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,A;9KKG�%% �� �9F +������ �#� �� "MBALKM� (�����HJAFL=J ��
�9DA?9JA��� �� 0@=�)MKA;�DA:J9JA9F �� �O9J<��GFKLJM;LAGF�'AL ��
/AF?D=�"J9E=��GFLJGDD=J �� 0@=�)9?A;�G>�)MKA;�9F<�)% %� �� 4�� ����� ��
�GEEG<GJ=� �����)GFALGJ �� +F=/LGH�)MKA;�/@GH �� 4�� ����� ��
*=PMK�,JG��9;C?JGMF<K �� /LM<AG �� ,��09KC ��
)A;JGNAL=;�)GFALGJ �� 0JM=�,JAFL��� �� �;;M0J9FK�� ��
.,9AFL �� )MDLA"9;=�9J<�� �� �/%)�� �"ADAF?�/QKL=E ��
3GJ<OGJL@����#� �� )=?9EGMK= �� 4�GHQ�,JG>=KKAGF9D ��
�Q?FMK�,JG>=KKAGF9D���� �� &GQKLA;C�EGMK=�KOAL;@=J �� 4/LAL;@� =KA?F=J ��
�DALR��9KA;�� �� .=>=J=F;=�@9J<�<JAN= �� 0MJ:GL=;@������� ��

*L9C@:��FD8@E�1FIC;� ���
.ORE�REVIEWS�� 1LENTY�OF�USEFUL� APPLICATIONS�UNDER�
THE� SPOTLIGHT�THIS�MONTH� INCLUDING�AN�EDITOR� AN�
AUTOMATED�COMPRESSER�AND�A�NUMBER�OF�GRAPH�
PLOTTERS�1-64�A� LOOK�AT�DISK�MAGAZINES

".*("�4)011&3�m �*446&����m �+"/6"3:������ +
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*/ % *� % IRE C T � .A IL� IS� O RIG IN A L� AND� VE RY � EXC ITING ��
#E FO RE � YOU � BUY � M A IL� O RD E R � YOU � M U S T� F IR S T � BE�
C O N F ID E N T � T H A T � YOU � W IL L � RE CE IV E � TH E � P RO D U C T �
YO U iVE� O RD E RE D � AND� TH A T � TH E � SU P P LIE R� S T I L L � BE�
TH E RE � IN� TH E � FU TU RE �SHOU LD � YOU� NEED�TH EM �

" �M A IL� O RD E R � PURCHASE � F RO M � */ % *� IS�A�SAFE�AND�
SECURE� DEC IS ION �AND� H E RE iS�WHY�
*/ % *� IS� A � W H O LLY � OWNED � SUBS ID IA RY � O F �A � PUB LIC �
COM PANY � NOW � IN� I T i S� TE N TH � YEA R� O F �TRA D IN G � AND�
SPEC IA LIS ING � IN � TH E � SUPP LY � O F � C O M P U TE R � P RO D c
UCTS�

8 ITH � A� TU RN O V E R � A PP ROACH ING � _��� M ILLIO N � PER�
A NNUM � WE� HAVE� TH E � RE SOU RCES � AND � TH E � P U R c
C H AS IN G � P O W E R � TO � O F FE R � YOU � TH E � B E S T� DEA LS �
D E LIVE R� TH EM � N EX T� DAY� NA TIO NW IDE � AND� ALWAYS�
BE� A ROUND �WHEN �YOU� NEED� US�
5 H E � */ % * � SA LES� TE A M � HAVE � BEEN � T RA IN E D � TO

4"-&4�"/%�4611035

�" #!� � �����*,)  �-#)(�&�*��%

4OM E �AD VE RTIS E RS �A RE �F I T T IN G �� �� �� D RIVES �TO �" M IG A � * ��
5 HE �" M IG A �WAS�N E VE R�DES IGNED �TO �A CCEP T�� �� ��D RIVE ��
F I T T IN G �ONE �TO TA L LY � IN VA LIDA TES �ANY�$ OM M O D O RE �8 A R R �
*ND I�O N LY �O FFE R �O FFIC IA L� � �� �� *% & �D RIVES �O FFIC IA LLY �A CCEP T�

8 A N G � *$ - �AND�$ OM M O D O RE �

*/ % *� A RE � N OW � ABLE � TO � O FFE R � C OM P E TIT IV E � C RE D IT �
FA C I L I T IE S � ON � A LL� O RD E RS � O V E R � _����� " L L � C RE D IT �
FA C I LIT IE S � A RE � S U B JE C T� TO � S TA TU S � AND � APP LICA N TS �
M US T�BE�O VE R�THE �AGE�O F � ���
* F �YOU � W OU LD � LIKE � A� Q U O TE � S IM P LY � CA LL� O U R � O U R �
SALES� LIN E � W HE RE � A CCEP TAN CE � CAN� N O RM A LLY � BE�
NO TIF IE D � W ITH IN � TH E � H OU R�� 8 E � A RE � A LSO� AB LE � TO �
O FFE R� $ RE D IT � *NSURANCE � TO � CO VE R� RE PAYM EN TS � IN�
THE �E VEN T�O F �SICKNESS�O R �U NEM P LO YM EN T�

"13 �������8 3 *5 5 & / �2 6 0 5" 5 *0 / 4 �
"7" *-" # -& �0 / � 3&26&45
�" FTE R �D EPOS IT�PAID

5)& �8 *-% �5) & �8 & *3% �" / % �5)& �8 *$ ,&% �"����
AN�IDEAL�STARTER�PACK�CONTAINING�A�CONSID�� �� � � �
ERED�MIX�OF�SOFTWARE�MAKING�THE�MOST�OF� - 0 8 � - 0 8 �
THE�"MIGAS�CAPABILITIES�� 13*$&4
1"$,�$0/ 5" */ 4 �
�� "��� �4 INGLE �% RIVE �
][b� # U ILT � IN�5 7 �. O D U LA TO R �

*� .B�. EM O RY �
1USHOVER��( RA NDP RIX �

i� 4 ILLY �1 U TTY ��% E LUXE �1 A IN T�***�
.OUSE�AND �.ANUALS

) ) �������

S������
��

8"3/*/(

� �'�
	����&������#�������!����!������#�
�03%&34�07&3�_����46#+&$5�50�45"564

( E N E RA L� IN FO RM A T IO N � RE G A RD IN G � P R O D U C T � IS�
AVAILAB LE � F RO M � O U R � SALES� TE AM � H OW EVE R� TE C H c
N ICA L� S U P P O R T � IS � A LW AYS � ON � HAND � SH OU LD � YOU �
NEED� ASSISTANCE�

" LL� P RICES�Q UO TED � A RE � INC LUS IVE �O F�7 " 5 �

TA KE � Y O U R�O RD E R �W ITH � THE � U TM O S T�CA RE � AND� E FFIc
C IE N C Y �� " L L � S TO C K � O FFE RE D � F O R � SA LE � IS� H E LD � IN �
S TOCK� CE N TRA LLY � A T� O U R �G ROUP �W A RE � HOUSE� C OM c
P LE X � AND � IS� A V A ILA B LE � F O R � N E X T � DAY � D E LIV E RY  �
D IRE C T� TO �Y O U R�H OM E �O R �BUSINESS�� * F �A T�ANY� T IM E �
WE� A RE � O U T � O F � S TO CK � Y O U R � M ONEY � W IL L� N O T � BE�
BANKED� U N TIL� THE � P RO D U C T� IS� AVA ILAB LE � 	A� P O IN T�
W O RTH � CHECK ING �SHOU LD �YOU � BE� TEM P TE D � TO � P U Rc
CHASE�E LSEW HERE 
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������ 1ROCESSOR� 1$.$*"�4LOT��� � �.#� $HIP�3".�� ����� *NTER�
""�$HIPSET�� � � #UILT�IN�57�MODULATOR��� � "LPHA�NUMERIC�KEYPAD�

�	�� ���.ONTHS�AT�HOME�MAINTENANCE�� " �? � � �? � �����

'3&&� _ � � � � � � � # 1
� � 8 ORDWORTH�"("JJ�� 1RINT�.ANAGER�JFC� %ELUXE�1AINT� *7�"("� 0SCAR���
)E� %ENNIS�5HE�.ENACE�"("

��.0/5)4�*/5&3&45�'3&&�$3&%*�
%EPOSIT� _������������������

_�������PAYMENTS�O F� � � � � ��_��������_��* �
'3&&� 5OTAL� *NTEREST�

%&-*7&3:� 'REE�1RICE������������ _������
� �4UBJECT�TO �4TATUS

	&XCLUSIVE�TO � *NDI

�"PPROX� ����TIMES�FASTER�THAN�AN�"��������

5HIS�IS�THE�ULTIMATE�POWER�CONFIGURATION� IF��OU R�DREAM�IS�TO�
OWN�THE�QUICKEST�"�����EVER�THEN�TAKE�A�LOOK�AT�THIS�
SPECIFICATION�
��"MIGA� ������ ��.B������ BIT�'AST�3".� 	&XPANDIBLE�TO �AN�
"MAZING� ����.B��
���.ICROBOTICS�.�����9"�8���.);�..6�
	"PPROX� ���� TIMES�FASTER�THAN�AN�"����������
�� � ���.ONTHS��"T�
)OME�8ARRANTY����$HOICE�OF�)ARD�%RIVE�$APACITIES���0PTIONAL�
��.);�������'16�.ATHS�1ROCESSOR�
���.B�7ERSION� _������
����.B�7ERSION�
����.B�7ERSION�
��������.);�'16

_������
_������
_������

/&8 �%&4,501�%:/". *5& �) �1 � 1"$,4�
���.B�)ARD�%RIVE�1ACK� _�����?
����.B�)ARD�%RIVE�1ACK� _����� 
����.B�)ARD�%RIVE�1ACK� _����� 

#( � #�. � &� -� &�-
5&-������������'"9������������

�AM����PM�.ONDAY�TO�'RIDAY�
���AM�����PM�4ABAT+AY�

" LL� P RO D U C TS � A RE � G U A RA N TE E D � FO R � ��� M O N TH S � �
4OME� P RODUC TS �C A RRY �A� ���M ON TH S � A T�H OM E � SERc
V ICE � AND� RE P A IR � GUA RAN TEE � 	W HE RE � IN D ICA TE D 
�� *N �
THE � U N LIKE LY � E VEN T� TH A T � ANY� P RO D U C T� PURCHASED �
F RO M � */ % *� A RRIVE S � A T �Y O U R � HOM E � FAU LTY � W E �W ILL�
CO LLE C T� F RO M � Y O U R� H OM E � AND� REP LACE � TH E � P RO D c
U C T�C OM P LE TE LY �FRE E �O F �CHARGE �

" S � P A R T � O F � O U R � P O L IC Y � O F � C O N T IN U A L� P RO D U C T �
D E VE LO PM EN T� AND� RE F IN EM E N T � W E � RE SE RVE � THE �
R I G H T � T O � CH A N GE � S P E C IF IC A T IO N S � O F � P RO D U C TS �
A D VE RT IS E D �� 1 LEASE� C O N F IRM � C U R RE N T � S P E C IF ICA c
TIONS �A T �TH E �T IM E �O F �O RDE RING �

1RICES�ARE�VALID�FO R�MONTH�O F�PUBLICATION�ONLY�

_�����

_�����

_ ������

�,��#.� ��#&#.#�-

&91035�&/26 *3 *&

%ID�YOU�KNOW�THAT�*NDI� REGULAI�
DELIVER�THROUGHOUT�THE�WORLD �
'AX�OR�5ELEPHONE�US�FOR�AN� IM�
ATE�RESPONSE�
� � *MMEDIATE�PRICE�QUOTE

� � %ELIVERY�ANYWHERE�IN�THE�7=�
IN�AN�AVERAGE���DAYS�DOOR�TC

� � 7ERY�COMPETITIVE�DELIVERY�RA

� � 7"5�FREE�EXPORT�INVOICES�

� � *NCLUDES�FREE�INSURANCE�

� � 5RACEABLE�AIRWAY�BILL� REFERER�
DETAILS�

� � -OCAL�TELEPHONE�CONTACT�IN�Y�
COUNTRY�

&91035�/6.#&3
5&-��	��
������������
'"9��	��
������*���4

�  .�, �-� &� - �� ( � �
- * �� #� & #- . �-�,0 #� �

*T�S�HERE���5HE�NEW�"MIGA���������
5HE� /&8�"MIGA���������� FEATURES� A� &$������
PROCESSOR� RUNNING� AT� AN� INCREDIBLE� ��.HZ� AND�
UPGRADABLE� AT� A� LATER� DATE� TO � A� FASTER� PROCESSOR��
5HE� ��������� HAS� A� POWERFUL� �� .B� OF� ��� �� BIT�
3".�EXPANDABLE�TO� ���.B�USING�INDUSTRY�STANDARD�
��� �� BIT� 4IMMS� MODULE�� *N� LINE� WITH� THE� "MIGA�
'LAGSHIP����������THE����������FEATURES� THE� NEW�
"("�GRAPHICS� CHIPSET�GIVING�YOU� A�MASSIVE�PALLET�
OF� ����� MILLION� COLOURS�� " � RANGE� OF� HARD� DRIVE�
OPTIONS� ARE� AVAILABLE� FROM � ��� �� ���� .B� AND�
INCLUDES�A�4$4*�OPTION�
8ITHOUT�A�DOUBT�THIS�IS�THE�BEST�VALUE�"���������CONc
FIGURATION�IN�THE�6,
��������*��.+)%� H013*$&

_������
" �FULL�RANGE�O F�APPROVED�UPGRADES�ARE�AVAILABLE�FOR�THE�
���������INDUDING�ADDITIONAL�MEMORY�MODULES�HARD�
DRIVES�'16�S�	������������
AND�THE����B IT�0PAL�7ISION�
GRAPHICS�AND�VIDEO�SYSTEM ���

_ � 
 � 

/ &8 �. 0/ *50 3 �3"/(&
5)&� /&8� %6"-�4:/$������ .ONITORS� HAVE�
BEEN� SPECIALLY� DESIGNED� FO R� THE� /EW� "MIGA�
����� AND� ����� COMPUTERS�� #OTH� MONITORS�
FEATURE�BUILT��� IN�STEREO�SPEAKERS�

�����'FE@KFI�_������
���INCH�SCREEN�SIZE��������MM�DOT�MATRIX

1ARNET�"DAPTOR�FO R�$%57
$ONNECT� A� $%57� PLAYER� TO � ANY� "MIGA� AND�
ACCESS� THE�WORLD� O F� $%� �� 30.�SOFTWARE�5HE�
1ARNET� INTERFACE� AND� SOFTWARE� W ILL� ALLOW� THE�
"MIGA� $%57� TO � BE� USED� AS� A� $% � �� 30.�
DRIVE�WITHE�ANY�"MIGA�AND�WILL�GIVE�ANY�"MIGA�
OWNER�ACCESS�TO �THE�VAST� RANGE�OF�$%57�SOFTc
WARE�CURRENTLY�AVAILABLE�
5HE� $%57� PLAYER� OFFERS� EXCELLENT� VALUE� FO R�
MONEY�WHEN� COMPARED�WITH� A� STANDARD� $%� ��
30.�DRIVE� AND� INTERFACE�� .OST� $%� �� 30.�
DRIVES� W ILL� SET� YOU� BACK� OVER� _���� WHILE�
$%57� WILL� COST� YOU� LESS� THAN� _���� AND� WILL�
PLAY� AUDIO� $%�S� IN� ADDITION� TO � $%��� 30.� ��
$%57� DISKS� YOUR� "MIGA� INTERFACE� CABLE� AND�
1%� DISK�WITH� DRIVER� SOFTWARE� FOR�YOUR�$%57�
PLAYER�� 	5HE � 1A RNE T� ADAP TE R� CAN� BE�
USED�TO � LIN K �ANY�"M IGAS�TOGE THE R


S�����

"������4%�" �SINGLE�DRIVE�"MIGA�FO R�THOSE�OF�YOU� REQUIRING�A�BASIC�"����AT�A�VERY�
PETITIVE�PRICE�
1"$, � */$-6%&4 ��"����SINGLE�DRIVE� BUILT�IN�57�MODULATOR� *� .B�MEMORY�� ���
.ONTHS�AT�HOME�SERVICE

���5� � � � � � S����� �
"����&1*$�1"$, �	���.B�) % 
�1"$, �*/$-6%&4 �
"����) ARD �% ISKS�	��.B
��� *� .B�. EM ORY �t � &PIC� 3OME� .YTH�� � ��
1URSUIT�� � "MIGA�5EXT�� � %ELUXE�1AINT�***�)E� ���.ONTHS�AT�HOME�SERVICE�

= $ W V � � S�����
*/ % *�"����"$$&4403:�1"$,
�Ib� .ICROSWITCHED�+OYSTICK�� � -OCKABLE�%ISK�#OX�� � %ISK�8ALLET� ���#LANK�%�
,ICK�0 FF��� 1IPEMANIA� 4PACE�"CE�� � 1OPULOUS� ;APSAC�"����$ARRY�$AS�
� � ;APPO�5 ���4HIRT�

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

*/%*�13*$&�_�����

0.#0�7 *% *�". *(" ���	35
��'OR�THE�MORE�SERIOUS�USER�THIS�
����B IT�VERSION�WILL�AGAIN�CAPTURE�FROM�FROM�ANY�VIDEO�SOURCE�WITH�TRUE�
LOTO� REALISTIC�IMAGES��" �STAGGERING� �����MILLION�COLOURS�CAN� BE�UTILISED�
ITH� INCREDIBLE�RESULTS��'ULL�"("�CHIPSET�SUPPORT�� ���g����������
/%*�13*$&�_������� * . * ��������

". *("�1&3*1)&3"-4
�. # �4 . " 3 5$ " 3 % ��5HE�ORIGINAL�AND�STILL�
THE�ONLY�FULLY�1$.$*"�COMPATIBLE�MEMORY�
CARD�FOR�"�����"�����$OMES�WITH�LIFETIME�
GUARANTEE��#EWARE�OF�CHEAP�IMITATIONS�
*/ % *� 13*$&�_��������
�.#�4."35$"3% ��4AME�AS�ABOVE�BUT�
MAXIMUM��.#�
*/ % *� 13*$&�_������

5$* / *%5 1 3 *$&�_�� ��ei� ��?
" 1 1 � ���*� */$ �"S�ABOVE�ONLY�� ��,�
%� CLOCK� */% *� 13*$&�_�����

30.#0�7*%*�".*("�*�	35
��#ASED�ON�THE�BEST�SELLING�7IDI�
"MIGA� ����5HIS�ALL�NEW�VERSION�OFFERS�REAL�TIME�COLOUR�CAPTURE�FROM�
ANY�VIDEO�SOURCE��'ULL�"("�CHIPSET�SUPPORT�AS�STANDARD�FOR�ALL�"�������
�����USERS�

*/%*�13*$&�_�������

%*4,�%3*7&4
;"110�&95&3/"-�'-011:�
:OU�VE�SEEN�ALL� THE�REVIEWS�ON�
THIS�POPULAR�AND�AFFORDABLE�
SECOND�"MIGA�DRIVE��
$OMPATIBLE�WITH�ALL�"MIGAS�

������

�T$�1� ),�����'��,�,�&��-��

HE�ALREADY�ACCLAIMED�0PALVISION� #OARD� TAKES�THREE�
JRTHE R� LEAPS� INTO�THE�FUTURE�W ITH� THE�OFFICIAL� LAUNCH�
F �THE�0PALVISION�MODULES��8 ITH � TRU LY�AWESOME�
APABILITIES�THE�"MIGA�CAN� NOW�BECOME�THE�MOST�
ROFESSIONAL������BIT�VIDEO�GRAPHICS�POWER�STATION�
VER�

*/%*�13*$&�_�����
2UA LITY ����O U T�O F ����� &XCEPTIONA L�VA LUE�FO R �MONEY��

". *( " �$0. 165 */( �+"/ � ��

*���4�.0/*503�
$OMMODORES�ORIGINAL�AND�
BEST�SELLING�COLOUR�STEREO�
MONITOR�
% 0&4� / 0 5 � */ $ -6 % & � 4 5" / % �

, G O � k ��� _������
	_������� I F �PURCHASED�W ITH �
"������" � ������" � ���


5HE�/&8�01"-�7*4*0/�SYSTEM	3EV��

5HE�AMAZING�0PALVISION������BIT�GRAPHICS�BOARD�AND�SOFTWARE�SUITE�HAS�BEEN�
UPDATED�AND�IS�NOW�EVEN�BETTER�VALUE�FOR�MONEY�
5HE�SOFTWARE�SU ITE �NOW �INCLUDES�
0PAL�1AINT�7������/OW�INCLUDES�KILL�MAGIC�WAND�IMPLEMENTATION�AND�
"LPHA�$HANNEL�THAT�ALLOWS�PHOTO�COMPOSITING�WITH�SELECTABLE�LEVELS�ON�A�
PIXEL�BY�PIXEL�BASIS�5HE�NEWi�$HROMINANCE�EFFECT�ALLOWS�ABSOLUTE�REAL�TIME�
CONTROL�O F�IMAGE�CONTRAST�BRILLIANCE�AND�RE���MAPPING�OF�COLOURS�
0PAL�" N IM."5& �7������OFERING�REAL�TIME�PLAY�BACK�OF�ANIMATIONS�CREATc
ED�BY�RAY�TRACERSi� LANDSCAPE�GENERATORS�MORPHERS�AND�ALL�OTHER������#IT�
jSOFTWARE�
0PAL�) O TKEY�7������%ISPLAY�0PAL7ISION�GRAPHICS�ANYTIME�WITH�KEY�
COMBINATIONS� 
� Q
�'F:E6�D:>A=I	�:E�D�2�DA64E24F=2C�AC@5F4E�
��>:82��@>AFE:?8�
�+?5@F3E65=I�E96�7:?6DE	�>@DE�AC@76DD:@?2=�A2:?E�AC@8C2>�E@�2CC:G6�@?�E96�

�> :82�����>:82��@C>2E
�&C@76DD@?2=�BF2=:EI�2E�E9:D�&C:46�42?�E�36�EFC?65�2H2I����"MIGA�6SER�
*NTERNATIONAL
�*96�G6C5:4E�H2D�F?2?:>@FD�
�3C:==:2?E�� �
���>:82�)9@AA6C� ; �

S������

"6%*0 �7*46"-
.&(". *9 ��-OW�COST�HI�SPEC�DIGITAL�EFFECTS�
CARTRIDGE�PLUGS� INTO�THE�PRINTER�PORT�OF�THE�"MIGA��
"LLOWS�STEREO�SAMPLING�FROM�ALMOST�ANY�MUSICAL�
SOURCE�

*/%*�13*$&�_������. �������

30$5&$�30$(&/�1-64�
"S�ABOVE�BUT�WITH�EXTRA�FEATURES�SUCH�AS�
TINTING�AND�SIGNAL�INVERSION��"LLOWS�FOR�REAL�
TIME�EDITING�O F�GRAPHICS��$OMPATIBLE�WITH�ALL�
"MIGAS� ������
*/%*�13*$&�_�������

30$5&$�30$,&:�
5HE� ULTIMATE�ACCESSORY�FO R�"MIGA���7IDEO�FANS��4EPARATE�3(#�CONc
TROLS�TO �CHROMA�KEY�ON�ANY�COLOUR�

*/%*�13*$&$������� */ % *� ������

��&/2��*�#(.�#0��!�
$OMBINES�POWERFUL�TOOLS�WITH�AN� INTUITIVE�INTERFACE�SO�BOTH�PROFESc
SIONALS�AND�BEGINNERS�ALIKE�CAN�GET�SUPERB�RESULTS�QUICKLY��/EW�
ENHANCEMENTS�TO �THE�SOFTWARE�INCLUDE�THE�ABILITY�TO �PAINT�AND�ANIMATE�
IN������COLOURS� IN�THE�"MIGA�S�)".�	)OLD�AND�.ODIFY
MODE��/EW�
ANIMATION�FEATURES�ALSO�INCLUDE�METAMORPHOSIS�ALLOWING�YOU�TO �CHANG�
ONE�IMAGE�INTO�ANOTHER��:OU�DETERMINE�THE�NUMBER�OF�FRAMES�AND�
%1AINT�*7�DOES�THE� REST�
*/%*�13*$&�_������ */%*� ������

� "����� "���"�� ���!!�����
5HE�ULTIMATE�IN� IMAGE�PROCESSING�PROVIDING�MANY�KEY�BENEFITS� TO �"MI��
USERS�WORKING�WITH�PICTURES�8ITH�"%1RO�YOU�CAN� READ�WRITE�AND�COI�
VERT�BETWEEN�MOST�COMMON� IMAGE�FILE�FORMATS�WITH� UNMATCHED�FLEXIc
BILITY��'ULL�SUPPORT�FO R�+1&(� IMAGE�MAKES�IT�POSSIBLE�TO �MAINTAIN�AN�
IMAGE�LIBRARY�IN�FULL������B IT�COLOUR�W ITHOUT�NEEDING�MASSIVE�HARD�DRIV�
STORAGE��5YPICALLY�A�����,B�IMAGE�CAN�BE�COMPRESSED�DOWN�TO ����,B

*/%*�13*$&�_�������� . J J �������
,��&����0�

*S�A�FULL�FEATURED��%�ANIMATION�MODELLING�AMD� RENDERING�PROGRAM��
8 ITH �3EAL� �%�7��YOU�CAN�PRODUCE�HIGH�QUALITY�IMAGES�AND�ANIMATION��
OF�THREE�DIMENSIONAL�MODELS�WITH�AN�ASTONDING�LEVEL�O F�REALISM�� *MAGIR�
CREATING�AN�ANIMATION�THAT�SHOWS�A�HANDFULL� OF�BALLS�BOUNCE�DOWN�A�
FLIGHT�O F�STAIRS�TO �THE�BOTTOM��(RAVITY�COLLIISION�DEFLECTION�AND�THE�ELS�
TIC ITY�O F�THE�BALLS�ARE�ALL�AUTOMATICALLY�CALCULATED�BY�THE�PROGRAM�

#(� #�*,#��S������� V V ���������
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*S�THE�ULTIMATE�ON�PROFESSIONAL�VIDEO�TITLING��5HE�EMINENT�DESIGN�OF�
TYPEFACES�THE�UNLIMITED�CHOICE�O F�TYPOGRAPHICAL� DETAILS� THE�HIGH� RESOL�
TION�AND�THE�MORE�THAN����EXCITING�WIPES� RESULT�IN�VIDEO�CAPTIONING����
EXQUISITE�QUALITY��/O�WONDER�THAT�4CALA�IS�USED�BY�LEADING�TELEVISION�
STATIONS�AROUND�THE�WORLD�� L A . . �� �� �I*�*/%*� �������

*/%*�13*$&�_�������ALSO�AVAILABLE
-��&� �")'��. #.&�,
*/%*�13*$&�_������ # 8 �������
0 #��) �� #,��.),

8 ITH�7IDEO�%IRECTOR�ANYONE�WITH�AN�"MIGA�A�CAMCORDER�AND�A�7$'�
CAN�QUICKLY�AND�EASILY�CATALOGUE�AND�EDIT�THE�BEST�MOMENTS�FROM�THEII�
VIDEO�TAPES��7IDEO�% IRECTOR�IS�EXTREMELY�EASY�TO �USE�YOU�CAN�ACTUALL��
CONTROL�YOUR�CAMCORDER�AND�7$3�FROM�YOUR�"MIGA�SCREEN� ��7IDEO�
% IRECTOR�COMES�WITH�EVERYTHING�YOU�NEED�TO �GET�STARTED��5HE�HARDc
WARE�TO �CONTROL�YOUR�CAMCORDER��AND�7$3�IS� INCLUDED

*/%*�13*$&�_������� . # �������
�$ AM CO RD E R �M U S T�HAVE�A �- " / $ �O R �$ O N TRO L� - �COM PA TIB LE �P O R T �

1ROFESSIONAL�SO FTW A RE � IS� IM PO RTE D �AND�SOM ETIM ES�SUBJECT�TC �
DELAY��$ ON FIRM �DE LIVE RY �A T�T IM E �O F�O RDE R�

(�1 � ,)'�'#�,)�).#�-����
'���2������&�,�.),�&�/(�"��
mOBOTICS�BEATS�THE�COMPETITION� IN� PRICE��PERFORMANCE��FEATURES�AND�CONFIG��
IONS�� */%*� IS� VERY� PLEASED� TO � ANNOUNCE� THE� AVAILABILITY�O F�THE� NEW� ������
ILERATOR� PRODUCT� FO R� THE� "������ THE� MICROBOTICS� .L����� 9" � 	CALL� IT� THE�
k � FO R� SHORT
�� ��� .HZ� AS� STANDARD�� )UGE� ���� .#� MEMORY� DESIGN� IS� STAN��
*� 	THE� BIGGEST�MEMORY� SPACE� IN� ANY�"����� PERIPHERAL
� JUST� LOOK�AT� THESE�
�IFICATIONS�AND�PRICES�

����9" �8����.);�&$�����0.#�*/%*�13*$&�_�������
����9" �8 ����.);�&$������.#�*/%*�13*$&�_�������
����9" �8 ����.);�&$������.#�*/%*�13*$&�_�������
����9" �8����.);�..6�����0.#� */%*�13*$&�_�������
����9" �8����.);�..6������.#�*/%*�13*$&�_�������
����9" �8�4��.);�..6������.#�*/%*�13*$&�_������

.#9*����

5HE� ORIGINAL� AND� BEST� FLOATING� POINT� UNIT� AND� MEMORY�
UPGRADE� FOR� THE� "MIGA� "������ "VAILABLE� WITH� ��� OR� ��
.#� OF� ��� BIT� 'AST� 3".� AND� A� CHOICE� OF� FLOATING� POINT�
UNITS�/OW�COMPLETE�WITH� REAL� TIME�CLOCK�	35$
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.#9*���;������� ���.);��.#� */% *� 13*$&�_�������

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

.#9*���;����������.);�0.#� */% *� 13*$&�_�������
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'),*"�*&/-
:OU�VE�SEEN�.ICHEAL�+ACKSON�S�VIDEO�YOU�VE�SEEN�THE�TELEVISION�ADVERT�
USING�THE�LATEST�TECHNIQUES� IN�MORPHING�NOW�NOW�YOU�CAN�CREATE�THE�
SAME�RESULTS�BUT�AT�A�FRACTION�OF�THE�COST��.ORPH�1LUS� IS�THE�LATEST�AND�
THE�ULTIMATE� IN�THIS�TECHNOLOGY��8HETHER�YOU�ARE�A�PROFESSIONAL�ARTIST�
O R�JUST�WANT�TO �EXPERIMENT�AT�HOME�.ORPH� 1LUS�IS�A�MUST�

*/%*�13*$&�_������ ������

5",& ����"NIMATION�PACKAGE�IS�A�MUST�FOE�COMPUTc
ER�ARTISTS�AND�ENTHUSIASTS�OF�ALL�AGES��"S�USED� IN�3OLF�
)ARRIS�$ARTOON�$LUB�
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8E�RESEARCHED� THE�COLOUR�PRINTER�MARKET�AT�GREAT�DEPTH�TO �FIND�A�COLOUR�PRINTER�GOOD� ENOUGH�TO �COPE�WITH�"MIGA�S�POWERFUL�OUTPUT�YET�AT�AN�AFFORDABLE�PRICE�
8E�FOUND�THE�PERFECT�PRINTER�IN�THE� ,9���1�*���AND�,9���1�*��� QUIET�PRINTERS�
8E�THEN�CONSIDERED� THAT�IF�YOU�WERE�GOING�TO �BUY�A�1ANASONIC�PRINTER�YOU�WOULD�PROBABLY�NEED�A�QUALITY�WORD�PROCESSING�PACKAGE�TO �USE�WITH� IT��8E�FOUND�THAT�TOO�WITH� �8ORDWORTH ��
RETAIL�PRICE�OF�_�������WE�THOUGHT�THAT�MIGHT�BE�A�LITTLE�TOO �EXPENSIVE�ON�TOP�OF�YOUR�PRINTER�PURCHASE�� 4O�TOGETHER�WITH� 1ANASONIC�WE�DECIDED�TO �GIVE�A�COPY�OF��8ORDWORTH ��FREE�WITH�
1ANASONIC�PRINTER�� )OW�S�THAT�FO R�ADDED�VALUE 

1ANASONIC� ,9 ���1�*�� 1ANASONIC� ,9 ���1����
�8 0 3 %8 0 3 5) �" ( " �$0.1-&5&-:�'3&&�
8 *5) �1"/"40/*$�26*&5�13*/5&34��5HE�WRITERS�CHOICE��5HE�ULTIMATE�WORD�
PROCESSOR�FO R�".*("�COMPUTERS��8ORDWORTH� IS�UNDOUBTEDLY�THE�ULTIMATE�WORD�� �DOCUc
MENT�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�SUPc
PORT
�$OLLINS�SPELL� CHECKER�AND�THESAURUS�NO�OTHER�WORD�PROCESSOR�COMES�CLOSE��
�8 ITHOUT�DOUBT�THIS� IS�ONE�OF�THE�BEST�DOCUMENT�PROCESSORS�FO R�THE�".*("�5ODAY��
	"MIGA�'ORMAT
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5HE�NEW�1ANASONIC�,9���1�*������PIN�QUIET�PRINTER�
1RODUCES�CRISP�CLEAR�TEXT�IN�MONO�OR�IN���GLORIOUS�COLOURS�WITH�
NEW�QUIET�TECHNOLOGY��5)E�NEW�,9���1�*���IS�TYPICALLY� L�D#A�
QUIETER�IN�OPERATION�THAN�THE�COMPETITION�
� � 'AST�1 RIN T IN G �4PEEDS� ����$14�/-2
� �$ O LOU R�1 RIN TIN G ���COLOUR�PALETTE� 	BLUE� RED�GREEN�YELLOW�VIOLET�MAGENTABLACK
�
�� 2 U IE T�P R IN TIN G �4UPER�QUIET���� �����D#A�SOUND� LEVEL� 	MOST�MATRIX�PRINTERS�ARE�TYPI
CALLY� IN�EXCESS�OF����D#A


� � �� 3ESIDENT�'ONTS�0VER�� ����TYPE�STYLES�USING�$OURIER�1RESTIGE� #OLD� 14�3OMAN�
4CRIPT�AND�4ANS�4ERIF�'ONTS�

� � �� 1APER�1ATHS�1APER�HANDLING�FROM�BOTTOM�TOP�AND� REAR�FOR�TOTAL�FLEXIBILITY
� � *� : EAR�8 A RRA N TY �FO R�TOTAL� PEACE�OF�MIND

_������
5HE�NEW�HIGH� PERFORMANCE�1ANASONIC�,9� ��1�*���
���PIN��2UIET�COLOUR�PRINTER�OFFERS� LEADING�EDGE�
QUIET�PRINTING�TECHNOLOGY�AT�AN�AFFORDABLE�PRICE

� � 'AST�1 R IN TIN G �4PEEDS� ����$14�DRAFT����$14�-2�AND����4-2�
� �$ O LO U R�1 RIN TIN G ���COLOUR�PALETTE� 	BLUE� RED�GREEN�YELLOW�VIOLET�MAGENTA�BLACK

� �2 U IE T�1 RIN TIN G �4UPER�QUIET������ �����D#A�SOUND� LEVEL� 	MOST�MATRIX�PRINTERS�ARE�TYPICALLY�
IN�EXCESS�OF����D#A

� � ��3ESIDENT�'ONTS�0VER��������TYPE�STYLES�USING�4UPER�-2�$OURIER�1RESTIGE�#OLD�

14�3OMAN�4CRIPT�AND�4ANS�4ERIF�'ONTS�
� � ��1 */ � % IAM OND � 1RINTHEAD�)IGH�PERFORMANCE�AND�HIGH�QUALITY�OUTPUT
� � *� : EA R�8 A RRA N TY �FO R�TOTAL�PEACE�OF�MIND�

1ANASONIC� -"4&3�13*/5&3
,9���1��*�� -"4&3�13*/5&3 ,9 ���1����� -"4&3�13*/5&3

803%8035)�"("�$0.1-&5&-:�
'3&&8*5)�1"/"40/*$�-"4&3�13*/5&34��
5HE�WRITERS�CHOICE��5HE�ULTIMATE�WORD�

PROCESSOR�FOR�".*("�COMPUTERS�
/03."-�331�_�������INC�7"5

0NCE�AGAIN� */%*�HAVE�JOINED�TOGETHER�WITH�1ANASONIC�TO�OFFER�ALL�"MIGA�OWNERS�THE�MOST�OUTSTANDING�-ASER�1RINTER�OFFER�EVER��8E�ARE�NOW�ABLE�TO�OFFER�HIGH�QUALITY�PROFESSIONAL� LASER�PRINTING�AT�AFFORDABLE�PRICES��8E�ARE�ALSO�GIVING�
AWAY�A�COPY�OF�8ORDWORTH�WITH�EVERY�1ANASONIC�-ASER�1RINTER�PURCHASED�	331�_�������
��8HETHER�YOU�ARE�LOOKING�FOR�A�LASER�PRINTER�TO�HANDLE�WORD�PROCESSING�%5R�PRESENTATION�OR�COMPLEX�GRAPHIC�APPLICATIONS���THE�1ANASONIC�
RANGE�OFFERS�YOU�THE�POWER�TO�MEET�YOUR�REQUIREMENTS�

,91�����
JFC� �� PAGES�PER�MINUTE
� � ��� RESIDENT�FONTS�
� � 0PTIONAL��ND� INPUT�BIN	TOTAL�PRINTER�
CAPACITY���X�����SHEETS

� � -OW�RUNNING�COSTS�
JJE� 1ARALLEL� INTERFACE
� �0PTIONAL�MEMORY�EXPANSION�TO �����.B�
	����AS�STANDARD

� � )1�LASERJET� **� &MULATION
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INC��7"5

803%8035)�"(" �$0.1-&5&-:�'3&&�
8 *5) �-"4&3�13*/5&34

148L4##0FLL$

0/�4F5&
8"33"/5:

,91�������
� � 4ATINPRINT�	OPTIMUM�
RESOLUTION� TECHNOLOGY
�
� � �� 1AGES�PER�MINUTE
� � )1�-ASERJET�***� &MULATION�1$-��
� � ��4CALABLE�FONTS������BITMAP�
FUNCTIONS

� �0PTIONAL��ND� INPUT�BIN� 	TOTAL� PRINT�
ER�CAPACITY���X�����SHEETS

� � 0PTIONAL�MEMORY�EXPANSION�TO�
����.B� 	*� .B�AS�STANDARD


/&8�
-08 �13*$&4�

S������ INC��7"5
�	4ATINPRINTERS� USE�OPTIMUM � RESOLUTION�TECHNOLOGY�
TO � PRODUCE� TRU LY � OUTSTANDING� P R IN T� QUALITY�� 5HIS�
SO FTW A RE � TE CHN IQUE � SM OO THS � AWAY� TRA D ITIO N A L�
JAGGED� EDGES� ON� CURVED� CHARACTERS� AND� LINES� BY�
VARYING�THE�PRINTED�D O T�SIZE

803%8035)�"(" �$0.1-&5&-:�'3FFI�
8 M �*�-"4&3�13*/5&34

1ANASONIC� 13*/5&3�"$$&4403*&4
�
�1"/"40/*$�"650."5*$ �4)&&5�'&&%&3� �� �
"UTOMATIC�SHEET�FEEDER�FOR�,91�� �����,91������HOLDS����"��
SHEETS��*/%*�13*$&�_�����
�
�13*/5�%645�$07&3
4PECIALLY�TAILORED�QUALITY�DUST�COVER�FOR�1ANASONIC�,91�� �����
,91������PRINTER��*/% *�13*$&�_����
�
�13*/5&3�45"/%
��PIECE�PRINTER�STAND��*/%*�13*$&�_����

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

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

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


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

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

-�0��SSSS-�)(�."�� )&&)1#(!�
����--),= 1�%-

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

1"$, ��
1"/"40/ *$ �%&-69& �"$$&4403:�1"$,
$ONTAINS�AUTOMATIC�SHEET�FEEDER���BLACK�RIBBONS���
COLOUR�RIBBONS� *� DUST�COVER���PIECE�PRINTER�STAND��
331�_������� */ % *� 13*$&�_������� 4"7&�_��

"DD�_����CARRIAGE�TO�ALL�PRINTER�ACCESSORIES�OR�COMBINATIONS�THEREOF



��&���#�!�"#��!���#���������!��!"��%�!�A�		�
	1-&"4&�$"--�'03�"�2605"5*0/�46#+&$5�50�45"564


���������������������������������������������������������������������������������������������� ��������������������������������������
4 ' #! � � � � . 0 � ." � �' / &. #' �� #� �� ) ' */ . � , �.).�& �" ) ' � �
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1"$,�$0/5&/54�"4�45"/%"3%
"MIGA�$%57�1LAYER

� � $%57�,EYBOARD
� � $%57� ���� *� �����%ISK�%RIVE
SFC� $%57�*NFRA�3ED�3EMOTE�$ONTROLLER
� � $%57�8 IRED�MOUSE�

$%57�8ELCOME�%ISK
� � .ANUALS
� � 'RED� 'ISH�$%57�%ISK

". *( " �$ % 57 �&95&3/"- �
)"3% �%*4,�%3*7&

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

� � � � ���

1"$,�"4�4)08/ _������ _������

#-"$,� *���4�.0/*503
T � LAST� THE� $%� ��� .ONITOR� YOU� HAVE� BEEN� WAITING� FOR�� 5HE�
RIGINAL� AND� BEST� SELLING� CO LOU R�� STEREO� M ON ITO R� FROM �
BMMODORE� IS� NOW� AVAILABLE� IN� BLACK� TO � COMPLEMENT� YOUR�
�% ����� @@@@@@@@@@@

J I/ % F������� _�������

*F�YOU�ARE�THINKING�OF�BUYING�$%57�O R�ALREADY�OWN�ONE�YOU�LL�BE�PLEASED�TO �KNOW�THAT�*/%*�
STOCK�ALL� $%57�ACCESSORIES� AND� SOFTWARE�THAT�ARE�AVAILABLE� FROM�MANUFACTURES��8E� BELIEVE�
IN� $%57�AND�WE�THEREFORE�CONTINUE�TO �SUPPORT�THIS� EXCITING�PRODUCT��:OU�WILL�ALWAYS� HAVE�
A�SOURCE�OF�PRODUCT�FO R�YOUR�$%57�FROM� */%*�
-�TO � 3
$%57�&NCORE�4$4*�$ONTROLLER��� *NTERNAL� .OUNT�
$%57�*NTERNAL�(ENLOCK�
#LACK� ����4�$OLOUR�4TEREO�.ONITOR

	8HEN�PURCHASED�WITH�$%57�.ULTI���.EDIA�1ACK

$%57�3EMOTE�.OUSE�
4CART�57���.ONITOR�-EAD

	INC�4TEREO�1HONO�-EAD

$%57�5RACKBALL

_������
_�������

_�������
_�������
_������
_�����

_�����

��������g p

�'#!����.0�-) .1�,�
354�" / % � -&*463&
IVANCED�.ILITARY�4YSTEMS� _�����
�OMEN� IN�.OTION� _�����
JINNESS�%ISC�OF�3ECORDS� _�����
LIMALS�IN�.OTION� _�����
��NNOISSEUR�'INE�" RTS � _�����
UITS���7EGETABLES� _�����
EES���4HRUBS� _�����
JOOR�1LANTS� _�����

%6$"5 *0 /
N�4CHOOL���6NDER��iS� _�����
LONG�)ARD�%AY�AT�THE�3ANCH� _�����
#UN�FOR�#ARNEY� _�����
NDEREILA� _�����
N�4CHOOL�FOR���TO��� _�����
N�4CHOOL�FOR�0VER���S� _������
LATHER�)ITS�HER�'IRST�)OME�3UN� _�����

.IND�3UN�

.UD�1UDDLE�

.Y�1AINT
1APER�#AG�1RINCESS�
4CARY�1OEMS�FOR�3OTTEN�,IDS�
5ALE�O F�#ENJAMIN�#UNNY�
5ALE�O F�1ETER�3ABBIT�
5HOMAS�S�4NOWSUIT�
.OVING�(IVES�ME�4TOMACH�"CHE�
#ARNEY�#EAR�(OES�$AMPING�
"STERIX�'RENCH�FOR�&NGLISH� *�
+APAN�8ORLD�	1"-

'RACTAL�6NIVERSE�
3EAD�WITH�"STERIX
&/5&35" */.&/5
#ATTLECHESS
" LL�%OGS�( O �5 O �)EAVEN�&LECTRIC�$RAYON

_����� $LASSIC�#OARD�(AMES _�����
_����� 4IM�$ITY _�����
_����� 5RIVIAL�1URSUIT�	1"-
 _�����

_����� 8RATH�OF�THE�%EMON _�����
3AFFLES _�����

_����� 1REHISTORIK _�����
_����� 4NOOPY _�����
_����� &UROPEAN�4PACE�4IMULATOR _�����
_����� (LOBAL�$HAOS _�����
_����� 5URRICAN�** _�����
_����� (UY�4PY _�����
_�����
_�����

$URSE�OF�3A _�����
4PACE�8ARS�
%EFENDER�OF�THE�$ROWN

_�����
_�����

_����� 5IEBRAKE�5ENNIS _�����
_����� .64*$

.USIC�.AKER _�����
_����� 3EMIX _�����
_����� 7OICEMASTER���.ICROPHONE _�����

.USIC�$OLOUR _�����

/ &8 �". *( " �$%���5*5-&4
+AMES�1OND�"(" _�����
%�(ENERATION�"(" _�����
1INBALL�'ANTASIES�"(" _�����
8HALES�7OYAGE�"(" _�����
5ROLLS�"(" _�����
JURRASIC�1ARK�"(" _�����
" LFRED�$HICKEN�"(" _�����
5�'�9�"(" _�����
4LEEPWALKER�"(" _�����
.ORPH�"(" _�����

3&'&3&/$&
"MERICAN�)ERITAGE�%ICTIONARY _�����
$OMPLETE�8ORKS�OF�4HAKESPEARE _�����
*LLUSTRATED�)OLY�#IBLE _�����
/EW�#ASIC�&LECTRONIC�$OOKBOOK _�����
5IMETABLE�OF�#USINESS _�����
%R�8ELLMAN _�����
4OFTWARE�TITLES� IN�GREEN�ARE�COMPATIBLE�

W ITH �THE�NEW�"M IGA�$%��

" . *( " �"$$&4403*&4
4HARP�.ONITOR���57
5HE�4UPERB�4HARP� ����.ONITOR���57�PROVIDES�A�
REAL�ALTERNATIVE�TO�A�$OMMODORE�.ONITOR�WITH�
FULL�FUNCTION� REMOTE�CONTROL����CHANNEL�ELECTRONIC�
AUTO�SEARCH�TUNING�DIGITAL�ON�SCREEN�DISPLAY�AND�
����WATT�MPO�AUDIO�OUTPUT�ALL�YOU�NEED�TO�KNOW�
IS�THE�-OW�-OW�*NDI� 1RICE�
4O�UNLESS�YOU�NEED�)IGH� RESOLUTION�GRAPHICS� LOOK�
NO�FURTHER�THE�4HARP�.ONITOR���57�IS�THE�PRODUCT�
FOR�YOU�COMPLETE�W ITH �CONNECTIVITY�CABLE�
AND�*NCLUDING� ���.ONTHS�8 ARRANTY

_������

/&8�-08�13*$&�*%&�*/5&3/"-�
)"3%�%3*7&4

*NDI�CAN�NOW�OFFER�TOP�QUALITY������ *NTERNAL�)ARD�%RIVES�FOR�THE�
"MIGA�����AND� �����AT�UNBEATABLE�PRICES��"LL�DRIVES�COME�COMPLETE�
WITH�A�CABLE�AND�INSTALLATION�SOFTWARE�

��.B� ����� *N TE RNA L� )ARD �% RIVE � _��������
���.B� ����� *N TE RNA L� )ARD �% RIVE � _�������
���.B� ����� *N TE RNA L� )ARD �% RIVE � _������

$OMMODORE�.14� �����1RINTER
"�HIGH�QUALITY��� ��PIN�PRINTERWITH�PAPER�AND�TRACTOR�FEED�AND� IS�FULLY�
COMPATIBLE�WITH� &PSOM� '9���AND� *#.� *NDUSTRY�STANDARDS�� )IGH�SPEED�
����$14�DRAFT�MODE�AND�AN�/-2�MODE�OF����$14�
*NDI�"DDED�7ALUE�'REE
%���1 RIN T���%ESIGN�GREETINGS�CARDS� LETTERS�AND�POSTERS�
"M IGA �-OGO���&DUCATIONAL�AND�PROGRAMMING�LANGUAGE�

_����� ) ) �����  

"���*� $0/530--&3 �$"3%
�HE�����"�IS�AN�AUTOBOOTING�4$4*�CONTROLLER�CARD�WITH�
HE�FACILITY�TO�MOUNT�THE�4$4*�)ARD�%RIVE�DIRECTLY�ONTO�
HE�CONTROLLER�CARD��5HE�����"�ALSO�HAS�THE�FACILITY�TO�
AKE�UPTO��.B�3".�	����.B�STEPS
��5HE�"���*"�CON��
ROLLER�IS�ZORRO�**�COMPATIBLE�AND� IS�THEREFORE�SUITABLE�
%R�THE�"MIGA������ALTHOUGH� IT�DOES�OFFER�AN� IDEAL�SOLU��
ION�FOR�THE�"MIGA����������WHERE� LEADING�EDGE�PER��
%RMANCE�IS�NOT�REQUIRE��5HE�"���*"�IS�STILL�THE�MOST�
ELIABLE�"MIGA�4$4*�CARD�AVAILABLE�AND�WITH�THE�SUPPLIED�
OFTWARE� IS�THE�EASIEST�WAY�TO�INSTALL�

*/ % *� 13*$&�_�����

"�������.B�"$$&-&3"503�#0"3%
5HE� �����IS�A�������ACCELERATOR�BOARD� RUNNING�AT���.HZ�COMPLETE�
WITH�A������� '16�AND��.B�OF������#IT�FAST�3".� SUITABLE�FO R�THE�
"������5)E������BOARD� BRINGS�THE�PERFORMANCE�OF�THE�"MIGA������
UPTO�NEARLY�THAT�OF�THE�"����� IDEAL�WHEN� RUNNING�PROFESSIONAL�APPLIc
CATIONS��"N�ADDITIONAL� �.B�OF������ #IT�FAST�3".� CAN�BE�ADDED�TO �THE�
�����BOARD�GIVING�A�TOTAL� OF���.B�OF�FAST�3".�

*/% *� 13*$&�_������
"�����(&/-0$, �

"�COST�EFFECTIVE�HOME�QUALITY�ENTRY� LEVEL� INTERNAL�GENLOCK�
SUITABLE�FOR�THE�"MIGA������������5HE������GENLOCK�IS�AN�
IDEAL� SOLUTION�FOR�ANYONE�WISHING�TO�PUT�TITLES�OR�GRAPHICS�

ONTO�HOME�VIDEO�
*/ % *� 13*$&�_�����

"5�COMPATIBILITY�ON�THE�"MIGA������
AND������SYSTEMS�RUNNING�AT� L0.HZ�
WITH� *�.B�3".�AND�$("�GRAPHICS��5HE� *�
"�����EMULATOR�ALSO�INCLUDES�A�
���������.B�FLOPPY�DRIVE�AND�.4� %04�
OPERATING�SOFTWARE�

*/ % *� 13*$&�_������

"�����9 5 �&.6-"503�,55� 5HE
"�����95�EMULATOR�KIT�OFFERS� *#.�
COMPATIBILITYON�THE�"MIGA������AND�
�����SYSTEMS�RUNNING�AT������.HZ�

WITH����,B�3".�AND�6("�GRAPHICS��
5HE�"�����EMULATOR�ALSO� INCLUDES�A�
���������,�FLOPPY�DRIVE�AND�.4�%04�

OPERATING�SOFTWARE�
*/ % *� 13*$&�_�����

3".�#0"3%
"N���.B� �����#IT�3".�BOARD�SUPPLIED�
WITH��.B�3".�AND�UPGRADABLE�IN�TWO�
STEPS��5HE������IS�A�ZORRO� **�COMPATIc
BLE�AND�THEY�ARE�COMPATIBLE�WITH�THE�
"�����

*/ % *� 13*$&�_�����

��(%�)��
" LL� O RD E RS � RE CE IVED � BY� �PM � .ONDAY� TO � ' RIDAY � A RE �
D E S P A TC H E D � S AM E D A Y � F O R � D E L IV E R Y � U S IN G � O U R �
NA TIO NA L� C O U R IE R � �� 4 ECU RICO R�� 	6 , � .A IN LAND � ON LY 
��
4A TU RDAY � DE LIVE R IE S � A RE � AVA ILAB LE � A T � A� SM A LL� SU Rc
CHARGE �� * F �YOU �A RE � O U T �WHEN �WE �D E LIVE R�A �CA RD �W ILL�
BE� LE F T � A T� Y O U R � H OM E � G IV IN G � YOU � A� C O N TA C T� TE LE c
PHONE � N UM BE R�TO � A RRANGE � A�CONVEN IEN T� RE ��� D E LIV c
E RY�
% E LIV E RY � Q U E RIE S � CAN � BE � RE SO LV E D � IM M E D IA TE LY �
USING�O U R �ON� �� LIN E �C OM PU TE R�
$ HEQUE � O RD E RS � A RE � DESPA TCHED � IM M E D IA TE LY � ON �
CHEQUE � C LEA RANCE � USUA LLY � *��� W O RK IN G � DAYS� F RO M �
RE C E IP T� � " � D E LIV E RY � CHA RGE � O F � _����� IS� M ADE � P E R �
ITE M � UNLESS�O TH E RW ISE �S TA TED �
8 & �" -40 �"$ $ &1 5 �#�' �1 �0 ��03%&34�	% 6 5 : �
'3&&
�$"33 *"(& �$)"3(& �" 5 �6 , �1045"- �

3"5&4�

" ) 1 �.) �),��
#:�1045 ��� 4 IM P LY �F I L L � IN � TH E �COUPON �BE LOW �
#:�1 )0/& ��� PHONE � LINES�OPEN� ���AM ��� � ���PM �
.ON���' RI�� � ���AM ���� ���PM �4AT�� ��W HE RE �Y O U R �CALL�
W ILL� BE�ANSWERED � BY�ONE �O F �O U R � */ % *�SALES�TEAM ��
" FTE R �� ���PM �EACH�DAY�Y O U R �CALL�W IL L� BE�ANSWERED �
BY�ANSWERPHONE�� * F �YOU �W OU LD � LIKE �TO �P LACE�AN�
O RD E R �HAVE�A LL� TH E �DE TA ILS �A T�HAND� IN C LU D IN G �C RE D IT �
CA RD ��" L L � O FFE RS �SUB JEC T�TO �A VA ILAB ILITY �� 1 RICES�C O Rc
RE C T�A T �T IM E �O F �GO ING �TO � PRESS��.AY�WE �SUGGEST�
YOU �CA LL� BE FO RE �O RDE RING �

4&/%�:063 �03%&3�50 �

 $ �  ��  ( � � * �# �  " �
 � (  $ � - � / � $ � + )* (  � " �
�)*�*�	
� � )* �( $ ��,�$+�	�
"  � � �  �"� �

*� )*���)�� - )  � � �)�
�!&��	

1LEASE�SEND
�� 
 �
�
� �
�� 
�
�� 
�

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

*� ENCLOSE�CHEQUE��10�FO R �_
*�O R�CHARGE�MY�"CCESS��7ISA�/O

&XPIRY� �����  � �

4 IGNA TU RE �������

/AME

"DDRESS

% E LIVE R�TO � IF �D IFFE REN T

% AYTIM E�5EL�

1OSTCODE
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5HE�EDITOR�$ LIFF�3AMSHAW�OFFERS
HIS�PENNYiS�WORTH���

4O�$OMMODORE�S� RESTRUCTURING�
EFFORTS�HAVE�YET�TO�HALT�THE�HUGE�
LOSSES�THE�COMPANY�IS�CURRENTLY�
MAKING�� *� SAY� jYET�TO k � RATHER�
THAN� jFAILED�TO�� BECAUSE�THE�
MAGNITUDE�OF�THE� LOSSES� IS�
DECREASING�� 1ERHAPS�$OMMODORE�
WILL� BE�TURNING�IN�A�PROFIT�IN�SIX�
MONTHSi�TIME�

*TiS�CLEAR�THAT�THE�"�����AND�
$%?��MUST�SUCCEED� IF�
$OMMODORE�ARE�TO�STAY�AFLOAT��
0THERWISE� IT iS�NO�MORE�NEW�
OWNERS� NO�MORE�SUPPORT�FOR�
EXISTING�OWNERS� AND�A�GRADUALLY�
DECLINING�BASE�OF�THIRD�PARTY�
MANUFACTURERS��5HEYiRE�BOTH�
GOOD�MACHINES�AT�GOOD�PRICES�
SO� LETiS�KEEP�OUR�FINGERS�CROSSED�

"T�LEAST�$OMMODOREiS�COURT�
CASE�SHOWS�THAT�THEYiRE�CAPABLE�
OF�TAKING�THE�"MIGA�AS�SERIOUSLY�
AS�WE�DO��0NE�WORRYING�THING�
THOUGH�� DID�THEY�REALLY�HAVE�TO�
LOOK�IN�A�MAGAZINE�TO�FIND�A� LIST�
OF�PRODUCTIVITY�SOFTWARE �*MAGINE�
THE� HEAD�OF�"PPLE�SAYING� j *� KNOW�
THEREiS�A�WORD� PROCESSOR�
AVAILABLE�FOR�THE�.AC� BUT�WHAT�
ON�&ARTH� IS� IT�CALLED k

+8@CA�0:4@B
#EWARE�� �DISK����� IN�THE�'RED�'ISH�
COLLECTION�CONTAINS�A�VIRUS��5HIS�DISK�
IS�ALSO�ONE�OF�THE�SET�THAT�APPEARS�
ON�'RED�'ISHiS�0CTOBER�$%�30.�

5HE�VIRUS� A�PARTICULARLY�
DANGEROUS�ONE�KNOWN�AS� j4ADDAM�
)USSEINk �WILL� ONLY�AFFECT�MACHINES�
RUNNING�EITHER�,ICKSTART�����OR�����
AND�CAN�ONLY�BE�ACTIVATED� IF�THE�FILE�
CONTAINING�IT�IS� RUN�BY�THE�USER��5HAT�
FILE� IS�###'�'ILE7IR-IB�7IRUS5O�
5EST�4ADDAM@)USSEIN@VIRUS�

.OST�ANTI�VIRUS�PROGRAMS�
INCLUDING�THOSE�SUPPLIED�WITH� RECENT�
ISSUES�OF�"MIGA�4HOPPER�WILL�FIND�
AND� REMOVE�THE�VIRUS�EASILY��"�SAFE�
VERSION�OF�THE�$%�AND�DISK�SHOULD� BE�
AVAILABLE�BY�THE�TIME�YOU� READ�THIS�

/ & 8 4

�FDDF;FI<�;<=<E;�
J<I@FLJ��D@>8�FM<I�
8CC<><;��:FIE�JCLI
�

N�EDUCATIONAL�VIDEO�
DISTRIBUTED�BY�"CORN�
$OMPUTERS�HAS�FORCED�
$OMMODORE� INTO�
DEMONSTRATING�CONCLUSIVELY�THA T�THE�

"�����IS�CAPABLE�OF�FAR�MORE�THAN�
JUST�GAMES�

5HE�BIG�$iS�MOVE�COMES�AFTER�
"CORN� BEGAN�DISTRIBUTING�THEIR�VIDEO�
VIA�ADVERTS� IN�THE�NATIONAL�
PRESS�� &NTITLED� 5HE�)OME�
$OMPUTER�.INEFIELD�THE�VIDEO�
WAS�DESIGNED�TO�HELP�NON��
COMPUTER�LITERATES�CHOOSE�THE�
BEST�MACHINE�FOR�THEIR�NEEDS�
:OU�CAN�GUESS�WHICH�MACHINE�
CAME�OUT�ON�TOP�� 	$LUE�� IT�
WASNiT�THE�"MIGA�


$OMMODORE�TOOK�
EXCEPTION�TO�A�SEQUENCE� IN�
THE�FILM�WHERE�EACH�CONTENDER�
IN�TURN� IS� REMOVED�FROM�THE�
RUNNING�AS� IT� IS�FOUND�
UNSUITABLE�TO� RUN�EITHER�
GAMES� HOME�OFFICE�OR�
EDUCATIONAL�SOFTWARE�
$OMMODORE�BELIEVE�THAT�THE�
VIDEO� IMPLIES�THE�"����� IS�
SUITABLE�FOR�ONLY�GAMES� AND�
THAT�THE�TAPE�THEREFORE�GIVES�A�
MISLEADING�IMPRESSION�ABOUT�
THE�"CORN�MACHINESi� COMPETITORS��
5HEY�THEREFORE�SUED�"CORN�FOR�
DEFAMATION�OF�GOODS�	TRADE� LIBEL
�

$OMMODORE�OBTAINED�AN�
INTERLOCUTORY�INJUNCTION�ON��

/OVEMBER� PREVENTING�"CORN�FROM�
DISTRIBUTING�THE�VIDEO�FOR�SEVEN�DAYS��
$OMMODORE� PRODUCED�A� LONG�LIST�OF�
"MIGA�PRODUCTIVITY�SOFTWARE�CULLED�
FROM�A�CURRENT�MAGAZINE� TO�
DEMONSTRATE�THEIR�CASE�

8HEN�THE�COURT�WAS� RE�CONVENED�
A�WEEK�LATER�$OMMODORE�WERE�ABLE�
TO�SHOW�TO�THE�JUDGE�A�WORD�

5HIS�IS�AN�"CORN�"������$OMMODORE�HAVE�GONE�TO�
COURT�TO �INS IS T�THA T�AN�"�����CAN�BE�JU S T�AS� jSERIOUS

PROCESSED�DOCUMENT� CONTAINING�TEXT�
A�HEADLINE� SCANNED� PICTURE�AND�
SIGNATURE�VERY�SIMILAR�TO�THAT�
PRODUCED�ON�THE�"RCHIMEDES� IN�THE�
ORIGINAL�VIDEO��5HE�SINGLE�PAGE

DOCUMENT�WAS�CREATED� BY�1REMIER�
7ISION�WHO�MANAGED�TO�PRODUCE�IT�IN�
TEN�MINUTES�TO�SHOW�JUST�HOW�QUICKLY�
SUCH�A�THING�CAN�BE�DONE�WITH�THE�
"MIGA��"T�THIS� POINT�"CORN�DECIDED�TO�
VOLUNTARILY�WITHDRAW�THEIR�VIDEO�
ALTHOUGH�THEY�STILL�CLAIM�THAT�THEY�
INTENDED�NO�SLUR�ON�THEIR�COMPETITION��
"�$OMMODORE�SPOKESMAN

COMMENTED�TO� US�THAT�"CORN�
WITHDRAWING�THE�VIDEO�YET�
REFUSING�TO�ADMIT� LIABILITY�
SEEMED� �CONTRADICTORYk �
"CORN�ARE� IN�THE�PROCESS�OF�

PRODUCING�A�NEW�VIDEO� ONE�
THAT�HAPPILY�AVOIDS�DRAWING�
ANY�COMPARISONS�WITH�
COMPETING�MACHINES��
.EANWHILE�THEY�HAVE�SENT�
LETTERS�TO�ALL�THOSE�WHO�HAVE�
ALREADY�RECEIVED�COPIES�OF�THE�
FIRST�VIDEO�	SOME�������
PEOPLE
� CORRECTING�ANY�
MISLEADING�INFORMATION�THEY�
MAY�HAVE�GIVEN�ABOUT�THE�
"MIGA�

$OMMODORE� HAD�HOPED�TO�
BE�GIVEN�THE�NAMES�AND�
ADDRESSES�OF�THESE� RECIPIENTS�
BUT�HAVE�HAD�TO�PUT�UP�WITH�
INFORMATION�FROM�"CORNiS�

SOLICITORS�TELLING�THEM�HOW�MANY�
CORRECTIONS�HAVE�BEEN�MAILED�OUT�
5HE�CASE� IS�CONTINUING�WITH�
$OMMODORE�STILL�CLAIMING�LEGAL�COSTS
AND�DAMAGES�

'FI<�Q8G�=FI��C@KQ��8J@:
"CID�4OFTWARE�MAKERS�OF�# LITZ�#ASIC� HAVE�SET�UP�AN�
OFFICE�IN�THE�6,��5HE�NEW�OFFICE�WILL�ENABLE�THE�COMPANY�
TO�GIVE�6,�USERS�OF�THE�DEVELOPMENT�LANGUAGE�MUCH�
BETTER�SUPPORT�THAN�WAS�POSSIBLE�FROM�"CIDiS�HOME�BASE�
IN�/EW�;EALAND�

"CID�4OFTWARE�&UROPE�WILL� BE�SELLING�#LITZ�#ASIC�* * � �
THOUGHT�BY�MANY�TO�BE�A�SERIOUS� RIVAL�TO�".04�� �FOR�
_�������5HE�COMPANY�WILL� ALSO�BE�SETTING�UP�A�USER�CLUB�
AND�A�BULLETIN�BOARD�SYSTEM� AND�DISTRIBUTING�THE�#LITZ�6SER�
.AGAZINE�	OR�#6.�FOR�THE�ACRONYMICALLY�FIXATED
�WHICH�HAS�
BEEN�PUBLISHED�ELSEWHERE� IN�THE�WORLD� FOR�TWO�YEARS�NOW�

5HE�MAGAZINE�COMES�WITH�A�COVER�DISK� AND� IS�
PARTICULARLY�IMPORTANT�FOR�#LITZ�USERS�BECAUSE� IT�OFTEN�
CONTAINS�ADDITIONS�TO�THE� LANGUAGE��5HE� LATEST�EDITION�
COMES�WITH�AN�"("�DISPLAY�LIBRARY� PLUS�SUPPORT�FOR�"4-�
AND�(AD5OOLS��5HE�FORMER�MEANS�THAT�PROGRAMMERS�CAN�
TAKE�ADVANTAGE�OF�THE�FEATURES�OF�THE�NEWER�"MIGAS�SUCH�
AS����BIT�PALETTES�AND����PIXEL�WIDE�SPRITES��5HE�"4-�AND�
(AD5OOLS�SUPPORT�MEANS�THAT�APPLICATIONS� PROGRAMMERS�
CAN�USE�#LITZ�COMMANDS�TO�OPEN�"MIGA�STANDARD�FILE� FONT�
AND�SCREEN�MODE�REQUESTERS� AS�WELL� AS�CREATE�CYCLE

���� � �������
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# LITZ�#ASICiS�BLINDING�SPEED�AND�TO TA L�CONTROL�OVER�THE�
HARDWARE�MAKES�IT �IDEAL�FOR�GAMES�PROGRAMMERS�
GADGETS� RADIO�BUTTONS�AND� LIST�SELECTORS�

:OU�CAN�CONTACT�"CID�4OFTWARE�&UROPE�ON�d���������
������4EE�ALSO�OUR�REVIEW�OF�#LITZ�#ASIC�ON�PAGE����
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"4�8&--�"4�ALL�THAT�GAMES�NONSENSE�
THAT�WE�WONiT �CONCERN�OURSELVES�WITH�
HERE� THE�'UTURE�&NTERTAINMENT�
4HOW�WHICH�TOOK�PLACE�AT�0LYMPIA�
ON�/OVEMBER����TO���� PLAYED� HOST�
TO�A�NUMBER�OF�JUICY�NEW�PRODUCTS�FOR�
THE�DISCERNING�"MIGA�OWNER�

.OST� IMPORTANT�OF�THESE�WAS�THE�
'ULL� .OTION�7IDEO�.ODULE�FOR�THE�
$D����5HE�ADD�ON�CARTRIDGE�
DEMONSTRATED� IN� PROTOTYPE�FORM�AT�THE�
SHOW�ENABLES�THE�MACHINE�TO�PLAY�
BACK�VIDEO�FOOTAGE�RECORDED�ON�
COMPACT�DISC��5HE�QUALITY�OF�THE�
IMAGES� IS� RECKONED�TO�BE�BETTER�THAN�
THAT�OF�7)4�VIDEOTAPE��8E�SAW�$%���
BEING�USED�TO�PLAY�BACK�TWO�SONGS�BY�
THE�&URYTHMICS�� �-OVE�*S�A�4TRANGER�
AND�4WEET�%REAMS�� �AND�A�COUPLE�OF�
$OMMODORE� PROMOTIONAL� FILMS� AND�
DAMNED�FINE�THEY� LOOKED� TOO�

6P�TO����MINUTES�CAN�BE�FITTED�ON�
TO�A�SINGLE�DISC� BY�VIRTUE�OF�A�SPECIAL�
COMPRESSION�METHOD� KNOWN�AS�
.1&(� RECENTLY�AGREED�BY�KEY�PLAYERS�
IN�THE�COMPUTER�AND�VIDEO� INDUSTRY�
5HE�SPECIAL� CHIPS�THAT�ARE�NEEDED�TO�
DECODE�THE�VIDEO� INFORMATION�HAVE

:OU�CAN�ACHIEVE�HIGH�QUALITY�COLOUR�
PRINTS�LIKE �TH IS� FOR�UNDER�_�����
THANKS�TO �'ARGOiS�1RIMERA�PRINTER�

ONLY�RECENTLY�BEEN�
MADE�AVAILABLE� AND�
$OMMODORE�ARE�
AMONG�THE�FIRST�IN�
GIVING�THEIR�MACHINE�
THE�CAPABILITY�TO�USE�
THEM�

'ULL�.OTION�7IDEO�
IS�EXPECTED�TO�CREATE�
SOMETHING�OF�A�
REVOLUTION�ENABLING�
OWNERS�OF�COMPATIBLE�
SYSTEMS�TO� LISTEN�TO�
$%S�WATCH�MOVIES�
AND�PLAY�MUSIC�
ACCOMPANIED�BY�
VIDEO�FOOTAGE� ALL�
WITH�THE�SAME�UNIT�

% IGITA iS�8ORDWORTH�� �BOASTS�A�MUCH�IMPROVED�USER�
INTERFACE�AS�WELL�AS�A�WHOLE�LOAD�O F�NEW�FEATURES�

0WNERS�OF�$OMMODOREiS�$%?��SHOULD�
BE�ABLE�TO�JUMP�ON�THE�BANDWAGON�BY
THE�SECOND�WEEK�OF�%ECEMBER�WHEN�
THE�'.7�ADD�ON� IS�EXPECTED�TO�GO�ON�
SALE�FOR�_�������� *T�CAN�ONLY�BE�A�
MATTER�OF�TIME�BEFORE�$%�30.�UNITS�
ALONG�WITH�COMPATIBLE�'.7�MODULES�
ARE�MADE�AVAILABLE�FOR�OTHER�"MIGAS�

'ARGO�&LECTRONICS� AN�"MERICAN�
COMPANY�UNKNOWN�TO�MOST�"MIGA�
ENTHUSIASTS�WERE�DRAWING�THE�CROWDS�
WITH�THEIR�NEW�COLOUR�PRINTER��5HE�
1RIMERA� PRINTER�HAS�ALREADY�ENJOYED�
CONSIDERABLE�SUCCESS� IN�THE�4TATES�
AMONG�1$�AND�.AC�USERS�� 'ARGO�NOW�
HOPE�TO� REPEAT�THEIR�PERFORMANCE� IN�
THE�6,�BY�WINNING�OVER�US�"MIGA��
TYPES��5HEIR�PRINTER�COMES� IN�TWO�
VERSIONS��5HE�CHEAPER�WHICH�CREATES�
PAGES�VIA�THERMAL� TRANSFER� COMES� IN�
AT�_�������

'AR�BETTER�QUALITY�CAN�BE�ACHIEVED�
WITH�THE�_�����DYE�SUBLIMATION�
PRINTER�WHICH�PRODUCES� REMARKABLE�
RESULTS� NORMALLY�ACHIEVABLE�WITH�
PRINTERS�COSTING�AT�LEAST�TWICE�THE�
PRICE�� 	5HE�THERMAL�TRANSFER�MODEL�CAN�
BE�UPGRADED�TO�THIS�SPECIFICATION�FOR�
_����
�#OTH�MODELS�COME�WITH� AN�
"MIGA�1REFERENCES� PRINTER�DRIVER� AND�
ARE� AVAILABLE�FROM�1OWER�$OMPUTING�
ON�A �������������

1OWER�$OMPUTING�THEMSELVES�
WERE�SHOWING�OFF�ONE�OR�TWO�NEW

"�+���+#/�,� #--����-�"(&�
"�SOLUTION�TO�THE�THORNY�PROBLEM�OF�
FITTING �HARD�DRIVES�TO�"���S�AND�
"����S�WITHOUT�INVALIDATING�THEIR�
WARRANTIES�HAS�BEEN�ANNOUNCED�BY�
TRADE�DISTRIBUTORS�;$-�

5HE�COMPANY�HAVE�TIED� UP�A�DEAL�
WITH� *$-� THE�COMPANY�CONTRACTED�BY�
$OMMODORE�TO� PROVIDED�ON�SITE

MAINTENANCE� TO� PROVIDE�AN� �AT�HOME��
FITTING�SERVICE� COMPLETE�WITH�A����
MONTH�WARRANTY�� *$-�WILL� ALSO�EXTEND�
THE�WARRANTIES�BY�A�FURTHER����MONTHS�
ON�THE�MACHINES�THEMSELVES��5HE�
OFFER�IS�AVAILABLE�FROM� INDEPENDENT�
RETAILERS�$ALCULUS� AND� *NDI� STORES�
$ALL�;$-�A ������������� FOR�DETAILS�
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"MERICA�COMPANY�%IGITAL�"UDIO�
%ESIGN�HAVE�RELEASED�8AVETOOLS� A�
���BIT�DIRECT�TO�DISK�HARDWARE�AND�
SOFTWARE�COMBINATION�

8AVETOOLS�WILL� RECORD� STEREO�
SOUNDS� IN�"*''���FILE�FORMAT�DIRECT�TO�
ANY�"MIGA�HARD�DRIVE�WITH� A�
FREQUENCY�RESPONSE�OF���)Z�TO�
��K)Z�� *T�COMES� IN�THE�FORM�OF�A�
;ORRO� **� PLUG�IN�CARD�COMPATIBLE�WITH�
THE�"�����"�����"�����AND�
"�����THOUGH� THE�MANUFACTURERS�
RECOMMEND�THAT�"����S�AND�
"����S�SHOULD�BE�ACCELERATED�

8AVETOOLS�� SOFTWARE�ENABLES�THE�
USER�TO�CUT�AND�PASTE�BETWEEN�
DIFFERENT�FILES�AND�DIGITALLY�MIX�TRACKS��
5HE�PRODUCT�MAINTAINS�AN�4.15&�
TIME�CODE�TO�ENABLE�SOUNDS�TO�BE�
SYNCHRONISED�WITH�VIDEO�AND�
ANIMATIONS�� *T�COSTS� �����AND� IS�
AVAILABLE�FROM�%IGITAL�"UDIO�%ESIGNS�
IN�THE�64�A �������������������

8AVETOOLSi� DIRECT�COMPETITORS�ARE�
OF�COURSE�THE� LONG�ESTABLISHED�"%����
AND�"%�����AUDIO�CARDS�FROM�
4UN3IZE� *NDUSTRIES��4UN3IZE�HAVE�
RECENTLY�ANNOUNCED�AN� UPGRADE�TO�
THEIR�ACCOMPANYING�SOFTWARE� 4TUDIO�
���� 7ERSION�� iS�FEATURES� INCLUDE�� AN�
INTUITIVE� LINE�BASED�CUE� LIST�
AUTOMATIC�FADES�AND�CROSS�FADES�
AUTOMATED�MIXING� AUTOMATED�
PUNCHING�IN� AND�OUT� EXTERNAL�.*%*�
MIXER�SUPPORT�4.15&�CHASE�
ASSIGNABLE�TRACKS� AND�MULTIPLE�DIGITAL�
AUDIO�CARD�SUPPORT��8HEN�USED�WITH�
TWO�"%����CARDS�4TUDIO��� �CAN�PLAY�
BACK�������BIT�AUDIO�TRACKS�FROM�THE�
"MIGAiS�HARD�DISK�

4TUDIO��� �AND�THE����BIT� ��TRACK�
STEREO�"%����CARD�ARE�AVAILABLE�FROM�
.ICRO1"$&�A ��������������AND�
8HITE�,NIGHT�A ��������������FOR�
_�����WHILE�THE�CHEAPER�4TUDIO����
WITH� ���BIT� ��TRACK�MONO�"%�����
OPTION�COSTS�_����

�740>4@�$>0:D8A8=<

PRODUCTS�� 5HEYiRE�NOW�SELLING� INTERNAL�
VERSIONS�OF�THEIR�HIGH�DENSITY�FLOPPY�
DRIVES� CAPABLE�OF�STORING�����.B�OF�
INFORMATION�ON�A�SINGLE�DISK�� *NTERNAL�
MODELS�COST�_������ OR�_������TO�FIT�
THE�"������"LSO�FROM�1OWER�IS�THE�
1$�����MEMORY�EXPANSION�CARD� FOR�
THE�"������5HE�CARD�WILL� TAKE�UP�TO�
�.B�OF�EXTRA�MEMORY�VIA� PLUG�IN�4*..�
MODULES� PROVIDING�ZERO�WAIT�STATE�
ACCESS� 	WHICH� IS�TO�SAY�THE�"MIGAiS�
PROCESSOR�NEVER�HAS�TO�WAIT�AROUND�
FOR�THE�MEMORY
��5HE�CARD� ALSO�
INCLUDES�A�REAL�TIME�CLOCK� AND�SPACE�
FOR�A�������OR�������MATHS�COc
PROCESSOR�� 1RICES�START�FROM�_������
FOR�THE�BARE�BOARD�

%IGITA� *NTERNATIONAL� SHOW�
STALWARTS�THAT�THEY�ARE�WERE�
PREVIEWING�8ORDWORTH�� �TO�AN�EAGER�
PUBLIC��5HE�PROGRAM�PROMISES�TO�BE�
ANOTHER�CONTENDER�FOR�THE�TITLE�OF�BEST�
"MIGA�WORD� PROCESSOR��"MONG�ITS�
NUMEROUS�FEATURES�ARE��"UTOc
$ORRECTION�WHICH�WILL� CORRECT�SIMPLE�
TYPING�ERRORS� AS�WELL� AS�A�ACTING�AS�A�
SIMPLE�MACRO� PROCESSOR��MODULARITY�
MEANING�YOU�ONLY�NEED�TO� INSTALL� THOSE�
PARTS�OF�8ORDWORTH�YOU�NEED�� AN�
IMPROVED�USER�INTERFACE� INCLUDING�A�
FLOATING�TOOLBAR��SUPPORT�FOR�1OST4CRIPT�
FONTS�� BETTER�SCALABLE�GRAPHICS� AND�
COLOUR�PRINTING�� AND�ADVANCED�
TYPOGRAPHICAL�TEXT�EFFECTS�

*NDI�%IRECT�.AIL�ARE�SELLING�THE�
0PAIVISION�GRAPHICS�BOARD�AT�THE�
LOWEST�EVER�PRICE�OF�_�������

0PALVISION� IS�A� ���BIT�GRAPHICS�
SYSTEM� PROVIDING�UP�TO������MILLION�
COLOURS�ON�SCREEN�AT�ONCE�� *T�WILL�WORK�
WITH�THE�"�����"�����"�����AND�
"����� FITTING� INTO� A�;ORRO� **� OR� ***� SLOT�

*NDI� HAVE�ALSO�COMMITTED�TO�
OFFERING�PEOPLE�WHO�VE�BOUGHT�THE�
BOARD�FROM�THEM�THE�FORTHCOMING�
VIDEO�MODULES�AT�DISCOUNT�RATES��
5HESE�MODULES�ARE�EXPECTED�TO�GIVE�
0PALVISION�CAPABILITIES� SIMILAR�TO�THAT�
OF�THE�7IDEO�5OASTER�EFFECTS� BOARD�
	SEE� PAGE���
�� *NDI�A �������������
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:OU�CAN�NOW�VASTLY�INCREASE�THE�
CAPACITY�OF�YOUR�HARD�DRIVE�WITH�%ISK�
&XPANDER�A�NEW�UTILITY�BEING�
DISTRIBUTED�BY�.ICRO�1"$&�6,�AND�
1OWER�$OMPUTING�

%ISK�&XPANDER�WORKS�BY�A�SIMILAR�
PRINCIPLE�TO�THAT�OF�4TACKER� THE�
FAMOUS�1$�PROGRAM�� IT�SITS� IN�THE�
BACKGROUND� COMPRESSING�FILES�AS�
THEY�ARE�SAVED�TO�DISK�AND�DEc
COMPRESSING�THEM�AS�THEY�ARE�
LOADED�BACK� INTO�MEMORY�� 4PACE�
SAVINGS�OF�BETWEEN� ���AND�����ARE�
CLAIMED�TO�BE�TYPICAL�� %ISK�&XPANDER�
WILL�WORK�EQUALLY�WELL� ON�HARD� FLOPPY�
AND� 3".�DISKS�

5HE�PROGRAM� INSTALLS�VIA�
$OMMODOREiS�EASY�TO�USE� *NSTALLER�
UTILITY� IS�OPERATED�VIA�AN� j INTUITIVE�
INTERFACEk � AND� PROVIDES�STATISTICS�ON�
EXACTLY�HOW�MUCH�SPACE� IT�IS�SAVING�
FOR�YOU�WITH�EACH�FILE� PROCESSED��:OU�
CAN�GET�THE� PROGRAM�TO�COMPRESS�
INDIVIDUAL� FILES� FILES�GROUPED� IN�
DIRECTORIES�OR�ENTIRE�DISK�VOLUMES�

%ISK�&XPANDER�COSTS�_������AND�
IS�AVAILABLE�FROM�.ICRO�1"$&�6,�d�
�������������1OWER�$OMPUTING�	d�
�����������
�ARE�SELLING� IT�FOR�_���

4 T O P

T H I E F
1ROTECT�YOUR�COMPUTER�FROM�THIEVES�
WITH�THE�AID�OF�A�TRANSFER�FROM�THE�
&TCHING�5RANSFER�$OMPANY�

5HE�COMPANY�WILL� PLACE�A�SMALL�
IDENTIFICATION�MARK�ON�THE�SCREEN�OF�
YOUR�MONITOR�� �THE�MARK�CAN�BE�A�
POSTCODE�FOR�PRIVATE�USERS� OR�A� LOGO�
FOR�COMPANIES��5HE�MARK� IS�
IMPOSSIBLE�TO� REMOVE�WITHOUT�
REPLACING�THE�SCREEN� MAKING�THE�
EQUIPMENT�DIFFICULT�FOR�A�THIEF�TO�SELL�

5HE�TRANSFERS�COST�A�MINIMUM�OF�
_��FOR�THREE��$ALL�THE�&TCHING�
5RANSFER�$OMPANY�ON�d������
�������FOR�MORE�DETAILS�

�FDDF;FI<�8EEFLE:<�
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PARENT�COMPANY�OF�$OMMODORE�6,�
CONTINUE�TO� LOSE�MONEY�HAND�OVER�
FIST��5HE�COMPANY�POSTED�FIGURES�FOR�
THE�FINANCIAL�YEAR�ENDING����+UNE�
REVEALING�THAT�THEY�HAD� LOST�A�TOTAL�OF�
�����MILLION�

5HE�FIGURES�WERE� ANNOUNCED�ON����
/OVEMBER� BUT�WERE�EXPECTED�TO� HAVE�
BEEN� RELEASED� BACK� IN�"UGUST��0NE�
INDUSTRY�RUMOUR�PUT�THE�DELAY�DOWN�TO�
$OMMODORE� HOPING�THAT�THEIR�NEW�
$%���CONSOLE�WOULD�GAIN�A�FOOT�HOLD�
BEFORE�SHAREHOLDERS�AND�CREDITORS�
COULD�PANIC�

5HE�LOSS�FOR�THE�FINAL�QUARTER�OF�
THE�YEAR�WAS� ����MILLION� FOLLOWING�A�
LOSS�OF������MILLION� IN�THE�PREVIOUS�
QUARTER�	AS�REPORTED� IN�"MIGA�4HOPPER�
ISSUE���
�� 0F�THE�PREVIOUS�QUARTER�S�
�����MILLION� LOSS� �����MILLION�WAS�
ACCOUNTED�FOR�BY�WRITE�DOWNS�OF�
$OMMODOREiS�ASSETS�	THEY�WERE�
FORCED�TO� RE�EVALUATE�A� LARGE�STOCK�OF�
"���S�BEFORE�SELLING�THEM�AT�THE�NEW�
PRICE�OF�_������
� AND� RE�STRUCTURING�
WHICH�WAS�TO�MAKE�THE�COMPANY� IN�
6,�.ANAGING�%IRECTORY�%AVID�
1LEASANCEiS�WORDS� j LEANER�AND�
MEANERk ��5HIS� LEAVES�AN�OPERATING�
LOSS�OF�����MILLION�

0F�THE�FINAL�QUARTERiS�����MILLION�
AROUND�����MILLION� IS�SAID�TO�BE�AN

OPERATING� LOSS� THE�REST�AGAIN�BEING�
PUT�DOWN�TO� RESTRUCTURING�COSTS�AND�
INVENTORY�WRITE�DOWNS�

5HE�RESULT�OF�ALL� THIS� IS�THAT�
SHAREHOLDERSi� EQUITY�	THE�VALUE�OF�ALL�
SHARES
�OVER�THE� LAST�YEAR�HAS�DROPPED�
FROM������MILLION�TO������MILLION�

3ESULTS�WERE�ALSO�POSTED�FOR�THE�
FIRST�QUARTER� ENDING����4EPTEMBER� OF�
THE�COMPANYiS�CURRENT�FINANCIAL�YEAR�� A�
LOSS�OF������MILLION��5HIS� BROUGHT�
SHAREHOLDERSi� EQUITY�DOWN�FURTHER�TO�
�����MILLION�

5HE�$HAIRMAN�OF�$OMMODORE�
*NTERNATIONAL� *RVING�(OULD� ISSUED�THE�
FOLLOWING�STATEMENT�� j8E�HAVE�MADE�
PROGRESS� IN� REDUCING�THE�NET�LOSS��
)AVING�LARGELY�COMPLETED�OUR�
OPERATIONAL� RESTRUCTURING�WE�ARE� NOW�
PLANNING�TO�UNDERTAKE�A�RESTRUCTURING�
OF�OUR�DEBTS�TO�ALLOW�THE�COMPANY�TO�
CONTINUE�NORMAL� OPERATIONS�k

*T�WAS�ALSO� REVEALED�THAT�
$OMMODORE�WERE�NEGOTIATING�CREDIT�
TERMS�WITH� SOME�OF�THEIR�SUPPLIERS�
WHO�HAVE�RESTRICTED�THE�COMPANYiS�
CREDIT�AND� INSTITUTED� LEGAL�ACTION��
$OMMODORE� HAVE�ALSO�FAILED�TO�PAY�
BACK�TWO�OF�THEIR� LENDERS� ACCORDING�TO�
AGREEMENTS�MADE��5HE� LOANS�
AMOUNTED�TO�����MILLION� AND�
$OMMODORE�ARE�CURRENTLY�ATTEMPTING�
TO�NEGOTIATE�A�WAIVER�FROM�THE� LENDERS

SO�THEY�CAN�CARRY�OUT�THEIR�DEBT�
RESTRUCTURING�PLANS�

8HEN�ASKED�TO�COMMENT�ON�THESE�
FIGURES�$OMMODORE�6,iS�$OLIN�
1ROUDFOOT�GENERAL�MANAGER�OF�
OPERATIONS�AND� FINANCE� TOLD�"MIGA�
4HOPPER�� j8HAT�WEiRE�SEEING� IS� SALES�
OF�"����S�PICKING�UP�VERY�STRONGLY�
AND�$%���TAKING�OFF�� 3ESTRUCTURING�
TAKES�TIME�AND�MONEY��"N�OPERATING�
LOSS�OF����MILLION� IN�THE�FIRST�QUARTER�
COMPARED�TO�����MILLION� IN�THE�
PREVIOUS�QUARTER�REPRESENTS�A�BIG�
IMPROVEMENT��8EiRE�VERY�CONFIDENT�FOR�
THE�FUTURE�k

$OMMODORE�OFFICIALS�CLAIM�TO�BE�
SHIPPING�SOME�������$%��S�A�WEEK�
FROM�THEIR�1HILIPPINES�BASED�FACTORY��
5HE�MACHINE� HAS�RECENTLY�BEEN�
ADOPTED�BY�+OHN�.ENZIES�WHO�ARE�TO�
STOCK� IT�AND� ITS�SOFTWARE� IN� SELECTED�
STORES� IN�THEIR�����STORE�CHAIN�

$OMMODOREiS�CONFIDENCE� IN� THE�
SUCCESS�OF�THE�"�����AND�$%���HAS�
DONE� LITTLE�TO� INSPIRE�CONFIDENCE� IN�ONE�
GROUP�OF�"MIGA�ENTHUSIASTS��5HEY�HAVE�
BANDED�TOGETHER�TO�FORM�THE�
$OMMODORE�4HAREHOLDERS�MOVEMENT�
AND�HOPE�COLLECTIVELY�TO�BUY�UP�ENOUGH�
$OMMODORE�SHARES�TO�GAIN�SOME�
MEASURE�OF�CONTROL� OVER�THE�COMPANY�
AND� PUT�A�STOP�TO�WHAT�THEY�SEE�AS� ITS�
MISMANAGEMENT�

0-+ -�1�4'"'� $',�**7�4#,'2
3OMBOiS�EAGERLY�AWAITED�VIDEO�DIGITISERS�THE�7IDI�"MIGA�
	��
�35�AND�7IDI�"MIGA�	��
�35�ARE�AT� LAST�READY�FOR�
RELEASE�AFTER�LONG�DELAYS�

5HE�MORE�BASIC�OF�THE�TWO�7IDI�"MIGA�	��
�35�WILL�
DIGITISE�PICTURES�WITH����BIT�COLOUR�ACCURACY�IN� REAL�TIME�
	THAT� IS� A�MAXIMUM�TOTAL� OF������COLORS
�� .ONOCHROME�
IMAGES�CAN�BE�GRABBED� IN�����GREYSCALES�	BUT�THESE�ARE�
ONLY�DISPLAYABLE�ON�"("�MACHINES
�

5HE�ACCOMPANYING�SOFTWARE� PROVIDES�SUPPORT�FOR�A�
VARIETY�OF�FILE�FORMATS� INCLUDING�THOSE�USED�ON�THE�.AC�AND�
1$�� *T�HAS�AN� IMAGE�PROCESSING�SECTION� PROVIDING�A�NUMBER�
OF�OPTIONS� INCLUDING�&DGE�%ETECT�5HRESHOLD� /EGATIVE� -IGHT

AND�%ARK��"NIMATION� IS�SUPPORTED�VIA�A�MODULE�CALLED�THE�
"NIMATION�8ORKSTATION��7IDI�"MIGA� 	��
�35�COSTS�_���� IS�
COMAPTIBLE�WITH�ALL�"MIGAS� AND� IS�CAPABLE�OF�BEING�
UPGRAGED�TO�THE�SAME�SPECIFICATION�AS�3OMBOiS�OTHER�NEW�
DIGITISER� THE�7IDI�"MIGA�	��
�35�

5HIS�HIGH�END�DIGITISER�IS�CAPABLE�OF�GRABBING�TRUE��
COLOUR� ���BIT�IMAGES� IN� REAL�TIME� 	THAT� IS�TO�SAY� IT� IS�
CAPABLE�OF�DISTINGUISHING�BETWEEN� �����MILLION�DIFFERENT�
COLOURS
� AND�COMES�WITH�THE�SAME�SOFTWARE�FEATURES�AS� ITS�
���BIT�BROTHER�� *T�WILL� TAKE� INPUTS�FROM�BOTH�47)4�:$�AND�
$OMPOSITE�SOURCES��5HE�7IDI�"MIGA� 	��
�35�COSTS�_����

'OR�MORE�DETAILS�CALL� 3OMBO�d�������������

& P S O N � P R I C E S � T U M B L E
&PSON�ALREADY�LEADERS�IN�THE���PIN�
AND����PIN�DOT�MATRIX�PRINTER�
MARKETS�AIM�TO�IMPROVE�THEIR�
STANDING�STILL�FURTHER�BY�DROPPING�THE�
RECOMMENDED� RETAIL� PRICES�OF�� � �OF�
THEIR�PRINTERS�

5HE�PRICE�CHANGES�ARE� AS�FOLLOWS��
'OR�&PSON�S���PIN�RANGE�� -9�����DOWN�
FROM�_����TO�_���� -9�����FROM�
_����TO�_���� -9������FROM�_����TO�
_���� -9������FROM�_����TO�_����
'9�����FROM�_����TO�_���� '9������
FROM�_����TO�_����

5HE�CHANGES�FOR�THE����PIN�
PRINTERS�ARE�� -2�����DOWN�FROM�_����
TO�_���� -2������FROM�_����TO�
_���� -2�������FROM�_����TO�_����
-2�����FROM�_����TO�_���� -2������
FROM�_����TO�_����

1RINTER�PRICES�FROM�DEALERS�ARE�
NOTORIOUSLY�LOWER�THAN�THOSE�SET�AS�
RECOMMENDED� RETAIL� PRICES� BY�THE�
MANUFACTURERS� SO� REMEMBER�TO�SHOP�
AROUND� IF�YOUiRE�AFTER�A�PRINTER�
BARGAIN�� 'OR�MORE� INFORMATION�CALL�
&PSON�d������������

/ #� �( �
!,)/(�-
(ALAXY�(RAFIX�HAVE� RELEASED�A�RANGE�
OF�BACKGROUND� IMAGES� FOR�USE� IN�
MULTI�MEDIA�PRESENTATIONS�AND�VIDEO�
TITLING�CALLED�.EDIA�#ACKGROUNDS�

&ACH� IMAGE� IN�THE�THREE�DISK�SET�
IS�AN�OVERSCANNED� HIGH�RESOLUTION�
���COLOUR� *''�FILE�� 4UBJECTS� INCLUDE�
CAMERAS� BOOKS� $%S� PHONES�
TEXTURES� A� KEYBOARD�VIDEOS� AND� SO�
ON��5HE�SET�COSTS�_������FROM�
(ALAXY�(RAFIX�d�������������

, @ 8 D G 3 B 7
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*N�SOME�CIRCLES� COMPUTER�USERS�
SOMETIMES�HAVE�A� REPUTATION�FOR�NOT�
BEING�VERY�SOCIABLE�BUT����0UT�0F�
���&DUCATIONAL�4YSTEMS�	d������
������
�ARE� LOOKING�FOR�PEOPLE�TO�
ORGANISE� j SOFTWARE�PARTIESk�TO�
PROMOTE�THEIR�EDUCATIONAL� PACKAGES�

5HE�COMPANY�WILL� PROVIDE�YOU�
WITH�A�PARTY�BUNDLE� AND�GIVE�YOU�A�
MINIMUM�_��COMMISSION�ON�EACH�
SALE�YOU�MAKE�� $%
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"LL�8ORKBENCHES
%*$&�OR�%ILLONiS� *NTEGRATED�$�
&NVIRONMENT� IS�GENERALLY�ACCEPTED�TO�
BE�THE�MOST�POWERFUL� SHAREWARE�$�
DEVELOPMENT�SYSTEM�AROUND�FOR�THE�
"MIGA�� *T�COMES�WITH� NOT�ONLY�A�
COMPILER�AND� LINKER� BUT�ALSO�A�FULLY��
FEATURED�TEXT�EDITOR�GIVING�YOU�
EVERYTHING�YOU�NEED�TO�START�
PROGRAMMING�IN�$�� *T�S�ALSO�THE�
COMPILER�USED� BY�OUR�PROGRAMMING�
EXPERT�5OBY�4IMPSON�FOR�HIS�4AILING�
5HROUGH�$�COLUMN�

6NLIKE�THE�OTHER�PROGRAMS�ON�OUR�
DISK�%*$&�DOESN�T�COME�WITH� AN� ICON�
WHICH�YOU�CAN�USE�TO�DE�COMPRESS� IT��
*NSTEAD�YOU�NEED�TO�USE�THE�4HELL��
%*$&�IS�STORED�ON�THE�COVER�DISK�AS�
TWO�SEPARATE�ARCHIVES� EACH�TO�BE�
DE�COMPRESSED�TO� ITS�OWN� FLOPPY�
DISK�� /ATURALLY�YOU�CAN�PUT�%*$&�ON�
TO�YOUR�HARD�DISK�IF�YOU�HAVE�ONE�

'ULL� INSTRUCTIONS�FOR�DEc
COMPRESSING�%*$&�AND�GETTING�YOUR�
SYSTEM�UP�AND� RUNNING�ARE�GIVEN� IN�
THE�COVER�MOUNTED� BOOK�THAT�COMES�
FREE�WITH�THIS� ISSUE�� *N�THERE�YOU�LL�
ALSO�FIND� LOTS�OF�EXAMPLE� PROGRAMS

EVERYTHING�
�� #ETTER�STILL�FOR�_������
YOU�CAN�BUY�THE�FULL�VERSION�OF�THE�
$OMPLETE�"MIGA�$�BOOK�WHICH�
COMES�WITH�THE�FULLY�REGISTERED�
VERSION�OF�%*$&�AND�THE�$OMMODORE�
*NCLUDES�GIVING�YOU�WITH�A�COMPLETE�
PROFESSIONAL�$�ENVIRONMENT�� 4EE�THE�
COVER�MOUNTED�BOOK�FOR�FURTHER�
DETAILS� OR�TURN�TO�PAGE����

�-)/,��
"IL�8ORKBENCHES
5HIS�ARCHIVE�CONTAINS�THE� LATEST�SET�
OF�SOURCE�CODE�FILES�TO�ACCOMPANY�
OUR�ON�GOING�$�PROGRAMMING�TUTORIAL�
4AILING�5HROUGH�$�	SEE�PAGE���
�� %Ec
ARCHIVE�THE�FILES� ACCORDING�TO�THE�
PROCEDURE�OUTLINED�BELOW��:OU�CAN�
THEN� LOAD�THEM� INTO�A�TEXT�EDITOR�
SUCH�AS�%.&�	AS�SUPPLIED�WITH�%*$&
�
TO� LOOK�AT�THE�SOURCE�CODE��1LEASE�
NOTE�THAT�DOUBLE�CLICKING�ON�THE�FILESi�
ICONS�WILL� HAVE�NO�EFFECT�

"N�EXECUTABLE�VERSION�OF�THE�
ADDRESS�BOOK�PROGRAM� CALLED�
ADDRESS�X�WILL� BE�PRESENT�ON�THE�
DISK�YOU�DECOMPRESS�TO��:OU�CAN� RUN�
THIS�FROM�THE�4HELL� BY�SIMPLY�TYPING�
ITS�NAME�� 3EMEMBER�THOUGH�TO

)� 'IRST�YOU�SHOULD�SWITCH�ON�AND�BOOT�UP�YOUR�
"MIGA�WITH�8ORKBENCH��5HE�PROGRAMS�ON�THE�DISK�
HAVE�ALL�BEEN�COMPRESSED� AND�MUST�BE�DEc
COMPRESSED�BEFORE�THEY�CAN�BE�PROPERLY�USED��5HIS�
PROCESS� IS� PRETTY�MUCH�AUTOMATIC� SO� LONG�AS�YOU�
FOLLOW�THE�STEPS�DETAILED� HERE�� 	4EE�THE�
ACCOMPANYING�COVER�MOUNTED�BOOK�FOR�INFORMATION�
ON�DE�COMPRESSING�%*$&�
�#EFORE�YOU�GO�ANY�FURTHER�
YOU�NEED�TO�DECIDE�WHERE�YOU�WANT�TO�DE�COMPRESS�
THE�COVER�DISK�FILES�TO�� *F�YOU�HAVE�PLENTY�OF�3".�YOU�
MAY�WANT�TO�USE�THE�3".�DISK��"NOTHER�OPTION� IS�TO�
DE�COMPRESS�TO�YOUR�HARD�DISK�� "LTERNATIVELY�YOUiLL�
NEED�TO�DE�COMPRESS�ON�TO�FLOPPY�DISK�� *F�YOU�CHOOSE�
THIS� LAST�OPTION�THEN�YOUi LL� NEED�TO�HAVE�SEVERAL�
BLANK�FLOPPIES�STANDING�BY��:OU�CAN�FORMAT�FLOPPIES�
FROM�THE�8ORKBENCH�BY�SINGLE�CLICKING�ON�THEIR�ICON�
AND�THEN�SELECTING�THE�'ORMAT�%ISK�OR�*NITIALIZE�
MENU�OPTION� 	DEPENDING�ON�THE�VERSION�OF�
8ORKBENCH�YOU�ARE�USING
�

/OW� INSERT�THE�COPY�THAT�YOUiVE�MADE�OF�THIS�
MONTHiS�COVER�DISK��:OUiLL�SEE�THE�"MIGA�4HOPPER�
ICON�APPEAR�ON�THE�SCREEN�

2 � 5HE�NEXT�STEP� IS�TO�DOUBLE�CLICK�WITH�THE� LEFT��
HAND�MOUSE�BUTTON�ON�THE�"MIGA�4HOPPER� ICON��"�
WINDOW�FOR�THE�DISK�WILL� THEN�OPEN� IN�WHICH�WILL�BE�
DISPLAYED�THE�FOUR�ICONS�FOR�THE�SOFTWARE�ON�THE�
DISK�THIS�MONTH��"PART�FROM�%*$&� THE�PROGRAMS�ARE�
ALL� STORED�AS�ARCHIVES�AND�CAN�BE�ACCESSED�VIA�THE�
ICONS�SHOWN� IN�THE�WINDOW�WHOSE�FILENAMES�ARE�
TERMINATED�WITH�THE�CHARACTERS� j �%EARCHii �

� � -ETiS�SAY�THAT�YOU�WANT�TO�DE�COMPRESS�THE�
/EXUS�PACKAGE��:OUiLL� NEED�TO�DECIDE�WHERE�YOU�
WANT�THE�DE�COMPRESSED�MATERIAL�TO�BE�STORED�� *F�ITiS�
ON�TO�A�FLOPPY�THEN� INSERT�THE�DISK�AND�OPEN� ITS�
WINDOW�� *F�YOU�WANT�TO�PLACE�THE�FILES�ON�TO�YOUR�HARD�
DISK�OR�YOUR�3".�DRIVE�THEN�OPEN�THEIR�WINDOW�
INSTEAD�� 	#EAR�IN�MIND�THAT�THE�CONTENTS�OF�YOUR�3".�
DRIVE�ARE� LOST�WHEN�THE�POWER�IS�SWITCHED�OFF�


YOU�CAN�TYPE� IN�AND�TRY�FOR�YOURSELF��
)AVE�A�GOOD� READ�EXPERIMENT� AND�
BEFORE� LONG�YOUiLL� BE�WRITING�YOUR�OWN�
$�PROGRAMS�

%*$&� IS�THE�COMPILER�USED�TO�TEST�
ALL� OF�THE�PROGRAMS�
IN�OUR�4AILING�
5HROUGH�$
PROGRAMMING�SERIES�
SO�YOU�CAN�COMPILE�
ALL�OF�THESE�WITH� IT�
TOO�� )OWEVER�YOU�
CANNOT�COMPILE�
PROGRAMS�THAT�MAKE�
USE�OF�GRAPHICS�
LIBRARY�CALLS� AND�THE�
LIKE�WITHOUT�THE�
ADDITION�OF�A�SET�OF�
FILES�KNOWN�AS�THE�
$OMMODORE�
*NCLUDES��:OU�CAN�
OBTAIN�THESE�DIRECT�
FROM�$OMMODORE�
	SEND�A�CHEQUE�FOR�
_���MADE�PAYABLE�TO�$OMMODORE�
#USINESS�.ACHINES�	6,
�-TD� TO�
4HARON�.C(UFFIE�$OMMODORE�
#USINESS�.ACHINES� 	6,

$OMMODORE�)OUSE�5HE�4WITCHBACK

(ARDENER�3OAD�.AIDENHEAD�#ERKS��
4-���9"� AND�ASK�FOR�THE�/ATIVE�
%EVELOPERiS�5OOLKIT
�OR�BY�PAYING�THE�
����SHAREWARE�FEE�AND� REGISTERING�
%*$&�� 	%*$&�IS�SHAREWARE� SO� IF�YOU

3OOF�4LATE�IS�A�SAMPLE�IMAGE�TAKEN�FROM�7IDEO8ORLDiS�
/EXUS�1RO�RANGE�O F�BACKGROUNDS�FOR�VIDEO�WORK�

INTEND�TO� KEEP�USING�IT�PLEASE�DO�
REGISTER�� �YOUiLL� FIND�DETAILS�ON�HOW�TO�
DO�THIS� IN�THE�TEXT�FILE� REGISTER�DOC�
WHICH�WILL� BE� IN�THE�DOCS�DIRECTORY�
ONCE�YOU�HAVE�DE�COMPRESSED

\ �? � ".*("�4)011&3�m �*446&����m �+"/6"3:�����
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5HE�FIRST�THING�THAT�YOU�MUST�DO�WITH�
YOUR�COVER�DISK� IS�TO�PROTECT�IT�FROM�
ACCIDENTS�BY�MAKING�SURE�THAT�IT� IS�
WRITE�PROTECTED��5O�DO�THIS�MAKE�
SURE�THAT�THE�MOVABLE� PLASTIC�TAB�ON�
THE�DISK�IS� IN�THE�OPEN�POSITION�� �
THAT�IS�YOU�CAN�SEE�THROUGH�THE�
HOLE��5HIS�MEANS�NOTHING�CAN�NOW�
BE�WRITTEN�TO�THE�DISK�ESPECIALLY�
VIRUSES�� *F�YOU�DONiT �WRITE�PROTECT�
YOUR�DISK�AND�END�UP�WITH�A�VIRUS�� �
WELL�THATiS�YOUR�PROBLEM�

5HE�NEXT�IMPORTANT�STEP� IS�TO�
MAKE�A�BACK�UP�COPY�OF�THE�COVER�
DISK�� �IN�CASE�ANY�NASTY�ACCIDENTS�
HAPPEN�WHILE�YOUiRE� BUSY�WORKING�
WITH� IT��5HE�EASIEST�WAY�TO�GO�ABOUT�
THIS� IS�VIA�THE�4HELL��4O�OPEN�A�
4HELL�WINDOW�AND�THEN�TYPE�THE�
FOLLOWING�AT�THE�PROMPT�

D I S K C O P Y � D F 0 � � T O � D F 0 �

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

:OUR�COMPUTER�WILL� NOW�READ�
SOME�OF�THE� INFORMATION�FROM�THE�
DISK�BEFORE�ANOTHER�4YSTEM

CHANGE�DIRECTORIES�TO�THE�ONE� IN�
WHICH�THE�PROGRAM� IS�CONTAINED��THIS�
DIRECTORY�ALSO�CONTAINS�THE�DATABASE�
FILE�USED� BY�THE�PROGRAM�WHICH�
CANNOT�BE�FOUND�OTHERWISE�

5HE�SOURCE�CODE�FOR�THE�ADDRESS�
BOOK�PROGRAM�CAN�BE�COMPILED�WITH�
%*$&�	ALSO� INCLUDED�ON�THIS�MONTHiS�
COVER�DISK
�ALTHOUGH�YOU�WILL� ALSO�
NEED�THE�$OMMODORE� *NCLUDE�FILES�
BEFORE�YOU�CAN�CREATE�YOUR�OWN�
EXECUTABLE�VERSION� 	SEE�THE�SECTION�
ABOVE�ON�%*$&�FOR�DETAILS�OF�THIS
�

3EQUESTER�WINDOW�APPEARS�ASKING�
YOU�TO� INSERT�THE�%&45*/"5*0/�DISK�
	THATiS�THE�EMPTY�DISK�YOU�WANT�TO�
MAKE�A�COPY�OF�THE�COVER�DISK�ON
��
:OUi LL�FIND�THAT�YOU�NEED�TO�SWAP�
DISKS�SEVERAL�TIMES�� �A�4YSTEM�
3EQUESTER�WINDOW�WILL� APPEAR�EACH�
TIME� PROMPTING�YOU�TO�INSERT�THE�
APPROPRIATE�DISK�

*F�YOU�HAVE�MORE�THAN�ONE�
FLOPPY�DRIVE�YOU�CAN�OF�COURSE�COPY�
FROM�ONE�DRIVE�TO�THE�OTHER�BY�USING�
THE�FOLLOWING�INSTRUCTION�

D I S K C O P Y � D F 0 � � T O � D F L �

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

��(�.�,����."���#-%�
8E�DUPLICATE�TENS�OF�THOUSANDS�OF�
DISKS� SO� INEVITABLY�A�VERY�SMALL�
NUMBER�WILL�BE�CORRUPTED�� �OUR�
COPIERS�DO�CARRY�OUT�STRINGENT�
QUALITY�CONTROL�TESTS� BUT�THE�
OCCASIONAL�DUFF�DISK�WILL�ALWAYS�
SNEAK�THROUGH��:OUiLL� KNOW� IF�THIS�
HAS�HAPPENED�TO�YOUR�COVER�DISK

(�2/-
"LL�8ORKBENCHES
*N�THIS�ARCHIVE�YOUiLL�FIND�A�SAMPLE�
IMAGE�FROM�7IDEO8ORLDiS�/EXUS�1RO�
RANGE�OF�BACKGROUND� PICTURES�� *TiS�A�
DIGITISED� IMAGE�OF�ROOF�SLATE� IN����
COLOURS�AND�AN�OVERSCANNED�
RESOLUTION�OF�����X�����PIXELS��
*MAGES�SUCH�AS�THESE�ARE� IDEAL�FOR�
USE�AS� AMONG�OTHER�THINGS�
BACKDROPS�TO�VIDEO�TITLES�

5O�VIEW�THE� IMAGE�YOU�MUST�FIRST�
DE�COMPRESS� IT�ACCORDING�TO�THE

BECAUSE�EITHER�YOUi LL�GET�A�4YSTEM�
3EQUESTER�WINDOW�APPEARING�TO�TELL�
YOU�THAT�YOUiVE�NOT�GOT�A�%04�DISK�
SITTING�IN�YOUR�DRIVE�OR�A�4YSTEM�
3EQUESTER�WILL� POP�UP�TO�TELL�YOU�
JUST�AS�UNHELPFULLY�THAT�A�3&"%�
&3303�HAS�OCCURRED�WHILE�ONE�OF�
THE�PROGRAMS�WAS�DE�ARCHIVING�

5HE�SOLUTION� IS�STRAIGHTFORWARD��
+UST�SEND�THE�FAULTY�DISK�TO�THE�
ADDRESS�BELOW�ENCLOSING�AN�
ENVELOPE�ADDRESSED�TO�YOURSELF�FOR�
THE� RETURN�OF�YOUR�REPLACEMENT�DISK
� �THE�PADDED�VARIETY�ARE�BEST�� �AND�
WEi LL�PAY�THE� RETURN� POSTAGE��5HE�
ADDRESS� IS�

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

8ITH�THE�DISK�PLEASE� INCLUDE�A�BRIEF�
NOTE�SAYING�WHAT�THE� PROBLEM� IS��
"LSO�MENTION�WHAT�"MIGA�YOUiRE�
USING�AND�THE�VERSION�OF�8ORKBENCH�
THAT�YOU�ARE�RUNNING��"�REPLACEMENT�
DISK�SHOULD�THEN�COME� RATTLING�
THROUGH�YOUR�LETTERBOX�WITHIN�A�
COUPLE�OF�WEEKS�

INSTRUCTIONS� IN�THE�BOX�BELOW�AND�
THEN� LOAD� IT� INTO�YOUR�FAVOURITE�PAINT�
PACKAGE�IMAGE�VIEWER� SUCH� AS�
%ELUXE�1AINT�OR�"RT�%EPARTMENT�
1ROFESSIONAL��5HE�ACCOMPANYING�TEXT�
DOCUMENT�CAN�BE� READ�BY�DOUBLEc
CLICKING�ON� ITS� ICON�

5HE�/EXUS�1RO�RANGE�CAN�BE�
BOUGHT�WITH� IMAGES� IN� BOTH�"("�AND�
PRE�"("�FORMATS�	LIKE�THE�SAMPLE�
PROVIDED�HERE
��8EiRE�REVIEWING�IT�
THIS� ISSUE� SO�TURN�TO� PAGE����FOR�OUR�
CONSIDERED�VERDICT�

�-*�#(.
"LL�8ORKBENCHES
"41AINT�IS�AN�ARCHIVE�CONTAINING�THE�
SOURCE�CODE�TO�ACCOMPANY�OUR�
PROGRAMMING�TUTORIAL� IN�OUR�".04�
"CTION�COLUMN�� *T�IS�ONLY�OF�USE�TO�
YOU� IF�YOU�OWN�ONE�OF�&UROPRESS�
4OFTWAREiS�".04�PACKAGES�

%E�COMPRESS�THE�ARCHIVE�
ACCORDING�TO�THE� INSTRUCTIONS�GIVEN�
BELOW�� )AVING�DONE�THAT�YOU�CAN�
LOAD�THE� RESULTING�FILE�	CALLED�
"41AINT�".04
� INTO�".04�	OR�".04�
1RO�OR�&ASY�".04
�AND� RUN� IT�� *F�YOU�
OWN�AN�".04�COMPILER�YOU�CAN�
COMPILE�THE�PROGRAM�FIRST�FOR�EXTRA�
SPEED��"S�YOU�CAN�SEE�THE�PROGRAM�
IS�DEVELOPING�INTO�A�SOPHISTICATED�
PACKAGE�WITH�AN�EXTENSIVE�SET�OF�
DRAWING�COMMANDS�ALREADY�HAVING�
BEEN� IMPLEMENTED�� 4TUDY�THE�SOURCE�
CODE� IN�CONJUNCTION�WITH�THE�ARTICLE�
BEGINNING�ON�PAGE�����

 �'���(���0�,3."#(!�
."�.�!)�-�1#."�#.
*F�YOUiVE�GOT�A�PROGRAM�THAT�YOU�THINK�
WILL� BE�OF�INTEREST�TO�"MIGA�4HOPPER�
READERS�WHY�NOT�SEND� IT�IN �8EiRE�
ALWAYS�ON�THE� LOOK�OUT�FOR�GOOD�
UTILITIES�OR�APPLICATIONS�THAT�COULD�
MAKE�THE� LIVES�OF�OTHER�"MIGA�
ENTHUSIASTS�EASIER�

:OUR�PROGRAM�NEEDNiT �BE�
PARTICULARLY�BIG�OR�AMBITIOUS�� �JUST�SO�
LONG�AS� IT�WORKS�AND� IS� USEFUL��5HEN�
AGAIN�WE�WOULDNiT �BALK�AT�A� RIVAL�TO�
%ELUXE�1AINT� EITHER�

4END�YOUR�SUBMISSIONS�TO�
$OVER�%ISK�4UBMISSIONS�
"MIGA�4HOPPER�
'UTURE�1UBLISHING�
���.ONMOUTH�4TREET�
#ATH�#"���#8
1LEASE�BE�PATIENT�WAITING�FOR�A� REPLY
� �WE�RECEIVE�A� LOT�OF�SUBMISSIONS�
AND� LIKE�TO�EVALUATE�THEM�FULLY�� $%

-4#*7�1-$25�0#�-,�7-30�"'1)�

,&0 IF

0 � %RAG�THE� RELEVANT�ICON�	SAY�/EXUS�%EARCH
� INTO�
THE�DESTINATION�WINDOW�� 	%RAG�AN� ICON�BY�PUTTING�THE�
MOUSE�POINTER�OVER� IT�AND� KEEPING�THE� LEFT�MOUSE��
BUTTON� PRESSED�� 3ELEASE�THE�BUTTON�WHEN�YOUiVE�
PLACED�THE� ICON�WHERE�YOU�WANT� IT�
�/OW�DOUBLE�CLICK�
ON� IT��5HE�DE�COMPRESSING�PROCEDURE�WILL�
AUTOMATICALLY�BEGIN� AND�ANOTHER�WINDOW�CALLED�
*CON9�APPEARS�ON�SCREEN�TO�TELL�YOU�HOW�ITiS�GOING�

2 � *N�THE� *CON9�WINDOW�WILL�BE� LISTED�ALL�THE�FILES�AS�
THEY�ARE�EXTRACTED�FROM�THE�ARCHIVE�� *F�YOU�ARE�USING�
AN�"MIGA�WITH� ONLY�ONE�DISK�DRIVE�THEN�UNFORTUNATELY�
YOUiLL� HAVE�TO�GET�INVOLVED�WITH� A�FAIR�BIT�OF�DISK�
SWAPPING��"�4YSTEM�3EQUESTER�WINDOW�WILL� APPEAR�
EACH�TIME�YOU�NEED�TO�SWAP�DISKS�� �SIMPLY�PUT�
WHICHEVER�DISK� IS� REQUESTED� IN�THE�"MIGAiS�DRIVE��
	,EEP�THE�SOURCE�DISK�WRITE�PROTECTED�TO�BE�SAFE�


2 � 0NCE�THE�*CON9�WINDOW�HAS�VANISHED�THE�SOURCE�
WINDOW�WILL� STILL� APPEAR�TO�CONTAIN�ONLY�THE�
/EXUS�%EARCH� ICON�� �THATiS�BECAUSE�THE�WINDOW�
ISNiT �AUTOMATICALLY�UPDATED��$LICK�FIRST�ON�THE�
WINDOWiS�CLOSE�GADGET�AND�THEN�OPEN�THE�WINDOW�
AGAIN�� *T�WILL� REOPEN�WITH�THE�PACKAGESi� ICONS�
DISPLAYED� IN�THEIR�FULL�GLORY��:OU�CAN�THEN� RUN�THE�
PROGRAMS�OR�LOAD�THE�FILES�AS�NORMAL�

".*("�4)011&3�m �*446&����m �+"/6"3:������ ?
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���4INCE�THEN�TWO�
REVISIONS�OF�THE�
SOFTWARE�AND�ONE�OF�
THE�HARDWARE�HAVE�
COME�AND�GONE� BUT�
A�1"-�5OASTER�STILL�
HASN�T�MATERIALISED�
EVEN�THOUGH� IT iS�TWO�
YEARS�SINCE�/EW5EK�
TOLD� US�TO�EXPECT�
ONE� jWITHIN� ���
MONTHSk �� 3IGHT�NOW�
THE�ONLY�WAY�FOR�6,�
USERS�TO�BE�ABLE�TO�
USE�THE�5OASTER�IN�
THE�WAY�IT�WAS�
INTENDED�	AS�A�VIDEO

"�SINGLE�FRAME�FROM�A�RECENT�5ODD�3UNDGREN�VIDEO�
PRODUCED�USING�-IGHTWAVE�AND�THE�7IDEO�5OASTER�

7IDEO�5OASTER������LOOKS�LIKE �THE�ORIGINAL�BUT�SOME�HARDWARE�ADVANCES�HAVE�
BEEN�MADE��0WNERS�O F�OLDER�5OASTERS�CAN�S TILL�USE�THE�NEW�SOFTWARE�THOUGH�

)
HE� LONG�AWAITED�7IDEO�
5OASTER�����HAS�FINALLY�
BECOME�REALITY�AND�THE�
HARDWARE�NOW�FITS�NOT�ONLY�
THE�"����������"MIGAS�BUT�ALSO�

THE�"�����AND�"�����MODELS��#UT�
SIZE�IS�THE�NOT�THE� ISSUE�HERE� FOR�
THE�BEST�THING�IS�THAT�THE�5OASTER�
SOFTWARE�HAS�BEEN�COMPLETELY�
REVAMPED�	EXCEPT�FOR�5OASTER1AINT
�
AND� LOTS�OF�j HOT�NEW�FEATURESk �HAVE�
BEEN�ADDED�WHICH�MAKE�ME�EVEN�
MORE�ENVIOUS�OF�MY�"MERICAN�
COUNTERPARTS� IN�VIDEO�GRAPHICS�AND�
�%�PRODUCTION��&VEN�OWNERS�OF�OLDER�
5OASTERS�CAN�BENEFIT�FOR�THE�NEW�
SOFTWARE�IS�ALSO�AVAILABLE�AS�AN�
UPGRADE�WITHOUT�THE�5OASTER�
HARDWARE�THOUGH�SOME�OF�THE�NEW�
FEATURES�	MOST�NOTABLY���������
COLOUR�-IGHTWAVE�ANIMS�AND�THE�
j FULL��SET�OF�WIPES
�WILL� NOT�BE�
AVAILABLE�ON�NON�"("�"MIGAS�	THAT�
IS�"�����OR�"�����MODELS
�

-ONG�STANDING�READERS�WILL� RECALL�
OUR�6,�EXCLUSIVE�ON�THE�ORIGINAL�
5OASTER�WAY�BACK� IN�"MIGA�4HOPPER

�'7�',�*#6'�2'%'/4-8�51)2#&'&�4*'+2�-')'/&#28�
�+&'0��0#34'2��.#,+/)�+4�.02'�&'3+2#$-'�4*#/�'6'2��
�#28� *+4'-'8�&200-3�#/&�&2'#.3�0(�#����6'23+0/���

/EW5EKiS�7IDEO�5OASTER������SCREEN�� * F �YOUiRE�INVOLVED�IN�VIDEO�EFFECTS�WORK�
A T�LEAST�IN�THE�/54$�STANDARD�BASED�WORLD� THIS�SHOULD�BE�A�WELCOME�SIGHT���

MIXER�WITH� EFFECTS� FRAMESTORES�
GRABBER� KEYING� CHARACTER�GENERATOR�
�%�SOFTWARE�AND�MORE
� IS�TO�USE�
VIDEO�STANDARDS�CONVERTERS� SUCH�AS�
THE�1RIME� *MAGE�CONVERTER�REVIEWED�
ON�THIS� PAGE�� )OWEVER� THIS� IS�AN�
EXPENSIVE� AND�NOT�PARTICULARLY�
EFFECTIVE� OPTION�� *N�TRUTH�THE�ONLY�
PROPER�WAY�TO�DO�1"-�VIDEO�WITH�A�
5OASTER�WOULD� BE�WITH�A�1"-�VERSION�
OF�THE�5OASTER�

-)�1"�.�-�(�1�
5HE�MOST� IMMEDIATE�CHANGES�CAN�BE�
SEEN� IN�THE�5OASTER�S�NERVE�CENTRE�� �
THE�4WITCHER�� #ETTER�LOOKING�LAYOUT�
AND�MANY�MORE�WIPES�AND�EFFECTS�� �
NINE�BANKS�OF����EFFECTS�EACH�ARE�
AVAILABLE�WITH�THE�"�����	THATiS�����
IN�TOTAL
� SEVEN�WITH�AN�"�����OR�
"�����	MAKING����
�� �INCLUDING

%'�"��+��,�#��

5HE�1RIME�*MAGE�4TD$ON�5#$�AND�REMOTE�UNIT�� 5HAT�S�
STANDARDS�CONVERTER�AND�5IME�#ASE�$ORRECTOR� THA T�IS�

�
T iS�NOT�A�1"-�5OASTER�BUT�THE�
1RIME�*MAGE�CARD�HAS�RAISED�
THE�HOPE�OF�USING�THE�5OASTER�
WITH�1"-�STANDARD�EQUIPMENT�

5HE�1RIME� *MAGE�CARD� IS�ACTUALLY�
A�5#$�	5IME�#ASE�$ORRECTOR
�1ROC�
"MP�	1ROCESSING�"MP
�AND�4TANDARDS�
$ONVERTER�ALL� ROLLED� INTO�A�SINGLE�
INTERNAL�CARD�THAT�FITS�ANY�;ORRO�	OR�
1$
�SLOT��"S�A�5#$� IT�SMOOTHES�OUT�
HICCUPS� IN�THE�TIMING�OF�A�VIDEO�SIGNAL�
	CAUSED�BY�MECHANICAL�FLUCTUATIONS� IN�
THE�PLAYBACK�MECHANISM
� AS� IT�IS�
PLAYED�BACK�FROM�VIDEOTAPE�SO�THE�
SIGNAL� CAN�BE�VISION�MIXED� 	SWITCHED�
IN�64�SPEAK
�WITH� ANOTHER�	5#$iD
�OFF��
TAPE�SIGNAL��5IME�#ASE�$ORRECTION�
INVOLVES� REPLACING�THE�EXISTING�
SYNCHRONISATION� INFORMATION�OF�A�VIDEO�
SIGNAL�WITH�A�BRAND�NEW�SET�OF�CORRECT

TIMINGS��4EVERAL�CARDS�CAN�ALSO�BE�
GENLOCKED�TOGETHER�

"S�A�1ROC�"MP�IT�CAN�MAKE

ADJUSTMENTS�TO�THE�COLOUR� PHASING�
SHARPNESS�AND�OTHER�FEATURES�OF�A�
SIGNAL� AND�ALSO�PERFORM�$HROMA�
,ILLING�	THAT�IS�MAKING�THE�OUTPUT�

MONOCHROME�BY�
jKILLINGk� THE�COLOUR�
INFORMATION� IN�THE�
VIDEO�SIGNAL
�� *T�CAN�
ALSO�TRANSCODE�
BETWEEN�COMPOSITE�
AND�:$�VIDEO�AND� IT�
CAN� jFRAMESTOREj�
	'IELD�OR�'RAME
�

.OST� IMPORTANTLY�
IN�THIS�CONTEXT� THE�
1RIME� *MAGE�CARD�
CAN�CONVERT�BETWEEN�
1"-�1"-�.� /54$�
/54$������AND�
4&$".�STANDARDS�� �
MEANING�THAT�IT�CAN�

BE�USED�TO�CONVERT�YOUR�1"-�OUTPUT�TO�
/54$�WHICH�CAN�THEN�BE�FED�TO�THE�
5OASTER�� #UT�THATiS�NOT�THE�END�OF�THE

STORY�BY�A� LONG�CHALK�
:OUiLL� ALSO�NEED�A�SECOND�1RIME�

*MAGE�CARD�TO�CONVERT�THE�5OASTERiS�
/54$�OUTPUT�BACK� INTO�A�USABLE�1"-�
SIGNAL��"ND� IF�YOU�WANT�TO�MAKE�FULL�
USE�OF�THE�5OASTERiS�EXCELLENT�
4WITCHER�CAPABILITIES�YOUiLL� NEED�AN�
ADDITIONAL�1RIME� *MAGE�CARD�FOR�EACH�
VIDEO� INPUT�YOU� PLAN�ON�USING��"N�
"MIGA������HAS�FOUR�CARD�SLOTS� THE�
5OASTER�TAKES�UP�TWO�	THE�VIDEO�SLOT�
AND� ITS�ADJOINING�;ORRO�SLOT
� LEAVING�
ROOM�FOR�ONLY�TWO�1RIME� *MAGE�CARDS
� �ONE�CHANNEL� IN�AND�ONE�CHANNEL�
OUT�� &ACH�1RIME� *MAGE�CARD�COSTS�
64������ AND�THE�OPTIONAL� REMOTE�
CONTROLS� 	ONE� REQUIRED�FOR�EACH�CARD
�
COST�64�����EACH�� �AND�YOU�LL� NEED�
THEM� IF�YOU�WANT�TO�USE�THE�CARDS�TO�
THEIR�MAXIMUM�POTENTIAL�

"ND�FOR�WHAT �-ETiS�FACE� IT�
CONVERTING�1"-�	���FRAMES�PER�SECOND�
AND����� LINES�PER�FRAME
�TO�/54$�	���
FPS� ���� LINES
� REQUIRES�SOME�PRETTY
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+UST�FOUR�EXAMPLES� 	OUT�O F�A�RANGE�O F�����
� ILLUSTRA TING �THE�5OASTERiS�VIDEO�EFFECTS
SOME�MEMORY�SUCKING�BUT�
SPECTACULAR�ANIMATED�WIPE�EFFECTS�
WITH�THEIR�OWN�SOUND�TRACKS� 	IF�YOU�
HAVE�AN�"����
�� *N� FACT�SOME�OF�
THESE�EFFECTS�ARE�SO�COMPLEX�THAT�
THE��.B�"��������� *� HAD�ON� LOAN�
FOR�THE� REVIEW�ACTUALLY�REFUSED�TO�
LOAD�THEM��4PACESHIP�FLY�THROUGHS�
SOFT�EDGED�STARS� FLYING�LOGOS�� �THESE�
ARE�ALL� PART�OF�THE�5OASTERiS� NEW�
4WITCHER�EFFECTS�WHICH� ALL� SEEM�
SOMEWHAT�FASTER�THAN� IN�VERSION� ��
EVEN�THOUGH� THE�"��������� IS�
PROBABLY�SLOWER�THAN�THE�ACCELERATED�
"����� IN�WHICH� *� HAD�A�5OASTER�
VERSION���

'RAMESTORE� LOADING� IS�FASTER�TOO�
EVEN�FROM�THE�"����iS�SLOWER� *%&�
DRIVE� 	SLOWER�THAN�MY�4$4*�DRIVES�
ANYWAY
�AND� KEYING�ALSO� APPEARS�A�
LITTLE�CRISPER�� "ND�A�NEW�OPTION�HAS

THOUGH�SINGLE�FRAMES�CANiT �TRU LY �DO�THEM�THE�JU S TICE �THEY�DESERVE�
YOUR�OWN�TRANSITION�
SPEEDS�

5HE�4WITCHER�HEART�O F�THE�5OASTER�HAS�BEEN�CLEANED�
UP�AND�EXPANDED�TO �GIVE�YOU�EVEN�MORE�OPTIONS�
PARTICULARLY�WHEN�THE�5OASTERiS�USED�W ITH�"("�"MIGAS

BEEN�ADDED�TO�THE�4WITCHER�S�
TRANSITION�SPEEDS� SO� IN� ADDITION�TO�
THE�PRE�SET�j4LOWk � j.EDIUM�� AND�
j'ASTk�SPEEDS�YOU�CAN�ALSO�DEFINE

!���)'�+�
8ARM���'UZZY�-OGIC� 	YES�THAT�S�
REALLY�THEIR�NAME�
�SHOWED�A�
64�����DEVICE�CALLED�-IGHT3AVE�AT�
THIS�YEARiS�8ORLD�OF�$OMMODORE�
SHOW� IN�1ASADENA�� -IGHT3AVE� IS�A�
SERIAL� PORT�DONGLE�AND�SOFTWARE�
COMBINATION�WHICH�FOOLS�ANY�"MIGA�
INTO�THINKING�IT�HAS�5OASTER�
HARDWARE� INSTALLED�THUS�MAKING� IT�
THEORETICALLY�POSSIBLE�FOR�5OASTER�
SOFTWARE�SUCH�AS� -IGHTWAVE�	AND�
PRESUMABLY�.ODELER
�TO� RUN�ON�ANY

"MIGA��5HERE�DO�SEEM�TO�BE�SOME�
POTENTIAL� LEGAL�PROBLEMS� AND� *iM�
LED�TO�BELIEVE�THAT�THE�DONGLE�WAS�
ITSELF�QUICKLY�CRACKED�MAKING�A�
STAND�ALONE�VERSION�OF�-IGHTWAVE�
POSSIBLE�BY�SIMPLE�PIRATING�
METHODS�� �SO�WE�MAY�WELL�SEE�
/EW5EK�MOVE�TO� KILL�THIS� PRODUCT�
VERY�QUICKLY�� *T�S�WORTH�NOTING�TOO�
THAT�ALL�THE�OTHER�5OASTER�FUNCTIONS�
WILL� NOT�WORK�WITHOUT�AUTHENTIC�
5OASTER�HARDWARE�

HEFTY�COMPROMISES��8HAT�HAPPENS�
WHEN����� LINES�ARE�DROPPED�AND�
WHERE�DO�THE�FIVE�EXTRA�FRAMES�COME�
FROM � *MMEDIATELY�WEiRE� LOOKING�AT�
SOME�SIGNIFICANT�PICTURE� INFORMATION�
JUGGLING��"ND�THEN�THE�5OASTER�S�/54$�
OUTPUT�HAS�TO�HAVE�FIVE�FRAMES�A�
SECOND� REMOVED�AND����� LINES�PER�
FRAME�ADDED�� 'ROM�WHERE�� �THIN�AIR �
0F�COURSE�NOT�� 4OME�FRAMES�AND� LINES�
ARE� INEVITABLY�GOING�TO� BE�DOUBLED�UP�
� �OR�AT� LEAST�CONCOCTED�OUT�OF�EXISTING�
LINES�AND�FRAMES�TO� LOOK� LIKE�NEW�
ONES�	WHICH� OF�COURSE� THEY�ARENiT
�

5HE� RESULT �"�SMOOTH�1"-� INPUT�
BECOMES�A�JERKY�SOMEWHAT�DEGRADED�
SHADOW�OF�ITS�FORMER�SELF� LEAVING�ME�
IN�NO�DOUBT�WHY�PROPER�COMMERCIAL�
STANDARDS�CONVERTERS�CAN�EASILY�COST�
IN�EXCESS�OF�_������EACH�

/O�DISRESPECT�TO�THE�1RIME� *MAGE�
CARD�� � ITiS�AN� IMPRESSIVE�5#$�1ROC�
"MP�STANDARDS�CONVERTER�FOR�/54$�
WORK�� �BUT�HAVING�TO�CARRY�THE�CAN�FOR

MAKING�1"-�7IDEO�5OASTING�POSSIBLE�
SEEMS�A� LITTLE� HARSH��4TANDARDS�
CONVERSION� IS�NOT�THE�ANSWER��"�FULL��
SPEC�1"-�7IDEO�5OASTER� IS��"ND�THE�
SOONER�THIS�HAPPENS�THE�BETTER��8HY�
SHOULD�"MERICA�HAVE�ALL�THE�FUN �"�
1"-�5OASTER�WOULD�CERTAINLY�SELL� BY�
THE�VAN� LOAD�

5HE�5OASTER������ IS�AWESOME�
	WELL� EVERYTHING�EXCEPT�5OASTER1AINT

-")**#(! � &#-.
,JAE=�%E9?=�/L<�GF�0�����������������
����������������������� 1/�������HDMK
�����>GJ�GHLAGF9D�J=EGL=�;GFLJGD
�Q��1RIME�#ROADCAST�&QUIPMENT�
d ���� � �������������
�N9AD9:D=�>JGE�
.ICRO�1"$&�6,�-TD�
� ������������
OR�7ORTEX�? � ���� ���������
$ALL�FOR�6,�PRICES�

���"��0�(
-IGHTWAVE��%�THE�
5OASTER�S��%�
RENDERER� HAS�AGAIN�
BEEN�WIDELY�
IMPROVED�AND�A�
WHOLE�SET�OF�NEW�
AND�EXCITING�FEATURES�
HAS�BEEN�ADDED��
#ONES�	A�SYSTEM�FOR�
MAKING�INANIMATE�
OBJECTS�BEND�
STRETCH�AND� ROTATE�
VERY�EASILY
� IS�

PROBABLY�THE�MOST�OUTSTANDING�
ADDITION� THOUGH�THERE�ARE�MANY�
OTHERS�� �INCLUDING�FASTER�RENDERING�
BETTER� LIGHTING� NEW�MAPPING�
TECHNIQUES�AND�MUCH�MORE�

1OSSIBLY�THE�BIGGEST�BUGBEAR�
	AND�ONE�WHICH�COULD�WELL� PUT�
POTENTIAL� 6,�USERS�OFF�COMPLETELY
� IS�
THAT�-IGHTWAVE�S�RENDERING�SIZES�ARE�
STILL� PRESET�TO�/54$�SCREEN�
RESOLUTIONS� SO�1"-�USERS�WILL� REQUIRE�
AN� IMAGE�PROCESSING�PROGRAM�TO�
SCALE�THE� IMAGES�TO�1"-�SIZES�
	PROBABLY� LOSING�QUALITY� IN�THE�
PROCESS
�� *F�/EW5EK�HAD�ALLOWED�
USERS�TO�ENTER�THE�SCREEN�SIZES�
THEMSELVES�	AS�SEVERAL�OTHER��%�
PROGRAMS�DO
�THEN�ANYTHING�MIGHT�BE�
POSSIBLE��"S� IT� IS� THE�CHOICE� IS�
UNFORTUNATELY� DICTATED�BY�THE�
5OASTER� NOT�THE�USER��8HICH� IS�ALL

WHICH� IS�STILL� PRETTY�AWFUL
�AND� *�WANT�
ONE�� #UT� *iM�SURE�AS�HELL� NOT�GOING�TO�
BUY�A�KLUDGED�UP�SYSTEM�WHICH� HAS�TO

-3(��-.,�#(�,
"NOTHER�NEW�PRODUCT� FROM�
1RE7UE�5ECHNOLOGIES� IN�THE�64"�
IS�DESIGNED�TO�ENABLE�YOU�TO�USE�
A�MULTI�SYNC�MONITOR�	WHICH�MUST�
BE�CAPABLE�OF�����K)Z�OPERATION
�
WITH� AN�"MIGA�5OASTER�SET�UP�� *T�
AUTOMATICALLY�ADJUSTS�THE�SYNC�
RATES�FROM�THE�"MIGA�TO�MEET�THE�
MULTISYNCiS� REQUIREMENTS� AND� IS�
SAID�TO�BE�ALL� BUT�TRANSPARENT�IN�
USE�� 1RICE�WAS�UNKNOWN�AT�THE�
TIME�OF�WRITING�BUT� IF�YOUiRE�
CURIOUS�1RE7UE�CAN�BE�CONTACTED�
ON�S �������������������OR�'AX�
������������������

FINE�AND�DANDY�FOR�THE�AVERAGE�USER�
IN�THE�64� BUT�OF�LITTLE�COMFORT�TO�
THOSE�OF�US�CHAFING�TO�USE�-IGHTWAVE�
FOR�1"-�WORK�

.ODELER��%�THE�5OASTERiS��%�
MODELLING�PROGRAM� HAS�ALSO�BEEN�
SUBSTANTIALLY�IMPROVED�AND� LIKE�
MANY�OF�THE�5OASTERiS�OTHER�
jMODULES�� HAS� BEEN�GIVEN�A�FACELIFT�
TO�BRING� IT�MORE� INTO� LINE�WITH� THE� LOOK�
AND�FEEL� OF�8ORKBENCH� �� AND���� �
CLEANER�AND�NEATER�WITH� BETTER�
BUTTONS�AND�EASIER�TO�USE�SELECTORS�
AND�MENUS��"ND� LOTS�OF�NEW�	AND�
USEFUL
�TOOLS� AND�FUNCTIONS�HAVE�
BEEN�ADDED�TO�MAKE�.ODELER�MORE�
POWERFUL�YET�EASIER�TO�USE�� #OOLEAN�
OPERATIONS� SPLINE�CURVES� TEXT

RELY�ON�OVER�������WORTH� OF�
STANDARDS�CONVERSION�CARDS�TO�GET�
SOME�KIND�OF�1"-�OUTPUT�

� " � � % ) / . �
*I@D<� #D8><

+L8C@KP
m m m m m m O O O O
(OOD� AS�FAR�AS�COST�VS�QUALITY�AND�
FEATURES� IS�CONCERNED�BUT�IN�THE�CONTEXT�
OF�CONVERTING�MOVING�1"-�IMAGES� INTO�
5OASTER�FODDER�AND�THEN�BACK�AGAIN�THE�
ANSWER�HAS�TO�BE�THAT�THESE�CARDS�SADLY�
DO�NOT�CUT�THE�MUSTARD�

�F:LD<EK8K@FE
� � � � � � ? �
/ONE�SUPPLIED�WITH� REVIEW�COPY�

�8J<�F=�/J<
m m m � m m m � � �
/OT�DIFFICULT�TO�USE� IF�YOU�HAVE�THE� REMOTE�
CONTROL�� OTHERWISE�ITiS�DOWN�TO�SETTING�%*1

SWITCHES�ON�THE�CARD� ITSELF�AND�THEN�JUST�
PLUGGING�UP�THE�VIDEO�KIT�

08CL<�=FI�'FE<P
m m m m m m m O O O
3ELATIVELY�CHEAP�AS�FAR�AS� STANDARDS�
CONVERTERS�GO�BUT�EXPENSIVE�WHERE�1"-�
5OASTING� IS�CONCERNED�

0VERALL� RATING�
m m m m m m 0 0 0 0
*� DON�T�WANT�TO� IMPLY�THAT�THE�1RIME�
IS�A�BAD�DEVICE�	IT� ISN�T
� ITiS�JUST�NOT�
REALLY�SUITED�TO�HAVING�TO�CONVERT�1"-��
/54$�1"-�WHICH� IS�WHAT�1"-�7IDEO�
5OASTING�REQUIRES�� 0NE�WAY�IS�FINE� BOTH�
WAYS� IS�JUST�TOO�MUCH�
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4OME�TYP ICA L�EXAMPLES�O F�5OASTER$(
IMPORTATION� DRILLING�TAPERING�
BEVELLING� AND�DISPLACEMENT�
MAPPING�WHICH�USES�A�BITMAP� IMAGE�
TO�ACTUALLY�MOVE�	OR�DISPLACE
� POINTS�
IN� AN�OBJECT�	UNLIKE�BUMP�MAPPING�
WHICH�ONLY�MAKES�AN�OBJECT�APPEAR�
BUMPY
�

,� ),'����"�,��.�,-
5OASTER$(�	$HARACTER�(ENERATOR
� HAS�
ALSO�HAD�A� RADICAL� SPRING�CLEAN� AND�
IT�HAS�BECOME�MUCH�EASIER�TO�USE�
AND�FAR�MORE�FLEXIBLE� NOW�
INCORPORATING�ON�THE�FLY�1OST4CRIPT�
FONT�IMPORT�AND� SCALING�� �MEANING�
THAT�A�WEALTH�OF�FONTS� IS�NOW�EASILY�
AVAILABLE�� /EW5EK�EVEN�PROVIDE�
AROUND���.B�OF�1OST4CRIPT�FONTS�TO�
GET�YOU�STARTED�� �THATiS� AROUND�����
GREAT�FONTS�TO�USE�AS�YOU�WISH�

*�MUST�SAY�*�WAS�VERY�IMPRESSED�
AT�THE�WAY�5OASTER$(�COULD�SCROLL�
����LINE�TEXT�SMOOTHLY�ACROSS�THE�
SCREEN� AND�PLEASED�AT�THE�NEW�
CONTROL�THE�USER�IS�GIVEN�WHEN� IT�
COMES�TO� LAYOUTS�� �LETTERS�CAN�NOW�
BE� SELECTED� INDIVIDUALLY�AND�CHANGED�
IN�STYLE�COLOUR�OR�SIZE�OR�ANY�
COMBINATION�OF�THESE�VERY�EASILY��
$OLOURS�AND�SIZES�CAN�BE�MIXED�ON�
LINES�AND�JUSTIFICATION� IS�QUICKLY�
ACHIEVED� MAKING�5OASTER$(�THE�
PROGRAM� IT�ALWAYS�SHOULD�HAVE�BEEN�

$HROMA'9�THE�5OASTERiS�FILTERING�
SYSTEM�WHICH�CAN�DO� LIVE�COLORATION�
EFFECTS�ON� INCOMING�VIDEO� IMAGES�
HAS� NOT�BEEN�UPDATED�THIS�TIME�
AROUND� AND�THOUGH�SOME�OF�THE

WORK�� 5HE�$HARACTER�(ENERATOR�NOW�EVEN�COMES�W ITH�AROUND�����1OST4CRIPT�FONTS�� �WHAT�MORE�COULD�YOU�ASK�FOR 
MONITOR�AND� STANDARDS�CONVERTER��$%

:OU�MIGHT�HAVE�HEARD�THAT�
/EW5EK�ARE�PLANNING�TO� RELEASE�
SOMETHING�CALLED�5HE�4CREAMER�
AROUND�THE�TIME�YOUiLL� BE�READING�
THIS��#UT�IN�CASE�YOU�DONiT �KNOW�
WHAT�*iM�TALKING�ABOUT� HEREiS�A�
REMINDER��5HE�4CREAMER�IS�A�
DEDICATED�3*4$�BASED� RENDERING�
ENGINE�FOR�-IGHTWAVE� RUNNING�AT�
UP�TO����.*14�� �WHICH� IS�ENOUGH�
TO�RENDER�-IGHTWAVE�ANIMATIONS� IN�
REAL�TIME��"ND�ALTHOUGH�YOU�MIGHT�
THINK�64������� IS�A� LOT�TO� PAY�
FOR�SUCH� POWER�GO�AND�CHECK�OUT�
THE�COMPETITION�� �YOU�LL� THEN�
REALISE�JUST�WHAT�A�BARGAIN� IT�IS�
FOR�THE�PROFESSIONAL�$(�ANIMATOR��
5HE�REST�OF�US� HOWEVER�WILL�JUST�
HAVE�TO�MAKE�DO�WITH� ITS�
RUMOURED� LESSER�POWERED�
RELATIVES�

EFFECTS�ARE�VERY�SPECTACULAR�INDEED� *�
HAVE�TO�ADMIT�THAT�*iM�STILL� A� LITTLE�
INTIMIDATED�BY� ITS�WORKINGS�AND� IT�
HASNiT �BEEN�MADE�ANY�MORE�
ACCESSIBLE�

"ND�SO�TO�5OASTER1AINT�THE�BLACK�
SHEEP�OF�AN�OTHERWISE�OUTSTANDING

"�MUCH�IMPROVED�.ODELER��%�NOW�SPORTS�LOTS�MORE�
POWERFUL�FUNCTIONS� INCLUDING�#OOLEAN�OPERATIONS�
SPLINE�CURVES�BEVELLING� TAPERING�AND�HEAPS�MORE�

COLLECTION��8HY�5OASTER1AINT�REMAINS�
SO�NEGLECTED� IS� BEYOND�ME�� *T�NEVER�
WAS�THE�BEST�OF�PAINT�PROGRAMS�EVEN�
WHEN� IT�WAS�NEW�AND�THREE�YEARS�
LATER�IT�LOOKS� 	AND�FEELS
� POSITIVELY�
DULL��"S�A�%IGI1AINT�CLONE� IT�NEVER�
REALLY�SHAPED�UP�TO�THE�REQUIREMENTS�
OF�A����BIT�PROGRAM�YET�THE�
OPPORTUNITY�TO� IMPROVE� IT�HAS�BEEN�
CONSISTENTLY� IGNORED�� *� HOPE�THIS�
CHANGES�SOON� BECAUSE� IT�REALLY�DOES�
LET�DOWN�THE� REST�OF�THE�SIDE�

�-� ),�#(-.�&&�.#)(���
5HE�BIGGEST�DRAWBACK�WITH�THE�
CURRENT�SOFTWARE� IS�THAT�IT�COMES�ON�
���DISKS� 	���NORMAL�DENSITY�DISKS�FOR�
NON�"("�MACHINES�PLUS�AN�ADDITIONAL�
���HIGH�DENSITY�DISKS�FOR�"("�
"MIGAS
�AND�YOU�DON�T�GET�ANY�CHOICE�
AS�TO�WHICH�PARTS�OF�IT�YOU�WISH�TO�
INSTALL�� *TiS�A�CASE�OF�ALL�OR�NOTHING�
:OU�CAN�OF�COURSE�
DELETE� ITEMS�YOU�
DONiT �REQUIRE�AFTER�
INSTALLATION� 	SUCH�AS�
THE�DEMO� IMAGES�
AND�ANIMATIONS�� �
THE�"("�ANIMATIONS�
ALONE� REQUIRE�OVER�
��.B
�� �BUT�YOU�
CANiT �RESTORE�AT�WILL�
FROM�THE�ORIGINAL�
DISKS�UNLESS�YOU�
LOAD�THE�WHOLE� LOT� IN�
AGAIN��4O�MAKE�SURE�
YOUiVE�GOT�A�TAPE�
STREAMER�OR�OTHER�
MEGA�BACKUP�DEVICE�
HANDY� IF�YOU�WANT�TO

CHOP�AND�CHANGE�THE�5OASTER�
SOFTWARE�

-3-.�'�,�+/#,�'�(.-
5HE�5OASTER�REQUIRES� A�WELL�CHARGED�
"MIGA�TO�GIVE�OF�ITS�BEST�� *T�WILL�RUN�
WITHOUT�AN�ACCELERATOR� BUT�AN� h����

OR� h����EQUIPPED�
"MIGA� IS
RECOMMENDED� AS� IS�
AT� LEAST���OR���.B�
OF�3".� 	��.B�
RECOMMENDED�ON�
THE�"MIGA�����
��
-OADS�OF�HARD�DISK�
SPACE� IS�ALSO�
REQUIRED�� ����.B� IS�
PROBABLY�ENOUGH�TO�
GET�YOU�SERIOUSLY�
STARTED�	THE�5OASTER�
SOFTWARE�ALONE�
REQUIRES�ABOUT�
���.B�ON�AN�"�����
INSTALLATION� AND�

AROUND���.B�ON�OTHER�MACHINES
�
:OUiLL� ALSO�NEED�A�STANDARD� 3(#�

MONITOR�SUCH�AS�A�$OMMODORE�
����� BECAUSE�THE�5OASTER�TAKES�
SOME�OF�ITS�SYNCHRONISING�
INFORMATION�FROM�THE�MONITOR� OR�A�
4YNC�4TRAINER�IF�YOU�ARE�USING�A�
MULTISYNC�

*F�YOU�WANT�TO�USE�1"-�VIDEO�
SOURCES�YOUiLL�NEED�A�STANDARDS�
CONVERTER�AND�5IME�#ASE�$ORRECTOR�
FOR�EACH� SOURCE�AND�ANOTHER�FOR�THE�
OUTPUT�	SEE�THE�1RIME� *MAGE� REVIEW�
ON�PAGE���
��1LUS�MONITORS�
CAMERAS�VIDEOTAPE�RECORDERS� AND�
ALL�THE�USUAL�VIDEO�ACCESSORIES�

*F�YOU�JUST�WANT�TO�USE�-IGHTWAVE�
THEN�YOUiLL� NEED�EITHER�AN�/54$��
CAPABLE�MONITOR�	THATiS�AT�����.)Z�
NOT�����.)Z�� �UNLESS�YOU�HAVE�A�
STANDARDS�CONVERTER�YOU�LL�ONLY�GET�
MONOCHROME�OUTPUT
�OR�A�1"-

"�GREAT�EXAMPLE�O F�-IGHTWAVE�AND�.ODELERiS�COMBINED�
MODELLING�AND�RENDERING�CAPABILITIES��(REAT�EVEN�IF �YOU�
NEVER�USED�THE�REST�O F�THE�5OASTERiS�FEATURES���

(ARY�8HITELEY�CAN�BE�CONTACTED�BY�Ec
MAIL�AS�DRGAZ!CIX�COMPULINK�CO�UK

-")**#(! �&#-.
2A<=G�0G9KL=J�������������1/������
�Q�/EW5EK� *NC������&���TH�4TREET
5OPEKA�,ANSAS�,4������ 64"�
pSR������ �������� �����
'AX������� �������������
/MHHDA=<�:Q�
.ICRO1"$&�6,�-TD�
4 �������������

� " � � % ) / . �
.F8 JK< I � � � � �

 <8KLI<J

8HAT�CAN�YOU�SAY �"S�THE�HEART�OF�A�
VIDEO�POST�PRODUCTION� SYSTEM�THE�
5OASTER�DOES�MOST�OF�THE�THINGS�THE�
AVERAGE�	AND�NOT�SO�AVERAGE
�VIDEO�
PRODUCER�REQUIRES��5HERE�ARE�A�NUMBER�
OF�EXTRAS� *� COULD�THINK�OF�	COMPOSITING�
IMAGE�PROCESSING�SOUND�MIXING
� BUT�
WHAT�THE�HECK��"T�������THE�5OASTER� IS�
STILL� A�STEAL�

�F:LD<EK8K@FE
� W � � � � W � � �
7ERY�SUBSTANTIAL� BUT�WOULD�NEED�TO�BE�
TWICE�AS�THICK�TO�COVER�AIL� AREAS�FULLY�
EVEN�THOUGH� IT�ALREADY�CONTAINS� LOADS�OF�
GOOD�TUTORIALS�AND� INFORMATION�

�8J<�F=�/J<

%EPENDS�WHICH�PARTS�YOU�RE�USING�	THE�
�%�SIDE�CAN�BE�QUITE�DAUNTING
�BUT�ON�
AVERAGE�THE�5OASTER�IS�QUITE�
STRAIGHTFORWARD�TO�USE�

08CL<�=FI�'FE<P
m m 0 0 0 0 0 0 0 0
*F�*�WERE� IN�THE�64� *iD�HAVE�TO�SAY�THAT�
THE�5OASTER�REALLY� IS�A�BARGAIN�� �AT�LEAST�
WHEN�YOU�COMPARE� LIKE�FOR� LIKE�� *N�THE�
6,�CONSIDERING�THE�EXTRA�COST�OF�GETTING�
AROUND�THE�1"-�INCOMPATIBILITY� IT�
REMAINS�AN�EXPENSIVE�LUXURY�

0VERALL� RATING�
m m m m m m m m 0 0
*� LOVE�THE�5OASTER�� �IT�S�A�BRILLIANT�IDEA�
WELL�EXECUTED�AND�GETTING�BETTER�ALL�THE�
TIME�� *F�*� LIVED� IN�THE�64�IT�WOULD�BE�
GREAT�TO�HAVE�ONE�	OR�MORE
�TO�USE� IN�
MY�VIDEO�PRODUCTIONS�� &LSEWHERE�	THAT�
IS�THE�GREATER�PART�OF�THE�NON�/54$�
WORLD
�A�COMPLETE�7IDEO�5OASTER� IS�
ABOUT�AS�MUCH�USE�TO�THE�WELL�HEELED�
VIDEOMAKER�AS�A�CHOCOLATE�FIREPLACE�� �
THOUGH�SPECIALISTS�WILL� STILL� FIND�A�LOT�TO�
DROOL�OVER� IN�THE��%�FEATURES�

�� ".*("�4)011&3�m �*446&����m �+"/6"3:�����
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0@;<F�;I<8D�D8:?@E<
USING�'RAME4TORE�DIRECTLY�WITH�THE�
5OASTERiS�1ROGRAM�OUTPUT�� ��

3EQUIREMENTS
"NY�"MIGA�WITH�AT� LEAST����,�OF�3".�
	THOUGH�MORE� IS� REQUIRED�FOR�ALL�
MODES�AND�SCREEN� SIZES
� AND�AT�
LEAST�"MIGA%04������"N�ACCELERATED�
"MIGA� A�HARD�DRIVE�AND�A����BIT�
DISPLAY�CARD�ARE� HELPFUL� BUT�NOT�
OBLIGATORY��4OME�FORM�OF�VIDEO�FEED�
IS�ALSO� REQUIRED�

� " � � % ) / .
 ,�' �- .),�

+L8C@KP

&XCELLENT�QUALITY�GRABBING�	IF�THE� INPUT� IS�
UP�TO�SCRATCH
�

�F:LD<EK8K@FE
m m m m m m 0 0 0 0
"NOTHER�FINE�MESS�OF�"NGLO�(ERMAN�
TRANSLATION�ESPECIALLY�THE�DISK�BASED�
HELP�FILES�� -UCKY�THEYiRE�NOT�VITAL���

�8J<�F=�/J<
m m m m m m m m O O
1ROVIDED�ALL�YOUR�CONNECTIONS�GO�WELL�
IT�S�QUITE�EASY�TO�GET�TO�GRIPS�WITH� AND�
THE�SOFTWARE� IS�PRETTY�OBVIOUS�TO�USE�

-G<<;
m m m m m m m O O O
*TiS�NOT�THE�FASTEST�j REAL�TIMEk� DIGITISER�
AROUND� BUT� IT�GETS�THE�JOB�DONE�VERY�
WELL� THOUGH�NOT�AS�EXPERTLY�AS�
.ACRO4YSTEMiS�7-AB� ITS�OBVIOUS�
COMPETITOR�

 C<O@9@C@KP
m m m m m m m m 0 0
%IGITISE�BOTH�1"-�AND�/54$�VIDEO� SAVE�
IN����BIT�:67/�3(#��AND�&�%ESIGNiS�
OWN�&%"/�FORMAT� PLUS�ALL� THE�CURRENT�
*''�MODES� INCLUDING�"("��"LSO�FEATURES�
COLOUR�AND�OTHER�CORRECTIONS�AND�SOME�
LIMITED�CONTROL� OVER�SIZE�

08CL<�=FI�'FE<P
m m m m m m 0 0 0 0
/OT�PARTICULARLY�CHEAP� ESPECIALLY�WHEN�
COMPARED�TO�THE�7-AB�RANGE�

0VERALL� RATING�
m m m m m m m m 0 0
)IGH�QUALITY�GRABBING�AT�A�RELATIVELY�HIGH�
COST� AND�WITH� LESS�EXTENSIVE�SOFTWARE�
AND�FUNCTIONS�THAN�7-AB�� #UT�CERTAINLY�A�
DIGITISER�WORTH�TAKING�A�CLOSER� LOOK�AT�

�2#.'�402'�� �/0��/04�#�3*01�4*#4�
(2#.'3�1+%452'3�$54�#/04*'2��2'#-�
4+.'��&+)+4+3'2�(20.��'2.#/8��
�#28� *+4'-'8�)'43�4*'�1+%452'�
" ? � J � 9 E E C 9 � B ? B� E � D D B L � 7 � H C ? D B 7 � D < � D E H 7 B B 7 B � D D H <

� T �SEEMS� LIKE�ONLY�A�COUPLE�OF�
ISSUES�AGO�THAT�WE�REVIEWED�
'RAME.ACHINE�&LECTRONIC�
%ESIGNiS� REAL�TIME�DIGITISING�

CARD�FOR�"MIGAS�WITH�;ORRO�SLOTS��
#UT�THA TiS�BECAUSE�IT �WAS�� 	"MIGA�
4HOPPER���� IN�FACT�� �ORDER�IT�ON�
PAGE����� IF�YOU�MISSED� IT�
� /OW�
THEYiVE�PRODUCED�AN�EXTERNAL� REALc
TIME�DIGITISER�SUITABLE�FOR�USE�WITH�
ANY�"MIGA�	INCLUDING�THE�"����� IF�A�
SUITABLE�ADAPTOR�IS�USED
�

$ALLED�'RAME4TORE�THE�HARDWARE�
COMES� IN�A�STURDY�PLASTIC�CASE�
IDENTICAL�TO�THE�ONES�THAT�CONTAIN�THE�
COMPANYiS�1"-�AND�:$�GENLOCKS�� *T�
HAS�BOTH�:$�AND�COMPOSITE�VIDEO�
INPUTS� AN�EXTERNAL� POWER�SOCKET�
	(ERMAN�STYLE���PIN�146�SUPPLIED
�
AND�AN�ON�OFF�SWITCH�ON�THE�FRONT��
$ONNECTION� IS�MADE�TO�THE�"MIGA�VIA�
A�GENEROUSLY�LONG�CABLE�TO�THE

PARALLEL� PORT�
#EFORE�USE�YOUi LL� HAVE�TO� LOAD�UP�

SOME�SOFTWARE� THOUGH� IF�YOU�HAVE�A�
HARD�DISK�YOU�CAN�EASILY�INSTALL� IT�
THERE��:OU�LL� ALSO� NEED�TO�MAKE�A�FEW�
SETTINGS�TO�TELL� 'RAME4TORE�WHETHER�
YOUR�VIDEO�SOURCE� IS�1"-�OR�/54$�	IT�
CAN�ACCEPT�EITHER
�WHETHER�IT� IS�FROM�
7$3�OR�CAMERA� AND� IF�YOU�WOULD� LIKE�
TO�USE�OVERSCAN�

/EXT�YOU� SET�UP�YOUR�SHOT�USING�
THE�1REVIEW�FEATURE�WHICH�ENABLES�
YOU�TO�SEE�THE� INCOMING�IMAGES� IN�
BLACK�AND�WHITE� IN�FULL�SCREEN� LOW�OR�
MEDIUM� RESOLUTION�� 6NFORTUNATELY�
1REVIEW�DOESNiT �UPDATE�VERY�FAST� SO�
USERS�WISHING�TO�ACCURATELY�FREEZE�ON�
SPECIFIC�FRAMES�OF�AN� INCOMING�VIDEO�
MAY�WELL�EXPERIENCE�SOME�
DIFFICULTIES��5HE�FRAME� IS�CAPTURED�
WHEN�THE� LEFT�MOUSE�BUTTON� IS�
PRESSED� AFTER�WHICH�CONVERSION�FROM

'RAME4TOREiS�NATIVE�:67/�FORMAT�	AS�
USED� IN�57�SYSTEMS
�CAN�BEGIN�

*� GRABBED� IMAGES�FROM�A�VARIETY�
OF�VIDEO�SOURCES� 	INCLUDING�1"-�:$�
AND�COMPOSITE�AND�/54$�COMPOSITE
�
AND� *�WAS� IMPRESSED�WITH�THE�QUALITY�
OF�THE� IMAGES�*�WAS�ABLE�TO�GRAB�
THOUGH� *�MUST�ADMIT�TO�BEING�
FORTUNATE�ENOUGH�TO�HAVE�A����BIT�
CARD�ON�WHICH�TO�DISPLAY�THEM� IN�ALL�
THEIR�GLORY��.IND�YOU�"("�USERS�WILL�
BE�PRETTY�CHUFFED�TOO� AND�EVEN� ����
COLOUR�DITHERED�HI�RES� IMAGES� LOOKED�
QUITE�ACCEPTABLE��"LL�THE�GRABS�OF�
VIDEO�WIPES� IN�THE�7IDEO�5OASTER�
UPDATE� 	SEE�PAGE���
�WERE�MADE

:OU�DONiT �NEED�A�SPARE�;ORRO�S LO T�TO �
USE�'RAME4TORE�� �ANY�"MIGA�W ILL�DO�

* T �MAY�NOT�HAVE�THE�MOST�SPECTACULAR�LOOKING�SOFTWARE�
BUT�'RAME4TORE�IS�S TILL�QUITE�EASY�TO�USE�

(IVEN�SUITABLE�VIDEO�SIGNALS�& LECTRONIC�%ESIGNiS�
'RAME4TORE�CAN�PROVIDE�EXCELLENT�QUALITY�GRABS�

(0*/(�"�#6/%-&
5HERE�ARE�A�COUPLE�OF�SURPRISING�
EXTRAS�PROVIDED�FREE�WITH�THE�
'RAME4TORE��5HE�FIRST�IS�"4%(iS�
"RT�%EPARTMENT�	5"%
�WHICH� IS�A�
FORERUNNER�OF�"RT�%EPARTMENT�
1ROFESSIONAL�	"%1RO
�AND�CAN�BE�
USED�FOR�IMAGE�PROCESSING�AND�
PICTURE�CONVERSIONS�� �THOUGH� IT�
LACKS�"("�SUPPORT�AND�MANY�OF�
THE�NICE�FEATURES�THAT�"%1RO�NOW�
BOASTS��5HERE�S�ALSO�A�TRADE�UP�
DEAL��5HE�SECOND�EXTRA� IS�4CALA�
���� �	","�75
��WELL�WORTH�
GETTING�FOR�FREE� EVEN� IF� LIKE� 5"%�
IT� IS�NOW�GETTING�A�TOUCH� LONG� IN�
THE�TOOTH�

5HERE�ARE�TWO�KIND��
GENERALLY�TERMED� jSLOW�SCAN�� OR�
jFAST�SCANk ��4LOW�SCAN�DIGITISERS�ARE�
THOSE�WHICH� REQUIRE�THE� INCOMING�
VIDEO�SIGNAL�TO�BE�FROZEN�OR�
COMPLETELY�STILL� BECAUSE�THEY�
CAPTURE�AN� IMAGE�DIRECTLY�FROM�THE�
VIDEO�SIGNAL� A�STRIP�AT�A�TIME��"NY�
MOVEMENT�OF�THE�VIDEO�WILL� SHOW�UP�
IN�THE�GRAB�AS�BLURRING�JITTERS�OR�
FLICKERING��&XAMPLES�OF�SLOW�SCAN�
DIGITISERS�ARE�3OMBOiS�7IDI�"MIGA����
AND�/EW5EKiS�%IGI7IEW�

'AST�SCAN�DIGITISERS� SUCH�AS�
7-AB�$OLOUR1IC�AND�'RAME4TORE� ARE�
THE� j REAL�TIME�� ONES�THOUGH�THIS�
USUALLY�ONLY�MEANS�THAT�THE�DIGITISER

CAN�CAPTURE�A�COMPLETE�FRAME�OF�
VIDEO� INTO�MEMORY�IN�THE�TIME� IT�
TAKES�TO�BE�DISPLAYED�	THAT�IS�ONE�
��TH�OF�A�SECOND� IN�1"-�OR�ONE���TH�
IN�/54$
��5HIS�MEMORY�IS�SPECIAL�
VIDEO�MEMORY�BUILT� INTO�THE�DIGITISER��
5HE� IMAGE� IS�HELD�HERE�AS� LONG�AS�
NEEDED� ALLOWING�YOU�TO�GRAB�FROM� IT�
ANY�NUMBER�OF�TIMES�AND�MANIPULATE�
THE�RESULTING�IMAGE�WITHOUT�FEAR�OF�
NOT�BEING�ABLE�TO�CAPTURE�THE�FRAME�
AGAIN�� j3EAL�TIME��DIGITISERS�HOWEVER�
USUALLY�TAKE�A�WHILE�TO�PROCESS�THE�
GRABBED� IMAGE� INTO�SOMETHING�THE�
"MIGA�CAN�USE�� �TYPICALLY�A�MINUTE�
OR�SO�	DEPENDING�ON�THE�GRAB�SIZE�
AND�THE�"MIGAiS�SPEED
�

".*("�4)011&3�m �*446&����m �+"/6"3:� ����
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5HE� FLAGSHIP�OF�THE�$OMMODORE�
"MIGA� RANGE�� 	#ASED�AROUND� THE�
������PROCESSOR��$OMES�UUITH� )ARD�
%RIVE� ������3".�AND�66���

��.B�VERSION� _����
���.B�VERSION� _����
���.B�VERSION� _�����
���.B�VERSION� _����
���.B�VERSION� _����
����.B�VERSION� _����

�) %#� ����������
5HE�SAME�SPECIFICATIONS�AS�IT�S�BIG�
BROTHER�BUT�DESIGNED�AROUND� THE�
�$������PROCESSOR��$OMES�UUITH�A�
)ARD�%RIVE� ����� 3".�AND�6+#���
	'03���� �3%%�_��


��.B�VERSION� _�����.B�VERSION�
���.B�VERSION�
���.B�VERSION�
���.B�VERSION�
���.B�VERSION�
���.B�VERSION�
����.B�VERSION

_���
_���

_����
_����
_����
_����

)*8n�"�4�$0/%"37�)"3%�
%3*7n�'*55�%�"5�5)n�4".n�5*.��
"4�163$)"4*/(�7063�"����

��.B� _���
���.B� _���
���.B� _���
���.B� _���
���.B� _���
���.B� _���

� ����+*/+(�
5HIS�MACHINE� REPRESENTS� THE� FUTURE�
OF�HOME�ENTERTAINMENT�AND�VIDEO�
GAME�PLAY��"�SELF�CONTAINED�$%�
CONSOLE�UUHICH�YOU�CAN�EXPAND�TO�A�
FULL�$%�BASED�HOME�COMPUTER�

T� �((�"+.�&1/0�S���� T

'INDING� THOT�YOUR�"��������� ISN�T�QUITE�
MEIN�ENOUGH� FOR�YOUR�PRESENT�PROJECTS �
/EVER�'EAR�4OFTWARE�%EMON� IS�HERE�

������$16�..6
��.)Z�'16� ����1"/nL�

1)050/�_���
��.)Z�$-0$,�41nn%�
��.)Z�'16�..6�
)�--'*3�� _���

."5)4�$0�1FT0� 	1*$$

��.)Z������� 	6+*5+)�$3745FLL
� _���
��.)Z������� p� � � _���

.$.037
SINGLE�SIDED�4*..4�MODULE� FOR�3�����
�.B�3".� � _��
�.B�3".� _���

����&�,�.),-
�

0URACRELERATORS�ORE�PRODUCED� FOR� THE�
"�����BY�(71�O� UJOTCH� TUORD� IN� QUALITY�
AND� RELIABILITY�� #OTH� BOARDS�ARE� USER�
FITTABLE�VIA� THE� TRAPDOOR�SO�AS� TO�
MAINTAIN�YOUR�WARRANTY�

(71�4$4*�3".�#0"3%
5HIS�BOARD�HAS�SLOTS� FOR�UP� TO��.B�OF�
3AM� A�MATHS�CO�PRO� 	'16
�AND� HAS�AND�
INCLUDES�AN�4$4*� INTERFACE�AS�STANDARD�

0.B�/0�'16� _���
�.B���.)Z�'16� _���
4$4*�$3*�-n�)*5� _��

(71�"�����#0"3%
5HIS�BOARD� FEATURES�A� ������PROCESSOR�
AS�STANDARD�AND�ALSO�HAS�SLOTS� FOR�UP� TO�
�.B�OF�3".�AND�A�MATHS�CO�PRO�

0.B�/0�'16� _���
�.B���.)Z�'16� _���

(71�"$$�4403*�4
��.)Z�������'16� _��
��.)Z�������'16� _���
��BIT� �.B�3".� _��
��BIT��.B�3".� _���

(3"1)*$4
3$"-�%�� _������
"35�%n15)�130� _������
.031)�1-64� _������
%13*/5�"("� _�����
%1"*/5*7� _������
4$n/n37�"/*."503��� _�����
7*45"130��� _�����
.",n�1"5)� _�����
5�33"'03.� _�����
4$"-"�..���� _�10"
4$"-"�..���� _�10"

65*-*5*&4
9�$017130� _�����
(#�3065n�1-64� _�����
-355*$��$�V���� _������
%*3�$5037�0164� _�����
7*%$0�#"$,61� _�����
06"5�3#"$,� _�����
%n7�1"$,��� _�����
7*%*�".*("� ��� _�����
%*45"/5�46/4�V���� _�����

.64*$
45n3n��."45n3� _�����
#"34���1*1E4�130� _������
5n$)/0406/%��� _�����

6+1� � �%51

6603%6+035)��� _�����
'*/"-�$017��� _�����
1n/�13-� _�����
1"(n4n55n3��� _�����
130�%3"66�V���� _�����
130�13(n�V���� _�����

(FL.$4
$*7*-";"5*0/�"("� _�����
$*7�"("�61(3"%n4� _�����
	4n/%�7063�%*4,�"/%� %�5"*-4
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HIS�IS�A����BIT�;ORRO���
GRAPHICS�CARD�ONE�OF�THE�
MOST�EXPENSIVE�EXPANSIONS�
CURRENTLY�AVAILABLE�FOR�THE�
"MIGA�� *T� REQUIRES�EITHER�AN�"�����

OR�"�����WITH���.B�OF�'AST�3".�
AND��.B�OF�$HIP�3".�� �YOU�CAN�
SQUEEZE�BY�WITH��.B�OF�'AST�BUT� *�
WOULDNiT �RECOMMEND� IT�

*MAGE�&NGINE�HAS�TWO�HALVES�
5HE�FIRST� IS�THE�HARDWARE�� A�BEST��
QUALITY�3(#�FRAMEGRABBER�WITH�
SEPARATED� SYNC� INPUT� ���BIT

�*'2'�3�#�(#+2�%*0+%'�7*'/�+4�%0.'3�40�
��*+4�
)2#1*+%3�%#2&3���#4��%�0/#-&�%*'%,3�054�4*'�-#4'34�
#/&�)2'#4'34��
�*+4�*0#2&�(20.��
���.#)'��/)+/'�

5HE�*MAGE�&NGINE�����BIT�GRAPHICS�BUT�ONLY�FOR�TOP�END�
"MIGAS�� �AND�I T iL L �COST�YOU�� :OUiD�BETTE R�BELIEVE�IT�
FRAMEBUFFER� ��BIT�ALPHA�CHANNEL� AND�
BROADCAST�QUALITY�ENCODER��5HE�
SECOND� HALF�IS�THE�SOFTWARE�� *TiS�
CALLED� *MAGICA� AND� IT iS�A�SET�OF�
SIMPLE� 	AND�NOT�SO�SIMPLE
�GRAPHICS�
PAINTBRUSH�CONTROLS�� �SEE�THE�BOX�
BELOW�FOR�THE�FULL� LOWDOWN�

(RAPHICS�DISPLAY�CARDS�HAVE�A

BROADLY�SIMILAR�DESIGN��5HEYiVE�GOT�A�
MEMORY�STORE�FOR�THE�DIGITAL� PICTURE�
INFORMATION� SOME�FINELY�DESIGNED�
VIDEO�CIRCUITS�TO�PUMP�OUT�A�
BROADCAST�QUALITY�SIGNAL� AND�A�
CONTROL� PROCESSOR�OR�TWO�TO�MAKE�THE�
WHOLE�THING�GO��0NE�FEATURE� UNIQUE

TO�THIS�CARD� IS�A�NONc
VOLATILE�GRAPHICS�
STORE��:OUiRE�BUSY�
ON�A�GRAPHIC�AND�
THEREiS�A� POWER�CUT�
OR�CRASH��0THER�
CARDS�FORGET�THEIR�
CONTENTS��WITH�THIS�
ONE�JUST�GET�POWER�
BACK�AND� RUN�
*MAGICA�AGAIN� AND�
YOUR�GRAPHICS�ARE�
UNCHANGED��5HAT�
ONE�FEATURE�ALONE� IS�
PRETTY�IMPRESSIVE�FOR�
THOSE�WHOSE�TIME� IS�
PRECIOUS�

5HE�OUTPUT�IS�
����X�����PIXELS�AS�

A�DEFAULT� AT���,)Z�� *N�OTHER�WORDS�
BROADCAST�QUALITY�� �(��ARE�VERY�
CAREFUL�ABOUT�CALIBRATING�THEIR�UNITS��
"T�THE�TOP�END�OF�THE�BOARD� NEAR�THE�
��PIN� INPUT�OUTPUT�CONNECTORS�YOU�
CAN�SEE�THE�3(#�AND�SYNC�TEST�
POINTS�� #UT�HIGH�SPECIFICATION� ISNiT�
THE�ONLY�REASON�THAT�THE� *MAGE

&NGINE�COSTS�SO�MUCH�
"T�THE�OTHER�END�OF�THE�BOARD� IS�

��THE�GRAPHICS�PROCESSOR�� �A�5EXAS�
*NSTRUMENTS�����%41�� *�COULD� BLATHER�
ON�ABOUT�WHAT�THIS�CHIP�CAN�DO� BUT� IT�
WOULD� BE�A�BIT�IRRELEVANT�BECAUSE�A�
LARGE�NUMBER�OF�*MAGICAiS�FUNCTIONS�
ARE�HANDLED� BY�THE�"MIGA�PROCESSOR�
NOT�THE�5L�CHIP��"S�(�� KEEP�
DEVELOPING� *MAGICA�MORE�OPERATIONS�
WILL� BE�DONE�BY�THE����� RESULTING� IN�
MUCH�FASTER�OPERATION�

/OT�THAT� *MAGE�&NGINE� IS� A�
SLOUCH� AT�THE�MINUTE�� 4URE�ON�
��.)Z�������MACHINES� IT�TAKES�A�
COUPLE�OF�SECONDS�TO�BRING�UP�A�
MENU�� #UT�WHEN�YOU�RE� ACTUALLY�
MANIPULATING�A�BRUSH�CAREFULLY�
RETOUCHING�SOME�GRAPHICS�YOUiVE�GOT�
A� PRECISE�TOOL�THAT�WORKS�JUST� RIGHT�

4O� IT iS�FAST�RIGHT�NOW�AND�WILL�
GET�FASTER�AS�TIME�PASSES��(��STILL�
HAVENiT �RECOVERED�ANYWHERE�NEAR�
THEIR�DEVELOPMENT�COSTS� SO� *�THINK�
THE�PRICE�WILL� STAY�AS� IT�IS�FOR�QUITE�
SOME�TIME�

1"�.�3)/�!�.
"S�STANDARD�(��SUPPLY�THE�BOARD�
ONE� LEAD�FOR�OUTPUT�AND�ANOTHER�FOR�
INPUT� A�MANUAL� AND�A�DISK�
CONTAINING�THE� *MAGICA�SOFTWARE�AND�
A�)ARLEQUIN�LIBRARY�FILE�� "HA� *MAGE�
&NGINE� IS�)ARLEQUIN�COMPATIBLE��5IME

TO�GET�SOME�QUOTES� IN�
.ARTIN� -OWE�OF�"MIGA�$ENTRE�

4COTLAND� THE�AUTHORITY�WHEN� IT�
COMES�TO�"CTIVE�$IRCUITSi� )ARLEQUIN�
HAD�THIS�TO�SAY�� j *� LOOK�ON�THE�
APPEARANCE�OF�)ARLEQUIN�COMPATIBLE�
BOARDS�AS�AN�ACCOLADE�TO�THE�BEST�
SYSTEM� RATHER�THAN�A�BASIS�TO�SUE�
FOR�HUNDREDS�OF�THOUSANDS�OF�
POUNDS��"T�THE�MOMENT� )ARLEQUIN� IS�
(RAFEXA�COMPATIBLE�WHICH� IS�A�
STEPPING�STONE� IN�BETWEEN�WHAT�WE�
HAVE�NOW�AND�35(k �

&RM�WHAT�S�35( 
j3E�TARGETTABLE�(RAPHICS�� *N�

OTHER�WORDS� A�STANDARD�TO� LET�
8ORKBENCH� PROGRAMS�DISPLAY�ON�ANY�
PLATFORM�BE� IT�BUILT�INTO�THE�MACHINE�
OR�A�SEPARATE�GRAPHICS�CARDS�� $#.�
HAVE�STATED�THAT� IT�WILL� BE� LAUNCHED�
ALONGSIDE�THE�"""�CHIPSET�SOMETIME�
IN� ������

)OW�)ARLEQUIN�COMPATIBLE� IS�THE�
*MAGE�&NGINE �/OT�TOTALLY� AS�%UDLEY�
#RADFIELD�OF�(��EXPLAINED�� j8HEN�WE�
SAY� ITiS�)ARLEQUIN�COMPATIBLE�WE�
MEAN� IT�WILL�WORK�FINE�WITH� ALL�THE�
SUPPORT�SOFTWARE�THAT�YOU�GET�WITH� A�
)ARLEQUIN�� *T�WONiT �NECESSARILY�WORK�
WITH� ALL�THIRD�PARTY�)ARLEQUIN�
SOFTWARE��� *T�CERTAINLY�DOESNiT �WORK�
WITH�"MIGA�$ENTRE�4COTLAND�S�4INGLE�
'RAME�$ONTROLLER�	SEE�PAGE���
�

(��MUST�STILL� BE�VERY�PROUD�OF

�"�������)�����()��"�����$"%$(�)�#��($�),�'�
8ANT�TO�TAKE�ELEMENTS�FROM�TWO�OR�MORE�DIFFERENT�
IMAGES� AND�MIX�THEM�AROUND �0F�COURSE�YOU�DO�� �
IMAGE�COMPOSITING�IS� A�WAY�OF�TAKING�EXISTING�
MATERIAL� AND�MAKING�SOMETHING�NEW�WITH� ALL�THE�
PIECES�� *TiS� NOT�A�NEW�TECHNIQUE�� �.ONTY�1YTHON�
WERE�DOING�IT�YEARS� BEFORE�THE�WORD� jCOMPUTERk�
CAME� INTO�COMMON� USAGE�

*MAGICA�MAKES�THE�WHOLE� PROCESS�MUCH�MORE�
PRECISE� AND� IS�AT�THE�OTHER�END�OF�THE�QUALITY�
SPECTRUM�� &XISTING�)ARLEQUIN� USERS�CAN�BUY�
*MAGICA�FOR�USE�WITH�THEIR�GRAPHICS�CARDS�
ALTHOUGH� IT�ISN�T�AS�FAST�ON�A�)ARLEQUIN� AS�ON�AN�
*MAGE�&NGINE�AND�_���� IS� A� LOT�FOR�A�MANUAL� AND�
A�DISK�� (��WERE�THINKING�OF�DOING�AN�"("�VERSION�
OF�*MAGICA� BUT�WITH�THE�RELEASE�OF�#RILLIANCE�THEY�
HAVE�DECIDED�NOT�TO�BOTHER�� 	'OR�THE� LOW�DOWN�ON�
#RILLIANCE�SEE�"MIGA�4HOPPER����� �AND�TURN�TO�
PAGE�����TO�ORDER�A�BACK�ISSUE� IF�YOU�MISSED� IT�


*MAGE�COMPOSITING�IS�GREAT�FUN�FOR�EVERYONE�� �
YOU�CERTAINLY�DONiT �NEED�TO�BE�AN�ARTIST�� #UT�
PROFESSIONAL� TELEVISION�COMPOSITING� IS�CERTAINLY�A�
SPECIALIST�MARKET�� *� CAN�SEE�WHY�(��DONiT �WANT�TO�
GET� INVOLVED�WITH�COMPETING�IN�THE� LOW�PRICE�ARENA�

5HIS� IS�WHAT� *MAGICA�HAS�TO�OFFER�

)� #ASIC�DRAWING�� *MAGICA�POWERS�UP�SHOWING�
THE�CONTENTS�OF�ITS� IMAGE�BUFFERS�� �TWO�
RECTANGLES� BLACK�AND�WHITE��5O�GET�THE�MENU�TO�
COME�DOWN�JUST�WHIP�THE�MOUSE�TO�THE�TOP�OF�THE�
SCREEN��1ULLING�IT�DOWN�BELOW�THE�MENU� REMOVES� IT�
AGAIN�� *MAGICA�SUPPORTS�THE�USUAL� POINT� LINE� BOX�
POLYGONS�AND�CIRCLES� BUT�THE�BRUSH� IS�THE�MAIN�
DRAWING�TOOL�

2 � &VERYBODY�KNOWS�THAT�INTERLACED�GRAPHICS�
FLICKER�ON�A���K)Z�MONITOR�� *F�YOU�HAVENiT �GOT�
ANYTHING�BETTER�	THOUGH� IF�YOU�CAN�AFFORD� *MAGE�
&NGINE�WHY�NOT 
� ALL�YOU�DO�ONCE�YOU�HAVE�
DIGITISED�YOUR�GRAPHICS� IS�SELECT�THE�SOLID�FILTER�
AND�4HAZAM�� *NTERFIELD�JITTER�IS� REMOVED� 	ALTHOUGH�
THE�PICTURE� IS�SLIGHTLY�BLURRED�AS�A� RESULT
�

a � 5HE�HEART�OF�THE�WHOLE�SYSTEM� IS�THE�FINE�
BRUSH�CONTROL� DISPLAYED�ON�ALL�MENUS��5HE�SIZE�
SUBTLETY�AND� SPEED�CAN�ALL� BE�FINELY�CONTROLLED�VIA�
SLIDERS��0F�COURSE� CUSTOM�BRUSHES�CAN�BE�
CHOPPED�OUT�OF�THE�SCREEN� AND�DISTORTED�TO�YOUR�
HEART�S�CONTENT��5HATiS�WHAT�MAKES� *MAGICA�THE�
PERFECT�PAINTBRUSH�

2 � 8ANT�SOME�WORDS�SLAPPED�ON�YOUR�PICTURE �
5HE�SOFTWARE�WILL� HAPPILY� LOAD�ALL� BITMAP�AND�
$OMPUGRAPHIC�FONTS� AND� PRINT�THEM�WITH� A�BRUSH�
TEXTURE�	IT�MAY�BE�A�TWO�STEP�OPERATION� BUT�IT�
DOES� IT
�AND�EVEN�SUPPORTS�A�CUTESY�FEATURE�TO�
ALTER�THE�EXACT�SLOPE�OF�YOUR�ITALICS�

a � )AVE�YOU�NOTICED�THE� PERCENTAGE�COLOUR�BARS �
	5HATiS�THEM� IN�THE�BOTTOM� RIGHT�OF�THE� *MAGICA�
CONTROL� SCREEN�OPPOSITE�
�8ELL� IF�YOU�WANT�TO�USE�
A�PRECISE�����RATING� THEN�YOU�MAY�NOTICE�THAT�
THIS�COLOUR�BAR�IS�EXACTLY�����PIXELS� LONG��5HE�
COLOUR�MIXER�ISN�T� ILLUSTRATED�� �IMAGINE�A�BOX�WITH�
FOUR�CORNERS�� 1UT�A�COLOUR�IN�EACH�CORNER� AND�THE�
INTERMEDIATE�TONES�ARE�DISPLAYED��2UICKER�AND�
MORE� PRECISE�THAN�MIXING�COLOURS�ON�A�PALETTE�
ALTHOUGH� LESS�AESTHETICALLY�PLEASING�

�� 4PECIAL� '9�DEALS�WITH�DIGITISING�	DISPLAYED�
HERE
�AND�STENCIL�WORK�� #LACK� LEVELS�CAN�BE�
TWEAKED� PRECISELY� AND�THE�BOARD�CAN� LOCK�TO�AN�
EXTERNAL�SYNC�SOURCE�EVEN� IF�IT� ISN�T�DIGITISING��:OU�
CAN�JUST�HIT��'���AND��'���ON�THE� KEYBOARD�TO�
STOP�YOUR�PICTURE�FROM�JUMPING�

. � ".*("�4)011&3�0�*446&����E �+"/6"3:�����



5HIS�COMPOSITE�SCREENSHOT�SHOWS�*MAGICA�IN�ACTION�
MODIFYING�A�COVER�IMAGE�FROM�A�RECENT�"MIGA�4HOPPER�
THE� *MAGE�&NGINE�THOUGH� BECAUSE�
THEYiVE�BUILT�A�DONGLE�ONTO�THE� BOARD�
0NLY�THE�SUPPLIED�VERSION�OF�*MAGICA�
WILL� LOAD�ON�A� PARTICULAR�BOARD��5HEY�
COULD� HAVE�GONE�THE�WHOLE� HOG�AND�
PUT�*MAGICA�ON�A�CHIP�ON�THE�BOARD�
BUT�THAT�WOULD� HAVE�MADE�UPGRADES�
EVEN�MORE�EXPENSIVE�

0NE�FEATURE�THAT�THEY�DECIDED�
NOT�TO�USE� IS�AN� *$%�CONNECTOR��(��
DESIGNED� A�TRANSCODER�ON�A�BOARD�
WHICH�COULD�TRANSLATE�COMPOSITE�
VIDEO�AND�4�7)4�SIGNALS� INTO�3(#�FOR�
DIGITISING��5HE�TROUBLE� IS�THAT� IF�YOU�
FEED� SUCH�A�RELATIVELY�POOR�SIGNAL� INTO�
THE�DIGITISER� IT�DOESNiT�REALLY�SHOW�
OFF�HOW�GOOD� IT�IS��4O�THEY�KEPT�
*MAGE�&NGINE�HIGH�END� INSTEAD�

*T�COULD�BE�A�BIT�OF�A� PROBLEM�
BECAUSE�THERE�ARE�QUITE�A�FEW�
STUDIOS�WHERE�3(#�VIDEO� IS� NOT�
USED�� *T�MEANS�ONLY�THOSE�WITH�THE�
BEST�QUALITY�EQUIPMENT�CAN�EVEN�
CONTEMPLATE�GETTING�AN� *MAGE�
&NGINE� ALTHOUGH�OF�COURSE� IF�YOU�
HAVE�YOUR�OWN�BROADCAST�QUALITY�
TRANSCODERS�THEN�YOUiLL� BE� LAUGHING�
*F�YOU�CAN�T�FEED� IT�3(#�OUTPUT�FROM�A�
VIDEO�SOURCE�THEN� *MAGE�&NGINE�
CANiT�DIGITISE�ANYTHING�

5HE�MANUAL� IS�A�HUGELY�
UNSATISFYING�BOOK�BASICALLY�A� LIST�OF�
THE� *MAGICA�CONTROLS�AND�A�FEW�j HOW�
TO�� PAGES�� )OWEVER�THE�NATURE�OF�
*MAGICA�IS�SUCH�THAT�YOU�ONLY�USE� IT�
FOR�OCCASIONAL� REFERENCE�WHEN�YOUiRE�
LEARNING�YOUR�WAY�AROUND�� �MUCH�
MORE�FUN�THAN�WADING�THROUGH�PAGE�
AFTER�PAGE�OF�WAFFLE�

0NE�THING�THAT�ISNiT �IN�THE�
MANUAL� 	AND� SHOULD� BE
� IS� HOW�TO�
ACTUALLY�FIT�THE�BOARD� INTO�AN�"MIGA�
0FFICIAL� POST�REVIEW�ADVICE�FROM�(��

DO�NOT�TRY�TO�MOUNT�
THE�BOARD� IN�THE�
BOTTOM�SLOT�OF�YOUR�
MACHINE� BECAUSE�
THE�WEIGHT�OF�THE�
CUSTOM�HARDWARE�
CHIPS�CAUSES�THE�
BOARD�TO�FLEX�WHICH�
CAN�CAUSE�SHORT�
CIRCUITS�

5HATiS�EXACTLY�
WHAT�HAPPENED�WITH�
MY�"������"N�
OVERLONG�PIN�ON�A�
CAPACITOR�SHORTED�ON�
THE�CASE�WHICH�
KILLED�THE�����
PROCESSOR��.IND�
YOU� *�WAS�USING�AN�
EX�DEMONSTRATION�
BOARD�WHICH�WASN�T�
OF�THE�SAME�BUILD�

QUALITY�AS�A� PRODUCTION� UNIT� IN�TYPICAL�
COMPUTER�JOURNALISM�STYLE� THEYiD�
SOLD� IT�TO�SOMEONE� BEFORE� *iD�
FINISHED�� #UT�THEN� IT�TOOK�%UDLEY�
ABOUT�TEN�MINUTES�TO�FIX�

3EMEMBER� *MAGE�&NGINE�
DOESNiT�FIT� IN� THE�VIDEO�SLOT��5HAT�
MEANS�YOU�EITHER�NEED�TWO�MONITORS�
	ONE�FOR�THE�"MIGA�AND�ONE�FOR�THE�
CARD
�OR�A�SWITCHER�BOX�TO�SWITCH

5HE�TOP�HA LF�O F�"NNIE�-ENNOX�HAS�BEEN�GIVEN�A�QUICK�
COLOURISED�SUNTAN�� 5OOK�ME�ABOUT�A�M INUTE�TO�DO�
FREEHAND��)AD�*�USED�A�RECTANGLE�COMMAND�IT �WOULD�
HAVE�BEEN�ABOUT�FOUR�SECONDS��&ASY�ISN iT �THE�WORD�
INPUTS�TO�ONE�MONITOR�� *MAGICA�WILL�
MULTITASK� BUT� IT�REQUIRES�SUCH�HUGE�
AMOUNTS�OF�3".�THAT�YOU�SHOULDN�T�
EXPECT�ANYTHING�CHUNKY�TO� RUN�

�(��."��%#.�"�(�-#(%
0NCE�YOUiVE�GOT�IT�ALL�CONNECTED�AND�
START� LOADING����BIT� IMAGES� ONE�
THING�IS� IMMEDIATELY�APPARENT�� �YOUR�
MONITOR�PICTURE� IS�DARK��5HATiS�
BECAUSE�THE�BOARD� IS�WORKING�
PROPERLY�AND�NOT�PRODUCING�A�HOT�
SIGNAL� LIKE�THE�"MIGA��"�QUICK�TWIDDLE
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J4 L L L4 A ? 5 R L R LS-� % RA RRA3. 5
I I � ) T B A 8 T � +� �  + * � $O N � ' �

���������������p

g g g
P S 5 �

+ TE A S � ����+ � +� dLTI� � � m �����,�
TA_4JJI0Uf� \4ffJ%�WI*NV� I� 4PFbb��J� 4AT�� FIFEUL� � &M��1 F.

*MAGICA�OFFERS�B RILLIAN T�IMAGE�COMPOSITING�FEATURES� BUT�NO�6NDO�BUTTON�� �A�
LE FT�MOUSE�BUTTON�C LICK �APPLIES�AN�EFFECT�AND�A�RIGH T�BUTTON�C LICK �REMOVES�IT�

AND�UP�COMES�THE�
BRIGHTNESS�

%IGITISING�A�GRAB�
	YOU�CAN�PREVIEW�THE�
PICTURE�THROUGH�THE�
BOARD
�TAKES�ABOUT�A�
SECOND��"FTER�THAT�
YOU�CAN�START�TAKING�
GRAPHICS�FROM�ONE�
IMAGE�AND�
TRANSFERRING�THEM�TO�
THE�OTHER��:OU�CAN�
DO�GRAPHIC� RUB��
THROUGHS� COLOURISE�
AREAS�TO�CHANGE�THE�
COLOURS�WHILE� LEAVING�
GREYSCALE� LEVELS�THE�
SAME� AND�GENERALLY�CHOP�AND�
CHANGE�TO�YOUR�HEARTiS�CONTENT�

"ND�YOU�ENJOY�IT��"FTER�A�FEW�
DIFFICULT�MINUTES�FINDING�OUT�HOW�AN�
OPTION�WORKS�YOU�APPRECIATE�THE�VAST�
RANGE�OF�POSSIBILITIES�WITHOUT�EVER�
RENDERING�A�COMPUTER�MODEL� AGAIN�

8HAT�MAKES� IT�SUCH�FUN� IS�THE�
BRUSH�CONTROLS�� *�DONiT �JUST�MEAN�THE�
DISPLAY�AFFECTING�BRUSH�OPERATION�� �
THEYiRE�GOOD� BUT�NOTHING�SPECIAL��
8HAT� IS�SPECIAL� IS�THAT�YOU�HOLD�DOWN�
THE� LEFT�MOUSE�BUTTON�TO�ACHIEVE�THE�
EFFECT��0R�HOLD�DOWN�THE� RIGHT�MOUSE�
BUTTON�TO� REMOVE� IT�� 4IMPLE��/O�MORE�

CLICKING�ON�6NDO� NO�
MORE�CURSING�AFTER�
YOU�ACCIDENTALLY�
REMOVE�SOME�
IMPORTANT�DETAIL�� *T�
CAN�BE�VERY�DIFFICULT�
TO� REMOVE�ARTISTS�
FROM�AN� *MAGE�
&NGINE�ONCE�THEY�
HAVE�ACCESS�TO�SUCH�
A�SIMPLE�WAY�OF�
REMOVING�MISTAKES�

"LTHOUGH� IT�TAKES�
MINUTES�TO�GET�
ACQUAINTED� IT�TAKES�
A�WEEK�OR�SO�TO�GET�
REALLY�COMFORTABLE�
WITH� THE�SYSTEM��:OU�
START�OFF�BY�THINKING�
j)MM�WHAT�SHOULD� *�

TRY ii�"FTER�A�WHILE�YOU�KNOW�WHEN�AN�
IMAGE�NEEDS�A� LITTLE� BLUE� REMOVED�OR�
WHY�SOMETHING�WON�T�QUITE�FIT�

$iMON�1AT�THERE�MUST�BE�
SOMETHING�MISSING��8ELL� IMAGICA�
CANiT �DO�ANYTHING�WITH� PERSPECTIVE�� �
ITiS�STRICTLY�FLAT�EARTH�TERRITORY�� #UT� IT�
CAN� RESCAIE�AND� RESHAPE�BRUSHES�UP�
OR�DOWN� IN�SIZE�VERY�WELL� INDEED��
"ND���� NO� *� REALLY�CANiT �THINK�OF�
ANYTHING�ELSE�THAT�S�MISSING�

)OWEVER�THIS� IS�NOT�A� PAINT�
PROGRAM�� *TiS� A�TOOL�FOR�PROFESSIONAL�
GRAPHICS�ARTISTS��0KAY�ANY�"MIGA�
OWNER�CAN�START�TO�GET�INTO����BIT��
/OWADAYS� THEREiS�A�FAIR�RANGE�OF�����
BIT� *''�COMPATIBLE�SOFTWARE� FOR�
PRODUCING�TOP�QUALITY�GRAPHICS�ON�THE�
"MIGA�� /OT�JUST�THE�EXPENSIVE�STUFF�
LIKE�"%1RO�AND�.ORPH�1LUS�� �MORE�
AND�MORE�CHEAPER�STUFF�	AND�EVEN�
SHAREWARE� LIKE�%IGITAL�*LLUSIONS�AND�
3END��
�GIVE�SOME�ACCESS�TO

5HIS�IS�EXACTLY�THE�SORT�O F�TH ING�THA T�*MAGE�&NGINE�
DOES�BEST�� �MONTAGE�GRAPHICS�IN TO �ONE�PICTURE�

PROFESSIONAL�VIDEO�QUALITY�GRAPHICS�
5HE�TROUBLE� IS�THAT�YOU� STILL� HAVE�

TO�PAY�FOR�A����BIT�DISPLAY�TO�ACTUALLY�
SEE�THE�THINGS��"�CHEAP�ONE� LIKE�
0PALVISION�COSTS�ABOUT�_�����"�
)ARLEQUIN�WITH�AN�4�7)4�7-AB� IS�
MORE� LIKE�_������5HE� *MAGE�
&NGINEiS�DIGITISER� FRANKLY� BLOWS�THAT�
OUT�OF�THE�WATER�� �IT iS�EVERY�BIT�AS�
GOOD�AS�THE�FULL� )ARLEQUINiS��8ITH�
*MAGICA�FOR�FREE�YOUiD� BE�A�BIT�SILLY�
TO�BUY�THEM�SEPARATELY��0R�ELSE�YOU�
REALLY�DO�NEED�A�FULLY�COMPATIBLE�
)ARLEQUIN�CARD�AND�ARE� PREPARED�TO�
PAY�THE�DIFFERENCE�� 2 J+
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m a b a a a a a m a
:OU�WANT�THE�BEST�YOU�GOT� IT��

�F:LD<EK8K@FE
d a a a a ! a d O O
%ELIBERATELY�SPARSE�� �BUT�MOSTLY�
UNNECESSARY� THANKS�TO�THE�
STRAIGHTFORWARD�NATURE�OF�THE�PRODUCT�

�8J<�F=�/J<�
a a a a a m m a a a
:OU� LEARN�BY�EXPERIMENTING�WITH� IT��

*<I=FID8E:<
m a a a m a m a 0 0
8ILL�GET�BETTER�AS�MORE�FUNCTIONS�ARE�
EXECUTED�USING�THE�GRAPHICS�PROCESSOR�

08CL<�=FI�'FE<P
G �G G G G G I �. : �:
2UALITY�LIKE�THIS�COSTS�A�FULL�SET�OF�
LIMBS�

)M<I8CC� I8K@E>
a � a � a � a � a � a � a � a � ��� O
5HE�BEST�THERE� IS�� �AND�THE�PRICE�
REFLECTS� IT�
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 <8KLI<J
m m m m m m m m 0 0
*N� SUCH�AN� INEXPENSIVE�UNIT� THE�
INCLUSION�OF�AN�4�$ONNECTOR� IMAGE�
PROCESSING�AND�MULTI�TASKING�SOFTWARE�
IS�NOTHING�SHORT�OF�EXCELLENT�

�F:LD<EK8K@FE
m m m m m m m m 0 0
.UCH�BETTER�THAN�EFFORTS�OF�OLD�FROM�
3OMBO�� � LESS�ARROGANT� MORE�
INFORMATIVE�WITH�USEFUL� TUTORIAL� AND�
GLOSSARY�SECTIONS�

�8J<�F=�/J<
m m m m m m m m m O
*T�S�PLUG� IN�AND�GO� REALLY�� #EST�TO�
FAMILIARISE�YOURSELF�WITH�THE�SOFTWARE�

08CL<�=FI�'FE<P
m m m m m m m m m O
/OTHING�COMES�CLOSE�TO�OFFERING�SO�
MUCH�FOR�SO� LITTLE��8OULD�BE�PERFECT�IF�A�
PARALLEL� RIBBON�CABLE�WERE�PROVIDED�

0VERALL� RATING�
m m m m m m m m m 0
6NLESS�YOU� INTEND�WORKING�WITH����BIT�
COLOUR� THE�7IDI�"MIGA����WILL� BE�WITH�
YOU�FOR�YEARS�

� � C N = J @ � C N = > > A N
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)2#$�+.#)'3�(20.�#/8�6+&'0�3052%'��+/��  �.0&'3�
+(�8052�. +)#�%#/�*#/&-'�+4���4'6'��%�+--�1-5)3�+/���

7IDI�"MIGA����"("iS�MAIN�CONTROL�SCREEN�IS�MUCH�
FRIENDLIER�AND�MORE�LOGICA L�THAN�THE�EARLIER�VERSIONiS�

HE�POPULAR�7IDI�"MIGA�NOT�
ONLY�OFFERED�HIGH�QUALITY�
GRABS� IT�WAS�CHEAP�	_��� 
�
AND�EASY�TO�USE�� �JUST�PLUG�

IT�INTO�YOUR�"MIGA� BOOT�UP�THE�
SUPPLIED�SOFTWARE�AND�CONNECT�TO�A�
VIDEO�SOURCE�� �CAMERA�7$3�
LASERDISC�WHATEVER�IT�WAS�

5HE�UNIT�PLUGGED�DIRECTLY�INTO�THE�
PARALLEL� PORT�THE�ONLY�PROBLEM�BEING�
THAT�THE�AWKWARD�SHAPE�BLOCKED�OFF�
THE�SERIAL� PORT�� 6NLESS�YOU�NEVER�
USED�THE�SERIAL� PORT� THE�CONSTANT�
UNPLUGGING�OF�THE�7IDI� UNIT�WAS�
TIRESOME�AND�CAUSED�UNNECESSARY�
WEAR�� 6NFORTUNATELY�THE�PROBLEM�
HASN�T�BEEN� REDRESSED�WITH�THE�7IDI��
"MIGA����� 3OMBO�OFFER�TO�SELL�YOU�A�
CONNECTOR�TO�END�THIS� INCONVENIENCE�
SO�WHY�COULDNiT �THEY�EITHER�BOX�THE�
UNIT�IN� A�THINNER�CASE�OR�SUPPLY� IT�
WITH� A� READY�FITTED� RIBBON 

5HAT�APART�THE�7IDI�"MIGA����
"("�IS�A�STEP�FORWARD��5HE�SOFTWARE

INTERFACE� IS�MUCH�FRIENDLIER�AND�MORE�
LOGICALLY�LAID�OUT�THAN�THE�SOFTWARE�OF�
OLD��5HE�GRAB� PREFERENCES�AND�
DISPLAY�PREFERENCES�SECTIONS�ENABLE�
YOU�TO�DEFINE�THE�VARIOUS� RESOLUTIONS�
AND�TYPES�OF�GRABS�YOU�WANT�TO�TAKE
� �COLOUR�MONO� RED�GREEN� OR�BLUE��
5HE�GRABBING�PANEL� IS�EASY�TO�USE�� �
BRIGHTNESS� CONTRAST�AND�SATURATION�
SETTINGS�ARE�SOFTWARE�CONTROLLED�� �
AND�THE�.IX�CONTROL� PANEL�OFFERS�A�
PLETHORA�OF�MANIPULATIVE�DELIGHTS�

3EADING�THE�ADVERTISING�BLURB�
YOU�COULD�BE�FORGIVEN�FOR�THINKING�
THAT�THE�UNIT�WILL�GRAB�FRAMES� IN�ANY�
RESOLUTION�� �IT�SAYS�0VERSCAN�)I�3ES�
)".���AND�NUMEROUS�OTHER�GRAB�
TYPES�ARE�AVAILABLE�� #UT�THE�UNIT�CAN�
ONLY�GRAB����GREY�SCALE�SHADES� LIVE�
OR������COLOURS� 	)".
�AT�A�
MAXIMUM� RESOLUTION�OF�����X�����
	-O�RES� INTERLACE
� IN� LESS�THAN�A�
SECOND��5HE�CLEVER�PART�OF�THE�.IX�
PANEL� IS�THAT� IT�ENABLES�THE�GRABS�YOU

HAVE�TAKEN�BE�REMIXED�AND�DISPLAYED�
IN�A�MULTITUDE�OF�DIFFERENT�RESOLUTIONS�
AND�NUMBERS�OF�COLOURS�

4EQUENCES�OF�FRAMES�ARE�NOW�
SAVED� AS�"NIM�FILES�� �GREAT�FOR�
ROTOSCOPED� ANIMATIONS��5HE�MIXER�
CAN�TURN�A�FULL�COLOUR�GRAB� INTO�A������
COLOUR�OR�����GREYSCALE� IMAGE

	PROVIDED�THAT�YOU�
HAVE�AN�"("�
MACHINE�THAT�IS
�
WHICH�CAN�BE�SAVED�
IN�VARIOUS�FORMATS�
THAT�CAN�BE� READ� IN�
BY�OTHER�MACHINES�� �
���BIT�*''� #.1�	����
BIT�1$�FORMAT

���BIT�AND�5*'��"RT�
%EPARTMENT�
1ROFESSIONAL�OFFERS�
MORE�OUT�AND�OUT�
POWER� BUT�THIS�
CONVERSION�ABILITY�IS�
NOTHING�SHORT�OF�

FABULOUS�THOUGH�YOU�NEED�AN�"("�
MACHINE�FOR�����COLOUR�AND�MONO�
CONVERSIONS� )I�RES� INTERLACE�)".�
AND�)".���DISPLAY� AMONG�OTHERS�

*MAGE�PROCESSING�IS�ALSO�CATERED�
FOR�� *T�DOESNiT�OFFER�THE� RANGE�OF�
OPTIONS�THAT�SAY�1IXMATE�AND�"%1RO�
ARE�CAPABLE�OF� BUT�YOU�CAN�BATCH

PROCESS�$AROUSEL�
SELECTED� IMAGES�
AND�THERE�ARE�&DGE�
%ETECT�5HRESHOLD�
/EGATIVE� -IGHT�AND�
%ARK�OPTIONS��5HE�
ABILITY�TO�TWEAK�THE�
PARAMETERS�OF�THESE�
OPTIONS�WOULD� HAVE�
BEEN�A�NICE�TOUCH�
BUT�YOU�CAN�T�HAVE�
EVERYTHING��5HE�
SOFTWARE�WILL� MULTIc
TASK�BUT�DOES�NOT�
HAVE�AN�"3EXX�
INTERFACE�� �A�SHAME�

4O�HOW�WELL� DOES�THE�UNIT�
PERFORM �5O�PUT�IT�THROUGH� ITS� PACES�
WE�CONNECTED� IT�TO�A�1ANASONIC�
.4��#�4UPER�7)4�CAMCORDER��5HE�
7IDI�UNIT�HAS�AN�4�CONNECTOR�WHICH�
MEANS�THAT�IT�CAN� PROCESS�THE�HIGHER�
BANDWIDTH�SIGNAL�THAT�THIS�TYPE�OF�
CAMCORDER�OUTPUTS�

*MAGE�QUALITY�WAS� IMPRESSIVE�
5HE�REAL� TEST�WITH� A�UNIT�LIKE�THIS� IS�
HOW�WELL� IT�WILL� REPRODUCE�SKIN�TONES�
AND�THE� RESULTS�WERE� ADMIRABLE�� �
THEY� LOOKED�NATURAL� AND� LIFELIKE�
5HERE� IS� A�MARKED�DROP� IN� IMAGE�
QUALITY�BETWEEN�4UPER�7)4�AND�
STANDARD�7)4��5HE�OLD� ADAGE�OF�
jGARBAGE� IN�EQUALS�GARBAGE�OUT��
HOLDS�TRUE�� /EVERTHELESS� ALTHOUGH�
THE�4�7)4�GRABS�WERE�THE�SHOW�
STEALERS�THE�7)4�GRABS�HELD�THEIR�
OWN�� %EGRADATION�DOES�OCCUR�WHEN�
GRABBING�FROM�MOVING�TAPE� BUT�THIS�
ISNiT�DUE�TO�THE�7IDI� UNIT� IT�S� AN� INc
BUILT�PROBLEM�WITH�THE�MEDIUM�OF�
VIDEOTAPE��"GAIN�THOUGH� THE�4�7)4�
TAPE�GRABS�WERE�MARKEDLY�SUPERIOR�TO�
THE�STANDARD�7)4�GRABS�

5HERE�ARE�SOME�NICE� LITTLE�
TOUCHES� IN�THE�MANUAL� EXPLAINING�THE�
BASICS�OF�GOOD�GRABS��7$3S�ON�
1AUSE�ARE� NOT�A�GOOD� IDEA�FOR�COLOUR�
GRABS�� -IGHTING�IS� PROBABLY�THE�SINGLE�

MOST� IMPORTANT�
CONSIDERATION�FOR�
AGREEABLE� RESULTS�

"LL� IN�ALL�THE�
7IDI�"MIGA���� IS�A�
QUANTUM� LEAP�UP�THE�
EVOLUTIONARY� LADDER�
OF�AFFORDABLE�HOME�
FRAME�GRABBING�� *T�
COULD�BE�CONSIDERED�
A�FOUNDATION�PRODUCT
� �THAT�IS�YOU�CAN�
BUILD�AN�EXCELLENT�
DIGITISING�SYSTEM�
ROUND� IT�AND� IT�WILL�
GROW�WITH�YOU�� 'ROM

5HE�SAME�IMAGE� IN�7)4�AND�LOW�RES� DEMONSTRATING�
THE�BROAD�RANGE�O F�THE�7IDI�"MIGA���iS�CAPABILITIES�

5HIS�IMAGE�WAS�GRABBED�FROM�AN�4�7)4�CAMCORDER�AND�
SAVED�IN�INTERLACE�FORMAT� A LL�IN�7IDI�"MIGA����"("���

+UST�PLUG�IN� THE�7IDI�"MIGA����"("�
AND�YOU�CAN�GRAB�GRANDLY���

THE�HUMBLE�8ORKBENCH� ����"����TO�
THE�MIGHTY�"�����THE�7IDI� PERFORMS�
FAULTLESSLY��8HETHER�YOU�RE�A�DESKTOP�
ANIMATOR� DESKTOP�VIDEOGRAPHER�
DESKTOP�PUBLISHER�OR�DESKTOP�GRAPHIC�
DESIGNER� THE�7IDI���� HAS�SOMETHING�
TO�OFFER�YOU�� *T�HAS�TO�BE�ONE�OF�THE�
MOST�EXCITING�CREATIVITY�ENHANCING�
TOOLS�CURRENTLY�AVAILABLE�FOR�THE�
DIGITAL�DESKTOP�ARTIST�� $%
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� AND� )UTCHINSON�S� &NCYLOPEDIA
(3&"5�7"-6&� AN� IDEAL� ADDITION� TO� ANY�
"MIGA�SYSTEM�

&XTERNAL� HARD� DISK� THAT� PLUGS� INI�
THE� 1$.$*"� S LO T� COLOURED� AND�
STYLED�TO�MATCH�THE�"�����
*5�80/�5�INVALIDATE�YOUR�WARRANTY�
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AVE�YOU�EVER�SPENT�A�
COUPLE�OF�HUNDRED�QUID�ON�
SOME�SOFTWARE�AND� AFTER�
PLAYING�WITH� IT�FOR�A�WHILE�

FELT�THAT�YOU�HADN�T�GOT�MUCH�FOR�
YOUR�MONEY �/O�DANGER�OF�THAT�WITH�
*MAGE'9��5HE�SOFTWARE� IS�PACKED�ON�
TO�FOUR�DISKS�ONE�OF�WHICH� IS�FULL�OF�
EXAMPLE�PICTURES�AND�ANIMATIONS��
THE�MANUALS�ARE�A�GOOD� INCH�AND�A�
HALF�TH ICK�IN�ALL�COMPETE�WITH�A�
HARD�MANUAL�HOUSE�FOR�YOUR�SHELF�

#UT�A�THICK�MANUAL�AND�HIGH��
QUALITY�PACKAGING�DO�NOT�A�PROGRAM�
MAKE��5HE�QUESTION� IS� HOW�WELL� IT�
WORKS��"LTHOUGH� *MAGE'9�CAN�BE� RUN

.ANY�SPECIAL�EFFECTS�ARE�CREATED�IN�*MAGE'9�BY�HAVING�
A�SPECIAL�MASK�S ITTIN G �IN� THE�ALPHA�BUFFER�BETWEEN�THE�
MAIN�AND�SWAP�BUFFERS��)ERE�A�VERY�S TRIK ING �WAVEFORM �
EFFECT�HAS�BEEN�APPLIED�TO�A�D IGITISED�IMAGE�
FROM�FLOPPY�DISK�THE�SHEER�SIZE�OF�
THE�SYSTEM� IS�GOING�TO�MAKE� IT�A�VERY�
FRUSTRATING�EXPERIENCE�� 3EALLY� IF�YOU�
HAVENiT �GOT�A�HARD�DRIVE� *iD� STAY�AWAY�
FROM� *MAGE'9�� *T�WILL�TAKE�UP�MORE�
THAN��.B�OF�YOUR�HARD�DISK�THOUGH�
INSTALLATION� IS� PAINLESS�USING�THE�
STANDARD�$OMMODORE� *NSTALLER�

"S�YOU� INSTALL� IT�YOU� SOON� REALISE�
YOU�VE�GOT�AN�AWFUL� LOT�OF�SOFTWARE�
FOR�YOUR�MONEY�� 'OR�EXAMPLE� SIX�
SCANNING�AND�VIDEO�DIGITISING�
MODULES�ARE� PROVIDED��5HE�POPULAR�
&PSON�(5������FLATBED� SCANNER�IS�
EXTREMELY�WELL� SUPPORTED� AS� IS�THE�
4HARP�+9�����THE� *7����AND�11�4�
'RAMEGRABBERS� AND�THE�WONDERFUL� 7��
-AB��"LL� THESE�DEVICES�CAN�BE�USED�
TO� PULL� PICTURES�STRAIGHT�INTO� *MAGE'9�

5HERE�S�EVEN�A�DATA�CACHING�
SYSTEM�THAT�WILL� USE�HARD�DISK�SPACE�
TO�STORE� IMAGE�DATA�WHEN�YOUR�REAL�
MEMORY�RUNS�OUT�� *TiS�NOT�REAL�VIRTUAL�
MEMORY�� �YOU�CANiT �USE� IT�TO�RUN

PROGRAMS�� �BUT�IT�WORKS� IT iS�FAST�
AND� IT�DOESNiT�COST�A�PENNY�EXTRA�

5HE� LOAD�AND�SAVE�MODULES�TOO�
ALL� COME�BUNDLED�WITH�THE� PACKAGE��
"MIGA�FILE�FORMATS�ASIDE� +1&(�5*''�
5ARGA� #.1�1$9�AND� LOTS�MORE�ARE�
THERE� PLUS�'-$�ANIMATION�FILES� THE�
STANDARD� USED� BY�THE�POPULAR�
"UTO%ESK�"NIMATOR�1RO�ON�THE�1$�

"�LARGE�NUMBER�OF�RENDERING�
FORMATS�ARE�SUPPORTED�� "LL� THE�"MIGA�
FORMATS�ARE�THERE�OF�COURSE� PLUS�
THERE�ARE�MODULES�THAT�ENABLE�YOU�TO�
VIEW�YOUR�WORK�ON�A�NUMBER�OF�
POPULAR�GRAPHICS�BOARDS� INCLUDING�
%$57� ANY�&(4�BOARD� 'IRECRACKER���

)".�&� *7���� 4"(&�
0PAL7ISION�AND�
3ETINA�� 	1ICASSO� **�
COMES�WITH� AN�
*MAGE'9�RENDER�
MODULE�
�"ND�THEN�
THEREiS�$INEMORPH��
.ORPHING�IS�ONE�THE�
MOST�FASCINATING�
AND�ABSORBING�
PASTIMES� *� KNOW�
*TiS�PAINSTAKING�
WORK�AND� IT�TAKES�
TIME�TO�GET� IT� RIGHT�
BUT�WHEN�YOU�DO�GET�
IT�RIGHT�THEREiS�NO�
BETTER�EFFECT�

/OW� ITiS�WORTH�
POINTING�OUT�THAT�TO�
GET�ALL�THE�ABOVE�
FACILITIES�WITH� A�
CERTAIN�WELL�KNOWN�
RIVAL� IMAGEc
PROCESSING�PACKAGE�

IT�WOULD�COST�YOU�ABOUT�_����_����
ALL�TOLD� PERHAPS� A�BIT�MORE��"ND�
EVEN�THEN�YOU�DONiT�GET�THE�FACILITY�TO�
PAINT�OR�WORK�ON� SMALL� AREAS�OF�AN�
IMAGE� NOR�WELL� OVER�����OTHER�
IMAGE�PROCESSING�FEATURES�THAT�ARE�
PACKED� INTO� *MAGE'9��5HE�SCOPE�OF�
THE�SYSTEM� IS�MIND�BOGGLING��(71�SAY�
THAT� IF�YOU�CAN� IMAGINE� IT� *MAGE'9�
CAN�MAKE� IT�COME�TO�
LIFE�� 5HAT�S� NOT�QUITE�
TRUE� BECAUSE� IT� IS�
YOU�THAT�HAS�TO�
MAKE� IT�COME�TO� LIFE
� � *MAGE'9�IS�MERELY�
THE�TOOL�YOU�USE�
:OU�SHOULDNiT �RUSH�
INTO�BUYING�IT�� THERE�
IS�AN�AWFUL� LOT�TO�
LEARN��"T�FIRST�YOU�ARE�
BOUND�TO�FEEL�
SWAMPED�BY�THE�
INFINITE�POSSIBILITIES�
AND� IT�IS�GOING�TO

TAKE� SOME�MONTHS�TO�
BECOME�COMFORTABLE�
WITH�THE�SOFTWARE�
-UCKILY� *MAGE'9�HAS�
A� BRILLIANTLY�INTUITIVE�
USER�INTERFACE�WHICH�
MAKES�THE�PROCESS�
OF�EXPERIMENTATION�
PAINLESS��:OU�CAN�
EVEN�MAKE� UP�YOUR�OWN�USER�
INTERFACES� AND� IT� IS� NOT�PARTICULARLY�
DIFFICULT�TO�DO�

"3EXX�SUPPORT�IS�THERE�OF�COURSE�
AND� INDEED�QUITE�A�FEW�"3EXX�SCRIPTS�
ARE� PROVIDED� PARTICULARLY�FOR�
PROCESSING�ANIMATIONS�

"ND�ALL�THIS� IS� PERHAPS�ONE� PER�
CENT�OF�*MAGE'9��5HIS� IS�THE�SORT�OF�
SOFTWARE�THAT�THE�"MIGA�WAS�
INVENTED�FOR��5RUE� TO�GET�THE�
ABSOLUTE�BEST�OUT�OF�IT�YOU�NEED�TO�
OWN�A�FAST�"MIGA� A����BIT�GRAPHICS� ��
CARD�AND�PERHAPS�A�SCANNER�OR�VIDEO�
DIGITISER� BUT�THEN� IT�IS�A�FACT�OF�LIFE�
THAT�THE�MORE�COLOURS�AN� IMAGEc
PROCESSING�FUNCTION� HAS�TO�WORK�ON�
THE�BETTER�WILL�BE�THE� RESULTS��5HATiS�
NOT�TO�SAY�YOU�CANiT �DO�A� LOT�WITH�
����COLOUR�AND� )".��� IMAGES�ON�AN�
"�����	WITH� AT�LEAST��.B�OF�
MEMORY
� BUT� IT�WILL�TAKE� LONGER�AND�
EVEN�SMALL� TWEAKS�WILL� TEND�TO�HAVE�A�
GREAT�EFFECT�BECAUSE� ALTHOUGH�
*MAGE'9�ALWAYS�WORKS� IN�TRUE�COLOUR�
FIDELITY� IF�THE�COLOUR� ISNiT �THERE�TO�
START�WITH�YOU�CANiT �EXPECT�MORE�TO�
JUST�APPEAR�OUT�OF�THE�BLUE�

5HERE� IS�ONLY�ONE�OTHER�PACKAGE�
ON� THE�"MIGA�THAT�RIVALS� *MAGE'9�
AND�THAT� IS�#LACK�#ELT�4YSTEMSi�
*MAGEMASTER�� *F�YOU�WERE�TO�ASK�ME�
TO�CHOOSE�BETWEEN�THEM� *iD� RATHER�
CHANGE�THE� SUBJECT�AND� SUDDENLY�
REMEMBER�A�PREVIOUS�ENGAGEMENT�
BECAUSE� A�BIT�LIKE�THE�1RO1AGE�AND�
1AGE4TREAM�%51�PACKAGES� *MAGE'9�
AND� *MAGEMASTER�ARE�VERY�CLOSELY�
MATCHED�DESTINED�TO� LEAPFROG�EACH�
OTHER�VERSION�BY�VERSION�� &ACH�HAS� ITS

5HE�4HARPNESS�AND�6NSHARP�.ASK�FAC ILITIES�ENABLE�YOU�
TO �BRING�OUT�THE�DETAILS�IN�A�BLURRED�DIGITISED�PICTURE�

ANNOYING�LITTLE�BUGS�EACH�CAN�DO�
THINGS�THE�OTHER�CANiT�� #OTH�ARE�
EXCELLENT�� *F�YOU� PUSH�ME� *iD�HAVE�TO�
SAY�THAT� *MAGEMASTER�IS�FASTER�AND�A�
LITTLE�MORE�POWERFUL� IN� SOME�
IMPORTANT�AREAS� BUT� *MAGE'9�IS�
MUCH�EASIER�TO�USE�AND�A�SLICKER�
PRODUCT�OVERALL�� ��

*MAGE'9�INCLUDES�MORPHING�FAC ILITIES�� �THE�HOTTEST�
EFFECT�SINCE�EFFECTS�WERE�INVENTED�� �VIA�THE�$INEMORPH�
PROGRAM�A� jHOOKk �THA T�INTEGRATES�W ITH�*MAGE'9�ITSE LF�
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 <8KLI<J
m m m m m m m m 0 0
1ACKED�TO�THE�GILLS�WITH�PROCESSING�
FEATURES�� �MORPHING� SCANNING�
ANIMATION�MULTI�PROCESSOR�YOU�NAME� IT�

�F:LD<EK8K@FE
G G G G G G G : : :
-OTS�OF�IT� BUT�IT�COULD�DO�WITH�MORE�ON�
jHOW�TO�� FOR�BEGINNERS�

�8J<�F=�/J<
m m m m m m m m 0 0
1LENTY�TO� LEARN�ABOUT� BUT�THE�EXCELLENT�
INTERFACE� IS�A�PLEASURE�TO�USE�AND�
MAKES� LEARNING�FUN�

-G<<;
m m m m m m m m 0 0
$OMPLEX�OPERATIONS�ARE�ALWAYS�GOING�TO�
TAKE�A�WHILE� BUT�  >286�.�IS�NO�SLOUCH�

08CL<�=FI�'FE<P
m m m m m m m m 0 0
$ONSIDERING�WHAT�YOU�GET� IT� IS�A�
BARGAIN�

0VERALL� RATING�
m m m m m m m 0 0 0
4OME�OF�THE�FEATURES�ARE�A� LITTLE�
UNDERPOWERED� ONE�OR�TWO�ARE�BUGGED�
BUT� *iM�SURE�(71�AND�/OVA�%ESIGN�WILL�
CONTINUE�TO�FIX�AND� IMPROVE�

� � A � p� P M M
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OPENING�SCREENS�AND�
SUCH�� 6NFORTUNATELY�
THIS� IS�NOT�THE�CASE�
%ELUXE�1AINT�FOR�
EXAMPLE�WRITES�
DIRECTLY�TO�$HIP�3".�
/ORMALLY�NO�PROBLEM�
BUT�IF�YOU�WANT�TO�USE�%1AINT�WITH�
1ICASSO�YOU�COULD�BE� IN�TROUBLE�

-UCKILY�1ICASSO�HAS�A�$OPY�
$ONTINUOUSLY�MODE��5HIS�COPIES�THE�
CONTENTS�OF�$HIP�3".�DIRECTLY�TO�
1ICASSO�S�7�3".� 	7IDEO�3".
��5HE�
DOWNSIDE�OF�THIS� IS�THAT�YOUR�7�3".�
AND�YOUR�$HIP�3".� ARE� IN�CONSTANT�
USE�WHICH� LIMITS�MEMORY�CAPACITY�
OVERALL�� *T�ALSO� RESULTS� IN� SLOW�SCREEN�
REFRESHES�WITH� THE�
OCCASIONAL� PIECE�OF�
RESIDUAL�GARBAGE�FOR�
GOOD�MEASURE�
/EVERTHELESS� IT�
FURTHER�ENHANCES�THE�
USES�TO�WHICH�YOU�
CAN� PUT�YOUR�
1ICASSO�

*T�DOESNiT�STOP�
HERE��5HERE�ARE�
SEVERAL�MODULE�
DRIVERS�FOR�PROGRAMS�
CAPABLE�OF�DISPLAYING�
MUCH�HIGHER�
RESOLUTIONS�AND�
NUMBERS�OF�COLOURS�
*N�THIS�PARTICULAR�INSTANCE�THE�DRIVERS�
SUPPLIED� ARE�FOR�"RT�%EPARTMENT�
1ROFESSIONAL�AND� *MAGE�'9��7ILLAGE�
5RONIC�ARE�ALSO�CURRENTLY�WORKING�ON�
3EAL��%��8ITH�THESE�MODULES� IN�
PLACE� 1ICASSO�ALWAYS�TRIES�TO�DISPLAY�
IN�FULL� ���BIT�COLOUR� THOUGH��.B�
1ICASSOS� ARE� LIMITED�TO�A�SCREEN�
RESOLUTION�OF�����X������4MALLER�
PICTURES�ARE�AUTOMATICALLY�CENTRED�

"LSO�SUPPLIED�WITH�1ICASSO� IS� A�
COPY�OF�1ERSONAL�1AINT�IITE��8HILE�THIS�
IS�EASY�TO�USE�AND� CAPABLE�OF�
DISPLAYING�����COLOUR�SCREENS� IT�
DOESNiT�USE�THE�HIGHER�RESOLUTIONS�
THAT�THE�1ICASSO� IS�CAPABLE�OF�
DISPLAYING� THEREiS�NO�DOCUMENTATION�
SUPPLIED�FOR�IT� AND�ALL� THE�MENU

5HE�1ICASSO�**�GRAPHICS�CARD��FOR����BIT�GRAPHICS�PLUG �
IT �IN �AND�CONNECT�3(#�OUTPUT�AND�A�MULTISYNC�MONITOR�

SCREENS�ARE� IN�(ERMAN�� +UST�AS�WELL�
IT�S�FREE� REALLY�

"LL� IN� ALL� 1ICASSO�CAN�BE�
RECOMMENDED�� *TiS�DISCONCERTING�
KNOWING�THAT�YOU�CAN�DAMAGE�YOUR�
EQUIPMENT�IF�YOU�SET�THE�SOFTWARE�UP�
WRONGLY� BUT�WITH�A�BIT�OF�CARE�
PROFESSIONALS�AND�AMATEURS� ALIKE�WILL�
FIND�THAT�1ICASSO�OFFERS�A�HIGH�
QUALITY�TO�PRICE� RATIO�� ��

-")**#(! �&#-.
,A;9KKG�%%�?J9H@A;K�:G9J<88 8� �):�
S������):�S���
�Q��7ILLAGE�5RONIC
 AKLJA:ML=<�AF�L@=�1'�:Q��#LITTERSOFT�
%ENBIGH�)OUSE�%ENBIGH�
3OAD� #LETCHLEY�.ILTON�
,EYNES� #UCKS��.,��:1�
d ������������

5HIS�����COLOUR�1ERSONAL�1AINT�IMAGE�SHOWS�THE�KIND�
O F�RESOLUTION�1ICASSO�**�CAN�OFFER�ON�THE�RIGH T�MONITOR�

� " � � % ) / . �
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 <8KLI<J
m m m m m m m m 0 0
8ELL� CONSTRUCTED�BOARD�WITH�MANY�USES��

�F:LD<EK8K@FE
m m m m m m m 0 0 0
'RIENDLY�AND� INFORMATIVE��0NE�OF�THE�FEW�
MANUALS�WHERE�THE�TRANSLATION�PROCESS�
DOESN�T�GET� IN�THE�WAY�TOO�MUCH�
4HAME�ABOUT�THE� LACK�OF�DOCUMENTATION�
FOR�&6CD@?2=�&2:?E�=:E6�

�8J<�F=�/J<
m m m m m m m m 0 0
$OULD�HARDLY�BE�EASIER��0NLY�DEDICATED�
TECHNOPHOBES�WILL� HAVE�ANY�REAL�
PROBLEMS�WITH�THE�BOARD�

08CL<�=FI�'FE<P
m m m m m m m m 0 0
(OOD�VALUE�FOR�MONEY��$ONSIDER�THOUGH�
THAT�YOU�WILL� HAVE�TO�BUDGET�FOR�A�MULTIc
SYNC�MONITOR�AS�WELL�

)M<I8CC� I8K@E>�
m m m m m m m m 0 0
"�GOOD� INTRODUCTION� INTO�THE�WORLD�OF�����
BIT�AND�)I�RES�DISPLAYS�

�4'6'��%�+--�-00,3�+/40�4*'�/'7 �
��$+4�
)2#1*+%3�$0#2&���+--#)'��20/+%�3��+%#330����

)
HE�PROBLEM�WITH����BIT�
DISPLAY�CARDS�FOR�THE�"MIGA�
IS�THAT�OFTEN�THEY�COST�
MORE�THAN�HALF�THE�PRICE�OF�
A�NEW�"���������� �THE�3ETINA�

CARD�FOR�INSTANCE�SELLS�AT�AROUND�
_�����4O�THE�1ICASSO� **� RE��
TARGETTABLE�GRAPHICS�BOARD�SOUNDS�
LIKE�A�GREAT�DEAL�AT�ONLY�_����

#UT� IT�S�NOT�QUITE�THAT�SIMPLE�
:OU�NEED�A�MULTISYNC�MONITOR�TO�USE�
IT� AND�SADLY�$OMMODORE�S������AND�
�����ARE�NO�USE�� �THEIR�MINIMUM�
VERTICAL� RATE�OR� LINE�FREQUENCY�ISNiT�
HIGH�ENOUGH�FOR�THE�����X�����
RESOLUTION� SO�YOU�NEED� SOMETHING�
LIKE�THE�.ICROVITEC�MONITOR�REVIEWED

ON� PAGE�����"LSO�THE�1ICASSO�**�
NEEDS�A�;ORRO� LL� L LL� SLOT� SO� IT iS�FOR�
"��������������4�AND�"����S�

5HE�CARD� IS� HOWEVER�WELL�MADE�
AND�EASY�TO�FIT�THOUGH� TO�CONNECT�ITS�
���PIN�OUTPUT�SOCKET�TO�THE�"MIGAiS�
���PIN�3(#�PORT�YOUiLL� NEED�A����WAY�
FEMALE�TO����PIN�FEMALE�ADAPTOR��
$ONSIDERING�THAT�YOU�ARENiT �GOING�TO�
BE�ABLE�TO�USE�THE�BOARD�WITHOUT�
ONE� IT�SHOULD�HAVE�BEEN�SUPPLIED�

6NLIKE�THE�3ETINA�CARD� THE�
1ICASSO�ACTS� AS�A�PASS�THROUGH�UNTIL�
ACTIVATED�BY� ITS�SOFTWARE�� *NSTALLING

THIS� IS�SIMPLE�TOO� AND�COPIES�
SEVERAL� FILES�AND� PROGRAMS� INTO�YOUR�
HARD�DRIVE�DIRECTORIES�� 0NE�OF�THE�
MOST� IMPORTANT�OF�THESE�FILES� IS�THE�
7ILLAGE�LIBRARY�� -OCATED� IN�YOUR�
4YS�&XPANSION�DRAWER�THIS� IS�THE�
LINK�BETWEEN�THE�CARD�AND� *NTUITION��
5HIS� LIBRARY�CHOOSES�THE�CORRECT�
RESOLUTION�FOR�YOUR�MONITOR�AND�ONLY�
LETS�YOU�USE� RESOLUTIONS�THAT�ARE�
POSSIBLE��5HIS� IS� PROBABLY�JUST�AS�
WELL� CONSIDERING�THAT�THE�MANUAL� IS�
LITTERED�WITH�DISCLAIMERS�ACCEPTING�NO�
RESPONSIBILITY� IF�YOU�DAMAGE�YOUR�
EQUIPMENT�� �NOT�VERY�ENCOURAGING�

5HE�OTHER�IMPORTANT�FILE� IS�THE�
1ICASSO�.ONITOR�FILE��5HIS�FILE� IS�AN�

EXPANSION�ON�SOME�
OF�THE�MORE�NEEDED�
OPERATING�SYSTEM�
ROUTINES��"NY�LEGALLY��
CODED�PROGRAMiS�
ROUTINES� ARE�
INTERCEPTED�AND� CAN�
BE�DISPLAYED�AT�YOUR�
SELECTED� RESOLUTION�

5HIS� IS�HOW� IT�
WORKS��"FTER�
INITIALISATION�DURING�
THE�START�UP� THE�
1ICASSO�SCREEN�
MODES�BECOME�
AVAILABLE�THROUGH�
THE�STANDARD�

8ORKBENCH�4CREEN�MODES�PREFS�� 5HIS�
LETS�YOU�CHOOSE�FROM�THE�RESOLUTIONS�
THAT�ARE�AVAILABLE�� 4AY� FOR�EXAMPLE�
THAT�YOU�DECIDE�TO�OPEN�1RO1AGE�OR�A�
SIMILAR�OPERATING�SYSTEM�FRIENDLY�
PROGRAM��"SSUMING�THAT�THIS� IS�THE�
FIRST�TIME�YOUiRE�DOING�SO�SINCE�
INSTALLATION�OF�1ICASSO�THE�
$HANGESCREEN�PROGRAM� INTERCEPTS�
AND�OFFERS�A�CHOICE�OF�SCREEN�MODES��
:OU�CAN�SPECIFY�WHETHER�OR�NOT�THE�
CHANGE�SHOULD� BE�PERMANENT�� *F�
YOU�VE�CHOSEN� PERMANENT� THE�NEXT�
TIME�YOU� LOAD�1RO1AGE�$HANGEc

SCREEN� REMEMBERS�
THE�SPECIFIED�
CHANGE�AND�
AUTOMATICALLY�OPENS�
YOUR�PREFERRED�
SCREEN�MODE��5HE�
RESULT�IS�THAT�IN� USE�
1ICASSO�BECOMES�ALL�
BUT�TRANSPARENT�

5HIS�WOULD� ALL� BE�
LOVELY�IF�ALL� PROGRAMS�
THAT�YOU�USED�
BEHAVED�THEMSELVES�
AND�WENT�THROUGH�
THE�OPERATING�
SYSTEM�BEFORE

8ITH�THE�SUPPLIED�MODULES�FOR�"%1RO�AND�*MAGE'9�
1ICASSO�ALWAYS� TRIES� TO �DISPLAY�IN�FU LL����BIT�COLOUR�

"�SPECIAL�ROUTINE�CAN�AUTOMATICALLY�OPEN�04�FRIENDLY�
PROGRAMS�USING�YOUR�PRE�SET�PREFERRED�SCREEN�MODE�
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E TiS�START�BY�GETTING�A�FEW�
THINGS�STRAIGHT��5HE�NEW�
$ALIGARI����CAN�DO�MOST�OF�
THE�THINGS�THAT�OTHER��%�
PROGRAMS�DO�� �RENDER� ROTATE�

TRANSFORM�AND�JUST�ABOUT�ANIMATE�� �
W ITH�THE�NOTABLE�EXCEPTIONS�OF�
ALGORITHMIC�TEXTURING�SEEING�
EXACTLY�WHERE�YOU�ARE�PLACING�A�
LIGHT�	THE�NEAREST� IT�GETS� IS�A�VIEW�
FROM�ANY�SELECTED �LIGHT
�OBJECT�
MORPHING�AND�SELECTABLE�OUTPUT�
FORMAT�FOR�FULL�RENDERS�

0N�THE�PLUS�SIDE� $ALIGARI����CAN�
IMPORT�OBJECTS�FROM�-IGHTWAVE�
7IDEOSCAPE� 4CULPT� *MAGINE�AND�%9'�
FORMATS�	JUST�AS�WELL� SINCE� ITS�
MODELLING�FUNCTIONS�ARENiT �THE�BEST�
*iVE�EVER�SEEN� AS�A� LOOK�AT�THE�DEMO�
OBJECTS�SUPPLIED�WILL� SOON�CONFIRM
�� *T�
ALSO� HAS�A�NICE� LINE� IN� OBJECT�
DEFORMATIONS�AND�PRODUCES� RATHER�
SPIFFY�LOOKING�IMAGES�	EVEN�THOUGH� IT�
DOESNiT� RAY�TRACE
�� *T�CAN�ALSO�MAKE�
ANIMATIONS� USING�HEIRARCHICAL� OBJECT�
MOVEMENT� IF�NECESSARY�

#UT�ON�THE�MINUS�SIDE��$ALIGARI�
���NEEDS�ALMOST��.B�OF�HARD�DISK�
SPACE�TO� INSTALL� AND�OODLES�OF�
MEMORY�TO� RUN�� IT�HAS�A�DONGLE�
	ANOTHER�FOR�THE�COLLECTION�
�� IT�
DOESNiT �RENDER�PARTICULARLY�FAST�	IT�
CERTAINLY�DOESN�T�LIVE�UP�TO� ITS�CLAIM�
OF�BEING� �THE�FASTEST�RENDERER�ON�THE�
MARKETii
�� AND� IT�DOESNiT�MULTITASK�

"LL� OF�WHICH� LEAVES� IT�LOOKING�
SOMEWHAT�CRUDE�AND�DATED�ON�THE�
"MIGA�COMPARED�WITH� PROGRAMS�
SUCH� AS�3EAL��%��� *MAGINE�AND�
ESPECIALLY�-IGHTWAVE�THOUGH�THAT�IS�
OF�COURSE�ONLY�AVAILABLE�WITH�
/EW5EKiS�7IDEO�5OASTER��"LL� OF�THIS� IS�
RATHER�SAD� CONSIDERING�THAT�0CTREE�
PIONEERED�THE� jALL�ROUNDk��%�
APPROACH�ON�THE�"MIGA�	NOW�SO�
ACCLAIMED� IN� -IGHTWAVE
�AND�ALSO�THE�
USE�OF�ENVIRONMENT�MAPPING�FOR�
SIMULATING�REFLECTIVE�OBJECTS�

/OW�MANY�OF�THESE�GRIPES�ARENiT�
PARTICULARLY�SERIOUS� BECAUSE�OTHER�
PROGRAMS�HAVE�SIMILAR�REQUIREMENTS�
OR�PROBLEMS� BUT�SURELY�AFTER�FIVE�
YEARS� IT iS�TIME�0CTREE�DID�SOMETHING

:89@E<K�
5HE�NEW ��#-+)#2+�
��+3�$'+/)�4054'&�
#4�#/8�2#4'�4*'�(#34'34�����2'/&'2'2�
�#28� *+4'-'8�-00,3�%-03'-8�#4�HOW

"LTHOUGH�IT �CAN�PRODUCE�STUNNING�IMAGES�LIKE �THIS� * iM�
AFRAID�$ALIGARI����NEEDS�OUTSIDE�HELP�TO �GE T�AROUND�A�
NUMBER�O F�PROBLEMS��)ERE�* iVE�USED�OBJECTS�SUPPLIED�
WITH�-IGHTWAVE�AND�IMPORTED�A����BIT�BACKGROUND�AS�A�
�RN�FILE �� 5OTAL�RENDERING�TIM E�����M INUTES��
ABOUT�MULTITASKING�WHICH� IS�STILL�ONE�
OF�THE�"MIGAiS�SPECIAL�FEATURES��"ND�
WHILE�THEYiRE�AT�IT� IMPLEMENTING�A�
FEW�OF�THE�STANDARD�"MIGA�FUNCTIONS�
	LIKE�DOUBLE�CLICKING�TO�SELECT�FILES
�
WOULDN�T�GO�AMISS�EITHER�

*�MEAN�WHATiS�THE�USE�OF�HAVING�
A� RENDERING�IN� PROGRESS�AND�NOT�BEING�
ABLE�TO�DO�ANYTHING�ELSE �"ND� SINCE�
NOT�MULTITASKING�MEANS�THAT�IT�HAS�
FREE� RUN�OF�THE�"MIGA�WHY�DOES�
$ALIGARI����RENDER�RELATIVELY�SLOWLY�
AND�USE�UP�SO�MUCH�MEMORY �4URELY�
$ALIGARI����DOESNiT �NEED�TO�TAKE�OVER�
THE�"MIGA� IN� ORDER�TO�DO� ITS� �REALc
TIMEk�WIREFRAME�TRICKS�� �OTHER�
PROGRAMS�DON�T�

1OSSIBLY�THE�BEST�TH ING�ABOUT�$ALIGARI����IS�ITS �WORLD�
VIEW� THOUGH�IMPLEMENTING�HIDDEN�LINE�REMOVAL�WOULD�
HELP�TO�SHOW�WHICH�OBJECTS�WERE�BEHIND�WHICH�

."���#!�*#�./,�
8HAT�S�MORE� NAMES�CAN�BE�
DECEPTIVE� BECAUSE�$ALIGARI��� �CANiT�
SAVE����BIT�IMAGES�� %EPENDING�ON�
THE�"MIGA� IN�USE� IT�WILL�SAVE�)".�
)".��� ���COLOUR� %$57� )".�&�OR�
���BIT�	IN�0CTREEiS�OWN� ��RN�
3ENDITION�FORMAT
��.IND�YOU� THE

)".�AND� ���COLOUR�
IMAGES�DONiT �LOOK�
THAT�BRILLIANT�AND�
)".�&� IS� LONG�SINCE�
DEFUNCT�

/OW�3ENDITION�
FORMAT�IS�ALL�VERY�
WELL� BUT�WHAT�
HAPPENS�WHEN�YOU�
WANT�TO�USE�A� ��RN�
IMAGE� IN� ANOTHER�
PROGRAM� OR�IMPORT�
AN� *''�IMAGE� INTO�
$ALIGARI��� �0CTREE�
DONiT �SUPPLY�A�
CONVERTER� SO� ITiS�
DOWN�TO�THIRD�PARTY�
SOFTWARE�SUCH�AS

(71iS� *MAGE'9�OR�
"4%(iS�"%1RO�	PLUS�
THE�3ENDITION�
MODULE�FROM�THE�
1RO$ONVERSION�
PACK
�� /OT�A�VERY�
BRIGHT�MOVE�ON�
0CTREE�S�PART�� �
ESPECIALLY�SINCE�����
BIT�DISPLAY�DEVICES�
ARE�BECOMING�
INCREASINGLY�POPULAR�
ON�THE�"MIGA�

*� ALSO� HAD�A�
PROBLEM�WHEN�USING�
MY�0PALVISION�CARD�
AS�A�FRAMEBUFFER�
	WHICH�$ALIGARI����
SUPPORTS� ALONG�WITH�
SEVERAL�OTHER�
LEADING�DISPLAY�

CARDS
�� �IT�PROVED� IMPOSSIBLE�TO�
ACTUALLY�SAVE�A�RENDERED� IMAGE� EVEN�
IN� ��RN�FORMAT�� *�TRIED� BUT�IT�NEVER�
SEEMED�TO�HAPPEN��.ORE�OFTEN�THAN�
NOT� *�WAS� LEFT� LOCKED�OUT�WATCHING�AN�
ENDLESSLY�TICKING�CLOCK� ICON�AND� *TTLE�
ELSE��"�THREE�FINGER�RESTART�WAS�THE�
ONLY�APPARENT�SOLUTION��"GAIN� NOT�
VERY�BRIGHT�

."��0#��)
5HEN�THEREiS�THE�VIDEO�� �A�GREAT�
EXAMPLE�OF�A� POOR�QUALITY�PIECE�OF�
HYPE��5HE�EXAMPLES�ARE�ADMITTEDLY�
PRETTY�IMPRESSIVE� BUT�THEREiS� NO�
DEMONSTRATION�OF�HOW�THEY�WERE�
GENERATED� BY�$ALIGARI��� �ALONE� AS�
CLAIMED��5HE�TOUR�OF�THE�MENUS�
	WHICH�MAKES�UP�A� LARGE�PART�OF�THE�
TAPE
� IS�BOTH�DULL� AND�DIFFICULT�TO�
READ� AND�THE� IMPRESSION� *�WAS� LEFT�
WITH�WAS�OF�A� PROMO�TAPE�PACKAGED�
AS�AN�EDUCATIONAL� AID� ALTHOUGH�
SOMEHOW�IT�STILL� MANAGES�TO�PROVIDE�
A� REASONABLE� IF�BASIC� INTRODUCTION�TO�
THE�PROGRAM�

*iM� LOATHE�TO�RECOMMEND� $ALIGARI�
���OVER� *MAGINE� 3EAL��%�� �OR�
-IGHTWAVE� FOR�SEVERAL� REASONS�� ITS�
HARDWARE� REQUIREMENTS�ARE�HIGH�
RENDERING�TIME� ISNiT �ANYTHING�SPECIAL�
ITS�MODELLING�COULD�BE� IMPROVED�
	ALTHOUGH� j%EFORMk� IS�RATHER�NICE


/ $ + , , %* # � ( %/0
�9DA?9JA�� �8888888888888 S�����
#Y�0CTREE�4OFTWARE� *NC�
"JGE�"MIGA�$ENTRE�4COTLAND
)ARLEQUIN�)OUSE
8ALKERBURN� 1EEBLESSHIRE
4COTLAND� &)����";�
d ������������

#3�4*'�$'34��02�
0/�4*'�. +)# ��
+4�3*#1'3�51 ���
THERE�ARE�TOO�MANY�SEPARATE�	AND�
SOMETIMES� INCOMPREHENSIBLE
�
MENUS�MEMORY�USAGE� IS�VERGING�ON�
THE� INSANE�AND� IT�DOESNiT�MULTITASK��
.AYBE� ITiS�JUST�ME� BUT� *� REALLY�DON�T�
FIND�$ALIGARI����AT�ALL�EASY�TO�USE�AND�
IT�SEEMS�TO� REQUIRE�A� LOT�MORE� INPUT�
THAN� IS� RETURNED� IN� OUTPUT�� *i LL�STICK�
WITH� *MAGINE�� �FOR�THE�TIME�BEING�
THOUGH� HAVING�HAD�A�GLIMPSE�OF�
-IGHTWAVE�� �*� KNOW�WHICH� SIDE�OF�THE�
"TLANTIC� *iD� RATHER�HAVE�AN�"MIGA�ON�
AT�THE�MOMENT�� $%
3EQUIREMENTS
$ALIGARI����NEEDS�ALMOST��.B�OF�
HARD�DISK�SPACE�FOR�ALL� ITS� INSTALLABLE�
FILES�� AN� ACCELERATOR�ISNiT�OBLIGATORY�
BUT�IT�WOULD� BE� VERY�HELPFUL� AND� jA�
LOTk�OF�3".� 	PREFERABLY����BIT
� IS�
RECOMMENDED�� �THAT�IS� �.B�TO�
��.B�SHOULD�PROBABLY�SUFFICE�
	PHEW�
��"�FRAMEBUFFER�OR����BIT�
DISPLAY�CARD�WILL� ALSO�BE�USEFUL� IF�YOU�
WANT�TOP�QUALITY�OUTPUT�

� " � � % ) / . �
� 8 C@> 8 I @� � �

 <8KLI<J
m m m m m m m 0 0 0
�2=:82C:��� �DOES�HAVE� ITS�FAIR�SHARE�OF�
FEATURES�THOUGH�THEY�ARENiT �ALWAYS�
EASY�TO�GET�AT� OR�EVEN�MAKE� SENSE�OF�

�F:LD<EK8K@FE
m m m m m m 0 0 0 0
5HE�MANUAL� LOOKS�PRETTY� AND�HELPS� IN�
MANY�RESPECTS� BUT� IT�SEEMS�TOP�HEAVY�
ON�THEORY�RATHER�THAN�PRACTICE��5HE�
VIDEO�HAS�THE�MAKINGS�OF�A�FINE�DEMO�
TAPE� BUT� ISN�T�REALLY�MUCH�OF�A�TUTORIAL�

�8J<�F=�/J<
m m m m m m 0 0 0 0
0NLY�RARELY�STRAIGHTFORWARD�� �IT iS�MOSTLY�
FRUSTRATING�AND� LACKS�MANY�OF�THE�NICE�
TOUCHES�COMMON� IN� RIVAL��%�SOFTWARE�

-G<<;
m m m m m m 0 0 0 0
*�D�EXPECTED�MUCH�BETTER�RENDERING�
SPEEDS��$ERTAINLY�?@E�THE�FASTEST�

08CL<�=FI�'FE<P
m m m m m m m 0 0 0
3ECENTLY�DROPPED�FROM�_����THE�PRICE�
MIGHT�JUST�BE�GOOD�ENOUGH�TO�ATTRACT�
NEW�BUYERS� THOUGH� IT�WILL�DO� LITTLE�TO�
ADDRESS�THE�PROGRAMiS�REAL� PROBLEMS�

0VERALL� RATING�
m m m m m m 0 0 0 0
*�M�AFRAID�THAT��2=:82C:��� �REALLY�ISN�T�
jTHE�SOPHISTICATED�AND�AFFORDABLE�TOOL��
IT�CLAIMS�TO�BE�� .AYBE�TWO�YEARS�AGO�
BUT�NOT�NOW��&VEN�AT�_������
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,
HAT�WOULD�YOU�SAY�
TO�_����FOR�A�CABLE�
AND�A�DISK � *T iS�A�
FAIR�SLICE�OF�CASH�

BUT� I T iS�A�PROFESSIONAL�"MIGA�BASED�
SOLUTION�TO�WHAT�CAN�BE�A�COSTLY�
PROBLEM�� �RECORDING�AN�EXACT�
SEQUENCE�OF�"MIGA�GRAPHICS�FRAMES�
OF�A�PRECISE� LENGTH�ONTO�A�BROADCAST�
VIDEOTAPE�AT�THE�CORRECT�PLACE�

8HY�NOT�JUST�MIX�
ALL�THE�GRAPHICS� INTO�
A�%ELUXE�1AINT�
ANIMATION� AND�TAPE�
IT�ON�YOUR�HOME�
VIDEO� RECORDER �5OTAL�
COST�� TEN�QUID��:ES�
AND� IT�WOULD� LOOK� LIKE�
IT�TOO��1LUS�YOU�D�
NEED� HUGE�AMOUNTS�
OF�3".�TO�STORE�YOUR�
ANIMATION� IN�� �
SOMETHING�YOU�DONiT�
NEED�WITH�THE�4'$�

.IND�YOU�YOU�DO�
NEED�A�VIDEO�
RECORDER�THAT�USES�4.15&�TIME�CODE�
HAS�A���PIN� 34�����CONTROL� INTERFACE�
AND� IS�ACCURATE�DOWN�TO�THE� LAST�
FRAME�� 'OR�THE� PURPOSE�OF�THIS� REVIEW�
WE�HIRED�A�4ONY�178������ A�SNIP�
COMPARED�TO�BUYING� IT�FOR�_������

/OW�YOUiRE�THINKING�THAT�ANYONE�
WITH�ACCESS�TO�THAT�SORT�OF�EQUIPMENT�
HAS�NO�NEED�FOR�A�MERE�"MIGA�AND

SOFTWARE�READS�THE�TYPE�OF�753�DOWN�
THE�CABLE� AND�COMES�UP�WITH� A�
GROUP�OF�PRE�SET�CONTROL� SETTINGS��
"SSUMING�YOU� KNOW�WHAT�STEP�DELAY�
AND�SIMILAR�TECHNOBABBLE�TO�FEED� INTO�
THE�DAMN�THING�YOUiRE�AWAY�

0NCE�PAST�THAT�YOU�ARE� LEFT�WITH�
A�QUITE�WELL�DESIGNED�753�FRONT�END�
SHOWING�THE�753�TYPE� THE�CURRENT�
4.15&�TAPE�POSITION� THE�TIME�CODE

5HE�WELL�DESIGNED�BUT�LARGELY�SUPERFLUOUS�FRONT�CONTROL�
PANEL�O F�THE�4INGLE�'RAME�$ONTROLLER��/OTICE�THE�STATUS�
MESSAGES�AS�THE�SOFTWARE�PERFORMS�A�TAKE�

IN� USE� AND�FEATURES��5O�BE�HONEST�IT�
REALLY�DOESNiT �GIVE�YOU�MORE�
INFORMATION�THAN�THE�DISPLAY�ON�THE�
753� BUT�IT�DOES�MAKE�THINGS�
CONVENIENT��"T�THE�BOTTOM�OF�THE�
DISPLAY�YOU�ARE�GIVEN� REPORTS�ON�THE�
CURRENT�STATE�OF�PLAY�

+UST�CLICK�ON�THE�ANIM�BUTTON�TO�
START�BUILDING�YOUR�PRODUCTION�� 'IRST�

BLACK�A�TAPE�WITH�
TIMECODE� IF�YOU�
HAVENiT �GOT�A�
BLACKED�TAPE�� �THIS�
CAN�BE�DONE�WITH�
THE�SOFTWARE�BUT�
AGAIN� IS�A� STANDARD�
FEATURE�OF�A�SINGLEc
FRAME�753�� /EXT�
CLICK�ON�THE�TIME�
CODE�BOX�AND�ENTER�
A�START�POINT�� �

OTHERWISE�THE�SOFTWARE�DEFAULTS�TO�
������������� /EXT� CLICK�ON� INPUT�
LIST� AND� FIND�SOME�GRAPHICS�WITH�THE�
FILE� REQUESTER�

*F�THE�GRAPHIC� IS�A�SINGLE�FRAME�
THEN�ONLY�ONE�ENTRY�WILL�BE�MADE�ON�
THE� LIST�� *F�THE�GRAPHIC� IS�AN�"/*.���OR�
"/*.���SEQUENCE�OF�
FRAMES� THEN�ONE�
LINE�WILL� BE�ADDED�FOR�
EACH� FRAME�� /EXT�TO�
EACH� LINE� IS�THE�
FRAME�COUNT�WHICH�
DEFAULTS�TO���BUT�CAN�
BE� INCREASED�TO�
jHOLDk� ON�A�FRAME�

0NCE�YOU�HAVE�A

#UILDING�UP�AN�ED IT�LIS T�IS�LARGELY�A�M ATTER�O F�FINDING�THE�
CORRECT�FILE �W ITH�A�FILE �REQUESTER� THEN�SAYING�HOW�MANY�
FRAMES�O F�THE�VIDEOTAPE�YOU�WANT�IT �DISPLAYED�FOR�
ITS�"("�GRAPHICS��8ELL� AS�WELL�AS�
WORKING�TO�ALL�"MIGA�GRAPHICS�
STANDARDS�	COLOUR�OR�GREYSCALE
�THE�
4'$�CAN�DRIVE�THE�)ARLEQUIN� *7��
0PALVISION� 'IRECRACKER� *MAGE���
%$57�AND�7IDEO�5OASTER�� 	*T�DID� NOT�
DRIVE�THE� *MAGE�&NGINE�PROPERLY�


4ETTING� IT�UP� IS�VERY�EASY� BUT�THE�
4'$�DOES�EXPECT�A�HARD�DRIVE�BASED�
SYSTEM��8ITH� POWER�OFF�CONNECT�YOUR�
GENLOCKED�"MIGA�GRAPHICS�SIGNAL�TO�
THE�SINGLE�FRAME�753�AND� PLUG�THE�
CABLE� INTO�THE�SERIAL� PORT�OF�EACH�
MACHINE�� 1OWER�UP� INSTALL�4'$�AND�
ANY�RELEVANT�GRAPHICS�DRIVERS�THEN�
DOUBLE�CLICK�ON�THE� ICON�TO�GET�GOING�

5HE�NEXT�STEP� IS�TRICKIER��5HE

GRAPHIC� LIST�THEN�YOU�
CAN�EITHER�GET�IT�ONTO�
TAPE�STRAIGHT�AWAY�OR�
PREVIEW� IT��5HESE�
GRAPHIC�PREVIEWS�CAN�
REQUIRE�A� LOT�OF�
MEMORY�� �BUT�THEY�
ARE�QUARTER�SCREEN�
BLACK�AND�WHITE�JOBS�
SO�YOU�CAN�GET�A�FEW�
SECONDS�OR�SO� IN�A�
�.B�MACHINE�

"NYWAY� ONCE�
YOUiRE�HAPPY�THAT�THE�
LIST� IS�CORRECT�YOU�CAN�PRINT�IT� SAVE�
IT� OR�SET�THE�COMPUTER�TO� �GOk� AND�
WATCH�THE�AUTOMATED� PROCESS�� &ACH�
FRAME�TOOK�ABOUT����SECONDS�TO�
RECORD� PLUS�ABOUT�A�MINUTE�OF�
SETTING�UP�AND�FINISHING�OFF�

*F�YOU�HAVE�A�����FRAME�SEGMENT�
TO�PRODUCE� IT�WILL�TAKE�ABOUT�TEN�
HOURS��"�PREVIEW�WOULD�TAKE�ABOUT�
���MINUTES�TO�GENERATE� BUT�IT�WOULD�
NEED�A� LOT�OF�MEMORY�TO�GENERATE� IN�
ONE�GO��"LL� LIST�ASSEMBLY�AND�
PREVIEWS�CAN�BE�DONE�OFFLINE�� �YOU�
DONiT�NEED�A�753�CONNECTED�UNTIL�YOU�
ACTUALLY�WANT�TO� RECORD�

5HATiS�THE�GOOD�PART�ABOUT�4'$�
*F�YOU�HAVENiT �GOT�ENOUGH�3".�TO�DO�
SOMETHING� THEN�YOU�CAN�USE�FEWER�
FRAMES�AT�A�STEP�WITHOUT�MISSING�
ANYTHING�OUT�OF�THE�FINAL� PRODUCTION��
5HE�ONLY�CATCH� IS�THAT� IT�WONiT �TOUCH�
FILES�THAT�CANNOT�PHYSICALLY�FIT� IN� 3".�
� �IF�YOU� HAVE�A� LONG�DISK�"/*.�THAT�
WONiT�DECOMPRESS� INTO�MEMORY�
YOU�LL� HAVE�TO�SLICE�PARTS�OF�IT�
MANUALLY�BEFORE�4'$�CAN�HANDLE� IT�

5HE�4'$� IS�FULLY�"3EXX�
CONTROLLABLE� SO�YOU�CAN� RENDER�
FRAMES�STRAIGHT�ONTO�VIDEOTAPE� IF�YOU�
WANT�� �AND� IF�YOU�ARE�VERY�SURE�OF�
WHAT�YOUiRE�DOING�� BUT�THEN�AGAIN� IF�
YOU�ARE�WORKING�IN�A�STUDIO�
ENVIRONMENT�ON�A�DAY�TO�DAY�BASIS�
IT iS�FASTER�TO�TYPE�YOUR�EDITING�
COMMANDS�THAN�TO�POINT�AND�CLICK�

"LL�THE�"3EXX�COMMANDS�ARE�
COVERED� IN�THE�QUITE�EXCELLENT�
MANUAL�WHICH� SOMEHOW�MANAGES�TO�
COVER�EVERYTHING�FROM�THE�BARE�BONES�
TO�A�GUIDE�TO�TROUBLESHOOTING�WHEN

5HE�4INGLE�'RAME�$ONTROLLER�CONNECTS�A�VIDEO�RECORDER�
TO �YOUR�"M IGAiS�SERIAL�PORT� VIA�SOME�BUILT�IN�CIRCU ITRY�

YOU�RE�DEALING�WITH�CERTAIN�753S�� *TiS�
QUITE�OBVIOUS�TO�ME�THAT�A� LOT�OF�TIME�
AND�TROUBLE�HAS�GONE� INTO�MAKING�
THIS� PROGRAM�AS�GOOD�AS� IT�IS�

*� LIKE�THIS�SOLUTION�A� LOT� BUT�TO�BE�
HONEST�THEREiS�NO�WAY� *�COULD�JUSTIFY�
BUYING�IT�� *F�YOU�WANT�TO�GET� INTO�THE�
BUSINESS�OF�TRANSFERRING�"MIGA�
GRAPHICS�ONTO�PROFESSIONAL� QUALITY�
VIDEO� THEN�THIS�DOES� IT�VERY�EASILY��
5AKES�ABOUT����MINUTES�TO�MASTER�
AND�THEN�YOU�CAN�ARRANGE�YOUR�
GRAPHICS�TO�YOUR�HEART�S�CONTENT�� $ %

:OU�HAVE�TO�ADM IT� THE�FRONT�OPTIONS�ON�THE�PANEL�TO �
4'$�ARE�A�LITTLE �B IT�MUCH�FOR�THE�VIDEO�NOVICE�

-")**#(! �&#-.
/AF?D=�"J9E=��GFLJGDD=J���������S���
"JGE�
"MIGA�$ENTRE�4COTLAND�
d �� �� � ������

� " � � % ) / .
- �

+L8C@KP
m m m m m m m m m O
1REVIEWS�ARE�MEMORY�INTENSIVE� BUT�
EVERYTHING�ELSE�WORKS�A�TREAT�

�F:LD<EK8K@FE

4POT�ON�

�8J<�F=�/J<
m m m m m m m m m O
"�FEW�INITIAL�MINUTES�OF�CONFUSION�

*<I=FID8E:<

4LICK�EASY�TO�MASTER�

08CL<�=FI�'FE<P
a m m m m m 0 0 0 0
.UCH�CHEAPER�THAN� )I>A2E:42	�BUT�
EVEN�SO�IT�S�A�VERY�SPECIALISED�THING���

0VERALL� RATING�
m m m m m m m m 0
"�SOLID� PROFESSIONAL� UTILITY�

O
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,
ITH�THE�ADVENT�OF�
THE�NEW�"("��
CHIPSET�"MIGAS�
SUCH�AS�THE�"�����

AND�"�����EVEN�BUYING�A�MONITOR�
ISN �T�AS�SIMPLE�AS�IT�USED�TO�BE�

#ACK�IN�THE�OLD�DAYS� ANY�
STANDARD�3(#�MONITOR�WOULD�HAPPILY�
DISPLAY�THE�ENTIRE�RANGE�OF�"MIGA

$OMMODOREiS������MONITOR�� �SOLID�CONSTRUCTION� TUBE�
BY�1HILIPS�"MIGA�COLOUR�COORDINATED����AND�MULTISYNC�

SCREEN�MODES� BUT�THE�"("�CHIPSET�
OFFERS�A�NUMBER�OF�NEW�SCREEN�
MODES�THAT�ARE� INCOMPATIBLE�WITH�
STANDARD�3(#�MONITORS��5HESE�
j %#-��MODES�OFFER�MUCH�BETTER�
PICTURE�DEFINITION�AND�EVEN� RID�THE�
"MIGA�OF�THE�DREADED� INTERLACE�FLICKER�
THAT�PLAGUES�HIGH�RESOLUTION�SCREENS

ON� PRE�"("�"MIGAS��5HEY�DO�THIS�BY�
OPERATING�AT�TWICE�THE�HORIZONTAL�
SCAN� RATE�OF�CONVENTIONAL�"MIGA�
DISPLAYS�MEANING�THEY�REQUIRE�A�
MONITOR�THAT�CAN�KEEP�UP��5HIS� IS�
EXACTLY�WHAT�$OMMODORE� HAVE�COME�
UP�WITH� IN�THE� NEW������MONITOR�

5HE������ IS� ACTUALLY�A� jDUAL�
SYNCk�MONITOR�� �IT� IS�CAPABLE�OF

DISPLAYING�NOT�ONLY�
THE�HIGHER�SPEED�
%#-�SCREEN�MODES�
BUT�THE�STANDARD�
"MIGA�SCREEN�
MODES�TOO�� /OT�
IMPRESSED �:OUiD�
BE�SURPRISED�HOW�
MANY�MULTISYNCS�
CAN�T�HANDLE�THE�
SLOWER������� K)Z�
SIGNALS�AND�
THEREFORE�CANiT�
DISPLAY�SOFTWARE�
THAT�BY�PASSES�
8ORKBENCH���� iS�
hhMODE�PROMOTIONk�
FACILITY�	WHICH�
BUMPS�UP�THE�
DISPLAY�MODE�
AUTOMATICALLY
��5HIS�
INCLUDES�THE�MANY�
GAMES�THAT� jHIT�THE�

HARDWAREk �WHICH�MAKES�THEM�
IMPOSSIBLE�TO�CONVERT�TO�%#-�FORMAT�

5HE�CREAM�CASING�MATCHES�THE�
"("�"MIGAS� AND�AS�YOUiD�EXPECT�
FROM�$OMMODORE�THE�BUILD� QUALITY�IS�
VERY�GOOD�TOO��"LL� THE�CONTROLS� 	WHICH�
ARE� LOCATED�BEHIND�A�FLIP�DOWN�PANEL�
ON�THE�FRONT�OF�THE�MONITOR
� HAVE�A

VERY�POSITIVE�AND� RESPONSIVE�FEEL�TO�
THEM��5HE������HAS�A� HIGH�DOT�PITCH�
OF������WHICH�MEANS� IT�OFFERS�BETTER�
PICTURE�RESOLUTION�THAN� FOR�EXAMPLE�
$OMMODOREiS�OTHER�NEW�MONITOR� THE�
�����WHICH� HAS�A�RATHER�MEDIOCRE
�����DOT�PITCH� 	BUT� IS�_����CHEAPER
�

5HE������COMES�WITH� A� jHARD�
WIREDk� LEAD�THAT�ENDS� IN�A�7("�LIKE
���PIN� %�CONNECTOR�	THE�KIND�USED� BY�
1$S
��5HANKFULLY�$OMMODORE� INCLUDE�
A�SUITABLE�ADAPTOR�THAT�CONVERTS�THE
���PIN�CONNECTOR�TO�THE�MORE�
STANDARD� ���PIN�"MIGA�3(#�PLUG�

5HE�PICTURE�QUALITY� IS�VERY�GOOD�
ESPECIALLY�WHEN�COMPARED�TO�THE�OLD�
SINGLE�SCAN� �����MONITOR� BUT�THE�
UNIT�WE�TESTED�DID� HAVE�A�FEW�
PROBLEMS�� �THE�TUBE�DISPLAYED�
DISTURBING�SIGNS�OF�PURITY�PROBLEMS�
j PIN�CUSHIONINGk� 	WHERE�THE�EDGES�OF�
THE�SCREEN�WARP� RATHER�THAN�BEING�
PERFECT�RECTANGLES
� AND�CONVERGENCE�
ERRORS�WHICH�BECOME�PARTICULARLY�BAD�
IN� HIGH�RESOLUTION�MODE�BECAUSE�THE�
SMALLER�PIXELS� REVEAL�MORE�COLOUR�
�GHOSTINGk ��5HIS�WAS� PROBABLY�JUST�A�
FAULT�IN�THE�TEST�UNIT� AND� IF�SO� THE�
����� IS�A�GOOD�OPTION�� )OWEVER

-")**#(!�&#-.
�GEEG<GJ=������EGFALGJ�����S���
�Q��$OMMODORE�6,�
�N9AD9:D=�>JGE��4ILICA�
4YSTEMS� � �� �5HE�.EWS
)ATHERLEY�3OAD�4IDCUP
,ENT�%"����%9�
A ����� ���� ����

RUMOUR�HAS� IT�THAT�1HILIPS�ARE�SOON�TO�
RELEASE�A�SUCCESSOR�TO�THE�BRILLIANT�
$.�����THAT�WILL� BE�ABLE�TO�HANDLE�
"("�MODES� AND� IT�MAY�BE�WORTH�
WAITING�TO�COMPARE�THIS�WITH�THAT�
BEFORE�PARTING�WITH�YOUR�READIES��
+ASON�)OLBORN

� " � � % ) / . �
�)' ' )�) , � �

� � � � � ')(#.),
�L@C;�+L8C@KP

"S�WELL�DESIGNED�AND�SOLIDLY�BUILT�AS�
YOUiD�EXPECT�A�$OMMODORE�MONITOR�TO�
BE�WITH�A� RELIABLE�1HILIPS�TUBE�

*@:KLI<�+L8C@KPI b � d bd O O O O
7ERY�GOOD�WHEN�COMPARED�TO�A�
CONVENTIONAL�SINGLE�SCAN�MONITOR� BUT�
NOT�QUITE�UP�TO�THE�SAME�STANDARDS�AS�
LEADING�MULTISYNCS�

�F:LD<EK8K@FE
? > � > > � � � � �
5HE�MANUAL�TELLS�YOU�HOW�TO�SET�THE�
MONITOR�UP�BUT� LITTLE�ELSE�� 4OME�FORM�OF�
PIN�OUT�DIAGRAM�WOULD�HAVE�BEEN�NICE�

08CL<�=FI�'FE<P
> > > > � > = � � �
.AY�SEEM�CHEAP�WHEN�COMPARED�TO�THE�
ORIGINAL������ BUT�THERE�ARE�OTHER�	AND�
BETTER
�MULTISYNCS�AVAILABLE� FOR�THE�
SAME�PRICE�

)M<I8CC� I8K@E>�
� > = > > > � � � �
6NLESS�YOUiRE�A�$OMMODORE�STALWART� IT�
MAY�BE�WISE� TO�CHECK�THE�COMPETITION�� �
PARTICULARLY�1HILIPS�S�SOON�TO�BE�RELEASED�
SUCCESSOR�TO�THE�$.�����
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(ARY�8HITELEY

� " � � % ) / .
( �2 / - � * ,) �

�� � % ! ,) / ( � -

�F:LD<EK8K@FE
d d � � d * H::
/O�PRINTED� DOCUMENTATION�SUPPLIED�WITH�
REVIEW�SET� BUT� *� DIDNiT �NEED�ANY�TO�USE�
THE� IMAGES�AND�A�3EADME�FILE�TOLD�ME�
ALL� *� NEEDED�TO� KNOW�

�8J<�F=�/J<
� � � � �     �
6SE�YOUR�FAVOURITE�PAINT� PRESENTATION�
OR�IMAGE�VIEWING�PROGRAM�SO�LONG�AS� IT�
CAN�HANDLE�THE�PICTURE�FORMATS�

08CL<�=FI�'FE<P�
> > � > / > � > � �
1LENTY�OF�PICTURES�FOR�THE�POUND�THOUGH�
OF�COURSE�THE�VALUE�DEPENDS�ON�WHETHER�
YOU�RE� LIKELY�TO�USE�ALL� THE� IMAGES�

)M<I8CC� I8K@E>�
� � � � � � � � � �
'ROM�WHAT�*iVE�SEEN�THESE�PICTURES� LOOK�
EXCELLENT� THOUGH� *iD�HAVE�PREFERRED�
THEM�TO�BE�DELIVERED� IN����BIT�+1&(�
FORMAT�AS�STANDARD� NOT�AT�EXTRA�COST�

#4FCA��0293@=>A

(
IX�SETS�OF�DISKS�FULL�OF�
COPYRIGHT�FREE� IMAGES�
EACH�SET�COSTING�_������� �
THA TiS�7IDEOWORLD�
.ULTIMEDIAiS�/EXUS�1RO�#ACKGROUND�

4ETS��"VAILABLE�IN�TWO�FLAVOURS�"("�
AND�j 1RE�"("k �THE�WHOLE�COLLECTION�
CONTAINS�AROUND����� IMAGES�DERIVED�
FROM�DIGITISED�PHOTOS� REAL�WORLD�
OBJECTS�AND�SLIDES�� *�SAW�A�REVIEW�
SET�INCLUDING�A� j REPRESENTATIVEk�

CROSS�SECTION�OF�
IMAGES�

5HE�DIFFERENT�SETS�
ARE�'ABRICS�1APERS

5HIS�ONEiS� j4ATINk��THEREiS�ANOTHER�
YOU�CAN�CHECK�ON�THE�COVER�DISK�

5EXTURES�5RAVEL�AND�8EDDINGS��
3OMANTIC�WITH�THE�SIXTH� SET�BEING�AN�
INTRODUCTORY�j4AMPLERk� SET�CONSISTING�
OF�THE� j#EST�0Fk� THE�FIVE�FULL� SETS�

5HE�"("�
VARIATIONS�ARE�
MAINLY�����X����
����COLOUR�OR�
)".��� IMAGES�� �
AND�BOY�DO�THEY�
EAT�UP�DISK�SPACE�
.OST�OF�THE�DEMO�
IMAGES�WERE�WELL�
OVER����,�IN�SIZE�
SOME�EVEN�AS�
LARGE�AS����,�
WHICH�GOES�SOME�
WAY�TO�EXPLAINING
WHY�THE�"("�SETS�HAVE�TEN�DISKS�PER�
SET�TO�THE�1RE�"("iS�SEVEN�EVEN�
THOUGH�THE�1RE�"("�SETS�ACTUALLY�
CONTAIN�MORE� IMAGES�� *F�YOU�WANT�TO�
GET�AT�THEM�FAST�	FOR�INSTANCE�WHILE�
RUNNING�A� LIVE�DESKTOP�VIDEO�
PRESENTATION
�YOUiLL�DEFINITELY�NEED�TO�
SAVE�THEM�TO�A�HARD�DRIVE�� *iD� ALSO�
THINK�SOME�EXTRA�MEMORY�WOULD�
COME� IN�VERY�HANDY�IF�YOU�RE�USING�AN

4OME�EXAMPLES�O F�THE�/EXUS�1RO�
BACKGROUNDS�� 5HIS�ONE�IS� j FLOO Rk���

"�����WITH�THE�)".��� IMAGES�
5HE�1RE�"("� IMAGES�ARE�MOSTLY

���COLOUR�����X����� IMAGES�� �AGAIN�
OVERSCANNED� BUT�OF�COURSE�WITH� NOT�
QUITE�AS�MUCH�COLOUR�AS�THEIR�"("�
COUNTERPARTS��5HE�OBVIOUS�RESULT�IS�
THAT�THE�NON�"("�FILES�ARE�SMALLER�

BUT�WITH�MUCH�OF�
THE�ORIGINAL� COLOUR�
INEVITABLY�LOST��
)OWEVER� *iM�
PRETTY�SURE�THAT�
THIS�WON�T�BOTHER�
NON�"("�"MIGA�
OWNERS� ESPECIALLY�
IF�THEY�ARE�FAMILIAR�
WITH�THE�EXCELLENT
���COLOUR�
BACKGROUNDS�
SUPPLIED�WITH

-")**#(! �&#-.
*=PMK�,JG��9;C?JGMF<K� S������
H=J�K=L�GJ�S����>GJ�9DD�>AN=�>MDD�K=LK
�Q�7IDEOWORLD�.ULTIMEDIA�
"JGE�7IDEOWORLD� ��"RDOCH�
(ARDENS�$AMBUSLANG
(LASGOW�(����)#�
�A������ ���� �����
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)
7�SETS�MAY�BE�CHEAPER� BUT�
ON�A�MONITOR�THE�DIFFERENCE�
IN�PICTURE�QUALITY�IS� REALLY�
ENORMOUS�� �ESPECIALLY�WITH�
A�MULTISYNC�SUCH�AS�THIS�THOUGH�

YOU�CANiT �PLUG�IT� INTO�ANY�"MIGA�
EXCEPT�AN�"�����WITHOUT�A

� " � � % ) / .
'#�,)0#.���')(#.),

 <8KLI<J
m m m m m m m m O O
"BOVE�AVERAGE�FOR�A�MULTISYNC��

�F:LD<EK8K@FE
m m m O O O O O O O
5ECHNICALLY�PRECISE�BUT�IRRELEVANT�TO�
"MIGA�USERS�

�8J<�F=�/J<�
m m m m m m m m m
4ET� IT�FORGET�IT�

:
*<I=FID8E:<
m m m m m m m m 0 0
0NE�OF�THE�BEST�SUB�_����TUBES� *iVE�
SEEN� PLUS�/54$�AND�1$�COMPATIBILITY�

08CL<�=FI�'FE<P
m m m m m m m 0 0 0
8ORTH� IT� BUT�NOT�BY�A� LOT�

)M<I8CC� I8K@E>
G G G G G G G : : :
"�GOOD�DISPLAY� BUT�JUST�OUT�OF�MOST�
PEOPLEiS�PRICE� LEAGUE�

!� 1AINT�A�NEW�ADDITION�TO�
THE�WORLD�OF�"MIGA�PAINT�
PROGRAMS�OFFERS�MOST�OF�
THE�USUAL� FEATURES�AND�

THEN�SOME��1OSSIBLY�ITS�STRONGEST�
POINT�IS�FULL�"3EXX�SUPPORT�MEANING�
YOU�CAN�USE�"3EXX�TO�CONTROL� ITS�
FUNCTIONS�FOR�YOU�FROM�SCROLLING�TEXT�
TO�ANIMATIONS�OR�WRITING�A�$"%

� " � � % ) / .
,*�#(.

 <8KLI<J
m m m m m m m m O O
"3EXX�AND�"MIGA%04�SUPPORT�� �
BRILLIANT��"ND�MOST�OF�THE�STANDARD�ART�
PACKAGE�FUNCTIONS�ARE�THERE��
4OMEWHERE�

�F:LD<EK8K@FE
T T T T T T T ) ) )
'ULL� BUT�HEAVY�� ,EEP�YOUR�+ARGON�
#USTING�COLUMNS�HANDY�

�8J<�F=�/J<
T T T T T T ) ) ) )
0KAY�IF�YOU�KNOW�"3EXX�OR�CAN� LEARN�
KEYBOARD�SHORTCUTS�VERY�QUICKLY��
0THERWISE�SLOW�AND�TEDIOUS�CONTINUALLY�
PULLING�DOWN�MENUS�

08CL<�=FI�'FE<P
m m m m m O O O O O
%EPENDS�WHAT�YOU�WANT�� *�WANT�FEATURES�
*� CAN�USE�

)M<I8CC� I8K@E>
G G G G G G : : : :
4HAME� IT�COULD� HAVE�BEEN�OUTSTANDING�

PACKAGE�RUNNING�UNDER�THE�31AINT�
UMBRELLA��:OU�CAN�ALSO�CONTROL�
31AINT�DIRECT�FROM�"MIGA%04�

5HERE�ARE�HUGE�CAPABILITIES� IN�
SCREEN�SIZE�FROM�����X����� RIGHT�UP�
TO�������X������� AS�WELL� AS�THE�
OPTION�OF�A�PALETTE� RANGING�FROM�TWO�
TO����COLOURS�� )".� HOWEVER�IS�NOT�
SUPPORTED��"� j%OODLE�MODE�� ENABLES�
YOU�TO�MESS�AROUND�WHILE�THE�OLD�
������PROCESSOR�IS�TIED�UP�MAKING�
TIME�CONSUMING�CALCULATIONS� AND�TWO�
BITMAPS�GIVE�YOU�THE�%1AINT�j4PARE��
.AIN� SCREENk� OPTION��0VERSCAN� IS�
SUPPORTED� IN�ALL� THE�WORKING�MODES�
AND�YOU�CAN�CREATE� ICONS�FOR�ANY�OF�
THE�PICTURES� BRUSHES�OR�PALETTE�FILES�
YOU�MIGHT�CARE�TO�MAKE�

6NLIKE�OTHER�ART�PACKAGES�31AINT�
DOES�NOT�HAVE�A�COLLECTION�OF�TOOLS�
EITHER�DRAWN�DOWN�THE�SIDE�OF�THE�
SCREEN�OR�IN�A�SUB�MENU�� *NSTEAD�
THE�GENERATION�OF�ALL�DRAWN�SHAPES�
FILLS� BRUSHES� AND�ALL� THE� REST�IS�DONE�
BY�PULL�DOWN�MENUS�
m� 1ROJECT�HANDLES�THE�USUAL�DISK�AND�
FILE� LOADING�AND�SAVING�CONTROLS� AS�
WELL� AS� *NFO�AND�1RINT�
m� 5OOLS� IS�THE�MAIN� DRAWING�AND

<

-")**#(! �&#-.
.,9AFL� ����������������������� S�����
"JGE��.EGAGE.
�����"DRIA�4ANTA�.ARIA
$"�������64"�
�� � � � � �������� ����

IMAGE�GENERATING�MENU�WITH�OPTIONS�
FOR�GEOMETRIC�SOLID�AND�HOLLOW�FORMS�
AS�WELL�AS�TEXT� IMPORTING� BRUSH�
CREATION� FILLS�AND�GRID�OVERLAYS�
m� &NVIRONMENT�ALLOWS�MOVEMENT�
BETWEEN� SCREENS� PLUS�COLOUR�CONTROL�
PATTERN�FILLS�AND�GRID�ALTERATIONS�

"LL� OPTIONS�ON�THE�MENUS�HAVE�
THE�EXPECTED� KEYBOARD�SHORT�CUTS�
BUT� LEARNING�A�WHOLE�SET�OF�ROUTINES�
IS�TIME�CONSUMING� AND�THE�ABSENCE�
OF�ON�SCREEN� ICONS�MAKES�USING�THE�
PROGRAM�VERY�SLOW�� *� FOUND�MYSELF�
GROWING� IMPATIENT�WITH� HAVING�TO�
MOVE�TO�THE�MENUS�ALL�THE�TIME�

31AINT�DOES�GROW�
ON�YOU�BUT� IT�DOESNiT�
REALLY�STAND�UP�WELL�
TO�THE� INEVITABLE�
COMPARISON�WITH�
%1AINT�� *T�HAS�MANY�
OF�%1AINTiS�FEATURES�
BUT�THEYiRE�HARDER�TO�
USE�AND�HARDER�TO�
GET�AT��"UTOMATING�
THEM�WITH�"3EXX�IS�
FINE� BUT�YOU�HAVE�TO�
WORK�THEM�OUT�IN�THE�
FIRST�PLACE� AND� IN�
ANY�CASE�THE�AVERAGE�
USER�WILL�WANT�TO�JUST�
USE�THE�PROGRAM� NOT�
BOTHER�WITH�SCRIPTS

AND�SUCH��5HE�WHOLE�PACKAGE� IS� NOT�
INTENDED�FOR�THE�BEGINNER� AND�THE�
MANUAL� REFLECTS�THIS� BEING�WRITTEN� IN�
UNFRIENDLY�AND�TECHNICAL�JARGON�

*T�WILL�TAKE�YOU� LONGER�TO�
FAMILIARISE�YOURSELF�WITH� 31A�NFTHAN�
MOST�ART�PACKAGES� AND�THE�DRAWING�
AND�PAINTING�CAPABILITIES�WHICH� IS�
WHAT�AN�ART�PROGRAM�SHOULD� BE�ALL�
ABOUT� REMAIN�HARD�TO�USE�WITHOUT�
ICONS�OR�COLOUR�MENUS��"S� IT�IS� AND�
DESPITE�THE�EXCELLENT�"3EXX�SUPPORT�
THE�USEFULNESS�OF�THIS�PROGRAM�AS�A�
PAINT�PACKAGE� IS� LIMITED�
8ILF�3EES
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31AINTiS�FEATURES�� �MOST�ARE�ANALOGOUS�TO�%1AINTiS��
5HERE�ARE�KEYBOARD�SHORTCUTS� FOR�MOST� BUT�LEARNING�
THEM�IS� TIME�CONSUMING�AND�THERE�ARE�NO�ICONS�TO �HELP�

'@:IFM@K<:�DLCK@JPE:�DFE@KFI
$OMMODORE� INTERFACE�	_���FROM�
'IRST�$HOICE
�WHICH�PLUGS� INTO�THE�
���PIN�VIDEO�CONNECTOR�AND�GIVES�A�
STANDARD����PIN�4�7("�OUTPUT�

5HE���PIN�MULTISYNC�CABLE�
SUPPLIED� ALTHOUGH� NOT�AN�"MIGA�
STANDARD� SHOULD�CONNECT�TO�MOST�
DEINTERLACER�	�FLICKER�FIXERk 
� UNITS� AND�
ALSO�SOME����BIT�DISPLAY�CARDS� LIKE�
THE� *MAGE�&NGINE�	SEE� PAGE���
��:OU�
DONiT�ACTUALLY�NEED�A�DEINTERLACER�
THOUGH�� �THE�MONITOR�SCANS�THE�
INCOMING�VIDEO�SIGNAL� BE� IT����OR�
��,)Z�AND�SYNCHRONIZES�THE� PICTURE�
AUTOMATICALLY�SO�THAT�IT�DOESNiT�JUMP�

5HE�MONITOR�HAS�A�UNIVERSAL�
POWER�SUPPLY�TO�USE�64�VOLTAGE� AND�
CAN�TAKE�/54$�"MIGA�OUTPUT�AS�WELL�
AS�1"-�� *T�CAN�AUTOMATICALLY�DETECT�
*#.�1$�$("�&("�55-� INPUT�AND�
SWITCH�TO�THE�DIFFERENT�STANDARD�
THOUGH�THIS� IS� REDUNDANT�FOR�"MIGAS�

5HE�SCREEN�DISPLAY�WARMS�UP

-")**#(!�&#-.
)A;JGNAL=;�)MDLAKQF;888888 S���
"JGE��'IRST�$HOICE� 6NIT���"RMLEY�1ARK�
$OURT�0FF�$ECIL�4TREET
4TANNINGLEY�3OAD
-EEDS�-4*����"&�
� � � � � �������

QUICKLY�AND� IS�VERY�GOOD�COMPARED�TO�
SIMILAR� ����INCH�MATRIX�TUBES��$OLOURS�
WERE�NOTICEABLY�CRISPER�THAN�MY�
AGING�$#.� �����MULTISYNC�WITH�
GREAT� LUMINESCENCE�	BRIGHTNESS
��
&DGES�WERE�SHARP� AND� LOW�BLACK�
LEVELS� PRODUCED�ACCEPTABLE�SHADOWS�

:OU�DONiT�SELECT�IMAGE�SIZE�OR�
ADJUST�POSITIONING�WITH� A�SIMPLE�
KNOB�� *NSTEAD� FOUR�BUTTONS�ARE�USED�
TO�CHANGE�THE�SETTING� ADJUST�THE�
POSITION�AND�STORE�
THE�FINAL�TWEAK�� *TiS�
NICE�TO�SEE�A�
PROGRAMMABLE�
MONITOR� BUT���WOULD�
PREFER�TO�BE�ABLE�TO�
STORE�A� RANGE�OF�
DIFFERENT�SETTINGS�FOR�
USE�WITH�DIFFERENT�
DISPLAYS��0NE� LESS�
USEFUL� FEATURE� IS�THAT�
THE�POWER�LIGHT�
CHANGES�FROM�GREEN�
TO�AMBER�WHEN�THE�
MONITOR�IS� RECEIVING�
WHAT�IT�THINKS� IS� A�
SYNC�SIGNAL�

3ATHER�THAN�
SPORTING�THE�PATHETIC�
LOUDSPEAKERS�FOUND�
IN�CHEAPER�MONITORS�
THIS�ONE�HAS�NO

SOUND�AT�ALL� SO�YOUiLL� HAVE�TO� PLUG� IN�
YOUR�HI�FI� SYSTEM�� 'AIR�ENOUGH�� THE�
"MIGA�SOUNDS� BETTER�WHEN� RUN�
THROUGH�DECENT�AMPS�ANYWAY�

5HIS� IS�AN�EXPENSIVE�MONITOR� BUT�
IF�YOU�ARE�A�GLOBE�TROTTING�SERIOUS�
"MIGA�GRAPHICS�USER�AND�YOU�NEED�TO�
DIFFERENTIATE�BETWEEN�EVERY�SINGLE�
PIXEL�ON�SCREEN� IT�COULD�BE�A�
WORTHWHILE� INVESTMENT�
1AT�.C%ONALD

. ICROVITECiS�MULTISYNC�MONITOR��A�STEADY�PICTURE� EVEN�
I F �YOU�GO�TO �THE�64�OR�HOOK�IT �UP�TO�A�1$� IF �YOU�MUST�
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+RDER�BY�TELEPHONE�QUOTING�YOUR�CREDIT�
ARD�NUMBER��*F �PAYING�BY�CHEQUE�PLEASE�
NAKE�PAYABLE�TO �THE�
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N�ANY�CORRESPONDENCE�PLEASE�QUOTE�A�
IHONE� NUM BER��� POST�CODE��" LLOW ���
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m" LL�PRICES�INCLUDE�7" 5 �
r"LL�HARDWARE �COM PUTERS�ARE�6, �
SPEC�
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m�4 TA N D A RD � % E LIV E R Y ������������_� ���
m�(UARANTEED���TO ���DAY
	W E E K � DAYS
� % E L IV E R Y ������� _����

m �(UARANTEED�/ EX T�%AY
	W E E K � DAYS
� % E L IV E R Y ������� _����

m0 PEN �SEVEN�DAYS�A�WEEK�
f *�����SQ��FT��SHOWROOM
m �'REE�LARGE�CAR�PARK
m �0VERSEAS�ORDERS�WELCOME
m �&DUCATIONAL�O RDERS �WELCOME

�#��� ���� �!� $���
8E� OFFER� A� '3&&� QUOTATION� ON� YOUR�
COMPUTER�OR�ANY�PERIPHERAL�	MONITORS�
PRINTERS�ETC�
�� " �DELIVERY�CHARGE�OF�JUST�
_����� IS� CHARGED� O R� ALTERNATIVELY� YOU�
CAN�VISIT�OUR�SHOWROOM�
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"LL� OUR�MONITORS� ARE� 6,� SPEC�� "LL� MONITORS�
COME� COMPLETE�WITH� A� FREE� "MIGA� LEAD

" LL� OUR� PRINTERS� COME�W ITH� RIBBON�TONER�
PRINTER�DRIVERS�	IF�AVAILABLE
�PAPER���CABLES��
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PAGE�SHEETFEEDER
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8ORDWORTH�CURRENTLY�HAS�THE�MOST�
FEATURES�AND�THE�BEST�ALL�ROUND�
PRINTER�SUPPORT�QUALITIES�THAT�ARE�
REFLECTED� IN� ITS�PRICE�� *T�HAS�A�
PLEASANT�USER�INTERFACE�THAT�ISNiT �TOO�
DIFFICULT�TO� LEARN�THANKS�TO�THE�
EXCELLENT�MANUAL� AND� IN�A�SENSIBLE�
WORD�PROCESSING�SCREEN�MODE� IT�RUNS�
AS�QUICKLY�AS�ANY�OTHER�81�� )OWEVER�
RUNNING�IT�IN�EVEN����COLOURS�SLOWS� IT�
DOWN�BADLY�ON�ANYTHING�BUT�AN�"MIGA�
�����ALMOST�UNUSABLY�SO�� *N� ����
COLOURS�EVEN�ON�AN�"���������
8ORDWORTH�V��"("�IS�SO�SLOW�THAT�*�
CAN�T�IMAGINE�ANYONE� LIVING�WITH� IT�

8EIGHING�PRICE�AGAINST�FEATURES�
AND� PERFORMANCE�8ORDWORTH�V��"("�
IS�CERTAINLY�THE�BEST�WORD�PROCESSOR�
ON�THE�"MIGA��#UT�COMPARED�TO�THE�
TOP�8INDOWSo�WORD� PROCESSORS�
8ORD1ERFECT�AND�.ICROSOFT�8ORD�ON�
THE�1$�WHICH�COST�ABOUT�THE�SAME�
8ORDWORTH�LOOKS�VERY�ORDINARY�
INDEED��8ORDWORTH��� IS�JUST�AROUND�
THE�CORNER�AND�GREAT�IMPROVEMENTS�
ARE�EXPECTED� SO�WATCH�THIS�SPACE��
+EFF�8ALKER

4 ) 0 1 1 * / ( � - * 4 5
3GJ<OGJL@�N���#��V ���S������
�Q��%IGITA� *NTERNATIONAL�-TD
#LACK�)ORSE�)OUSE
&XMOUTH�&9��+-�
d ������������

$ Y G N U S& D � 1 RO FE S S IO N A L� � ��
OT�MANY�"MIGA�
PROGRAMS�HAVE�STAYED�
THE�COURSE�BUT�
$YGNUS&D�1ROFESSIONAL�

BETTER�KNOWN�AS�SIMPLY�$ED� IS�ONE�
OF�THEM�� *T�WAS�LAUNCHED�ABOUT�SIX�
YEARS�AGO�WHEN�,ICKSTART�����WAS�
STILL�THE�NEW�KID� IN�TOWN��"ND�EVEN�
THEN� IT�SUPPORTED�A�WEIRD�THING�
CALLED�"3EXX�WHICH�� �*�QUOTE�FROM�
A�REVIEW�OF�THE�TIME�� ��APPARENTLY�
HAS�THE�ABILITY�TO�INTERFACE�WITH�
OTHER�PROGRAMSk ��4ENDS�SHIVERS�
DOWN�MY�SPINE�THAT�DOES�

$ED�IS�NOT�A�WORD� PROCESSOR� IT�IS
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$YGNUS&D�1ROFESSIONALiS�COMPREHENSIVE�6NDO�AND�
3EDO�LEVELS�MAKE�IT �EASY�TO �STEP�QUICKLY�BACKWARDS�
AND�FORWARDS�THROUGH�A�TE X T�ED ITING�WORK�SESSION�

A�TEXT�EDITOR��:OU�CAN�PROCESS�WORDS�
WITH� IT� OF�COURSE� BUT�$ED�S�MAIN�
CALLING�IN� LIFE� IS�NOT�TO�PREPARE�AND�
FORMAT�TEXT�READY�FOR�PRINTING� IT�IS�
ESSENTIALLY�FOR�WRITING�AND�DEVELOPING�
PROGRAMMING�LANGUAGE�SOURCE�CODE�
BE� IT�IN�$� ASSEMBLER�1ASCAL�"3EXX�
"MIGA%04�OR�WHATEVER�� .OST�OF�THE�
FEATURES�ARE�BIASED�TOWARDS� HELPING�
THE�"MIGA�PROGRAMMER�PRODUCE�AND�
MAINTAIN�CODE�MORE�QUICKLY� LIKE�THE�
UNBEATABLY�FAST�SEARCH�AND� REPLACE�
FACILITY��0N�AN�"���������$ED�CAN�
REPLACE��������OCCURRENCES�OF�ONE�
CHARACTER�WITH�ANOTHER�CHARACTER�IN� A�

�.B�FILE� IN� ABOUT����
SECONDS�� �THAT�S
�������FINDS�AND
�������REPLACES�
EVERY�SECOND��
0BVIOUSLY�IT iS� NOT�SO�
QUICK�ON�THE�SLOWER�
"MIGAS� BUT�EVEN�ON�
A�STRAIGHT�"����THE�
AVERAGE�SEARCH�AND�
REPLACE�TASK� IS�OVER�
BEFORE�YOU�BLINK�

5HERE�S�MORE�TO�
TEXT�EDITING�THAN�
SEARCH� AND� REPLACE�
OF�COURSE� AND�$ED�
HAS�JUST�ABOUT�EVERY�
FEATURE�THAT�A�
PROGRAMMER�COULD

���

WANT�FROM�A�TEXT�EDITOR� INCLUDING�
COMPREHENSIVE�MACRO�AND�"3EXX�
SUPPORT�� )ECK� IF�YOU�ARE�A�$�
PROGRAMMER�YOU�CAN�EVEN�SEND�
COMMANDS�TO�$ED�STRAIGHT�FROM�YOUR�
$�PROGRAM� RATHER�THAN�HAVING�TO�GO�
THROUGH�"3EXX�

6P�TO����$ED�WINDOWS�CAN�BE�
OPENED� EACH�WITH�A�DIFFERENT�FILE� OR�
EACH�SHOWING�A�DIFFERENT�VIEW�OF�THE�
SAME�FILE��4IMPLE�WORD�WRAP�AND�
FORMATTING�FEATURES�ENABLE�YOU�TO�
USE�$ED�AS�A� RUDIMENTARY�WORD�
PROCESSOR� AND� INDEED�MOST�
SHAREWARE�PROGRAMMERS�BASH�OUT�
THEIR�MANUALS� IN�$ED�WHICH�ACCOUNTS�
FOR�THE�CARRIAGE� RETURNS�AT�THE�END�OF�
EVERY�LINE� INSTEAD�OF�AT�THE�END�OF�
EVERY�PARAGRAPH�WHICH� IS�WHAT�A�
WORD�PROCESSOR�WOULD�DO�

*T�WOULD� BE�UNFAIR�TO�CALL�$ED�THE�
ULTIMATE�"MIGA�TEXT�EDITOR�BECAUSE�
THERE�ARE�A�GROWING�NUMBER�OF�
PROGRAMMERS�USING�0XXIiS� RIVAL�
5URBOTEXT�PACKAGE�THESE�DAYS�� #UT�
$ED�HAS�STAYED�THE�TEST�OF�TIME�AND

/ $ + , , %* # � ( %/0
�Q?FMK!<�,JG>=KKAGF9D����� S�����
�Q��$YGNUS4OFT�4OFTWARE�AND�"4%(�*NC�
�N9AD9:D=�AF�L@=�1'�>JGE�
#RIAN�'OWLER�$OMPUTERS�-TD
��� /ORTH�4TREET
&XETER�&9���24
S ������������

 <8KLI<J
� � � � � � � � � �
.ORE�FEATURES�THAN�ANY�OTHER�"MIGA�
WORD�PROCESSOR� BUT�WAY�BEHIND�WHAT�
WORD�PROCESSORS�ON�OTHER�PLATFORMS�ARE�
OFFERING�

�F:LD<EK8K@FEI�I�I�I�I�I�I�I�:�:
"�GOOD�MANUAL� SLIGHTLY�SPOILT�BY�THE�
LACK�OF�A�BEGINNERS�� jHOW�TO�� SECTION�

�8J<�F=�/J<
� � � � � � � � � �
*NTUITIVE� INTERFACE� BUT�GETTING�THE�
PRINTOUT�YOU�EXPECT�CAN�BE�DIFFICULT�FOR�
BEGINNERS�

-G<<;
! � � � � � � � � �
:AWN� IN�ANYTHING�BUT�TWO�OR�FOUR�
COLOURS�

08CL<�=FI�'FE<P�
! ! a a a � � � � �
*N�TODAYiS�MARKETPLACE� UNDERPOWERED�
AND�OVERPRICED�

0VERALL� RATING�
! a a ! ! a a � � �
5HE�BEST�CURRENT�"MIGA�81� BUT�
-@C5H@CE9�IS� RAPIDLY�FALLING�BEHIND�THE�
TIMES��"�VERSION� ��TO�MATCH�THE� LIKES�OF�
-@C5�7@C�-:?5@HD�IS�NEEDED�

HAS�A�PEDIGREE�SECOND�TO�NONE��
+EFF�8ALKER

� " � � % ) / .
�3!( / -� ��

* ,)  �-- #)(� &� � � �
 <8KLI<J
a ! ! a a ! ! a a �
$ONTAINS�MORE�FEATURES�THAN�YOU�LL�
PROBABLY�EVER�USE�

�F:LD<EK8K@FE
a ! a a ! a a a ! �
����PAGES� HALF�OF�WHICH� IS�DEDICATED�
TO�CONTROLLING�$ED�VIA�"3EXX�

�8J<�F=�/J<�
! a a a ! ! ! a ! �
:OU�HIT�A�KEY� A� LETTER�APPEARS�ON�THE�
SCREEN�� #UT�THANKS�TO�THE�SHEER�NUMBER�
OF�COMMANDS� IT�LL�TAKE�A�WHILE� LONGER�TO�
LEARN�ALL� OF�THEM�

-G<<;
a a ! a a d a a d a
5HE�SPEED�OF�ITS�SEARCH� AND� REPLACE�
FEATURE� IS�PHENOMENAL�

08CL<�=FI�'FE<P�
a � a � a �a �d �! 0 0 0
"�BIT�PRICEY�COMPARED�TO�AVERAGE�NON��
8:4*8:(�WORD�PROCESSOR�PRICES�

0VERALL� RATING�
a a a a a a a a a O
"�MILLION�"MIGA�PROGRAMMERS�OVER�SIX�
YEARS�CAN�T�BE�WRONG�

)
HE�NEW�VERSION�OF�%IGITAiS�
HIGH�END�WORD�PROCESSOR�
8ORDWORTH�V��"("�IS�
EXACTLY�THE�SAME�AS�

8ORDWORTH�.�  � THE�ONLY�DIFFERENCES�
BEING�ADDED�SUPPORT�FOR�����COIOUR�
CUSTOM�SCREENS� PLUS�%BL1"-�
4UPER  �AND�4UPER�)IGH�3ES�
*NTERLACED��)".���GRAPHICS�ARE�ALSO�
NOW�SUPPORTED� PLUS�����COLOUR�
*-#.S�AND�1$9�FILES�

8ORDWORTHiS�SPECIALIST�AREA� IS�
PRINTER�FONT�SUPPORT�� *T�IS�THE�ONLY�
8:4*8:(�"MIGA�WORD�PROCESSOR�THAT�
WILL�ENABLE�YOU�TO�SWAP�PRINTER�FONTS

1ROVIDED�YOU�HAVE�THE�MEMORY�AND�THE�TIME�	AND�A�
FAST�"MIGA
� 8ORDWORTH�V�"("�W ILL�ENABLE�YOU�TO �
INCLUDE�����COLOUR�PICTURES�IN�YOUR�DOCUMENTS�

MID�DOCUMENT� MID�LINE�OR�EVEN�MIDc
WORD� IF�YOU�MUST��:OU�CAN�ALSO�USE�
SOME�OF�THE�FONTS�BUILT� INTO�VARIOUS�
PRINTERS�WHICH�MEANS�FASTER�PRINTING�
BUT�THESE�ARE�NOT�SCALABLE� SO�YOU�
ARE�STUCK�WITH�CERTAIN�SIZES� USUALLY�
L0PT�AND���PT�WHICH� ARE�DICTATED�BY�
THE� PRINTER�� /OT�ALL�THE�FONTS� IN�EVERY�
PRINTER�ARE�SUPPORTED� SO�CHECK�WITH�
%IGITA�BEFORE�SHELLING�OUT�

'OR�GREATER�FONT�FLEXIBILITY�YOU�
CAN�USE�$OMPUGRAPHIC�OUTLINE�FONTS��
8ORDWORTH�V��"("�COMES�WITH����OF�
THEM�AND� PLENTY�MORE�ARE�AVAILABLE�
COMMERCIALLY�AND�ON�1%�DISKS��5HEIR�

DISADVANTAGE� IS�THAT�
EVERYTHING�IS�PRINTED�
AS�GRAPHICS�WHICH�
CONSIDERABLY�SLOWS�
DOWN�PRINTING�TIMES��
1OST4CRIPT�PRINTING�
IS�SUPPORTED� IN�
MONO�ONLY� AND�
8ORDWORTH�COMES�
WITH�SCREEN� FONTS�FOR�
THE�CLASSIC����
TYPEFACES�FOUND� IN�
MOST�1OST4CRIPT�
PRINTERS��5HERE� IS�NO�
FACILITY�TO�USE�OR�
DOWNLOAD�1OST4CRIPT�
SOFT�FONTS�

0F�ALL�"MIGA�
WORD�PROCESSORS
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2UESTIONS
THAT�RAISE
BASIC
PROBLEMS

#&(*//&34�*� ORDEAL  �'�*�%
WITH�ELEMENTARY�ISSUES�
FEATURE� THIS� ICON�

13*/5&34

5HIS� ICONiS�
FOR�GENERAL�
"MIGA��
RELATED�
QUERIES�OR�

QUESTIONS�THAT�DONiT �FALL�
UNDER�OTHER�HEADINGS�

5HIS� IS�THE�
ICON�YOUiLL�
FIND� NEXT�
TO�QUERIES�
RELATED�TO

THE�WHOLE�AREA�OF�
DESKTOP�PUBLISHING�

*F�A�QUERY�
CONCERNS�
PRINTERS�
PRINTER�
DRIVERS�AND�

HARDCOPY�PROBLEMS� THIS�
IS�THE� ICON�YOUiLL�FIND�

2UESTIONS�
ABOUT�
CODING�	NO�
MATTER�
WHICH

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

�$��#� ."��(

2UESTIONS�
ABOUT�
MONITORS�
INCLUDING�
TELEVISION�

DISPLAY�PROBLEMS�WILL�
FEATURE�THIS� ICON�

.0/*5034

5HIS�ONE�S�
FOR�QUERIES�
ABOUT�
USING�YOUR�
"MIGA�WITH�

VIDEO�HARDWARE�SUCH�AS�
GENLOCKS�OR�DIGITISERS�

5HIS� ICON�
IS�FOR�
QUESTIONS�
ABOUT�
.*%*

SAMPLING�SYNTHESIZERS�
AND�MUSIC�SOFTWARE�

&-+"�

5HIS� ICON�S�
FOR�QUERIES�
RELATING�TO

@@@@@@@@ GENERAL
)"3%8"3&�� HARDWARE�
EXCLUDING�KIT�COVERED�BY�
OTHER�HEADINGS�

2UERIES�
ABOUT�
SPECIFIC�
SOFTWARE�
PACKAGES�

OR�PROGRAMS�HAVE�THIS�
ICON�NEXT�TO�THEM�

+(�,/�*�

5HIS� ICON�
INDICATES�A�
QUESTION

@@@@@@@@@@*� ASKING�FOR
�*.���:� BUYING�

ADVICE� IN�ANY�AREA�
HARDWARE�OR�SOFTWARE�

*F�YOUR�
QUESTION�
RELATES�TO�
COMMS�
INCLUDING�

MODEM�PROBLEMS� THIS�
IS�THE� ICON�WEiLL� USE�

�$""(
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E!�A &`05`
"FC"�(-"/$&
"���������������������������������
"CCELERATORS������������������� ��������������
"("���������������������������������
"GNUS�������������������������������
"MIGA#"4*$������������������� ��������������
"SSIGN����������������������������� �������� � �
"TARI�45���������������������������
#0014*���������������������������
#OOTBLACK����������������������� ��������������
#RIDGEBOARDS��������������� �
#ULLETIN�BOARD����������������� ���������
$���������������������������������������
$ANON�PRINTERS��������������� ���������
$ANON4TUDIO������������������� �������������
$HIP�3".������������������������ �������������
$ITIZEN�1 RIN T�.ANAGER���� �������������
$ODE�$LINIC��������������������� �������������
$ROSS%04������������������������ �������������
%ELUXE�1AINT������������������� �������������
%EV1AC��������������������������� �������������
%*$&��������������������������������
'IDONET����������������������������
'LICKER�FREE�DISPLAY�������� �������������
'16S��������������������������������
'REE.EM������������������������� ������� � ��
(AD5OOLS������������������������
)0#4�������������������������������
-IBRARIES��������������������������� �������������
.ESSY%04������������������������
.ODEM��������������������� ��������
/$0..��������������������������� �������������
0UTLINE�FONTS�������������������� ���������
1AGE4ETTER���������������������� ������� ��
1ASCAL�������������������������������
1RINTER�DRIVERS������������������ �������������
4CANNERS��������������������������
4HE LL���������������������������������
4TAR�PRINTERS��������������������
5 ����������������������������������������
5&3.��������������������������������
5ERMINAL�SOFTWARE����������� ��������� ��
5RAPDOOR��������������������������� ������������
5URBOPRINT������������������������� ������� � ��
7IEWDATA�������������������������� ������������
7IRUS�K ILLE RS ��������������������� ������������
8ORDWORTH������������������������ ������������
������������������������������������ ������������
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ELLO�AND�WELCOME�TO �OUR�
MAGAZINE�WITHIN�A�
MAGAZINE�� �THE�PLACE�
WHERE�WE�ENDEAVOUR�TO�

SOLVE�ALL�OF�YOUR�"MIGA�RELATED�
PROBLEMS��8EiLL�DEAL�W ITH�ANY�SORT�
OF�PROBLEM�NO�MATTER�HOW�TRIVIAL�OR�
COMPLEX�NO�MATTER�WHAT�ASPECT�OF�
THE�"MIGA�IT �INVOLVES��8E�DEVOTE�
MORE�SPACE�THAN�ANY�OTHER�
MAGAZINE�TO�THIS�SERVICE� AND�WE�
USE� ICONS�EXTENSIVELY�TO �MAKE�SURE�
YOU�CAN�FIND�YOUR�WAY�AROUND�THE�
PAGES�AS�EASILY�AS�POSSIBLE�AND�
FIND�THE�SOLUTIONS�TO�THE�PROBLEMS�
YOU�HAVE��0UR�USE�OF�JARGON�BUSTING�
BOXES�ENSURES�THA T�YOUiLL�BE�GIVEN�
EXPLANATIONS�FOR�ANY�UNFAMILAR�
TERMS��8E�ALSO�TRY�TO�PUT�THE�
PROBLEMS� IN�AS�WIDE�A�CONTEXT�AS�
POSSIBLE�SO�THAT�THEIR�SOLUTIONS�WILL�
BENEFIT�NOT�JUST�THE�PERSON�WHO�HAS

WRITTEN� IN�BUT�ALL�OF�YOU�WITH�
RELATED�PROBLEMS��4O�EVEN�IF�YOU�
HAVENiT �SENT�A�PROBLEM�IN�FOR�
ANSWERING� I T iS�WORTH�HAVING�A�LOOK�
THROUGH�THESE�PAGES�TO�SEE�IF�
SOMEONE�ELSE�HAS�ASKED�A�SIMILAR�
QUESTION��5HE�INDEX�ON�THE�PREVIOUS�
PAGE�WILL�GIVE�YOU�A�GUIDE�TO�THE�
TOPICS�COVERED�THIS�MONTH�

8E�DRAW�ON�THE� SERVICES�OF�A�
TALENTED�TEAM�OF�"MIGA�ENTHUSIASTS�
ALL�OF�WHOM�ARE�WIDELY�REGARDED�AS�
EXPERTS�IN�THEIR�FIELDS��.ARK�4MIDDY�
IS�OUR�"MIGA%04�AND�FLOPPY�DRIVE�
EXPERT��+EFF�8ALKER�IS�OUR�DESKTOP�
PUBLISHING� FONTS�AND�PRINTER�
CORRESPONDENT��5HEN�THEREiS�(ARY�
8HITELEY� AN�EXPERT�ON�VIDEO�
APPLICATIONS�AND�GRAPHICS��+ASON�
)OLBORN�HAS�MASTERED�THE�
INTRICACIES�OF�".04�AND�WITH�HIS�
ADVICE�YOUiLL�BE�ABLE�TO�DO� LIKEWISE�

+ASON�ALSO�HAS�AN�ENCYCLOPEDIC�
KNOWLEDGE�OF�WHAT�S�AVAILABLE� IN�THE�
1%�WORLD�� *F�YOU�HAVE�A�QUERY�ABOUT�
COMMS�THEN�WEiLL�SET�RECENT�STAR�OF�
THE�SMALL� SCREEN�%AVE�8INDER�ON�
THE�CASE��5OBY�4IMPSON� IS�OUR�
EXPERT�CODE�CLINICIAN�� *F�YOU�RE�
EXPERIENCING�PROBLEMS�WITH�ANYTHING�
FROM�$�TO�ASSEMBLER�TRY�TAXING�HIS�
LITTLE�GREY�CELLS� INSTEAD��:OUiLL�FIND�
HIS�SPECIAL�$ODE�$LINIC�SECTION�� �IN�
WHICH�HE�REMOVES�THE�BUGS�FROM�
YOUR�PROGRAMS�� �ON�PAGE�����8LLF�
3EES� IS�A�MAN�WITH�AN�EDUCATION�� �
WELL� AN�EXPERT�ON�EDUCATIONAL�
SOFTWARE� AT� LEAST�� )EiS�ALSO�GOT�A�
JOLLY�USEFUL� ALL�ROUND�KNOWLEDGE�OF�
"MIGA�HARDWARE�AND�SOFTWARE�� -AST�
BUT�BY�NO�MEANS� LEAST�IS�+OLYON�
3ALPH�� �HE�ALSO�KNOWS� LOTS�ABOUT�
HARDWARE� AND�SPECIALISES� IN�HARD�
DRIVES�AND�$%�30.�SYSTEMS�

4O�THAT�S�OUR�BATCH�OF�BOFFINS�� �
IT iS�UP�TO�YOU�TO�KEEP�THEM�BUSY��
5HEY�THRIVE�ON�YOUR�PROBLEMS� SO�BE�
SURE�TO�SEND�THEM� IN�� 3EMEMBER� IT�
DOESNiT �MATTER�HOW�SIMPLE�OR�
COMPLEX�THEY�ARE�� �EVERYONE�HAS�TO�
START�SOMEWHERE� SO�BEGINNERS�
SHOULDNiT �BE�AFRAID�OF�ASKING�FOR�
HELP� AND�EVEN�THE�MOST�
EXPERIENCED�"MIGA�USER�CAN�GET�
STUCK�OCCASIONALLY��"ND� IF�YOU�VE�GOT�
ANY�TIPS�OR�HINTS�TO�SHARE�WITH�YOUR�
FELLOW�READERS� THEN�SEND�THEM�TO�
US�AND�YOU�COULD�SOON�BE�A�TENNER�
RICHER��1LEASE�MARK�THE�ENVELOPE�
j5IPS�� AND� SEND�THEM�TO�THE�"MIGA�
"NSWERS�ADDRESS�SPECIFIED�ON�THE�
FORM�BELOW�

1LEASE�DON�T�INCLUDE� AN�4"&�
WITH�YOUR�QUESTIONS�� �WE�SIMPLY�
RECEIVE�TOO�MUCH�MAIL�TO�BE�ABLE�TO�
OFFER�A�PERSONAL� REPLY�SERVICE�

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

SO�THAT�WE�HAVE�THE�BEST�CHANCE�OF�HELPING�YOU�
4END�YOUR�FORM�AND�QUESTION�TO��"MIGA�"NSWERS�"MIGA�4HOPPER� ���

.ONMOUTH�4TREET� #ATH�"VON� #"���#8��4ORRY�BUT�WE�CANNOT�REPLY�
PERSONALLY�TO�ANY�QUESTIONS�� �EVEN� IF�YOU� INCLUDE�AN�4"&�

)ARD�D ISK �@@@@.B�AS�%)@@��.ANUFACTURER

&XTRA�3".�FITTED�� �TYPE�SIZE�IN�.B�AND�MANUFACTURER

%ETAILS�OF�ANY�OTHER�HARDWARE�WHICH�COULD�HELP�US�TO�ANSWER�YOUR�QUESTION�

/AME�� @ �

"DDRESS�

/OW�USE�THIS�SPACE�TO�DESCRIBE�YOUR�PROBLEM� INCLUDING�AS�MUCH�RELEVANT�
INFORMATION�AS�POSSIBLE��1LEASE�CONTINUE�ON�A�SEPARATE�SHEET�IF�NECESSARY�

:OUR�MACHINE�� ����������������������������������������������g���������� g������������������������������������������g g ������

"���� q � "����1LUS� q � "���� q � "����� q � "����� q � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ @@ @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

"����� q � "����� q � "����� 2 � "����� q � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

"PPROXIMATE�AGE�OF�MACHINE�@@@@@@@@@@@ � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ @@@@@@@@@@@@@@@@@@ g �������������������������������������

,ICKSTART�VERSION�	DISPLAYED�AT�THE� j INSERT�8ORKBENCH��PROMPT
� ���������������������������� ����������������������������������������������������������������������������������������g ���������������

����q � ����q � ��X�q � ���������������������������������������������������������������������������������������������������������������������

8ORKBENCH� REVISION�	WRITTEN�ON�THE�8ORKBENCH�DISK
� @@@@@@@@@@@@@@@@@@@@@@@@@@@ @@@@@@@@@@@@@@ @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ g

����q � ����q � ������q � � ��� �� ��� �2 � ����q � ����2 � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

1$#�REVISION�	IF�KNOWN
��%O�NOT�TAKE�YOUR�MACHINE�APART�JUST�TO�LOOK� @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ @

FOR�THIS�� @@@@@@@@@@@@@@ � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@g�������������������������������������������������������������

5OTAL�MEMORY�FITTED�	SEE�"7"*-�IN�4HELL�FOR�8ORKBENCH����
� @@@@@@@@@ � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

$HIP�MEMORY�AVAILABLE�	SEE�"7"*-�IN�4HELL
� ���������������������������������������������� � ����������������� ����� ��������������������������������������������������������������g������������������������������������������ �

"GNUS�CHIP�	 IF�KNOWN
@@@@@@@@@@@@@@@@@@@@@@ � @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ @@@@@@@@@@@@@@@@@@@@@@@@@@g�������������������

&XTRA�DRIVE����	���IN�����IN
� AS�%'@@��.ANUFACTURER� @@@@@@@@@@@@@@@@� @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ @@g ������������������������� ����������������������

&XTRA�DRIVE����	���IN�����IN
� AS�%'@@��.ANUFACTURER� @@@@@@@@@@@@@@@@� @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
"4���
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�(3)(�� ),�.�
*� RECENTLY�BOUGHT�AN�
"������6PON� LOADING�
MANY�OF�MY�OLD�jSELFc
MADEk�DISKS�SUCH�AS�
MY�DATABASE�AND�SO�

ON� *�GET�AN�ERROR�WINDOW�TELLING�ME�
TO �j INSERT�VOLUME�5k ��8HEN� *�CLICK�
ON�CANCEL�THE�PROGRAM� LOADS�AS�
NORMAL��+UST�WHAT�IS� j5k  

"LSO� *�VE�NOTICED�THAT�WHEN�*�
INSERT�A�DISK�INTO�THE�DRIVE�IT �TAKES�
A�FEW�SECONDS�BEFORE�IT�STARTS�TO�
READ�THE�DISK�WHEREAS�MY�OLD�
"MIGA�	8ORKBENCH����
�STARTED�
ALMOST�IMMEDIATELY��%O�*�HAVE�A�
PROBLEM�OR�IS� IT�THE�SAME�WITH�ALL�
"����S 
$HRIS�8RIGHT
3ADCLIFFE
.ANCHESTER

*N�"MIGA%04�����WHEN�SOME�4HELL�
COMMANDS�ARE�EXECUTED� A�
TEMPORARY�FILE� IN� AN�ASSIGN�CALLED�
�5�k� IS�CREATED�� /ORMALLY�THE�
COMPUTER�WOULD� LOOK�AT�THE�3".�DISK�
TO�FIND�THE�DIRECTORY�j5k �� *N�YOUR�
CASE� IT�CANNOT�FIND�THIS�DRAWER�AND�
IS�UNABLE�TO�WRITE�A�TEMPORARY�FILE��
"LTHOUGH�THIS�ERROR�WILL� NOT�USUALLY�
AFFECT�THE� RUNNING�OF�A� PROGRAM� IT�
CAN�BE�QUITE�ANNOYING� SO�ADD�THESE�
LINES�TO� NEAR�THE�START�OF�THE�4TARTUP��
SEQUENCE�OF�YOUR�SELF�MADE�DISKS�

I=GA@EN�N=I�P�

=OOECJ�P�� N=I�P

0NCE�THIS� IS�DONE�YOUR�"MIGA�WILL�
KNOW�THAT�THE�5��DRAWER�IS� LOCATED� IN�
3".�T�

3EGARDING�THE�TIME� LAG�BETWEEN�
YOUR� INSERTING�A�DISK�AND�THE�
COMPUTER�READING�THE�DISK�YOU�DO�
NOT�HAVE�A�PROBLEM�� %EPENDING�ON�
HOW�BUSY�THE�$16� IS�AT�THE�TIME�YOU�
INSERT�A�DISK�THE�READ�TIMES�FOR�THE�
DISK�DRIVE�MAY�VARY��83

)*�(�."��.,�*�)),
*iVE�+UST� INSTALLED�
5RAPDOOR�AND�1OINT�
.ANAGER�ON�MY�HARD�
DISK��5HEY�SEEM�TO�
WORK�OKAY� BUT�WHEN� *�

PHONE�MY�#OSS� *�GET�CONNECTED�AND�
THEN�5RAPDOOR�CLOSES�DOWN�WITHOUT�
GETTING�ANY�MESSAGES��)OW�DO�*�TE LL�
IT �WHAT�MESSAGES�TO�PICK�UP�AND�
WHERE�FROM 
+OHN�4PARKS
8ELLINGTON
4OMERSET

5HE�PROBLEM� IS�THAT�YOU�HAVENiT�YET�
TOLD�THE�SOFTWARE�AT�YOUR�#OSS�WHAT�
AREAS�YOU�ARE� INTERESTED� IN� AND�TO�
DO�THIS�YOU�NEED�TO�USE�"REA'IX��
#ASICALLY�WHEN�YOU�WANT�TO�JOIN�AN�
ECHO�YOU�SEND�A�MESSAGE�TO�AN�
"REA'IX�ROBOT�RUNNING�ON�THE�##4� IN�
QUESTION� AND� IN�ORDER�FOR�THE�
MESSAGE�TO�BE�PROCESSED�YOU�NEED�
TO�AGREE�AN�"REA'IX�PASSWORD�WITH

THE�4YS0P� SO�GIVE�HIM�A�CALL�
6SING�THE�".*("@6,�ECHO�AS�AN�

EXAMPLE� CONSTRUCT�A�NETMAIL�
MESSAGE�WITH�A�BODY�TEXT�OF

� ,(& <.*

AND� SEND� IT�USING�1OINT�.ANAGER�AND�
5RAPDOOR�TO�YOUR�#OSS�WITH� A�SUBJECT�
OF��PASSWORD��AND�ADDRESS�OF�
"REA'IX��5HE�"REA'IX�RUNNING�AT�YOUR�
#OSS�WILL�THEN�PROCESS�THIS�AND�JOIN�
YOU�TO�THE�ECHOS� AND�MESSAGES�WILL�
BE�PICKED� UP�NEXT�SESSION�

4O�ASSUMING�YOUR�"REA'IX�
PASSWORD� IS� jWIBBLEk �THE�NETMAIL�
WOULD� LOOK�LIKE�THIS�

2.��  NA=%ET�
13!)$"2�� SE>>HA�
� ,(& <3*

*F�YOU�WANT�TO�JOIN�SEVERAL�ECHOS�AT�
ONCE�THEN�THE�NETMAIL�SHOULD� LOOK�
LIKE�THIS�

2.��  NA=%ET
13!)$"2�� SE>>HA
� ,(& <3*
�5.0*!$-"'
� ,(& <#2/
".,,1

.ANY�THANKS�TO�'IDONET�GURU�AND�ALL�
ROUND�NICE�GUY�*AN�.ORAN�FOR�HIS�
EXPERT�ADVICE��%8

�&��%�*�!�-
4CRIBBLE��DIDN�T�WORK�
VERY�WELL�WITH�MY�
$ANON�#+�L0EX�PRINTER�
BUT�WITH�HELP�FROM�
$ANON�WE�DISCOVERED�

BY�TRIAL�AND�ERROR�THAT�IT�COULD�BE�
MADE�TO�WORK�AS�LONG�AS�THE�
8ORKBENCH���DISK�USED�WITH� IT �HAD�
A�64"�KEYMAP�AND�AS�LONG�AS�THE�
#+�L0EX�WAS�USED� IN�&PSON�-2�
MODE�

5HIS�WASNiT �VERY�SATISFACTORY�SO�
*� BOUGHT�8ORDWORTH����4INCE�
'EBRUARY�%IGITA�HAVE�PROVIDED�ME�
WITH�TWO�REPLACEMENT�DISK�PACKS�
BUT�THE�SYSTEM�WILL�STILL�NOT�PRINT�
OUTLINE�FONTS�� IT�W ILL�ONLY�WORK�WITH�
INTERNAL�PRINTER�FONTS�� *F�*�TRY�TO�USE�
OUTLINE�FONTS�MY�#+�L0EX�W ILL�ONLY

PRINT�A�SOLID�BLACK�BLOCK�EVEN� IF�ON�
THE�SCREEN�JUST�ONE�CHARACTER�IS�
DISPLAYED�

*� RECALL�THERE�HAS�BEEN�A�HISTORY�
OF�DIFFICULTIES�WITH�PRINTER�DRIVERS�
ASSOCIATED�WITH�$ANON�#+�PRINTERS��
$ANON�WERE�MOST�HELPFUL�AND�SENT�A�
DISK�WITH�AN�APPROPRIATE�DRIVER�FOR�
THE�4CRIBBLE��PROGRAM��%IGITAiS�
8ORDWORTH�COMES�WITH� ITS�OWN�
$ANON�#+�DRIVER� BUT� IS�THIS�A�VALID�
DRIVER � *F�IT �WOULD�BE�BETTER�TO�
INSTALL�$ANON�S�OWN�DRIVER�TO�MAKE�
8ORDWORTH�FUNCTION�PROPERLY�CAN�
YOU�EXPLAIN�HOW�THIS�SHOULD�BE�
DONE 
"�4ANDERS
)EMPSTEAD
&SSEX

)UH �8HAT�HISTORY�OF�$ANON�#+�
PRINTER�DRIVER�PROBLEMS �5HE�TRUTH� IS�
THE�COMPLETE�OPPOSITE��$ANON� 6,�
WERE�SENSIBLE�ENOUGH�TO�COMMISSION�
THE�DEVELOPMENT�OF�A�DISK�OF�"MIGA�
PRINTER�DRIVERS�THUS�MAKING�$ANON�
BUBBLE�JETS�ONE�OF�THE�MOST�
COMPATIBLE�PRINTERS�YOU�CAN�BUY�FOR�
USE�WITH�YOUR�"MIGA��5HAT�DISK� IS�
WHAT� *� ASSUME�$ANON�SENT�YOU�
ALTHOUGH� IT�HAS� BEEN�UPDATED�A�
COUPLE�OF�TIMES�SINCE�'EBRUARY� SO�
PERHAPS�YOU�DONiT�HAVE�THE� LATEST�
VERSION�

5O� INSTALL�THE�CORRECT�$ANON�
DRIVER�FOR�THE�#+�L0EX� SIMPLY�RUN�THE�
INSTALLATION� PROGRAM�ON�THE�$ANON�
DRIVERS�DISK�AND�ANSWER�THE�FEW�
QUESTIONS� IT�POSES� 	LIKE�WHAT�PRINTER�
HAVE�YOU�GOT
�� *TiS�AN� ABSOLUTE�
DODDLE��5HE�$ANON�DRIVER�IS�A�MUCH�
LATER�VERSION�OF�THE�DRIVER�DISTRIBUTED�
BY�%IGITA�ON�THE�8ORDWORTH�DISK�� �
THEY�ASKED�FOR�AND�GOT�PERMISSION�
FROM�$ANON�TO� INCLUDE� IT�ON�THE�
8ORDWORTH�DISK�

5HE� LAST�TIME�THIS� jSOLID�BLACK�
BLOCKk� CROPPED� UP� IT�WAS�WITH�
1ROFESSIONAL�1AGE�AND� IT�WAS�SOLVED�
BY�MAKING�SURE�THAT�THE�4HADE�
OPTION� IN�THE�8ORKBENCH�1RINTER(FX�
PREFS�PROGRAM�WAS�SET�THE�SAME�AS�
THE�EQUIVALENT�SETTING�IN�THE�
1ROFESSIONAL�1AGE�PRINT�REQUESTER�� 4O�
TRY�THAT��"ND�MAKE�SURE�THE�#+�L0EX

IS� IN�#+�MODE� NOT�&PSON� -2�MODE�� *F�
YOU�WANT�TO�USE�THE�#+�L0EX�IN�
&PSON� -2�MODE� USE�THE�&PSON2�
DRIVER�THAT�WAS�SUPPLIED�TO�YOU�WITH�
8ORKBENCH��+8

-/,��) �-"�&&
� � �� HAVE�A�NUMBER�OF�
PROGRAMS�THAT�REQUIRE�
AN� j ASSIGNMENTk�TO�BE�
MADE�IN�ORDER�TO�WORK�
CORRECTLY�FROM�MY�HARD�

DRIVE��5HE�MANUALS�BUNDLED�WITH�
THESE�PACKAGES�SAY�THAT� *�SHOULD�
PLACE�THESE�ASSIGNMENTS�INTO�MY�
j4k�DIRECTORY��8HEN� *�TYPE�THE�
ASSIGNMENTS� IN�USING�THE�4HELL�
j &DITk �COMMAND�AND�REBOOT� THE�
PROGRAMS�S TILL�TRY�TO�ACCESS�THE�
DISKS�THEY�CAME�FROM��1LEASE�TELL�
ME�EXACTLY�HOW�TO �SAVE�MY�ASSIGN�
STATEMENTS�IN�SUCH�A�WAY�THAT�THEY�
ARE�AUTOMATICALLY�CARRIED�OUT�
WHENEVER�MY�HARD�DRIVE�BOOTS�UP�
� � ��HAVE�AN�95�BRIDGEBOARD�FITTED�TO�
MY�MACHINE�� *T�WOULD�BE�NICE�IF�*�
COULD�USE�THE������INCH�DRIVE�TO�RUN�
SOME�$���SOFTWARE�� *� HAVE�AN�
EMULATOR�BUT�IT�ONLY�OPERATES�ON�THE�
����INCH�DRIVES�� *S�THERE�ANY�WAY�TO�
MAKE�THE�EMULATOR�ACKNOWLEDGE�
THE�EXISTANCE�OF�THE�95�BRIDGEBOARD�
DRIVE �5HIS�DRIVE�WAS�FITTED�AT�THE�
TIME�*� PURCHASED�MY�MACHINE�
��� 'INALLY� *� HAVE� READ� IN�"MIGA�
4HOPPER�THAT�IT � IS�WISE�TO�HAVE�A�
VIRUS�KILLER�RUNNING�AT�ALL�TIMES��)OW�
DO� *� INSERT�THE�VIRUS�KILLER�INTO�MY�
STARTUP�SEQUENCE�SO�THAT�IT� IS�
ALWAYS�RUNNING�WHEN�THE�MACHINE�IS�
BOOTED�UP 
$HARLES�)OOKER�
4TROUD
(LOUCESTERSHIRE

��� *T�SOUNDS�TO�ME�AS� IF�YOU�RE�NOT�
ENTERING�THE�ASSIGNMENTS� INTO�THE�
CORRECT�FILE�� *F�THE�MANUALS�ARE�SIMPLY�
STATING�THAT�THE�ASSIGNMENTS�SHOULD�
BE�PLACED� INTO�THE� j4�� DIRECTORY� THEN�
THIS� IS�A� LITTLE�MISLEADING��5HEY�
SHOULD� IN�ACTUAL�FACT�BE�ENTERED� INTO�
YOUR�j4TART6P�4EQUENCEk�FILE�WHICH�
ITSELF�IS� IN�THE� j4k�DIRECTORY��4IMPLY�
ENTER�THIS� LINE�AT�THE�4HELL� PROMPT�

$@�1�1P=NP3L1AMQAJ?A

5HEN�ENTER�YOUR�ASSIGNMENTS�
SOMEWHERE�WITHIN�THE�STARTUP��
SEQUENCE�AND�WITH� A� LITTLE�BIT�OF�LUCK�
IT�SHOULD�WORK�
��� 6NFORTUNATELY�THEREiS�NO�WAY�TO�
GET�THE�DISK�DRIVE�CONNECTED� TO�YOUR�
95�BRIDGEBOARD�TO� READ�$���DISKS�
SIMPLY�BECAUSE�$���DISK�DRIVES�HAVE�
THEIR� j%04k� 	DISK�OPERATING�SYSTEM
�
BUILT�INTO�THEIR�FIRMWARE�� �THAT�IS� IN�
30.�� *N�ORDER�TO� READ�$���DISKS�
YOU�LL� NEED�TO�BUY�A�SPECIAL� ADAPTOR�
PRODUCED�BY�THE�EMULATOR�
MANUFACTUER�WHICH�WILL�ENABLE�YOU�TO�
CONNECT�A�REAL�$���DISK�DRIVE�TO�THE�
"MIGA�
��� *F�YOUiRE�USING�A�PROGRAM� LIKE�+OHN

(�0%-,� 312',%
##4�� �#ULLETIN�#OARD�4YSTEM��5HE�
NAME�COMES�FROM�THE�"MERICAN�
$OLLEGE�BULLETIN�BOARD�	THE�CORK�AND�
DRAWING�PINS�TYPE
�WHICH� IS�A�
TRADITIONAL�MEETING�AND�TRADING�
PLACE�

'*%0/&5�� �A�SYSTEM�ENABLING�
MANY�BULLETIN�BOARDS�TO�BE�
CONNECTED�TOGETHER�SO�THAT�
MESSAGES�CAN�BE�TRANSFERED�
BEWTEEN�THEM�

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�FROM�
8ORKBENCH� AND�MAY�BE�
CUSTOMISED�BY�THOSE�WHO�HAVE�
UNUSUAL� REQUIREMENTS�

4YS0P�� �4YSTEM�0PERATOR�� �THE�
PERSON�WHO�SETS�UP�AND�CONTROLS�A�
BULLETIN� BOARD�� �

5RAPDOOR�1OINT�.ANAGER�
4PECIALISED�'*%0/&5�SOFTWARE�

$*)*3"-*

��#�'���
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7ELDTHUISi� 7IRUS�$HECKER�	SUCCESSIVE�
REVISIONS� HAVE�BEEN�ON�THE�"MIGA�
4HOPPER�COVER�DISK�A�NUMBER�OF�
TIMES� IN�THE�PAST
�THE�EASIEST�WAY�OF�
�INSTALLINGk� IT�IS�TO�SIMPLY�COPY� IT� INTO�
THE�8#4TART6P�DRAWER�ON�YOUR�HARD�
DISK�BOOT�DRIVE��+)

��""� �!��"%� ��
 ��#� ��

8HEN� *iM�USING�MY�
"MIGA������AND�THE�
$ITIZEN�1 RINT�.ANAGER�
SOFTWARE�WITH�MY�4TAR�
-$�������PRINTER�THE�

SOFTWARE�GIVES�A� RECOVERABLE�ALERT�
*F�AFTER�RECOVERING� *�TRY�TO�PRINT�THE�
MACHINE�GIVES�A�SOFTWARE�FAILURE�
AFTER�PRINTING�ONE�PAGE�� *�HAVE�ALSO�
TRIED�5URBOPRINT�AND�THIS�DOES�THE�
SAME�THING�
&�)AYES
#LACKBURN
-ANCS

0BVIOUSLY�$ITIZEN�1RINT�.ANAGER�AND�
5URBOPRINT� TWO� PROGRAMS� 	FROM�THE�
SAME�(ERMAN�DEVELOPERS
�THAT�
jPATCHk� THE�OPERATING�SYSTEM� ARE�
NOT�COMPLETELY�COMPATIBLE�WITH�
8ORKBENCH� ���:OUR�BEST�BET�IS�TO�GET�
HOLD�OF�$ANON4TUDIO�	FROM�+".�ON�
�����������
��"LTHOUGH� THIS�
SOFTWARE�WAS�WRITTEN�FOR�$ANON�
BUBBLE�JETS� BECAUSE�$ANON�BUBBLE

JETS�ARE�&PSON�COMPATIBLE�THE�
$ANON4TUDIO�j#+�&$k�DRIVER�ALSO�
WORKS�WITH� &PSON�COMPATIBLE����PIN�
PRINTERS� LIKE�THOSE�MADE�BY�4TAR�AND�
$ITIZEN�� 	5HE� �&$k� IN�THE�DRIVERiS�
NAME�STANDS�FOR�&PSON�$OMPATIBLE�
�
"LL�THE�$ANON4TUDIO�DRIVERS� AND�
PREFERENCES�PROGRAMS�ARE�PERFECTLY�
STABLE�UNDER�8ORKBENCH���� *N�FACT�
YOU�NEED�AT�LEAST�8ORKBENCH���TO�
USE� IT��+8

!" ������������
*iM�TRYING�TO� LEARN�$�� *�
HAVE�GOT�%*$&�FROM�
'RED�'ISH�%ISK�����
AND�.ASTERING�"MIGA�
$�BY�1AUL�0VERAA��.Y�

PROBLEM� IS�THAT�*�CANiT �ASSIGN�
STRINGS�TO�CHAR�ARRAYS�� *iVE�TRIED�
EXAMPLES�FROM�.ASTERING�"MIGA�$��
%*$&�CONSISTENTLY�REFUSES�TO�
COMPILE�THESE��%O�*� NEED�TO� REGISTER�
%*$&�TO�GET�THIS�FEATURE�OR�AM�*�
BEING�REALLY�STUPID 
%AVID�-AMBERT
(ARROWHILL
(LASGOW

/O�YOUiVE�SIMPLY�FOUND�ONE�OF�THE�
FEATURES�NOT� IMPLEMENTED� IN�%*$&�
YET�� IiVE�TRIED�THIS�USING�%*$&�VERSION�
��������SEVERAL�TIMES� IN�DIFFERENT�
WAYS�WITHOUT� LUCK�� *T�WAS�SOMETHING�
.ATT�%ILLON� 	THE�AUTHOR�OF�%*$&
�WAS

INTENDING�TO�DO� IN�A�FUTURE�VERSION�
AND�MAY�YET�DO�� �HE� IS�CURRENTLY�
WORKING�ON�A�COMMERCIAL�VERSION�OF�
%*$&��4"4�$�����WILL� DO�STRING�
ASSIGNMENTS�OF�THE�TYPE�YOU�WERE�
TRYING�	ALL� AS�ONE� LINE�OF�COURSE
�

? D = N � P A = P 
 � O P N E J C 9 � � : � � � � & A H H K � ; �
SKNH@���

%*$&�WILL� NOT�COMPILE�THIS� AS�YOU�
HAVE�DISCOVERED�

%ONiT �DESPAIR�THOUGH�� �THIS�WILL�
WORK�	THE� MEANS�NO� LINE�BREAK
�

�EJ?HQ@A��OP@HE>�D�

?D=N�PAOP<OPNEJC8��:�

OPN?LU�PAOP<OPNEJC�� �'AHHK�5 �
5KNH@� � ��

*F�YOU�WANT�TO�EXPLORE�%*$&�SOME�
MORE�GET�HOLD�OF�THE�NEW�BOOK�
$OMPLETE�"MIGA�$� PUBLISHED�BY�
'UTURE�1UBLISHING�AND�WRITTEN�BY�
"MIGA�4HOPPER�S�OWN�EDITOR�$LIFF�
3AMSHAW�� 	:OU�VE�HAD�A�TASTE�OF�IT�
IN�THE� INTRODUCTORY�BOOK�FREE�WITH�THIS�
ISSUE�
�"S�WELL� AS�COVERING�MORE�OF�
THE�$� LANGUAGE� IT�COMES�WITH�THE�
ENHANCED�FULL�VERSION�OF�%*$&�WHICH�
OFFERS�EXTRA�FEATURES�	INCLUDING�THE�
ABILITY�TO�DO�FLOATING�POINT�MATHS
�
PLUS�VARIOUS�EXTRA�UTILITIES�AND�
DOCUMENTATION�� *T� IS�AVAILABLE�FROM

GOOD�BOOKSHOPS� OR�YOU�CAN�ORDER�
DIRECT�� �SEE�PAGE����� 54

3 � � ���"�������
8HEN�*iM� IMPORTING�
CLIP�ART� INTO�1AGE4ETTER
�� THE�PROGRAM�HAPPILY�
IMPORTS�1RO%RAW�CLIPS�
INTO�AN�ACTIVE�BOX�BUT�

REFUSES�TO�LOAD�ANY�CLIP�ART�FROM�THE�
(RAPHICS�&DITOR�WHICH� IS�SUPPOSED�
TO�BE�HOTLINKED�� *T�WONiT �IMPORT�
DIRECTLY�EITHER�� *�CLIP�WHAT�*�WANT�
AND�THEN�USE�IT �AS�MY�BRUSH� BUT�
THEN�WHAT �*iVE�TRIED�SAVING�AND�
QUITTING�AS� IT�SAYS�IN�THE�MANUAL�
BUT�THE�ACTIVE�BOX�IN�1AGE4ETTER�� �
REMAINS�EMPTY�� *�AM�USING�AN�"MIGA�
����1LUS�WITH�,ICKSTART�����AND�
8ORKBENCH�� � ��HAVE��.B�OF�
MEMORY�IN�ALL�
(ARY�#RUNSKILL
4UTTON
-ANCS

'IRST� USING�,ICKSTART�����AND�
8ORKBENCH� ��TOGETHER�IS�A�PRETTY�SILLY�
THING�TO�DO� A�BIT� LIKE�ADDING�.ODEO�
WHEELS�TO�AN�&SCORT�CHASSIS�� &ITHER�
RETURN�TO� USING�8ORKBENCH������� OR�
UPGRADE�YOUR�,ICKSTART�TO�THE�
,ICKSTART���30.�

3IGHT��1AGE4ETTER�� ��� KNOW�THAT�
THE�HOTLINK�WORKS� BUT� *�VE�JUST�TRIED� IT�

;GFLAFM=<�GF�H9?=���

,.%*0!./� %

/+"03�.!�%

*�AM�PROGRAMMING�A�LITTLE �TEXT�
EDITOR�IN�$�WHICH�NEEDS�TO�WORK�
ONLY�ON�"MIGAS�WITH�,ICKSTART������
AND�UPWARDS�� *�WOULD�LIKE�TO�HAVE�A�
SCROLLBAR�W ITH�ARROWS��5HE�SCROLLBAR�

SHOULD�BE�LOCATED�IN�THE�RIGHT�BORDER�AND�SHOULD�
LOOK�LIKE�THE�SCROLLBARS�IN�8ORKBENCH�WINDOWS��
)OW�DO�*�DO�IT �*T�IS�EASY�TO�MAKE�A�SCROLLBAR�
WITH�ARROWS�WHEN�YOU�ARE�USING�(AD5OOLS�LIBRARY�
BUT�YOU�CANiT �PUT� IT�IN�THE�BORDER�AND�*T�DOES�NOT�
LOOK� LIKE�THE�ONE�ON�THE�8ORKBENCH�WINDOWS��
5HE�ONLY�WAY�TO�DO�THIS�IS�TO �USE� *NTUITIONiS�OLD�
GADGET�ROUTINES�WHICH�MAKES�THE�SCROLLBAR�LOOK�
RIGHT�BUT�HOW�ABOUT�THE�ARROWS �*�COULD�OF�
COURSE�DO�MY�OWN�CUSTOM�GADGETS�EMULATING�
THE�ARROWS�BUT�THEY�ARE�DIFFERENT�IN�8ORKBENCH
����AND�� �� ���WOULD�LIKE�TO�HAVE�ARROWS�WHICH�
LOOK�RIGHT�ON�BOTH�SYSTEMS�� *�KNOW�THAT�IT�IS�
POSSIBLE�BECAUSE�THE�TEXT�EDITOR�OF�%EV1AC���
USES�THE�RIGHT�KIND�OF�ARROWS�ON�BOTH�SYSTEMS��
+ANNE�1IETARILA�
&SPOO�
'INLAND

5HIS� IS�A�TRICKY�ONE� AND� *� REMEMBER�BEING�BAFFLED�
BY�IT�MYSEIF�ONLY�RECENTLY��5HE�SOLUTION� IS�TO�USE�
#0014*�GADGETS�� #0014*� STANDS�FOR�#ASIC�0BJECT�
0RIENTATED�1ROGRAMMING�4YSTEM�FOR�*NTUITION��
6SING�#0014*�YOU�CAN�CLONE�THE�BUILT�IN�
PROPORTIONAL� AND�ARROW�CLASS�GADGETS�AND�USE�
THEM�FOR�YOURSELF�WHICH� IS�PRECISELY�WHAT�BOTH�
8ORKBENCH�AND�%EV1AC�DO�� *TiS�QUITE�COMPLEX�
AND� *iD�CERTAINLY�RECOMMEND�THAT�YOU� READ�THE

SECTION�ON�#0014*� IN�THE�30.�,ERNEL�.ANUAL�ON�
-IBRARIES�AND�%EVICES�PUBLISHED�BY�"DDISON��
8ESLEY�AND�AVAILBLE�FROM�ANY�GOOD�COMPUTER�
BOOKSHOP�	*4#/��������������
�

)ERE� IS�A�SMALL�EXAMPLE�OF�THE�DEFINITION�FOR�A�
SCROLTBAR�GADGET�THAT�WILL�FIT�IN�THE� RIGHT�HAND�
BORDER�OF�YOUR�WINDOW��:OUiLL� NEED�TO�PATCH� IT�INTO�
A�FULL� PROGRAM�WITH� *NCLUDES� BUT�THIS�SHOULD�AT�
LEAST�GET�YOU�GOING��:OU�CAN�ALSO�CREATE� IMAGES�
FROM�#0014*�WHICH� IS�WHERE�YOU�GET�YOUR�
STANDARD�ARROW�BUTTONS�FROM�� 54
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4TYLES� LET�YOU�MAKE�FLEXIBLE�
USE�OF�PRINTER�FONTS�AND�

EFFECTS��:OU�CAN�CHANGE�A�FONT�
THROUGHOUT�A�DOCUMENT�WITH�

A�SINGLE�OPERATION�

�@5E>7?D�&8PFLK
"N�EASY�TO�USE�DIALOGUE� LETS�

YOU� LAY�OUT�YOUR�PAGE�
PRECISELY�AS�YOU�WANT�USING�
INCHES�OR�CM�FOR�THE�PAGE�
LENGTH�MARGINS�AND�TABS�

!B3A:;5C
(RAPHIC� IMAGES�MAY�BE�
IMPORTED� INTO�A�1ROTEXT�

DOCUMENT��4UPPORTS� *.(�
1$9�(*'�AND� *''��:OU�CAN�
SELECT�ANY� RESOLUTION�AND�

SCALE�THE� IMAGE�� %OT�MATRIX�
INKJET�AND� LASER�PRINTERS�

*I@EK<IJ
1ROTEXT�S� UN RIVA LLED �

UNDERSTAND ING�O F�PRIN TERS�GIVES�
YOU� THE� HIGHEST�Q U A LITY � P RIN TING �
AT�THE� HIGHEST�POSSIB LE�SPEED��
6SING�A� P RIN TE R�S � B U ILT � IN� FONTS�

ENABLES� 1ROTEXT�TO �P R IN T� PAGES� IN�
SECONDS� RATHER�THAN� THE�M INUTES�

TAKEN� BY�SOME�PROGRAMS�

,JGL=PL�AK�KLADD�L@=�>9KL=KL
'ASTEST�AT�EDITING�

'ASTEST�AT�SPELL�CHECKING��
'ASTEST�AT�PRINTING�

,JGL=PL�KLADD�@9K�L@=�:=KL�
HJAFL=J�KMHHGJL

)UNDREDS�OF�PRINTERS�SUPPORTED�
1OST4CRIPT�DRIVER�INCLUDED�
4CALABLE�FONT�SUPPORT�

$OLOUR�PRINTING�
"UTOMATIC�LINE�SPACING

,JGL=PL�KLADD�@9K�L@=�EGKL�
9<N9F;=<�>=9LMJ=K�AF;DM<AF?�

4TYLES�
(RAPHICS� IMPORT�

4PELLING�CHECKER�
5HESAURUS�
)YPHENATION�

%OCUMENT�ANALYSIS�
(LOSSARY�

'OOTNOTES�
8IDOWS�AND�ORPHANS�
*NDEX�AND�CONTENTS�
"DDITION�OF�NUMBERS�

'ILE�SORTING�
.AIL�MERGE�

1ROGRAMMING� LANGUAGE�
.ACRO�EDITOR�

%ICTIONARY�EDITOR

3GJC�=F;@�*=O�(GGC
/EW�8#�MENUS� REQUESTERS�GADGETS�
4CREEN� REQUESTER�TO�SELECT�MODE

"3EXX� INTERFACE pJP��YU

5HE�LIST�PRICE�OF�1ROTEXT��� IS�_��������BUT�YOU�CAN�ORDER�DIRECT�TODAY
FOR�JUS��_����INCLUSIVE��'OR�ANY�"MIGA�WITH��.B�MEMORY��AND�8#�Y
����OR�LATER���#HONE�US�TODAY�AND�WE�WILL�SEND�YOU�A�USABLE�DEMOL>���

A�FULL?PECIFICATION��ABSOLUTE?�FREE��6PGRAD?FF`3S??>�
?AVAILABLE��PLEASE�CALL�US�FOR�THE�CURRENT�PRICE�� �

�  � : �
��:� � @

�B?@B�%D6� ��,����� %;?5@=?�+@36�� )7D7B4@B@E9:�� )�� �"�� -7=������� ������ ���� :B���  3H������� �����



�
�'@CCD<8;��LJ@E<JJ��<EKI<
�'@CCD<8;�,F8;
�.FKK<E?8D�"8C<
� &FE;FE�(����+/
# ) . 3 C N N

\�&3$0/0?$%?/53"$,#"LL�4&3*&4

)D;�9E BEKH S����
-ME�9E BE K H  S����

".*("�$%��

_���

�&" ������
�.B�3".���.B�)%�������� ������_���
�.B�3".���.B�)%�������� ������_���
�.B�3".���.B�)%�������� ������_���
�.B�3".� ���.B�)%������ ������_���
�.B�3".����.B�)%����� ������_���
�.B�3".�ONLY������������������ �������_���

\+J� ".*("������	��.)Z������


�.B�3".���.B�)%������� �������_���
�.B�3".� ���.B�)%����� F L ���
�.B�3".����.B�)%����� F L ���
�.B�3".����.B�)%���� F L ���
�.B�3".� ���.B�)%���� F L ���
�.B�3".����.B�)%���� F L ���

� @� ')(#.),-� �R�
1HILIPS����������������������������������� _���
$OMMODORE������������������������_���
$OMMODORE������������������������_���
.ICROVITEC�$LUB�4CAN�������������� _���
.ICROVITEC���k ����������������������� _����

$ITIZEN�4WIFT�������������������������� _���
$ITIZEN�4WIFT�����. ONO ���������� _���
$ITIZEN�4WIFT�����$OLOUR���������_���
$ITIZEN�4WIFT���9 ��������������������� _���
$ITIZEN����%����������������������������_���
$ITIZEN�4WIFT����. ONO ������������ _���
$ITIZEN�4WIFT����$OLOUR����������� _���
$ITIZEN�1/���/OTEBOOK�1RINTER��_����
$ITIZEN�1ROJET�*NKJET������������������_���


 �� !�/%�,,�)��$�,(� 3
)1�%ESKJET�1ORTABLE������������������_���
)1�����. ONO���������������������������_���
)1�����$OLOUR��������������������������_���
)1�����$OLOUR��������������������������_���

45"3

4TAR�-$�������������������������������������_���
4TAR�-$�����$OLOUR������������������_���
4TAR�-$�����$OLOUR������������������_���
4TAR�-$�������.K�**������������������_���
4TAR�-$��������$ O L������������������_���
4TAR�4+���#UBBLEJET������������������� _���
4TAR�4+���"UTO�4HEETFEEDER��������_��

-"4&3�13*/5&34

'UJITSU�7.�����-ASER����������������_���
)1�-ASERJET�� - ���������������������������_���
0,*����E�����������������������������������_���
3ICOH� 1$-�������������������������������� _���
4TAR�-ASERJET�-$����������������������� _���

��-/�����(' �� ;:
'OR�"����"�����"���������� _���

,)'�)��#!#.#-�,-

7*%*� ���3EAL�5 IM E���������������_������
7*%*� ���3EAL�5 IM E �������������� _������
7*%*� ���"("���������������������������_�����
5AKE�� �������������������������������������_�����
.EGAMIX�.ASTER�������������������_�����

N � "$$&4403*&4

1EN�MOUSE�FOR�"MIGA�WITH�OPTICAL
PAD������������������������������������������������ F7 T ��
1EN�MOUSE�FOR�1$S�W ITH�OPTICAL
PAD������������������������������������������������� F�� ��
0PTICAL�MOUSE� ����DPI�FOR�"MIGA �_�� ��
*NFRARED�MOUSE� ����DPI�FOR�1$S��� �_�� ��
*NFRARED�MOUSE� ����DPI�FOR�"MIGA �_�� ��
0PTO�MECH�MOUSE�FOR�1$S�WITH
PAD���HOLDER�������������������������������� F ��� ��
0PTO�MECH�MOUSE�FOR�"MIGA�W�PAD��
HOLDER�������������������������������������������� F L �� ��
0PTO�MECH� LOW�COST�MOUSE�FOR
"MIGA�������������������������������������������� F3 ��
0PTO�MECH� LOW�COST�MOUSE�FOR
1$S������������������������������������������������� F L0 ��
��BUTTON�TRACKBALL�FOR�"MIGA�������� �_�� ��
�$RISTAL�� TRACKBALL�FOR�"MIGA���������� �_�� ��
��BUTTON�TRACKBALL�FOR�1$S������������� F ��� ��
���,B�3".�EXPANSION�FOR�"����� �_�� ��
��.B�3".�EXPANSION�FOR�"�������� F ��� ��
&XTERNAL������FLOPPY�DRIVE������������� F40 ��
,ICKSTART�SWITCH�FOR�"����"������ �_�� ��
,ICKSTART�SWITCH�FOR�"����������������� F � ��
&LECTRONIC�BOOT�SELECTOR���������������� F ��� ��
"UTO�MOUSE�JOYSTICK�SWITCH����������
%UST�$OVERS�����������������������������������

_�����
���_����

��p� J".*("���������)$R������	� B

�.B�3".���.B�)%������������� _����
�.B�3".� ���.B�)%����������� _����
�.B�3".����.B�)%����������� _����
�.B�3".����.B�)%����������� _����
�.B�3".� ���.B�)%����������� _����
�.B�3".����.B�)%����������� _����

� � '"9�.0%&.� *H
'OLD�A�'AX�.ODEM������������� ����_���
8ITH� 'AX�4OFTWARE��������������� ����_���

������

1OWER�4UPPLY�	)IGH�8ATT

FOR�"���� �������������������������������� _�����
1OWER�4UPPLY�FOR�"������
"�����������������������������������������_�����

L�� ".*("�&�&03:�61(3"%&

"������. B ��������� �������_�����
"���� ���.B���$LOCK������� �������_�����
"��������. B ����� �������_�����
"������. B ��������� �������_�����
"������.B���$LOCK������� �������_�����
�.B�4*..� 	(71
�������� �������_�����
�.B�4*..� 	(71
�������� ���� _������
�.B���1*/� 	"����
���� �������_�����
�.B���1*/� 	"����
���� ����������� 10"
1$.$*"��.B���� �������F ������
1$.$*"��.B����� �����_������

� �����.�)

�.B�WITH�$LOCK�NO�'16�1ROCESSOR����� _���
�.B�WITH�$LOCK���.)Z������� '16����_����
�.B�WITH�$LOCK���.)Z�������'16����_����
�.B�WITH�$LOCK���.HZ�������'16� ���_����
�.B�WITH�$LOCK���.HZ�������'16� ���_����
�.B�WITH�$LOCK���.HZ�������'16� ���_���

.,����),��,-�
1�&�)'�

�� ��.)Z�"$$&-&3"503�'03�"����F�

�.B�3".����������������� ������������������_���
�.B�3".����������������� ������������������_���

.&.03:�."45&3�����

*NTERNAL�3".�EXPANSION�WITH�CLOCK�FOR�"MIGA� ����� POPULATED�WITH� �� ��OR��.B

"'�������.B�WITH�CLOCK� NO�0SCILLATOR� NO�'16�1ROCESSOR��������������������������_���
"'������.B�WITH�CLOCK� NO�0SCILLATOR� NO�'16�1ROCESSOR��������������������������_���
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16����������������������������_���
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16����������������������������_���
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16����������������������������_���
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16���������������������������� _���
"'������.B�WITH�CLOCK� NO�0SCILLATOR� NO�'16�1ROCESSOR��������������������������_���
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16���������������������������� _���
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16����������������������������_���
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16����������������������������_���
"'������.B�WITH� CLOCK� 0SCILLATOR� ��.)Z�������'16���������������������������� _���

)E RAES
����� ���������

8HEN� ORDERING� BY� TELEPHONE� PLEASE� QUOTE� YOUR� CREDIT� CARD� NUMBER� FOLLOWED�
BY� THE� EXPIRY� DATE� AND� ALSO� YOUR� FULL� NAME� AND� ADDRESS�� *F� PAYING� BY� CHEQUE�
PLEASE�MAKE� IT�PAYABLE�TO�(ASTEINER�5ECHNOLOGY�� *N� ANY�CORRESPONDENCE�PLEASE�
QUOTE�A� PHONE�NUMBER�AND� ALSO� A� POSTAL� CODE� PLEASE�ALLOW�FIVE�WORKING� DAYS�
FOR�CHEQUE�CLEARANCE�
p p p p p p p A

�� ;@9J?=K
4MALL� CONSUMABLES�AND� SOFTWARE� ITEMS�UNDER�THE�VALUE�OF�_��� PLEASE�ADD�_����� 1�1��0THER� ITEMS�
EXCEPT� LASERS� NEXT� DAY� COURIER� SERVICE�_���PER� BOX�� 0FFSHORE� AND� HIGHLANDS� PLEASE� CALL� FOR�A�
QUOTATION��*N�ADDITION�WE�OFFER�THE�FOLLOWING�EXPRESS�SERVICES���4ATURDAY�DELIVERY�NORMAL�RATE�PLUS�_���
PER�BOX� .ORNING� NEXT�DAY�NORMAL� RATE�PLUS�_���PER�BOX��&�0&�PRICES�SUBJECT�TO�CHANGE�WITHOUT�
PRIOR�NOTICE�GOODS�ARE�SUBJECT�TO�CHANGE�WITHOUT�PRIOR�NOTICE��"LL�TRADEMARKS�ACKNOWLEDGED�



M U M M n Z C M O

.ULTI� *�0 � CARD� FO R� "MIGA� ���������������� ��
ADDITIONAL�SERIAL� PORTS�AND� �� PARALLEL� PORT���M���

1AINT� 1ROGRAM � FO R� "M IGA� " P P LIC A TIO N �� 5 RUE1A IN T� IS� A�
PROFESSIONAL����BIT�PAINT�SOFTWARE�W ITH�FULL� SUPPPORT�OF�THE�""�
CHIPSET�"MIGA� LINE�� 6SING� 5RUE1AINT� "MIGA� GRAPHIC� AND� ���
B IT� GRAPHIC� CAN� BE� EDITED� W ITHO U T� ANY� LOSS� OF� QUALITY�� "�
MAXIMUM� OF� ������ X� ������ PIXELS� RENDERS� YOUR� GRAPHICS�
FEASIBLE�EVEN�FOR�SLIDE�DEVELOPMENT�SYSTEMS�
 ��-.+�,�
s�6P�TO �������X�������PIXEL�W ITH�OVERSIZE�FUNCTION�
s�7ARIOUS�DRAW�AND�PAINT�FUNCTIONS�
s�'UNCTIONS�FOR�MASK�OUTLINE� RECOLOR�AND�FILLING�
s�"IRBRUSH�WITH�ADJUSTABLE�SPRAY�FUNCTIONS�AND�STIPPLES�
s�5RANSPARENCE�CURVES�ALSO�BY�BRUSHES�
s�4LANT� ROTATE�SCALE�
s�&ASY�DRAWING�OF�#EZIER�CURVES�
s�-IGNTABLE�FUNCTION�FOR�EDITING�ANIMATION�PICTURES�
s�5EXT� FU N C TIO N S � W ITH � FU3� SU PP O RT� O F� # ITM AP � AND�

$OMPUGRAPHIC�FONTS�
s� -OAD� AND� SAVE� W ITH � D IFFE RENT� FORMATS�� *''� *-#.� 11.�

	6NIX
�+1&(�AND�5RUE1AINT�SPECIAL�FORMAT�
s�2UICK�7IEW�OF�PICTURES�W ITH�.*/*1*$�FUNCTION�
s�"NY�.ACRO�FUNCTIONS�CAN�BE�ASSIGNED�TO ����FUNCTION�KEYS�
s�6NLIMITED�6NDO�3EDO�INCLUDING�.ACROS�
s�'ULL�"3&99�SUPPORT�

,1,-�&�+�*.#+�&�'-,�
s�"LL�"MIGA�W ITH�""�CHIPSET�E�G��"MIGA� ����������
s�,ICKSTARTo�����OR�ABOVE�
s�.INIMUM��.B�GRAPHICS�MEMORY�
s�"DDITIONAL�MEMORY�RECOMMENDED�

/� ,<G8@I�K=JNA;=� �
/EW�SERVICE�CENTRE�REPAIR�FOR�MOST�"MIGA�COMPUTERS��
8E�OFFER�A�QUOTATION� SERVICE�OF�_���FOR�WHICH�WE�WILL�
EXAMINE�YOUR�COMPUTER�AND�REPORT�BACK�WITH�AN�EXACT�
QUOTATION� PRICE� FOR� THE� REPAIR�� *F� THE� REPAIR� IS� CARRIED�
OUT�THE�_���IS�THEN�DEDUCTED�FROM�YOUR�BILL�

�
4 R � �� � � � � � � T � � � � � E R �

��*�'�#��,�'���,%
3".�EXPANSION�FOR�"MIGA�����AND� �����1$.$*"��
4LOT�POPULATED�WITH���OR��.B
�.B���������������������� ` � � � �.B��������������������� ` � � �

'OR�GUARANTEED�DATA�RETRIEVAL
m � ����� &3303�'3&&�� :OU� GET�
TOTAL� RELIABILITY�� &ACH� DISKETTE� IS�
SUBJECTED� TO � MORE� THAN� ���
CHEM ICA L� M AGNE TIC � AND�
E LECTRICA L� TESTS� TO � ENSURE� IT�
DELIVERS� EXCEPTIONAL� ACCURACY�
AND� READABILITY�
"S� LOW �AS�M�����BOX�O F���

-��((�,

/EWCOMERS� WHO � LIKE� TO � SCAN� DE TA ILED � GRAPHICS� OR�
COMPLICATED� IMAGES� EXPERIENCE� W ITH � THE� "-'"%"5"� A�
FAVOURAB LE � A LTE RNA TIVE � TO � TY P IN G � OR� RE�SCALING� AND�
INVESTING� A� LO T�OF�TIME��"DVANCED� USERS�WHO� INSIST�ON� THE�
EFFICIENT� CHARACTER� RECOGNITION� AND� COMFORTABLE� GRAPHIC�
SOFTWARE�� $HOOSE� BETWEEN� "-'"�%"5"� PLUS� OR� "-'"c
%"5"�PLUS�0$3�� � �)*��%(# �*

"-'"%"5"�
1-64�
_���

�����#J=QK;9D=	

"-'"%"5"�
0$3

(AEAL=<�/H=;A9D�
G>>=J

4YSTEM�REQUIREMENTS�TO�RUN�0$3��MINIMUM��.B�3".�AND�HARD�DRIVE� R � � �� �

�(*��&" ���,�*"�
"LLOWS� YOU� TO� INSTANTLY� SELECT� EITHER� YOUR� MOUSE
OR� J08$���̂ K�� A � C L M R � L L O � F^=I�^LS� W N N R � M N I � R N � �

WON
JOYSTICK� BY� A� SIMPLE� CLICK� ON� YOUR� MOUSE�� :OU�

N T� NEED� TO� FUMBLE� AROUND� UNDER� OR� BEHIND�

COMPUTER� TO� SWAP� YOUR� MOUSE� AND� JOYSTICK�
�� EVER� AGAIN� AND� ALSO� IT� SAVES� YOUR� JOYSTICK

1e RT� "5�"�(*7&"8":�13*$&�M����

M ���d

/EW�FROM� JAPAN��5HE�����
%1*� MOUSE� W ITH � )I�TECH�
MECHANISM� MICROSWITCH�
BUTTONS� SMALL� FITS� NICE�
AND� SNUG� IN� THE� PALM� OF�
YOU R� HAND�� "LL� AT� AN�
AFFORDABLE�PRICE�OF

M�����

�.B�3".�EXPANSION�FOR�"MIGA������ �����AND�
������ USES��������%3".�CHIPS�
�.B���������������������� _��� �.B��������������������� _���

����

� �� � " � "

7IRTUAL� MEMORY� MANAGEMENT� FOR� ALL� "MIGA� WITH�
..6�� *NCLUDING�����SUPPORT�������������������������

.OST�RECENT�POWERFUL� APPLICATIONS�FOR�THE�"MIGA� 	EG��FOR�
GRAPHICS� MUSIC� ANIMATION� RAYTRACING� %�5�1�
� REQUIRE�
MORE� MAIN� MEMORY� THAN� IS� AVAILABLE� OR� POSSIBLE� TO�
INTEGRATE�� (IGA.EM� IS�A� PROGRAM�WHICH� SIMULATES� UP� TO�
�� (IGA#YTE� MEMORY� W HICH� SWAPS� ON TO � ANY� MASS�
STORAGE� SYSTEM� 	I�E�� HARD� DISK
�� *NTELLIGENT� MANAGEMENT�
ACCOMPLISHES� SIMULTANEOUS� USE� OF� SEVERAL� PROGRAMS� IN� A�
MULTITASKING�MODE�

/QKL=E �J=IMAJ;E=FLK�
s� (IGA.EM�WORKS�WITH� ALL�".*("��3��COMPUTERS�WITH�

..6� 	.EMORY�.ANAGEMENT�6NIT
�� I�E��"MIGA�S�WITH�
������OR�������ACCELERATOR�AND�..6�

s�/O� RESTRICTION�ON�TYPE�OF�)%�CONTROLLER�AND�HARD�DISK�
s� (IGA.EM� IS� COMPATIBLE� W ITH � ,ICKSTART� �������� AND�

��X�
M��

A� �\� �� ��
E .@/�*�#=@C. Y � A

��� #IT� PA IN T� PROGRAM � FO R� ALL� "MIGAS�� ALSO� ""�
$HIPSET��������������������������������������������������������������_���

M W M

$ONTROLLER�FOR�"����"�����������������������������_�����
$ONTROLLER�����.B�)%����������������������������� _������
$ONTROLLER�����.B�)%����������������������������� _������
$ONTROLLER������.B�)%���������������������������_������
$ONTROLLER�������.B�)%���������������������������_������
$ONTROLLER������.B�)%���������������������������_������
�.B�3".�����������������������������������������������������_�����

"UTOBOOT�"UTOCONFIG�AND�;ERO�WAIT�STATES

$ONTROLLER�FOR�"�����"�����"�����AND�"������_�����
$ONTROLLER�����. B������������������������������������_������
$ONTROLLER�����.B������������������������������������_������
$ONTROLLER������.B����������������������������������_������
$ONTROLLER������.B����������������������������������_������
$ONTROLLER������.B����������������������������������_������
�.B�3".�����������������������������������������������������_�����

"UTOBOOT�"UTOCONFIG�AND�;ERO�WAIT�STATES

*%&�"5�#US� CONTROLLER� FOR� "MIGA� ���� WITH� �.B�
3".�OPTION�� FOR������AND������DRIVES�������������

5HE� DATA� TRANSFER� SPRINTER� FOR� THE� "MIGA� �����
�����AND����������������������� ������������������������������M��



�))�#)�$#�� >
�(&&(�(*�����&" ��
�'��-+�*+������%�*+�

#GRGFREAA�ADVANCED�AM IGA�A N A LY S E R
�����	��	����	����
�������������	����������������������
��

�30.(�"/566,8�$��3(.(@04,�9(?9��&0:/5;:�+5;):�� :/09�09�:/,�-04,9:�
+0(.459:0*�,7;063,4:�� �/(<,�,<,8�9,,4�� (4+�� �(++8,99�(22��30.(�8,6(08,89�

(4+�68(*:0*(2�3 04+,+�;9,89�=/,4�� �9(?�:/09�09�8,(22?�953,:/04.�=58:/�/(<04.  ��

� � .:8;70?0� /4,29:>?4.� 3,=/B,=0� ,9/� >:1?B,=0� ,9,7D>0=� �@>0>� ;:49?�
,9/� .74.6� >:1?B,=0� 49?0=1,.0�
� (30� ,9,7D>0=� ;7@2>� 49?:� ,77� �842,�
;:=?>� >48@7?,90:@>7D� ,9/� ?3=:@23� >:;34>?4.,?0/� >:1?B,=0� /4>;7,D>�
0423?� >.=009>� ?:� B :=6 � 1=:8
� '3:B>� >?,?@>� : 1 � /,?,�
?=,9>84>>4:9�>429,7>�� ?0>?>� 2,80� ;:=?� 1@9.?4:9�� ;,=,7707� ;:=?�� >0=4,7�
;:=?�� /4>6� /=4A0�� A 4/0:� ;:=?>�� 808:=D� �-@110=�� .30.60=�� >D>?08�
.:9142@=,?4:9 � ,9/� ,@?:� ?0>?
� &0,/>� /4,29:>?4.� >?,?@>� : 1 � ,9D�
=0,/�B=4?0� 0==:=>� 1=:8� ?=,.6� �� ?:� ?=,.6� ��
� ':1?B,=0� ,@?:8,?4.,77D�
?077>�B3,?�0==:=>�,=0�1:@9/�,9/�.34;>� =0>;:9>4-70
� ����?:�����: 1�?30�
;=:-708>� ;=0>09?0/� ?:� >0=A4.0� .09?=0>� ,=0� 1:@9/�B4?3� ?34>� ,9,7D>0=
�
',A0>�D:@� 7:?>�: 1�8:90D�:9�=0;,4=>� ,9/�9:�09/�@>0=�:=�=0;,4=� >3:;�
.,9� ,11:=/� ?:� -0� B4?3:@?� :90
� �:9�?� -0� 1::70/� -D� 4?>� 7:B � .:>?
�
'48;7D�;7@2� 49�.,-70>� 1=:8�?30� ,9,7D>0=�-:C
� (34>� >:;34>?4.,?0/� ?::7�
4>� @>0/� -D� 09/� @>0=>� ,9/� �8 42,� =0;,4=� .09?=0>�
B:=7/B4/0

















�>34;;492�?:�) �,//�J�
���



















F��
��
%����  '������������ ���#!"�������!���������!!� ��!�

�"���%���!��#�"���� ���!�
% �"���� ��#�����!"������������������ ��������
!# ��#!�� ��#�"!�����	����������������
������

	����������
);A@8�;AFCD���C<E<D;�E<?8���
>>B?�&A@
�C<

)����'�%�+�#���'$*%��#���
���!�+,'-,�+,*��,��+-���*'	�

'�/�1(*$��� <�-�+���
"',�*'�,"('�%�(*��*�%"'�����
���
���
�����
5:�� ��0�%"'�����
���
���
������6���

���%�""���"��#&�!� ) ) )

�)&�&"2*&23�3/�42&�#&23�5",4&�'/1�MONEY�
%"3"#"2&�0"$+"(&�"5"*,"#,&�FOR�THE�-*("�

6P�TO�������RECORDS�ON�A���.B�"MIGA
&ASY�TO�USE���PULL�DOWN�MENUS�7�$�3�STYLE�CONTROL�PANEL�AND�A�
SEPARATE�POP�UP�MENU�WITH�THE�MOST�USED�FUNCTIONS�
��FIELD�TYPES� INCLUDE�*''�PICTURES�AND�UNLIMITED� LENGTH�TEXT�FILES�
INTO�YOUR�RECORDS��$ALCULATE�FIELDS�AUTOMATICALLY�FROM�OTHERS�

*NCREDIBLY�POWERFUL� RECORD�FILTERING�FACILITIES�
-IGHTNING�FAST�AND�COMPREHENSIVE�SEARCHING�AND�SORTING�
-ABEL�PRINTING�REPORTING�AND�MANY�OTHER�PRINTER�OPTIONS�
%ESIGN�AN�UNLIMITED�NUMBER�OF�FORM� LAYOUTS�
0UTPUT�DATA�TO�SCREEN�PRINTER� LABELS�OR�A�FILE�FOR�MAIL�MERGING�ETC��
7IEW� YOUR�RECORDS� IN���MODES���PAGE� RECORD�TABLE�AND�THE�NEW�
FORM� LAYOUT�VIEW�
)ARD�DISK�INSTALLATION�UTILITY�ADDITIONAL�UTILITIES�AND�EXAMPLE�FILES�
0THER�FEATURES� INCLUDE���TIMED�AUTO�SAVE�ALARM�MANY�PREFERENCES�
	INCLUDING�A�PRINTER�PREFERENCES�SECTION
� ADD�EDIT�FIELDS�AT�ANY�
TIME� RECORD�CALCULATION�KEY�MACROS� KEYBOARD�SHORTCUTS�
PASSWORD�PROTECTION� INTELLIGENT�DATE�FIELDS�ON�LINE�HELP�FOR�ALL�
FUNCTIONS�EASY�RECORD�EDITING�PERSONALISED�WITH�EACH�CUSTOMERS�
NAME�AND�ADDRESS�AND�MUCH�MORE�ALL� FROM�ONE�EASY�TO�USE�
PACKAGE�

�*T�S�FAST� INEXPENSIVE�AND�SIMPLE�TO�
USE�WITHOUT�BEING�TOO�SIMPLISTIC�THE�
USER�INTERFACE�IS�CLEAR�FRIENDLY�AND�

GOOD�FOR�NEW�USERS��
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h5HE�BEST�VALUE�USER�FRIENDLY�
DATABASE�ON�THE�"MIGA��

�D@>8��FDGLK@E>	�-<GK<D9<I�Z��

�(REAT�DATABASE� WITH�VIDEO�STYLE�
CONTROLS��-OTS�OF�FEATURES��
�D@>8� FID8K�!FC;��N8I;

�5HE�FINEST�EXAMPLE�OF�BUSINESS�
SOFTWARE�TO�DATE���

�*NCREDIBLY�EASY�TO�USE��
�/��D@>87777777777
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*)1�,���-��0���� *NCREDIBLY�POWERFUL�AND�YET�USER�FRIENDLY�DATABASE�SYSTEM� _�����
1),� �*)1�,�0��$OMPLETE�WORD�UTILITY�	CROSSWORD�ANAGRAM�SOLVING��� LOADS�MORE
�������
WORD�DICTIONARY� _�����
*)1�,�*&�((�,�1ERSONAL�ORGANISER�	%IARY�ADDRESS�TELEPHONE�BOOK�AUTOMATIC� REMINDERS
REGULAR�EVENTS�ETC
� _����
'�(/�*)1�,�$REATE�MENUS�FOR�YOUR�DISKS�	ADD�AN� *''�PICTURE�TO�THE�BACKGROUND���STUNNING
� _����
�#-%�*)1�,�'ILE�MANAGEMENT�UTILITY� _����

4"7&�_������03%&3�/08���'03�+645�_������
"LL�PROGRAMS�COME�COMPLETE�WITH�DETAILED� INSTRUCTION�MANUALS

"LL�PROGRAMS�REQUIRE��.B�AND�ARE�COMPATIBLE�WITH�"--�"MIGAS� INCLUDING�"�����
1RICES�FULLY�INCLUSIVE�FOR�6,��0VERSEAS�ORDERS�PLEASE�ADD�_�����1�1�
�1LEASE�MAKE�CHEQUES�POSTAL�ORDERS�PAYABLE�TO���-��,<EEF:BJ�
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AGAIN�ANYWAY�AND�1AGE4ETTER���AND�
THE�(RAPHICS� &DITOR�WORK�TOGETHER�
JU S T�AS�DESCRIBED� IN� THE�MANUAL��
*MPORT�A�BITMAP� INTO�A�BOX� IN�
1AGE4ETTER��� SEND� IT�TO �THE�(RAPHICS�
&DITOR�MAKE�YOUR�CHANGES�OR�CUT�OUT�
YOUR�BRUSH�OR�WHATEVER� THEN� SAVE� IT�
ENSURING�THAT�YOU� USE�THE� SAME�
FILENAME� AS�THE�ORIGINAL� BITMAP�
8HEN�YOU�2UIT�FROM�THE�(RAPHICS�
&DITOR�THE�BITMAP�YOU�JU S T�SAVED�WILL�
BE�AUTOMATICALLY�RE�IMPORTED� INTO�
1AGE4ETTER��� ALTHOUGH�YOUi LL�
PROBABLY�HAVE�TO�ADJUST�THE�SCALING�
AGAIN�� *F�YOU� SAVED�THE�BITMAP�FROM�
THE�(RAPHICS� &DITOR�UNDER�A�DIFFERENT�
FILENAME�FROM�THE�ORIGINAL� BITMAP�
FILENAME� 	THE�ONE�YOU� IMPORTED� INTO�
1AGE4ETTER��
� THEN�THE�HOTLINK�WILL

NOT�WORK�
,EEP� IN�MIND�THAT�THE�AMOUNT�OF�

MEMORY�YOU� HAVE� IS� THE�BARE�
MINIMUM�FOR�THE�GRAPHICS�AND�TEXT�
HOTLINKS�TO �WORK� SO�SOME�FAILURES�
COULD�BE�DUE�TO� LACK�OF�3".�� &3

-��(��(����&#0�,�
*�CURRENTLY�OWN�AN�
"����WHICH� *� USE�
MAINLY�FOR�%51�PAINT�
PROGRAMS�AND�OTHER�
SERIOUS�SOFTWARE�� *�FEEL�

THAT�TO�USE�THESE�PROGRAMS�TO�THEIR�
FULL�POTENTIAL� IT �WOULD�BE�WISE�TO�
UPGRADE�TO�AN�"������ �*�WAS�
THINKING�OF�THE�j%ESKTOP�%YNAMITEk�
PACK�WITH���.B�HARD�DRIVE��
)OWEVER�SOME�OF�MY�PRESENT�
HARDWARE�PLUGS�INTO�THE�EXPANSION�
BUS�WHICH�HAS�BEEN� REPLACED�BY�THE

1$.$*"�SLOT�ON�THE�"������5HIS�
HARDWARE�INCLUDES�A�/AKSHA�HAND�
SCANNER�AND�AN�"CTION�3EPLAY�.K�***�
CARTRIDGE�� *� UNDERSTAND�THAT�IT�MAY�
BE�IMPOSSIBLE�TO�USE�THE�"CTION�
3EPLAY�CARTRIDGE�ON�THE�"�����BUT�
IS�THERE�ANYTHING�*�CAN�DO�ABOUT�THE�
SCANNER 
3�+�.OONEY�
3AMSEY

7ERY�FEW�HAND�SCANNER�
MANUFACTURERS�ACTUALLY�BUILD� THEIR�
OWN�SCANNER�j HEADSk� 	THE�BIT�YOU�
HOLD� IN�YOUR�HAND�WHEN�YOU� SCAN� AN�
IMAGE
�� /AKSHA� FOR�EXAMPLE� USE�
EXACTLY�THE� SAME�SCANNING�HEAD� AS�
1OWER�$OMPUTING�� �THE�ONLY�
DIFFERENCE� BETWEEN�THEM� IS� THE�
INTERFACE�THAT�CONNECTS�THAT�SCANNER�
HEAD�TO�YOUR�"MIGA�AND�THE� SOFTWARE

THA T�DRIVES� THE� SCANNER�� *TiS�THEREFORE�
POSSIBLE� TO�USE�YOUR�SCANNER�ON� AN�
"�����SIMPLY�BY�UPGRADING�THE�
INTERFACE�AND�SOFTWARE�THA T�YOU� USE�
WITH� IT�� 1OWER�$OMPUTING�SELL� THE�
INTERFACE�AND�THE� LATEST�VERSION�����
O F�THEIR�SCANNER�SOFTWARE�AS�A�
SEPARATE� ITEM�FOR�JU S T�_�� ��� �� 1OWER�
CAN� BE�CONTACTED�ON��������������
'OR�DETAILS� OF�THE� RANGE�OF�"MIGA��
COMPATIBLE�COLOUR�SCANNERS� SEE� LAST�
ISSUEiS�COVER�FEATURE�� 	"MIGA�
4HOPPER���� IS� AVAILABLE�ON� PAGE� ����
IF�YOU�MISSED� IT�
�&$

-.�*#�./,��*)-�,
"�FRIEND�HAS�TRANSLATED�
SOME�VIDEO�STILLS�FROM�
HIS�VIDEO�RECORDER�VIA�
AN�"TARI�45�TO�DISK�
)OW�CAN�*� TRANSLATE

."�� #,-.�-.�*-
*�VE�PURCHASED�A�
MODEM�FROM�A�FRIEND�AT�
A�BARGAIN�PRICE�BUT�
NOW�*� REALLY�DON�T�KNOW�
WHAT�TO �DO��)OW�DO�*�

ACTUALLY�USE�THE�THING�TO �GET�ACCESS�
TO�A�BULLETIN�BOARD �*N�PAST�ISSUES�OF�
�E A?9�/@GHH=J�YOU�VE�MENTIONED�
DIFFERENT�jTERMINALk �PROGRAMS�WHICH�
YOU�SAY�ARE�AVAILABLE�FOR�DOWNLOAD�
FROM�MOST�GOOD�BULLETIN�BOARDS�BUT�
HOW�DO�YOU�GET�
CONNECTED�IN�THE�
FIRS T�PLACE�TO�GET�
THEM 
%R�-AWNES�
3YDE
*SLE�OF�8IGHT

$OMMS�CAN�SEEM�
VERY�CONFUSING�AT�
FIRST� ESPECIALLY�
WHEN�YOUiVE�GOT�A�
MODEM�AND�NO� IDEA�
WHAT�TO�DO�NEXT�
-ETiS�WALK�THROUGH�
IT�A� STEP�AT�A�TIME�

5ERMINAL� SOFTWARE�ENABLES�YOUR�
"MIGA�AND�MODEM�TO�TA LK�TO �EACH�
OTHER�� 0F�COURSE� IF�YOU� HAVENiT �GOT�
ANY�YET�YOU�CANiT �GET�ON�LINE�TO�A� ##4�
TO�GET�ANY� SO�THE�ANSWER� IS�TO�
PURCHASE�THE�PROGRAM�FROM�YOUR� LOCAL�
1UBLIC�%OMAIN� LIBRARY�� �SEE� PAGE� ����
FOR�A�DIRECTORY�OF�THESE�

*�WOULD� RECOMMEND�ONE�OF�TWO�
PROGRAMS��5HE�FIRST� IS� 5&3.�WHICH� *�
USE�MYSELF�AND�FIND�BOTH�
COMPREHENSIVE�AND�EASY�TO�
CONFIGURE�� 5&3.�IS� A� 1%� PROGRAM� AND�
IS� UPDATED� AT�AMAZINGLY�REGULAR�
INTERVALS��5HE�SECOND�OPTION� IS�
/$0..�WHICH� IS� A�SHAREWARE�
PROGRAM�THAT�HAS�BEEN� AROUND�FOR�
MANY�YEARS�AND� IS�THE�THE� TRIED� AND�
TRUSTED� CHOICE�FOR�MANY�COMMS

USERS��5O� LEARN� HOW�TO � INSTALL�THESE�
READ�THE�DOCUMENTATION�THAT�COMES�
WITH� THEM�� �ALWAYS�WORTH�DOING�� IT�
CAN�SAVE�A� LOT�O F�HEARTACHE�AND�
SLEEPLESS�NIGHTS� LATER�

0NCE�YOU� HAVE� INSTALLED�THE�
TERMINAL� SOFTWARE�ON�YOUR�"MIGA� YOU�
WILL�NEED�TO�FIND�A�##4�NUMBER�TO�
CALL�� $HECK�"MIGA�4HOPPERiS �USER�
GROUPS� LISTING�ON� PAGE���� FLIP�
THROUGH�THE�ADVERTS� IN�TH IS� ISSUE� OR�
TRY����FOR�"MIGA�	d��������� ����
�OR

� h

*
I� �

�p� p�� �� �� p� i� h� :� �� � �� m� b� ���� �
����������� � �� p�� �������������������������������� �������
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� QGM �
E9Q�O =DD�=F;GMFL= J�9 �K; J==F �KGE =L@ AF? �DAC = � L@ AK ���

THE�$HEAM�"MIGA�#ULLETIN� #OARD�
	S �������������
��8E�VE�MENTIONED�
OTHERS� IN�THE�COMMS�COLUMN� IN� PAST�
ISSUES�AS�WELL�

0N�CALLING�A�##4�FOR�THE� FIRST�TIME�
YOU�WILL� BE�ASKED�TO�
REGISTER�AS�A�NEW�
USER�� %ONiT �BE�
ALARMED�� � IT�WON�T�
COST�YOU�ANYTHING�
	UNLESS�YOU�ARE�
CALLING�A
COMMERCIAL� SYSTEM�
LIKE�$*9
� BUT�THE�
4YSTEM�0PERATOR�OR�
4YS0P�NEEDS�TO�
KNOW�A�BIT�ABOUT�
THE� PEOPLE�HE�
ALLOWS�TO�USE� HIS�
SYSTEM�� +UST�FOLLOW

THE�ON�SCREEN� INSTRUCTIONS�WHICH�WILL�
GUIDE�YOU�THROUGH�THE� REGISTRATION�
PROCESS�� #E�HONEST� ESPECIALLY�WITH�
REGARD� TO�YOUR�NAME�AND�DETAILS� AND�
YOU�SHOULD�FIND� THAT�YOU�WILL� BE�
REGISTERED�AS�A�USER�WITHIN�A�DAY�OR�
TWO��'ROM�THERE�ON�YOU�CAN�EXPLORE�
THE�WONDERFUL�WORLD�O F�COMMS�A T�YOUR�
LEISURE��  3

*&/!�#(��(��!)
I�HAVE�BOUGHT�A�SECONDc
HAND� *#.�MODEM�
MODEL���������
WITHOUT�MANUAL�OR�
POWER�SUPPLY��$OULD�

YOU�TE LL�ME�IF�*�CAN�GET�A�CHEAP�
SOFTWARE�PACKAGE�TO �RUN�IT �AND�HOW�
MUCH�A�MANUAL�AND�POWER�SUPPLY�
WOULD�BE�FROM�*#. � *� HAVE�PHONED�
BOTH� *#.�AND�$OMMODORE�WHO�
ALTHOUGH�HELPFUL�COULDNiT �COME�UP�
WITH�ANY�POSITIVE�ANSWERS�
4TUART�8ILLIAMS
8HITSTABLE
,ENT

*i LL� ANSWER�THE�EASY�B IT�FIRST�� &ITHER�OF�
THE�TERMINAL� SOFTWARE�PROGRAMS�
MENTIONED�ABOVE� 5&3.�AND�
/$0..�WILL� BE�SUITABLE�� )OWEVER� *�
HAVE�NOT�BEEN� ABLE�TO �FIND�OUT�ANY

INFORMATION�ABOUT�TH IS�PARTICULAR�
MODEM�SO� REALLY�DONiT �KNOW� IF�IT� IS�
GOING�TO�BE�ANY�GOOD�TO�YOU��5HE�ONLY�
WAY�TO�FIND�OUT� IS�TO� TRY�IT��:OU�SHOULD�
BE�ABLE�TO �GET�A�POWER�SUPPLY�FROM�
AN�ELECTRONICS�SHOP�� �SOMEWHERE� LIKE�
YOUR�LOCAL�5ANDY�WOULD�BE�A�GOOD�BET��
5AKE�THE�MODEM�ALONG�AND�THEY�WILL�
BE�ABLE�TO� SOURCE�A�SUITABLE�POWER�
SUPPLY�

$ONNECT�THE�MODEM�TO�YOUR�
"MIGA�AND� RUN�THE�TERMINAL� SOFTWARE��
:OU�CAN�TE LL� I F �THE�MODEM� IS�TALKING�
TO�YOUR�COMPUTER�AND�VICE�VERSA�BY�
TYPING�IN�THE�)AYES�$OMMAND� j"5k �
WHICH� SHOULD�GET�THE�RESPONSE�OF�
j0,k �

*F�THAT�WORKS� THEN�TRY�CONNECTING�
TO�A�##4�AND�SEE�HOW�YOU�GET�ON��
#ECAUSE�YOU�DONiT �KNOW�THE�SPEEDS�
OF�THE�MODEM� IN�QUESTION� *�WOULD�
SUGGEST�STARTING�O FF�WITH�A������
CONNECT�AND�THEN�EXPERIMENTING�WITH�
HIGHER�	OR� LOWER
�SPEEDS� DEPENDING�
HOW�SUCCESSFUL�YOU�WERE�

.OST�MODEMS�THESE�DAYS�ARE�
)AYES�COMPATIBLE�� �THAT� IS� THEY�
CONFORM�TO�THE�STANDARD�SET�BY�)AYES�
MODEMS�� �WHICH�MAKES�THEM� ALL�
FAIRLY�STANDARD� TO�USE�� *F�TH IS�MODEM�
IS�VERY�OLD�AND�NOT�)AYES�COMPATIBLE�
*iM�AFRAID�YOU�MAY�JUS T�HAVE�BOUGHT�A�
TURKEY�� 3

% L YK �FG L�NAKM9DDQ�KH=;L9;M D9J
� :M L� 0!.) �AK�9F �=9KQ�LG��
MK=�Q = L �;GEHJ=@=FKAN=�;GEEK�HJG?J9E �� �9F< �AL �K �, �

##4�� �#ULLETIN�#OARD�4YSTEM�
-IKE�AN�ELECTRONIC�NOTICE�BOARD�
ONLY�YOU� READ�FROM� IT�OR�WRITE�TO � IT�
OVER�THE�MODEM� LINE�

.ODEM�� �"CRONYM�FOR�.0DULATOR�
� �%&.ODULATOR��"N�ELECTRONIC�
DEVICE�THAT�ENABLES�YOUR�"MIGA�TO�
SEND�AND� RECEIVE�MESSAGES�OVER�
THE�TELEPHONE� LINES�

".*("�4)011&3�a�*446&����a�+"/6"3:� ����
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THIS�DISK�INFORMATION�SO�THAT� *�CAN�
REPRODUCE�THE�STILLS�FOR�VIEWING�ON�
MY�"MIGA���� �*iD�ALSO� LIKE�TO�BE�
ABLE�TO�PRINT�THEM�OUT�
.ARTIN�%AVIES
8ESTERHAM
,ENT

5HERE�ARE�A�NUMBER�OF�PUBLIC�DOMAIN�
PROGRAMS�AVAILABLE�FOR�THE�"MIGA�THAT�
CAN�TRANSLATE� PICTURES�STORED� IN�
EITHER�45�/EOCHROME�OR�%EGAS�
FORMAT�TO �THE�"MIGA�S�OWN� *''�
FORMAT��5HE� BEST�THING�TO�DO� IS�TO�
HAVE�A�CHAT�WITH�YOUR�FRIENDLY�1%�
SUPPLIER�	SEE�THE�DIRECTORY�OF�1%�
LIBRARIES�ON� PAGE� ���
��5HEY�WILL� BE�
ABLE�TO � POINT�YOU� IN� THE�DIRECTION�OF�
THE�CORRECT�1%�DISK�� #ETTER�STILL� HAS�
YOUR�FRIEND�GOT�A�COPY�OF�%1AINT�FOR�
THE� 45 � *F�SO� THEN� SIMPLY�GET�HIM�TO�
LOAD�HIS� PICTURES� INTO�TH IS� PROGRAM�
AND�SAVE�THEM�OUT�AS� *''�ON�THE�45��
5HEN�ALL� YOU�NEED�TO�DO� IS� READ�THE�
DISKS�

*N�ORDER�TO � READ�YOUR�FRIENDiS�45�
DISKS� YOUiLL� NEED�A�COPY�OF�A�
PROGRAM�CALLED� $ROSS%04��5HIS� IS�
BUILT� INTO�THE�8ORKBENCH�����
UPGRADE� OR� IF�YOU� HAVENiT �ALREADY�
UPGRADED�CAN� BE� BOUGHT�SEPARATELY��
0R�YOU� COULD� TRY�THE�1%�ALTERNATIVE�
CALLED�.ESSY%04�� $ROSS%04�AND�
.ESSY%04�SIMPLY�ENABLE�YOUR�"MIGA�
TO� READ� 1$�FORMAT�	THAT� IS� .4�%04
�
DISKS��5HE�45�USES�A�DISK�FORMAT�
THAT� IS� ALMOST� IDENTICAL� TO�.4�%04�
FORMAT�WHICH�THESE� PROGRAMS�CAN

COPE�WITH�� �OR�NEWER�45S� CAN� READ�
GENUINE�.4�%04�DISKS�WHICH�WOULD�
BE�MORE� RELIABLE�FOR�THIS� PROCESS��
6SING�$ROSS%04�OR�.ESSY%04�
SIMPLY�PULL�THE� IMAGES�ACROSS�ON�TO�
YOUR�"MIGA� CONVERT�THEM�TO� *''�	IF�
YOUR�FRIEND� HASN�T�ALREADY�DONE�SO�
USING�%1AINT�45
� AND�THEN� LOAD�THEM�
INTO�%1AINT�ON�YOUR�"MIGA��:OU�LL�
THEN� BE�ABLE� TO�PRINT�THEM� LIKE�ANY�
OTHER�%1AINT�PICTURE��+)

 *�8',% ��5 �7 ��2�
.�1!�*

*� AM�TRYING�TO�PROGRAM�
IN�1ASCAL� BUT� *�HAVEN�T�
GOT�A�SINGLE�BOOK�ABOUT�
PROGRAMMING�IT�ON�THE�
"MIGA�� �*�CAN�ONLY�FIND�

BOOKS�ABOUT�PROGRAMMING�1ASCAL�ON�
THE�1$��$OULD�YOU�NAME�SOME�
BOOKS 

*� HAVE�HEARD�SOME�RUMOURS�
ABOUT�AN�"MIGA������WITH�ONE�
������CHIP�AS�A�MAIN�PROCESSOR�
RUNNING�AT�A�SPEED�FIVE�TIMES�FASTER�
THAN�THE�1ENTIUM�� 	5HATiS�
���.))Z�SO� *�DOUBT�IT�
� *T�WOULD�
ALSO�HAVE�TWO�� �YES�TWO�� ������S�
FOR�HANDLING�VIDEO�AND�SOUND�AND�
@.B�OR���.B�OF�GRAPHICS�3".�
GIVING����BIT�AND����BIT�GRAPHICS�
*T iS�VERY�DISAPPOINTING�THAT�THIS� IS�
THE�MINIMUM�AMOUNT�OF�3".�TO�USE�
THESE�COLOURS�

*� HAVE�ALSO�HEARD�ABOUT�A�NEW�
PROJECT�BETWEEN�*#.�AND�"TARI�
5HEY�HAVE�PLANS�FOR�THE�ULTIMATE

MULTIMEDIA�MACHINE�WHICH�WOULD�
HAVE�A����BIT�3*4$�$16�AND�A�STATE��
OF�THE�ART�%41��8HAT�DO�YOU�THINK�OF�
THESE�RUMOURS 
+OHN�7ERSNEL�
"VON

1ASCAL� IS� NOT�A�PARTICULARLY�POPULAR�
CHOICE�OF�PROGRAMMING� LANGUAGE�ON�
THE�"MIGA� SO� *iM� AFRAID�THERE� ISN �T�
THAT�MUCH� IN� THE�WAY�OF�CHOICE��5HE�
BEST�THING�TO�DO� IS�TO �BUY�A�GENERAL�
BOOK�ON� 1ASCAL� AND�THE�30.� ,ERNEL�
3EFERENCE�.ANUALS� FROM�
$OMMODORE�WHICH�EXPLAIN� HOW�TO�
PROGRAM�FOR�THE�"MIGA�� )I4OFTiS�
DOCUMENTATION�WILL� TE LL�YOU� HOW�TO�
USE�"MIGA�SPECIFICS�

"S� FOR�THE�"����� *iM�AFRAID�THIS�
RUMOUR� IS� TOTALLY�UNTRUE�� *T�WAS�A�
HOAX�� 0NE�SMALL� POINT�� TO � BE� FIVE�
TIMES�FASTER�THAN�THE� 1ENTIUM� 	THE�
NEW� *NTEL� CHIP� SOMETIMES�CALLED� THE�
j ��� k � USED� IN� THE� NEW�GENERATION�OF�
1$�COMPATIBLE
� THE�������DOES� NOT�
HAVE�TO�ACTUALLY�OPERATE�AT����.)Z��
*T�COULD�BE�FIVE�TIMES�FASTER�AND�BE�
���.)Z�OR���.)Z�� *T� IS�THE�ACTUAL�
RAW� PROCESSING�POWER�THAT� IS�
RELEVANT� NOT�THE�CLOCK�SPEED�OF�THE�
CHIP��5HE������� IS�AN�EXCEPTIONALLY�
WELL� DESIGNED�CHIP� AND�AT���.)Z�
	THE�FIRST�VERSION�THAT�WILL� BE�
AVAILABLE� SOME�TIME�EARLY�NEXT�YEAR
�
IT�OFFERS�OVER�THREE�TIMES�THE�
PERFORMANCE�OF�A���.)Z�������
WHICH�MEANS�ABOUT���.*14� 	.ILLION�
*NSTRUCTIONS�1ER�4ECOND
�MAYBE�A

LITTLE�MORE�� .OTOROLA�CLAIM�THA T�THEY�
WILL� BE�ABLE�TO�MAKE������S�
OPERATING�AT����.)Z�OR�MORE�WHICH�
IS�MORE�THAN� ����.*14�� �EXTREMELY�
FAST�� THE�EQUIVALENT�O F�ABOUT� ����
"���S�

5HE� *#.�"TARI� PROJECT� IS� NO�
RUMOUR�� IT� IS� THE�+AGUAR�GAMES�
CONSOLE� DESIGNED� AND�MARKETED�BY�
"TARI� BUT�CONTAINING�SOME� *#.�MADE�
COMPONENTS��5HE�PROCESSOR� IS�
ACTUALLY����BIT�� �THE�SAME�������
CHIP�AS� IN� YOUR�"MIGA�� �BUT�THERE� IS�
ALSO�A�CUSTOM����BIT�GRAPHICS�
PROCESSOR�CALLED� j5OMk� AND� A����BIT�
%IGITAL�4IGNAL�1ROCESSOR�CALLED�
j+ERRY�� FOR�THE�SOUND�SIDE�OF�THINGS��
5HE�+AGUAR�WILL� COST�_���� IN�THIS�
COUNTRY� BUT� IT� ISNiT �THE�ULTIMATE�
MULTIMEDIA�MACHINE�BY�A� LONG�WAY�� �
AT� LEAST� NOT�YET�� �JU S T�A�GAMES�
CONSOLE�� *TS�DESIGN� SEEMS�TO� BE�JUS T�
CATCHING�UP�WITH�THE� CUSTOM�CHIP��
BASED�ARCHITECTURE�WHICH�THE�"MIGA�
HAS�ALWAYS�HAD��WEi LL� HAVE�TO� SEE�
HOW�WELL� IT�STACKS�UP�AGAINST�THE�
LIKES�OF�$OMMODOREiS�WELL�RECEIVED�
NEW�$%���CONSOLE�� 54

.1��5 - , 2 �.0',2
*�HAVE�INSTALLED�
1AGE4ETTER�� �AS�PER�
THE�ON�DISK
INSTRUCTIONS�� *� INSTALLED�
A�DISK�OF�$('ONTS� THE�

CLIP�ART�ON�TO�ITS�OWN�DISK�AND�THE�
$ANON#+*0�DRIVER�ON�TO�THE�
14�LNSTAIL�DISK�	%ISK��
�� *� LOADED

�&#(#�� �)��� �&#(#�� �)��� �&#(#�
.)�3�-#'*-)(�
���/!-�
�()."�,�
,����,�-�

� ) � #( ! � R� * , ) ! , � '
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"UTHOR�� .ATTHEW�'L
1ROGRAM�� 5EXT�1RO�
-ANGUAGE�
1ROBLEM�� 3OUTINE�PROD

INCONSISTENT� RESULTS�AND�
RANDOM�CRASHES

5HIS�MONTH�WE�RE�DEALING�WITH�A�$��
RELATED�PROBLEM�� 5HE�AUTHOR�RUNS�A�
BULLETIN� BOARD� AND�HAS�WRITTEN�
HIMSELF�A�SMALL� UTILITY�FOR�PRODUCING�
STATISTICS�ON�MESSAGES� LEFT�ON� THE�
##4��5HE�MESSAGES�ARE�SINGLE�FILES�
WHICH� ARE� READ� INTO�MEMORY�AND�THEN�
PROCESSED��5HE� PROBLEM� IS�THAT� IF�THE�
SAME�MESSAGE� IS� PROCESSED�TWICE�
THE�PROGRAM�DOES�NOT�WORK��"NOTHER�
PROBLEM� IS�MORE�MYSTERIOUS��
OCCASIONALLY�THE�PROGRAM�CRASHES�
WHEN� IT� IS�ABOUT�TO �READ� IN� ANOTHER�
MESSAGE�

#OTH�THESE� PROBLEMS�WERE�
RELATIVELY�STRAIGHTFORWARD�TO�SOLVE�
AND�BOTH� ARE�WISE� LESSONS�TO� LEARN� IF�
YOUiRE� PROGRAMMING� IN�$��8ONDERFUL�
THOUGH�THE� LANGUAGE� IS� SOME�TYPES�
OF�BUGS�HIDE� PARTICULARLY�WELL� IN� IT�� 5O

FIND�THESE�WE�FIRST�NEED�TO�
UNDERSTAND�HOW�THE� PROGRAM�WORKS��
'ROM�THE�COMMAND� LINE�YOU�CAN�
ENTER�THE�NUMBER�OF�A�MESSAGE�TO�BE�
LOADED��5HEN�TYPING�A�STATISTIC�
COMMAND�GETS� INFORMATION�ABOUT�
THA T�MESSAGE��:OU�CAN�THEN�GET�THE�
STATS�ON�THE� SAME�MESSAGE�WITHOUT�
HAVING�TO� RE�LOAD� IT� AND�TH IS � *S�WHERE�
THE�PROBLEM� LIES��5HE�FIRST�THING�THE�
STATISTICS� ROUTINE�DOES� IS�THIS�
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2UITE�SIMPLY� TH IS�SCANS�FOR�THE�FIRST�
NEW�LINE�AND�REPLACES� IT�WITH�A�ZERO��
5HIS�GIVES�US�A�STRING�O F�THE�FIRS T� LINE�
OF�THE�MESSAGE�� *F�TH IS� IS�THE� LONGEST�
LINE� IT� IS� REMEMBERED� AND�THE�
LENGTH�OF�THE� LINE� IS� ADDED�TO�THE�
MESSAGE�TOTAL� AND� SO�FORTH�UNTIL�
THERE� IS�NO�MORE�MESSAGE� LEFT��5HE�
CATCH� IS� IF�YOU�THEN�CALL� THIS� ROUTINE�
AGAIN�WITHOUT�RELOADING�THE�MESSAGE�
IT�SHOWS�

HAJ������ I=T�HEJA�?D=NO�[��

ON�THE�SCREEN��5HIS� IS�BECAUSE�THE�
STRCHR�COMMAND�WHICH�
SEARCHES�FOR�AN� OCCURRENCE�
OF�A�PARTICULAR�CHARACTER�
IN� A� STRING� CANiT � FIND�ANY�
=N �S � 	NEWLINE
�ANY�MORE�
BECAUSE�THEY�WERE�ALL�
REMOVED�AND� REPLACED� BY�
� iS�THE�FIRST�TIME�THE�
ROUTINE�WAS�CALLED�

8ATCH�OUT�FOR�THIS� SORT�OF�
THING��"LWAYS� REMEMBER�THAT� IF�YOU�RE�
ALTERING�DATA� IN�MEMORY�FOR�A�
PARTICULAR�OPERATION�MAKE�SURE�THAT

YOU�ARENiT �GOING�TO�AFFECT�FURTHER�
OPERATIONS� IN�THE� FUTURE��5HIS�APPLIES�
PARTICULARLY�FOR�SOMETHING�LIKE�THIS�
WHICH�ACTUALLY�PROCESSES�AN�AREA�OF�
MEMORY�

*T�WOULD�BE� POSSIBLE�TO �FIX�THIS�
BUG�VERY�EASILY�BY�ADDING�AFTER�THE� *'�
LINE� THE�FOLLOWING� LINE�


PATP<LPN � = N � �

5HIS� REPLACES�THE�NEWLINE�CHARACTER�
5HE�NEXT�PROBLEM�WAS�SLIGHTLY�

MORE�DIFFICULT�TO �TRACK�DOWN�
PARTICULARLY�BECAUSE� IT�DID�NOT�
HAPPEN�EVERY�TIME�� *� EVENTUALLY�
NARROWED� IT�DOWN�TO�A� RATHER�COMPLEX�
ROUTINE� RESPONSIBLE� FOR� LOADING�A�
GROUP�OF�MESSAGES� INTO�MEMORY�AND�
REMEMBERING�WHERE�THEY�ALL�WERE� IN�A�

SPECIALLY�DESIGNED�STRUCTURE��
5HIS�STRUCTURE�HELD�
INFORMATION�ABOUT�THE�
TOTAL�NUMBER�OF�MESSAGES�
LOADED�AND�THE�AMOUNT�OF�
MEMORY�USED� AND�A�
LINKED� LIST�O F�MESSAGE�
DATA��5HE�PROBLEM� LAY� IN�

THE� FIRST� LINE�OF�CODE� IN� THE�
ROUTINE� ALTHOUGH�TH IS�WAS�THE� LAST�

PLACE� *� LOOKED�

EB� �IOC<>=OA�IAOO=CAO<
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THE�PROGRAM�AND�EVERYTHING�WORKED�
FINE�UNTIL� *�CAME�TO�PRINT��"LL� *�GET�IS�
THE�MESSAGE�� j 1RINTER�DRIVER�NOT�
GRAPHICS�CAPABLEk �� *iM�STUCK��)ELP��
1�-OCKET�	COMPUTER�MORON

*RLAMS�OiTH�)EIGHTS�
-ANCS

5HE� REASON�YOU�GET�THE� j1RINTER�DRIVER�
NOT�GRAPHICS�CAPABLE�� MESSAGE� IS�
THA T�ALTHOUGH�YOU� HAVE�COPIED� THE�
$ANON#+*0�DRIVER�ON�TO�THE�
1AGE4ETTER�BOOT�DISK� THE� j SYSTEM��
CONFIGURATIONk� � �WHICH� IS�THE�FILE�THAT�
TE LLS� THE�"MIGA�WHICH� PRINTER�DRIVER�TO�
LOAD�AND�WHAT�SETTINGS�TO �USE�
	AMONG�OTHER�THINGS
�� � IS�STILL� SET�TO�
LOAD�THE� PRINTER�DRIVER�CALLED�
jGENERICk ��5O�CHANGE� IT�SO�THAT�THE�
#+����DRIVER� IS� LOADED�YOU� NEED�TO�
USE�THE�1RINTER�PROGRAM� IN� THE�1REFC�
DRAWER�O F�YOUR�8ORKBENCH�DISK�

5HE�BEST�THING�TO�DO� IS�DELETE�THE�
MASSIVE�$LIPS�IZH�FILE� ON�THE�
1AGE4ETTER�� �BOOT�DISK� CREATE�A�
DRAWER�ON�THAT�DISK�CALLED�1REFS�AND�
COPY�THE�1RINTER�AND�1RINTER(FX�
PROGRAMS�FROM�THE�1REFS�DRAWER�ON�
THE�8ORKBENCH�DISK�	OR�THE�&XTRAS�
DISK� IF�IT�S �8ORKBENCH� ���
� INTO�THE�
NEW�1REFS�DRAWER�ON�YOUR�1AGE4ETTER�
� �BOOT�DISK�� /OW�RE�BOOT�THE�
MACHINE�WITH� THE�1AGE4ETTER�� �DISK�
OPEN�THE�1REFS�DRAWER�AND� RUN� THE�
1RINTER�PROGRAM�

4ELECT�THE�$ANON#+*0�DRIVER�� 4ET�
1APER�5YPE�TO�'ANFOLD��4ET�1APER�
4IZE�TO�8IDE�5RACTOR��4ET�1APER

-ENGTH� 	LINES
�TO����� -EAVE�-EFT�
.ARGIN�	$HARS
�AT����4ET�3IGHT�
.ARGIN� 	$HARS
�TO �����4ET�1RINT�
1ITCH�TO����1ICA� 1RINT�4PACING�TO �>�
*PI� 1RINT�2UALITY�TO �-ETTER��/OW�4AVE�
THOSE�SETTINGS�TO�WRITE�A�NEW�
j SYSTEM�CONFIGURATIONk� FILE�TO �YOUR�
1AGE4ETTER�� �DISK��5HE� IMPORTANT�
SETTINGS�FROM�THE�1RINTER(FX�PROGRAM�
CAN� BE� CONTROLLED� FROM�THE�
1AGE4ETTER�� �PRINT� REQUESTER� SO�YOU�
NEEDNiT �WORRY�ABOUT�RUNNING�THAT�
PREFS� PROGRAM�UNLESS�YOU�WANT�TO�
MAKE�A�CERTAIN�GRAPHICS� SET�UP�
PERMANENT��&3

.322',%�2&#� --2� ',
*�HAVE�BEEN�WORKING�
WITH�"MIGA%04�SINCE� *�
TRADED� IN�MY�OLD�"����
FOR�A�NEW�"������ *�
HAVE�MANAGED�TO�GAIN�

A�LITTLE �UNDERSTANDING�OF�BOOTBLOCKS�
THE�DIRECTORY�STRUCTURE�OF�AN�
AVERAGE�DISK�AND�SO�ON��5HE�
PROBLEM�*� HAVE� IS�WITH�MY�NEW�COPY�
OF� ,9AF L�%2 ��#��

*� FOLLOWED�ALL�THE�INSTRUCTIONS�ON�
HOW�TO�DECRUNCH�THE�DISK�BUT�
UNFORTUNATELY�THERE�DOESNiT �SEEM�TO �
BE�A�BOOTBLOCK�ON�THE� RESULTING�
 ,9AF L�PROGRAM�DISK��8ITHOUT�THE�
BOOTBLOCK� LOADING� ,9AF L�IS�A�VERY�
TIME�CONSUMING�TASK�� *�PHONED�
&LECTRONIC�"RTS�TO�ASK�THEM�HOW�TO�
PUT�A�BOOTBLOCK�ON�THE� ,9AF L�DISK�
BUT�THEY�TOLD�ME�IN�NO�UNCERTAIN�
TERMS�THAT�IT�WAS�IMPOSSIBLE��#EING

A�BIT�G>�9 �STUBBORN�CHAP� HOWEVER� *�
THOUGHT� *iD�HAVE�A�GO�AT�INSTALLING�
THE�DISK�WITH�A�STARTUP�SEQUENCE�
MYSELF��"FTER�A�FEW�HOURS� *�HAD�A�
BOOT�BLOCK�ON�THE�MAIN� ,9AF L�DISK�
AND�A�SMALL�8ORKBENCH��#UT�
ALTHOUGH� ,9AF L�NOW�LOADS�FINE�
 ,9AF L�ONLY�ALLOWS�ME�TO�USE�THE�
OLD�PRE�"("�SCREEN�MODES�

*�THINK�*iVE�MISSED�SOME�FILES�
WHICH� *�SHOULD�HAVE�COPIED�ACROSS�
BUT� *� AM�ABSOLUTELY�STUMPED��8HY�
DID�&"� INSIST�ON�MAKING� ,9AF L�ONLY�
USEFUL�TO�HARD�DRIVE�OWNERS � *�CANiT �
AFFORD�SUCH�A� LUXURY�SO�*�D�
APPRECIATE�IT �IF�YOU�COULD�TELL�ME�
WHAT�*� NEED�TO�DO�TO�GET�MY�COPY�OF�
 ,9AF L�TO�ACCESS�THE�"("�SCREEN�
MODES�
+ASON�)ARDY
4ANDHURST
#ERKSHIRE

:OU�WERE�VERY�NEARLY�THERE� +ASON��"LL�
YOU� NEED�TO�DO�TO�GET�YOUR�COPY�OF�
%1AINT�*7�"("�TO� RECOGNISE� THE�"("�
SCREEN�MODES� IS� TO� COPY�THE�DRAWER�
CALLED�.ONITORS�THAT�CAN� BE�FOUND� IN�
THE�%EVS�DIRECTORY�ON�YOUR�
8ORKBENCH� ����BOOT�DISK�TO�THE�%EVS�
DIRECTORY�O F�YOUR�%1AINT�DISK�� .AKE�
SURE�THAT�THE� FILE�1"-� IS� IN� THIS�
DIRECTORY�AND�THEN� ADD�TH IS� LINE� TO�
YOUR�%1AINT�STARTUP�SEQUENCE�

#$41�,KJEPKNO�/ +

*F�EVERYTHING�ELSE� IS� OKAY� %1AINT

"�,�1�,�

SHOULD� NOW�ACCESS�THE�"("�SCREEN�
MODES�� &$

+ '11 ',% �!&'.
4YSLNFO�TELLS�ME�THAT�
MY� LATE�MODEL�"���� IS�
FITTED�WITH�AN�����"�
"GNUS�CHIP�� *�WAS�
UNDER�THE� IMPRESSION�

THAT�THIS�DEVICE�ENABLED�THE�"MIGA�
TO�USE��.B�OF�$HIP�3".� BUT�"7"*-�
TELLS�ME� *�ONLY�HAVE����,�WITH�THE�
REMAINING��.B�BEING�CONFIGURED�AS�
'AST�� *S�THERE�ANY�WAY�TO� INCREASE�
THIS�OR�DO� *� NEED�TO�REPLACE�THE�
"GNUS�CHIP 
"DRIAN�)OWELL
4WANSEA
8EST�(LAMORGAN

5HERE�ARE�A�COUPLE�OF�POSSIBILITIES�
HERE� NONE�OF�WHICH� SUGGESTS� SOME�
FAULT� IN�"GNUS�� 'IRST� IT�MAY�BE�THAT�
4YSLNFO� IS� READING�YOUR�"GNUS� CHIP�
INCORRECTLY�� �BUT� *� DOUBT�THAT�� *T� IS�
MORE� LIKELY�THAT�THE� PROBLEM� LIES�WITH�
THE�5RAPDOOR�EXPANSION�CARDS�YOU�
ARE�USING��5HE�"����S� TRAPDOOR�SLOT�
IS�DESIGNED�TO�ACCEPT����,�OF�
EXPANSION�MEMORY�	'AST�OR�$HIP�
DEPENDING�ON�THE� CONFIGURATION�OF�THE�
BOARD�AND�"GNUS�FITTED
�� 4OME�
MANUFACTURERS�BYPASS�THE�NORMAL�
CONFIGURATION� AND�OFFER�EXTENDED�
VERSIONS� ALTHOUGH�THEY�ARE� LIKELY�TO�
CONFLICT�WITH� THE�STANDARD� SETUP��5HIS�
IS�THE�AREA�YOU� SHOULD� ADDRESS� FIRST�

:OU�CAN� CHECK� IF�YOUR�"GNUS� IS

�&#(#�� �)��� �&#(#�� �)��� �&#(#�
3JHK=@'AOO=CAO� 7 
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8ELL� IT�LOOKS�HARMLESS�ENOUGH� BUT�
THE�6NLOAD.ESSAGES�ROUTINE�DOES�A�
LOT�O F�MEMORY�DE�ALLOCATION�AND�
RESOURCE�FREEING�� *T�ALSO�DOES�NO�
ERROR�CHECKING�AND�ASSUMES�THA T�THE�
CALLER�IS�PASSING� IT�A�POINTER�TO�A�
.SG-OADED�STRUCTURE�WHICH� IS�VALID��
)ERE� IS�A� SNIPPET�OF�THE�
6NLOAD.ESSAGES� ROUTINES�
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5HERE�ARE�ACTUALLY�TWO�PROBLEMS�
HERE� BUT�ONLY�ONE� IS�CAUSING�THE�
PARTICULAR�BUG�IN�QUESTION��5HE�FIRST� IS�
THA T�IF �THE�.SG-OADED�STRUCTURE�
PASSED� IN�JU S T�HAPPENED�TO�CONTAIN�
GARBAGE� OR� INCORRECT�DATA� THE�
'REE.EM�STATEMENTS�ARE�QUITE� LIKELY�
TO �GO�WRONG�� *N�MOST�CASES�TH IS� IS�
LIKELY�TO�CAUSE�A�'REE.EM�TWICE�
GURU�TO�OCCUR��0NE�SOLUTION� IS� TO

ENSURE�THAT�YOU�NEVER�PASS�TH IS� SORT�
OF�ROUTINE�AN� INCORRECT�STRUCTURE�� THE�
OTHER�IS� TO�CHANGE�THE�FIRST�'REE.EM�
LINE�TO � READ�

EB� �IH�>HK?G<N=I	� 2 \
%NAA,AI�IH�>HK?G<N=I	��

2UITE�A�HARMLESS� CHANGE� ONLY�THIS�
TIME� IF�ML��BLOCK�RAM� IS�9�THEN�
'REE.EM�CANiT �BE�CALLED��8HAT�THIS�
DOES�NOT�COPE�WITH� IS� IF�THE�AREA�THAT�
IS� FREED�WAS�NOT�ALLOCATED� IN�THE�FIRST�
PLACE�

#EFORE�WE� LEAVE�TH IS�PARTICULAR�
CHUNK�OF�CODE� NOTE� THE�TWO�
COMMANDS� IN�THE�WHILE�STATEMENT��
5HE� SECOND�ONE� READS� INFORMATION�
OUT�O F�A�BLOCK�OF�MEMORY�THAT�WAS�
JUS T� FREED� IN� THE� LINE�ABOVE�� *TiS�
POSSIBLE�THAT�ANOTHER�TASK�MIGHT�
GRAB�THAT�MEMORY�BETWEEN�THE�TWO�
LINES�� 6NLIKELY� BUT�POSSIBLE��5HE�
OTHER�PROBLEM�MIGHT�ARISE� SHOULD�
$OMMODORE�EVER�PUT� PROPER�MEMORY�
PROTECTION� IN� BECAUSE�THE�SECOND�
LINE�WILL� FAIL� BECAUSE�THA T�MEMORY�NO�
LONGER�BELONGS�TO�THAT�TASK�

"LTHOUGH�THERE�HAVE�BEEN� A�
COUPLE�O F�THINGS� SOLVED�THERE� THESE�
WERE�NOT�THE�ACTUAL� CAUSE�O F�THE�
PROBLEM��5HE� REAL� PROBLEM� LAY� IN� THE�
ROUTINE�THAT� LOADED�ALL� THIS�DATA� IN

THE�FIRST�PLACE�AND�CREATED�THE�
STRUCTURES� BECAUSE�THE�AUTHOR�WAS�
STARTING�WITH�A� STRUCTURE�WHICH�WAS�
CREATED� LOCALLY�ON�THE�STACK� FILLING� IT�
IN�� AND�THEN�COPYING� IT�TO�AN� AREA�OF�
MEMORY�� *F�IT�WENT�WRONG�AT�ALL� IT�
SIMPLY�RETURNED� BUT�UNFORTUNATELY�
STILL� COPIED�THE� STRUCTURE�TO� THE�
DESTINATION�MEMORY��5HE� RESULT�WAS�
THAT�ALL� THE�UN�INITIALISED�FIELDS�	WHICH�
DIDNiT �GET�FILLED� IN�BECAUSE�
SOMETHING�WENT�WRONG
�CONTAINED�
GARBAGE� AND�HENCE�CALLS� TO �THE�
6NLOAD.ESSAGES�ROUTINE�WOULD�
CAUSE�SOME�SPECTACULAR�PROBLEMS�

"N�EASY�FIX�TO �THIS�WAS�PLACED�
SHORTLY�AFTER�THE�BEGINNING�O F�THE�
ROUTINE�� IT�ENSYRES� THAT�THE� STRUCTURE�
CONTENTS�ARE�ALL� SET�TO�ZERO�

IAIOAP�IH�� ��� OEVAKB�
`
�OPNQ?P�,OC+K=@A@		�

5HIS� SIMPLY�CLEARS� THE�ENTIRE�
STRUCTURE�

5HE�MORAL�O F�TH IS�PARTICULAR�STORY�
IS�THAT�ANY�STRUCTURE�OR�VARIABLE�
CREATED� LOCALLY� IN� A�ROUTINE� IS�
ALLOCATED�ON�THE�STACK�� 5HIS�MEANS�
THA T�UNLESS�YOU�SPECIFICALLY�PUT�
SOMETHING�SENSIBLE� IN� IT� IT�WILL�
CONTAIN� A� RANDOM�VALUE�DEPENDING�
ON�WHAT�WAS�ON�THE�STACK��5HIS�WILL

CAUSE�RELIABILITY�PROBLEMS�� *F�YOU�
WANT� IT� TO�BE� INITIALISED�TO�ZEROS� YOU�
HAVE�TO�DO� IT�YOURSELF�� (LOBAL�
VARIABLES�ARE�NOT�AFFECTED�BY�TH IS�
PARTICULAR�PROBLEM�

$�MAKES� IT�VERY�EASY�FOR�YOU�TO�
HAVE�BUGS� LIKE�THE�ABOVE�� &VEN�
EXPERIENCED�$�PROGRAMMERS�FALL� FOUL�
OF�TH IS�SORT�O F�THING��5HE�ONLY�WAY�TO�
EFFECTIVELY�HELP� REDUCE�THIS� SORT�OF�
PROBLEM� IS� TO� KEEP�YOUR�CODE�WELL��
DOCUMENTED�AND�ORGANISED�� "T� LEAST�
THEN� IF �YOU�DO�HAVE�A�PROBLEM�YOU�
STAND�A�CHANCE�OF�FINDING� IT�

+"3(0/�
#645*/(

4TRING�� �"�SPECIAL� KIND�OF�$�
VARIABLE� ACTUALLY�CREATED�AS� AN�
ARRAY�OF�CHARACTER�ELEMENTS��
4TRINGS� ARE� USUALLY�PASSED�
BETWEEN�FUNCTIONS�BY�PASSING�
POINTERS�HOLDING�THEIR�ADDRESSES�

4TRUCTURE�� �"�CLASS�OF�DATA�
STORAGE� IN�$�WHEREBY�A�GROUP�OF�
PRIMITIVE�DATA� TYPES���FOR�EXAMPLE�
INTEGERS� STRINGS�AND� REALS���ARE�
JOINED�TOGETHER�IN� A�PARTICULAR�
ORDER�TO �FORM�A�USER�DEFINED�TYPE�

".*("�4)011&3�m �*446&����m �+"/6"3:� ����



CONFIGURED�CORRECTLY�BY�FITTING�THE�
STANDARD����,�EXPANSION� AND�
TESTING�THE� AMOUNT�OF�$HIP� 3".�
AVAILABLE�� *F�TH IS� STILL� REGISTERS�AS�
���,� THEN�YOU�WILL� NEED�TO�CHECK�
"GNUS�AND�MAKE�SOME�OTHER�
MODIFICATIONS�TO�THE�BOARD� 	THEY�VARY�
ACCORDING�TO�THE� REVISION
�� *T�IS�MORE�
LIKELY�THAT�YOU�WILL� NEED�TO� CONTACT�
THE�SUPPLIER�O F�THE�EXTENDED� 3".�
BOARD� AND� SEE� IF�THERE� IS� ANY�WAY�TO�
UTILISE�THE�EXTRA� ���,�FOR�$HIP�
MEMORY�� *�WOULD�SUGGEST� THOUGH�
YOU� ARE�PROBABLY�BETTER�O FF�LEAVING�
THE�MACHINE� AS� IT� IS� UNLESS�YOU�HAVE�
A� LOT�O F�GRAPHICS�INTENSIVE�
APPLICATIONS�g �.B�OF�$HIP�3".� IS�
NOT�NECESSARY�FOR�THE�VAST�MAJORITY�O F�
USERS�AND�YOU�LL� USUALLY�NEED� A� LOT�OF�
'AST�TO� START�ENOUGH�APPLICATIONS�TO�
MAKE� IT�WORTHWHILE��.4

5 3 *$ , : � 1 0 * / 5
.Y�"�����HAS�A�1OWER�
$OMPUTING�ACCELERATOR�
WITH�'16�AND� *�WOULD�
LIKE�TO�MAKE�MORE�USE�
OF�IT��"M�*�CORRECT�IN�

THINKING�THAT�APPLICATIONS�HAVE�TO�
BE�SPECIFICALLY�COMPILED�TO�USE�THE�
'16 � *�WOULD�ALSO�LIKE�TO �KNOW�IF�
THERE�IS�ANY�WAY�*�CAN�PATCH�
OPERATIONS�TO�USE�THE�'16��
'URTHERMORE�DO�THE�MATHS�LIBRARIES�
USE�THE�'16�AND� IF�NOT�CAN�*�
REPLACE�THEM�WITH�SOMETHING�THAT�
DOES 
3ICHARD�.ARSH
#IRCHINGTON
,ENT

(ENERALLY�SPEAKING�THE� '16� SHOULD�
BE�TRANSPARENT� IN� OPERATION�� 4OFTWARE�
CAN�SENSE�WHETHER� IT� IS� PRESENT�AND�
LOAD�THE�APPROPRIATE� LIBRARIES� BUT�
TH IS� IS� j EXPENSIVEk� IN� CODE�SIZE�
-ARGE�APPLICATIONS�USUALLY�OPT�FOR�
MANUAL� USE�OF�THE�'16� BY�SUPPLYING�
TWO�VERSIONS�� �ONE�BASED�ENTIRELY�ON�
INTEGER�MATHS�AND�ANOTHER�USING�THE�
'16�� 'OR�TH IS� REASON�YOU� CANiT �PATCH�
THE� LIBRARIES�� �THEY�ARE�THE�WAY�THEY�
ARE��.4

# 3 & " , � 5 ) & � # " / ,
*�AM�TRYING�TO�USE�MY�
"MIGA�TO�ENTER�THE�
#ANK�OF�4COTLAND�)0#4�
SYSTEM�� *�CAN�GET�
CONNECTED�BUT�SEEM�TO �

RECEIVE�A� LOAD�OF�RUBBISH�� *�AM�USING�
"5ALK�***�AND�5ERM���� �WITH�THE�
CORRECT�PARITY�AND�SO�ON��%O� *�
REQUIRE�EXTRA�SOFTWARE�TO �
COMMUNICATE�WITH�)0#4 �*F�SO�
WHAT�AND�WHERE�CAN� *� PURCHASE� IT �
(AIL�.AC5EAR�
*SLE�OF�-EWIS�
4COTLAND

5HE�ANSWER� IS�FAIRLY�SIMPLE��YES� YOU�
DO� NEED�EXTRA� SOFTWARE�TO�CONNECT�TO�
)0#4��5HE� #ANK�OF�4COTLAND� USES� A�
7IEWDATA�SYSTEM�TO� RUN�)0#4�WHICH�
IS�THE�SAME�AS� IS� USED� BY�1RESTEL

AND�OTHER�SUCH�MESSAGE�BOARDS��5O�
CONNECT�SUCCESSFULLY�YOU�WILL� NEED�TO�
USE�TERMINAL� SOFTWARE�THAT� IS�WRITTEN�
FOR�7IEWDATA�USE��5HERE�ARE�TWO�
OPTIONS�AVAILABLE��5HE�FIRST� IS�
3UBY7IEW�WHICH� IS� A�COMMERCIAL�
PROGRAM�BUT�YOU�SHOULD�BE�ABLE� TO�
PICK� IT�UP�VERY�CHEAPLY� IF�YOU�CAN� STILL�
FIND� ANY�DEALERS�STOCKING� IT�� � IT� IS�
VERY� LONG� IN�THE�TOOTH�NOW��5HE�
SECOND�OPTION� IS� A�PUBLIC�DOMAIN�
PROGRAM�CALLED�4UPERTEXT�WHICH�YOU�
CAN�DOWNLOAD�FROM�MOST�#ULLETIN�
#OARDS�WITH�A� HEALTHY�FILE� AREA�OR�
PURCHASE�FROM�A�PUBLIC�DOMAIN�
LIBRARY�� �SEE�THE�DIRECTORY�OF�1%�
LIBRARIES�ON� PAGE� �����%8

 &#�%�,� #2
)AVING�RECENTLY�
UPGRADED�TO�AN�
"��������� *�WAS�
LOOKING�FORWARD�TO�A�
FLICKER�FREE�INTERLACED�

SCREEN�WHEN�USING�1RO1AGE�� �AND�
THE� INTERLACED�SCREENS�OF�%1AINT���
"("��%ISAPPOINTINGLY�THERE� IS�STILL�
FLICKERING�EVIDENT�� *�HAVE�GOT�THE�
"�����SOFTWARE�UPDATE�WHICH�CAME�
WITH�THE�"�����MONITOR�WHICH� *�
PURCHASED�AT�THE�SAME�TIME�AS�THE�
"�����
-�-ONG
(OSPORT
)ANTS�

5HERE�ARE�A�COUPLE�OF�THINGS�WHICH�
COULD� BE�CAUSING�YOU�PROBLEMS�WITH�
THE�FLICKERING��:OU� HAVE�TO�TELL�
8ORKBENCH�THAT�THE� FLICKER�FREE�
MODES�ARE�AVAILABLE�BEFORE� IT�WILL�
MAKE�USE�OF�THEM��5O�DO�TH IS�YOU�
NEED�TO�HAVE�TWO�FILES� j%#-1ALii�AND�
j%#-/54$k � PRESENT� IN�YOUR�
%EVS�.ONITORS�DRAWER��5O�FIND�OUT�
WHETHER�YOU� HAVE� THIS� IS�WHAT�YOU�
DO�� *N�YOUR�8ORKBENCH� PARTITION�ON�
YOUR�HARD�DISK� THERE� IS�A�%EVS�
DRAWER�� %OUBLE�CLICK�ON� TH IS� AND�
THEN�ON�THE�.ONITORS�DRAWER� INSIDE�
IT�� *F� IT�DOES� NOT�CONTAIN� THE� TWO�FILES�
MENTIONED� ABOVE� YOUi LL� FIND�THEM� IN�
THE�%EVS�4TORAGE�DRAWER��0PEN�THIS�
DRAWER�AND�DRAG�THEM�ACROSS�TO�THE�
%EVS�.ONITORS�DRAWER�AND�THEN�
DOUBLE�CLICK�ON�THEM�TO�GET�THEM�
GOING��:OU�THEN� HAVE�TO�ACCESS�THE�
PREFS�PROGRAM� j *$ONTROLk ��&NSURE

THAT�THE�GADGET� j.ODE�1ROMOTIONk� IS�
TICKED� AND�THEN�SAVE�

:OU�WILL� ALSO�HAVE�TO� ACCESS�THE�
j4CREEN.ODE�� PREFERENCES� AND�
CHANGE�YOUR�8ORKBENCH�TO�A� %#-�1"-�
VERSION�OF�THE�MODE��5HEN� RE�BOOT�
YOUR�"MIGA� AND�YOU� SHOULD� HAVE�
GLORIOUS� j 'LICKER�'REE�0�7ISION��� 54

1"�.�-�#(-#���
*�AM�PROGRAMMING�WITH�
%EV1AC�� �AND�WOULD�
LIKE�TO�KNOW�EXACTLY�
WHAT� IS�CONTAINED� IN�
THE�STRUCTURES�OF�SO�

MANY�OF�THE�-IBRARY�COMMANDS��'OR�
EXAMPLE� *NIT#IT.AP�REQUIRES�A�
POINTER�TO�A�#IT.AP�STRUCTURE�� *S�
THERE�A�BOOK�*�COULD�BUY�THAT�WOULD�
TE LL�ME�THIS� INFORMATION 
+OHN�-OCK
4ITTINGBOURN
,ENT

:OU� NEED�TO�BUY�THE�"MIGA�30.�
,ERNEL� 3EFERENCE�.ANUAL� *NCLUDES�
AND�"UTODOCS�THIRD�EDITION�
PUBLISHED� BY�"DDISON�8ESLEY��5HE�
*4#/� NUMBER� IS� ��������������� *T�
CONTAINS�ALL� THE� STRUCTURE�
BREAKDOWNS� AND�ALSO�A�DESCRIPTION�
O F�ALL� THE� -IBRARY�FUNCTIONS�ON�THE�
"MIGA�� *F�YOU�WANT�A� PROPER�
EXPLANATION�OF�THESE�STRUCTURES�
THOUGH�YOUi LL� NEED�ANOTHER�OF�THE�
30.�,ERNEL� 3EFERENCE�.ANUALS�
-IBRARIES�	*4#/��������������
��5HIS�
REALLY�REQUIRES�SOME�KNOWLEDGE�OF�$�
TO�UNDERSTAND� BUT� IT�EXPLAINS� HOW�TO�
USE�THE� -IBRARY�FUNCTIONS� AND�THE�
STRUCTURES� INVOLVED��5HE� *NCLUDES�AND�
"UTODOCS�BOOK�COSTS� AROUND�_���
THE�-IBRARIES�ONE� IS� A� LITTLE�MORE�
EXPENSIVE� BUT�BOTH�ARE�WORTH�THEIR�
WEIGHT� IN�GOLD� IF�YOUiRE� SERIOUS�ABOUT�
PROGRAMMING�YOUR�"MIGA�� 54

�'#!��.))���-#�
*�HAVE�EXPERIENCED�THE�
FOLLOWING�PROBLEMS�
USING�8ORKBENCH���
: + :� AM�UNABLE�TO�LOAD�
"MIGA#"4*$�PROGRAMS�

DIRECTLY�FROM�THE�HARD�DISK�BY�
CLICKING�ON�THEIR�ICONS��5HE�
MESSAGE�j UNABLE�TO�LOAD�YOUR�TOOL�
"MIGABASICk�APPEARS�� *�HAVE�TO �
RESORT�TO�LOADING�"MIGA#"4*$�AND

THEN�ENTERING�THE�PROGRAM�NAME�
MANUALLY�� *S�THERE�A�MORE�DIRECT�
METHOD 
���5HE�SPEECH�FACILITY�IN�8ORDWORTH�
DOES�NOT�WORK�WITH�8ORKBENCH���� *S�
THERE�ANY�WAY� *�CAN�USE�THIS�USEFUL�
FACILITY�
&VAN�.ORRIS
3IPLEY
4URREY

���"MIGA#"4*$� IS� RUBBISH�� �WHICH� IS�
WHY�$OMMODORE� REPLACED� IT�WITH� THE�
INFINITELY�MORE�USEFUL�"3EXX� IN�
8ORKBENCH� �� AND� ABOVE�� *� SUSPECT�
THIS� PROBLEM�HAS�ARISEN�BECAUSE�THE�
"MIGA#"4*$� PROGRAMS�	j1ROJECTSk 
�
ARE�SET�WITH�THE�WRONG�PATH� FOR�THEIR�
�%EFAULT�TOO Lk �� :OU�CAN� CORRECT�THIS�
BY�SELECTING�THE�OFFENDING� ICON�AND�
CHOOSING� LCONS��LNFORMATION�����:OU�
THEN� NEED�TO�ENTER�THE�PATH� FOR�
"MIGA#"4*$� IN�THE�AREA�FOR�THE�
%EFAULT�TOOL�� 'OR�EXAMPLE� IF�
"MIGA#"4*$� IS� IN� A�DRAWER�CALLED�
#ASIC�ON�THE�MAIN�DRAWER�OF�YOUR�
HARD�DRIVE� YOU� COULD� ENTER�
SOMETHING� LIKE�THIS�

4 : 4 �# A S IC �" M IG A # " 4 *$

���5HIS� IS�A�NUISANCE��5HERE�DOES�NOT�
SEEM� ANY�REASON�WHY�$OMMODORE�
REMOVED�THE�TEXT�TO�SPEECH�THAT�THE�
"MIGA�WAS�FAMOUS�FOR�	ALTHOUGH� IT�
SEEMS�PRETTY�ROUGH� BY�TODAYiS�
STANDARDS
��:OU�CAN� REINSTATE� IT�TO�
8ORKBENCH� ��BY�OBTAINING�A�COPY�OF�
8ORKBENCH� ����AND�COPYING�THE�
FOLLOWING�FILES��4PEAK�HANDIER�	FROM�
THE�-�DRAWER
�5RANSLATOR�LIBRARY�
	FROM�THE�-*#4�DRAWER
�AND�
/ARRATOR�DEVICE� 	FROM�THE�%EVS�
DRAWER
�� 3EMEMBER�THAT�THESE�
DRAWERS�ARE�ALL� HIDDEN�ON�8ORKBENCH�
���� SO�YOU�WILL� HAVE�TO�USE�8INDOW��
�4HOW����"LL�'ILES�

*F�YOU�ARE�FEELING�BRAVE�YOU�MAY�
ALSO�WANT�TO �CREATE�A� j.OUNTFILEk� FOR�
THE�SPEAK�DEVICE�AS�FOLLOWS�
��� %RAG�THE� ICON� j"69k� FROM�THE�
%EVS�%04%RIVERS�DRAWER�TO �THE� 3".�
DISK�
��� 3ENAME� IT� j41&",k �
���0PEN�A�4HELL�WINDOW�AND�ENTER�
THE� FOLLOWING�COMMAND�

%&-&5&� 3". �4 PEA K

��� /OW�ENTER�THE�FOLLOWING�COMMAND�
$#�0 ,�1LA=G

���8HEN�THE�%$ �WINDOW�APPEARS�
ENTER�THE�FOLLOWING�SHORT�PROGRAM�
	CALLED�A� j.OUNTk
�
1/$ *�
'=J@HAN���+ �1LA=GD=J@HAN�
1P=?GOEVA�������
/NEKNEPU�����
&HK>RA?����
�

��� 4AVE�AND�EXIT�FROM� %$ �AND�THEN�
COPY�THE�41&",� ICON� BACK�TO�
%EVS�%04%RIVERS��8HEN�YOU� RE�BOOT�
YOUR�MACHINE�YOU�WILL� HAVE�ANOTHER�
DEVICE�WHICH�YOU�CAN� USE� LIKE�A�
TALKING�DISK�DRIVE�

'ROM�"MIGA%04� THE�FOLLOWING�
PRODUCES� SOME� INTERESTING�RESULTS�
"./7�1�1P=NPQLOAMQAJ?A�2.�1/$ *�

5RY�IT�AND�SEE��) / � $%

GRAPHICS�BASED�ONES�

)0#4�� �)OME�AND�0FFICE�#ANKING�
4ERVICE

7IEW%ATA�� �"�PAGE�BASED�TERMINAL�
SYSTEM� USING� LARGE�CHARACTER�
BLOCKS�TO�FORM�GRAPHICS�AND�TEXT�
AS�USED�BY�1RESTEL�� /OW� LARGELY�
REDUNDANT�

#ASIC�� �#EGINNERS� "LL�PURPOSE�
4YMBOLIC� *NSTRUCTION�$ODE� IS�A�HIGH��
LEVEL� PROGRAMMING�LANGUAGE�MUCH�
FAVOURED�BY�MICRO�COMPUTER�USERS�

'16�� �"�'LOATING�1OINT�6NIT� IS�A�
CHIP�THAT�WORKS�WITH� THE�$16�TO�
CARRY�OUT�COMPLEX�MATHEMATICAL�
TASKS�� *T�SPEEDS�UP�THE� RUNNING�OF�
SOME�PROGRAMS� PARTICULARLY��%

+ \ \ \ � ".*("�4)011&3�d�*446&��� �d�+"/6"3:� ����
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'J?HQ@EJC� HA=@
�BETEJC�O?NASO���EJOPNQ?PEKJO

#TPANJ=H�������&=N@�"NERAO
	5HESE�DO�NOT�VOID�YOUR�WARRANTY


����.&(� `����
����.&(� `���\

��������	�&=N@�"NERAO�
���.&(� R T + I - 
 � `����
����.&(� B 3 ) � `���
����.&(� 	 + + � `���\
#Y�THE�TIME�YOU�READ�THIS�)ARD�%RIVE�PRICES�MAY�

HAVE�FALLEN��1LEASE�PHONE�FOR�LATEST�PRICES

*, #( .�,- ��� ,#��)(-
4TAR� -$ �� ��������������������������������� _������
4TAR� -$���� $O LOUR����������������� _������
4TAR� -$���� $O LOUR����������������� _������
4EIKOSHA�41�������1IN�.ONO�_�������
4EIKOSHA�4-��� ��� 1IN� $OL����_�������
4TAR�-$�������"UTO�4HEET�'EEDER�_�������
4TAR� -$�������$ O LO U R������� ��_������
-$���-$����MONO� R IB BON ������� _����
-$���� CO LOUR� R IB B O N ����������������� _����
-$��� ���� MONO� R IB B O N ������������ _����
-$��� ���� CO LOUR� R IB B O N ���������_�����
-$���� MONO� R IB B O N ������������������ _����
-$���� CO LOUR� R IB B O N ����������������� _����

I� &���-��� ���&�-
1 RIN TE R�������������������������������������������� _����
4ERIA L���������������������������������������������� _����
/ULL� . ODEM ��������������������������������� _����
+OYSTICK�&XTENDER��� M E TRE ������� _����
+OYSTICK�. OUSE� &XTENDER���������_����
"MIGA� TO� 4$"35������������������������ _����
"MIGA�TO � ����4������ ���������������_�� ��
"NALOG� +OYSTICK�"DAPTER�����������_����
�� 1LAYER�"DAPTER��������������������������_����

&))%�� &))%�� &))%�
.,��.), �����#-%�

&���&-
,KS�UKQ�?=J�LNEJP�UKQN�KSJ�LNKBAOOEKJ=H�@EOG�H=>AHO��

J�����1LAIN�WHITE�DISK�LABELS�ON�TRACTOR�FEED�COMc
PLETE�WITH�'063�DISKS�OF�SOFTWARE�AND�ARTWORK�

:OURS�FOR�0/-:
X����

�����-ABELS�W ITH�SOFTWARE

)(&3�S�����

�'#!��"�,�1�,�
"����� 3ACE� ��$HASE�PACK�������_������
"����� %ESKTOP�%YNAMITE��������_������
$%�����0SCAR�%IGGERS������������� _������
"����������.B� 3AM� ���.B
)ARD�DRIVE�������������������������������� _������

�����4�.ONITOR��������������������������_������
$UBSCAN� �����. ULTISYNC���������_������
&XTERNAL�"MIGA�'LOPPY�%RIVE������_�����
"���� *NTERNAL� 'LOPPY�% RIVE ��������_�����
"�������K�3AM�EXP���$LOCK������_�����
"���� ����.EG� 3AM�EXP ������������� _�����
"����� �� .EG� 3AM�EXP ���������������_�����
"�������.EG� 3AM�EXP ������������ _������
"����1OWER�4UPPLY�������������������� _�����

� #-%-��� &� ��&-
"LL� DISKS�ARE� SUPPLIED�WITH� LABELS��
6/#3"/%&%�%*4,4�ARE������ERROR�FREE��
*N� THE� UNLIKELY� EVENT� THAT� ANY� OF� OUR�
DISKS� ARE� FAULTY� THEN� WE� WILL� REPLACE�
THE� DISKS� "/%� REIMBURSE� YOUR� RETURN�
POSTAGE�

����� %4%%� (RADE�" ����������_����� EACH
����� %4%%� (RADE� # ����������_�����EACH
����� 3AINBOW ����������������������_����� EACH
����� %4)%���������������������������_����� EACH

���j� %4%%� 'UJI� 	BOX� OF� � � 
 ������ _����
� �� k� %4)%� 'UJI� 	BOX� OF� � � 
 ������_����
������ %4%%� 'UJI� 	BOX�OF� ��
�����_�����
������ %4)%� 'UJI� 	BOX�OF� ��
�����_����

���������� LABELS���������������������������_����
��������j� TRA C TO RFE E D ����������������_����

-.),�!�� �)2�-
.OST� TYPES� ARE� AVAILABLE� FO R� ���k� OR�
������DISKS�
:9 � C APAC ITY ���������������������������������� _9+A=
;9� CA PA C ITY ���������������������������������� _ :+A=
��� CAPAC ITY ���������������������������������� _����
��� CAPA C ITY ���������������������� � ���������� _����
:99 � C A PA C ITY ��������������������������������_����
��� CAPACITY� #ANX�D RAW E R����������_����
���� CAPACITY� 1OSSO� D RAWER���_������
;99� CAPACITY� D RAW E R���������������_�����Jf

4'1'2�-30�,#5�1&-.�1 � ' 4

5#**
� ,#�0*7�
�AM���PM� .ON�4AT� ��AM��PM� 4UNDAY

' #-��&&�(�)/-� 6
.OUSEHOUSE ������������������������������������������_����
.OUSEMAT��MM � TH IC K ������������������������_����
% ISKDRIVE�C LE A N E R���������������������������������_�� ��
"���� % US TCOVE R����������������������������������� _� ���
"���� % US TCO VE R����������������������������������� _����
"�����% US TCO VE R���������������������������������_����
. ON ITO R� % USTCOVE R������������������������������ _����
-$��� % US TCO VE R����������������������������������� _����
-$���� % US TCO VE R���������������������������������_����
-$���� % US TCO VE R���������������������������������_����
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AST�MONTH� IN�OUR�"DDRESS�
#OOK�PROGRAMMING�PROJECT�
WE�INTEGRATED�ALL�OF�OUR�USER�
INTERFACE�CODE� INTO�THE�MAIN�

MODULE�AND�DEALT�W ITH�SOME�OF�THE�
THINGS�THAT�WE�ARE�GOING�TO�HAVE�TO�
DO� IN�ORDER�TO�GET�THE�"DDRESS�#OOK�
RUNNING�FROM�WITHIN�THE�WINDOW�
5HIS� ISSUE�WEi LL�ACTUALLY�BE�DOING�
THAT�AND�GETTING�OUR�PRETTY�WINDOW�
DISPLAYING�RECORD�CONTENTS� AS�WELL�
AS�ENABLING�US�TO�EDIT�EXISTING�
RECORDS�BY�SIMPLY�CLICKING�IN�THE�
APPROPRIATE�STRING�GADGET�ENTERING�
THE�NEW�FIELD�CONTENTS� AND�PRESSING�
�3ETURN���"LL�THE�SOURCE�CODE�YOU�
NEED�THIS�MONTH� IS�ON�THE�COVER�
DISK�SO�LOAD� IT�UP�AND� LET�S�GET�
GOING��8EiVE�EVEN�GIVEN�YOU�%*$&�
ITSELF�TO� LOAD� IT� INTO�� 	'OR�HOW�TO�GET�
STARTED�WITH� IT�SEE�PAGE�: ; �


"#�*',%�5 '2& � 322-, �
.0#11#1
8EiVE�ALREADY�GOT�THE�CODE�WRITTEN� TO�
ENABLE� US�TO�DETECT�THAT�A�BUTTON� HAS�
BEEN� PRESSED�� -AST�MONTHiS� PROGRAM�
SIMPLY�PUT�THE� BUTTON� *%� NUMBER�ON�
THE� SCREEN� SO�THAT�WE�COULD�SEE�THAT�
SOMETHING�WAS�HAPPENING��8E� CAN�
PERFORM� ACTIONS�ON�THIS� NUMBER� IN�A�
VARIETY�OF�WAYS�� 0NE� IS� TO� USE� *'�
STATEMENTS� BUT�BY�FAR�THE�MOST�
EFFICIENT�WAY�OF�TESTING�MULTIPLE�
VALUES� LIKE� TH IS� IS�TO� USE�THE�SWITCH	
�
COMMAND��8E�VE� ALREADY� LOOKED�AT�
SWITCH	
� IN� THE� PAST� BUT�TH IS�TIME�
WEi LL� BE� USING�AN� ADDITIONAL� FEATURE��
0UR�FIVE�CONTROL� BUTTONS�� �/&95�
13&7�4"7&�(050�AND�4&"3$)�� �
WILL� NEED� TO�BE�DEALT�WITH� SEPARATELY�
BUT�THE�OTHER�NINE� REPRESENT�FIELDS� IN�
OUR�CURRENT� RECORD� SO�WE�COULD�DEAL�
WITH� THEM�EASILY�WITHOUT�THE� NEED�FOR�
NINE� SEPARATE�$"4&�STATEMENTS�
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[
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�
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8HAT� IS� HAPPENING�HERE� IS�THAT�THE�
FIVE� CONTROL� BUTTONS� ARE� HANDLED�AT�
THE� TOP�OF�THE� PROGRAM� AND� BY�A�
PROCESS�OF�ELIM INATION� ANYTHING�ELSE�
MUST�BE�ONE�OF�OUR�STRING�GADGETS�
SO�WE�USE�THE� �DEFAULT��STATEMENT�
WHICH� BASICALLY�MEANS� j IF�NONE�OF�THE�
hCASEi� STATEMENTS�WERE� USED�DO�THIS�
B ITj �� *T�CAN� BE�QUITE� HANDY�IN� A�
NUMBER�OF�CIRCUMSTANCES� INCLUDING�
ERROR�DETECTION�

4INCE�WE�CAN�ONLY�EVER�HAVE�ONE�
RECORD� SHOWN� AT�ANY�ONE�TIME�WHAT�
WEiLL� DO� IS� CREATE�A�FEW�GLOBAL�
VARIABLES�WHICH�DICTATE�WHATiS� ON�
SCREEN�
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8EiLL� USE�OUR�FIRST�ONE�
RECORD@CHANGED� TO� INDICATE� IF�THE�
RECORD� ON� SCREEN�CURRENTLY�HAS�
UNSAVED�CHANGES�� *N�FUTURE� ISSUES�
WEiLL� USE�THIS� TO� SHOW�A� REQUESTER�
SAYING�SOMETHING� LIKE� j %ATA� HAS�
CHANGED�� �ARE�YOU� SURE�YOU�WANT�TC�
MOVE�TO�ANOTHER�RECORD�WITHOUT�
SAVING� IT j� 	8EiLL� BE�DEALING�WITH�
REQUESTERS� NEXT�MONTH�
�5HE�
NEXT�VARIABLE�CURRENT@RECORD�
IS�USED�TO� INDICATE� THE�ACTUAL�
RECORD� NUMBER�THAT� IS� SHOWN�
OR�� � � IF�NOTHING� IS� SHOWN�
CURRENTLY��5HE�THIRD�
TOTAL@RECORDS� IS� CALCULATED� AT�THE�
START�O F�THE� PROGRAM� AND�TE LLS� US�HOW�
MANY�RECORDS�THERE�ARE� IN� OUR�FILE�
*TiS�QUITE�EASY�TO�CALCULATE��"�BETTER�
WAY�TO�DO� IT�THAN�THIS� HOWEVER� IS� TO�
HOLD�TH IS� SORT�O F�INFORMATION� IN� AN�
INDEX�AT�THE�START�O F�THE� FILE�
)OWEVER�WEiRE�GOING�TO�DO� IT�THE�
EASY�WAY��8E�CAN� SIMPLY�OPEN�THE�
FILE� FIND�OUT� HOW� LONG� IT� IS� IN� BYTES�
AND�DIVIDE�TH IS� NUMBER�BY�THE� LENGTH�
OF�EACH� RECORD� AND� HEY�PRESTO� THE�
NUMBER�OF�RECORDS�
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5HIS�ENABLES�US� TO� PUT�SOME� BASIC�
ERROR�CHECKING�ON�THE�/&95�BUTTON� TO�
PREVENT�THE�USER�FROM�GOING�OFF�THE�
END�OF�THE� FILE��8EiRE�USING�A� NICE�
FEATURE�OF�THE�"MIGA%04�4EEK	
�
FUNCTION� THAT� IT� RETURNS�THE� POSITION�
WHERE� IT�WAS� IN� THE�FILE� BEFORE�YOU�
CALLED�4EEK	
��4O� IF�WE�SEEK�TO� THE�
END�O F�THE�FILE� AND�THEN�SEEK�
NOWHERE�AT�ALL�
	0''4&5@$633&/5�
ZERO�BYTES
�WE�GET�
THE� LENGTH�OF�FILE�

0UR� LAST�GLOBAL�
RECORD@DATA� HOLDS�
THE� ACTUAL� DATA� FOR�
THE�CURRENT�RECORD�
ITSELF��8E�WILL� PASS�
THIS� TO�THE�
��WRITE@RECORD@DATA�j�
AND
j�READ@RECORD@DATA�j
FUNCTIONS�WE�WROTE�
SEVERAL� MONTHS� AGO�

8ITH� THIS� LOT�ALL�
SORTED�WE�CAN�EASILY

,<=F�@BAG<�,B6L�+=@CFBA�;9GF�BHE�
�88E9FF��BB>�CEB;E5@�HC�
5A8�EHAA=A;�=A�G<9��@=;5�F�
WINDOW�9AI=EBA@9AG
NOW� IMPLEMENT�THE�/&95�AND�
13&7*064�BUTTON� OPERATIONS��
13&7*064� IS� REALLY�EASY��WE�CAN�
SIMPLY�REDUCE�THE�CURRENT�RECORD�
COUNTER�BY���SO� LONG�AS� IT� IS�GREATER�
THAN�ZERO� LIKE�THIS�

EB� �?QNNAJP<NA?KN@��� �	�
?QNNAJP<NA?KN@�

8HEN�WE�VE�DONE�TH IS�WE�CAN�THEN�
UPDATE� THE�DISPLAY�BY�CALLING�A� NEW�
FUNCTION�WEi LL�WRITE� IN� A�WHILE� CALLED�
SHOW@CURRENT@RECORD�WHICH�TAKES�A�
POINTER�TO �WHERE�THE� RECORD� DATA�WILL�
BE�AND�THE� RECORD� NUMBER� ITSELF�

#ECAUSE�WEiRE� READING� IN� THE�
TOTAL� NUMBER�OF�RECORDS� THE�/&95�
BUTTON� CAN� BE� IMPLEMENTED� IN� A�
SIM ILAR�EASY�WAY�

EB� �?QNNAJP<NA?KN@���
�PKP=H<NA?KN@OH		�
?QNNAJP<NA?KN@���

5HEN�WE�MAKE�A�CALL� TO�
SHOW@CURRENT@RECORD� AND�WEiRE�OFF
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AND� RUNNING�
5HE�OTHER� IMPORTANT�BUTTON�TO�

IMPLEMENT� IS�THE�4"7&�ONE��5HIS�
BUTTON�WILL� SAVE�ANY�CHANGES�THAT�YOU�
HAVE�MADE�TO� THE�CURRENT� RECORD��
4INCE�WE� KEEP�TAGS�ON�BOTH� THE�
RECORD� NUMBER�AND�WHETHER�THERE�
HAVE� BEEN� ANY�CHANGES� THIS� IS� ALSO�
NOW�VERY�SIMPLE� TO� IMPLEMENT�� �
PARTICULARLY�SINCE�WEiVE� ALREADY�
WRITTEN�A� ROUTINE� TO� SAVE� A� NAMED�
RECORD� TO�DISK� jWRITE@RECORD@DATAii �

EB� �?QNNAJP<NA?KN@������
���NA?KN@<?D=JCA@	
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�

5HE�FIRST�THING�WEiRE�DOING�HERE� IS�
CHECKING�TO�SEE� IF�THERE� IS� A� RECORD�TO�
SAVE� AND� IF�SO�WHETHER�THERE�HAVE�
BEEN� ANY�CHANGES�TO�SAVE�
3EMEMBER�THAT�WE�SET�
CURRENT@RECORD�TO�� � � IF�THERE� IS� NO�
RECORD�DISPLAYED� AND�WE�SET�
RECORD@CHANGED�TO�536&�	 ITiS� A�
BOOLEAN�VARIABLE
� IF�THERE�ARE� ANY�
CHANGES�� 4O� IF�THE� RECORD� IS���OR�
HIGHER�AND�THERE�ARE�SOME�CHANGES�
WE�WANT�TO� SAVE� IT��8EiRE� USING�THE�
AND�FUNCTION� TO �DO�THIS�� *F�
THERE� IS� SOMETHING�TO�CHANGE�WE�CALL�
OUR�WRITE@RECORD@DATA� ROUTINE� TO�
WRITE�THE� RECORD� STRAIGHT�TO�DISK� AND�
THEN� SET�THE� RECORD@CHANGED�FLAG�TO�
'"-4&�BECAUSE�THERE�ARE� NO� LONGER�
ANY�UNSAVED�CHANGES�

"S�YOU�CAN� SEE� IT iS� ALL� NICE�AND�
STRAIGHTFORWARD�� 1ERHAPS�THE�MOST�
COMPLEX�BIT�THA T�WE�LL� HAVE�TO�DO�WITH�
OUR�BUTTON� RESULT�CODE� IS�TO �DEAL�WITH
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THE�USER�PRESSING��3ETURN�� IN� ONE�OF�
THE�STRING�GADGETS� MEANING�THAT�
THEYiVE�CHANGED�SOMETHING��5HIS�
CODE�SITS� IN� OUR�DEFAULT�� PART�O F�THE�
GADGET�SWITCH� STATEMENT�� *T� LOOKS�A�
LITTLE� LIKE� THIS�
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5HE�FIRST�THING�WEiRE� DOING� IS� SETTING�
OUR�RECORD@CHANGED�FLAG�� �BECAUSE�
THERE� HAVE� NOW�BEEN�CHANGES��8E�
THEN�HAVE� A�CHARACTER�POINTER�WHICH�
WE�SET�TO�BE�EQUAL� TO�THE� START�OF�THE�
CURRENT�RECORD��8E�THEN�WANT�TO �FIND�
THE� OFFSET� INTO� THE� RECORD�WHERE�THE�
FIELD� TO�CHANGE� IS��8E� FIND� TH IS� IN� THE�
ABOVE� jFOR	���
j� LOOP�� *F� FOR�EXAMPLE�
THE� USER�PRESSED� �3ETURN�� IN� THE�
THIRD� LINE� THEN�THE�OFFSET�WOULD� BE�
EQUAL� TO� THE� LENGTHS�OF�THE�FIRST� TWO�
FIELDS�FROM�THE� START�O F�THE� RECORD�
4O� SINCE�OUR�GADGET�*%� IS�EQUAL� TO�
THE�FIELD� NUMBER� THE�ABOVE� LOOP�
DOES�THE�TRICK�NICELY�

5HEN�WE� HAVE� A� RATHER�COMPLEX�
LOOKING�STRCPY�COMMAND��8E�VE�
LOOKED� AT�STRCPY�BEFORE�� � IT�MEANS�
STRING�COPY�AND� IT�WORKS� LIKE� THIS�

OPN?LU�@AOPEJ=PEKJ�� OKQN?A	�

0UR�DESTINATION� IS� THE�CALCULATED�
OFFSET� AND�THE�SOURCE� IS�THE�GADGET�
DATA�BUFFER�WHICH� *NTUITION� LOOKS�
AFTER��5HIS� UPDATES�THE� INTERNAL� COPY�
OF�THE� RECORD� ACCORDING�TO�CHANGES�� *F�
WE�THEN� PRESSED�ON�OUR�4"7&�
BUTTON� IT�WOULD� PICK�UP�THA T�THERE�
ARE�CHANGES� AND�SAVE�THE�DATA� FOR�
US�

#ECAUSE�WE�HAVE�NOT�YET�
INTEGRATED� THE� j$REATE� /EW�3ECORD��
FUNCTION� INTO�THE� PROGRAM� THIS�MONTH�
THE�4&"3$)�BUTTON� IS� TEMPORARILY�
TIED� TO�THE�ORIGINAL�CREATE@RECORD	
�
ROUTINE�WE�WROTE� ALL� THOSE�MONTHS�
AGO��5HIS�AT� LEAST�ALLOWS�US�TO�ADD�
NEW�RECORDS� TO�OUR�FILE� AND� DISPLAY�
THE� RESULTS�

5HE�BIGGEST�NEW�
ROUTINE�THAT�WE�ADD�
TH IS�MONTH� IS�THE�
ONE�WHICH�DISPLAYS�
A�NAMED� RECORD�
DIRECTLY�ON�THE�
WINDOW� ITSELF�� 5HIS�
IS�CALLED� AFTER�THE�
/&95�AND�13&7�
BUTTONS�ARE�
PRESSED� AND� IN�
FUTURE�VERSIONS�WILL�
ALSO�BE�USED� AFTER�
(050�AND�4&"3$)�
TO� UPDATE�THE�

WINDOW�CONTENTS�� 8E�MENTIONED� IT�
BRIEFLY�ABOVE�WHEN�WE�TALKED� ABOUT�
THE�ACTIONS�OF�/&95�AND�13&7� AND�
IT�S �GOING�TO�BE�CALLED�
SHOW@CURRENT@RECORD��5HE� PROTOTYPE�
FOR�THIS� FUNCTION� IS�THIS�

!..+�ODKS�?QNNAJP<NA?KN@�
�?D=N�
NA?KN@<@=P=��
HKJC�NA?KN@<E@	�

8E�PASS� IT�A� POINTER�TO�WHERE�THE�
RECORD�DATA� IS�TO � BE� PLACED� AND�THE�
RECORD� NUMBER�WE�WANT�TO� SHOW��8E�
ALREADY�HAVE�THESE�VALUES�DEFINED�
j RECORD@DATAj�AND� jCURRENT@RECORDj ��
-ETiS� HAVE�A� LITTLE� LOOK�AT�
SHOW@CURRENT@RECORD�
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5HIS� INTRODUCES� A�WHOLE� LOAD�OF�NEW�
INTUITION�LIBRARY�FUNCTIONS�WHICH�WE�
HAVE�NOT�USED�BEFORE�� 5HIS� IS�WHAT�
THE� FUNCTION�DOES�

��� 3EAD�THE� RECORD�DATA� INTO�
MEMORY�� 3ETURN� '"-4&� IF� IT�WAS�
UNABLE�TO�

���5EMPORARILY�REMOVE�OUR�GADGETS�
FROM�THE�WINDOW�� 5HE�MANUALS� STATE�
THAT� IT� IS� ILLEGAL� TO� OPERATE�DIRECTLY�ON�
THE�GADGET�STRUCTURES�WHEN�THEYiRE�
STILL� ATTACHED�TO�THE�WINDOW�

� �-OOP�AROUND� SETTING�EACH�GADGET�
STRING�BUFFER�WITH� THE� APPROPRIATE�
FIELD� CONTENT�� /OTE� THAT�WEiRE� USING�
THE�SAME� PROCEDURE�WE� USED� BEFORE�
TO � SET�FIELD� CONTENTS�WHEN�THE� USER�
PRESSED��3ETURN�� INSIDE�ONE�OF�THE�
STRING�GADGETS�

��� "DD�THE�GADGETS�BACK�TO� THE�
WINDOW� AND�TELL� *NTUITION� TO� REFRESH�
THEM�SO�THAT�THEY� LOOK�RIGHT�

���$HANGE�THE�WINDOW�TITLE �TO � SHOW�
WHICH� RECORD�WEiRE� SHOWING�AND� HOW�
MANY�THERE�ARE� IN� TOTAL��5HIS� SIMPLY�
LOOKS� NICE�AND�GIVES� THE�USER�SOME�
IDEA�OF�WHAT� IS�GOING�ON�

1ART���WEiVE�ALREADY�DONE�� �WE�WROTE�
A� READ@RECORD@DATA�SOME�MONTHS�
AGO�� �SO�WE�JUS T�CALL� THAT�WITH� THE�
APPROPRIATE� PARAMETERS��5HE� NEW�
*NTUITION� FUNCTIONS�WE�RE� USING�ARE�
RESPONSIBLE�FOR�THE� REMOVAL� UPDATING�
AND� ADDING�OF�GADGETS�TO �WINDOWS��
5HEY�ARE�VERY�VERSATILE� YOU�CAN�
ACTUALLY�ADD�OR�REMOVE�SINGLE�
GADGETS� GROUPS�OF�GADGETS� ALL� SORTS�
OF�THINGS�� *TiS� BEST�TO� CONSULT�THE�
"UTO%OCS�FOR�THE�FUNCTION� TO�FIND�OUT�
EXACTLY�WHAT� IT�CAN�DO�� 'INALLY� IN� PART�
��WE�SET�A� NEW�WINDOW�TITLE�

/05&��5HIS� IS�A� COMMON�
ERROR�� /OTE�THAT�THE

@@@@@ ? � WINDOW@TITLE�STRING� IS� A
��/.#)(� GLOBAL�VARIABLE��5HIS� IS�
IMPORTANT�� *F�WE�WERE�TO�ACCIDENTALLY�
DECLARE� IT� LOCALLY�TO �TH IS� FUNCTION�
THEN� EVERYTHING�WOULD�GO� HORRIBLY�
WRONG�AS�SOON�AS�WE� EXITED� IT�� �
BECAUSE�ANY� LOCAL� VARIABLES� ARE�
INSTANTLY�ELIMINATED��5HE� NEXT�TIME�
*NTUITION� CHOOSES�TO� UPDATE�YOUR�
WINDOW�TITLE � FOR�EXAMPLE� YOUR�
WINDOW�BECOMES�UNSELECTED� AND�
THEN� IT�WILL� LOOK�TO�AN� AREA�OF�MEMORY�
WHICH� NO� LONGER�CONTAINS� ANY�USEFUL�
DATA��5HE� RESULT� IS�A� CORRUPTED�TITLE�
WHICH� LOOKS�MESSY�� %O� REMEMBER�
THAT�ANYTHING�THAT� NEEDS�TO� REMAIN�
INTACT�AFTER�A� FUNCTION� IS� USED�SHOULD�
EITHER�BE�CORRECTLY�ALLOCATED� IN�
MEMORY�OR�DECLARED� AS�A�GLOBAL�
VARIABLE�

"LL� THA T� REMAINS� THEN� IS� TO�
INTEGRATE�TH IS� LOT� PROPERLY� INTO�THE

PROGRAM�AND�MAKE�THE�NECESSARY�
CHANGES�TO�THE� PROTOTYPES�FILE� TO�ADD�
OUR�NEW�FUNCTION�DEFINITIONS��"LSO�
WEiRE�ADDING�SOME��DEFINES�FOR�THE�
CONTROL� BUTTONS� INTO�ADDRESS� BOOK�H��
"�FEW�VARIABLES� HAVE� NOW�HAD�TO�BE�
DECLARED� AS�EXTERNAL� TOO� PARTICULARLY�
THE�FIE LD JENG TH �ARRAY� SO�THAT�OTHER�
CODE�MODULES�CAN� ACCESS�THEM�

�)'*#&#(!��(��/-#(!�
."#-�')(."�-�&#-.#(!-
5HE�CURRENT�SOURCE� IS� ON�THIS�
MONTHiS�COVER�DISK� AND�WAS�
COMPILED� TESTED� AND� RUN� USING�%*$&�
�������� FREEWARE� RELEASE��:OU�WILL�
NEED�THE�$OMMODORE� *NCLUDES� IN�
ORDER�TO �COMPILE�THE� PROGRAM�� *F�YOU�
NEED�TO�GET�HOLD�OF�THE� *NCLUDES�
THEN�SEND�OFF�FOR�$OMMODORE�S�
EXCELLENT�/ATIVE� %EVELOPERiS�5OOLKIT��
5HE�ADDRESS� IS�

%EVELOPER�4UPPORT�$OMMODORE�
#USINESS�.ACHINES�	6,
� -TD��
$OMMODORE�)OUSE�5HE�
4WITCHBACK�(ARDENER�3D��
.AIDENHEAD�#ERKS�� 4->��9"

4END� A�CHEQUE�FOR�_��� STERLING�MADE�
PAYABLE�TO � j$OMMODORE� #USINESS�
.ACHINES� 	6,
� -TD��� AND� ASK�FOR�THE�
j LATEST�/ATIVE� %EVELOPERiS�5OOLKIT���
5HE� NEWEST�VERSION�OF�THIS� TOOLKIT� FOR�
,ICKSTART����� SHOULD�BE� AVAILABLE�BY�
ABOUT�NOW��5HE�5OOLKIT�COMES�WITH�
THE� *NCLUDES� PLUS�AUTODOCS�ON�DISK�
TOGETHER�WITH� STACKS�OF�EXAMPLE�CODE�
AND� USEFUL�DEBUGGING�AND�
PROGRAMMING�UTILITIES��8ELL�WORTH� THE�
MONEY�

/EXT�MONTH�WE�LL� BE� LOOKING�
BRIEFLY�AT�"3EXX�AS�A�WAY�OF�PROVIDING�
POWER�TO� A� PROGRAM� THEN�NEATENING�
THINGS� UP�BY�ADDING�REQUESTERS�TO� TELL�
US�WHAT� IS�GOING�ON� AND�THEN�WE�LL�
EXPLORE�THE� INTEGRATION� OF�CREATING�A�
NEW� RECORD� INTO�THE�(6*�� $%
5OBY�4IMPSON� IS�AVAILABLE�FOR�
ELECTRONIC�MAIL� ON�$�9�AS� �TOBYj� AND�
OVER�THE� INTERNET�AT�
jTOBY!CIX�COMPULINK�CO�UKj �

+"3(0/
N I J 2 & E
�� "UTO%OCS�� �5HE�AUTODOCS�
DESCRIBE�THE�OPERATION�OF�EACH� OF�
THE�"MIGA�OPERATING�SYSTEM�S�
INDIVIDUAL� FUNCTIONS��:OU� CAN�BUY�

�� A� BOOK�WITH� THIS� LOT� IN� AND�
�� THEYiRE�ALSO�AVAILABLE�ON�DISK�WITH�
$OMMODOREiS� /ATIVE�%EVELOPER�S�
5OOLKIT�

(6*�� �(RAPHIC�6SER�*NTERFACE��5HE�
TERM�USED�TO�DESCRIBE�ALL� THE�
BUTTONS� ICONS�AND�WINDOWS�ON�
THE� SCREEN� AS� A�WAY�OF�
CONTROLLING�PROGRAMS��5HE�
"MIGAiS�(6*� IS� NAMED� *NTUITION�
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&
ONG�AGO�THERE�WAS�ONLY�ONE�
VERSION�OF�THE�#"4*$�
LANGUAGE�FOR�THE�"MIGA�� *T�
WAS�CALLED� APPROPRIATELY�

j"MIGA�#ASICk�AND�CAME�FREE�WITH�
8ORKBENCH��5O�MANY�PEOPLE�WHO�
HAD�UPGRADED�TO�THE�"MIGA�FROM�AN�
OLD�@�BIT�MACHINE� IT�SEEMED�
INCREDIBLY�POWERFUL�� �AND�THERE�
WERENiT �EVEN�ANY�LINE�NUMBERS�
"LAS� IT�WAS�DISCONTINUED�WITH�THE�
ADVENT�OF�8ORKBENCH��� AND�ON�A�
LOT�OF�TASKS� IT�WAS�PAINFULLY�SLOW�

/EXT�CAME�)I4OFT�AND�('"�
#"4*$S��5HESE�WERE�MUCH�FASTER�AND�
MORE� RELIABLE�THAN�OLD�"MIGA� #ASIC�
AND�WERE�GREAT�FOR�WRITING�04�LEGAL�
PROGRAMS� BUT�STILL� DIDNiT � ALLOW�MUCH�
CONTROL� OF�THE�CUSTOM�GRAPHICS�
HARDWARE�THAT�HAD�MADE�THE�"MIGA�
SUCH� A� SUCCESSFUL� MACHINE��5HERE�
DIDNiT �SEEM�TO�BE�ANY�WAY� IN�WHICH�
THE�AVERAGE� USER�COULD� CREATE�FAST��
MOVING�GRAPHICS�OF�THE�SORT�SEEN� IN�
COMMERCIAL� GAMES�WITHOUT� RESORTING�
TO� LEARNING�$�OR�ASSEMBLY� LANGUAGE�

5HEN�".04�ARRIVED�� *T�OFFERED� A�
FULL� VERSION�OF�#"4*$� BUT�DITCHED�THE�
"MIGAiS�0PERATING�4YSTEM� IN�FAVOUR�
OF�ITS�OWN�FAST� HARDWARE�LEVEL�
ROUTINES�� /OW�EVEN� BEGINNERS�COULD�
WRITE� PROGRAMS�WITH� SCROLLING� MOVING�
SPRITES� SOUND�EFFECTS� AND�MUSIC�

/OW�THEREiS� #LITZ�#ASIC� ���5HIS

NEWCOMER�CLAIMS�TO�BE�A� REAL�
PROGRAMMING� LANGUAGE�WITH�ENOUGH�
LOW�LEVEL� CONTROL� TO�MAKE� HIGH�SPEED�
GAMES�A� REALITY�� *TS� FORERUNNER�#LITZ�
#ASIC� ��WAS�NEVER�TRULY�RELEASED� IN�
THE� 6,�AND�WAS�ONLY�REALLY�USED� BY�A�
DEDICATED� CULT�O F�#LITZ� PROGRAMMERS��
#LITZ��� HOWEVER� DESERVES�TO� REACH�A�
MUCH� LARGER�AUDIENCE�

��-*���#(!��/&&�.
4O� HOW�MUCH�FASTER� IS� #LITZ�#ASIC���
THAN�".04 �5O�TES T�THE�COMPARATIVE�
SPEEDS�OF�THE�TWO� LANGUAGES� *�
DEVISED� A�SIMPLE�BENCHMARK�
PROGRAM��5HE� BENCHMARK�CONSISTS�OF�
DRAWING�A� NUMBER�OF�BOUNCING�BALLS�
ON� THE�SCREEN�� &ACH�BALL� IS� AN�EIGHT��
COLOUR� ���X���� PIXEL� GRAPHIC� 	A�
j BOB�� IN�".04� A� j SHAPEk� IN� #LITZ
��
5HE�SCREEN� IS� DOUBLE�BUFFERED�TO�
ELIMINATE� FLICKERING� AND�THE�BALLS�
HAD�TO� PRESERVE�THE�BACKGROUND�
GRAPHICS� AS� IS� USUAL� IN� ARCADE�
GAMES��5HE� TASK�WAS�TO� SEE� HOW�
MANY�BALLS�COULD� BE�DRAWN� AND�
ANIMATED� IN� A�SINGLE�VIDEO�FRAME�
	THAT� IS� IN� A� ��TH� OF�A� SECOND
�� *�
FOUND�THAT�#LITZ�#ASIC�COULD�MANAGE�
ABOUT� ��� BALLS� PER�FRAME� BUT� TRY�AS�
*� MIGHT� *� COULDNiT � PUSH�MORE� THAN�
ABOUT���OR���BALLS� PER�FRAME�OUT�OF�
".04�� )OWEVER� *� DISCOVERED�THA T� IF� *�
DISABLED�MULTITASKING�USING�THE

j.ULTI�0FFk
INSTRUCTION�FROM�THE�
$RAFT�EXTENSION
".04�COULD� ACHIEVE�
THE�SLIGHTLY�MORE�
RESPECTABLE�FIGURE�OF�
���BALLS� PER�FRAME�
#UT� *� ALSO�FOUND�THAT�
IF� *� SWITCHED�OFF�THE�
RUN�TIME�ERROR��
CHECKING� IN� #LITZ�#ASIC� *� COULD�OBTAIN�
A�FRANKLY�OBSCENE����BALLS� PER�FRAME�

0BVIOUSLY�THESE�FIGURES�ARENiT �
NECESSARILY� REPRESENTATIVE�OF�THE�
SPEED�OF�THE� LANGUAGES� AS�A�WHOLE�
AND� *� DONiT �CLAIM�THESE� ARE�THE� BEST�
POSSIBLE�VALUES� BUT� IT�DOES�GIVE�A�
ROUGH� INDICATION�OF�THE� PERFORMANCE�
DIFFERENCES�YOU�CAN� EXPECT�TO�FIND�

5HE�FIRST� IMPORTANT�THING�TO�
REALISE� ABOUT�#LITZ�#ASIC� IS�THAT� IS� A�
COMPILED�ONLY� LANGUAGE�� 6NLIKE�
".04�WHICH� IS�BASED�ON� AN�
INTERPRETER� ALL� #LITZ� PROGRAMS�MUST�
BE�COMPILED� 	THAT� IS� CONVERTED� INTO�
MACHINE� CODE
� IN� ORDER�TO� RUN�� 5HIS�
HAS�THE�OBVIOUS�ADVANTAGE�THAT�YOU�
DONiT �NEED� TO�BUY�AN� ADDITIONAL�
COMPILER� IN�ORDER�TO� PRODUCE�FAST�
STAND�ALONE� PROGRAMS�

#LITZ�#ASIC�BEING�COMPILED�ONLY� IS�
NOT�AS�MUCH� OF�A�DISADVANTAGE�AS� IT�
MAY�SOUND� SINCE� #LITZ�COMES�
COMPLETE�WITH� AN� INTERACTIVE� RUN�TIME

4 ' 1 ' 2 ' , % � 3 , ! * # � 2 # "
.OST�OF�YOUR�TIME�WITH� #LITZ�#ASIC�WILL� BE�SPENT� IN� #LITZiS�
INTEGRATED�EDITOR�COMPILER�ENVIRONMENT�� � j5ED��� 5HE�
EDIT�COMPILE�EXECUTE�CYCLE� IS�VERY�FAS T�� �YOU�JU S T�EDIT�
YOUR�PROGRAM� SELECT� j$OMPILE�RUNk� FROM�THE�MENU� AND�
IN� A�SHORT�WHILE� 	DEPENDING�ON�THE� LENGTH�OF�YOUR�LISTING�
OBVIOUSLY
� YOUR�CODE� IS� UP�
AND� RUNNING�� *N� FACT� #LITZ�
OFTEN� SEEMS�TO�COMPILE�AND�
RUN�YOUR�PROGRAM� IN� THE�TIME�
IT�WOULD� TAKE�THE�".04�
INTERPRETER�TO�JUS T�TES T� IT��"S�
YOUiD�EXPECT� PROGRAMS�CAN�
ALSO�BE�COMPILED�TO�DISK�FOR�
LATER�EXECUTION�

"S� AN�EDITOR� 5ED�IS�
PERFECTLY�USABLE� IF�A� LITTLE�
QUIRKY�� *�WAS� PARTICULARLY�ANNOYED� BY�THE�WAY�PRESSING�
�3ETURN�� INSERTS�A�NEW� LINE�BELOW�RATHER�THAN� ABOVE�THE�
CURRENT� LINE� AND�THE�FACT�THAT� IT iS� IMPOSSIBLE� TO�DELETE�A�
LINE�BY�USING��#ACKSPACE��OR��%ELETE��� "ND� IT�SEEMS�TO�
REFRESH� THE� SCREEN�MORE�THAN� YOU�WOULD�HAVE�THOUGHT
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WAS�STRICTLY�NECESSARY�� 6NLIKE�THE�".04�1ROFESSIONAL�
EDITOR� 'ED�DOESNiT �ALLOW�MULTIPLE�EDIT�WINDOWS�TO �BE�
OPENED�WHICH� CAN�MAKE�CUTTING�AND�PASTING�CODE�
BETWEEN� PROGRAMS�A�BIT�TEDIOUS�� #UT� *iM� PROBABLY�JUS T�
BEING�PICKY�� �YOU� CAN� ALWAYS�USE�YOUR�OWN�FAVOURITE� TEXT�

EDITOR� INSTEAD�
5ED�DOES�HAVE� SOME�NICE�

FEATURES�� � IT�AUTOMATICALLY�
HIGHLIGHTS� RECOGNISED�
KEYWORDS� IN� A�DIFFERENT�
COLOUR� AND�YOU�CAN�GET� IT�TO�
LIS T�THE�MAIN� LABELS� IN�YOUR�
PROGRAM� IN� A�COLUMN�ON�THE�
RIGHT�HAND�SIDE�OF�THE�
SCREEN�FOR�QUICK�AND�EASY�
ACCESS�TO�DIFFERENT�SECTIONS�

OF�THE�CODE��5HE�SYNTAX�OF�SOME�OF�#LITZ�S�COMMANDS�
CAN� BE�A� LITTLE�COMPLEX� TO�SAY�THE� LEAST� BUT�FORTUNATELY�
5ED�INCLUDES� A� SIMPLE�ON�LINE�HELP�SYSTEM�THAT�CAN�GIVE�
A� LIS T�O F�THE� PARAMETERS�OF�ANY�KEYWORD�� *TiS� STILL� NOT�
REALLY� IDEAL� FOR�NOVICES� BUT� IT�CERTAINLY�HELPS�
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DEBUGGER��5HIS� PROVIDES�MOST�OF�THE�
SAME�FUNCTIONALITY�PROVIDED� BY�
".04�S�DIRECT�MODE�AND�MONITOR�
PROGRAM� EXCEPT� IT�OPERATES�DIRECTLY�
ON�THE�COMPILED� PROGRAM�� :OU�CAN�
STOP�THE� PROGRAM� AT�ANY� POINT� AND�
THE�DEBUGGER�WILL� OPEN� A�SMALL�
SCREEN�DISPLAYING�THE� SOURCE� CODE�TO�
THE�CURRENTLY�EXECUTING�STATEMENT�
PLUS�A�FEW� LINES�EITHER�SIDE��:OU�CAN�
THEN�STEP�THROUGH�THE� PROGRAM� A� LINE�
AT�A�TIME� EXAMINE�THE�CONTENTS�OF�
VARIABLES�AND� EVEN�EXECUTE�
COMMANDS�DIRECTLY��5HIS� CAN� BE� AN�
INVALUABLE�AID�WHEN�DEVELOPING�AND�
DEBUGGING�PROGRAMS�

#LITZ� #ASIC� CAN�OPERATE� IN� TWO�
MODES�� �"MIGA�MODE�AND� j #LITZk�
MODE�� "MIGA�MODE� IS� THE�DEFAULT�
AND�ENABLES�YOU�TO�WRITE�
CONVENTIONAL� PROGRAMS�THA T�MAKE�
USE�OF�THE�OPERATING�SYSTEM� ROUTINES�
TO�OPEN� SCREENS� OUTPUT�TEXT�AND�
DRAW�GRAPHICS��5HIS� IS�THE�MODE�YOU�
WOULD� USE�TO �WRITE� PROPER�MULTIc
TASKING�8ORKBENCH� APPLICATIONS��
)OWEVER� TO�OBTAIN�MAXIMUM�
PERFORMANCE� YOU�CAN� USE� j #LITZ��
MODE�WHICH�DISABLES�MULTI�TASKING�
AND�TAKES�OVER�THE�MACHINE�
COMPLETELY��5HIS� ALLOWS�FULL� AND�DIRECT�
CONTROL� OVER�THE�"MIGA�S� HARDWARE�

"T�FIRST�GLANCE� #LITZ�#ASIC� SEEMS�
A�MUCH� LOWER�LEVEL� LANGUAGE�THAN�
".04�� �THAT� IS� CLOSER�TO� THE� LEVEL� OF�
THE�MACHINE�� 'OR�EXAMPLE� TO�OPEN� A�
SCREEN� IN�".04� YOU�SIMPLY�SPECIFY�
THE�NUMBER�OF�COLOURS�YOU� NEED� AND�
j -OW3ESk� OR� j )I3ESk� TO� CHOOSE�THE�
RESOLUTION� REQUIRED�� *N� #LITZ� HOWEVER�
YOU� NEED�TO�SET�THE� CORRECT�BITS� IN�
THE�VIEWMODE�PARAMETER�TO� SELECT�
THE� RESOLUTION� AND� SPECIFY�THE�
NUMBER�OF�BITPLANES� REQUIRED�

%RAWING�BOBS� 	BLITTER�OBJECTS
�
AND� DOUBLE�BUFFERING�	WHICH� IS�
ESSENTIAL� FOR�SMOOTH� ANIMATION
� IN�
#LITZ�ARE� ALSO�MUCH�MORE� INVOLVED�
THAN� IN�".04�� 'OR�EXAMPLE� IF�YOU�
WANT�TO� OPEN� A�DOUBLE�BUFFERED�
SCREEN� IN�".04�AND�DRAW�SOME
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BOBS�ON� IT�YOU�JUS T�USE� j4CREEN�
0PENk�TO � OPEN�THE�SCREEN� FOLLOWED�
BY� j%OUBLE�#UFFERk� TO�DOUBLE�BUFFER�
IT� AND�THEN�JU S T�USE�THE� j#OBk�
COMMAND�TO�DRAW�YOUR�BOBS�� *N� #LITZ�
YOU� HAVE�TO�ALLOCATE� TWO�BITMAPS� SET�
UP�A� jSLICEk� AND�MANAGE� ALL� THE�
DOUBLE�BUFFERING�AND�THE�DRAWING�AND�
ERASING�OF�THE�OBJECTS�YOURSELF�	USING�
#LITZiS� j# LITk�COMMANDS
��5HE�
ADVANTAGE�OF�TH IS�APPROACH� IS�THAT� IT�
IS� FASTER�AND�GIVES�YOU�MUCH�MORE�
CONTROL� OVER�WHAT� IS� ACTUALLY�
HAPPENING�

*TiS�ALSO�GOOD�TO�SEE�THAT�#LITZ�
ALLOWS� *''�SAMPLES� 	�479�FORMAT
� TO�
BE� LOADED�DIRECTLY�WHICH� IS� STILL� A�BIG�
OMISSION� FROM�".04��5HERE� IS� EVEN�
A� j%ISK1LAYk�COMMAND�THAT�ENABLES�
LONG�SAMPLES�TO�BE� PLAYED�DIRECTLY�AS�
THEY�ARE� LOADED�FROM�DISK�

"�MORE� UNUSUAL� FEATURE� IS�THAT�
#LITZ� ALSO�OPERATES�AS�A�FULLY��
FUNCTIONAL� ASSEMBLER��:OU�CAN�FREELY�
MIX�������ASSEMBLY� LANGUAGE�
INSTRUCTIONS�WITH� #"4*$�COMMANDS��
5HIS�MEANS�THAT�EXPERIENCED�
PROGRAMMERS�CAN� REPLACE�TIME��
CRITICAL� ROUTINES� IN� THEIR�PROGRAMS�
WITH� FASTER�MACHINE�CODE�
EQUIVALENTS�� *T� IS�EVEN� POSSIBLE�TO � SET�
UP�YOUR�OWN� INTERRUPTS�THAT�WILL�
AUTOMATICALLY�CALL� A� SPECIFIED�
PROCEDURE�ON� A� REGULAR�BASIS��5HE�
COMPILER�ASSEMBLER�ALSO�PROVIDES� ALL�
THE�FEATURES�YOUiD�EXPECT� INCLUDING�
CONDITIONAL� COMPILING�AND�MACROS�� *N�
FACT� IN� SOME�WAYS� #LITZ�#ASIC���FEELS�
MORE� LIKE�A�HIGH�LEVEL� ASSEMBLER�THAN�
A�COMPILER�AS�SUCH�

#LITZ�ALSO�BORROWS�MORE�THAN� A�
FEW�FEATURES� FROM�THE�$� PROGRAMMING�
LANGUAGE�� 1ROBABLY�THE�MOST�
INTERESTING�OF�THESE�FEATURES�ARE�
j/EW5YPESk ��5HESE� ARE�THE� #LITZ�
EQUIVALENT�OF�$�S� jS TRUCTk�DATA�
STRUCTURES�OR�1ASCALiS� �3ECORDSk ��
/EW5YPES�ENABLE�NEW�DATA�TYPES�TO�
BE�CREATED� BY�GROUPING�TOGETHER�A�
NUMBER�OF�DIFFERENT�BASIC�TYPES�� "�
/EW5YPE�CAN� BE�THOUGHT�OF�AS�A�
RECORD�CONTAINING�A� NUMBER�OF�
DIFFERENT�FIELDS� EACH� OF�WHICH� CAN�
HOLD�A�DIFFERENT� ITEM�OF�DATA��5HIS�
MEANS�THAT� RATHER�THAN� USING�SEVERAL�
DIFFERENT�ARRAYS� TO� STORE� ALL� THE�DATA�
IN�YOUR�PROGRAM�YOU� CAN� USE�ARRAYS

OF�/EW5YPES� INSTEAD�� /EAT�
.ASOCHISTS�WILL� BE� PLEASED�TO�

HEAR�THAT�#LITZ�ALSO� INCLUDES�A� POINTER�
TYPE�� 4IMPLY�PUT� A� POINTER� IS� A�
VARIABLE� THAT�HOLDS�THE� ADDRESS� IN�
MEMORY�OF�AN� ITEM� OF�DATA� 	IT�
�POINTS�� TO�THE�DATA
�� 1OINTERS� ARE�
USED�EXTENSIVELY� IN�$�TO� PASS�
REFERENCES�TO�DATA�BETWEEN�
FUNCTIONS�� 4O�NOW�YOU�TOO�CAN�
CONFUSE� PEOPLE� 	AND� PROBABLY�
YOURSELF
�JU S T�AS�MUCH� AS� THOSE�
CLEVER�$� PROGRAMMERS�DO�� 0N� A�MORE�
SERIOUS� NOTE� /EW5YPES� AND� POINTERS�
ALSO� PROVIDE�A� USEFUL�METHOD�OF�
REPRESENTING�AND� ACCESSING�THE�
0PERATING�4YSTEMiS� DATA� STRUCTURES�
AND� LIBRARIES� FROM� #LITZ�#ASIC�

"NOTHER�NOVEL� FEATURE� IS� BUILT�IN�
SUPPORT�FOR� LINKED� LISTS�� -INKED� LISTS�
ARE�AN�ALTERNATIVE�METHOD�OF�STORING�
DATA� TO� CONVENTIONAL� LINEAR�ARRAYS�
AND� A�MORE�EFFICIENT�ONE��5HEY�MAKE�
SOME�TYPES�OF�LIS T�PROCESSING�MUCH�
SIMPLER�AND�FASTER�THAN� IF�ARRAYS�WERE�
USED�� -ISTS� IN� #LITZ�ARE�ALLOCATED� IN� A�
SIM ILAR�WAY�TO�ARRAYS� USING�THE� j%IM�
-ISTk�COMMAND�� *TEMS�CAN�THEN� BE�
ADDED� AND�DELETED� FROM�THE� LIS T�VERY�
EASILY�USING�SINGLE�COMMANDS��5HE�
SYSTEM� AUTOMATICALLY�KEEPS�TRACK�OF�
THE�CURRENT� ITEM� AND�YOU�CAN� STEP�
THROUGH�THE� LIS T�USING�THE� j/EXTLTEM��
COMMAND�
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5HESE�FEATURES�TOGETHER�MAKE�
#LITZ�#ASIC� A�MUCH�MORE� CONCISE�
FLEXIBLE�AND�ELEGANT� LANGUAGE�THAN�
SOME�OTHER�VERSIONS�OF�#"4*$�

.0--$�-$�2&#�.3"" ',%
0NE�OF�THE�OTHER�BIG�SELLING�POINTS�OF�
#LITZ�#ASIC� �� IS� THAT� IT�PROVIDES� FULL�
SUPPORT�FOR�THE�"MIGAiS�GRAPHICAL�
USER� INTERFACE� *NTUITION�� 'INALLY� IT� IS�
POSSIBLE�TO�WRITE� PROPER�MULTITASKING�

8ORKBENCH�
APPLICATIONS� IN�
#"4*$�� #LITZ� INCLUDES�
COMMANDS�FOR�
CREATING�SCREENS�
WINDOWS� PULL�DOWN�
MENUS�AND� ALL� THOSE�
GADGETS�WE�ALL� KNOW�
AND� LOVE�� 5HE� LATEST�
VERSION�OF�#LITZ�EVEN�
INCLUDES� SUPPORT�FOR�
"3EXX�WHICH�
ENABLES� #LITZ�TO�
COMMUNICATE�WITH�
OTHER�PROGRAMS� AS�
WELL� AS�A�FACILITY�
CALLED� #3EXX�WHICH�
ALLOWS�YOU� TO�CONTROL

OTHER�*NTUITION�
PROGRAMS�BY�FOOLING�
THE�SYSTEM� INTO�
THINKING�THAT�THE�
MOUSE�OR�KEYBOARD�
IS� BEING�USED�

0THER� INTERESTING�
FEATURES� INCLUDE�
SUPPORT�FOR�PLAYING�
*''�	%ELUXE�1AINT
�
ANIMATIONS�.&%�
MUSIC�MODULES� AND�
SYNTHESIZED� SPEECH�
USING�THE�"MIGA�S�
NARRATOR�DEVICE�
)OWEVER� SUPPORT�FOR�
"("�GRAPHICS� IS� NOT�
YET�COMPLETE�� *T� IS�
POSSIBLE�TO �OPEN�"("�FORMAT�SCREENS�
UNDER�*NTUITION� IN�"MIGA�MODE� BUT�
ALTHOUGH� IT� IS� POSSIBLE� TO� SET�UP�����
BIT�PALETTES� IN� #LITZ�MODE�"("�
SCREENS�AND�SHAPES�ARE� NOT�YET�
FEASIBLE�

0F�COURSE� IN� ADDITION� TO�THESE�
MORE� UNUSUAL� FEATURES� #LITZ�#ASIC�
ALSO� INCLUDES�EVERYTHING�ELSE�YOU�D�
EXPECT�FROM� A�MODERN�VERSION�OF�
#"4*$� INCLUDING�STRING�HANDLING� FILE�
INPUT�AND�OUTPUT� PROCEDURES�
FUNCTIONS� AND�ALL� THE�CONTROL�
STRUCTURES�YOU�COULD�EVER�NEED� AND�
PROBABLY�A�FEW�YOU�DONiT�

5HE� PACKAGE�COMES�COMPLETE�
WITH� A� SELECTION�OF�
READY�COMPILED�
TOOLS� INCLUDING�AN�
*NTUITION� INTERFACE�
DESIGNER�CALLED�
j *NTUI5OOLSk � A�.AP�
EDITOR�CALLED�
j .AP&DITk � AND�
j4HAPES.AKER��
WHICH� IS�FOR�GRABBING�
SHAPES�FROM� *''�
PICTURES�� /ONE�OF�

THESE�APPEAR�TO�BE�DOCUMENTED�
ANYWHERE� BUT� IT�DOESNiT �TAKE� LONG�TO�
FIGURE�OUT� HOW�TO� USE�THEM�

.Y�ONLY� REAL� CONCERN�ABOUT�#LITZ�
IS�THAT� IT�SEEMS�TO� BE�QUITE�UNSTABLE�
ON�SOME�MACHINES�� *�MANAGED�TO�
CRASH� IT�SEVERAL� TIMES�JU S T�TRYING�TO�
RUN� THE�EXAMPLE� PROGRAMS�� )OWEVER�
YOU� HAVE�TO� REMEMBER�THAN� #LITZ� IS�
STILL� A� RELATIVELY�YOUNG�PRODUCT� AND�
*iM�SURE�THAT� IN� TIME�THESE�BUGS�WILL�
BE�EXTERMINATED��5HE�ONLY�OTHER�
CRITICISM� *�WOULD�MAKE� IS�THAT�THE�
DOCUMENTATION� ALTHOUGH�QUITE�
PROFESSIONALLY�PRODUCED� IS�
SOMEWHAT� LACKING� IN� DETAILS�AND�
EXPLANATIONS� IN� PLACES�

0F�COURSE� THE�BIGGEST�TESTAMENT�
TO�THE� POWER�OF�#LITZ�#ASIC� IS� THE�
QUALITY�AND�SPEED�OF�THE�SOFTWARE�
THAT�HAS�ALREADY�BEEN�WRITTEN� USING�
IT�� 4URE� THERE�S�BEEN� A�FEW�NICE�
PROGRAMS�WRITTEN� IN�".04�	MOST�
NOTABLY�A�CERTAIN�GAME�CALLED�
&XTREME�7IOLENCE
� BUT�NOTHING�THAT�
REALLY�RIVALS�4KID.ARKS� %EFENDER�OR�
*NSECTOIDS�� �IN� TERMS�OF�
PROFESSIONALISM� AND� PLAYABLILTY��"ND�
WITH� #LITZiS� *NTUITION� CAPABILITIES

3AL@�� DALR ��9K A; �� 
�QGM�;9F�9F AE 9 L= � L@AK�E9FQ �
:GMF;AF?�:9DDK �=N=JQ�� � L@ �G >�9 �K=;GF<�� 3GO�

THEREiS�NO� REASON�WHY�WE�SHOULDN�T�
SEE� SOME�GROOVY�8ORKBENCH� UTILITIES�
WRITTEN� IN� IT�AS�WELL�

*�WOULDNiT �RECOMMEND� #LITZ�#ASIC�
FOR�BEGINNERS�OR�PEOPLE�OF�A� NERVOUS�
DISPOSITION�� *T� IS� HOWEVER� IDEAL� FOR�
FRUSTRATED�".04�PROGRAMMERS�WHO�
RECKON�THEYiVE� PRETTY�MUCH� PUSHED�
".04�TO�THE� LIM IT� OR�FOR�PEOPLE�
LOOKING�FOR�A� PROPER� STRUCTURED�
VERSION�OF�#"4*$�THAT�CAN� BE� USED�TO�
WRITE� REAL�8ORKBENCH� APPLICATIONS��
"ND� IT iS� ALSO�A�VERY�GOOD�STEPPING�
STONE�ON�THE� ROAD� TO� PURE�ASSEMBLY�
PROGRAMMING�� $%

-")**#(!� &#-.
#LITZ�#ASIC��� ����������������
'ROM��"$*%�4OFTWARE�
&UROPE
N ����� ��������

�"��%)/.p� �� ��m�� ��� �� �V� p�� �� I
# - *5; � # "4 *$ � �

'EATURES
- - / - - - - - - -
:OU� NAME� IT� #LITZ�#ASIC�HAS�GOT� IT�

%OCUMENTATION
m � � � � � � � � �
"DEQUATE� BUT�A�BIT� INCOMPREHENSIBLE� IN�
SOME�PLACES�

&ASE�OF�6SE
� � � � � � � � � �
"�NICELY�INTEGRATED�PROGRAMMING�
ENVIRONMENT� BUT�THE�LANGUAGE� ITSELF�
TAKES�A�BIT�OF�GETTING�USED�TO�

1ERFORMANCE
� � � � � � � � � �
6NBELIEVABLY�FAST�IN� #LITZ�MODE�� �ONLY�
ASSEMBLY� LANGUAGE�WOUID�BE�QUICKER�

7ALUE�FOR�.ONEY�
� � � � � � � � � �
&XCELLENT��5HE�PRICE�COMPARES�WELL�WITH�
OTHER�PROGRAMMING� LANGUAGE�PACKAGES�

-RAN= HH� N= PEJ C �
� � � � � � � � � �
5HE�BEST� IMPLEMENTATION�OF�#"4*$�
SINCE�".04� BUT�NOT� RECOMMENDED�FOR�
BEGINNERS�

".*("�4)011&3�0�*446&����E �+"/6"3:� ����
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)IGH�2UALITY�"("�$OLOUR� *''�1ICTURES�PERFECT� FOR�
VIDEOTITLING��8ORK� IN�ALL�"MIGA�1AINT�AND� 1RESENTATION�
1ACKAGES� 	%1AINT�4CALA�ETC�

	"LSO�AVAILABLE�FOR�1RE�"("�"MIGAS�ON� REQUEST


4ET�0NE���1APERS
7ARIOUS�PAPER�TYPES� INCLUDING�PARCHMENTS�MARBLED�
EMBOSSED�

4ET�5WO���'ABRICS
7ARIED� FABRIC�BACKGROUNDS� INCLUDING�SILKS� COTTONS�
LEATHER� ETC�

4ET�5HREE���5EXTURES
7ARIOUS� TEXTURES� INCLUDING�WOODS� STONEWORK�ETC�

4ET�'OUR���5RAVEL
*NCLUDING�FAMOUS� LANDMARKS� FROM�AROUND� THE�WORLD�
PERFECT�FOR�USE�AS�CHROMAKEYED�BACKGROUNDS�OR�FOR�
HOLIDAY�VIDEO�TITLE�BACKGROUNDS�

4ET�'IVE���8EDDINGS�AND�'IRST�$OMMUNIONS
*NCLUDING�PARCHMENT� SCROLLS� FLOWERS� ROMANTIC�
BACKGROUNDS�ETC�

4ET�4IX��� *NTRODUCTION�1ACK
"�COMPILATION� FROM� THE�PREVIOUS�SETS� IDEAL� FOR�NEW�USERS�

&ACH����DISK�SET� IS�AVAILABLE�AT�A�COST�OF�ONLY�_������INC��
1���1��OR�BUY�THE�WHOLE�RANGE�FOR�ONLY�_�������
4END� CHEQUE�OR�POSTAL� ORDER�MADE�PAYABLE�TO� ��
7*%&0803-%���"RDOCH�(ARDENS�(LASGOW�(����)#��
5ELEPHONE����� ���� �����FOR�MORE�INFORMATION�
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X � .0#"'!21� 1!-0#"0�51��,-1!-0#1���5�71�;H>�&-+#1�U

.L?>C=NCIHM�;L?�<;M?>�IH�G;HS�@;=NILM���L?=?HN�@ILG��NB?�G;MMCP?�
>;N;<;M?�� F?;AO?�MN;H>CHA��AI;F�M=ILCHA�L;N?M��;H>�>L;Q�;P?L;A?M�
2B?�OM?L�=;H�;>DOMN� ;FF�J;L;G?N?LM�

Z� 13!!#11$3*� 1?F?=�AO;L;HN??�NB;N�.IIFMQCHH?L�J?L@ILGM�
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1LEASE� SEND�M E �AN �"M IGA � ����� &XTERNAL� %RIVE�
4TRAIGHT�AWAY� 	CHEQUES�SHOULD�CLEAR�PRIOR�TO�SHIPPING
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521� # * # ! 2 0 - , '! 1 � *2 " �� ! &�3* � # ," � *� , # �� *32!

"MIGA� �����1ACKS
i����BIT�������'ULL� POWER�
i�0N�SITE�WARRANTY�
��5WO�1YTHON�JOYSTICKS�
��'REE�1AINT�PACKAGE�SOFTWARE�
��.OUSE�MAT

p�"�����4TANDALONE� _��� �
p"������W ITH����.#� _��� �
p " *����W ITH���.#� _���
p�"�����W ITH���.#� _����
p"L�����W ITH���.#� _���
p�" L�����W ITH� ���.#� _���
p�" L�����W ITH����.#� _���

"M IGA������1ACKS
m �"("�$HIP�SET
m ���������� PROCESSOR
m �$O�PRO�OPTION
m ��.#��.#� 3".
m�"���������WITH���.#�)%����.# _���
m �"���������WITH���.#�)%����.# _���
m �"���������WITH� ���.#�)%����.# _����
m �"���������WITH� ���.#�)%����.# _����

* � " � � � � � % Y N A M I T E � P A C K

4IMPLY�ADD�TO�PACK�PRICE _��
$%�� _���

"�����"����)ARD�%RIVES

�� &ASY�TO�INSTALL�UPGRADE�KITS�
i� 'ULL� INSTRUCTIONS�AND�CABLES�WHERE�NECESSARY�
i� "LL�DRIVES�SUPPLIED�WITH�FORMATTING�
INSTRUCTIONS�AND�SOFTWARE�

�� 'REE�FITTING�AVAILABLE���PHONE�FOR�DETAILS
p� ��.#�)%�6PGRADE�,IT� _��
p� ��.#�)%�6PGRADE�,IT� _���
�� ��.#�)%�6PGRADE�,IT� _���
�� ��.#�)%�6PGRADE�,IT� _���
p� ���.#�)%�6PGRADE�,IT� _���
p� ���.#�)%�6PGRADE�,IT� _���

"�����"����.EMORY�6PGRADES
��"�����1$� ������.#���CLOCK�	$OPRA�OPTION
�_���
p� 1RO3AM��.#�1$.�$*"�"����" *���� _���
p�1RO3AM��.#�1$.�$*"�"����"����� _���
p�1RO3AM� �.#�"���� _��
p�" L�����3EAL�5IME�$LOCK� _��

"MIGA� ����)ARD� %RIVES .ONITORS 47("��. U LTISYNC�.ONITORS

)IGH�2UALITY�(71�)ARD�%RIVES�
" � � � � " � � � � �

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

*NTERNAL�)ARD�%RIVES�FOR�"���
m� &ASY�TO� INSTALL� ��'ULL� INSTRUCTIONS
m� *$%�TECHNOLOGY

p� 1RO�*NTERNAL� ��.#�HARD�DRIVE� _���
�� 1RO� *NTERNAL���.#�HARD�DRIVE� _���
p� 1RO�*NTERNAL���.#�HARD�DRIVE� _���
p� 1RO� *NTERNAL� ���.#�HARD�DRIVE� _���
p� 1RO� *NTERNAL����.#�HARD�DRIVE� _���

1HILIPS������.,**�.ONITOR� _ ���� �

p�$OMMODORE� ����S _���

p�8HEN� PURCHASING�WITH�
AN�"MIGA�DEDUCT�_ � � � FROM�ABOVE�

PRICING

I�%UST�COVER�FOR�THE�ABOVE _�

m� �������4UPER�HIGH� RESOLUTION�COLOUR�DISPLAY

m� 1ROFESSIONAL� *#.�COMPATIBILITY

m �$OMPLETE�W ITH� CABLE
m � 'ULL� 6,�WARRANTY

m �5ILT���SWIVEL�STAND

��" L�����47("�.ONITOR�<%ISPLAYS�HIGH�
PRODUCTIVITY�MODES
 _���

��" L�����47("���.ONITOR�	.EDIUM�RESOLUTION�
DISPLAYS�ALL�MODES�HIGH�AND�LOW
� _���

��" L�����47("���.ONITOR�	)IGH�RESOLUTION�
DISPLAYS� ALL�MODES
� _���

��" L�����47("�PLUS�����.ONITOR�	%ISPLAYS�
ALL�MODES�IDEAL�FOR�%51�$"%�ETC
� _����

8ORKSTATIONS 1ERIPHERALS 4CANNERS 1RO�30.�4WAPPER

����$APACITY� LOCKABLE�DISK� BOX _����
4QUICK�MOUSE _�����
.OUSE�MAT _����
5%,� HIGH� QUALITY�%4%�	��
�DISKS _� ���
$OMPUTER�.ALL� %4%�	��
�DISKS _�
+ET�'IGHTER�JOYSTICK _�� ���
"PACHE�JOYSTICK _����
1YTHON�JOYSTICK _����
;IPSTICK�JOYSTICK _�� ���
4CREEN� #EAT�SPEAKERS _��
;I�'Y�SPEAKERS _��
"����"����"*����%UST�COVERS _����
"����.ODULATOR _��
3ENDALE������'.$�(ENLOCK _���
4UPRA������.ODEM _��
4UPRA�'AX�1LUS�.ODEM _���
4UPRA�V����#*4�'AX�.ODEM _���

m�"LLOWS� IMAGE�PROCESSING� IN�A� USEFUL� AND�
UNIQUE�FASHION

m�$OMES�COMPLETE�W ITH�OPERATION�MANUAL
m�0NE�OF�THE�FASTEST�GROWING�APPLICATIONS�
FOR�HOME�AND�PROFESSIONAL� USERS

m�)IGH�SPECIFICATION�COUPLED�W ITH�COST�
EFFECTIVE�PRICING

m�1OWER�)AND�4CANNER
m����GREYSCALES� ��������%1*
m�5HRU�PORT�TO �PRINTER
m �'ULLY�COMPATIBLE�W ITH� %ELUX�1AINT��� ETC�
m�"DVANCED�SOFTWARE

p� 1OWER�)AND� 4CANNER�V���� _ � �
m�1OWER�)AND�4CANNER�$OLOUR� _���

m�4WAP�BETWEEN� ,ICKSTART�CHIPS
m�'ITS�"����"�����"����"����
m�"UTO�SWAPPING�VIA�KEYBOARD�CONTROL
m�'LEXIBLE�CABLE�ALLOWS�THE�SWAPPER�TO�
WORK� IN�CONJUNCTION�WITH�
ACCELERATORS�ETC�

m�4IMPLE�TO�FIT���FULL� INSTRUCTIONS

m�1RO�30.�4WAPPER� _ � �

m�1RO�30.�4WAPPER��� ���30.� _��
m�1RO�30.�4WAPPER�������30._���

m8ORKBENCH������PLUS�MANUALS_��

m�&RGONOMICALLY�SOUND
m�'ACILITATES�UP�TO�THREE�EXTERNAL� FLOPPY�
DRIVES

m�.ADE� IN� THE�6,
m�4TRONG�AND� ROBUST
m �"ESTHETICALLY�PLEASING
m �,EEP�YOUR�DESK� NEAT�AND�TIDY
m�4UPPLIED� COMPLETE�AND�ASSEMBLED�WITH�
FREE�MOUSE�MAT

m �"���� 8ORKSTATION� _��

m�"���� 8ORKSTATION� _��

m�"�����8ORKSTATION� _��

p�8ORKSTATION�$OVERALL� DUST�COVERS� _ �
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1RO�"GNUS��.#
m �1ROVIDES�A�FULL� �.#�OF�$HIP�.EMORY�FOR�THE�
"MIGA� ����AND�"���������� m �%ESIGNED� AND�
BUILT� IN� &NGLAND� m �4UPPLIED�WITH� ����� 0BESE�
"GNUS� m � *NCLUDES� �.B� .EMORY� ON� BOARD� IN�
THE�FORM�OF� LOW�POWER�;IPS�m �"LLOWS�THE�PROc
CESSING� OF� ELABORATE� ANIMATION� AND� SOUND�
SAMPLING�m �1ROVIDES�THE�SAME�MAX�� CHIPMEM��
ORY� AS� THE� "�����"���� ������ m � *NCREASES�
ADDRESSABLE� MEMORY� SPACE� FROM� �.#� TO�
��.#� m � $OMPLETE� WITH� FULL� INSTRUCTIONS� AND�
FLYING� LEADS�m �#RITISH�MADE

m �1RO�"GNUS��.#� _ � � �
	'REE�FITTING�AVAILABLE���1HONE�FOR�DETAILS


���((���
I�� 4���41

"����.EMORY�&XPANSIONS
"����1RO�3".�����.EG��6PGRADE
m �"LLOWS� ��.#�SOFTWARE�TO� RUN
m�$HIP�MEMORY�COMPATIBLE
m�#RITISH�MADE

m�8 ITHOUT�CLOCK� _��
m�8 ITH� CLOCK� _��
"���� FO R� "���� _��

"����1RO�3".� 5���.EG�6PGRADE
p�(IVES�A�FULL��.B�OF�MEMORY� _��

"����� �.B�.EG�6PGRADE� _�����

$URRENT�1OWER�4UPPLY� $UMANA� ����� &XTERNAL� %RIVE

m �"LLOWS�THE�ADDITION�OF�PERIPHERALS�
W ITHOUT�DAMAGE�TO�COMPUTER�OR�POWER�
SUPPLY

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

m�4WITCH�MODE�DESIGN
m�'ULL� CROW�BAR�PROJECTION
m � #RITISH�MADE

m �"����1OWER�SUPPLY�UNIT _�����
m�"����1OWER�SUPPLY�UNIT _�����
m�"����1OWER�SUPPLY�UNIT _�����
m�"�����1OWER�SUPPLY�UNIT _�����
m�"�����1OWER�SUPPLY�UNIT _�����

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

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

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

p�"����"����
*NTERNAL�REPLACEMENT�DISK�DRIVE� _��

1RINTERS $HIPS�AND�4PARES

m �)IGH�QUALITY�PREMIUM� RANGE�OF�"MIGA�
PRINTERS

m �5WO�YEAR�MANUFACTURERS�WARRANTY�
m �$OMPLETE�W ITH� CABLE�TO �"MIGA� ���
m �$ITIZEN� REGISTERED�FOR�%EALER�PLUS�SERVICE

m�4WIFT� ������ _���
	��PIN� ���COLUMN� ����$14�DRAFT� ���/-2��,%#�#UFFER


m �4WIFT����$OLOUR� _���
	��PIN����COLUMN�����$14�DRAFT����-2���D#�QUIET�MODE


m �4WIFT����� _���
	���PIN����COLUMN�����$14�DRAFT����-2���D#�QUIET�MODE


m �4WIFT�����$OLOUR� _���
	���PIN����COLUMN�����$14�DRAFT����-2���D#�QUIET�MODE


m �4WIFT�1RO�+ET� _���
	���COLUMN����NOZZLE�PRINT�����$14�DRAFT� ����-2�)1�
EMULATION��,#�BUFFER���FONTS�VERTUAL�LAZER�QUALITY


m�854� HAVE�SOLE�DISTRIBUTION� RIGHTS�FROM�
"MERICAS�BIGGEST�$OMMODORE�CHIP�
DISTRIBUTOR

m� 8ORKBENCH�������,IT� _��
	INCLUDES�MANUALS�DISKS���CHIP


m� ,ICKSTART������ _��
p� ,ICKSTART� ���� _��
p� ,ICKSTART�30.�4WAPPER� _��
	4WAP�BETWEEN�,ICKSTARTS


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

+ � 1�*#1�&-2*',#��
��	���	�����- * / & 4 
  ��	��	������	 � � ) 3 
  � ' " 9 �0 / ��
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�
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$REDIT�$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:�$)"3(&4�50�6,�."*/-"/%�� .*/*.6.�03%&3�".06/5�_������
4HOULD�YOU�WISH�YOUR�ORDER�TO�BE�SENT�BY�COURIER�SERVICE�PLEASE�ADD�_��� 5HIS�METHOD� INCLUDES�$OMPREHENSIVE� INSURANCE�

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

8 ) & 3 & � 5 0 � ' */ % � 6 4 �
)EAD�0FFICE�

854�&LECTRONIC�-TD�
$HAUL�&ND�-ANE�

-UTON�
�����������

$OM PU TE R�. A LL�# ED FO RD �
/O����% OW NS TA IRS �
5HE�) ARPU R�$ENTRE �

# ED FO RD �
�����������

$ OM PU TE R�. A LL�4T��/EOTS�
/O��

1 RIO RY �. A LL�4HOPP ING �$ENTRE �
4T��/EOTS�

�����������

$ OM PU TE R�. A LL�) E RTFO RD
���3 A ILW AY �4T�

) E RTFO RD �
�����������

$ OM PU TE R�. A LL�% UNSTAB LE �
���) IGH �4 TREE T�/ O RTH �

% UNSTAB LE �
# ED FO RDSH IRE �
�����������

"LL� PRICES� QUOTED� OR�PRODUCTS�STOCKED�ARE�SUBJECT� TO �STOCKING� LEVELS�AND�AVAILABILITY��854� CANNOT�BE� HELD� LIABLE�O R�SUPPLY�REIMBURSEMENT�FO R �FORCE�MAJEURE� OR� ITEMS�WH ICH �ARE� OU T�O F�STOCK�DUE�TO �DEMAND�OR� LOW �STOCK� A T� ITS�SUPPLIERS�W HICH�MAY�RESULT� IN�
DELAYED� DELIVERY�OR� NON� DELIVERY� PAYMENT�W ITH �ORDER� PLEASE�A LLOW ����DAYS�FO R �DELIVERY��854�RESERVE�THE� RIGH T� TO �AMMEND�PRICES� REVISE�PACKS� SPECIFICATIONS�AND�O R�SUBSTITU TE �PRODUCT�W IH TO U T�PRIOR�NOTICE�A T�ANY�TIM E �W ITH O U T� LIAB ILITY � UPON� ITSELF�� ���!�
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�'N; FC;H �;H>�.ILNOAO?M?�;FMI�;P;CF;<F?��"ON=B �CH�,IP�� _��	

5 E S T I M O N I A L S � F R O M �" U D I O � ( A L L E R Y � 6 S E R S �

�'N�CM�L?;FFS�GIL?�NB;H�DOMN�;�>C=NCIH;LS��'�QIOF>�
B;P?�<IOABN�NBCM�GO=B�MIIH?L�B;>�'�EHIQH�BIQ�
CH�>?JNB�CN�CM���M�;�$IL?CAH�*;HAO;A?�N?;=B?L��'�
L?;FFS�;JJL?=C;N?�CN��2BCM�CM�;�P?LS�BCAB�KO;FCNS�
JLI>O=N���IH?�I@�NB?�@CLMN�=IGJON?L�$*�JLIAL;GM�
NI�OM?�=OLL?HN�$*�G?NBI>M��� !LICLW� )!

�5IQ??��2B?�1J;HCMB��O>CI�%;FF?LS�"?GI�
"CME�CM�QIH>?L@OF��5IL>M�=;H_N�>?M=LC<?�BIQ�
JF?;M?>�Q?�Q?L?�QCNB�NB?�M;GJF?��5B;N�;�AL?;N�
AL?;N�F?;LHCHA�NIIF��.F?;M?�F?N�OM�EHIQ�QB?H�SIO�
B;P?�;P;CF;<F?�1J;HCMB��O>CI�%;FF?LS�������
2B;HEM�;A;CH�@IL�MO=B�;�QIH>?L@OF�JLI>O=N��7IO�
B;P?�;�QCHH?L�IH�SIOL�B;H>M���"?PRM LT GJJC � ),

3 E V I E W S � F R O M � " M I G A � . A G A Z I N E S �
���NLOFS�ILCACH;F�C>?;�CM�;�L;L?�NBCHA���$;CL�
 LINB?LM��'H=��CH�NB?�31�B;M�;JJ;L?HNFS�;
=BC?P?>�NB?�CGJIMMC<F?�<S�L?F?;MCHA�;�JLI>O=N�
NB;N�MN;H>M�;FIH?�CH�NB?�G;LE?N��I@@?LCHA�NB?�
;HMQ?L�NI�;�KO?MNCIH�NB;N_M�BCNB?LNI�<??H�CA
HIL?>���NB?�G;MN?LCHA�I@�;�@IL?CAH�F;HAO;A?����
CN�=IOF>�<?=IG?�NB?�J?L@?=N�F?;LHCHA�NIIF�@IL�
;FF�;A?M��� ! K GE ? � # M K N S R GL E

�'@�SIO_L?�DOMN�MN;LNCHA�NI�F?;LH�;�@IL?CAH�
F;HAO;A?��NB?�!SB GM �' ? JJC PW �M?LC?M�CM�CH
>CMJ?HM;<F?�;M�;�F?;LHCHA�NIIF���C@�SIO_L?�
JF;HHCHA�;�NLCJ�;<LI;>��;�AII>�JBL;M?<IIE�
;H>�NB?�;JJLIJLC;N?�! SB GM �' ? JJC PW �NCNF?�QCFF�
ACP?�SIO�?P?LSNBCHA�SIO�H??>�NI�EHIQ�NI�
MOLPCP?�CH�NB?�F;HAO;A?��'�BCABFS�L?=IGG?H>�
NB?�QBIF?�M?LC?M����GL DM

�2B?L?�B;M�<??H�HINBCHA�FCE?�NBCM�IH�NB?�G;LE?N� �2B?�JLIAL;G�G;E?M�OM?�I@�NB?��GCA;_M
<?@IL?�;H>�'� L?=IGG?H>�CN�@IL�F;HAO;A?�N?;=B?LM� ?R=?FF?HN�MIOH>�=;J;<CFCNC?M�;H>�JLIPC>?M
;H>�;HSIH?��QBI	�QCMB?M�NI�;>>�NI�NB?CL�F;HA� >CACNCT?>�PIC=?M�I@�H;NCP?�MJ?;E?LM��;�GIMN
AO;A?�MECFFM���.?N?L�$OL?S��7 CQ RC PL �! S Q R P ? J G? � ?RJ?>C?HN�Q;S�NI�F?;LH�;�@IL?CAH�F;HAO;A?��
4 GK C Q � ! K GE ? � 7 M P JB

��"LL�WORDS�AND�PHRASES�'ULLY�%IGITIZED�4PEECH
�� *NCLUDES�%ICTIONARY� 1RONUNCIATION�(UIDE�2UIZZES
��������5OPICS�SUCH�AS�8EATHER� /UMBERS� 'OOD�ETC�
������%ISK�4ET���'OR�THE�4TUDENT�5RAVELER� #USINESSMAN

$ O O M B E � 7 A L L E Y � 4 O F T W A R E
���(:@GCB��@CG:� �IFCD:6B�&6B<I6<:G��P������

)F>:BH6@�&6B<I6<:G�� P�����
1LEASE�SPECIFY�LANGUAGE�WHEN�O RDERING ��$L??�<LI=BOL?�
;P;CF;<F?��M?H>�1�1#	��1?H>�V�� �L?<;N?>�IH�L?AOF;L�JOL=B;M?	�
@IL�"?GI�"CME��MJ?=C@S�F;HAO;A?	�� �>-28��*55.;B�CM�=IJS
LCABN�Z� �����<S�$;CL LINB?LM��'H=��������1����H>�1NL??N���LF
CHANIH��4CLACHC;��������31���2?F������	����������$;R��
����	���������"CMNLC<ON?>�CH��OMNL;FC;�<S�+;FF??�1I@NQ;L?��
";PC>�(��!;GJ<?FF��3H>?L<IIF�1IONB�0I;>��3 H>?L<IIF��
4C=NILC;��������OMNL;FC;��2?F������	��������

.:><BACIH=�
�:JCB� .+����("�
�����������

�'#!��0#��)
'#(#!�(� *,) �--#)(�&

FROM�-0-"

� $ � � d a $ 4

COMBINED�(&/-0$,�1"-�&/$0%&3�AND�4:/$)30/*;&%�
07&3-":�,&:&3�$0/530-4� */�0/&�6/*5

'@E@*,)� &��)))�:97C� S � � � ����

!�+!-0"#0
31#0
(0-%
�5�0"

'EATURES�
m � $ROSSFADE�SLIDER� m � 3(#�THROUGH�PORT� m � #/$�$ONNECTORS
m � $ABLE�CONNECTION�TO�"MIGA� ��ALLOWS�PROFESSIONAL�VIDEO�DESK�LAYOUT
m � 1USH�BUTTON�MODE�SWITCHING� ��ALLOWS� LIVE�PROGRAMMING�CHANGES
"LSO�AVAILABLE�

_�����
_�����

$%57�(&/-0$,� �� PLUG� IN�CARD
MINI(&/�GENLOCK� �� THE�ORIGINAL�AND�NOW�EVEN�BETTER�VALUE�
-����57�"%"15&3���MODULATOR�FOR�"����ETC

	INCLUDES�"MIGA��57�-EADS
� _�����
"CCESSORIES���-����EXTENSION�LEAD�PLUS�PLUS�OTHER�VIDEO�LEAD�KITS�AVAILABLE

"GJ�AF>GJE9LAGF�GF�9DD�L@=�9:GN=�HD=9K=�OJAL=�GJ�H@GF=

'3&&�104553e /*$4�-5%�� d � � � � � � � � � � � �
."3,&5�)"3#0306()� "LL�PRICES�INCLUDE
-&*$&45&34)*3&�-&����#3� 7"5���P�P�
���MONTH�GUARANTEE� ���DAY�FULL�REFUND�� %ESIGNED�AND�MANUFACTURED�IN�THE�6�,�

G K O I K O

<;L:8K@FE8C I I

@I<pp"�
p� pp� �7� ��+� �� �.� p���� J+� �� b�R��� " � �+4_��� ���� �

F?� = I H H I C M M ? O L �M� =BI C=?

0UR�EXTENSIVE RANGE�OF�EDUCATIONAL SUBJEETI� NOW� INCLUDE�

O ."5)4 0 (&0(3"1): 0 41035 0
O '3&/$) 0 )*4503: O '*345�"*% O
O (&3."/ O &/(-*4)�803%4�0 (&/&3"-�,/08-&%(& O
O 41"/*4) O 41&--*/( O &/(-"/% O
O *5"-*"/ O "3*5).&5*$ O 4$05-"/% O
O 4$*&/$& O '005#"-- O /"563"-�)*4503: O

6-+RITE�OR�PHONE�FOR�OUR�F3nn� ���PAGE�COLOUR�CATALOGUE�OF�
&DUCATIONAL���-EISURE�4OFTUUARE� 	4TATE�COMPUTER�TYPE
� TO�

, O SM O S �4 O F TW A RE � - TD � '3��1045� 	N O �S TO M P � N E E D E D 
 �
%6/453# Ln � # E D S �� -6�� �#3 �

5 E LE P H O N E � � � � � � � � � � � � � O R � � � � � � �

8 .f4F
**������HOUR�MAIL�GJ<=J�SERVICE���-�_�HOUR�MAIL�GJ<=J�SERVICE��
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'EATURES
m m m m m m m m 0 0
1ROVIDES�EVERY�TYPE�OF�GADGET�YOU�COULD�
EVER�NEED�

%OCUMENTATION
m m m m m m m m 0 0
"�PROFESSIONALLY�PRODUCED�MANUAL�
WHICH�GIVES�FULL� DETAILS�OF�EVERY�
PROCEDURE�

&ASE�OF�6SE
m m m m m m m 0 0 0
'AIRLY�STRAIGHTFORWARD�TO�USE�ONCE�YOU�
HAVE�STUDIED�THE�EXAMPLE� PROGRAMS�

1ERFORMANCE
m m m m a m m 0 0 0
* � GE E 9F< �PROGRAMS�CAN�BE�A�BIT�
SLUGGISH�WHEN� INTERPRETED� BUT� RUN�
PERFECTLY�ONCE�COMPILED�

7ALUE�FOR�.ONEY
m m m m m m m m 0 0
(OOD�VALUE� ESPECIALLY�CONSIDERING�THE�
AMOUNT�OF�EFFORT�THAT�HAS�OBVIOUSLY�
GONE� INTO�MAKING�IT�

-RAN= HH� N= PEJ C �
m m m m m m m m 0 0
"�BRAVE�ATTEMPT�TO�TRY�AND�STANDARDISE�
THE�NOTORIOUSLY�INCONSISTENT�USER�
INTERFACES�USED� IN�".04�APPLICATIONS�

� .04� IS�NOT�SIMPLY�A�
GAMES�PROGRAMMING�
LANGUAGE��5HERE�ARE�
ACTUALLY�A� LOT�OF

PROGRAMMERS�OUT�THERE�WHO�USE�OUR�
FAVOURITE�#"4*$�VARIANT�TO�WRITE�
SERIOUS�APPLICATIONS�AND�UTILITIES�

6NFORTUNATELY�".04�DOESNiT �YET�
RUN� UNDER�THE�"MIGAiS� STANDARD�(6*�
	GRAPHICAL� USER� *NTERFACE
� *NTUITION�
SO�".04�APPLICATIONS�HAVENiT �HAD� A�
CONSISTENT� USER� INTERFACE��"UTHORS�
HAVE�BEEN�FORCED�TO �WRITE�THEIR�OWN�
INTERFACE� ROUTINES� FROM�SCRATCH��
".04�DOES� PROVIDE�A�FEW�BASIC�
COMMANDS�FOR�CREATING�PULL�DOWN�
MENUS� TEXT�WINDOWS�AND�SLIDER�BARS�
BUT�THEYiRE� PRETTY� LOW�LEVEL� AND� IT�STILL�
TAKES�QUITE�A� LOT�O F�EFFORT�TO�DESIGN�
YOUR�OWN� USER� INTERFACE�USING�THEM�

/$OMMAND�PROVIDES� A� SET�OF�
ABOUT���� PROCEDURES� THAT�ENABLE�YOU�
TO �PRODUCE�".04�USER� INTERFACES�
THAT�EMULATE�THE� LOOK�AND� FEEL� OF�
8ORKBENCH��� NO�MATTER�WHAT�VERSION

-")**#(!� &#-.
".04�/$OMMAND�1RO�V���� ����`���
'ROM��0ASIS�4OFTWARE
����#IRCH�3OAD�8ARDLE
3OCHDALE� -ANCS��-����-9�
d ������������� 	AFTER��PM


, ! K J P I C O 0 E B �
OF�THE�OPERATING�SYSTEM�YOU� ACTUALLY�
HAVE�� *T� INCLUDES�SOME�QUITE� POWERFUL�
ROUTINES� FOR�OPENING�SCREENS�
DRAWING�BOXES� INPUTTING�TEXT� AND�FOR�
PRODUCING�ALL� THOSE�OTHER�NICE� �#AS��
RE LIE Fi�LOOK�GADGETS�THAT�WEiRE� USED�
TO��5HEREiS� EVEN�A� FULLY�FUNCTIONAL� FILE�
REQUESTER�THA T�S �BETTER� IN� SOME�
RESPECTS�THAN�".04iS�BUILT�IN� ONE�
AND�A�TEXT�DISPLAYER�

5HE� PACKAGE� INCLUDES�VERSIONS�
COMPATIBLE�WITH� BOTH� ORIGINAL�".04�
AND�".04� 1ROFESSIONAL� AND�COMES�
COMPLETE�WITH� A�SMALL� SELECTION�OF�
WELL�WRITTEN�DEMONSTRATION� PROGRAMS��
5HESE� INCLUDE�AN� ADDRESS� LABEL�
PRINTER� A�DISK� LABEL� PRINTER� AND�EVEN�
A� SCREEN�DESIGNER�THAT�CAN� PRODUCE�
THE� SOURCE�CODE�TO�THE� INTERFACES�YOU�
DESIGN�� )OWEVER� THE�FUNDAMENTAL�
PROBLEM�WITH�/$OMMAND�IS� THAT�
ALTHOUGH� IT�SUPERFICIALLY�MAKES�YOUR�
PROGRAMS� LOOK�AS� IF�
THEYiRE� RUNNING�UNDER�
8ORKBENCH� IN� FACT�
THEY�ARE�NOT�
#ECAUSE�".04�
ALWAYS� RUNS�ON� ITS�
OWN�HARDWARE�LEVEL�
SCREEN� /$OMMAND�
PROGRAMS�DONiT � ALLOW�
PROPER�MULTITASKING

	EXCEPT�BY�USING�THE��"MIGA��"�KEY�
COMBINATION� TO� TOGGLE�BETWEEN�".04�
AND�8ORKBENCH
� OR�USE�OF�THE�
CLIPBOARD�OR�ANY�OTHER�ADVANTAGES�OF�
A� REAL� *NTUITION� INTERFACE�

*TiS�WORTH� NOTING�THAT�A�VERY�
SIM ILAR�EXTENSION� CALLED�SIMPLY�
"MOS�*NTERFACE�WAS�GIVEN�AWAY�ON�
THE�COVER�DISK�OF�OUR�SISTER�
MAGAZINE�"MIGA�'ORMAT� A�FEW�
MONTHS� AGO�

5O�BE�FAIR�WE� CAN�T� REALLY�EXPECT�
THE�AUTHOR�TO� COMPLETELY�RE�WRITE�
*NTUITION�FROM� SCRATCH� IN�".04��
/$OMMAND�IS� AN�ELEGANT�WELL�
WRITTEN�AND� COMPLETELY�USABLE�(6*� IN�
ITS� OWN� RIGHT� BUT� I T iS� NO� REPLACEMENT�
FOR�A� REAL� *NTUITION�BASED� INTERFACE�

5HE�ONLY�QUESTION� THAT� REMAINS�
TO�BE�ASKED� IS�� �WHAT�THE� HELL� DOES�
THAT� j/�� STAND�FOR 
4IMON�(REEN

0@AK� L= K L � AF L= J>9;= �K@GOK�E GKL�G >�L@= �< A>>= J=FL�?9<?=LK �
L@ 9 L �9J= � 9N9AD9: D=� AF�*�GEE9F<�� /=PQ
� 9 J= F YL � L@=Q�

( A? 9) =E �IS�A�VIRTUAL�
MEMORY�TOOL�FOR�THE�
"MIGA�� *T�ENABLES�YOU�
TO�ALLOCATE�LARGE�

CHUNKS�OF�YOUR�HARD�DISK�AS� j 3".k�
AND�FOOL�THE�SYSTEM� INTO�THINKING�
THAT�IT�IS� REAL�MEMORY��5HIS�ENABLES�
YOU�TO�PERFORM�MEMORY�HUNGRY�
OPERATIONS�SUCH�AS�RENDERING�LARGE�
OBJECTS�%51�AND�SO�FORTH�WITHOUT�
HAVING�TO�BUY�VAST�QUANTITIES�OF�
3".��5HE�CATCH� IS� IT�REQUIRES�AN�
..6�	MEMORY�MANAGEMENT�UNIT
� TO�
WORK��5HIS�MEANS�YOUiLL�NEED�A�
������ ����OR�����BASED�"MIGA�TO �
USE�THIS�PRODUCT�AND�YOU�MUST�HAVE�
A�WORKING�..6�ALSO��5HE���&$���

%OCUMENTATIONm m m m m m m m O O
$LEAR�AND�EASY�TO�FOLLOW�

&ASE�OF�6SEm m m m m m m m E O
6SE�THE�STANDARD�$OMMODORE� *NSTALLER�
TO�SET� IT�UP�AND�THEN� ITiS� PLAIN�SAILING�

7ALUE�FOR�.ONEY
m m m m m m m m 0 0
$HEAPER�THAN�EXTRA�3".� IF�YOU�HAVE�THE�
HARD�DISK�SPACE�

-RAN= HH� N= PEJ Cm m m m m m m m O O
)IGHLY�RECOMMENDED� IF�YOU� HAVE�THE�
HARD�DISK�SPACE�AND�THE�..6� REQUIRED�
TO�MAKE� IT�USEFUL�

IN�THE�"��������� FOR�EXAMPLE� IS�
UNSUITABLE�� 	/OTE�TOO�THAT�PREVIOUS�
VERSIONS�OF�# A?9) =E �WONiT �WORK�
WITH�������CHIPS� BUT�V��DOES�


(IGA.EM� IS� SURPRISINGLY�EASY�TO�
INSTALL� AND�GET�SET�UP�� *� TESTED� IT�ON�
AN�"�����FITTED�WITH� A�THIRD�PARTY�
������BOARD�CONTAINING�AN� ..6��
5HE� STANDARD�$OMMODORE�)ARD� %ISK�
*NSTALLER�TOOL� IS� USED� SO� IT�WAS�A�
QUICK�BREEZE�THROUGH� THAT�TO�GET� IT�ALL�
GOING��0NE� RE�BOOT� LATER� AND� *� WAS�
UP�AND� RUNNING�

:OU� CAN�OPERATE�(IGA.EM� IN� TWO�
WAYS�� :OU� CAN�EITHER�ALLOCATE� A�
WHOLE� HARD�DISK�PARTITION� TO�BE�USED�
DIRECTLY�BY�THE�PROGRAM� AS�MEMORY�
OR� IT�CAN� USE�A�SWAP�FILE� INSTEAD�� "�
SWAP�FILE� IS� A� LARGE�FILE�CREATED� BY�
(IGA.EM�THAT�SITS� ANYWHERE�ON�YOUR�
HARD�DISK�AND�CONTAINS�THE�VIRTUAL�
MEMORY�� 4WAP�FILES� ARE�FAR�MORE�
RISKY� BECAUSE� IF�SOMETHING�GOES�
WRONG�THE�WHOLE� PARTITION� COULD� FAIL��
"LSO� THERE� ARE�SEVERAL� RESTRICTIONS�
ON� USING�APPLICATIONS�THAT�UTILISE�
(IGA.EM�ON� THE� SAME� PARTITION� AS�
THE� SWAP�FILE�� *� SET� IT�UP� INITIALLY�WITH

-")**#(!� &#-.
(IGA.EM�V���� ������������������`�����
%ISTRIBUTED�IN� THE�6,�BY�
(ASTEINER�5ECHNOLOGIES�6NIT��
.ILLMEAD�#USINESS�$ENTRE
.ILLMEAD�3OAD�5OTTENHAM�
)ALE�-ONDON�/����26�
d ����� ���� �����

A� �.B�SWAP�FILE� TO� SEE� IF� IT� REALLY�
WORKED� AS�WELL� AS� RUMOURED�

(IGA.EM1REFS�ENABLES�YOU�TO�
SPECIFY�HOW�YOUR�VIRTUAL� MEMORY� IS� TO�
BE�CONFIGURED� AND�WHICH� APPLICATIONS�
WILL� BE�ABLE� TO� USE� IT�� *T�COMES�WITH� A�
WHOLE� LIST�O F�APPLICATIONS�WHICH� ARE�
KNOWN�TO�WORK�WITH� THE� PACKAGE�� *T� IS�
POSSIBLE�TO �ADD�OTHERS�TO �THIS� LIST�
ALSO� BUT�SOME�MAY�NOT�WORK� OR�ONLY�
FUNCTION� IN� A� LIMITED�MANNER�� *� TRIED� IT�
OUT�WITH�"%1RO� *MAGINE�AND�
$YGNUS&D�1ROFESSIONAL�� �AND� IT� REALLY�
DID�MAKE�THOSE�VAST� RENDERING�JOBS�
FEASIBLE�ON� AN�"�����WITH� ONLY��.B�
OF� REAL�MEMORY�

5HE�CATCH� OF�COURSE�WITH� VIRTUAL�
MEMORY� IS�THAT� IT� IS�ON� DISK� AND� HARD�
DISKS�ARE
CONSIDERABLY�SLOWER�
THAN� REAL� MEMORY� SO�
ANY�JOBS�WHICH�MAKE�
USE�OF�VIRTUAL�
MEMORY�WILL� TAKE�
LONGER�THAN� NORMAL�
3ENDERING�JOBS� FOR�
EXAMPLE� CAN�TAKE�
WEEKENDS�TO�
COMPLETE� RATHER�THAN�
AN�EVENING�� )OWEVER�
IF�YOU� ALREADY�HAVE�A�
LARGE�HARD�DISK� AND�
YOU� CANiT �AFFORD� TO�
BUY� LARGE�QUANTITIES�
OF�3".�THA T�YOUiRE�
ONLY�GOING�TO�USE�ON

THOSE�SPECIAL� OCCASIONS� THEN�
(IGA.EM�IS� THE�TOOL� FOR�YOU�� *T�S� THE�
SORT�O F�THING�THA TiS� SO�HANDY� IT�
SHOULD� REALLY�BE�BUILT� INTO�THE�
OPERATING�SYSTEM�

*� HAD�VERY�FEW�PROBLEMS�WITH�
(IGA.EM� MOSTLY�TO�DO�WITH� SOME�OF�
THE�DEBUGGING�TOOLS� THAT� *� RUN�� *T�
REFUSED�TO�OPERATE�WITH� THE� LATEST�
VERSION� OF�THE�DEBUGGING�TOOL�
&NFORCER�THAT� *� HAVE� EVEN�THOUGH�THE�
MANUAL� SAID� IT�WOULD� BE�FINE� AND�
CAUSED� SOME�NETWORK�PROBLEMS��
0THER�THAN�THAT� IT�WORKED�FAULTLESSLY��
THE�MANUAL� AND� SUPPLIED� SOFTWARE�
ARE�WELL� PUT�TOGETHER�AND� VERY�EASY�
TO� UNDERSTAND�
5OBY�4IMPSON

#01RO�
I#DLA)ASTTTLLL
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DAAAF� C�
& R IW I T S
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.
HE�6,�DISTRIBUTORS�OF�
) 9; JG � � �MAKE�THE�BOLD�
CLAIM�THAT�THIS� IS�THE�BEST�
"MIGA�ASSEMBLER�YOU�WILL�

EVER�USE�� *� USE�)I4OFTiS� =N,9;� � �ON�
A�DAILY�BASIS�TO�PROGRAM�COMPUTER�
GAMES�AS�PART�OF�MY�JOB�AS�-EAD�
1ROGRAMMER�AT�.ILLENNIUM�
*NTERACTIVE�-TD�� *�WAS�THEREFORE�
INTERESTED� IN�THIS�CLAIM�TO�SAY�THE�
LEAST��"NYTHING�THAT�COULD� IMPROVE�
MY�PRODUCTIVITY�WOULD�BE�WORTH� ITS

@ K � 8 C C � K F > < K ? < I
,B6L�+=@CFBA�G9FGF�%57EB���#�F�=@CE9FF=I9�7?5=@F�
56BHG�69=A;�G<9�JBE?8�F�;E95G9FG�5FF9@6?9E
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WEIGHT�IN�GOLD�
*NSTALLATION� THANKFULLY� IS�DONE�

USING�$OMMODOREiS� *NSTALLER�
PROGRAM� AND� IT� IS� EXTREMELY�FRIENDLY�
AND�EASY�TO� USE�� �AND�TAKES�JU S T�A�
FEW�MINUTES��"LTHOUGH� IT� IS� POSSIBLE�
TO� RUN�THIS� PROGRAM�ON� A� FLOPPY�BASED�
SYSTEM� *� DOUBT�THAT� IT�WOULD� BE

PRACTICAL� FOR�SERIOUS�
DEVELOPMENT�

5IME�TO�GET�
STARTED�� *� BEGAN�WITH�
A� REAL�LIFE� SCENARIO�
AND�SIMPLY�RAN�THE�
ASSEMBLER� ITSELF�TO�
SEE�WHAT�HAPPENS�
"�FILE� REQUESTER�
POPPED� UP� BUT�
UNFORTUNATELY�THIS�
FAILED�TO� FORMAT�
ITSE LF�TO�MY�SCREEN�
FONTS�AND� LOOKED�
LESS�THAN� NEAT�� *T�
WOULD� HAVE� BEEN�
NICE� IF�THE�PROGRAM�
HAD�CALLED�THE�ASL

8�ORKB�ENCH�4CREEN

REQUESTER�FOR�USERS�OF�8ORKBENCH�
�����AND�ABOVE�� *N� AT�THE�DEEP�END�
TOOK�THE�"MIGA�$%���VERSION�OF�
%IGGERS�AND� ATTEMPTED�TO�ASSEMBLE�
IT�� ��� ��� � LINES�FOR�THE�MAIN�
MODULE�� 6NFORTUNATELY� *�WAS�UNABLE�
TO�GET� IT�TO� ASSEMBLE�WITH�.ACRO����
*T�FOUND� ALL� SORTS� OF�STRANGE�ERRORS�
AND�WITH� A� PROGRAM�
THAT�SIZE� *� DIDNiT�
HAVE�TIME�TO�CONVERT�
THE� SOURCE� TO�A�
FORMAT�THAT�.ACRO���
UNDERSTOOD�

5IME�TO� LOOK�AT�
THE� ASSEMBLER� IN�
DETAIL��.ACRO���IS� A�
COMMAND� LINE�BASED�
ASSEMBLER� AND� NOT�A�
FULLY� INTEGRATED�
PACKAGE�� *TS� DIRECT�
COMPETITION� IN�THIS�
COUNTRY� IS� )I4OFTiS�
%EV1AC���WHICH�
COMES�WITH� A�FULL�
SCREEN�EDITOR�AND

DEBUGGER��.ACRO���DOES� NOT�COME�
WITH� A�DEBUGGER�� �YOU� HAVE�TO� BUY�
ONE� SEPARATELY��.ACRO���TAKES�A�
GREAT�DEAL� O F�SETTING�UP� IN� ORDER�TO�
GET�RIGHT�� *TS� OPTIONS�ARE� COMPLEX�
AND�THE�OPTION� SETTER�SCREEN�
DESIGNED�TO�MAKE�THIS�JOB�A� LITTLE�
MORE� FRIENDLY� DOESN�T�HELP�BY�USING

�NAC'OFJ#�(O�EWAJ��@T��ASN����RAW�TEST�X

ASS���,,��-INE���

*� "IN��C���HR�
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:�NACRO	S
�DEF�ERROR�S
�DETE
6ARNh�? C f  E �6�CT� JJJZE��������I

��ASN��ASSEMBLED�TO��RAN��TEST��X�
E�'EO�'E�] �EEN

i�i	00#)��73�+)
� T�YT	

�F�9KK=E:DQ �AF�HJG?J=KK
� K@GO AF? �L@=�KG JL�G >�AF>G� L@ 9 L �
) 9; JG � � �? AN=K
� 9F<�ALK � KH==<��� � � 
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�E�@EM8CL89C<�I<JFLI�<�
FG FE�� =KGMJ;= �IS�A�DISASSEMBLER�
p � WHICH�MEANS�THAT�IT�TAKES�

MACHINE�CODE� INSTRUCTIONS
) * � AND�CONVERTS�THEM�BACK�
INTO�ASSEMBLY�LANGUAGE�MAKING�THE�
PROGRAM�EASIER�TO�UNDERSTAND�AND�
THEREFORE�DEBUG�� *T�CANiT �CREATE�$�OR�
ANY�HIGH�LEVEL� LANGUAGE�FROM�
MACHINE�CODE�BUT�IF�YOU�HAVE�A�FAIR

, A; LM J= �� � � L@ = �J=KM DLK �G > �9 �;GFN=FLAGF9D�<AK9KK=E:D=J��
"9F;Q�LJQ AF? �LG �E 9C= �K=FK=�G > �L@ AK�DG L � L@=F� �
UNDERSTANDING�OF�ASSEMBLY�LANGUAGE�
A�DISASSEMBLER�CAN�GO�A�LONG�WAY�TO �
HELP�YOU�FIGURE�OUT�HOW�SOMETHING�
WORKS�	OR�WHY�IT �DOESNiT
�

5HERE�ARE� LOTS�O F�DISASSEMBLERS�
ON� THE�MARKET� AND�QUITE�A� LOT�O F�VERY�
GOOD� PUBLIC�DOMAIN�ONES��8HERE

3ESOURCE�IS� UNIQUE� IS�THE�DEGREE�OF�
DISASSEMBLING�THAT� IT�CAN�ACTUALLY�DO��
.OST�DISASSEMBLERS�SIMPLY�CONVERT�
MACHINE�CODE�TO�ASSEMBLY� LANGUAGE�
END�OF�STORY�� 4OME� PARTICULARLY�THOSE�
THAT�COME�WITH�DEBUGGERS�	SUCH�AS�
)I4OFTiS� EXCELLENT�.ON"M� SHIPPED�
WITH�THE�%EV1AC�� �ASSEMBLER
�WILL�
ALSO� LABEL�THINGS� IF �SPECIAL� DEBUG�

INFORMATION� IS�
APPENDED�TO �THE�
END�O F�THE�MACHINE�
CODE� PROGRAM��
3ESOURCE� HOWEVER�
WITH�A� LITTLE�PATIENCE�
AND�A� LITTLE�
DEDUCTION� CAN�
ENABLE�YOU�TO �TAKE�A�
MACHINE�CODE�
PROGRAM�AND�
DISASSEMBLE� IT �SO�
FAR�THA T�NOT�ONLY�CAN�
YOU�ALTER�AND� REc
ASSEMBLE�THE�
RESULTS� BUT�YOU�CAN�
COME�VERY�VERY�
CLOSE� INDEED� TO�THE�

ORIGINAL� ASSEMBLY� LANGUAGE�PROGRAM�
(ETTING�STARTED� IS�EASY��

$OMMODOREiS�4TANDARD� *NSTALLER�
PROGRAM� IS� INCLUDED� SO� IF �YOU�HAVE�A�
HARD�DISK�GETTING�SET�UP� IS�A�DODDLE��
5HE�DOCUMENTATION� IS�EXCELLENT�WITH

WHICH� TAKES�YOU�THROUGH� AN�EXAMPLE�
DISASSEMBLY� AND�YOU�SOON�SEE�JUS T�
HOW�FLEXIBLE�3ESOURCE�ACTUALLY� IS�

8HERE� IT�DIFFERS� FROM�CONVENTIONAL�
DISASSEMBLERS� IS�THAT�YOU�CAN�
GRADUALLY�BUILD� UP�A�MORE� AND�MORE�
READABLE�DISASSEMBLY�� &XACTLY�HOW�
DOES� IT�ACHIEVE�THIS �8ELL� A� RAW�
DISASSEMBLY�OF�A� PROGRAM�WITHOUT�
DEBUGGING
INFORMATION� IS� SIMPLY�
A�COLLECTION�OF�
NUMBERS� AND�
VALUES� AS� IN� 1ICTURE�
��AT� LEFT�� 5HESE�
NUMBERS�ARE�PRETTY�
DIFFICULT�TO� FOLLOW�
EVEN�FOR�EXPERIENCED�
PROGRAMMERS�
PARTICULARLY� IF�THERE�
IS�MORE�THAN�A�
SCREENFUL� OF� IT�
)AVING�TO�DECODE�
AND� UNDERSTAND� A�
DECENT�SIZE�PROGRAM
� �SAY�ABOUT���TO��,
� �WOULD� BE�A�TOTAL�
NIGHTMARE��3ESOURCE�PERFORMS� ITS�
MAGIC�BY�ENABLING�YOU�TO� REPLACE�
OCCURRENCES�OF�NUMBERS�WITH�
MEANINGFUL� NAMES� AND�GRADUALLY�
WORK�YOUR�WAY�BACK�UNTIL� YOU� HAVE� A

RESULT� IS� ACCURATE�ENOUGH�TO�BE� REc
ASSEMBLED� AFTERWARDS�WHICH� IS� QUITE�
AN� IMPRESSIVE�ACHIEVEMENT�

5O�USE�3ESOURCE�YOU�JU S T� LOAD� IN�
YOUR�FILE� AND�SELECT� j %ISASSEMBLEk�
FROM�THE�MENU� INSTRUCTING�3ESOURCE�
TO� SCAN�THE�ENTIRE� FILE�AND�MAKE� ITS�
BEST�GUESS�AS�TO �WHAT� IS� DATA�AND�
WHAT� IS�CODE�� *T� IS� IMPRESSIVELY�
ACCURATE� AND�THE� RESULTS�GIVE�YOU�
YOUR�FIRST�CLUES� TO�WORK�FROM� IN�ORDER�
TO� FURTHER�DISASSEMBLE� THE�FILE�� 4EE�
1ICTURE���TO � SEE�THE� RESULTS� OF�THIS�

3ESOURCE� AN� ������ d
T�B$������

&
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DOST�I �BRARY�.40 ' '
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LB$�����$ $-3�)
�FT+8 -� 66

A�GOOD� �(ETTING�4TARTEDk� SECTION
REASONABLY�ACCURATE� REPRESENTATION�OF�
THE�ORIGINAL� ASSEMBLY� LANGUAGE��5HE

, A; LM J= �� � �9 �< AK9KK=E:D=<�HJG?J9E 
� >J=K@DQ�DG9<=<�AFLG �
.=KGMJ;=�9F< �:=>GJ=�O=�K L9 JL�OGJC� GF� %L�

'OR�EXAMPLE��3ESOURCE�IDENTIFIED�A�
REFERENCE�TO�DOS�LIBRARY�AT�THE� START�OF�
THE� PROGRAM�� "�QUICK� LOOK�AT�THE�
FOLLOWING�FEW� INSTRUCTIONS� REVEALED�
THAT�THE�DOS�LIBRARY�WAS�ABOUT�TO�BE�
OPENED� AND�THE� RESULT�STORED� IN� LABEL�
REFERENCE� LB-���������0UR�FIRST�STEP
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A�FONT�SO� SMALL� THAT�YOU� NEED�A�
MAGNIFYING�GLASS�TO� READ� IT�

.ACRO���IS� A� FULL� MACRO�
ASSEMBLER� CAPABLE�OF�ASSEMBLING�
CODE�FROM�THE�������TO�THE� ������
AND�ALSO�THE�CODES�FOR�THE�������
..6� AND������ ���� � '16S�� *T�ALSO�
ASSEMBLES�$OPPER� INSTRUCTIONS� HAS�
A�WIDE�AND�COMPLETE� RANGE�OF�
ASSEMBLER�DIRECTIVES� AND� IS� CAPABLE�
OF�PUTTING� INFORMATION� ABOUT�ERRORS� IN�
REAL� TIME�TO� A�MESSAGE� PORT�WHICH�
CAN� BE� READ� USING�"3EXX��5HE�
MANUAL� IS� A�BIT�FLAKEY�ON�TH IS�� � IT�
SKIPS�OVER� IT�SAYING�THAT� IT� IS� �BEYOND�
THE� SCOPE�OF�THE�MANUAL� TO� PROVIDE�
DETAILED� INSTRUCTIONS� FOR� ITS� USEk � AND

INSTEAD� POINTS�YOU�
TO�THE�EXAMPLES�� 'OR�
A�BEGINNER� THIS�
WOULD�BE� NIGH�ON�
IMPOSSIBLE�TO�GRASP��
&XAMPLES�ARE�
PROVIDED�FOR�THE�
$YGNUS&D�TEXT�EDITOR�
<REVIEWED�ON� PAGE�
���OF�THIS�VERY�
ISSUE
COINCIDENTALLY>� AND�
ALLOW�THE�ASSEMBLER�
TO�JUMP�TO� THE� LINES�
THAT�CONTAIN�FAULTS�
AS�THEY�HAPPEN�

6NLIKE�%EV1AC�
��.ACRO���IS� ABLE�

TO�ASSEMBLE�THE� NEW�SYNTAX�OF�
������ASSEMBLY� LANGUAGE� AS�
DEFINED� BY�.OTOROLA�� *TS�
CUSTOMISABILITY� IS� AMAZING�� *F�YOU�
SPEND�ENOUGH�TIME�ON� IT� YOU�CAN�
VIRTUALLY�CONSTRUCT�YOUR�OWN�
ASSEMBLER� IN� THE�WAY�YOU�WANT� IT�TO�
LOOK��:OU� CAN�EVEN�DEFINE�THE�FINAL�
OUTPUT�STRINGS� THAT�APPEAR�WHEN�
ASSEMBLY� IS� COMPLETE�� *iM� NOT�TOO�
SURE� HOW�USEFUL� THIS�WOULD�BE� IN� REAL�
TERMS� BUT� IT iS�THERE�

5HE�MANUAL� IS� A�BIT�HARD� TO�
FOLLOW��5HEREiS� NO� INDEX� AND� FINDING�
A� PARTICULAR�POINT�CAN� BE�VERY�HARD�
INDEED�� 5HIS� IS�WHAT�MADE� IT� HARDEST�
TO� CONVERT�ASSEMBLY� LANGUAGE�THAT

.NKCN=J�1P=NP

WAS�TO�TE LL�3ESOURCE�THAT� IN� FUTURE�ANY�
REFERENCES�TO� �BL�������SHOULD�BE�
CALLED� j@%OS#ASEk ��5HINGS�ARE�
LOOKING�BETTER�ALREADY�� :OU�CAN� NOW�
SEE�WHICH�OF�THE�CALLS� TO� THE�
OPERATING�SYSTEM� USE�DOS�LIBRARY�
5IME� TO�MAKE�THOSE�04�CALLS�A� LITTLE�
FRIENDLIER�� *� KNEW�THAT�THE�FIRST�ONE�
WAS�A�CALL� TO �0PEN-LBRARY�AND�
3ESOURCE�SPOTTED�THIS�� *� SAW�TWO�CALLS�
TO�DOS�LIBRARY�FUNCTIONS�� �THEY�WERE�
EASY�TO� IDENTIFY�� *�MOVED�TO� THE� LINE� IN�
QUESTION� TOLD�3ESOURCE�TO � LOOK�UP�
THE�FUNCTION�NAME� 5IS?CE� ^^�
AND� BINGO�� �A�CALL� TO�
DOS�LIBRARY�0UTPUT�
AND�DOS�LIBRARY�
*NPUT��.Y�CONCLUSION�
FROM�TH IS� IS�THAT�THE�
PROGRAM�WAS�
FETCHING�THE�DEFAULT�
INPUT�AND�OUTPUT�
CHANNELS�45%*/�
AND�45%065��4O� *�
WAS�THEN�ABIE�TO�
CORRECTLY�NAME�
THOSE�TWO� LABELS�
TOO�� #Y�THEN�
FOLLOWING�EACH� OF�THE�
SUBROUTINE�CALLS� TO�
ITS�DESTINATION� AND�
FINDING� ITS� USE�BY�GETTING�BACK�ALL� THE�
NAMES�TO �CALLS�O F�04�ROUTINES� 	AND�
THINGS�WERE�EASIER�NOW�BECAUSE�OF�
REFERENCES�TO�45%*/�45%065�AND�
@%OS#ASE
� *�WAS�QUICKLY�ABLE�TO�
IDENTIFY�WHAT�EACH�O F�THE� ROUTINES�DID�
AND� NAME�THEM�� *N�A�MATTER�OF�TEN
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EFFORTLESSLY� AND� *� HARDLY�HAD�TO �TOUCH�
SOME�OF�ITS�MORE�ADVANCED�FEATURES�

3ESOURCE�COMES�WITH�A�GOOD�FEW�
USEFUL� UTILITIES� AND�A�CONFIGURATION�
PROGRAM�WHICH� ENABLES�YOU�TO�CHANGE�
PRETTY�MUCH�EVERYTHING�� *�WAS�A� LITTLE�
ALARMED�THOUGH�THAT�THE�$ONFIGURATION

MINUTES�FROM� START�TO�FINISH� *�WAS�ABLE�
TO�MAKE�SENSE�OF�SEVERAL� ,�OF�
PROGRAM�� 1ICTURE���SHOWS�WHAT� *�WAS�
ABLE� TO�DO�

*� STARTED�WITH�QUITE�A�COMPLEX�
PROGRAM�WHICH� *� HAD� NO� REMAINING�
DOCUMENTATION� FOR� AND� *� KNEW�THAT� IT�
DID� NOT�HAVE�DEBUG� INFORMATION�� *� DID�
THIS� ON� PURPOSE� BECAUSE� *� KNEW�THAT�
WITH� A�CONVENTIONAL� DISASSEMBLER� *�
WOULD� BE�UNABLE� TO� UNDERSTAND�WHAT�
WAS�GOING�ON� PROBABLY�EVEN�AFTER�A�
WEEKEND�S�WORK��3ESOURCE�TACKLED� IT

WORKED�FINE�ON�%EV1AC�� �ACROSS� TO�
THIS� ASSEMBLER��"�BLESSING� IS�THAT�THE�
DOCUMENTATION� IS� SUPPLIED�ALSO�ON�
DISK� IN� A� SORT�O F�)YPERTEXT�FORMAT��
5HE� )YPERTEXT�DRIVER�DOES� NOT� LIKE� IT� IF�
YOU�DONiT �USE�5OPAZ��� POINT�AS�YOUR�
MAIN� FONT� BUT� NEVERTHELESS� IT iS� A�
VALUABLE�ADDITION� TO� THE� PACKAGE�

2&#� -22-+�*',#
*F�YOUiRE� A� BEGINNER� CHECK�OUT�
)I4OFTiS�%EV1AC���� *T� IS� A� FULLY�
INTEGRATED� PACKAGE� COMPLETE�WITH�AN�
ADVANCED�EDITOR� A� POWERFUL� DEBUGGER�
AND�DISASSEMBLER� AND� IT iS� A�WHOLE�
BUNDLE�EASIER�TO�USE��5HE�MANUAL� FOR�
IT� IS�VERY�WELL� LAID�OUT�WITH� A�
COMPREHENSIVE� INDEX�AND�TABLE�OF�
CONTENTS�� "FTER�SPENDING�A�COUPLE�OF�
WEEKS� PLAYING�WITH�.ACRO��� *� CAN�
HONESTLY�SAY�THAT� *�WOULD� NOT� LEAVE�
%EV1AC�FOR� IT�� )I4OFT� IS�MUCH�MORE�
FRIENDLY�AND�EASY�TO� USE� AND� A� LOT�
LESS�COMPLEX�TO�SET�UP�� *� ALSO�ENJOY�
THE�EDITOR� AND�THE�DEBUGGER� AND� THE�
EASE�OF� LOOKING�ANYTHING�UP� IN� THE�
MANUAL�� *N� ADDITION�TO�TH IS� LOT
%EV1AC�IS�CHEAPER�

*F�YOUiRE� A� PROFESSIONAL�WHO�
NEEDS�THE� CONFIGURABILITY�AND� ACCESS�
TO�THE�.OTOROLA� NEW�SYNTAX� THEN�
MAYBE�.ACRO���COULD�BE�THE�
ASSEMBLER�FOR�YOU�� #UT� IF�YOU�DO�BUY�
IT� BE�WARNED�� YOUi LL� NEED�TO�BUY�A�
SEPARATE�DEBUGGER�AND�EDITOR� IF�YOU

PROGRAM�GAVE�AN�&NFORCER�HIT�� AN�
ILLEGAL� BYTE�WRITE� TO� LOCATION� ''''''''��
/O�COMMERCIAL� PROGRAM�SHOULD� HAVE�
&NFORCER�HITS� IN� IT�

0NE�THING�TO�WATCH� FOR��3ESOURCE�
CAN� BE�MORE�THAN� A� LITTLE�GREEDY�WITH�
MEMORY� THOUGH� THIS� IS� TO�BE�
EXPECTED� GIVEN�WHAT� IT�CAN�DO�� "���,�
OBJECT�FILE�THAT�YOU�ARE�GOING�TO� RUN�
THROUGH�3ESOURCE�WILL� TAKE�UP�ABOUT�
���,��5HE�DOCUMENTATION� SUGGESTS�
THAT�YOU�WILL� NEED�AT� LEAST�TEN� TIMES�
AS�MUCH�MEMORY�AS�THE�SIZE�OF�THE�
PROGRAM� IN�ORDER�TO�WORK�ON� IT�� 'OR�
EXAMPLE� IF�YOU� HAVE�A���,�FILE� BY�
THE�TIME�YOU� HAVE�FINISHED�CREATING�
LABELS�AND�WORKING�ON� IT�YOU�ARE� LIKELY�
TO�HAVE� USED� ABOUT����,�OF�MEMORY�

2&#� -22-+�*',#�
2UIBBLES�� *� HAD�TO� THINK� LONG�AND� HARD�
ABOUT�TH IS� ONE��5HE� 1UZZLE� 'ACTORY�
HAVE� REALLY�COME�UP�WITH�A� POWERFUL�
TOOL� HERE��"ND�ANYONE�WHO� IS�THINKING�
OF�BUYING�A�DISASSEMBLER�REALLY�
SHOULD� LOOK�NO�FURTHER��5HE�ONLY�THING�
IS�THAT�FOR�MOST�PEOPLE� SOMETHING�
TH IS� EXTENSIVE�MIGHT�NOT�REALLY�BE�
NECESSARY�� �IT� IS� AN�EXTREMELY�
SPECIALISED�PRODUCT�� *TiS�CERTAINLY�NOT�
A�DEBUGGER� BY�ANY�STRETCH�OF�THE�
IMAGINATION�� IT� IS� SIMPLY�AN�
EXCEPTIONALLY�ADVANCED�DISASSEMBLER��
*F�YOU�ALREADY�OWN�A� REASONABLY�GOOD�
ONE� SAY�.ON"M���WHICH�COMES�WITH�
)I4OFTiS�%EV1AC� THEN�TO�BE�PERFECTLY�
HONEST�I T iS�UNLIKELY�THAT�YOU�WOULD�GET�
YOUR�MONEYiS�WORTH�OUT�OF�3ESOURCE�

DONiT �ALREADY�HAVE�THEM��"ND� AGAIN�
IF�YOUiRE� A� BEGINNER�YOU�WILL� HAVE�A�
REALLY�HARD�TIME�WITH� THIS�� $%

-")**#(!� &#-.
.ACRO����ASSEMBLER������������� `���
%ISTRIBUTED�IN�THE�6,�BY
)ELIOS�4OFTWARE� /OTTS�
mS�������������

�"��%)/.
. "$30� �

'EATURES

"�FLEXIBLE�AND�VERY�POWERFUL� ASSEMBLER��

%OCUMENTATION
Y Y Y Y Y Y . . . .
5HE� LACK�OF�AN� INDEX�MAKES� IT�HARD�TO�
FIND�YOUR�WAY�AROUND� AND�SOME�TOPICS�
ARE�NOT�COVERED�AT�ALL�ADEQUATELY�

&ASE�OF�6SE
m m m m m O O O O O
7ERY�COMPLEX�AND�UNFORGIVING�AND�
DAUNTING�FOR�THE�BEGINNER�

0VERALL� RATING�
Y Y Y Y Y Y Y . . .
"�POWERFUL� ADVANCED�������ASSEMBLER�
WITH�A�GREAT�DEAL� OF�CONFIGURABILITY�

"ND�OF�COURSE�3ESOURCE� IS�NOT�A�
MIRACLE�WORKER�� *F�YOU�DON�T� KNOW�
WHAT�YOU�RE�DOING� YOU� ARE� UNLIKELY�TO�
GET�MUCH�JOY�OUT�OF�IT�� *F�YOU�HAVE�THE�
PATIENCE� THOUGH� YOU�CAN�ACHIEVE�
ASTONISHING�RESULTS�� $%

-")**#(!� &#-.
3ESOURCE@@@@@@@@@@@@@@@@ `���
#Y��5HE�1UZZLE�'ACTORY�
%ISTRIBUTED�IN�THE�6,�BY
)ELIOS�4OFTWARE� /OTTS�
d ������������

�"��%)/.
3&4063$&

'EATURES
m m m m m m m m m
#RILLIANTLY�FLEXIBLE�AND�POWERFUL�

O

%OCUMENTATION
m m m m m m m m m O
&XCELLENT�WITH�A�VERY�HELPFUL� j(ETTING�
4TARTEDk�SECTION�

&ASE�OF�6SE
Y Y Y Y Y Y Y Y . .
*F�YOU� KNOW�WHAT�YOU�RE�DOING� .=KGM J;= �
MAKES�THE�JOB�PRETTY�EFFORTLESS�FOR�YOU�

0VERALL� RATING�
m m m m m m m m m 0
5HE�BEST�DISASSEMBLER�*�HAVE�EVER�
SEEN� BUT�DEFINITELY�A�HIGHLY�SPECIALISED�
PRODUCT�� �MAKE�SURE�YOU� REALLY�NEED� IT�
BEFORE�PURCHASE�
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HIS�IS�9�FOUR�DISK�GUIDE�TO �
PROGRAMMING�THE�"MIGA�
USING�THE�HARDWARE�
DIRECTLY� USING�������

ASSEMBLY�LANGUAGE�� *T�COMES�
COMPLETE�WITH�A�LINKER�AND�
ASSEMBLER�	A�PARTICULARLY�GOOD�1%�
ASSEMBLER�CALLED�� ��' ��� �IN�FACT�ALL�
YOU�NEED�TO�GET�STARTED� LEARNING�
ASSEMBLY�LANGUAGE�ON�THE�"MIGA�

5HERE�S� PLENTY�OF�DOCUMENTATION�
AND� INSTALLATION� IS�EASY� THOUGH�THERE�
IS� NO� HARD�DISK� INSTALLATION� FACILITY� SO�
YOUiD� HAVE�TO�DO�THAT�YOURSELF�� 5HE�
TUTORIAL� IS� DIVIDED� INTO�MODULES� EACH�
CONTAINING�TEXT�EXPLAINING�WHATiS�
GOING�ON� SOME�EXAMPLES�AND�
VARIOUS�EXERCISES�TO� TRY�

5HE�FIRST� PART� INTRODUCES�THE

A� $)*1� DATA � S E C TIO N � O F� SOUR� PREGRAW� U S ING � *N C B IN 
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BASICS� HOW�TO�USE�THE�SUPPLIED�
STARTUP�CODE� AND�THEN�THE�"MIGA�
HARDWARE� IN�GENERAL� DISCUSSING�
*NTERRUPTS� %."�AND�THE� HARDWARE�
REGISTERS� THEMSELVES��:OU� THEN�GO�ON�
TO� LEARN� ABOUT�PROGRAMMING�THE�
$OPPER�CO�PROCESSOR� DEALING�WITH�
THE�MOUSE�AND� KEYBOARD� AND�
INFORMATION�ON� INTERRUPTS�AND� AUDIO�� *�
HAD�DIFFICULTY�GETTING�A� LOT�O F�THE�
EXAMPLES�TO�WORK�ON� AN�"�������� �
WITH� SOME�OF�THEM�CRASHING�THE�
COMPUTER� AND� IN� ONE�UNFORTUNATE�
CASE�FORCING�A� RE�VALIDATION�OF�ONE�OF�
MY�DRIVES�� 'URTHER� INVESTIGATION� INTO�
THE�EXAMPLES� REVEALED�SOME� RATHER�
UNFORTUNATE�PROGRAMMING�TECHNIQUES�
WHICH�WERE� CAUSING�SOME� PROBLEMS�

%ISK��� IS�DEDICATED�TO�DISPLAY�
BITPLANES� AND�
SCREEN�ORGANISATION��
"GAIN� *� HAD� SERIOUS�
DIFFICULTY�GETTING�THE�
EXAMPLES�TO �WORK�
MOSTLY�BECAUSE�OF�
THE� INTERRUPT�
ALLOCATION� TECHNIQUE�
USED� 	TAKE�WITHOUT�
ASKING
��5HERE�ARE�
CERTAINLY�SOME�
EXCELLENT�GENERAL�
TECHNIQUES�
EXPLAINED�THOUGH�
FOR�SPECIAL�EFFECTS�
SUCH�AS� FLIPPING�AND�
MELTING�THE� SCREEN��
%UAL� PLAYFIELDS�ARE

SE T� T O N I L �S R � ADDRESS

�� �� m� �
I7��

ALSO�EXPLAINED� BUT�)".� *NTERLACING�
AND� &XTRA� )ALFBRIGHT�ARE�NOT�

%ISK���DEALS�WITH� SPRITES� THE�
BLITTER� SHOWING�TEXT�ON� THE�SCREEN�
AND� SCROLL� TEXTS��5HE� SPRITES� SECTION�
COVERS� SOME�VERY�CLEVER�TECHNIQUES�� �
JOINING�SPRITES� ���COLOUR�SPRITES�
COLLISION�DETECTION� AND� USING�A�
WHOLE� LOAD�OF�THEM�TO�SHOW�STARFIELDS�
AND�OTHER�NEAT�THINGS�� .OST�OF�THESE�
EXAMPLES� RAN�OKAY� ALTHOUGH� NONE�OF�
THE�SCROLL� TEXT�DEMOS�WORKED�FOR�ME�
*� HAD�CORRUPTED�GRAPHICS�ON�THEM� ALL�
	MOST�APPEARED�TO�BE� SCREEN�MODULO�
RELATED
��5HE�"("�CHIPSET� IS� NOT�
DETAILED�WHICH�MAKES�THIS�GUIDE�
EFFECTIVELY�OUTDATED� NOR�ARE� SOME�
MORE�ADVANCED�DISPLAY�TECHNIQUES�� �
WHICH� IS� A�GOOD�THING��WITH� SOME�&$4�
SCREEN� REGISTERS� IT iS� NOW�POSSIBLE�TO�
ACTUALLY�DAMAGE�YOUR�MONITOR�BY�
SETTING�UP� IMPOSSIBLE�DISPLAYS�

5HE�GUIDE� IS� CERTAINLY�CLEARLY�
WRITTEN� AND�WELL� ORGANISED�� "S� FOR�THE�
CONTENT����WELL� IF�YOUiRE� SERIOUS�
ABOUT� LEARNING�TO� PROGRAM�THE�"MIGA�
THIS� REALLY� ISNiT �THE�WAY�TO�DO� IT�� .ANY�
OF�THE� PROGRAMMING�TECHNIQUES�ARE�
VERY�RISKY� AND�A�CONSIDERABLE�
PROPORTION�OF�THEM� ARE� TOTALLY� ILLEGAL��
"CCESSING�THE� HARDWARE�DIRECTLY� IS�
WIDELY�USED� IN�WRITING�GAMES�OR�
DEMOS� BUT� IF�YOU� ARE�GOING�TO�DO� IT�
DO� IT�PROPERLY��(UIDELINES� ARE� IN� THE�
$OMMODORE� 3OM� ,ERNEL�(UIDES��
5HERE�ARE�CERTAIN� THINGS�YOU� SIMPLY�
DONiT�HAVE� TO�BREAK�THE�RULES� TO�DO�
SUCH� AS�WORKING�WITH� *NTERRUPTS�
MEMORY�ACCESS� AND�THE� BLITTER��:OU�
DONiT �ACTUALLY�HAVE�TO�DISABLE� THE�
OPERATING�SYSTEM�TO� PREVENT� IT�TAKING�
PRECIOUS� PROCESSING�TIME�� )OWEVER� IF�
YOUR�HEART� IS� SET�ON�WRITING�WHIZZY

DEMOS� 	DESPITE� THE�SATURATED� DEMO�
MARKET
� AND�YOUiRE�NOT�FUSSED� IF�
THEY�ONLY�WORK�ON� A�HANDFUL� OF�
MACHINES� THEN� *� GUESS�TH IS� IS� A�
PRETTY�EASY�TO�FOLLOW�WAY�OF�LEARNING�
HOW�� +UST�BE�WARNED��WHEN�YOU� START�
SERIOUS�PROGRAMMING� BE� READY�TO�DO�
SEVERAL� MONTHS�OF�UN�LEARNING�
5OBY�4IMPSON

-")**#(!� &#-.
5HE�"$$�)ARDWARE�1ROGRAMNING�
.ANUAL� �����������������������������`�����
'ROM��"MIGANUTS
�� %AFFERN�"VENUE�/EW�"RLEY
$OVENTRY�$7���(3�
p� ������������

�����)"3%8"3&�
130(3"..*/(�."/6"-

&ASE�OF�6SE
? I ? M ? M ? I I I
8ELL�WRITTEN�AND�EASY�TO�FOLLOW�

-EGALITY
I I I I I I I I I I
"CCESSING�HARDWARE�HAS�TO�BE�DONE�
PROPERLY�AND�THIS� IS�NOT�PROPERLY�

7ALUE�FOR�.ONEY
E d b a � � � � � �
/OT�EXPENSIVE� BUT�NOT�THAT�VALUABLE�

0VERALL� RATING
\ ? W I I I I I I I
&VEN�MOST�DEMO�CODERS�DONiT�USE�MOST�
OF�THESE�PROGRAMMING�PRACTICES�ANY�
LONGER�AND�MANY�OF�THE�EXAMPLES�
THEMSELVES�DONiT �WORK�

UTILITY�CALLED�%30.�WHICH�MAPS�YOUR�
,ICKSTART�30.� INTO�THE�NEW�'AST�
MEMORY� USING�YOUR�..6��5HIS�
MAKES�YOUR�MACHINE�EVEN�FASTER�

5HE�BOARD�WORKED� PRETTY�MUCH�
FAULTLESSLY�� *T�DID� HOWEVER�ADVERSELY�
AFFECT�THE�BOOT�PROCESS�OF�"����S�
THAT�ALREADY�HAD� A�HARD�DRIVE� INSIDE�
PREVENTING�YOU�FROM�DISABLING�CACHES�
AND�CHANGING�OTHER�"����� BOOT��
SCREEN�OPTIONS��5HIS� COULD� BE�
SOMETHING�TO�DO�WITH� THE� POWER� LOAD�
AND� IF�YOU� ALREADY�HAVE�AN� INTERNAL�
HARD�DRIVE�YOU�MIGHT�BE�ADVISED�TO�TRY�
THIS� FIRST�� 0THER�THAN�THAT� TH IS�BOARD�
IS�EXCELLENT�� *TiS� QUITE�EXPENSIVE� BUT�
BEARING� IN�MIND�THAT� IT� IS�WELL� OVER�
TWICE� AS� FAST�AS�AN�"���������
INCLUDES��.B�OF�VERY�VERY�FAS T�3".

-")**#(!� &#-.
$4"����(AUGE�ACCELERATOR�FOR�THE
"����� @@@@@@@@@@@@@@@@@@`���
8ITHOUT�������FLOATING�POINT�UNIT��

�`���
%ISTRIBUTED�IN�THE�6,
BY��0MEGA�1ROJECTS�-TD�
d ���� ��������

	EXPANDABLE� TO���.B
�AND� A�4$4*�
INTERFACE�TOO� IT� REALLY� IS� IMPRESSIVE��
5OBY�4IMPSON

'EATURES
[ � � ] A A A A � -
'ULL� ����CHIP�..6�PLUS�4$4*�

%OCUMENTATION
m m � � � � � � � �
0KAY�� �EVEN�COVERS� INSERTING�4*..S�

4UPPLIED�4OFTWARE�
� � � � � � � � � �
7ERY�COMPREHENSIVE�

&ASE�OF�*NSTALLATION�
� � � � � � � � � �
"�DODDLE�EXCEPT�FOR�THE�4$4*� OPTION�

7ALUE�FOR�.ONEY�
� � � � � � � � � �
/O�DOUBTING�ITS�SPEED� BUT�EXPENSIVE�

0VERALL� RATING�
� � � � � � � � � �
"N�EXCELLENT�UPGRADE�FOR�THE�POWER�USER�
REQUIRING�THE�PERFORMANCE�AND�
EXPANDABILITY�OFFERED�BY�4$4*�

�-� � 	
 �! 8L > <
V

HE�$4"����(AUGE� IS�A�
BLINDINGLY�FAST�������BASED�
ACCELERATOR�FOR�THE�"������
5HE�VERSION� REVIEWED�CAME�

COMPLETE�WITH�A���.)Z�������
CHIP���.)Z�������FLOATING�POINT�
UNIT��.B�OF�'AST�3".� AND�A�4$4*�
INTERFACE�� *NSTALLATION� IS�EASY��JUST�
INSERT� IT� INTO�THE�TRAP�DOOR�IN�THE�
BASE�OF�THE�"������5O�USE�THE�4$4*
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OPTION�YOU�HAVE�TO�DO�SOME�FIDDLING�
TO�GET�THE�CONNECTOR�INSTALLED�BUT�
YOU�DONiT �HAVE�TO�OPEN�THE�CASE�AND�
INVALIDATE�YOUR�WARRANTY�

5HE�..6� 	.EMORY�.ANAGEMENT�
6NIT
�ENABLES�YOU�TO� RUN�SUCH�TOOLS�
AS�(IGA.EM�VIRTUAL� MEMORY�	SEE�THE�
REVIEW�ON� PAGE���
�AND� LOTS�OF�
DEBUGGING�TOOLS�FOR�PROGRAMMING�
5HE� '16� CHIP�MAKES� RENDERING

APPLICATIONS� SUCH�
AS� *MAGINE�WHIZZ�
ALONG�ALMOST�AS�FAST�
AS�AN�"���� ���� �

5HE�4$4*� OPTION�
ENABLES�YOU�TO� PLUG�
IN� ANY�4$4*� DEVICE�
INCLUDING�TAPE�DRIVES�
FOR�BACK�UPS� HARD�
DRIVES�AND� $%�30.�
UNITS�� 4OFTWARE� IS�
SUPPLIED� FOR�SETTING�
UP�AND� PARTITIONING�A�
HARD�DISK� OR� IF�YOU�
HAVE�$OMMODOREiS�
)%5OOL#OX�YOU�CAN�
USE�THAT� INSTEAD��
$4"�ALSO�SUPPLY�A
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	INCLUDING�THE�DOT�MATRIX�PRINTER�HEAD
� 5ECHNICAL�SUPPORT� DURING�OFFICE�HOURS

b �&2%%� 34!24%2� +)4 �8ITH�$ITIZEN�DOT�MATRIX�PRINTERS�FROM�4ILICA
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'OR�FASTER�PRINTING�FROM�YOUR�"MIGA�WITH�CLEARER�
IMAGES�AND�MORE�VIBRANT�COLOURS��"VAILABLE�FREE�
OF�CHARGE�AS�PART�OF�THE�4ILICA�1RINTER�4TARTER�,IT��
'EATURES�INCLUDE�
m � *MPROVED�*MAGE�4MOOTHING� m � *MAGE�4CALING�
f�(AMMA�$OLOUR�$ORRECTION� m �$OLOUR�4EPARATION�
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$IL�3U GDR�� �� �����C�����������
4EMI�"UTOMATIC�$UT�4HEET�'EEDER�FOR�
SMOOTH�TROUBLE�FREE�PAPER�HANDLING��

3EQUIRES�MANUAL�SHEET�INJECTION�USING�LEVER�
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ULTIMEDIA� IS�THE�
FUTURE�� �GRAPHIC�
IMAGES�ANIMATION�
FILM�SOUND�EFFECTS�

MUSIC�ALL� ROLLED� INTO�ONE���9F G �IS�
HERE�NOW�AND� IT iS�AN� j AUTHORING�
PACKAGEk�WHICH�ENABLES�YOU�TO �
CREATE�MULTIMEDIA�PRESENTATIONS�ON�
YOUR�"�����OR�"�����

$AN%O�PRESENTATIONS�ARE�CALLED�
%ECKS� BECAUSE�THEY�ARE�MADE� UP�
FROM� A� NUMBER�OF�$ARDS�� �SINGLE�
WINDOWS�YOU� CAN� SET�UP� IN� DIFFERENT�
WAYS��YOU� CAN� USE�THEM�TO�DISPLAY�
INFORMATION� EITHER�GRAPHICS�OR�TEXT��
OR�YOU� CAN� INCLUDE�BUTTONS�WHICH�
OFFER�THE� USER�A�NUMBER�OF�CHOICES��
5HE� CONTENTS� PAGE�OF�A�$AN%O�
ENCYCLOPAEDIA�WOULD� LIS T�THE�SUBJECTS�
AND� PAGE�NUMBERS�WITH�A�SEPARATE�
BUTTON�FOR�EACH�WHICH�THE� READER�
COULD� PRESS�TO�ACCESS�THE� PAGE��
0THER�BUTTONS�COULD�
OFFER�OPTIONS� TO�
EXPAND�ON�SPECIFIC�
PARTS�OF�THE�SUBJECT�

:OU� COULD� ALSO�
CREATE�AN�ADVENTURE�
GAME�WHERE�THE�
PLAYER�PRESSES�
DIFFERENT�BUTTONS�TO�
MOVE� AROUND�THE�
GAME�OR�INTERACT�WITH�
CHARACTERS��5HE�
$AN%O�$ARDS� COULD�
BE�SET�UP�TO�DISPLAY�
PICTURES�OF�THE�GAME�
AREA� TO� RUN� AN�
ANIMATION� OR�TO� PLAY�
SOUND�EFFECTS�� *F�YOU� HAVE�ACCESS� TO�
A�VIDEO�DIGITISER� YOU�COULD�EVEN�GIVE�
PEOPLE�A�GUIDED�TOUR�OF�YOUR�HOUSE�

:OU� EVEN� HAVE�THE� CAPABILITY�TO�
CREATE� ARCADE�STYLE�GAMES��"�VERSION�
O F�5ETRIS�WOULDNiT �BE�TOO�DIFFICULT�TO�
KNOCK�UP� IN� A�COUPLE�OF�DAYS�WHILE�
THE�ODD� PUZZLE�GAME� IS�SUPPLIED� TO�
GIVE�YOU� AN� IDEA�OF�WHAT�YOU� CAN�DO�

EITHER�BE�USED�TO� RECEIVE�DATA�OR�TO�
DISPLAY� INFORMATION�� �BUTTONS�AND�
MENUS�ENABLE�THE�END� USER�TO �DO�
SOMETHING�WITH�YOUR�PROJECT�WHILE�A�
SIMPLE� TEXT�BOX� IS� A�GOOD�WAY�OF�
TELLING�THE�USER�WHAT�TO�DO��5HE�$ARD�
IS� SIMPLY�A�CONTAINER�FOR�0BJECTS�� �
YOU� PUT� IN� AS�MANY�AS�YOU� LIKE�

$REATING�A� BUTTON� IS�EASY�� 4IMPLY�
OPEN� A�BACKGROUND�WINDOW� CLICK�ON�
#UTTON�MOVE� A� SET�OF�CROSSHAIRS�
OVER�THE�BACKGROUND� AND�CLICK�YOUR�
MOUSE�WHERE�YOU�WANT�THE� BUTTON� TO�
GO�� %ETERMINE� ITS� SIZE�AND� COLOUR�
THEN�CHECK�WHICH�TYPE�OF�BORDER�YOU�
REQUIRE�	SUNKEN� RAISED� EMBOSSED�� �
YOUiRE�GIVEN� A�NUMBER�OF�CHOICES
��
:OU�CAN� THEN�TES T� IT�OUT�USING�THE�
#ROWSE�OPTION� AND�MAKE�SURE� IT�
REGISTERS�WHEN�YOU� CLICK�ON� IT�WITH�
YOUR�MOUSE��(OING�BACK� INTO�EDIT�
MODE� YOU� CAN� ATTACH� A� LABEL� TO � IT� IN

��,��-"�,*
"�$AN%O�$ARD� STARTS� OUT�AS�A�
BACKGROUND� AND�YOU� CAN�EITHER�
DESIGN�THIS�YOURSELF�OR�USE�ONE�OF�THE�
MANY�BACKGROUNDS�SUPPLIED�WITH�THE�
PACKAGE�� *MAGES�CREATED� BY�EXTERNAL�
PACKAGES�CAN�BE� IMPORTED� INTO�THE�
BACKGROUNDS� SO�YOU� CAN�EVEN� USE�
DIGITISED� PICTURES��5HE�COLOURS�USED�
THROUGHOUT�THE�DESIGN�STAGE�DEPEND�
ON�THE� PARTICULAR�MODE�YOUiRE�USING�� �
$AN%O�"("�MAKES�USE�OF�ALL� FULL��
COLOUR�"("�MODES�

:OU�CAN� PLACE�ON� THE�BACKGROUND�
A�NUMBER�OF�0BJECTS�WHICH� CAN
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ANY�FONT� AND�TELL� $AN%O�WHICH� CARD�
TO�JUMP�TO� OR�WHICH� PROGRAM�TO�
LAUNCH�WHEN�THE� BUTTON� IS� PUSHED�

"S�WELL� AS�BUTTONS� $AN%O�
ENABLES�YOU� TO�CREATE�8ORKBENCH�LIKE�
PULL�DOWN�MENUS� ALONG�WITH� SMALLER�
SUB�MENUS� IF�YOUR�APPLICATION� NEEDS�
THEM��8HEN�YOU�BEGIN�TO�CREATE�
MENUS� THINGS�BEGIN� TO � LOOK�A� LITTLE�
COMPLICATED�� �BECAUSE�YOU� HAVE�A�
MENU� BAR�AT�THE�TOP�OF�THE� SCREEN�
WHICH�YOUiVE�CREATED� AND�ONE�AT�THE�
BOTTOM�OF�THE�SCREEN�WHICH� BELONGS�
TO�$AN%O�AND� IS� USED� AS� PART�OF�THE�
EDITOR�� #UT�$AN%O� IS� LAID�OUT�VERY�
WELL� WITH� A�CLEAR�USE�OF�COLOUR�

0THER�0BJECTS�CAN� BE� SET� UP�TO�
PLAY�SOUNDS� DISPLAY�ERROR�MESSAGES�
LAUNCH� AN�"3EXX�SCRIPT� RUN� AN�
ANIMATION�� �EVEN�TO� READ�THE� INPUT�OF�
A�JOYSTICK�OR�MOUSE�� :OU�CAN� CREATE�
WINDOWS� FIELDS�MEMOS�� �EVEN� A�
TIMER�TO � LAUNCH� A�SCRIPT�AT�A�
PARTICULAR�TIME�OF�DAY�

6SING�THE�MAIN�EDITING�SCREEN� IN

TH IS�WAY� IS�THE�MOST�
OBVIOUS� AND�
CERTAINLY�THE�EASIEST�
METHOD�OF�CREATING�
PRESENTATIONS� IN�
$AN%O��"S� IN� MOST�
PROGRAMMING�CONSTRUCTION� KITS�
CREATING�PROJECTS� USING�THE�GRAPHICAL�
EDITOR�PRODUCES�A�SEPARATE� SCRIPT�
FILE�WHICH� $AN%O�THEN� USES�TO� RUN�
YOUR�PROJECT�

5HE� SCRIPT�FILE� IS�STRUCTURED� IN� A�
VERY�SIM ILAR�WAY�TO�A� HIGH�LEVEL�
PROGRAMMING� LANGUAGE�SUCH� AS�$�
1ASCAL� OR�"3EXX�� "S�YOU� ADD� IN�
BUTTONS�MENUS�AND�OTHER�OBJECTS�
$AN%O�MODIFIES�THE� SCRIPT�FILE�
ACCORDINGLY�� *F�YOU� HAPPEN�TO�BE�
CONVERSANT�WITH�HIGH�LEVEL� LANGUAGES�
$AN%O�ENABLES�YOU� TO�GET� IN� AND�
WRITE�YOUR�OWN�SCRIPT�FILES� FROM�
SCRATCH� BYPASSING�THE�GRAPHICAL�
EDITOR�ALTOGETHER�

8HILE� HARDENED� PROGRAMMERS�WILL�
RELISH�TH IS�PROSPECT� I T iS� A�GOOD� IDEA�
FOR�NOVICES� TO� STICK�TO�THE�MAIN�EDITOR�
ONLY�� � I T iS� A�DAMN�SIGHT�EASIER� IT iS�
DIFFICULT�TO�MAKE�MISTAKES� AND�
DEBUGGING�A�$AN%O�SCRIPT�FILE� IS� NOT�
EASY�� *F�YOU�DO�WANT�TO�GET�YOUR�
FINGERS�DIRTY� $AN%O�HAS�THE�TOOLS�TO�
HELP�	SEE� PAGE����FOR�DETAILS
�

/-� /&�/.#&#.#�-
8HEN�YOUiVE�CREATED�YOUR�PROJECT�
YOU� CAN� RUN� IT�DIRECTLY�FROM�THE�
$AN%O�EDITING�SCREEN�� $LICKING�ON�THE�
#ROWSE�BUTTON�TAKES�CONTROL� FROM�THE�
EDITOR�AND� INTO�YOUR�APPLICATION�TO�
CHECK�THAT� IT iS� RUNNING�CORRECTLY��5HIS�
IS� NECESSARY�FOR�DEBUGGING� BECAUSE�
NO�MATTER�HOW�CAREFUL�YOU�VE� BEEN�
YOU�LL� ALWAYS�GET�AT� LEAST�ONE�GREMLIN�
IN�YOUR�SYSTEM��8HEN�YOU�RE� SATISFIED�
IT iS� BUG�FREE�YOU� CAN�USE�ONE�OF�THE�
SEVERAL� UTILITIES�SUPPLIED�TO�MAKE�
YOUR�APPLICATION�STAND�ALONE�	THAT� IS�
TO�ENABLE� IT�TO� RUN�
WITHOUT�THE�MAIN�
$AN%O�PROGRAM
�

5HE#INDER�TAKES�
YOUR�PROJECT�AND�
INTEGRATES�	BINDS
� IT�
WITH� AN�EXECUTABLE�
FILE�CALLED�
%ECK3UNNER��5HE�
RESULT� IS�A�TOOL�
WHICH�WHEN�
EXECUTED�WILL� LOCATE�
ALL� THE�GRAPHICS�AND�
SOUND�FILES�YOU�
INCLUDED� AND� LOAD�
THEM� INTO�MEMORY�
"NOTHER�PROGRAM
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CALLED�.ULTI#INDER�INTEGRATES�YOUR�
PROJECT� %ECK3UNNER�AND�ALL� THE�
ASSOCIATED� FILES� INTO�ONE�TOOL� � �WHICH�
SAVES�THE� HASSLE�OF�A� LARGE�NUMBER�
O F�FILES� IN�YOUR�FINAL� APPLICATION��:OU�
CAN�THEN� PUT�YOUR�PROJECT�ON� A�DISK�
AND�DISTRIBUTE� IT�TO �YOUR�FRIENDS�

0THER�USEFUL� UTILITIES�ARE��
5HE1RINTER�WHICH� PRINTS�OUT�THE�
CONTENTS�O F�A�DECK� ALONG�WITH�
INFORMATION� ABOUT�OBJECTS� AND�
SCRIPTS��"NIM.ANAGER�WHICH� RUNS�VIA�
"3EXX�TO� CONTROL� AND� PLAY�FULL�SCREEN�
ANIMATIONS�� AND� 5HE3ELOCATOR�WHICH�
AUTOMATICALLY�CHANGES� SCRIPTS�WHEN�
YOU�MOVE�ASSOCIATED�GRAPHICS�AND�
SOUND�FILES�TO�A�DIFFERENT�PATH��5HIS�
SAVES�YOU� HAVING�TO�GO�THROUGH�
SCRIPTS� STEP�BY�STEP�CHANGING�PATH�
NAMES�WHENEVER�YOU�MOVE�A�FILE�

�)�-�#.��)�
#OTH� THE�$AN%O�PROGRAM�AND�THE�
MANUAL� ARE�OBVIOUSLY�GEARED�TOWARDS�
THE� COMPLETE� BEGINNER��5HIS� IS�JUST�
AS�WELL� REALLY� BECAUSE�THE� PROJECTS�
THAT�MOST�PEOPLE�WILL� CREATE�WITH�
$AN%O�WILL� BE�USED� BY�BEGINNERS�

*T�S � A�CLICHE� BUT�$AN%O�WILL� GROW�
WITH�YOU�� � IT�CAN� BE�AS� COMPLICATED�
OR�AS�SIMPLE� AS�YOU� NEED� IT�TO� BE�� *F�
YOU�WANT�TO� CREATE� A� SIMPLE�
NOTICEBOARD� TO�DISPLAY�TEXT� THAT�S�
EASY�� IF�YOU�WANT�TO�ADD� IN�GRAPHICS�
SOUNDS�AND� SO�ON� THA TiS�EASY�TOO�� *F�
YOU�WANT�TO� CREATE� A� THOUSAND�PAGE�
ENCYCLOPEDIA�WITH� COLOURFUL� PICTURES�
AND� REAMS�OF� INFORMATIVE�TEXT�� �WELL�
IT�MIGHT�NOT�BE�EASY�TO� PRODUCE� BUT�
$AN%O�WILL� HELP�YOU�ALL� THE�WAY�

"S�YOU�WOULD�EXPECT� $AN%O�RUNS
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SUPERBLY�ON�AN�"������ �MENUS�AND�
FUNCTIONS�ARE� LIGHTNING�QUICK�� *T�ALSO�
RUNS�HAPPILY�ON� AN� UNEXPANDED�
"����� ALTHOUGH�YOU�DO� NEED� A�HARD�
DRIVE�TO� RUN� IT�� 0NE�BIZARRE� POINT�
REGARDS�AN� APPARENT� BUG� IN� THE�
"MIGA�OPERATING�SYSTEM��8HEN�YOU�
FIRST� INSTALL�$AN%O�TO�YOUR�HARD�DRIVE�
AND� LAUNCH� IT� AN�0UT�0F�.EMORY�
ERROR�OCCURS��8ITH��.B�OF�3".� FREE�
THIS� NOT�AN� EASY�ONE�TO�EXPLAIN��
)OWEVER� IT�CAN�BE�CORRECTED�BY�
SIMPLY� LOADING�UP�THE�4CREEN.ODE�
FUNCTION� IN� THE�1REFS�DRAWER�OF�
8ORKBENCH� AND�THEN� CLICKING�ON�
4AVE��4TRANGE� BUT�THIS� CORRECTS�THE�
FAULT�� �AND�THEN�YOU�WONiT � NEED�TO�DO�
IT�AGAIN� UNLESS�YOU� NEED�TO� RE�INSTALL�
THE�SOFTWARE�

*TiS�WORTH� NOTING�THAT�ALTHOUGH�
$AN%O�V����� IS�"("�ORIENTATED� IT�
DOES�WORK�ON�8ORKBENCH���MACHINES�
BUT�WITHOUT�THE�BENEFITS� OF�"("�
MODES�� *T�DOES�NOT�WORK�WITH�
8ORKBENCH� ����OR�EARLIER�

$AN%O� REALLY� IS� INCREDIBLY�SIMPLE�
TO�USE��5HE�EXAMPLE�FILES�AND�
MANUAL� TUTORIALS�GO� THROUGH�THE� %ECK�
CREATION� PROCESS�STEP�BY�STEP�
COVERING�ALL� ASPECTS�OF�OBJECTS�AND�
CARDS� SO�YOU�LL� NEED�TO� SPEND� A�
GOOD�FEW�HOURS�FOLLOWING�CERTAIN

� (

p
���

PORTIONS�OF�THE�
MANUAL� BEFORE�YOU�
START�� 4HOCK�� )ORROR�
:ES� YOUi LL� NEED�TO�
REFER�TO�THE�MANUAL� A�
LOT�WHILE�YOUiRE�USING�
$AN%O� AND� IT iS� A�BIG�
TOME� TOO��5ROUBLE�
IS� I T iS�GEARED�
TOWARDS�VERSION� ��OF�
$AN%O� AND�BECAUSE�
THE� LAYOUT�AND�
GENERAL� LOOK�OF�
V����� IS�MARKEDLY�
DIFFERENT�FROM�THE�
EARLIER�VERSION� THERE�
MIGHT�BE�SOME�
PROBLEMS�MATCHING�THE�MANUAL� TO�
THE�SCREEN�

"NY�OTHER�NIGGLES �0NLY�A�COUPLE��
8ITH�$AN%O� ����YOU� COULD� PLAY�SOUND�
SAMPLES� AND� SEQUENCE�THEM�
TOGETHER�USING�A�SCRIPT�FILE��5HIS�
VERSION�OF�$AN%O�ENABLES�YOU�TO� LOAD�
AND� PLAY�.&%�TRACKER�FILES�WITH�
WHICH�YOU�CAN� CREATE� FOUR�CHANNEL�
MUSIC�USING�SAMPLES�AND� LINK�THEM�
WITH�YOUR�$AN%O�PROJECT��.&%�ALSO�
ENABLES�YOU� TO� LINK�$AN%O�UP�TO�
EXTERNAL�.*%*� INSTRUMENTS�� �BUT�WHAT�
ABOUT�A� LINK�TO�.*%*� SEQUENCES�FROM�
SAY� #ARS�AND�1IPES�1ROFESSIONAL 

(IVEN�THAT�$AN%O� IS
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STANDARD�"MIGA�BITMAP�FONTS�
WHEREAS�A� BUTTON�WILL� QUITE�HAPPILY�
LOAD� IN�ANY�TYPE��5HIS� INCONSISTENCY�
IS�VERY� IRRITATING� AND�FORCES�YOU� ON�
MORE�THAN� ONE�OCCASION�TO�DISPLAY�
MESSAGES� IN� THE� FORM�OF�A�BUTTON�

'OR�THE�"MIGA�USER�WANTING�TO�
CREATE� PRESENTATIONS� APPLICATIONS�OR�
EDUCATIONAL� TOOLS� $AN%O�TAKES�AWAY�
ALL� THE� PROGRAMMING�HEADACHES�
LEAVING�YOU�TO�GET�YOUR�CREATIVE�JUICES�
FLOWING�AND� ACTUALLY�MAKE�SOMETHING�
QUICKLY�AND�EASILY�� $AN%O�"("�JO INS�
A� LONG� LIS T�OF�MULTIMEDIA�CREATION�
PROGRAMS� INCLUDING�)YPERBOOK�
1ICTURE�#OOK� AND�THE� PREVIOUS�
$AN%O� INCARNATIONS�� *T�OFFERS�"�����
AND�"�����OWNERS�A�CREATIVE�TOOL�
WHICH�MAKES� USE�OF�ALL� THE�NEW�"("�
MODES� ALL� COLOURS�WITH� ALL�
RESOLUTIONS� ADDING�UP�TO�A� POWERFUL�
PIECE�OF�SOFTWARE�� $%

0@=�) =EG�!<ALGJ�AK�MK=<�LG �< AKHD9Q� L= P L �AF �9FQ�;GDGMJ�
GJ�>GJE
� :M L�<G=KF YL �KMHHGJL�HJGHGJLAGF9D�>GFLK�� 3@Q�

CAPABLE�OF�
PRODUCING�SOME�
STUNNING�GRAPHICAL�
PRESENTATIONS� IS�
TH IS� NOT�A�GLARING�
OMISSION 

"LSO� THE�
PACKAGE� NOW�
SUPPORTS
$OMPUGRAPHIC�AND�
COLOUR�PROPORTIONAL�
FONTS� BUT� IT�DOESNiT�
SUPPORT�THEM� IN�
EVERY�FUNCTION�� 'OR�
EXAMPLE� A�.EMO�
BOX�WILL� ONLY�ACCEPT

-")**#(!�&#-.
$AN%O�V����� "("@@@@@ `������
'ROM�� */07"TRONICS�6,�-TD
6NIT� ��� &NTERPRISE�$ENTRE
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'EATURES
Y Y Y Y Y Y Y Y . .
�9F G �CAN�DO�JUST�ABOUT�ANYTHING�YOU�
NEED�FOR�THE�PERFECT�PRESENTATION� IN�ANY�
"("�MODE��5HE�) ! �PLAYER�ADDITION� IS�
GOOD� BUT� IT�COULD� DO�WITH�A�SEQUENCER�
FILE�PLAYER�AS�WELL� TO�ENABLE�YOU�TO�MAKE�
MORE�COMPLEX�PRESENTATIONS�USING�.*%*�
INSTRUMENTS�

%OCUMENTATION
Y Y Y Y Y Y Y . . .
"N�EXCELLENT�MANUAL�WELL� LAID�OUT�GREAT�
AS� A�TEACHING�AID�AND�AS�A�COMPLETE�
REFERENCE�GUIDE��1ROBLEM� IS� IT�S�GEARED�
TOWARDS�AN�EARLIER�VERSION�OF��9F G
�
AND�THINGS�HAVE�CHANGED�� �ESPECIALLY�IN�
THE�TUTORIALS�

&ASE�OF�6SE
Y Y Y Y Y Y Y Y . .
5HIS�ONE�S�GOT� j INTUITIVE��WRITTEN�ALL� OVER�
IT�� *N� LARGE�FRIENDLY�LETTERS�

1ERFORMANCE
X X X X X X X X X I
"�LITTLE�SLOW�OCCASIONALLY�ON�AN�
UNEXPANDED�"������(OT�AN�"���� �
:OU�LL� BE� LAUGHING�

7ALUE�FOR�.ONEY
Y Y Y Y Y Y Y Y . .
����QUIDiS�A� LOT�OF�MONEY� BUT�
COMPARED�TO�MULTIMEDIA�AUTHORING�
PACKAGES�ON�OTHER�MACHINES�� 9F G �K �
THE�EQUAL� OF�MOST� AND�BETTER�THAN�
SOME�

0VERALL� RATING�
Y Y Y Y Y Y Y Y . .
5HE�BEST�MULTIMEDIA�AUTHORING�PACKAGE�
ON�THE�"MIGA�JUST�GOT�BETTER�� *T�NEEDS�A�
HARD�DRIVE�TO�RUN�BUT�THEN� IF�YOUiRE�
SERIOUS�ABOUT�YOUR�"MIGA�YOUiLL�NEED�
ONE�SOONER�OR�LATER�ANYWAY��"S�THE�"("�
MACHINES�GROW� IN�POPULARITY� IT�S�GREAT�
TO�SEE�PACKAGES� LIKE� �9F G �EXTENDED�
TO�ENCOMPASS�THE�NEW�MACHINESi�
FEATURES�

$AN%O�S�SCRIPT�EDITOR�GIVES�YOU�THE�
CHANCE�TO�GET�RIGHT� INTO� THE�CODE�OF�
MULTIMEDIA�AUTHORING� BYPASSING�THE�
GRAPHICAL� FRONT�END�� *F�YOU�WANT�TO�
GET�YOUR�HANDS�DIRTY�BUT�YOUiRE� NOT�
TECHNICALLY�MINDED� */07"TRONICS�
HAVE� INCLUDED� A�NUMBER�OF�TOOLS�
WHICH� TAKE�SOME�O F�THE�SLOG�OUT�OF�
THAT�HEAVY�PROGRAMMING���
m�"3EXX�&NABLES�$AN%O�TO�
COMMUNICATE�WITH�OTHER�"3EXX��
COMPATIBLE�PROGRAMS�VIA� THE�
"MIGA�S�"3EXX�PORTS��5HIS�CAN�BE�
USED�TO� LAUNCH�OTHER�PROGRAMS�FROM�
WITHIN�$AN%O� AND�TRANSFER�DATA�
BETWEEN�THE�TWO�
m� #RUSH"NIM�%ELUXE�1AINT�***�AND� *7�
#RUSH"NIMS�CAN� BE� PLAYED� MOVED�
AND�CONTROLLED�FROM�WITHIN�$AN%O��
5HE�ANIMATION� IS� LOADED� INTO�A

BUFFER� THEN�THE�VELOCITY�
ACCELERATION�AND�POSITION�O F�THE�
ANIMATION� ARE�ENTERED�� �THEN�JUST�
PRESS�THE�4HOW#RUSH"NIM�TOOL�
m� #UGBASHER�$LICK�ON� THIS�TO�
PERFORM�A�THOROUGH�SYNTAX�CHECK�OF�
YOUR�$AN%O�SCRIPT�� �IT�EVEN� CHECKS�
FOR�INAPPROPRIATE� KEYWORDS�AND�
MISSING�QUOTES��5HERE� IS�ALSO�A�
SIMPLER�7ERIFY4CRIPT�COMMAND�
WHICH�JUS T�CHECKS�FOR�TYPING�
MISTAKES�
m� %04�5HE�%04�&DITOR�TOOL� ENABLES�
YOU�TO� RUN� ANOTHER�PROGRAM�FROM�
WITHIN�$AN%O�BY�PROVIDING�YOU�WITH� A�
FILE� REQUESTER�� :OU�THEN� CHOOSE�THE�
PROGRAM�TO�BE� RUN� AND�THE� TOOL�
CREATES� A� %04�COMMAND�WHICH�
EXECUTES�THE�FILE� DIRECTLY�FROM�THE�
SCRIPT�

m� 'IELD�"�FIELD� CAN�BE�USED�TO�OBTAIN�
INFORMATION�FROM�THE�USER�OF�YOUR�
FINISHED� PROJECT��8ITH� THE�'IELD�
&DITOR�TOOL� YOU� CAN�EASILY�EDIT�THE�
POSITION� SIZE�AND� LOOK�OF�THE�FIELDS�
m� 1AINT�5HE�1AINT�&DITOR�TOOL� ACTS�
LIKE�A�BASIC�PAINT�PROGRAM��6SING�
THE�PAINT�FUNCTIONS�YOU�CAN�DRAW� IN�
THE�SELECTED�WINDOW� AND�$AN%O�
WILL� CREATE�THE�APPROPRIATE� SCRIPT�
COMMANDS�� #EWARE�THOUGH�� � IF�YOU�
DRAW�A�COMPLEX�PICTURE� THE�SCRIPT�
CAN� BECOME� PRETTY� LARGE���
m� 1ICTURE� *F�YOU� NEED�TO� LOCATE�AND�
LOAD�AN� IMAGE�FILE� FROM� A�SCRIPT� THE�
1ICTURE�TOOL� IS�THE�EASY�WAY�TO�DO� IT��
$AN%OiS�FILE� REQUESTER�OPENS�TO�
ENABLE�YOU�TO�FIND� A� PICTURE� AND�THE�
TOOL� DOES�THE� REST�
m�4OUND�5HIS� IS�MULTIMEDIA� AFTER

ALL�� 0F�COURSE�YOU� CAN�PLAY�SOUNDS�
WHICH�MUST�BE� IN� THE� FORM�OF� *''�
SAMPLES�� �THE��749�TYPE�WHICH�
MOST�"MIGA�SAMPLERS�SAVE�OUT�
m�4OUND4EQUENCE�"�
4OUND4EQUENCE�CAN�BE�CREATED� IN�
THE�FORM�OF�A� %OCUMENT� A�TEXT�FILE�
WHICH�CONTAINS�A� LIS T�O F�THE�SOUNDS�
TO�BE�PLAYED� IN� SEQUENCE�� :OU�CAN�
CREATE�MORE�THAN�ONE� %OCUMENT�
AND� LAUNCH�THEM� AT�DIFFERENT�TIMES�
DURING�YOUR�PRESENTATION�
m� 5EXT�8HEN�YOU� HAVE�YOUR�$AN%O�
WINDOW�SET�UP� THE�5EXT� ICON�
ENABLES�YOU�TO �POSITION� TEXT� IN� IT�
QUICKLY�AND�EASILY��5YPE�THE�TEXT� INTO�
THE�5EXT�3EQUESTER� THEN� USE�THE�
MOUSE�TO�POSITION� IT�IN�YOUR�WINDOW�
AND�� �YES� YOU�GUESSED� IT�� �$AN%O�
CREATES�THE�NECESSARY�SCRIPT�
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THE� RECORD� OF�A�TRACK�
I T iS� USED�ON� AS�WELL�
AS�A�BIOGRAPHY�OF�THE�
COMPOSER�

&VEN�MORE�
POWERFUL� IS� THE�
INTEGRATION� OF�OTHER�
FILE�TYPES�� 'OR�
EXAMPLE� YOU� CAN�
PRESENT� *''�PICTURES�
"4$**� TEXT�FILES� AND

�JGKK� J=>=J=F;AF? �QGMJ�EMKA;� DA:J9JQ�AK� 9� <G<<D=�O AL@ �
0@=�) MKA; �(A:J9JA9F�

%OCUMENTATION
Z X X X I I I I I I
5RULY�DREADFUL�MANUAL�WHICH� TAKES�A�
NUMBER�OF�READS�BEFORE�YOU�CAN�GET� IT�
STRAIGHT�IN�YOUR�HEAD��1RESENTING�
INFORMATION� IN�ALPHABETICAL�ORDER�IS�NOT�
A�SURE�WAY�TO�BE�UNDERSTOOD�

&ASE�OF�6SE
Z Z Y Y Y Y Y . . .
)OWEVER�DESPITE�THE�MANUALiS�FAULTS�
IT�S�NOT�DIFFICULT�TO�GET�UP�AND� RUNNING�
STRAIGHT�AWAY�

7ALUE�FOR�.ONEY
Y Y Y Y Y Y . . . .
/OT�BAD�FOR�THE�AMOUNT�OF�FLEXIBILITY�THIS�
PROGRAM�OFFERS�

0VERALL� RATING�
Y Y Y Y Y Y Y . . .
"�VERY�USEFUL� PROGRAM�ALTHOUGH� IT�MUST�
BE�SAID�THAT� IT�HAS�SOMEWHAT�LIMITED�
APPEAL��:OU�COULD�FEASIBLY�TURN� IT�TO�
OTHER�TASKS�BUT�THERE�ARE�BETTER�
DEDICATED�DATABASE�PROGRAMS� IF�YOU�
WANT�TO�CREATE�YOUR�OWN�TYPE�OF�
DATABASE�� 5HE� INTEGRATION�OF�OTHER�TYPES�
OF�FILE� AND�CROSS�REFERENCING�ABILITIES�
SAVE� IT�FROM�BEING�A� RATHER�LIMITED�AND�
POINTLESS�RELEASE�

5 @=�) MK A; �(A:J9JA9F�IS�A�
DATABASE�PROGRAM�SPECIALLY�
FOR�HANDLING�A�LARGE�MUSIC�
COLLECTION�� *T�OFFERS�A�WAY�

OF�MANAGING�INFORMATION�ON�
COLLECTIONS�OF�MUSIC� BE�THEY�$%S�
-1S�TAPES�OR�VIDEO�CASSETTES�� &ACH�
FILE� KNOWN�AS�A� RECORD�CONTAINS�
INFORMATION�ABOUT�A�PARTICULAR�
MUSICAL�MEDIUM� AND�GIVES�YOU�
INSTANT�INFORMATION�ON�THE�RECORDING�
ARTIST�TRACKS�ON�THE�ALBUM�OR�$%�
RELEASE�DATE�CATALOGUE�NUMBER�AND�
OTHER�RELATED� INFORMATION�

8HAT�MAKES� IT�EVEN�MORE�USEFUL�
IS�THE�WAY�YOU� CAN� LINK� RECORDS�OF�
ONE�TYPE�TO�ANOTHER�� 6SING�&XTERNAL�
AND� *NTERNAL� 1OINTERS� RECORDS� CAN� BE�
LINKED�TO�OTHER�USER�DATABASES�WITHIN�
THE�PROGRAM�� �SO�YOU�MIGHT�ATTACH�
THE� RECORD� OF�A�MUSICAL� INSTRUMENT�TO

-")**#(!� &#-.
5HE�.USIC�-IBRARIAN@@@@@ @�`������
	PLUS�`�����P���P�IF �YOU�ORDER�
DIRECT

'ROM��"PPLIED�3ESEARCH�,ERNEL�$ORVE�
'ARMHOUSE�$ORVE�-ANE
$HALE�(REEN�/R��7ENTNOR�
*SLE�OF�8IGHT�1�����-"�
b ���������� ���

EVEN��479�SAMPLES� FROM�WITHIN� THE�
DATABASE��5HE�POSSIBILITIES� HERE�ARE�
VERY�EXCITING�� � IMAGINE�BEING�ABLE�TO�
BRING�UP�A�$%�S� FILE� SEE�THE�ALBUM�
COVER�AND� HEAR�THE� FIRST�FEW�BARS�OF�
MUSIC� ALL� FROM�THE�ONE� PROGRAM�

5HE� PROGRAM� IS�NOT�DIFFICULT�TO�
USE� ALTHOUGH� IF�YOU� HAVE�A�FLOPPY��
BASED�SYSTEM� *iD� SERIOUSLY�ADVISE�
AGAINST� IT�� *� DIDNiT�
ONCE�MANAGE�TO�GET�
THE� PROGRAM�WORKING�
PROPERLY�RUNNING�FROM�
FLOPPY� AND� *� TRIED�ON�
THREE�DIFFERENT�
"MIGAS��0N� HARD�
DRIVE� IT iS�FINE�� .Y�
ONLY�RESERVATIONS�
ABOUT�THE� SOFTWARE� IS

ITS�OVERALL� USEFULNESS�� )OW�MANY�
PEOPLE�ARE�GOING�TO�WANT�SUCH�
SPECIFIC� FACILITIES�FROM� A�DATABASE �
4TILL� THERE� IS�A� LOT�O F�FLEXIBILITY�BUILT� IN�
TO� THE� PROGRAM� AND� IF�YOU� ARE� LOOKING�
FOR�SOME�WAY�OF�CATALOGUING�A�VAST�
COLLECTION�YOU� NEED� LOOK�NO�FURTHER�
THAN� 5HE�.USIC�-IBRARIAN�
5IM�5UCKER

5GM�;9F� AF;DM<=�<=>AF ALAGFK�GJ�=PH D9F9LGJQ �FGL=K
�
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�
OOKS�AND�MAGAZINES�CAN�
HELP�WHEN�YOU�RE� LEARNING�
THE� INS�AND�OUTS�OF�
COMPUTER�GENERATED�

MUSIC� ESPECIALLY�SINCE�SO�MANY�OF�
THE�MANUALS�ARE�SO�BADLY�WRITTEN��
)OWEVER�GIVEN�THAT�THE�BEST�WAY�TO

�"��%)/.
."�� '�!#�� ) �'/-#��

�(��'#�#� 0 #��)

1RESENTATION
X X X X I I I I I I
5HE�DIAGRAMS�ARE�AWFUL� AND�SOME�
IMPORTANT�CONCEPTS�ARE�DESCRIBED�BUT�
NOT�ACTUALLY�SHOWN�� &VEN� READING�TEXT�
OUT� LOUD�DOESNiT �MAKE� IT�ANY�CLEARER�

*NFORMATION�CONTENT
X X X X X I I I I I
"�LOT�OF�GROUND� IS�COVERED� AND�A�GOOD�
DEAL�OF�"MIGA�SOFTWARE�DEMONSTRATED�
BUT�TOO�OFTEN�THE�EXPLANATIONS�ARE�
UNCLEAR�AND�CONFUSING�

7ALUE�FOR�.ONEY
` m m � � � � � � � �
3EALLY�ONLY�WATCHABLE�ONCE�AFTER�WHICH�
YOUiLL�BE�USING�IT�TO�TAPE�! 9K L�!F<=JK �

0VERALL� RATING�
Y Y Y Y . . . . . .
5HE� LACK�OF�DEPTH�GAPING�OMISSIONS�
AND�SOME�VAGUE�EXPLANATIONS�ENSURE�
THAT�YOU�WONiT �FIND�ALL�THE�ANSWERS�TO�
YOUR�MUSIC�RELATED�QUESTIONS�HERE�� *N�
FACT� ITiS�MORE� LIKELY�TO�THROW�UP�SOME�
NEW�ONES�YOU�HADNiT �EVEN�CONSIDERED��
#EST�THOUGHT�OF�AS�A�WAY�OF�SEEING�
WHAT�S�POSSIBLE�BUT�YOUiRE�UNLIKELY�TO�
WATCH� IT�MORE�THAN�ONCE�

5 HE �. A G IC � O F �. U S K � A N D �. *% *� V ID E O
EXPLAIN�ALMOST�ANY�SUBJECT� IS�
VISUALLY�VIDEO�CLEARLY�HOLDS�THE�KEY��
3AZZAiS� LATEST� 0@=�) 9? A; � G >�) MKA; �
9F< �) % %
�NOT�ONLY�COVERS�THE�HARD�
FACTS�ABOUT�COMPUTERS�AND�MUSIC� IT�
ALSO�DOES�IT�ENTIRELY�FROM�THE�
PERSPECTIVE�OF�THE�"MIGA�

5HE�VIDEO� COVERS�ALL� THREE�AREAS�
IN�WHICH�YOUR�"MIGA�CAN� BE� USED�TO�
PRODUCE�MUSIC�� �USING�THE�"MIGAiS�
OWN� INTERNAL� SOUND�CHIP�AS�A�
SYNTHESIZER� USING�THE�"MIGA�TO�
DIGITALLY�SAMPLE�SOUNDS� AND� USING�
THE�"MIGA�AT�THE�HEART�O F�A�.*%*�
SEQUENCING�SYSTEM�� %URING�THE�ONE��
HOUR�PRESENTATION� A�VARIETY�OF�THE�
MOST�POPULAR�MUSIC�PROGRAMS�ON�THE�
"MIGA�ARE�USED�TO�GIVE�EXAMPLES�
INCLUDING�%R�5�S� 5IGER�$UB� #LUE�
3IBBON�4OUNDWORKS�� #ARS�AND�1IPES�
1ROFESSIONAL�AND�4UPER+AM� THE�
"UDIO�.ASTER�*7�SAMPLING�PACKAGE�
%ELUXE�.USIC�$ONSTRUCTION�4ET�AND�
4ONIX�� #Y�SEEING�WHAT�EACH� OF�THESE�
CAN�DO�AND�HOW�THEY�DO� IT�YOU� CAN�
SEE�WHAT�MIGHT�SUIT�YOUR�OWN� NEEDS�

"N� HOUR� ISN �T� LONG�ENOUGH�TO�GO�
INTO�MUCH�DETAIL� ON� ALL� THE�SUBJECTS

-")**#(!� &#-.
5HE�.AGIC�OF�.USIC�AND�.*%*�7IDEO�
� `�����
'ROM��#URGESS�7IDEO�
6NIT���5HE� *NDUSTRIAL�&STATE
#RECON� 1OWYS�-%���-"�
d �����������

COVERED� AND�ALL� CREDIT�TO� 3AZZA�FOR�
GIVING�A�BROAD� RANGE�OF�INFORMATION��
)OWEVER� ALTHOUGH�THOSE� INVOLVED�
AND� INTERVIEWED�CLEARLY� KNOW�THEIR�
SUBJECTS� THEIR�EXPLANATIONS�ARE�VERY�
BADLY�COMMUNICATED�� 5HE� SUBJECT�OF�
.*%*� SUFFERS�THE�MOST�WITH�
PARTICULARLY�ATROCIOUS�DIAGRAMS��
4OMEONEiS�GOT�%ELUXE�1AINT�AND�
THOUGHT� IT�WOULD�BE� USEFUL� BUT�A�
MOUSE�USERiS� HANDWRITING� IS�NOT�THE�
EASIEST�TO� READ��5HE�CHANCE�TO�USE�
PRACTICAL� EXAMPLES� IS�CRIMINALLY�
NEGLECTED� IN� FAVOUR�OF�SHOTS�OF�
SOMEONE�AIMLESSLY�PUSHING�A�MOUSE�
AROUND� A�SEQUENCERiS� MAIN� SCREEN�
AND�THE�COVERAGE�OF�
.*%*� INPUTS�AND�
OUTPUTS� IS�BAFFLING�
*TiS� NICE�TO�SEE�THE�
FAMED�"MERICAN�
ENTHUSIASM� SHINING�
THROUGH� BUT�THE�
CLAIM�THAT�.*%*�
OFFERS� jCOMPLETE�
SATISFACTION�
INSTANTANEOUSLYk� IS�A�
LITTLE�FAR�FETCHED�

5OO�OFTEN�THE�
VIDEO� LINGERS�ON�THE�
OBVIOUS� RATHER�THAN�
EXPLAINING�THE�
INTRICACIES��5HREE�
TIMES�WE�ARE�TREATED�
TO�THE�SECRET�OF�
PLUGGING�A�
MICROPHONE� INTO�THE�
SOCKET�MARKED

.ICROPHONE�ON� A� SAMPLING�CARTRIDGE�
BUT�NEVER�DO�WE�SEE�WHERE� A�.*%*�
INTERFACE� PLUGS� IN�TO� THE� BACK�OF�AN�
"MIGA�AND� HOW� IT�SHOULD� BE�ATTACHED�
TO�EXTERNAL� EQUIPMENT�� *N�THE� SECTION�
ON�THE� PRINTING�OF�MUSICAL� SCORES�WE�
SEE�THE� INCREDIBLE�ADVANCEMENTS�OF�
PRINTER�TECHNOLOGY� BUT�NOT�WHAT�
PRINTED�MUSIC�ACTUALLY� LOOKS� LIKE�

5HE�BEST�THIS�VIDEO�OFFERS� IS�AN�
INTRODUCTION� AND� A�GUIDE�TO�WHAT�S�
POSSIBLE�� #UT� IF�YOU�WANT�USEFUL�
USABLE� INFORMATION�YOU�LL� HAVE�TO�GO�
BACK�TO�OLD�FASHIONED�BOOKS�g �AND�A�
SUBSCRIPTION� TO�"MIGA�4HOPPER�
5IM�5UCKER
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ETTING�UP�A�.*%*�SYSTEM�
WITH�YOUR�"MIGA�USUALLY�
REQUIRES�SOME�PERIPHERAL�
EQUIPMENT��"N�EXTERNAL�

.*%*� KEYBOARD�WITH�BUILT�IN�SOUNDS�
IS�THE�SIMPLEST�SET�UP�AND�POSSIBLY�
A�SEPARATE�TONE�MODULE�FOR�
ACCESSING�MORE�SOUNDS��:OUiLL�ALSO�
NEED�A�.*%*� INTERFACE�TO�ATTACH�TO�
YOUR�COMPUTER�SO�THAT�ALL�YOUR�BITS�
OF�K IT�CAN�COMMUNICATE�WITH�EACH�
OTHER�AND�A�MIXER�TO�ENABLE�YOU�TO�
HEAR�THE�SEPARATE�SOUND�SOURCES�
PLAYING�TOGETHER��#EFORE� LONG�YOUR�
BEDROOM�OR�WORK�AREA�STARTS�TO�GET�
A� LITTLE �CLUTTERED�� *N� RECENT�TIMES�
THE�CONCEPT�OF�DESK�TOP�MUSIC�HAS�
CREPT�INTO�THE�HOME�COMPUTER�MUSIC�
SCENE��%ESKTOP�
VERSIONS�OF�TONE�
MODULES�ARE�BEING�
BROUGHT�OUT�ALL�THE�
TIME�ENABLING�
MUSICIANS�� �OR�JUST�
PEOPLE�WHO�WISH�TO�
INTEGRATE�MUSIC�INTO�
A�MULTI�MEDIA�
ENVIRONMENT�ON�THE�
"MIGA�� �TO�WORK�
WITH�EQUIPMENT�WITH�
GREAT�FLEXIBILITY�BUT�WHICH�DOESNiT�
TAKE�UP�TOO�MUCH�WORK�SPACE�

5HE� IDEA�OF�HAVING�A�TOTALLY�
INTEGRATED�MULTI�MEDIA�WORKSTATION� IS�
HIGHLY�APPEALING� AND� NOBODY�HAS�
DONE�MORE� TO� FURTHER�THE�CAUSE�ON�
THE�"MIGA�THAN� #LUE�3IBBON�
4OUNDWORKS�� )IGHLY�POWERFUL� MUSIC�
PROGRAMS� SUCH� AS�4UPER+AM�AND�
#ARS�AND�1IPES�1ROFESSIONAL� HAVE�
BEEN� CAREFULLY�DESIGNED�TO�ENABLE�
THE� INTEGRATION�OF�ALMOST�ANY�FACET�OF�
THE�"MIGAiS� MANY�CAPABILITIES�
INCLUDING�GRAPHIC�ART� ANIMATION�
DESKTOP�VIDEO�AND� OF�COURSE�SOUND

,<9�'A9	+GBC�%HF=7�+<BC�B::9EF�DH5?=GL�FLAG<�FBHA8F�
:EB@�J=G<=A�LBHE��@=;5
�,=@�,H7>9E�7<97>F�=G�BHG

EFFECTS�AND�MUSIC��5HE�SAME�
COMPANY�HAS�JUS T�GONE�ONE�STEP�
FURTHER�AND� INTRODUCED�THE� ULTIMATE� IN�
MUSICAL� HARDWARE� INTEGRATION�� �5HE�
0NE�4TOP�.USIC�4HOP�

5HE�0NE�4TOP�.USIC�4HOP�IS�A�
CARD� CONTAINING�THE�1ROTEUS�
4OUND&NGINE�SYNTHESIZER�MODULE�
FROM� &�MU�4YSTEMS� *NC� SO� IN�
ESSENCE� IT�CONTAINS�MANY�OF�THE�
SAME�SOUND�CAPABILITIES�AS�THE�
FAMILY�OF�SYNTHS�BASED�ON�THE� HIGHLY�
POPULAR�1ROTEUS� RANGE�WIDELY�USED�
IN� PROFESSIONAL� CIRCLES�ALL� ROUND�THE

0@=�+F=�/LGH�) MKA; �/@GH� AK� DAC = �@9NAF?�9F �=F LAJ= �
KQFL@=KAR=J�K ALLAF ? �AFKA<=�QGMJ��E A?9 �J=9<Q�LG �HD9Q�

WORLD��5HE�CARD�SITS� INSIDE� THE�"MIGA�
����� ����� �����AND������ AND�
THUS�ENABLES�YOU�TO�HAVE�AN�ENTIRE�
SYNTHESIZER�AVAILABLE� TO�YOU�WITHOUT�
USING�UP�ANY�VALUABLE�DESK� SPACE�

*NSTALLING�THE� CARD� IS�NOT�DIFFICULT�
JU S T� REQUIRING�YOU�TO�TAKE�OFF�THE�
OUTER�CASING�AND� PUSH� THE�CARD� INTO�
ONE�OF�THE�AVAILABLE� CARD� SLOTS�� *F�
YOU�VE� NEVER�DONE�THIS� BEFORE� I T iS�
MUCH�EASIER�THAN� IT�SOUNDS� AND�
ONCE� IT�S � DONE�THE�CARD� CAN� BE�JUST�
TREATED�AS� PART�O F�THE�"MIGA�� 5HE�
ONLY�EVIDENCE�OF� ITS�EXISTENCE�ARE�
THREE� NEW�PORTS�ON�THE�BACK�O F�THE

"MIGA�� �TWO� 3$"�JACKS� EXACTLY� LIKE�
THE�ONES�WHICH� ALREADY�S IT�ON� THE�
BACK�PANEL�O F�YOUR�"MIGA�AND�WHICH�
TAKE�THE�AUDIO�OUT�OF�THE� SOUND�CARD��
AND� A� NEW�.*%*� PORT�WHICH�DIRECTLY�
ACCESSES�THE�0NE�4TOP�.USIC�4HOP�
SYNTHESIZER��5HE�GREAT�THING�ABOUT�
THE�EXTRA�.*%*� PORT� IS�THAT� IT�ENABLES�
THE� USE�OF����CHANNELS�OF�.*%*� IF�
YOUiRE� USING�THE�CARD� IN� CONJUNCTION�
WITH� #ARS�AND�1IPES�1ROFESSIONAL�
BECAUSE�YOU� CAN�STILL� ATTACH�A� NORMAL�
.*%*� INTERFACE�TO�THE�"MIGA�S� SERIAL�
PORT�AS�WELL�� .ORE�ON�THIS� LATER�

-) .1�,�
"CCOMPANYING�THE� HARDWARE� IS�A�
PROGRAM�DISK�CONTAINING� 5HE�0NE��
4TOP�.USIC�4HOPiS�SOFTWARE� TOOLS�
ESSENTIAL� FOR�MAKING�THE� CARD�
ACCESSIBLE�TO �THE�USER�� 5HE� SIMPLEST�
WAY�TO�USE�THE�SYSTEM� IS�TO� LOAD� UP�
THE� -OOP#ACK�PROGRAM� AND� CONNECT�A�
.*%*� LEAD�FROM�THE�.*%*� 0UT�OF�A�
KEYBOARD� TO �THE�.*%*� *N� OF�5HE�0NE��
4TOP�.USIC�4HOP��5HIS�EFFECTIVELY�
TURNS�THE�"MIGA� INTO�A�SYNTHESIZER�
TONE�MODULE� ENABLING�YOU�TO�PLAY�
MUSIC�ON�YOUR�KEYBOARD� AND�TRIGGER�
THE� INTERNAL� SOUNDS�ON�THE�CARD��5HE�
INDIVIDUAL� SOUNDS�ARE�ORGANISED� INTO�
TWO�BANKS�OF�PRE�SETS�CONTAINING�����
SOUNDS�WHICH�CONFORM�TO�THE�
(ENERAL� .*%*� SPECIFICATION� 	SEE�BOX�
FOR� INFORMATION
��"LL� THE�SOUNDS�YOU�
NEED� ARE�AVAILABLE� FROM� PIANO�
STRINGS� BRASS�AND�GUITAR�TO�DRUMS�
AND�PERCUSSION�

.OST�O F�THE� SOUNDS�ARE� HANDLED�
VERY�WELL� BY�THE�CARD��5HEREiS� A�GOOD�
VARIETY�OF�PIANOS� FROM�THE�FULL�BODIED

CONCERT�MODEL� TO�THE�TINNY�HONKY�
TONK� AS�WELL� AS�OTHER�EXCELLENT�
KEYBOARD� INSTRUMENTS� INCLUDING�A�
SUPERB� FUNKY�SOUNDING�CLAVINET� RICH�
AND� FULL�BODIED�ORGANS� 	OOOER
� AND�A�
DELIGHTFULLY�BAROQUE�HARPSICHORD� PREc
SET��5HE�GUITARS�ARE�NOTEWORTHY�FOR�
ACTUALLY�SOUNDING�REMINISCENT�OF�THE�
REAL� THING� RARE�ON� SYNTHESIZERS� AND�
THE� STRINGS�ARE� TRULY�WONDERFUL� HIGHLY�
USABLE�WASHES�OF�SOUND��5HE� BRASS�
INSTRUMENTS� ARE� SLIGHTLY�WEEDY� BUT�
CAN� BE� LAYERED�ON�TOP�OF�EACH�OTHER�
IN� A�SEQUENCER�TO �GREAT�EFFECT� AND�
THERE�ARE� SOME�USEFUL� CHOIR�AND� PAD�
SOUNDS�TO�ADD�THE� REQUIRED� AMBIENCE�
TO�YOUR�MUSIC�� 6NFORTUNATELY� THERE�
ARE�NO�BUILT�IN� EFFECTS� IN� THE�SYNTH�
WHICH� IS� A�SHAME�� � IT�S � SOMETHING�
WHICH�EVERY�SYNTH�WORTH� ITS� SALT�
FEATURES�THESE�DAYS��5HE�EXTRA�COST�
OF�INCLUDING�THEM�MAY�NOT�HAVE�BEEN�
JUSTIFIED� AND�THERE�ARE�A� LOT�O F�VERY�
GOOD�VALUE� REVERB�UNITS� AVAILABLE�
THESE�DAYS� BUT� IT�DOES� RATHER�DEFEAT�
THE�OBJECT�O F�AN� INTEGRATED� SYSTEM�TO�
HAVE�TO� RESORT�TO�OUTBOARD�EFFECTS�

1ERHAPS�THE�WEAKEST�AREA�OF�THE�
SOUND�CARD� IS� THE�BASS�AND�DRUMS�
SIDE��5HERE�S� NOTHING�TERRIBLE�HERE�
BUT�THE� PUNCH� AND� BOTTOM�END�
DEMANDED� BY�TODAYiS�DANCE�MUSIC� IS�
SADLY�MISSING�FROM�THE� PRE�SETS�� 4TILL�
DON �T� LET�THAT�PUT�YOU�OFF�� � IT iS� RARE�
FOR�A�SYNTH� AT�THIS� PRICE�TO�SHINE� IN�
THIS� DEPARTMENT� AND� IT iS�CERTAINLY�
POSSIBLE�WITH� THE�WIDE� RANGE�OF�
SOUNDS�AVAILABLE�ON�THE�CARD� TO�
PRODUCE�MUSIC� IN� ANY�STYLE�YOU�WANT��
5HE� CONVENIENCE�OF�HAVING�THE� CARD�
S IT�COMFORTABLY� IN�YOUR�"MIGA�MUST

������������
SAME�CHANNELS�AS� THE�OTHER�� /OW�ANY�(ENERAL�
.*%*�COMPATIBLE�SYNTH�WILL� ALLOCATE�EACH�
INSTRUMENT�TYPE�TO�EXACTLY�THE�SAME�PROGRAM

5HE�0NE�4TOP�.USIC�4HOPiS�SOUNDS�ARE�ORGANISED�
ACCORDING�TO �THE�(ENERAL�.*%*� SPECIFICATION�
(ENERAL�.*%*� IS�A� RELATIVELY�RECENT� INTRODUCTION� TO�
THE�.*%*�WORLD�� *T�SOLVES�THE� PROBLEM�
WHICH�MANY�.*%*� USERS�WERE�
ENCOUNTERING�WHEREBY�THE�MUSIC�
CREATED�ON� ONE�SYNTHESIZER�IS�NOT�
NECESSARILY�COMPATIBLE�WITH� THE�
INSTRUMENT� LAYOUT�ON�ANOTHER�� 'OR�
EXAMPLE� ONE�SYNTH�MIGHT�HAVE�A� PIANO�
SOUND� ASSIGNED�TO�A�CERTAIN� PROGRAM�
CHANGE�NUMBER�	A�.*%*� COMMAND�
WHICH� INSTANTLY�BRINGS�UP�A�PRE�SET�
SOUND�ON�YOUR�SYNTH
�WHEREAS�ANOTHER�
MAY�HAVE�A�HARMONICA��5HE� RESULT�WAS� 0@=�) % %�" AD= �,D9Q= J �E 9C=K� A L �=9KQ �LG � DG9< �MH�9FQ�# =F=J9D�) % %�;GEH9LA: D= �
THAT�WHENEVER�YOU�TRIED� TO�PLAY�A�SONG� d ES�ANC��@=9J� L@=E �H D9Q=< �AEE=<A9L=DQ��
CREATED�ON�ONE�SYNTH�THROUGH� ANOTHER� ALL� THE� CHANGE�NUMBERS�� 'OR�EXAMPLE� SENDING�PROGRAM
INSTRUMENTS�COULD� COME�OUT�TRAGICALLY�WRONG� AND� IT� CHANGE�NUMBER����TO� A�(ENERAL� .*%*� SYNTH�WILL�
WOULD� TAKE�A�GOOD�DEAL� OF�TIME�TRYING�TO�SET�THE� ALWAYS� BRING�UP�A�7IBRAPHONE�SOUND�� 0BVIOUSLY� THE�
NEW�SYNTH� UP�TO� PLAY�THE�SAME� INSTRUMENTS�ON� THE� SOUNDS�ARENiT � IDENTICAL� BECAUSE�EACH� SYNTH� HAS�A

DIFFERENT�SOUND�PRODUCING�ARCHITECTURE� BUT�YOU� CAN�
BE�SURE�THAT�THE�MUSIC�WILL�COME�OUT�SOUNDING�AS�
CLOSE�AS�POSSIBLE�TO �THE�WAY�YOU� RECORDED� IT�

"NOTHER�ADVANTAGE�OF�(ENERAL� .*%*�
COMPATIBILITY� IS� THE� POSSIBILITY�OF�
PLAYING�(ENERAL� .*%*� FILES��5HESE�ARE�
SONGS�AND�MUSICAL� PIECES�WRITTEN�
SPECIFICALLY�WITH�(ENERAL� .*%*� IN�MIND�
AND�THEY�ENABLE�YOU�TO �SIMPLY�LOAD�
THEM� INTO�YOUR�SEQUENCER�OR�THE�
STAND�ALONE�.*%*� 'ILE� PLAYER�WHICH�
COMES�AS�PART�O F�THE�0NE�4TOP�.USIC�
4HOP�PACKAGE� AND�HEAR�THEM�PLAY�
BACK��5HE�.*%*� FILE�PLAYER� IS� ALSO�"3EXX�
COMPATIBLE� SO�YOU�CAN� ISSUE�
INSTRUCTIONS� FOR� IT�TO � LOAD� AND� PLAY�

VARIOUS� PIECES�OF�MUSIC�USING�"3EXX�SCRIPTS�
GENERATED�BY�OTHER�"3EXX�COMPATIBLE� PROGRAMS��
5HIS� IS�VERY�USEFUL� IF�YOU�WANT�TO� USE�OTHER�
PEOPLE�S�MUSIC� IN�YOUR�MULTI�MEDIA� PRODUCTIONS�

".*("�4)011&3�m �*446&����m �+"/6"3:� ����
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:OU� ARE�NOT�JUS T� LIMITED� TO�THE� PRE�SET�
SOUNDS� INSIDE�THE�0NE�4TOP�.USIC�
4HOP��"�SOFTWARE�EDITOR� IS�PROVIDED�
WHICH�ENABLES�YOU�TO�EDIT�MANY�
ASPECTS�OF�THE� SOUNDS�TO�CREATE�YOUR�
VERY�OWN� PRE�SETS�� *F�YOUiVE� NEVER�
EDITED� SYNTH� SOUNDS�BEFORE� HAVE�NO�
FEAR�� �THE� PROCESS� IS�MADE�A� LOT�
SIMPLER�USING�THE�SOFTWARE�EDITOR�
*NSTEAD�OF�YOU� HAVING�TO�WADE�THROUGH�
LOTS�OF� INCOMPREHENSIBLE�NUMBERS�
AND�DATA�FIELDS� THE�EDITOR�PRESENTS�
THE� INFORMATION�USING�SLIDERS�AND�
GRAPHICAL� REPRESENTATIONS�OF�
ENVELOPES�WHICH�YOU� CAN�MANIPULATE�WITH� THE�MOUSE��
&VEN� IF�YOU�DONiT �KNOW�WHAT�YOU�RE�DOING� YOU�CAN�EASILY�
MUCK�AROUND�WITH�THE�ON�SCREEN� CONTROLS�AND� SEE�WHAT�
YOU�COME�UP�WITH�� *TiS�AN� IDEAL�WAY�TO� LEARN� THE�
FUNDAMENTALS�OF�SYNTHESIZER�SOUND�DESIGN�

*F�YOU�DO�EXTENSIVELY�EDIT�THE� SOUNDS�ON�THE� CARD�YOU�
MAY�WELL� FIND� THAT� IT� IS� NO� LONGER�(ENERAL� .*%*�
COMPATIBLE�� 'OR�EXAMPLE� IF�YOU�EDIT�THE�PIANO�SOUND�TO�
SUCH� A�DEGREE�THAT� IT�SOUNDS�MORE� LIKE�A�TRUMPET� THEN�
ANY�(ENERAL� .*%*� FILES�WHICH�CALL� UP�THE�PIANO�WONiT

SOUND�CORRECT��:OU� CAN�SAVE�EDITED� SOUNDS�TO�DISK� AND�
LOAD�THEM�WHENEVER�YOU� NEED�THEM� SO�YOU� CAN�ALWAYS�
KEEP�THE�(ENERAL� .*%*� SIDE�OF�THE� SYNTH�ON� POWER�UP�

0N�THE�OTHER�HAND�YOU� CAN� SAVE�YOUR�EDITED�BANKS�
AS�DEFAULTS� SO�THAT�THE�CARD� BOOTS�UP�EXACTLY�AS�YOU�
WANT� IT�� 5HIS� FLEXIBILITY� IS� A�VERY�POWERFUL� ELEMENT�OF�THE�
0NE�4TOP�.USIC�4HOP�AND� ESPECIALLY�WITH� A� HARD�DRIVE�
CAN�MAKE�THE�ACCESSING�OF�EDITED� SOUNDS�FOR�DIFFERENT�
PIECES�OF�MUSIC�AN� AWFUL� LOT�EASIER�THAN�WITH� AN�EXTERNAL�
PIECE�OF�.*%*� EQUIPMENT�

*NSTALLATION
Y Y Y Y Y Y Y . . .
"N�EASY�JOB�TO�DO� IF�YOUiRE�NOT�AFRAID�TO�
LIFT�THE�COVER�OFF�YOUR�"MIGA�ALTHOUGH�
THEREiS�NO�DETAILED�WALK�THROUGH� IN�THE�
MANUAL�

'EATURES
m m m m m m m m 0 0
$ONSIDERED�ON� ITS�OWN� IT�PROVIDES�NO�
MORE�THAN�A�NORMAL� SYNTH�MODULE�WITH�
THE�ADDED�CONVENIENCE�OF�SITTING� INSIDE�
YOUR�"MIGA�� *NTEGRATED�WITH��9JK � 9 F< �
, AH=K � , JG >=KK AGF 9 D
� IT�OFFERS�ENORMOUS�
POTENTIAL�

%OCUMENTATION
Y Y Y Y Y Y Y . . .
"N� INFORMATIVE�AND�WELL�LAID�OUT�MANUAL�
THOUGH� *�QUESTION�THE�VALIDITY�OF�STARTING�
THE�MANUAL�WITH�HOW�TO�EDIT�THE�SYNTH�

NOT�BE�BELITTLED� AND� IT�BRINGS�THE�
IDEAL� O F�A�TOTALLY� INTEGRATED�MULTIc
MEDIA�ENVIRONMENT�CLOSER�TO� REALITY�

*F�YOUiRE� LOOKING�FOR�A�NEW�SYNTH�
TO �ADD�TO�YOUR�COLLECTION� THIS�MAY�
NOT�NECESSARILY�BE�THE�ANSWER��5HERE�
ARE�HUNDREDS�OF�TONE�MODULES� AND�
RACK�MOUNTABLE�SYNTH�EXPANDERS�
WHICH�CAN�DO�THE�SAME�TASK� AND�
OTHER�SYNTHS�MAY�WELL� OFFER�MORE�
APPROPRIATE�SOUNDS�FOR�YOUR�KIND�OF�
MUSIC��8HAT�TH IS�DOES�OFFER� IS�THE

CONVENIENCE�OF�BEING�ABLE�TO�ACCESS�
TOP�QUALITY�SYNTH�SOUNDS�FROM�WITHIN�
YOUR�"MIGA� MAKING�THE�CONCEPT�OF�
INTEGRATED�DESKTOP�MULTI�MEDIA� A� REAL�
POSSIBILITY�� *N� CONJUNCTION�WITH�THE�
#ARS�AND�1IPES�1ROFESSIONAL�
SEQUENCER� IT�BECOMES�EVEN�MORE�
POWERFUL� OFFERING�THE�ONLY�CURRENT�
"MIGA� SYSTEM�WHICH�ENABLES�YOU�TO�
ACCESS�MORE�THAN�THE� STANDARD� ���
.*%*� CHANNELS�� �A�MAJOR�STEP�FORWARD�
IN�MAKING�MUSIC�ON� THE�"MIGA�� ��

7ALUE�FOR�.ONEY
Y Y Y Y Y Y Y . . .
*T�SEEMS�A� LOT�TO�PAY�AND�THERE�ARE�
CHEAPER�WAYS�OF�MAKING�MUSIC�WITH�
YOUR�"MIGA�BUT�MANY�OF�ITS�FACILITIES�
SIMPLY�CAN�T�BE�FOUND�ELSEWHERE�

-RAN= HH� N= PEJ C �
m m m m m m m m 0 0
"N�EXCELLENT�SYSTEM�WHICH�CAN�
TRANSFORM�YOUR�"MIGA�INTO�AN� INCREDIBLY�
POWERFUL�WORKSTATION�� /OT�NECESSARILY�
THE�BEST�SOUNDS�AVAILABLE�AT�THIS�PRICE�
BUT�THE�CONVENIENCE�AND�FLEXIBILITY�OF�
THE�SYSTEM�AS�A�WHOLE�MORE�THAN�
COMPENSATE�FOR�ANYTHING�LACKING�IN�THE�
SOUND�DEPARTMENT�

-")**#(!� &#-.
5HE�0NE�4TOP�.USIC�4HOP� `������
#Y��#LUE�3IBBON�4OUNDWORKS�-IMITED�
'ROM��.ERIDIAN�4OFTWARE�
%ISTRIBUTION� &AST�)OUSE
&AST�3OAD� *NDUSTRIAL�&STATE
-ONDON�48����")�

���� ��������

:OU�CAN�USE�THE�0NE�4TOP�.USIC�4HOP�WITH�ANY�
.*%*� SEQUENCER�ON�YOUR�"MIGA�ALTHOUGH� IT�DOES�
TAKE�A� LITTLE �FIDDLING�ABOUT�� :OU�HAVE�TO� LOAD�THE�
-OOP#ACK�PROGRAM� PROVIDED�WITH�THE�CARD� BEFORE�
LOADING�YOUR�SEQUENCER��:OU�ALSO�HAVE�TO�HAVE�A�
SEPARATE�.*%*� INTERFACE�CONNECTED�TO �THE�SERIAL�
PORT�OF�YOUR�"MIGA� AND�THEN�TAKE�THE�.*%*� 0UT�
FROM�YOUR�STANDARD�.*%*� INTERFACE�AND�CONNECT�IT�
WITH�A�.*%*� LEAD�TO�THE�.*%*� *N�OF�THE�0NE�4TOP�
.USIC�4HOP�INTERFACE�� :OU�CAN�CONNECT�A� KEYBOARD�
TO�YOUR�"MIGA� IN�THE�USUAL�WAY�BY�PLUGGING�A�.*%*�
LEAD�FROM� THE�.*%*� 0UT�OF�YOUR�KEYBOARD� TO�THE�
.*%*� *N�OF�YOUR�STANDARD�.*%*� INTERFACE�� *N�
ESSENCE� YOUiRE�TREATING�THE�CARD�AS�AN�EXTERNAL

� DD�L@ =O �LGGDK�QGM �DD�F==< �LG �JMF� 0@=�+F=�/LGH�)MKA; �
9F< �,AH=K�,JG>=KKAGF9D�9 J= �HJGNA<=<�O AL@ � L@= �;9J<�

SYNTH�MODULE�WHICH�JUS T�
HAPPENS�TO�BE�SITTING� IN�
YOUR�"MIGA�

#Y�FAR�THE�BEST�WAY�OF�
INTEGRATION� THOUGH� IS� TO�
USE�THE�CARD� IN�
CONJUNCTION�WITH� THE�
SAME�COMPANYiS�#ARS�
AND�1IPES�1ROFESSIONAL�
SEQUENCER��5HE�FLOPPY�
DISK�SUPPLIED�WITH� THE�
CARD� PROVIDES�0NE�4TOP�
.*%*� *N� AND�0UT�TOOLS�AND� 0@=J=YK� 9 �:MADL�AF�H9 L;@ �
4OUND�&NGINE�*N� AND�0UT� KGMF<K� O@=F�MKAF?�L@= �

TOOLS�� 5HESE�CAN�BE�JUS T�
PLONKED� INTO�A�PIPELINE� IN�
ANY�OF�#ARS�AND�1IPES��
TRACKS�TO�ACCESS�THE�
SOUND�CARD�WITHOUT�ANY�
NEED�FOR�FURTHER�
CONNECTIONS�� � IT iS�ALL�
DONE�WITHIN� THE�"MIGA�� *T�
ALSO� FREES�UP�YOUR�
NORMAL� .*%*� INTERFACE�
ATTACHED�TO� THE� SERIAL�
PORT� FOR�SENDING�OUT�

/@GH�>JGE�O AL@ AF ��9JK� ANOTHER���� CHANNELS� TO�
ANY�OTHER�EXTERNAL

KDA<=J�LGG D�O@A;@�E 9C=K � A L �=9KQ�LG �;@9F?=�K= D=; L=< �
+F=�/LGH�) MKA; �/@GH�

SYNTHS� SAMPLERS�AND�DRUM�MACHINES�YOU�MAY�
WANT�TO�USE��5HIS�EFFECTIVELY�GIVES�YOU� ���CHANNELS�
OF�.*%*� � �A�FIRST�ON� THE�"MIGA�� �AND�ENABLES�YOU�TO�
PRODUCE� INCREDIBLY�COMPLEX�MUSICAL� ARRANGEMENTS�
AND�ORCHESTRATIONS�

*NTEGRATION�WITH�#ARS�AND�1IPES�DOESNiT �STOP�
THERE� HOWEVER�� 4OFTWARE�ACCESSORIES�ARE� PROVIDED�
WHICH�ENABLE�YOU�TO� BRING�UP�THE�SOUND�CARDiS�
SOFTWARE�EDITOR� CHANGE�SOUNDS�ON�THE� CARD� USING�
AN�ON�SCREEN�SLIDER� AND�MANIPULATE� THE�
ARRANGEMENTS�OF�SOUNDS� IN�MEMORY� ALL� FROM�WITHIN�
#ARS�AND�1IPES� ITSELF�� 5HIS�WAY�YOU� CAN� SIMPLY�
CONTROL� THE� SOUND�CARD� AND� SEQUENCER�ALL� FROM� ONE�
INCREDIBLY�POWERFUL� INTEGRATED� PROGRAM�� 4UPERB�

".*("�4)011&3�m �*446&���� m �+"/6"3:� ����
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.
HE�"MIGA�PRINTS�COLOURS�IN�
:; �BITS�AND�SHADES�OF�GREY�
IN���BITS��5HAT�MEANS� IT�CAN�
PRINT������COLOURS�AND�JUST�

���SHADES�OF�GREY�SO�YOUiLL�GET�YOUR�
����COLOURS�OUT�OF� ,9AF L�OKAY�
	ALTHOUGH�THEY�MAY�NOT�PRINT�EXACTLY�
AS�THEY�ARE�ON�SCREEN
�AND�YOUR�����
GREYSCALE�HAND�SCANS�WILL�PRINT�
PERFECTLY�WELL��#UT�
WITHOUT�HELP�THE�
"MIGA�CANiT �TAKE�
FULL�ADVANTAGE�OF�
THE�LATEST�MONO�
AND�COLOUR�INKJETS�
OR���� ���� �DPI�
LASER�PRINTERS�
5HATiS�WHERE�
0 JM =, JAF L� � �AND�
/LM< AG �, JAF L= J�
/G>LO 9J= �COME�IN�

"S�THE� j� � k�
AFTER�5RUE1RINTWI6�
SUGGEST� IT�CAN�
PRINT�PICTURES�
CONTAINING�UP�TO�
���BITS� OF�CO LOUR� �
UP�TO������MILLION�
COLOURS�� � INSTEAD�
OF�THE� STANDARD�
"MIGA� ���BITS�
5HE� SAME� IS�TRUE�
O F�4TUDIO�� #OTH�
PROGRAMS�ACHIEVE�
THIS� REMARKABLE�
FEAT�BY� RELIEVING�
THE�"MIGA�OF�THE�TASK�AND� PRODUCING�
FOR�THEMSELVES����� SHADES�OF�CYAN�
���� SHADES�OF�MAGENTA�AND�����
SHADES�OF�YELLOW�� BY�MIXING�THOSE�
SHADES�TOGETHER� IN� PATTERNS�THEY�CAN�
SIMULATE� PRINTING�UP�TO� �����MILLION�
COLOURS� 	����X�����X����
�

4HADES�OF�GREY�CONTAIN�EQUAL�
LEVELS�OF�CYAN� MAGENTA� AND�YELLOW

0 JM =, JAF L� � �;9F �=F@9F;=�H A; LMJ= �
HJAF LAF? �GFDQ�� �A L �OGFYL �@=DH �QGM�? = L �
: = LL= J �3,�GJ� 0, �HJAFLGMLK�

=F9:D=K�QGM� LG �=F@9F;=�FG L�GFDQ�H A; LMJ= �H JAF LGM LK �:ML�
L@= �H JAF L=< �GMLHM L�>JGE �9 DE GKL�9 DD��E A?9�KG >LO9J= �

	$.:
� SO�THIS�MEANS� FOR�STANDARD�
"MIGA� PRINTOUTS� THAT�BECAUSE�THERE�
ARE�ONLY���� POSSIBLE�EQUAL�
COMBINATIONS�OF�$.:� YOU� CAN� PRINT�
ONLY���� SHADES�OF�GREY�� 5RUE1RINT����
AND�4TUDIO�BOTH� INCREASE�THIS� TO�A�
POSSIBLE�����SHADES�OF�GREY�

/OW�OF�COURSE�THIS� DOESNiT �MEAN�
THAT�YOUR����GREYSCALE�HAND�SCANNED�

PICTURES�ARE�GOING�
TO�PRINT� IN� ����
SHADES�OF�GREY�� �
THOSE�SHADES�
MUST�BE�THERE� IN�
THE� PICTURE� TO�BE�
PRINTED�� -IKEWISE�
���COLOUR�PICTURES�
WILL� STILL� PRINT� IN����
COLOURS� THROUGH�
5RUE1RINT����AND�
4TUDIO�� #UT�FOR�
COLOUR�PRINTING�
EVEN� IN����COLOURS�
OR�FEWER� YOU� NEED�
SOME�CONTROL� OVER�
THE�WAY�THE�DOTS�
OF�$.:�ARE�MIXED�
SO�THAT�THEY�
PRODUCE�COLOURS�
THAT�PRINT�AS�CLOSE�
TO�THE�ON�SCREEN�
COLOURS� AS�
POSSIBLE�� $OLOUR�
CORRECTION� IN�
OTHER�WORDS��5HE�
8ORKBENCH�

1REFS�1RINTER(FX�PROGRAM� PROVIDES�A�
VERY� RUDIMENTARY�COLOUR�CORRECTION�
FACILITY�THAT� THANKS� IN� PART�TO � HAVING�
ONLY����SHADES�EACH� OF�$.:�TO�PLAY�
WITH� DOES� NOT�WORK�PARTICULARLY�WELL��
5RUE1RINT�PROVIDES�YOU�WITH� MORE�
POWER��"S�WELL� AS�BEING�ABLE�TO�
ADJUST�THE�BRIGHTNESS� CONTRAST�AND�
GAMMA�OF�PRINTOUTS�YOU�CAN� ADJUST�

THE� LEVELS�OF�RED�
GREEN� AND� BLUE��5HIS�
IS� A�BIT�O F�A�STRANGE�
SYSTEM�FOR�A� PRINTING�
PROGRAM�BECAUSE�
COLOURS� ARE� NOT�
PRINTED� IN� RED� GREEN�
AND� BLUE� BUT�
EXPERIMENT�A� LITTLE�
AND�YOU� SOON�GET�
THE�HANG�OF�IT�

4TUDIO�PROVIDES�
EVEN�MORE� CONTROL�
OVER�COLOURS� AND� IT�
DOES� IT� IN�$.:,�	THE�
,�STANDS�FOR�BLACK
�
*N� FACT�4TUDIO�
PROVIDES�SO�MUCH�
CONTROL� THAT�AT�FIRST�
YOU� CAN�BE

OVERWHELMED�BY�THE�SEEMINGLY�
ENDLESS�OPTIONS��"S� FAR�AS�COMPUTER�
SOFTWARE� IS� CONCERNED� COMPLEXITY�
ALWAYS� SEEMS�TO�BE�THE�PRICE�YOU�
HAVE�TO� PAY�FOR�POWER� AND�YOU� DONiT �
ALWAYS� HAVE�THE� TIME�TO� LEARN�� #UT�
AGAIN�WITH� A� LITTLE� EXPERIMENTATION�
YOU� SOON� DISCOVER�WHAT�DOES�WHAT�

5HE� RESULTS�OF�PRINTING�FROM�
4TUDIO�AND� 5RUE1RINT����ARE�FAIRLY�
SIMILAR�� #OTH�DO�AN�EXCELLENT�JOB� BUT�
*�WOULD� SAY�THAT�THE�4TUDIO�PRINTOUTS�
HAVE�THE�EDGE�ONCE�YOUiVE� LEARNED�
HOW�TO�CONTROL� THE� BEAST�WHICH�
MEANS� READING�AND� RE�READING�THE�
MANUAL� EXPERIMENTING�A� LOT� AND�
MAKING�NOTES�

5HE�BIG�DIFFERENCE�BETWEEN�
5RUE1RINT����AND�4TUDIO� IS� THAT�
5RUE1RINT����CAN� ONLY�PRINT� *''�
PICTURES�THROUGH�THE�PROVIDED� PICTURE��
PRINTING�PROGRAM�� �NO�GOOD� AT�ALL� FOR�
USE�WITH� A�WORD� PROCESSOR�OR�%51�
PROGRAM�� /O� PRINTER�DRIVERS� ARE

-")**#(!� &#-.
5RUE1 RIN T��� ������������������� `�����
#Y�"4%(� *NT�����4TEWART�4TREET
.ADISON�8L�������64"�
%ISTRIBUTED�IN�THE�6,�BY�
.ERIDIAN�4OFTWARE�
%ISTRIBUTION�-TD�&AST�)OUSE
&AST�3OAD� *ND�&ST
-ONDON�48�� �"3�
d ��� � ��������

�"��%)/.
�� ��������	

'EATURES
Y Y Y Y Y Y . . . .
-IMITED�DITHER�PATTERNS� ONLY�3(#�
CORRECTION�FACILITIES� INSTEAD�OF�$.:,�
AND� NO�PRINTER�DRIVERS�SUPPLIED�FOR�THE�
LIKES�OF�THE�NEW�AND�CHEAPER�LASER�
PRINTERS�AND�COLOUR�PRINTERS�

%OCUMENTATION
X X X X X X X X I I
5HE�MANUAL�WILL�TEACH�YOU�A� LOT�ABOUT�
PRINTING�AND�COLOURS�

&ASE�OF�6SE�
m m m m m m m �
1RETTY�MUCH�CLICK�AND�PRINT�

I

4PEED
Y Y Y Y Y Y Y Y . .
1RINTOUT�SPEEDS�ARE�DICTATED�MAINLY�BY�
THE�SPEED�OF�YOUR�"MIGA�

7ALUE�FOR�.ONEY
Y Y Y Y Y Y . . . .
:OU�MIGHT�BE�BETTER�OFF�BUYING�� ,JG
�
WHICH� COMES�WITH�THIS�PROGRAM�AS�A�
SAVER�MODULE�

0VERALL� RATING
X X X X X X X I I I
3EQUIRES�BETTER�DRIVERS�THAN�COME�WITH�
THE�"MIGA�TO�GET�THE�BEST�OUT�OF�IT�

PROVIDED�WITH� 5RUE1RINT���� SO� IT�WILL�
ONLY�WORK�WITH� PRINTERS� FOR�WHICH�YOU�
ALREADY�HAVE�A�PRINTER�DRIVER��4TUDIO�
ALSO� CONTAINS�A�PICTURE�PRINTING�
PROGRAM�WHICH� IS�VERY�SIM ILAR� INDEED�
TO� 5RUE1RINT����� #UT�THE�ACES�UP�
4TUDIO�S�SLEEVE� ARE�THE�"MIGA� PRINTER�
DRIVERS� THAT�COME�WITH� IT� PROVIDING�
SUPPORT�FOR�ALL� )EWLETT�1ACKARD�
%ESK+ETS�AND� -ASER+ETS� AND�MOST�
&PSON�COMPATIBLE�� � ��� ��� �P IN �JE T�
PRINTERS��5HE�4TUDIO�PREFERENCES�
PROGRAMS� PROVIDE� CONTROL� OVER�PAGE�
SIZES� TYPEFACES� DITHER�PATTERNS�
COLOUR�CORRECTION� AND� ANY�PROGRAM�
THAT�PRINTS� IN� THE�NORMAL�"MIGA�WAY�
	WHICH� IS� �������OF�ALL�"MIGA�
SOFTWARE
� IS� ABLE�TO�TAKE� ADVANTAGE�
OF�THE�ENHANCED�FEATURES� IN�THE�
�����"MIGA�COMPATIBLE�4TUDIO�
PRINTER�DRIVERS�� 0R�TO� PUT� IT�ANOTHER�
WAY� AS�WELL� AS�BEING�ABLE�TO� PRINT�
PRETTY�PICTURES� ITSELF�4TUDIO�CAN� ALSO�
ENHANCE�THE�OUTPUT�FROM� PROGRAMS�
LIKE�1RO1AGE� 1AGE�4TREAM�
1AGE4ETTER� 8ORDWORTH� 'INAL�$OPY�
%1AINT� #RILLIANCE� AND�MANY�OTHERS��
#OTH� ARE�GOOD�� THIS� IS�GREAT�� $%

-")**#(!� &#-.
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'EATURES
Y Y Y Y Y Y Y Y . .
4O�MANY�POWERFUL� FEATURES�THAT� IT�MAY�
FRIGHTEN�AND�CONFUSE�THE�BEGINNER�

%OCUMENTATION
X X X X X X X X I I
(OOD�TECHNICAL�MANUAL� BUT�TOO�LITTLE�
HELP�FOR�THE� INEXPERIENCED�

&ASE�OF�6SE
Y Y Y Y Y Y Y . . .
4IMPLE�WHEN�YOU�KNOW�HOW�BUT� IT�CAN�
TAKE�QUITE�SOME�TIME�TO� LEARN�WHAT�
EVERYTHING�DOES�

4PEED
X X X X X X X X X I
7ERY�IMPRESSIVE��$AN�PRINT�MEGABYTES�
OF�DATA� IN�JUST�A�FEW�MINUTES�

7ALUE�FOR�.ONEY
Y Y Y Y Y Y Y Y . .
3EALLY�GETS�THE�BEST�OUT�OF�)EWLETT��
1ACKARD�AND�&PSON�COMPATIBLE�PRINTERS�
IN�BOTH�MONO�AND�COLOUR�

0VERALL� RATING�
Y Y Y Y Y Y Y Y . .
(IVES�THE�"MIGA�THE�PRINTING�POWER�IT�
DESERVES�� *� THOUGHT� IT�WAS�SO�GOOD� *�
BECAME�THE�6,�DISTRIBUTOR�FOR�IT�
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$�IS�THE�PROGRAMMING�LANc
GUAGE�OF�THE�PROFESSIONALS��
*NDEED�MUCH�OF�THE�"MIGAiS�
OPERATING�SYSTEM�WAS�WRITTEN�
IN�$��"ND�$�VARIANTS�EXIST�FOR�
ALL�MAJOR�COMPUTING�PLATFORMS
� �ONCE�YOUiVE�LEARNT�$�ON�THE�
"MIGA�YOUiLL�BE�ABLE�TO�PROc
GRAM�ANY�LEADING�MACHINE�

0UR�AIM�WITH�$OMPLETE�"MIGA�
$�WAS�NOT�JUST�TO�PRODUCE�A�
BOOK�EXPLAINING�$�FOR�BEGINc
NERS��8E�WANTED�TO�PROVIDE

&7&3:5)*/(�YOU�NEED��8HICH�
IS�WHY�WE�SOUGHT�OUT�THE�BEST�
SHAREWARE�$�COMPILER�AVAILc
ABLE�� �%*$&�� �AND�SECURED�A�
DEAL�ON�THE�FULL� REGISTERED�VERc
SION��8E�ALSO�NEGOTIATED�WITH�
$OMMODORE�TO�PROVIDE�ALL�THE�
SPECIAL�$� LIBRARIES�AND�
INCLUDES�NEEDED�TO�PROGRAM�
THE�"MIGA�PROPERLY�

*N�SHORT�EVERYTHING�YOU�NEED�
TO�PROGRAM�YOUR�"MIGA� IN�$�IS�
RIGHT�HERE�

 /./,��&�#-/,���))%- *,#),#.3�),��,� ),'
h$OMPLETE�"MIGA�$i�IS�AVAILABLE�IN�ALL�GOOD� .ETHOD�OF�PAYMENT�	PLEASE�TICK�ONE
�
BOOKSHOPS�BUT�YOU�CAN�ALSO�ORDER�IT�DIRECT
FROM�'UTURE�1UBLISHING�� �AND�SENDING�THIS�ORDER� 7ISA�% � "CCESS�% � $HEQUE�% � 1 �� �% �
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:OUR�ADDRESS�

1LEASE�SEND�ME� 9 * :OUR�SIGNATURE��

��COPY�COPIES�OF�h$OMPLETE�"MIGA�$i�AT�
_������EACH�
<03%&3�$0%&��'-#���">

&XPIRY�DATE��*

"MOUNT�ENCLOSED�_
1LEASE�TICK�HERE�IF�YOU�DO�NOT�WISH�TO�RECEIVE�DIRECT�
MAIL�FROM�OTHER�COMPANIES�

/OW�SEND�THIS�FORM�AND�YOUR�PAYMENT�TO�
'UTURE�-EISURE�#OOKS�0FFER�'UTURE�1UBLISHING�-TD�

'REEPOST�4OMERTON�4OMERSET�5"����#3

'OR�OFFICE�USE�ONLY� 4$3"5$)�$0%&��"4��

% � " # # � $
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F� LIKE�ME�YOUiVE�GOT�BOTH�A�
SCANNER�AND�A�PRINTER�THAT�YOU�
USE�EVERY�DAY�YOUiVE�GOT�A�
PROBLEM��#OTH�NEED�TO�BE�

PLUGGED� INTO�THE�PARALLEL�PORT�AND� IT�
IS�A� REAL� PAIN�HAVING�TO�POWER�DOWN�
IN�ORDER�TO�SWAP�CABLES��"�SWITCH�
BOX�WONiT �DO��MY�&PSON�(5������
SCANNER�INSISTS�ON�BEING�CONNECTED�
DIRECTLY�TO�MY�"MIGAiS�PARALLEL�PORT��
8HAT� *� NEED� IS�ANOTHER�PARALLEL�PORT��
"ND�THATiS�WHAT�THE�.UFTI'ACE$ARD

�"��%)/. �
. 6-5 *'"$&$"3% � �
%OCUMENTATION
� m m m m � � � � �
1OORLY�TRANSLATED�FROM�THE�(ERMAN�AND�
WAY�TOO�TECHNICAL� FOR�BEGINNERS�

&ASE�OF�6SE
Y Y Y Y Y Y Y . . .
*NSTALLATION�AND� INITIAL� OPERATION�ARE�
EASY�BUT� IT�TAKES�A�WHILE�TO� LEARN�THE�
EXTRA� INTRICACIES�OF�THE�SOFTWARE�

7ALUE�FOR�.ONEY
m m m m m m m m 0 0
8ELL�WORTH�THE�COST� IF�YOU�WANT�THE�
CONVENIENCE�OF�MULTITASKING�
PARALLEL�SERIAL� PORT�PERIPHERALS�

-RAN= HH� N= PEJ C �
Y Y Y Y Y Y Y . . .
5WO�EXTRA� PARALLELS�AND�ONE�EXTRA� SERIAL�
MIGHT�HAVE�BEEN�MORE�USEFUL�THAN�THE�
OTHER�WAY�AROUND�

��HAS�GIVEN�ME�
"�SIMPLE� COMMAND�AUTOMATICALLY�

ADDED�TO�MY�USER�STARTUP�FOOLS�THE�
"MIGA� INTO�USING�THE�.ULTI'ACE$ARD�
PARALLEL� PORT� INSTEAD� OF�ITS� OWN� AND�
BECAUSE�THE� SCANNER�SOFTWARE�DIVES�
STRAIGHT�AT�THE�HARDWARE�TO�ACCESS�
THE�"MIGAiS� PARALLEL� PORT� *� HAVEN�T�
GOT�TO�WORRY�ABOUT�TELLING�SOFTWARE�
WHICH� PORT�TO�USE�� IT�JU S T�HAPPENS��
/OT�HAVING�TO�MANUALLY�SWAP�CABLES�
SAVES�ME�ABOUT�AN� HOUR�OR�TWO�PER�
WEEK� IN� COMPUTER�DOWNTIME� SO�THE�
BOARD�WILL� QUICKLY�PAY�FOR� ITSELF�� )ECK�
*� CAN�EVEN�SCAN�AND� PRINT�AT�THE�
SAME�TIME� ANOTHER�TIME�SAVER�

"LSO�ON�THE�.ULTI'ACE$ARD� ��ARE�
TWO� SERIAL� PORTS��"���PIN�SUB�%�
CONNECTOR� IS�MOUNTED�ON�THE� REAR�
BRACKET�BESIDE�THE�EXTRA� PARALLEL�
PORT� AND�A�FURTHER����PIN� STANDARD�
SERIAL� PORT� IS� PROVIDED� ON�A�CABLE� AND�
BRACKET�THAT�CAN� BE�CONNECTED�TO� THE�
BOARD�AND� SLOTTED� INTO�ANOTHER

-")**#(!� &#-.
.ULTI'ACE$ARD��� �������������������`���
#Y��BSC�BIIROAUTOMATION�"(� 1OSTFACH�
������������.UNCHEN�(ERMANY�
%ISTRIBUTED�IN�THE�6,�BY�
.ICRO1"$&� 	6,
�-TD�6NIT���
1ERTH�5RADING�&STATE
1ERTH�"VENUE
4LOUGH�4-�� �99�

�����������

+ Q H P E $ = ? A ! = N @ � �
BRACKET�POSITION�� "LAS�MY�"�����S�
;ORRO� SLOTS�ARE�ALL� SPOKEN�FOR� SO� IF�*�
WANT�TO�USE�TH IS�EXTRA�SERIAL� PORT� *�
WILL� HAVE�TO� LET�THE�CABLE�DANGLE�
LOOSE�OUT�THE�BACK�OF�THE�MACHINE�
SOMEHOW��5HIS�WILL� BE� LESS�OF�A�
PROBLEM�WITH� THE�"���� ����� �OF�
COURSE�BECAUSE� IT�HAS�SEVEN�BRACKET�
POSITIONS�

8ORKBENCH������ IS� A�MINIMUM�
REQUIREMENT�FOR�THE�.ULTI'ACE$ARD���
SOFTWARE�� *F�YOU�ARE� USING�8ORKBENCH
����OR�BETTER�THE�SOFTWARE�WILL� INSTALL�
%OS%RIVERS�OTHERWISE� IT i LL� PROVIDE�A�
FILE�OF�MOUNTLIST�DEFINITIONS�FOR�YOU�TO�
USE�WITH� THE�.OUNT�COMMAND�

'OR�CONTROLLING�THE�EXTRA�PORTS�
THERE�S�JU S T�THE�ONE�SMALL� $-*�
COMMAND�.AP%EVICE�WHICH� IS� THE�
AFOREMENTIONED�PROGRAM�THAT�FOOLS�
THE�"MIGA� INTO�USING�THE�
.ULTI'ACE$ARD� PORTS� INSTEAD�OF�THE�
"MIGA� ONES�� *N�EFFECT�
THE�.AP%EVICE�
COMMAND� IS� USED�TO�
SWITCH�OUTPUT�
BETWEEN� PORTS�
ALTHOUGH� IT� IS�FAR�
MORE� SOPHISTICATED�
THAN�TH IS��5HE� SERIAL�
PORTS�HAVE�A�SPECIAL�
PREFERENCES� PROGRAM�
SO�THAT�THE�BAUD� RATE�
	UP�TO� ������
�AND

OTHER�PROTOCOLS�CAN� BE�SET��"�SPECIAL�
VERSION�OF�THE�1AR/ET�NETWORKING�
SOFTWARE� IS� INCLUDED�SO�THAT�YOU�CAN�
NETWORK�TWO�OR�MORE�"MIGAS�VIA�THE�
.ULTI'ACE$ARD� PARALLEL� PORTS� INSTEAD�
OF�THE� STANDARD�"MIGA� PARALLEL� PORTS��
5HE�MANUAL� DETAILS�THE� PINOUTS� FOR�
THE�CABLE�YOU�WILL� NEED�TO�MAKE�

#ECAUSE�THE�MANUAL� SERVES� ALL�
VERSIONS�OF�THE�.ULTI'ACE$ARD� AND�
THE�4ERIAL.ASTER�BOARD�AS�WELL� IT� IS�
A� LITTLE�CONFUSING�TO �SAY�THE� LEAST�
#UT�FORTUNATELY�THE�.ULTI'ACE$ARD���
HARDWARE�AND�SOFTWARE�ARE�PRETTY�
SIMPLE� TO� INSTALL�� *�WAS� UP�AND�
RUNNING�WITH�THE�EXTRA� PARALLEL� PORT� IN�
���MINUTES� ALTHOUGH� *� THINK�THE�
SERIAL� PORTS�AND� NETWORKING�WILL� TAKE�
LONGER�TO�MASTER�� "ND� IF�YOUiRE� INTO�
PROGRAMMING� DEVELOPER�NOTES� AND�
AUTODOCS�ARE� PROVIDED�
+EFF�8ALKER

�DO9QK� O9F L=< �9FG L@=J�H9J9 DD= D�HG JL� �)M DLA"9;=�9J< �� �
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�
LFA�%ATA�PRODUCTS�HAVE�A�
REPUTATION�FOR�BEING�
WELL�MADE�AND�RELIABLE�
AND�THIS�NEW�MOUSE�AND�

SWITCHER�LIVE�UP�TO�THAT�REPUTATION�
5HE�MOUSE� BOASTS�ULTRA�HIGH� ����

DOT�PER� INCH� RESOLUTION�� �GREAT�FOR�
GRAPHICS�OR�DETAILED�DRAWING��5HE�
MICRO�SWITCHES�TOO�ARE�OF�A�VERY�HIGH�
QUALITY�WITH�A�CLEAN�CRISP�CLICK�WHEN�
YOU�MAKE�A�SELECTION��5HERE�ARE�A�
HEALTHY�FIVE�FEET�OF�CABLE� TERMINATING

�"��%)/.
. &(".264& �
� � 48 *5$)&3

2UALITY
m m m m m m m m m m
&XCEPTIONAL� FINISH�

1ERFORMANCE
m m m m m m m m m m
#OTH�WORK� IMPECCABLY�

&ASE�OF�6SE�
m m m m m m m m m m
#EAUTIFUL� SMOOTH�AND�NICE�TO�USE��

7ALUE�FOR�.ONEY�
m m m m m m m m m b
"STOUNDING��5HE�.ICROSOFT�MOUSE�COSTS�
_��� AND�THIS� IS�AS�GOOD�

-RAN= HH� N= PEJ C �
m m m m m m m m m m
3ODENT�NEED� REPLACING �-OOK�NO�FURTHER�

.EGAMOUSE�AND� JO YS TICK �SW ITCHER
IN�THE�STANDARD���PIN�MOULDED� PLASTIC�
PLUG� AND�THE�DESIGN� IS� INTELLIGENTLY�
ERGONOMIC�AND�COMFORTABLE��5HIS� IS� A�
FIRST�CLASS� PIECE�OF�EQUIPMENT�WHICH�
WHEN�ONE�CONSIDERS� THE� PRICE�MUST�
RANK�AS�ONE�OF�THE� BEST�VALUE� FOR�
MONEY�ACCESSORIES� FOR�YOUR�"MIGA�

"�MATCHING�UNIT� IS�ALSO�AVAILABLE�
FROM�"LFA� %ATA�WHICH� IS� PRIMARILY�
INTENDED�AS�AN�AUTOMATIC� SWITCHER�
BETWEEN�JOYSTICK�AND�MOUSE��5HIS�
UNIT� RESEMBLES� THE�GENDER�CHANGERS�
OFTEN� FOUND�ON� COMPUTER�CABLES� AND�
LIKE�THOSE� IT�HAS�A���PIN�MALE� PORT�AT�
EACH�END�� 'ROM�THE�MIDDLE�OF�THE�
UNIT� HOWEVER�EMERGES�A�ONE�FOOT�
CABLE� TERMINATING� IN� A���PIN� FEMALE�
SOCKET� INTENDED� FOR� INSERTION� INTO�
YOUR�"MIGAiS�MOUSE�PORT�� *NSIDE�THE�
UNIT� ITSELF�IS�WHAT� *� CAN�ONLY�DESCRIBE�
AS� A�DELIGHTFULLY�MANUFACTURED� CIRCUIT�
BOARD� CONTAINING�NO� LESS�THAN�THREE�
*$S�AND� SEVERAL� ASSORTED� CAPACITORS

AND� RESISTORS��5HERE�ARE�TWO�-&%S�
ONE�GREEN� AND�ONE� RED�WHICH�
INDICATE�WHICH�YOU� HAVE�SELECTED�
MOUSE�OR�JOYSTICK�

:OU�SIMPLY�PLUG�MOUSE� INTO�ONE�
PORT�AND�JOYSTICK� INTO�THE�OTHER� THEN�
THE�CABLE� INTO�THE�APPROPRIATE� PORT��
5HE�UNIT�DETECTS�WHICH�DEVICE�YOU�
WANT�TO�USE�AS� SOON�AS�YOU�PRESS�
THE� LEFT�MOUSE�BUTTON�

*T�WORKS� FAULTLESSLY� AND�ADDS�A�
NEW�DIMENSION�OF�SPEED� AND�
CONVENIENCE�TO�MULTI�PLAYER�GAMES�� �
AND�MORE� IMPORTANTLY� SAVES�WEAR

AND�TEAR�ON� THE�DELICATE� CONNECTORS�
THA T�YOUiD�OTHERWISE�BE� PUTTING�AT�
RISK�BY� REPEATED� PLUGGING�IN� AND�
UNPLUGGING�OF�LEADS�

*� LIKE�BOTH�OF�THESE�UNITS� SO�
MUCH� *� HAVE�ORDERED�THEM��5AKE�MY�
ADVICE� IF�A�NEW�MOUSE� IS�ON�YOUR�
SHOPPING�LIST� AND�YOU�WANT�THE�ADDED�
CONVENIENCE�OF�NOT�HAVING�TO� STRUGGLE�
BEHIND�YOUR�"MIGA� AMIDST�THE�
PLETHORA�OF�LEADS�AND�CONNECTORS�
BUY�THEM�BOTH�� �THEY�ARE�ABSOLUTELY�
FIRST�CLASS�
8ILF�3EES

-")**#(!� &#-.
"LFA�%ATA�.EGAMOUSE��������`�����
.OUSE�+OYSTICK�4WITCHER���`������
'ROM��(OLDEN� *MAGE�6NIT� ��"
.ILLMEAD� *NDUSTRIAL�&STATE
.ILLMEAD�3OAD
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%&�HARD�DRIVES�ARE�OFTEN�
FROWNED�UPON�BUT� IN�FACT� *%&�
HAS�A�MAJOR�ADVANTAGE�OVER�
4$4*�� �*%&�DRIVES�AND�

CONTROLLERS�ARE�MUCH�CHEAPER�
'OR�THIS� REASON� "LFA%ATA� CHOSE�

*%&�FOR�A� RANGE�OF�BUDGET�HARD�DRIVES�
TO�MARKET�ALONGSIDE�THEIR�EXISTING�
4$4*� UNITS�� 0NE�OR�TWO�DRIVES�CAN� BE�
MOUNTED� INSIDE�THE�THIN�STEEL� CASE�
RELYING�ON�THE�"MIGA�FOR�POWER�AND�A

DRAUGHTY�ROOM� FOR�COOLING�
*S� THIS� SUCH� A�BAD�THING �

$OMMODORE� RECOMMEND�THAT�ALL�
PERIPHERALS� HAVE�THEIR�OWN� POWER�
SUPPLY�AND�EXPERTS�WOULD� ARGUE�THE�
CASE�FOR�COOLING�%3".�� �WHICH� TENDS�
TO�DEVELOP� PERMANENT�AMNESIA� IF�IT�
GETS�TOO� HOT��"�FAN� IS�NOT�AVAILABLE�
BUT�THE�EXTRA�146� 	RECOMMENDED� IF�
3".� IS� FITTED
� SHOULD� BE�CONSIDERED�
AT�_�� ��� �EXTRA�� 5HE� 3".�EXPANSION

� �USING�;*1S�� �CAN�
ACCEPT� UP�TO��.B� IN�
TOTAL�� NOTHING� LESS�
THAN�YOU�SHOULD�
EXPECT�FROM� A�
MODERN�DESIGN��
)OWEVER� LACK�OF�A�
FAN�MAY�SHORTEN�THE�
LIFESPAN�OF�THESE�
EXPENSIVE�MODULES�
	_��� PER��.B
�

4OFTWARE�
SUPPLIED� INCLUDES�A�
FORMATTER�AND�
MEMORY�TEST�
UTILITIES�� "T�FIRST�
GLANCE� THEY� LOOK�
CHEAP�� �BUT�FEW�WILL�
FIND� THEM� A� PROBLEM�
IN� PRACTICE��
%OCUMENTATION� IN�
(ERMAN� AND� &NGLISH�
IS� SET� IN� THE� NEXT

0@=�� D>9 �,GO=J�� �9 �:M<?=L�% !�KQKL=E �@9J< �<JAN=
� O AL@ �
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POINT�SIZE� UP�FROM�MICROFICHE�� MYOPIC�
BUYERS�WILL� HAVE�TO� RESORT�TO�
MAGNIFYING�GLASSES��5HE�TRANSLATION�
IS� SIMILARLY�AVERAGE� BUT�THINGS�GO�
SMOOTHLY�ONCE�YOU� ADJUST�

0N�THE�DOWN�SIDE� THE�ATTRACTIVE�
CASE�HAS� TWO�TEMPTING�SWITCHES�
MOUNTED� RIGHT� IN� HARMiS�WAY��
3ESPECTIVELY�THESE�ENABLE�THE�3".�
AND� HARD�DISK�� �EFFECTIVELY�MAKING�A�
GAME�SWITCH�� 	%OES�ANYONE�NEED�
THESE�THINGS� NOW 
�"LTHOUGH�THEYiRE�
NOT�EASY�TO �CATCH� LITTLE�FINGERS�COULD�
CRASH�THE�MACHINE�OR�CAUSE� STRANGE�
BOOT�FAILURES�� /OT�A�MAJOR�CRITICISM�
BUT�ONE�TO�BE�AWARE�OF�

"LFA%ATA� HAVE�CUT�A�NUMBER�OF�
CORNERS� TO�BRING�HARD�DRIVES� TO�THE�
MASSES�AND�YOU�MIGHT�BE�FORGIVEN�
FOR�THINKING�THESE�WOULD� LOSE� IN�
TERMS�OF�SPEED�TOO�� 4URPRISINGLY�
QUITE�THE�OPPOSITE� IS�TRUE�AND�ONCE�
THE�TEDIOUS�PROCESS�OF�FORMATTING

AND�CONFIGURATION� HAS� BEEN�
COMPLETED� THE�DRIVE� NIPS�ALONG�AT�A�
RESPECTABLE�SPEED� THOUGH� IT iS� NO�
(71� *MPACT�� 1OUND�FOR� POUND� THE�
"LFA� 1OWER�HARD�DRIVE� COULD� BE�
COMPARED�TO�THE� ,$4�DUAL�DENSITY�
DOUBLE�DECKER�FLOPPY�DRIVE�THAT�HAS�A�
GUARANTEED�CAPACITY�OF��.B�AT�
AROUND�THE� SAME� PRICE� 	SEE�OPPOSITE�
PAGE
��5HINK�OF�THAT�AND�YOU� HAVE�A�
VERY�COST�EFFECTIVE� SOLUTION�
.ARK�4MIDDY
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4PEED
m m m m m m m 0 0 0
3ESPECTABLE� IF�NOTHING�TO�WRITE�HOME�
ABOUT�

&ASE�OF�6SE
m m m m m m m m 0 0
4OFTWARE�DOESNiT �LOOK�PRETTY�� �BUT�IT�
WORKS�WELL�

$ONSTRUCTION
m m m m m m m m 0 0
4OLID� � �ESPECIALLY�CONSIDERING�THE� LOW�
PRICE�

7ALUE�FOR�.ONEY
m m m m m m m m 0 0
$HEAP� COST�EFFECTIVE�AND�SIMPLE�

-RAN= HH� N= PEJ C �
m m m m m m m m 0 0
1ROBABLY�THE�BEST�BUDGET�DRIVE�AROUND�

0 A B A N A J ? A � D = N @ � @ N E R A
TH IS� &VESHAM� RECOMMEND�THE� USE�OF�
THEIR�OWN�"UTOCONFIG�MEMORY�
EXPANSION��5HIS� IS�WEAK�AND� HIGHLY�
INCONVENIENT�TOO��5HE� COMPLETE�
	�.B
� 'AST�EXPANSION� REALLY�SHOULD�
BE�ON�THE� CONTROLLER�IF�THE� 3EFERENCE�
WERE�TO�BE�A�SERIOUS�COMPETITOR�� IT�
ISNiT�� *T�MAY�BE�TOUGH� BUT� LITTLE�ELSE�
CAN� BE�SAID� ABOUT�THIS� HOTCH�POTCH�
OTHER�THAN�TO�ASK� IF�IT� IS�GOING�TO�
MAKE�ANY�MARK� IN� THE�MARKET�AT�ALL��
.ARK�4MIDDY

. O�COMPETE�IN�THE�
OVERCROWDED�"�����
COMPATIBLE�HARD�DRIVE�
MARKET�ANY�NEW�MODEL� HAS�

TO�BE�CHEAPER�FASTER�OR�OTHERWISE�
BETTER�THAN�THE�COMPETITION��5HE�
3EFERENCE�A�4$4*�%."�DESIGN�
INSIDE�A�TOUGH�STEEL�CASE�AT� LEAST�
LOOKS�HARDIER�

'ROM�THERE�ON�THOUGH� THINGS�
START�TO �GO�DOWNHILL� AT�AN�ALARMING�
RATE��5HE� SEPARATE� jDUMB�� POWER

0@=�.=>=J=F;=�@9J< �<JAN=� >GJ�L@= ��/++�
FGAKQ
� 9F<�L@= �=P L= JF9 D� W<ME:X�,/1 �AK

MODULE�HAS�TO�BE� SWITCHED� ON�BEFORE�
THE�"MIGA� THUS�ALLOWING�THE�DRIVE�A�
FEW�SECONDS�TO� SPIN�UP�AND�MORE�
IMPORTANTLY� ENSURING�THA T�THE�
INTERFACE� IS�PRESENT�ON� THE�BUS�
BEFORE� THE�"UTOCONFIG�KICKS� IN��5HE�
UPSHOT� IS�THAT�YOU� HAVE� AN�EXTRA�
SUPPLY�TO�TURN�ON�OR�OFF�IN� THE�CORRECT�
SEQUENCE�OR�THE�"MIGA�WILL� CRASH��"S�
FAR�BACK�AS� THE�ORIGINAL� $OMMODORE�
"����MOST�DESIGNS�HAVE�HAD� A�
REMOTE�CONTROL� 146� SWITCHED�ON�

WHEN�THE�"MIGA�
COMES�ON� LINE�� "LSO�
JU S T� LIKE�THE�"����
THE� 3EFERENCEiS�
COOLING�FAN� COUPLED�
WITH� THE�DRIVE�MAKE�
A�VERY�NOISY�
COMBINATION�

4UPPLIED�
SOFTWARE� INCLUDES�A�
BACKUP�SYSTEM� A�
LOW�LEVEL� FORMATTER�
THAT� LOOKS� LIKE�
SOMETHING�FROM�THE�
DARK�AGES�OF�$1�.�
AND�ONE�OF�THE�WORST�
PIECES�OF�SET�UP�
SOFTWARE� *� HAVE�EVER�
SEEN�� 2UITE�WHAT�
POSSESSED� ANYONE

� �A L YK � LGM?@�:M L� TO� USE� *NOVATRONICS�
LJGM:D=KGE=�� $AN%O����� IS

BEYOND�ME��5HE� SOFTWARE� IS� NOT�ONLY�
SLOW�AND�CLUMSY� BUT�UGLY�BEYOND�
COMPARE��5HE�WILD�MIXTURE�OF�PALETTE�
AND� STYLES�WOULD�MAKE� 1ICASSO�BLUSH�
AND�MORE� IMPORTANTLY� IS� ALMOST�
UNREADABLE�ON�EVEN� A�DECENT�
MONITOR�� *F�THAT�WERE�NOT�BAD�ENOUGH�
THE� LOW�LEVEL� FORMATTER�PROVED�
UNRELIABLE� CRASHING�THE�3%#�ON�MORE�
THAN� ONE�OCCASION� MEANING�THE�
WHOLE� PROCESS�HAD�TO�BE� REPEATED�

*N� USE�THE�DRIVE� PROVED�GENERALLY�
UNRELIABLE�WHEN�STARTED� FROM�COLD�� �
ALTHOUGH� IT�WORKED�WELL�WHEN� RUNNING�
NORMALLY�� "LL� THIS�COULD� BE�FORGIVEN� IF�
THE�3EFERENCE�COULD� CLAIM�TO�
SOMETHING� IN�THE� SPEED�STAKES�� �BUT�
IT�FELL� SHORT�HERE� TOO� IN� SPITE�OF�THE�
���.B� HARD�DRIVE�WHICH�WOULD�
NORMALLY�GIVE� IT�AN� ADVANTAGE�OVER�
SMALLER�UNITS�

-IKE�MOST�MODERN�EXPANSIONS�
THE�3EFERENCE� IS� DESIGNED�TO�ACCEPT�
EXTRA�MEMORY�� �UP�TO��.B�� *N� LIGHT�OF

-")**#(!
3EFERENCE�)ARD�%ISK�WITH�
.3#ACKUP�1RO
� �. B @@@@@@@@@@@@@@@
���. B@@@@@@@@@@@@@@
'ROM��&VESHAM�.ICROS�-TD��
6NIT���4T�3ICHARDS�3OAD�
&VESHAM�8ORCS�83*��� �5%�
d ������������

&#-.

�"��%)/.
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4PEEDm m m m mOOOOO
/OT�PARTICULARLY�OUTSTANDING�

&ASE�OF�6SEmmmOOOOOOO
4ET�UP�SOFTWARE� IS�TEMPERAMENTAL�AND�
NOT�FOR�BEGINNERS�

$ONSTRUCTION
m m m m m m m m 0 0
"MONG�THE�TOUGHEST�BOXES�TO�DATE�

7ALUE�FOR�.ONEY
m m m m 0 0 0 0 0 0
*T�S�CHEAP�CERTAINLY� BUT�DOESN�T�OFFER�
MUCH� FOR�THE�MONEY�

-RAN= HH� N= PEJ C �
m m m m m 0 0 0 0 0
5HINK�CAREFULLY�AND�CONSIDER�THE�OTHER�
ALTERNATIVES�
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# N�THE�LAUNCH�ISSUE�OF��E A?9 �
/@GHH=J�*�WAS�CHARGED�WITH�
THE�TASK�OF�CHOOSING�A�DRIVE�FOR�
ALL�SEASONS��(IVEN�THAT�ALL�

"MIGA�DRIVES�ARE�BASED�ON�A� RIGID�
ELECTRONIC�STANDARD� THERE� IS� LITTLE �TO �
SEPARATE�THEM��5O�RESOLVE�THIS�A�
SPECIALLY�DESIGNED�SERIES�OF�TESTS�
SUBJECTED�THE�MECHANISMS�TO�A�
VARIETY�OF�EXTREME�PHYSICAL�AND�
ENVIRONMENTAL�STRESSES�

5HREE�YEARS� LATER� LITTLE�HAS�
CHANGED�� .OST�"MIGAS�ARE� STILL� FITTED�
WITH� A� LIMITED�DOUBLE�DENSITY�DRIVE�
AND�THE�HARDWARE� IS� INCAPABLE�OF�
SUPPORTING�THE� UNIVERSALLY�ACCEPTED�
HIGH�DENSITY�	)%
� STANDARD� FOUND�ON�
OTHER�PLATFORMS�

1OWER�$OMPUTING�WERE�THE� FIRST�
WITH� AN� ANSWER�� �THE�9-�)%�DRIVE�
	REVIEWED� IN�"MIGA�4HOPPER����� �SEE�
PAGE����� IF�YOU�WANT�TO �ORDER�A�
COPY
�� #UT�WHATiS� THE�USE�OF�A�
STANDARD� THAT� ISN �T�SUPPORTED� BY�THE�
VAST�MAJORITY�OF�"MIGAS �5WO� USES�
COME�TO�MIND�� FIRST� BACKING�UP�A�
HARD�DISK�WILL� REQUIRE� FEWER�DISKS�
	ALTHOUGH�THERE� IS� LITTLE�SAVING� IN� COST�
TERMS
�AND� SECOND� IT�ALLOWS�YOU�TO�
READ�AND�WRITE�HIGH�DENSITY�1$�DISKS�

/ETHERLANDS�BASED� ,OLFF�
$OMPUTER�4UPPLIES� BEST� KNOWN� IN�
THE�"MIGA�COMMUNITY�FOR�THEIR�
GROUND�BREAKING�1OWER�1$�BOARD�
HAVE�NOW�ALSO� ADDRESSED�THE�
PROBLEM� AND�COME�UP�WITH� SOME

INTERESTING�SOLUTIONS��5HEIR�DUAL� )%�
DRIVE�HAS�BEEN�ON�THE�CARDS�FOR�A�
LONG�TIME�� �BUT� IT�WAS�WORTH�THE�WAIT�

"�CLEVER�MARRIAGE�OF� INTELLIGENT�
SOFTWARE�AND� INGENIOUS�HARDWARE�
RESULTS� IN�A�DOUBLE�DECKER�DRIVE�
THA TiS�NOT�ONLY�MEASURABLY�FASTER�
THAN� ANY�COMPARABLE�MECHANISM�
BUT�BRINGS� A�8ORKBENCH���LIKE� FILING�
SYSTEM�TO�EVERY�MACHINE� RUNNING�
,ICKSTART� ����PLUS� AND� 1$�
COMPATIBILITY�TO�ALL�� 5HANKS�TO� REALc
TIME�COMPRESSION� STORAGE� CAPACITY�
IS�QUADRUPLED� TO�BEYOND��.B�ON� AN�
)%�DISK�	BEST�CASE
�AND� INCREASES�
THE� READ�SPEED�AN� AVERAGE�EXCEEDING�
�����WHEN�COMPARED�TO� A� STANDARD�
MACHINE�� $OUNTING�THESE�FEATURES�
THE�DOUBLE�DECKER� IS� NOT�TWO�DRIVES�
BUT�EIGHT� ROLLED� INTO� TWO�

4OFTWARE�SUPPLIED�WITH�THE�UNIT�
INCLUDES�A�DRIVER� INSTALLATION�
PROGRAM� REPLACEMENT�FOR�THE�
STANDARD�%ISK$OPY� EXTRA�DRIVERS�FOR�
THE� ,$4� 1OWER�1$�CARD� SIMPLE�HARD�
DRIVE�BACKUP� TRACK�DISPLAY�AND�
SPECIAL� FORMATTER��5HE�FORMATTER�
CURRENTLY�SUPPORTS�NO� LESS�THAN� ���
DIFFERENT�CAPACITIES� FROM� ���,�TO�
�.B�PLUS�� 1LUS�FACILITIES�FOR�''4�
*NTERNATIONAL� AND� %$'4�FILING�SYSTEMS�
� �ALL� USABLE�ON� ����MACHINES�� 	''4�OR�
'AST�'ILING�4YSTEM�WAS� INTRODUCED� IN�
"MIGA%04���� %IRECTORY�$ACHE� 'ILING�
4YSTEM�OR�%$'4�ARRIVED�WITH�
"MIGA%04���TO� PROVIDE�FASTER

."����(�"'�,%-
0UR�TESTS�WERE�COMPILED� USING�AN�
EXTENDED� HIGH�SPEED�FILE�COPIER�
DUPLICATING�A�MIXTURE�OF����VARIOUS�
LENGTH� FILES� AND� SEVERAL� DIRECTORIES�
COMPRISING�OVER����,�OF�MIXED�
DATA�� 5HE� ,$4�COMPRESSED�DRIVE�
TIM INGS�SHOWN� FOR�THE���.)Z�
"�����MODEL�WHILE�NOT�ACHIEVABLE

REPRESENTATIVE�O F�THE� SOFTWAREiS�
PERFORMANCE�

5HE�TABLE� SHOWS�A�SELECTION�OF�
TYPICAL� BENCHMARKS�� 3ELATIVE�
PERCENTAGES� ARE�BASED�ON� A�
WATERSHED�$OMMODORE� INTERNAL�
FLOPPY�WITH� A� STANDARD� FILING�SYSTEM�
ON�AN�"MIGA�"����� RUNNING

ON�SLOWER�MACHINES� ARE ,ICKSTART���
%RIVE 3EAD � 8RITE � '�4 $APACITY .ANUFiR
%'�� ����� ��� ����� ��� ''4 �����.B ,$4
$.�� ����� ��� ����� ��� %$'4 �����.B ,$4
%'�� ����� ��� ����� ��� 0'4 �����.B ,$4
%'0� ����� ��� ���� ��� 0'4 �����.B $#.
%'�� ����� �� ���� �� ''4 �����.B 1OWER
%'�� ����� �� ���� �� 0'4 �����.B 1OWER

DIRECTORY�READS�
� *TiS�
A�PITY�THERE� ISNiT�
ENOUGH� ROOM�TO� LIST�
FULL� DETAILS�HERE�

1$�DISK
COMPATIBILITY� IS� INTERNAL� � �SO�THERE�S�
NO�NEED� FOR�1$�"MIGA�FILE� TRANSFER�
SOFTWARE� LIKE�$ROSS%04�.ULTI%04�OR�
.ESSY%04�� �AND�THE�STANDARD�
HARDWARE� IS�COMPATIBLE�WITH�$YCLONE�
5�� #LITZ�AND�4YNCRO� &XPRESS�
HARDWARE� BACK�UP� SYSTEMS�� 5HE�
NEAREST�COMPETITOR�REQUIRES�AT� LEAST�
,ICKSTART���TO �WORK�AND� ,ICKSTART���
FOR�FULL� FUNCTIONS� AND� CANNOT�ACHIEVE�
THE�SPEED� OF�A�STANDARD�MACHINE�

1RACTICALLY�SPEAKING� IT� IS� DIFFICULT�
TO� FIND�SOMETHING�THE� ,$4�SYSTEM�
DOESNiT �DO��5HE� SOFTWARE�CURRENTLY�
SHIPPING�AT�VERSION� ����� IS� DUE�FOR�
UPGRADE� BEFORE�THE�END� OF������AND�
,$4�PROMISE� BETTER�AND�FASTER�
COMPRESSION�WITH� AN� IMPROVED� HARD�
DRIVE�BACKUP�SUB�SYSTEM�� ,$4� PLAN�
TO� INCLUDE� AN�EXTRA� SOFTWARE�DRIVER�TO�
ADD�THE� COMPRESSION�SYSTEM�TO�
EXISTING�HARD�DRIVE� PARTITIONS�� �
EFFECTIVELY�DOUBLING�THE� STORAGE�
CAPACITY�OF�ALL� NON�BOOT�PARTITIONS�

"LSO� FOR�THIS�VERSION�WILL� BE�THE�
ABILITY�TO� READ� AND�WRITE�TWO�DISKS� AS�
A�SINGLE�DEVICE� 	OR�VOLUME
�� �
DOUBLING�THE� POSSIBLE�CAPACITY�TO�
OVER��.B� 	YES� EIGHT
� FOR�)%�DISKS��
"LTHOUGH� IT�WILL� NEVER�REPLACE�A� REAL�
HARD�DRIVE� TH IS�MAKES� IT�AN�EVEN�
MORE�ATTRACTIVE�AND�COST�EFFECTIVE�
SOLUTION� FOR�MEDIA�GREEDY�
APPLICATIONS�� *N�THIS� SENSE� IT�COULD�
EVEN�BE�COMPARED�TO�A�SMALL�
REMOVABLE� HARD�DRIVE�� �SLOWER� YES�
BUT�A� LOT�CHEAPER�� -AST� BUT�NOT� LEAST�
IS� A� REPLACEMENT�FOR�THE�SLIGHTLY�TACKY�
INTERIM�MANUAL�� "LL� REGISTERED� USERS�
GET�ALL� THIS�AUTOMATICALLY�AT�NO�EXTRA�
CHARGE�

/O� REVIEW�WOULD� BE�COMPLETE�
WITHOUT�SOME�CRITICISM�� �AND�THE

39FL�9 �@A?@�<=FKALQ�< AKC �<JAN=� >GJ�QGMJ��E A?9��'�/ YK�
F=O �<M9D�$ �<JAN=� ;9F�? AN= �QGM� LOG �G >� Y=E � AF�GF=�MFAL�

,$4�DRIVE� IS�NO�EXCEPTION�� *TiS� LET�
DOWN�BY�A� POORLY�DESIGNED� PLASTIC�
CASE� AND�A� REAR�MOUNTED�MODE�
SWITCH�THA TiS� SUSCEPTIBLE� TO� LITTLE�
FINGERS��"LSO� THE� INCLUSION�OF�COPIER�
HARDWARE�WILL� FURROW�THE�ODD� BROW� *�
HAVE�NO�DOUBT�� 0N�THE�SOFTWARE� SIDE�
IT�WOULD� BE�NICE� IF�THE�COMPRESSED�
DRIVES�APPEARED� AS�A�STRAIGHTFORWARD�
DFX�� RATHER�THAN�$.X��� �BUT�THIS� IS� A�
MINOR� IRRITATION�

5HE�BOTTOM� LINE� IS� THAT�,$4� HAVE�
DONE�FOR�FLOPPY�DRIVES�WHAT�(71�DID�
FOR�HARD�DRIVES� AND� OTHERS�WILL� BE�
HARD�PRESSED�TO�BETTER� IT��5HIS� IS�THE�
MOST� INNOVATIVE�AND� SINGULARLY�USEFUL�
PRODUCT� *� HAVE�SEEN�SINCE�"MIGA�
4HOPPER�BEGAN�� 4AVE�UP� SELL� THE�
WIFE�AND�TAKE�OUT�A� SECOND�MORTGAGE�
ON�YOUR�GRANNY�� YOUR�"MIGA� IS� CRYING�
OUT�FOR�ONE�� $%

�"��%)/. �
%�-� % 6"-� ) *( ) � �
% &/4*5: � % 3 *7&

4PEED

%ROOL�OVER�THOSE�RESULTS�AND�WONDER�
HOW�YOU�RE�MANAGING�

%OCUMENTATION
m m m m m m 0 0 0 0
*NTERIM�MANUAL� IS�CHEAPLY�PRODUCED� BUT�
IT�READS�WELL�ENOUGH�

&ASE�OF�6SE�
m m m m m m m m m m
4IMPLE� LOGICAL�AND�TRANSPARENT�� �A�
DELIGHT�TO�USE�

%URABILITY�AND�$ONSTRUCTION
m m m O O O O O O O
5REAT�WITH�CARE�� �IT�WONiT �TAKE�THE�
KNOCKS�

7ALUE�FOR�.ONEY
m m m m m m m m m O
&IGHT�DRIVES� IN�ONE���
WRONG 

HOW�CAN�YOU�GO

-RAN= HH� N= PEJ C �
m m m m m m m m
&NOUGH�SAID�

O

-")**#(!� &#-.
,$4�%UAL�)IGH�DENSITY�%RIVE
#Y��,OLFF�$OMPUTER�4UPPLIES�
'ROM��#ITCON�%EVICES�-TD�
���#EWICK�3OAD�(ATESHEAD
5YNE���8EAR�/&�� *34�
d ��� � ���� ����
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DEPLETE�THE� STOCKPILES� HELD� IN� THE�
AUTOMATIC�SHEET�FEEDER�WHICH� CAN�
HOLD� UP�TO ����PAGES�

5HE�PRINT�MECHANISM� ITSELF� IS�
VERY�ACCURATE�� � IT�SEEMS�TO�BE�OF�A�
MUCH�BETTER�QUALITY�THAN�THE�ORIGINAL�
DESIGNS�WHICH�APPEARED�WITH�THE�
#+����5HE�PRINT�QUALITY�SEEMS�TO�BE�
MUCH� LESS�DEPENDENT�ON� THE�TYPE�OF�
PAPER�USED� AND�WITH� THE�SOFTWARE�
PROVIDED�YOU�CAN�GET�A�VERY�DECENT�
RANGE�OF�SHADES�

5HE�ONLY�REAL� PROBLEM�WITH� THE�
#+���� IS�THAT�IF�YOU�USE�FULL� CARRIAGE�
A� LOT� YOU�ARE�GOING�TO� RUN�OUT�O F�INK�
A� LOT�FASTER�� .AYBE�A� REFILL� DOES�ONLY�
COST�A�COUPLE�OF�QUID� BUT�YOU� DONiT�
REALLY�WANT�TO �BE�FIDDLING�AROUND�WITH�
NASTY�BOTTLES�OF�BLACK�STUFF�EVERY�
HUNDRED� PAGES�OR�SO�� 1ERHAPS�THE�
TIME�HAS�COME�TO�START�MAKING�THE�
CARTRIDGES�TOO�JUS T�THA T�BIT�BIGGER�
/ICK�7EITCH

-")**#(!� &#-.
$ANON�#+���� @@@@@@@@@@@`������
# Y �$ANON
%ISTRIBUTED�BY��1HOENIX�$OMPUTER� +
8ORLD�6NIT���:ORK�5OWERS� R � � � � � � � �Y
����:ORK�3OOD� = � �
-EEDS�-4���5"�� �
� ������������� J �

'EATURESIE�bEIbEOO
5HREE�PRINT�MODES�GIVE�A� REASONABLE�
COMPROMISE�BETWEEN�SPEED�AND�
QUALITY��0THERWISE� ITiS�THE�STANDARD�����
X�����DPI�AND�EXCELLENT�GREYSCALES�YOU�
WOULD�EXPECT�FROM�A�$ANON�#+�

%OCUMENTATIONm m m m m m O OOO
5HE�MANUAL�COVERS�EVERYTHING�IN�
EXTREME�	SOMETIMES�TEDIOUS
�DETAIL� BUT�
ITiS�ALWAYS�HANDY�TO�HAVE�ALL�THE� INFO�

&ASE�OF�6SE
Y Y Y Y Y Y Y Y . .
#UILT�IN�&PSON�EMULATION� AND�AN�
APPROPRIATE�DRIVER�IS�SUPPLIED�

'LEXIBILITYm m m m m m m m m O
.ANY�WILL�WELCOME�THE�WIDE�CARRIAGE��

7ALUE�FOR�.ONEY
Y Y Y Y Y Y . . . .
"�REASONABLY�PRICED�SOLUTION�TO�THE�
CONUNDRUM�OF�HAVING�A�WIDE�CARRIAGE�
PRINTER�WITH� LASER�QUALITY�OUTPUT�

-RAN= HH� N= PEJ C �
Y Y Y Y Y Y Y Y . .
*iD�HEARTILY�RECOMMEND�A�$ANON�BUBBLE�
JE T�TO�ANYONE�BUT� IF�YOU�DONiT�NEED�THE�
EXTRA� INCHES� GO�FOR�THE�CHEAPER�#+����
OR�THE�MORE�EXPENSIVE�#+���C� POSSIBLY�
THE�BEST�VALUE�COLOUR�PRINTER�AVAILABLE�

& P S O N � & 1 - � � � � � PER� INCH� AS�WITH�MOST� LASER�PRINTERS�
"S�YOUiD�EXPECT�WORKING�AT�THIS�

SORT�O F�RESOLUTION� REQUIRES�A� LOT�OF�
MEMORY�ON�THE� PRINTER� AND�THE�HALF�A�
MEGABYTE� INCLUDED� BY�DEFAULT� ISNiT �
REALLY�ENOUGH� FOR�FULL�PAGE�DESKTOP�
PUBLISHING�WORK��5HIS� CAN� HOWEVER�BE�
EXPANDED� UP�TO�A� HEFTY����.B�WHICH�
IS�EASILY�ENOUGH�FOR�HIGH�RESOLUTION�
FULL�PAGE� %51�WORK�� &PSON�CLAIM� A�
SPEED�OF�UP�TO�SIX� PAGES� PER�MINUTE�
BUT� IF�YOUiRE� DEALING�WITH�GRAPHICS�
	AND�%51�PAGES�ARE� PRINTED�AS�
GRAPHICS
�TH IS� IS�MORE� LIKELY�TO�BE� SIX�
MINUTES�PER�PAGE�� 1URE� TEXT� IS�
EXTREMELY�FAST� AND� *iVE�GOT�NO�
DISPUTE�WITH� &PSONiS�FIGURE�ONCE� IT iS�
WORKED� UP�A�HEAD�OF�STEAM�

0VERALL� THIS� IS� A�VERY� IMPRESSIVE�
PRINTER�� -ASER�PRINTERS�ARE� RAPIDLY�
BECOMING�MORE�AFFORDABLE� AND�THIS�
ONE�CERTAINLY�WONiT �DO�ANYTHING�TO�
TARNISH� &PSONiS� REPUTATION��5HEREiS�
NO�OPTION� TO�ADD�1OST4CRIPT�TO�THIS�
PRINTER� ALTHOUGH� IT�CAN� USE� )EWLETT�
1ACKARD�EXPANSION� CARDS�FOR�FONTS�
AND� SO�ON�� *F�YOU� DONiT �NEED� OR�CANiT

-")**#(!� &#-.
&PSON�&1-����@@@@@@@@@@@ `���
#Y��&PSON�6,�-TD�$AMPUS����
.ARYLANDS�"VENUE
)EMEL�)EMPSTEAD
)ERTS��)1���&;�
b ����������

AFFORD� 1OST4CRIPT� THIS� PRINTER� IS�
DEFINITELY�WORTH� CONSIDERING��
3ICHARD�#AGULEY

�"��%)/. �
�*-)(� �*&����
'EATURES
Y Y Y Y Y Y Y Y . .
&MULATES�A�)EWLETT�1ACKARD� -ASERJET�
**1� &PSON'9�AND�&PSON-2�

%OCUMENTATIONm m m m m m m m O O
&PSON�S�USUAL� HIGH�STANDARDS�HAVE�
BEEN�MAINTAINED�� *NCLUDES�AN�EXCELLENT�
GLOSSARY�

&ASE�OF�6SE
Y Y Y Y Y Y Y Y . .
5HE� INCLUDED�)1�EMULATION�MEANS�THAT�
YOU�DON�T�HAVE�TO�USE�ANY�EXTERNAL�
DRIVERS�

'LEXIBILITY
Z Y Y Y Y Y Y . . .
*TiS�A�GOOD� LASER�PRINTER��8HAT�MORE�DO�
YOU�WANT 

7ALUE�FOR�.ONEY
Y Y Y Y Y Y Y Y . .
3EASONABLY�PRICED�� &XPECT�TO�SEE� IT�FOR�
AROUND�_����_����FROM�MOST�RETAILERS�

-RAN= HH� N= PEJ C �
Y Y Y Y Y Y Y Y . .
"�GOOD� SOLID� PRINTER�� *T�S�NOT�THE�FASTEST�
OR�BEST� LASER�ON�EARTH� BUT� ITiS�
AFFORDABLE�AND� RELIABLE�

SSENTIALIY�THIS�PRINTER�IS�A�
#+����BUBBLE�JE T�WITH�A�
LONGER�PLATTEN�AND�A�WIDER�
CASE��5HAT�IS�TO�SAY�THE�

ACTUAL�MECHANICS�OF�THE�MACHINE�
ARE�THE�SAME�BUT�FOR�THE�FACT�THAT�
THEY�HAVE�BEEN�ADAPTED�TO�COPE�
WITH�A�WIDE�CARRIAGE�

5HIS�MAY�NOT�SEEM� IMPORTANT�
ESPECIALLY�SINCE� IT�MAKES�THIS�MODEL�
AROUND�_���DEARER�THAN� ITS� LITTLE�
BROTHER� BUT� IT�DOES�HAVE� POTENTIAL�
USES�� -ASER�PRINTERS� APART�FROM�VERY�
EXPENSIVE�ONES� ARE� LIMITED� TO�AN�"��
FORMAT�WHICH�MAKES�THEM

5HE��9FGF�� &��� �:M::D=�B= L �H JAF L= J�� �
;GE:AF9LAGF�G >�:M::D=�B= L �IM9 DALQ �HDMK

PARTICULARLY�USELESS� FOR�SPREADSHEET�
WORK��"LTHOUGH�MOST�SPREADSHEET�
SOFTWARE�HAS�AN�OPTION� IN� THE� PRINT�
REQUESTER�TO �OUTPUT� IN� �LANDSCAPE��
FORMAT�� �THAT� IS�WITH� THE� IMAGE�
SIDEWAYS�ON�THE� PAGE�� �THIS�MEANS�
YOU�GET�THE�WIDTH� AND� NOT�THE�HEIGHT��
4URE� ORDINARY�DOT�MATRIX� PRINTERS�CAN�
HANDLE�WIDE�CARRIAGE� BUT�THEN�YOU�
DONiT �GET� LASER�QUALITY�RESOLUTION�
WHICH�CAN� BE�QUITE� IMPORTANT� EVEN�
ON� A� TABLE� FULL� O F�NUMBERS�

"S�YOU�WOULD�EXPECT�FROM� A�
$ANON�BUBBLE�JE T� THE�MECHANISM� IS�
QUIET� 	YOU�ONLY�KNOW�THAT� IT� IS�ON� BY�

THE� RUSTLING�NOISE�
THE� PAPER�MAKES�AS�
IT� IS� SUCKED� IN
� THE�
FOOTPRINT� IS� SMALL�
AND�THE�OUTPUT�FAIRLY�
FAST��:OU� ALWAYS�
HAVE�TO�TAKE�
MANUFACTURERSi�
PERFORMANCE�CLAIMS�
WITH�A� PINCH�OF�SALT�
� � IT� IS�MORE� LIKE�
THREE�MINUTES� PER�
PAGE�THAN� THREE�
PAGES� PER�MINUTE��
	5HIS� ISNiT � REALLY�THE�
PRINTER�FOR�PEOPLE� IN�
A�HURRY�
�"T�THAT�

L@=� O AFFAF? � SPEED� IT�WOULD�TAKE
A�OA<=� ;9JJA9?=�� RATHER�A� LONG�TIME�TO

. HE�&1-������ IS�&PSONiS�
LATEST�LASER�PRINTER�� -ASERS�
AS�ANY�FULE�KNO�GIVE�YOU�
MUCH�BETTER�QUALITY�RESULTS�

THAN�DOT�MATRIX�PRINTERS� AND�HAVE�
THE�ADDED�ADVANTAGE�OF�NOT�WAKING�
THE�DEAD�WITH�THE�NOISE�

&PSON� HAVE�CERTAINLY�DONE�SOME�
SERIOUS�WORK�ON�THE�DESIGN�OF�THIS�
PRINTER�� *TiS�ABOUT�TWO�FEET� LONG�AND�A�
FOOT�HIGH�WITH� A�PANEL� ON�THE� FRONT�
WHICH� LIFTS� TO� REVEAL� THE� PAPER�TRAY�
WHICH� CAN� HOLD� UP�TO� ����SHEETS�OF�
"���5HE�PAPER�FEEDS�THROUGH�FROM�
THIS�AND�ENDS�UP�ON�THE�TOP�OF�THE

!HKGFYK�!,( ����� �D9K=J�H JAF L= J�=E MD9 L=K� L@ J== �HJAFL=JK �
O AL@ �3GJC:=F;@�<JAN=JK
� KG� A L YK � =9KQ �LG �? = L �?GAF?�

PRINTER� ALTHOUGH�YOU� CAN�GET�AN�
OPTIONAL� TRAY�WHICH�MEANS�THAT�THE�
PAPER� ISN �T�BENT�ON� ITS� PASSAGE�
THROUGH�THE� PRINTER��5HIS�MEANS�THAT�
IT�CAN�COPE�WITH� THICKER�PAPER�AND�
OVERHEAD� PROJECTOR�TRANSPARENCIES�
WHICH� DONiT � LIKE�BEING�BENT�AFTER�
PRINTING�

5HE� &1-������CAN�EMULATE�THREE�
PRINTERS�� THE�)EWLETT�1ACKARD�
-ASERJET� &PSON-9�AND� &PSON2��"LL�
THREE�OF�THESE�HAVE�8ORKBENCH�
DRIVERS�AS�STANDARD� SO�SETTING�UP�
THE� PRINTER�SHOULDN�T� POSE�A� PROBLEM��
*T�COMES�WITH�A� PARALLEL� INTERFACE�AS�

STANDARD�WHICH�
INCLUDES�A���,�
BUFFER�TO� SPEED� UP�
THE�FLOW�OF�DATA�
	SLIGHTLY
�

1RINT�QUALITY�FROM�
TH IS�PRINTER� IS�
SUPERB�WITH� SOLID�
BLACKS�AND�EXCELLENT�
GREYSCALE� RENDERING��
"DD�A� PRINTER�
ENHANCEMENT�
PROGRAM� SUCH� AS�
5URBO1RINT�OR�1RINT�
4TUDIO� AND�THE�
QUALITY� IS�EVEN�
BETTER��5HE�
MAXIMUM� RESOLUTION�
IS� ����X�����DOTS

) � � ".*("�4)011&3�m �*446&����F �+"/6"3:� ����
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'EATURES
Y Y Y Y Y Y Y . . .
$AN�EMULATE�BOTH� &PSON�AND� *#.�
PRINTERS� ALTHOUGH�THE� INCLUSION�OF�,JAF L �
/ LM< AG �MAKES�THIS�SOMEWHAT�
UNNECESSARY�

%OCUMENTATION
Y Y Y Y Y Y Y . . .
(IVES�YOU�ALL� THE�TECHNICAL�GEN�YOU�RE�
LIKELY�TO�NEED� IN�A� REASONABLY�EASY�TO��
FIND� FORM�

&ASE�OF�6SE
m m m m m m m m 0 0
5HE�, JAF L�/ LM< AG �SOFTWARE�MEANS�THAT�
ITiS�VERY�EASY�TO�SET�UP�

'LEXIBILITY
Y Y Y Y Y Y Y . . .
5HE�GOOD� RANGE�OF�FONTS�AND�BUILT�IN�
SINGLE�SHEET�FEEDER�ARE�EXTREMELY�
USEFUL�

7ALUE�FOR�.ONEY
Y Y Y Y Y Y Y . . .
5HE� LIST�PRICE� IS�_���� BUT�EXPECT�TO�
SEE� IT�FOR�AROUND�_���� IN�THE�SHOPS�

-RAN= HH� N= PEJ C �
m m m m m m m m 0 0
"�GOOD�SOLID�COLOUR�PRINTER�WHICH� LOOKS�
AS� IF�IT�COULD�TAKE�THE�KNOCKS� AND�CAN�
PRODUCE�GOOD� RESULTS� ALTHOUGH� ITiS�A�BIT�
NOISY�FOR�MY�LIKING�

EW�FROM�4TAR�IS�THE�
-$������A����PIN�
COLOUR�DOT�MATRIX�� *T�S �
CERTAINLY�GOOD�VALUE�FOR�

MONEY�IN�THE�POUNDS�PER�POUND�
STAKES�WEIGHING�IN�AT�JUST�UNDER�SIX�
KILOGRAMS�AND�STANDING�AROUND�
SEVEN� INCHES�HIGH� 	NOT�COUNTING�THE�
SHEET�FEEDER
� � �SO� IT�CERTAINLY�CANiT �
BE�DESCRIBED�AS�A�PORTABLE��1UT� IT�
NEXT�TO�4TARiS�DINKY�NEW�4+�����AND�
YOUiLL�SEE�WHAT�*�MEAN�

"�SINGLE�SHEET�FEEDER� IS�BUILT�IN�
WHICH� CAN�HOLD� UP�TO����SHEETS�
ALTHOUGH�THIS�DOES�DEPEND�ON�THE�
THICKNESS�OF�THE� PAPER�� 'ANFOLD� PAPER�
CAN� ALSO�BE�USED� AND�THIS� FEEDS�
THROUGH�FROM�THE�BACK�OF�THE� PRINTER��
5HE�CONTROL� PANEL� ON�THE�FRONT�HAS�
THREE�BUTTONS� USING�WHICH�YOU�CAN�
LOAD� PAPER� CHANGE�FONTS� FEED� PAPER�
THROUGH�OR�FEED�THE�DOG�

"LSO� INCLUDED� IS� A�CUT�DOWN�
VERSION�OF�1RINT�4TUDIO�WHICH�
INCLUDES�A�DRIVER�FOR�THE� -$������
AND�TH IS� IS�VERY�EASY�TO� INSTALL� USING

- K 8 I � & � 
 � � � �

-")**#(!� &#-.
4TAR�-$�����@@@@@@@@@@`������
#Y��4TAR�.ICRONICS�4TAR�)OUSE
1EREGRINE�#USINESS�1ARK
(OMM�3OOD� )IGH�
#UCKS�� )1����-�
? �����������

�GJFE�#+�����;FK�D8KI@O�GI@EK<IOT�MATRIX�PRINTERS�ARENiT �
EXACTLY�CUTTING�EDGE�
TECHNOLOGY�THESE�DAYS�
BUT�NEW�MODELS�KEEP�

APPEARING��5HE� LATEST�FROM�PRINTER�
PIONEERS�&PSON� IS�THE�-2�����

5HEYiVE�CERTAINLY�HAD� A� RETHINK�
FOR�THIS�MODEL�� *TiS� NEARLY�COMPLETELY

�"��%)/. �
&140/ � &+����

'EATURES
Y Y Y Y Y Y . . . .
/OTHING�PARTICULARLY�OUTSTANDING� *�M�
AFRAID�

%OCUMENTATION
Y Y Y Y Y Y Y Y . .
6P�TO� &PSON�S�USUAL� HIGH�STANDARD��

&ASE�OF�6SE
Y Y Y Y Y Y Y . . .
+UST�PLUG�IT� IN�AND�YOU�RE�OFF��

'LEXIBILITY
Y Y Y Y Y Y . . . .
"�BASIC� BUT�SOLID� PRINTER�

7ALUE�FOR�.ONEY
Y Y Y Y Y Y . . . .
"IMED�AT�THE�BUDGET�END�OF�THE�MARKET�

-RAN= HH� N= PEJ C �
Y Y Y Y Y Y Y . . .
*T�S�CERTAINLY�A� REASONABLE�PRINTER�AT�A�
REASONABLE�PRICE� BUT�NOTHING�REALLY�
DISTINGUISHES� IT�FROM�THE�MANY�OTHERS� IN�
THIS�PRICE�BRACKET�

ENCLOSED�WITH�THE� PRINTING�AREA�
COVERED� BY�A� REMOVABLE�PLASTIC�
COVER�WHICH�MEANS� IT iS�SIGNIFICANTLY�
QUIETER�THAN�YOUR�USUAL�DOT�MATRIX�
P R IN TE R �TH E � NORMAL�WHINE� IS�STILL�
THERE� BUT�MUCH� LESS� LOUD�

1APER� IS� FED� INTO�THE�MACHINE�BY�
TWO� POSSIBLE� ROUTES�� EITHER�THROUGH� A�
SINGLE�SHEET�SLOT� IN� THE�BOTTOM�OF�THE�
PRINTER�OR�FROM� A�CASSETTE�AT�THE� FRONT�
WHICH� CAN� HOLD� UP�TO����SHEETS��5HE�
FORMER�CAN� ALSO�BE�ADAPTED�TO� PRINT�
ON�CONTINUOUS�PAPER�WITH� AN�OPTIONAL�
TRACTOR�FEEDER�

5HE�VARIOUS�SETTINGS� 	SUCH� AS�
WHICH� FONT�TO� USE�AND� LOADING�PAPER
�
ARE�CONTROLLED� THROUGH�TWO�BUTTONS�
ON�THE�FRONT��5HE� USUAL� %*1�SWITCHES�
ARE� NOT� PRESENT�ON� TH IS�MODEL�
BECAUSE� &PSON� HAVE�ASSUMED�THAT�
THE� PRINTER�WILL� BE�MOSTLY�CONTROLLED�
FROM�THE�COMPUTER�� 6NFORTUNATELY�
THERE� ISNiT �A�DRIVER�FOR�THE�"MIGA�
WHICH� TAKES�ADVANTAGE�OF�THE� NEW

-")**#(!� &#-.
&PSON�-2��������������������`������
#Y��&PSON�6,�-TD� $AMPUS����
.ARYLANDS�"VENUE
)EMEL�)EMPSTEAD
)ERTS��)1���&;�
b�� ������ �

j &SC�1�k� CONTROL�CODES� BUT�
FORTUNATELY�THESE�ARE�COMPATIBLE�WITH�
THE� STANDARD� &PSON�CONTROL� CODES�
USED�BY�THE�8ORKBENCH�DRIVERS��
6NFORTUNATELY�AGAIN�YOU�RE�STUCK�
WITH� THE�OLD�8ORKBENCH� &PSON�2�
DRIVER� BECAUSE� &PSON� HAVENiT �
INCLUDED� A�8ORKBENCH� DRIVER�WITH� THIS�
PRINTER� THOUGH� IT�S �WORTH� TRYING�
PRINTER�ENHANCEMENT�PROGRAMS�SUCH�
AS� 5URBO1RINT�OR�4TUDIO�	SEE� PAGE�
��
�WHICH� HAVE�
SUPPORT�FO R�SOME�OF�
THE�NEWER�&PSON�
1RINTERS�

-IKE�ALL� ���PIN�
PRINTERS� THE� -2�����
IS�CAPABLE�OF�UP�TO�
����DOTS� PER� INCH�
AND� &PSON� CLAIM�A�
REASONABLE�SPEED� OF�
����CHARACTERS� PER�
SECOND� IN� DRAFT�
MODE�� 1UT� IT� INTO�
LETTER�QUALITY� THOUGH�
AND� IT�DROPS�
SIGNIFICANTLY�TO�
AROUND����CPS��5HE�
TEXT�QUALITY� IS�VERY�
GOOD� AND�SEVEN�
FONTS�ARE�BUILT� IN� TO�
THE� PRINTER�

(RAPHICS�
UNFORTUNATELY� IS

ANOTHER�MATTER��5HE� RESULTS�ARE�
MUDDY�WITH� SOME� RATHER�NASTY�
BANDING�� 4OME�OF�THIS�CAN� BE�
REMOVED� BY�CAREFUL� ADJUSTMENTS�TO�
THE� PAPER�FEED�MECHANISM� AND�THE�
TONAL� RANGE�CAN� BE� IMPROVED� BY�USING�
A� PRINTER�ENHANCEMENT�PROGRAM� BUT�
THE�QUALITY� IS� NEVER�GOING�TO�BE�
ANYWHERE�NEAR�WHAT�YOU� CAN�GET�WITH�
A�BUBBLEJET�OR� INKJET�PRINTER�
3ICHARD�#AGULEY

0@=�!HKGF�(- �D++ YK� =F;DGK=<�;9K AF? �EM>>D=K� L@= �FGAK=�
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THE�$OMMODORE� *NSTALLER�UTILITY�� 5HIS�
GIVES�YOU� A�MUCH�GREATER�DEGREE�OF�
CONTROL� OVER�THE�OUTPUT�THAN� A�
CONVENTIONAL�8ORKBENCH� PRINTER�
DRIVER� AND� INCLUDES�A�GOOD� RANGE�OF�
DITHER�PATTERNS��"S�WITH� ALL� SOFTWARE�
OF�THIS�TYPE� THE�WAY�TO�GET�THE�BEST�
RESULTS� IS�TO �EXPERIMENT�

5HE�-$������DOES�HAVE�A�
j2UIETk� MODE� BUT� I T iS� STILL� A�NOISY�
PRINTER�AND� USING�THE�2UIET�MODE�
SLOWS�DOWN�THE� PRINT�SPEED��5HE�
QUALITY�O F�THE�OUTPUT� IS�VERY�GOOD�
ALTHOUGH�THERE� IS� A�
CERTAIN�DEGREE�OF�
BANDING�ON�THE�
PRINTOUTS� CAUSED� BY�
THE� PAPER�BEING�FED�
ON�THE�WRONG�
DISTANCE� MEANING�
THA T�SOME�STRIPS�ARE�
EITHER�PRINTED�TWICE�
OR�NOT�AT�ALL�� :OU� CAN�
LESSEN�THE�AMOUNT�OF�
BANDING�BY�ADJUSTING�
THE� PRINTER� BUT�YOU�
CANiT �ELIMINATE� IT�
COMPLETELY�

5HE� -$������
USES�THE�NORMAL� FOUR��
COLOUR�RIBBON� AND�
THE�COLOURS�ARE�FAIRLY�
GOOD��5HEY�AREN�T� 0@=�/ L9 J �(� �� ��� � AK�9 �<G L�E 9 LJAP � O AL@ �:MADL�AF�;GDGMJ�
PARTICULARLY�BRIGHT� ;9H9: ADALQ 
� :M L�A L �AK�FGAKQ�9F<�;=JL9 AF DQ �FG� DA?@LO=A?@L�

BUT�THERE� IS� A�GOOD� RANGE�OF�TONES� IN�
THERE� AND�SOME�EXPERIMENTATION�
WITH� THE� �$OLOUR�"DJUSTMENTSk
WINDOW�OF�THE�4TAR1REF�PROGRAM�
WOULD� IMPROVE�THIS�

5HIS� IS�CERTAINLY�A�HEAVY�DUTY�
PRINTER�� *TiS�WELL� BUILT� THE� PRINT�QUALITY�
IS�GOOD� AND�THE�TEXT�OUTPUT� IS� PRETTY�
FAST�	AROUND����CPS� IN� LETTER�MODE
��
6NFORTUNATELY� THE�NOISE� IS�EXTREMELY�
IRRITATING� AND�WOULD�BEGIN� TO�GRATE�
AFTER�THE�FIRST�FEW�PAGES�
3ICHARD�#AGULEY
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OW�WITH�WIRES�INSTEAD�OF�
PINS�CAN�THE�DOT�MATRIX�
MAKE�A�COMEBACK�
AGAINST�THE�BUBBLEJET�

BRIGADE �'UJITSU�THINK�IT�CAN�AND� IF�
NOTHING�ELSE� *� HAVE�TO�SAY�THAT�THIS�
IS�POSSIBLY�THE�BEST�DOCUMENTED�
PRINTER�*� HAVE�EVER�SEEN��"PART�FROM�
THE�����PAGES�OF�USER�MANUAL� THERE�
IS�ALSO�A�PROGRAMMERiS�HANDBOOK�OF�
AROUND�����PAGES�DETAILING�EVERY�
POSSIBLE�FUNCTION�AND�OPERATION�THAT�
THIS�PRINTER�COULD�EVER�PERFORM�
EVERY�PIECE�OF�MAINTENANCE�YOU�
COULD�EVER�WANT�TO�DO� EVERY�SCREW�
THAT�MIGHT�COME�LOOSE��0KAY� IT�IS� IN�
(ERMAN� BUT�IT�LOOKS�GOOD�ON�THE

BOOKSHELF�AND�HEY� ISN �T�IT �ABOUT�
TIME�YOU�LEARNT�A�SECOND� LANGUAGE�
ANYWAY 

"�COMBINATION� OF�FONTS�AND�
STYLES�GIVE�YOU� A�TOTAL� O F����DIFFERENT�
TYPEFACES� FOR�TEXT�MODE� ALTHOUGH�
MANY�OF�THEM�ARE�ONLY�AVAILABLE� IN�
THE�/-2�MODE�� #ESIDES� A� LARGE�
NUMBER�OF�RESIDENT�FONTS� IS� NO� LONGER�
A�BIG�SELLING�POINT�� *F�YOU� ARE�PRINTING�
OUT�SOME� HIGH�SPEED�TEXT� IT�DOESN�T�
REALLY�MATTER�WHAT� IT� LOOKS� LIKE�AS�
LONG�AS�YOU� CAN� READ� IT� AND� IF�YOU�
ARE� PRINTING�OUT�A� LETTER�YOUiLL�
PROBABLY�BE�DOING� IT�THROUGH� A�
PROGRAM�WHICH� USES�A�GRAPHIC�
RENDERING�OF�A� SCALABLE� FONT�ANYWAY�

*F�SPEED� IS�YOUR�
THING� THE�%-�����
CAN�PRODUCE�A� FAIR�
����CHARACTERS�PER�
SECOND� BUT� IT� IS�NOT�
THE�MOST� LEGIBLE�
DRAFT�MODE� *� HAVE�
EVER�ENCOUNTERED�ON�
A�DOT�MATRIX��:OU�
WILL� ALMOST�CERTAINLY�
HAVE�TO� SPLASH�OUT�
ON�SOME�EAR�
DEFENDERS� AS�WELL� � �
PERHAPS� *� HAVE�JUS T�
BECOME�TOO� USED�TO�
WORKING�WITH� LASERS�
AND�BUBBLE�JE TS� BUT�
THE� 'UJITSU� MANAGED

TO�DROWN�OUT�THE�OFFICE�$%� PLAYER�
WHICH� IS� A� BAD� SIGN�

5HERE� IS� A�COLOUR�OPTION� AND� IT�
DOES� PRODUCE�SURPRISINGLY�REASONABLE�
RESULTS�� �FOR�A�WHILE�ANYWAY�� 5HE�
TROUBLE�WITH� COLOUR�RIBBON�PRINTING� IS�
THAT�THE� RIBBON� IS�NEVER� LONG�ENOUGH��
5HE� COLOURS�ALWAYS�MIGRATE�ACROSS�
THE�BANDS�OF�THE� RIBBON� 	IN� USE� NOT�
IN� STORAGE
� SO� BY�THE�TIME�YOU�GET�TO�
THE�THIRD�OR�FOURTH� PASS�OF�THE� RIBBON�
ALL� THE�COLOURS�ARE�BROWN� ANYWAY�� %OT�
MATRIX�PRINTERS� HAVE�NEVER�BEEN�ANY�
GOOD� AT�COLOUR�THOUGH� SO� IT� IS� UNFAIR�
TO� LABOUR�THIS� POINT�

5HE� 'UJITSU� %-�����DOES�COME�
WITH� THE� RELEVANT�"MIGA�DRIVERS� SO� IT�
IS�A�VERY�SIMPLE�MATTER� INDEED�TO�GET�
IT�UP�AND� RUNNING�WITH� ANY�SOFTWARE�
THAT�SUPPORTS�A�1REFERENCES� PRINTER��
5HERE� ARE� A�COUPLE�OF�FALLBACK�
EMULATION�MODES�TOO� IF�YOU�GET� INTO�
ANY�DIFFICULTY�
/ICK�7EITCH

-")**#(!�&#-.
'UJITSU�%-�����DOT�MATRIX�PRINTER�
� `�������
	COLOUR�VERSION�`������

#Y��'UJITSU���-ONGWALK�
3OAD�4TOCKLEY�1ARK
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'EATURES
Y Y Y Y Y Y . . . .
3EASONABLE�����X�����DOT�MATRIX�
OUTPUT��$OLOUR�MODE�CAN�GIVE� RESULTS�
VARYING�FROM�POOR�TO�QUITE�GOOD�

%OCUMENTATION
Y Y Y Y Y Y Y Y . .
1RETTY�GOOD�MANUAL�WITH�FULL� INFORMATION�
ON�EMULATION�MODES�AND�EVERYTHING�
ELSE�YOU�COULD�EXPECT��4HAME�THE�
PROGRAMMER�S�� �MAINTENANCE�HANDBOOK�
ISN�T� IN� &NGLISH���

&ASE�OF�6SE
Y Y Y Y Y Y . . . .
$OMES�WITH� ITS�OWN�DRIVER� BUT�THEN� IT�
DOESN�T�TELL�YOU� HOW�TO� INSTALL� IT�� 1RETTY�
BASIC�THOUGH�

7ERSATILITY
Y Y Y Y Y Y Y Y . .
0KAY�FOR�SPEED� REASONABLE�FOR�COLOUR��

7ALUE�FOR�.ONEY
Y Y Y Y Y Y . . . .
'AR�FROM�THE�CHEAPEST�MODEL� ON�THE�
MARKET� BUT�IT� LOOKS�AS�THOUGH� IT�COULD�
OUTLAST�MANY�OF�THE�OTHER�MODELS�
	THOUGH�YOU�MAY�GO�DEAF
�

-RAN= HH� N= PEJ C �
Y Y Y Y Y Y Y Y . .
"�WELL�BUILT� STURDY�WORKHORSE�THAT�CAN�
OUTPUT�DECENT�QUALITY�PAGES��5HE�COLOUR�
OPTION� IS�QUITE�USABLE� IF�YOU�DONiT �USE�
COLOUR�ALL� THE�TIME�OR�YOU�ARE�PREPARED�
TO�BUY�LOTS�OF�RIBBONS�

������ ������������� 	��
OUiRE�KIDDING�� *�MEAN� IF�
YOUiVE�DONE�SOMETHING�
WORTHY�OF�RECEIVING�AN�
AWARD�WOULDN�T�YOU�

EXPECT�TO�BE�GIVEN�A�DECENT�AWARD�
CERTIFICATE�YOU�COULD�HANG�ON�THE�
WALL� RATHER�THAN�A�TRASHY�LOOKING�
PRINTOUT�FROM��O9J< ��GFKLJM;LAGF �
' AL�WITH�PICTURES�AND�WORDS�THAT�ARE�
ALL�JAGGED�AROUND�THE�EDGES 

"WARD� CERTIFICATES�ARE� THE�KIND�OF�
THING�AT�WHICH�1ROFESSIONAL�%RAW�AND�
"RT�&XPRESSION�EXCEL�� 0KAY� THESE�
PROGRAMS�COST�THREE�TIMES�AS�MUCH�
AS�"WARD�$ONSTRUCTION�,IT� BUT

.=;CGF� L@ = J= YK�9 �<=E9F<�AF� L@= ��E A?9�E 9 JC= L�>G J9 �
HJG?J9E � L@ 9 L�HJG<M;=K�H JAF LGM LK � DAC = � L@=K=�

1AGE4ETTER���DOESN�T� AND� IT�WILL�
EVEN� PRINT�AT�THE� HIGHEST�RESOLUTION�
POSSIBLE�ON�YOUR�PRINTER�WITHOUT�
JAGGIES�AROUND�THE� TEXT�AND� PICTURES�

5HE�ONLY�THING�"$,�HAS�GOING�FOR�
IT� IS�EASE�OF�USE�� :OU�CAN� PRODUCE�A�
CERTIFICATE� IN� UNDER�A�MINUTE�WHILE� IN�
1AGE4ETTER�� �IT�MIGHT�TAKE�FIVE�TO�TEN�
MINUTES�TO� IMPORT�AND� POSITION�
EVERYTHING��8ITH�1AGE4ETTER�� �YOU�
DONiT �GET�THE� RANGE�OF�BORDER�AND�
TEXT�STYLES�THAT�COME�WITH�"$,� BUT�
SHAREWARE�CLIP� ART�AND�$OMPUGRAPHIC�
FONTS�ARE�NOT�EXPENSIVE� AND� ALL� THE�
ART�AND�FONTS� IN�"$,�ARE� AVAILABLE�

FROM� &.$�ON�
OTHER�DISKS�
"$,�PROVIDES�

ABOUT����
STANDARD� AWARD�
TOPICS�� �SPORTS�
SCHOOL� FAMILY�AND�
SO�ON�� �OR�YOU� CAN�
MAKE�UP�YOUR�OWN��
7ARIOUS� AREAS�OF�
THE�PAGE�ARE�
DESIGNATED�TO�TAKE�
EITHER�TEXT�OR�A�
GRAPHIC��:OU� HAVE�
QUITE�A�DEGREE�OF�
FREEDOM� OVER�TEXT�
STYLE� AND� ���ORNATE

BORDERS�AND�FIVE� SEALS�ARE� PROVIDED��
:OU� CHOOSE� STYLES�AND�SO�ON� BY�
NUMBER�FROM�VARIOUS�CONTROL� PANELS��
%EAD� SIMPLE�� #UT� IT�S �ALL�RAGGED�
ROUND�THE�EDGES��5HE�BOOT�SEQUENCE�
FOR�THE� FLOPPY�DOESNiT �EVEN� RUN�
4ET1ATCH�JU S T�A�FEW�&CHOS�4ETMAP�
-OAD8#�AND�&ND$6��5WO�HARD�DRIVE�
INSTALLATION� SCRIPTS�ARE� PROVIDED� SO�
YOU� CAN� INSTALL� THE� PROGRAM�ON�TO�
EITHER�DH0��OR�DH L��� *F�YOUR�HARD�DRIVE�
IS�CALLED� SOMETHING�ELSE�YOU�WILL�
HAVE�TO�DO� IT�BY�HAND� 	THOUGH� THE�
MANUAL� DOES�GIVE� STEP�BY�STEP�
INSTRUCTIONS
��"ND�THE� TWO� INSTALLATION�
SCRIPTS� PROVIDED� BOTH� AUTOMATICALLY�
LOAD�SYS�S�STARTUP�SEQUENCE� INTO�&D�
SO�YOU�CAN�ADD� SOME�"SSIGN�
COMMANDS�TO�THAT�FILE��8HAT�A�BLOODY�
STUPID� AND� IRRESPONSIBLE� THING�TO�DO�

5HIS� IS�"MIGA� SOFTWARE�AT� ITS�VERY�
WORST�� *TiS� NOT�EVEN� UP�TO�SHAREWARE�
QUALITY��5HERE�ARE�A�MILLION�BETTER

THINGS�TO�SPEND�_���ON�� -IKE�A�WEEK�
IN�4ARAJEVO� FOR�EXAMPLE�
+EFF�8ALKER

�"��%)/.
�1�,� �

�)(-.,/�.#)( � % #.

'EATURES
YLLLLLLLLL
"LL� IT�DOES� IS�PRODUCE�VERY�AMATEUR��
LOOKING�AWARD�CERTIFICATES�

%OCUMENTATION
YLLLLLLLLL
5RASHY����PAGE�"��BOOKLET�

&ASE�OF�6SE�
m m m m m m m m m m
"N�UNBORN�CHILD� COULD� USE�IT�

4PEED
m m m m m m m m m m
#UT�THEN� IT�NEVER�TAKES�LONG�TO�DO�NEXT�
TO�NOTHING�

7ALUE�FOR�.ONEY
Y . . . . . . . . .
8HY�BOTHER�WHEN�YOU�CAN�BUY�
, 9? =/ = LL= J �� �FOR�A�FEW�POUNDS�MORE�
AND�DO� IT�PROPERLY 

-RAN= HH� N= PEJ C
Y . . . . . . . . .
#UT�THEN� *�GUESS�SIMPLE�THINGS�PLEASE�
SIMPLE�MINDS�

-")**#(!�&#-.
"WARD�$ONSTRUCTION�, I T ������`�����
#Y�&�.�$OMPUTERGRAPHIC
��&DITH�3OAD
$LACTON�$����+6�
W ������������
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5HIS
EXTREMELY�HIGH�
QUALITY�"MIGA�
GENLOCK� FROM�
(71� HAS� AN�
INTUITION�BASED� SOFTWARE� CONTROL� PANEL�
WITH� FULL� "3EXX� AND� COMMAND� LINE�
INTERFACES�� &ASY� TO� USE� THE� (�-OCK�
GENLOCK� FEATURES� MANY� SOPHISTICATED�
ATTRIBUTES�AMONG�WHICH�ARE�
b �&A:��:8;:=4>0�(4/0:��9;?>=�:<�
%�(4/0:��*
����9;?>

��%48?7>,90:?=��:8;:=4>0� �
%�(4/0:�,9/�$���"?>;?>

b �(4/0:�#<:.0==:<� ��$0,7�&480�
%:1>A,<0��:9><:7�:1�(4/0:�
�>><4-?>0=��%3,<;90==���,49�
�<423>90==�0>.�

E��$0BB��:8;,>4-70
b �):<6=�A4>3��74.60<�
�4B0<=

b �!?7>4;70��0C0<�!:/0=
b ��?77��?/4:�%?;;:<>
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"$$&-&3"503� �� 5HE� �����&$� PROCESSOR� ON� "�����
5URBO�UPGRADES�THE�NORMAL�"MIGA������PROCESSOR�	$16
��
5HE� NEW� VERSION� IS� NEARLY� NINE� TIMES� THE� SPEED� OF� THE�
������IN�STANDARD�"����S�
���#*5� 3".���5HE�"�����5URBO�CAN� HAVE�UP�TO���.B�OF�
HIGH�SPEED����BIT�3".�
."5)4� $0�130$&4403� ��5HE� "����� 5URBO� CAN� BE�
FITTED�WITH�A�MATHS�CO�PROCESSOR�

M� �����&$�NPMACQQMP�PSLLGLE�
AT���.)Z

��%?QW�&GRRGLE�4P?NBMMP�%VN?LQGML���
$MCQLaR�6MGB�9MSP�7?PP?LRW�

E� 5N�RM ���-@�MD����@GR�2!-�
� � $MCQL�R�$GQ?@JC�0#-#)!�)LRCPD?AC�
K� /NRGML?J�������#M�0PMACQQMP���KSAF�
D?QRCP�RF?L�RFC�M@QMJCRC������

*/$3&"4&�5)&�41&&%�
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��MHZ� �����EC� "$$&-&3"503���3".� $"3%� �� 015*0/"-� '16
0.B�3".� /0�'16 �.B�3".� /0�'16
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�.B�3".� ��MHf�'16
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0�+$.3�	�$#�230#�!-,,#!2-0
5HE� NEW� (71� "������*� IS� THE� MOST� ADVANCED�
ACCELERATOR�FOR�THE�"�����YET�

m � ��!�+�����

T � �MADL�AF�)=EGJQ�)9F9?=E=FL
m � +HLAGF9D�� � K F X �",1
m � 1H�LG��!-���-4>�.�)
T � 1FAIM=�"=9LMJ=��GFF=;LGJ
5HE� NEW� "�����**� HAS� A� CUSTOM� FEATURE�
CONNECTOR�WHICH� ALLOWS� A� WHOLE� RANGE� OF�STATE��
OF�THE�ART�"MIGA�PERIPHERALS�TO�BE�ATTACHED�
5HE� FIRST�OF� THESE� IS� A�4$4*� INTERFACE�CALLED� THE�
"�����AND�IS�(71iS�FASTEST�4$4*�CONTROLLER�YET��
*T�FEATURES�

m �  )��/�/%� =KA?F
T � "999KL�.+) ��GFLJGDD=J
T � $A?@�/H==<
� 1FAIM=� ,.� �

0=;@FGDG?Q�>GJ� AJ=;L�$ �LG�
)=EGJQ�0J9FK>=J
��MHZ� �.B�3". ��MHZ� �.B�3".
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$-0� " � � � � �" � � � � �" � � � � ��" � � � �

&(4� 4PECTRUM� IS� THE�
ANSWER�TO� ALL� YOUR�����
BIT� GRAPHICS� CARD�
REQUIREMENTS�� *T� IS� A�
HIGH� PERFORMANCE�
HIGH� RESOLUTION� ���BIT�
BOARD� THAT� WILL� TAKE�
ANY� "MIGA� �����

����������OR������BEYOND�"("��#UT�THE�HARDWARE�
IS�ONLY�HALF�OF� THE�PICTURE��8ITHOUT�QUALITY�SOFTWARE�
YOUR� INVESTMENT� WILL� BE� WASTED�� /OT� ONLY� DOES�
(71iS� OWN� AWARD� WINNING� GRAPHICS� APPLICATION�
*MAGE'9� FULLY� SUPPORT� &(4� 4PECTRUM� BUT� ALSO�
USING�A�8ORKBENCH�DRIVER�NEARLY�ALL�EXISTING�"MIGA�
8ORKBENCH� COMPATIBLE� APPLICATIONS� WILL� ALSO� WORK�
ON�AND�SUPPORT�THE�&(4�4PECTRUM�SYSTEM�
b � �):�G J ��):�G > �+ F �@ G 9 J< �) =E G JQ
b � + F �: G 9 J< �$ 9 J< O 9 J= �� 1 0 0 ! .
b � " M LM J= �. = �L9 J? = L9 : D= �# J9 H @ A; K �/ M H H G J L
b � 6 G JJG �% % �G J �6 G JJG �% % % �� M LG K = F K AF ?
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T � � � 
� � � 
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5HE� )$��� IS� A� HIGH� SPEED�
HARD� DRIVE� ��3".� CARD�
WHICH� CAN� ALSO� BE� USED� TO�
INCREASE� YOUR�"MIGAiS� 3".�
BY�UP�TO��.B�3".�
b ��423�%;00/��!��%�%���:9><:770<��,9�
�,9/70�?;>:����0@4.0=

b �'7><,��,=>��..0==�%�%���,</��<4@0�
";>4:9���%00��07:A

b �%?;;740/�'9;:;?7,>0/� >30������.,9�
-0�';2<,/0�>:��4@0�*:?�?;�>:�� K �:1�
��%&�$�!���%00��07:A�1:<��0>,47=
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$APTU RE � SOUND � F RO M � AN� EX TE RNA L�
SO U RCE � AND � P LAY � I T � B ACK � IN�
S TE REO � O R � M O N O � ON � Y O U R �"M IGA ��
5HE � LA TES T� V E RS IO N � O F � (71lS�

% IG ITA L� 4 OUND � 4 TU D IO �
	%44��
� E NAB LES � YOU � TO �

�b�� CREA TE � A UD IO � E FFE C TS � FO R � USE�
IN �GAM ES�O R �J IN G LE S �
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X �&2%%�3?KNJCQ�$GQI

%44��

1��
*/$�7"5�.64�����

�!!#*#0�2-01
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$ " $ 5 F L � (71� OFFER� A� RANGE� OF�
; � ! �* �m� *� "�����"����� ACCELERATORS�

THAT� SIMPLY� OUTSTRIP� THE�
COMPETITION� FOR� SPEED� AND

�.B�)% ��.B�)% ��.B�)% ���.B�)%

S���
*/$�7"5�)"3�����

S���
*/$�7"5�)"3�����

S���
*/$�7"5���)"3����

S���
*/$�7"5��)"3�����

%#��'"��8� ��.B�26"/56.�%>46� $ 2 2 �
	�
�������� 
�1��FL����	
�9�7(%.�052#(!3%$�7)4(�'�&/2#%�!##%,%2!4/23�3(/7.�"%,/7�

3".� 61(3"%&� $"3%4
(71� )$��� */$-6%&4� ��4 *. . � 40$,&54� '03�&"4:�

*/45"--"5*0/ �0'�'"45�3". ��5)&� )$���8 *- - �
"$$&15��� � � � �O R ��.B� 64*/( � �� � � � �O R �� �4 *. . 4

�.B� 4*..� S��� 1&3� 4*..
*/$�7"5� �� .&.�����

�.*14��.ILLIONS�OF�INS

#
"+-�!
"$$&-&3"5034 ���� ��G B T ���� ��G B T
.E::9�)%,.� ���� �
,GD8:HHDG ���!� ���

)6I=H��D
,GD� �����
>C8AJ9:9

%C�����
EGD8:HHDG

.I9���
7>I�-�) �.B �.B
)6M���
7>I�-�) ��.B ��.B

!MIG6H .�.% .�.%�.:G�,6G

13*$& S � � �
*/$�7"5���61(�����

S����
*/$�7"5���61(�����

" DD ING
3".� OR�A� HARD� DRIVE�
TO� YOUR� "MIGA� �����
WILL� HAVE� A� CONSIDERc
ABLE� IMPACT� ON� ITS�
SPEED�� 5HE� (71� 4$4*�
3".� ALLOWS� YOU� TO� ENHANCE� YOUR�"MIGA�
����� WITH� BOTH�� *TS� 4$4*� HARD� DRIVE�
INTERFACE� IS� ONE� OF� THE� FASTEST� WHILST� ITS�
���BIT� 3".� UPGRADE� IS� BASED� ON� THE�
SAME� TECHNOLOGY� FEATURED� IN� THE� BESTc
SELLING�"�����
b ��?47>�49��%�%���,</��<4@0��9>0<1,.0���
�9,-70=�	���%�%���,</��<4@0=�>:�-0�
�:990.>0/��9=4/0�>30�������,=492
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D�";>4:9,7������!,>3=��:�;<:.0==:<

4$4*��3". � #0"3%
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*MPACT�7ISION� ���IS�A�FULLY�FEATURED� VIDEO�

CARD�� 6NLIKE� OTHER� GRAPHICS� CARDS�
WHICH� REQUIRE� YOU� TO� BUY�

EXTRA�MODULES� LATER�
*7��� HAS� EVERYc
THING� YOU� COULD�
WANT�FROM�A�VIDEO�
BOARD�BUILT�IN��
*NCLUDED� WITH�
*7��� IS� (71�S�

CUSTOM� 7IDEO� *NTERFACE� 6NIT� 	7*6
�� 5HIS� GIVES� YOU� MORE�
CHOICES�FOR� IN� AND� OUTPUTTING� VIDEO� SIGNALS� THAN� ANY�OTHER�
"MIGA� PERIPHERAL� ON� THE� MARKET�� 7*6�$5�SPLITTER� PROVIDES�
ADDITIONAL�3(#�:�3�:�AND�#�:�OUTPUT�

�$��� 40'58"3&� 8*5)� *7��
$REATE� STUNNING� �%� RENDERED� IMAGES� RETOUCH� CAPTURED�
IMAGES� AND� WIPE� BETWEEN� �� VIDEO� SOURCES� WITH� ���
PACKAGED� VIDEO� TRANSITIONS� FOR�PRODUCTION� STUDIO� EFFECTS��
"LSO�INCLUDED�IS�.ACRO1AINT���A�POWERFUL����BIT�GRAPHICS�
PACKAGE�WHICH�CAN�PAINT�IN� �����MILLION�COLOURS�

b ����):����: AL
� �����E ADDAGF �� G DGM J�� M >>= J
T �. =9 D�LAE = �"J9E =�# J9::=J A? ALAK=J
b � =�AF L= JD9;=< 
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#EFORE� YOU� DECIDE� WHEN� TO�
BUY�YOUR�NEW�"M IGA� PRODUCTS�
WE� SUGGEST� YOU� THINK� VERY�
CAREFULLY� ABOUT� 8)&3&� YOU�

BUY� THEM�� $ONSIDER� WHAT� IT� WILL�
BE� LIKE�A�FEW�MONTHS�AFTER�YOU�HAVE�

MADE� YOUR� PURCHASE� WHEN� XYOU� MAY� REQUIRE�
ADDITIONAL�PERIPHERALS�OR�SOFTWARE�OR�HELP�AND�ADVICE��
"ND� WILL� THE� COMPANY�YOU� BUY�FROM� CONTACT�YOU�WITH�
DETAILS�O F�NEW�PRODUCTS �"T�4ILICA�WE�ENSURE�THA T�YOU�
WILL� HAVE� NOTHING� TO� WORRY� ABOUT�� 8E� CAN� MEET� OUR�
CUSTOMERSi� REQUIREMENTS�WITH�AN�UNDERSTANDING�WHICH�
IS� SECOND� TO � NONE�� $OMPLETE� AND� RETURN� THE� COUPON�
NOW� FO R� OUR� LATEST� '3&&� LITERATURE� AND� BEGIN� TO�
EXPERIENCE�THE�j4 ILICA�4ERVICEk �

b � ".!! � + 2!.* %# $ 0 �  !( %2 !.5 �� �
0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�

b � 0!�$* %��( � /1 ,,+ . 0 � $!(,( %*! �
"�TEAM�OF�TECHNICAL�EXPERTS�WILL�BE�AT�YOUR�SERVICE�

b � ,. %� ! � )�0�$ �
8E�MATCH�COMPETITORS�ON�A�i4AME�PRODUCT���4AME�PRICE��BASIS�

b � !/0��( %/$! � ��� 5!�./�
8E�HAVE�A�PROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�

b � ,�.0� +"� �� S��)� �� 5!�.� �+),�*5 �
8ITH�OVER�����STAFF���8E�ARE�SOLID�RELIABLE�AND�PROFITABLE

b � �1/ %*!// �	�! 1��0 %+* �	�#+2!.*)!* �
7OLUME�DISCOUNTS�ARE�AVAILABLE��5EL���������������

b � /$+3 .++)/ �
8E�HAVE�DEMONSTRATION�AND�TRAINING�FACILITIES�AT�ALL�OUR�STORE

b � 0$! � "1(( � / 0+�' � .�*#! �
"LL�OF�YOUR�REQUIREMENTS�ARE�AVAILABLE�FROM�ONE�SUPPLIER�

b � ".!! � ��0�(+#1!/ �
8ILL�BE�MAILED�TO�YOU�WITH�SPECIAL�OFFERS�AND�FULL�DETAILS�OF�
HARDWARE�PERIPHERALS�AND�SOFTWARE�

b � ,�5)!*0�
8E�ACCEPT�MOST�MAJOR�CREDIT�CARDS�CASH�CHEQUE�OR�MONTHLY�
TERMS� 	"13�������� �WRITTEN�QUOTES�ON�REQUEST
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5HIS�;ORRO� ***� CARD� PERFORMS� THE�MAJOR� FUNCTIONS�OF�A� FULL�
BROADCAST� QUALITY� D IGITAL� VIDEO� EDITOR� IT� PROVIDES� 3&"-c
5*.&� '6--� . 0 5 *0 / � +1&(� 	�� � FPS
� $ AP TU RE � ��
$OMPRESSION� DIRECT� TO� DISK�� 5HE� CAPTURED� VIDEO� CAN�
THEN� BE� EDITED� AND� SUBSEQUENTLY� DECOMPRESSED� AND�
P LAYED� BACK� IN� 3&"-�5*.&� AT� ��� FPS� IN� BROADCAST�
QUALITY� DIRECT� TO� VIDEO� LASER� DISK� RECORDER� ETC�� "LSO�
INCLUDED� ON� THE� BOARD� IS� FULL� 4.15&� TIMECODING� READ� ��
WRITE�� 5HE� CARD� ALSO� INTERFACES� WITH� THE� "%���� 4TUDIO�
��� �� TRACK� STEREO� AUDIO� CARD� FROM� 4UNRIZE� AND� THE�
7*7*%� ��� *MAGE�3ENDERING� &NGINE�
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�7 ��6 � OGETHER�WITH�A�PLOTTER�OR�
IRA1J� GRAPHICS�PRINTER� A�$"%�
E A � 	$OMPUTER�"IDED�%ESIGN
�
* 4 � SYSTEM�CAN�PROVIDE�

PRINTOUTS�OF�OBJECT�DESIGNS�WITH�AN�
ACCURACY�FAR�SUPERIOR�TO�THAT�OF�A�
HUMAN�HAND��"ND�4�� �MAKES� IT�
EASY�AS�WELL�

:OU� NEED� AT� LEAST��.B�OF�3".� TO�
RUN�9$"%������ THOUGH� A�HARD�DISK�
IS�NOT�REQUIRED�� *TiS�DONGLE�PROTECTED�
BUT�THE�DONGLE� IS�ONLY�NEEDED�FOR�
CERTAIN�OPERATIONS� LIKE�SAVING�A�
DRAWING�TO�DISK�� *NTERLACED� DISPLAY�
VERSIONS�ARE� INCLUDED� IF�YOU� HAVE�THE�
DISPLAY�TO �MAKE�USE�
OF�THEM� THOUGH�THEY�
DO� RUN�MORE� SLOWLY�

3UN�THE� PROGRAM�
AND�YOU� DISCOVER�
THAT� IT� LOOKS�BLOODY�
HIDEOUS�� )OWEVER�
YOU� RAPIDLY�COME�TO�
APPRECIATE�THE�FACT�
THAT�YOU� ASKED�FOR�A�
PROFESSIONAL� $"%�
PROGRAM�AND�YOU�GOT�
ONE�� *N� ITS�OWN�WAY� IT iS�EXCELLENT�

"LTHOUGH�9$"%�IS�AN�
ALPHANUMERIC� LANGUAGE�THAT�CAN�BE�
METICULOUSLY�TYPED� PRACTICALLY�EVERY�
OPERATION� CAN�BE�DONE�WITH�JUS T�THE�
MOUSE�� *NPUT�AND�OUTPUT�WINDOWS�
FLASH� UP�AND�DISAPPEAR� AND� IF�YOU�
JU S T�WANT�A�DRAWING�AREA� YOU�CAN�
TURN� THE�WHOLE� LOT�OFF�� "T�FIRST�GLANCE

IT� LOOKS�TOTALLY�WORD��AND� KEY��
DOMINATED� BUT� IN� FACT�9$"%�IS�MORE�
LIKE�HAVING�SOMEONE�GIVE�A� RUNNING�
COMMENTARY�ON�WHAT�YOUiRE�UP�TO�
WITH� THE�MOUSE�� *T�DOESNiT �TAKE� LONG�
TO�STOP�WORRYING�ABOUT�THE�WORDS�AND�
CONCENTRATE�ON�YOUR�DRAWING�

'REEHAND� ARTISTS� HOWEVER�WILL�
PROBABLY�STILL� NOT�BE�HAPPY��5HE�
PROGRAM� IS�QUITE�HAPPY�WITH�WORKING�
IN�MILES� AND�M ILLIONTHS�OF�AN� INCH�� 0R�
KILOMETRES�AND� CENTIMETRES�� #UT�
9$"%����� �USES� A�MAXIMUM�OF����
COLOURS�� �SORRY�"("�OWNERS��5HE�
PICTURE�ELEMENTS�ARE�NOT�SQUARE�

�DL@GM?@� A L �E 9Q �DGGC�� 
� L@ AK� AK� 9 �� �H=JKH=;LAN= � NA=O �
G >�9 �� �EG<=D
� O AL@ � @A<<=F� DAF=K�F A;= DQ �J=EGN=<�

EDGED� RECTANGLES�BUT� LINES�OF�
VARIABLE�THICKNESS��0BVIOUSLY�SCALING�
UP�AND� DOWN� IS�NECESSARY� AND�WITH�
A�$"%� PROGRAM�YOU� ARE�ABSOLUTELY�
DEPENDANT�UPON�WORKING�ON� A�GRID�

5HOSE�WITH�AN�ENGINEERING�OR�
MECHANICAL� BACKGROUND�WILL� FIND�
9$"%�MUCH�MORE� APPROACHABLE�� $"%�
IS�NOT�ABOUT�PRODUCING�STUNNING

�$�(� �� > U � @ A O ? N E L P E K J
(EB:9FF=BA5?�7B@CHG9E	5=898�89F=;A�BA�G<9�
;<95C��(5G�%7�BA5?8�?BB>F�5G�0���������

PROGRAM �0NE�THAT�READS�%9'�FILES�
MUCH�MORE�COMPLETELY�THAN�9$"%�
���� �	THOUGH�STILL� NOT�FULLY
 �(O�FOR�
9$"%�������#UT�BE�WARNED�WEiRE�
TALKING�����PAGES�PLUS�O F�MANUAL��
"ND� IT�DOES�COST�_������ ��"ND� IT�
NEEDS� �.B�OF�FREE�MEMORY�

9$"%����� �IS�MUCH�MORE��%�
ORIENTATED� AND�CAN�OUTPUT��%�OBJECTS�
IN� 5URBO�4ILVER�FORMAT�� �VERY�HANDY�
FOR�GETTING�ACCURATE�
MODELS� INTO�A��%�
RENDERING�PACKAGE�
4HAME� IT iS� NOT�"("��
COMPATIBLE� BUT�����
COLOURS�WOULD� SLOW� IT�
DOWN��5HE� REDRAW�ON�
9$"%����� �IS� FAST�
BUT� I T iS� NOT�ON������

8HY� IS� A�$"%�
PACKAGE� BETTER�FOR�
DESIGNING��%�MODELS�
FOR� RENDERING�SOFTWARE�
LIKE� *MAGINE�AND�
4CULPT �2UITE�SIMPLY

USE
AND�BOLTS�TO�THE� RIGHT�SCALE�ON�AN�OIL�
PLATFORM� IS� LARGELY�GUESSWORK��9$"%�
CAN�PROVIDE� THE��%�ARTIST�WITH� A�SET�
OF�CORRECTLY�SCALED�MODELS�

*F�9$"%����� �SEEMS�DEEP�
9$"%������IS� AN�ABYSS�� #UT�
PERSONALLY� *i LL� TAKE�A�SEASON� IN� THE�
ABYSS�ANYTIME��9$"%������AND�
*MAGINE� IS� A� POTENT�COMBINATION�

%F �;9K= �QGM�@9N=F YL �K==F �O @9L�9 �;GE:AF9LAGF�G > �
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GRAPHICS�� � IT� IS� ABOUT�
MODELLING�OBJECTS�TO�
A�DEGREE�OF�PRECISION�
WHERE�THEY�COULD� BE�
MANUFACTURED� GIVEN�
THE� TECHNOLOGY�

4O� WHY� IS� IT�
BETTER�THAN�USING�A�
DRAUGHTING�BOARD �8ELL� APART�FROM�
THE�ACCURACY�FACTOR� THERE iS� ALSO�
REPETITION�� "�HUMAN�DRAUGHTSMAN�
HAS�TO�DRAW�EVERY�SINGLE� NUT� BOLT�
WINDOW�FRAME�AND�DOOR�KNOB� UNLESS�
THEY�HAVE�MADE�A� STENCIL� THAT�THEY�
CAN�TRACE�� $OPYING�BITS�OF�A�DRAWING�
ABOUT�ON�A�COMPUTER� IS�FASTER� AND�
ELEMENTS� CAN�ALSO�BE�STORED�ON� DISK�
FOR� LATER�USE�� %.�CALL� THESE� REUSABLE�
BITS�OF�ARTWORK� j4YMBOLSk � AND�THEY�
HAVE�A�FEW�SETS�OF�STANDARD� ITEMS�
AVAILABLE�� �ARCHITECTURAL� AND�
ELECTRONIC� SCHEMATIC�� "S�MORE�
PEOPLE�BUY�AND� USE�9$"%� *� GUESS�
WEi LL� SEE�MORE�� #UT�THE�GOOD� NEWS�
IS� YOU� CAN� ALSO� IMPORT�DRAWINGS�AND�
OBJECTS� FROM�"UTO$"%�ON�THE�1$� 	%9'�
FORMAT
�VIA�THE�1$�"MIGA�TRANSFER�
UTILITY�$ROSS%04�� 4ORT�OF�� *TiS� NOT�
BRILLIANTLY� IMPLEMENTED��0THER�OUTPUT�
FORMATS� INCLUDE�"EGIS�%RAW�AND�
1OSTSCRIPT�� *N� ADDITION�9$"%�WORKS�
WITH� ALL� 1REFERENCE�SUPPORTED�
GRAPHICS� PRINTERS�AND�)1(-� $1(-�
AND� 3%(-�PLOTTERS� IF�YOU� ARE� LUCKY�
ENOUGH�TO� HAVE�ACCESS� TO�ONE�

0NCE�YOU� HAVE� A�VIEW�OF�A

DESIGN� YOU� CAN� LOAD� IT� INTO�THE��%�
PERSPECTIVE�MODELLER�� *TiS� NOWHERE�
NEAR�A�TRUE��%� RENDERING�SYSTEM� BUT�
IT�DOES� LET�YOU�GET�WIREFRAME� IMAGES�
	MINUS� HIDDEN� LINES
� OF�A��%�MODEL��
:OU� CAN�OUTPUT��%�MODELS� TO�4CULPT�
�%�AND��%�� 5HOSE�WHO�WISH�TO�DO�A�
LOT�OF�WORK� IN� �%�WOULD�BE�BETTER�OFF�
WITH�9$"%����� �� �SEE�THE�BOX�

5HIS� IS� AN� INDIVIDUAL� PROGRAM�THAT�
IS� UGLY�AND� NOT�SHY�ABOUT� IT�� *F�YOU�
PERSEVERE� YOU� RECOGNISE�9$"%iS�
BRUTE� SOLID� STRENGTH��0NCE�YOU� HAVE�
MASTERED�THE� KEYBOARD� SHORTCUTS�
YOU� CAN�EXPRESS�THE�SHAPES� IN�YOUR�
HEAD� AS�FAST�AS�YOU� COULD�ON� PAPER�
AND�WITH�EXTREME�ACCURACY�� )IGHLY�
RECOMMENDED�� !"

-")**#(!� &#-.
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	$HRISTMAS�PROMOTIONAL�PRICE

'ROM��%IGITAL�.ULTIMEDIA�
4ERVICES
mS�������������

'EATURES
Y Y Y Y Y Y Y .

"�COMPREHENSIVE�SET�OF��%�MODELLING�
COMMANDS�� /OT�QUITE�AS�PUNCHY�AS�
4�� �� � � � �

%OCUMENTATION
m d m a d ! d d d �
)EAPS�BUT�ONLY�A�COUPLE�OF�EXAMPLES�

&ASE�OF�6SE
d ! d d d O O O O O
5AKES�EVEN� LONGER�TO�GET�COMFORTABLE�
WITH�THAN�4�� �� � � � �

7ALUE�FOR�.ONEY

"�SNIP�COMPARED� TO�SIMILAR�PROGRAMS�ON�
OTHER�COMPUTERS�

0VERALL� RATING
2UITE�AWESOME�ON�A�POWERFUL�"MIGA�

�"��%)/. �
2���� � �� �

'EATURES
Q � Q � � Q Q � � �
3EASONABLE� CONSIDERING�THE�ABSENCE�
OF�DECENT�$"%�PACKAGES�ON�THE�"MIGA�

%OCUMENTATION
� > � @ � � � � � �
"LL�THERE� IN�����PAGES�� *T�STARTS� SIMPLE�
THEN�THROWS�YOU� IN�THE�DEEP�END�

&ASE�OF�6SE
Y Y Y Y Y Y Y Y . .
.AYBE� *iM�BEING�GENEROUS��:OUiLL�EITHER�
LOVE� IT�OR�HATE� IT�

1ERFORMANCE
m m m m m m m m m O
;OOMS�AND� REDRAWS� LIKE� LIGHTNING��

7ALUE�FOR�.ONEY�
m m m m m m m m m m
"T�THIS�PRICE� ITiS�VERY�GOOD�VALUE�FOR�
MONEY�

0VERALL� RATING
m m ! m m � m m m �
4ACRIFICES�SOME�POWER�IN�EXCHANGE�FOR�
BEING�USER�FRIENDLY�BY�$"%�STANDARDS�
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4AD�BUT�TRUE��THE�
COMMERCIAL�WORLD� IS�
DOMINATED�BY�THE�1$�AND�
THERE�MAY�BE�TIMES�WHEN�

YOU�WANT�TO�BRING�WORK�HOME�WITH�
YOU�BUT�NOT� LUG�A�1$�HOME�AS�WELL��
0R�PERHAPS�YOU�NEED�TO�TO�RUN�1$�
SOFTWARE�TO�DO�SOMETHING�THAT�THERE�
ISN �T�AN�"MIGA�EQUIVALENT�FOR��5HERE�
ARE�HARDWARE�1$�EMULATORS�YOU�CAN�
ADD�ON�TO�YOUR�"MIGA� BUT�THESE�CAN�
BE�PRETTY�PRICEY�AND�THEIR�SPEED�
DEPENDS�ON�THE�CHIP�FITTED� IN�THE�
EMULATOR��4OFTWARE�EMULATORS�ARE�A�
MUCH�CHEAPER�OPTION� AND�THEY�TAKE�
ADVANTAGE�OF�ANY�ACCELERATORS�FITTED �
IN�YOUR�"MIGA�� �SO�THE�FASTER�YOUR�
"MIGA�THE�FASTER�YOUR�ON�BOARD�
j 1$k �THOUGH�SOFTWARE�EMULATORS� IN�
PRACTICE�ARE�STILL�SLOWER�THAN�REAL�
1$S�IN�ALMOST�EVERY�RESPECT�

1$�5ASK� DISTRIBUTED� BY�.ERIDIAN�
IS�A� SOFTWARE�EMULATOR�WITH� THE�
ADDED� ADVANTAGE�THAT�YOUR�"MIGA�
CAN� BOTH� PRETEND�TO�BE�A�1$�AND�
SIMULTANEOUSLY�REMAIN� AN�"MIGA�� � IT�
MULTITASKS� PERFECTLY� OPERATING�SIMPLY�
AS� ANOTHER�APPLICATION� SCREEN�� *T�
NEEDS�AT� LEAST��.B�OF�3".� TO� RUN�
BUT� IT�SUPPORTS�TWO�FLOPPY�DRIVES�AS�
WELL� AS�TWO� HARD�DISKS� SO� THE�
ENVIRONMENT� IS� PRETTY�VERSATILE�� :OU�
CAN�CREATE�FILES�ON�ANY�OF�YOUR�HARD�
DISKS�WHICH�ACT�AS� PSEUDO�DRIVES� OR�
USE� PARTITIONS� IN� THE�NORMAL�WAY�

)OWEVER�1$�5ASK�DOES� NOT�COME�
SUPPLIED�WITH�.4�%04� SO�YOU�LL� HAVE�
TO�BUY�TH IS� SEPARATELY�� �VERSION� ����
OR����� IS� RECOMMENDED�

0PEN� UP�THE�DISK�WINDOW�AND�
YOU�ARE� PRESENTED�WITH� A�COLLECTION�OF�
ASSORTED� ICONS��5HREE�OF�THESE�ARE�
SELF�EXPLANATORY� OFFERING�BOOTABLE
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OPTIONS� FOR�THE�
������ ������ OR�
������AND� UP�� �YOU�
CHOOSE�THE�OPTION�
CORRESPONDING�TO� THE�
CHIP� IN�YOUR�OWN�
"MIGA��"N� ADDITIONAL�
ICON� NAMED�
5%1ATCHL���� IS�
PROVIDED�FOR�PEOPLE�
RUNNING�8ORKBENCH�
���� OR������ 5HIS�
ROUTINE� FIXES�BUGS�
AND� ADDS�SOME�
FEATURES�TO�THE�
TRACKDISK�DEVICE�TO�
ALLOW� READING�FROM�
FLOPPY�DISKS� AND�
WRITING�TO�THEM�WHEN�
THE�EMULATOR� IS�
RUNNING�

0NCE�THE�
APPROPRIATE� ICON� IS� ACTIVATED� AN�
OPTION� SCREEN�APPEARS� ON�WHICH�YOU�
SELECT�SYSTEM�CONFIGURATIONS�� :OU�
CAN�THEN� CREATE� A� CONFIGURATION� FILE�
STORING�YOUR�OWN�SETTINGS�AND�
AUTOMATICALLY� LOADING�TO�THESE�
PREFERENCES�

"SSIGNMENT�GADGETS�ENABLE�YOU�
TO�DEFINE�YOUR�FLOPPY�DRIVES�AS� 1$�
DEVICES�"��AND�#���5HESE�BY�DEFAULT�
ARE�DF0��AND�D FL�� BUT�THEY�CAN� BE� REc
ASSIGNED�TO�ANY�ADDITIONAL� EXTERNAL�
DEVICES� IF�DESIRED�� :OUR�ASSIGNED�
DRIVES� AUTOMATICALLY�CONFIGURE�AS�.4��
%04� ���,� OR�����.B� IF�YOU� HAVE�
ONE�OF�THE�NEW�GENERATION�"MIGA�
DRIVES� IN�THE�"�����SERIES�� :OU�CAN�
ALSO�DEFINE�THE�"MIGAiS� PARALLEL� AND�
SERIAL� PORTS� AS�-15��AND�$0.��
RESPECTIVELY�� �THE�1$�DEVICE�NAMES�

1$�5ASK�WILL� EMULATE�FOUR
DIFFERENT�1$�DISPLAY

5GM�;9F�K = L �9 �J9F?=�G >�;GF>A?MJ9LAGFK� >JGE�@=J=�� >DGHHQ�
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ONLY�COST� IS�SPEED�� 7("�WILL� DO�ALL� THE�
OTHER�MODES�� *F�YOU� HAVE�AN�"�����
OR�"�����WITH� THE�"("�CHIPSET�
NATURALLY�YOU� HAVE� ACCESS�TO�
ADDITIONAL� GRAPHICS�MODES��7("�HAS�
BETTER�PALETTE�DEFINITION�WITH� THE�
ABILITY�TO� PICK����� COLOURS� FROM�
������� BUT�SADLY�"MIGAS�WITH� THE�
OLDER�&$4�CHIPSET�WILL� ONLY�HAVE�THE�
OPTION� OF�FOUR�

5O�GET�OPTIMUM� PERFORMANCE�
WHEN�YOU�WISH� TO�MULTITASK� TWO�
OPTIONS�ARE�PROVIDED�TO�CONTROL�
PROCESSOR�ALLOCATION�� j1RIORITY�WHEN�
4ELECTED�� GIVES�PRIORITY�TO �THE�
EMULATOR�WHEN� IT� IS� ACTIVE� AND�
j 1RIORITY�WHEN� NOT�4ELECTED��GIVES� IT�
PRIORITY�WHEN� RUNNING�AS�A�
BACKGROUND�TASK�

5HE�FINAL� OPTION�ON�THE�STARTUP�
SCREEN� IS�ONE�FOR�MEMORY�ALLOCATION��
5HIS�ENABLES�YOU� TO�ASSIGN�
DETERMINED� AMOUNTS�OF�MEMORY�TO�
THE�EMULATOR� UP�TO� ���,�� 4ETTING�
THE� LEVEL� TOO� LOW�WILL� CAUSE�1$�5ASK�
TO �SLOW�DOWN� THEN� FALL� OVER�

*F�YOU� NEED�HELP� THE�
DOCUMENTATION� IS� PARTICULARLY�GOOD�
AND�VERY�COMPREHENSIVE��5HERE� IS� A�
VERY� LOGICAL� SEQUENCE�OF�EXPLANATIONS�
FOR�ALL� O F�THE�FUNCTIONS�OF�THE�
SOFTWARE� A�GLOSSARY�AND�FAULT�FINDER�
TO �GUIDE�THE�NOVICE� AND� LOTS�O F�%04�
ROUTINES� TO� HELP�WITH�CONFIGURATION�
AND� INSTALLATION� AS�WELL� AS�A� LIS T�OF�
THE� PRINCIPAL� .4�%04�COMMANDS�

"DVANCED� USERS�CAN� CHOOSE�THE�
OPTION�OF�ADDING�ADDITIONAL�
COMMANDS�NOT�AVAILABLE�ON�THE�
STARTUP�SCREEN��5HESE�NEED�TO� BE

STANDARDS�� .("� IS�
MONOCHROME�TEXT�
ONLY�WHICH�GIVES�
PRETTY�FAST�TEXT�
UPDATES��5HERE�ARE�
ONLY�TWO�COLOURS�
AVAILABLE� AND�THESE�
CAN� BE� SELECTED�BY�
SLIDER�CONTROL�� $("�
IS� THE�DEFAULT�
SETTING� AND�THE�
MOST�WIDELY�
COMPATIBLE�� &("�
ALLOWS� BOTH� .("�
AND�$("�MODES�
AND� ALSO�ADDITIONAL�
HIGHER�GRAPHIC�
MODES� TO� RUN��5HE

ACCESSED�VIA�THE�4HELL� AND� ALLOW�
SEVERAL� OPTIONS�

5HE�SIMPLEST�COMMAND�ENABLES�
YOU�TO�BYPASS�THE�OPTIONS�SCREEN�
ONCE�ALL� PREFERENCES�ARE� ASSIGNED��"�
FURTHER�COMMAND�OFFERS� SYMPATHY�TO�
THOSE�WITH� OLD� &$4�CHIPSET�MACHINES�
WITH� $HIP� 	GRAPHICS
�MEMORY�ONLY�� IT�
LIM ITS�THE�MAXIMUM�SCREEN�DEPTH�
WHICH�1$�5ASK�=/=6� OPEN��
6NFORTUNATELY�THIS� IS� A�TRADE�OFF��
LIM ITING�THE�DEPTH�WILL� SPEED� UP�THE�
PROGRAM� BUT�THE� PRICE� IS� A� REDUCTION�
IN� NUMBER�OF�COLOURS�AVAILABLE�

*F�YOUR�"MIGA� HAS� INTERNAL�
HARDWARE�OFFERING�ADDITIONAL� SERIAL� OR�
PARALLEL� PORTS� YOU�CAN� ASSIGN� THE�
DEFAULT�OPERATIONS� TO� SECONDARY�PORTS�
RATHER�THAN�OCCUPYING�THE�MAIN�
OUTLETS�� %EFAULT�FONTS�CAN� BE�
ASSIGNED� AS�WELL� AS� INSTRUCTIONS�TO�
DIRECT�1$�5ASK�TO�GET�1$�MEMORY�
FROM� 'AST�3".��5HIS� IS� ONLY�O F�USE�
OF�COURSE� IF�YOU� HAVE�MORE�$HIP�
MEMORY�THAN� 'AST�3".�

"NYONE�WITH� A�"�����STILL� FITTED�
WITH� A� �����INCH� DISK�DRIVE�MIGHT�
WANT�TO�ASSIGN�TH IS�AS� A�DRIVE� AND� *�
FOUND� IT�WORKED� OKAY��"LTERNATIVELY� IF�
YOU� HAVE�AN�EXTERNAL� �����INCH�DRIVE�
WHICH� IS�SWITCHABLE� BETWEEN����AND�
���TRACK� TH IS�WILL�WORK�TOO� BUT�ONLY�
IF�YOU�ADD� A�COMMAND� TO�YOUR�
%EVS�MOUNTLIST�FILE�� "�FINAL� PROVISION�
ALLOWS�FOR�$%�30.� SUPPORT� OR�SO�THE�
MANUAL� CLAIMED� BUT�TRY�AS�MIGHT�
THERE�WAS� NO�WAY� *� COULD� PERSUADE�
MINE�TO� READ�1$�$%�30.S�� *�
SUPPOSE� IN� ALL� FAIRNESS� THE�MANUAL�
DID� SAY� IT�WAS� A�PRETTY�BASIC�DRIVER�
BUT�FOR�ME�TOO�BASIC�

�#,��.�#($��.#)(-
5WO�FURTHER�USEFUL� OPTIONS� ARE�THE�
ABILITY�TO �PREVENT�THE�MOUSE� POINTER�
FROM�TURNING�OFF� AND�A� ROUTINE�WHICH�
PREVENTS�CHECKS� FOR�VALID� BOOT�CODES�
JU S T�BOOTING�DIRECTLY�FROM� ANY�.4��
%04�FLOPPY�

"N� INVALUABLE�ADDITION� TO�THE�
PROGRAM� IS�A�MOUSE�DRIVER��:OU�TURN�
THIS�ON�JU S T�BEFORE� LOADING�A� 1$�
PROGRAM�BY�PRESSING��LEFT�"MIGA��1�
AND�THE�EFFECT� IS� THAT�THE�ORIGINAL�
"MIGA�MOUSE� POINTER�REPLACES�THE�
RATHER�BORING�BLOCK�CURSOR�
SYNONYMOUS�WITH� 1$S��"N� EVEN� BETTER�
SOLUTION�THAN�TH IS�HOWEVER� IS� TO�USE�
THE�UTILITY�1$5.OUSE� SUPPLIED�WITH�
1$�5ASK�� 5HIS� SHOULD� BE� INSTALLED� IN�
THE�"650&9&$�#"5�FILE�ON�THE�VIRTUAL�
DISK�YOU� CREATE��"N�"650&9&$�#"5

�� ".*("�4)011&3�m �*446&����m �+"/6"3:� ����



E N M S A A )

�MJAGMK� LG �K== � L@= �J=9 D�H=J>GJE 9F;=�G >�,��09KC� �
�=F LJ9 D�, G AF LYK �,� �0GGDK�KQKL=E �AF>G�;GEH9J=K� L@= �
H=J>GJE 9F;=�G > �,��09KC�9?9 AFK L�9F � %� ) �, / � �EG<=D�
� � �� �9 � :9KA;�� � � �E 9;@AF=
� FG L�H9JLA;M D9JDQ �J=FGOF=< �
>GJ�ALK �KH==<�� 0@=�,��09KC�H=J>GJE 9F;=� O9K� �� �
;GEH9J=<�LG �� �� �>GJ�L@= �, / � �� �K AP � LAE =K�KDGO=J�� *G�
HGAF LK� LG �K;GJ=
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FILE� IS�THE� 1$�EQUIVALENT�OF�YOUR�
"MIGA� STARTUP�SEQUENCE�

��.#)(�-*��%-�&)/��,�
."�(�1),�-
0NCE�YOU�RE� PAST�ALL� THE� SET�UP�
PROCEDURE� THE� CRUCIAL� QUESTION� IS�
HOW�GOOD� IS� IT �5HE� ANSWER� IS�MORE�
COMPLICATED� THAN�A� SIMPLE�GOOD� OR�
BAD��1$�5ASK� IS�A�PRETTY�REMARKABLE�
BIT�O F�SOFTWARE� BUT�YOU� CANiT �EXPECT�
MIRACLES�FROM�EMULATION� SOFTWARE�� *N

THE� FIRST�PLACE� IT� IS�
A�DIFFICULT�JOB�
CAJOLING�THE�
.OTOROLA�������
FAMILY�OF�PROCESSORS�
USED� IN�"MIGAS�TO�
PERFORM�TASKS�
DESIGNED�FOR�
COMPLETELY�DIFFERENT�
PROCESSORS�� �THE�
*NTEL������OR������
IN� EARLY�1$S�THE�
/&$�7���OR�7��� IN�
LATER�MACHINES� OR�
THE�MORE� RECENT�
���� ���� AND�THE�
NEWEST�GENERATION�
OF�1ENTIUM�
PROCESSORS�� "NY�
PROGRAM�THAT�MAKES�
A� LOT�O F�HARDWARE�
CALLS� IS�GOING�TO� BE�

HARD� TO� FOOL� AND�EVEN� IN� THE� BEST�
CASE�THERE� IS� AN� UNAVOIDABLE� SPEED�
PENALTY�

*T� REALLY�BOILS� DOWN�TO�WHAT�
APPLICATION�YOU�WANT�TO� USE�� *F�YOU�
WANT�TO� USE�YOUR�1$�WORD�PROCESSOR�
FROM�WORK�1$�5ASK�SHOULD�GIVE�
ACCEPTABLE�PERFORMANCE�THAT�WILL�
ENABLE�YOU�TO �WORK�AT�HOME�� *F�YOU�
THINK�YOU� ARE�GOING�TO� RUN�8INDOWS�
AND�EXOTIC�1$�APPLICATIONS� FORGET� IT��
5HE� LACK�OF�SPEED� IS�JUS T�TOO

UNBEARABLE��5HIS�NEW�VERSION�OF�1$��
5ASK�IS�AN� IMPROVEMENT�ON�EARLIER�
RELEASES� AND� IS� SLIGHTLY�FASTER� BUT�
NOTHING� LIKE�ENOUGH�TO� RUN�GRAPHIC��
BASED� PROGRAMS�� *�GOT�"UTODESK�
"NIMATORTO� RUN� BUT�THE�SCREEN�
REFRESH�WAS� SO� SLOW�AS� TO�MAKE�THE�
PROGRAM� UNUSABLE�� 4IMILARLY� IF�YOU�
WANT�TO� RUN� 1$�GAMES�YOUiLL� FIND�THAT�
OFTEN� THESE� ARE�WRITTEN� IN� NONc
STANDARD�MODES� AND�1$�5ASK�
STRUGGLES�TO� SUPPORT�THEM�

5HAT�SAID� HOWEVER� THIS� IS� BY�
MILES�THE� BEST�SOFTWARE�1$�EMULATOR�
AVAILABLE�FOR�THE�"MIGA�� *F�YOU� ARE�
PATIENT�AND� LAID�BACK�YOU�WILL� BOTH�
GET�ALONG�FINE�� *F�YOU�WANT�TO�UTILISE�
THE� FACILITIES�OFFERED�BY�TOP�END� 1$�
PROGRAMS� THEN� SORRY� FOLKS� BUT�A�
HARDWARE� SOLUTION� IS�THE�ONLY�ANSWER��
&VEN�THE�MODEST�PRICE�OF�1$�5ASK�
COULD� HELP�YOU�ON�THE�WAY�TO�BUYING�A�
SECOND�HAND�$OMMODORE�"�����
CARD� AN� ALTOGETHER�FASTER�AND�MORE

-")**#(!� &#-.
1$�5ASK� �������������������������������`�����
'ROM��.ERIDIAN�4OFTWARE�%ISTRIBUTION
&AST�)OUSE�&AST�3OAD�
*NDUSTRIAL�&STATE� &AST�3OAD
-ONDON�48��� �"3�
d ��� � �������

EFFICIENT�BEAST� OR�MAYBE�A�(OLDEN�
(ATE�����OR�EVEN�����CARD� BUT�THEN�
YOU�WOULD�NEED�A�"�����OR�HIGHER�TO�
FIT�THEM��0THER�HARDWARE�EMULATORS�
ARE�AVAILABLE� SUCH� AS�THE�"5�0NCE�OR�
THE� ,$4� SUITABLE� FOR�"���S�OR�
"���S��5HE�CHOICE� IS�YOURS�� $%

�"��%)/.
* ��.� -%

'EATURES�
m � m � m m m f m � � � �
0NE�OF�THE�PROGRAM�S�STRENGTHS�� IT�
MULTITASKS�AND�OFFERS� LOADS�OF�
CONFIGURATION�OPTIONS�

%OCUMENTATION
m � m m m m m m m m O
&XCELLENT�WITH� LOADS�OF�USEFUL� TIPS�ON�
.4�%04�

&ASE�OF�6SE
m m m m m m m O O O
%EAD�EASY�TO�USE�� �AFTER�ALL� 1$S�ARE�
DESIGNED�FOR�MORONS�� �BUT�SO� SLOW�

7AIUE�FOR�.ONEY
d d d d d d d d d O
(OT�TO�BE�ONE�OF�ITS�BEST�POINTS�

0VERALL� RATING�
Q � @ @ S S R � � �
5HE�BEST�OF�THE�SOFTWARE�SOLUTIONS�TO�
1$�EMULATION�

*ERHAPS�THE�MOST�EXCITING�
BRANCH�OF�COMPUTER�
GRAPHICS� IS� RAY�TRACING�� �TO �
RENDER�A� j�%k�PICTURE�YOUR�
"MIGA�TREATS�OBJECTS�AS�GEOMETRICAL�

SOLIDS�WITH�DEFINED�SURFACE�TEXTURES�
LIT �BY�SPECIFIED� LIGHT�SOURCES�AND�
THEN�CALCULATES�HOW�THE�LIGHT� RAYS�
FROM�THOSE�SOURCES�WOULD�DEFINE�
THOSE�OBJECTS��:OU�CAN�GET�STUNNING�
RESULTS�COMPLETE�WITH� LIFELIKE�
SHADOWS�AND� REFLECTIONS��8HICHEVER

�"��%)/. �
� ��/. ,�(-� � �

'EATURES
d d d b d d b d O O
5HE�SOFTWARE�ALLOWS�EXTENSIVE�CONTROL�
OVER�THE�OUTPUT�OF�THE�FINAL�MODEL� FILE�

%OCUMENTATION
d f d f d d O O O O
5HE�MANUAL�COVERS�ALL�THE�NECESSARY�
INFORMATION� BUT� IS�A� LITTLE�DIFFICULT�TO�
READ��5HE��B><6<J>9:�>>7G6GN�HELPS�A�
GREAT�DEAL�FOR� INTERACTIVE�TUITION�

&ASE�OF�6SE
f d d d d d d O O O
"PART�FROM�THE� LARGE�ARRAY�OF�BUTTONS�
OVERALL� THE�PROCESS� IS�FAIRLY�SIMPLE�

7ALUE�FOR�.ONEY
Y Y Y Y Y Y Y Y . .
8ORTH� BUYING� IF�YOUiRE� INTO� RENDERING�

0VERALL� RATING�
Y Y Y Y Y Y Y Y . .
6NTIL��%� RENDERING�PROGRAMS�CAN�AGREE�
ON�A�STANDARD� THIS�WILL� BE� INVALUABLE�

�%�MODELLER�OR�RAY�TRACER�YOU�
CHOOSE� RENDERING�AN� IMAGE� IS�VERY�
TIME�CONSUMING� BUT�THAT� IS�NOT�THE�
MAIN�PROBLEM��7ARIOUS�PROGRAMS�
DIFFER�IN�THEIR�SUPPORT�FOR�THE�RANGE�
OF�"MIGA�HARDWARE�OPTIONS�� �DISPLAY�
BOARDS�SUCH�AS�%$57�)ARLEQUIN�
'IRECRACKER�AND�SO�ON� FOR�EXAMPLE�
� �SO�YOU�MAY�FIND�THAT�FOR�DIFFERENT�
STAGES�OF�THE�PROCESS�YOUiD�PREFER�
TO�USE�DIFFERENT�PACKAGES�� *T�MAY�BE�
THAT�RENDERING�YOUR��%�MODEL�COULD�
BE�BETTER�DONE�ON�ONE�PROGRAM�AND�
THE� INITIAL�MODELLING�ON�ANOTHER��0R�
YOU�MIGHT�LIKE�TO�ADAPT�AN�OBJECT�
CREATED�WITH�ONE�PACKAGE�AND�USE�
IT � IN�ANOTHER��5HE�CATCH� IS�THAT�THE�
PROGRAMS�AVAILABLE�USE�DIFFERENT�FILE�
FORMATS��&NTER��;;M0J9FK�� �

"CCU5RANS��%�ENABLES�
TRANSLATIONS�BETWEEN�VARIOUS��%�
MODELLER�RAY�TRACER�PROGRAMSi� FILE�
FORMATS��5HESE� INCLUDE� *MAGINE�
-IGHTWAVE��%� 7IDEO4CAPE�.ODELLER�
�%�AND�4CULPT��%��%�WITH�"LADDIN�
�%�AND�$ALIGARI��� �SOON�TO�BE�
SUPPORTED��"CCU5RANS�ALSO�SUPPORTS�
%9'�	%RAWING�EXCHANGE� 'ORMAT
� FILES�
WHICH� ARE� CONSIDERED� A�STANDARD�
FORMAT�FOR�VECTOR�BASED�DRAWINGS�

� : : L . I 8 E J � � �

-")**#(!� &#-.
"CTU5RANS��% @@@@@@@@@@@ `�����
'ROM�.ICRO.OUSE�
1RODUCTIONS�	64

d � ����� ������������

%9'�SUPPORT�WILL� ENABLE�YOU�TO� IMPORT�
YOUR�FILES� INTO�VARIOUS� PROGRAMS� SUCH�
AS�9$"%������"UTO%ESK��%�4TUDIO�
AND�"UTO$"%�� %9'�SUPPORT� IS�VERY�
USEFUL� BECAUSE� IF�YOU� ARE� LUCKY�
ENOUGH�TO�HAVE�ACCESS�TO�A�1$�
RUNNING�"UTO%ESK��%�4TUDIO� THEN�
YOU�WILL� APPRECIATE� THE�VASTLY�
IMPROVED� RENDERING�TIMES� EVEN�ON� A�
BASIC� ����EQUIPPED�WITH�MATHS�COc
PROCESSOR��"CCU5RANS��%�WILL�WORK�ON�
ANY�"MIGA�WITH�8ORKBENCH� �����OR�
HIGHER�AND� �.B�OR�MORE�OF�MEMORY��
"LTHOUGH� AN� ACCELERATOR� IS�
RECOMMENDED� IT� IS�NOT� NECESSARY��"�
HARD�DISK� IS�USEFUL� BECAUSE��%�FILES�
CONSUME� HEAPS�OF�
DISK�SPACE�

"S�WELL� AS�
CONVERTING�BETWEEN�
VARIOUS��%�FILE�
FORMATS�"CCU5RANS�
�%�ALSO�ENABLES�YOU�
TO�MODIFY�VARIOUS�
ASPECTS�OF�THE� �%�
MODELS�BEING�
TRANSLATED� SUCH� AS�
THE� INDEX�OF�
REFRACTION� FOR�VARIOUS�
TRANSPARENT�
MATERIALS� OR�THE�
COLOURS�OF�INDIVIDUAL�
OBJECTS��5HE� SETTINGS�
FOR�CONVERSIONS�CAN�
BE� ALTERED�TO�YOUR�
PREFERENCE�� �SO� FOR�
EXAMPLE� YOU�COULD

CONVERT�A�WOODEN�OBJECT� INTO�A�GLASS�
OBJECT��"�USEFUL� LIST�OF�TRANSPARENT�
MATERIALS� AND�THEIR�EQUIVALENT�
REFRACTIVE� INDICES� IS� INCLUDED��8ITH�
THIS� YOU�CAN� SPECIFY�THAT�AN� OBJECT� IS�
MADE�OUT�OF�DIAMOND� OR�RUBY�

"L�� OF�THE� CONVERSION�TESTS�
BETWEEN�THE�SUPPORTED� PROGRAMS�
SEEMED� TO�WORK�WITH� A� HIGH�DEGREE�
O F�RELIABILITY��5HE�ONLY�PROBLEM� *�
ENCOUNTERED�WAS�THE�OMISSION� OF�
SOME�FACES�WHILE� CONVERTING� *MAGINE�
FILES�TO� %9'�FILES�� "PART�FROM�THIS�
MINOR�PROBLEM� ALL� SEEMED�FINE��"�
VERY�HANDY�UTILITY� INDEED�
8ILF�3EES
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2'43�4/�
4HMBD�@MX�CDUHBD�B@M�AD�TRDC�ENQ�
NTSOTS� HS�HR�@KRN�ONRRHAKD�SN�SDKK�@�
BNLL@MC�SN�RGTS�TO�BNLOKDSDKX�AX�
BG@MMDKKHMF�HSR�NTSOTS�SN�SGD�CTLLX�
RONMFD�CDUHBD�-(+��$NMRHCDQ�SGD�
ENKKNVHMF�DW@LOKD�

��*'12��,'*�

4TBG�EHCCKDR�CN�G@UD�@�OTQONRD�
SGNTFG��'NQ�HMRS@MBD�XNT�LHFGS�V@MS�
SN�RTOOQDRR�NTSOTS�EQNL�RNLD�
BNLL@MC�VGHKD�HS�VNQJR��8GHKD�L@MX�
BNLL@MCR�RTOONQS�@�04($3�LNCD�@�
EDV�CN�MNS��.NQDNUDQ�VGDM�SGD�
04($3�RVHSBG�HR�TRDC�DQQNQR�@QD�RSHKK�
QDONQSDC�SN�SGD�BTQQDMS�VHMCNV�	�
��
3D�CHQDBSHNM�SN�-(+��EHWDR�SGHR�NMD�
ODQL@MDMSKX��4STCX�SGHR�DW@LOKD�ATS�
BML aR�CVCASRC� G R�TMKDRR�XNT�@QD�@ANTS�
SN�QD�ANNS�XNTQ�L@BGHMD�
��"#*#2#��,'*��0�+�����**� ��
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L�%FPE�AFPHP�QEFP�JLKQE
� � FKPQB>A��(fSB�Q>HBK�QEB�
LMMLOQRKFQV�QL�ILLH�>Q�
PLJB�LC�QEB�AFPHP�PBKQ�

FK�?V�/#�IF?O>OFBP��AFPH�J>D>WFKBP�
>KA�>RQELOP�LC�/#��PE>OBT>OB�>KA�
IF@BKPBT>OB

4OD@JHMF�NE�KHBDMRDV@QD�RNLD�
ODNOKD�@QD�@F@HMRS�HMBKTCHMF�RNESV@QD�
SG@SlR�RNKC�HM�SGHR�V@X�HM�SGD�1%�
8NQKC�BNKTLM�� �SGDX�R@X�SG@S�HM�
DEEDBS�HSlR�BNLLDQBH@K�RNESV@QD��
)NVDUDQ�ODQRNM@KKX�*�SGHMJ�SG@S�HSlR�@�
ODQEDBSKX�QD@RNM@AKD�V@X�ENQ�@TSGNQR�
SN�FDS�RNLD�LNMDX�EQNL�SGDHQ�
DMCD@UNTQR�� �@MC�@M�D@RX�V@X�ENQ�
ODNOKD�SN�O@X�RG@QDV@QD�EDDR�RHMBD�
HM�DRRDMBD�SG@SlR�VG@S�XNT�QD�CNHMF�
VGDM�XNT�ATX�KHBDMRV@QD��@�
ODQBDMS@FD�NE�SGD�R@KD�OQHBD�FNDR�SN�
SGD�@TSGNQ��5G@S�V@X�SGDX�CNMlS�FDS�
@R�LTBG�LNMDX�ODQ�OQNFQ@L�@R�HE�HS�
VDQD�QDKD@RDC�@R�SQTD�RG@QDV@QD�ATS�
@S�KD@RS�SGDXlQD�RTQD�SG@S�DUDQX�TRDQ�
G@R�O@HC�RNLDSGHMF�� �VGHBG�R@CKX�
HR�MNS�SGD�B@RD�VHSG�MNQL@K�
RG@QDV@QD�

"MXV@X�DMNTFG�NE�@KK�SGHR�� -DSlR�
FDS�CNVM�SN�SGD�RNESV@QD�

+2#�3..+2����
1L?BOQ>�2JFQE�#3/�AFPH�43���
-4%�5NNKR�����HR�@�E@HQKX�RS@MC@QC

BNKKDBSHNM�NE�TSHKHSHDR�DMBNLO@RRHMF�
RNLD�TRDETK�OQNFQ@LR�� �RTBG�@R�
4MEEJC#JGAI�VGHBG�STQMR�SG@S�
@MMNXHMF�EKNOOX�CHRJ�CQHUD�BKHBJHMF�
NEE�@MC�#+GAI�VGHBG�KN@CR�@MX�
,HBJRS@QS�	ENQ�ODNOKD�VGN�QTM�R@X�
,HBJRS@QS������LNRS�NE�SGD�SHLD�ATS�
NBB@RHNM@KKX�MDDC�SN�TRD�����SN�
@BBDRR�@�BDQS@HM�OQNFQ@L
��)NVDUDQ�
SGDQD�@QD�@�BNTOKD�NE�Q@SGDQ�KDRR�
TRDETK�TSHKHSHDR�HMBKTCDC�SNN� KHJD�
#JGAI(CPC�VGHBG�OTSR�@�SHMX�
QDPTDRSDQ�NM�SGD�RBQDDM�VHSG�SGD�
LDRR@FD��BKHBJ�GDQDj�HM� HS��#DHMF�@M�
NAKHFHMF�RNQS�NE�RNTK�XNT�CN�� �@MC�
SGD�OQNFQ@L�PTHSR��8G@S�@�
L@QUDKKNTR�OHDBD�NE�OQNFQ@LLHMF�
HMFDMTHSX�SG@S�HR�@MC�L@MX�SG@MJR�SN�
-4%�ENQ�HMBKTCHMF�HS�NM�SGD�CHRJ��7DQX�
VHSSX� *�CNMlS�SGHMJ�

)DQDlR�@�KHRS�NE�SGD�LNQD�TRDETK�
SGHMFR�NM�SGD�CHRJ�
a�3+GAI�@MC�#+GAI�� �-N@C�NSGDQ�
,HBJRS@QSR
a�3$�� �4TODQ�%TODQ�BNOHDQ
a� 4MEEJC#JGAI��5TQM�EKNOOX�CQHUD�
BKHBJHMF�NEE
a� 47#�� �$NLLR�O@BJ@FD
a� ,MEGAQFMN�� �$QD@SD�@MC�SDRS�KNFHB�
CH@FQ@LR
a� 6GPSQAFCAICP
a�$MQR�� �4MNNO%04�BKNMD�
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��3@9L�AK�, �
1%�IS�A�GENERAL�TERM�WHICH�MANY�
PEOPLE�INCORRECTLY�USE�TO�REFER�TO�
ALL�FREELY�DISTRIBUTABLE�SOFTWARE��*N�
FACT�1%�	WHICH�STANDS�FOR�1UBLIC�
%OMAIN
�SOFTWARE�OR�jFREEWAREk�IS�
ONLY�ONE�BRANCH�OF�THIS�AREA��THE�
OTHER�MAIN�ONE�IS�SHAREWARE�

&SSENTIALLY�FREEWARE�MAY�BE�
COPIED�AND�USED�BY�ANYONE�
ALTHOUGH�SOME�AUTHORS�PLACE�
RESTRICTIONS�SUCH�AS�NOT�ALLOWING�A�
1%�LIBRARY�TO�CHARGE�MORE�THAN�A�
CERTAIN�AMOUNT�FOR�THE�DISK�

4HAREWARE�ON�THE�OTHER�HAND�
SHOULD�BE�TREATED�MORE�LIKE�
COMMERCIAL�SOFTWARE��"LTHOUGH�
YOU�ARE�ALLOWED�TO�COPY�AND�PASS�
AROUND�SHAREWARE�PROGRAMS�IF�YOU�
LIKE�ONE�THEN�YOU�SHOULD�PAY�THE�
REQUESTED�FEE�TO�THE�AUTHOR�� �ITiS�
NORMALLY�AROUND�_���OR�LESS�AND�
OFTEN�ENTITLES�YOU�TO�AN�UPGRADED�
VERSION�OR�A�PRINTED�MANUAL�
1AYING�YOUR�SHAREWARE�FEES�
ENCOURAGES�SOFTWARE�AUTHORS�TO�
WRITE�MORE�PROGRAMS�� �AND�IF�THEY�
DON�T�THE�"MIGA�SCENE�WILL�BE�A�
POORER�PLACE��%ONiT �THINK�THAT�
YOUiRE�PAYING�MONEY�FOR�NOTHING�
EITHER�� �OFTEN�HUNDREDS�OR�EVEN�
THOUSANDS�OF�HOURS�OF�WORK�HAVE�
GONE�INTO�CREATING�A�PROGRAM�AND�
IT iS�ONLY�RIGHT�THAT�THE�PROGRAMMER�
RECEIVES�SOME�REWARD�FOR�HIS�OR�
HER�HARD�WORK�

5HE�THIRD�BRANCH�OF�SOFTWARE�
THAT�WE�COVER�HERE�IS�CALLED

<�LICENSEWARE��5HIS�IS�A�FORM�OF�
SHAREWARE�WHICH�IS�LICENSED�TO�
ONE�	OR�MORE
�1%�LIBRARIES��*N�
ESSENCE�WHEN�YOU�BUY�A�
LICENSEWARE�PROGRAM�YOU�ARE�
BUYING�SHAREWARE�AND�PAYING�THE�
LICENSE�FOE�AT�THE�SAME�TIME��'OR�
THIS�REASON�YOU�SHOULD�TREAT�ANY�
LICENSEWARE�THAT�YOU�BUY�EXACTLY�
AS�YOU�WOULD�TREAT�A�PIECE�OF�FULL��
PRICE�COMMERCIAL�SOFTWARE�� �DONiT�
PASS�IT�AROUND�TO�YOUR�FRIENDS��
:OU�VE�ONLY�BOUGHT�THE�RIGHT�TO�
USE�IT�YOURSELF�

�9F�% �H9KK�GL@=J�H=GHD=�;GHA=K�
:ES�� �THAT�S�THE�WAY�THAT�1%�
REACHES�A�WIDER�AUDIENCE��+UST�
MAKE�SURE�THAT�YOU�HAVE�FOLLOWED�
THE�AUTHORiS�REQUIREMENTS�FOR�
DISTRIBUTION��5HESE�ARE�NORMALLY�
THINGS�LIKE�NOT�CHARGING�MORE�THAN�
A�CERTAIN�AMOUNT�FOR�THE�DISK�NOT�
ALTERING�THE�PROGRAM�OR�MAKING�
SURE�THAT�ALL�THE�ORIGINAL�DOCUc
MENTATION�IS�INCLUDED�ON�THE�DISK�

:OU�CAN�ALSO�PASS�ON�
SHAREWARE�� �BUT�NOT�ANY�REGISTERED�
COPIES�OF�PROGRAMS��*F�WHEN�YOU�
PAY�YOUR�SHAREWARE�FEE�THE�AUTHOR�
SENDS�YOU�AN�IMPROVED�VERSION�OF�
THE�PROGRAM�THEN�BE�CAREFUL�NOT�
TO�GIVE�THAT�OUT��0NLY�PASS�ON�
UNREGISTERED�SHAREWARE�

:OU�SHOULD�NOT�OF�COURSE�
PASS�ON�LICENSEWARE�� �IT�SHOULD�BE�
TREATED�IN�THE�SAME�WAY�AS�
REGISTERED�SHAREWARE�

=FI�=I<<
*78A�;=<B7��8B�A�0��@43	�8A7	5@44�
H=<4�0A��0<�-@86:4G�20B274A�C>�
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0� 6� 9999� 9� 
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* $FIBK>JB�CFIQBOP $�I>DP ^
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QGMJ�>AD=K�� �J=?9J<D=KK�G >�L@=�HJG?J9E �QGM� ; J=9 L=< �L@=E �AF�
SGD�RS@MC@QC�5Q@RG�
*�L�MNS�O@QSHBTK@QKX�JDDM�NM�SGD�E@BS�
SG@S�SGD�CHRJ�@TSNANNSR�ATS�CNDRMlS�
G@UD�@�8NQJADMBG�CHROK@X�� �XNT�G@UD�
SN�CN�DUDQXSGHMF�EQNL�SGD�4GDKK��"MC�
RHMBD�SGD�MTLADQ�NE�BNLL@MCR�
HMBKTCDC�HM�SGD�"��CHQDBSNQX�HR�
RNLDVG@S�KHLHSDC�� �00-MPC� 2SL�
4WNC�@MC�SGD�.SIC�@MSH�UHQTR�OQNFQ@L�
@QD�@KK�SG@SlR�SGDQD�� �@KK�XNT�B@M�CN�HR�
QTM�SGD�OQNFQ@LR�NM�SGD�CHRJ�@MC�
QD@C�SGDHQ�CNBTLDMS@SHNM��8GX�NM�
&@QSG�@S�KD@RS�SGD�#FO�BNLL@MC�
V@RMlS�OK@BDC�NM�SGD�CHRJ�HR�SNS@KKX�
ADXNMC�LD�

4SHKK� *�FTDRR�SGHR�HR�@�QD@RNM@AKD�
BNKKDBSHNM�NE�TSHKHSHDR��"MC�RHMBD�
3NADQS@�4LHSG�%51�NMKX�BG@QFDR���O�
ODQ�CHRJ�OKTR���O�ONRS�@MC�O@BJHMF�
XNT�L@X�VDKK�CDBHCD�SG@S�HSlR�VNQSG�
FDSSHMF�
5>IRB�CLO�JLKBV�����

/.6$1# 3 
3NTMC�@ANTS�!KGE?�3FMNNCP���� *�
KNNJDC�@S�@�OQNFQ@L�B@KKDC

0MUCP$?R?�VGHBG�VNTKC�G@UD�ADDM�
FQD@S�G@C�HS�VNQJDC��8DKK�MNV�HS�
CNDR�� �SGD�@TSGNQ�.HBG@DK�#DQF�G@R�
TOFQ@CDC�HS�SN�EHW�SGD�ATFR�	VGHBG�
VDQD�@OO@QDMSKX�CTD�SN�@�ED@STQD�NE�
8NQJ#DMBG�����SG@S�V@RM�S�
HLOKDLDMSDC�HM�D@QKHDQ�UDQRHNMR�NE�
8NQJ#DMBG
�

2THSD�RHLOKX�SGD�OQNFQ@L�
SQ@MRO@QDMSKX�@CCR�BNLOQDRRHNM�� �
TRHMF�SGD�ONOTK@Q�BQTMBGDQ�
0MUCP0?AICP�� �SN�@MX�OQNFQ@L�VHSG�
MN�TRDQ�HMSDQEDQDMBD�QDPTHQDC��4N�
VGDM�XNT�R@UD�@�EHKD� HS�VHKK�
@TSNL@SHB@KKX�AD�BNLOQDRRDC�ENQ�XNT�
VGDSGDQ�XNTlQD�HM�0PMRCVR� $0?GLR�)))�
NQ�VG@SDUDQ��0ODM�@�EHKD�@MC�HS�VHKK�AD�
CDBQTMBGDC�ADENQD�SGD�OQNFQ@L�
@SSDLOSR�SN�QD@C�HS�

5GHR�HR�@M�DWBDKKDMS�HCD@�@MC�
NMD�SG@SlR�ADDM�ONOTK@Q�NM�
BNLOTSDQR�KHJD�SGD�.@B�ENQ�RNLD�
SHLD�� *S�B@M�CQ@RSHB@KKX�QDCTBD�SGD�
@LNTMS�NE�RO@BD�SG@S�EHKDR�S@JD�TO�
NM�XNTQ�G@QC�CHRJ�@MC�HR�HCD@K�ENQ�
@MXNMD�EDDKHMF�SGD�OHMBG�NE�KHLHSDC

1 3(-&�3'$�/1.&1 ,2
)RPQ�QL�?B�>THT>OA��(�O>QB�QEB�PLCQT>OB�QE>Q�(�OBSFBT�FK�QTL�AFCCBOBKQ�T>VP��
ABMBKAFKD�LK�TE>Q�FQ�FP�#FPH�J>D>WFKBP��@LIIB@QFLKP�LC�@IFM�>OQ�>KA�QEB�IFHB�
>OB�DFSBK�>�cS>IRB�CLO�JLKBVd�O>QFKD��PFK@B�VLRfOB�BPPBKQF>IIV�M>VFKD�CLO�
LKB�QEFKD��LO�DOLRM�LC�QEFKDP��LK�QEB�AFPH

2FKDIB�MOLDO>JP�TEF@E�>MMB>O�FK�>�@LIIB@QFLK�LC�LQEBOP��.O�MOLDO>JP�
TEF@E�(fSB�ALTKIL>ABA�COLJ�?RIIBQFK�?L>OAP��>OB�DFSBK�>�cMOLDO>J�O>QFKDd��
TEF@E�OBCIB@QP�ELT�DLLA�(�QEFKH�QEBV�>OB��Q>HFKD�FKQL�>@@LRKQ�RP>?FIFQV��
?RD�MOLLCKBPP��JV�LTK�M>OQF@RI>O��LO�PELRIA�QE>Q�?B�MB@RIF>O���Q>PQBP�>KA�
PL�LK�!LQE�O>QFKDP�>OB�LRQ�LC�>�J>UFJRJ�MLPPF?IB���
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RSNQ@FD�RO@BD�
:NT�BNMSQNK�SGD�OQNFQ@L�UH@�@M�

D@RX�SN�TRD�1QDEDQDMBDR�QDPTDRSDQ�
VGDQD�XNT�G@UD�@�RTQOQHRHMFKX�K@QFD�
Q@MFD�NE�NOSHNMR�� 'NQ�HMRS@MBD�XNT�
B@M�BGNNRD�SN�BNLOQDRR�NQ�MNS�
BNLOQDRR�EHKDR�CDODMCHMF�NM�SGDHQ�
M@LDR�� �MNS�@SSDLOSHMF�SN�ETQSGDQ�
BNLOQDRR�@QBGHUDR�BQD@SDC�VHSG�@�
OQNFQ@L�KHJD�,F!�ENQ�DW@LOKD�� �@MC�
RDS�SGD�KDUDK�NE�BNLOQDRRHNM�
CDODMCHMF�NM�VGDSGDQ�RODDC�NQ�EHKD�
RHYD�HR�LNQD�HLONQS@MS�SN�XNT�

5GD�NMKX�OQNAKDL�VHSG�0MUCP$?R?�
HRMlS�QD@KKX�SGD�OQNFQ@LlR�E@TKS�@S�@KK��
*SlR�RN�D@RX�SN�TRD�	NMBD�HSlR�RDS�TO�
XNT�CNMlS�G@UD�SN�CN�@MXSGHMF�DKRD�
VHSG�HS�@S�@MX�SHLD
�SG@S�XNT�SDMC�SN�
ENQFDS�HSlR�HMRS@KKDC�NM�XNTQ�"LHF@��
"MC�RHMBD�HS�L@JDR�RDMRD�SN�G@UD�
SGD�OQNFQ@L�VNQJ�NM�@KK�EHKDR�	DUDM�
HBNMR
�OQDSSX�RNNM�@KLNRS�SGD�DMSHQD�
BNMSDMSR�NE�XNTQ�G@QC�CQHUD�VHKK�AD�
1NVDQ1@BJDC��#TS�SGDM�VGDM�XNT�
FHUD�CHRJR�SN�NSGDQ�ODNOKD�SGDX�KK�EHMC�
SG@S�SGDX�@QD�TMQD@C@AKD�TMSHK�SGDXlUD�
ADDM�CDBNLOQDRRDC�� �RNLDSGHMF�
SG@S�XNTlC�OQNA@AKX�ENQFNSSDM�@KK�
@ANTS��5GD�D@RX�RNKTSHNM�NE�BNTQRD�
HR�SN�KDS�XNTQ�EQHDMCR�G@UD�BNOHDR�NE�
SGD�OQNFQ@L�SNN�� �@MC�SG@S�V@X�HS�VHKK�
RNNM�OQNO@F@SD�SGQNTFGNTS�SGD�VGNKD�
"LHF@�VNQKC�

0MUCP$?R?�HR�RG@QDV@QD��HS�
CHROK@XR�@�QDPTDRSDQ�D@BG�SHLD� HSlR�
RS@QSDC�@MC�VHKK�PTHS�@ESDQ����
LHMTSDR�NE�TRD��#TS�SGD�RG@QDV@QD�
EDD�HR�NMKX�����@MC�HSlR�RN�TRDETK�
SG@S�*�DMBNTQ@FD�DUDQXNMD�SN�BGDBJ�HS�
NTS�@MC�SGDM�QDFHRSDQ��8HSG�KTBJ�SGHR�
VHKK�ADBNLD�NMD�NE�SGD�LNRS�ONOTK@Q�
"LHF@�RG@QDV@QD�OQNFQ@LR�@QNTMC��
/OLDO>J�O>QFKD������

".,,4-(" 3$
8LRO�"ELF@B�/#
#MKKSLGA?RC�HR�@�1%�OQNFQ@L�
VQHSSDM�HM�BNLOHKDC�".04�AX�+NGM�
$@RR@Q�� *SlR�HMSDMCDC�@R�@M�
DCTB@SHNM@K�OQNFQ@L�ENQ�@MXNMD�VGN�
MDDCR�	NQ�V@MSR
�SN�KD@QM�@MX�NE�@�
Q@MFD�NE��K@MFT@FDRj ��SVN�G@MCDC�
RHFM�@KOG@ADS�NMD�G@MCDC�RHFM�
@KOG@ADS�CD@E�AKHMC�RHFM�@KOG@ADS�
#Q@HKKD�RDL@OGNQD��EK@FRj�	RGHO�
RHFM@KKHMF�EK@FR
�.NQRD�BNCD�@MC�@�
i/@TFGSR�	RHB
�@MC�$QNRRDRj�BNCD��
5GDQD�HR�@KRN�@�ENMS�NM�SGD�CHRJ�ENQ�
SGD�/@TFGSR�@MC�$QNRRDR�BNCD� HE�
XNT�G@UD�@�ATQMHMF�MDDC�SN�VNQC�
OQNBDRR�HM�RTBG�@�L@MMDQ�

5GD�OQNFQ@L�HSRDKE�HR�HLOQDRRHUD�
@MC�HMBKTCDR�VDKK�CQ@VM�HL@FDR�NE�
SGD�EK@FR�G@MCR�@MC�RN�NM��:NT�B@M�
AD�SDRSDC�AX�SGD�OQNFQ@L�B@M�FDS�HS

SN�RGNV�XNT�@MX�FHUDM�KDSSDQ�HM�SGD�
K@MFT@FD�@MC�B@M�DUDM�DMSDQ�@�
RDMSDMBD�@MC�G@UD�HS�CHROK@X�SGD�
RHFM@KR�RXLANKR�NQ�VG@SDUDQ�ENQ�SG@S�
RDMSDMBD��5GHR�HR�VGDQD�SGD�FQ@OGHBR�
QD@KKX�CN�KNNJ�RKHBJ��ENQ�KDSSDQR�RTBG�
@R�i)j� HM�SGD�SVN�G@MCDC�RHFM�
@KOG@ADS�ENQ�DW@LOKD�VGDQD�NMD�
G@MC�RKHCDR�@BQNRR�SGD�NSGDQ�SGD�
FDRSTQD�HR�@BST@KKX�@MHL@SDC�� �
DWBDKKDMS��	5GD�TRT@K�OQNAKDL�VHSG�
".04�OQNFQ@LR�TMENQSTM@SDKX�
LD@MR�SG@S�*�B@M�S�RBQDDMFQ@A�SGD�
OQNFQ@L�@MC�XNT�BNTKCM�S�RDD�SGD�
@MHL@SHNM�@MXV@X�RN�XNTlKK�G@UD�SN�
S@JD�LX�VNQC�ENQ�HS���


*E�XNT�G@UD�@MX�CDRHQD�SN�KD@QM�
RHFM�K@MFT@FD�NQ�RDL@OGNQD� *�GHFGKX�
QDBNLLDMC�SG@S�XNT�FDS�GNKC�NE�@�
BNOX�NE�SGHR�OQNFQ@L��*�SDMC�SN�SGHMJ�
SG@S�.NQRD�BNCD�HR�ADSSDQ�KD@QMDC�
TRHMF�@�OQNFQ@L�VGHBG�RHFM@KR�SN�
XNT�Q@SGDQ�SG@M�CHROK@XHMF�SGD�CNSR�
@MC�C@RGDR�NM�SGD�RBQDDM�@MC�
HMCDDC�#Q@HKKD�SD@BGDQR�VNTKC�
OQNA@AKX�QDBNLLDMC�SG@S�XNT�TRD�@�
SDWSANNJ�VGDQD�SGD�BG@Q@BSDQR�@QD�
DLANRRDC�Q@SGDQ�SG@M�ITRS�KNNJHMF�@S�
SGDL�NM�SGD�LNMHSNQ��)NVDUDQ�SGHR�
QDL@HMR�@M�DWBDKKDMS�OQNFQ@L�@MC�
NMD�VDKK�VNQSG�BGDBJHMF�NTS�
/OLDO>J�O>QFKD�����
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%B7MPB�G@R�ADDM�@QNTMC�ENQ�RNLD�
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1LEASE� T IC K � TH E � BO XE S � TO � THE � LE FT� O F � TH E � D ISK � :OU�CA N �N O W �CO LLE C T�A N Y �D ISKS �A T �O U R �O FFICE �
NUM BE RS �W ITH �A �PE N �O R �JUS T�O U T LIN E � �) ILIG H T�THE � A D D RESS � � �� � % U RH AM � 3OAD� 4OU THEND ��
D ISKS � W AN TE D �� " FTE R� SE LEC TING � Y O U R� O RDE R� 0 N�4EA�&44&9�44*� �:%�
P LEA SE �FILL�IN �Y O U R�1ERSONA L�DE TA ILS �O N �TH E �O RD E R � )0�,-���-�),��,-

J � �N � �� T � 8 HEN �O RD E RIN G � TH E RE �IS �A �M IN �O RD E R �O F���
W ���� ) � _ N? � D ISKS �P LE A SE �A D D ���� �FO R �" IRM A IL�POS TAGE ��

N RO N TE ) �� R H I `  f k�? � % � W R IT TE N �O RD E RS �A RE � &UROCHEQUES �A RE �ACEP TED ��$ HEQUES �M UST�
4 � 4 � 1OSTA L� O RD E RS � M A KE � ? D R A W N �ON6 �, ��#ANKS��/ O �POS TA L�O RDERS�

*F� YOU � HAVE � O RD E RE D � 6144ERVIVE�FO R �� �D A Y �DE LIVE RY �P LE A SE �FA X �O R �
BE FO RE � P LE A SE � T ICK � THE �" CCOUN T� BO X �O R � FILL� IN � RJN Q �FO R �DE TA ILS �
YOU R�N UM BE R �N UM B E R �F ROM �THE �DE LIVE RY �NOTELS
�� �

h� 
� 5���  04 1(4,�5URNS�YOUR�SCREEN�INTO�
AN�EYECATCHING�'ISH�TANK�
h� 
� 5���� -.13'"SI��$OMPLETE�$�LANGUAGE�
W ITH �A LL�FILES�NEEDED�	�

h� 
� 5���� ����!42(-$22�+$33$12�0VER� ����
4TANDARD�#USINESS�LETTERS
h� 
� 5���� #$2*� 3./� /4!+(2'(-&� &XTRA�
FEATURES�5EXT�� �(RAPHICS�&DITORS
h�>
� 5���� /1(-3$1� #1(5$1� #(2*� (((� /OW �
CONTAINS�INSTRUCTIONS�ON�HOW TO �INSTALL�THEM��5HERES�
ABOUT����DRIVERS

5����  ,(! 2$� /1.�S��� 5HIS� IS� MOST

DISKS��5RANSFER�ANY�TEXT�FILES�TO�� �FROM�AN �*#.�1$�IE�
1$�TO�"M IGA
p �"�� 5���� #("$� "� ".,/(+$1� ���� .ATTHEW �
% ILLONS � FU LL� FE A TU RED � P OW E RFU L� $� COM P ILE R � ��
ENVIRONMENT�SYSTEM�
p �"�� 5���� #"./8�S���/1.�:OU�CAN�SELECT�THE�
SPEED�O F�THE�DISK�DRIVE��$OPY�MODES�%OS� /IBCOPY�
7ER�� �SAFECOPY
p �"�� 5���� #1 6�, /�S���:OU�CAN�GENERATE�
WORLD �MAPS�IN�DETAIL�VIEWS���D�OR��D�p ��.B�����OR
p ��.B�7��� **�DISK��
O LD �O F�THAT�EXTRA�HARD�GAM E�� �$HEAT�
h� 
� 5����  231.�  231.+.&8� 5���
"STROLOGY�PROGRAM �ON�THE�"M IGA
p � "� � 5���� ,4+3Q#.2SI���"FTER�THIS�P RO m � @�
HAS�BEEN�INSTALLED�YOUR�"M IGA�DRIVES�CAN�THEN�READ�
���K�*#.�%ISKS�
p � "�� 5���� 6!� ���� 43(+(3$2� $ONTAINS� THE�
P ROGRAM S�THAT�SHOULD�HAVE�BEEN�W ITH�8#���X�5AKE�
FULL�ADVANTAGE�O F�THE �MANY�/&8�CAPABILITIES�THAT�ARE�
AVAILABLE��	�

p � "�� 5����  1$77�343.1( +�*NCLUDES�SEVERAL�
SAMPLES�O F�"REXX�SCRIPTS�� �SOME�SAMPLE�PROGRAMS��
"3EXX�COMESFREEON�ALL�8#�V��XAND�BETTER�MACHINES�
p �"�� 5���� 4-(7�$ONTAINS�A�WORKING�DEMO�OF�
. IN IX�A�6NIX
�BASED�4YSTEM�WHICH�IS�CALL�CAMPATABLE
p �"�� 5���� %1$$"./8�SI��3EMOVES�PROTECTED�
GAMES�COPY�PROTECTION�SO�THAT�THE�USER�CA� �� �� � �
THEM�ON�)%�
p �"�� %���� /1.%$22(.- +�"�, -4 +�S���*S�
THE� LA RGEST� COLLECTION� O F� UTILITIES� DOCUMENTS� ��
EXAMPLES�FOR�$� *T�CONSISTS�O F�SIX�MANUALS�WITH�OVER�
�� �CHAPTERS�	�

p �"�� 5����  �&$-$� S���� 5HE� MOST� POPULAR�
GENEALOGY�DATABASE�PROGRAM �
p �"�� 5���� /1.&1 ,,(-&�3..+!.7�.ANY�
PROGRAMS�TO�HELP�IN�YOUR�DEVELOP�MENT�EFFORTS�	MOST�
$�BUT�SOME�IN �BASIC
�
p �"�� 5����  1$77�����DISKS�WHICH�CONTAIN�"REXX�
PROGRAMS���EXAMPLES
p �"� � 7���� 1"4$"-5HISDISKCONTAINSEVERYTHING�
NEEDED�TO �PROGRAM �IN �1ASCAL��*NCLUDES�A��K�������
ASSEMBLER�� �MORE�
p �"�� 5���� /1.&1 ,,$1�3..+2�(AD5OOLS�TO�
DESIGN�YOUR�USER� INTERFACE�TO �YOUR�OWN�PROGRAMS�
USING�ALL�O F�"MIGA�%04����SNEWFEATURES��3EG5OOLS�
p �"� � 5����  -(, 3(.-�43+2�*NCLUDES�$YRO6TILS�
FO R� SPLITTING� COMBINING� AND � CREATING� ANIMATIONS�
FROM �*''�PICTURE�FILES�
p �"�� 5���� #(1$"3.18� 4+32� ) IG H LY � RE C �
OMMENDED�PROGRAMS�WHICH�A RE�DESIGN�ED�TO�MAKE�
$-*� TASKS�VIRTUALLY�OBSOLETE�
p �"� � 5���� &1(-#$1� $OM P LE TE � G RA P H IC �
CONVERSION�PACKAGE�THAT�SUPPORTS�(*'�J1EG�" TARI�4T�
	/EOCHROME�� �%EGAS
�1$9�5ARGA�5*''�)AM�&�AND�
*''�'ORMAT�PICS�
p �"�� 5����  #5$-"$#�43(+P�4ER/ET�� �1AR/ET�
$ONNECT���"M IGAS�� �SHARE�RESOU�RCES�VIA�SERIA L�OR�
1ARALLEL�PORTS��.Y.ENU
h� 
� 5���� $+$"31." #�SI�����/1.�3.8/$1
&LECTRONICS�DRAW ING�1ROGRAMS�
2 �"� � 5���� " -.-�5HIS� D ISK� CONTAINS� 1RINTER�
%RIVERS�� �$ANON�4TUDIO�(IVES�BETTER�P RIN T�OUTPUT�FOR�
"/:���P IN �PRINTER�
p � ��� 5����  ����/+42�$,4+ 3.1�"S�IT�SOUNDS�
W ILL� LET�V L�� � � �V L�� � OWNERS� RUN�8#�V��X�� SOFTWARE�
8*5)�065�ANY�NEED�TO�PURCHASE�THE�8#�V��X�CHIPS�
p �"� � 5���� (-2"1(/3�SII�1RODUCE�VIDEO�TITLES��
*''�1ICTURES�AS�BACK�GROUNDS
p � "�� 5���� !!!!2�S���#AUD� #ANDIT� BULLETIN�
#OARD�4YSTEM�'TURES� INCLUDE�UP �TO ����FILE� LIBRARIES�
INTERFACE�TO �EXTRA�DEVICES
p �"�� 5���� ! "*4/�5����"�)ARD�DISK�BACKUP�
P ROA RAM � THAT� FEATURES� MU LTI�DRIVE� SUPPORT� FULL�
BACKUP�COMPRESSION�
p � "� � 5���� 1$/ (1�(3����-BT9>M�S����4ECTOR�
FILE�EDITOR��%(7#(2*�SI��3ECOVER�AS�MUCH�AS�POSSIBLE�
FROM �A�DEFECTIVE�DISK
p �"� � 5���� ,.#4+ ��� $ONTAINS� M ODU LA�� �
LANGUAGE�ON�THE�"M IGA�
p �"� � 7���� 4*%V����4IDCANBEUSEDFORVARIOUS�
OPERATIONS� LIKE� FILE�COPIENG� RE�NAM ING� DELETING��
.OVING�'ORMATTING�ECT
p � "� � 5���� ,42("�    *$12� "� SELECTION� OF�
PROGRAMS�TO�PRODUCE�YOUR�OWN�MUSIC�PRODUCTIONS��
.AKE�YOUR�OWN�MUSIC�
p � "� � 5���� , -#$+�$7/+.1$1�����5HIS� IS�THE�
BEST�COLLECTION�O F�'RACTAL�(ENERATING�SOFTWARE�UTILITIES
p � "� � 5����  -(, 3(.-�  223� ����8ILL� SOLVE�
MANY�O F�YOUR�ANIMATION�PROBLEMS��*NCLUDES�"#RIDGE�
1LAYERS��%"�"NIM5OOLS
p �"� � 5���� 31.-(� " #� SI.� 5HE� BEST� $"%�
PROGRAM �W ITH�POWER�FUNCTIONS�
p �"� � 5���� 3'$�433+$�.%%("$�0NE�O F�THE�BEST�
DISKS�AT�THE�PRESENT�TIME��)AS�A �8ORD�1ROCESSOR
p �"� � 5���� +$33$12�� �!.(+$1/+ 3$�-ETTERS�FOR�
YOU�TO �USE�AS�YOUR�OWN�OR�CUT�� �PASTE
p � "� � 5���� 2"1$$-�!+ -*$12�"�DISK�PACKED�
W ITH� SCREEN� BLANKERS�� *NCLUDES� THE �5WILIGHT�;ONE�
B LANKER�ALONG�W ITH ����OTHERS
h� 
� 5���� +8 /4-.5( �SI��,FKA�?L>DFKDIV�
COLOURFU L� PROGRAM � THAT� MAKES� PICTURES� FROM � A�
MATHEMATICA L�FO RMULA��/ OW �W ITH �"("�SUPPORT
p �"� � 5���� /1./ &$� �� $-' -"$1�0VER� ���
(ENIES�FOR�USE�WITH�1RO1AGE�����INCLUDING�USEFUL�ONES�
LIKE�.AKE�1IE�$HART�� "LSO�STRUCTURED�CLIPART�FOR� BORDERS�

5���� 2823$,�./3(,(9$1� ,$OMMODITY�
GIVES�YOU�MEMORY�METERS��3&ORG�W ILL�OPTIM IZE�HARD�
� �FLOPPY�DISKS�FOR�BIA�SPEED�INCREASE��)%.EM�VIRTUAL�
MEMORY����.EG�O F�)%�SPACE�FO R��.B
p �"� �5���� &-4/+.3� *S� A� COMMAND� DRIVEN�
INTERACTIVE� FUNCTION� PLOTTER�� $REATES� STUNNING�P LO T��
GRAPHS�OF�MATHEMATICA L�FUNCTIONS��3EQUIRES�)%
h� 
� 5���� (-34(3(.-�! 2$#�!$-"'�, 1*2�
S��� $ON TA INS � A LL� TH E � P O P U LA R � #.S� LIKE �
4IEVE%HRYSTONE?AVAGE�*.ATH�� �.ATRI
p �"� � 5���� 3$232�$ONTAINS�ALL�OF�THE�CLASSIC�SPEED�
TESTS�AND�SYSTEM�CHECKS�WE�COULD� FIND�� *NCLUDES�$16�
4PEED�" �FULL�FEATURED�SYSTEM�DIAGNOSTIC�TOOL���MORE�
p �"� � 5���� /1.3$"3(.-�IS�A�COLLECTION�OF�UTILITIES�
AIMED�TO�PROTECT�YOUR�DATA�AND�PROTECT�AUTOBOOTING�)%S�
��%OCUMENT�'ILE��-OCK�YOUR�DATA�FILES�WITH�A�PASSWORD
p � "� � 5���� U�!$-"'�SI.�����$OMPLETE�SOLUTION�
TO�THE�REPLACEMENT�8ORKBENCH��$ONTAINS�-AST)OPE�
7IEW�7IRUS�$HECKER��1OWER�PACKER���%$OPY�
p � "� � 5����  ,(& =$�S��?�4PECIFIC�COMPILER��&�
IS�A�POWERFU L�AND �FLEXIB LE�PROCEDURAL�PROGRAMMING�
LANGUAGE
p �"�� 5���� 24/$1�*(++$12�S�������5HE� LATEST�
7 IRUS�,ILLERS�LIKE�#OOT9�V����B��7IRUS�$HECKER�V�����
AND�7IRUS;�V����
p � "�� 5���� /$0..V���LSACOMM �UNICATIONS�
PROGRAM �BASED�ON �$OMM�V L��� �W ITH �LOTS�O F�VERY�NICE�
ENHANCEMENTS

5���� *("*�SI��8ILL� DOWN� GRADE� "�����
"����"�����USERS�MACHINES�TO�RUN�SOFTWARE�THAT�WOULD�
/05�NORMALY�WORK��5URNS�THEM�INTO�A�8ORKBENCH����
p �"� � 5���� /1.31 "*$1� S��>� 5HE� LA TEST�
UPDATED�VERSION�FROM �/ORWAY�7ARIOUS�BUGS�FIXED�
AND����NEW �FEATURES

5���� 9(/!$-"'S���"NOTHER�8ORKBENCH

REPLACEMENT� BU T� CONTAINS� EXCELLENT� UTILITIES� LIKE�
POWERPACKER�V���A�POWERPLAYER�4YSLNFO�7IRUS9�
"RCHIVER�B�#ASE�#OOTLNTRO�'IST�"ID�#OX�	�

0� 
� 5���� 3'$� ,.-$8� /1.&1 ,� SI��
'EATURES� INCLUDE�UPTO�A� MAXIUM �O F��� �ACCOUNTS�
UPTO��� �DIRECT�PAYMENYS
� "�� 5(...�&1 /'/1.�SI.�8RITTEN�W ITH�"MOS�
PRO�BY �%AVID�+ORDAN�� #ASICALLY�TAKES�A �SET�O F�DATA�
PLOTS�THEM�ON�A �GRAPH�
p � "�� 7����� 7.031)� 7����� 8ILL� A LLOW � YOU� TO�
C REA TE � SM OOTH � M O RPHS �W A RP S � BE T�WEEN � TWO�
DIFFERENT�IMAGES�OVER�A�PERIOD�O F�FRAMES�TO �CREATE�
AN�ANIMATION�
p � "�� 7����� 1 ,.2�/1.�V L� L� LFY O U �HAVE�"MOS�
1RO�THEN�THIS�DISK�W ILL� MAKE�YOUR�P ROGRAM S� #OOT�
W ITHOUT�THE�PROGRAM
h� e� 5(����-("*/1$%2�*S�AN �ENHANCE�MENT�TO�
8#�� �� �WHICH�ADDS���NEW �PREFER�ENCES�8#1ICTURE�
#UZY1IONTER�� �'LOPPY�
�� e�e� 5���2� � & ��43+2�$ONTAINS�THE�FIST�BATCH

1ROCESSOR��7ERY�IMPRESSIVEVERSION
p � "�� 5����� /..+2�/1$#("3(.-�"�HELP ING�HAND�
WITH�THE�1OOLS�
p � "�� 5����� ."3 ,$#�S���.USIC�EDITOR�WHICH�
W AS �DESIGNED�FO R�MAKING�MUSIC�
p �"� � 5*���� /.23�SI\��"N�EXCELLENT�1OSTSCRIPT�
INTERPRETER�FOR�THE�"M IGA�WHICH�IMPLEMENTS�THE�FULL�
"DOBE�LANGUAGE����
p �  � 5����� � & �� 2"1$$-2� &NHANCE� YOUR�
8ORKBENCH�DISKS�BACKGROUNDS�W ITH�THESES�NICE�FULL�
COLOURED�PICTURES� �
p �"�� 5����� +(33+$�31 5$++$1� SII� 4HOWS� A�
WORLD �M AP ���YOU�CAN�SELECT�ANY�COUNTRY�FO R�TRAVEL�
INFORMATION��;OOMS�UP �ANOTHER�CLOSE�UP�MAP �WITH�
MORE�DETAIL�
p "�� 5�����04(9� $ ON TA IN S � 2 UE S TIONS � �
"NSWERS�W ITH �THE�OPTION�TO �ADD
h  � 5(���� � & �� , -#$+204 1$� SI�
(ENERATE� ENHANCED� "("� SET� IM AGES� REQUIRES�
NUMERICA L�COPROCESSOR��:OU�CAN�CREATE�����COLOUR�
COLOURED�PICTURES
p � "�� 7����� 3$1,�S���$OMM� PRGROAM � 9PR�
TRANSFER�FILETYPE�IDENT�AFTER�DOWNLOAD�CUT�� �PASLE�
POINT�AND�CLICK� AUTO� UP LOAD �DOWN LOAD� 75�����
75���� "NSI� EMULATION� POWERFU LL� PHONE� BOOK���
"("�SUPPORT����
p �"� � 5����� '&4#"4*$+USTINTIMEFORALLTHENEW�
MACHINES� WH ICH � DO � NO T� HAVE� #ASIC� W ITH� THIER�
MACHINES�ANY�MORE�
p �""� 5(���� � & ��  ����� 6!� ' "*2� "N
EXCELLENT�COLLECTION�O F�6TILITIES�� �)ACKS
p �"�� 5����� ,.2� /1.� 4/# 3$1� S��� �ST
6PDATE�TO �THE�"MOS�1ROFESSIONAL
p �  � 5����� � & ��6!���(-23 ++�*F�YOU�NEED�
TO� INSTALL�YOUR�"�����)%�THEN�YOU�NEED�THIS��"LSO�
REQUIRES�DISK�7����
p �"� � 5(����?! 2$((�� SI�� "N� EASY� TO � USE��
VERSA LITE � YE T� FU LL� FEA TU RED � DA TABASE �� (REATLY�
ENHANCED� SUCCESSOR�TO�B#"4&�**�
� "� � 5(���� #(&(3 (+� !1$ #!. 1#� 'ULL�
FEATURED�DIGITAIL�CIRCUIT�SIMULATOR
p �"�� 5�����24/$1�# 1*�SI��" �SCREEN�BLANKER�
LIKE�"FTER�DARK�FROM �THE�."$
p �"�� 5�����% -"8�/1(-3(-&�#ANNER� (RAPH�
1APER�VL�� �AND�%ISK�1RINT�V�����
p �"�� 5(��� � U%3"8VL�01ROVIDESA�MECHANISM�
FORTHE�RABID�DRAW ING�O F�SCHEMATIC�DIAGRAMS��#ITMAP�
ORIENTED
p �"�� 5(����3'$� 7(� 1 5$� 2 ,/+$2� (RARETT�
8ATT�S�*''�����4TATE�SAMPLES
p �"� � 5����� $ 28�" +"�SI.�" � SPREAD� SHEET�
DESIGNED� TO�BE�BOTH�EASY�TO �USE�ANA�FAST��#UILT�IN�
EXCELLENT�HELP�SYSTEM�
p �"� � 5(���� #5 -"$#�43+2���$OMPRESS�%ISK�
DOUBLES� THE� CAPACITY� O F� YOUR� %� ON� THE� FLY� W ITH�
COMPRESSIONS� "LSO�%ISK0PTIMIZER�4$4*�.OUNT
p � F� 5����� / 1!$-"'� "LL� THE� SOFTWARE� YOU�
NEED�TO �HOOKUP���"M IGA �S�OR�$%57�S�
p �"�� 5�����#$5$+./$1� $ONTAINS� THE� OFFIC IAL�
$OMMODORE�DEVELOPERS�,IT�FOR�THE �"M IGA�(UIDE���
INSTALL�UTILITIES�
p �"�� 5����� $#/+ 8$1�.USIC�.0%�PLAYER�THAT�
LOOKS�ACTS�� �PLAYS�LIKE�A�$%
p � "�� 5����� �#� &1 /'("2� 4EVERA L� �D�
MODDELING �RAY�TRACING�PROGRAMS
p � "�� 5����� &1 /'("2� $ REA TE � S TUN N ING �
GRAPHICAL� IMAGES�� .1ATH�CREATES�SWIRLING�GALAXY�
IMAGES��3OSES�3AYSHADE
p �"� � 5�����"(1"4(3�!. 1#�#$2(&-�*NCLUDES�
M$"%� V L��� � AND� SEVERAL� TERRIFIC � ROUTINES� FO R� THE�
ELECTRONIC�ENTHUSIAST�
p �"�� 5����� #(2*� 43+2� 4EVERA L� H IGH LY �
RECOMMENDED�PROGRAMS�FOR�PERFORM ING�FILE�HARA�
DRIVE�BACKUP�FILE�RECOVERY�DISK�TRACK�RECOVERY�AND�
FORCED�DISK�VA LID A TIO N
p � "�� 5�����#$2*3./�16#5RANSFERS.ACINTOSH�
SCREEN�FONTS��"'.�METRIC�FILES�TO �"M IGA�FONTS�11AGE�
�METRIC�FILES�
p � "�� 5(���� 1(//$12��231(//$12�� �!$ 32�'OR
THE�MUSIC�ENTHUSIAST�DESIGN�ED�TO �STRIP�MUSIC�FROM�
YOUR�FAVORITE�GAMES
p �"�� 5������#�.!)$"32���"BOUT����OBJECTS�IN�
4CULPT�� �5URBOSILVER�FORMAT
p � "�� 5����� /1(-3$1�#1(5$12���%ESK�JET����C��
�������C�3ICOH�)1������$ANON�#+�������-1#�
L0E�1+����A�)1�1AINTJET�
p �""� 5����� � & �� 43+P� �� ���� CO LOU R� ICON�
EDITOR1LAMSA���2UICK(RAB�V L� L

"� 5����� � & ��,2,�SI��.ARTINS� SYSTEM�
MONITOR�FO R�PROGRAMMERS
p � ""� 5����� � & ��6(-!+$-#$15�����$REATE�
EXCELLENT�STUNNING� "("� FRACTALS�� "LSO� CONTAINS�
����������'16�VERSIONS�

o� 7����� %3�7� "".4-32�7�����8AS�WRITTEN�
LERE�ARE�NOT�READY�ANY�OTHER�GOOD� PACKAGES�

= � 	� 5����� � & ��43+P���$OLLECTION�OF"("�#ASED�
UTILITIES�� *NCLUDES�,ILL�"("�8HICH�ALLOWS�YOU� TO�RUN�OLD�
BADLY�WRITTEN�PROGRAMS�INDUING�DEMOS���SOME�GAMES�
p "�� 5����� &$-$ +.&(23� S���� *S� A�
SPE C IA LIZ E D � D A TA B A S E � FO R � KEEP ING � TRA C K � O F�
GENEALOGICAL� INFORMATION�� 'ULL�FEATURED�� � A �WIDE�
SELECTION�O F�FEATURES�TO �USE�

o� 5����� /"� 3 2*� S���� 4OFTWARE� *#.�1$�
EMULATOR�� *T�ALLOWS�YOU�TO�RUN�THE�MAJORITY�OF�1$�SOFTWARE�
WITH�NO�ADDITIONAL�HARDWARE�� /OW�SUPPORTS�7("�&("��
$("�AND�.%"�� 'ULL�VERSION�`�����SEE�BELOW
p �"� � 5����� *$8!. 1#31 (-$1SII�#EST1UBLIC�
%OMAIN�5YPING�5UTOR
p � "�� 5����� 1$/ (1�(3���$ONTAINS�A�SELECTION�OF�
%ISK�)ARD�%RIVE�REPAIRING�AND�FILE�SAVING�UTILITIES
p � "� � 5����� "1.22� S��� IS � A � P ROG RAM � THAT�
CREATES�CROSSWORD�PUZZLES�FOR�YOU
p � "�� 5(����2/$"314,�$,4+ 3.1�SI�����5HIS�
IS� THE� BEST� � � LATEST� VERSION� O F� THE� MOST� POPULAR�
EMULATOR� FOR� THE� "M IGA�� 5HERE� IS� AN � ��������
VERSIONS�NOW �ON�THE�DISK�WHICH�ENHANCE�THE�GAMES
p � "�� 5�����450$,"/"-:455ECHNICAL�ANALYSIS�
AND�SECURITIES� TRACKING� PROGRAM �WHICH� CALCULATE�
WHEN�TO�BUY�� �SELL�SHARES
p �"�� 5�����6!���
�43+2�$ONTAINS�$HK'RAG��
%'$�� 'AST%OS� 'ORMATTER� /O�$LICK� 6N%ELETE�
,EY.AC� . EGA8#� .3� �� 1 LANE� 0 PE N L�
3ESUME.AKER�� �4TAR#LANK�
p � ""� 5(���� -#82� � & �� 43+P� "NO THE R�
SELECTION�O F�UTILITIES�FO R�"�����OWNERS�ALSO�ENDUDES�
'AKE.EM�,ILL"("�"("5EST�%EGRADER�AND �MORE�
p �"� � 5�����  231.-.,8�S���"�MENU�DRIVEN�
ASTRONOMY�PROGRAM �THAT�CAL�CULATOES� k�
ABOUT�THE�4UN�.OON�1LANETS�AND �$ON�
p �"� � 5�����'$1.04$23� (#�8ILL�A ID �SOLO�"%�%�
PLAYERS�WHO�DO �NOT�HAVE�A�%UNGEON�MASTER�A T�THE�
PRESENT�TIME��*T�TAKES�OVER�THE�%.S�ROLE�
p � "�� 5����� / 1-$3� 2$3�4/� ���� " � TW O � WAY�
NETWORK� FILE� SYSTEM� BETWEEN� TWO� PARALLE L� PORTS�

ESTABLISH�VIA�TWO�AM IGAS
p �"�� 5�����#$&1 #$12� *F� YOU� HAVE� TROUBLE�
RUNNING�SOFTWARE�ON�AN �"�����O R�"�������������
GIVE�THIS�DISK�A�TRY�IT�W ILL�EMULATE�THE�BASIC�����ROM�
BETTER�THAT�ANY�OTHER�SOFTWARE�ON�THE�"M IGA
h� 
� 5�����,(-&�2'4�"'(-$2$� 231.+.&8�
8ILL�CREATE�A�HOROSCOPE�IN �SECONDS�NOT�HOURS�THE�
COMPLETE�AID�
p �"�� 5(����3(3 -("� "'$ 32�SI��� $ONTAINS�
���K�O F�RAW �DATA�WHICH�IS �JUST�A�WHISKER�UNDER�����
GAMES�8ELL�PRESENTED
p �"�� 5����� 1)�43+P�5HIS�D ISK�CONTAINS�HELP FUL�
IM AGE� PROCESSING� AND � PAINTING� PROGRAMS�� -IKE�
1ERFECT� 1AINT�VL����� *MAGE�8ORKSHOP�V L�� � AN� *''�
.ANIPULATOR�
2 � *�� 5����� #3�43+P�$ONTAINS� #ORDER� FOR�8#�
V������MACHINES� .AKE,ICK'ILE�4,ICK�V����� IS�A�
REPLACEMENT�FO R�KICK�IT�;�,ICK�AND �-,ICK�KICKERS�� *T�
W ILL�SOFTKICK�ANY�OTHER�VERSION�O F�KICKSTART�INTO�RAM�
p �"�� 5����� 3$*� 3 *�,.#4+$2�"N�EXCELLENT�
HELP ING�O F�WONDERFUL�MUSICFORYOUROWN�PRODUCTIONS�
O R�TO �LISTERN�TO�
p � "�� 5����� ".+.41$#� (".-2�5RANSFER� YOUR�
DISKS�IN TO�COLOUFUL�WE LL�PRESENTED�WORKS�O F�ART�W ITH�
THIS�DATABASE�
p � "�� 5����� 5($6� 3..+2� $ONTAINS� $ONVERT�
7IEW5REE�A �'AMILT�TREE�EASY�TO �USE�DATABASE�PROGRA��
7IEW1HONE�AN �#RITSH�TELEPHONE�STORAGE�DATABASE��
7IEW%ISK�IS�A �SMALL�DISK�CATA LOGUE�UTILITY�
p � "�� 5����� , ).1�+$ &4$�"LLOWS�YOU�TO�KEEP�
TRACK�O F�YOUR�FAVORITE�TEAMS�AND�THERE�RESULTS�
p �"� � 5����� /1(-3� + !$+2� %OC%UMP����
&NVELOPE�1RINT�V L�� �� *NLAY�.AKER�V L�� �.$�MASTER�
V L� L �#ANNER�1RESS�-ABEL�1RINT�V���
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7�����-7%�VL����.7,�V����/O�4ADDAM�4NAP4HOT�
7$�7 IRUS9�7IRUS;�
p �"�� 5����� +$,,(-&2� (-23 ++5HISDISKWILL�
INSTALL� -EMMINGS� �� TO�YOUR�HARD� DRIVE�� �.B�$HIP�
3".������K�3".
p �"�� 5����� -4,/ #� S���� &M ULA TES � A�
NUMERIC�KEYPAD�ON�SOME�"M IGA�,EYS�
p �"�� 5����� 3..+, - &$1�S��� ���� *NCLUDES�
THE�ABILITY�TO�ADD �MENUS�TO�YOUR�5OOLS�MENU�ADD�
8#�ICONS�OR�8INDOWS�
p �"�� 5����� #(2*� 43+P� �� $OPY@$� " � TOOL� FOR�
MAKING�BACKUP�COPIES�FO RMATTING�ECT��%ISK.ATE�"�
MULTI� ARIVEDISK� COPIER�� %ISK� 4ALV� �� %ISK� REPAIR�
SALVAGE� � � UNDELETE� UTL�� )%$*ICK� )%� MENU� ��
WORKBENCH�TOOL�
p �  � 5����� � & �� 43+P� �� 5EST� ##*ANK�
$HECK"("�$YCLEFO.ENU�%OUBLEX�'ORCE�7("�(*'�
%ATATYPE� 1,-UDGE� 114HOW�3END���7IEW5EK���
7ERLAUT
p �  � 5����� � & ��43+P���%EGRADER� 1OV�3AY�
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p �"� � 5)���� %..3! ++� %.1$" 23�5HE� LATEST�
AND�MOST�UPTO�DATE�FOOTBALL�RESULTS�PREDICTION�PRG
p �"� � 5����� , -#$+/+.3� S��� %OES�T� JUST�
PRODUCE� �D� FRACTALS� CAN� V IEW �THEM� IN� �D � O R��D�
MODES�MAKE�ANIMATIONS�EVEN�DESIGN�YOUR�OWN�
FRACTALS��'ASTEST�MANDEL�BROT�PRODUCER
p �"� � 5����� &1 /'("2� $ON TA INS � +1&(�
FILES�%+1&((UI� V����.AKE"NIM�#ES�"("� ANIM �
PLAYBACK��4�"NIM���V L� L �4�1*$�V L��
p � "� � 5����� ,$-4, 23$1� (((� *F� YOU� W ANT� TO�
PRODUCE�A�SIMPLE�MENU�SYSTEM�THIS�IS�IT�WETHER�FOR�
A �HARDSK�OR�FLOPPY�DISK
p � "� � 5����� $ 28!$-"'� $ON TA INS � A� W ID E �
SELECTION�O F�UTILITIES�WHICH�COVERS�ALMOST�ALL�THE�BEST�
UTILITIES�ON�THE�"M IGA����
p � "�� 7����� (0-%&%7���	�
"(6*�#ASED�EDITOR�
W ITH� LOTS� O F� FUNCTIONS�OPTIONS� 	ABOUT� ���
� %*$&�
COMPILER�FRONT�END�04�� LOOK�� �FUNCTIONS� FOLDING�
PARAGRAPHS� FULLY�CUSTOM IZABLE� MENUS�� )OTKEYS�
"UTOBACK�UP�*NSERT�COLUMNS��$LIPBOARD�"ND�MORE�
p �"� � 5�����  ,(& ! 2$SI���PROGRAMMABLE�
DATABASE� FEATURES� INDU �DE � �� DISPLAY�METHODS�
FILTER� DATATYPES� SEARCH� PRINT� STRING� MEMO� TEXT�
DATE�TIME��%ATA�ONLY�LIMITED�BY�MEMORY�SIZE�
p � "� � 5����� , &("�,$-4�5����3EPLACES�ALL�
*NTUITION� MENUS� SUPPORTING� BOTH� PULL�AOWN� AND�
1OP�6P�MENUS��.ENUS�CAN�BE�DISPLAYED�IN�A ��D
p � "� � 5����� /'7 22�S���"� COMPLETE� MACRO�
ASSEMBLER�WHICH�SUPPORTS�ALL�IMPORTANT�.OTOROLA�
PROCESSORS�

PROFESSIONAL�LOOKING�57�TITLES�AND�CREDITS�FOR�YOU�OUN�
VIDEOS��8ELL�YOU�CAN�W ITH �THIS�� *T� HAS�OUTSTANDING�
ABILITIES� LIKE� VERY� SMOOTH� SCROLLING� COLOUR� SLIDES�
	"("�SUPPORT
�AND �USE�O F�COLOUR�FONTS�IDEAL�FOR�USE�
W ITH �OUR�$OLOUR�'LETCHER�FONTS

5����� #(-.6 1/� 31(5( � :OU� LAND�
SUDDENLY���APEAR�IN�FRONT�OF�A�%INOSAUR�WHO�AGRES�TO�LET�
YOU�GO�IF �YOU�ANSWER����QUESTIONS
p � "�� 5����� ! "*�3.�2"'..+�����A�COLLECTION�
O F�THE�BEST�1UBLIC�%OMAIN�� �SHAREWARE�EDUCATIONAL
IROGRAMS�WHICH�W ILL� DEMOSTRATE�TO� THE�
ID �NOW �TO�LEARN�ON�THE�COMPUTER�WH ILL� ���

p � "� � 5����� -.231.,.�"'$ 32�SII�5HE�BEST�
ADVENTURE�SOLUTION�D ISK�EVER�MADE�W ITH�OVER�����
ARCADE�CHEATS�

5����� &. +*$$/$1�SI.�$OMPUTER�SOCCER�
ADM INISTRATION� PROGRAM �� $REATE� YOUR� OWN� . INI�
'OOTBALL� LEAGUES� UPTO� E IGH T� TEAMS�� 'IT� FO R� THE�
&UROPEAN�6,�LEAGUES� OR�JUST�USE�W ITH�,ICK�0FF���
p � "� � 5�����  2(� �����%(7�#(2*�$ONTAINS� ALL�
W HAT�YOU�WOU LD �NEED�FO R�GETTING�DISKS�TO �WORK �ON�
YOUR�NEW �A L��� �COMPUTER�

� � 5����� 2 ,/+$2�4-4,(3$#�"� SELECTION�
O F�INSTRUMENTS�FOR�ALL�MUSIC�PROGRAMS�LIKE�0CTA.&%�
4OUND�5RACKER�
p �"� � 5����� 4#,S���%O�YOU�W AN T�TO�PRODUCE�
A �UTILITY�DISK�O F�YOUR�OWN�WE LL�THIS�D ISK�W ILL�PUT�YOU�ON�
THE�RIGHT�TRACK�

b� � 5����� -.�2 ,/+$1�43(+(3($2�$ONTAINS�
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p �"� � 5����� !$33$1!$-"'� :ES� ITS� ANO THE R�
INTRESTING�8ORKBENCH�UTILITY�D ISK�PACKED�����FULL�OF�
UTILITIES�AND �DOCUMENTS

5����� *("*23 13���$,4+ 3.1�5HIS�DISK�
IS� A � MULTI� KICKSTART� SELECTION� UTILITY� DISK�� :OU� CAN�
SELECT�,ICKSTART�����	������
�,ICKSTART�MACHINE�	AS�IT�
IS
�,ICKSTART�����	������
�/O�"("�PICTURE�SUPPORT�BUT�
YOU�DO �HAVE�A�SUPERIOR�8ORKBENCH�ECT�
p �"� � 5����� %(+$�.�% 7�%ESIGNED�FORYOU�TO�WORK�
AT�YOUR�OWN� LEISURE�WITHOUT�WORRYING�ABOUT�FORGETTING�
THOSE�IMPORTANT�MEETINGS�OR�NAMES�ADDRESS�TEL�/O�S
p �"� � 5����� ! "*� 3.� 2"'..+� �� $ONTAINS�
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p � "� � 5����� ".+.41� 3'$�  +/' !$3� 5HIS�
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p �"� ������3'$�+ 23�1$%4&$�*S�A�4PACE�INVAIDERS�
VARIANT�SET�IN �THE�M IDDLE�AGES�
p �"� ������# 1*23 %%�*S� ANOTHER�CLASSIC�GAME�
THIS�ONE�FROM �THE�SPECTRUM�WORLD
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BUY�AND�SELL�A NDM UCH �MORE�
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