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�BKN� ACEJJANO
#RUCE�4MITH� #OOKS� HAS� LAUNCHED�THE�
FIRS T� IN� A�NEW�SERIES�OF�BOOKS� AIMED�
FIRMLY�AT�BEGINNERS�

5HE� *NSIDER�(UIDE�4ERIES� KICKS�OFF�
WITH� *NSIDER�(UIDE�"���
� A� ����PAGE�
BOOK�THAT�EXPLAINS� THE� BASICS�OF�THE�
"����AND�"���)%
� INCLUDING�
8ORKBENCH
� 6TILITIES
� 1REFERENCES� AND�
"MIGA%04�

0NE�OF�THE�BOOKeS� KEY�FEATURES� IS�
A�SET�OF�GRAPHICAL� STEP�BY�STEP�
INSTRUCTIONS�DEDICATED�TO�EACH�
IMPORTANT�ACTION� THAT�THE�BEGINNER� IS�
LIKELY�TO �WANT�TO�CARRY�OUT�

5HE� *NSIDER�(UIDE�"����COSTS�
\�� ��� �FROM� #RUCE�4MITH� #OOKS�a�
������������

+IL?�SPEED�FROM� '41
5HE� LATEST� IN� THE� LINE�UP�OF�"MIGA� ACCELERATORS�COMES�
FROM� *NTERACTIVE�7IDEO�4YSTEMS�� $ALLED� THE�7ECTOR
� IT� IS� A�
������BASED� CARD�THAT�FITS �EITHER�THE�"�����OR�"�����

7ECTOR� IS� AVAILABLE�WITH� EITHER�A� STANDARD�������
PROCESSOR�OR�THE� CHEAPER���&$����WHICH� LACKS�A�MEMORY�
MANAGEMENT�UNIT�� #OTH� THE� PROCESSOR�AND�THE�������
MATHS� CO�PROCESSOR�ARE�SOCKETED� AND�MAY�BE� UPGRADED� IN�
THE� FUTURE�� 5HE� PROCESSOR�MAY�BE�CLOCKED� AT�EITHER���
� ���
OR���.)Z
� DEPENDING�ON�THE�VERSION� OF�THE�BOARD� CHOSEN�

6P�TO���.B�OF�MEMORY�MAY�BE� ADDED� ON� BOARD� USING�
INDUSTRY�STANDARD� �. X� �OR��.X��4*..�MODULES�� 6P�TO�
�.B�OF�TH IS�MAY�BE� USED� BY�THE�"MIGAeS�������STANDARD�
PROCESSOR�WHEN� IN� dFALL�BACKe� MODE� 	THAT� IS
�WHEN� THE�
ACCELERATOR� IS� NOT� IN� USE
�

7ECTOR�ALSO�COMES�WITH� A� HIGH�SPEED� 4$4*� CONTROLLER�
AND� A�4$4*� PASS�THROUGH�CONNECTOR�FOR�THE�ADDITION� OF�
MORE�THAN� ONE�4$4*� DEVICE��5HE� PORT�MAY�ALSO�BE� USED�TO�
JOIN�"MIGAS�TOGETHER� INTO�A� NETWORK
� ENABLING�THEM� TO�
SHARE�4$4*� PERIPHERALS� AND� DATA�� "S�WITH� THE�BOARD�S�
MEMORY
� THE�4$4*� CONTROLLER� IS�AVAILABLE� TO�THE�"MIGA�
WHEN� IN� ������FALL�BACK�MODE�

'URTHER�FEATURES�OF�THE�BOARD� INCLUDE� A�$OMMODORE�
�����EXPANSION� BUS�FOR�THE�ADDITION�OF�FURTHER�MEMORY
�
AND�THE�ABILITY�TO� RE�MAP�THE� ,ICKSTART�30.� INTO����BIT�
3".
� THUS� SPEEDING�UP�OPERATING�SYSTEM�CALLS�

1RICES� FOR�THE� *74�7ECTOR�START�AT�\������ �� *T� IS�
DISTRIBUTED� IN� THE�6,�BY�.ICRO�1"$&
�WHO�CAN� BE� REACHED�
ON�W��������������

%#2�!--)',%�
5'2&��0#66

1REMIER7ISION�TH IS�MONTH� PUBLISHES�A�
BOOK�AIMED� AT�"3EXX�ENTHUSIASTS�
5HE�BOOK
� CALLED� 5HE�"3EXX�
$OOKBOOK
� USES�A�TUTORIAL� APPROACH�
ALONG�WITH� PLENTY�OF�USEFUL� EXAMPLE�
PROGRAMS�TO�BRING�THE�"MIGA�
BEGINNER�UP�TO� PROFICIENCY� IN�"3EXX�

5HE�BOOK� ITSE LF�COSTS�\���� *T�CAN�
ALSO� BE� BOUGHT�WITH� ONE�OR�TWO�
COMPANION�DISKS��5HE�FIRS T�CONTAINS�
THE� PROGRAMS�FROM�THE�BOOK� ITSELF
�
WHILE�THE�SECOND� IS�FULL� OF�UTILITIES�TO�
BE� USED� IN� CONJUNCTION�WITH�"3EXX
�
AS�WELL� AS�VARIOUS�COMMERCIAL�
PROGRAMS�SUCH� AS�%IRECTORY�0PUS
�
5URBO5EXT�AND�"RT�%EPARTMENT�
1ROFESSIONAL�� 5HE�BOOK�WITH�
$OMPANION� %ISK���COSTS�\�������
WITH� BOTH�DISKS� IT�COSTS�\������

1REMIER7ISION�a��������������

',)�0#$'**1�
�4�'*� *#

$ARE� &LECTRONICS� HAS�ANNOUNCED�THE�
AVAILABILITY�OF�INK� REFILL� KITS� FOR�)EWLETT�
1ACKARD� %ESKJET�AND�$ANON�
#UBBLEJET�CARTRIDGES��5HE�CARTRIDGES�
ARE�AVAILABLE� IN� TWO�SIZES�� THE�$ARE� ��
1ACK�FOR�\�� ��� 
� AND�THE�$ARE���
1ACK�FOR�\�� ��� ��5HE�$ARE���1ACK� IS�
AVAILABLE� IN� A�WIDE�VARIETY�OF�COLOURS
�
WHILE�THE�$ARE��� 1ACK� IS� ONLY�
AVAILABLE� IN� BLACK�� $ARE� &LECTRONICS�
ARE�ON�a�������������

2B?�1LEPBENA� ATLKOA@

5HREE�DISK�BASED�BOOKS� HAVE� BEEN�
RELEASED� BY�(REENDELL�5ECHNOLOGIES�

8RITTEN� USING�(OLD� %ISK�S�
)YPERBOOK�PROGRAM
� THE�BOOKS�ARE�
DESCRIBED� BY�(REENDELL� AS� d INTERACTIVE�
INFORMATION� APPLICATIONS��� 5HEY�DEAL�
IN�DETAIL�WITH� SPECIFIC� SUBJECTS� AND�
ARE�EXPECTED�TO� APPEAL� TO� DEDICATED�
ENTHUSIASTS��"S� AN� ADDED� BONUS
� THE

PICTURES�WITHIN�THE�BOOKS�MAY�BE�
USED�SEPARATELY�AS� CLIP�ART�

5HE�THREE� HYPERBOOKS�CURRENTLY�
AVAILABLE� ARE�4PITFIRE�
� .ESSERSCHMITT�
# FL�� �AND� 	SOMEWHAT� INCONGRUOUSLY
�
:OUR�'IRST�1ONY�� 'OR�MORE� INFORMATION�
WRITE�TO�� (REENDELL�5ECHNOLOGIES
� ���
8OODLEAVES
� )OLLYWOOD
� #IRMINGHAM�
#���� �#8�

1!�*� *#� $-,21� $-0� "2.��,"�4'"#-
"GFA� HAS� RELEASED�TWO�FONT�PACKS�FOR�THE�DEDICATED� DESKTOP�PUBLISHER�AND�
VIDEOGRAPHER�� #OTH� PACKS�CONTAIN� SCALABLE�OUTLINE�FONTS�WHICH� USE�"GFAeS�
*NTELLIFONT�TECHNOLOGY
� AS� SUPPLIED�WITH�8ORKBENCH� �� AND� ABOVE�

5HE�"MIGA�4TART�1ACK�**�IS� AIMED� AT�%51�AND�WORD� PROCESSOR�USERS�� "T�A�
PRICE�OF�\�� ��� 
� THE� PACK�CONTAINS� ���FONTS
� INCLUDING�$(�5IMES�AND�$(�
5RIUMVIRATE
� AS�WELL� AS� 1ARK� -ANE
� #RUSH
� 'UTURA�AND� 4HANNON� &XTRABOLD�

5HE� 7IDEO�6NLIMITED�PACK�COSTS�\�� ��� � AND�CONTAINS����FONTS� AS� USED� IN�
THE�ADVERTISING�AND� BROADCASTING� INDUSTRIES�

"GFA� SAYS�THE� PACKS� ARE� PART�OF� ITS�POLICY�TO�MAKE� ITS� ENTIRE� LIBRARY�OF�
*NTELLIFONT�TYPEFACES� AVAILABLE�FOR�THE�"MIGA��5HE�COMPANY�CAN� BE� CONTACTED�ON�
A ��������������

%#2�-,�!-301#� $-0��+'%��23'2'-,
5HOSE�OF�YOU�WISHING�TO�EXTEND�YOUR�WORKING�KNOWLEDGE�OF�THE�"MIGA�MAY�BE�
INTERESTED� IN� A�NUMBER�OF�SEMINARS�AND�COURSES�BEING�ORGANISED� BY�
1REMIER7ISION�

5HE�SEMINARS
�WHICH� ARE� LIKELY�TO �COST�\�� ��� � PER�PERSON� AND�WILL� EACH� RUN�
FOR�HALF�A�DAY
� ARE� INTENDED�TO�DEMONSTRATE�THE�"MIGAeS�WIDE�RANGING�ABILITIES��
4EMINARS�ARE�ALREADY�SCHEDULED�TO�DEAL�WITH� THE� FOLLOWING�TOPICS�� *NTRODUCTION�
5O�5HE�"MIGA��%ELUXE�1AINT�.ASTERCLASS�� *NTERACTIVE�.ULTIMEDIA� %ESIGN� AND�
.ASTERING�1RESENTATION�

5HE� COURSES�EACH� RUN�FOR�TWO�DAYS��5HEY�WILL� BE�HELD� IN� $ENTRAL� -ONDON� FOR�A�
PRICE�OF�\��� � PER� PERSON
�WHICH� INCLUDES� REFRESHMENTS� AND� LUNCH�� %ESIGNED�TO�
GIVE� PRACTICAL� TUITION� TO�A�SMALL� NUMBER�OF�PARTICIPANTS
� THE� FIRS T�TWO�COURSES�WILL�
CONCERN� THE�USE�OF�%ELUXE�1AINT�AND� INTERACTIVE�MULTIMEDIA�DESIGN�

'URTHER� INFORMATION� CAN� BE�OBTAINED� FROM�1REMIER7ISION�a����� ���������

*-5�$045�!-*-30�.0',2',%
4EIKOSHA� HAS� LAUNCHED�WHAT� IT�
CLAIMS�TO�BE�THE�CHEAPEST����PIN�
COLOUR� PRINTER�AROUND�

5HE�4-����BREAKS�THE�
RECOMMENDED� RETAIL� PRICE� POINT�OF�
\���
� COMING� IN� AT�\����� *T�
COMES�WITH� &PSON� -2���� AND�
-2����EMULATION�MODES
� AND�
CAN� PRINT�AT�UP�TO ����CHARACTERS�
PER�SECOND� IN� LETTER�QUALITY�MODE�OR�
����CPS� IN�DRAFT�� /INE�FONTS�ARE�
SUPPLIED� AS� STANDARD�

5HE� 4-����S� ���MONTH�WARRANTY�
MAY�OPTIONALLY�BE� CONVERTED�TO�AN� ON`
SITE�MAINTENANCE�WARRANTY�AT�THE�
ADDITIONAL� COST�OF�\���� 'OR�MORE

4EIKOSHAeS�
LATEST�OFFERING�IS�DESIGNED�TO�GIVE�
OTHER����PIN�COLOUR�PRINTERS�SOME�
STIFF�COMPETITION

INFORMATION
� YOU� CAN� CONTACT�
4EIKOSHA�A �������������

/EARLY����YEARS�ON�AND�THE�4PITFIRE�STILL� LOOKS�GOOD��/OW�YOU�CAN�FIND�OUT�ALL�
ABOUT� IT�ON�YOUR�"MIGA�THANKS�TO�(REENDEIL�5ECHNOLOGIES

) � ".*("�4)011&3�h �*446&����0�."3$)� ����
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4ILICA�4YSTEMS�HAS�ANNOUNCED� A�
NUMBER�OF�PRICE�CUTS�ON�THE� PRODUCTS�
IT�DISTRIBUTES�AND� SELLS�

5HE�COMPANY�HAS� KNOCKED�\����
O FF�$OMMODOREeS�"����$%�30.�
DRIVE� FOR�THE�"����AND�"����1LUS��
5HE�DRIVE� NOW�SELLS� FOR�\���
� AND� IS�
SUPPLIED�WITH� A�FREE� COPY�OF�THE�
GAME�4IM�$ITY�$%�

5HE�COMPANY� IS� ALSO� SELLING�THE�
OLD�$ARTOON�$LASSICS�PACKS
�
CONTAINING�AN�"���� 1LUS
� %ELUXE�
1AINT�***�AND� A� NUMBER�OF�GAMES
� FOR

THE� REDUCED� PRICE�OF�\����� �AN�
ATTRACTIVE�PURCHASE
� PERHAPS
� FOR�
THOSE�ON� A�TIGHT�BUDGET�WANTING�TO�
GET� INTO�"MIGA�COMPUTING�

4ILICA�HAS�ALSO�ANNOUNCED� A�
PRICE� REDUCTION�ON�(71eS���BIT�
SOUND� SAMPLER
� CALLED�%44��5HE�
PACKAGE
� AS�WELL� AS�THE�
SAMPLING�HARDWARE
� IS� SUPPLIED�WITH�
TWO� PROGRAMS�� A� SAMPLE�EDITOR�AND� A�
SEQUENCER�OR� dTRACKERe �� %44�NOW�
COSTS�\������

4ILICA�a��������� �����

5HE�"����
$%�30.�DRIVE�IS�NOW�
AVAILABLE�AT�A�SENSIBLE�PRICE
�
COURTESY�OF�4ILICA�4YSTEMS

1DKS� QOEJAOO

:EP
� I T eS�SPRINGTIME�� �AND
�WHATeS�MORE
� I T eS�SHOWTIME��
0UR�SISTER�MAG��731+��9;7+=�IS�SET�TO�PUT�ON�THE�SORT�
OF�HUGELY�EXCITING�SHOW�THAT�YOUeVE�COME�TO�EXPECT

*TeS�GOING�TO�HAPPEN� IN� .AY
� AND� IT eS�GOING�TO� BE�DEVOTED�
ENTIRELY�TO �THE�"MIGA�� 'UTURE� 1UBLISHING�S�DECISION�TO�HOST�
ANOTHER�MAJOR�"MIGA�SHOW�COMES�AFTER�THE�MASSIVELY�
SUCCESSFUL�"MIGA�'ORMAT�8ORLD�0F�$OMMODORE�4HOW�IN�
�����AND
� THOUGH�WE�SAY� IT�OURSELVES
� THE� HUGELY�
ENJOYABLE�"MIGA�4HOPPER�4HOW�O F� LAST�YEAR�

5HIS� ONE� IS�GOING�TO�BE�ATTENDED�BY�EVERYONE�WHOeS�
ANYONE� IN� THE�"MIGA�WORLD�� �ALL� THE�BIG�NAMES� IN� HARDWARE�
AND�SOFTWARE�WILL� BE�THERE�� "ND� NOT�A�FEW�SURPRISES�ARE�
PLANNED� IN� THE�WAY�OF�SPECIAL� EVENTS
�WHICH�OUR�FRIENDS�ON�
"MIGA�'ORMAT�TELL� US�WILL� BE� LIKE� NOTHING�YOUeVE�EVER�SEEN�
AT�A�COMPUTER�SHOW�BEFORE�

:OU� CAN� REST�ASSURED�THAT�THE�"MIGA�4HOPPER�CREW�WILL�
BE� PRESENT
� READY�TO �OFFER�ADVICE�AND�TIPS
� SO�DO�COME�
ALONG� IF�YOUeD� LIKE�TO �MEET�US� IN� PERSON�� "ND
� SEEING�AS�
IT�S �"MIGA�'ORMAT�BEHIND� THE�WHOLE�THING
� NO�DOUBT�THEREe LL�
ALSO�BE�A�FEW�OF�THOSE�GAME�THINGIES� FOR�THOSE�OF�YOU�
LOOKING�FOR�RELAXATION�

8EeLL� HAVE�MORE�DETAILS� FOR�YOU� NEXT�MONTH�

#"3!�2'-,� $-0�1!'#,2'121� Q;LL;HN?>
#ROTHER� IS� OFFERING�THE�OPPORTUNITY�TO�
EXTEND�ON�SITE�WARRANTIES�

#ROTHER�EQUIPMENT�ORDINARILY�COMES�
WITH� A����MONTH�WARRANTY��5HIS�CAN� NOW�
BE� EXTENDED�FOR�A� FURTHER�ONE�OR�TWO�
YEARS��5HE� PRICE�FOR�TH IS�DEPENDS�ON�THE�
VALUE�OF�THE�EQUIPMENT�� A�YEAR�S�
EXTENSION� FOR�A�DOT�MATRIX�COSTS�\��
�
WHILE�\���� IS� THE�PRICE�YOUeLL� HAVE�TO�
PAY� IF�YOU� OWN� A�)-���%7� LASER�PRINTER�

#ROTHER�a� �������������

�"�+2�(�-�,
.ARCH������$OMPUTER�4HOPPING�4PECTACULAR��
5ELFORD�&XHIBITION�$ENTRE
�5ELFORD��/ELTON�
&XHIBITIONS�? �������������

'EBRUARY���������TH�*NTERNATIONAL�$OMPUTER�
4HOW��8EMBLEY�&XHIBITION�$ENTRE
�-ONDON��
8ESTMINSTER�&XHIBITIONS�a��������������

"PRIL���������TH�.*%*�AND�&LECTRONIC�.USIC�
4HOW��8EMBLEY�&XHIBITION�$ENTRE
�-ONDON��
8ESTMINSTER�&XHIBITIONS�a��������������

1-30!#�$-0�
&�0"�"0'4#1

/EW�)ORIZONS�$OMPUTERS� IS� ANOTHER�
COMPANY�NOW�OFFERING� *%&�HARD�DRIVES�
FOR�"���S�AND�"����S�

5HE�DRIVES�COME�PRE�FORMATTED�
WITH�TWO�PARTITIONS
� ONE�TO�HOLD� THE�
OPERATING�SYSTEM�AND�THE�OTHER
�
LARGER�ONE
� TO�BE�USED� AS�WORKSPACE��
%RIVES�FOR�THE�"����COME�WITH�
8ORKBENCH��
�WHEREAS�DRIVES�FOR�THE�
"�����HAVE�8ORKBENCH��� INSTALLED��
'OUR�MOUNTING�SCREWS�AND�AN�
APPROPRIATE� CABLE�ARE�SUPPLIED�WITH�
EACH� DRIVE�� 'ITTING� INSTRUCTIONS�ARE�
PROVIDED
� OR�YOU�COULD�USE�THIS�
MONTHeS�FEATURE�ON� PAGE����

5YPICAL� PRICES�FOR�THE�DRIVES�ARE�
\��� �FOR���.B�AND�\����FOR���.B��
/EW�)ORIZONS�$OMPUTERS�ARE�ON�
a������ �������

&--)#"�-,�
+'"'�!*�11'!1
8ORDS���.USIC�HAS� RELEASED�FOUR�
NEW�DISKS�OF�.*%*� SEQUENCER�DATA�TO�
ADD�TO� ITS�CLASSICAL�MUSIC� RANGE�

5HE� SEQUENCES�CAN� BE�USED�
IMMEDIATELY�WITH� THE�3OLAND�4OUND�
$ANVAS�MODULES
� THE�:AMAHA�5(����
AND�THE�,ORG���3�8��5HEY�MAY�
EASILY�BE�MODIFIED� FOR�USE�WITH�OTHER�
TYPES�OF�SEQUENCERS�

7OLUME���CONTAINS�MUSIC�BY�
.OZART
� 1URCELL
�5CHAIKOVSKY�AND�
.ENDELSSOHN��7OLUME���HAS�DITTIES�
FROM� 4ATIE
� %EBUSSY
�7IVALDI
� )ANDEL
�
#EETHOVEN� AND� 4CHUMANN��7OLUME���
CONTAINS�MUSIC�BY�.OZART
� #ACH�AND�
$HOPIN� 	)URRAH���&D�
��5HE�FOURTH�
NEW� RELEASE� IS� DEVOTED�TO� #ACHeS�
8ELL�5EMPERED�$LAVIER�

5HE�DISKS�ARE�\�� ��� �EACH� FROM�
8ORDS���.USIC�a� ������������

��%3'"#�
2-��0#66

:ET�ANOTHER�GUIDE�TO�USING�"3EXX�
MAKES� AN� APPEARANCE�ON�THE�"MIGA�
BOOK�SCENE�TH IS�MONTH�

.ASTERING�"MIGA�� �"3EXX�IS�
PUBLISHED� BY�#RUCE�4MITH� #OOKS�� *T�
CONTAINS����� PAGES�DEALING�WITH�
SUCH�TOPICS�AS�HOW�TO� INSTALL�"3EXX
�
ITS�MAIN� FEATURES�AS�A� LANGUAGE
� HOW�
TO�USE� IT�TO� CONTROL� APPLICATIONS�AND�
DETAILS� OF�"3EXXeS�BUILT�IN� FUNCTIONS�
AND� SUPPORT� LIBRARIES�� "�DISK� IS�ALSO�
INCLUDED
�WHICH� CONTAINS� PROGRAMS�
FROM�THE�BOOK�

.ASTERING�"MIGA�� �"3EXX�COSTS�
\�� ��� �FROM�#RUCE�4MITH� #OOKS
�
WHO�CAN�BE� REACHED�ON� a� �����
�������

-$-� IS�TO � LAUNCH� A� NEW�
SOFTWARE�BASED�SYSTEM�FOR�
STUDENTS� STUDYING�THE�
COMPULSORY� *NTEGRATED�
4CIENCE�COURSE�

"IMED� AT�OLDER�PRIMARY��
SCHOOL� CHILDREN� AND�($4&�
STUDENTS
� AS�WELL� AS�THOSE�
ADULTS�WISHING�TO� IMPROVE�THEIR�
UNDERSTANDING
�.ICRO�4CIENCE�
CONSISTS�OF���� INDIVIDUAL�
PROGRAMS
� A�BOOK�AND� A�
MANUAL�

*T�CLOSELY�FOLLOWS�THE�
GUIDELINES�OF�THE�/ATIONAL�
$URRICULUM
� DEALING�WITH�
ASPECTS�OF�PHYSICS
� CHEMISTRY
�
BIOLOGY�AND�THE�ENVIRONMENT�
5HE�COURSE� INCLUDES�SUGGESTIONS� FOR�
PRACTICAL� EXPERIMENTS
� AND� A�
GRAPHICAL� ADVENTURE�GAME� IS� INCLUDED�
TO� HELP� LIVEN�THINGS� UP�� (RAPHICS�ARE�
ALSO� USED�EXTENSIVELY�TO� AID� IN�THE�
TEACHING�OF�BIOLOGY
� SUCH� AS�AN

-$-�S��3-;9�#-3/8-/�AIMS�TO�PRESENT�
SCIENCE�WITH�A�SMILE

ANIMATED�SIMULATION�OF�A� PERSON�
EATING�AND�DIGESTING�FOOD�

.ICRO�4CIENCE�COSTS�\�� �FROM�
-$-�a�������������

".*("�4)011&3�h �*446&����h �."3$)� ����
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�PE8������ NQ� ODQG@OR� @M� HLOQNUDC�
M@UHF@SHNM� RXRSDL�ENQ�SGD�1%))� SN�
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*� NOTICED� IN�THE�+ANUARY�ISSUE�THAT�
ONE�OF�THE�RETAILERS�HAD�A������
"MIGA�COMPUTER�IN�THEIR�PRICE�LIST��
5HE������AND������WERE�ALSO� LISTED�
SO� IT�SEEMS�UNLIKELY�THAT�IT �WAS�A�
MISTAKE� INVOLVING�THESE�TWO�
"MIGAS�� *F�THIS�NEW�MACHINE�DOES�
EXIST�*�WONDER�IF�YOU�HAVE�ANY�
OFFICIAL�SPECS��ON�THE�OTHER�HAND� IF�IT�
IS�A�MISTAKE�YOUeD�BETTER�INFORM�THE�
ADVERTISER�IN�QUESTION�

*� HAVE�ALSO�NOTICED�THAT�SOME�OF�
THE�RESPONSE�TO�THE�NEW������HAS�
BEEN�A� LITTLE �NEGATIVE�� *� ADMITTEDLY�
WAS�UNSURE�ABOUT�THE�������AFTER�
ALL
�WHERE�WAS�THE�IMPROVED�SOUND
�
)%�DRIVE�AND� e����CHIP �#UT
� AS�
$OMMODORE�MENTIONED
� IT� IS�NOT�
POSSIBLE�TO�HAVE�THESE�FEATURES�ON�A�
MACHINE�PRICED�AT�\�����1EOPLE�
HAVE�ALSO�CRITICISED�THE�EXCLUSION�OF�
A�4$4*�BUT�THE�WIDE�MAJORITY�OF�
PEOPLE�ONLY�USE�THIS� INTERFACE�FOR�A�
HARD�DRIVE��5HOUGH�4$4*�DRIVES�ARE�
FASTER�YOU�CAN�PICK�UP�A����.B�*%&�
HARD�DRIVE�FOR�\�����5HIS�HAS�TO�BE�
CONSIDERED�AS�A�BIG�BENEFIT�AND
�TO�
BE�HONEST
� HOW�MANY�PEOPLE� REALLY�
HAVE�TAPE�STREAMERS�THAT�THEY�USE�
WITH�THEIR�"MIGA 

$OMMODORE�HAS�JUST� RELEASED�A�
MACHINE�THAT�DELIVERS�BETTER�
GRAPHICS�THAN�EITHER�A�1$�OR�A�
'ALCON
�WITH�PERFORMANCE�SIMILAR�TO�
THAT�OF�A����49�� * T eS�NOT�A�PERFECT�
MACHINE�BUT�*� AM�SURE�IF�
$OMMODORE�HAD�INTENDED� IT�TO�HAVE�
A�\����TO�\����PRICE�TAG�THEY�
WOULD�HAVE� INCLUDED�THE�ABOVE�
FEATURES�	ALL�OF�WHICH� *� BELIEVE

$OMMODORE�WILL�OFFER�IN�THE�FORM�OF�
EXPANSION�CARDS�OR�IN�THE�MYTHICAL�
���� ������REPLACEMENT
�

4HOA�.ING�'UNG�
5OTTENHAM
� -ONDON

*� IMAGINE�THE�"�����WAS�A�MISPRINT�
FOR�THE�"������ $OMMODORE�HAS�
ISSUED� NO�DETAILS� OF�A�NEW�"MIGA
�
BUT�WE�STRONGLY�BELIEVE� THAT�A�CUT��
DOWN�VERSION�OF�THE�"����
�WITH� A�
LESS� POWERFUL� PROCESSOR
�WILL� SOON� BE�
APPEARING��"S� FOR�YOUR�REMARKS�ON�
THE�"����
� *� AGREE�� � *� THINK� IT eS� A�
WONDERFUL� MACHINE�

120#,%2&�',�,3+ #01
*� RUN�A�SMALL� 1%� LIBRARY�WHICH�WAS�
ORIGINALLY�PUT�TOGETHER�AFTER�SOME�
FRIENDS�AND�*� FELT� dRIPPED�OFFe� BY�
SOME�OF�THE� LARGER�1%� LIBRARIES� IN�
THIS�COUNTRY�� #Y� d RIPPED�OFFe� *�MEAN�
THAT�BETWEEN�TWELVE�OF�US�WE�HAVE��
RECEIVED�VIRUS�INFECTED�DISKS
�
PROGRAMS�WITHOUT�DOCS
� DISKS�THAT�
WERE�ONLY�����FULL
�SHAREWARE�DISKS�
WITH�THE�AUTHORSe� DETAILS�ERASED
�
HAD�CHEQUES�CASHED�WITH�NO�GOODS�
SENT�AND�BEEN�CHARGED�EXORBITANT�
PRICES��3ATHER�THAN�JUST�S IT�BACK�
AND�SLOWLY�STEAM�ABOUT�THIS
� *�
DECIDED�TO�PUT�TOGETHER�THE�KIND�OF�
LIBRARY�THAT� *� PERSONALLY�WOULD�USE�

8E�ARE�NOW�COMPILING�WHAT�WE�
HOPE�WILL�BE�A�COMPREHENSIVE� LISTING�
OF�ANY�AND�ALL� USER�GROUPS
� TOGETHER�
WITH�ANY�OTHER�INTERESTED�
COMMERCIAL� LISTINGS��5HE�FINAL�
COMPILATION�WILL�BE�IN�A�DATABASE�
FORMAT�AND�RELEASED�AS�1%�UNDER�
THE�TIT LE �"6(*3
�THE�"MIGA�6SER

(ROUP�*NTERNATIONAL�3EGISTER��8E�
ARE�PARTICULARLY�LOOKING�FOR�GROUPS�
OUTSIDE�&UROPE�

&NTRY�FOR�ALL�USER�GROUPS�WILL� BE�
TOTALLY�FREE��'OR�COMMERCIAL� LISTINGS
�
HOWEVER
�THERE�WILL�BE�A�ONE�OFF�
PAYMENT�OF�\�����

5HE�INFORMATION�WE�REQUIRE�IS�
h �"�CONTACT�NAME�AND�ADDRESS�FOR�

EACH�GROUP�
h �-EVEL�OF�ACCEPTANCE�� LEARNERS�

WELCOME
�ELITE�ONLY
�OR�WHATEVER�
h �#ULLETIN�BOARD� INFORMATION��BAUD�

RATE
� FEES
�TIMES���
h �/UMBER�OF�MEMBERS�
h �1ARTICULAR�INTERESTS��DEMO�CODING
�

SWAPPERS
�%51
�AND�SO�ON�
8E�REGRET�THAT�AT�THIS�TIME�

INDIVIDUAL�USERS�CANNOT�BE�ENTERED�
IN�THE�COMPILATION�

"NY�GROUP�WHO�WISHES�TO�BE�
REGISTERED�SHOULD�CONTACT�THE�
FOLLOWING�ADDRESS��"6(*3
�$OMPUTER
��%ESIGN�4ERVICES
�%EPT�1%
����
#LACKMOOR�$ROFT
�5ILE�$ROSS
�
#IRMINGHAM�#���01&
�&NGLAND�

#OB�1OWELL�
#IRMINGHAM

8ELL
� "MIGA� USERS�OF�THE�WORLD
� THIS�
IS�YOUR�CHANCE�TO�UNITE�

+-2-0-*��1�,#5�
%#,#0�2'-,
*N�THE�ACCELERATOR�ARTICLE� IN�THE�
%ECEMBER�ISSUE
�5OBY�4IMPSON�
SPECULATED�ABOUT�FUTURE�MEMBERS�OF�
THE�������FAMILY�AND�CONCLUDED�
THAT�THE�NEXT�MEMBER�	������OR�
�����
�WOULD�BE�THE� LAST�ONE��"LLOW�
ME�TO�SET�THE�RECORD�STRAIGHT�
h �������� �5HIS� IS�ACTUALLY�A�SPECIAL�

VERSION� PRODUCED�FOR�	*� BELIEVE
�
'ORD�� *T� IS�A�������RUNNING�AT����
.)Z�AND�WILL� PROBABLY�NOT�BE�
RELEASED�TO�THE�PUBLIC�

h �������� �%EVELOPMENT�IS�UNDER�
WAY�AND�FIRST�SAMPLES�SHOULD�
APPEAR�EARLY�������5HIS�WILL�MOST�
LIKELY�CONTINUE�THE�THEME�OF�
dBETTER
�STRONGER
� FASTERe�

h �������� �1HILIPS�PINCHED�THIS�
NAME�YEARS�AGO��.1�AND�91�ARE�
THE�CODE�NAMES�FOR�THE�NEXT�TWO�
������SERIES�DEVICES�.OTOROLA�
HAS�PROMISED
�ALTHOUGH�IT� IS�NOT�
GIVING�ANY�CLUES�AS�TO�WHAT�THESE�
WILL� BE�	������AND������ 
�OR�
WHAT�FORM�THEY�WILL�TAKE�
5HERE�ARE�TWO�MORE�POINTS� IN�

YOUR�+ANUARY�EDITION�WHICH� *�WISH�TO�
DISCUSS�

'IRSTLY
� IN�YOUR�REPLY�TO�"4�
$UDDWELL
�YOU�SAID�THAT�IT�WOULD�BE�
POSSIBLE�TO�UNPLUG�THE�"����eS�
������AND� PLUG�IN�AN� e����OR� e�����
)OW�DO�YOU�UNPLUG�A�SURFACE��
MOUNTED�CHIP�AND�PLUG�IN�ANOTHER�
CHIP�	POSSIBLY�WITH�A�DIFFERENT�
PIN�OUT
 

4ECONDLY
� THE�COVER�DISK�
CONTAINED�SOME�USEFUL� UTILITIES
� BUT�
IF�*�MAY�QUOTE� *AN�8RIGLEY�ON�PAGE�
����	REGARDING�A�DISK�HE� REVIEWED�
WHICH�CONTAINED�"/�;1��AS�ALSO

SUPPLIED�ON�YOUR�DISK
�� f *�THINK�THAT�
ANY�UTILITIES�DISK�WHICH� INCLUDES�A�
DEFRAGMENTER�SHOULD�ALSO�BE�FORCED�
TO�CONTAIN�A�BACKUP�PROGRAM�TOO�g�
/EED�*�SAY�MORE�ON�THIS�ONE �

,EITH�/OBLE�
	VIA�E�MAIL


5HANKS� FOR�THE� INFO�ON�.OTOROLAeS�
PLANS
� ,EITH�

"S� REGARDS� REPLACING�THE�
"����eS� PROCESSOR
� IT� IS� ACTUALLY�
DONE�BY�PLUGGING�A� PROCESSOR�BOARD�
INTO� THE�TRAPDOOR�SLOT��"ND� AS�TO�
YOUR�POINT�ABOUT�THE�HARD� DISK�
BACKUP�PROGRAM���� ER
� I T eS� ON� THIS�
MONTHeS�DISK�

"ND�BY�THE�WAY
� ANYONE�ELSE�WHO�
ENDS�THEIR� LETTER�WITH�WORDS�TO� THE�
EFFECT�O F�f *� BET�YOU� DO�NOT�PRINT�THIS�
LE TTERg�WILL� GUARANTEE�JU S T�THAT�

"'1)�"'1!311'-,
4OMETIME�AGO� *� ADVERTISED�A�
8ORKBENCH� REPLACEMENT�DISK�TO�
READERS��THE�RESPONSE�WAS�PRETTY�
HIGH�� f4O�WHAT g�YOU�SAY��8ELL�AS�A�
COMPETITOR�OF�YOURS�SELLS�ONE�AT�
\�����	MOST�PROGRAMS�ARE�STILL�
SHAREWARE

�WHY�DONeT �YOU�
CONSTRUCT�AN��731+�#29::/;�
8ORKBENCH�AS�A�COVER�DISK � *T�
WOULD�NEED�THE�FOLLOWING�THINGS�
h �&ASY�TO�USE�DIRECTORY�UTILITY
h � *CON�MANIPULATOR
h �$RUNCHER
h �&ASY�TO�USE�EDITOR
h �%ISK�OPTIMISER
h �%ISK�REPAIR

#ENEFITS�OF�THIS�ARE�THAT�
BEGINNERS�WOULD� IMPROVE�AND�MORE�
EXPERIENCED�USERS�WOULD�FIND� IT�A�
USEFUL�TOOL��"DD� dHOW�TO e�TUTORIALS�TO�
THIS�AND�YOU�HAVE�A�WINNER�

4PEAKING�FROM�EXPERIENCE
�NO��
ONE�COMPLAINED�ABOUT�MY�
COMPILATION��8HAT�ABOUT�IT�$LIFF 

+AMES�"BRAM�
8OLVERHAMPTON

/OT�A�BAD� IDEA�AT�ALL
� +AMES�� � *e LL�
GIVE� IT�SOME�SERIOUS�THOUGHT�� *F
� IN�
THE�MEANTIME
� ANYBODY�OUT�THERE�HAS�
ANY�OTHER� IDEAS� FOR�THE� CONTENTS�OF�
THE� COVER�DISK
� PLEASE�DONeT � HESITATE�
TO�DROP�ME�A� LINE�

"#!'1'-,1�-,�"0'4#1
*N�'EBRUARYeS� ISSUE�YOU�STATED�THAT�
THERE�WOULD�BE�AN�IN�DEPTH�ARTICLE�IN�
NEXT�MONTHeS�ISSUE�ABOUT�HOW�TO�
CHOOSE
�F IT �AND�USE�AN� INTERNAL�HARD��
DRIVE�FOR�THE�"����AND�"������"RE�
YOU� REALLY�FORGETTING�THE�"����
ALREADY �4EVERAL�SUPPLIERS�SELL�
INTERNAL�HARD�DRIVES�FOR�THE�"�����4O�
WHY�NOT�INCLUDE�THE�"���� IN�YOUR�
ARTICLE �5HERE�ARE�MANY�MORE�"���S�
THAN�"���S�AND�"����S�

%OUGLAS�7�(RIFFITHS�
4AXILBY

5HE� REASON�WE�CHOSE�TO�CONCENTRATE�
ON� THE�"����AND�"����
� %OUGLAS
� IS�
THAT�OWNERS�OF�THESE�MACHINES

".*("�4)011&3�h � *446&���� h �."3$)� ����
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�YOU�WANT�TO�SAVE�YOURSELF�
SOME�MONEY�AND� INSTALL�
YOUR�OWN�HARD�DRIVE �8ELL
�
BEFORE�YOU�START
� I T eS�
IMPORTANT�THAT�YOU�KNOW�AT� LEAST�A�

LITTLE �ABOUT�HARD�DRIVES� IN�GENERAL��
5HAT�SHOULD�EXTEND�AS�FAR�AS�
KNOWING�WHAT�ONE� IS
�WHAT�IT�WOULD�
DO�FOR�YOU
� AND�WHY�YOU�WOULD�WANT�
ONE�� *F�YOU�ARE�NOT� REALLY�SURE�ABOUT�
ANY�OF�THESE
� THEN�THIS�UPGRADE� IS�
NOT�FOR�YOU��#UT
� IF�YOU�DO�KNOW

EXPENSIVE�DAMAGE�TO�YOUR�PRECIOUS�
"MIGA�� �AND�THAT� IS� THE�VERY� LAST�
THING�WE�WANT�

*NSTALLING�A�DRIVE�YOURSELF�IS�
CHEAPER�THAN�GETTING�SOMEONE�ELSE�
TO�DO� IT
� BUT� IS� STILL�GOING�TO� SET�YOU�
BACK�A� FA IR�SUM�� 'OR�A���.B�DRIVE�
YOUeRE� TALKING�ABOUT�A� TOTAL� COST�OF�
ABOUT�\���OR� LESS
� DEPENDING�ON�THE�
PRICE� AND� AVAILABILITY�OF�DRIVES�� :OU�RE�
ALSO� LOOKING�AT�A�GREAT�DEAL� O F�TIME��
*TeS� NOT�SIMPLY�A�MATTER�OF�BUYING�A

�  � � � � � # �  � � �" �

"DDING�A�HARD�DRIVE�TO�YOUR�"MIGA� IS� REASONABLY�STRAIGHTFORWARD
� BUT�
BECAUSE� IT� INVOLVES�TAKING�YOUR�COMPUTER�APART
� IT� IS�NOT�RECOMMENDED�FOR�
THE�FAINT�HEARTED�� 'OLLOWING�THIS�GUIDE�WILL� INVALIDATE�YOUR�WARRANTY
�AND�
YOU�COULD�POTENTIALLY�CAUSE�EXPENSIVE�DAMAGE�TO�YOUR�COMPUTER�

*F�YOU� ARE� NOT�SURE�ABOUT�WHAT�YOU� ARE�DOING
� THEN� BY�ALL� MEANS�GET�THE�
JOB�DONE� BY�SOMEONE�WHO� IS
� PREFERABLY�A� RESPECTABLE�DEALER��"MIGA�
4HOPPER�CAN� ACCEPT�NO� RESPONSIBILITY�FOR�ANY�DAMAGE�OR� LOSS�OF�DATA�
OCCURRING�AS� A� RESULT�O F�INFORMATION� IN� THIS� ARTICLE�

ABOUT�HARD�DRIVES
� ARE�HANDY�WITH�A�
SCREWDRIVER�AND�HAVE�A�GREAT�DEAL�OF�
PATIENCE
�THEN�THERE�IS�NO�EARTHLY�
REASON�WHY�YOU�SHOULDNeT � INSTALL�ONE�
YOURSELF�INTO�YOUR�"����OR�"�����

5HIS� ARTICLE�DESCRIBES� IN�DETAIL�
HOW�TO� INSTALL� A� HARD�DRIVE� INTO�YOUR�
"����COMPUTER��5HERE� IS�ALSO�A�
SECTION�WHICH� SPECIFICALLY�APPLIES� TO�
THE�"����
� AND� SHOWS�HOW�TO�
PERFORM�THE� SAME�OPERATION� ON�THIS�
SLIGHTLY�DIFFERENT�MACHINE�� *N� ADDITION�
TO�GENERAL� KNOWLEDGE�ABOUT�HARD�
DRIVES
� YOUeLL� NEED�TO� BE�FAMILIAR�WITH�
THE�OPERATION�OF�YOUR�"MIGA
�WHICH�
INCLUDES�BEING�ABLE�TO �OPERATE�THE�
4HELL
� AND�8ORKBENCH� APPLICATIONS��
-AST�BUT�NOT� LEAST
� YOU�MUST�ALSO� BE�
PREPARED�TO� FOLLOW�THE� INSTRUCTIONS�
CAREFULLY�� 3EAD�EVERY�SECTION� BEFORE�
TRYING�TO� CARRY�ANY�OF�THEM�OUT�� *F�YOU�
GET�SOMETHING�WRONG
� YOU� CAN�CAUSE

DRIVE�AND� PLUGGING� IT� IN�� �FOR�EVIDENCE�
OF�THIS
�JUS T�FLICK�THROUGH�THE�
FOLLOWING�FIVE� PAGES�TO� SEE� HOW� LONG�
THIS� ARTICLE� IS�� %EPENDING�ON�WHAT�
BITS�YOU� NEED
� THE�WHOLE� PROCESS�
COULD� TAKE�YOU� A�WEEK�OR�MORE�� -ETeS�
GO�OVER�EXACTLY�WHAT�YOU� NEED�TO�
INSTALL� A�DRIVE� IN� AN�"����

h �0NE�"���
�WITHOUT�A�HARD�DRIVE�
5HATeS� THE�EASY�BIT�

h �0NE�����INCH� *%&�HARD�DRIVE�OF�
SUITABLE�SIZE��5HESE�DRIVES� ARE�
COMMONLY�FOUND� IN� PORTABLE�
COMPUTERS
� SUCH� AS�THE� NOTEBOOK�
*#.�1$�COMPATIBLES�
$ONSEQUENTLY
� THEY�ARE�WIDELY�
AVAILABLE
� AND� ARE�GOOD�VALUE�FOR�
MONEY��5HEY�COME� IN� A� VARIETY�OF�
SIZES� RANGING�FROM� ��.B�TO�
AROUND� ���.B�� *� RECOMMEND

LOOKING�AT�THE���.B�OR���.B�
DEVICES� IF�YOU� CAN� AFFORD� IT
� AS�
��.B�FILLS � UP�VERY�QUICKLY� INDEED�

h �,ICKSTART��������OR�HIGHER��5HIS�
IS� EXTREMELY� IMPORTANT
� AS� IT�
DICTATES�WHETHER�OR�NOT�YOU� CAN�
SIMPLY�PLUG� IN� A�DRIVE� INTO�YOUR�
MACHINE� AND�GO�� 5O�FIND�OUT
� BOOT�
YOUR�"����OFF�THE�WORKBENCH�DISK
�
AND� SELECT� d"BOUT��e� FROM�THE�
8ORKBENCH�MENU�� *F�IT� READS�
f ,ICKSTART�VERSION� �� ���� g 
� THEN�
YOU�WILL� NEED�TO� REPLACE�YOUR�
,ICKSTART�30.� IN� ORDER�TO�USE�A�
HARD�DRIVE�� *F�IT�SHOWS� fVERSION�
�� ���� g 
� OR�HIGHER
� YOU�WILL� NOT�
NEED�TO�OBTAIN� A�NEW�,ICKSTART�

h �)ARD�DISK�INSTALLATION�SOFTWARE�� *N
PARTICULAR
� YOU�WILL� NEED� A� PROGRAM�
CALLED�)%5OOL#OX�WHICH�WILL� ENABLE�
YOU�TO� FORMAT�AND� PARTITION� YOUR�
DRIVE�FOR�USE��"T�THE�VERY� LEAST
� YOU�
ABSOLUTELY�MUST�GET�)%5OOL#OX�IN�
ORDER�TO� USE�YOUR�HARD� DRIVE�ONCE�
YOU� HAVE� INSTALLED� IT�

h �5WO�SMALL�SCREWDRIVERS�� �A� FLAT�
BLADED� AND� A�CROSS�HEAD�ONE�

SHOULD� KNOW�WHAT�TH IS� IS�FOR�� 0NE�
SPECIFIC� PIECE�OF�ADVICE� *eD�OFFER� IS��
DON �T�DRINK�TOO�MUCH� COFFEE�BEFORE�
STARTING�� :OUR�HANDS�WILL� SHAKE�

/OW�WEeVE�ESTABLISHED�WHAT�YOUe LL�
NEED
� LET�S� DISCUSS�THE�OPERATION� IN� A�
BIT�MORE�DETAIL��:OUR�"����COMPUTER�
COMES�COMPLETE�WITH� A�HARD�DRIVE�
INTERFACE�FOR� *%&�TYPE�HARD�DRIVES�� *T�
CONTAINS�ENOUGH� SPACE�FOR�ONE������
INCH� *%&�DRIVE�TO� BE�MOUNTED�
INTERNALLY
�WHICH� CAN� BE� POWERED�
FROM�YOUR�"����WITHOUT�THE� NEED� FOR�
ANY�EXTERNAL� CABLING
� OR�ADDITIONAL�
POWER�SUPPLIES�

5HERE�ARE�A�FEW�DIFFERENT�DRIVE�
TYPES� AROUND
� AND� IT�S � IMPORTANT�THAT�
YOU�DONeT �GET�THEM�CONFUSED��
$URRENTLY
� THE�MOST�COMMON�TYPES�
ARE� KNOWN� AS� d *%&e� AND� d4$4*e�� 4$4*�
IS� A� FASTER�AND�MORE�ADVANCED� HARD�
DRIVE�SYSTEM�� *TeS� MORE�EXPENSIVE�
THAN� *%&
� AND� IS�COMMONLY�FOUND� IN�
HIGHER�END� MACHINES�SUCH� AS�THE�
"�����AND�"�����

*%&
� ON� THE�OTHER�HAND
� IS� LESS�
ADVANCED��"S� A� RESULT�O F�THIS
� IT� IS�
CHEAPER�� #ECAUSE�OF�THIS
�
$OMMODORE� COULD� AFFORD� TO� PUT�AN

���� � ���� � ���������

"�����OWNERS��1LEASE�MAKE�SURE�THAT�YOU�READ�THE�SECTION�ON�THE�"�����
AT�THE�END�OF�THIS�ARTICLE�BEFORE�YOU� RUSH�OFF�TO�TRY�FOLLOWING�THE�
INSTALLATION�GUIDE�THAT�APPEARS�OVER�THE�NEXT�FEW�PAGES�

5HE� INSTALLATION� PROCEDURE�DIFFERS�SLIGHTLY�FOR�"�����OWNERS
�WHILE� SOME�
DRIVES�ARE� KNOWN�TO�BE� INCOMPATIBLE�WITH� THIS� NEWER�MACHINE�

h �"N� *%&�CABLE�TO�CONNECT�THE�DRIVE�
TO�YOUR�"���eS�MOTHERBOARD�
$ONSULT�THE� LIST�ON� THE� FACING�PAGE�
FOR�SUPPLIERS�OF�THESE�

h �"�GREAT�DEAL�OF�5-$�	 d5ENDER�
-OVING�$AREe
� AND�PATIENCE��:OU

*%&� INTERFACE� IN� EVERY�"����
COMPUTER�� 'OR�SOME� REASON�THEY�ALSO�
PUT� *%&� INTO�THE�"����
� BUT�WHO�ARE�
WE�TO�ARGUE�WITH� THEIR�CHOICES � *%&�
IS� NOT�COMPATIBLE�WITH� 4$4*� AND�VICE�
VERSA�� :OU�CANNOT�CONNECT�A�4$4*�
DRIVE� TO�AN� *%&� INTERFACE
� AND�YOU

(�0%-,� 312',%�Z �(�0%-,� 312',%�Z �(�0%-,� 312',%�Z �(�0%-,� 312',%�Z�(�0%-,
)%5OOL#OX�� �"�SPECIAL� PROGRAM�ON�

THE�"MIGA�WHICH�ENABLES�YOU�TO�
INSTALL� AND� PARTITION�A� HARD�DISK��
*T�S� ALSO�QUITE�HANDY�FOR�VERIFYING�
THE� CONTENTS�OF�YOUR�HARD�DISK
�
AND�ENABLES�YOU�TO�BYPASS�ANY�
ERRORS�THAT�MIGHT�APPEAR�� :OU�
CAN� LITERALLY�MAP�OUT�THE�FAULTY�
PARTS�OF�THE�HARD�DISK�AND�THE�
"MIGA�WILL� IGNORE� THEM�

*%&�� � *NTEGRATED� %RIVE� &LECTRONICS��"�
TYPE�OF�HARD�DISK��5HE�"���
�
"�����AND�"�����COMPUTERS�
COME�WITH� *%&�HARD� DISK�
INTERFACES�BUILT� IN�� 5HESE�DRIVES�
ARE�MOST�COMMONLY�FOUND� ON�
*#.� 1$S� AND� COMPATIBLES�

.OTHERBOARD�� �5HE�MAIN� 1$#�
	d1RINTED�$IRCUIT�#OARD�� � �SEE�
NEXT�ENTRY
� INSIDE�YOUR�COMPUTER�

1$#�� �1RINTED�$IRCUIT�#OARD��5HE�
BOARD�WITH� ALL� THE�COMPONENTS�
MOUNTED�ON� IT� INSIDE�YOUR�
COMPUTER�

1$.$*"�� �5HIS� IS�THE� SLOT�ON� THE�
LEFT�HAND� SIDE�OF�YOUR�"MIGA�
�����OR�����WHICH� ACCEPTS�
INDUSTRY�STANDARD�CARDS�� .ORE�OF�
THESE�ARE�BECOMING�AVAILABLE
�
AND�THEY�ARE� A�CONVENIENT�WAY�OF�
EXPANDING�YOUR�3".��"S�THEY�
BECOME�MORE� POPULAR
� PRICES�WILL�
DROP��5HEY�ARE� USED� A� LOT� IN� THE�
PORTABLE� 1$�MARKET�AS�A�SMALLER�
FLOPPY�TYPE�STORAGE�DEVICE
� THE�
DIFFERENCE�BEING�THAT�THEY�HAVE�
NO�MOVING�PARTS
� ARE�MORE�
RELIABLE� AND� REQUIRE� LESS� POWER�
TO�OPERATE�THEM�

1ARTITIONING�� �.AKING�A� LARGE� HARD

DISK�PRETEND�TO�BE�SEVERAL�
SMALLER�ONES�

30.�� �3EAD�0NLY�.EMORY��5HIS� IS�
MEMORY�THAT� IS�PERMANENT��:OU�
CANNOT�WRITE�TO � IT
� AND� IT� RETAINS�
ITS�CONTENTS� IF�YOU� SWITCH�YOUR�
COMPUTER�OFF��5HE�30.� INSIDE�
THE�"MIGA� CONTAINS� THE� ,ICKSTART�
WHICH�MAKES�YOUR�COMPUTER�
WORK��5HIS� IS�DIFFERENT�FROM�3".
�
3ANDOM�"CCESS�.EMORY
�WHICH�
YOU� CAN� READ�AND�WRITE�TO
� AND�
LOSES� ITS�CONTENTS�ON� A� RESET�OR�
LOSS�OF�POWER�

4$4*�� �4MALL� $OMPUTER�4YSTEMS�
*NTERFACE�� $OMPARED�TO� *%&
� THIS�
IS� A�FASTER�AND�MORE�ADVANCED�
TYPE�OF�HARD�DISK�� *T� IS�MORE�
COMMONLY�FOUND� IN� HIGHER�END�
MACHINES
� SUCH� AS�THE�"����

AND�"������ %ONeT �ASK�WHY�THEY�
DIDNeT �PUT�4$4*� IN� THE�"����
� AS�
*� HAVE�NO�ANSWER�FOR�THAT�

5-$�� � d5ENDER�-OVING�$AREe ��5HIS� IS�
WHERE�YOU�MAKE�AN�EXTRA�SPECIAL�
EFFORT�TO� TAKE�EXTREME�CAUTION�
WITH� SOMETHING�� *TeS�WHERE�YOU�
THINK�TWICE� BEFORE�PLUGGING�
SOMETHING� IN� AND�MAKE�SURE� IT eS�
THE� RIGHT�WAY�ROUND
� IT�S �WHERE�
YOU� CHECK�EVERYTHING�AT� LEAST�
THREE� TIMES
� AND� IT eS�THE�MOST�
EASY�WAY�OF�GUARANTEEING�THAT�
THE�JOB�YOUeRE�DOING�WILL� ACTUALLY�
BE�A�SUCCESS�� *N� THE� LONG�RUN
�
5-$�ENSURES�A�JOB� IS�COMPLETED�
SOONER�THAN� HURRYING
� AS�WHEN�
YOU� HURRY
� YOU�MAKE�MISTAKES
�
AND�THEY�TAKE�TIME�TO� FIX�
)ONEST�� *eVE�BLOWN� UP�AN�"�����
BY� IGNORING�MY�OWN� ADVICE�

".*("�4)011&3�h � *446&���� h �."3$)� ����
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1ICTURE�"��5HE�"����POSITIONED�FACE�DOWN�ON�YOUR�WORKING�SURFACE��5O�GET� IT�
APART
�FIRST�UNDO�THE�FOUR�SCREWS�ALONG�THE�BOTTOM�AND� RIGHT�HAND�EDGES

1ICTURE�#��/OW�TURN�THE������THE� RIGHT�WAY�UP�AGAIN�� /EXT
�YOU�NEED�TO�
SEPARATE�THE�SIX�CLIPS�WHICH�ARE�STILL� HOLDING�THE�CASE�TOGETHER

6NPLUG�EVERYTHING��5HEN�TURN�YOUR�
"����UPSIDE�DOWN
� AND� UNDO�THE�
FIXING�SCREWS� SHOWN� IN� 1ICTURE�"��
%ONeT �GET�CARRIED� AWAY�UNSCREWING�
THINGS�c�YOU� ONLY�NEED� TO�UNSCREW�
THESE�FOUR�� "T�THE� RISK�OF�PATRONISING�
YOU�A� LITTLE�MORE
� DONeT � LOSE�THE�
SCREWS�� 	0F�COURSE
� YOU�WOULDN�T�DO�
THAT�� �WOULD� YOU 
�0NCE�YOU� HAVE�
REMOVED�THE� SCREWS
� YOU� HAVE�THE�
FUN� 	AND� SLIGHTLY�SCARY
� BIT�TO� LOOK�
FORWARD� TO�

5URN� THE�MACHINE� BACK�UP�THE�
RIGHT�WAY�� �DONeT �WORRY
� IT�WONeT �FALL�
APART��5HEN�TURN� IT�THE� RIGHT�WAY

AROUND� SO�THAT�THE� KEYBOARD� IS�FACING�
YOU�� 4IX�CLIPS�ARE� HOLDING�THE�CASE�
ON�� FOUR�ALONG�THE�BACK�WHERE�THE�
CONNECTORS� ARE�� ONE�ON�THE� RIGHT�
BETWEEN�THE�����INCH� DISK�DRIVE�AND�
THE� d� �(".&e�JOYSTICK�PORT�� AND� ONE�
ON�THE� LEFT�AT�THE� FAR�END�OF�THE�
1$.$*"�SLOT��5HEY�ARE� INDICATED� IN�
1ICTURE� #�

.0'1#�.#0$-0+�,!#
:OUR�SMALL� FLAT�ENDED�SCREWDRIVER�
SHOULD�DO�THE� TRICK�WITH� THESE�CLIPS
�
OR� IF�ALL� ELSE� FAILS
� USE�A� SHARP� KNIFE��
4TART�WITH� THE�CLIP� NEXT�TO�THE�DISK

DRIVE� AND�WORK�AROUND� THE�BACK�� *TeS�
HANDY�TO� HAVE�A� FRIEND� AROUND�TO� STOP�
THEM� ALL� FROM�CLIPPING�BACK�� (ENTLY�
PRISE�EACH�CLIP�APART
� ALL� THE�WHILE�
EXERTING�A� LITTLE� PRESSURE�TO�PULL� THE�
TWO� HALVES�OF�THE�"����APART�AT�THE�
KEYBOARD� FRONT�END�

#E�EXTRA�CAREFUL� HERE
� AS� BY�THE�
TIME�YOUeVE�DONE� A�FEW�CLIPS
� THE�
CASE�WILL� LITERALLY�FALL� APART�� �UNLESS�
YOU�RE� HOLDING�ONTO� IT
� YOU�CAN�
DAMAGE�THE� KEYBOARD� CONNECTOR�� -IFT�
THE�TOP�OF�THE� CASE� UP�ABOUT�AN� INCH�
AND� PUT� IT�DOWN�TWO� INCHES�TO�THE�
LEFT��:OUR�"����SHOULD� NOW� LOOK� LIKE

1ICTURE� &�ON�THE� FOLLOWING�PAGE�

',2#0,�*��$$�'01
:OU� SHOULD� BE�ABLE�TO� SEE� A� BIT�OF�
THE�DRIVE
� AND�MORE� IMPORTANTLY
� THE�
KEYBOARD� POWER�CONNECTOR�AT�THE�
BOTTOM� RIGHT�� %ISCONNECT�THIS
�
REMEMBERING�THAT�THE� BLACK�WIRE�WAS�
AT�THE� RIGHT�HAND� DISK�DRIVE�SIDE�� :OU�
MAY�NEED�TO� SLIDE� A�SCREWDRIVER�
UNDERNEATH� IT� IN� ORDER�TO �GET� IT�FREE��
/OW�TIP �THE� KEYBOARD� HALF�WAY�OVER�
SO�THAT� IT� IS� UPSIDE�DOWN�� :OUR�"����
SHOULD� NOW� LOOK�PRETTY�MUCH� LIKE� THE�
ONE� IN� 1ICTURE�$�

*-!�2',%�2&#�"0'4#� .-1'2'-,

/OW�YOUeVE� REMOVED�THE�CASING
� YOU�
SHOULD� FAMILIARISE�YOURSELF�WITH�
WHERE�EVERYTHING� IS
� ESPECIALLY� NOTING�
THE�DRIVE�CRADLE
� AS�SHOWN� IN� THE�
PHOTO�� *TeS� QUITE� FUN� TO� HAVE� A�GOOD�
LOOK�AROUND� ANYWAY�� /OTE�ALSO� THE�
LARGE����PIN� CHIP�AT�THE� BOTTOM� LEFT�OF�
THE� 1$#��5HIS� IS�YOUR�,ICKSTART�30.�
*F�YOU� HAVE� HAD�TO� BUY�A� NEW�ONE
�
TH IS� IS�WHERE� IT�GOES�� *F�YOU� HAVE� NOT
�
SKIP�THE� REST�OF�TH IS� SECTION� AND�
PROCEED�DIRECTLY�TO�4TEP���

'IRST
� YOU� HAVE�TO� REMOVE�YOUR�
OLD� ,ICKSTART�30.��5HIS� IS� IN� A�
SOCKET
� SO� IT� IS� A� REASONABLY�
STRAIGHTFORWARD� PROCEDURE�� 1LACE�A�
FLAT�EDGED� SCREWDRIVER�UNDER�THE� LEFT��
HAND� SIDE�AND� ROCK� IT� LIGHTLY� LEFT�AND�
RIGHT�TO � PRISE� UP�ONE�END� OF�THE� CHIP�
SLIGHTLY��5HEN� REPEAT�TH IS�ON� THE�
OTHER�SIDE��"FTER�A�COUPLE�OF�GOES
�
YOU� SHOULD� BE� ABLE�TO�GRIP�THE�30.


WITH�ONE�FINGER�AT�EACH�END
� AND� LIFT� IT�
OUT�� 1UT�THIS� SOMEWHERE�SAFE�AS� AN�
EMERGENCY�BACK�UP�� � IN� CASE�YOU�
DAMAGE�YOUR�NEW�30.� BY�ACCIDENT�

1!#,"� 32�$'0+
/OW
� ENSURING�THAT�THE� 30.� IS�THE�
RIGHT�WAY�UP� 	WITH� THE� LITTLE� NOTCH�
POINTING�TOWARDS�THE�1$.$*"�SLOT�ON�
YOUR�"���

� LINE� UP�THE� PINS�WITH� THE�
HOLES
� AND� CAREFULLY�EXERT�PRESSURE�
EVENLY�OVER�THE�SURFACE�UNTIL� IT�POPS�
INTO� THE� SOCKET�� /OW� PRESS� IT�DOWN�
FIRMLY�AND� CHECK�AROUND�THE�SIDES�
THAT�EACH� PIN�HAS�GONE� IN�CORRECTLY�� *F�
ONE� HASNeT
� REMOVE� IT�AND�START�
AGAIN��:OU�MAY�NEED�TO�BEND�THE�
PARTICULAR�PIN� INWARDS�SLIGHTLY��
3EMEMBER�THAT�CHIPS�CAN�BE�
DAMAGED� BY�STATIC�ELECTRICITY
� SO�
ALWAYS� HANDLE�THEM�WITH�CARE
� AND�
AVOID� TOUCHING�THE� PINS� IF�YOU� CAN�

H E ".*("�4)011&3�h �*446&����� �."3$)� ����

1ICTURE�$��5HE� INSIDES�OF�THE�"����REVEALED��5HE�DRIVE�CRADLE� 	ARROWED� IN�THIS�
PICTURE
� IS�WHERE�THE�NEW�*%&�MECHANISM�WILL�GO�� *F�YOU�HAVE�AN�OLD�VERSION�OF�
THE�,ICKSTART�30.
�YOUeLL� NEED�TO� INSTALL�A� NEW�ONE�OF�THESE�AS�WELL



(<N�"FI@QFE��FDGLK<IJ
.?<�"8I;��I@M<�-G<:@8C@JKJ

��������C�����
"8I;��I@M<J

.?<��--�(.#�&�8;;�FE�=FI�8CC�
-�,#)/-��D@>8�LJ<IJ


/G>I8;<�PFLI������FI��������N@K?�8�9I8E;�E<N�
@EK<IE8�� #���"8I;��I@M<
��CC�FLI�-G<:@8C� #EJK8CC8K@FE�
%@KJ�:FD<�:FDGC<K<�N@K?�=LCCP�=FID8KK<;� #���"8I;�
�I@M<��:89C<��DFLEK@E>�B@K�8E;�=@KK@E>�@EJKIL:K@FEJ


�CC�(<N�"FI@QFE�"8I;��I@M<J�8I<�JFLI:<;�=IFD��I8E;�
(8D<�JLGGC@<IJ�8E;�?8M<�9<<E�=LCCP�K<JK<;�=FI������
:FDG8K@9@C@KP�N@K?�K?<��D@>8������8E;������


2+�"�1��)"� -/& "0
���'�!�
���'�!�
���'�!�
���'�!�

����'�!

[ � � � � � �

T���
��
[ � � � � � �

T���
��
T���
��

(/7�4/�/2$%2

���#Y�1HONE�� �
'3&&�NEXT�WORKING�DAY�DELIVERY�
ON�ALL� ITEMS�SHOWN�AND�FOR�
$REDIT�$ARD�ORDERS�PLACED�
BEFORE��PM�	6,�.AINLAND�ONLY
��
4ATURDAY�DELIVERY�ADD�^������

���#Y�1OST�
4END�A�CHEQUE�OR�BANKERS�
DRAFT�MADE�PAYABLE�TO��/EW�
)ORIZON�$OMPUTERSk�AND�POST�
WITH�YOUR�ORDER�TO��

/EW�)ORIZON�$OMPUTERS

.AIL�0RDER�%EPT�
)IGH�)OPE
�-EA

3OSS�ON�8YE

)EREFORDSHIRE�)3���-/�

3EMEMBER
�WHEN�YOU�BUY�
FROM�/EW�)ORIZON�
$OMPUTERS�YOU�RECEIVE�

r� 'ULLY�*NCLUSIVE�1RICES
r� /O�)IDDEN�&XTRA�S
r� 'REE�/EXT�%AY�%ELIVERY
r� 'ULL�5ECHNICAL�4UPPORT
r� 'ULL�"FTER�4ALES�4ERVICE
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/OW�SCREW�THE�DRIVE�TO�THE�CRADLE��
:OU� SHOULD� REMOVE�THE�CRADLE� FROM�
THE�MACHINE� IN�ORDER�TO �DO�THIS�� � IT� IS�
NOT�SCREWED�DOWN�AND�WILL� COME�OUT�
EASILY� IF�YOU� PULL� IT�� "TTACH�THE�CABLE�
TO �THE�DRIVE� FIRST
� AND�THEN�TO�THE�
1$#��5HE�CABLE�CAN� ONLY�BE�ATTACHED�
IN� ONE�WAY�� � IF�YOU�TRY�ANY�OTHER�WAY
�
IT�WONeT �F IT �WHEN�YOU� ATTEMPT�TO� RE`
SEAT�THE�CRADLE�� :OU� SHOULD�FIND� THE�
CABLE� HAS� A�MARK�DOWN�ONE� SIDE�OF�
IT�� 5HIS� IS� THE� d1IN��� INDICATORe �� 0N�
MOST�CABLES
� IT eS�A�COLOURED� STRIP�OF�
RED�OR�BLACK�� -OCATE� THIS
� AND�ENSURE�
THAT� IT� POINTS�TO�THE� ,ICKSTART�30.��
5HIS�WILL� HELP�YOU� TO�GET� IT�THE� RIGHT�
WAY�AROUND�

0NCE�YOU�VE�DONE�THAT
� MAKE�A�
CAREFUL� COMPARISON� BETWEEN�WHAT�
YOUR�"���� LOOKS� LIKE�NOW�AND� 1ICTURE�
%�� 5HEY�SHOULD� LOOK�THE� SAME�

%OUBLE�CHECK�EVERYTHING
� BUT�
ESPECIALLY�MAKE�SURE�THAT�

��� 5HE�CABLE� IS� FIRMLY�ATTACHED� TO

��� #OTH� THE�CRADLE�AND�THE�DRIVE� ARE�
THE� RIGHT�WAY�AROUND�

��� *F�YOUeVE� HAD�TO� INSTALL�A�NEW�
,ICKSTART� 30.
� CHECK�I T eS�THE�RIGHT�
WAY�AROUND
� AND�THAT�ALL� THE�PINS�ARE�
IN� THE� SOCKET�

��� /OW�CHECK� IT�AGAIN
� AND�COMPARE�
IT�AGAINST�1ICTURE�%�

��� *F�YOU� HAVE� NOT� CHECKED� IT�
THOROUGHLY�ENOUGH�� *e LL� PROBABLY�FIND�
YOU� BACK�HERE� AGAIN� ITF�ABOUT�FIVE�
M INUTESe� TIME�

!-,,#!2',%�#4#072&',%�3.

1LACE�THE�DRIVE�CRADLE�BACK� IN� ITS�
ORIGINAL� POSITION�OVER�THE�1$#
� THIS�
TIME�WITH�THE� *%&�DRIVE� FIRMLY�
ATTACHED�TO� IT�� 5AKE� CARE�NOT�TO�
KNOCK�OR�DROP�THE�DRIVE�MECHANISM�
WHILE�YOU� ARE�DOING�THIS�

8ITH� THE�CRADLE� BACK� IN� PLACE
�
IT eS�NOW�TIME�FOR�YOU�TO� PUT�YOUR�
"����BACK�TOGETHER�� (ENTLY�POSITION�
THE� KEYBOARD�ON�TOP�OF�THE� LOWER�
CASING�SO�THAT� IT� LOOKS� LIKE�1ICTURE� &��
.AKE�SURE� THAT�YOU� ALSO� RECONNECT�
THE�KEYBOARD� POWER�CONNECTOR�WITH�
THE�BLACK�WIRE�AT�THE� RIGHT�HAND� SIDE�

 �!)�2-%#2&#0��%�',
/OW�PUT�THE�TWO� PARTS� OF�THE�CASE�
BACK�TOGETHER
� AND� SNAP�THE�CLIPS�AT�
THE� REAR
� LEFT�AND� RIGHT�BACK� IN� PLACE�

#E�CAREFUL� NOT�TO �TRAP�THE� KEYBOARD�
CABLE�OUTSIDE�THE�BOX�BY�ACCIDENT�� �
IT�S �QUITE�EASY�TO�DO�� *F�THE�CASE�
DOESN�T�F IT �BACK�TOGETHER�EASILY
� THEN�
DONeT �FORCE� IT�� �CHECK�TO �MAKE�SURE�
THAT�YOU� HAVEN�T�GOT�ANYTHING�TRAPPED�
SOMEWHERE� INSIDE��8HEN�THE� CASING�
HAS�CLIPPED� BACK� INTO� PLACE
� TURN�
YOUR�"����UPSIDE�DOWN� AGAIN
� AND�
PUT�THE� FOUR�SCREWS� BACK� IN�� *T�S �JUS T�
LIKE�DOING�4TEP���AGAIN
� ONLY�THIS�
TIME� IN� REVERSE�

)AVING�TOTALLY� RE�ASSEMBLED�YOUR�
"���
� TURN� IT�THE� RIGHT�WAY�UP�AGAIN
�
AND� RECONNECT�THE�MOUSE
� VIDEO
� AND�
POWER�CONNECTORS�� *F�YOU� HAVE�ANY�
OTHER�PERIPHERALS
� DONeT �PLUG�THEM� IN�
JU S T�YET��:OU� ARE� NOW�ALL� READY�TO�
SWITCH� ON�

1PH.	
5AKE�A�DEEP�BREATH�� �THE�MOMENT�OF�
TRUTH� IS�AT�HAND�� 'IRST�SWITCH� ON�YOUR�
MONITOR�OR�57
� AND�THEN�YOUR�
COMPUTER�� *F�EVERYTHING�HAS�GONE�
ACCORDING�TO� PLAN
� IT�SHOULD�GO�
THROUGH�THE� USUAL� RESET�CYCLE
� AND�
PROMPT�YOU�TO � INSERT�A�8ORKBENCH�
DISK�AS�NORMAL��:OU� SHOULD� NOTICE
�
HOWEVER
� THE� NOISE�OF�THE�DRIVE�
ACCELERATING
� AND�A�FA INT�NOISE

15'2!&',%�-,��%�',

COMING�FROM�THE�"���
� SOUNDING�
RATHER� LIKE�A�SMALL� FAN��5HIS� IS�THE�
SOUND�OF�YOUR�BRAND�NEW�HARD�DRIVE
�
AND� HOPEFULLY�SOMETHING�YOU�LL�
BECOME�QUITE� ACCUSTOMED�TO� IN� THE�
NEAR�FUTURE�

*F�YOU�CANNOT�HEAR�THIS
� OR�YOUR�
MACHINE� IS� NOT�WORKING
� DON �T� PANIC��
4WITCH�EVERYTHING�OFF
� AND�GO�BACK�TO�
THE�START
� MAKING�SURE�THAT�YOU� CHECK

AND�DOUBLE�CHECK�EVERYTHING�� *F�YOUR�
KEYBOARD� ISN �T�WORKING�	CHECK�BY�
PRESSING�THE� <$APS� LOCK>� BUTTON
�
THEN� YOU� DID� NOT�CONNECT�THE�
KEYBOARD� PROPERLY
� AS� IN� 4TEP���

2&#�*'%&21��0#�-,��
 32�,-�-,#�1�&-+#
:OUR�HARD� DISK� LIGHT�	UNDERNEATH� THE�
FLOPPY�ONE
� SHOULD� ALSO�HAVE� LIT�UP�AT

SOME� POINT�DURING�THE� RESET�
PROCEDURE��5HIS�WAS�YOUR�"����FIRS T�
O F�ALL� CHECKING�THE�DRIVE�AND�
SECONDLY�TRYING�TO �BOOT�FROM� IT�� *T�
WONeT �HAVE�BEEN� ABLE�TO�DO�THIS
�
HOWEVER
� AS� THE�DRIVE�HAS� PROBABLY�
BEEN� SOLD� TO�YOU� BLANK�� +UST� LIKE�AN�
UNFORMATTED� FLOPPY�DISK
� THE�
COMPUTER�CANeT �USE�THE� HARD�DRIVE�
UNTIL�YOU� HAVE� PREPARED� IT�

1ICTURE�%��3EMOVE�THE�CRADLE�FROM�THE�COMPUTER�	 IT�SHOULD�COME�AWAY�QUITE�
EASILY

�THEN�SCREW�THE�DRIVE�TO� IT��5HEN�YOU�NEED�TO�LINK�UP�THE�CONNECTING�
CABLE��.AKE�SURE�THIS� IS�FIRMLY�ATTACHED
�AS�WELL�AS�THE�RIGHT�WAY�ROUND�

�;��9��;�9B�6"�I
�6 B 9 9 B 9 ; $

1ICTURE�&��$AREFULLY�FITTING �THE�"����BACK�TOGETHER�AGAIN
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#�/FFC�FO�VHKK�AD� HMCHRODMR@AKD�ENQ�RDSSHMF�TO�XNTQ�
G@QC�CHRJ�� �TMKDRR�NE�BNTQRD�SGD�CQHUD�V@R�@KQD@CX�
ENQL@SSDC�@MC�O@QSHSHNMDC�VGDM�XNT�ANTFGS� HS

0@QSHSHNMHMF�XNTQ�G@QC�CHRJR�G@R�@KK� JHMCR�NE�
@CU@MS@FDR�� )S�FHUDR�XNT�R@EDQ�@MC�LNQD�BNMUDMHDMS�
C@S@�RSNQ@FD
� DRODBH@KKX�NM� K@QFD�B@O@BHSX�CQHUDR

7GDM
XNTeUD�BNOHDC�SGD�

BNMSDMSR�NE�XNTQ�RXRSDL�CHRJR�SN�
XNTQ�G@QC�CQHUD
�XNTeKK� AD�@AKD�SN�ANNS�RSQ@HFGS� HMSN�
7NQJADMBG�VHSGNTS�@KK�SGD�TRT@K�G@MFHMF�@QNTMC

"NNS�XNTQ�BNLOTSDQ�EQNL�XNTQ�
7NQJADMBG� CHRJ�� /MBD�XNTeUD� @QQHUDC�
@S�SGD�7NQJADMBG� OQNLOS
� XNT�VHKK�
MDDC�SN� QTM� #�/FFC�FO
� )MRDQS�SGD�
CHRJ�VHSG� HS�NM� HM� CE/�
� @MC� QTM�SGD�
OQNFQ@L�� 4GHR� RGNTKC� KNNJ� KHJD�SGD�
OHBSTQD�@ANUD�� $NMeS�AD� @K@QLDC� AX�
SGD�E@BS�SG@S�#�/FFC�FO�OQNTCKX�
RS@SDR�SG@S�XNT� G@UD�ITRS� HMRS@KKDC� @�
3#3)� CQHUD� HMSN�XNTQ�L@BGHMD� � � HSeR�
MNS�ADHMF�DMSHQDKX�SQTSGETK�� 4GHR� HR� @�
SQHBJ�AX�#NLLNCNQD� RN�SG@S�RNESV@QD�
VNQJR�OQNODQKX�� 4GD�3#3)� CDUHBD�
RNESV@QD� HMRHCD�XNTQ�!���� HR�B@O@AKD�
NE�S@KJHMF�SN� )$%�CQHUDR�� #KHBJ�NM�
d#G@MFD�$QHUD�4XODe�� .NV
� DMRTQHMF�
SG@S� d3#3)e� HR� RDKDBSDC� @S�SGD�SNO
�
BKHBJ�NM� d$DEHMD� .DV�$QHUD�4XODe�
.NV�BKHBJ�NM� d2D@C�#NMEHFTQ@SHNM�
&QNL� $QHUDe �� )E�@KK� HR�VDKK
� SGD� CQHUD�
KHFGS�RGNTKC� EKHBJDQ
� @MC� HMENQL@SHNM�
@ANTS�SGD�CQHUD� HR� RDMS�SN� #�/FFC�FO
�
.NV�SG@S�#�/FFC�FO�JMNVR� @ANTS�
XNTQ�MDV�CQHUD
� XNT� @QD� @AKD�SN�
O@QSHSHNM� HS�

,�.0��* �,�.�!(
)SeR� @�FNNC� HCD@�@S�SGHR� RS@FD�SN� RHS�
CNVM�VHSG� @� ODM� @MC� O@ODQ
� @MC�
SGHMJ�@ANTS�SGHR� NUDQ�@� BNEEDD� 	KDS�R�
E@BD� HS�� � HE�XNTeUD�FNS�SGHR�E@Q
� XNT�
CDRDQUD� @�BTO�
�� 0@QSHSHNMHMF� HR�VGDQD�
XNT�FDS�XNTQ� K@QFD� G@QC� CQHUD�SN�
OQDSDMC�SN� AD� KNSR� NE�KHSSKD� NMDR�
4GDQD� @QD� @� MTLADQ�NE�@CU@MS@FDR�SN�
SGHR�� RODDC� HR�NMD
� @MC� RDBTQHSX� HR

@MNSGDQ�� )E
� ENQ�DW@LOKD
� XNT�
@BBHCDMS@KKX� QDRDS�VGHKD�SGD� G@QC�
CQHUD� HR�VNQJHMF
� SGDM�XNT� RGNTKC�NMKX�
C@L@FD�C@S@� HM� NMD�O@QSHSHNM�� -NRS�
ODNOKD� G@UD�@S� KD@RS�SVN� O@QSHSHNMR
�
NMD� GNKCHMF�SGD�7NQJADMBG� RNESV@QD
�
@MC� @MNSGDQ�ENQ�@KK� SGDHQ�OQNFQ@LR�
@MC� C@S@�� )E�XNT� G@UD�@� K@QFD�CQHUD�
	LNQD�SG@M� ��-A

� )�VNTKC�
QDBNLLDMC� @S� KD@RS�SGQDD�� 5RD�NMD�
ENQ�SGD�7NQJADMBG� RNESV@QD� NE�LNQD�
SG@M� �-A
� @MC� OTS�XNTQ�%WSQ@R
�
7NQJADMBG� @MC� NSGDQ�EHKDR� HM� SGDQD�� )E�
XNT� HMSDMC�SN� HMRS@KK�7NQJADMBG� ���
�
NQ����� @S�@� K@SDQ�C@SD
� L@JD� RTQD�SGHR�
O@QSHSHNM� HR� @S� KD@RS��-A� HM� RHYD�� 4GDM�
XNT� BNTKC� G@UD�NMD�B@KKDC� d$@S@e� ENQ�
XNTQ�C@S@�EHKDR
� @MC� NMD�B@KKDC�
d0QNFQ@LRe� ENQ�@KK� NE�XNTQ�@OOKHB@SHNMR�
RNESV@QD�� 4GHR� HR�ITRS�NMD� RTFFDRSHNM
� � HSeR�VNQSG�CDUNSHMF�RNLD�SGNTFGS�SN�
SGHR
� @R� HS�R� @� QD@K� O@HM� SN� G@UD�SN� QDf
O@QSHSHNM� @S�@� K@SDQ�C@SD�

)SeR� MNS�SGD� OTQONRD�NE�SGHR�
@QSHBKD� SN� AD� @M� DMSHQD� HMRSQTBSHNM�
L@MT@K� ENQ�#�/FFC�FO�� @R�SG@S�
RGNTKC� G@UD�BNLD�VHSG� SGD� OQNFQ@L��
"TS�ITRS�SN�FHUD�XNT� @�PTHBJ�NTSKHMD��
G@UHMF�RDS� TO�XNTQ�CQHUD�@R� HMCHB@SDC�
@ANUD
� FN� SN�SGD� d0@QSHSHNM� $QHUDe� O@QS�
NE�SGD� OQNFQ@L�� 3DD�SGD� BDMSQD�
OHBSTQD�@ANUD�ENQ�@M�DW@LOKD�NE�SGHR��
-@JD�SGD�EHQRS�O@QSHSHNM� "NNS@AKD�
4GHR� HR�UHS@K�� )E�XNT� ENQFDS�SN�CN� HS
�
SGDM�XNT� B@MeS�ANNS�EQNL�XNTQ�MDV�
G@QC� CHRJ�� .@LD�SGD� O@QSHSHNMR

$"11&+$�1%"�/&$%1�0,#14�/"�1,,)0
4GNRD�NE�XNT�VNMCDQHMF�GNV�XNT�B@M�FDS�GNKC�NE�#NLLNCNQDeR�G@QC�CHRJ�
HMRS@KK@SHNM�RNESV@QD�VHKK�AD�OKD@RDC�SN�KD@QM�SG@S�SGD�BNLO@MX�G@R�
QDKD@RDC�UDQRHNM�� 
� �NE�SGD�NODQ@SHMF�RXRSDL�@R�@M�TOFQ@CD�

7HSGNTS�SGD� 2/-� 	MNS�MDDCDC� HE�XNT� G@UD� +HBJRS@QS������NQ�GHFGDQ

� HS�
BNRSR�[���@MC� BNMS@HMR�#NLLNCNQDeR� #�/FFC9FO�@MC� $EJK8CC�RNESV@QD�

RDMRHAKX�� 'NMD� @QD�SGD�C@XR�VGDQD�
VD�B@KKDC� G@QC�CHRJR� $(/�� @MC� $(����
7D�B@M� AD�LNQD� HL@FHM@SHUD
� @MC� B@KK�
SGDL� M@LDR�SG@S�LD@M� RNLDSGHMF
�
KHJD� d0QNFQ@LR�e� @MC� d7NQJ�e�� /MBD�
SGHR� HR�CNMD
� RDKDBS� d3@UD�#G@MFDR�SN�
$QHUDe� EQNL�#�/FFC�FOVJ �L@HM� LDMT��
4GD� OQNFQ@L�VHKK� @RJ�XNT�SN�BNMEHQL
�
@MC�SGD� O@QSHSHNMHMF� HMENQL@SHNM� HR�
SGDM�VQHSSDM�SN�SGD� G@QC� CHRJ�� .NV
�
BKHBJ�NM� d%WHSe 
� HE�#�/FFC�FO�CNDR� MNS�
QDRDS�XNTQ�!����ENQ�XNT
� CN� HS�
XNTQRDKE
� @MC�SGDM� ANNS�EQNL�XNTQ�
7NQJADMBG� CHRJ�@F@HM�

4GHR�SHLD
� XNT� RGNTKC� RDD� RNLD�
@CCHSHNM@K� HBNMR�NM�XNTQ�7NQJADMBG�
RBQDDM
� NMD�ENQ�D@BG� O@QSHSHNM�� 4GDRD�
@QD� MNS�ENQL@SSDC� XDS
� @MC� OQNA@AKX�
@OOD@Q�@R� d"!$e�� 3DKDBS�XNTQ�EHQRS�
O@QSHSHNM
� @MC� ENQL@S� HS�@R�XNT�VNTKC�
@� EKNOOX�CQHUD
� L@JHMF�RTQD�SG@S�XNT�
ENQL@S� HS�@R� dE@RS�EHKD� RXRSDL��� 4GHR�
VHKK� S@JD� RNLD�SHLD�� /MBD�SGHR� HR�
CNMD
� QDOD@S� HS�ENQ�DUDQX�NMD�NE�XNTQ�
O@QSHSHNMR�

�((�/5/0!)/�#+
9NT� @QD� MNV� QD@CX�SN� HMRS@KK�XNTQ�
3XRSDL� RNESV@QD��7HSGNTS�
#NLLNCNQD�R�NEEHBH@K� )MRS@KK� CHRJ
�
SGHR� HR� @�AHS� K@ANQHNTR
� ATS� HS� HR� RSHKK� @�
RSQ@HFGSENQV@QC� @EE@HQ�SG@S� QDPTHQDR�@�
KHSSKD� JMNVKDCFD� NE�SGD�3GDKK�

'DS�@KK� XNTQ�CHRJR�SNFDSGDQ�� "X�
SGHR� )� LD@M�XNTQ�7NQJADMBG�CHRJ
�
%WSQ@R� @MC�NSGDQ�CHRJR�SG@S�B@LD�
VHSG�XNTQ�!���� 	DWBDOS�F@LDR�NE�
BNTQRD�
�� /ODM� TO�@� RGDKK
� @MC� SXOD�

AMNW�BD.����U@��� ?JJ�AJMLC

2DOK@BD�VA���VHSG� SGD� M@LD�NE�XNTQ�
RXRSDL� O@QSHSHNM�� .NV�OQDRR�
;2DSTQM=
� @MC� @KK� SGD�BNMSDMSR�NE�CE/��
	XNTQ�7NQJADMBG� CHRJ
�VHKK� MNV�AD�
BNOHDC�SN�SGD�G@QC� CHRJ�� 4GHR� RGNTKC�
KNNJ�Q@SGDQ� KHJD�SGD� QHFGS�G@MC� OHBSTQD

@ANUD��7GDM�SGHR� G@R�EHMHRGDC
�
QDLNUD�XNTQ�7NQJADMBG�CHRJ
�V@HS�@�
EDV�RDBNMCR� @MC� SGDM� QDRDS�XNTQ�
L@BGHMD�� �SGHR�SHLD
�VHSGNTS�@�CHRJ�
HM� SGD�CQHUD�

)E�XNT�UD� CNMD�DUDQXSGHMF�
BNQQDBSKX
� XNTQ�G@QC�CHRJ� KHFGS�RGNTKC�
EKHBJDQ� Q@OHCKX
� @MC� RNNM�XNT� RGNTKC�
AD� KNNJHMF�@S�SGD�7NQJADMBG� RBQDDM�
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5HIS�DISK�IS�NOT�AUTOBOOTING��8HAT�
THIS�MEANS� IS�THAT�YOU�MUST�LOAD�UP�
8ORKBENCH�FIRST�AND�OPEN�A�4HELL�
BEFORE�YOU�CAN�MAKE�ANY�USE�OF�ITS�
CONTENTS��5HE� REASON�FOR�THIS� IS�
THAT�IT�SAVES�SPACE
�AND�THEREFORE�
ALLOWS�US�TO �PACK�MORE� INFORMATION�
ONTO�THE�DISK�

*F�YOUeRE� RUNNING�ON� A�SYSTEM�
WITHOUT�A�HARD�DRIVE�OR�A�SECOND�
FLOPPY
� THEN�YOUeD� BE�ADVISED�TO�
COPY�A�FEW�THINGS� INTO�YOUR�3".��
DRIVE�BEFORE�CONTINUING�� %OING�SO�WILL�
ENSURE�YOU�HAVE�TO� SWAP�DISKS�AS�
SELDOM�AS� POSSIBLE��5YPE�THE�
FOLLOWING�AT�THE�4HELL� PROMPT�	WITH�
YOUR�8ORKBENCH�DISK�STILL� IN�DF0�
�

AMNW�A�AMNW�P?K��
AMNW�A�BGP�P?K�

/OW
�WHETHER�OR�NOT�YOU�HAVE�A�
SECOND�DRIVE
� INSERT�THE�COVER�DISK�
AND�TYPE�

AMNW�!3�3F?PCU?PC>�6MJ))�� *�
A�JF?�P?K�

.ANY�OF�THE�PROGRAMS�ON�THE�
COVER�DISK�ARE�ARCHIVED��"RCHIVING� IS�
A�METHOD�OF�GROUPING�SEVERAL� RELATED�
FILES�TOGETHER� INTO�ONE� LARGE�FILE�� *T�
ALSO�COMPRESSES�THESE�FILES�SO�THAT�
THEY�TAKE�UP� LESS�SPACE�� 5HE�
DISADVANTAGE�OF�THIS�METHOD� IS�THAT�
YOU� NEED�TO�USE�A�DE�ARCHIVING�
PROGRAM�ON�THE� FILES�OF�INTEREST�
BEFORE�YOU� CAN� USE�THEM�

5HE�ARCHIVER�SUPPLIED� IN�THE�C�
DIRECTORY�OF�THE�COVER�DISK� IS�-H"
� A�
VERY�POWERFUL� ONE�� 'ULL�
DOCUMENTATION� FOR�ITS� USE�CAN� BE�
FOUND� IN� THE� -H"�ARCHIVE
� HELD�WITHIN�
THE�D ISKeS� UTILITIES�DIRECTORY�

#EFORE�YOU� UNARCHIVE�ANYTHING
�
YOU� HAVE�TO�DECIDE�WHERE�YOU� ARE�
GOING�TO�PUT� IT�� *F�YOU� HAVE� PLENTY�OF�
MEMORY�TO� SPARE
� THEN�THEREeS� NO�
PROBLEM�� SIMPLY�UNARCHIVE�EVERYTHING�
TO�THE� 3".� DISK�� *F�YOU� HAVE�A� HARD�
DISK�THEN� AGAIN�YOUeLL� FIND� LIFE�EASIER
� �YOU� CAN� UNARCHIVE�EVERYTHING�TO�
THIS�� *F�NEITHER�OF�THE�ABOVE�APPLY
�
YOUe LL� HAVE�TO�FORMAT�ANOTHER�FLOPPY�
DISK�READY�TO � RECEIVE� THE� PROGRAMS��
#EAR� IN�MIND�THAT�YOU�WONeT �BE� ABLE�
TO� F IT �ALL� O F�THE� PROGRAMS�ONTO�ONE�
FLOPPY
� SO�YOU�WILL� HAVE�TO �HAVE�
SEVERAL� STANDING�BY�

0NCE�YOU� HAVE�FOUND� AN�ARCHIVE�
OF�INTEREST
� THEN�THE� PROCEDURE� FOR�
GETTING�AT�THE� PROGRAMS� IT�HOLDS� IS�
SIMPLE�� 5HE�COMMAND� LHA� IS� USED
�
FOLLOWED� BY�A�SWITCH�WHICH� IS� A�
SHORTHAND�WAY�OF�TELLING� IT�THAT�YOU�
WANT� IT�TO �DE�COMPRESS� INFORMATION��
"FTER�TH IS�COMES�THE� NAME�AND

LOCATION�OF�THE�ARCHIVE�YOU�WANT
�
FOLLOWED�BY�THE�PLACE�WHERE�THE�
ARCHIVER�IS�TO �PUT�THE�DE�COMPRESSED�
FILES�� 4UPPOSING�THA T�YOU�WANTED�TO�
TAKE�A� LOOK�AT�THE� 7IRUS�$HECKER�
PROGRAM
� THEN�THE� LINE� TO�TYPE� INTO�
THE�4HELL�WOULD� BE�AS�FOLLOWS�

JF?�V�?Q>QF?PCU?PC>*�
TMJGG�SRGJGRGCQ��*�
TA�����F?�-W$GQI�

5HE�VC����LHA�SHOULD�BE�
REPLACED� BY�THE�NAME�OF�THE� ARCHIVE�
YOU� ARE� INTERESTED� IN��"LL� O F�THE�
ARCHIVES� HAVE� d �LHA�� AT�THE�END�OF�
THEIR�NAME��0THER�PROGRAMS�ARE�
READY�TO�USE�AS� IS��5HE�FINAL� PART�OF�
THE�COMMAND
�.Y%ISK�
� IS� THE�
LOCATION� THAT�YOU�WANT�THE�UN`
COMPRESSED�FILES�TO �END�UP� IN�� *N�
TH IS�CASE� IT� IS�THE�NAME�OF�A�FLOPPY�
DISK�THAT�YOU� HAVE�ALREADY�
FORMATTED��5HE�NAME�CAN� BE�
ANYTHING�YOU� LIKE
� BUT� IT eS� BEST�TO�
AVOID� INCLUDING�SPACES�

*F�YOU�WERE�DE�ARCHIVING�TO�YOUR�
3".� DISK�THEN�YOU�WOULD� REPLACE�
THE� NAME�OF�THE�DISK�WITH� THE�WORD�
RAM��� 4IMILARLY�HARD�DISK�USERS�
SHOULD� REPLACE� IT�WITH� THE� NAME�OF�A�
PARTITION
� SUCH� AS�DH0��

0NCE�YOU�VE� PERFORMED�THIS�
PROCESS
� YOU�LL� FIND� 	USING�THE�DIR�
COMMAND
�THAT�JU S T�ABOUT�EVERY�
ARCHIVE�CONTAINS
� ASIDE�FROM�THE�
UTILITY� PROGRAM� ITSELF
� A�
DOCUMENTATION�FILE
� USUALLY�CALLED�
README�OR�WITH� A�FILENAME�ENDING� IN�
�DOC��5HIS�CAN�BE� READ�WITH�A�TEXT�
EDITOR�OR�TEXT�DISPLAY�PROGRAM��8ITH�
THE�ABOVE�EXAMPLE
� ASSUMING�YOU�
HAD�DE�ARCHIVED� ONTO�A�DISK�CALLED�
.Y%ISK�
�YOU�WOULD� BE�ABLE�TO � READ�
THE� PROGRAM�S�DOCUMENTATION� BY�
TYPING�THE�FOLLOWING�

KMPC�-W$GQI�TGPSQ>*�
AFCAICP�BMA

*NSTEAD� OF�THE�MORE�COMMAND�
YOU�MAY�PREFER�TO �USE�ED�OR�THE�
NAME�OF�YOUR�FAVOURITE� EDITOR�� &ITHER�
WAY
� YOUeLL� FIND� THAT�YOUeLL� HAVE�TO�DO�
SOME�DISK�SWAPPING�SO� THAT�
"MIGA%04�CAN� FIND�THE�TEXT�PROGRAM�
IN�QUESTION�� *T�S �A�GOOD� IDEA�TO� READ�
THESE�DOCUMENTATION� FILES�� THA T�WAY�
YOU� CAN� BE�SURE�OF�GETTING�THE�MOST�
OUT�OF�THE�PROGRAMS�ON�THE�DISK�

"S� FAR�AS�THE� REST�O F�THE�
PROGRAMS�ON�THE�DISK�GO
� YOUeLL� FIND�
THAT�THEY�ARE� READY�TO�USE�
IMMEDIATELY��"LTERNATIVELY
� FOR�
CONVENIENCE�YOU�MAY�WISH�TO�COPY�
THEM�TO�ANOTHER�WORK�DISK�USING�THE�
"MIGA%04�COPY�COMMAND�

8ELCOME�TO� &96>7/�$@9�OF�OUR�
"MIGA�SHAREWARE�COLLECTION��/OT�
ONLY�DOES�THIS�ONE�CONTAIN�SOME�
AMAZING�SHAREWARE�AND�PUBLIC�
DOMAIN�UTILITIES
� INCLUDING�A�
VALUABLE�HARD�DISK�BACK�UP�PROGRAM
�
BUT�ALSO�A�COMPLETE�ASSEMBLER�
PACKAGE�AND� LISTINGS�FROM�JUST�
ABOUT�EVERY�PROGRAMMING�COLUMN� IN�
THE�MAGAZINE��'OR�INSTRUCTIONS�ON�
HOW�TO� RETRIEVE�THE�PROGRAMS�FROM�
THEIR�SPECIAL�ARCHIVED�FORMAT
� PLEASE�
READ�THE�PANEL�TO�THE� LEFT��/OW�FOR�A�
RUN�DOWN�ON�THOSE�SUPERB�UTILITIES�

�*#02
"LL�8ORKBENCHES�
'ULL�SIZE�� �
���

"LERT�IS� A� HANDY�TOOL� FOR�
PROGRAMMERS�� *T�CONVERTS�(URU�
NUMBERS� 	LONG�AND�DIFFICULT�TO��
UNDERSTAND�ERROR�CODES�GIVEN� BY�THE�
SYSTEM�WHEN� A� PROGRAM� HAS�
CRASHED
� INTO�MEANINGFUL�MESSAGES�
WHICH� SHOULD� HELP�YOU�TRACK�DOWN�
ANY�ERRORS� IN� YOUR� PROGRAM�

5HE� PROGRAM� IS� RUN� FROM�THE�
4HELL� OR�$-*�� *F�IT eS� IN�YOUR�CURRENT�
DIRECTORY�OR�YOUR�C�DIRECTORY
� THEN�YOU�
CAN� USE� IT�BY�TYPING�

A L E R T � 99999999

WHERE� d99999999e� REPRESENTS�THE�
(URU� NUMBER� IN� HEXADECIMAL
�JU S T�AS�
IT� IS�DISPLAYED� IN� THE�FLASHING�
MESSAGE� 	NOTE�THAT�THE�SECTION�OF�
INTEREST� IS�THE� PART�O F�THE�MESSAGE�
TO�THE� LEFT�O F�THE�FULL� STOP
�

!7!*#�2-�+#,3� �
��
"RCHIVE�NAME��C TM LL0 �LHA �
8ORKBENCH���AND�ABOVE�
"RCHIVED�SIZE�� �
����
'ULL�SIZE�� ��
���

$YCLE�5O�.ENU� IS�A� COMMODITY�
PROGRAM�WHICH�WILL� CREATE� POP�UP�
MENUS�THA T�USE�THE� STANDARD�GAD��
TOOLS� CYCLE�GADGETS
� MAKING�MENU

#EFORE�GOING�ANY�FURTHER�
YOU�SHOULD�MAKE�A�COPY�OF�

YOUR�DISK��"LL�FURTHER�WORK�SHOULD�
THEN�BE�DONE�WITH�THIS�COPY��5HEN
�
IF�THE�DISK�SOMEHOW�GETS�DAMAGED
�
YOU�CAN�REFER�BACK�TO�YOUR�ORIGINAL�

5O�MAKE� A� COPY
� FIRS T�MOVE�THE�
WRITE�PROTECT�TAB�ON� YOUR�COVER�DISK�
	THE�SMALL� BLACK�SQUARE�ON�THE�TOP�
RIGHT�OF�THE�DISK
� SO�THAT�THE� HOLE� IT

SELECTIONS�EVEN� EASIER�THAN�THEY�
ALREADY�ARE�

5O�USE�THE� PROGRAM
� SIMPLY�DRAG�
ITS� ICON� 	ONCE� IT� HAS� BEEN�
UNARCHIVED
� OF�COURSE
� INTO�THE�
8#4TARTUP�DRAWER�

)51) �!)3.
"RCHIVE�NAME�� KWIKBACKUP�LHA�
"LL�8ORKBENCHES�
"RCHIVED�SIZE�� ��
����
'ULL�SIZE����
���

,WIKBACKUP�IS�A�VERY�HANDY�PROGRAM�
THAT�THOSE�OF�YOU�FOLLOWING�THE�HARD�
DISK� INSTALLATION� ARTICLE�ON� PAGE� ��
�
OR� INDEED�ANY�OF�YOU�WITH� HARD�DISKS
�
WOULD� BE�WELL� ADVISED� TO� USE�

*T�ENABLES�YOU�TO�MAKE�A�
COMPLETE�BACKUP�OF�ALL� THE�
INFORMATION�ON�YOUR�HARD�DISK�ONTO�A�
GROUP�OF�FLOPPIES�� 0NCE�YOUeVE�GROWN�
USED�TO� A� HARD�DISK
� YOU� SOON� COME�
TO� THINK�OF�IT�AS� BEING� IMMORTAL��5HIS�
IMPRESSION� CONTINUES�UNTIL� THE�DAY� IT�
CRASHES
� AT�WHICH� TIME�YOU� REALISE�
YOU� HAVE� LOST� A�GREAT�DEAL� OF�VALUABLE�
DATA�� �AS�WELL� AS� PROGRAMS�WHICH�
YOU� HAVE�NO� COPIES�OF�

3EGULAR�BACKING�UP�OF�A� HARD�
DRIVE� IS�ESSENTIAL� TO�GUARD� AGAINST�
THIS� EVENTUALITY�� )ARD�DISKS�DONeT �FAIL

� � � � � � � � � � � � �

5HE��731+�#29::/;�#2+;/@+;/�
�966/-=398�&96>7/�$@9�HOLDS�A�
NUMBER�OF�USEFUL�UTILITIES�WHICH�ARE�
DETAILED�IN�THE�MAIN�TEXT�

5HEIR�NAMES�ARE�

h � ALERT
h � C TM LL0 �LHA
h � KWIKBACKUP�LHA
h � *HAL���LHA
h � RQTLS���LHA
h � SNOOPDOSL��LHA
h � VC����LHA

5HESE�CAN� ALL� BE� FOUND� IN� THE�
UTILITIES�DIRECTORY�OF�THE�DISK�

8EeVE�ALSO� INCLUDED� A�COMPLETE�
ASSEMBLY� LANGUAGE�DEVELOPMENT�
PACKAGE
� ALONG�WITH�A�COUPLE�OF�
EXAMPLE� PROGRAMS�TO�GET�YOU� STARTED�

*T� IS� STORED� IN� A�DIRECTORY�CALLED�
ASSEMBLER�AND� DETAILS�O F�HOW�TO�USE�
IT�CAN� BE�FOUND�ON� PAGE� ���

5HE� REST�OF�THE�DISK� IS�TAKEN�UP�
WITH� SOURCE�CODE�FROM�WITHIN� THE�
MAGAZINE�� 5HESE� PROGRAM�FILES�ARE�
AS�FOLLOWS�

� � $HAOS�� � IN� THE�DIRECTORY�CALLED�
CHAOS�ARE�TWO�PROGRAMS
� ONE�CALLED�
CHAOS�AMBAS�AND�ONE�CALLED�
CHAOS�ASCII�� #OTH� ARE�THE�+ULIA� SET�
GENERATOR� LISTED�ON� PAGE����� 5HE�FIRST�
CAN� BE� LOADED� DIRECTLY� INTO�"MIGA�
#"4*$
� THE�SECOND�WILL� BE�OF�USE�AFTER�
SMALL� MODIFICATIONS�WITH�OTHER�
VERSIONS�OF�#"4*$�

h � ".04�� � IN�THE�DIRECTORY�OF�THE�
SAME�NAME� IS� A� PROGRAM�CALLED

� �
".*("�4)011&3�h � *446&����h �."3$)� ����
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0N�THE�COVER�DISK�YOU�LL�FIND�ALL�THE�FILES�
NECESSARY�TO�GET�STARTED�WITH�ASSEMBLER��
5HEYeRE� LOCATED� IN�THE� dASSEMBLERe� DIRECTORY��
5HESE
�ALONG�WITH�THE�PROGRAM� dEDe�SUPPLIED�
WITH�YOUR�"MIGA
�ARE�ALL�YOU�NEED�FOR�A�
DEVELOPMENT�SYSTEM�

:OU�MAY�WANT�TO�COPY�THEM�ALL�ON�TO�A�
SPECIAL�FLOPPY�DISK�DESIGNATED�AS�YOUR�
ASSEMBLER�WORK�DISK
� BUT�YOU�CAN� IN�FACT�COPY
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	5HIS�ACTUALLY�FUNCTIONS�AS�TWO�SEPARATE�STACK�POINTER�
REGISTERS�FOR�THE� dUSERe� AND� dSUPERVISORe�MODES�
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"�SCHEMATIC�MODEL�OF�THE� REGISTERS�IN�THE�������MICROPROCESSOR

� HIS�MONTH� I eVE�GOT�THE�
CHANCE�TO�ANSWER�IN�DETAIL�
MANY�OF�THE�QUESTIONS�WE�
GET�ABOUT�CODING�IN�

ASSEMBLY� LANGUAGE�ON�THE�������
	OR� d��,e
� AS�WE�LIKE�TO�CALL� IT �FOR�
SHORT
�� #UT�FIRST
� LE TeS�GET�ONE�THING�
STRAIGHT�� �THERE�IS�NO�WAY�IN�THE�
WORLD�THAT� *�CAN�PROVIDE�ANYTHING�
LIKE�THE�FULL�DETAILS�OF�THE�������
CHIP�AND�THE�"MIGAeS�OPERATING�
SYSTEM��5O�DO�SO�WOULD�TAKE�EVERY�
PAGE� IN�EVERY�ISSUE�FOR�THE�NEXT�
TWELVE�MONTHS��$OMPROMISES�HAVE�
THEREFORE�HAD�TO�BE�MADE�ON�SOME�
TOPICS
�ALTHOUGH�THIS�TUTORIAL�SHOULD�
NEVERTHELESS�PROVIDE�ENOUGH�BASIC�
EXPLANATIONS�TO�GET�YOU�STARTED��
1ERHAPS�BEST�OF�ALL� IS�THE�FACT�THAT�
SINCE�YOUeLL�FIND�AIL� THE�EXAMPLE�
CODE
� PLUS�$HARLIE�(IBBeS����� �
ASSEMBLER�AND�THE�4OFTWARE�
%ISTILLERYeS�� 2041 �LINKER�ON�DISK
�
EVERYONE�WILL�HAVE�EVERYTHING�THEY�
NEED�TO�ASSEMBLE�AND� RAN�THE�
EXAMPLES�FOR�THEMSELVES�

*� SUPPOSE�THE� FIRS T�STOP� IN�THIS�
WHIRLWIND�TOUR�SHOULD� BE�TO�EXPLAIN�
WHAT�AN� dASSEMBLY� LANGUAGEe� ACTUALLY�
IS
� SO� HERE�GOES�� COMPUTERS� LIKE�THE�
"MIGA� ARE� BUILT�AROUND� AN� INTEGRATED�
CIRCUIT� KNOWN� AS� A�MICROPROCESSOR�
CHIP��5HESE�DEVICES�HAVE�THEIR�OWN�
d INSTRUCTION� SE Te� � �A�COLLECTION� OF�
LOGIC�AND� ARITHMETIC� INSTRUCTIONS
�
WHICH� CAUSE�THE� CHIP�TO� PERFORM�
VARIOUS� TASKS�� "T�THE�END�OF�THE�DAY�
IT� IS� SETS�OF�THESE� INSTRUCTIONS
�
STORED� IN�MEMORY
� WHICH�CONSTITUTE�
THE� dPROGRAMS�� EXECUTED� BY�THE�
COMPUTER�SYSTEM�

,3+ #01�"' �&�%�*
5HE� LANGUAGE�THAT�THE�
MICROPROCESSOR�UNDERSTANDS� IS�
BASED�ON� BINARY�NUMBERS��(IVEN�
SUITABLE� HARDWARE� 	A� PROCESSOR�CHIP
�
SOME�MEMORY
� SOME� INPUT�OUTPUT�
FACILITIES
� AND� ALL�THE�ASSOCIATED�
ELECTRONIC� SUPPORT

� ONE�WAY�OF�
PROGRAMMING�SUCH� A�SYSTEM�WOULD�
BE�TO�ENTER�SUITABLE� BINARY�NUMBERS�
DIRECTLY� INTO� SYSTEM� MEMORY�AND�
THEN�GET�THE�MICROPROCESSOR�TO�
EXECUTE�THE� INSTRUCTIONS��5HIS�
�MACHINE�CODEe� PROGRAMMING�
APPROACH�WAS� USED�TO�CREATE�AND� RUN�
PROGRAMS� IN� THE�EARLY�DAYS�OF�
COMPUTING�� )OWEVER
� IT�WAS�A�FAR�
FROM� IDEAL�WAY�OF�PROGRAMMING

��LEARNING�AN�
ASSEMBLY�LANGUAGE�
IS�NOT�IN�ITSELF�A�
DIFFICULT�TASK�

dASSEMBLEDe� THE� RUNNABLE� PROGRAM�
FROM�THE�MNEMONIC� INSTRUCTIONS
� SO�
THEY�WERE�CALLED� dASSEMBLERSe ��"ND�
THAT� IS� HOW�ASSEMBLY� LANGUAGE�
PROGRAMMING�WAS�BORN�

0VER�THE�YEARS�MICROPROCESSORS�
AND�DEVELOPMENT�SOFTWARE� HAVE�
BECOME�MORE�SOPHISTICATED
� BUT�
THESE�ASSEMBLY� LANGUAGES� 	EACH�
MICROPROCESSOR�HAS� ITS� OWN
� ARE�
ALWAYS� CLOSE�TO �THE�ACTUAL�MACHINE�
AND� ITS� UNDERLYING�HARDWARE�� *T� IS� FOR�
TH IS� REASON�THAT�YOU�MAY�HEAR�THEM�
REFERRED� TO� AS� d LOW�LEVELe� LANGUAGES��
4INCE�THE�"MIGA�USES� THE�.OTOROLA�
������CHIP
� I T eS� ������ ASSEMBLY�
LANGUAGE�YOU�LL� NEED�TO� LEARN� IN� ORDER�
TO�PROGRAM�THE�"MIGA�AT�THE�
MICROPROCESSOR� LEVEL�

/OW
� LEARNING�AN� ASSEMBLY�
LANGUAGE� IS� NOT� IN� ITSE LF�A�DIFFICULT

O A I >
BECAUSE�THE� NUMBERS� REPRESENTING�
PARTICULAR�PROCESSOR� INSTRUCTIONS�
D IDN �T�HAVE�ANY�OBVIOUS� CONNECTION�
WITH� THE� INSTRUCTION� BEING�PERFORMED�

5HE�SOLUTION�WAS�TO�GIVE�THE�
INSTRUCTIONS�MEANINGFUL� NAMES� 	WELL
�
AS�MEANINGFUL� AS� POSSIBLE
�� �NAMES�
LIKE�"%%
� .07&
� 46#� AND�SO�ON��
4INCE�THESE� INSTRUCTION� NAMES�
HELPED� PROGRAMMERS� TO� REMEMBER�
THE� PURPOSE�OF�THE�UNDERLYING�
PROCESSOR� INSTRUCTIONS
� THEY�WERE�
CALLED�MNEMONICS��5HE� NEXT�STEP�
WAS�TO� AUTOMATE� THE� PROCESS�OF�
CONVERTING�MNEMONICS�BACK�TO� THE�
NUMBERS�WHICH� REPRESENTED� THE�
ACTUAL� PROCESSOR� INSTRUCTIONS��
5RANSLATION� PROGRAMS�EFFECTIVELY

".*("�4)011&3�h � *446&���� h �."3$)� ����
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SYSTEM� BYTE�AND� THE�
USER�BYTE��5HE� SYSTEM�

BYTE� IS�ONLY�ACCESSIBLE� IN�
SUPERVISOR�MODE�AND�CONTAINS� A�

NUMBER�OF�SYSTEM� RELATED�
dB ITFIE LDSe� 	SUCH� AS� INTERRUPT�MASKS
�
WHICH�WE�WILL� NOT�BE�CONCERNED�WITH�
HERE��5HE� USER�BYTE
� ON� THE�OTHER�
HAND
� IS�VITALLY�
IMPORTANT�BECAUSE�
IT�CONTAINS�THE�FLAG�
BITS�WHOSE�VALUES�
ARE� SET�AND�
CLEARED� ACCORDING�
TO �THE� RESULTS�OF�
PARTICULAR�
INSTRUCTIONS�

'IVE� FLAGS�ARE�
AVAILABLE
� PROVIDING�
SINGLE�BIT�TRUE�OR��
FALSE�DETECTION�OF�THE� PROCESSOR�
CONDITIONS� KNOWN� AS�CARRY�	$

�
OVERFLOW�	7

� ZERO� 	;

� NEGATIVE� 	/

�
AND�EXTEND� 	9
��5HE� CARRY�BIT�HOLDS�
THE�CARRY�RESULT�FROM�THE�MOST�
SIGNIFICANT�BIT�PRODUCED�BY�BIT�SHIFTING�
OR�ARITHMETIC� OPERATIONS
� ALTHOUGH�
LIKE�MANY�PROCESSORS�THE������

INVERTS� THE� CARRY�BIT�AFTER�SUBTRACTION��
5HE�ZERO� FLAG� IS�SET�HIGH� 	THAT� IS
� SET�
TO �� 
�WHEN� AN�OPERATION� PRODUCES�A�
ZERO� RESULT�� � IF
� FOR�EXAMPLE
� THE�
RESULT�O F�SUBTRACTING�ONE� NUMBER�
FROM�ANOTHER�PRODUCED� A�ZERO
� THEN�
THE������ �S �ZERO�FLAG�WOULD�BE�SET�
TO� ���5HE� NEGATIVE�BIT� 	SOMETIMES�
CALLED� THE�SIGN� BIT
� ALWAYS�TAKES�THE�
VALUE�OF�THE�MOST�SIGNIFICANT�BIT�OF�
THE� RESULT�� "ND�FINALLY
� THE������ eS�
OVERFLOW�AND�EXTEND� FLAGS�ARE� USED�
PRIMARILY�FOR�ARITHMETIC�APPLICATIONS�

/OW
� FOR�THE�������PROCESSOR�TO�
DO�ANYTHING�USEFUL� IT�NEEDS�TO� COLLECT�
DATA�FROM�SOMEWHERE
�MANIPULATE� IT
�
AND�MAKE�THE� RESULTS� AVAILABLE�TO �THE�
OUTSIDE�WORLD�� 'ROM� THE� PROCESSOReS�
VIEWPOINT
� TH IS� �OUTSIDE�WORLDe�
INCLUDES�THE�3".� AND� 30.�MEMORY�
CHIPS�WHICH� FORM� PART�O F�THE�
COMPUTER�SYSTEM�� .OST�PROCESSOR�
INSTRUCTIONS�WORK�ON� A�PIECE�OF�DATA�
	CALLED� THE� dOPERANDe

� SO�OBVIOUSLY�
TH IS�DATA�NOT�ONLY�HAS�TO�BE� STORED�
SOMEWHERE�BUT�THE� PROCESSOR�ALSO�
NEEDS�TO� KNOW�WHERE� IT� IS� STORED�AND�
HOW�TO�ACCESS� IT�� .ANY� INSTRUCTIONS�
WILL� USE�SOME� REAL� OR� IMPLIED� SOURCE�
ADDRESS
� DO� SOMETHING
� AND�THEN�
TRANSFER�THE� RESULT�TO � ITS� DESTINATION�
ADDRESS�� *T� IS� A�SET�O F�INBUILT�
dADDRESSING�MODES��WHICH�ENABLE

THESE�SOURCE� AND�DESTINATION�
ADDRESSES�TO �BE�SPECIFIED�

8ITH� THE�������THERE�ARE�ELEVEN�
BASIC�ADDRESSING�SCHEMES�AND�FOR�
THE�SAKE�OF�COMPLETENESS� HERE�ARE�
THEIR�NAMES�� INHERENT
� REGISTER
�
IMMEDIATE
� ABSOLUTE
� ADDRESS�
REGISTER� INDIRECT
� ADDRESS� REGISTER�
INDIRECT�WITH�DISPLACEMENT
� ADDRESS�

REGISTER� INDIRECT�
WITH� POSTINCREMENT
�
ADDRESS� REGISTER�
INDIRECT�WITH�
PREDECREMENT
�
ADDRESS� REGISTER�
INDIRECT�WITH� INDEX�
AND�DISPLACEMENT
�
PROGRAM�COUNTER�
RELATIVE�WITH�
DISPLACEMENT
� AND�
PROGRAM�COUNTER�

RELATIVE�WITH� INDEX�AND�DISPLACEMENT�
*NHERENT�ADDRESSING�MEANS�THAT�

THE� INSTRUCTION� ITSE LF�IMPLIES�THE�
LOCATION�OF�THE�OPERAND�� 3EGISTER�
ADDRESSING� IMPLIES�THAT�THE�OPERAND�
RESIDES� IN� ONE�OF�THE������ �S �
INTERNAL� REGISTERS�� "BSOLUTE�
ADDRESSING�MEANS�THAT�THE�ADDRESS

OF�THE�OPERAND� IS� LOCATED�JU S T�AFTER�
THE� INSTRUCTION� IN� MEMORY
�WHEREAS�
IMMEDIATE� ADDRESSING� IMPLIES� THAT�
THE�OPERAND� ITSE LF�IS� LOCATED�JUS T�
AFTER�THE� INSTRUCTION� IN�MEMORY�

*NDIRECT�ADDRESSING� IS� A�VERY�
POWERFUL� CONCEPT�� �ON�THE�������A�
VARIANT�CALLED� REGISTER� INDIRECT�
ADDRESSING� IS� USED�� *N� SHORT
�
SOMETHING�CALLED� AN� dADDRESS�
REGISTERe� IS�USED�TO�SPECIFY�THE�
ADDRESS�OF�THFE�OPERAND�� *N� ADDITION�
TO� THESE�STRAIGHTFORWARD� ADDRESSING�
MODES
� IT� IS� POSSIBLE�TO� SPECIFY�
DISPLACEMENTS�AND�TO�AUTO�INCREMENT�
OR�AUTO�DECREMENT�AN�ADDRESS�BY�
�
�
� OR�� �BYTES�

',1203!2'-,�!*�11#1
5HE������� INSTRUCTION�SET� IS� LARGE�
AND�ALMOST� ALL� SENSIBLE�ADDRESSING�
MODES�CAN� BE� USED�WITH� ANY�
INSTRUCTION��"GAIN�THERE�S� NO�WAY�WE�
CAN�TA LK �ABOUT
� OR�EVEN�JU S T� LIST
� EACH�
INSTRUCTION�� �SO�HERE� IS� A�VERY�BRIEF�
OUTLINE�OF�THE�TYPE�OF�THINGS�THE�
������CAN�DO�

h �%ATA�MOVEMENT
5HE�������HAS�A� LARGE� NUMBER�OF�
INSTRUCTIONS� FOR�THE� TRANSFER�OF�DATA�
TO �AND�FROM�MEMORY�AND�OR�THE�
������MICROPROCESSOReS� INTERNAL

REGISTERS�� 'OR�EXAMPLE��

KMTC�@�BJ
� B�

TRANSFERS� THE� LOWER��� BITS�O F�DATA�
FROM� REGISTER�D L � TO� REGISTER�D��� 5HIS�
IS�AN�EXAMPLE�OF�REGISTER�ADDRESSING�

0N�THE�OTHER�HAND�

KMTC�J���
� B�

PLACES�A�ZERO�VALUE� IN� REGISTER�
D���5HE� HASH���SIGN� INDICATES� AN�
OPERAND� SOURCE�ADDRESSING�MODE�
KNOWN� AS� d IMMEDIATEe� ADDRESSING� �
IN� TERMS�OF�THE�FINAL� ������
INSTRUCTION�THIS�MEANS�THAT�THE�
OPERAND� 	IN� TH IS�CASE�A����BIT�ZERO�
VALUE
� IS� STORED� IMMEDIATELY�AFTER�THE�
dMOVE�Le� INSTRUCTION� CODE�

%ATA�CAN� ALSO�BE�MOVED�TO�
MEMORY� LOCATIONS��5O�MOVE�THE� FULL�
���BIT�CONTENTS�OF�REGISTER�D0�TO�A�
MEMORY� LOCATION�WHICH� HAS� BEEN�
GIVEN�THE� SYMBOLIC�NAME�
d@%04#ASEe 
� YOU�WOULD� USE�

KMTC�J�B/
� >$/3"?QC

'ASTER�MOVE� INSTRUCTIONS�� �
dMOVEQe� 	dMOVE�QUICK�
� � �ARE� ALLOWED�
FOR�CERTAIN� TYPES�OF�DATA
� AND� A�
NUMBER�OF�SPECIALIST� INSTRUCTIONS�ARE�
ALSO�AVAILABLE��5HE� d LEAe� INSTRUCTION
�
FOR�INSTANCE
� CAN� BE�USED�TO� LOAD� AN�
ADDRESS� REGISTER�WITH� A� PARTICULAR�
OPERAND�ADDRESS�� 'OR� INSTANCE�

JC?�BMQ>L?KC
?J

MIGHT�BE�USED� TO� LOAD�THE� START�
ADDRESS�OF�A� STRING��5HE� STRING�WOULD�
HAVE�BEEN�DEFINED� USING�A� dDC�Be�
	DEFINE� CONSTANT�BYTES
� ASSEMBLER�
DIRECTIVE�� � LIKE�THIS�

BMQ>L?KC�BA�@� �BMQ�	G@P?PW���

5HE�STRING� dDOS�LIBRARY�
� PLUS�A�
TERMINAL� NULL� 	�
� CHARACTER
�WOULD�
HAVE�BEEN� PLACED�
INTO�PART�O F�THE�
PROGRAM� SPACE
�
AND�THE� d LEAe�
INSTRUCTION�WOULD�
LOAD�THE�START�
ADDRESS� 	THE�
ADDRESS�OF�THE�FIRST�
BYTE
� OF�THAT�STRING�
INTO� REGISTER�A L�

:ET�ANOTHER�
SPECIALISED�
INSTRUCTION
� dMOVEMe 
� ENABLES� THE�
CONTENTS�OF�MULTIPLE� REGISTERS� TO�BE�
MOVED�TO� 	OR�FROM
�MEMORY�WITH� A�
SINGLE� INSTRUCTION�

h �"RITHMETIC�AND� LOGIC� INSTRUCTIONS
5HE�������SUPPORTS�A�STANDARD� SET�
OF� LOGIC�AND� ARITHMETIC�OPERATIONS�
WHICH� ALLOWS� IT�TO� PERFORM� ADDITION
�
SUBTRACTION
�MULTIPLICATION� AND�
ADDITION��"S�WELL� AS�THIS
� IT�ALSO�
SUPPORTS� ALL� O F�THE�COMMON� LOGIC�
OPERATIONS� 	"/%
�03
�903�AND� SO

ON
�� "S�AN�EXAMPLE
� THE� INSTRUCTION��

?BB�J�B/
� BJ

ADDS�THE�FULL� 	���BIT
�CONTENTS�OF�
DATA� REGISTER�D0�TO�THE�CONTENTS�OF�
REGISTER�D L �

h �'LOW�CONTROL�FACILITIES
8ITHOUT�FLOW�CONTROL� INSTRUCTIONS
� A�
PROCESSOR�WOULD� ONLY�BE� ABLE�TO�
EXECUTE� PROGRAM� INSTRUCTIONS�
SEQUENTIALLY��5HE� ABILITY�TO� SELECT�AND�
EXECUTE�DIFFERENT�PARTS�OF�A�PROGRAM�
UNDER�DIFFERENT�CONDITIONS� IS�
OBVIOUSLY� IMPORTANT
� SO�THE������
�
LIKE�ALL� OTHER�PROCESSORS
� PROVIDES�A�
VARIETY�OF�FLOW�CONTROL� MECHANISMS�

5HE������� PROVIDES�BOTH�
CONDITIONAL� AND� UNCONDITIONAL�
BRANCH�JUMP�TYPE� INSTRUCTIONS�FOR�
TRANSFERRING�CONTROL� FROM�ONE� PART�OF�
A� PROGRAM� TO�ANOTHER�� 0NE�SUCH�
INSTRUCTION� IS� CALLED� dBEQe� 	#RANCH�ON�
&2UAL� TO�ZERO
� AND�THIS� IS� A�FLOW�
CONTROL� BRANCH�WHICH� IS�ONLY�TAKEN� IF�
THE������ eS�ZERO� FLAG� IS� SET��5O� USE�
THIS� INSTRUCTION�TO�CONDITIONALLY�
BRANCH�TO� A� SYMBOLIC�ADDRESS� CALLED�
&9*5
� ONE�WOULD�WRITE�

@CO�%8)4

6NCONDITIONAL� BRANCH�JUMP�
INSTRUCTIONS�ARE�ALSO�AVAILABLE
� AS�
ARE�SUBROUTINE�BASED� BRANCH� AND�
JUMP� INSTRUCTIONS��5HESE�
AUTOMATICALLY�STORE�A� dRETURNe�
ADDRESS�ON�THE� STACK�MENTIONED�
EARLIER��"FTER�A�SUBROUTINE� CALL� HAS�
BEEN�EXECUTED�TH IS� RETURN� ADDRESS� IS�
USED�TO�TRANSFER�CONTROL� BACK�TO�THE�
MAIN� PART�O F�THE�PROGRAM�

h �0THER�INSTRUCTIONS
*NSTRUCTIONS�ARE� PROVIDED�WHICH� ALLOW�
THE�������TO�TEST
� SET
� AND� CLEAR�
INDIVIDUAL� BITS� AND�TO� ROTATE�AND� SHIFT�
OPERANDS��5HERE�ARE� POWERFUL�
ADDRESS�CALCULATION� INSTRUCTIONS
�

AUTOMATED� LOOP�
INSTRUCTIONS
� AND�
EVEN� INSTRUCTIONS�
WHICH� ALLOW�DATA�
AREAS�TO�BE�
ALLOCATED�WITHIN�
STACK�SPACE� AS�
SUBROUTINE�CALLS�ARE�
MADE��"�VARIETY�OF�
INSTRUCTIONS�ARE�
ALSO�AVAILABLE�FOR�
COMPARING�

PARTICULAR�OPERAND�VALUES� 	THESE� SET�
THE� APPROPRIATE�STATUS� REGISTER�FLAGS
�

.322',%�'2�2-%#2&#0
"SSEMBLERS� CAN�DO�FAR�MORE�THAN�
TRANSLATE�MACHINE�CODE� INSTRUCTIONS��
"�WHOLE� RANGE�OF�ASSEMBLER�
DIRECTIVES� 	OR� dPSEUDO�OPSe
� CAN�BE�
USED� TO�DEFINE� SYMBOLS
� DESIGNATE�
AREAS�OF�MEMORY�FOR�DATA�STORAGE
�
PLACE�FIXED�VALUES� IN�MEMORY�AND� SO�
ON�� %IRECTIVES�ALSO�EXIST�FOR�MORE�
MUNDANE�OPERATIONS� SUCH� AS
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0N� OCCASION� THINGS�
MAY�NOT�GO�WELL� � �YOU�

MAY�FIND� THAT�AS�THE�
ASSEMBLER�ATTEMPTS�TO�

TRANSLATE�YOUR�SOURCE�FILE� IT�
REPORTS� ANY�NUMBER�OF�ERRORS��

8HATEVER�THE�CAUSE� 	SYNTAX�ERRORS
�
ILLEGAL� INSTRUCTIONS
� OR�WHATEVER

�
THESE�FAULTS�WILL� HAVE�TO�BE�
CORRECTED��5HIS�MAY�MEAN�THAT
� IN�
THE�EARLY�DAYS
� YOUe LL� PASS� THROUGH�
THE�EDIT�ASSEMBLE�CYCLE�QUITE�A�FEW�
TIMES� BEFORE�YOU�SUCCEED� IN� CREATING�
A� PROGRAM�THAT� ASSEMBLES�
SUCCESSFULLY�� &VEN� ONCE�YOU�RE� PAST

HAVE�TO� INCORPORATE� SOME�EQUIVALENT�
MACRO�DEFINITIONS� IN�OUR�OWN�
d INCLUDEe� FILES�� 4IMILARLY
�WEe LL� HAVE�TO�
AVOID� ANY��DEPENDENCE�ON� THE� USE�OF�
THE� dAMIGA�LIBe� LIBRARY�BECAUSE
� AGAIN�
FOR�COPYRIGHT� REASONS
�WE�ARE� NOT�
ABLE� TO� SUPPLY�THE� LIBRARY�ON� DISK�

*N� ADDITION� TO �TH IS�THERE� ARE�OF�
COURSE� A�FEW�SELF�WRITTEN� MACROS� THAT�
CAN� BE� USED�TO�MAKE�THE�EXAMPLE�
CODE�EASIER�TO� UNDERSTAND��5HE�
BOTTOM� LINE� IS� THAT�BEFORE�GETTING�TO�
SOME� REAL� EXAMPLES�WE� NEED�TO� TAKE�
A�MORE�DETAILED� LOOK� INTO�THE�WORLD� OF�
������MACRO� PROGRAMMING�

�������� �� , � �������� �
-ISTING����5HE�$"--4:4�MACRO�IS� *TSELF�EXPANDED�TO�GIVE�THE�FOLLOWING�

KMTCK�� BJ�B�
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KMTCK�� 	QN
�
BJ�B� PCQRMPC�PCEGQRCPQ�BJ�B�

THAT�STAGE�OF�THE�PROCEEDINGS
� YOU�
MAY�THEN�FIND� THAT�THE� LINKER�REPORTS�
ADDITIONAL� ERRORS�	MIS�SPELLING� LIBRARY�
ROUTINE� NAMES�OR�NOT�SPECIFYING�THE�
CORRECT� LOCATION�OF�LIBRARY�FILES�ARE�
COMMONLY�SEEN� LINKER�ERRORS
�� 5HESE�
ERRORS�MUST�ALSO�BE�FOUND�AND�
ELIMINATED� BEFORE�A� RUNNABLE�VERSION�
OF�THE� PROGRAM�CAN� BE� CREATED�

207�'2�$-0�7-301#*$
5HE�BEST�WAY�TO�GET�TO�GRIPS�WITH� ALL�
THIS�MUMBO�JUMBO� IS�TO � SET�UP�YOUR

�GLC8�<A
�4FF8@5?8
�
?<A>�4A7�EHA�FB@8�
8K4@C?8F�G;4G�;4I8�
I<F<5?8�BHGCHG�

DISK�CONTAINING�"��,�AND� #LINK
� THEN�
TYPE� IN
� ASSEMBLE
� LINK
� AND� RUN�
SOME�EXAMPLES�THAT�HAVE�VISIBLE�
OUTPUT��5HE�"��,�AND�#LINK�USAGE�
OPTIONS� THEMSELVES�ARE�WELL�
EXPLAINED� IN� THE�ASSOCIATED�
DOCUMENT�FILES� 	THESE�ARE�ALSO�ON�
THE�DISK
� BUT
� FOR�THE� PURPOSES�OF�MY�
EXAMPLES
� ONLY�SIMPLE� COMMAND�
LINES�ARE�GOING�TO� BE� USED�

5HERE� IS
� HOWEVER
� A� SMALL�
PROBLEM�� �WE�NEED� SOME�EXAMPLE�
CODE�THAT� IS� CONVENTIONAL� AS� FAR�AS�
"MIGA������� PROGRAMMING�STYLE� IS�
CONCERNED
� BUT�WHICH� IS� NOT�
DEPENDENT�ON� HAVING�ACCESS�TO �THE�
"MIGA� INCLUDE�FILES� 	WHICH
� FOR�
COPYRIGHT� REASONS
�WE�CANeT �SUPPLY
��
5HESE�FILES� PROVIDE�A� LOT�O F�������
MACRO�SUPPORT
� SO� TO�ENSURE�THA T�OUR�
CODE� KEEPS� ITS� d"MIGA�FLAVOURe�WEe LL

+�!0-�+�%'!
.OTOROLA�STYLE�MACRO�DEFINITIONS�START�
WITH� A� LABEL� FOLLOWED� BY�THE� d."$30e�
KEYWORD� AND�END�WITH� THE� d&/%.e�
KEYWORD� 	THE� LOWER�CASE� dMACROe� AND�
dENDMe� ARE� ALSO�ACCEPTED
��5HE�BASIC�
MACRO� FORMAT�THEREFORE� LOOKS�
SOMETHING� LIKE�THIS�

KW>K?A�PM>L?KC� -!#2/

�K?GL�@MBW�MD�K?APM�AMBC�

%.$-

.ACRO� PARAMETERS� ARE� SPECIFIED�
USING�THE�BACKSLASH� 	d: 
�CHARACTER�
FOLLOWED� BY�AN� ANY�ALPHANUMERIC

-@C<36?49�)4C66?

1ROGRAMS�WHICH�USE�STANDARD� *�0�
FACILITIES�CAN�HELP�YOU�AVOID�THE�
INITIAL�COMPLEXITIES�OF�"MIGA�
FEATURES�SUCH�AS� *NTUITION
CHARACTER��"S� AN�EXAMPLE
� THE�
FOLLOWING�MACRO�CODE�

,).+,)"�-!#2/�
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WOULD
� IF�USED� IN� CONJUNCTION�WITH�
THE�FOLLOWING� LINE�OF�A� PROGRAM�

,).+,)"�>,6/$GQNJ?W"CCN
� *�
>)LRSGRGML"?QC

GENERATE�THIS� SEQUENCE�OF�
INSTRUCTIONS�
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5HERE� IS� INCIDENTALLY�A� RESERVED�
ASSEMBLER�SYMBOL
� /"3(
�WHICH
TAKES�AS� ITS�VALUE� ��������������������?���������
THE�COUNT�OF�THE�
NUMBER�OF�
PARAMETERS�
PASSED��8HEN�
USED� IN� CONJUNCTION�
WITH� THE�ASSEMBLER�
DIRECTIVES� *'(5�	IF�
GREATER�THAN
� AND�
'"*-� IT�BECOMES
POSSIBLE�TO �ADD� ������������
PARAMETER�COUNT�
ERROR�CHECKING�TO�A�MACRO�� 'OR�
INSTANCE
� THE�ABOVE�EXAMPLE�COULD�
ALTERNATIVELY�BE�WRITTEN� AS�
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5HIS� PARTICULAR�MACRO� IS� ACTUALLY�
ALREADY�PRESENT� IN�THE� SYSTEM�S�
dEXEC�LIBRARIES�Ie� INCLUDE�FILE� AND� IS�
USED�TO�GENERATE� LIBRARY�ACCESS�
CODE�� -*/,-*#� IS�THE�OFFICIALLY�OFFERED�
MACRO
� BUT�MANY�PROGRAMMERS
� FOR�
REASONS�OF� IMPROVED� READABILITY
�
PREFER�TO�EXTEND�THIS� SO�THAT�THE�
@-7�� PREFIX� IS� ADDED� AUTOMATICALLY��
8E�CAN�WRITE� A�MACRO�TO�DO�TH IS�JOB�
VERY�EASILY�

#!,,393�-!#2/�
,).+,)"�>,6/<J
<��
%.$-

*F�YOU� INCLUDE�TH IS�MACRO� IN�YOUR�
CODE
� YOU�LL� THEN� BE� ABLE� TO�CREATE�
THE�APPROPRIATE� LIBRARY�OPENING�CODE�
USING�TH IS� SIMPLIFIED� SCHEME�

#!,,393�/NCL,G@P?PW
3WQ"?QC

4O
�MACROS� RESEMBLE�
SUBROUTINES� IN�THE� SENSE�THAT�THEY�
PROVIDE�A�SHORTHAND� REFERENCE�TO�A�
FREQUENTLY�USED�SET�OF�INSTRUCTIONS��
)OWEVER
� IT�SHOULD� BE�OBVIOUS�FROM�
THE�ABOVE�DISCUSSION� THAT�MACROS

ARE� NOT�SUBROUTINES�THEMSELVES��5HE�
DIFFERENCE� BETWEEN�THEM� IS� AS�
FOLLOWS��5HE�CODE�FOR�A� SUBROUTINE�
WILL� OCCUR�ONLY�ONCE�WITHIN� A� PROGRAM
�
AND� PROGRAM�EXECUTION� BRANCHES�TO�
THE�SUBROUTINE�� 0N�THE�OTHER�HAND
�
EACH�TIME� A�MACRO� IS�USED�THE�
ASSEMBLER�WILL� INSERT�A�COPY�OF�THE�
APPROPRIATE� INSTRUCTIONS� 	WITH� ANY�
PARAMETER�SPECIFIED�ALTERATIONS
�

-32.322',%�2#62
8RITING�TEXT�MESSAGES� BACK�TO� THE�
$-*�4HELL� IS�OBVIOUSLY�A�USEFUL� THING�
FOR�A� PROGRAM�TO�BE�ABLE� TO�DO�AND�
LUCKILY� IT eS�NOT�TOO�DIFFICULT�EITHER�
'IRST
� YOU� NEED�TO� IDENTIFY�THE�
STANDARD� OUTPUT�HANDLE� 	A�VALUE�USED�
TO� REPRESENT�THE�$-*�4HELL� OUTPUT

STREAM
��5HERE� IS� A
������������� � %04�FUNCTION�CALLED

d0UTPUT	
�� THAT�CAN�
RETRIEVE�THIS� DATA�
FOR�US�� �ONCE�THE�
HANDLE� IS� AVAILABLE
�
ANOTHER�GENERAL�
%04�FUNCTION
�
CALLED� d8RITE0e
� CAN�
BE� USED�TO� SEND�

@ @ @ @ @ @ @ � DATA�TO�THE
SPECIFIED� STREAM��

5HE�FULL� SPECIFICATION� FOR�8RITE	
� LOOKS�
LIKE� THIS�

'UNCTION�/AME��8RITE2

%ESCRIPTION��8RITES�DATA�TO� A�FILE

$ALL� 'ORMAT�� LENGTH@WRITTEN� ��
8RITE	FILE
� BUFFER@P
� DA TA JENG TH 


3EGISTERS�� %0
� % L
 � %�
� %�

"RGUMENTS�
FILE
BUFFER@P

DA TA JENG TH

FILE� HANDLE�
POINTER�TO�BUFFER�
HOLDING�THE�DATA�
LENGTH�OF�THE�DATA

3ETURN�7ALUE�� LENGTH@WRITTEN
� THE�
NUMBER�OF�BYTES� ACTUALLY�WRITTEN

/OTES��"� LENGTH@WRITTEN�VALUE�OF��� �
WILL� INDICATE� AN�ERROR�

:OUe LL� SEE�FROM�THE�ABOVE�
DESCRIPTION� OF�8RITE	
�THAT�THE�
FUNCTION� NEEDS�TO� KNOW�HOW�MUCH�
DATA� IS� BEING�WRITTEN��5HIS�MEANS�
THAT�TO �USE�8RITE	
� TO� SEND�TEXT�
MESSAGES�TO� THE�$-*�4HELL�WINDOW�
YOU�LL� NEED�TO� KNOW�HOW� LONG�EACH�
TEXT�STRING� IS�� 4TATIC�PROGRAM�TEXT� IS�
USUALLY�SET�UP�USING�DEFINE�BYTE�
	�DC�B e
� ASSEMBLER�DIRECTIVES� ALONG�
THE� LINES�OF�THE�FOLLOWING�

KCQQ?EC�BA�@� �!KGE?�3FMNNCP�*�
PSJCQ�/+��

0NE�WAY�TO�WORK�OUT�THE�NUMBER�
OF�CHARACTERS� IS�TO �ACTUALLY�COUNT�
THEM�� � IN� THE�ABOVE�EXAMPLE� THIS� IS�
EASY�ENOUGH�TO�DO��8ITH� LARGER�
PIECES�OF�TEXT�THIS� APPROACH� CAN

�$ ���)�&''�(�N � ))+�����N �$�(��� ����
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@ANTS�EHUD�RDBNMCR�� )�V@MS� HS�SN� KN@C�
KHJD�7NQJADMBG
� ATS�@ESDQ� KNNJHMF�@S�
SGD�RS@QSTO�RDPTDMBD� 	@ANTS�SVN�
O@FDR�NE�HS

� )�V@R� KDES�VNMCDQHMF�
VGDSGDQ� HS� HR�@KK� MDBDRR@QX�
#NTKCMeS � )�RGNQSDM� HS�SN�ITRS�SGD�
LNRS� HLONQS@MS�SGHMFR�

2� ,NMFVNQSG�
0NTKSNM�)D�&XKCD�

,@MBR

#NLLNCNQD�NMKX� QDBNLLDMC� �����
HMBG� G@QC� CQHUDR�ENQ�FNNC� QD@RNMR��
&HQRSKX
� NMKX�����HMBG� G@QC� CQHUDR� B@M�
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&DUCATIONAL
� -OCAL�"UTHORITY�AND� GOVERNMENT� ORDERS�
WE LCOME�� &UROPEAN� ORDERS� PLEASE� CALL� OR� W RITE � FO R� A�

QUOTATION�� "LL� GOODS� SUBJECT� TO� AVAILABILITY
� ORICES� SUBJECT�
TO � CHANGE�W ITHOUT� NOTICE�� &�0&�

.NE?AO� EJ?HQ@A�4�2�=J@�@AHERANU�>U�LKOP

!KQNEAN�@AHERANU�=R=EH=>HA�KJ� NAMQAOP
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*AP?DSKNPD��&ANPO
�1%���3(
�
2AH�� �����������������HEJAO�

".*("�$0.165&34
/&8 �". *(" �����

5HE�VERY� LATEST�"MIGA�COMPUTER��NOW�OFFERS�
TWICE� THE� PROCESSING� SPEED� AT� ����.HZ
� ��.BYTE�
OF�$HIP�3AM� AS� STANDARD
� THE� NEW�""�ENHANCED�
CHIP� SET�OFFERING� UP� TO� ���MILLION� COLOURS
� A� FULL�
��� KEYS�WITH� NUMERIC� KEYPADS
�8ORKBENCH� ����

AND� ���MONTHS�0N�SITE�WARRANTY�
.+$�13*$&�\$"--�

	PRICE� INCLUDES�FREE�COURIER�DELIVERY


".*("����
5HE� �PORTABLE��"MIGA
�FEATURES�SURFACE�MOUNT�

TECHNOLOGY�FOR�GREATER�RELIABILITY�AND�8ORKBENCH� ���
$OMES�COMPLETE�WITH� ���MONTHS�ON�SITE�WARRANTY��

.+$�13*$&�\������ �
"MIGA�� � � � � � ; O O L �GAMES�PACK�\ � � � � � � �

	PRICE� INCLUDES� FREE�COURIE R�DE LIVERY


".*("�����)%�&1*$�1"$,
"MIGA� ����WITH�THE� CHOICE� OF�A� ���OR��� �.BYTE�
GENUINE�$OMMODORE� HARD� DRIVE�FITTED�� 5HE� &PIC�
PACK�COMES�COMPLETE�WITH�FOUR�GAMES
� %ELUXE�
1AINT��� AND�AN�"MIGA� &ASY�5EXT�8ORD� 1ROCESSOR�
�$ ����

��' ��'��"�- *���
$����(��� )"�M�������
�$ ����

��' ��'��"�- *���
$����(��� )"�M�������

	PRICE� INCLUDES�FREE�COU RIE R�DE LIVERY


1-&"4&� /05&��� "LL� THE� ABOVE� COMPUTERS� ARE�
GENUINE� 6,� MODELS� WITH� NOTHING� TAKEN� OUT� OF� THE�
PACKS�� "LL� COME�WITH� ��� MONTHS� 0N�SITE�WARRAN`
TY �AND�FREE� COURIER�DELIVERY�

".*("�45"35&3�1"$,
*NCLUDES����� DISKS
� ��� CAPACITY�DISK�BOX
� JOY`

STICK
� DUST�COVER�AND�.OUSE�MAT�
.+$�13*$&�\����� �

	0R�JUST�\������ IF�PURCHASED�WITH�AN�"MIGA


".*("�����$0/530-�$&/53&
.ANUFACTURED� BY�1REMIER�.ICROS�THESE�ARE�MADE�
OF�SHEET�STEEL� AND� EPOXY�COATED� TO�EXACTLY�MATCH�
THE� ����� 5HEY�ARE� PRECISION�MADE�TO�F IT�THE�����
AND� OFFER�A�PERFECT�BASE�FOR�A�MONITOR�AND� A� SHELF�

FO R�YOUR�EXTRA�DISK�DRIVE� OR�PERIPHERALS�
.+$�13*$&�\����� �

	0R�JUST�\������IF�PURCHASED�WITH�AN�"MIGA����


"���� �� .&("#:5&�&91"/4*0/
*NCREASE�YOUR�MEMORY�TO � ��.BYTE��

*NCLUDES�$LOCK�
.+$�13*$&�\�����

	0R�JUST�\������ IF�PURCHASED�WITH� AN�"���
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1ROBABLY�THE� BEST�SELLING� EDUCATIONAL� SOFTWARE�
FO R� THE�"MIGA�� 'UN�4CHOOL� �� AND�� �ALSO�CONFORM �

TO� THE�/ATIONAL� $URRICULUM

\������
\������
\�����
\������
\������
\�����

,04.04�40'58"3&

'UN�4CHOOL���FOR�6NDER���
'UN�4CHOOL���FOR�����YEARS�
'UN�4CHOOL���FOR�OVER��
'UN�4CHOOL���FOR�6NDER���
'UN�4CHOOL���FOR�����YEARS�
'UN�4CHOOL���FOR�0VER��

'6/�4$)00-�41&$*"-4
*N� RESPONSE�TO� CONSUMER�DEMAND� A� RANGE� OF�

'6/� 4$)00-�41&$*"-4� HAVE�BEEN� DEVELOPED�TO �
HELP�CHILDREN�WITH� SPECIFIC� AREAS�OF� LEARNING�

\������
\������
\�����

,OSMOS�SOFTWARE�PRODUCE�A�SUPERB� RANGE�OF�EDUCATIONAL�SOFT`
WARE� INCLUDING�THE�"NSWERBACK�2UIZ�PROGRAMS�AND�FOUR�FOREIGN�
LANGUAGE�AIDS�AS�WELL�AS�THE�HUGELY�POPULAR�.ATHS�"DVENTURE�

h� \������
\������
\�����
\�����

\������
\������
\������
\������
\�����

"NSWERBACK�+UNIOR�2UIZ�	����� YEARS
�
"NSWERBACK�4ENIOR�2UIZ�	���TO�"DULT
�
'ACTFILE�4PELLING� 	REQUIRES�+UNIOR�2UIZ
�
'ACTFILE�"RITHMETIC�	REQUIRES�+UNIOR�2UIZ
�
'RENCH�.ISTRESS�
(ERMAN�.ASTER�
4PANISH�5UTOR�
*TALIAN�5UTOR�
.ATHS�"DVENTURE

.ERLIN�S�.ATHS�
4PELLING�'AIR�
1AINT�AND�$REATE

-"6()�"/%�-&"3/�8*5)�"%*
5HE�"%*�SERIES� IS�AIMED�AT�BEING�FUN�TO�USE�AS�WELL�
AS� BEING�A�SERIOUS�EDUCATIONAL�TOOL�� &ACH�PACKAGE�

IS� SPECIFICALLY�DESIGNED�TO�FOLLOW�THE�/ATIONAL�
iURRICULUM�FOR�A� PARTICULAR� SCHOOL�YEAR�

"%*� �� &NGLISH� ������YEARS�
"%*� �� &NGLISH� ������YEARS�
"%*� �� &NGLISH� ������YEARS�
"%*� ��.ATHS� ������YEARS�
"%*� ��.ATHS� ������YEARS�
"%*� ��.ATHS� ������YEARS�
"%*� ��.ATHS� ������YEARS�
"%*� �� 'RENCH� ������YEARS�
"%*� �� 'RENCH� ������ YEARS�
"%*� �� 'RENCH� ������YEARS�
"%I� �� 'RENCH� ������YEARS
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1RIMARY�.ATHS�$OURSE� 	�����YEARS
� \�����
.ICRO�.ATHS� 	($4&�-EVEL
� \�����
.ICRO� 'RENCH� 	($4&�-EVEL
� \�����
.ICRO�&NGLISH� 	($4&�-EVEL
� \�����
.ICRO�(ERMAN� 	($4&�-EVEL
� \�����
3EADING���8RITING�$OURSE�	��YEARS�
� \�����

$00.#&�7"--&:�40'58"3&
5HIS� IS�A� RANGE�OF�EXCELLENT�EDUCATIONAL� ADVEN`

TURE�GAMES�FO R�VARIOUS� AGES�
.ATHS�%RAGONS� 	�����YEARS
� \������
$AVE�.AZE� 	�����YEARS
� \�����
3EASONING�8ITH�5ROLLS�	�����YEARS
� \������
'RACTION�(OBLINS� 	�����YEARS
� \������
1ICTURE�'RACTIONS� 	�����YEARS
� \������
5IDY�5HE�)OUSE� 	����YEARS
� \�����

/0%%:�4�1-":5*.&
"�COMPLE TE � ENTERTA INMENT�AND� LEARNING� PACKAGE� FO R�
YOUNG� CHILDREN�� $ONTAINS� ��� EXCITING� PROGRAMS�WHICH�
INCLUDE� A� FULL� +UNIOR�" RT� PACKAGE
� /ODDY�S� 1AINT� 1OT
�
1OST�0 FFICE
� .ARKET� 1LACE� AND� MANY�MORE�
�.B� REQUIRED�� . +$ � 13*$&� \ � � �� �

".*("�4&3*064�40'58"3&
".04���5)&�$3&"503 /&8 �$-"3 *5: � ��

&ASY�"MOS���4IMPLE� BUT�POWERFUL� \�� ��� �
"MOS�V L ����5HE�ORIGINAL� LANGUAGE� \�� ��� �
"MOS�$OMPILER� \�� ��� �
"MOS� ��%� \�� ���

5HE�FIRST�LOW�COST����BIT�STEREO�SAMPLER�FOR�THE�"MIGA
�
$ONTAINS�AN�&DITOR
�.IDI�'UNCTIONS
�4EQUENCER�AND�
3EALTIME�4PECIAL�&FFECTS�� +(!�.0'!#�Y���
��

803%�130$&44034
/&8���".04�130'&44*0/"-

"N�ENHANCED�VERSION�OF�THE�VERY�POPULAR�"MOS�PRO`

8ORDWORTH�7�� \������ ,INDWORDS���
1ROTEXT�7���� \������ 1EN�1AL�7 *��

\�����
\�����

GRAM�� $ONTAINS�OVER�����NEW�COMMANDS�� ����PAGE�
BRAND�NEW�MANUAL�AND�MANY�MORE�NEW�FEATURES��

.+$�13*$&�\�����
/&8���7*%&0."45&3

7IDEOMASTER�COMBINES�A�7IDEO�%IGITISER�AND�A�4OUND�4AMPLER�IN�
ONE� LOW�COST�UNIT�� %IGITISE�MONOCHROME�QUARTER�SCREEN�PICTURES

AT�SPEEDS�UP�TO�������FRAMES�PER�SECOND��$AN�DIGITISE� IN�
COLOUR�USING�FILTERS�SUPPLIED�OR�AN�ADDITIONAL�3(#�SPLITTER�	NOT.*/*�0''*$&�".*("

(REAT�NEW� INTEGRATED� PACKAGE�FEATURING�A�8ORD�
1ROCESSOR
� %ATABASE
� 4PREADHSEET
� (RAPHICS�

AND�%ISK� 6TILITIES�

ATE�YOUR�OWN�SHORT�FILMS�OR�DEMOS��
	"MIGA����������0NLY

$!��'( ���M�����

.+$�13*$&�\����� .*4$&--"/&064
1RO�.IDI� *NTERFACE \�����

7*%*�".*("��� 4TEREO�.ASTER�
3OMBO�.EGAMIX�.ASTER

\�����
\�����

7IDI�"MIGA� ��� IS�THE� LATEST� LOW�COST� COLOUR�DIGITIS`
ER�FROM �3OMBO�� 3(#�4PLITTER� IS� BUILT� IN� AND�
COLOUR� IMAGES� CAN� BE� CAPTURED� IN� LESS�THAN� A�

SECOND�� .ONO� IMAGES�ARE�GRABBED� IN� REAL� TIME�

3OMBO�5AKE��
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"SSEMBLER�� �A� PROGRAM�WHICH�CONVERTS� AN�ASSEMBLY� LANGUAGE� PROGRAM�

WRITTEN� IN�WORDS�	WELL
� ALMOST
� INTO�THE�MACHINE�CODE�NUMBERS� THAT�THE�
"MIGAeS�������PROCESSOR�UNDERSTANDS��8RITING�PROGRAMS� IN�ASSEMBLY�
LANGUAGE�ENSURES�THAT�THE�BEST� POSSIBLE�SPEED�AND�MEMORY�EFFICIENCY� IS�
GAINED� FROM�THE�MACHINE�

&MULATOR�� �A�DEVICE
� EITHER�HARDWARE�OR�SOFTWARE
� THAT�ENABLES� PROGRAMS�
WRITTEN� FOR�ANOTHER�MACHINE�TO�BE�USED�ON� THE�"MIGA��5HE�EMULATOR�
MAKES�THE�"MIGA� TAKE�ON�ALL� 	OR�MOST
�OF�THE� CHARACTERISTICS�OF�THE�
FOREIGN�MACHINE
� AND� IS�TRANSPARENT�TO �THE�PROGRAMS� RUNNING�UNDER� IT�

'ATTER�"GNUS�� �A�NEWER
� ALTHOUGH� NOW�SUPERSEDED
�VERSION�OF�THE�"MIGA�S�
CUSTOM�CHIP�WHICH�DEALS�WITH�GRAPHICS��5HE�MAIN�DIFFERENCE�THIS� CHIP�
HAS�OVER� ITS�PREDECESSOR� IS�THE�ABILITY�TO�ACCESS��.B�OF�$HIP�3".�
INSTEAD�OF����,�

=IHNCHO?>�@LIG�J;A?���

THOUGH� *� HAVE�FIDDLED�AROUND�WITH�
1REFERENCES�� *S�THERE�ANY�WAY� *� CAN�
ALTER�THE�CONTRAST�OF�AN� IMAGE�AFTER�
IT�HAS�BEEN�RENDERED�BY
�SAY
� &3<=+��
TO�MAKE� IT�LIGHTER 

-ASTLY
� IS�THERE�ANY�METHOD�OF�
GETTING�MORE�THAN����ODD�)".�
FRAMES�OF�ANIMATION�ONTO�A�����INCH�
FLOPPY�DISK�� *� CANNOT�AFFORD�A�HARD�
DRIVE�AT�THE�MOMENT�AND�SO�MY�
ANIMATIONS�MUST
� BY�NECESSITY
� FIT�
ONTO�A�DISK�AND�STILL� LEAVE�ROOM�FOR�
A�METHOD�OF�SHOWING�THEM�	SUCH�AS�
#29@�837�� FROM�SELF�BOOTING�DISKS�

*� USE�A����8#�"MIGA�����WITH�
A��.B�$ORTEX�3".�EXPANSION�

(ARETH�"RLETT�
#ARNSTAPLE�

%EVON

5HE�%ELUXE�1AINT�*7�LOADING�PROBLEM�
IS�EASY�TO� SOLVE�� *F�YOU�EXAMINE�THE�
PICTURE� d-OADe� REQUESTER�YOUeLL� SEE�
THE�WORDS� f��OF�FRAMESg�WITH� A� BOX�
NEXT�TO� IT�� "FTER�SELECTING�THE�
DIRECTORY�AND� NAME�OF�THE� FIRST�
PICTURE�YOU�WISH�TO� LOAD
� TYPE� IN�THE�
TOTAL� NUMBER�OF� IMAGES�YOU� HAVE�AND�
PRESS� RETURN�� %1AINT�WILL� THEN� LOAD�
THE� REQUIRED� PICTURES
� MAKING�A�NEW�
ANIMATION� FRAME�FOR�EACH�ONE�
AUTOMATICALLY
� AND�WHEN�THEYe RE� ALL�
LOADED�YOU� CAN� PLAY�THE�WHOLE� LOT�
BACK��5HERE�ARE�A� FEW� RULES�THOUGH��
"LL� THE� PICTURES�MUST� BE� IN� AN�
IDENTICAL� RESOLUTION� AND�MODE� 	ALL�
)".� LO�RES
� FOR� INSTANCE
�AND�ONE�
WHICH�%1AINT�*7CAN� HANDLE��5HEY�
MUST�BE�SEQUENTIALLY�NAMED�� �5 ES TL
�
5EST����5EST��
� FOR�EXAMPLE�� �AND�
NAMING�SHOULD� PREFERABLY�FOLLOW�THE�
%1AINT�CONVENTION�� �5EST00L
�
5EST������� 5EST����� �OR�YOU�LL� FIND�
THAT�FRAMES�WILL� SOMETIMES�BE�
LOADED�OUT�OF�ORDER�� 6SE�3EVERSER�
	\���FROM�"LTERNATIVE� *MAGE�a� �����
������
� IF�YOU� NEED�TO� RENAME�
LOADS�OF�IMAGES
� THOUGH� IN� THIS� CASE�
THE� 7ISTA�NAMING�CONVENTION�
	d1IC0000Xe
�SEEMS�TO�WORK�0,�

5HE� dFUNNY�COLOURe� PROBLEM� ARISES�
BECAUSE�%ELUXE�1AINT�CANNOT�HANDLE�
SEQUENCES�OF�IMAGES�WITH� DIFFERENT�
COLOUR�PALETTES�� �THE� RESULTS�YOU�
DESCRIBE�ARE� INDICATIVE�OF�TH IS��:OU�
NEED�TO�MAKE�SURE�THAT�ALL� THE�
IMAGES� USE�THE� SAME� PALETTE�� � IN�
OTHER�WORDS
� THAT�THE�PALETTE� IS�
d LOCKEDe� AFTER�THE�FIRS T�FRAME�� *F�YOU�
CANNOT� INSTRUCT�THE� RENDERING�
SOFTWARE�TO�MAKE�TH IS� HAPPEN�
AUTOMATICALLY
� YOUeLL� HAVE�TO�ADJUST�
EACH� IMAGE� AFTER�RENDERING��5HIS� CAN�
BE�DONE� IN�%1AINT�BUT� REQUIRES� A� LOT�
O F�MESSING�AROUND�TO� REMAP�EACH�
IMAGE�TO�ONE�WITH� A�FIXED� PALETTE��
'ORTUNATELY
� CLICKING�THE� d-OCK1e�
BUTTON� IN� 7ISTA�1RO�� �FORCES�THE�
PALETTE�TO �BE� LOCKED��5HERE� IS� ALSO�AN�
EXCELLENT�1%� PROGRAM�CALLED�3END���
WHICH� CAN� PROCESS� ANIMATIONS� FROM�
SEQUENCES
� LOCK�PALETTES� AND�MORE�� *�
TH INK�YOUeD�FIND� A� COPY�VERY�HANDY�

*eM� NOT�CERTAIN� ABOUT�YOUR�THIRD�
PROBLEM
� BUT� *� SUSPECT�THAT� IT� IS�
CAUSED� BY�YOUR�"MIGA�ONLY�HAVING�
���.B�OF�$HIP�3".
�WHICH� IS� SPECIAL�
3".� DEDICATED�TO �SCREEN�DISPLAY�
PURPOSES�AND
� AS� SUCH
� CANNOT�BE�
SUBSTITUTED�FOR�BY�'AST�3".� 	THOUGH�
MANY�OF�US�WISH� IT�COULD
�

"LTHOUGH� IT�MIGHT�ONLY�BE� A�QUICK�
FIX
� TRY� PAINTING�OVER�YOUR� IMAGE� IN�
%1AINT��6WITH�A�WHITE�COLOUR�WHILE�
YOU� HAVE�TRANSLUCENCY�SET�TO�
SOMETHING� LIKE������ *� MENTION� THIS�
BECAUSE�YOU� ALREADY�HAVE�%1�*7�� #UT�
REALLY�YOU� SHOULD� TRY�TO�FIND� A�SUITABLE�
DRIVER�FOR�YOUR�PRINTER�� 0THERWISE�
YOU�LL� NEED�SOME� KIND�OF�IMAGE�
PROCESSING�SOFTWARE�� �YOU� COULD� TRY�
1IXMATE�FOR�STARTERS�

'INALLY
� THERE �S�NO�PRACTICAL�WAY�
O F�FITTING�A�QUART� INTO�A� PINT�POT��"�
FLOPPY�DISK�WILL� INEVITABLY�FILL� UP�AT�
SOME�STAGE�AND�YOU� APPEAR
�
UNFORTUNATELY
� TO� HAVE� REACHED�THAT�
LIMIT�� 4MALLER� IMAGES�AND� LESS�
COLOURS�WILL� HELP
� BUT� IF�YOU� NEED�TO�
RUN�O FF�FLOPPY�DISK�THEREeS� LITTLE�ELSE� *�
CAN� SUGGEST��"NY�BETTER�SUGGESTIONS�
GRATEFULLY�RECEIVED���'

�*�0+',%�.#12
*N�THE�.AY������
ISSUE�OF��731+�
#29::/;�+�%04�BATCH�
FILE�WAS�PRINTED�

CALLED� d5HE�1ESTe �� *S�THERE�ANY�WAY�
OF�SETTING�THE�ALARM�ON�THE�CLOCK�
PROGRAM�TO�COINCIDE�WITH�THE�TIME�
SHOWN� IN�THE�REMINDER�DIARY �#Y�THE�
WAY
�THE��731+��#�SECTION�OF�THE�
MAG�IS� REALLY�COOL�

4IMON�&ASTOP�
.ILFORD�)AVEN�
1EMBROKESHIRE

6NFORTUNATELY
� THERE� IS� NO�WAY�THAT�
YOU� COULD� SET�THE� ALARM�ON�THE�CLOCK�
EXTERNALLY
� BUT� IT�WOULD� BE� POSSIBLE�TO�
WRITE� A� PROGRAM�THAT�WORKS�SIMILARLY�
TO� THE�8ORKBENCH�CLOCK
� RUNNING� IN�
THE� BACKGROUND��5HIS�PROGRAM�COULD�
MONITOR�THE� SYSTEM�TIME� UNTIL� IT�
MEETS� A�CERTAIN� POINT�AND�THEN� A�
SHELL�WINDOW�WOULD�OPEN�TO� TELL� YOU�
THAT� I T eS�TIME�FOR�YOUR�FAVOURITE�
TELEVISION� PROGRAMME��'"

$�2�*-2�-$�%--"�
A
�'OR�SOME�TIME�NOW�
*�HAVE�BEEN�USING�A�
CHUNK�OF�MEMORY�AS�
A� RECOVERABLE�3".�

DRIVE�BUT�RECENTLY� *� CARRIED�OUT�THE�
MODIFICATION� IN�YOUR�MAGAZINE�TO�
ALLOW�'ATTER�"GNUS�TO�ACCESS�THE�
FULL��.B�$HIP��"LTHOUGH�THIS�
MODIFICATION�SOLVED�MANY�PROBLEMS
�
MY�RECOVERABLE�3".�DRIVE�NO� LONGER�
BOOTS�� *S�THIS�JUST�A�MATTER�OF�
MODIFYING�MY�STARTUP�SEQUENCE 

B
� .Y�BROTHER�HAS�AN�"PPLE�.AC�
1LUS�AND�WOULD� LIKE�TO �MAKE�USE�OF�
"MIGA�GRAPHIC�FILES�� *�AM� LOOKING�FOR�
A�WAY�OF�READING�OR�WRITING�TO�"PPLE�
.AC�DISKS�AND�ALSO�CONVERTING�*''�
FILES�TO�.AC�FORMAT�� *� DONeT �NEED�TO�
RUN�ANY�.AC�PROGRAMS
�JUST�TRANSFER�
THE�FILES�

+ONATHAN�+EWELL�
'RETTENHAM�

/ORFOLK

A
�5HE� PROBLEM� IS� THIS�� 3"%�A� LA�����
DOES� NOT�EXPECT�TO� FIND� �.B�OF�$HIP
�
SO�WHEN�YOU� RESET�THE�MACHINE� IT�
FA LLS�OVER��5HE�SOLUTION� IS�TO �MODIFY�
THE� FIRS T� LINE� IN�YOUR�STARTUP�SEQUENCE�
TO� READ�

*�+'�+� � �%!#�� 	)

5HE��3 �SWITCH� PATCHES�THE�
SYSTEM�TO�EXPECT�TO � FIND� �.B�OF�$HIP�
MEMORY��5HAT�SHOULD� FIX�YOUR�
PROBLEMS
� ALTHOUGH� IN� MY�EXPERIENCE�
THIS� FIX�EITHER�WORKS�OR� IT�DOESN�T�� �
C�EST�LA�VIE�

B
� 5HATeS� SIMPLE�ENOUGH�� �WE�DO�
IT�ALL� THE�TIME��5HERE�ARE� SEVERAL�
WAYS�AROUND�TH IS� PROBLEM� AND�THE�
MOST�OBVIOUS� IS� TO�BUY�A�SPECIALISED�
PIECE�OF�SOFTWARE�TO �WRITE�TO �.AC�
DISKS�� �A� COSTLY�AND� UNNECESSARY�
EXPENSE�� #ETTER�STILL
� GET�YOUR�HANDS�
ON�A�COPY�OF�THE�1%�UTILITY�.ULTI%04�
	OR�SOMETHING�SIMILAR
� TO� READ� AND�
WRITE� 1$�DISKS�

/OW�GET�YOUR�BROTHER�TO�FORMAT�
SOME�DISKS�TO����,�.4�%04�FORMAT�
ON� HIS�.AC�USING�"PPLE�'ILE�
&XCHANGE�	AN�"PPLE� FREEBIE� SUPPLIED�
WITH�MOST�SYSTEMS
��:OU�MUST�NOT�
USE�THE�HIGH�DENSITY�	����.B


FLOPPIES�� �THEYeRE�MARKED� )%�AND�
HAVE�AN�EXTRA�HOLE� IN�THE�CASE�� �
SINCE�YOUR�"MIGA�CANNOT� READ�THEM�

8HAT�YOU�DO�NEXT� IS� UP�TO �YOU�
:OU�CAN�EITHER�CONVERT�THE�"MIGA�
*''S�TO�A�(*'�FORMAT�USING�SOMETHING�
LIKE� 5URBO(IF�OR�JU S T�SAVE�THE� RAW� *''�
TO�1$�DISK��:OUR�BROTHER�CAN� READ�THE�
*''�FILE�ON� HIS�.AC�USING�"PPLE�'ILE�
&XCHANGE�	DEFAULT�TRANSLATION
� AND�
CONVERT�TO� A�.AC�1*$5�FORMAT�USING�
SOMETHING� LIKE� THE�1%�PROGRAM�
9-ATE(RAF�OR�FROM� A�(*'�FILE�USING�
(IFFER�OR�(IF�$ONVERTER��"LL� THIS�
SOFTWARE� IS� READILY�AVAILABLE� FROM� 1%�
LIBRARIES�OR�THE� ##4�SYSTEM�$*9�

0NE�WORD�OF�CAUTION� HERE�� .OST�
.AC� SOFTWARE�� � LIKE�9-ATE(RAF�� �
NEEDS�A�SPECIAL� dFILE�CREATOR�� HEADER��
"N� ALL�ENCOMPASSING�ONE
� .%04
� IS�
CREATED�AUTOMATICALLY�BY�"PPLE�'ILE�
&XCHANGE�� $ERTAIN� 1%�PROGRAMS�
ASSUME� IF�THE�FILE�CREATOR� IS� NOT� d *''Fe�
	NOTE�THE�EXTRA� d'e
�THEN�THE�FILE� IS�
LIKEWISE
� NOT� *''�� :OUR�BROTHER�WILL� BE�
ABLE�TO� FIX�TH IS� USING�SOMETHING� LIKE�
/ORTON�6TILITIES
� %ISK5OP�OR�3ES&DIT�
TO� NAME�BUT�THREE�� (IF�$ONVERTER�IS�
NOT�AFFECTED� BY�TH IS� PROBLEM� SINCE� IT�
CAN� INTERROGATE�THE� FILE�DIRECTLY
� BUT� IT�
IS� SHAREWARE�AND� REQUIRES�AROUND�
�.B�OF�MEMORY���#

5&�2���%0#7�"�7�
*�ENCLOSE�TWO�
PICTURES�OBTAINED�
USING�THE��96./8�
�7+1/�HAND�SCANNER�

ON�A�BLACK�AND�WHITE�PHOTO��5HE�
PRINTER�USED� IN�BOTH�CASES�WAS�THE�
)EWLETT�1ACKARD�%ESK+ET����
�WITH�
THE�)1@%ESK+ET�DRIVER�

*�FIND�THAT�NO�MATTER�WHAT�
ADJUSTMENTS� *�MAKE
�THE�PICTURE�
PRINTED�WITH�'9;.@9;=2�	AND�
 ;9';3=/�� NOWHERE�EQUALS�THAT�FROM�
 /8� +6	� *� IMAGINE�THAT�*�COULD�
IMPROVE�THINGS�AND� REMOVE�THE�
BANDING�BY�USING�THE�$>;,9:;38=�
 ;90/<<398+6�PROGRAM
� BUT�*� HAVE�
HAD�NO�LUCK�TO�DATE�

$AN�YOU�THROW�SOME� LIGHT�ON�
THIS�PROBLEM 

48�8ALDRON�
/EWPORT�
(WENT

1EN�1AL�LOADS�THE� PICTURE�AND�
CREATES�A�SCREEN� IMAGE�FOR�DOCUMENT�
FORMATTING�PURPOSES
� BUT�WHEN� IT�
COMES�TO� PRINTING�TIME� IT� READS�THE�
PICTURE� FILE� FROM�DISK�AGAIN� IN� ORDER�
TO� PRINT� IT� IN� THE�ORIGINAL� COLOURS
� OR�
SHADES�OF�GREY��8ORDWORTH����
� ON�
THE�OTHER�HAND
� LOADS� THE� PICTURE� AND�
THEN� CONVERTS� IT�TO �THE� NUMBER�OF�
COLOURS�OF�THE�CURRENT�SCREEN� MODE��
8HEN� IT�PRINTS�THE�PICTURE
� IT�PRINTS�
EXACTLY�WHAT� IS�ON� THE�SCREEN
� SO� IF�
YOU� LOADED� IT� INTO�THE�DOCUMENT�WHILE�
WORKING� IN�FOUR�COLOURS
� ONLY�BLACK
�
WHITE�AND�TWO�SHADES�OF�GREY�ARE�
PRINTED
� INSTEAD�OF�THE� FULL� ���

5HE�8ORDWORTH�OUTPUT�YOU� SENT�
ME� LOOKS� LIKE� IT�HAS�EITHER�BEEN

�

�$ ���)�&''�(�N � ))+�����N �$�(��� ����
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FEATURES�4OUND�#LASTER�&MULATION
�
AND� A�HIGH�DENSITY�DRIVE� ADAPTER�
SHOULD� SOON� BE�AVAILABLE� FOR� READING�
����.B�DISKS�

5HESE�OPTIONS�ARE�SADLY�NOT�
AVAILABLE�FOR�THE�(71� 1$�CARD
�
ALTHOUGH� IT�MAKES�UP�FOR� IT�BY�BEING�
AT� LEAST�THREE� TIMES�FASTER�� *T�ALL�
DEPENDS�ON�WHAT�YOU� NEED�� *7FF

-$$�2-���%--"�12�02
*� HAVE�,ICKSTART����
�
AND� I�AM�THINKING�
ABOUT�UPGRADING�TO�
VERSION������OR������

*�HAVE�A�FEW�QUESTIONS�TO�ASK�ABOUT�
THIS�UPGRADE�

A
�8HAT� IS�THE�DIFFERENCE�
BETWEEN������AND����� 

B
� *� HAVE�A� REVISION� ��1$#�AND�
HAVE� READ�THAT�A�SPECIAL�30.�
SHARER�HAS�TO�BE�USED�� �IS�THIS�TRUE �
"LSO
� IN�THE�%ECEMBER������ ISSUE
�
THERE� IS�AN�ARTICLE�ON�A�%*:�SHARER��
8OULD� *� BE�ABLE�TO�USE�THIS�METHOD
�
AND�WHAT�MODIFICATIONS�WOULD� *�
NEED�TO�MAKE�TO�BE�ABLE�TO�USE� IT 

C
� *S�8ORKBENCH���COMPATIBLE�
WITH�,ICKSTART�� ��������
�OR�W ILL� *�
BE�FORCED�TO�UPGRADE�YET�AGAIN 

D
� *� AM�THINKING�ABOUT�
UPGRADING�TO�A��.B�"GNUS�CHIP
�OR�
THE��.B�$HIP�BOARD�� *S�THE� REVISION
��1$#�SUITABLE�FOR�EITHER�OF�THESE�� �
IN�OTHER�WORDS�CAN� IT�HANDLE�MORE�
THAN����.B�OF�$HIP�3". �"LSO
�WILL�
THESE�PROGRAMS�WORK�PROPERLY�WITH�
MORE�THAN����,�OF�$HIP�3".�AND�
ONLY����.B�OF�'AST�3". 

(������


�&/;<398��	�
 /8� +6�&/;<398��	

�/6>A/� +38=���

8ILL�ANY�OF�THESE�PROGRAMS�RUN�
BETTER�WITH�����
� AND�WILL�ANY�OF�
THEM�NOT�WORK 

E
� *F�*� BOUGHT�AN�ACCELERATOR
�
WOULD�THE�'ATTER�"GNUS�OR�.EGA`
$HIP�BOARD�BECOME�REDUNDANT 

F
�8OULD�ANY�OF�THE�ABOVE�
PROGRAMS�TAKE�ADVANTAGE�OF�THE�
ACCELERATOR�AND����BIT�MEMORY 

"LEX�8ORKMAN�
&NFIELD�

.IDDLESEX

A
� /OTHING��8ELL
� NOTHING�TO� SPEAK�OF�
� ���� CONTAINS� A� NUMBER�OF�SMALL�
BUG�FIXES
� AND� SUPPORT�FOR�THE�
1$.$*"�CARD� SLOT��5HERE� IS�NO�
SPECIFIC� ADVANTAGE� IN�GOING�FOR�ONE�
OVER�THE�OTHER�

B
� ,ICKSTART�� ���� 30.�EXPANSION�
KITS� FROM�$OMMODORE� COME�WITH� A�
FLYING�WIRE�FOR�SOME�OLDER�REVISION�
BOARDS
� AND�COMPLETE� INSTRUCTIONS�ON�
HOW�TO� PERFORM�THE�UPGRADE��8ITH�
ANY�THIRD�PARTY�EXPANDER
� I T eS� ALWAYS�
BEST�TO� CHECK�WITH� THE�SUPPLIER�

C
�/O��8ORKBENCH� �� IS� A�WHOLE�
NEW�CONCEPT
� AND� REQUIRES� NEW�
,ICKSTART�30.S�� )OWEVER

8ORKBENCH� ���
�WHICH�OFFERS�MOST�OF�
THE�FEATURES�OF����
�WILL�WORK�WITH�
,ICKSTART�� ��� �� ��� �� *T� IS�NOT�
AVAILABLE�YET
� BUT�SHOULD� BE� SHORTLY�

+�)',%���"�2#
8HEN� *� TYPE� dLIS T�D F L � e� IN�THE�SHELL�ON�MY�"���� *�GET�A�
CORRECT�STATEMENT�OF�TODAYeS�DATE
� THEN�A�LIS T�OF�ALL�
DIRECTORIES�AND�FILES�ON�THE�DISK�IN�MY�EXTERNAL�DRIVE��#ESIDE�
EACH� ITEM�THERE�ARE�SOME�NUMBERS�AND�A�DATE��$OULD�YOU�

PLEASE�TELL�ME�WHAT�DECIDES�THE�DATE�QUOTED �4OMETIMES� IT�SEEMS�TO�BE�
THE�DATE�A�DISK�WAS�FORMATTED
� REGARDLESS�OF�THE�SUBSEQUENT�DATES�ON�
WHICH�FILES�WERE�SAVED�

4OMETIMES�IT �SEEMS�TO �BE�THE�DATE�GIVEN�TO�A�PREVIOUS�FILE�SAVED�SOME�
TIME�EARLIER��4OMETIMES�IT �IS�THE�DATE�A�FILE�WAS� LAST�MODIFIED�� *S�THERE�
ANYTHING�*�CAN�DO�TO�ENSURE�THAT�THE�DATE�GIVEN� *S�THE�ONE�ON�WHICH�*�SAVED�
OR�LAST�MODIFIED�THE�FILE �5HE�CLOCK�IN�MY�"MIGA�ALWAYS�SHOWS�THE�CORRECT�
TIME�AND�DATE�WHEN�BOOTING�UP�WITH�WORKBENCH�

"4�'AN
�5YNE�AND�8EAR

%ATE�STAMPING�OF�FILES�ACTUALLY�OCCURS�WHENEVER�THERE� IS� A�DIRECT� RE�WRITING�OF�
THE� FILE� INVOLVED�� 5HE�DATE� STAMPED�ONTO�THAT�FILE� IS�THE�CURRENT�DATE�AND�
TIME�� *F�YOU�WERE�JU S T�TO�MODIFY�THE� PROTECTION� FLAGS�OF�THAT� FILE� THEN� THE�DATE��
STAMP�WOULD� NOT�BE�ALTERED��8HEN� USING�THE�$-*
� THE�DATE� STAMP�OF�THE�
PARENT�DIRECTORY� IS� ALTERED� TO� THE�CURRENT�TIME�WHEN� SOMETHING� IS� COPIED� INTO�
IT�� :OU�MUST�ALSO�MAKE�SURE�THAT�THE�SYSTEM�CLOCK� IS� LOADED�WHILE� FILE�
HANDLING�ELSE�DATE� STAMPING�WILL� BE�VERY� INACCURATE��'"

D
�8ORKBENCH�"PPLICATIONS� SUCH�
AS�%1AINT�WILL� BENEFIT�EXTENSIVELY�
FROM� ADDITIONAL� $HIP� 3".�� � ��� �ADDS�
LITTLE� IN� THE�WAY�OF�FEATURES�TO�ANY�OF�
THESE� PRODUCTS
� BUT� IS� A�MUCH�MORE�
POWERFUL� AND� STABLE�VERSION�OF�THE�
OPERATING�SYSTEM�� "S� FAR�AS�THE�$HIP�
3".� EXPANSION�GOES
� HOW�EASY� IT�WILL�
BE� RATHER�DEPENDS�ON�WHICH�VERSION�
OF�THE� 'AT�"GNUS�YOU� HAVE�� *TeS�
PROBABLY�BEST�TO �TAKE�THE�WHOLE�
MACHINE�TO�YOUR�DEALER�

E
� /O
� IT�WOULD� NOT��"N�
ACCELERATOR�SIMPLY�MAKES�YOUR�
COMPUTER�GO� FASTER
� IT�WILL� NOT�MAKE�
ANY�$HIP� 3".� UPGRADES� REDUNDANT�

F
�:ES�� #ASICALLY�ANY�8ORKBENCH��
BASED� APPLICATION� SOFTWARE� PACKAGE�
WILL� BENEFIT�FROM� HAVING�A�FASTER�
PROCESSOR�AND� ���BIT�3".�� $#

.#01-,�*�12�2'-,#07
*�OWN�A�:AMAHA�144��
����MUSIC�STATION�
AND�AM� INTERESTED� IN�
GETTING�STARTED�WITH�

MUSIC�ON�THE�"MIGA�� *S�THERE�ANY�
WAY� *� CAN�CONNECT�THE�144�����TO�
MY�SET�UP 

(�0WLAND�
$YPRUS

*TeS� BEEN� A� LONG�TIME�SINCE� *� HAVE�
ACTUALLY�SEEN� A� 144�����BUT� IT� HAS�
.*%*� CONNECTIONS� SO� IT�SHOULD� BE�
EASY�ENOUGH� TO�GET� IT�TO�WORK�WITH� AN�
"MIGA� SEQUENCER�PROGRAM�� :OUeLL�
NEED� A�.*%*� INTERFACE�AND� A�FEW�.*%*�
LEADS�AND
� SINCE� *� BELIEVE�THAT�THE�
144�����CAN� OPERATE� IN� TWO�DIFFERENT�
MODES� 	ONE�WHERE� THE�TONE�
GENERATOR�CIRCUITRY�ACTS� SEPARATELY

� A�
LITTLE� EXPERIMENTATION�MAY�ALSO� BE�
CALLED� FOR�� 4OME�:AMAHA�SYNTHS�
HAVE�THE�ANNOYING�HABIT�OF�ECHOING�
ALL� .*%*� DATA�THAT�COMES� INTO� THE�
.*%*� */� TERMINAL
� AND�THIS� CAN�
OCCASIONALLY�CAUSE�DIFFICULTIES�ONCE�
YOU�GET� INTO�MULTI�TRACK�SEQUENCING��
4OME�SEQUENCERS
�(AJIT�S�4EQUENCER

0NE�1LUS
� FOR�EXAMPLE
� PROVIDE�
SELECTIVE� CHANNEL� FILTER�FIXES�FOR�THIS�
dECHOe� PROBLEM�� ��

 --2',%�5'2&�!"1
*� HAVE�AN�"MIGA�����
WITH�4UPRA�����HARD�
DRIVE
�AND�AN�"MIGA�
"����$%�30.�DRIVE�

*�AM�ONLY�ABLE�TO�BOOT�FROM�FLOPPY�OR�
$%�WITH�THE�$%�ON
�NOT�FROM�THE�
HARD�DISK�� *S�THERE�ANY�WAY�OF�
RECONFIGURING�SO� *�CAN�BOOT�FROM�THE�
HARD�DISK�AND�ACCESS�$%S
�OR�W ILL� *�
HAVE�TO�WAIT�FOR�HARD�DISKS�AND�3".�
EXPANSIONS�FOR�THE�"����SO�THAT� IT�
USES�THE� IN�BUILT�PRIORITY�TO�BOOT�
FROM�HARD�DISK�IF�NO�$%� IS�PRESENT �*�
KNOW�I T eS�A�BIT�EARLY�FOR�$%�30.�
QUESTIONS
� BUT�PLEASE�HELP�

$HRIS�#USBY�
$RAWLEY�

8�4USSEX

5HERE� ISN eT �A�WAY�OF�DIRECTLY�BOOTING�
FROM�THE� HARD�DISK�WITH� THE�"����
TURNED�ON�� 5O�BE� HONEST
� KNOWING�
HOW�THE�4UPRA�HARD�DISK�WORKS
� I T eS�
SURPRISING� IT�WORKS� AT�ALL�WITH� THE�
"�����:OUR�BEST�OPTION� IS� TO� BOOT�
FROM�FLOPPY�AND�TRANSFER�CONTROL� TO �A�
3"%�� DISK�TO�MOUNT�YOUR�HARD�DRIVE�
AFTER� RESET��8ITH� A�4$4*� HARD�DRIVE�
ATTACHED�VIA�THE�$%57�4$4*� INTERFACE�
TO�THE�"����THIS� PROBLEM�DOES� NOT�
OCCUR
� AND�YOU� CAN� USE� HARD� DRIVES
�
FLOPPY�DRIVES�AND�$%S�AS�YOU�WOULD�
EXPECT��"ND�DONeT �WORRY�ABOUT� IT�
BEING�TOO�EARLY�FOR�$%�QUESTIONS
� *�
WAS�USING�THE�4UPRA�"����
COMBINATION� OVER�SIX�MONTHS� AGO���"

#6.�,1'-,�"'*#++�
0D 6 � ?�� *�CURRENTLY�OWN�AN�
* � * 	 � *� "����AND� *eM� IN�A�BIT�

OF�A�DILEMMA�	WHO�
ISNeT 
�� *eD� LIKE�TO�

EXPAND�MY�SYSTEM�TO� INCLUDE�A�HARD�
DRIVE�WITH�A�VIEW�TO�USING�A�1$�
EMULATOR�IN�THE�VERY�NEAR�FUTURE�

*eM�WONDERING�WHETHER�IT�WOULD�
BE�A�BETTER�IDEA�TO�SELL�MY�"����
AND�BUY�AN�"MIGA�������5HE�PRICE�
OF�EXPANSION�DEVICES�SUCH�AS�HARD�
DRIVES�SEEM�TO�BE�CHEAPER�FOR�THE�
"������8OULD�THIS�BE�A�GOOD�MOVE 

*� REMEMBER�A�WHILE�BACK�A�
COMPANY�THAT�SOLD�A�CASE�
CONVERSION�K IT�THAT�ALLOWED�THE�
"���eS� INNARDS�TO�BE�STRIPPED�OUT�
AND� INSTALLED� INSIDE�A�1$�LIKE�
CASING�� *S�THIS�STILL�AVAILABLE�AND
� IF�
SO
�WOULD�THIS�BE�A�BETTER�BET 

"LAN�$HEUNG�
#RADFORD

*F�YOUeRE� NOT� INTERESTED� IN� THE�"MIGA�
"����
� THEN� *eD� PERSONALLY�
RECOMMEND�THAT�YOU� HANG�ON�TO�YOUR�
MACHINE�FOR�A�COUPLE�MORE�MONTHS��
8ORD� HAS� IT�THAT�A�NEW�MID�RANGE�
"����� REPLACEMENT� IS�TO� BE� RELEASED�
EARLY�NEXT�YEAR�FOR� UNDER�\ ������
3UMOURED�TO�BE�BASED� AROUND� A�
������WITH� A�������MATHS�CO`
PROCESSOR� IN� AN�"�����LIKE� BOX�WITH�
A�SEPARATE�KEYBOARD
� THE� NEW�
MACHINE�ALSO�HAS�THE�NEW� d"("e� CHIP�
SET�� 4EVERAL� 64�BASED�DEVELOPERS�
CLAIM�TO�HAVE� SEEN�THE�MACHINE
� SO� *�
THINK�WE�CAN� SAFELY�ASSUME�THAT� IT� IS�
MORE�THAN�JU S T�PURE�SPECULATION�
.ARK�MY�WORDS�� �THE�"�����WILL�
SOON� BE�WITH� US����

!3 �20-3 *#

# L�OWN�A�COMPLETELY�
BOG�STANDARD�"����
1LUS�� *S� IT�POSSIBLE�TO�
CONNECT�THIS�TO�A�

.ICROVITEC�$UB�COLOUR�MONITOR �5HE�
ONLY�FORM�OF�INPUT�TO�THE�MONITOR�IS�
A�%*/�SOCKET�MARKED� d55-�*/165e�� *F�
IT � IS�POSSIBLE�COULD�YOU�PLEASE�TELL�
ME�THE�PIN�CONNECTIONS�AND� IF�IT�
ISNeT �POSSIBLE
�CAN�YOU�TELL�ME�WHY �
*eD� REALLY�LIKE�TO�GET�THIS�SORTED�OUT�
AS�TRYING�TO�WORD�PROCESS�USING�A�57�
IS�TERRIBLE�

(LENN�)ARGREAVES�
5RELOGGAN�
$ORNWALL

*T� IS� POSSIBLE
� BUT�SOME� INTERNAL�
MODIFICATIONS� ARE� REQUIRED�TO �CONVERT�
THE�MONITOR�FROM�55-�TO�"MIGA�AND�
YOU�LL� NEED�MORE�DETAIL� THAN� *� CAN�
SUPPLY�HERE�� .ARK�4MIDDY�RAN� A�
TUTORIAL� ON� THE�SUBJECT�WAY�BACK� IN�
"MIGA�4HOPPER�*SSUE� �
� OR�YOU�MAY�
WANT�TO �GET� IN� TOUCH�WITH� .EEDMORE�
-TD� 	a�������������
�WHO�CAN� DO�
THE�JOB�FOR�YOU� IF�YOU�DONeT �FANCY�
DOING�A� LITTLE�SURGERY�YOURSELF�� (8

5&-��5&�2��5&#0#�
*�HAVE�BOUGHT�
 +1/#/==/;�����WHICH�
LIVES�UP�TO�
EXPECTATIONS�EXCEPT�

FOR�ONE�OR�TWO�SNAGS� *� AM�HAVING�
8ITH� +1/#/==/;��	� �*� COULD�

REMOVE�ALL� THE�BOXES�AND�MOVE�THE�
SCRIPT�AROUND�AT�LEISURE
�WHICH�MADE�
LINING�UP�VERY�EASY�� *� CANeT �SEEM�TO

� 

".*("�4)011&3�h �*446&���� h �."3$)� ����
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*N�YOUR�1%�SECTION
� *� HAVE�NOTICED�THAT�YOU�ARE�GIVING�AN�
INCREASING�AMOUNT�OF�COVERAGE�TO�DISK�MAGAZINES�� *�WOULD�
LIKE�TO�MAKE�ONE�OF�THESE�MYSELF�WHICH� *� COULD�HAND�OUT�TO�
MY�FRIENDS��8OULD�$AN%O�HANDLE�THE�JOB�OR�IS�THERE�A�1%�

PROGRAM�AVAILABLE�DESIGNED�SPECIFICALLY�FOR�THIS�TASK 
"LSO
� *� AM�THINKING�OF�BUYING�A�BLACK�AND�WHITE�HAND�SCANNER��8HICH�

WOULD�YOU� RECOMMEND �*� UNDERSTAND�THAT�THE�1OWER�$OMPUTING�HAND�
SCANNER�IS�WORTH�CONSIDERING�

.ARK�3EEVES
�4LADE�(REEN
�,ENT

$AN%O�WILL� DO�THE�JOB
� BUT�YOUeRE� PROBABLY�BETTER�OFF�WITH�A�VERY�IMPRESSIVE�
1%�DISK�MAGAZINE�AUTHORING�SYSTEM�CALLED�.AGNETIC�1AGES�� *TeS�GEARED�
ENTIRELY�TOWARDS� THE�TASK�OF�PRODUCING�DISK�MAGAZINES
� SO�YOUe LL� PROBABLY�FIND�
IT�MUCH�EASIER�TO�WORK�WITH�� *T�S� ON� 'ISH� DISK�����

"S�FOR�THE� HAND�SCANNER
� THE�ONE�THAT� *� PERSONALLY� RECOMMEND� 	AND� *�
KNOW�THAT�OUR�%51�&DITOR
� +EFF�8ALKER
�WOULD�AGREE�WITH�ME�ON�THIS
� IS� THE�
1OWER�4CANNER�FROM�1OWER�$OMPUTING�� �SEE�PAGE����OF�THIS� ISSUE� FOR�A�
REVIEW�OF�THE�VERY� LATEST�COLOUR�VERSION��+)

'�"�2&',)�25'!#

) *�AM�NOW�A�HAPPY�
OWNER�OF�A�NEW�
"MIGA����)%
�BUT�*�
HAVE�A�SERIOUS�

PROBLEM��.Y�OLD�����1LUS�HAD�A�
4$4*�DISK�OF����.B�AND�NOW�THEY�
SAY�*�CANeT �CONNECT�A�SECOND�HARD�
DRIVE��$OMMODORE�SAY�THAT�
THEORETICALLY�IT�CAN�HAVE�TWO�*%&�
DRIVES�BUT�YOU�NEED�TO�OPEN�THE�
MACHINE�AND�HAVE�A�CONNECTION� LEAD�
OUTSIDE�THE�CASE�SOMEHOW�

$AN�THIS�BE�DONE �*F�SO
� HOW 
#Y�THE�WAY
� HOW�DO�YOU�CONNECT�A�
SECOND�4$4*�DRIVE �5HE�REASON� *� ASK�
IS�BECAUSE�4$4*�DRIVES�HOW�HAVE�
REMOVABLE�CARTRIDGES�WHICH� *�THINK�
IS�PRETTY�NEAT�� �BUT� *%&�DRIVES�SEEM�
LACKING�IN�THIS�AREA�

'REYR�/JARDVIK�
&GIISTADIR�
*CELAND

$ONNECTING�TWO� *%&�DRIVES�TO�ANY�
COMPUTER� IS� A�PAINFUL� AND�OFTEN�
POINTLESS�EXERCISE�� 4$4*� DRIVES� ARE�
RELATIVELY�COMPATIBLE�� �YOU�CAN� LINK�
UP�TO� SEVEN� DIFFERENT�DEVICES� TO�ONE�
CONTROLLER
� BUT�WITH� *%&�YOU� HAVE� ALL�
SORTS�OF�WEIRD�JUMPER�SETTINGS�TO �SET�
ON� EACH�DRIVE
� AND� SOME�DRIVES�WONeT�
WORK�WITH�DRIVES�FROM�A�DIFFERENT�
MANUFACTURER�

5HE�OTHER�PROBLEM�WITH� THE�
"MIGA����)%� *%&� IS�THAT� IT� IS�A������
INCH� *%&�CONNECTOR
�WHICH� IS� NOT�THE�
SAME�AS� THE� STANDARD� ����INCH� *%&�
CONNECTOR�FOUND�ON�MOST�����INCH�
*%&�DRIVES�� 4O
� ADDING�A�SECOND�
EXTERNAL� *%&�DRIVE�TO�AN�"MIGA�
���)%� IS�EXTREMELY�DIFFICULT�

"DDING�EXTRA�DRIVES�TO�A�4$4*�
CONTROLLER� IS� SIMPLE��:OU�JU S T�SET�THE�
4$4*� DEVICE�NUMBER�ON� THE�NEW�
DEVICE�AND� LINK�THE�DEVICE�TO �THE�
EXTERNAL� 4$4*� PORT�ON�YOUR�COMPUTER��
5HERE�ARE� *%&� REMOVABLE� CARTRIDGE�
DRIVES
� INCLUDING�AN� *%&�VERSION�OF�
THE� POPULAR�4YQUEST���.B�AND�
��.B�CARTRIDGE�DRIVES
� ALTHOUGH�
AGAIN� THESE�WILL� BE�D IFFICULT�TO � LINK�TO�
AN�"MIGA����)%��+3

��� '2� -..#0

) *�AM�CURRENTLY�
CONSIDERING�THE�
PURCHASE�OF�AN�"MIGA�
"�����AND� *�WOULD�

BE�GRATEFUL� IF�YOU�COULD�CLARIFY�SOME�
AREAS�OF�ITS�SPECIFICATION�AND�
EXPANSION�CAPABILITIES�

A
� 'ROM�YOUR�ARTICLE� IN�THE�
%ECEMBER�ISSUE
� *� UNDERSTAND�THAT�
THE�"�����RUNS�APPROXIMATELY�FOUR�
TIMES�FASTER�THAN�AN�"�����8HAT�
EXACTLY�ARE�THE�PRACTICAL�
ADVANTAGES�OF�THIS
� BEARING�IN�MIND�
THAT�THE�"�����HAS�A�MORE�
DEMANDING�OPERATING�SYSTEM 

B
�4INCE�THE�"����� IS� BASED�ON�
A����BIT�PROCESSOR�AND�FULL����BIT�
ARCHITECTURE
�WILL� IT �REQUIRE�
EXPENSIVE����BIT�3".�CHIPS �5HE�
CURRENT�1$.$*"�3".�EXPANSIONS�
FOR�THE�"����SEEM� RATHER�EXPENSIVE�
SO�IT�WOULD�BE�NICE�IF�THE�"�����
COULD�ACCEPT� INTERNAL�3".�ONES�

C
� *� UNDERSTAND�THE�"�����HAS
��.B�OF�3".�AS�STANDARD��%OES�THIS�
MEAN� IT�HAS��.B�OF�'AST�3".�AND�
�.B�OF�$HIP�3". 

D
�8HAT�CAPACITY�FLOPPY�DRIVE�
DOES�THE�"�����HAVE �%OES� IT�USE�A�
STANDARD����,�UNIT�OR�THE�FAR�
SUPERIOR�����.B�UNITS�TO�BE�FOUND�
IN�THE�"���� 

E
� *S�THE�"�����COMPATIBLE�WITH�
HARD�DRIVES�FOR�THE�"��� 

F
� *F�*� BUY�AN�"���� *%&�DRIVE�
SEPARATELY
�WILL� *� RECEIVE�ALL�THE�
NECESSARY�SOFTWARE�THAT�*�W ILL�NEED�
TO�FORMAT�THE�DRIVE 

G
�$OULD�YOU�PLEASE�TE LL�ME�
ABOUT�%ELUXE�1AINT���

%AVID�-AMBERT�
(ARROWHILL�
(LASGOW

A
� )AVING�A�FASTER�COMPUTER� IS� LIKE�
HAVING�A�FASTER�CAR�� �YOU�GET�WHERE�
YOU�WANT�TO �GO�FASTER�OR
� IN� THE�CASE�
OF�THE�"����
� YOU�GET�WHAT�YOU�WANT�
FASTER��5HE�"����eS�FASTER�PROCESSOR�
AND� ���BIT�ARCHITECTURE� SPEEDS�UP�
VIRTUALLY�EVERY�ASPECT�O F�THE�"MIGA�
INCLUDING�THE�8ORKBENCH�� 0NCE

YOUeVE�USED� AN� ACCELERATED�"MIGA
�
YOU�LL� NEVER�WANT�TO�GO�BACK�TO�A�
������BASED�ONE�

B
�5O�GET�THE�"�����TO� RUN� AT�FULL�
SPEED
� YOU�WILL� NEED����BIT�3".�
CHIPS
� THOUGH� IT�CAN�ALSO�USE� ���BIT�
3".� IN� THE� SHAPE�OF�A� 1$.$*"�3".�
CARD�� *� DONeT �SEE� HOW�YOU�CAN� CLAIM�
THAT�A�1$.$*"�3".� CARD� IS�
EXPENSIVE�� �A��.B�1$.�CARD� CAN�BE�
BOUGHT�FOR�UNDER�\ ����

C
�5HE�"�����HAS��.B�OF�$HIP�
3".�� )OWEVER
� ANY�MORE�3".�THAT�
YOU� ADD�TO�THE�MACHINE�WILL� BE�
TREATED� AS�'AST�3".�

D
� 6NFORTUNATELY
� THE�"�����STILL�
USES�THE�SAME����,�DISK�DRIVES�THAT�
YOUeLL� FIND� IN�THE�"����AND�"�����
$OMMODORE�HAD� PLANNED�TO� FIT�THE�
MACHINE�WITH� A�HIGH� DENSITY�DISK�
DRIVE
� BUT�TH IS�WOULD� HAVE� BUMPED�
THE�PRICE� UP�QUITE�SUBSTANTIALLY�

E
�5HE�BEST�WAY�TO� ANSWER�THIS�
ONE� IS�TO �DIRECT�YOU� TO�TH IS�MONTH�S�
COVER�FEATURE�ON� *%&�DRIVES
�WHICH�
YOU� CAN�FIND� BY�TURNING�BACK�TO� PAGE�
���� )OWEVER
� *�WILL� MAKE�THE� POINT�
THAT
�WHEN�THEY�APPEAR
� YOUeLL� ALSO�
BE�ABLE�TO �USE�"����HARD�DRIVES�THAT�
CONNECT�TO � THE�MACHINE�VIA� THE�
1$.$*"�SLOT�

F
� /OT�USUALLY
� ALTHOUGH�YOU�COULD�
TRY�ASKING�THE� SUPPLIER�FOR�THE�
NECESSARY�SOFTWARE�WHEN�YOU� BUY�THE�
DRIVE��0NCE�AGAIN
� TH IS�MONTHeS� COVER�
FEATURE�HAS� A� LOT�O F�FURTHER�DETAILS� ON�
TH IS� TOPIC
� AND�YOUeLL� ALSO�BE�
INTERESTED� IN� THE� NEWS�STORY�ON�
"MIGA%04�3ELEASE�����ON� PAGE���

G
�"S�FAR�AS� *�M� AWARE
� THEREeS�NO�
SUCH�THING�AS�%ELUXE�1AINT����8HAT�
YOU� ARE� PROBABLY�REFERRING�TO� IS�
%ELUXE�1AINT�����"("�WHICH� PROVIDES�
DIRECT�SUPPORT�FOR�THE�NEW�"("�CHIP�
SET�� &LECTRONIC�"RTS�DEMONSTRATED�
TH IS�TO�US� LUCKY�JOURNOS� AT�THE� RECENT�
LAUNCH� OF�THE�"�����AND�FROM�WHAT�
*eVE� SEEN
� IT eS� ONE�HELL� O F�A� PROGRAM��
#OASTING�A� PROPER�8ORKBENCH�����
USER�INTERFACE�AND�FULL� SUPPORT�FOR�THE�
"����eS� NEW�SCREEN�MODES
� IT�
SHOULD� BE�AVAILABLE�BY�THE�TIME�YOU�
READ�THIS�� ,EEP�YOUR�EYES�PEELED� FOR�
A� FULL� REVIEW�SOON���� +)

2&#�5�7�2-�"24
'OR�SOME�TIME�*eVE�
BEEN� INVOLVED� IN�
HOME�VIDEO�
PRODUCTION�� �

HOLIDAYS
�WEDDINGS
�ANNIVERSARIES
�
AND�SO�ON�� �AND�COMPILED�MY�OWN�
CAPTIONS�AND�TITLES�USING�-ETRASET
�
STENCILS
�CUTOUTS�AND�THE�LIKE��/OW�*�
WANT�TO�GO�THE�WHOLE�SEMI�PRO�HOG�
AND�USE�A�COMPUTER�TO�ASSEMBLE�
EDITING
�CAPTIONS
�TITLES�AND�
ANIMATIONS�� *�WOULD� LIKE�TO�BE�ABLE�
TO�WIPE
�DISSOLVE�AND�FADE�THESE�
OVER�LIVE�VIDEO�

)OWEVER
�TRYING�TO�OBTAIN�
INFORMATION�ON� d%ESKTOP�7IDEOe� FROM�
LOCAL� RETAILERS� IS� LIKE�TRYING�TO�GET�
SOMEONE�TO�EXPLAIN�HOW�TO�MAKE�A�
HYDROGEN�BOMB��4O�*eM�HOPING�THAT

YOU�WILL�BE�ABLE�TO�POINT�ME�IN�THE�
RIGHT�DIRECTION� IN�THE�FOLLOWING�
AREAS
� BEARING�IN�MIND�THAT� *� HAVE�A�
BUDGET�OF�\�����TO�\�����AND�A�
4ONY�7����CAMCORDER
�1ANASONIC�
/7�'4��#�4�7)4�RECORDER
�4ONY�
,7�����4�7)4�57�AND�AUDIO�
DUBBING�MIXER�FOR�VIDEO�EQUIPMENT��
.Y�QUESTIONS�ARE�AS�FOLLOWS�

A
�8HICH�COMPUTER�SHOULD� *� BUY
� �AN�"MIGA����
�"MIGA����)%
�THE�
NEW�"�����OR�SOMETHING�ELSE 

B
�8HAT�SORT�OF�GENLOCK�	IF�ANY
�
DO� *� NEED 

C
�8HAT�ELSE�DO� I� NEED�FOR�
ASSEMBLE�EDITING 

D
�8HAT�SOFTWARE�SHOULD� *�BUY�
FOR�PAINTING�AND�GRAPHICS 

E
� *�ALSO�HAVE�A�4ONY����INCH�
57��8ILL�THIS�BE�0,�FOR�USE�WITH�THE�
"MIGA�OR�WILL� *�NEED�A�SPECIFIC�
MONITOR�INSTEAD 

#EING�A�COMPLETE�NOVICE� *� HAVE�
PROBABLY�LEFT�OUT�SOME� ITEMS�WHICH�
YOU�MAY�CONSIDER�ESSENTIAL
�SO�FEEL�
FREE�TO�CORRECT�ME�

*�AM�ALSO�CONCERNED�THAT�IF�*�BUY�
FROM�A�MAIL�ORDER�COMPANY�*�MAY�BE�
SOLD� dGREY�IMPORT��EQUIPMENT�WHICH�
IS�NOT�GENUINE�AND�HAS�DOUBTFUL�
WARRANTY�COVER�� #UT�IT�DOES�APPEAR�
THAT�BUYING�COMPUTERS�AND�SOFTWARE�
IS�MUCH�CHEAPER�BY�MAIL�� �SO�WILL� I�
BE�SAFE 

.R�(�8HITE�
$OVENTRY

*eD�TEND�TO�GO�FOR�THE�NEW�"�����FOR�
A�NUMBER�OF�REASONS�� �THE� NEW�
SCREEN� MODES�FOR�ONE
� THE� LATEST�
OPERATING�SYSTEM�FOR�ANOTHER��:OUeLL�
PROBABLY�WANT�TO � ADD�A� HARD�DRIVE�AT�
SOME�STAGE�BUT�UNTIL� YOU� ARE�
PROFICIENT�WITH�YOUR�COMPUTER�YOU�
COULD� POSSIBLY�WAIT�� .IND�YOU
� HARD�
DRIVES� ARE�EXTREMELY�USEFUL
� AND� IF�
YOU�DO�DECIDE�ON� BUYING�ONE�GO�FOR�
THE� BIGGEST�YOU� CAN� AFFORD�� �AND�
DEFINITELY� LARGER�THAN���.B
� )OWEVER
�
*�WOULD� RECOMMEND� ADDING�AT� LEAST�
�.B�OF�EXTRA�MEMORY� IMMEDIATELY�� *F�
YOU�DON �T�HAVE� A� HARD�DRIVE�YOU�WILL�
FIND� A� SECOND�FLOPPY�DRIVE�HANDY
� BUT�
NOT�NECESSARILY�ESSENTIAL�

"�GENLOCK�WILL� DEFINITELY�BE�
INDISPENSABLE� IF�YOU�WISH� TO�OVERLAY�
TITLES�AND�GRAPHICS�ONTO�VIDEO��:OUeLL�
NEED�ONE�WITH�4�7)4�CAPABILITY�AND�
AT�TH IS� STAGE� *eD� RECOMMEND�THE�
&LECTRONIC� %ESIGN�:�$�GENLOCK�	AS�
REVIEWED� IN�"MIGA�4HOPPER�*SSUE��
��
"NOTHER�POSSIBILITY� IS�THE� NEW�(�-OCK�
FROM�(71
�WHICH�WAS�BEING�
DEMONSTRATED� AT�THE�'UTURE�
&NTERTAINMENT�4HOW�AT�THE�END� OF�
LAST�YEAR�AND� LOOKED� PRETTY�GOOD
�
THOUGH� *eVE� NOT�HAD� CHANCE�TO� TAKE�A�
CLOSE� LOOK�AT�ONE�YET�� #OTH�THESE�
GENLOCKS�ALSO�HAVE�COMPOSITE�
INPUTS
� AMONG�OTHER�FEATURES�

5HERE�ARE� SEVERAL� EDITING�
SYSTEMS�AVAILABLE
� INCLUDING�(OLD�
%ISKeS� 7IDEO�%IRECTOR
� &.3eS�
7IDEO1IIOT�AND� 4YNTRONICeS�&DIT.AN��
"LL�WORK�DIFFERENTLY�AND�COVER�A� RANGE

LLL� �$ ���)�&''�(�N � ))+�����N �$�(��� ����
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EAD�JUST�ABOUT�ANY�ARTICLE�
ON�PROGRAMMING�IN��30.( �
!/566,7�AND�YOUeLL�FIND�A�
RECOMMENDATION�FOR�

"DDISON�8ESLEYeS� ����,74,2�
 ,-,7,4*,��(4:(28�	OFTEN�
ABBREVIATED�TO� ���
�5HE� REASON� IS�
SIMPLE�� THEY�CONTAIN�ALL� THE�
INFORMATION�YOU�NEED�TO�KNOW�IN�
ORDER�TO�PROGRAM�THE�"MIGA�
PROPERLY�� -ETeS�TAKE�A� LOOK�AT�THE�
LATEST�EDITIONS
� UPDATED�TO�TAKE�
ACCOUNT�OF�8ORKBENCH���

�+'%��0-+�)#0,#*�
0#$#0#,!#�+�,3�*���
',!*3"#1����32-"-!1
5HIS�VOLUME�CONTAINS�DETAILS�OF�ALL� OF�
THE�"MIGA�S� INCLUDE�FILES�AND�FUNCTION�
AUTODOCS�� *T�ALSO�CONTAINS�A�HOST�OF�
OTHER�USEFUL� ITEMS�

ARE�ORGANISED�ALPHABETICALLY
� LIBRARY�
BY� LIBRARY
�WITH� AN� ALPHABETICAL�
FUNCTION� INDEX�MAKING�IT�EASY�TO�FIND�
YOUR�WAY�AROUND�

"FTERWARDS�COMES�THE�DEVICES�
SECTION
� CONTAINING�SUMMARIES�OF�THE�
DEVICE� CALLS�AND� SO�ON��5HIS� IS�
FOLLOWED� BY�THE�D ISK�C IA �POTGO�AND�
MISCELLANEOUS� RESOURCE� SUMMARIES
�
AFTER�WHICH�COMES�THE�VERY�HEFTY�$�
AND� ASSEMBLY� LANGUAGE� d INCLUDEe� FILE�
LISTINGS�� 5HIS�VOLUME�ALSO� INCLUDES�
THE� SOURCE�CODE�FOR�A� SAMPLE� LIBRARY�

1LENTY�OF� REFERENCE� CHARTS� ARE�
PROVIDED
� GIVING�DETAILS�OF�THE�
LIBRARIES�AND�THEIR�FUNCTION�OFFSETS
�
ASSEMBLER� INCLUDE�FILE�STRUCTURE�
PREFIXES
� AND� STRUCTURE�OFFSET�
REFERENCE�DETAILS��5HEREeS�ALSO� A�
HARDWARE� REGISTER�MAP�AND� A�$�
INCLUDE�FILE� CROSS�REFERENCE�TABLE�

5HE� FIRS T�SECTION� PROVIDES�THE�
LIBRARY�SUMMARIES� AND� IT�MUST�BE�
SAID� AT�THE�OUTSET�THAT�TH IS�MATERIAL�
IS�ESSENTIAL� FOR�THE� SERIOUS�"MIGA�
USER
� BECAUSE� IT�CONTAINS�DETAILS� AND�
USAGE� INSTRUCTIONS�FOR�EVERY�ROUTINE�
IN�EVERY� LIBRARY�� 'UNCTION�DESCRIPTIONS

�+'%��0-+�)#0,#*�
0#$#0#,!#�+�,3�*���
*' 0�0'#1
5HIS� BEGINS�BY�PROVIDING�A�MASSIVE�
INTRODUCTION�TO � *NTUITION
� THE� LIBRARY�
WHICH� PROVIDES�THE�"MIGAeS�HIGH�LEVEL�
PROGRAMMING� INTERFACE�� *T�COVERS� THE

�
������ ������,��
������ �����

'UNCTION�� �5HIS� IS�A�$�ORIENTATED�TERM�USED�TO�DESCRIBE�A�SUBROUTINE�LIKE�
PIECE�OF�CODE�

*NCLUDE�FILE�� �'ILES�OF�PREDEFINED�CONSTANTS
� DATA�BLOCK�DEFINITIONS
� MACROS
�
AND� SO�ON
� THA T�MAY�BE� d INCLUDEDe� AT�THE� FRONT�OF�A�SOURCE� CODE�FILE�
USING�A�SPECIAL�DIRECTIVE��8HEN�THE� PROGRAM� IS�COMPILED� THESE�
ADDITIONAL� FILES�ARE� READ� IN�AND� USED�JU S T�AS� IF�THEY�HAD� BEEN�WRITTEN�AS�
PART�O F�THE�SOURCE�CODE� ITSELF�

*�0 �� �"N� ABBREVIATION� FOR� d INPU T�OU TPU Te� AND� CAN� INVOLVE�ABSOLUTELY�ANYTHING�
WHICH� IS� CONCERNED�WITH�GETTING�DATA� INTO
� AND�OUT�OF
� A�COMPUTER�

-70�� �5HIS�EXPRESSION� STANDS�FOR� -IBRARY�7ECTOR�0FFSET�� #ASICALLY�THESE� ARE�
INDEX�VALUES�WHICH� ALLOW�YOU�TO� SPECIFY�A� PARTICULAR�FUNCTION�WITHIN� AN�
"MIGA� LIBRARY�

3,.�� �"N� ABBREVIATION� FOR� d30.� ,ERNEL� .ANUALe

4TRUCTURES�� � 5HESE�ARE�$� LANGUAGE�COMPLEX�VARIABLES�WHICH� ARE� FREQUENTLY�
USED� BY�THE�"MIGA� PROGRAMMER�TO�DEFINE�OF�BLOCKS�OF�DATA�	THE�"MIGA�
SYSTEM� INCLUDE�FILES� CONTAIN� MANY�PRE�DEFINED� STRUCTURES
�

USE�OF�SCREENS
�WINDOWS
� GADGETS
�
MENUS� AND� SO�ON�FROM�THE�
PROGRAMMEReS�VIEWPOINT�� #ECAUSE�
*NTUITION� HAS� CHANGED� SO�MUCH�WITH�
8ORKBENCH� �
� THERE� IS� A� LOT�O F�NEW�
MATERIAL� TO �BE�FOUND� HERE� 	INCLUDING�
THE�USE�OF�PUBLIC� SCREENS
� THE�OBJECT��
ORIENTATED� #0014*� *NTUITION�
EXTENSIONS
�(AD5OOLS�AND� THE�"4-�
FILE� REQUESTER
�

"S�WELL� AS�THESE�MAJOR�SYSTEM�
ADDITIONS�YOUeLL� FIND� DETAILS�O F�THE�
OTHER�SYSTEM�CHANGES�THAT�HAVE�
OCCURRED�� "S�SOME�OF�YOU�MAY�
ALREADY� KNOW
� A� LOT�O F�THE� *NTUITION�
STRUCTURES�AND�FLAG�DEFINITIONS�USED�
IN� EARLIER�VERSIONS�OF�THE�OPERATING�
SYSTEM� HAVE� NOW�CHANGED
� AND�
CONSEQUENTLY�A�WEALTH� OF�DETAIL�
CONCERNING�THE�NEW�EXTENSIONS� HAS�
BEEN� PROVIDED�

0VERVIEW�STYLE�DISCUSSIONS�OF�
HOW�$OMMODORE�HAS�ATTEMPTED�TO�
MAKE�MANY�OF�THE�EXTENSIONS�
TRANSPARENT�TO�����BASED�
PROGRAMMERS�ARE�GIVEN�TOGETHER�WITH�
A� LOT�O F�USEFUL�GUIDELINES� FOR

CONCEPTS�THIS� S TU FF�IS� STILL
� AS� IT�HAS�
ALWAYS�BEEN
� HARD�WORK�WHEN�FIRST�
ENCOUNTERED� 	EVEN�FOR�EXPERIENCED�
PROGRAMMERS
�

-IBRARIES� IS� ALSO�THE�VOLUME� IN�
WHICH�YOU�CAN�GET�AUTHORITATIVE�
DETAILS� OF�THE�"MIGAeS� SUPERB�
GRAPHICS� FACILITIES��"S�WELL� AS�GENERAL�
INTRODUCTIONS�YOUeLL� FIND� ACCOUNTS�OF�
SUCH�THINGS� AS�THE�"MIGAeS�DISPLAY�
MODES
� IMAGE�FORMATION
� VIEWPORT�
CREATION
� AND� SO�ON
� AND�VERY�
DETAILED� ACCOUNTS�OF�SPRITE� HANDLING
�
#OBS
� AND�THE� USE�OF�THE� SYSTEM�S�
ANIMATION� FACILITIES�

"LTHOUGH�THE� *NTUITION
� &XEC�AND�
GRAPHICS�MATERIAL� CONSTITUTE�A� LARGE�
PROPORTION�OF�TH IS�VOLUME�THE�OTHER�
LIBRARIES�ARE� NOT�FORGOTTEN��"S�WELL� AS�
PROVIDING�DETAILS� OF�ALL� THE� LIBRARIES�
CARRIED� OVER�FROM� ���� 	LAYERS
�
TRANSLATOR
� MATHS� LIBRARIES�AND� SO�ON
�
THERE�ARE� NEW�CHAPTERS�ON� THE�
$OMMODITIES� &XCHANGE� LIBRARY�	USED�
TO� CREATE�STANDARDISED�CUSTOM� INPUT�
HANDLERS

� THE� *''1ARSE� LIBRARY�AND�
THE� 6TILITY� LIBRARY�WHICH� HOUSES� A

PROGRAMMERS�THAT�NEED�TO�WORK�WITH�
BOTH� THE�OLD� AND� NEW�"MIGA�
OPERATING�SYSTEMS� 	WHICH� AT�THE�
MOMENT�OF�COURSE�MEANS�THE�
MAJORITY�O F�US
�

*TeS�WORTH�MENTIONING�THAT
� FROM�
THE� POINT�O F�VIEW�OF�THE�APPLICATIONS�
PROGRAMMER
� *NTUITION� IS� ACTUALLY�ONE�
OF�THE� SIMPLER�COMPONENTS�OF�THE�
"MIGA� SYSTEM�TO�GET�TO�GRIPS�WITH��
5HERE�ARE� PLENTY�OF�EXAMPLES�
SUPPLIED� IN� THIS�VOLUME� 	MAINLY� IN�$
�
AND�THE�MATERIAL� IS
� IN� GENERAL
�
RELATIVELY�STRAIGHTFORWARD� TO�
UNDERSTAND�� �THIS�MAKES�THE�EARLY�
CHAPTERS�OF�THE� -IBRARIES�VOLUME�
SOME�OF�THE�MOST�ACCESSIBLE� TO�THE�
SERIOUS�"MIGA� NEWCOMER�

)IDDEN� BENEATH� THE�"MIGAeS�
*NTUITION� INTERFACE� LIES�SOME�VERY�
COMPLEX�SOFTWARE�COMPONENTS�� 0NE�
SUCH� COMPONENT�WHICH� BOTH� MERITS
�
AND�GETS
� SPECIAL� ATTENTION� IS� THE�
MULTI�TASKING� d&XECe� SYSTEM��5OPICS�
COVERED� INCLUDE�THE� USE�OF�&XEC�
FUNCTIONS
� LISTS
� LIBRARY�ORGANISATION
�
MESSAGE� PASSING
� INTERRUPTS
� AND�
&XEC�S� *�0�TECHNIQUES�� .OST�OF�THE�
&XEC�MATERIAL� IS�OF�COURSE� BASED� ON�
THAT�FOUND� IN�EARLIER�EDITIONS
� BUT�
THERE� IS� NOW�A�VERY�GOOD� INTRODUCTORY�
SECTION�WHICH� INCLUDES�DISCUSSIONS�
OF�THE�AMIGA�LIB� STUB� ROUTINE�
MECHANISM
� EXPANDED�EXPLANATIONS�
OF� LIBRARY� LAYOUTS� AND� -70�VALUES� AND�
SO�ON�� "LL� O F�THE�MAIN� &XEC�TOPICS� ARE�
CAREFULLY�DEALT�WITH� BUT�BECAUSE�
MANY�OF�THE� ISSUES� INVOLVE�DIFFICULT

AS�5AG�-IST�OPERATIONS�AND� CALLBACK�
HOOKS
� THAT�DONeT �QUITE� FIT� IN�
ANYWHERE�ELSE�

5HIS�MANUAL� CERTAINLY�PROVIDES�AN�
IMMENSE�AMOUNT�OF�UP�TO�DATE
�
USEFUL� MATERIAL� BUT� IT� IS� ALSO�OBVIOUS�
THAT�THE�DOCUMENTATION� ITSE LF�IS�
MATURING�NICELY�� IMPROVED� LAYOUTS
�
BETTER�EXAMPLES
� MORE� NOTES�ABOUT�
WHAT�PROGRAMMERS� SHOULD� AND�
SHOULD� NOT�DO
� SNIPPETS�OF� d INSIDE�
INFORMATIONe 
� AND� IN�GENERAL� FAR�MORE�
HELP��5HERE�EVEN� SEEMS
� IN� SOME�
PLACES� AT� LEAST
� TO� BE�AN� ATTEMPT�TO�
dSOFTENe� THE� STYLE� SLIGHTLY�� �THIS�MIGHT�
JU S T�BE� THE�EFFECT�O F�THE� PASSAGE�OF�
TIME�ON�THE� CORE�DOCUMENTATION� OR� IT�
MIGHT�BE� A�DELIBERATE� ATTEMPT�TO�
MAKE�SOME�OF�THE�MATERIAL� MORE�
ACCESSIBLE� TO� NEWCOMERS�� &ITHER�WAY�
IT� IS�A�VERY�WELCOME�CHANGE�� *T�WAS�
NICE�ALSO�TO � READ�THE�ODD� NOTES�
ABOUT�SOME� ����BUGS�WHICH� HAVE�
COME�TO� LIGHT�	AND� HOW�THEYeVE�BEEN�
FIXED
�AND� *� PARTICULARLY� LIKED� THE�
3ELEASE���COMPATIBILITY�NOTES� THAT�
HAVE�BEEN� PROVIDED�� �THESE� INCLUDE�
DETAILS� OF�SOME�OF�THE�TRICKS� USED�BY�
���� PROGRAMMERS�THAT�ARE� NOW�
CAUSING�SOME� PROGRAMS�TO�BREAK�
UNDER�VERSION���

�+'%��0-+�)#0,#*�
0#$#0#,!#�+�,3�*���
"#4'!#1
5HIS� IS� ANOTHER�AREA�OF�THE�
DOCUMENTATION�WHERE�THE�MATERIAL�
HAS� BOTH�GROWN� AND�MATURED� RELATIVE
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M � N�THIS�MONTHeS�CODE�CLINIC
� *eM�
* � GOING�TO�FIX�A�FEW�PROBLEMS� IN�
* � A�SHORT� ROUTINE�WHICH

MEASURES�TIME
� AND� IN�DOING�
SO
� TOTALLY� RE�WRITE� IT�FROM�SCRATCH��
5HE�PROGRAM�USES�THE�VERTICAL� BLANK�
TIMER�TO�COUNT� IN���THS�OF�A�SECOND
�
WAITING�UNTIL�A�SPECIFIC�AMOUNT�HAS�
BEEN�COUNTED�� *T�TAKES�THE�FORM�OF�A�
ROUTINE�CALLED� dWAITTIMEe� AND�TAKES�
ONE�PARAMETER
� IN�THE������eS�
REGISTER�%0
�WHICH� IS�THE�NUMBER�OF�
��THS�OF�A�SECOND�TO�WAIT��5HE�WAY�
IT�DOES�THIS�IS�A� LITTLE �DODGY
�WHICH�
BRINGS�US�TO�THE�THE�BUG�IN�THE�
PROGRAM�� IT�DOES�NOT�WORK�RELIABLY��
5HE�AUTHOR�HAS�EVEN� HAD�DISK�
CORRUPTIONS�AS�A�RESULT�OF�USING�IT�
AND� IS�CONFUSED�AS�TO�WHY�

5HE� ROOT�OF�THE� PROBLEM� IS� IN� THE�
FIRS T�FEW� LINES�OF�THE� ROUTINE�

*��((�"��

"#)�"	������
������� �'$��

!��� ��)�!�����

"#)�	!� �������

"#)�	*� ���
���������

2UITE�WHY�TH IS�WORKS� AT�ALL� IS�BEYOND�
ME��5HE�"MIGA�OPERATING�SYSTEM�
	04
� IS�EXTREMELY�COMPLICATED
� AND

RELIES�ON� THE� INTERRUPT�SYSTEM�TO�
OPERATE� CORRECTLY��8HAT�TH IS� CODE�
DOES� IS� REMOVE�ONE�OF�THE�04�S�VITAL�
BLOOD�VESSELS
�WAIT�A�WHILE
� PLUG� IT� IN�
AGAIN� AND�EXPECT� IT�TO� STILL� BE�ALIVE��
5HIS�WILL� NOT�WORK�� :OU� MUST�ASK�THE�
04�FOR�ACCESS� TO� THE�7ERTICAL#IANKING�
INTERRUPT
� BY�CALLING�A�SPECIAL�
EXEC�LIBRARY� ROUTINE�CALLED�
"DDLNT4ERVER�� �TH IS�WILL� ADD� A� ROUTINE�
OF�YOUR�SPECIFICATION� TO�THE� INTERRUPT�
CHAIN�� :OU� CAN� HAVE�THE�TOP� PRIORITY� IF�
YOU�WISH
� AND�THEN�YOUR� ROUTINE�WILL�
BE�CALLED� EVERY���TH�OF�A�SECOND�
5HIS�WAY
� THE� REST�OF�THE�04�ALSO�
CONTINUES�TO�OPERATE�

"�FAR� PREFERABLE� SOLUTION� IS� TO�USE�
THE�TIMER�DEVICE� IN� THE�"MIGA�TO�WAIT�
FOR�TIMES
� AS� IN� THIS�MONTHeS� LISTING��
5HIS� CO�OPERATES�WITH� THE�04� IN� EVERY�
WAY
� AND�WILL� MEASURE�TIMES�FAR�MORE�
ACCURATELY�THAN�THE� INTERRUPT�SYSTEM��
5HE�TIMER�DEVICE� IS�MULTI�TASKING
� AND�
CAN� BE�ASKED�TO� fGET�ON�WITH� THE�
TIM ING�WHILE� *� DO� SOMETHING�ELSE
� AND�
LET�ME� KNOW�WHEN� MY�TIM E eS� UPg �

%#,#0�*�- 1#04�2'-,1
���:OU� HAVE� ACCESSED�THE� INTERRUPT�
SYSTEM�WITH�

"#)�	!�������

5HIS� IS�VERY�NAUGHTY
� FOR�TWO� REASONS��
5HE�FIRS T� IS�THAT�YOU� SHOULD� NEVER�
ACCESS�ANY�OF�THE������ eS�VECTORS
�
EVER��5HE�ONLY�MEMORY� LOCATION�
YOUeRE� LEGALLY�ALLOWED�TO�TOUCH� IN� THE�
"MIGA�OTHER�THAN� THE� CUSTOM� CHIPS�
	AND�ONLY�THEN� IF�YOUeVE�ASKED�THE�
04
� IS� �����
� THE� &XEC#ASE
� AND�
YOUeRE�ONLY�ALLOWED�TO� READ�FROM� IT��
"CCESSING�THE�VECTOR�TABLES�WILL�
CAUSE�UNRELIABLE� SYSTEM� OPERATION
�
AND� POSSIBLY�CRASHES� AND�DATA� LOSS�

5HE�SECOND� IS�THA T�FROM�THE�
������ AND� ABOVE
� THE�VECTOR�TABLE�
CAN� BE�MOVED�WITH� THE� NEW�7#3�
REGISTER��"� LOVELY�SIDE�EFFECT�O F�THIS� IS�
THAT�THE�ENTIRE�TABLE�CAN� BE�MOVED�TO�
���BIT�'AST�3".��8ELL
� IT�COULD� IN�
THEORY
� BUT�$OMMODORE�HAVE�BEEN�
UNABLE� TO�DO�THIS� BECAUSE�TOO�MUCH�
SOFTWARE�CRASHED� BECAUSE� IT�
ACCESSED�FIXED� LOCATIONS�AS� IN�THE�
ABOVE�EXAMPLE�� *F�YOU�MUST�USE�
INTERRUPTS
� "DDLNT4ERVER�)ANDLER�
AND�3EMLNT4ERVER�)ANDLER�WILL� ALLOW�
ACCESS�TO�THEM�

���:OU� PUSH� LOTS�MORE� REGISTERS�
TO� THE� STACK�THAN�YOU� ACTUALLY�USE�

"#)�"	�������
������� �'$�

:OUR�ENTIRE� ROUTINE�USES� A0
� A L 
 � D0�
AND� D L �TO�OPERATE�� 1USHING�DATA�TO�
THE�STACK� IS� A�SLOW� PROCESS�� �FOR�FAST�
EFFICIENT�CODE
� IT eS� BEST�TO�ONLY�PUSH�
REGISTERS�YOU� ARE�GOING�TO� USE�

��� *N� TERMS�OF�GENERAL� TECHNIQUE
�
THERE�ARE� A�COUPLE�OF�THINGS�YOU�
COULD� HAVE�DONE�TO�MAKE�YOUR�CODE�
QUICKER�AND� MORE� COMPACT�� "LTHOUGH
*� WOULD� RECOMMEND�YOU� LOOK�CLOSELY�
AT�THE� REPLACEMENT�EXAMPLE�BELOW
�
YOU�MIGHT� LIKE�TO�BEAR� IN�MIND�THA T� IF�
YOUR� LEAS�ARE�CLOSER�THAN� ��,
� YOU�
CAN� USE� 1$� RELATIVE�ADDRESSING�TO�
MAKE�THE� INSTRUCTION� SHORTER�

!�� ��)�!����

COULD� BE� REPLACED�WITH�

!�� !�)�!��$�����

#OTH� DO�THE� SAME�THING
� BUT�THE�
LATTER�TAKES� UP� LESS�BYTES�� *F�YOU� ARE�
MOVING� IMMEDIATE�DATA�VALUES� LESS�
THAN� ���� INTO�DATA� REGISTERS
� YOU�CAN�
USE�MOVEQ�	MOVE�QUICK
��5HIS� IS�
MUCH� FASTER
� AND�EFFECTS� ALL� ���BITS�
OF�A�DATA� REGISTER��5HIS� INSTRUCTION�

" #)�%� ��������

IS� FASTER�THAN�

�!&	! ��

� �THE�OFFICIAL� METHOD� ACCORDING�TO� THE�
������ INSTRUCTION�TIMINGS�

"LTHOUGH�YOU�DID� NOT�FALL� INTO� THE�
MOST�DANGEROUS�TRAP�WITH� TIMING
� THIS�
SORT�OF�CODE� IS� COMMON�

�"�!!���!�+�

"#)� 	 * � ���������

*��(��� ��(�

��&�� � � ��*��(������(�

&('

5HIS� ROUTINE�WILL� SIMPLY�WAIT�FOR�A�
WHILE�� 6NFORTUNATELY
� ON� FASTER�
PROCESSORS
� TH IS� ROUTINE�DOES� NOT�
WAIT�QUITE� SO� LONG�� *N� FACT
� IT� RETURNS�
PRETTY�MUCH� INSTANTANEOUSLY�ON�
ANYTHING�FASTER�THAN� A� ������
BECAUSE�OF�THE�CACHES�� 4O
� YOU�
SHOULD� NEVER�USE� SOFTWARE�DELAYS�
LIKE� THE�ABOVE�THREE�LINE�EXAMPLE��
&VENTUALLY
� YOUe LL� PROBABLY�GET�A�
BETTER�"MIGA
� AND�YOUeD� BE� PRETTY�
UPSET� IF�NONE�OF�THE�PROGRAMS�YOU� SO�
PAINSTAKINGLY�WROTE�ON�YOUR�EARLIER�
MACHINE�WORKED�� 54�!"
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8ITH� G LO RIOUS� ��BIT
�
�����MI����I�O�N� CO LOUR� TECH c
NOLOGY
� THE� NEW� &PSON� (5��
����� AND� (5������ FLATBED�
SCANNERS� PRODUCE� HIGH�
DE FIN ITION 
� P RO FESSIONAL�
COLOUR�IMAGES�

�F� PFL� GI<=<I� ?@D� @E�
:FCFLI�FI�9C8:B���N?@K<�

:ET� THEY� ALSO� HANDLE� LINE� ART�
AND� ���� GREYSCALE� IMAGES�
	FOR� MONO%51
� OPTICA L�
CHARACTER� RECOGNITION� AND�
COMPUTER�AIDED�DESIGN
�WITH�
EQUAL�CLARITY�AND�VERVE�

�BLG�M����� ��!������ ��
 KK

0UTPUT� RESOLUTIONS� OF� UPTO�
���DPI�� ARE� AVAILABLE� ON�
THE� (5����� AND� ���DPI��
ON�THE�(5�����

.I8EJG8I<E:@<J�8J�N<CC� �

8ITH� THE� OPTIONAL� TRANSc
PARENCY� ADAPTOR� AND�
AUTOMATIC � DOCUMENT�
FEEDER
� THESE� SCANNERS� ARE�
ALMOST�TOO�ACCOMMODATING�
FOR�WORDS�

�� SUB� SCAN� LOGIC� DOUBLES� THE� STANDARD� ���DPI����DPI�
MAXIMUMS� AND� WORKING� IN� ����� ZOOM� MODE� IN� LINE�
MODE� CAN� OFFER� ����DPI������DPI� WHEN� USED� IN�
CON JUNCTION � WITH� CERTA IN � SOFTWARE� HARDWARE�
CONFIGURATIONS�
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&140/� WON� AN� "MIGA� PRESS� (OLD�
"WARD�FOR�ITS�(5�����COLOUR�SCANNER���
IT� BECAME� THE� FIRST� SUB�^����� FULL� "��
FLATBED� SCANNER� FOR� THE� "MIGA� AND�
OFFERED�SCAN� RATES�OF�UPTO����DPI� IN�
BOTH� ��� BIT� COLOUR� AND� ���� GREY�
SCALE�MONOCHROME�� /OW�&140/�
HAVE� DONE� IT� AGAIN�� 5HEY� HAVE
LAUNCHED� THE� (5����� AND� �
PRICES�START�AT�^����
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5HE�CROWD�WHO�PUT�TOGETHER�
YOUR�FAVOURITE�"MIGA�MAG�
ARE�A�GOOD�BUNCH�OF�SORTS
�
CLUED�UP�TO�THE�EYEBALLS�ON�
ALL�OF�THE�LATEST� RELEASES
�AND�

WHIZZOS�WITH�ALL�THE�MOST�RECENT�
TECHNOKIT��5RUTH� IS
� *�M�OLD�ENOUGH�
TO�BE�THE�FATHER�OF�MOST�OF�THEM
�
AND�OF�COURSE
�WHEN�WE�GET�
TOGETHER
�YOU�CAN� IMAGINE�HOW�*eM�
SOMETIMES�THE�BRUNT�OF�dOLD�MANe�
JOKES��8ELL
�THAT�MAY�BE�THE�CASE
�
BUT�SOMETIMES�IT�TAKES�AN�OLD�TIMER�
TO�PUT�THE�YOUNGSTERS� RIGHT
�WHICH�
NICELY�BRINGS�US�TO�THE�REASON�FOR�ALL�
THIS�RANTING�AND� RAVING��:OU�SEE
� *�
OFTEN�WONDER�IF�WE�OVERLOOK�WHAT�
WE�ALREADY�HAVE
� IN�THE�HEADLONG�
RUSH�FOR�WHAT�IS�JUST�AROUND�THE�
CORNER��4O
� FOR�THE�VAST�MAJORITY�OF�
"MIGA�USERS
�WHO�DON�T�HAVE�
HUNDREDS�OF�POUNDS�TO�SPEND�ON�THE�
VERY�LATEST�PROGRAMS
� *eM�GOING�TO�
SHOW�HOW�TAKING�A�PRAGMATIC�
ATTITUDE�TO�OLDER�PROGRAMS�CAN�BE�A�
HIGHLY�REWARDING�EXPERIENCE�

&-01#1�$-0�!-301#1
$REATING�ANIMATIONS� IS� ONE�OF�THE�
MOST�EXCITING�THINGS�YOU�CAN�DO�WITH�
AN�"MIGA
� AND�THERE�ARE�NUMEROUS�
PACKAGES� SPECIFICALLY�DESIGNED�FOR�
THIS� PURPOSE�� 5HE� RANGE�OF�OPTIONS� IS�
ENORMOUS
� FROM� SIMPLE� dENTRY�LEVEL��
SYSTEMS�TO�THE�VERY�SOPHISTICATED��
5HE� RIGHT�CHOICE� FOR�YOUR�PARTICULAR�
NEEDS� IS� NOT�ALWAYS�OBVIOUS
� AS� IT� IS�
ALWAYS�DIFFICULT�TO �MAKE�SURE� THAT�YOU�
HAVE�SEEN�THE� FULL� POTENTIAL� O F�ALL� THE�
CANDIDATES�� 4O
� IN�MY�COLUMN� THIS�
MONTH
� *eM�GOING�TO� LOOK�AT�TWO� LIKELY�
CONTENDERS
� EACH�OF�WHICH� OFFER�
DIFFERENT�FACILITIES
� BUT
� IN� THEIR�OWN�
RIGHT
� ARE�GIANTS�� *T� IS�USUALLY�THE�
CASE�THAT�THE�%1AINT�PROGRAMS�
	VERSION� ***� ONWARDS
� ARE�ASSUMED�TO�
BE�THE� ULTIMATE� IN� ANIMATION

PACKAGES
� BUT�TH IS� IS�NOT�ALWAYS�TRUE��
5HE� PROGRAMS� *� HAVE�CHOSEN� HERE�
HAVE�BEEN� USED�TIME�AND�TIME�AGAIN�
IN�MY�SCHOOL
� AND� CAN� NOW�BE� PICKED�
UP�AT�BARGAIN� BASEMENT�PRICES� IF�YOU�
SHOP�AROUND�

&3,%07�$-0�+#+-07
*T� IS� IMPORTANT�TO � REMEMBER�THAT�
GRAPHICAL� APPLICATIONS�OF�ANY�NATURE
�
ON� ANY�COMPUTER
� MAKE�CONSIDERABLE�
DEMANDS�ON� AVAILABLE�MEMORY�� &VEN�
THOUGH�THERE�ARE�SPECIFIC�CIRCUITS�
WITHIN� YOUR�"MIGA�TO�ENABLE� IT�TO�
PERFORM�COMPLEX�GRAPHICAL�
CALCULATIONS
� CARRYING�OUT� LENGTHY�
ANIMATIONS�DEMANDS� INTENSIVE�
MEMORY� RESERVES
� AND�ON� A�BASIC�
���,�MACHINE�WILL� NECESSITATE� SOME�
DEGREE�OF�COMPROMISE�OR�TRADE�OFF��
5HE� PRICE�OF�MEMORY�EXPANSIONS� HAS�
FALLEN�DRAMATICALLY� IN� RECENT�
MONTHS
� SO� IF�YOU�WISH� TO� USE�YOUR�
"MIGA�FOR�THIS� KIND� OF�THING
� THEN�
INCREASING�THE� SIZE�OF�ITS�
MEMORY�MUST�BE�YOUR�NUMBER�
ONE� PRIORITY�

%#22',%�$0�+#"
'OR�THOSE�OF�YOU�JUS T�
BEGINNING�TO�GET�TO�GRIPS�
WITH� USING�YOUR�"MIGA�
	PARTICULARLY� IF� IT�ARRIVED�
VIA�4ANTAL

� *�LL� NOW�
BRIEFLY�EXPLAIN� THE�
SIMPLE� PRINCIPLE�
BEHIND� ALL�
ANIMATION�
PACKAGES�

$REATING�
AN� ANIMATION� ON� A�
COMPUTER� IS�VERY�SIMILAR�TO� CREATING�

ONE�ON�FILM�� 'RAMES�ARE�
CONSTRUCTED�ONE�AT�A�TIME
�

AND�THE�SPEED� AT�WHICH� THE�
THE�FINISHED�SEQUENCE�OF�
FRAMES� IS� PRESENTED

GIVES�THE� IMPRESSION�THAT�THE�OBJECT�
OR� IMAGE� IS�MOVING�� 4O�EACH� OF�THE�
ANIMATION� PACKAGES�OFFERS� FRAME�
CREATING�AND�EDITING�FACILITIES
� AND�
SOME�OFFER�EVEN� MORE
� ALLOWING�YOUR�
%ISNEY�AMBITIONS� TO�GO�EVEN�FURTHER�

$�,2�4'1'-,��2&#�
$-0%-22#,�$�4-30'2#
4OME�OF�YOU�"MIGA�VETERANS�OUT�
THERE�WILL� REMEMBER�TH IS�PROGRAM�
FROM�THE�PAST�� �MAYBE�YOU�GAVE�UP�
USING� IT�AS�MORE�CARTOON�DEDICATED�
PACKAGES� CAME�ALONG
� AND�AS�THE�
NEW�ARRIVAL�%1AINT�*7�SHOWED� ITS�
WARES��8ELL
� PERHAPS� IT�S � TIME�TO�
DUST�OFF�THE�OLD�DISK
� AND� ASK�
YOURSELF� IF�YOU� REALLY�EXPLOITED� THE�FULL�
POTENTIAL� O F�THIS�EXCELLENT� PACKAGE�� *�
USE�'ANTAVISION�CONSTANTLY�AT�WORK
�

AND� STILL� DISCOVER�NEW�
FACILITIES�AND�USES�FOR�
IT�ALMOST�EVERY�WEEK��
8HAT� *� LIKE� ABOUT�THIS�
SOFTWARE� IS�THE� FACT�
THAT
� UNLIKE� SOME�OF�
THE�SUBJECT�SPECIFIC

"MIGA�GRAPHICS
� AND� ARE� LOOKING�FOR�
THE� RIGHT�PROGRAM�FOR�YOUR�NEEDS
� YOU�
SHOULD�GIVE�TH IS� ONE�A�TES T�DRIVE�

%-',%�"-227
5HE�SIMPLEST�WAY�TO�THINK�OF�
'ANTAVISION� IN� USE� IS�TO �CONJURE�UP�AN�
IMAGE�OF�THOSE� dJOIN� THE�DOTSe�
DRAWINGS�WHICH� ARE�A� STOCK�FAVOURITE�
OF�CHILDRENS�� DRAWING�BOOKS�� 6SING�
VECTORS
� THE� PROGRAM� ALLOWS�THE� USER�
TO �CREATE�COMPLEX�SHAPES
� AND�THEN�
MOVE�THEM� AROUND�THE� SCREEN�� &ACH�
TIME�YOU� dCLONEe� AN�OBJECT
� YOU� CAN�
THEN� ALTER� IT
� AND�'ANTAVISION�WILL�
CALCULATE� THE� IN�BETWEEN� FRAMES�
NECESSARY�TO �CREATE�AN� ANIMATION��
5HIS� PARTICULAR�TRICK� IS� KNOWN� AS�
dTWEENINGe 
� AND� IT�WORKS�VERY�WELL�

"NY�KIND�OF� *''�FILE
� INCLUDING�
)".
� CAN� BE� LOADED� AS�A�
BACKGROUND
� AND� SUBSEQUENT�
ANIMATIONS�DEVELOPED� ON�TOP�OF�IT�

1-3,"1�3,*'+'2#"
5HE�MOST�ENDEARING�	AND� OFTEN�
AMUSING
�FACILITY�THIS� PACKAGE�OFFERS

HJQDIB
PACKAGES
� IT�DOES�
NOT� RESTRICT�THE� TYPE�
OF�ANIMATIONS� THAT�
YOU� CAN� CREATE�� �
'ANTAVISION� IS�
TOTALLY�OPEN��
ENDED
� AND�JAM��

PACKED�WITH� USEFUL� FACILITIES��5HE�
PRICE� IS� RIDICULOUSLY� LOW
� AND�THE�
QUALITY�O F�EFFECTS�QUITE� STUNNING�� 4O
�
IF�YOU� ARE�JU S T�ENTERING�THE�WORLD� OF

IS�THE�ABILITY�TO� ADD� SOUNDS�TO�YOUR�
ANIMATIONS�� �OR� dMOVIESe 
� AS�
'ANTAVISION�CALLS� THEM�� �AND�
SYNCHRONISE� THEM�WITH� SPECIFIC�
FRAMES� IN� THE�ACTION��"NY��479� *''�
SOUND�SAMPLE�CAN� BE� USED
� SO� IF�YOU�
OWN�YOUR�OWN� SOUND�SAMPLER
� YOU�
CAN�GENERATE�YOUR�OWN� SOUND�EFFECTS�
AND�ADD�THEM� TO�ANY�MOVIE�YOU�
MAKE��5HIS� PARTICULAR�FEATURE�OF�THE�
PACKAGE�MAKES� IT�QUITE� UNIQUE
� IN

'ANTAVISION�S�BOTTOM� RIGHT�HAND�MENU�HAS� LOADS�
OF�FEATURES�WHICH� YOUeLL� FIND�HANDY��5HE�GLOBE�
ICON� ALLOWS�YOU�TO�MAKE�GLOBAL� CHANGES�TO�ANY�
OBJECT
� SO�FOR�ANY�CHANGE�YOU�MAKE�ON�A�GIVEN�
FRAME�	EDITING�THE�SHAPE
� OR�CHANGING�THE�COLOUR
�
FOR� INSTANCE

� SIMPLY�CLICK�ON�THIS� ICON
� AND�THE�
CHANGES�ARE�CARRIED�OUT�THROUGHOUT�THE�MOVIE��
5HE�TWO�OVERLAPPING�SQUARES�ARE�USED�TO�CREATE�
dOVERLAYSe�� 4HOULD�YOU�WISH� TO�ADD�ADDITIONAL�
FRAMES�TO�A�MOVIE
� YOU�CAN�USE�TH IS� ICON�TO� KEEP

CERTAIN� IMAGES�VISIBLE
� IN�ORDER�TO�FACILITATE�
CONTINUITY�OF�EDITING��5HE�MOUNTAIN� ICON� ALLOWS�
OBJECTS�TO�BE�FUSED�WITH� THE�BACKGROUND�

5HE� LIGHTNING�MODE
� SYMBOLISED�BY�A�STYLISED�
FLASH
� CREATES� FLASHING�EFFECTS
� AND�THE�TRACE�
MODE
� SHOWN�AS�A�DECREASING�SERIES�OF�SOLID�
CIRCLES
� CREATES�A�COLOURFUL� STROBOSCOPIC�EFFECT��
"S�MENTIONED� IN� THE�CAPTION� BELOW
� THE�BITMAP�
ICON� IS� REPEATED�AGAIN� HERE
� AND�TH IS � IS�TO�
ENABLE�YOU�TO � LOAD�AND�SAVE�BITMAPS��5HE

4HOWN�ON�THE�LEFT�IS�THE�MAIN��+8=+?3<398�WORK�SCREEN��"LONG�THE�LEFT�HAND�SIDE�IS�A�COLLECTION�OF�
ICONS�FOR�GENERATING�SPECIFIC�EFFECTS��5HESE�ARE�ASSOCIATED�WITH�DRAWING
�ENTERING�TEXT
� ROTATING
�
ZOOMING
�DELETING
�SQUASHING
�FLIPPING�AND�TURNING�THE� dOBJECTSe
�WHICH�ARE�THE�BUILDING�BLOCKS�OF�
�+8=+?3<398E<�MOVIEMAKING�ABILITIES��5HE�ICON�IN�THE�FORM�OF�A�SQUARE�CONTAINING�A�CIRCLE�
CONTAINING�A�CROSS�HAS�A�PARTICULARLY�IMPORTANT�FUNCTION�� �IT�ALLOWS�THE�USER�TO�CONVERT�A�
BACKGROUND�INTO�A�BITMAP�IMAGE��5HIS�FUNCTION� RELATES�TO �ANOTHER�ICON� IN�THE�LOWER�RIGHT�HAND�
CORNER
�WHICH�IS�DESCRIBED�IN�THE�MAIN�TEX T�	ABOVE
�

5HE�LOWER�LEFT�HAND�MENU� IS�ASSOCIATED�WITH�GENERATING�COLOURS�AND�PATTERNS�WITHIN�YOUR�
ANIMATION��5HE�UP�AND�DOWN�ARROW�ON�THE�LEFT�HAND�EDGE�ALLOWS�THE�USER�TO�FLIP�THROUGH�PATTERNS�
WHICH�CAN�BE�USED�FOR�SOLIDS�OR�LINES��5HE�ARROWS�TO�THE�RIGHT�OF�THE�MENU�DETERMINE�WHETHER�YOU�
WISH�TO �DRAW�AN�OUTLINE
�FILLED�ITEM
�OR�BACKGROUND��5HE�COLOURS�MAY�BE�CHANGED�ON�SCREEN�BY�
USING�ONE�OF�THE�OPTIONS�IN�THE�PULL�DOWN�MENUS
�WHICH�PRESENTS�A�VISUAL�COLOUR�SELECTOR
�AND�3(#�
SLIDER�BARS�TO�MAKE�YOUR�OWN�CHOICE��"�FURTHER�SUB�MENU� LETS�YOU�ADJUST�THE�OVERALL�BRIGHTNESS�� �
CARE�MUST�BE�TAKEN�HERE
�OTHERWISE�YOU�CAN�END�UP�BLANKING�OUT�YOUR�WHOLE�SCREEN�
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0WNING�YOUR�OWN�
COMPUTER�CAN�BE�A�
SOURCE�OF�ENORMOUS�
PLEASURE
�AND�THE�

KNOWLEDGE�AND�UNDERSTANDING�IT�
BRINGS�IS�WITHOUT�DOUBT�BENEFICIAL��
5HAT�IS
� UNTIL�SOMETHING�GOES�WRONG��
3EPAIRS�TO�COMPUTERS�CAN�COST�A�
SMALL�FORTUNE
�WHILE�THE�NATURE�OF�
THE�FAULT�MAY�OFTEN�BE�MINOR�� *N�THIS�
SERIES�OF�ARTICLES
� *�HAVE�TEAMED�UP�
WITH�%AVE�$OOPER
�AN�ELECTRONICS�
ENGINEER�WHO�HAS�SPENT�OVER�SIX�
YEARS�IN�THE�BUSINESS�OF�HOME�
COMPUTER�REPAIRS��5OGETHER�WEeLL�
SHOW�THAT�ALL�YOU�NEED�TO�REPAIR�
MANY�"MIGA�FAULTS�ARE�CONFIDENCE
�
CLOSE�ATTENTION�TO�DETAIL
�AND�A�BIT�
OF�PATIENCE�AND�CARE�

5HE� REPAIRS� *� AM�GOING�TO�
DESCRIBE�GO�WELL� BEYOND�SIMPLE�
EVERYDAY�CHECKS
� SO� BEFORE�WE�GO�
ANY�FURTHER
� THERE� IS�ONE�THING�THAT� *�
WANT�TO�ESTABLISH� FIRMLY� IN�YOUR�MIND��
"LWAYS� REMEMBER�THAT�WE�ARE�DEALING�
WITH�ELECTRICITY
�WHICH� IS�A�KILLER
� AND�
WITH�COMPONENTS�THAT�CAN� BE�
TEMPERAMENTAL��$ORRECT�PRECAUTIONS�
AND� PROCEDURES�ARE�ABSOLUTELY�
ESSENTIAL� IF�WE�ARE�TO�ENSURE�SAFE�
AND�EFFECTIVE�MAINTENANCE�� 4OME�
ASPECTS�OF�EQUIPMENT�REPAIR�ARE�
BEYOND�THE� CAPABILITIES�OF�EVEN�THE�
MOST�AMBITIOUS�OR�TALENTED� AMATEUR
�
AND� IN� THOSE�CASES�YOU� SHOULD�
ALWAYS� LEAVE�WELL� ALONE�� #UT�DONeT �
WORRY�� �THESE� PARTICULAR�CASES�WILL� BE�
CLEARLY�POINTED�OUT�AS�WE� PROCEED�
THROUGH�THE�SERIES�

%#22',%�2&#�0'%&2�)'2
/O�MATTER�HOW�SKILLED�YOU� ARE
� THERE�
ARE� STILL� SOME�BASIC�TOOLS�AND�
EQUIPMENT�YOU�WILL� NEED� IN� ORDER�TO�
CARRY�OUT�ANY�REPAIR�JOB� CORRECTLY��
5HESE� ITEMS�ARE�AS�FOLLOWS�

���"�SET�OF�GOOD� SCREWDRIVERS
�WITH�
BOTH� 1HILIPS�AND� PLAIN�HEADS
� IN�A�
WIDE� RANGE�OF�SIZES�

��� 1LIERS
� SNOUT�NOSED�AND� STANDARD
�
IN� AT� LEAST�TWO�SIZES�

���"�SIMPLE� TES T�METER�OR�CONTINUITY�
TESTER��:OU� DONeT �HAVE�TO�SPEND�A� LOT�
OF�MONEY�ON�ONE�OF�THESE�� � LATER
�
WEeLL� BE�SHOWING�YOU� HOW�TO�MAKE�
ONE�CHEAPLY�YOURSELF�

� �� *SOPROPYL� ALCOHOL� AND� COTTON� BUDS�

���"N�ELECTRICAL� SOLDERING� IRON
� SOLDER
�
AND� A�DE�SOLDERING�TOOL�

���4PARE�FUSES�AND�WIRE� STRIPPERS�

5HIS�ARTICLE�WILL� MAINLY�ADDRESS�
REPAIRS� TO�THE�"MIGA������ )OWEVER
�
MANY�OF�THE�TESTS� AND� REPAIRS�WILL� BE�
APPLICABLE�TO �OTHER�"MIGAS� IN� THE�
RANGE
� AND� INDEED�TO�OTHER�MAKES�OF�
COMPUTERS��5HROUGHOUT�THE�ARTICLES
� *�
WILL� REFER�TO�COMPONENTS�BY�THEIR�
CORRECT�NAMES��0CCASIONALLY� *� MAY

MENTION� THE�MORE� COMMON� NAMES
�
AS�FOR�EXAMPLE�WITH� THE�CUSTOM�
CHIPS
�WHICH� ARE�CALLED� THINGS� LIKE�
d%ENISEe� AND� d"GNUSe 
� BUT�THE�MASTER�
DIAGRAM�OF�THE�"����MOTHERBOARD�
	ON� PAGE���
� SHOULD�BE�YOUR�
REFERENCE�FOR� IDENTIFYING�EACH� SPECIFIC�
COMPONENT�� 4O
� IT�S � PROBABLY�A�GOOD�
IDEA�TO� KEEP�TH IS� PAGE�HANDY�AT�ALL�
TIMES
� READY�FOR�WHENEVER�YOU� NEED�
TO�TACKLE�A�PROBLEM�

5HE� RANGE�OF�REPAIRS�WILL� VARY�
FROM�THE�BLINDINGLY�OBVIOUS
� THROUGH�
THE� SLIGHTLY�MORE�TECHNICAL
� TO �THE�
SOPHISTICATED�MODIFICATION� OF�MAJOR�
COMPONENTS�� 3EMEMBER
� THIS�
INFORMATION� IS� BASED� ON�THE�MANY�
YEARS�� EXPERIENCE�OF�AN�EXPERT�
REPAIRER�� �YOU�MIGHT�
WELL� BE�SURPRISED�AT�
SOME�OF�THE� FAULTS�
%AVE� HAS� SEEN
� SO�
DONeT �BE� SARCASTIC� IF�
YOU�THINK�SOME�OF�
THE�SUGGESTIONS�
SOUND� PATRONISING�
3EMEMBER�THAT�
THERE� IS�A� LOGICAL�
PROGRESSION�THROUGH�
THE�FAULT�FINDING
STAGES
� AND�TH IS�PROCESS� IS�ESSENTIAL�
IF�CORRECT�DIAGNOSTIC� ASSUMPTIONS�ARE�
TO�BE�MADE�

2&#�.-5#0�13..*7
"MIGA�����POWER�SUPPLIES� COME� IN�
TWO�FORMS�� THE� HEAVYWEIGHT�
TRANSFORMER�BASED�TYPE� 	WHICH�WEeLL�
REFER�TO � AS� dTYPE�ONE�

� AND�THE�
LIGHTWEIGHT�THYRISTOR�BASED�VERSION�
	dTYPE�TWOe
�� *N� ACCORDANCE�WITH� THE�
OPERATING�REQUIREMENTS�OF�THE�"MIGA
�
BOTH�TYPES�OF�SUPPLY�PROVIDE�OUTPUT�
VOLTAGES�OF���7�AND��7�� )OWEVER
�
THEY�ARE� FUNDAMENTALLY�DIFFERENT� IN�
DESIGN�� *DENTIFYING�WHICH�ONE�YOU

��
��C:�F9D5=FG�HC�
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HAVE� IS�QUITE� SIMPLE�� PICK� IT�UP�AND�
FEEL� THE�WEIGHT��5YPE�ONE� IS� ABOUT�
THE�SAME�WEIGHT�AS�A� HOUSEHOLD�
BRICK
�WHILE�TYPE�TWO� IS�MUCH� LIGHTER
�
ABOUT�THE� SAME�AS�A� LARGE�ORANGE�

5HERE� IS�ONE�SIMPLE� CHECK�THAT�
CAN� BE�CARRIED�OUT�ON� BOTH� TYPES�OF�
POWER�SUPPLIES
� AND�THIS� INVOLVES�
EXAMINING�THE�PLUG�TO�ENSURE�THAT�
THE� FUSE� IS� INTACT
� AND�THAT�THE�
SCREWS�ARE�TIGHTENED�DOWN�FIRMLY� IN�
THE� TERMINALS�� 0CCASIONALLY
� ONE�OF�
THE�WIRES� IN�THE�CABLE�CLAMP� INSIDE�
THE� PLUG�CAN�BECOME�BROKEN�� �
STRIPPING�BACK�THE� CABLE� CAN� CURE�
TH IS� PROBLEM�� *F�YOU�OWN�THE�
LIGHTWEIGHT�POWER�SUPPLY
� AND� IT� IS�
NOT�FUNCTIONING
� THEN�TH IS� IS� AS� FAR�AS�

DOMESTIC� REPAIRS�
SHOULD�GO�� 5HE�
REASON� FOR�THIS� IS�
THA T�THE� LIGHTWEIGHT�
VERSION� IS� OF�THE�
NON�ISOLATED�
VARIETY
�WITH� A�
RECTIFIED�CHARGE� IN�
EXCESS�OF�����
VOLTS� STORED� IN�THE�
CAPACITOR��8ERE�YOU�

@ @ @ @ @ @ � c � T2�ATTEMPT�A�REPAIR


THERE�WOULD� ALWAYS�BE�A� RISK�OF�A�
HEFTY�SHOCK�FROM�THE�CAPACITOR
� EVEN�
AFTER�SWITCHING�OFF�� 4O
� THIS� PIECE�OF�
EQUIPMENT� IS� BEST� LEFT�ALONE�� �THE�
ONLY�RECOURSE� IS�TO �TAKE� IT�TO�YOUR�
DEALER�� 5HE�HEAVYWEIGHT�VARIETY
� ON�
THE�OTHER�HAND
�DOES�OFFER�A� LOT�MORE�
SCOPE�FOR� INVESTIGATION�

'�+�%-',%�',
3ULE�NUMBER�ONE� IS�� ALWAYS� REMOVE�
THE� PLUG�FROM�THE�MAINS�BEFORE�
DISMANTLING�ANYTHING�� �YOU� KNOW� IT�
MAKES�SENSE�� *F�YOU� LOOK�ON�THE�
BOTTOM�OF�THE� POWER�SUPPLY
� IT�MAY�
HAVE�ONE�OF�TWO� POSSIBLE� SECURING

���� ���
����� ������ �����

5HE�INNARDS�OF�THE�
MOUSE�REVEALED��#E�
CAREFUL�WHEN�YOU�
SEPARATE�THE�TWO�
HALVES�OF�THE�
MOUSE��'IRST
�
REMOVE�THE�BALL�
RETAINING�PLATE�AND�
THE�OPERATING�BALL�
5HE�TWO�SELF�TAPPING�
SCREWS�ON�THE�BASE�
ARE�NEXT
�AND�THEN�
CAREFULLY�PULL�THE�TOP�
SECTION�FORWARD�TO�
SEPARATE�THE�TWO�
LUGS�LOCATED� IN�THE�
SLOTS�ON�THE�BASE
PLATE��5WO�BLACK�SELF�TAPPING�SCREWS�HOLD�THE� LARGE�BLACK�MOULDING�ONTO�THE�
MOUSE�CIRCUIT�BOARD
�AND�WHEN�REMOVED
�THEY�WILL�SIMPLIFY�ACCESS�TO�THE� ROLLERS�

:OU�CAN�EASILY� REMOVE�THE�ACCUMULATED�DIRT�FROM�THE�ROLLERS
�AS�WELL�AS�
FROM�THE�MOUSE�BALL��$HECK�THE�CABLE�CONTACTS�AT�THE�CIRCUIT�BOARD�CONNECTOR
�
AS�WELL�AS�THE�SINGLE�BLUE�CABLE�WHICH�IS�SOLDERED�DIRECTLY�TO�THE�BOARD�� 'INALLY
�
YOU�CAN� REPLACE�FAULTY�MICRO�SWITCHES�WITH�A� LITTLE �CAREFUL�SOLDERING�

SYSTEMS��5HE�FIRS T�SIMPLY�REQUIRES�
THE� REMOVAL� O F�THE� FOUR�SECURING�
CROSS�HEAD� SCREWS�WHICH� HOLD� THE�
TWO�HALVES�OF�THE�CASING�TOGETHER�
5HE� POWER�SUPPLY�SHOULD� NOW�COME�
APART�QUITE�EASILY�� 0N�THE�OTHER�
VARIETY
� THERE�ARE�FOUR�WHITE� PLASTIC�
PLUGS�WHICH� COVER�THE� SECURING�
SCREWS��5HESE� NEED�TO�BE�PULLED�OUT�
FIRS T�� �YOU� CAN� DO�THIS�BY�STICKING�A�
SHARP� INSTRUMENT
� SUCH� AS�A�DARNING�
NEEDLE
� DOWN�THE�EDGE
� THEN� PULLING�
UP�AND�SIDEWAYS��5HE� PLUG�SHOULD�
THEN� COME�AWAY�WITH� NO�TROUBLE�AT�
ALL�� *� SUGGEST�THAT�YOU�THEN� CHUCK�THE�
PLUGS� AWAY
� AS�THEY�ARE� NOTHING�BUT�A�
NUISANCE
� AND� SERVE�NO� PURPOSE�
OTHER�THAN� AS�A�MILD�DETERRENT�

*NSIDE�THE� POWER�SUPPLY�THERE�ARE�
SEVERAL� COMPONENTS�WHICH�CAN� BE�
SERVICED��5HE�FIRS T�THING�TO�CHECK� IS�
THA T�YOU� HAVE� CONTINUITY�ALONG�THE�
LENGTH� OF�THE�CABLE�� 3EMOVE�THE�
COVER�FROM�THE� PLUG
� AND�TES T�EACH�OF�
THE�THREE�CORES�OF�THE�MAINS�CABLE�
UP�TO�THE� CIRCUIT�BOARD� SOLDER�POINTS�
"�COMMON�FAULT� HERE� IS�THE�CABLE�
BREAKING�JU S T� INSIDE�THE� POWER�SUPPLY�
AT�THE�CABLE�CLAMP�� /EXT
� EXAMINE�
THE� POINTS�AT�WHICH� EACH� CORE�OF�THE�
CABLE�JOINS� THE�CIRCUIT�BOARD�� &NSURE�
THAT�THE� SOLDERED�JO IN TS� ARE� SECURE
�
AND� CLEANLY�ATTACHED�� *F�NOT
� STRIP�
BACK�A� LENGTH�OF�THE� CORE
� CLEAN�THE�
CIRCUIT�BOARD� HOLE
� AND� RE�SOLDER�THE�
CABLE� INTO�THE� BOARD�� &XAMINE� ALL� OF�
THE�SOLDERED�JO IN TS�ON�THE�CIRCUIT�
BOARD� TO�ENSURE�FIRM�CONNECTIONS�� *F�
YOU�FIND� THAT�YOU� ARE�GETTING�
INTERM ITTENT�POWER�TO�YOUR�"MIGA
�
THEN�TH IS� IS� OFTEN� THE� REASON�WHY�

!-,�$31#�"�
5HE� NEXT� ITEM�TO� INSPECT� IS� THE�
���M"�	MILLI"MP
� FUSE��:OU�WILL� FIND�
TH IS� LOCATED� IN� A�SMALL� SILVER�FUSE�

5HE�TWO�COMMONEST�	AND�MOST�OFTEN�
RECOMMENDED
�MEANS�OF�
COMMUNICATING�WITH�YOUR�"MIGA�ARE�
USING�THE�KEYBOARD
�AND�USING�THE�
MOUSE��3EPAIRS�TO�THE�KEYBOARD�ARE�
RATHER�LIMITED��4TICKING�OR�
INOPERATIVE�KEYS�ARE�USUALLY�A�
SYMPTOM�OF�OUTSIDE�CONTAMINATION
�
AND�THE�COMMONEST�CULPRIT�IS�COFFEE�

"S�A�GENERAL� RULE
� YOU� SHOULD�
BEAR� IN�MIND�THAT�DRINKS�AND�
COMPUTERS� SIMPLY�DO�NOT�MIX��5HE�
RESIDUE�FROM�EVAPORATED� COFFEE� IS� A�
LOVELY�STICKY�BROWN� SLUDGE�WHICH�
COULDNeT �BE�BETTER�DESIGNED� AS�A�
KEYBOARD�CONTAMINANT�� *F�YOU�DO�SPILL�
A�HOT�DRINK�OVER�YOUR�KEYBOARD
� THE�
FIRS T�ACTION�MUST�BE�TO� SWITCH� OFF�THE�
POWER�� &ACH� OF�THE� KEYS�NEED�TO�BE�
WIPED�OFF
� AND�THE� SURFACES�
UNDERNEATH�CLEANED�TO� REMOVE�AS�
MUCH� LIQUID�AS� POSSIBLE�

*� HAVE�HAD�CONFLICTING�ADVICE�ON�
THE�APPROPRIATE� COURSE�OF�ACTION�TO�
TAKE� IN�THIS� INSTANCE
� BUT�%AVE�
$OOPER�SUGGESTS� REMOVING�THE�
KEYBOARD� FROM�THE�"���
� AND� SIMPLY�
FLOODING�THE�ENTIRE�MECHANISM�WITH

".*("�4)011&3�h �*446&����h �."3$)� ����
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HS� HR�RSHKK� BKD@M
� ATS�AQNJDM
� HM�VGHBG�
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ONVDQ�RTOOKX
� @MC� B@M� AD�SDRSDC� HM�
SGD� ENKKNVHMF�V@X�� @�CHNCD� NMKX�@KKNVR�
BTQQDMS�SN� EKNV� HM� NMD�CHQDBSHNM�� 3N
�
QDLDLADQHMF�SG@S�SGD�DMC�NE�SGD�
BNLONMDMS�VHSG� SGD� RSQHOD� HR�B@KKDC�
SGD� dB@SGNCDe
� BNMMDBS�@�LDSDQ�NQ�
BNMSHMTHSX�SDRSDQ�@BQNRR�SGD� SVN�
DMCR�� !MNCD�SN�B@SGNCD� RGNTKC�
OQNCTBD�YDQN� QDRHRS@MBD�@MC� QDFHRSDQ�
@� BTQQDMS
� VGHKD�B@SGNCD�SN� @MNCD�
RGNTKC�FHUD� HMEHMHSD� QDRHRS@MBD
� @MC�
QDFHRSDQ�MN�BTQQDMS�
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"NSG� CHNCDR�RGNTKC�VNQJ� HM� SGHR�
L@MMDQ�� )E�XNT�EHMC�SG@S�BTQQDMS�B@M�
O@RR�ANSG�V@XR�SGQNTFG�DHSGDQ�NE�SGD�
BNLONMDMSR
� SGDM� QDLNUD�SGDL�@MC�
RNKCDQ�QDOK@BDLDMSR�NE�SGD� R@LD�
U@KTD�NMSN�SGD� AN@QC�� )E�XNT� CN�
QDOK@BD�SGD� CHNCDR
� L@JD� RTQD�SG@S�
XNT� G@UD�SGD� B@SGNCD�@S�SGD� BNQQDBS�
DMC�� /MBD� QDOK@BDC
� QD�@RRDLAKD� @MC�
SDRS�SGD� ONVDQ�RTOOKX�� 4GDQDeR�
@MNSGDQ� HLONQS@MS� QTKD� GDQD�� XNT�
RGNTKC�MDUDQ�SDRS�SGD� ONVDQ�RTOOKX�
TMSHK� HS�G@R� ADDM� QD�@RRDLAKDC�

4GD� NMKX�NSGDQ�ONVDQ�RTOOKX�
BNLONMDMS�VGHBG� B@M� AD

7$����!ESDQV@QCR�SGD� RTQE@BDR�
RGNTKC�AD�VHODC� @R�BKD@M� @R� ONRRHAKD�
TRHMF�CQX� KHMS�EQDD�BNSSNM�� 3SHBJHMF�
JDXR�B@M�AD� SQD@SDC� HM�LTBG�SGD�
R@LD�V@X�

4GD� QD@RNMR� ENQ�LNTRD�
L@KETMBSHNMR�B@M� AD� AQN@CKX�CHUHCDC�
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� SGDM�XNTQ�
!LHF@� HR�E@TKSX
� @MC�VD�VHKK� KNNJ�@S�
SG@S�NOSHNM� K@SDQ�

4GDQD� @QD� RDUDQ@K� LNTRD� QDO@HQR�
XNT� B@M� B@QQX�NTS�XNTQRDKE�� 4GD�
LNTRD� HR� CQHUDM� AX�@� QNTMC� QTAADQ�
A@KK
� VGHBG� QTMR�NM�SGQDD� MXKNM�
QNKKDQR��4GD�BNLLNMDRS�E@TKS�VHSG� SGD�
LNTRD� HR� @�ATHKC�TO�NE�FQHLD�@MC� CHQS�
NM� SGD� A@KK� @MC�SGD� QNKKDQR�� 4N�RNKUD�
SGHR
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� SGDQDeR�ITRS�NMD�
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XNTQRDKE
� HS�R� OQNA@AKX�MNS�VNQSG�
S@JHMF� HS�SN�XNTQ�CD@KDQ�SN� O@X�ENQ�
dOQNODQe� QDO@HQR� � �LHBD� @QD� RN�BGD@O�
SNC@X
� HSeR�E@Q�LNQD�DBNMNLHB@K� SN� ATX�
@� MDV�NMD�

OQNA@AKX�G@UD�SN� O@X�NTS�@MC� ATX�
@MNSGDQ�NMD�

7GHKD�VDeQD� NM� SGD�RTAIDBS�NE�
ATXHMF�ONVDQ�RTOOKHDR
� XNT� RGNTKC�
S@JD� $@UD� #NNODQeR�@CUHBD�@MC�
RODMC�@� KHSSKD�LNQD�NM� NMD�NE�SGD�
GHFGDQ�ONVDQ�UDQRHNMR� @U@HK@AKD�� ����
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� @MC� SGD� NMD�
RTOOKHDC� HR� MNS� QD@KKX�TO�SN�SGD�S@RJ�
NE�ONVDQHMF�@KK� SGD�@CCHSHNM@K�
G@QCV@QD�SG@S�XNT� KNS�@QD� ATMFHMF�
HMSN� NMD� ONQS�NQ�@MNSGDQ�
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/MD�NE�SGD� @CU@MS@FDR�NE�ADHMF� HM�
SGD�DKDBSQNMHBR�SQ@CD� HR� ADHMF�@AKD�SN�
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FRIENDS�ARE��5HE�BEST�WAY�TO �MOVE�
FORWARD� IS�TO �MAKE�AN�
ARRANGEMENT�WITH� A� PAL
�
ALLOWING�EACH�OF�YOU�TO�
TRY�OUT�COMPONENTS� FROM�
THE�OTHEReS�MACHINE� IN�
THE�EVENT�OF�PROBLEMS�

/OW�THERE�ARE�SNAGS�
TO�THIS� PLOY�� 'IRSTLY
� THERE�
IS�THE� ISSUE�OF�WARRANTIES�
*F�EITHER�YOUR�OWN�OR�YOUR�
MATEeS�"MIGA� IS� STILL� UNDER�
WARRANTY
� THEN�THE�ONLY�
RECOURSE� IS� TO�TAKE� IT�BACK�TO�
YOUR�DEALER�� 3EMEMBER
� IF�
THE�SILVER�SEALS�WHICH�WRAP�
AROUND�THE� SEAMS�OF�THE�FROR�
AND� REAR�OF�YOUR�"MIGA�ARE�
BROKEN
� THEN�THE�WARRANTY� IS�
VOID�� 4ECONDLY
� YOU�MAY�HAVE�COME�
TO�THE�CONCLUSION
� THAT
� SAY
� THE�
������$16� IS�BLOWN
� SO�YOU� DECIDE�
TO�TRY�YOUR�MATEeS�CHIP� IN� YOUR�
MACHINE�� *T�COULD� BE�THAT�YOUR�������
$16� IS�BLOWN
� BUT�THE� REASON�FOR�THAT�
COULD� BE�A�SHORT�ON� THE�EXTERNAL� EDGE�
CONNECTOR
�WITH� THE� RESULT
� ON� POWER��
UP
� OF�TWO�BLOWN������S��5HE�MORAL�
O F�TH IS� STORY� IS� TO�ALWAYS� BE�VERY�SURE�
OF�WHAT�YOU� ARE�DOING
� OR�BE� PREPARED�
TO�FORK�OUT�HARD�EARNED� SHEKELS��5HE�
OTHER�WARNING�WE�SHOULD� MAKE�AT�
TH IS� POINT�REFERS�TO �THE�HANDLING�OF�
$.04�OR�55-�CHIPS�

:OU� HAVE� PROBABLY�HEARD� BEFORE�
ABOUT�THE�NEED�TO�EXERT�CARE�WHEN�
DEALING�WITH�THESE�DELICATE�
COMPONENTS
� BUT�FAMILIARITY�BREEDS�
CONTEMPT�� 4O
� TO� REITERATE�� �
INTEGRATED�CIRCUITS�	OR� d *$Se
�ARE�
SENSITIVE�TO �TWO�PARTICULAR�THINGS��
STATIC�ELECTRICITY
� AND� ROUGH� HANDLING�

 30,2�!&'.1
"S�YOU�MOVE�ABOUT�DOING�YOUR�OWN�
THING
� YOU�GRADUALLY�ACCUMULATE�
STATIC�ELECTRICITY� IN�YOUR�BODY��5HIS�
PHENOMENON� IS� PARTICULARLY�
NOTICEABLE� IF�YOU� CHOOSE�TO�WEAR�
SYNTHETIC�SOLED�SHOES
� AND� HAVE�
NYLON�CARPETS�� /O�DOUBT�YOU�WILL� HAVE�
FE LT�THE�OCCASIONAL� dSHOCKe 
�WHEN�YOU�
TOUCH�SOMETHING�THAT�EARTHS� THE�
CHARGE�� $ARS�CAN�ACCUMULATE�THE�
SAME�STATIC�CHARGE
� AND�OFTEN� TAKE�
TO �DISPOSING�OF�IT
�VIA�YOU
�WHEN�YOU�
TAKE�HOLD�OF�THE�HANDLE��5HIS�
EXPLAINS�THOSE� REALLY�NAFF�DANGLY�
THINGS�THAT�SOME�MOTORISTS�HANG�
FROM�THE� REAR�BUMPER�OF�THEIR�CARS
�
ONLY�TO� FIND�THA T�AFTER�ABOUT�TWENTY�
MILES�THE�DAFT�THING�HAS�WORN� AWAY
�
AND�DOESNeT � REACH�THE� ROAD�

4TATIC�ELECTRICITY
�WHEN� BUILT�UP� IN�
YOUR�BODY
� IS�DESPERATELY�SEEKING�
SOME�WAY�TO�ESCAPE
� AND�THE�PINS�OF

5HE�GUTS�OF�THE�"MIGA�POWER�SUPPLY�� 3EMEMBER�TO�TEST�ITS�WEIGHT�� IF�I T eS�AS�
HEAVY�AS�A�HOUSEHOLD� BRICK
�THEN�WE�CAN�ATTEMPT�SOME�REPAIRS�� �BUT�IF�IT�S �
FAIRLY�LIGHTWEIGHT
�THEN�KEEP�OUT��"ND�ALWAYS�ENSURE�EVERYTHING�IS�
DISCONNECTED�FROM�MAINS�WHEN�EXAMINING�THE�POWER�SUPPLY�

+UST�TO�THE�LEFT�OF�WHERE�THE�CABLES�FROM�THE�ON �O FF�SWITCH�JOIN�THE�CIRCUIT��
BOARD
� IS�THE�INTERNAL�FUSE��5HE�TWO�LARGE�DIODES�CAN�BE�SEEN� IN�THE�CENTRE�OF�
THIS�PICTURE�
5O�RE�ASSEMBLE�THE�UNIT
� TAKE�CARE�TO�ENSURE�THE�COMPONENT�PARTS�ARE�
REPLACED� IN�EXACTLY�THE�WAY�YOU�FOUND�THEM��5HERE�ARE�MOULDED�SLOTS�AND�
BOSSES� INSIDE�THE�POWER�SUPPLY�CASE�WHICH�HOLD�THE�COMPONENTS� IN�PLACE�� �
CHECK�TO�ENSURE�THESE�ARE�CORRECTLY�ALIGNED�BEFORE�TIGHTENING�THE�FOUR�
SCREWS�� *F�THE�POWER�SUPPLY�DOES�NOT�APPEAR�TO�BE�GOING�TOGETHER�
SMOOTHLY�AND�SNUGLY
�DO�NOT�FORCE�IT�TOGETHER�BY�CONTINUING�TO�TIGHTEN�THE�
SCREWS�� *F�IT �WONeT �GO�EASILY
�TAKE�IT�APART�AND�CHECK�AGAIN�THAT�
EVERYTHING�IS� INTACT�

)ERE�IS�AN�"����MOTHERBOARD
� IDENTIFYING�THE�KEY�COMPONENTS��5HE� *$S�HAVE�
BEEN� REMOVED�TO�SHOW�THE�SOCKET�HOLDERS�CLEARLY��5HE�COMPONENTS�OFTEN�HAVE�
NICKNAMES
� BUT�FOR�PURCHASING�FROM�SUPPLIERS
� IT� IS�BEST�TO�QUOTE�THE�CORRECT�
REFERENCE�AS�GIVEN� IN�THE�OFFICIAL�SERVICE�MANUAL��"LONG�WITH�THE�NAME�OF�EACH�
PART
� *� HAVE�GIVEN�A�BRIEF�DESCRIPTION�OF�ITS�FUNCTION� IN�THE�"MIGA�� �

AN� �$� ARE� A�FAVOURITE�ESCAPE� ROUTE�
5HE�DIFFICULTY�HERE� IS�THA T�THE� PIN� IN�
QUESTION�MAY�BE�DESIGNED�TO�
RESPOND�TO�VERY� LOW�VOLTAGE�
FLUCTUATIONS
� SO� UP�TO��������VOLTS�
OF�STATIC� CAN� 	IF�YOUeLL� EXCUSE�THE�
PUN
� COME� AS�A� BIT�O F�A� SHOCK��5HE�
RESULT�� A�WRECKED� �$��5HE�SIMPLE�
PRECAUTION� IS�TO �EARTH� YOURSELF�PRIOR�
TO�CARRYING�OUT�ANY�WORK�ON� ELECTRONIC�
COMPONENTS��5HIS� CAN� EASILY�BE�
ACHIEVED� BY�GRABBING�A�TAP�OR�
RADIATOR� IN�THE�HOUSE
� THUS� RELEASING�
THE� CHARGE�TO�GROUND�� &LECTRONICS�
WORKERS� IN�THE� INDUSTRY�HAVE� STRAPS�
RUNNING�FROM�THEIR�WRISTS� AND� LEADING�
DIRECTLY�TO �AN�EARTH�

3OUGH� HANDLING� IS�THE�SECOND�
BIGGEST�CAUSE�OF�DAMAGE�TO� *$S��5HE�
PINS� ARE�VERY�EASILY�BENT�OR�BROKEN
�
AND�EXTREME�CARE�MUST�BE�USED�
WHEN� REMOVING�OR�REPLACING�THEM��
/EARLY�ALL� O F�THE� *$S� IN� THE�����ARE�OF�
THE� TWO�SIDED�VARIETY
� AND� REMOVING�
AN� �$� IS�NOT�DIFFICULT�� �PROVIDING�YOU�
FOLLOW�TH IS� PROCEDURE�

���3(#�MONITOR�CONNECTOR�� 6SED�TO�
CONNECT�YOUR�"MIGA�DIRECTLY�TO� A�
MONITOR�OFFERING�3(#�ANALOGUE� INPUT�

��� 1ARALLEL�PORT��6SED�TO�CONNECT�
SEVERAL� DEVICES
� ESPECIALLY�PRINTERS��
5HE� PARALLEL� PORT� IS�A�FEMALE� SOCKET
�
AND�AN� IMPORTANT�CHARACTERISTIC�OF�
TH IS� PORT� IS�THAT� PIN� ���	BOTTOM� LEFT
�
SUPPLIES���7�

���4ERIAL�PORT��"LSO�USED�TO�CONNECT�
PRINTERS
� AS�WELL� AS�OTHER�DEVICES��
1INS�� �AND� ���CARRY����7�AND����7 �
RESPECTIVELY�

���&XTERNAL�DISK�DRIVE�CONNECTOR�
0NE�O F�THE�COMMONEST�UPGRADES�
AVAILABLE� FOR�THE�"����� �AN�EXTERNAL�
DISK�DRIVE�� �USES� TH IS� PORT�� *T�HAS�NO�
OTHER�USES�OTHER�THAN� AS�A�
COMBINED�SOURCE�OF�BOTH� ��7�	PIN�
��
�AND����7�	PIN� ��
�

��� -EFT�AND� RIGHT�STEREO�SOUND�
OUTPUT��5HE� PHONO�CONNECTORS�
DELIVER� LEFT�AND� RIGHT�AUDIO�OUTPUT��
5HESE�CAN� BE�PLUGGED� INTO�A�
MONITOR
� OR�ALTERNATIVELY
� INTO�THE�"UX�
OR�5APE� INPUT�OF�A� HI�FI� SYSTEM
� TO�
GIVE�EXCELLENT�SOUND�QUALITY�

���+OYSTICK�PORT��"NOTHER�WAY�OF�
COMMUNICATING�WITH�THE�"MIGA
�VIA� A�
��PIN� d%e� CONNECTOR��5HIS�PORT� IS� ALSO

��� %ISCHARGE� ANY�STATIC� IN�YOUR�BODY�
TO�EARTH
� AS�DESCRIBED� IN� THE�
PRECEDING�SECTION�

���8ITH� A�FLAT�BLADED�SCREWDRIVER
�
CAREFULLY�PUSH�THE�BLADE� UNDER�ONE�
END
� AND�GENTLY� LEVER�THE� �$�AGAINST�
ITS�HOLDER
� SO� THAT�THE� PINS�MOVE�
ABOUT�A�M ILLIMETRE�OUT�OF�THE�SOCKET�

��� 3EPEAT�AT�THE�OTHER�END�OF�THE� �$�

���$ARRY�ON�WITH�4TEPS� �� AND� ��UNTIL�
THE� �$� IS�FREE�OF�THE� HOLDER�

��� .AKING�SURE�THAT�ALL� PINS�ARE�
CLEAR
� PICK�THE� �$�UP�WITH�THUMB�AND�
MIDDLE�FINGER
� LIFTING� IT�VERTICALLY�AWAY�
FROM�THE� HOLDER�

� �� 1LACE�THE� �$� IN� A� SAFE� PLACE�� �
PREFERABLY�STUCK� INTO�THE� SPECIAL�
BLACK�FOAM� USED�FOR�TH IS� PURPOSE��
'AILING�THAT
�GENTLY�PUSH�THE� �$� INTO�A�
PIECE�OF�SOFT�POLYSTYRENE�� A�CEILING�
TILE
� FOR� INSTANCE�

REFERRED� TO�AS� d+OY�� e �

���"S�� 
� EXCEPT�THIS� PORT� IS� KNOWN� AS�
i+OY�� e 
� AND� IS�PRIMARILY�USED�FOR�THE�
MOUSE��"LSO� SUITABLE�FOR�A� LIGHT�PEN�

��� 1OWER�INPUT��5HE�"MIGA� RECEIVES�
� � � AND� ��VOLTS�FROM�THE�EXTERNAL�
POWER�SUPPLY�VIA�TH IS �PORT
� THESE�
BEING�THE�VOLTAGES� REQUIRED�TO�DRIVE�
THE�SYSTEM�

��� *NTERNAL�FLOPPY�CONNECTOR��"����
PIN�CONNECTOR�WHICH� RECEIVES�DATA�
FROM�THE� INTERNAL� FLOPPY�DRIVE��"�
SHORT� RIBBON�CABLE�CONNECTS�TH IS�AND�
THE�DRIVE� ITSELF�

����0DD�$*"������*�0 ��5HIS� IS�ONE�
O F�THE�MAJOR�COMPONENTS� IN�YOUR�
"MIGA
� ALONG�WITH� *TEM� � � �WHICH� IS�
THE�&VEN�$*"��5HESE�TWO� CHIPS�
ACCOUNT�FOR�����OF�"MIGA� REPAIRS
�
BECAUSE�THEY�DEAL�WITH�THE� PARALLEL�
PORT�CONNECTOR
�JOYSTICK�MOUSE�
CONNECTORS
� FRONT� PANEL� -&%
� INTERNAL�
CONTROL� LINES
� KEYBOARD
� SERIAL� PORT
�
FLOPPY�DRIVES
� AND� INTERNAL� TIMING�

����%ENISE�������%ENISE� IS�THE�
CUSTOM�GRAPHICS� CHIP�WHICH�CONTROLS�
RESOLUTIONS
� COLOURS
� SPRITES
� TEXT�
AND�57�MONITOR�SOFTWARE�� 6NIQUE�TO�
THE�"MIGA
� %ENISE�HAS�BEEN�
SUPERSEDED� BY�THE�4UPER�%ENISE

� � � " � # �  � � � � �� #
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* eVE�GOT�TO�ADMIT�THAT�*eM�STILL� IN�
TWO�MINDS�ABOUT�THE�
 9@/;#-+8��969>;	�0NE�HALF�OF�
ME�IS�SAYING�THAT�\���� IS�A�

SMALL�PRICE�TO�PAY�FOR�THE�ABILITY�TO�
SCAN� IN�COLOUR��#UT�THE�OTHER�HALF�IS�
PUTTING�THAT�PRICE� INTO�PERSPECTIVE�
BY�REMINDING�ME�THAT�FOR�THE�SAME�
MONEY�*� COULD�GO�OUT�AND�BUY
� FOR�
INSTANCE
� A�COLOUR�57
�OR�A�$%�
PLAYER
�OR�A�VIDEO�RECORDER�

.Y�GUT�FEELING� IS� THAT�A�SCANNER�
LIKE�TH IS� HAS� TO�BE�PRETTY� IMPRESSIVE�
TO�JUSTIFY�TH IS�SORT�OF�OUTLAY��"ND�EVEN�
THEN� *� THINK� IT eS�FAIR�TO � SAY�THAT� IT�S �
ONLY�WORTH� THE�MONEY�IF�YOU�HAVE�A�
REAL� USE�FOR�THE�PRODUCT�

4O
�WHAT�WOULD�YOU� USE� IT�FOR �
8ELL
� PROBABLY�THE�MOST�OBVIOUS�
REASON�WHY�YOU�MIGHT�WANT�TO�
TRANSFER�A� COLOUR� IMAGE�FROM� PAPER�
ONTO�THE�SCREEN�WOULD� BE�FOR�
MULTIMEDIA� PURPOSES�� �ANYTHING�FROM�
A�SIMPLE�FLOPPY�DISK�SLIDESHOW�
PRESENTATION
� RIGHT�UP�TO� A�FULL�BLOWN�
$%�30.�MULTIMEDIA�APPLICATION� PUT�
TOGETHER�WITH� AN�AUTHORING�SYSTEM�

5HE� IMAGES�YOU� INTEND�TO� SCAN�
MIGHT�BE� PHOTOGRAPHS�CONTAINING�
MANY�COLOURS�AND�SUBTLE� SHADES
� OR�
THEY�MIGHT�BE� ILLUSTRATIONS�OR�
CARTOONS�CONTAINING�JU S T�A� HANDFUL� OF�
COLOURS�� *N� EITHER�CASE
� YOU�WILL�WANT�
THE�COLOURS� IN� THE�SCREEN� IMAGE�TO�
CLOSELY�MATCH� THOSE�OF�THE� PAPER�
PICTURE�� 4O
� FOR�SCREEN�WORK�THE�
REQUIREMENTS�OF�A�COLOUR�HAND�
SCANNER�ARE� SIMPLY�STATED�� � IN�
ESSENCE
� YOU�WANT�THE� PICTURE�ON� THE�
SCREEN�TO� LOOK�EXACTLY�THE�SAME�AS�
THE�PICTURE�ON� PAPER
� ALWAYS�ALLOWING�
FOR�A� CERTAIN� LOSS�OF�RESOLUTION� AND�
SLIGHT�DIFFERENCES� IN� COLOUR�DUE�TO�THE�
LIM ITATIONS�OF�THE�SCREEN� DISPLAY�

2&#�!�+#0��,#4#0�*'#1�
:OU�WILL� ALMOST�CERTAINLY�NEED�TO�
dPROCESSe� THE� IMAGE�ONCE� SCANNED�� *T�
IS� LIKELY�TO�BE�TOO�BIG�OR�THE�WRONG�
SHAPE
� SO� SCALING�AND�CROPPING�
FACILITIES�ARE� REQUIRED�� :OU�MAY�NEED�
TO� BRIGHTEN� OR�DARKEN�THE� IMAGE
�
ADJUST�THE�CONTRAST
� ALTER�THE� 3(#�
VALUES
� ENHANCE� ITS�APPEARANCE� BY�
APPLYING�A�DITHER� PATTERN
� REDUCE�OR�
INCREASE�THE� NUMBER�OF�COLOURS�BEING�
USED�� �ALL� THESE�THINGS
� AND� MANY�
MORE
�WILL� BE� IMPORTANT�TO �THE�
dMULTIMEDIA� ARTISTe �� 4HOULD�YOU�
EXPECT�THE� SCANNING�SOFTWARE�TO�
PROVIDE�THESE�FACILITIES
� OR� IS� IT�MORE�
SENSIBLE� TO� BUY�SOME�DEDICATED�
IMAGE� PROCESSING�SOFTWARE �5HE�
CORRECT�ANSWER�IS� PROBABLY�THE�
SECOND�OF�THOSE�TWO�OPTIONS
� BUT� IF�
THE�SCANNING�SOFTWARE� IS�ABLE�TO�DO� A�
CERTAIN� AMOUNT�OF�IMAGE� PROCESSING
�
SO�MUCH�THE� BETTER�� 1ROVIDED� IT�
MAKES�A�DECENT�JOB�OF�IT
� OF�COURSE�

"NOTHER�USE�FOR�A�COLOUR�SCANNER�
IS�DESKTOP�PUBLISHING�� *T�CAN� BE�
ARGUED�THAT�A�COLOUR�HAND� SCANNER�
REQUIRES� FEWER�FEATURES�FOR�%51�THAN�
FOR�SCREEN�WORK�� &SSENTIALLY�ALL�YOU�
REALLY�WANT�FOR�%51� IS�TO �BE� ABLE� TO

SCAN� A�COLOURED� IMAGE� AND�THEN�
SAVE�THE� FILE
�WITH� ALL� THE�COLOUR�
INFORMATION
� IN� A�FORMAT�THAT�CAN� BE�
IMPORTED�BY�YOUR�DESKTOP�PUBLISHING�
PROGRAM��8HAT�HAPPENS�AFTER�THAT�� �
IMAGE�MANIPULATION�AND� OUTPUT�
QUALITY
� FOR�EXAMPLE�� � IS� THE�
RESPONSIBILITY�OF�EITHER�THE� %51�
PROGRAM
� THE�"MIGA
� THE� PRINTER�
DRIVER
� THE�PRINTER
� OR�ANY�
COMBINATION�OF�THE� FOUR�

�� '2�� -32� '21
/OW�YOU�MAY�HAVE� READ� IN� NEWS�
REPORTS�OR�ADVERTS�THAT�1OWER4CAN

5HE�HEIGHT
�WIDTH
� RESOLUTION�AND�
SCAN�MODE�ARE�SPECIFIED� IN�THE�
UNCLUTTERED�4CAN�4ETTINGS� REQUESTER

$OLOUR�SCANS� IN� � 
����COLOURS��"ND�
YOU�MAY�KNOW�THAT�THE�"MIGAeS� )".�
SCREEN�MODE�CAN� DISPLAY��
����
COLOURS�� #UT�DESPITE�THE�NUMBERS�
BEING�THE� SAME
� THE�� 
��� �COLOURS�
THE�1OWER4CAN�$OLOUR�CREATES�ARE�
NOT�THE�SAME�AS�THE�� 
��� �COLOURS�
)".� CAN� DISPLAY�� #EFORE� *� GET�DOWN�
TO� ACTUALLY�DESCRIBING�THE� KIT
� *� THINK�
IT�WOULD� BE� BE� BEST� IF� *� EXPLAINED�
ABOUT�THESE�� 
��� �COLOURS�

1OWER4CAN�$OLOUR�IS� A� d���BITe�
SCANNER�� /OW
� THEREeS�NO�NEED�TO�
WINCE�AND�WORRY�THAT� *eM�GETTING�TOO�
TECHNICAL� FOR�YOU��"LL� d���BITe� MEANS�
IS�THA T�THE� NUMBER�THAT�DEFINES�THE�
COLOUR�OF�EACH�
PIXEL� ON� THE�
SCREEN� IS� HELD� IN�
��� BITS�OR� dBINARY�
D IG ITSe� OF�
COMPUTER�
MEMORY�
#ECAUSE�
MEMORY� IS� BINARY
� �A� dBASE�� e�
NUMBERING�
SYSTEM�AS�
OPPOSED�TO�OUR�
NORMAL� dBASE�
�� e� NUMBERING�
SYSTEM�� �THE�
BIGGEST�NUMBER�
THAT�CAN� BE� HELD� IN� ��� BINARY�DIGITS�
	BITS
� IS��� TO �THE� POWER��� 
� OR�TO� PUT�
IT�ANOTHER�WAY
�� X � X � X � X � X � X�
� X � X � X � X � X � 
�WHICH�WORKS�
OUT�AS��
����

)".� SCREEN�MODE
�WHICH�
PROFESSES�TO�BE� ABLE�TO �DISPLAY
� 
����COLOURS
� CAN�ACTUALLY�ONLY�
DISPLAY����TRUE� COLOURS�� � dTRUE e

COLOURS�BEING�COLOURS� THAT�YOU� CAN�
DEFINE�FOR�YOURSELF�� �AND�THA TeS�
BECAUSE� 	LEAVING�THE� NEW�""�CHIPSET�
ASIDE� FOR�A�MOMENT
�THE�"MIGA�HOLDS�
THE�VALUE�OF�EACH� )".� COLOUR� IN� FOUR�
BITS�O F�MEMORY
� AND��� TO�THE� POWER���
	��X���X���X��
�EQUALS� ���� )".� IS�
ABLE� TO�DISPLAY�MORE� COLOURS�BY�SOME�
SPECIAL�WIZARDRY�CALLED� d)OLD�"ND�
.ODIFYe �� *N�A� NUTSHELL� TH IS�MEANS�THAT�
THE�COLOUR�OF�EACH� INDIVIDUAL� PIXEL� IS�
CALCULATED�FROM�THE�COLOUR�OF�THE�
PIXEL� TO�THE� LEFT�O F�IT
� AND�THE�
INFORMATION�WHICH� TE LLS�THE�"MIGA�
HOW�TO�MODIFY�THE�COLOUR�FOR�THE�NEW�

PIXEL� IS� STORED� IN�
TWO�FURTHER�BITS�
OF�MEMORY
�WHICH�
COMES�TO� SIX�BITS�
IN� TOTAL�

8HAT�THE�
"MIGA�COMMUNITY�
HAS�CALLED� SIMPLY�
d)".e� FOR�SEVERAL�
YEARS� IS� NOW�
BEING�CALLED�
d)".�� e 
� THE� d� e�
MEANING�THAT� IT�
USES�SIX�BITS�TO�
HOLD� THE� COLOUR�OF�

EACH� PIXEL��5HE� NEW�""�CHIPSET�	IN�
THE�"MIGA� �����AND� ����
� IS� ABLE� TO�
USE�EIGHT�BITS�OF�MEMORY�FOR�EACH�
)".� PIXEL� � �SIX�BITS�TO� STORE�THE�
COLOUR�NUMBER�	SO����TRUE�COLOURS
� ��
TO�THE� POWER��

� PLUS� TWO�MORE� BITS�
TO �STORE� THE� dMODIFICATIONS��� 5HIS� NEW�
d)".�� e� SCREEN�MODE� IS� CAPABLE�OF�
DISPLAYING�HUNDREDS�OF�THOUSANDS�OF�
COLOURS�ON�THE� SCREEN� AT�ONCE�� �
HENCE�THE���� 
����NUMBER�YOU�MAY�
HAVE� READ� ABOUT�� 4TRICTLY�SPEAKING�
THIS� IS�A� SEVERE� UNDERESTIMATE�
BECAUSE�EACH� PIXEL� ON� A�)".���
SCREEN� CAN� 	IN� THEORY
� BE�A�DIFFERENT�
COLOUR
� SO�ON�A�4UPER�)I3ES�
*NTERLACED� SCREEN� 	�����BY�����
PIXELS
�MORE�THAN����
��� �COLOURS�
ARE�POSSIBLE�

*MAGES�CONTAINING�ONLY�A�FEW�
COLOURS�CAN�BE�CONVERTED�TO����
COLOURS�AND�DISPLAYED�ON�A�)I3ES�
INTERLACED�SCREEN
�WHERE�THEY�LOOK�
PRETTY�IMPRESSIVE��/OTE�THE�"DJUST�
3(#�REQUESTER�THAT�ALLOWS�YOU�TO�
EXPERIMENT�TO�YOUR�HEART�S�DESIRE�
WITH�THE�COLOUR�COMPONENTS
�THE�
BRIGHTNESS�AND�THE�CONTRAST

.OST� IMAGES
� EVEN� SCANNED�
PHOTOGRAPHS
� DONeT �CONTAIN� ANYWHERE�
NEAR�THIS� NUMBER�OF�COLOURS
� SO�THE�
FACT�THAT�THE�1OWER4CAN�$OLOUR�IS� A�
���BIT�	�
����COLOUR
� SCANNER� IS� NOT�
AS�MUCH� OF�A�HANDICAP�AS� IT�MAY�AT�
F IRS T�APPEAR�

0,
� SO�WEeVE�ESTABLISHED�THAT�
THE�1OWER4CAN�$OLOUR�SCANS� IN
�
��� �TRUE�COLOURS
� BUT�THE�"MIGA�
CANNOT�DISPLAY�� 
����TRUE�COLOURS�

1RE�""�CHIPSET�"MIGAS� 	,ICKSTART
��X
� ��X
�CAN� DISPLAY�UP�TO����TRUE�
COLOURS� IN� -O3ES�AND� ���TRUE�COLOURS�
IN� )I3ES�� 	""�CHIPSET�"MIGAS�CAN�
DISPLAY�UP�TO� ����TRUE�COLOURS� IN� ANY�
RESOLUTION�
�5O�DISPLAY�THE� SCAN� ON�
THE� SCREEN�1OWER4CAN�CONVERTS�THE�
���BIT�COLOUR�DATA� INTO� A� )".���
SCREEN� IMAGE
� ALTHOUGH� IT� RETAINS� THE�
���BIT�DATA� IN�MEMORY�SO�THA T�ANY�
ACTIONS�YOU� PERFORM� ON�THE� IMAGE� ARE�
CALCULATED�FROM�THE�ORIGINAL� DATA�
RATHER�THAN�THE�SCREEN� IMAGE�

5HE� REASON� *eVE�EXPLAINED� ABOUT�
���BIT�AND�)".� IS�SO�THAT�YOU�
UNDERSTAND�THAT�THE� PICTURE�YOU�SEE�
ON�THE�SCREEN� AFTER�SCANNING�
SOMETHING�WITH�1OWER4CAN�$OLOUR�IS�
NOT�EXACTLY�WHAT� IS� IN�MEMORY�� �WHAT�
YOU� ARE�SEEING� IS�THE� IMAGE� AFTER� IT�
HAS�BEEN�CONVERTED� TO�FEWER�COLOURS��
)OWEVER�YOU� CAN� SAVE� AND� USE�THE�
���BIT�DATA
� BUT�MORE�ON�THAT� LATER��
-ETeS� NOW� LOOK�AT�THE� PACKAGE� ITSELF�

2&#�.-5#0�-$�25-
1OWER4CAN�$OLOUR�COMES� IN�TWO�
MODELS��5HE� INTERFACE�FOR�THE�"MIGA�
����AND� ����1LUS�CONNECTS�TO�THE�
EXPANSION� PORT�ON� THE� LEFT�HAND� SIDE�
OF�THE�MACHINE�� *T�HAS�A�THROUGH� PORT�
SO� THAT�ANYTHING�ELSE�YOU�WANT�TO�
PLUG� INTO� THE�EXPANSION� PORT�CAN� BE�
USED�AT�THE�SAME�TIME
� SUCH� AS�
EXTRA�MEMORY�OR�A�HARD� DRIVE�

%ESPITE� 1OWER�.ICROSYSTEMS�
ASSURING�ME�THAT� f IT�WILL� ALL� BE�SORTED�
OUTg 
� IT�WOULD�BE�WRONG�OF�ME�NOT�TO�
TE LL�YOU�THAT�THERE�WERE�DESIGN�
PROBLEMS�WITH� THE� INTERFACE�THAT�WAS�
SENT�TO�ME�TO� REVIEW�� 5HE�PLATE�WHICH�
COVERED�THE�THROUGH� PORT�COULD�ONLY�
BE� REMOVED� BY�UNSCREWING�THE�
INTERFACE� COVER
� UNSCREWING�THE�
PRINTED� CIRCUIT�BOARD� 	OR� d1$#e
�AND�
UNSCREWING�TWO�TINY�NUTS��5HIS� IS�
BOTH� FIDDLY
� AND� POTENTIALLY�
DANGEROUS�BECAUSE�THE�SLIGHTEST�SLIP�
COULD� END� UP� IN� A�DAMAGED� 1$#��
1OWER�SAYS�THA T�THE�DESIGN� HAS�NOW�
BEEN�CHANGED� SO� THAT�THE�THROUGH�
PORT�COVER�CAN� BE� REMOVED� BY�
UNSCREWING�TWO� SCREWS�ON�THE�
OUTSIDE�OF�THE� INTERFACE�

"�MORE�WORRYING�DESIGN� FAULT� IS�
THE�FACT�THAT�THE�1$#� IS�HELD� IN� THE�
INTERFACE�BY�TWO�DIAGONALLY�OPPOSITE�
SCREWS�ON�TWO� RAISED� BUSHES��7ERY�
SLIGHT�PRESSURE�ON�ONE�OF�THE�
dUNFIXEDe� CORNERS�CAUSED�THE�BUSHES�
TO� SHEAR�AWAY�FROM�THE�CASE�OF�MY�
REVIEW�MODEL��"FTER� REPORTING�THIS�TO�
1OWER
� THE�MANUFACTURERS�WERE�
CONTACTED��5HEY�TRIED� THE� SAME

".*("�4)011&3�h � *446&����h �."3$)� ����
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STOP� READING�DATA�� �YOU� DONeT �NEED�
TO� HOLD� IT�DOWN�WHILE� SCANNING�AS�YOU�
DO�WITH� SOME�OTHER�SYSTEMS�

5HE�SCAN�CONTINUES� AS�YOU�SLOWLY�
PULL� THE� HEAD�OVER�THE�ORIGINAL� IMAGE
�
UNTIL� EITHER�THE�SPECIFIED� SCANNING�
HEIGHT� IS� REACHED
� OR�	IF�YOU�WANT�TO�
STOP�THE�SCAN�EARLIER
�YOU� HIT�THE� LEFT�
MOUSE�BUTTON��5HEREeS� NO� LIGHT�ON�
THE� SCAN� HEAD�TO� INFORM�YOU�THAT�YOU�
ARE� IN�DANGER�OF�PULLING�TOO�QUICKLY
�
BUT�AFTER�A� FEW�ATTEMPTS�YOU� SOON�
GET�TO� LEARN�WHAT�A� SLOW
� EVEN� PULL�
FEELS� LIKE�

MATTER�OF�COURSE
� AND�THE�SCREEN� IT�
OPENS�WILL� USE� A� BIT�OF�GRAPHICS�
MEMORY
� THUS� TAKING�THE� LARGEST�
CHUNK�FROM�EACH�TYPE�OF�MEMORY�

5HE� POINT� *eD� LIKE� TO�MAKE� HERE� IS�
THAT�ALTHOUGH�THE�ADVERTISING�SAYS�
THAT�THE�MINIMUM� REQUIREMENT� IS

*F�YOUR�MAIN� USE�FOR�1OWER4CAN�
$OLOUR�WILL� BE�TO�CREATE�����BY����� 	��
ISH
� SCREEN�SIZE� IMAGES�FOR�
MULTIMEDIA�WORK�	WHICH� IS�
APPROXIMATELY�WHAT�THE�DEFAULT�SCAN�
SIZE�OF����MM�BY���MM� PRODUCES�
AT�����DPI

� THEN�YOUe LL�JUS T�ABOUT�GET

1OWER4CAN�CANeT �BE�BLAMED�� IT�S �
HAVING�TO� CONVERT�SOMETHING� LIKE��.B�
OF����BIT�DATA� INTO�A�)".� IMAGE
� AND�
THIS�TAKES�TIME�� 0NLY�A� FASTER�
PROCESSOR�CAN� SPEED� IT�UP�

*N� %ITHERED� AND�5EXT�MODES�YOU�
GET�A� dREAL� TIM E e� SCAN�� �AS�YOU� PULI

%UE�TO�ONLY�THE�NEW�MACHINES�HAVING�THE�""�CHIP�SET
�THE�CONVERT�TO���� 
��� �AND����COLOURS�OPTIONS�WILL�ONLY�BE�
AVAILABLE� IF��5<,7!*(4�IS� RUNNING�ON�AN�"MIGA������OR�������0N�ANY�OTHER�"MIGA�YOU�GET�THE�OPTION�TO�CONVERT�TO�
���COLOURS�OR�FEWER��/EVERTHELESS
�ON�PRE�""�CHIPSET�MACHINES�YOU�CAN�STILL�GET�SOME�PRETTY�GOOD�ON�SCREEN�
RESULTS�BY�CONVERTING�TO����COLOURS
�SCALING�AND�DISPLAYING�IN�)I3ES� *NTERLACED�MODE

2&#� '%�.'!230#
5HE�1OWER4CAN�1ROFESSIONAL���
SOFTWARE� IS� A�DEVELOPMENT�FROM�THE�
EARLIER�VERSION� SUPPLIED�WITH� 1OWER�S�
MONOCHROME�HAND�SCANNER��5HIS�ONE�
PIECE�OF�SOFTWARE� NOW�SERVES�BOTH�
THE�COLOUR�AND�MONOCHROME�
SCANNERS
� AUTOMATICALLY� RECOGNISING�
WHICH�MODEL�YOU� HAVE� ATTACHED�AND�
APPROPRIATELY�ALTERING�THE�OPTIONS�
AVAILABLE�TO�YOU�

5HE�FIRS T� IMPORTANT� POINT�YOU�
NEED�TO� UNDERSTAND� ABOUT�
1OWER4CAN�$OLOUR�IS� THAT����BIT�
GRAPHICS�DATA�EATS� UP�A� LOT�OF�
MEMORY
� AND� SO�DOES�THE� )".�
SCREEN� IMAGE��5HE�DEFAULT�SCAN� SIZE
� ����MM� BY���MM� 	ABOUT��IN� BY�
���IN
�� �REQUIRES�MORE�THAN� ���K�OF�
MEMORY�WHEN� SCANNING� IN� COLOUR�AT�
THE�MAXIMUM� ����DPI�� "��IN� SQUARE�
SCAN� AREA� REQUIRES�ABOUT� �.B�
5HE�4CAN�4ETTINGS

���,
� A�MORE� REALISTIC�MINIMUM�
REQUIREMENT�� �THE�AMOUNT�OF�MEMORY�
YOU�WILL� NEED�TO�DO� ANYTHING�OTHER�
THAN� SCAN�TINY

)EREeS�
A�GOOD��5<,7!*(4�

APPLICATION� IDEA��THE�BEGINNINGS�OF�
A�PICTORIAL� POSTAGE�STAMP�DATABASE

REQUESTER�GIVES�YOU�TH IS� INFORMATION
�
AS�WELL� AS�A�.AX�4IZE�FIGURE� IN�
KILOBYTES�SO�THAT�YOU� CAN� QUICKLY�SEE�
WHAT�YOU�CAN� AND�CANNOT�DO�

"LTHOUGH�1OWER4CAN�WILL� HAPPILY�
SCAN�TO�EXPANSION� 	d'ASTe
�MEMORY� IF�
YOU� HAVE� SOME�FITTED
� IT� REQUIRES�A�
CONTIGUOUS� AREA�OF�MEMORY� IN�WHICH�
TO� HOLD� THE�DATA�� 4O� IF
� FOR�EXAMPLE
�
YOU� HAVE� �.B�OF�GRAPHICS� 	d$HIPe
�
MEMORY�AND� �.B�OF�EXPANSION�
MEMORY
� THE� LARGEST�CONTIGUOUS�
CHUNK�OF�MEMORY�WILL� BE�A� PORTION� OF�
ONE�OF�THESE�TWO� �.B� dBANKSe� OF�
MEMORY�� *N� TH IS� HYPOTHETICAL� MEMORY�
SITUATION
� THE�1OWER4CAN�PROGRAM�
WILL� LOAD� INTO�EXPANSION�MEMORY�AS�A

POSTAGE�STAMP�SIZE�PICTURES�� � IS�
EITHER��.B�OF�GRAPHICS�MEMORY
� OR�A�
SMALLER�AMOUNT�OF�GRAPHICS�MEMORY�
AND� ���.B�OF�EXPANSION�MEMORY�� *�
USED�1OWER4CAN�ON� A����,�GRAPHICS�
MEMORY�"MIGA�����WITH� �.B�OF�
EXPANSION�MEMORY
� AND� IT�WAS�A� LITTLE�
FRUSTRATING�HAVING�TO� KEEP�CLICKING�THE�
f/OT�ENOUGH�MEMORYg� REQUESTERS��
"FTER� INCREASING�THE�EXPANSION�
MEMORY�TO��.B
� IT�FE LT�A� LOT�MORE�
COMFORTABLE�AND� *�WAS� ABLE� TO� SCAN�
SOME�DECENT�SIZED� IMAGES�� "ND
� TO�
TOP� IT�ALL
� ON� A��.B�"MIGA� *�WAS�ABLE�
TO � SCAN�A��IN� BY���IN�STRIP�OF�THE�
:EAR�1LANNER�THA T�HANGS�ON�THE�WALL�
NEXT�TO �MY�WORKSTATION�

AWAY�WITH� �.B�OF�CONTIGUOUS�FREE�
MEMORY�AFTER�1OWER4CAN�HAS� LOADED��
#UT�MEMORY�WILL� FRAGMENT�VERY�QUICKLY�
INDEED
� AND�YOUeLL� FIND�THAT�YOU�LL�
ALMOST�CERTAINLY�HAVE�TO� REBOOT�THE�
"MIGA�EVERY�TIME�YOU�WANT�TO�DO�
ANOTHER� ���MM� BY���MM�SCAN�

4O�YOU� NEED� A� FA IR�AMOUNT�OF�
MEMORY��"ND
� UNLESS�YOU� ARE� RUNNING�
AN�ACCELERATED�"MIGA
� YOU�WILL� ALSO�
NEED�A�FA IR�AMOUNT�OF�TIME�

5-02&�2&#�5�'2�
*T�TAKES�AGES�FOR�THE� ���BIT�DATA�TO�
BE�CONVERTED�TO�A�)".� SCREEN�
DISPLAY
� ABOUT�SIX�MINUTES�FOR�AN�
IMAGE�OF�THE�DEFAULT�SCAN�SIZE�ON� A�
STANDARD�"MIGA������"ND�BECAUSE�
YOU� ARE�WORKING�ON� A�)".� SCREEN�
	-O3ES�BY�DEFAULT

� MENUS�AND�
REQUESTERS� ARE� SLOW�TO�APPEAR�AND�
SLUGGISH� TO �OPERATE�� /ATURALLY
� ON�A�
FASTER�"MIGA�YOU� DONeT � NOTICE�SO�
MUCH
� BUT� IF�YOUeVE� USED� ANY�)".�
PAINTING�PACKAGE�ON� A�STANDARD�
"MIGA� ����YOUe LL� KNOW�EXACTLY�WHAT� *�
MEAN� BY�SLUGGISH��5HEREeS�NOTHING�
THAT�CAN� BE�DONE�ABOUT� IT
� SO�
1OWER4CAN�CANNOT�BE�BLAMED�

*N�$OLOUR�(REY�AND� .ONO�(REY�
MODES�THE�SCREEN� DISPLAY�REMAINS�
BLANK�WHILE�YOU� DO�THE�SCAN
� AFTER�
WHICH� THE�1OWER4CAN�SCREEN�
REAPPEARS� AND�YOU� ARE
� ERM
�
dENTERTAINEDe� BY�AN� ANIMATED�
STOPWATCH� POINTER�FOR�A�WHILE�� &XACTLY�
HOW� LONG�THE� dENTERTAINMENTe�
CONTINUES�DEPENDS�ON� HOW�BIG�THE�
SCAN�WAS�� *F�THE�SCAN�WAS�"�� LENGTH
�
THERE�S� PLENTY�OF�TIME�TO�WALK�DOWN�
THE�SHOPS
� BUY�SOME�COFFEE
�WALK�
HOME
� MAKE�THE�COFFEE
� DRINK� IT
�
WASH� UP
�WALK�THE�DOG
� READ�THE�
MANUAL
� AND� HAVE�FORTY�WINKS��"GAIN


THE� SCANNER�OVER�THE� IMAGE�THE�DATA�
IS�TRANSFERRED�DIRECTLY�TO� THE�SCREEN�� �
AND�THERE� IS� NO�WAIT�AFTER�SCANNING�

1!0##,�+-"#1
1OWER4CAN�WILL�WORK� IN�ANY�SCREEN�
MODE�WHICH� IS� SUPPORTED� BY�THE�
MONITOR�AND� PARTICULAR�VERSION�OF�THE�
OPERATING�SYSTEM�YOU� ARE�USING�

5HE�)".� SCREEN� IMAGES� IT�
PRODUCES� LOOK�BEST� IN� )I3ES�
*NTERLACED� 	����BY����

� ESPECIALLY�
SCANS�OF�PHOTOGRAPHS
� BUT�THIS�
SCREEN�MODE� IS� AVAILABLE�ONLY�TO�
"MIGA������OWNERS� 	THE�1OWER4CAN�
HARDWARE�DOESNeT �CURRENTLY�F IT �THE�
����
�� 1HOTOGRAPHIC� IMAGES�
GENERALLY� LOOK�FAIRLY�NAFF�IN� -O3ES�
	����BY����

� BUT�AN� AWFUL� LOT�BETTER�
IN� -O3ES� *NTERLACED� 	����BY����
��
4ELECTING�TH IS� SCREEN�MODE�ALTERS�
THE� SHAPE�OF�THE� SCREEN� PIXELS
� GIVING�
THE� IMAGE�A�SQUASHED� APPEARANCE
�
SO�YOU� NEED�TO�SCALE�HORIZONTALLY�BY�
��� PER�CENT�TO�COMPENSATE��
1OWER4CAN� IS� ABLE�TO�DO�TH IS
� AND�
THE� RESULTS� ARE�QUITE�GOOD�

#UT� IF�THE� ���BIT�DATA� IS� SAVED�
	AS�AN� *''���FILE

� IMPORTED� INTO�"RT�
%EPARTMENT�1ROFESSIONAL
� RENDERED�
AS� )".�ON� A� -O3ES� *NTERLACED�
SCREEN�AND� SCALED� HORIZONTALLY�BY����
PER�CENT
� THE� RESULTING� IMAGE� IS�FAR�
BETTER�THAN�THE�ONE�CREATED� BY�
1OWER4CAN�� 5HE� IMAGE� IS� STILL� ABOUT�
TWICE�THE�SIZE�OF�THE�ORIGINAL
� SO� IT�
MAY�APPEAR�A� BIT�BLURRY
� BUT�SCALING�
AGAIN� BY���� PER�CENT� IN�BOTH�
DIRECTIONS�WILL� SHARPEN� IT�UP�AND�
PRODUCE�SCREEN� IMAGES�THAT�ARE�
SURPRISINGLY�FAITHFUL� TO �THE�ORIGINALS��
5HIS� f SCALE�AND� SCALE�AGAINg�
TECHNIQUE�DOES� NOT�WORK�VERY�WELL� IN�
THE�VERSION� OF�1OWER4CAN� *� AM

".*("�4)011&3�_ �*446&����h �."3$)� ����
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ARE� IN�MOTION��5HE�EXAMPLE� *� HAVE�
PROVIDED� SIMPLY�MORPHS�A� ROTATING�
COW� INTO�A� ROTATING�CAR��5HE�ORIGINAL�
SEQUENCES�WERE� PRODUCED�WITH�
*MAGINE�� �AND� *�MADE�SURE�THAT�BOTH�
CAR�AND� COW�WERE� IN� SIM ILAR�POSITIONS�
THROUGHOUT�EACH�SEQUENCE�SO�AS�TO�
EASE�THE�MORPHING�PROCESS�

5HOUGH�MORPHING�PROGRAMS�MAY�
APPEAR�TO�DIFFER�IN�THE�WAY�THAT�THEY�
WORK
�THE�METHODOLOGY�BEHIND�EACH�
IS�ACTUALLY�VERY�SIMIIAR��4O�SIMILAR
�
IN�FACT
�THAT�IT�SEEMS�SUITABLE�TO�
EXPLAIN� IT�ALL� IN�ONE�PLACE
� RATHER�
THAN�DESCRIBE�EACH�PROGRAMeS�
TECHNIQUES�SEPARATELY�

1UT�SIMPLY
�MORPHING� IS� A�
PROCESS�FOR�TRANSMUTING�ONE� IMAGE�
INTO�ANOTHER��5HIS�MIGHT�BE�A�BLACK�
FACE�CHANGING�TO�A�WHITE�ONE� 	AS� IN�
.ICHAEL� +ACKSONeS�#LACK�0R�8HITE�
VIDEO

� OR�THE�5����� IN� 5ERMINATOR���
SHIFTING�TO�AND� FROM� ITS� HUMAN�FORM��
4O� LONG�AS�THE� IMAGES� CAN� BE�
IMPORTED� INTO� A�COMPUTER�SYSTEM� 	BY�
SCANNING
� DIGITISING�FROM�VIDEO
� OR�
WHATEVER
� THEY�CAN� BE�MORPHED�� #UT

VIDEO�SEQUENCES�CANNOT�YET�BE�
MORPHED� IN� REAL�TIME�ON�THE�"MIGA�� �
THE� PROCESSING�POWER�REQUIRED� IS� FAR�
TOO�GREAT�� �SO� LE TeS�NIP�THAT�SPURIOUS�
NOTION� IN�THE�BUD� RIGHT�AWAY�

5HE�MORPHING�PROCESS� INVOLVES�A�
COMBINATION�OF�SHAPE�CHANGING�AND�
CROSS�FADING��8ARPING�TRANSFORMS�THE�
SOURCE� IMAGE� INTO�THE�SHAPE�OF�THE�
DESTINATION� IMAGE�AND� IS�CONTROLLED�
BY�USING�PAIRS�OF�POINTS�	OR�VECTORS
�
WHICH�DESCRIBE�THE� START�AND�END�
POSITIONS�FOR�SPECIFIC� LOCATIONS�ON�
THE� IMAGES�� 0VER�A�DEFINED� NUMBER�
OF�FRAMES�THE�VECTORS�MOVE�TOWARDS�
THEIR�END� POSITIONS
� DISTORTING�ONE�
SHAPE� INTO�ANOTHER�� 'OR�TH IS� REASON�
WARPING� IS�OFTEN� LIKENED�TO� STRETCHING�
A�SHEET�OF� RUBBER�WITH� AN� IMAGE

PRINTED�ON� IT�� $ONTROL� CAN� USUALLY�BE�
APPLIED�TO � INDIVIDUAL� POINTS�OR�TO �ALL�
OF�THEM
� SO�AS�TO�SLOW�DOWN�OR�
HASTEN�THEIR�ACTIONS�DURING�
MORPHING�

$ROSS�FADING�	OR�DISSOLVING
�
BETWEEN�SELECTED� FRAMES�OF�THE�
MORPHING�SERIES�FACILITATES�THE�
SMOOTH�TRANSITION� FROM�ONE�WARPED�
IMAGE�TO�THE�NEXT
� A� PROCESS�WHICH�
CANNOT�BE� PERFORMED� BY�WARPING�
ALONE�� 'OR�EXTRA�CONTROL� IT� IS� USUALLY�
POSSIBLE� TO� SPECIFY�JU S T�HOW�MUCH�
CROSS�FADING�TAKES� PLACE� IN�EACH�
FRAME�O F�THE�SERIES�

5HIS�WARP�DISSOLVE� PROCESS�CAN�
ALSO�BE�APPLIED� TO�SEQUENCES�OF�
MOVING� IMAGES
� ENABLING�ONE�OBJECT�
TO �BE�TURNED� INTO�ANOTHER�WHILE�BOTH

�0=H<�GCA9�
=A5;=B5H=CB� �
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*T� ISN �T�NECESSARY�TO�MANIPULATE�
THE�VECTORS� FOR�EVERY�SINGLE�FRAME� IN�
A�SEQUENCE
� AS� A�SERIES�OF� dKEYe�
FRAMES�CAN� BE�DEFINED� AND�THE�
INTERMEDIATE�FRAMES� 	THE� dTWEENSe
�
WILL� BE�GENERATED� AUTOMATICALLY


#OTH�PROGRAMS�REQUITE�ADEQUATE�STORAGE�FOR�THE�FILES�PRODUCED��'LOPPY�DISKS�WILL�DO
�BUT�IMAGES�CAN�BE�
MORE�THAN��.B�IN�UNCOMPRESSED���I�TT�FORM
�SO�A�HARD�DRIVE�IS�VIRTUALLY�ESSENTIAL�FOR�BOTH�

'EATURES� .ORPH� $INE.ORPH
4INGLE�WARPING :ES :ES
4EQUENCE�WARPING :ES /O
%UAL�IMAGE�MORPHING :ES :ES
4EQUENCE�MORPHING :ES :ES
"UTO�TWEENING :ES :ES
.AGNIFICATION :ES /O
d0NION�SKINNINGe :ES /O
4CALABLE�WINDOWS /O :ES
"3EXX�SUPPORT :ES�� �EXTENSIVE /O
0N�LINE�HELP /O :ES
'ILE�TYPES�LOADED $OLOUR�AND�GREY�SCALE "LL� *''�FORMATS


DIRECTLY
� OTHERS INCLUDING����BIT�AND
AFTER�CONVERSION ��BIT
�EXCEPT�)".��

WITH��697/�!3<:
 PLUS�+1&(�+'*'�DIRECTLY�

'ILE�TYPES�SAVED "LL� *''�FORMATS
� INCLUDING "LL� *''�FORMATS�EXCEPT
)".��
� PLUS�"/*.�014
� +1&( )".��� "/*.�01�
AND�)".�&
� THOUGH�MOST�ARE SUPPORTED�DIRECTLY
� PLUS
ONLY�VIA��697/�!3<:
 )".�&�AND�%$57�

0UTPUT�SIZE 6SER�DEFINABLE 6SER�DEFINABLE

�� =@>6�IS�PART�OF�THE�LARGER� =@>6�#:CA�SUITE
�WHICH�HAS�EXTENSIVE�IMAGE�PROCESSING�AND�COMPOSITING�
FEATURES�AND�A�WIDE�RANGE�OF�LOAD�SAVE�FORMATS�AND�MANY�OTHER�IMPORTANT�FEATURES�

ISNeT �EVER�GOING�TO�BE�AS�POPULAR�AS�SLICED�BREAD
� I T eS�
CERTAINLY�BEEN�CAUSING�A�STIR�AMONG�THE�PUBLIC�AND�MEDIA�
ALIKE��3ECENT�BLOCKBUSTER�MOVIES�SUCH�AS� $/;738+=9;�� �HAVE�

EXPOSED�THE�TECHNIQUE�TO�HUGE�AUDIENCES
� AND�OBJECTS�UNDERGOING�
MIRACULOUS�TRANSFORMATIONS�ARE�NOW�ALL�THE�RAGE� IN�57�ADS�TOO��.ORPHING�HAS�
THUS�BECOME�THE� LATEST� dMUST�HAVEe� IN�THE�FILM�AND�VIDEO�BUSINESS
� AND�
SOFTWARE�PRODUCERS�HAVE�TAKEN�THE�OPPORTUNITY�TO�CATER�FOR�THE�MANY�STUDIOS�
	AND�HOBBYISTS
�WHO�WANT�TO�USE�MORPHING�EFFECTS
� BUT�HAVENeT �GOT�
)OLLYWOOD�SIZED�BUDGETS�

5HE�TWO�MORPHING�PROGRAMS� UNDER�SCRUTINY�THIS�MONTH�� �"4%(eS�.ORPH�
	WHICH� IS� PART�OF�THE�.ORPH�1LUS�PACKAGE
� AND�(71eS�$INE.ORPH�� �ARE�BOTH�
RECENTLY�RELEASED� PRODUCTS
� BUT�THE� HONOURS�FOR�THE�FIRS T�"MIGA�BASED�MORPHING�
SOFTWARE� HAVE� ALREADY�GONE�TO� #LACK�#ELT�S� *MAGEMASTER�	WHICH� *� REVIEWED� IN�
"MIGA�4HOPPER���
�� #OTH� PACKAGES�DO�MORPHING�AND�WARPING�ON� STILL� IMAGES�
AND�SEQUENCES
� BUT�.ORPH�1LUS�ALSO�DOES�A� LOT�MORE�� �AS�BOTH� ITS� PRICING�AND�
NAME� REFLECT�

*N�MANY�RESPECTS�$INE.ORPH� IS�THE�
SIMPLER�OF�THESE�TWO� PACKAGES
� NOT�
LEAST�BECAUSE� IT�CONSISTS�OF�JU S T�ONE�
PROGRAM� 	IN� CONTRAST�TO�THE�MODULAR�
APPROACH�OF�.ORPH�1LUS

� DEDICATED�
SOLELY�TO�MORPHING�OPERATIONS�

*N� COMMON�WITH�OTHER�MORPHING�
SOFTWARE
� $INE.ORPH�USES�VECTORS

	POINTS
�TO�DETERMINE� HOW� IMAGES� ARE�
WARPED� 	SEE�THE� BOX�ON� d8HAT� IS�
.ORPHING e� FOR�A� FULL� DESCRIPTION�OF�
THE� PROCESS
��"ND
� LIKE�THE�OTHERS
�
$INE.ORPH�HAS� ITS�OWN� UNIQUE�WAY�OF�
MANIPULATING�THESE�VECTORS�

*N� THIS� CASE
� A�MESH� OF�POINTS� IS�
PULLED� AROUND�TO� CONTROL� THE�WARPING�

$INE.ORPH�	V L�0 L

� �� �.INIMUM
�.B�'AST
����, �$HIP
3ECOMMENDED

4YSTEM�3EQUIREMENTS��
%04�VERSION�
.INIMUM�MEMORY�
"CCELERATOR

.ORPH�� 	VL�0�0

��� �M INIMUM
�.B�'AST
� �.B�$HIP
3ECOMMENDED

".*("�4)011&3�h � *446&����h �."3$)� ����



5HIS� SYSTEM� PRESENTS� NO� REAL�
OBSTACLES�WHEN�WARPING�SIMILAR�
IMAGES
� SUCH� AS� FACES
� BUT�CAN�
PRODUCE�BIG�PROBLEMS�WHEN�
ATTEMPTING�A� REASONABLY�COMPLEX�
WARP
� SUCH� AS� THE�COW�TO�CAR�
SEQUENCE� *� USED�AS�A�TEST�� #ECAUSE�
$INE.ORPH� RESTRICTS� HOW�POINTS�MOVE�
IN� RELATION�TO�EACH� OTHER�� �
WITH� NO�MESH� OVERLAPPING�
ALLOWED�� �A� LOT�OF�FIDDLING� IS�
REQUIRED�TO� SET�UP�THE�
WARPING�POINTS� CORRECTLY
�
SOMETHING�WHICH� IS�DIFFICULT�
ENOUGH�WHEN�WORKING�ON� A�
DUAL�IMAGE�MORPH
� BUT�A� REAL�
HEADACHE�WHEN� A� SEQUENCE�
MORPH� IS� DESIRED��5HE�
PROBLEMS�ARE� FURTHER�
COMPOUNDED� BY�THE�VISUALLY�
SIMPLE
� BUT� RATHER� INFLEXIBLE
�
SPLIT�SCREEN� DISPLAY�AND�
$INE.ORPH�S�UNFORTUNATE� LACK�OF�BOTH�
DECENT�MAGNIFICATION� AND� AN� hONIONc
SKIN i� FACILITY�

$INE.ORPH�USES�TWO� LEVELS�OF�
COMPLEXITY�WHEN�DEFINING�WARPS�� �
LINES�AND� SPLINES�� -INES�WARP�FASTER�
BUT�SPLINES� PRODUCE�SMOOTHER�
RESULTS�� 4PLINES� ARE�ALSO� RATHER�MORE�
DIFFICULT�TO �MANIPULATE
� BUT�NOT�OVERLY�
SO�� *F�MORE�OR� LESS� POINTS� ARE

:OU�WONiT �BELIEVE�YOUR�EYES�WHEN�
YOU�SEE�SOME�OF�THE�CRAZY�THINGS�
WHICH�MORPHING�CAN�DO�
REQUIRED� IN� THE�MESH
� EXTRA�COLUMNS�
AND� ROWS� CAN� BE�ADDED�OR�DELETED� AT�
WILL� AND�MULTIPLE� POINTS�CAN� EASILY�BE�
SELECTED�FOR�BULK�MOVEMENT�

6NLIKE�.ORPH
� $INE.ORPH�CAN�
LOAD� IMAGES�DIRECTLY
� HAVING�NO� NEED�
FOR�A� SEPARATE� LOAD�SAVE� PROGRAM�� *T

HANDLED� ALL� THE� *''�FORMATS� *� TRIED
�
INCLUDING����BIT
� ��BIT�AND� +1&(�FILES
�
WITHOUT�COMPLAINT
� EXCEPT�FOR�THE� NEW�
)".���MODE
�WHICH�WASNiT�
SUPPORTED� IN� THE�VERSION� *� HAD�FOR�
REVIEW� 	VERSION� ����
�� "S�WITH� OTHER�
MORPHING�PRODUCTS
� THE� IMAGES�ARE�
DISPLAYED� AS�GREY�SCALES�TO� REDUCE�
MEMORY�OVERHEADS
� AND�$INE.ORPH�S�
SCALABLE� IMAGE�WINDOWS�ALSO�HELP�
WHEN� MEMORY� IS�TIGHT�

�����

��	���
*� FOUND� $INE.ORPH�TO� BE�MUCH�MORE�
AWKWARD�TO�USE�THAN�.ORPH�BECAUSE�
THE� INTERFACE� LACKS�THE�FLEXIBILITY�
REQUIRED�FOR�QUICKLY�COMPARING�START�
AND�END� POINTS� AND� ACCURATELY�
PLACING�THEM� ON� DETAILED� IMAGES�
5HE� LACK�OF�ANY�SIMPLE�WAY�OF�TEST��
ANIMATING�THE� POINTS� IS�ALSO� IRRITATING
�
AS� THE�ONLY�WAY�TO� TEST�THE�WARPING�
STRUCTURE� IS� TO� RENDER� IT�AS�A�MESH

��(+)!"' = �('��(�#��-�"'-(�

�'(-!�+�",� -!�� %�-�,-��+�3�� "'� /"��(�

,)��"�%������-,�: ��'� �NOW �2(.���'�

�(�"-��-�!(&�����+2 ��!"-�%�2�,��,�

!(0 �-0(�'�0 �-+�',�(+&�-"('�

)��$� �,�,!�)��.)

SAVING�A� LARGE�AMOUNT�OF�TIME��5HE�
RESULT�� �IN� MY�CASE�� �WAS�A� ���FRAME�
ANIMATION� OF�#OSSY�THE�COW�MORPHING�
ANTI�CLOCKWISE� INTO�A�$AMARO�CAR�

.ORPHING�CAN�BE�VERY�FLEXIBLE��
$ROSS�FADING� IS� PERHAPS� ITS� SIMPLEST�
FORM
�DISSOLVING�BETWEEN�TWO� IMAGES�
WHILE� KEEPING�ALL� THE�VECTORS� STATIC
�
BUT�WITH� SOME� IMAGINATION�MORPHING�
CAN� ALSO�BE� USED�TO�DO�SPECIAL�
EFFECTS� SUCH� AS�WARPING�FROM�ONE�
SCREEN�TO�ANOTHER�� 4IMPLE�WARPS� CAN�
BE�CARRIED� OUT�WITH� RELATIVELY�FEW�
VECTORS
�WHILE�COMPLEX�WARPS�MAY�
REQUIRE� HUNDREDS�� �OR�SOMETIMES�
THOUSANDS�� �TO�ACHIEVE�THE� REQUIRED�
DEGREE�OF�ACCURACY�

�
����
��
*T�SHOULD�GO� SOME�WAY�TO� ILLUSTRATING�
THE� LEARNING�CURVE� INVOLVED� IN�
MORPHING�WHEN� *� TELL� YOU� THAT� IT�TOOK�
ME�THE� BEST�PART�O F�TWO�DAYS�TO�
ACHIEVE�MY� LITTLE� ANIMATION�� 5WO�DAYS�
IN�WHICH� *�WAS� CONTINUALLY�FRUSTRATED�
BY�THE� RUBBISH� APPEARING�ON� MY�
"MIGA� SCREEN��5WO�DAYS�OF�HARD� SLOG�
TO� PRODUCE�A�FEW� IMAGES�� *iM�JUST

GLAD� THAT� *�VE�GOT�A� PRETTY�
QUICK�"MIGA�WITH� PLENTY�OF�
MEMORY�AND� STORAGE�SPACE
�
BECAUSE�OTHERWISE� *iD�
PROBABLY�STILL� BE�
EXPERIMENTING�WHILE�YOU�
WONDER�WHAT�HAPPENED�TO�
THE� 7IDEO�COLUMN� IN� THIS�
MONTHiS�"MIGA�4HOPPER�

4ERIOUS�MORPHING� ISNiT �
FOR�THE� FAINT�HEARTED�OR�THE�
SHALLOW�POCKETED��5O�
ACHIEVE� ANY�KIND�OF�SENSIBLE�
THROUGHPUT
� ESPECIALLY�AT�
���BIT�QUALITY
� THE�HOST�
"MIGA� REALLY�HAS�TO�BE�
STACKED�WITH� MEMORY
�
STORAGE
� GRAPHICS� HARDWARE�
AND� A� FAST�PROCESSOR�� &VEN�
THEN� MORPHING�ONLY�A�FEW�
SECONDS�OF�BROADCAST�
QUALITY� IMAGES�COULD� TAKE�
SEVERAL� DAYS�TO�SET�UP�AND� PRODUCE��
-OWER�QUALITY�AND� LOWER�RESOLUTIONS�
OBVIOUSLY�RENDER�FASTER�AND� SAVE�
SPACE
� SO� IF�QUALITY� ISN �T�OF�
PARAMOUNT�CONCERN� IT� IS� POSSIBLE�
INCREASE�OUTPUT
� BUT�THERE� IS� LITTLE

BENEFIT� IN� SKIMPING�ON� EITHER�MEMORY�
OR�SPEED�

*N� ANY�CASE
� BY�MORPHING�ON� AN�
"MIGA�THE� COST�SAVINGS�ARE�
SUBSTANTIAL�� 5HE�EQUIVALENT�OF� LAST�
YEARiS�^�� 
��� �HARDWARE� AND

SOFTWARE� IS� NOW�AVAILABLE�FOR�UNDER�
^���� �� � INCLUDING�A�VERY�HIGH��
SPECIFICATION�"MIGA�� �WHICH� SERIOUS�
VIDEO� PRODUCERS� SHOULD� RECOGNISE� AS�
A�BARGAIN
� EVEN� IF� IT� IS� A� LITTLE�BEYOND�
THE�BUDGETS�OF�MOST�HOME�USERS�

".*("�4)011&3�l �*446&����l �."3$)� ����
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OVERLAID�ON�THE�OUTPUT� IMAGES��5HIS�
WORKS
� BUT� ISN eT � IDEAL�

*�WAS� ALSO�VERY�DISAPPOINTED�
WITH� THE�FILE� REQUESTERS�� �TRYING�TO�
SELECT�A�FILE� BEFORE�A� LISTING�WAS�
COMPLETE� INEVITABLY�RESULTED� IN� A�
TERMINAL� VISIT�TO �THE�(URU
� USUALLY�
WITH�DISASTROUS�CONSEQUENCES��5HIS�
IS� BLAMED�ON�FAULTS� IN�$OMMODOREeS�
%04� REQUESTERS� AND� SHOULD� BE�
RESOLVED� IN� LATER�VERSIONS�OF�THE�
$INE.ORPH�SOFTWARE�

#UT�THE�WORST�PROBLEMS�OCCURRED�
DURING�SEQUENCE�MORPHING�� "LL�
SEEMED�TO�BE�GOING�SMOOTHLY�UNTIL� *�
BEGAN�CHECKING�THE�AUTO�TWEENED�
FRAMES�BETWEEN�MY�DESIGNATED� KEY�
FRAMES�� 5HEN�THE�SURPRISES�STARTED��
5HE�MOST�REGULAR�PROBLEM�WAS�THAT�
THE�MESH� HAD�MYSTERIOUSLY�
ELONGATED
� SO�THAT�MUCH� OF�IT�HAD�
DISAPPEARED� FROM�VIEW�AND�WAS�NO�
LONGER�AVAILABLE�FOR�MANIPULATION
� AS�
WELL� AS� BEARING� LITTLE� RESEMBLANCE�TO�
EITHER�OF�ITS� KEY�FRAME� PARENTS��5RY�AS�
*� MIGHT
� *� FOUND� NO�ADEQUATE�SOLUTION�
AND
� AFTER�JU S T�ONE�TOO�MANY�CRASHES
�
*� ABANDONED�TRYING�TO�SEQUENCE��
MORPH�WITH� $INE.ORPH�ALTOGETHER�

0BVIOUSLY
� THIS� IS� A� POOR�SITUATION�
FOR�SUCH� A� PROGRAM�TO� BE� IN� AND�WHEN�
*� CONTACTED�THE� PROGRAMMERS� IN� THE�
64"�THEY�CANDIDLY�	AND� BRAVELY
�
ADMITTED� THAT�THEY�WERE�AWARE�OF�ALL�
THE�PROBLEMS� *� DESCRIBED� AND� HAD�
ALREADY�FIXED� MOST�OF�THEM
� AS�WELL

AS�WORKING�ON� NEW�FEATURES�FOR� LATER�
RELEASE�� )OWEVER
� ENQUIRIES�WITH� THE�
6,�DISTRIBUTOR
� 4ILICA�4YSTEMS
� DREW�
A� BLANK�AS�TO�WHEN� 	AND� UNDER�WHAT�
CONDITIONS
� ANY�UPGRADES�WOULD� BE�
FORTHCOMING� IN� THE� 6,�

!&#!)-32
!',#+-0.&

+=JQ=H� Z �Z �Z �Z �-
"DEQUATE�BUT�COULD� BE�MORE� LUCID�

$A=PQNAO� Z �Z �Z �- � -
0,
� BUT� *�WOULD� HAVE� LIKED� dONION�SKINNINGe�
AND� MAGNIFICATION� INCLUDED�

/Q=HEPU� Z �Z �Z �Z �-
%EPENDENT�ON� CHOSEN� OUTPUT
� O F�COURSE
�
BUT�CAN� BE�EXCELLENT� IN� ���BIT�

#=OA�KB�QOA� Z �Z �Z �- � -
�05,�697/�COULD� BE�MORE� USER�FRIENDLY�� �
ALTHOUGH� IT� IS�VERY�EASY�TO �GET�STARTED�WITH�

1LAA@� Z �Z �Z �Z �Z
2UICK�WHEN� RENDERING�BUT�SETTING�UP�THE�
MORPH� CAN� BE�EXCRUCIATINGLY�SLOW�

.NE?A� Z �Z �Z �- � -
'AIR
� THOUGH� *�WOULD� BE� HAPPIER� IF� IT�WAS�
MORE� ROUNDED� AND� LESS� BUGGY�


!������ �� ���� " �" �" �" ��

5HOUGH� IT�HAS�MANY�EXCELLENT� IDEAS�AND�
FEATURES
� MY�IMPRESSION�WAS�THA T� IT�WASN �T�
QUITE�FINISHED�� 'OR�BUDGET�MORPHING�TH IS�
COULD� BE�THE� PROGRAM� BUT�NOT�UNTIL� THE� NEXT�
VERSION� 	AT� LEAST
� HAS� BEEN� RELEASED�

+-0.&�.*31
�9;:2� 6><� IS�AN�APT �
NAME�FOR�"4%(eS�OFFERING
�
AS�MORPHING�IS�JUST�PART�
OF�THE�FAR�MORE�
COMPREHENSIVE�SUITE�OF�
PROGRAMS�PROVIDED�

.ORPH�1LUS� IS�VERY�
CLOSELY�RELATED� TO�"4%(eS�
"RT�%EPARTMENT�
1ROFESSIONAL�� 4O�CLOSELY�
RELATED
� IN� FACT
� THAT�
OWNERS�OF�"%1RO�V���� 	OR�
LATER
�CAN� ADD�THE� NEW�
.ORPH�1LUS� LOADERS
� SAVERS�AND�
OPERATORS�TO �"%1RO�AND� USE�THEM�
FROM� THERE
� EFFECTIVELY�DISCARDING�THE�
.ORPH�1LUS�USER� INTERFACE��8HAT�S�
MORE
�.ORPH�1LUS�ALSO� HAS� TWO�
ADDITIONAL� PROGRAMS��.ORPH
�WHICH� IS�
THE�ACTUAL� MORPHING�PROGRAM
� AND�
'3&%
� A� TOOL� FOR�COMPOSITING�
SEQUENCES�OF�IMAGES�TOGETHER�� �
WHICH� IS�VERY�USEFUL� IF�YOU� CANeT �WRITE�
"3EXX�SCRIPTS�

'IRST
� AN�OVERVIEW�OF�HOW�.ORPH�
1LUS�WORKS�� (ENERALLY�SPEAKING
� AN�
IMAGE� IS� LOADED� INTO�MEMORY�	USING�
A� -OADER�MODULE
� AS�A����BIT�FILE
�
REGARDLESS�OF� ITS� INITIAL� FORMAT�� 5HEN�
IT�CAN�BE�MANIPULATED
� COMPOSITED�
WITH�OTHER� IMAGES
� TWEAKED
� ALTERED
�
PROCESSED� OR�OTHERWISE�DOCTORED� BY

.ANY�OF�THE��9;:2� 6><�OPERATORS�
HAVE�THEIR�OWN� INTERFACES�WHERE�
IMAGES�ARE�MANIPULATED��5HIS� IS�THE�
ONE�FOR�THE�1ERSPECTIVE�OPERATOR

USING�ONE�OR�MORE�OF�THE�.ORPH�1LUS�
0PERATOR�MODULES
� THEN� FINALLY�SAVED�
THROUGH� THE� SERVICES�OF�A�.ORPH�1LUS�
4AVER�MODULE�� )OWEVER
�.ORPH�1LUS�
IS� FAR�MORE�FLEXIBLE
� THOUGH� SOME`
TIMES� IT�CAN� BE�A�TOUGH� NUT�TO �CRACK�

'OR� INSTANCE
�WITH� THE� NEW�"/*.�
FUNCTIONS� IT� IS� POSSIBLE�TO �COMPRESS�
A�SEQUENCE�OF�FRAMES� INTO�AN�
ANIMATION� FILE�OR
� CONVERSELY
� EXTRACT�
FRAMES�FROM� AN� EXISTING�ANIMATION��
#UT�BEFORE�YOU� CAN� CONSTRUCT� AN�
ANIMATION� IT�MIGHT�BE� NECESSARY�TO�
FORCE� ALL� THE�FRAMES� INTO� THE�SAME�
IMAGE�FORMAT�� #ECAUSE�.ORPH�1LUS

HAS�AN�"3EXX� INTERFACE� IT� IS� POSSIBLE�
TO�WRITE� A�SCRIPT�WHICH� CAN� AUTOMATE�
THE�WHOLE� PROCESS
� RATHER�THAN�
HAVING�TO� TEDIOUSLY�CONVERT�AND�
COMPILE�EACH� FRAME�BY�HAND�� 4INCE�
ALL� ASPECTS�OF�.ORPH�1LUS�CAN� BE�
ADDRESSED� IT� IS� POSSIBLE�TO�DO�SOME�
VERY�COMPLEX� IMAGE�MANIPULATIONS�
AND�ANIMATE� THE� RESULTS�� #UT�YOU�
SHOULDNeT �EXPECT�TOO�MUCH� HELP� FROM�
THE�MANUAL� BEYOND� DESCRIPTIONS�OF�
THE�"3EXX�COMMANDS�AND� A�FEW�
CURSORY�EXAMPLES�

"LL� TH IS� IS� IN� ADDITION�TO�SCALING
�
DITHERING
� COLOUR�BALANCING
� CROPPING�
AND� A� NUMBER�OF�OTHER� INDISPENSABLE�
TRICKS�AND�TREATS
� MANY�OF�WHICH� HAVE�
THEIR�OWN� USER� INTERFACES��.ORPH�1LUS�
ISNeT �AS�COMPREHENSIVE� IN� SOME�
AREAS�AS�"%1RO
� THOUGH� IT�
COMPLEMENTS� IT�WELL�WITHOUT�TOO�
MUCH�DUPLICATION�� #Y�THE�WAY
� IMAGE�
QUALITY� PRODUCED�FROM�.ORPH�1LUS� IS�
ON� THE�WHOLE�EXCELLENT
� ESPECIALLY� IF�
���BIT� IS�THE� NAME�OF�YOUR�GAME�
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8ELL
�WEeVE� FINALLY�ARRIVED� AT�THE�
REASON�WE�RE� HERE�� �THE�.ORPH�
PROGRAM� ITSELF�� *T� ISN �T�COMPLETELY�
INDEPENDENT
� AS� IT�NEEDS�.ORPH�1LUS�
TO� BE� RUNNING�TO�DO�THE� ACTUAL� IMAGE�
MANIPULATION
� BUT�OTHERWISE� IT�WORKS�
AS� IF�IT�WERE�A�SEPARATE� PROGRAM�

5HE�FIRS T�TIME�YOU� USE�.ORPH�
YOU�LL� PROBABLY�HATE�THE�DEFAULT�
COLOUR�SCHEME�WHICH
� COUPLED�WITH�
THE�HI�RES� INTERLACE
� DOESNeT �MAKE�FOR�
A�COMFORTING�VISUAL� EXPERIENCE�� #UT�
NOT�TO�WORRY
� THE�COLOURS�CAN� BE�
CHANGED�TO�SUIT�YOUR�TASTE�

'ROM�THEN�ON� IT eS� SIMPLY�A�MATTER�
O F�CHOOSING�YOUR�OPERATION�� �FROM�
MOVING�MORPH
� STILL� MORPH
�MOVING�
WARP�AND� STILL�WARP�� �AND�TELLING�
.ORPH�WHAT� IMAGES� IT� IS� TO� USE
�WHAT�
SIZE� TO�OUTPUT�THEM� AT
� HOW�MANY�
FRAMES� ARE� REQUIRED
� AND�WHICH�OF�
THE�MANY�OPTIONS�TO� USE��5HESE�
OPTIONS� ARE�DIFFICULT�TO� EXPLAIN� IN�
SUCH� A�SHORT�ARTICLE� BUT�GIVE�.ORPH�A�
LOT�OF�FLEXIBILITY�

5HE�FUN� PART� IS� THE�VECTORING�
�)OT� KEYSe� MAKE� IT�QUITE�EASY�TO� ADD�
VECTORS�AT�THE� CLICK�OF�A�MOUSE�AND�
THEN� YOU�JU S T�DRAG�THEIR�START�AND� END�
POINTS� AROUND�THE� IMAGES�AS�
REQUIRED�� *T� IS� ALSO� POSSIBLE�TO �ADD�
POINTS�WHICH�WON�T�MOVE
� EFFECTIVELY�
dPINNING�DOWN�� PARTS�OF�THE� IMAGE�
AND� PREVENTING�UNWANTED� DISTORTION��
"ND�TO�MAKE� LIFE�EVEN�EASIER� IT� ISNeT �
STRICTLY�NECESSARY�TO � USE� LOADS�OF�
VECTORS�OR�POINTS
� AS�JOINING�THEM�
TOGETHER�WITH� THE� &DGE�COMMAND�
ADDS� d INVISIBLEe� POINTS� BETWEEN�
EXISTING�ONES�� 5HESE�HELP�TO� SMOOTH�
OUT�ANY�POTENTIAL� PROBLEMS�

*F�YOU� ARE�WORKING�ON� A�MORPH�
INVOLVING�TWO�SOURCE� IMAGES
�.ORPH�
MAKES� IT�QUITE� SIMPLE�TO � SEE�BOTH�
IMAGES�SIMULTANEOUSLY�� 6SING�THE�
dONION�SKINe� FACILITY�YOU� CAN� SEE� A�
FULLY�ADJUSTABLE�MIX�OF�THE� TWO�
PICTURES
�WHICH�MAKES�VECTOR

PLACEMENT�VERY�EASY�
8HEN�THE�VECTORS�AND� POINTS�ARE�

TO�YOUR� LIKING
� IT� IS� POSSIBLE� TO�DO�A�
QUICK�PREVIEW�OF�JU S T�THE�VECTORS�TO�
ENSURE�THAT�ALL� IS�WELL�� 5HE� RESULTING�
WIREFRAME� ANIMATION� CAN� BE� PLAYED� IN�
A�VARIETY�OF�SPEEDS� AND� DIRECTIONS� TO�
MAKE� ACCURATE� CHECKING�EASIER�

5HE� NEXT�THING�TO�DO� IS�TO�
RENDER�THE� FRAMES
�WHICH� CAN� BE�
TIME��AND�MEMORY�CONSUMING�
DEPENDING�UPON�THE�SIZE�CHOSEN�FOR�
THE�OUTPUT�� 4O�TAKE� A� BREAK
� HAVE�A�
CUP�OF�TEA�OR�FORTY�WINKS�AND�THEN�
RETURN� TO �CHECK�OUT�YOUR�HANDIWORK��
"LL� THA T� REMAINS� TO�BE�DONE� IS�TO � PUT�
THE�FRAMES�TOGETHER�AND�SEE�HOW�YOU�
DID�� #UT�THA TeS� ANOTHER�STORY�FOR�
ANOTHER�DAY���
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8ELL� PRESENTED� AND� FULL� O F�INFORMATION
� BUT�
LACKS�CLEAR�INSTRUCTIONS� ON�"3EXX�USAGE
�
FULL� DETAILS� ON�THE� USE� OF��"�� �AND� SO�ON�

$A=PQNAO� Z �Z �Z �Z � Z
$ONTAINS�EXCELLENT�AND�WIDE�RANGING�
FEATURES�

#=OA�KB�QOA� Z � Z �Z �- � -
4OME�ASPECTS�O F�.ORPH�1LUS�ARE�VERY�EASY�
TO � USE�WHILST�OTHERS�ARE�VERY�DIFFICULT�

/Q=HEPU� Z �Z �Z �Z �Z
)IGH� QUALITY�OUTPUT�AND�EFFECTS�THROUGHOUT�

1LAA@� Z �Z �Z �Z �-
/OT�QUITE� AS� NIPPY�AS�$INE.ORPH
� BUT�STILL�
VERY�GOOD
� EVERYTHING�CONSIDERED�

.NE?A� Z �Z �Z �Z �-
&XPENSIVE� IF�YOU� ALREADY�HAVE�"%1RO� ���
�
BUT�COMPARED�WITH�THE�COST�O F�THE�"MIGA��
VIDEO�SYSTEM�YOU� NEED�TO �GET�THE� BEST�
FROM� TH IS�TYPE�O F�PACKAGE
� THE� PRICE�
SEEMS� RATHER� INCONSEQUENTIAL�
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"�FLEXIBLE
� AND� USABLE� PACKAGE�WITH�
VALUABLE�FUNCTIONS� IN� ADDITION� TO � ITS�
EXCELLENT�MORPHING�FEATURES
� THOUGH�
MARRED� BY�THE�MANUAL�

"LL� THINGS�CONSIDERED
� THE�ONLY� REAL�
CHOICE�O F�TH IS � PAIR�HAS�TO �BE��697/�!3<:
�
�05,�697/ �TRIES� HARD� BUT�HASNeT �QUITE�
MADE�THE�GRADE�� �YET�

".*("�4)011&3�h �*446&����h �."3$)� ����



"LTHOUGH�WE�ARE�MAINLY�COMPARING�MORPHING�FACILITIES�THIS�
MONTH
�(FIG?�+CLJ�HAS�MANY�MORE�STRINGS�TO�ITS�PICTURE��
PROCESSING�BOW��5HE�FOLLOWING�IMAGES�SHOULD�GIVE�YOU�A�
TASTER�OF�SOME�OF�ITS�OTHER�ATTRACTIONS��%ONiT �FORGET�THAT�ALL�
THESE�EFFECTS�CAN�BE�CONTROLLED�WITH�"3EXX�AND�ANIMATED�TOO�

IT�LOOK� LIKE� IT�IS�ACTUALLY�UNDERWATER� ��� 5HIS�IS�A�COMPOSITE�OF�THE�EFFECTS�
OF�/EGATIVE
�5WIRL�AND�1ERSPECTIVE�OPERATIONS

'ISH�EYE�AND�
OTHER�
SPHERICAL�
EFFECTS�ARE�
SIMPLE�WITH�
THE�4PHERE�
OPERATOR

) EREiS�A�QUICK�PREVIEW�OF�A�
BRAND�NEW�PIECE�OF�
3OC5EC�K IT�� �THE�1*1�
7IEW��'OR�AROUND�^���
�

3OC5EC�HAS�JUST�LAUNCHED�A�SLEEK�
BLACK�BOX�WHICH�OPERATES�AS�A�
REMOTE�CONTROLLED�57�TUNER�WHICH�
CAN�ALSO�DO�PICTURE�IN�PICTURE�TRICKS��
8HY �8ELL
�OBVIOUSLY�3OC5EC�THINKS�
IT �WILL�SELL� TO�FOLKS�WHO�DONiT �HAVE�A�
57�WITH� REMOTE�CHANNEL�SELECTION�OR�
WHO�WANT�TO�USE�ONE�57�TO�WATCH�
TWO�PICTURES�AT�ONCE�
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AND� IF�THERE�WAS�A�FULL� 1*1�7IEW�3'�
	AERIAL� SOCKET
� OUTPUT�THEN� *� THINK�
3OCTEC�WOULD� BE�ON�TO� A�WINNER�

*F�YOU�WANT�TO� USE� AN�"MIGA�
WITH� 1*1�7IEW�THEN� IT�WILL� NEED� A�
COLOUR�COMPOSITE�OUTPUT��5HIS� IS�
FINE� IF�YOU� HAVE�AN�"MIGA�����OR�
����
� BUT�OTHER�MODELS�WILL� REQUIRE�
AN� 3(#�TO�COMPOSITE�CONVERTER
�
SUCH� AS� A�MODULATOR�OR�GENLOCK�
"ND� DON�T�FORGET�THAT� IF�YOU� ARE� USED�
TO� CRISP�3(#�OUTPUT�YOUiLL� BE�
DISAPPOINTED� BY�THE�1*1�7IEWiS�
COMPOSITE�ONLY�OUTPUT�

1*1�7IEW� IS� AN� INTERESTING�
APPROACH�TO� SOLVING�A�SPECIFIC�
PROBLEM
� BUT� *� REALLY�WOULDN�T� LIKE� TO�
SAY�HOW�WELL� IT�WILL� SELL� IN� ITS� PRESENT�
FORM�� *T� IS� AVAILABLE�FROM� ANY�OF�THE�
USUAL� 3OC5EC�DEALERS����

5HREE�FOR�COMPOSITE�VIDEO� INPUTS
� SIX�
FOR�AUDIO� INPUTS
� AND�THREE�MORE�FOR�
VIDEO� AND� AUDIO�OUTPUTS��5HE� LACK�OF�
3'�OUTPUT�AND
� INDEED
� 4$"35�
SOCKETS
� MEANS�THAT�THE�57�OR�
MONITOR�YOU� ARE� USING�WITH� 1*1�7IEW�
MUST�HAVE�A�COMPOSITE� INPUT�� �EITHER�
4$"35�OR�DEDICATED�� �A� SITUATION�
WHICH� IS� NOT�ALL� THAT�COMMON�ON�
MANY�DOMESTIC�57S
� ESPECIALLY�OLDER�
ONES�� 4O
� *� THINK�3OC5ECiS� LOGIC�THAT�
PEOPLE�WILL� BUY�1*1�7IEW�AS� A�MEANS�
TO�UPGRADE�THEIR�OLD�MANUAL�57�SETS�
TO � REMOTE� CONTROL� DOESNiT �HOLD�WATER�

��������������
�
)OWEVER
� IF�THE� 1*1�7IEW�COULD� ALSO�
WORK�BETWEEN�THE�VARIOUS�57�
CHANNELS� AS�WELL� AS�EXTERNAL� INPUTS
�
IF�A�5ELETEXT�DECODER�WAS� INCLUDED
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'OR� INSTANCE
� SAY�YOU� HAVE� AN�"MIGA�
WITH� A� �����MONITOR�AND�YOU�WANT�TO�
KEEP�AN� EYE�ON�THE� BIG�MATCH�WHILE�
YOU� BLAST�SOME�MEANIES�� �BUT�THE�
TELLY� IS� DOWNSTAIRS� AND�YOUR�OTHER�HALF�
IS�WATCHING�$ORONATION�4TREET�
ANYWAY�� &NTER�1*1�7IEW�� #Y�PLUGGING�
IN� AN� 3'�AERIAL� FEED� AND� A� COMPOSITE�
OUTPUT�FROM�YOUR�"MIGA�YOU� CAN� HAVE�
THE�FOOTIE� IN� A� SHRUNKEN�SCREEN�
ABOUT�ONE�NINTH�FULL� SIZE� INSERTED�
OVER�YOUR�NORMAL�"MIGA�SCREEN�

4IMPLY�BY�HITTING�A�BUTTON� ON�THE�
NIFTY� INFRA�RED� REMOTE�CONTROL�
PROVIDED
� THE� PICTURES�CAN� BE�
REVERSED�� � IF�YOU�WISH� TO� SEE�THAT�
OWN�GOAL� IN� ITS� FULL� HAIR�WRENCHING�
GLORY��8ITH� THREE� INPUT�SOURCES�TO�
CHOOSE�FROM�YOU�COULD� ALSO� BE�
MONITORING�#ABY�+ANE�WHILE� SHE�
DOZES� UNDER�THE�NURSERY�SURVEILLANCE�
CAMERA�� �AND� STILL� CONVINCE�YOURSELF�
THAT�YOU� LOVE� #IG�#ROTHER�

���
����
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5HE� PICTURE�QUALITY�OF�THE� 1*1�7IEW�S�
TUNER� IS�EXTREMELY�GOOD�� �AT� LEAST�
EQUAL� TO�WHAT�MY�DOMESTIC�7$3�CAN�
MANAGE�� $OLOUR� IS�GOOD� AND�THE�
REMOTE� CONTROL� AND�TUNING�OPERATIONS�
ARE� NO�MORE�DIFFICULT�TO � OPERATE� THAN�
A� NORMAL� 57�OR�VIDEO�CONTROLLER
�
THOUGH�THE� LAYOUT�OF� ITS� BUTTONS� COULD�
BE� REARRANGED�TO�MAKE� IT� LESS� PRONE

SHOW�TWO�VIDEO�SIGNALS�ON�THE�SAME�
SCREEN�AT�THE�SAME�TIME�� �ALL� UNDER�

REMOTE�CONTROL

TO�ACCIDENTAL� REPROGRAMMING�� 5HERE�
IS� ALSO�A�VOLUME�MUTING�CONTROL� FOR�
THE�MAIN� SOUND� AND� A�MINI�JACK�
SOCKET�ON� THE� REAR�OF�THE� UNIT�FOR�
MONITORING�THE� hSUB�PICTUREi� SOUND�� �
THE� SOUND� FROM�THE�MINIATURE� IMAGE��
5HE�SUB�PICTURE� ITSE LF�CAN� BE� PLACED�
IN� ANY�OF�THE� FOUR�CORNERS�OF�THE�
SCREEN� AND
� WHILE� SMALL
� IT� IS�
CERTAINLY�WATCHABLE�


��
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1*1�7IEW�HAS� A� FEW�QUIRKS��5HEREiS�
NO�ON �O FF�SWITCH�� �WHICH�MEANS�THE�
UNIT� IS� EITHER�ON� STANDBY�OR�JU S T�ON� � �
AND� A�TWO�PIN
�"MERICAN�STYLE
� MAINS�
PLUG�ON�THE�TRANSFORMER�� "ND�THEREiS�
NO� PASS�THROUGH�FOR�THE� AERIAL� INPUT
�
SO� THE�1*1�7IEW�HAD� BETTER�BE�THE�
LAST� ITEM� IN� YOUR�CHAIN�

5HEN�THERE� ARE�THE� 1HONO�
CONNECTORS�� �TWELVE�OF�THEM� IN� FACT�
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(8JK<I@E>��D@>8��(*.�FROM�#RUCE�
4MITH�#OOKS�� �COULD�THIS�BE�THE�
GUIDE�THAT��(*.�PROGRAMMERS�
HAVE�BEEN�WAITING�FOR 

SCREENS
� SPRITES
� BOBS� AND�"."-��
"LTHOUGH� ALL� THREE�OF�THESE� SECTIONS�
START�WELL
� *� HAVE�TO� ADMIT�THAT� *� THINK�
THAT�THE� BOOK� IS� RATHER�BRIEF�IN� ITS�
DESCRIPTIONS��5HE� CHAPTER�ON�
SCREENS
� FOR�EXAMPLE
� DESCRIBES�THE�
TASK�OF�OPENING�SCREENS
� BUT�DOESNiT�
EVEN� SHOW�YOU� HOW�TO�OPEN�)".�
SCREENS
�WHILE�THE�OPTIONS� THAT�ARE�
DISCUSSED� ARENiT �COVERED� IN� ENOUGH�
DETAIL�� $ONSIDERING�THAT�THE�BOOK� IS�
AIMED� AT�COMPLETE�BEGINNERS
� THIS�
SORT�OF� LACK�OF�DETAIL� IS� INEXCUSABLE�

'AR�MORE� SPACE�SHOULD� HAVE�
BEEN�DEDICATED�TO�THE�BASICS�OF�
".04�PROGRAMMING
� RATHER�THAN�
COVERING�EXTENSIONS� SUCH� AS�
$5EXT
�".04�5OME�AND�THE�
4PRITE9�EDITOR�

*iD� LOVE�TO�GIVE�1HILiS� BOOK�A�
RAVE� REVIEW
� SIMPLY�BECAUSE� *�
CONSIDER�HIM� A� FRIEND� AND�FELLOW�
JOURNALIST
� BUT� *�M�AFRAID� THAT�MY�
CONSCIENCE�COULD� NEVER�TAKE�THE�
STRAIN�� 1AST�"MIGA� RELEASES�
FROM� BOTH� 1HIL� AND� #RUCE�
4MITH� #OOKS�HAVE�BEEN�VERY�
GOOD� INDEED
� BUT�.ASTERING�
"MIGA�".04� IS�JU S T�TOO� SKETCHY�
TO�BE�OF�ANY�GREAT� USE�� *TiS� A�
GREAT�SHAME�� � *� STILL� FEEL� THAT�THE�
ULTIMATE�".04�BOOK�STILL� HASNiT �
BEEN�WRITTEN��8HEN� IT�DOES�
ARRIVE
� *iM� SURE�THAT� IT�WILL�
LITERALLY�CLEAN� UP�

" . 0 4

:OU CAN
DISCOVER�THE�SECRET� LIVES�
OF�3ICHARD�7ANNER�AND�THE�REST�OF�
THE�&UROPRESS�TEAM�� *T iS�ALL� TO�BE�
FOUND� IN��(*.�+IFVJ �)ELP�MENUS

����
�M��	�
��������

*TiS�AMAZING�WHAT�SORT�O F�THINGS�YOU�
CAN�FIND�WHEN� FLICKING�THROUGH� A�
PROGRAMiS� SYSTEM�
FILES��"S�WELL� AS�A�
FEW� INTERESTING�
ROUTINES
� YOU� CAN�
ALSO�FIND�MORE�
FRIVOLOUS� ITEMS
�
SUCH� AS�SECRET�
MESSAGES�
EMBEDDED� BY�THE�
PROGRAMMERS�AS�
AN� h IN�JOKEi �
1ROBABLY�THE�BEST��
KNOWN� EXAMPLES�OF�TH IS�ARE�THE�
SECRET�MESSAGES�THAT�WERE

EMBEDDED�
INTO�8ORKBENCH� ����
.ORE� RECENT�"MIGA� USERS�WONiT�
HAVE� COME� ACROSS�THESE� INFAMOUS�
hSURPRISESi� � �THERE�WERE�EVEN� A�
COUPLE�OF�MESSAGES� IN� THERE� 	FROM�
THE�DEVELOPERS�OF�THE�"MIGAiS�
SYSTEMS�SOFTWARE
� THAT�DIDNiT �EXACTLY�
COMPLIMENT�$OMMODORE�ON� ITS�
HANDLING�OF�THE�EARLY�"MIGAS�

4ECRET�MESSAGES�ARE�STILL�
POPULAR�AMONGST� PROGRAMMERS� AND�

THE�CREATORS�OF�
o o o o f �o o o o � ".04�1RO�ARE�

CERTAINLY� NO�
EXCEPTION�� 0NLY�THE�
OTHER�DAY� *�WAS�
POKING�MY�NOSE� INTO�
AREAS�OF�".04�1RO�
THAT�&UROPRESS�
WOULD� PROBABLY�
PREFER�US�USERS� TO�
STAY�WELL� CLEAR�OF
�
ONLY�TO �FIND�SECRET�

MESSAGES�EMBEDDED� IN�".04�1RO��
"LTHOUGH� NONE�OF�THEM�COULD� BE

0$���!&�� ����'%�$%�

)"!/&���(���" ��

��$"%%�&��%��

�!�� "'%�%'$#$�%�%0

CALLED� SCANDALOUS
� THEY�DO�GIVE�YOU�
AN� INSIGHT� INTO�THE� SORT�O F�PEOPLE� THAT�
BROUGHT�US�THE�WORLDiS�GREATEST�
PROGRAMMING� LANGUAGE�

5HE�MESSAGES� IN�QUESTION�ARE�
EMBEDDED� INTO�".04�1ROiS�0N�LINE�
)ELP�SYSTEM��5O� ACCESS�THEM
� LOAD�
UP�".04�1RO�AND�ENTER�ONE�OF�THE�
FOLLOWING�NAMES� INTO�THE�".04�1RO�
EDITOR
� ENCLOSING�EACH� ONE�WITHIN�
SPEECH�MARKS��5HEN�MOVE�THE�CURSOR�
OVER�THE� FIRS T�CHARACTER�OF�EACH� NAME�
AND� PRESS�THE� <)ELP>� KEY�TO�SEE�THE�
TEXT�� 5RY�THESE�FOR�SIZE�� 7"//&3
�
-*0/&5
� 16%4*&
� %"*4:
� $"33*/&
�
.&-
� 45&1)&/�AND� %*5)&-�

VERSION��
�WHICH� *� AM�ASSURED� IS�FULLY�
COMPATIBLE�WITH�".04�1ROFESSIONAL��
$ONTACT�THE�".04�$LUB�TO�OBTAIN�
YOUR�UPGRADE�

�	���M�������7
*iVE�RECENTLY�UPGRADED�TO ��(*.�
+IF=<JJ@FE8C�WHICH
�ON�THE�WHOLE

*iM�VERY
�VERY�PLEASED�WITH�
)OWEVER
�TRY�AS� *�MIGHT
� *�CANNOT�
FIND�AN��(*.�+IF�VERSION�OF�THE�
�(*.�3".04�3UNTIME�SYSTEM��
$ONSIDERING�THAT�&UROPRESS�STILL�
HAVENiT �LAUNCHED�AN��(*.�+IF�
COMPILER
� HOW�CAN� *�DISTRIBUTE�MY�
�(*.�+IF�PROGRAMS�WITHOUT�
INFRINGING�&UROPRESS�COPYRIGHT 

+�+ONES�
%UNDEE

:OUiRE� RIGHT
�".04�1RO�DOESNiT �HAVE�
ITS� OWN�VERSION�OF�3".04�� *NSTEAD
�
&UROPRESS�OPTED�FOR�A�FAR�MORE�
ELEGANT�SOLUTION� TO� THE�TASK�OF�
RUNNING�PROGRAMS� INDEPENDENTLY�OF�
THE�MAIN� INTERPRETER�

".04�1RO� IS� STRUCTURED�SO�THAT�
THE�EDITOR�ACTUALLY�CONSISTS�OF�THREE�
ENTIRELY�SEPARATE�ELEMENTS�� �THE�
EDITOR�PROGRAM
� THE� INTERPRETER�AND�
THE�MONITOR��8HEN�YOU� LOAD�THE�
INTERPRETER
� IT�AUTOMATICALLY� LOADS�UP�
BOTH� THE�EDITOR�AND�THE�MONITOR�

)OWEVER
� IT� IS�POSSIBLE�TO� RUN�".04�
1RO�PROGRAMS� INDEPENDENTLY�OF�THE�
MAIN�".04�PACKAGE�SIMPLY�BY�
COPYING�THE�ENTIRE�".04�1RO�4YSTEM�
DISK�AND�THEN�DELETING�THE�FOLLOWING�
FILES�FROM�THE�"14YSTEM�DRAWER�

 ,.2/PM�$BGRMP�
 ,.2/PM�$BGRMP>"MLDGE�
 ,.2/PM�,MLGRMP�
 ,.2/PM�,MLGRMP>"MLD�GE

:OU�CAN�THEN� INSTALL�YOUR�PROGRAM�
ON�THE�STRIPPED�".04�1RO�SYSTEM�
DISK�AND� RUN� IT�BY�TYPING�".041RO�
�'ILENAME�".04��FROM�THE�$-*��"S�
THE�EDITOR�AND�MONITOR�PROGRAM�FILES�
DONiT �EXIST
� THE� INTERPRETER�WILL� SIMPLY�
LOAD�AND� RUN�YOUR�PROGRAM�� *F�YOUR�$-*�
KNOWLEDGE� ISNiT �TOO�HOT
� SIMPLY�COPY�
YOUR�PROGRAM�ONTO�THE�DISK�UNDER�THE�
NAME� h"UTOEXEC�".04i� AND�".04�
1RO�WILL� AUTOMATICALLY� LOAD�AND� RUN� IT�

*F�YOU� PLAN�TO�DISTRIBUTE�YOUR�
PROGRAMS
� DO�ALWAYS�ENSURE�THAT�THE�
FOUR�FILES� LISTED� ABOVE�ARE�DELETED�
BEFORE�YOU� HAND�OUT�COPIES�OF�YOUR�
".04�1RO�PROGRAM�� *F�YOU�DISTRIBUTE�
A�DISK�THAT�HAS�THESE�FILES� INTACT
� YOU�
WILL� ESSENTIALLY�BE� HANDING�OUT�
PIRATED�VERSIONS�OF�".04�1RO�� "ND� IF�
YOU�DO�THIS
� EXPECT� A�VISIT�FROM�THE�
LOCAL� CONSTABULARY�

FROM�&UROPRESS�4OFTWARE�� *�MOST�
SINCERELY�THINK�THAT�IT� IS�WORTH�THE�
PRAISE�THAT�YOU�HEAP�UPON�IT��
)OWEVER
� *�AM� INTERESTED� IN�KNOWING�
THE�FOLLOWING�THINGS�

A
� *N�THE�HELP�MENU�THERE�IS�A�
h-ATEST�/EWSi�SECTION�THAT�MENTIONS�
THE��(*.�+IF�COMPILER��"CCORDING�
TO�THIS�HELP�MENU
�THE�COMPILER�
SHOULD�BE�AVAILABLE�BY�THE�END�OF�
0CTOBER��5HEN�IN�THE��(*.�COLUMN�
IN��D@>8�.?FGG<I�*SSUE���
�
$HARLOTTE

&UROPRESS�
HOPES�TO�HAVE�AN��(*.�

+IF=<JJ@FE8C��FDG@C<I�ON�THE�
MARKET�SOME�TIME� IN�'EBRUARY

)EMMINGS�SAID� j&UROPRESS�HAVE�
ASSURED�ME�THAT�A�COMPILER�FOR�
�(*.�1RO�WILL�BE�RELEASED�DURING�
'EBRUARY�OF�NEXT�YEARk ��8HICH� IS�
MORE�ACCURATE 

B
� *�ALSO�HAVE�THE��(*.�/FD<�
EXTENSION�	THE�COMPILER�VERSION
�
8ILL�THIS�EXTENSION�EVER�BE�UPGRADED�
FOR��(*.�+IF�

+ASON�3EDWAY�
#ASILDON
�&SSEX

A
� &UROPRESS�HAD�
ORIGINALLY�HOPED�TO�HAVE�
BOTH�".04�1RO�AND�THE�
".04�1RO�$OMPILER�
FINISHED� IN�TIME�FOR�
$HRISTMAS
� BUT�
UNFORTUNATELY�ONLY�
".04�1RO�ACTUALLY�
MADE� IT�� *N� THIS�
RESPECT
�
$HARLOTTEiS�
COMMENTS�ARE�
INDEED�TRUE��
&UROPRESS� IS�

STILL� HOPING�THAT�THE�
COMPILER�WILL� HIT�THE� STREETS� SOME�

TIME� IN� 'EBRUARY�� 3EST�ASSURED�THAT�
*i LL� BE�BRINGING�YOU� A�FULL� REVIEW�AS�
SOON� AS� *�GET�MY�HANDS�ON� IT�

B
� "ARON� 'OTHERGILL� 	THE�AUTHOR�OF�
5OME
� HAS� RECENTLY�RELEASED� 5OME

".*("�4)011&3�d�*446&����l �."3$)� ����
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-AST�MONTH�WE�TOOK�
A�BRIEF�LOOK�AT�HOW�
MOVEMENT� IS�
CONTROLLED�AROUND�
THE�VARIOUS�
LOCATIONS�WITHIN�AN�
ADVENTURE�GAME�
0BVIOUSLY�THIS�IS�
THE�MOST� IMPORTANT�
ASPECT�OF�THE�GAME�
"FTER�ALL
� IT �WOULD�
HARDLY�BE�MUCH�OF�
AN� hADVENTUREi� IF�
THE�PLAYERiS�ALTER�
EGO�WERE�TO�STAND�
IN�THE�SAME�PLACE�
&VEN�ON�AN�
UNEXPANDED����,�
"MIGA����
� I T iS�POSSIBLE�TO�CREATE�
SOME�REALLY�QUITE�SUBSTANTIAL�GAME�
MAPS�THAT�THE�PLAYER�CAN�WANDER�
AROUND�AND�EXPLORE�

#UT�BEFORE�YOU� SIT�DOWN� AND� START�
CODING�YOUR� LATEST� *NFOCOM�KILLER
� IT�S �
WELL�WORTH� TAKING�TIME�OUT�TO�DESIGN�
THE�GAME�MAP��5HIS� IS�VERY� IMPORTANT�
INDEED
� AS�YOU� NEED� SOME�FORM� OF�
REFERENCE�MATERIAL� TO� FEED� IN� ALL� THE�
INFORMATION� THAT�THE�MOVEMENT�
ROUTINE�WILL� USE��5HE� SIZE�OF�THE�GAME�
MAP� IS�ENTIRELY�UP�TO�YOU
� BUT�BEAR� IN�
MIND�THAT�EACH� AND�EVERY� LOCATION�
NEEDS� ITS�OWN�TEXTUAL�DESCRIPTION�
WHICH�MUST�BE� FED� IN� BY�HAND
� ALONG�
WITH� ALL� THE�VARIOUS�MOVEMENT�
ATTRIBUTES�THAT�WILL� BE� NEEDED�

4O
�WHAT�DO�YOU� NEED�TO�GET�
STARTED � 'IRST�O F�ALL� YOUiLL� NEED�TO�
DRAW�UP�A�MAP
� SIM ILAR�TO� THE�ONE�
SHOWN�ON�TH IS�PAGE�� &VERY�SINGLE�
SQUARE�WITHIN�THE�MAP� IS� A� LOCATION�
THAT�THE� PLAYER�CAN�MOVE�TO�VIA�ONE�
OR�MORE�OF�SIX�DIFFERENT�DIRECTIONS�� �
NORTH
� SOUTH
� EAST
�WEST
� UP�AND�
DOWN��5O�MAKE�THINGS� SOMEWHAT�
MORE� COMPLICATED
� YOU� CAN� ALSO�
CONTROL� THE�MOVEMENT�BY�MAKING�
CERTAIN� PATHS� 	A� PATH� IS�THE� IMAGINARY�
LINE�THAT�JO INS�TWO� LOCATIONS
�EITHER�
ONE�WAY�OR� hRESTRICTED�ENTRYi
� IN�WHICH�
CASE�THE� PLAYER�MUST�HAVE�A�CERTAIN�
KEY�OR�OBJECT�TO �TRAVEL� ALONG�THAT�
PARTICULAR�PATH��5HE� PATHS�
THEMSELVES�WILL� BE� COMPLETELY�
TRANSPARENT�TO�THE� PLAYER�� �THEYiRE

���!������ ����"

� � � <� � � ���

.OVEMENT�AROUND�OUR�ADVENTURE�
MAP�	SHOWN�ABOVE
� IS�CONTROLLED�VIA�
A�TWO�DIMENSIONAL�ARRAY
SIMPLY�THERE�TO�SERVE�AS� A� REFERENCE�
WHEN� KEYING� IN� ALL� THE� LOCATION� DATA�

�
��
�����
��	
/OW�THAT�WE�HAVE�OUR�PATH
�WE� NEED�
TO�KEY�ALL�THE�MAP�DATA� INTO�THE�
COMPUTER��:OUiLL� NEED�TO� CREATE�A�
DIMENSIONAL� ARRAY�THAT�HOLDS�ALL� THE�
MAPiS�PATH� DATA�USING�A�COMMAND�
SUCH� AS� %*.� 1ATHS	���
�
��5HIS�WILL�
CREATE�A� ����BY���TWO�DIMENSIONAL�
ARRAY�� 5HE� FIRS T� PART�OF�THE�ARRAY�
DEFINITION�DICTATES� HOW�MANY�
LOCATIONS�ARE� IN� THE�GAME�� � IN�THIS�
CASE
�WE�VE�OPTED�FOR������5HE�
SECOND� PART�O F�THE�ARRAY�DEFINITION�
HOLDS�THE�SIX�MOVEMENT�ATTRIBUTES�
THAT�WILL� BE�ASSIGNED�TO�EACH� LOCATION
� �ONE�FOR�NORTH
� ONE�FOR�SOUTH
� ONE�
FOR�EAST
� AND�SO�ON�

&ACH�OF�THESE�MOVEMENT�
ATTRIBUTES�ACTS�AS�A�SORT�O F�POINTER
�
TELLING�THE�ADVENTURE�GAME� PARSER�
WHICH� LOCATION�THE� PLAYER�WOULD�MOVE�
TO� IF�THEY�OPTED�TO �MOVE� IN� A�
PARTICULAR�DIRECTION�� 4AY
� FOR�EXAMPLE
�
THE� PLAYER�WAS�CURRENTLY�AT� LOCATION�
���AND� A�MOVEMENT�TO� THE�NORTH�
WOULD�TAKE�THEM�TO� LOCATION� ����5HE�
MOVEMENT�ATTRIBUTE�THAT�HOLDS�THE�
NORTH� DIRECTION�FOR� LOCATION� ���WOULD�
THEREFORE�HOLD� A�VALUE�OF�����
4IMILARLY
� THE�OPPOSITE�WOULD� ALSO�BE�
TRUE�� �THE� ATTRIBUTE� THAT�HOLDS� THE
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8HEN�YOUiRE�WRITING�PROGRAMS�IN�
�(*.�� I T iS�OFTEN�HANDY�TO�BE�ABLE�
TO�STORE�ALL�THE�GRAPHICS�THAT�THE�
PROGRAM�NEEDS�AS�PART�OF�THE�
PROGRAM�ITSELF��5HIS� REMOVES�THE�
NEED�TO�LOAD�IN�GRAPHICS�FROM�DISK�
EACH�AND�EVERY�TIME�THE�PROGRAM�
IS�RUN��4AY
� FOR�EXAMPLE
�YOU�WERE�
WRITING�A�GAME�IN��(*.
� *F�YOU�
WERE�TO�LOAD�IN�THE�GAMEiS�TITLE �
SCREEN�EVERY�TIME�THE�PLAYER�
FINISHED�A�GAME
�THIS�WOULD�NOT�
ONLY�BE�RATHER�TIRESOME
�BUT�IT�
WOULD�ALSO�ALLOW�OTHERS�TO�GAIN�
ACCESS�TO�YOUR�GRAPHICS�� *F�YOUiVE�
BEEN�SLAVING�OVER��+8@EK�FOR�HOURS�
TO�PRODUCE�A�BEAUTIFUL�T IT LE �SCREEN
�
YOU�MIGHT�NOT�WANT�THIS�AT�ALL�

)OWEVER
� THERE �S�ONLY�ONE�
SMALL� PROBLEM�� �GRAPHICS� REQUIRE�
LARGE�AMOUNTS�OF�MEMORY�� &VEN� A�
LOW�RESOLUTION� SCREEN�WITH�JU S T����
COLOURS�WILL� EAT�UP�OVER���,�� 4O
�
MAYBE�A�SINGLE� PICTURE� IS�HARDLY�
GOING�TO�CAUSE�PROBLEMS
� BUT�
IMAGINE�WHAT�WOULD� HAPPEN� IF�YOU�
ONLY�HAD�A����,�MACHINE�AND�YOU�
TRIED� TO�STORE����DIFFERENT� PICTURES
� �TH IS�WOULD�USE�OVER����,*� 0NCE�
AGAIN
� THOUGH
�".04�HAS� THE�
ANSWER�WITH� ITS�VERY�CLEVER�BUILT�IN�
SCREEN�COMPACTION� ROUTINES� THAT�
CAN�CRUNCH� ANY�SCREEN� DOWN�TO� A�
FRACTION� OF�ITS�ORIGINAL� SIZE��5HE�
CRUNCHED� IMAGES�ARE� THEN� PLACED�
INTO�A�PERMANENT�MEMORY�BANK�
:OU� CAN�THEN�DISPLAY�THEM�ON�YOUR�
"MIGA�S�MONITOR�USING�THE�".04�
DECOMPACTION� ROUTINES�

�����������
4O�HOW�DO�YOU�GO�ABOUT�PULLING�
GRAPHICS� INTO�YOUR�PROGRAM� IN� THE�
FIRST� PLACE �8ELL
� TH IS� IS�VERY�EASY�
INDEED��5HE�FIRS T�THING�THAT�YOU�
NEED�TO�DO� IS�TO �OPEN� A�SCREEN�THAT�
CAN� BE� USED�TO�DISPLAY�THE� IMAGE
�
LIKE�THIS�
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5HE�4CREEN�0PEN�COMMAND�
ABOVE�OPENS�UP�A� LOW� RESOLUTION

SCREEN�WITH����COLOURS��"T�THIS�
POINT
� NOTHING�WILL� BE�DISPLAYED
�
SIMPLY�BECAUSE�ALL� THAT�".04�HAS�
DONE� IS�TO �CREATE�A�SCREEN�FOR�YOU�
TO�WORK�WITH�� /OTE�THE�'LASH�0FF�
COMMAND�TOO�� �TH IS� IS� USED�TO�TURN�
OFF�".04i�AUTOMATIC�COLOUR�CYCLING�
FACILITY�� *F�WE�WERE�TO� LEAVE�COLOUR�
CYCLING�ON
�WEiD�GET�A� RATHER�
STRANGE�EFFECT�WHEN�THE� IMAGE�WAS�
LOADED� IN�� /EXT
�WE� LOAD� IN� THE�
IMAGE�THAT�WE�WANT�TO �DISPLAY�
USING�THE�-OAD�*''�COMMAND�

+M?B�(%%��/("2�,W/GARSPC�

5HIS�VERY�POWERFUL� COMMAND� IS�
USED�TO� LOAD� IN� AND�DISPLAY�THE�
IMAGE�.Y1ICTURE�STORED� ON�A�DISK�
	OR� LOGICAL� DEVICE
�CALLED�1*$4���
0BVIOUSLY�THE� FILENAME� USED�WILL�
HAVE�TO �BE�CHANGED�WHEN�YOU� USE�
THIS�COMMAND�SO�THAT� IT�CORRECTLY�
FINDS�AND� LOADS�A�PICTURE�FILE�THAT�
YOU� HAVE�ON�DISK�� *� USE�THE� LOGICAL�
ASSIGNMENT�1*$4��SIMPLY�BECAUSE�
THA T�S �WHERE� *� STORE� PICTURES�ON�MY�
HARD� DISK�� *F�YOU�WANTED�TO� LOAD� A�
PICTURE�CALLED� h)AROLDi� THAT�WAS�
STORED�ON� A�DISK� IN� THE� INTERNAL�
DRIVE
� YOU�WOULD� THEREFORE�CHANGE�
TH IS�TO �-OAD� *''��%'��)AROLDk �


����������	������
/OW�THAT�WE�HAVE�THE� PICTURE�
LOADED� IN
�WE� NEED�TO� PACK� IT�AND�
STORE� IT� IN� A� PERMANENT�MEMORY�
BANK�� 6NDER�".04�����
� ���OF�
THESE�BANKS� CAN�BE�USED
� BUT�
THERE iS� NO� LIM IT� UNDER�".04�
1ROFESSIONAL�	WELL
� YOU� ARE� LIMITED�
TO��� 
����DIFFERENT�BANKS
� BUT� *�
DOUBT�THAT�YOUi LL� EVER�USE�THEM�
ALL�
��8HAT�WE� NEED�TO�DO�NEXT� IS�
TE LL�".04�THA T�THE� IMAGE�DISPLAYED�
IN�A�SPECIFIED� SCREEN� IS�TO �BE�
PACKED� AND� STORED� INTO�A�MEMORY�
BANK�� #ECAUSE�THE� IMAGE� HAS�BEEN�
LOADED� INTO� SCREEN��
� WE�THEREFORE�
ADD�THE� FOLLOWING� LINE�

2N?AI���RM��

8HEN�WE� RUN�THE� PROGRAM
� A�
SCREEN�WILL� APPEAR�AND
� AFTER�A
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BUT� IT�DOES�OF�COURSE� REQUIRE�A�.*%*�
TIME�CODE�SOURCE�

"NIM#EAT��PLAYS� *''�ANIMATIONS� IN�
TIME�WITH�.*%*� TIME�CODE�� � IN� OTHER�
WORDS
� TH IS�WILL� SYNCHRONISE�
ANIMATIONS�TO�MUSIC�ON�TAPE�

#URN04%.0
� &PROM%.0
�AND�
)8$ONFIG�� THE� FIRS T�TWO�OF�THESE�
PROGRAMS�CONTROL� #LACK�,NIGHT�
&130.� BURNERS� AND�THE�THIRD�THE

COMPANYiS� h/O�.ORE�4WITCHES�$ARD�
�
WHICH� IN� TURN� CONTROLS�THE� ,ICK.AGIC�
AND�5OP$HIP��.B�$HIP� 3".� BOARDS�

5HIS� IS� ALL� VERY� INTERESTING�BUT�YOU�
MAY�HAVE�NOTICED�ONE�MINOR�SNAG��
NONE�OF�THESE� PROGRAMS�HAVE

WHATEVER�ELSE� IS�PASSING�THROUGH�THE�
UNITiS� .*%*� */�TERMINAL�� *T�CAN� READ�
AND�WRITE�4.15&�CODE� IN� BOTH�
FORWARD�AND� REVERSE�DIRECTIONS
� AND
�
PROVIDING�YOU� ARE�USING� IT�WITH�
SUITABLE�SOFTWARE
�WILL�ENABLE�YOU�TO�
LOCK�YOUR�"MIGA�AND�ANY�.*%*� GEAR�TO�
A�MULTI�TRACK�TAPE�OR�VIDEO�UNIT�

���
�
��


��
4".�NEEDS�ACCESS�TO�THE�"MIGAiS�
SERIAL� PORT�AND� SO� IT� IS�QUITE�POSSIBLE�
THAT�COMPATIBILITY�PROBLEMS�MAY�
OCCUR�WITH� SOME�TYPES�O F�.*%*�
SEQUENCING�SOFTWARE
� DEPENDING�ON�
THE� PARTICULAR�SEQUENCER�YOU�ARE�
USING�� *F
� FOR� INSTANCE
� YOUR�
SEQUENCER�TAKES�OVER�THE�"MIGAiS�
SERIAL� PORT�FOR�EXCLUSIVE�USE
�THEN�THE�
4".�SOFTWARE� IS�NOT�GOING�TO�BE�ABLE�
TO �FUNCTION�� #ARS���1IPES�USERS� HAVE�
APPARENTLY�HAD�DIFFICULTIES�WITH�4".
�
AND� #LACK�,NIGHT�NOW�PROVIDES�AN�
UPDATED�.5$�TOOL�WHICH� HAS�SOLVED�
THESE� INITIAL� PROBLEMS�

4OFTWARE�WISE�4".�FARES�MUCH�
BETTER�THAN�THE�$RYSTAL�4OUND�
SAMPLER�� *N� FACT�MOST�OF�THE� ITEMS�
SUPPLIED�WITH� $RYSTAL�4OUND�ARE�
ACTUALLY�4
��8�ORIENTATED
� AND�WERE�
CLEARLY�DESIGNED�TO�WORK�WITH�THE�
4.15&�.5$�SYNC�BOX�� "MONG�THE

ANYTHING�TO�DO�WITH� SAMPLING�AT�ALL�� *N�
FACT�THEY�ARE�ACTUALLY�FOR�USE�WITH�
4".� � �THE�OTHER�#LACK�,NIGHT�PRODUCT�
*�M� LOOKING�AT�TH IS�MONTH�

)OWEVER
� IN� ADDITION� TO �THE�ABOVE�
OFFERINGS
� YOU�DO�GET�A�NUMBER�OF�
PUBLIC�DOMAIN� PROGRAMS��5HESE�
INCLUDE�� A�VOICE�CONTROLLED�$-*�4HELL�
INTERFACE� 	WHICH� IS� REALLY�ONLY�OF�
EXPERIMENTAL� INTEREST

� A�FREQUENCY��
TO�COLOUR�SPECTROGRAM� PLOTTER
� A�
.AC�FILE�TO� RAW�CONVERTER
� AND� A

COUPLE�OF�DIRECT� RECORD�TO�DISK�AND�
PLAY�FROM�DISK�PROGRAMS�� *iVE�GOT�TO�
BE� HONEST�HERE�� �TAKEN�TOGETHER
� THE�
PROGRAMS�ON�THE�DISK�COME�ACROSS�
MORE� AS�A� hPUBLIC�DOMAIN�
HOTCHPOTCH�� RATHER�THAN� A�
COMMERCIAL� OFFERING��5HIS� IS�MADE�ALL

SOFTWARE� PROVIDED�THERE� IS�THE�
5IME$ODE�TOOL�WHICH� ALLOWS�4".�TO�
BE� REMOTELY�CONTROLLED� FROM�THE�
"MIGA�	MAKING� IT�POSSIBLE�TO � SWITCH�
MODES
� CHANGE�TIME�CODE�FORMATS
�
DO�TIME� REVERSALS
� AND�ACTIVATE�THE�
.*%*�ECHO�OPTION
�� *T� IS� ALSO�POSSIBLE�
TO � REMOTELY�SWITCH� THE�SYNC�MODE�SO�
THAT�THE�"MIGAiS�VIDEO�FRAME� RATE� IS�
USED� INSTEAD�OF�4".�S� OWN� INTERNAL�
CRYSTAL�LOCKED�TIME� 	WHICH� IS� ACTUALLY�
MUCH�MORE� STABLE�THAN�THE�"MIGAiS�
VIDEO�TIMEBASE
��0THER�UTILITIES�
INCLUDE� 3EXX5IME�WHICH� ALLOWS�
4.15&�STYLE� 	HOUR
�MINUTE
� SECOND�
AND�FRAME
�TIME�MESSAGES�TO�BE�
SENT�TO�OTHER�PROGRAMS�

�
�
���
�������
4".�COSTS�^������ �AND
� RELATIVE�TO�
OTHER�UNITS
� TH IS� IS�QUITE�A�
COMPETITIVE� PRICE�� 'OR� INSTANCE
� THE�
EXCELLENT�%R�5�S�1HANTOM�4.15&�
INTERFACE
�WHICH� IS� SUPPORTED� BY�
HEAVYWEIGHT�SEQUENCERS� LIKE�#LUE�
3IBBON� 4OUNDWORKiS�#ARS���1IPES�
1ROFESSIONAL�AND� %R�5iS�OWN�,$4
�
COSTS�^���� 	THE�1HANTOM�UNIT�
ACTUALLY� PROVIDES�DIRECT�SEQUENCER��
4.15&� LINKS
�

"S�WITH� THE�$RYSTAL�4OUND�
SAMPLER
�4".�IS�AN�EXTREMELY�WELL�

THE�MORE� NOTICEABLE�BY�THE�ABSENCE�
O F�A�DECENT�SAMPLE�EDITOR�

�	���������

��
5HE�$RYSTAL�4OUND�UNIT�
COSTS�^�� ��� �AND�THE�
HARDWARE� IS�ABSOLUTELY�
BRILLIANT��5HE� PACKAGE� IS� LET�
DOWN� BADLY�BY�THE� SOFTWARE�
ON�OFFER
� BUT�GIVEN� A�
DECENT�EDITOR
�$RYSTAL�
4OUND�IS� HEAD� AND�
SHOULDERS�ABOVE� ALL� OTHER�
"MIGA�SAMPLERS�ON� THE�
MARKET�BAR�ONE�� �"UDIO�
&NGINEER�1LUS�� #OTH�
HARDWARE�UNITS� HAVE� SPECS�
THAT�FAR�EXCEED�THE�
"MIGAiS�OWN� SAMPLING�CAPABILITIES�
*N� FACT�USING�THEM�WITH� AN�"MIGA� IT�
HAS� PROVED�VIRTUALLY� IMPOSSIBLE� TO�TELL�
THE�UNITS� APART�

*F�YOU� ALREADY�OWN� EDITING�
SOFTWARE�THAT�YOU� ARE� HAPPY�WITH� AND�
ARE�JU S T� LOOKING�TO�UPGRADE�YOUR�
SAMPLING�HARDWARE
� THEN�$RYSTAL�
4OUND�LOOKS�TO�BE�AN�EXTREMELY�
ATTRACTIVE�OFFERING�� *F
� HOWEVER
� YOU�
ARE� LOOKING�TOWARDS�BUILDING�A�
COMPLETE� SAMPLING�PACKAGE�BASED�
ON�$RYSTAL�4OUND�FROM� SCRATCH
� THEN�
THE� SCENARIO� IS� RATHER�DIFFERENT�� 'ROM�
A� PRACTICAL� VIEWPOINT� LE T�S� ASSUME�
YOU� SPEND�^����� �ON� A�$RYSTAL�
4OUND�UNIT�� 5O�THAT�YOUi LL� NEED�TO�
ADD� ANOTHER�^�� �FOR�A� LEAD
� AND� SAY�
^�� �FOR�"UDIO.ASTER�*7 	THEREiS�NO�
POINT� IN� HAVING�GOOD� HARDWARE� IF�YOU�
DONiT �GO�FOR�A�GOOD�EDITOR�AS�WELL
��
5HAT�TOTAL
� IF� *iVE�DONE�MY�SUMS�
CORRECTLY
� IS�FIVE� PENCE�SHORT�O F�ONE

MADE�UNIT�AND� IT�COULD� CERTAINLY�WIN�
FRIENDS�AMONG�THE�"MIGA�MUSICIANS�
WHO�NEED�TH IS �TYPE�O F�4.15&�.5$�
TIME�SYNCING�FACILITIES�

� 	 � � � � � �
���

��. �*!��. � F �F �F �0�0
4IMPLE�ENOUGH� TO �USE� IF�YOU� ARE� INTO�
4.15&�.5$� APPLICATIONS�� #UT�YOU�WILL�
NEED�TO �CHECK�THA T�YOUR�SEQUENCING�
SOFTWARE�SUPPORTS�.*%*� TIME�CODE�

� �/0- .� P�F �Q �F �0
5HIS� IS�ANOTHER�#LACK� ,NIGHT�UNIT�WHICH
�
HARDWARE�WISE
� SCORES�VERY�HIGHLY� INDEED��
#UT
� ON�TH IS�OCCASION
� A� LOT�O F�USEFUL�
SOFTWARE� IS� PROVIDED�

�*�0( )/�/$*)
"GAIN� THE�MANUAL� IS� RELATIVELY�SLIM � BUT� IT� IS�
STILL� QUITE�ADEQUATE�

�-$� ���'0 � F �l �l �l �0
*NCIDENTALLY
� YOU�DO� HAVE�TO � SUPPLY�YOUR�
OWN� LEAD� TO �CONNECT�THE�4".� UNIT�TO �THE�
"MIGA�S�SERIAL� PORT�

�1 -�''� -�/$)"� F F F F � :

"NOTHER�WELL�CONSTRUCTED� PIECE�OF�#LACK�
,NIGHT�KIT�

HUNDRED�AND�SEVENTY�FIVE�QUID��5HATiS�
CERTAINLY�NOT�CHEAP�AND
� ALTHOUGH�THE�
COMPLETE�"UDIO�&NGINEER�1LUS�
PACKAGE� IS�EVEN�MORE�EXPENSIVE� 	IT

�IPJK8C�.FLE;VJ�4AMPLING�5OOL� IS�
PRIMITIVE
� BUT�HAS�MOST�OF�THE�BASIC�
OPERATIONS�YOU�MIGHT� REQUIRE

CURRENTLY�COSTS�JU S T�OVER�^���

� *�
SUSPECT�THAT
� GIVEN�"UDIO�&NGINEERiS�
ESTABLISHED� REPUTATION� AND� SOFTWARE�
SUPPORT� RECORD
� THAT� IT�STILL� HAS�THE�
EDGE�OVER�TH IS� LATEST�COMPETITION�� �
BUT�ONLY�JUST�� &SPECIALLY�CONSIDERING�
THE�CURRENT�ECONOMIC�CLIMATE
� IF�THE�
#LACK�,NIGHT�$RYSTAL�4OUND�PACKAGE�
COULD� BE�OFFERED�AT�A� SLIGHTLY� LOWER�
PRICE� IT�WOULD� ALMOST�CERTAINLY�TIP�THE�
SCALES� IN� FAVOUR�OF�THIS� NEW�OFFERING�

� 	 � � � � � � �

� � � � � � 
 � � � �� �

��. �*!��. � F �F �X �F �F
-EARNING�HOW�TO � USE�$RYSTAL� 4OUND�
COULDNiT �BE�EASIER�

� �/0- .� F �F �F �0�0
)ARDWARE�WISE�$RYSTAL� 4OUND� SCORES�VERY�
HIGHLY� INDEED�� #UT�AS� A�COMPLETE� PACKAGE�
THE� LACK�OF�A�SAMPLE�EDITOR�IS� A�MAJOR�
CONCERN� � � IT iS�A� PITY�THAT�$RYSTAL� 4OUND�
ISN iT �BUNDLED�WITH� AN�EDITOR� LIKE�
"UDIO.ASTER�*7�

�*�0( )/�/$*)� F �F �X �F �0
4LIM� BUT�PERFECTLY�ADEQUATE�

�-$� ���'0 � F �F �l �0�0
:OU� HAVE�TO �SUPPLY�YOUR�OWN� LEAD� TO�
CONNECT�THE�$RYSTAL� 4OUND� HARDWARE�TO�THE�
"MIGA�S� PARALLEL� PORT�AND�YOUi LL� NEED� A�
DECENT�SAMPLE�EDITOR�

�1 -�''� -�/$)"

/OT�CHEAP
� BUT�THERE iS�NO�DOUBT�AT�ALL� THAT�
TH IS �WELL�CONSTRUCTED� AND� RELIABLE� PIECE�OF�
SAMPLING�K IT�COULD�WELL�END� UP�GIVING�"UDIO�
&NGINEER�A�GOOD� RUN�FOR� ITS�MONEY�

00000$999+�
3(/00).'� ,)34
�-4./�'��*0)����(+' -;;;;;;;;�Wd_;d̀ �

���;� W\_d;d̀ �

�1�$'��' �!-*(:
!JGR2MDR�

 ������������

� � !" !� *.� %"-2 � ,�& )%�+� �'� ���

�
�
� ,2'�!+(' ",�-"(' � .'"-��+� �

-0(� '�0 �)+(�.�-,� �+(& �

�.,-+� %"�' � �(& )�'2�� %��$ �

�'" !-���+")!�+� %, �� ��.%�
�/�+�� � ).-,� -!�&� -(� -!�� -�,-

".*("�4)011&3�l �*446&����l �."3$)� ����� G



, 4 2 ( "

-C�;9H�MCIF�=BGHFIA9BHG�D@5M=B;�=B�
H=A9	�MCI�@@�B998�GMB7<FCB=G5H=CB��
)5I@�(J9F55�F9J95@G�H<9�,&)-�
�
&"�"�H=A9�7C89�7CBB97H=CB

23 342�!83$�

% ( �FCV

R
QWQRCK�AMKKML

# 3 �!83$

.LLL�BBBB

��� R
?���@GR�B?R?�T?JSC�

,3"�,CQQ?EC�RWNC
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GL�?�,(#(�B?R?�@WRC

%GESPC����(LRCPL?J�J?WMSR�MD�?�OS?PRCP�DP?KC�,(#(�RGKC�AMBC�KCQQ?EC

2,/3$�GQ�RFC�2MSLB�,MRGML�/GARSPC�
?LB�3CJCTGQGML�$LEGLCCPQ�QR?LB?PB�
DMP�?L�?SBGM�QGEL?J�SQCB�RM�CLAMBC�
RGKGLE�GLDMPK?RGML
�3GKC�QR?KNQ�?PC�
PCNPCQCLRCB�GL�RCPKQ�MD�?�RGKC�MD�
B?W��FMSPQ��KGLSRCQ��QCAMLBQ�?LB�
gDP?KCQh��UFGAF�A?L�@C�PCAMPBCB�
MLRM�?L�?SBGM�MP�TGBCM�R?NC�?LB�
RFCL�SQCB�RM�QWLAFPMLGQC�MRFCP�
BCTGACQ��MP��GL�MRFCP�UMPBQ��RM�gJMAIh�
RFCK�RM�RF?R�Q?KC�RGKC�DP?KC
�
2,/3$�A?L�ICCN�MRFCP�SLGRQ�GL�QWLA�
UGRF�R?NC�BCTGACQ�CTCL�GD�RFCPC�?PC�
KGLMP�DJSARS?RGMLQ�GL�R?NC�QNCCB��
?LB��QGLAC�GR�A?L�@C�PC?B�@MRF�
DMPU?PBQ�?LB�@?AIU?PBQ��GR�GQ�?L�
GBC?J�U?W�MD�QWLAFPMLGQGLE�AMKNSRCP�
,(#(�QCOSCLAGLE�COSGNKCLR�RM�R?NC
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5LGRQ�UFGAF�UPGRC�3-04%�B?R?�
NPMBSAC�?L�?SBGM�RWNC�QGEL?J�UFGAF�
A?L�@C�PCAMPBCB�ML�MLC�RP?AI�MD�?�
KSJRG�RP?AI�R?NC�PCAMPBGLE�K?AFGLC��
$SPGLE�NJ?W@?AI
�D?QR�DMPU?PB�MP�
PCUGLB�MNCP?RGMLQ�RFC�RP?AI�
AMLR?GLGLE�RFC� �3-04%�QRPGNCf�UGJJ�@C�
PC?B�@W�RFC�3-04%�QWLA�SLGR
�
CL?@JGLE�RFC�R?NC�NMQGRGML�RM�@C�
GBCLRGDGCB�CGRFCP�BSPGLE�MP�?DRCP�?LW�
?KMSLR�MD�R?NC�KMTCKCLR�

3M�D?P
�RFGQ�GQ�?JJ�UCJJ�?LB�EMMB�

9MS�F?TC�RFC�3-04%�SLGR�QGRRGLE�
@CRUCCL�WMSP�-)$)�AMKNSRCP�EC?P�
?LB�RFC�R?NC�PCAMPBCP�ECLCP?RGLE�?LB�
PC?BGLE�RFC�?NNPMNPG?RC�3-04%�GLDM

@SR�RFGQ�UGJJ�MLJW�NPMTGBC�RFC�R?NC�RM��
QWLA�@MV�AMKKSLGA?RGMLQ�
AMLLCARGML��4FC�QCOSCLACP�	MP�
UF?RCTCP�N?AI?EC�GQ�PSLLGLE
�LCCBQ

RM�@C�EGTCL�RF?R�Q?KC�RGKC�QR?KN�
GLDMPK?RGML��4FCPC�?PC�RUM�@?QGA�
?NNPM?AFCQ�RM�RFGQ��/LC�GQ�RM�NPMTGBC�
BGPCAR�AMKNSRCP�RM�QWLA�@MV�F?PBU?PC�
JGLIQ�	RFGQ�GQ�BMLC�UGRF�SLGRQ�JGIC�$P�
4 fQ�(;4AGB@�GLRCPD?AC
��!LMRFCP�U?W�
RM�JMAI�AMKNSRCPGQCB�-)$)�EC?P�GLRM�
RFGQ�3-04%�RGKC�DP?KC�GQ�RM�SQC�
-)$)�RGKC�AMBC�	-4#
�

(,�)+�)�+�$�
-)$)�RGKC�AMBC�GQ�RFC�-)$)�KCQQ?EC�
COSGT?JCLR�MD�RFC�3-04%�RGKC�DP?KC�
QR?LB?PB��4FCPC�?PC�?ARS?JJW�RFPCC�
KCQQ?EC�T?PG?LRQ
�@SR�RFC�MLC�RF?R�
GQ�KMQR�GKNMPR?LR�
DPMK�RFC�PC?J�RGKC�
3-04%�SQCPfQ�
TGCUNMGLR�GQ�A?JJCB�
RFC�eOS?PRCP�DP?KC�
KCQQ?EC���4FGQ�GQ�?�
��@WRC�3WQRCK�
#MKKML�-)$)�
KCQQ?EC�UFGAF�
?BMNRQ�RFC�DMPK?R�
QFMUL�FCPC�ML�RFC�
JCDR�GL�&GESPC���

4FC�OS?PRCP�DP?KC�KCQQ?EC�A?L�
FMJB�CGEFR�BGDDCPCLR�RWNCQ�MD�RGKC�
GLDMPK?RGML��!Q�WMS�A?L�QCC
�RFC�
QCTCL�@GRQ�MD�B?R?�FCJB� GL�?�OS?PRCP�
DP?KC�-4#�KCQQ?EC�?PC�QNJGR�GLRM�
RUM�N?PRQ��4FC�DGPQR�RFPCC�@GRQ�GBCLRGDW�
RFC�RWNC�MD�RGKC�B?R?�AMLR?GLCB�GL�
RFC�KCQQ?EC
�SQGLE�RFC�CLAMBGLE�
QAFCKC�QFMUL�BGPCARJW�@CJMU�GL�
&GESPC���

4M�QCLB�?�AMKNJCRC�3-04%�RGKC�
B?R?�BCQAPGNRGML�?JJ�CGEFR�MD�RFCQC�
KCQQ?EC�QS@RWNCQ�LCCB�RM�@C�
RP?LQKGRRCB
�?LB�QM�RFCQC�-4#

KCQQ?ECQ�QFMSJB�PC?JJW�@C�RFMSEFR�
MD�?Q�MAASPPGLE�GL�EPMSNQ�MD�CGEFR��
7FCL�?�3-04%�QWLA�@MV�GQ�PC?BGLE�
RGKC�AMBC�B?R?�?LB�ECLCP?RGLE�-4#�
KCQQ?ECQ�?R�LMPK?J�NJ?WGLE�QNCCB�GR�
UGJJ�@C�RP?LQKGRRGLE�RFGQ�RWNC�MD�
GLDMPK?RGML�AMLRGLSMSQJW��(MUCTCP
�
BSPGLE�D?QR�DMPU?PB�MP�PCUGLB�UF?R�
SQS?JJW�F?NNCLQ�GQ�RF?R�RFC�QWLA�SLGR�
UGJJ�U?GR�SLRGJ�RFC�R?NC�QRMNQ�?LB�
RFCL�RP?LQKGR�?�KCQQ?EC�EGTGLE�RFC�
DGL?J�3-04%�NMQGRGML�

4FC�AMKNSRCP�R?NC�AMLLCARGML�GQ�
RFCPCDMPC�@SGJR�SN�MD�RUM�N?PRQ
�@MRF�
MD�UFGAF�PCJW�ML�RFC�3-04%�RGKC�

QR?KN�QR?LB?PB��
2C?J�3-04%�AMBC�
F?LBJCQ�RFC�R?NC��
RM�3-04%�QWLA�SLGR�
N?PR�MD�RFC�QRMPW
�
-)$)�RGKC�AMBC�
F?LBJCQ�RFC�3-04%�
QWLA�SLGR�RM�
AMKNSRCP�JGLI
�?LB�
LMU?B?WQ�GR�SQS?JJW�
?JJ�DGRQ�RMECRFCP�
OSGRC�UCJJ��4FCPC�

?PC�DMSP�T?PG?LRQ�MD�3-04%�AMBC�@SR�
CTCL�RFC�D?QRCQR�PC?J�RGKC�B?R?�
	UFGAF�RGKC�QR?KNQ�?R����DP?KCQ�NCP�
QCAMLB
�GQ�C?QGJW�F?LBJCB�� �GL�D?AR�
-4#�PCOSGPCQ�JCQQ�RF?L����MD�RFC�
-)$)�@?LBUGBRF�DMP�GRQ�B?R?�� )L�MRFCP�
UMPBQ
� GRQ�SQC�NPMBSACQ�?�JM?BGLE�MD�
JCQQ�RF?L����MD�RFC�DSJJ�A?N?AGRW�MD�?�
-)$)�JGLC�UFCL�QCLBGLE�KCQQ?ECQ�?R�
RFC�K?VGKSK�P?RC�NMQQG@JC�

(?TGLE�Q?GB�RF?R
� )fB�@C�JCQQ�RF?L�
FMLCQR�GD�)�Q?GB�RF?R�-4#�PCJ?RCB�-)$)�
NPM@JCKQ�BM�LMR�CVGQR��4FCPC�GQ�
?ARS?JJW�?L�?UDSJ�JMR�KMPC�RM�RFC�
3-04%�-4#�QRMPW�?LB�NPMEP?KKGLE��
UGQC�GR�@CAMKCQ�OSGRC�AMKNJGA?RCB��
6?PG?RGMLQ�GL�GLRCPNPCR?RGMLQ�MD�RFC�
-)$)�QR?LB?PB
�?LB�GL�RFC�CVRCLR�	MP�
RFC� J?AI
�MD�-4#�QSNNMPR�UGJJ�
M@TGMSQJW�BGPCARJW�?DDCAR�RFC�QSAACQQ�
MD�QSAF�?NNJGA?RGMLQ�NPMEP?K�
3-04%�-4#�JGLIQ��4M�@C�DP?LI�GR�GQ�
SQS?JJW�@CQR�RM�QCC�?LW�3-04%�-4#�
SLGR�?ARS?JJW�PSLLGLE�UGRF�WMSP�
AFMQCL�-)$)�QMDRU?PC�@CDMPC�@SWGLE�

/4(%2�-%33!'%3
!JRFMSEF�RFC�OS?PRCP�DP?KC�
KCQQ?ECQ�F?LBJC�RFC�@SJI�MD�RFC�
PC?J�RGKC�UMPI�RFCW�?PC�LMR�?JU?WQ�
QSGR?@JC�� )L�A?QCQ�UFCPC�?�JMR�MD�D?QR��
DMPU?PBGLE
�PCUGLBGLE�?LB�ASCGLE�
MNCP?RGMLQ�?PC�@CGLE�A?PPGCB�MSR
�RFC�
-)$)�QR?LB?PB�NPMTGBCQ�?�QNCAG?J�
e&SJJ�RGKC�AMBCf�KCQQ?EC�RF?R�A?L�@C�
Q?LBUGAFCB�GLQGBC�?�AMLTCLRGML?J�
QWQRCK�CVAJSQGTC�KCQQ?EC�

!LMRFCP�QWQCV�MPGCLR?RCB�-4#�
KCQQ?EC
�UFGAF�GQ�GLRCLBCB�K?GLJW�
DMP�NPMDCQQGML?J�SQCPQ
�?JJMUQ�DMP�
QNCAG?J� �5QCP�"GRf� GLDMPK?RGML��5QCP�
"GR�B?R?�AMLQGQRQ�MD����@GRQ�MD�
?NNJGA?RGML�QNCAGDGA�B?R?��4FC�3-04%�
QR?LB?PB�CL?@JCQ�RFGQ�?BBGRGML?J�
GLDMPK?RGML�RM�@C�SQCB�DMP�CLAMBGLE�
RFGLEQ�JGIC�R?NC�PCCJ�LSK@CPQ�?LB�
MRFCP�F?PBU?PC��MP�BCTGAC�QNCAGDGA�
FC?BCP�B?R?��#$
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5 HE�CHANGE�FROM�"MIGA%04�
����TO������WAS�A�GIANT�
LEAP�FORWARD�� �AND�THE�
UNEXPECTED�RELEASE�OF�

VERSION���CAME�AS�QUITE�A�SHOCK
�
WITH�MORE�NEW�FEATURES
�SUBTLY�
UPDATED�COMMANDS�AND�PLENTY�MORE�
BESIDES�� *N�THIS�FEATURE� *iM�
CONCENTRATING�ON�THE�STARTUP��
SEQUENCE
�A�CLASSIC�SOURCE�OF�
CONFUSION
� AND� LETTING�YOU� INTO�TWO�
SECRET�COMMANDS�THAT�CREPT� IN�WITH�
THIS� RELEASE�

*F�YOUiRE� LUCKY�ENOUGH�TO�OWN� AN�
"MIGA� ����
� OR�
ARE�ONE�OF�THE�
CHOSEN� FEW�TO�
HAVE�AN�"����
�
YOUR�STARTUP��
SEQUENCE�WILL� LOOK�
SOMETHING� LIKE�THE�
ONE� SHOWN� IN�
-ISTING���� 	5HE�
VERSION� NUMBER�
AND� RELEASE�DATE�� �
LINE� ��� �WILL� GIVE�
YOU� A�BETTER�CLUE�
�5HIS� STARTUP��
SEQUENCE� IS� SIMILAR�WHETHER�YOUR�
MACHINE� IS�HARD�OR�FLOPPY�DISK�BASED�
� �THE� CHANGES�ARE� NOTED� IN�THE�TEXT��
)EREiS� HOW� IT�WORKS�

LINE�� *N�"MIGA%04��
� HOWEVER
� THERE�
IS�MORE�TO�TH IS�THAN�MEETS�THE�EYE��
THE�7&34*0/� COMMAND� HAS� BEEN�
UPDATED� 	AGAIN
� AND�CAN� NOW�READ� A�
VERSION� STRING�DIRECTLY�FROM� A�SCRIPT�� *F�
YOU� HAVEN�T�TRIED�TH IS�COMMAND�
BEFORE
� THEN� NOW� IS�A�GOOD�TIME�TO�
START�� )ERE� ARE�A�COUPLE�OF�EXAMPLES�
TO�GET�YOU�GOING�

5$12(.-�2�2R?PRSN
2COSCLAC�+ �
%4++
2/ 3�5$12(.-�2���

5HE�COMMAND�
LOOKS�FOR�A� SPECIAL�
FOUR�PART�STRING� IN�
THE�FIRS T� LINE�OF�THE�
TEXT�FILE
� LIKE�THIS�

�5$1�� 2APGNR-?KC�
5CPQGML�#?RC

5HE� FIRS T�THREE�
PARTS�MUST�BE�
PRESENT�FOR�THE�

VERSION�STRING�TO�BE�VALID
� AND�THE�
DATE�WILL� ONLY�BE� PRINTED�WHEN� THE�
'6--�SWITCH� IS� PRESENT�ON�THE�
COMMAND� LINE�

�EH@�D64C6E�
4@>>2?5D�###�

4C6AE�:?�H:E9�E9:D�
C6=62D6�

���5HIS� IS�THE� SCRIPTiS�VERSION� STRING��
5HE� AT�THE�START�OF�THE� LINE� TELLS�
THE�"MIGA%04�SCRIPT� INTERPRETER�TO�
IGNORE�THE� LINE�� PROGRAMMERS�WOULD�
CALL� THIS� A� hREMARKi� OR� hCOMMENTi

���1ATCHES� LATE�BREAKING�BUGS� IN� THE�
SYSTEM�SOFTWARE�� 	4INCE� *�WAS�USING�
A�BETA�RELEASE�30.
� IT� IS� NOT�
POSSIBLE�TO� SAY�EXACTLY�WHAT�THE�
LATEST�FIXES� ARE�
�5HE�26*&5�SWITCH� IS�
A� NEW�OPTION� AND� REPLACES

REDIRECTION�TO� /*-�� AS� FOUND� IN�EARLIER�
VERSIONS�� *T� IS� IMPORTANT�TO� NOTE�THAT�
$OMMODORE� HAS� REALISED�"MIGA%04�
READS�COMMANDS�FASTER� IF�THE� PATH� IS�
SPECIFIED� RATHER�THAN� IMPLIED�� �SO�ALL�
EXTERNAL� COMMANDS
� LIKE�4&51"5$)�

IN� THIS� CASE
� BEGIN�WITH�
�$�=� *N

!8�/./4+ 1�1$04$23

EARLIER� RELEASES�OF�THE�SOFTWARE� THE�
STARTUP�SEQUENCE� RELIED�ON�THE�
DEFAULT� PATH� SETTING�AND� SEARCHED�
THE�CURRENT�DIRECTORY�FIRST�� 5HE�SPEED�
INCREASE
�WHILE�NOT�VAST
� IS�APPARENT�

���5HIS� READS�THE� CURRENT�SYSTEM�
VARIABLES�FOR�8ORKBENCH� AND�
,ICKSTART�AND� STORES� THEM� IN� TWO

�
� "S�YOU�CAN�SEE
�3&26&45'*-&� IS�
AN� INCREDIBLY�HANDY�COMMAND�THAT�
OFFERS�FULL�CONTROL�OF�THE�"MIGA�S�
STANDARD�FILE� REQUESTER
��� 5HIS�IS�A�SIMPLE
� TWO�BUTTON�
3&26&45$)0*$&�� �TAKEN�FROM�THE�
3&26&45'*-&�EXAMPLE
��� "�MORE�COMPLEX� REQUESTER�USING�
3&26&45'*-&��/OTE�THAT�THE�
$"/$&-�BUTTON�SHOULD�ALWAYS�BE�
THE�EXTREME�RIGHT�HAND�SELECTION

:�1$�)$"3/ 33$1-�N?R�<
:2 5$,.#$<� :,4+3(2$+$"3<�
:#1 6$12.-+8<� :-.(".-2<�
:/4!2"1$$-�QAPCCL<

�����
�����
��

+ !�QR?PR
1$04$23%(+$��$-5�%GJC-?KC���
3(3+$��3CQRGLE��
�
��
$"'.�8MS�AFMQC��%GJCL?KC�
1$04$23"'.("$��$-5�8CQ-M���� )�
�#M�GR�?E?GL��� �8$2�� �-.�
(%��8CQ-M�$0����
2*(/�QR?PR�! "*�

$-#(%

5HERE�WAS�A�TIME�WHEN�THE�ONLY�WAY�
TO�GET�A�CONFIRMATION� IN�A�SCRIPT�FILE�
WAS�TO�USE�THE�"4,�COMMAND��#UT�
THIS�IS�BOTH�TEDIOUS�AND� LIMITED�
/OW
�WOULDNiT �IT�HAVE�BEEN�MUCH�
NICER�IF�YOU�COULD�JUST�POP�UP�A�LITTLE �
ALERT� REQUESTER�WHICH�ASKED�THE�
USER�TO�CLICK�ON�THE�RIGHT�BUTTON 

8ITH�"MIGA%04� �
� TH IS�HAS�FINALLY�
BEEN�MADE�POSSIBLE
�WITH� THE�
INCLUSION�OF�3&26&45$)0*$&�� "LL� YOU�
HAVE�TO�DO� IS�GIVE�THE�WINDOW�A�TITLE
�
SOME�TEXT�AND� SOME�GADGET�TEXT�AND�
"MIGA%04�DOES�THE� REST�� )ERE�S�
WHAT�THE�COMMAND� LOOKS� LIKE� IN� FULL�

2WLMNQ�G�Q �� 1$04$23"'.("$��
�3(3+$���!.#8���& #&$32�����
:/4!2"1$$-�2APCCL<
3CKNJ?RC�
3(3+$� ��!.#8� ��& #&$32�,��
/4!2"1$$-�*

5HIS�COMMAND� IS� A�BREEZE�TO�
USE
� AS�THIS� FRAGMENT�DEMONSTRATES�

1$04$23"'.("$��$-5�� LQUCP�)�
�2S@Q�� �6?LR�RM�2S@QAPG@C��� )�
�8$2�� �-.�� �" -"$+�
(%�� LQUCP�$0�����
CAFM��6FW�BGBL�R�WMS�)

?LQUCP�KW�OSCQRGML��
$-#(%
(%�� LQUCP�$0�����
CAFM��6F?R�?�EMMB�GBC?�

$-#(%
(%�� LQUCP�$0�����
CAFM��!CRRCP�PCQCPTC�?�)�

AMNW�?R�WMSP�LCUQ?ECLR�RFCL��
$-#(%

5HERE� IS� NO�NEED�TO�ENCLOSE� ALL�
THE� ARGUMENTS� IN� QUOTES�AS� SHOWN�
HERE
� BUT�TH IS�DOES�MAKE�THE�
MEANING�CLEARER�AND� AVOIDS� SOME�
EMBARRASSING�REQUESTERS�WHERE� PART�
OF�THE�QUESTION� BECOMES�THE�
GADGETS��5HE�NUMBER�OF�BUTTONS� IS�
LIMITED� BY�THE�WIDTH�OF�THE�SCREEN
� SO�
UNLESS�YOU� ARE�WORKING�ON� A� KNOWN�
PUBLIC� SCREEN
� IT� IS� BEST�TO � KEEP�THE�
WIDTH� TO� THE�MINIMUM�� 5HE�BUTTONS�
ARE�NUMBERED�FROM� ��UPWARDS� FROM�
LEFT�TO�RIGHT
�WITH�THE�EXCEPTION� OF�THE�
EXTREME� RIGHT�HAND� BUTTON�� THIS�
ALWAYS� RETURNS���AND� SHOULD� BE� KEPT�
AS� A�$"/$&-�	TAKE� NO�ACTION
�GADGET�
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"NOTHER�NEW�COMMAND� ADDED� TO�
"MIGA%04��� IS� 3&26&45'*-&��5HIS�
PRODUCES�A�FILE� REQUESTER�WHICH� CAN
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BE�USED�TO�SELECT�FILES�� �JUS T�AS�YOU�
MIGHT�FROM� AN�APPLICATION� PROGRAM��
4UCH�THINGS
� THOUGH� POSSIBLE� IN�
EARLIER�VERSIONS
� HAVE� NEVER�BEEN�SO�
EASY��"�QUICK� LOOK�AT�TH IS�COMMAND�
IS�ALL� SPACE�ALLOWS�TH IS�MONTH�0UST�
CHECK�OUT� ITS� SYNOPSIS�
� BUT� *�WILL� GIVE�
IT�MORE� COVERAGE�AT�A� LATER�DATE��5HE�
EXAMPLE�SCRIPT�FRAGMENT�PROVIDED�
HERE�SHOULD�GET�YOU� STARTED�
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VALUES� 	X�AND�Y
�DERIVED�FROM�THE�
NESTED� '03���/&95� LOOPS�

���
�����������
$ONTOURS�CAN� BE�ADDED�TO�+ULIA� SETS�
VIA� THE�SAME�METHOD�WHICH�WE� USED�
FOR�THE�.ANDELBROT�SET��5HE� CONTOURS�
ARE�CREATED� BY�COLOURING�POINTS�
DEPENDING�ON� THE�EASE�WITH�WHICH�
THEY� LEFT�THE�CIRCLE��5HE� RELEVANT�����
COLOUR�REPLACEMENT� LINES� FOR�THE�
*'���&/%� *'�SECTION� OF�THE� PROGRAM�
ARE�AS�FOLLOWS�

".+.1�GRCP?RGML�,.#����)�
�2CR�AMJMSP
/2$3�����V
�������
W
��	� )�
�/JMR�NMGLR

*N� ORDER�FOR�TH IS� REPLACEMENT�TO �WORK
�
IT� IS� NECESSARY�TO�OPEN� A����COLOUR�
WINDOW�BY� INSERTING�THE�FOLLOWING�
LINES�AT�THE� START�O F�-ISTING���

2"1$$-���������������
6(-#.6����"MJMSP�)SJG?�)�
2CR������	
�)�
��������	�����

����
���
�
"S�WITH� THE�.ANDELBROT�
SET
� THERE� IS� A� LOT�TO �BE�
GAINED� BY�ZOOMING� INTO�
+ULIA� SETS�AND�EXAMINING�
THEM� IN� MORE�DETAIL�� 5HE�
ZOOMING�METHOD� IS�VERY�
SIM ILAR�TO �THAT�USED�FOR�
THE�.ANDELBROT�SET� LAST�
MONTH��"S� A� REMINDER
� THE�
STEPS�ARE�

l �$HOOSE�AN� AREA�TO �ENLARGE�

d �8ORK�OUT�THE� RANGE�OF�P�AND�Q�
ASSOCIATED�WITH�TH IS� REGION�� �MAKE�
SURE�THAT�BOTH� RANGES� ARE� REDUCED

BY�THE� SAME� PROPORTION�TO�
PRESERVE�THE�ASPECT�RATIO� 	THE� RATIO�
OF�WIDTH� TO� HEIGHT
�

l �"LTER�THE�X�AND�Y�'03���/&95� LINES�
TO� INCORPORATE�THE�NEW� RANGES�OF�P�
AND�Q�

l �3EDUCE�THE�45&1�SIZES�OF�THE�
'03���/&95�LINES�BY�AN� AMOUNT�
CORRESPONDING�TO �THE�CHANGE� IN� THE�
RANGES�OF�P�AND�Q�

l �&DIT�THE�MULTIPLICATION�
FACTORS� AND�OFFSETS� IN�
THE� 14&5� LINE�TO�MAKE�
THE� REGION�FILL� AS�MUCH�
OF�THE�SCREEN� AS�
POSSIBLE�� �AGAIN
� BE�
SURE�TO�PRESERVE�THE�
ASPECT� RATIO�

:OU� MAY�HAVE�TO� INCREASE�THE�
ITERATION�CEILING�	IN� THE�8)*-&� LINE
�
FROM� ���TO�SHOW�MORE�DETAIL
� SO�THE�
SET�MAY�TAKE� LONGER�TO�BE�DRAWN�


������
����������
5HE� INSIDE�OF�+ULIA� SETS� ARE�
TRADITIONALLY�COLOURED� BLACK�� )OWEVER
�

IT� IS� POSSIBLE
TO�ADD

INTERNAL� CONTOURS�TO �THE�SET
�JU S T�AS�
WE�DID� LAST�MONTH�WITH� THE�
.ANDELBROT�SET��"�SUGGESTED�
REPLACEMENT�FOR�THE�COLOUR�SETTING�
SECTION� IS�GIVEN� BELOW
� BUT�YOU�CAN�
REALLY�TRY�ANY�METHOD�YOU� LIKE�

(%�GRCP?RGML����3'$-�)�
�(D�MSRQGBC�QCR���
".+.1�GRCP?RGML�,.#����)�

�QCJCAR�AMJMSP�LMPK?JJW

"�+ULIA�SET�WITH� INTERNAL�STRUCTURE

�!����'��%�+(-�,�-�&�2�0�%%����

"'�"'"-��: ��.-�&(,-�( ��"-�%(($,� -!��

,�&�4��('+�����,,�'-�).-,� -!��

/�+"�-2����$�"'-(�2(.+��+��-�%,��2 �

"'-+(�.�"' �-!��/�+,�-"%�� ;�'����+�

&(+�� ��,!"('��%�<��.%"��,�-,

-ISTING���PRODUCES�THIS�+ULIA�SET

5HE�MOST�COMMON�TYPE�OF�FRACTAL�
EXPLORER� IS�THE�.ANDELBROT�GENERATOR��
&XAMPLES� INCLUDE�2UICK�.ANDELBROT�
	2.AN

� 5URBO�.ANDEL
�.ANDEL�
.OUNTAINS
� 4.AN
�.AND"NIM
�
.ANDELBROT�"DVENTURE�, IT�	.",

�
4LICER
� 'RACGEN�AND�.ANDEL1"6(��"LL�
O F�THESE� INCLUDE� *NTUITION� INTERFACES
�
DISK�FILING�FACILITIES
� AND�A�SELECTION�
O F�OTHER�FEATURES�SUCH� AS�THREEc
DIMENSIONAL� PLOTTING
� COLOUR�CYCLING�
AND� ANIMATION��5HESE�PROGRAMS� ARE�
ALL� VERY�FAST
� OFTEN� USING�OPTIMISED�
ASSEMBLER�OR�$� CODE�� #Y�WAY�OF�
EXAMPLE
�.ANDEL1"6(�WILL� PLOT�THE�
WHOLE�.ANDELBROT�SET� IN� A�COUPLE�OF�
MINUTES�ON� A� STANDARD�"MIGA�����

*N�ORDER�TO�MAKE�THEIR�.ANDELBROT�
GENERATORS�STAND� OUT�FROM�THE�CROWD�
PROGRAMMERS� HAVE�BEEN� ADDING�MORE�
AND�MORE� FEATURES�� 'OR�EXAMPLE�
.ANDEL1"6(�AND�4LICER�CAN� BOTH� BE

USED�TO�PLOT�+ULIA� SETS�� *N�ADDITION
�
4LICER�CALCULATES�AND�STORES�THE�
WHOLE�SET� IN�MEMORY
� ALLOWING� IT�TO�
BE� RENDERED� IN� A�NUMBER�OF�WAYS�
WITHOUT�THE� NEED�FOR�TIME�CONSUMING�
RECALCULATION�� 4.AN�S�GIMMICK� IS�
SUPPORT�FOR�A�MATHS�CO�PROCESSOR
�
WHICH�ALLOWS� IT�TO �HANDLE�
MAGNIFICATION� FACTORS�OF������

0THER�PROGRAMS�WHICH� ARE�
RELEVANT�TO�TH IS� SERIES�OF�ARTICLES�
INCLUDE�'RACTAL�$ONSTRUCTION�4ET�
	'$4
�WHICH� CAN� PLOT
� AMONG�OTHER�
THINGS
� THE�4IERPINSKI� TRIANGLE��
"NOTHER�PROGRAM
� 'RACTAL-AB
� ALLOWS�
YOU�TO� INVESTIGATE�SELF�SIMILAR�CURVES�
	WHICH�WE�TOUCH�ON� NEXT�MONTH
�

'RACTAL� LANDSCAPES� 	WHICH�WE�WILL�
ALSO�MEET� LATER� IN� THE�SERIES
�ARE�
QUITE�WELL� SUPPORTED
� ALTHOUGH�
'RACSCAPE�IS�THE�ONLY�NOTEWORTHY�1%�
OFFERING�� $OMMERCIAL� PROGRAMS� LIKE

7ISTA�AND�(ENESIS�MAKE� IT�EASY�TO�
RENDER�HIGH�QUALITY�LANDSCAPES�WITH�
TREES
� LAKES�AND�SNOW��"�
DEMONSTRATION�VERSION�OF�(ENESIS� IS�
AVAILABLE� IN� THE� PUBLIC�DOMAIN�

��
�
�����������
8RITING�A�FRACTAL�EXPLORER�PROGRAM
�
WHETHER�FOR�YOURSELF�OR�FOR�DISTRIBUTION�
IN� THE�PUBLIC�DOMAIN
� IS� INTERESTING
�
EDUCATIONAL� AND� REWARDING�� *TiS�BEST�
TO �WRITE�THE�BULK�O F�THE�PROGRAM� IN� A�
HIGH�LEVEL� COMPILED� LANGUAGE�SUCH� AS�
('"� #"4*$�OR�$� AND
� IF �YOU� CAN
�WRITE�
THE�ACTUAL� FRACTAL� PLOTTING�ROUTINE� IN�
ASSEMBLER�FOR�SPEED�

*F�YOU�WANT�YOUR�PROGRAM�TO�BE�A�
SUCCESS� IN�THE�PUBLIC� DOMAIN�THEN�
YOU�SHOULD�MAKE� IT�STAND�OUT�FROM�
THE�CROWD�� �ADD�EXTRA� FEATURES�SUCH�
AS�QUASI�.ANDELBROT�AND� INTERNAL�
STRUCTURE�OPTIONS
� OR�FORGET�THE�
.ANDELBROT�SET�ALTOGETHER�AND�
CONCENTRATE�ON�ANOTHER�TYPE�OF�
FRACTAL�� 3EMEMBER�THAT�AN� *NTUITION�
INTERFACE
� ZOOMING� IN
� CHANGING�
COLOURS�AND� LOAD�SAVE�OPTIONS�ARE�
NOW�CONSIDERED� STANDARD� FEATURES�

$+2$� �.RFCPUGQC���
".+.1�(-3����
 !2��+.&�+ �

�N
N�O
O			�,.#����)�
�SQC�GLRCPL?J�KCRFMB�
$-#�(%

+ULIA�SETS� PROVIDE�BY�FAR�THE�
LARGEST�SCOPE�FOR�FURTHER�
EXPERIMENTATION�OUT�OF�ALL� THE�
FRACTALS�WHICH�WE�WILL� MEET� IN� THIS�
SERIES��8ITH�AN� ALMOST� INFINITE�
NUMBER�OF�+ULIA� SETS�TO�EXPLORE
� AND�
SO�MANY�VARIATIONS
� THE� POSSIBILITIES�
ARE�VIRTUALLY�BOUNDLESS�

������
�
�����
����
4O�FAR
�WEiVE� USED�THE�"MIGA�TO�
GENERATE� A�HOST�OF�POPULAR
� BUT�
ABSTRACT
� FRACTALS�WHICH�DEMONSTRATE�
THE� BASICS�OF�CHAOS�THEORY�� *N� THE�
NEXT�COUPLE�OF� INSTALLMENTS�WE�LL�
MOVE�ON�TO�THE� ROLE�OF�CHAOS�THEORY�
IN� IM ITATING�NATURE
� KICKING�OFF�NEXT�
MONTH�WITH� AN� INTRODUCTION� TO�THE�
PRINCIPLES�OF�FRACTAL� PLANT�GENERATION�

/?<��?8FJ�C@JK@E>�@J�FE�K?@J�DFEK?VJ�
:FM<I�;@JB�� �J<<�G8><����
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^���-"�QWQRCK�2!-
^�-MSQC
^�&SJJ�UMPI@CLAF�BGQIQ
�K?LS?JQ���JC?BQ
^�&PCC�E?KC�GLAJSBCB�GL�N?AI
^�$CJSVC�0?GLR�)))�MP�0FMRML�0?GLR�)))
^�4UM�0WRFML�HMWQRGAIQ
^�����A?N?AGRW�JMAI?@GC�BGQI�@MV�]���

Z�  KGE?�����'#�/?AI
^�0JSQ�GLRCPL?J���-"�F?PB�BPGTC� ^���
^�0JSQ�GLRCPL?J���-"�F?PB�BPGTC� ^���

6GCPB��6GJB���6GAICB� ���  �����/?AI
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^�0SQF�/TCP�E?KC
^�&MPKSJ?��� 'P?LB�0PGV�E?KC
^�0SRRW�'?KC
^�%VRP?�DPCC�E?KC
^�$CJSVC�0?GLR�)))
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^�-MSQC
^�7MPIQ�	0J?RGLSK�?BBGRGML

^�$CJSVC�0?GLR�)))
^ �(MKC�!AAMSLRQ
^�%JD�E?KC�^�4MIG�E?KC�^�0SXXLGA�E?KC
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6MPIQR?RGMLQ

^�%PEMLMKGA?JJW�QMSLB
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�-*��")0.�]��
l �1ROVIDES�A� FULL� �.#�O F�$HIP�.EMORY�FO R�THE�
"MIGA� ���� AND� " L���������� l �%ESIGNED� AND�
BUILT� IN� &NGLAND� l � 4UPPLIED� W ITH � ����� 0BESE�
"GNUS� l � *NCLUDES� �.B� .EMORY� ON� BOARD� IN�
THE�FORM � O F�LOW �POWER�;IPS�l �"LLOWS�THE� PROc
CESSING� O F� ELABORATE� ANIMATION� AND� SOUND�
SAMPLING� l � 1ROVIDES� THE� SAME� MAX�� CHIPMEM�
AS� TH E � " � � � � �" � � � � � ���� � l � *NCREASES�
ADDRESSABLE� MEMORY� SPACE� FROM � �.#� TO �
��.#� l � $OMPLETE� W ITH � FU LL� INSTRUCTIONS� l �
#RITISH�MADE

l �1RO�"GNUS��.#� ^����
l' ITTED � ^���

� (*-4��3+�).$*).
"����1RO�3".�����.EG�� 6PGRADE

l �$HIP�MEMORY�COMPATIBLE�l �#RITISH�MADE�
l8 ITHOU T�CLOCK�K��� l�8 ITH�CLOCK� K��

"����1RO�3".����.#�.EMORY�6PGRADE
l �(IVES�A� FULL� �.#�OF� INTERNAL� MEMORY�K��

"������.#�.EMORY�UPGRADE� ^�����

4UPRA�39����	�.#��.#

l�.# � K���� l ��.#� K���� l ��.#� K
��

"�����.#�.EMORY�UPGRADE� ^���
��.#�.EMORY�UPGRADE�"���� ^���
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��"LLOWS�THE�ADDITION�OF�PERIPHERALS�
W ITHOUT�DAMAGE�TO�COMPUTER�OR�POWER�
SUPPLY
��8HY�RISK�DAMAGING�YOUR�EXPENSIVE� KIT�
WHEN�ONE�SIMPLE� INVESTMENT�WILL� ENSURE�
TOTAL� PEACE�OF�MIND� NOW�AND�FOR�THE�
FUTURE
i�4WITCH�MODE�DESIGN�
i�'ULL� CROW�BAR�PROJECTION�
i�"���
�"�����AND�"����COMPATIBLE�
i�#RITISH�.ADE

��"����1OWER�SUPPLY�UNIT� ^�����
��"���� 1OWER�SUPPLY�UNIT� ^�����

l�)IGH�2UALITY
��3ENOWNED�AND�PROVEN� RELIABILITY�
�5OP�NOTCH�SPECIFICATION�
i�"NTI�CLICK
��-ONG�MOULDED�CABLE
��4LIMLINE�DESIGN
��)IGH� IMPACT�PLASTIC

i�$UMANA�EXTERNAL� DRIVE
��$UMANA�EXTERNAL� DRIVE�
�� ����CAPACITY�DISK�BOX
f$UMANA�EXTERNAL� DRIVE�
�� ����DISK�BOX������BLANK�DISKS�

M�����
����	
*NTERNAL� REPLACEMENT�DISK�DRIVE

^��
^��
^��
^��

��6TILISE�HUNDREDS�OF�1%�#ULLETIN� #OARDS�
��$OMMUNICATE�W ITH� FELLOW�COMPUTER�
USERS
��$UTS�DOWN�OH�TELEPHONE�BILLS� BY�USING�
FAST�EFFICIENT�BAUD� RATES�
i� ����� )AYES�COMPATIBLE�
i�5ONE�PULSE
�"UTO�%IAL�"UTO�"NSWER�
��4TANDARD� 34���� *NTERFACE�
��1ROGRAMMABLE�NUMBER�STORAGE�
��'REE�$ORNS�SOFTWARE�
��4UPRA������ ^��
��4UPRA������� ^���
��4UPRA�'AX�1LUS�	�������#14
� ^����
i�4UPRA�V����� 	'AX�.ODEM
� ^����
��4UPRA�V���� #*4�	'AX�.ODEM
� ^���
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5HE�HISTORY�O F�COMPUTER�TO�COMPUTER�
COMMUNICATIONS� IS�COVERED� IN� SOME�
DEPTH� IN�$HAPTER�5WO�OF�THE�
HANDBOOK��"S�WELL� AS�BEING�A�
FASCINATING�READ
� TH IS�ALSO�
INTRODUCES�THE�BEGINNER�TO �THE�WHOLE�
SPECTRUM�O F�COMMS�TERMINOLOGY�IN�
AN�ACCESSIBLE�WAY�� 0THER�CHAPTERS�
COVER�THE�EQUIPMENT�YOU� NEED
�
NETWORKS
� AND�THE� LIKE�

5HE�CHAPTERS�THAT�ARE�AIMED�
SQUARELY�AT�THE� hHACKERi� HAVE�TITLES�
SUCH�AS� 5ARGETSi� AND� h*NTELLIGENCEi 
�
AND�ARE�ALSO�FULL� O F�LITTLE �GEMS�OF�
INFORMATION� FOR�THE�ENTHUSIAST�OR�
BEGINNER��5HEY�ARE�USEFUL� FOR�
KNOWING�WHAT�SORT�O F�INFORMATION� IS�
OUT�THERE
� WHERE� TO�FIND� IT
� HOW�TO�
NAVIGATE�AROUND�DIFFERENT�COMPUTER�
SYSTEMS
� AND�SO�ON�

5HERE�ARE�ALSO�SOME�FASCINATING�
ANECDOTES�AND� REPORTS�ON�THE�
HISTORY�OF�HACKING
� AND�WHILE� *�
CANNOT�CONDONE�SUCH� ILLEGAL

ACTIVITIES
� THEY�DO�MAKE� INCREDIBLY�
INTERESTING�READING�

)OWEVER
� THERE� IS�ONE�CRITICISM� *�
FEEL� *� SHOULD�MAKE�� *� FOUND� IT�A� LITTLE�
ANNOYING�THAT�MANY�OF�THE�EXAMPLES�
ARE� ILLUSTRATED�BY�SIMULATED�
SCREENSHOTS
� SO�THE�TEXT� LOOKS�THE�
SAME�AS� IT�WOULD�APPEAR�ON�A�CHEAP�
PRINTER�OR�TERMINAL� SCREEN��8HILE�THIS�
DOES
� *� ASSUME
� ATTEMPT�TO�MAKE�
THE� READER�FEEL�THA T�THEY�ARE�
PARTICIPATING� IN�THE�ON�LINE�
EXPERIENCE
� IT�ALSO�MAKES�THE�TEXT�
VERY�D IFFICULT�ON� THE�EYE�AND�
THEREFORE�DOES�NOT�AID�THE� READING�
PROCESS�AT�ALL�

4OME�OF�THE�BEST� PARTS�OF�THE�
/EW�)ACKER�S�)ANDBOOK
� HOWEVER
�
ARE�THE�APPENDICES�AT�THE�BACK��
5HESE�COVER�MODEM� PROBLEMS�
TROUBLE� SHOOTING
� A�COMMS�GLOSSARY
�
EXPLANATIONS�OF�THOSE�UBIQUITOUS� h7i�
NUMBERS
� AND�FILE�TRANSFER�PROTOCOLS
� �THERE�S�EVEN�A�SECTION�ON�VIRUSES�
*� USE�THE�GLOSSARY�MYSELF�QUITE

REGULARLY
� AS� IT�IS�AMAZING�HOW�OFTEN�
A�NEW�OR�UNFAMILIAR�TERM�CROPS�UP�
AND�YOU� REALISE�YOU�DONiT �KNOW�
EXACTLY�WHAT� IT�MEANS�

���������������
��
"LTHOUGH�THE� LAST� REPRINT�O F�TH IS� BOOK�
THAT� *� KNOW�O F�WAS� IN� ����
�DONiT � LET�
THAT�PUT�YOU�OFF�� &VEN� ALLOWING�FOR�
THE�FACT�THA T�THE�TECHNOLOGY�HAS�
ADVANCED�A� LONG�WAY� IN�THOSE�FEW�
YEARS
� TH IS� BOOK�STILL� COVERS�THE�
GROUNDWORK� IN� A�WAY�THAT�NO�OTHER�
CAN�MATCH�� *F�YOU�ARE�A�COMMS�
ENTHUSIAST
� THINKING�ABOUT�BECOMING�
ONE
� OR�EVEN�JUS T�FANCY�A�DARNED�
GOOD� READ
� *�WOULD� RECOMMEND�THIS�
BOOK�WITHOUT�HESITATION�

)OWEVER
� *� SHOULD� ALSO�GIVE�YOU�
A�BRIEF�WORD�OF�WARNING��5HE�/EW�
)ACKER�S�)ANDBOOK�ISNiT �AIMED�AT�
THE�COMPUTER�NOVICE�� �YOU�NEED�TO�
HAVE� A�BASIC� UNDERSTANDING�OF�
COMPUTERS�TO �MAKE�THE�BEST�SENSE�
O F�IT�ALL
� ALTHOUGH
� AS� *� HAVE�ALREADY

SAID
� THE�GLOSSARY� IS�VERY�GOOD�� *T�
MUST�ALSO�BE�POINTED�OUT�THAT�THE�
BOOK� IS�ALL� ABOUT�COMMS�AND� IS�NOT�
MACHINE�SPECIFIC
�WHICH�MEANS�THAT�
YOU�WILL� FIND� NOTHING�ABOUT�THE�"MIGA�
HERE�� )OWEVER
� THE�"MIGA� ISN iT � REALLY�
THE� IMPORTANT�PART�O F�YOUR�COMMS�
SYSTEM
� SO�DONiT �WORRY�TOO�MUCH�
ABOUT�THAT�� �MOST�OF�THE� INFORMATION�
CONTAINED� IN�TH IS �BOOK�WILL� BE�OF�AS�
MUCH� USE�TO�AN�"MIGA� USER�AS�TO�
ANYONE�ELSE�� 1ESTER�YOUR� LOCAL� LIBRARY�
TO �ORDER�IT�FOR�YOU
� OR�TRY�AROUND�
SPECIALIST�BOOKSHOPS�
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 )APPY�� %ENOTES ��L 4ERIOUSLY�MIFFED "NOTHER�STICKING

HUMOUROUS SMILEY� TONGUE�OUT
INTENT� �DH 4MILEY�WEARING SMILEY�

��	 6NHAPPY� GLASSES� :D' %ENOTES
%ENOTES ��



� "�VERY�HAPPY INDIFFERENCE�
DISPLEASURE� SMILEY� ��� %ENOTES�FOOT� IN

�o
 8INKING�SMILEY� ��[			� "�VERY�UNHAPPY MOUTH�
%ENOTES SMILEY� :D� -AUGHING�OUT
MESSAGE�NOT�TO "�CRYING�SMILEY� LOUD�SMILEY�
BE�TAKEN %ENOTES :D� .Y�LIPS�ARE
SERIOUSLY� EXTREME SEALED�SMILEY�

�"
 %ENOTES�NOSE SADNESS� [:DH 4AINT�4MILEY�
OUT�OF�JO IN T�	CAN 5ONGUE�TIED %ENOTES�TOTAL
BE�HAPPY�OR SMILEY�� %ENOTES INNOCENCE�
SAD
� j �� KNOW�WHAT�� ,EEPING�AN�EYE
,ISSING�SMILEY� MEANk � OUT�FOR

��
 %RUNKEN�SMILEY� cDH #OGGLE�EYED SOMETHING�
%ENOTES SMILEY�� %ENOTES �DH #ALD�SMILEY�
CONDITION�OF SHOCK� 	�� -EFT�HANDED
WRITER� :D� $IGARETTE� SMILEY�

:D� 5ONGUE�STICKING SMOKING�SMILEY� 4CEPTICAL
OUT� 	OR�TONGUE� IN (AGGED�SMILEY�� SMILEY�
CHEEK
� TRYING�NOT�TO �SAY *�
 7ERY�TIRED

:D[ 4HOCKED�SMILEY� SOMETHING� SMILEY�

3EGULAR�USE�OF�A�GOOD�ANTI�VIRUS�PROGRAM�WILL�KEEP�YOUR�FILES�INFECTION�FREE

BASED��5HIS� IS�WHERE�4HOW45%�
COMES� IN�� :OU�JU S T�TYPE� IN� THE�45%�
CODE�OF�THE�BULLETIN� BOARD
� AND�
4HOW45%�NOT�ONLY�TE LLS �YOU�THE�
CORRESPONDING�AREA�OF�THE�COUNTRY�BUT�
ALSO�SHOWS�YOU�WHERE� IT� IS�ON� A�
SMALL�MAP�OF�THE� 6,�

0,
� SO�THERE�ARE�OTHER�PROGRAMS�
THAT�GIVE�45%�CODE�AREAS
� BUT�THIS�
ONE� IS�SO� NICE�AND�TWEE�THAT� IS�HAS�
TO�BE� INCLUDED�HERE�� 4HOW45%�IS�
FREEWARE
� AND� HAS�A� #RITISH� AUTHOR
�
"NDREW�)ARRISON��"NDREW�WROTE�THE�
PROGRAM� BECAUSE
� AS�A� NEWCOMER�TO�
THE� COMMS�SCENE
� HE� FOUND�THE� LISTS�
O F�##4�NUMBERS�QUITE�DAUNTING�� �
ANOTHER�EXAMPLE�OF�HOW�THE�COMMS�
COMMUNITY�BENEFITS� FROM�THE�WORK�OF�
ITS�MEMBERS��8ELL� DONE�"NDREW�

�
�����	�����
'INALLY
� ALWAYS� REMEMBER�TO�HAVE�A�
VIRUS�CHECKER�ACTIVE��5HIS� IS�
ESPECIALLY�TRUE�WHEN�DOWNLOADING�
FILES�FROM� BULLETIN�BOARDS�� /OW
� THE

4YS0P�WILL� DO� HIS�OR�HER�BEST�TO�
ENSURE�THAT�ALL� FILES�ON�THE�#OARD� ARE�
FREE� FROM�VIRUSES�� �FOR�EXAMPLE
� *�
ALWAYS�DOWNLOAD� AND�CHECK�ALL� FILES�
BEFORE�MAKING�THEM� AVAILABLE� TO�
MEMBERS�OF�THE�"MIGA� CONFERENCE�ON�
$*9�� )OWEVER
� IT� IS� ALWAYS� POSSIBLE�
THAT�ONE�MAY�SLIP�THROUGH� AT�SOME�
TIME�� *NDEED
� IT� HAS�BEEN� KNOWN�FOR�A�
A�FAKE�VERSION�OF�A�VIRUS�CHECKER�TO�
BE�A�VIRUS�SPREADING�DEVICE� ITSELF
� SO�
ALWAYS� BE�ALERT�

5HE�BEST�OF�THE�CURRENT�VIRUS�
CHECKERS�WAS� INCLUDED�ON�THE�COVER�
DISK�OF�"MIGA�4HOPPER�*SSUE� ���
7IRUS�$HECKER�BY�+OHN�7ELDTHUIS� IS�
NOT�ONLY�COMPREHENSIVE�AND� SECURE
�
BUT� IS� UPDATED� VERY�OFTEN� AS�WELL��
*NDEED
� IN� THE�SHORT�SPACE�OF�TIME�
SINCE�WE� BROUGHT�YOU�THE� COVER�DISK�
IN� %ECEMBER
� 7IRUS�$HECKER�HAS�
BEEN� UPDATED�TO�VERSION� ������ 4O
�
WHERE�CAN�YOU�GET�HOLD�OF�THIS�VERY�
LATEST�VERSION �8HY
� ON� TH IS�MONTH�S�
COVER�DISK
�O F�COURSE�� $%

DISTANCE�CALLS� ARE�COSTING�YOU�
5HE�AUTHOR�OF�THE� PROGRAM
�

+AMES�.C$ARTHY
� IS� #RITISH� AND�
READILY�ADMITS� THAT�THIS� IS� HIS�
FIRS T�MACHINE�CODE� PROJECT��
#ILL$ALC�ISN iT �PERFECT
� BUT� IT� IS�
USEFUL� AND
� SINCE� IT� IS�FREEWARE
�
IT�WONiT �COST�YOU�A� PENNY�

�	�����
0UT�OF�ALL� THE� LITTLE�COMMS�
PROGRAMS
� THIS� IS�ONE�OF�MY� REAL�
FAVOURITES��2UITE�OFTEN�WHEN�YOU�
ARE�ON�LINE
� YOU�WILL� SEE�A�
REFERENCE�TO�AN� INTERESTING��
SOUNDING�BULLETIN� BOARD
�WITH� NO�
MENTION�OF�WHERE� IN�THE� 6,� IT� IS

5RACK�DOWN�THAT�ELUSIVE�##4
�WITH�
THE�HANDY�.?FN./��UTILITY
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CONSIDERS�A�DATABASE�APPLICATION� TO�
BE�A� hPROJECTi �� 5HAT� IS�TO �SAY
�WHERE�
4UPERBASE�CAN� ACT�UPON� ANY�ONE�OR�
MORE�DATABASE�FILES�AT�ANY�TIME
�
0RDER�GATHERS�ALL� THOSE�FILES� TOGETHER�
UNDER�ONE� hPROJECTi� BANNER��8HERE�
4UPERBASE�ALLOWS� UNLIMITED� ACCESS�
TO �MANY�DATABASES� AT�ONCE
�0RDER�
CONSIDERS�EACH� PROJECT�FILE� TO�BE�A�
RECEPTACLE� CONTAINING�ONE�OR�MORE�
DATABASE�FILES�

*N� THE� HIERARCHICAL� SCHEME�OF�
THINGS�TH IS� PLACES�0RDER�ONE� LEVEL�
HIGHER�THAN�4UPERBASE
� AND� SO�
MAKES� IT�EASIER�FOR�BEGINNERS�TO�
MANAGE��5HERE�ARE� PROS�AND�CONS�TO

EITHER�METHOD
� BUT�WHERE�EASE�OF�
USE� IS�MOST� IMPORTANT
�0RDER�DOES�
HAVE�THE�EDGE�

���
�� 
���
����
5HAT�SADLY
� IS�WHERE� THINGS�START�TO�
FALL� APART�A T�THE� SEAMS
� AND�0RDER�S�
INITIALLY�PROMISING�APPROACH�YET�
UNPROFESSIONAL� NATURE�SHOWS�
THROUGH�� 1ERHAPS�THE�MAJOR�FAILING�OF�
THE� FIRS T� RELEASE�� �AND� A�MAIN� REASON�
WHY�THE�EARLIER�VERSION�DID� NOT�GET�
FEATURED�� �WAS�THE�WAY�EVEN�TRIVIAL�
OPERATIONS� REQUIRED�DISK�ACCESS�
5HIS
� THANKFULLY
� HAS�BEEN�FIXED�� &VEN�
SO
�0RDER�IS� STILL� A� LITTLE� SLOW�ON�THE�
UPTAKE��5HIS�COULD� BE� BECAUSE� IT�HAS�
BEEN�WRITTEN� IN
� DARE� *� SAY� IT
� #"4*$�

5HERE�S� NOTHING�WRONG�WITH�
)I4OFT�#"4*$�� �AS�COMPILERS�GO� IT�S �
ONE�OF�THE� BETTER�ONES� AND� AT� LEAST� IT�
DOESNiT �FALL� APART�UNDER�8ORKBENCH�
��� #UT
� *�WONDER
� COULD� TH IS� BE�THE�
REASON�0RDER�DOESNiT � LIKE�TO �MULTIc
TASK �6NLIKE�ANY�WELL�BEHAVED�"MIGA�
APPLICATION
� 0RDER�GRABS�THE� SYSTEM�
FOR� ITSELF�AND�THE�CUSTOM� SCREEN� SITS�
THERE�STEADFASTLY�REFUSING�TO�BE�
EITHER�DEPTH�ARRANGED�OR�MOVED�

"�SIMPLE� KEYPRESS� IS� ALL�THA TiS�
REQUIRED�TO�GET�8ORKBENCH� BACK�
AGAIN
� BUT�EVEN�WHILE�0RDER�IS� IDLE
�
THINGS�SLOW�TO�A�CRAWL��5HIS�WOULD�
SUGGEST�THAT�0RDER�IS� RUNNING�A�
PROCESSOR�HUNGRY�MAIN� LOOP�WAITING�
FOR�SOMETHING�TO�HAPPEN�� �BUT
�
WHATEVER�THE� REASON� IS
� IT� IS�STILL� NOT�
GOOD�ENOUGH�� &VEN�MY�TRUSTY�
8ORKBENCH� �� SCREEN� BLANKER�COULDNiT �
GET�A� LOOK�IN� LONG�ENOUGH�TO�DISPLAY�
SOME� PRETTY�PATTERNS�

����
�����
"S� *� HAVE� ALREADY�OUTLINED
�0RDER�
CONSIDERS�A�DATABASE� PROJECT�TO� BE�
CONSTRUCTED�FROM�MANY�DATA� FILES��
0NCE�THE� PROJECT�HAS�BEEN�CREATED�
AND� NAMED
�EACH�DATABASE� HAS�TO�
BE�SIMILARLY�DEFINED��"SSUMING�THEY�
CAN� OVERCOME�THE�MANUAL�S�
SHORTCOMINGS
� BEGINNERS�WILL� LOVE�
TH IS��7ERY� LITTLE� HAS�BEEN�CATERED�FOR��
ONLY����FIELDS�AND�THREE�FIELD� TYPES�
ARE� POSSIBLE�� $HARACTER
� /UMERIC�AND�
%ATE��5HERE�ARE�NO�FACILITIES� FOR�CASE�
ALTERATION
� INPUT�VALIDATION
� EXTERNAL�
FILES
� CURRENCY
� TIME
� MATHEMATICAL�
FUNCTIONS�OR�ANYTHING� LIKE�THAT�� &VEN

THE� NUMERIC�FIELDS�ARE� RESTRICTED�TO�
SIGNED� INTEGERS�AND�DATES�TO�A�
SIMPLISTIC�%%�..�::�

"T�THIS� STAGE� *�WAS� LEFT�
WONDERING
�WHAT�CAN�0RDER�ACTUALLY�
DO�WITH� SUCH� A� LIMITED� CHOICE �7ERY�
BASIC�DATABASE�APPLICATIONS�CAN�GET�
AWAY�WITH� SUCH� A�MINIMAL� CHOICE�OF�
FIELD�TYPES�� �BUT�SURELY�THESE�COULD�
EASILY�BE� SATISFIED�WITH� A� hFLAT�FILE i�
SYSTEM �8ELL
� TH IS� ISNiT �ENTIRELY�TRUE
�
AS�4OUTH�)AMS� POINTS�OUT� IN� THE�
TUTORIAL�WHICH� CONTAINED� ONE�OF�THE�
FEW�APPLICATIONS�WHERE� RELATIONALITY�
COULD� BE�OF�USE�� A�VIDEO�DATABASE
� IN�
WHICH� RELATIONAL� LINKS�JOIN� COMMON�
DATA�� �CLASSIFICATION� AND� LEADING�
ROLES
� FOR� INSTANCE�

�	���������
���
��������������
4O�WHAT�ABOUT�THAT�MOST�ARDUOUS�OF�
TASKS�� �GETTING�THE�DATA� IN�� *�
ASSUMED�THAT�0RDER�WOULD� HAVE�AT�
LEAST�A�DEFAULT� INPUT�SCREEN��5HERE� IS�
NOTHING�OF�THE� SORT�� *F�YOU�WANT�TO� PUT�
SOMETHING� INTO�0RDER�YOU� HAVE�TO�
CREATE� A�DATA�ENTRY�SCREEN�FIRST�

5HEREiS�A�CHOICE�BETWEEN� 'IXED�
OR�4CROLL� FORMAT
� BUT�THE� h4CROLLi� 	ONE�
RECORD� TO �A� LINE
� OPTION� IS� LIMITED� TO�
���CHARACTERS�STRETCHED� ACROSS�THE�
PAGE��5HIS� IS�THEREFORE�UNSUITABLE�FOR�
MOST�APPLICATIONS
� SINCE�YOU� CANiT

ALTER�THE�DISPLAYED�FIELD�WIDTH� AND� IT�
DOESNiT �SCROLL� VERTICALLY�� h'IXEDi�
FORMAT�	ONE� RECORD� TO� A� PAGE
� IS�
BETTER�� �BUT�NOT�BY�MUCH�� *N� EITHER�
CASE
� IT� IS�QUITE� POSSIBLE� TO� PAINT�ONE�
FIELD�OVER�ANOTHER�WITHOUT�0RDER�
BATTING�A� COMPUTERISED�EYELID��
5HEREiS� SOMETHING�ELSE�WORTH�
MENTIONING�HERE�TOO�� ALTHOUGH� IT� IS�
POSSIBLE� TO�ALTER�THE�FIELD� NAMES
� IT�
IS� NOT�POSSIBLE�TO �ADD�TEXT�TO�THE�
FORM
� SAVE�A�SHORT�HEADER�

�
������
��
���
*F�THEREiS�ONE�THING�YOU� NEED� IN�
ANY�RELATIONAL

DATABASE� SYSTEM
� IT iS� INDEXES�� *T�
DOESNiT � REALLY�MATTER�FOR�MOST�JOBS�
WHETHER�THE� INDEXES�ARE� hUNIQUEi� OR�
hCOMMONi 
� BUT�THEY�ARE�ESSENTIAL� TO�
THE�WORKINGS�OF�THE� THING��0RDER�DOES�
NOT�PROVIDE�FACILITIES�TO �GENERATE�
INDEXES�� � INSTEAD� IT�DOES�THE�WORK�
INTERNALLY� 	OR�AT� LEAST� IT�APPEARS� TO
��
5HIS� IS� LIMITING
� AS� IT� REMOVES�THE�
OPTION�TO� PERFORM� A�KEY�SEARCH� ON� A�
FIELD�� SOMETHING� *� CONSIDER�ESSENTIAL�
IN� ANY�PROFESSIONAL� DATABASE�

4O�HOW�DOES�4OUTH� )AMS�GET�
AWAY�WITH� DESCRIBING�0RDER�AS�A�
RELATIONAL� DATABASE � *T�WORKS� LIKE�
THIS�� EVERY�FORM�YOU� CREATE�CAN� HAVE�
UP�TO�THREE� h LEVELS�
� ORGANISED� AS� A�
TOP�DOWN�TREE�� 3ECORDS� IN�THE�FORM�
ON�THE�SECOND� LEVEL� CAN� BE�
RELATIONALLY�LINKED� 	OR� h RELATEDi
�TO �THE�
RECORDS�ON�THE�FIRST�� RECORDS� IN�THE�
THIRD� LEVEL� CAN�BE� RELATED�TO� RECORDS�
IN� THE� SECOND��5HE�KEY�	OR� h LINKEDi
�
FIELD� IS�DETERMINED� IN� THE�FORM

DEFINITION� SO�THAT�REMAINS�CONSTANT�
AND� UNCHANGEABLE�

5O�MAKE�ALL� THIS� A� LITTLE�CLEARER
�
LE T�S� CONSIDER�THE�FOLLOWING�
	SOMEWHAT�CONTRIVED
�EXAMPLE�

5AKE�THREE�DATABASES�FOR�A�
PROJECT�ON� VIDEO��5HE�FIRS T�	PARENT
�
DATABASE�CONTAINS�THE�MAIN�VIDEO�
DATA�� TITLE 
� RUNNING�TIME
�
CLASSIFICATION�CATEGORIES
� AND� SO�ON��
5HE�SECOND�DATABASE�� � LEVEL� TWO�� �
CONTAINS�A�SHORT�EXPLANATION�
OF�THE

CLASSIFICATION� LETTERS� 	6�� 6NIVERSAL
�
AND�THE�THIRD�� � LEVEL� THREE�� �A�
LONGHAND�DESCRIPTION� 	6NIVERSAL��
4UITABLE� FOR�ALL
��"LL�THREE� LEVELS�ARE�
LINKED�BY�TH IS�COMMON� FIELD�� �A�FILM�
CLASSIFICATION� LETTER�

5HIS� IS� CALLED�A� h.ANY�TO�0NEi�
RELATIONSHIP
� IN�WHICH�MANY�RECORDS�
	FILMS
� IN� THIS� CASE
�ACCESS�ONE�
RECORD� IN�THE�DETAILED� DATABASE��
3EVERSING�TH IS�GIVES�YOU� A� h0NE�TO��
.ANYi� RELATIONSHIP�� #Y�ARRANGING�THE�
FORM�SO�THAT� LEVEL� ONE� IS� THE�FILM�
CLASSIFICATION
� LEVEL� TWO�COULD� LIS T�ALL�
THE� FILMS�WITH�THAT�CLASSIFICATION�� 4O
�
YOU�COULD� SELECT�ALL�THE�FILM S� IN� A�
COLLECTION� THAT�ARE� CERTIFIED� h1(i �� 	0F�
COURSE
� THESE�EXAMPLES�WOULD�WORK�
AS�WELL�WITH� TWO� LEVELS
� AS� THE�DATA�
IN� LEVELS�TWO�AND�THREE� IS�CONSTANT�


*N�THIS�AREA�0RDER�DOES�SCORE�A�
POINT�OVER�4UPERBASE�1ERSONAL
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3EPORTS�CAN�BREAK�A�DEFINED�NUMBER�OF�LINES�ACCORDING�TO�THE�SORT�KEY

3EQUESTERS�
HAVE�A�VERY� h1$�IIKEi� LOOK�

AND�FEEL�TO�THEM�� �BUT�CAN�YOU�SEE�THE�
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4TAR�-$���� 4UCCESSOR�TO�-$���
��FONTS
�������CPS����������������^�������
/&8��4TAR�-$����� &NTRY�LEVEL���1IN�$OLOUR
���FONTS����������������^�������
4TAR�-$����� ��1IN�$OLOUR
���FONTS
�������CPS�������������������������^�������
/&8��4TAR�-$�������� ���1IN
���FONTS
�������CPS�������������������^�������
4TAR�-$�������$� 4UPERB����1IN�$OLOUR
���FONTS
�������CPS�����̂ ��������
"UTOMATIC�4HEET�'EEDER�FOR�����-$�PRINTERS�	PLS�STATE�MODEL
��� �̂�����
4TAR�9#�������$0-063����PIN
����COL��POWER�PRINTER�������������^�������
4TAR�9#�����������COLUMN�VERSION�OF�9#���������������������������^�������

$ ITIZE N � ����$0-063 �P R IN TE R ������������������������������������������������������������^�������
) EW LE TT�1 A CKA RD � % ESK JE T�� �� �����������������������������������������������������������^�������
) EW LE TT�1 A CKA RD � % ESK JE T����$ �	$ O LO U R 
 �������������������������������������^�������
/&8 ��) EW LE TT�1 A CKA RD �% E SK JE T���� �$ O LO U R ����������������������������� ^�������
$ ANON �#+���&9 � *N K JE T�1 R IN TE R ��������������������������������������������������������� ^�������
/&8 ��$ ANON � # +�����*N K JE T�1 R IN TE R ����DPI
� UP TO ����CPS


��FONTS
� ���SHEET�FEEDER
� *#.� AND�&PSON�EM U LA TION ��������������^�������
& PSON �-9��� �BUDGET����� CARRIAGE ���P IN � ��� ���CPS �������������������^ ��� ���
& PSON �-2 ��� ����P IN � ������CPS
��K�BU FFE R������������������������������������^�������
1 ANA SO N IC � ,91���� I� UPRATED����P IN �M ODE L�������00CPS��������^�������
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"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�REALc
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�
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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�-�)/  �

(0-%&/�*."(&�015*$"-�.064&�"MIGA�45�COMPATIBLE���
EXCELLENT�TRAVEL�ACCURACY�ASSURED��/&8�-08�13*$&����^������
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�
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�W ILL�REQUIRE�CIRCUIT�MODIFICATION�
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:OUR�"MIGA� PRODUCES� FINE� QUALITY� HI�FI� STEREO� SOUND��
&NJOY�QUALITY�STEREO�SOUND�REPRODUCTION� TO�THE�FU LL�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%
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5HIS�MOUSE�SOLVES�ALL�
OF�THOSE�STICKING �
TRACKBALL�PROBLEMS�� �IT�
DOESNiT �HAVE�ONE�
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STATE�TECHNOLOGY�FOR�
TROUBLE�FREE�OPERATION�
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COMPRESSION
� IT�WILL� PROVIDE�DATA�
TRANSFER�SPEEDS�OF�UP�TO�� 
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5HIS�EXCELLENT�
EXPANSION�FOR�THE�
"����WILL�TAKE�YOUR�
COMPUTER�UP�TO �
�.B�� *T� HAS�A�
BATTERY�BACKED�UP�
CLOCK�AND�FOLLOWS�$OMMODOREiS�GUIDELINES�
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EXCELLENT� ITEM�FOR�THE�BEGINNER� IN�
COMMS�� *T�HAS�DATA� TRANSFER� RATES�
OF�UP�TO� � 
����BITS� PER�SECOND�
AND� SUPPORTS�THE�7��
�7��� AND�
7��BIS�PROTOCOLS��:OUi LL� ALSO� NEED� SERIAL� CABLE�
AND� COMMS�SOFTWARE�TO�GET�STARTED�
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,EEP�COMPLETE�TRACK�OF�YOUR�
ACCOUNTS�WITH�YOUR�"MIGA�
AND�)OME�"CCOUNTS����8ITH�
%IGITAiS� UNIQUE� )UMAN�
*NTERFACE�1ROTOCOL
� FINANCE�
CONTROL� COULDNiT �BE�EASIER�
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:O�� �SAMPLE�THE�ACTION�
5ECHNOSOUND�5URBO�PROVIDES�
EVERYTHING�YOU� NEED�TO� SAMPLE�
THE�DELIGHTS�OF�"MIGA�AUDIO�
1LUG� IT� INTO�YOUR�PRINTER�PORT
�
GRAB� SOUNDS
� EDIT�THEM�AND�
ADD� AMAZING�EFFECTS�
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$%�.*%*�FORMATS�

�� 0VER�����$%57�TITLES�AVAILABLE�
�� $OMPATIBLE�WITH����S�OF�"MIGA�
PROGRAMS
'RED�'ISH�$%1%�IS�A�hCOLLECTIONi�
OF�����DISKS�OF�PUBLIC�DOMAIN�
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"� COMPLETE� $%57� ENVIRONMENT�� 8ITH�
KEYBOARD� AND� DISK� DRIVE� IT� IS� FULLY� SOFTWARE�
COMPATIBLE�WITH� THE�"MIGA����
� AND� ABLE� TO�
RUN�ALL�"MIGA�GAMES�AND�APPLICATION�SOFTWARE��
^��� OF� $%57� SOFTWARE�VOUCHERS� 1-64� 4IM�
$ITY� 	WORTH� ^�����
� ARE� INCLUDED� '3&&�WITH�
EVERY�$%57�.ULTIMEDIA�4YSTEM�FROM�4ILICA�
$%57�1LAYER����������������������������� ^������
$%57�,EYBOARD������������������������� ^����
$%57�%ISK�%RIVE����������������������� ^�����
'RED�'ISH�$%1%����������������������� &�����
4IM�$ ITY ��������������������������������� � ^�����
4OFTWARE�7OUCHERS����������������� � ^�����
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l �&NABLES�YOUR�"MIGA�TO�RUN�$%57�SOFTWARE
l �1LAYS�NORMAL�AUDIO�$%�DISCS
l �4TORAGE�CAPACITY�EQUAL�TO�����FLOPPY�DISKS
l � *NTERNAL�3".�EXPANSION�OPTION� �"MKGLE�2MML	
l � *NTERNAL�HARD�DRIVE�OPTION� �"MKGLE�2MML	
l �$OMPATIBLE�WITH�$%���&�AND�$%���.*%*�
FORMATS

l �5RANSFER�TIME� ���,B�SECOND
l �$OMPATIBLE�WITH�$%�30.� INDUSTRY�
STANDARD� *4�����

l �$OMES�WITH�'RED�'ISH�$%1%�COLLECTION�
��4IM�$ITY�'3&&�FROM�4ILICA

/OTE���W��OF�$HIP�3".�'"5�"GNUS�IS�REQUIRED�FOR�FULL�COMPATIBILITY�WITH
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"����IS�AN�ESSENTIAL�ADD�ON�FOR�YOUR�"MIGA������$%��
NU.� IS� SET� TO� REPLACE� DISKS�AS� THE� STANDARD� FORMAT� FOR�
GAMES� AND� SERIOUS� TITLES� IN� THE� NOT� TOO� DISTANT� FUTURE��
.OST� SOFTWARE� COMPANIES� HAVE� ALREADY� ANNOUNCED�
PLANS�TO�RELEASE�$%�VERSIONS�OF�THEIR�SOFTWARE�
5HE�SHEER�STORAGE�SIZE�OF�A�$%�	����DISKS
�MEANS�THAT�
USING� $%�SOFTWARE� IS� FASTER
� GRAPHICS� ARE� ENHANCED�
AND� GAME� PLAY� IS� INCREASED�WITH� BIGGER� LEVELS
� MORE�
COMPLEX� PROBLEMS� TO� SOLVE� AND� LARGER� AREAS� TO�
EXPLORE�� "ND
� BEING� COMPATIBLE�WITH� AUDIO� $%S
� THE�
SOUND�QUALITY�FROM�$%�GAMES� IS� UNRIVALLED�� 4IM�$ITY�
FOR� INSTANCE� HAS� OVER� ��.B�OF�DATA� FOR� ITS� GRAPHICS�
ALONE� AND� HAS� MUSIC� RECORDED� IN� A� STUDIO�� 4ILICAiS�
SPECIAL� SALE� PRICE� OF� ^���� MEANS� THAT� THERE� IS� NO�
BETTER� TIME� TO� BUY� THE� "���� AND
� WITH� THE� AWARD�

WINNING� 4IM� $ITY� INCLUDED� '3&&�WITH� EVERY� "����
FROM�4ILICA�4YSTEMS
�THEREiS�NO�BETTER�PLACE�TO�BUY�IT�FROM�

�**�$%57�SOFTWARE��4ILICA�OFFER�AN�UPGRADE�SERVICE��1LEASE�CALL�
AND�QUOTE�3&"������
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l � '3&&� 07&3/*()5� %&-*7&3:� 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6 , �MAINLAND�
l � 5&$)/*$"-� 4611035� )&-1-*/&�� 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
l � 13*$&� ."5$)�� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� j4AME� PRODUCT� �� 4AME� PRICEk� BASIS�
l � &45"#-*4)&%� ��� :&"34�� 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
l � ^��� . *--*0/� 563/07&3� 	W ITH ����S TA FF
�� 4OLID
�RELIABLE�AND�PROFITABLE�
l � #64*/&44���&%6$"5*0/���(07&3/.&/5�� 7OLUME�DISCOUNTS�AVAILABLE��������������
l � 4)08300.4�� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�OUR�-ONDON���4IDCUP�BRANCHES�
l � 5)&� '6--� 450$,� 3"/(&�� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
l � '3&&� $"5"-0(6&4�� 8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS�
l � 1":.&/5�� .AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�
#EFORE�YOU�DECIDE�WHEN� TO�BUY�YOUR�NEW�"MIGA�COMPUTER
�WE�SUGGEST�YOU� THINK�VERY�CAREFULLY�ABOUT�
8)&3&�YOU�BUY�IT��$ONSIDER�WHAT�IT�WILL�BE�LIKE�A�FEW�MONTHS�AFTER�BUYING�YOUR�"MIGA
�WHEN�YOU�MAY�
REQUIRE� ADDITIONAL� PERIPHERALS� OR� SOFTWARE
� OR� HELP� AND� ADVICE� WITH� YOUR� NEW� PURCHASE�� "ND
� WILL� THE�
COMPANY�YOU�BUY�FROM�CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEMS
�WE�ENSURE�THAT�YOU�
WILL�HAVE�NOTHING�TO�WORRY�ABOUT��8E�HAVE�BEEN�ESTABLISHED�FOR�ALMOST����YEARS�AND
�WITH�OUR�UNRIVALLED�
EXPERIENCE�AND�EXPERTISE
�WE�CAN�NOW�CLAIM�TO�MEET�OUR�CUSTOMERSi�REQUIREMENTS�WITH�AN�UNDERSTANDING�
WHICH�IS�SECOND�TO�NONE��#UT�DONiT�JUST�TAKE�OUR�WORD�FOR�IT��$OMPLETE�AND�RETURN�THE�COUPON�NOW�FOR�OUR�
LATEST�'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�j4ILICA�4YSTEMS�4ERVICE��
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8HICH� COMPUTER	S

� IF� ANY
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&�0&���"DVERTISED�PRICES�AND�SPECIFICATIONS�MAY�CHANGE���1LEASE�RETURN�THE�COUPON�FOR�THE�LATEST�INFORMATION�
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l � ��.B� ".*("� ���� 1-64����� ^������
l �#6*-5�*/� ��.B� %3*7&������ � '3&&
l �"���� 57� .0%6-"503� '3&&
l �5)&� 4*.140/4������������ � ^�����
l �$"15"*/� 1-"/&5��

5)&� 1-"/&5&&34� ������ � ^�����
l �-&..*/(4��������������������� � ^�����
l � %&-69&� 1"*/5� LL� ���������� ^�����
,(1/%� ".!!� ".+)� /%(%���
l �;00-� 1"$,������������������ � ^������
l � 1)050/� 1"*/5� V������ � ^�����
l �('"� #"4*$� V�������������� � ^�����

1"$,� 7"-6&�� ^�������
1"$,� 4"7*/(�� ^�������
4*-*$"� 13*$&�� ^������

/ � ( ! �
8E� ARE� PLEASED� TO� OFFER� THE� ORIGINAL� �.B�
"MIGA� ���� 1LUS� 	,ICKSTART�8ORKBENCH�
V����

� INCLUDING�A�BUILT�IN� ���KEY� NUMERIC�
KEYPAD� AND� $ARTOON� $LASSICS� SOFTWARE� AT�
A� NEW� LOW� SALE� PRICE� OF� ONLY� ^����� 5HE�
"MIGA� ���� 1LUS� CAN� BE� UPGRADED
� USING�
ANY� OF� THE� HUNDREDS� OF� PERIPHERALS� THAT�
ARE� NOW� AVAILABLE
� WHICH� INCLUDE� THE�
AWARD� WINNING� (71� RANGE�� *N� ADDITION� TO�
THE� ��.B� VERSION� OF� THE� $ARTOON� $LASSICS�
PACK�AT�ONLY�^���
�WE�ARE�PLEASED�TO�OFFER�
A� SPECIALLY� UPGRADED� VERSION� WITH� �.B�
3".� FOR� ONLY� ^����� "ND
� WHEN� YOU� BUY�
AN� "MIGA� ���� $ARTOON� $LASSICS� 1ACK�
FROM� 4ILICA� 	�.%� OR� �.B� VERSION

� WE� WILL�
GIVE� YOU� A� ;00-�1"$,� PLUS� ('"� #"4*$�
AND� 1)050/�1"*/5�**� WORTH� OVER� ^���
�
ABSOLUTELY�'3&&�



Q R S N C L B M S Q �

"MKNJCRC�^���N?AI?EC

���^^ � #M�WMS�F95@=G9�>I GH�FMU� ��
�*�>;:�� SQCDSJ�?�B?R?@?QC�A?L�@C��(D�
l�	l�� LMR��WMS�QMML�UGJJ��UFCL�
\ � " � WMS�QR?PR�SQGLE�RFGQ� _�� ����

E � NMUCPDSJ�AMKNJCRGC�N?AI?EC

$EJ@� KQP� DKS� PDA��I EM=� NA= HHU �SKNGO �
=O�S A� >HKS � =L=NP� EPO� EJJANIKOP� OA?NAPO�

	�
����
 � 	�� ������ � � �����

SGGGGGPGG�5PDD�)/)

-JA�KB� PDAOA� C=IAO� EO�CNA=P���KJA�
EOJ�P
� $EJ@� KQP�SDE?D� EO�SDE?D� EJOE@A�

! J J �!K GE ? ��^ ��-@�2COS GPCB �^ �! J J �!K GE?�

!?PR�Q�@?AI�
 LB�RFGQ�RGKC�
FC�Q�F?TGLE�

KMPC�DSL�RF?L�
CTCP�GL�RFGQ�
?K?XGLE�

NJ?W?@JC�BCKM�
DPMK� AAMJ?BC�

$TCP�NMNSJ?P� ��
A?PRMML�QR?P� ��
GLRPMBSACQ�?�
EPC?R�U?W�RM�
JC?PL�GL�RFGQ� ��
CLAF?LRGLE� �̂
BCKM�DPMK�
)SKNGLE�!C?L

2&#��+'%��',�������0A=@�
KQN� =I=VEJC� LNA@E?PEKJO��
%�+#�%0#�21��*Q?=O�NPO��
H=PAOP�=J@�OLKNPEJC�CNA=PO� �� � �
� �� � ���
��



��	�
�)ELP�TO�LEARN�HOW�TO�PROGRAM�IN�
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�&DUCATION�PROGS�FOR�THE�UNDER���S�
I��*9��7����,*%4�1"*/5�"�PAINTING�

IP ROG RAM �DESIGNED�FOR�CHILDREN
�
ILNCLUDES�VARIOUS�COLOURS���SPEECH��
* J+ 9 �7����'"45'"$54
�&VERYTHING�YOU�
LEVE R�NEEDED�TO�KNOW�ABOUT�THE�SOLAR�
o�ISYSTEM��803-%."1�1RODUCES�DIFFENENT�
ISORTS�OF�.APS��1-"/&54�*NSTANT�LOCATIONS�
*G+9�7����&/(*/&4�"�SET�OF�"NIMATIONS�
+WHICH�GIVES�THE�BASIC�&NGINE�KNOWLEDGE�	�

* �+ 9 �7����".04�-&440/���5HE�BEST�
I"M OS �5UTORIAL�PROGRAM�� 	"1%���

* �+ 9 �7����,*%4�(".&4�*NCLUDES�
I(EOGRAPHY
�.ATH
�4ICENCE�AND�8ORD�
*(AMES��"LSO�CONTAINS�8HEEL�OF�FORTUNE�
\�+ 9 �7����".*("�#&(*//&3�:OU�ASK��

LE D �FOR�IT��"�TUTORIAL�FOR�THE�BEGINNER�ON�
	JUSING�YOUR�"MIGA��$OVERS�$-*���8#�
.9�7����&-&.&/5�V����/ICE�INTERACT��

IIVE �DISPLAY�OF�THE�1ERIODIC�5ABLE�OF�&LEMENTS�
* �+ 9 �7����803-%�%"5"�#"/,�V����
#USING�A�DATABASE�OF�COORDINATES�OF�THE�$*"�S�
L I T �PLOT�S�WORLD�MAP�S�IN�CYLINDRICAL�OR�SPHERICAL�
4PROJECTS
�VARIOUS�DEGREES�OF�MAGNIFICATION�
*�B X �7����%&4&35�4503.�:OU�CAN�
ISE LEC T�.AP�S
�AND�ALL�INFORMATION�
JFSURROUNDING�THE�%ESERT�4TORM�"TTACK��
* �+ 9 �7����-"/(6"(&�56503�VL�0�
	4PANISH
�'RENCH
�(ERMAN���*TALIAN�
* �+ 9 �7����4&$0/%�803-%�8"3�
L&XCELLENT�*NFORMATION�PRODUCTION�
� �+ 9 �7����%&-69&�1"*/5�56503�%O�
IY O U �HAD�%1AINT
�5HEN�LEARN�TO�USE�IT��
* �+ 9 �7����$-*�56503�)ELPFULL�PROGRAM�
* T O �UNDERSTAND�HOWTO�USE�$-*�4HELL�
+ 9 �7����(&4&�."5)4�.ATHS�PROG�

I T O �HELP�WITH�THE�(&4&�MATHS�COURSE�
* �+ 9 �-1��� 803%�'"$503:�A�PROGRAM�
	 TO �HELP�KIDS�LEARN�TO�SPELL��^�����
*� + 9 �-1��� #*(�501�'6/���PROGS�TO�HELP�
��CHILDREN�WITH�WORDS���PICTURES��^�����
\ � + 9 �-1���30$,&5�."5)4�5IMES�
&�5ABLES
�5AKEAWAY
�"DD�UP���%IVIDE��̂ �����
�� + 9 �-1��� .64*$�#09�&XCELLENT�TO�
IIN TRODUCE�MUSIC
�AGES����^�����
� �+ 9 �-1��� 13&)*4503*$�'6/�8HO�
ILIKES�%INOSAURS�FOUR�EXCELLENT�PARTS�̂ �����
*�+ 9 �-1����6/%&345"/%*/(�".04

7*%&0�130%6$5*0/
* �+ 9 �7���57���7*%&0�(3"1)*$4�	�
�$ON��
*TIANS�BACKGROUND�SCREENS�FOR�YOUR�VIDEO�PRO��
*DUDIONS
�.ANY�TYPES�OF�GRAPHIC�STYLES��1EEL
�
I5AKES�AN�*''�1IC���PEELS�IT�DOWN�THE�SCREEN�
��J�+ 9 �7���7*%&0�130%6$5*0/�����	�
�
\\1ACKED�WITH�VIDEO���(ENLOCK�UTILITIES�
* �+ 9 �7����7*%&0�4$3&&/4�����#ACK�
+GROUND�PICTURES�FOR�VIDEO�PRODUCTION�
* �+ 9 �7����7*%&0�%#�1ROGRAM�FOR�KEEP��
I IN G �TRACK�ON�YOUR�VIDEO�TAPE�COLLECTIONS�
��J�+ 9 �7����*."(&�-"#�5HIS�PROGRAM�IS�
JJLIKE �A�MINI�"RT�%&15��5OOLS�0N�5AP�
*% OES �FADES
�COLOURBARS���GRAY�BAR�
\�J�+ 9 �7����7*%&0��45*--4503&�6SED�
I T O �CREATE�OVER�THE�SHOULDER�GRAPHIC�
+INSERTS�LIKE�THE�����CLOCK�NEWS�
* �+ 9 � 7����4)"%&4�� �'"%&4�"/*.�
4'"%&3
�"�UTILITY�TO�FADE�SCREENS�IN���
IO U T��563#05*5-&
�$REATE�SUBTITLES�
\ �+ 9 �7����"/%30*%4�7*%&0�#"$,�
J(306/%4�4ELECTION�OF�#�(�1ICTURES��
* �+ 9 �7����7*%&0�8*1&4�"�COLLECTION�OF�
#*''�#RUSHS���BACKGROUND�GRAPHIC�EFFECTS��
\ �+ 9 �7����)"3-&26*/�7*%&0�"35��
* �'0/5�%*4,4�"�VIDEO�PRODUCTION�WITH�
?EXCELLENT�BACKGROUNDS�� �'ONTS�	�

*�J�+9 �7���� */4$3*15�V L� L�1RODUCE�VIDEO�
*TITLES�� 'EATURES�INCLUDE�FULLY�EDITABLE�TEXT�
GENTRY
�*''�1ICS�AS�BACK�GROUNDS
�6NLIMITED�
INUMBER�OF�FONTS�LOADED
�OUTLINE�SUPPORT�
I\8#����

�TEXT�STYLES���CYCLING
�ALL�RESOLUTIONS��
* �+ 9 �7����7*%&0�130%6$5*0/�����
*J5HIS�IS�THE�LATEST�COLLECTION�OF�THE�/EW�
*V ID EO �RELATED�UTILITIES��&XCELLENT�	�

\� +9 �7����7*%&0�130%6$5*0/�
*��'0/54�	�
�&XCENTLY�PRODUCED�VIDEO�FONTS�
+ FO R�USE�WITH�YOUR�OWN�PRODUCTIONS�
� �+ 9 �7����$0.165&3�(&/&5"5&%
��J"35�500-4�"N�EXCELLENT�COLLECTION�OF�
IBACK �GROUND�PICTURES�IN�*''�'ORMAT�
*�J�+ 9 �7����7*%&0�5*5-&3�130%6$5*0/�
LU TILITIE S �FOR�GENERATING�VIDEO�5ITLES�� �
+ 9 �-���7*%&0�5&9563&4�-IKE�#LACK�

	MARB LE
�#RICK8ORK
�3OUGHLCE
�.ARBLE
�
+5ILES
�8ATER�RIPPLES���8OOD��^�����
*� + 9 �-1���7*%&0�-"#�VL�0�4IMPLE�TO�
JU S E �VIDEO�TITLING�PACKAGE��(ENLOCK�IS�
*�>NOT�REQUIRED��3EQ�5WO�%RIVES�̂ �����
*� +9 �''1���'-&5$)&3�'0/54�"�THREE�
+DISK�PACK�OF���������POINT����COLOUR�
*7 IDEO �'ONTS��*NCLUDES�TEMPLATES�^���
�������8��***� *i L�L i )LHIL�*�g
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BRUSNES�OR�ICON�FILES�THAT�MATCH�THE�8#�
V������COLOURS��)ELP�AVAILABLE��"ND�.ORE�
+ 9 �7����####4�V����#AUD�#ANDIT�
BULLETIN�#OARD�4YSTEM�'TURES�INCLUDE�UP�TO�
���FILE�LIBRARIES
�INTERFACE�TO�EXTRA�DEVICES�
+ 9 �7����4/001%04�VL�� �.ONITORS�
"MIGA%OS�CALLS���ALLOWS�YOU�TO�SEE�WHAT�
LIBRARY
�DEVICES
�FONTS�ARE�REQUIRED�
+ a �7����"#"$,61�V�����"�HARD�
DRIVE�BACKUP�PROGRAM�THAT�FEATURES
�MULTIc
DRIVE�SUPPORT
�FULL�BACKUP
�COMPRESSION��
+ 9 �7����108&31-":&3�V����7ERY�POWERc
FUL
�USER�� �SYSTEM�FRIENDLY�MODULE�PLAYER��*T�CAN�
HANDLE�NEARLY�ALL�MODULE�FORMATS�CAN�READ�11�
MODULES���COMES�WITH�IT�S�OWN�CRUNCHER�
+ 9 �7����")%.�V����)ARD�%RIVE�
.ENU��8HEN�PLACED�IN�YOUR�STARTUP��
SEQUENCE
�OFFERS�A����PAGE�MENU
�EACH�
AGE�HAVING�UPTO����POSSIBLE�ACTIONS�
*9�7����3&1"*3�*5��/EW;AP�V���
�"�

MULTI�SECTOR�FILE�EDITING�SYSTEM��'*9%*4,�VL��
�
3ECOVER�S�AS�MUCH�AS�POSSIBLE�FROM�A�DEFE��
DIVE�DISK�%*4,4"-7&�VL���
�$REATES�A�NEW�FILE�
SYSTEM�STRUDURE�ON�ANOTHER�DEVICE
�WITH�AS�
MUCH�DATA�SALVAGED�FROM�THE�ORIGINAL�DEVICE��
+ 9 �7����45"3$"5�V����"N�EXCELLENT�
PROGRAM�TO�CREATE�LISTS�OF�YOUR�SOFTWARE��
+ 9 �7����.0%6-"���$ONTAINS�
MODULA���LANGUAGE�ON�THE�"MIGA��
+ 9 �7����4*%�V����'*-&�."/"(&3�
4ID�CAN�BE�USED�FOR�VARIOUS�OPERATIONS��
5HE�BEST�FILE�COPIER�ON�THE�"MIGA�
+ 9 �7����%&653"$,&3�VL���1OWERFUL�
��SYSTEM�FRIENDLY�MUSIC�PLAYER��8ILL�PLAY�
OVER����DIFFERENCE�TYPES�OF�MODULES�
+ 9 �7����2�.�+�7�����8ILL�GENERATE�
JULIA�SETS���COMPLEX�2UATERNION�+ULIA�
SLICES��%ISPLAYS�MANDELBROTS�
+ 9 �7����4$01*064�"""11&3�"N�
EXCELLENT�%UNGEON�MAPPING�PROGRAM�
+ 9 �7����.0/&:�."/"(&.&/5�
VL����5HE�HOME�ACCOUNT�PACKAGE�
WHICH�ALLOWS�YOU�TO�KEEP�TRACK�OF�
UPTO����ACCOUNTS�SIMULTANEOUSLY�
+ 9 �7����4-*%&4)08�(&/&3"503�
V����$REATES�SLIDESHOWS�OF�PICTURES�
IN�VARIOUS�FORMATS�FOR�THE�AMIGA�
+ 9 �7����'3"$�V L� L�IS�A�GRAPHICAL�
3OLE�PLAYING�GAME�CREATOR�
p9 �7����1*$563&�500-4�$ONVERTS�
1ICTURES�TO�OTHER�FORMATS�AND�STYLES��
+ 9 �7����10454$3*15&34�%OWN�
LOADS�1OSTSCRIPT�'ONTS�FOR�PRINTING�ON�
STANDARD�%OT�MATRIX�PRINTERS�
+ 9 �7����.64*$�.",&34�"�SELECTION�
OF�PROGRAMS�TO�PRODUCE�EXCELLENT�MUSIC�
PRODUCTIONS��.AKE�YOUR�OWN�MUSIC�
+ 9 �7����"6%*0�500-4�	�
�4OUND�
AND�"UDIO�PRODUCTION�UTILITIES�
+ 9 �7�����D�%&4*(/&3�7ARIOUS��D�
GRAPHIC�PRODUCTION�UTILITIES�INCLUDING�
$-IGHT
�%,#5RACE�AND�4URF�
+ 9 �7����"26"36*.�$OMPLETE�DESCRIPc
TION�OF�ALL�THE�'RED�'ISH�%ISKS�FROM���TO�����
+ 9 �7���� *."(&�130$&44034�
$ONTAINS�5OOLS�TO�PERFORM�A�WIDE�
VARIETY�OF�*MAGE�5ECHNIQUES�	*''

+ 9 �7����."/%&-�&91-03&3�	�

5HE�BEST�COLLECTION�OF�'RACTAL�
(ENERATING�SOFTWARE�ON�THE�"MIGA��
+ 9 �7����"/*."5*0/�"445�	�
�5HIS�DISK�
WILL�SOLVE�MANY�OF�YOUR�ANIMATION�PROBLEMS��
*NCLUDES�"#RIDGE
�1LAYERS
�%"���"NIM5OOLS��
+ 9 �7�����D�)&-1&3�"RE�STARTINGOUT�WITH�
�D�GRAPHICS�� 5HIS�DISK�IS�JUST�WHAT�YOU�NEED��
+ 9 �7����*$0/�500-�,*5�+UST�ABOUT�
EVERY�TOOL�YOU�COULD�POSSIBLY�IMAGINE�
+ 9 �7����6('$�V L� L�6TILITIES�THAT�WILL�
HELP�YOU�TRANSLATE�BETWEEN�"MIGA�
(RAPHICS�AND�OTHER�COMPUTERS�
+ 9 �7����41"$&�)ERE�ARE�UTILITIES�TO�HELP�
YOU�STUDY
�IDENTIFY�THE�4TARS���CELESTIAL�OBJEDS��
+ 9 �7����4:45&.�V����$HECKS
�TEST�
AND�REPORTS�ON�YOUR�COMPUTERS�.EMORY�
+ 9 �7����#&"5�%*4�.0%6-&4�'OR�
USE�WITH�0CTA.&%�INCLUDES�A�1LAYER�
+ 9 �7����."(/6.�VL�� �"NOTHER�
EXCELLENT�%ISK�.AGAZINE�$REATOR�
+ 9 �7����$(�'0/54�����5HE�NEXT�IN�
OUR�SERIES�OF�FONTS�FOR�USE�WITH�8ORKc
BENCH�7������OR�%51�1ACKAGES��	�
�
+ 9 �7����530/*�$"%�VL�0�5HE�BEST�
$AD�� �%RAWNING�PROGRAM�FOR�YOUR�
"MIGA�� 7ARIOUS�POWER�FUNCTIONS�
+9 �7����8*/%08�01&3"5&%�
."/6"-4�VL�0LD�"�SHORT�MANUAL�FOR�
SPECIFIED�COMMANDS�ON�THE�"MIGA��
+9 �7����1"(&453&".�'0/54���c
���"NOTHER�FIVE�NEW�DISKS�FULL�OF�FONTS��	�
�
+ a �7����500-."/"(&3�V����*NCLUDES�
THE�ABILITY�TO�ADD�MENU�ITEMS�TO�THE���X�5OOLS�
MENU
�ADD�8#�ICONS�OR�DOCK�8INDOWS�
+ 9 �7����0$5".&%�V����4AVE�
DISABLED�VERSION�OF�THE�FULL�FEATURED�
0CTA.&%�1RO�THE�COMMERCIAL�PRODUCT�� ��
+9 7 ��� �"#"$,61�V����"�1OWERFUL� \�
BACKUP�UTILITY�THAT�MAY�BE�USED�FOR�)ARD�
%RIVE�BACKUP���'ILE�"RCHIVING�
+a �7����#005+0#�VL�0�*NCLUDE�
FUNDIONS�TO�STORE
�INSTALL
�VIEW�OR�EXECUTE�ANY�
BOOTBLOCK��$AN�SAVE�##�AS�EXECUTABLE�FILES��
+a7����'*.�VL�0�*NTRO.AKERTO�CREATE�
YOU�OWN�*NTROS��'EATURES�*''�IMPORT�
+ a �7����+$(3"1)�V L� L�%EMO�VERSION�
OF�THE�SHAREWARE�TITLE��$AN�SHOW�DATA�AS�BAR
�
LINE
�PLANES
�STACK
�BLOCKS
��D�AND��D�ED��
0UTPUTS�IN�&14
��D�GEO
�"EGIS%RAW�AND�*''�
+ 9 �7����6&%*5�V����	�
�8ORD�
1ROCESSOR�WITH�LEARN�MODES
�0NLINE�
)ELP
�"�TEACH�.ODE
�COPY�� �PASTE��
5HIS�IS�/OW�THE�$OMPLETE�PROGRAM�
+ 9 �7����'-&5$)&3�'0/54�13&7�
$ONTAIN�THE�FULL�SELECTION�OF�'ONTS

1ACKS�FROM���TO����WITH�SAMPLES�OF�
EACH�7IDEO�PRODUCTION�5YPE�'ACE�
+ 9 �7����$0.16(3"1)*$�'0/54�
5HESE�S�FONTS�WILL�WORK�WITH�%1AINT�V���
�
1RO1AGE
�1AGESTREAM
�1AGESETTER�AND�
8ORKBENCH�7�������"BOUT����'ONTS�	�
�
+ 9 �7����1-05�."1�V�����"N�EXTRA�
FOR�USE�WITH�DRAW�MAP�V����OR�V����
+ 9 �7����4-"6()5&3�$)&"54�
"NOTHER�SELECTION�OF�)ACKS���$HEATS�
+ 9 �7����5)&�-*55-&�0''*$&�0NE�OF�
THE�BEST�DISKS�AT�THE�PRESENT�TIME�
+ 9 �7����-&55&34���#0*-&31-"5&�
.ORE�4TANDARD�LETTERS�FOR�YOU�TO�USE�
AS�YOUR�OWN�OR�CUT���PAUSE�
+ 9 �7����"/*.�1#�VL�� �8ILL�SHOW�
LONG�SEQUENCES�OF�ANIMATIONS�OR�
PICTURES�FROMN�MEMORY�OR�DISK�

+ 9 �5)&�$0.1-&5&�"���1"$,"(&
V����8ITH�INTERFACE���'ULL�$OMERICAL�
SOFTWARE�� 5RANSFERS�DISKS�FROM�YOUR�
ORIGINAL����DRIVE��5HIS�IS�A�'ULL�REGERST��
ED�VERSION�OF�THE�4OFTWARE�^�����

&3*$�4$)8"354
+9 ������"/5*��-&..*/4�	�
��.B�
+ 9 ������(6-'�8"3�$0/'6$5��.B�
+9 ������".:�"5�5)&�.07*&4�**�	�
�
+ 9 ������".:�VS�8"-,&3�**� 	�
��.B�
+9 ������".:�"5�5)&�#&"$)�	�
��.B�
+ 9 ������".:8"-,4�
+ 9 ������6/41035*/(��.B�
+9 ������5)&�4,:�%3*7&

+ � �����5&53*4�03*(*/"-5HIS�IS�THE
*CLOSEST�GAME�TO�THE�ORIGINAL�TETRIS�
+ 9 ������%53*4�*F�YOU�WANT�AL�OR���
PLAYER�5ETRIS�THIS�HAS�TO�BE���OF�THEM��
+ 9 �����53*58*4�$ONTAINS���PLAYER

��PLAYER�����1AYER�GAME�OPTIONS�
+ 9 ������"45&3*0%4�5)&�03*(*/"-��
"NOTHER�OLD�CLASSIC��0RIGINAL�CLASSIC�
+ � �����--"."530/�(".&������
#Y�+EFF�.INTER���AN�EXCELLENT�PRODUCTION��
+ 9 ������4$3".#-&�5HE�0RIGINAL��
3EMEMBER�THAT�OLD�CLASSIC�GAME�
+9 ������1"5*&/$&i4�1LAY�VS�THE�
COMPUTER�OR�ANOTHER�HUMAN�PLAYER��
+ 9 ������10.�10.�(6//&3�4HOOT�
DOWN�THE�INCOMING�WORLD�WOR�**�AIR�
PLANES�IN�THIS�0PERATION�8OLF�GAME�
+ � �����+&5."/�"NOTHER�4PECTRUM�
CLASSIC�CONVERTED�TO�THE�AMIGA��*T�S�
+ET1AK�WITH�ALL�THE�ORIGINAL�SOUNDS�
+ 9 ������4&"�-"/$&�5HE�FIRST�4ILENT�
4ERVICE�TYPE�SUB�WAR�GAME�ON�1%�
+ 9 ������"5*$�"5"$�"�RENDITION�OF�
THE�GAME�FROM�THE�ORIGINAL�4PECTRUM�
+9 ������#"55-&�0'�#3*5*"/�8"3�
(".&���4TRATEGY�WAR�GAMES�
+9 ������%6/(&0/�0/�/"%30+�
5HIS�IS�THE�BEST�%UNGEONS���%RAGONS�
1UBLIC�DOMAIN�TYPE�GAME��-OAD�8B�
+9 ������1"3"$)65&�+0645�:OU�ARE�
FALLING�DOWN�TO�EARTH����MUST�TAKE�THE�
1ARACHUTE�FROM�THE�OTHER�PLAYER�
+9 ������453"5&(*$�(".&4�&TERNAL�
3OME
�-ORDS�OF�)OSTS
�*N�.OONSHINE��"N�
&XCELLENT�COLLECTION�OF�GAMES�
+ 9 ������.*/%�(".&4����OF�THE�
BEST�.IND�GAMES�TO�CHALLENGE�YOUR�
MIND�NOT�YOUR�SHOOTING�SKILLS�
+ � �����4803%�0'�5)&�8"3-0$,�"�
#ARDS� TALES�� �&YE�OF�THE�#EHOLDER�ADVENc
TURE�GAME�PACKED�ON�THREE�DISKS��5HIS�IS�
4HAREWARE�	�
��.B�	��%RIVES

+9 ������#-"$,�+"$,�-"#�1LAY�ALL�
THE�POPULAR�VERSIONS�OF�1ONTOON�
+9 ������$"3%�4)"31�"�VERY�
PROFESSIONALLY�PRESENTED�SELECTION�OF�
SOLITAIRE�TYPE�CARD�GAMES��&XCELLENT��
+ 9 ������46#�"55"$,�VL�0�$ONTROL�
THE�TORPEDOES���SINK�THE�ENEMY�SHIPS�
]S�THEY�SAIL�PAST��-"/%.*/&�
*9������%*1-0."$:�$LASSIC�

STRATEGY�GAME�LOOSELY�BASED�ON�
8ORLD�8AR�����.B�FOR�COMPUTER�PLAYER�
+ 9 ������3&7&/(&�0'�5)&�.65"/5�
$".&-4�#Y�+EFF�.INTER�5HE�RIDE�OF�A�
LIFE�TIME�WITH�MUTANT�CAMELS�
+ 9 ������1&5&34�26&45�5HIS�IS�TRULY�
AN�EXCELLENT�PLATFORM�GAME�
+ 9 ������505"-�8"3�5HE�BOARD�
GAME�3*4,�AS�REVIEWED�IN�"'�
+ 9 ������(0-%&/�0-%*&4�(ALAGA
�
(ALAXIANS
�4PACE�INVADERS
�"STER��
IODS
�#ATTY���.ISSLE�$OMMAND�
+9 ������%3"(0/�5*-&4�V����
.AHJONG�IS�A�ANCIENT�CHESE�GAME�WHERE�
YOU�MUST�REMOVE�COLOURED�TILES�
+9 ������$0*/%301�"�'RUIT�.ACINE�
SIMULATOR�WITH�VARIOUS�GAMBLE�MODES�
+ � �����$3";:�46&�"NOTHER�FIRST�
RATE�CUTE�SCHOOL�GIRL�PLATFORM�GAME�

+ � �����4."4)�57���5)&�3*1�0''
4IMULAR�TO�THE�ORIGINAL�ARCADE�MACHINE��
8ITH�NEAT�GRAPGICS���SOUND�
+9 ������".04�'36*5�."$)*/&�**�
"S�NEAR�AS�POSSIBLE�TO�THE�FRUIT�
MACHINE�FOUND�IN�1UBS���"RCADES��
+9 ������%&4$&/%&3�*S�A�DONE�OF�
THE�CLASSIC�ARCADE�GAME�5EMPEST�
COMPLETE�WITH�VEDORIZED�GRAPHICS��
+9 ������*/536%&3�IS�A�.ULTI�LEVEL�
#ERSERK�CLONE�WITH�SMOOTH�GRAPHICS��
+ 9 ������$"5"$0.#�VL���"�GRAPHICAL�
ADVENTURE�GAME�SET�ON�A�SMALL�ISLAND�IN�
THE�MIDDLE�OF�THE�LAND�OF�&9064*"��/&8�
+ 9 ������*30/�$-"%4�	�.B
�6PDATE�TO�
THE�EXCELLENT�4TRATEGIC�8AR�(AME�	�
�
+9 ������-&(&/%�0'� -05)*"/�
VL����IS�AN�ADVENTURE�GAME�IN�THE�
VEIN�OF�THE�6LTIMA�GAME�SERIES�
+ 9 ������)6/$)#"$,�5HIS�IS�A�
CONVERSION�OF�THE�OLD�CLASSIC�GAME��
+ 9 ������".04�$3*$,&5�&XCELLENT�
ARCADE�CRICKET�SIMULATOR�WITH�GRAPHICS��
+ 9 �����%00%:�"�CROSS�BETWEEN�
#OUBLE�#OBBLE���.ANIC�MINOR�
+ 9 ������#"55-&�$"34�**�(ET�BEHIND�
THE�WHEEL�OF�A�HEAVILY�ARMED�CAR�AS�YOU�RACE�
ROUND�COURSES���PLAYERS�WITH�THE�COMPUTER�LINK�
+ 9 ������461&3�1"$,�."/����5HIS�IS�
THE�BEST�1ACK�MAN�TO�DATE�WITH�SUPER�
SMOOTH�SCROLLING���EXCELLENT�GRAPHICS�

�����%6"-�"���PLAYER�GAME�WHERE�
YOU�CONTROL�ARMOURED�TANKS���ROCKETS��
+ 9 ������5&53&/�IS�A���OR���PLAYER�
TRIS�GAME����PLAYER�IS�)EAD���)EAD�
�������8"3�4TRATEGY�WAR�GAME�IN�

WHICH�YOU�CONTROL�A�FLEET�OF�SPACE�CRAFT
�
+ 9 ������(0-%&/�0-%*&4�����$ROAK
�
&XCELLENT���OR���PLAYER�VERSION�OF�'ROGGER��
.OUTH.AN
�VERSION�OF�PACK.AN��#Ic
1LANES
�5HIS�IS�THE�MOST�ADDITIVE�GAMES�
WE�HAVE�PLAYED�HERE���PLAYER�ONLY��5RAIL��
#LAZER
�$.#����$LASSIC��4CAMBLE�
+ 9 ������%3�."3*0�"�4TRANGE�5ETRIS�
LIKE�GAME�WHERE�YOU�MOVE�COLOURED�
PILLS�DOWN�THE�SCREEN����IN�A�ROW�GO�S�
+ 9 ������&5&3/"-�30.&�4TART�THE�
ROMAN�&MPIRE�FROM���#$��#UILD�FLEETS
�
ARMIES���SEND�THEM�INTO�BATTLE�
+ 9 ������$-"44*$�(".&4����
%ONKEY�,ONG�"N�EXCELLENT�PLATFORM�

h� WHICH����������������������j l�oGAME H�YOU�MUST�RESCUE�THE
GIRL��'RANTIC�'REDDIE���.AD�#OMBER�
+ 9 ������*/5&31*%�*N�THE�"RTIE�ICE�YOU�
CONTROL�A�TANK�ON�A�MISSION�TO�RESCUE�
HOSTAGES�IN�THIS�SUPERB�"MIGA�ORIGIONAL�
+ 9 ������".*�.03*"�7����-OADS�OF�
NEW�FEATURES�LIKE�BETTER�GRAPHICS
�LARGER�
DUN�GONS
�0N�SCREEN�UPDATES
�OVERVIEW�
OF�THE�DUNGON�S�MAP���-OADS�MORE�
+ 9 ������$-"4)�0'�5)&�&.1*3&4�V����
4TRATEGICAL�8AR�(AME�#Y�5�"�4EAR�
FROM�4HOEBURY�S�WAR�(AMING�$LUB��
5HIS�IS�THE�SECOND���FINAL�VERSION� 	�
�
+ 9 ������"$5�0'�8"3�4IMULAR�IN�
STYLE�TO�THE�CLASSIC�GAME�-ASER�4QUAD��
:OU�CONTROL�A�TEAM�OR�SPECIAL�TROOPS�
+ 9 ������5"/,�"55"$,�5HIS�IS�A�����
PLAYER�VERSION�OF�THE�$LASSIC�$ARTRIDGE�GAME�
$OMBAT����+OYSTICKS�CAN�BE�USED�
+ 9 ������3&4$6&�4PACE�SHIP�GAME�
SIMULAR�TO�4CRAMPIE��&XCELLENT�GRAPHICS�
+ � �����&�5:1&�**�"STERIODS�ADVENTURE�
WHERE�YOU�JET�AROUND�COLLECTING�WEAPONS�
+ 9 ������4065"*3&�1OPULAR�CARD�
IME�ON�THE�AMIGA��&XCELLENT�VERSION��
�������/&*()#0634�5HIS�IS�THE�

BEST�GRAPHICAL�ADVENTURE�GAME�	�
�
+ 9 ������$:#&3/&5*9�%EFENDER�� �4TAR�
(ATE�STYLE�GAME�WITH�SUPER�FAST�SCROLLING��
+ 9 ������"*3�53"''*$�$0/530-�
:OU�HAVE�TO�TRY���GUIDE�UPTO�����
PLANES�IN�THIS�"IR1ORT�4IMULATOR�
+ 9 ������306-&5&�30:"-�(AMLE�AT�
THE�CASIO�WITH�THIS�EXCELLENT�GAME�
+9 ������40$$&3�$"3%�7ERY�SIMPLE�
'OOTBALL�.ANAGEMENT�GAME�
+9 ������$"3%�0�3"."�$ONATINS�
4EA�HEVEN��$RIB�.ASTER
�,LONDIKE
�#LACKc
JACK
�4PADES
�4TREET���"LLEYS���1OKER�
+ 9 ������16;;-&�0�3"."�$ONTAINS�
(OLD
�%UMBBELL
�'LYING
�$OBRA
�#UNNY

(ET�.Y�(OAT
�8ORAHAI
�3MYCA���3ABBIT��
+ 9 ������-"%:�#6(�"NOTHER�OF�THE�
OLD�CLASSIC�GAMES�CONVERTED�FOR�THE�
AMIGA�COMPUTER��&XCELLENT�FUN�FOR�ALL�
+ 9 ������2�#&35�*T�S�THE�"TARI�CLASSIC�
WITH�ALL�THE�CHARACTERS�FROM�THE�ORIGINAL�
+ 9 ������8*;;�8"3�5HE�SHOOT�EM�UP�
WITH�FIREBALLS�NOT�FIRE�POWER��5AKE�THE�
WIZARD�THROUGH�VARIOUS�6NKNOWN�-ANDS�
+9 ������#6--�36/�VL�� �5HIS�IS�ONE�OF�
THE�CLASSIC�STRATERGY�GAMES��7ERY�POPULAR�
+ 9 ������()045�*S�A��D�GRAPHICAL�
ADVENTURE�SIMULAR�TO�SOME�OF�IT�S�
COMERICAL�BROTHERS��&XCELLENT�	�

+ 9 ������(3"/%�13*9�."/"(&3�
*T�S�THE�FIRST�TYPE�OF�(RAND�1RIX�.ANAGEMc
ENT�ON�"MIGA�1%��(REAT�OR�8HAT��
p9 ������"--�306/%&3�$RICKET�
GAME�SIMULATION�WITH�GRAPHICS�
+ 9 ������5"64."/�$ITADEL�
.INIATURES�DWARFS�IN�A�SHOCK�HORROR�
GAME�DONE�IN�THE�BEST�POSSIBLE�TASTE��	�
�
+ 9 ������$3";:�46&�**�4EQUAL�TO�
THE�ALL�TIME�BEST�SELLING�1%�(AME�

+ 9 ������3050/�5HIS�REQUIES���PLAYERS�BUT�IS�
VERY�ADITIVE�FOR�PEOPLE�YOU�LIKED�THIS�A�THRUST�
+ 9 ������".&3*$"/�'005#"--�$0"$)�"�
.ANAGEMENT�GAME�FOR�"MERICAN�'OOTBALL�'ANS�
+9 ������41"$&�*/7"*%&34�**�"�COMPLTLY�REVISc
ED�VERSION�OF�THAT�OLD�CLASSIC�4PACE�*NVAIDERS�
+ 9 ������%&-69&�1"$,."/�"�CONVERSION�� �
REVISION�OF�1ACK.AN��'EATURES�SOME�NEW�ADDITIONS�

"LL�5HE�$LIP�"RT�PACKS�ARE���������'ULL���NOW�
FEATURE�A�SLIDESHOW�OPTION���8ORKBENCH�FRIENDLY�* �
+9 �$"��	�
�4PORTS
�'LAGS
�"NIMALS
�CARTOONS
�
)UMOROUS
�9MAS
�+EWISH
�BORDERS
�)ALLOWEEN
�
VALENTINES
�EYES
�ALPHABETS
�HANDS
ZODIAC
CARS�
+9 �$"��	�
�.EN
�WOMAN
ILLUMINATED�"�TO�;
�ARROWS
� *�
STARS�EXPLOSIONS
�HUMOROUS
�CARTOONS
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8E�VE�COVERED�A�SUBSTANTIAL�AMOUNT�OF�GROUND�OVER�THE� LAST�FEW�MONTHS�OF�
�-<OO�!FI��CC
� /EXT�MONTH�WEiLL� BE�DIVING�HEAD�FIRST�INTO�THE�SUBJECT�OF�
STRING�MANIPULATION�WITHIN�"3EXX��8ITH� THESE�FUNCTIONS�UNDER�OUR�BELTS
�
WEiLL� BE� READY�TO�START�PLAYING�AROUND�WITH�DISK�BASED�FILES��4EE�YOU�THEN�

T?PJ��� � KGE?�2FMNNCP��
T?P�� �� � 1CVV�%MP� JJ�

A?JJ�KWNPMA�	

Q?W��5 1����T?PJ� �5 1������T?P��

CVGR

KWNPMA�� NPMACBSPC

W ITHOU T� /OT�ONLY�DOES� IT�COVER�THE�
"3EXX�COMMAND�SET
� BUT� IT�ALSO�
PROVIDES�VERY�GOOD�COVERAGE�OF�SOME�
OF�THE�MORE�MAJOR�APPLICATIONS� THAT�
SUPPORT�"3EXX�� *TiS� AVAILABLE�FROM�
MOST�GOOD� BOOKSTORES�

4TILL� IN� THE� PIPELINE� IS�"MIGA�
4HOPPER�CONTRIBUTOR�1AUL�0VERAAiS�
NEW�"3EXX�TOME
�WHICH� IS�TO �BE�
PUBLISHED� BY�#RUCE�4MITH� #OOKS��
&NTITLED�.ASTERING�"MIGA�"3EXX
� THE�
BOOK�CLAIMS�TO�OFFER�PRETTY�MUCH�THE�
SAME�SORT�O F�COVERAGE�AS� THE�"BACUS�
BOOK
� BUT�WITH�MORE� UP�TO�DATE�
INFORMATION� ON�"3EXX�COMPATIBLE�
APPLICATIONS�� 3EST�ASSURED�THAT�AS�
SOON�AS� IT� IS� RELEASED
� *i LL� BE�BRINGING�
YOU� A�FULL� REVIEW�WITHIN�THESE� PAGES�

T?PJ��� �$TCPW�KMLRF��
T?P���� � ,.2� ARGML�

Q?W��5 1����T?PJ� �5 1���� )�
T?P�

PCRSPL

	%ONiT �TYPE�THE� h+ i� SYMBOL� � � IT�S �
JU S T�THERE�TO� SHOW�WHERE� THE�
COMMAND�GOES�ONTO� THE�NEXT� LINE
�
"S�YOU� CAN� SEE�FROM�THE�CODE� ABOVE
�
THE�SCRIPT�STARTS� BY�DEFINING�TWO�
"3EXX�VARIABLES�� � iV A R L i� AND� hVAR�i� � �
AND�THE�STRINGS� h"MIGA� 4HOPPERi� AND�
h"3EXX�'OR�"LLi� ARE�WRITTEN� INTO� THEM��
5HE�SCRIPT�THEN�TRANSFERS� CONTROL� TO�
OUR�PROCEDURE� hMYFUNCTIONi� WHICH�
THEN� CREATES� ITS� OWN�VARIABLES�USING�
EXACTLY�THE�SAME� NAMES��5HESE�ARE�
THEN�DISPLAYED� AND�THE� PROCEDURE�
PASSES�CONTROL� BACK�TO� THE�MAIN�
PROGRAM��5HEN
�JU S T�TO� PROVE�THAT�THE�
ORIGINAL� V A R L� AND�VAR�� HAVENiT �BEEN�
AFFECTED� BY�THE� PROCEDURE�DEFINING� ITS

OWN�VERSIONS�OF�THESE�TWO�VARIABLES
�
THEIR�CONTENTS� ARE� THEN� DISPLAYED�ON�
SCREEN�� *F�ALL�WENT�WELL
� YOU� SHOULD�
SEE�SOMETHING� LIKE�TH IS� APPEAR�

2�. �� � !P?LS�G IHNB �2�. �� ��)+/ ��=NCIH �

2�.�� � �G CA;�/BIJJ?L�2�.�� �� . ?RR �"IL��FF

)OWEVER
� THERE� IS�A�CATCH�� �
PROCEDURES�DO� CREATE�ANOTHER�
PROBLEM�� 4AY
� FOR�EXAMPLE
� THAT�YOU�
DID�WANT� A�VARIABLE�TO�BE� SHARED�
BETWEEN� A� PROCEDURE�AND�THE� SECTION�
OF�CODE�THAT�CALLED� IT��"T�THE�MOMENT
�
THE�ONLY�WAY�TO �DO�TH IS�WOULD�BE�TO�
PASS�THE�VARIABLE� TO� THE� PROCEDURE�
USING� hARG0i 
� AND�THEN� PASS� IT�BACK�
USING�THE� hRETURNi� INSTRUCTION��
"LTHOUGH� THIS�WOULD�DO�THE�JOB
� IT iS� A�
LOT�O F�HASSLE�� #UT�THE�GOOD� NEWS� IS�
THA T�THERE� IS�A�WAY�OF�GETTING�AROUND�
TH IS� LIM ITATION�� �BY�MEANS�OF�"3EXX�S�
hEXPOSEi� INSTRUCTION�

�	������������������
h&XPOSEi� IS� BASICALLY�THE�"3EXX�
EQUIVALENT�OF�"MIGA#"4*$�S�
h4)"3&%i� INSTRUCTION�AND�".04i�
h(-0#"-i� INSTRUCTION��8HAT� IT�DOES� IS�
TELL�"3EXXTHAT�CERTAIN�VARIABLES�ARE�
TO� BE�TREATED� AS� hG LOBALi� VARIABLES��
5HAT� IS
� THEY�CAN� BE� ADDRESSED� BY�
BOTH� THE�MAIN� PROGRAM� AND�THE�
PROCEDURE�THAT�YOUiRE� INTERESTED� IN�
*N�TIME�HONOURED�TRADITION
� LE TiS� TAKE�
A� LOOK�AT�ANOTHER�EXAMPLE� SCRIPT�THAT�
MAKES� USE�OF�TH IS�FEATURE�

�
�$VNMQC�BCKM�
�

T?PJ��� � KGE?�2FMNNCP�

A?JJ�KWNPMA�	

Q?W��5 1����T?PJ�
CVGR

KWNPMA�� NPMACBSPC�CVNMQC�T?PJ�
T?PJ��� �$TCPW�KMLRF��
PCRSPL

"S�YOU�CAN� SEE�FROM� THIS� SCRIPT
�
THE� hEXPOSEi� INSTRUCTION� IS� PLACED�
AFTER�THE� hPROCEDUREi� DEFINITION
�
FOLLOWED� BY�THE� NAME�OF�THE�VARIABLE

THA T�WE�WISH�TO�GET�AT�� "LTHOUGH�
WE�RE�ONLY�EXPOSING�A�SINGLE�VARIABLE�
IN� THIS� PARTICULAR�EXAMPLE
� THERE iS� NO�
REASON�WHY�YOU�COULDNiT �EXPOSE� A�
WHOLE� LIS T�O F�DIFFERENT�ONES�� 5O�
DEMONSTRATE�THAT�THE�VARIABLE� HAS�
INDEED� BEEN�EXPOSED
� THE�SCRIPT�
STARTS� BY�STORING� h"MIGA�4HOPPERi�
INTO�THE�VARIABLE� hV A R L i �� 5HE�
PROCEDURE� hMYPROC	
�� IS� THEN�CALLED��
"LL� THIS�DOES� IS� CHANGE�THE�VALUE�
STORED�TO� h&VERY�MONTHi�� 5HE�
PROCEDURE� THEN� PASSES� CONTROL� BACK�
TO�THE�MAIN� PROGRAM� AND�THE�VALUE�OF�
V A R L� IS�DISPLAYED�� *F�WE� HADNiT �
DEFINED� V A R L� AS�A�GLOBAL� VARIABLE
�
THEN� IT�WOULD� STILL� CONTAIN� �"MIGA

4HOPPER�� BUT
� BECAUSE� IT� IS� NOW�
GLOBAL
� CHANGING� ITS�VALUE�WITHIN� THE�
PROCEDURE� RESULTS� IN� h&VERY�MONTHi�
BEING�DISPLAYED�

8ELL
� THA T�S � ABOUT� IT�FOR�
PROCEDURES� AND�FUNCTIONS�� "S�YOU�
CAN� SEE
� THEYiRE�ACTUALLY�VERY�SIMPLE�
TO� USE�� %ESPITE� THIS� SIMPLICITY
�
THEY�RE�ONE�OF�THE�MOST�POWERFUL�
ASPECTS�OF�THE�"3EXX�COMMAND�SET��
*F�YOU�WANT�TO�MAKE�YOUR�"3EXX�CODE�
AS� READABLE�AS�YOU� CAN
� THEN� TRY�TO�
USE�THEM� AS�MUCH� AS� POSSIBLE�� *F�
YOU�DO
�YOU�LL� KNOW�THAT�YOUR�"3EXX�
SCRIPTS�WILL� BE�CONSIDERABLY�EASIER�TO�
AMEND�AT�A� LATER�DATE
� SHOULD� THE�
NEED� ARISE�� $%

" 3 & 9 9
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� HOW�DOES�ALL� THIS�WORK � 'IRST
�
WE� HAVE�OUR�MAIN� PROGRAM�WHICH�
SIMPLY�CREATES� A�STRING�CALLED� TEST��
5HIS�CONTAINS�THAT�WORLD�FAMOUS� PAIR�
OF�WORDS�� j )ELLO�WORLDk ��8E�THEN�CALL�
OURSTRLEN�FUNCTION�WITH� jTHE�ADDRESS�
OF�THE�SECOND�CHARACTER� IN� THE�STRING�
TE S Tk ��5HIS� IS�OBTAINED� USING�
� TE S T<L> �� � REMEMBER�THAT�ARRAYS�ARE

ALWAYS�NUMBERED�FROM�ZERO�� 4O
� THIS�
WILL� BE�A� POINTER�TO�THE� hE i� O F� j)ELLO�
WORLDk� RATHER�THAN�THE� h)i �

0UR�FUNCTION�STRLEN�TAKES�ONE������
PARAMETER
� AND�THAT� IS�A� POINTER�TO�
CHARACTERS�� *N�THIS� ROUTINE
�WE�CLEAR�A�
COUNTER�	LENGTH

�AND�WHILE� �THE�
CHARACTER�HELD� IN� THE� POINTER�CALLED�
STRING� IS� NOT�ZERO
� ADD�ONE�TO� LENGTH��
"T�THE�SAME�TIME
� ALSO� INCREMENT�THE�
POINTER�EACH�TIME�TO� POINT�TO �THE�NEXT�
CHARACTER��� 1UT� LIKE�TH IS� I T iS� NOT�SO�
HARD�AFTER�ALL�� 'INALLY
�WE� RETURN� THE�
CONTENTS�OF�THE� LENGTH�VARIABLE�

:OU�MAY�BE�WONDERING�WHAT�THE�
INSTRUCTION�JU S T�BEFORE� THE�VOID�
MAIN	VOID
� LINE� IS��8ELL
� TH IS� IS� A�
hFUNCTION� PROTOTYPEi �� *T�TE LLS�THE�
COMPILER�WHAT�PARAMETERS�OUR�
FUNCTION� TAKES
� AND�THUS�ALLOWS� IT�TO�
CHECK�TO�SEE� IF�WEiRE�CALLING� IT�
PROPERLY�� *F�WE� PASS� IT�THE�WRONG�SORT�
OF�VALUE
� IT�WILL� POINT�THIS� OUT�AS�A�
WARNING�WHEN�WE�ARE�COMPILING�

*N� REALITY�WE�NEVER�HAVE�TO�WRITE�
ROUTINES�AS�SIMPLE�AS�STRLEN
�AS�THEY�
ARE�ALREADY�PROVIDED�FOR�US
� ALONG�
WITH� ALL� SORTS� OF�OTHER�HANDY�
FUNCTIONS�FOR�DEALING�WITH�STRINGS��
4TRLEN�WAS�USED�TO�SHOW�THAT�
POINTERS�ARE�BOTH�USEFUL� AND�
VERSATILE�� "�CONSIDERABLE�QUANTITY�OF�
THE�"MIGA�OPERATING�SYSTEM�CALLS�
TAKE� POINTERS� TO�ONE�THING�OR�ANOTHER�

4O
� NOW�THAT�WEiRE�FAM ILIAR�WITH�
THE�BASIC� IDEA�OF�POINTERS
�WEiRE

READY�TO�PUT�SOME�OF�TH IS� LEARNING�
INTO�ACTION� AND�WRITE�A� LISTING�THAT�
ACTUALLY�DOES�SOMETHING� IMPRESSIVE��
*N� FACT
� I T iS�GOING�TO�BE�A� BIG�PROGRAM�
THAT�DOES�NEXT�TO� NOTHING
� BUT
� ONCE�
AGAIN
� I T i LL� BE�GREAT�FOR�SHOWING�HOW�
THINGS�WORK�

6)3)4).'�4(%�,)"2!29
"T�THE� RISK�OF�ADDING�TO�THE� 	HOPEFULLY�
MILD
� CONFUSION�SO�FAR
� LE TiS�TALK�
ABOUT� h-IBRARIESi� FOR�A�WHILE�� �AND� *�
DONiT �MEAN�THE�ONES�WITH� BOOKS� IN�
THEM��5HE�"MIGA�HAS�AN� ADVANCED�
hPRE�EMPTIVE�MULTI�TASKING�OPERATING�
SYSTEM i� BUILT� IN
� BUT�YOU� KNEW�THAT�
ALREADY�OF�COURSE�� *F�YOUR�"MIGA� HAS�
8ORKBENCH� ��OR��
� YOU� HAVE����,�OF�
30.� INSIDE�YOUR�"MIGA
� A�WHOLE� HALF�

.EGABYTE�STORING�THE�,ICKSTART�� 5HIS�
,ICKSTART�30.�CONTAINS�ALL� O F�THE�
ROUTINES�AND� PROGRAMS�THAT�MAKE�
YOUR�"MIGA�WORK�� THE�8ORKBENCH
� THE�
WINDOWS
� SCREENS
� DISK�DRIVE�DRIVERS
�
AND� SO�ON��"IL� O F�THESE� ROUTINES�ARE�
GROUPED� INTO�FUNCTIONAL� BLOCKS�CALLED�
h-IBRARIESi� OR� h%EVICESi 
� AND�GIVEN�
NAMES��5HIS�GETS�MUCH�MORE�
COMPLICATED�VERY�
RAPIDLY
� SO� RATHER�
THAN�GETTING�BOGGED�
DOWN� IN�DETAILS
�WE�LL�
USE�A�QUICK�EXAMPLE�
TO�EXPLAIN�THE�
CONCEPT�BETTER��8E�LL�
PICK�ON� ONE�
PARTICULAR�LIBRARY
� THE�
*NTUITION� LIBRARY��5HIS�
IS� RESPONSIBLE�FOR�
THE�"MIGA�(6*
�
WHICH� IS�WHAT�YOU� SEE�ON� THE�SCREEN�
WHEN�YOU�USE�8ORKBENCH�� *NTUITION�
CONTROLS�ALL� O F�THE�"MIGAiS�WINDOWS
�
SCREENS
� GADGETS� AND�MUCH�MORE�

*N�ORDER�TO � USE�THE� LIBRARY
�WE�
FIRS T�HAVE�TO� hOPENi� IT�� #ECAUSE�OF�THE�
MULTI�TASKING�NATURE�OF�THE�"MIGA
�WE�
HAVE�TO�ASK�BEFORE�WE�CAN�USE�
*NTUITION��5HE�OPERATING�SYSTEM�TELLS�
US� IF�IT� IS�AVAILABLE
� AND� IF�SO
�WHERE�
IT� IS��5HIS�THEN�ENABLES�US�TO�CALL� ITS�
ROUTINES��8HEN�WE� HAVE�FINISHED�
USING�THE� LIBRARY
�WE�MUST�CLOSE� IT��
5HE�OPENING�AND� CLOSING�ROUTINES�CAN�
BE�FOUND� IN� THE�EXEC�LIBRARY�

j"HA��
�YOU�WILL� PROBABLY�EXCLAIM�
AT�THIS� POINT
� IF�YOUiVE�BEEN�FOLLOWING�
EVERYTHING�CAREFULLY�SO�FAR�� j5OBY�S�
CAUGHT�HIMSELF�OUT�THIS�TIME�� �HOW�
CAN�YOU� USE� A� ROUTINE� IN� THE�
EXEC�LIBRARY�TO�OPEN�A� LIBRARY
� AS� THAT�
WOULD�MEAN�THERE�WAS� NO�WAY�OF�
OPENING�THE�EXEC�LIBRARY� IN� THE�FIRST�
PLACE k�8ELL
� IT iS� A�GOOD�QUESTION
�
BUT�THE�ANSWER� IS� SIMPLE�� THE�
EXEC�LIBRARY� IS� ALWAYS�OPEN
� AND�YOU�
CAN� ALWAYS� CALL� ROUTINES�FROM� IT�

&,!3(�/&�).30)2!4)/.
*N�OUR�NEXT�EXAMPLE�WEiRE�GOING�TO�
USE�TWO� LIBRARIES
� IN� ORDER�TO �CALL� ONE�
SIMPLE� ROUTINE� IN� THE� INTUITION�LIBRARY�
THAT�FLASHES�THE�8ORKBENCH� SCREEN��
8EiRE�GOING�TO�EXPAND�THIS� PROGRAM

LATER
� SO� IT iS� A�GOOD� IDEA�TO�TYPE� IT� IN��
5HE�FULL� PROGRAM�APPEARS� IN� THE�BOX�
MARKED� h-ISTING�� i�

/OW
� SOME�OF�TH IS�MAY� LOOK�
UNFAMILIAR�TO�YOU
� BUT�DONiT �WORRY�� �
ALL�WILL� BE�EXPLAINED�� 'OR�A� START
�
WE�VE� INCLUDED� LOTS�OF�STRANGE�FILES�
*N� FACT
�WHAT�WEiVE�DONE� HERE� IS�
INCLUDED�THE�DEFINITIONS�FOR�THE

EXEC�LIBRARY�AND�
INTUITION�LIBRARY
�
AND� ALSO�THE�
PROTOTYPES�FOR�ALL�
O F�THE�FUNCTIONS� IN�
THEM��:OU�SHOULD�
RECALL�WHAT�A�
PROTOTYPE� IS�FROM�
OUR�STRLEN�
EXAMPLE� ABOVE�� *T�
ENSURES�THAT�THE�
$�COMPILER�KNOWS�

ABOUT�ALL� O F�THE� ROUTINES�WE�ARE�
ABOUT�TO� CALL��"NOTHER�STRANGER�TO�US�
IS�THE�PROGRAM� LINE�
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#Y�NOW
� YOU� SHOULD� RECOGNISE� THE
� � SYMBOL� AS�MEANING� �POINTER���
4TRUCT
� HOWEVER
� IS�A� NEW�ONE�WHICH�
WILL� BE�DEALT�WITH� IN�MORE�DETAIL� IN�
NEXT�MONTHiS�TUTORIAL�� 'OR�NOW
� *i LL�
PROVIDE�A�BRIEF�EXPLANATION
� AS� IT iS�
NOT�TOO� IMPORTANT�JU S T�YET��4TRUCT� IS�A�
STRUCTURE�� :OU� CAN�THINK�OF�IT� IN

SIMPLE�TERMS�AS�AN� ARRAY
� BUT�EACH�
ELEMENT�COULD�BE� A�DIFFERENT�TYPE�� 'OR�
EXAMPLE
� A�STRUCTURE�MIGHT�CONTAIN�
SEVERAL� */5S
� SOME�$)"3S
� SOME�
POINTERS�PERHAPS
� AND�SO�ON��0NE�
SUCH� STRUCTURE� IS�CALLED�A� h-IBRARY�
STRUCTUREi 
� AND� IT� IS�DEFINED� IN�THE�
EXEC�H� *NCLUDE�FILE��8HEN�WE�CALL�
0PEN-IBRARY
� IT� RETURNS�A� POINTER�TO� A�
-IBRARY�STRUCTURE�WHICH� BELONGS�TO�
*NTUITION�� #Y�STORING�TH IS� INFORMATION
�
WE�ARE� THEN� ABLE�TO�USE�THE� LIBRARY��
5HE�COMPILER�WILL� ENSURE� THAT�EVERY�
TIME�WE�CALL� AN� *NTUITION� ROUTINE
� THAT�
THIS� NUMBER� IS� QUOTED�� *F�YOU� LIKE
� I T iS�
OUR�ACCESS� CARD�� �WITHOUT� IT�WE�CANiT �
GET�TO �ANYTHING�USEFUL� IN� *NTUITION�

5HE�FIRS T�THING�WE�DO� IN� -ISTING���
IS�TO�OPEN�THE� *NTUITION� LIBRARY��5HE�
ROUTINE�0PEN-IBRARY� IS� IN� THE�
EXEC�LIBRARY
�AND�TAKES�TWO�
PARAMETERS��0NE� IS�A� POINTER�TO�A�
NULL�TERMINATED�STRING�WHICH� IS�THE�
NAME�OF�THE� LIBRARY�WE�WISH�TO�USE��
5HE�OTHER� IS�THE�MINIMUM�VERSION�OF�
TH IS� LIBRARY�WHICH�WE�ARE�ABLE�TO� USE��
5HIS� IS�QUITE� IMPORTANT� IF
� FOR�
INSTANCE
� YOU� ARE�GOING�TO �USE�
8ORKBENCH� ��FUNCTIONS�� �YOU�WILL�
HAVE�TO�ENSURE�YOUR�PROGRAM�WILL�
STOP�GRACEFULLY�ON� A�8ORKBENCH� ����
MACHINE�WITHOUT�CRASHING�WHEN� IT�
TRIES�TO �USE� A� ROUTINE� THAT�DOES�NOT�
EXIST��8E�ARE� USING�VERSION���
�WHICH�
IS�8ORKBENCH� ���
� AS� NOTHING�WE� ARE�
DOING�REQUIRES�ANYTHING�HIGHER�

"SSUMING�THAT�THE� REQUIRED�
VERSION�OF�THE� LIBRARY� IS�AVAILABLE
� IT�
WILL� THEN� BE�OPENED�� *F
� FOR�SOME�
REASON
� IT�DID� NOT�OPEN� 	DUE�TO�A�MISc
SPELT�NAME
�WRONG�VERSION
� LIBRARY�
NOT�AVAILABLE
� OR�WHATEVER
� THEN�
0PEN-IBRARY�WILL� RETURN� A�ZERO��8E�
THEN�TEST�FOR�TH IS� AND�QUIT�THE�
PROGRAM� IF�IT�FAILED�

0THERWISE
�WE�CALL� THE�
INTUITION�LIBRARY�ROUTINE�%ISPLAY#EEP
�
WHICH� FLASHES�A�SCREEN�� :OU� PASS� IT�A�
POINTER�TO�THE� SCREEN�YOU�WISH�TO�
FLASH
� OR�ZERO� 	hNULLi
�TO � FLASH�THE�
DEFAULT�SCREEN� 	IN�MOST�CASES
� THIS� IS�
THE�8ORKBENCH� SCREEN
�� )AVING�DONE�
THIS
�WE�CLOSE�THE� LIBRARY�AND�QUIT�

*F�YOU� HAVE�THE�-IBRARIES�3,.
� OR�
BETTER�STILL
� THE� *NCLUDES�AND�
"UTODOCS�ONE
� I T iS�WORTH� LOOKING�UP�
THE�%ISPLAY#EEP�FUNCTION� TO� SEE�
WHAT�THEY�SAY�ABOUT� IT�

,//+).'�&/27!2$
*TiS�GOT�A�B IT�COMPLICATED� TH IS�MONTH
�
AND�WE�VE� INTRODUCED� LOTS�OF�NEW�
THINGS� TO� LEARN�� /EXT�MONTH�WEi LL� TAKE�
A� LITTLE� STEP�BACKWARDS
� AND�DISCUSS�
STRUCTURES
� POINTERS�AND� FUNCTIONS� IN�
MORE�DETAIL�� 5HIS�WILL� HELP�US�CALL�
MORE� POWERFUL� FUNCTIONS� IN� THE�
INTUITION�LIBRARY�AND�HELP�US� TOWARDS�
THE�EVENTUAL�GOAL�O F�OPENING�A�
WINDOW�WITH�SOME�CONTROL� BUTTONS�ON�
IT�� *N�THE�MEANWHILE
� HAVE�A� PLAY�
AROUND�WITH� STRING�POINTERS��$%
/?@J�DFEK?VJ���C@JK@E>J�8I<�FE�K?<�
:FM<I�;@JB�� �J<<�G8><����=FI�;<K8@CJ�

�������F�������� ��������F�������� ��������F�������� �������
VARIABLE�TYPE�WHICH� POINTS�TO�
SOMETHING� IN�MEMORY�

1RE�EMPTIVE�� �5HE�"MIGA�HAS�A� PREc
EMPTIVE�MULTI�TASKING�OPERATING�
SYSTEM��5O�EXPLAIN�BRIEFLY�� THERE�
IS� AN�OVERALL� SYSTEM�CONTROLLER�
PROGRAM� 	CALLED�THE� hEXECUTIVEi
�
WHICH�GIVES�EACH� PROGRAM�
RUNNING�A�FA IR�CHUNK�OF�AVAILABLE�
PROCESSING�TIME�DEPENDING�ON� ITS�
PRIORITY�� *TiS�CALLED� PRE�EMPTIVE�
BECAUSE�THE�EXECUTIVE�WILL� STOP�
THE� CURRENTLY�RUNNING�TASK�WITHOUT�
ASKING� IT�AND� PASS� CONTROL� TO�THE

NEXT��5HIS� RESULTS� IN� SMOOTH�
MULTI�TASKING�

$O�OPERATIVE�� �5HIS� IS� A�DIFFERENT
�
AND�FAR� INFERIOR�WAY�OF�MULTIc
TASKING��. ICROSOFT�8INDOWS�
OPERATES� IN�THIS�WAY
� AS�DOES�
3ISC�04�ON�THE�"CORN�
"RCHIMEDES��8ITH�CO�OPERATIVE�
MULTI�TASKING�EACH� PROGRAM�HAS�
TO�SAY� j *iVE�FINISHED�FOR�NOWk�
BEFORE�THE�NEXT�ONE�CAN�GET�
SOME�TIME��5HE� RESULT�O F�TH IS� IS�
THAT� IF�ANY� INDIVIDUAL� PROGRAM�
TAKES�MORE�TIME�THAN� IT�NEEDS


OR�FA ILS�TO� SAY�THAT� IT iS�FINISHED
�
ALL� O F�THE�OTHER�TASKS�STOP��5HE�
"MIGA�DOES�NOT�SUFFER�THIS�
BURDEN�BECAUSE� IT�USES�A�
DIFFERENT�FORM�OF�MULTI�TASKING�

3,.�� �3OM�,ERNEL� .ANUAL��5HE�
3,.S�ARE� THE�OFFICIAL�
$OMMODORE� REFERENCE�MANUALS
�
DESCRIBING�EVERY�ROUTINE� INSIDE�
THE�"MIGA��5HERE�ARE� SIX�BOOKS��
-IBRARIES
� %EVICES
� *NCLUDES�AND�
"UTODOCS
�4TYLE�(UIDE
�)ARDWARE�
3EFERENCE�.ANUAL�AND�FINALLY�THE�
%04�3EFERENCE�.ANUAL�
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