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5O�HELP�YOU�FIND�WHAT�YOU�WANT�
QUICKLY�AND�EASILY
�THIS� IS�A�CROSSd
REFERENCED� LIST�OF�ALL�THE�PRODUCTS�
AND�SUBJECTS�COVERED� IN�THIS�
MONTH�S�"MIGA�4HOPPER�� 5HE�
SUBJECTS�COVERED�IN�"MIGA�"NSWERS�
ARE�DETAILED�ON�PAGE�����THE�MANY�
1%�PROGRAMS�COVERED�ON�PAGE�����
ARE� LISTED�THERE��5HE�PAGE�NUMBERS�
GIVEN�ARE�FOR�THE�FIRST�PAGE�OF�THE�
ARTICLE�IN�WHICH�THE�PRODUCT�IS�
MENTIONED�

"����� �
"MIGA�"NSWERS� ��
"MIGA�BUNDLES� �
"MIGA�DEBATE� ��
"MIGA%04� ��
".04� ���
"3EXX� ��
"RTIFICIAL� *NTELLIGENCE� ���
#ULLETIN�BOARDS� ���
#UYING�ADVICE� ���
$�PROGRAMMING� ��
$HAOS� ��
$HROMA�KEYING� ��
$OMMS� ���
$OMPETITION� ���
$ONSOLES� ��
%ESKTOP�PUBLISHING� ��
%IRECTOR�� � ��
&CLECTIC�STARTUP�SEQUENCE� ��
&DUCATION� ���
'OR�SALE� ����
'UTURE�&NTERTAINMENT�4HOW���
� ���
-ETTERS� ��
-INEAR�PROGRAMMING� ���
-ISTINGS� ���
.AIL�0RDER� ���
.ULTITASKING� ��
.USIC� ��
/EWS� ��
0PTICAL�$HARACTER�3ECOGNITION� ��
1ASCAL� ��
1$�EMULATORS� ��
1LATINUM�8ORKS� ���
1RODUCT�-OCATOR� ����
1ROGRAMMING� ��
� ��
� ���
� ���
1UBLIC�%OMAIN� ���
3EADER�ADS� ���
4EQUENCING� ��
4HAREWARE� ���
4UBSCRIPTIONS� ���
5ALKING�4HOP� ��
5ALKING�4HOP�4PECIAL� ��
6SER�GROUPS� ���
7IDEO� ��
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HIS�MONTH�WEjVE�DECIDED�TO�HAVE�A� LONG�
LOOK�AT�THE�CURRENT�STATE�OF�THE�"MIGA�
RANGE�AND�JUDGE�NOT�ONLY� ITS�POTENTIAL
� BUT�
ALSO�THE�THREAT�FROM�THE�1$�AND�CONSOLES�

MARKETS�SQUEEZING�IT�FROM�BOTH�SIDES�
4O
� BESIDES�A�BIG� ROUND�UP�OF�1$�EMULATORS�

AND� A� LOOK�AT�HOW�CONSOLE�GRAPHICS�COMPARE�TO�
THOSE�OF�THE�"MIGA
� THERE� ARE� ALSO�THE� RESULTS�OF�A�
TWO�HOUR�DISCUSSION� THE���������������PANEL� HAD�
RECENTLY��8HAT�SURPRISED�ME�ABOUT�THE� DEBATE�WAS�
THE�AMOUNT�OF�CRITICISM� LEVELLED� AT�THE�"MIGA�� �AND�
THIS� FROM� SUPPOSEDLY�DEDICATED� FANATICS�� *T�JUS T�
GOES�TO�SHOW�THAT� IF�YOU� CARE� ENOUGH�ABOUT�SOMEd
THING� IT�USUALLY�ENDS�UP�BEARING�THE�BRUNT�OF�A� LOT�
OF�FLAK�� #UT� IMAGINE�WHAT�COLOUR�THE� AIR�WOULD� HAVE�
BEEN� IF�WEjD�JUS T�CONCENTRATED�ON�THE�"TARI� 45�

"ND�WHILE�WEjRE�ON� THE�SUBJECT
� BIG�THINGS�ARE�
HAPPENING� IN�THE�45�WORLD��5HEREjS� A�NEW��������
BASED�MACHINE
� THE�'ALCON
�WITH� A�VERY� IMPRESSIVE�
SPEC�AT�AN�EVEN�MORE� IMPRESSIVE� PRICE�OF�_���
� ALL�
SET�FOR� LAUNCH��8ELL
�"TARI� HAD� TO�DO� SOMETHING�
PRETTY�SERIOUS�DIDNjT � IT
� HAVING� LOST�THE����BIT�WAR�
ABYSMALLY �#UT� IF�THE� NEXT�BATTLE� ON�THE�CARDS� IS� A�
���BIT�WAR
� $OMMODORE� HAD� BETTER�GET�A�MOVE�ON�

8HICH� IS� PRESUMABLY�
WHY� IT�HAS�DECIDED�TO�
DROP�THE�"����� IT�ONLY�
ANNOUNCED� LAST�MONTH�
6NBELIEVABLE�
4TILL
� THE�"�����HAS�
FINALLY�MADE� AN�
APPEARANCE� AT� ����

�����	������������
�����IN�"MERICA�� �AND�
IT�CERTAINLY� LOOKS�
PROMISING�	SEE� PAGE��� FOR�DETAILS
�� *T�SUGGESTS�THAT�
A�MID�RANGE�MACHINE�OF�SOME�SORT�WILL� SOON�BE�
MAKING�AN� APPEARANCE�

.EANWHILE
� THE� BEST�THING�TO� DO� IS�MAKE�THE�
MOST�OF�WHAT�YOU�VE�GOT�� �AND�THA T�S �WHERE�WE�
COME� IN�

&NJOY�THE� ISH�� c

&DITOR

���+�" .�� 1*/ ��  3�'0.$1 '4�
/*��).2 -$)"�4*0-�,0 ./$*).

&VERY�MONTH� IN�"MIGA�"NSWERS�OUR�PANEL�OF�EXPERTS�
ANSWER�MORE�GENUINE�READER�QUESTIONS�THAN�ANY�
OTHER�"MIGA�MAGAZINE��8HETHER�THEY�ARE�BEGINNERS��
QUERIES�OR�ESOTERIC�PUZZLERS�� �WE�TACKLE�THEM�ALL� IN�
CLEAR�AND�CONCISE�TERMS��"MIGA�"NSWERS�TAKES�THE�
FRUSTRATION�OUT�OF�"MIGA�COMPUTING�

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

/# ��).2 -.�./�-/�*)� +�" ���

(*-. ��*� �(� ./-*
5HERE�ARE�THOUSANDS�OF�"MIGA�PROGRAMS�WHICH�ARE�
AVAILABLE�FOR�LITTLE �MORE�THAN�THE�PRICE�OF�A�DISK��"ND�
MANY�MORE�WHICH�ALLOW�YOU�TO�TRY�THE�SOFTWARE�FREE�
BEFORE�YOU�BUY��&ACH�MONTH� IN�1UBLIC�%OMAIN�8ORLD�
WE�EXAMINE�THE�BEST�OF�THESE�PROGRAMS�AND�EXPLAIN�
HOW�TO�GET�HOLD�OF�THEM�

5HIS�MONTH�WE�FOCUS�ON�A�.ORSE�CODE�TUTOR
� A�
NEW�OPERATING�SYSTEM�AND�A�DISK�TO�HELP�YOU�DRAW�
UP�YOUR�-AST�8ILL�AND�5ESTAMENT�

1UBLIC�%OMAIN�8ORLD�OR

2@=J=�L@=J=^K�9�OADD



AS�WE�CALL� IT �THIS�MONTH
� STARTS�ON�PAGE����
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5HIS�MAGAZINE�COMES�FROM �'UTURE�1UBLISHING
� A�
COMPANY�FOUNDED�JUST�SEVEN�YEARS�AGO
� BUT�WHICH�
NOW�SELLS�MORE�COMPUTER�MAGAZINES�THAN�ANY�
OTHER�PUBLISHER�IN�#RITAIN��8E�OFFER�

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

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

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


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

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

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

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

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

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

45�'ORMAT�n �:OUR�4INCLAIR� n � 4EGA�1OWER�
"MSTRAD�"CTION�n � 1$�"NSWERS� n � 1$�'ORMAT�

.OUNTAIN�#IKING�6,�n �/EEDLECRAFT� n �$LASSIC�$%�
n �$YCLING�1LUS� n � 1HOTO�1LUS� n �5OTAL�

n � 4UPER�1LAY�n �.EGA�� ��� LOADS�MORE�NEXT�YEAR

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����
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/ E W S �  P;DMKAN=�� �
"����� LAUNCHED�� �NEW�CHIP�SET�AND�VERSION� OF�"MIGA%04�
1-64�TURN�YOUR�"���� INTO�AN�"�����FOR������

5 A L K I N G � 4 H O P � � �
:OUR�EDITOR�HOSTS�THE� LIVELIEST�LETTERS�PAGE� IN�"MIGA�LAND

5HE�CONSOLE�THREAT
� THE�1$�THREAT
�THE�POSSIBILITY�OF�A�
NEW�RANGE�OF�"MIGAS�� �ALL�THINGS� ARE�CONSIDERED�BY�THE�
EXPERTS�AS�THEY�ASSESS�PROBABLY�THE�MOST�EXCITING�
STAGE� IN� THE�"MIGA�S�HISTORY�SINCE� ITS� LAUNCH�� � �

1 $ � & M U L A T O R S
*F�YOU�CANjT�BEAT� jEM
�JOIN� �EM��8E�TAKE�A�DEFINITIVE�
LOOK�AT�THE�DIFFERENT�EMULATORS�AVAILABLE
� FROM�1%�
PROGS�TO�HIGH�END�HARDWARE
� AND�GIVE�YOU�THE� LOW�DOWN

$ O N S O L E S
$AN�THE�"MIGA�COPE�WITH�THE�CONSOLE�THREAT 

" M I G A � " N S W E R S � �
��� PAGES�PACKED�WITH�SOLUTIONS�TO�YOUR�"MIGA�PROBLEMS

7 I D E O � � �
5HE�%IRECTOR�� �AND�3OC5ECjS�3OC,EY�REVIEWED

% 5 1 � � �
0PTICAL�$HARACTER�3ECOGNITION� FROM�.IGRAPH

1 A S C A L � � �
)I4OFTjS� IMPLEMENTATION� OF�1ASCAL� FOR�THE�"MIGA� IS� RATED

$ O N T R O L L I N G � $ H A O S � � �
&XPLORE�THE�WORLD� OF�FRACTALS�ON�YOUR�"MIGA

. U L T I T A S K I N G
*TjS�ALL� HAPPENING�AT�ONCE�WITH�OUR�NEW�
SERIES�ON�MULTITASKING

$ � 1 R O G R A M M I N G � �
-EARN�THE� PROGRAMMING� LANGUAGE�OF�THE�
PROFESSIONALS�WITH� THE�FIRST�PART�OF�OUR�NEW�TUTORIAL

" 3 E X X
%ISCOVER�THE�DELIGHTS�OF�INTER�PROGRAM�
COMMUNICATION� IN� OUR�MAJOR�NEW�SERIES�ON�"3EXX

� �

" M IG A % 0 4 � �
5HE�ECLECTIC�STARTUP�SEQUENCE�FOR�30.�SHARERS� RE�VISITED

. U S I C � � �
5HE�#EAT�4TUDIO� REVIEWED�1-64�0CTA.&%�SEQUENCING

5 H E � 8 O R L D � O F � $ O M M S � � � �
"�VISIT�TO�SOME�OF�THE�BEST�"MIGA�BULLETIN�BOARDS

" . 0 4 � � �
8RITING�MAZE�GAMES�1-64�".04�COMMAND�EXTENSIONS

- I S T I N G S � � � �
$ONVERTING��%�OBJECTS�FROM� *MAGINE�TO� 7IDEOSCAPE�%

# U S I N E S S � � �
"� LOOK�AT�THE� INTEGRATED� PACKAGE� 5HE�8ORKS�1LATINUM

& D U C A T I O N � � �
"RT�5UTOR�REVIEWED�1-64�A� ROUND�UP�OF��%�PROGRAMS

3 E A D E R � " D S � � � �
(ET�YOUR�HARDWARE�AND�SOFTWARE�BARGAINS� HERE

6 S E R � ( R O U P S � � �
5URN� HERE�TO�MAKE�CONTACT�WITH�HUNDREDS�OF�FELLOW�OWNERS

% * : � 1 R O G R A M M I N G � � � �
5HE�FINAL� PART�OF�THE�NOUGHTS�AND�CROSSES� PROGRAM

� � � ( E T � A � - I F E � � �
$ONTINUING�THE�CREATION�OF�ARTIFICIAL� LIFE�ON�AN�"MIGA

1 R O D U C T � - O C A T O R � � � �
:OUR�AT�A�GLANCE�GUIDE�TO�THE� BEST� IN� HARDWARE

� � � 8 I N � A � 1 H I L I P S � M O N I T O R � � � �
8E�HAVE�TWO�COLOUR�STEREO�MONITORS�TO�GIVE�AWAY
�+UST�
ANSWER�THE�THREE�EASY�QUESTIONS

1 U B L I C � % O M A I N � 8 O R L D � � � �
"LL� THE� LATEST�RELEASES� IN� THE�1%�AND�SHAREWARE� SCENE

�($"��.#*++ -�
AKKM=����)GN=E:=J�����

�6;EAC��"NDY�4TORER�
�CE��6;EAC��%IANA�5AYLOR�
�7BFEJ��6;EAC��$LIFF�3AMSHAW�
'CA6F5E;A@��6;EAC��"LISON�)ARPER�
�A@DF>E3@E��6;EACD��+EFF�8ALKER
�

.ARK�4TNIDDY�
�A@EC;4FEACD��+ASON�)OLBORN
� 1AUL�
0VERAA
�(ARY�8HITELEY
�1HIL�)ARRIS
�
*AN�8RIGLEY
�1HILIP�(LADWIN
�$ONRAD�
#ESSANT
�5OBY�4IMPSON
�8ILF�3EES
�
+OLYON�3ALPH
�F7DE��A?BAD7C��"NTONIO�7IVALDI�
�6�$3@397C��.ARGARET�$LARKE�
*7@;AC��6�*3>7D��I75FE;G7�
%AVID�&CKETT
'CA6F5E;A@��3ICHARD�(INGELL�
'CA6F5E;A@�+75:@;5;3@D�
4IMON�8INDSOR
�$HRIS�4TOCKER�
�;C5F>3E;A@��;C75EAC��4UE�)ARTLEY�
'CA?AE;A@D�$3@397C�

.ICHELE�)ARRIS�
'F4>;D:7C��4TUART�"NDERTON�
�CAFB�'F4>;D:;@9��;C75EAC�
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B�3+�).$*)� �4./ (
.ONITOR�STAND�WITH�SHELF�FOR�DRIVES�ETC��
4TRONG�METAL�CONSTRUCTION�MADE�FROM�
��48(�STEEL�EPOXY�COATED�"MIGA�
COLOUR�

�+ �$�'� +-$� � _�����
(:L��>I>O:C
���
�����
��E>C� �DADJG��

"DVANCED� ��PIN� PRINTER
� LO TS�OF�NEW�
FEATURES�� 1LEASE� PHONE� FO R�A� DATA� SHEET�
��OPTIONAL� COLOUR�� 1RICE�W ITH �CABLE��� PAPER

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

$ITIZEN����
��E>C� �DADJG	

&NHANCED� ��PIN� PRINTER
� �OPTIONAL�COLOUR�
W ITH �EASY� TO �USE�CONTROL� PANEL�

�� YEAR�WARRANTY�� 1RICE�W ITH �CABLE�� � PAPER

.ONO
$OLOUR

_���
_���

�2$!/� `b�
&NHANCED� ��PIN�� $OLOUR� PRINTER�
WITH�CABLE� ��PAPER

.ONO� _����
$OLOUR� _���

��.��) ��

�$�$�
)/ -!�� 
��CHANNEL�.IDI� *NTERFACE�FOR�"MIGA

L � �
%R��5�S�.IDI�.USIC�4OFTWARE
	NOT�FOR�"������ OR�"���
� Z����

) 1
%ESKJET�$OLOUR

���DPI�COLOUR�INKJET�PRINTER�
$OLOUR�LASER�QUALITY�AT������OF�THE�COST��

��YEAR�WARRANTY�� 1RICE�WITH�CABLE���PAPER

@@@@@@@ _���
� .&% /�c^^
	��a^^�+$� 
)&% /�+-$)/ -;�
�. -�
,0�'$/4��/��*/�(�/-$3�+-$� ;

a�4 �-�2�--�)/4;��$/#����' �R�+�+ -

@@@@@@@ _���
�-$)/ -��-$1 -.

�$/$5 )� �*'*0-� `b+ $) ;;;;; c;^^
��)*)� ��E_^ � ;;;;;;;;;;;;;;;;b;gc
� .&% /� c^^� �*'*0-� ;;;;;;;g;gc

�-$)/ -� �0./� �*1 -.
(*./�/4+ .� $)� ./*�&�

!-*( � Z���� �INC�7"5

����� -$ .�`
!*-�"���� )ARD�%LSKS
c`��� 	�-�� �$.�� Za`g
_`^��� 	�-�� �$.�� Zb_g
`b^��� 	�-�� �$.�� Zdfg
c`��� �ca^� �*(�*� Zdbg
_`^��� �ca^� �*(�*� Zebg
`b^��� �ca^� �*(�*� Zgfg
FOR�" ����
c`��� 	�-�� �$.&� Z`dc
_`^��� 	�-�� �$.&� Zb^c�
`b^��� 	�-�� �$.&� Zd`g
(71�RAM� _��� PER� ��.B

#RIDGEBOARDS
$#.�"���������FOR�"���������� _����
$#.�"�����95�FOR�"��� � �������� _��

1RINTER�1ACKS
"LL�PRINTERS�ARE�SUPPLIED�WITH�A�PRINTER�
PACK�CONSISTING�OF�PRINTER�PAPER�AND�A�
CONNECTION�CABLE�� *F�REQUIRED�A�PRINTER�
STAND�IS�_�����EXTRA�	WITH�A�PRINTER


'REE�OF�CHARGE

$OMMODORE
����4%*

���� $OLOUR�.ONITOR�W ITH�CABLE�
DOT�PITCH� ����MM�4TANDARD�3ES�

L � � �

�'*++4��-$1 .
$UMANA�$"9���
5HE�MOST�RELIABLE�DRIVE�YOU�CAN�BUY�

�.�EXTERNAL_��� 8HILE�STOCKS�LAST

$OMMODORE
" �� �� � �.�EXTERNAL�

_��� 8HILE�STOCKS�LAST

3OCTEC
3OC-ITE�3'���$� �.�EXTERNAL

_��

3AM�6PGRADES
�c^^� _�-�(� k��'*�&� Z`_;g^�
�c^^� _��-�(� )*� �'*�&� Z_e;g^�
�c^^k � _�-�(� k��'*�&� Zag;g^�
�d^^� _��-�(� k��'*�&� Zbg;g^

"MIGA� �������
8#������WITH�FULL� SOFTWARE

_���

"MIGA� ���)%
��.B� INTERNAL� )ARD�DISK���SOFTWARE

_���

$ITIZEN� ����%��
_���2$/#� ���' �

R� +�+ -

�##�� + 1�%�') %+�)*���-��
9�0��)�.�))�%+0

$ITIZEN�4WIFT��
W ITH � CABLE� . ONO � _����
�PAPE R� $ O LOU R� _���
1ANASONIC�
,91����

�-*���'4�/# �� ./�`b+$)�(*)*�
+-$)/ -��1�$'��' ;��$/#����' �R�+�+ -

_���
1ANASONIC�&PSON
���__e^� g+$)� ;;;;;;;;;;;;;; � _ab
���__`b$� `b+ $) ;;;;;;;;;;; � ``e
���`_f^� g+$)� �*'*0-� ;;;;� _fg�
���`_`a� `b+$)� �*'*0-;;;� `dg
�+.*)� 
�b^^� g+ $) ;;;;;;;;;� _ac
�+.*)� 
�ce^� `b+ $) ;;;;; � `dc
1RICES� INCLUDE�7"5�CABLE� ��PAPER

��&.#�����)) -
����TO����DPI�� ���MM� P Q Q �
WIDTH� W ITH�  3+- ..?
��

SOFTWARE

��&.#���*0. 
FOR�"TARI�45���"MIGA� P �0��� $ " �
WITH�HOUSE���MAT� E

�,0$&��*0. 
FOR�"TARI� 45���"MIGA� Z�����

�4@A@� �"
��'8I
ad^�+$� 
)&% /� +-$)/ -�
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�`^��*)*� g+ $) ;;;;;;;;;;;;;� _`g

�`^^��*'*0-� g+ $) ;;;;;;;;� _eg

�`b`^��*)*� `b+ $);;;;; � _fg

�`b`^^��*)*� `b+$)� ;;;;�`^g�

�`b`^^��*'*0-� `b+$)� ;;� `cg�
�-$� .� $)�'0� �� � � � ���' �R�+�+ -

�$�&./�-/��+"-�� .
$OMMODORE� �����FULL� UPGRADE�������
,ICKSTART�30.�ONLY�V����� ����� �����
,ICKSTART�30.�ONLY�V� ��� ����� � �����
1HOENIX� ROM� SHARER�������������� � �����
,EYB�D� OPERATED� ROM�SHARER� ������
79-�����.)Z�"CCELARATOR� ���������
'ATTER�"NGUS�CUSTOM�CHIP� ����������

�-0 ��*0. 
FOR�"TARI� 45���"MIGA� Z�����
	�++4��*0. 

FOR�"TARI� 45���"MIGA� Z�����

$OMMODORE�
����4%

���� $OLOUR�.ONITOR�W ITH� CABLE�
DOT�PITCH�����MM�� .EDIUM�3ES�

_���� 8HILE�STOCKS�LAST

Z_^;^^��$.�*0)/�*)� _^fb�
*-� ffaa� 2$/#� �)� �($"�

�#$'$+.�$.�����MK�
$OLOUR�MONITOR� $OLOUR�MONITOR�
W ITH �CABLE� W ITH �NO�CABLE

_��� _���
��;� `b^��(�$).� k"�( 

��� ..*-$ .
+OYSTICK�.OUSE� TW IN�EXTENSION������
�.�+OYSTICK�.OUSE� LEAD� ����� ����
"����1RINTER�CAB LE ���������������� � ����
.ODULATOR�%ISK�&XTENSION����� � �����
��WAY�1LUG� OR� SOCKE T������������� ����
"����%UST�$OVER������������������� � ����
.OUSE�.AT� 	THICK�SOFT�TYPE
� ��� ����
.OUSE�)OUSE������������������������� � ����
�.� INTERNAL� ����� D R IVE ���������� � �����
"���� REPLACEMENT� 146��������������
"���� REPLACEMENT� 146��������� �����
3OCGEN� 1LUS� ��(ENLOCK� �� ��� �������
%ISC�8ALLET� FOR����D ISKS ���������� ����

"MIGA� ���
4TANDARD�"����WITH�FULL� SOFTWARE

_���

���	
�
��������
�� � ���)�%���

�A>;:I>B:�L6GG6CIN�
I_^^j� � -/$!$ ��  --*-� !-  J

��X� ����� %4�%%� � � � TP I������ � ����
��X� ����� %4�%%� ��� TP I������ � �����
���X����� %4�%%� ���TPI� ��������� �����
���X����� %4�%%� ���TPI� ������ � ������
��KX� ����� %4�%%� ���TPI� ����� � ������

�
�������

�� � ��6������� �,#"

�A>;:I>B:�L6GG6CIN�
I_^^j� � -/$!$ ��  --*-� !-  J

��X� � ��l� %4�%%� ��� TP I��������� � ����
��X� ����� %4�%%� � � � TP I������ � �����
���X����� %4�%%� ��� TP I��������� �����
���X���l� %4�%%� ���TPI� ��������� � �����
��KX� � �� l� %4�%%� ��� TP I����� � ������
���X������ %ISK�BOX�WITH� LOCK� ����� �����
����X������ %ISK�BOX�WITH� LOCK� ��� �����

$ARRIAGE�ON� ���� DISKS� _����

�#*) � !*-�*0-�RL�+�" � ��/�'*"0 �
������
���
����� ������������������ ��
�����

"LL� PRODUCTS� HAVE� A� ��� DAY�MONEY� BACK� �� ��� MONTH��8ARRANTY��
1RICES� ARE�SUBJECT� TO� VARIATION� W ITHOUT� PRIOR�NOTIFICATION��
�./��'$.# �� g� 4 �-.;� �� MINUTES� FROM� .���+UNCTION� ���

'REE� PARKING�� 0PEN� �� TO� ����� .ONDAY�TO� 'RIDAY� �� �� TO� �� 4ATURDAY�
1OSTAGE� ��P� OR� _����� 4ECURICOR� _����� 	_����� �7"5


�' � -1 
-ARGER�ITEMS�DELIVERED�

BY�4ECURICOR I D F I K

�($"�B�#*++ -� � +/;�
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�*-/�# ./ -� 	�)/.�
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8ANG
� THE�NEWLY�APPOINTED�SERVICE�
AND�SUPPORT�ORGANISATION�FOR�
$OMMODORE�6,
�HAS�FILED�FOR�$HAPTER�
���IN�THE�6NITED�4TATES�

'ILING�FOR�$HAPTER� ���AMOUNTS� TO�A�
DECLARATION�ON� THE� PART�OF�THE�
COMPANY�THAT� IT� IS� IN�FINANCIAL� TROUBLE��
*T�HAS�CAUSED�CONCERN�THROUGHOUT� THE�
"MIGA�COMMUNITY�� "�SPOKESMAN� FOR�
8ANG�HAS�STATED� THAT�THE�6,�
SUBSIDIARY�HANDLING�$OMMODORE�S�
SUPPORT�COMMITMENTS� IS�UNAFFECTED�BY�
THE� ACTION�OF�ITS�"MERICAN� PARENT��
$OMMODORE�6,�S�MANAGING�DIRECTOR�
,ELLY�4UMNER�EMPHASISED�THAT�"MIGA�
OWNERS�HAVE�NO�CAUSE�FOR�CONCERN�
k *jM�COMPLETELY�CONFIDENT�WITH� THE�
SITUATION
� PARTICULARLY�THE� AT�HOME�
SUPPORT�FOR�THE�"MIGA����
�� HE�SAID�

.��)) -�0+��/ 
1ANDAAL�.ARKETING�HAS� RELEASED�
VERSION���OF�ITS�HAND�SCANNER�
PACKAGE�

5HE�NEW�SOFTWARE� SUPPLIED�WITH�
THE�%AATA4CAN� 1ROFESSIONAL� (4�OFFERS�
A�GREY�SCALE�EDITOR
� COLOUR�PALETTE�
CONTROL
� DRAWING�TOOLS
�VARIABLE�ZOOM
�
A�MULTI�SCREEN� LAYOUT�AND� THE� FACILITY�TO�
ADD� TEXT�TO� SCANS�� *T�S� NOW�POSSIBLE�TO�
RESIZE
� STRETCH
� FLIP�AND�CROP� IMAGES��
4MALLER� IMAGES�MAY�ALSO�BE�MERGED�
TOGETHER�TO�CREATE�"��DOCUMENTS�

4CANS�MAY�BE� TOUCHED�UP�WITH� THE�
SOFTWARE�S� RANGE�OF�DRAWING�TOOLS
�
INCLUDING�FREEHAND
� LINE
� POLYGON�AND�
CURVE
�ALL� IN�VARIABLE�PEN�SIZES�� &DITING�
IS�FURTHER�ENHANCED�BY�THE� INCLUSION�OF�
A�CUT�AND� PASTE�FACILITY�

"N� UPGRADE�TO�THE�SOFTWARE� IS�
AVAILABLE� FOR�_���VIA�MAIL� ORDER��
"LTERNATIVELY
�THE� NEW�PACKAGE�CAN�BE�
BOUGHT�COMPLETE�WITH� SCANNER�
HARDWARE� FOR�THE�PRICE�OF�_�������� OR�
_������MAIL� ORDER�DIRECT�FROM�$ITY�
#EATON�e�������������

+#$'$+.�(*)$/*-�
+-$� ��-*+

"S�PART�OF�ITS�AUTUMN�PROMOTION
�
1HILIPS�HAS�REDUCED�THE�PRICE�OF�ITS�
POPULAR�STEREO�COLOUR�$.�����**�
MONITOR�BY�_���TO�_�������

5HE�NEW�PRICE� INCLUDES�A�ONE�
YEAR�S�ON�SITE�MAINTENANCE�WARRANTY�

"S�A�FURTHER� INCENTIVE�TO�BUYERS
�
(REMLIN�(RAPHICS�� -OTUS� 5URBO�
$HALLENGE� **�GAME� IS�BEING�BUNDLED�
WITH�THE�MONITOR�FROM�NOW�UNTIL�
$HRISTMAS�

#UYERS�OF�THE�MONITOR�ARE�ELIGIBLE�
TO�ENTER�1HILIPS�� COMPETITION
�WHEREBY�
THEY�STAND� TO�WIN� A�'ERRARI�5ESTAROSSA�
REMOTE�CONTROL�CAR�OR�EVEN�A�7*1�TRIP�
TO�THE�4ILVERSTONE�(RAND�1RIX�

5URN�TO�THE�BACK�PAGE�TO�SEE� HOW�
YOU� CAN�WIN�YOURSELF�A�1HILIPS�MONITOR�
IN�OUR�COMPETITION�� 1HILIPS�e���������
�����

�����
�

OMMODORE�HAS� LAUNCHED� ITS�
LATEST�"MIGA�AT�THE�.AC>6�
&8��A??A6AC7�*:AH�IN�
1ASADENA�

$ROWDS�WERE�WOWED� BY�THE�
STUNNING�DISPLAYS� PRODUCED�BY�THE�
HIGH�POWERED�MULTI�MEDIA�
WORKSTATION
� THE�FIRST�"MIGA�TO�MAKE�
USE�OF�$OMMODOREjS� LATEST�GRAPHICS�
CHIPS� KNOWN� AS�THE�"DVANCED�
(RAPHICS�"RCHITECTURE�CHIP�SET��5HE�
MACHINE�S�CENTRAL� PROCESSOR� IS�
.OTOROLAjS����BIT������
� CLOCKED�AT�
��.)Z
� PUTTING� IT�FIRMLY�AT�THE�TOP�OF�
THE�"MIGA�HEIRARCHY�� .EMORY�ON� THE�
STANDARD� CONFIGURATION� IS��.B�OF�
$HIP�	OR�GRAPHICS
� 3".� AND��.B�OF�
'AST�3".��"����.B� *%&�HARD�DISK� IS�
ALSO� INCLUDED
� AS� IS�A�HIGH�DENSITY�
FLOPPY�DRIVE�WHICH� CAN�BE�USED� TO�
READ� 1$�DISKS�� %ISAPPOINTINGLY
� THE�
"�����S�SOUND� CAPABILITIES�OFFER�NO�
IMPROVEMENT�OVER�THOSE�OF�A�
STANDARD�"MIGA�

3*()5�$0//&$5*0/4
5HE�"����jS�EXTERNAL� INTERFACES�ARE�
MUCH�THE� SAME�AS�ON� STANDARD�
"MIGAS�� KEYBOARD
� TWO�MOUSE�PORTS
�
A�SERIAL� PORT
� A�PARALLEL� PORT
� A�VIDEO�
SOCKET�AND� STEREO�AUDIO�SOCKETS��
*NTERNALLY�THE�MACHINE� HAS�THREE�1$�
"5�SLOTS�FOR�ACCEPTING�1$�COMPATIBLE�
CARDS
� A����BIT�VIDEO�SLOT�AND� FOUR�
;ORRO� ***� SLOTS�� ;ORRO� ***� IS�THE� LATEST�
$OMMODORE�STANDARD� FOR�PLUG�IN�
CARDS
� AS�USED� ON� THE�"������ *T� IS�
COMPATIBLE�WITH�CARDS�USING�THE�
EARLIER�;ORRO� **� STANDARD�FOUND� IN� THE�
"����
� BUT�OFFERS� SIGNIFICANT�SPEED�
AND�MEMORY�ADVANTAGES�WHEN� USED�
WITH�;ORRO� ***� CARDS�

5HE�MOST�EXCITING�ASPECT�OF�THE�
NEW�MACHINE
� THE�"DVANCED�(RAPHICS�
"RCHITECTURE�CHIP�SET�PROVIDES�THE�
COMPUTER�WITH� A�PALETTE�OF������
MILLION�COLOURS
� UP�TO� ���
����OF�
WHICH� CAN�BE�DISPLAYED�ON�SCREEN� AT�
ANY�ONE�TIME�� 3ESOLUTIONS� ARE� USER��
DEFINABLE
� RANGING�FROM����X����TO�
����X����PIXELS�� )IGHER�RESOLUTIONS�
ARE� POSSIBLE�WITH� THE�"�����S�
HARDWARE�VIDEO�OVERSCAN�

(3"1)*$�1300'
"�����COLOUR�7("�SCREEN
� AS�USED� BY�
*#.�1$S
� CAN�NOW�BE�EMULATED�WITH�
EASE�� 4CREEN�MODES�WITH� A�GREATER�
NUMBER�OF�COLOURS�OPERATE� IN� A�
iSUPER�)".j� MODE
� BUT�WITH�MUCH�
GREATER�FIDELITY�AND�CLARITY�THAN� THE�
"MIGAjS�STANDARD� )".�MODE�DUE�TO�
THE� INCREASED�COLOUR�RESOLUTION��
#ECAUSE�OF�ADVANCED�$.04�
TECHNOLOGY�AND� THE�CHIP�SETjS�FULL� ����
BIT�ARCHITECTURE
� IT�PERFORMS�AT�
SOMETHING� LIKE�FOUR�TIMES�THE� SPEED

5HE� NEW�HARDWARE� IS�CATERED� FOR�
BY�A� NEW�VERSION� OF�THE� OPERATING�
SYSTEM��"MIGA%04�3ELEASE����"S�
WELL� AS� PROVIDING�FULL� SUPPORT�FOR�THE�
NEW�GRAPHICS�MODES
� 3ELEASE���
INCLUDES�A�1OST4CRIPT�PRINTER�DRIVER�
AND�$ROSS%04
� A� PROGRAM�ENABLING�
THE�MACHINE�TO�USE�1$�DISKS��
4UPPORT�FOR�FOREIGN� LANGUAGES� IS� ALSO�
PROVIDED��5HE�ADVANTAGES�OF�3ELEASE�
�
� EXCEPTING�THOSE�HANDLING�THE�"("�
CHIP�SET
�WILL� BE�AVAILABLE� FOR�EARLIER�
"MIGAS� AS�8ORKBENCH�����

$OMMODORE� 6,jS�,ELLY�4UMNER
�
WHEN� ASKED� ABOUT�THE� 64� LAUNCH
�
SAID�� k *� AGREE�THERE� IS� A� PRODUCT�
CALLED�THE�"������ *TjS� NOT�DUE�JUST�
YET�� �WE�LL� KEEP�YOU� INFORMED�l
"MIGA�4HOPPER�BELIEVES� IT� IS�DUE� TO�
BE� LAUNCHED� IN�THE�6,�BY�MID��
0CTOBER�� *T�SELLS�FOR������� IN�THE�
64"
� AND� IS� EXPECTED� TO�COST�SLIGHTLY�
OVER�_����� IN� THE�6,�

/O�DOUBT�THE�"����� IS�THE�FIRST�
IN� A� LINE�OF�"MIGAS�TO�MAKE�USE�OF�
THE�"("�CHIP�SET�� *T�WOULD� BE�
MADNESS�FOR�$OMMODORE�TO�SPEND�
MONEY�ON�DEVELOPING�THE� TECHNOLOGY

FINALLY�A� REALITY�� .OPES�ARE�HIGH�THAT�
ITS�ADVANCED�GRAPHICS� HARDWARE�WILL�
APPEAR� IN�CHEAPER�MACHINES
EXCLUSIVELY�FOR�THE�"����
�WHICH� IS�
LIKELY�TO� BE�A� SMALL�MARKET�MACHINE��
:ET�,ELLY�4UMNER�TOLD�"MIGA�4HOPPER�
THAT�$OMMODORE�HAS�DECIDED� NOT�TO�
MARKET�THE�"�����ANNOUNCED� IN� LAST�
MONTHjS� ISSUE�� /O� REASON� FOR�THE�
DECISION�WAS�GIVEN
� ALTHOUGH�THE�
COMPANY�IS� STILL� BELIEVED� TO� BE�
INTENDING�TO� RELEASE�A�MID�RANGE�
"MIGA� IN�THE� NEAR�FUTURE�

.03&�50�$0.& 
5HIS�WILL� BE� AN�"MIGA�WITH� LIMITED�
EXPANSION� POTENTIAL
� PROBABLY�BASED�
ON�THE�.OTOROLA�������PROCESSOR�
AND� SPORTING�THE�"DVANCED�(RAPHICS�
"RCHITECTURE�CHIP�SET��8ITH� THE�
RELEASE�OF�"TARIjS�'ALCON
� THE�NEED� IS�
GREATER�THAN�EVER�FOR�$OMMODORE�TO�
RELEASE�AN�ENHANCED�"MIGA�AT�A�
REASONABLE� PRICE�� 4PEAKING�OF�THE�
'ALCON
� 4UMNER�SAID
� k *� DON�T�THINK� IT�
WILL� SUCCEED�l� *F�$OMMODORE�CAN�
RELEASE�MORE�MACHINES� LIKE�THE�
"����
� HE�MAY�BE� RIGHT�

$)�0./-4� - ��/$*).



k5HE�GRAPHICS�ARE�ESSENTIAL�� 1$�
OWNERS�HAVE�HAD�����COLOURS�FOR�A�
LONGTIME�� 5HIS� PUTS� THE�"MIGA�BACK�
ON� TOP�� *T�PROVES�THAT�$OMMODORE� IS�
SUPPORTING�THE�"MIGA��8E�CAN�
ASSUME�THAT�THERE�WILL� BE�OTHER
�
CHEAPER�MACHINES� TO�ENSURE�THE�
"MIGA�S�FUTURE�l� � � +A4J�*;?BDA@��
>736�BCA9C3??7C�8AC�$;>>7@@;F?

�5HE�"�����S�SUCCESS�DEPENDS�ON�
$OMMODORE�S�PROMOTIONAL�
CAMPAIGNS
� AND� IT�HAS�PROVED� ITS�
CONSIDERABLE� SKILL� IN�THIS� AREA�WITH�
THE�"����AND�"�����5HE� SUCCESS�OF�
ANY�NEW�HARDWARE�WILL� ALSO�DEPEND�
UPON� ITS� SUPPORT�BY�THIRD� PARTY�
DEVELOPERS�� )AVING�DISCUSSED�THE�
"�����WITH�(71
� *�CAN� REVEAL� THAT� IT�
WILL� BE�DEVELOPING�FOR� IT�� *N� FACT� IT� HAS�
ALREADY�DESIGNED� ONE�OF�ITS� NEW�
PRODUCTS�TO�BE�COMPATIBLE�WITH� THE

"�����l�� ��@6J�#73@;@9
�*;>;53�
*JDE7?D

k5HE� LACK�OF�A�4$4*� INTERFACE�AND�
DECENT�QUALITY�SOUND�ARE�SERIOUS�
OMISSIONS�WHICH�MAY�WELL� KILL� THE�
MACHINE�� *� THINK�THE�HEAD�OF�THE�
DESIGN� TEAM�SHOULD� BE� SACKED�� )E�
IS�SOMEONE�WHO�KNOWS� NOTHING�
ABOUT�THE�"MIGA
�WHO�THOUGHT� IT�WAS�
A�1$�� #UT�THE�"("�CHIP�SET� IS�
FANTASTIC
� IT� REALLY� IS� THE�BUSINESS�l
� �!A>JA@�)3>B:�� ��+-�67G7>AB7C�8AC�
�>?3E:7C3�*JDE7?D

k"LTHOUGH� STOPPING�SHORT�OF�FULL� ����
BIT�COLOUR
� THE�NEW�GRAPHICS�SPEC�
SHOULD� PLEASE�VIDEO�USERS�� �THOUGH� *�
WONDER�WHETHER�THE�"�����WILL� BE�
ABLE� TO� PLAY�ANIMATIONS� IN� ALL� THOSE�
NEW�COLOURSl� � ��3CJ�.:;E7>7J��
G;67A9C3B:7C�3@6�<AFC@3>;DE

)463� 03� 8/,�$"�
OF�THE�OLDER�
&$4�� 4PRITES�ARE�
ALSO� IMPROVED
�
WITH� A�MAXIMUM�
WIDTH� NOW�OF����
PIXELS�

#ECAUSE�OF�
THE�"("�S����BIT�
ARCHITECTURE
� IT�
WILL� NOT�BE�MADE�
AVAILABLE�FOR�
"���S�OR�
"����4� 5HE�MUCH�TALKED�ABOUT�"����� IS

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����



� � � �

!KGE?Q�
@SLBJCB�DMP�
#FPGQRK?Q
�

# �'�/ ./��f``� �0)�' .� !*-�
/# � -0)� 0+�/*��#-$./(�.�
#�1 � �  )� �))*0)� �� �4�
�*((*�*- ;

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

�# �0DGA9�);��DBBD9DG:�,=DL�$)�
��.�� )��2�.�/# �.� ) �*!�(�)4�
 3�$/$)"�+-*�0�/� '�0)�# .;� 	 - Q.�
*0-�./*+E+- ..� -*0)�E0+�*!�/# �
#$"#'$"#/.� E ��� !0''� - +*-/�2$''� �++ �-�
$)� ) 3/�(*)/#=.� $..0 ;
H � ���� .#*2 �� $/.� � --$)" -�
��� ' -�/*-;� �# � `c�	5�df^a^�
+-*� ..*-�"$1 .��c^^.� �)���`^^^.�
/# � .�( � + -!*-(�)� � �.� �)��a^^^�
!*-�*)'4�X`bg;gc;� 
/�#�.� .+�� �*)�
�*�-�� !*-���(�/#.� �*E+-*� ..*-��)��
f���*!����;
H ��*((*�*- � �))*0)� ��/# �
$(($) )/��--$1�'� *!�����
�� ���+/*-.�
!*-�/# ��`^^^� �)���a^^^8� "$1$)"�/# �
(��#$) .� ��� ..� /*� �)4��- �$/���-�E�
��. �� #�-�2�- �*-�.*!/2�- � /#�/�
� �*( .� �1�$'��' � !*-�/# ��d^^;
H ��*((*�*- � �*)!$-( �� /#�/�/# - �
2$''� $)� /$( �� � �)��($"�� '�+/*+;
H � �*((*�*- �2$''� #�1 � �� ���
� 

�
��-�� �1�$'��' � !*-�/# ��b^^^��4�
�#-$./(�.;� ���
� 

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

(�" (�./ -:� �)� �)��a^^^8�

(�" (�./ -�2>>� (*-+#� �� �-*����./E
.$5 �� $(�" � .*( � `^j�!�./ -�/#�)� �

�$( �� �/�/# �4*0)" -�+*/ )/$�'�
�04 -8� �# ��$'�8� �# �� $-��H� �# �
�$�& ��+��&�2$''� . ''� !*-�Zabg;gg;� 
/�
$)�'0� .� �' �/-*)$���-/.=� ���$)/�


8�
�� �)=.� �0.#?�1 -8� �4./ (� a =.�
�0//4��)���$�-*�-*. P.��-�)���-$3:

�# ��d^^�2$/#� �� `^��� #�-�� �$.&�
2$''� � � .*'�� �.� +�-/�*!�/# �
�+$�=
�)"0�" � 
����0)�' � !*-�
Zbgg;gg;� �#$.� $)�'0� .� ���$)/�


8�
�*(�-&=.� �-$1$�'��0-.0$/��)���($"�

�(�5$)"�(*-+#$)"�!-*(� �'��&�� '/=.�
#B6<:B6HI:G�+��&�" 

�$'$�*)��-�+#$�.�2*-&./�/$*);
H ��� `bE�$/�"-�+#$�.� �*�-�� �)�� �$"$/�'�
1$� *� �$/$)"�.4./ (�2 - �
� (*)./-�/ �� �4��$"$/�'��$�-*)$�.;�
�$1$�� `b� #�.� ��(�3$(0(� - .*'0/$*)�
*!�`^bf3`^bf� +$3 '.�2$/#� _d;e�
($''$*)��*'*0-.� �)�� �)� fE�$/��'+#��
�#�)) ';� 
/.� _d��� *!�1$� *�( (*-48�
f���*!�+-*"-�(�( (*-48� � 3�.�

)./-0( )/.�"-�+#$�.� +-*� ..*-��)��
!*0-�(�/#.��*E+-*� ..*-.� )��' � $/�
/*� ��'�0'�/ � �)�� - )� -� _^^8^^^�
.#�� �� +*'4"*).� + -�. �*)�;� �# �
�$"$/�'� ��$/��./ -���)� - �*-�� �)��
�*(+- ..� 1$� *� �/�`c� !-�( .� + -�
. �*)���$- �/� /*� #�-�� �$.&� 0.$)"��E
�����*(+- ..$*)�/ �#)*'*"4;�
�-�( .� ��)� /# )� � � �$/ �� � !*- �
� $)"�. )/�/*� �)� ����8� ��
�*-���	��
- �*-� -�*-�(*)$/*-;
H ��+�'�� �#)*'*"4P.��+�'�$.$*)� `bE�
�$/�"-�+#$�.� �*�-��2�.� ./-0//$)"� $/.�
./0!!;��$/#� �� -�)" �*!�+-*($. �� ���E
*).8� /# ��*�-�� '**&.� . /�/*�"$1 �
� 2� &P.��$� *��*�./ -��� -0)� !*-� $/.�
(*) 4;��)�� $/=.� ��
��*(+�/$�' 6�
06I8=�DJI�;DG�6�;JAA�G:K>:L�>C�C:MI�
BDCI=VH�>HHJ:�

�A??A7AC8�D�
����(��
8?F>4EAC
�*((*�*- =.�chf���� �-$�" �*�/��
2$''� � � �1�$'��' � �4�/# �/$( �4*0�
- ���/#$.;

�-$� �� �/��-*0)��Z`c^8� /# � �*�-��
2$''� !$/� $)� /# ��($"�� _c^^� �)�� '�-" -�
(*� '.;� 
/��*( .�2$/#� �)� 
)/ '� afd���
+-*� ..*-��'*�& �� �/�`c�	5� �)��
`���*!����� �1�$'��' � !*-�0. � �4��*/#�
/# � ��� �)�� /# ��($"�;� ��1 -.$*)� $.�
�'.*� +'�)) �� !*-�/# ��d^^�2#$�#�2$''�
. ''� �/��� .'$"#/'4� '*2 -�+-$� ;

�*+�*!�/# �-�)" �
dhf���� (0'�/$*)�
!-*(��*-/ 3
�*-/ 3� #�.��))*0)� �� ��dhf� ���
 (0'�/*-�!*-�/# ��ae``B�b```B �
�c```� -�)" �*!��($"�.;

�# � 
)/ '� bfd� �#$+� $.� 0. �� $)�
./�/ E*!E/# E�-/���.8� �)�� $.� -*0"#'4�
 ,0$1�' )/�/*� �� df^b^� ��� ' -�/*-;�
�# ��*-/ 3� (0'�/*-� )��' .��($"��
*2) -.� /*� &  +� 0+�2$/#� /# �1 -4�� ./�
*!���.;

�# � �*'� )� ��/ �bfd� �
�� #�.� ��
bfd���+-*� ..*-��'*�& �� �/�`c�	58�
�*(+' / �2$/#� *)E�#$+� ���# ;� 
/� #�.� ��
!0''� a`E�$/���/�� �0.� �)�� �*( .�2$/#�
`���*!�d^� )�)*�. �*)�� ���;��)� *)E
�*�-�� 
��� #�-�� �$.&� $)/ -!�� � $.�
$)�'0� �8� �.� $.� �� �*E+-*� ..*-�.'*/;� �)�
*+/$*)�'� !'*++4��$.&��*)/-*'' -� $.�
�1�$'��' ;� �# �  (0'�/*-�2$''� . ''� !*-�
�-*0)��Zfc^;� �3+ �/��� - 1$ 2� .**);�
�*-/ 3�� � ^_^bg� e_a_�cge`_b;

3S@������ �� � � �
?AACJCP?RMP�?R�
!KCPGA?L�QFMU

�867�@D0;8CH�
0D38>�5>A�
C74��<860
�0)�$5 � 
)�0./-$ .=� ��eaf��$"$/�'�
�0�$*���-�� #�.��  )� '�0)�# �;

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

�# � ��-�� .�(+' .� �/� 0+�/*�
bf�	58�2$/#� db�/$( .� *1 -E.�(+'$)";�
��(+' .���)� � � - �*-� ��/*� �)��
+'�4 �� ���&�!-*(� #�-�� �$.&;� �0++'$ ��
2$/#� /# � #�-�2�- � $.�1 -.$*)� `� *!�/# �
�/0�$*� MR �+��&�" � !$-./�.*'��2$/#�
�0)�$5 =.� _`E�$/���_^_`� ��-�;� �# �
.*!/2�- � +-*1$� .���� �)�� 
���
( / -.8� (0'/$E/-��&�($3$)"8�  $"#/�/-��&�
+'�4���&�2$/#� .$(0'/�) *0.� /2*�/-��&�
- �*-�8� !0''�  �$/$)"�!��$'$/$ .� �)�� ��./�
�*0-$ -��-�).!*-(�  !! �/.;� �)��� 33�
+*-/� $.� �'.*� +-*1$� �� !*-� 3/ -)�'�
�*)/-*';

�# ���c_d8� $)�'0�$)"� .*!/2�- 8�
2$''� �*./� $)� /# � - "$*)�*!�Z_^^^;� 
/� $.�
�$./-$�0/ �� $)� /# � ����4�	����-& /$)"�
U � ^eca�dfd^^^;� �2) -.� *!�/# �
��_^_`� ��)� 0+"-�� � �4��*)/��/$)"�
�0)�$5 � 
)�0./-$ .� �$- �/�*)� U � ^_^_�
b^f� aeb�bgd`;

�*( /#$)"�!*-� 1 -4*) � $)� /# ��f``� �0)�' .

� 3/�2*-�
+-*� ..*-8� �� �)=.�
�+$�8� �$'' ))$0(=.�
�*( ��)�� �4./ (�
a =.��4/#:

�/�)�E�'*) �
�d^^.�2$''� ./$''� � �
�1�$'��' � $)� '$($/ ��
,0�)/$/$ .;
�*(( )/$)"�*)�/# �
- � )/�+-$� �
�#�)" 8� � ''4�
�0() -�.�$��/#�/�
/# �(��#$) P.� -�/ �
*!�.�' � #��� (*- �
/#�)� ,0��-0+' ��
�0-$)"�/# � !$-./�
(*)/#� *!�/# � �-*+;� �)�  1 )�"- �/ -�
$)�- �. � $.�  3+ �/ �� �.� �#-$./(�.�
�++-*��# .� �)�� �������1 -/$.$)"�
��(+�$")� � "$).;� �//-��/$1 � +*$)/E*!E�
.�' � 0)$/.� �- � � $)"� +'�� �� $)�
�*((*�*- � ./*�&$./.8� $)�'0�$)"�
�*( /;� ��2 '�*( �(*1 � $.� /# 

 (+'*4( )/�*!��� / �(� *!�
� (*)./-�/*-.�/*� /-�1 '� ��-*..� /# �
�*0)/-48� .#*2$)"�+ *+' � /# �1$-/0 .�
*!� ����� �)�� $)1$/$)"�/# (�/*�/-4�/# �
(��#$) .� !*-�/# (. '1 .;� �*� # '+�
�*+ �2$/#� /# �� (�)�8� �*((*�*- �
)*2�#�.� �� !��/*-4�+-*�0�$)"��d^^.

0" ,+!� %,& "� #&/01
�$-./� �#*$� � �*(+0/ -.� $.�  3+�)�$)";�
�.� +�-/8�*!� $/.� +'�).� $/� #�.��#�)" ��
$/.� )�( � /*� �$-./� �*(+0/ -�� )/- ;�
�# � ) 2� )0(� -� $.�^ca`� a_gbbb;

0 � ".*("��	������H �
����� ���H ���������� ����



"DB;��99DICHG�Q
 L�?BT?LACB�TCPQGML�MD�
'MKC� AAMSLRQ
�UFGAF�GQ�

JGKGRCB�MLJW�@W�RFC�A?N?AGRW�MD�WMSP�
AMKNSRCP��2MNFGQRGA?RCB�PCNMPRGLE�UGRF�

EP?NFGAQ
�?LB�QNCAG?J�MNRGMLQ�QSAF�?Q�5 3�
?LB�JM?L�A?JASJ?RGML�D?AGJGRGCQ��$OS?JJW�

QSGR?@JC�DMP�@SQGLCQQCQ
�AJS@Q�?LB�AF?PGRGCQ�
	23�?LB� KGE?
�� ] � � �� �

<

� � � �I F F � > �

C O � ��$$�
"DB;��99DICHG
GBC?J�DMP�FMKC�SQCPQ�UFM�U?LR�?�QGKNJC�
JMU�AMQR�U?W�RM�NJ?L�?LB�K?L?EC�FMKC�
DGL?LACQ�� ] � � �� � � f

�!�7A9
3FGQ�D?QR
�QGKNJC�QNPC?BQFCCR�GLAJSBCQ�
K?LW�?BT?LACB�DC?RSPCQ
�GLAJSBGLE�?�

UGLBMUGLE�D?AGJGRW
�QM�RF?R�WMS�A?L�JMMI�?R�
BGDDCPCLR�N?PRQ�MD�RFC�QNPC?BQFCCR�?R�RFC�Q?KC�

RGKC�� ] � � �� �

4 4 e

'7?AG>DH�*AIG
(D�WMS�CTCP�LCCB�RM�QCLB�MSR�K?GJGLEQ�MP�
NPGLR�J?@CJQ
�RFGQ�NPMEP?K�GQ�DMP�WMS�
 LGK?RCB�J?@CJQ�?NNC?P�ML�QAPCCL�?Q�?�
AMLRGLSMSQ�QFCCR
�?JJMUGLE�WMS�RM�QAPMJJ�
@?AIU?PBQ�?LB�DMPU?PBQ��8MS�A?L�QC?PAF
�QMPR�
?LB�BCRCAR�BSNJGA?RC�J?@CJQ
�NPGLR�QGBC�@W�QGBC�
?LB�KSAF�KMPC�� ] � � �� �

�!�DG;
(D�WMSdPC�JMMIGLE�DMP�D?QR�?AACQQ�RM�

GLDMPK?RGML
�?LB�RFC�?@GJGRW�RM�APC?RC�
ASQRMKGQCB�PCNMPRQ
� RFCL�RFGQ�PCJ?RGML?J�

B?R?@?QC�GQ�DMP�WMS�	23
�� ] � � �� �

� 
 ��� �
%AY�#Y�%AY
 L�CVACJJCLR�U?W�RM�H�
@C�PCKGLBCB�MD�@GPRFA

�CR�MPE?LGQCB��8MS�JJ�
JWQ
�KCCRGLEQ�?LB

?NNMGLRKCLRQ��(R�GLAJSBCQ�KMLRF�UCCI�B?W�
NJ?LLCPQ�?LB�?SRMK?RGA�PCKGLBCPQ�MD�MTCPBSC�
CTCLRQ�� ] � � �� �

1ERSONAL�5AX�1LANNER
/J?L�WMSP�MUL�R?V�UGRF�C?QC��3FGQ�QGKNJC�
NPMEP?K�UGJJ�A?JASJ?RC�WMSP�GLAMKC�R?V�
JG?@GJGRW
�?JJMUGLE�WMS�RM�NCPDMPK�GLQR?LR�

UF?R�GD��A?JASJ?RGMLQ�?LB�NPMBSAC�NCPRGLCLR�
D?ARQ�?@MSR�WMSP�R?V�NMQGRGML�� �NPMDCQQGML?J�
TCPQGML�GQ�?JQM�?T?GJ?@JC�DMP�?AAMSLR?LRQ�?LB�

DGL?LAG?J�?BTGQCPQ� ] � � �� �

P-"//*3

&�5YPE
3P?LQDMPK�WMSP�AMKNSRCP�GLRM�?�RWNC�
UPGRCP��!CA?SQC�RCVR�GQ�NPGLRCB�GLQR?LRJW
�WMS�
A?L�JGLC�SN�WMSP�DMPK
�NPCQQ�PCRSPL�?LB�QN?AC�
?�DCU�RGKCQ�RM�KMTC�RM�RFC�AMPPCAR�NJ?AC
�?LB�
RFCL�QR?PR�RWNGLE��(BC?J�DMP�DGJJGLE�GL�DMPKQ�
?LB�CLTCJMNCQ�� ] � � �� �

4YSTEM��
 �QSGRC�MD�NPMEP?KQ�UFGAF�NCPDMPK�?JJ�RFC�@?QGA�DSLARGMLQ�
DMP�?�QK?JJ�@SQGLCQQ��3FCW�K?W�@C�SQCB�
GLBCNCLBCLRJW�MP�GLRCEP?RCB�?LB�GLAJSBC�
"?QFDJMU�"MLRPMJJCP
�2RMAI�"MLRPMJ�?LB�
(LTMGAGLE�?LB�2R?RCKCLRQ�� ] � � �� �

4YSTEM� �E
+GIC�2WQRCK� �
� @SR� UGRF� CVRCLBCB�A?N?AGRW�

DMP�ASQRMKCP�?AAMSLRQ� ?LB� QRMAI� GRCKQ
�
] � � �� �

Tg

*� I W �

$ASHBOOK�$ONTROLLER
3?IC�RFC�BPSBECPW�MSR�MD�@MMI�ICCNGLE�?Q�
RFGQ�NPMEP?K�UGJJ�PCNJ?AC�WMSP�A?QF�?LB�
NCRRW�A?QF�@MMIQ��(L�?BBGRGML�RM�PCAMPBGLE�� �
A?QF
�@?LI�?LB�5 3�RP?LQ?ARGMLQ
�WMS�A?L�
CLRCP�APCBGR�Q?JCQ�?LB�NSPAF?QCQ
�?LB�DMP�?JJ�
RFCQC�CLRPGCQ�RFC�NPMEP?K�UGJJ�?SRMK?RGA?JJW�
AMKNJCRC�BMS@JC�CLRPW�PMSRGLCQ
�RM�CLQSPC�

WMSP�PCAMPBQ�?PC�?JU?WQ�GL�@?J?LAC� ] � � �� �

 ?C7A��99DICHG
4QGLE�RFC�GLDMPK?RGML�APC?RCB�UGRF�

"?QF@MMI�"MLRPMJJCP
� RFGQ�NPMEP?K�UGJJ�
NPMBSAC�?�AMKNJCRC�QCR�MD�?AAMSLRQ
�GLAJSBGLE�

3PG?J�!?J?LAC
�3P?BGLE�?LB�/PMDGR�?LB�+MQQ�
 AAMSLR
�!?J?LAC�2FCCR
�?Q�UCJJ�?Q�SQCDSJ�

?AAMSLRGLE�P?RGMQ�� ] � � �� �

$ASHBOOK�$OMBO
 �KMLCW�Q?TGLE�AMK@GL?RGML�N?AI�AMLR?GLGLE�"?QF@MMI

"MLRPMJJCP�?LB�%GL?J� AAMSLRQ�� ] � � �� �

8ORDWORTHe
3FC�EP?NFGA?J�L?RSPC�MD�6MPBUMPRF�K?ICQ�
NPMBSAGLE�BMASKCLRQ�D?QRCP�?LB�C?QGCP�
6GRF�RFC�CLF?LACB�NPGLRGLE�DMLRQ
�"MJJGLQ�
2NCJJGLE�"FCAICP�?LB�3FCQ?SPSQ
�LM�MRFCP�
UMPB�NPMACQQMP�AMKCQ�AJMQC�	 KGE?
��] � � � �� �

5HE�%IGITA�RANGE�IS�AVAILABLE�FOR�$OMMODORE�"MIGA
�
"TARI�45�AND�*#.�1$�UNLESS�STATED�OTHERWISE
�AND�EVERY�
PROGRAM�COMES�WITH�A�SEVEN�DAY�MONEY�BACK�GUARANTEE�

5HE�ONLY�WAY�TO�REALLY�APPRECIATE�%IGITA�SOFTWARE�IS�TO�
USE�IT��1HONE�������������FOR�MORE�INFORMATION
�OR�WRITE�
TO�%IGITA
�'3&&1045
�&XMOUTH�&9���:;��" LL�PRICES�
INCLUDE�7"5
�POSTAGE�AND�PACKAGING�

4EE�US�A T�
n I � R "

$)/ -)�/$*)�'
S O F T W A R E � T B A T S � R I G H T �

3FC�#GEGR?�P?LEC�GQ�?T?GJ?@JC�RM�RFC�RP?BC�RFPMSEF�"MJSK@SQ
�&CK
�
'!�,?PICRGLE
�(!#
�+?XCP
�+CGQSPCQMDR
�/PCAGQGML�?LB�- � & �

#GEGR?�(LRCPL?RGML?J�+RB� !J?AI�'MPQC�'MSQC� $VKMSRF�$7���)+� $-&+ -#� 3CJ������������� %?V������������
����)!)�!-�+"�/$!�
%#%/��#-+0,


%#%(���/$!�
%#%/.�%+#+�� �+)!����+0*/.���* ��+- 2+-/$��-!�-!#%./!-! �/-� !)�-'.���* �GD ;HK 6 F: �H= 6 ;G �F >< = H ��-!�/-� !)�-'.�+ "�
%#%/���+( %*#.��/ ��

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



� � � �

�0/0- �*!��*(+0/$)"�/*�� 
��)#*��&,)+� *� +&�' #�0 ��&*+�ID�I=:�BDHI�6B7>I>DJH�/97:>=583�-80 �
�#��+)&% ���%+�)+� %$�%+�*�&. �+� *��&,%+)0���*�*��%�  %�0��)*

� # ���Q.� �$"" ./��*(+0/ -�
.#*2�!*-�4 �-.� $.��''� . /�!*-�
�*1 (� -�e;� -=:� JIJG:�
�CI:GI6>CB:CI�,=DL�2$''�

��/ -�!*-��''� #*( ��*(+0/ -��)��
�*).*' � 0. -.8� �)�� $)�*-+*-�/ .� -=:�
0DGA9�);��DBBD9DG:�,=DL�

�*����*(*��/ �/# � 3+ �/ ��
a``8```�1$.$/*-.8� /# � #0" �)0(� -�
*!� 3#$�$/*-.��)��.*( �*!�/# � '�-" �
�)�� 30� -�)/��$.+'�4.8� /# �.#*2�
2$''� � �/�&$)"�+'�� � $)� �*/#� ��-'.�
�*0-/�a��)��b� $)� 
*)�*);

�	��������

/�2$''� � �/# � + -! �/�*++*-/0)$/4�/*�
2$/) ..�/# �!0/0- �*!�#*( �
 )/ -/�$)( )/8� +$�&�0+�/# � '�/ ./� $)�
#�-�2�- ��)��.*!/2�- 8� �)��(  /�
/# � + *+' � � #$)��4*0-�!�1*0-$/ �
(�".8� $)�'0�$)"��B><6�,=DEE:G�

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

#�1 �/# ��#�)� �/*�(  /�/# �+ *+' �
- .+*).$�' �!*-�/# � ' ��$)"�(�"�E
5$) .�!*-�/# ��($"�;� �0/�2#�/�
(�& .�/# �.#*2�.*( /#$)"�*0/�*!�
/# �*-�$)�-4� $.�/# �-�)" �*!� < 3/-�E

�0--$�0'�-=� ��/$1$/$ .�E �/# �"�( .�
�-��� .8� �*(+ /$/$*).8� !�$-"-*0)��
-$� .8� /# �#0" �1$� *�2�'';� �# - =''�
�'.*�� �/# � !$)�'.�/*�/# ���/$*)�'�
�*(+0/ -���( .��#�(+$*).#$+.�/*�
� �/ ' 1$. �� *)� 
��Q.�!*-/#�*($)"�
�*(+0/ -�+-*"-�(( ��69�#C;AJ:C8:��
\b`8```� $)� +-$5 �(*) 4� $.� 0+�!*-�
"-��.8��*0-/ .4�*!��0/0- ��0�'$.#$)";

�$.$/*-.�/*� '�./�4 �-=.��B><6�
 DGB6I�.+*).*- ��0DGA9�);�
�DBBD9DG:�,=DL�2$''� � � - �..0- ��
/*�&)*2�/#�/��''�*!�$/.� ' ( )/.�2$''�
� � +- . )/��/�/# � JIJG:�
�CI:GI6>CB:CI�,=DL
� $)�'0�$)"�/# �
(�)0!��/0- -�*!�/# ��($"�� $/. '!;�
�# 4�(�4��'.*� - ( (� -�/# �
!�$-"-*0)�� -$� �. /�0+��4�
�� �);� � 

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

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

�# �.#*2�-0).� !-*(��#0-.��4�
�*1 (� -�e�/*��0)��4��*1 (� -�h;�

/� $.�*+ )� !-*(�i;c`�(�/*�e;``+(�
*)��#0-.��4�/*���/0-��49� i;c`�(�/*�
d;``+(�*)��0)��4;
�$�& /.��- 

\g� !*-���0'/.� �)��\e �!*-��#$'�- )�
0)� -�ad;��!��*0-. 8� $/�(�& .�. ). �
/*��1*$��/# �,0 0 .��4��**&$)"�4*0-�
/$�& /.� $)� ��1�)� ;� �*0� ��)��*�/#$.8�
�)��.�1 �\a;`e�+ -�/$�& /� $)/*�/# �
��-"�$)8� �4���''$)"�/# ��- �$/���-��
#*/'$) �*)�* � `ea�cef� e`he;

�*28�%0./�/*�2# /�4*0-��++ /$/ 8�
# - =.� �� +- 1$ 2�*!�.*( �*!�/# �
(*- � $)/ - ./$)"�/#$)".�/*�� �.  )�
�/�/# �.#*2;;;

555��� � ������555� � � � � � � � 55 5

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

�*$NN6

� D .� � M E

QA9� I,����� �9�

�-� � o - � Q  �
-�)";V`� ��5�>:4D,��� #

# �+ �E1""n ./�

9��"; E

1D� *��O��. V

O � (*)*��*-)V� )I%�
.�-  R�  /�. *�5 �WW

bea/�-� .��*$*��� � � ��-$

*(+Q 

/*
& N H A N C E ? d � C O 8 RO N S �

k 4$�� E 4 7 ?
�` ED�/$/$ .��)�QO -.�/$) �� ./�Q)

'/3D+�mN�P.� GGGGGGGG
<� ? � /`��# 

$/$)*0O
�� q6 # 6 48 �����

ad`aX

p . * Q2)�
$* $

1*� H

#�.
�# Q a�+� D

� � O *��X 
  / O O �R�

G%��QQ��� �0/�Q/#��

= @6 @Q @ � c� > J M < H J ? � ;
	 * 1  O � � O � . O *

#�1 )Q`Qf QQ

*�O ��.
�/�)��S	U�� 4H�*) � E � *��

�P$"Z �� /*��/0 �E � */*"81�-)�1

*/1D+�)�P.*_�
%0./

@A�p@

`��Q��)/ -/� $)O Q ''+9 �0.2)S�
�0/0- � / � !0/0- 

' Q**�/ - � *�=�R ��O  �5 � A<6� Q

.88`�� . @ @ Q
$1����Q

���)4a

� � f ` ` ` O �


.�)

� � � � � O �`
dfa`

!��D�/ � �/�)Ma


D4D'�W

:Ad���	�

!��/0- .�* Q a

VeUjD6���R�O R� I
8� .  

< M D? �C < Q @ �

/* �-�*1 �
*-�O D�

/#�)

# 0 . QO  QR��Q�X
] O � � V $� 

� � � O �0 -/ c;
/*$�/ ��RQ��D��0 �

�#�)� 

; J4 � ; ]: @ � M @ N / W I � > b � H < O � < I ?

RQ> Q R $ . M V �&8X�@M88./�$
NaN� G �K\ \ Ma ����'�D<�I<.! F..5DDD�/�)M

D/.�-�R�

.�Q
p�X �.

0 . E
;� � � � M

!'*+��
�-D1 
�01�Q.* �� �D.�� 1-/$ )

P N @ ?

b� M� 8<3 � 3 ' � � � = @ � � 	 � R 8 O = I @ �+

�� � � � � � �� � � � � �

.�--Q�QQQaVQQ

9D��Q�"

*)
D�1$/$)O 

 @1'4�D.

D)

�-- � m
*0��Q� �D.+Q��

I T �/$( E

/# 
+-*' O

�/�)��_ � 0/

���Q��

� �� �����

$(��/ 

	PC ��

O  !�+ *+ �� O����R �XQQ

ab``m �
/ #  � O h
+-$)/ -E

/# D!%*-�Q
8DD ./� 3B /.P*)

	"--�/08���4"7&�_����
�*��!,���*�� ',$!&���
��� �����
��

��
����	������H �
����� _g�H ���������� _gg`



/ & 8 4

6,:,(1,+� (8� �(617� �4968

�%$%"����$�"$������$�
#� '�

$0<9:,)?��7=-5*-9�

��#<6,)?��7=-5*-9��

 !����" ��
1 ��
CA�5�

$0<9:���#);�
B�C��)5�������85�

#<6

���������
	���������

$. �MF<=J� ��

��������&�����
#)=-�		��
�8-9�;1+3-;
�)44��<9�+9-,1;�+)9,�

07;416-�76
V��� V�V � ����

� �
��

����� = �� �

* � � � � 6
����)

����� =
�

���� ����
\�64�e

����
����

�� � �
*� ����
����

#�''��
�FL=JL9AFE=FL

���

���

1AJLM9.
-=9DALQ

����

����

�

�����

�

���

��� ���

(K;JGHJGK= �
��

��

��� ����
"J=EDAF �

��

���� ���� 4CALE
8���E � 7

".*("�4)011&3�n �*446&� ���n �/07&.#&3�����



��
:�

����

������
���

���a;c��

�

�����
��

"MIGA� 'ORMAT� SAYS�
qBEAUTIFULLY�MADE�SLIMLINE�
DRIVE
� QUICK� ANA� QUIET�
WITH�ALL�THE�EXTRAS�q������
�� �� �� ���,#�&XTERNAL�

%RIVE
� �"CCESS�TIME���MS�

TRACK�TO �TRACK
� � ����� HIGH
� � &NABLE�DISABLE�SWITCH�
� � ���PIN�PASS�THROUGH

SOCKET
� � "LLOWS�CONNECTION�

TO �A ��RD�DRIVE
� � *NCLUDES�NEW�CHIP�

WHICH�MAKES�THE�
3OCLITE�FULLY�COMc
PATIBLE�WITH�"--�
"�����.ACHINES

_ � � �� �

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

��
���

� � &XTERNAL�HARD�DRIVE�FOR�"M IQA�
���

� � #UILT�IN�"UTOBOOTING
0N�BOARD�3AM�OPTION�UP�TO�
�.B

� � #EGINNER�FRIENDLY�ON�LINE�HELP� �
� � " �SUPER�FAST
�HIGH�CAPAC ITY �

HARD�DRIVE�THA T�LEAVES�OTHERS�
IN�ITS�WAKE

3OCHARD�
3)���$���.B�
4$4*�0,� _������
3OCHARD�3)���$�)ARD�
%ISK�$ONTROLLER� _�������
3".�UPGRADE�
PER���.B� _�����

���
����
1)*-*14�$.�������� 45&3&0� ��l�$0-063�.0/*503�
�*1 - ���4��� _̀ �(*)/#�2�--�)/4� $)�'0� .��*)) �/$)"�

���' 8�"-  )�.�-  )�.2$/�#����.+ �$!$��/$*).�
\bbi;ii

��
��������
���������
�
����B���
���

�� _bQ� - (*/ � �*)/-*'� �*'*0-� � ' 1$.$*)B�*)$/*-�
2$/#��($"���*)$/*-����' � �)'4�\agi;ii;

��
�����
1RICE�INC L�7"5

$ITIZEN� 1IN� 4HEETFEEDER� 1RINTER
���%� � ������������������������_�������������������_������
4WIFT��� � ���������������������� _�������������������_������
4WIFT��9� � ���������������������� _�������������������_������
4WIFT���&�	INC LUD ING �CO LOU R�K IT
 ��������������������������������������� _������
4WIFT���9� � � �������������������� _������������������ _������
/EW LE TT�1ACKARD
5HINKJET� ������������������������������������������������������_������
2 U IE TJE T� ������������������������������������������������������_������
%ESKJET�����CO LOUR�	��YEA R�WA RRAN TY 
���������������������������_������
%ESKJET�	��YEA R�W A RRAN TY 
������������������������������������������������_������
1AINTJE T� ������������������������������������������������������_������
$ OMM ODORE �.14�������������������������������������������������������
_������� ����������
4TAR�-$���
4TAR�-$����
4TAR�-$����
4TAR�-$�������
4TAR�-$������
$ANON �#+����
$ ANON�
$ ANON �#+��&

#ROTHER������ � ��������������������������������������������������� _������
#ROTHER�)3����%A ISYWHEE L�����������������������������������������������_������

�� ���������������������� _�������������������_������
��C O LO U R ���������� _�������������������_������
� ���������������������� _�������������������_������
� � ��������������������� _�������������������_������
���C O LO U R ��������_�������������������_������

��_������������������ _������
��_������������������ _������
���_������������������ _������

���������������\ \ \ � .
��
����d^^��
��
����
���
b�����������	�Z_`^8�^;c�������

$� 
 � ������
��8��������������_`e^
7 � 
���������
����;� ��
�����������������

_���3&5"*-
7"-6& \ f i e R O 063�13*$&�

0/-:

������
�_� �����
�	�������
������
��
��B������
���8�$)�'0� .����-/

� 4 � 
 ��.8�� (*/ ��*)/-*'��)��b^���
3&5"*-
7"-6&

�#�)) '���
\ h i e O

063�13*$&�
0/-: _���

;EEEEE EE� ��
������������������
B � J + �P,
 � J�$)�'0� .�E��($"��������'�4 -�
I� 0� *� + ����������E�	0/�#$).*).��)�4�'*+� �$��


 (($)".8�� '�*( ��$.&8

�������
���
�� ����� ��	�����

gEh���

���
���
�4�� -'*)�
)�0./-$�'��./�/ �

��--4���f�c��

���:

���

��
�
�
�
������
���

���������
���

�*3 .�*!� à
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%*".0/%�1$S
)AVE�YOU�SEEN�THE�RECENT�%IAMOND�
$OMPUTERS�AD � *T jS�BAD�ENOUGH�WITH�
THAT�$%�*�JOKE
� BUT�WHAT�ABOUT�THE�
PREVIOUS�PAGE �8HY�NOT�GET�YOURSELF�
A� REAL�COMPUTER �8HY�NOT� INDEED�
BUY�AN�"MSTRAD����SX 

4OMEHOW�*�DONjT �THINK�SO��
"LTHOUGH� *�OWN�A�#����)%
� *�ALSO�
USE�TOP�END�1$S�AND�6/*9�SYSTEMS�
ALL�DAY�AT�WORK
�SO�*�CAN�SAFELY�STATE�
WITHOUT�BIAS�THAT�1$S�ARE�CRAP�

+UST�FOR�THE� RECORD
� HERE�ARE�A�
FEW�THINGS�THAT�MY�COMPUTER�
EXPERIENCE�HAS� LED�ME�TO�NOTICE���

.Y�TRUSTY�"MIGA�HAS�SOFTWARE�
THAT�1$�OWNERS�CAN�ONLY�DREAM�OF
�
AND�EVEN�WITH� ITS�PALTRY��.)Z�
PROCESSOR
�CAN�EASILY�GIVE�A�����
RUNNING�.;@6AHD��
��A� RUN�FOR�ITS�
MONEY�

5HE�OLD�CHESTNUT�� �SOFTWARE��
(AMES�� �NOTHING�ELSE�COMES�CLOSE�
	PERHAPS�A�.EGA%RIVE
��#USINESS�
SOFTWARE�� �FAIR�ENOUGH
�MOST�
BUSINESSES�USE�1$S
�AND�THEIR�
ASSOCIATED�SOFTWARE�4FE�MOST�
DECENT�"MIGA�PACKAGES�CAN� IMPORT�
1$�STANDARD�FORMATS
� AND� IN�GENERAL�
THEY�ARE�MANY�TIMES�SUPERIOR�TO�THE�
1$�PACKAGES��8ITH�AN�EMULATOR
�YOU�
CAN�EVEN� RUN�THE�1$�SOFTWARE�ITSELF��
*jD� LIKE�TO�SEE�AN�"MIGA�EMULATOR�ON�
A�1$�

-AST�YEAR� *�WAS�PRODUCING�SOME�
REPORTS�ON�A�.AC
� AND� IN�ORDER�TO�
WORK�AT�HOME
�BORROWED�A�FRIENDjS�
"."9��4URPRISE
�4URPRISE
� IT�WAS�
ACTUALLY�FASTER�THAN�THE�GENUINE�
.AC�

5HE�ONLY�COMPUTER�BETTER�THAN�
AN�"MIGA� *� HAVE�USED� IS�A�4PARC��
BASED�9�TERMINAL
� BUT�WITH�ALL� THE�
UPGRADES�AVAILABLE�	EG�4UPER��
%ENISE
������S
�ETC
� AND�THE�
RUMOURS�OF�THE�NEW�"MIGAS
� EVEN�
THESE�ARE�COMING�UNDER�THREAT�

8ELL
�THA TjS�ENOUGH�SLAGGING�OFF�
FOR�NOW�BUT�WITH�ALL�THESE�STUPID�
kMY�COMPUTERjS�BETTER�THAN�YOURSl�
ARGUMENTS�GOING�AROUND
� *�HAD�TO�
GET� IT�OFF�MY�CHEST�� *F�ANYONE�CAN�
COME�UP�WITH�A�DECENT�PRO�1$�
ARGUMENT
� APART�FROM�PRICE�	YOU�GET�
WHAT�YOU�PAY�FOR�
� THEN� *jD� LIKE�TO�
HEAR� IT
� BUT�FOR�THE�TIME�BEING
� KEEP�
UP�THE�GOOD�WORK��?;93�*:ABB7C��
YOUjRE�AN�EXCELLENT�MAGAZINE�

+AMES�$$�%ARLING�
#RACKNELL

1OINTS�TAKEN�+AMES�� �THOUGH� *� DOUBT�
WHETHER�YOUR�"MIGA�CAN� REALLY�GIVE�A�
����A�RUN�FOR�ITS�MONEY�

*� TAKE� IT�THEN�YOU�WONjT�BE�ONE�OF�
THE� READERS�JUST�DYING�TO�CHECK�OUT�
PAGES����TO� ���OF�THIS� ISSUE���

0/�5)&�05)&3�)"/%
3EFERRING�TO�YOUR�RECENT�
CORRESPONDENCE�ON�THE���������
1LUS
� *�FIND�$OMMODORE�S�MARKETING�
STRATEGY�RATHER�STRANGE��)AVING�
OWNED�A�����FOR�THE� LAST�THREE�
YEARS
�AN�OPPORTUNITY�OCCURRED�TO�
PASS� IT�ON�AND� REPLACE�IT�WITH�A�
NEWER�MODEL�� -OOKING�AROUND�THE

LOCAL�AGENTS�THE�����AND�THE�1IUS�
WERE�ON�DISPLAY�BUT�NO�TECHNICAL�
INFORMATION�ON�EITHER�WAS�AVAILABLE��
5HE�SALESMAN�COULD�ONLY�GIVE�A�
SUPERFICIAL�EXPLANATION�OF�THE�
DIFFERENCES�AND�CHANGES�MADE
�
BASED�ON�HEARSAY�AND� RUMOUR��8HEN�
*� BOUGHT�THE����� *�WAS�GIVEN�ALL�THE�
PAMPHLETS�CONTAINING�FULL�DETAILS�OF�
THE�SPECIFICATION�AND�POSSIBILITIES��
$OMMODORE�OBVIOUSLY�DOESNjT �
BOTHER�ANY�MORE�

5HE�MOST�STARTLING�IMPROVEMENT�
MADE�TO�THE����� IN� ITS�SEVEN�YEAR�
LIFE�APPEARED� LAST�0CTOBER�
UNHERALDED
�UNANNOUNCED��/OW�SIX�
MONTHS� LATER�IT�IS�DEAD�

"S�AN�OWNER
� *� RECEIVED� LETTERS�
FROM�TIME�TO�TIME�TO�TAKE�OUT�A�
MAINTENANCE�CONTRACT�WITH�THE�
$OMMODORE�3EPAIR�$ENTRE��)OW�
MUCH�WOULD�THAT�HAVE�BEEN�WORTH�
NOW 

"�FRIENDLY�DEALER�IN�MY� LOCAL�
TOWN� RECENTLY�TOLD�ME�HE�HAS�NOW�
STOPPED�SELLING�THE�"MIGA�� �HIS�
CUSTOMERS�WERE�BECOMING�
HOPELESSLY�AND�UTTERLY�CONFUSED�
WITH�$OMMODOREjS�CHOPPING�AND�
CHANGING�AND�ABOUT�THE�LACK�OF�ANY�
CONSISTENT�POLICY�AND�STABILITY��)E�
ALSO�KNEW�OF�OTHERS�WHO�HAD�TAKEN�
SIMILAR�ACTION�

6SING�EXISTING�EXPERIENCE�AND�
THE�DETAILS�AND�COMMENTS� IN�THE�
"MIGA�PRESS
� IT�DID�NOT�TAKE�LONG�TO�
DECIDE�ON�THE�1IUS�AS� IT�COULD�BE�
BOUGHT�WITH��.B�OF�3".�MUCH�
MORE�CHEAPLY�THAN�A��.B�����

*�DID� NOT� INTEND�TO�USE�A�HARD�
DRIVE
� AND�A�57�MODULATOR�IS�
UNNECESSARY�WHEN�YOU�HAVE�A�
MONITOR��"LSO�A�NUMERIC�KEYPAD� IS�
VERY�USEFUL�WHEN�ENTERING�LARGE�
AMOUNTS�OF�NUMERICAL�DATA�

6NLESS�YOU�ARE�GOING�TO�PLAY

pM������@p��M �g�WTRTMMMIIMWj.IMMRIMTI.
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GAMES
� A�57�IS�USELESS�ANYWAY�� *F�
YOU�HAVE�TO�USE�A�57�THE�ONLY�WAY�
TO�GET�A�HALF�DECENT�PICTURE� IS�TO�
USE�SOMETHING�LIKE�A�(OLDSTAR�
57�MONITOR�WITH�A�4CART�CONNECTION�
WHICH�DOES�NOT�USE�THE�INFERIOR�
MODULATOR�

)AVING�TRIED�A�MODULATOR�OUT
�
ADMITTEDLY�WITH�AN�OLD�BUT�STILL�
SERVICEABLE�TELLY
� THE�PICTURE�WAS�
WORSE�THAN� *�CAN�REMEMBER�ON�MY�
RUBBER�KEYED�4PECTRUM�

"S�FOR�USING�THE����)%�FOR�
SERIOUS�APPLICATIONS
�JUST�LOOK�AT�
THE�$APT��%IAMOND�ADVERT�IN� ISSUE�
���WHERE� IT� IS�OFFERING�AN�"MSTRAD�
���49�1$�FOR�_�����5HIS�COMES�
WITH�AN���.B�)%
��.B�OF�3".
�A

�����.B�DISK�DRIVE
� A���l�HIGH��
RESOLUTION�COLOUR�MONITOR
�MOUSE
�
TWO�SPEAKERS�AND�A�JOYSTICK�ALONG�
WITH�.4�%04��
�.;@6AHD�AND�
SOFTWARE
� ALL� RUNNING�AT���.)Z�

+UST�SUPPOSE�YOU�WERE�TO�
CHOOSE�A����)%��5O�MAKE� IT�
COMPARABLE
� &VESHAM�.ICROS�CAN�
SUPPLY�A����)%�WITH�AN���.B�)%�
FOR�_����AND� ITS�PRICES�ARE�USUALLY�
COMPETITIVE�� )OWEVER�THIS�WILL�HAVE�
�.B�OF�3".�AND
� AS�EVERYONE�
KNOWS
�A����)%�WITH�A�HARD�DRIVE�
FITTED�ONLY�HAS�ABOUT����.B�OF�3".�
AVAILABLE��"NY�SERIOUS�SOFTWARE�
NEEDS�AT� LEAST��.B�TO�RUN
�SO�YOU�
WILL� NEED�A��.B�3".�EXPANSION�AS�
A�MINIMUM�� 1OSSIBLY�A� LOT�MORE�

4O�ADD�ON�ANOTHER�_���TAKING�
THE�PRICE�UP�TO�_����AND�YOU�
HAVENjT �GOT�A�SCREEN�YET��5HE�
REMAINING�_����DIFFERENCE�HAS�TO�
PROVIDE�A�COLOUR�MONITOR�EVEN� IF�IT �IS�
ONLY�A���l ��"FTER�ALL�THAT�YOU�WOULD�
HAVE�A�SYSTEM�WITH�HALF�THE�3".
�
AN����,�DISK�DRIVE
� NO�JOYSTICK�AND�
NO�SOFTWARE�RUNNING�AT��.)Z�

5HERE� REALLY�IS�NO�COMPARISON�
AND� *� THINK�$OMMODORE�NEEDS�TO�
GET�ITS�ACT�TOGETHER�IF�IT� IS�GOING�TO�
STAVE�OFF�THE�THREAT�OF�EVER�
DECREASING�PRICES�FOR�1$S�WHICH�YOU�
CAN�NOW�OBTAIN� IN�BITS�AND�PIECES�TO�
BUILD�UP�YOUR�OWN�CUSTOMISED�
SYSTEM�

:OU�MIGHT�ASK�WHY�DID� *� BUY�A
����1LUS� INSTEAD�OF�A�1$�� �WELL� *�
USE� IT�AS�A�HOBBY�AND� LIKE�PLAYING�
ABOUT�� *�AM�AN�".04�FAN
� AND�
ALREADY�HAD�A�����4�TO�USE�AND� IT�
WOULD�HAVE�COST�A� LOT�TO�SCRAP�
EVERYTHING�AND�START�AGAIN�WITH�
ANOTHER�SYSTEM��#UT� *�MUST�ADMIT

$OMMODORE�DOES�STRAIN� ITS�
CUSTOMER�LOYALTY�TO�THE� LIMIT�

()�+ONES�
-EICESTERSHIRE

"LL� *�WOULD�SAY� IS�THAT�ALL�COMPUTERS�
ARE�MERE�BOXES�AND� ITjS�WHAT�YOU� RUN�
ON�THEM�AND�WHY�WHICH�MAKES�THE�
DIFFERENCE�� �NOT�THE�PARTICULAR�SPEC�
OF�THE�HARDWARE�

#65�5)&/�"("*/
5HE�REPLIES�YOU�GAVE�TO�THE�WORRIED�
"����OWNERS� IN� ISSUE����GREATLY�
REASSURED�ME
�A�FELLOW�"����OWNER��
)OWEVER
� IN�THE� LIGHT�OF�YOUR�SAYING
� �k * T jS�NOT�AS�THOUGH�����MILLION�
"MIGAS���� ARE�GOING�TO�DISAPPEAR�OFF�
THE�FACE�OF�THE�PLANET���� 	AND
�SHEER�
FORCE�OF�NUMBERS� IS�GOING�TO�
MAINTAIN�A�HEALTHY�MARKET�PROVISION�
BECAUSE�DEVELOPERS�CANjT �AFFORD�TO�
IGNORE�SUCH�A�MASSIVE�USER�BASE���l
� �*�THOUGHT�YOU�WOULD� LIKE�TO�KNOW�
OF�THE�TREATMENT�GIVEN�,ICKSTART�����
OWNERS�	AND�THERE�ARE�HUNDREDS�OF�
THOUSANDS�OF�US
� BY�SOME�WELL��
KNOWN�COMPANIES�

*� PURCHASED�A�NEW�7IDI����BY�
MAIL�ORDER�AND�EAGERLY�AWAITED� ITS�
ARRIVAL��5HE�MORNING�IT�ARRIVED� *�
RIPPED�OPEN�THE�ENVELOPE�TO�SEE�
WHAT� *� HAD�BOUGHT��"MONG�THE�
PACKAGING�*� CAME�ACROSS�AN�
ENVELOPE��4TRANGE
� *� THOUGHT
�WHATjS�
THAT�FOR �5O�MY�SHOCK� *�SOON�
DISCOVERED�THAT�*� HAD�TO�SEND�FOR�THE�
PROGRAM�DISK
�AS�THE�DISK�SUPPLIED�
IS�FOR�8ORKBENCH���USERS�ONLY��5O�
ADD� INSULT�TO� INJURY
�THE�ORDER�FORM�
SAYS�THE�����DISK� IS� k 'REE�l� *�SHOULD�
HOPE�SO�

".*("�4)011&3�n � *446&� ���n �/07&.#&3� ����� ��+
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PLUG� IT��8HICH�MEANS�THAT�$OMMODORE�
IS�GOING�TO�HAVE�THE�"����AS�A�BOXED�
UNIT�WITH� A�CABLE�COMING�OUT�AND�THIS�
CREDIT�CARD�ON�THE�END
�WHICH�MEANS�
PRESUMABLY�THAT� IF�IT�DOES�PRODUCE�
TOP�END�MACHINES�WITH� THIS�SLOT
�THEN�
ITjS� INSTANTLY�GOT�A�$%�30.�DRIVE�FOR�
THEM�
83�� *�WONDER�IF�THE�DEVELOPERS�WILL�
SIDE�STEP�THE�"��� �5HE�ONE�THING�
THAT�*�WAS�WAITING�TO�SEE�WAS�SOME�
SORT�OF�PLINTH�THAT�THE�"����SITS�ON�
WHICH�CONVERTS� IT�TO�AN�"����WITH�THE�
EDGE�CONNECTOR�TRAPDOOR�
CONFIGURATION�
+3��5HEREjS� NO�REASON�WHY�A�
DEVELOPER�COULDNjT �PRODUCE� A�
1$.$*"�CARD�THAT�FITS� INTO�THE�"����
SLOT
� SO�THAT� IF�YOUjVE�GOT�YOUR�(71�
HARD�DISK�OR�WHATEVER
�YOU�JUST�PLUG� IT�
IN� AND�THEN�YOUjRE�THERE�� *T�WOULD�
ALMOST�CERTAINLY�NEED� ITS�OWN�POWER�
AS�WELL
� THOUGH�

%3&".�."$)*/&4
"4��5ALKING�ABOUT�NEW�MACHINES�AND�
SO�ON
�MAYBE�WE�COULD�JUST�GO�
AROUND�THE�TABLE� AND�ASK�EACH�OF�YOU�
WHAT
� FROM�YOUR�CHOSEN�SPECIALISM
�
YOUR�WISH� LIST�WOULD� BE�ON�THIS�NEW�
"MIGA 
83�� *�WOULD� HAVE�THOUGHT�FIRST�OF�ALL�
A�.*%*� INTERFACE�� 5HE�"TARI�MACHINES�
DID�SO�WELL� BECAUSE�OF�THIS�
+3��:EAH
� *� AGREE�� *T�WOULD�BE�A�TRIVIAL�
THING�TO�ADD�� �THATjS�WHY�$OMMODORE�
PUT�ONE� IN�THE�$%57�
"4��8HAT�ABOUT�GRAPHICS 
83�� *� THINK� ITjS� PRETTY�WELL� SERVED�
WITH�GRAPHICS�
+)��8ELL
� IF�WE�WERE�GOING�TOTALLY�
CRAZY
� *jD� LIKE�TO�SEE�A�MACIHNE�
THAT�S� �����BASED� AT� LEAST�WITH� A�����
BIT�ARCHITECTURE�AND�WITH� A�CUSTOM�
CHIP�SET�THAT�WAS����BIT�AS�WELL�� ����
BIT�GRAPHICS�AS�STANDARD�ON�A�
STANDARD� SCREEN�� ���BIT�SOUND�WITH���
CHANNELS��.*%*� AS�STANDARD�
+3��:OU�CAN�BUILD�UP�THIS�SYSTEM�
ALREADY�
+)��5HATjS� RIGHT
� THE�TALK�ABOUT�THE�
"����� IS�YOU�HAVE����BIT�AS�
STANDARD
� SO�THE�MACHINE� *�JUST�
DESCRIBED� IS�NOT�ENTIRELY�CRAZY�
+3��5HE�POINT�IS�WEjVE�GOT�TO� LOOK�AT�
THE�FACT�THAT�THE�MARKET�FOR�BASE�
MACHINES�WITH� ���BIT�GRAPHICS� AND�
���BIT�SOUND� ISNjT �THERE�� *TjS� NOT�
GOING�TO�BE�THERE�UNTIL� THEREjS�A�VAST�
AMOUNT�OF�SOFTWARE�THAT�MAKES�USE�
OF�IT�
.4�� *T�S� LIKE�THE�CHICKEN� AND�THE�EGG��
+)�� *� DONjT �KNOW� IF�IT� IS�A�CHICKEN�AND�
EGG�SITUATION� THOUGH���� IF�$OMMODORE�
CREATES�THE�MARKET
� IF�IT�PUTS�OUT�A�
MACHINE�WITH�THIS� KIND�OF�HARDWARE����
+3��"LL� *jM�SAYING�IS�THAT�IT�CANjT�
AFFORD�TO� PUT�TOO�MUCH� IN�� �THAT�WILL�
RAISE�THE�PRICE�TOO�HIGH�
+)��5HEN�WHY�IS� IT�TALKING�ABOUT�
BRINGING�OUT�THE�"���� 
.4��8HOjS�TALKING�ABOUT�IT � *T�S�JUST�
A� RUMOUR�
+3��#UT�YOU� CAN�BUY�ALL�THESE�THINGS

AS�ADD�ONS�ANYWAY�
+)��:EAH
�BUT�A� LOT�OF�USERS�DONjT�
WANT�TO�HAVE�THE� HASSLE�OF�CHOOSING�
THIS�CARD�OR�THAT�CARD�TO�FIT� IN� THEIR�
MACHINE�� �THEY�WANT�THEM�TO�COME�
AS�STANDARD�
+3��:OU�CAN�ALWAYS�GET�SOMEONE�TO�
MAKE�ONE�UP�FOR�YOU� LIKE�THAT�
.4��5HE�PROBLEM� IS�THAT�NO�ONE� IS�
GOING�TO�WANT�TO�DEVELOP�SOFTWARE�FOR�
A�CONFIGURATION�THAT�ONLY�A�SMALL�
NUMBER�OF�PEOPLE�POSSESS�� *F�IT�WAS�
A�CASE�OF���BIT�OR����BIT�COLOUR�AS�
STANDARD� IN�THE�MACHINE
� THEN�
DEVELOPERS�WOULD�HAVE�TO�MAKE� USE�
OF�IT�
83�� *TjS� ALL� ABOUT�CONFIGURATIONS�
THOUGH
� ISNjT� IT ����YEARS�AGO� IF�YOU�
BOUGHT�A�#RITISH�CAR�� � iYOU�WANT�
CARPETS �� �THAT�S�EXTRA��� iYOU�WANT�
KNOBS�ON�THE�DOORS �� �THATjS� EXTRAj ��
/OWADAYS�THEYjVE�ALL�GOT�ELECTRIC�
WINDOWS
�ADJUSTABLE� SEATS
� AND�SO�
ON
� BECAUSE�THE�COMPETITION� HAS�
FORCED�THEM�TO�DO�THAT�

/OW�WHAT�WEjVE�GOT� IS�THE�
SITUATION�WHERE�THE�1$�MARKET�HAS�
GROWN� IN�TERMS�OF�ITS�GRAPHIC�
CAPABILITY�AND� ITS�SOUND�CAPABILITY�
*T�S�STARTING�TO�CATCH� UP�
+3�� #UT�IN�THE�1$�MARKET�THERE� IS�NO�
STANDARD
� STILL��:OU� HAVE�TO�GO�OUT�
AND�BUY�YOUR�COMPUTER�IN� A�BOX�AND�
YOU� BUY�YOUR�SOUND�CARD� AND�THEN�GO�
OUT�AND�BUY�YOUR�GRAPHICS�CARD�
83�� #UT�SOME�OF�THEM�ARE�GETTING�
TOGETHER�AND�PUTTING�PACKAGES�OUT�SO

��.)Z� j���� IS�OLD�TECHNOLOGY�� (OOD�
(OD
� IF�"PPLE�CAN�SELL� A�MACHINE�WITH�
AN� ����� IN�THERE� RUNNING�AT���.)Z�
FOR�_����THEN� SURELY�
$OMMODORE�CAN�SELL�ONE�
FOR�HALF�THE�PRICE�AND�
STILL� MAKE�A� PROFIT�
5HAT�S�WHY�IT�
SEEMS�UNREAd
SONABLE� TO�
CHARGE�
_����
FOR�
THE

"���
�
WHICH� IS
CHEAPER�SURFACE�
MOUNT�TECHNOLOGY�
+3�� *� GUESS�THE�"����COSTS�
SO�MUCH�AT�THE�MOMENT�BECAUSE�
$OMMODORE� HAS�TO�PAY�OFF�THE�COST�
OF�CONVERTING�ITS� PRODUCTION� LINES�OVER�
TO� SURFACE�MOUNT�TECHNOLOGY�� 0NCE�
THESE�COSTS� ARE�RECOVERED
� *� CAN� SEE�
THE�PRICE�OF�THE�"����COMING�DOWN�
TO�UNDER�_����
"4��:OU�CAN�GET�"���S� IN�(ERMANY�
FOR�A�THIRD�OFF�THE�PRICE�HERE�� ,ELLY�
4UMNER�	$#.�S�6,�.%
�WAS� SAYING�
THAT�THAT�WAS�BECAUSE� IT�DOESN�T�
INCLUDE�ON�SITE�MAINTENANCE�AS�PART�
OF�THE�DEAL� THERE
� AND�YET�AT�THE�
SAME�TIME�HE�WAS�SAYING�THAT�THE�
FAILURE�RATE� IT�HAD�HAD�SO�FAR�WAS�
SOMETHING�LIKE� LESS�THAN� �����

8HEREAS� THE

DIFFICULT�TO� BLOW�THE�$*"�CHIPS�
+)��0H�GOOD
� BECAUSE� *jVE�BLOWN�
LOADS�OF�THEM� IN�THE�PAST�
83�� I�WONDER�HOW�MANY�PEOPLE

ACTUALLY�BOUGHT�A�����1LUS�AND�
MIGHT�BE�HACKED�

OFF�� *� THINK

�+:7�BCA4>7?�;D�E:3E�@A	A@7�;D�9A;@9�EA�
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YOU�DONjT �HAVE�TO�DO�THAT�
+)�� &XACTLY
� A� LOT�OF�COMPANIES�ARE�
SELLING�1$S�WITH�THESE�CARDS� ALREADY�
IN� THEM�
+3��"T�THE�END�OF�THE�DAY�IT�S� USUALLY�
THE�DEALERS�WHO�PUT�THEM�TOGETHER��
5HEREjS�NO�REASON�WHY�THEY�CANjT�DO�
THE� SAME�THING�WITH� A� NEW�"MIGA�

5)&�803%�0/�5)&�"���
.4��:OU�CANjT�DO�THAT�WITH�THE�"����
THOUGH�� ����OF�USERS�DONjT �WANT�THE�
ALL�SINGING
� ALL�DANCING�MACHINE
� THEY�
JUST�WANT�THIS�CAPABILITY� IN� A�BASE�
MACHINE�
+8��#UT�THEYjRE�NOT�GOING�TO�GET� IT�AT�
THAT�PRICE�� OTHERWISE� IT�WOULDNjT�BE�A�
BASE�MACHINE�
+3��8HATjS�GOING�TO� HAVE�TO�HAPPEN� IF�
AND�WHEN�THE�NEW�TECHNOLOGY�COMES�
OUT
� IS�THAT�ITjS�GOING�TO� HAVE�TO�BE� IN�
THE�HIGH�END�MACHINES�FIRST�SO�THAT�
THE�SOFTWARE�DEVELOPERS�CAN�DEVELOP�
FOR�IT�
.4��5HE������� IS�NOT�NEW�
TECHNOLOGY�� ITjS�OLD
�YEARS�OLD��5HE

"����1LUS�WAS������OR�SO�
+3��5HIS� IS�THE�MAJOR�ADVANTAGE�OF�
GOING�OVER�TO�SURFACE�MOUNT�
.4��5HAT�S�TRUE�� *T�S� PHYSICALLY�MUCH�
MORE�ROBUST�
83�� #UT�THERE� ARE� ALSO�
DISADVANTAGES�� *�WONDER�HOW�MANY�
PEOPLE� STARTED�WITH� ,ICKSTART�����AND�
THEN� UPGRADED�TO�����AND���
+3��5HE�30.� IS� STILL� SOCKETED
� SO�YOU

5HE�"����� �
REPLACEMENT�FOR�

THE�"����AND�FIRST�IN�
A�NEW�RANGE�OF�"MIGAS�

FOR�THE� ���S�� #UT� IS� IT�GOOD�
ENOUGH�TO�RETAIN�$OMMODOREjS�
IN�THE�MARKET�PLACE 

$OMMODORE� LOST�A� LOT�OF�STREET�CRED�
FOR�THAT�� *T�SEEMED�TO�BE�HALFd
HEARTED�� IT�JUST�SLIPPED� IN�� A� LOT�OF�
PEOPLE�BOUGHT�IT�AND�THEY�MUST�HAVE�
BEEN� REALLY�HACKED�OFF�
+3�� *� THINK�POSSIBLY�THAT�IT�JUST�HAD�TO�
RELEASE�THE�"����1LUS�BECAUSE� IT�RAN�
OUT�OF�THE�OLD�CHIPS�� IT�RAN�OUT�OF�����
,ICKSTARTS�AND� %ENISES� AND�WHAT�
HAVE�YOU�� AND� IT�DIDNjT �WANT�TO�
PRODUCE�A�NEW�BATCH��5HE�"����1LUS�
CAME�OUT�A� LOT�EARLIER�THAN�EXPECTED��
83��8ELL� THAT�STINKS�OF�CRISIS�
MANAGEMENT�RATHER�THAN� PLANNING�
+3��8ELL� THE�"����WAS�SELLING�FAR�
HIGHER�THAN�EXPECTATIONS
� SO�ALL�
$OMMODOREjS�PLANNING�WENT�OUT�THE�
WINDOW�
83�� #UT�THE�PUNTERS� IN� THE�STREET�
SUFFER
� BECAUSE�THEY�GO�OUT�WITH� THEIR�
MONEY�AND�BUY�A�NEW�MACHINE���
+8��0H
� *� DON�T�THINK�SOMEBODY�WHO�
HAS�BOUGHT�AN�"����1LUS�HAS�
SUFFERED�� *TjS�A�GOOD�MACHINE�
(8��#UT�PEOPLE� ARE�HACKED�OFF�BY�
THE�MARKETING�STRATEGY
� NOT�BY�THE�
MACHINE� THEYjVE�GOT�� #ECAUSE�
THEY�VE�GONE�OUT�AND�BOUGHT�A�BOX
�
AND�THEN� SUDDENLY�A�NEW�ONE� IS�OUT��
+3�� #UT�THEN�YOU�GET�THAT� IN� ANY�
MARKET��:OU�GO�OUT�AND�BUY�A�CAR
�
AND� THEN� NEXT�WEEK�THE�COMPANY�
BRINGS�OUT�A�NEW�CAR�� *TjS� INEVITABLE��
COMPANIES�HAVE�TO� RELEASE�NEW�
PRODUCTS�AND� PEOPLE�WILL� ALWAYS�GET�
ANNOYED� IF�THEYjRE�THE� PEOPLE�WHO�

BOUGHT�THE�OLD
PRODUCT�A

�  �HA@67C�:AH�?3@J�B7AB>7�35EF3>>J�
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CAN�STILL� UPGRADE�,ICKSTARTS��5HE�ONLY�
OTHER�REAL� PROBLEM�THAT�THE�"���S�
HAD�WAS�THAT� IT�WAS�VERY�EASY�TO�
BLOW�$*"�CHIPS
� AND�APPARENTLY�
THERE�S�NOW�BETTER�PROTECTION�ON�THE�
"����FOR�THEM�� *TjS� NOW�FAR�MORE

WEEK�BEFORE�
+8��5HAT�S� RIGHT�� *jVE�BOUGHT�THINGS�
AND� NEXT�WEEK�THEY�VE�GONE�ON�
SPECIAL� OFFER�
.4��4TILL
� THE�"����WAS�A�BIT�OF�A�
JOKE�WASNjT� IT 
"4��8HY�DO�YOU�THINK�THAT 
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GAMES�ON�THE�"MIGA� IS�MUCH� BETTER��
.4�� #UT�THE�VAST�MAJORITY�OF�GAMES�
ON�THE�"MIGA�ARE�RUBBISH
� ESPECIALLY�
WHEN�YOU� COMPARE�THEM�TO�THE� LIKES�
OF�4ONIC�OR�.AR�O�5HEY�RE�ONLY�_���
MORE
� BUT�THE� KIDS�WILL�JUST�PLAY�THEM�
AND� PLAY�THEM�AND�PLAY�THEM�
5HERE�S�SO�MUCH�MORE� IN�THEM�
"4��0,
� CAN�WE�ASSUME�FOR�A�
MOMENT�THAT�AFTER�$HRISTMAS����THE�
GAMES�MARKET�FOR�THE�"MIGA�HAS�
PLUMMETTED�� #ASICALLY�PEOPLE�ARE�
BUYING�4/&4�AND�.EGA�%RIVES�
8HERE�DOES�THAT� LEAVE� THE�"MIGA 
+8�� *T� LEAVES� THE�"MIGA�����DEAD�
"4�� 4O
� IF�WE�HAD�A�
SCENARIO�WHERE�THE�"MIGA�
WASN�T�BEING�BOUGHT�AS�
A�GAMES�MACHINE�
ANYMORE
� DO�YOU�
THINK�THAT� LEAVES�THE�
"MIGA�AS�A�SORT�OF�
POOR�MAN�S�.AC � *F�YOU�
LOOK�AT�THE�.AC�AS�BEING�
THE�%51�MACHINE� PAR�
EXCELLENCE
� COULD�YOU� SEE�THE�"MIGA�
AS�BEING� THE�VIDEO�AND�GRAPHICS�
MACHINE 
+8��8ITH�THE� RIGHT�SOFTWARE
� AND�WITH�
THE�HARDWARE�WE�WERE�TALKING�ABOUT�
RIGHT�AT�THE�VERY�BEGINNING��5HAT�S�
EXACTLY�WHAT�WOULD� HAVE�TO�HAPPEN� IF�
THE�GAMES�MARKET�FELL� THROUGH��
$OMMODORE�WOULD� HAVE�TO� SCRAP�THE�
"���
� PROBABLY�HAVE�TO�SCRAP�THE�
�����BASED�MACHINE
� AND�GO�"�����
UPWARDS�
.4�� *� THINK�WHAT�IT�HAS� ALSO�GOT�TO�DO�
IS� IMPROVE�8ORKBENCH� CONSIDERABLY
�
IMPROVE�THE�WHOLE�OF�*NTUITION��
*NTUITION� IS� A�GREAT� IDEA
� BUT�EVEN�
NOW� IT jS� NOWHERE� NEAR�AS�GOOD� AS�
THE�.AC� INTERFACE�
+8��"LSO�THIRD� PARTY�SOFTWARE� HAS�GOT�
TO�GET�BETTER�
+3��5HAT�S�NOT�TRUE�� *TjS�THE� SOFTWARE�
THAT�USES� IT��5HE�ACTUAL� SUPPORT�
UNDER�*NTUITION
� PARTICULARLY� IF�YOU�
HAVE� ,ICKSTART��
� IS�THERE
� IT�S�JUST�
THAT�THE�SOFTWARE�COMPANIES�ARE�NOT�
USING� IT�� THEYjRE� NOT�FOLLOWING�THE�
STYLE�GUIDE�
+8�� ,ELLY�4UMNER�MADE�THIS� POINT�
TALKING�ABOUT�THE� NEW� j����MACHINE�
AND�COMPATIBILITY�� )E�MADE�THE�POINT�
THAT�THEYjRE�TESTING�EVERYTHING
� AND�
DEVELOPERS� STILL� ARENjT �USING�THE�
OPERATING�SYSTEM�
+3�� 'ROM�A�DEVELOPERjS� POINT�OF�VIEW� *�
KNOW�THAT�$OMMODORE� IS�ACTUALLY�
PUSHING�VERY�HARD� IN� THAT�DIRECTION� AT�
THE�MOMENT�� *TjS�DOING�A� LOT�OF�WORK�
ON�THAT�
.4�� *TjS� ALL�VERY�WELL� SAYING�THE�
OPERATING�SYSTEMjS�GOT�ALL� THESE�
FANCY�FEATURES�AND�EXTRAS
� BUT�AT�THE�
GRASS� ROOTS� LEVEL� IT�S�STILL� NOT�OPEN��
ENDED�� $OMMODORE�SHOULD� HAVE�
COME�DOWN�A� LOT�HARDER
� A� LOT�EARLIER
�
ENFORCING�GUIDELINES
� LIKE�"PPLE�DID�� *F�
YOU�GET�A�.AC�AND�YOU�TYPE�
<$OMMANDJ�0
� THATjS� iOPEN�A�FILE j 
�
ALWAYS�
+8��5HATjS�EASY�TO�SAY�IN�HINDSIGHT
�
BUT� IT�DIDNjT�HAPPEN�

+3�� *T�S� BEING�RETROSPECTIVELY�FITTED�
NOW�TO�THE� SOFTWARE�� *F�YOU� LOOK�AT�
THE�GUIDELINES� NOW�THERE�ARE�
ACTUALLY� INSTRUCTIONS�AS�TO� HOW�YOUR�
MENUS�SHOULD� BE� LAID�OUT�AND�SO�
FORTH�
.4��8HY�AREN�T�ALL� OF�THEM�DOING�IT �
83�� #UT�SOME�OF�THEM�ARE�� *F�YOU�
LOOK�AT�THE� INCLUSION�OF�"3EXX
� THERE�
ARE�A� LOT�OF�SOFTWARE� HOUSES�NOW�
WRITING�MACROS� IN�"3EXX�THAT�ARE� BUILT�
INTO�THE� SOFTWARE
� AND� THAT�S�AN�
EXAMPLE���

1%�16--*/(�108&3
"4�� 4O�ARE�THERE�ANY�OTHER�REASONS�
WHY�THE�"MIGA�WILL� STILL� SELL� DESPITE�
THE�CONSOLES 
+3��1UBLIC�DOMAIN� SOFTWARE� IS�A�
LEGITIMATE� REASON�FOR�BUYING�A�
COMPUTER�OVER�A�CONSOLE�
.4�� #UT�YOU�ONLY�FIND�OUT�ABOUT�1%�
ONCE�YOU�GET� INTO�COMPUTING�
+)��.OST�NEW�USERS�WONjT�KNOW�
ANYTHING�ABOUT� IT�
83��"ND� UNFORTUNATELY�1%�STILL
�
DESPITE�THE�FACT�THEREjS�SOME� REALLY�
GOOD�STUFF
� HAS�THIS�TACKY� IMAGE�
ABOUT� IT�
+8��5HERE�ARE�MORE�THAN� ����"MIGA�
1%� LIBRARIES
� ALL� OF�THEM�COINING� IT� IN��
*F�YOU� LOOK�AT�1%�FOR�THE�45
� THE�.AC
�
AND�EVEN�THE�1$
� IT�DOESN�T�COMPARE��
.4��.IND�YOU� THE�1%�HOUSES�ARE�
STARTING�TO�CRASH� NOW�
+8��:EAH
�THERE�S�TOO�MANY�OF�THEM��
5HE�POINT�IS�THERE�AREN�T�
SO�MANY� LIBRARIES�
BECAUSE�THERE� IS� SO�
MUCH�DECENT�SOFTWARE��
THERE�ARE� SO�MANY�
LIBRARIES� BECAUSE�SO�
MANY�PEOPLE�WANT�WHAT�
THERE� IS�
+3��5HE�1%� LIBRARIES�ARE�
ALSO�GOING�TO�HAVE�
PROBLEMS�WHEN�THE�$%��
30.� ARRIVES��:OUjLL� BE�
ABLE�TO�GET�A�WHOLE�1%�
LIBRARY�FOR�_���
(8��5HERE�S�JUST�THE�
TRANSIT�TIME�OF�GETTING�
1%�ON� TO� A�$%�
+3��5HIS� IS� IT�� THERE� ARE� ALWAYS�GOING�
TO�BE� PEOPLE�WHO�WANT�THIS�WEEKjS�
DEMOS
� AND� FAILING�GETTING�A�MODEM�
AND�DOWNLOADING�THEM
� THE�ONLY�WAY�
TO�DO� IT� IS�THROUGH� A�1%� LIBRARY�
(8�� *� THINK�1%� IS� PROBABLY�A�
MARKETING�STRATEGY�THAT�$OMMODORE�
HAS�MISSED�� *� THINK� IT�HAS�SEEN� THAT�
NOW
� THOUGH�

+8�� *F�ANYBODY�WANTS�TO� LEARN� ABOUT�
THEIR�"MIGA
�WANTS�TO�KNOW�HOW� IT�
WORKS
�WHAT�IT�CAN�DO
�WHAT�IT�CANjT�
DO
� THEN�THEY�SHOULD� BUY�THE�'RED�
'ISH�DISKS
� USE�EVERYTHING�AND� READ�
EVERYTHING��:OU�MAY�NOT�FIND�THEM�
USEFUL� AGAIN
� BUT�YOU�LL� LEARN�
SOMETHING�

5)&�108&3�0'�"3&99
+3�� *S�THERE�ANYTHING� LIKE�"3EXX�ON�
THE�.AC�THAT�ENABLES�YOU�TO�
INTEGRATE� PACKAGES� SO�EASILY 
.4��8ELL
� THERE� IS� NOW
� BUT� IT�S� NOT�

AS�EASY�AS�WITH�"3EXX�
+8�� *� KNOW� IT�SOUNDS� LIKE�

*�M�BIASED� TOWARDS�
%51�� BUT� THE�(ENIES�
IN�1ROFESSIONAL�
1AGE�ARE�A�PERFECT�

EXAMPLE� OF�WHAT�
"3EXX� IS�CAPABLE�OF�� *T�S�

STUNNING�WHAT�YOU�CAN�DO��
"4��8HAT�CAN�YOU�DO 

+8��:OU� CAN�AUTOMATE�PAGE�MAKEd
UP�� *TjS�AS�SIMPLE�AS�THAT��:OU�CAN�
DO� IT�ONCE
� AND� ITjS�DONE�FOR�ALL� TIME��
:OU�JUST�TELL� IT�WHICH� FILES�TO� LOAD
�
AND� IT�PUTS�THEM� INTO� BOUNDARY�BOXES�
AND� IT�S�DONE�FOR�YOU��:OU�JUST�PRESS�
THE�BUTTON� AND� IT�S�DONE��5HINGS� LIKE�
IF�YOU� NEED�VARIOUS�GRAPHICS�ARRANGED�
ON�A� PAGE�AND�YOU�WANT�THEM�TO�
AUTOMATICALLY�GO� INTO�THE� BOXES�OF�
THE�SIZE�YOUjVE�DRAWN�THEM
� AND�THEN�
YOU�WANT�THE�WHOLE�THING�TO�BE�
SCALED�DOWN�TO�����OF�THAT�SIZE�AND�
THEN�MOVED�AND�THEN�COPIED�OVER�ON�
TO� A� LITTLE� PANEL�ON�ANOTHER�PAGE�ON�
ANOTHER�PART�OF�THE� PUBLICATION�OR�
SOMETHING���� IT�COMES�WITH� A�WHOLE�
BUNCH�OF�THEM�WRITTEN� FOR�YOU�� #UT�
THERE� ARE�ALSO� PROGRAMS�� *F�YOU�
WANTED� TO�DO�WHAT� *�WAS�JUST�TALKING�
ABOUT�YOU�COULD�WRITE�YOUR�OWN�"3EXX�
SCRIPT�� SO�YOUjVE�GOT�TO� LEARN� ABOUT�
"3EXX�WHICH� MEANS�YOUjVE�GOT�TO�
LEARN�ABOUT�PROGRAMMING
�WHICH

"3EXX� REINFORCES�THE�"MIGAjS�
MULTITASKING�CAPABILITIES

FRIGHTENS�PEOPLE�
.4��1EOPLE�DO�SAY� i*� CAN�T�PROGRAMj�
WITHOUT�EVEN�THINKING�ABOUT� IT�
+8��5HATjS� RIGHT
� THEY�JUST�ASSUME�
THAT�PROGRAMMING� IS�SOMETHING�THAT�
ONLY�CLEVER�PEOPLE�DO�� #UT�"3EXX

+-*�0�/.�*!�
/# � 4 �-

"4�� *jD� LIKE�TO�ASK�EVERYBODY�WHAT�
THE�MOST�EXCITING�PRODUCT�THEY�HAVE�
COME�ACROSS�THIS�YEAR� IS�
83��"�BIT�OF�SOFTWARE�CALLED�
.ICRO.EASURE�� *T�WORKS�WITH� A�
GENLOCK�AND� A�VIDEO�CAMERA
� AND� IT�
ENABLES�YOU� TO�CALIBRATE�THE� SCREEN�
AND�TO� RECORD�MOVEMENT
� TIME
�
DISTANCE���� *� LIKE� IT�BECAUSE�UNLIKE�
MOST�SOFTWARE� ITjS�COMPLETELY�
DIVERGENT��8HAT�YOU�USE� IT�FOR� IS� UP�
TO�YOU�� 4O
�FOR�EXAMPLE
�YOU�COULD�
VIEW�SOMEONE�THROWING�A�DISCUS�
AND� PUT�MARKERS�ON� THEM
�YOU� COULD�
ANALYSE�THE� BODY�MOVEMENT��:OU�
COULD� PUT� IT�ON� DANCERS
� INSECTS�
MOVING�ACROSS�FOLIAGE�� *T�S� A�VERY�
CLEVER�BIT�OF�SOFTWARE�
.4��1ROGRESSIVE�1ERIPHERALSj� �����
ACCELERATOR�FOR�THE�"����� 4OFTWARE��
WISE
� THE� BEST�PACKAGE� *jVE�USED�
THIS�YEAR�IS�1ROFESSIONAL�$ALC
� BUT�
THE� THIRD� PARTY�HARDWARE�DEVELOPERS�
ARE�WELL� IN� ADVANCE�OF�THE�THIRD�PARTY�
SOFTWARE�DEVELOPERS�
+3��)ARDWARE�WISE� *�THINK�THE�NEW�
"%����STEREO����BIT���TRACK�SOUND�
CARD
�WHICH� IS� PRETTY�AMAZING�� 'OR�
SOFTWARE
�THE� NEW�VERSION� OF�
/$OMM�� �FOR�THE�"���� IS� PRETTY� j�
GOOD�� *T�SUPPORTS�THE�CREDIT�CARD� SLOT�
FOR�PAYING�FOR�ON�LINE�SERVICES�
(8�� *� SUPPOSE�THE�"7IDEO����CARD
�
BECAUSE� ITjS�CHEAP�AND� IT�DOES�THE�
JOB
� EVEN�THOUGH�YOU�HAVE�TO� PLUG� IT�
INSIDE�THE�MACHINE�� *� THINK� ITjS� AN�
INTERESTING�PIECE�OF�KIT�THAT�MAYBE�
OUGHT�TO�BE�BUNDLED�WITH�
PROFESSIONAL� SYSTEMS�
+8��"3EXX�� *�THINK� ITjS�THE�MOST�
UNDERRATED
� UNKNOWN� PIECE�OF�
SOFTWARE�� *TjS�TREMENDOUSLY�EXCITING�

MAKES� IT�VERY�EASY�
+3��5HE�ADVANTAGE� IS�THAT�ONCE�
YOU�VE� LEARNT�"3EXX�YOUjVE� LEARNT�HOW�
TO�CONTROL�JUST�ABOUT�EVERY�
PRODUCTIVITY�PACKAGE�FOR�THE�"MIGA��
"4�� %O�YOU�THINK�$OMMODORE� SHOULD�
BE�BUNDLING�"3EXX�PROPERLY�WITH�THE�
"��� 
+3�� *T� IS�BUNDLED�
"4�� /OT�COMPLETELY���
+8��8HAT�S� NOT�BUNDLED� ARE�THE�
MANUALS��5HE�USERS�DON�T�EVEN� KNOW�
THEYjVE�GOT�"3EXX�

*4�$%57�5)&�,&:�50�
$0..0%03&�4�'6563& 
"4��$OMMODORE� IS�ABOUT�TO�PUT�����
POINT�OF�SALE� UNITS� IN�HIGH� STREET�
SHOPS� LIKE�%IXONS��"T�THE�CENTRE� IS�
THE�$%57�WITH� KEYBOARD
� FLANKED�BY�
ABOUT���
� ���TITLES�� #ENEATH� IT� IS�THE�
STANDARD�����AND� THE�����WITH� A�
HARD�DRIVE�� *� THINK� ITjS�QUITE�
INTERESTING�THAT�$%57� IS�TAKING�THE�
CENTRE�STAGE��5HAT�ITjS� NOW�THE
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LEADING�"MIGA�BRAND�� 5HAT�S�THE�WAY�
IT� IS�BEING�POSITIONED�� -INKING�THAT�
INTO�WHAT� *�WAS� SAYING�EARLIER�ABOUT�
THE�POSSIBLE�DEMISE�OF�THE�"MIGA�
GAMES�MARKET
� DO�YOU�THINK�
$OMMODORE�S� LONG�TERM� THINKING� IS�
THAT�OF�THE�"MIGA�$%57�COMPUTER�AS�
ITS�SAVIOUR 
+8��$OMMODORE�DOESN�T�ACTUALLY�SAY�
THAT
� BUT� *� THINK�EVERYTHING� IT�SHOWS�
CONFIRMS�THAT�
83�� #UT� ISN�T�IT�TYPICAL� OF�
$OMMODORE
� FOR�SOMETHING�THATjS�
GOING�TO�BE�THE�FUTURE
� AND�BE�
REVOLUTIONARY
� TO�PUT�THE�OLD�"MIGA�
WITH� A������� INTO�$%57�
(8��"ND� ����BASED
� AT�THAT�
83��:ES�� *F�IT jS�GOING�TO� BE�THE�BIZ
�
WHY�CHUCK�A� SEVEN�YEAR�OLD�MACHINE�
IN�AT�THE�CENTRE�OF�IT 
(8��"ND�A�8ELCOME�DISK�THAT�TELLS�
YOU� HOW�TO�SWITCH� THE�MACHINE�ON��
"4�� %O�YOU� THINK�THAT� IT�WOULD� BE�A�
SENSIBLE�MOVE�TO�TAKE�A� ����ALONG�
AND�COME�AWAY�WITH�A�$%57�
COMPUTER �8HAT�ARE�THE�BENEFITS 
+3��8ELL�YOUjRE�GETTING�AN�EXTRA�
YEARjS�GUARANTEE�
"4��$AN�YOU�EASILY�ADD� UPGRADES�TO�
$%57 �$AN�YOU� HOOK�PRINTERS�AND�
MEMORY�AND� SO�ON 
+3��:EAH
� IT�S�GOT�ALL� THE� STANDARD�
"MIGA� PORTS�� *T�S�GOT�TWO� INTERNAL�
EXPANSION� PORTS��0NE�OF�THEM� IS� A�
VIDEO�PORT� IN�WHICH�THE�MODULATOR�
USUALLY�FITS
� SO�OBVIOUSLY� ITjS�GOT�AN�
INTERNAL�MODULATOR��:OU�CAN� TAKE�THAT�
OUT�AND� PUT� IN� A�GENLOCK�
+8��%O�YOU� THINK� IT�S�THIS� KIND�OF�
HARDWARE�THAT�WILL� SELL� IT 
+3�� *TjS�THE� SOFTWARE�THAT�WILL� SELL� IT�� *�
KNOW�THERE�ARE�SEVERAL� COMPANIES�
DOING�VERY�BIG�$%57�PROJECTS�� IT jS�JUST�
THAT�THEYjRE�ALL� GOING�TO� APPEAR�
BETWEEN� NOW�AND�$HRISTMAS��5HEY�VE�
ALL� BEEN�WAITING�FOR�THE�"����TO�
LAUNCH�
+8��4O�WHILE�THESE�TITLES� ARE�GOING�TO�
SELL� THE�$%57
� THEY�ARE�ALSO�GOING�TO�
SELL�"���S�TO�"����OWNERS
� AND�
THEYjRE�GOING�TO� SELL�"���S�TO�"����
OWNERS���
83��8HAT�ABOUT�"�����OWNERS 
+3��8ELL�YOU� CAN�ALREADY�GET�A�$%��
30.�THAT�WILL� FIT� INSIDE�THE�"������
+8��8HAT�ARE�DEVELOPERS�USING 
+3��5HE�5OSHIBA�
+8��5HATjS�THE�ONE�THAT�WORKS�WITH�
ALMOST�EVERYTHING�
+3��8ELL
� NO
� THE�ONLY�THING� IT�DOESNjT�
RUN� IS� SOFTWARE�THAT�CALLS�THE�$%57�
LIBRARIES
� THE�$%57�30.4
� BECAUSE�
THEY�AREN�T�ON�THE�4$4*� CARD��
6NFORTUNATELY�ALL�THE�GOOD�TITLES�DO��
5HERE� IS� A�WAY�AROUND�THIS�WHICH� IS�
TO� PRODUCE�A� SOFTWARE�EMULATOR�FOR�
THE�$%57�DEVICE�� 4UCH� A�THING�DOES�
EXIST�� BUT� *� CAN�T�TALK�ABOUT� IT�
.4��:OU�JUST�DID�
+3��5HE� PROBLEM� IS� LICENSING�� THE�
CODE�BELONGS�TO�$OMMODORE
� AND� IF�
YOU�RE� DOING�A�$%57�COMPATIBLE�
DRIVE�YOUjVE�GOT�TO� LICENSE�THE

CODE�FROM�$OMMODORE�
(8��5ALKING�ABOUT�EMULATIONS
� THAT�
COULD�WELL� BE� ANOTHER�THING�THATjS�
SELLING�"MIGAS�
+3��$OMMODOREjS� LATEST�BROCHURES�
PUT�A� LOT�OF�EMPHASIS�ON�THE�
EMULATORS
� PARTICULARLY�"�.AX�
"4�� %O�YOU� KNOW�OF�ANY�DEVELOPERS�
WHO�ARE�BRINGING�OUT�SERIOUS�
APPLICATIONS�ON�$%�30. 
+3��:ES�� 'OR�EXAMPLE� /EW�)ORIZONS�
ARE�DOING�1RO8RITE
� 'LOW
� %ESIGN�
8ORKS�AND�WHATEVER�ON�A�DISC
� SO�
THERE�S� A�MINI� OFFICE�STATION�ON�A�$%��
"4��0N�THE�1$
� FOR� INSTANCE
� $OREL�
%RAW�IS�OUT�
+3��8ELL� THIS�WILL� BE�THE�FAVOURED�WAY�
OF�DISTRIBUTING�SOFTWARE�� *TjS� A� LOT�
CHEAPER�TO� PRODUCE�ONE�$%�THAN� IT� IS�
SAY�TEN� OR�ELEVEN�DISKS� IF�YOU�VE�GOT�
A�BIG�PACKAGE�� 1LUS
� OF�COURSE
� IT� IS�
SECURE��4O� *�WOULD� NOT�BE� SURPRISED� IF�
1RO�1AGE�OR�1AGE4TREAM�OR�WHATEVER�
COME�OUT�ON�$%
�OR�AT� LEAST�BECOME�
OPTIONALLY�AVAILABLE�ON�$%�
.4��8HATjS�TO� STOP�PEOPLE� PIRATING�
FROM�$%57 
+3��"UDIO��:OU� CAN� PIRATE�THE�GAMES
�
BUT�YOU� CANjT�GET�THE�$%�SOUND�� *F�
YOU� LOOK�AT�PIRATE�BULLETIN� BOARDS
�
YOUj LL� SEE�THINGS� LIKE� $%57�
-EMMINGS
� BUT�THEY�VE�GOT�NO�SOUND��
+8�� *� DONjT �THINK� PEOPLE�WILL� REALLY�
APPRECIATE�THE�$%�AUDIO� UNTIL� THEYjVE�
HEARD� IT�
"4�� *� CAN�T�SEE�ANY�SOFTWARE�COMING�
OUT�ON�CREDIT�CARD
� BECAUSE�THE� UNIT�
PRICE� IS�SO�EXPENSIVE��8HO�S�GOING�TO�
DEVELOP�ON� SOMETHING�WITH� A�HIGH�
INITIAL� COST 
+3��5HATjS� PROBABLY�THE�CASE�FOR�A�
3".�CARD�� #UT�30.�CARDS�ARE�GOING�
TO�BE�NO�MORE�EXPENSIVE�TO� PRODUCE�
THAN�A� STANDARD� CONSOLE�CARTRIDGE��
#ECAUSE� IT� IS�ESSENTIALLY�THE�SAME�
TECHNOLOGY�� �ALL� IT� IS� IS� A� SURFACE�
MOUNTED� 30.�CHIP�

"4�� *SNjT�THAT�GOING�TO
BE�MUCH�MORE�EXPENSIVE�THAN�AN
EQUIVALENT�$% 
+3��5HIS� IS�WHY�*� THINK�THE�CREDIT�CARD�
SLOT�IS�MAINLY�GOING�TO�BE� USED� FOR�
HARDWARE�EXPANSION�
"4��+ASON
�WOULD�YOU� BUY�YOURSELF�AN�
"��� 
+)�� *�VE�BEEN�THINKING�FOR�A� LONG�TIME�
ABOUT�BUYING�A�$%57
�BUT�AT�THE�
MOMENT� ITjS� NOT�THE� SORT�OF�THING�*�
NEED��5HE�SOFTWARE� *jVE�SEEN� ON�
$%57� IS�JUST�NOT�GOOD�ENOUGH
� AT�THE�
MOMENT�� *jVE�SEEN� A� LOT�OF�$%57�
SOFTWARE�AND�THE�ONLY�DISC�THAT� *�
COULD� SAY� *jVE�ENJOYED� PLAYING�WITH� IS�
+APAN�8ORLD�
+8�� *� THINK� IT�WILL� BE�AFTER�$HRISTMAS

BEFORE�WE�SEE�A� LARGE�BASE�OF�REALLY�
GOOD�$%57�SOFTWARE�
+3��"NOTHER�THING� IS�THAT
� AT�THE�
MOMENT
�THERE� IS�NO�WAY�FOR�AMATEUR�
PROGRAMMERS�TO� ACCESS�$%57��5HAT�
WILL� BE�FIXED�WHEN�".04�1ROFESSIONAL�
COMES�OUT
�WHICH�WILL� HAVE�A�$%57�
EXTENSION��8ITH�THIS�YOUjLL� BE� ABLE�TO�
WRITE�YOUR�OWN�CUSTOM�AUDIO� PLAYER

$%57�� �HERALDING�A�NEW�GENERATION�OF�
HOME�AND�PRODUCTIVITY�SOFTWARE 

OR�,ARAOKE�PLAYER�� *T�S�GREAT�FUN�
PLAYING�AROUND�WITH�$%57�AS�A�SORT�OF�
PROGRAMMABLE�$%�PLAYER�
(8��8HEN�YOU� TALK�ABOUT�PUTTING�1RO�
1AGE���ON�$%
� HOW�MUCH�MEMORY�
CAN�YOU� STICK� IN� A�$%57
� BECAUSE�
YOUjRE�GOING�TO�NEED� A�FAIR�BIT 
+3��5HE�BASE�MACHINE� IS� NOT�
EXPANDABLE
� BUT�YOU� CAN�NOW�GET�THE�
�.B�"GNUS�CHIP�TO�GIVE��.B�OF�$HIP�
3".� INSIDE�THE�$%57�

5HEREjS�ALSO�THE� #LIZZARD� #OARD�
WHICH� IS� AN� INTERNAL� THING�THAT�STICKS�
ON� THE� ������CHIP��5HAT�WILL�GIVE� IT�A�
DOUBLE�SPEED�������AND� UP�TO��.B�
OF�'AST�3".�

5)&�1$��".*("�8"3
"4�� )AS�THE�1$�CAUGHT�UP�WITH�THE�
"MIGA
� AND�DOES� IT� REPRESENT�BETTER�
VALUE�FOR�MONEY 
+3�� /O�� NO�
.4��:ES��YES�
+3�� *T�DEPENDS�WHAT�YOU�WANT�OUT�OF�
THE�MACHINE��"T�THE�END�OF�THE�DAY�
THEY�ARE�JUST�BOXES�THAT�DO�JOBS��"ND�
IF�IT�DOES�THE�JOB�YOU�WANT�IT�TO�DO�AT�
THE�PRICE�YOU�WANT�TO�PAY�THEN� ITjS�
VALUE�FOR�MONEY�� 1ERSONALLY
� *jVE�GOT�
A����� IN�THE�OFFICE�WHICH� IS�SITTING�
AROUND�DOING�NOTHING
�JUST�WASTING�
OUR�MONEY�
.4��)OW�MUCH�DID�YOU� PAY�FOR� IT 

+3��"BOUT�_������:EAH
� ITjS�A�VERY�
FAST�MACHINE
� BUT� *� DON�T�USE� IT�
"4�� *F�SOMEBODY�OUT�THERE� HAS�A�
CHOICE�BETWEEN�$OMMODOREjS�NEW�
j����BASED�MACHINE� AND�THE�
EQUIVALENT�1$�FOR�THE�PRICE
� AT� LEAST�A�
DECENT����%9
�WHICH�SHOULD� THEY�GO�
FOR 
+8��5HE�QUESTION� THEY�HAVE�TO�ASK�

FIRST� IS� iWHAT�DO� *�
WANT�TO�DO�WITH� IT j�
+3��"�COMPUTER� IS�
ONLY�A�TOOL� FOR�
RUNNING�SOFTWARE��
4OFTWARE� IS�FAR�MORE�
IMPORTANT�THAN�
HARDWARE�
"4��1UT� IT�ANOTHER�
WAY�THEN��WHAT�
FEATURES�DOES�THE�
"MIGA�HAVE�THAT�ONE�
SHOULD� BUY� IT�FOR�IN�
PREFERENCE�TO�A�1$ �
+8��0N�THE�
APPLICATIONS�SIDE�OF�
THINGS
� DOESN�T� IT�
TURN� INTO�A�8INDOWS�

VERSUS�8ORKBENCH� SORT�OF�ARGUMENT �
+3��:ES�� *�FIND�8ORKBENCH�FAR�MORE�
PRODUCTIVE�THAN�8INDOWS
� AND� *� USE�
BOTH�OF�THEM�QUITE�A� LOT�
.4�� #UT�THEREjS� NOTHING� LIKE�THE� %51�
APPLICATION�2UARK�91RESS�OR�8ORD�'OR�
8INDOWS�FOR�THE�"MIGA�
+8��:OUjRE�TALKING�ABOUT� iKILLERj�
APPLICATIONS�
+3�� *� PREFER� RUNNING�PRODUCTIVITY�
SOFTWARE�ON�A�STANDARD�"����1LUS�TO�
RUNNING� IT�ON�A�����WITH�8INDOWS�
*TjS� A�BETTER�SYSTEM��8ORKBENCH� IS�
EASIER�TO�USE�
.4��8ORKBENCH� IS
� BUT�THE�
PRODUCTIVITY�SOFTWARE�FOR� IT�ISN�T�
+3�� *T�DEPENDS�WHAT�YOU�WANT�TO�DO��
'OR�EXAMPLE
� LOOK�AT�WORD�
PROCESSING�� *� CAN� USE�1ROTEXT�ON�THE�
"MIGA�OR�*� CAN� USE�8ORD�'OR�
8INDOWS�ON� THE�1$�� *F�*jM�JUST�WRITING�
A� SHORT�ANSWER�FOR�"MIGA�4HOPPER�IT�
DOESNjT�MAKE�ANY�DIFFERENCE�� � *� CAN�
DO�THE�JOB�EQUALLY�WELL�WITH� EITHER�
+8�� -OOKING�AT�THE�SOFTWARE�SIDE�OF�
THINGS
�WE�VE�ALL�GOT�OUR�AREAS�THAT�
WE� SPECIALISE� IN�� IN� AN� IDEAL�WORLD�
WHAT�PIECE�OF�SOFTWARE�WOULD�WE�
CHOOSE�TO�DO�THAT�JOB�ALL� THE�TIME 
5O�START�THE�BALL� ROLLING
� *jD� BE�USING�
2UARK�91RESS
� ON� THE�.AC�
+)�� *jD� BE�USING�$U#ASE�ON� THE�.AC�
FOR�SEQUENCING�
.4�� .ICROSOFT�8ORD�
+3�� *�D� BE� USING�WHAT�*jM�CURRENTLY�
USING�ON� THE�"MIGA�� *jM� HAPPY�
(8�� *�D� BE� USING�A�$RAY�
+3�� #UT�1$�HARDWARE� IS�VERY�CHEAP�
1$�SOFTWARE� ISNjT�� *F�YOUjRE� LOOKING�AT�
PACKAGES� LIKE�8ORD�'OR�8INDOWS
�
IT jS
�WHAT
�_��� 
+8��2UARK�91RESS� IS�_����
+3��4O�ANY�ADVANTAGE�YOU�VE�GOT� IN�
THE�PLATFORM�PRICE� IS� IMMEDIATELY�LOST�
ON�THE� SOFTWARE�� 4O� UNLESS�YOU�RE�
ASSUMING�THAT�PEOPLE�ARE�GOING�OUT�
AND�GETTING�THEIR�PIRATE�COPIES�OF�THE�
SOFTWARE
� PEOPLE� ARE�GOING�TO� HAVE�TO
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-IKE�THE�,$4
�THE�"5�0NCE� IS�
DESIGNED�SPECIFICALLY�FOR�THE�"MIGA�
���
� BUT� INSTALLATION� IS�A�COMPLETELY�
DIFFERENT�BALL�GAME�� *F�YOUR�"���� IS�
STILL� UNDER�WARRANTY
�YOU� HAVE�A�
PROBLEM��5HOSE�
AMONG�YOU�FAINT�OF�
HEART�AT�THE�
THOUGHT�OF�
REMOVING�THE�
SCREWS�FROM�YOUR�
"MIGA�AND�
DISMANTLING� IT
�
TAKE�NOTE
�
BECAUSE�FITTING�
THE�"5�0NCE� IS�A�
SWINE��8ARRANTIES�
ARE� INVALIDATED� IF�
THE�SILVER�SEALS
AROUND�YOUR�MACHINE�ARE�BROKEN
� AND�
THIS� IS�JUST�WHAT�YOU�MUST�DO�TO�FIT� IT��
0FF�COMES�THE� LID
� OFF�COMES�THE�
METAL� SHIELDING
�OUT�COMES�THE�
KEYBOARD
�OUT�COMES�THE�(ARY�CHIP
�
OUT�COMES�THE�������PROCESSOR����
(ETTING�WORRIED �5HEREjS�MORE��.Y�
ADVICE�BEFORE�YOU� START�IS�TO� LOOK�AT�
THE� i3EAD�.Ej� FILE�ON�THE�SUPPORT�
DISK
�WHICH�GIVES�FURTHER� INSTRUCTIONS
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5HIS� IS�ALL� AVAILABLE�WITH� .4�%04�(8�
#ASIC�4HELL�%04�HELP�AND�1$�
FUNCTION� KEY�EMULATION�

"LL�THIS�SOUNDS�PRETTY�IMPRESSIVE
�
BUT�HOW�WELL�DOES� IT�PERFORM �(ETTING�
UP�AND� RUNNING�WAS�A�DODDLE��"�SHORT�
BOOT�ROUTINE�SELECTS�THE�VIDEO�MODE
�
DISK�DRIVES� ASSIGNED�AND�ANY

7ORTEX�"5�0NCE�1LUS��BUYING�THIS�
ONE�DEPENDS�ON�WHETHER�YOU�WANT�
TO�INVALIDATE�YOUR�WARRANTY�AND�GET�
INTO�DISMANTLING�YOUR�"�����"�PIG�TO�
FIT
�AND� *�SUFFERED�TOO�MANY�CRASHES��
1ERHAPS� IT�WAS�ME�AT�FAULT
� BUT�
UNPLUGGING�$16S�AND�ALL�THAT�
BUSINESS�IS�NOT�FOR�THE�FAINT�HEARTED

PERIPHERALS�ATTACHED
� AND�THEN�
YOUjRE�OFF�

"�POINT�WORTH�MENTIONING�HERE� IS�
THAT�THE�,$4�DOES�NOT�WORK�WITH�THE�
*4"�BUS� IN�THE�
"�����OR�"����
�
SO�ADDITIONAL� 1$�
CARDS�ARE�OF�NO�
USE�FOR�EXPANDING�
YOUR�SYSTEM��:OU�
CAN�CONFIGURE�THE�
,$4�TO� USE�EITHER�
THE�"MIGA� INTERNAL�
FLOPPY�OR�EXTERNAL�
FLOPPY�AS�A�1$�
DRIVE
� INTERNALLY�AS�
A����,�����
� OR�
EXTERNALLY�AS�THE�
SAME�OR�AS�A� ����l �� 6NFORTUNATELY�
THIS�CONFIGURATION�ONLY�WORKS� IN�1$�
MODE�� IN�"MIGA�MODE�A�%04�TRANSFER�
UTILITY�SUCH�AS�%04�TO�%04�IS

REQUIRED��5HE�,$4�REALLY�PERFORMS�
BEST�WHEN�A�HARD�DRIVE� IS�ATTACHED�TO�
YOUR�"MIGA��"�PARTITION�ON�YOUR�DRIVE�
WILL� ALLOW�1$�DATA�ON�ONE�HALF�AND�
"MIGA�DATA�ON�THE�OTHER�

*N�ACTION�THE�,$4�PROVED�
FAULTLESS
� HANDLING�8INDOWS�
ADEQUATELY�IF�SOMEWHAT�SLOWLY�� 5EXT�

HANDLING�WAS�
EXCELLENT
� SPEEDS�
OF�SCREEN� REFRESH�
WERE� A�MATCH�FOR�
MOST�����
MACHINES� *� HAVE�
USED�� *T� ISNjT�UNTIL�
THE� REAL�TEST�OF�
GRAPHICS�INTENSE�
APPLICATIONS� IS�
PUSHED�THAT�THE�
,$4�STARTS�TO�
WOBBLE�� '���
3ETALIATOR�FOR�THE�
1$� REALLY�WAS�A�
LABOUR
� AND�THE�
UTILISATION�OF�THE�
/&$�7���������BIT�

PROCESSOR�ON�THE�,$4
�AS�OPPOSED�
TO�THE�SLOWER� *NTEL� ����
� STILL� FAILED�
TO� ACHIEVE�SUFFICIENT�SPEED� FROM�THE�
"MIGA�TO�MAKE�THE�FLIGHT�SIM��
SMOOTH��%ELUXE�1AINT�**�&NHANCED�FOR�
THE�1$�WAS�BEAUTIFUL�� �USING�A�
MULTISYNC�MONITOR�GAVE�A�COMPLETELY�
NEW�PERSPECTIVE�TO�TONAL�GRADATION��
5HE�DIFFERENCE� IN� RESOLUTION�ALONE� IS�
WORTH�THE�MONEY�

,$4� IS�A�GOOD�PIECE�OF�KIT
�
SUPERBLY�MADE�AND�EASY�TO� USE�� %ISK�

ACCESS� IS� REMARKABLY�
FAST��"�NICE� INCLUSION�
IS�THE�HELP�SCREEN�
WHICH�ENABLES�
CONFIGURATION� CHANGES�
TO�BE�CARRIED�OUT�AT�
ANY�TIME�� *jVE�ONLY�TWO�
CRITICISMS� REALLY�� �
FIRSTLY�THE�GRAPHICS�
UPDATE�GETS� RAPIDLY�
SLOWER�PROPORTIONAL�TO�
PROCESSING�� SECONDLY
�
A�MINOR�BUT�IRRITATING�
POINT�� IF�YOU� REQUIRE�AN�

ON�OFF�SWITCH
�YOU�HAVE�TO�SET�ABOUT�
THE� BOARD�WITH� A�SOLDERING� IRON
� SOME�
CABLE
� AND�A�SWITCH� OF�YOUR�OWN�
CHOOSING�

/O
� *� KNOW�WHAT�YOU�ARE�THINKING
� BUT�
JUST�TO�BE�A�SMART�ASS
�THIS� IS��'3;@E
  ��@:3@576�ON�THE�1$
�USING�THE�OLD�
95�BRIDGEBOARD��:OU�THINK�GRABBING�
BRUSHES� IN�)".�WITH��'3;@E� -�IS�
SLOW �:OU�WANT�TO�TRY�THE�95
� IT�JUST�
TAKES�AGES
� BUT�AT�LEAST�IT�DOES�GET�
THERE�EVENTUALLY���

BEYOND�THE�SMALL� BUT�REASONABLY�
CONCISE� INSTRUCTION�MANUAL�� 'ITTING�OF�
THE�"5�0NCE� IS� BASICALLY�A� REVERSAL� OF�
THIS� PROCEDURE
� BUT�SOME�"���S�
REQUIRE�THE� INSTALLATION�OF�THE�
ENCLOSED�(ARY�MODULE� IN� ORDER�TO�
MAKE�EVERYTHING�FIT�� 6NFORTUNATELY

.Y�OWN�TRUSTY�OLD�$OMMODORE�
"������ *T�MAY�BE� LABORIOUSLY�SLOW
�
LONG�IN�THE�TOOTH
�AND�ANCIENT�
TECHNOLOGY
� BUT� IT�NEVER�FAILS
�WORKS�
WITH�EVERYTHING�*�THROW�AT�*T
�AND�
HAS�WORKED�CONSTANTLY�WITHOUT�FAULT�
FOR�SEVERAL�YEARS

THIS�MODULE�CAN�CAUSE�SOME�"���S�
TO�CEASE�WORKING
� SO�BE�WARNED�
.ORE� IMPORTANTLY
� IF�YOU�HAVE�AN�

OLDER�MACHINE
� CHECK�OUT�
THE� REVISION� NUMBER�ON�THE�
MAIN� MOTHERBOARD�� 3EVISION�
�A� IS�WHAT�YOU�DONjT�WANT�TO�
FIND
� BECAUSE�THE�"5�0NCE�
WILL� NOT�WORK�WITH� THAT�
VERSION� UNLESS�YOU�CARRY�OUT�
A�MOTHERBOARD� MODIFICATION�
REQUIRING�THE� SOLDERING�OF�A�
WIRE�ACROSS� RESISTOR�����
	LABELLED�ON�THE�BOARD�AS�
3���
�
8ELL
� THE� BOARD� IS�

INSTALLED
� AND� IT� LOOKS�REALLY�
NEAT�AND�COMPACT�� 6NLIKE�
THE�,$4�WHICH� IS���BIT
� THE�
"5�0NCE�SPORTS�AN� *NTEL�

���������BIT�PROCESSOR�RUNNING�AT�
EITHER���OR���.)Z��5HE�CHOICE� IS� UP�
TO�YOU�

5HE�TWO�VERSIONS�ARE�KNOWN�AS�
THE�"5�0NCE�$LASSIC
� ���.)Z�WITH� A�
/ORTON� RATING�OF����
� OR�THE�"5�0NCE
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SWITCH� BUTTONS�� 'AST
� SMOOTH�
AND� RELIABLE�
*NCLUDES�0PTICAL� .OUSE�1AD�
AND�)OLDER

\bf;``

0PTICA L� 1EN�
.OUSE

"� STYLISH�1EN� .OUSE� WITH�
QUALITY� CONSTRUCTION� AND�
SMOOTH� FAST�MOVEMENT�
.ICRO�SWITCH� BUTTONS�*DEAL�
FOR� %53ARTWORK
ETC
*NCLUDES�0PTICAL�1AD
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�.B�3". �WITH�$LOCK�"����
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REALLY� IS�SNAIL�PACED��5EXT�IS�STILL�
REASONABLY�ACCEPTABLE
� BUT�GRAPHIC�
APPLICATIONS�RAPIDLY�GRIND�TO�A� HALT�AS�
THE�"MIGA�TRIES�TO�COPE�WITH�THE�AGED�
PERFORMANCE�OF�THE�OLD� PROCESSOR��
&VEN�USING�MY�ACCELERATOR�AT���.)Z
�
IT jS�TEDIOUS�� 3UNNING�.ICROSOFT�
8INDOWS�IS�ALMOST� LIKE� RAY�TRACING
�
AND�HARD�DISK�ACTIVITY�IS�ALMOST�CUP�
OF�COFFEE�TIME�

����'03�13*$&�0'�"����
"S�WELL� AS�THE�95�#RIDGEBOARD�FOR�THE�
"�����AND�"����
� $OMMODORE�ALSO�
PRODUCES�THE�1$�"5�������
#RIDGEBOARD� FOR�THE�SAME�MACHINES��
5HIS�DIFFERS�FROM�THE�FORMER�IN�
SEVERAL� RESPECTS
� PRINCIPALLY�COST
� IN�
THAT�THE�CARD� IS� LUDICROUSLY�OVERd
PRICED�

$OMMODORE� HAS�A����SX�CARD� IN�
BETA�VERSION
�WITH�WHICH� IT� INTENDS�TO�
REPLACE�BOTH� THE�95�AND�THE�"5
� BUT�
DESPITE�PROMISING�ME�A� LOOK
� THIS�
DIDNjT �MATERIALISE�� 4O�KNOWING�
$OMMODORE� AS� *� DO
� SORRY�,ELLY
� BUT�
THIS� IS�CURRENTLY�YOUR�FLAGSHIP�
EMULATOR
� AND�CONSIDERING�A�PUNTER�
CAN�BUY�A�COMPLETE�STAND�ALONE����

CONFIGURABLE�AS�1$�OR�"MIGA�'AST�
3".�AND�THAT�IT�HAS�A�SLOT�TO�FIT�AN�
OPTIONAL�������MATHS�CO�PROCESSOR��
5HE�CLASSIC�HAS�NEITHER�OF�THESE�

4O�HOW�DID� IT�PERFORM �&RRATICALLY�
IS�THE�ONLY�REPLY�� IT�CRASHED�TOO�OFTEN
�
AND�WHILE�BEING�REASONABLY�FAST
� *�
WOULDNjT �LIKE�TO�BE� IN�THE�MIDDLE�OF�
AN� IMPORTANT�DOCUMENT�ONLY�TO�FIND�
WORK� LOST�

*� RAN�A�MODULE�PLAYER�AS�A�
BACKGROUND�TASK
� IT�CRASHED�� *�
STARTED� A� RAY�TRACING�PROGRAM�AS�A�
BACKGROUND�TASK
� IT�CRASHED�� *�WENT�
BACK�AND�CHECKED�THE�$16�
INSTALLATION�TO�ENSURE�THE�������WAS�
PROPERLY�SEATED�� �IT�WAS�� *� PUT� IT�BACK�
TOGETHER
� IT�WORKED
� FOR����MINUTES�
AND�THEN� IT�CRASHED�AGAIN�� *�GOT�FED�
UP�HERE
� SPEED�TESTED� IT�AGAIN
� AND�
DECIDED�TO� REMOVE� IT�ALTOGETHER�

0/�"/%�0/�"/%�0/
$OMMODORE�MAKES�GOOD� KIT�AS�WE�
ALL� KNOW
� AND�THE�"�����1$�
#RIDGEBOARD� IS�A�SUPERBLY�ENGINEERED�
AND�EXTREMELY�RELIABLE�EMULATOR�FOR�
THE�"�����AND�"������5HE�PACKAGE�
COMES�COMPLETE�WITH� A�����l�DRIVE�
TO� BE�MOUNTED� IN�THE�FRONT�BAY�OF�THE�
COMPUTER��"�SECOND� DRIVE� PORT�IS�
LOCATED�ON�THE� REAR�OF�THE�CARD�
SUITABLE�FOR�A�����l����,�OR�A������
SECOND�DRIVE��5HE�CARD�USES� AN� *NTEL�
�����PROCESSOR�RUNNING�AT�����.)Z
�
ALTHOUGH�MOST�USERS�OF�THE�95�BOARD�
KNOW�THAT�THE�BEST�WAY�TO� IMPROVE�
PERFORMANCE� IS�TO�CHUCK�THE� *NTEL�
CHIP�AWAY�AND� REPLACE� IT�WITH� AN�/&$�
7��
� COSTING�ABOUT�_���AND�GIVING�
NOTICEABLY�BETTER�PERFORMANCE��"S�
WITH� ITS�BIGGER�BROTHER
� THE�95� IS�FULLY�
MULTITASKING�WITH� THE�"MIGA��5HERE� IS

THEM�TO� RUN
�AND�THERE� IS� NO�SPACE�
AVAILABLE�ON�THE�BOARD�TO�EXTEND�THIS��
5HE�MOUSE� IS�SUPPORTED
� AS� IS�
SOUND
� BUT�THIS� REQUIRES�A�CONNECTOR
�
TWO�SHORT�WIRES�AND�A�SPEAKER�TO�
MAKE� IT�FUNCTION�� �A�TASK�FAIRLY�EASY�
TO�ACHIEVE�

*� HAVE�OWNED�AN�95�CARD�FOR�
SEVERAL�YEARS
� USING�A�7("�CARD� AND�
AN�EXTRA�MEMORY�CARD�� *� HAVE�NEVER�
FOUND�ANY�1$�SOFTWARE�THAT�DOESN�T�
WORK�� 4EEMS� LIKE�THE� IDEAL� SOLUTION
�
ESPECIALLY�AS�THE
WHOLE� LOT�CAN�NOW�MMMMMMMMMMMM��
BE� PICKED� UP�FOR�
AROUND�_����

4O�WHATjS�THE�
SNAG �%EAD�
SIMPLY
� SPEED��5HE�
95�#RIDGEBOARD� IS�
VERY�RELIABLE
�
BEAUTIFULLY�MADE
�
BUT�PATHETICALLY�
SLOW�� /ORTON�
4YSTEM� *NFO�GIVES�
�����5HAT�MEANS� IT�
WORKS�AT�����TIMES�
THE�SPEED�OF�A�BOG�
STANDARD� *#.�95
�
AND�BELIEVE�ME�
THAT� IS�SLOW=� 1ERHAPS� IT�WAS�
ACCEPTABLE�YEARS� AGO�WHEN�
$OMMODORE�FIRST�STARTED�TO�
MANUFACTURE�THE�BOARD
� BUT�NOW� IT
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INCLUDING����.B�HARD�DRIVE
�7("�
MONITOR
� %04���AND�8INDOWS�����FOR�
AROUND�_���
� *� CAN�ONLY�SAY�THAT�AT�
_����THIS� BOARD� IS� A�JOKE��5HE�TRUTH�
IS
� HOWEVER
� THAT�DEALERS�OR�
WHOLESALERS� ARE�MAKING�A� KILLING
�
BECAUSE�$OMMODORE�SELLS�THE�BOARD�
AT�CONSIDERABLY�LESS�THAN�THIS��

8HAT�DOES�ALL�THIS�MONEY�BUY�
YOU �8ELL� FIRSTLY�THE�PROCESSOR�IS� AN�
*NTEL� ������RUNNING�AT��.)Z�� 	"GAIN�
THIS� IS�BEST�CHANGED
�THIS�TIME�FOR�

THE� /&$�7��
� TO�GIVE�
MMAMMMMMM� IMPROVED

PERFORMANCE�
�5HERE�
IS�AN�EMPTY�SPACE�TO�
ADD�THE�OPTIONAL�
MATHS�CO�PROCESSOR
�
AND�A�����l� ���.B�
FLOPPY� IS� INCLUDED� IN�
THE� PACKAGE��4UPPORT�
FOR�THE� *4"�BUS

"MIGA�MOUSE
� PARALLEL�
PORT
� INTERNAL� HARD�
DRIVE�AND�SO�ON� IS�THE�
SAME� AS�FOR�THE�95�
BOARD��5HE�PRINCIPAL�
DIFFERENCES�ARE�THAT�
THERE� IS� NO�EXTERNAL�
DRIVE�CONNECTOR�TO�THE�

REAR�OF�THE�CARD
� AND�THAT�ON�BOARD�
MEMORY�IS�EXTENDED�TO����,��5HE�
BOARD�WORKS�WELL
� AND�SHOWS�A�
DISTINCT�IMPROVEMENT�OVER�THE�95�

'OR�THOSE�WITH�(71�DRIVES
� THERE� IS� REALLY�ONLY�ONE�SOLUTION�� �THE�1$������"5�
PERFORMANCE
�EASE�OF�FITTING
�AND�WELL� BEHAVED� IN�TRIAL��)IGHLY�RECOMMENDED�

5EXT�HANDLING� IS�VERY�FAST�INDEED�� �IT�
TAKES�QUITE�A� BURST�OF�GRAPHICS�
ACTIVITY�BEFORE�THE� INEVITABLE�
BOTTLENECK�OF�CALCULATIONS�STARTS�TO�
JAM�THINGS� UP�

'ITTING�OF�THE�"5�CARD� IS� IDENTICAL�
TO�THAT�FOR�THE�95�� *T�REQUIRES�
REMOVING�THE� LID� FROM�THE�MACHINE��
5HE�BLANKING�PLATE�TO�THE� REAR�OF�
ONE�OF�THE�;ORRO�SLOTS� IS� REMOVED
�
AND�THE�CARD� IS�SIMPLY�PUSHED� INTO�
PLACE
� BRIDGING�WITH�THE� *4"�BUS�TO�
PROVIDE�THE�EXTENDED�OPTIONS��5HE�
BLANKING�PLATE�FOR�THE�����l�DRIVE� IS�
REMOVED�FROM�THE�FRONT�OF�THE�
COMPUTER�CASE��5HE�DRIVE� IS�THEN�
BOLTED� INTO�PLACE�USING�THE�SPACERS�
AND�BOLTS� PROVIDED��5HE���PIN�
CONNECTOR�ON�THE�COMPUTER�WIRING�
HARNESS� IS� PLUGGED� INTO�THE�DRIVE
� THE�
RIBBON�CABLE�FROM�THE�DRIVE�
CONNECTED�TO�THE�CARD
� LID� REPLACED
�
AND�ONCE�SWITCHED�ON
� INSTALLATION� OF�
THE�1$�EMULATION� SOFTWARE�CAN�BEGIN��
5HE� i+ANUSj� INSTALLATION� PACKAGE� IS�
VERY�EASY�TO�USE
� AND�OFFERS�ALL�THE�
USUAL�FACILITIES�FOR�SYSTEM�
CONFIGURATION�

.ANUALS�FOR�BOTH�THE�95�AND�"5�
CARD� ARE�EXCELLENT
� AND�VERY�USER��
FRIENDLY�� *TjS�A�GREAT�SHAME�THAT�
$OMMODORE�DIDN�T�OFFER�THESE�TWO�
PIECES�OF�KIT�AT�AFFORDABLE� PRICES�
WHEN�THEY�WERE�FIRST�RELEASED
� FIRSTLY�
BECAUSE�THEY�ARE�EXCELLENT� IN�BOTH�
DESIGN� AND� RELIABILITY
� BUT�MORE�
IMPORTANTLY
� IT�WOULD� HAVE�
ENCOURAGED�MORE� PEOPLE�TO�BUY�
����S
�MORE�PEOPLE�TO�BUY�
#RIDGEBOARDS
� AND�ENCOURAGED�
$OMMODORE�TO�GET�A�BETTER�
REPLACEMENT�ON�TO�THE�MARKET�PLACE
�
AVOIDING�THE�DRIFT�OF�"MIGA�USERS�WHO�
ARE�CHANGING�TO�1$S�

1-6(�*/
�1-6(�*/
-INING�UP�NICELY�WITH�OUR�COLLECTION�OF�
EMULATORS� IS�A�SOMEWHAT�UNIQUE�
OFFERING�FOR�THOSE�OF�YOU�OUT�THERE�
WHO�OWN�THE�MUCH�ACCLAIMED�(71�
)%���OR�THE�"����"MIGA�����HARD�
DRIVES�

#OTH�OF�THESE�DRIVES
�WHICH� PLUG�
INTO�THE�EDGE�CONNECTOR�OF�THE�"���
�
SHARE�A� i.INI�SLOT�� INTERNALLY
�WHICH�
WILL� ENABLE�YOU�TO�EXPAND�THE�SYSTEM�
WITHOUT�HAVING�TO�EXTEND�THE� iPASS�
THROUGHj� LIMITATION�

5HE�OTHER�ADVANTAGEOUS�AND�
OBVIOUS�FEATURE� IS�THAT�THERE� IS�NO�
INVALIDATION�OF�YOUR�COMPUTER�S�
WARRANTY��5HE�1$����RUNS�AT�A�CRISP�
��.)Z
� AND�HAS�ON�BOARD�SPACE�TO�
FIT�A�����CO�PROCESSOR�

0N�BOARD�THERE� IS����,�OF�1$�
3".� PLUS�THE� USE�OF�"MIGA�3".�TO�
EXTEND�MEMORY�� )ERCULES
�$("�AND�
5OSHIBA�5�����VIDEO�MODES�ARE�
SUPPORTED
� BUT�UNFORTUNATELY�&("�AND�
7("�ARE�ONLY�ACCESSIBLE� IN�
MONOCHROME��"LL� OF�THE�"MIGA�S�
FACILITIES�CAN�BE�CALLED�ON�FOR�USE�� �
ALL� PORTS
� DRIVES�AND� INTERFACES�� �AND�
THE�CARD� ALLOWS�FULL�MULTI�TASKING�WITH�
THE�"MIGA�

CONTINUED�FROM�PAGE���

1LUS���.)Z�WITH�A�/ORTON� RATING�OF�
������ 1RINCIPAL� DIFFERENCES�APART�
FROM�THE�CLOCK�SPEED�ARE�THAT�THE�
i1LUS�� HAS����,�ON�BOARD�MEMORY

4O
� HOW�ABOUT�A� LITTLE �DESKTOP�
PUBLISHING�W ITH�A�$OMMODORE�"5�
�����CARD �/O�DIFFICULTY�
ENCOUNTERED
� BUT� IT�REALLY�IS�MAKING�
THE�OLD�����PROCESSOR�HEAT�UP�
TRYING�TO�MOVE�GRAPHICS�AROUND�AT�
THIS� RATE�OF�KNOTS

SPACE�ON�THE�BOARD�TO�FIT�A�MATHS�COd
PROCESSOR
�GIVING�MUCH� IMPROVED�
PERFORMANCE�ON�NUMBER�CRUNCHING�
ACTIVITIES
� AND�THE�SUPPORT�FOR�THE� *4"�
BUS�ENABLES�USERS�TO�ADD�ADDITIONAL�
CARDS�SUCH�AS�7("�GRAPHICS� AND�

�� EXTENDED�MEMORY�
CARDS�TO�EXTEND�THE�
CAPABILITIES�BEYOND�
THE�$("�AND����,�
LIMITATIONS��"N�ONd
BOARD� HARD�DISK�
INTERFACE�ALLOWS�
USERS�TO�ATTACH�A�
HARD�DISK�DIRECTLY�TO�
THE�95�BOARD��5HERE�
IS�NO�SUPPORT�FOR�THE�
"MIGA�S�OWN�DISK�
DRIVES
� AND�WHILST�
THE�PARALLEL� PORT�IS�
SUPPORTED
�THE�SERIAL�
PORT� IS�NOT��:OU�CAN�
HOWEVER�PARTITION�THE�
"MIGA�S� HARD�DRIVE�
AND�SHARE�SPACE�

WITH�THE�"MIGA�� 6NFORTUNATELY�THE�
CARD�DOES�NOT�SHARE�THE�"MIGA�S�
MEMORY
� SO� LARGER�SOFTWARE�PACKAGES�
NEED�ADDITIONAL�MEMORY�TO�ENABLE

".*("�4)011&3�� �*446&� ���n �/07&.#&3� ����
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����`Ba^^^����+/*-� GGGG ;;;Zeb;gc
�$/�*(�U � ĝ_� bĝ _g_g
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5HIS�VARIES�� 0LDER���BIT�CONSOLES�
TENDED� TO� HAVE�;���BASED� CHIPS�
INSIDE�THEM��5HE�4EGA�.EGADRIVE�
HAS�THE�������CHIP
� AS�DOES�THE�
"MIGA��4UPER�/INTENDOS� HAVE�AN�
ADVANCED�VERSION� OF�THE������CHIP�
THAT�WAS�FOUND� IN�THE�$OMMODORE����
AND� ##$�.ICRO��$ONSOLES�ARE�NOT�
DESIGNED� TO�DO� RAW�PROCESSING�WORK
�
AND� RELY�ON�ADVANCED�CUSTOM�VIDEO�
HARDWARE�TO� PERFORM�THEIR�WORK
� SO�
PROCESSOR�SPEED�AND� POWER�IS�NOT�AS�
IMPORTANT�� 5HE�AMOUNT�OF�COLOURS�
VARIES�� FROM�����TO�������� 	5HE�
LATTER�REFERS�TO�THE�4UPER�/INTENDO�
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3ESOLUTIONS� ARE� LIMITED�USUALLY�TO�
CHOICES�SUCH� AS����X���
� OR�
���X����� )IGHER�RESOLUTIONS�ARE� NOT�
USUALLY�NEEDED�FOR�GAMES��$ONSOLES�
MORE�THAN�MAKE�UP�FOR�THIS�WITH�
PLAYFIELD�HARDWARE�FAR�SUPERIOR�TO�THE�
"MIGA�

0NE�CONSOLE�CAN�HAVE�UP�TO�FOUR�
INDEPENDENTLY�SCROLLING�SCREENS�
OVERLAID�TO�PRODUCE�SOME� STUNNING�
PARALAXING�EFFECTS��.OST�MODEM�
CONSOLE�HARDWARE�CAN�AUTOMATICALLY�
CHARACTER�MAP�ON� TO��X�
� ��X���OR�
��X���BLOCKS�ON�THE�SCREEN�MAKING�
GAMES�WHICH�MAKE�DISPLAYS�THAT�ARE�
BUILT�FROM�BLOCKS�VERY�EASY�TO�WRITE�
INDEED��4OME�EVEN� HAVE�HARDWARE�
BASED�GRAPHIC�ENLARGEMENT
� ROTATION�
AND� REDUCTION� HARDWARE�BUILT�IN�

413*5&�)"3%8"3&
5HIS�AREA� IS� PARTICULARLY�ADVANCED��
4PRITES�CONSIST�OF�MULTIPLE�
MULTICOLOURED� INDEPENDENT�SPRITES�OF�
VARYING�SIZES�WHICH�ARE�TYPICALLY�UP�TO�
����SPRITES�OF���X���PIXELS��"LL� OF�
THESE�COULD�BEHAVE�AS� LIKE�THE�"MIGA�
SPRITES�BUT�ARE�SIMPLY�MORE�POWERFUL�

"6%*0�)"3%8"3&
5HIS�VARIES�� #ECAUSE�OF�THE�SHORTAGE�
OF�30.�SPACE�ON�CARTRIDGES
�MODERN�
CONSOLE�AUDIO� HARDWARE�TENDS�TO�BE�
ADVANCED�SYNTHESIS�HARDWARE� RATHER�
THAN�A� SAMPLE�PLAYBACK�MACHINE��
4AMPLES�USE�A� LOT�OF�MEMORY��"�
TYPICAL� SOUND�TRACKER�STYLE�TUNE�ON�
THE�"MIGA�MAY�USE� UP�TO����,�

$ARTRIDGES�ARE�EXPENSIVE�TO�
PRODUCE
� AND� THE�MORE�30.�SPACE�
YOU� REQUIRE�ON� THEM
�THE�MORE

EXPENSIVE�THEY�BECOME��4OME�
CONSOLES�NOW�HAVE�%41S�	%IGITAL�
4IGNAL�1ROCESSORS
� INSIDE�THEM�TO�
INCREASE�THEIR�ABILITY�IN�THIS�FIELD��
4OME�%41S�CAN�HANDLE�COMPRESSED�
DATA
� MAKING�THEM� IDEAL�FOR�CONSOLE�
BASED� APPLICATIONS�

01&3"5*/(�4:45&.
5HIS� IS�BASIC
� IF� INDEED�THERE� IS�ONE�� �
VERY�FEW�CONSOLES�HAVE�ANY�OPERATING�
SYSTEM�WHATSOEVER
� AND�THOSE�THAT�
DO�HAVE�A�VERY�SIMPLE� SELECTION�OF�
FUNCTIONS�AVAILABLE�

1ROGRAMMERS�FOR�CONSOLES�ARE�
EXPECTED� TO�BE�PROGRAMMING�THE�
VIDEO�HARDWARE�DIRECTLY
� AND�THERE�
ARE�NO�USES�FOR�AN�OPERATING�SYSTEM�
AS� IT�WOULD� BE�THE�FIRST�THING�THAT�A�
PROGRAMMER�WOULD�DISABLE�WHEN�
WRITING�A�GAME�ANYWAY�

(".&4�40'58"3&
5HERE�S�CERTAINLY�NO�SHORTAGE�ON�THIS�
SCORE��"ND� ITjS�VERY�GOOD�AS�WELL��
(AMES�SOFTWARE� IS�WHAT�THESE�
MACHINES�ARE�DESIGNED�TO� USE
�AND�
THIS�THEY�DO�VERY�WELL��4OME�OF�THE�
MODERN�GAMES�CONSOLES
� SUCH�AS�
THE�4UPER�/INTENDO�AND�4EGA�
.EGADRIVE
� HAVE�THE� KIND�OF�SMOOTH�
SCROLLING�EFFECTS�WHICH�WOULD�BLOW�
YOUR�SOCKS�OFF��5HE� RANGE�OF�SOFTWARE�
IS�GOOD
� BUT�NOT�NEARLY�AS�GOOD�AS�ON�
THE�"MIGA��5HE�CARTRIDGES�ARE�
EXPENSIVE
� USUALLY�UPWARDS�OF�_���

"11-*$"5*0/�40'58"3&
5HERE� IS�NONE�TO�SPEAK�OF��
0CCASIONALLY�A�SOFTWARE�HOUSE�WILL�
RELEASE� A�CARTRIDGE�THAT�IS�SUPPOSEDd
LY�AN�APPLICATION� RATHER�THAN�A�GAME��
.OST�ARE�JUNIOR�PAINT�PACKAGES�

&91"/4*0/
&XPANSION� POSSIBILITIES�ARE�BLEAK��
"LTHOUGH�THERE� IS�A�GOOD�SELECTION�OF�
JOYSTICKS
�GUNS
� AND�OTHER�GAMES��
1LAYING�GOODIES
� IF�YOU� TRIED�TO� ATTACH�
A�PRINTER
�YOU�D� HAVE�PROBLEMS�

'6563&
5HE�GAMES�CONSOLE� IS� AROUND�TO�
STAY
� BUT�DONjT�EXPECT�INDIVIDUAL�
CONSOLES�WHICH� ARE�HERE�TODAY�TO�BE�
SUPPORTED� IN� THE�FUTURE��"S�CONSOLE�
COMPANIES�ENHANCE�THEIR�HARDWARE
�
NEWER�MODELS�WILL� INEVITABLY�BE�
INCOMPATIBLE�WITH� PREVIOUS�ONES�
5HIS�WILL� MEAN�THAT�USERS�HAVE�TO�BUY�
A� NEW�MACHINE� AND�NEW�SOFTWARE�

*F�YOU�WANT�A�MACHINE�PURELY�FOR�
GAMES
�AND�FOR�NOTHING�ELSE�
WHATSOEVER
�AND�YOU�ARE�PREPARED�TO�
PAY�THE�HUGE�PRICES�FOR�CARTRIDGES
�
THEN�A�CONSOLE�IS�THE�MACHINE�FOR�
YOU�� #UT�DONjT �EXPECT�TO�BE�STILL�USING�
IT �IN�A�COUPLE�OF�YEARS�TIME�� �UNLESS�
YOUjRE�LUCKY��5HE�CONSOLE�MARKET�*S�
MOVING�MUCH�FASTER�THAN�THE�HOME�
COMPUTER�MARKET
�AND�FUTURE�MODELS�
ARE�UNLIKELY�TO�BE�COMPATIBLE��
8HEREAS�YOU�CAN�ENHANCE�YOUR�"MIGA�
BY�ADDING�A�FASTER�PROCESSOR
�YOU�
SIMPLY�CANNOT�DO�THIS�SORT�OF�THING�
W ITH�A�CONSOLE
�WHICH�LIMITS�THEM�
CONSIDERABLY��8HEN�4EGA�BRINGS�OUT�
ITS�NEXT�BLOCK�BUSTING�4EGA�4UPER��
.EGA�)YPER�DRIVE
� *T�IS�LIKELY�TO�HAVE�
SPECIFICATIONS�WHICH�WILL�AMAZE�AND�
ASTONISH�YOU�� *F�YOU�WANT�ONE�THOUGH
�
IT �L L�BE�A�CASE�OF�SELLING�THE�OLD����AND�
BUYING�THE�NEW���

$ONSOLES�ARE�PACKED�WITH�
ADVANCED�CUSTOM�VIDEO�HARDWARE�
5HEY�ARE�EXTREMELY�GOOD�AT�WHAT�THEY�
DO�� *F�YOU�NEED�TO�HAVE�THIS� ILLUSTRATED�
TO�YOU
�JUST�POP�DOWN�TO�YOUR�LOCAL�
DEALER�AND�ASK�TO�SEE�A�GAME�SUCH�AS�
4ONIC�THE�)EDGEHOG�ON�THE�4EGA�
.EGADRIVE��5HAT�SORT�OF�SMOOTH�RAPID�
SCROLLING�AND�SPRITE�HANDLING�IS�FAR�
BEYOND�THE�"MIGAjS�CAPABILITIES��5HE�
PEOPLE�AT�/INTENDO�AND�4EGA�ARE�
EXPERTS�AT�WHAT�THEY�DO�� 4EGA
� FOR�
EXAMPLE
� PRODUCES�SOME�OF�THE�MOST�
STUNNING�ARCADE�MACHINES�YOU�HAVE�
EVER�SEEN��5HE�GAMES�CONSOLES�YOU�
BUY�ARE�SIMPLY�CHEAPER�SUB�SETS�OF�
THOSE�ARCADE�MACHINES
� AND�THIS� IS�
REFLECTED� IN�THE�QUALITY�OF�THE�SOFTWARE�

*F�YOU�ARE�EXPECTING�TO�WORD�
PROCESS
� SAVE�DATA
� USE�A�MODEM
�
PLAY�AROUND�WITH� PROGRAMMING�� �OR� IN�
FACT�ANYTHING�AT�ALL� THAT�IS�NOT�RELATED�
TO�GAMES�� �YOU�OUGHT�TO�BE�SERIOUSLY�
CONSIDERING�ENHANCING�YOUR�"MIGA�
INSTEAD�

5HE�PROBLEM�WITH�CONSOLES
�AS�FAR�
AS�"MIGA�OWNERS�ARE�CONCERNED
� LIES

SQUARELY�WITH�THE�SHEER�VOLUME�OF�
UNITS�THAT�COMPANIES�SUCH�AS�4EGA�
AND�/INTENDO�ARE�SELLING�� BOTH�OF�THEM�
EXPECT�TO�SELL�WELL�OVER�HALF�A�MILLION�
UNITS�THIS�YEAR��4O�WHAT �(AMES�HAVE�
TRADITIONALLY�SOLD�THE�"���
�AND�GAMES�
ARE�WHAT�ARE�PRIMARILY�SELLING�THE�"����
NOW��4HOULD�BUYERS�DECIDE�TO�BUY�THE�
CONSOLES� INSTEAD�O F�THE�"MIGA�
MACHINES�THEN�$OMMODORE�LOSES�UNIT�
SALES��5HEREjS�ANOTHER�CATCH����
SOFTWARE�HOUSES�

*T�S�SIMPLY�A�MATTER�OF�ECONOMICS��
*F�YOU�CAN�DEVELOP�A�GAME�FOR�A�
CONSOLE�AND�SELL� ���
����UNITS
�WHILE�
THE�"MIGA�VERSION�MIGHT�ONLY�ACHIEVE�
��
���
�WHICH�ARE�YOU�GOING�TO�DO �
6NFORTUNATELY�FOR�THE�"MIGA
�MORE�AND�
MORE�SOFTWARE�HOUSES�ARE�MAKING�THE�
DECISION� TO�SLOW�DOWN
� IF�NOT�
DISCONTINUE�"MIGA�GAMES�
DEVELOPMENT�� *T�S�JUST�NOT�BRINGING� IN�
THE�MONEY�ANY�LONGER��$ONSOLES�MAKE�
BETTER�ECONOMICAL� SENSE��:OU�CAN�
DEVELOP�A�GAME�ON�THE�4EGA�MUCH�
MORE�EASILY�THAN�ON�THE�"MIGA�� THERE�S�
NO�OPERATING�SYSTEM�TO�WORRY�ABOUT
� NO�
EXTENSIVE�PROGRAMMING�RULES��:OU�
DONjT �HAVE�TO�WORRY�THAT�THE�USER�OF�A�
4EGA�.EGADRIVE�MIGHT�HAVE�A�������
CHIP�AND�A�HARD�DISK�ATTACHED��5HIS
�
WITH�THE�SEVERE� LACK�OF�PIRACY�ON�THE�
CONSOLES
� AND�THE�COPIES�YOU�CAN�SELL�
ARE�ATTRACTIVE�WITH�A�CAPITAL�"�

8HAT�CAN�WE�DO �7ERY�LITTLE�� *F�
EVERY�"MIGA�OWNER�WHO�HAD�PIRATED�
SOFTWARE�WENT�OUT�AND�BOUGHT�THE�
ORIGINALS
� THE�RESULT�COULD� BE�STUNNING��
4OFTWARE� PIRACY� IS� ILLEGAL� AND� IMMORAL��
"S� LONG�AS� IT�CONTINUES� IN�SUCH�
QUANTITY
�YOUjLL�GRADUALLY�SEE� LESS�AND�
LESS�OF�THE�STATE�OF�THE�ART�GAMES�
COMING�ON�TO�THE�"MIGA�� 6NLESS�
$OMMODORE�CAN�PENETRATE�THE�CORPOd
RATE�COMPUTER�MARKET�SOONER�RATHER�
THAN� LATER
� IT�TOO� IS�GOING�TO�SUFFER�

-ET�S� HOPE� IT�S�A�GOOD�$HRISTMAS�
FOR�$OMMODORE�AND�SOFTWARE� HOUSES�
WORLDWIDE�

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����� � �#



'*345� $0.165&3 � $&/53& � 	-&&%4 
5E L� �� � � � � � �� � � �
-/.)4/2$ 0 . 1 6 5 & 3 4
"LL� OUR� MONITORS� ARE� 6,� SPEC��
"LL� MONITORS� COME� COMPLETE�

WITH� A� FREE� "MIGA� LEAD
8"3/*/(��#EFORE�YOU�PURCHASE�A�MONITOR�MAKE�
SURE� IT � HAS� A� FULL� 6,� SPECIFICATION�� :OU� MIGHT� BE�
BUYING�WHAT�YOU�THINK�IS�A�SIMILAR�MONITOR�AT�A�LOWER�
PRICE�BUT�IT �IS�LIKELY�TO �BE�A��(3&:�� IMPORT��5HESE�
MONITORS�DO�NOT�COMPLY�WITH�#RITISH�SAFETY�STANDARDS�
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�3/ -)�'� ( (*-4�  3+�).$*)� !*-��($"��
c^^�R�c^^��'0.;� ���.�0+�/*�f�( ";
_� � "� __g;gc� b�� "� _gg;gc
`�� "� _bg;gc� f�� "� abg;gc

536.1$"3%�130'&44*0/"-�
	 � � � �� � 
� � �� � � � � � �

�c^^� ��. &( � `gg;gc�
�c^^� ���.&( � agg;gc�
1-64�61�50���.&(�3".

� � � � �� � � 
 �� ) � �
� � �� � 
� � �
2UANTUM ��.EG ������
2UANTUM ���.EG ������
2UANTUM ���.EG ������
2UANTUM ���0.EG ������
'UJITSU ���.EG ������
%&$ ����.EG �������
4$4*� $ASE� INC� 146 ������

����������������
��	������
���
��.EG� INC� CARTRIDGE ������
��.EG� INC� CARTRIDGE ������

����7!44�035
����
�����
�	��c^^� ������
���
�� R� ���
���
� 	����
��
���������
���

* B J /+4&���
���\ �"..+$#

6/24%8
��
�����������
����������
��.HZ������SX�1$�&MULATOR�

"����
\dgi;ie

�����+'�(�����( ,�)
3 C @ N @ � � �	 �� # MDQ @ N � R DGG� ADO� -$ 3+8 �
DI N D? @ � T J P M � H DB< � 
�� �

���,@B� X���
���
���,@B� X���
���
���,@B� X���
���
("#�-.8( �#1(5$2

3 C @ N @ � %4++8 � DI O@ MI < G� ' <M? � # MDQ@N �
? J � - . 3 � M@ L P DM@ � T J P � OJ � M@H JQ @ �
T J P M � # %. �

���,@B� X�������
���,@B� X���
���
����,@B� X���
��

(71�)�( �)�  
�_c^^B`^^^�����������
������

��,CU��� (,@B� ������
��,CU����H@B� ��� ���
��,CU����H@B� � � � � �� �

�c^^Bc^^k��ca^�����
������
���,@B��� ��,CU��� ��,@B X��� ���
����,@B����� �,CU��� ��,@B X��� ���
��� �,@B�� �� �,CU��� ��,@B X���� ���

	������
���
���� ���

�� ������ ������
��� ������ ������
��� ������ ������
��� ������ -� 
��� ������ ������

���
�;82:4A��A44�,834>��

aii;ie
 =2�$+#* 	)/%�
dii;ie

�)��$���	$ ���*�(���(
3C@� 4*N� =DBB@NO� N@GGDIB�  ""$+$1 3.1� ><M?�� %JM� OC@�  ����������
.AA@MDIB�<�HJ?PG<M�?@NDBI�<GGJRDIB�TJP� OJ�=PT�RC<O�TJP�><I�<AAJM?� OC@I�
@SK<I?� G<O@M�� 4K� OJ���,CU�"/4��� ��,CU�"J
KMJ� �� ��,@B���=DO�M<H���
���*�2C<?JR��23 3("	�M<H�

������<>>@G@M<OJM��� ��� � �� � �,CU�
"J
/MJ>@NNJM�NJ>F@O�AJM�������PK�OJ����,CU�
������NJ>F@O�JI�=J<M?�AJM�% ++! "*�>JHK<O<=DGDOT�
&DQ@N�TJP�HJM@�KJR@M�OC<I�OC@� �����
.KODJI<G�#1 ,�@SK<INDJI�PK�OJ��,@B����=DO�M<H�
%DON� (-2(#$� ��������������@<NDGT�<I?�LPD>FGT�
"M@<O@N�<�HJINO@M�H<>CDI@�AJM�KMJBN� GDF@�% +".-�@O>�
"PON�1<T�3M<>DIB�ODH@N���S�
���S�AJM�2"4+/3�@O>�
2K@@?N�PK�N>M@@I�M@AM@NC�<I?�JQ@M<GG�K@MAJMH<I>@�
+JR@NO�KMD>@������ �3' 3�6.1*2����

 N� OC@� .-+8�.%%("( +�#(231(!43.12� AJM� "2 �R@� JAA@M� <� ����
=PT� =<>F� KJGD>T�� 3CDN� H@<IN� OC<O� DA�TJP� PKBM<?@� TJP� RJI�O� =@�
NOP>F�RDOC�<ITOCDIB�

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

�
�
��
���
��
���
��
�
�
��
���
��

��$7I��������
��$7I��������
��$7I�$������
��$7I�$������
��$7I����������� 	�)?4280;�>554A
��$7I����������
)*�* ��(�$� ��
�"�
�$46����8C�A0<�
�$46����8C�A0<�
�$46����8C�A0<�
��������)(�$����$46�
��������)(�$����$46

�� �� � �� � � 
 � � � �"  � �� " �% �
�64 73, :, �= 0:/ � :/ , � �"��� ��#�� ��� " �

[� 	 � �� �
- . 6 � (- � 2 3 . " *

$4"
d`Bd�������

df^b^�`f�*-�aa�#5�
	 
� 	 �� � � � � � � � � 
� 
 �� � � � �
	 
� 	 �� � � � � �� � � � 
 
 � 
 �� � � � �
b�� �� ���� � I./�)��-�J
� � � � � � � � 
 � � �� �dc�� "���� �
	 
� 	 �� � � � � �� � � 
 � _� R �`� �� � � �
� � 
 
 ��� � �� � �� � 
� ��

afii;ie
�� � �� � � �� 	 � � ��� � �� � � ��� �

��$�I���$������
"JHKG@O@�  ""$+$1 3.1� NTNO@H� RDOC� �,@B� ��� !DO� 1<H�
AJM�OC@� �����������>JHKMDNDIB�<�%4++�Q@MNDJI�������"/4�
�� ������ ,<OCN� "J
/MJ�� $SK<I?<=G@� OJ� ���� ,@B<=TO@N� JA�
OMP@����!DO�1<H�RDOC�JKODJI<G�#*!� �����$SK<INDJI�=J<M?��
"<GG�AJM�JOC@M�KMD>DIB�

__gg;gc
�"������

���!DO�,@HJMT�$SK<INDJI�AJM�OC@� HDB<� �����"<M?�
-JR�TJP�><I�BJ�=@TJI?���,@B<=TO@N�JA����!DO�1<H�

JI�TJPM� ����� >>@G@M<OJM�
�3C@�#*!������<GGJRN�TJP�OJ�
@SK<I?�OJ�����,$& !83$2�

! 1$�.*� ������� ��,@B� �������
�,@B� ������� ��,@B� �������
�,@B� ������� 
�������
����	���
��,@B� ������� ���

��
�



�*)/ )/.
�/���"'�)� 

"CCELERATORS�������
���
� ��
� ��
� ��

������������������������������������������������ ��
���
"GNUS���������������������������������
� ��
� ��
".04���������������������������������������������
"3EXX����������������������������������� ������� ��
"4$**�������������������������������������� ������� ��

$ANON�PRINTERS��������������������� ���
� ��
$%�30.� �������������������������������� ��� 3FI
$HIP�3".��������� ��
���
� ��
� ��
� ��
$*"����������������������������������������� ������� ��
$ITIZEN�PRINTERS�������������������� ���
���
$ LOCK ������������������������������������� ���
� ��
$OMMODORE�PRINTERS������������ ������� ��
�7>FI7�'3;@E������������������� ��
� ��
� ��
%IGITISERS������������������������������� ������� ��
%ISKCOPY������������������������������� ������� ��
'AST�3".������������������������������ ������� ��
'LOPPY�DRIVES�������������
���
���
���
(ENLOCKS������������������������������� ������� ��
(*'����������������������������������������� ������� ��
)ARD�DRIVES����
���
���
���
� ��
���
)EWLETT�1ACKARD�PRINTERS���� ������� ��
.AC�DRIVES���������������������������� ������� ��

������� ��
.*%*��������������������������������������� ������� ��
.ODEMS�������
� ��
� ��
� ��
���
� ��
.ONITORS���������������������
���
����� ��
.ULTISYNC�MONITORS������������� ���
���
'397*7EE7C��������������������������� ���
� ��
'397*EC73?�������������������������� ���
� ��
1ANASONIC�PRINTERS�������������� ������� ��
1$S���������������������������������������� ������� ��
1OST4CRIPT���������������������������� ���
� ��
'CA87DD;A@3>�'397 ������������
� ��
���
'CAE7IE���������������������������������� ������� ��
30.�SHARER�������������������������� ������� ��
4AMPLERS������������������������������� ������� ��
*5C;44>7��������������������������������� ������� ��
4EGA�CONTROLLERS������������������� ������� ��
4HELL��������������������������������������� ���
� ��
4 *..S���������������������������������� ���
� ��
4TAR�PRINTERS������������������������� ���
���
4TARTUP�SEQUENCE����������������� ������� ��
5*''����������������������������������������
7IRUSES�������������� ������������� ��
 ��
���
;ORRO�������������������������������������� ������� ��

*0-� 3+ -/.�/��&' �4*0-� - �'�'$! �+-*�' (.

? ? �3 ? B
W� �DD� QGMJ� �@AH� -�(� @9KKD=K� KGJL=<

W� (G<=E�E9?A;� >GJ� :=?AFF=JK

W� 2@9L�K� :=KL� >GJ�NA<=G� ���EA?9� GJ� +��

W� #GGCAF?� MH� LG�($�$

W� /@=� LJML@� 9:GML����-*(

�&&�) �3)/,��'#!��
*,)�&�'-�-)&0��

.*�2#�/��*��''�/#*. � $�*).�( �)�
#EGINNERS��
THIS� ICON�
WILL� APPEAR�
NEXT�TO�ANY�

QUESTIONS�WHICH� ARE�
�BASIC�� IN�CONTENT�

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

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

(ENERAL��
THIS� ICON� IS�
USED� FOR�
ANY

GENERAL�"MIGA�RELATED�
QUERIES�

$AUTION��
BE�SURE�
THAT�YOU�
FULLY

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

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

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

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

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

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

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

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

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

QUESTIONS�RELATING�TO�
GENERAL� HARDWARE�

1ROGRAMS��
ANY
PROGRAM�

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

� �

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

QUESTION� ASKS�US�FOR�
BUYING�ADVICE�

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

COMMS
� THIS� IS�THE� ICON�
THAT�WE�LL� USE�
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5HAT�S�THE�TASK�WE�HAVE�SET�OURSELVES�IN�GIVING�YOU�THE�BEST�
POSSIBLE�SUPPORT�FOR�YOUR�"MIGA��8E�ARE�CONFIDENT�THAT�OUR�EXPERTS�
CAN�COPE�WITH�ANY�TECHNICAL�QUESTIONS�YOU�CAN�THROW�AT�THEM�� *F�
THEY�DONjT �ALREADY�KNOW�THE�ANSWER�TO�YOUR�PROBLEM
�THEY�WILL�FIND� IT�
OUT�FOR�YOU�

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

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

4END�YOUR�QUESTION�ON�THE�FORM�BELOW�TO��"MIGA�"NSWERS
��'$"��
�#)** +��#EAUFORD�$OURT
����.ONMOUTH�4TREET
�#ATH�#"��#8�

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

!-)'!
� 7%� !2%� (%2%� 4/� 3/,6%� )4
.ARK�4MIDDY�AND�+EFF�8ALKER�� �AND
�OF�COURSE
�OUR�RESIDENT�DEPUTY�
EDITOR�$LIFF�3AMSHAW��8E�WILL�ALSO�BE�CALLING�ON�THE�SERVICES�OF�ALL�
OUR�OTHER�CONTRIBUTORS
�SO�YOU�WONjT �BE�ABLE�TO�CATCH�US�NAPPING�
WHATEVER�THE�SUBJECT�OF�YOUR�QUERY�

&ACH�PANELIST�WILL�BE�DEALING�WITH�QUERIES� IN�THEIR�OWN�SPECIALIST�
AREA	S
�SO�IT�WOULD�HELP�US�GREATLY�IF
�WHEN�WRITING
�YOU�LABEL�YOUR�
QUERY�ENVELOPE�WITH�THE�NAME�OF�THE�EXPERT�WHO�CAN�SOLVE�YOUR�
PARTICULAR�PROBLEM�

#ELOW�IS�A�LIST�OF�AREAS�OF�EXPERTISE�� *T jS�A� LIST�THAT�WE�WILL�ADD�TO �
AND�UPDATE�EVERY�MONTH
�SO�YOU�WILL� KNOW�WHO�TO�WRITE�TO�ABOUT�ANY�
SUBJECTS�NOT�MENTIONED�HERE�
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� HARDWARE�PROJECTS
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8ELCOME�ONCE�MORE�TO��?;93��@DH7CD��THE�
SECTION�OF�THE�MAGAZINE�WHERE�WE�ENDEAVOUR�TO�
STRAIGHTEN�OUT�YOUR�HASSLES�WITH�THAT�WONDERFUL�
BUT�OCCASIONALLY�STUBBORN�MACHINE
�THE�"MIGA��
&VERY�MONTH�WE�DEVOTE�MORE�SPACE�AND�APPLY�
MORE� RESOURCES�THAN�ANY�OTHER�"MIGA�MAGAZINE�
TO�SOLVING�YOUR�PROBLEMS��8E� RECEIVE�SOMETHING�
LIKE�����QUERIES�A�WEEK
�SO�THE�SERVICE�IS�
OBVIOUSLY�APPRECIATED�

*T�S �MY�JOB�TO�CO�ORDINATE�THE�WHOLE�THING��
SORTING�THROUGH�THE�QUESTIONS�AND�SENDING�THEM�
OFF�TO�THE� RELEVANT�CHAPPIES�FOR�THE�KIND�OF�INd
DEPTH�ANSWERS�YOUjVE�COME�TO�EXPECT��AND�
COMPILING�THEM�INTO�THE�LOVINGLY�CRAFTED�PAGES�
WHICH�YOU�SEE�BEFORE�YOU�

*�CALL�ON�A�VARIETY�OF�EXPERTISE�TO�MAKE�SURE�
YOU�GET�THE�ANSWERS�YOU�NEED
�WHICH� IS�WHY�
�?;93��@DH7CD�IS�SO�SUCCESSFUL��5HERE�S�.ARK�
4MIDDY
� INDUSTRY�GURU
�"MIGA%04�TAMER�AND�
BUSINESS�APPLICATIONS�WIZARD��+EFF�8ALKER


PROBABLY�THE�MOST�KNOWLEDGEABLE�"MIGA�DESKTOP�
PUBLISHER�THERE� IS��AND�+ASON�)OLBORN
� LONG�TIME�
".04�EXPLORER�AND�1%�SAMPLER
�AS�WELL�AS�GOOD�
ALL�ROUNDER�	OR�SHOULD�THAT�BE�ALL� ROUND�GOOD�
GUY 
�� AND�5OBY�4IMPSON
� LEAD�PROGRAMMER�FOR�
.ILLENNIUM�AND�ACCELERATOR�EXPERT�

*F�I T jS�A�QUESTION�ABOUT�VIDEO
� * jLL�PASS� IT�ON�
TO�(ARY�8HITELEY
� OUR�PROFESSIONAL�VIDEOGRAPHER�
FOR�WHOM�THE�WORD� iGENLOCKj�MEANS� iMIXING�
"MIGA�GRAPHICS�WITH�VIDEO�FOR�MAGICAL� RESULTSj�
AND�FOR�WHOM�THE�WORD� iSNIPWIRRALj�MEANS�NOTHING�

1ROGRAMMING�QUERIES�ARE�DEALT�W ITH�BY�1AUL�
0VERAA
�WHOjS�NOT�AFRAID�TO �CODE� IN�ANY�
LANGUAGE
�AND�WHO�DOUBLES�AS�A�.*%*�MAESTRO�TO�
SOLVE�YOUR�SEQUENCING�SLIP�UPS�

0UR�HARDWARE�GURU� IS�+OIYON�3ALPH��5HIS�MAN�
KNOWS�JUST�ABOUT�EVERYTHING�ABOUT�DISKS
� BOTH�
HARD�AND�FLOPPY
�AND�WHAT�HE�DOESNjT �KNOW�ABOUT�
MEMORY�HEjS�PROBABLY�FORGOTTEN��$OMMUNICATION�
BREAKDOWNS�ARE�FIXED�UP�BY�1HIL�)ARRIS�

"LL� IN�AIL
� A�FORMIDABLE�TEAM
�SUPPLEMENTED�
BY�MY�OWN�NOT�INCONSIDERABLE�"MIGA�SUSS�� -ETjS�
FACE� IT
� IF�WE�CANjT �ANSWER�YOUR�QUESTION
� I T jS�
PROBABLY�ONE�OF�THE�.YSTERIES�OF�THE�6NIVERSE�

5HIS�MONTH�WE�ANSWER�THE�ENORMOUS�NUMBER�
OF�QUERIES�WEjVE�HAD� REGARDING�CHEAP�ACCELERATOR�
OPTIONS
�GIVE�THE� LOW�DOWN�ON�"MIGA�
COMMUNICATIONS�FOR�BEGINNERS
�AND�DISPEL�A�FEW�
MYTHS�ABOUT�$%�30.��8E�ALSO�GIVE�DIRECTIONS�ON�
SETTING�UP�A�MULTIMEDIA�SYSTEM
�ANALYSE�THE�
PROBLEMS�FACING�BUYERS�OF�SECOND�HAND�MONITORS
�
AND�MUCH�MORE�

%ONjT �FORGET�TO�KEEP�SENDING�US�THOSE�
PROBLEMS�� �WE� LOVE�THEM�

$HEERS


8)"5�)"7&�*�(05 
*S�THE�DRIVE� INSIDE�MY�
"����A�4$4*�95��
*%&��(ODKNOWS�
WHAT �.Y�DRIVE�

CONNECTS�ON�TO�THE�95�CONNECTOR�� *S�
THIS�THE�SAME�AS� *%& 

5HE�STARTUP�WAIT�GETS�ON�MY�
NERVES�� *S�THERE�ANY�WAY�TO� REDUCE�
IT �.Y�DIP�SWITCHES�ARE�SET�
CORRECTLY�FOR�FAST�BOOT��5HE�STANDARD�
DRIVE�DOESNjT �NEED�THE�DELAY�AT�ALL
�
SO�WHY�IS� IT�THERE�NORMALLY � *�
UNDERSTAND�FOR�EXTERNALS
� BUT�WHY�
NOT�JUST�SELECT�DELAY�ON�OR�OFF 

*S� IT�POSSIBLE�TO�PUT�THE�DRIVE�
ASIDE
� IE�ELSEWHERE� INSTEAD�OF�
HANGING�ON�THE� LEFT � *�WANT�TO�
EXTEND�THE�CABLE�ETC�AND� *� HAVE�THE�
BITS�AVAILABLE�SO�THEREjS�NO�PROBLEM�
THERE��#UT� *�WONDER�HOW�FAR�THE�
SIGNALS�WILL�GO�BEFORE�DATA� LOSSES��
"NY� IDEA 

*�WISH�TO�MAKE�THE�"����1LUS�
INTO�A�TWO�BOX�SYSTEM
� TOTALLY�
INVALIDATING�THE�GUARANTEE
� *� KNOW
�
BUT� *� HOPE�TO�DO�THIS��$AN� *� PUT�A�
$%57�KEYBOARD�ON�TO�MY�
MOTHERBOARD�	OBVIOUSLY�CHANGING�
THE�CONNECTORS
�� *F�*�GUESS�
CORRECTLY
� THE�DATA�FORMAT�SHOULD�BE�
THE�SAME�AND�THIS�H;>>�BE�POSSIBLE��
0PTIONALLY� *�WOULD� PREFER�AN�"�����
TYPE�KEYBOARD�	NICER�

�SO�CAN�THEY�
BE�BOUGHT�SEPARATELY 

*S� IT�ALSO�POSSIBLE�TO�EXTEND�THE�
INTERNAL�DISK�DRIVE�CABLE 

*� AM�PLANNING�TO�BUY�A�MONITOR�
*�HAVE�MY�MIND�SET�ON�A�MULTISYNC�
FOR�FUTURE�UPGRADE�� *�SEE�YOU�ARE�
NOW�SUGGESTING�BUYING�A�MULTISYNC�
IN�THE�MAGAZINES�AND�AM�WONDERING�
IF�YOU� HAVE�TRIED�THE�"CORN�ONE � *�
HAVE�BEEN�QUOTED�A�PRICE�OF�_����� *�
TRIED� IT�AGAINST�THE�����.K��FROM

1HILIPS
� AND� IT� IS�FAR�BETTER� IN�MY�
OPINION�

8HICH�#ASIC�TYPE�LANGUAGES�
CAN�ACCESS�THE�34����PORT � *�WANT�
TO�USE� IT�AT�AT�LEAST������BAUD�FOR�A�
COMMS�PROGRAM��8HICH� LANGUAGES�
SHOULD� *�STAY�CLEAR�OF 

3OBERT�7EAL�
&AST�-OTHIAN�

4COTLAND

5HE�DRIVE� IN�YOUR�"���� IS� AN�95���%&�
DRIVE��:OU�WILL�WANT�TO� UPGRADE�THAT�
TO�A�4$4*�DRIVE�AS�SOON� AS�YOU� CAN
�
AS�95�*%&� IS� REALLY�NASTY�AND�SLOW��
:OU�CAN� REPLACE� THE�95�DRIVE�WITH� A�
4$4*� DRIVE�VERY�SIMPLY�

5HE�STARTUP�DELAY� IS�DUE�TO�THE�
"����FIRST�CHECKING�FOR�ANY�4$4*�
DRIVES�ATTACHED��8HEN� IT�FINDS�NO�
4$4*� DRIVES
� IT�THEN�CHECKS�FOR�95�
*%&�� *F�YOU� REPLACE�THE� *%&�WITH� A�
4$4*� DRIVE� IT�WILL� BOOT�UP�FASTER�

:OU�CAN�EXTEND�THE� ACTUAL� HARD�
DRIVE�BY�A�FOOT�OR�SO
� BUT�YOU�CANjT�
EXTEND�THE�"���� ITSELF
� THAT�MUST�BE�
DIRECTLY�CONNECTED� TO�THE�SIDE�OF�THE�
"����

*TjS�POSSIBLE�TO� REWIRE�A�$%57�	OR�
���������
�KEYBOARD�TO�WORK�ON� AN�
"���
� BUT�REMEMEBER�THAT�BOTH�THE�
POWER�AND�DRIVE� LIGHTS�ARE�CONNECTED�
TO�THE�"����KEYBOARD
� SO�YOUjLL� HAVE�
TO�WIRE� UP�SOMETHING�TO� REPLACE�
THESE��"LSO�THE�$53-�".*("�".*("�
RESET�WONjT �WORK
� SO�YOUjLL� NEED�TO�
WIRE� UP�A� RESET�SWITCH�TO�THE�3&4&5�
LINE�ON� THE�������CHIP�� 6NLESS�YOU�
REALLY�HATE�THE�"����KEYBOARD� *jD�
SAY�DONjT�BOTHER�

:OU�CAN�EXTEND�THE� INTERNAL� DISK�
DRIVE�CABLE�� �AGAIN
� PROBABLY�NO�
MORE�THAN�A�FOOT�OR�SO�TO�BE�SAFE�

"NY�MULTISYNC�THAT�CAN� HANDLE�
�����,HZ�HORIZONTAL� SYNC� AND���)Z

VERTICAL� SYNC�WILL�WORK�WITH�THE�
"MIGA�� #EWARE�� A� LOT�OF�NEW�
MULTISYNCS�ONLY�HANDLE� HORIZONTAL�
SYNCS�OF���,HZ�AND�HIGHER�� !)

/05�(00%�&/06()
*� HAVE�AN�"MIGA�����
1LUS�AND�A�$ITIZEN�
���%�1LUS
�WHICH� *�
USE�TO�PRINT�OUT�

LISTINGS
� LETTERS�AND�THE�OCCASIONAL�
UNIVERSITY�REPORT��5O�TRY�THE�
COMBINATION�OUT� *� BOUGHT�AN� ISSUE�
OF�YOUR�SISTER�MAGAZINE
��?;93�
�AC?3E��WHICH� FEATURED�A�
'397*7EE7C�� 

 �COVER�DISK�

6SING�THE�FONTS�AND�PREFERENCES�
OPTIONS�UPON� LOADING�THE�%51�
SOFTWARE�AND�PRINTING�VARIOUS�
LETTERS
� THERE�APPEARS�TO�BE�NO�
DIFFERENCE�BETWEEN�DRAFT�AND�/-2�
PRINT
� NO�MATTER�WHAT�FONT�OR�STYLE� *�
USE��0N�THE�OTHER�HAND
� IF�*� USE�THE�
8ORKBENCH������4HELL�AND�SEND�
CONTROL�CHARACTERS�AND�TEX T�TO�THE

PRINTER�	USING�THE�PRINTERjS� INTERNAL�
FONTS
� *�THINK
� THEN�THE�/-2�PRINT�IS�
EXCELLENT�

*�OBTAINED�$ITIZEN�'C;@E�
$3@397C�� BUT�THIS�GAVE�THE�SAME�
RESULTS
� ALBEIT�MUCH�QUICKER�� *jVE�
ALSO�TRIED�SETTING�THE�PRINTER�TO�/-2�
WITH�CONTROL�CHARACTERS�AND�THEN�
USING�THE�%51�SOFTWARE
�WITH�NO�
SUCCESS�

*S�THIS�A� LIMITATION�OF�
'397*7EE7C��

�� OR�AM�*�MISSING�
SOMETHING�OBVIOUS 

/EIL�)UGHES�
#ROOKVALE�

)ANTS

8ELL
� YES
�YOU�ARE�MISSING�
SOMETHING�SIMPLE
� ALTHOUGH� IT�S� NOT�
ALL� THAT�OBVIOUS��:OU� ALMOST�SUSSED�
IT�OUT�YOURSELF�WHEN�YOU� REALISED�THAT�
PRINTING�FROM�THE�4HELL� USED�THE�
PRINTERjS� INTERNAL�FONTS�

CONTINUED�ON�PAGE���

%�-"*)� �0./$)"� W� %�-"*)� �0./$)"

%IP�SWITCH�� �"�METHOD� EMPLOYED�BY�SEVERAL�DEVICES
� INCLUDING�HARD�DRIVES�
AND�PRINTERS
� TO�ENABLE�THE� USER�TO�MAKE�MANUAL� ADJUSTMENTS�TO�THE�WAY�
THE�DEVICE� BEHAVES�

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

4$4*�� �4MALL�$OMPUTER�4YSTEMS� *NTERFACE� IS�THE� STANDARD�USED� FOR�
CONNECTING�HARD�DRIVES
�$%�30.�DRIVES�AND�TAPE�BACK�UP�UNITS�TO�
COMPUTERS�

4HELL�� �"�METHOD�OF�COMMUNICATING�WITH�THE�"MIGA�S�OPERATING�SYSTEM�VIA�
THE� KEYBOARD� RATHER�THAN�THE�MORE�USUAL�MOUSE� AND�WINDOWS�METHOD�OF�
8ORKBENCH��5HE�4HELL� IS�THE� INTERFACE�WHICH� �SURROUNDS��THE�,ERNEL
�THE�
CENTRAL� PART�OF�THE�OPERATING�SYSTEM�

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����
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1AGE4ETTER���� �DOES�NOT�USE�THE�
PRINTERjS� INTERNAL�FONTS�� *TS� PRINT�OUTS�
ARE�BASICALLY� iSCREEN�DUMPSj� � �
GRAPHICS�PRINT�OUTS� IN�OTHER�WORDS
�
COPYING�THE�PIXELS�FROM�THE�SCREEN�
AND�PRINTING�THEM�AT�THE�SCREENjS�
RESOLUTION
�WHICH� IS�ABOUT�������DOTS�
PER�INCH�DEPENDING�ON�WHAT�MONITOR�
YOU�ARE�USING��5HIS�SYSTEM�MEANS�
THAT�YOU�CAN�USE�MANY�MORE�FONTS�
THAN�ARE�AVAILABLE� INSIDE�THE�PRINTER
�
AND�ALSO�THAT�YOU�CAN�PRINT�PICTURES�
OF�COURSE�

5HE�TYPE�OF�FONTS�1AGE4ETTER���� �
USES
�"MIGA�SCREEN�OR� iBITMAPPEDj�
FONTS
� ARE�DISPLAYED�AT�SCREEN�
RESOLUTION
� SO�THE�PRINTED�OUTPUT�IS�
LOW�RESOLUTION�

5O�GET�HIGHER�QUALITY�RESULTS�YOU�
NEED�TO�USE�A�WORD� PROCESSOR�OR�
DESKTOP�PUBLISHING�PROGRAM�THAT�
SUPPORTS� iSCALABLEj�OR� iOUTLINEj�
TYPEFACES� LIKE�$OMPUGRAPHIC�OR�
"DOBE�5YPE����5HESE�WILL� BE�
DISPLAYED�AT�SCREEN� RESOLUTION
� BUT�
PRINTED�AT�THE� HIGHEST�RESOLUTION� THE�
PRINTER�IS�CAPABLE�OF��5HE�DOWN�SIDE�
OF�SCALABLE�TYPEFACES� IS�THAT�THEY�CAN�
EAT�UP�MEMORY�VERY�QUICKLY
� AND�THEY�
CAN�TAKE�A� LONG�TIME�TO� PRINT�

1AGE4ETTER�����IS�AN�OLD� AND�
REALLY�QUITE�POOR�%51�PROGRAM��EVEN�
WITH�A� LASER�PRINTER�ATTACHED� IT�WOULD�
BE� IMPOSSIBLE�TO�GET�HIGH�QUALITY�
RESULTS�FROM� IT�� *�THINK�YOUjLL� BE�BETTER�
OFF�WITH�A�WORD�PROCESSOR�LIKE�
1RO8RITE�OR�8ORDWORTH��+8

."$�%3*7&
*� HAVE�AN�"MIGA�����
COMPUTER�	,ICKSTART
���
�� *� HAVE�THE�
OPPORTUNITY�TO�

PURCHASE�AN� INTERNAL���.B�4$4*�
HARD�DRIVE�FROM�AN�"PPLE�.ACINTOSH�
COMPUTER��8OULD� IT�BE�POSSIBLE�TO�
CONNECT�THIS�DRIVE�TO�MY�"MIGA�
EXTERNALLY �1RESUMABLY�*�WOULD�
NEED�SOME�KIND�OF�BOX
�A�4$4*�
INTERFACE�AND�A�POWER�SUPPLY�

.ARK�"DAMS�
(REAT�%UNMOW�

&SSEX

"�STANDARD�.ACINTOSH�4$4*�DRIVE�
SHOULD�WORK�FINE�ON�THE�"MIGA�WITH�A�
4$4*� INTERFACE��4UPRA�AND�%ATAFLYER�
PRODUCE�HARD�DRIVE� INTERFACES�WHICH�
CAN�USE�SUCH�DRIVES�ON�THE�"MIGA�
�����:OUR�BEST�BET�WOULD� BE�TO�GET�A�
SECOND�HAND�$OMMODORE�"���
� AND�
REPLACE�THE���.B�DRIVE� IN�THIS�WITH�
THE���.B
� AS�THE�"����CONTROLLER�IS�
PROBABLY�THE�BEST�CURRENTLY�AVAILABLE�
FOR�THE�"MIGA������+3

)0-"�
*�HAVE�A�3OC(EN�1LUS�
GENLOCK�AND� IT�
DOESNjT �WORK�WITH�MY�
8#����"MIGA������

5HE�DRIVES�LOCK�WHEN�THE�GENLOCK�IS�
CONNECTED�TO�THE�3(#�PORT�AND� *�GET

��� ' -�/$*)�*)�/# � �# �+

�
*�WOULD�LIKE�TO�BUY�A���.)Z�������OR�������AND�REPLACE�MY�
EXISTING�������CHIP�AT�����.)Z�WITH�IT��8OULD�THIS�WORK 

-OTS�OF�PEOPLE

/O�� *T�WONjT�� :OUR�"MIGA� IS�CLOCKED�AT�����.HZ�FOR�A�VERY�GOOD� REASON�� ����
�
WHEN�MULTIPLIED�BY���IS���.)Z
�WHICH� IS�THE�1"-�DISPLAY�CLOCK�FREQUENCY��5HE�
REASON�YOUR�"MIGA� IS�SO�SUITED�TO�VIDEO�APPLICATIONS�SUCH�AS�GENLOCKING�IS�
BECAUSE�THE�ENTIRE�SYSTEM�CLOCKS�ON�MULTIPLES�OF�����.)Z�� *F�YOU�REPLACE�
YOUR�����.)Z�������CHIP�	WHICH� IS� IN�FACT�AN��.HZ�������CHIP
� RUNNING�AT�
����.)Z
�WITH�A� L0.HZ
� ���OR�EVEN���.)Z�������YOU�WILL� NOTICE�NO�
DIFFERENCE�WHATSOEVER�AS�THE�CHIP�WILL� STILL� BE�CLOCKED�AT�����.)Z��5HE�
������CHIP�AT�����.)Z� IS�SLIGHTLY�FASTER�THAN�THE�������CHIP�AT�����.)Z
�
WHICH� IS�WHY�IT�IS�A�CHEAP�OPTION�FOR�EXPANSION�� 54

NO�PICTURE�FROM�THE�GENLOCKjS�
4$"35�OUTPUT�TO�THE�"MIGA�
MONITOR�� *F�*�CONNECT�THE�"MIGAjS�
MONO�OUTPUT�TO�THE�MONITOR�*�STILL�
GET���� NOTHING��8HEN� *� CONNECT�THE�
GENLOCK�IT�SEEMS�NORMAL�AND�THE�
POWER�-&%�GOES�ON
�BUT�THE�"MIGA�
DOESNjT �WORK�AT�ALL�

*�SAW�THE�GENLOCK�WORKING�FINE�
ON�THE�"���� IN�THE�COMPUTER�SHOP
�
SO�WHAT�DO�YOU�THINK�THE�PROBLEM�
IS �4HOULD� *�CHANGE�THE�����30.�IN�
MY�"MIGA 

+OSE�DAS�/EVES�'ILIPE�
"LPIARA�

1ORTUGAL

5HIS�SOUNDS�AS� IF�THE�GENLOCK�AND�
"MIGA�ARE�TOGETHER�OVERLOADING�THE�
"MIGAjS�POWER�SUPPLY
� 	WHICH� IS�
POSSIBLE�WITH�SOME�OLDER�UNITS
�WITH�
THE� RESULT�THAT�THE�"MIGA�DOESNjT �GET�
ANY�CURRENT
� AND�SO�CANjT �RUN�� *F�YOUR�
"MIGA�WORKS�0,�WITHOUT�THE�3OC(EN�
CONNECTED�THEN�THIS� IS�ALMOST�
CERTAINLY�THE�PROBLEM�

5HE�SOLUTION� IS�TO�OBTAIN�AN�
EXTERNAL� POWER�SUPPLY�FOR�THE�3OC(EN�
1LUS�� �AN�OPTION�WHICH� IS�
RECOMMENDED� IN�THE�3OC(EN�
MANUAL��:OU�MAY�BE�ABLE�TO�GET�ONE�
FROM�YOUR�DEALER
� OR�IT�MIGHT�BE�
POSSIBLE�TO�FIND�A�SUBSTITUTE�WHICH�
WILL� DO�THE�JOB
�THOUGH���WOULDNjT�
RECOMMEND�THIS� UNLESS�YOU�ARE�
CERTAIN� IT�WILL� HAVE�THE�CORRECT�VOLTAGE�
AND�CURRENT
� AS�WELL� AS�CONNECTOR�

*F�YOU�WANT�TO�MAKE�SURE
� FIND�A�
DEALER�WHO�WILL� LET�YOU�TEST�YOUR�
"MIGA�AND�GENLOCK�WITH�AN�EXTERNAL�
POWER�SUPPLY�� �THEN�YOU�CAN�BE�
CERTAIN�THAT�IT� IS�A�POWER�SUPPLY�
PROBLEM�BEFORE�YOU�COMMIT�YOURSELF��
(8

%3*7&34�"3&�"�#*/%
, � � � * * � *� RECENTLY�BOUGHT�A�
� � � * � (71�*MPACT�4ERIES�**

\- ���������?�+ � HARD�DISK�DRIVE�FOR�MY
"����1LUS�AND�WHILE�*�

AM�VERY�PLEASED�WITH�THE�SPEED�
PROGRAMS� LOAD
� *�AM�DISAPPOINTED�
WITH�THE�DOCUMENTATION�SUPPLIED�� *�
ATTEMPTED�TO�CARRY�OUT�THE�
AUTOMATIC� INSTALLATION�PROCEDURE
�
BUT�ENCOUNTERED�THE�MESSAGE�
k$ANjT �FIND�GVPSCSISTRI�DEVICEl �
4OME�BLIND�FIDDLING�WITH�THE

#INDDRIVER�MENU�SELECTION�GOT�ME�TO�
THE�STAGE�OF�ASKING�WHETHER�OR�NOT�
TO �COPY�SOME�FILES�ON�TO�THE�DRIVE��
"FTER�COPYING�THE�8ORKBENCH
� *� LEFT�
THE�PROGRAM�� *�WOULD�BE�GRATEFUL� IF�
YOU�CAN�GIVE�ME�SOME�FURTHER�
ADVICE�IN�THE�FOLLOWING�AREAS�
A
�)OW�TO �PARTITION�THE�DRIVE�
B
�)OW�TO�INSTALL�A�VIRUS�KILLER�TO�
CHECK�THE�DRIVE�DURING�BOOT�UP�
C
�&XPLAIN�WHAT�#INDDRIVER�IS�
D
�)OW�TO �BACK�UP�THE�DRIVE�
E
�)OW�TO�INSTALL�PROGRAMS�TO�THE�
HARD�DRIVE�
F
�)OW�TO�INSTALL�8ORKBENCH�

,�%ONNELY�
,ILBURN�
-ONDON

-ET�ME�SAY�FIRST�OFF�THAT�*� HAVE�NOT�
PERSONALLY� INSTALLED� A�(71�DRIVE�ON�
AN�"����1LUS�� �BUT�*� HAVE�HEARD�OF�
THESE�PROBLEMS��5HEY�WERE�CAUSED�
WHEN�$OMMODORE� RELEASED�THE�"����
1LUS�AND�CAUGHT�US�ALL�WITH�OUR�
METAPHORICAL�TROUSERS�DOWN�
A
�5HE�BEST�PLACE�TO�GET�TECHNICAL�
SUPPORT
� AND�SOMEONE�WITH�WHOM�TO�
GO�THROUGH�THIS� PROCEDURE
� IS�FROM�
4ILICA�%ISTRIBUTION�ON���������������
*T�PROBABLY�SUPPLIED�THE�DRIVE� IN�THE�
FIRST�PLACE�AND�SHOULD� BE�ABLE�TO�
OFFER�FULL� TECHNICAL�SUPPORT�
B
� *NSTALLING�A�SUITABLE�VIRUS� KILLER�IS�A�
TWO�STAGE� PROCESS�� 'IRST�YOU�HAVE�TO�
COPY�IT�ON�TO�THE�HARD�DRIVE
� AND�
SECOND�YOU�HAVE�TO�ACTIVATE� IT�IN�THE

STARTUP�SEQUENCE��5HE�SIMPLEST�	IF�
NOT�THE�NEATEST�METHOD
� IS�TO�COPY�IT�
INTO�THE�SPECIAL�8#4TARTUP�DRAWER��
'OR�A�BETTER�METHOD�CONSULT�THE�
"MIGA%04�COLUMN� IN�"MIGA�4HOPPER
���� 5HIS�CONTAINS�A�DETAILED�
DISCUSSION�ON�THE�METHODS�OF�
AUTOMATICALLY�STARTING�PROGRAMS�FROM�
A�BOOT�SEQUENCE��"�GOOD�BACKGROUND�
VIRUS�KILLER�IS� 7IRUS9
� BUT�THERE�ARE�
PLENTY�TO�CHOOSE�FROM�� �CONSULT�YOUR�
LOCAL�1%� LIBRARY�FOR�THE� LATEST�
C
�#IND%RIVERS�	*� ASSUME�THATjS�WHAT�
(71� IS� REFERRING�TO
� IS�A�SPECIAL�
PROGRAM�WHICH�MOUNTS�CERTAIN�TYPES�
OF�HARD�DISKS�AND�OLDER�3".�
EXPANSIONS�� *F�YOU�NEED�#IND%RIVERS
�
THERE�WILL� BE�A�DRAWER�ON�THE�
8ORKBENCH�CALLED� k&XPANSION��� *F�
THIS�DRAWER�IS�MISSING�OR�EMPTY�	NO�
ICONS
�THEN�#IND%RIVERS�IS�NOT�USED�
D
�:OU�CAN�BACK�UP�YOUR�HARD�DRIVE� IN�
A�NUMBER�OF�DIFFERENT�WAYS�� �BUT�BY�
FAR�THE�SIMPLEST�METHOD� IS�TO�USE�A�
GOOD�COMMERCIAL� BACK�UP�UTILITY�SUCH�
AS�2UARTERBACK�� )OWEVER
�A�PERFECTLY�
GOOD�BACK�UP�UTILITY�IS�SUPPLIED�WITH�
8ORKBENCH���ANYWAY��)%#ACKUP�MAY�
NOT�BE�AS�FRIENDLY�AS�2UARTERBACK
�
BUT�AT� LEAST�IT jS�FREE�� �YOUjLL� FIND� IT�IN�
THE�5OOLS�DRAWER�ON�THE�&XTRAS���
DISK�
E
�5HIS� IS�A�DIFFICULT�QUESTION�TO�
ANSWER�BECAUSE�DIFFERENT�PROGRAMS�
HAVE�DIFFERENT� REQUIREMENTS�
(ENERALLY�SPEAKING
�MOST�COMMERCIAL�
PROGRAMS�ARE�SUPPLIED�WITH�
INSTALLATION� UTILITIES�OR�CAN�BE�
DRAGGED� INTO�A�NEW�DRAWER�FROM�THE�
8ORKBENCH�� *T�IS� POSSIBLE�TO�
CONSTRUCT�A�SEMI�AUTOMATIC� INSTALL�
ROUTINE�FROM�"MIGA%04�AND� IF�A�
COUPLE�OF�READERS�WRITE� IN
� *�WILL�
INCLUDE� IT�IN� A�FUTURE� ISSUE�
F
�8ORKBENCH������ IS�SUPPLIED�ON�
THREE�DISKS�� 5HE�MAIN�DISK�CONTAINS�
ALL�YOU�NEED�TO�START�THE�MACHINE
�
THE�&XTRAS�DISK�HAS� LOTS�OF�LITTLE�
GOODIES
� AND�THE�FONTS�DISK�SHOULD�
BE�OBVIOUS��8HEN�YOU� INSTALLED�YOUR�
HARD�DRIVE�YOU�ONLY�COPIED� A�MINIMAL�
8ORKBENCH� SET�UP�AND�YOU�WILL� HAVE�
MISSED�A� LOT�OF�THE�BETTER�STUFF�� *� FIND

CONTINUED�ON�PAGE���

%�-"*)� �0./$)"� W� %�-"*)� �0./$)"
#ITPLANE�BITMAP�� �"�BITPLANE� IS�AN�AREA�OF�MEMORY�WHERE�EVERY�BINARY�BIT�

CORRESPONDS�TO�A�PIXEL�ON�THE�SCREEN��0NE�BITPLANE�REPRESENTS�A�
MONOCHROME� IMAGE
�SEVERAL�CAN�BE�OVERLAYED�	A�BITMAP
�TO� REPRESENT�A�
COLOUR�IMAGE�

'ONT�� �5HE�GROUP�OF�LETTERS
� NUMBERS�AND�SPECIAL� CHARACTERS�THAT�COMPRISE�
ONE�VARIATION�OF�TYPEFACE
�EG�� ��PT�5IMES
� ��PT�5IMES�#OLD
� ��PT�5IMES�
*TALIC�

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

7IRUS�� �"�SMALL� PROGRAM�THAT�CAN� LIE�HIDDEN� IN�MEMORY�OR�ON�A�DISK

DUPLICATING�ITSELF�ON�TO�ANY�DISKS� INSERTED� IN�THE�MACHINE
� AND�GENERALLY�
CAUSING�HAVOC��5HERE�ARE�MANY�VIRUS�KILLERS�AVAILABLE� IN�THE� PUBLIC�DOMAIN�
DESIGNED�TO�DEAL�WITH�THIS�MENACE�

".*("�4)011&3�n �*446&� � � � �/07&.#&3�����
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q�6P�TO��.B�4*..�3".�ON�BOARD
q�4UPPORTS�EXTERNAL�4$4*� DEVICES�
q'AAA45�30.����
q���.)Z�4$4*� CONTROLLER

��2.#�.#� \bgi� ���2.#��.#�\dgi �
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q�6P�TO��.#�3".�ON�BOARD�

# A RE ��������������!���
��2.#��.#� ;\bgi� ���2.#��.#�\dgi �
��2.#��.#� ;\cci� ���2.#��.#�\eci �
��2.#��.#� \cii� ���2.#��.#�\eii �
��2.#��.#� ;\dfi� ���2.#��.#�\gdi
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���2UANTUM� ;;\aii� ����2UANTUM� \bii

I�0$/��' �!*-������E�*-� 8����� 	�� *-�� 30.�	�J�
�/# -�.$5 .�*!�	�� �1�$'��' 8�+' �. ���''

3 " . � & X P A N S I O N
b�"RIES�"�����"�����3".

�.#� ������������� \abi� �.#� ��������������\b`i
�.#� ��������������\afi� �.#� ��������������\bdi

N

" . A X � L L � 1 L U S
��"MIGA������AND�ABOVE
q�3UNS�.AC�SOFTWARE
q�3UNS�4YSTEM���
'ULL�SUPPORT�FOR�ALL�4$4*�.AC�
PERIPHERALS�AND�THE�ABILITY�TO�READ�.AC�
DISKS�IN�YOUR�DRIVES

�������������COMPATIBLE
q�"PPLE5ALK�EMULATION�
g$AN�USE�"MIGA�&$4�
q&ASYTO�INSTALL

0 P A L �7 I S I O N
q���BIT�GRAPHIC� CARD
������MILLION� COLOURS�AVAILABLE
��0PERATES� IN�ALL�STANDARD�"MIGA�
RESOLUTIONS
q7-4*� .ICROCODE�GRAPHICS�CO�PROCESSOR
q�%OUBLE�BUFFERED����BIT�AND����BIT�
ANIMATION�IS�AVAILABLE� IN�ALL� RESOLUTIONS
q��1ALATTE�MAPPED�� DESIGN�UPDATES�SCREEN�
COLOURS�IN� REAL�TIME��'ADE�PICTURES� IN�AND�
OUT�AND�CHANGE�THEIR�PALETTES
q�&QUIPPED�WITH����.#�OF�DISPLAY�3".
q�"UTO�CONFIG�FOR�/54$�OR�1"-
�"VAILABLE�FOR�ALL�"MIGAS

4 O F T W A R E � I N C L U D E D

0 P A L 1 A I N T
q����BIT�PAINTING�AND� IMAGE�PROCESSING

0 P A L 1 R E S E N T S
q�1RESENTATION�PROGRAM
q�$ONTROL�0PAL7ISION� IMAGES
�"MIGA�
GRAPHICS�AND� LIVE�VIDEO
q�*NCLUDES�FADES
�EFFECTS�ETC�
g.ANY�MORE�FEATURES

, I N G � O F � , A R A T E
q����BIT�COMPUTER�GAME
q�&XCITING�KARATE�COMPETITION
b%EMONSTRATES�0PAL7ISION� CAPABILITIES

0PAL7ISION� � ;;\hii

� *- � $) !* -( � / $* ) � � 1 � $'� � ' 

0PAL7ISION�3OASTER�CHIP�AVAILABLE�SOON

[ . A C I N T O S H � & M U L A T O R �
G�#$.�- �''4�$.�/# �� ./� (0'�?
/*-�2 <1 �.  )�!*-�/# ��($"�:� 
/�
� #�1 .�%0 ./��.�$! �4*0�- �''4�
2 - �0.$)"������G
"MIGA�'ORMAT� 4EPT�����

".AX�LL� 1LUS� �������������
I�������� �#$+.�- ,0$- �J

\bii

" U T O � 3 0 . � 4 H A R E R
q�,ICK�OFF�IS�THE�LATEST�"MIGA�ADD�ON�FROM�
1OWER
q�0NE�OF�THE�MOST�ADVANCED�KICKSTART�
30.�SHARERS�AVAILABLE
q�"�CLEVER�DESIGN�ON�A�SMALL�RELIABLE�
BOARD
��'ITS�"���
�"����
�"����
q�,ICKSTART�30.�CAN�BE�SELECTED�FROM�THE�
KEYBOARD
q�/O�MESSING�ABOUT�WITH�SWITCHES
q�/O��$*"�ADAPTOR��OR�OTHER�TRAILING�WIRES
q�+UMPER�TO�SELECT�WHICH�30.�BOOTS�ON�
SWITCHES
q�$OMPATIBLE�WITH�OLD�"MIGA�BOARD�
REVISIONS
q�4IMPLE�INTERNAL�FITTING�
� �,ICK�OFF�REQUIRES�THE�LID�TO�BE�REMOVED�FROM�THE�"MIGA�
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q�������.ATHS�CO�PROCESSOR
q�%."�4$4*�CONTROLLER�ON�BOARD
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55-�7�3(#
*�WOULD� LIKE�TO�
CONNECT�MY�"MIGA�
����1LUS�TO�THE�55-�
3(#� INPUT�OF�MY�

$OMMODORE������MONITOR
� BUT�*jM�
UNSURE�OF�SOME�OF�THE�CONNECTIONS�
BETWEEN�THE����PIN�3(#�CONNECTOR�
OF�THE�"MIGA�AND�THE���PIN�%*/�
CONNECTOR�ON�THE�MONITOR��5HE�55-�
3(#
� INTENSITY�AND�SYNC�ARE�
OBVIOUS
� BUT�PIN���OF�THE�%*/�PLUG�IS�
SHOWN�AS� iSTATUSj� IN�THE�MONITOR�
HANDBOOK�AND� *jM�NOT�SURE�WHERE�TO�
CONNECT�THIS�TO�

5HE�REASON� *�WISH�TO�DO�THIS
� BY�
THE�WAY
� IS�BECAUSE�*� USE�THE�3(#�
INPUT�ON�THE������WITH�A�57�TUNER�

+OHN�*RELAND�
'AVERSHAM�

,ENT

*jM�SORRY
�+OHN
� BUT�THIS�SEEMS� LIKE�A�
VERY�ODD�THING�TO�DO��8HY�NOT�BUY�A�
4$"35�SWITCHER�TO�SWITCH� BETWEEN�
YOUR�TWO�4$"35�INPUTS�AND�HAVE�THE�
BEST�OF�BOTH�WORLDS �$ONNECTING�YOUR�
"MIGA�OUTPUT�TO�THE�55-�SOCKET�ON�
THE������WOULD�MEAN�YOU�COULD�ONLY�
HAVE����COLOURS�ON�SCREEN
�WHICH�
WOULD� BE�A�SHAME�WHEN�YOU�
CONSIDER�THE�"MIGAjS�CAPABILITIES��"�
NUMBER�OF�COMPANIES�ADVERTISING�IN�
"MIGA�4HOPPER�DO�THESE�FOR�AROUND�
_��
� NOT�THAT�MUCH�MORE�THAN�YOUjD�
PAY�FOR�A�MADE�UP� LEAD���.

#5�%3*7&4
"FTER�MESSING�AROUND�
WITH�SOME�OF�#5jS�
SURPLUS�EQUIPMENT�IN�
%5�� �A�5ORCH�������

HARD�DISK�� �*� PULLED�OUT�A�MASSIVE�
DOUBLE�HEIGHT�����l�HARD�DISK��"�HA
�
THAT�LOOKS� LIKE�AN�.'.�EDGE�
CONNECTOR�ON�THE�BACK
� I jLL�CONNECT�
UP�THE�LEAD�FOR�THE�95� INTERNAL�
FLOPPY��/OW�*jLL�POWER�IT�UP��:EP
�THE�
WHOLE�TABLE�STARTS�TO�SHAKE��5HE�
PROBLEM� IS
�HOW�DO�*� USE� IT
�AS�MY�
KNOWLEDGE�OF�.4�%04� IS�WELL�
LIMITED �*�HAVE�A�DUAL�DRIVE�NONd
TWISTED�CABLE�BUT�THEN� IT�GOES�ON�
ABOUT�DRIVE�NUMBERS��)ELP�

14��THE�DRIVE� IS�MADE�BY�3ODIME�
-TD�� *T�S �A�SERIES�3%�����AND�HAS�
ONE� ILLEGAL�ADDRESS�AT�����HEAD����
5HERE�S�ALSO�A�STRANGE�EDGE�
CONNECTOR�TO�THE�LEFT�OF�THE�.'.�
CONNECTOR�� �IT�S ����PINS�UP�� ����
PINS�DOWN�AND� LIKE�THE�.'.�HAS�A�
POLARITY�SLOT�TWO�k PINSl�FROM�THE�
RIGHT��5HERE�IS�A�TERMINATING�RESISTOR�
PACK�BEHIND�THE�.'*7*�CONNECTOR��
8ILL� IT �WORK�WITH�7ORTEXjS�(OLDEN�
(ATE �0NE�LAST�POINT
�ON�THE�1$#
�
THERE�ARE�ONLY�TWO����BIT�SOCKETS�
WITH�THE�FOUR�95�SOCKETS�� *S�IT�
POSSIBLE�TO�SOLDER�EXTRA�SOCKETS�
INTO�THE�1$#�FOR�THE�OTHER�TWO�SLOTS�
AS�THERE�ARE�HOLES�AND�SOLDER�PADS 

(UY�$�4ANDFORD�
)ASTINGS�

&AST�4USSEX

:OU�HAVE�TWO�MAJOR�PROBLEMS�HERE��
'IRSTLY
�THE�.'.�HARD�DRIVE�YOU�HAVE�
NEEDS�TO�BE�CONNECTED�TO�A�HARD�DISK�
CONTROLLER
� NOT�TO�THE�FLOPPY�CONTROLLER�
YOU�HAVE�AT�THE�MOMENT��8ITH� AN�
"MIGA�����
�A�$OMMODORE�
#RIDGEBOARD�AND�A�STANDARD�95�.'.�
HARD�DISK�CONTROLLER�CARD�WILL�ENABLE�
YOU�TO� LINK�THIS� UP��ON�AN�"MIGA�����
$UMANA�DOES�AN� INTERFACE�THAT�IS�
SUITABLE��5O�BE�TOTALLY�HONEST�THOUGH�
*�D�SUGGEST�YOU�GET�RID�OF�THE�DRIVE��
.'.�DRIVES� REALLY�ARE�MORE�TROUBLE�
THAN�THEY�ARE�WORTH
� AND� *jD� NOT�
RECOMMEND�ANYONE�TRY�AND�USE�ONE�
UNLESS�THEY�VE�GOT�LOTS�OF�PATIENCE�
!)

1*/�.0/&:
*�AM�PLANNING�TO�BUY�A�
COLOUR�PRINTER�AND�
WOULD�BE�MOST�
GRATEFUL� IF�YOU�COULD�

ADVISE�ME�WHETHER�TO�GET�A���PIN�OR�
���PIN
�AND�ALSO�WHICH�MAKE�

&.�#UTCHER�
/ORWICH

:OU�WOULDNjT�BELIEVE� HOW�OFTEN� *� AM�
ASKED�THIS�QUESTION��5HE�ANSWER� IS�
SIMPLE�� HOW�MUCH�MONEY�DO�YOU�
WANT�TO�SPEND 

*F�YOU� CAN�AFFORD� A����PIN� PRINTER
�
THEN�BUY�ONE
� BECAUSE�THE�OUTPUT�
WILL� BE�OF�A�HIGHER�QUALITY�THAN�FROM�A�
��PIN� PRINTER
�WHICH� IS�WHY�THEY�COST�
MORE�� 6NLESS
� OF�COURSE
�YOU�ARE�NOT�
WORRIED�ABOUT�QUALITY
� IN�WHICH�CASE�
GO�FOR�A�CHEAP���PIN�PRINTER�

8HICH�MAKE �5HATjS� LIKE�ASKING�
WHICH�MAKE�OF�TELEVISION�SHOULD�YOU�
BUY��5HE�IDEA� IS�YOU�HAVE�A�DARN�
GOOD� LOOK�AROUND�AND�BUY�THE�ONE�
YOU� LIKE�THE�BEST�WITHIN�YOUR�BUDGET��
5HE�TWO� ���PIN�MODELS�THAT�APPEAR�
TO�BE�BATTLING�IT�OUT�FOR�TOP�SPOT�AT�
THE�MOMENT�ARE�THE�4TAR�-$�������
AND�THE�$ITIZEN�4WIFT���E��!.

"/*."5*0/�&91"/4*0/
*�AM�A�VERY�KEEN�
BEGINNER�ANIMATOR�BUT�
*�AM�FINDING�THAT� *� RUN�
OUT�OF�MEMORY�VERY�

QUICKLY�� *�ENQUIRED�ABOUT�A����.B�
UPGRADE�IN�A�LOCAL�COMPUTER�SHOP�
AND� *�WAS�TOLD�THAT�THE�MOTHERBOARD�
HAS�TO�BE�CUT�TO�F IT � IT�� *S�THIS�TRUE
�
AS� *� DO�NOT�WANT�TO�CARRY�OUT�ANY�
MODIFICATIONS�MYSELF�AND�FITTING�
COSTS�WOULD�BE�ASTRONOMICAL �"LSO
�
COULD�YOU�TELL�ME�WHAT�NEW�CHIPS�
AND�ALTERATIONS�MY�COMPUTER�WOULD�
NEED�TO�ALLOW�ME�TO�HAVE��.B�OF�
$HIP�3".�

/IGEL�)ELLIWELL�
$ULLOMPTON�

%EVON

5HE�BEST�WAY�TO�UPGRADE�THE�MEMORY�
ON�YOUR�"MIGA� IS�FIRST�TO�CONVERT�TO�
�.B�OF�$HIP�3".��5HIS�WILL� REQUIRE� A�
NEW�"GNUS�CHIP�AT�AROUND�_��
� PLUS�
AROUND�_���FOR�FITTING��0NCE�YOU� HAVE�
�.B�OF�$HIP�3".� 	WHICH� IS�FAR�BETTER

&$)���(.��*.
*F�*�SAVE�MY�";@6HAC6D�FILES�AS�"4$**�FORMAT�ON�MY�
"MIGA%04�PARTITION
� IS�THERE�ANY�WAY�*�CAN�GET�THEM� INTO�
.4�%04�FORMAT�AND�MOVE�THEM�TO�THE�.4�%04�PARTITION�ON�
MY�HARD�DISK 

1ATRICK�4KELTON�
:ORK

5HIS� IS�ACTUALLY�VERY�SIMPLE�TO�DO��"LL�YOU�NEED�IS�A�1$�TRANSFER�PROGRAM�SUCH�
AS�$ROSS%04
�%�4���%�4�OR�MY�PREFERRED�WEAPON
�.ESSY%04��:OUjLL� BE�
ABLE�TO�GET�HOLD�OF�.ESSY%04�FROM�ANY�GOOD�1%� LIBRARY�AND�ONCE� INSTALLED
�
MOVING�A�FILE� IS�A�SIMPLE�AS�COPYING�ONE��.ESSY%04�ACCESSES�1$�DISKS� IN�
ANY�FLOPPY�DRIVE�� *N�"MIGA%04�AN�EXAMPLE�COULD� BE�

"./7�? C . �%DG@I<H@� OJ�,1'�

WHERE�.4)�� IS�THE�DRIVE�NAME�OF�THE�.ESSY%04�DEVICE��/OW�DROP�INTO�1$�
MODE�AND�CALL� THE�FILE�BACK�FROM�"�� THUS�

"./7� �� "�

$*

FOR�ANIMATION

�YOU�CAN�ADD�UP�TO�
�.B�OF�'AST�3".�TO�THE�EXPANSION�
PORT�ON�THE� LEFT�SIDE�OF�YOUR�"MIGA��
$ORTEX�DOES�AN�EXCELLENT�UPGRADE�TO�
TAKE�UP�TO��.B�OF�3".
� BUT�THE�BEST�
VALUE�WAY�TO�EXPAND�YOUR�MEMORY� IS�
TO�BUY�A�HARD�DRIVE�THAT�TAKES�
EXPANSION�MEMORY�	SUCH�AS�THE�
$OMMODORE�"����OR�THE�(71�
4ERIES� **
�� !)

.0%&.�$0.1"5*#*-*5:
*jVE�BEEN�GIVEN�A�
BRAND�NEW
k4TRADCOMl�HALF�CARD�
MODEM�� *S�THERE�ANY�

WAY�OF�GETTING�IT�TO�RUN�ON�MY�
"MIGA �*jVE�GOT�THE�PHONE�LINE�WITH�
THE�NEW�STYLE�SOCKETS�AND�%�A??
�
5HE�MODEM�UNIT�HAS���EDGE�
CONNNECTOR
� ��PHONE�OUT�AND���
PHONE�IN� LINES�	ONE�FOR�&UROPE
��5HE�
SPECS�ARE��DIALLING�CAPABILITY�� �PULSE�
AND�TONE
�MODEM�DATA�TYPE�� �SERIAL
�
BINARY
�ASYNCHRONOUS����#14�AND�
����#14��1ROTOCOLS�� �$$*55�7���
ORIGINATE�ANSWER����#14�FULL�
DUPLEX
�$$*55�7���ORIGINATE��
ANSWER������#14�FULL�DUPLEX
�$$*55�
7���AUTO�ANSWERING��4ERIAL�PORT�
DATA�� �SERIAL
� BINARY�ASYNCHRONOUS

��OR���DATA�BITS
���OR���STOP�BITS
�
ODD
�EVEN�OR�NO�PARITY��1ORT�
ADDRESSES�AND� INTERRUPTS�COM L�� �
�F���FF)� *32�
�COM��� ��F���FF)�
*32�
� COM��� ��E���EF)� *32��
�
COM��� ��E���EF)� *32��

4TEVEN�)ARRISON�
8INSFORD�
$HESHIRE

'IRST�OF�ALL
� LET�ME�THANK�YOU�FOR�ALL�
THE�DETAILED� INFORMATION�� *T�MAKES�
THIS�SORT�OF�PROBLEM�MUCH�EASIER�TO�
SOLVE�� 6NFORTUNATELY�THERE� IS�NO�WAY�
YOU�WILL� BE�ABLE�TO�RUN�THIS�MODEM�
ON�YOUR�"MIGA
� ITjS�DESIGNED�FOR�A�
1$�� *T�S�A� �CARD��MODEM�� 1$S�HAVE�
iSLOTS�� INSIDE
� THE�MODEM�FITS� IN�ONE�
OF�THESE�SLOTS��5HE�"MIGA�DOESNjT

HAVE�ANY�1$�COMPATIBLE�SLOTS�SO� IT�
WONjT �WORK�

:OUR�BEST�BET� IS�TO�TRY�AND�SELL� IT�
AND�BUY�AN� iEXTERNALj� MODEM�AND�A�
CABLE��5HE�MODEM�YOU�HAVE� IS�PRETTY�
SLOW�BUT�YOU�MIGHT�BE�ABLE�TO�GET�
_������FOR�IT
� IF�YOUjRE� LUCKY��'�

508&3�108&3
*� INTEND�TO�BUY�THE�
7ORTEX�(OLDEN�(ATE�
���49�1$�"5�
EMULATOR�WHICH�

COMES�AS�STANDARD�WITH�AN�"5�*%&�
HARD�DISK�CONTROLLER�� *�WOULD�
THEREFORE� LIKE�TO�ADD�AN�*%&�HARD�
DISK�TO�THE�SYSTEM�FOR�THE�SOLE�USE�
OF�THE�1$�EMULATOR�	 IT�W ILL�OPERATE�A�
LOT�FASTER�THAN�MY�4EAGATE�WHICH� IS�
USED�BY�THE�"MIGA�SIDE
��5HE�
PROBLEM�IS
�THE�THREE�DRIVE�BAYS�
INSIDE�MY�"�����ARE�ALREADY�USED�
AND�THEREFORE� *� HAVE�NOWHERE�TO�
MOUNT�THE�SECOND�HARD�DRIVE��%O�
YOU�KNOW�WHETHER�THERE�IS�A�
CONVERSION�K IT�AVAILABLE�SIMILAR�TO�
)I2�-TDjS�)I2�5OWER�SYSTEM�FOR�THE�
"����THAT�WILL�ALLOW�ME�TO�STRIP�THE�
"�����OUT�OF�ITS�BOX�AND� INSTALL� IT�
INSIDE�A�5OWER�SYSTEM�CASING� 

5IEN�5HAT�5ON�
-ONDON

5O�BE�PERFECTLY�HONEST
�THERE� ISNjT�A�
LOT�OF�CALL� FOR�SUCH� A�CONVERSION� KIT�
SIMPLY�BECAUSE�THE�"����� IS�ALREADY�
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	AND�����
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BAYS� INSIDE�MY�MACHINE�ARE�FULL� TOO��
"LL� *� CAN�SUGGEST�IS�TO�TRY�AND�SOURCE�
A�CASING�FOR�THE�DRIVE�AND�THEN�HAVE�
IT�CONNECTED�TO�THE�(OLDEN�(ATE�VIA�A
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)EAVY�DUTY�CONSTRUCTION
RUBBER�EDGING
�PERFECT�
COLOUR�MATCH
�MAKES�AN�IDEAL�WORKSTATION�FOR�THE�
"����"���
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��WAY�����������������������������������������������_�����
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%ISK� #OX� ��� $AP������������������������������� _����
%ISK�#OX����$AP�������������������������������� _����
%ISK� #OX���� $AP�������������������������������� _����
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%ON�T� DAMAGE� YOUR� "M IGA�S� PORTSL5HIS�DEVICE� SAVES�
WEAR� AND� TEA R�MAKES� SW ITCHOVER� ��%&�� AND� DOES�/05�
REQUIRE�POWER�UNLIKE�MANY�OTHERS�
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'LIP�BETWEEN�7IDEO�COMPUTER�SIGNALS�AT�THE�PUSH�OF�A�BUTTON�
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"TTENTION�ALL�YOU�MUSIC� LOVERS�� 1HOENIX�HAVE�
PUT�TOGETHER� AN� UNBEATABLE�MUSIC� DEAL� FOR�YOU�THIS�
SUMMER�

4TEREO� 4AMPLER������ ������ ���_�����
$OMBINES� EASE� OF� USE� W ITH� STATE� OF�THE� ART� ANALOGUE� TO �
D IGITA L� CONVERSION� TECHNOLOGY�	INC�� %0$$�SAMPLE� EDITING�
SOFTWARE��AUDIO�LEAD


1RO�.IDI���*NTERFACE����������������� _�����
5HIS� FU LLY � FEATURED� PROFESSIONAL� QUALITY�MIDI� INTERFACE� IS�
VERY� FLEXIBLE� GIVING� SEMI�PATCH� BAY� FACILITIES�� *T� HAS� FIVE�
PORTS� IN
� OUT
� THRU� AND� TWO� SWITCHABLE� OUT�THRU�� 	INC�� '3&&�
MIDI�LEAD
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6 TILISE � THE� ADVANCED� TECHNO LOGY� OF� THE� "����
4MART� $ARD� &XPANSION� S LO T� W ITH � THESE� /&8�
3".� &XPANSION� $ARDS� D IRE C T� FROM � 1HOENIX��
"VA ILAB LE� IN���.B�����.B�COFIGURATIONS�
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1HOENIX� SUPPLY� CONNECTING� CABLES� IN� ANY�
CON�FIGURATION
�CALL�SALES�FOR�A� COMPLETE� LIST�
AND� PRICES�
.IDI�.IDI��M���������������������������������������������_����
.IDI�.IDI��M�������������� �������������������������������_����
.IDI�.IDI� �M��������������������������������������������_����
"MIGA�4CART�����������������������������������������������_����
�"MIGA�3(#���������������������������������������������_����
+OYSTICK�EXT��������������� �������������������������������_����
+OYSTICK� SP LITTE �������������������������������������� _����
?4ERIAL�.ODEM������������������������������������������� _����
1RINTER����M�����������������������������������������������_����
1RINTER����M�)2����������������������������������������� _����

%ON�T� CONFUSE� THESE� QUALITY� DISKS� WITH�
OTHERS� CURRENTLY� AVAILABLE�� ����� �����
CERTIFIED� ERROR� FREE� ���� CLIP�� "LL� DISKS�
INCLUDE�'3&&�HIGH�QUALITY�1HOENIX�LABELS�

������������������������_ � ��� � �����������������������_�����
���������������������_� � ��� � �������������������_������
���������������������_� � ��� � ���������������������_������
IOO �����������������_� � ��� � ��������������������_������
5%,�#RANDED� DISKS��)IGH� PERFORMANCE�
MEDIA�FROM�THE�EXPERTS�BOX����WITH�LABELS�

������������������������_� ��� � ���������������������_�� ���
��������������������� _� � ��� � ������������������ _������
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, INDW ORDS � ���������������������������������������� _�� ���
*N TE RW O RD ���������������������������������������������� _�����
'INAL� $OPY�� ���������������������������� � = C �_�����
1ROFESSIONAL� 1AGE� �������������D: < : M: M��_������
4AXON�1UBLISHER�����������������������((�_������
1AGESTREAM� V� �� ���������������������������������_������
1AGESTREAM� 'ONT� PACK� � ��������������������_�����
1AGE�4ETTER�� �����������������������������������������_�����
1EN� 1AL� ������������������������������������������������_�����
1ROWRITE� V� �9 ��������������������������������������� _�����
2 U ICKW RITE �������������������������������������������� _�����
5 RANSW RITE ���������������������������������������������_�����
8 ORDWO RTH �������������������������������������������� _�����
)OT� - IN K S ���������������������������������������������� _�����
*/5&(3"5&%�1"$,"(&4
(OLD�%ISC�0 FFIC E ���������������������������������� _�����
. IN I� 0 FF IC E ������������������������������"8 �_�����
$"%�� �%3"8*/(
%ESIGN�8 O RK S ����������������� ���������������������_�����
1ROFESSIONAL�%RAW�� ����� _�����
*NTRO�$"%�1 LU S �������������������������������������� _�����
9�$"%������������������������������������������������� _�����
9�$"%� ����� ������������������������� ���������������_������
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$ROSS� % O S ����������������������������������������������_�����
%ISKMASTER�� �����������������������������������������_�����
%OS��� % O S ����������������������������������������������_�����
0PUS� % IRE C TO RY �������������������������������������_�����
9 CO P Y ����������������������������������������������������_�����
2UARTER� # A C K ����������������������������������������_�����
2UARTER�#ACK�5OOLS�7S������������������������_�����
%"5"#"4&
4UPERBASE�1RO�� ������������������ �������������� _������
4UPERBASE�1ERS�� ��������������E= �#�9,�_�����
7*%&0�130%6$5*0/�5*5-*/(
4$"-"����� ��������������������������������������������_�����
4$"-"�1 RO FESSIONA L��������������������������_������
#IG� " LTERNATIVE � 4 C RO LLE R ������������������ _�����
#ROADCAST�5 ITLE R�� ����������������������������_������
'ONT�1ACK���FO R�#ROADCAST�5 ITLE R�� �����_�����
'ONT�&NHANCER�FOR�#ROADCAST�5 ITLE R�����_�����
1RO� 7IDEO� 1 O S T�����������������������������������_������
57�4HOW�1 RO ������������������������������������������_�����
57�5EXT� 1 RO ���������������������������������������� _�����
'3"$5"-�"/%�41&$*"-�'9
3ACE�5 RA C E ������������������������������ .#(� �_�����
%ELUXE� 1AINT�� ������������������������������������ _�����
%ELUXE�7IDEO� � ������������������������������������_�����
*MAGE� ' IN D E R���������������������������������������_�����
1 IXM A TE �������������������������������������������������_�����
4CENERY�" N IM A TO R�������������������������������_�����
7 IS TA �������������������������������������������������������_�����
1RO� 7 IS TA ��������������������������������������������� _�����
"/*."5*0/
5AKE� � ���������������������������������������������������_�����
*MAGE� . A S TE R ������������������������������������_������
��%� *M AGES �������������������������������������������_�����
"M OS ������������������������������������������������������ _�����
"MOS� $ OM P ILE R������������������������������������_�����
"MOS�� % ������������������������������������������������_�����
&ASY� " M O S ������������������������������������������_�����
%ELUXE� 1AINT��� ������������������������������������_�����
% IREC TO R� V � ����������������������������������������� _�����
*MAGINE� V������������������������� EE#�;<# � _������
.AP� MASTER�FO R� *M AG IN E ������������������ _�����
1RESENTA TION � . A S TE R �������������������� _������
4URFACE�.ASTER�FOR�*M AGINE��������������� _�����
4HOWMAKER���������������������������������������� _������
7 IDEO� % IRE C TO R ��������������������������������_������
13&4&/5"5*0/�� �4-*%&�4)08
$AN�%O�V L � � �������������������������������" . 4 �_�����
" RT� %EPARTMENT� 1RO� V �� ������������������ _������
"RT�%EPARTMENT�1RO�$ONV��, I T �������������_�����
$AN� %O� *T�7 �*�( ������������������������������������ _�����
)YPER� # O O K ���������������������������������������� _�����
"$$06/5*/(
1ERSONAL� 'INANCE�������������������<:��+ :�_�����
"RENA�" CCOUN TS �����������������������������������_�����
)OME�"CCOUNTS�� ����������������������������������_�����
4YSTEM� � �������������������������������������������� _�� ���
$ASHBOOK�$OMBO��������������������������������_�����
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/",4)"�6PGRADE�.OUSE������������ _�����
	8ITH�0PERATION�4TEALTH
�MAT��HOLDER

3OCTEC�.OUSE��������������������������������� _�����
(0-%&/�*."(&� @@@@@@@
.EGA� .OUSE�������������������������������� _�����4
	)AS�JUST�RECIEVED�����"MIGA�'ORMAT�(OLD�"WARD

0PTICAL� .OUSE������������������������������ _�����
)IGH�PRECISION
�POINTING�DEVICE�
$RYSTAL�5RACKBALL���������������������pp�pp�pp_�����
*NFRARED�$ORDLESS�.OUSE����" �
� �_�����
	3ECHARGEABLE�TOP�SELLING�INNOVATION�

0PTICAL� 1EN�.OUSE������������ >;>;-��_�����
)IGH�2UALITY��MM�MOUSE�.ATS���������_����
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1OWERFUL� IMAGE�PROCESSING� TOOLS� FOR�THE�
OFFICE�OR�THE�HOME�ENVIROMENT�
108&3� 'EATURES�INCLUDE�� ��������DPI�n�����
(REYSCALES�5HRUPORTTO�PRINTER��'3&&�&DITING

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

(0-%&/�*."(&�)AND�4CANNER�4ERIES�
'EATURES������DPI�n�����(REYSCALE�n�5OUCH�UP�
AND�.ERGE�IT�SOFTWARE�
"LFA4CAN�������������������������������������_������
"LFA4CAN�1 LUS��������������������������� _��� ���
"LFA4CAN�0$3��:>4�%�'�(?7DG2B6J
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$0-063� 4$"//&3�1LUG� INTO� "MIGA�
PARALLEL� PORT
�����D�P�I�� RESOLOUTION
� UP�TO� ���
MILLION�COLOURS� 0 + - + � @ F @ F �
1HOENIX�1RICE������������������������( \ & + [ & 
1 1

"4%(�40'58"3&�4CANNING� SOFTWARE�
COMES� IN� TWO� FORMS
� INTEGRATED� INTO� ART�
DEVELOPMENT�AS�A� NEW�MODULE�OR�USED�AS�A�
STAND�ALONE�PROGRAMME�� F � F N N � 22 �
1HOENIX� 1RICE������������������� -

1 ) 0 & / *9 � , IC K S T A R T �
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#ECAUSE� SOME� OLDER� GAMES� AND�
BUSINESS�SOFTWARE�W ILL� NOT� RUN� ON�THE�
NEW�,ICKSTART������30.�� 1)0&/*9�HAVE�
DESIGNED�A�SHARER�FOR�G�
BOTH�30.�CHIP�SETS�
4WITCHABLE�BETWEEN�
����AND������YOU�CAN�
GET�ALL�THE�BENEFITS�OF� ��
THE� LATEST�"����1LUS�*�
WITHOUT�THE�DRAWBACK�\�
OF� LOSING� ALL� YOUR��
OLD�SOFTWARE��'ITS�ANY�\
"MIGA���������������

�,ICKSTART�30.�4HARER���������������_�� ���
�,ICKSTART�3EV�����30.�4HARER����� _�����
�,EYBOARD�4WITCHABLE�30.�4HARER���_�����
,ICKSTART�����30.��������������������������_�����
,ICKSTART������30.������������������������_�����
i 	30.�$HIPS�NOT�INCLUDED
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5HE�POPULAR�UPGRADE�KIT�FOR�������OWNERS�FROM�
$OMMODORE�IS�IN�STOCK�AND�SELLING�FAST�

'REE�'AST�6,�DELIVERY�
/EXT�DAY�$OURIER�ONLY�_�����
4AME�DAY�DESPATCH�ON�$REDIT�
CARD�ORDERS�BANKERS�DRAFT�BUILDING�
SOCIETY�CHEQUE�1OSTAL�ORDERS�
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STARTING�AT�THE�VERY�BEGINNING�	OR�
HAVE� *�MISSED�THIS�COPY
 
D
� *� HAVE�A�HARD�DRIVE�SO�WILL�HAVE�
THIS�ATTACHED�TO�MY�"MIGA�WHEN� *�
GET�AROUND�TO�CALLING�UP�MY�FIRST�
BULLETIN�BOARD�� *S�THERE�ANY�DANGER�
ANYONE�COULD�kGET�INTO��MY�HARD�
DRIVE�AND�CAN� *�CATCH�A�VIRUS�ON�IT 
E
�8HAT�ON�EARTH�COULD�AN� IDIOT�LIKE�
ME�UPLOAD �"S�YOU�SAY
� IT�IS�ALL�VERY�
WELL�DOWNLOADING�ALL�THE�GOODIES�
YOU�WANT
�BUT�AS� *�AM�NOT�EXACTLY�
k"MIGA� LITERATEl�WHAT�CAN� *�OFFER�IN�
RETURN 
F
� *N�YOUR�LAST�ARTICLE
�YOU�MENTIONED�
HOW�YOU�WOULD�GO�ABOUT�SETTING�UP�
YOUR�OWN�BULLETIN�BOARD��"S�YOU�MAY�
HAVE�GATHERED
�THIS�IS�THE�LAST�THING�
ON�MY�MIND
� BUT�WHAT�IS�TO�STOP�AN�
ENTERPRISING�READER�WITH� LOTS�TO�OFFER�
USING�AN������TELEPHONE�NUMBER
�
WHICH�WOULD�THEN�EARN�HIM�	OR�HER
�
SOME�REVENUE�TO�PAY�BACK�THE�
OUTLAY 

1ETER�4QUIRES�
8ICKFORD�

&SSEX

A
�5HE�TWO� PACKAGES�YOU�MENTION�
	
/$OMM�AND�+3$OMM
�ARE�BOTH�
EXCELLENT�SHAREWARE�COMMS�
PACKAGES�WHICH� ARE�BEING�CONTINUALLY�
DEVELOPED�AND� IMPROVED�
,UMA$OMM� IS� LOOKING�A�BIT�DATED�
THESE�DAYS�AND�THE�SHAREWARE�
PACKAGES�HAVE�THE�COMMS�MARKET�
PRETTY�MUCH�SEWN�UP��"S�YOU�HAVE�
,UMA$OMM�*�WOULD� USE�THAT�FOR�
NOW�� IT�WILL� HAVE�THE�FACILITIES�
BEGINNERS�NEED��"T�A� LATER�DATE�YOU�
COULD�GET�HOLD�OF�A�COPY�OF�/$OMM�
AND�COMPARE�THE�TWO�TO�SEE�WHICH�
ONE�SUITS�YOU�MOST�
B
�"�LIST�OF�BULLETIN�BOARDS�WOULD�BE�
NICE�ALTHOUGH�WE�ARE� A�BIT� LIMITED�
SPACE�WISE�� *�WILL�TRY�AND�GIVE�DETAILS�
OF�A�FEW�MORE�THOUGH� AND�HOPEFULLY�
WEjLL� HAVE�SPACE�FOR�A�MORE�COMPLETE�
LIST�IN�THE�FUTURE��7ERY�FEW�BOARDS�
CHARGE�FOR�ACCESS�AND�THOSE�THAT�DO�
ARE�USUALLY�OPTIONAL��5AKE�A� LOOK�AT�
THIS�MONTH�S�COMMS�ARTICLE�FOR�A�
SHORT�LIST�OF�"MIGA�BOARDS�
C
�"N� IDIOTS�� GUIDE�WILL� BE� IN� NEXT�
MONTH�S� ISSUE�� *T�WILL� FEATURE�A�STEP�
BY�STEP�GUIDE�TO� REGISTERING�ON�A�##4�
AND�SOME� HINTS�AND�TIPS�ON�
DOWNLOADING�AND�OTHER�ASPECTS�OF�
COMMS�
D
�/O�ONE�CAN�GET�AT�YOUR�HARD� DRIVE�
IF�YOU�ARE�DIALING�THEM�� �NOT�A�
CHANCE��7IRUSES� ARE�A� LITTLE�MORE�
DANGEROUS�BUT�YOU�WILL� ONLY�GET�THEM�
BY�DOWNLOADING�INFECTED�SOFTWARE�
AND�THEN� RUNNING�IT��5HE�MAJORITY�OF�
##4�SYSOPS�CHECK�THE�SOFTWARE�
AVAILABLE�FOR�DOWNLOAD
� BUT�YOUR�BEST�
BET�IS�TO�GET�AN� UP�TO�DATE�VIRUS�KILLER�
AND�CHECK�ALL� SOFTWARE�BEFORE�YOU� RUN�
IT��7IRUSES�CANNOT�COME�DOWN�THE�
PHONE� LINE�ON�THEIR�OWN�
E
�5HE�BEST�THING�TO�UPLOAD� IS�
SOMETHING�YOU�FIND� USEFUL�� *F�YOU�
DOWNLOAD�A�FILE�FROM�ONE�BOARD
� AND�
YOU�FIND� IT�REALLY�USEFUL
�GO�TO�A�BOARD

THAT�DOESN�T�HAVE� IT�AND�UPLOAD� IT�� *F�
YOU�TRY�AND�VISIT�A�FEW�BOARDS�
REGULARLY�THEN�YOUj LL� SOON� HAVE�A�
LARGE�COLLECTION�OF�INTERESTING�
PROGRAMS�TO� UPLOAD�TO�BOARDS�THAT�
DON�T�HAVE�THEM�
F
�5HERE� ISNjT �REALLY�ANYTHING�STOPPING�
SOMEONE�FROM�DOING�THAT�� *NDEED
�
THERE�ARE�A�COUPLE�OF�1$�BASED�
BOARDS�WHICH�DO�RUN�ON������
NUMBERS�WHERE�YOU�CAN�DOWNLOAD�
SHAREWARE��5HE�PROBLEM� IS�THAT�THERE�
ARE�SO�MANY�##4S�THAT�THE�SOFTWARE�
IS� PROBABLY�AVAILABLE�ON�A�FREE�BOARD�
SOMEWHERE�ANYWAY�� 4OME�BOARDS�
CHARGE�A�SMALL� SUBSCRIPTION�BUT�THE�
�����P�A�MINUTE�CHARGE�FOR������
NUMBERS� IS�FAR�TOO�MUCH��'�

41&$536.�%3*7&
*� HAVE�A����l�EXTERNAL�
FLOPPY�DRIVE�THAT� *�
OBTAINED�TO�RUN�WITH�A�
4PECTRUM�AND�AN�.(5�

1LUS�%� INTERFACE��/OW�THAT�*� HAVE�
UPGRADED�TO�AN�"MIGA�*�WISH�TO�
UTILISE�THIS�DRIVE�AS�MY�SECOND�DRIVE�
	%'��
��$OULD�*�OBTAIN�A�CABLE�AND�
CONNECTOR�TO�CONNECT�THIS�DRIVE�TO�
MY�"MIGA �*F�SO
�FROM�WHERE �"ND� IF�
POSSIBLE�COULD�YOU�ADVISE�ME�ON�THE�
JUMPER�SETTINGS�ON�THE�FLOPPY�DRIVE�
CIRCUIT�BOARD
�TO�MAKE�IT�
RECOGNISEABLE�BY�THE�"MIGA�

"NTHONY�4IMPKIN�
#IRCHES�)EAD�

4TOKE�ON�5RENT

*� DOUBT� IT��"LTHOUGH� ITjS�POSSIBLE�TO�
CONVERT�AN�.(5����l�DRIVE�TO� RUN�ON�
THE�"MIGA
� IT jS� REALLY�NOT�WORTH�THE�
EFFORT�� *jD�SUGGEST�YOU�GET�A�CHEAP�
EXTERNAL� DRIVE�FROM�ONE�OF�THE�MANY�
SUPPLIERS�WHO�ADVERTISE� IN�"MIGA�
4HOPPER�AND� SELL�YOUR�.(5�DRIVE�AND�
INTERFACE�TO�ANOTHER�4PECTRUM�OWNER��
!)

41&&%�%&.0/
A
� $AN��.B�X���BIT�
4*..S�IN�A�HARD�DRIVE�
BE�USED�AS�$HIP�
MEMORY�AFTER�THE�

INFAMOUS�MOTHERBOARD�ADAPTATION 
B
� *S�(71�	OR�ANYONE�ELSE
�PLANNING�
TO�OFFER�UPGRADES�TO�THE�NEW�(71�
"����PROCESSOR�HARD�DISK�
COMBINATION�TO�EXISTING�HARD�DRIVE�
OWNERS 
C
� )OW�DOES����BIT�MEMORY�CO�EXIST�
WITH����BIT�3". �$AN�YOU�SELECT�
WHICH�TASKS�RUN� IN�WHAT�MEMORY�OR�
IS�THIS�HANDLED�AUTOMATICALLY�BY�THE�
SYSTEM 
D
� *S�THERE�A�DECENT
�CHEAP� *''�
SLIDESHOW�PROGRAM�AVAILABLE �5HE�
1%�PROGRAM�*:AH.;K�IS�ABSOLUTELY�
PERFECT�BUT�IT� REFUSES�TO�WORK�WITH�
MY�HARD�DISK��  @DE3@E*>;67*:AH�ON�
THE��7>FI7�'3;@E� -�FREEBIES�DISK�IS�
0,
�BUT�IT�DOESNjT �LET�YOU�CONTROL�
WIPES�OR�SAVE�SCRIPTS�AND��7>FI7�
-;67A���IS�A�BIT�OVER�THE�TOP�FOR�JUST�
SHOWING�SLIDES�
E
� *S�THERE�A�PROGRAM�AVAILABLE

WHICH�CAN�REPORT�ON�AND�DO�ANYTHING�
ABOUT�HARD�DISK�FRAGMENTATION 
F
� )OW�CAN�*�FIND�OUT�WHAT�CALLS�ARE�
SUPPORTED�BY�THE�"31�LIBRARY
� AS� *jD�
LIKE�TO�USE�ITS�FILE� REQUESTER�WITHIN�
MY�OWN�PROGRAMS�
G
� *S�THERE�A�PROGRAM�AVAILABLE�THAT�
WILL�LET�ME�CREATE�OR�MODIFY�FONTS�
LARGER�THAN��76ND���X���PIXEL�SELFd
IMPOSED� LIMIT 
H
� *N��?;93�*:ABB7C����YOU�QUOTED�
THE�PRICE�OF�1ROGRESSIVE�1ERIPHERALS��
������ACCELERATOR�FOR�THE�"����AS�
_�����8AS�THIS�A�PRINTING�MISTAKE�
OR�IS�IT�FOR�REAL �)OW�COMPATIBLE� IS�
THE�������WITH�EXISTING�"MIGA�
SOFTWARE �8ILL�SOFTWARE�OPTIMISED�
FOR�THE� j����AND� j����WORK�ON� IT 
I
�8ILL�THE�&$4�AND�AN�ACCELERATOR�
ALLOW�THE�MEMORY�INSIDE�MY�"����
TO�BE�EXPANDED�BEYOND��.B 
J
� *S�THERE�A�DRIVER�AVAILABLE�FOR�THE�
4TAR�4+���� *NKJET �5HE��BDA@(�DRIVER�
WORKS�WELL�ENOUGH
� BUT�IT �DOESNjT �
ALLOW�YOU�TO�PRINT�AT�THE�PRINTERjS�
HIGHEST�RESOLUTION�OF����X����DPI�

"NDREW�8ATSON�
$URRIE�

.IDLOTHIAN

A
�/O�� *jM�AFRAID�THE�MOTHERBOARD�
MODIFICATION�YOU� REFER�TO�ONLY�WORKS�
WITH����,�3".�EXPANSIONS�
CONNECTED�TO�THE�"MIGA�VIA�THE�
TRAPDOOR�CONNECTOR�
B
�)AVING�SPOKEN�TO�THE� PEOPLE�AT�
4ILICA�4YSTEMS
�THEY�ASSURE�ME�THAT�
THE� IDEA� IS�BEING�LOOKED� INTO��"S�
SOON�AS� *� KNOW�MORE
� *�WILL� PASS�THE�
INFORMATION�ON�
C
�"LL� ���BIT�3".� INSTALLED� INSIDE�AN�
"MIGA� IS�HANDLED� BY�THE�PROCESSOR�
ACCELERATOR
� SO� ITjS� KEPT�SEPARATE�
FROM�THE�"MIGA�S�STANDARD����BIT�
3".�
D
�5O�BE�PERFECTLY�HONEST
� *� HAVENjT�
YET�SEEN� A�DECENT�1%�SLIDESHOW�
PROGRAM��:OUR�BEST�BET�IS�TO�TREAT�
YOURSELF�TO�A�COPY�OF�574HOW
� A�
BRILLIANT�COMMERCIAL� SLIDESHOW�
GENERATOR�WHICH� IS�AVAILABLE�FROM�)#�
.ARKETING�	c������������
�FOR�JUST�
_������
E
�4URE� IS��8HAT�YOU�NEED� IS�A�COPY�
OF�2UARTER#ACK�5OOLS�WHICH� IS�
AVAILABLE
� ONCE�AGAIN
� FROM�)#�
.ARKETING�ON�THE� NUMBER�ABOVE�
F
� *� SUSPECT�THAT�YOUjVE�SIMPLY�COPIED�
THE�"31� LIBRARY�FROM�ANOTHER�DISK��
8HAT�YOU�NEED� IS�TO�GET�YOUR�HANDS�
ON�THE�OFFICIAL�"31�DISTRIBUTION�FILES�
WHICH�CAN�BE�FOUND�WITHIN�THE�'ISH�
COLLECTION�OF�PUBLIC�DOMAIN�DISKS��
5HESE�FILES� INCLUDE�EVERYTHING�YOU�
NEED�TO� KNOW�TO�BE�ABLE�TO�ACCESS�
AND�USE�ALL�THE�ROUTINES�WITHIN�THE�
"31� LIBRARY�INCLUDING�A�COUPLE�OF�
DEMOS�	ONE�OF�WHICH�SHOWS�YOU�HOW�
TO�USE�THE�FILE� REQUESTER
��5HE�MOST�
HELPFUL� PEOPLE� *� HAVE�FOUND�FOR�'ISH�
DISK�ENQUIRES�ARE�AT�(EORGE�
5HOMPSON�4ERVICES�WHICH�CAN�BE�
CONTACTED�ON�e�������������
G
�2UITE�A�FEW�ALTERNATIVE�FONT�EDITORS�
ARE�AVAILABLE�ALTHOUGH�MY�PERSONAL

�'*�&�" /.�
(4� ���&�0+

*� RESET�THE�MACHINE�
AFTER�RUNNING�
*FB7C43D7�
'7CDA@3>�AND�NOW�

MY�BATTERY�BACKED�UP�CLOCK�IN�
THE�"����HAS�STOPPED�WORKING��"�
MESSAGE�k #ATTERY�BACKED�UP�
CLOCK�NOT�FOUND�APPEARSl �� *�HAVE�
CHECKED�THE�BATTERY�CONNECTIONS�
AND�SO�ON
�AND�EVERYTHING�SEEMS�
TO�BE�0,�

+#�1ALMER�
8ARBLINGTON�

)AVANT

*T� IS� POSSIBLE�THE�CLOCK�CHIP�OR�/I��
$AD�HAS�FAILED� LEAVING�THE�
MACHINE�WITHOUT�A�CLOCK��:OU�CAN�
CHECK�THE�BATTERY�VOLTAGE�WITH�A�
HIGH�IMPEDANCE�VOLTMETER�� �IT�
SHOULD� READ����7�%$�� *T�IS�MORE�
LIKELY
� HOWEVER
� THAT�THE�CLOCK�HAS�
GOT� kCONFUSEDl� IN�SOME�WAY��:OU�
CAN� RESET�IT�IN� SOFTWARE�USING�THE�
FOLLOWING�4HELL�COMMAND�

4&5$-0$,� 3&4&5

$*

FAVOURITE� IS�$ALLIGRAPHER�WHICH� IS�
AVAILABLE
� ONCE� AGAIN
� FROM�)#�
.ARKETING�� $ALLIGRAPHER�IS�AN�
ABSOLUTELY�BRILLIANT�PIECE�OF�SOFTWARE�
THAT�WILL�EVEN�ALLOW�YOU�TO�EDIT�COLOUR�
FONTS�
H
�5HE�PRICE�OF�THE�1ROGRESSIVE�
1ERIPHERALS�� ������PROCESSOR�CARD�
ISNjT �A� PRINTING�MISTAKE�

)AVING�PLAYED�AROUND�WITH�ONE�
ALREADY
� *� CAN�GUARANTEE�YOU�THAT�IT�
REALLY�DOES�FLY�	EVEN�THE�BASE�MODEL�
IS�SEVERAL�TIMES�FASTER�THAN�A���.)Z�
"����
�

5HE������� IS�BASICALLY�JUST�A�
MORE�POWERFUL�VERSION�OF�THE� j����
	WHICH� IS� IN�TURN�A�MORE�POWERFUL�
VERSION�OF�THE� j���

� SO�ANY�SOFTWARE�
WRITTEN�SPECIALLY�FOR�THIS� PROCESSOR�
WILL�WORK�WITH�THE� j����	ONLY�A� LOT�
FASTER�
�
I
�5HE�&NHANCED�$HIP�4ET�ALONE�WONjT�
ENABLE�YOUR�"MIGA�TO� ACCESS�MORE�
THAN�THE�USUAL� ��.B�ON�AN�"����
1LUS
� BUT�A�PROCESSOR�CARD�WILL�

*jVE�ALREADY�SEEN� SEVERAL� ADVERTS�
WITHIN�THE�"MERICAN�PRESS�FOR�
PROCESSOR�ACCELERATORS�WHICH�CAN�
ADDRESS�UP�TO����.B�OF�3".�
	ALTHOUGH���.B� IS�MORE�USUAL

�
J
� 'OLLOWING�ON�FROM�$ANON�AND�
$ITIZENjS� LEAD
� A� LITTLE�BIRDIE�TELLS�ME�
THAT�4TAR�HAS�NOW�PRODUCED�A�RANGE�
OF�PRINTER�DRIVERS�FOR�ITS� PRINTERS�
INCLUDING�THE�4+����

:OU�CAN�OBTAIN�THESE�FREE�OF�
CHARGE�FROM�4TAR�ON��������������
!�
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+JG��?FMK��(�
n �1ROVIDES�A�FULL� �.#�OF�$HIP�.EMORY�FOR�THE�
"MIGA� ����AND� "����������n �%ESIGNED� AND�
BUILT� IN� &NGLAND� n �4UPPLIED�WITH� �����0BESE�
"GNUS� n � *NCLUDES� �.B� .EMORY� ON� BOARD� IN�
THE�FORM�OF� LOW�POWER�;IPS�n �"LLOWS�THE�PROd
CESSING� OF� ELABORATE� ANIMATION� AND� SOUND�
SAMPLING� n � 1ROVIDES�THE�SAME�MAX�� CHIPMEM�
AS� THE� "�����"���� ������ n � *NCREASES�
ADDRESSABLE� MEMORY� SPACE� FROM� �.#� TO�
��.#� n � $OMPLETE� W ITH� FULL� INSTRUCTIONS� n �
#RITISH�MADE

n �1RO�"GNUS��.#� _���
n �'ITTED� _���

(=EGJQ� PH9FKAGFK
"����1RO�3".�����.EG��6PGRADE

n�$HIP�MEMORY�COMPATIBLE�n �#RITISH�MADE
n�8ITHOUT�CLOCK�_��� i 8ITH�CLOCK� _��

"����1RO�3".����.#�.EMORY�6PGRADE
n�(IVES�A�FULL��.#�OF�INTERNAL�MEMORY�_��

"������.#�.EMORY�UPGRADE� _��

4UPRA�39����	�.#��.#

n��.#� _���� n��.#� _���� n��.#� _���

"�����.#�.EMORY�UPGRADE� _���
��.#�.EMORY�UPGRADE�"���� _���

#A?@��MJJ=FL�+GO=J�.MHHDQ� �ME9F9��
�\�  PL=JF9D� �JAN=� .MHJ9�(G<=EK� �@AHK�9F<� .H9J=K

n �"LLOWS�THE�ADDITION�OF�PERIPHERALS�
WITHOUT�DAMAGE�TO�COMPUTER�OR�POWER�
SUPPLY

n�8HY�RISK�DAMAGING�YOUR�EXPENSIVE�KIT�
WHEN�ONE�SIMPLE� INVESTMENT�WILL�ENSURE�
TOTAL� PEACE�OF�MIND�NOW�AND�FOR�THE�
FUTURE

n�4WITCH�MODE�DESIGN
n�'ULL�CROW�BAR�PROJECTION
n�"���
�"�����AND�"����COMPATIBLE
n�#RITISH�.ADE

n�"����1OWER�SUPPLY�UNIT� _�����

n �"����1OWER�SUPPLY�UNIT� _�����

n�)IGH�2UALITY
n�3ENOWNED�AND�PROVEN�RELIABILITY
n �5OP�NOTCH�SPECIFICATION
n�"NTI�CLICK
n�-ONG�MOULDED�CABLE
n�4LIMLINE�DESIGN
n�)IGH� IMPACT�PLASTIC

n�$UMANA�EXTERNAL�DRIVE� _��

n�$UMANA�EXTERNAL� DRIVE
�� ����CAPACITY�DISK�BOX� _��

n�$UMANA�EXTERNAL� DRIVE
�� ����DISK�BOX������BLANK�DISKS� _ � �

n�6TILISE�HUNDREDS�OF�1%�#ULLETIN�#OARDS
n�$OMMUNICATE�WITH�FELLOW�COMPUTER�
USERS

n�$UTS�DOWN�ON�TELEPHONE�BILLS�BY�USING�
FAST�EFFICIENT�BAUD�RATES

n������)AYES�COMPATIBLE
n5ONE�PULSE
�"UTO�%IAL�"UTO�"NSWER
n�4TANDARD�34����*NTERFACE
n�1ROGRAMMABLE�NUMBER�STORAGE
n�'REE�$ORNS�SOFTWARE

n�4UPRA�����
n�4UPRA������
n�4UPRA�'AX�1LUS�	�������#14

n�4UPRA�V����#*4�	'AX�.ODEM
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n�854�HAVE�SOLE�DISTRIBUTION� RIGHTS�FROM�
"MERICAS�BIGGEST�$OMMODORE�CHIP�
DISTRIBUTOR

n8ORKBENCH������,IT� _��
	*NCLUDES�MANUALS
�DISKS�� �CHIP


n,ICKSTART������ _��
n�,ICKSTART� ���� _��
n�,ICKSTART�30.�4WAPPER� _��
	4WAP�BETWEEN� KICKSTART�BY�KEYBOARD�CONTROL


n�'ATTER�"GNUS������ _��
n�0BESE�"GNUS������ _��
n�)IGH� 3ES�%ENISE� _��
n��.#�X���4IMMS� _��
n� ��.#�X���;IPS� _���
n���� �$*"� _��

 � #���#�� $����� � 
 � 
 � � � �3�� � � ��������#�� "�� �� ���			�
$REDIT�$ARD�ORDERING� BY�PHONE� IS�EASY�� 4IMPLY�PHONE�OUR�SALES�HOTLINE�QUOTING�YOUR�CREDIT�CARD� NUMBER�
� EXPIRY�DATE
� NAME�AND�ADDRESS�AND�

� � THE� PRODUCTS�YOU�WISH� TO�ORDER�AND�WE�LL� DO�THE� REST��"LTERNATIVELY�WRITE�THE�ABOVE�DETAILS�ON�YOUR� LETTER�WHEN�ORDERING�BY�POST�

8HEN� ORDERING�BY�POST� IN�CHEQUE�FORM�PLEASE�WRITE�YOUR�CHEQUE�CARD� GUARANTEE�NUMBER�ON�THE� REVERSE�OF�THE�CHEQUE�AND�SEND�ALONG�WITH�
YOUR�ORDER�� 1OSTAL�0RDERS�ARE�ALSO�ACCEPTED�

/0�%&-*7&3:�$)"3(&4�50�6,�."*/-"/%�� /0�.*/*.6.�03%&3�".06/5�
4HOULD�YOU�WISH�YOUR�ORDER�TO�BE�SENT� BY�(ROUP���4ECURITY�SERVICE�PLEASE�ADD� _��� 5HIS�METHOD� IS� NORMALLY�FASTER�THAN� THE�POSTAL�SERVICE��

8"33"/5:�� 0NE�YEAR� RETURN� TO � BASE� 	EXCLUDING� CHIPS
�
0/&�:&"3�&95&/%&%�8"33"/5:�� "VAILABLE� ON� ALL� PRODUCTS� 	EXCLUDING� CHIPS
� AT� ��� � O F� PURCHASE�PRICE�WHEN� ORDERING�

2 # - � / G � ! $) � � 0 . �

#=9<�*>>A;=� �GEHML=J�(9DD��=<>GJ<� �GEHML=J�(9DD�.L
�)=GLK� �GEHML=J�(9DD�#=JL>GJ<� �GEHML=J�(9DD��MFKL9:D=
2/.� D=;LJGFA;�'L<� )G
�����GOFKL9AJK� )G
�� ���-9ADO9Q�.L
� *H=FAF?�.GGF
�@9MD� F<�'9F=� /@=�#9JHMJ��=FLJ=� +JAGJQ�(9DD�.@GHHAF?��=FLJ=� #=JL>GJ<� ���#A?@�.LJ==L�)GJL@

'MLGF� �=<>GJ<� .L
�)=GLK� ������������ �MFKL9:D=
������������ ������������ �����������

"LL� PRICES�QUOTED�OR�PRODUCTS�STOCKED�ARE�SUBJECT�TO�STOCKING� LEVELS�AND�AVAILABILITY��854�CANNOT�BE�HELD� LIABLE�FO R�FORCE�MAJEURE
� OR� ITEMS
�WHICH�ARE�OUT�OF�STOCK�DUE�
TO�DEMAND�OR� LOW�STOCK�AT� ITS�SUPPLIERS��854� RESERVE� THE� RIGHT�TO �AMEND�PRICES�OR� REVISE�PACKS�OR�SPECIFICATIONS�W ITHDU T�PRIOR�NOTICE�AT�ANY�TIME�W ITHOU T� LIABILITY�UPON� ITSELF�
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*�AM�A����YEAR�OLD�
STUDENT
�AND� *� HAVE�
DECIDED�TO�BUY�AN�
"����$%�30.�DRIVE�

FOR�MY��.B�$HIP�3".�"MIGA�"����
1LUS�AS�OPPOSED�TO�THE�(71���.B�
HARD�DRIVE
�AND� *� HAVE�A�FEW�
QUESTIONS�ABOUT�THE�UPGRADE�
A
�%OES�THE�"����COME�WITH�A�4$4*�
INTERFACE�SO�THAT�*�CAN�PLUG�IN�A�BARE�
DRIVE�WITHOUT�A�CONTROLLER 
B
�)OW�EASY�WOULD�IT �BE�TO�FIT�THIS�
HARD�DISK �8OULD� *�NEED�TO�TAKE�THE�
DRIVE�APART
�AND�THEREFORE�INVALIDATE�
MY�WARRANTY 
C
�8HERE�CAN� *�GET�$%�30.�
SOFTWARE�FROM 
D
�8ILL�'ULL�.OTION�7IDEO�BE�
AVAILABLE�FOR�THE�"����LATER �8ILL� *�
BE�ABLE�TO�SELL�MY�PRESENT�"����AND�
BUY�A�NEW�ONE
�OR�W ILL� IT � INVOLVE�A�
SIMPLE�REPLACEMENT�OF�CHIPS 
E
� *�WILL�ALSO�NEED�ANOTHER��.B�OF�
'AST�3".��8ILL�THE�"���� ITSELF�
CATER�FOR�ON�BOARD�3". 
F
�"RE�MY�CHOICES�THE�RIGHT�ONES � *�
DO�NOT�WANT�TO�THROW�AWAY�MONEY
�
ESPECIALLY�IF�NO�ONE�PRODUCES�
SOFTWARE�FOR�THE�"����

+�4ANDERS�
$LAINES�

8ORCHESTER

A
�5HE�"����DOES�NOT�COME�WITH�AN�
4$4*� INTERFACE��$OMMODORE�
PRODUCES�A�4$4*� PLUG�IN�CARD�WHICH�
SHOULD� BE�AVAILABLE� BY�THE�TIME�THAT�
YOU� READ�THIS�FOR�AROUND�_����
B
� *T�SHOULD� BE� RELATIVELY�
STRAIGHTFORWARD��:OU�WILL� NOT�NEED�TO�
OPEN�YOUR�"����CASE
� AS�THE�DRIVE�
FITS�EXTERNALLY��5HE�4$4*�CARD� PLUGS�
INTO�A�SPECIAL� SLOT�IN�THE�BACK�OF�THE�
UNIT�WHICH� IS�COMPATIBLE�WITH�THE�ONE�
ON�THE�BACK�OF�THE�$%57��:OU�
UNSCREW�THE�BACK�PLATE�AND� INSERT�
THE�4$4*� CARD�ENABLING�YOU�TO�ADD�
EXTERNAL�4$4*�DRIVES��5HIS� IS�THE�EASY�
BIT��:OU�WILL
� HOWEVER
� NEED�A�POWER�
SUPPLY�FOR�THE�DRIVE�AS�THE�"MIGA�
146�WILL� NOT�BE�ABLE�TO�SUPPLY�POWER�
TO�EVERYTHING�� *T�IS�ALSO�ADVISABLE
�FOR�
SAFETY�S�SAKE
�GET�A�SPECIALLY�MADE�
EXTERNAL�4$4*�DEVICE�CASE�� �THESE�
ARE� AVAILABLE�FROM�A�NUMBER�OF�
MANUFACTURERS�QUITE�CHEAPLY�THESE�
DAYS�
C
� *T�S�ACTUALLY�$%57�SOFTWARE�YOU�WILL�
HAVE�TO�BUY�� *F�YOU�BUY�$%�30.�
SOFTWARE
� ALTHOUGH�YOU�WILL� BE� ABLE�TO�
READ�WHAT� IS�ON�THE�DISKS
�YOU�WILL�
NOT�BE�ABLE�TO�USE�THE� INFORMATION��
$%57�DISKS� ARE�NOW�AVAILABLE�FROM�A�
NUMBER�OF�DEALERS�AND�HIGH�STREET�
ELECTRICAL�CHAINS�SUCH�AS�%IXONS��
"LTERNATIVELY
� IT� IS�POSSIBLE�TO�GET�
$%57�SOFTWARE�THROUGH�MAIL� ORDER�
D
�'ULL� .OTION�7IDEO�	OR�'.7
� IS�NOT�
AVAILABLE�FOR�THE�$%57�CURRENTLY��$%�
DRIVES�ARE�QUITE�SLOW
�MANAGING�
AROUND����,�A�SECOND�TRANSFER�RATE
�
AND�CONSIDERING�A�)".�PICTURE� IS�
AROUND���,
�THIS� IS�NOT�MANY�FRAMES

PER�SECOND��5HE�TRICK� IS�USING�SPECIAL�
COMPRESSION�TECHNIQUES�SUCH�AS�.d
1&(�OR�+�1&(
� ALL�OF�WHICH�ARE�
TEDIOUSLY�SLOW� IN�SOFTWARE
� ALTHOUGH�
THERE�ARE�SOME�NEW�LIGHTNING�FAST�
HARDWARE�SOLUTIONS�TO�THESE�
PROBLEMS��5HE�$%57�CAN�MANAGE�
QUARTER�SCREEN�MOTION�VIDEO�
CURRENTLY�� *T�IS�UNLIKELY�YOU�WILL� SEE�
'.7�ON�THE�$%57�FOR�A�WHILE�YET
� BUT�
AS�SOON� AS�THE�+�AND�.�1&(�CHIPSETS�
DROP� IN� PRICE
� IT� IS�FEASIBLE�THAT�
SOMEONE�WILL� PRODUCE�AN�EXPANSION�
CARD�FOR�BOTH�$%57S�AND�"���S�
E
�5HE�"����SUPPORTS��.B�OF�'AST�
3".�ON�BOARD�
F
�5HIS�DEPENDS�ON�WHAT�YOU�ARE�
GOING�TO�DO
�TO�BE�HONEST��:OU�
CANNOT�WRITE�TO�A�$%
� CONSEQUENTLY
�
IF�YOU�USE�A� LOT�OF�APPLICATIONS�
SOFTWARE�SUCH�AS�WORDPROCESSORS
�
AND�PAINT�PACKAGES
�YOU�ARE�PROBABLY�
NOT�GOING�TO�GAIN�ANYTHING�FROM�A�$%�
DRIVE�UNTIL�YOU�ADD�A� HARD�DISK�TOO�� *F�
YOU�DO�ANY�PROGRAMMING
� *�WOULD�
WHOLEHEARTEDLY�RECOMMEND�A�HARD�
DISK�AND�MORE�MEMORY�RATHER�THAN�
THE�$%57�DRIVE��$%S�ARE�VERY�
POWERFUL
� AND�STORE�UPWARDS�OF�
���.#�OF�INFORMATION�� �AND�THERE�
ARE�SOME�STUNNING�SOFTWARE�TITLES�
AVAILABLE�FOR�IT�NOW
�AND�UNDER�
DEVELOPMENT�AT�THE�MOMENT�� ��

8)*$)�#0"3% 
*�AM�CONSIDERING�
BUYING�A�MODEM
�
ALTHOUGH� *�AM�UNSURE�
ABOUT�SEVERAL�THINGS�

5HERE�WOULD�BE�NO�USE�BUYING�A�
MODEM�WITHOUT�KNOWING�ANY�##4S��
%O�YOU�KNOW�OF�ANY�THAT�HAVE�
STARTED�UP�IN�*RELAND
�PREFERABLY�
LOCALLY 

.OST�DECENT�##4S�SEEM�TO�BE�
IN�&NGLAND��8HAT�WOULD�THE�PRICE�OF�
A�TELEPHONE�CALL�TO�ONE�OF�THESE�
BOARDS�BE 

8HAT�EXACTLY�ARE�MODEM�
TRADERS � *� HEAR�IT �A� LOT�ALTHOUGH� *�
HAVEN�T�GOT�A�CLUE�WHAT�IT�MEANS�

%O�YOU�HAVE�A�FAVOURITE�##4 
.R�#EAN�

8ARRENPOINT�
$OUNTY�%OWN

0NE�VERY�GOOD� ##4� IN� *RELAND� IS�
:UKON�)O�� ON�e�������������� *TjS�
BASED� IN�#ELFAST�AND� IS�ALWAYS�VERY�
BUSY�� *jM�SURE�THE�SYSOP�WILL� BE�ABLE�
TO�GIVE�YOU�SOME�OTHER�*RISH� BOARD�
NUMBERS� IF�YOU�GIVE�HIM�A� RING��
REMEMBER�TO�MENTION�"MIGA�
4HOPPER��5HE�PRICE�OF�A�CALL�TO�
&NGLAND�FROM� *RELAND�WILL� BE�EXACTLY�
THE�SAME�AS�A� LONG�DISTANCE�CALL�
WITHIN� *RELAND
� CHECK�WITH�#5�FOR�THE�
EXACT�PRICE�

.ODEM�TRADERS�ARE�PEOPLE�WHO�
ILLEGALLY�TRADE�PIRATE�SOFTWARE�USING�
MODEMS��5HESE�ARE�THE�SORT�OF�
MODEM�USERS�WHO�GIVE�COMMS�A�BAD�
NAME
� AND�YOU�SHOULD� AVOID�THEM�AT�
ALL� COSTS�

.Y�FAVOURITE�##4� IS�&ND�;ONE

'$� ). ��/*�(*� (
2� *�WOULD�BE�GRATEFUL� IF�YOU�COULD�HELP�WITH�A�FEW�MODEM�

DETAILS�� *S�IT �TRUE�THAT�
A
�'"45�	'EDERATION�"GAINST�4OFTWARE�5HEFT
�WATCHES�AND�
TRACES�DOWNLOADED�SOFTWARE 

B
�'"45�HAS�A�����CHANCE�OF�CLOSING�ALL�##4S 
C
�:OU�NEED�A�MODEM�LICENCE 
D
�'"45�PAYS�YOU�VISITS�TO �CHECK�YOUR�MODEM�IS�BEING�USED�CORRECTLY 
E
�1HONE�RATES�DONjT �APPLY 

8HAT�DO�YOU�THINK�OF�THE�&UROLINK
�)YUNDAI
�4UPRA������AND�4UPRA�
�����1LUS�MODEMS 

1AUL�4CHOFIELD�
8EST�#ASILDON�

&SSEX

A
�'"45�DOES�NOT�kWATCHl� DOWNLOADED�SOFTWARE�� *T�DOES� SOMETIMES�
INVESTIGATE�##4S�WHICH� IT�THINKS�ARE�HOME�TO� ILLEGAL� ACTIVITIES
� NAMELY�PIRATE�
SOFTWARE�
B
�'"45�WILL�ONLY�CLOSE�DOWN�A�BOARD� IF�IT�HOUSES�PIRATE� SOFTWARE��THE�MAJORITY�
OF�BOARDS�ARE� IN� ABSOLUTELY�NO�DANGER�OF�BEING�CLOSED�BY�'"45�
C
�/O
�YOU�DON�T�NEED�A�MODEM� LICENCE�
D
�'"45�DOESNjT �PAY�YOU�VISITS�TO�CHECK�YOUR�MODEM
� IT� IS�NOT�CONCERNED�WITH�
YOUR�MODEM
� ONLY�PIRATE�SOFTWARE�
E
�1HONE�RATES�DEFINITELY�DO�APPLY��1HONE�CALLS�MADE�USING�A�MODEM�COST�
EXACTLY�THE�SAME�AS�A�NORMAL�CALL�

"S�FAR�AS�THE�FOUR�MODEMS�YOU�MENTIONED�GO
� *�WOULD� RECOMMEND�THE�
4UPRA������1LUS�� *T�IS�VERY�SIMILAR�TO�THE�OTHERS�BUT�INCLUDES�DATA�
COMPRESSION�WHICH�WILL� SPEED�UP�DOWNLOADS�OF�UNCOMPRESSED�FILES��1)

	N ������������

�MAINLY�BECAUSE�
OF�THE�FRIENDLY�SYSOP�AND�THE�WIDE�
RANGE�OF�SOFTWARE�THATjS�AVAILABLE�� *�
ALSO�ENJOY�VISITS�TO�$HIBA�$ITY�	e
����������
�AND�(URU����	e������
�����
��1)

1-64�45"564
*N�YOUR�.ARCH� ISSUE�
YOU�MENTIONED�THAT�
AN�"����BOARD�COULD�
BE�UPGRADED�TO��.B�

OF�$HIP�3".�ON�THE�MOTHER�BOARD�
*N�THE�.AY�ISSUE�OF�"MIGA�'ORMAT
�
PAGE����
� *� READ�THAT� IT� IS�POSSIBLE�
TO�UPGRADE�AN�"����TO�THAT�OF�AN�
"����1LUS�IF�YOU�HAVE� REVISION���OR�
���"S�YOU�CAN�SEE� *�HAVE�ALREADY�
MADE�THE�CHANGES�ON�THE�MOTHER�
BOARD�REVISION���FOR��.B�OF�$HIP�
3".��.Y�QUESTION�IS�� �CAN�*�ADD�THE�
FOUR�CHIPS
�FOUR�CAPACITORS
�&$4�
%ENISE�AND�A��.B�"GNUS�TO�THE�
MOTHER�BOARD�TO�MAKE�THIS�UPGRADE�
OR�ARE�THERE�OTHER�CHANGES�TO�THE�
MOTHER�BOARD�THAT� *�WOULD�NEED�TO�
DO �"ND� IF�SO
�WILL�MY�4UPRA�"����
CLONE�WORK�GIVING�ME����.B�OF�$HIP�
3".�UNTIL� *�CAN�FIND�A��.B�
EXPANSION�BOARD�OVER�HERE �5HANKS�
FOR�A�GREAT�MAGAZINE�� *�JUST�STARTED�
READING�IT� IN�'EBRAURY�AND�WISH� *jD�
FOUND�YOU�SOONER�

4COTT�5RACY�
#ROOKLYN�1ARK�

.INNESOTA

*jM�AFRAID�NOT��5HE�"����BOARDS�
CANjT �BE�UPGRADED�TO��.B�$HIP�3".�
IN�THAT�WAY
�YOU�WILL� NEED�TO�GET�THE�
%,#�.EGA�$HIP�BOARD�WHICH�WILL� ADD�
�.B�OF�$HIP�3".�AND�THE�����#�)3�
�.B�"GNUS�CHIP�TO�THE�"MIGA�
���������OR�$%57��+3

(3&&%:�'03�"/48&34
A
� *�HAVE�AN�"����
POPULATED�WITH��.B�
OF�MEMORY
�AN�"����
UNIT�WITH�A���.B�

4$4*�HARD�DISK
�AND��.B�OF�MEMORY�
ON�THE�"����CONTROLLER�BOARD��5HE�
PROBLEM�*�HAVE� IS�THAT�EVERY�NOW�
AND�THEN�MY�MACHINE�W ILL�CORRUPT�
THE�SCREEN�	USUALLY�VERTICAL� LINES
��
8HEN�EVENTUALLY�THE�"MIGA�CANjT �
TAKE�ANY�MORE�CORRUPTION
� IT�FREEZES��
0N�REBOOT�THE�FLOPPY�DRIVE� IS�
COMPLETELY�IGNORED�AND�S TILL�THE�
SCREEN�CORRUPTS�HIDEOUSLY��5HE�ONLY�
SOLUTION� *jVE�FOUND� IS�SWITCHING�
EVERYTHING�OFF
� LEAVING�IT�FOR�ABOUT
���SECONDS�AND�SWITCHING�BACK�ON��
5HIS�WOULD�SUGGEST�TO�ME�THAT�THIS�
ISNjT �A�HEAT�PROBLEM
�AS�EVERYTHING�
IS�����OF�THE�TIME�0,�AFTER�THE�
PREVIOUS�COURSE�OF�ACTION��8HAT�*�
AM�WONDERING�IS�WHETHER�THE�
DISPLAY�CHIP�	"GNUS 
� IS�FAULTY���
5HE�PROBLEM�CAN�HAPPEN�AT�ANY�
TIME
� I T jS�NOT�AS�IF�*jM�DOING�ANYd
THING�PROCESSOR�STRAINING�LIKE�
RUNNING����APPLICATIONS�AT�THE�SAME�
TIME
�WHILE�ATTEMPTING�TO�4IERRA�
DITHER�A�SCANNED�HI�RES�IMAGE�
B
�&VERY�NOW�AND�THEN� *jLL�TURN�MY�
"MIGA�ON�AND�THE�CAPS�LOCK�KEY�WILL�
FLASH�ON�AND�OFF�STEADILY��5HE�HARD�
DISK�WILL�BOOT�AS�NORMAL
�MOUSE�WILL�
WORK�AS�NORMAL
�BUT�THE�KEYBOARD�IS�
LOCKED�� * T jS�MORE�THAN� LIKELY�A�FAULTY�
KEYBOARD�PROCESSOR�CHIP��$AN�YOU�
SUGGEST�TO�WHOM�*�CAN�SEND�MY�
KEYBOARD�TO�GET�IT�RECTIFIED 
C
� *�HAVE�AN�EARLY�"MIGA�WHICH�HAS�
AN�"MERICAN�KEYBOARD� LAY�OUT
� BUT�
THERE�ISNjT �A�POUND�SIGN�TO�BE�SEEN��
"�FRIEND�DID�TELL�ME�THAT�THERE�IS�A
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&.15*&4�1-&"4&
"�SHORT�WHILE�AGO�*�
WAS�LOOKING�FOR�A�
PRINTER�� *�WAS�GOING�TO�
BUY�A�4TAR�-$�������

BUT�SOON�CHANGED�MY�MIND�AS� *� READ�
ABOUT�THE�#+�L0EX�AND� ITS�SUPERIOR�
GRAPHICS�CAPABILITIES��8HATjS�MORE

*� READ�THAT�THERE�WAS�A�COLOUR�
UPGRADE�AVAILABLE�FROM�4YSTEM�
*NSIGHT�� *�OBTAINED�DETAILS�OF�THE�
UPGRADE�AND�BOUGHT�THE�PRINTER�

"CCORDING�TO�THE�SHEET�*�
RECEIVED�FROM�4YSTEM�*NSIGHT�*�
NEEDED�THREE�EMPTY�#$����
CARTRIDGES�� *T�ALSO�STATED�THAT�IT�
COULD�SUPPLY�ME�WITH� PRE�FILLED�
CARTRIDGES�CONTAINING�THE�DIFFERENT�
COLOURS�NEEDED��8HEN� *�WAS�ABOUT�
TO�ORDER�THE�K IT�*�CHECKED�WITH�
4YSTEM�*NSIGHT�ABOUT�THE�PRE�FILLED�
CARTRIDGES
�AND�WAS�TOLD�THAT�IT�DID�
NOT�DO�THEM�AS�IT �COULD�NOT�GET�HOLD�
OF�ANY�� *�WAS�TOLD�THAT�THE�ONLY�WAY�*�
COULD�CONVERT�MY�PRINTER�WAS�TO�BUY�
THREE�BLACK�CARTRIDGES
�EMPTY�THEIR�
CONTENTS�INTO�ANOTHER�CONTAINER�FOR�
FUTURE�USE
�CLEAN�THEM�OUT�WITH�THE�
CLEANING�FLUID�PROVIDED� IN�THE�KIT
�
AND� REFILL�THEM�WITH�THE�DIFFERENT�
COLOURED� INKS�

0BVIOUSLY�*�WANT�TO�AVOID�BUYING�
MORE�BLACK�INK�WHICH� *�DO�NOT�NEED
�
AND�CANNOT�AFFORD��4O�DO�YOU�KNOW�
OF�ANYONE�WHO�CAN�SUPPLY�ME�WITH�
SOME�EMPTY�CARTRIDGES�AT�A�
REASONABLE�PRICE �0R�CAN�ANY�OF�THE�
READERS�HELP 

.�4OLOMON�
���8ENTOWORTH�"VENUE�

8ELLINGBOROUGH�
/ORTHANTS�//���1&

4OUNDS�TO�ME� LIKE�ALL�THE�#+�L0EX�
OWNERS�ARE� KEEPING�THEIR�EMPTY�
CARTRIDGES�SO�THAT�THEY�CAN� REFILL�
THEM��4YSTEM� *NSIGHTjS�SUGGESTION�
WOULD�APPEAR�TO�BE�THE�ONLY�SOLUTION
�
BUT�IF�ANYONE�HAS�AN�EMPTY�CARTRIDGE�
TO�SPARE
� HOW�ABOUT�HELPING�.R�
4OLOMON�OUT �!.

5)&�&$4�53"*-
.OST�PROGRAM�DISKS�*�
HAVE�ARE�PROTECTED�BY�
-;CFD�*EA?B7C�-
��
WHICH�INFORMS�ME�THAT�

k &$4�$HIPS�ARE�%ETECTED�l�0N�A�
FRIEND�S�MACHINE
�SIX�MONTHS�OLDER�
THAN�MINE
� IT�DOES�NOT�DO�THIS
�
ALTHOUGH�THE������)Z�REGISTER�
SWITCH�WORKS�AS�*� HAVE�USED� IT�
/OW
� *�HAVE�BOUGHT�AN�"CTION�
3EPLAY�.K�***� CARTRIDGE��8HEN� *�TYPE�
k$)*13&(4l� IT�LISTS�OUT�ALL�THE�
REGISTER�OFFSETS�AND�THEIR�NAMES��
4OME�HAVE� k &$4l�AFTER�THEM
�BUT� *�
HAVE�NO�RECORD�OF�THEM��8HAT�ARE�
THEY
� HOW�CAN� *�FIND�OUT�MORE
�AND�
HOW�CAN�*�GET�MY�PROGRAMS�TO�
DETECT�IF�k &$4l�CHIPS�ARE�PRESENT 

(�8ILSON�
)OLYWELL�
$LWYD

*T�IS�HIGHLY�LIKELY�THAT�YOUR�FRIEND�S�
MACHINE�HAS�ONLY�HALF�OF�THE�&$4�
INSIDE� IT��$OMMODORE�SHIPPED�
"MIGAS�WITH�JUST�THE�&$4�"GNUS�CHIP�
LONG�BEFORE� IT�SHIPPED�THEM�WITH�THE�
&$4�%ENISE�TOO��5HE� REASONS�FOR�THIS�
WERE�THAT�THE�"GNUS�CHIP�ALLOWED�FOR�
�.B�OF�$HIP�3".
�WHICH�WAS�
IMPORTANT�WITH�MORE�MODERN�
GRAPHICS�INTENSIVE�APPLICATIONS��:OU
�
ON�THE�OTHER�HAND
� HAVE�THE�FULL� &$4�
CHIP�SET��5HE�1"-�/54$�SWITCH�
REGISTER�YOU�DESCRIBE� IS� IN�THE�"GNUS�
CHIP
�WHICH� IS�WHY�IT�WORKS�ON�BOTH�
MACHINES�

5HE�&$4�REGISTERS�ARE�QUITE�
DANGEROUS�TO�USE
�AND� IT�IS�ACTUALLY�
POSSIBLE�TO�BLOW�UP�YOUR�MONITOR�BY�
TINKERING�WITH�THEM��:OU�CAN�SET�
SOME�TOTALLY�IMPOSSIBLE�VIDEO�VALUES�
USING�THEM�AND�CAUSE�THE�DISPLAY�TO�
LOCK��5HIS�CAN�BE�A�VERY�EXPENSIVE�
MISTAKE� INDEED�� *�WOULD�NOT�
RECOMMEND�TINKERING�WITH�THE�&$4�
REGISTERS�AT�ALL
� AS� IT� IS�NOT�NECESSARY�
AND�YOU�CAN�CAUSE�GENUINE� HARDWARE�
DAMAGE�� *F
�DESPITE�MY�WARNING
�YOU�
STILL�WANT�TO� KNOW�ABOUT�THESE�
REGISTERS
�YOU�CAN�FIND� INFORMATION�
ABOUT�THEM� IN�EDITION�THREE�OF�THE�
)ARDWARE�3EFERENCE�.ANUAL
�
PUBLISHED�BY�"DDISON�8ESLEY��5HIS�
WILL� ALSO�TELL�YOU�HOW�TO�DETECT�IF�&$4�
CHIPS�ARE�PRESENT��5HERE�ARE�BETTER�
WAYS�OF�DETECTING�THE�PRESENCE�OF�
THE�VARIOUS�CUSTOM�CHIPS�� �AND�THEY�
ARE� LEGAL
� UNFORTUNATELY�YOU�HAVE�TO�
HAVE������OR�ABOVE�TO�USE�THEM��
6NDER������YOU�CAN�EXAMINE�THE�
GRAPHICS�BASE�STRUCTURE�	WHICH�YOU�
GET�AFTER�OPENING�THE�GRAPHICS�LIBRARY
�
$HIP3EV#ITS0�WHICH�WILL� HAVE�VARIOUS�
FLAGS�SET�DEPENDING�ON�WHICH�CHIPS�
ARE�PRESENT�INSIDE�YOUR�"MIGA�

*N�GENERAL�YOU�SHOULD�AVOID�
kPOKING�� THE�HARDWARE� REGISTERS
� AS
�
SHOULD�$OMMODORE�UPGRADE�THE�
"MIGA�RANGE�IN�THE�NEAR�FUTURE
� THEN�
YOU�MIGHT�FIND� INCOMPATIBILITIES�� +*

."(*$�0'�("/%"-'
p). 0 . *� *� HAVE�RECENTLY
�� + � ACQUIRED�A�SECOND�
p � 	 2 
 � ���� HAND�MODEM�FOR�A�

TENNER�� *T�S �MADE�BY�
%IGITAL�$OMMS�-TD�AND�IS�CALLED�
(ANDALF�-%4���"��5HE�BACK�PLATE�
CONTAINS���
-%4���"�&�45"/%"-0/&�
1/�����;;�
8 �/����7� .�%����
-
$AN� *�CONNECT�IT�TO�THE�"MIGA 
8HAT�LEAD�WILL� *�NEED
�AND�WHERE�
CAN� *�BUY�ONE �8HAT�SHOULD�THE�SIX�
DIP�SWITCHES�BE�SET�TO 

*AN�%UTTON�
&RDINGTON�

#IRMINGHAM

*T�S�QUITE�PROBABLE�THAT�YOU�CAN�USE�
THIS�MODEM�WITH�YOUR�"MIGA�USING�A�
STANDARD� LEAD�AVAILABLE�FROM�
SOMEWHERE� LIKE�5RILOGIC��"S�FOR�THE�
DIP�SWITCHES� *�WOULD� LEAVE�THEM�AS

THEY�ARE��5HE�ONLY�WAY�TO�BE�ABLE�TO�
FIND�OUT�WHAT�THEY�ARE� IS�TO�GET�IN�
TOUCH�WITH� %IGITAL�$OMMS��'�

#*(�(6364
A
� *� HAVE�AN�"MIGA�
�����WITH�A�(71�
*MPACT�**�)%�
CONTROLLER�WITH��.B�OF�

'AST�3".�AND�A���.B�2UANTUM�)%
�
(71�$OMBO���.)Z�ACCELERATOR�WITH�
�.B�OF����BIT�'AST�3".�AND�THE�
NEW�&$4�AND�"MIGA%04��
8ORKBENCH���� *�HAVE�INCLUDED�A�
4YSINFO�LISTING�FOR�THE�CONFIGURATION�

5HE�PROBLEM�LIES�WITH�SOME�
GAMES�AND�AUTOBOOTING�COVERDISKS��
8HEN�*�TRY�TO�LOAD�THEM�WITH�THE�
ACCELERATOR�RUNNING
�THE�DISK�WONjT �
BOOT�UP�AND� *�GET�A�REBOOT�OR�GURU
�
USUALLY��������#�OR���������
�
ALTHOUGH�*�DO�GET�SOME�OTHERS�� *�
WAS�WONDERING�IF�IT �HAD�ANYTHING�TO�
DO�WITH�THE�.EMORY�.ANAGEMENT

6NIT�ON�THE�ACCELERATOR�AS�MOST�OF�
THE�GAMES�THAT�FAIL�ARE�ADVERTISED�
AS�RUNNING�ON�"����S
�AND�ALTHOUGH�
THE�"�����WITH�ACCELERATOR�*SNjT �
FULLY�COMPATIBLE�WITH�THE�"�����*�
WOULD�S TILL�HAVE�EXPECTED�THE�DISKS�
TO�BOOT��5HIS�MEANS�THAT�*�HAVE�TO�
RUN�#005��000�FROM�8ORKBENCH
�TO�
DISABLE�THE�ACCELERATOR
�THEN� INSERT�
THE�DISKS�TO�BOOT�IN�%'0��
B
� *�AM�USING�AN�"UDIO�&NGINEER�
1LUS�**�SAMPLER�CONNECTED�VIA�A�
PARALLEL�SWITCHER�� *�USE�A�SET�OF�
PHONO�CABLES�TO�CONNECT�IT�TO�
VARIOUS�AUDIO�EQUIPMENT
�BUT�WHEN�*�
TRY�TO�SAMPLE� IN�STEREO� *�GET�LOADS�OF�
NOISE�� *jVE�TRIED�TO�ADJUST�THE�BIAS�
CONTROL�ON�THE�BACK�OF�THE�SAMPLER�
AND�PUT�ON�THE�AUDIO�FILTER
�BUT�IT�
DOESNjT �HELP�� *�ALSO�TRIED�CONNECTING�
THE�LEADS�TO�VARIOUS�OUTPUTS�ON�MY�
EQUIPMENT�FROM�"69�OUTPUTS�TO�
HEADPHONE�SOCKETS��5HE�NOISE�IS�
HARDLY�AUDIBLE�WHEN�SAMPLING�IN

2#$�#� #�-���-$1 �
*�WOULD�LIKE�TO�PURCHASE�A�HARD�DRIVE�AND�*�WAS�LOOKING�A T�THE�
(71�*MPACT�4ERIES�**�TYPE
�BECAUSE�AS�FAR�AS�*�CAN�TE LL�THIS�IS�
THE�BEST��*�HAVE�READ�THAT�(71�IS� RELEASING�THIS�HARD�DRIVE�
WITH�AN�ACCELERATOR�BUILT�IN
�CALLED�THE�"����

*�WOULD�LIKE�TO �KNOW�A�FEW�THINGS�ABOUT�THE�DRIVE�THOUGH
�BEFORE�*�DECIDE�TO�
BUY�IT�
A
�%OES�THE�ADDITON�OF�A�HARD�DRIVE�ALLOW�YOU�TO �RUN��.B�PROGRAMS�EG�
->DE3BCA�ON�A��.B�MACHINE
�OR�DO�YOU�HAVE�TO �ADD�THE�4*..�CHIPS�TO�
EXPAND�THE�MEMORY 
B
�%O�THE�4*..�CHIPS�ADD�MEMORY�TO�THE�"MIGA�OR�THE�HARD�DRIVE 
C
�5HE�(71�"����5URBO�)%�IS�ABLE�TO �TAKE����X��.B�� ����AND����X��.B�� �
���4IMM�CHIPS�BUT�WILL� IT �ALSO�ACCEPT�THE��.B�X�� �4*..S�THAT�THE�
STANDARD�(71�HARD�DRIVE�TAKES 
D
�%OES�THE�(71�DRIVE�HAVE�AUTO�PARKING�HEADS
�OR�DO�YOU�HAVE�TO�DO�IT�
MANUALLY 
E
�%OES�THE�HARD�DRIVE�HAVE�A�PASS�THRU�CONNECTOR�ENABLING�THE�ADDITION�OF�
OTHER�HARDWARE�SUCH�AS�THE�"CTION�3EPLAY�CARTRIDGE�OR�DO�YOU�HAVE�TO �
REMOVE�THE�HARD�DRIVE � �
F
� *F�YOU�REMOVE�THE�HARD�DRIVE
� IS�THE�INFORMATION�STORED�ON�IT �LOST
�OR�IS�IT�
RETAINED�FOR�A�PERIOD�OF�TIME�� IF �THE�LATTER�IS�TRUE
�HOW�LONG�FOR 
G
� *F�YOU�DECIDE�TO �ADD�4*..S�DOES�*T�INVALIDATE�ANY�WARRANTY�ON�THE�DRIVE 
H
� *�HAVE� READ�THAT�THE�"����*S��.B�POPULATED��%OES�THIS�MEAN�THAT�IT�
COMES�W ITH��.B�OF�4*..S�BUILT�IN 

4TEVEN�*NNELL�
4TRATFORD�
-ONDON

A
�:OU�WILL�STILL� NEED�TO�ADD�3".�TO�YOUR�SYSTEM�TO�RUN�PROGRAMS� LIKE�
7ISTA1RO��"LL�HARD�DRIVES�GIVE�YOU� IS�MORE�STORAGE�SPACE�� �YOU�NEED�EXTRA�
3".�TO�ENABLE�YOU�TO� RUN� LARGER�PROGRAMS�OR�RUN�MORE�PROGRAMS�AT�ONCE�
�.B�OF�3".� IS�THE�MINIMUM�FOR�A�USEABLE�SERIOUS�MACHINE�NOWADAYS�
B
�3".�ADDED�TO�THE�HARD�DISK�CONTROLLER�IS�USED�BY�THE�"MIGA�NOT�THE�HARD�
DRIVE�
C
�/O
�THE�&5/�"����WILL�ONLY�TAKE�THE�EXPENSIVE�&5/����BIT�4*..4�
D
�"LL�THE�CURRENT�&5/�HARD�DRIVES�AUTOPARK�
E
�/O
� THE�&5/�CONTROLLERS�DO�NOT�HAVE�A�THROUGH�PORT��5HE�PROBLEM�WITH�
THROUGH�PORTS� IS�THAT�THEY�ARE�NOTORIOUSLY�UNRELIABLE��:OU�CAN�BUY�AN�ADAPTOR�
FROM�%ATEL�&LECTRONICS�FOR�_���WHICH�WILL�ENABLE�YOU�TO�PLUG�IN�BOTH�THE�
"CTION�3EPLAY�AND�THE�HARD�DRIVE��5HE�CURRENT�"CTION�3EPLAY�***� HAS�PROBLEMS�
IF�YOU�HAVE�MORE�THAN��.B�OF�3".�THOUGH�
F
�)ARD�DRIVES
� LIKE�FLOPPY�DISKS
�SHOULD� RETAIN�THE�DATA�ON�THEM�FOREVER
�APART�
FROM�YOUR�DRIVE�BREAKING�DOWN�OR�YOU�ACCIDENTLY�DELETING�YOUR�DATA�
G
�/O��:OU�CAN�ADD�EXTRA�MEMORY�TO�ALL�&5/�PRODUCTS�WITHOUT�INVALIDATING�THE�
WARRANTY
�ALTHOUGH� IT�IS�BEST�TO�ASK�YOUR�SUPPLIER�TO�FIT�THEM�FOR�YOU� IF�YOU�ARE�
AT�ALL� UNSURE�OF�HOW�TO�DO�THIS�
H
�5HE�"����HAS��.B�OF�3".�CHIPS�SOLDERED�ON�TO�THE�BOARD
� SO�YOU�CAN�FIT�
MORE�4*..4�TO� INCREASE�THIS�� !)
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*N�THE�+UNE������ISSUE�OF�/EW�$OMPUTER�&XPRESS�THERE�WAS�
A� REVIEW�OF�A�CASE�CONVERSION�K IT�FOR�THE�"����CALLED�THE�
i"����j�WHICH�WAS�PRODUCED�BY�A�COMPANY�CALLED�
$HECKMATE�%IGITAL��5HIS�K IT�ENABLED�YOU�TO�STRIP�THE�GUTS�

OUT�OF�AN�"����AND�FIT�THEM�INSIDE�A�SOLID�STEEL�CASING�WHICH�PROVIDED�A�
SEPARATE�KEYBOARD�AND�� �MORE�IMPORTANTLY�� �MORE�ROOM�FOR�EXPANSION�

4INCE�THAT�DATE�THOUGH
� *�HAVE�NOT�SEEN�THE�"�����ADVERTISED�� *S�IT�
STILL�AVAILABLE �"LTERNATIVELY
�ARE�THERE�ANY�OTHER�KITS�AVAILABLE�OF�THIS�
KIND 

"NON

"S�FAR�AS� *jM�AWARE
�THE�"�����CASE�CONVERSION�KIT�IS�NO� LONGER�PRODUCED
�
INSTEAD��$HECKMATE� 	THE�COMPANY�RESPONSIBLE�FOR�THE�"����
�HAS�STARTED�
TO�MARKET�A�VASTLY�ENHANCED�VERSION�CALLED�THE�)I�2�SYSTEM�BASED�AROUND�
AN� iOFF�THE�SHELF�1$�TOWER�SYSTEM�CASING��5O�BE�PERFECTLY�HONEST
� *�WAS�
NEVER�REALLY�THAT�IMPRESSED�BY�THE�ORIGINAL�"�����BUT�THE�)I�2�5OWER�IS�A�
TOTALLY�DIFFERENT�BALL�GAME�ALTOGETHER�� *T� IS�FAR�MORE�EXPANDABLE�AND�ACTUALLY�
LOOKS�QUITE�NICE� 	UNLIKE�THE�"�����
��$HECKMATE�CAN�BE�CONTACTED�ON

SUPERIMPOSE�TITLES�OVER�THE�TOP�OF�
AN�IMAGE�� *�UNDERSTAND�THAT�*�WILL�
NEED�A�GENLOCK�FOR�THIS�
H
�"�VIDEO�EDITING�SUITE�SUCH�AS�
4YNTRONIX�&DITMAN�OR�7IDEO1ILOT��"RE�
THERE�ANY�CHEAPER�ALTERNATIVES�
AVAILABLE 
I
�"NIMATION�AND�MORPHING�WHICH�
CAN�BE�DOWNLOADED�ON�TO�VIDEO�
TAPE�� *�SUSPECT�THAT�THE�HARDWARE�
REQUIRED�TO�DO�THIS�WILL�BE�
EXPENSIVE�

*� HAVE�BEEN� INVOLVED� IN�HOME�
VIDEO�PRODUCTION�FOR�SOME�TIME�NOW�
AND� *� REGULARLY�BUY�VIDEO�MAGAZINES��
"LTHOUGH�THEY�ALL�SEEM�TO�MENTION�
THE�"MIGA�AND�.AZE�4OFTWARE
� NONE�
OF�THEM�MENTION�THE�1$��3EADING�
THE�SPECS�OF�THE�"MIGA�AND�1$
� IT�
SEEMS�TO�ME�THAT�THE�1$� IS�THE�
MORE�POWERFUL�MACHINE�AS�A�SIMILAR�
PRICED�1$�HAS�A�FASTER�PROCESSOR�� *�
HAVE�ALSO�BEEN�TOLD�THAT�THE�"MIGA�
NEEDS� LOTS�OF�EXTRA�3".�AND�A�
PROCESSOR�ACCELERATOR�TO�HANDLE�THE�
SORT�OF�TASKS�THAT� *jVE�DETAILED�
ABOVE�� *S�THIS�TRUE �'INALLY
�DO� *�
NEED�A�MONITOR�FOR�THE�"MIGA�OR�WILL�
A�57�SUFFICE�FOR�THE�SORT�OF�
APPLICATIONS�THAT�*jVE�DETAILED 

%�8ILD�
8OODLEY�

4TOCKPORT

)AVING�ANALYSED�YOUR�REQUIREMENTS
�
IT�SEEMS�PRETTY�OBVIOUS�TO�ME�THAT�
THE�"MIGA� IS�YOUR�ONLY�CHOICE��
"LTHOUGH�THE�PRICE�OF�1$S�HAS�
DROPPED� SUBSTANTIALLY
�THE�COST�OF�THE�
SOFTWARE�AND�HARDWARE�THAT�YOU�WILL�
NEED�TO� RUN�THE�SORT�OF�APPLICATIONS�
THAT�YOU�HAVE�MENTIONED� IS�
ASTRONOMICAL� ON�THE�1$��5AKE�
GENLOCKS�FOR�EXAMPLE�� �A�PRETTY�WELL�
ENDOWED�"MIGA�GENLOCK�CAN�BE�
PICKED�UP�FOR�UNDER�_����THESE�DAYS�
WHEREAS�1$�GENLOCKS�ARE�STILL�A�
COUPLE�OF�HUNDRED�POUNDS�FOR�EVEN�A�
VERY�BASIC�UNIT�

4URE
�THE�1$�HAS�A�FASTER�
PROCESSOR
� BUT�THE�"MIGAjS�
PROCESSOR�IS�MORE�THAN�ADEQUATE�FOR�
YOUR�REQUIREMENTS��:OU� REALLY�DONjT�
NEED�TO�SPLASH�OUT�ON�A� PROCESSOR�
ACCELERATOR�UNLESS�YOU� PLAN�ON�
GETTING�INVOLVED� IN� HEAVYWEIGHT�%51�
OR����BIT�GRAPHICS�WORK�� �WHOEVER�
TOLD�YOU�THAT�YOU�NEED�A� PROCESSOR�
ACCELERATOR�TO�WORD�PROCESS�ON�THE�
"MIGA�NEEDS�SHOOTING��"NYWAY
�
HEREjS�A� LIST�OF�THE�SORT�OF�PRODUCTS�
YOU�SHOULD�BE� LOOKING�AT�BASED�ON�
YOUR�REQUIREMENTS�
A
�5HE�VAST�MAJORITY�OF�DATABASES�WILL�
HANDLE�YOUR�FIRST�REQUIREMENT�WITH�
BOTH�HANDS�TIED�BEHIND�THEIR�BACKS��
&VEN�A�PUBLIC�DOMAIN�DATABASE�SUCH�
AS�"MI#ASE�***�WILL� BE�MORE�THAN�
ADEQUATE�
B
�6NLESS�YOU�ACTUALLY�INTEND�STORING�
THE�SLIDES� IN�GRAPHICAL�FORMAT
�THE�
SAME�DATABASE�THAT�HANDLES�
REQUIREMENT���WILL� ALSO� HANDLE�THIS�� *F�
YOU� NEED�TO�HANDLE�GRAPHIC� IMAGES�
AS�WELL
�THEN� SOMETHING� LIKE�4UPERd

�S���������������+)

#ASE�1ROFESSIONAL�IS�THE�BEST�BET�
C
�6NLESS�YOU� INTEND�WRITING�VERY�
LARGE�DOCUMENTS
� ANY�"MIGA�WORD�
PROCESSOR�WILL� HANDLE�THE�TASK�OF�
WRITING� LETTERS�AND� REPORTS��8HY�NOT�
TRY�,INDWORDS�� 
D
�8HAT�YOU�NEED� IS�A�$"%�PACKAGE��
#Y�FAR�THE� BEST�iBUDGETj�$"%�PACKAGE�
AVAILABLE�FOR�THE�"MIGA� IS�9�$"%�
���� �FROM�%IGITAL�.ULTIMEDIA�-TD�� *T�
COSTS�_����AND� IS�AVAILABLE�FROM�
%.-�ON��������� ������:OU�MAY�
WELL� BE�SURPRISED�TO� LEARN�THAT�9$"%�
RUNNING�ON�A�STANDARD�"MIGA� IS�
FASTER�THAN�"UTO$"%�	THE�1$jS�TOP�
$"%�PACKAGE�
� RUNNING�ON�A�����1$��
8HO�EVER�SAID�"MIGA�APPLICATIONS�
ARE�SLOW 
E
�9�$"%������WILL� ALSO� HANDLE�THIS�
TASK�TOO��5HE� LATEST�RELEASE�OF�9�$"%�
INCLUDES�A��%�MODELLER�THAT�LETS�YOU�
TURN� �%�$"%�DRAWINGS� INTO��%�
OBJECTS�
F
�&VEN�ON�A�1$
�YOUjLL� NEED�A�VIDEO�
DIGITISER�	COSTING�AROUND�_���
�TO�
USE�A�CAMCORDER�TO� iDIGITISEj� THE�
PAGES�OF�A�MAGAZINE� INTO�YOUR�"MIGA��
"�MUCH�BETTER�BET�IS�A�HAND�SCANNER�
SUCH�AS� i1OWER4CAN�� j� FROM�1OWER�
$OMPUTING�WHICH�COSTS�JUST�_����
)AND�SCANNERS�PRODUCE�A�MUCH�
MORE�EVEN�SCAN�THAN�A�DIGITISER�
G
�5HE� REASON�WHY�VIDEO�MAGAZINES�
DONjT �MENTION�THE�1$�BUT�RAVE�ON�
ABOUT�THE�"MIGA� IS�SIMPLY�BECAUSE�
THE�"MIGA� IS�THE�BEST�MACHINE�THERE�
IS�FOR�THIS�SORT�OF�WORK��5HE�CHOICE�OF�
VIDEO�SOFTWARE�AVAILABLE� IS�SECOND�TO�
NONE�� *F�YOUR�BUDGET�IS�TIGHT
� *�WOULD�
ADVISE�YOU�TO�BUY�THE�3OCTEC�
3(���$�GENLOCK�WHICH�COMES� AS�
STANDARD�WITH�FADE�AND�DISSOLVE�
CONTROLS�� #ETTER�STILL
�THESE�ARE�
AVAILABLE�FOR�AS� LITTLE�AS�_���THESE�
DAYS��+UST�CHECK�OUT�THE�ADVERTS� IN�
"MIGA�4HOPPER�FOR�THE�BEST�DEAL��
4OFTWARE�WISE
�YOUR�BEST�BET� IS�4CALA�
����FROM�4ILICA�4YSTEMS�
H
�5HE�CHEAPEST�VIDEO�EDITING�SUITE�
*jVE�SEEN�FOR�THE�"MIGA� IS�(OLD�
%ISKjS� 7IDEO�%IRECTOR�PACKAGE��5HIS�
CONNECTS�TO�MOST�-"/$�EQUIPPED�
VIDEO�DECKS�AND�CAMERAS�AND

VIRTUALLY�AUTOMATES�TAPE�ASSEMBLY�� *T�
COSTS�_����AND� IS� AVAILABLE�FROM�
4ILICA�4YSTEMS�ON��������������
I
�5HE�BEST�BUDGET�PACKAGE�AVAILABLE�
FOR�ANIMATION�AND�MORPHING�IS�%ELUXE�
1AINT���

0NCE�AGAIN
�SCAN�THE�ADVERTS�
WITHIN�THIS� ISSUE�FOR�THE�BEST�PRICING��
)OPE�ALL�THIS� INFORMATION�HELPS�YOU� IN�
YOUR�ENDEAVOURS��+)

�/%�)"/%�.0/*503�
#-6&4�	1"35��


�
� 1ERHAPS�YOU�CAN�HELP�
*� RECENTLY�PURCHASED�
AN�0LIVETTI�COLOUR�
MONITOR�	MODEL�$%6�

����
� AND�WONDERED�HOW�TO�
CONNECT�IT �SO�THAT�*�CAN�USE�IT�WITH�
MY�"MIGA�� � � ��� HAVE�NO�MANUAL�
AND�THEREFORE�DO�NOT�KNOW�THE�
WIRING�OF�THE����WAY�%�PLUG�ON�THE�
REAR�OF�THE�MONITOR
�OR�WHAT�KIND�OF�
LEAD� *�NEED�

*�KNOW�YOU�MUST�GET�A�LOT�OF�
MAIL
� BUT�A�PERSONAL� REPLY�WOULD�BE�
VERY�MUCH�APPRECIATED�� *� LOOK�
FORWARD�TO�HEARING�FROM�YOU�SOON�

1�+ONES�
3UNCORN�
$HESHIRE

5HANKS�TO�0LIVETTIjS�HELPFUL�AND�
KNOWLEDGEABLE�1$�)ELPLINE�	c������
������
� *� HAVE�SOME�NEWS�WHICH�
ISN�T�GOING�TO�PLEASE�YOU
�.R�+ONES�

*jM�AFRAID�TO�SAY�THAT�THE�$%6�
�����WAS�DESIGNED�TO�WORK�WITH�
0LIVETTIjS�.1���1$�AND�WILL�ONLY�
REALLY�FUNCTION� PROPERLY�WHEN�
CONNECTED�TO�THIS�MACHINE
� AS� IT�
NEEDS�A� PROPRIETARY�CONTROLLER�TO�DRIVE�
IT�CORRECTLY
� BEING�A�$("�TYPE�
MONITOR��5HE�HIGHEST�RESOLUTION� IT�
COULD� HAVE�	THERE�WERE���DIFFERENT�
MODELS
� IS�����X����
�WHICH�
WOULDNjT �BE�PARTICULARLY�GOOD�WITH�
YOUR�"MIGA�

0LIVETTI� SUGGESTS�THAT�YOUR�BEST�
OPTION�MAY�WELL� BE�TO�ADVERTISE�YOUR�
MONITOR�FOR�SALE� IN� A�1$�MAGAZINE
�
AS�THESE�MONITORS�DO�STILL�CHANGE�
HANDS�� (8

4)"3&%�4&3*"-�1035
"�FRIEND�AND� *� ARE�
CURRENTLY�WRITING�A�
MULTI�USER�GAME�IN�
".04��"T�PRESENT�WE�

CAN�SUCCESSFULLY�PLAY�WITH�TWO�
USERS�AT�ONE�TIME�HAVING�ONE�ON�THE�
"MIGA�AND�ONE�ON�A�TERMINAL� IN�THE�
SERIAL�PORT��5HE�QUESTION� IS
�HOW�CAN�
WE�HAVE�MORE�THAN�ONE�USER�ON�THE�
SERIAL�PORT
� IE�WE�WANT�TO�HAVE�
ABOUT�����INCOMING�LINES�ALL�ON�
MODEMS�� *jVE�HEARD�OF�THIS�SORT�OF�
THING�BEING�DONE�ON�"����S�BY�USE�
OF�CARDS�BUT�*jVE�NEVER�SEEN�OR�
HEARD�OF�SUCH�A�PIECE�OF�HARDWARE�
FOR�THE�"������HOPE�YOU�HAVE�A�
POSITIVE�ANSWER�FOR�THIS�AS�*�DONjT �
WANT�TO�HAVE�TO�BUY�AN�"�����

.ATTHEW�8ALKER�
3EIGATE�
4URREY

5HE�"MIGA������CAN�DO�THIS�SORT�OF�
THING�WITH�THE�$OMMODORE�"�����
MULTI�SERIAL� PORT�CARD
�WHICH�FOR�UNDER�
_����GIVES�YOU���MORE�SERIAL� PORTS��
:OU�MAYBE�ABLE�TO�DO�SOMETHING�
SIMILAR�ON�THE�"MIGA�����WITH�THE�
"MI�/ET�HARDWARE�AND�SOFTWARE
�
AVAILABLE�FROM�"PPLIED�4YSTEMS�AND�
1ERIPHERALS
� ALLOWING�YOU�TO� LINK�MANY�
"MIGAS�UP� IN�A�NETWORK�� *TjS�NOT�FAST
�
BUT�IT�MIGHT�BE� IDEAL�FOR�YOUR�NEEDS��
:OU�LL� HAVE�TO�WORK�OUT�HOW�TO�
PROGRAM� IT�IN�".04�� IT�MAY�BE�RATHER�
TRICKY�WITHOUT�SOME�MACHINE�CODE�
+3

1*$563&�'03."54
*�AM�CURRENTLY�WRITING�
A�GRAPHICS�PROGRAM�IN�
i$j�AND�NEED�TO�KNOW�
THE�FORMAT�OF�BITMAP�

AND�$(�FONT�FILES�� *T�WOULD�ALSO�BE�
NICE�TO�KNOW�THE�FORMAT�FOR�5*''

(*'�AND�OTHER�ALIEN�PICTURE�FILE�
FORMATS�� 	*�KNOW�THE�*''�*-#.�
FORMAT�


$OULD�YOU�EITHER�BRIEFLY�TE LL�ME�
ABOUT�THE�FONT�FILE�FORMATS�OR�ABOUT�
ANY�BOOKS�WHICH�WOULD�HELP�ME�TO�
MAKE�USE�OF�THEM��"�GENERAL�BOOK�
DETAILING�MANY�USEFUL�FILE�STRUCTURES�
	AND�SYSTEM�STRUCTURES�NOT�DETAILED�
IN�THE� *NTUITION�GUIDES
�ETC
�WOULD�
ALSO�BE�VERY�USEFUL�

5OBIN�%ARLING�
8HIPPINGHAM�
*SLE�OF�8IGHT

6NFORTUNATELY�THE� INFORMATION�YOU�ARE�
AFTER�IS�VERY�EXTENSIVE
� AND�CERTAINLY�
BEYOND�THE�SCOPE�OF�THIS� REPLY�� &VEN�
MORE�UNFORTUNATELY�IT�S�ALSO�BEYOND�
THE�SCOPE�OF�ONE�BOOK��8ELL
�THATjS�
NOT�ENTIRELY�TRUE
� ALTHOUGH�TO�FIND�
INFORMATION�ON�5*''
�(*'�AND�OTHER�
FOREIGN�PICTURE�FILE�FORMATS�YOU�WILL�
NEED�TO�BUY�A�1$�BOOK�ABOUT�THIS��
5HERE�ARE�A�NUMBER�OF�PUBLICATIONS�
AVAILABLE
� SOME�DEDICATED�ENTIRELY�TO

CONTINUED�ON�PAGE���

".*("�4)011&3�n �*446&� ���n �/07&.#&3������ _ �



��+.�����--4���. �
H � ��++*��E�#$-/

���.0/5)4�"5�)0.&�4&37*$&

q � % * 3 & $ 5 ��. �" �) I P

�-+,'%�*�� �*,�*

�� 
��$- �/���$'�$.�* -$" $)� '��)��1 -4 �
 3�$/$)";�� !*- �4*0��04 �( �$'�*-� - �
4*0�(0./�!$-./�� ��*)!$� )/�/#�/�4*0�2$''
- � $1 �/# �+-*�0�/�4*0 Q1 �* -� - ���)� �
/#�/�/# �.0++'$ -�2 $''�./$''�� �/# - �$)�/# �
!0/0- 8�.#*0'��4*0�)  ��/# (;

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


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

� $/#�� �/0-)*1 -��++-*��# $)" �\c` �
($''$*)�+ -��))0( 8�2 �#�1 �/# �
- .*0-� .��)� �/# �+0-�#�.$)"�+*2 -�/*�
* !! -�4*0�/# �� ./�� � '.8�� '$1 -�/# (

13*$&
KH&=� ;
M�
� ���$���$� aaaM

�-*0)��2# )�4*0�)  ��0.

+�$�+��&��+-(('*,
���.0/5)4�"5�)0.&�4&37*$&

�# �
�� 
�.� ' .�/ �( �#�1 ��  )�/-�$) � �
/*�/�& �4*0-�* -� -�2$/#�/# �0/(*./���- �
�)�� !!$�$ )�4;�� ''�./*�&�*!! - � �!* -�.�' �)�� --$�$ )�4;�MM �S T O C K �* $- - � �-*-�S A �
$.�# '��$)�./*�&8�� )/-� ''4 �� /�*0-�"-*0+ �
2�- #*0. ��*(*' 3 ��)��$.��1� $'�� ' 2�- )*0. ��*(+' 3 ��)� �$.��1�)��$ �
!*-�) 3/�� �4 �� '$1 -48�� $- �/�/*�4*0- �
#*( �* -��0.$) ..;�
!�� /��)4 �/$( �2 ��- �
*0/�* !�./*�&�4*0 -�(*) 4�2 $''�)*/�� �
��)& � �0)/$'�/# �+-*�0�/�$. ��1� $'�� ' 
I��+*$)/�2*-/#��# �&$)"�.#*0'��4*0�!  '�
/ (+/ ��/*�+0-�#�. � '. 2# - J;

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

� ''�+-$� .�,0*/ ���- �$)�'0.$1 �*!����;

H � ��+.�����--4���. 
H � ��++*��E�#$-/

�	���

�8� �	����
��������	���
�������
�)� ��"�$)��*((*�*- �#�1 �+0/�/*" /# -�
��2$))$)"�/# ( �+��&�/*��*(+' ( )/�/# �
�'- ��4�+*+0'�-��($"���d^^;
�# ��$'�8�/# �� $-���)��/# ��$�& �����&�$.�
�)�$� �'�./�-/ -�+��&��*)/�$)$)"����*).$� - ��
($3�*!�.*!/2�- �(�&$)"�/# �(*./�*!�/# �
�($"�P.��(�5$)"���+��$'$/$ .;
�*�(�& �/#$.�+��&���+ -! �/�"$!/� 
��
�#�1 �
��� ����!0-/# -�!*0-��2�-�2$))$)"�"�( .�
�)����./�"" -$)"�'$./�*!�1�'0��' � 3/-�.�/*/�''4�
�����*!��#�-" ;��'.*�$)�'0� ���/�)*� 3/-���*./�
/*�4*0��- �/# �'�/ ./�P��+.��P���--4���. ��)��
��++*��E.#$-/;��-0�$�'��($"����� ..*-$ .;

P� P� $P/�� ;
(+- .. �;��#*�2*0'�)P/

A��($"���d^^�.$)"' ��-$1 
H � �0$'/�$)�����*�0'�/*-
H � ����( (*-4
H� �0.#��1 -� �$''4��0//4
H ��-�)���-$3� � '03 ���$)/�



H ��*0. ��)����)0�'.


� � 
���
������ �� �����
H ��$�-*��2$/�#��*4./$�&
H � 
*�&��' ��$.&��*3
H � �$.&���'' /
H � _ �̂�'�)&��$.&.
H � �$�&�*!!�`� �$+ (�)$�
H � �+�� ��� � �*+0'*0.
H � ��+.�����--4���. 
H � ��++*��E.#$-/

����


Zg;gg
Zg;gg
Z_`;gg
Zc;gg

Z_``;cg
Z_`;gg
Zf;gg

Z_fa;bd

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

��+(�,� 
�''�*-� -.�- � $1 ���4�f+( ��*)��4�/*�
�-$��4 ��- �� .+�/�# ��/#�/�� � 4 �!*- �
) 3/�� �4 �� '$1 -4 �0.$)"�*0-�)�/$*)�'�
��--$ -�F�� �0-$�*-;�I���� �$)'�)��* ) '4 J;�
��/0 -��4 �� '$1 -$ .�� - ��1� $'�� ' �� /�� �
.( �''�.0-�#�-" ;� 
!�4*0�� - �*0/�2# ) �
2 �� '$1 -�� ���-� �2 $''�� �' !/�� /�4*0- �
#*( �" $1 $) " �4*0 �� ��*)/��/�/ ' +#*) �
)0(� -�/*�� --�) " �� ��*)1 )$ )/�- E
� '$1 -4;
� '$1 -4 �,0 -$ .���)�� �- .*'1 � �
$((  �$�/ '4 �0.$)"�*0-�*)E'$) �
�*(+0/ -;
�''�*-� -.�� - �� .+�/�# ��*)���) 3/ �
2*-&$)" �� � 4 �� '$1 -4 ���.$.;��# ,0 �
*-� -.�� - �� .+�/�# ��$((  �$�/ '4 �*)�
�# ,0 ��' �-�)� 8�0.0� ''4 � a`�2*-&$)" �
��4. �!-*( �- � $+/;�� �� '$1 -4 ��#�-" �
*!�\e ;` ` �$.�( �� �+ -�$/ (�0)' ..�
*/# -2 $. �./�/ �;

13*$& Zbeg;gg

'��� �$/$*)�I+'�4��' �$)�a�'�)"0�" .J8��($"��
� 3/�I�*-�+-*J��)��/# �)*2�./�)��-��
"-�+#$�.�+��&�" :�� '03 ���$)/�


�!*-�
. -$*0.B �0��/$*)�'��++'$��/$*).��)��4*0P''�
./�-/�/*�- �'$. �%0./�#*2��4)�($��/#$.�+��&�$.;�
�.�2$/#��''�+-*�0�/.�.0++'$ ���4�
���'8�2 �
#�1 ���� ��*0-� 3/-���$( ).$*)�/*��)�
�'- ��4�$)�- �$�' �*!! -�I.  �� '*2�!*-�
��
�
��'0 ���� �����&�/*/�''4�!-  �*!��#�-" J

H ��($"���d^^	��I	�-���$.&J
H � �0$'/�$)�����*�0'�/*-
A��*0. ��)����)0�'.� _���� (*-4
H� ��
�8��*( 8��4/#8��-$1$�'��0-.0$/.�
I'�)"0�" �'��� �$/$*)J8��($"��� 3/8�� '03 �
��$)/�


;


� � 
���
������ �� �����
H��$�-*.2$/�# ���*4./$�&� Zg;gg
H� 
*�&��' ��$.&��*3� Zg;gg
H� �$.&���'' /� Z_`;gg
H� _^��'�)&��$.&.� Zc;gg
H � �$�&*!!`� �$+ (�)$�
H� �+�� ��� � �*+0'*0.� Z_``;cg
H� ��+.�����--4���. � Z_`;gg
H� ��++*��E�#$-/� Zf;gg

����
� Z_fa;bd

� � 
 � �4 � $ 0 -0 6 3 �4 5 & 3 &0 �. 0 / * 5
� f ` ` �� $) " ' �� -$1 �
���� �
� �
����
H� �;���$)/�


� @ ��4./ -4���( �
�'0.� H � �$�&*!!�`� H � �$+ (�)$�
H ��+�� ��� � H � �*+0'0.
H ���+.�����--4���. 
H ���++*��E�#$-/

��
��

��
��

�*((*�*- P.�*2)��($"���*)$/*-;�� .$") ��
.*' '4�!*-�0. �2$/#�/# ��($"��-�)" �*!�
�*(+0/ -.;��$/#�$/.� -"*)*($��� .$")8
	$E- .�"-�+#$�.��$.+'�4��)��./ - *�.*0)��
��+��$'$/$ .8�/# � _^fbP��2$''�- �''4��-$)"�
4*0-��($"��/*�'$! ;

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


� � 
���
������ �� �����
H � ��4.�*!��#0)� -�
I�-$1$)"��$(0'�/$*)J
M � & <: ; E��C887� �A C�4 >E8 C@4E<G8 �
8I6<E<@:�:4? 8�

Z_g;gg

Z_g;gg



�($"����/1� /# �(0'/$( �$���*(+0/ -

�������!�� ������ ��#%
."�� '/&.#'��#���)'*/.�,

(0'/$( �$�
'RED�'ISH�$%57�

	�����1%
�_������
-EMMINGS�$%57�
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.0/*503�/05�
*/$-6%&%

�($"�
1IPEMONIA�1OPULOUS�
,ICKOFF���n �4PACE�"CE�
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5HE�PROBLEM�WITH�ANY�NEW�PRODUCT�IS�THAT�IT�ALWAYS�TAKES�TIME�FOR�
EVERYONE�TO�REALISE�ITS�FULL�POTENTIAL��$%57�IS�NO�EXCEPTION�AND�IN�
OUR�OPINION�EVERYTHING�WE�HAVE�READ�DOES�A�PRETTY�POOR�JOB�OF�
EXPLAINING�JUST�WHAT�$%57�CAN�DO�AND�WHY�IT�IS�SO�EXCITING�

/# �$)�$�"0$� �/*���/1� $

�0�$*
#LUES�#ROTHERS�

	$%�"UDIO
�_�����

(0-%45"3�����3&.05&�57�.0/*503�
'&"563&%�"7"*-"#-&�4&1"3"5&-:�"5�_������

$)�$� +-$� 

*5�4�"�$%�1-":&3�h:ES
�IT�WILL�PLAY�ALL�YOUR�1RIMAL�4CREAM
�
1AVAROTTI
�1INK�'LOYD�AND�ANY�OTHER�$%�YOU�CARE�TO�MENTION�IN�SUPERB�
HIGH�QUALITY�STEREO
�WITH�REMOTE�INFRA�RED�CONTROL�
*5�4�"/�".*("�h1LUG�IN�THE�KEYBOARD
�SWITCH�ON�THE�EXTERNAL�DISK�
DRIVE�AND�THE�COLOSSAL�RANGE�OF�INEXPENSIVE�"MIGA�SOFTWARE�CAN�BE�
USED�ON�YOUR�$%57�
*5�4�"�.6-5*.&%*"�4:45&.��+UST�IMAGINE
�STEREO�SOUND
�
IMAGES�AND�TEXT�ALL�ON�SCREEN��*T�ASKS�A�QUESTION
�3 ) / �RESPOND
�IT�
REIPONDS�h�TRULY�INTERACTIVE��&ACH�$%�DISC�HOLDS�HUNDREDS�OF�
MEGABYTES�OF�DATA�WITH�INSTANT�OPTICAL�ACCESS��5HE�WHOLE�OF�
)UTCHINSON�S�&NCYCLOPEDIA�FITS�ONTO���DISC��5HIS�INTERACTIVE�SYSTEM�IS�A�
UNIQUE�AID�FOR�&DUCATION
�#USINESS�OR�-EISURE��5HE�FUTURE�IS�HERE��
3"$,�$0/5&/54�"4� k k � j
45"/%"3%
n �"MIGA�$%57�1LAYER
n �$%57�KEYBOARD�
g�$%57�����������%ISC�%RIVE
n �$%57�*NFRA�RED�REMOTE�
CONTROLLER
n �$%57�WIRED�MOUSE
n �$%57�8ELCOME�%ISC

n �.ANUALS
n �'RED�'ISH�$%57�
*/%*�7"-6&�"%%&%
�-EMMINGS�$%57�	_����
I�#LUES�#ROTHERS�	_�����

n �1IPEMANIA
�1OPULOUS

,ICKOFF��
�4PACE�"CE�	_������

#� ��.0��)((��.- ��#,��.&3�.)�3)/,�.0�-�.

#OOKS
�MAGAZINES�AND�TELEVISION�HAVE�LONG�BEEN�A�SOURCE�OF�
INFORMATION��$%57�TECHNOLOGY�COMBINES�THEIR�QUALITIES�AND�
MAKES�SEEKING�OUT�THAT�INFORMATION�EASY��5HE�$%57�COMES�
COMPLETE�WITH�A�8ELCOME�%ISK�AND�'RED�'ISH�1%�%ISC�

*/%*�ARE�ALSO�ADDING�THE�ADDICTIVE�-EMMINGS�(AME�AND�
)UTCHINSONS�&NCYCLOPEDIA�TOTALLY�FREE�OF�CHARGE�
1"$,�"4�45"/%"3%�
"MIGA�$%57�1LAYER�n � *NFRA�3ED�3EMOTE�$ONTROLLER�
8ELCOME�%ISK�n �'RED�'ISH�1%�%ISK

*/%*�7"-6&�"%%&%�'3&&
n �-EMMINGS�_������ )UTCHINSONS�&NCYCLOPEDIA�_�����

./�-/ -�+��&. * ( " � $ % 5 7

$)�$� +-$� T������
��/1 .*!/2�- *F�YOU�ALREADY�OWN�A�$%57�OR�ARE�JUST�ABOUT�TO�PURCHASE�ONE�YOU�LL�BE�

PLEASED�TO�KNOW�THAT�*/%*�STOCK�PROBABLY�THE�LARGEST�AND�MOST�
COMPREHENSIVE�LIST�OF�$%57�SOFTWARE�IN�THE�COUNTRY��#ELOW�IS�A�LIST�OF�TOP�
SELLING�TITLES�WE�ARE�OFFERING�AT�VERY�COMPETITIVE�PRICES��'OR�MORE�DETAILS�
PLEASE�PHONE�OUR�SALES�TEAM��	1RICES�INCLUDE�POSTAGE
�
 )/ -/�$)( )/  �0��/$*)
#ATTLE�$HESS ����� " �#UN�FOR�#ARNEY �����
$LASSIC�#OARD�(AMES ����� "STERIX�#LACK�(OLD�'RENCH�� �����
%EFENDER�OF�THE�$ROWN ����� "STERIX�#LACK�(OLD�'RENCH�** �����
%EFENDER�OF�THE�$ROWN�** ����� "STERIX�#LACK�(OLD�4PANISH�� �����
&UROPEAN�4PACE�4IMULATOR ����� "STERIX�#LACK�(OLD�4PANISH��� �����
'ALCON ����� �-/.���' $.0- 
1OWER�1INBALL ����� "DVANCED�. ILITA RY�4YSTEMS �����
1SYCHO�,ILLER ����� 'RUITS
�7EGETABLES���)ERBS �����
4IM�$ITY ����� (ARDEN�1LANTS �����
5HE�$URSE�OF�3A ����� 8OMEN�IN�.OTION �����
5IE�#REAKER�5ENNIS ����� - ! - )� 
5RIVIAL�1URSUIT ����� $OMPLETE�WORKS�OF�4HAKESPEARE �����
6LTIMATE�#ASKETBALL ����� (UINNESS�8ORLD�OF�3ECORDS �����
8RATH�OF�THE�%EMON ����� &LECTRONIC�$OOK�#OOK �����
9ENON����.EGABLAST ����� (0.$�

,ARAOKE�)ITS�� �����
,ARAOKE�)ITS�** �����
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8E�RESEARCHED�THE�COLOUR�PRINTER�MARKET�IN�GREAT�DEPTH�TO�FIND�A�COLOUR�PRINTER�GOOD�ENOUGH�TO�COPE�WITH�"MIGA�S�POWERFUL�
GRAPHIC�OUTPUT
�YET�AT�AN�AFFORDABLE�PRICE�
8E�FOUND�THE�PERFECT�PRINTER�IN�THE�1ANASONIC�,9�1�����,9�1�����QUIET�PRINTERS�
8E�THEN�CONSIDERED�THAT�IF�YOU�WERE�GOING�TO�BUY�A�1ANASONIC�PRINTER
�YOU�WOULD�PROBABLY�NEED�A�QUALITY�WORD�PROCESSING�
PACKAGE�TO�USE�WITH�IT��8E�FOUND�THAT�TOO
�IN��WORDWORTH�
�YET�AT�A�RETAIL�PRICE�OF�_�������WE�THOUGHT�THAT�MIGHT�BE�A�LITTLE�TOO�
EXPENSIVE�ON�TOP�OF�YOUR�PRINTER�PURCHASE��4O�TOGETHER�WITH�1ANASONIC�WE�DECIDED�TO�GIVE�A�COPY�OF��WORDWORTH��FREE�WITH�EVERY�
1ANASONIC�PRINTER��)OW�S�THAT�FOR�ADDED�VALUE 

���
�
5HE�"�����IS�THE�ULTIMATE�HOME�COMPUTER�FOR�THE�
WHOLE�FAMILY�AND�IS�DESIGNED�TO�COVER�EVERY�
COMPUTING�REQUIREMENT�
*/�%L�ARE�ABLE�TO�OFFER�YOU�EXCLUSIVE�DEALS�ON�THIS�
OUTSTANDING�PRODUCT�IN�VARIOUS�CONFIGURATIONS�AND�
BUNDLES�	SEE�OPTIONS�ON�OPPOSITE�PAGE
�
"LL�CONFIGURATIONS�COME�COMPLETE�WITH�THE�FOLLOWING�
SOFTWARE�AND�ACCESSORIES��
��������:
n �'ULLY�FUNCTIONAL�KEYBOARD�WITH�NUMERIC�PAD�
SEPARATE�FROM�$16
n � *NCLUDES�� X������DISK�DRIVES�AS�STANDARD�WITH�QF�G�
%ISK�#AY�
n � *NTEGRAL�MEMORY�AND�CARD�EXPANSION�CAPABILITIES�
	MOST�COST�EFFECTIVE�EXPANSION�ROUTE

n �8ORK�BENCH������AND�,ICKSTART������
��������:
n � ,EYBOARD
�MOUSE
�REFERENCE�MANUAL
�1UZZNIC
�
5OKI
�&LF�	(AMES

�%�1AINT�***�	(RAPHICS�1ACKAGE

�
)OME�"CCOUNTS
�5HE�8ORKS�	1LATINUM�EDITION��
8ORDPRO
�4PREADSHEET
�%ATABASE
�+OYSTICK
��
���ae``���������
	SEE�PHOTOGRAPH�ABOVE

n ����.B�4$4*�)ARD�%ISK
n � �����4�.ONITOR���1ANASONIC�,9�1��������PIN�
COLOUR�PRINTER�

��
���������
"MIGA�7ISION
�/IGHTBREED
�%AYS�OF�5HUNDER
�
8ORDWORTH�8ORTH�_������
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/#�)�/# ��*(+ /$/$*);
Y�%<NO�/MDIODIB�2K@@?N����"/2�#M<AO�<I?����
"/2-+0
Y�"JGJPM�/MDIODIB���>JGJPM�K<G@OO@��=GP@��M@?��
BM@@I��T@GGJR��QDJG@O��H<B@IO<�<I?�=G<>F	
Y�0PD@O/MDIODIB�2PK@M�LPD@O���
��?!<�NJPI?�
G@Q@G��HJNO�H<OMDS�KMDIO@MN�<M@�OTKD><GGT�DI�@S>@NN�
JA���?! 	
Y���1@ND?@IO�%JION�.Q@M�������OTK@�NOTG@N�
PNDIB�"JPMD@M��/M@NODB@��!JG?�/2��1JH<I��2>MDKO�
<I?�2<IN�2@MDA�%JION
Y���/<K@M�/<OCN�/<K@M�C<I?GDIB�AMJH�=JOOJH��
TOP�AND�REAR�FOR�TOTAL�FLEXIBILITY
Y���8@<M�6<MM<IOT�%JM�OJO<G�K@<>@�JA�HDI?
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8*5)�1"/"40/*$�26*&5�13*/5&34
5HE�WRITERS�CHOICE��5HE�ULTIMATE�WORD�PROCESSOR�FOR�".*("�COMPUTERS�
8ORDWORTH�IS�UNDOUBTEDLY�THE�ULTIMATE�WORD�DOCUMENT�PROCESSOR�FO R�THE�FULL�RANGE�OF�". *(" �COMPUTERS�
5HE�GRAPHICAL�NATURE�OF�803%8035)�MAKES�PRODUCING�DOCUMENTS�FASTER�AND�EASIER
�WITH�THE�ENHANCED�PRINTING�FONTS�
	INCLUDING�FULL�1ANASONIC�,9�1����AND�,9�1�����COLOUR�PRINTING�SUPPORT

�$OLLINS�SPELL�CHECKER�AND�5HESAURUS
�NO�OTHER�
WORD�PROCESSOR�COMES�CLOSE�
�8 ITHOU T�DOUBT�THIS�IS�ONE�OF�THE�BEST�DOCUMENT�PROCESSORS�FOR�THE�". *(" 
�5ODAY���	"MIGA�'ORMAT
�

) * - ( � ' �--+ �T 	
���� � BG < 
�O : M �

5)&;"110�3"/(&

;"110 ����� 3". �&91"/4 *0/
5HIS�IS�AN�ALL�NEW
�HIGH�PERFORMANCE�UPGRADABLE�
3".�EXPANSION�FOR�THE�"MIGA�"�����"DDING�THIS�
SUPERB�PRODUCT�TO�YOUR�"����WILL�ALLOW�FOR�SERIOUS�
APPLICATIONS�USE�AND�HIGH�PERFORMANCE�GAMES
PLAY�
'&"563&4�� n � &NABLE�DISABLE�FACILITY
n �4OCKETED�DESIGN�	USER�UPGRADABLE

n � ���MONTHS�WARRANTY�
0PTIONAL�WITH�BATTERY�BACKED�CLOCK�
015*0/4 �����,�NO�CLOCK� _ � � �� � �
���,�WITH�CLOCK� _ � � �� � �
�.B�NO�CLOCK� _ � � �� � �
�.B�WITH�CLOCK� _ � � �� �

;"110 �&95&3/"-�)"3% �%3*7&
"T�LAST�A�TRULY�POWERFUL
�FAST�AND�CAPACIOUS�HARD�
DRIVE�FOR�"����"�����AT�AN�EXCEPTIONAL�PRICE��
6PGRADABLE�TO��.B�OF�FAST�3".
�4$4*�AND�*%&�
HARD�DRIVE�COMPATIBLE�
'&"563&4�� n �"UTO�BOOTING�h�UPTO��.B�FAST�
3".�e�4$4*�THROUGHPORT�FOR�ADDITIONAL�
EXPANSION� n �.OUSE�BUTTON�GAME�SWITCH�
n � ���MONTHS�WARRANTY
015*0/4 �
n ���.B�)ARD�%RIVE
n ���.B�)ARD�%RIVE

;"110 �&95&3/"-�� �� � �%3*7&
" �HIGH�QUALITY�EXTERNAL�� �� ��DRIVE�FOR�USE�WITH�
"����"�����AND�"����
'&"563&4�� n � -OW�PROFILE
����,�FORMATTING�DRIVE
n � &NABLE�DISABLE�SWITCH� n � %AISY�CHAIN�CAPABILITY
n � ���MONTHS�WARRANTY

ONLY�_ � � �� �

ONLY�_ � � � �� � �
ONLY�_ � � � �� �

;"14"$
%ESIGNED�SPECIFICALLY�FOR�
THE�"MIGA�"����THE�
;APSAC�GIVES�YOUR�
"MIGA�PORTABILITY�AND�
YOU�CREDIBILITY� _ � � �� � �
�_�����POSTAGE

;"110 �5�4)*35
*F�YOU�OWN�AN�"MIGA�
YOU�VE�ALREADY�GOT�
RESPECT��*N�A�;APPO�
5�SHIRT�YOU�VE�GOT�THE�
$RED�� _ � �� �
�_�����POSTAGE
5HE�ONLY�"MIGA�
ACCESSORIES�YOU�LL�WANT�TO�
WEAR�OUT�

R

0!(�������������"�4�����������

� @
� .�,�-�&�-��(��
-*��#�&#-.�-�,0#��
�DD�HJG<M;LK�9J=�?M9J9FL==<�>GJ����
EGFL@K
�.GE=�HJG<M;LK�;9JJQ �9����
EGFL@�9L�@GE=�K=JNA;=�J=H9AJ�
?M9J9FL==��O@=J=�AF<A;9L=<�

$F�L@=�MFDAC=DQ�=N=FL�L@9L�9FQ�HJG<M;L�
HMJ;@9K=<�>JGE�$)�$�9JJAN=K�9L�QGMJ�
FGE=�>9MDLQ��O=�OADD�;GDD=;L�>JGE�QGMJ�
@GE=�9F<�J=HD9;=�L@=�HJG<M;L�
;GEHD=L=DQ�>J==�G>�;@9J?=

$>�QGM�GOF�9F��($"�������GJ������9F<�
OGMD<�DAC=�LG�=PH9F<�ALK�@9J<�<AKC�GJ�
E=EGJQ�;9H9:ADALQ�GJ�9<<�9FQ�GL@=J�
H=JAH@=J9D�$)�$�;9F�G>>=J�QGM�9�
;GEHD=L=�<GGJ�LG�<GGJ�;GF>A?MJ9LAGF�
K=JNA;=�LG?=L@=J�OAL@�9F�9<<ALAGF9D� ���
EGFL@K��9;C�LG�$)�$�O9JJ9FLQ
�2@Q �
FGL�9KC�>GJ�9�IMGL=�

+JG<M;LK�9<N=JLAK=<�J=HJ=K=FL�9�KE9DD�
K9EHD=�G>�GMJ�AFKLG;C�J9F?=
���
;GEHD=L=�HJA;=�DAKL�AK�9N9AD9:D=�GF�
J=IM=KL


�DD�HJG<M;LK�HMJ;@9K=<�;GE=�OAL@�9�
;GEHD=L=�DAKL�G>�9DD�HJG<M;LK�9N9AD9:D= �
>JGE�$)�$�OAL@�KH=;A9D�;MKLGE=J�
DGQ9DLQ�G>>=JK


$)�$�+JAR=��J9O
� 9;@�EGFL@�9DD�
;MKLGE=JK�HMJ;@9KAF?�<MJAF?�L@9L�
EGFL@�OADD�:=�=FL=J=<�AFLG�9�>J==�HA�
<J9O
�/@=�OAFF=J�OADD�J=;=AN=�9�>MDD�
J=>�MF<>GJ�HJG<M;L�LG�L@=�N9DM=�G>�
GJA?AF9D�HMJ;@9K=


AJAR=

")1�.)�),��,
�4�+*./�[�KAEHDQ�>ADD�AF�L@=�;GMHGF�
:=DGO

�4�+#*) �[�JAF?������������O@=J=�
QGMJ�;9DD�OADD�:=�9FKO=J=<�:Q�GF=�G>�
GMJ�$)�$�K9D=K�L=9E
��>L=J��
��HE �
=9;@�<9Q �QGMJ�;9DD�OADD�:=�9FKO=J=<�:Q�
9FKO=JH@GF=
�$>�QGM�OGMD<�DAC=�LG�
HD9;=�9F�GJ<=J�@9N=�9DD�<=L9ADK�9L�@9F<�
AF;DM<AF?��J=<AL��9J<
�/@=�E=KK9?=�OADD�
?MA<=�QGM�L@JGM?@�QGMJ�GJ<=J


4&/%�:063 �03%&3�50��
*/ % *�%*3&$5�. " *- �
'*345�'-003�0''*$&4


�.������ � �8 *550/ �453&&5
�
/035)8 *$) �
$)&4)*3&�$ 8 � �% 8

1 LEASE �SEND � ������� ��������������� �
1 R IC E � � � � � ������� �� � � % E LIV E RY
*�EN C LO SE �CHEQUE �10 �F O R �_ ���������
O R �C H A RG E �M Y �"CCESS�7 ISA �/ O �

�& X P IR Y �D A TE
4 IG N A TU RE ���������������������������
4 END � TO � / A M E 
 ���������������

" D D RE S S ��������������������������������

n�n n n M I

1 O S TC O D E 




<HGMBGN>=�?KHF �I:@>�B E

!$' � !*-(�/.�*)�/# ���;� �#$.� $.� '$& '4�
/*��*./��-*0)��Z`^Ea^;

�# �*/# -��**&�4*0� )  ��2 $"#.�
$)� �/��� # !/4�Za^8� �)�� $/� $.�/# ��($"��
����� -)�$�� ! - )� ���)0�'9�

$�-�-$ .�I��$/$*)� aJ� +0�'$.# ���4�
���$.*)�� .' 48� �)�� �1�$'��' �!-*(�
'�-" � �**&� ./*- .;� 
/� $.�2*-/#�  1 -4�
+ ))4��)�� $.� +��& �� !0''� *!�0. !0'�
$)!*-(�/$*)� *!�/# � .*-/�4*0� )  �� /*�
&)*2;� 
� �(� )*/� )/$- '4�.0- �2#�/�4*0�
( �)/��4�.4./ (� ./-0�/0- .� )*/�
� /�$' �� $)�/# � 
)/0$/$*)�"0$� .8� �0/� $!�
.*( /#$)"� $.� )*/�� /�$' �� $)�/# �
*!!$�$�'� �*((*�*- � �**&.8� 4*0=- �
�'(*./�� -/�$)'4�)*/�( �)/�/*� &)*2�
��*0/� $/;� -,

���
�����
�	������

� - � )/'4��*0"#/���
�0+-��bd``��'0.�
(*� (;��!/ -�
�*)) �/$)"� $/�0+� 
�

/-$ ��0.$)"�(�DBB���� �/*�
�*((0)$��/ �2$/#���! 2����.8� �0/�
2$/#� )*� '0�&;� 
� /-$ �� �$!! - )/�
+-*/*�*'.� I��*� (8� ��*� (� /�J�
2$/#�)*� '0�&;� 
� /-$ ���$!! - )/���0��
-�/ .��)����. //$)".�0.$)"�/# ����
�*((�)�.8� �0/�./$''�)*� '0�&;��# �
( ..�" .� 
�" /��- �E �)*��$�'�/*) 8�
)*���--$ -8� )*��).2 -�*-��0.4;


� 1 )�2 )/�/#-*0"#�/# �
+-*�' (.��# �&�$)�/# �(�)0�';� �0/�
./$''�)*��*)) �/$*);��# �(*� (�
.  (.�!$) 8� $ :� /# ���� '$"#/�*)�/# �
(*� (� $.� '$/�.*�/# �/ -($)�'� $.�
- ��4;� �# ���� '$"#/� $.� '$/�.*�/# �
(*� (� $.� - ��4;��# �	�� #$"#�.+  ��
bd``�+.��*)) �/$*)� $.� '$/�.*�#$"#�
/-�).! -�.+  �� $.���;��# )� 
� +- ..�
�)4�& 4.�*)�/# �& 4�*�-��/# ����
�)����� I- � $1 ���/���)��. )��
��/�J� '$"#/.�!'�.#�%0./��.�/# 4��- �
.0++*. ��/*��*;

���#�/$( � 
� /*) ��$�'�*-�+0'. �
�$�'�������/# �*!!E#**&�'$"#/�!'�.# .�
�0/�/# �(*� (��* .�)*/��*)) �/;�
�# ��*�-�.� 
� +#*) ��.  (�/*�� �
2*-&$)"�!-*(�/# � �  +.� 
� # �-;� 
Q1 �
/�'& ��/*�/# �.4.*+.�2#*���1$. ��
( �*)�/# �. //$)".� - ,0$- �;

�#�/��(� 
� �*$)"�2-*)"7� $.� $/�(4�
(*� (8� �*(+0/ -=.�. -$�'� +*-/8�
+#*) � '$) 8� ���' �*-�2#�/7

��'1$)� -���'�
�*'1 -#�(+/*)

�-*(�/# �.*0)�.�*!�$/8�4*0=1 � �  )�
�*$)"��''� /# � -$"#/�/#$)".;� �# � ���' �
� /2  )�(*� (� �)���($"��.  (.�
/*� � ����� ��0. �4*0� �- � ��' � /*�
�*((0)$��/ ����2$/#�/# �(*� (;�
�# �( ..�" .�4*0� �- �" //$)"�( �)�
 3��/'4�2#�/�/# 4�.�4;� <�*� �).2 -=� *-�
<�0.4=� ( �)�/#�/�/# � */# -�(*� (�
�$�)P/��).2 -�*-�/# � '$) �2�.� �0.4;�
<�*��$�'� /*) =� ( �).� /#�/�/# �
(*� (� �*0'�)=/�# �-�/# ��$�''$)"�
/*) �2# )� $/�/-$ �� /*��$�';

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

	���� �
��� ��

���

�#�1 �- � )/'4�+0-�#�. ���)��($"��ae``�2$/#��*-&� )�#�
b;`d;��# ��*(+0/ -� $.�!$// ��2$/#����0�)/0(� eb���#�-��
�$.&8� �*)/-*'' �� �4���� 30.��*�-��2#$�#� $.� !$// ��2$/#���d���
���� 3+�).$*);��!/ -�0.$)"�/# �.*!/2�- �.0++'$ ��2$/#�/# �

� 30.��*�-��/*� $)./�''��*-&� )�#�*)�/# �#�-���$.&8� 
� #�1 ��*( ���-*..�
/2*�+-*�' (.�2#$�#�.  (�- '�/ �;� �$-./'4�/# ��*(+0/ -�*���.$*)�''4�!�$'.�
/*��**/�0+�!-*(�/# �#�-���$.&��*(+'�$)$)"�/#�/�/# � 
������ +-*"-�(�!�$' �8�
"$1$)"�/# � --*-��*� �h```�```�;��# �. �*)��+-*�' (�$.�/#�/�.*!/2�- �
2#$�#�#�.��  )� $)./�'' ��*)�/# �#�-���$.&�.0�#��.��:AJM:�*6>CI��)��
0DG9LDGI=�!�$'�/*�-0)�"$1$)"��)� --*-�( ..�" �*!�h```�```c;� �-*"-�(.�
.0++'$ ��2$/#� /# ��*(+0/ -�.0�#��.��'�)& -��)���'*�&��'.*�!�$'�2$/#�/# �
.�( � --*-��*� ;��#$.� $.�1 -4�!-0./-�/$)"��.� $/�( �).�/#�/�/# �#�-���$.&� $.�
�'(*./�0. ' ..;

�$(���-) //�
�/��0//*)�

�*0/#��$--�''

$/� .*0)�.� '$& � /# - � $.� .*( ����� .*!/2�- � $)�4*0-�.4./ (8�  $/# -���1$-0.�*-���
0/$'$/4�/#�/��* .)=/�2*-&�0)� -� �$�&./�-/�` ;^ b ;_� .0"" ./�4*0� .��)�4*0-�#�-��
�-$1 �2$/#� �� - � )/�1$-0.� &$'' -8� �)��(�& � .0- �4*0� #�1 �)*/#$)"� '. � -0))$)"�
*/# -�/#�)� /# � .0++'$ �� �*((*�*- � .*!/2�- ;� 
!�/#$.� !�$'.� 
�2*0'�� .0"" ./�
/�&$)"�/# � � 30.���-�� �)��( (*-4����&� /*�/# � +'�� �4*0� �*0"#/� $/� �)�� #�1 �
$/��# �& �� *0/;� $+

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


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


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

�)*/# -��# �&�4*0� ��)� /-4� $.�/*�
�--�)" �!*-�.*( *) �/*���''�4*0;� � /�
4*0-�(*� (�/*��0/*� �).2 -��)��/# )�
2# )�/# 4��$�'�4*08� /# � (*� (�2$''�
�).2 -��)��4*0� .#*0'�� � � ��' � /*�
/4+ ��$- �/'4�/*� /# � + -.*)� ��''$)"�
4*0;� �#$.�2$''� +-*1 �/#�/�/# �(*� (�
$.�2*-&$)"�+-*+ -'4;� 
!�)*) �*!�/#$.�
2*-&.8� 
� .0"" ./�4*0�/�& �/# �
(*� (� ���&��)�� �#�)" � $/�!*-��� ) 2�
*) ;� *"

�	������
���
����

�*2)����*�'$/ �
 3/ -)�'��-$1 � I(*� '�
��ccb�J;��# ) 1 -� 
�
�**/�0+��*-&� )�#�

2$/#�/# ��-$1 �+'0"" �� $)� 
�" /�/2*�
 3/-���$.&� $�*).�*)�/# � -$"#/�2$/#�
/# �� .�-$+/$*)� >��b:���?� �)��
>��c:���?� 0)� -� ��#� $�*);� 
� &)*2�
/#�/�/#$.� +�-/$�0'�-��-$1 �.0++*-/.�
��$.4E�#�$)� �0/��.� 
� #�1 �)*�*/# -�
�-$1 .��//��# ��/*� $/� 
� �(���!!' ���.�
/*�2#4�/# �/2*� $�*).��++ �-;� 
� /#$)&�
/#�/�/# � +-*�' (�(�4�'$ � $)�/# �
(*0)/'$./��0/� 
� �(�)*/� )/$- '4�.0- ;


.�/# - ���2�4�*!�" //$)"� -$��*!�/# . �
$�*).�*-�$.� $/�%0./�.*( /#$)"�
� #�1 �
/*� +0/� 0+�2$/#7

	�&�)��0' -*"'0�
��)*-���-&�


*)�*)

�#$.� $.� �� !�0'/�2$/#� 4*0-�!'*++4��-$1 9�
$/=.� +-*���'4��������*)) �/$*)� $)� /# �
���'$)";� ��& � $/����&��)�� �.&�!*-���
- +'�� ( )/;� �*0� .#*0'�� )*/�" /�
��`:���� �)�� ��a:���� $�*).� *)�4*0-�
�*-&� )�#;� $+

�����
�����
��	��

�P
� 
 
 � 	�1$)"��  )��)��($"��

a� e``� �'0.�*2) -�.$)� �
�#-$./(�.8� 
�2*0'��
�++- �$�/ �4*0-�# '+�

*)�/# �!*''*2$)"�+*$)/.;

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

�J�� �+0-�#�. ��/# ��($"�� +'0.���
�#$'$+.���hhccE

� (*)$/*-�2$/#� /# �
+-*�0�/��*� �a`�;��!/ -� - ��$)"�
4*0-��0'4� $..0 8� 
� $).+ �/ ��/# �
(�$).� ' ���.0++'$ ���)��!*0)��/#�/�
$/�#�.���+*.$/$1 8� ) "�/$1 ��)�� �-/#�
'$) ;� �* .�/#$.�( �)� $/� $.� .�! 7
�J� 
� #�1 �/-$ ��0).0�� ..!0''4�/*�
�-�"�/# � <�'�)& -=� +-*"-�(�*)�/# �
�*-&� )�#�b��$.&���-*..�*)�/*�(4�
0DG9LDGI=�+-*"-�(��$.&��0/�/# �
�'�)& -� - !0. .�/*�-0)�!-*(�/#$.�
�$.&;��#4� $.�/#$.7��'/ -)�/$1 '48� $.� $/�
���/*�.$(+'4�.2$/�#� /# �(*)$/*-�*!!�
$!�4*0�2�)/�/*�' �1 ��� +-*"-�(�.0�#�
�.���"�( �-0))$)"7

�*#)��*-(�)�
� 1 )*�&.�

� )/

�J� �*)=/�2*--4��*#)8� /# � '$"#/�*)�/# �
��+.� '*�&�& 4� $.� .0++*. ��/*�!'�.#

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

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

b���	�������
����
�
����I�����bJ


� #�1 �%0./���,0$- �� ��
�*/-*)� ea�b`?�
(*)$/*-�!-*(���
. �*)�E#�)��.#*+�

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


� �*�)*/�#�1 ��� ' ��� /*�/ ./� $/�
2$/#8� .*��*0'��4*0�/ ''�( �2# - � 
�
�*0'�� �04�*) �2#$�#�2*0'�� �*)) �/�
(4��($"�� e``�/*�/# �(*)$/*-Q.�aeE�
+$)��E.*�& /7

� / -��*)-*4�

'�)�0�)*�
�24) ��

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

�����������

��

� - � )/'4� $)# -$/ ����
� "��� "��-$1 �
�*)/-*'� +��8� �)�� 
�
#�1 � �  )�/-4$)"�/*�

0. �/# � 3/-�� �0//*).�/*��*)/-*'���
"�( � 
� �(�2-$/$)"8� �0/�/# �*)'4� '0�&�

� #�1 � #��� $.��4�0.$)"�/# �+��� $)�/# �
(*0. �+*-/�2$/#�%*4�I*J� �*((�)�.�
!*-�(*1 ( )/��)��(*0. � & 4�
�*((�)�.�!*-�& 4� +- .. .�2#$�#�
"$1 .�( �/2*��0//*).� I�m�J� +'0.�
/# �!*0-�I*-� $"#/J� �$- �/$*)�'�
(*1 ( )/.;

��1$*0.'4� 
� ��)=/� 0. �/# �
%*4./$�&�� 1$� � $)�(4�+-*"-�(.�
� ��0. �/#�/�*)'4� - ��.�!$1 �+$).�
!-*(�/# �%*4./$�&8� �0/� $.�/# - ��)4�
*/# -�2�4� 
� ��)� - ���/# �*/# -�+$).�
�4�.*( � -*0/$) 8�  1 )� $!� $/�( �).�
0.$)"��.. (�'4� '�)"0�" 7

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

��
����	������H �
����� _g�H ���������� _gg`



HAVE�ENORMOUS�POTENTIAL� IN�UTILITIES�
AND�GAMES�� *�SEE�THIS�AS�ONE�OF�THE�
ONLY�OMISSIONS� IN�AN�OTHERWISE�
EXCELLENT�UTILITY�

"NDREW�"PPLETON�
0REGON�

64"

6NFORTUNATELY� *jVE�BEEN�UNABLE�TO�
FIND�OUT�HOW�THE�.EGADRIVE�CONTROLLER�
PAD� IS�WIRED� UP��5HE� INFORMATION� IS� IN�
THE�.EGADRIVE�)ARDWARE�.ANUAL
� BUT�
THIS� IS�ONLY�AVAILABLE�TO� REGISTERED�
.EGADRIVE�DEVELOPERS�

*�DOUBT�ANY�CONTROLS�OTHER�THAN�
THE�FIRE�BUTTONS�AND�THE�DIRECTIONAL�
CONTROLS�CAN�BE�ACCESSED�THROUGH�
THE�"MIGA�HARDWARE
� AS�THE�
MOUSE�JOYSTICK�PORTS�ARE�ALREADY�
PACKED�WITH� INPUTS�FOR�MICE
�
PROPORTIONAL�JOYSICKS�AND� LIGHT�PENS��
!)

&%6$"5*0/�0/�5)&�$)&"1
*�AM�A� LECTURER�IN�
PHYSICS�AND�MATHS�AT�
A�#IRMINGHAM�'URTHER�
&DUCATION�COLLEGE
�

AND�USE�MY�"MIGA�FOR�THE�
PREPARATION�OF�NOTES�AND�HAND�OUTS��
$URRENTLY
�THE�'URTHER�&DUCATION�
SECTOR�IS�MOVING�TOWARDS�THE�
PROVISION�OF�OPEN�AND�FLEXIBLE�
LEARNING�PACKAGES
�WHICH� REQUIRE�A�
HIGHER�LEVEL�OF�PRESENTATION�THAN�MY�
CURRENT�SYSTEM�� �AN�ANCIENT�"MIGA�
����WITH
� BELIEVE�IT�OR�NOT
�
";@6.AC6D�� �CAN�PRODUCE�

"S�A�RESULT� *�WILL� BE�UPGRADING�TO�
ONE�OF�THE�NEW�GENERATION�OF�
"MIGAS�WHEN�THEY�ARE� RELEASED
�
.AC6HACE:�AND�A�%51�PACKAGE�� �
PROBABLY�'397*EC73?


%UE�TO�THE�SPECIALIST�NATURE�OF�
MY�SUBJECTS� *� REQUIRE�SCALABLE�
TYPEFACES�GIVING�ME�THE�FULL�(REEK�
ALPHABET
�MATHEMATICAL�SYMBOLS
�
AND�ASTRONOMICAL�SYMBOLS�� *�SHOULD�
ALSO�MENTION�THAT�THE�OUTPUT�WILL�
MAINLY�BE�FROM�THE�COLLEGEjS�
1OST4CRIPT�LASER�PRINTER
�AND�SO�
BITMAPPED�FONTS�ARE�OF�NO�USE��4O�
MY�QUESTIONS�ARE�AS�FOLLOWS�
A
�$AN�YOU�RECOMMEND�ANY�
$OMPUGRAPHIC�OUTLINE�OR�"DOBE�
5YPE���FONTS�IN�THE�PUBLIC�DOMAIN 
B
�5HE�BEST�SCIENTIFIC�FONTS� *� HAVE�
USED�WERE�THOSE�FOR�THE�5E9�AND�
-A5EX�SCIENTIFIC�TYPESETTING�
SYSTEMS�� *� HAVE�A�COPY�OF�THE�-A5EX�
.ETA'ONT�SOURCE�CODE�	FROM�'ISH�
DISKS�����AND����
�� %O�YOU� KNOW�OF�
ANY�1%�PROGRAM�WHICH�COULD�
CONVERT�THESE�.ETA'ONTS�TO�
$OMPUGRAPHIC�OR�"DOBE�FORMAT 
C
� %O�YOU�KNOW�OF�ANY�1%�UTILITY�
WHICH�WILL�CONVERT�"DOBE�5YPE���
FONTS�TO�$OMPUGRAPHIC�OUTLINE�FONTS�
WHICH�CAN�BE�USED�WITH�8ORKBENCH
��X � *� KNOW�THAT�THE�NEW�VERSION�OF�
'CA87DD;A@3>�'397�HAS�A�UTILITY�TO�DO�
THIS
� BUT� *� BELIEVE�THAT�'397DEC73?�
IS�BETTER�SUITED�TO�MY�NEEDS�

/%�5ROMANS�
#IRMINGHAM

) ) �

%�-"*)� �0./$)"� W� %�-"*)� �0./$)"
#AUD�� �5HE�NUMBER�OF�POSSIBLE�CHANGES� IN�STATE�PER�SECOND�ON�A

TRANSMISSION� LINE�� 'OR�SIMPLE�PROTOCOLS�SUCH�AS�7��
�7��
�ETC
�THERE�ARE�
ONLY�TWO� POSSIBLE�STATES
� SO�BAUD� RATE� IS�EQUIVALENT�TO�A�MEASURE�OF�BITS�
	BINARY�DIGITS
�PER�SECOND��7���MAKES�USE�OF�MANY�MORE�POSSIBLE�STATES�
AND�CLEVER�CODING�TECHNIQUES�MEANING�THAT�MANY�MORE�BITS�PER�SECOND�
CAN�BE�SENT�AT�THE�SAME�BAUD�RATE�

'ONT�� �5HE�GROUP�OF�LETTERS
� NUMBERS�AND�SPECIAL� CHARACTERS�THAT�COMPRISE�
ONE�VARIATION�OF�TYPEFACE
� EG�� ��PT�5IMES
� ��PT�5IMES�#OLD
� ��PT�5IMES�
*TALIC�

*CON�� �"�GRAPHICAL� REPRESENTATION�OF�A�FILE�� 1LACING�THE�POINTER�OVER�AN� ICON�
AND�DOUBLE�CLICKING�ON�THE� LEFT�HAND�MOUSE�BUTTON�WILL� RESULT�IN�THE�
CORRESPONDING�FILE�BEING�OPENED�

.)Z�� �.EGA�)ERTZ�IS�A�MEASUREMENT�OF�FREQUENCY
�MEANING�MILLIONS�OF�TIMES�
PER�SECOND��6SED�TO�MEASURE�PROCESSOR�SPEEDS�

7IRUS�� �"�SMALL� PROGRAM�THAT�CAN� LIE�HIDDEN� IN�MEMORY�OR�ON�A�DISK

DUPLICATING�ITSELF�ON�TO�ANY�DISKS� INSERTED� IN�THE�MACHINE
�AND�GENERALLY�
CAUSING�HAVOC��5HERE�ARE�MANY�VIRUS�KILLERS�AVAILABLE� IN�THE�PUBLIC�DOMAIN�
DESIGNED�TO�DEAL�WITH�THIS�MENACE�

A
�$HECK�OUT�THE�ADVERTS�AND� SPEAK�
TO�ONE�OF�THE�COMPANIES�WHICH� ARE�
PEDDLING�THESE�1%�AND�SHAREWARE�
$OMPUGRAPHIC�AND�"DOBE�5YPE���
TYPEFACES��5HERE�ARE�CERTAINLY�
COMMERCIAL�"DOBE�5YPE���TYPEFACES�
AVAILABLE� IN�THE�STYLES�YOU�MENTION�
B
�/O�� #EFORE�YOU�BUY�1AGE4TREAM
�
CHECK�OUT�THE�"MIGA5E9�TYPESETTING�
PACKAGE
� FROM� *NDUSTRIAL�.IGHT���
-OGIC�ON��������������"SK� IT�TO�
SEND�YOU�THE�DEMO�DISK
� *� THINK�YOUjLL�
FIND� IT�SUITS�YOUR�NEEDS� BETTER�
C
�/O��"ND�THERE�PROBABLY�NEVER�WILL�
BE��5O�WRITE�AND�DISTRIBUTE�SUCH�A�
PRODUCT�YOUjD�NEED�A� LICENSE�FROM�
"('"
�WHICH�WOULD�COST�A�PRETTY�
PENNY�OR�TWO�� !.

$-0$,*/(�"306/%
*� RECENTLY�REPLACED�MY�
������CHIP�WITH�A�
��.)Z�������CHIP�� *S�
THERE�ANY�WAY�OF�

RUNNING�THIS�CHIP�AT�THE�FULL���.)Z�
BY�DISCONNECTING�THE��.)Z�CLOCK�
AND�CONNECTING�A���.)Z�CLOCK�
INSTEAD � *F�*�DID�THIS
�MY�GUESS� IS�
THAT� IT�WOULD�NEED�TO�BE�
SYNCHRONISED�WITH�THE�REST�OF�THE�
SYSTEM
�OR�WOULD� IT�WORK�AS� IT�IS 

"LTERNATIVELY
� *�COULD�DIVIDE�THE�
����.HZ�MASTER�CLOCK�BY�THREE�
USING�A�RIPPLE�COUNTER
� *�WOULD�END�
UP�WITH�A����.HZ�CLOCK�SIGNAL��
8OULD�THIS�WORK�IF�*�CONNECTED� IT �TO�
THE������ 

*� HAVE�A�DEGREE�IN�ELECTRONICS�
ENGINEERING�AND�THEREFORE� *�AM�QUITE�
CAPABLE�OF�PERFORMING�HARDWARE�
SURGERY
� BUT� *�DONjT �KNOW�THE� INNER�
WORKINGS�OF�THE�"MIGA�

'INALLY
� *�HAVE�A�SUGGESTION�
)OW�ABOUT�HAVING�A�MONTHLY�
PUBLICATION�FOR�THE�HARDWARE�AND�
ELECTRONIC�FREAKS
� LIKE�MYSELF
�
DETAILING�ELECTRONIC�PROJECTS�TO�BUILD�
FOR�THE�"MIGA
�EG��MEMORY�
EXPANSIONS
�AMPLIFIERS
�30.

SWITCHERS�AND�SO�ON��"LSO
� AN�ARTICLE�
ABOUT�THE� INNER�WORKINGS�OF�THE�
"MIGA�WOULD� INTEREST�PLENTY�OF�
PEOPLE�WHO�WOULD� LIKE�TO�KNOW�HOW�
THE�"MIGA�WORKS�

.EHMET�%INCH�
*LFORD
&SSEX

*� AM�AFRAID�THAT�IT�IS�NOT�AS�EASY�AS�
YOU�SUGGEST�TO�DO�THIS�SORT�OF�
UPGRADE��8HEN�THE�������ACCESSES�
VARIOUS� PARTS�OF�THE�SYSTEM�BUS� IT�
EXPECTS�TO�DO�SO�AT�����.)Z��5HE�
��.)Z�MASTER�CLOCK�SIGNAL� IS�THERE�
FOR�THE�VIDEO�DOT�CLOCK
� AND�WITHOUT�
EXTENSIVE�BUS�CONTENTION� LOGIC
�
RUNNING�THE�SYSTEM�CLOCK�AT�ANYTHING�
OTHER�THAN�A�DIRECT�MULTIPLE�OF�
����.)Z�IS� NIGH�ON� IMPOSSIBLE��
�����.)Z�IS�THE�EASIEST�TO�DO
� AND�
A�NUMBER�OF�1%�HARDWARE�EXPANSION�
DOCUMENTS�ARE�ON�THE�##4�NETWORKS�
DESCRIBING�HOW�DO�DO�THIS�OPERATION
�
ALTHOUGH� IT� IS�KNOWN�TO�HAVE�SOME�
UNFORTUNATE�SIDE�EFFECTS�WITH�SOME�
HARD�DISKS�� *T�INVOLVES�A� ��-4���TO�
HALVE�THE���.HZ�CLOCK� RATE�� *N�
GENERAL
� THIS� SORT�OF�HARDWARE�PROJECT�
SHOULD� BE�DISCOURAGED
�AS�YOU�CAN�
DAMAGE�YOUR�"MIGA�QUITE�EXTENSIVELY
� �IN�THE� LONG�RUN� IT�S� A� LOT�LESS�HASSLE�
TO�BUY�A� PROPER�ACCELERATOR�� �AT� LEAST�
THEN�YOU� HAVE�SOMEONE�TO�MOAN�AT�IF�
IT�DOES�NOT�WORK�CORRECTLY�

"N�ARTICLE�ON�THE� INNER�WORKINGS�
OF�THE�"MIGA� IS� A�GOOD� IDEA
� AND�YOU�
CAN�EXPECT�TO�SEE�SOMETHING�ALONG�
THESE� LINES� IN� THE�NEAR�FUTURE�� +*

4$3&&/�4)084�3&%
*� RECENTLY�PURCHASED�A�
,ICKSTART�����30.�TO�
UPGRADE�MY����� IN�
ANTICIPATION�OF�

PURCHASING�A�HARD�DISK��"FTER�
INSTALLATION
�THE�SCREEN�FLICKERS�FOR�A�
WHILE�AND�SETTLES�DOWN�TO�SOLID� RED��
3EPLACING�THE�����30.� RESTORES�THE

MACHINE�TO�NORMAL�OPERATION��5HE�
MACHINE� IS�OTHERWISE�HEALTHY
�AS�IS�
THE�����,ICKSTART�30.�	TESTED�
THOROUGHLY�IN�A�FRIEND�S�MACHINE
��
1HOENIX�OF�-EEDS�HAS�BEEN�VERY�
HELPFUL
�ALTHOUGH� IT�WAS�UNABLE�TO�
SOLVE�THE�PROBLEM
� HOWEVER�MAY� *�
CONGRATULATE�IT�ON� ITS�EXCELLENT�
SERVICE 

3�1ONTEFRACT�
,EIGHLEY�
8�:ORKS

8ELL
� *jM�BAFFLED�BY�THIS�� *�VE� NEVER�
HAD�ANY�PROBLEMS�FITTING�A� ����30.�
TO�ANY�"MIGA
� INCLUDING�REALLY�EARLY�
MODELS��"LL� *� CAN�SUGGEST� IS�THAT�YOU�
HAVE�SOME�OBSCURE�HARDWARE�FAULT�
WHICH�YOU�SHOULD�GET�ONE�OF�THE�
MORE� REPUTABLE� REPAIR�COMPANIES�TO�
LOOK�AT��!)

%*4,$01:�130#-&.
.Y�COMPUTER�HAS�
DEVELOPED�THE�
FOLLOWING�DISKCOPY�
PROBLEM��WHEN�USING�

THE�$-*� OR�4HELL�TO�DUPLICATE�DISKS� IN�
%'0�
� THE�COMPUTER�WILL� READ�AND�
WRITE�THE�FIRST�PART�	THE�FIRST����
TRACKS
� THEN�AFTER�*� HAVE�INSERTED�
THE�SOURCE�DISK�AGAIN�AND�PRESSED�
RETURN
�THE�COMPUTER�WILL�ABANDON�
THE�DISKCOPY�PROCESS�WITH�THE�
FOLLOWING�MESSAGE���

4@M�DIB������OJ�BJ�
$MMJM�.I�#@NODI<ODJI�#DNF�
4@MDAT�$MMJM�� #DNF>JKT�)�
 =<I?JI@?

*� HAVE�CHECKED�MY�DISKS�USING�A�
VARIETY�OF�DIFFERENT�BOOT�AND�FILE�
VIRUS�CHECKERS� INCLUDING�+OHN�
7ELDTHUISj�-;CFD��:75=7C��

�

5HESE�DID�NOT�EXPOSE�ANY�VIRUSES�� *�
HAVE�EVEN�TRIED�USING�THE�$-*�AND�
4HELL�FROM�MY�ORIGINAL�8ORKBENCH�
DISK�WHICH
�AS�FAR�AS� *�KNOW
�HAS�
NEVER�BEEN�WRITE�ENABLED�

"LL�OF�THE�OTHER�$-*�OR�4HELL�
COMMANDS�THAT�*� USE�FROM�THE�
8ORKBENCH�APPEAR�TO�BE�WORKING� ��
NORMALLY�� *S�THERE�A�FAULT�WITH�MY�
DISK�DRIVE�OR�COMPUTER �0R�IS�IT�
POSSIBLE�THAT� *� HAVE�MISSED�A�VIRUS�
SOMEWHERE 

4TEVE�+ORDAN�
4OUTH�.OLTON
/ORTH�%EVON

*F�YOUjVE�CHECKED�ALL�YOUR�DISKS�USING�
A�VARIETY�OF�DIFFERENT�VIRUS�CHECKERS
�
THEN� *jM�QUITE�SURE�THAT�YOU�DONjT�
HAVE�A�VIRUS��+OHN�7ELDTHUIS�� 7IRUS�
$HECKER�IS�ONE�OF�THE�MOST�
DEPENDABLE�VIRUS�CHECKER�PROGRAMS�
AVAILABLE� 	*� USE� IT�MYSELF

� SO� *�M�
QUITE�SURE�THAT� IT�WOULD� HAVE�
DETECTED�A�VIRUS� IF�ONE�WERE� PRESENT��
8HAT� *� CANjT�QUITE�UNDERSTAND� IS�WHY�
THE�%ISKCOPY�OPERATION� READS�AND�
WRITES�THE�FIRST�HALF�OF�THE�DISK�BUT�
FALLS�OVER�WHEN�TRYING�TO� READ�THE�
SECOND�HALF�� *F�IT�WERE�A�HEAD

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����� I F
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4INCE�THE�BUYING�OF�SECOND�HAND�
MONITORS�	AND�OTHER�EQUIPMENT
�
APPEARS�TO�BE�ON�THE�INCREASE� *�
WOULD�ADVISE�ANYONE�THINKING�OF�
PICKING�UP�A�k BARGAINl�AT�AN�
AUCTION�OR�SECOND�HAND�SHOP�TO�BE�
EXTREMELY�CAUTIOUS
�ESPECIALLY�
WHEN�CONTEMPLATING�BUYING�
SOMETHING�WHICH� IS�EITHER�QUITE�
OLD�OR�NOT�PARTICULARLY�MAINSTREAM
� �ESPECIALLY�IF�IT �HAS�NO�MANUAL��
:OU�MAY�FIND�TO�YOUR�COST�THAT�NOT�
ALL�MONITORS�ARE�CREATED�EQUAL�AND�
YOU�ARE�SADDLED�WITH�A�PIECE�OF�
WORTHLESS�JUNK��:OU�HAVE�BEEN�
WARNED�� (*7

PROGRAM��$AN�YOU� RECOMMEND�ANY�
GOOD�BOOKS�THAT�WILL�MAKE� LIFE�WITH�
A�HARD�DRIVE�MORE�BEARABLE 

,EITH�3ICHARDS�
&XETER�
%EVON

A
�5HERE�ARE�BASICALLY�TWO�WAYS�YOU�
CAN� RID�YOUR�1RO1AGE�SCREEN�OF�
INTERLACE�FLICKER�� 5HE�FIRST� IS�TO�CLICK�
ON�THE� iINTERLACEj� OPTION� IN� THE� PULLd
DOWN�MENUS��5HIS�WILL� SWITCH�
1RO1AGE�TO�MEDIUM� RESOLUTION�� 5HIS�
CAN�BE�MADE�PERNAMENT�BY�ADJUSTING�
1RO1AGEjS� ICON� TOOL�TYPES�� 4IMPLY�
CLICK�ONCE�ON� THE�1RO1AGE�ICON� AND�
THEN�SELECT�EITHER� i *NFOj� 	FOR�8ORKd
BENCH����
�OR� i*NFORMATIONj� 	FOR�8ORKd
BENCH����
�FROM�THE�8ORKBENCH�PULLd
DOWN�MENUS�� 'IND� THE� i*/5&3-"$&j�
TOOL� TYPE�AND�CHANGE� IT�TO� READ� i0''j�
	THE�DEFAULT�IS� i0/j
�� 4AVE�THIS� NEW�
SETTING�AND�1RO1AGE�WILL� ALWAYS�BOOT�
UP� IN�MEDIUM� RESOLUTION�

5HE�SECOND�AND�BEST
� IF�RATHER�
EXPENSIVE
� OPTION� IS�TO�TREAT�YOURSELF�
TO�AN� *$%� i'LICKER�'REE�� VIDEO�CARD�FOR�
YOUR�"����AND�A�MULTISYNC�MONITOR��
5HIS�WILL�GIVE�YOU� A� ROCK�STEADY�
DISPLAY�IN� HIGH� RESOLUTION� BUT�WILL� SET�
YOU�BACK�AROUND�_����� IF�YOU� CAN�
JUSTIFY�THIS�SORT�OF�OUTLAY
� THEN� ITj LL�
MAKE�1RO1AGE�FAR�MORE�USABLE�
B
� *� FIND�DIRECTORY�UTILITIES�SUCH�AS�
*/07"TRONICS��%IRECTORY�0PUS�VERY�
USEFUL� FOR�THIS�SORT�OF�THING
� ALTHOUGH�
1%�VERSIONS�	SUCH� AS�4*%
�WILL�DO�THE�
SAME�JOB�BUT�FOR�CONSIDERABLY�LESS�
CASH�� %IRECTORY�UTILITIES�ALLOW�YOU�TO�
TRAVEL� AROUND�THE�DIRECTORY�STRUCTURE�
OF�A�DISK
� COPYING�AND�DELETING�FILES�
WITHOUT�HAVING�TO�GET�YOUR�HANDS�DIRTY�
WITH�"MIGA%04��!�

.0/*503�$)0*$&
*�AM�CONSIDERING�
BUYING�A�MONITOR�FOR�
MY�"����1LUS�AND�
HAVE�NARROWED�THE�

CHOICE�DOWN�TO�EITHER�THE�1HILIPS�
$.�����.KLL�OR�THE�1ROTAR�STEREO�
MONITOR��5HE�DECISION� RESTS�ON�THE�
FOLLOWING�CRITERIA�
A
� )OW�SUPERIOR�IS�MONITOR�DISPLAY�
WHEN�COMPARED�TO�A�TELEVISION 

B
� %O�THE�MONITORS�HAVE�HORIZONTAL�
AND�VERTICAL�WIDTH�CONTROL 
C
� %O�THEY�SUFFER�WITH�DISCOLOURATION�
WHEN� LARGE�AREAS�OF�COLOUR�
	PARTICULARLY�WHITE
� ARE�PRESENT�� *jM�
FED� UP�WITH�THIS�PROBLEM�ON�MY�57�
D
�"RE�THE�TWO�MONITORS�REALLY�
STEREO�	IE�THEY�HAVE�TWO�SPEAKERS
�
OR�DO�THEY�JUST�PROVIDE�STEREO�
THROUGH�A�HEADPHONE�JACK 
E
�8HICH�DO�YOU� RECOMMEND �5HE�
1ROTAR�IS�SUPPOSEDLY�IDENTICAL�TO�THE�
1HILIPS�UNIT�� *S�THIS�TRUE 

%AVID�-AMBERT�
(ARROWHILL�
(LASGOW

A
�.ONITOR�DISPLAY�SHOULD� NORMALLY�BE�
VASTLY�BETTER�THAN�57�
B
�:ES�
C
� *F�THEY�DO
�THEY�CAN�ONLY�BE�FAULTY�
D
�3EALLY�STEREO�
E
�5HIS�QUESTION� IS� NOW�JUST�
ACADEMIC
� SINCE�THE�1ROTAR�MONITOR�
HAS�BEEN�DISCONTINUED�� *T�WAS
�
HOWEVER
� SIMPLY�A� REHOUSED�AND�
REBADGED������� (*7

'"45&3�%51�13*/5�0654
*� USED�TO�OWN�AN�
"MIGA�����BUT�
RECENTLY�PART��
EXCHANGED� IT�FOR�AN�

"MIGA�������8ITH�THAT� *� PURCHASED�
A�(71�INTERNAL�HARD�DRIVE�AND�
'397*EC73?�
 

 
��ALSO�OWN�A�
)EWLETT�1ACKARD�%ESKJET����$
�AND�
BOUGHT�'397*EC73?�NOT�ONLY�AS�A�
%51�PROGRAM�BUT�ALSO�TO�DRIVE�THE�
PRINTER�IN� ITS�FULL� RESOLUTION
�SINCE� *�
HAVE�NOT�FOUND�A�DRIVER�TO�DO�THIS�

*� TRIED�THE�8E4ERVE�DRIVER
�
WHICH��?;93��AC?3E�RECOMMENDED
�
BUT�IT�ONLY�WORKED�AT�A� RESOLUTION�OF�
���DOTS�PER�INCH�

'397*EC73?�RUNS�THE�PRINTER�BUT�
IT�TAKES�MORE�THAN����MINUTES�TO�
PRINT�OUT�A�FULL�COLOUR�PAGE��8OULD�
AN�ACCELERATOR�SPEED�THIS�UP
�AND� IF�
SO
�WHICH� IS�THE�BEST�VALUE�FOR�
MONEY �"LSO
�'397*EC73?�PRINTS�OUT

%�-"*)� �0./$)"� W� %�-"*)� �0./$)"
(*'�� �(RAPHICS� *NTERFACE�'ORMAT� IS�A�FILE�FORMAT�USED�FOR�STORING�PICTURES�SO�

THAT�THEY�CAN�BE�TRANSFERRED�BETWEEN� DIFFERENT�COMPUTERS�AND
�
PARTICULARLY
�SO�THAT�THEY�CAN�BE�TRANSMITTED� ACROSS�COMPUTER�NETWORKS�

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

3".�DISK�� �"N�AREA�OF�MEMORY�THAT� IS�TREATED�AS� IF�IT�WERE�A�FLOPPY�DISK��5HE�
ADVANTAGE� IS�THAT�FILES�CAN�BE�STORED�AND� RETRIEVED�MUCH�MORE�QUICKLY
�
THOUGH� ALL� INFORMATION� IS� LOST�WHEN�THE�POWER�IS�SWITCHED�OFF�

3(#�^�3ED�(REEN� #LUE� IS�A�STANDARD�FOR�VIDEO�SIGNALS�THAT�PROVIDES� BETTER�
QUALITY�THAN�COMPOSITE�OR�3ADIO�'REQUENCY�SIGNALS�

THE�PICTURE�VERY�DARKLY�� *�CAN�FIND�NO�
WAY�TO�ALTER�THAT
� IS� IT�POSSIBLE�TO�
ALTER�THIS
�AND� IF�NOT
� DO�YOU�KNOW�OF�
ANY�PRINTER�DRIVERS�WHICH�WILL�DRIVE�
THE�PRINTER�IN� ITS�FULL� RESOLUTION 

+�$RABTREE�
3EAD�
-ANCS

"N�ACCELERATOR�CERTAINLY�WOULD� SPEEDd
UP�PRINT�OUTS�� �WITH� A�������YOUR����
MINUTES� SHOULD�COME�DOWN� TO�FIVE�
MINUTES�OR�LESS�� #UT�EVEN�A�������
ACCELERATOR�WILL�DRAMATICALLY� INCREASE�
THE�SPEED�OF�YOUR�MACHINE
� AND�ONE�
OF�THE�BEST�BARGAINS�AT�THE�MOMENT�� �
UNDER�_����� �IS�THE�$OMMODORE�
�����CARD�FOR�THE�"MIGA�
����������� 4PEAK�TO�"LMATHERA�
4YSTEMS�ON�e��������������

5O�GET�CLEARER�PRINT�OUTS�FROM�
YOUR�%ESKJET����$�YOU�NEED�
5URBO1RINT�1ROFESSIONAL��
�WHICH�
ALLOWS�YOU�TO�ALTER�THE� iCOLOUR�
CORRECTIONj� SO�THAT�COLOURS�ON�PAPER�
PRINT�NEARER�TO�THOSE�ON� SCREEN�� "LAS
�
5URBOPRINT�1ROFESSIONAL�AND�
1AGE4TREAM�DONjT�WORK�TOGETHER�VERY�
WELL
� SO�THIS�COMBINATION�WILL� NOT�
ENHANCE�YOUR�DESKTOP�PUBLISHING
�
ALTHOUGH� IT�WORKS�WONDERFULLY�WITH�
PAINT�PROGRAMS�AND�WORD� PROCESSORS��
!.

)*�(*- � �$.&�.2�++$)"
*�AM�CONSIDERING�PURCHASING�A�4UPRA�3".�EXPANSION�WITH�
�.B�ON�BOARD
� THUS�GIVING�A�TOTAL�OF��.B�OF�3".�	MY�"����
ALREADY�HAS�A�;YDEC����,�TRAPDOOR�EXPANSION
��8HAT� *�
WANT�TO�KNOW�IS�WHETHER�IT� IS�POSSIBLE�TO�LOAD�TWO�OR�

POSSIBLY�EVEN�THREE�DISK�GAMES�COMPLETELY�INTO�3".
�THEREFORE�
ELIMINATING�THE�HASSLE�OF�HAVING�TO�SWAP�DISKS�CONTINUOUSLY��.Y�BUYING�
DECISION�HINGES�ON�YOUR�ANSWER�TO�THIS�QUESTION
�SO� *�WOULD�BE�GRATEFUL�FOR�
YOUR�HELP�

"LAN�-AMBERTON�
#ARRHEAD�
(LASGOW

6NLESS�THE�GAME�COMES�WITH�SOME�FORM�OF�HARD�DISK� INSTALLATION�SOFTWARE�
	YOU�CAN�TREAT�THE�3".�DISK�AS�A�HARD�DRIVE�FOR�THIS�SORT�OF�THING

� IT� IS�
IMPOSSIBLE�TO�TRANSFER�THE�CONTENTS�OF�MULTIDISK�GAMES�TO�3".�AND�EXPECT�
THEM�TO�WORK
� MAINLY�DUE�TO�THE�COPY�PROTECTION�THAT�SOFTWARE�HOUSES�USE��
4OME�GAMES�ARE�SPECIFICALLY�WRITTEN�TO�TAKE�ADVANTAGE�OF�EXTRA�3".�
	*NTERCEPTOR�IS�A�GOOD�EXAMPLE�OF�THIS

� ALTHOUGH�THIS� RARELY�CUTS�DOWN�ON�
DISK�SWAPPING�� �ALL�YOU�USUALLY�GET�ARE�ENHANCED�SOUND�EFFECTS�AND�
GRAPHICS�� !�

.*/*4$3*7&�%3*7&
1LEASE�COULD�YOU�TELL�
ME�WHETHER�IT� IS�
POSSIBLE�TO�F IT�A�
.INISCRIBE������HARD�

DISK�TO�MY�"���� 
A
� *F�A�CARD�FOR�IT� IS�OBTAINABLE
�
WHERE�CAN� *�GET�ONE 
B
�8ILL� IT�WORK�WITH�AN�*#.�45����
CONTROLLER�FITTED�TO�MY�"MIGA�� �IF�SO
�
WHERE�CAN� *�GET�THE�DRIVERS�AND� LOW�
LEVEL�FORMATTER�FOR�IT 

"NDREW�$LARK�
#ISHOPS�4TORTFORD

5HE�ONLY�CARD�THAT�YOU�CAN�USE�TO�
CONTROL� THE�.INISCRIBE�DRIVE� IN�YOUR�
"MIGA������ IS�THE� 	NOW�OBSOLETE�
AND�NO� LONGER�PRODUCED
�"MIGA�
����"�CONTROLLER�FROM�$OMMODORE��
*TjS� REALLY�HORRIBLE�TO�SET�UP�AND�YOU�LL�
FIND�THE�DRIVE�UNRELIABLE�AND�SLOW��
%ROP� IT�OUT�YOUR�WINDOW�� !)

1*$563&�&9$)"/(&
*� HAVE�AN�"MIGA�
WHICH� *� USE�FOR�
DIGITISING�PICTURES�
WITH��;9;�-;7H����A>6
�

.Y�PROBLEM� IS�THAT�*�SWAP�DIGITISED�
PICTURES�WITH�MY�FRIEND�WHO�HAS�A�
1$�� *�USE�$7DDJ*;6�TO�PLACE�MY�
PICTURES�ON�HIS�1$�FORMATTED�DISKS
�
IN� *''�FORMAT
�WHICH�HE�THEN�
CONVERTS�TO�(*'�� *S�THERE�A�PROGRAM�*�
CAN�USE�ON�THE�"MIGA�TO�CONVERT�
(*'�TO� *'' 

%"�-AWTON�
3EDCAR

5HERE�ARE�SEVERAL� COMMERCIAL�
PROGRAMS
� INCLUDING�"4%(�S�"RT�
%EPARTMENT
� #LACK�#ELTjS�
TMAGEMASTER�AND�ALSO�3ASTERLINK
�
WHICH�ALL� INCLUDE�(*'�*''�CONVERSION�
AMONG�THEIR�FUNCTIONS
� BUT�AS�WELL� AS�
BEING�EXPENSIVE� IT�WOULD� BE� LIKE�
CRACKING�A�NUT�WITH�A�SLEDGHAMMER�

1%�WISE
�THERE�S�A�PROGRAM�
CALLED�8"41����	OR�A�VARIANT�OF�THIS
�
WHICH� IS�A�$-*� DRIVEN� UTILITY�THAT�CAN�
CONVERT�SEVERAL�VARIATIONS�OF�(*'�TO�
ASSORTED� *''�FORMATS
� AND� IT�WORKS�
JUST�FINE�� #UT�WITH� ONLY��.B�OF�
MEMORY�ON�YOUR�"MIGA�YOU�MIGHT�STILL�
FIND�THE�GOING�TOUGH
� ESPECIALLY�WITH�
LARGER�FILES���.

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����
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�
VERYONE�KNOWS�HOW�TO�PUT�
"MIGA�GRAPHICS�OVER�VIDEO

� � YOU�USE�A�GENLOCK
� RIGHT �
#UT�HOW�DO�YOU�REVERSE�THE�

EFFECT�AND�PUT�VIDEO� IN�FRONT�OF�AN�
"MIGA�GRAPHICS �#Y�USING�A�KEYER
�
OR�EVEN�BETTER�BY�USING�A�CHROMA�
KEYER
� LIKE�THE�NEW�3OC,EY�FROM�
3OC5EC�

&ASY�TO�CONNECT�AND�EASY�TO�USE
� I T jS�
THE�3OC,EY�CHROMA�KEYER

#EFORE�YOU�START�SCREAMING�THAT�
_���� IS�A� LOT�OF�MONEY
�CONSIDER�THAT�
UNTIL� THE�ADVENT�OF�THE�3OC,EY�THERE�
HADN�T�BEEN� SUCH�A� LOW�COST�CHROMA�
KEY�UNIT�FOR�THE�"MIGA�VIDEO�USER�� �
AND�ESPECIALLY�ONE�AIMED�AT�THE�
LOWER�END�OF�THE�MARKET�

#UT�EVEN�AT�THIS� PRICE�THEREjS�A�
CATCH�� �THE�ONLY�THING�THAT�THE�
3OC,EY�CAN�DO�ON� ITS�OWN� IS�WORK�AS�
A�COLOUR�SPLITTER�FOR�VIDEO�DIGITISING�
5O�PERFORM�THE� REST�OF�ITS�TRICKS� IT�
NEEDS�A�PARTNER�� �A�GENLOCK��4O�
KEEPING�IT�TOTALLY�3OC5EC
�AND� SINCE�
THEY�WERE�OBVIOUSLY�STYLED� AND�
DESIGNED�TO�WORK�TOGETHER
� *� HOOKED�
A�3OC(EN�1LUS�UP�TO�THE�3OC,EY�FOR�
MY�TESTS�

#Y�RUNNING�THE�TWO�UNITS�TOGETHER�
A�WHOLE� RANGE�OF�KEYING�AND�
GENLOCKING�EFFECTS�CAN�BE�GENERATED
� �FROM�PURE�CHROMA�KEYING�AND�
NORMAL�GENLOCKING�TO�SOME�SPECIAL�
COMBINATIONS�SUCH�AS�(RAPHICS�
8INDOW
� ,EY�4ANDWICH� AND� ,EY�5HRU
�
WHICH� *jLL� COVER�LATER�IN�THE�ARTICLE�

(&55*/(�45"35&%
)OOKING�UP�THE�EQUIPMENT�IS�EASY�
ENOUGH�AND�THE� INSTRUCTIONS�PROVIDED�
ARE�VERY�CLEAR�AND�HELPFUL
�THOUGH�THE�
EXAMPLE� ILLUSTRATIONS�ARE� RATHER�
VAGUE��0NE�POINT�THOUGH�� �DO�MAKE�
SURE�THAT�YOU�USE�PROPER����0HM�
VIDEO�CABLE�FOR�YOUR�CONNECTIONS
� AS

'OR�INSTANCE
� A� BASIC�CHROMA�KEY�
REQUIRES�BOTH�THE�$HROMA�AND�#LUE�
BUTTONS�TO�BE�SELECTED
�WITH�FINE�
TUNING�BEING�MADE�WITH�THE� RED�AND�
GREEN�CONTROLS�ONCE�THE�BLUE� LEVEL�
HAS�BEEN�DETERMINED��4URPRISINGLY�
THOUGH
�YOU�ARE�ALMOST�LEFT�TO�FIGURE�
OUT�THAT�THE� RED�AND�GREEN�CONTROLS�
CAN�ALSO�BE�USED�FOR�SETTING�THE�
MAIN� KEY�COLOUR
� INSTEAD�OF�BLUE
� AND�
IN�FACT�COMBINATIONS�OF�COLOURS�ARE

POSSIBLE��5HIS�MEANS�THAT�THE�
3OC,EY�CAN�BE�USED�TO�CHROMA�KEY�
PRACTICALLY�ANY�COLOUR
� NOT�JUST�BLUES��
*N�FACT�THERE� IS�A�TABLE�OF�SWITCH�
SETTINGS� IN�THE�BACK�OF�THE�MANUAL�
BUT�IT� ISNjT�
REALLY
OBVIOUS�WHY�
ITjS�THERE�
"LTHOUGH�
THE
3OC,EYjS�
MAIN
FUNCTION� IS�
OBVIOUSLY�
ITS�CHROMA�
KEYING
�THIS�
DOESNjT�
MEAN�THAT�
ITS�OTHER�
OPERATIONS�
ARE�JUST�AFTERTHOUGHTS�� 'AR�FROM� IT��
6NDER�THE�RIGHT�CIRCUMSTANCES�-UMA�
KEYING
�WHICH� REPLACES�AREAS�OF�
SELECTED�BRIGHTNESS�WITHIN�THE�VIDEO
�
CAN� BE�AS�EFFECTIVE�AS�THE�MORE�
COMPLEX�$HROMA�KEYIR�
MORE�ON�THESE�TWO�
METHODS�OF�KEYING
�
TURN�TO�THE�BOXOUT�ON�
PAGE����

/OVEL�EFFECTS�ARE�
POSSIBLE�BY�DEFINING�
WHICH�COLOUR�IS�TO�BE�
THE� KEY�COLOUR�	EITHER�
IN�THE�VIDEO�OR�
GRAPHICS
� DEPENDING�
ON� REQUIREMENTS
�AND�
IN�WHAT�ORDER�THE�
KEYING�TAKES�PLACE�
4O� IT�CAN�BE�POSSIBLE�
TO�DEFINE�A�SELECTED�
VIDEO�COLOUR�TO

�+:7�)A5"7J�53@�47�
FD76�EA�5:CA?3�=7J�

BC35E;53>>J�3@J�
5A>AFC�

�� 5AKE�ONE�	TA LL�AND�UGLY
� PRESENTER�
AND�PUT�HIM�IN�FRONT�OF�A�BLUE�
BACKGROUND���
�� /EXT�LOAD�THE�GRAPHICS�THAT�YOU�
PREPARED�EARLIER���
�� . IX�THE�TWO�TOGETHER�USING�THE�
3OCKEY�AND�SERVE�UP�TO�VIDEO�TAPE�
WHILE�S TILL�HOT

AUDIO�TYPE�CABLE�WILL� ALMOST�CERTAINLY�
CAUSE�QUALITY�PROBLEMS�

"NY�COMPOSITE�VIDEO�SOURCE� IS�
SUITABLE�FOR�USE�WITH�THE�3OC,EY
� SO�
CAMERAS
�753S
� LASER�DISKS�AND�STILL�
VIDEO�CAMERAS�	SUCH�AS�THE�$ANON�
*ON
�WOULD�ALL� BE�0,��"LTHOUGH�THE�
3OC,EY�REQUIRES�EXTERNAL� POWER�A�
NICE�FEATURE� IS�THAT�IT�WILL

AUTOMATICALLY�SWITCH�ON�OR�OFF�
ACCORDING�TO�WHETHER�OR�NOT�THE�
HOST�"MIGA� IS� POWERED�UP
�WHICH�
SHOULD�PLEASE� USERS�WITH�WEAK�
"MIGA�POWER�SUPPLIES�

$0-063�41-*55*/(
5HE�OPERATION�OF�THE�3OC,EY�IS�
BASED�ON�COLOUR�SPLITTING�TECHNIQUES�
TO�FIRST�SEPARATE�AND�THEN�MIX�THE�
3(#�COMPONENTS�OF�THE�VIDEO�
IMAGE�WITH�"MIGA�GRAPHICS
�VIA�A�
GENLOCK��#Y�CONTROLLING�THE�AMOUNT�

OF�EACH�COLOUR�COMPONENT�AND�THE�
MIXING�MODE
�A�VARIETY�OF�SPECIAL�
EFFECTS�BECOME�POSSIBLE��"�DIRECT�
BENEFIT�OF�USING�COLOUR�SPLITTING�IS�THAT�
OWNERS�OF�MONOCHROME�DIGITISERS�CAN�
MAKE�USE�OF�THE�3OC,EY�S�SPLITTER�
OUTPUT�TO�GRAB�COLOUR�IMAGES�FROM�A�
SUITABLE�VIDEO�SOURCE�
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5HE�3OC,EY�IS�CONTROLLED� THROUGH�A�
COMBINATION�OF�SWITCHES�AND�FADER�
KNOBS�ON�THE�FRONT�OF�THE� UNIT
� AND�
WITH�NINE�BASIC�PERMUTATIONS�THERE� IS�
PLENTY�OF�SCOPE�FOR�EXPERIMENTATION�
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%OCUMENTATION� n �� �n �� �0
4IMPLE�BUT�THOROUGH
� AND�WHEN�USED� IN�
TANDEM�WITH�THE�DEMO�TAPE�YOU�SHOULD�BE�
OFF�TO�A�BRISK�START�

'EATURES� n �n �n �n �0
3OC,EY�HAS�A�WIDE�RANGE�OF�CONTROLLABLE�
OPTIONS�FOR�KEYING�EFFECTS
�PLUS�A�COLOUR�
SPLITTER�

2UALITY� n �n �n �0�0
,EYING�CAN�BE�A� LITTLE�NOISY�AND�FRINGED
�
BUT� IT�IS�7)4�ORIENTED
�SO�MAYBE� *jM�BEING�
A� LITTLE�TOUGH� HERE�
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$URRENTLY�THE�CHEAPEST�OF�ITS� KIND�
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'OR�ALL�ROUND�7)4�COMPOSITE�USE�THE�
3OC,EY�COULD�BE�A�USEFUL� ADDITION�TO�YOUR�
VIDEO�HARDWARE�
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5HIS�PROGRAM�INCORPORATES�A�PRE�DEFINED�SET�OF�BUTTONS�WHICH�WERE�SET�UP�
USING��;C75EAC�� jS�#UTTON�6TILITY��5HESE�ARE�USED�TO�ENABLE�A�MOUSE�CLICK�
TO�CAUSE�A�SUBROUTINE�TO�BE�ACTIVATED
�SUCH�AS�SHOWING�ADDITIONAL�
INFORMATION�WHEN�A�MENU�BOX�IS�SELECTED��8HEN�A�MATERIAL� IS�CHOSEN�FROM�
THE�,EY�A�NEW�MAP�W ILL�APPEAR�AND�FURTHER�INFORMATION�W ILL�BECOME�
AVAILABLE��5HIS�SCRIPT�IS�INTENDED�ONLY�AS�AN�EXAMPLE�AND�WHILE�IT � IS�FULLY�
TESTED�AND�WORKING�IT �IS�NOT�COMPLETELY�FINISHED�
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#LITTING�� �1ARTIAL� SCREEN�FLIPPING�BY�TRANSFERRING�A�RECTANGULAR�AREA�OF�A�
PICTURE�HELD� IN�A�HIDDEN�BUFFER�TO�THE� PICTURE�CURRENTLY�BEING�DISPLAYED��
*MPROVES�DISPLAY�SPEED�BY�REDUCING�DATA�OVERHEADS�

#UFFER�� �"�PORTION�OF�MEMORY�TEMPORARILY�DESIGNATED�FOR�DATA�STORAGE�
%OUBLE�#UFFERING�� �6SED�TO�PREPARE�THE�NEXT�IMAGE� IN�A�HIDDEN�BUFFER�WHILE�

THE�CURRENT�ONE� IS�BEING�DISPLAYED��"�QUICK�FLIP�TO�THE�HIDDEN�BUFFER�IS�ALL�
THATjS�NEEDED�TO�KEEP�THE�ANIMATION� SMOOTH� AND�SLEEK�

CONTINUED�FROM�PAGE���

BUTTONS�OR�SETTING�UP�BLIT�ROUTINES
� AS�
WELL� AS�OTHER�FUNCTIONS�� /OW
�THE� #LIT�
UTILITY�CAN�BE�USED�TO�DEFINE�THE�
AREAS�TO�BE�BLITTED�AND�THEN�EXPORT�A�
COMPLETE�BLIT�COMMAND�TO�THE�SCRIPT

��COLOUR�MED�RES��5HIS� INNOCUOUS�
LOOKING�SCREEN� IS�THE�KEY�TO�MAKING�
EASY�BUTTONS�WITH��;C75EAC�


� �A�GREAT�TIME�AND�EFFORT�SAVER��
-IKEWISE
� BUTTONS�CAN�BE�DETERMINED�
AND� INCORPORATED� INTO�A�SCRIPT
� AS� IN�
THE�EXAMPLE�ON� THE� LEFT�� -IBRARIES�FOR�
WIPES
� ANIM�CONSTRUCTION�AND�SOUND�
PLAYBACK�CAN�ALSO�BE�COERCED� INTO�
THE�SCRIPT�JUST�AS�EASILY�

#Y�SCRIPTING�IN�A�MODULAR�FASHION�
ITjS�EASY�TO�MAKE�TESTS�AT�VARIOUS�
STAGES�TO�ENSURE�THAT�ALL� IS�GOING�
SMOOTHLY��8HEN�THE�SCRIPT� IS� RUN� IT�IS�
COMPILED� INTO�A� �'*-.�FILE�WHICH� IS�
PLAYED�BACK�USING�THE�%IRECTOR�S�OWN�
FREELY�DISTRIBUTABLE�1ROJECTOR�
PROGRAM
� SO�THAT�SELF�RUNNING�DISKS�
CAN�ALSO�BE�MADE�OF�THE�COMPLETED�
WORK�� *F�FOR�SOME� REASON�YOUR�SCRIPT�
WON�T�RUN
�%IRECTOR�WILL� RETURN�YOU�TO�
THE�EDITOR�AND�THE�OFFENDING�SCRIPT�
LINE�WILL� BE� INDICATED� SO�THAT�
DEBUGGING�BECOMES�EASIER�

5O�BE�ON�THE�SAFE�SIDE� *�TESTED�
%IRECTOR�� �WITH� A�GENLOCK�AND� *� HAD�
NO�PROBLEMS�� �LOCKING�WAS�CLEAN�AND�
STABLE�� *� DID� HAVE�ONE�SYSTEM�
PROBLEM�WHEN�USING�THE�%04������
STARTUP�SEQUENCE��%IRECTOR���DIDNjT�
WANT�TO�KNOW
�EVEN�THOUGH� IT� IS�
SUPPOSED�TO� BE�V��COMPATIBLE��
)OWEVER
� THE�TROUBLE�WENT�AWAY�
SOME�TIME� LATER�SO� *� ASSUME�THAT�
SOMETHING�IN�MY�SYSTEM�WAS�CAUSING�
THE�TROUBLE
� NOT�%IRECTOR���

46..*/(�61
8HILE�%IRECTOR���DOESNjT�OFFER�THE�
EASE�OF�USE�OF�PROGRAMS�WITH� NEAT�
GRAPHIC� INTERFACES�SUCH�AS�4CALA
�
)YPERBOOK�OR�"MIGA7ISION
�WHICH� ARE�
PROBABLY�ITS� NEAREST� iCOMPETITORSj 
� IT�
DOES�HAVE�A�SCOPE�WHICH�ECLIPSES�
BOTH�)YPERBOOK�AND�"MIGA7ISION�FOR�
FLEXIBILITY��"GAINST�4CALA�����%IRECTOR

��PALES�ON�MANY�POINTS
� ESPECIALLY�
WIPES
� TEXT�HANDLING�AND�EASE�OF�
USE
� BUT� IT�STILL� HOLDS� ITS�OWN�WHERE�
MANY�OF�ITS�UNIQUE�FUNCTIONS�ARE�
CONCERNED�� �SOUND
� MATHS
� ARRAY�AND�
STRING�HANDLING
� PALETTE�MANIPULATION
�

IRREGULAR�BUTTONS
� BLIT�CONTROL
�
AND� SO�ON��"ND� IT� IS�CHEAPER�
4OME�OF�THE�OTHER�FEATURES�

*� LIKED� INCLUDE�THE�1OLYGON�
UTILITYjS�SIMPLE�METHOD� OF�
MAKING�PATHS�TO�MOVE�
OBJECTS�ALONG�� THE�$ONVERT��
"NIM�WIPE�GENERATOR
�WHICH�
TAKES�A�TWO�COLOUR�ANIMATION�
AND�PRODUCES�A�CUSTOM�WIPE�
PATTERN�� THE�MOUSE�AND�
KEYBOARD�CONTROL�� AND�THE�

EMBEDDED�TEXT�FORMATTING�FUNCTIONS�

/&95�.0/5)
*jLL�BE�TAKING�A� LOOK�AT�$ENTAUR�0PAL�
5ECHjS�0PAL7ISION
� A�TRUE�COLOUR�
GRAPHICS�BOARD�THAT
� ONCE�EXPANDED
�
PROMISES�TO�DELIVER�7IDEO�5OASTERd
LIKE�FEATURES�FOR�1"-�USERS�
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%OCUMENTATION� n �n �n �n �n
7ERY�THOROUGH
�WITH�PLENTY�OF�SPECIMEN�
PROGRAMS
�TUTORIALS�AND�WORKING�EXAMPLES�
ON�DISK�TO� REFER�TO�AND�MODIFY�

'EATURES� n �n �n �n �0
.ORE�THAN�ANY�OTHER�PRESENTATION� PROGRAM�

6SABILITY� n �n �n �0�0
1ROGRAMMING�MIGHT�PUT�OFF�THE�SCRIPT�SHY
�
BUT�THAT�WOULD�BE�A�SHAME�

1RICE�7ALUE� n �n �n �n �0
4O�FLEXIBLE� IT�HAS�TO�BE�GOOD�VALUE�

0VERALL� RATING n�O
'OR�THOSE�HARD�TO�GET�AT�PROBLEMS��;C75EAC

�BEATS�THE� REST�� *T�MAY�NOT�HAVE�AN�
ELEGANT�INTERFACE
� BUT�IT�OPENS�DOORS�OTHER�
PROGRAMS�DONjT �EVEN�HAVE�
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HE�DRO1�AND�TI�E�FIRST�RETURN
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5HE� SURPRISE�_����REDUC�� A	� LESS� THAN�ONE�PER�� CENT

TION�FORTHE�FLAGSHIPMACHINE� MACE�IT�CERTAIN��
WILL�LEAVE�ROOM�FOR�A�_����BIG� 5HE�"���)%�WILL�REMAIN��T
NAMEBUNC+E�LATER�M�THE�V�A�� _�����4UMNER�EXPLAINED�THAT
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SOLE� AS� $L00� �F��� �� TUT�
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�/OW
�THEY��EGOMG�SOSEE�
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��7+� AND� BE� THINKING�
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*N�A�SHOCK�M IDSUM �MER�
MOVE
�$OMMODORE�W ILL�
THIS�WEEK�DROPTHE�PRICE�
O F�THE�"����TO�_����
5HE� SURPRISE�_����REDUCc

TION�FOR�THE�FLAGSHIP�MACH�INE�
WILL�LEAVE�ROOM�FOR�A�_����BIG�
NAME�BUNDLE�LATER�IN�THE�YEAR�
AND���SO� CONSOLIDATE�WHAL�
$OMMODORE� CLAIMS� HAS�
BEEN� A� TREMENDOUS� LAUNCH�
FOR�IHO�"��%�REPLACEMENT�
"CCORDING� TO� NEW� 6,�

MANAGING� DI��ECLOR� ,ELY�
4UMNER
� THE� ABANDONMENT�
OF�THE������PRICE�POINT
��OR�SO�
LONG�A�SACRED�COW�AT�$OMc
MODORE
� HAS� BEEN� MADE�
POSSIBLE� BY� THE� INCREASED

RELIABILITY�OF�THE�NEW�"MIGA�
)E�TOLD�$8 ��8E�HAD����

BE�SURE�THAT�WE�COULD�AFFORD�
THE�DROP�AND�TL�E�FIRST�RETURN�
RATES�FOR�THE�"�����SHOWING�
A	� LESS� THAN�ONE�PER�� CENT�
MACE�IT�CERTAIN��
5HE�"���)%WILL�REMAIN�AT�

_�����4UMNER�EXPLAINED�THAT�
THECOSTOF�HARDDNVES�MAKES�
A�REDUCTION�IMPOSSIBLE�
5IERE� IS�NO�NEWS�YET�ON�

*�HE�"�$��BUND�E�PLANNED�TO�
REVIVE� THE�_����PRICE�POINT�
ALTHOUGH�4UMNER�HAS�ADMITc
TED� THAT� IT�WILL� NOT� BE�BUILT�
AROUND�ONE�BIG� GAME�A� IS�
#ATMAN� AND� THAT� IT� MAY�
FEATURE��jUNLICENSED�BUT�TOP�
QUALITY��PRODICT�@@@@@@@
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THE��PRICE� REDUCTION� HU. �
HAVE�A� ��REINENOOUS�IMPACT�
ON�"MIGA�SATES�
�NMAI�ESATI2DIIIERENCE�

CSYC/+I%GICAII7� "I� THE�MA�
MENT�A�CU�SI�RXNb�SECS�A�CON�

AS� $L00� ARVI� ] � BIT�
POUNDS� AND� THE�"MIGA� AS�
_�$��h�A�GAP�OF�_����
�/OW
�THEY�:E�GOING�TOSEE�

CONSOLES�AT�_�����THE�"MIGA�
AL� _���� AND� BE� THINKING�
ABOUT�A�PRICE� DIFFERER�EE� CF�
AROUND� _����� *T� CLOSES�TLW�
GSP� QUITE� A� TO�� MORE� H�
PEOPLE�S� MINDS� THAN� IT� ACc
TUALLY�DOES�
�HE�OFFERED�
$L�7I�S�"MIGA�4PCCIAL�STMS
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5HE�*NTERACTIVE�-EARNING�REQUESTER�WILL�ASK�YOU�TO�CLARIFY�
ANY�UNRECOGNISED�CHARACTERS��)ERE�THE�SMALL�GLITCH�TO�
THE� LEFT�OF�THE� iMj� HAS�CONFUSED�THE�SOFTWARE
� SO� *�
REPLACE�THE�7 � IN�THE�GADGET�WITH�AN� iM�

BY���IN� AREA�AT�EITHER�����OR�����
DPI
� AND�A�����DPI� PRE�SCANNED�FULL�
"��PAGE�CAN�BE� IMPORTED�� �JUST�� *F�
YOU�WANT�TO�HANDSCAN� LANDSCAPE�
	SIDEWAYS
� AND�HAVE�THE�SOFTWARE�
ROTATE�THE�SCAN�BY����DEGREES�SO�
THAT� IT� IS�THE� RIGHT�WAY�UP�AGAIN�
	AGAIN
�MORE�ON�THIS� LATER

� FURTHER�
MEMORY�WILL� BE�REQUIRED� 	OR�A�HARD�
DRIVE
�SO�THAT�THE�DATA�CAN�BE�CACHED�
WHILE�THE� ROTATION�TAKES�PLACE�

.IGRAPH�0$3�FEELS� REALLY�WOBBLY�
WITH� ���.B
� AND�CRASHES�
OCCASIONALLY��8ITH��.B� IT�IS�MORE�
STABLE
� PROVIDED�YOU�DONjT�TRY�TO�
MULTI�TASK�TOO�MUCH�AND�STICK�TO�����
DPI� SCANS�� 0NCE�YOU�GET�OVER��.B

.IGRAPH�0$3�NEVER�COMPLAINS�OF�
MEMORY�SHORTAGE
�EVEN�WITH�A�FULL�"��
PAGE�AT�����DPI� LOADED�

.IGRAPH�0$3�CAN� IMPORT�BLACK��
AND�WHITE� 	TWO�COLOUR
� THAT� IS
� *''�
*-#.�FILES
� SO� IT�CAN�USE�SCANS�
CREATED�WITH� ANY�"MIGA�SCANNER
� PLUS�
TWO�COLOUR� *.(�AND�5*''�FILES�SO�THAT�
PAGES�SCANNED�ON�ANOTHER�PLATFORM�
CAN�BE�TRANSPORTED�ON� TO�"MIGA�DISKS�
AND� IMPORTED� IF�REQUIRED�

%*3&$5�4$"//*/(
5HE�SOFTWARE�CURRENTLY�HAS�DIRECT�
SUPPORT�FOR�THREE�HAND�HELD�
SCANNERS�� .IGRAPH
� "LFA%ATA�AND�
(OLDEN� *MAGE�

*TjS�THE� INTERFACE�PART�OF�THE�
SCANNING�EQUIPMENT�THATjS� IMPORTANT�
HERE
� AND�THE� INTERFACES�FOR�THESE�
THREE�HAND� SCANNERS�OPERATE� IN�THE�
SAME�WAY�� *F�YOU�OWN�ANOTHER�MAKE�
OF�HAND�SCANNER�� �1OWER�4CANNER�OR�
%ATA4CAN�1ROFESSIONAL� FOR�EXAMPLE�� �
YOU�CAN�STILL� USE�.IGRAPH�0$3�BUT�
YOU�LL� HAVE�TO�USE�THE�SCANNERjS�
SPECIFIC�SOFTWARE�TO�CREATE�AND�SAVE�
THE� *''�*-#.S
� AND�THEN� IMPORT�THEM�
INTO�.IGRAPH�0$3�

	0R�YOU�COULD�TRY��� ����4YSTEMS�
ON�������������WHICH�SELLS�THE�
(OLDEN� *MAGE� INTERFACE� SEPARATELY
�
WHICH�ALLOWS�YOU�TO�USE�THE�DIRECT�
HAND�SCANNING�PART�OF�.IGRAPH�0$3
�

5HE�DIRECT�SCANNING�PART�OF�
.IGRAPH�0$3� IS�A�DODDLE�� 5HE�4CAN�
4ETTINGS� REQUESTER�HAS�JUST�THREE

FEATURES
� AND�ONE�
OF�THOSE�� �THE�SCAN�
RESOLUTION� � �IS�
AUTOMATICALLY�READ�
FROM�THE� SWITCH� ON�
THE�SCANNING�HEAD��
"�SLIDER�ALLOWS�YOU�
TO�SPECIFY�THE�
LENGTH�OF�THE�SCAN�
IN� INCHES�OR�
CENTIMETRES��5HIS�
SLIDER�IS� INTELLIGENT�
INASMUCH�AS� ITS�
MAXIMUM� LENGTH�
WILL� NEVER�BE�
GREATER�THAN�
MEMORY�WILL� ALLOW��
��IN� IS�THE�
ABSOLUTE�MAXIMUM��
5HE�WIDTH� IS� ALWAYS�
�IN�� �THE�WIDTH�OF�

THE�SCANNING�HEAD�OF�COURSE�
5HE�THIRD� OPTION� IS�1ORTRAIT�OR�

-ANDSCAPE�� 1ORTRAIT�IS�FOR�SCANNING�
COLUMNS�OF�TEXT�THAT�ARE��IN�OR�
NARROWER�� -ANDSCAPE� LETS�YOU�SCAN�
WIDER�TEXT�SIDEWAYS
� AFTER�WHICH�THE�
SOFTWARE�AUTOMATICALLY�ROTATES�THE�
SCAN�BY����DEGREES�SO�THAT�
EVERYTHING�IS�UPRIGHT�ON� THE�SCREEN�

5HE�TRICKY�PARTS�ARE�GETTING�THE

4AVING�THE�TEX T�AS� iLINESj� RESULTS�IN�THE�
WIDTH�BEING�MAINTAINED�AND�A�CARRIAGE�
END�OF�EVERY� LINE

BRIGHTNESS� LEVEL� CORRECT�AND� SCANNING�
EXACTLY�VERTICALLY�OR�HORIZONTALLY�� �BUT�
THIS�COMES�WITH�EXPERIENCE��"S� IT�
HAPPENS
� .IGRAPH�0$3�DOES�NOT�
COMPLAIN� AT�ALL� IF�A�SCAN� IS�SLIGHTLY�
SKEWED�� �NO�MORE�THAN�FIVE�DEGREES�
OFF�TRUE� IN�MY�EXPERIENCE�� �THE�SCAN�
CAN� STILL� BE�READ�BY�THE�0$3�
SOFTWARE
� ALTHOUGH� IT�TAKES�A� LITTLE�
LONGER�AND�MISREADS�CHARACTERS�MORE�
OFTEN� BECAUSE�THE�SOFTWARE�HAS�TO�
WORK�WITH� ITS�HEAD�TILTED�TO�ONE�SIDE
�
AS� IT�WERE��5HE�MORE�SKEWED�THE�
SCAN
� THE� LONGER�IT�TAKES�TO� INTERPRET�
AND�THE�MORE�MISTAKES�ARE�MADE�

.IGRAPH�0$3�HAS�BEEN�WRITTEN�
WITH� HAND�SCANNERS�VERY�MUCH� IN�
MIND��5HE�DEVELOPERS�HAVE�REALISED�
THAT�MANY�PEOPLE�MAY�WANT�TO�SCAN�
WIDE�"��PAGES�OF�TEXT
� AND�HAVE�
INCLUDED�AN�"PPEND�FACILITY�TO�THE�
SAVING�OF�TEXT�SO�THAT�THREE�OR�FOUR�
-ANDSCAPE�STRIPS�OF�PAGE�CAN�BE�
SCANNED
� READ�AND�SAVED�ONE�AFTER�
THE�OTHER
� RESULTING� IN�THE�ONE�FILE�OF�
"4$**� TEXT�� *F�YOU�ARE� USING�A�SCANNER�
NOT�SUPPORTED�BY�THE�SOFTWARE
�THEN

YOU�WOULD�NEED�TO� IMPORT�EACH�SCAN�
AND� ROTATE� IT�BEFORE� LETTING�0$3� LOOSE�
ON� IT
� BUT�YOU�CAN�STILL� APPEND�THE�
TEXT�TO�THE�"4$**� FILE�CREATED� BY�THE�
PREVIOUS�SCAN�

0WNERS�OF�FLATBED�"��SCANNERS
�
OF�COURSE
�WILL� NOT�HAVE�THIS�PROBLEM�
BECAUSE�THE�FULL� PAGE�CAN� BE�
SCANNED
� IMPORTED� AND� INTERPRETED� IN�
ONE�SESSION�� #UT�IT�S�WORTH� POINTING�
OUT�THAT�����DPI� IS�THE�MINIMUM�
RESOLUTION� REQUIRED�� THE�SOFTWARE�WILL�
CERTAINLY�READ�����DPI��
SCANS�AND�TRY�TO�
INTERPRET�THEM
� BUT�
ANYTHING�BELOW�ABOUT�
��PT�TEXT� IS� HARD�WORK�
AND�PROBABLY�QUICKER�
TO�TYPE� IN�YOURSELF�

0NCE�THE�SCAN� TO�
BE� PROCESSED� IS� IN�
.IGRAPH�0$3
�
WHETHER�SCANNED� ��
DIRECTLY�OR�IMPORTED
�
IT�S�TIME�TO�DO�SOME�OPTICAL�
CHARACTER�RECOGNITION�

�*�,/08�5)"5�'"$&�
.IGRAPH�0$3�USES� i0MNIFONT�
TECHNOLOGYj 
�WHICH� IS�THE�FEATURE�
ANALYSIS�METHOD�OF�CHARACTER�

RECOGNITION�
DESCRIBED�EARLIER�
5HE�MANUAL� SAYS� IT�
HAS�BEEN�PRE�TRAINED�
ON� ���TYPEFACES��
"RTISAN
� #OOKMAN
�
#ROUGHAM
�$AROLL�
1ICA
�$OURIER

$OURIER� *TALIC
�
%ELEGATE
� &LITE�
.ODERN
� )ELVETICA
�
)ERALD� &LITE
� -ETTER�
(OTHIC
� -ORI
� -UBALIN
�
0$3�#
� 1ICA

1RESTIGE�&LITE
�
1RESTIGE� *TALIC
�
1RESTIGE�1ICA


5IMES
�5ITAN�AND�5ITLE�� 	*� MAKE�THAT
���TYPEFACES
� BUT�WHOjS�COUNTING 


*TjS�FAIR�TO�SAY�THAT�MOST�OF�YOU�
WONjT�BE�ABLE�TO� RECOGNISE�BY�EYE�
ANY�OF�THESE�TYPEFACES
� BUT�THIS�
NEEDN�T�CONCERN�YOU�BECAUSE�YOU�
DON�T�HAVE�TO�TELL� THE�SOFTWARE�WHAT�
TYPEFACE� IT� IS� READING
� THE�PROCESS� IS�
ALMOST�ENTIRELY�AUTOMATED�

0N�TOP�OF�FEATURE�ANALYSIS
�
.IGRAPH�0$3�HAS�CONTEXT�SENSITIVE�
LINGUISTIC

�$;9C3B:�&�)�:3D�
477@�HC;EE7@�H;E:�
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ORIGINAL�COLUMN�
RETURN�AT�THE

DATABASES��5HESE�
ARE�1ROXIMITY��
.ERRIAM�8EBSTER�
FOR�&NGLISH
�AND�
1ROXIMITY�$OLLINS�FOR�
'RENCH�AND�(ERMAN��
*T�ALSO�HAS� THE�
ABILITY�TO�TRAIN� THE�
SOFTWARE� TO�
RECOGNISE�AND�
REMEMBER�
QUESTIONABLE�
CHARACTERS� AND�EVEN�
COMPLETE�TYPEFACES��
4O�FROM�A� iTECHNICAL

SPECSj� POINT�OF�VIEW
�.IGRAPH�0$3�
REALLY� IS�THE�BEEjS� KNEES
� RIGHT�ON�THE�
CUTTING�EDGE�

#EFORE�YOU�CAN�START�PROCESSING�
THE�SCAN�THERE�ARE�ONE�OR�TWO�THINGS�
YOU�MIGHT�WANT�TO�TELL� THE�PROGRAM��
-IKE� IN�WHAT�ORDER�THE�COLUMNS�OF�
TEXT�SHOULD�BE�PROCESSED
�AND�WHICH�
PART�OR�PARTS�OF�THE�SCAN� SHOULD� BE�
IGNORED�� �YOUR�SCAN�MAY�HAVE�A�
GRAPHIC�ON� IT
� FOR�INSTANCE
� OR�A� LARGE�
DROPPED�CAPITAL
� AND�YOU�WILL

PROBABLY�WANT�THE�
SOFTWARE�TO� IGNORE�
THESE�

5HIS� IS�ACHIEVED�
BY�DRAWING� iCLIP��
BOXES�AROUND�
AREAS�OF�THE�SCAN��
'OR�A�SCAN�OF�TEXT�
IN�THREE�COLUMNS
�
FOR�EXAMPLE
�YOU�
WOULD�DRAW�A�CLIP�
BOX�AROUND�EACH�OF�

THE�THREE�COLUMNS�� THE� BOX�YOU�DRAW�
FIRST�WILL� BE�PROCESSED�FIRST
� THE�ONE�
YOU�DRAW�SECOND�WILL� BE�PROCESSED�
SECOND
� AND� SO�ON�AND� SO�FORTH�� *F�
YOU�MUCK�UP�THE�ORDER�IN�WHICH�YOU�
DRAW�THE�CLIP�BOXES�THE� SOFTWARE�WILL�
LET�YOU� REARRANGE�THE� iSORTj� ORDER�

0F�COURSE
� SOME� PAGES�YOU� SCAN�
MAY�HAVE�GRAPHICS�ON�THEM� IN�
AWKWARD�POSITIONS
� BUSTING� INTO�THE�
TEXT�WITH�THE�TEXT�RUNNING�AROUND�
THEM��.IGRAPH�0$3�DEALS�WITH�THIS�
PROBLEM�BY�ALLOWING�YOU�TO�DRAW�
iPOLYLINEj� CLIP�BOXES�AS�WELL� AS�
SIMPLE� RECTANGULAR�ONES��5HIS�MAKES�
IT�EASY�TO�CLICK�AROUND�THE�BOUNDARY�
OF�A�GRAPHIC� IN�ORDER�TO�EXCLUDE� IT�
FROM�THE�FINISHED�CLIP�BOX�

"ND� IF�DRAWING�POLYLINE�CLIP�BOXES�
PROVES�AWKWARD�OR�CONFUSES�YOU
�
.IGRAPH�0$3�WILL� LET�YOU�DRAW�A�
SERIES�OF�OVERLAPPING�RECTANGULAR�CLIP�
BOXES�AND�WILL�THEN�AUTOMATICALLY�
COMBINE�THEM�TO�FORM�A�POLYLINE�BOX��
/ICE�TOUCH�

"FTER�A�CLIP�BOX�HAS�BEEN�DRAWN� IT�
CAN�BE�FINELY�ADJUSTED�BY�DRAGGING�
CONTROL� POINTS�OR� iHANDLES�� AT�THE�
INTERSECTION� POINTS��"� iTHUMBNAILj�
REPRESENTATION� OF�THE�WHOLE�SCAN�CAN�
BE�VIEWED�TO�POSITION�THE�BOUNDING�
BOXES�APPROXIMATELY
� THEN�THERE�ARE�
TWO�MAGNIFICATION� LEVELS� IF�ACCURATE�
ADJUSTMENTS�NEED�TO�BE�MADE��:OU�
CAN�MOVE�ABOUT�THE�MAGNIFIED� SCAN

L� <JGH� L@=� H J A; = � G>� L@=� ����
LG � ����T�C� " A< Y �

. . ( ( A 9 A . Z Y
D= K K � L@9F� GF=� H=J� ;=FL� F9<=� A L � ;= JL9 AF �

9F<� :=� L@ AF C AF ? �
�� IE L= � 9� DGL� 'GJ=� AF

4AVING�THE�TEXT�AS� iPARAGRAPHSj�MEANS�THAT�END�OF�IINE�
HYPHENATIONS�WILL� BE�REMOVED�AND�EACH�PARAGRAPH� IS�
SAVED�AS�ONE� LONG�LINE�WITH�A�CARRIAGE�RETURN�AT�THE�END�
OF�IT
�MAKING�FOR�EASIER�FORMATTING�IN�YOUR�WORD�PROCESSOR
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ARE�TIGHTLY�KERNED� 	PUSHED�CLOSER�
TOGETHER
� IN� OTHER�WORDS
�WILL� BE�
PRESENTED�TO�YOU� FOR�CONFIRMATION�� �
IT jS�AMAZING�HOW�OFTEN�THE�
SOFTWAREjS�BEST�GUESS� IS�CORRECT�

5HERE�ARE�TWO�WAYS�OF�CONFIRMING�
A�CHARACTER�	OR�SEQUENCE�OF�
CHARACTERS

� BY�"CCEPTING�OR�5RAINING��
"CCEPTING�MEANS�THE�CHARACTER�WONjT�
BE�REMEMBERED
� SO�THE�NEXT�TIME�THE�
SOFTWARE�COMES�ACROSS�THE�SAME�
THING�IT�WONjT �RECOGNISE� IT�AND�WILL�
ASK�FOR�CONFIRMATION�AGAIN��5RAINING�
MEANS�THE�CHARACTER�WILL� BE�
REMEMBERED�FOR�THE� REST�OF�THAT�
SESSION
� PLUS�SUBSEQUENT�SESSIONS� IF�
YOU�ARE�SAVING�A�USER�DICTIONARY�

5WO�BUTTONS� IN�THE� *NTERACTIVE�
-EARNING�REQUESTER�ALLOW�YOU�SPECIFY�
A� iDEFAULTj� CONFIRMATION��5HIS�ENABLES�
YOU�TO�SPEED�UP�THE�PROCESS�
SIGNIFICANTLY�BY�SIMPLY�PRESSING�THE�
3ETURN�KEY�INSTEAD�OF�HAVING�TO�TAKE�
YOUR�HANDS�FROM�THE� KEYBOARD�TO�GRAB�
THE�MOUSE�AND�CLICK�A�BUTTON��
ALTERNATIVELY�YOU�CAN�HIT�THE�ASSIGNED�
FUNCTION� KEY�

4OMETIMES�THE�
SOFTWARE�WILL�GUESS�THAT�
A�SEQUENCE�OF�TOUCHING�
CHARACTERS� IS�JUST�ONE�
CHARACTER
� AND�THIS�
CHARACTER�IS� PRESENTED�
FOR�EDITING� IN�THE�STRING�
GADGET�� *F
� SAY
� THE�
SEQUENCE�SHOULD�BE�
iRMEj� AND�THE�SOFTWARE�
HAS�GUESSED� iWj 
� THEN�
YOU�CAN�DELETE�THREE�
SPACES� BACKWARDS
�
ENTER� iRMEj� AND� PRESS�
3ETURN��5HIS�PROCEDURE�
IS� PROBABLY�THE�MOST�
DIFFICULT�TO�GET�USED�TO
�
ALONG�WITH�WHAT�YOU�
HAVE�TO�DO�WHEN�A�
BROKEN�UP�OR�BADLY�
SCANNED� SINGLE
CHARACTER� IS�GUESSED�AS�BEING�TWO�
SEPARATE�CHARACTERS�� THE�TECHNIQUE�
HERE� IS�TO�CORRECT�AND�"CCEPT�THE�
GUESS� IN�THE�STRING�GADGET�FOR�THE�
FIRST�HALF�OF�THE�CHARACTER
� THEN�WHEN�
THE�SECOND�HALF�IS� PRESENTED�TO�YOU
�
DELETE� IT�USING�THE�%ELETE�GADGET�OR�
THE�APPROPRIATE�FUNCTION� KEY�

4HOULD�YOU� SUDDENLY�REALISE�YOU�
HAVE�MADE�A�MISTAKE
� THEREjS� NO

NEED�TO�PANIC�BECAUSE�THE�SOFTWARE�
REMEMBERS�THE� LAST����UNRECOGNISED�
CHARACTERS�AND�WILL� ALLOW�YOU�STEP�
BACK�AND�CORRECT�THEM�

�* .�$/�2*-&�
.IGRAPH�0$3� IS�EXTREMELY�EASY�TO�
USE��THE�MANUAL� IS�HARDLY�NEEDED�
5HE�MOST�IMPORTANT�THING�YOU�HAVE�TO�
REMEMBER�IS�THAT� IF�YOU� KEEP�
OVERWRITING�THE�USER�DICTIONARY�BY�
HAVING�/EW�SELECTED�DURING�EVERY�
0$3�SESSION
�THEN�THE�SOFTWARE� IS�
GOING�TO�BE�CONTINUALLY�ASKING�YOU�FOR�
CONFIRMATION
� SLOWING�DOWN�DREADFULLY�
A�PROCESS�THAT�YOU�WILL�EVENTUALLY�
WANT�TO�BE�AS�AUTOMATIC�AND�QUICK�
AS�POSSIBLE�

:OU�MUST� REMEMBER�TO�CREATE�
DIFFERENT�USER�DICTIONARIES�FOR�
DIFFERENT�TYPEFACES
� AND�YOU�HAVE�TO�
REMEMBER�TO�"PPEND�TO�THESE�
DICTIONARIES�EVERY�TIME�YOU�HAVE�AN�
0$3�SESSION�USING�THAT�TYPEFACE�
5HIS�WAY
�GRADUALLY�YOU�WILL� BE�ASKED�
TO�TRAIN�THE�SOFTWARE� LESS� AND� LESS�
UNTIL
� EVENTUALLY
� THE�SOFTWARE�WILL� BE

4AVING�TEX T�AS� iLINESj� CAN�MAKE�
EDITING�AND�FORMATTING�THE�RESULTANT�
FILE�HARD�WORK��#EST�TO�SELECT�
iPARAGRAPHSj�WHENEVER�POSSIBLE

5HE�SOFTWARE�WILL�NEED�TO�BE�TRAINED�TO�RECOGNISE�
MOST�ITALIC�TYPEFACES�BECAUSE�THEY�ARE�NORMALLY�
TIGHTLY�KERNED�� �THAT�IS
�THE�BOTTOM�HALF�OF�LETTERS�
TUCK�UNDERNEATH�THE�TOP�HALF�OF�PRECEDING�CHARACTERS

ABLE�TO�GO� IT�ALONE�� )OW� LONG�THIS�WILL�
TAKE�WILL� DEPEND�ON�HOW�MUCH�
0$3ING�YOU�DO�

5O�BE�COMPLETELY�OBJECTIVE�ABOUT�
HOW�ACCURATE�.IGRAPH�0$3�CAN�
BECOME
� AND�HOW�QUICKLY�IT�CAN�
LEARN
� *�WOULD�HAVE�TO�TEST� IT�FOR�A�
LONG
� LONG�TIME�

:OU�WILL� APPRECIATE
� *jM�SURE
�
THAT� *� DONjT �HAVE�THAT�TIME�BECAUSE�
YOU�WANT�TO� KNOW�ABOUT�THIS�SOFTWARE�
NOW�� �NOT�NEXT�YEAR��4O� *�GAVE� IT�A�
REALLY�CRUEL�TEST���

*� PICKED�A�PAGE�OF�TEXT�AT�
RANDOM
� HANDSCANNED� IT
�0$3ED� IT
�
AND�THEN�COUNTED�HOW�MANY�
MISTAKES� IT�MADE�

5HE�SOFTWARE�WAS�NOT�PRE�TRAINED

ON�THE�TYPEFACE
� SO� *� HAD�TO�GO�
THROUGH�THE� *NTERACTIVE� -EARNING�
PROCESS�WITH� IT��"FTER�*� HAD�TRAINED� IT�
ON�THE�UNRECOGNISED�CHARACTERS� IN�
THIS�ONE�SCAN
� *� IMPORTED�THE�SCAN�
AFRESH
� INSTRUCTED�THE�SOFTWARE�TO�
3EAD� THE�USER�DICTIONARY� *� CREATED
�
AND�THEN� SET� IT�OFF�ON�"UTOMATIC�

5HE�SCAN�WAS�OF�A��IN� BY� L0IN�
COLUMN�OF�L0PT�TYPESET�TEXT�FROM�A

� 
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MAGAZINE�� *T�CONTAINED��
����
CHARACTERS� 	����WORDS
��5HE�TEXT�FILE�
THE�SOFTWARE�CREATED�CONTAINED�JUST�
ONE�MISTAKE
�MISREADING�AN�
APOSTROPHE�AS�A�COMMA
�MAYBE�
BECAUSE�THE� SCAN�WAS�SLIGHTLY�
SKEWED� IN�THE�MIDDLE�

)OWEVER�THERE�WAS�A�FURTHER�
COMPLICATION� IN�THAT�A� NUMBER�OF�
SPACES� HAD�BEEN� INSERTED� INTO�THE�
TEXT�WHERE�THEY�SHOULDN�T�HAVE�BEEN
� �MAINLY�BEFORE�FULL� STOPS�AND�
COMMAS
� BUT�ALSO� IN�THE�MIDDLE�OF�A�
FEW�WORDS�� ����OF�THEM� IN�ALL�� 4O�
BEING�REALLY�HARD�ON� IT
� THERE�WERE����
MISTAKES� IN��
����CHARACTERS��5HATjS�
A������� PER�CENT�SUCCESS� RATE�

5HE�SPACES�BEFORE�PUNCTUATION�
MARKS�WERE�DEAD�SIMPLE�TO� PUT�RIGHT�
IN�MY�WORD� PROCESSOR�USING�A�QUICK�
SEARCH� AND� REPLACE�OPERATION��5HE�
APOSTROPHE�AND�THE�SPACES� IN�THE�
MIDDLE�OF�WORDS� *� HAD�TO�CORRECT�BY�
HAND
� ALTHOUGH�A�SPELLING�CHECKER�
HELPED�� *T�TOOK�ME�FIVE�MINUTES�TO�
SCAN� AND�0$3�THE�PAGE
� PLUS�A�
FURTHER�MINUTE�TO�CLEAN�UP�THE�����
WORDS� PRODUCED�� 4IX�MINUTES� IN�ALL��
5HATjS� ����WORDS�PER�MINUTE
� AS�FAST�
AS�A� PROFESSIONAL� SPEED�TYPIST��
4PEAKING�AS�A�THREE�FINGERED�TYPIST
� IT�
WOULD� HAVE�TAKEN�ME�HALF�AN�HOUR�TO�
TYPE�����WORDS�

*S�.IGRAPH�0$3�TOO�GOOD�TO�BE�
TRUE �5HATjS�WHAT� *� THOUGHT
� SO� *� TRIED�
AGAIN�WITH� ANOTHER�SCAN�AND�A�
SMALLER�TYPEFACE
� �PT�THIS�TIME�� *�
ENDED� UP�WITH����MISTAKES� IN��
����
CHARACTERS�	����WORDS

� A�������PER�
CENT�SUCCESS� RATE��"GAIN� A� LOT�OF�
THOSE�MISTAKES� 	��
�WERE�UNWANTED�
SPACES� BEFORE�PUNCTUATION�MARKS��
"ND�THIS�TIME� *� NOTICED�	FOR�THE�FIRST�
TIME�
�THAT�BECAUSE� *jD� SAVED�THE

#!0��*�+�.�1,#.� !�� � ".!!�
5HERE�WERE�A�COUPLE�OF�SLIGHT�PROBLEMS�WITH�7L�0X�OF�.IGRAPH�0$3
� AND�
(OLDEN� *MAGE�	6,
�-TD� IS�OFFERING�A�FREE�7 L � L �UPGRADE�TO�OWNERS�WHO�HAVE�
EARLIER�VERSIONS
�WHETHER�IT� IS�THE�FULL�VERSION�OR�THE�VERSION�THAT�COMES�WITH�
THE� i"LFA4CAN�1LUS�WITH�0$3�� PACKAGE�� 1HONE�(OLDEN� *MAGE�ON���������
�����FOR�MORE�DETAILS�

&ASE�OF�6SE� n �n �n �n �n
"�COUPLE�OF�GOES�AND�YOU�RE�AN�EXPERT��
)AND�SCANNING�IN�A�STRAIGHT� LINE� IS�THE�
DIFFICULT�PART�TO�MASTER�

'EATURES� n �n �n �n �0
5OOL5YPES�SUPPORT�8ORKBENCH�OR�
$USTOM�SCREEN� IN�TWO�OR�FOUR�COLOURS�
	1"-�/54$
�)I3ES�)I3ES�LNTERLACED
�
PLUS�USER�DEFINED�0VERSCAN�SIZES
��5HE�
ONLY�FEATURE� IT� LACKS� IS�THE�ABILITY�TO�EDIT�
THE�USER�DICTIONARIES�� *TjS�A� REAL� PAIN�
WHEN�YOU�ACCIDENTALLY�SAVE�A�BUM�
CHARACTER�BECAUSE�THE�ONLY�WAY�TO�
REMOVE� IT�IS�TO�TRASH�THE�WHOLE�
DICTIONARY�AND�START�AGAIN

4PEED� n �n �n �0�0
5HE�0$3�ITSELF�IS�QUITE�QUICK�BUT�THE�
INTERFACE�COULD�DO�WITH� SOME�SPEEDING�
UP�� *T�CAN�TAKE�A�COUPLE� OF�MINUTES�FOR�
THE�PROGRAM�TO� LOAD�AND�FOR�THE�.IGRAPH�
SCREEN�TO�APPEAR�

%OCUMENTATION� n �n �n �0�0
%OES�ALL� THAT� IS� REQUIRED�OF�IT��"NY�BIGGER�
AND�PEOPLE�WOULD�COMPLAIN�

1RICE�7ALUE� n �n �n �n �n
*TjS�TERRIFIC�VALUE
�WELL� LESS�THAN�HALF�THE�
PRICE�OF�EQUIVALENT�1$�SOFTWARE�

*N=J9DD� J9LAF?� W �W �W �W �G
4TUNNING�STUFF�� #UT�REMEMBER�THAT�YOU�
NEED�A�HARD�DRIVE�AND�YOU�RE�BOUND�TO�
HAVE�THE�ODD�PROBLEM� IF�YOU�HAVE� LESS�
THAN��.B�OF�MEMORY�

TEXT�AS� PARAGRAPHS�	AS�OPPOSED�TO�
LINES

� THE�HYPHENATIONS� IN�WORDS�AT�
THE�END�OF�LINES� IN�THE�SCAN�HAD�BEEN�
AUTOMATICALLY�REMOVED�AND�THE�TWO�
HALVES�OF�THE�WORD�JOINED�TOGETHER�

*TjS�OBVIOUS�THAT�.IGRAPH�0$3�
DELIVERS
� AND�WHEN�YOU�CONSIDER�THE�
COST�OF�EQUIVALENT�SOFTWARE�ON�THE�
1$
�.IGRAPH�0$3�SEEMS�A�BARGAIN��
0,
� ITjS� NOT�����PER�CENT�PERFECT
� NO�
FLEXIBLE�0$3�SOFTWARE� IS� 	YET

� BUT� *�
THINK�WE�CAN� LIVE�WITH� ���PER�CENT�
ACCURACY�FOR�THE�MOMENT��$%
1 + + 1 1 + +  +

.#*++$)"� '$./
.IGROPH�0$3���������������������� _���
<S�)CAL;JB� %H=�
������,;=C@C=�$CABQ;S�/IONB�
/OCN?� ���� "?>?L;F�3;S��3��������� 1/�
I ������������������

"LFA4CAN�1LUS�WITH�0$3��������_���
<S��F@; ;N;��IGJON?L�0?=BHC=��ILJ�
�"(�� *I
��� (;H?�������BOHA�5;HA�.I;>��
*;H�';HA��0;CJ?C��0;CQ;H

#OTH�DISTRIBUTED�IN�6,�BY�
#IF>?H� %G;A?��1'�� (N>��1HCN���;��
)CFFG?;>��OMCH?MM��?HNL?�
)CFFG?;>�.I;>�
(IH>IH�*����-1�
M ��������� ����
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AND� iFIND���REPLACE�� OPTIONS�ARE�
ALSO�PROVIDED� ALONG�WITH� A�
BOOKMARK�SCHEME�WHICH� ALLOWS�
YOU�TO� INSERT�PLACE�MARKERS� INTO�

A� PROGRAM�FILE�� *N� ADDITION�TO�THIS�
THERE�ARE�OPTIONS�FOR�DEFINING�ALL�THE�
USUAL�TYPES�OF�GLOBAL�SETTINGS�FOR�TAB�
SIZE
� END�OF�LINE�BEHAVIOUR
� AUTO�
INDENTING
� AUTOMATIC�BACK�UP�
CREATION� AND� SO�ON��.OST�EDITOR�
SETTINGS�CAN�BE�SAVED�TO�DISK�AND�
WHEN�THE�EDITOR�HAS�BEEN�ASKED�TO�
CREATE� PROJECT� ICONS
�THINGS� LIKE�
BOOKMARK�SETTINGS�CAN� ALSO�BE�
STORED�ALONG�WITH�THE�PROJECT�

/OT�ONLY�CAN�THE�COMPILER�
OPTIONS�BE�CONTROLLED�DIRECTLY�FROM�
THE�EDITOR�BUT�YOU�CAN�ALSO�COMPILE

�
;*B776�'3D53>�HAS�
ARRIVED�� *F�YOU�RE�
THINKING�ABOUT�LEARNING�
A�NEW� LANGUAGE
� IS�THIS�

THE�PACKAGE�FOR�YOU �)OW�DOES�
�;*B776�'3D53>�STAND�UP�TO�THE�
COMPETITION 

8HEN�YOU�OPEN�THE�PACKAGE�
YOUjLL� FIND�TWO�MANUALS� AND�THREE�
DISKS�� �SEPARATE�PROGRAM�DISKS�ARE�
PROVIDED�FOR�8ORKBENCH�����AND�
8ORKBENCH� ��USERS�AND�THE�THIRD�
DISK�CONTAINS�THE�SYSTEMjS�UNIT�FILES�
	UNITS�ARE� LIBRARIES�OF�PREDEFINED�
FUNCTIONS
� PROCEDURES�AND�DATA
�

5HE�MANUALS�ARE�UP�TO�THE�USUAL�
HIGH� STANDARD�OF�)I4OFT�RELATED�
DOCUMENTATION��"�USER�MANUAL�AND�A�
TECHNICAL� REFERENCE�MANUAL� ARE�
SUPPLIED� 	CONTAINING�����AND����

PAGES� RESPECTIVELY
��5HE�USER�MANUAL�
PROVIDES�AN� INTRODUCTION�TO�THE�
SYSTEM�AND�DEALS�WITH�THE�EDITOR
�
COMPILER
�DEBUGGER�AND�OTHER�TOOLS��
5HERE�S�ALSO�A�SECTION� INTRODUCING�A�
NUMBER�OF�"MIGA�SPECIFIC�OPERATING�
SYSTEM� ISSUES� INCLUDING�THE�USE�OF�
THE�SYSTEMjS�"MIGA�UNITS�AND�THEIR�
CONNECTIONS�WITH�THE� LIBRARY
�DEVICE�
AND� RESOURCE�MECHANISMS�

5HE�TECHNICAL� REFERENCE�MANUAL�
DEALS�WITH�THE�SYNTAX�OF�THE� LANGUAGE�
AND�THE�)I4OFT�%�)OUSE� IMPLEMENd
TATION��"LSO� INCLUDED�ARE�MORE� UNIT�
DESCRIPTIONS� 	NAMELY�THE�%04
�
4YSTEM�AND�(RAPH�UNITS
�

5HE�MATERIAL� OF�BOTH�MANUALS� IS�
WELL�WRITTEN�� .Y�ONLY�NIGGLE� IS�THAT�*�
WOULD� HAVE�PREFERRED�TO�HAVE�SEEN�
THE�OPERATING�SYSTEM�SUPPORT

� "$)) -.
1ASCAL�IS�A�
POWERFUL�HIGH��
LEVEL� LANGUAGE�BELOVED�OF�
ACADEMICS��6NLIKE�LANGUAGES�
SUCH�AS�#ASIC�AND�$
�WHICH�STILL�
LET�THE�PROGRAMMER�TAKE�LIBERTIES�
WITH�CODE
�1ASCAL�HAS�STRICT�
RULES��*N�FACT
�THE�1ASCAL�WAY�OF�
DOING�THINGS�WORKS�TO�THE�
ADVANTAGE
�RATHER�THAN�THE�
DISADVANTAGE
�OF�THE�
PROGRAMMER��8ITH�#ASIC�TYPE�
LANGUAGES�FOR�INSTANCE�YOU�MIGHT�
START�OFF�A�PROGRAM�USING�A�
VARIABLE�CALLED�.&44"(&4�BUT
�
WHILST�USING�THIS�LATER�IN�THE�
PROGRAM
�MIGHT�MIS�TYPE�THE�
VARIABLEjS�NAME�AND�WRITE�
*7*&4�"(�&��OR�FORGET�THE���
IDENTIFIER�AND�WRITE�.&44"(&�

#ASIC�IS�HAPPY�TO�LET�YOU�DO�
THIS�AND�ON�SEEING�THESE�VARIABLE�
NAMES�WILL�ACTUALLY�CREATE�NEW�
VARIABLES�FOR�YOU��5HE�NET�RESULT�
AT�THE�END�OF�THE�DAY�IS�THAT�YOUR�
PROGRAM�WILL�NOT�WORK�AS�
INTENDED��1ASCAL�DOES���"�LET�
YOU�MAKE�SUCH�MISTAKES��*F�YOU�
DO�TRY�TO�USE�A�VARIABLE�THAT�HAS�
NOT�BEEN�PROPERLY�DECLARED�THE

COMPILER�WILL�TELL�
YOU�

1ASCAL�ALSO�HAS�USEFUL�
CONVENTIONS�CONCERNING�
FUNCTIONS�AND�PROCEDURES�AND�
THE�DATA�THEY�WORK�WITH�� *T�IS�
BECAUSE�OF�THESE�AND�OTHER�
BENEFITS�THAT�1ASCAL�HAS�A�HIGH�
PROFILE�IN�COLLEGES�AND�
UNIVERSITIES�� *N�FACT�MOST�SERIOUS�
BOOKS�ON�ALGORITHMS�AND�
PROGRAM�DESIGN�TEND�TO�ADOPT�
1ASCAL�OR�1ASCAL�TYPE�PSEUDOd
CODE�AS�THE�VEHICLE�FOR�THEIR�
EXPLANATIONS�

1ASCAL�IS�A�WELL�STANDARDISED�
LANGUAGE�AND�THERE�IS�AN�*40�
	*NTERNATIONAL�4TANDARDS�
0RGANISATION
�STANDARD�AVAILABLE��
)AVING�SAID�THAT
�THE�LANGUAGE�
DOES�COME�IN�A�NUMBER�OF�
iFLAVOURSj�AND�#ORLANDjS��# ���

�!�����BECAUSE�OF�ITS�POPULARITY�
IN�THE�1$�WORLD
�NEEDS�A�
MENTION��#Y�THE�SHEER�SIZE�OF�ITS�
USER�BASE��# ���
�!����HAS�
CREATED�ITS�OWN�iDEFACTO�1ASCAL�
STANDARDj�AND�THERE�ARE�A�GREAT�
MANY��# ���
�!����BOOKS�AND�
1%�PROGRAMS�AVAILABLE�

CHAPTER�OF�THE�USER�
GUIDE�MOVED�TO�THE�
TECHNICAL� REFERENCE�
MANUAL� BECAUSE�THAT�
WAY�ALL� THE�UNIT�
DOCUMENTATION�WOULD�
HAVE�BEEN�TOGETHER�

5)&�)*41&&%�
1"4$"-�&%*503
5HIS�MAKES�EXTENSIVE�
USE�OF�THE�8ORKBENCH���
WAY�OF�DOING�THINGS�� �
YOUjLL� FIND� ACTION�AND�
CHECK�BOX�GADGETS
�
RADIO�BUTTONS�AND�
GADGETS�WHICH� CYCLE�
THROUGH�VARIOUS�OPTIONS�AS�THEY�ARE�
SELECTED��5HE�EDITOR�LETS�YOU�WORK�
WITH�MULTIPLE�FILES�AND�ENABLES�YOU�TO�
OPEN�MULTIPLE�WINDOWS� INTO�THE�SAME�
FILE�	THIS� IS� HANDY�FOR�MULTIPLE�COPY�
AND� PASTE�OPERATIONS�BETWEEN� AREAS�
OF�THE�SAME�PROGRAM�BECAUSE�YOU�DO

UIMR�

)ESSAGE	j'IRST
� WEl ���� BUILD� THE�.ENU� STRUCTURES�
�
*:6H+G:6
��	�=1+C:66� �+1::� 

11�3ANGE�$HECKING�
@ � 4TACK�0VERFLOW�$HECKINS�
/�1� ���&RROR�$HECKING�
+� 7AR� 4TRING�$HECKING

1T�INARY�'ILE�� @@@@
0UTPUT�%IR�� @@@@p

*NCLUDE�� +FIJ5
0BJECT�� @@@@
6NITS�

BOOL� ��� 4ET)ENU4T�
4ELECTLOOP�

.UGGINS� *NFORRWTION�
-INE�/UNBER�%EBUS�
'ORCE� ���BIT�$ALLS

)E)ORY� 	,

$ONPILER�� �@@@@@

4TACK�� @��@@@@
.IN�� )EAP�� �
.AX�� )EAP�� ���

4?STEW�� ��@@@@ @
"CTION�� 	]� )I

$OMPILER�SETTINGS�ARE�EASILY�
ADJUSTED�WITHIN��;*B776�'3D53>

NOT�HAVE�TO� KEEP�MOVING�BETWEEN�THE�
SOURCE�AND�DESTINATION� SECTIONS
�

$LIPBOARD�CUT�COPY�PASTE�
FACILITIES� ARE�PROVIDED� AND�THESE�ARE�
MOUSE�CONTROLLED
� IE�BY�HOLDING�THE�
LEFT�MOUSE�BUTTON�DOWN�AND�WIPING�
THE�MOUSE�OVER�THE�AREA�OF�PROGRAM��
CODE�YOU�WISH�TO�MARK�FOR�COPYING�

5HERE� IS�A�MACRO�FACILITY�WHICH�
LETS�THE�EDITOR�LEARN
� AND� RE�PLAY
� ANY�
USEFUL� SEQUENCES�OF�KEYSTROKES�AND�
SOME�GOOD� REQUESTER�BASED� iFINDj

�;*B776�'3D53CD�EDITOR�PROGRAM

AND� RUN�YOUR�PROGRAMS��"UTOMATIC�
LOCATION�OF�ERRORS� IN�THE�SOURCE� AFTER�
A�FAILED�COMPILATION� IS� PROVIDED�AND�
THE�NET�RESULT� IS�THAT�)I4PEED�1ASCAL�
OFFERS�AN�ENVIRONMENT�WHICH�ENABLES�

YOU�TO�CREATE
� LOAD�AND�
SAVE
� COMPILE
� EDIT�AND�
RUN� FINISHED�PROGRAMS�
DIRECTLY�FROM�THE�EDITOR�S�
MENU�SYSTEM�
5HERE�ARE�FAR�MORE�
OPTIONS�THAN� SPACE�
PERMITS�US�TO�TALK�ABOUT�
BUT�THE� IMPORTANT�THING�
IS�THAT�THE�)I4PEED�
1ASCAL�ENVIRONMENT
�
WHICH� LIKE�%EVPAC���
USES�THE�EDITOR�AS�THE�
MAIN� ANCHOR�POINT
�
PROVIDES�A� LEVEL� OF�
INTEGRATION�WHICH�WILL�
APPEAL�TO�NEW�COMERS�
AND�EXPERIENCED� USERS�

5)&�$0.1*-&3
5HIS�CAN�BE�USED� AS� A�STAND�ALONE�
PROGRAM�OR�FROM�THE� INTEGRATED�
ENVIRONMENT�PROVIDED�BY�THE�EDITOR�
PROGRAM��0PTIONS�ARE�AVAILABLE�FOR�
RANGE
� STACK�OVERFLOW
� ���ERROR�AND�
STRING�LENGTH�CHECKING�AND�FOR�THE�
INCLUSION�OF�VARYING�AMOUNTS�OF�
DEBUGGING�INFORMATION�

5HE�COMPILER�IS� LARGELY�
COMPATIBLE�WITH� 5URBO�1ASCAL�����FOR�
THE�1$��5HIS� IS�A�BIG�ADVANTAGE�
BECAUSE� IT�MEANS�THAT�THE� LARGE

".*("�4)011&3�n �*446&� ���e�/07&.#&3� ����� 7 	
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&ASE�OF�6SE� n �n �n �0�0
5HE�&DITORjS� *NTUITION�8ORKBENCH���STYLE�
OF�DOING�THINGS� IS� SUPERB�BUT�THE��*)?�(�
DEBUGGER�MAY�NOT�BE�THAT�USEFUL� SINCE� IT�
NEEDS�THE�USER�TO�BE�FAMILIAR�WITH�������
ASSEMBLY�LANGUAGE�

'EATURES� n �n �n �n �0
"�POWERFUL
�WELL� IMPLEMENTED
� PACKAGE�

%OCUMENTATION� n �n �n �n �0
(OOD
� RELIABLE
� DOCUMENTATION�

4PEED� n �n �n �0�0
&DITOR�AND�COMPILER�HAVE�PERFORMED�WELL�

1RICE�7ALUE� n �n �n �n �0
#ORLANDjS� �0-�*���.��'�HAS�DONE�MUCH�TO�
BRING�DOWN�THE�PRICES�OF�1ASCAL� COMPILERS�
AND� IT� IS� IN� PACKAGES�SUCH�THE�)I4OFT�%��
)OUSE�PACKAGE�THAT�WE�SEE�THE�BENEFITS�

�1 -�''� -�/$)"� H�H�H�H�*

"T�THE�RISK�OF�SOUNDING�LIKE�)I4OFT�S�13�
DEPARTMENT�THIS� IS�ANOTHER�)I4OFT�PACKAGE�
TO�GET�THE� �THUMBS�UP�� AT��($"���#*++ �

)IGLI4PEED� 1ASCAL� 4�8� $OPGRIGIIT� �� �b� � )I4OFT
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5HE�SECOND�GRAPH� SHOWS�THE�
POPULATION�OF�THE�VIRUS�WITH� C��������
5HERE� IS�SOME�OSCILLATION�BEFORE�THE�
VIRUS�SETTLES�DOWN
� BUT�THIS�TIME�TO� A�
TWO�POINT�OSCILLATION�

'URTHER�VALUES�FOR�C�GIVE�EVEN�
MORE� INTERESTING�RESULTS
� FOR� INSTANCE�
WHEN� C�������THE� POPULATION� SETTLES�
DOWN�TO�OSCILLATE�BETWEEN�FOUR�
VALUES�	SEE� �
�� #Y�THE�TIME�VIRUSES�
WITH� A�CONTAMINATION� CONSTANT�OF�
C�������ARE� REACHED�THE�GRAPHS�HAVE�
DEGENERATED� INTO�CHAOS� 	SEE��

�WITH�
PJUMPING�BETWEEN�DIFFERENT�VALUES�

130(3"..*/(
"�SIMPLE�GRAPH� PLOTTING�PROGRAM�CAN�
BE�USED�TO�EXPERIMENT�WITH�VARIOUS�
VIRUSES�	IE�VALUES�OF�C
��"N�"MIGA�
#"4*$�VERSION� OF�SUCH�A� PROGRAM� IS�
SHOWN� IN� -ISTING���ABOVE�

5HIS� PROGRAM� REQUESTS� A�VALUE�
FOR�THE�CONTAMINATION� CONSTANT�C
�
AND�THEN� PERFORMS�THE�.AY�EQUATION�
FOR�THIS�VALUE�OVER�A�PERIOD� OF����
WEEKS
�DRAWING�A�TIME�SERIES�GRAPH�
	WITH�TIME�HORIZONTALLY�AND� POPULATION�
VERTICALLY
�AS� IT�PROCEEDS�� /O�AXES�
ARE�PLOTTED� BECAUSE�THE�ACTUAL�
VALUES�ARE�UNIMPORTANT
� THE�PROGRAM�
SIMPLY�DEMONSTRATES�DIFFERENT�
BEHAVIOUR�PATTERNS�

5HE�MAIN� BODY�OF�THE� PROGRAM� IS�
THE� '03���/&95� LOOP�CONTAINING�THE�
EASILY�RECOGNISABLE�.AY�EQUATION
�
AND�THE� -*/&�COMMAND�WHICH�DRAWS�
A� LINE�FROM�ONE�POINT�TO�THE� NEXT�
/OTE�THAT�BECAUSE�THE� RANGE�OF�THE�
WEEK�VARIABLE�	��TO���
� IS�SMALL� IN�
RELATION� TO�THE� HORIZONTAL� SCREEN�
RESOLUTION� 	��TO����
� USED� BY�-*/&
�
THE�X�POSITION� PASSED� TO� -*/&�MUST�
BE�MULTIPLIED�BY�EIGHT�TO�USE�THE�
WHOLE� SCREEN��4IMILARLY�P�HAS�TO�BE�
MULTIPLIED�BY�����BECAUSE�OF�ITS�
SMALL� RANGE�	��TO� ���
�

&XPERIMENTATION�WITH�THIS�
PROGRAM�SHOULD� ESTABLISH� THAT�
n � P�ALWAYS�TAKES�A�FEW�WEEKS�TO�
SETTLE� INTO�A�PATTERN
n � *N�MOST�CASES�THE�HIGHER�THE�
VALUE�OF�CTHE�MORE�VALUES�P�
OSCILLATES�BETWEEN
n � P�ALWAYS�OSCILLATES� BETWEEN�AN�
EVEN� NUMBER�OF�VALUES�	EXCEPT� IN� THE�
CHAOTIC� REGIONS
� AND�WHEN� C�IS�ONE�OF�
A�CERTAIN�SET�OF�VALUES
�TRY�C�����

n � 7ALUES�OF�C�ABOVE�����GIVE�
MEANINGLESS� RESULTS

*T�WOULD�BE�DIFFICULT�TO�FIND�THE�
EXACT�VALUE�OF�C�AT�WHICH�THE

OSCILLATIONS�GO
� SAY
� FROM�ONE�TO�TWO�
NUMBERS�USING�THIS� PROGRAM��"�BETTER�
WAY� IS�TO�COMBINE�THE�GRAPHS�OF�ALL�
THE� POSSIBLE�VALUES�OF�C�INTO�ONE�
5HE�COMPOSITE�GRAPH�THAT�RESULTS� IS�
REFERRED� TO�AS�THE� 'EIGENBAUM�
DIAGRAM� 	SEE�BELOW
��(ENERATING�THIS�
IS�SIMPLE�BECAUSE�WE�ALREADY�HAVE�A�
PROGRAM�TO�CALCULATE�SUCCESSIVE�
VALUES�OF�P�

5O�DRAW�THE�'EIGENBAUM�DIAGRAM�
IT� IS� NECESSARY�TO�COMPRESS�THE�TIME�
SERIES�GRAPH� FOR�EACH�VALUE�OF�C�SO�
THAT�IT�FITS� INTO�ONE�VERTICAL� COLUMN�OF�
PIXELS�ON� THE�SCREEN��"LL� OF�THESE�
COMPRESSED�GRAPHS�ARE�THEN�DRAWN�
ACROSS� THE�SCREEN� SO�THAT�THEY�FORM�
A�MAP�OF�P�AGAINST�C�	SEE�THE�"MIGA�
#"4*$� PROGRAM� IN� -ISTING��
��5HIS�
DIFFERS� FROM� -ISTING��� IN� THAT�
n � 5HE�VIRUS� POPULATION� IS� NOW�
CALCULATED� FOR�����WEEKS�� #ECAUSE�
THE� SYSTEM� RELIES�ON� FEEDBACK�THE�
FIRST����CALCULATIONS�ARE� PERFORMED�TO�
ENSURE�THAT�P�HAS�STABILISED
� BUT�
THEY�ARE�THEN� IGNORED� AND�ONLY�THE�
SECOND����ARE�PLOTTED�
n � "LL� POINTS�ON�THE�GRAPH�ARE� NOW�
PLOTTED�AT�THE� SAME�HORIZONTAL
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POSITION� AND�ARE�NOT�CONNECTED�BY�
LINES�SO�OSCILLATORY�PATTERNS�ARE�
EASILY� IDENTIFIABLE�
n � "�'03���/&95� LOOP� IS� USED� TO�
GENERATE�VALUES�OF�C�BETWEEN� ����
AND�����	VALUES� BELOW�����ARE�NOT�OF�
INTEREST�BECAUSE�THEY�STABILISE�AT�A�
SINGLE�VALUE
�

8)"5�%0&4�*5�.&"/ 
5HE� 'EIGENBAUM�DIAGRAM� IS� NOT�ONE�
OF�THE�MOST�ATTRACTIVE�FRACTALS� BUT�IT�
ILLUSTRATES� HOW�A�SIMPLE
� NONd
RANDOM
� ITERATIVE� PROCESS�CAN�
PRODUCE� A�FINELY�STRUCTURED� IMAGE� IN�
PLACES�WITH�TOTAL� CHAOS� IN�OTHERS�

0NE� RESULT�OF�MUCH� SCIENTIFIC�
STUDY�OF�THE�DIAGRAM� IS�THAT�
CONVENTIONS� HAVE�BEEN� CREATED�TO�
DESCRIBE�SOME�OF�ITS�MOST�IMPORTANT�
FEATURES��5HE�SECTION�OF�SEEMINGLY�
RANDOM� PIXELS�TO�THE� RIGHT�OF�THE�
DIAGRAM� IS� LOOSELY� REFERRED� TO�AS�THE�
CHAOTIC� REGION�

5HE�POINT�WHERE�A�SINGLE� LINE�
SPLITS� INTO�TWO� IS�CALLED�A� BIFURCATION�
AND�THE�SPLITTING
� OR�BIFURCATING
�
WHICH� OCCURS�AT�THESE�POINTS� IS�
REFERRED� TO�AS�PERIOD�DOUBLING
� AS�THE�
NUMBER�OF�EQUILIBRIUM�STATES� 	THE�
PERIOD
�DOUBLES��5HE�PERIOD� IS�THE�
NUMBER�OF�POSSIBLE�VALUES�THAT�P�
OSCILLATES� BETWEEN�AFTER�STABILISING
�
�FOR�EXAMPLE�THE� SECTION�BETWEEN
�����AND������ IS� PERIOD� FOUR�

#Y�THE�VERY�NATURE�OF�PERIOD�
DOUBLING�ALMOST�ALL� SECTIONS�PAST�
C������HAVE�AN�EVEN�NUMBER�OF�
POSSIBLE� STATES
� BUT�THERE� IS�A� LARGE�
iWINDOWj� OF�ORDER� IN�THE�CHAOTIC�
REGION�WHICH� IS�OF�PERIOD�THREE�

5HE�TWO�WAY�RELATIONSHIP�
BETWEEN�ORDER�AND�CHAOS
�
DEMONSTRATED� HERE�AND� IN�"MIGA�
4HOPPER���
� REPRESENTS� A�WHOLE� NEW�
WAY�OF�PERCEIVING�NATURAL� PROCESSES�
OCCURRING�ALL� AROUND�US��"LTHOUGH�OUR�
SIMPLE�VIRUS�POPULATION� PROGRAM�HAS�
INACCURACIES� IT�STILL� ILLUSTRATES�THE�
IMPORTANT�POINT�THAT�A� NATURAL�
PROCESS�SUCH�AS� POPULATION�GROWTH�
AND�DECLINE�CAN�BE�DESCRIBED� IN� ONE�
SIMPLE�EQUATION�

*S� IT�POSSIBLE
� THEN
� THAT�EVEN�THE�
MOST�COMPLEX�NATURAL� PROCESSES�CAN�
BE� REDUCED� TO�SIMPLE�EQUATIONS
�
THUS�ALLOWING�THEM�TO�BE�PREDICTED�
WITH� RELATIVE�EASE �5HIS� IMPORTANT�
QUESTION�WILL� BE�TACKLED� NEXT�MONTH�
WHEN�WE�DISCUSS�WEATHER�FORECASTING�
AND� STRANGE� ATTRACTORS����

4QUASH� UP�ALL�THE�.AY�TIME�SERIES�GRAPHS� FOR�DIFFERENT�VALUES�OF�C
� PUT�THEM�
SIDE�BY�SIDE
� AND�YOU�GET�THE�'EIGENBAUM�DIAGRAM�SHOWN�HERE

"1.0$!.�!4,!.%)!*0�0%+*�3%0$�0$!�"!%#!*��1)� %�#.�)
THE�FOLLOWING�TWO� LINES�AT�THE�HEAD�OF�-ISTING���5HE�'EIGENBAUM�DIAGRAM�IS�ONE�OF�THE�FEW�FRACTALS�THAT�

CAN�MAKE�USE�OF�BOTH�SOUND�AND�COLOUR��#Y�PLAYING�A�
NOTE�PROPORTIONAL�IN�PITCH�TO�THE�VALUE�OF�THE�
POPULATION
�B��WHENEVER�A�POINT�IS�PLOTTED�THE�SOUND�
CAN�BE�USED�TO�GIVE�AN�AUDIO�REPRESENTATION�OF�HOW�THE�
'EIGENBAUM�DIAGRAM�	ABOVE
�DEGENERATES�INTO�CHAOS�

"T�THE� LEFT�HAND�SIDE�OF�THE�DIAGRAM�THE�PERIOD� IS�
ONE
� SO�THE�TONE� IS�CONSTANT
�AFTER�BIFURCATION�THE� TONE�
OSCILLATES�BETWEEN�TWO�PITCHES
� AND�BY�THE�END�OF�THE�
DIAGRAM�CHAOS�HAS�CREATED� RANDOM�TONES��"DDING�THE�
FOLLOWING�COMMAND�AFTER�THE�14&5� LINE� IS�THE�EASIEST�
WAY�TO�CREATE�THE�SOUND�

1.3-#�K
���������G

5O�ADD�COLOUR
� AS�WELL� AS�THE�X�AND�Y�POSITION�WE�NEED�
TO� KNOW�ANOTHER�PIECE�OF�INFORMATION� TO�BE�REPRESENTED�
IN�COLOUR
� FOR�INSTANCE�THE� NUMBER�OF�TIMES�EACH� POINT�
HAS� BEEN� PLOTTED
�WHICH� IS�DIFFERENT� IN�DIFFERENT�SECTIONS�
OF�THE�'EIGENBAUM�DIAGRAM�� *N� THE�FIRST�SECTION�EACH�
POINT� IS� PLOTTED����TIMES
� IN� THE�SECOND����TIMES
� AND�
SO�ON�UNTIL� POINTS�ARE� RARELY�PLOTTED�MORE�THAN�ONCE�

5HE�DEFAULT�SCREEN� SET�UP�USED� BY�"MIGA�#"4*$�ONLY�
ALLOWS�FOUR�COLOURS�TO�BE�USED�� *T� IS� THEREFORE�NECESSARY
�
IF�WE�ARE�TO�MAKE�FULL� USE�OF�THE�"MIGAjS�COLOUR�
CAPABILITIES
� TO�OPEN� A� NEW�SCREEN�WITH����COLOURS�
BEFORE�DRAWING�THE�DIAGRAM��5HIS�CAN�BE�DONE�BY�ADDING

1"0$$-��������������
5(-#.5����"JGJPM�%@DB@MD=<PH�#D<BM<H��� )�
����	
��������	�����

*N�SIMPLE�TERMS�THESE�TWO� LINES�OPEN�A�HIGH� RESOLUTION
�
NON�INTERLACED
�SCREEN�WITH� A����COLOUR�CAPACITY�AND�
THEN�OPEN�A�WINDOW�ON�THAT�SCREEN�TO�WHICH�ALL�
SUBSEQUENT�"MIGA�#"4*$�OUTPUT�WILL� BE�SENT��5HE�COLOUR�
PLOTTING�ROUTINE�CAN� NOW�BE� INCORPORATED� INTO�THE�
PROGRAM�BY�REPLACING�THE�14&5� LINE�WITH� THE�FOLLOWING�
PROGRAM�FRAGMENT�
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5HE�ACTUAL� COLOUR�IN�WHICH�A�POINT� IS� PLOTTED� IS�
DETERMINED�BY�FINDING�THE�OLD� COLOUR�OF�THE�POINT�WITH�THE�
10*/5�FUNCTION�AND�ADDING���� #ECAUSE�WE�ARE� LIMITED�TO�
���COLOURS
� .0%���� IS�TAKEN�OF�THE�COLOUR�VALUE� IN�ORDER�
TO�KEEP�THE�COLOUR�WITHIN�THE� RELEVANT���TO���� RANGE�
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&XEC��4O�FAR�WE�VE�DISCUSSED�NOTHING�
BUT�THE�BEDROCK�OF�THE�SYSTEM�� *T�
SEEMS� LIKE�HERE� IS�NO�WATER
� ONLY�
ROCK�� -ETjS� LOOK�THEN�AT�THE�ACTUAL�
USES�TO�WHICH� IT�CAN�BE�PUT�

0NE�OBVIOUS�USE� IS�TO� RUN� AN�
ANTI�VIRUS� PROGRAM�� 'OR�MOST�OF�THE�
TIME� IT�WILL�JUST�SIT�THERE
� DOING�
NOTHING�� #UT�ONCE�A�NEW�DISK�HAS�
BEEN�PLACED� IN�THE�DRIVE
�THE�ANTId
VIRUS� PROGRAM�WILL� SCAN� IT�FOR�VIRUSES�
AND� INFORM�THE�USER� IF�ANY�HAVE�BEEN�
FOUND�� *T�IS� POSSIBLE�TO� LOAD� UP�SUCH�
A�PROGRAM�EVERY�TIME�A�DISK�NEEDS�TO�
BE�CHECKED�FOR�VIRUSES
� BUT�IT jS�FAR�
LESS� HASSLE�TO� HAVE�ONE�RUNNING�ON�
THE�SYSTEM�ALL� THE�TIME�� #ECAUSE�THE�
PROGRAM�SPENDS�MOST�OF�ITS�TIME�
WAITING�FOR�A�DISK�TO�BE� INSERTED
� IT�
TAKES�UP�VERY� LITTLE�OF�THE� PROCESSORjS�
RESOURCES�AND�HAS�NO�NOTICEABLE�
EFFECT�ON�THE�"MIGAjS�SPEED�

*� USE�THE�PUBLIC�DOMAIN� PROGRAM�
,ILL�%A�7IRUS
�WHICH� *� KEEP� IN�THE�C��
DIRECTORY�OF�MY�SYSTEM�DISK��5O�SET�IT�
GOING
� *� INCLUDE�THE�FOLLOWING�LINE� IN�
MY�STARTUP�SEQUENCE
�JUST�BEFORE�THE�
i-OAD8#�DELAYj� LINE�

MPI��IDG�� �IDG��>�F?QDDD

5HE�"MIGA%04�COMMAND� iRUNj� SETS�
ANOTHER�PROGRAM� RUNNING�
INDEPENDENTLY�OF�THE�PROGRAM�THAT�
LAUNCHED� IT�	IN�THIS�CASE�THE�STARTUP��
SEQUENCE
��5HE�TWO� PECULIAR�CLAUSES�
i�NIL�j� AND� i�NIL�j� ARE�USED�TO�ENSURE�
THAT�THE�CONSOLE�WINDOW� IS�CLOSED�
AFTER�THE�STARTUP�SEQUENCE�HAS�
FINISHED��"LTHOUGH�THE�VIRUS� KILLER�
OPERATES�FROM� ITS�OWN�WINDOW
�THE�
iRUNj�COMMAND�WILL� ALSO�ATTACH� IT�TO�
THE�WINDOW�FROM�WHICH� IT�WAS�
LAUNCHED�� � IN�THIS�CASE�THE�WINDOW�
BELONGING�TO�THE�STARTUP�SEQUENCE�� �
AND�THIS�WINDOW�WILL� NOT�BE�CLOSED�
UNTIL� THE� PROGRAM�BEING�RUN�HAS�
FINISHED��5O�AVOID�THIS
� THE� INPUT�AND�
OUTPUT�OF�THE�VIRUS�KILLER�ARE� REd
DIRECTED�TO� iNILj ��5HIS�BASICALLY�TELLS�
THE�PROGRAM�THAT�IT�HAS� NO�USE�OF�THE�
CONSOLE�WINDOW
�WHICH� CAN�SAFELY�BE�
CLOSED�EVEN�THOUGH�THE�PROGRAM� IS�
RUNNING�

5)&�4:45&.�$-0$,
"NOTHER�SIMPLE�EXAMPLE�OF�MULTId
TASKING�IS� IN�THE�DISPLAY�OF�THE�
SYSTEM�CLOCK��8OULDN�T�IT�BE�NICE�TO�
HAVE�THE�TIME�AND�DATE�CONSTANTLY�
DISPLAYED�AT�THE�TOP�OF�THE�SCREEN �
8ELL
� THE�FOLLOWING�LINE� IN�YOUR�
STARTUP�SEQUENCE
� AGAIN�JUST�BEFORE�
THE� iLOAD8#�DELAYj� LINE
�WILL� DO�THE�
TRICK�

MULTITASKING
�WHICH�MANY�PEOPLE�ARE�
UNAWARE�OF
� IS�TO�FORMAT�MORE�THAN�
ONE�DISK�AT�THE�SAME�TIME�� *N�FACT
�
YOU�CAN�FORMAT�AS�MANY�DISKS�AS�YOU�
HAVE�DISK�DRIVES�� 4IMPLY�STICK�THEM�
IN
�CLICK�ON�THEM�AND�SELECT�
i*NITIALISEj� FROM�THE�%ISK�MENU�OF�THE�
8ORKBENCH� SCREEN�

0F�COURSE
�MULTITASKING�FOR�MOST�
PEOPLE�MEANS�THE�ABILITY�TO� RUN�MORE�
THAN�ONE�APPLICATION�AT�THE�SAME�
TIME��:OU�MIGHT
� FOR� INSTANCE
� BE�
WORKING� IN�A�WORD� PROCESSOR��0NCE�
YOU�HAVE�FINISHED�WRITING�YOUR�LETTER
�
YOU� SELECT�PRINT�TO�GET�A�HARDCOPY��
*NSTEAD�OF�WAITING�AROUND�FOR�IT�TO�
PRINT
�YOU�CAN�SWITCH�OVER�TO�YOUR

FINISHED�DOCUMENT�ALL� READY�TO�SAVE�
ON� TO� IT�

*T�SHOULD�BE�OBVIOUS�THAT�THE�TWO�
PRIMARY�REQUIREMENTS�FOR�GOOD�
MULTITASKING�ARE�SPEED�AND�MEMORY��
&VERY�NEW�PROGRAM� RUN�OF�NECESSITY�
SLOWS�DOWN�THE�SPEED�OF�ALL�OF�THE�
OTHERS�ALREADY�RUNNING��8HILE�THE�
"MIGA�CAN�QUITE�HAPPILY�HANDLE�TWO�
OR�THREE�NON�SPEED� INTENSIVE�
APPLICATIONS� RUNNING�AT�ONCE
�YOU�WILL�
REALLY�NOTICE�THE�DIFFERENCE� IF�YOU�TRY�
WORD� PROCESSING�WHILE
� SAY
�A�
.ANDELBROT�GENERATOR�IS� AT�WORK�� *F�
YOU�NEED�TO�DO�A� LOT�OF�MULTITASKING�
REGULARLY
� THE�SOLUTION� IS�TO�BUY�AN�
ACCELERATOR�
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"S�YOU�CAN�SEE
�THE�COMMAND�USES�
iNILj� IN�THE�SAME�WAY�AS�WITH�THE�
INVOCATION� OF�THE�VIRUS�KILLER�

0NE�POSSIBLE�USE�OF

WERE�PART�OF�MEMORY�� PROGRAMS�CAN�
BE�SWAPPED� BETWEEN�HARD�DISK�AND�
MEMORY�AS� AND�WHEN�THEY�ARE�
NEEDED��"LTHOUGH�THIS�OVERCOMES�THE�
LIMITATIONS�OF�INSUFFICIENT�MEMORY
� IT�
HAS�THE� SIDE�EFFECT�OF�FURTHER�SLOWING�
EVERYTHING�DOWN��"T�THE�MOMENT
�
VIRTUAL�MEMORY�IS�NOT�AN�OPTION�FOR�
THE�AVERAGE�"MIGA�USER
� SO�BUYING�
MORE� REAL�MEMORY�IS�THE�ONLY�
SENSIBLE�OPTION��"S�WEjVE�ALWAYS�
SAID� IN�"MIGA�4HOPPER
� THE�MORE�
MEMORY�THE�BETTER�

5HATjS� ABOUT�ALL�WE�HAVE�SPACE�
FOR�THIS�MONTH
� BUT�BEFORE� *� GO� *jLL�
MENTION�THE� INTRIGUING�SITUATION�OF�
SIMULTANEOUSLY� RUNNING�TWO�COPIES�OF

5HE�'7@�'3>�WORD�PROCESSOR�IS�ALL� READY�TO�PRINT��
0NCE�PRINT�IS�SELECTED
�THE�1REFERENCES�PRINT�
PROGRAM�WILL� BE�ENGAGED
�AND�THE�USER�CAN�GET�ON�
WITH�DOING�SOMETHING�ELSE

SPREADSHEET�PACKAGE�AND�CONTINUE�
WORK�ON�YOUR�ACCOUNTS�

.AKING�USE�OF�MULTITASKING�CAN�
OFTEN� SAVE�YOU� LOTS�OF�TIME��5HERE�
WAS�AN�OCCASION�WHEN� *� HAD�TO� LOW��
LEVEL� FORMAT�MY�HARD�DISK�� /OW�THIS�
TAKES�WELL� OVER�AN�HOUR
� AND�TIME�
WAS�PRECIOUS��4O� *� SET�THE�FORMAT�
PROGRAM�AWAY
� AND�THEN�GOT�ON�WITH�
MY�WORK�USING�1ROTEXT
� SAVING�
OCCASIONALLY�TO�THE�3".�DISK�� #Y�THE�
TIME�THE�DISK�WAS�FORMATTED� *� HAD�A

5HE�8ORKBENCH�SCREEN��4EVERAL�PROGRAMS�CAN� RUN�
SIMULTANEOUSLY�IN�WINDOWS�ON�THIS�SCREEN��1ROGRAMS�
CAN�ALSO�RUN� IN�THEIR�OWN�SCREENS
�WITH�DIFFERENT�
COLOURS�AND� RESOLUTIONS��4WAPPING�SCREENS� IS�
ACHIEVED�BY�CLICKING�ON�THE�GADGET�AT�THE�TOP�RIGHT�
OF�THE�SCREENjS�TITLE �BAR��4CREENS�CAN�BE�DRAGGED�UP�
AND�DOWN�WITH�THIS�BAR�TO�REVEAL�OTHERS�BENEATH

THE�SAME�PROGRAM�� *N�MOST�CASES
�
THIS�WOULD� RESULT�IN�EACH�COPY�TAKING�
HOLD�OF�THE�CHUNK�OF�MEMORY� IT�NEEDS�
AND�ACTING�COMPLETELY�INDEPENDENTLY�
OF�THE�OTHER��5HERE� IS�AN�"MIGA%04�
COMMAND
� HOWEVER
�WHICH�ENABLES�
CERTAIN� PROGRAMS�TO� BE�USED�SEVERAL�
TIMES�ALTHOUGH�ONLY�ONE�COPY� IS�
PRESENT� IN�MEMORY��5HE�COMMAND� IS�
iRESIDENTj �� .ORE�ABOUT�THIS�AND�OTHER�
MULTI�TASKING�ASPECTS�OF�"MIGA%04�
NEXT�MONTH�� ��

"N�ADEQUATE�AMOUNT�OF�MEMORY�
IS�EVEN�MORE� IMPORTANT�� #EARING� IN�
MIND�THAT�ALL� OF�THE�PROGRAMS�RUNNING�
AT�ANY�ONE�TIME�MUST�BE�PRESENT�IN�
MEMORY
� A�STANDARD�"MIGA�DOESNjT�
REALLY�HAVE�SPACE�FOR�MORE�THAN�A�
COUPLE�OF�DECENT�SIZED�APPLICATIONS��
6NIX
� AN�OPERATING�SYSTEM�POPULAR�ON�
MINI� COMPUTERS
�GETS�AROUND�THIS�
PROBLEM�BY�USE�OF�A�STRATEGY�KNOWN�
AS�VIRTUAL�MEMORY��5HIS�ENABLES�THE�
COMPUTER�TO�TREAT� ITS�HARD�DISK�AS� IF�IT

�7>FI7�'3;@E�RUNS�ON�ITS�OWN�
CUSTOM�SCREEN��5HIS� IMAGE�
COULD�BE�SAVED�TO�3".�DISK�
AND� IMPORTED�INTO�'7@�'3>
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�($"� "LSO�ON� ITS�OWN�SCREEN� IS�A�
.ANDELBROT�GENERATOR�� * T jS�
CALCULATION� INTENSIVE
�AND�
TENDS�TO�SLOW�THE�"MIGA�
DOWN

.EANWHILE
�A�4HELL�WINDOW�IS�OPEN�ON�THE�
8ORKBENCH�SCREEN��5HE�DISK�FORMATTING�PROGRAM�
HAS�BEEN�LAUNCHED�FROM�HERE
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-"!JJO�AJION�MP=T�
-"!JJO�AJION�MP=T�AJIO�
-"!JJO�AJION�?D<HJI?���
-"!JJO�AJION�?D<HJI?�
-"!JJO�AJION�?D<HJI?�AJIO�
-"!JJO�AJION�JK<G���
-"!JJO�AJION�JK<G�
-"!JJO�AJION�JK<G�AJIO�
-"!JJO�AJION�N<KKCDM@���
-"!JJO�AJION�N<KKCDM@�
-"!JJO�AJION�N<KKCDM@�AJIO�
-"!JJO��AJIO�N���B<MI@O������
-"!JJO�AJION�B<MI@O�
-"!JJO��AJION�B<H@O��AJIO

8ORKBENCH���USERS�WILL� FIND� THAT�THEY�DONjT �HAVE�SOME�OF�THESE�FILES�ON�THEIR�
DISK��5O�MAKE�ROOM
� THEY�MUST�ALSO�DELETE�THE�FOLLOWING�

-"!JJO��KM@AN�R=K<OO@H
-"!JJO�KM@AN�JQ@MN><I
-"!JJO�KM@A�N�K<G@OO@
-"!JJO�KM@AN�N>M@@IHJ?@
-"!JJO�KM@A�N���DH@
-"!JJO�GD=N�M@SSNPKKJMO�GD=M<MT
-"!JJO��GD=N�H<OCD@@@NDIBOM<IN��GD=M<MT
-"!JJO��GD=N�M@SSNTN�GD=��GD=M<MT
-"!JJO�M@SS>���
-"!JJO��M@SS>
-"!JJO�NTNO@H�M@SSH<NO
-"!JJO�>�H<BO<K@

/OW� IT�S�TIME�TO�COPY�THE� RELEVANT�FILES�FROM�THE�/ORTH$�DISK�ON�TO�YOUR�NEWLY�
CREATED� /$#OOT�DISK�

>JKT�-JMOC"�=DI�-JMOC"�-"!JJO�PODGDOD@N�
>JKT�-JMOC"�=DI� ��*�-"!JJO�PODGDOD@N�
>JKT�-JMOC"�=DI�!GDIF�-"!JJO�PODGDOD@N�
>JKT�-JMOC"�=DI�>>�-"!JJO�PODGDOD@N

5HE�EDITOR�.EMACS�MUST�ALSO�BE�COPIED� INTO�THE� UTILITIES�DIRECTORY�� &XACTLY�
HOW� IT�IS�DONE�WILL�DEPEND�ON�THE�VERSION�OF�8ORKBENCH�YOU�ARE�USING�� 5HIS�
WORKS�FOR�VERSION� ����

>JKT��$SOM<N�����OJJGN�H@H<>N��-"!JJO�PODGDOD@N

/OW�TO�MAKE�DIRECTORIES� FOR�THE� INCLUDE�FILES�AND� LIBRARY�FILES
� AND�COPY�THE�
STUFF�INTO�THEM�

H<F@?DM�-"!JJO�DI>GP?@
>JKT�-JMOC"�DI>GP?@����-"!JJO�DI>GP?@
H<F@?DM�-"!JJO�>GD=N
>JKT�-JMOC"�>GD=N�GD=>�<�-"!JJO�>GD=N
>JKT�-JMOC"�>GD=N�>MO��J�-"!JJO�>GD=N

.ODIFY�THE�STARTUP�SEQUENCE�SO�THAT�THE�COMPILER�KNOWS�WHERE�TO�FIND� ITS�
INCLUDE�FILES� AND� LIBRARIES�� 6SE�AN�EDITOR�SUCH� AS�.EMACS�AND�MODIFY�THE�
DISKjS�STARTUP�SEQUENCE�	HELD� IN�THE� S�DIRECTORY
� SO�THAT�THE�FINAL� LINES� READ�
AS�FOLLOWS�

�+J<?5!�?@G<T�
>?�-"!JJO�
<NNDBI�>GD=N��-"!JJO�>GD=N�
N@O@IQ�(-"+3#$�-"!JJO��DI>GP?@�
I@RNC@GG��I@R>JI��������������-JMOC"��
@I?>GD��IDG�

8ORKBENCH��� USERS�SHOULD� REPLACE� THE� iNEWSHELF� LINE�WITH��

I@RNC@GG��>JI��������������-JMOC"�

5HE�FINAL� STEP� IS�TO�MAKE�THE�DISK�BOOTABLE��

DINO<GG��

*NSERT�THE�/$#OOT�INTO�DF0�
� TYPE� iDF0�j� AND� HIT�<3ETURN>
�0NCE�THE�DISK�HAS�
STOPPED�WHIRRING
� YOUjRE� READY�TO� REBOOT�WITH�YOUR�NEWLY�MADE�DEVELOPMENT�
DISK�

TO�THE�SECOND�MACHINE�AND� THEN�BE�
CAPABLE�OF�RECOMPILATION�� 5HIS�
RECOMPILED� PROGRAM�SHOULD�THEN� RUN�
WITHOUT�HASSLE�

4IMILAR�CLAIMS�HAVE�BEEN�MADE�
FOR�#ASIC
� BUT�THERE�ARE�SO�MANY�
VERSIONS�THAT�CONVERTING�EVEN� A�
SIMPLE� PROGRAM�FROM�ONE�MACHINE�TO�
ANOTHER�INVOLVES�A� LOT�OF�RE�WRITING�� $
�
ON� THE�OTHER�HAND
� IS�STANDARDISED�
ACROSS� ALL� PLATFORMS��5HIS� IS�ACHIEVED�
BY�KEEPING�THE� LANGUAGE�SMALL�� �$�
HAS�SURPRISINGLY�FEW�KEYWORDS�

:OU�MAY�BE�WONDERING�HOW� IT�CAN�
PROVIDE�CONTROL� OVER�OPERATING�SYSTEM�
COMMANDS
�GRAPHICS
�WINDOWS�AND�
SO�ON�ACROSS�ALL�MACHINES
� EVEN�
THOSE�THAT�DONjT �HAVE�HIGH� RESOLUTION�
GRAPHICS�OR�WINDOWS�SUPPORT � *N�FACT�
$�NEATLY�SIDE�STEPS�THE�PROBLEM�BY�
NOT�PROVIDING�SUPPORT�FOR�ANY�OF�THESE�
THINGS�� /OR�DOES� IT�PROVIDE�FACILITIES�
FOR�PRINTING�TEXT�TO�THE�SCREEN
� OR�
EVEN�FOR�DEALING�WITH� STRINGS�OF�
CHARACTERS�

*/�4611035�0'�$
"LL� OF�THESE� FUNCTIONS�ARE�PROVIDED� BY�
A� SYSTEM�OF�LIBRARIES�� &ACH�OF�THESE�
LIBRARIES� HOLDS�A�SET�OF�RELATED�
FUNCTIONS
� ANY�ONE�OF�WHICH�MAY�BE�
CALLED�FROM�A�USER�S� PROGRAM��5HE�
IDEA� IS�THAT�THE�COMPILER�
MANUFACTURER�WILL� SUPPLY�A�SET�OF�
LIBRARIES�WITH� ITS�COMPILER�FOR�A

REQUIRED�� #ECAUSE�DIFFERENT�
MACHINES�USE�DIFFERENT�GRAPHICS�
FORMATS
� IT� IS�NEAR� IMPOSSIBLE�TO�
CREATE� LIBRARIES�SUFFICIENTLY�
GENERALISED�TO�DEAL�WITH� ALL�OF�THEM��
4O�$�COMPILERS�TEND�TO�COME�WITH�
TWO�SETS�OF�LIBRARIES�� THE� STANDARD�$�
ONES
� DEALING�WITH�TEXT� INPUT�AND�
OUTPUT
� STRINGS� AND� SO�FORTH
� AND�
MACHINE�SPECIFIC�ONES�TO�CATER�FOR�
THE�MORE�COMPLEX�OPERATIONS�

8HAT�THIS�MEANS� IS�THAT�ANY�BUT�
THE�SIMPLEST�$�PROGRAMS�WILL� NOT�BE�
PORTABLE��5RANSFERRING�AN�"MIGA�
PROGRAM�WHICH�MAKES�USE�OF�THE�
BLITTER�TO�THE�1$�WILL�CAUSE�PROBLEMS
�
AS�THE�1$�DOESNjT�HAVE�A� BLITTER��"H
�
SO�THE� IDEAL�OF�PORTABILITY� IS�AN�
UNATTAINABLE�ONE
�YOU�MAY�THINK
� BUT�
THIS� ISNjT�ENTIRELY�THE�CASE�

5HE�COMPROMISE� INVOLVES�THE�
IDEA�OF�MODULARITY��+UST�AS�THE�$�
LIBRARIES�ARE�DIVIDED� INTO�GENERAL� AND�
MACHINE�SPECIFIC� AREAS
� SO�SHOULD�
YOUR�PROGRAMS� BE� SPLIT�� 5HE�PARTS�
THAT�DEAL�WITH�GRAPHICS
� SOUND�AND�
SO�FORTH� SHOULD�BE� KEPT�AS�SEPARATE�
AS�POSSIBLE�FROM�THE�PARTS�THAT�
MANIPULATE�DATA
� PERFORM� LOGICAL�
DECISIONS�AND� SO�FORTH��5HE� RESULT�IS�
THAT�IF�YOU�COME�TO� IMPLEMENT�THE�
SAME�PROGRAM�ON� A�DIFFERENT�
MACHINE
� YOU� CAN�EASILY�FIND� AND�
CHANGE�THE�MACHINE�SPECIFIC�
SECTIONS��0THERWISE
�YOU� COULD�BE

5HERE� IS�QUITE�A�NUMBER�OF�$�COMPILERS�FOR�THE�"MIGA��5HE�PACKAGE�MOST�
PROFESSIONALS�CHOOSE� IS�4"4�-ATTICE�$
� AVAILABLE�FOR�_����FROM�)I4OFT�
p#��������������5HIS� IS�A� LOT�OF�MONEY�FOR�A� LANGUAGE�THAT�YOU�ARE�AS�YET�
UNFAMILIAR�WITH
� AND�WHICH�YOU�ARE�NOT�SURE� IS�THE�ONE�FOR�YOU�� 'AR�SAFER
�
THEN
� TO�TRY�SOMETHING�FROM�THE�PUBLIC�DOMAIN��8E� RECOMMEND�/ORTH$
� A�
PACKAGE�WHICH� INCLUDES�A� LINKER
� ASSEMBLER�AND�NUMEROUS�EXAMPLES�� *TjS�ON�
1%0.�DISK������8E�GOT�OUR�COPY�FROM�1UBLIC�%OMINATOR�WHICH�CAN�BE�
CONTACTED�ON�e��������������/ORTH$�IS� NOW�A�CHARITYWARE� PRODUCT��"� LOT�OF�
WORK�HAS�GONE� INTO� IT�� AND�WE�URGE�YOU�TO�SEND�_���TO�THE�4PASTICS�4OCIETY�
AS�THE�AUTHOR�4TEVE�)AWTIN� REQUESTS�

PARTICULAR�MACHINE��5HE�ACTUAL�CODE�
OF�THE� LIBRARIES�THEMSELVES�WILL�VARY�
DEPENDING�ON�WHICH�MACHINE�THEY�
ARE�WRITTEN�FOR
� BUT�THEY�WILL� PROVIDE�
THE� SAME�FUNCTIONS�AS�THE� LIBRARIES�
WRITTEN�FOR�ANOTHER�MACHINE�� *N�THIS�
WAY
� A�USERjS� PROGRAM�CAN�MAKE� USE�
OF�THE� LIBRARIES�WITHOUT�WORRYING�WHAT�
TYPE�OF�MACHINE� IT� IS� RUNNING�ON��"�
PROGRAM�WHICH�CALLS�THE� PRINT�
FUNCTION�ON�THE�"MIGA�WILL� ACCESS�A�
LIBRARY�WHICH� DELVES�DEEP� INTO�THE�
"MIGAjS�OPERATING�SYSTEM�� BUT�THE�
SAME�PROGRAM�COULD�BE�TRANSFERRED�
TO�THE� *#.�1$�AND� RE�COMPILED
�
WHERE� INSTEAD� IT�WOULD�MAKE�USE�OF�A�
LIBRARY�WHICH�GOT�TO�GRIPS�WITH�THE�
1$jS�OPERATING�SYSTEM� AND� LIBRARY�

5HIS�APPROACH� IS�ALL�VERY�WELL� FOR�
SIMPLE�TEXT� INPUT�AND�OUTPUT
�STRING�
HANDLING�AND� SO�FORTH
� BUT� IT�TENDS�TO�
FALL� DOWN�WHEN�MORE�COMPLEX�
OPERATIONS� SUCH� AS�GRAPHICS�ARE

SEARCHING�THROUGH�A�WHOLE�MASS�OF�
CODE� LOOKING�FOR�THOSE� INCOMPATIBLE�
FUNCTION�CALLS�

5HE�$� LANGUAGE� ITSELF�IS�ENTIRELY�
PORTABLE
� AND� SINCE�THIS�SERIES� AIMS�
TO�EXPLAIN�$�PROGRAMMING
� MOST�OF�
THE�ADVICE� IT�GIVES�WILL� BE�APPLICABLE�
TO�$�ON� ANY�MACHINE�� IT�WON�T�BE�UNTIL�
MUCH� LATER�THAT�WE�START�TO�DISCUSS�
THE�COMPLEX� IDEAS�OF�DEALING�WITH�THE�
"MIGA�S�SPECIAL� FUNCTIONS��5HIS�
MEANS�THAT�WHAT�YOU� LEARN�HERE�WILL�
BE�VALUABLE�ON� ANY�PLATFORM�� #ECOME�
PROFICIENT� IN�$�AND�YOU� BECOME�A�
VALUABLE�COMMODITY� IN�THE�
PROGRAMMING�WORLD�� /OT�ONLY�ARE�YOU�
READY�TO�WRITE�"MIGA�APPLICATIONS
�
BUT�YOU�RE� NOT�FAR�FROM�ENTERING�THE�
LUCRATIVE�MARKET�FOR�$�PROGRAMMERS�
ON�THE�1$�AND�6NIX�SYSTEMS��
'OLLOWING�THIS� SERIES
�YOU� SHOULD� FIND�
IT�NOT�ONLY�ENJOYABLE�AND�EDUCATIONAL
�
BUT�HOPEFULLY�PROFITABLE�TOO�� $ %
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F�YOUjVE� RECENTLY�BOUGHT�AN�
"MIGA�OR�HAVE�UPGRADED�YOUR�
EXISTING�MACHINE�TO �
8ORKBENCH�����
� NO�DOUBT�

YOUjVE�ALREADY�HEARD�OF�"3EXX�� #UT�
WHAT� IS� IT�AND�WHAT�ARE� ITS�
CAPABILITIES �"ND�WHY�ARE�THE

$OMMODORE�MAY�VIRTUALLY� IGNORE� IT�
WITHIN�THE�8ORKBENCH�
MANUALS
� BUT�"3EXX� IS�ONE�
OF�THE�MOST�POWERFUL�
ASPECTS�OF�8ORKBENCH�����

TECHIES�GETTING�SO�EXCITED�
ABOUT� IT �5HEREjS�NO�
DOUBTING�THAT�"3EXX� IS�
IMPORTANT�� �AFTER�ALL
�JUST�
FLICK�THROUGH�THE�PAGES�OF�
MAGAZINES�SUCH�AS��+(& �
�'-..$/�AND�YOUj LL�SEE�
"3EXX� REFERRED�TO�OVER�AND�
OVER�AGAIN
� USUALLY�
ACCOMPANIED�BY�WORDS�OF�
PRAISE��:OU�MAY�EVEN�HAVE�
BOUGHT�A�SOFTWARE�PACKAGE�
WHICH�BOASTS�"3EXX�COMPATIBILITY�
ON� ITS� PACKAGING�� #UT�WHY�ARE�
SOFTWARE�VENDORS�FLOCKING�TO�
SUPPORT�AN�ASPECT�OF�8ORKBENCH�
�����THAT�$OMMODORE�VIRTUALLY�
IGNORES� IN�THE�8ORKBENCH�MANUAL 

5HESE�ARE�JUST�A� FEW�OF�THE�MANY�
QUESTIONS�WHICH�WE�LL� BE�EXPLORING�
OVER�THE�DURATION�OF�THIS�SERIES�

#EFORE�WE�CAN� ANSWER�THESE�
QUESTIONS�THOUGH
� ITjS� IMPORTANT�TO�
UNDERSTAND�PRECISELY�WHAT�"3EXX� IS�
AND�WHAT� IT�IS�CAPABLE�OF�� 4URE
� IT�S�A�

PROGRAMMING� LANGUAGE�JUST�
LIKE�$�OR�#"4*$
� BUT� ITS�
POWER�AND�FLEXIBILITY�ARE�SO�
GREAT�THAT�IT�GOES�SO�MUCH�
FURTHER�THAN�THIS��"T� ITS�
MOST�BASIC� LEVEL
�"3EXX�
HAS� PRIMARILY�THREE�USES�� �
AS� A� PROGRAMMING�
LANGUAGE�FOR�WRITING�
STAND�ALONE�SCRIPTS�
	PROGRAMS

� AS� A�MACRO�
LANGUAGE� FOR�CONTROLLING�THE�
OPERATIONS�OF�EXISTING�
SOFTWARE� AND� AS� A�
MEDIATOR�BETWEEN�
APPLICATIONS�
-ET�S�TAKE�A� LOOK�AT�THESE�
THREE�APPLICATIONS� IN� A� LITTLE�

MORE�DETAIL�
OR�

.D� \� %ELETE� *

@@ L6ALIDATED

@+�$ALCULATION
@@ *�$ONSTANT

@@ LUJRTUAL
0,� *� $LEAR� *� $ANCEL� *

"3EXX�CAN�BE�USED�AS�A�MACRO�
LANGUAGE�TO�AUTOMATE�COMMON�
FUNCTIONS�WITHIN�PACKAGES�AS�DIVERSE�
AS�PAINT�PROGRAMS
� PAGE� LAYOUT�
SYSTEMS
�DATABASES
�WORD�
PROCESSORS�AND�SPREADSHEETS

02/'2!--).'
5HE�BASIC�"3EXX�COMMAND�SET� IS�A�
BIT�OF�A�HYBRID
BETWEEN�"MIGA%04� TMMMMM#MM�
AND�MORE�
CONVENTIONAL�
LANGUAGES�SUCH�AS�$�
AND� #"4*$��"S�A�
RESULT
�"3EXX�CAN� BE�
USED�TO�CREATE�
ANYTHING�FROM�A�
SIMPLE�"MIGA%04�LIKE�
SCRIPT�FILE�TO�
MANIPULATE�A�SET�OF�
FILES�TO�FULL� BLOWN�
APPLICATIONS�SUCH�AS�
DATABASES�ETC�� *N�MANY�WAYS
�YOUj LL�
FIND�"3EXX�PREFERABLE�TO�OTHER

YOUjD�EXPECT�FROM�A�MODERN�
PROGRAMMING� LANGUAGE�

��$1AA�/-8�.1�
><10�=9�/;1-=1�
-8B=4583�2;97�
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0NE�OF�THE�MOST�
POWERFUL� ASPECTS�OF�
"3EXX� IS� ITS�ABILITY�
TO�TALK�TO�OTHER�
APPLICATIONS�
RUNNING�UNDER�THE�
"MIGAjS�
MULTITASKING�
ENVIRONMENT�VIA�AN�
"3EXX� iPORTj ��
"LTHOUGH� SOFTWARE�
APPLICATIONS� HAVE�
TO�BE�SPECIFICALLY

WRITTEN� TO�SUPPORT�"3EXX�	THIS�
THEREFORE� RULES�OUT�MOST�PREc

LANGUAGES� BECAUSE�"3EXX�SCRIPTS�ARE�
OFTEN� SHORTER�AND�EASIER�TO�WRITE�THAN�
A� SIMILAR�PROGRAM�WRITTEN� IN� A�
CONVENTIONAL� PROGRAMMING� LANGUAGE�

5HE�CORE�COMMANDS�OF�"3EXX�ARE�
QUITE� POWERFUL� AND� ARE� IDEALLY�SUITED�
TO�MANIPULATING� INFORMATION� IN�MANY�
DIFFERENT�FORMS��5HE�COMMAND�SET�
INCLUDES�COPY�STRINGS
� STRIP� LEADING�
CHARACTERS�FROM�A�STRING
� EXTRACT�
SUBSTRINGS� FROM�STRINGS� 	A�BIT� LIKE�THE�
.*%��COMMAND� IN� #"4*$

� EXTRACT�
INDIVIDUAL�WORDS�FROM�WITHIN�A�STRING
�
EVALUATE� A� STRING
� GENERATE� A� RANDOM�
NUMBER�AND�MUCH�MORE�BESIDES��
"3EXX�ALSO� INCLUDES� ALL� THE�SORT�OF�
PROGRAM�CONTROL�CONSTRUCTS�THAT

8ORKBENCH������ SOFTWARE

�
DEVELOPERS�ARE�FLOCKING�TO�SUPPORT�
"3EXX�SIMPLY�BECAUSE� IT�PROVIDES�A�
STANDARDISED�WAY�OF�CONTROLLING�THEIR�
SOFTWARE� PRODUCTS�EXTERNALLY�

4AY
� FOR�EXAMPLE
�YOU�WANTED�TO�
CONVERT�A�SERIES�OF�RAY�TRACED�FRAMES�
STORED� IN����BIT�FORMAT�TO�)".�MODE�
SO�THAT�THEY�COULD�BE�DISPLAYED� ON� A�
STANDARD�"MIGA�USING�A� PACKAGE�
SUCH�AS�"4%(�S�"RT�%EPARTMENT�1RO��
*F�YOU�WERE�TO�DO�THIS�MANUALLY
� IT�
WOULD� NOT�ONLY�BE� RATHER�TIME�
CONSUMING
� BUT�ALSO� RATHER�BORING��
#ECAUSE�"%1RO�SUPPORTS�"3EXX
� YOU�
COULD� AUTOMATE�THIS�TASK�BY�WRITING�A�
SIMPLE�"3EXX�SCRIPT�THAT�TELLS�"%1RO

4(%�!2%88�3934%-
5HE�CORE�OF�"3EXX�CONSISTS�OF�A�
COUPLE�OF�VERY�SMALL� FILES�ON�THE�
STANDARD�8ORKBENCH������
DISTRIBUTION�DISKS��"MONG�THOSE�
INCLUDED
� THERE�ARE�BASICALLY�THREE�
FILES�THAT�MUST�BE�PRESENT�TO�GET�
"3EXX�PROGRAMS�UP�AND� RUNNING��"LL�
THE�"3EXX�COMMAND� LINE� PROGRAMS�
CAN�BE�FOUND�WITHIN�A�DIRECTORY�ON�
YOUR�BOOT�DISK�CALLED� i3&99�j �

n� 3EXX.AST�� �8ITHIN�THE�CURRENT�
RELEASE�OF�8ORKBENCH�	����

�"3EXX�
ISNjT�ACTUALLY�PART�OF�THE� FIRMWARE�SO�
IT� IS� NECESSARY�TO� INSTALL� IT�BEFORE� IT�
CAN�BE� UTILISED�

5HIS� ISN�T�AS�COMPLICATED�AS� IT�
SOUNDS�� �PROVIDING�THAT�ALL� THE�
CORRECT�FILES�ARE�ACCESSIBLE
� ALL�YOU�
NEED� TO�DO� IS�EITHER�RUN� THE

3EXX.AST�PROGRAM�MANUALLY�OR�JUST�
ADD�A� LINE�TO�YOUR�4TART6P�4EQUENCE�
SO�THAT� IT� RUNS�WHEN�THE�MACHINE� IS�
BOOTED� UP��"3EXX�DOESNjT�STAY�
RESIDENT�WHEN�THE�MACHINE� IS� RESET�
THOUGH
� SO� ITjS�MUCH�EASIER�AND� LESS�
HASSLE�TO�USE�THE� SECOND�OPTION��
3EXX.AST�SIMPLY�INSTALLS�THE�"3EXX�
COMMAND� SERVER�SO�THAT�IT�RUNS� IN�
THE�BACKGROUND�

n� 3EXX4YS-IB�LIBRARY�� �5HIS�DISK��
BASED� LIBRARY�MUST� RESIDE� IN�THE�
-*#4��DIRECTORY�OF�YOUR�BOOT�DISK�
WHEN�THE�3EXX.AST�PROGRAM� IS� RUN��
5HIS� LIBRARY�CONTAINS�ALL� THE�CORE�
INSTRUCTIONS� AND� FUNCTIONS�OF�THE�
"3EXX� LANGUAGE�� #ECAUSE� IT� IS� A�
SHARED� LIBRARY
� SEVERAL�"3EXX�SCRIPTS�
CAN� ACCESS� IT�SIMULTANEOUSLY�

n� 39�� �'INALLY�WE�HAVE�39
�A�SMALL�
4HELL�BASED� PROGRAM�THAT�IS� USED�TO�
EXECUTE�YOUR�"3EXX�SCRIPTS�

5HE�39�PROGRAM�CAN�ALSO�BE�
USED�TO�EXECUTE�"3EXX�STATEMENTS�
DIRECTLY�FROM�THE�COMMAND� LINE�OR�
FROM�WITHIN�AN�"MIGA%04�SCRIPT�� *F�
39� IS� PASSED�A�FILENAME
� IT�WILL�
ATTEMPT�TO� RUN� AN�"3EXX�SCRIPT�OF�THAT�
NAME�

%ON�T�BE�TOO�CONCERNED�ABOUT�THE�
OTHER�"3EXX�COMMANDS�WITHIN�THE�
3EXX�DIRECTORY�

8EjLL� BE�COVERING�THESE�
COMMANDS� IN� SOME�DEPTH� IN� A�FUTURE�
ISSUE
� BUT� IN�THE�MEANTIME�HERE�S�A�
QUICK� RUNDOWN�OF�WHAT�THEY�DO�

H� 	
� � � *F�THINGS�START�TO�GET�A�BIT�OUT�
OF�HAND
� THE�)*� COMMAND� CAN� BE�
USED�TO�HALT�ALL� ACTIVE�SCRIPTS�
IMMEDIATELY�

n� 39$� � �$LOSES�DOWN�AND� KILLS�THE

"3EXX�SYSTEM� IF�IT� IS�CURRENTLY�
RUNNING�

n� 54�� �5URNS�ON�"3EXX�TRACE�MODE�

n� 5&�� �5URNS�OFF�"3EXX�TRACE�MODE�

n� 5$0�� �0PENS�UP�AN�"3EXX� iGLOBAL�
TRACING�CONSOLEj �

n� 5$$�� �$LOSES�THE�GLOBAL�TRACING� ��
CONSOLE�OPENED�WITH� THE�5$0�
COMMAND�

n� 394&5�� �4ETS� A�GLOBAL� iCLIPj�
VARIABLE�

n� 39-*#�� �"DDS�AN�"3EXX�FUNCTION�
LIBRARY�TO�THE�SYSTEM�OR�DISPLAYS�A� LIST�
OF�THE�CURRENTLY�ACCESSIBLE�"3EXX�
LIBRARIES� INSTALLED�

n�8AIT'OR1ORT�� � *NSTRUCTS�THE� SYSTEM�
TO�WAIT�FOR�A�MESSAGE�TO�BE� RECEIVED�
FROM�A�GIVEN�"3EXX�HOST�	PORT
�
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WHAT�TO�DO��:OU�COULD� THEN� LEAVE�THE�
"MIGA� RUNNING�WHILST� IT�PERFORMED�
THIS�TASK�FOR�YOU
� LEAVING�YOU� TO�CATCH�
UP�ON�THE� LATEST�HAPPENINGS� IN�
4UMMER�#AY�OR�3AMSEY�4TREET�

"3EXX�DOESNjT�JUST�AUTOMATE�
APPLICATIONS
� IT�CAN�ALSO�BE�USED� TO�
EXTEND�APPLICATIONS�BY�CREATING�NEW�
iSUPER�FACILITIES�� FROM�AN�
APPLICATION�S�EXISTING�LIST�OF�FACILITIES��
4AY
� FOR�EXAMPLE
�YOU� NEEDED� TO�
PERFORM�AN�OPERATION� ON� A�
SPREADSHEET�THAT� INVOLVED�SEVERAL�
DISTINCT�STEPS�

*NSTEAD� OF�HAVING�TO�CARRY�OUT�
EACH� STEP� IN� TURN
�YOU� COULD�WRITE� AN�
"3EXX�SCRIPT�THAT�JOINED�ALL� THESE�
INDIVIDUAL� OPERATIONS� INTO�ONE
�
EFFECTIVELY�ADDING�A� NEW�FUNCTION� TO

"3EXX�	OR�SIMPLY� i3EXXj� AS� THE�
ORIGINAL�WAS�KNOWN
�WAS�DEVELOPED�
BY�A�VERY�CLEVER�CHAP�CALLED�.IKE�
$OWLISHAW�AT� *#.�� %EVELOPED�AS�A�
LANGUAGE�THAT�	IN�$OWLISHAWjS�OWN�
WORDS
�WAS� kDESIGNED�FOR�PEOPLE
� NOT�
MACHINES�
� 3EXX�BECAME�AN� INTEGRAL�
PART�OF�THE�$.4�	$ONVERSATIONAL�
.ONITOR�4YSTEM
�USER�INTERFACE�FOR�
*#.�MAINFRAMES�� 3EXX�ENABLED�
PROGRAMMERS�AND� USERS�ALIKE�TO�
PRODUCE�APPLICATIONS�QUICKLY�AND�
EASILY�WITHOUT�THE�KIND�OF�MYSTERIOUS�
ERROR�MESSAGES�AND�UNFATHOMABLE

SYNTAX�THAT�MOST�PROGRAMMERS� HAD�
BECOME�USED� TO�

3EXX�MADE� ITS�WAY�ON�TO�THE�
"MIGA� IN� �����THANKS�TO�8ILLIAM�
)AWES
� THE� AUTHOR�OF�A�NUMBER�OF�1%�
AND�COMMERCIAL�"MIGA�TITLES�
INCLUDING�$ON.AN�AND�84HELL��5HE�
"MIGAjS�MULTITASKING�OPERATING�
SYSTEM�WAS� PERFECT�FOR�3EXX�SINCE�
ANY�APPLICATION� RUNNING�UNDER�THIS�
ENVIRONMENT�COULD�BE�TREATED�AS�A�
iHOSTj 
� ENABLING�"3EXX�PROGRAMMERS�
TO� LINK�APPLICATIONS�TOGETHER�SO�THAT�
ONE�APPLICATION�COULD�CONTROL� ANOTHER

TAKE�ADVANTAGE�OF�THIS�� 5AKE�A�
MULTIMEDIA� AUTHORING�SYSTEM
� FOR�
EXAMPLE�� 4IMPLY�BY�CODING�A�COUPLE�
OF�"3EXX�SCRIPTS� INTO�THE� AUTHORING�
SYSTEM
�YOU�CAN�EXTEND� ITS� POWER�
IMMEASURABLY�� *F�THEREjS�SOMETHING�
THAT�THE�AUTHORING�SYSTEM�CANjT�DO

%ONjT�WORRY� IF�"3EXX�PROGRAMS�ARE�
MEANINGLESS�TO�YOU�� �STICK�WITH� US�
OVER�THE�COMING�MONTHS�AND�YOUjLL�
BE�CHURNING�OUT�"3EXX�SCRIPTS�WITH�
THE�BEST�OF� jEM

BUT�YOU�HAVE�A�PACKAGE�THAT�CAN�DO�
THE�JOB
� THE�AUTHORING�SYSTEM�CAN�
iSUB�CONTRACTj� THE�APPLICATION� TO�DO�
THE�JOB�FOR� IT
� PASSING�THE� RESULTS�
BACK�ONCE�THEY�RE�COMPLETE�

(*..&�.03&�108&3
"NOTHER�VERY� IMPORTANT�	AND�QUITE�
EXCITING
�ASPECT�OF�"3EXX� IS� ITS�
EXPANDABILITY�

$ONSIDERING�THE� KIND� OF�HIGH�
POWER�APPLICATIONS�TO�WHICH�"3EXX� IS�
SUITED� THAT�WEjVE�ALREADY�DISCUSSED
�
YOU�MIGHT�ACTUALLY�BE�SURPRISED�TO�
LEARN�THAT�THE�"3EXX� LANGUAGE� ITSELF�
IS�VERY�SIMPLE� INDEED��5HIS� SHOULDNjT

AND� LABORIOUS�TASKS� INVOLVING�A�
NUMBER�OF�DIFFERENT�APPLICATIONS�
COULD� BE�AUTOMATED�

"LTHOUGH�"3EXX�HAS�BEEN�FLOATING�
AROUND�SINCE� ����
� SUPPORT�HAS�
BEEN�SLOW�TO� ARRIVE�� *NDEED
� IT�IS�ONLY�
WITH�THE� RECENT�GENERAL� RELEASE�OF�
8ORKBENCH� �����THAT�IT�HAS� REALLY�
STARTED�TO�GAIN�THE�SORT�OF�ACCEPTANCE�
THAT�IT�TRULY�DESERVES��4URE
�
DEVELOPERS�EMBRACED� IT�WITH�OPEN�
ARMS�SIMPLY�BECAUSE� IT�SUITED�THEIR�
NEEDS�SO�WELL
� BUT� IT�REMAINED�A�
MYSTERY�TO�THE�REST�OF�US�FOR�MANY�
YEARS�� /OW�THAT�8ORKBENCH������HAS�
BECOME�THE�DEFACTO�STANDARD�THOUGH

*�CAN�GUARANTEE�YOU�THAT�YOUjLL�BE�
HEARING�A� LOT�MORE�ABOUT�"3EXX�

BE�CONSIDERED�A�DOWNFALL� THOUGH�� � IN�
FACT
� IT� IS�PROBABLY�"3EXXjS�ACE�CARD�

#ECAUSE�"3EXX� IS� BASED� AROUND�
A� iSHARED� LIBRARYj� 	THAT� IS
� ALL� ITS�
COMMANDS�MUST�BE�PULLED� IN�FROM�A�
DISK�BASED� LIBRARY�FILE

� IT jS�VERY�EASY�
INDEED� TO�EXTEND�THE� LANGUAGE

BEYOND� RECOGNITION��
5HEREjS�ALREADY�A�
WEALTH�OF�ADD�ON�
LIBRARIES� FOR�"3EXX�
AVAILABLE� IN�THE�
"MIGA�1%� LIBRARIES�
WHICH� ENABLE�YOU�TO�
CODE�"3EXX�SCRIPTS�
TO�OPEN�WINDOWS
�
DISPLAY�REQUESTERS
�
PERFORM�DATABASE�
OPERATIONS�AND�
EVEN�ACCESS�"MIGA�
30.� KERNEL�
ROUTINES��8ITH� THIS�
SORT�OF�SUPPORT�
AVAILABLE
� THERE�S�
NO� REASON�WHY�
"3EXX�COULDN�T�BE�
USED� TO�CODE�

ABSOLUTELY�ANY�APPLICATION�

16346*5�0'�1&3'&$5*0/
0F�COURSE�"3EXX� ISNjT�PERFECT�
	ALTHOUGH� ITjS�GETTING�THERE
�� #ECAUSE�
"3EXX� IS� AN� INTERPRETED� LANGUAGE
� IT�S�
NOWHERE�NEAR�AS�FAST�AS� LANGUAGES�
SUCH�AS�$�OR�ASSEMBLER
� SO� IT�
WOULDNjT� REALLY�BE�POSSIBLE�TO�CODE�
ARCADE�GAMES�OR�ANY�APPLICATION�
WHICH� REQUIRES� HIGH� SPEED�
CALCULATIONS�OR�DATA�CAPTURE� 	SOUND�
SAMPLING
� FOR�EXAMPLE
�� 5HEN�AGAIN
�
TASKS� SUCH�AS�DATA�CAPTURE�NEED�
ONLY�BE�HANDLED� BY�AN�"3EXX� LIBRARY�
THAT�PASSES�THE�ADDRESS�OF�THE�
CAPTURED� DATA� BACK�TO�"3EXX�

"S�YOU� SEE
�"3EXX� IS� SO�FLEXIBLE�
THAT�THEREjS�ALWAYS�A�WAY�OF�
GETTING�AROUND� ITS� SELF�IMPOSED�
LIMITATIONS�� ��
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THE�SPREADSHEET��"S�YOU� CAN�
PROBABLY�ALREADY�START�TO�APPRECIATE
�
THIS� SORT�OF�AUTOMATION�WILL� NOT�ONLY�
SPEED� UP�YOUR�WORK
� BUT�WILL� ALSO�
MAKE�THE� SPREADSHEET�MORE� POWERFUL�
AS�SEVERAL� INDIVIDUAL� OPERATIONS�CAN�
BE�PERFORMED�AT�ONCE�

5"4,�.&%*"503
"S�AN�EXTENSION�TO�"3EXX�S�ABILITY�TO�
AUTOMATE� AN�APPLICATION
� IT jS� ALSO�
PERFECTLY�POSSIBLE�TO�
USE�"3EXX�AS�A� h
MEDIATOR�BETWEEN�
TWO�	OR�MORE
�
PREVIOUSLY�
INCOMPATIBLE�
APPLICATIONS��"3EXX�
EFFECTIVELY�SITS�
BETWEEN�THE�TWO�
APPLICATIONS�AND�
PASSES�MESSAGES�
BETWEEN� THEM�

5HE�BEST�WAY�TO�
DEMONSTRATE�THIS�
CONCEPT� IS�BY�USING�A�
COMMON�EXAMPLE�
4AY
� FOR�EXAMPLE
�
YOU�WANTED� TO�PULL
TOGETHER�AN�ANIMATION�CONSISTING�OF�A�
SERIES�OF�RAY�TRACED� FRAMES�BUT�THE�
PACKAGE�THAT�YOU�WERE�USING�TO�
GENERATE� THESE�FRAMES�WAS�NOT�
CAPABLE�OF�CREATING�ANIMATIONS� ITSELF��
5O�GET�AROUND�THIS
�YOU�COULD�USE�A�
SECOND�PACKAGE�THAT�TAKES�THE�
OUTPUT�FROM�YOUR�RAY�TRACING�PROGRAM�
AND� PULLS�THEM�TOGETHER� INTO�AN�
"/*.�FORMAT�FILE�� /OW
� THIS�WOULD�
USUALLY�INVOLVE�A� LOT�OF�WORK
� BUT� IT jS�
CHILDjS�PLAY�TO�"3EXX�

1ROVIDING�THAT�BOTH� PACKAGES�
SUPPORT�"3EXX
�YOU� COULD�WRITE�A�
SCRIPT�THAT�FIRST� INSTRUCTS�THE� RAY

		\��$1BB�=/<5;>=�
-<1�:2>19�1-=51<�>:�
A<5>1�>4-9�=5857-<�
;<:3<-8=�A<5>>19�59�
-�/:9@19>5:9-7�
;<:3<-88593
7-93?-31�C

TRACING�PACKAGE�TO� LOAD� IN� A� SCENE
�
GENERATE�THE� RAY�TRACED� IMAGE�AND�
THEN� SAVE� IT�OFF�TO�DISK�� 5HE�SCRIPT�
COULD� THEN�MODIFY�THE�SCENE� 	MOVE�
THE�VIEWPOINT
� FOR�EXAMPLE
� AND� THEN�
INSTRUCT�THE� RAY�TRACER�TO� RENDER�THIS�
SCENE�AND�SAVE� IT�OFF�TO�DISK��5HE�
PROCESS�WOULD� THEN� CONTINUE�
AUTOMATICALLY�UNTIL� ALL� THE�FRAMES�
WERE�COMPLETE�� 0NCE�THIS� SITUATION�
AROSE
� THE�SCRIPT�WOULD� THEN� INSTRUCT�

THE�ANIMATION�
MMMMMMMMMMM�PROGRAM� TO� PULL� IN�

EACH�FRAME�ONE�BY�
ONE�AND�THEN�SAVE�
OUT�THE� RESULTING�
ANIMATION� IN�"/*.��
FORMAT�

0,
� THIS� IS� NOT�A�
PERFECT�EXAMPLE�OF�
"3EXX� IN�ACTION
� BUT�
IT�DOES
DEMONSTRATE� HOW�
OPERATIONS�THAT�
USUALLY� REQUIRE� USER�
INTERACTION�CAN� BE�
AUTOMATED�� *F�YOU�
WERE�TRYING�TO�
CONSTRUCT�A�

PARTICULARLY�COMPLEX�ANIMATION� USING�
���BIT�IMAGES
�YOU�COULD�EASILY� LEAVE�
"3EXX�TO�DO�THE�JOB�FOR�YOU�WHILST�YOU�
SLEPT�� *N� THE�MORNING�YOU�WOULD�
	HOPEFULLY
�FIND� THE�FINAL� ANIMATION�ON�
YOUR�HARD�DISK�WAITING�TO�BE�
DISPLAYED�� *NDEED
� THE�ONLY�THING�
"3EXX�WONjT �DO� IS�TURN� OFF�THE�"MIGA�
ONCE� ITS�JOB� IS�DONE�

.6-5*.&%*"�"/%�"3&99
"3EXXjS�ABILITY�TO�CONTROL� APPLICATIONS�
IS� BY�FAR�THE�MOST�POWERFUL� ASPECT�OF�
THE� LANGUAGE��"PPLICATIONS�TOO�CAN

� �

$&0�'ILE�� FFFL1RO$OFIN�R
��� ��� j

FL%1RO� $ONNUNICAT�IONS� SCRIPT
��
ARGUNENTS� �� GETCLIP	PPUSER@ADARGS
�
IF � ARGS� �� � � THEN� EXIT
PARSE� VAR� ARGUNENTS� IWIDTH� 	HEIGHT� RENDERNODE� FILENAME� NODE

IF � VSHOW	P
� �FL%1RO�
� THEN�
TA LL� DEIAYL���
�

ELSE�
DO

ADSTART� �� !�
LEAVE

END
EARLY� ��  

I F � �ADSTART� THEN�
DO

CALL� SETC6P	PPUSER@ADCLIP
� � k 
�
EXIT�NSG0

END

CALL� SETCLIP	PPUSER@ADCLIP
� �!�


(�2.�')(."��(�2.�')(."��(�2.�')(."
/EXT�MONTH�WEjLL�BE�TAKING�THE�FIRST�STEPS�TOWARDS�PROGRAMMING�IN�"3EXX��
*jLL�SHOW�YOU�HOW�TO�PRINT�TEXT�ON�THE�SCREEN
�GET�AN� INPUT�FROM�THE�USER�
AND�MUCH�MORE�BESIDES��5HE�WAIT�WILL� BE�UNBEARABLE
� BUT� *�CAN�GUARANTEE�
YOU�THAT� I T jLL�BE�WORTH� IT��4TAY�TUNED�

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����
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�
IFE
�THEY�SAY
� IS�FULL�OF�CHANGE��AND�W ITH�EVERY�CHANGE�COMES�A�
TRANSITION�	OFTEN�PAINFUL
� BETWEEN�THE�OLD�AND�THE�NEW��5AKE�
"MIGA%04�FOR�INSTANCE�� �WHEN�$OMMODORE�REVISED�AND�IMPROVED�
THE�WHOLE�SYSTEM
�A�LOT�OF�STUFF�WENT�OUT�AND�A�LO T�OF�NEW�THINGS�

WERE�INTRODUCED��)OWEVER
�FOR�VARIOUS� REASONS�MANY�PEOPLE�HAVE�BRIDGED�THE�
GAP�BY�FITTING �TWO�,ICKSTART�30.S�TO�THEIR�MACHINES��0NE�BOOTS�"MIGA%04�
���
�THE�OTHER�BOOTS�"MIGA%04���� �BUT�THE�TWO�SYSTEMS�SUFFER�FROM�VAST�
DOWNWARD� INCOMPATIBILITY�� �NOT�TO�MENTION�A�FEW�BUGS�

$!+,!&�� �� M �$!+,!&�� �� M �$!+,!&�� �
&CLECTIC�4TARTUP�SEQUENCE�	REVISED
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//03���
5HE�&CLECTIC�STARTUP�SEQUENCE� 	"MIGA�
4HOPPER�ISSUE���
�WAS�SUPPOSED�TO�
GET�AROUND�THIS� PROBLEM�� �BUT�AS�WITH�
MOST�THINGS�"MIGA
�THE� SITUATION�
BECAME�MORE�CONFUSED�THAN�HAD�
FIRST�APPEARED��5HE� IDEA�WAS�TO�
CHECK�FOR�A� RESIDENT�VERSION�OF�&$)0�
	ONLY�FOUND�FROM�"MIGA%04��
�AND�
SELECT�THE�APPROPRIATE�8ORKBENCH�
AUTOMATICALLY��"LTHOUGH�THE� LISTING�
SHOWN�WORKED�ON�THE�TEST�MACHINE
�
IT�DID� NOT�WORK�ON�MANY�OTHERS�� �THE�
MAIN� REASON�BEING�A�CHANGE�TO�ONE�
OF�THE�COMMANDS�� )ERE�ARE�THE�
OFFENDING�LINES�

�
�RCD>C��0�+�O@HK�#!&-

�
�N@<M>C��,'*�� 0�+�O@HK�(�
�0#1'"#,2�

6NDER�SOME�VERSIONS�OF����
� THE�
3".�DISK� IS�NOT�RELIABLE�AT�THIS�STAGE
� �SO�THE�PROGRAM�COULD�BE� REVISED�

�
�RCD>C�171��2�O@HK�#!&-

��� N@<M>C�171�2�O@HK�
�0#1'"#,2�

)OWEVER
� AS�SOME�OF�YOU�MIGHT�HAVE

ALREADY�NOTICED�THIS� IS� NOT�THE�MAIN�
SOURCE�OF�TROUBLE�� 6NDER�8ORKBENCH�
���
�8)*$)� RETURNS� k3&4*%&/5�
XXXXXl� AND�UNDER���0X� IT�RETURNS�
k */5&3/"-�XXXXl ��"LTHOUGH�THIS�MAY�
SOUND�TRIVIAL
� IT�MAKES� ALL� THE�
DIFFERENCE�SINCE�THE�PROGRAM� RELIES�
UPON�THAT�FACT�� *N� PRACTICE
�THE�����
8ORKBENCH�WOULD�ALWAYS�BE�SELECTED�
AND�THE�TEST�MACHINE�WOULD�ALWAYS�
BE� RUNNING�THE�WRONG�VERSION� OF�
8)*$)� IN� ITS������$�DIRECTORY��5HIS�
WAS�MY�FAULT
� AND� IN� RECOMPENSE
�
HERE� IS�A�NEW�"MIGA%04�COMMAND�
WHICH�DOES�WORK�

8HEN� *� SAY�A�COMMAND� *�MEAN�
JUST�THAT�� �A�TINY�ASSEMBLY� LANGUAGE�
PROGRAM�WHICH�WILL� FIX�THAT�ANNOYING�
30.�SWITCH� PROBLEM�ONCE�AND�FOR�
ALL�� /OW�*� KNOW�MANY�PEOPLE�GET�
COMPLETELY�TURNED�OFF�BY�THE�THOUGHT�
OF�kMACHINE�CODEl� AND�COMPLAIN�
THEY�HAVENjT �GOT�AN�ASSEMBLER�� �SO� *�
HAVE�PROVIDED�SOME�EXTRA�GOODIES�TO�
AVOID�ALL�THE�PAIN��5HE�EXTRAS�ARE�
CONVERSION� PROGRAMS�WRITTEN� IN�"3EXX�
	BUNDLED�WITH�8ORKBENCH��
�TO�
CONVERT�A� HEXADECIMAL� DUMP�OF�THE�
PROGRAM�S�BINARY�INTO� A� REAL�
"MIGA%04�PROGRAM��5HEY�WILL� FIND

OTHER�USES�THOUGH�� 4INCE�THIS� IS�A�
TWO�PART�FEATURE
� *�LL�BE�DISCUSSING�
THOSE�EXTRA�FEATURES� LATER�

*N�ORDER�TO�USE�THE�&CLECTIC�
STARTUP�SEQUENCE
�YOU�MUST�
CONFIGURE�YOUR�HARD�DISK�WITH�THE�
CORRECT�DIRECTORIES�AND�DIRECTORY�
NAMES�	SEE�"MIGA�4HOPPER����FOR�
DETAILS�OF�HOW�TO�DO�THIS
��5HE�
REVISED� STARTUP� IS�SHOWN� IN� -ISTING����
"LL�THE�HARD�WORK� IS�DONE�AT�4TEP� ���
5HE�PROGRAM� *4500�	WHICH�SHOULD�BE�
PRESENT�IN�THE�BOOT�PATH� OR�$�
�
RETURNS� A�8"3/�CONDITION� IF�THE�
MACHINE� IS� RUNNING�,ICKSTART�����AND�
CLEAR�IF�IT�HAS������OR�HIGHER��5HIS�
ALLOWS�THE�STARTUP�TO�MAKE�THE�
APPROPRIATE� ASSIGNMENTS�AND�BOOT�
THE�CORRECT�VERSION� OF�8ORKBENCH��
5HE�NAME� INCIDENTALLY
�WAS�COINED�
AFTER�LISTENING�TO�AN�ARGUMENT�
BETWEEN�TWO�FIVE�YEAR�OLDS�� k IT�S�NOT�
YOURSl� k *S�TOOl� k5IS� NOTl� AND� SO�ON�

6NLESS�YOU� HAVE�ACCESS�TO�$*9�
	WHERE�THE� PROGRAM� IS�AVAILABLE�FOR�
DOWNLOAD� IN�THE�"MIGA�4HOPPER�
CONFERENCE
�YOU�WILL� HAVE�TO�ENTER�
*4500�YOURSELF�� *F�YOU�ALREADY�HAVE�
AN�ASSEMBLER
� THE�PROGRAM�CAN�BE

ASSEMBLED�DIRECTLY�FROM�THAT��5HE�
PROTOTYPE�WAS�DEVELOPED�USING�
)I4OFT�%EVPAC��
� BUT�JUST�ABOUT�ANY�
ASSEMBLER� INCLUDING�$APE���,
�
"RG"SM�AND� ,�4EKA�SHOULD�DO�THE�
TRICK��5HE�VERSION� LISTED� HERE� INCLUDES�
THE� -70S�AND�DOES�NOT�REQUIRE�THE�
USUAL� HEADER�FILES�

*F�YOU�DONjT�HAVE�AN�ASSEMBLER
�
YOU�CAN�USE�THE�"3EXX�)&9�#*/� 	HEX�
COMPILER
�TO�GENERATE�THE�COMMAND�
FROM�THE�HEX�DUMP�SUPPLIED��"LL�YOU�
HAVE�TO�DO� IS�ENTER�*4500�)&9�IN�
YOUR�FAVOURITE�TEXT�EDITOR�AND�COMPILE�
IT�WITH�THE�"3EXX�PROGRAM�SUPPLIED��
"SSUMING�YOU�HAVE�PLACED�THE�HEX�
CODE� IN�4�
�THE�COMMAND�WOULD� LOOK�
SOMETHING� LIKE�THIS�

��06�&#6� ',�1��&@S"PHK�(�
!�'12--

(/7�)4�7/2+3�
*4500�4
"S�MY�&DITOR�WOULD� SAY
�THIS� IS�NOT�A�
MACHINE�CODE�TUTORIAL�� �SO�THIS�
EXPLANATION�WILL�ONLY�TOUCH�THE�
SURFACE�OF�WHAT�THIS�PROGRAM�DOES��
&VEN� IF�YOU�HAVE�NEVER�TOUCHED�AN

"�*�'&��-+,!&��M �"�*�'&��-+,!&�
"MIGA%04�� �5HE�MOST�BASIC�PART�OF�THE�"MIGA�S�OPERATING�SYSTEM�� � THE�

COLLECTION�OF�PROGRAMS�WHICH�TAKE�CARE�OF�THE�GENERAL� RUNNING�
OF�THE�MACHINE��"MIGA%04�CONCERNS� ITSELF�WITH�DEVICE�HANDLING�� CONTROL�
OF�THE� KEYBOARD
� BASIC�SCREEN�OUTPUT
� DISK�DRIVES
� PRINTERS�AND� SO�ON�

4TARTUP�SEQUENCE�� �"�PROGRAM�WHICH� IS�EXECUTED� EVERY�TIME�THE�"MIGA� IS�
SWITCHED�ON�AND�AFTER�EVERY�RESET�� *T�SETS�UP�THE�SYSTEM�SO�THAT�IT� IS�
USABLE�BY�THE�8ORKBENCH
� AND�MAY�BE�CUSTOMISED�BY�THOSE�WHO�HAVE�
UNUSUAL�HARDWARE�OR�SOFTWARE�REQUIREMENTS�

$!+,!&��� M �$!+,!&����M �$!+,!&���
*4500�4
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ASSEMBLER
�YOU�MIGHT�WANT�TO� READ�
THIS�DESCRIPTION� FOR�MORE� INFORMATION��
'OR�THE� TECHNICALLY�MINDED
� IT� IS� REd
ENTRANT�AND�RE�EXECUTABLE� 	PURE
� SO�
YOU�COULD�MAKE� IT�RESIDENT� IF�YOU�
REALLY�WANTED�TO�DO�SO�� 'OR�SAFETY
� IT�
DOES�NOT�MAKE�ANY�ASSUMPTIONS�
ABOUT�ANYTHING�� �HACKERS�WOULD� HAVE�
A�GOOD� LAUGH�AT�THIS�STRATEGY�� �BUT� IT�
WORKS�� -INE�NUMBERS�ARE�FOR�
REFERENCE�� �THEY�MUST�NOT�BE�ENTERED�

���4TORES�THE�ADDRESS�	RELATIVE�TO�
WHERE�THE�PROGRAM�HAS� LOADED� IN�
3".
�OF�AN�"4$**� STRING�DEFINED�AT�
4TEP���� IN�" L��5HIS� IS�THE�NAME�
�DOS�LIBRARYl�AND� IT�MUST�BE� IN� LOWER�
CASE�OR�THE�PROGRAM�WILL� NOT�WORK��
THIS�,ICKSTART� �FEATUREl�CAN� LEAD�TO�
SOME�ANNOYING�BUGS�

���4TORES�THE�VALUE���� IN�%0��5HIS� IS�
THE� INTERNAL�VERSION� NUMBER�OF�THE�
%04� LIBRARY�AS� RETURNED�BY�7&34*0/
� �NOT�THE�,ICKSTART�VERSION� NUMBER�� *F�
YOU�ARE�USING�;,ICK�AND� LOADING�A�
30.� IMAGE� INTO�3".
�YOU�MIGHT�
NEED�TO� REVISE�THIS�TO����� �YOU�CAN�
CHECK�THIS�USING�

��4$01(�-�?JN�GD=M<MT

WHILE�YOU�HAVE�8ORKBENCH���AND�
,ICKSTART��� LOADED��:OU�ONLY�NEED�TO�
BE�CONCERNED�WITH�THE� NUMBERS� LEFT�
OF�THE�DECIMAL� POINT�

���$OPIES�THE�VALUE�HELD�AT�ADDRESS
�� INTO�"&��5HIS� IS�CALLED�&9&$�BASE�
AND� IS�THE�ONLY�ABSOLUTE�VALUE� IN�THE�
ENTIRE�SYSTEM��"LTHOUGH� ITS�CONTENTS�
ARE� LIABLE�TO�CHANGE
� ITS�POSITION� IS�
NOT�

V;�"DDS������TO�THE�VALUE�HELD� IN�"&�
AND�JUMPS�TO�THAT�ADDRESS�AS�A�
SUBROUTINE��5HIS� IS�THE�ENTRY�POINT�FOR�
THE�&9&$�CALL
�0PEN-IBRARY
� AND�THIS�
STEP�ASKS�&9&$�TO�OPEN�THE� LIBRARY�
WHOSE�NAME� IS� POINTED�TO�BY�" L�OF�
VERSION�%0�� *N�OTHER�WORDS

DOS�LIBRARY�7���

���4TEP���ALWAYS�RETURNS�EITHER� k� l� IF�
THE� LIBRARY�OPENED�OR�THE�ADDRESS�OF�
THE� LIBRARY�BASE��5HIS�COMMAND�SETS�
A�FLAG�	A� BIT� LIKE�THE�8"3/�FLAG�IN�
"MIGA%04
�ACCORDING�TO�THE�CONTENTS�
OF�THE� RETURN�

&��5HIS�COMMAND�BRANCHES�TO�4TEP���
IF�THE� LIBRARY�OPENED�CORRECTLY�	A�NONd
ZERO�VALUE�WAS� RETURNED�AND�FOUND�BY�
4TEP��
�� *F�NOT
� IT�CONTINUES�AT�4TEP
��

Y;�4INCE�THE� LIBRARY�VERSION� ���DID�
NOT�OPEN
� THIS�COMMAND�PLACES���
	8"3/
� IN� %0���

(�� ���AND�RETURNS�TO�"MIGA%04�

���5HE�PROGRAM�GETS� HERE� IF�THE�
LIBRARY�DID�OPEN�AND�TO�BE�NICE�AND�
CLEAN
� IT�SHOULD� BE�CLOSED�BEFORE�THE

PROGRAM�COMPLETES�� 	5HIS� ISN�T�
ABSOLUTELY�NECESSARY�FOR�SUCH�A�TINY�
PROGRAM�� �BUT�*�BELIEVE� IN�PLAYING�BY�
THE�RULES
��5O�CLOSE�THE�LIBRARY
� ITS�
POINTER�IS�COPIED�FROM�THE�RETURN�
REGISTER�%0�TO�" L���

����&9&$�BASE� IS�COPIED�BACK� INTO�
"&��"GAIN
� NOT� REALLY�NECESSARY�SINCE�
"&�SHOULD�ALREADY�CONTAIN�&9&$�
BASE
�BUT�THIS�CODE� IS�GENERATED�BY�
THE�%EVPAC�MACROS� AND�ONLY�TAKES�
MICROSECONDS�

����$LOSES�THE�DOS�LIBRARY�FOR�THIS�
TASK��4TRICTLY�SPEAKING
�DOS�LIBRARY�IS�
NEVER�CLOSED
� THE�PROGRAM�JUST�GIVES�
BACK�THE� RIGHTS�TO�USE� IT�� 4EE�4TEP���
FOR�MORE� INFORMATION��
����IS�THE�-70�
FOR�&9&$�$LOSE-IBRARY�

������� 3ETURNS�THE�ALL� CLEAR
� &9*5�0,�
TO�"MIGA%04�

)08�*5�803,4�
)EX�#IN
)EX�#IN� IS� AN�"3EXX�SCRIPT�� �WHICH� IS�
NOT�"MIGA%04��)OWEVER
�"3EXX�AND�
"MIGA%04�ARE�VERY�CLOSELY�RELATED�� �
MUCH�MORE�SO�THAN�"MIGA%04�AND�
"MIGA#"4*$��:OU�CAN�THINK�OF�"3EXX�
AS�AN�EXTENSION�TO�THE�ALREADY�
POWERFUL�"MIGA%04�SCRIPTING�
LANGUAGE�AND� *�WILL� BE� INCLUDING�MORE�
OF�THESE� IN�THE�COMING�MONTHS�WHEN�
THE�NEED�ARISES��"3EXX�SCRIPTS�ARE�
USUALLY�STORED� IN�THE�4�� DIRECTORY�TOO��
'OR�DIRECT�COMPARISON
� LET�S�ASSUME�
YOU�HAD�MADE�&9�AN�ALIAS�FOR�
&9&$65&�� 3UNNING�AN�"3EXX�SCRIPT�
AND�AN�"MIGA%04�SCRIPT� LOOKS�
ALMOST� IDENTICAL�

��$6�'@S�!DI�(NOJJ�'$6�DN2JJ�
��06�'@S�!DI�(NOJJ�'$6�(N2JJ

5HE�"3EXX�MASTER�PROCESS�MUST�BE�
RUNNING�FIRST�OF�COURSE��:OU�CAN�
USUALLY�ACCOMPLISH�THIS�SIMPLY�BY�
PLACING�IT� IN�YOUR�6SER�4TARTUP�FILE�ON�
8ORKBENCH���� 	8ORKBENCH�����USERS�
CAN�ALSO�USE�THESE�PROGRAMS�BY�
OBTAINING�"3EXX�AS�AN�EXTRA�OR�BETTER�
STILL
� BY�UPGRADING�TO�8ORKBENCH��
��
5HE� REASONS�THESE�PROGRAMS�WERE�
WRITTEN� IN�"3EXX�RATHER�THAN�THE�MORE�
USUAL�"MIGA%04� IS�TWO�FOLD��"3EXX� IS�
BETTER�AT�THE�JOB�AND�AN�"3EXX�
VERSION� IS�MUCH�SHORTER��:OU�SHOULD�
ENTER�THIS�PROGRAM�USING�A�TEXT�EDITOR�
LIKE�&%�AND�SAVE� IT�IN�3&99��OR�4��
UNDER�THE�NAME�)&9�#*/�3&99�� �BUT�
ENOUGH�OF�THAT
� HEREjS�HOW� IT�WORKS�

���"LL�"3EXX�PROGRAMS�MUST�START�
WITH�A�COMMENT�OR�"3EXX�WILL�
COMPLAIN�THAT� IT�CAN�T�FIND�THE�
PROGRAM��:OU�CAN�MAKE�THE�
COMMENT�AS� LONG�OR�SHORT�AS�YOU� LIKE�
BUT�IT�MUST�START�WITH� k� � l� AND�END�
WITH� k � � l�JUST� LIKE�$�

���5HIS�COMMAND�TAKES�THE�
COMMAND� LINE�ARGUMENTS�AND�STORES�
THEM� IN�THE�VARIABLE
� kCOMl �� 	"3EXX

DOES�NOT�HAVE�A�FRONT�END�TEMPLATE�
PARSER�LIKE�"MIGA%04jS�&9&$65&�SO�
THE�PROGRAMMER�MUST�SUPPLY�HIS�OR�
HER�OWN
�

���4ETS�THE�VARIABLE� k INFILE�� TO�THE�
FIRST�WORD�ON�THE�COMMAND�LINE��5HIS�
IS�THE�NAME�OF�THE� INPUT�FILE�TO�BE�
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USE�AND�AIDS� READABILITY�

	
��1ERFORMS�THE�SAME�OPERATION�AS�
4TEP���
� ONLY�THIS�TIME� IT�OPENS�AN�
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MOST�OTHER�LANGUAGES�BALK��
"MIGA%04�USES�A�SIMILAR
� IF�MORE�
CRUDE�SYSTEM�

5HE� IDEA� IS�A�VARIABLE�CAN�
CONTAIN�ANYTHING�� �TEXT�OR�NUMBERS�� �
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VARIABLES�ARE�TREATED�AS�SENTENCES

	STRINGS
�AND�NUMBERS�� AND�"3EXX�S�
ABILITY�TO�DO�THIS�EASILY�MAKES�THE�
CODE�MUCH�SHORTER�THAN� IT�MIGHT�BE�
IN�A�CONVENTIONAL� LANGUAGE�

4OME�WOULD� ARGUE�THIS�MAKES�
CODE�HARDER�TO� UNDERSTAND
� BUT�*�
DISAGREE�

"3EXX�IS�AN�EVERYMANjS� LANGUAGE�
AND�ANYTHING�IT�CAN�DO�TO�MAKE�
THINGS�SIMPLER�FOR�THE�PROGRAMMER�IS�
A�GOOD�THING�

	��� *NITIALISES�THE� LINE�COUNTER�
VARIABLE�TO� ITS�START�VALUE�

	���0PENS�A�%0���8)*-&�CONSTRUCT��
5HIS� IS�A� LOOP�WHICH�WILL� KEEP�GOING�
UNTIL�THE�END�OF�THE� INPUT�FILE� k)&9*/l�
IS� REACHED�

	���3EADS�ONE�COMPLETE� LINE�OF�TEXT�
FROM�THE� INPUT�FILE
� )&9*/� INTO�THE�
VARIABLE� kHEXLINEl �


���0PENS�A�%0� LOOP�WHICH�WILL� LOOP�
ONCE�FOR�EACH�WORD� IN�THE� kSENTENCEl�
HEXLINE��5YPICALLY�THIS�MIGHT�LOOK�
SOMETHING�LIKE�THIS�

������$�� ��������� ���������
��������� �� �

&ACH� kWORD�� IN�THE� LINE� IS�ACTUALLY�
SEVERAL� BYTES�OF�HEX�CODE��5HE�FIRST�
FOUR�WORDS�ARE�THE�CODE� ITSELF
�THE�
LAST�WORD� IS�THE�CHECKSUM��5HE�
VARIABLE�9�� �WHICH� STARTS�AT�ONE�� �WILL�
BE� INCREMENTED�BY�ONE�AFTER�EACH�
COMPLETE� LOOP�


	��5HE�VARIABLE� �LONGl� IS�SET�TO�THE�
WORD�POINTED�TO�BY�POSITION�9��5HE�
CHOICE�OF�VARIABLE�NAME�REFLECTS�THE�
FACT�FOUR�BYTES� 	A� LONGWORD
�ARE�BEING�
READ�FROM�THE�STRING��0N�THE�FIRST�
PASS
� USING�THE�PREVIOUS�EXAMPLE�
THIS�VARIABLE�WOULD� READ�

������$�



��0PENS�ANOTHER�%0� LOOP�WHICH�
WILL� STEP�THE�VARIABLE�:�FROM�ONE�TO�
EIGHT�ADDING�TWO�EVERY�COMPLETE�
LOOP�� ��������


���5HIS� LINE� LOOKS�QUITE�COMPLEX�AT�
FIRST�GLANCE
� BUT� IN�FACT�IT�S�QUITE�
SIMPLE�� 1UT�SIMPLY�IT�CONVERTS�ONE�
BYTE�FROM�THE�HEXADECIMAL� LONGWORD�
IN� k LONG�� AND�WRITES� IT�TO�THE�OUTPUT�
FILE
�130(�� -ET�S�BREAK�IT�DOWN� INTO�
SOME�BITE�SIZED� PIECES�

��� )EX#YTE�SUBSTR	LONG 
: 
� 

���#YTE�X�C	)EX#YTE

���W R I TE C H T �P R O G �
 #YTE


5HE�FIRST�STEP�TAKES�TWO�CHARACTERS�
FROM�THE�STRING�IN� �LONGl� STARTING�AT�
POSITION�:�� 6SING�OUR�PREVIOUS�
EXAMPLE�AND�ASSUMING�:�WAS�ONE
�
)EX#YTE�CONTAINS� k��l ��5HE�SECOND�
STEP�CONVERTS�THE�"4$**� STRING� k�� l�
INTO�A�ONE�BYTE�CHARACTER�EQUIVALENT
� �9�$� IS�THE�"3EXX�FUNCTION�)EX�TO�
$HARACTER�� 'INALLY
� AT�4TEP���THIS�BYTE�
IS�WRITTEN�TO�THE�OUTPUT�FILE��:OU�CAN�
SEE�THIS�PART�OF�THE�CONVERSION� IN�
ACTION�BY�ADDING�THE�FOLLOWING�LINE�
BETWEEN�4TEP����AND����

SAY��#YTE� TO � C O N V E R T � � � ' �
SU B S TR	 LO N G 
: 
� 


����5HIS�TESTS�FOR�A�SPACE�
SOMEWHERE� IN�THE�DATA�� 	5HIS�SORT�OF�
ERROR�IS�UNLIKELY�BECAUSE� ITjS�QUITE�
EASY�TO�SPOT
� BUT� IT�WILL� NOT�BE�CAUGHT�
BY�THE�CHECKSUM�ALGORITHM�
� *F�A�
SPACE� IS�FOUND�WHERE�A�VALUE�SHOULD�
BE
�EXECUTION�CONTINUES�AT�4TEP����
OTHERWISE� IT�JUMPS�TO�4TEP����

����1RINTS�A�SIMPLE�ERROR�MESSAGE���

���� ���AND�QUITS�THE�SCRIPT�

����$LOSES�THE� *'�CONSTRUCT�OPENED�
AT�4TEP����

����$OMPUTES�THE�CURRENT�CUMULATIVE�
CHECKSUM��5HIS� LINE� IS�QUITE�COMPLEX�
AT�FIRST�GLANCE�SO� LETjS�BREAK�THIS�
DOWN�

��� ) EX�SUBSTR	LONG 
: 
� 

���#YTE�X�D	)EX

���#YTE�#YTE�	9�:

� � SUM�SUM� �� #YTE

4TEP��� IS�THE�SAME�AS�BEFORE�� �IT�
TAKES�THE�)&9�VALUE�OF�THE�BYTE�AT�
THE�CURRENT�POSITION� IN�THE�STRING�AND�
4TEP���CONVERTS�THIS� INTO�A�NUMBER��
/EXT�THE�BYTE�VALUE� IS�MULTIPLIED�BY�
THE�SUM�OF�THE�9�AND�:�POSITION� IN�
THE�FILE�� �THIS�PREVENTS�BYTE�TRANSPOc
SITION� SINCE�THE�VALUE�GENERATED�
DEPENDS�ON�THE�POSITION�OF�THE�BYTE�
BEING�READ�� 'INALLY
�THAT�VALUE� IS�
ADDED�TO�THE�CUMULATIVE�CHECKSUM�

����$LOSES�THE�%0� LOOP�OPENED� AT
����5HE�VALUE�HELD� IN�:�IS�
INCREMENTED�BY�TWO�AT�THIS�POINT�AND�
TESTED�TO�SEE� IF�IT�EXCEEDS� ITS� PRESET�
VALUE�

����5HIS� LINE�CLOSES�THE�%0� LOOP�
OPENED�AT�����9� IS� INCREMENTED�BY�
ONE�HERE�AND�TESTED�TO�SEE� IF�IT�
EXCEEDS�THE� LIMIT�

�	��$ONVERTS�THE�CHECKSUM�
GENERATED�BY�THE�CURRENT�LINE� INTO�A�
FOUR�BYTE�HEXADECIMAL�VALUE�AND�
STORES� IT�IN� kCKSUMl �

�
��3EADS�THE� LAST�WORD�FROM�THE�
CURRENT�SENTENCE�HELD� IN� k HEXLINEl ��
5HIS�VALUE� IS�A�CHECKSUM�GENERATED�
BY�THE�CONVERSION� PROGRAM� LISTED� IN�
THE�SECOND�PART�OF�THIS�ARTICLE�

����5ESTS�THE�END�OF�INPUT�FILE�HAS�
NOT�YET�BEEN�REACHED�� *F�IT�HAS�
CONTROL�JUMPS�TO�4TEP����OTHERWISE� IT�
CONTINUES�AT�4TEP����

����.AKES�SURE�THE�CHECKSUM�
GENERATED�BY�THE�COMPILED�CODE� IS�
THE�SAME�AS�THE�ORIGINAL�� *F�IT�IS�
CONTROL�CONTINUES�AT�4TEP���
� IF�NOT�
	SOMETHING�HAS�GONE�WRONG
� IT�JUMPS�
TO�4TEP����

�
�� %ISPLAYS�A� PROGRESS�MESSAGE���

���� ���AND� INCREMENTS�THE� LINE�
COUNTER�

����5ERMINATES�THE� *'�PART�OF�THE� *'�
CONSTRUCT�OPENED� AT�4TEP�����$ONTROL�
NOW�JUMPS�TO�4TEP����

����$ONTROL� REACHES�HERE� IF�THE�TEST�
AT�4TEP����FAILS���

���� ���AND�PRINTS�A�USEFUL�STATUS�
MESSAGE���

����
�� ���BEFORE�CLOSING�DOWN�NEATLY�

����5ERMINATES�THE�&-4&�%0�BLOCK�
OPENED�AT�4TEP����

����
��5IDY�UP�THE�REMAINING�
CONSTRUCTS�

����%ISPLAYS�THE�CLOSING�MESSAGE�TO�
SAY�EVERYTHING�HAS�GONE�ACCORDING�TO�
PLAN���

������� ���AND�CLOSE�THE�CURRENTLY�
OPEN�FILES�

.%84�-/.4(
*N� NEXT�MONTHjS�$RACKING�THE�4HELL
�
*j LL� BE�EXPLAINING�HOW�THE�HEX�CODE�
WAS�GENERATED�AND�SUPPLYING�FOUR�
MORE�USEFUL�COMMANDS�FOR�
DEBUGGING�SCRIPTS�� $%

'MRR?� 0PM@JCK�*MFL�
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4IMPLY�CALL�OUR�)EAD�0FFICE�QUOTING�YOUR�"CCESS�7ISA
NUMBER�ON�� � � � � � � � d � � � 	� � LIN E S 
 �
0PEN�� ���AM � �� ����PM

�6� �))&+$�-"/0,+�))6
4IMPLY�CALL�IN�TO�YOUR�NEAREST�'UTURE8ORLD�STORE�
WHERE�OUR�FULLY�TRAINED�PERSONNEL�WILL�BE�MORE�THAN�
HAPPY�TO�DEAL�WITH�YOUR�REQUIREMENTS�

�6�-,01
.AKE�CHEQUES
�#UILDING�4OCIETY�DRAFTS�OR�1OSTAL�
0RDERS�PAYABLE�TO

'6563&803-%�$0.165&34�-5%

6/*54�������4&3(&"/54�8":�
&-.4�*/%6453*"-�&45"5&�#&%'03%�
.,���0&)

1LEASE�WRITE�CHEQUE�GUARANTEE�CARD�NUMBER�ON�THE�REVERSE�OF�
CHEQUE�TO�ENSURE�SAME�DAY�CLEARANCE��$HEQUES�WITHOUT�A�

CARD�NUMBER�SUBJECT�TO����DAYS�CLEARANCE�
3&.&.#&3�"--�13*$&4�"3&�*/$-64*7&�0'�7"5�J�
��$063*&3�%&-*7&3:�	6,� .AINLAND�ONLY
�

4"563%":�%&67&3:�_�����

#&+�+ "
'INANCE�AVAILABLE�TO�SUIT�YOUR�SPECIFIC�NEEDS��8RITTEN�DETAILS�ON�
REQUEST��*NSTANT�CREDIT�IS�AVAILABLE�IN�ALL�'UTURE8ORLD�STORES�

n ���DAY�MONEY�BACK�GUARANTEE�ON�GOODS�PURCHASED�IF�NOT�
COMPLETELY�SATISFIED�	SUBJECT�TO�GOODS�BEING�RETURNED�IN�MINT� \�
CONDITION


n ����DAY�EXCHANGE�FOR�NEW�POLICY�SHOULD�A�FAULT�OCCUR
n � ��YEAR�GUARANTEE�GIVING�FREE�COLLECTION�AND�DELIVERY�SERVICE�
SHOULD�A�FAULT�OCCUR�

n �&XCLUSIVE�1REMIER�(OLD�$ARD�WITH�1ERSONAL�.EMBERSHIP�
/UMBER�ENTITLING�YOU�TO�SPECIAL�OFFERS

n �"LL�THIS�FOR�ONLY�_������PER�ITEM�PURCHASED

�� 6"�/�$2�/�+1""
'OR�THE�WHOLE�GUARANTEE�PERIOD
�WARRANTY�SERVICE�WILL�BE�
COMPLETELY�FREE�OF�CHARGE

1" %+& �)�02--,/1�,+�0&1"�
"+$&+""/0
#EING�AUTHORISED�SERVICE�CENTRES�FOR�".453"%

$0..0%03&���45"3
�WE�ARE�EQUIPPED�TO�DEAL�WITH�THE�
MAJORITY� OF�QUERIES��-INES�OPEN�����PM�TO�����PM

#2))6� ,*-21"/&0"!�
,/!"/&+$�0601"*
5HIS�ENABLES�OUR�TELESALES�STAFF�TO�PROVIDE�UP�TO�THE�MINUTE�STOCK�
INFORMATION�COUPLED�WITH�EFFICIENT�DISPATCH�

#2))�1"01&+$�-/, "!2/"
"LL�COMPUTER�HARDWARE�IS�TESTED�PRIOR�TO�DISPATCH�MAINTAINING�
OUR�MOTTO�

" % 3 4

"LL�GOODS�SUBJECT�TO�AVAILABILITY�
"LL�PRICES�CORRECT�AT�TIME�OF�GOING�
TO�PRESS�

T4"- 34!2�
02).4%23

"LL�OUR�4TAR�1RINTERS�NOW�COME�WITH�THE�FOLLOWING�
VALUE�PACK�WORTH�_������$0.1-&5&-:�'3&&

26"-*5:�$0.165&3�$"#-&����������� 331�_����
6)*7&34"-�13*/5&3�45"/%�����������331�_����
����4)&&54�$0/5*/6064�1"1&3� 331�_����
5"*-03�."%&�%645�$07&3����������� 331�_����
���/*()54�)0-*%":�"$$0..0%"5*0/�
n �1-64�n �1%�%*4,�1"$,�$0/5"*/*/(�

8ORDPROCESSOR�n �4PREADSHEET�n �%ATABASE�n �
7IRUS�,ILLERS�n �#ACKUP�6TILITY

45"3�-00�.0/0�13*/5&3
��1IN�%OT�.ATRIXL�������CPS�

505"-�331�WITH�VALUE�PACK�_�������
"SR�WMSP��DMP�?L�SL@CJGCT?@JC�[���������

/&8�45"3�-$����$0-063�13*/5&3
��1IN�COLOUR
��������CPS�

505"-�331�WITH�VALUE�PACK�_�������
"SG�W?SL�DMP�?L�SL@CJGCT?@JC�[���������

45"3�-$����$0-063�13*/5&3
��1IN�COLOUR��������CPS�

505"-�331�WITH�VALUE�PACK�_�������
"SG�WMSP��DMP�?L�SL@CJGCT?@JC�[��������

45"3�-$�������.0/0�13*/5&3
���1IN�MONO�PRINTER��������CPS�

505"-�331�WITH�VALUE�PACK�_�������
"SG�WMSPQ�DMP�?L�SL@CJGCT?@JC�[�������
/&8�45"3�-$�������.0/0�13*/5&3

���1IN�MONO
��������CPS�
505"-�331�WITH�VALUE�PACK�_�������

"SG�WMSL�DMP�?L�SL@CJGCT?@JC�[��������
45"3�-$�������$0-063�13*/5&3

���1IN�COLOUR�PRINTER
��������CPS�
505"-�331�WITH�VALUE�PACK�_�������

"SG�WMSL�DMP�?L�SL@CJGCT?@JC�[�������
45"3�4+��� */,+&5�13*/5&3

)IGH�SPEED�QUALITY�MONO�PRINTER�� ��00CPS�	-2
�
505"-�331�WITH�VALUE�PACK�_������

"SR�W?SL�DMP�?L�SL@CJGCT?@JC�[�������

%�/%

34%2%/�#/,/52�
-/.)4/2

%VAJSQGTC�RM�&TRSPC7MPJB
*�1)*-*14����� �.,**�
-�564�'���1"$,

'EATURES�
s�"WARD�WINNING�STEREO�MONITOR
� �0N�SITE�MAINTENANCE
� �-0564�563#0�$)"--&/(&���
1-64
s�'*��45&"-5)�'*()5&3

/.,9�
[�������

-%-/29�$2)6%3�
��3#!..%23

-%-/29
*����,�3".�&91"/4*0/� 8*5)065�$-0$,�_�����

8*5)�$-0$,�_������
����.&(�&91"/4*0/�	/OT�1LUS�COMPATIBLE
� _������
��.&(�&91"/4*0/�	(IVES�YOUR�"����PLUS�A�MASSIVE�
��.#
� _�����
��.&(�&91"/4*0/�8*5)�5)36�1035� _������
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CONTAINING�BASS�DRUM
� SNARE
� OPEN�
AND�CLOSED�HI�HATS
� AND�A�COUPLE�OF�
TOM�TOMS��:OU�COULD�BUILD� IT�UP�USING�
A�NUMBER�OF�TRACKS�AND� PERHAPS�EVEN�
CONDENSE�A�GOOD� LIKENESS�OF�THE�
FINISHED�PART�TO�A�SINGLE�TRACK�BY�
ELIMINATING�A�FEW�OF�THE�DRUM�BEATS�
THAT�CLASHED��0CTA.&%�1RO�WOULD�
STILL� BE�DOING�A� LOT�OF�WORK�WHEN�
PLAYING�THAT�PART�AND�THE�SEVEN�DRUM�
SOUND�SAMPLES�WOULD�OCCUPY�A� LOT�OF�
SPACE��"N�ALTERNATIVE� IS�TO�PROGRAM�A�
.*%*�DRUM�MACHINE�TO�PLAY�THE�DRUM�
PART�AND� SAMPLE�ONE�BAR�OF�IT��
/OWADAYS�MOST�DRUM�MACHINES�USE�
HIGH�QUALITY�	���BIT
�DRUM�SOUNDS��
4AMPLING�A�PATTERN� BEING�PLAYED�BY�A�
DRUM�MACHINE� IS�A�GOOD�WAY�TO�GET�A�
DECENT�DRUM�TRACK�WITH�THE�MINIMUM�
OF�EFFORT��5HE�0CTA.&%�1RO�TRACKER�
PROGRAMMING�FOR�THE�DRUM�TRACK

HI�HAT�VOICE

� INSERT�YOUR�ONE�NOTE� PER�
BAR�REAL� SAMPLED�DRUM�TRACK
� AND�
ADJUST�THE�PROGRAMjS� PLAYING�TEMPO�
UNTIL� THE�CLICK�TRACK� IS� IN�SYNC�WITH�
YOUR�SAMPLE�� 4AMPLING�ONE�BAR�OF�
MUSIC�WILL� PRODUCE�A� LARGISH� SAMPLE�
BUT�IT jS�UNLIKELY�TO�BE�AS� LARGE�AS�THE�
SPACE� REQUIRED�FOR�THE� INDIVIDUAL�
DRUM�SAMPLES��"NOTHER�SPACE�EFFORT�
SAVER�IS�TO�SAMPLE�CHORDS� INSTEAD�OF�
NOTES� BECAUSE� AGAIN�THIS�ALLOWS�A�
CHORD�BACKING�TRACK�TO�BE�CREATED�BY�
ENTERING�JUST�SINGLE�NOTES�

4UCH�TRICKS�ALLOW�A� LOT�OF�
INFORMATION�TO�BE�PLACED�ON�A�COUPLE�
OF�TRACKS�WITH�THE�MINIMUM�OF�EFFORT��
(IVEN�THAT�AN�0CTA.&%�1RO�BLOCK�CAN�
HAVE�AS�MANY�AS����� LINES�AND� ���
TRACKS�THIS� LEAVES�A� LOT�OF�TRACK�
SPACE�FOR�BASS� PARTS
� MELODY� LINES�
ETC
�WHICH�CAN�BE�ENTERED�MORE

4AMPLE�EDITOR��5HE� LATTER�IS�CONVEd
NIENT�BECAUSE� IT�ALLOWS�YOU�TO� REMAP�
SAMPLE�FREQUENCIES�AND�DO�ALL�THE�
USUAL�TYPES�OF�RANGED�CUTTING��
COPYING�AND�PASTE�EDITING�WITHOUT

AN�"3EXX�INTERFACE�
*F�YOU�HAVE�EXISTING�SONGS�

CREATED�BY�OTHER�TRACKERS�THE�
"MIGANUTjS�".'$�	"MIGA�.USIC�'ILE�
$ONVERTER
� UTILITY�IS�WORTH�GETTING�HOLD
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EVER�LEAVING�THE�0CTA.&%�1RO�
ENVIRONMENT��:OU�CAN�ALSO�COLLECT�
SAMPLES�FROM�ANY�PARALLEL�PORT�
SAMPLING�HARDWARE��5HE�4AMPLE� -IST�
EDITOR�IS�AVAILABLE�FOR�STORING�DETAILS�
OF�INSTRUMENT�NAMES�AND� LOCATIONS�
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(RAPHIC�NOTATION�EDITOR�ALLOWS�NOTE�DATA�TO�BE�ENTERED� IN�CONVENTIONAL�FORM

BECOMES�RIDICULOUSLY�SIMPLE�� �ONLY�
ONE�SINGLE�NOTE�AND�ONE�VOICE� 	THE�
SAMPLED�DRUM�TRACK
�PER�BAR�IS�
NEEDED�NO�MATTER�HOW�COMPLEX�THE�
ORIGINAL� DRUM� PART�

:OU�DO�HAVE�TO�TAKE�CARE�WITH�
TIMING�SO�THE�DRUM�PART�SYNCHRONIZES�
TO�THE� REST�OF�THE�TRACKS��:OU�CAN�SET�
THE�TEMPO�OF�THE�DRUM� PART�SAMPLE�
TWO�WAYS��YOU�CAN�ALTER�THE�0CTA.&%�
1RO�EVENTjS�NOTE�VALUE�	UNLIKE�OTHER�
INSTRUMENTS�SMALL� CHANGES� IN�PITCH�
WITH�DRUM�SOUNDS�WILL� NOT�APPEAR�
iOUT�OF�TUNEj
�� OR�YOU�CAN� REMAP�THE�
SAMPLE�USING�THE�SAMPLE�EDITOR�

8HAT�THEN�HAS�TO�BE�DONE� IS�TO�
MAKE�SURE�THAT�YOUR�ONE�BAR�SAMPLE�
SYNCS�WITH�0CTA.&%�1ROjS� IDEA�OF�A�
BAR�OF�MUSIC�� )ERE� IT� IS�A�GOOD� IDEA�
TO� LAY�DOWN�A�TEMPORARY�STRAIGHT��
FOURS�CLICK�TRACK�	USING�SAY�A�CLOSED

CONVENTIONALLY�� .ELODIES�CAN�BE�
ADDED� IN� REAL�TIME�BY�SELECTING�A�
SUITABLE�VOICE�AND� �PLAYING�ALONG��
WITH�THE�EXISTING�TRACKS�

"N�ALTERNATIVE�TO�THE�#LOCK�EDITOR�
APPROACH� IS�THE�(RAPHIC�/OTATION�
EDITOR�WHICH� LETS�YOU�ENTER
�EDIT


%�-"*)��0./$)"�U�%�-"*)��0./$)"
%."�� �4TANDS� FOR�%IRECT�.EMORY�"CCESS�AND� IT�IS�A�HARDWARE�TECHNIQUE�THAT�

ENABLES�DATA�TRANSFERS�TO�AND�FROM�MEMORY�TO�BE�MADE�WITHOUT�DIRECT�
INVOLVEMENT�OF�THE�"MIGA�S�MAIN�������PROCESSOR�

.*%*�$LOCKS�� �4PECIAL�.*%*�MESSAGES�SENT�TO�PROVIDE�TIMING�INFORMATION�

PLAY
� AND�PRINT�MUSIC�USING�STAVE�
NOTATION�� )AVING�ENTERED�MUSIC� IN�
CONVENTIONAL� NOTE�FORM�YOU�CAN�
SWITCH�TO�THE�BLOCK�EDITOR�TO�ADD�ANY�
SPECIAL�COMMANDS�� *N�ADDITION�THERE�
IS�A�4YNTHETIC�SOUND�EDITOR�AND�THE

0$5".&%�130�1-":&3
5HIS� IS�A�STAND�ALONE� PROGRAM�WHICH�
ALLOWS�0CTA.&%�1RO�COMPOSITIONS�TO�
BE�PLAYED�� *F
� FOR�EXAMPLE
�YOU�CREATE�
A�SINGLE�0CTA.&%�SONG�AND�SAVE� IT�
USING�THE� i4ONG�4AMPLESj�FILE�FORMAT�
THEN�YOU�CAN�PLAY�IT�FROM�A�$-*�4HELL�
WINDOW�JUST�BY�TYPING����
.>O<,$#/G<T@M��ADG@I<H@�
*F�YOU�WANT� IT�TO�RUN�AS�A�SEPARATE�
BACKGROUND� PROCESS�"MIGA%04jS�
36/�COMMAND�CAN�BE�USED� LIKE�THIS�
MPI�.>O<,$#/G<T@M��ADG@I<H@��
*NSERT�THIS� INTO�A�STARTUP�SEQUENCE�
AND�YOU�CAN� KICK�OFF�A� PIECE�OF�
BACKGROUND�MUSIC�THAT�PLAYS�WHILE�
OTHER�PROGRAMS�ARE� RUNNING��5HE�
PLAYER�WILL� RUN�FROM�THE�$-*�4HELL� OR�
THE�8ORK#ENCH�AND�CAN�HANDLE�.*%*�
AND�0CTA.&%jS�MULTIPLE�SONG�FILES�
AS�WELL� AS� SINGLE�SONGS��5HE�NEW

PLAYER�CANNOT�PLAY�EXISTING�.&%�
SONGS�BUT�THIS� IS�NOT�A�PROBLEM�SINCE�
EARLIER�FORMATS�CAN�BE� LOADED� INTO�
0CTA.&%�1RO�AND� RE�SAVED� IN�ONE�OF�
THE�NEW�FILE�FORMATS��"MONG�ITS�OTHER�
GOODIES�THE�0CTA.&%�PLAYER�NOW�HAS

OF�BECAUSE� IT�AUTOMATES�MUSIC�FILE�
CONVERSION�

-"45�803%4
.&%�STOOD�THE�TEST�OF�TIME�DESPITE�
THE� LIMITATIONS�OF�EARLY�TRACKER�
PROGRAMS��0CTA.&%�1RO�PROVIDES�
SOME�MAJOR�ENHANCEMENTS��.&%��
USERS�WILL�MOVE�TO�THIS�WITH� NO�
PROBLEMS�AND� NEW�USERS�WILL� FIND�THAT�
LIFE�HAS� NEVER�BEEN�EASIER��0CTA.&%�
1RO�HAS�GOOD�DOCUMENTATION�ON�DISK�
AND�THERE� IS�NOW�A� PRINTED�USER��
GUIDE�� *�WOULD� RECOMMEND� IT�TO�
ANYONE�WHO�NEEDS�A�DECENT�TRACKER�
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&ASE�O F�6SE� n � n � n � n �0
&ASY�PACKAGE�TO�GET�TO�GRIPS�WITH�

'EATURES� n � n � n � n �0
.ORE�FACILITIES�THAN�THE�ORIGINAL�#��


%OCUMENTATION� n � n � n �0 �0
.UCH� IMPROVED�SINCE�EARLY�#���DAYS�� �
NOW�HAS�A�VERY�READABLE�MANUAL�� 6SEFUL�
DISK�DOCUMENTATION� IS�ALSO�STILL� PROVIDED�

1 RICE�7ALUE� n � n � n �n �0
)ARD�TO�BEAT�

 =-9) 44� 9) ; 16 / � n 0

%ESPITE�THE�FACT�THAT�IT�IS�NO� LONGER�AS�
CHEAP�AS�THE�ORIGINAL�#���PROGRAM
�
%4D2#���&B?�IS�AN�EXCELLENT�BUY�
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READING� RIGHT� NOW
� 'UTURE� 1UBLISHING� PROd
DUCES� MORE� THAN� ��� MARKET�LEADING�
MAGAZINES
� EVERY� SINGLE� ONE� OF� THEM� WITH� THE�

SAME� COMMITMENT� TO� QUALITY�� "S� WELL� AS� COMd
PUTER�MAGAZINES� LIKE��B ><6 �  DFB6H�� -.� DFB6H�
AND� *��  DFB6H�� 'UTURE� PUBLISH� GAME� CONSOLE�
MAGAZINES� LIKE� -:<6� *DK:F� AND� .DH6 A�� AND�
SPECIAL� INTEREST� MAGAZINES� LIKE� � A6GG >8 � ����
' DIC H6 >C � � >@ >C< � /%�� ( ::9 A: 8 F6 ;H� AND� *=DHD �
*AIG
� &VERY� ONE� OF� OUR� MAGAZINES� IS� A� MARKET�
LEADER� BECAUSE� WE� PUT� YOU� FIRST� AND� ALWAYS�
STRIVE� TO� SATISFY� YOUR� NEEDS�� 'UTURE� 1UBLISHING�
IS�YOUR�GUARANTEE�OF�VALUE�

.?M?LP?�SIOL�=IJS�I@��?>?<1� ?=5/
(IVE�THIS� FORM� TO�YOUR�NEWSAGENT�
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5HURSDAY����0CTOBER�
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AND� IS�AVAILABLE�FROM�YOUR�LOCAL�WHOLESALER�	FULLY�403
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�YOU� CAN�GET���� ISSUES�OF�'UTURE�.USIC� .ETHOD�OF�PAYMENT�� �PLEASE�TICK�APPROPRIATE�BOX� @@@� 	
FOR�JUST�_!)�)%� SAVING�NEARLY�_��OFF�THE�NEWS�STAND� PRICE��5HIS�ALSO�MEANS�YOU� \� *�"CCESS� *� *�VISA� *� *� $HEQUE� '5 L�� 

R� WONjT �PAY�ANY�EXTRA�FOR�HIGHER�PRICED� ISSUES�WITH�COVERMOUNTS��5O�TAKE�ADVANTAGE� *h *� �h p� !� !
OF�THIS�EXCLUSIVE�OFFER
�JUST�RETURN�THIS�FORM�BEFORE�4ATURDAY����0CTOBER�� $REDIT�CARD�/O

/AME���������������������������������������������������������������������������������������������������������������������������������������q q q q � q q q q � q q q q � q q q q
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*
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4IGNATURE� � � � �

1LEASE�TICK�HERE� IF�YOU�DO�NOT�WISH�TO� RECEIVE�
DIRECT�MAIL� FROM�OTHER�COMPANIES� \ ^ J

1LEASE�MAKE�ALL� CHEQUES�PAYABLE�TO��'UTURE�1UBLISHING�-IMITED�
4END�THIS�FORM�TO�
�/./,���/-#�6�'UTURE�1UBLISHING
� '3&&1045
�4OMERTON
�4OMERSET�5"����#3�
5HIS�COUPON� IS�VALID� UNTIL� ���0CTOBER�������:OUR�SUBSCRIPTION�WILL� START�FROM�THE�
NEXT�AVAILABLE�ISSUE�
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5HE�TIT LE �SCREEN�FROM����FOR�"MIGA
�PROBABLY�THE�
BEST�"MIGA�##4�IN�THE�WORLD

2
HERE�ARE�A�HOST�OF�BULLETIN�
BOARDS�ALL�OVER�#RITAIN
�
MANY�OF�WHICH�COVER�THE�
"MIGA�TO�SOME�EXTENT
�

MANY�EXCLUSIVELY��#UT�FINDING�OUT�
WHICH�ONES�YOU�SHOULD�VISIT�CAN�BE�
VERY�DIFFICULT��5O�HELP�YOU
�WEjVE�
COME�UP�WITH�THREE�DIFFERENT�BOARDS�
FOR�YOU�TO�TAKE�A� LOOK�AT��"LL�THREE�
OFFER�SOMETHING�FOR�THE�"MIGA�OWNER�
AND�ARE�WELL�WORTH�A� LOOK�FOR�
DIFFERENT�REASONS��-ET�S�VISIT����FOR�
"MIGA
�(URU����AND�$HIBA�$ITY�

'IRST�STOP
� A�BOARD�A� LOT�OF�PEOPLE�
WILL� HAVE�ALREADY�HEARD� OF
����FOR�
"MIGA�

��� &/2�!-)'!
���FOR�"MIGA�	���TO� ITS�FRIENDS
�HAS�
BEEN�AROUND�FOR�NO� LESS�THAN�SIX�
YEARS�� *T�STARTED� LIFE�ON�AN�"MIGA�
���
� RUNNING�A�SYSTEM�CALLED�##4��
1$�� *T�HAS�OVER������MEMBERS�NOW�
AND�RUNS�ON�AN�"MIGA������WITH�
SOME�3".�AND�A�HARD�DRIVE
� USING�
THE�%IALOG�1ROFESSIONAL�##4�SYSTEM��
3ECENTLY�A�$%�30.�DRIVE�WAS�ADDED�
TO�THE�SYSTEM�

5HE�$%�30.� HAS�FACILITATED�THE�
ADDITION�OF�ALL�THE�'ISH�DISKS
�YES�ALL�
OF�THEM�� 5HERE� IS� ALSO�AN�ON�LINE�
DATABASE�WHICH�ENABLES�USERS�TO�
FIND�ANY�PROGRAM�ON�THE�DISKS�AND�
THEN�DOWNLOAD� IT��5HIS� IS�A�SUPERB�
SERVICE�WHICH�MAKES� IT�WELL�WORTH�
SUBSCRIBING�TO�THE�SYSTEM�

��� IS�ONE�OF�THE�FEW�"MIGA�
BOARDS�TO�OFFER�A�SUBSCRIPTION�
SERVICE��5HE�SUBSCRIPTION�FEE� IS�
PURELY�OPTIONAL� AND�THERE�ARE�THREE�
GRADES
�_�
�_���AND�_���PLUS�� &ACH�
OF�THESE�THREE�RATES�GIVES�YOU�
DIFFERENT�ACCESS�TIMES�AND�
UPLOAD�DOWNLOAD� RATIOS��5HE�NICE�
THING�IS�THAT�THERE� IS�ABSOLUTELY�NO�
PRESSURE�TO�SUBSCRIBE
� BUT�IF�YOU�DO
�
THE�BENEFITS�ARE�WORTH� IT�

4UBSCRIPTION�ALSO�GIVES�YOU�
ACCESS�TO�A�COUPLE�OF�SUBSCRIBERS��
ONLY�LINES�WHICH�WILL� PROVE�TO�BE�VERY�
HANDY����� IS�A�VERY�POPULAR�BOARD�
INDEED��"LTHOUGH�THE�BOARD�HAS�
SEVERAL� LINES
� THESE�ARE�VERY�OFTEN�
ENGAGED
� SO�ACCESS�TO�THE�OTHER�
LINES�ALONE� IS�WORTH� A�FIVER
� AND�
ACCESS�TO�THE�'ISH�COLLECTION�CAN�BE�
INVALUABLE�

#EING�A�MULTI�LINE�##4
����FOR�"MIGA� LETS�YOU�SEE�WHO�
ELSE� IS�ON�LINE�� * T jS�THE�EXPENSIVE�RATE�AT�THE�MOMENT�SO�
I T jS�JUST�ME�AND�THE�SYSOP

$HIBA�$ITY�� �THE�$YBERPUNK�FEEL� BEGINS�AT�THE�
MAIN�MENU�AND�CONTINUES�THROUGHOUT�THE�BOARD

���ALSO�HAS�A�SPECIAL� k(UESTl�
USER�OPTION�WHICH�ENABLES�YOU�TO�
TAKE�A� LOOK� ROUND�THE�BOARD�WITHOUT�
HAVING�TO�GO�THROUGH�THE�QUITE�
LENGTHY�REGISTRATION� PROCESS��5HIS�
COMES� IN�VERY�HANDY
�AND� IT�WOULD�BE�
NICE� IF�MORE�BOARDS�USED�THIS� IDEA��
5O�VISIT�THE�BOARD�AS�A�GUEST
� USE�A�
NAME�OF�kGUESTl� AND�A�PASSWORD�OF�
kGUESTl�WHEN�YOU�CALL�THE�BOARD�

&),%3�'!,/2%
#UT�WHAT�DO�YOU�GET�ON�THE�BOARD�
ITSELF �5HERE� ARE�NO� LESS�THAN�SIXTY�
FILES�AREAS� INCLUDING�COMMS
�
+3$OMM
� /$OMM
� ##4�SOFTWARE
�
PRINTER�RELATED�FILES
�$-*� UTILITIES
�
8ORKBENCH�UTILITIES
� EDITORS
�$AN%O�
AND�".04
�AMONGST�OTHERS��5HERE�
ARE�ALSO�SOME�MORE�OBSCURE�AREAS
�
9�$"%�AND�&.$�'ONTS�TO�NAME�BUT�
TWO�

0F�COURSE�A� BOARD�THIS�BIG�CANjT�
DO�WITHOUT�MESSAGES��5HERE�ARE���

4PC?BGLE
RFC�@M?PBQ

CONSTANTLY�CHANGING��8ITH�THIS�MUCH�
TRAFFIC�YOU�WON�T�GET�ANYWHERE�
WITHOUT�AN�OFF�LINE� READER��"S�HAS�
BEEN�MENTIONED�BEFORE
� AN�OFF�LINE�
READER�ENABLES�YOU�TO�DOWNLOAD�
UNREAD�MESSAGES�FROM�AREAS�YOU�ARE�
INTERESTED� IN�AND� READ�THEM�AT�A�
LATER�DATE��5HIS�SAVES�YOU�MONEY�AND�
ENABLES�YOU� TO�PARTICIPATE�FULLY�IN� ALL�
THE�ECHOES�YOU�WANT��8EjLL� BE�
COVERING�OFF�LINE� READERS� IN�MORE

,%4�9/52�&).'%23�$/�4(%�7!,+).'���
*jVE�HAD�MANY�REQUESTS�FOR�MORE�##4�NUMBERS
�HOPEFULLY�*N�THE�FUTURE�WE�
WILL�BE�ABLE�TO�BRING�YOU�A�FULL� LIST
�BUT�FOR�NOW
�HEREjS�A�FEW�6,�BOARDS�YOU�
MIGHT�LIKE�TO �TRY���

$HIBA�$ITY ����������
���FOR�"MIGA ������������
(URU��� ����������
.ERIDIAN�"MIGA�##4 �����������
:UKON�)O� �����������
5HE�"MIGA�'ORGERY �����������
1ROTOCOL�##4 �����������
5HEATRE�8EST�&ND �����������
1ONTY�##4 �����������
����DEVELOPMENTS�6, ������������
4AXON �����������
$LIFFNET �����������

*F�YOU�GIVE�SOME�OF�THESE�A� RING
�THERE�ARE�BOUND�TO�BE�OTHERS� LISTED�ON�
THOSE�BOARDS�� &VENTUALLY�YOUjLL�END�UP�WITH�A�MASSIVE� LIST
� AND�A�PHONE�BILL�
TO�MATCH�

MESSAGE�AREAS
�MANY�OF�WHICH� ARE�
'IDONET�ECHOES��5HESE�MESSAGE�
AREAS� INCLUDE�SOME�MORE� RARE�TOPICS
�
SUCH� AS�5RANSAMIGA�##4�ECHO
�
8ELMAT�AND� *$16(�

5HERE�ARE� ABOUT��
����
MESSAGES�ON�THE�BOARD�WHICH�ARE

DETAIL� IN� A�FUTURE� ISSUE�
���ALSO�FEATURES� LIVE�

TELECONFERENCING�FACILITIES��5HIS�
ENABLES�SEVERAL� PEOPLE�WHO�ARE�
CURRENTLY�CALLING�THE�BOARD�TO�ENTER�A�
CONFERENCE� ROOM�AND�HOLD�A� REAL�
TIME�CONVERSATION�

#/.3)$%2�!�
#/.&%2%.#%
$ONFERENCING�IS�A�FUN� IDEA
� BUT�IT�
REALLY�NEEDS�TO�BE�PREARRANGED�
BEFORE� IT�BECOMES� INTERESTING��'OR�A�
CONFERENCE�TO�OCCUR
� SEVERAL� PEOPLE�
HAVE�TO�BE� IN�THE� kCONFERENCE� ROOMl�
AT�THE�SAME�TIME�� �THIS�SELDOM�
HAPPENS�BY�ACCIDENT�

*T�WOULD� BE�NICE� IF����COULD�
ARRANGE�GUEST�NIGHTS�WHERE�SPECIAL�
GUESTS�FROM�THE�"MIGA� INDUSTRY�COULD�
BE� IN�THE�CONFERENCE� ROOM�TO�FIELD�
QUESTIONS�FROM�CALLERS
� A�SORT�OF�
ELECTRONIC� PHONE�IN�� 6NFORTUNATELY
�
THIS�SORT�OF�THING�NEVER�SEEMS�TO�
HAPPEN� IN�THE�6,
� PERHAPS� IF�ANYONE�
FROM���� IS� READING���

#/.#,53)/.3
���FOR�"MIGA� IS�AN�EXCELLENT�BOARD��
5HE�SYSOPS�AND�CALLERS�ARE�TRUE�
"MIGA�FANS�AND�YOU�RE�HIGHLY� LIKELY�TO�
MEET�WELL� KNOWN�NAMES�FROM�THE�
"MIGA�WORLD
� PARTICULARLY�
PROGRAMMERS�AND�JOURNALISTS�

5HE�ONLY�COMPLAINT�*� HAVE� IS�THAT�
THE�MENUS�ARE�A�BIT�BLAND�AND�THE�
ORGANISATION�A� LITTLE�SLOPPY��5EXT�FILES�
TEND�TO�SCROLL�OFF�THE�SCREEN�BEFORE�
YOU�GET�A�CHANCE�TO� READ�THEM�
PROPERLY
�THAT�SORT�OF�THING�� *T�DOESNjT�
DETRACT�FROM�THE�BOARD�TOO�MUCH�
THOUGH�AND�THE�CONTENT�MORE�THAN�
MAKES�UP�FOR�IT�

'525���
5HE�SECOND�BOARD�WE�RE�GOING�TO�
TAKE�A� LOOK�AT�IS�THE�(URU����##4
�
AN�"MIGA�AND�1$�BOARD
� BASED�ON�A�
1$�USING�THE�3EMOTE��"CCESS�
SOFTWARE��3EMOTE�"CCESS�IS�A�VERY�
POPULAR�AND� RELIABLE�##4�SYSTEM
�
USED�BY�A� LOT�OF�1$�BOARDS�THESE

�
� ".*("�4)011&3�n �*446&� ���n �/07&.#&3�����
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$HIBA�$ITYjS�STRONGEST�POINT�IS�ON�LINE�GAMES��:OU�
CAN�ALSO�GET�TO�THE�'ISH�DATABASE�AND�THE�TIME�
BANK�FROM�HERE

5HE�(URU����MAIN�MENU
� INCLUDING�THAT�USEFUL�VIRUS�
DATABASE
�TOO�BAD� IT jS�FOR�THE�1$

5HE�(URU����GAMES�AREA
� NOT�AS�MANY�AS�$HIBA�
$ITY�HAS
�BUT�IT�DOES�HAVE� i*NTER�##4j�GAMES

�"#-�')(."�)/,��)''-��2*�,.6�

�"#&�	�,,#-6� .�%�-��� &))%��.�.",���

�'#!���/&&�.#(��)�,�-�� ��"#���

�#.36����  ),��'#!���(���/,/:=<

DAYS�� *T�ALSO� HAS�A�VARIETY�OF�USEFUL�
UTILITIES�AVAILABLE�FOR�IT�WHICH�MAKE�
FOR�INTERESTING�BOARDS�

(URU����HAS�A�PRETTY�SHORT�
REGISTRATION�SEQUENCE�BUT�YOU�ARE�
THEN�ASKED� AT�THE�MAIN�MENU�TO�FILL�
IN� A�SECOND� kFORM���5HIS�ASKS�FOR�
THINGS�SUCH�AS�YOUR�AGE
� ADDRESS
�
OCCUPATION�AND�WHY�YOU�CALL� BULLETIN�
BOARDS��0NCE�YOUjVE�FILLED� ALL�THIS� IN�
THE�SYSOP�WILL�VERIFY�THE�DETAILS�AND�
WITHIN�ABOUT����HOURS�YOUj LL� BECOME�
A� REGISTERED�MEMBER�OF�THE�BOARD��
5HIS�GIVES�YOU�ACCESS�TO�ALL�THE�FILES�
AREAS�

(URU����ASKS�FOR�YOUR�DATE�OF�
BIRTH��5HIS� IS�USED�TO�TELL� PEOPLE�
WHEN�YOUR�BIRTHDAY�IS�COMING�UP�SO�
THAT�THEY�CAN�SEND�YOU�A�MESSAGE��
5HIS� IS�A�GOOD� IDEA�THAT�IS�BECOMING�
MORE�COMMON�THROUGHOUT�THE�
COMMS�COMMUNITY�

5HE�(URU����BULLETIN� AREA�
FEATURES�A�FEW� INTERESTING�FILES�
INCLUDING�A�PLAIN�&NGLISH�GUIDE�TO�
PUBLIC�DOMAIN�AND�SHAREWARE�AND� ITS�
VARIATIONS��5HERE� IS� ALSO�A�COMPLETE�
SET�OF�DOWNLOAD�AND�UPLOAD�STATS�FOR�
YOU�TO�FIND�OUT�WHICH�ARE�THE�MOST�
POPULAR�FILES�

.&44"(&4�"/%�'*-&4
0F�COURSE�THERE�ARE�MESSAGES
�
SEVENTEEN�DIFFERENT�AREAS
� THE�
MAJORITY�OF�WHICH� ARE�'IDONET�ECHOES��
"ND�THERE�ARE�FILES�AS�WELL��"GAIN�
THERE�ARE����AREAS�BUT�THE�MAJORITY�
OF�THESE�ARE�1$�BASED�WHICH� IS�A�
SHAME��5HE�MAJORITY�OF�POPULAR�
"MIGA�FILES�ARE�AVAILABLE�THOUGH� AND�
IT�ALSO� PROVIDES�YOU�WITH� A�GOOD�
OPPORTUNITY�TO�UPLOAD�FILES�THE�BOARD�
DOESNjT �ALREADY�HAVE�

(URU����ALSO� HAS�SOME�
INTERESTING�ON�LINE�GAMES��%RAGON

8ARZ�AND� *4"�IN� PARTICULAR�ARE� UNIQUE�
IN�THAT�YOU�PLAY�AGAINST�OTHER�CALLERS�
ON�OTHER�BOARDS� RUNNING�THE�
SOFTWARE
� NOT�JUST�AGAINST� LOCAL�
PLAYERS�

&ACH�NIGHT�THE�MOVES�WHICH�HAVE�
BEEN�MADE�ARE�TRANSFERRED�VIA�&.AIL�
TO�OTHER�BOARDS� RUNNING�THE�SOFTWARE�
AND�THE�GAME�CONTINUES��5HAT�WAY
�
YOU�CAN�FIND�YOURSELF�PLAYING�PEOPLE�
FROM�HUNDREDS�OF�MILES�AWAY
� IN�A�
SIMILAR�MANNER�TO�A� PLAY�BY�MAIL�
GAME�

5HE�BOARD�ALSO�FEATURES�AN�ONd
LINE�VIRUS�DATABASE��"T�FIRST�SIGHT�THIS�
SEEMS�A�GREAT�IDEA
� BUT�
UNFORTUNATELY�IT jS�ONLY�FOR�1$�VIRUSES��
1ERHAPS�AN�"MIGA�PROGRAMMER�MIGHT�
LIKE�TO�COME� UP�WITH� SOMETHING�
SIMILAR�FOR�THE�"MIGA�

$0/$-64*0/4
(URU���� IS� A�VERY�COLOURFUL� BOARD��5HE�
SYSOP�PUTS�A� LOT�OF�EFFORT�INTO�THE�
LOOK�AND�FEEL�TO�MAKE�SURE�YOU�ENJOY�
YOUR�VISITS�TO�THE�BOARD�

'ILE�AND�MESSAGE�COVERAGE� IS�
REASONABLY�GOOD
� AND�THERE� IS�AN�OFFd
LINE� READER�AVAILABLE�TO�KEEP�THOSE�
BILLS�DOWN��5HE� INTERNET�ON�LINE�
GAMES�ARE�A�NICE�TWIST
� HOPEFULLY�
THEYj LL� BECOME�MORE�POPULAR�IN�THE�
NEAR�FUTURE�

�#$����$/4
*jVE�MENTIONED�$HIBA�$ITY�BEFORE�BUT�
IT jS�WELL�WORTH�AN�EVEN�CLOSER� LOOK��
#ASED� IN�8HITBURN
�$HIBA� IS�ANOTHER�
"MIGA�BASED�BOARD
�THIS�TIME�RUNNING�
SOME�SOFTWARE�CALLED�4TAR�/ET�##4�

4TAR�/ET�IS�CLOSELY�BASED�ON�THE�
"MIGA�##4
�1ARAGON��5HIS�HAS�BEEN�
VERY�POPULAR�IN�THE�PAST�AND�WITH� ITS�
NEW�OWNER�IS� LIKELY�TO�BECOME�EVEN

MORE�POPULAR�IN�THE�FUTURE��$HIBA�$ITY�
IS� ALSO�A�TECHNICAL� SUPPORT�BOARD�FOR�
4TAR�/ET�SO�ANYONE�WHO�OWNS�THE�
PROGRAM�CAN�DOWNLOAD� UPDATES�FROM�
THE�BOARD� ITSELF�

5HE�NAME�$HIBA�$ITY�COMES�FROM�
A�SERIES�OF�BOOKS�WRITTEN�BY�SCIENCE�
FICTION� AUTHOR
�8ILLIAM�(IBSON��5HE�
$YBERPUNK�GENRE�NAMED�AFTER�HIS�
CREATION�$YBERSPACE�IS�BECOMING�
VERY�POPULAR
� PARTICULARLY�WITH�THE�
ADVENT�OF�VIRTUAL� REALITY��5HE�SYSOP�OF�
$HIBA�$ITY�HAS�TRIED�TO�GIVE�THE�BOARD�
A�CYBERPUNK�FEEL�BY�USING�
(IBSONESQUE�TERMINOLOGY�AND�
PHRASES��5HE�"MIGA�AREA� IS�CALLED�
"MIGA�8AREZ�AND�THE�GAMES�AREA� IS�
CALLED�$YBERSPACE�

5HE�MENUS�HAVE�ALSO�BEEN�GIVEN�
A�COMPUTER�FEEL
� AS�THOUGH�THEY�ARE�
PRINTED�ON�A�COMPUTER�PRINT�OUT��5HIS�
WORKS�WELL� BUT�COULD�BE�EXTENDED�
EVEN�MORE
� *�GET�THE�FEELING� IT�IS�ALL� A�
BIT�HALF�HEARTED�

5HE�RELIABILITY�OF�4TAR�/ET�MUST�BE�
IN�QUESTION� AT�THE�MOMENT
�THE�$HIBA�
$ITY�USER�DATABASE�CRASHED� RECENTLY�
SO�ALL� USERS�HAVE�HAD�TO� RE�REGISTER��
8HETHER�THIS�WILL� AFFECT�THE�POPULARITY�
OF�THE�BOARD� IS�DIFFICULT�TO�SAY
� BUT�
*jM�SURE�SOME�CALLERS�WONjT�BOTHER�
TO�GO�THROUGH�THE�HASSLE�AGAIN�

".*("�"/%�1$
"GAIN
�$HIBA�$ITY� IS�A�1$�AND�"MIGA�
BOARD�ALTHOUGH�AS� IT�RUNS�ON�AN�
"MIGA
� THE�EMPHASIS� IS�PERHAPS�
MORE�ON�THE�"MIGA��5HE�FILE�AREAS�
REFLECT�THIS� ALTHOUGH�THERE�ARENjT�THAT�
MANY�	SEVEN
��5HEY�DO�CONTAIN�MOST�
MAJOR�PROGRAMS�THOUGH
� AND�A�FEW�
OTHER�LESS�WELL� KNOWN� PROGRAMS��5HE�
AREAS�COVERED�ARE�PRETTY�WIDE�SO�YOU�
TEND�TO�GET�A� LOT�OF�FILES� IN�EACH�AREA��
"ND�OF�COURSE�THERE� IS�A�SELECTION�OF�
MESSAGE�AREAS�

$HIBA�$ITY�REALLY�SHINES�AT�ON�LINE

GAMES��5HERE�ARE�NO� LESS�THAN����
ON�LINE�GAMES�FOR�YOU�TO�PLAY�WITH
�
INCLUDING�TEN� *NFOCOM�ADVENTURE�
GAMES�� �BEWARE�THOUGH
� BECAUSE�
THESE�CAN�BE�EXPENSIVELY�ADDICTIVE��
5HERE�ARE�ALSO�SOME�MORE�COMMON�
GAMES
� INCLUDING�$HESS
�.ASTER�
.IND
� -OTTO�AND�A�TRIVIA�GAME
� AS�
WELL� AS�A�COUPLE�OF�SPACE�BATTLE�
GAMES�WHICH�ARE�GOOD�FUN�

$HIBA�$ITY�ALSO� INCLUDES�A�'ISH�
DATABASE� LINK�ALTHOUGH� IT�DOESN�T�LET�
YOU�DOWNLOAD�THE�FILES�YOU�FIND
�YOU�
SHOULD�GO�TO����FOR�"MIGA�FOR�THAT�� *T�
IS�A�HELPFUL�FACILITY�THOUGH
� ENABLING�
YOU�TO�FIND�THE� PROGRAMS�YOU�WANT�
BEFORE�YOUR�ORDER�THEM�FROM�A�1%�
COMPANY�

5HE�PROGRAM� ITSELF�IS�EASY�TO�USE
�
YOU�JUST�ENTER�THE� NUMBER�OF�THE�DISK�
YOU�WANT�TO� LOOK�AT
� OR�A� RANGE�OF�
DISKS�AND�AWAY�YOU�GO��:OU�CAN�ALSO�
FIND�THE� LATEST�VERSION�OF�A� PARTICULAR�
PROGRAM�AND�YOU�GET�THE�FULL�
DESCRIPTIONS�FOR�EACH� PROGRAM
� NOT�A�
CUT�DOWN�SUMMARY�

:OUjLL�FIND�THE�SYSOP�OF�$HIBA�
$ITY�VERY�FRIENDLY
�MORE�THAN�HAPPY�TO�
CHAT�AND�GIVE�YOU� SOME� HELP� IN�
RETURN�FOR�AN�UPLOAD�OR�TWO��5HERE� IS�
ALSO�THE� POSSIBILITY�THAT�HE�WILL� BE�
WRITING�HIS�OWN�##4�SYSTEM� IN�THE�
FUTURE��8E�LL� BE� KEEPING�AN�EYE�ON�
HIM�AND�KEEP�YOU�POSTED�� �ITjS�ABOUT�
TIME�THE�6,�HAD� ITS�OWN� ##4�
SYSTEM�

$0/$-64*0/
$HIBA�$ITY�IS�A�WELL� PRESENTED� BOARD
�
WITH� A�SLIGHT�$YBERPUNK�FEEL�WHICH�
WILL�MAKE�SCI�FI�FREAKS�FEEL� RIGHT�AT�
HOME�

5HE�FILE�AND�MESSAGE�AREAS�ARE�
GOOD�BUT�THE�FILES�AREAS� IN� PARTICULAR�
COULD�DO�WITH� BEING�CATEGORISED�
MORE��"LL� IN� ALL
� $HIBA�$ITY�IS�A�VERY�
GOOD�BOARD�� � �

���
��� ���������	� C� ���
��� ���������	
5HATjS� IT�FOR�NOW
� *� HOPE�YOU�ENJOY�VISITING�THESE�THREE�BOARDS�� *F�YOU� LIKE�
THE�BOARD
� DROP�THE�SYSOP�A�NOTE�AND� REMEMBER�TO�MENTION��'#!���")**�,7

/EXT�MONTH� *jLL� BE�TAKING�A� LOOK�AT�COMMS�FROM�A�BEGINNER�S� POINT�OF�
VIEW�� *j LL�TAKE�YOU�STEP�BY�STEP�THROUGH�A�##4� LOG�ON�AND�REGISTRATION�SO�
YOU�KNOW�EXACTLY�WHAT�TO�EXPECT�� *j LL�ALSO�BE�GIVING�SOME�COACHING�ON�THE�
VARIOUS�AREAS�OF�THE�BOARDS
� INCLUDING�MESSAGING
� UPLOADS�AND�DOWNLOADS��
6NTIL�THEN
� HAPPY�COMMS�
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.*$30�(&3."/���$OMPLETE�SELF�TUITION�PROGRAME�TO�($4&�LEVEL�� _������
-ANGUAGE�1ROGRAMS�ALSO�SUITABLE�FOR�BUSINESS�USERS�TO�A�HIGH�STANDARD�
13*."3:�."5)4� ��"GES���TO���
�$OMPLETE����1ROG��$OURSE�� _�����
41&--�#00,���"GES���TO�&
�%EVELOPED�WITH�THE�HELP�OF�A�1RIMARY� _�+�'�)%�
4CHOOL�)EAD�5EACHER�TO�AID�SPELLING�SKILLS�
)0.&#"4&���)OME�STORAGE�PROG�
�IDEAI�FOR�THOSE�HOUSEHOLD�LISTS
� _������
CHILDRENS�EDUCATIONAL�PROJECTS
�STUDENT�NOTES�ETC��&ASY�TO�USE��1USH�#UTTON��
CONTROLS�AND�A�EXTENSIVE�REFERENCE�MANUAL�
$0.1&/%*6.�4*9�1"$,����(REAT�&DUCATIONAL�1ROGS
�FOR�CHILDREN� _������
AGED�����YEARS�OF�AGE��&ACH�IS�DESIGNED�TO�KEEP�YOUR�CHILDS�INTEREST�WHILST�LEARNING��
,*%4�5:1&���-ARGE�CHARACTERS���COLURFUL�GRAPHICS�HELPS�CREATION�OF�STORIES��
8&"5)&3�8"5$)&3���$OLLECT���ANALYSE�DATA�USING�GRAPHS�ETC��EVEN�ANIMATE�
YOUR�OWN�WEATHER�MAP��$"-&/%"3�26*;���2UIZ�BASED�TIME�RELATED�EVENTS��
803%4�"/%�/6.#&34���1UT�WORDS���SCENTENCES�IN�THE�CORRECT�ORDER�OR�GROUP�
NUMBERS��(".&
�4&5���."5$)���&ARLY�LEARNING���SHAPES�COLOURS
�NUMBERS
�COINS
�
SEQUENCES�AND�INCLUDING�A�kREACTION�TIMER���8)"5�*4�*5 �8)&3&�*4�*5 ���-EARN�
NAMES���LOCATIONS�OF�#RITISH�COUNTIES�
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6.1#�/1."$22.1�# 3 ! 2$� )�7�	�
6GRF�/CL�/?J�WMS�A?L�KGV�RCVR
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AMJMSP�EP?NFGAQ���B?R?�GL�U?WQ�LM�MRFCP� 5 �� ; �
U�N�A?L���(RdQ�F?LBJGLE�MD�EP?NFGAQ�GQ� ; �
SLQSPN?QQCB��/CL�/?J�GQ�RFC�MLJW�UMPB� ; �
NPMACQQMP�(�RCQRCB�RF?R�UGJJ� c
?SRMK?RGA?JJW�UP?N�  KGE?�85�MPIJ
�
RCVR�L'GLB�EP?NFGAQ��� +U LY � ���
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'ROM�UNPACKING�YOUR�"MIGA�TO�CREATING�YOUR�OWN�ICONS
�INCLUDES�FIRST�USE�OF�
BASIC�AND�EXTRAS�DISK��/&8�REVISED�VERSION�COVERING�WORKBENCH�����AND���
".*("�#"4*$�*/4*%&�"/%�065���70-���"#"$64�#00,4

%EFINITIVE�STEP�BY�STEP�GUIDE�TO�PROGRAMMING�"MIGA�S�IN�BASIC�
".*("�."$)*/&�-"/(6"(&���70-���"#"$64�#00,4


_�����

_�����

_�����

".*("�%04�*/4*%&�"/%�065�5.+��"#"$64�#00,4
� _�����
(UIDE�TO�"MIGA�%04���$-*��/&8�&DITON�INC��8#���� 	INCLUDES�'REE�)ELP�%ISK

".*("�)"3%8"3&�3&'&3&/$&�."/6"-�"DDISON�8ESLEY
� _�����
8RITTEN�BY�TECHNICAL�EXPERTS�AT�$OMMODORE�"MIGA�INC
�64"�
�THE�PEOPLE�WHO�DESIGNED�YOUR�
"MIGA��)ARDWARE�LEVEL�MACHINE�CODE�PROGRAMMING�A��ADVANCED�LEVEL��*NCLUDES�,ICKSTART���
".*("
�#&45�0'�53*$,4�4�5*14�7OL����
� 	*NCLUDES�'REE�%ISK
� _�����
"�COMPLETE�SET�OF�TRICKS�AND�TIPS�THAT�ENABLE�YOU�TO�DO�.03&�WITH�YOUR�"MIGA�
(&55*/(�5)&�.045�'30.�:063�".*("�<WITHOUT�DISKS

� _����
'ROM�'UTURE�1UBLISHING
�THE�PRODUCERS�OL�"MIGA�'ORMA��.AGAZINE�AND�FULLY�UPDATED�TOR������
03��� AVAILABLE�WITH���)&-1�%*4,4�*/$-6%&%� _�����
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*�VE�BEEN�THINKING�HARD�OVER�THE�
PAST�COUPLE�OF�WEEKS�ABOUT�THE�SORT�
OF�FEATURES�THAT�&UROPRESS�OUGHT�TO�
BE� INCLUDING�IN�THE�NEXT�RELEASE�OF�
".04
�".04�1ROFESSIONAL��5RY�AS� *�
MIGHT
� *�COULD�ONLY�COME�UP�WITH�A�
SINGLE�SUGGESTION�� �"3EXX�SUPPORT��
8HETHER�THIS� IS�A�REFLECTION�OF�MY�
LACK�OF�IMAGINATION�OR�A�TESTAMENT�TO�
".04j� POWER�IS�UP�TO�YOU�TO�JUDGE��
%ESPITE�THIS
� *�FEEL�THAT�"3EXX�
SUPPORT�SHOULD� BE�AT�THE�TOP�OF�
&UROPRESSj� FEATURES�HIT�LIST�

"LTHOUGH� *�M�A�GREAT�FAN�OF�
".04
� *� HAVE�TO�ADMIT�THAT�*jVE�BEEN�
HAVING�A� LOT�OF�FUN�WITH�"3EXX�JUST�
RECENTLY�	CHECK�OUT�MY�NEW�"3EXX�
COLUMN�ON�PAGE����OF�THIS� ISSUE
�� *F�
".04�WERE�TO� INCLUDE�"3EXX�
SUPPORT
� IT�COULD�BE�USED�TO�CODE�
ANYTHING�FROM�COMPLETE�FRONT�ENDS�
FOR�MULTIMEDIA�SYSTEMS
� TO�POINT�OF�
SALES�AND�SHELLS�FOR�OTHER�
APPLICATIONS�� &UROPRESS� REALLY�SHOULD�
THINK�SERIOUSLY�ABOUT�THIS�� �*F�"3EXX�
SUPPORT�WERE�TO�BE� INCLUDED
� *� CAN�
SEE�".04�BEING�TAKEN�ON�BY�A� LOT�OF�
PROFESSIONAL� PROGRAMMERS�SIMPLY�
BECAUSE� IT�WOULD� BE�THE�ONLY�
LANGUAGE�THAT�COULD�TALK�TO�AND�
CONTROL� OTHER�APPLICATIONS�

.#/--!.$�50$!4%
0ASIS�4OFTWARE�HAS�ANNOUNCED�THE�
RELEASE�OF�/$OMMAND�VERSION� ����
�
THE� LATEST�RELEASE�OF�ITS�8ORKBENCH�
����LIKE� USER�INTERFACE�EXTENSION�FOR�
".04��/$OMMAND�ENABLES�YOU�TO�
PRODUCE�".04�APPLICATIONS�WITH�THE�
SAME� LOOK�AND�FEEL� AS�8ORKBENCH�
����
� THE� LATEST�RELEASE�OF�THE�
"MIGAjS�OPERATING�SYSTEM
� COMPLETE�
WITH� RADIO�BUTTONS
� SCROLL�GADGETS�
AND�OTHER�ELEMENTS�OF�THE�"MIGAjS�
(6*� SYSTEM�

"S�WELL� AS�A�COUPLE�OF�COSMETIC�
CHANGES
� THIS� LATEST�RELEASE� INCLUDES�
A�NUMBER�OF�ENHANCEMENTS�TO�THE�
EXISTING�/$OMMAND�GADGET�AND�
REQUESTER�TYPES� INCLUDING�THE�
/$OMMAND�8E� REQUESTER
� RADIO�
GADGETS�AND�THE�DEFAULT�COLOUR�
PALETTE�WHICH� NOW�CONFORMS�EXACTLY�
TO�$OMMODOREjS�DEFAULTS�� 'OR�
/$OMMAND�TO� REACH�VERSION�����

���NEW�COMMANDS�HAVE�BEEN�ADDED�
INCLUDING�'"45%*3�	WHICH�SPEEDS�UP�
FILE� REQUESTER�OPERATIONS

�
'*345%*3@61%"5&�	INFORMS�THE�
SYSTEM�THAT�THE�DIRECTORY� LIST�HAS�
BEEN�UPDATED�WITHOUT�HAVING�TO� READ

�(�DBB6C9�
:C67A:H�NDJ�ID�
EGD9J8:��'),�
6EEA>86I>DCH�L>I=�
I=:�H6B:�ADD@�6C9�
;::A�6H�0DG@7:C8=�

� � � � � � � �

IT�AGAIN�FROM�SCRATCH

�130(3&44�
	ADDS�A�TRACE�MODE�TO�/$OMMAND

�
4-%)� 	MOVES�SLIDE�BAR�GADGETS�
UNDER�SOFTWARE�CONTROL

�
595@%*41-":�	USED�TO�DISPLAY�A�TEXT�
FILE�FROM�WITHIN� A�PROGRAM
�AND�
(##09�	CREATES�A�BUTTON�BOX
�

5WO�OF�THE�/$OMMAND�UTILITIES�
HAVE�ALSO�BEEN�UPDATED��5HE�SCREEN�
DESIGNER�HAS�BEEN�UPDATED�TO�ALLOW�
USE�OF�/$OMMAND�S�NEW�FACILITIES�
AND�THE�(RAPHIC�$ONVERTER�UTILITY�WILL

$6HDC�"DA7DGC�I6@:H�
6�ADD@�6I�6�C:L �
:MI:CH>DC�;DG��'),
�
G:K>:LH�6�=6C9N�
B6CJ6A�;DG�LDJA9�7:�
<6B:H�EGD<G6BB:GH�
6C9�JCK:>AH�I=:�
H:8G:IH�7:=>C9�
LG>I>C<�B6O:�<6B:H

'
T jS�BEEN�A�BUSY�MONTH� IN�THE�
WORLD�OF�".04��"FTER�THE�
DROUGHT�OF�NEWS�AND�PRODUCTS�
THAT� *�HAD�TO�FACE�LAST�MONTH
�

THE�FLOOD�GATES�HAVE�SUDDENLY�
OPENED�AND�MY�DESK�HAS�BECOME�
AWASH�WITH�NEW�BITS�AND� PIECES�TO �
MAKE�THE�LIFE�OF�AN�".04�CODER�
THAT�BIT�SIMPLER��"S�WELL�AS�THE�
USUAL�SELECTION�OF�NEW�1%�UTILITIES�
AND�DEMOS
� *jVE�RECEIVED�YET�
ANOTHER�EXTENSION�FOR�".04�THAT�
EXTENDS�THE�LANGUAGE�S TILL�FURTHER�

!-/3�!.37%23
#;��'),�=6H�NDJ�76;;A:9
�A:I�$6HDC�
"DA7DGC�EJI�NDJG�B>C9�6I�G:HI
0/7%2�0!#+%$�,)"2!29
*�AM�IN�THE�PROCESS�OF�WRITING�A�
WORD�PROCESSOR�USING�".04�AND�
WOULD� LIKE�TO�BE�ABLE�TO�EDIT�TEX T�
FILES�THAT�HAVE�BEEN�CRUNCHED�USING�
/ICO�'RANCOIS��EXCELLENT�
�-4$/� ")$/�UTILITY�� *� UNDERSTAND�
FROM�THE�DOCUMENTATION�THAT�THIS�
CAN�BE�ACHIEVED�BY�OPENING�AND�
USING�THE�ROUTINES�CONTAINED�WITHIN�
/ICO�S�1OWERPACKER�LIBRARY�FILE�
INCLUDED�ON�THE�PROGRAM�DISK��)OW�
CAN�*�DO�THIS 

*�ALSO�NEED�TO�BE�ABLE�TO�ACCESS�
THE�DOS�LIBRARY�SO�THAT�*�CAN�OBTAIN

DISK�STATISTICS�SUCH�AS�THE�AMOUNT�
OF�FREE�SPACE�AVAILABLE�ETC��"NY�HELP�
YOU�CAN�GIVE�W ILL�BE�GREATLY�
RECEIVED�

+ON�4IMONS�
1INNER
�.IDDLESEX

4HORT�OF�USING�THE�OPERATING�SYSTEM�
TO�OPEN�THE� LIBRARY�AND�THEN�USING�
LIBRARY�OFFSETS
� AS�FAR�AS� *� AM�AWARE�
THERE� IS�NO�WAY�TO�ACCESS�THE�
POWERPACKER� LIBRARY�FROM�WITHIN�
".04��"S�FOR�ACCESSING�THE�
DOS�� LIBRARY�FOR�DISK�STATISTICS�� �WHY �
".04�ALREADY�INCLUDES�A

COMPREHENSIVE�SELECTION�OF�DISK�
MANAGEMENT�COMMANDS�AND�
FUNCTIONS� INCLUDING�%'3&&�	RETURNS�
THE�AMOUNT�OF�FREE�SPACE�ON�A�GIVEN�
DISK

�,*--�	DELETES�A�FILE

� 3&/".&�
	RENAMES�A�FILE
�AND�&9*454�	CHECKS�
WHETHER�A�FILE�EXISTS�ON�A�GIVEN�DISK
��
6SE�THESE� INSTEAD�� �THEYjRE�FAR�LESS�
HASSLE�TO�USE�THAN�THEIR�DOS�LIBRARY�
EQUIVALENTS�

*F�YOU� INSIST�ON�USING�THE�
DOS�LIBRARY�ROUTINES�THOUGH
�THE�
FUNCTION�YOU�NEED� IS�CALLED�
�%�4$"--�AND� IS�DOCUMENTED�ON�
PAGE�����OF�THE�".04�MANUAL��5HIS�
FUNCTION� REQUIRES�A�PRETTY�GOOD�
UNDERSTANDING�OF�THE�"MIGA�S�30.�
KERNEL� AND�THE�FORMAT�FOR�PASSING�
PARAMETERS�VIA�THE�������S�DATA�
AND�ADDRESS� REGISTERS
� SO�YOU�MAY�
WANT�TO�STICK�WITH�".04j�OWN�
ROUTINES�	*� KNOW�*�WOULD�
�

6%.452).'�&/24(
*�WOULD�LIKE�TO�WRITE�AN�ADVENTURE�
GAME�ON�THE�"MIGA�AND� *�WAS�
WONDERING�WHETHER�&UROPRESSj�&ASY�
".04�WAS�UP�TO�THE�TASK��)AVING

USED�THE��2(**�AND�*NCENTIVEjS�
�/ .'("��#3$,12/$��/$ 1-/�ON�THE�
$OMMODORE�$��
��HAVENjT �YET�SEEN�
A�PROGRAM�WHICH�COMES�CLOSE�TO �
EITHER�ON�THE�MIGHTY�"MIGA�

5HE�ADVENTURE�GAME�*�HAVE�
PLANNED�W ILL�HAVE�VARIOUS�PUZZLES
�
PLENTY�OF�LOCATIONS�AND� INTELLIGENT�
COMPUTER�CONTROLLED�CHARACTERS�WHO
� �AS�WELL�AS�BEING�ABLE�TO�INTERACT�
WITH�THE�PLAYER�� �CAN� LEAD� iLIVESj�OF�
THEIR�OWN��1LEASE�HELP�

4TUART�)ARDY�
4HEFFIELD

5HEREjS�NO�DOUBTING�THAT�&ASY�".04�
IS�UP�TO�THE�TASK
� BUT�� �AS� IS�THE�
SITUATION�WITH� ALL� PROGRAMMING�
LANGUAGES�� �ARE�YOUR�PROGRAMMING�
SKILLS� AS�EQUALLY�WELL� QUALIFIED �#OTH�
THE�2UILL�AND�("$�TAKE�A� LOT�OF�THE�
WORK�AWAY�FROM�THE�PROGRAMMER�SO�
UNLESS�YOUjVE�HAD�EXPERIENCE�CODING�
ADVENTURE�PARSERS� IN�THE� PAST
� *�
DOUBT�WHETHER�YOU�LL� BE�ABLE�TO�JUMP�
STRAIGHT�IN� AND�START�CODING�

:OU�COULD�TRY�"EGIS�� 7ISIONARY�
	READ�MY�REVIEW�IN�"MIGA�4HOPPER
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NOW�AUTOMATICALLY�CONVERT����COLOUR�
"MIGA� *''�IMAGES�TO�45����COLOUR�
FORMAT��5HEREjS�ALSO� A�NEW�"DDRESS�
-ABEL� PRINTING�UTILITY�WHICH� NOT�ONLY�
SHOWS�OFF�/$OMMAND�IN� ACTION
� BUT�
IS�ALSO�JOLLY�USEFUL�

&XISTING�USERS�OF�/$OMMAND�CAN�
UPGRADE�TO�THE�NEW�RELEASE�BY�
SENDING��!� PLUS�THEIR�ORIGINAL�DISK��
'OR�THE� REST�OF�YOU�THOUGH
� THE�FULL�
/$OMMAND�PACKAGE�COSTS�_�����
AND� IS�AVAILABLE�FROM�0ASIS�AT�����
#IRCH�3D
�8ARDLE
� 3OCHDALE
� -ANCS�
�-����-9��"LTERNATIVELY�YOU�CAN� CALL�
0ASIS�DIRECT�	AFTER�&PM� PLEASE�
�ON�
������������

��	%-8�-00=�9:�
21A1<�>4-9����91A�
/:88-90=�-90�
2?9/>5:9=�>:�
� "%


�

1-":�*5�"("*/�4".�
*F�YOUjRE�STARTING�TO�FEEL� HELD�BACK�BY�
".04�� SOUND�COMMANDS
� THEN� NO�
DOUBT�YOUjLL� BE� INTERESTED� IN� A�NEW�
EXTENSION�FROM�";�4OFTWARE�

$ALLED�%�4AM
�";jS�EXTENSION�
ADDS�NO�FEWER�THAN����NEW�
COMMANDS� AND�FUNCTIONS�TO�".04�
WHICH�WILL�ENABLE�YOU�TO�WRITE�
PROGRAMS�THAT�CAN� PLAY�SAMPLED�
SOUNDS�DIRECTLY�FROM�HARD�DISK
�
FLOPPY�DISK�OR�MEMORY�

&VEN� IF�YOU� HAVE�AN�"MIGA�WITH�
NO�MORE�THAN����,�OF�MEMORY
�
%�4AM�WILL� ENABLE�YOU�TO�PLAY

ISSUE���
��"LTHOUGH� 7ISIONARY�DOES�
MAKE�PROGRAMMING�ADVENTURES�
EASIER
� IT�TOO�RELIES�ON�PREVIOUS�
EXPERIENCE�FROM�THE�PROGRAMMER��
"LTERNATIVELY
�WHY�NOT�CHECK�OUT�A�
NEW�".04�1%�DISK�CALLED�"#$�
	"DVENTURE�#ANK�$REATOR
�WHICH�
CONTAINS�A�PROGRAM�WHICH�CLAIMS�TO�
BE�A�COMPLETE�ADVENTURE�WRITING�
SYSTEM�� *T�S�AVAILABLE�FROM�THE�OFFICIAL�
".04�1%� LIBRARY�g �������������
*jLL� BE�FEATURING�IT�IN�NEXT�MONTHjS�
ISSUE�

+0:45*$,�130#-&.4
8HENEVER�*�PLAY�A�GAME�USING�THE�
JOYSTICK
�THE�PLAYERjS�SPRITE�ALWAYS�
SEEMS�TO�END�UP�AT�THE�TOP�OF�THE�
SCREEN��/OW�THAT� *jVE�STARTED�TO�
WRITE�MY�OWN�GAMES� IN�".04
� *�FIND�
THAT�EXACTLY�THE�SAME�IS�HAPPENING��
)AVE�*�GOT�A�VIRUS � *jVE�CHECKED�
THROUGH�ALL�MY�DISKS�USING�A�NUMBER�
OF�DIFFERENT�VIRUS�KILLERS
�BUT�NONE�OF�
THEM�HAVE�MANAGED�TO�FIND�ANYTHING�
SUSPICIOUS�

/ICK�#ANBURY�
.ANSFIELD
�/OTTS

SAMPLES�OF�OVER����,�IN� SIZE�SIMPLY�
BY�PULLING�THEM� IN�DIRECTLY�FROM�FLOPPY�
DISK�

0N�A�MACHINE�EQUIPPED�WITH�A�
HARD� DISK
�THE�SIZE�OF�YOUR�SAMPLES� IS�
LIMITED�ONLY�BY�THE�SIZE�OF�YOUR�DRIVE��
%�4AM�ALSO�PROVIDES�COMPATIBILITY�
WITH�"EGIS�"UDIO.ASTER�*LLjS�
SEQUENCED� SAMPLE�FACILITY
� ENABLING�
YOU�TO� PLAY�PARTS�OF�A�SAMPLE� IN�A�
SEQUENCE
�GIVING�THE� IMPRESSION�OF�A�
MUCH� LONGER�SAMPLE�THAN� IS�ACTUALLY�
BEING�PLAYED��0THER�%�4AM�FEATURES�
INCLUDE�SUPPORT�FOR�SAMPLE�FADING
�
OVERSAMPLING
� PLAYING�OF�RAW�AND� *''�
SAMPLES�AND�DIRECT�SUPPORT�FOR�
COMPRESSED�SAMPLES�

%�4AM�COSTS�_������AND� IS�
AVAILABLE�FROM�";�4OFTWARE�AT�";�
)OUSE
� #ROADFIELD� 3OAD
� &ASTINGTON
�
4TONEHOUSE
� (LOUCESTERSHIRE�

#00,�'03�#0''*/4
*F�YOU�RE�AFTER�A�GOOD�BOOK�TO� READ�
THROUGH�THE�MIDNIGHT�HOURS
�THEN�
LOOK�NO�FURTHER�THAN�4TEPHEN�)ILLjS�
"MIGA�(AME�.AKERjS�.ANUAL
� A� NEW�
RELEASE�FROM�4IGMA�PRESS
�WRITTEN�
SPECIFICALLY�FOR�".04�USERS�

5HE�����PAGE�BOOK�HAS�BEEN�
DESIGNED� AS�BOTH�AN� INTRODUCTION� TO�
THE�".04� LANGUAGE�AND�GAMES�
PROGRAMMING�IN�GENERAL�� *F�YOUjVE�
EVER�WANTED�TO�UNLEASH�YOUR�GAMING�
IDEAS
� THEN�THIS�MAY�WELL� BE�THE� BOOK�
YOU�VE�BEEN�WAITING�FOR�

5HE�BOOK�TAKES�YOU� SLOWLY�
THROUGH�THE�BASICS�BEHIND�THE�
IMPORTANT�ASPECTS�OF�GAMES�
PROGRAMMING�SUCH�AS�OPENING�AND�
SCROLLING�SCREENS
� USING�MAPS
� BLITTER�
OBJECTS�AND�SAMPLED�SOUNDS�THROUGH�
".04�#ASIC�

0NCE�ALL� THIS�THEORY�IS�SAFELY�
IMPLANTED
�4TEPHEN�)ILL� SHOWS�YOU

*jVE�GOT�SOME�GOOD�NEWS�FOR�YOU�AND�
SOME�BAD�NEWS�� 'IRST�THE�GOOD�
THOUGH�� �THEREjS�NOTHING�WRONG�WITH�
YOUR�"MIGA�OR�".04��5HE�BAD�NEWS�
THOUGH� IS�THAT� IT�SOUNDS�TO�ME�THAT�
YOUR�JOYSTICK�HAS�KICKED�THE�BUCKET��
&ITHER�TAKE� IT�ALONG�TO�YOUR�LOCAL� STORE�
FOR�REPAIR�	JOYSTICK�PROBLEMS�ARE�
USUALLY�MINOR
�OR�TREAT�YOURSELF�TO�A�
NEW�ONE�

.64*$�."&4530
�1-&"4&�
*� AM�WRITING�A�MUSIC�COMPOSITION�
PROGRAM�IN�".04�AND�*�WOULD� LIKE�TO�
BE�ABLE�TO�SAVE�SCORES� IN�".04�
.USIC�#ANK�'ORMAT��$OULD�YOU�
PLEASE�TE LL�ME�WHERE�*�COULD�OBTAIN�
THE�DETAILS�OF�THIS�FORMAT 

4IMON�-EWIS�
&XETER
�%EVON

:OUjLL� BE�PLEASED�TO� LEARN�THAT�YOU�
DONjT �HAVE�TO�CONSTRUCT�THE�FILE�
FORMAT�YOURSELF�� �ALL�YOU�HAVE�TO�DO� IS�
TO�SAVE�OUT�THE�MUSIC�BANK�USING�THE�
".04�COMMAND�4"7&��'ILENAMEjj 
��
	BANK���ALWAYS�CONTAINS�".04�
SOUND�TRACK�DATA
�� )OPE�THIS�HELPS�

HOW�YOU�CAN�PUT� IT�ALL� INTO�PRACTICE�
WITHIN�YOUR�OWN�GAMES�

'OR�THE�ARCADE�GAME�
PROGRAMMERS�AMONG�YOU
� THE�BOOK�
SHOWS�YOU�HOW�TO�MOVE�SPRITES�
AROUND�THE�SCREEN� AT�HIGH� SPEED
�
HOW�TO� IMPLEMENT�FIRE�CONTROL
�
COLLISION�DETECTION� AND�BACKGROUND�
ANIMATION��0THER�TYPES�OF�GAME�
COVERED� INCLUDE�SIMULATIONS
� FLIGHT

1LAY��/�#)��-.�,�


�SEQUENCED�SAMPLES�
4OFTWAREjS�NEW��:��'�".04�EXTENSION

SIMULATORS
� ADVENTURE�GAMES�AND�
EVEN�31(S�

*TjS�OBVIOUS�BY�READING�THROUGH�
THE�FIRST�COUPLE�OF�CHAPTERS�THAT�
4TEPHEN�CERTAINLY�KNOWS�HIS�STUFF�
&VEN�SOME�OF�THE�MORE�COMPLEX�
ASPECTS�OF�".04�PROGRAMMING�ARE�
COVERED�WITH�THE�KIND�OF�CRYSTAL�CLEAR�
EXPLANATIONS�THAT�SUCH�SUBJECTS�
DEMAND��5O�MAKE�THINGS�EVEN�
CLEARER
� THE�BOOK� INCLUDES�A�MASS�OF�
DEMONSTRATION� LISTINGS�THAT�CAN�BE�
TYPED� IN� AND�TOYED�AROUND�WITH�

"S�YOU�CAN�PROBABLY�GUESS
� *�WAS�
IMPRESSED�BY�THE�"MIGA�(AME�
.AKERjS�.ANUAL�� *T�S�A�VERY�READABLE

*$0/�%0�*5
*�WANT�TO �WRITE�A�SCROLLING�SHOOT� �EM�
UP�GAME�THAT�EMPLOYS�A�
CONTINUOUSLY�CHANGING�BACKGROUND�
*jVE�TRIED�THE�SOURCE�CODE�YOU�
PRINTED�IN�A�RECENT�ISSUE�OF��'#!��

�")**�,�FOR�HARDWARE�SCROLLING
�BUT�
USING�THE�SCROLLING�TECHNIQUE�TENDS�
TO �EAT�UP�A� LOT�OF�MEMORY�� *S�THERE�A�
MORE�MEMORY�EFFICIENT�WAY�OF�
ACHIEVING�THE�SAME�RESULTS 

#EN�5AYLOR�
"BERDEEN

8HAT�YOU�NEED�TO�DO� IS�TO�USE�THE�
".04�.AP�&DITOR�AND� *CON

BOOK�WHICH�EVERY�WOULD�BE�".04�
GAMES�PROGRAMMER�SHOULDNjT �BE�
WITHOUT�

5HE�"MIGA�(AMES�.AKER�S�
.ANUAL�CAN�BE�PURCHASED�AT�ALL�GOOD�
BOOK�STORES� 	*4#/�/O������������d
�
��"LTERNATIVELY�IF�YOU�CAN�T�MANAGE�
TO�GET�HOLD�OF�IT� IN�YOUR�LOCAL� BOOK�
STORE
�YOU�CAN�PURCHASE� IT�DIRECTLY�
THROUGH�4IGMA�ON�������������

WITHIN�YOUR�".04�PROGRAMS�W ITH�";

8)&3&�*4�*5 
5HOSE�OF�YOU�TRYING�TO� LOCATE�THE�
".04�FOR�#EGINNERS�SECTION� IN�THIS�
MONTHjS�".04�"CTION�WILL� HAVE�
REALISED�THAT�IT�ISNjT �THERE�

8E�HAD�TO�DROP�THIS� REGULAR�PART�
OF�THE�".04�COLUMN�FOR�THIS�MONTH�
SIMPLY�BECAUSE�OF�THE�AMOUNT�OF�
SPACE� REQUIRED�TO�EXPLAIN�THE�MAZE�
GAME� ROUTINES�COVERED� IN�THIS�
MONTHjS�GAMES�PROGRAMMING�
SECTION�

3EST�ASSURED�THOUGH�THAT�".04�
FOR�#EGINNERS�WILL� BE�BACK�WITH�A�
VENGEANCE� NEXT�MONTH�

GIL?�IH�J;A?� ���

COMMANDS�TO�CONSTRUCT�YOUR�
GAMEjS�BACKGROUND�GRAPHICS��5HE�
.AP�&DITOR�WORKS�BY�SPLITTING�THE�
BACKGROUND� INTO�A�SERIES�OF�TINY�
GRAPHIC�BLOCKS�WHICH�CAN�BE�USED�
OVER�AND�OVER�AGAIN�WITHIN�THE�
SAME�SCROLL�WITHOUT�EATING�UP�
LARGE�CHUNKS�OF�3".��5HIS� IS�
ACTUALLY�EXACTLY�THE�SAME�TECHNIQUE�
THAT�PROFESSIONAL� PROGRAMMERS�
USE
� SO�IT jS�A�TRIED�AND�TESTED�
PROGRAMMING�TECHNIQUE�� *jLL� BE�
COVERING�BOTH�THE�.AP�&DITOR�
AND� *CON�COMMANDS� IN�THE�VERY�
NEAR�FUTURE
� SO�STAY�TUNED�FOR�
MORE�

	�
�6� 
��������	�
����
&VERY�MONTH�OUR�RESIDENT�".04�GENIUS�	WOT�ME �� �+ASON
� ANSWERS�YOUR�
".04�RELATED�PROBLEMATIC�PROSE�WITHIN�THESE�VERY�PAGES�� *F�THEREjS�AN�
ASPECT�OF�".04�THAT� IS�TROUBLING�YOU
�THEN�SEND�YOU� LETTERS�TO�+ASON�
)OLBORN
�"MIGA�4HOPPER
� 'UTURE�1UBLISHING�-TD
� ���.ONMOUTH�4TREET
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$� HAD�ORIGINALLY�PLANNED�ON�
WRITING�A�TUTORIAL�ON�GRABBING�
AND�USING�SAMPLED�SOUND�
EFFECTS�WITHIN�A�GAME
�BUT�THE�

ARRIVAL�OF�4TEVE�#ENNETTjS���4��

�,�43�SOURCE�CODE�GOT�ME�THINKING�
	%ONjT �WORRY
�WE�LL�COVER�SAMPLES� IN�
A�FUTURE� ISSUE
�� *jM�SURE�THAT�MANY�
OF�YOU�WILL�FIND�4TEVE�S�CODE�USEFUL�
FOR�DEVELOPING�YOUR�OWN�GAMES�
5AKE�A� LOOK�AT�PAGE�����FOR�THE�FULL�
LISTING�OF���4���,�437

5HERE� IS�HOWEVER�STILL� A� LOT�OF�
EXTRA�CODE�WHICH� NEEDS�TO�BE�ADDED�
TO�TURN� THIS�VERY�USEFUL� ROUTINE� INTO� A�
WORKABLE�GAME��5HINK�ON�THE�
FOLLOWING�FOR�EXAMPLE���� HOW�DO�YOU�
MOVE�THE�PLAYERjS�CHARACTER�AROUND�
THE�MAZE�WITHOUT�IT�WALKING�THROUGH�
WALLS �)OW�ABOUT�ADDING�A�FEW�
BADDIES�THAT�CAN�CHASE�THE�PLAYERjS�
CHARACTER�AROUND� THE�MAZE�� )OW�ARE�
THEY�TO�BE�CONTROLLED�SO�THAT�THEY�WILL�
ACT� IN� AN� INTELLIGENT�MANNER �"LL�
THESE�QUESTIONS�	AND�MORE�
�CAN� NOW�
BE�ANSWERED�

5HE�MOVEMENT�CONTROL� ROUTINE�FOR�
THE�BADDIES�WHICH� INHABIT�THE�MAZE�
CONSTANTLY�SCANS�ALL�EXITS�FOR�THE�
PLAYERjS�SPRITE

:063�.07&
�16/,�
6PON�FIRST�INSPECTION
� THE�MOST�
OBVIOUS�WAY�TO�CONTROL� THE� PLAYERjS�
MOVEMENT�AROUND� THE�MAZE� IS�TO�USE�
COLLISION�DETECTION
� BUT�BELIEVE� IT�OR�
NOT�THERE� IS�A�CONSIDERABLY�EASIER�
METHOD�THAT�IS�VIRTUALLY�FOOL� PROOF��"S�
YOU�CAN�SEE�FROM�THE�.AZE�$RAZY

�&41�:.@5:?=�A-C �
>:�/:9><:7�>41�

;7-C1<�=�8:@1819>�
-<:?90�>41�8-D1�5=�
>:�?=1�/:775=5:9�
01>1/>5:9�




SOURCE�CODE
� THE�MAZES�ARE�STORED�
INTERNALLY�AS�A�SERIES�OF�DATA�
STATEMENTS�CONTAINING�NOTHING�MORE�
THAN�0S�	FOR�AN� EMPTY�SPACE
�AND� *S �
	FOR�A�GRAPHIC�BLOCK
��"LL� THE� ROUTINE

DOES�THAT�DRAWS�THE�MAZE� IS�TO�
INTERPRET�THIS�DATA� RESULTING�IN�THE�
BEAUTIFUL�MAZES�THAT�YOUjLL� SEE�ON�
YOUR�"MIGAjS�SCREEN�

/OW�4TEVEjS�CODE�MAY�NOT�BE�
PERFECT
� BUT�IT�DOES�HAVE�ONE�MAJOR�
ADVANTAGE�OVER�SIMILAR� ROUTINES�THAT�
RANDOMLY�GENERATE�MAZES�� �BECAUSE�
THE�MAZE�CAN�BE�DEFINED�BY�THE�
PROGRAMMER
�WE�CAN�ALSO�USE�THIS�
DATA�AS�AN�ALTERNATIVE�TO�USING�
COLLISION�DETECTION�

"S�THE�MAZE� IS�ESSENTIALLY�AN� ���
BY����GRID� CONTAINING�EITHER�0S�OR� *S 
�
ALL�WE�NEED� TO�DO� IS�TO�TREAT�THE�
PLAYERjS�MOVEMENT�IN�THE�GAME� AS�A�
SERIES�OF�STEPS�THROUGH�THIS�GRID�
EXPRESSED� AS�A�SET�OF�CO�ORDINATES��
'OR�EXAMPLE
� IF�THE�PLAYER�WAS�TO�BE�
PLACED�AT�POSITION� 	"
"

� HE�COULD�
THEREFORE�MOVE�	IN�A�SINGLE�STEP
�UP
�
DOWN
� LEFT�OR�RIGHT�TO�POSITIONS� 	"
!

�
	�
�

� 	�
�
�AND� 	�
�
� RESPECTIVELY�� �
WEjLL� IGNORE�DIAGONAL�MOVEMENT�FOR�
THE�MEANTIME�

0BVIOUSLY�THE�CODE�TO� HANDLE�THIS�
IS�VERY�SIMPLE� INDEED��
"LL�YOU�NEED�TO�DO� IS�
CHECK�THE�STATUS�OF�
THE�JOYSTICK�EACH�TIME�
THE�PLAYERjS�CHARACTER�
ONCE�DURING�THE�MAIN�
GAME� LOOP�� �IF�+61	
�
RETURNS�A�VALUE�O F�!�
THEN�DECREMENT�THE�:�
CO�ORDINATE
� INCREMENT�
IT� IF�+%08/� IS�TRUE�
AND�SO�ON�

/OW�THIS� IS� ALL�
WELL� AND�DANDY�
PROVIDING�THAT�THERE�
ARE� NO�WALLS� IN�THE�

WAY�� �IF�THERE�ARE
� THE� PLAYERjS�SPRITE�
WILL� SIMPLY�WALK�STRAIGHT�THROUGH�
THEM�AS� IF�IT�WERE�A�GHOST�� )OW�DO�
WE� STOP�THIS�FROM�HAPPENING � *jLL�
EXPLAIN�

8HEN�THE�JOYSTICK�IS�TESTED
� THE�
FIRST�THING�THAT�THE�MOVEMENT� ROUTINE�
SHOULD� DO� IS�CHECK�TO�SEE�WHETHER�
THE�GRID� POSITION�THAT�THE�CHARACTER�
WOULD�MOVE�TO� IS�ACTUALLY�AN� EMPTY�
SPACE�� *T�DOES�THIS� BY�CHECKING�
THROUGH�A�DIMENSIONAL� ARRAY�
CONTAINING�THE�SAME�MAZE�DATA�THAT�
THE�.AZE�$RAZY�ROUTINE�USES�TO�DRAW�
THE�MAZE�

-ETjS� SAY�FOR�EXAMPLE�THAT�THE�
PLAYERjS� SPRITE� IS�AT�POSITION� 	"
"
�
AND� THE� PLAYER�HAS�ATTEMPTED�TO�
MOVE�THE� SPRITE�TO�POSITION� 	�
�
�� *F�
THERE�WAS�A�WALL� THERE
� THE� PLAYERjS�
SPRITE�SHOULD�THEREFORE�NOT�MOVE��5O�
ACHIEVE�THIS
� THE�MOVEMENT� ROUTINE�
WOULD�CALCULATE�THE�THEORETICAL� NEW�
POSITION� AND� THEN� CHECK�THE�MAZE�
DATA�TO� SEE� IF�THE�VALUE�HELD�WITHIN�
	�
�
� IS�A���� *F� IT� IS
� THE�MOVEMENT� IS�
ALLOWED�� *F�IS� ISNjT �THOUGH
�THE�
PLAYERjS�JOYSTICK� INPUT�SHOULD� SIMPLY�
BE� IGNORED� RESULTING� IN�THE� SPRITE�
STAYING�IN� ITS�ORIGINAL� POSITION�

:OUjRE� PROBABLY�THINKING�THAT�THIS�
TECHNIQUE�WOULD� RESULT�IN� SOME�
RATHER�JERKY�MOVEMENT�� �AFTER�ALL
� THE

3M�AFCAI�UFCRFCP�RFC�@?BBGC�F?Q�
QNMRRCB�RFC�NJ?WCPdQ�QNPGRC
�?JJ�
@J?LI�QOS?PCQ�GKKCBG?RCJW�SN
�
BMUL
�JCDR�?LB�PGEFR�MD�RFC�
@?BBGC�Q�NMQGRGML�?PC�AFCAICB��(D�
RFC�NJ?WCP�GQ�LMR�QNMRRCB�GL�MLW�
MLC�MD�RFCQC�DMSP�BGPCARGMLQ
�
@CDMPC�?�U?JJ�GQ�CLAMSLRCPCB
�RFC�
@MBBGC�AMLRGLSCQ�GL�QC?PAF�KMBC
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��IT �MAY�NOT�BE
�BUT�THIS�GAME�TOOK�NO� LONGER�THAN���HOURS�TO�WRITE��
3EAD�THIS�MONTHjS�GAMES�PROGRAMMING�FEATURE�AND�YOU�TOO�COULD�PRODUCE�
YOUR�OWN�MAZE�GAME
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PLAYERjS�CHARACTER� IS�MOVING����
PIXELS� IN� A� SINGLE�TURN�� /OT�SO�WITH�
SOME�CLEVER�PROGRAMMING��"LL�YOU�
NEED�TO�DO� IS�TO�DELAY�JOYSTICK� INPUT�
FOR�A�COUPLE�OF�MOVES�AND�USE�THIS�
DELAY�TO� SMOOTHLY�SCROLL� THE�SPRITE��
4IMPLE
� EH 

"LL�MOVEMENTS�WITHIN�THE�MAZE�ARE�
CONTROLLED�BY�CHECKING�WHETHER�A�
WALL� BLOCKS�THE�SPRITEjS�MOVEMENT��
8ITHOUT�THIS
� BOTH�THE�PLAYER�AND�THE�
BADDIES�WOULD�WALK�STRAIGHT�THROUGH�
THE�WALLS

#3*/(�*/�5)&�#"%%*&4�
/OW�WE�HAVE�OUR�HERO�HAPPILY�
RUNNING�AROUND�THE�MAZE
�WE�NOW�
NEED� SOME�BADDIES�TO�CHASE� AFTER

HIM�� .OVEMENT�OF�THE�BADDIES� ISN�T�
A� PROBLEM�� �ALL�YOU�DO� IS�TO� ADAPT�THE�
ROUTINE�YOU� USED�FOR�THE� PLAYERjS�
SPRITE�SO�THAT�THE� BADDIES� USE�
EXACTLY�THE� SAME� RULES�OF�MOVEMENT�
BUT�UNDER�COMPUTER�CONTROL��8HAT�WE�
DO� NEED� THOUGH� IS� A� ROUTINE�THAT�

ADDS�A� LITTLE�BIT�OF�
INTELLIGENCE�TO�OUR�
BADDIES�SO�THAT�THEY�
WILL� ACTUALLY�PURSUE�
OUR�HERO�AROUND�THE�
MAZE�IN�TRUE�1AC.AN�
STYLE�

"LTHOUGH� SUCH�A�
ROUTINE�MAY�INITIALLY�
APPEAR�RATHER�
COMPLICATED
� THE�BEST�
WAY�TO�DESIGN� A�
ROUTINE� LIKE� THIS� IS�TO�
DRAW�UP�A�SET�OF�
RULES�OF�BEHAVIOUR�

THAT�THE�BADDIES�WILL� FOLLOW�

#"$,�50�3&"-*5:
%ESPITE�THE�FACT�THAT�SOME�GAMES�
WILL� HAVE�BADDIES�PURSUING�THE� HERO�
NO�MATTER�WHERE�THEY�ARE�WITHIN�THE�
MAZE� IN� RELATION�TO�THE� PLAYERjS�
SPRITE
� THIS� ISNjT �VERY�REALISTIC�� *F�YOU�
THINK�ABOUT� IT
� IF�THE�MAZE�WAS�REAL�
AND�YOU�WERE�BEING�HUNTED�DOWN�BY�
A�PACK�OF�WOLVES�WANDERING�AROUND
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THE�MAZE
� THEY�D� BE�AS� LOST�AS�YOU�
ARE�� *T�IS�THEREFORE�ONLY�NECESSARY�TO�
HAVE�THE�BADDIES�PURSUING�THE� HERO�
WHEN�THEY�CAN�ACTUALLY�SEE�HIM�� *F�
THEY�CAN�T�SEE�HIM
� THEYj LL�JUST�
CONTINUE�SEARCHING�AROUND� THE�MAZE�
UNTIL�THEY�DO�FIND� HIM��5HIS�OBVIOUSLY�
GIVES�THE�PLAYER�AN�ADVANTAGE�
BECAUSE�YOU�KNOW�WHERE�THEY�ARE
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BUT�THEYjRE�TOTALLY�BLIND� UNTIL� HE�
COMES� INTO�FULL�VIEW�

8HAT�WE�THEREFORE� NEED� TO�CODE�
THIS� ROUTINE� IS� A�METHOD� OF�
TRANSFERRING�ALL� THIS�THEORY�INTO�
PRACTICE��5HE�BADDIE�MOVEMENT�
ROUTINE�MUST�THEREFORE�WORK� IN� TWO�
MODES�� � IN� A�SEARCH�MODE� 	THE�
BADDIE�HASNjT�SPOTTED�THE�PLAYER
�
AND�A� PURSUE�MODE�	HEjS� AFTER�HIM
�
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5HE�SEARCH�MODE� IS� PRETTY�
STRAIGHTFORWARD�� �ALL�YOU�DO� IS�START�
THE�BADDIE� IN�A�PARTICULAR�POSITION�
AND� THEN�GENERATE�A� RANDOM�NUMBER�
BETWEEN� ��AND���THAT� IS� USED�TO�
DECIDE� IN�WHICH� DIRECTION� THE�BADDIE�
IS�TO�MOVE�� �UP� IF�THE� ANSWER� IS� �
�
DOWN� IF�IT� IS� �
� LEFT� IF�IT� IS���AND� RIGHT�
IF� IT�IS����8E�THEN�USE�OUR�MOVEMENT�
ROUTINE�TO�CHECK�THAT�THE�MONSTER�
CAN� ACTUALLY�MOVE� IN�THIS�DIRECTION�� *F�
IT�CANjT
� A� RANDOM� NUMBER� IS�
GENERATED� UNTIL� A� LEGAL�DIRECTION� IS�
DECIDED�UPON�
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0NCE�THE�MONSTER�HAS�DECIDED�WHICH�
DIRECTION� IT�WANTS�TO�MOVE� IN
�WE�
WANT�TO� KEEP�HIM�MOVING� IN� THAT�
DIRECTION� UNTIL� HE�EITHER�COMES� INTO�
CONTACT�WITH�A�WALL� OR�THE� PLAYERjS�
SPRITE��:OU�SHOULD� THEREFORE� HAVE�A�
VARIABLE�THAT�CONTAINS�THE� NUMBER�
WHICH�WAS�GENERATED�TO�DECIDE�UPON�
THE�BADDIEjS�DIRECTION�OF�MOVEMENT�

&ACH�TIME�THE�BADDIE� IS�MOVED�
ANOTHER�SQUARE
� THE�MOVEMENT�
ROUTINE�CHECKS�THE�CONTENTS�OF�THIS

VARIABLE� AND� INCREMENTS�OF�
DECREMENTS�THE�APPROPRIATE�COc
ORDINATE�

/OW�THAT�SEARCH�MODE� IS�OUT�OF�
THE�WAY
�WE�NEED�TO�ADD� PURSUE�
MODE�WHICH�WILL�GIVE�THE�BADDIE�THE�
ABILITY�TO�CHANGE� ITS�DIRECTION�
SUDDENLY�IF�THE� PLAYERjS�SPRITE�COMES�
INTO� ITS� LINE�OF�SIGHT��5HIS�TOO� IS�
ACTUALLY�A�VERY�SIMPLE� ROUTINE��"LL�YOU�
NEED�TO�DO� IS�CONTINUOUSLY�CHECK�ALL�
THE�CLEAR�BLOCKS�DIRECTLY�UP
�DOWN
�
LEFT�AND� RIGHT�OF�THE�BADDIE�

*F�THE�ROUTINE�ENCOUNTERS�A�WALL�
IN� ANY�ONE�OF�THE�FOUR�DIRECTIONS�
BEFORE� IT�ENCOUNTERS�THE� PLAYERjS�
SPRITE
� THIS�DIRECTION� IS� IGNORED�� *F�THE�
PLAYERjS�SPRITE� IS�ENCOUNTERED�
THOUGH
� THE�BADDIEjS�DIRECTION� OF�
MOVEMENT�IS� ALTERED� SO�THAT� IT�STARTS�
TO�MOVE� IN�THE�DIRECTION�OF�THE�
PLAYERjS�SPRITE�� �THIS� PURSUE�MODE�
THEN� CONTINUES�UNTIL�THE�BADDIE�
EITHER�TRACKS�DOWN�THE�PLAYER�OR�THE�
PLAYER�MANAGES�TO�MOVE�OUT�OF�THE�
BADDIEjS� LINE�OF�SIGHT�	IF�THIS�
HAPPENS
�THE�BADDIE�HAS�EFFECTIVELY�
LOST�THE� PLAYER�AND�WILL�THEREFORE�
START�TO�SEARCH�AGAIN
�
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1HEW��8EjVE�COVERED�SOME�PRETTY�
HEAVY�ROUTINES�THIS�MONTH
� BUT�YOU�
SHOULD� NOW�BE� IN� A� POSITION� TO�WRITE
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ANYTHING�FROM�A�1AC.AN�CLONE�TO�A�
DUNGEON�EXPLORATION�GAME� ALONG�THE�
LINES�OF�44*jS�6LTIMA� *7�

*� HAD� NEVER�ATTEMPTED�TO�WRITE�A�
GAME�OF�THIS�TYPE�BEFORE�4TEVE�SENT�
ME� HIS�CODE
� BUT� *� EVEN� SURPRISED�
MYSELF�HOW�QUICKLY� *�WAS�ABLE�TO�
ADAPT�THE�.AZE�$RAZY�ROUTINE�TO�
PRODUCE�A�FULLY�WORKING�AND�QUITE�
PLAYABLE�%UNGEON�EXPLORATION�GAME��
*NDEED
� THE�GAME�TOOK�NO� LONGER�
THAN���HOURS�TO�CODE� FROM�START�TO�
FINISH��5RY� IT�FOR�YOURSELF�� � *� THINK�
YOUj LL� BE�SURPRISED�JUST�HOW�SIMPLE�
MAZE�GAMES�ARE�TO�CODE�� #$

"�COUPLE�OF��+(& ��'-..$/�READERS�
HAVE�WRITTEN�TO�ME� IN� RESPONSE�TO �
%EREK�%OBSONjS� REQUEST�FOR�A�
ROUTINE�THAT�GENERATES�MAZES��"FTER�
PLAYING�AROUND�WITH�ALL�THE�ENTRIES
�
THE�TWO�BEST�ROUTINES�CAME�FROM�
1ETE�-OCKWOOD� IN�8EST�4USSEX�
AND�4TEVE�#ENNETT�IN�THE�8EST�
.IDLANDS��1ETEjS� ROUTINE�PERFORMED�
VERY�WELL� INDEED
� BUT�WAS�RATHER�
LARGE�SO� *jM�UNABLE�TO�PRINT�IT �
WITHIN�THESE�PAGES�	PERHAPS� *jLL�
PASS� *T�ON�TO�$LIFF�FOR� INCLUSION�IN�
THE�LISTINGS�SECTION
�� *NSTEAD�*jVE�
INCLUDED�4TEVE�#ENNETTjS� ROUTINE�
WHICH�GENERATES�MAZES�FROM�DATA�
TABLES�HELD�WITHIN�THE�PROGRAM�

5HE�.AZE�$RAZY�
CODE� IS�FAIRLY�
STRAIGHTFORWARD��5O�
USE� IT�SIMPLY�CREATE�
SOME���X���PIXEL�
BLOCKS�USING�%1AINT�
:OU� NEED�ONLY�
CREATE�ONE�BLOCK� IF�
YOU�WISH
�WHICH�
WOULD� BE�PART�OF�A�
WALL��8HEN�YOU�HAVE�
DRAWN�THE�BLOCK
�
GRAB� IT�AS�AN� *$0/�
USING�AN� *$0/�
GRABBER�OR�LOAD�THE�
PICTURE� INTO�".04�
AND�GRAB� IT�FROM�THE�
SCREEN��5HE�PROGRAM�
THEN�CREATES�A�SIMPLE�MAZE�� *F�YOU�
WANT�TO�DESIGN�OTHER�BLOCKS�THEN�
SIMPLY�GRAB�THEM�FROM�THE� SCREEN�
AND�PASTE�THEM�ON�TO�THE�SCREEN� BY�
CHANGING�THE� %"5"�STATEMENTS� IN�
THE� ROUTINE�TO�THE�NUMBER�OF�THE�
BLOCK�YOU�WISH� TO�PASTE�DOWN��5O�
CALL� THE�.AZE�$RAZY�ROUTINE
� SIMPLY�
ISSUE�THE�COMMAND� i130$�
$REATE.AZEj� FROM�WITHIN�YOUR�MAIN�
GAME� LOOP�
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$REATE�MAZES�WITH�4TEVE�#ENNETjS�
GREAT�LITTLE �� 7$��/ 76�PROCEDURE�
FEATURED�ABOVE
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IF�THIS�MONTH�S� INSTALLMENT�HASN�T�ALREADY�GOT�YOU� FRANTICALLY�CODING
� THEN�JUST�
YOU�WAIT�FOR�NEXT�MONTH�S� ISSUE�� *��LL� BE� TAKE�4TEVE�S�.AZE�$RAZY�CODE�ONE�
STEP�FURTHER��� THAT� IS�� INTO�THE�THIRD�DIMENSION�� 8ITH� THE� KNOWLEDGE� *jLL� BE�
IMPARTING�NEXT�MONTH
� IT�WILL� BE�PERFECTLY�POSSIBLE�FOR�YOU� TO�WRITE�YOUR�OWN�
%UNGEON�.ASTER�CLONE�� $AN�YOU� BEAR�THE�WAIT 
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%IGITAjS�ACCLAIMED��),�1),."�WORD�
PROCESSING�PACKAGE�WAS�FIRST� REVIEWED� IN�
ISSUE��
�WHEN�+EFF�8ALKER�SAID�� k )EAVENS
�
THEREjS�SO�MUCH�TO�THE�PACKAGE�l�4INCE�
THEN� IT�HAS�BEEN�FURTHER�IMPROVED�� *T�COMES�
WITH�A�SPELL� CHECKER
� A�THESAURUS
� AN�ON�LINE�
HELP�FACILITY
� AND�ONE�OF�THE�BEST�MANUALS�
WEjVE�EVER�SEEN�� *T�ALSO� HAS�A�WHOLE� LOAD�OF�ATTRACTIVE�FONTS� AND
�OF�
COURSE
� EXCELLENT�FACILITIES�FOR�INCORPORATING�GRAPHICS� INTO�DOCUMENTS�
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5HIS�MOUSE�SOLVES�ALL�
OF�THOSE�STICKING�
TRACKBALL�PROBLEMS�� �IT�
DOESNjT �HAVE�ONE�
*NSTEAD� IT�USES�SOLID�
STATE�TECHNOLOGY�FOR�
TROUBLE�FREE�OPERATION�
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5HIS�EXCELLENT�
EXPANSION�FOR�THE�
"����WILL�TAKE�YOUR�
COMPUTER�UP�TO�
�.B�� *T�HAS�A�
BATTERY�BACKED�UP�
CLOCK�AND�FOLLOWS�$OMMODORE�S�GUIDELINES�

3".�61(3"%&�8*5)�$-0$,

)0.&�"$$06/54��
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,EEP�COMPLETE�TRACK�OF�YOUR�
ACCOUNTS�WITH�YOUR�"MIGA�
AND�	)'�����)/(.-�>7�8ITH�
%IGITAjS�UNIQUE�)UMAN�
*NTERFACE�1ROTOCOL
� FINANCE�
CONTROL�COULDNjT �BE�EASIER�
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5HIS�HANDY�LITTLE �MODEM�WILL�GET�
YOU� *NTO�THE�WORLD�OF�COMMS�
WITH�A�WHIZZ�� 8ITH�./1��ERROR�
CORRECTIONS�AND�./1��DATA�
COMPRESSION
� IT�WILL� PROVIDE�DATA�
TRANSFER�SPEEDS�OF�UP�TO��
����BITS�
PER�SECOND�

27>>/>:� ����
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5HE�)YUNDAI�MODEM�IS�AN�
EXCELLENT� ITEM�FOR�THE�BEGINNER�IN�
COMMS�� *T�HAS�DATA�TRANSFER�RATES�
OF�UP�TO��
����BITS�PER�SECOND�
AND� SUPPORTS�THE�7��
�7���AND�
7��BIS�PROTOCOLS��:OUj LL� ALSO� NEED� SERIAL�CABLE�
AND�COMMS�SOFTWARE�TO�GET�STARTED�
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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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4INCE�THE�EARLY�DAYS�OF�THE�"MIGA
��$*25$�� (,1�HAS�HELD�THE�POSITION�OF�KING�OF�THE��%�
PAINT�PACKAGES�� *N� ITS� LATEST�RELEASE
� IT�OFFERS�EVEN�MORE�POWER�TO�GET�THOSE�PIXELS�
PAINTED�� )".�MODE� IS�NOW�SUPPORTED
� SO�YOU�CAN�DRAW�WITH�UP�TO������COLOURS�ON�SCREEN�
AT�ONCE�� .ORPHING�IS�ALSO�SUPPORTED�TO�ENABLE�YOU�TO�ACHIEVE� 5ERMINATOR���STYLE�EFFECTS�
"ND
�OF�COURSE
�THEREjS�%ELUXE�1AINTjS�ACCLAIMED�ANIMATION� SYSTEM�

�����
��
��G G G G G G G G ��
��� �����
$CJSVC� 0?GLR�� [������ 3($0�

[�����
[�����

3(-!$� ��
3(-!$��

."45&3*/(�".*("%04���70-6.&���#:�."3,�4.*%%:�"/%�#36$&�4.*5)�� �#36$&�
4.*5)�#00,4
5HIS� IS�THE�ESSENTIAL�BOOK�FOR�THE�BEGINNER�TO�"MIGA%04�� *T�EXPLAINS�STEP�BY�
STEP�EVERYTHING�FROM�THE� RUDIMENTS�OF�OPENING�A�4HELL� AND�COPYING�A�DISK�TO�THE�
ADVANCED�USE�OF�SCRIPTS�
."45&3*/(�".I("%04���70-6.&���#:�."3,�4.*%%:�� �#36$&�4.*5)�#00,4�
5HE�SECOND�VOLUME� IN�THE�� 01$/(,&��+(& ����RANGE�WILL� RAPIDLY�BECOME�ONE�
OF�YOUR�MOST�VALUABLE�REFERENCE�WORKS�� *T�CONTAINS�AN�EXPLANATION�OF�EVERY�
SINGLE�"MIGA%04�COMMAND
�FROM�VERSION� ���� RIGHT�UP�TO�THE�NEW�VERSION�������
."45&3*/(�".*("�4:45&.�#:�1"6-��7&3""�� �#36$&�4.*5)�#00,4�
1AUL�0VERAA
� PROGRAMMING�EXPERT�AND�COMPUTER�JOURNALIST
�EXPLAINS�IN�DETAIL�
HOW�TO�MAKE�USE�OF�THE�"MIGAjS�OPERATING�SYSTEM� IN�YOUR�OWN�PROGRAMS�
-EARN� HOW�TO�CREATE�EFFICIENT
� OPERATING�SYSTEM�LEGAL�CODE�AND�TO� UTILISE�THE�FULL�
POWER�OF�*NTUITION�
."45&3*/(�".*("�13*/5&34�#:�30#*/�#6350/�� �#36$&�4.*5)�#00,4�
+UST�ABOUT�EVERYONE�HAS�PROBLEMS�WITH�PRINTERS�AND�THE�"MIGA��#UT�NOW
� NO�
MATTER�WHAT�YOUR�SET�UP�� �DOT�MATRIX
� BUBBLE�JE T�OR�LASER�� �YOU�LL� LEARN� HOW�TO�GET�
THE� HARDCOPY�RESULTS�YOU�WANT�WITH�.ASTERING�"MIGA�1RINTERS�

-!34%2).'�!-)'!$/3� ��6/,5-%� �
-!34%2).'�!-)'!$/3� ��6/,5-%� �

�����
��
��

-!34%2).'�!-)'!�3934%-> > > > > > > > > > > > > > [������ 3(3934�
-!34%2).'�!-)'!�02).4%23> > > > > > > > > > > > [������ 3(02).4 0�3"�X��-)20�#/""�!&0(
! 7

����


��	
!:I�NDJG�688DJCIH�>C�DG9:G�
L>I=��JGDEG:HH�,D;IL6G:�H�
-GLG�/DDGAC�� �6�JC>FJ:H�6AAT
>C�DC:�E68@6<:�;DG�I=:�
HB6AA�7JH>C:HH�E:GHDC
�(,(��%%("$�HAS�EVERYTHING�THE�UP�AND�COMING�ENTREPRENEUR�NEEDS�
TO�KEEP�AHEAD�IN�THE�BUSY�WORLD�OF�BUSINESS�� *T�INCLUDES�A�WORD�
PROCESSOR
�SPREADSHEET
�DATABASE
�GRAPH�PLOTTING�FACILITIES�AND�A�
COLLECTION�OF�DISK�UTILITIES
� ALL�PRESENTED�WITH�AN�ATTRACTIVE
�EASY�TO�
USE� INTERFACE�
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�68H,�R L�%6",6� YOUR�"�����"������ -OOK�WITH�ENVY�NO� LONGER�AT�"���� �&,�(�����&�(�� 2;:/55� �	������

h�NERS�� �NOW�YOU�TOO�CAN�EXPLORE�THE�BENEFITS�OF�THE� *#.
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".04�IS�ONE�OF�THE�BEST�IMPLEMENTATIONS�OF�
#ASIC�AVAILABLE�FOR�THE�"MIGA��8ITH� IT�
INCREDIBLE�VISUAL�AND�AUDIO�EFFECTS�ARE�
ACHIEVABLE��"ND�WHEN�USED� IN�CONJUNCTION�WITH�
THE�$OMPILER�AND�".04��%�THE�POSSIBILITIES�
ARE� LIMITLESS�
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�/,)*,�--;�&ASY�"MOS
��-3��')-�RETAINS�ALL�THE�FEATURES�THAT�HAVE�MADE������SO�POPULAR�� �EASY�SUPPORT�FOR�GRAPHICS
�SOUND�AND�
SO�ON�� �BUT�MAKES�THE�TASK�OF�PROGRAMMING�SO�MUCH�EASIER�FOR�THE�BEGINNER�WITH�ON�LINE�HELP
�TUTORIALS�PLUS�
MUCH�MORE�
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5HE�,$4�EMULATOR�IS�AVAILABLE�AS�A�TRAPDOOR�EXPANSION�FOR�THE�"����AND�
"����1LUS
�OR�WITH�A�PLUG�IN�CARD�FOR�THE�"�����"�����"�����SERIES�� *T�
COMES�WITH��.B�OF�EXTRA�MEMORY
�TOO
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".04� IS�ONE�OF�THE�BEST�
IMPLEMENTATIONS�OF�#ASIC�AVAILABLE�
FOR�THE�"MIGA��8ITH� IT
� USERS�CAN�
QUICKLY�CREATE�STUNNING�GRAPHICAL� AND�
AUDIO�EFFECTS�� *TjS� NO�SLOUCH�WHEN� IT�
COMES�TO�WRITING�SERIOUS�PROGRAMS
�
EITHER�

".04�$0.1*-&3
".04�PROGRAMS�ARE�PRETTY�FAST
� BUT�
IF�YOU�FEEL�THE�NEED�FOR�EVEN�MORE�
SPEED
� THEN�THE�".04�$OMPILER�IS�
FOR�YOU��:OUR�PROGRAMS�WILL� BECOME�
STAND�ALONE�APPLICATIONS
� INDEPENDENT�
OF�THE�".04� INTERPRETER�

)I4OFTjS��$3. "�	�IS�
PROBABLY�THE�MOST�
ADVANCED�ASSEMBLY�
LANGUAGE�PROGRAMMING�
SYSTEM�YOU�CAN�BUY�
FOR�YOUR�"MIGA��/OT�
ONLY�DOES� IT�COME�
WITH� A�FULLY�FEATURED�
ASSEMBLER�WITH�
MACRO�SUPPORT
�
BUT� IT�ALSO�
INCLUDES�
)I4OFTjS�EDITOR�
AND�DEBUGGING�
PROGRAM�.ON"M�
$OMMODOREjS�HEADER�FILES�ARE�
SUPPLIED
� SO�YOU�CAN�CREATE�"MIGA�
APPLICATIONS� IMMEDIATELY�
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.ACHINE�	PLEASE�CIRCLE
�"����n �"�����n �

.ETHOD�OF�PAYMENT�	PLEASE�CIRCLE
�"CCESS�n �7ISA����$HEQUE�n �10�n

*/56*5*0/��"�13"$5*$"-�".*("�130(3"..&3j4�(6*%&�
#:�.*,&�/&-40/�� �,6."�16#-*$"5*0/4�
6SE�OF�*NTUITION
� THE�"MIGAjS�GRAPHICAL� INTERFACE
� IS�
ESSENTIAL�FOR�GIVING�YOUR�PROGRAMS�THAT�PROFESSIONAL� LOOK�
AND�MAINTAINING�COMPATIBILITY�ACROSS�DIFFERENT�VERSIONS�OF�
THE�OPERATING�SYSTEM��5HIS� BOOK�SHOWS�YOU� HOW
�WITH�
SECTIONS�ON�SCREENS�AND�WINDOWS
� COMMUNICATIONS
� MENUS
�
GADGETS� AND� REQUESTERS�
130(3".�%&4*(/�5&$)/*26&4�'03�5)&�".*("�#:�1"6-�
07&3""�� �,6."�16#-*$"5*0/4�
*F�YOUjVE�EVER�WRITTEN� REAMS�OF�CODE�ONLY�TO�FIND�THAT� IT�
DOESNjT �WORK�AND�YOU�CANjT �FIND�THE�BUGS
�THEN�THIS�BOOK�IS�
FOR�YOU�� *T�SHOWS�YOU� HOW�TO�DESIGN�YOUR�PROGRAMS�BEFORE�
TYPING�THEM� IN
�ENSURING�MORE� RELIABLE�AND�EFFICIENT�CODE��
."3,�4.*%%:j4�-*55-&�#-6&�803,#&/$)�����#00,�� �
,6."�16#-*$"5*0/4
.ARK�4MIDDY
� PROBABLY�ONE�OF�1'$�MOST�KNOWLEDGEABLE�
8ORKBENCH�GURUS
� BRINGS�YOU�THIS�GUIDE�TO�THE�"MIGAjS�
OPERATING�SYSTEM��)ANDY�TIPS� INCLUDE� HOW�TO�MAKE�A�BOOT�
DISK
� HOW�TO�SET�UP�A�PRINTER�WITH�THE� RIGHT�DRIVER
� AND�HOW�TO�
CUSTOMISE�YOUR�STARTUP�SEQUENCE
�WITH�EXTENSIVE�EXAMPLES�
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"T�LAST�THEREjS�A�VERSION�OF�THIS�
POPULAR�PROGRAMMING�LANGUAGE�
FOR�THE�"MIGA��1ASCAL� IS�
POPULAR�THROUGHOUT�THE�
ACADEMIC�WORLD� FOR� ITS�CLARITY
AND�PRECISION
� SO�MUCH�SO� 0MQAM4
THAT�IT�HAS�BEEN� TAKEN�UP�BY�
LARGE�PORTIONS�OF�THE�
COMMERCIAL� SECTOR�� 'IND�
OUT�WHY�IT�HAS�DONE�SO�
WELL�WITH�)I4OFTjS�
BLINDINGLY�FAST�VERSION

)IGHSPEED�1ASCAL��"�
FULL� SET�OF�FILES�ARE� INCLUDED�FOR�
ACCESSING�THE�"MIGA�S�OPERATING�SYSTEM�
AS�WELL� AS� AN� INTEGRATED�EDITOR�AND� A�DEBUGGER�
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8HEN�YOU�BUY�YOUR�NEW�"MIGA�COMPUTER�FROM� "3$"%&� "$5*0/� 1"$,��
4ILICA�4YSTEMS� WE�WILL�GIVE�YOU�AN�ADDITIONAL� ���4UPERB�ENTERTAINMENT�TITLES��
_������� WORTH� OF� SOFTWARE� '3&&� 0'� ,�
$)"3(&
�INCLUDING�SOME�GREAT�ENTERTAINMENT�
AND� PRODUCTIVITY� PROGRAMS�� 5HESE� FREE� GIFTS�
WILL� INTRODUCE� YOU� TO� THE�WORLD� OF� COMPUTING�
AND� HELP� YOU� TO� GET�OFF�TO� A� FLYING� START�WITH�
YOUR�NEW�"MIGA�� 1LUS
�WITH�EVERY�"MIGA�FROM�
4ILICA�WE�WILL�GIVE�YOU����NIGHTS�'3&&�HOLIDAY�
HOTEL�ACCOMMODATION�FOR�YOU�AND�YOUR�FAMILY�
TO�ENJOY�A�BREAK�AT�HOME�OR�ABROAD�

� � � ) $" # / . � # * ' $� � 4 �
)05&-� "$$0..0%"5*0/
&VERY� "MIGA� ���� AND� ���� FROM� 4ILICA� COMES
SUPPLIED� WITH� A� FREE� ��� PAGE� COLOUR� BROCHURE�WITH� JHERECOMMENDED%AINT%AjCKAAE
ACCOMMODATION�VOUCHERS��5HESE�ENTITLE���PEOPLE�TO� +HE�RECOMMENDED�PAINT�PACKAGE
STAY�UP�TO� A�TOTAL� OF���� NIGHTS� IN� ANY�OF����� HOTELS� c R " � k " � , 
� 7 D �4 �����������T40�00
WITH�ACCOMMODATION�'3&&��"LL�YOU�HAVE�TO�PAY�FOR� "�1OWERFUL�BAS
C�INTERPRETER�
ARE�YOUR�MEALS�	PRICES�ARE�LISTED�IN�THE�BROCHURE
�

�#$�"�( �����������������������_����
���##�  ��)�"� 	������_�����
�"�&��E� ��"�� ����������_�����
��&�� ���� ��$� ���������_�����
��#��%��$��������������� _�����
 � �� ����� ���������������� _�����
"���� �����"�%#��� _�����
"���� D�E� "��� ���������_�����
#�'��� �����������������������_�����
$"�&����  %"#%�$������_�����
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6PGRADABLE� 3".� BOARD�
AVAILABLE� WITH� 0,
� ���7�
AND� �.B� OF� 3".�� #UILT�IN�
BATTERY� BACKED� CLOCK��
1LUGS� STRAIGHT� INTO� THE�
"MIGA� "���� TRAPDOOR�� /O�
SOLDERING�REQUIRED�����YEAR�
GUARANTEE�

��MM� 4UPER� 4LIMLINE�
COLOUR� CO�ORDINATED� ��� T ��
��.B
� DOUBLE� SIDED� DISK�
DRIVE�� %RAWS� POWER� FROM�
THE� "MIGA� AND� INCLUDES�
THRU�PORT�FOR�CONNECTION�OF�
ADDITIONAL� DRIVES�� �� YEAR�
REPLACEMENT�GUARANTEE�

3". 61(3"%&4
$0%& %&4$3*15*0/ 331 4*-*$"

13*$&
3".����� ".*5&,���0,�1OPULATED���"��� _����� _�����
3".����� ".*5&,������K�1OPULATED���"��� _����� _�����
3".����� ".*5&,����.T
�1OPULATED���"��� _����� _�����
3".����� $#.� ���K� #OARD�"��� _����� _�����
3".����� $#.������K�#OARD���"��� _����� _�����
3".����� ���K�#OARD���/O�$LOCK���"��� _����� _�����
3".����� ���K� #OARD���*NC�$LOCK���"��� _����� _�����

&95&3/"-� %*4,� %3*7&4
%3*���� 4-*.-*/&���������.B���*VORY�$OLOUR _����� _�����
%3*���� 30$-*5&� ���������.B���*VORY�$OLOUR _����� _�����
$$"����� 30$-*5&� �����U��.B���#LACK�$OLOUR _����� _�����

13*/5&34
13*����� $#.� .14����� *NK�+ET�1RINTER
13*����� $#.� .14������ ��1IN�%OT�.ATRIX

_������� _�������
_������� &������+

$0-063� .0/*5034
.0/������ (0-%45"3�57�.ONITOR�INC��CABLE
.0/������ $#.� ����4� .ONITOR�INC��CABLE

_������� _���?��>
_������� _�������

30.� 61(3"%&@@@@@@@@
*�61(������*$%� ,ICKBACK� ,�BD� 30.� 4WAPPER� \�_������ \� _������

!�)���:8;-/>��1=539
��CMX��CMX�CM�
���,EY�,EYBOARD

���<��9>1<9-7��7:;;C��<5@1�
�8�$�����=�%>-90-<0
��.B�3".�.AXIMUM

�?57>	�9�&(�8:0?7->:<
'OR�CONNECTION�TO�A�TELEVISION

�����-<0��5=6��:9><:771<
'OR��5>T�)ARD�%ISK�%RIVES
�	6PGRADE�
KIT�TO�MAX����.B�)%�
ALSO�,ICKSTART�UPGRADE�FOR�)%�
SUPPORT�AVAILABLE�SOON


�-<0��5=6� :017��@-57-.71
8ITH���.B�����)ARD�%ISK�%RIVE

%8-<>��-<0�%7:>
#UILT�IN�AS�STANDARD

&<-;0::<�%7:>
'OR�OPTIONAL�PLUG�IN�$HIP�3".�AND�
BATTERY�BACKED�CLOCK


�B��:C=>5/6� :?=1�#:<>=
&ASY�ACCESS���LOCATED�ON�RIGHT�SIDE�
OF�"���
�IN�FRONT�OF�DISK�DRIVE

4ILICA
ANNOUNCE�A�
/&8�-08�13*$&�
OF� _���� FOR� THE� "MIGA�
���
� A� HUGE� SAVING� OF� _���� ��
THE� PREVIOUS� 331� OF� _����� 8ITH� ITS�
MODERN� COMPACT�WEDGE� SHAPE� DESIGN� AND�
THE� EMPLOYMENT� OF� THE� LATEST� ADVANCEMENTS� IN�
"MIGA� TECHNOLOGY
� IT� REPRESENTS� THE� VERY� BEST�
INVESTMENT� FOR� HOME� COMPUTING�� *T� HAS� ALL� THE�
POWER�OF�A�FIRST�CLASS�GAMES�CONSOLE�WITH�A�FULL�
RANGE� OF� ENTERTAINMENT� SOFTWARE� AVAILABLE
� AS�
WELL� AS� BEING� A� TRUE� HOME� COMPUTER
� WITH�
BUSINESS� AND� EDUCATION� SOFTWARE� AND� AN�
EXTENSIVE�RANGE�OF�PERIPHERALS�AND�ACCESSORIES�
5HE� "MIGA� ���� USES� STATE�OF�THE�ART� SURFACE� MOUNT� @�
TECHNOLOGY
� FOR�MAXIMUM� RELIABILITY� AND� FEATURES� A� ����� FLOPPY��
DISK� DRIVE
� MOUSE
� 57�MODULATOR�AND� SMART�CARD� SLOT�ALL� AS� STANDARD�� 5HE� INNOVATIVE� SMART� CARD�
SLOT�ACCEPTS� GAMES
� 30.�OR� 3".� CARDS� 	FROM� ���� UP� TO� �� � �� AND�WILL� TAKE� ADVANTAGE� OF�MANY�
FUTURE� NEW� DEVELOPMENTS�� 5HE� VERY� LATEST�VERSION� OF�THE� OPERATING� SYSTEM
� ,ICKSTART�8ORKBENCH�
V����� IS� USED� IN� THE� "MIGA� ���� AND� ITS� ENHANCED� CHIP� SET� FACILITIES� INCLUDE� IMPROVED� GRAPHICS�
RESOLUTION
� INCREASED�GENLOCK�SUPPORT�AND�THE�FACILITY�FOR�UP�TO�����OF�CHIP�MEMORY��5HE�"MIGA���T
�
IS� FULLY�COMPATIBLE�WITH� THE�"����$%�30.� %RIVE� AND� *NTERFACE�WHICH�WILL� GIVE� IT� ACCESS� TO� A� FULL�
RANGE� OF� $%57� TITLES� AND� AUDIO� $%S�5HE� "MIGA� ���� IS� AVAILABLE� FROM� 4ILICA� IN� SEVERAL�

��*1-<�"24%�>��)=<<=9>C� CONFIGURATIONS�	SEE�BELOW
� INCLUDING�A�SPECIALLY�UPGRADED��� � �3".�VERSION�

(501:�"?>;?>
'ULL�COFOUR�COMPOSITE�VIDEO�OUTPUT�
FOR�CONNECTION�TO�MOST�MONITORS

? ? ) � � �
��	��	���
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"MIGA� OWNERS� WHO� RETURN� THEIR�WORKING� "MIGA� ���� COMPUTER� 	WITH�
,ICKSTART�7����OR����

�MOUSE
�POWER�SUPPLY�AND�MANUAL�TO�4ILICA
�CAN�
CLAIM�A�_����DISCOUNT�OFF�THE�PRICE�OF�THE�NEW�"MIGA�$%57�$OMPUTER�
4YSTEM��5HIS�NEW�SYSTEM� 	NORMAL�331�_���
� IS�FULLY�COMPATIBLE�WITH�
ALL�"MIGA� SOFTWARE�� *N�ADDITION
� IT�PROVIDES�ACCESS�TO�A�VAST� RANGE�OF�
$%57�TITLES��$%57�WORKS�MUCH�LIKE�A�STANDARD�"MIGA�����OR�����BUT�
HAS�MANY�ADDITIONAL� FEATURES� INCLUDING�A�COMPACT�DISC�DRIVE�THAT�CAN�
HOLD� UP� TO� ���� MEGABYTES� OF� INFORMATION� PER� DISC� AS� WELL� AS� PLAY�
AUDIO� DISCS� TO� A� VERY� HIGH� QUALITY�� $%57� COMES� SUPPLIED� WITH� THE�
LATEST� INFRA�RED� REMOTE�CONTROL� HANDSET
� GIVING�YOU�FULL� CONTROL�OF�YOUR�
SYSTEM�FROM�THE�COMFORT�OF�YOUR�ARMCHAIR�
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e�  , � � � ) 0 � , ( #! " . � � � & #0 � , 3 �� 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�
n � . � � " ( #� � & � - / * * ) , . � " � & * & #( � � � 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
n � * , #� � � ' � . � " �� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� k4AME� PRODUCT� �� 4AME� PRICEl� BASIS�
n � � - . � � & #- " � � � ��� 3 � � , - �� 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
n � Q � � � ' #& & #) ( � . / , ( ) 0 � , � �K > H= �� � �G H6 ; ; 	 � � 4OLID
� RELIABLE�AND�PROFITABLE�
n � � / - #( � - - �
 �� � / � � . #) ( �
 �! ) 0 � , ( ' � ( . �� 7OLUME�DISCOUNTS�AVAILABLE��������������
� � - " ) 1 , ) ) ' - �� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�OUR�-ONDON���4IDCUP�BRANCHES�
b� ." � �  / & & � - . ) � % � , � ( ! � � � "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
n �  , � � � � � . � &) ! / � - � � 8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS�
n � * � 3 ' � ( . �� .AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�
#EFORE�YOU�DECIDE�WHEN� TO�BUY�YOUR�NEW�"MIGA�COMPUTER
�WE�SUGGEST�YOU� THINK�VERY�CAREFULLY�ABOUT�
8)&3&�YOU�BUY�IT��$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�CUSTOMERSj�REQUIREMENTS�WITH�AN�UNDERSTANDING�
WHICH�IS�SECOND�TO�NONE��#UT�DONjT�JUST�TAKE�OUR�WORD�FOR�IT��$OMPLETE�AND�RETURN�THE�COUPON�NOW�FOR�OUR�
LATEST�'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�k4ILICA�4YSTEMS�4ERVICEl�
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4ELFRIDGES� ��"#� ��  !��� 0XFORD� 4TREET
� -ONDON
� 8�"� �"#� 5EL�� �������� ����
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-#��/*� -")*�
0PENING� )OURS�

���� 5HE� .EWS
� )ATHERLEY� 3D
� 4IDCUP
� ,ENT
� %"��� �%9� 5EL�� �������� ����
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\� 8HICH� COMPUTER	S

� IF� ANY
� DO� YOU� OWN ������������������������������������������������������������������������������������������ � � % ?
&�0&���"DVERTISED�PRICES�AND�SPECIFICATIONS�MAY�CHANGE���1LEASE�RETURN�THE�COUPON�FOR�THE�LATEST�INFORMATION�



3AILWAY� $ALLERS�WELCOME�0PEN�.ON�'RI��AM��PM
�4AT��AM� ���PM�
8E�RE�EASY�TO�FIND
�JUST�� 
�M�IIES�FROM�THE� .���&ASY�PARKING�-EAVE�.���AT�JUNCTION���
�TAKE�"����TO�
#RADFORD
�UPHILL
�AFTER�ABOUT� ����M�LIES�FT�JUST�PAST�THE�PARK
�TURN�LEFT�ONCE�OVER�A�RAILWAY�BRIDGE��"FTER����M�ILE
�
LOOK�FOR�US�ON�LEFT�OPPOSITE�A�10�MAIL�BOX� ./7�/0%.�46/%":4�&2/-�����0-
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�
�0RDER�BY�PHONE�USING�YOUR�
CREDIT�CHARGE
�OR�DEBIT�CARD�
�
�0RDER�BY�.AI���SENDING�CHEQUE�

� BANKERS�DRAFT�OR�POSTAL�ORDERS
M�ADE�PAYABLE�TO�53*-0(*$

�
�1LEASE�ADD�PART�POSTAGE�FT�
PACKING�OF�_�� ���TO�ORDERS�UNDER�
_����OR�_�����TO�ORDERS�OVER�_�����
��HR�DELIVERY���ADD�_������
0VERNIGHT�CARRIER���ADD�_�����
	.AY�TAKE�LONGER�FOR�OUTLYING�
�
REMOTER�AREAS
�6K�.AINLAND�ONLY
��
4ATURDAY�DELIVERY� ��ADD� _������
%ATAPOST�SERVICE�A�AILABLE�1�0�"�

n4UBJECT�TO�GOODS�BEING�IN�STOCK���
ORDERS�RECEIVED�BEFORE�����PM��
(OODS�REMAIN�OUR�PROPERTY�UNTIL�
PAID�FOR�IN�FULL

%80/24�/2$%23�7%,#/-%
%EDUCT�������VAT
� CONTACT�US�FOR�
CARRIAGE�CHARGES�� 8E�EXPORT�DAILY�
TO�MOST�COUNTRIES��1AYMENT�IN�
4TERLING�ON7�PLEASE�

"����)UDDERSFIELD

"����%EWSBURY

%&4,501�7*%&0�1&3*1)&3"-4
30$(&/1-64� _������
"�SUPERB�VALUE�(ENLOCK�WIFT�OVERLAY�"�FADER�CONTROLS���3(#�PASS�THRU�

)"/%:�4$"//&3� l� _������ �
*N�OUR�EXPERIENCE
�THIS�TT�BY�FAR�THE�BEST�#�8�HAND�SCANNER�IN�THIS�PRICE�BRACKET�	��DPI���	�LEVEL�GREY�
4CALE���EXCELLENT�%ATASCAN�PROFESSIONAL���SOFTWARE�

30$�,&:� ?� j� _������
5HE�IDEAL�PARTNER�FOR�THE�3OC(EN�1LUS�5HIS�ADD�ON� ,EYING��UNIT�ENABLES�PROFESSIONAL�EFFECTS�SUCH�
$FRFORN"KEYLPQ
� LUMA�KEYING��,EY�THROUGH��(RAPHICS�OVERLAY��KEY�WINDOW�ETO

3(#�41655&3� 3OM�BO�TYPE
461&31*$@@@@@@@@@@@@@@@@@ I
$0-0631*$��

_������
_�����
_�������'RAME�GRABBER
�COLOUR�DIGITISER�"�GENLOCK�IN�ONE�UNIT�
_�������'RAME�GRABBER���COLOUR�DIGITISER�IN�ONE�UNIT�

3&/0"-&������(&/-0$,@@@ � _������
3&/%"-&�461&3������47)4�(&/-�$,&�������4EMIPROFESSIONAL�47)4�(ENLOCK���EXCELLENT�VALUE��
'OREGROUND���BACKGROUND�MODES��4UPER�7)4�INPUT���OUTPUT��$OMPOSITE�VIDEO�INPUT���OUTPUT�
HARDWARE�CONTROLLED�FADES��CROSS�FADE�"MIGA�TO�VIDEO��FADE�TO�BLACK��SEVERAL�POWERFUL�iWEES�
(��7*%&0$&/53&�1-64������ ���� _�������47)4�(EOLOCK
01"-7*4*0/� ��BIT�(RAPHICS���7IDEO�SYSTEM� &�������$OMPLETE�WITH�0PA+�PAINT���0PAL�
1RESENTS����BIT�GRAPHICS���PRESENTATION�PACKAGES���,ING�OF�,ARATE���THE�FIRST����BIT�GAME�*�
&140/�(5������'-"5�#&%�$0-063�4$"//&3�_������������.8ION�COLOURS������LEVEL�GREY�
SOALE�����DPI�RESOLUTION�

%*(�.&8�.&%*"45"5*0/
%+(*7*&8� (0-%�%*(*5*4#��	THE�BEST�FOR�USE�WITH�A�CAMERA
� ��%+(*1"+/5�����

�� &-"/�1&3'03.&3�� "--���'03�+645� _�������

41&$*"-�53*-0(*$�130%6$54

��1035�130�.*%*�*/5&3'"$&
0UR�UNIQUE���PORT�.IDI�INTERFACE�HAS� *N
�0UT�"5HRU�
SOCKETS�PLUS�TWO�ADDITIONAL�SWITEHABLE�0UT�OR�5HRU�
SOCKETS�FOR�INGENIOUS�VERSATILITY� 3M�WMS�A?L�F?TC���
)L
���MSR�DR���RFPS
�MP�� �L
���RFPS�� ���MSR
�MP���L
���
MSRQ�DR���RFPS�)
'ULLY�COMPATIBLE�WIFT�AFL�"MIGA�.IDI�SOFTWARE
� FT�
MOST�KEYBOARDS

/08�0/-:�_�����
&XTRA�.IDI�LEAJ� ���M�
&XTRA�.IDI�LEAD��M

_����
_����

45&3&0�4".1-&3��
0UR�4UPERB�SOUNDING�45&3&0�4".1-&3���USES�AN�
EXPENSIVE�STATE�ERF�THE�ART�"�%�CHIP�WHICH�SAMPLES�SO�
FAST��)R�A?NRSPCQ�CTCPW��-?G�OF�THE�SOUND��&ASILY�
ADJUSTED�LEVEL�CONTROL�CONNECTING�LEAD�SUPPLIED�'ULY�
COMPATIBLE�WITH�ALL�POPULAR�SAMPLING�SOFTWARE�
&2%%�34%2%/�3!-0,).'�3/&47!2%�W�H�
T?PG?@JC�Q?KNJC�P?RC�	SNRM�������Q?KNJCQ�NCP�
QCAMLB�)L�KMLM��������Q?KNJCP�NCP�QCAMLB�)L�

QRCPCM
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�DR�CBIJLE�AMKK?LBQ�
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8E/�E�BOKED�HIGH�FT�LOW�FOR�A�0/7"2&5,
�4/0�15!,)49�4TEREO�SPEAKER�SYSTEM�FOR�USE�WITH�
$OMPUTERS
�KEYBOARDS��4TEREO�7$3S
�4ATEITE�4YSTEMS�FT�8AKMANS�/OW�WE�VE�FOUND�ONE���IT�IS�A����
VATT�PER�CHANNEL
�DIRECLTY�MAINS�POWERED
���WAY�SPEAKER�SYSTEM�� *T�HAS�"?Q?
�TREBLE�FT�VOLUME�OONTROB�
FT�COMES�WITH�CONNECTING�LEADS�'REQUENCY�RESPONSE����)I �����,);��/.,9�%3��"�
!,3/�!6!),!",%���:9&J�34%2%/�3934%-�)LA�QCN?P?RC�K?GLQ�NMUCP�QSNNJW�[����

.*$&���+0:45*$,4

6-5*."5&�130�"/"-0(6&�
+0:45*$,

4UPERB�LOW�COST�SMOCRTH�ACTION�"NALOGUE�J��
WITH�FIRE�BUTTON�ON�THE�END��PLUS�PRESTTABLE�9�FT�:�
TRIMMERS
�.ICROSWITCH�FIRE�BUTTONS��AUTOFIRE�	NOT�ALL�
GAMES�SUPPORT�AUTOFIRE
�*DEAL�TOR�FLIGHT�SIM�ULATOCS�
b C �	/OT�ALL�GAMES�SUPPORT�ANALOGUE�JOYSTICKS
�

0NLY�_�����

".*("� 30.�48*5$)
0UR�,EYBOARD�OPERATED�5WO�WAY�3OM�SWLTEH�ENABLES�
YOU�TO�USE�EITHER�ERF���8ORKBENCH�ROMS��5O�SWITCH�OVER
�
JUST�HOLD�DOWN�$OOTRO7"MIGA�"MIGA�KEYS�UNTIL�YOU�HEAR�
A�BLEEP� 	3ELEASE�THEM�BEFORE�THE�BLEEP�TO� 8ARM�START�

WITH�THE�CURRENT�ROM��'ITS�"�������������
q� ���������

4*.1-&�50�'*5�n�/0�40-%&3*/(�
0NLY�_������	EXCL�ROMS

'ITTING�INVALIDATES�COMPUTER�WARRANTY�UNLESS�
FITTED�BY�US�'ITTING�CHARGE�_������
1LEASE�STATE�WHICH�YOU�HAVE�"MIGA�WHEN�
ORDERING�

41&$*"-�13*$&4�
30.�4)"3&3�FT����� 30.� _�����
30.�4)"3&3�FT������30.� _�����

.064&�� �+0:45*$,�1035�48*5$)�
_�����

� � $ : L � L H < D > ML �? H K �F H N L > �? M �CH R L M B< D �
�� 1USH�BUTTON�SELECTS�MOUSE�OR�JOYSTICK
� � 1 L > L � G H � I H P > K � N G B D > �H M A > K �MR I > L �
�� $OMPATIBLE�WRTH�MANY�DONGLES�
�� 4AVES�WEAR���TEAR�ON�MOUSE�PORT

.!+3(!� -/53%��
/0%2!4)/.�34%!,4(� /52�02)#%�\�[������

)LMJMBCQ�-MSQC�K?R�DR�FMJBCP

#6%(&5�3&1-"$&.&/5�.064&� _�����
426*$,�.064&���������������������� _�����
� + 0 2 �' ! 5 � + � .  �������� �����������������������������
$%�57�53"$,#"--�$0/530--&3
(3"7*4�.064&�45*$,�����������
%&-5"��"�"/"-0(6&�+0:45*$,� _������
130�26"-*5:�"/�"-0(6�&�+0:45*$,�_���a
;*145�$,�"650'*3&��������������� � _����
.&("�45"3�)&"7:�%65:�+0:45*$,�_�����
41&&%,+/(�"650'*3&���������� � _�����
015*$"-�.064&���������������������� _�����
.064&�."5����������������������������� � _����
.064&�)0-%&3�������������������� � _����
+0:45*$,�&95&/4*0/�-&"%�	�M
� _����
K1$�"/"-0(�+0:45*$,�$0/7&35&3� _����

%*4,4���%*4,�#09&4
"/5*45"5*$
� -0$,"#-&
�8*5)�

5*/5&%�-*%���%*7*%&34�
���4*;&�'61�501�#09� �����������_����
������4*;&�-0$,"#-&�#09� �����_����
���4*;&�-0$,"#-&� 
09 ��������_����
����4*;&� -0$,"#-&�#09������_���
����$"1"$F5:�10440�45"$,"#-&
%3"8&3�5:1&������������������������_�����
5%,�#3"/%&%�*NC�LABELS�*N�1LASTIC�STORAGE
BOX� n�PACK�CRFTEN� ���������������������� _���
6/#3"/%&%�INC�LABELS������������_������
��� �%3*7&�)&"%�$-&"/&3� �����_����

6SE�REGULARLY�FOR�GREATER�RELIABILITY

41"3&4���"$$&4403*&4���.*4$

,*$,45"35�����30.��������������� � _�����
,*$,45"35���30.������� ��������� 0/-:�_�����
0''*$*"-�8,#/$)���61(3"%&�,55� _�����
'"55&3�"(/64�����"������������� _�����
461&3�%&/*4&� ���������������������� � _�����
("3:� _������
����"*�0$)*1	%RTVE�"�PRINTER�PORT
� _����
"����.0%6�-"503������������������ � _�����
".*("�*/5&3/"-� %3*7&�� /08�_������
."*/4�46113&4403�#-0$,��8":� _�����
613"5&%�"����108&3�1"$,� _����

".*("�3&1"*3�4&37*$&
'IXED�PNOE�REPAIRS���"MIGA����������
_������ME�PARTS�"�LABOUR�� 	&XCLUDES�
DRIVE
�PSU�"�KEYBOARD�MECHANICAL�
FAULTS

)08�50�"70*%�3&1"*3�
#*--4�'03���03���:&"34

4IM�PIE���TAKE�OUT�AN�&XTENDED�
WARRANTY�ON�YOUR�COMPUTER
�MONITOR�
OR�PRINTER
�WITHIN����DAYS�ERF

&95&3/"-�%3*7&�108&3�4611-:� _������
5HIS�NEW�PRODUCT�POWERS�UP�TO���EXTERNAL�"MIGA�
FLOPPY�DISK�DRVES�#Y�RELIEVING�THE�"MIGA�POWER�
SUPPLY�OF�FRIS�BURDEN� 	FOR�WHICH� *T�WAS�NOT� n�
DESIGNED

�YOU�W I�INCREASE�ITS�RELIABILITY�
CONSIDERATE�+UST�PLUGS�STRAIGHT�IN�

BREAKDOWNS�FT�"$$*0&/5S�	EG�
SPILLAGES
�ARE�COHERED� $OM�PUTERS�
UNDER�_����n��YEAR�&XTENDED�
WARRRRTY�ONLY�_��������YEAR�WARRANTY�
��ONLY�_������ 1LEASE�ENQUIRE�FOR�
OTHE�RTEM�S�FT�TO�CONFIRM� PRICES

'-*$,&3�'3&&�7*%&0��� _������
'ITS�*NSIDE�YOUR�"���
���T������OR������FT�ELIMINATES�ANNOYING�FLICKER
��3EQUIRES�7("�OR�.ULTISYNC�MONITOR����$OMPATIBLE�WITH�"--�"MIGA�VIDEO�MODES�
��0VERSCAN�CAPABILITY�FOR�FULL�SCREEN�DISPLAY����/O�VISIBLE�SCAN�*NES�

46*5"#-&���j� ��MM�%OT�PITCH�7("�OOLOUR�MONITOR�	NO�AUDIO
� _������

13*/5&3�1035�&91"/%&34
&/2�53%�7)4(�02).4%23
�3!-0,%23
�6)$%/�$)')4)3%23
�3#!..%23�%4#

5HESE�COM�PACT�*�LFY�4WITCHED�&XPANSION�BOXES�ENABLE�YOU�TO�CONNECT�UPTO�FOUR�
PERIPHERALS�TO�YOUR�COMPUTER� 5HE�CONNECTORS�ON�THE�UNITS�ARE�THE�SAME�TYPE�AS�THE�
$OMPUTER�S�PRINTER�OONNECTOR�SO�YOUR�PERIPERATE�JUST�PLUG�STRAIGHT�IN� "�OONNECTIMG�LEAD���
�M�OR����MM� LONG�	STATE�WHICH
�IS�SUPPLIED�FREE
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8ITH�ITS�DEDICATED�MONITOR�INPUT
�THIS�MODEL�COMBINES�
THE�ADVANTAGES�OF�A�HIGH�QUALITY�MEDIUM�RESOLUTION�

COLOUR�MONITOR�WITH�THE�CONVENIENCE�OF�REMOTE�
CONTROL�5ELETEXT�57���AT�AN�EXCELLENT�LOW�PRICE���

'EATURES�DARK�GLASS�SCREEN�FOR�IMPROVED�CONTRAST
�
PLUS�FULL� RANGE���WAY�SPEAKER�SOUND�OUTPUT
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,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
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PORT��4UPER�SMOOTH�AND�ACCURATE�n�YOU�PROBABLY�

WON�T�WANT�TO�USE�A�MOUSE�AGAIN�AFTER�USING�
THIS�5RACKBALL��'ULL�ONE�HANDED�CONTROL��5OP�
QUALITY�OPTO�MECHANICAL�DESIGN
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SPEED�AND�ACCURACY�EVERY�TIME��/O�DRIVER�
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4UPERB�COMPACT�DESIGN� ��
��NS[;[W

7*364�1305&$503
+OL�=IGJ;=N�2CLOM� ,LIN?=NIL� NCNM� ?;MCFS� NI� NB?� ,ILN�IN� NB?� F;MN�>CME�>LCP?� CH�SIOL��GCA;�MSMN?G��
JLIN?=NCHA� ;FF� CHN?LH;F� ;H>� ?RN?LH;F�
>LCP?M� @LIG� <IIN� <FI=E� PCLOM?M

%H=ILJIL;N?M� ;� MQCN=B� NI � ?H;<F?� IL�
>CM;<F?�NB?�JLIN?=NCIH�@;=CFCNS


&7&4)".�.*$304�45"3�13*/5&34�*/$-6%&
ST�����	����@�
�����������

./�-�'������+AF�+JAFL=J
�������������5)&�
�������


���
� :=<6�

�
�	���������������

���������������

1ROVIDING�SUPERLATIVE�
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n�� �1 IN ���$OLOUR�1RINTER
n ����CPS�DRAFT�� ���CPS�-�2�
n ����CPS�)IGH�SPEED�DRAFT�FACILITY
n ���,�#UFFER�EXPANDABLE�TO���,
n �4WIVEL�4ELECTABLE�1USH�OR�1ULL�5RACTOR
�
WITH�BOTTOM�FEED�CAPABILITY
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8HAT� A� YEAR� IT�S� BEEN�� 8E�VE� SEEN� AN�"MIGA� REVOLUTION
� WITH� NEW� MODELS� OUT
� THE�"���� $%�7�DRIVE�
SHIPPING�AND�THE�PROMISE�OF�EVEN�BETTER�"MIGAS�TO�COME��"ND� IT�S�NOT�JUST�$OMMODORE�THAT�S�BEEN�BUSY�
� �NEWS�OF�AMAZING�NEW�HARDWARE�AND�SOFTWARE�DEVELOPMENTS�HAS�COME�THICK�AND�FAST�

5O� PUT� THE�YEAR� IN� PERSPECTIVE�AND� TO� FIND� OUT�WHATjS� ON� THE� CARDS
� WE�RE� GRILLING� ALL� THE�EXPERTS
�
HARDWARE�AND� SOFTWARE�MANUFACTURERS�TO� FIND� THEIR�VEIWS� ON�WHERE�THE�"MIGA� IS� HEADED�� 'OR�A�YEAR� IN�
VIEW
� PLUS�EXCITING�NEWS�OF�WHAT�S�COMING�UP
� MAKE�SURE�YOU�GET�THE�"MIGA�'ORMAT�"NNUAL�



C 
�� �

� � � �� F I R M

�-� -.�K��),0$-$ .�RZS� [YV�XYXY
".*("�4OFTWARE

1HONE�FOR�PRICES�ON�OUR�HUGE�
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->M:BE�,N>KB>L������������
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-CVR�B?W�CVNPCQQ�QCPTGAC�]�����
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�"F?PECQ�?NNJGA?@JC�RM�4*�K?GLJ?LB�MLJW
+'�/$)0(�. -1$� ���-�

0NLY�_������
%C?RSPCQ�� ^ �-CVR�B?W�AMSPGCP�BCJGTCPW�

^ ����B?W�CVAF?LEC�DMP�LCU�
^ � �� WC?P�ES?P?LRCC�EGTGLE�DPCC�AMJJCARGML�

?LB�BCJGTCPW�QFMSJB�? �D?SJR�MAASP�
 JJ�NPGACQ�QS@HCAR�RM�?T?GJ?@GJGRW�?LB�K?W�

AF?LEC�UGRFMSR�LMRGAC�� $���.$
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��
 ,(& �2.%3�#423".5$1���������������������������T�
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 ,(& �/$12/$7�#423".5$1�������������������T�
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�DCK:GI�NDJG����D7?:8IH�;GDB�
)K?EGLC�ID�6GBCMQA?NC�$� ;DGB6I�
L>I=�I=>H�=6C9N��B><6��6H>8�
JI>A>IN��+:B:B7:G��L:�E6N�R���
;DG�6CN�EGD<G6BH�L:�EJ7A>H=

(EREjS�A�GREAT�PROGRAM�FOR�
THREE�DIMENSIONAL�
MODELLERS��#Y�7ANDER�
3OBERTO�/UNES�%IAS�OF�

#RAZIL
� IT �W ILL�CONVERT��%�OBJECTS�
DEFINED� IN� *MPULSEjS� �+ &(,$�TO�THE�
FORMAT�REQUIRED�BY�"EGISj�
�(#$-0" .$	��

5HE�PROGRAM� IS�WRITTEN� IN�"MIGA�
#ASIC
� SO� IT�SHOULD� BE�A�BREEZE�TO�
CONVERT�TO�)I4OFT�#ASIC
� AND�FAIRLY�
EASY�TO�CONVERT� IT�TO�OTHER�DIALECTS�
SUCH�AS�('"�#ASIC��5HE�PROGRAM�
ITSELF�COULDNjT �BE�EASIER�TO�USE��JUST�
ENTER�THE�NAMES�OF�YOUR�SOURCE�AND�
DESTINATION�FILES� 	INCLUDING�PATH�
NAMES� IF�NECESSARY
�AND�AWAY�IT

GOES�� #EAR�IN�MIND�THAT�COLOUR�
INFORMATION�CANNOT�BE�TRANSLATED�
WITH� ����PERCENT�ACCURACY�

.ANY�THANKS
�7ANDER
� FOR�YOUR�
ENTRY��8EjLL� BE�SENDING�YOU�_���FOR�
YOUR�EFFORTS�

"S�ALWAYS
�WE�RE� INTERESTED� IN

SUBMISSIONS�FOR�ANY�APPLICATION� IN�
ANY� LANGUAGE
� BUT�WE�CAN�T�PRINT�
PROGRAMS�THAT�RELY�ON�BINARY�FILES��
8HAT�WEjD�ESPECIALLY�LIKE�TO�SEE
�
INSPIRED�BY�7ANDERjS� UTILITY
� IS�A�
PROGRAM�TO�CONVERT�BETWEEN�THE� *''�
PICTURE�FORMAT�AND� PICTURE�FORMATS

USED�ON�OTHER�MACHINES��8E�RE�
OFFERING�A�SPECIAL� PRIZE�OF�_���FOR�
THE� BEST�OF�THESE�WE�SEE�

1OP�YOUR�PROGRAM�ON�AN�
"MIGA%04�DISK�	ALONG�WITH� SOURCE�
CODE� IF�IT� IS�COMPILED�OR�ASSEMBLED

�
INCLUDE�A�WRITTEN�DESCRIPTION�AND�
SEND� IT�ALL�TO�
-ISTINGS
"MIGA�4HOPPER�
'UTURE�1UBLISHING
���.ONMOUTH�4TREET�
#ATH
#"���#8

*NCLUDE�AN�4"&� IF�YOU�WANT�YOUR�DISK�
RETURNING��$%

�	�!JIQ@MO@M���'HKPGN@�N�'+(4%',#�
��OJ�(�
�@BDN�N�4'"#-1!�.#�"�	

�	� T�+#%�,'1+-1�4'023�*�+-4'#�� �KMDG�(�
����� 	

�	�.MJBM<HH@?�=T�4<I?@M�0J=@MOJ�,PI@N�(�
"D<N�� 4DOJMD<�#1� � M<UDG�� 	

"#$',2���8

5',"-5�����!JIQ@MO@M�'+�%',#�(�
4'"#-1!�.#�� 4'
��� ��=T�+#%�,'�1+-1�

.<M<?@G�

$ALL�SUBROUTINES�TO �ASK�USER�FOR�SOURCE�AND�
TARGET�FILE�NAMES
�TO�COPY�THE�SOURCE�FILE�ACROSS�
TO�THE�3".�DISK�FOR�AN� INCREASE� IN�PERFORMANCE
�
AND�TO�OPEN�THE�FILES

%-13 ��NF$DG@N�
%-13 �2M<INA1JPM>@

'$�$DG@#MM�G�2&#,�.0',2��.M@NN�<IT�(�
F@T��2��',.32�����%-2-�.<M<?@G�
%-13 �-K@I$DG@N

5HE�VARIABLE� i3ECj� IS�A�POINTER�INTO�THE�SOURCE�
FILE��)ERE�IT �IS�SET�TO�THE�FIELD�WHICH�HOLDS�THE�
NUMBER�OF�POINTS�IN�THE��%�OBJECT

0@>����

%#2��G�0@>� �� %@O�CDBC�=TO@�JA�RJM?
�
,PH.JDION��1!� TO@��	����
%#2��G�0@>
G� �� %@O�GJR�=TO@�JA�RJM?
�
,PH.JDION�,PH.JDION
�1!� TO@��� �� !JDMK(�

G@H@IO�OC@�DIO@B@M


0@>�0@>
�

.MJS0@>�0@>
��	,PH.JDION� ��  @BDIIDIB�(�
#"%#


.0',2��,PH=@M�JA�KJDION�JI�NJPM>@�(�
J=E@>O���,PH.JDION

5HE�NEXT�LINE�STORES�THE�REQUIRED�HEADER�
INFORMATION� IN�THE� �(#$-0" .$�FILE

.0',2������"%��

.0',2����,PH.JDION�
						�.JDIO�>JIQ@MNDJI�					

.0',2��!JIQ@MODIB�KJDION


��

.S�.-1����.T�!10*',�
$-0�*JJK�G�2-�,PH.JDION�
*-!�2#�.T�.S��.0',2�*JJK

5HE�FOLLOWING�RETRIEVES�A�POINT�FROM�THE�SOURCE�
FILE�IN�9
:
;�FORMAT�AND�STORES� IT�IN�THE�
DESTINATION�FILE

%-13 �0@<?.JDIO�
.0',2����6�7�8�

,#62

*-!�2#�.T�.S��.0',2��-)
��1.�!#������
0@>�.MJS0@>
�� �� .JDIO�OJ�,PH=@M;(�

-A;#?B@N


.PNC0@>��0@>
�� �� 1<Q@�#"%#�KJDIO@M


%#2��G�0@>

,PH#?B@N��1!� TO@��	����
%#2��G�0@>
G� �� %@O� GJR�=TO@�JA�RJM?
�
,PH#?B@N�,PH#?B@N
�1!� TO(�

@��� �� !JHKG@H@IO�OC@�DIO@B@M


.MJS0@>�.PNC0@>�
��	,PH(�
#?B@N� ��  @BDIIDIB�$�!#


0@>�.MJS0@>
�� �� .JDIO�OJ�(�
,PH=@M;-A;$<>@N�
%#2��G�0@>� �� %@O�CDBC�=DON�JA�(�

,PH=@M�-A�$<>@N


,PH$<>@N��1!� TO@��	���� �� 1<Q@


%#2��G�0@>
G� �� %@O� GJR�=DON�JA�(�
, P H = @ M - A $ < > @ N 


,PH$<>@N�,PH$<>@N
�1!� TO@��� �� $DI<G�(�
Q<GP@�JA�,PH=@M;-A;$<>@N


5HE�POINTER�TO�THE�'ACE�INFORMATION� IN�THE�
SOURCE�FILE�IS�SAVED��5HE� INFORMATION� IS�THEN�
SKIPPED�FOR�THE�MOMENT�WHILE�THE�COLOUR�TABLE�IS�
TRANSLATED

.PNC0@>�0@>
�

0@>�.PNC0@>
�	,PH$<>@N

2JF@I���!*12�

%-13 �$DI?2JF@I�
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�

"'+�!JGJMN�,PH$<>@N�� �� .M@K<M@�OJ�(�
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$-0�*JJK���2-�,PH$<>@N��

%#2��G�0@>� �� %@O�OC@�0#"�Q<GP@


0@>�0@>
�� �� 1FDK�OC@�%0##,�<I?�(�
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�� '�PN@�JIGT�OC@�'H<BDI@�N�0#"�(�
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!JGJMN�*JJK���1!� TO@��� �� 1<Q@�OC@�(�
>JGJM
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.0',2��-)
�

/OW�TO�RETURN�TO �THE�'ACE�DATA�AND�CONVERT�IT �TO �
�(#$-0" .$90�FORMAT��'IRST�THE�SAVED�POSITION�OF�
THE�'ACES�MUST�BE�RESTORED�TO�THE�VARIABLE� i3ECj

0@>�.PNC0@>

.0',2��,PH=@M�JA�A<>@N�JI�NJPM>@�(�
J=E�@>O�� ���,PH$<>@N

.0',2� �!JIQ@MODIB�$�!#1
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.S�.-1�������.T�!10*',

$-0�*JJK�G�2-�,PH$<>@N

*-!�2#�.T�.S��.0',2�*JJK

%-13 �0@<?$<>@� �� 0@OPMI�#?B@G�� (�
#?B@�� <I?�#?B@�


0@BDNO@M�.PNC0@>�
#?B@G	�� �� !<G>PG<(�
O@�#"%#�KJNDODJI�<>JM?DIB�OJ�<>OP<G�(�
#?B@G


15�.�0@BDNO@M�0@>� �� .JDIO�DO
� �C@M@(�
DN�<�KJDIO@M�OJ�.,21�

%-13 �0@<?5JM?� �� 0@<?�IPH=@M�JA�OC@(�
ADMNO�KJDIO�JA�OC@�ADMNO�@?B@


* ����5JM?

%-13 �0@<?5JM?� �� 1@>JI?�KJDIO�JA�(�
OC@�ADMNO�@?B@


*�G��5JM?

15�.�0@BDNO@M�0@>� �� 0@OPMI�OJ�$�!#1


0@BDNO@M�.PNC0@>�
#?B@�	�� �� !<G>PG(�
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15 /�0@BDNO@M�0@>���/JDIO�DO�
&.13!�0@<?5JM?���%DMNO�KJDIO�JA�OC@)�

N@>JI?�@?B@�
+��	�5JM?
&.13!�0@<?5JM?� ��1@>JI?�KJDIO�JA�)�

OC@�N@>JI?�@?B@�
+��	�5JM?
15 /�0@BDNO@M�0@>
0@BDNO@M�/PNC0@>��$?B@��
�� ��1<H@�OJ)�

$?B@��
15 /�0@BDNO@M��0@>�
&.13!�0@<?5JM?�
+��	�5JM?�
&.13!�0@<?5JM?�
+��	�5JM?�
15 /�0@BDNO@M�0@>

$SDNODIB/JDION��
/��	�
�
%.0�+JJK����2.���
+JKK���
5'(+$�+JJK��$SDNODIB/JDION�
(%�+�+JJK�	�/�+JJK�	�2'$-�1FDK�
+JJK��+JJK��G�

5$-#�
1FDK�
(%�+JJK��$SDNODIB/JDION�2'$-�
/�$SDNODIB/JDION	�+�+JJK�	�
$SDNODIB/JDION�$SDNODIB/JDION�G�

$-#�(%�
-$62

%.0�+JJK����2.���
%.0�+JJK��+JJK��G�2.���
(%�/�+JJK�	�/�+JJK�	� 2'$-�15 /�)�

/��+JJK�	�/��+JJK�	
-$62

-$62
 �/��	�!�/��	�"�/��	� ��2C@�OCM@@�)�

?DAA@M@IO�KJDION�JI�<>OP<G�A<>@�
/0(-2������ �!�"�"JGJMN�+JJK
G	� ��)�

%DI<GGT�RMDO@�OC@�A<>@�JI�O<MB@O�
/0(-2�������"�!� �"JGJMN��+JJK
�	

-$62
"+.1$
"+1
/0(-2�3" 1$���1JPM>@-<H@�	� >JIQE�

@MO@?����KM@NN�<IT�F@T�OJ�M@NO<MO���
$0 1$�"JGJMN�
2��(-/32���	
&.2.�/<M<?@G

5HE�SUBROUTINE� i0PEN'ILESj�OPENS�THE�FIRST�FILE�
SPECIFIED�BY�THE�USER�TO �BE�READ
�AND�OPENS�THE�
SECOND�FILE�READY�TO�BE�WRITTEN��5HE�FIRST�SOURCE�
FILE
�COPIED�TO �3".��FOR�SPEED
� IS�OPENED�AS�A�
RANDOM�ACCESS�FILE��THE�SECOND� IS�A�SEQUENTIAL�
FILE
� ITS�DATA�BEING�SAVED�IN�A�STRICT�ORDER

.K@I%DG@N�
&.13!�"C@>F1JPM>@�
(%�%DG@$MM���2'$-�
./$-��0 ,���1JPM>@-<H@�� 1���+$-���
%($+#������ 1�!TO@�
./$-�2<MB@O%DG@��%.0�.32/32� 1���

$-#�(%�
0$230-�
-JO$SDNO�
/0(-2��$MMJM�JK@IDIB�NJPM>@�ADG@���
%DG@$MM�G�

0$13,$�-$62

5HIS�SUBROUTINE�LOOKS�AT�THE�9
:�AND�;�
COORDINATES�OF�A�POINT�IN� 
'�!#(��FORMAT�AND�
CONVERTS�THEM�TO�THE�EQUIVALENT�CO�ORDINATES�IN�
�#��)-��*��FORMAT

0@<?/JDIO�
&.13!�0@<?5JM?�
6�5JM?�&.13!�0@<?5JM?�
&.13!�0@<?5JM?�
8�5JM?�&.13!�0@<?5JM?�
&.13!�0@<?5JM?�
7�5JM?�&.13!�0@<?5JM?�

0$230-

5HIS�ROUTINE�READS�A�SINGLE�WORD�	TWO�BYTES
�
FROM�THE�SOURCE�FILE��5HE�VARIABLE� iRECj
�WHICH�
KEEPS�A�TRACK�OF�WHERE�WE�ARE�*N�THE�SOURCE�FILE
�
IS�INCREMENTED�ACCORDINGLY

��0@OPMI�DI��5JM?��<I?�DI>M@H@IO��0@>���
0@<?5JM?�
&$2��G�0@>
5JM?��0(&'2�������'$6�� 1"�!TO@�		��	�
&$2��G�0@>�G
5JM?�4 +���'��5JM?��0(&'2�������)�

'$6�� 1"�!TO@�		��		
0@>�0@>��

0$230-

i3EAD'ACEj� IS�USED�TO�AID�CONVERSION�BETWEEN�

'�!#(��AND� �#��)-��*�8- �FACE�FORMATS��5HE�
ROUTINE�RETURNS�THE�THREE�EDGES�READ�FROM�A�
TRIANGULAR�FACE�IN�THE�SOURCE�FILE

&.13!�"C@>F1JPM>@�
(%�%DG@$MM���2'$-�
+JJK�+$-�1JPM>@%DG@�	
5'(+$�+JJK��
2@HK��,(#��1JPM>@)�

%DG@��+JJK��	
(%�2@HK������.0�2@HK������2'$-�)�

.F$SOM
1JPM>@-<H@��0(&'2��1JPM>@%DG@��)�

+$-�1JPM>@%DG@�	
+JJK��	
+JJK�+JJK
G

5$-#

.F$SOM�
./$-�1JPM>@%DG@�� 1���+$-�����
%($+#�������� 1�1JPM>@!GJ>F�
.-�$00.0�&.2.�-JO0<H#DNF�
/0(-2��.K@IDIB�0 ,���1JPM>@-<H@�
./$-��0 ,���1JPM>@-<H@�� 1���+$-�����
%($+#�������� 1�2<MB@O!GJ>F�
.-�$00.0�&.2.���
(%�%DG@$MM�G�2'$-�
/0(-2��(�H�NJMMT��=PO�D�I@@?�<�)�

0<H#DNF�<Q<DG<=G@��
0$230-�

$-#�(%
/0(-2��5<DO����
%.0�6���2.�+.%�G	�����
&$2����6
+1$2�2<MB@O!GJ>F��1JPM>@!GJ>F�
/32����6�

-$62�
"+1�
"+.1$�

$-#�(%�
0$230-

-JO0<H#DNF�
%DG@$MM�G�

0$13,$�-$62

5HE�SUBROUTINE� i'IND5OKEN��SEARCHES�THE�SOURCE�
FILE�FOR�A�STRING�HELD�IN�THE�VARIABLE�i5OKEN�j��5HE�
VARIABLE� i3ECj� HOLDS�THE�POSITION�OF�THE�STRING�*N�
THE�FILE��THE� ROUTINE�RETURNS���IF�THE�STRING�*S�NOT�
PRESENT
���OTHERWISE

%DI?2JF@I�
/JDIO@M�G
%JPI?��
/0(-2��1@@FDIB���2 . * $ - � ��
/T�"10+(-��/S�/.1��	
5'(+$�0@>��+.%�G	
&$2��G�0@>
+." 2$�/T�/S��/0(-2�0@>�
(%�!TO@��,(#��2.*$-��/JDIO@M���	�2'$-�
/JDIO@M�/JDIO@M�G�
(%�/JDIO@M�+$-��2.*$-�	�2'$-�
0@>�0@>�G�
%JPI?�G
+." 2$�/T�/S��/0(-2�)�

�.*���1/ "$����	
0$230-�

$-#�(%�
$+1$�
/JDIO@M�G�

$-#�(%�
0@>�0@>�G�

5$-#�
0$230-

5HE�FOLLOWING�SUBROUTINE�ASKS�THE�USER�FOR�THE�
NAME�OF�THE�FILE�TO�BE�CONVERTED�AND�THE�NAME�TO�
BE�USED�FOR�SAVING�THE�RESULTANT�FILE

 NF%DG@N�
"+1
/0(-2���$-2$0��RDOCJPO�<�I<H@�@I?N�)�

OC@�KMJBM<H��
(-/32��1JPM>@�ADG@I<H@� �(H<BDI@	� )�

���1JPM>@%DG@�
(%�1JPM>@%DG@�����2'$-�"+1�$-#�
/0(-2���$-2$0��RDOCJPO�<�I<H@�M@OPHN)�

OJ�ADMNO�LP@NODJI��
(-/32��2<MB@O�ADG@I<H@� �4D?@JN><K@	� )�

���2<MB@O%DG@�
(%�2<MB@O%DG@������2'$-� NF%DG@N�

0$230-

0@<?%<>@�
&.13!�0@<?5JM?�
$?B@G�5JM?�
&.13!�0@<?5JM?�
$?B@��5JM?�
&.13!�0@<?5JM?�
$?B@��5JM?�

0$230-�
"C@>F1JPM>@�
.-�$00.0�&.2.�-JO$SDNO�
%DG@$MM��
./$-�1JPM>@%DG@��%.0�)�

(-/32� 1���
"+.1$
.-�$00.0�&.2.���

0$230-

5HIS�SETS�UP�AN�
ERROR�INTERRUPT�
AND�THEN�
ATTEMPTS�TO�OPEN�
THE�USER��
SPECIFIED�SOURCE�
FILE�TO �ENSURE�
THAT�*T�EXISTS

5HE�FOLLOWING�COPIES�THE�SOURCE�FILE�ON�TO �THE�
3".�DISK�FOR�QUICKER�PROCESSING

2M<INA1JPM>@�

5HIS�IS�THE�HEART�OF�THE�CONVERTER��"NY�REDUNDANT�
POINTS�IN�THE�FACES�ARE� REMOVED

5HE�FOLLOWING�SORTS�THE�FACE�POINTS� INTO�ORDER

5HIS�BIT�EXTRACTS�
THE�FILENAME�
FROM�THE�PATH�
HELD�IN�THE�STRING�
i4OURCE'ILE�j

4OME�PROGRAM� LINES�HAVE�TO �BE�SP LIT� BECAUSE�OF�
OUR�COLUMN�W IDTH�� *F�YOU� SEE�THE�SYMBOL� W)X��
DONjT �SP LIT�THE� LINE�WHEN�YOU�ENTER�THE�PROGRAM
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)IGH�
PERFORMANCE�

INTEGRATED�SOFTWARE�
WITH�.ICRO�4YSTEMS��
�"���),%-��&�.#(/'

PRINTING

�4PELLMATE�
	SUPPLEMENTARY�
DICTIONARY�EDITOR
�AND�
%B.ERGE�	CONCATENATE�
DATABASES
�

"LL� ARE�AVAILABLE�
FROM�A�SIMPLE
�
UNCLUTTERED�MENU��

BASED�FRONT�END��
ALTHOUGH�OPENING�A�FILE�TYPE�

OPENS�THE�CORRECT�MODULE��$LINCHING�
PROOF�THAT�5HE�8ORKS�WAS�DESIGNED� AS�
A�COMPLETELY� INTEGRATED�SYSTEM� IS�THE�
FACT�THAT�EACH�MODULE�HAS�A�SEPARATE�
MENU� ITEM�TO�ACTIVATE�THE�HOST�
MODULE�

.EMORY�PERMITTING
� 	5HE�8ORKS�
REQUIRES�A�FRUGAL� ���,
�THANKS�TO�
INTELLIGENT�USE�OF�A�SHARED� LIBRARY
� IT�IS�
POSSIBLE�TO� LAUNCH�TWO�OR�MORE�OF�THE�
MODULES�AND�MULTITASK�THEM�� �
SWITCHING�BETWEEN�EACH�ONE�SIMPLY�BY�
ARRANGING�THE�SCREENS�

"�USEFUL� FEATURE
� ESPECIALLY�FOR�
BEGINNERS
� IS�THAT� IT� IS�NOT�POSSIBLE�TO�
ACCIDENTALLY� LAUNCH
� START
�MORE�THAN�
ONE�COPY�OF�THE�PROGRAM�AT�ONCE�� �
ALTHOUGH�EACH�CAN� HAVE�MORE�THAN�

ONE�WINDOW�OPEN�� 4EVERAL

UROPRESS�4OFTWARE� IS� RIGHTLY�
MAKING�A� LOT�OF�FUSS�ABOUT�
�#(#��  #����'#!��

	PREVIEWED� IN��'#!��

�")**�,���
�� IT� IS�A�GREAT�BUDGET�
PACKAGE�FOR�THE�BUSINESS�ON�A�
SHOESTRING��")�THE�SAME
� LE TjS�NOT�
FORGET�IT�WAS�.ICRO�4YSTEMS�
4OFTWARE�WHICH�
BROUGHT�THE�FIRST�
TRUE� INTEGRATED�
PACKAGE�TO�THE�
"MIGA�IN�THE�FORM�
OF�THE��),%-7

7ERSION�����IS�
REVIEWED�HERE
�
ALTHOUGH� IT�
PREMIERED�WAY�
BACK�IN�����
�
MAKING�IT�
QUITE�ANCIENT�
BY�TODAYjS�
STANDARDS�
/EVERTHELESS
� CAREFUL�
PROGRAMMING�HAS�STOOD�THE�TEST�OF�
TIME�AND� �"���),%-6� PERFORMS�ON�THE�
LATEST�"����1LUS�MACHINE�JUST�AS�
WELL�AS�IT�WORKED�ON�THE�ORIGINAL�

*/45"--"5*0/
*NSTALLING�5HE�8ORKS� IS� A� BREEZE��
$ONSIDERING�THIS�SYSTEMjS� AGE
� IT�STILL�
PUTS�MANY�OTHERS�TO�SHAME�WITH� ITS�
CLEAR�SIMPLICITY�AND�PRECISE�VERBOSITY��
#EGINNERS�CAN� LET�THE� INSTALL� PROCESS�
DO� IT�ALL� FOR�THEM
� EXPERTS�OVERRIDE�ONE�
OR�MORE�SETTINGS� AT�THE�CLICK�OF�A�
MOUSE��0NCE�UP
� 5HE�8ORKS�COMES�
WITH� FOUR�MAIN�MODULES�� �
SPREADSHEET
�WORD� PROCESSOR
�
DATABASE�AND�COMMUNICATIONS�� �PLUS�
SOME�SUPPLEMENTARY�UTILITIES��
4IDEWAYS�	SIDEWAYS� SPREADSHEET

�"�

�),%-;�WORD�
PROCESSOR�MODULE
���,#��&�6� IS� IDEAL�
FOR�BASHING�OUT� LOTS�OF�TEXT

OTHER�MAINSTREAM�APPLICATIONS�SPRING�
TO�MIND�THAT�COULD�BENEFIT�FROM�THE�
ADDITION� OF�THIS�SIMPLE
� BUT�VERY�USER��
FRIENDLY�FEATURE�

803%�130$&4403
4CRIBBLE�USERS�WILL� RECOGNISE�THIS�ONE�
STRAIGHTAWAY�BECAUSE�THAT�S� BASICALLY�
WHAT� IT� IS�

4CRIBBLE�HAS�ALWAYS�BEEN�A�WORD�
PROCESSOR�AND
� LIKE�"RNORjS�1ROTEXT�
DOES�NOT�PRETEND�TO�BE�ANYTHING�ELSE��
4O� IF�YOU�WANT�A�TEXT�AND�GRAPHICS�
8:4*8:(�DISPLAY
�THIS�ONE� IS� NOT�FOR

".*("�4)011&3�n �*446&� ��� n �/07&.#&3� ���� ��+



"53 ) .% 33
YOU�� 	.44�PRODUCES�&XCELLENCE��
WHICH�DOES�THAT�JOB
��"S� A�WORD�
PROCESSING�ENGINE�FOR�BASHING�OUT�
LOTS�OF�TEXT�ITjS� IDEAL�� �AND� SIMPLE� *''

N A N �NUN� FFFL55RENIR�CFI'VRRGNR�5?�GY����� N TCPO�SVSTENS� SOFTWARE�

JA C K E TS � A T� TH E � SANE� T IN E 
 � # U T
� W I TH � G RE A T� D E TE RN IN A T IO N 
 � *�
SUCCEEDED� IN � PU RCHA S IN G � A� K I L L E R � WHA LE� AND� TR A N S P O R T IN G � I T � HONE

	/O TE ��
P ROPE R� PUN�
WHALE� W ITH �
D I F F I C U L T � I�
W A L LE T � FO R �
THE � O TH E R � �

&VENT�U��
C O N S ID E R IN ��
SAW� A� N O V II�
THE � S A FE TY

�� 3EP�*� \� <-EARN� \� \(UESS� *

8HEN� I T � R A P ID LY � BECANE� APPAREN T� TH A T � A� N U L T I � T O N � K I L L E R � WHALE�
WOU LD� NO T� F I T � IN � THE � B A TH TU B 
� HOWEVER
� * � FOUND� YE T� ANO THE R� W A TE RY �
HANGOUT� F O R � ' RED �� 0UR� O LY N P IC � S IZ E D � SW INN IN G � P O O L�

FIND� TH E RE � 'RED� RENA INED � NANY� HAPPY� WEEKS
� SP LA SH IN G �
C ON TE N TE D LY � IN � TH E � SHA LLOW � END�

5HE��"/(!!*$�SPELL�CHECKER�COMES�
ADRIFT�WHEN� IT�ATTEMPTS�TO�GUESS�
WHAT�IT�WAS�YOU�MEANT�TO�TYPE���

GRAPHICS�CAN�BE� INSERTED�AT�PRINT�
TIME�

0NE�PARTICULAR�DRAWBACK�IS�THAT�
THE�SIZE�OF�ANY�DOCUMENT� IS� LIMITED�
BY�THE�AVAILABLE�MEMORY�AND�4CRIBBLE�
DOES�NOT�OFFER�ANY�FACILITY�TO�
AUTOMATICALLY�LINK�MULTIPLE�
DOCUMENTS�� THIS�SHOULD� NOT�POSE� ANY�
MAJOR�PROBLEMS�FOR�MOST�USERS�
THOUGH�� 5HE�.INI�0FFICE�WORD�
PROCESSOR�HAS� A� SIMPLER
� MORE�
GRAPHICAL� FRONT�END�BUT�4CRIBBLE�IS�
FASTER� IN�GENERAL� AND�THE�SPELLING�AND�
THESAURUS�SECTIONS�ARE�BETTER�

5HE���
����WORD� SPELLING�
CHECKER� IS�BASED�ON�A�$OLLINS�6,�
&NGLISH�DICTIONARY�� *T� IS
� HOWEVER
�
LESS�THAN�GOOD�AT�GUESSING�WHAT�YOU�
MEANT�TO�SAY�� *N�COMPARISON
�THE�
THESAURUS� IS� IN� A�DIFFERENT� LEAGUE
�
NOT�ONLY�DOES� IT�GIVE�THE�
SYNONYMS�FOR�A�WORD
� BUT�ALSO�THE�
TYPE�OF�WORD�� NOUN
� ADJECTIVE
�
ADVERB� AND�SO�ON�� �AS�DEFINED� BY�
THE� HEADWORD�

0NE�THING�WHICH� IS�WORTH�
MENTIONING� IS�THE�SLIGHTLY�ECCENTRIC�
WAY�IN�WHICH�4CRIBBLE�PERFORMS�CUT�
AND� PASTE� 	EDITING
�OPERATIONS�� .OST�
WORD�PROCESSORS�USE�A�DRAG�
SELECTION� PROCEDURE�� �IN�WHICH�YOU�
HOLD� THE� LEFT�MOUSE�BUTTON�AND�MOVE�
THE�MOUSE�OVER�A� RECTANGULAR�AREA�OF�
TEXT��4CRIBBLE�WORKS� IN�MUCH�THE�
SAME�WAY�ONLY�EACH�OPERATION�� �CUT
�
PASTE
� COPY�� �ACTIVATES�A�SPECIAL�
MODE
� SHOWN� BY�THE�MOUSE� POINTER��
5HIS�WILL� BE�A� LITTLE� ALIEN�FOR�EXPERTS�
WHO�WILL� MORE� LIKELY�BE�USED�TO�
SELECTING�TEXT�FIRST
�THEN�THE�
OPERATION�� *N� PRACTICE�THOUGH
�
4CRIBBLEjS�METHOD� IS�SIMPLE�AND�
PERFECTLY�USABLE��DARE� *� SAY�BETTER 

$!4!"!3%
5HE�DATABASE�MODULE�WAS�ALSO�SOLD�
SEPARATELY�UNDER�THE�0RGANISE��
BANNER��"LTHOUGH�A� RELATIVELY�SIMPLE�
FLAT�FILE�AFFAIR
� .44�CLAIMS� IT�WILL�
HANDLE� UP�TO�����FIELDS�WITH�����
BILLION� RECORDS�� �AND� ITjS�FILE�
COMPATIBLE�WITH�"SHTON�5ATEjS�MULTIc
CLONED�%#ASE� ***�

'OUR�FIELD�TYPES�ARE�SUPPORTED�

TEXT
� NUMERIC
� DATE�AND� LOGICAL��5EXT�
FIELDS�CAN�BE�UP�TO�����CHARACTERS�
WIDE�AND�NUMERIC�ONES�SUPPORT����
DIGITS� INCLUDING�THE�DECIMAL� POINT�

/UMERIC�FIELDS�
SUPPORT�BASIC�
CALCULATIONS� INCLUDING�
EXPONENTIATION�AND�
PARENTHESIS�� AND�
ANOTHER�FIELD�NAME�
CAN�BE�USED�AS�A�
VARIABLE�	LIKE�THE�
SPREADSHEET
��
&NTHUSIASTS�CAN�USE�
MANY�OF�THE�
SPREADSHEET�FUNCTIONS�
WITHIN�FIELDS�TOO��

3EPORTING�
FACILITIES� ARE�MORE�BASIC�THAN� POWER�
DATABASES� SUCH� AS�4UPERBASE�
1ERSONAL��
� BUT�QUITE�ADEQUATE�FOR�
MOST�USERS��4IMILARLY
�THE�MAIL�MERGE�
IS�SIMPLE�BUT�DOES�THE�JOB�� 'RANKLY
�
FEW�PEOPLE� NEED�MORE� POWER�OR�
FEATURES�THAN�THIS�� �AND�THOSE�WHO�
DO�SHOULD�BUY�A�CUSTOM� PACKAGE�
SUCH�AS�4UPERBASE�1ROFESSIONAL��
"MONG�FLAT�FILE�DATABASES�THOUGH
�
THIS�ONE� IS� A� REAL� STAR�

302%!$3(%%4
5HE�SHINING�STAR�IN� 5HE�8ORKS�IS� ITS�
SPREADSHEET
� ALSO�KNOWN� IN�ANOTHER�
GUISE�AS�"NALYSE��

6SERS�FAMILIAR�WITH� SYSTEMS�SUCH�
AS� -OTUS�������AND�"S�&ASY�"S�ON�THE�
1$�WILL� FEEL� INSTANTLY�AT�HOME�
WITH�THE�MENU�AND�
kSLASH�

PPLES� ����
RANGES� k � �����������
ANANAS� ��������� �����
EACHES� ��������� �����

) � "PPLES� ������
0RANGES� ������

��� #ANANAS� � �� ��
1EACHES� ����I��

* � $HERRIES� ������
q � (RAPES� �����

"BOVE��THE�DATABASE�MODULE�IS�A�
BREEZE�TO�GET�TO�GRIPS�WITH

#ELOW��THE�SPREADSHEET�MODULE��
%ATA�CAN�BE�CUT�AND�PASTED�FROM�
OTHER�MODULES�FOR�GRAPHICS

COMMAND� INTERFACE�� *N�FACT
�"NALYSE�
WILL� READ�AND�WRITE�THE�DATED
� BUT�
WIDELY�USED
�8,4�FORMAT�DEVELOPED�
BY�-OTUS�FOR�ITS�SPREADSHEETS��5HIS�
TAKES� IT�AT� LEAST�ONE�STEP�AHEAD�OF�
ITS�CLOSEST�COMPETITOR�.INI�0FFICE

WHICH�DOESN�T�RECOGNISE�THE�8,4�
FORMAT��+UST����FUNCTIONS�PUT� IT�WELL�
BEHIND�MAJOR�SPREADSHEETS
� BUT�THE�
MOST�USEFUL� ONES�ARE� INCLUDED�� �
BESIDES
� ENTERPRISING�USERS�CAN�SOON�
CONSTRUCT�THEIR�OWN�

5HE� SPREADSHEET�MODULE�
INCORPORATES�THE�GRAPHICS�FACILITIES�� �
WHICH�AS�YOU�MAY�REMEMBER�ARE�A�
SEPARATE�ENTITY�IN�.INI�0FFICE��5HIS�
MIGHT�SEEM� LIMITING
� BUT�DATA�CAN�BE�
CUT�FROM�ANOTHER�MODULE�AND� PASTED�
DIRECTLY�INTO�THE�SPREADSHEET�FOR�
GRAPHICS��5HIS�APPROACH� IS�MORE�
CONVENTIONAL� THAN�THE�STANCE�TAKEN�
BY�.INI�0FFICE
� AND�WORKS�VERY�WELL� ON�
OTHER�SYSTEMS�SUCH�AS�THE�
.ACINTOSH��5HERE� IS� NO�OVERALL�
ADVANTAGE�TO�EITHER�METHOD
� THEY�ARE�
MERELY�DIFFERENT�SIDES�OF�THE�SAME�
COIN�

8HAT�MAKES�THE�SPREADSHEET�SO�
POWERFUL� IS� ITS�EXTENSIVE�MACRO�
LANGUAGE�� *N�ESSENCE
� ANY�SLASH�
COMMAND�THAT�CAN�BE�ENTERED�AT�THE�
KEYBOARD�CAN�BE�PROGRAMMED�AS�A�
MACRO�CALL��"�SPECIAL� MACRO� 	��
� IS�
AUTOMATICALLY�EXECUTED� AS�THE� SHEET�
IS�OPENED�MAKING�IT�USEFUL�FOR�
PRESENTATIONS�AND� ROLLING�
DEMONSTRATIONS�

#/--5.)#!4)/.3
5HE�TELECOMMUNICATIONS�MODULE� IS� IN�
A�CLASS�OF�ITS�OWN�� �NOT�LEAST�

BECAUSE� IT�OFFERS�SPEEDS�FROM�
����TO�A�CLAIMED�MAXIMUM�OF�
��
����BAUD��(ENERALLY�
SPEAKING�THE�"MIGA�S�
HARDWARE� IS�ONLY�GOOD�UP�TO�
��
����AND� IT�GETS�A� BIT�
GRIBBLY�AT�THOSE�SPEEDS�
UNLESS�YOU�USE�HARDWARE�
HANDSHAKING�� 	4EE�OUR�
REGULAR�COMMS�COLUMN�BY�
1HIL� )ARRIS�FOR�MORE�
INFORMATION
�
4O�MUCH�FOR�THE�BLURB�

ON�THE�BOX��"NYONE�CAN�CLAIM�
SPEEDS�FEW�PEOPLE�WILL� EVER�USE�� �
@ C C@ CI C@ � BUT�THE�$OMMS�MODULE� IS�

NO�TOY�� *T�OFFERS�A����
NUMBER�DIALLING�DIRECTORY
�
PROGRAMMABLE�MACRO�KEYS�
	���PER�NUMBER
�PLUS�ALL�
THE�COMMON�TRANSFER�
PROTOCOLS��9
�:
�89�AND�
;.ODEM�PLUS�$OMPU4ERVE�
#
� ,ERMIT�AND�4"%*&p�� �
.44jS� PROPRIETARY�
TRANSFER�PROTOCOL��;.ODEM�
IS�AN�ESSENTIAL� IF�YOU� USE�

ANY�SERIOUS�##4� LIKE�$*9�FOR�
INSTANCE�� &MULATIONS� INCLUDE�
��COLOUR�"/4*
�75��
� ���
� ����
AND�5EKTRONICS������� �BUT�DOES�
ANYONE�STILL� NEED�SOME�OF�THESE
� *�
WONDER 

"�FULL�MACRO� 	SCRIPTING
� LANGUAGE�
IS� INCLUDED�SO�YOU�CAN�AUTOMATE� LONG�
LOG�ON� SEQUENCES��5HE�PACKAGE�CAN�
EVEN�BE� PROGRAMMED�TO� LOG�YOU�ON�TO�
A� REMOTE�SYSTEM
� DOWNLOAD� ALL�YOUR�
MAIL
�MESSAGES�AND�SO�ON�AND� LOG�
YOU�OFF��"�SPECIAL� DELAY�FUNCTION� CAN

BE�USED�TO�TIME�THE� LOGON�TO�ACTIVATE�
AT�SOME�SPECIFIC�TIME�� �WHILE�YOU�ARE�
OUT
� AWAY�ON�HOLIDAY�OR�EVEN�ASLEEP��
DATES�ARE� NOT�SUPPORTED�THOUGH�

#/.#,53)/.
5HE�8ORKS�HAS� BEEN�AROUND�FOR�QUITE�
SOME�TIME�NOW�� �BUT� IT�STILL� MAKES�A�
VERY�FAIR�SHOWING�AGAINST�EVEN� RECENT�
COMPETITION��0VERALL� THE�MODULES�ARE�
SLICKER�THAN�.INI�0FFICE�AND�GENERALLY�
OFFER�MORE�AND�BETTER�FEATURES�� THIS�
IS
� OF�COURSE
� REFLECTED�BY�THE� HIGHER�
PRICE�

*NSOFAR�AS�THE�FRONT�END� IS�
CONCERNED
� 5HE�8ORKS�LOOKS� RATHER�
DATED�BUT�THIS�SHOULD�NOT�BE�SEEN� AS�
A�DISADVANTAGE�� �IT� IS�STILL� CLEAN
�
CLEAR�AND� IT�DOES�THE�JOB�� .ANY�USERS�
WILL� PROBABLY�PREFER�THIS�APPROACH�TO�
THE�MORE�FLOWERY
� �%�BAS�RELIEF�IN�
VOGUE�AT�THE�MOMENT��"LTHOUGH� LESS�
ATTRACTIVE
�THE�SPARTAN� LOOK� IS�FASTER�
TO�DRAW�� �AND�THAT�MEANS�THE�
PROGRAMS�CAN� PERFORM�BETTER�� *N�
SUMMING�UP
� *� CAN�ONLY�SAY
� LOVE� IT�OR�
HATE� IT
� 5HE�8ORKS�IS� A�CLASSIC�WHICH�
SIMPLY�CANNOT�BE�PASSED�OVER�AS�
BEING�PAST�ITS�SELL�BY�DATE��.INI�
0FFICE�IS� PRETTY�AND�CHEAP
� 5HE�8ORKS�
IS�MORE�POWERFUL� AND�MEANS�
BUSINESS�� �LET�BATTLE�COMMENCE��_k�
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5HE� SPREADSHEET�MODULE
� LIKE�MOST
� IS�
HEAVY�GOING�AT�FIRST�


)/ -!�� � h h i ` `
-OOKS�VERY�DATED
� BUT�IT�WORKS�WELL�

�*�0( )/�/$*)� T�U�T�T��
#RILLIANT�AND� PLENTY�OF�IT�� � INSTALLATION� EVEN�
DETAILS� POPULAR�HARD�DISKS�� /OT�QUITE� UP�TO�
DATE�WITH� THE� PROGRAM�THOUGH�

�-$� ���'0 � � �6�U�U��
&XTRA�FEATURES�MAKE� IT�WORTH� THE�EXTRA�NL�
QUID� OVER��$)$��!!$� � IF�YOU�CAN� AFFORD� IT�
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2UITE� SUPERB�� �A�TRUE�"MIGA�CLASSIC�
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 HE�BLURB�ON�THE�BACK�OF�THE�

PACKAGING�GRANDLY�
PROCLAIMS�THAT���� *"�IS��
k #EYOND�SPREADSHEETS��

#EYOND�DATABASES��5HE�NEXT�
GENERATION�OF�PRODUCTIVITY�
SOFTWARE���l�5YPICAL�APPLICATIONS�
LISTED�FOR���� *"�INCLUDE�� PRODUCTION�
SCHEDULING�� PORTFOLIO�SELECTION��
HOSPITAL�DIETS�AND�EVEN�TACTICAL�
PLANNING��'OR�THOSE� INTO� k BUZZl� IT�
SOUNDS� LIKE�THE�FINAL�SOLUTION�� �
CERTAINLY�SUCH�PHRASEOLOGY� IS�
GUARANTEED�TO�BORE�THE�PANTS�OFF�
INTERESTING�GUESTS�AT�PARTIES�� �BUT�
WHAT�DOES�IT�ALL�MEAN 

-1$ALC�IS� A� LINEAR�PROGRAMMING�
CALCULATOR��"�WHAT � *jD�NEVER�HEARD�OF�
SUCH�A�THING�EITHER�� �AND�CONSIDERING�
MOST�OF�MY�COMPUTER�LITERATE�
COLLEAGUES�ALSO�SHRUGGED�SHOULDERS

*� DECIDED� -1$ALC�HAD�TO�BE�WORTH�
CLOSER�INVESTIGATION��5O�QUOTE�THE�
MANUAL
� k5HERE� IS� NO�MORE�POWERFUL�
PROGRAMMING�TOOL� AVAILABLE�ON�ANY�
MACHINE�AT�ANY�PRICEl �� 0H�DEAR
�
SOUNDS�AS� IF�SOMEONE� HAS�BEEN�FREE�
BASING�HYPE�

-1$"-$�0/�5&45
4HAKEN�BUT�UNDETERRED
� *� BOOTED�THE�
PACKAGE�WHICH� PROMPTLY�CRASHED�THE�
MACHINE��4OLID�(OLD�SAYS� -1$ALC�
REQUIRES� �.B� 	IT�EVEN�COMES�WITH�A�
SPECIAL�"�����VERSION

� BUT
�TRY�AS� *�
MIGHT
� ONLY�THE����,�VERSION�WORKED�
ON�MY��.B�"����1LUS�� /OW�THEN
�
WHERE� IS�THAT� kFRIENDLY�GRAPHICAL� USER�
INTERFACEl� MENTIONED� IN�THE�MANUAL 

$OME�TO�THAT
�WHERE�ARE�THE�MENUS �
5HERE�AREN�T�ANY�� -ET�S�GET�DOWN�TO�
SOME�BASICS�� -1$ALC�DOES�NOT�HAVE�
ANY�MENUS�AND�THE�NEAREST�THING�IT�
HAS� IS�A� LIST�OF�ONE� LETTER�COMMANDS��
*T�DOES�NOT�UNDERSTAND�THE�MOUSE��
AND�ALTHOUGH�THE� ����� ��������������
CURSOR�KEYS�WORK�
SOME�OF�THE�TIME

k&NTERl� ON�THE�
NUMERIC�KEYPAD�
DOES�NOT�

*F�4OLID�(OLD�
DEFINES�THIS�SORT�OF�
FRONT�END�AS�FRIENDLY�
*�WOULD� HATE�TO�BE�
ON� ITS�$HRISTMAS� 
�
CARD� LIST�

�'6HD8=>HIH�L>I=�6�
E:C8=6CI�;DG�A>C:6G�
EGD<G6BB>C<�L>AA�

:C?DN�I=>H�G

#!,#5,!4)/.
4O�WHAT� IS�THIS� LINEAR�PROGRAMMING�
STUFF�ALL� ABOUT �8ELL�THE� IDEA� IS�TO�
DEFINE�A�PROBLEM�AS�A�SET�OF�
CONSTRAINTS�	LIMITS� IF�YOU� LIKE
�AND�
THEIR�CONTROL� PLUS�THE�VARIABLES�THE�
DECISION�WILL� BE�BASED�UPON�� -1$ALC�
THEN�USES�THESE�TO�WORK�OUT�A�
SOLUTION� FOR�THE�PROBLEM�USING�A�
LINEAR�ALGORITHM�

*NSTANTLY�YOU�CAN�SEE�THE�
PROBLEM�� BUSINESS�PEOPLE�WANT�A�
COMPUTER�TO�DO�ALL� THE�WORK�� �THAT
�
AFTER�ALL
� IS�WHAT�THEY�ARE�THERE�FOR��
)OWEVER
� ALTHOUGH� LINEAR�
PROGRAMMING�DOES� REQUIRE�A� LOT�MORE�
THOUGHT�THAN�A�SPREADSHEET� IT�CAN�
SOLVE�SOME� INTERESTING�PROBLEMS�
ONCE�THEY�HAVE�BEEN�DEFINED�

*TjS�NO� ACCIDENT�THAT�-1$ALC�LOOKS

LIKE�A�SPREADSHEET�� �IT�WAS�DESIGNED�
THAT�WAY��5HEORETICALLY�THAT�SHOULD�
MAKE� IT�A� LOT�EASIER�TO�USE�� �BUT�THAT�
IS�ONLY�PART�OF�THE�PROBLEM�� -1$ALC�
DOES�NOT�UNDERSTAND�EVEN�BASIC�
POINT�AND�CLICK�METHODS
� SO�THE�
SPREADSHEET�LIKE� LOOK�AND�FEEL� BOILS�
DOWN�TO�SOMETHING�HORRIBLY�
REMINISCENT�OF�AN�ANCIENT�1$�
APPLICATION�

#!,#5,!4).'�$%#)3)/.
"�SIMPLE�EXAMPLE� IN�THE�MANUAL�
QUOTES�A�TAILOR�WHO� IS�MAKING�SUITS� IN�
THREE�DIFFERENT�SIZES
� AND�GOWNS� IN�
TWO�OTHERS�� &ACH�GARMENT�MAKES�A�
SPECIFIC� REQUIREMENT�ON�MATERIALS�
'OR�INSTANCE�� A�MEDIUM�SIZED� SUIT�
REQUIRES�ONE�SQUARE�YARD�OF�SILK
� ONE�
OF�WOOL�AND�THREE�OF�COTTON��5HESE�
VALUES�	AND�THE�AMOUNT�OF�EACH� IN�
STORAGE
�FORM�THE�CONSTRAINTS�

5HE�DECISION�VARIABLES�ARE�THE�
TYPES�OF�CLOTHING�� �THEREjS�FIVE� IN�THIS�
EXAMPLE�� �AND�EACH�ONE�DETERMINES�
A�SET�OF�THREE�CONSTRAINTS��5HE�TYPES�
OF�CONSTRAINTS�ARE� SET�UP�AS��
LIMITATION� 	��
��EXACT�REQUIREMENT�	�
��
AND�EQUAL� TO�OR�GREATER�THAN�	��
��
7ARIABLES� IN�THE�3)4�	RIGHT�HAND�SIDE
�
COLUMN� SET�THE� LIMITS�FOR�THOSE�

#/34�!.!,93)3
5HE�OBJECTIVE�COEFFICIENT�IN�THIS�
PROBLEM� IS�DEFINED�AS�THE�COST�OF�
EACH�GARMENT�AND�APPEARS�BELOW�
EACH�TYPE� IN�THE�0#+� ROW��5HE�FINAL�
OBJECTIVE�APPEARS� BELOW�THE�
CONSTRAINTS� IN�THE�$0/45�COLUMN� AND�
IS�THE�MAXIMUM�NUMBER�OF�GARMENTS�
TO�CREATE� IN�ORDER�TO�GET�THE�MOST�
PROFIT�FROM�THE�CURRENT� INVENTORY�

&NOUGH�OF�THAT
� SEE
��� ������ j� THE�SCREENSHOT�FOR�A

COMPLETE�EXAMPLE�
5HE�CALCULATION�

IS�COMPLETED� IN� UNDER�
A�SECOND�� �AND�A�FEW�
BUTTON�PUSHES� LATER
�
YOU�CAN�EXAMINE�THE�
RESULTS
� BUT�THE�UNITS�
HAVE�TO�BE�DEFINED�
SEPARATELY�	A�
TEDIOUSLY�SLOW�JOB
�SO�

THEY�ARE�MEANINGLESS�AT�THIS�STAGE��
0NCE�DONE�THOUGH
� -1$ALC�DOES�
SOME�OF�THE�WORK�DEFINING�THE�UNITS��
PER�WHATEVER��'OR�THIS�EXAMPLE
�
MATERIALS�CAN�BE�EXAMINED� IN�
POUNDS�PER�SQUARE�YARD��.ORE�
INTERESTINGLY
� IT�WILL� ALSO� PROVIDE�
FURTHER�INFORMATION��5HE�BEST�PROFIT�
AVAILABLE�FROM�THIS�DATA�SET� IS�_����
BY�MAKING�TWO�SMALL� SUITS
� THREE�
LARGE�SUITS�AND�THREE�SMALL�GOWNS�� *T�
CAN�EVEN�PROVIDE�THE� BREAK�EVEN�
PRICES�FOR�THE� INDIVIDUAL�MATERIALS
�
HOW�MUCH�WILL�BE� LEFT�OVER�AND�SO�ON�

8HAT�USE� IS�ALL� THIS� INFORMATION �
2UITE�A� LOT� IF�YOU�HAVE�THE�SLIGHTEST�
IDEA�OF�HOW�TO�DEFINE�AND�USE� LINEAR�
EQUATIONS�� �NON�WHATSOEVER�IF�YOU�
DONjT�

4OLID�(OLD�HAS�MISSED�A�GOLDEN�
OPPORTUNITY�HERE�BY�ASSUMING�THE

��

WHOLE�WORLD� KNOWS�EVERYTHING�THERE�
IS�TO� KNOW�ABOUT�LINEAR�PROGRAMMING��
5HE�TRUTH� IS
�MOST�PEOPLE�DO�NOT��"�
DETAILED�DESCRIPTION� OF�THE�THEORY�
BEHIND� LINEAR�PROGRAMMING�WRITTEN�
IN� PLAIN�&NGLISH�� �AND�A�
COMPREHENSIVE�GLOSSARY�OF�TERMS�
MUST�BE�ADDED�TO�THE�MANUAL��"LSO
�
THE�SHOCKING�FRONT�END�NEEDS�MAJOR�
IMPROVEMENTS�

#/.#,53)/.
-1$ALC�IS�WITHOUT�DOUBT�ONE�OF�THE�
WORST�PROGRAMS� *� HAVE�EVER�SEEN� ON�
THE�"MIGA�� *F�IT�WERE�AN�ANCIENT�1%�OR�
SHAREWARE� RELEASE�*� COULD� HAVE�SOME�
SYMPATHY
� BUT�PEOPLE�ARE�BEING�
CHARGED�MONEY�FOR�WHAT�AMOUNTS�TO�
A�RELATIVELY�RECENT�PROGRAM�� *�CANNOT�
CLAIM�TO�BE�SO�MUCH�AS�A�NEOPHYTE�
AT�LINEAR�PROGRAMMING
� BUT�DESPITE�
EXPERIENCE�PROGRAMMING�REAL�
APPLICATIONS� IN� LANGUAGES�SUCH�AS�$
�
"3EXX
�SEVERAL�VERSIONS�OF�#"4*$�AND�
ASSEMBLY�CODE� *� COULD� NOT�GET�MY�
TEETH� INTO�-1$ALC�

.ASOCHISTS�WITH� A� PENCHANT�FOR�
LINEAR�PROGRAMMING�WILL� ENJOY�THIS
�
EVERYONE�ELSE�SHOULD� LEAVE� IT�WELL�
ALONE��5HINK�OF�THE�CURRENT�
INCARNATION�AS� kWORK� IN�PROGRESSl�
BECAUSE�WITH�A�MUCH�BETTER�MANUAL�
AND�GREATLY�IMPROVED�FRONT�END�TO�
COMPLEMENT�THE� IMPRESSIVE� LINEAR�
PROGRAMMING�ENGINE
� -1$ALC�COULD�BE�
INCREDIBLY�USEFUL�� $%
O O O O O O O O O
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7ERY�FAS T�A T�WHAT� IT�DOES�


)/ -!�� � H �� �� �� ��
"PPALING�TO � LOOK�AT�AND�VERY�D IFFICU LT�TO�
USE�

�*�0( )/�/$*)� H �� �� ����
1OOR�LAYOUT�AND� FAR�TOO� k CLEVER�� FOR� ITS�OWN�
GOOD�

�-$� ���'0 � H �H �H �� ��
$HEAP�ENOUGH� IF�YOU� HAVE� A�USE�FO R�IT�

0VERALL� RATING�n �O�O�O�O
6SELESS
� UNLESS�YOU� ALREADY�KNOW�HOW�TO�
USE� IT�
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)ELP�IS�AT�HAND�WITH�.ATHS�
4PELLING�AND�8ORD�SKILLS�FOR�
YOUR���TO����YEAR�OLD�

� ;=E �NI �� ;M C=M
n�4TEP�BY�4TEP�INSTRUCTION� IN�THESE�DIFFICULT�
SKILLS

n�7ISUAL
�VERBAL
�AURAL�ASSISTANCE
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4TUDENTS�ARE�GIVEN�CLUES�BY�SENTENCES
�SPEECH�

AND�GRAPHICS
�TO�BUILD�OVER������WORDS�USING�
PHONETIC��CHUNKS���$ONSONANT�AND�7OWEL�PATTERNS��

1LUS��8ORD�&NDINGS
�1REFIXES
�(REEK�AND�-ATIN�#ASES��
(REAT�FUN�IN�CREATING�NEW�WORDS�

��5=;<�/7:�>7,*+=4*:A�+=24-260�*6-�;8.44260�
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-ASCELLES�1RODUCTIONS�
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$HALKBOARD�4OFTWARE�
4UITE���������� #RANT�4T�
#URLINGTON�$ANADA�-�1�/��
'"9�������������
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"���������������������������������������������������_������
"����1LUS���4OFTWARE��������������������� _������
"�������4OFTWARE����������������������������_������
����4�.ONITOR���������������������������������_������
(71�SERIES��
�)ARD�DRIVE����.EG������ _������
��.EG�SIMS�����������������������������������������_�����
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"MIGA� *NT�D RIVE ���������������������������������� _�����
$UMANA�&XT�DRIVE�������������������������������_�����
;YDEC�&XT�DRIVE����������������������������������_�����
���,�UPGRADE�WITH�CLOCK������������������ _�����
���,�UPGRADE�NO�CLOCK�������������������� _�����
����.EG�UPGRADE�WITH�C LOCK������������ _�����
��.EG�"MIGA�PLUS�UPGRADE�������������� _�����
��.EG�FAST�RAM
���.EG�POPULATED� ��_������
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4TAR�-$��������������������������������� ��_������
4TAR�-$������������������������������� ��_������
4TAR�-$����$OLOUR������������������ ��_������
4TAR�-$��������$OLOUR����������� ��_������ �

�����
���

�
����2$/#� '�� '.

2UICKSHOT�**���������������������������������������������������������_����
1YTHON�.ICRO�4W ITCHED������������������������������������ _����
4PEEDKINS�"UTOFIRE������������������������������������������_�����
$OMPETITION�1RO������#LACK���������������������������_�����
.AVERICK�"UTOFIRE���������������������������������������������_�����
;IPSTICK�"UTO FIRE ����������������������������������������������_�����
*NTRUDER�������������������������������������������������������������_�����
"VIATOR�'LIGHT�4 IM ���������������������������������������������_�����
��+ET�'IGHTER������������������������������������������������ ��������� _�����
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�����5RACTOR�FEED�PER��
���������������������������������������_����
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���CAPACITY����������������������������������������������������������� _����
/&8�����$AP�BOX� STACKABLE�LOCKABLE����������������_�����
���CAPACITY�LOCKABLE����������������������������������������������_����
����CAPACITY�LOCKABLE��������������������������������������������_����
���CAP�#ANX�STACKABLE�LOCKABLE���������������������������� _����
����CAP�1OSSO�STACKABLE�LOCKABLE����������������������� _�����
����CAP�STACKABLE�LOCKABLE���������������������������������_�����
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����PLAIN�WHITE�LABELS���SOFTWARE�TO�PRINT�
YOUR�OWN�PROFESSIONAL� LABELS�

0NLY�_�����
41&$*"-�0''&3

�����LABELS�WITH�SOFTWARE�_�����

�
���

������
.OUSEHOUSE���������������������������������� �����������_����
.OUSE�.AT������������������������������������� �����������_����
%ISK�%RIVE�$LEANER�������������������������� �����������_����
"MIGA�%UST�$OVER�������������������������� �����������_����
.ONITOR�%UST�$OVER������������������������ �����������_����
.OUSE�+OYSTICK�"UTO�4HIFT�������������� ���������_�����
"MIGA�-IGHT�1EN���4OFTWARE����������� ���������_�����
0PTICAL�.OUSE������������������������������� ���������_�����
4QUIK�.OUSE���������������������������������� ���������_�����
/AKSHA�.OUSE���"CCESSORIES��������� ���������_""�  
;Y�'I�"MPLIFIER���4PEAKERS������������� ���������_�����
5HUMB���'INGER�5RACKERBALL������������ ���������_�����
$RYSTAL�5RACKBALL����������������������������� ���������_�����
"CTION�3EPLAY�.ARK�***�������������������� ���������_�����
5ECHNO�4OUND�5URBO�4AMPLER�������� ���������_�����
��1IECE�1RINTER�4TAND�WITH�TRAY�������� �����������_����
.IDI�.ASTER������������������������������������ ���������_�����
8ORDWORTH���������������������������������� ���������_�����
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4ILICA�4YSTEMS�ARE�PLEASED�TO�PRESENT�THE�(71�RANGE�
OF�PERIPHERALS��(71�ARE�THE�WORLDjS�LARGEST�THIRD�PARTY�
MANUFACTURER�OF�PERIPHERALS�FOR�THE�"MIGA� RANGE�AND�
HAVE� A� REPUTATION� FOR� HIGH� SPECIFICATION
� QUALITY�
PRODUCTS��5HE�COMPANY�WAS�FOUNDED�ONLY�FOUR�YEARS�
AGO� BY� A� MAN� WHO� KNOWS� ABOUT� THE � "M IGA
�
$OMMODOREjS� EX�7ICE� 1RESIDENT�OF�5ECHNOLOGY�� )E
�
ALONG�WITH�A�TEAM�OF�"MIGA�EXPERTS�INCLUDING�OTHER�EXc
$OMMODORE�STAFF
�UNDERSTAND�THE�ADD�ON� REQUIREMENTS�
OF�"MIGA� OWNERS� BETTER�THAN� ANYONE�� /OT� ONLY� DO�
(71� PROVIDE� PERIPHERALS� THAT� "MIGA� OWNERS� WANT
�
THEY�ALSO�OFFER�PEACE�OF�MIND
�WITH�A���YEAR�WARRANTY�
ON� THE� PRODUCTS� THEY� MANUFACTURE�� 4O
� IF�YOU� ARE�
LOOKING�FOR�THE�VERY�BEST�IN�PERIPHERALS�FOR�YOUR�"MIGA�
COMPUTER
�LOOK�NO�FURTHER�THAN�(71�


�		� �������	
3&563/� 5)&� $0610/� '03� :063� $01:

(71�S� )%��� HARD� DRIVE� AND� "���� HARD� DRIVE� WITH� ��.)Z� ACCELERATOR
�
REPRESENT�THE� HIGHEST�QUALITY�"MIGA� ���� PERIPHERALS
� AT� VERY�AFFORDABLE�
PRICES�� &ACH� INCORPORATES� A� FAST�ACTION� HARD� DRIVE
� 3".� EXPANSION�
CAPABILITY
� CUSTOM� 7-4*� CHIP� AND� 'AAA4530.� 4$4*� DRIVER
� FOR�
UNBEATABLE�PERFORMANCE�
5HE� )%��� HARD� DRIVE�OFFERS� UP� TO� �.B�OF� �� 

STANDARD� INTERNAL� 'AST� 3".� EXPANSION� 
� �� n�
AND�THE�"����$OMBO
�UP�TO��.B�OF����� n�
BIT� WIDE� FAST� 3".� EXPANSION�� #OTH�
FEATURE� A� 4$4*� CONTROLLER
� WHICH�
SUPPORTS� UP� TO� �� ADDITIONAL�DEVICES
�
AND� AN� "UTOBOOT�(AME� CUT�OFF�
SWITCH��#OTH�ARE�AVAILABLE�IN���
����
AND����.B�HARD�DRIVE�VERSIONS�
*N�ADDITION
�THE�"����$OMBO�ZOOMS�
THE� "MIGA� FORWARD� WITH� AN� ����
ACCELERATOR
� RUNNING� AT� A� BLISTERING�
��.)Z��5HIS�ENABLES�YOUR�"MIGA�����TO�
RUN�AT�AN�INCREDIBLE������ .*14
�FASTER�THAN�
AN� "MIGA� ������ /O� OTHER� PRODUCT� IN� THE�
WORLD� COMBINES�ALL� THE� FEATURES� FOUND� IN� THE�
"����$OMBO��"� PLUG�IN� 1$� EMULATOR�OPTION
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n � ��.)Z�������PROCESSOR
n � ����.ATHS�$O�1ROCESSOR�SOCKET
n � ���,�OF�1$�3".�PLUS�THE�USE�OF�"MIGA�3".
n � 4UPPORTS�)ERCULES
�$("
� &("�7("�

	MONOCHROME
�AND�5�����VIDEO�MODES
n � 3UNS�.4�%04�	����AND�UPWARDS
�PLUS�

THOUSANDS�OF�OTHER�1$�PROGRAMS
5HIS�POWERFUL�����EMULATOR�MODULE�SIMPLY�PLUGS�INTO�
THE�kMINI�SLOTl�OF�THE�(71�)%���OR�"���� 	WITHOUT�
INVALIDATING�THE�WARRANTY
�� *T�HAS�FULL�ACCESS�TO�THE�
"MIGAjS� RESOURCES�AND�ALLOWS�
YOU�TO�RUN�1$�AND�"MIGA�PROc
GRAMS�AT�THE�SAME�TIME
�GIVING�
YOU�TWO�COMPUTERS�IN�ONE�

�� *6**� AUUESS� *6�ME
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WHEN� YOU� MAY� REQUIRE� ADDITIONAL� PERIPHERALS� AND� SOFTWARE
� OR� HELP� AND� ADVICE�� "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� FO R� ALMOST� ��� YEARS� AND
� W ITH� OUR� UNRIVALLED�
EXPERIENCE�AND�EXPERTISE
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5HIS� IS�.ARK�&VANjS� LOADER�SCREEN�WHICH� LOOKS�
GREAT�THROUGH�THE��%�GLASSES�HE�PROVIDED

5 HE�TIME�HAS�COME�TO�COLLECT�
TOGETHER�SOME�OF�THE�
VARIOUS�PIECES�OF�WORK�*�
HAVE�BEEN�SENT�AND�SHOW�

YOU�ALL�HOW�WELL�THE�"MIGA� IS�BEING�
USED�TO�DEVELOP�IDEAS�AND�SOLUTIONS�
TO�EDUCATIONAL�TASKS�

1LEASE�DONjT�FEEL� UPSET�IF�YOUR�
OWN�OFFERING�ISN�T�AMONG�THE�
EXAMPLES�USED�THIS�MONTH�� *� HAVE�
LOTS�TO�WORK�FROM
� AND� *T�MAY�WELL�
EMERGE� IN�THE�FUTURE�� %O� REMEMBER


WE�ARE� LOOKING�TO� PUBLISH�
EXAMPLES�OF�GOOD�WORKING�
PRACTICE�USING�AN�"MIGA�� *F�
YOU� HAVE�PRODUCED�
SOMETHING�THAT�YOU� ARE�
PLEASED�WITH
� DISCOVERED� A�
SHORT�CUT�TO�ACHIEVE�A�
SPECIAL� EFFECT
�
OR�CARRIED�OUT�AN�
ASSIGNMENT�AT�SCHOOL� � �
SEND� IT�TO�ME�AT�"MIGA�
4HOPPER�� *F�WE� LIKE� IT
�YOU�
GET� INTERNATIONAL�COVERAGE�
IN�THE�BEST�"MIGA�MAG
� NOT�
TO�MENTION�THE�CHANCE�OF�
SOMETHING�NICE�ARRIVING�BY�
POST��4O
� KEEP�SENDING� �EM�

IN�AND�DONjT�BE�SHY�
*� PARTICULARLY�LIKED�THE�WAY�SOME�

PEOPLE� REALLY�HAD�A�GO�AT�THE��%�
ARTICLE� *�WROTE
� AND�WE�RECEIVED�SOME�
SUPER�EXAMPLES��0F�ALL�THE�WORK� *�
RECEIVED�ON�THIS
�THERE� IS�ONE�
PARTICULAR�COLLECTION�OF�ANIMATIONS� *�
FELT�CAPTURED�THE�WHOLE�PRINCIPLE�VERY�
WELL
� AND� *� HAVE�DECIDED�TO�GIVE�THIS�
PRIDE�OF�PLACE�� .ARK�&VANS�FROM�
DOWN�THERE� IN� /EATH� HAS�OBVIOUSLY�
SPENT�HOURS�GLUED�TO�HIS�"MIGA�	AND

'�%#(!���&#!".�)2�)(��*�#(.�###
,EITH�#ROGAN�FROM�-IVINGSTON
�
8EST�-OTHIAN
�SENT�ME�THIS�GREAT�
TIP �FOR�CREATING�A� LIGHTBOX�IN�
���$)/�


�� �A�FEATURE�PREVIOUSLY�
ONLY�AVAILABLE�TO����$)/�
��USERS��
)E�USES�THE�ANIMATION�FEATURE
�
LINKED�TO�THE�BRUSH�AND�GRID���

�� $REATE�A�NUMBER�OF�ANIMATION�
FRAMES�	NUMBER�DEPENDANT�ON�
APPLICATION

�� %RAW�AN� IMAGE�ON� FRAME���	DO�A�
SQUIGGLE�FOR�PRACTICE

�� 5URN�ON� iGRIDj� 	PRESS� j(j

�� 1ICK�UP�IMAGE�AS�BRUSH�WITH� LEFT�
MOUSE�BUTTON�
�� 1OSITION� BRUSH�EXACTLY�OVER�
IMAGE�ON�SCREEN
&� (O�TO�FRAME��� 	PRESS��
��4TAMP�
ON�BRUSH� 	CHECK�ALIGNMENT�BY�
PRESSING�!
"

�� #RING�UP�STENCIL� REQUESTER�
	SHIFT�TILDE
�CLICK�ON�BACKGROUND�
COLOUR�� �0,
(� 5URN�THE�GRID�OFF

�� %RAW�A� RECTANGLE� IN�A�DIFFERENT�
COLOUR�OVER�IMAGE�ON�FRAME�"
���'REE�4TENCIL� AND�FIX�BACKGROUND
���6SING�COLOUR�FROM�FRAME� IMAGE�
!
�DRAW�CHANGES�ON�FRAME�"
���'REE�BACKGROUND�AND�CALL� UP�
STENCIL� REQUESTER
���4ELECT�BACKGROUND�COLOUR�AND�
COLOUR�USED�FOR�FRAME�!
���4ELECT�FILLED� RECTANGLE�TOOL
���%RAW�OVER�IMAGE�ON�FRAME���
HOLDING�DOWN� RIGHT�MOUSE�BUTTON
���'REE�4TENCIL

5HIS� PROCESS�SHOULD�GIVE�YOU�TWO�
DIFFERENT�IMAGES�ON�FRAME�!�AND�"�
"LL�YOU�HAVE�TO�DO� IS� REPEAT�THE�
PROCESS�FOR�SUCCESSIVE�FRAMES�

,EITH�ADMITS�THAT�THIS�MIGHT�
SEEM�A� LITTLE�TEDIOUS� AT�FIRST
� BUT�
ADROIT�USE�OF�KEYBOARD�SHORT�CUTS
�
AND�FAMILIARITY�WITH�THE�METHOD�
GREATLY�SPEEDS�UP�THE�PROCESS��"�
REALLY�USEFUL� ROUTINE
�,EITH
� PREZZIE�
ON� ITS�WAY�

HAS� READ�THE�ARTICLE�
CAREFULLY

� BECAUSE� HIS�
RESULTS�WERE�VERY�GOOD�� /OT�
ONLY�WERE�THE�ANIMATIONS�
WELL�CONSTRUCTED
� BUT�THE�
WHOLE�DISK�WAS�PUT�
TOGETHER�WITH�A�GREAT�DEAL�
OF�THOUGHT�� *T�HAD�A�HEADER�
PAGE�WHICH� ALSO�ANIMATED�
IN��%�� THE�$OMMODORE�
LOGO�SPINS�ON�A� HORIZONTAL�
AXIS
�WHILE�THE�DIGITS�
������ TURN�ON�THEIR�VERTICAL�
AXES�

#-00%�"/%�
5)6/%&3
5HE�GRAPHIC�DESIGN� IN�ONE�OF�.ARKjS�
PIECES� LOOKS� LIKE�THE� IDEAL� BACK�COVER�
FOR�A�RECORD�SLEEVE
� AND�THE�
ANIMATION�GOING�ON�AROUND�THE�
GRAPHICS�BEARS�THE�USUAL� BLOOD
�
THUNDER�AND�SPOOKINESS�WE�ALL� KNOW�
AND� LOVE��5HE�SMOKE�BILLOWING�OUT�
FROM�THE�MAIN�CHARACTER�IS�AS� NICE�AN�
EFFECT�AS� *� HAVE�SEEN
� AND�THE�
DISTANCE�EFFECT�FROM�OFFSET�TINTS�
WORKS�WELL�� *� ALSO� LIKED�THE� LOADER�
SCREEN�WHICH�WAS�A��%�STILL
�SHOWING�
A�PAIR�OF�GLASSES�	SEE�ABOVE� LEFT
�

56//&-�7*4*0/
5HE�BEST�AND�MOST�EFFECTIVE�PIECE�OF�
�%�WORK�HOWEVER
�WAS�AN�ANIMATION�
ON�.ARKSj� DISK�CALLED�5UNNEL�

5HIS� REALLY�DID�MAKE�YOUR�EYES�
SEEM�TO� BE�DRAWN�DOWN�A� ROTATING
�
SHIFTING�TUNNEL
� AND�THE�AMOUNT�OF�
ILLUSIONARY�DEPTH�CREATED�ON�THE�
MONITOR�SCREEN�WAS�TRULY�AMAZING��"�
WELL� PRESENTED�AND�CAREFULLY�
CONSTRUCTED� PIECE�OF�WORK
� .ARK
�WELL�
DONE��"�SPECIAL�GOODIE� IS�ON� ITS�WAY�
COURTESY�OF�$OMMODORE�6,�

.ARK�ALSO�POINTED�OUT�THAT�HE

.ARKjS�$OMMODORE� LOGO�SPINS�ON�A�HORIZONTAL�
AXIS�WHILE�THE� i���j�SPINS�ON�THE�VERTICAL�AXIS

.ARK�"LLEN� USES�A�NICE�COLOUR�
CYCLING�ROUTINE�TO�GET�THIS�EFFECT

FOUND�THE��%�EFFECT�VARIED� ACCORDING�
TO�THE�AMBIENT�LIGHTING
� AS�WELL� AS�
THE� LEVELS�OF�BRIGHTNESS�AND�CONTRAST�
ON�HIS�MONITOR�� 4O
� IF�YOUjRE�STILL�
STRUGGLING�WITH� THE�EFFECT
�TRY�FIDDLING�
WITH� THE�KNOBS�ON�THE�MONITOR
� IT�
MIGHT�SUDDENLY�COME�GOOD�

".*("4�*/�"$5*0/
8HAT�A� REAL� PLEASURE� IT�WAS�FOR�ME�TO�
RECEIVE�A�DISK�FROM�%AVID�1ARKS�WHO�
TEACHES�"RT���%ESIGN�AT�8OODHOUSE�
)IGH�4CHOOL� IN�5AMWORTH�

0BVIOUSLY�THE�OLD�"MIGAS�ARE�
BEING�GIVEN�SOME�HAMMER�BOTH� IN�
LESSONS�AND� IN�THE�$OMPUTER�
(RAPHICS�CLUB�HELD�AFTER�SCHOOL��
%AVIDjS�DISK�CONTAINED� LOADS�OF�WORK�
FROM�STUDENTS�AT�THE�SCHOOL
� MOSTLY�
IN�YEAR�NINE�	AGED�BETWEEN����AND�
��
��5HE�STUDENTS� PUT�TOGETHER�
COLLECTIONS�OF�THEIR�WORK�FROM�THE�
SCHOOL
�TOGETHER�WITH�EDUCATIONAL� 1%�
PROGRAMS�FROM�THE�OPEN�MARKET
� AND�
SELL� THE�DISKS� AT�_��EACH��"LONG�WITH�
THE�DISKS�CAME�SOME�USEFUL� POINTERS�
FROM�%AVID�

"GAIN� IN�CONNECTION�WITH�%1AINT

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ���� ��

'OR�THE�BENEFIT�OF�THOSE�WITH�BLACK�
AND�WHITE�57S
�THE�YELLOW�IS�BEHIND�
THE�PINK�� �THANK�YOU�� %EAN�$OBB



7ISIT�YOUR�LOCAL�COMPUTER�SOFTWARE�RETAILER
�OR�
IN�AND�POST�THE�COUPON�TO�,IDS��"CADEMY�

1LEASE�SEND�ME�DETAILS�ABOUT�THE�,IDS��"CADEMY�COLLECTION�OF�EDUCATIONAL� SOFTWARE�
FOR������YEAR�OLDS�

/AME�	. R�.S�. RS�. ISS
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1OST�TO��,IDS��"CADEMY
�1RISMA�4OFTWARE
�1�0��#OX����
�$HESTER��$)*� �/+�
4CJCNFMLC�������������� &?AQGKGJC�������������

WHERE�QUALITY�
COUNTS�nnn�AND�ADDS�

$.�AND�SPELLS�AND�
READS�AND�DRAWS�nnn

�$HILDREN� LOVE� LEARNING�WHEN� IT�S� FUN�AND�
ENTERTAINING
� THAT�S�WHY�,IDS��"CADEMY�
HAD� EDUCATIONALISTS�DESIGN� THE�BEST�
EDUCATIONAL� SOFTWARE�AND� CARTOONISTS�
ANIMATE�THE�ANTICS�OF�THE�CHARACTERS�� :OU�
CAN� BE�CONFIDENT� YOUR� CHILD� IS� LEARNING�
WITH� THE�BEST��
4PSBC�3?JGQ@SPW���
$CQGELCP�?LB�0S@JGQFCP�

4EE�INSIDE�,IDS��"CADEMY�
FOR�DETAILS�OF�THE�_��
����
WORTH�OF�EDUCATIONAL�
SOFTWARE�WHICH�MUST�BE�WON�

!JTGL�Q�0SXXJCQ� ����WC?PQ
5WO�GREAT�GAMES�TO�TEACH�AND�REINFORCE�SPELLING�
AND�READING�AND�TO�DECIPHER�PICTURE�CLUES�TO�
MAKE�PICTURE�CARTOONS�

0?GLR�0MR��� �����WC?PQ
1AINTING�HAS�NEVER�BEEN�SUCH�FUN��'RIENDLY�
AND�HUMOROUS�TO�USE��$HILDREN�CAN�DRAW
�
CHOOSE�AND�MAKE�THEIR�OWN�COLOURS�TO�PAINT�THE�
PICTURES�

3FMNNGLE�"?QICR� ����WC?PQ
5WO�GAMES��1RACTICAL�MATHS�AND�LOGIC�SKILLS��
-EARN�TO�COUNT
�ADD�AND�SUBTRACT�IN�A�
SUPERMARKET�BY�GIVING�THE�RIGHT�CHANGE�AT�THE�
CHECK�OUT��4ORT�AND�CATEGORISE�THE�SHOPPING��
$HANGE�PART�OF�A�GAME�TO�ADD�MORE�FUN�AND�
LEARNING�

7FGAF��7FCPC��7F?R�
����WC?PQ

5HREE�ENCHANTING�AND�WACKY�GAMES��$HILDREN�
HAVE�FUN�USING�THEIR�INGENUITY�TO�SOLVE�COLOUR�AND�
PATTERN�PUZZLES
� LEARN�AND� IMPROVE�THEIR�SPELLING�
AS�WELL�AS�LEARN�TO�READ�

, IDS��"CADEMY�COMES�TO�YOU�FROM�THE�
MAKERS�OF�1-":�"/%�3&"%�
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$OMPLETE�COURSE�WITH�REAL�SPEECH
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�
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%AVID�1ARKS�SUGGESTS�TWO�FURTHER�
APPLICATIONS�POSSIBLE�WITH�THE�
*NTEGREX��5HE�FIRST� INVOLVES�TAPING�THIN�
COTTON�TO�A� PIECE�OF�"��PAPER
� AND�
PASSING�THIS�THROUGH�THE�MACHINE
�
THUS�TRANSFERRING�THE� IMAGE�ON�TO�
FABRIC�� *� KNOW�FROM�MY�OWN�
EXPERIENCE�THAT�THIS�DOES�WORK
� BUT�
CAUTION� IS�DUE
� BECAUSE�WHEN� *�
SPOKE�TO� *NTEGREX�ABOUT�THIS�SOME�
FOUR�YEARS� AGO
� IT�STRONGLY�ADVISED�
AGAINST� IT�BECAUSE�OF�POSSIBLE�
DAMAGE�TO�THE� INK�+ET�HEAD��5HIS�
DOES� SEEM� IRONIC
� AS� *NTEGREX�
RECENTLY�ANNOUNCED�FABRIC� INK�
CARTRIDGES�FOR�THE� *NTEGREX
�ALBEIT
� FOR�
PRINTING�ON�TO�PAPER
� THEN�TRANSFERRING�
TO�FABRIC�BY�HOT�IRON�

0''4&5�13*/5*/( 
%AVID�S�OTHER�SUGGESTION
�WHICH� IS�
NEW�TO�ME
� INVOLVES� PRINTING�ON�TO�
SILVER�PAPER�OR�ALUMINIUM�FOIL��5HE�
IMAGE�CAN�THEN�BE�TRANSFERRED�TO�
ANOTHER�SURFACE�BY�A� PROCESS�SIMILAR�
TO�OFFSET�PRINTING�� 5HIS�ENABLES�THE�
TRANSFER�OF�IMAGES�ON�TO� SURFACES�
WHICH�COULD� NOT�NORMALLY�GO�THROUGH�
THE� *NTEGREX�

*NCIDENTALLY
�WHILE�ON�THE�SUBJECT�
OF�*NTEGREX�PRINTERS
� A� NEW�RANGE� IS�
DUE�OUT�VERY�SOON
� AND�THE�NEW�
#UBBLE�JET�	CALLED�THE�#ETA�JET�AND�
WHICH�JUST�HAPPENS�TO�BE�SITTING�IN�
FRONT�OF�ME

� IS� A�SUPERB�PIECE�OF�KIT
�
AT�A�VERY�COMPETITIVE� PRICE
�WHICH�
PRODUCES�ALMOST�LASER�QUALITY�
PRINTING�� ,EEP�WATCHING�THIS�SPACE�
FOR�THE�FIRST�EVER�REVIEW���� ��

THE�PUBLIC�DOMAIN�CALLED� 11S�IOWWILL�
PERMIT�THIS�� *T� IS�EXECUTED� BY�USING�
THE� �1j� KEY
�AND�CAN�BE�PULLED�DOWN�
TO�CONTINUE�WORKING�ON�%1AINT�*7��5HE�
PROGRAM� IS�ALSO� SMALL� ENOUGH�TO�BE�
FITTED�ON�TO�THE�%1AINT�*7�DISK�

800%)064&�4$)00-
5HERE�WERE�FOUR�ANIMATIONS�ON�THE�
8OODHOUSE�DISK
� ALL�OF�WHICH

DESERVE
COMMENDATION�� *�
PARTICULARLY� LIKED�
%AVID� 1ERKSj�
ANIMATED�WINE�
GLASSES�WHICH�
ROTATED�AROUND�THE�
HORIZONTAL� AXIS��
4ORRY�TO�CHANGE�
THE�COLOURS� SLIGHTLY�
%AVID
� BUT�IN�ORDER�
TO�DISPLAY�THE�
FRAME�GRAB�AT�ITS�
BEST
� *� NEEDED�TO�
ALTER�IT�FOR�PRINTING�
IN�BLACK�AND�WHITE�
.EANWHILE�/EIL�

$OOPER�PRODUCED�
A� LAGER�LOUT�ADVERT�
FOR�A�WELL� KNOWN�
SWILL
�WHICH�HAS�A�
NICE�CARTOON�
QUALITY
� AND� RAN�
SMOOTHLY�� %EAN�
$OBB�GAVE�US�THE�
+IMMY�8HITE�
TREATMENT�WITH� A�
NIFTY�SNOOKER�
ANIMATION
� AND�

.ARK�"LLEN� TACKLED�THE� 5ERMINATOR�� �
SCENE�WITH� A�CRISP�COLOUR�CYCLING�
ROUTINE��8ELL� DONE�BOYS
� BUT�WHERE�
ARE�THE�GIRLS �

&95&/%*/(�5)&�
*/5&(3&9
8OODHOUSE�)IGH�4CHOOL� ALSO�HAS�
*NTEGREX�����COLOUR�PRINTERS
�WHICH� *�
HAVE�REFERRED�TO�PREVIOUSLY
� AND

"BOVE��ANOTHER�EXAMPLE�
OF�.ARK�&VANjS�WORK�� �
AND�THE�SMOKE�EFFECT�
WORKS�WELL
5OP� RIGHT�� /EIL�$OOPER�
PROVIDES�A�NICE�ANIMATION�
OF�A�WELL�KNOWN� LAGER�
ADVERTISEMENT�
3IGHT��%AVID�1ERKS�HAS�
DRAWN�THESE�WINE�
GLASSES
�THEN�CONVERTED�
THEM� INTO�SCALED�
ANIMATIONS�PIVOTING�ON�
THE�HORIZONTAL�AXIS

***�AND�%1AINT�*7� � � TO�AVOID�THE�
PROBLEM�OF�HAVING�TO�WAIT�WHILE�THE�
COMPUTER�PRINTS�OUT�YOUR�WORK
� USE�
YOUR�"MIGAjS�MULTI�TASKING�
CAPABILITIES�AND� LOAD�%1AINT�TWICE
�
WORKING�ON�ONE�%1AINT�DOCUMENT�
WHILE�THE�OTHER� IS� PRINTING�� 0BVIOUSLY�
WITH�%1AINT��*�TH IS� IS� NOT�POSSIBLE�
BECAUSE�THE�PROGRAM�TAKES�UP�TOO�
MUCH�MEMORY�� )OWEVER
�A�UTILITY� IN

)AVING�TAUGHT�"RT�� �%ESIGN�FOR�
MORE�YEARS�THAN�*�CARE�TO�
REMEMBER
� *�WAS�INTERESTED�TO�SEE�
HOW�$ASTLESOFT�APPROACHED�THE�
SUBJECT�

"RT�5UTOR�REQUIRES�8ORKBENCH�TO�
BE� LOADED�FIRST��5HE�PROGRAM�DISK� IS�
ESSENTIALLY�DIVIDED� INTO�"�SECTIONS��
"RT�5UTOR��
� AND�"RT�5UTOR���� I jM�NOT�
REALLY�SURE�OF�THE� LOGIC� IN� DIVIDING�THE�
PACKAGE�UP� INTO�TWO�SECTIONS
� IT�
REALLY�WAS�ANNOYING�HAVING�TO�QUIT�
ONE�SECTION
� THEN� RELOAD�ANOTHER
�
WHEN�MOVING�BETWEEN�THE�VARIOUS�
ELEMENTS�WOULD�HAVE�BEEN�MUCH�
PREFERABLE�� *� STRONGLY�SUSPECT�THIS�
MAY�BE�DUE�TO�THE�PROGRAM�BEING�
PORTED�FROM�THE�45
�AS�THE�MANUAL�
MISSED�OUT�ON�SOME�OF�THE�PORTING
�
AND�REFERS�TO�"TARI� ART�PACKAGES��5HE�
SUBDIVISIONS�OF�ART�CATEGORIES�ARE�
FAIRLY�COMPREHENSIVE
� COVERING�SUCH�
ASPECTS�AS�DESIGN
� CARTOONS
�
PERSPECTIVE
� LANDSCAPE
�COLOUR
�
HEAD���FACE�AND� SO�ON�� �!!�TOPICS�
IN�ALL�

$UT���1ASTE��THESE�ARE�REALLY�NASTY�
DIGITISED�FACIAL�FEATURES�AND�NOT�A�
PATCH�ON�THE����#(.�VERSION

$OMMON�TO�EACH�OF�THE�TWO�
TUTORIALS� IS� A�FAIRLY�RUDIMENTARY�ART�
DRAWING�PACKAGE
� REFERRED�TO�AS�
i-EVEL�0NEj��5HIS�OFFERS�THE�USUAL�
MENU�DRIVEN�TOOL� FACILITIES�FOR�
GEOMETRIC�AND�FREE� LINE�DRAWING
�
ALONG�WITH�A�SIMPLE�SPRITE�DESIGNER��
&ACH�OF�THE�CATEGORIES�GOES�THROUGH�
AN�EXAMPLE�TO�EXPLAIN�THE�PRINCIPLE�
OR�METHOD� ADVISED�TO�FOLLOW��4OME�
OF�THESE�ARE�VISUALLY�WELL�HANDLED
�
AND�MAKE�FULL�USE�OF�THE�"MIGAjS�
ABILITIES�� *�DID�FIND�THAT�THERE�WAS�
OFTEN� RATHER�A� LARGE� LEAP�FROM�THE�
EARLY�DEVELOPMENTAL� STAGES�OF�A�
TOPIC
�TO�A� SUDDENLY�COMPLETED�
IMAGE
�WITH� NO�ADVICE�GIVEN�AS�TO�
THE�METHOD�ADOPTED��"LL�OF�THE�BASIC�
PRINCIPLES�ANY�DRAWING�AND�PAINTING�
TEACHER�HANDLES�ARE�PRESENT
� AND� IN

SOME�CASES
� DONE� RATHER�WELL�� #UT�
MY�REAL� RESERVATION� IS�THAT�THIS�
PACKAGE� IS� iCANNED�ARTj �

8ORKING�AND�USING�COMPUTERS�
CONTINUALLY�FOR�NOT�ONLY�"RT���%ESIGN
�
BUT�MANY�OTHER�DISCIPLINES
� *� AM�
ONLY�TOO�AWARE�OF�THEIR�CAPABILITIES�
AND� LIMITATIONS��5HE�MANUAL� IN�THIS�
PACKAGE�ATTEMPTS�TO�EXTEND�THE�
LEARNING�EXPERIENCE�BEYOND�THE�
LIMITS�OF�THE�PACKAGE� ITSELF
� AND�
RECOMMENDS�FURTHER�EXERCISES��
$OMMENDABLE�ENOUGH
� BUT�THERE� IS�
NO�SUBSTITUTE�FOR�DEVELOPING�VISUAL�
LITERACY�TO� REPLACE�OBSERVED�DRAWING
�
AND�WHILE� *� ACCEPT�THERE�WILL� BE�
AREAS�OF�UNDERSTANDING�ENHANCED�BY�
THE�ACQUISITION�OF�THIS�PACKAGE
� IT�
ADDRESSES�ONLY�THOSE�SKILLS�
ASSOCIATED�WITH� iEFFECTIVEj� LEARNING

"NTI�ALIASING
�SMOOTHING�AND�
BLENDING�ARE�ALL�POSSIBLE�WITH��,.�

�/.),6�BUT�SO�WHAT �4ADLY�IT �S �ALL�
BEEN�DONE�MUCH�BETTER�ELSEWHERE

Y� #P?U �� +GPJ���) &PGB� Y Y/CPQNCARY
Y� !MV Y� $JJGNQC< 2�LSBEC� Y �� 2MML� Y
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9..,� 	'(�1S@� J.SRJ
2(9$� ���<� (� ( 
�
5HE�DRAWING�PACKAGE�WHICH�
SUPPORTS��,.��/.),7�3UDIMENTARY�
AND�CERTAINLY�NOT�ONE�*jD�LIKE�MY�
STUDENTS�TO�DEVELOP�THEIR�SKILLS�ON
AT�THE�COST�OF�iAFFECTIVEj� AND�
APPRECIATIVE�UNDERSTANDING��"RT�
5UTOR�HAS�TOO�MUCH�OF�A�FEEL� OF�
THOSE�PARTWORK�MAGAZINES
�WHICH�
BUILD�UP�TO�MAKE�ONE�AN� iEXPERTj� IN�
A� PARTICULAR�FIELD�� *� SUPPOSE� IT�MIGHT�
SERVE�TO� IMPROVE�THE� SKILLS�OF�
SOMEONE�WHO� LACKED�ANY�ART�
EDUCATION
� BUT�*� HAVE�TO�SAY�THAT
� AS�
A� PRACTISING�TEACHER
� *�WOULDN�T�HAVE�
IT�NEAR�MY�CLASSROOM�

� 3 � � � � � � � � � �
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7!.4%$
4WAP�YOUR�"MIGA�1%�DISKS�
FOR�MINE�� 0VER������DISKS�
TO�CHOOSE�FROM
� ALL�VIRUS�
FREE�� 4END�YOUR�1%� LIST�TO�
)ARRY�)UTCHINSON
� ���
$UMBERLAND� 3D
� -OUGHc
BOROUGH
� -EICS� -&���0%&

&/2�3!,%
-ASER�QUALITY�PRINTS
� SEND�
DISKS�WITH�4"&�STATING�
DETAILS�OF�PICTURE�TO�
1�(ARRETT
� $HESTNUT�$OTTAGE
�
8HITE� -ION� 3OAD

"MERSHAM
� #UCKS�)1���+3��
0NE�PRINT�_����
� FOUR�PRINTS�
_��

"������&$4
�30.�SHARER
�
/EXUS�4$4*� CARD� PLUS��.B�
AND��� PORT�.*%*� INTERFACE�
FITTED� INTERNALLY��"LSO�TRACK�
BALL�MOUSE�	NEVER�USED
�AND�
TWO�JOYSTICKS�PLUS�ALL�
MANUALS��_����ONO�� 'OR�
DETAILS�CONTACT�"LAN�A ������
������

"MIGA������(71**� ��.B
�
�.B� 3".
� ,ICKSTART�����
�
1HILIPS�$.�����MONITOR
�
FOUR�JOYSTICKS
� LOADS�OF�
GAMES
� %1AINT� *7
�"EGIS�
SOUND�SAMPLER
� LOTS�OF�1%
�
SOFTWARE� _�����ONO�A �����
���������"SK�FOR�.R�$LARKE

"CCELERATOR�ACCELERATOR
ACCELERATOR�44-�"�����PLUS��
��.)Z������
� �.B�'AST�
���BIT�%3".��"����AND�
"�����COMPATIBLE��_����
ONO��_����WITH� ������
��.)Z�CO�PROCESSOR
�
A �$HRIS������������

"MIGA������SYSTEM�� 0NLY���
MONTHS�OLD��5HIS� IS�A�FULL� SET�
UP�AND�TOO�BIG�TO� LIST��8ILL�
NOT�SPLIT��$OST�_����
� SELL�
_������ A �(AZZA�ON�
3OCHDALE�����������

"MIGA�SOFTWARE� �� #IRDS�OF�
1REY�_��
�8ORLD�$LASS�
3UGBY�	UNUSED

� %EVPAC��
�
1OWER�#ASIC�_���EACH�
	BOXED
�� -EMMINGS
� %OUBLE

%RAGON� **��"LCATRAZ
� '���
COMBAT�PILOT�_���EACH
� A �
,EN�ON�-EEDS������������

"MIGA�������PROCESSOR�
	��.)Z
�����������MORE�
POWER�THAN��������
$OMPATIBLE�WITH�ALL�
HARDWARE�SERIOUS�SOFTWARE��
1LUS�MOST�GAMES��_�������
'OR�DETAILS�SEND�DISK�STAMP�
TO�4� #ARR
� ���0GILVIE� 3OAD
�
4TIRLING
�4COTLAND� ',���)+

"MIGA�"����HARD� DISK�DRIVE�
AS� NEW�IN�BOX�WITH�MAINS�
AND�SOFTWARE��_����ONO��
"MIGA������A �MEG�TWIN�
FLOPPY���MEG�HARD�DISK�
"�����AND�������_�����
A � ������������"SK�FOR�
1AUL� ,ELLY

%R�5� i$OPYIST�%51j�MUSIC�
NOTATION�SOFTWARE�� -ATEST�
VERSION�� 'ULL� .*%*�
TRANSCRIPTION� FACILITIES�� *DEAL�
FOR�,$4�ETC�� &PSON
�DESKJET
�
POSTSCRIPT�DRIVERS��;ONE�
REGISTERED��$OST�_���


ACCEPT�_����A �3OBIN������
�������

4UPERPIC� REAL�TIME�COLOUR�
DIGITISER�AND�GENLOCK��$�8�
146�MANUAL��_����ONO�
$OST�_����NEW�A �.� #OWLES�
�����������8EST�4USSEX

$4"�.EGA�.IDGET� RACER����
.)Z�ACCELERATOR�CARD� FOR�THE�
"MIGA����������
� ���,�
43".
� �.B�%3".��_����
ONO��"�����DISPLAY�ENc
HANCER�BOARD�_����ONO�� A �"�
.ARTIN��������������EVES

"MIGA�"����WITH��.B�'AST�
3".
� SECOND�DRIVE
� SOFTc
WARE
� ���"�146
� .ACLL�
CARTRIDGE�_����ONO�� ���,�
)ERCULES�DISPLAY�1$�� �OFFERS�
UP�TO�_�����8ILL� CONSIDER�
SPLITTING�OR�SWAPS
� A �(ARY�ON�
$RAWLEY������������

.EGACHIP��.B�OF�$HIP�
3".�� #RAND�NEW
� IN�BOX��
6NREGISTERED
� FITS� IN�"�����
����������� 6PGRADE�FORCES

SALE��_����"����1LUS�� �.B�
CHIP� UPGRADE�_����$HEAP �
A � $HRIS������������

"MIGA�������PROCESSOR�
��.)Z����������MORE�POWER�
THAN�������� $OMPATIBLE�
WITH�ALL� SERIOUS�HARDWARE��
SOFTWARE��1LUS�MOST�GAMES�
_������� %ETAILS�SEND�STAMP�
4�#ARR
� ���0GILVIE�3OAD
�
4TIRLING
�4COTLAND� ',���)+

$ITIZEN�����WITH�COLOUR�KIT�
FITTED
� ��MONTHS�OLD
� �����
CONTINUOUS�PAPER�_�����
%1AINT� ***�_��
� 1LATINUM�
8ORKS�_���� ALL�WITH�MANUALS�
AND�ORIGINAL� DISKS
� A �,EITH�
4ARGENT��������� ����

95�BRIDGEBOARD�WITH� �� ����
DRIVE
� SOFTWARE� AND�MANUALS�
FOR�"����
�"������_�����
*NSTALLED� IF�LOCAL�TO�/EWPORT
�
A � .IKE�������������EVES

��.B�AUTOBOOTING�)%�WITH�
4PIRIT�CONTROLLER�CARD�FOR�
"���������
�_����ONO��
"LSO�.ICROBOTICS���UP�3".�
EXPANSION�BOARD� POPULATED�
TO��.B
�_�����A �1AUL�#RIAN�
������������AFTER��PM

"�����2UANTUM���.B�)%
�
�.B� 3".
�(71�������
$OMBO
� 1HILIPS��������
MONITOR
�4HARP�+9����COLOUR�
SCANNER
� PLUS� SOFTWARE��$OST�
_������4ELL�_������ A �"�
)AUGHTY�������������EVES

1OWER�COMPUTING�DUAL�
FLOPPY�DRIVES�WITH�146
�
BOXED
� TOP�CONDITION�_���
ONO�� ,INDWORDS�V��WORD�
PROCESSOR�_���ONO�� A �1AUL�
$OX������������

"MIGA�������6NWANTED�
PRESENT�� ��MONTH�OLD
�
INCLUDES�8ORKBENCH� �
�
%1AINT��
� �.B
� TWO�DISK�
DRIVES
� &XTRAS
�MOUSE�
MODULATOR�� 'ULLY�BOXED
�
PERFECT�CONDITION�� $OST�
_���
� SELL�FOR�_����� A �
4IMON������������

�.B�1OWER�$OMPUTING�3".�
BOARD� FOR�"����1LUS��
1OPULATED��.B�� 'ULLY�AUTO�
CONFIG�� -ESS�THAN���MONTHS�
OLD��_���ONO�� A �5RENTON�
�����������AFTER��PM

)R�Q� MLJW� [� � RM� QCJJ�WMSP� SQCB�F?PBU?PC� ?LB�QMDRU?PC� GL�!KGE?� 3FMNNCP
4ELL� YOUR� EXCESS� HARDWARE� AND� SOFTWARE� WITH� �($"�� �#*++ -� 3EADER� A� SIGNED� STATEMENT� THA T� ALL� OTHER�COPIES� HAVE� BEEN� DESTROYED�� 1LEASE�
"DVERTS�� +UST� FILL� IN� THE� FORM� AND� SEND� IT� TO � US� ALONG� WITH� A� CHEQUE� ADVISE� US� IF�YOU� ARE� OFFERED� PIRATE�OR�COPIED� SOFTWARE� BY�ADVERTISERS�� "LL�
	MADE� PAYABLE� TO � 'UTURE� 1UBLISHING
� OR� POSTAL� ORDER� FOR� _��� #UT� ��� ADS� ARE� ACCEPTED� IN� GOOD� FA ITH�� 5HE� EDITOR� RESERVES� THE� RIGHT� TO � REFUSE�
�
���
�� 5HIS� MAGAZINE� IS� NOT� A� FORUM� FOR� SELLING� PIRATE� SOFTWARE� OR� OR� AMEND� ADS�� 8E� ACCEPT� NO� RESPONSIBILITY� FOR� TYPOGRAPHICAL� ERRORS� OR�
OTHER� ILLEGAL� GOODS�� 4OFTWARE�MUST� INCLUDE� ALL� ISSUE� DISKS
� MANUALS� AND� LOSSES�ARISING�FROM� THE� USE� O F�TH IS �SERVICE�

5RADE�ADS�WILL�NOT�BE�ACCEPTED
� INCLUDING�ANYONE�ADVERTISING�THE�SALE�OF�1%�SOFTWARE�

.?KC����������������������������������������
!BBPCQQ�	LMR�DMP�NS@JGA?RGML
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3EADER�"DS
�

�+(& ��'-..$/��

���.ONMOUTH�

4TREET
�

#ATH
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&DUCATIONAL
� -OCAL�"UTHORITY�AND�GOVERNMENT�ORDERS�
WELCOME�� &UROPEAN�ORDERS�PLEASE�CALL�OR�WRITE�FOR�A�

QUOTATION��"LL�GOODS�SUBJECT�TO�AVAILABILITY
� PRICES� SUBJECT�
TO�CHANGE�WITHOUT�NOTICE��&�0&�

1RICES� INCLUDE�7"5�AND�DELIVERY�BY�POST�
$OURIER�DELIVERY�AVAILABLE�ON�REQUEST�

1LEASE�ALLOW���DAYS�FOR�CHEQUE�CLEARANCE�

50�03%&3��$REDIT�CARD�ORDERS�CAN�BE�
PLACED�BY�CALLING�THE�TELEPHONE�NUMBER�
BELOW� ��OR�SEND�A�CHEQUE�10�S�MADE�

OUT�TO�.+$�4UPPLIES�TO�
��������

��� D��	E�

�)$/�T��# ��-�# .8� 
�&)$ '����48�

 /�#2*-/#8�	 -/.;� ��X� S��;�
� ':� DRVXTE�VZSSXX� DX� '$) .E

)�&.#��0+"-�� �(*0. 
����%1*�QUALITY�REPLACEMENT�MOUSE�n�PACK�INCLUDES�.OUSE�

)OUSE
�.AT�AND�0PERATION�4TEALTH�GAME�
.+$�13*$&�_�����

.,0 $& �- +'�� (  ) / �(*0. 
(REAT�VALUE�REPLACEMENT��
.+$�13*$&�_�����

�����+ '0 . � ��(:� PH9FKAGF
�.B�EXPANSION�FOR�THE�"����1LUS���FITS� IN�THE�TRAPDOOR�

TAKING�YOUR�MEMORY�TO��.B���NO�INTERNAL�FITTING
.+$�13*$&�_�����

) 2�����/$*) � -  + '� 4 � $$$

.+$�13*$&�_�����

.0+-� ����-3 ��(:�  3+�).$*)

5HIS�MEMORY�EXPANSION�FOR�THE�"�����USES��.B�X���
CHIPS�AND�CAN�BE�EXPANDED�UP�TO�(.B�

.+$�13*$&�_������

�0(�)����3 ������ $.& ��- $1 
2UALITY�BRAND�NAME������ SECOND�DRIVE�INCLUDES�THRU�

PORT
�DISABLE�SWITCH�AND�'3&&�7IRUS�9�6TILITY�
.+$�13*$&�_�����

) 2�-*�'$/ �-!������$.&��-$1 
/EW�SUPER�SLIMLINE
� SUPER�QUIET�SECOND�DRIVE��

.+$�13*$&�_������	CREAM�ONLY


'6/�4$)00-
1ROBABLY�THE�BEST�SELLING�&DUCATIONAL�4OFTWARE�FOR�THE�
"MIGA���GREAT�SOUND�AND�GRAPHICS�AND�NOW�CONFORMS�
TO�THE�/ATIONAL�$URRICULUM�	'4����'4�


'UN�4CHOOL���� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�&��������������������� ����_����
'UN�4CHOOL�� &�TO�( ����������������������� ����_����
'UN�4CHOOL�� OVER�(����������������������� ����_����
'UN�4CHOOL���� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER����������������������� ���_�����
'UN�4CHOOL�� ��TO�� ����������������������� ���_�����
'UN�4CHOOL�� OVER������������������������� ���_�����

/&8���'UN�4CHOOL����� ��PROGRAMS�PER�PACK
'UN�4CHOOL��� UNDER��������������������������� _�����
'UN�4CHOOL��� ��TO�� ��������������������������� _�����
'UN�4CHOOL��� ��TO� ��������������������������� _�����

�($"�������*(+0/ -
5HE�LATEST�"MIGA�COMPUTER�FEATURING�SURFACE�MOUNT�

TECHNOLOGY�FOR�GREATER�RELIABILITY�AND�THE�LATEST�
8ORKBENCH���COMES�COMPLETE�WITH�%ELUXE�1AINT��

��-EMMINGS

1-&"4&�/05&��FOR�TOTAL�PEACE�OF�MIND�THESE�COMd
PUTERS�NOW�COME�WITH�!"�MONTHS�ON�SITE�WARRANTY�

.+$�13*$&�_������
	1RICE�INCLUDES�FREE�COURIER�DELIVERY


�($"�������#�
*NCLUDES�A�VERY�NEAT�INTERNAL���.B�HARD�DRIVE�FOR�THOSE�

NEEDING�EXTRA�STORAGE�SPACE�AND�FASTER� LOADING�

.+$�13*$&�_������
	1RICE� INCLUDES�FREE�COURIER�DELIVERY


1-&"4&�/05&�� "����PRICES�CORRECT�AT�TIME�OF�GOING�
TO�PRESS��� 1LEASE�CALL� THEY�MAY�BE�EVEN� LOWER�

�($"��./�-/ - � +��&

*NCLUDES�� ���DISKS
�MOUSE�MAT
� JOYSTICK
�
DUST�COVER���DISK�BOX

.+$�13*$&�_������
03

+645�_������ IF �PURCHASED�W ITH �AN�"���

�($"��������*)/-*'��  ) /-  

5HE�$ONTROL�$ENTRES�ARE�MANUFACTURED�BY�1REMIER�
.ICROS�AND�ARE�MADE�FROM�SHEET�STEEL�WITH�WELDED�

SEAMS�AND�&POXY�COATED�TO�MATCH�THE�"�����
5HEY�ARE�PRECISION�MADE�TO�FIT�OVER�THE�BACK�OF�THE�
"����TO�MAKE�A�PERFECT�PLATFORM�FOR�A�MONITOR�AND�

IMPROVE�THE�LOOK�OF�THE�"����
5HEY�ALSO�COME�COMPLETE�WITH�A�SHELF�FOR�EXTRA�

DRIVES�AND�PERIPHERALS�

.+$�13*$&�_������
03

+645�_������ IF �PURCHASED�W ITH �AN�"���

) 2�������� �(:�  3+�).$*)

*NCREASES�THE�MEMORY�OF�THE�"����TO��.B�
.+$�13*$&�_�����

�(*.���/@= �� J=9LG J

/&8�n�&"4:�".04���1OWERFUL�BUT�EASY��_������

".04�7����n�5HE�ORIGINAL� -ANGUAGE����_�����

".04�$0.1*-&3�������������������������������������_�����

".04��% ��������������������������������������������������� _�����

�($"�� �0��/$*)�'
'+/)+/��HMQ?L<;=E�&OHCIL�-OCT��
INCLUDES�����GENERAL�KNOWLEDGE�QUESTIONS
AND�A�GAME�REWARD���������������������������������������_�����

"NSWERBACK�4ENIOR�2UIZ��
AS�ABOVE�BUT�FOR�AGE�������������������������������� _�����

'ACTF�ILES���ADD�ON�QUESTION�PACKS�FOR�THE�"NSWERBACK�
2UIZ�
'ACTFILE�4PELLING�	����
�������������������������������������_����
'ACTFILE�"RITHMETIC�	����
���������������������������������_����

,04.04�-ANGUAGE�5UTORS�� WITH�A�VOCABULARY�OF�OVER�
�����WORDS���THE�ABILITY�TO�ADD�YOUR�OWN���UP�TO�($4&�
LEVEL�
'RENCH�.ISTRESS�������������������������������������������� _�����
(ERMAN�.ASTER�������������������������������������������� _�����
4PANISH�5UTOR������������������������������������������������_�����
*TALIAN�5UTOR���������������������������������������������������_�����

,04.04�.ATHS�"DVENTURE��5HE� LATEST�OFFERING�FROM�
,OSMOS�COVERS�THE�/ATIONAL�$URRICULUM�MATNS�USING�A�
SERIES�OF�FOUR�GAMES��5HERE�ARE�FOUR�DIFFICULTY�LEVELS�
AND�YOUR�PERFORMANCE�CAN�BE�KEPT�AND�PRINTED�
OUT��	����
������������������������������������������������������_�����

) 2���1$�$��($"����

7IDI�"MIGA���� IS�THE� LATEST�LOW�COST�COLOUR�DIGId
TISER�FROM�3OMBO�� 5HERE�ARE�NO�FILTERS�AND�NO�
SEPARATE�3(#�4PLITTER�� $OLOUR�IMAGES�CAN�BE�
CAPTURED� IN� LESS�THAN�A�SECOND�� .ONO� IMAGES�
ARE�GRABBED� IN�REAL�TIME�� 4OME�OF�THE�FEATURES�
INCLUDED�ARE�MULTI�TASKING� SOFTWARE
�CAPTURE�
INTO�A�USER�DEFINABLE�WINDOW
� COMPOSITE�OR�4��
7IDEO� INPUT
������COLOUR�)".�MODE�� ���COLOUR�

&)#�MODE�AND�MANY�MORE

.+$�13*$&�_�����

"1+�+-*�0�/.

"������.B�) % �������������������������������������������������_������
"������������.B�������������������������������������������� _������
"�������������.B������������������������������������������ _������

/05&�� )ARD�DRIVE�PRICES�INCLUDE�7"5�AND�COURIER�
DELIVERY�

4*..S�.ODULES� ��.B�	��NS
��
� X � . B ����������������������������������

��_�����
��_�����

( $.� ''�)  *0.

1RO�.IDI� *NTERFACE������������������������������������������������_�����
4TEREO�.ASTER�����������������������������������������������������_�����
5ECHNO�4OUND�5URBO������������������������������������������ _�����
3OMEO�.EGAMIX�.ASTER������������������������������������_�����
3OMBO�5AKE�� �����������������������������������������������������_�����
)OME�"CCOUNTS�� ������������������������������������������������_�����
)ISOFT�%EVPAC�� ���������������������������������������������������_�����
)ISOFT�)I�4PEED�1ASCAL��������������������������������������_�����
.AXIPLAN�� ����������������������������������������������������������� _�����

) 2���($)$�* !! $�  ��($"�

(REAT�NEW�INTEGRATED�PACKAGE�FEATURd
ING�8ORD�1ROCESSOR
�%ATABASE
�

4PREADSHEET
�(RAPHICS���%ISK�6TILITIES
(%��+-$� �U��
��

) 2��� &$)�2*-�.��

'EATURES�INCLUDE�� "BILITY�TO�OPEN�TWO�DOCUMENTS�AT�
ONCE
� IMPORT�,INDWORDS���FILES�� 1ROXIMITY�SPELL�CHECKER�

AND�THESAURUS
� TEXT�FLOW�AROUND�GRAPHICS��
3EQUIRES��.B�3".

.+$�13*$&�_�����

1ROTEXT�7����������������������������������������������������������� _�����
1EN�1AL�7����������������������������������������������������������_�����
8ORDWORTH�7���� ��6,�7ERSION���������������������������_�����

"LL�'UN�4CHOOL�PROGRAMS�WILL�WORK�WITH�A�STANDARD�
���K�"MIGA�AND�THE�NEW�"����1LUS�

!NKMA>K� BG?HKF:MBHG� HG� HNK�  =N<:MBHG:E� K:G@>� BL� :O:BE:;E>� BG� HNK�  =N<:MBHG:E� .NIIE>F>GM� �� HG� K>JN>LM

-$-�40'58"3&
1RIMARY�.ATHS�$OURSE�	����
������������������������ _�����
.ICRO�.ATHS�	($4&�LEVEL
����������������������������� _�����
.ICRO�'RENCH�	($4&� LEVEL
���������������������������� _�����
.ICRO�&NGLISH�	($4&� LEVEL
���������������������������� _�����
3EADING�AND�8RITING�$OURSE�	��
������������������_�����

/&8���.&&5�"%*�
"%*�IS�A�FRIENDLY�ALIEN�BEING�THAT�APPEARS�ON�THIS�LATEST�
RANGE�OF�EDUCATIONAL�SOFTWARE�FROM�&UROPRESS�	THE�MANUd
FACTURERS�OF�THE�'UN�4CHOOL�RANGE
�� &ACH�PACKAGE�IS�
SPECIFICALLY�DESIGNED�TO�FOLLOW�THE�/ATIONAL�$URRICULUM�FOR�
A�PARTICULAR�SCHOOL�YEAR�

&/(-*4)��������'EATURES�PRONOUNS
�VERBS
�
ADVERBS
� SPELLING
�SYNONYMS�AND�
PREFIXES�SUFFIXES���������������������.+$�1RICE �_�����

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

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

STATISTICS
�SYMMETRY
�QUADRILATERALS�AND
NUMBER�OPERATIONS����������������.+$�1 RICE �_�����
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�������8HITEBEAM�$OTTAGE
�
5RERHYNGYLL
�$OWBRIDGE
�4�(LAMORGAN�
$HEAP�1%� LIBRARY
�SWAP�HINTS
�
REVIEWS
� ARTICLES�ETC�� 4"&�FOR�MORE�
DETAILS

3EDBURN�$OMPUTER�6SER�(ROUP�
$ONTACT�1AUL�"RMSTRONG�A ������
�����
� ���)IGHFIELD�4T
� ,ILWINNING
�
"YRSHIRE�,"����#/�� .EETINGS�AT�THE�
3EDBURN�$OMMUNITY�$ENTRE
� %ICKSON�
%RIVE
� *RVINE��(ROUP�MEETS�EVERY�
SECOND�8EDNESDAY�FROM���"UG���
�
������ �����PM�� )ELP
� IDEAS
�1%�AND�
SHAREWARE
�GRAPHICS�AND�BUSINESS��
.EMBERSHIP���P�PER�MEETING�
_���YEAR

3YE�$OMPUTER�$LUB�4WAP�MEET�AT�
THE�3YE�$OMMUNITY�$ENTRE�� 'OR�INFO�
CONTACT�0LIVER�$AMPION
� ���5HE�.INT
�
3YE
� &�4USSEX�5/����%1�A ������
������

4ERIOUS�"MIGA�6SERS�.EMBERSHIP�
_�
�_��ADMISSION��$ONTACT�+� ,UCAK�
FOR�MORE�� A �������������
'ORTNIGHTLY�MEETINGS� ��������AT�THE�
)IGH�$ROMPTON�$ONSERVATIVE�$LUB

4HIELDSOFT�1%�AT�8ILMAR�-ODGE
� ���
$HURTON�3D
� 3HYL
�$-WYD�--����/#��
8RITE�FOR�MORE� INFORMATION�� #ASIC�
PROGRAMMING�HELP��"DVICE�ON�THE�$-*�
AND�".04��%ISKS�FROM�ONLY���P�TO�
��P�� .EMBERSHIP�FREE�A ������
������

4HERLOCK�1%�2UARTERLY�DISK�MAG
�HELP�
AND�ADVICE�FOR�BEGINNERS�� ��P�DISK��"�
%OYLE
����.ILTON�4TREET
�8ARRENPOINT
�
$O�%OWN
�/� *RELAND

4HROPSHIRE�"MIGA�-INK�"DVICE
�
MONTHLY�DISK�MAG
� 1%�_���YEAR�FEE��
$ONTACT�/�$OCKAYNE
���%ODMOOR�
(RANGE
�3ANDLAY
�5ELFORD
� 4HROPSHIRE�
5'���"8�A ������������

4LIM�"GNUS�����#ROCKS�%RIVE
� /ORTH�
$HEAM
�4UTTON
� 4URREY�4.���68��
(ROUP�MEETS�THE� LAST�5HURSDAY�OF�
EVERY�MONTH�� 1%� LIBRARY
� ##4
� ADVICE�
FROM�"MIGA�EXPERTS��$ONTACT�1HILIP�
8ORREL�

4OFTWARE�&XCHANGE�4ERVICE���
#OURNVILLE�-ANE
� 4TIRCHLEY

#IRMINGHAM
�8EST�.IDLANDS�#����+:��
'OR�MORE� INFO�A �.ICHAEL�1UN���������
����

4OUTH����#IMONTHLY�MAG�AND�DISK
�
ALSO�1%� LIBRARY
�4"&�FOR�MORE� INFO��
_���YEAR��$ONTACT�#RUCE
�10�#OX���
�
4OUTHAMPTON�4����"6

4OUTH�8ALES�$LUB�/EWSLETTER
�1%�
LIBRARY
� FREE�NEWSLETTER
� PROGRAMS
�
HELP�AND�ADVICE�� 'OR�MORE� INFO�
CONTACT�%�"LLEN����8EST�"VENUE
�
5RECENYDD
�$AERPHILLY
�$'(��4'

6NIQUE�4TYLES�%EREK�AT����
.ONTGOMERY�3D
�)IGHBROOMS
�
5UNBRIDGE�8ELLS
� ,ENT�ON������
�������� #Y�POST�ONLY�� 'OR�"MIGA�
ARTISTS
� PROGRAMMERS�MUSICIANS�� 'REE�
MEMBERSHIP

8ARDRAY�)ERN�$ONSORTIUM�6SER�GROUP�
OF�USER�GROUPS�FOR�"MIGA�AND�POSSIBLY�
OTHERS�� .EMBERSHIP�FEES�TO�BE�
DISCUSSED�AND� INCURRED��1%� LIBRARY�TO�
BE�SET�UP��"LSO�)ERN�CONNECTION�� �
WORLDWIDE�CONTACTS�WANTED�� 4"&�AND�
DISK�TO�8ARD$ON� INFO
� 	"4
�8ARREN�
)ARDY
����4TOCKFIELD�"VE
� 'ENHAM
�
/EWCASTLE�UPON�5YNE�/&���%9

8ARPDRIVE�	FRIENDS�OF�"MIGA
�"MIGA�
HELP�LINE
� 1%� LIBRARY
� BI�MONTHLY�DISK�
MAG
�FREE�DRINKS
� COMPETITIONS�AND�
INFOSHEET��_���A�YEAR��$ONTACT�#�
4CALES�����#URTON�"VE
� #ALBY
�
%ONCASTER�%/��(##�A ������������

8$414"��)ELP�AVAILABLE�� 1%�DISK�OF�
YOUR�CHOICE�AND�NEWSLETTER�EVERY�
MONTH�� 1%�AT�_���.EMBERSHIP�FEE�
_���� 'OR�MORE� INFORMATION�CONTACT�"�
+AMIESON�A ������������

8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%

LIBRARY
�EQUIPMENT�LOAN�� L0P�TO�JOIN
�
��P�TO�GET� IN��.EETINGS�AT�THE�
.EMORIAL�)ALL
�8REXHAM�EVERY�
5HURSDAY
� ����PM��$ONTACT�1AUL�
&VANS
���'FORDD�&LFED
�3HOSNESI
�
8REXHAM
�$LWYD�--����-6

:OUR�"MIGA�$LUB�)ELPLINES
� 1%
�
SOCIAL� EVENINGS
�CLASSES
�CLUB�MAG��
'EE��_��
�FAMILY�_����$ONTACT�1�
)IGGINS�A ��������������5HE�0LD�
$HAPEL
�$HURCH� 3D
�$ATSFIELD�#ATTLE
�
4USSEX�5/����%1

;YMURGY�(ENERAL�"MIGA�COMPUTING�
ETC�� 'REE�MEMBERSHIP�� 'OR�FURTHER�
INFORMATION�CONTACT�"�$ARR
� ���
4EWLKIRK�3D
� *PSWICH
�4UFFOLK� *1���+#��
A ������������

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����
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5HIS� IS�THE�ROOT�OF�THE�TREE
�WITH�AN�EMPTY�BOARD

"T�THIS�POINT
� THERE�
MOVES�LEFT
� HENCE

OW�THAT�WEjVE�LOOKED�AT�
ALL�OF�THE� IMPORTANT�
ROUTINES�WHICH�
CONSTITUTE�A�NOUGHTS�

AND�CROSSES�PROGRAM
� I T jS�
TIME�TO�PUT�THEM�TOGETHER�TO�MAKE�
A�WORKING�GAME��5HE�FINISHED�
VERSION� IS�SHOWN�IN� -ISTING���ON�THE�
OPPOSITE�PAGE�

*F�YOU�TYPE�THIS� IN� AND� RUN� IT
� YOU�
MAY�WELL� BE�SHOCKED�� *T�TAKES�THE�
COMPUTER� IN�EXCESS�OF����MINUTES�TO�
MAKE� ITS�FIRST�MOVE��8ITH�EVERY�NEW�
MOVE�MADE
� THIS� RESPONSE�TIME� IS�
REDUCED
� UNTIL� THE� LAST�COUPLE�OF�
MOVES�ARE�MADE� INSTANTANEOUSLY�� *F�
YOU�HAVE�THE�PATIENCE�TO�PERSEVERE
�
YOUjLL� FIND�THAT�THE�COMPUTER�IS�AN�
INFALLIBLE� PLAYER�� �IT�ALWAYS�EITHER�
WINS�OR�FORCES�A�DRAW�� /EVERTHELESS�
SPEED� IS�CERTAINLY�A�PROBLEM�WITH�THIS�
PROGRAM�� 'ORTUNATELY�THERE�ARE�A�
COUPLE�OF�STEPS�THAT�CAN�BE�TAKEN�TO�
REMEDY� IT�

5HE�FIRST�IS�TO�
CREATE� A� SEPARATE�
FIRST�MOVE�
GENERATOR��"T�THE�
BEGINNING�OF�THE�
GAME�THERE�ARE�
MORE�POSSIBLE�
POSITIONS�FOR�THE�
COMPUTER�TO�MOVE
INTO�THAN�AT�ANY� ��� � ��
OTHER�TIME
� AND
THEREFORE� IT�TAKES� LONGER�FOR�IT�TO�
REACH�A�DECISION��8HAT�WE�NEED� IS�
AN�ENTIRELY�SEPARATE
� AND�MUCH�
FASTER
� DECISION�MAKING�PROCESS�FOR�
JUST�THIS�ONE�MOVE��5HE�PRINCIPLE� IS�
THE� SAME�AS�THAT�USED� IN� CHESS�
PROGRAMS
�WHICH� KEEP�A� LIBRARY�OF�
POSSIBLE�OPENING�MOVES�AND�CHOOSE�
ONE�AT�RANDOM�

5HE�DIFFERENCE� IS�THAT�WITH�
NOUGHTS� AND�CROSSES�THERE� IS�ONLY�
ONE�SENSIBLE�OPENING�MOVE��TO�TAKE�
A�CORNER�POSITION��0,
� THATjS�ACTUALLY�
FOUR�POSSIBLE�MOVES
� BUT�THERE� IS� NO�
MATERIAL� DIFFERENCE� IN�CHOOSING�ONE�
CORNER�OVER�ANOTHER�� *N�FACT
� NO�
DECISION�MAKING�PROCESS� IS�NEEDED�
AT�ALL� FOR�THE�FIRST�MOVE�� ALL�WE�HAVE

��I�:68=�HI6<:
�I=:�
8DBEJI:G�EA6NH�
:K:GN�H>C<A:�

EDHH>7A:�<6B:�

TO�DO� IS�PLACE�THE�COMPUTERjS� NOUGHT�
IN�THE�TOP� LEFT�HAND�CORNER�OF�THE�
BOARD
� AT�CO�ORDINATES�	�
�
��5HIS�CAN�
BE�DONE�BY�MODIFYING�THE� *F�CLAUSE�
JUST�AFTER�THE�STATEMENT�WHICH� READS�

'IKPO� �5JPG?�TJP�GDF@�OJ�(�
BJ�ADMNO���

TO�THE�FOLLOWING�

'A�3KK@M��*@AO�����G����,��+ �
2C@I� -�0"��������,-3%&2�
"'1.*�7

AND� SO�ON�AS�BEFORE��5HE�FUNCTION�
6PPER��CONVERTS� ANY�LOWERCASE�
CHARACTERS� IN� A�STRING�TO�UPPERCASE��
*TjS� USED� HERE�SO�THAT�WE�DONjT �HAVE�
TO�CHECK�FOR�BOTH�AN� iNj� AND�AN� i/j�
CHARACTER��5HE�FUNCTION� -EFT��TAKES�A�
STRING�AND� RETURNS�THE� LEFT�HAND�PART�
OF�IT
� OF�A� LENGTH�DETERMINED�BY�THE�

NUMBER�FOLLOWING�THE�
STRING�S�NAME�AND�A�
COMMA�� *N�THIS�CASE
�
-EFT��YIELDS�ONLY�THE�
FIRST�CHARACTER�FROM�
THE�STRING�"��

/OTE�THAT� IF�THE�
PLAYER�ELECTS�TO�GO�
FIRST
�THEN�THE�
COMPUTERjS�
RESPONDING�MOVE� IS�
CHOSEN� IN�THE� NORMAL�

WAY
� SINCE� IT�IS�DEPENDENT�ON�THE�
PLAYER�S�MOVE�

0F�COURSE
� THIS�DOESN�T�AFFECT�THE�
SPEED�OF�THE� REST�OF�THE�GAME
�WHICH�
STILL� LEAVES�SOMETHING�TO�BE�DESIRED��
5HE�SOLUTION� LIES� IN�A�TECHNIQUE�
KNOWN�AS�PRUNING�

025.).'�02).#)0,%3
5HE�TERM�ARISES�BECAUSE�OF�THE�
SEARCH�STRATEGY�THAT�THE� PROGRAM�
ADOPTS
�WHICH� IS�COMMONLY�CALLED�A�
SEARCH�TREE��5HE� INITIAL� BOARD� POSITION�
IS�THE� ROOT�OF�THE�TREE
� AND�EACH�OF�
THE�POSSIBLE�MOVES�THAT�THE�
COMPUTER�TRIES�FORMS�A�BRANCH�OF�THE�
TREE��8ITH�EACH� LEVEL� OF�RECURSION
�
THESE�BRANCHES�SPLIT�AS�EACH� OF�THE

POSSIBILITIES�AT�THAT�LEVEL� IS�TRIED�OUT��
8HEN�ONE�OF�THESE�BRANCHES�HAS�
GONE�AS�FAR�AS� IT�CAN�� � IN�OTHER�
WORDS
� ONCE�THE�GAME�HAS�ENDED�
ALONG�THAT�BRANCH�� �THE�FINAL�MOVE� IS�
TERMED�A� LEAF�

)AVE�A� LOOK�AT�THE�DIAGRAM�
DIRECTLY�ABOVE�FOR�A�CLEARER�
ILLUSTRATION�OF�THE�ANALOGY�

!�4(/2/5'(�3%!2#(
8ITH�THE� PROGRAM�AS� IT�STANDS�EVERY�
BRANCH� IS� LOOKED� AT
� RIGHT�UP�TO�THE�
LEAVES�

"T�EACH� STAGE� IN�THE�GAME
� THE�
COMPUTER�PLAYS�EVERY�SINGLE� POSSIBLE�
GAME�FROM�THEN�ONWARDS�TO�THE�END�
OF�THE�GAME
�AND�THEN�CHOOSES�THE�
ONE�THAT�IT�CONSIDERS�BEST�� )OWEVER
�
IT�IS� POSSIBLE�TO�REALISE�THAT�
SEARCHING�CERTAIN�BRANCHES�ARE�
FRUITLESS� 	SORRY�
�AND�THAT�THERE� IS�NO�
POINT�IN�EXPLORING�THEM�FURTHER�
5HESE�BRANCHES�ARE�CUT�OFF�FROM�THE�
SEARCH�TREE
� OR� iPRUNEDj
� LEAVING�THE�
COMPUTER�FREE�TO�SEARCH�THOSE�
BRANCHES�THAT�ARE�MORE� LIKELY�TO�YIELD�
RESULTS�

)OW
�YOU�MAY�WELL� ASK
� IS�THIS�
DONE �8ELL
� IT�GOES� LIKE�THIS���

-/$)&9).'�-)-!8
5HE�PROCEDURE�.*."9�HAS�TO�BE�
MODIFIED�TO�TAKE�TWO�EXTRA�
PARAMETERS
� -&"45�AND�$650''�� *T�
NOW� LOOKS�AS�FOLLOWS�

.MJ>@?PM@�(

+'+�6�92-0,��*#�12��!32-$$:�
1C<M@?� -�0"�����#+.27�
%�+#-4#0�
'A�.<M<H�2MP@�
12�2'!�9230,:

0#13*2�.<M<H

#GN@

*#�121-$�0�*#�12�
$JM�6���2J���
$JM�7���2J���
'A�*#�121-$�0�!32-$$�
'A� -�0"��6��7���#+.27�
 -�0"��6�7��230,�
+'+�6�9�230,��!32-$$����(�
*#�121-$�0:

0NE�OF�THESE�MOVES�PRESENTS�A� FURTHER�
EIGHT�POSSIBILITIES
� OR�BRANCHES

ARE�ONLY�SEVEN�POSSIBLE�
SEVEN�BRANCHES

 -�0"��6 ��7 ���#+.27

'A�.<M<H�*#�121-$�0

*#�121-$�0�.<M<H

#I?�'A

#I?�'A

#I?�'A

,@SO�7

,@SO�6

0#13*2���*#�121-$�0�
#I?�'A

#I?�.MJ>�90#13*2:

5HE�ONLY�OTHER�MODIFICATION� TO�BE�
MADE� IS�TO�THE�#&45.07&�
PROCEDURE
� THE�ONLY�PLACE�FROM�WHICH�
.*."9�IS�CALLED� 	ASIDE�FROM�WITHIN�
ITSELF
��5HE�CALL� HAS�TO�BE�MODIFIED�TO�
TAKE�THESE�TWO� NEW�PARAMETERS� INTO�
ACCOUNT��4O�THE� LINE�WHICH� READ�

+'+�6�9�230,:

SHOULD�BE�MODIFIED�TO� READ�

+'+�69�230,�����������:

.*."9� LOOKS�AT�EACH�EMPTY�BOARD�
POSITION� IN�TURN
� AND�PLACES�A� PIECE�
IN� IT��5HEN� IT�CALLS� ITSELF�RECURSIVELY��
5HE� RESULT�THAT�IS� RETURNED� IS�THE�BEST�
POSSIBLE�SCORE
� THE� LOWEST
�THAT�
COULD� BE�OBTAINED�AS�A�CONSEQUENCE�
OF�MAKING�THIS�MOVE�

5HE�COMPUTER�KNOWS�THAT�IF�THE�
MOVE�CONSIDERED�GIVES� IT�THE�
OPPORTUNITY�TO�WIN�THE�GAME
� THEN�
THERE� IS� NO�POINT�IN�GOING�FURTHER�AND�
CHECKING�THE�OTHER�POSSIBLE�MOVES�
FROM�THIS�POSITION�� *N�THIS�CASE
� NONE�
OF�THE�OTHER�MOVES�ARE�CHECKED�AT�
THIS� LEVEL�OF�THE� RECURSION� AND�THE�
ROUTINE�ENDS�

6!,5!",%�-/6%3
8HEN�.*."9�IS� INITIALLY�CALLED�FROM�
#&45.07&
� THE�VARIABLES�-&"45�AND�
$650''�ARE�GIVEN�VALUES�OF�����AND�
����� RESPECTIVELY��5HE�VARIABLE�-&"45�
IS�USED�TO� INITIALISE�THE�VARIABLE�
-&"4540'"3
�WHICH� KEEPS�A�TRACK�OF�
THE�BEST�MOVE�FOUND�SO�FAR�BY�
.*."9��5HE�VALUE� IS� INITIALLY�VERY�
LARGE�SO�NO�MATTER�WHAT�THE�SCORE�OF

. � ".*("�4)011&3�n � *446&� ���n �/07&.#&3� ����
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A�MOVE� IS�FOUND�TO�BE
� IT�WILL� BE�
ASSIGNED�TO�-&"4540'"3� IN�
PREFERENCE�TO������ *N�FACT
�
-&"4540'"3�WILL� QUICKLY�DIMINISH�TO�
A�VALUE�OF�*!� IF�NOT�LOWER
�THE�ONLY�
POSSIBLE�VALUES� RETURNED�FROM�A�CALL�
TO�.L�."9�BEING���
���AND����

5HE�NEGATIVE�OF�THIS�VALUE� IS�THEN�
PASSED�TO�THE� RECURSIVE� INVOCATION�OF�
.*."9�AS�THE�$650''�PARAMETER��
.EANWHILE�THE�$650''�VARIABLE�
	WHICH�HAS�A�VALUE�O F ����� INITIALLY
� IS�
INVERTED�AND� PASSED� TO�THE� RECURSIVE�
INVOCATION�OF�.*."9�AS�THE� -&"45�
PARAMETER�

"FTER�.*."9�HAS�CHECKED�ONE�
SPACE�ON�THE� BOARD�AND�THEN�CALLED�
ITSELF
� IT�WILL� BE�DOING�SO�WITH� A�VALUE�
OF�����FOR�-&"45�	AS�BEFORE
� AND�A�
MINIMUM�VALUE�O F ���FOR�$650''�

"T�THIS�SECONDARY�LEVEL�OF�
RECURSION
� THE�POSITIONS�ON�THE�BOARD�
WILL� CEASE�TO�BE�CHECKED� AS�SOON� AS�
ONE� IS�FOUND�WITH� A�SCORE� LESS�THAN�
OR�EQUAL� TO�$650''��(IVEN�THAT�
$650''�HAS�A�VALUE�OF���
�THIS�WILL�
OCCUR�AS�SOON� AS�A�MOVE� RESULTING�IN�
A�WIN�FOR�THE�COMPUTER�HAS�BEEN�
FOUND�� *F�$650''�HAS�A�VALUE�OF��
� IT�
WILL� OCCUR�AS�SOON� AS�A�MOVE�
RESULTING�IN� A�WIN�OR�DRAW� IS�FOUND�� *F�
$650''�HAS�A�VALUE�OF���
�THEN�NO�
FURTHER�MOVES�WILL� BE�CHECKED� AT�THIS�
LEVEL�

&�--��"��%-
"S�YOU� CAN�SEE
� THE�PROCESS�OF�
SWAPPING�$650''�AND� -&"4540'"3�
AT�EACH�SUCCESSIVE� LEVEL�OF�RECURSION�
MEANS�THAT�MANY�FEWER�POSITIONS�
HAVE�TO�BE�CHECKED� BEFORE�A�FINAL�
RESULT�IS�ESTABLISHED
� IF�YOU�MODIFY�
THE� PROGRAM�AS� INSTRUCTED� ABOVE
�
YOUj LL�FIND�THEREjS�A�MARKED�
DIFFERENCE� IN�EFFICIENCY�

8ELL�THAT�ABOUT�WRAPS� IT�UP�FOR�
NOUGHTS�AND�CROSSES��5HERE�ARE�OF�
COURSE�MANY�OTHER�MODIFICATIONS�YOU�
COULD�MAKE�TO�THE�PROGRAM
� OR�EVEN�
COMPLETELY�DIFFERENT�APPROACHES�TO�
THE�PROBLEM
� BUT�*jLL� LEAVE�THESE�FOR�
YOU�TO�MAKE�

*,��.#���'�%�-�*�, ��.
5HIS�SERIES�SHOULD�HAVE�TAUGHT�YOU�
ENOUGH�OF�THE�FUNDAMENTALS�OF�
PROGRAMMING�TO�GIVE�YOU�THE�
CONFIDENCE�TO�ATTEMPT�WRITING�OTHER�
PROGRAMS�OF�YOUR�OWN�

8EjVE�GONE� RIGHT�FROM�THE�BASICS�
OF�PROGRAMMING�TO�FAIRLY�ADVANCED�
CONCEPTS�SUCH�AS�PROCEDURES
� LOCAL�
VARIABLES� AND� RECURSION�

)OPEFULLY
�YOUjVE�MANAGED�TO�
KEEP�UP
� BUT� IF�NOT� *� SUGGEST�YOU�
HAVE�A� LOOK�BACK�THROUGH�THE�
ARTICLES
� PAY�CAREFUL� ATTENTION�TO�
THE�CODE�EXAMPLES�AND
� ABOVE�ALL
�
MESS� AROUND�YOURSELF�� *MPROVING�
YOUR�PROGRAMMING�ABILITY
� LIKE�THAT�OF�
ANY�ACTIVITY
� IS�BEST�ACHIEVED�
THROUGH�PRACTICE��4O�KEEP�
EXPERIMENTING�� 5HINK�OF�A� PROGRAM�
YOUjD� LIKE�TO�HAVE
� AND�START�WRITING�
IT��(OOD� LUCK�� ��
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* F �YOU�WERE�LISTENING�LAST�
MONTH�YOU�LL� REMEMBER�THAT�
THE�POINT�OF�THIS�SERIES� IS�TO�
SHOW�HOW�THE�PRINCIPLES�OF�

NATURAL�SELECTION�CAN�HELP�US�WRITE�
CODE�THAT�EVOLVES� INTO�A�SUPERFIT�
STATE��5HE�PROBIEM�WEjRE�GOING�TO�
LOOK�AT� IS�THAT�FACED�BY�EVERY�SMALL
�
HUNGRY
�VIRTUAL�CREATURE�WANDERING�
AROUND� IN�A�VIRTUAL�WOOD��8HEN�WE�
FIRST�MEET�THIS�CREATURE�IT�W ILL�BE�
ROAMING�AROUND
�GETTING�NOWHERE
�
BANGING�ITS�HEAD�ON�TREES�AND�
MISSING�THE�FOOD�THATjS�UNDER�ITS�
NOSE�BECAUSE� IT jS�SIMPLY�TOO�STUPID�
TO�FIND� IT��8EjRE�GOING�TO�BRING�IT�TO�
A�STATE�WHERE�WE�CAN�WATCH� IT�RUN�
STRAIGHT�FOR�THE�FOOD�AND�MISS�THE�
TREES�

0NE�WAY�OF�HELPING�SUCH�A�
CREATURE�WOULD�BE�TO� SPOONFEED� IT�
WITH�EXPERT�SYSTEM�TYPE� RULES�ABOUT�
WHAT�TO�DO�DEPENDING�ON�WHERE� IT�
FINDS� ITSELF�IN�THE�WOOD��5HEN�
WHICHEVER�SITUATION� IT�ENCOUNTERED� IT�
WOULD� RECOGNISE� IT�AND� KNOW�WHAT�
ACTION�WOULD�BRING� IT�MOST�BENEFIT�

0F�COURSE�THERE�ARE�PEOPLE�WHO�
WOULD�SAY�THAT� IN�ORDER�TO�BE�TRULY�
CHARITABLE�YOU�HAVE�TO�GIVE� HUNGRY�
PEOPLE�TOOLS� RATHER�THAN� FOOD�� 4O�
LETjS�BE� TRULY�HUMANE�AND�GIVE�THIS�
CREATURE�THE�TOOLS�FOR� ITS�OWN�
SALVATION
� PRINCIPLES�BY�WHICH� ITS�
KNOWLEDGE�ABOUT� THE�WOOD�CAN�
EVOLVE�UNTIL� IT�BECOMES�USEFUL�

5HUS
� INSTEAD�OF�OUR�CREATURE

#/22%#4)/.�#/2.%2
5HE�ASTUTE�AMONG�YOU�WILL�HAVE�
NOTICED�THAT�A�SLIGHT�ERROR�CREPT�
INTO� LAST�MONTH�S�DIAGRAM�
ILLUSTRATING�THE�THREE�RULE�
CLASSIFIER�SYSTEM��5HE�TOP�ROW�
SHOULD�HAVE�HAD�A� i� j� UNDER�THE�
nFEED� IT ��COLUMN��"POLOGIES�FOR�
ANY�CONFUSION�WHICH�THIS�MAY�
HAVE�CAUSED�

BEING�DEPENDENT�ON� US�FOR�
EVERYTHING
� IT�WILL� LEARN�� �COMPLETELY�
UN�ASSISTED�� �RULES�TO�SHOW�THAT�
BANGING� ITS�HEAD�ON�TREES� IS�
POINTLESS�AND�THAT�EATING�FOOD� IS� THE�
BEST�WAY�OF�STOPPING�THAT�GNAWING�
PAIN� IN� ITS�STOMACH��5HEN� IT�CAN�
STAND�UP�ON� ITS�OWN�SIX�FEET�AND�BE�
PROUD�OF�WHAT�IT�HAS�DONE� INSTEAD�OF�
BEING�FOREVER�IN�OUR�DEBT�� 	5HE�OTHER�
THING� IT�COULD�DO� IS�COME�AFTER�US�AND�
MURDER�US�FOR�NOT�GIVING� IT�FOOD�WHEN�
IT�WAS�HUNGRY
� BUT�THATjS�ANOTHER�
STORY
�

'%.%�,)6%3�
4O�HOW�DO�WE� SIMULATE�THIS�
CREATURE �	-ETjS
�OUT�OF�A� KIND�OF�
WEAK�HUMOUR
� CALL� IT�(ENE
��5HERE�
ARE�FOUR�PRINCIPLES�THAT�ARE�WORTH�
THINKING�ABOUT�BEFORE�WE�DO�ANY�
CODING�

n�8HEN� ANY�CREATURE� IS� BORN� IT� LIVES�
IN� A�CONTINUAL�TORRENT�OF�SENSORY�
SIGNALS��5HIS�MUST�BE�SO�FOR�(ENE
�
AND�HE�MUST� LEARN�TO�DISTINGUISH�
WHICH� SIGNALS�ARE� IMPORTANT
� AND�
WHICH� ARE� IRRELEVANT�

n� (ENE�MUST�BE�CAPABLE�OF�TAKING�
ACTIONS�WHICH�WILL�CHANGE�THE�
SENSORY�SIGNALS� HE� IS� PERCEIVING�

n� )E�MUST�LEARN� PRETTY�QUICKLY�THAT�
SOME�SIGNALS�HAVE�A� SPECIAL�
IMPORTANCE�FOR�HIM�� �SUCH�AS�THOSE�
THAT�OCCUR�WHEN�HE�EATS�SOME�FOOD�

n� )E�MUST�WANT�TO�MAKE�THOSE�
SPECIAL� SIGNALS�HAPPEN�AS�OFTEN�AS�
HE�CAN��5HIS� IS�A�PRIORITY�THAT�OUGHT�
TO�BE�REFLECTED� IN� HIS�ACTIONS�

(ENEjS�ENVIRONMENT
�THE�WOOD�WHERE�
HE�FIRST�SEES�THE� LIGHT�OF�DAY
� IS�FULL�
OF�OBSTACLES�� TREES�AND� ROCKS
� AND�
FOOD�� APPLES��8E�CAN� REPRESENT�A�
WOOD� LIKE�THIS�ON�THE�COMPUTER�BY�
CREATING�A�GRID
�WITH� SQUARES�THAT�ARE�
EMPTY
� OR�THAT�HOLD�TREES
� OR�THAT
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HOLD�FOOD��"S�WE�RE�USING�#ASIC� A�
HANDY�WAY�OF�DOING�THIS� IS�TO�CREATE�
THIS�GRID� FROM�AN�ARRAY�OF�STRINGS�
-OOK�AT�THE�PROCEDURE�#6*-%@8��%�
IN�THE� SOURCE�CODE�OPPOSITE�� *T�
ESTABLISHES� ���STRINGS
� OF����
CHARACTERS�EACH
�TO�CREATE�A�GRID� ���
ROWS�DEEP�AND� ���COLUMNS�WIDE��
&ACH�CHARACTER�REPRESENTS�THE�
CONTENTS�OF�THAT�SQUARE� IN�THE�GRID��
5HE�DOTS� �� INDICATE�THAT�THERE� IS� A�
SPACE� IN� THE�WOOD�AT�THAT�POINT�� THE�
CAPITAL� �S�MEAN�THAT�THERE� IS� A�TREE�
FILLING�THAT�SQUARE�� AND�THE�'SHOWS�
THERE� IS�FOOD� IN�THAT�SQUARE�

"LTHOUGH�THE�GRID�CREATED� BY�THE�
CODE� IN�#6*-%@800%�IS�QUITE�SMALL
�
(ENE�WONjT �SEE� IT� LIKE�THAT�� (ENE�HAS�
THE�POWER�TO� IGNORE�THE�EDGES�AND�
TRAVEL� IMMEDIATELY�FROM
� SAY
� THE�
EXTREME� RIGHT�TO�THE�EXTREME� LEFT�IN�
ONE� LEAP��5O�ALL� INTENTS�AND�PURPOSES�
THEREFORE
�(ENE� IS�CAST�ADRIFT� IN� AN�
UNBOUNDED�WOOD�

5HE� RAW�MATERIALS�FOR�(ENE�ARE�A�
SET�OF�RULES�AND�ACTIONS
� HOLDING�
INFORMATION�ABOUT�THE� STIMULI� AND�
RESPONSES�AVAILABLE�TO�HIM��"LTHOUGH�
(ENE�MAY�BE�A�PERFECTLY�FASCINATING�
CHARACTER� IN� HIS�OWN� RIGHT�WHO�WE�
WOULD�DEARLY�LOVE�TO�GET�TO� KNOW
�
THERE�ARE�ONLY�A�COUPLE�OF�THINGS�THAT�
WE�ACTUALLY�NEED�TO� KNOW�ABOUT�HIM��
WHERE�HE� IS� IN�THE�GRID
� AND�THE�
CURRENT�STATE�OF�WHAT�HE�THINKS�ABOUT�
THE�WORLD�

5HE�FIRST� IS�EASY�� �DEFINE�TWO�
GLOBAL�VARIABLES�CALLED�9104�AND

�&41�<-A �8->1<5-7=�
-<1�-�=1>�:2�<?71=�

-90�-/>5:9=��4:70593�
592:<8->5:9�-.:?>�
>41�=>58?75�-90
<1=;:9=1=�
-@-57-.71 � �

:104�AND�UPDATE�THEM�EVERY�TIME�HE�
ACTUALLY�MOVES�	AS�OPPOSED�TO�WHEN�
HE�DECIDES�TO�MOVE�AND� RUNS�SMACK�
INTO�A�TREE�


5HE�SECOND� IS�MORE�COMPLICATED��
"SSUME�THAT�(ENE�HAS�TWO�SENSE�
RECEPTORS
� ONE�FIRING�WHEN� IT�DETECTS�
SOMETHING�OPAQUE� IN�FRONT�OF�IT
� AND�
ONE�DOING�THE�SAME�FOR�THINGS�THAT�
SMELL�� 5HIS� ISNjT �A�WHOLE� LOT�OF�
DETECTORS
� BUT�IT jS�ENOUGH�TO�DEAL�
WITH�THE�THREE�TYPES�OF�THING�IN�
(ENE�S�WORLD�� SPACE
� TREES
� AND�
FOOD�� 4PACE� IS� PERCEIVED�BY�(ENE�AS�
AN�ABSENCE�OF�SIGNAL� AT�BOTH� OF�HIS�
DETECTORS��"�TREE�CAUSES�HIS�OPACITY�
DETECTOR�TO�SWITCH� ON
� BUT�PRODUCES�
NO� RESPONSE�FROM�HIS�SMELL� DETECTOR��
AND�FOOD�CAUSES�A� POSITIVE� RESPONSE

FROM�BOTH��8E�CAN�SAY�THEREFORE�THAT�
SPACE� IN� ANY�PARTICULAR�LOCATION� IS�
REPRESENTED�BY�THE�DIGITS���
� A�TREE�
BY���
� AND� FOOD� BY�����"S�(ENE�CAN�
SEE�THE�CONTENTS�OF�ALL� HIS�NEIGHBOUR�
SQUARES
� AT�ANY�ONE�TIME�HIS�
KNOWLEDGE�CAN�BE�DESCRIBED�BY�A����
BIT�VECTOR
�WITH�TWO�BITS�FOR�EACH�OF�
THE�EIGHT�POSSIBLE�DIRECTIONS�� 	4EE�
THE�DIAGRAM�BELOW�FOR�AN� ILLUSTRATION�
OF�THIS
�� *N�THE� PROGRAM�THIS�VECTOR�� �
THE�SUM�OF�WHAT�(ENE�CAN�CURRENTLY�
SEE�� �IS�STORED� IN�THE�STRING�
(&/&@�7*4*0/4

SEE� IF�HE� RECOGNISES�THE� SITUATION�� *F�
HE�CAN�FIND�A�CLASSIFIER�THAT�MATCHES�
(&/&@7*4*0/4
�WITH�THE�  S� IN�THE�
CLASSIFIER�ACTING�AS�WILD�CARDS� AND�
MATCHING�BOTH�� �AND� �
� THEN�HE� IS� IN�
LUCK�� �HE�KNOWS�WHAT�TO�DO�

5HE�KNOWLEDGE�ABOUT�THE�ACTION�
(ENE�WILL�TAKE� IN�THAT�SITUATION� IS�
HELD� IN�THE�SECOND�COLUMN�OF�
36-&4	

�WHICH�CONTAINS�STRINGS� LIKE�
k� l 
� OR� k� l ��5HESE�CORRESPOND�
DIRECTLY�TO�DIRECTIONS�NUMBERED����
�
STARTING�AT�!"�OjCLOCK�AND� PROCEEDING�
CLOCKWISE� 	THEREFORE�A�DIRECTION�OF��

�$�"-�(�S
p� p� p� p� p� �� ��(ENE

: � 3AW�4ENSE�DATA�VEC TO R���5�' ����������
p� *� p� p� *� p� p

�� �� �� F� �� �� �� 1ROCESSED�4ENSE�DATA�VECTOR
	(ENE@7ISION�
������ � � � ���������������

�������������������������� � 	�����SPACE
� �����A�TREE
�AND������SOME
FOOD


5OP�DOWN�VIEW�OF�(ENEjS�WORLD�� HE�CAN�SEE�A�SPACE�DIRECTLY�AHEAD�OF�
HIM
�A�TREE�TO�HIS�NORTH�EAST
�AND�SOME�FOOD�DIRECTLY�TO�HIS�EAST��"PART�
FROM�THAT�ALL�AROUND�HIM� IS�EMPTY

5)&�456''�0'�.&.03*&4
4O�(ENE�CAN�SEE�� )E�CAN�ALSO�MOVE��
8E�ASSUME�THAT�WHEN� HE�ACTUALLY�
TRIPS�OVER�FOOD�HE�EATS� IT
� AND�THAT�HE�
CAN�T�MOVE�THROUGH�SOLID�OBJECTS��
5HEREFORE� IN�ANY�SITUATION�(ENE�HAS�
THE�POSSIBILITY�OF�TAKING�ONE�OF�UP�TO�
EIGHT�ACTIONS�� #UT�IF�HEjS�EVER�GOING�
TO�MOVE�AT�ALL� SENSIBLY�HE�NEEDS�A�
MEMORY��5HIS�MEMORY�SHOULD�HOLD�
MANY�OF�THE�SITUATIONS� HE�HAS�
ENCOUNTERED�BEFORE
� AS�WELL� AS�THE�
ACTIONS�HE�TOOK�AT�THAT�TIME�

5HE�ARRAY�36-&�	��
�
� IS�SUCH�A�
MEMORY�� �IT�HAS� ROOM�FOR����
DIFFERENT�SITUATIONS
� ALONG�WITH�THEIR�
ASSOCIATED�MOVEMENTS��5HE�FIRST�
COLUMN�OF�36-&�	
� IS�FILLED�WITH�
STRINGS����CHARACTERS� LONG
� SUCH�AS�
k   !!  !! !  !!!l� OR�
k�����������  � �l ��5HESE�ARE�
CLASSIFIER�RULES� 	REMEMBER�THEM�FROM�
LAST�MONTH �5HESE�ARE� SLIGHTLY�
DIFFERENT
� BEING�TWICE�AS� LONG
� AND�
EACH� RULE�COMING�COMPLETE�WITH�AN�
ASSOCIATED�STRENGTH�CARRIED� IN� THE�
ARRAY�S�	��

�� &VERY�TIME�(ENE�
MOVES�TO� A�NEW�POSITION�WITHIN�THE�
WOOD�HE�TAKES�A� LOOK�AROUND�HIM�
AND� THEN�HAS�A� LOOK� IN�HIS�MEMORY�TO

IS�4&
� AND�A�DIRECTION�OF��� IS�DUE�
/ORTH�


/OW
� IT�WOULD� BE�EASY�TO�CHEAT�
AND
� AFTER� LOOKING�AT�THE�WOOD�
DESCRIBED� IN�1ROCEDURE�
#6*-%@800%
� TO�FILL�(ENE�S�MEMORY�
WITH� RULES�THAT�MATCHED� PARTICULAR�
SITUATIONS�AND� HAD�THE�CORRECT�ACTION�
TO�TAKE�ALREADY�SUPPLIED�� 	-IKE�FOR�
EXAMPLE� IN� THE�SITUATION�WHERE�(ENE�
HAS�A�TREE�TO�HIS�/8�AND�FOOD�TO� HIS�
8��(&/&@7*4*0/4�WOULD� BE�
            !! !
� AND�A�GOOD�
CLASSIFIER�ACTION� PAIR�TO� HARD�CODE� IN�
WOULD� BE� SOMETHING� LIKE�
               L�&
� MAKING�
(ENE�MOVE�WEST�TO�TAKE�THE�FOOD�
DIRECTLY�
�#UT�THATjS�NOT�THE� POINT��8E�
WANT�(ENE�TO�COME�TO�THIS�
KNOWLEDGE�HIMSELF
� AND�SO
�COURTESY�
OF�1ROCEDURE�*/*5@36-&@4&5

(ENEjS�MEMORY�STARTS�OFF�WITH�JUNK�� �
UTTERLY�RANDOM� INFORMATION�� 	4OUND�
FAMILIAR �)MM
�YES
� *� THOUGHT�SO
��
&ACH� RULE� IS�FILLED�WITH� RANDOM��S
� *S �
AND� S
� AND�GIVEN�THE�SAME�STARTING�
STRENGTH� OF������5HIS�ENSURES�THAT�
WHEN�(ENE�STARTS�OFF�WANDERING�
AROUND� IN�THE�WOOD�HE�DOES� SO�
COMPLETELY�AT�RANDOM�� ��

�*($)"�) 3/�(*)/#��" ) �2�'&.��/�'&.���)��/�+��)� .
"S�YOU�CAN�SEE
�MOST�OF�THE�CODE�*jVE�GIVEN�YOU�THIS�WEEK�HAS�BEEN�TO�DO�
WITH� INITIALISATION�� *jVE�EXPLAINED�THE�PROBLEM
�AND�THE�BASICS�OF�THE�SETUP�
WEjRE�GOING�TO�USE�TO�SOLVE�IT��1ROCEDURES� LIKE�.07&�AND�'*--@7&$503�ARE�
FAIRLY�STRAIGHTFORWARD�MECHANICAL�STUFF
� AND�SHOULDNjT �CAUSE�YOU�TOO�MUCH�
TROUBLE�� /EXT�MONTH� *jLL�BE�GETTING�ONTO�THE�HARDER�STUFF�� �EXACTLY�HOW�THIS�
RANDOM�MASS�OF�CLASSIFIERS� IS�PRODDED�ALONG�THE�PATH�OF�EVOLUTION�

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����� 6 � "
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�
FTER�THE�WHINGES�OF�THE�
LAST�COUPLE�OF�MONTHS
�
THE�SOFTWARE�SEEMS�TO �
HAVE�STARTED�FLOWING�ONCE�

MORE��.Y�THANKS�TO�THE�1%�LIBRARIES�
AND�THE� INDIVIDUAL�AUTHORS�WHO�HAVE�
BEEN�SENDING�IN�SOFTWARE�FOR�REVIEW��
3EMEMBER
� IF�YOUjVE�WRITTEN�A�1%�OR�
SHAREWARE�PROGRAM�THAT�YOU�WANT�
ME�TO�TAKE�A� LOOK�AT
�SEND� IT� IN�C �O �
�+(& ��'-..$/�AT�THE�USUAL�
ADDRESS�

5HIS�MONTH� *jM� LOOKING�AT�SOME�
LICENSEWARE�FROM�%EJA�7U�AND�
"MIGANUTS
� A�COUPLE�OF�NEW�DISK�
MAGAZINES�AND�THE�USUAL� ROUND�UP�OF�
WHATjS�BEST�IN�THE�FREELY�DISTRIBUTABLE�
SOFTWARE�MARKET�PLACE�

*F�THERE�ARE�ANY�SPECIFIC�SUBJECT�
AREAS�THAT�YOU�D� LIKE�TO�SEE�ME�COVER�
IN�THE�FUTURE
� BE�SURE�TO�WRITE� IN� AND�
LET�ME� KNOW�

�-/0$��-#$� �21-/�� FROM�%EJA�7U
� IS�A�
POWERFUL�AND�EASY�TO�USE�TUTOR�FOR�
RADIO�HAMS�� �AND�THE�LOADING�SCREEN�
LOOKS�GOOD�TOO�

�"%')..%23
�� 
�>� HJB �BB
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-/23%�#/$%�454/2
%EJA�7U�DISK�-����
5HIS� PROGRAM
� BY�1AUL� )IGGINSON�
	(�&;)
�AND�+ASON� %UDGEON
� IS
� AS�
THE�NAME�SUGGESTS
� A�.ORSE�CODE�
TUTORIAL� PROGRAM� PRIMARILY� INTENDED�
FOR�RADIO�AMATEURS�� )OWEVER
� IT�DOES�

A� LITTLE�MORE�THAN�
MANY�OTHER�
TUTORS��8HILE�
THERE�ARE�SOME�
AREAS�THAT�COULD

*�FEEL
� USE�SOME�
IMPROVEMENT
�
OVERALL� THIS� REALLY�
IS�A� POWERFUL�
TUTORIAL� PROGRAM�� �
*� MIGHT�EVEN�GET�
AROUND�TO�FINALLY�
LEARNING�.ORSE�
MYSELF�
5HE�PROGRAM
�
WHICH� IS�WRITTEN� IN�
".04
� IS�
SUPPLIED�ON�A�

SELF�BOOTING�DISK�THAT�CONTAINS
� AS� ITS�
FIRST� LOADING�SCREEN
� THE�USUAL� %EJA�
7U�COPYRIGHT� INFORMATION��$LICKING�THE�
MOUSE� BUTTON�TAKES�YOU�ON�TO�AN�
ATTRACTIVE
� DIGITISED� IMAGE�OF�A�TYPICAL�
)AM�SHACK
� AND�THEN�TO�THE�MAIN�
SELECTION� SCREEN
�WHERE�YOU�CHOOSE�
' *�FOR�THE�PROGRAM�OR�'��FOR�THE

PITCH� AT�WHICH� THE�.ORSE�WILL� BE�SENT��
#UT�ALTHOUGH�THE�ACTUAL� PITCH� IS�
DISPLAYED� AS�A�VALUE� IN� )ERTZ
� THERE�S�
NO�AUDIBLE�EXAMPLE�OF�WHAT�THIS�WILL�
SOUND� LIKE�� �JUST�A�PERKY�LITTLE� iPINGj�
WHICH� HAS�NO� RELATION�TO�THE�TONE�
THAT�YOUjVE�SET�

8HERE�THE� PROGRAM�STANDS�OUT�
FROM�THE�COMPETITION� IS�THAT� IT�NOT�
ONLY�SENDS�.ORSE
� BUT� RECEIVES� IT�TOO�
� �SOMETHING�VERY�FEW�OTHER�PROGRAMS�
DO��:OU�CAN�EITHER�USE�THE�MOUSE�
	LEFT�BUTTON� IS�A�DOT
� RIGHT�BUTTON�A�
DASH

� OR�THE�FIRE� BUTTON�OF�A�JOYSTICK��
"ND
� AS�THE�AUTHORS� POINT�OUT
� IT jS�
EASY�TO�CONNECT�A� REAL� .ORSE� KEY�BY�
WIRING�IT�INTO�AN�OLD�JOYSTICK�
CONNECTOR��5HE�PROGRAM�SEEMS�TO�
RECEIVE�.ORSE�FAIRLY�WELL
� ALTHOUGH�� �
AS�WITH� ALL� COMPUTER�RECEIVERS�� �YOUR�
KEYING�HAS�TO�BE�PRETTY�ACCURATE� IN�
TERMS�OF�THE� RELATIVE� LENGTHS�OF�DOTS�
AND�DASHES�� 4TILL
� THIS� IS�NO�BAD�
THING�� �THE�MORE�ACCURATE�YOUR�KEYING�
IS
�THE�BETTER�

5HE�PROGRAM�CAN� LIMIT�THE� RANGE�
OF�CHARACTERS�SENT�TO�SECTIONS�OF�THE�
ALPHABET
� THE�WHOLE�ALPHABET�OR�FULL�
ALPHANUMERIC�AND�SPECIAL�
CHARACTERS��5HERE�ARE�SEND� AND�
RECEIVE�PRACTICE�MODES�AND�QUIZZES�
	ALTHOUGH�THE�METHOD�THAT�THE�
PROGRAM�USES�TO�WORK�OUT�YOUR

2!4).'�4(%�02/'2!-3
�0./�/*� � ��2&2�-�8� 
� -�/ �/# �.*!/2�- �/#�/� 
� - 1$ 2� $)�/2*�
�$!! - )/�2�4.8� � + )�$)"�*)�2#�/� $/� $.;� �$.&�(�"�5$) .8�
�*'' �/$*).�*!��'$+� �-/��)��/# � '$& ��- �"$1 )� �� <1�'0 �!*-�(*) 4=�
-�/$)"8� .$)� �4*0=- � +�4$)"�!*-�*) �/#$)"�*)�/# � )/$- ��$.&;� �$)"' �
+-*"-�(.�2#$�#� �++ �-� $)� �� �*'' �/$*)�*!�*/# -.8� *-�+-*"-�(.�
2#$�#� $=1 ��*2)'*�� ��!-*(� �0'' /$)� �*�-�.8� �- �"$1 )��� <+-*"-�(�
-�/$)"=8� 2#$�#� - !' �/.� #*2�"**�� 
� /#$)&�/# 4��- 8� /�&$)"� $)/*�
���*0)/� 0.��$'$/48� �0"E+-**!) ..� �)�� .*�*);� �*/#� -�/$)".� �- �*0/�*!�
��(�3$(0(� +*..$�' �a`;

DOCUMENTATION�� �WHICH� IS�WELL�WRITTEN�
AND�CONCISE�

&NTERING�THE�PROGRAM� PROPER
�YOU�
DECIDE�ON�THE�PROGRAM�S�ACTION� IN�
THE�STANDARD�WAY�� �BY�SELECTING�
CHOICES�FROM�THE�MENU�BAR��5HERE�
ARE�OPTIONS�TO�CHANGE�THE�PITCH
�
SPEED�AND�VOLUME�OF�THE�.ORSE�CODE�
TO�BE� SENT
� ALTHOUGH�THERE�ARE�NO�
EXAMPLES�OF�WHAT� RESULT�ANY�OF�THIS�
WILL� HAVE�� 'OR� INSTANCE
� THE� iCHANGE�
PITCHj� COMMAND�DISPLAYS� A�NEAT� LITTLE�
SLIDING�BAR�FROM�WHICH�YOU�SELECT�THE

ACCURACY� IS� A� LITTLE�SUSPECT

� AND� THE�
MACHINE�CAN�BE�HOOKED� UP�TO�YOUR�
.ORSE� KEY�WHEN�YOU�RE�ACTUALLY�
SENDING�ON�AIR
� SO�THAT�YOU�HAVE�A�
TEXT� RECORD�OF�WHAT�YOUjVE�SENT�

8HILE�OTHER�PROGRAMS�ONLY�TEACH�
YOU�TO� RECEIVE�.ORSE�� �LEAVING�YOU� TO�
DEVELOP�DREADFUL� KEYING�HABITS�WITH�
NO�CORRECTION�� �THIS�ONE�TEACHES�YOU�
HOW�TO�SEND�TOO�� *F�YOUjRE�THINKING�OF�
LEARNING�.ORSE�CODE�� �EITHER�FOR�YOUR

CONTINUED�ON�PAGE� ���
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*NTRODUCING�SOME�OF�THE�BEST�PUBLIC�DOMAIN���SHAREWARE�DISKS�

AVAILABLE�FOR�THE�"MIGA�TODAY��(O�ON���EXPRESS�YOURSELF�

\�]��'0.��*(+�/$�' �
0/$'$/$ .

�6����
���"�(ENE�	�� MEG
���������������������������������������� 5RACE�YOUR�ANCESTORS
�6���� ���"MIGAZER���������������������������������������������������'OR�THOSE�ASTROLOGISTS
�6��������#IORHYTHMS�	�� MEG
��������������������������������������$HART�YOUR�FEELINGS
6��������#USINESS�PACK�	��DISKS
����������������������������%�BASE
�S�SHEET
�W�P
6��������$ATALOGUE�.AKER�	��DISKS
����������������������������� (OOD��BE�PATIENT�

�6�������&DUCATION�� ���������������������������������������������������������� -EARN�(ERMAN
�6��������&DUCATION�� ���� ������������������������������������������������������������������8EATHER
�6��������&DUCATION�� ������������������������������������������������������������������� &VOLUTION
6��������*NTROMAKER����������������������������������������������������� "S�IT�SOUNDS��(OOD
6��������.ANDLEBROT�&XPLORER���������������������������������������� &XCELLENT�PICCIES
6��������.ASTER�7IRUS�KILLER����� 3ECOGNISES�OVER�����VIRUSES��&SSENTIAL

�6���� ���#USINESS�$ARD�.AKER������������������������������������4IMPLE
�BUT�USEFUL
6���� ����(AMES�.USIC�$REATOR��������������������������'AV��COMPOSITION�WRITER
6��������)OUSE�4AMPLES�� ����������������������������������������.ORE�ACIDIC�SOUNDS
6��������)OUSE�4AMPLES�� ������������������������������ &VEN�MORE�ACIDIC�SOUNDS
6��������4ID�V����������������������������������������������������$LI�HELPER��7ERY�POPULAR
6��������4TAR�5REKKER��������������������������������� (�CHANNELS
�SAMPLER��4UPERB

�6��������5EXT�1LUS�������������������������������������������������������������8ORD�PROCESSOR
�6��������8ORDWRIGHT��������������������������������������������'OR�ALL�YOU�DIZLECKSICKSI
�6��������+OURNAL���������������������������������������������7ERY�GOOD�ACCOUNT�HANDIER
�6��������$ARTOON�#RUSHES������������������������������ -OTS�OF�FAMOUS�CHARACTERS
�6��������%ATABASE�.ASTER����������������� $OMPREHENSIVE�".04�DATABASE
6���� ����$���&MULATOR�������������������������5AKE�YOUR�"MIGA�BACK�TO�BASICS
6��������(OLF�3ECORDER�	�� MEG
�������������������&XCELLENT�DISK�WITH�PICTURES
6��������.ED�V���� ������������������������������������������ -ATEST�SEQUENCER�VERSION
6��������.ESSYSID�V� �� �������������������������������������1$�TO�"MIGA�FILE�TRANSFER
6��������4PECTRUM�&MULATOR��������������������������� 3EPLAY�THE�CRAPPY�GAMES

�6��� �����"MIGA�'OX���������������������������������������������������������� %�5�1�� 1ACKAGE
6��������45�&MULATOR����������������������������������������� &MULATE�"TARI�PROGRAMS
6���� ����5"#�6TILITIES������������������������������������������������������������������ ���UTILITIES
6��������1ERM�$HECKER����������������������������������������$HECKS�POOLS�WINNINGS

�6��������*2�5ESTER������������������������������������������������������� )OW�THICK�ARE�YOU 
�6��������$HESS�5UTOR������������������ 5HE�QUEST�TO�BECOME�A�(RAND�.ASTER
�6��������7IZ�$LIP�" RT��������������������������������������������� 3OGER�.ONY� IN�� �1AINT
6��������4UPER�,ILLERS������������������������������������������������������� ,ILLS�����7IRUSjS

�6��������-ABEL�DESIGNER������������������������������������������ 7ARIOUS�LABEL�PRINTERS
�6��������"MI�$ASH����������������������������������#EST�ACCOUNTS�PACKAGE�AROUND
�6�������"MIBASE�1ROF������������������������������������������������&XCELLENT�DATABASE
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NOVICE�OR�$LASS�"�AMATEUR�RADIO�
LICENSE�OR�JUST�FOR�FUN�� �YOU�SHOULD�
SERIOUSLY�CONSIDER�GETTING�HOLD�OF�THIS�
PROGRAM��"�COUPLE�OF�TWEAKS�TO�THE�
USER�INTERFACE�WOULD�BE�NICE
� BUT�ALL�
IN� ALL�.ORSE�$ODE�5UTOR�CAN�BE�
THOROUGHLY�RECOMMENDED�
7ALUE�FOR�MONEY� ���������������������� � �� �

CODES�TO�CLASSIFY�EACH�TRANSACTION�
AND�A� RANGE�OF�PRINTING�OPTIONS�
5HERE� IS�ALSO�THE� ABILITY�TO�ENTER�
DIRECT�DEBITS�� �AMOUNT
� START�DATE�
AND�FREQUENCY�� �WHICH� ARE�THEN�
AUTOMATICALLY�ENTERED�AT�THE�CORRECT�
TIMES�

'OR�WHAT�SEEMS� LIKE�THE�EIGHTH� OR�
NINTH�TIME�SINCE� *� STARTED�THIS�COLUMN
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�+(& #$5�IS�A�SIMPLE
� USEFUL� LITTLE �ADDRESS�BOOK�PROGRAM�THAT�DOES�JUST�
WHAT� IT� IS�DESIGNED�FOR�AND�NO�MORE�� �WHICH�MAKES�A�NICE�CHANGE�IN�THESE�
DAYS�OF�OVERBLOWN
�OVER�FEATURED�MEGA�PROGRAMS

!##/5.4�-!34%2�����
7ARIOUS�1%�LIBRARIES
"CCOUNT�.ASTER�IS�YET�ANOTHER�HOME�
ACCOUNTS�PROGRAM��5HIS�ONE
� ABOUT�
THE�SEVEN�THOUSANDTH�TO�PASS�ACROSS�
MY�DESK�SINCE� *� STARTED�USING�THE�
"MIGA
� IS�WRITTEN�BY�.ARTIN�1LATT� IN�
".04�� �AS
� INDEED
� ARE�MANY�

.ARTINjS�EFFORT�IS�NOT�THE�EASIEST�
TO�USE�THAT�*jVE�EVER�COME�ACROSS
�
ALTHOUGH� IT�DOES�HAVE�SOME�NEAT�
LITTLE�TOUCHES�THAT�OTHER�PROGRAMMERS�
COULD�DO�WORSE�THAN� COPY�� 'OR�
INSTANCE
�WHENEVER�A�CHOICE� IS�
SELECTED�WHICH� REQUIRES�YOU�TO�HIT�A�
BUTTON�� �FOR�INSTANCE
�WHEN�YOU�
SELECT�AN�ENTRY�YOU� CAN�HIT�&DIT
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%ELETE�OR�$ANCEL�� �SMALL�WHITE�BARS�
APPEAR�ABOVE�EACH�OF�THE�ACTIVE�
BUTTONS�

8HEN�YOUjRE�FIRST�USING�A�
PROGRAM
�THIS�CAN� SAVE� LOADS�OF�
RANDOM�CLICKING�AS�YOU�TRY�TO�WORK�
OUT�HOW�TO�CANCEL�THE�OPTION�THAT�
YOUjVE�JUST�INADVERTENTLY�SELECTED��
"ND�YOU�MAY�WELL�FIND�THAT�YOU� SPEND�
QUITE�A� LOT�OF�TIME�DOING�JUST�THAT�� THE�
PROGRAMjS� INTERFACE�CAN�BE�A�TRIFLE�
TRICKY�UNTIL�YOU�GET�THE�HANG�OF�IT
�
ALTHOUGH�WHEN�YOU�DO� IT�TURNS�OUT�TO�
BE�QUITE�POWERFUL�

"LL� THE�USUAL� FEATURES�ARE�
PRESENT
� INCLUDING�DEBITS
�CREDITS


*jLL� SAY�IT�� IF�YOU� REALLY�WANT�TO�DO�YOUR�
HOME�ACCOUNTS�ON�YOUR�"MIGA
� THEN�
THIS� ISNjT �A�BAD�PROGRAM�TO�USE�� *T�
SEEMS�TO�BE�PERFECTLY�CAPABLE�OF�
SATISFYING�THOSE�OUT�THERE�WHO� REALLY�
FIND� IT�NECESSARY�TO� TRACK�EVERY�
PENNY�IN� THEIR�BANK�
\)�gPE6^� 7 S�ON� 5�

!-)'!$%8
1%�4OFT�DISK�7���
3AY�-AMBERTjS�"MIGADEX�IS�A�����
SHAREWARE� PROGRAM�WHICH
� AS�YOU�
MAY�HAVE�GUESSED
� IS� AN� ADDRESS�
BOOK�APPLICATION��8HEN� LAUNCHED
� IT�
APPEARS�AS�A�WINDOW�THE�SAME�
SHAPE�AS�A�FILE� INDEX�CARD
�WITH

BUTTONS�ALONG�THE�
BOTTOM�FOR�VARIOUS�
OPTIONS�SUCH� AS�
ADDING�CARDS
�
BROWSING�THROUGH�
DATA
� PRINTING�AND�
SO�ON��5HERE�ARE�
SEVEN�DATA�FIELDS�
WHICH� CAN�BE�USED
�
LABELLED� /AME
�
"DDRESSL�THROUGH�
"DDRESS�
� 1HONE�
AND�$OMMENT�
&ACH�FIELD�DISPLAYS�

���CHARACTERS�	ALTHOUGH�THEY�DO�
HORIZONTALLY�SCROLL� IF�YOU�ENTER�MORE�
THAN�THAT

� SO� ITjS�CLEAR�THAT�THE�
PROGRAM� REALLY�IS�ONLY�INTENDED�AS�AN�
ADDRESS�BOOK
� AND�NOT�AS�A�FULL� FLAT��
FORM�DATABASE�

5HE�PROGRAM�ALLOWS�YOU�TO� IMPORT�
DATA�FROM�A�TEXT�FILE
� AND�WILL� LET�YOU�

SEARCH� FOR�A� SPECIFIC�CARD
EITHER�BY�NUMBER�OR�

BY�SPECIFYING

� .��#(1-/����
�SAVES�PROGRAMMERS�
TIME�AND�TROUBLE�BY�ALLOWING�MAPS
�
WHICH�CAN�BE�USED�AS�SCROLLING�
BACKGROUNDS
�TO�BE�EASILY�CREATED

ACCOUNTS��5HOSE�OF�US�
WHO�JUST�SPEND�UNTIL�THE�
CASHPOINT�STOPS�WORKING�WONjT
� OF�
COURSE
� HAVE�ANY�NEED� FOR�THE�
PROGRAM�

.ARTIN�TELLS�ME�THAT�HEjS�SENT�
THE�PROGRAM�TO�A�NUMBER�OF�1%�
HOUSES
� INCLUDING�1%�4OFT�AND� 61%�
%ISTRIBUTORS
� SO�YOU� SHOULDNjT�HAVE�
ANY�TROUBLE�GETTING�HOLD�OF�IT�

0H
�THERE�ARE�NO�SCREENGRABS�
BECAUSE� ITjS�WRITTEN� IN�".04�AND
� AS�
IS�OFTEN�THE�CASE
� IT�WOULDNjT �COc
OPERATE�WITH�EITHER�OF�MY�
SCREENGRABBING�UTILITIES�

"SSUMING�THAT�HOME�ACCOUNTS�
PROGRAMS�ARE�THE�SORT�OF�THING�THAT�
GET�YOU�EXCITED
� *jD� SAY�THAT�A�FAIR�
RATING�FOR�THIS�ONE�WOULD�BE���
1ROGRAM�RATING�������������������������� � ���

�'$��(,(5� ���
DEMO�PROVIDES�A� ����
TASTER�OF�THE�.INIX�OPERATING� ���
SYSTEM
� IN�MANY�WAYS�SIMILAR�TO�6NIX

TEXT�TO�SEARCH� FOR��8HEN�
PRINTING
�YOU�CAN�SPECIFY�WHICH�FIELDS�
SHOULD�BE�OUTPUT�� �ALTHOUGH�THE� LITTLE�
�%�CHECKBOXES� ARE�A�PAIN
� ESPECIALLY�
SINCE�THE�CURSOR�THAT�THE�PROGRAM�
USES�DOESNjT �HAVE�ANY�EASILY�
IDENTIFIABLE� iHOT�SPOTj 
�WHICH�MEANS�
THAT�CLICKING�ON�A�CHECK�BOX�IS�A�
SOMEWHAT�TRIAL�AND�ERROR�AFFAIR�

5HE�BEAUTY�OF�"MIGADEX�IS�THAT�A�
CLICK�ON�A�BUTTON�ON�THE� RIGHT�HAND�
SIDE�OF�THE�CARD� ICONIFIES� IT
� AND�
PLACES� ITS� ICON�UNDER�YOUR�DISK�ICONS��
4O�YOU�CAN�START�THE�PROGRAM�VIA�YOUR�
STARTUP�SEQUENCE
� AND�HAVE� IT�
AVAILABLE�AT�ALL�TIMES�� %OUBLE�CLICKING�
ON�THE� ICON�EXPANDS� IT�TO�THE�FULL� CARD�
SIZE�

5HE�PROGRAM�CAN�BE�SET�TO�OPEN

A�SPECIFIC�CARD�DATABASE�WHEN� IT jS�
LAUNCHED�� �THIS� IS�DONE�BY�EDITING�ITS�
TOOL�TYPE
� AND� IS�CLEARLY�DESCRIBED� IN�
THE�MANUAL�� �OR
� IF�THIS� ISNjT �THE�
CASE
�YOU�WILL� BE� ASKED�TO�FIND�A�
CARDFILE�VIA�A�STANDARD� REQUESTER�

*F�YOU� FIND�YOURSELF�WANTING�A�
SIMPLE�COMPUTER�BASED�ADDRESS�
BOOK
� BUT�FIND�THAT�MANY�OF�THE�
CURRENTLY�AVAILABLE�PROGRAMS�ARE�TOO�
COMPLEX�AND� INVOLVED
�"MIGADEX�
COULD� BE�THE�ANSWER�TO�YOUR�PRAYERS��
*TjS�CERTAINLY�WORTH�CHECKING�OUT�AS�
AN�EXAMPLE�OF�A�SMALL
�ELEGANT�
PROGRAM�DESIGNED�FOR�ONE�JOB
�WHICH�
IT�DOES�WELL�
1ROGRAM�RATING�������������������������� � ���

-!0�%$)4/2�����
"MIGANUTS
.AP�&DITOR
� OR�.AP&D
� IS�A�
LICENSEWARE�PROGRAM�BY�%�$HERRY
�"�
$SERBAKOI� AND�3�#URT�'ROST�� *T�IS�A�
MAP�EDITOR�WHICH� ALLOWS�YOU�TO�
CREATE� LARGE� IMAGES
� OR� iMAPSj 
�FROM�
iTILESj� � �SMALLER
� SQUARE� PICTURES��
.APS�ARE�USEFUL� IN�A�VARIETY�OF�
SITUATIONS
� PRIMARILY�GAMES
�WHERE�A�
SCROLLING�BACKGROUND�OFTEN�HAS�MANY�
REPEATING�FEATURES�� *N�CASES� LIKE�
THESE
� USING�MAPS�RATHER�THAN�
ATTEMPTING�TO�CREATE�HUGE� *''�FILES�
MAKES�A�GREAT�DEAL�OF�SENSE�� �THE�
AMOUNT�OF�MEMORY�AND�DISK�SPACE�
SAVED�CAN�BE�CONSIDERABLE�

5HE� INSTRUCTIONS�SUPPLIED�WITH�
THE�PROGRAM�ARE�COMPREHENSIVE
� AND�
SHOULDNjT�CAUSE�ANY�PROBLEMS��5HERE�
ARE�FULL�DETAILS�ON�HOW�TO� INSTALL�THE�
PROGRAM�ON�A�HARD�DISK�OR�TO� RUN� IT�
FROM�A�FLOPPY
� AND�CONVERSION�
PROGRAMS�WHICH� TURN�AN� *''�FILE� INTO�
3"8�DATA
� AND�WHICH�CAN�CHANGE�A�
MAPjS�FORMAT�INTO�3"8�OR�".04�
FORMATS�

=LSO�ON�THE�DISK�ARE�
� � EXAMP�E

FRAGMENTS�
OF�$�CODE�
WHICH�SHOW�
HOW�TO� LOAD�
AND
MANIPULATE�A�

��MAP� IN�YOUR�OWN�
PROGRAMS�

�̂� ���T�� "ND�THIS
� REALLY

EXPLAINS�JUST�WHAT�THE� PROGRAM� IS�FOR
� �IT�ENABLES�PROGRAMMERS�TO�
CONCENTRATE�ON�THE�PROGRAMMING�
TASK� ITSELF
� NOT�RE�INVENTING�THE�WHEEL�
AND�HAVING�TO�SPEND�WEEKS�WORKING�
OUT�THEIR�OWN� SCROLLING�BACKGROUND�
ROUTINES�

5HE�.AP�&DITOR�ITSELF�IS�EASY�TO�
USE��"�COUPLE�OF�EXAMPLE�MAPS�� �
ONE�A�TYPICAL� RUNWAY�STYLE�
BACKGROUND�AND�ONE�A�SCREENFUL� OF�
TEXT�� �ARE� INCLUDED� FOR�YOU�TO�PLAY�
WITH
� AND� IT�DOESN�T�TAKE� LONG�BEFORE�
YOUjRE� RELATIVELY�EXPERT�AT�
MANIPULATING�TILES�TO�CREATE�YOUR�OWN�
MASTERPIECES�

.AP�&DITOR�IS�A�NEAT
� USEFUL

CONTINUED�ON�PAGE� ���
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PROGRAM�AND�SHOULD� FIND� A� PLACE�ON�
ANY�GAMES�OR�DEMO� PROGRAMMERjS�
HARD�DISK�
1ROGRAM�RATING�������������������������� � �� �

. */ *9�%&.0
1%�4OFT�DISK�7���
5HIS�DISK� IS�A�DEMONSTRATION�VERSION�
OF�THE�.INIX�OPERATING�SYSTEM
�WHICH�
WORKS� IN�A�SIMILAR�WAY�TO�6NIX��.INIX�
IS�AVAILABLE�ON�THE�1$
�45
�"MIGA�AND�
.ACINTOSH
� AND�THIS�DEMO�VERSION�
CONTAINS�A�SUBSET�OF�THE�COMMANDS
�
FEATURES�AND�SO�ON�OF�THE�FULL�VERSION�
�WHICH� IS� SOLD� BY�1RENTICE�)ALL
� AND�
COSTS������

5HE�FIRST�PROBLEM�THAT�YOUjRE�
LIKELY�TO�ENCOUNTER�WHEN�TRYING�TO�
LAUNCH�THIS� PROGRAM�� �WHICH� IS�ON�A�
SELF�BOOTING�DISK�� �IS�THAT�YOU�WILL�
NEED�TO� RENAME�THE�DISK�TO� iBOOTj �
"S�SUPPLIED
� THE�DISK�WAS�CALLED�
i.INIXj� � �WHICH� RESULTS� IN� A� REQUESTER�
ASKING�YOU�TO� INSERT� iBOOTj� BEFORE�YOU�
CAN�GO�ANY�FURTHER�� *�WAS�SURPRISED�AT�
THIS�� �1%�4OFT� IS� USUALLY�QUITE�GOOD�
ABOUT�MAKING�SURE�THAT�THINGS� LIKE

�&41� 595B�018:�
��
A577�35@1�C:?�=:81�
501-�:2�A4->�
/:881</5-7�

;<:3<-881<=�4-@1�
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DISK�NAMES�ARE�CORRECT
� BUT�THIS�ONE�
CLEARLY�SLIPPED�THROUGH�THE�NET�

0NCE�THE�CHANGE�WAS�MADE
�
BOOTING�UP�PRODUCED�A�WHITE�ON�BLUE�
SCREEN�WITH�THE� i LOGIN�j� PROMPT�
FAMILIAR�TO�ANYONE�WHO�HAS�USED� ANY�
SORT�OF�6NIX� IN�THE�PAST��5YPE� �ROOF�
	THE�NAME�OF�THE�SYSTEM�SUPERUSER
�
AND�YOUjRE� IN�

"H��5HE�JOYS�OF�6NIX�� &DITING�
PASSWORD�FILES�USING�DREADFUL�TEXT�
EDITORS��5YPING�COMMANDS� LIKE� i *S���
ALSj� TO�GET�A�DIRECTORY�LISTING��5HESE�
ARE�THE�THINGS�THAT�MADE�A�
GENERATION�OF�PROGRAMMERS� INTO�
UNCOMMUNICATIVE
� SAD� INDIVIDUALS�� �
AND�NOW�YOU� CAN�EXPERIENCE�THEIR�
FRUSTRATION�TOO�� *F�YOU�THOUGHT�THAT�
THE�4HELL�WAS�DIFFICULT�TO�MASTER
�JUST�
TRY�TO�GET�YOUR�MIND� AROUND�.INIX�

5O�BE�FAIR
� IF�YOUjRE� USING�ANY�
FLAVOUR�OF�6NIX�AT�THE�MOMENT�YOU�
WONjT�FIND�.INIX�TOO�DIFFERENT��5HE�FULL�
VERSION� IS�SUPPLIED�WITH� ALMOST�"  �
UTILITY�PROGRAMS�	THE�DEMO� HAS�
AROUND���

� INCLUDING�A�VI�CLONE�AND�
FOUR�OTHER�TEXT�EDITORS
� ALONG�WITH�
MUCH�OF�THE� SOURCE�CODE�FOR�THE�
SYSTEM� ITSELF��5HIS� IS�BECAUSE� IT�
DOESN�T�CONTAIN� ANY�"5�5�SOURCE

*/�/���)'�#(

THAT�HE�COULD�BE�PERSUADED� TO�
CONSIDER�CREATING�ONE�

5HE�'OUR�4TROKE�&NGINE�IS�
AVAILABLE�FROM�1%�4OFT�� IF�YOU�WANT�TO�
CONTACT�.ICHAEL�DIRECTLY
�WRITE�TO�HIM�
AT��� -EA�7ALE
�$RAYFORD
� ,ENT�%"*�
�%-�
1ROGRAM�RATING�������������������������� � �� �

13*/5&3�%3*7&34�7���
1%�4OFT�DISK�7���
5HIS�DISK�CONTAINS�A� RANGE�OF�PRINTER�
DRIVERS
� ALONG�WITH�SOME�SEPARATE�
1REFERENCES�PROGRAMS�FOR�$ANON�
PRINTERS�WHICH�ENABLE�YOU�TO�CONTROL�
ADDITIONAL�OPTIONS�SUCH�AS� PAPER�
MARGIN
�TIMEOUT
�GREY�SCALE�
CONVERSION
�CUSTOM�TABS�STOPS
�
DEFAULT�TYPEFACE�AND�MORE�� *T�ALSO�
INCLUDES�'ONT4HOP
� A� PROGRAM�BY�
8OLF�'AUST�WHICH�ENABLES�YOU�TO�
CREATE�FONTS�FOR�DOWNLOADING�TO�YOUR�
PRINTER�

5HE�PRINTER�DRIVERS� INCLUDED� ARE�
FOR�THE�FOLLOWING�PRINTERS�
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4AVE DA�NO D9F;=L� S

*F�YOUjVE�GOT�ONE�OF�
THESE�PRINTERS
� AND�
YOUjRE� LIMPING�ALONG�
WITH�A�STANDARD�
$OMMODORE�DRIVER�LIKE�
&PSON9
�THIS�DISK� IS� A�
MUST�
7ALUE�FOR�MONEY���� ���

1%�4OFTjS��,#(.�,��,#0�,-�VERSION�
5HE� ����HAS�DRIVERS�FOR�A�RANGE�OF
DEMO� DIFFERENT�DEVICES
�AS�WELL�AS�
DISK
� ANCILLARY�PROGRAMS�TO�GET�THE�
DESPITE� \JEST �FROM�=�$ -�PRINTER�
BEING�
VERY
LIMITED� IN�
SOME
RESPECTS�	NO�
$�COMPILER�
MEANS�THAT�YOU�
WILL� BE�ABLE�TO�DO�
VERY�LITTLE
� SINCE�
ALMOST�ALL� .INIX�1%�
UTILITIES�ARE� PROVIDED� IN� THE� FORM�
OF�SOURCE�CODE

� SHOULD� AT�LEAST�GIVE�
YOU�A�FLAVOUR�OF�THE�FULL� SYSTEM�� *F�
YOUjRE�DOING�A�COLLEGE�COURSE� IN� 6NIX
�
YOU�MAY�FIND�THAT�.INIX�IS�CLOSE�
ENOUGH� FOR�YOU�TO�USE�� �AND� ����� IS�
CERTAINLY�CHEAPER�THAN�BUYING�A�6NIX�
WORKSTATION�TO�DO�YOUR�HOMEWORK�ON�

#UT�EVEN� IF�YOU�ARE�JUST�
INTERESTED� FOR� INTERESTjS�SAKE
� THE�
.INIX�DEMO�DISK�IS�WORTH�GETTING�HOLD�
OF�� � IT�WILL�GIVE�YOU�SOME� IDEA�OF�WHAT

-"45�8*--�
�5&45".&/5
1%�4OFT�DISK�7���
5HIS�DISK�CONTAINS�A�SET�
OF�TEXT�FILES�WRITTEN�BY�

+AMES�3OSE
� A�$ANADIAN
� ALONG

=B�?F?=MCIHL�;L�B?�+K�Q�M�?�>�C�L=�K?M�CIH�M�I
<?����
;L�;�PBIF?
� ;H>�DMF� ��
� * � SS�5V�T� N
HMHA�HR�?LM;M?�;M�DDC

= =L?MM�DIA�;LC>?�IK�J;RP?KMM
� ;H>� &� >?=�&�;K?�MB;M�HR�MKNLM??L�SC�
LB;FF
� CH� MB?CK�;<LIFNM?�>CL=K?MCIH
� @CQ�MB?�O;FN?�I@�HR� ���
?LM;M?�IK�;HR�J;KM� MB?K?I@�@IK�MB?�JNKJIL?�I@�H;ECHA�;HR�CF�
LN=B�>COCLCIH
� L?MMCHA�;LC>?�IK�J;RH?HM
� ;H>�CB?CK�CF�
>?=CLCIH�LB;>�<?�@CH;F�;H>�<CH>CHA�NJIH�;FF� J?KLIHL�CF�
=IH=?KH?>�� &H�@�CQ�CHA�MB?�O;FN?�I@� MB?�;LL?ML�I@�%R�CM�
?LM;M?
� &� >CK?=M�UR�0KNLM??�MI�E??J�;H�?O?H�B;H>�;H>�4�DD�
>CK?=M�MB?H��A�M;E?� CHMI�;LMMMNHM�HIM�IHCR�@;CK�);KE?M�' �
O;FN?�IK� =;JCM;F� JKIJ?KMR�<NM� ;FLI� CML�;>DNLM?>�=ILM� CF�
<;L?��CC� ������ ���
;==IK>�CHA�MI�MB?TCM?HL�I@� MB�CL� MB?CK�DD
IJCHCIH
� MB?K?� CL�HI�@NKMB?K� F�D�;<	�&�MMR�@�IK�;HR�M;Q?L�;C
FO?H�MBINAB�MB?R�B;O?�HIM�I<M;CH?>�;�=F?;K;H=?��)R�DMC�KNLM??L�H;R
� C@� MB?R�=IHLC>?K� CM� ;>OCL;<F?
�H;E?�;HR�CF�� ��
LN=B�>CLMKC<NMCIH
� ;H>�;L�;�=IH>CMCIH�@IK�LI�>ICHA�LB;FF�''�
B;O?�MB?�KCABM�MI�;LE�@IK� ;H>�K?=?MR?�LCAH?>�DD�
C�H>?HHC@��=;MCIH�@KIG�MB?�<?H?@C=C;KC?L�MI�P�B�IH�;HR�LN=B�CF

*F�THE�PARTY�OF�THE�FIRST�PART���� 
�-.��#&&��(����-.�'�(.6� 1%�4OFT�DISK�7���
�
SHOULD�MAKE�FUN�BED�TIME�READING

IN� HIS� �ABOUT�� SCREEN
�
k8HILST�FOR�THE�SAKE�OF�CLARITY� IT� IS� NOT�
POSSIBLE�TO�SHOW�THE� INTRICATE�
WORKINGS�OF�COMPLEX�MACHINES

<THESE�ANIMATIONS>�SHOULD�SERVE�TO�
ILLUSTRATE�THE�BASIC�PRINCIPLES���"ND�
THEY�DO�� *F�YOUjVE�GOT�A�CLASS�OF�KIDS�
THAT�YOUjVE�GOT�TO�TEACH�ON� SUBJECTS�
LIKE�THIS
� IT�WOULD�BE�WELL�WORTH�
SEEING�IF�.ICHAEL� HAS�DONE�A� RELEVANT�
ANIMATION��"ND� IF�HE� HASNjT
� *jM�SURE

WITH�2&%
� A�TEXT�EDITOR�BY�%ARREN�
(REENWALD
� TO�EDIT�THEM��"ND
�YES
�
THE�TEXT�FILES�ARE� ALL�BLANK�WILLS
� FOR�
YOU�TO�CHEERFULLY�FILL� IN� AND� FILE�AWAY�
NICE� AND� SAFELY�FOR�THE�TIME�WHEN�YOU�
POP�YOUR�CLOGS� AND�YOUR�RELATIVES� ALL�
GET�TO�FIGHT�OVER�WHO�GETS�THE�CARPET�
IN� THE� LIVING�ROOM�

5HE�DOCUMENTS�WERE�ORIGINALLY�
CREATED�ON�A�1$
� BUT�THEY�HAVE�NOW�
BEEN�CONVERTED�FOR�THE�EDIFICATION�OF

0 % % * 5 * & 4

n� $ANON� #+���AND� #+��
n� $ANON�#+���
n� $ANON�#+���
n� 4TAR���1LUS�	"CTUALLY�FOR�ANY���PIN�
&PSON�MODE�4TAR�PRINTERS
� THIS�DRIVER�
IMPROVES�THE�SPEED�OF�GRAPHICS�
DUMPS�AND�OFFERS�MORE�GRAPHIC�
RESOLUTIONS�THAN�THE�&PSON9�DRIVER
�

CODE�� � IT�WAS�WRITTEN�TOTALLY�FROM�
SCRATCH��5HE�FULL� SYSTEM�HAS�A�$�
COMPILER�AND�SUPPORTS�COMMS�
SOFTWARE�WITH� THE�,ERMIT�AND�
;.ODEM� PROTOCOLS� INCLUDED�

5HE�MANUAL� PROVIDED
� ALTHOUGH�
NECESSARILY�A�CUT�DOWN�VERSION�OF�THE�
REAL� THING
� ISNjT �BAD��YOU�MAY

�)/,��.,)%���(!#(�6� BY�.ICHAEL�
8ARREN�-EIGHTON
� IS�AN�ANIMATION�OF�
AN�ENGINE�� �DEAD�USEFUL�WHEN�YOUjRE�
TRYING�TO�EXPLAIN�HOW�IT�WORKS�TO����
SCREAMING�KIDS

STRUGGLE� IF�YOUjVE� NEVER�USED�THIS�
TYPE�OF�OPERATING�SYSTEM�BEFORE
� BUT�
ANYONE�WITH� A�BASIC�FAMILIARITY�WITH�
6NIX�WILL�SOON� FEEL�VERY�MUCH�AT�
HOME�

COMMERCIAL� PROGRAMMERS�HAVE�TO�
STRUGGLE�WITH�
7ALUE�FOR�MONEY���������������������� � �� �

*TjS�BEEN�MENTIONED�THAT� *�
SOMETIMES�SKIP�DISKS�WITH�SMALLER�
UTILITIES�ON�THEM
� IN�FAVOUR�OF�THE�

MORE� iMAJORj� SOFTWARE�
OFFERINGS�THAT� *jVE�BEEN�
SENT�� 'OR�THAT�REASON
� IN�
THE�0DDITIES�SECTION� *j LL� BE�
LOOKING�AT�DISKS�WHICH
�
BECAUSE�THEY�CONTAIN�
THINGS� LIKE� ANIMATIONS
�
TEXT�FILES�OR�TINY�UTILITIES
� *�
WOULDN�T�NORMALLY�WRITE�
ABOUT�

'063�4530,&�
&/(*/&
1%�4OFT�DISK�7���
5HIS�DISK�GOES�TO�SHOW�
THAT�SOMETHING�USEFUL
� OR�
EDUCATIONAL
� DOESNjT �NEED�

TO�BE�A�MASSIVE�AND�COMPLEX�
APPLICATION�� 'OUR�4TROKE�&NGINE�
SIMPLY�DISPLAYS�AN�ANIMATION�OF�SUCH�
AN�ENGINE
�WITH� A�USER�SELECTABLE�
ENGINE�SPEED� 	DETERMINED�BY�HITTING�
FUNCTION� KEYS�'*�THROUGH� '��
�

5HIS� IS�JUST�ONE�OF�A�SERIES�OF�
ANIMATIONS
� CALLED� iINSIDE� *NFOj 
�
WHICH� HAVE�BEEN�CREATED�BY�.ICHAEL�
8ARREN�-EIGHTON
� OF�,ENT��"S�HE�SAYS

".*("�4)011&3�n �*446&� ���n �/07&.#&3� ����� \
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THE�"MIGA�COMMUNITY�
5HERE�ARE����COMPLETE�WILLS�ON�

THE�DISK
� ALONG�WITH�A�CODICIL
� A�COVER�
PAGE
� AN� AFFIDAVIT�OF�EXECUTION� FOR�
YOUR�WILL�WITNESSES�AND�A�FORM� FOR

COVER�JUST�ABOUT�EVERY�POSSIBLE�
EVENTUALITY
� AND�THE�DESCRIPTIONS�ARE�
ALMOST�AS�TORTUOUS�AS�THE� ACTUAL�
LEGAL�WORDING�OF�THE�WILL�� 'OR�
INSTANCE
� HEREjS�THE�DESCRIPTION�OF

,;CFD0�&C787C7@57D� # ������������� � � �

<	 ��F6;4>7���,;D;4>7�8>>3C@ 22 �;@DE3>>� �3=76�)@AAB�AD

2GK<��:75=�(7D;67@E�,75EACD 22 ��(7BACE��FDEA@��AAE4>A5=D

2<	 ��:75=��7@ACH��AC�,;CFD7D �7E75E� �;D=��:3@97D

<� �
� <����7@ACH���,75EAC��:75=�(7B73E��7>3H����EA�����D75A@6D�

22 J��:75=��CF@5:76��;>7D 22 J�)=;B�)F46;C75EAC;7D

�� �D7� � )3G7� <� �3@57>�J

� (/20� ��JUST�ONE�OF�THE�VERY�HANDY�ANTI�VIRUS�PROGRAMS�ON�4OFTWARE�
&XPRESSIONS�DISK�6���

POWER�OF�ATTORNEY�
+AMES� IS
� APPARENTLY
� AN�

AUTHORITY�ON�THIS�SUBJECT
� AND�HAS�
EVEN� LECTURED�ON� IT�� 	)E� LECTURES�ON�
WILLS �.Y
� THAT�MUST�BE�
INTERESTING���
�)E�HAS� ALSO
� ACCORDING�
TO�THE�DOCUMENTATION
� kMADE�WILLS�
FOR�MANY
�MANY�PEOPLE�l�8E�ALL� HAVE

ONE�OF�THE�WILLS
� AS�FOUND� IN� THE�
DOCUMENTATION� FILE�

k8ILL� BY�WIFE� LEAVING�EVERYTHING�TO�
HER�HUSBAND
� AND� SINCE�THE�COUPLE�
HAVE�NO�CHILDREN
� IF�THE�HUSBAND�DIES�
BEFORE�THE�WIFE� LEAVING�EVERYTHING
� IN�
EQUAL� PARTS
�TO�THE�BROTHERS� AND�
SISTERS�OF�THE�HUSBAND�AND�WIFE
� AND

% � �� S � S

� �
%� �� �
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�"-,�� ,( �CONTAINS
�AMONG�OTHER�THINGS
�TONS�OF�ICONS�FOR�YOU�TO�ASSIGN�TO�
YOUR�OWN�PROGRAMS�AND�FILES

TO�MAKE�OUR�MONEY�SOMEHOW
� *�
SUPPOSE���

"LTHOUGH�THE� LAW�OF�DIFFERENT�
COUNTRIES�MEANS�THAT�THE�ACTUAL�
FORMAT�AND�WORDING�OF�A�WILL�VARIES�
DEPENDING�ON�WHERE� IT�IS�WRITTEN
�
+AMES�SAYS�THAT�HEjS�TRIED� TO�WORD�
THE�WILLS�ON�THE�DISK�SO�THAT�THEY�CAN�
BE�USED� IN� kMOST�ALL� AREAS�l

5HE�WILLS�THEMSELVES�SEEM�TO

IF�ONE�OF�THE�BROTHERS�AND�SISTERS�
DIES�BEFORE�THE�DEATH�OF�THE�
HUSBAND
� THE�SHARE�OF�THAT�BROTHER�OR�
SISTER�WILL�GO�TO�HIS�OR�HER�CHILDREN
�
AND� IF�THERE�ARE�NO�SUCH�CHILDREN�
THEN�THAT�SHARE�WILL� BE�EQUALLY�
DIVIDED�BETWEEN�THE� LIVING�BROTHERS�
AND�SISTERS��

4IMPLE
� REALLY���
*F�YOU�WANT�TO�USE�ANY�OF�THE�PRE�

$)3+�-!'!:).%3
$%!$,/#+
*SSUE��
5HE�FIRST�DISK�MAGAZINE�THIS�MONTH�
WAS�CREATED�BY�FOUR�"MIGA�CODING�
GROUPS��5HE�(URU�.ASTERS
�.ETANOIA
�
1RODIGY�AND�%IMENSION�9��5OGETHER
�
THEY�CALL� THEMSELVES�3APIER�
*NTERNATIONAL�

5HE�MAGAZINE� IS�CERTAINLY�ONE�OF�
THE� BETTER�LOOKING�ONES�THAT� *jVE�
SEEN�� *T�HAS�A�WELL�DESIGNED

INTERFACE
� AND�THE�MUSIC� ISNjT �AT�ALL�
BAD�	ALTHOUGH
� CONTRARY�TO�THE�
INSTRUCTIONS
� *�COULDN�T�TURN� IT�OFF
��
5HERE� IS� NO�1%�ON�THE�DISK�� IT�
CONSISTS�TOTALLY�OF�ARTICLES�WRITTEN�BY�
THE�CODERS�THEMSELVES�AND�ANYONE�
ELSE�WHO�WANTS�TO�WRITE� IN�

*� STILL� HAVE�RESERVATIONS�ABOUT�
SOME�OF�THE�CONTENT�� �BAD� LANGUAGE
�
OFF�COLOUR�JOKES�AND�THE� LIKE��
)OWEVER
� *�THOUGHT� *jD�MENTION� IT�THIS

PREPARED�WILLS�YOU�MUST�PAY�A�
REGISTRATION�FEE�OF����
� OR����� IF�YOU�
WANT�TO�TAKE�ADVANTAGE�OF�REDUCED�
RATE�CONSULTATIONS�AND�OTHER�GOODIES�
WITH�THE�GOOD�.R�3OSE�

*T�ALMOST�SEEMS�
EASIER�TO�DIE�
INTESTATE���
7ALUE�FOR�MONEY�
	ASSUMING�THE�PARTY�
OF�THE�FIRST�SECOND�
AGREES�THAT�THE�
PARTY�OF�THE�FIRST�
PART
� HAVING�
REVIEWED�THIS�
PROGRAM
� IS�
COMPETENT�SO�TO�DO
�
AND�THAT�THE�CONTENT�
OF�THE�DISK�IS�
ACTUALLY�REQUIRED�BY�

THE�PARTY�OF�THE�SECOND�PART
� AFTER�
WHICH� LE TjS�AIL�GO�AND�HAVE�A�PARTY�
TO�RECOVER
������������ �� �

IS�A�SMALL� PRICE�TO� PAY�FOR�PEACE�OF�
MIND�

5HE�DISK� IS� AUTO�BOOTING
� AND�
BRINGS�UP�A�MENU�OF�SIX�DIFFERENT�ANTIc
VIRUS� PROGRAMS��5HERE� IS� ALSO�THE�
DOCUMENTATION�FILE�FOR�EACH� PROGRAM
�
AND�AN� INTRODUCTION�TO�VIRUSES�WRITTEN�
BY�#RAINS�HIM��	OR�HER�
�SELF��"ND�
THAT�S�ABOUT� IT
� REALLY��5HE�PROGRAMS�
ON�THE�DISK�	WHICH� INCLUDE�#OOT�9
�
7IRUS�; �AND� 7IRUS�$HECKER
�SEEM�TO�
COVER�EVERYTHING
� AND�#RAINS�CLAIMS�
THAT�THE�DISK�DETECTS�EVERY�EXISTING�
VIRUS�WHICH�HAS�BEEN� RELEASED�UP�
UNTIL� THE�DISKjS�CREATION� DATE�� (ET� IT�
NOW�
7ALUE�FOR�MONEY���������������������� �� ���

)#/.�-!.)!
1%�4OFT�DISK�7���
*CON�.ANIA� IS� A�DISK�WHICH� SHOULD�
SATISFY�ANYONE�WITH�A�BURNING�DESIRE�
TO�CUSTOMISE�EVERY� ICON�WITHIN� REACH�

5HESE�ARE�THREE�OF�THE�$OMPU(RAPHIC�FONTS�SUPPLIED�ON�1%�4OFT�DISK�7����
	BEING�USED� IN�A�� &$�$11$/�DOCUMENT
��5HEY�ARE�GOOD�QUALITY
�AND�SHOULD�
CERTAINLY�BE�CONSIDERED� IF�YOU�DO�ANY�%51�WORK

!.4)�6)253�����
4OFTWARE�&XPRESSIONS�DISK�6���
&VERY�"MIGA�USER�SHOULD� HAVE�SOME�
ANTI�VIRAL� TOOLS�AT�HAND�� �THE�"MIGA�
HAS�MORE�VIRUSES�THAN�MOST�OTHER�
COMPUTERS
� AND�NEW�ONES�SEEM� TO�
APPEAR�ALMOST�DAILY��"NTI�7IRUS�IS�A�
DISK�COMPILED�BY�SOMEONE�CALLED�
#RAINS
�WHO�CLAIMS�TO�UPDATE� IT�ON�A�
WEEKLY�BASIS�� 0F�COURSE
� IF�YOU�DONjT�
RECEIVE�MANY�DISKS�FROM�OUTSIDE�YOUR�
OWN�WORK�ENVIRONMENT
�YOU�WON�T�
NEED�TO�UPDATE�YOUR�ANTI�VIRUS�
SOFTWARE�QUITE�SO�OFTEN
� BUT� IT jS�STILL�
WORTH�BEING�AS�UP�TO�DATE�AS� POSSIBLE
� �AND�THE�_�����THAT�THIS�DISK�COSTS

MONTH� � �ESPECIALLY�SINCE�THEREjS�A�
PIECE� IN� IT�COMPLAINING�THAT� *�
CRITICISED� IT�A�COUPLE�OF�ISSUES�AGO��
:ES
�GUYS
� *� STILL�THINK�THAT�YOU�DONjT�
NEED�POOR�JOKES�AND�FOUR�LETTER�WORDS�
ALL� OVER�THE�PLACE
� BUT�THE� INCLUSION�
OF�SOME�WELL�WRITTEN� AND� INTERESTING�
ARTICLES�ON�SUBJECTS� LIKE�MUSIC
�
MODEM� REVIEWS
� CODING�TUTORIALS�AND�
THE� LIKE�MAKE�THIS�MAG�MORE�
WORTHWHILE�

5HE�SERIOUS�PIECES�ARE�	FOR�THE�
MOST�PART
�WELL�WRITTEN� AND�WELL�
THOUGHT�OUT�� SOME�WOULDNjT�BE�OUT�OF�
PLACE� IN�A�MAGAZINE� LIKE�"MIGA�
4HOPPER�

*F�YOU�WANT�AN� INTERESTING�AND

*T�CONTAINS�A� LARGE�NUMBER�OF�
DIFFERENT� ICONS�WHICH�YOU�CAN�USE� IN�
PLACE�OF�YOUR�NORMAL� BORING�ONES�� *N�
ADDITION
� THERE� ARE�SOME�PROGRAMS�
WHICH�WILL� EASE�THE�CREATION� AND�USE�
OF�YOUR�OWN�

5HE�SEPARATE�PROGRAMS� INCLUDE�
*CON�.AKER
�WHICH�CONVERTS� ICONS�
INTO� *''�FILES
� SO�THAT�YOU� CAN�EDIT�
THEM� IN� PROGRAMS�SUCH�AS�%1AINT
�
AND�CONVERTS� *''�FILES� INTO� ICONS
� SO�
THAT�ONCE�YOU�VE�EDITED�AN� IMAGE�YOU�
CAN�ACTUALLY�USE� IT�� *CONI;ER
�WHICH�
LETS�YOU�CHOOSE�DIFFERENT�POINTERS�AT

CONTINUED�ON�PAGE� ���

RELATIVELY�ENTERTAINING�READ
�AND�
ASSUMING�THAT�YOU�WONjT �BE�OFFENDED�
BY�FOUR�LETTER�WORDS
�YOU�COULD�DO�
WORSE�THAN�CHECK�OUT�%EADLOCK�

5HE�MAGAZINE� IS� AVAILABLE�FROM�
(URU�.ASTERS�)2
� ����4HERBORNE�
3OAD
� #USHBURY
�8OLVERHAMPTON

8EST�.IDLANDS�87����&6�� &NCLOSE�A�
BLANK�DISK�AND�AN�4"&�WITH� ADEQUATE�
POSTAGE��5HE�DISK� IS�PUBLIC�DOMAIN
�
SO� IT�CAN�BE�PASSED�AROUND� BUT�NOT�
SOLD�� �WHICH�MEANS�THAT�YOU�
SHOULDNjT �BE�ABLE�TO�GET� IT�FROM�1%�
HOUSES�
7ALUE�FOR�MONEY� ���������������������� � �� �

CONTINUED�ON�PAGE� ���
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�-DIH>;C:�DC�-;7
��--�2
�--#��3�
�����<G:=�/QH=���!GFLKT

� � 1%�4OFT�BRINGS�YOU�����"DOBE5YPEL'ONTSDIRECTF'ON5THELARGEST�"MIGA�1UBLIC�%OMAIN�$OMPANY�*�
\ � �IN�THE�6�4��"
����5RACK�4OFTWARE�TOOK�OVER����MONTHS�TO�PRODUCE�THE�ONLY�COMPREHENSIVE�SET�OF�FONTS
�THAT�WORKS�FLAWLESSLY�ON�YOUR�"MIGA
�'ULLFILLING�ALL�YOUR�FONT�NEEDS�FROM�"�TO�;�� &UROPE��

* �<4PECIAL�1RICE��_������ ��5HIS�4PECIAL�'ONT�PACK�IS�&XCLUSIVELY�-ICENSED�TO�1%�4OFT@@@

-ARGEST��
'ONT�4ET�<

q9 �7���1-":���3&"%�$)"--&/(&
	�
�&DUCATION�PROGS�FOR�THE�UNDER���S�
q9 �7����,*%4�1"*/5�"�PAINTING�
PROGRAM�DESIGNED�FOR�CHILDREN
�
INCLUDES�VARIOUS�COLOURS���SPEECH�
q9 �7����'"45'"$54
�&VERYTHING�
�
EVER�NEEDED�TO�KNOW�ABOUT�THE�SOLAR

YOU

SYSTEM��803-%."1�1RODUCES�DIFFENENT�
SORTS�OF�.APS��1-"/&54�*NSTANT�LOCATIONS�
q9 �7����&%6$"5*0/�5HIS�IS�A�SET�OF�
"NIMATIONS�GIVES�A�BASIC�KNOWLEDGE�ON�
4TEAM�&NGINE�S
�'OUR�4TROKE�1ETROL�
&NGINE�S���5HE�(ASTURBINE�&NGINE�	�
�
q9 �'����&-&.&/54�V����"�VERY�
NICE�INTERACTIVE�DISPLAY�OF�THE�
1ERIODIC�5ABLE�OF�&LEMENTS�
q 9 �-�� %*;;:�6;;:4�'6/�5*.&���
-ARGE�COLOURFULL�GRAPHICS��_�����
q9 �-��� $-"44�300.�."5)4�
%IFERENT�SKILL���AGE�LEVELS��_�����
q9 �$-&L� 505"-�$0/$&154�	�
�#ASED�
ON�THE�SUBJECT�OF�%*/04"634��_�����
q9$-&�� 505"-�$0/$&154�	�
� #ASED�
ON�THE�SUBJECT�OF�(&0-0(:�_�����
q9 �$-&�� 505"-�$0/$&054�	�
�#ASED�
ON�THE�SUBJECT�OF�4OLAR�SYSTEM��_�����
q9 �$-&�� 505"-�$0/$&154�	�
�#ASED�
ION�THE�SUBJECT�OF�'RESHWATER�'ISHING��_�����
q 9 �-1��803,���1-":����PROGRAMS��
$-*$,�$-0$,�FOR�-EARNING�THE�TIME��
-&5�(0�4)011*/(�FOR�SIMPLE�
DIVISION���MULTIPLICATION��'6/5*.&4�
5"#-&4
�TEACHES�THE�TIMES�TABLES�
q9 �-1��� 803%�'"$503:�A�PROGRAM�
TO�HELP�KIDS�LEARN�TO�SPELL��_�����
q9 �-1��� #*(�501�'6/�$ONTAINS�
FOUR�PROGRAMS�TO�HELP�CHILDREN�WITH�
WORDS���PICTURES��_�����
q9 �-1��� 30$,&5�."5)4�5IMES�
5ABLES
�5AKE�AWAY��"DD�UP���%IVIDE��_�����
q 9 �-1��� .64*$�#09�&XCELLENT�TO�
INTRODUCE�MUSIC
�AGES����_�����
q9 �-1��� 13&)*4503*$�'6/��8HO�LIKS�
%INOSAURS�FOUR�EXCELLENT�PARTS�_�����
q9 �-1��� 1&(�8ROTE�FOR�A�NURSERY�
SCHOOL��5HE�IDEA�IS�TO�BUILD�A�PICTURE�
WITH�PEDS�OR�COLOURED�SHAPES��_�����
q9 �7����".04�-&440/���5HE�BEST�
"MOS�5UTORIAL�PROGRAM�� <"1%���


7*%&0�130%6$5*0/
q9 �7���57���7*%&0�(3"1)*$4�	�

1ACKED�WITH�BACKGROUND�SCREENS�FOR�
YOUR�VIDEO�PRODUCTIONS
�%IFFERENT�
TYPES�OF�GRAPHIC�STYLES��1EEL
�TAKES�
AN�*''�1IC���PEELS�IT�DOWN�THE�SCREEN��
q9 �7���7*%&0�130%6$5*0/�	�
�
1ACKED�WITH�VIDEO�� �(ENLOCK�UTILITIES��
09�7����7*%&0�4$3&&/4�����#ACK�
GROUND�PICTURES�FOR�VIDEO�PRODUCTION�
q9 �7����7*%&0���".*/���7*%&0�%#
�"�
PROGRAM�FOR�KEEPING�TRACK�ON�YOUR�VIDEO�
TAPE�COLLECTIONS��35"1
�-ETS�YOU�PLAY�
LARGE�ANIMS�ON�SMALL�MEM�MACHINES��
q9 �7����*."(&�-"#�5HIS�PROGRAM�
IS�LIKE�A�MINI�"RT�%&15��5OOLS�0N�5AP�
%OES�FADES
�COLOURBARS�� �GRAY�BAR��
q9 �7����7*%&0��45*--4503&�6SED�
TO�CREATE�OVER�THE�SHOULDER�GRAPHIC�
INSERTS�LIKE�THE�����CLOCK�NEWS�
q9 � 7����7*%&0��4)"%&4���'"%&4�
"/*.'"%&3
�"�UTILITY�TO�FADE�SCREENS�
IN���OUT�� 461&37*&8�8ILL�DISPLAY�*''�
PICTURES��563#05*5-&�$REATE�SUBTITLES��
q9 �7����"/%30*%4�7*%&0�#"$,�
(306/%4�4ELECTION�OF�#�(�1ICTURES��
q9 �7����7*%&0�8*1&4�"�COLLECTION�OF�
*''�#RUSHS���BACKGROUND�GRAPHIC�EFFECTS��
q 9 �7����)"3-&26*/�7*%&0�"35���
'0/5�%*4,4�"�VIDEO�PRODUCTION�WITH�
EXCELLENT�BACKGROUNDS�� �'ONTS�	�
�
q9 �-��� 7*%&0��3&"-��%�5&9563&4�
$ONTAINS�VARIOUS�EXCELLENT�5EXTURES�LIKE�
#LACK�MARBLE
�BRICK�8ORK
�3OUGH�*CE
�
.ARBLE
�5ILES
�8ATER�RIPPLES���8OOD��_�����
q9 �-1���7*%&0�-"#�VL�0�4IMPLE�TO�
USE�VIDEO�TITLING�PACKAGE��(ENLOCK�IS�
INOT�REQUIRED��3EQ�5WO�%RIVES�_�����
q9 �''1�� '-&5$)&3�'0/54�"�THREE�
DISK�PACK�OF���������POINT����COLOUR�
7IDEO�'ONTS��*NCLUDES�TEMPLATES�_��
q9 �''1���'-&5$)&3�'0/54�"�THREE�
DISK�PACK�OF����� ����POINT����COLOUR�
7IDEO�'ONTS��*NCLUDES�TEMPLATES�_����
1REVIOUSLY�CALLED�PACKED�IN�SETS�OF��

7"3*064�65*-*5*&4
 �+9 �7���'*4)�5"/,�4*.�"�PROGRAM

�
*� THAT�SIMULATES�AN�AQUARIUM�
q9 �7���803%�83*()5���".*("�
*�41&--
�$ONTAINS�OVER��
����WORDS�

�
� 29�7����13*/5�456%*0�&XCELLENT�FOR�
* �PRINTING�PICTURES�OR�TEXT�

@ � 29�7����."45&3�7*364�,*--&3
p �7IRUS�$HECKER���,ILLER��8ITH�&XCELLENT�
(R�OPTIONS��*NCLUDES�SEARCH�DISK�
� � 09�7����.�3�#"$,61�)%�)ARD�
B �DISK�BACK�UP�PROGRAM�
#� 09�7����(3"1)*$�*/5&3$)"/(&
p �*NTERCHANGE�GRAPHICS�#ETWEEN�"TARI�
B �4T�1$�(RAPHICS�TO�THE�"MIGA�

+ � 7����%*4,."45&3�V����$OPIES
p �FILES�FROM�ONE�DISK�TO�ANOTHER��%*4,�
B �4"-7�$ORRECTS�� �REPAIRS�BAD�TRACKS�

�
� 09�7���� %61-*$"5*0/���#"$,61�
\ �4UPER�%UPER
5URBO�COPY��4ANITY�COPY�
* ���1$OPY��'OUR�NEW�DISK�COPIERS�

* � 09�7����'0353"/����VL��C�$OM�
* * �PILER
�LINKER���RUN�TIME�SUPPORT�LIBS�
)� +9 �7����$3044803%�$3&"503
p �$REATES�CROSSWORDS��61%"5&%�7&34*0/�
p � 09�7����.$"%�130(3".�5HE

�
� 0BJECT�%RAWING�1ROGRAM
�IE�$�"�%��
09�7����/035)�$�VL���	�
�$��LANGUAGE

�
�� � �"MIGA�� &NDUDES�ALL�FILES�REQUIRED�
��09�7����&:&�0'�5)&�#&)0-%&3�
H�)*/5�#00,�*NC�*NTRODUCTION
�#ACK

�
* �GROUND��.APS
�4TRATEGY���4OLUTION�
+ 9 �7����"/"-5*$"-$�413&"%�

\ �4)&&5�	�
�5HIS�IS�THE�BEST�SPREAD

�
* �SHEET�PROGRAM�TO�DATE�ON�THE�"MIGA
�
0� 7����3&%�4&$503�&953"4�

� � %*4,4�	�
�-OADS�OF�EXTRA�BITS�FOR�34*

09�7����".*("�16/5�130(3".
1REDICT�WHICH�HORSE�WILL�WIN�WITH�THIS�
HORSE�PREDICTION�PROGRAM�
+9 �7����41&$536.�&.6-"503�
%"5"�%*4,����"DVENTURE�$LASSICS�
09�7����#64*/&44�$"3%�.",&3�
%ESIGN�YOUR�OWN�#USINESS�CARDS�
0� 7����3&%�4&$503�.0%6-&4�'OR�
USE�WITH�1RO�5RACKER�OR�34*�%EMO�MAKER�
+ 9 �7��������#64*/&44�-&55&34�
0VER�����4TANDARD�#USINESS�LETTERS�
09�7����%&4,�501�16#64)*/(�
*NCLUDES�VARIOUS�EXTRA�FEATURES�OVER�
THE�OLD�8ORD�PROCESSOR
�5EXT�&DITOR�
�(RAPHICS�EDITOR���MANY�OTHERS�
09�7����".*$"4)�#"/,*/�5HE�
BEST�BANKIN�PROGRAM�THAT�*�HAVE�EVER�
USED�ON�THE�"MIGA��7ERY�EASY�CONTROLS��
09�7����$)&.&45&5*$4�V�����
1ROGRAM�THAT�DRAWS�MOLECULES�USING�
THE�CALOTTE�MODEL�� &XCELLENT�EFFECTS��
09�7����8*/%08#&/$)�VL�0�	�

"N�EXCELLENT�8ORKBENCH���REPLACEd
MENT�FOR�ALL�VL���USERS�
+9 �7����803,�45"5*0/�/OT�JUSL�
ANOTHER�8#�CLONE��*T�S�A�COLLECTION�OF�
UTILITIES�WITH�THE�8ORKBENCH�THEME��	�

+9 �7����461&3#&/$)�� �&953"4�
	�
�"N�EXCELLENT�RE�PLACEMENT�DISK�
WITH�MORE�UTILITIES�TNAN�THE�ORIGINAL�
+ � 7����$63403�#"4*$�$0.1*-&3�
$OMPILE�ANY�"MIGA�#ASIC�PROGRAM�
09�7����$��$0.."/%4�5HIS�DISK�
IS�FILLED�WITH�UTILITIES�WHICH�CAN�BE�
USED�IN�4TARTUP�SEQUENCES�
09�7����"/5*�'6$,&3�4AID�TO�SLOP�
THE�FLICKER�IN�)IGH�3ES�MODE�DURING�
SOME�"MIGA�PROGRAM�OBERATIONS�
09�7���*.1-0%&3�V����3EDUCES�
FILE�SIZE�FOR�STORAGE�ON�HARD�DRIVES�
OUR�YOUR�OWN�DISK�COLLECTIONS

09�7����"/*."5*0/�456%*0�"N�
EXCELLENT�"NIMATION�CREATOR�FOR�YOU�TO�
MAKE�YOUR�OWN�LITTLE�ANIMATIONS�
09�7����13*/5&3�%3*7&3�%*4,�***�
/OW�CONTAINS�INSTRUCTIONS�ON�HOW�TO�
INSTALL�THEM
�INCLUDES�OVER����
09�7����+3$0..�VL����5HIS�IS�THE�
LATEST�VERSION�OF�THE�MODEM�PROGRAM�
09�7����$)&44���$)&44�65*65*&4�
"�COLLECTION�OF�CHESS�RELATED�1UZZLES��
� � 7����"%7&/563&�40-65*0/4�
	�
�4OLUTIONS�FOR�VARIOUS�GAMES�
09�7����".*#"4&�130'&44*0/"-�
V����-ATEST�VERSION�OF�THE�EXCELLENT�
%ATABASE�PROGAM��/&8�'&"563&4�
09�7����.&44:�4*%�V����8ILL�READ�
.4�%OS�DISKS��5RANSFER�ANY�TEXT�FILES�
TO�� �FROM�THE�1$��4O�YOU�CAN�DO�WORK�
ON�AN�*#.�OR�AN�"MIGA���SWAP�TEXT��
09�7����%&4,#&/$)�	�
�5HIS�IS�AN�
EXCELLENT�8ORKBENCH�REPLACEMENT�
0� 7����5)*&'�406/%�3*11&3�V����
'INDS�4IDMON��
��	.IDI

�+)AM�CRACKER
�
FUTURE�$OMPOSER
�4OUND�MONITOR��/OISE��
1ROTRACKER
�4TARTREKK�ER
�%ELTA
�SOUND�
SYSTEM
�%AVID�8HITTAKER�
+ 9 �7����45"3�$)"35�VL�� �5HIS�IS�
AN�EXCELLENT�STAR�PLOTTING�PROGRAM�
WITH�SOME�INTERESTING�FEATURES�
09�7����"���1"$,"(&�V����%&.0�
	�
�1%�VERSION�OF�THE� ���&MULATOR�"CTUALLY�
RUNS�FASTER�THAT�����3UNS����BASIC�
09�5)&�$0.1-&5&�"���1"$,"(&�
V����8ITH�INTERFACE�� �'ULL�$OMERICAL�
pSOFTWARE�� 5RANSFERS�DISKS�FROM�YOUR�
ORIGINAL����DISK�DRIVE��/OW�IN�STOCK�
FOR�_������5HIS�IS�A�'ULL�REGERSTED�
VERSION�OF�THE�4HAREWARE�PROGRAM��
+9 �7����1-055*/(���(3"1)*$4�
1-059:
�"�POWERFUL�FULL�FEATURED�
PLOTTING�PROG��1-"/4�"� COMPUTER�
AIDED�DRAFTING�PROG�� 3EQUIRES�"31�
+9 �7����"31�7L�����$ONMAN�VL��C�
.AKES�MANY�IM�PROVEMENTS�TO�%OS��
*NCLUDES�FULL�DEVELOPERS�GUIDE�
+9 �7����%*$&�$�$0.1*-&3�	�
�
.ATTHEW�%ILLONS�FULL�FEATURED�POWERd
FUL�$�COMPILER�� �ENVIRONMENT�SYSTEM��
+ 9 �7����$"5"-0(6&�65*-*5*&4�"�
COLLECTION�OF�UTILITIES�USED�TO�$ATALOG�
DISK��7IDEO���5APE�COLLECTIONS�	�

+ 9 �7����&-&$530$"%�VL�� �"NOTHER�
6PDATED�ON�THE�CAD�ELECTRONICS�
DRAWING�PREVIEW�WRITTEN�IN�"MOS�
+ � 7����3�4�*��.64*$�.0%6-&4�	�
�
"NOTHER�SELECTION�OF�MUSIC�FROM�34*�
0 � 7����3&%�4&$503�)&-1�%*4,�
)ELP4�YOU�USE�THE�34*�%EMO�$REATOR��
2� 7����%61-*$"5*0/���#"$,61�
**" �COLLECTION�OF�COPIERS�LIKE�"MIGA�
$OPY
�$ODER�COPY
�1COPY
�3ATTLECOPY��
09�7����13*/5&3�%3*7&3�(&/&3"503�
"�SELECTION�OF�UTILITIES�WITH�VARIOUS�
EXCELLENT�1RINTER�%RIVER�(ENERATORS��
09�7����%6/(&0/�."45&3�
."11&3�"�LITTLE�TOOL�THAT�CREATES�
MAPS�OF�DUNGEONS
�LANDS�WHICH�CAN�
BE�USED�BY�A�%.�FOR�USE�IN�"%�%�
+9 �7����%*3803,�VL�����'ILE�COPIER�
SIMULAL�TO�DISKMASTER�� �4ID�BUT�
CONTAINS�MORE�COMMANDS�TO�HAND��
+ 9 �7����8)0.�**�V�����	�
�5HE�
%R�8HO�DATABASE�PROGRAM��(IVES�ALL�
INFO�ON�%R�8HO�PROGAMS�
09�7����'*-&���)%�."/"(&.&/5�
	� 
��)%$-*$,�V���
�"�PROGRAM�
SELECTOR�TO�MAKE�)ARD�DISK�.ENUS��
4TARTS�WITH�GADGETS��'*-&�.*/%&3

6TILITY�FOR�MAINTAINING�FILES���%IRECTORIES��
%04$0/530-
�5OOLTHAT�COMBINES�THE�
FUNCTIONALITY�OF�MANY�SEPARATE�TOOLS�
09�7����)0.&�#64*/&44�1"$,�
&XCELLENT�SELECTION�OF�UTILITIES�BASED�ON�
WORD�PROCESSING
�%ATA�.ANAG�EMENT
�
4PREAD�4HEETS
�"CCOUNTS���1RINTING��	�
�
09�7����%#�"�%ATABASE�WITH�UPTO����
FIELDS
�MAX�OF�ABOUT�����MILLION�RECORDS��
09�7����*$0/&%*503�***�V�����$AN�
CREATE�*CONS�UPTO����X����PIXELS
�
ICONS
�&DIT���$REATE�ANY�"MIGA�ICON�
09�7����(&-*(/*5&�'0/54�	�
�"�
SELECTION�OF� FONTS�FOR�USE�WITH�ANY�
%51�1ACKAGE�OR�%PAINT�DISKS�

2� 7����1%�$01:�V����/EW�DISK�
COPY�WITH�SOME�EXTRA�COMMANDS���
QUICK�COPY�MODES�BUIT�IN��	�.B

09�7����130�$"-$�VL�0�0FFERS�THE�$�
OR�.ACHINE�CODE�PROGRAMMER�A�������
OR�''1�CALCULATOR�WHEN�IS�USE��	�.B

0� 7����4".1-&�.",&3�VL�0�5HIS�
WORKS�SPECIALLY�FOR�THOSE�WHO�ARE�NOT�
ABLE�TO�MAKE�SAMPLES�WITH�A�SAMPLER��
q � 7����130�53"$,&3�V����8RITTEN�
BY�-ARS�;AP�)AMRE�� "NOTHER�UPDATE�
TO�THE�6LTIMATE�SOUND�MAKING�PROGRAM��
09�7����(0-'�4$03&4�VL��� �*T�WILL�
RECORD�EACH�ROUND�YOU�PLAY
�4TORE�IT
�
MAKE�UP�AN�ECLECTIC�SCORE�/&8��:OU�
CAN�ALSO�SHOW�GRAPHS�OF�SCORES���
PERFORMANCE�AGAINST�PAR�
0� 7����'005#"--�-&"(6&�&%*503�
VL�0� 8ANT�TO�UPDATE�YOUR�TEAMS�LEAGUE�
POSITION�AS�THE�RESULTS�COME�IN�
09�7����"41*$&�V����$IRCUIT�"NALYSIS�
"�FULL�FEATURED�PROGRAM�FOR�ELECTRIC�CIRCUIT�
09�7����&%803%�V���� IS�A�FULLY�
FEATURED���OPERATIONAL�8ORD�
PROCESSOR�WHICH�OFFERS�ALL�STANDARD�
FEATURES�� �.ORE�LIKE�1OWERFUL�ONES�
+ � 7����/*#�$01*&3�V����8ILL�COPY�
IN�"MIGA%OS
�*NDEX�/IBBLE�MODES
�
SEARCH�MODE���SPECIAL�PARAMETER�COPY��
09�7����/$0..�V����$ONTAINS
�
*)"RC�V���
�-)"RCA�VL���
�;OOM�7����
�
%.4�VL���
�-)"VL�LL
�-)"4'9�VL�LL�
09�7����%1"*/5�'0/54�/O�S�����
	�
�5HE�LATEST�SELEDION� 'ONTS�FOR�USE�
WITH�ANY�*''�%51�1ROGRAM�
0� 7����*#E.�&.6-"503�VL���� *S�
A�$("�$OLOUR�*#.�1$�&MULATOR�WRITTEN�TO�
RUN�ON�ANY�"MIGA��4HAREWARE�COST�64�����
09�7����3"%#&/$)�1-64�V����
/OT�JUST�AN�UPDATE�BUT�A�COMPLETLY�
NEW�SET�OF�UTILITIES�� �3EPLACEMENT�
+ 9 �7����1"(&453&".�'0/5�
1"$,���"�SELECTION�OF�FONTS�FOR�USE�
WITH�1AGESTREAM�%51�1ACKAGE�	�

09�7����6&%*5�V����A�8ORD�
1ROCESSOR�WITH�LEARN�MODES
�0NLINE�
)ELP
�"�TEACH�.ODE
�4PLIT�WINDOWS
�COPY�
��PASTE
�UNDO���ALL�STANDARD�FEATURES��
09�7����4*%�V����'*-&�."/"(&3�
4ID�CAN�BE�USED�FOR�VARIOUS�OPERATIONS��
5HE�BEST�IS�PROBABLY�THE�FILE�COPIER�
+ 9 �7����803,#&/$)�)"$,4�"�
SELECTION�OF�)ACKS�THAT�HAVE�BEEN�
REVIEWED�IN�$6�"MIGA�
2� 7����5*5"/*$4�$36/$)&3�VL�0�
$RUNCHER�WITH�HELP���VARIOUS�PROTECT�
MODES�INCLUDES�SPEED�CHANGES�
+ 9 �7����81���41&--�$)&$,*/(�"�
$OLLECTION�OF�UTILITIES�TO�HELP�WITH�YOUR�
WORD�PROCESSING�NEEDS��4PELLCHECKERS�
09�7����$)&$,#00,�"$$06/5�
8ILL�MANAGE�YOUR�BANK�ACCOUNT�WITH�EASY�
09�7����1"(&453&".�'0/5�
1"$,���"�SELECTION�OF�FONTS�	�

09�7����1$�5"4,�IS�A�SOFTWARE�
*#.�1$�&MULATOR�� *T�ALLOWS�YOU�TO�
RUN�THE�MAJORITY�OF�*#.�SOFTWARE�WITH�
NO�ADDITIONAL�HARDWARE��$("�$OLOUR��
09�7����$0.165&3�%*"(/045*$4�
V����*S�THERE�A�PROBLEM�WITH�YOUR�
COMPUTER��5HEN�WHAT�IS�IT�
09�7����)0.&�."/"(&3�5HIS�IS�
A�GREAT�ALL�IN�ONE�ADDRESS�BOOK�WITH�

NVENTORY�DATABASE�� �5O�DO�LIST�
09�7����.0%&-6/(���7&35&9�
"LLOWS�YOU�TO�CREATE��D�OBJECTS�
WITHOUT�USING�THE�9
�:���;�VIEWS��
-OADS�4CULPT��D��D���5URBO�4ILVER�
0� 7����%$01:�V����130�:OU�CAN�
SELECT�THE�SPEED�OF�THE�DISK�DRIVE
�
$OPY�MODES
�%OS
� /IBCOPY
�7ER���
SAFECOPY�� -OADS�OF�OTHER�FEATURES��
09�7����.0%&-6/(�0#+&$54�
$ONTAINS�OVER����VECTOR�OBJECTS�IN�
*MAGE�FORMAT��1ERFECT�WITH�%ISK�7����
09�7����45"3�53&,�0#+&$54�
$ONTAINS�THE�644�3ELIANT
�/$$����%�
��A�FERENGI�PLUS�A�1ORSCHE�$AR�
09�7����130%6$5*7*5:�� �#64*/&44�
4TOCK�"NALYSIS�PROGRAM��46#4503&�-OG�
.AGAZINES�WITH�SEARCH�SCANS�
09�7����$&--6-"3�"650."�5HIS�
ELECTRONIC�MODEL�WILL�ALLOW�YOU�TO�
SIMULATE�CELLULAR�CIRCUITS�
09�7����"/%30*%4�'0/54�����4ELF�
INSTALLING�FONT�DISKS�FOR�USE�WITH�%1AINT�
PROGRAMS�	��%RIVES�3EC
���%ISKS
�
09�7����%3"8�."1�V����	�
�8ILL�
NOW�GENERATE�ANY����COLOUR�PALETTE�WITH�
USER�CONTROL�/EW�FEATURES�INCLUDE�LARGER�
MAPS�WITH�NATIONAL�BOUNDARIES
�IMPROVd
ED�HELP���PRINTING���.B��	�.B�VERSION�
7���
���.B�VERSION�7����	�
���
A � 7����%*4,�015*.*;&3�VL�0� 3Ed
$REATES�%ISKS�FOR�FASTER�-OADING�
09�7����(".&�5".&3�V����(ET�A�
HOLD�OF�THAT�EXTRA�HARD�GAME��
$HEAT�WITH�(AME�5AMER�V����
09�7����%&,4*%�V�����)EXA���
"SCII�&DITOR�FOR�USE�WITH�YOUR�"MIGA��
'ULL�1ROGRAM�BUT�STILL�4HAREWARE�����
0� 7����461&3�-0$,�VL����4EAL�
YOUR�DISKS�� �)ARD�DRIVES�FOR�YOUR�
EYE�S�ONLY��1ROTECTS�WITH�A�1ASSWORD��
29�7����'0/5�'"3.�"�COLLECTION�
OF�UTILITIES�BASED�AROUND�THE�SUBJECT�
FONTS��$HARACTER�&DITOR�VL�0
�'ONT�
MASTER�VL�0
�4HOW'ONT�V���
�4ET�'ONT�
09�7����"4530�130�"4530-0(:�
5HE�BEST�"STROLOGY�PROGRAM�ON�THE�
"MIGA�BY�FAR��4EE�"MIGA�4HOPPER�
+ 9 �7����.6-5*%04�VL����5HIS�IS�
ANOTHER�MUST�FOR�PEOPLE�WITH�1$�DISKS��
"FTER�THIS�PROGRAM�HAS�BEEN�INSTALLED�
YOUR�"MIGA�DRIVES�CAN�READ�*#.�%ISKS��
29�7����."(/&5*$�1"(&4�VL����
5HIS�4HAREWARE�PROGRAM�WILL�CREATE�
DISK�BASED�MAGAZINES�WITH�GRAPHICS��
0b�7����803,#&/$)�V�����
65*65&4�	�
�5HIS�SET�CONTAINS�THE�
PROGRAMS�THAT�SHOULD�HAVE�BEEN�
WITH�8#������THESE�POWERFUL�UTILITIES�
TAKE�FULL�ADVANTAGE�OF�THE�MANY�/&8�
CAPABILITIES�THAT�ARE�AVAILABLE�IN�8#�

09�7����3"$&�3"5&3�V L�� �"N
EXCELLENT�PROGRAM�FOR�PEOPLE�WHO�
WANT�INFORMATION�ABOUT�RACES�
09�7����1045�V L�� �"N�EXCELLENT�
1OST4CRIPT�INTER�PRETER�FOR�THE�"MIGA�
WHICH�IMPLEMENTS�THE�"DOBE�LANGd
UAGE��3EQUIRES�V������$ON.AN�VL���
09�7����"(3"1)�V����#RINGS�THE�
WORLD�A�CHEAP�"MIGA�PROGRAM�TO�
DRAW�#AR
�-INE
�"REA���1IE�CHARTS
�FOR�
REPORTS�OR�PRESENTATIONS�
29�7����1&3.�$)&$,�	1-64
��*S�
DESIGNED�TO�TAKE�THE�CHORE�OUT�OF� ��
CHECKING�PLANS�FOR�WINNING�LINES�
09�7����453"5"�VL�0�*S�A�LANDSCAPE�
GENER�ATING�PROGRAM��*T�ALLOWS�
PRINTING�OF�THEM�FROM�ANY�ANGLE
�FROM�
ANY�POSITION
���WITH�ANY�MAGNIFICATION��
09�7����&"4:�3".04�'03�&"4:�
".04�5HIS�IS�THE�FIRST�UPDATE�FOR�&ASY�
"MOS�USER�S��3EQUIRES�&ASY�"�
09�7����".04�61%"5&3�%*4,�
V L��� �5HIS�UPDATE�IS�A�MAJOR�UPDATE�
TO�THE�SOFTWARE
�'OR�EXAMPLE
�YOU�
CAN�NOW�DIRECTLY�UPDATE�A�VERSION�OF�
".04�INSTALLED�ON�A�HARD�DISC�
29�7����".04�$0.1*-&3�VL����
$ONATAINS�THE�SECOND�1UBLIC�%OMAIN�
".04�$OMPILER�6PDATE�
29�7����.&%�V�����&XCELLENT�UPDATE�
JTO�THE�FAMOUS�MUSIC�PROGRAM�.ED�
29�7����4$"-&"#-&�$61�"35�5HIS�
IS�COMPLETELY�NEW�SCALEABLE�$LIP�
PICTURES�FOR�1RO�%RAW�
09�7����"3&99�56503*"-�*NCLUDES�
SEVERAL�SAMPLE�"REXX�SCRIPTS���
SAMPLE�PROGS�� "LSO�"1*(��-IBRARY�
09�7����6/*9�$ONTAINS�A�WORKING�
DEMO�OF�.INIX
�"�6NIX�WORKALIKE��
.INIX�IS�SYSTEM�CALL�CAMPATABLE�
09�7����1305&64�##4�"N�EXCELLENT�
PROGRAM�FOR�MODEM���)ARD�%RIVE�
USEA�TO�START�THIER�OWN�##4�
0�7����$0.6(3"1)*$�'0/54�
$ONTAINS���CLIPART�STYLE�FONTS�����ACTUAL�
TYPEFACES�FOR�USE�WITH�8#���������
DESKTOP�PUBLISHING���OR�VIDEO�PROJECTS��
+9 �7�������#*5�$ONTAINS�3END���
WHICH�ALLOWS�YOU�TO�PROOF�TOASTER�
GENERATED����BIT�ANIMS�
+9 �7����5)&�$0.1-&5&�#*#-&�8ITH�
THE�ENTIRE�TEXT�OF�THE�/EW�5ESTAMENT�
��5ORAH�	0LD�5ESTAMENT
���.B�	�

29�7����41&$536.�&.6-"503�
VL�� �8HICH�IS�/08�����TIMES�FASTER��
3EQUIRES�A�SPEDRUM�COMPUTER�ONCE��
29�7����'3&&$01:�VL�� � 3EMOVES�
PROTECTED�GAMES�COPY�PROTECTION�SO�
THAT�THE�USER�CAN�INSTALL�THEM�ON�)%��
+ 9 �7����%*4,13*/5�V�����"�LABEL�
DATABASE�WHICH�PRINTERS���STOES�DISK�
LABELS
�COMBINED�DATABASE���PRINT�UTILITY�
FOR�DISKS��8ORKS�FINE�WITH�EVERY�PRINTER�
+ � 7����#005�*/530�$0/4536$5�
*0/�4&5�"�COLLECTION�OF�UTILITIES�TO�
CREATE�EXCELLENT�#OOT�INTROS�
29�7����13*/5&3�%3*7&34�V��5HIS�
IS�AN�UPDATED�%RIVERS�D ISK ��$ANON�
-1#
�$ANON�#UBBLE�JET�S�� �4TAR���PIN��
29�7����5)&�461&3�,*--&34�V�����
#005�9�V����
�5HIS�IS�THE�BEST�VIRUS�
KILLER�DISK�TO�DATE�KILLS�OVER�����VIRUS�
� �MAY�BE�MORE
�*NCLUDES�EXCELLENT�
KILLERS�� *NCLUDING�7$�V������;ERO�
VIRUS�***�VL������75�V�����
2� 7����$011&3�&%*503�V����
&NABLE�YOU�TO�CREATE�THOSE�NICE�COLOUR�
LISTS�FOUND�IN�GAMES�LIKE�5URRICAN�**�
29�7����5)&�"35�0'�.&%���"�
ANOTHER�EXCELLENT�SELECT�OF�.ED�TUNES�
29�7����.0#&%�**�5HIS�IS�A�
MOVABLE�OBJECT�4PRITE�&DITOR�
29�7����&%*5�,&:4�"N�EXCELLENT�
KEYBOARD�EDITING�PROGRAM�
29�7����*$0/�."/*"�"N�EXCELLENT�
SELECTION�OF�ICON�CLIP�"RT�FOR�YOUR�8#�%ISK��
+9 �7����".04#305�V L� LA �5HIS�
UPDATE�HAS�EVEN�MORE�FRACTAL�TYPES�
WHICH�INCLUDE�-OGISTIC�&QUATION
�$OAST�
LINES���TREES�SEE�"S�FOR�REVIEWS�
+b �7����803,#&/$)�V������
65*65*&4���%$OPY
�#OOT�MENU�
WRITER
�'�1IC
�4CENERY
�)UGE
�2&%�
29�7����40'58"3&�645&3�VL�� �
5HIS�PROGRAM�IS�DESIGNED�TO�KEEP�A�
TRACK�OF�YOUR�4OFTWARE�COLLECTION�
09�7����5)&�."*/�&7&/5�V����
5HIS�AUTOSCHEDULAR�WILL�EXECUTE�
PROGRAMS�� � SCRIPT�FILES�AT�ANY�GIVEN�DATE��
29�7����.&.03:�."/"(&3�V L�L�
4ELECT�ANY�AMOUNT�OF�$HIP�� �FAST�RAM�
29�7����5)&�%&4,�501�)"314*d
$)03%�*NSTRUMENT�SIMULATOR�1ROGRAM�
29�7����108&3#&/$)�VL�� �5HE�
8ORK#ENCH�DISKS�WITH�MORE�1OWER��
5HIS���DISK�SET�HAS�BEEN�CRUCHED���
0PIMIZED�FOR�MAXIUM�STORAGE��	�

29�7����0/6/&�VL�� �1ROGRAM�WILL�
ALLOW�YOU�TO�FIND�CHEATS�WITHIN�GAMES��
2b�7����5&3.�V����5HIS�IS�THE�BEST�
MODEM�PROGRAM�ON�THE�"MIGA
�
RECOMMENDED�IF�YOU�HAVE�8ORKd
#ENCH�V��������A�MODEM�� 	�

29�7����5)&�130'&44*0/"-�$�
."/6"-�V����5HIS�IS�THE�LARGEST�
COLLECTION�OF�DOCUMENTS
�EXAMPLES���
UTILITIES�IN�$�FOR�THE�"MIGA�� *T�CONSISTS�
OF�SIX�MANUALS
�WITH�MORE�THAN����
CHAPTERS
�����FULLY�EXCUTABLE�EXAMd
PLES�COMPLETE�WITH�SOURCE�CODES��'ULL�
INSTRUCTIONS�FOR�$�2 �	��
�6NCRUNCHEDL�
��ONLY�2 �	�
�CRUNCHED�%ISKS�'����'����
29�7����".*("%&9�VL����$REATES�
� �CONVERTS�YOUR�"MIGA�INTO�A�CARD�
%ATABASE�SYSTEM��7ERY�WELL�DONE�
29�7����5&951-64�V���E�"NOTHER�
UPDATE�OF�THIS�EXCELLENT�8ORD�PROd
CESSOR�PROGRAM�NOW�COMPATIBLE�
WITH�5HE�PROFESSIONAL�TYPESTTING�PROG�
FOUND�IN�THE�'ISH�COLLECTION��$RUNCHED�
+9 �7����5&95�&/(*/&�V����6PDATd
ED�VERSION�OF�THE�8ORD�PROCESSOR�
WITH�";41&--��&XCELLENT�SPELL�CHECKER�
2b�7����#0059�V�����"N�EASY�TO�
USE�BOOT
�FILE�AND�LINK�VIRUS�KILLER��)AS�LOTS�
OF�OPTIONS�TO�DETECT���KILL�"MIGA�7IRUSES��
+ � 7����"�(&/&�V����5HE�LATEST�
VERSION�OF�THE�POPULAR�GENEALOGY�DATAd
BASE�PROGRAM��#Y�.IKE�4IMPSON�
+9 �7����##"4&�V����4IMPLE�DATAd
BASE�WILL�EXTRA�FEATURES�LIKE�FAST�
SEARCHES
�MAILING�LABEL�SUPPORT
�AND�
BEST�OF�ALL�IT�S�EASY�TO�USE��.AX���'IELDS�
29�7����(3"1)*$�130%6$5*0/

<6TILITIES�$OLLECTION�WHICH�CONTAINS�
4CENERY�VL�0
�-ANDSCAPE
�-ANDBUILD�
V���
�$LOUD��
�(ENESIS�DEMO�
29�7����".11�V����"N�EXCELLENT�
PAINTING�PACKAGE�LIKE�%PAINT��"MOS�
29�7����.&("$0-063�VL�0�"�
PROGRAM�WHICH�TRANSFORMS�A�#�W�SCREEN�
INTO�A�FULL�COLOUR�SCREEN�	�������
��

29�7����803%�108&3�*S�AN�
EXCELLENT�SPELL�CHECKER�� �%ATABASE�
09�7����"$$06/5�."45&3�VL����
&XCELLENT�"MOS�WRITTEN�"CCOUNT�PROGRAM�
29�7����3"*/#08*&/�130�V�����
1RODUCES�COLOURED�3AINBOW�PATTERNS�
0b�7����8#�V�����8*/%08#&/$)�
V����&XCELLENT�8ORKBENCH�REPLACEd
MENT�FOR�ALL�8#�V������3OM�6SERS�	�
�
29�7����70*$&�$6�5HE�IDEA�IS�TO�
CONTROL�THE�$-*�4HELL�WITH�YOUR�VOICE�
09�7����3":4)"%&�V����$OMPLEX�
3AY�TRACING�PACKAGE��.B�	�


Z Z W M N S N M A M
09�"5���,6/(0/�%��$36*4&3� FIRES�
TORPEDOES�WHILEPASSING�BY��/$$������
29�"5���&/5&313*$&4
�-EAVES�THE�
4TAR�STATION�DOCK��/$$�����"
�5HE�
CLASSIC�ORIGINAL�"NIMATION�
29�"5���"1130"$)*/(�7&44&-4
�
"NIMATION
�#INARY�'LIGHT�8IREFRAME�
09�"5���45"3�53&,�'-&&5�
."/&67&3�/$$������'LY�OVER���BY�
ANIMATION
�EXCELLENT�CLASSIC�
09�"5���5)&�130#&�**�"NIMATION�

I�0'�13&:�"NIM�FROM�4TAR�5REK��
29�"5���-&"7*/(�41"$&�0''*$&
�
"NIMATION� %0$,*/(
�"NIMATION�
FROM�STAR�TREK��"55"$,�.0%&
�#IRD�
OF�1REY�4COUT�HIP�IN�ATTACK�MODE�
29������45"3�53&,�5)&�/&95�
(&/&3"5*0/
�5HIS� GAME�IS�BY�5ERRY�
"��.E�*NTOSH��VL����
29������5)&�65-5*."5&�45"3�53&,�
	�
� (AME�BY�5OBIAS�3ICHTER��/OW�
WITH�&NGLISH�INSTRUCTIONS�
+ 9 ������45"3�53&,�5)&�/&95�
(&/&3"5*0/�5HIS�IS�THE�LATEST�QUIZ�
GAME�BASED�ON�THE�/EXT�GENERATION�	�
�
+ ������45"3�53&,�(AME�� �+IMBO�
#ARBER��"MERICAN�VERSION��.B���	�
�
29������45"3�53&,�(AME�BY�&RIC�
(USTAFSON�64�*NPORT��.B���	�

29�7����45"3�53&,�*/'0�"�
%ATABASE�OF�ALL�THE�ORIGINAL�SERIES�

&3*$�4$)8"35;�	�����.B

29�����45&"-5):�."/&673&�**���
29������'����48*44�'-:*/(��
29������/"7:�"(3&4403
�407*&5�
40'5�-"/*/(
�45&"-5)�#0.#&3���
09������"/5*��-&..*/4�	�
��.B�
09������%"5*/(�(".&�	�
��.B�
09������4)655-&�$0$,��
29������-"5&�/*()5�� �5&3.*/"-��
29������"(*-65:��
29������7*&5/".�$0/'6$5��
09������(6-'�8"3�$0/'6$5��.B�
09������".:�"5�5)&�.07*&4�**�	�
�
�.B
��.B
��.B�
09������".:�VS�8"-,&3�**� 	�
��.B�
+9 ������".:�"5�5)&�#&"$)�	�
��.B�
+9 ������$".063'-"(&��
+ 9 ������10(0�**��.B�
A X ������".:)*45�*NTRODUCES�"MY�
THE�SQUIRREL�TO�YOUR�"MIGA�SCREENS��
09������#"5."/���750-�$0/5&45���
09������)08�50�36/�*NTO�A�WALL��
7ERY�FUNNY�"NIMATION�BY�&�4CHWARTZ�
09������".:8"-,4�"NIM�OF�"MY�
THE�SQUIRREL�8ALKING�� ��".:+0(4���
A X ������6/41035*/(� 4TARRING�THE�
"���5HUNDER�BOLT�AIRCRAFT�BETTER�KNOWN�AS�
THE�8AR)OG��)UNT���%ESTROY�TANKS���.B�
09������&3*$�4$)8"35;�503���
09������5)&�4,:�%3*7&

�����5&53*4�03*(*/"-5HIS�IS�THE
CLOSES��GAME�TO�THE�ORIGINAL�TETRIS�
29������%53*4�#EST���1LAYER�5ETRIS�
29������4065"*3&���40-*5"*3&�30:"-�
29������53*58*4�$ONTAINS���PLAYER

��PLAYER�����1AYER�GAME�OPTIONS�
29������"45&3*0%4��5)&�03*(*/"-��
"NOTHER�OLD�CLASSIC��5HIS�IS�THE�
ORIGINAL�CLASSIC�COMPUTER�GAME�
2� �����--"."530/�(".&������
#Y�+EFF�.INTER�#RILIANT�STUFF���"N�
EXCELLENT�PRODUCTION��4HOOT�TO�KILL�
09������4$3".#-&�5HE�0RIGINAL��
3EMEMBER�THAT�OLD�CLASSIC�GAME�
29������1"5*&/$&�4
�5HIS�IS�THE�
BEST�VERSION�TO�DATE��%0.*/04
�1LAY�
VS�THE�COMPUTER�OR�ANOTHER�PLAYER��
29������10.�10.�(6//&3�4HOOT�
DOWN�THE�INCOMING�WORLD�WOR�**�AIR

29������461&3�1"$,�."/����5HIS�IS�THE�BEST�
1ACK�MAN�TO�DATE�WITH�SUPER�SMOOTH�SCROLLING�
AND�EXCELLENT�GRAPHICS�� 1LAYABLE��� "DDICTIVE�
29������&�5:1&�"STERIODS�SPACE�ADVENTURE�
WHERE�YOU�JET�AROUND�COLLECTING�NEW�WEAPONS��
09������%6"-�IS�A���PLAYER�GAME�WHERE�YOU�
EACH�CONTROL�A�ARMOURED�TANK�WITH�ROCKET�
29������5&53&/�IS�A���OR���PLAYER�5ETRIS�GAME�
WRITTEN�IN�"MOS�� ��PLAYER�GAME�IS�)EAD�TO�)EAD�
09������8"3�*S�A�SPACE�STRATEGY�WAR�GAME
� IN�
WHICH�YOU�CONTROL�A�FLEET�OF�SPACE�CRAFT�
09������364)063�IS�A�GAME�IN�WHICH�YOU�
CONTROL�A�CHARACHER�WHO�S�NEEDS�TO�CROSS�THE�
ROAD��-IKE�'ROGGER�BUT�WITH�MORE�FEATURES�
09� �����53"*-#-";&3�IS�A�CLASSIC�FROM�THE�$����
3ACE�� �#OUNCE�ALONG�A�FAST�MOVING�TRACK�
09������#*1-"/&�*S�AN�EXCELLENT���OR���PLAYER�
SHOOT�EM�UP�PORTED�FROM�THE�"TARI�ORIGINAL�@@@@@@

PLANES�IN�THIS�0PERATION�8OLF�GAME�
0� �����+&5."/�"NOTHER�4PECTRUM�
CLASSIC�CONVERTED�TO�THE�AMIGA��*T�S�
+ET1AK�WITH�ALL�THE�ORIGINAL�SOUNDS�
09������4&"�-"/$&�5HE�FIRST�4ILENT�
4ERVICE�TYPE�SUB�WAR�GAME�ON�1%�
09������"5*$�"5"$�"�RENDITION�OF�
THE�GAME�FROM�THE�ORIGINAL�4PECTRUM�
COMPUTER��(RAPHIC�.AZE�ADVENTURE�
29������#"55-&�0'�#3*5*"/�8"3�
(".&���4TRATEGY�WAR�GAMES�WHICH�
BOTH�NEED�LOADING�THROUGH�8B�
09������%6/(&0/�0/�/"%30+�
5HIS�IS�THE�BEST�%UNGEONS�� �%RAGONS�
1UBLIC�DOMAIN�TYPE�GAME��-OAD�8B�
0� �����$"3%�(".&4
�7ARIOUS�CARD�
GAMES�TITLED�$RIBBAGE
�#LUE�.OON

,ING
�1ATIENCE���)EARTS�
29������4637*703�"�SPACE�BASED�
ADVETURE�GAME�WITHIN�THE�"LIENS�
THEME��/ICE�COLOURFULL�GRAPHICS�
09������4,0%"�$)"--&/(&�"N�
EXCELLED���PLAYER�HOT3OD�GAME�
WRITTEN�IN�"MOS��4IMPLE�BUT�GOOD�FUN�
29������1"3"$)65&�+0645�:OU�
ARE�FALLING�DOWN�TO�EARTH����MUST�TAKE�THE�
1ARACHUTE�FROM�THE�OTHER�PLAYER�
09������453"5&(*$�(".&4�&TERNAL�
3OME
�-ORDS�OF�)OSTS
�*N�.OONSHINE�
"N�&XCELLENT�COLLEDION�OF�GAMES�
09������.*/%�(".&4����OF�THE�
BEST�.IND�GAMES�TO�CHALLENGE�YOUR�
MIND�NOT�YOUR�SHOOTING�SKILLS�
� � �����4803%�0'�5)&�8"3�
-0$,�"�#ARDS� TALES�� �&YE�OF�THE�#EHOLDd
ER�ADVENTURE�GAME�PACKED�ON�THREE�
DISKS�5HIS�IS�4'LAREWARE�	�
��.B�	��%RIVES

09������#-"$,�+"$,�-"#�1LAY�
1ONTOON�UPTO���1LAYERS��5HE�COMPUTER�
PLAYS�BANKER��"LL�POPULAR�VERSIONS�
+ 9 ������$"3%�4)"31�"�VERY�
PROFESSIONALLY�PRESENTED�SELEDION�OF
SOLITAIRE�TYPE�CARD�GAMES��&XCELLENT�� R ��������������������� ��
09������46#�"55"$,�VL�0�$ONTROL� \�09�$-(��8*--:j4�8"5&3�803,4�5HIS�GAME�IS
THE�TORPEDOES���SINK�THE�ENEMY�
SHIPS�AS�THEY�SAIL�PAST��-"/%.*/&��
09������%*1-0."$:�$LASSIC�
STRATEGY�GAME�LOOSELY�BASED�ON�
8ORLD�8AR�����.B�FOR�COMPUTER�PLAYER�
29������3&7&/(&�0'�5)&�.65"/5�
$".&-4�#Y�+EFF�.INTER�5HE�RIDE�OF�A�
LIFE�TIME�WITH�MUTANT�CAMELS�
29������1&5&34�26&45�5HIS�IS�TRULY�
AN�EXCELLENT�PLATFORM�GAME�
29������505"-�8"3�5HE�BOARD�
GAME�3*4,�AS�REVIEWED�IN�"MIGA�
'ORMAT
�"N�EXCELLENT�PRODUCTION�
+ 9 ������(0-%&/�0-%*&4�(ALAGA
�
(ALAXIANS
�4PACE�INVADERS
�"STERd
IODS
�#ATTY���.ISSLE�$OMMAND�
+9 ������".04�$0*/%301�'36*5�
."$)*/&�&XCELLENT�SIMULATOR�WITH�
VARIOUS�GAMBLE�MODES��(REAT�FUN���
+ � �����$3";:�46&�5HIS�IS�ANOTHER�
FIRST�RATE�PLATFORM�GAME��:OU�CONTROL�
A�CUTE�LITTLE�SCHOOL�GIRL�
+ 9 ������4."4)�57���5)&�3*1�0''�
4IMULAR�TO�THE�ORIGINAL�ARCADE�MACHINE��
8ITH�NEAT�GRAPGICS���SOUND�
+ 9 ������".04�'36*5�."$)*/&�**�
"S�NEAR�AS�POSSIBLE�TO�THE�FRUIT�
MACHINE�FOUND�IN�1UBS�� �"RCADES��
29������".*�.03*"�V����5HIS�IS�THE�
LATEST�UPDATE�TO�THE�0RIGINAL�.ORIA�
ADVENTURE�GAME��#ETTER�GRAPHICS
���THE�
LARGEST�ADVENTURE�TO�DATE�
09� �����%&4$&/%&3�*S�A�DONE�OF�
THE�CLASSIC�ARCADE�GAME�5EMPEST�
COMPLETE�WITH�VECTORIZED�GRAPHICS��
29������*/536%&3�IS�A�.ULTI�LEVEL�
#ERSERK�CLONE�WHICH�FEATURES�SMOOTH�
GAMEPLAY
�GREAT�GRAPHICS���SOUND��
29������$"5"$0.#�VL���"�GRAPHICAL�
ADVENTURE�GAME�SET�ON�A�SMALL�ISLAND�IN�
THE�MIDDLE�OF�THE�LAND�OF�&9064*"�� :OUR�
QUEST�IS�TO�DISCOVER�SECRETS���TREASURES�OF�
THIS�UNDERGROUND�MAZE�/&8�7&34*0/�
09������*30/�$-"%4�	�.B
�6PDATE�TO�
THE�EXCELLENT�4TRATEGIC�8AR�(AME�	�
�
09������$-"4)�0'�5)&�&.1*3&4�
"NOTHER�EXCELLENT�4TRATEGICAL�8AR�
(AME�#Y�5�"�4EAR�� 	�

09� �����$0-044"-�$"7&�VL�0�*S�
VIRTUALLY�IDENTICAL�TO�THE�ORIGINAL�CLASSIC��
09������36..:�(RAPHICAL�CARD�(AME�
09������-&(&/%�0'� -05)*"/�
VL����IS�AN�ADVENTURE�GAME�IN�THE�
VEIN�OF�THE�6LTIMA�GAME�SERIES��
*NCLUDES�COLOURFUL�GRAPHICS
�)ORDES�
OF�MONSTERS�AND�PUZZLES�TO�SOLVE�
09������)6/$)#"$,�5HIS�IS�A�
CONVERSION�OF�THE�OLD�CLASSIC�GAME��
29������".04�$3*$,&5�&XCELLENT�
ARCADE�CRICKET�SIMULATOR�WITH�NEATGRAPHICS�

$-*1�*5�$-*1�"35�$0--&$5*0/
29�$"��	�
�4PORTS
�'LAGS
�"NIMALS
�CAR�TOONS
�
)UMOROUS
�9MAS
�+EWISH
�BORDERS
�)ALLO�WEEN
�
VALENTINES
�EYES
�ALPHABETS
�HANDS
ZODIAC�CARS��
29�$"��	�
�.EN
�WOMAN
ILLUMINATED�"�TO�;
�ARROWS
�
STARS
EXPLOSIONS
�HUMOROUS
�CARTOONS
�POINTING�HANDS��
29�$"�� 	�
�'RUIT
�)ERBS
�.EAT
�"RROWS
�4PECIAL�0CASSIONS
�
7EGETABLES
�,ITCHEN6TENCILS�$UPS
�(LASS
�"RT�%ECO
�#REAKFASTS��
+9 �$"��	�
�"RT�%ECO
�BABIES
�BOYS
�GIRLS
�LOTS�OF�
)UMOUROUS
�ILLUMINATED�"�TO�;
�SCROLLS
�SPECIAL�OCCASIONS�
29�$"�� 	�
�$HRISTMAS�1ACK�OVER�A�����LH�CENTURY�
FROM�FATHER�$HRISTMAS�TO�BORDERS�TO�TREES���BORDERS��
29�$"��	�
�.YTHOLOGICAL�.ONSTERS�AN�EXCELLENT�PACK�
OF�CREATURES�FROM�ALL�OVER�THE�WORLD��+APAN
�&UROPE
�
*NDIA
�/ORTH�"MERICA
�4�"MERICA�EEL�
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;LL;HA?GNM
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29�-��� 803-%�$)".14*0/4)*1�#09*/(
5HE�FIRST�BOXING�ARCADE�GAME�ON�THE�"MIGA�
09�$-6��5:1*/(�56503�"� FRACTION�OF�THE�COST�OF�
ANY�COMMERICAL�PROGRAM����CONTAINS�FULL�INSTRUCTIONS��
09�$-6��4"4�.&/6�.",&3�"N�EASY�TO�USE�
MENU�MAKERWITH�FULL�DOCUMENTATION��:OU�CAN�DESIGN�
LOGOS�WITH�%PAINT�FOR�USE�WITH�THIS�PROGRAM�
29�$-&�� "$)03%&�"�(REAT�PROGRAM�FOR�
ANYONE�WANTING�TO�LEAM�TO�MAKE�USE�OF�A�(UITAR��
29�$-(���'6563&�4)0$,�6SE�YOUR�JOYSTICK�TO�
GUIDE�YOUR�SPINNING�BALL�AROUND�THE�SCREEN�
09�$-(��.0503�%6"-�!R=?FF?HN�/IFC>��>�#L;JBC=M
�
0L;P?F�;LIOH>���*!3�NL;=EM���"CL?�)CMMCF?M
� 5IO�=;H�*IQ�FCHE�
NQI�G;=BCH?M�NIA?NB?L�QCNB�;�*OFF�)I>?G�F?;>

09�$-(��%3"(0/�5*-&4�5HIS�GAME�IS�THOUSANDS�
OF�YEARS�OLD��:ET�IS�STILL�PLAYED��3EVIEWED�IN�"'��

A�CONVERSION�OF�THE�CLASSIC�1IPEMANIA�� &XCELLENT�
09�$-(��536$,*/(�0/���	�
�:OU�OWN�TRUCKS�
DRIVING�AROUND�"USTALIA���RUN�THE�COMPANY��/&8�
61%"5&�BUT�/08�RECQUIRES���%ISK�DRIVES����.B

%&+"�76�40'58"3&�_����
5HESE�DISKS�ARE�/08�COMMERCIAL�DISKS�

8E�/08�4TOCK�ALL�O F�THE�5ITLES�
09�-1���5�5&$%3"8�5HE�BEST�%RAWING�
PROGRAM�WITH�ITjS�FIELD
�RECOMMEND�#Y�1%�4OFT�
09�-1���9�45*5$)�$REATE�� �%ESIGN�PATTERNS�FOR�
USE�WITH�KNITTING��"NOTHER�PROGRAM�3EC��#Y�1%�4OFT�
09�-1���'03.6-"�0/&�5HE�BEST�'ORMULA�ONE�
MANAGMENT�GAME�ON�THE�"MIGA��#&45�4&--*/(�
09�-1���%*35:�$"4)�VL����)AS�BEEN�HAILED�AS�
THE�BEST�FRUIT�.ACHINE�4IMULATOR�AVAILIBLE�
29�-1���".04�#"55-&�$"34�+OYSTICK�CONTROLLd
ED�RACING�GAME�FOR�ONE�OR�TWO�PLAYER�
09�-1���108&3#"4&�V����5HE�-ATEST�VERSION�OF�
THIS�EXCELLENT�POWERFULL�%ATABASE�PROGRAM�
+9 �-1���4,:#"4&����"RCADE�STRATEGY�GAME�IN�
WHICH�YOU�MUST�TAKE�ALL�EIGHT�SECTORS�OF4KYBASE����
+9 �-1���-$����'0/54�.ANY�MORE�NEW�FONTS�
09�-1���108&35&95�5HIS�IS�A�VERY�GOOD�8ORD�
1ROCESSOR��5HE�BEST�FEATURE�IS�A�BUIT�IN�SPELL�
CHECKER
�DISK�CONTAINS�FULL�INSTRUCTIONS�
09�-1����413*5&�&%*503�**�&NABLES�YOU�TO�DESIGN�
SPRITES�AND�ICON�IMAGES�IN�A�FRIENDLY���EASY�WAY�
09�-1����.034&�$04&�56503�*F�YOU�WANT�TO�
LEARN�.ORSE�CODE�THIS�PROGRAM�IS�A�MUST�
09�-1����%*45"/$&�&45*."503�5HIS�IS�AN�
AMATEUR�RADIO�UTILITY�WHICH�CALCULATE�DISTANCES�
+9 �-1����.0/&:�.0/*503�"�HOME�ACCOUNTS�
UTILITY�THAT�CAN�KEEP�TRACK�OF�UPTO���SEPARATE�
BANK�ACCOUNTS��&ASY�TO�USE��'ULL�*NSTRUCTIONS�
+9 �-1����461&3�4,0%"�3&7&/(&�"�CAR�RACING�
GAME�ON�A�SPLIT�SCREEN�FOR�TWO�TO���PLAYERS�
+9 �-1����03("/*4&3��4ET�OUT�LIKE�O�FILOFAX�WITH�
FIVE�SECTIONS�$ALENDAR
�DIARY
�/AMES�� �ADDRESS
�
/OTE�BOOK���PREFS��$ONTAINS�FULL�*NSTRUCTIONS�
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�� HOTLINE�IS�OPEN�SIX�DAYS�A�WEEK�FROM��AM�TO��PM�	8EEK�DAYS
��
03%&3*/(�#:�1045��8HEN�ORDERING�DISKS�PLEASE�TICK�THE�BOXES� FROM���AM����PM�1HONE�-INES�<4ATURDAYS
�� :OU�CAN�NOW�COLLECT
TO�THE�LEFT�OF�THE�DISK�NUMBERS�<"NY�COLOURED�PEN
�)I�-IGHTER�OR� ANY� DISKS� AT� OUR� /EW� OFFICE� ADDRESS� ���� %63)".� 30"%

JUST�JUST�OUTLINE�THE�DISKS
��"FTER�SELECTING�THE�DISKS�SOFLWARE�THAT� 4065)&/%�0/�4&"
�44*��:%�
YOU� REQUIRE��1LEASE�FILL� IN�YOUR�/AME���"DDRESS�ON�THE�ORDER�&6301&"/�03%&34���/0�1045"(&�$)"3(&�8HEN�ORDERING
FORM�PROVIDED�� $UT�OUT�OR�1HOTOCOPY�THIS�ADVERT��)AND�WRITTEN� FROM�WITHIN�&UROPE�REMEMBER�THAT�THERE�IS�A�MIN�ORDER�OF���DISKS

ORDERS�ARE�ACEPTED��� �1OST�TO�THE�ADDESS�"BOVE�� $HEQUES�� �"LL�ORDERS�SENT�BY�"*3."*-�'REE�
1OSTAL�ORDERS�SHOULD�BE�MADE�PAYABLE�TO��1%�40'5�� *F�YOU�HAVE� */5&3/"5*0/� 03%&34�"LL�ORDERS�ARE�SENT�BY�"IR�.AIL�� 1LEASE
ORDERED�BEFORE�PLEASE�TICK�THE�ACCOUNT�/UMBER�BOX�� ADD� ���� 	.IN� _����
�� TO� THE� TOTAL� OF�THE� ORDER
� TOWARDS�THE
5&-&1)0/&� 03%&34��� $0--&$5*/(� %*4,4� 5HE�5ELEPHONE�POSTAGE�� $HEQUES� MUST�BE�DRAWN�ON�A�6�,��BANK�@@@@@@@@@@@
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$0.1-&5&�5HE�$OMPLETE�'RED�'ISH�HAS�BEEN� PROFESSIONAL�
'3&%�'*4)� PRINTED
�BOUND�� �INCLUDES�A�SORTED�INDEX�OF�ALL�
THE�DISKS��*T�NOW�STANDS�AT�OVER������1AGES�� *T�ALSO�COMES�
WITH� FREE� UPDATE� PAGES�AS�THE�NEW�DISKS� ARE� RELEASED��
'3&%�'*4)�IS�A� COLLECTION�OF�"MIGA�(AMES
�6TILITIES���.UCH�
.ORE��&ACH�DISK�IS�TOTALY�PACKED�WITH�PROGRAMS�� *� \�
"LL�'RED�'ISH�DISKS�COME�WITH�FULL�INSTRUCTIONS�� _ � �� � �@@@@J

$"5"-0(6&�5IRED�OF�BORING�CATALOGUE�DISKS �(ET�THE�UNIQUE
�EASY�
%*4,4� TO�USE�%ATABASE�%ISKS��5HEY�CONTAINS�DETAILS�OF�OVER�

�
���� DISKS� �� ARE� ALL� AVAILABLE� DIRECTLY� FROM� STOCK�� "� �.B�
MULTITUDE�OF�OPTIONS�INCLUDING�4EARCH���1RINT��$ONTAINS�DETAILS� *�
ON�'RED�'ISH
�5#"(
�"MOS
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CONTINUED� FROM �PAGE� ���

WILL
�JUST�BY�DOUBLE�CLICKING�ON�THEIR�
ICONS��9TCON
� THE�POPULAR�PROGRAM�
WHICH�ASSIGNS�AN� ICON�TO�A�4HELL

%ESIGNS� LIKE�THESE�ARE�SUPPLIED�ON�
THE����1(1"'�DISK��8ITH�THE�HELP�OF�
THIS�DISK
� ALL�THOSE�HOME�MADE�PIN�
CUSHIONS�AND�WALL�HANGINGS�ARE� IN�
EASY�REACH���� 1RESUMABLY�THEYjLL�
APPEAL�TO�SOMEBODY���

SCRIPT�� *CONI4ER
�WHICH� kCREATES� ICONS�
FOR�INVISIBLE�FILES���)ANDYICONS
�WHICH�
CREATES�A�NEW�8ORKBENCH�MENU� 	FOR�
8#���� USERS
�WHICH�DOES�MUCH�THE�
SAME�THING�AS�THE�5OOLS�MENU� IN�
8#��X
�� AND�A�VARIETY�OF�OTHER�ICON�
EDITING�TOOLS�

1ERSONALLY
� *� THINK�THAT�ALL�OF�THIS�
IS�MORE�OR� LESS�A�WASTE�OF�TIME��
THERE�S� LITTLE� LESS�PRODUCTIVE�THAN�
SPENDING�A�WHOLE�MORNING�
CUSTOMISING�EVERY�ICON�ON�YOUR�HARD�
DISK�

*�M�AII� FOR�AN�ENFORCED� LIMIT�ON�
THE�SIZE�OF�ICONS
� SO�THE�BLOODY�
8ORKBENCH� ISNjT�TOTALLY�OBSCURED� BY�
ONE�OR�TWO�FILES�WHOSE�CREATORS�THINK�
IT jS� REALLY�CLEVER�TO� HAVE������X

����� ICONS�� #UT�MAYBE�THATjS�JUST�
ME�� )OWEVER
� *�M�ALSO�THE� PERSON�
WHO� RATES�THESE�THINGS
� SO� *jLL�GIVE�
THIS�DISK���
7ALUE�FOR�MONEY��������������������� �� �

#/-05��
'2!0()#�
&/.43
1%�4OFT�DISK�
7���
5HIS�DISK�
CONTAINS�AN�
ASSORTMENT�OF�
FONTS�� TWO�
DINGBAT�FONTS�
AND�THREE�
�CONVENTIONAL��
FONTS�
8ORKBENCH� ��X�
OWNERS
�WHO�CAN�
USE
$OMPU(RAPHIC�

FONTS
�WILL� KNOW�THAT�IT�S� NOT�EASY�TO�
GET�HOLD�OF�1%�OR�SHAREWARE�FONTS��
THESE�WERE�CREATED�FROM�1%

����� NTFL� TESTAMENT

PROFESSIONAL�LOOKING�AS�COMMERCIAL�
ONES

� AND�YOU�SHOULD� CERTAINLY�
CONSIDER�GETTING�HOLD�OF�THEM� IF�YOU�
DO�ANY�%51�WORK�
7ALUE�FOR�MONEY� ���������������������� � �� �

8�34)4#(����
%EJA�7U�DISK�-���
9�4TITCH
� BY�+EFF�5ULLIN
� IS�AN�".04�
PROGRAM�WHICH� LETS�YOU� TURN�AN� *''�
INTO�SOMETHING�CALLED�A� kCOUNTED�
CROSS�STITCH�PATTERNl �� 'OR�ALL� THE�
KNITTERS�OUT�THERE
� THIS� PATTERN�COULD�
ALSO
� APPARENTLY
� BE�USED�FOR�SOME�
TYPES�OF�KNITTING�

5HE�9�4TITCH�DISK�CONTAINS�A�
SELECTION�OF�IMAGES� INCLUDING� LETTERS
�
CHILDRENjS�DESIGNS�AND� FLOWERS
� SO�
YOU�CAN�USE�THESE�TO�CREATE�YOUR�OWN�
DESIGN�

5HE�PROGRAM� IS�VERY�EASY�TO�USE��
YOU�SELECT�THE�AREA�THAT�YOU�WANT�TO�
USE�BY�CLICK�DRAGGING�A�MARQUEE
�YOU�
SELECT�THE�COLOUR�OF�THE�CLOTH� BY�
CLICKING�ON�AN�AREA�OF�THE� REQUISITE�
COLOUR
� AND�YOU�CAN�NAME�THE

<(ENES�IS <#ATH J/EHEMAH J+EREMIAH <+ONAH
TLXODUS \ L � 4ARNIE�* J&STHER J-ANENT FI L LTA B
<- E V IT�ICUS <�� 4AMIEL \�+OB +&ZEKIEL +)AHURI

F/UNBERS +L� K INGS *P�SALNS <%ANIEL J)ABAKKUK

\%EUTERONONY \�� ,INGS [1ROVERBS J)OSEA *;EPHANIAH
*�+OSHUA H � $HRON IC LES &CCLES$ASTES <+OEL )AGGAI
PUDGES \�� $HRON IC LES J4ONG ITO O 5 J;ECHARTAH

Ga�P���� +LZR�A � J *SA IA H JOBADIAH <)ATACHI

�'$��*$"1/("��-/#�IS�A�QUICK�WAY�TO�NAVIGATE�AROUND�THE�BOOKS�OF�5HE�
$OMPLETE�#IBLE��8AS�(OD�AN�"MIGA�USER � *� THINK�WE�SHOULD� BE�TOLD���

1OST4CRIPT�FONTS� 	WHICH� ARE�MUCH�
MORE�WIDELY�AVAILABLE
�USING�THE�'ONT�
.ANAGER�PROGRAM�WHICH�COMES�WITH�
1ROFESSIONAL�1AGE������5HEY�ARE�
PRETTY�GOOD�QUALITY�	ALTHOUGH
� IN�
GENERAL
� 1%�FONTS�AREN�T�NEARLY�AS

COLOURS�OF�THREAD�USED� � �SINCE�THE�
FINAL� PRINT�OUT�CONSISTS�OF�A�TABLE�OF�
NUMBERS
� AND�THE�PROGRAM�CAN� PRINT�
A� REFERENCE�CHART�WHICH� EQUATES�
NUMBERS�TO�THREAD� NAMES�

5HERE�ARE
� *� AM�ASSURED


HUNDREDS�OF�THOUSANDS�OF�CROSSc
STITCHERS�� *jM�PREPARED�TO�BELIEVE�
THIS�� �AFTER�ALL
� 'UTURE�1UBLISHING�
PUBLISHES�TWO�SUCCESSFUL�MAGAZINES�
IN�THIS�AREA��5HE�PROBLEM� IS
� AS�YOU�
NARROW�THE�CATEGORY
� THE�NUMBERS�
REDUCE��5HERE�ARE�PRESUMABLY�FAR�
FEWER�CROSS�STITCHERS�WHO�OWN�
"MIGAS��"ND�THERE�ARE� PROBABLY�EVEN�
FEWER�WHO�WANT�TO�USE�"MIGA� *''�
PICTURES�AS�THE� BASIS�FOR�A�CROSSc
STITCH�DESIGN�

*N� ANY�CASE
� IF�YOU�HAPPEN� TO� BE�
ONE�OF�THE� INDIVIDUALS�WHO�FALLS� INTO�
THE� LATTER�GROUP
�YOU�SHOULD� PROBABLY�
GET�HOLD�OF�THIS� PROGRAM��5HE� REST�OF�
US�SHOULD� DEFINITELY�AVOID�THE�PERILS�
OF�9�4TITCH�
1ROGRAM� RATING�������������������������� � ���

�#�B�HJG:�I=6I�-=:�
�DBEA:I:��>7A:�>H�
?JHI�I=:�I=>C<�;DG�6AA�
I=DH:�I:8=CD�K>86GH�

DJI�I=:G:�\\\

4(%�#/-0,%4%�")",%
1%�4OFT�DISKS�7�������
5HIS� IS� A�THREE�DISK�SET�WHICH�
CONTAINS���� OH� HELL
�YOU�WORK� IT�OUT��
#ECAUSE� IT�S� A�THREE�DISK�SET
� THEREjS�
AN�OPTION�TO� INSTALL�THE�WHOLE�
CABOODLE�ON�TO�A�HARD�DISK
� IF�YOUjVE�
GOT�ONE�� 4O� *� DID���

6NFORTUNATELY
� NOT�ONLY�WAS�THE�
RELEVANT�SOFTWARE�COPIED
� BUT�SO�
WERE�ALL�THE�OTHER�BITS��$�DIRECTORIES
�
LIBRARIES
� COMMANDS
� DEVICE

CONTINUED�ON�PAGE� ���
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5HE�"MIGA�6SER�(ROUP�'YLDE�PROVIDES�
ALL� THE�NEWS�YOU�NEED�ON�DISK���

CONTINUED� FROM �PAGE� ���

!-)'!�53%2�
'2/50�&9,$%
/EWS%ISK���� �4EPTEMBER�����
*SSUE���OF�THE�"MIGA�6SER�(ROUP�
'YLDE�NEWSLETTER�ON�A�DISK� IS�UP�TO�THE�
USUAL� HIGH� STANDARD
� AND� IS�TOTALLY�
PACKED�� ������FULL
� ���,�IN�USE�

6NLIKE�MANY�OTHER�DISK�
MAGS�THESE�DAYS
� IT�
REQUIRES�THAT�YOU�HAVE�
8ORKBENCH� LOADED�� �IT�S�
NOT�SELF�BOOTING�

5HE�DISK�CONSISTS�OF�
AN� INTRODUCTORY�EDITORIAL
�
REVIEWS
� ARTICLES
� TIPS
�
NINE�1%�AND�SHAREWARE�
PROGRAMS�AND�A� LIST�OF�

THE�GROUP�S�1%� LIBRARY�
"LL� THE�TEXT�FILES�AND�GRAPHICS�

OPEN� IN� 'ULL7IEW�WHEN�DOUBLE�CLICKED��
IT�S� NICE�TO�SEE�THAT�THE�EDITOR�OF�THE�
MAG
�"NDY�8ILKINSON
� HAS�GONE�TO�
THE�TROUBLE�OF�MAKING�SURE�THAT�
THERE�S�SOME�KIND�OF�CONSISTENCY�
HERE��"LL�TOO�OFTEN� *�GET�1%�DISKS�THAT�
TRY�TO� REFERENCE�NON�EXISTENT�FILE�
READERS
� OR�WHICH�DON�T�HAVE�ANY�TOOL�
ATTACHED�AT�ALL�

4 TO RIES

) 3 � !KGE?�5QCP�'PMSN

##��

1%� - IS T IN G S *N FO N IA T IO N

5HE�"MIGA�6SER�(ROUP�'YLDE�/EWS%ISK�IS�NEATLY�ORGANISED�AND�NEATLY�
WRITTEN�� * T jS�ONE�OF�THE�MOST�CONSISTENTLY�GOOD�DISK�MAGS�THAT� *jVE�SEEN

5HE�ARTICLES� ARE�GENERALLY�WELL�
WRITTEN� AND�EDITED
� AND�THIS�MONTH�
RANGE�FROM�SETTING�UP�A�HARD�DRIVE
�
THROUGH�"MIGAS� IN� BUSINESS�TO�
SOFTWARE�TESTING�METHODOLOGIES�

5HE�TIPS�RANGE�THROUGH�SUCH�
DIVERSE�SUBJECTS�AS�SPEEDING�UP�THE�
"����TO� A�MOD�WHICH�ALLOWS�YOU�TO�
CONNECT�BOTH�A�JOYSTICK�AND�MOUSE�
INTO�PORT��
�WHILE�THE� PROGRAMS�
INCLUDE�A� PROGRAM�TO�CONVERT� *#.�TEXT�
FILES�TO�"MIGA�FORMAT�AND�A�SET�OF�
(71�HARD�DISK�UTILITIES�

*jM�ALWAYS� IMPRESSED�WITH�THE

QUALITY�OF�THE�"6('�S�NEWSDISK�� IT�
JUST�GOES�TO�SHOW�THAT�YOU�DON�T�
NEED�WHIZZY�USER�INTERFACES�AND�SLICK�
LOADING�SCREENS�AS� LONG�AS�YOUR�
CONTENT� IS� UP�TO�SCRATCH�

*F�YOU�WANT�TO�BECOME�A�MEMBER�
OF�THE�"6('
� IT�LL� COST�YOU�_���FOR�A�
YEAR
�WHICH� INCLUDES���� ISSUES�OF�THE�
NEWSDISK�

4END�CHEQUES
� PAYABLE�TO�"NDY�
8ILKINSON
� TO� HIM�AT����(LEN� &LDON�
3OAD
�4T�"NNES�ON�4EA
� -YTHAM�4T�
"NNES
� -ANCASHIRE�':���"9�
7ALUE�FOR�MONEY� ���������������������� � ���
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4ILICA� PRESENTS� SOME� GREAT�
OFFERS� ON� THE� AWARD� W INNING�
RANGE� OF� HIGH� QUA LITY� MATRIX�
PRINTERS� FROM � $ITIZEN�� &ACH�
$ ITIZEN� PRINTER� IS� BUILT� IN� THE�
6,� TO � EXACTING� STANDARDS
�
ENSURING�SUPERB� RELIABILITY�AND�
OUTPUT�� 0 UR� CONFIDENCE� IN�
$ ITIZEN jS� QUA LITY� IS� SUCH� THAT�
WE� ARE� PLEASED� TO� INCLUDE� A� ��
YEAR� GUARANTEE� WITH� EVERY�
PRINTER�� 1LUS
� IF� YOU� BUY� A�
$ ITIZEN� DOT�MATRIX� PRINTER� FROM �
US
� WE� W ILL� GIVE� YOU� THE� 4ILICA�
1RIN TER� 4 TARTER� ,IT� 	WORTH�
_ � � �� � 
 
 � �$���"�����$���

����� ��

����
/EXT�%AY���"NYWHERE�IN�THE�6,�MAINLAND

����� �������� �
�
8ORTH�_��������8ITH�EVERY�$ITIZEN�DOT�MATRIX�

IMPACT�PRINTER�FROM�4ILICA�

T� ����� ��������
4ILICA�OFFER�A���YEAR�WARRANTY�	INCLUDING�THE�DOT�
MATRIX�PRINTER�HEAD
�WITH�EVERY�$ITIZEN�PRINTER�

�
������ U;R
'REE�8INDOWS�����DRIVER�

*NCLUDED�WITH�THE�4ILICA�4TARTER�,IT�

����� ��
���� �
�
8ITH�EVERY�1RODOT��
�4WIFT���AND����

����� 	�
�

��
5ECHNICAL�SUPPORT�HELPLINE�OPEN�DURING�OFFICE�HOURS�

����� 
�� �	�� ��
$ITIZEN�PRINTERS�ARE�MANUFACTURED�TO�HIGH�STANDARDS�
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D � � % � * F >C H: F � � I ; ;: F � 
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! F6 E= >8 G � , : GD AI H>D C �� � � � �L �� � � 9 E >�
� E GDC � 6 C 9 � #� ' ��B I A6 H>D C �
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F �5HE� $ITIZEN� ���%� PRINTER� COMES� SUPPLIED� WITH� A� PARALLEL�
�� INTERFACE� AS� STANDARD�� *F� YOU� REQUIRE� A� SERIAL� INTERFACE� INSTEAD
�
?P LEASE �STATE�REF��13*������WHEN�PLACING�YOUR�ORDER�WITH�4ILICA�
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n � � >H>N:C� -K >;H� � ���� � E >C ����� � 8DAIBC �
D � ���8EG� � F6;H�� ��8EG� (&+
R � �% � * F>C H: F� � I ;;: F� 
� � �  DCHG
n � *6F6 AA: A� #CH:F;68:
R � ! F6E=>8G� ,:GD AI H>DC�� ��� �L ����9E >
R � �EGDC� 6C9 � #�' ��BIA6 H>DC
n �  ,�� �� D ADI F�% >H
n �  ,�� � - >A>86� * F>C H: F� - H6 FH: F� % >H
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n � � >H>N:C� ��� � �� ��� E >C � �� � � � 8DAIBC
n � ���8EG� � F6;H�� ��8EG� &+
R � �% � * F>C H: F� � I ;;: F� 
� � �  DCHG
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e�  , � � � ) 0 � , ( #! " . � � � & #0 � , 3 �� 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�
n � . � � " ( #� � & � - / * * ) , . � " � & * & #( � �� 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
e� * , #� � � ' � .� " �� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� k4AME� PRODUCT� �� 4AME� PRICEl� BASIS�
n � � - . � � & #- " � � � �� � 3 � �, - �� 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
S � Q � � � ' #& & #) ( � . / , ( ) 0 �, � �K >H= ����G H6 ; ; O � � 4OLID
�RELIABLE�AND�PROFITABLE�
n � � / - #( � - - �
 �� � / � � . #) ( �
 �! ) 0 � , ( ' � ( . �� 7OLUME�DISCOUNTS�AVAILABLE��������������
� � - " ) 1 , ) ) ' - �� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�OUR�-ONDON���4IDCUP�BRANCHES�
n � . " � �  / & & � - . ) � % � , � ( ! � �� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
e�  , � � � � � . � &) ! / � - � � 8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS�
n � * � 3 ' � ( . �� .AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�
#EFORE�YOU�DECIDE�WHEN�TO�BUY�YOUR�NEW�PRINTER
�WE�SUGGEST�YOU�THINK�VERY�CAREFULLY�ABOUT�8)&3&�YOU�
BUY� IT�� $ONSIDER�WHAT� IT�WILL� BE� LIKE�A� FEW�MONTHS�AFTER�YOU� HAVE�MADE�YOUR�PURCHASE
�WHEN� YOU�MAY�
REQUIRE�ADDITIONAL�PERIPHERALS�AND�ACCESSORIES
�OR�HELP�AND�ADVICE�WITH�YOUR�NEW�PURCHASE��"ND
�WILL�THE�
COMPANY�YOU�BUY�FROM�CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEMS
�WE�ENSURE�THAT�YOU�
WILL�HAVE�NOTHING�TO�WORRY�ABOUT��8E�HAVE�BEEN�ESTABLISHED�FOR�ALMOST����YEARS�AND
�WITH�OUR�UNRIVALLED�
EXPERIENCE�AND�EXPERTISE
�WE�CAN�NOW�CLAIM�TO�MEET�OUR�CUSTOMERSj�REQUIREMENTS�WITH�AN�UNDERSTANDING�
WHICH�IS�SECOND�TO�NONE��#UT�DONjT�JUST�TAKE�OUR�WORD�FOR�IT��$OMPLETE�AND�RETURN�THE�COUPON�NOW�FOR�OUR�
LATEST�'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�k4ILICA�4YSTEMS�4ERVICEl�
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.4./ (.

(�$'� *-� -�� ���� 5HE� .EWS
� )ATHERLEY� 3D
� 4IDCUP
� ,ENT
� %"��� �%9� />E�� �������� ����
0RDER� -INES� 0PEN�� .ON�4AT� ����AM�����PM� /O� -ATE� /IGHT� 0PENING� 'AX� /O�� �������� ����

'*)�*)� .#*+�
0PENING� )OURS�

��� 5OTTENHAM� $OURT� 3OAD
� -ONDON
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� -ONDON
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$OMPANY� /AME� 	IF� APPLICABLE
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�� ����������������������������������������������������������������������� � 5EL� 	8ORK
�

J� 8HICH� COMPUTER	S

� IF� ANY
� DO� YOU� OWN ������������������������������������������������������������������������������������������ ��)?+
&�0&���"DVERTISED�PRICES�AND�SPECIFICATIONS�MAY�CHANGE���1LEASE�RETURN�THE�COUPON�FOR�THE�LATEST�INFORMATION�
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5HERE�ARE�TWO�MAIN�WAYS�TO�GET�HOLD� OF�"MIGA�1 % � AND�SHAREWARE�� FROM�A�
BULLETIN� BOARD� OR�FROM�A� 1 % � LIBRARY�

5HE�ADVANTAGE�OF�USING�A�BULLETIN�BOARD� IS�THAT�OFTEN�THE� LATEST�SOFTWARE�
IS�UPLOADED� AS�SOON� AS� ITjS� AVAILABLE�� 0N�THE�DOWN� SIDE
�YOU� NEED�A�MODEM�
TO�CONNECT
� AND�YOU�LL� HAVE�TO�PAY�PHONE�CHARGES� 	AND� SOMETIMES�A�
CONNECTION� FEE�TO�THE�BULLETIN�BOARD�AS�WELL
�

5HERE�ARE�A�GROWING�NUMBER�OF�BULLETIN� BOARDS�WITH� A�WIDE� RANGE�OF�
"MIGA�SOFTWARE�AVAILABLE� FOR�DOWNLOAD��$HECK�OUT����FOR�"MIGA� 	��������
����
�AND�THE�$HEAM�"MIGA�#ULLETIN� #OARD� 	������������
��"NOTHER�GOOD�
OPTION� IS�JOINING�$*9�	THE�$OMPULINK� *NFORMATION�EXCHANGE

�WHICH�NOT�ONLY�
HAS�"MIGA�SOFTWARE�BUT�ALSO�CONTAINS�CONFERENCE�AND�FILE� AREAS�ON� A�WIDE�
RANGE�OF�SUBJECTS
� FROM� POLITICS�TO� SCUBA�DIVING
� BIKING�TO�4CIENCE�'ICTION��
.ANY�OF�THE�"MIGA�4HOPPER�WRITERS�HAVE�ACCOUNTS�ON�$*9
� SO�YOU�CAN�GET�
FIRST�HAND�ADVICE�ON�YOUR�PROBLEMS
� TOO�� 'OR�MORE�DETAILS
� CALL�$*9�ON�����
���������	VOICE
�OR��������������	MODEM
�

*F�YOU�DON�T�WANT�TO� USE�A�BULLETIN�BOARD
� THE�OTHER�WAY�TO�GET�1 % �
SOFTWARE� IS�FROM�A� 1 % � HOUSE�� .ANY�ADVERTISE� IN�"MIGA�4HOPPER
� AND�YOU�LL�
FIND� A�COMPREHENSIVE� LIST�OF�NAMES�AND�ADDRESSES�AT�THE�END�OF�THIS�ARTICLE��
&XPECT�TO�PAY�BETWEEN���P�AND�ABOUT�_�����PER�DISK�� �THERE�S�OFTEN� A�
DISCOUNT� IF�YOU�BUY� IN� BULK
�TOO�

CONTINUED� FRONT�PAGE� ���

HANDLERS
� DISK� �INFO�FILES�ET�AL�� *�
WOULD�HAVE�THOUGHT�THAT�AN�
INSTALLATION� ROUTINE�SHOULD�BE

*TS�TTI4+ �44FH�F44

q��� I F

Wb�b�NLNE4HSWDRE)�ANT+�TWELVES�

ID�ATI� THE�DAYS�OF�&NOS�WERE�NINE�HUNDRED�AND�FIVE#

ID�)AHALALEET� LIVED�SIXTY�AND� FIVE�YEARS
� A

ASSTE

5HERE�WAS�A� LOT�OF�BEGATTING�IN�
ANCIENT�#IBLICAL�TIMES���

INTELLIGENT�ENOUGH�TO�WORK�OUT�THAT� IT�
DOESN�T�NEED�TO�COPY�A�FULL�
8ORKBENCH� SYSTEM�TO�THE� HARD� DRIVE��
3IDICULOUSLY�ENOUGH
� THE� INSTALLATION�
PROCEDURE�THEN�GOES�BACK�AND�
DELETES�ALL�THE�UNNECESSARY�FILES��
/ICE�ONE�

5HAT�NIGGLE�OUT�OF�THE�WAY
� *�
DOUBLE�CLICKED�ON�&LECTRIC�8ORD��
EXCEPT�THAT� *� HADNjT �RUN�THE� iMAKE

ASSIGNSj� PROGRAM�FIRST�� )OW�SILLY�OF�
ME��4OME�DOCUMENTATION�WOULD�
HAVE�BEEN�NICE���

"NYWAY
�WHEN� *jD�FINALLY�WORKED�
OUT�WHAT�WAS�GOING�ON
� *�FOUND�THAT�

&LECTRIC�8ORD�IS�A�
1%�PROGRAM�WHICH�
CONTAINS�BUTTONS�FOR�
ALL�THE�DIFFERENT�
BOOKS� IN�THE�#IBLE��
$LICK�ON�ONE�OF�THE�
BUTTONS�AND�YOUjRE�
TAKEN�TO�THAT�
SECTION
� OPENED� IN�
5EXTRA
� A�SIMPLE�
DOCUMENT�EDITOR�
WHICH� INCLUDES�A�

'IND� FACILITY�	VITAL� FOR�SEARCHING�OUT�
THE� iNUMBER�OF�THE�BEASTj� BIT� IN�
3EVELATIONS
�

"ND���� ER���� THAT�S�ABOUT� IT��5HE�
THING�DOES� ITS�JOB�	ALTHOUGH�NOT�
INCREDIBLY�ELEGANTLY

� IT�LL�WORK�FROM�
FLOPPIES�AND� IT�CAN�EVEN� RUN�ON�
MACHINES�WITH�JUST����,�� *jM�SURE�
THAT�IT jS�JUST�THE�THING�FOR�ALL�THOSE�
TECHNO�VICARS�OUT�THERE�� .E
� *jVE�
ALREADY�CHUCKED� IT�OFF�THE�DISK��
1ROGRAM� RATING������������������������� � ���

��"MIGOS
���.ARSETT�8AY�
-EEDS�-4����%/�
d������������

%IGITZ
10�#OX����
�.EXBOROUGH�
4OUTH�:ORKS�4����4-�
b ������������

/#4
��$HAIN� -ANE
� /EWPORT�
*SLE�0F�8IGHT�1�����2"�
b ������������

4EVENTEEN�#IT�4OFTWARE
10�#09���
�8AKEFIELD�
8EST�:ORKS�8'�� �99�
d������������

"MIGANUTS�6NITED
����%ALE�7ALLEY�3OAD�
)OLLYBROOK
�4OUTHAMPTON

".04�1%
��1ENMYNYDD�3OAD�
1ENLAN
� 4WANSEA�4"���&)

"NGLIA�1%-
����3ANELAGH�
'ELIXTOWE
�4UFFOLK� *1����)6�
d������������

#ILTTERCHIPS
$LIFFE�)OUSE
�1RIMROSE�4TREET�
,EIGHLEY�#%����//�
d������������

$-4
10�#OX���
#LETCHLEY
.ILTON� ,EYNES
�.,���:-�
� ������������

$RAZY�+OEjS
����&FFINGHAM�4TREET�
3OTHERHAM
4OUTH�:ORKS�4����#-�
d������������

%ELTRAX�1%
���#ODELWYDDAN�"VE
�0LD�$OLWYN�
$LWYD�--����/1�
d������������

%EJA�7U
��)OLLINBROOK
� #EECH�)ILL�
8IGAN�8/���4(�
d������������

&D-IB
��4AMPFORD�#RETT�-ANE�
8ILLITON
4OMERSET�5"���+5�
d�����������

&.1%-
���8ATNALL� 3OAD�
)UCKNALL
/OTTINGHAM�/(����-&�
d������������

&SSEX�$OMPUTER�4YSTEMS
����.IDDLE�$ROCKERFORD�
#ASILDON�
&SSEX�44����+"�
d������������

(EORGE�5HOMPSON�4ERVICES
$UCUMBER�)ALL�'ARM��
$UCUMBER�-ANE�
&SSENDON�
)ERTS�"-���+#�
A �������������

(OLDSTAR�$OMPUTERS
10�#OX���
5YLDESLEY
.ANCHESTER�.����#/�
d������������

*$16(
10�#09������
-ONDON�/���65�
d�������������

,ERNOW�4OFTWARE�1%�-IBRARY
���&NNORS�3OAD�
/EWQUAY
�$ORNWALL

/EURAL� *MAGES
��'LINT�8ALK
�)ARTLEPOOL�
$LEVELAND�54���05&�
N ������������

0FFICE�$HOICE�	0$�1%

���5OWN�4T
� ,IRKINTILLOCH�
(LASGOW�(����/-�
d������������

1%�4OFT
��#RYANT�"VE
�4OUTHEND�0N�4EA�
&SSEX�44*��:%�
d������������

1ENTIRE�1%
��A�)AG�)ILL� -ANE
�5APLOW�
.AIDENHEAD
�#ERKS�4-��0+)�
d������������

1UBLIC�%OMINATOR
10�#09����
� #ISHOP�S�4TORTFORD�
)ERTS�$.����5;�
d������������

3IVERDENE�1%-
��A�4CHOOL�3OAD�
5ILEHURST
� 3EADING�
#ERKSHIRE�3(���"/�
d������������

5ELESCAN�$OMPUTER�4ERVICES
)ANDSWORTH� 3OAD�
#LACKPOOL� ':���4#�
b �����������

4ECTOR���
����)OLLOW�8AY
�$OWLEY
�0XFORD�
d������������

4OFTWARE�&XPRESSIONS
6NIT��
� ���#EAULEY�3OAD�
4OUTHVILLE�
#RISTOL�#4���1:�
d������������

4OFTVILLE
6NIT��
�4TRATFIELD�1ARK�
&LETTRA�"VENUE

8ATERLOOVILLE�
)ANTS�
1��� �9/�
d������������

4TART�$OMPUTER�4YSTEMS
���)OLMSIDE�
4UNDERLAND
5YNE�AND�8EAR�43*��+&�
d�������������

4TARTRONICS
��"RNOLD�%RIVE
� %ROYLSDEN�
.ANCHESTER�.����3&�
d�������������

6NIQUE�$OMPUTING
����4ALTERS�3OAD
�(OSFORTH�
/EWCASTLE�ON�5YNE
�/&���61�
d�������������

7ALLY�1%
10�#09���
� 1ETERLEE�
$O�%URHAM�43���/;�
d�������������

8IRRAL�1%
10�#OX��
� #IRKENHEAD�
.ERSEYSIDE�-����'8�
W�������������
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#6:*/(�*/�1&340/
n �8HERE�POSSIBLE
� ALWAYS�TEST�ANY�
SOFTWARE�AND�HARDWARE� IN�THE�SHOP�
BEFORE�TAKING�IT�HOME
� TO�MAKE�SURE�
THAT�IT�WORKS�PROPERLY�
n �.AKE�SURE�YOU�HAVE�ALL�THE�
NECESSARY�LEADS
�MANUALS�OR�OTHER�
ACCESSORIES�YOU�NEED�
n �%ONjT �FORGET�TO�KEEP�YOUR�RECEIPT�

#6:*/(�#:�1)0/&
n �#E�AS�CLEAR�AS�POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO�BUY��.AKE�
SURE�YOU�CONFIRM�ALL�THE�TECHNICAL�
DETAILS�OF�WHAT�YOU�ARE�BUYING�� 4OME�
THINGS�TO�BEAR�IN�MIND�ARE�VERSION�
NUMBERS
� MEMORY�REQUIREMENTS
�
OTHER�REQUIRED� HARDWARE�OR�SOFTWARE�
AND�COMPATIBILITY�WITH�YOUR�PARTICULAR�
MODEL�OF�"MIGA�	THAT� IS
�MAKE�SURE�
YOU� KNOW�WHICH�VERSION�OF�,ICKSTART�
YOU�HAVE
�
n �$HECK�THE� PRICE�YOU�ARE�ASKED�TO�
PAY
� AND�MAKE�SURE�THAT� ITjS�THE�
SAME�AS�THE�PRICE�ADVERTISED�

n �$HECK�THAT�WHAT�YOU�ARE�ORDERING�
IS�ACTUALLY�IN�STOCK�
n �$HECK�WHEN�AND� HOW�THE�ARTICLE�
WILL� BE�DELIVERED
� AND�THAT�ANY�EXTRA�
CHARGES� ARE�AS�STATED�ON�THE�ADVERT�
n �.AKE�A�NOTE�OF�THE�DATE�AND�TIME�
WHEN�YOU�ORDER�THE�PRODUCT�

#6:*/(�#:�1045
"S�WITH� BUYING�BY�PHONE
�YOU�SHOULD�
CLEARLY�STATE�EXACTLY�WHAT� IT� IS�YOU�
ARE�BUYING
� AT�WHAT�PRICE�	REFER�TO�THE�
MAGAZINE
� PAGE�AND� ISSUE�NUMBER�
WHERE� IT�S� ADVERTISED
�AND�GIVE� ANY�
RELEVANT� INFORMATION� ABOUT�YOUR�
SYSTEM�SET�UP�WHERE� NECESSARY��:OU�
SHOULD�ALSO�MAKE�SURE�YOU� KEEP�
COPIES�OF�ALL�CORRESPONDENCE�BOTH�TO�
AND�FROM�THE�COMPANY�CONCERNED�

.",*/(�3&563/4
8HICHEVER�METHOD�YOU�BUY�BY
�YOU�
ARE�ENTITLED�TO� RETURN�A�PRODUCT� IF�IT�
FAILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�

n �5HE�GOODS�MUST�BE�OF�
iMERCHANTABLE�QUALITY��
n �5HE�GOODS�MUST�BE� iAS�DESCRIBEDj �
n �5HE�GOODS�MUST�BE�FIT�FOR�THE�
PURPOSE�FOR�WHICH�THEY�WERE�SOLD�
*F�THEY�FAIL�TO�SATISFY�ANY�OR�ALL�OF�THE�
CRITERIA
� THEN�YOU�ARE�THEN�ENTITLED�TO�
n �3ETURN�THEM�FOR�A� REFUND�
n �3ECEIVE�COMPENSATION�FOR�PART�OF�
THE�VALUE�
n �(ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN� RETURNING�ANYTHING
� ENSURE�THAT�
YOU�HAVE�PROOF�OF�PURCHASE�AND�THAT�
YOU� RETURN�THE� ITEM�AS�SOON� AS�
POSSIBLE�AFTER�RECEIVING� IT�� 'OR�THIS�
REASON� IT� IS� IMPORTANT�THAT�YOU�CHECK�
THE�HARDWARE�OR�SOFTWARE� AS�SOON� AS�
IT� IS�DELIVERED�TO�MAKE�SURE�
EVERYTHING�YOU�ORDERED� IS�THERE� AND�
WORKS�AS� IT� IS�SUPPOSED�TO�

)08�50�1":
1AYING�BY�CREDIT�CARD� IS�THE�MOST�
SENSIBLE�WAY
�WHETHER�BUYING�IN�
PERSON
� BY�POST�OR�ON�THE� PHONE
�
BECAUSE�YOU�MAY�BE�ABLE�TO�CLAIM�
THE�MONEY�FROM�THE�CREDIT�CARD�
COMPANY�EVEN� IF�THE�FIRM�YOU�ORDERED�
FROM�HAS�GONE�BUST�OR�REFUSES�TO�
HELP�SORT�OUT�YOUR�PROBLEM�

0THERWISE
�YOU� SHOULD� PAY�BY�
CROSSED�CHEQUE�OR�POSTAL� ORDER�� �
NEVER�SEND�COINS�OR�NOTES�THROUGH�
THE�MAIL�

(&55*/(�3&1"*34
"LWAYS�CHECK�THE�CONDITIONS�OF�THE�
GUARANTEE
� AND�SERVICING�AND�
REPLACEMENT�POLICY
� SO�THAT�YOU� KNOW�
WHAT� LEVEL�OF�SUPPORT�TO�EXPECT��
"LWAYS�FILL� IN� AND� RETURN�WARRANTY�
CARDS�AS�SOON� AS�POSSIBLE
� AND�
MAKE�SURE�THAT�YOU�ARE�AWARE�OF�ALL�
THE�CONDITIONS�CONTAINED� IN�THE�
GUARANTEE�

#6:*/(�1%
&VEN�THOUGH�1%�SOFTWARE� IS� RELATIVELY�
INEXPENSIVE
�YOU� SHOULD� STILL� APPLY�
THE�GUIDELINES�SET�OUT�ABOVE
�MAKING�
SURE�THAT�YOU�CONFIRM�ALL� ORDERS�AS�
CLEARLY�AS�POSSIBLE�

4HOPPING�AROUND� IS�STILL�
IMPORTANT�WHEN�BUYING�1%�BECAUSE�
DIFFERENT�HOUSES�CHARGE�DIFFERENT�
PRICES�FOR�THE�SAME�DISKS��5HERE� IS�
NO�SET�PRICING�STRUCTURE�FOR�DISKS
� BUT�
BEAR�IN�MIND�THAT�1%�HOUSES�ARE
� IN�
THEORY
� SUPPOSED�TO�BE�NON�PROFIT�
MAKING�OPERATIONS����
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�ST�$HOICE� 	-EEDS
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����4UPPLIES���� � � � � � � � � � � � � � � � � � � � � ���
"$$� 6NLIM ITED�������������������� ���
"DVANCED�&LECTRONICS������������ ���
"MIGA�'ORMAT��������������� ���
���
"M IVIS ION ��������� ��� ��� ���� ��� ��� ���� ��
"NGLIA�1%��������������������������� ���
"M OR���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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# IO �$ ON���� � � � � � � � � � � � � � � � � � � � � � � � � � � ���
#ITCON�������������������������������� ���
#USINESS�$OMMUNICATIONS���� ��
��
$LASSIC�4OFTWARE���� � � � � � � � � � � � � � � ����
$OMMODORE��������������������������� �
$RYSTAL� $ONCEPTS������������������� ��
%ELTA�1 * ������������������������������� ��
%IAMOND���������������������� �������
% IG ITA ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
%IGITAL� $REATIONS���� � � � � � � � � � � � � � � � *'$
%IRECT�$OMPUTER�4UPPLIES������ ���
%YNAMITE�$OMPUTERS������ �������
&VESHAM�. IC ROS������������ �������
'UTURE�. US IC ���������������� �������
'UTURE�8ORLD�������������������� �����
(ASTINER������������������������������� ��
)ARWOODS���������������� ��
�������
)OBBYTE����������������������� �������
)OME�#ASED�#USINESS���� � � � � � � � � ���
)YTEC���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
+$-���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � *#$
+EWEL� 1% ���������������������������� ���
,OSMOS���� � � � � � � � � � � � � � � � � � � � � � � � � � � ���
-$-���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
-ASCELLES���������������������������� ���
.+$�4UPPLIES��������������������� ���
.AGIC�$LIP�" RT����� ���� ��� ��� ���� ��� � ��
.AILBYTE������ ��� ���� ��� ��� ���� ��� ��� ���
. ERLIN �������� ��� ��� ���� ��� ��� ���� ����#$
/EON�4OFTWARE��������������������� ���
0LYMPIC�% ISKS��������������������� ���
0MEGA�1ROJECTS��������������������� ��
1%�4OFT�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
117���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
1HOENIX�������������������������� �����
1HOTO� 1 LU S ���� � � � � � � � � � � � � � � � � � � � � � ����
1OWER�$OMPUTING������������� �����
1RISMA������������������������������� ���
4 ILICA ��������������������� ���
���
���
4NAP��������� ��� ��� ���� ��� ��� ���� ��� �� ���
4OFTSTORE������ ���� ��� ��� ���� ��� ��� ���� ���
4OFTWARE�&XPRESSIONS������������ ���
4TARTRONICS�������������������������� ���
4W ITCHSOFT���������������������������� ��
5HE�(RAPEVINE�( ROUP������������� ��
5OTTENHAM�$T�3OAD�$OMPUTER
&XCHANGE���� � � � � � � � � � � � � � � � � � � � � � � � � � � ��
5RILOGIC��� � � � � � � � � � � � � � � � � � � � � � ��������
6RSA�4OFTWARE���� � � � � � � � � � � � � � � � � � � � � ��
7IDEOWARE���������������������������� ��
854�&LECTRONICS��� � � � � � � � � � � � � � � � � ���
854�&LECTRONICS��������������� �����
8E�4ERVE������������������������������� �
:ORK�& LECTRONICS�������������������� ��
;$-�������������������������������� �����

���	����

�������
��

����������
��

�� .AKE�SURE�YOU�KNOW�EXACTLY�WHAT�YOU�WANT��%RAW�UP�A�CHECKLIST�OF�THE�
SPECIFICATIONS�YOU�ARE� LOOKING�FOR�AND�WHAT�YOU�WANT�IT �TO�BE�ABLE�TO�DO��
$HECK�WITH�THE�SUPPLIERS�THAT�THEIR�PRODUCT�MATCHES�YOUR�LIST

� �8ILL�THE�PRODUCT�YOU�HAVE�IN�MIND�WORK�WITH�YOUR�EXISTING�SET�UP
�AND�
ANYTHING�ELSE�YOU�ARE�PLANNING�TO�BUY 

� �$AN�YOU�SEE�A�DEMONSTRATION �.ANY�PRODUCTS�ARE�ON�DISPLAY�AT�COMPUTER�
SHOWS�AROUND�THE�COUNTRY�

� �"RE�THERE�ANY�HIDDEN�EXTRAS �%OES� IT�NEED��.B�TO�RUN
�OR�A�HARD�DISK 

��8HAT�TECHNICAL�SUPPORT�IS�PROVIDED�BY�THE�SUPPLIER �%OES�THE�
MANUFACTURER�OFFER�AFTER�SALES�ADVICE �$HECK�BEFORE�YOU�BUY�

��$HECK�THE�GUARANTEE�TERMS��)OW�LONG�IS�THE�FREE�WARRANTY �8HAT�DOES�IT�
OFFER 

� �%RAW�UP�A� LIST�OF�THESE�DETAILS�AND�MAKE�THEM�A�CONDITION�OF�YOUR�ORDER�

��$HECK�THE�PRICE�AND�DELIVERY�DETAILS�WHEN�YOU�ORDER
�AND�MAKE�A�NOTE�OF�
THEM�

� �/OTE�DOWN�WHEN�YOU�PLACED�THE�ORDER�AND�WHO�YOU�SPOKE�TO�

� � �8HEN� IT�ARRIVES
�CHECK�EVERYTHING�CAREFULLY
� IF�ANYTHING�IS�MISSING
�DONjT �
USE�THE�PRODUCT�AT�ALL�� �CONTACT�THE�SUPPLIER�� *F�IT �DOESNjT �WORK
�MAKE�THE�
OBVIOUS�CHECKS�SUCH�AS�THE�FUSE�� *F�I T �S TILL�DOESNjT �WORK�DONjT �TRY�TO�FIX�IT �� �
CONTACT�THE�SUPPLIER�
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.ODEL 1RICE� .EMORY 5OTAL�$HIP 5OTAL�'AST 1ROCESSOR 4PEED�	.)Z
� )ARD�%ISK�	.B
� 'LOPPIES $OMMENT
"��� _���� ��.B �.B �.B ����� � /O �X���K 3EPLACEMENT�FOR�NOW�DISCONTINUED�"����1LUS
"���)% _���� ��.B �.B �.B ����� � �� �X���K "����W ITH �BUILT�IN���.B�*%&
"���� _���� ��.B ��.B ��.B ����� � /O �X���K .ORE�EXPANDABLE�THAN�"���
"����)% _����� ��.B �.B ��.B ����� � �� �X���K &XACTLY�THE �SAME�AS�"����
�BUT�NOW�INCLUDES�HARD�DISK
"���� _    � ��.B ��.B ��.B ����� �� �� �X���K 4AME�AS�"����)%
�BUT�COMES�WITH�PROCESSOR�CARD
"���� _����� ��.B ��.B ���.B ����� � � �� � �� ���� �X���K "VAILABLE�IN�SEVERAL�HARD�D ISK�PROCESSOR�CONFIGURATIONS
/OTE��"����AND�"�����NOW�DENOTE�����BASED�MACHINES��"�����ONLY�AVAILABLE�IN�THE�64�

)"3%�%3*7&4

.ODEL 4UPPLIER 1RICE .ACHINE $APACITY�	.B
 3".�&XPANSION 3ATING *SSUE
3OC)ARD ;YE�5ECHNOLOGY _��� "��� �� ��.B � � � � ��
*MPACT���� 4ILICA _��� "��� �� ���� ��.B � � � � � �
�
�
��
"��� $OMMODORE _��� "��� �� ��.B � � � �
�
�
��
%ATA'IYER��� 5RILOGIC _��� "��� �� � �� �
�
�
��
���91 4URFACE�6, _��� "��� �� � �� �.B � � � � �
�
�
��
'AST5RAK 5HIRD�$OAST _��� "��� �� � � � �
/OVIA���I 1OWER�$OMPUTING _��� "��� �� ��� � � � �
1RIMA 1OWER�$OMPUTING _��� "��� �� ���� � � � � �
5RUMPCARD 5HIRD�$OAST _��� "��� �� � � � �
1ROTAR�)% 1ROTAR _��� "��� �� ��.B � � � � �
*MPACT�**)$�� 4ILICA _��� "�����g ������ ��.B � � � � �
�
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%ATA'LYER���� 5RILOGIC _��� " ����� �� � � � �
�
8ORD4YNC���� 4URFACE�6, _��� "����h� �� � � � � �
��
"������� $OMMODORE _��� "����h� �� � � �
��
/EXUS�)$ 1OWER�$OMPUTING _��� "������ �� ��.B �
��
4YS2UEST 0MEGA�1ROJECTS _��� 4$4I �� � � � � �
0PTICAL%RIVE 1OWER�$OMPUTING _���� 4$4* ��� � � � �
5APE4TREAMER 0MEGA�1ROJECTS _��� 4$4* ��� � � � � �
/05&��5RUMPCARD�CAN�BE�USED�ON�BOTH�"����AND "�����
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.ODEL 4UPPLIER 1RICE .ACHINE 4IZE $APACITY %ISABLE�4WITCH 3ATING ISSUE
1$���# 1OWER�$OMPUTING _�� "NY � �� �� � ���, :ES � � � � � �
3'���$ 4ILICA�4YSTEMS _�� "NY ��� �� l ���, :ES � � � � �
�
�
�
3'���$ 4ILICA�4YSTEMS _�� "NY �� � �� � ���, :ES � � � � �
�
�
�
"���� $OMMODORE _��� "NY ��� �� � ���, /O � � � �
�
�
�
;YDEC &VESHAM�.ICROS _�� "NY � � �� � ���, :ES � � � �
$"9��� $UMANA _�� "NY ��� �� l ���, :ES � � � � �
�
�
�
�"��% (OLDEN�*MAGE _�� "NY ��� �� � ���, :ES � � � � �
�
"&)% "PPLIED�&NGINEERING _��� "NY ��� �� l � ����.B /O � � � � � �
*NTEMAL���� 1OWER�$OMPUTING _�� "������ � �� �� � ���, /O � � � � �
%UAL%RLVE 1OWER�$OMPUTING _��� "NY ��� �� l �9���, :ES � � � � �
�
�
�
'LOPTICAL� %ISK %IGITAL�.ICRONICS _��� "NY � �� �� l ���.B :ES � � � � � �
/05&��1$���#�COMES�WITH�BUILT�IN�DISK�COPIER��'LOPTICAL�%ISK�NOT�YET�AVAILABLE� IN�6,�
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���39 4URFACE�6, _��� "��� ��.B ��.B 0PTIONAL &XPANSION�#US � � � � � �
1RO3".�1LUS %ATE� _�� "��� ���K 5RAP%OOR � � � �
3".�.ASTER�� %ATEL _��� "��� ����.B 5RAP%OOR � � �
7���� 7IRGO _��� "���� ��.B � 5RAP%OOR � � � � �
;YDECL�� ;YDEC _�� "��� ����.B 5RAP%OOR � � � �
#ASE#OARD &1% _��� "��� � �.B � 5RAP%OOR � � � �
"SHCOM���K "SHCOM _�� "��� ���K 5RAP%OOR � � � � �
"SHCOM L��.B "SHCOM _��� "��� ��� �.B 5RAP%OOR � � � �
$ORTEX� $ORTEX _��� "��� ��.B � �.B :ES &XPANSION�#US � � � � � �
(71�4ERIES� 4ILICA _��� "������ � �.B ��.B $ARD � � � � �
"���� $OMMODORE _��� "����hg ��.B ��.B $ARD � � � � �
"D3".���� 1OWER�$OMPUTING _��� "�����? ��.B ��.B $ARD � � � � �
$ORTEX���� $ORTEX _��� "����h� ��.B ��.B $ARD � � � � � �
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.ODEL 4UPPLIER 1RICE .ACHINE 1ROCESSOR 4PEED .AX����BIT�3". .ATHS�$O�PRO 3ATING *SSUE
���4PECIAL 0MEGA�1ROJECTS _��� "NY ����� ���.)Z ��.B ����� � � � � ��
� � �� �.AGNUM 0MEGA�1ROJECTS _/" " � � � � 
 ����� ���.)Z ���.B ����� � � � � � ��
;EUS 1OWER�$OMPUTING _���� "����h� ����� ���.); ���.B ����� � � � � � ��
��� ���� 1OWER�$OMPUTING _��� "��� ����� ���.)Z ��.B ����� � � � � � ��
��� ���� I 1OWER�$OMPUTING _/" "��� ����� ���.)Z ���.B � � � � ��
.ERCURY 1OWER�$OMPUTING _���� "���� ����� ���.)Z ���.B ����� � � � � � ��
(�'ORCE 4ILICA _��� "���� ����� ���.)Z ���.B ����� � � � � ��
5URBO����� #YTES�1IECES _�� "��� �������� ���.)Z /O � ��
"D4PEED 4ILICA _��� "��� �������� ���.)Z /O � � � � �
�
79-��� ;$-�-TD _��� "���� ����� ���.)Z ��.B :ES � � � �
������� .ARCAM _���� "������� ����� ���.)Z ���.B :ES � � � � �
"���� 4ILICA _���� "����h� ����� ���.)Z ���.B :ES � � � � � �
�
(�'ORCE 4ILICA _���� "���� ����� ���.)Z � � � � �
'USION'ORTY 1OWER�$OMPUTING _���� "����� �� ����� ���.)Z ���.B :ES � � � �

$4"�.EGA.IDGET #YTES�1IECES _��� "��� ����� ���.)Z ��.B :ES � � � � �
�
"������� 4OLID�4TATE _��� "���� ����� ���.)Z ��.B :ES � � � � �

#������� 4OLID�4TATE _��� "��� ����� ���.)Z ���.B :ES �
�
#������� 4OLID�4TATE _���� "����h� ����� ���.)Z ���.B :ES � � � � �

)ARMS�1RO�� #YTES�1IECES _���� "����hg ����� ���.)Z ��.B :ES � � � �
�
"���� $OMMODORE _���� "����h� ����� ���.)Z ��.B :ES � � � � �
/05&��"LTHOUGH�SOME�������CARDS�APPEAR�TO�RUN�FASTER�THAN�THEIR�i����EQUIVALENTS
� THIS�MAY�NOT�NECESSARILY BE� THE�CASE��"LL� i����CARDS�WILL� RUN�FASTER�INTERNALLY�
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.ODEL 4UPPLIER 1RICE .ACHINE 5YPE $OLOUR 3ESOLUTION 3ATING ISSUE
(5����� &PSON�6, _���� "NY 'LATBED :ES ���DPI � � � � � ��
%AATA4CAN��(4 1ANDAAL _��� "NY )AND�)ELD /O ���DPI � � � ��
1OWER�4CANNER�� 1OWER�$OMPUTING _�� "NY )AND�)ELD /O ���DPI ��
"LFA4CAN (OLDEN� *MAGE _��� "NY )AND�)ELD /O ���DPI � � � � � ��
)ANDY�4CANNER 1ANDAAL _��� "NY )AND�)ELD /O ���DPI � � � ��
4HARP�+9���� 4ILICA _��� "NY )AND�)ELD :ES ���DPI � � � � �

(ENI4CAN %ATEL _��� "NY )AND�)ELD /O ���DPI � � �
(OLDENLMAGE (OLDENIMAGE _��� "NY )AND�)ELD /O ���DPI �
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4HARP�+9���� 4ILICA _���� "NY 'LAT#ED :ES� ���DPI � � � � �
1ANDAAL�4CANNER 1ANDAAL _��� "NY )AND�)ELD /O� ���DPI � � � �
1OWER4CANNER 1OWER�$OMPUTING _�� "NY )AND�)ELD /O� ���DPI -*
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.ODEL 4UPPLIER 1RICE 3EALTIME $OLOUR 3EALTIME�$OLOUR "NIMATION 3ATING *SSUE
%GI5IGER�** 4"�) _��� /O :ES /O /0 � � � � ��
7�-AB "$4 _��� :ES :ES :ES /O � � � � ��
%IGI7IEW�� 4ILICA _��� /O :ES /O /O � � � �
$OLOUR1IC +$- _��� :ES :ES :ES /O � � � � �
7*%*"MIGA 3OMBO _��� :ES :ES /O :ES � � � � �
7IDEON 1OWER�$OMPUTING _��� /O :ES /O /O � � �
'RAME(RABBER .ARCAM _��� :ES :ES :ES :ES � � � � �
7IDEO%LGITISER %ATEL _�� :ES :ES /O /O � � � �

-)/(��-�'*&�,-
.ODEL 4UPPLIER 1RICE 4TEREO 7OLUME�"DJUST� 3ESOLUTION 3ATING *SSUE
4TEREO.ASTER .ICRO%EAL _�� :ES :ES ��BIT ��
5ECHNO4OUND /EW�%IMENSIONS _�� :ES /O ��BLT � � � � �
"UDIO�&NGINEER )#�.ARKETING _��� :ES :ES ��BIT � � � � � �
1ERFECT�4OUND�� )#�.ARKETING _�� :ES :ES ��BLT � � � ��
4AMPLE4TUDIO�� %ATEL _�� :ES /O ��BIT ��
4OUND�.ASTER )#�.ARKETING _��� :ES :ES ��BLT � � � � �
.ICRO4AMPLER %ATEL _�� :ES /O ��BIT �
4OUND5RAP�� 0MEGA�1ROJECTS _�� /O /O ��BIT � � � � �
"."4�� .ICRO%EAI _��� :ES :ES ��BIT � � � �
4TERO4AMPLER� 5RILOGIC _�� :ES :ES ��BIT � � � �
(71�%44 4ILICA _�� :ES :ES ��BIT � � � � �
"%���� )#�.ARKETING _5#" :ES :ES ���BIT � � � � �
"%���� )#�.ARKETING _5#" :ES :ES ���BIT � � � � �
"UDITION�� )#�.ARKETING _�� :ES :ES ��BIT � � � � ��
"UDIO�4CULPTURE 4.( _�� :ES :ES ��BIT � � ��
/05&��"%�����AND�"%�����ARE�FOR�"�������ONLY
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.ODEL 4UPPLIER 1RICE 'ADE %ISSOLVE 4�7)4 3(#�1ASS�THRU 3ATING *SSUE
)AMA���� )AMA�17"$ _��� :ES :ES :ES :ES � � � � ��
.ICRO(EN 1OWER�$OMPUTING _��� :ES :ES /O :ES � � � �
.INI(EN "4"1 _�� /O /O /O /O ��
3OC(EN 4ILICA _��� :ES :ES /O /O � � � � �
3OC(EN� 4ILICA _��� :ES :ES /O :ES � � � � ��
"���� .ARCAM _��� /O /O /O :ES � � �
�����'.$ .ARCAM _��� :ES /O /O :ES � � �
"����4�7)4 .ARCAM _��� :ES :ES :ES :ES � � � ��
"���� .ARCAM _��� /O /O /O :ES � � � � �
(45�(OLD 5HIRD�$OAST _��� :ES :ES :ES :ES � � � �
7IDEO$ENTRE� (� _���� :ES :ES :ES :ES � � � �
7IDEO$ENTRE� (� _���� :ES :ES :ES :ES �
7IDEO.ASTER�7.�� 1OWER�$OMPUTING _��� :ES :ES :ES :ES � � � �
7FDEOCOMP�(���� 4ILICA _���� :ES :ES :ES :ES �
*MAGE.ASTER /ERIKI _���� :ES :ES :ES :ES � � �
1RO(EN (ORDON�)ARWOOD _��� /O /O /O :ES
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3EMBRANDT 1OWER�$OMPUTING "����hg _���� ���BIT ���BIT ����X���� � � � � ��
"7IDEO��� $HECKMATE "����h� _��� ���BIT ���BIT ���X��� � � � ��
"7IDEO��� $HECKMATE "����hg _��� ���BIT ���BIT ���X��� � � � � ��
)".�& $HECKMATE "��� _��� 1SEUDO ���BIT ���X��� � � � � � �
%$57 4ILICA "��� _��� 1SEUDO ���BIT ���X��� � � � � ��
(71�*7��� 4ILICA "����hg _���� ���BIT ���BIT ���X��� � � � � ��
)ARLEQUIN "$4 "����hg _���� ���BIT ���BIT ���X��� � � � � � ��
/05&��"����DEVICES�CAN�BE�USED�ON�ALL�"MIGAS
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.ODEL 4UPPLIER 1RICE 4IZE 3ESOLUTION 3ATING *SSUE
1ODSTAT�15����� )#�.ARKETING _��� �X��� � � � � � � � � � �
(ENITIZER %ATEL _��� �X�� � � � � � � � �
$HERRY�.K� $HERRY _��� �X��� � � � � � � � �
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.ODEL 4UPPLIER 1RICE 1INS 4PEED	$14 'ONTS #UFFER 3ATING *SSUE
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���$ $ITIZEN _��� ���	COLOUR
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1�� /&$ _��� �� ��� � �, � � � � �
-��D $ITIZEN _��� �� ��� � �, � � � � �
4WIFT�� $ITIZEN _��� � ��� � �, � � � � � �
4WIFT��� $ITIZEN _��� �� ��� � �, � � � � �
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-$��� 4TAR _��� �� �� � ��, � � � � �
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.ODEL 4UPPLIER 1RICE 5YPE 3ATING ISSUE
*$%�,ICK#ACK 4ILICA�4YSTEMS _�� ,EYBOARD�SWTCHABLE�30.�SHARER � � � � �
3OC,EY 4ILICA�4YSTEMS _��� $HROMAKEY�FOR�3OC(EN�1LUS�GENLOCK / �"
(OLDEN�(ATE 4ILICA�4YSTEMS _/�" ��.)Z�������1$�&MULATOR�FOR�"MIGA������ � � � �
*�0 �1ORT 4W*TCH4OFT _�� &LECTRONICS�1ROJECTS�K IT � � � � ��
4OUND�&NHANCER 0MEGA�1ROJECTS _�� *MPROVED�"MIGA�SOUND�CAPABILITIES � � � � �
,LCKSWITCH 0MEGA�1ROJECTS _�� ,EYBOARD�SWITCHABLE�30.�SHARER i
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"SHCOM ������������ &1% ����������� .ARCAM�-TD ������������ 1OWER�$OMPUTING� ������������ 4WITCHSOFT �����������
#YTES���1IECES ������������ &PSON�6, ���������� .ICRO%EAL ����������� 1ROTAR ����������� 5HIRD�$OAST�5ECHNOLOGIES ����������
$HECKMATE�%IGITAL� -TD ������������� &VESHAM�.ICROS ����������� /AKSHA�6, ����������� 3OMBO ������������ 5RILOGIC �����������
$ITIZEN ����������� (��7IDEO�4YSTEMS ����������� /&$ ������������� 4"���) ������������������� 7IRGO �����������
$OMMODORE ������������ (ASTEINER ������������ /ERIKI ���������� � 4ILICA�4YSTEMS� ���������� � 854�&LECTRONICS �����������
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HILIPS�$.�����**�STEREO�
COLOUR�MONITOR�HAS�
BECOME�PRETTY�MUCH�A�
STANDARD� IN�THE�"MIGA�

WORLD
�AND� RIGHTLY�SO��0F�COURSE�WE�
IN�THE��+(& ��'-..$/�OFFICE�ARE�WELL�
LOOKED�AFTER�� �WE�ALREADY�HAVE�
1HILIPS�MONITORS�� #UT�MANY�OF�YOU�
OUT�THERE�MUST�BE�STRUGGLING�WITH�
MODULATORS�AND�57S�WITH�DODGY�
TUBES��4O
� BEING�THE�GENEROUS�SOULS�
THAT�WE�ARE
�WEjVE�PERSUADED�
1HILIPS�TO�DONATE�TWO�MONITORS�FOR�
US�TO�GIVE�AWAY��+UST�THINK�OF�IT�� �NO�
MORE�EYE�STRAIN�

"ND�THATjS� NOT�ALL��8EjVE�GOT�TWO�
SMASHING�BRIGHT�RED� 'ERRARI�
5ESTARROSSA� RADIO�CONTROL�CARS�TO�GIVE�
AWAY�AS�RUNNER�UP�PRIZES��5HESE�CARS�
ARE�GREAT�FUN�� THEY�VE�ALREADY�STARTED�
QUITE�A� RACING�FAD� AT�THE�OFFICE�

8HATjS�THE�CONNECTION�BETWEEN�
MONITORS�AND� RACING�CARS
�YOU�MUST�
BE�WONDERING�� *T�S�ALL� PART�OF�1HILIPS��
NEW�PROMOTION�� &ACH�MONITOR�COMES�
WITH� A�COPY�OF�(REMLIN�(RAPHICSj�
-OTUS� 5URBO�$HALLENGE� **�GAME
� AND�
EVERY�PURCHASER�	OR�WINNER�OF�THIS�
COMPETITION
�CAN�ENTER�1HILIPS��
COMPETITION�� &ACH�MONTH� ��� LUCKY�
PEOPLE�WILL�WIN�ONE�OF�THE�ABOVE�
MENTIONED� 'ERRARIS�� AND�THE�OVERALL�
WINNER�WILL�GET�TWO�TICKETS�FOR�THE�
4ILVERSTONE�(RAND�1RIX
� COMPLETE�
WITH� HELICOPTER�TRIP
�GRANDSTAND�
SEATS�AND�A�CHANCE�TO�MEET�A

'ORMULA�0NE�PERSONALITY�
4END�YOUR�ANSWERS�TO�THE�

QUESTIONS�BELOW�ON�THE�BACK�OF�A�
POSTCARD�OR�SEALED�ENVELOPE�TO��
3ACEY�CHASEY�HEART�
"MIGA�4HOPPER
���.ONMOUTH� 4TREET�
#ATH�#"���%-
5HE�CLOSING�DATE� IS�/OVEMBER����0NLY�
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