
�	�
����
������
	��
����

��
�������
���(%"+!$��-%*'�

� � )�� $!��"��'!��(��������
������

� � �
���������
���
��

�
���	
���$���
	
����
�����

'�+!�,���&"*(���&'%�'�##!$���

�#!��	�����$��#*� �#%'����

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


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



	����������
	 � � � � � <S� N?F?JBIH?� KOINCHA� SIOL� =L?>CN�
=;L>� HOG<?L
� &@� J;SCHA� <S� =B?KO?� JF?;M?�
G;E?� J;S;<F?� NI�� �� �� � 
 � � 	 � 
 � 
 � � �
� � � 
 � � �� &H� ;HS� =ILL?MJIH>?H=?� JF?;M?�
KOIN?�;�JBIH?�HOG<?L���JIMN�=I>?
��FFIQ�
�� QILECHA�>;SM� =B?KO?� =F?;L;H=?

� � � � � � � � � � 
 
 � � � � � �

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

���
���� � 
������

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


�	�����
$��FF� IOL�JLCHN?LM� =IG?�QCNB� LC<<IH�NIH?L��JLCHN?L>LCP?LM�C@;P;CF;<F?���J;J?L�� �=;<F?M��

 ; NCI H
�4ABA� �! & EJ����������� M������
&6H:G�FJ6A>IN�DJIEJI��&6G<:�7J;;:G

�4ABA��!�

�������������� M������
�� E6<:� 6� B>C� HE::9	� ��
� 9E>	� HB6AA� ;DDIEG>C I� �� �
� E6<:�
H=::I;::9:G���$���
�L>9:�86GG>6<:�K:GH>DC�D;��$�

�DCAN�Q������

�4ABA��!��

��B?BGD����M������
C:L�7J77A:�?: I�;GDB��6CDC

�!�
��GFBE;88F98878D����M�����

�������

�

 ,+/1*��)"/
(+0� �*����� *"*� �D4A787��*���
�� V�
�� V�
��
�� V��
�� V��
��
�� V��
�� V��
��
��� V��
�� V��
��
��� V��
�� V��
��
��� V���
�� V���
��
���� V���
�� V���
��
�EE�=BLDL�:K>�@N:K:GM>>=�����
��EE�;K:G=>=�=BLDL�<HF>�PBMA�E:;>EL�
!CME�F;<?FM����


V�
��� ����






 V�
��

. C< < I H M
 CNCT?H�/QC@N�GIHI�LC<<IH

















 V�
��
 CNCT?H�/QC@N� I FIOL�LC<<IH












 V�&��
��
/N;L�) ����GIHI



































V�
��
/N;L�) ����GIHI



































V�
��
/ N;L�) �����=IFIOL


































V�
��
/N;L�) ����=IFIOL































V���
��
/ N;L�) ������G IHI






























 V�
��
/ N;L�) ���������� IFIOL

















 V���
��
.?�&HE�/JL;S�@IL�GIHI�LC<<IHM







V�&� �
��

W�  , 2 " . /
/ N;L�) �������=IP?L
































V�
��
 CNCT?H �/Q C@N��� 

































V�
��
%- ������������






































 V�
��
/ N;L�) �����������������


















V�
��

���� ��� ���
� �
�����
H6K:�6�;D GIJC:�>C�GJCC>C<�8DHIH�L >I=�NDJG� >C@�7J77A:�?:I��
�DBE6I>7A:�L >I= �"*���6CDC��-I6G	� >I>O:C���B6CN�DI=:GH�
/ CH A F? �L ? @ C F FM 














 � � � G F � 
 
 
 V � 
 � �
0 Q CH �L ? @ C F F M 
















 � � � G F � 
 V �&�� 
� �
0 B L ? ? �= I FI O L �E C N 
 
 � � � G F � 
 V �&�� 
� �
# O F F �= I FI O L �E C N 









� � � G F � 
V � � 
 � �
� O FE �L ? @ C F FM 















� &�� � G F � 
 V � � 
� �

 ; L N L C > A ? M
 ;HIH��'����=;LNLC>A?
























 V���
��
!IO<F?�FC@?�����=;LNLC>A?M
















 V��
��
%-�������� IFIOL�=;LNLC>A?











 V��
��
/ N;L�/'���=;LNLC>A?






























V���
��
/N;L�/'����GIHI�IL�=IFIOL����J;=E�
V��
���

* CM = ? F F; H ? I O M
- LCH N?L�/QCN=B��IR���Q;S


















V���
��
- LCH N?L�/QCN=B��IR���Q;S


















V���
��
-LCHN?L/N;H>M�1HCP?LM;F�M;P?IHMJ;=?
V�
��
��* ?NL? �JLCH N?L�=;<F?




























 V�
��
��* ?NL? �JLCH N?L=;< F? 




























V�
��
���* ?NL? �JLCH N?L=;< F? 























 V���
��

���
��������
���
W/ I @NQ ; L? � HI6C96G9�9:A>K:GN�5��
���
W� �� � 3 ??E � !;SM












 V�
��
W �+ ?R N�3 ??E �!;S











 V�
��

�(.+6(28�35%,(&4�40�340&-�
W� FF�JLC=?M�CH=FO>?�2�0�����
��
W �);LA?�MBIQLIIG�QCNB�J;LECHA
W �*OFNC�GCFFCIH�JIOH>�=IGJ;HS�
W,P?LM?;M�IL>?LM�N;E?H�
R�9J86I>DC6A�EJG8=6H:�DG9:GH�L:A8DB:

����������������
-LC=?M�;L?�=ILL?=N�;N�NB?�NCG?�I@�AICHA�NI�JL?MM
� -F?;M?�=B?=E�IOL�
F;N?MN�JLC=?M�<?@IL?�IL>?LCHA
��FF�M;F?M�;L?�MO<D?=N�NI�IOL�MN;H>;L>�
N?LGM���=IH>CNCIHM�=IJS�;P;CF;<F?�OJIH�L?KO?MN�
�"�,"


Y Y Y � �

����������
����������
���� & , ) �$ �  # �& ) � � ) �* � ) -  � � �� � / � �
 � � � � ������
% �. ��� � * �$ B7 8 @ �E4?8E���F86;A<64?�?<A8�+8?�
������ �����

 � . 4 �� � �  . . � ! - * ( � ( � � � � ( E � : G = � M A > �� ?
(���(��$� 	 � 
� �.*)"5
� �������

0.,5
� � �� �� �

9 ] /0�0&,+

� U � U N � #�.+"))/� )&2&+$�
4 � FX � � 8 � 3,.)!�
� � F � � �.*)"5�
)""!/� � 9 � $5.�0,.5�
 &05� < � ���� � �

: C �

!$-./��*(+0/ -�

 � � )/- 12[) 1 �% ) & � ( &. ( / 0� )) �.! 


� Z �

# ��?<:� A52�! 9� ;DAADL�H><CH�;DG�I=:�'�����.6@:�������AA6C9�,9�IJGCD;;�;GDB�
#�'��#�� DAADL�H><CH�;DG������.=>H�B:G<:H�L>I=��GBA:N�<NG6IDGN�
# � �?<:�A52�� �� I6@:�I=:�IJGCD;;� ;DG�I=:������.=>H�B:G<:H�L>I=� I=:������7N
�
# �E6HH>C<�&::9H�IDLC�8:CIG:��L=>8=�B::IH�I=:��GBA:N�<NG6IDGN�

�������������
��� ��

1:�D;;:G�6� ,���FJDI6I>DC� #�
DC� NDJ G� �B ><6 � D G� 6CN� P�
E:G>E=:G6A� �BDC>IDGH	�
EG>CI:GH� :I8��� �� 9:A>K:GN�
I6 G>;;�D;�?JHI�Q��

�>H�8=6G<:9�
DG�6AI:GC6I>K:AN�NDJ�86C�K>H>I�
DJG�H=DLGDDB��1:�86C�6AHD�
6GG6C<:�6�8DJG>:G�E>8@JE�6I�
6C�699>I>DC6A�8DHI�D ;�Q����

�

�!����������

 CNCT?H �JLCHN?LM�B;P?�; ���S?;L�AO;L;HN??

%8I�� � � ��B?BGD�CD<AF8D��M�������
H>BEA:��6H�:6HN�6H������ID�JH:����E>C�EG>CI:G���DB:H�6H�
HI6C96G9�L>I=��
�H=::I��JID�H=::I�;::9:G��.G68IDG�;::9�

DEI>DC6A�6I�Q������
DCAN�Q������� >;�7DJ<=I�L>I=DJI� I=:�8DADJG�DEI>DC

*I<9F��
��B?BGD�������������M�������
�M8:AA:CI�K6AJ:���E>C�8DADJG��"><=AN�G:8DBB:C9:9

*I<9F��

�� B ?BG D��������� M������
-6B:�DJI�EJI�6H�I=:���
�7JI�L>I=�A:HH�;68>A>I>:H

*I<9F���
�� B ?BG D��������� M � �����
���E>C	���
8EH�9G6;I	� �
�;DCIH	�FJ>:I�BD9:	���
8EH�

'DB=8F�  ��������������������� M������
C:L�>C@?:I�EG>CI:G�L>I=�7J>AI�>C�6JID�H=::I�;::9:G

*I<9F�� G FB �*;88F�98878D��M������
" �1 &� . . �
* � � % � , �

� ' ���
�CBDF45?8����������M������
��� ��� ' � � 
 @ B A B �����M������
� ' ��

�� B ?B G D���������� M������
% �. ��� ' ���
��B?BGD����M������
��I>B:H�;6HI:G�I=6C�I=:�"*�

����##�"*�EG>CI:GH�8DB:�L>I=�6���

N:6G�L6GG6CIN

*F4D�# � ��

�6B+BG<D�N����M� � �����
��E>C�8DADJG	���;DCIH	���
�8EH�9G6;I	����8EH�(&+

*F4D�#���
�

�@BAB����M��������
*F4D�#���
�
�� B ?�������� M�������
*F4D�#���
�

�� B ?������M������
���E>C�FJ6A>IN	�� �
�8EH�9G6;I	����8EH�&+	������%�7J;;:G	��
�;DCIH�
��FJ>:I�BD9:�

*F4D�*!������ B ?BG D
BA ?K �M������
-IJCC>C<�6;;DG967A:�8DADJG�EG>CI:G����**'	�ADL�GJCC>C<�8DHIH

�"� �!� 
������ � �
�51(2�)$34����	�

5CE��?�	�

�4J

+AHG>�?H K �F H K> �=> M: BEL ������&�V���
��

�512$1� !� 0'(/ � �		���
2
���<CM��������<;O>��

&DL�8DHI�K:GH>DC�D;�I=:�8A6HH>8�0���>H� 6M�BD9:B�� :6IJG:H�6H�
7:ADL�7JI�8A6HH�#�;6M�DCAN�6C9�&���9>HEA6N

IH FS �V � � � 
� �
-JEG6�BD9:BH�6G:�CDI����.�6EEGDK:9	�=DL:K:G�I=:N�E:G;DGB�6H�L:AA���
D;I:C�DJI�E:G;DGB����.�6EEGDK:9�BD9:BH��-JEG6�'D9:BH�=6K:�6���N:6G� X �
A>B>I:9�L6GG6CIN

$ B ? � F<6E
/JILNMN?L������
#;R


V����
��
/JILNMN?L�������#;R



9����
��
3ILF>-ILN������
#;R


V���
���
 IO L C? L � 2 �� � 0 ? L< I � 

#;R

























 V���
��
 IO LC? L� % /0 �! O; F� ��
��
0 �?L<I �#;R











 V���
��
&@�SIO�NBIOABN�2��<CM�Q;M�@;MN�NLS�NB?�N?L<I��0B?S�
=IG?�QCNB�;���S?;L�Q;LL;HNS�� �$2(� 
�
���11206('

�  ")".�0,./
/1-.�����IHFS�V����
���
@I L � NB ? � � � � � �� � � � 
 � � � F �� � � �� � � �
$�� '=O	� JH:H� ��

� H>9:� E D G I� HD� I=:G:� >H� CD� >C I: GC6


��	����
�FF� IOL�GIHCNILM� ;L?� 1(� MJ?=
� �FF� GIHCNILM� U�
=IG?� =IGJF?N?� QCNB� ;� @L??� �GCA;� F?;>	

*C=LIPCN?=��ONIM=;H� ����

��� >JC�� ������ (%T�� ;FF� �GCA;� GI>?M�� �$� �
=IGJ;NC<F?
�+I�;O>CI��NCFN ���MQCP?FF�MN;H>


IHFS�V���
�� �
�� ���=ILH ��(#�� ��� �

/N?L?I�� =IFIOL� GIHCNIL� QCNB� &�
MCGCF;L�MJ?=�NI�NB?�IF>�-BCFCJM� & �
�����;H>� IGGI>IL?� &���/
� 7�
&H=FO>?M

IHFS�V � ��
��

���� �<OCFN�CH�N C FN �;H>�MQCP?FF�MN;H>�

# � .=>H� =><=� FJ6A>IN� ,)'� H=6G:G� ;:6IJG:H� 6� ;A:M>7A:� G>77DC� P �
#� 8DCC:8I>DC�HD�I=6I�>I�86C�7:�EDH>I>DC:9�6CNL=:G:�L>I=>C�NDJG�
# � �-

�*AJH�DG���

�  JAA���N:6G�G:EA68:B:CI�L6GG6CIN

U�HIQ�IHFS�V���
���IL�V��
���U
@I L�E?S<I;L>�MQCN=B;<F?�P?LMCIH

*&/ "))�+",1/
�B><6��

��

���

�*-/������������������������������Q�����
�B><6� �

��

� *AJH� @:N7D6G9H�����������Q�����
�B><6��

�*AJH�'DI=:G7D6G9������������������������ Q�����
�B><6��

�*AJH�86H:H������������������������������������� Q������
+ / � & #. 3 �')/-��' � .- �����������������Q����
�
�� � * �� #. 3 � � #-% � � ) 2 ���������������Q
���
�
�� � * �� #. 3 �� #-% �� ) 2 ����������������Q����
�
���* �&)�%��&� �� #-%�� ) 2 ������� Q����
�

���* �&)�%��&� �� #-% �� ) 2 �����Q����
��
���* �-.��%��&� ���( 2 ��)2��Q�����
����
���*�-.��%��&��*)--)��)2������������Q������
�699�V�
���9:A>K:GN�B? �EJG8=6H>C<�?JHI�DC:�*DHHD�DG��6CM�7DM��
(DGB6A� 9:A>K:GN�L=:C� EJG8=6H:9�L>I=� DI=:G� EGD9J8I� DG�
L=:C�7JN>C<���DG�BDG:�
� ' #! � ���

�� /-. ��)0�, ������������ Q����
� ' #! � � �

� �)0�, ��������������������������� Q����
�� ��' ) ( #.) , �� /-.�)0�, ���������Q����
% :N7D6G9 �' :B 7 G6C: �� DK: GH ������� Q�����
�' #! � �. ) �-��,.����&�- ������������Q����
-.�� ���� '.,� *,#(.�,� &��� ������Q����
')��' �(/ &&')��'���&�- ��Q� ��� �

� ' #! � �� ) ( . , ) & �- . � . #) ( -
��

 �D G � ��

�0�,- #)( ��������������������Q�����
��

 �0�,- #)( ������������������������������������Q�����

�?: ! ! <12: �C
��/6@
.=>H� BD9:B� =6H� ;JAA� ���

� 76J9	� >C8AJ9:H� 0���7>H	� 0���	�
0���7>H	�0��	�0� #	�'(*�
�	�0���	�0��7>H	� �A6HH� #� �� ��8DB

B6C9H	���

����

�!GDJE��� 6M��#C8AJ9:H�;G::�BD9:B�8DBBH�
�CDI� 6M�H�L���867A:

IH FS �V � � � 
� � �

�512$1�!�� .53 ��9 ����
��
�K:C�;6HI:G�I=6C�I=:�HI6C96G9���

�;GDB�-JEG6�L>I=�6JID�
9>6A���6JID�G:8:>K:����

�7EH�"6N:H�8DBE��0���>H	�0����>H	�
'(*��
����6JID�69?JHI� ID �B6M>B>H:�IG6CHB>HH>DC� HE::9H��
#C8AJ9:H�;G::�BD9:B�8DBBH� �CDI� 6M��H�L��8�867A:�

�	��













V��
��
!:I�DC�A>C:�JH>C<�I=>H�<G:6I�K6AJ:�;6HI�BD9:B�L>I=�6JID�9>6A�
�� G:8:>K:�� ��

�76J9�"6N:H�8DBE	�0����#-�� #C8AJ9:H�;G::�
BD9:B�8DBBH�H�L���867A:�W�

���������������
!?FOR?�-;CHN����$ � 



























V��
��
!CL?=NI LS�,JOM��

































V � �
��
!CMN;HN�/OHM��







































V��
��
-?LMIH;F�-;CHN�2 � 
































V��
��
0?=BHIMIOH>�0OL<I 


























V���
��
0 �?=BHIMIOH>�0 �OL<I��























V��
��
3 IL>Q ILNB ����$� �Q CNB�-LCHN�*AL�� �!;S
0I �!;S�-F;HH?L




































 V��
��
4 IJS�-LI�JFOM�B;L>Q;L?
















V��
��
#L;G?�*;=BCH?��IH?�IHFS�












 V���
��
2C>?I�! CL?=NI L����IH?IHFS�











V���
��
3ILE<?H=B��
���MI@NQ;L?�;H>�.,* �
OJAL;>?��=IGJF?N?�Q CNB �G;HO;FM��

IHFS�V��
��

.I<IMBC@N�;ONIG;NC=�GIOM?�DISMNC=E�MQCN=B�
IHFS�V���
���IL�V���
���QCNB�GIOM?�?GOF;NCIH�

;H>�L;JC>�@CL? �JOMB�IH�GI>OF?M

($� �/-��& -��''.
�?C;4��4F4�$8:4�$BGE8��
��
D4F<A:����
��C<��M��
����BD�
M� ������ 9BD��

��C<�H8DE<BA

1K786�+ �D46>54??��������� M�����
�B?78A� @4:8�+D46>54<?��M�����

�����$�������
-. &*� ��������E.�*��HI=FI=E�



V���
��
-. &*� �� ����-FOM� &� *<�.�* 







V��
��
-. &*� ����� � &�*<�.�*��QCNB=FI=E�

V��
��

�� *<�/ &* * 








































V �� 
��
��*<�/ &* * 








































V �� 
��
��* < / &* * 





































 V��� 
��
��* < / &* * 





































 V��� 
��

 I�JLI�M�@IL�OM?�QCNB�������� �;==?F?L;NILM

&�G <�<S�� �� �/ &* * / �� & �* < �










V�� 
��
��*<�<S���/ &* * / ����* <�














V����
��
&� *<�<S���!.�*/��&�* <�



















V��
��
&� *<<S�� 6 &- / �F�� �* <�





















V��
��
����<S���6 &-/ 































�?;=B��V�
��
����<S���!.�*��! &)M�














�?;=B��V�
��
( C=EMN;LN��
�









































V���
��
(C=EMN;LN��
��







































V��
��
(C=EMN;LN��
����@I L�OM?�CH�� ��� �





 V��
��� &
#; NN? L��AH?M������ 


























 V��
��
/OJ?L�!?HCM?








































V��
��� &
� �� ��������(?S<I;L>�=IHNLIFF?L




V���
��� &
 &� ������ �&�, �=IHNLI FF?L


















 V�
��� U

,:6A>H:� I=: � ;J AA� ED I:C I>6 A� D ;� NDJ G� � #�

 � L >IA�
I G6E9DD G� :ME6CH>DC	� >C8� G:6 A� I >B : � 8AD8@
�� *� �. �* 










































 V � � 
� � �
��*� �. � * 







































 V��� 
���
��*� �. � * 







































 V��� 
���
��*� �. � * 







































 V��� 
���
��*� ������ * % T � , �- . , 








 V ��� 
���
��*� ������* % T � , �- . , 








 V ��� 
���

� � � �� ������M��
���
���	�! LCP? �ECNM
	'OMN�� > > �V��� 
�� �@I L �@CNN CH A

 ��
$ 5�M?������ ?�
$ 5�M�?����� �
�
$5M?������ ��
$5����M�
�����L

#� �����" �9G>K:�JE<G69:�@ >I�CD�"��DCAN�Q�����

��

�����
&��G CA;�&�� �� 





























@LIG �V���
��
U��G CA; ����� 





























@LIG �V���
��

�GCA;�����-FOM�NL;>?�CH�;P;CF;<F?�
-F?;M?�=;FF�@IL�>?N;CFM

 !�.,*�!LCP?M
L�� � �

�& - � ) � )  - � �� � 
) & $ �L

.OHM� !�� �MI@NQ;L?��-F;SM��O>CI � !�M��
MBIQM�JBINI� !�M
�-FOAM�CH NI �- *  &� �MFIN

BA?K�M������
#CI:GC6A�-�-#���
,)'9G>K:H;DGI=:����

��


��


��L>I=�HJ>I67A:�# �
-�-#�>CI:G;68:����AA�9G>K:H�>C8AJ9:�9G>K:G�H�L���L>AA�G:69���.0������"�
��*��#-)���

�HI6C96G9�9>H@H���MI:GC6A�@>IH�;DG���


�6AHD�6K6>A67A:�#.

% �� �$G?F<EC<A��/�� G M> KG : E�M�������
W ����*M��==?MM�NCG?X���(��NL;HM@?L�L;N?

+ � � � �� � 
� 
 � &H N?LH;F� V � �� 
� � �L
��GCA;�����������=IGJ;NC<F?�IHFS�

W ����*M��==?MM�NCG?� W���(� �NL;HM@?L�L;N?� &

�����
	�
�����FHN?G;FV���&�
�� �&
Y����*M��==?MM�NCG?�	���(��NL;HM@?L�L;N?

+& *�  ��/$ � 
 �?AF8@4?�M�&���
��
������*M��==?MM�NCG?�W ����(��NL;HM@?L�L;N?

�JF8DA4?�H8DE<BA�M�������
&�*CNMOGC�)1�����L BG@ E> �.I>>= � V��
����
&�*CNMOGC�#4,,��!��N:E�.I>>=�V����
���
0;H>IH�&!"� !�.,*� IHNLIFF?L� &

�@ILOM?QCNB�*CNMOGC�IHFSV��
�����-'��

��/ /&�=IHNLIFF?L9���
��

� $  + � �
 � @ 5������

7D<H8
V��
��

1 4CCB � ����I<F;� �
��)���7<E>E�
BA?K�M�����

# �  :6IJG:H��CI>��A>8@	��CI>�0>GJH	�-DCN�':8=	���N:6G�L6GG6CIN

U OG ;H ;� 
� � 








V��
��
#�B:<�:MI:GC6A�9G>K:��.=:�7:HI�C6B:�>C�9>H8�9G>K:H

��

���

�<AF8DA4?�7D<H8����M�����
��

<AF8DA4?�7D<H8����������� M�����
��


�<AF8DA4?���7D<H8333 M�����

/-""! -) -$�

���*BT V��
�� V��
��
���*BT V��
�� V��
��
���*BT + �� V���
��

*-�$4<�  -<78B' � 2$<�

*$/$� � � �
 �� � ���� ��

0B? �-LI@?MMCIH;F�;HMQ?L�
*$/ $ ���� 










 V���
��
/�2C>?I��;H>�=IGJIMCN?�=IGJ;NC<F?

*$/ $ ���� 












V���
��
/�2C>?I��;H>�=IGJIMCN?�GCRCHA��JFOM@;L�GIL?

*$/ $ �� � 1 0 �2 C>?I
" > CNI L 












V���
��

$2- �$?HFI=E





 V���
��
@?;NOL?M�JLI@?MMCIH;F�/2%/�IONJON

) B 6 : 8 A �' ?G E ����������� M� �� ���
#C8AJ9:H�9J6A�8DCIGDA�;D G�DK:GA6N�6C9�@:N=DA:�:;;:8IH	�:MIG6�
,!��E6HH�I=GJ�

) 8 A 7 4 ?8 �� � 
 � �� $ � ��M ��������
) B 6 : 8 A �) B 6 > 8 K �������M�������

I >C < � HE:8>6A� :;;:8IH� >C� K >9:D�E GD9J8I>DC �L >I=

� F@; �/=;H�IHFS�V�&� ��
��
P �=6C9�=:A9�H86CC:G�L>I=�����<G:NH86A:H�6C9�JE�ID ��

��E>

477�M���

�9BD�& � ) �EB9FI4D8
���F@;�!;N;��F@;� IFIOL�/=;H

H86CC:G�L>I=����%�8DADJGH�>C8�8DADJG�8DGG:8I>DC

BA?K�M�������

-IQ?L�/=;HH?L�2�V ����
��
1>I=�I=:�A6I:HI�K:GH>DC���H�L�;DG7G><=I�H=6GE�<G:NH86A:�E:G;DGB6C8:��
 A:M>7A:�H86CC:9�>B6<:�9>HEA6N�B6C>EJA6I>DC�DEI>DCH	�EAJH��A:6C�JE	�
:B7DA9:C	�G:H>O:���;A>E�

� B ?B G D�H8DE<BA�BA?K�M�������
"-/,+�$0����� IFIOL�#F;N<?>�
IH FS � V � � � 
� � � IAHG>�?H K �= > M: BEL �

� D F �� 8 C 4 DF@ 8 A F �' DB �
* 6 4 A A 8 D �EB 9FI 4 D8 �M�
����

�� /A> � :F :S BG@ �G>P �@ K:IA B<L� M: ; E> M �?H K � MA > ��F B@ : �
$� =>O> EHI>= �P BMA �MA > �A>EI �H ? �! BKL M�� HF IN M> KL 
�����
$� K: M>= � BG � ./� ! H KF : M�%:GN:KR� BLLN>�� ->JNBK>L� �
���
T� 2 � �H K �:;HO>� , G T R � � � � � �

�����������������
����������!� �
2 &! & � ��� . 0 


 
V �&�� � 
� �
,:6A� I >B : � 8D AD J G� 9 >< >I>O >C < � ;GDB � 6CN� K >9:D� HDJG�
 JAA� �!�� HJEEDGI

2 &! & � ��� . 0 ::V��� 
� �
��� 7 >I� FJ6 A>IN � G:6A� I >B : � 8D ADJ G� 9 >< >I>O >C < � ;GDB � 6CN�
K >9:D� HDJG8:��  JAA� �!�� HJEEDGI

2 &! & � ���� $ � 
 
 

V � � 
� �
 JAA�HJEEDGI�;D G��!��8=>EH:I���DADJG�>B6<:H�86EIJG:9�>G�
A:HH� I=6C� 6� H:8DC9	� BDCD� >B6<:H� >C� G:6A� I>B:� L>I=� 6CN�
K>9:D�HDJG8:��'JAI>I6H@>C<�H�L	�8JI�� �E6HI:�

2 &! &� ���*BGA7���- <E<BA�� � � �L

L >I= � 7 J >AI �>C� ':<6B >M'6HI:G� V� � 
� �

��������
' # - � � & & � ( � ) / -

� >H I6 C I�-JCH������������������������������������������Q�����
2� �� �


 ��������������������������������������������Q�����
2 � � � � �


�������������������������������������� Q������

' / - # � � - ) / ( �
�:AJM: �'JH>8�� DCHIGJ8 I>DC �-:I�K����Q�����
* GD�' >9>�#CI: G;68: �7N�' >8GD9:6A��������Q�����
.:8=CD �-DJC9�. J G7 D �� ���������������������� Q�����

* , ) ! , � ' ' # ( !
�B DH �*GD;:HH>DC6A�������������������������������Q�����
�B DH �*GD;:HH>DC6A�� DB E >A: G����������� Q�����
� A>O ��6H>8������������������������������������������������ Q�����
�:KE68� ��������������������������������������������������Q�
���
�6HN��')- ���������������������������������������������Q�����
-�-�� �0:GH>DC�����������������������������������Q������

* / � & # � �� ) ' � # ( � ' < = �� �

3 ? < : �F 
 
 � � � ��:.;E�:<?2�A6A92@�.C.69./92�� ;

�B>��6H:�*GD�K� ������������������� �*��

#��#�9>H@>����

�>H@�-6AK�0��������������������������� �*��

���#�9>H@QA��

�
�DEN� 0����������������������������� �*��

���#�9>H@�Q����

�9LDG9�*GD�0������������������������*��))-��#�9 >H@>����

�6HN��6A8�*AJH�������������������������*��

���#�9 >H@>����

 >GHI�'D9H�9>H@�����������������������*��
-���#�9>H@>�#�-)
!G6E:K>C:� �������������������������� �*��

�����9>H@Q����
,8AD@>8@� ����������������������������� �*��)#�#��#�9>H@>����

%ADC9N@:� �!������������������������*��
A���9>H@Q���-
 >GHI�'D9H�9>H@� # ���������������������*��)--��#�9>H@>����

'6<>8�1DG@7:C8=�/I>AH�������� �*��)#����#�9>H@>����

-E:8IGJB��BJA6IDG������������ �*��
����#�9>H@>����

-E:8IGJB�!6B:H��>H@���������� �*��
����#�9>H@>����

�C9NH�1DG@7:C8=���/I>AH������*��
�#�� #�9>H@>����

�&#�-"�&&� ":AE��������������������*��

���#�9>H@>�#�-)
�A>E6GI� #� 
�'68�GI����������������� �*���)#��#�9>H@>�#�-)
�A>E6GI� ���R�1>A9A>;:��������������� �*���#�����9>H@>�#�-)
�A>E6GI���
� DD9�����������������������*���
���#�9>H@>����

 >GHI� DCIH��>H@� #������������������� �*�� )#��#�9>H@Q���

 >GHI� DCIH��>H@����������������������*�� 
���#�9>H@Q��-


/ . # & # . # � -
�B >768@. DD AH �������������������������������������� Q�����
�B >7 68@ �*AJH�. �DDAH��JC9 A: ��������������Q�����
� >G: 8 ID GN �)EJH������������������������������������ Q�����
!*� � 2 �����HD ;IL6G: ����������������������������Q�����
':@DC�'6<>8������������������������������������������Q�����
+ J6 GI: G768@ �0��"�*�������������������������� Q�����
&6I:HIK:GH>DC�D;I=>H� 6HI��� 6BDJH�"��768@JE�JI>A>IN�
* G>B 6 ���

���

�" 6G9 �� G>K: �H:IJE����Q����
+ J6 GI: G768@ �.DD AH ��: AJM: ����������������Q�����
2 8DE N �* GD �>C8��=6G9L6G: �������������������� Q�����

0 # � � ) �� ( � �! , � * " # � -
�:AJM: �*6>C I�� ����������������������������������������Q�����
�: AJM: �*6 >C I���� ! � �����������������������������Q�����
,:6A��� ��A6HH>8�������������������������������������� Q�����
-8:C6GN�� C >B 6 ID G �0� ���'7G:F>G:9��Q�����
0 >9:D �� G: 6 ID G;D G� � �� ����������������������Q�����
0 >H I6 �* GD �����'7�G:FJ >G:9 ������������������Q�����

3,.!�-., "//&+$�!0-
 >C6A�1 G > I : G �� .* �"�*�����������������������Q�����
 >C6A�� DEN�0��/%��(:L&DL*G�8:����Q�����
*6<:HIG:6B�����/ �% ��K: GH >DC ������������� Q�����
*6<:HIG:6B ���/ �% ��K: GH >DC ��������������Q������
*6<:H:II:G��������������������������������������������� Q�����
* GD �*6<:0������������������������������������������ Q�
����
* GD �*6<:�0� �� �* GD �� G6L ����������������Q�������
* GD I: M I�����1 �* ������������������������������������ Q�����
* GDL G>I: �����"�*���������������������������������Q�����
1 D G9L D GI= ����!�>C8*G>CI'<G������������Q�����
1 D G9 L D G I= � �� 96: 6A21� <332?���������Q�����



�('-�'-,� �

! � ( � & �%* � 0 $ % /*446&� � � � k� "6(645� � � � � � l � l � l � d

���,-*�+� *�.!�/+� ,-,'*!�$+� *��-$�*+

!%��!&����$!� ,/�.�� � �
"�DGPQR� JMMI�?R�RFC�RUM� J?RCQR�?PPGT?JQ� GL�RFC�@SQW�
UMPJB�MD�"KGE?��%��8FGAF� GQ� FC?BGLE� GL�RFC� PGEFR�
BGPCARGML 

+1&��+!+����*'%� 
��
$MSJB�?�BGQI�N?AICB�RM�RFC�ESLUF?JCQ�UGRF� �%�
M@HCARQ� @C�SQCDSJ�RM�WMS �(P?CKC�4?LBGDMPB�
GLTCQRGE?RCQ�

�*�( !�+�,��$�,+� 
��
(P?CKC�4?LBGDMPB�AFCAIQ�MSR�RUM� ?JRCPL?RGTCQ�RM�
SQGLE�?�KMSQC�DMP�BP?UGLE�

(�*� ��
$?L�WMS� PC?JJW�ECR�?�NPMDCQQGML?J� OS?JGRW�?LGK?RGML�
PCAMPBCP�DMP�SLBCP�]�
��� �(?PW�8FGRCJCW�
GLTCQRGE?RCQ�

.!��'��*��,'*� � �
'?LAW�APC?RGLE�WMSP�MUL�3?TC�TGBCMQ �(P?CKC�
4?LBGDMPB�RPGCQ� FGQ� F?LB�UGRF� 4E@AK� ! MA=OKM�

������������� ��
5FC�QR?PQ�?PC�A?JJGLE�RM�$JGDD�3?KQF?U�UGRF� RFC�
J?RCQR�TCPQGML�MD�RFGQ�?QRPMLMKW�NPMEP?K�

�!*�/'*#+��� � �
+MFL� ,CLLCBW�AFCAIQ�MSR�RFC� J?RCQR�AF?JJCLECP�
RM�" EMA? OK MT �-LPN�

 -%�&'!�� ��
(P?CKC�4?LBGDMPB� R?ICQ�?� JMMI�?R�?��%�NPMEP?K�
RF?R�K?ICQ�RFC�KMBCJJGLE�MD�FSK?L�@CGLEQ�C?QGCP�

��(*'�*�%%!&�� ��
5M@W�4GKNQML�NMGLRQ�RM�RFC�RPSRF� ?@MSR�NMGLRCPQ�
?LB�NMGLRQ�MSR�?�DCU�AMKKML� NMGLRGLE�KGQR?ICQ

.!��'� P� ��
#?AIEPMSLBQ�?PC�TGR?J�RM�WMSP�TGBCM�NPCQCLR?RGMLQ
�
?LB�(?PW�8FGRCJCW�QFMUQ�WMS�RFC� PSJCQ�RM� @?AI�
RFCK�SN�

�%!���'+� ��
&LTGPMLKCLR�T?PG?@JCQ�?PC�MLC�MD�RFC�KMQR�
NMUCPDSJ
� ?LB� JC?QR�SLBCPQRMMB
� N?PRQ�MD�
"KGE?%04�� .?PI�4KGBBW�RCJJQ� GR� JGIC� GR� GQ�

�%'+� �

5FC� QCLQ?RGML?J�4GKML�(PCCL�QFMUQ�WMS�FMU�RM�
BC?J�UGRF�AMJMSP� GL�".04
� NJSQ�RFC�5SP@M�1%�
CVRCLQGML�� )C�Q�EMR� GR�QSQQCB�

&�/+� �
.MPC�?LB�KMPC�CLEGLCCPQ� JC?TC�$MKKMBMPC��5FCPC�
GQ�QRGJJ� LM� @SWCP�?LLMSLACB�DMP�$MKKMBMPC�� 1JSQ�
K?LW�MRFCP�QCLQ?RGML?J� QRMPGCQ�?LB� RFC� FMRRCQR�
NPMBSAR�LCUQ�

!&,�*.!�/
0SP�K?L� GL�"KCPGA?��

��
3�4F?KKQ�.MPRGCP�R?JIQ�RM

.GIC� )?JTMPQML
� @MQQ�MD�*KNSJQC
� RFC�APC?RMPQ�MD�
RFC�UMLBCPDSJ� 'I =CEJA�

#&'/ �/ �,�!�% ��&�� ��
+MJWML�3?JNF�CVNJ?GLQ�UFW�FC�@MSEFR�?�1$
� ?LB�
.?PI�"PLMJB�MD�1MUCP�$MKNSRGLE�QNCASJ?RCQ�ML�RFC�
DSRSPC�MD�RFC�"KGE?�

�

P� � �G0� j
M ����������������������������

C
e ���� ���������������� �

� � H � �� *�

P� � ����������� � �

m� �� m� �� ��m� ��

�?� �� Z
-� *

*����*���+
6QCB� F?PBU?PC�?LB�QMDRU?PC�@?PE?GLQ�

��

�% !�� ��&+/�*+� �

0SP�CVNCPR�N?LCJ� NPMTGBCQ�QMJSRGMLQ�RM�KMPC�MD�WMSP�
PC?J�JGDC�"KGE?�NPM@JCKQ�

+-�+�*!(,!'&+� ��
%MLgR �KGQQ�MSR�ML�WMSP�KMLRFJW�BMQ?EC�MD�F?PB�
"KGE?�D?ARQ�� �QS@QAPG@C�

���#�!++-�+� ��
*D�WMSgTC�KGQQCB�MSR�ML�RFC�AMKNJCRC�QCR�MD��I EC= �
1 DKLLA MN 
� BMLgR �BM�?LWRFGLE�P?QF��+SQR�RSPL� RM�
RFCQC�N?ECQ�RM�MPBCP�?�@?AI� GQQSC�

-+�*��*'-(+� ��
(CR� GL�RMSAF�UGRF�"KGE?�SQCPQ�?PMSLB�RFC�EJM@C�

$�,,�*+� ��
&VNPCQQ�WMSPQCJD�?LB� PC?AF�MSR�RM�DCJJMU�"KGE?LQ�
UGRF�WMSP�MNGLGMLQ�ML� RFC� QR?RC�MD�RFC�"KGE?�
K?PICR�� �WMS� AMSJB�UGL�]���

(-�$!���'%�!&� ��
(P?CKC�4?LBGDMPB� AFCAIQ�MSR�RFC� J?RCQR�JMU�AMQR�
?LB�LM�AMQR�QCPGMSQ�QMDRU?PC�

(*'�-�,� $'��,'*� ��
:MSP�ESGBC�RM�RFC�@CQR�GL�"KGE?�F?PBU?PC
� QMDRU?PC�
?LB�1%�� �AMKNJCRC�UGRF� P?RGLEQ�?LB� QSNNJGCP� GLDM�

�-1!&����.!��� ��
:MSgB�@C�K?B�RM�K?IC�?L�"KGE?� NSPAF?QC� @CDMPC�
PC?BGLE�RFGQ�TGR?J� ?BTGAC�

�'%(�,!,!'&� � �
:MSP�AF?LAC�RM�UGL� ?�]����KMBCK�?LB� DPCC�
*LRCPLCR�?AACQQ�DMP�?�WC?P�

&�0,�%'&, � ��
"BT?LAC�LCUQ�ML�UF?R�UC�F?TC� GL� QRMPC�DMP�WMS� GL�
LCVR�KMLRFgQ� GQQSC�

$MSJB�*K?EGLC���@JMU�WMSP�KGLB �4CC�N?EC���� ,CCN�ML�QRPSKKGLE�U GRF�1?P �5SPL� RM�N?EC����

%N^M�<??H�N;FE?>�
;<ION�;�FIN��<ON�
QB;N�>I?M�CN�G?;H�
NI�SIO��NB?��GCA;�
OM?L�� ;P?�3CH>?L�
;H>�&IBH�'?HH?>S�
N;E?�;�NLCJ�;LIOH>�
NB?�QILF>^M�<CAA?MN�
=IGJON?L� �
H?NQILE�� �6/

".*("�4)011&3�k �*446&����k �"6(645� ����



�� ����

8� �������� P

�$�#�-����+*)� -.�*1 -�/#$.�
(*)/#<.��($"�� 1 )/.;;;

3UMOURS�STILL�ABOUND
� BUT�
THERE� IS�STILL�NO�WORD�ON�WHO�

IS�GOING�TO�BUY�$OMMODORE��
"LTHOUGH�$OMMODORE�6,�ARE�STILL�
OPTIMISTIC
� THERE� IS�NO� INK�ON�A�
CONTRACT
�NOT�EVEN�ANY�DAMP� INK��
8HAT�COULD�THIS�MEAN�FOR�"MIGA�
USERS�THEN 

5HE�ONLY�THING�THAT� IS�CERTAIN�
IS�THAT�NOTHING�IS�CERTAIN��6NTIL�
SOMEBODY�FINALLY�MAKES�PUBLIC�
THEIR�DECISION�TO�BUY�$OMMODORE
�
IT �S �VERY�DIFFICULT�TO�WORK�OUT�WHAT�
IS� LIKELY�TO�HAPPEN��"LTHOUGH�WE�
BELIEVE�THAT�4AMSUNG�ARE�STILL�
INTERESTED
� THERE�MAY�WELL� BE�
OTHER�PLAYERS�ON�THE�FIELD��
$OMMODORE�HAVE�BEEN�GRANTED�AN�
EXTENSION�OF�THE� LIQUIDATION�ORDER
�
BUT�THERE�IS�STILL�NO�CONFIRMED�
BUYER�FOR�THE�COMPANY�

4O�ONCE�AGAIN�"MIGA�USERS�
ARE�LEFT�IN�THE�DARK��5HIS� ISNhT �
REALLY�ANYBODY�S�FAULT
� BUT�HOW�
CAN�PEOPLE�NOT�BE�CONCERNED�
WHEN�THE�COMPANY�THAT�PRODUCES�
THE�COMPUTER�THEY�PROBABLY�HAVE�
SEVERAL�THOUSAND�POUNDS�INVESTED�
IN� IS� LEFT�IN�A�STATE�OF�LIMBO �
)OPEFULLY�SOMEBODY�WILL�SHORTLY�
STEP�IN�AND�END�THIS�CONFUSION
�
OTHERWISE�EVEN�MORE�"MIGA�USERS�
MAY�BE�TEMPTED�AWAY�BY�THE�
PERCEIVED�DELIGHTS�OF�1$S�AND�
"PPLE�.ACS�

0NE�OF�THE�PEOPLE�THAT�WE�
MENTIONED�ON�OUR�NEWS�STORY�LAST�
MONTH�WAS�A�COMPANY�CALLED�
(IAMA
�WHO�ALLEGEDLY�MADE�FRUIT�
MACHINES��4INCE�THEN
�WE�HAVE�
DISCOVERED�THAT�THIS�WAS� IN�FACT�A�
FAKE�� *T�WAS�PRODUCED�BY�A�PERSON�
ON�6SENET�CALLING�HIMSELF�4KIP��
6NFORTUNATELY
�4KIP�IS�NOT�ALONE��
5HERE�HAVE�BEEN�SEVERAL� POSTINGS�
OF�THIS�TYPE
�CLAIMING�TO�CONTAIN�
INFORMATION�ON�WHO� IS�BUYING�
$OMMODORE�AND�WHAT�THEIR�
INTENTIONS�ARE�� *hM�COMPLETELY�
FLUMMOXED�AS�TO�WHY�PEOPLE�
WOULD�WANT�TO�DO�THIS��8HAT�
BENEFIT� IS�THERE�IN�DELIBERATELY�
MISLEADING�PEOPLE �8HAT�TO�THEY�
GAIN�BY�LYING�ABOUT�A�MATTER�SO�
IMPORTANT�TO�SO�MANY�PEOPLE �
"NSWERS
�ON�A�POSTCARD
�TO���
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5 HE�EXODUS�OF�ENGINEERING�STAFF�FROM�$OMMODOREhS�
64�HEADQUARTERS�CONTINUES�UNABATED
�WITH�THE�
NEWS�THAT�%AVE�)AYNIE�HAS� LEFT�TO�JOIN�MULTIMEDIA�

SOFTWARE�PRODUCERS�4CALA��)E�JOINS�+EFF�1ORTER�	WHO� LEFT�
$OMMODORE� IN�.AY
�AND�.IKE�4INZ
�WHO�WROTE�A� LARGE�
PORTION�OF�THE�"MIGAhS�OPERATING�SYSTEM�� *N�FACT
� EIGHT�
OUT�OF�THE�NINE�PEOPLE�IN�4CALAhS�1HILADELPHIA�OFFICE�USED�
TO�WORK�FOR�$OMMODORE
�AND�THE�OTHER�ONE�USED�TO�WORK�
FOR�(71�� %AVE�DESCRIBES� IT�AS� i$OMMODORE�IN�EXILE
�&AST�
COAST�BRANCHj ��5HE�8EST�COAST�BRANCH� IS�THE�$ALIFORNIA�
OFFICE�OF�THE�4AN�.ATEO�4OFTWARE�GROUP
�WHO�DESIGNED�
THE��%��GAMES�CONSOLE
�WHICH�EMPLOYS�A� LARGE�NUMBER�
OF�EX�$OMMODORE�SOFTWARE�AND�HARDWARE�ENGINEERS�

"MIGA�4HOPPER�MANAGED�TO�TRACK�DOWN�%AVE�)AYNIE�
AT�HIS� NEW�OFFICE
�WHICH� IS� APPARENTLY�ABOUT�FIVE�
MINUTES�DRIVE�FROM�THE�$OMMODORE�
HEADQUARTERS� IN�8EST�$HESTER

1ENNSYLVANIA�� 4O�WHY�DID�%AVE� LEAVE�
$OMMODORE � �#ECAUSE�THERE�WAS�NO�
POINT�IN�STAYING�AT�$OMMODORE��5HERE�
WAS�NOTHING�HAPPENING��5HEY�HAD�A�
NUMBER�OF�CHIP�DESIGNS
� BUT�NO�MONEY�TO�
PUT�THEM� INTO�4ILICON�� *�WAS�TRYING�TO�WORK�
AROUND�THIS
� BUT�SOME�DAYS� *�WAS�JUST�
SITTING�AROUND�TWIDDLING�MY�THUMBS�j

%ID�THE�MANAGEMENT�MAKE�ANY�EFFORT�TO�
MAKE�HIM�STAY � i5HEY�MADE�NO�EFFORT�TO�MAKE�
ANYBODY�STAY
j� SAYS�%AVE
��8HEN� *� RESIGNED
� NOBODY�
ATTEMPTED�TO�MAKE�ME�STAY
� AND�NONE�OF�THE�MANAGEMENT�
ATTEMPTED�TO�DISSUADE�ME�j

4O�WHERE�DOES�THIS� LEAVE�THE�"""�CHIPSET � i5HEY�
MADE�NO�EFFORT�TO�KEEP�ANYTHING�GOING��8HEN� *�WAS�
LEAVING
�THEY�WERE�EVEN� PACKING�AWAY�THE�TEST�EQUIPMENT
�
	IN� RESEARCH�TERMS
�� �THEY�ARE� REALLY�A�YEAR�BEHIND�WHERE�
THEY�OUGHT�TO�BE� IN�ORDER�TO�
BE�COMPETITIVE��

%AVE�)AYNIE�WAS� RESPONSIBLE�FOR�DESIGNING�SEVERAL�
PARTS�OF�THE�"MIGA�AND�WAS�WORKING�ON�THE� LONG�AWAITED

"""�	"DVANCED�"MIGA�"RCHITECTURE
�CHIPSET�UP�UNTIL� HE� LEFT��
"LTHOUGH�%AVE�WOULD�NOT�COMMENT�ON�WHAT�HE� IS�NOW�
WORKING�ON
�"MIGA�4HOPPER�BELIEVES�THAT�HE� IS� INVOLVED� IN�
A� PROJECT�TO�PRODUCE�HARDWARE�FOR�AN� INTERACTIVE�57�
PRODUCT�� 4CALA�HAVE� RECENTLY�BEEN�DISCUSSING�SUCH�A�
PROJECT�WITH�(ENERAL� *NSTRUMENTS�

%AVEhS�FUTURE�WORK�FOR�4CALA�WILL� NOT�BE�BASED�ON�THE�
"MIGA
� BUT�HE�FULLY�INTENDS�TO� REMAIN� INVOLVED� IN�THE�"MIGA�
SCENE�AND�WILL� CONTINUE�TO�DEVELOP�SOFTWARE�SUCH�AS�HIS�
EXCELLENT�%ISK4ALV�DISK�REPAIR�AND� RECOVERY�PROGRAM�� )E�
WILL� ALSO�CONTINUE�TO� READ�AND�GET�INVOLVED� IN� THE�6SENET�
"MIGAS�NEWSGROUPS�

4O�WHAT�DOES�%AVE�THINK� IS� LIKELY�TO�HAPPEN�TO�
$OMMODORE � i *� DUNNO�� *� HOPE�SOMEBODY�BUYS� IT�� *�WOULD�

BE�NICE�TO�SEE�THE�"MIGA�FIND�A� HOME�WHERE�SOMEBODY�
TREATS� IT�PROPERLY��8HETHER�THIS�FUTURE� LIES�WITH�
4AMSUNG�OR�SOMEBODY�ELSE
� *� REALLY�DONhT�KNOW�j

*T�S� AN�EXTREMELY�WORRYING�SIGN�THAT�
PREVIOUSLY�COMMITTED� AND�ENTHUSIASTIC�
PEOPLE� LIKE�%AVE�)AYNIE�NO� LONGER�WANT�

TO�WORK�FOR�$OMMODORE�� -OSING�MEMBERS�
OF�THE�TEAM�WHO�WOULD�DESIGN� AND�BUILD�
THE�NEXT�GENERATION�OF�"MIGAS�MEANS�
INEVITABLE�DELAYS
� AND�$OMMODORE� REALLY�

CAN�T�AFFORD�TO� LOSE�ANY�MORE�TIME�� .OST�OBSERVERS�
RECKON�THAT�$OMMODORE� RESEARCH�AND�DEVELOPMENT�IS�
ABOUT�A�YEAR�BEHIND�WHERE� IT�OUGHT�TO�BE� IN�ORDER�TO�BE�
COMPETITIVE�WITH�THE� RAPIDLY� IMPROVING�GRAPHICS�AND�

SOUND�CAPABILITIES�OF�.ACS�AND�1$S�
$OLIN�1ROUDFOOT�	+OINT�.%�OF�$OMMODORE�6,
�BELIEVES�THAT�
iWHOEVER�TAKES�OVER�$OMMODORE�WILL� NEED�TO�TAKE�OVER�
THE�"MIGA�EXPERTISE�� *T�MAY�TAKE�A� LITTLE�TIME�FOR�WHOEVER� IT�
IS�TO� RE�ESTABLISH�THE�DESIGN� TEAM
� BUT� *hM�SURE�THEY�COULD�
DO� IT�PRETTY�QUICKLY�hh

6NFORTUNATELY
� IN�THE�FAST�MOVING�WORLD�OF�COMPUTERS
�
A�DELAY�OF�JUST�A�FEW�MONTHS�CAN�BE�FATAL
� AND�
$OMMODORE�ARE� IN� DANGER�OF�FALLING�EVEN�FURTHER�BEHIND�
THEIR�COMPETITORS�
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EXPORT�1OSTSCRIPT�FILES�� *T�ALSO�HAS�ONE"�NEW�VERSION�OF�WHAT�THE�AUTHORS�

CLAIM� IS�THE�ONLY�TRULY�MULTILINGUAL�
WORD� PROCESSOR�FOR�THE�"MIGA�HAS�
BEEN� RELEASED�

3ASHUMON�VERSION� ��FULLY�
SUPPORTS� LANGUAGES�SUCH�AS�)EBREW�
AND�'ARSI
� AND�ALSO�FULLY�SUPPORTS�����
COLOUR� IMAGES�� *T�CAN�ALSO� IMPORT�AND

OTHER�UNIQUE�FEATURE� IN�THAT� IT�CAN�
EXPORT�4CALA�-INGUA�SCRIPT�FILES�� *T�S�
PRODUCED�BY�AN� *SRAELI� COMPANY�CALLED�
)ARMONY4OFT
�WHO�CAN�BE�CONTACTED�
BY�'AX�ON�����������������
� OR�AT�
THE� *NTERNET�ADDRESS�OF�
HARMONY!CCSG�TAU�AC�IL�

����*($)�/ �� �����/*�+�-'$�( )/
1%�COMPANY�%OMINATOR�0NE�HAVE�BEEN� BURGLED
� AND�ONE�
OF� THE� PIECES�OF�EQUIPMENT� STOLEN�WAS� THEIR�"�����
WHICH� HELD�MOST�OF�THEIR�1%�DISK�COLLECTION��5HIS�MEANS�
THAT�THEY�WILL� NOT� BO�ABLE� TO� FULFIL� ANY�ORDERS�UNTIL� THEY�
HAVE�GOT�A�NEW�MACHINE
� SO�PLEASE�DON�T�ORDER�FROM�
THEM��"NYBODY�WHO�HAS�ALREADY�ORDERED�WILL�GET�A�
REFUND��5HEY�HOPE�TO� BE�BACK�UP�AND�WORKING�AGAIN�
WITHIN� TWO�MONTHS�

5HE� 'EDERATION�"GAINST�4OFTWARE�5HEFT� 	'"45
� IS� TAKING�
ITS�FIGHT� AGAINST�SOFTWARE� PIRACY�TO�PARLIAMENT� IN�AN�
ATTEMPT� TO�GAIN�GREATER�POWERS�� '"45�ARE�HOPING�TO�
PERSUADE� THE�GOVERNMENT�THAT�THE�CURRENT� LEGISLATION� IS�
NOT�EFFECTIVE� IN�COMBATING�PIRACY� IN� THE�4O)O�	4MALL�
OFFICE�)OME�OFFICE
�ENVIRONMENT�� '"45�ESTIMATE� THAT� THE�
6,�COMPUTER�INDUSTRY� LOSES�OVER�_����MILLION� EVERY�YEAR�
THROUGH�THE� ILLEGAL�COPYING�OF�SOFTWARE�
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F?TC�QNMICL�UGRF�?PC�KMPC�
MNRGKGQRGA�?@MSR�RFC�DSRSPC�MD�RFC�
"KGE?�RF?L�RFCW�F?TC�@CCL� GL�WC?PQ��
7CPW�DCU�F?TC�CTCP�AMLLCARCB�
$MKKMBMPC�UGRF� RFC�"KGE?�� �RFMQC�
RF?R�BGB
� F?TC�@CCL�QM�BCNPCQQCB�
RF?R�RFCW�OSGR�RFC�E?KC� ?� JMLE�RGKC�
?EM��5F?RgQ� LMR�@CA?SQC�$MKKMBMPC�
BGBLgR �F?TC�QMKC�MD�RFC�@CQR�
CLEGLCCPQ�?PMSLB�� RFCW�BGB��+SQR� JMMI�
?R�FMU�K?LW�RFCW�DGPCB� MTCP�RFC�
WC?PQ�� /M
� GR�Q� @CA?SQC�$MKKMBMPC�
F?TC�@CCL�MSR�MD�RMSAF�� �QCPGMSQJW�
MSR�MD�RMSAF�� *D�*� F?B�?�AMNNCP�DMP�
CTCPW�RGKC� *�U?Q� NSR�MDD�@W�?L�
?PPME?LR�?LB� SLIGLB� PCK?PI�K?BC�@W�
?�$MKKMBMPC�CVCASRGTC� GL� PCQNMLQC

"R�RFC�RGKC�MD�EMGLE�RM� NPCQQ
�RFCPC�
U?Q�QRGJJ� LM�AMLDGPK?RGML�MD�?�@SWCP�
DMP�$MKKMBMPC� *LRCPL?RGML?J
�
?JRFMSEF�RFCPC�UCPC� GLBGA?RGMLQ�RF?R�
LCEMRG?RGMLQ�UGRF�4?KQSLE�UCPC�QRGJJ�
EMGLE�?FC?B�� 4CTCP?J�4?KQSLE�
CVCASRGTCQ�F?TC�TGQGRCB�RFC�8CQR�
$FCQRCP�FC?BOS?PRCPQ�MD�$MKKMBMPC�
?LB�FCJB�BGQASQQGMLQ�UGRF�
$MKKMBMPC�K?L?ECPQ�

"AAMPBGLE�RM�MLC�QMSPAC
� RFC�
+SBEC�BC?JGLE�UGRF� RFC� JGOSGB?RGML�
MPBCP�F?Q�EGTCL�$MKKMBMPC�?�RFPCC�
UCCI�CVRCLQGML
� @SR�UGRF�RFC�
AMLBGRGML�RF?R�RFC�?QQCRQ�MD�RFC

RM�?�OSCPW
� *�UMSJB� F?TC�CLMSEF�
DSLBQ�?R�RFGQ� NMGLR�RM�MUL�?@MSR�?�
BMXCL�DSJJW�COSGNNCB�����Q��"LB� *�
?K�D?P�DPMK�?JMLC�� �*� ?LB�KW�
QR?RCQGBC�AMKP?BCQ�F?TC�@CEECB�
?LB�NJC?BCB�UGRF� @GE�$�DMP�WC?PQ�RM�
R?IC�K?PICRGLE�?LB�RFC� P?@GB�"KGE?�
AMKKSLGRW�KMPC�QCPGMSQJW
� @SR�RM�LM�
?T?GJ��5FC�@GE�#?F?KG?L�@P?QQ�UCPC�
SLPC?AF?@JC
� ?LB�?NN?PCLRJW�Q?R�
@?AI�?LB�KGJICB�RFC�AMKN?LW�BPW�� *�
UMSJB� @C� QSPNPGQCB�RM� JC?PL�RF?R�
?LWMLC�ML�RFC�#M?PB�MD�5PSQRCCQ�U?Q�
UCJJ� ?AOS?GLRCB�CLMSEF�UGRF�RFC�
QWQRCK�RFCW�N?PCLRCB�RM� ILMU�RFCGP�
KMSQC�DPMK�?�FMJC� GL�RFC�EPMSLB�

4M�LMU� JGOSGB?RGML� GQ� GL�DSJJ�
QUGLE��5FC�MLJW�?LVGCRW�RF?R� *� ?K�
FC?PGLE�?@MSR� GQ�RF?R�$�UGJJ� QMKCFMU

AMKN?LW�?PC�QMJB�RM�RFC�FGEFCQR�
@GBBCP��5FCPC�?PC�?JQM�RFMSEFR�RM�@C�
?PMSLB� QCTCL�AMKN?LGCQ�@GBBGLE�
DMP�RFC�?QQCRQ
� ?JRFMSEF�RFC� GBCLRGRW�
MD�RFC�MRFCP�@GBBCPQ� GQ�LMR�ILMUL�?R�
RFC�KMKCLR�

"AAMPBGLE�RM�$MJGL�1PMSBDMMR
�
+MGLR�.%�MD�$MKKMBMPC�6,
� h8C�?PC�
?U?PC�RF?R�?L� LSK@CP�MD�BGQASQQGMLQ�
?PC�AMLRGLSGLE�� 5FC� JGOSGB?RGML� GQ�
MLEMGLE� GL�RFC�#?F?K?Q
� @SR�UC�?PC�
AMLRGLSGLE�UGRF� @SQGLCQQ� ?Q�SQS?J��

0LC�?PC?�RF?R�F?Q�AMLACPLCB�
K?LW�"KGE?�MULCPQ� GQ�RFC�
K?GLRCL?LAC�MD�CVGQRGLE�K?AFGLCQ�

F?LE�ML�RM� ?�N?PR�MD�RFC�"KGE?�
RCAFLMJMEWgQ�DSRSPC��5F?R�UMSJB�@C�?�
JGRCP?J� BP?E��8C�?JJ� FMNC�RF?R�RFC� LCU�
N?PCLR�UGJJ� PC?JGQC�RF?R�UF?R�?JJ�RFC�
AMKKSLGRW�U?LRQ� GQ�QMKCMLC�RM�
JMTC
�RM� PCQNCAR
� RM�NP?GQC��"BTGAC�RM�
RFC�LCU� J?LBJMPBQ �1SQF�RFC�B?KL�
QWQRCK�?FC?B�UFCPC� GR�QFMSJB� @C
�
?LB�WMS�UGJJ� @C�FMLMSPCB� ?KMLE�
FCPMCQ�� 3CKMTC�RFC�QR?GL� JCDR�@W�?�
AMKN?LW�RF?R�Q?BJW�LCTCP�
SLBCPQRMMB� RFC�"KGE?�

$MKKMBMPC� 6,�AJ?GK�RF?R�RFCPC�?PC�
QSDDGAGCLR�QRMAIQ�MD�LCU�K?AFGLCQ�RM�
J?QR�SLRGJ�4CNRCK@CP
� @SR�UF?R�?@MSR�
K?AFGLCQ� LCCBGLE�PCN?GP�MP�
PCNJ?ACKCLR�N?PRQ � *$-
�UFM�F?LBJC�
RFC�U?PP?LRGCQ�ML�@MRF�"KGE?������
?LB�$%���K?AFGLCQ
� F?TC�F?B�LM�
RPMS@JC� GL�ECRRGLE�FMJB�MD�
AMKNMLCLRQ
� ?LB�RFGLI� GR�SLJGICJW�
RF?R�RFCPC�UGJJ� @C� ?LW� GL�RFC�LC?P�
DSRSPC��"R�RFC�KMKCLR
� K?AFGLCQ�?PC�
@CGLE�PCN?GPCB� ?LB�K?GLR?GLCB�
LMPK?JJW
� ?LB� GR�QCCKQ�SLJGICJW�
RF?R�RFGQ�QGRS?RGML�UGJJ�AF?LEC� GL� RFC�
LC?P�DSRSPC�

* E N
5FC� DGPQR� �7GPRS?J� 3C?JGRW� GL�
&LRCPR?GLKCLR�� AMLDCPCLAC�UGJJ� @C�
FCJB� ?R� RFC� -MLBML�/MTMRCJ� DPMK�
��RF� RM� ��RF� 4CNRCK@CP�� 5FGQ�
QFMU�UGJJ� DC?RSPC�@MRF� RFC� J?RCQR� GL�
7GPRS?J� 3C?JGRW�	73
�RCAFLMJME�� DPMK�
?�UGBC� P?LEC�MD�CVFG@GRMPQ�?LB�?�
QCPGCQ�MD�CVCASRGTC�@PGCDGLEQ� ?LB�
UMPIQFMNQ�ML�RFC�NMRCLRG?J� MD�73
�
GLAJSBGLE�PCACLR�@PC?IRFPMSEFQ� GL�
BCQGEL� ?LB�KCBGA?J� ?NNJGA?RGMLQ��
8GJJ� RFCPC� @C�?LW�"KGE?Q�?R�RFC�
QFMU �8FW�LMR� PGLE�(CPPW�.SPP?W�
ML�? ��������������RM�DGLB�MSR�
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"ARGT?� *LRCPL?RGML?J
� NPMEP?KKCPQ�
MD�RFC�LMRCB�KSJRGKCBG?�NPMEP?K�
+ A@ E=LK EJ O�F?TC�?LLMSLACB�RFC�
PCJC?QC�MD�?� PCKMRC�NJ?WCP��5FGQ�
UGJJ� ?JJMU�?� PCKMRC�K?AFGLC�RM� NJ?W�
.CBG?1MGLR�QAPGNRQ�UGRFMSR�F?TGLE�
RM�PSL�RFC� DSJJ� .CBG?1MGLR�NPMEP?K��
*R�UGJJ� ?JQM� ?JJMU�QAPGNRQ�RM�@C�
SNB?RCB�MP�LCU�QAPGNRQ�QCLR�MTCP�?�
LCRUMPI�MP�KMBC� JGLI��"ARGT?�?PC�
ML�b�������������
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*D�WMS�LCCB�RFC� QMPR�MD�D?AGJGRGCQ�
RF?R�RFC�1CPQML?J�"LGK?RGML�
3CAMPBCP�	PCTGCUCB�ML� N?EC���
�
A?L�MDDCP
� @SR�A?L�R�?DDMPB�RFC�NPGAC�
R?E
� F?TC�?�UMPB�UGRF�"SRMK?RGA�
5CJCTGQGML��5FCW�QNCAG?JGQC� GL�
RP?LQDCPPGLE�AMKNSRCP�GK?ECQ�RM�
TGBCM�R?NC
� GLAJSBGLE�BGPCAR�
RP?LQDCPQ�ML� RM�BGEGR?J� QR?LB?PB�
TGBCM�R?NCQ��"SRMK?RGA�5CJCTGQGML�
?PC�ML�b����� ���������
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#JGRRCPQMDR�?PC�LMU�QCJJGLE�1?@JM
� ?�
1"-�CLAMBCP� DMP�RFC�1GA?QQM�
EP?NFGAQ�@M?PB�� 5FGQ�EGTCQ�
$MKNMQGRC� ?LB� 4�7GBCM�MSRNSRQ�
QSGR?@JC� DMP�SQC�UGRF� ?�(CLJMAI�MP�
7GBCM�3CAMPBCP�� "JQM� GLAJSBCB� GQ�?�
TCPQGML� MD�+= EJ=? OK M�� ?L� ?LGK?RGML�
?LB�EP?NFGAQ� N?AI?EC��5FC�1?@JM�
AMQRQ�]�������� #JGRRCPQMDR� ?PC�ML�
b�������������

� � "6�I<�� � & � �
#PSAC�4KGRF� #MMIQ�F?TC� PCJC?QCB�
5KMG>AJ?D� � ��� OK �8��UFGAF�RFCW�
AJ?GK�AMTCPQ� hCTCPWB?W�SQ?EC�MD�
RFC�8MPI@CLAF� GL� QRCN�@W�QRCN�
RCPKQ�i�5FGQ� GQ�?JQM�?AAMKN?LGCB�
@W�?� QCPGCQ�MD�RSRMPG?JQ�ML� QS@HCARQ�
QSAF�?Q�QCRRGLE�SN�WMSP�"KGE?�?LB�
SQGLE�AMKKMBGRGCQ��5FC�@MMI�
QFMSJB� @C�?T?GJ?@JC�DPMK�?LW�
BCACLR� @MMIQRMPC�� #PSAC�4KGRF�
#MMIQ�?PC� ML�b�������������

,LCG?L;�AI?M�JLI
#?LLCP@PGBEC�1GA�
F?TC�?LLMSLACB�RF?R�
RFCW�UGJJ� @C�
K?PICRGLE�RFC�
1PGKCP?1PM�U?V�
QS@JGK?RGML� NPGLRCP��
5FC�MPGEGL?J�1PGKCP?�
U?Q�QMKCUF?R�
PCTMJSRGML?PW�GL� RF?R�
GR�@PMSEFR�?�
NPCTGMSQJW�GLAPCBG@JW�
CVNCLQGTC�DMPK�MD�
NPGLRGLE�BMUL�RM�?�

PC?QML?@JC� NPGAC�� *L�D?AR
�+CDD�8?JICP�JGICB� GR�QM�KSAF�RF?R�
FC�E?TC� GR�?�QRMLIGLE����� GL� RFC�.?W� GQQSC�

5FGQ�LCU�TCPQGML�MD�RFC�1PGKCP?� GQ�QMKCUF?R�KMPC�
CVNCLQGTC�	UGRF�?�331�MD�]�
���

� @SR�RFC�K?GL�
GKNPMTCKCLR�GQ�?�QCPGMSQ�SNEP?BC� GL�RCPKQ�MD�PCQMJSRGML��
5FC�1PM�KMBCJ� A?L�LMU�NPGLR�?R�?�K?VGKSK� PCQMJSRGML�MD�
����@W�����BNG
� ?�BMS@JGLE�MD�RFC�FMPGXMLR?J� PCQMJSRGML��
"JRFMSEF
� SQGLE�RFC�1PGKCP?� GQ� LMR�AFC?N�	UGRF� ?�AMQR�MD�
?PMSLB�]�����NCP�N?EC

� @SR�GRgQ�?� JMR�AFC?NCP�RF?L�MRFCP�
U?V�QS@JGK?RGML� NPGLRCPQ
�UFGAF� QR?PR�?R�?PMSLB�]�
����� ��
#?LLCP@PGBEC�1GA�?PC�ML�U�������������

5FC�SNEP?BCB�1PGKCP?�NPGLRCP�

 IH�N�@ILA?V�NB?�MBIQ
0LAC�?E?GL
�RFC�'SRSPC�&LRCPR?GLKCLR�4FMU�UGJJ� @C�
J?LBGLE� GL�RFC�TGAGLGRW�MD�&?PJQ�$MSPR��� GL� J?RC�0ARM@CP��"JJ�
K?LLCP�MD�UCGPB�?LB�UMLBCPDSJ� RFGLEQ�UGJJ� @C�RFCPC
�
GLAJSBGLE�?�QNCAG?J�$%�?PC?�UFCPC�WMS�A?L�RPW�MSR�RFC�
J?RCQR�BCTCJMNKCLRQ� GL�$%�RCAFLMJMEW
� ?�(?KCQ�?PA?BC�
	(?KCQ �8F?R�?PC�RFCW �� �&B
�?LB�T?PGMSQ�MRFCP�"KGE?�
PCJ?RCB�RCAFLMJMEGA?J�RWNC�RFGLEQ��5FCPC�UGJJ� ?JQM�@C�?L�
"KGE?�RFC?RPC�UFCPC�WMS�A?L�?QI�?UIU?PB�OSCQRGMLQ�MD�
T?PGMSQ�UCJJ�ILMUL�"KGE?� NCMNJC
� GLAJSBGLE�RFC�QR?DD�MD�
RFGQ�K?E?XGLC�?LB�MSP�QGQRCP�K?E?XGLC��I EC= �$KMI=O�

"Q�WMS�UMSJB�CVNCAR
� RFCPC�UGJJ� ?JQM� @C�?� NPMDSQGML� MD�
BC?JCPQ�BGQNJ?WGLE�RFCGP�EMMBQ
� ?LB�RFC�'&4� GQ�?JU?WQ�?�
EMMB� NJ?AC�RM�NGAI�SN�?�@?PE?GL�� 5FC�'&4�PSLQ�DPMK�
0ARM@CP���RF�RM�0ARM@CP���RF��5GAICRQ�AMQR�]�� GL�?BT?LAC�
MP�]��ML�RFC�B?W��5FC�RGAICR�FMRJGLC� GQ�ML�b�����������

� H N ? L N ; C H G ? H N

&?PJQ�$MSPR��
��QE
 � � QE�-@QL?BO�����

� 
.IG�L��GCA;�Z�G;=�L�,��L�� 
C�L��IHMIF?M� �

/NCFF�HI�<OS?L�@IL��IGGI>IL?

".*("�4)011&3�k �*446&����k �"6(645� ����



�� ����

��=� 9 -*7 �
 0-6
1ROJECTION�57S�ARE�BEGINNING�TO�
CREEP� INTO�THE�HOME
� AND�$ITIZEN�
HAVE� LAUNCHED� A�NEW�MODEL�WHICH�
COULD�ALSO�BE�USED�WITH� AN�"MIGA��
5HE�$ITIZEN���1$� -$%�PROJECTOR�
CAN�PROJECT�AN� IMAGE�OF�UP�TO�����
INCHES� ACROSS
� ALTHOUGH�YOU�WILL�
NEED�TO�BE� IN�A�DARKENED� ROOM�TO�
SEE�ANY�IMAGES�BIGGER�THAN���
�
INCHES�� *T�CAN�WORK�FROM�ANY�
COMPOSITE�VIDEO�SIGNAL
� SO�YOU�
COULD�EVEN�PROJECT�YOUR�FAVOURITE�
VIDEO�ON�TO�THE�WALL�OF�YOUR�
NEIGHBOURS�HOUSE�� 5HE���1$� IS�
DISTRIBUTED�BY�7ISUAL�1RODUCTS�ON�
A �������������

�-$/$��'
�(!$9+�A.F!B=K
5HE�ONLINE�SERVICE�$OMPU4ERVE�
HAS�ANNOUNCED�THAT� ITS�
MEMBERSHIP� ROSTER�HAS�JUST�
PASSED�THE�TWO�MILLION�MARK�WITH�
OVER���
����USERS� BASED� IN�THE�
6,��5HEY�HAVE�ALSO�ADDED� REVIEWS�
OF�6,�BOOKS
� FILMS�AND�PLAYS�TO� ITS�
RANGE�OF�SERVICES��5HESE�WILL�
INCLUDE�����WORD� REVIEWS�OF�THE�
TOP�TEN�FILMS�CURRENTLY�SHOWING� IN�
THE�6,�AND� REVIEWS�OF�NEW�
RELEASES��"�DATABASE�OF�#RITISH�
BOOKS� IN� PRINT�HAS�ALSO�BEEN�
ADDED
� ENABLING�YOU� TO�SEARCH�FOR�
BOOKS�BY�SUBJECT
� TITLE�OR�AUTHOR��
'URTHER�DETAILS�FROM�$OMPU4ERVE�
ON�e�������������

. 
 0 ' . / % � � � � � �	 � (

� 1 31 ) �1 �78-
5HE�%ATA�#USINESS�HAVE� LAUNCHED�
A� NEW�RANGE�OF�i'UNj�MOUSE�MATS
�
WHICH� INCLUDE� A�VARIETY�OF�DESIGNS�
RANGING�FROM�#OOBS�TO�GLEAMING�
MALE�TORSOS��0THER�DESIGNS� INCLUDE�
A�CUTE� PIG�	WHICH�HAS�WON�THE�
HEART�OF�"MIGA�'ORMAT�ART�EDITOR�
4UE�8HITE
�AND�A�SPILT�CUP�OF�
COFFEE��5O�FURTHER�EMPHASISE�THE
�
ERM
� iFUNj� ASPECT�OF�THE�MATS
�
THEY�ALL� AVOID�THE�TRADITIONAL�
SQUARE�SHAPE� IN�FAVOUR�OF�VARIOUS�
CURVES� AND�CURIOUS�BUMPS��5HE�
%ATA�#USINESS�ARE�ON�f ������
�������

� 0 & & � � # - + : 3 � 1 � �� �� �

)ELIOS�HAVE�ANNOUNCED�THE�
RELEASE�OF�VERSION���OF�3ESOURCE
�
THEIR�POPULAR�DISASSEMBLER��5HIS�
NEW�VERSION� NOW�FULLY�SUPPORTS�
.EMORY�.ANAGEMENT�AND� 'LOATING�
1OINT�UNIT�CODE
� AS�WELL� AS�
8ORKBENCH���SPECIFIC�CODE��5HE�
USER� INTERFACE�HAS�ALSO�BEEN�
REDESIGNED
�WITH� FLOATING�TOOLBARS�
INSTEAD�OF�MENUS�NOW�BEING�USED��
)ELIOS�ARE�ON�e��������������

�0/�4�#&� +534�"� 1-"9&2
.IDDLESEX�6NIVERSITY�ARE�THE�FIRST�TO�OFFER�A�DEGREE�COURSE�
IN� iTHE� %ESIGN�AND�1RODUCTION�OF�*NTERACTIVE�(AMESj ��5HIS�
ONE�YEAR�.ASTER�OF�"RTS�COURSE�WILL�START� IN�4EPTEMBER�OF�
THIS�YEAR
� AND�A�THREE�YEAR�#ACHELOR�OF�"RTS�COURSE� IS�
PLANNED� TO�START�IN� ������ #OTH�COURSES�WILL� COVER�DESIGN
�
PROGRAMMING
� MUSIC
� AND�THE�BUSINESS� SIDE�OF�GAMES�
WRITING�AND�PUBLISHING�

1UBLISHERS�SUCH� AS�%OMARK�ARE� INVOLVED� IN�THE�COURSE
�
AND�WILL� BE�PROVIDING�BOTH� HARDWARE�AND�WORK�EXPERIENCE��
"CCORDING�TO�PROGRAMME� LEADER�+ULIAN�4ANDERSON
�THERE�
ARE�STILL� PLACES�AVAILABLE�ON�THE�."�COURSE�

"PPLICANTS�SHOULD� HAVE�EITHER�A� PRIOR�DEGREE
� OR�BE�
OVER����AND� HAVE�A�GREAT�DEAL� OF�RELEVANT�EXPERIENCE� IN�
PRODUCING�GAMES�OR�ASSOCIATED�ACTIVITIES�SUCH�AS�MUSIC
�
ANIMATION�OR�OTHER�TYPES�OF�PROGRAMMING� �

$ONTACT�.AUREEN�#URKLE�ON�f ��������������FOR�
FURTHER�DETAILS�OF�BOTH�COURSES�

�$"��0.$) ..� $)�/# �
�*0)/$)"�	*0. 
#USINESS�SOFTWARE� IS� AN�AREA� IN�WHICH�THE�"MIGA�HAS�
ALWAYS�BEEN�SADLY�LACKING
� AND�THIS� IS�ESPECIALLY�TRUE�OF�
ACCOUNTING�SOFTWARE�� 'ORTUNATELY
�"PPLIED�3ESEARCH� ,ERNEL�
ARE�NOW�COMING�TO�THE� RESCUE�WITH�$OUNTING�)OUSE
� A�
COMBINED�ACCOUNTS�AND�BUSINESS�MANAGEMENT�PACKAGE��
5HIS�CAN� COPE�WITH� SUCH�MUNDANE�TASKS�AS�AUDIT�TRAILS
�
BALANCE�SHEETS�AND� PROFIT�AND� LOSS� ACCOUNTS��"DDRESS�
LABELS�AND�MAIL�MERGES�CAN�ALSO�BE�DONE�FROM�WITHIN�THE�
PROGRAM
� AND�4UPERBASE���USERS�CAN�ALSO�WRITE�THEIR�OWN�
ROUTINES�FOR�USE�WITHIN�THE�PROGRAM�

5HE� PROGRAM� REQUIRES��.B�OF�3".�AND�A� HARD� DISK�
5HE�PRICE� IS�_������� 'URTHER�DETAILS�FROM�"PPLIED� 3ESEARCH�
,ERNEL�ON�c ��������������

$C : @> @D < � 0 F > H 8 ; < I
*F�THE�FIRST� LOOK�AT� *MAGINE���	STARTING�ON� PAGE���
� HAS�WET�YOUR�APPETITE�FOR�
GETTING�INTO�SOME�SERIOUS� RAY�TRACING
�YOU�MIGHT�LIKE�TO� KNOW�THAT�.ERIDIAN�
DISTRIBUTION�ARE�OFFERING�AN� UPGRADE�FROM�EITHER�PREVIOUS�VERSIONS�OF�*MAGINE�OR�
OTHER�RAY�TRACING�PROGRAMS�FOR�ONLY�_�������5HEY�ARE�ALSO�SELLING�&SSENCE

VOLUME��� 	WHICH� INCLUDES�
VOLUMES��
� ��AND� 'ORGE
� A�
TEXTURE�MANIPULATION� PROGRAM
�
FOR�THE� SPECIAL� OFFER�PRICE�OF�
_�����

%ONhT �FORGET�THAT�IF�YOU� HAVE�
THE�"MIGA�'ORMAT�*MAGINE���
COVERDISK�	FROM� ISSUE���
�
%ECEMBER�����

�YOU�CAN�ALSO�
UPGRADE�TO� *MAGINE�� �FROM�
'UTURE� PUBLISHING�FOR�ONLY�_����
:OU�WILL� NEED�THE�FORM�THAT�WAS�

*MAGINE���HAS�A�WIDE�RANGE�O F�NEW�FEATURES� PRINTED� IN�THAT� ISSUE�

�2*/4��)&"1&2
4ILICA�HAVE�DROPPED�THE�PRICE�OF�THE�
3ICOH� �����-ASER�PRINTER�TO� UNDER�
_����� �.B�OF�MEMORY�IS� INSTALLED�ON�
THE� PRINTER
� BUT�THIS�CAN� BE�EXPANDED�
TO��.B��5HIS����DPI� SIX�PAGE�PER�
MINUTE�PRINTER�CAN�EMULATE�THE�)1�
-ASERJET� ***� OR�AN� *#.�1RO1RINTER
� BUT� IT�
ALSO�COMES�WITH� A�SPECIALLY�WRITTEN�
"MIGA�PRINTER�DRIVER�

4ILICA�HAVE�ALSO�JUST�STARTED�SELLING�
THE�"MITEK�MODULATOR
�WHICH� PLUGS�
STRAIGHT�INTO�THE� 3(#�SOCKET
� AND�GIVES�
AN� 3'�SIGNAL� SUITABLE�FOR�USE�ON�A�57�
AND�A�COMPOSITE�SIGNAL� FOR�A�MONITOR�
SUCH�AS�THE�����4��5HE�"MITEK�
.ODULATOR�COSTS�_���FROM�4ILICA�ON�A
������������

)9:5-08.3��	�� �>,46,-60
*N�THE�ABSENCE�OF�ANY�OFFICIAL� ANNOUNCEMENT�FROM�
$OMMODORE�6,
�"MIGA�%EALERS�#LITTERSOFT�ARE�NOW�SELLING�
,ICKSTART�AND�8ORKBENCH�����UPGRADE� KITS��5HESE� INCLUDE�
THE� ,ICKSTART�CHIPS
�8ORKBENCH�DISKS� AND� &NGLISH�
MANUALS�� 5WO�VERSIONS�ARE� AVAILABLE�� ONE�FOR����BIT�
MACHINES�SUCH�AS�THE�"���
�"�����AND�"����
�AND�
ANOTHER�VERSION�FOR�THE�"�����AND�"������ 1RICES�ARE�
_������AND�_������� RESPECTIVELY�

8ORKBENCH�����OFFERS�A�VARIETY�OF�NEW�FEATURES�
INCLUDING�DIRECT�SUPPORT�FOR�$%�30.�DRIVES�AND�THE� ABILITY�
TO�HAVE�����COLOUR�SCREENS�ON�NON�"("�SYSTEMS�	AS� LONG�
AS�A����BIT�GRAPHICS�CARD�SUCH� AS�A�1ICASSO� **� IS�FITTED
��
$OMMODORE� HOPE�THAT�THE�FACT�THAT�THIS� NEW�VERSION�OF�
8ORKBENCH�CAN�BE�USED� ON�ANY�"MIGA�	WITH� �.B�OR�MORE
�
WILL� HELP�TO�CUT�DOWN�THE�CONFUSION�AS�TO�WHICH�VERSION� OF�
8ORKBENCH�TO� USE�AND�ENCOURAGE� USERS�TO�UPGRADE�THEIR�
MACHINES�� #LITTERSOFT�ARE�ON�f �������������

 ? 9> � D8 5 � � 1= 9<I
:OU�MAY
� OR�INDEED�MAY�NOT
� BE�
AWARE� THA T�'UTURE�PUBLISHING�
ALSO�PUBLISH� TWO�OTHER�"MIGA�
MAGAZINES�� 5HESE�ARE�"MIGA�
'ORMAT�AND�"MIGA�1OWER
�AND�
THEY�ARE�BOTH�EQUALLY�AS�FAB�
AND�GROOVY�AS�"MIGA�4HOPPER�

5HIS�MONTHhS�����PAGE�
"MIGA�'ORMAT�FEATURES�A�ROUNDd
UP�O F�EVERY�FOOTBALL�GAME�
AVAILABLE
�PLUS�A�JO LLY �NICE�
SEVEN�PAGE�FEATURE�ON�HOW�TO �
GE T�IN TO �"MIGA�ANIMATION�
5HERE�ARE�TWO�COVER�DISKS
� ONE�
O F�WHICH�INCLUDES�A�FU LL�VERSION�
O F�THE�ANIMATION�PROGRAM �
$LARI44"
� WHILE�THE�OTHER�DISK�
CONTAINS� TWO�GAME�DEMOS�

8EMBLEY�*NTERNATIONAL�4OCCER�
AND�"PIDIYA�

"ND�SPEAKING�O F�GAMES
�
"MIGA�1OWER�IS�THE�MAGAZINE�
WHICH�TE LLS �YOU� iEVERYTHING�YOU�
EVER�WANTED�TO �KNOW�ABOUT�
GAMES�BUT�WERE�AFRAID�TO �ASK��j�
5HIS�FEATURES� LOADS�O F�GOOD�
STUFF
� INCLUDING�AN�EXCLUSIVE�
REVIEW�O F�#ANSHEE
�PLUS�
REVIEWS�O F�& LF�.ANIA�AND�
#ENEFACTOR��"ND�THA T�S �EVEN�
BEFORE�YOU�GE T�TO �THE�FEATURE�
ON� i(AMES�5HAT�. IM IC�
3EALITY��� 5HE�TWO�COVERDISKS�
HAVE�DEMOS�O F�& LF�.ANIA�AND�
"PIDIYA
�PLUS�FOUR�O F�THE�BEST�
1%�GAMES�AROUND�
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D?LAW��%�UGNCQ�RF?R�A?KC�UGRF�
RFC�5M?QRCP�4UGRAFCP�����QMDRU?PC�
?PC�@MPGLE�GL�AMKN?PGQML�RM�UF?R�
GQ�AMLR?GLCB� GL�RFC�&KHHTR KK@ �$6�
N?AI?EC�DPMK�4:/&3(:�
*LRCPL?RGML?J��5FCW�QCLB�MSR�?�
Q?KNJC�TGBCM�UGRF�RFC�NPMKM� GD�
WMS�PC� GLRCPCQRCB
� QFMUGLE�RFC�
CDDCARQ� GL� ?ARGML��"JJ� CDDCARQ� ?PC�
PCLBCPCB�?Q�"�����5M?QRCP�
NJ?W?@JC�)".���?LGKQ�MP�?Q�
QGLEJC�DP?KCQ��5FGQ� GQ� GR�DMJIQ�� �?JJ�
MD�RFC��%�UP?NQ�RF?R�WMSgTC�QCCL�
ML�$//�?LB�MRFCP�TCLSCQ��5FC�
NPGAC� GQ� ����
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5M?QRCP�?LB���.@�MP�3".�MP�
KMPC�RM� PSL� GR��0D�AMSPQC
� LCU�'9�
JG@P?PGCQ�?PC� ?JPC?BW� GL�RFC�UMPIQ
�
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�
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?AACJCP?RGML�?LB�CVN?LBCB�
KCKMPW�@M?PBQ� GQ�@CAMKGLE�
?JKMQR�MTCPUFCJKGLE�� /MU�RFCPC�
GQ�?�RPGM�MD�QSAF� DPMK�?�AMKN?LW�
A?JJCB�RFC�"BT?LACB�4WQRCKQ�?LB�
4MDRU?PC� *LRCPL?RGML?J�(PMSN�MSR�
MD�%?JJ?Q
�5CV?Q��"4�4*(�F?Q�
?JPC?BW�K?BC�?� PCNSR?RGML�DMP�
GRQCJD�UGRF�RFC�'?QR-?LC�;��?LB�
#JGXX?PB�@M?PBQ
� ?LB�LMU�?BBQ�
KMPC�KSQAJC�RM� GRQ� JGLC��5FC�
#JGXX?PB��������� QCPGCQ�?BBQ�
?AACJCP?RGML�CVN?LQGML�
NMQQG@GJGRGCQ�RM�RFC�"KGE?������
QCPGCQ� 	�����?LB�����
��5FC�
#JGXX?PB������BMCQ�RFC�Q?KC�DMP�
RFC�"KGE?����������	LM�NPGAC�
WCR�?T?GJ?@JC
��5FC�QN?LIGLE�LCU�
$W@CPQRMPK�QCPGCQ� JMMIQ�RM�@C�RFC�
KMQR�?UCQMKC
� ?LB�?BBPCQQCQ�
RFC�"�����MLJW�� *R�AMKCQ� GL�RFPCC�
DJ?TMSPQ�� ?L�������
� ?LB�
������
� ?LB�?�UFMNNGLE��������
	����
� �����
� ?LB������
�
5FC����
�M@TGMSQJW
�UGJJ� @C�
?T?GJ?@JC� ?Q�QMML�?Q�RFC�������
AFGNQ�?PC� PCJC?QCB��$W@CPQRMPK� GQ�
KMBSJ?P
� ?LB� GQ�AMLDGESPCB�UGRF�
RFPCC�@?QGA� N?PRQ�?R�RFC�QR?PR
�
GLAJSBGLE�?�$?PPGCP�#M?PB
� ?�$16�
KMBSJC
� ?LB�?�.CKMPW�@M?PB��
-?RCP�ML�WMS� A?L�?BB�?�
$MKKSLGA?RGMLQ�.MBSJC� 	4$4*�**�
GLRCPD?AC
� &RFCPLCR�$MLRPMJJCP

)GEF�4NCCB�4CPG?J�1MPRQ
�?LB�?�
$?AFC�.MBSJC� 	QCAMLB� JCTCJ�
A?AFGLE�DMP�CTCL�EPC?RCP�
NCPDMPK?LAC� GLAPC?QCQ
�

*!3�+,!.�0%*#�/5/0!)�"+.�0+�/0!.�1/!./
*D�WMS� F?TC�?�5M?QRCP�QWQRCK�WMSgJJ�
U?LR�RM�AFCAI�MSR�%CT8?PCgQ� LCU�
! MKP OKJ2KK HN��5FGQ�QMDRU?PC� GQ�MLC�MD�
RFC�@CQR�SRGJGRGCQ�RF?R�5M?QRCP�SQCPQ�
A?L�ECR�� *D�WMS�LCCB�FCJN�UGRF�RFC�
GLQR?JJ� NPMACQQ
�WMSgJJ� F?TC�RM�A?JJ�
RFCGP�RCAFLGA?J� QSNNMPR�LSK@CP�DMP�?�
LCU� GLQR?JJ� BGQI�?LB�AMBC�� ! MKP OKJ �
2KKHN� GQ� LMRFGLE� JCQQ�RF?L�?L�
MNCP?RGLE�QWQRCK�DMP�RFC� /CU5CI�
7GBCM�5M?QRCP
� @SR� GR�?JJMUQ�WMS�RM�BM�
KSAF�KMPC�RF?L�WMSgB�CVNCAR�DPMK�
RF?R�T?LR?EC�NMGLR�� +SQR�RM�EGTC�WMS�?�
@?QGA� GBC?�MD�UF?R�A?L�@C�BMLC�DPMK�
RFC�! MKP OKJ2KK HN � GLRCPD?AC
�UCgJJ�
NCPSQC� GRQ� h4CARGML�4CJCARMPQ�i
5FCQC�?PC�K?GL� GLRCPD?AC�@SRRMLQ�
RF?R�BGPCAR�WMS�RM�MRFCP�NMGLRQ� GL� ?L�
?JKMQR�JGKGRJCQQ�FGCP?PAFW��5FCPC�?PC�
LGLC�K?GL�AFMGACQ�

h$MLDGESPCi GQ� ?�QCJCARGML� RF?R�
?JJMUQ�WMS�RM�RCJJ�RFC�QMDRU?PC�UFCPC�
MRFCP�NPMEP?KQ�?PC� JMA?RCB�RF?R�WMS�
KGEFR�U?LR�RM� PSL� DPMK�RFC� GLRCPD?AC�
�'I=CA$6�� �".MK�� ".=EJO�� CRA�
�� *RgQ�
?L�C?QW�NMGLR�?LB�AJGAI�NPMACQQ��
�1PMEP?KQ�� ?JJMUQ�WMS�RM�?ARS?JJW�
?AACQQ� ?LW�MD�RFC�AFMGACQ�RF?R�UCPC�
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$ T hS�GOODBYE�FROM�ME��5HIS
�SADLY
�WILL�
BE�MY�LAST� ISSUE�OF��842,�&3:;;0<	�
*hVE�BEEN�WORKING�ON�THE�MAGAZINE�

EVER�SINCE� ITS� LAUNCH�NEARLY�THREE�AND�A�
HALF�YEARS�AGO
� AND� *hVE�BEEN�PROUD�TO�
EDIT� IT�FOR�THE�PAST����MONTHS
� BUT�NOW�
I T hS�TIME�FOR�ME�TO�GO�� <1LEASE�DONhT �GO�� �
THE�STAFF>��0H
�BUT� *�MUST�� <"LRIGHT
�SHUT�
THE�DOOR�ON�YOUR�WAY�OUT�� �THE�STAFF>�

"S�YOU�LL� HAVE�GATHERED�FROM�THE�
ABOVE
� IT�S�NOT�AS� IF�*hM� LEAVING�YOU�ALL�
WITHOUT�A�GOOD�MAN�TO�CARRY�ON�THE�
STERLING�WORK�� *�M�SURE�3ICHARD
�A�MAN�OF�
INTEGRITY
� BOUNDLESS�ENERGY�AND�WIDE�
"MIGA�EXPERIENCE�	*hM�TOUCHED�� � �&D

�WILL�
STRIVE�TO�MAKE�MORE� IMPROVEMENTS�TO�THE�
MAGAZINE�AND�FURTHER�INCREASE� ITS�VALUE�

/OT�THAT�YOUhVE�HEARD�THE� LAST�FROM�
ME��0H� NO�� *� INTEND�TO�KEEP�MY�HAND� IN
�
WRITING�REVIEWS
� ARTICLES�AND�SO�FORTH� FOR�
THIS�GLORIOUS�TOME�WE�CALL�"MIGA�4HOPPER��
*hM�ALSO�HOPING�TO�BE�ABLE�TO�DEVOTE�MORE�
OF�MY�TIME�TO�JUST�HAVING�FUN�WITH�MY�
"MIGA
� PARTICULARLY� IN�THE�AREA�OF�
PROGRAMMING��4O� IF�*� COME�UP�WITH� ANY�
MARVELLOUS�DISCOVERIES
�YOU�CAN� REST�
ASSURED�THAT� *h LL� BE�PASSING�THEM�ON�TO�
YOU� 	ONE�HAS�TO�MAKE�A� LIVING�SOMEHOW
�

�$OURSE
�WHEN� *� STARTED�HERE� IT�WERE

ALL�FIELDS����WELL
� NOT�REALLY
� BUT�IT�WAS�
CERTAINLY�DIFFERENT��"T�THAT�TIME�THE�MOST�
POWERFUL�"MIGA�WE�HAD� IN�THE�OFFICE�WAS�
AN�"�����RUNNING�8ORKBENCH� �����"T�THAT�
TIME� IT�WAS� PRETTY�MUCH�THE�MOST�POWERFUL�
"MIGA�YOU� COULD�BUY�OFF�THE�SHELF��0UR�FIRST�
ISSUE�S�MAIN�FEATURE�WAS�A� ROUND�UP�OF�ALL�
THE�HARD� DRIVES�AVAILABLE�� /OT�MANY�OWNED�
ONE�THEN
� BUT�AFTER�YEARS�OF�EXTOLLING�THEIR�
BENEFITS�WEhVE�FINALLY�CONVINCED�MOST�OF�
YOU� TO�GO�FOR�THE�HARD�OPTION�

*T�WAS�TWO�AND�A�HALF�YEARS�AGO�THAT�
$OMMODORE�6,�COMMITTED�THEMSELVES�TO�
OPENING�A�NATIONWIDE� NETWORK�OF����
MULTIMEDIA�CENTRES�OVER�THE�FOLLOWING�
THREE�YEARS��8ELL
� AFTER�TWO�CHANGES�OF�
LEADERSHIP�	FROM�4TEVE� 'RANKLIN�TO�,ELLY�
4UMNER�TO� %AVID�1LEASANCE
�THEY�VE�
FINALLY�MANAGED�TO�OPEN�JUST�TWO�� �ONE� IN�
8ALES�AND�ONE� IN�-ONDON�� �NOT
� THANK�
(OD
�STOCKED�WITH�$%57S�AS�ORIGINALLY�
INTENDED�� *� DON�T�FANCY�THEIR�CHANCES�OF�
GETTING�ANOTHER�TEN�GOING�IN�THE�NEXT�SIX�
MONTHS
� THOUGH�

.IND�YOU
� IThS�ANYONEhS�GUESS�WHAT�
THEY�WILL� BE�DOING�IN�THE�NEXT�SIX�MONTHS��
*hM�TOLD
� AS�A�WRITE�THIS
� THAT�AN�
ANNOUNCEMENT�ABOUT�$OMMODOREhS�BUYER�
IS�EXPECTED� IN�THE�NEXT�FEW�DAYS�� *T�S

ABOUT�TIME��$ONSUMER�CONFIDENCE� IN�
$OMMODORE�HAS� REALLY�DROPPED�� �IN� ONE�
RETAIL� OUTLET�*� SPOKE�TO�ONLY�ONE�"MIGA�HAD�
BEEN� SOLD�SINCE�THE� LIQUIDATION� BECAME�
PUBLIC� KNOWLEDGE��1EOPLE�WANT�TO�WAIT�AND�
SEE�WHAThS�GOING�TO� HAPPEN
� BUT�IF�
SOMETHING�DOESNhT�HAPPEN�SOON�THEYhRE�
LIABLE�TO�GO�OUT�AND�BUY�A�COMPUTER�MADE�
BY�A�MORE�STABLE�MANUFACTURER�

5HE�"MIGA� RANGE�AS� IT�STANDS�� �THE�
$%��
� THE�"�����AND�THE�"������ � IS�A�
GOOD� SOLID� ONE
�OFFERING�FAR�MORE�POWER�
THAN�WE�DREAMT�OF�THREE�YEARS�AGO��
/EVERTHELESS
� IT�NEEDS� IMPROVING
� AND�THE�
PRICES
� ESPECIALLY�OF�THE�"�����MODELS
�
NEED�TO�COME�DOWN�� #UT�QUITE�WHAT�THE�
ALL�NEW
�1HOENIX�LIKE�$OMMODORE�WILL� DO� IS�
ANYONE�S�GUESS�� *� CAN�TELL�YOU�ABOUT�THE�
RUMOUR�THAT�THEYhRE� HIRING�A�CERTAIN�EXd
EDITOR�OF�AN�"MIGA�MAGAZINE�TO�ADVISE�ON�
A�TOP�SECRET�6LTRA�4UPER�"MIGA������THAT�
WILL�SIMULTANEOUSLY�FORM�THE�COMPUTING�
CORE�OF�A�MANNED�MISSION�TO�.ARS�
FINANCED� BY�AN� INTERNATIONAL�CONSORTIUM�
INCLUDING�4AMSUNG
� 4ONY
�.*�
� 3UPERT�
.URDOCH
�"5�5
� THE�$*"�AND�"MSTRAD
� AND�
THAT�WILL� BE�ON�SALE� IN� %IXONS�FOR�AROUND�
_����THIS�TIME�NEXT�YEAR�� *� CAN�TELL�YOU�
THAT� IThS� NOT�TRUE��5AKE� IT�EASY�� �7411

�*$./ -*0.���"0' 4>

� ND� I T hS�HELLO�FROM�ME��"S�YOU�
MAY�HAVE�NOTICED
�THINGS�ARE�
CHANGING�AROUND�HERE��$LIFF�
3AMSHAW�	EDITOR�FOR�THE�PAST�SEVENTEEN�

MONTHS
�HAS�DECIDE�TO�LEAVE�THE�
MAGAZINE�AND�THE�POWERS�THAT�BE�	4TEVE�
$AREY�� �OUR�BELOVED�PUBLISHER
� HAVE�
DECIDED�THAT� *hM�THE�ONE�TO�TAKE�OVER�
�842,�&3:;;0<	

'OR�THOSE�OF�YOU�WHO�HAVENhT �BUMPED�
INTO�ME�BEFORE
� *� USED�TO�BE�THE�4TAFF�
8RITER�	TRANSLATION�� GENERAL� DOGSBODY
� TEA�
PERSON�AND�ANYTHING�ELSE�THAT�NEEDS�DOING�
PERSON
�ON�"MIGA�'ORMAT
� OUR�SISTER�
MAGAZINE�� *� DID�THIS�FOR�JUST�OVER�A�YEAR�
AND�PRIOR�TO�THAT�*� HAD�A�WIDE� RANGE�OF�
JOBS
� RANGING�FROM�1$�TELEPHONE�SUPPORT�
TO�WORKING�AS�A�FREELANCE�PHOTOGRAPHER�� *F�
YOUhRE� INTERESTED�	WHICH� *� DOUBT
� *hVE�ALSO�
GOT�A�#"�	)ONS
� IN� PHOTOGRAPHY��2UITE�HOW�
THIS� LOT�MAKES�ME�QUALIFIED�TO�BE�AN�
EDITOR�*� DONhT �KNOW
� BUT�THERE�YOU�GO�

*ThS�CERTAINLY�AN� INTERESTING�TIME�TO�BE�
MADE�THE�&DITOR�OF�#RITAINhS� BIGGEST�
SELLING�SERIOUS�"MIGA�MAGAZINE
�BUT�YOU�
SHOULDNhT �WORRY�ABOUT�THIS�MAGAZINE�
CHANGING�� *� INTEND�TO� KEEP�THE�SAME�MIX�
OF�REVIEWS
� FEATURES�AND�TUTORIALS


ALTHOUGH�YOU�WILL� SEE�SOME�CHANGES� IN�
THE�WAY�THESE�ARE�PUT�TOGETHER�� 0NE�THING
*� REALLY�WANT�TO�DO� IS�TO�FIND�OUT�WHAT�YOU�
THINK�OF�THE�MAGAZINE�� %O�YOU�THINK� IT�
COULD�BE�CHANGED�FOR�THE� BETTER �%O�YOU�
WANT�TO�SEE�MORE�OR� LESS�OF�ANY�PARTICULAR�
ASPECT�OF�"MIGA�USE �1LEASE�WRITE�TO�ME�
WITH�YOUR�THOUGHTS
� OR�CONTACT�US�VIA�THE�
&�.AIL� ADDRESSES�ON� PAGE����

5HIS�MAY�BE�OLD�NEWS�TO�YOU� LOT
� BUT� *�
WAS� RECENTLY�SENT�A�DISK�BY�A� READER
�
CONTAINING�A�PIRATED�COPY�OF�#RILLIANCE��
5HERE� IS� NOTHING�PARTICULARLY�SURPRISING�
ABOUT�THIS�AS
� REGRETTABLY
� PIRACY�ON�THE�
"MIGA� IS�VERY�WIDESPREAD
� AS�ANYBODY�
WHO� READ�OUR�FEATURE�ON�COMPUTER�CRIME�
IN�OUR�4EPTEMBER�ISSUE�WILL� KNOW�� 1IRATED�
PROGRAMS�ARE� iCRACKEDj� 	WHICH�MEANS�
THAT�ANY�COPY�PROTECTION� IS� REMOVED
� AND�
WITHIN� A�COUPLE�OF�DAYS� IT�WILL� BE�
DISTRIBUTED�AROUND�THE�WORLD�BY�PIRATES��
5HE�DISTURBING�THING�ABOUT�THE�CRACKED�
COPY�OF�#RILLIANCE�IS�A�TEXT�FILE�WHICH�WAS�
ON�THE�DISK��5HIS�WAS�BY�SOMEBODY�CALLING�
HIMSELF�i&NTITYj�WHO�BOASTED�ABOUT�HOW�
DIFFICULT�#RILLIANCE�WAS�TO�CRACK
� AND� HOW�
THE�CODE�WHICH�DETECTED�THE�PRESENCE�OF�
THE�DONGLE�WAS�BURIED�DEEP�WITHIN�THE

PROGRAM��5O�QUOTE�FROM�THE�FILE�� �5HEY�
WENT�TO�EXTREME� LENGTHS�TO�MAKE� SURE�
THAT�NOBODY�WOULD�CRACK�IT���� 0F�COURSE
�
THEY�DIDNhT�KNOW�ABOUT�ME�j

"S� IF�THIS� ISN�T�BAD�ENOUGH
� &NTITY�THEN�
GOES�ON�TO�SAY�THAT�HE�THINKS�THAT�
#RILLIANCE�IS�THE�BEST�"MIGA�PAINT�PACKAGE�
AVAILABLE
� AND�THAT�EVERYBODY�READING�THIS�
SHOULD�GO�OUT�AND�BUY� IT�� $OMING�FROM�
SOMEBODY�WHO�HAS�JUST�PROVIDED�THE�
MEANS�FOR�PEOPLE�TO�USE�THE�PROGRAM�
WITHOUT�BUYING�IT
� *� THINK�THIS� IS� RATHER�
IRONIC�� 5HE�SIMPLE�TRUTH�OF�THE�MATTER� IS�
THAT�THIEVES� LIKE� &NTITY�AND�HIS�
�COLLEAGUESj� ARE�HURTING�THE�"MIGA�BY�
DEPRIVING�COMPANIES�SUCH� AS�%IGITAL�
$REATIONS�	THE� PUBLISHERS�OF�#RILLIANCE
�OF�
MONEY�FROM�THE�SALES�OF�THEIR�PROGRAMS�� *F�
THEY�DON�T�MAKE�MONEY�ON�THESE�
PROGRAMS
� THEY�WON�T�BE�ABLE�TO�AFFORD�TO�
DEVELOP�NEW�ONES��5HEREhS�NO�DOUBTING�
THAT�&NTITY� IS�A�GOOD�PROGRAMMER
� BUT�WHY�
IS� HE�WASTING�HIS�OBVIOUS�TALENTS�ON�
STEALING�OTHER�PEOPLE�S�WORK �8HY�ISN�T�
HE�WRITING�HIS�OWN�PAINT�PROGRAMS � *F�THIS�
ORGANISED�NETWORK�OF�PIRATES�CONTINUES
�
THEY�WILL� EVENTUALLY�HAVE�NOTHING� LEFT�TO�
STEAL�� #UT�WILL� THEY�CARE � *� DOUBT�IT��%4.3
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MPC�RF?L����KGJJGML� NCMNJC�F?TC�?AACQQ�
RM�RFC� *LRCPLCR
� SQGLE�KMPC�RF?L�MLC�
KGJJGML�AMLLCARCB�AMKNSRCPQ
� ?LB� GR�

F?Q�@CCL�CQRGK?RCB�RF?R�RFCW�?PC�@CGLE�HMGLCB�@W�
QMKCUFCPC� GL�RFC� PCEGML�MD�MLC�KGJJGML�NCMNJC�
CTCPW�KMLRF��"UCQMKC
� GQLgR � GR��5FC� *LRCPLCR� GQ�
RFC�UMPJB�Q�@GEECQR�AMKNSRCP�LCRUMPI
�KMPC�
NPCAGQCJW� GR� GQ�?�LCRUMPI�MD�AMKNSRCP�LCRUMPIQ�� *R�
GQ�N?PR�MD�RFC� *LDMPK?RGML�4SNCPFGEFU?W�RF?R�GQ�
PCTMJSRGMLGQGLE�RFC�U?W�RF?R� GLDMPK?RGML� GQ�
BGQNCPQCB
� JGRCP?JJW�?R�WMSP�DGLECPRGNQ�?PC�
(GE?@WRCQ�MD�B?R?�HSQR�U?GRGLE�DMP�WMS�RM�NSJJ�RFCK�
MSR�MD�$W@CPQN?AC�?LB�ML�RM�WMSP�"KGE?�

"LB�UC�PC�LMR�R?JIGLE�@MPGLE�?LMP?I�DMBBCP�FCPC�
CGRFCP
� ?JRFMSEF�RF?RgQ� MSR�RFCPC� GD�WMS�U?LR�GR��UC�
?PC�R?JIGLE�?@MSR�CJCARPMLGA�K?E?XGLCQ
� DGLC� ?PR
�
FMKC�QFMNNGLE�@W�KMBCK
� AF?RRGLE� GL� PC?J�RGKC�
UGRF� NCMNJC�ML�RFC�MRFCP�QGBC�MD�RFC�UMPJB
� NJ?WGLE�
KSJRG�SQCP�E?KCQ
�
JC?PLGLE�RM�NJ?W�RFC�
ESGR?P
�UC?RFCP�PCNMPRQ
�
PCAGNCQ�DMP�@PCUGLE�@CCP
�
ECRRGLE�RFC� J?RCQR�NS@JGA�
BMK?GL� QMDRU?PC�DMP�WMSP�
"KGE?
� DGLBGLE�MSR�FMU�
RM�K?IC�?L�MPGE?KG�
C?PUGE��"LB� JCRgQ�LMR�
DMPECR�UF?R� GQ� NMQQG@JW�
RFC�EPC?RCQR
RCAFLMJMEGA?J� ?BT?LAC�MD�
RFC���RF�$CLRSPW�� �
&JCARPMLGA�.?GJ��0LAC�
WMS� ?PC�AMLLCARCB� RM�RFC�
*LRCPLCR�WMS�A?L�QCLB�
&K?GJ� ?APMQQ�RFC�UMPJB
� GL� ?L� GLQR?LR��8F?RCTCP�WMS�
U?LR�GQ�U?GRGLE�DMP�WMS�ML� RFC�/CR
� ?LB� *gJJ�RCJJ�WMS�
FMU�RM�EM�?@MSR�DGLBGLE� GR�?LB� SQGLE�GR�

, ��  !+,'*1�'�� !,��$$
5FC� *LRCPLCR�QR?PRCB� JGDC�U?W�@?AI� GL������RF?LIQ�
RM� ?�64�BCDCLAC�BCN?PRKCLR�@W�RFC� L?KC�MD�RFC�
%CDCLAC�"BT?LACB� 3CQC?PAF�1PMHCARQ�"ECLAW
� MP�
%"31"�DMP�QFMPR
� ?LB�U?Q� NPGK?PGJW�DMP�KGJGR?PW�
PCQC?PAF� NSPNMQCQ��5FCPC�UCPC�MLJW�DMSP�
AMKNSRCPQ
� MP�LMBCQ
� ML�RFC� LCRUMPI�?R�RFGQ�C?PJW�
QR?EC
� ?LB� GR�@CA?KC�ILMUL�?Q�RFC�%"31"/&5�
UFGAF�U?Q�QMML� QFMPRCLCB�RM�"31"/&5��5FC�
AMKNSRCPQ�UMSJB�CVAF?LEC� GLDMPK?RGML�TCPW�
OSGAIJW
� ?LB� QM�RFC�QAGCLRGQRQ�MD�"31"�AMSJB�QF?PC�
AMKNSRCP�D?AGJGRGCQ� ?LB� PCQC?PAF�K?RCPG?J� MTCP�JMLE�
BGQR?LACQ�� #W������"31"/&5�F?B�EPMUL�RM� ���
LMBCQ
� ?LB� GRQ�SQCPQ�UCPCLgR�HSQR�CVAF?LEGLE�
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�?LB�
GRQ� SQC�@CA?KC�CTCP�
KMPC�BGTCPQC� ?LB� JCQQ�
ACLRP?JJW�AMLRPMJJCB� 	MP�
GLBCCB�AMLRPMJJ?@JC
�RFC�
LCCB�RM�QCN?P?RC�RFC�
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� ?LB�
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/AME��$*9
1HONE���������������
&MAIL��CIXADMIN!CIX�COMPULINK�CO�UK�
$HARGES�� 3EGISTRATION�FEE�_������
_�����PER�HOUR�	.ON�'RI� ����AM�TO�����PM
�
_�����PER�HOUR�	ALL� OTHER�TIMES


/AME��%EMON� *NTERNET�-TD�
$ONTACT��1HONE��������������
&MAIL�� INTERNET!DEMON�NET�
$HARGES�� 3EGISTRATION�FEE�_������
_������PER�MONTH

/AME��5HE�%IRECT�$ONNECTION�
$ONTACT��1HONE��������������
&MAIL��HELPDESK!DIRCON�CO�UK�
$HARGES��3EGISTRATION� �����
4TANDARD�ACCOUNT�_������PER�MONTH�
&NHANCED�ACCOUNT�_������PER�MONTH

/AME��&6NET�	(#

$ONTACT��1HONE�������������
$HARGES��'ROM�_������PER�QUARTER

/AME�(REEN/ET
$ONTACT�� 1HONE��������������
&MAIL��SUPPORT!GN�APC�ORG�
$HARGES��3EGISTRATION�FEE�_������.ONTHLY�
CHARGE�OF�_�����PLUS��P�PER�MINUTE

/AME��1IPEX�-TD�
$ONTACT�� 1HONE�������������
&MAIL��PIPEX!PIPEX�NET�
$HARGES��$ONTACT�1IPEX�FOR�DETAILS
� �

/AME��(ENESIS�1ROJECT�-IMITED�
$ONTACT�� *1HONE�� �����������

&MAIL��SALES!GPL�COM�
$HARGES�� 3EGISTRATION� FEE�_������
_������PER�MONTH

�����������
��
$YBERSPACE�� �THE� �VIRTUAL�WORLDj� THAT�
EXISTS� INSIDE�COMPUTER�NETWORKS��
*NFORMATION�4UPERHIGHWAY�� �A�TERM�
USED�TO�DESCRIBE�THE�THE�PROCESS�BY�
WHICH�SERVICES�SUCH�AS�THE� *NTERNET
�
VIDEO�ON�DEMAND
� HOME�SHOPPING�
ARE�SUPPLIED�1LEASE�NOTE�THAT�ANYBODY�
USING�THIS�RATHER�NAFF�PHRASE� IN�"MIGA�
4HOPPER�WILL� BE�SHOT�
-"/�� �A�-OCAL�"REA�/ETWORK� IS� A�DATA�
NETWORK�THAT�SERVES�A�SMALL�
GEOGRAPHICAL� AREA
� SUCH�AS�A�SINGLE�
COMPANY�OR�OFFICE�
/ET�� �ANOTHER�WORD� FOR�THE� *NTERNET��
/0%&�� �A�COMPUTER�ATTACHED�TO�A�
NETWORK�
111�� �1OINT�TO�1OINT�1ROTOCOL�ALLOWS�A�
COMPUTER�TO�USE�5$1�*1�WITH�STANDARD�
TELEPHONE� LINES�
461�� �4ERIAL� -INE� *1� IS�A� PROTOCOL�THAT�
ALLOWS�A�COMPUTER�TO�USE�THE� *NTERNET�
1ROTOCOLS�BY�MEANS�OF�A�STANDARD�
TELEPHONE� LINE�
5EAPOT�� �SOMETHING�THAT�8AVEY�%AVEY�
IS�TOTALLY�OUT�OF�MOST�OF�THE�TIME�
8"/�� �A�8IDE�"REA�/ETWORK� IS�A�DATA�
NETWORK�THAT�SERVES�A� LARGE�
GEOGRAPHICAL� AREA�

���
������������	���
8HAT�IS�THE�*NTERNET 
5HE� *NTERNET�IS�A�NETWORK�OF�
COMPUTER�NETWORKS
� PROVIDING�
AN� INCREDIBLE� RESOURCE�OF�
INFORMATION�
8HAT�DOES�IT �DO 
*T�CONNECTS�COMPUTER�NETWORKS�
AROUND�THE�GLOBE
� AND�OFFERS�
YOU�THE�CHANCE�TO�CONNECT�TO�
THOSE�NETWORKS�AND�MAKE�USE�
OF�THE� INFORMATION� STORED�THERE��
)OW�DO�*�USE�IT 
8ELL
�YOU� SIMPLY�NEED�A�MODEM�
AND�SOME�TERMINAL� SOFTWARE�FOR�
YOUR�"MIGA��:OU�WILL� ALSO� NEED�
AN� *NTERNET�4ERVICE�1ROVIDER�TO�
SUPPLY�YOU�WITH�THE�ACTUAL� LINK

ON�TO�THE� *NTERNET�
*SNhT �THA T�EXPENSIVE 
/O
� NOT�REALLY��"�MODEM�WILL�
COST�YOU�ANYTHING�FROM�ABOUT�
_����THESE�DAYS��:OU�CAN�GET�
AN� *NTERNET�CONNECTION�FROM�AS�
LITTLE�AS�_���PER�MONTH� 	PLUS�
THE�COST�OF�YOUR�TELEPHONE�BILL
�
FOR�A�FULL� SERVICE�
8HAThS�IN�IT �FOR�ME 
5HE� *NTERNET�IS�MANY�DIFFERENT�
THINGS�TO�MANY�PEOPLE��:OU�
COULD�USE� IT�AS� A� LIBRARY�IN�YOUR�
OWN�HOME
� ALLOWING�YOU�TO�
SEARCH�THROUGH�VAST�AMOUNTS�
OF�ELECTRONIC�BOOKS�FOR�THE�
REFERENCES�YOU�WANT��:OU�COULD

USE� IT�TO�TALK�TO� PEOPLE�ON�THE�
OTHER�SIDE�OF�THE�WORLD��:OU�
COULD� USE� IT�TO�GET�THE� LATEST�
1UBLIC�%OMAIN�SOFTWARE
� AS� IT� IS�
RELEASED��:OU�COULD� USE� IT�TO�
SAVE�MONEY�BY�CONNECTING�TO�
COMPUTERS�OVERSEAS�FROM�A�
LOCAL� PHONE�CALL�
8ONhT �PEOPLE�LAUGH�A T�ME�IF �*�
DONhT �KNOW�WHAT�*�AM�DOING �
/O
� �/ETTERS�� ARE�AN�EXTREMELY�
FRIENDLY�BUNCH��8E�ALL� HAD�TO�
START�SOMEWHERE�AND
�WITH�VERY�
FEW�EXCEPTIONS
� PEOPLE�WILL� BE�
ONLY� TOO�HAPPY�TO�SHARE�THEIR�
VAST�EXPERIENCES�AND�EXPERTISE�
WITH�YOU�

FILES�FROM�AN�"MIGA�TO�A�1$�SOMETIMES�
5HE�ANSWER�IS�THAT�THERE�ARE�STANDARD� PROTOCOLS�

USED� TO�ENABLE�COMMUNICATION�ON�THE� *NTERNET
� AND�
ANY�COMPUTERS�THAT�WANT�TO� BE�UNDERSTOOD� HAVE�TO�
USE�THOSE�PROTOCOLS��5HE� *NTERNET�USES�
5RANSMISSION�$ONTROL� 1ROTOCOL�*NTERNET�1ROTOCOL
�
HEREAFTER�FOREVER�REFERRED�TO� AS�5$1�*1�	OR�MY�
FINGERS�WILL� FALL� OFF�FROM�EXCESSIVE�TYPING
��5$1�*1�
WAS�DEVELOPED�BY�%"31"�AND� IS�AN�OPEN�PROTOCOL�
THAT�IS� IMPLEMENTED�ON�JUST�ABOUT�EVERY�COMPUTER�
PLATFORM�AVAILABLE�

"3$)*&�HELPS�YOU�TO� LOCATE�FILES�STORED� IN�
PUBLIC�ACCESS�SITES�ON�
THE�/ET�� *T�GETS� ITS�NAME�
FROM�THE�WORD�ARCHIVE
�
AND� IS�VERY�CLEVER�INDEED�
5HE�"3$)*&�DATABASE�
CONTAINS� INFORMATION�ON�
OVER��
����PUBLIC�ACCESS�
SITES
� OR�����MILLION�FILES
�
OR�IN� EXCESS�OF�����
(IGABYTES�OF�DATA�
*MAGINE�TRYING�TO� LOCATE�
SOMETHING�AMONGST�THAT�
LOT�ON�YOUR�OWN
� THE�
PHRASE� iBLIMEY�OhREILLY�ON�
A�BICYCLEj� COMES�TO�
MIND��5HERE� IS� AN�"3$)*&�
DATABASE�AT
ARCHIE�DOC�IC�AC�UK�WHICH�YOU�CAN�QUERY�WITH�THE�
WHOLE�OR�PART�OF�A�FILENAME�YOU�ARE� INTERESTED� IN��
"3$)*&�WILL�THEN� RETURN� A� LIST�OF�SITES�WHERE�YOU�
CAN� '51�THE�FILE�FROM�

8IDE�"REA� *NFORMATION�4ERVERS� 	8"*4
� ARE�
SIMILAR�TO�"3$)*&� IN� FUNCTION
� BUT�RATHER�THAN� LOCATE�
A�FILE� BY�NAME
�8"*4�HELPS�YOU� LOCATE�A�FILE�BY�THE�
INFORMATION� CONTAINED�WITHIN� IT��:OU�USE�8"*4�TO�
SEARCH�FOR�A�STRING�OR�STRINGS�OF�TEXT
� AND� IT�WILL�
RETURN� A� LIST�OF�WHAT� IT�CONSIDERS�TO�BE�THE�NEAREST�
MATCHES��5HE�EASIEST�METHOD�OF�ACCESSING�8"*4� IS�
BY�USING�ANOTHER� *NTERNET�TOOL
� THE�(OPHER�

(OPHER� IS� A�WONDERFUL� APPLICATION� THAT�EASES�
YOUR�NAVIGATION� THROUGH� *NTERNET�RESOURCES�BY�USING�
A�SIMPLE�MENU�STRUCTURE��:OU�CAN�ACCESS�OTHER�
COMPUTERS
� SEARCH� FOR�INFORMATION
� LINK�TO�6SENET�
NEWS
� DOWNLOAD�DOCUMENTS�� �ALL�FROM�A�SIMPLE�
MENU�WITHOUT�EVEN� REALISING�YOU�ARE�TRAVELLING�
HALFWAY�ACROSS�THE�WORLD�AND�BACK�AGAIN��(OPHER�IS�
A�VERY�EASY�TOOL�TO� USE
� AND�MAKES�EXPLORING�THE�
/ET�GREAT�FUN�� *F�YOU�WANT�TO�FIND�A�DOCUMENT�ABOUT�
ABSOLUTELY�ANY�SUBJECT
� A�(OPHER�OUT�THERE�WILL� DIG�
DOWN�AND�FIND� IT�FOR�YOU��"�SIMILAR�TOOL� IS�CALLED

7ERONICA
� AND�SHE�KEEPS�AN� INDEX�OF�(OPHER�ITEMS��
#Y�MAKING�A� KEYWORD� SEARCH�OF�THE�TITLES� HELD� ON�
7ERONICA
�YOU�GET�PRESENTED�WITH� A�(OPHER�LIKE�
MENU�OF�INFORMATION�WHICH� CAN�BE�ACCESSED�
DIRECTLY�FROM� IT��"�7ERONICA�SEARCH�ACTUALLY�SEARCHES�
THE�MENUS�OF�HUNDREDS�OF�(OPHERS
� AND� IS� A� PRETTY�
USEFUL�YOUNG�LADY��:OU� CAN�ACCESS�7ERONICA�FROM�
MOST�(OPHER�MENUS�� *F�YOU�WANT�TO�TRY�A�(OPHER
� A�
COUPLE� OF�GOOD�ONES�CAN�BE�FOUND�AT�
GOPHER�WELL�SF�CA�US�AND�WIRETAP�SPIES�COM

/�'&$)"�) /2*-&.
*F�YOU� FEEL� LIKE�TALKING�IN�
REAL�TIME
�TO� REAL� PEOPLE
�
IN� REAL� PLACES
� THEN�
*NTERNET�3ELAY�$HAT�MIGHT�
BE�JUST�FOR�YOU�� 6SING�*3$
�
AS� IT� IS� KNOWN
�YOU�COULD�
HOLD� A� REAL� TIME�
CONVERSATION�WITH� A�GROUP�
OF�PEOPLE�SITUATED� IN�THE�
FAR�CORNERS� OF�THE�WORLD�� *T�
IS�SIMPLE�TO�USE
� AND�
SOME�VERY�INTERESTING�
CONVERSATIONS�CAN�BE�
FOUND��5HINK�OF�IT�AS� A�
SORT�OF�$#�3ADIO�ON�THE�
*NTERNET
� BUT�WITH�
THOUSANDS�OF�CHANNELS
�

AND�YOU�WON�T�BE�FAR�WRONG��5RY�TELNETTING�TO�
RACHEL�IBMPCUG�CO�UK������TO� SAMPLE�THE�DELIGHTS�
OF�*3$�FOR�YOURSELF�

*F�IT�S� NOT� REAL�TIME�CHAT�YOU�WANT
� BUT� RATHER�
DEBATE
� DISCUSSION
� ARGUMENT
� INFORMATION
� OR�EVEN�
TOTALLY�TEAPOT�WIBBLE
� THEN�YOU� SHOULD�TAKE�A� LOOK�
AT�6SENET�� 6SENET
� SIMPLY
� IS�A�WORLDWIDE

/EED�HELP�FINDING�YOUR�WAY�AROUND �$HECK�OUT�THE�
%UMMYhS�GUIDE
� AVAILABLE�FROM�MANY�'51�SITES�

"RCHIE�M IGHT�NOT�BE�AS�FAST�AS�TH IS�BABY
� BUT�IT �
TE LLS �YOU�THA T�YOU�CAN�FIND�X�� �G IF�A T�FTP�NAU�EDU�
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5HE� *NTERNET�HAS�MUCH�MORE�TO�OFFER�
THAN�JUST�&MAIL� � �AN� INCREDIBLE� ARRAY�OF�
SERVICES� IN�FACT��"CTUALLY
� TO�BE�PRECISE
�
IT� IS�THE� NETWORKS�THAT�COMPRISE�THE�
*NTERNET�THAT�OFFER�THESE� SERVICES
� AND�TO�
USE�THEM
�THERE�ARE�A�NUMBER�OF�TOOLS�OR�
APPLICATIONS��5ELNET� IS�ONE�SUCH� TOOL�
WHICH� IS� USED�TO�CONNECT�TO�OTHER�
SYSTEMS�FROM�YOUR�*NTERNET�4ERVICE�
1ROVIDER�� /OT�ONLY� IS�A�DIRECT�5ELNET�
CONNECTION�MUCH�QUICKER�THAN�A�
CONVENTIONAL�MODEM�CONNECTION
� BUT� IT�
CAN�SAVE�A� LOT�OF�MONEY�AS�WELL�� 'OR�
EXAMPLE
� *� AM�A�MEMBER�OF�AN�ONLINE�
SYSTEM� IN�4AN� 'RANCISCO�CALLED�5HE�8ELL
� �OBVIOUSLY�THIS�WOULD�COST�ME�A�FORTUNE�
IN�TELEPHONE�BILLS� IF�*�WERE�TO�CONNECT�
USING�MY�MODEM�AND�HOME�TELEPHONE��
*NSTEAD� *� CONNECT�TO�MY�4ERVICE�1ROVIDER
�
A� LOCAL� PHONE�CALL� AWAY
� AND�THEN�
CONNECT�DIRECTLY�FROM�THERE�TO�5HE�8ELL
�
ALL� AT�A� LOCAL� RATE�CALL�

"� TERM INAL�PROGRAM�SUCH�AS�5ERM�IS�
YOUR�GATEWAY�TO � $YBERSPACE�
$ONSIDERING�THE�SHEER�AMOUNT�OF�
INFORMATION� AVAILABLE�OVER�THE�/ET
� *�
CANhT�CONCEIVE�THAT�ANYONE�WOULD� NEVER�
WANT�TO�DOWNLOAD�SOME�OF�IT�ON�TO�THEIR�
COMPUTER�EVERY�NOW�AND�THEN�� *F�YOU�ARE�
LIKE�ME
�YOU�WILL� BE�DOWNLOADING�FILES�
DAILY�� -UCKILY�THERE� IS�AN� *NTERNET�TOOL�
THAT�MAKES�THIS� AN�EASY�JOB
� AND�THIS�
TOOL� IS�THE�'ILE�5RANSFER�1ROTOCOL� 	'51�FOR�
SHORT
�� /OT�ALL�THE�NETWORKS�CONNECTED�TO�
THE� *NTERNET�ARE�OPEN�TO�JUST�ANYONE�� �
MANY�ARE�COMMERCIAL� CONCERNS�WHICH�
REQUIRE�YOU�TO�BE�A�SUBSCRIBER�BEFORE�YOU�
CAN�ACCESS�THEM� 	SUCH�AS�$IX�OR�
$OMPU4ERVE

� OTHERS�ARE�EDUCATIONAL�OR�
SCIENTIFIC�FACILITIES�	SUCH�AS� 6NIVERSITIES�
WHICH� HAVE� RESTRICTED�ACCESS
�� )OWEVER
�
THERE�ARE� A�GREAT�MANY�SITES�WHICH�ALLOW�
ACCESS�ONLY�TO�SPECIFIC�FILE�AREA�BY�A�
METHOD�CALLED�"NONYMOUS�'51�� 1ROBABLY�
THE� LARGEST
� AND�CERTAINLY�THE�MOST�
POPULAR
� OF�THESE�AMONGST�THE�"MIGA�
COMMUNITY�IS�SITUATED�AT�
WUARCHIVE�WUSTL�EDU�AND�CARRIES�THE�
"MINET�FILE�AREA��5HIS�AREA� IS� ABSOLUTELY�
MASSIVE
�WITH�HUNDREDS�OF�NEW�FILES�
BEING�ADDED�EACH�WEEK�� 5HERE�ARE�
DIRECTORIES�COVERING�ALL�ASPECTS�OF�"MIGA�
USE�� 6SING�'51�YOU� CAN�CONNECT�TO�THE�
REMOTE�COMPUTER�� �IN�THE�CASE�OF�
WUARCHIVE� IT�IS� IN�"MERICA�� �AND�
DOWNLOAD� A�COPY�OF�A�FILE�DIRECTLY�TO�YOUR�
COMPUTER�AT�HOME��0F�COURSE
�YOU�MIGHT�
NOT�KNOW�WHERE�A�FILE�YOU�ARE� LOOKING�FOR�
IS�STORED�AMONGST�THE�MYRIAD�OF�
INFORMATION�ON�THE� *NTERNET�� #UT�DONhT�
WORRY
� HELP� IS� AT�HAND� IN�THE�FORM�OF�
ANOTHER�*NTERNET�TOOL� � �"3$)*&�

'���)"%���)����)��

/D.�) 28� $/D.�#*/��)��$/D.� �.4�/*�0. ;��*#) �
� )) �4��$1 .� $)/*���+*$)/��)���'$�&�!0/0- ;

&
PACE�MAY�BE�BIG
� BUT�$YBERSPACE� IS�
DEFINITELY�CATCHING�UP��&VERYDAY�MORE�AND�
MORE�COMPUTER�SITES�ARE� LINKED�UP�TO�JOIN�

THE� *NTERNET
�AND�EACH�BRINGS�WITH� IT�MORE�AND�
MORE� INFORMATION��5RYING�TO�KEEP�TRACK�OF�WHAT� IS�
ACTUALLY�OUT�THERE�IS�TRULY�A�FULL�TIME�JOB
�AND�NO�
ONE� IN�THEIR�RIGHT�MIND�WANTS�TO�WASTE�BRAIN�
POWER�REMEMBERING�LIST�AFTER�LIST�OF�'51�SITE�
ADDRESSES�

5O�TRY�TO�OVERCOME�THIS� PROBLEM�OF� gINFORMATION�
OVERLOADh 
� RESEARCHERS� AT�$&3/
� THE�&UROPEAN�
-ABORATORY�FOR�1ARTICLE�
1HYSICS� IN�(ENEVA
�
DEVELOPED�THE�8ORLD�8IDE�
8EB�� ,NOWN�AS� g5HE�8EBh�
OR� g8�h
� IT�USES�THE�
CONCEPT�OF�)YPERTEXT�TO�
HIDE�A� LOT�OF�THE�MESSY�
DETAILS�OF�*NTERNETTING
FROM�THE�USER�� *NSTEAD�OF� �� ��������������������������������������� �
SEARCHING�SITE�AFTER�SITE� IN�
SEARCH� OF�ILLUSIVE�TEXT�FILES
� LOGGING�ON�TO�EACH� IN�
TURN
� SEARCHING�THROUGH�DIRECTORY�AFTER�DIRECTORY
� THE�
8EB�PRESENTS�THE� USER�WITH� AN�EASY�TO�USE�BLEND�OF�
PICTURES
�WORDS� AND�SOUND�

5O�USE�EVERY�PIECE�OF�JARGON� IN�THE�BOOK
�
THE�8EB� IS�A�DISTRIBUTED� HETEROGENEOUS�
COLLABORATIVE�MULTIMEDIA�BASED�HYPERTEXT�DRIVEN�
INFORMATION� RETRIEVAL� BROWSER�� *N� PLAIN� &NGLISH
� LOTS�
OF�PEOPLE�HAVE�GOT�TOGETHER�TO�PRESENT�YOU�WITH�
WORDS� AND� PICTURES�ON�YOUR�SCREEN�AND�YOU

�".+�$+(�/9�9:/22�7;/:+�'�4+=�
)54)+6:�'4*�.'9�,'8�,853�
8+').+*�/:9�:8;+�65:+4:/'2
�

CAN�CLICK�YOUR�MOUSE�AN� AWFUL� LOT�

2#�/� $.�/# �2 ��
5HE�8EB�CONSISTS�OF�PAGES�OF�INFORMATION�
DISPLAYED�ON�YOUR�MONITOR��5HE�PAGES�CAN�CONTAIN�
WORDS
� USUALLY� ILLUSTRATED�WITH� A�FEW�SIMPLE�
PICTURES�� 5HEORETICALLY�IT� IS�ALSO� POSSIBLE�TO� INCLUDE�
MOVING� IMAGES�AND�SAMPLED�SOUND
� BUT�AT�THE�
MOMENT�THE�8EB� IS� STILL�QUITE�A�NEW�CONCEPT
� AND� IT�
HAS�FAR�FROM� REACHED�EVEN�A�FRACTION� OF�IThS�TRUE�
POTENTIAL�� #ESIDES
� NOT�EVERYONE�HAS�A�DEDICATED�

HIGH�SPEED� LINK�AND�AN�
4ILICON�(RAPHICS�
8ORKSTATION���

5HE�FIRST�PAGE�
DISPLAYED�BY�THE�8EB� IS�
USUALLY�A�GREETINGS� PAGE�
	CALLED� THE� gHOME� PAGE�
�
INCORPORATING�A�FEW

��������������������������������������� � OPTIONS��5HE�EXACT�DETAILS
ON�PAGE�WILL�DEPEND�ON�

WHICH�SYSTEM�YOU�ARE�USING
� BUT�AFTER�A�FEW�
WELCOME�MESSAGES�YOU�ARE�FREE�TO�MOVE�TO�
WHEREVER�YOU�WISH� IN�CYBERSPACE�� *N�FACT
�YOU�CAN�
EVEN�DESIGN�YOUR�OWN�HOME�PAGE� IF�YOU�SO�DESIRE�

#Y�SELECTING�FROM�THE�OPTIONS�PRESENTED
�YOU�
WILL� SOON� BE�ABLE�TO�GO�TO�MORE�ADVANCED� INDEX�
PAGES
� THOUGH� IF�YOU� HAVE�USED�THE�8EB�BEFORE�YOU�
MAY�KNOW�WHICH� PAGES�YOU�WANT�AND�GO�STRAIGHT�TO�
THEM�BY�ENTERING�THEIR�ELECTRONIC�ADDRESS�

5HERE� IS�NO�NEED�TO�BOTHER�WITH� g LOGGING�ON�� TO

	�������
�����
������ ��	�����
#Y�CRIKEY
� THERE�ARE� LOTS�OF�
MAILING�LISTS�ON�THE�/ET
�AND�
BOY�DO� *�MEAN� -054�� -IKE�
6SENET�/EWSGROUPS�THEY�COVER�
EVERY�CONCEIVABLE�SUBJECT
� AND�
SOME�UNCONCEIVABLE�ONES�� -IKE�
6SENET�/EWSGROUPS�THE�
DISCUSSIONS�CAN�BE�DRAWN�OUT�
AND�VERY�EMOTIONAL�� )OWEVER
�
UNLIKE�6SENET�/EWSGROUPS
�
THESE�DISCUSSIONS�ARE�
DISTRIBUTED�ENTIRELY�BY�&MAIL��5O�
GET�THE�MAILING�LIST�SENT�TO�YOU
�
YOU� HAVE�TO�SUBSCRIBE�TO� IT�
5HIS�COSTS�NOTHING�AND� IS�EASY�
TO�DO�ONCE�YOU�HAVE�THE�
RELEVANT�ADDRESS��YOUR�NAME� IS�
ADDED�TO�THE� LIST�AND�YOU�THEN�
AUTOMATICALLY�GET�A�COPY�OF�
EVERY�PIECE�OF�MAIL�THAT� IS� SENT�
TO�THE� LIST�� #E�WARNED�� �WITH�
SOME�OF�THE�MORE�POPULAR�LISTS�
THIS�CAN�MEAN�HUNDREDS�OF�MAIL�
MESSAGES�A�WEEK��.OST�
MAILING�LISTS�ARE�ACTUALLY�
MAINTAINED� BY�COMPUTER�
SOFTWARE�THESE�DAYS
� KNOWN�AS�
A� LIST�SERVER
�AND�THESE�CAN�BE�
IDENTIFIED�BY�THE�FACT�THAT�THE�
EMAIL� ADDRESS�FOR�SUBSCRIPTION�
IS� PREFIXED�WITH� i LISTSERVj �

-ISTSERVERS�CAN�SOMETIMES�BE�
QUITE�HARD� TO� gUNSUBSCRIBEh�
FROM
� AND
� IF�YOU�DO�GET�THIS�
PARTICULAR�PROBLEM
� IT�IS�BEST�TO�
SEND�EMAIL�TO�THE� LIST�
ADMINISTRATOR�RATHER�THAN�
PERSEVERE�WITH� BANGING�YOUR�
HEAD�AGAINST�A�SILICON�WALL�

4EE� IF�ANY�OF�THE� FOLLOWING�
MAILING�LISTS�TAKE�YOUR�FANCY��
IT hS�JUST�A�TINY�CROSS�SECTION� OF�
WHAT� IS�AVAILABLE�� *F�YOU�WANT�TO�
KNOW�EXACTLY�WHAT� LISTS�ARE�
AVAILABLE
� THEN�YOU�CAN� REQUEST�
THE� LIST�OF�LISTS� 	BUT�BE�WARNED��
IT�WILL�FILL� UP�HALF�YOUR�HARD�DISK
�
FROM�THE�FOLLOWING�"NONYMOUS�
'51�SITE��
FTP�NISC�SRI�COM�
5HE�FILE�OF�FILES� IS�TO�BE�FOUND� IN�
THE��NETINFO�INTEREST�GROUPS�
DIRECTORY�

-IST�/AME��COMMODORE�AMIGA�
$ONTACT�"DDRESS�
SUBSCRIBE!XAMIGA�LINET�ORG�
%ESCRIPTION�� *NFORMATION�ON�
EVERY�ASPECT�OF�THE�"MIGA�

-IST�/AME��AMOS�
$ONTACT�"DDRESS�

SUBSCRIBE!XAMIGA�LINET�ORG�
%ESCRIPTION��%ISCUSSION� ABOUT�
THE�POPULAR�"MIGA�PROGRAMMING�
LANGUAGE�

-IST�/AME��COMIX�
$ONTACT�"DDRESS��COMIX��
REQUEST!WORLD�STD�COM�
%ESCRIPTION��'OR�READERS�OF�
NON�MAINSTREAM�COMICS�

-IST�/AME��EUROPEAN� REVIEW�
$ONTACT�"DDRESS�
S������!UMSLVMA�UMSL�EDU�
%ESCRIPTION��"�NEWSLETTER�ON�
&UROPEAN� FOOTBALL�

-IST�/AME��HARLEY�
$ONTACT�"DDRESS�
HARLEY�REQUEST!THINKAGE�COM�
%ESCRIPTION��+UST�ABOUT�
EVERYTHING�CONNECTED�WITH�
)ARLEY�%AVIDSONS�

-IST�/AME��4ATNEWS�
$ONTACT�"DDRESS�
IISTSERV!ORBITAL��DEMON
�CO�UK�
%ESCRIPTION��5HE�MAILING� LIST�FOR�
THE�4ATNEWS�PUBLICATION
�WHICH�
LOOKS�AT�THE�WORLDWIDE�SATELLITE�
TELEVISION� INDUSTRY�

��
����	������> �
�����MI�> �������� JRRM

ftp://ftp.nisc.sri.com
mailto:subscribe@xamiga.linet.org
mailto:subscribe@xamiga.linet.org
mailto:request@world.std.com
mailto:s947607@umslvma.umsl.edu
mailto:harley-request@thinkage.com
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4CLB�?L�CK?GJ�RM� 4CLB�?L�CK?GJ� RM� 4CLB�?L�CK?GJ� RM�
-*454&37!TKQ�AGQ�NGRR�CBS -*454&37!S@TK�AA��@SDD?JM� IGRCQ�
8GRF�RFC�KCQQ?EC� CBS PCOSCQR!)?PT?PB�)?PT?PB�CBS
QS@QAPG@C�?KLCQRW��WMSP�DGPQR 8GRF� RFC�KCQQ?EC� 8GRF�RFC�KCQQ?EC�
L?KC���WMSP�J?QR�L?KC� QS@QAPG@C�AMKKMBMPC��WMSP QS@QAPG@C�IGRCQ��WMSP�DGPQR

�%�$MKNSRCP�(P?NFGAQ
DGPQR�L?KC���WMSP� J?QR�L?KC� L?KC���WMSP�J?QR�L?KC�

4CLB�?L�CK?GJ�RM� $GLCK? 1CLN?JQ
-*454&37!QSTK�@GRLCR 4CLB�?L�CK?GJ� RM� 4CLB�?L�CK?GJ�RM�
8GRF�RFC�KCQQ?EC� -*454&37!?STK�@GRLCR -*454&37!SLAATK�@GRLCR
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L?KC�� �WMSP� J?QR�L?KC� QS@QAPG@C�AGLCK?����WMSP�DGPQR QS@QAPG@C�NCLN?J����WMSP�DGPQR

"KGE?
L?KC���WMSP�J?QR�L?KC� L?KC���WMSP�J?QR�L?KC�

4CLB�?L�CK?GJ�RM� 8CGPB )SKMSP
-*454&37!PSRECPQ�CBS 4CLB�?L�CK?GJ� RM� 4CLB�?L�CK?GJ�RM�
8GRF�RFC�KCQQ?EC� -*454&37!@PMULTK�@PMUL�CBS -*454&37!RAQTK�@GRLCR
QS@QAPG@C� G�?KGE?��WMSP�DGPQR 8GRF�RFC�KCQQ?EC� 8GRF�RFC�KCQQ?EC�
L?KC���WMSP� J?QR�L?KC� QS@QAPG@C�UCGPB����WMSP�DGPQR QS@QAPG@C�LSRUMPIQ��WMSP�DGPQR

L?KC���WMSP�J?QR�L?KC� L?KC�� �WMSP� J?QR�L?KC�

AMKNSRCP�QWQRCKQ�MP�RM� PCKCK@CP�AMKNJGA?RCB�
BMULJM?BGLE�NPMACBSPCQ�� ?JJ�RFGQ� GQ� F?LBJCB�
?SRMK?RGA?JJW�DMP�WMS�@W�RFC�8C@gQ�@PMUQCP�
QMDRU?PC�

7?PGMSQ�UMPBQ�ML�?�8C@�N?EC�UGJJ� @C� GL�
BGDDCPCLR�AMJMSPQ� 	GD�WMS�?PC� SQGLE�?�EP?NFGA?J�
@PMUQCP
�MP�DMJJMUCB�@W�LSK@CPQ� 	ML�?�RCVR�@?QCB�
QWQRCK
�� 4CJCARGLE�?�UMPB�UGJJ� @PGLE�WMS�RM�?� N?EC�
UGRF� GLDMPK?RGML�RCVR�ML� PCJ?RCB� QS@HCAR�
4MKCRGKCQ�RFC�UMPBQ�UGJJ� DMPK�?�KCLS� 	JGIC�?�
(MNFCP�QWQRCK

� ?LB�QMKCRGKCQ�RFC�UMPBQ�UGJJ� @C�
BCCN� GL�RFC�RCVR�

8FCL�WMS� QCJCAR�?�UMPB
�RFC�8C@�QCPTCP�UGJJ�
PSQF�MDD�?LB�DGLB�RFC� LCVR�N?EC�DMP�WMS��5FC�N?ECQ�
K?W�MP�K?W�LMR�@C�ML�RFC�Q?KC�AMKNSRCP�QWQRCK��
?JJ� RF?R�RCBGMSQ� @SQGLCQQ� GQ�AMKNJCRCJW�FGBBCL� DPMK�
WMS��"JJ�WMS� ILMU�GQ�RF?R�WMS� PCOSCQRCB�KMPC�
GLDMPK?RGML
� ?LB�?DRCP�?�DCU�QCAMLBQ�RFC�
GLDMPK?RGML� ?NNC?PCB�

5FC�8C@�QCPTCP�UGJJ�R?JI�RM�RFC� PCKMRC�QCPTCP�
	UFGAF�AMSJB�@C�ML�RFC�MRFCP�QGBC�MD�RFC�UMPJB
�?LB�
DCRAF�RFC� PCOSGPCB� N?EC��5CVR� GQ� JM?BCB� ?LB�
BGQNJ?WCB�DGPQR
� ?LB�RFCL�� �GD�WMSP�QWQRCK� GQ� QCR�SN�
NPMNCPJW�� �?LW� GK?ECQ�?PC�BMULJM?BCB� ?LB�
BGQNJ?WCB�� *RgQ� NMQQG@JC�RM�QUGRAF� MDD�RFC� GK?ECQ
�
CQNCAG?JJW� GD�WMS�?PC�SQGLE�?�QJMU�KMBCK��5FC�
"KGE?�8C@�QCPTCP�UGJJ� A?AFC�MP�PCKCK@CP�C?PJGCP�
GK?ECQ�UFGAF�UGJJ� QNCCB�SN�RFC�NPMACQQ�

:MS�A?L� PCRSPL�RM�RFC�MPGEGL?J� N?EC�?R�?LW�RGKC
�
?LB� GR gQ� ?JQM� NMQQG@JC�RM� ICCN�?� JGQR�MD�MRFCP�TGQGRCB�
N?ECQ�?LB� PCRSPL�?JKMQR� GLQR?LRJW�
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5FC�"KGE?�.MQ?GA� f)MKC�1?ECg�� 8FCL�WMS�PSL�
.MQ?GA
� GR �U GJJ�DCRAF�RF GQ�N?EC�UFGAF�AMLR?GLQ�
BCR?GJQ�ML�RFC�J? RCQR�TCPQGMLQ�M D�QMDRU?PC
�
GLQRPSARGMLQ�?LB�?�EMMB�U?W�M D�HSKNGLE�GL RM �RFC�
8C@gQ�MRFCP�QGRCQ�

/MU�RFGQ�GQ�SQGLE�RFC�"K GE?gQ�K SJRGR?QIGLE�RM �RFC�
DS JJ�� �LMR�MLC
� @SR�RUM�AMNGCQ�M D�.MQ?GA�PSLLGLE�
AMKNJCRCJW�GLBCNCLBCLRJW�� * D �WMS�A?L�ICCN�RP?AI�
M D�UF?RgQ�EMGLE�ML
�WMS�A?L�PC?JJW�K?IC�RFC�KMQR�
M D�WMSP�ML�JGLC�RGKC�

 1(�*,�0,
5FC�?@GJGRW�RM�AJGAI�ML� QNCAGDGA�UMPBQ�RM�RPGEECP�
QNCAG?J�?ARGMLQ� GQ�UF?R�)WNCPRCVR� GQ� ?JJ� ?@MSR��
$FMQCL�UMPBQ�?AR�?Q� f JGLIQg� RM�KMPC�?LB�KMPC�
BCR?GJCB� GLDMPK?RGML��5FGQ�AMLACNR�@CCL�EGTCL�?JJ�
QMPRQ�MD�EP?LB�L?KCQ�QSAF�?Q� fLML�JGLC?P�PC?BGLEg�
?LB� GR�R?ICQ�?�@GR�MD�ECRRGLE�SQCB�RM�@CDMPC�WMS�A?L�
QR?PR�RM�K?IC�DSJJ� SQC�MD�GR��8FCL�WMS�ECR�@CWMLB�
RFC�QGKNJGQRGA�KCLS�AMLACNR
� )WNCPRCVR�GQ� P?RFCP�
JGIC�AMLQR?LRJW�DJGAIGLE�RFPMSEF�DGTC� FSLBPCB�
BGDDCPCLR�57�QR?RGMLQ
�UGRF�C?AF�QR?RGML� @CGLE�NSR�
ML�FMJB� SLRGJ�WMS� PCRSPL�� 'PC?IW�FG�RCAF�QAGCLAC�
DGARGML� QRSDD�

*D�WMS�U?LR�?�ECLRJC� GLRPMBSARGML
�RFGLI�MD�RFC�
"KGE?(SGBC�NPMEP?K�UFGAF� GQ�MDRCL� SQCB�RM� NPMTGBC�
BMASKCLR?RGML� GL� PCACLR�"KGE?�QMDRU?PC��
"KGE?(SGBC�?JQM�SQCQ�FWNCPRCVR� JGLIQ�?LB�@PMUQGLE�
@SRRMLQ
� @SR� GK?EGLC�RF?R� GLQRC?B�MD�?� QGLEJC�BGQI�
MD�GLDMPK?RGML
� RFC�FWNCPRCVR�AMTCPQ�RFC�CLRGPC�
NJ?LCR�?LB�CLAMKN?QQCQ�RFMSQ?LBQ�MD�AMKNSRCP�
QWQRCKQ�� /MU�WMSgPC�ECRRGLE�RFC� NGARSPC�� RFCPC� GQ�?�
JMR�MD�QRSDD�FCPC�RM� JMMI�?R�

�% !�� ��&��, ��/��
)MU�RFC�8C@�?NNC?PQ�RM�WMS�BCNCLBQ�ML�UF?R�
QMDRU?PC�WMS�SQC�RM� ?AACQQ� GR�� *RgQ� NMQQG@JC�RM�SQC�
?�LMPK?J� JGLC�@?QCB�RCVR�MLJW�RCPKGL?J
� @SR�RFGQ� GQ�
PC?JJW�KGQQGLE�MSR�ML�RFC�NMQQG@GJGRGCQ�� *LQRC?B
� ?�
BCBGA?RCB�8C@�@PMUQCP�NPMEP?K� JGIC� /$4"�.MQ?GA�
QFMSJB�@C�SQCB��.MQ?GA� GQ�?T?GJ?@JC�DMP�K?LW�
NJ?RDMPKQ
� GLAJSBGLE�RFC�"KGE?�� 	/$4"� GQ�QFMPR�DMP

����5FC�888�7GPRS?J�-G@P?PW
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5FC�DMJJMUGLE�QGRCQ�MDDCP�?LMLWKMSQ�'51�?LB�
?PC�N?PRGASJ?PJW�UMPRF�TGQGRGLE�

US?PAFGTC�USQRJ�CBS
7?QR�?KMSLRQ�MD�"KGE?�1%�

DRN�QNGCQ�AMK
8CGPB�?LB�UMLBCPDSJ�

DGJCQOS?PRX�PSRECPQ�CBS
&TCPWRFGLE�DMP�RFC�%GQLCW�D?L�

DRN�LCT?B?�CBS
(SGR?P�AFMPBQ�?LB�R?@J?RSPC�

LGA�DSLCR�DG
&SPMNC?L�1MQR?J�$MBCQ�

LQRL�LQ�A?
0PGE?KG� N?RRCPLQ�?LB�FGLRQ�

?OJ�E?RCAF�CBS
5FC�05*4�MLJGLC� ?PR�E?JJCPW�

OS?IC�RFGLI�AMK
1PMHCAR�(SRCL@CPE�QRMPC�MD�JGRCP?PW�AJ?QQGAQ�

E?RCICCNCP�BCA�AMK�
)SLBPCBQ�MD�PCAGNCQ�

AMC�KMLR?L?�CBS
'MP�CTCPWRFGLE�4R?P�5PCI�

KGJRML�S�U?QFGLERML�CBS�
"�7GPRS?J� 3C?JGRW�

UMLBCPJ?LBASKSGSQ�KCR�CB�?A�SI�
4?RCJJGRC�UC?RFCP�K?NQ�

5FC�DMJJMUGLE�(MNFCP�QGRCQ�AMLR?GL� ?PC?Q�MD�
QNCAGDGA� GLRCPCQR��
EMNFCP�UGPCB�AMK���

8GPCB�.?E?XGLC�MLJGLC�EMNFCP�UCJJ�QD�A?�S�
5FC�8FMJC�&?PRF�$?R?JMESC�
UGPCR?N�QNGCQ�AMK�

7?PGMSQ�MBB@?JJ� DGJCQ�
GLDM�KAA�?A�SI

"L�MLJGLC�?APMLWK�BGARGML?PW�
EMNFCP�KGAPM�SKL�CBS

5FC�$*"�8MPJB� '?AR�#MMI
�
QSLGA�QSLCR�QC

%CR?GJQ�ML�DPCC�?LB�AMKKCPAG?J� /CR�
B?R?@?QCQEMNFCP�AGA�LCR�

5FC�&JCARPMLGA�/CUQ�4R?LB�
GLDM�SKB�CBS

(PCCL%GQI�&LTGPMLKCLR?J� *LDMPK?RGML�
SRQ�KAA�?A�SI

8F?R�F?NNCLCB� GL� FGQRMPW
�RMB?W �
IGBQ�AAGR�BSO�CBS�

&QNCAG?JJW�DMP�IGBQ�
5FC�DMJJMUGLE�6QCLCR�/CUQEPMSNQ�K?W�@C�MD�
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'INDING�YOUR�WAY�AROUND�THE�8EB� IS�EASY
� �YOUhLL�DO� IT�WITHOUT�EVEN�KNOWING�� 'ROM�
YOUR�)OME�1AGE
� FIND�SOMETHING� LIKE�
g(OOD�1LACES�TO�4TART�&XPLORINGh� AND�
YOU�LL� SOON�BE�ON�YOUR�WAY��"N�EXCELLENT�
PLACE�TO�START�IS�THE�##$�)OME�
/ETWORKING�CLUB
�WHICH� LIVES�AT��
HTTP���WWW�BBCNC�ORG�UK �

'ROM�HERE�YOUhLL� BE�ABLE�TO�HOP�ALL�OVER�
THE�WORLD
� AND�ALSO� PICK�UP�SOME�
EXTREMELY�HELPFUL� INFORMATION�� 'OR�
GENERAL�WEIRDNESS
� TRY��
HTTP���VENUS�MCS�COM ��

^FLOWERS�H TM L��CYBERNET�HTML�
"ND�FOR�A�MORE� RELAXED�AND�ACADEMIC�

APPROACH
� TRY��
HTTP���WWW�QUB�AC�UK�WWW@HOME �

"LL�OF�THESE�SITES� INCLUDE�MANY�LINKS�TO�
OTHER�SITES�SO�USE�THEM�AS�STARTING�
POINTS�FOR�YOUR�CYBERSPACE�ADVENTURES�



�������

���
-ISTS�ARE�RATHER�SIMILAR�TO�6SENET�� �THE�
MASSIVE�COLLECTION� OF�CONVERSATIONAL�
THREADS� READ�AND�CONTRIBUTED�TO�BY�
MILLIONS�OF�*NTERNET�USERS��5O�GET�
STARTED
� ALL�YOU�DO� IS�SEND� AN�EMAIL�
MESSAGE�TO�THE� gLIST�SERVER
h� USUALLY�WITH�
THE�MESSAGE� gSUBSCRIBE��LISTNAME�h� AS�
THE�ONLY�LINE� IN�THE�TEXT��5HE� LIST�SERVER�
WILL� LOOK�AT�THE�'ROM�� PART�OF�YOUR�EMAIL�
MESSAGE
� AND�USE� IT�TO�SEND�DETAILS�

8HATCHA�LOOKIN h�AT �+UST�COS�* hM�A�CYBERPUNK�
DONhT �MEAN�*�DONhT �KNOW�NOTHINh
� DOES�IT �-INK�TO �
TH IS�S ITE �AND�* hL L �SHOW�YOU�SOMETHINh�A LRIGH T�MATE�
/ATIONAL�$ENTER�FOR�4UPERCOMPUTING�"PPLICATIONS
� k�
THE�"MERICAN�ORGANISATION� RESPONSIBLE�FOR�CREATING�
MUCH�OF�THE� *NTERNET
�

*N� ORDER�TO�USE�.OSAIC
�YOUh LL� NEED�THE�
FOLLOWING�HARDWARE�AND�SOFTWARE�
/ )�"N�"MIGA� RUNNING�8ORKBENCH������0 )�"�MODEM�
AND�SUITABLE�4-*1�SOFTWARE�DRIVER��1 )�"�COPY�OF�
"MI5$1�RUNNING�� 2 )�5HE�SHAREWARE�PROGRAM�.AGIC�
6SER� *NTERFACE� INSTALLED��3 )� (*'�AND�+1&(�
DATATYPES
� AND�THE�;(*'�VIEWER���
� %IAL�UP�ACCESS�
TO�THE� *NTERNET�

"T�THE�MOMENT� IThS� INCREDIBLY�FIDDLY�TO�CONFIGURE�
ALL�THE�SOFTWARE�AND�GET�IT�UP�AND� RUNNING�CORRECTLY
�
BUT�THAT�SHOULD� IMPROVE�AS�THE� POPULARITY�FOR�THE�
SOFTWARE�CONTINUES�TO�GROW�AND�UPDATES�APPEAR�

"SSUMING�EVERYTHING�IS�WORKING
�.OSAIC�CAN�BE�
STARTED� AS�SOON� AS� *NTERNET�ACCESS� IS�AVAILABLE��
.OSAIC�WILL� AUTOMATICALLY�FETCH� ITS� gHOME� PAGEh
�
WHICH�CONTAINS�THE� LATEST� INFO�ON�THE�8EB
�
DOCUMENTATION�ON� USING�"MIGA�.OSAIC�AND�ALL�
SORTS�OF�USEFUL� INFORMATION�� *ThS�AMAZING�TO�THINK�OF�
A� PROGRAM�FETCHING� IThS�OWN� REGULARLY�UPDATED

INSTRUCTIONS
� BUT�THAT� IS�EXACTLY�WHAT�HAPPENS�WHEN�
YOU� RUN�.OSAIC��5HERE� IS�EVEN�AN�ON�LINE�TUTORIAL�ON�
USING�.OSAIC�AND�THE�8EB�

8ITH�.OSAIC�UP�AND� RUNNING
�YOU�ARE�FREE�TO�
EXPLORE�THE� *NTERNET�SIMPLY�BY�CLICKING�ON�ANY�WORDS�
AND� IMAGES�YOU�FIND� INTERESTING�� *MAGES�WILL� BE�
DISPLAYED�ON�SCREEN
� AND�SOUNDS�PLAYED�THROUGH�
THE�"MIGAhS� SPEAKERS�� *ThS�TRUE�MULTIMEDIA
� AND�
POINTS�THE�WAY�TO�THE�FUTURE�OF�COMMS�

"MIGA�.OSAIC� IS�AVAILABLE�FROM�VARIOUS� PLACES
�
INCLUDING�ANY�"MINET�MIRROR�SITE�AND� ITS� HOME
�
AMOSAIC!MAX�PHYSICS�SUNYSB�EDU�� .ORE�DETAILS�
CAN�BE�OBTAINED�BY�EMAILING�HERE
� AND�THE�'51�SITE�
CONTAINS�THE� LATEST�VERSION� 	HOPEFULLY����� BY�THE�
TIME�YOU� READ� THIS
� RIPE�FOR�DOWNLOADING�

*F�YOU�DONhT�YET�HAVE� *NTERNET�ACCESS
� A�VERSION�
OF�"MIGA�.OSAIC�WHICH� CAN� BE�USED�WITHOUT� IT� IS�
AVAILABLE�� 0BVIOUSLY�YOU�CAN�T�USE�ANY� INTERNET�
SITES
� BUT�YOU�CAN�USE� IT�TO�DISPLAY�SUITABLE�
HYPERTEXT�FILES
� SEVERAL�OF�WHICH�ARE� INCLUDED� IN�
THE�ARCHIVE�

*ThS� POSSIBLE�TO�CREATE�YOUR�OWN�8EB�HYPERTEXT�
PAGES�USING�)5.-�� �THE�)YPER5EXT�.ARKUP�
-ANGUAGE�� �WHICH� IS� A� LITTLE� LIKE�CREATING�A� RATHER�
SIMPLE�GRAPHIC�ADVENTURE�� *F�YOUR�PAGES�ARE�GOOD�
YOU�MIGHT�EVEN�BE�ABLE�TO�FIND� A�SITE�FOR�THEM�� THE�
##$�/ETWORKING�$LUB� IS�ONLY�ONE�ORGANISATION�
LOOKING�FOR�NEW�TALENT�

!0/0- �.#*�&.
8HEN�USING�.OSAIC�WITH�THE�8ORLD�8IDE�8EB
� IT hS�
EASY�TO� SEE�THAT�THIS� IS�WHERE�THE�FUTURE�OF�THE�
*NTERNET� LIES�� )OSTILE�TEXT�ONLY�TERMINALS�ARE�ON� THE�
WAY�OUT
� AS�MULTIMEDIA� SYSTEMS�BECOME�MORE�AND�
MORE�POPULAR�

8ITH�A���
����BAUD�MODEM
� THE�CURRENT�
SYSTEMS�ARE�PROBABLY�AS� ADVANCED�AS�YOU�WOULD�
WANT
� ESPECIALLY�WITH� A�FLEXIBLE� PLATFORM� LIKE�THE

���
���
������������
������
��
1ERHAPS�THE�BEST�WAY�TO�GRASP�
THE�POWER�OF�THE�8ORLD�8IDE�
8EB�SYSTEM� IS�TO�SIT�IN�ON�AN�
EXAMPLE�SESSION��8HAT�FOLLOWS�
WAS�MY�SEARCH�FOR�INFORMATION�
ON�A�PARTICULAR�TOPIC�WHICH�HAS�
BEEN�PLAGUING�MY�PERSONAL� LIFE��
*RRITABLE�#OWEL� 4YNDROME��.Y�
ACCESS� TO�THE� *NTERNET�WAS�GIVEN�
BY�(ENESIS�1ROJECT�-TD�
� A�
COMPANY�WHICH�EXISTS�TO�OFFER�
VARYING�DEGREES�OF�*NTERNET�
ACCESS� INCLUDING�ACTING�AS�A�
DIAL�UP�1OINT�0F�1RESENCE� FOR�
HOME�COMPUTER�USERS� LIKE�ME�
WHO�CAN�T�AFFORD�MORE�THAN�_���
A�MONTH�

"LL�MY�SOFTWARE�CONFIGURED�
PROPERLY�� � *� RAN� THE�SPECIAL�
DIALLER�PROGRAM�AND�AND� LOGGED�
ON� TO�THE�NETWORK�� /OW�MY�
"�����WAS�PART�OF�THE� INTERNET
�
CONNECTED�VIA�A�4PORTSTER�
��
����MODEM�AND�A�TELEPHONE�
LINE�TO�#ELFAST�

8ITH�THE� LINK�ESTABLISHED
�
MY�8EB�BROWSER� g"MIGA�.OSAICh�
IS�STARTED�BY�A�SIMPLE�
MANOEUVRE�OF�CLICKING�ON� IThS�
ICON��5HERE� IS�NO� NEED

WHATSOEVER�TO�CONFIGURE�.OSAIC
�
AS�ALL� THE�WORK� IS�DONE�
PREVIOUSLY�BY�SETTING�UP�THE�
SLIP�DEVICE�AND�5$1�*1�
NETWORKING�SOFTWARE�

.OSAIC�RAN�AND��VIA�THE�
MODEM
� LOADED�THE�DEFAULT�
)OME�PAGE�	SEE� FIGURE��
�� 'ROM�
HERE� *� FOUND�A� LINK�TO� �4TARTING�
1OINTS�FOR�*NTERNET�&XPLORATION���
5HIS� LINKED� TO� THE�8ORLD�8IDE�
8EB�7IRTUAL� -IBRARY�PAGE� 	SEE�
FIGURE��
�

5HE�7IRTUAL� -IBRARY� LEAD�ME�
TEMPORARILY�ASTRAY
� BY�OFFERING�
SOMETHING�WHICH� SOUNDED�QUITE�
INTERESTING��5HE�/4$"�%IGITAL�
(ALLERY�OF�4CIENCE�� *� HAVE�ALWAYS�
HAD�AN� INTEREST� IN�MEDICAL�
IMAGING
� SO� *� SNEAKED� A�PEEK�
	SEE� FIGURE��
��5HIS�WAS�A�VERY�
GOOD�EXAMPLE�OF�CLICKING�ON�
PICTURES
� RATHER�THAN�TEXT
� TO�
DISPLAY�IMAGES��5HE� IMAGE�WAS�
EASILY�DOWNLOADED�AND�
DISPLAYED�AUTOMATICALLY�USING�
.ULTIVIEW�

#UT�BACK�TO�WORK
� AND�
RETURNING�TO�THE� INDEX�GAVE�AN�
INTERESTING� LEAD�� �THE�/ATIONAL

-IBRARY�OF�.EDICINE�	SEE�
FIGURE��
�� 6NFORTUNATELY�THIS�WAS�
VERY�MUCH�A�DEAD�END�� AS���
WASN�T� REALLY�INTERESTED� IN�WHERE�
TO�PARK�MY�CAR�AND�HOW�TO�MAKE�
AN�APPOINTMENT�WITH�A�HOSPITAL�
IN�"MERICA�

#ACK�TO�THE� INDEX
�AND�A� LIST�
OF�ALL� THE�888�SERVERS�ARRANGED�
BY�COUNTRY�LEAD�ME�TO�MY�OLD�
6NIVERSITY�	SEE�FIGURE��

�WHERE� ��
HAPPENED� TO�NOTICE�A� LINK�TO�THE�
##$�/ETWORKING�$LUB�	SEE�FIGURE
�
��5HIS�BROUGHT�ME� TO�A�FEATURE�
ON� SEARCHING�	SEE� FIGURE��

�
WHICH� LEAD�TO�A�(OPHER�SEARCH�
USING�7ERONICA�	SEE� FIGURE��
�

5HIS�WAS�OBVIOUSLY�WHERE� *�
SHOULD� HAVE�STARTED
� AS�A�SINGLE�
SEARCH� FOR�KEYWORD� hBOWEL��
PRODUCED�A� LIST�OF�ENTRIES�
INCLUDING�A�TEXT�FILE�ENTITLED�
�*RRITABLE�#OWEL�4YNDROME���
.OSAIC�DOWNLOADED� IT�AND�
DISPLAYED� IT
�AND�FOUND� IT�
CONTAINED�EXACTLY�THE�
INFORMATION� *�WAS� LOOKING�FOR
� SO�
*� SAVED� IT�AS�A�PLAIN�ASCII� FILE�FOR�
PRINTING�

.ISSION�COMPLETED�

*

'IGURE���� * F �YOU�HAVE�INSTA LLED�5$1�*1�AND�.OSAIC�
CORRECTLY
� TH IS�IS�THE�FIRS T�SCREEN�YOU�SHOULD�SEE�

*96�+?56C8C25F2E6��@==64E:@?�

)A64:2=EJ�C6BF6DE65�=:?<D�7C@>�DEF56?ED

'IGURE����/OSTALGIC�FOR�YOUR�UNIVERSITY�DAYS �8HY�
NOT�V IS IT�YOUR�OLD�HAUNTS�VIA�THE�888 

��
����	������> �
�����MI�> �������� JRRM

http://www.bbcnc.org.uk
http://venus.mcs.com/
http://www.qub.ac.uk/www_home
mailto:amosaic@max.physics.sunysb.edu
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1DEO�@K?KIP=PO�?KBHP?:9�OKIA�KB�PDA�IKOP�KOPB=E�OA=N@E�' ECIAO�=R=EH=>HA�KJ�@EA�444��,J=JEOOEK=O�=NP�PDA�B=QHP�
KB�PDA�IK(PI?E�0QCCAOPEKJ��. /�=@@EJ�39�IA�SAH?KIA�

"P?D�PKKH�?KIAO�EJ�PSK�LAJ���&B�UKQ�NA�\ENA�@U�B=I%E=N�SEPD�@EA�PKKH
�PULA�U=NJ�NAMQAOP�%&��PDA�>KT�LNKRE@A@
�=J@�?HE?G�
B * �&B�UKJ�S=PP�IKNA�EJBKNJSPKKJ�KJ�PDA�PKKH
�@E?G�KBP�EPO�J=IA�OAJ �PK�PDA�>KT
�=J@�UA=�SEHH�>A�PKGAJ�PK�@EA�PKKHbO�
5B?M>DB
�DAJPKKRP�OA=N?D�AJCQEAO�=P� 
 �PDA�0EILHA�2J@EA@�0A=N?D�&JPANB=?A

/A>�2��.>:K<A� G@BG>L
W�@K?QIAJPO�?KHHA?PO�OKIA�KB�@EA�IKOP�QOAB?H�OP=?G�AJCEJA��=R=EH=>HA�KJ�PDA�444��,JIQOOEK=O�\ A � A �B=QHP�
A�JQJP=PJAN�0Q�CCAOKK=O�BKN�=@P=KJO�%A�SAH?KIA�
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�� "''�+,�,-�+-�!�+�
8F?R�GQ�RFC�*LRCPLCR 
5FC� *LRCPLCR�	MP� f/CRg
� GQ�RFC� fLCRUMPI�MD�
LCRUMPIQg 
� JGLIGLE�RFMSQ?LBQ�MD�AMKNSRCP�QGRCQ�
?LB�KGJJGMLQ�MD�NCMNJC�RFC�UMPJB�MTCP�
8F?R�A?L� *�SQC�GR �DMP 
:MS�A?L�SQC�RFC� *LRCPLCR�RM�A?PPW�CJCARPMLGA�K?GJ�
KCQQ?ECQ�RM�?LWMLC�CJQC�UGRF� ?L�CK?GJ� ?BBPCQQ��
'MP�CV?KNJC
�WMS� A?L�QCLB��I EC=�1 DKLLA M�
KCQQ?ECQ�@W�?BBPCQQGLE�RFCK�RM�
?KQFMNNCP!AGV�AMKNSJGLI�AM�SI��:MS�A?L�?JQM�
BMULJM?B�QMDRU?PC�?LB�R?IC�N?PR� GL�EPMSN�
BGQASQQGMLQ�
)MU�KSAF�BMCQ�GR �AMQR 
6QGLE�RFC� *LRCPLCR� GQ�DPCC
� ?JRFMSEF�E?GLGLE�
?AACQQ�SQS?JJW�GQLgR
� SLJCQQ�WMS�?PC�?R�SLGTCPQGRW��
5WNGA?JJW�BG?J�SN�?AACQQ�UGJJ�AMQR�WMS�?@MSR�]���?�
KMLRF
�UGRF�WMSP�RCJCNFMLC�@GJJ� ML�RMN�MD�RF?R��
8F?R�F?PBU?PC�BM�*�LCCB 
5M�ECR�ML�RM�RFC� *LRCPLCR�DPMK�WMSP�FMKC
�WMS�UGJJ�
LCCB�?�AMKNSRCP�	?L�"KGE?� GQ� GBC?J
� ?�KMBCK�
	RFC�D?QRCP�RFC�@CRRCP�� �?� ��
����@?SB�KMBCK� GQ�
PCAMKKCLBCB

� ?�RCJCNFMLC� JGLC�?LB� QMKC�NS@JGA�
BMK?GL� QMDRU?PC�
)MU�BM�*�EC R�MLRM�RFC�*LRCPLCR 
*D�WMS�BMLgR�F?TC�?AACQQ�RFPMSEF�UMPI�MP�AMJJCEC


WMS�UGJJ� LCCB�RM�K?IC�SQC�MD�?�BG?J�SN�QCPTGAC��
3?RFCP�JGIC�?�RWNGA?J� #SJJCRGL�#M?PB�4WQRCK
�WMS�
SQC�?�KMBCK� RM�BG?J� SN�?� PCKMRC�AMKNSRCP�QGRC��
5FGQ�UGJJ� AMLLCAR�WMSP�"KGE?�BGPCARJW�RM�RFC�/CR
�
?LB�WMS�A?L�SQC�'51
�5&-/&5
�(01)&3�?LB�MD�
AMSPQC
�.MQ?GA�
8F?R�GQ�RFC�8MPJB�8GBC�8C@ 
5FC�8C@� GQ�QGKNJW�?�RMMJ� DMP�DGLBGLE�GLDMPK?RGML�
QRMPCB�ML�RFC� *LRCPLCR�� .?LW�AMKNSRCP�LCRUMPI�
QGRCQ� GLAJSBC�?�888�QCPTCP�RM�?JJMU�C?QW�NS@JGA�
?AACQQ�RM�RFC� GLDMPK?RGML�RFCW�QRMPC�
8F?R�GQ�)WNCPRCVR 
"�FWNCPRCVR�BMASKCLR�K?W� JMMI� JGIC�?L�MPBGL?PW�
RCVR�DGJC
� @SR�ACPR?GL�UMPBQ�UGJJ� @C�FGEFJGEFRCB��
$JGAIGLE�ML�RFCQC�UMPBQ�UGJJ� @PGLE�SN�?�LCU�N?EC
�
SQS?JJW�UGRF�KMPC�BCR?GJQ�
8F?R�GQ�.MQ?GA 
.MQ?GA� GQ� ?� NPMEP?K�QNCAG?JJW�UPGRRCL�RM�AMNC�UGRF�
RFC� )WNCPRCVR�N?ECQ�UFGAF�K?IC�SN�RFC�8MPJB�
8GBC�8C@��"KGE?�.MQ?GA� GQ�?�NS@JGA�BMK?GL�
NPMEP?K�UFGAF�UGJJ�BGQNJ?W�RCVR�?LB�NGARSPCQ
� ?LB�
A?L� PCNJ?W�QMSLB�Q?KNJCQ�
*�A?LgR �PSL�.MQ?GA
� A?L�*�Q RGJJ�SQC�RFC�888 ��
:CQ
� SQC�5CJLCR�RM� JME� GLRM� GLDM�ACPL�AF� ?LB�WMS�
A?L�SQC�RFC�RCVR�@?QCB� QWQRCK�

'GESPC���� 5FC�##$�LCRUMPIGLE�AJS@�GQ�?L�CVACJJCLR�
NJ?AC�RM�DGLB�MSR�UF?R�Q�LCU�ML� RFC�LCR�

'GESPC����)?TGLE�@MUCJ�NPM@JCKQ �"�OSGAI�QC?PAF�
A?L� DGLB�NJCLRW�M D�DGJCQ�ML�BGECQRGTC�?GJK CLRQ���

'GESPC� ��� 5FCPC�?PC�?�T?PGCRW�M D�QGRCQ�UFGAF�?JJMU �
WMS� RM�QC?PAF�DMP�QNCAGDGA�UMPBQ�MP�NFP?QCQ�

/ :6 ' :: ���!�/:�C 
� �(+'-�IA�
� �EIOFA�-NK?AOOEJC
� KILKPAO�d

*E@EAA��3=Q=A�

'GESPC���� 5FC�888�7GPRS?J�JG@P?PW�GQ�?L�
GL RCPCQRGLE�QMSPAC�DMP�? JJ�K?LLCP�M D�BMASKCLRQ

'GESPC���� :MS�A?L�TGCU�RFC�J?PEC�GK?EC�@W�AJGAIGLE �
ML�RFC�QK?JJCP�MLCQ�	?@MSR��%�GK?EGLE
�

'GESPC���� 5FC�/?RGML?J�-G@P?PW�M D�.CBGAGLC��/CCB�
UFCPC�RM �N?PI�WMSP�A?P �-MMI�LM�DSPRFCP���

#�+ ('��.,-"' 
)WNCPRCVR�� �?�LML�JGLC?P�BMASKCLR��$JGAI�
ML� ICWUMPBQ�RM� @PGLE�SN�KMPC�
GLDMPK?RGML�ML�WMSP�AFMQCL�QS@HCAR�
1MGLR�0D�1PCQCLAC�� �?L� *LRCPLCR� f1MGLR�MD�
1PCQCLACg� MP�f1M1g� GQ� ?�AMKNSRCP�UFGAF�
WMS�A?L�BG?J� SN�DPMK�WMSP�FMKC�
AMKNSRCP�SQGLE�?�KMBCK��0LAC�
AMLLCARCB
�WMSP�AMKNSRCP�GQ�RCKNMP?PGJW�
AMLLCARCB�BGPCARJW�RM�RFC�/CR
� ?LB�WMS�
A?L� QCLB�CK?GJ� ?LB�BMULJM?B�DGJCQ�� �MP�
SQC�RFC�8MPJB�8GBC�8C@�
461�� �111�� �NPMRMAMJQ�SQCB�UFCL�SQGLE�
?�QCPG?J� 	KMBCK
� JGLI�RM�RFC� *LRCPLCR��0L�
RFC�"KGE?
�WMS�UGJJ� LCCB�?�QMDRU?PC�
QJGN�BCTGAC� GL�MPBCP�RM�AMLLCAR�� RFCPC� ?PC�
QCTCP?J� GL�RFC� NS@JGA�BMK?GL��$4-*1� GQ�
RFC�Q?KC� ?Q�4-*1
� @SR�UGRF�AMKC�
AMKNPCQQGML�RM�QNCCB�RFGLEQ� SN�
8MPJB�8GBC�8C@�� �RFC�)WNCPRCVR�QWQRCK�
UFGAF�L?TGE?RGLE�WMSP�U?W�?PMSLB�RFC�
*LRCPLCR�?Q�C?QW�?Q�AJGAIGLE�?�DCU�
@SRRMLQ��8FCL�SQCB�UGRF�RFC�NPMEP?K�
"KGE?�.MQ?GA
� ?Q�UCJJ� ?Q�RCVR�WMS�A?L�
ECR�EP?NFGAQ
� QMSLB�?LB�NMRCLRG?JJW�
?LGK?RGML�
5CJLCR�� �?�NPMEP?K�UFGAF�AMLLCARQ�WMS�
RM�?LMRFCP�K?AFGLC�?APMQQ�RFC� GLRCPLCR�
*R�UMPIQ� GL� ?�QGKGJ?P�U?W�RM�?�AMKKQ�
NPMEP?K�QSAF�?Q�/$MKK�MP�5CPK�
(*'�� �(P?NFGAQ� *LRCPAF?LEC�'MPK?R��"�DGJC�
DMPK?R�DMP�GK?ECQ�UFGAF�A?L�@C�PC?B�?LB�
BGQNJ?WCB�ML�?� P?LEC�MD�AMKNSRCPQ
�
GLAJSBGLE�RFC�"KGE?�	TG?�?�B?R?RWNC
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5HE��%�3�.�IS�A�$%�30.�THA T�CONTAINS�WELL�OVER�
�����%�MODELS�AND�����TEXTURE�MAPS�

"S�WELL�AS� VARYING�IN�THE IR�COMPLEXITY
� THE�OBJECTS�
ALSO�VARY�IN� THE IR�ADAPTABILITY�

/?<�/?@H;�
�@C<DI@ED
�0$'�$)"�4*0-�*2)�K��(*� '.���)�� � 3/- ( '4�
/$( >�*).0($)";� �-� ( ���)�$!*-��.�1 .� '*/.�
*!�/$( �2$/#��4)� .$.��*-+*-�/$*)D.�K�>���;

�
T hS�A�GREAT�FEELING�TO�FINISH�BUILDING�A�
COMPLICATED��%�MODEL�� �YOU�GET�A� REAL�SENSE�
OF�ACCOMPLISHMENT��)OWEVER
�AS�SATISFYING�AS�

IT �MAY�BE
� BUILDING�YOUR�OWN�OBJECTS�CAN�BE�
EXTREMELY�TIME�CONSUMING�� *F�YOU�ARE�WORKING�
PROFESSIONALLY�IT�CAN�OFTEN�BE�MORE�CONVENIENT
�
AND�COST�EFFECTIVE
�TO�BUY�READY�MADE�OBJECTS�AND�
THEN�ADJUST�THEM�TO�MATCH�CURRENT�YOUR�NEEDS�

#UT
�WHERE�CAN�YOU�FIND�GOOD�QUALITY�MODELS �
:OU� COULD�TRY�BUYING�MODELS�FROM�COMPANIES�WHO�
SPECIALISE� IN� CREATING��%�OBJECTS�� 5HIS�OPTION� CAN�
BE�VERY�EXPENSIVE�THOUGH��"NOTHER�OPTION� IS�TO�HAVE�
A� LOOK�AROUND�FOR�1%�OBJECTS��5HIS� IS� A�GREAT�WAY�OF�
OBTAINING�OBJECTS� AS� IT�WILL�COST�YOU�VERY� LITTLE��
)OWEVER
�YOU�COULD� SPEND�A�GREAT�DEAL�OF�TIME�
TRYING�TO� LOCATE�SUITABLE�OBJECTS��5HE�PROBLEM� IS�
THAT�THERE� ARE�TOO�MANY�POSSIBLE�SOURCES��0NE�
SOLUTION
� THAT�FALLS� PART�WAY�BETWEEN�THESE�TWO�
OPTIONS
� IS�4YNDESIS�$ORPORATIONhS��%�3�.�

5HE��%�3�.�IS�A�$%�30.�THAT�CONTAINS�OVER�
�����%�MODELS� AND�����TEXTURE�MAPS��5HE�MODELS�
ARE�SAVED� IN�FIVE�OBJECT�FORMATS�� -IGHT8AVE
�
*MAGINE
� %9'
� �%�4TUDIO
� AND�8AVEFRONT�� 5HE�
VARIETY�IN� FORMATS�MEAN�YOU� CAN� LOAD�THESE�OBJECTS�
INTO�ALMOST�ANY��%�PROGRAM��"�FEW�OF�THE� -IGH8AVE�
OBJECTS�EVEN� COME�WITH�THEIR�OWN�SCENE�FILES�� /ONE�
OF�THE�FILES�ON�THE�DISC�ARE�COMPRESSED
� SO�YOU�
DONhT�HAVE�TO�WORRY�ABOUT�DECOMPRESSING�OBJECTS�
AND�COPYING�THEM�TO�YOUR�HARD�DISK��"LL� OF�THE�
OBJECTS�AND�SCENES�CAN�BE�ACCESSED�BY�YOUR��%�
PROGRAM�STRAIGHT�FROM�THE�$%�30.�

5HE� REASON�WHY�4YNDESIS�$ORPORATION�
UNDERTOOK�THIS�MAMMOTH� TASK�WAS�TO�DEMONSTRATE�
THE�CONVERSION� PROWESS�OF�*NTERCHANGE�1LUS
� THEIR�
�%�OBJECT�CONVERSION� PROGRAM��5HEY�HAVE�GATHERED�
OBJECTS�FROM�THE�1%�WORLD
� AND� HAVE�ALSO� INCLUDED�
DEMO�OBJECTS�FROM�THE�COLLECTIONS�OF�COMPANIES�
SUCH� AS�7IEWPOINT��5HE� INCLUSION�OF�THE�DEMO�
OBJECTS�GIVES�YOU�THE�CHANCE�TO�SAMPLE�THE�QUALITY�
OF�THE�COMPANYhS�WORK�� 'INDING�WHAT�YOU�WANT�
WOULD� BE�A�DIFFICULT�TASK� IF�YOU�HAD�TO�FIND� SUITABLE

OBJECTS�BY�WADING�THROUGH�THE�$%�30.hS�DIRECTORY�
LOADING�OBJECTS�THAT�SOUND� INTERESTING�� 'ORTUNATELY
�
YOU�DONhT�HAVE�TO�DO�THAT�AS�THE�MANUAL� INCLUDES�
PRINTOUTS�OF�THE� RENDERED�OBJECTS��:OU�CAN�THEN�
BROWSE�THROUGH�THE�PRINTOUTS� AT�YOUR�LEISURE
� AND�
THEN� LOAD� IN�ANY�THAT�LOOK� INTERESTING��"LTERNATIVELY
�
IF�YOU�ARE� LOOKING�FOR�SOMETHING� IN�PARTICULAR
�YOU�
COULD�TURN� TO�THE� INDEX�AT�THE�BACK�OF�THE�MANUAL��
5HE� INDEX�GIVES�THE�NAME�OF�EACH�OBJECT
� BUT�LISTS�
EACH�OBJECT�UNDER�A�DESCRIPTIVE� HEADING
� SUCH�AS

5HE�TEXTURES�THA T�ARE�SUPPLIED�ARE�REALLY�A�B IT�O F�A�
BONUS
� AS� THE�OBJECTS�ALONE�ARE�SUPERB�VALUE�
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5HE�OBJECTS�COVER�AN�EXTREMELY�WIDE�RANGE�OF�
EVERYDAY
� AS�WELL�AS�S LIGH TLY �MORE�UNUSUAL�THINGS�

AIRCRAFT
� ANIMALS�ETC�� 5HIS�MAKES� IT�EASIER�TO� LOCATE�
A� PARTICULAR�TYPE�OF�OBJECT��"NOTHER�AID�TO�FINDING�
THE�DESIRED�OBJECT� IS�THE�DIRECTORY�THAT�CONTAINS�THE�
OBJECT�� �THIS� IS� ALSO� LISTED�

5HE�OBJECTS�COVER�AN�EXTREMELY�WIDE� RANGE�OF�
EVERYDAY�AS�WELL� AS� UNUSUAL� SUBJECTS��"S�
MENTIONED�BEFORE
� THERE�ARE�OVER�����OBJECTS
� AND�
THEIR�QUALITY�VARIES�QUITE�A� LOT�� SOME�ARE�VERY�BASIC
�
OTHERS�ARE� HIGHLY�COMPLICATED�� 0BVIOUSLY
� THE�MORE�
COMPLICATED�OBJECTS�WILL� REQUIRE�MORE�MEMORY�TO�
RENDER��4OME�OF�THE�AREAS�THAT�ARE�COVERED�BY�THE�
�%�3�.�INCLUDE�CARS
� APPAREL
� PLANES
� LOGOS
�
ANIMALS
� SPACESHIPS
� ANATOMY
� AND�ALMOST�
EVERYTHING�ELSE�� 5HERE�ARE�SOME�FAMILIAR�OBJECTS�
CONTAINED�ON�THIS�DISC
� SUCH�AS�$ARMEN�3IZOLLOhS�
MODEL�OF�THE�&NTERPRISE�FROM�4TAR�5REK�� 5HE�/EXT�
(ENERATION�� *F�YOU�ARE�A�BIT�OF�A�5REKKY
�YOU�WILL� BE�
PLEASANTLY�SURPRISED�BY�THE�NUMBER�OF�OTHER�4TAR�
5REK�VESSELS�THAT�HAVE�BEEN� INCLUDED�� �THE�ONLY�
ONE� *� DIDN�T�NOTICE�WAS�THE�#ORG�SHIP�

"S�WELL� AS�VARYING� IN�THEIR�COMPLEXITY
� THE�
OBJECTS� ALSO�VARY�IN�THEIR�ADAPTABILITY��4OME�OF�THE�
MORE�COMPLICATED�OBJECTS�ARE�QUITE�DIFFICULT�TO�
ADAPT�TO�YOUR�NEEDS
� BUT�THE�MAJORITY�OF�THE�OBJECTS�
CAN�EASILY�BE� ALTERED�TO�YOUR�OWN� REQUIREMENTS�

5HE�TEXTURES�THAT�ARE�SUPPLIED� ARE� REALLY�A�BIT�OF�
A�BONUS
� AS�THE�OBJECTS�ALONE�ARE�MORE�THAN�
ENOUGH� TO�GIVE�YOU�VALUE�FOR�YOUR�MONEY��"S�WITH�
THE�OBJECTS
�THERE� IS�A�GREAT�DEAL� OF�VARIETY
� BUT�ALL�
OF�THEM�CAN�BE�TILED� SEAMLESSLY��5HE�MAJORITY�OF�
THE�TEXTURES�ARE�OBVIOUSLY�COMPUTER�GENERATED
�WITH�
SWIRLING�PLASMA�LIKE� IMAGES�BEING�THE�FLAVOUR�OF�THE�
DAY�� #UT
� THERE�ARE�A�FEW�UNUSUAL� PATTERNS�MADE�
WITH� SCANNED� PICTURES�OF�FAMOUS�PEOPLE�� 


*� HAD�EAGERLY�BEEN�AWAITING�THE�ARRIVAL� OF�THIS�
$%�30.�FOR�SOME�TIME�AND
� *hM�GLAD� TO�SAY
� *�WAS�
NOT�DISAPPOINTED�� 4YNDESIS�$ORPORATION�S��%�3�.�
IS�EXCELLENT�VALUE�FOR�MONEY�AND�AN� INVALUABLE�TOOL�
FOR�ANY��%�ENTHUSIAST�� *F�YOU�ARE�A�GOOD��%��
MODELLER
�YOU�MIGHT�EVEN�GET�THE�NEXT�DISC�FREE� IF�
YOU� SEND� IN�AN�OBJECT�TO�BE� INCLUDED� ON�THE�SECOND�
DISC��"T�THE�VERY�LEAST
� A�DISC� LIKE�THIS�CAN�ACT�AS� A�
GOOD�SOURCE�OF�COMPONENTS�FOR�BUILDING�YOUR�OWN
OBJECTS������
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4YNDESIS��%�3�. �� �����
�	�
4YNDESIS�$ORPORATION
�	���
4YNDESIS�$ORPORATION�e������
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"LTHOUGH�A� LARGE�NUMBER�OF�THE�OBJECTS�CAN�BE�FOUND�IN�
THE�1%�WORLD
� IT�WOULD�COST�YOU�A� LOT�MORE�TO�BUY�ALL�OF�
THE�OBJECTS�FROM�A�1%�LIBRARY�

�*)/ )/.� RKU
"S�WELL�AS�AN�ABUNDANCE�OF�OBJECTS
�THERE� IS�AN�
IMMENSE�VARIETY�

�0�'$/4�*!�*�% �/.� QPU
5HE�OBJECTS�VARY�QUITE�A�BIT�IN�QUALITY
� BUT�OVERALL� THEY�
ARE�VERY�GOOD�
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�
MAGINE�THIS�SCENARIO��:OUhRE�AN�"MIGA�
ANIMATOR
� DOING�WORK�FOR�A�57�PROGRAMME��
:OUR�CLIENT�WANTS�DELIVERY�ON�. IL�TAPE�

	1ANASONIChS�COMPETITOR�TO�4ONYhS�#ETACAM

�BUT�
YOU�DONhT �HAVE�AN�..�MACHINE�� �JUST�A�DILEMMA�� �
HOW�WILL�YOU�GET�ALL�THE����BIT�FRAMES�BEING�
RENDERED�BY�YOUR��%�PACKAGE�ON�TO�TAPE 

5HE�FIRST�	AND�MOST�EXPENSIVE
�OPTION� IS�TO�GO�
OUT�AND�BUY�AN�.IL� RECORDER�AND�A�SINGLE�FRAME�
CONTROLLER
� ALONG�WITH� A����BIT�GRAPHICS�CARD�AND�
HIGH�QUALITY�GENLOCK�OR�VIDEO�ENCODER�TO�CONVERT�THE�
GRAPHICS�OUTPUT�TO�THE�COMPONENT�VIDEO�FORMAT�OF�
THE�.IL�DECK�� )OOK� IT�ALL� UP
� INSERT�A�COSTLY�VIDEO�
TAPE�AND� START�THE� LONG
�DRAWN�OUT�CYCLE�OF�RENDER�
FRAME
� NOTIFY�SINGLE�FRAME�CONTROLLER
� ACTIVATE�753�
AND� RECORD�FRAME
� ROLL� BACK�753
�WAIT�FOR�NEXT�FRAME�
TO� RENDER�AND�SO�ON��4UCH�AN�OPTION� IS� LIKELY�TO�SET�
YOU�BACK�AT�LEAST�_��
����� �AND�THAThS�BIG�MONEY�
TO�ANYONE�� 3EADERS�WITH� EXPERIENCE�OF�THE�ABOVE�
PROCESS�WILL� KNOW�THAT�NOT�ONLY��DOES�SUCH�A�TIMEd
CONSUMING�RECORDING�PROCESS�TIE� UP�AN�EXPENSIVE�
VIDEO�DECK�FOR�LONG�PERIODS
� IT�ALSO�CAUSES�MAJOR�
WEAR�AND�TEAR�TO�THE�DECK� ITSELF
� IN� PARTICULAR�ITS�
DELICATE� 	AND� FAR�FROM�CHEAP
� RECORDING�HEADS��
4INGLE�FRAME� RECORDING�CAN�EASILY�CAUSE� A�753�TO�
EXPIRE� LONG�BEFORE� IT�WOULD�DURING� gNORMALh� USE��:OU�
COULD
� OF�COURSE
� SOFTEN�THE�FINANCIAL� BURDEN�BY�JUST�
HIRING� IN�AN�.IL� RECORDER�AS� REQUIRED
� BUT�AGAIN�THE�
COSTS�COULD�STILL� BE�QUITE�SUBSTANTIAL�� �AND�YOU�LL�
STILL� NEED�THE�3(#�VIDEO�HARDWARE�AND�SINGLE�FRAME�
CONTROLLER��"NOTHER�OPTION�WOULD�BE�TO�ARCHIVE�ALL�
THE� INDIVIDUAL� FRAMES�OF�YOUR�ANIMATION�	ON�TO�TAPE�
STREAMER�OR�REMOVABLE�HARD� DRIVE
�AND� PAY�A�
FACILITIES�HOUSE�TO�ASSEMBLE� IT�ALL�TOGETHER
� BUT�YOU�
MAY�HAVE�TO�WAIT�A�FEW�DAYS�TO�VIEW�THE� RESULTS�� �
AND� IF�YOU�DONhT �LIKE�THEM�YOUhLL� HAVE�TO� REPEAT�THE�
WHOLE� PROCESS�UNTIL�YOU�DO�� 1LUS
� A�BIG�ANIMATION�
CAN� REQUIRE� A�HUGE�AMOUNT�OF�DISK�SPACE� 	AND� *hM�
TALKING�PERHAPS�����ODD� FRAMES�OF����,�OR�MORE�
EACH
��5HAThS�SOME�EXPENSIVE�STORAGE��5HE�
CHEAPEST
� BUT� LEAST�DESIRABLE
� ROUTE�WOULD� BE�TO�
BUY�A�VERY� LARGE�HARD�DRIVE
� LOTS�OF�3".�AND�EQUIP�
YOUR�"MIGA�WITH�THE�FASTEST�ACCELERATOR�CARD�YOU�
CAN�AFFORD�AND�PRODUCE�)".���ANIMATIONS�TO� PLAY�
BACK� LIVE�TO�TAPE�� 6NFORTUNATELY�THIS� gSOLUTIONh�
REQUIRES�THAT�YOU�COMPROMISE�A� LITTLE�ON�THE�OUTPUT�
QUALITY
� ISNhT �ACTUALLY�THAT�CHEAP
� ALMOST�CERTAINLY

������ �����
��
$OMPONENT�	:$R$B
� � �VIDEO�
SIGNAL� USED�WITH�TOP��
END�BROADCAST�753S�� 4UPERIOR�
SIGNAL�QUALITY� IS� ACHIEVED�BY�
PROCESSING�ITS�THREE�
COMPONENTS� 	-UMINANCE� <:>
�
3ED�:�<$R>�AND�#LUE�:�<$B>
�
SEPARATELY��$OMMONLY�USED� IN�
#ETA$AM�AND�.IL� SYSTEMS��
$OMPOSITE�� �COMPOSITE�VIDEO�
IS�A�COMBINED� -UMINANCE�
	#RIGHTNESS
�AND�$HROMINANCE�
	$OLOUR
�SIGNAL� USED� IN�OLDER�
VIDEO�EQUIPMENT�� .ODERN�
EQUIPMENT� IS� ALSO� LIKELY�TO�HAVE�
COMPOSITE�CONNECTORS�SO�AS�TO�
BE�BACKWARD�COMPATIBLE
�
ALTHOUGH� IT� IS�BETTER�TO�USE�:�$�
OR�:$R$B�WHEN�AVAILABLE��7)4

AND�6�MATIC�SYSTEMS�USE�
COMPOSITE�VIDEO�
3ENDERING�� �THE�PROCESS�OF�
GENERATING�AN� IMAGE�FROM�A��%�
PROGRAM�AND� ITS� SCENE�AND�
OBJECT�DATA�
3OTOSCOPING�� � IMPORTING�VIDEO�
OR�FILM� IMAGES�	USUALLY� LIVE�
ACTION�SEQUENCES
� INTO�A�
COMPUTER�FOR�FURTHER�
MANIPULATION�� �SUCH�AS� IMAGE�
PROCESSING
� RECOLOURING�OR�OTHER�
GRAPHICS�EFFECTS�� �BEFORE�
RECORDING�THEM�BACK�TO�TAPE�OR�
FILM��4�7IDEO�	:�$
"�TWO�PART�
VIDEO�SIGNAL�COMPOSED� OF�
SEPARATE� -UMINANCE�	:
�AND�
$HROMINANCE� 	$
�ELEMENTS
� AS�
USED� BY�4�7)4�AND�)I��VIDEO

EQUIPMENT�� #ETTER�QUALITY�THAN�
COMPOSITE�VIDEO�
4INGLE�'RAME�$ONTROLLER��
HARDWARE�SOFTWARE� REQUIRED� TO�
INTERFACE�A�COMPUTER�WITH� A�
HIGH�END�VIDEO�DECK�CAPABLE�OF�
RECORDING�SINGLE�FRAMES�AS�THEY�
ARE� RENDERED�TO� BUILD� UP�AN�
ANIMATION� SEQUENCE�
5IME�-APSE�� �A�FILM�OR�VIDEO�
RECORDING�TECHNIQUE�WHERE�
SINGLE� IMAGES�ARE�ONLY�RECORDED�
AT�PRE�DETERMINED�TIME�
INTERVALS
� FOR� INSTANCE�ONE�
FRAME�EVERY�MINUTE��5IME� LAPSE�
RECORDING� IS� HOW�THOSE�SUPERd
FAST�PLANT�GROWING
� OR�
SPEEDED�UP�CLOUD� SEQUENCES�
ARE�PRODUCED�

5HE�1ERSONAL�"NIMATION�
�	������ 3ECORDER�WAS�ORIGINALLY

DEVELOPED�AS�A�STORAGE�SOLUTION�
�������* � FOR�7IDEO�5OASTER�USERS�AND�

-IGHTWAVE�ANIMATORS�

WONhT�PLAY�BACK�AT�THE� REQUIRED� ���FRAMES�PER�
SECOND
� OR�	IF�IT�DOES
�WON�T�BE�FULL� 1"-�OVERSCAN
�
AND� IT� REQUIRES� AN�"("�"MIGA�

. )�� $)�/# ���1�'-4
4O
�WITHOUT�SPENDING� LARGE�AMOUNTS�OF�MONEY
� IT�
LOOKS� LIKE�YOUhRE� IN�TROUBLE��8RONG��5HERE�S�AN�
OBVIOUS�SOLUTION�� �MAKE�FULL�COLOUR�ANIMATIONS�
WHICH�CAN�BE�PLAYED�BACK�DIRECTLY�FROM�THE�"MIGA�
AT�BROADCAST�QUALITY�AND�FULL�FRAME� RATE�� 3ECORD�
YOUR�FRAMES�DIRECT�TO�DIGITAL� DISK�STORAGE� AS�EACH� IS�
RENDERED
� AND�THEN� PLAY�THE� RESULTING�STILLS�AND�
ANIMATIONS�DIRECTLY�TO�VIDEO�� 4OUNDS� IMPOSSIBLE �
4OUNDS�EXPENSIVE �1ERHAPS
� BUT�WHEN�%14�
PRODUCED�THE�1"3�THEY�MADE�A�MAJOR�BREAKTHROUGH�
IN�AFFORDABLE�SINGLE�FRAME�RECORDING�SYSTEMS��5RUE
�
THERE�ARE�ALREADY�A�NUMBER�OF�TOP�END�DIGITAL� DISK

1"3h4�SOFTWARE�IS�EASY�TO �USE�W ITH�FOUR�AREAS�FOR�
LOADING�SAVING�O F�1"3�PROJECTS
� LOAD�AND�SAVE�
FROM�"MIGA%04
�SEQUENCE�PLAYBACK�AND�CAPTURE�
CONTROL
� AND�PREFERENCES�AND�QUALITY�OPTIONS�

)ERE�ARE�SOME�O F�THE�ADDITIONAL�SOFTWARE�
REQUESTERS�WHICH�APPEAR�A T�TIMES�IN�THE�CENTRE�OF�
THE�1"3�4�MAIN�SCREEN��.ANY�O F�THE�1"3h4�
FUNCTIONS�HAVE� THE IR�OWN�POP�UP�CONTRO L�PANELS�

RECORDERS�ON�THE�MARKET�� �IF�YOU�HAVE�_��
����
PLUS�TO�SPEND�� #UT�THE�1ERSONAL�"NIMATION�
3ECORDER�CARD�	1"3
�COSTS�UNDER�_�
����	NOT�
INCLUDING�THE�BIG�BOX�"MIGA�TO� HOUSE� IT� IN
� OF�
COURSE
��"� LARGE
� DEDICATED� *%&�HARD�DRIVE� IS�ALSO�
REQUIRED
�WHICH� CAN�COST�ANYTHING�FROM�_����	EX��
7"5
�FOR�A� �(B�DRIVE
� AROUND�A�GRAND�FOR����(B�AND�
UPWARDS�� 4TILL
�THE�TOTAL�COST� IS� LIKELY�TO�BE�
CONSIDERABLY� LESS�THAN�YOU�WOULD� PAY�FOR�A�
PROFESSIONAL�4�7)4�EDIT�DECK
� NEVER�MIND� A�
GRAPHICS�CARD
�GENLOCK�AND�4'$�TOO��"ND
�EVEN� IF�
YOU�ADD�THE�OPTIONAL� 	AND�VIRTUALLY�ESSENTIAL
�
CAPTURE�CARD
� THE�TOTAL� COST�OF�A�GREAT�"MIGA�AND�
1"3�SYSTEM�SHOULD� BE�WELL� UNDER�_�
����� �WHICH�
IS
� UNDER�THESE�CIRCUMSTANCES
� AN�EXCELLENT�PRICE��
"ND�THAThS�THE�OBVIOUS�ANSWER�� 3ECORD�YOUR�
ANIMATIONS�TO�THE�1"3
� PREVIEW�THEM�ON�A�SUITABLE�
VIDEO�MONITOR
�CHECK�THAT�EVERYTHING�IS�AS�YOU�WANT�
IT
� THEN�HIRE�AN�.IL� DECK�FOR�HALF�A�DAY
� RECORD�YOUR�
ANIMATIONS�DIRECT�TO�TAPE
� AND�#OBhS�YOUR�UNCLE��
	"CTUALLY
� HE� IS�� �&D
�

/# � +�-�.4./ (
5HERE�ARE�TWO�COMPONENTS�CENTRAL�TO�THE�BASIC�1"3�
SYSTEM�� �THE�1"3�CARD� ITSELF�AND�THE�SPECIAL� *%&�
DRIVE� IT� REQUIRES�� 1LUG�THESE� INTO�AN�"MIGA�
���������������OR������WITH�AT�LEAST����.B�OF�
MEMORY�	PLUS� AS�MUCH�AS�YOUR�SOFTWARE�
APPLICATIONS� REQUIRE
� AND�OUTPUT�TO�TWO�VIDEO�
MONITORS� 	AN� 3(#�ONE�FOR�THE�"MIGA�AND�A�PURELY�
VIDEO�ONE�FOR�THE�1"3�4�OUTPUT
� AND�YOUhRE� IN�THE�
ANIMATION� RECORDING�BUSINESS�� 5HE�1"3� ITSELF�
INSTALLS� INTO�AN�"MIGA�;ORRO�SLOT�AND� LINKS�DIRECTLY�
TO�A�DEDICATED� *%&�DRIVE��5HE�1"3�HAS�THREE�VIDEO�
OUTPUTS�� �COMPOSITE
� 4�VIDEO�AND�COMPONENT�
	:$R$B
�AND�A�REFERENCE�VIDEO� INPUT�FOR�
SYNCHRONISING�THE�1"3�TO�A�VIDEO�EDIT�SUITE� IF�
NECESSARY
� SO�THAT�CLEAN�VISION�MIXING�AND�EDITING�
FUNCTIONS�CAN�BE�CARRIED�OUT�ON� THE�1"3hS�VIDEO�
OUTPUT�� 0NCE�THE�SOFTWARE�HAS�BEEN� INSTALLED
� AND�
THE�1"3hS�OUTPUT�HOOKED�UP�TO�A�SUITABLE�
753�MONITOR
� THEN�THEREhS�NO�TIME�TO� LOSE� IN
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�4�7IDEO�
1"-�	��PIN
�
$OMPONENT�0UTPUT�� �1"-�	#ETACAM�.**
� #/$
�
7IDEO� INPUT�	&XTERNAL�4YNC
�� �$OMPOSITE�1"-�
	#/$

4TORAGE�$APACITY�� �#ETWEEN�THREE�AND�FIVE�
MINUTES�OF�ANIMATION� RECORDING�OR�
�
������
����STILLS�ON�A����.B�HARD� DRIVE��
7ARIABLE�SPEED�PLAYBACK�� 3ANDOM�"CCESS�STILL�
FRAME� RETRIEVAL�� %IGITAL�QUALITY�FOR�UNLIMITED�FIRST�
GENERATION�OUTPUT�
3&"-�5*.&�$"1563&�$"3%�"%������
7IDEO� INPUTS�� �$OMPOSITE�1"-�	#/$

�4�7IDEO�
	��PIN

$OMPONENT�0UTPUT�� �	#ETACAM�.**
� #/$


5HE�CAPTURE�CARD�PROVIDES� TOP�QUAIITY�VIDEO�
GRABBING�	IN �REAL�TIME
�� 5HIS�EXAMPLE�WAS�
CAPTURED�DIRECT�FROM�COMPONENT�#ETACAM�

DIRECTLY�WITH�THE�1"3�VIA�A� SHORT�RIBBON�CABLE�	AND�
FOR�WHICH� REASON�THE�"%������MUST�BE� LOCATED�VERY�
CLOSE�TO�THE�1"3�CARD�� �IN� A�1$�SLOT
��5HE�$APTURE�
$ARD�HAS�COMPOSITE
�4�VIDEO�AND�COMPONENT� INPUTS�
AND� IS�DEAD�EASY�TO�USE
� OTHER�THAN�DECIDING�WHAT�
VALUES�TO� SET�THE�2�'ACTOR�AND�BLOCK�SIZE�AT��
5OGETHER
� THE�2�'ACTOR�AND�BLOCK�SIZE�DETERMINE�THE�
QUALITY�AT�WHICH�THE�CAPTURED�VIDEO� IMAGES�WILL� BE�
SAVED�ON�TO�THE�1"3h4�)%�� �AND�SO�CONTROL� HOW�
GOOD�THE�PLAYBACK�QUALITY�WILL� BE��5HE�2�'ACTOR�
SETTING�RANGES�FROM� ��TO���
� AND�THE�BLOCK�SIZE�CAN�
BE�VARIED�THROUGH�A�SOMEWHAT�WIDER�RANGE�� *� TRIED�
VARIOUS�2�'ACTORS�	JUST�FOR�FUN
� AND�YOU�CAN� SEE�
SOME�OF�THE�RESULTS� ILLUSTRATED�HERE��5HE�2�'ACTOR�
PERFORMS�A�SIMILAR�FUNCTION� TO�THE�COMPRESSION�
SETTING�USED� BY�+1&(� PROGRAMS�� 5HE� LOWER�THE�2��
'ACTOR
�THE�HIGHER�THE�COMPRESSION
� THE�SMALLER�THE�
FILE
� AND�THE�WORSE�THE� IMAGE� LOOKS�WHEN�PLAYED�
BACK��"�2�'ACTOR�SETTING�OF�ONE
� FOR�INSTANCE
�
PRODUCES�BLOCKY�LOOKING� IMAGES�� �ONES�WHICH�
WOULD� BE�USELESS�FOR�MOST�PURPOSES
� BUT�MIGHT�BE�
0,�FOR�SPECIAL� EFFECTS��5HE�MANUAL�MENTIONS�THAT�
AN�OPTIMUM�SETTING�OF�2���AND� #LOCK�����SHOULD�
BE�A�GOOD�STARTING�POINT�FOR�GRABBING�	AND�PLAYING�
BACK
�HIGH�QUALITY�IMAGES�AT�AN�EFFICIENT�
COMPRESSION� RATIO�� �AND� INDEED�THIS�DOES�APPEAR�
TO�BE�THE�CASE�

0NE� IMPORTANT�POINT�TO�NOTE�WHEN�SETTING�THE�2��
'ACTOR�IS�THAT�IF�IT�	AND�THE�BLOCK�SIZE
�ARE�PUSHED�
TOO�HIGH
�THEN�THE�1"3�AND� ITS�HARD�DRIVE�MIGHT�NOT�
BE� ABLE�TO�KEEP�UP�WITH�THE� REQUIRED�
COMPRESSION�READ�WRITE�CYCLES�AND�DATA�WILL�
INEVITABLY�BE�CORRUPTED�DURING�RECORDING��5HE�
ANSWER�IS�TO�DO�A�FEW�EXPERIMENTS�TO�DETERMINE�THE�
OPTIMUM�STORAGE�QUALITY�YOU� REQUIRE�AND�ADJUST�THE�
SETTINGS�UNTIL�YOU�FEEL�YOUhVE�ACHIEVED� IT��0N�THE�
OTHER�HAND
� A�SERIES�OF�PRE�SET�DEFAULTS�WOULD�COME�
IN� HANDY�AS�A�TIME�SAVER�FOR� LESS�TECHNICAL� 	AND�
EXPERIMENTAL
� USERS�� *N� ACTION
� HOWEVER
�GRABBING

TO�THE�1"3� IS�SIMPLICITY� ITSELF��:OU�CAN�VIEW�
INCOMING�VIDEO�BY�DEPRESSING�THE�&�&�BUTTON� 	&�&�
MEANS�&LECTRONIC�TO�&LECTRONIC� IN�VIDEO�SPEAK
�SO�
THAT�THE� INPUT� IS�SENT�DIRECTLY�TO�THE�1"3�4�VIDEO�
OUTPUTS�FOR�MONITORING�� )ITTING�THE�3ECORD�BUTTON�
ALSO� PUTS�THE�SYSTEM� IN�&�&�MODE�AND� LETS�YOU�SET�
BOTH� THE� INCOMING�FRAME� RATE�AND�HOW�MANY�FRAMES�
OF�VIDEO�WILL� BE�CAPTURED� 	WHICH
� INEVITABLY
�WILL� BE�
LIMITED�BY�THE�SPACE�AVAILABLE�ON�THE�HARD�DRIVE
��
0NCE�ACTIVATED
�VIDEO� IS�CAPTURED� IN� REAL�TIME�AND�
OPTIONS�ARE�ALSO�AVAILABLE�FOR�TIME� LAPSE� RECORDING�
OR�FOR�GRABBING�A�FRAME�EACH�TIME�THE�MOUSE� IS�
CLICKED� 	.ANUAL�MODE
��5HE�.ANUAL�MODE� IS� IDEAL�
FOR�TRADITIONAL� ROSTRUM�ANIMATORS
� OR�FOR�IMPARTING�
RANDOM�SPEED�EFFECTS�ON�CAPTURED�VIDEO�� )OWEVER�
YOU�CAPTURE
�WITH�THE� RIGHT�2�'ACTOR�AND�BLOCK�SIZE�
SETTINGS
�YOUhLL� BE�AMAZED�BY�THE�QUALITY�OF�THE�
1"3h4�VIDEO�CAPTURE�WHEN�YOU�PLAY�THE�SEQUENCE�
BACK�� 1LAYBACK� IS�JUST�AS�EASY�AS�GRABBING�� �JUST�
USE�THE�7$3�STYLE�BUTTONS�OR�HOTKEYS�FROM�THE�
KEYBOARD��0NCE�A�CLIP�HAS�BEEN�SELECTED
� ITS�FIRST�
FRAME� IS�DISPLAYED�ON�THE�OUTPUT�MONITOR�S�SCREEN��
1RESSING�THE�1LAY�BUTTON� STARTS� INSTANT�PLAYBACK
� IN�
REAL�TIME
� AND�THE� RESULTS� LOOK�BRILLIANT�� .IND�YOU
�
OUTPUT�QUALITY�DEPENDS�ON� INPUT�QUALITY�� �BUT�1"3h4�
COMPRESSION� IS�COMPLETELY�TRANSPARENT�WHEN�DONE�
PROPERLY�AND�THE� IMAGE�PLAYBACK� IS
� TO�ALL� INTENTS�
AND� PURPOSES
� IDENTICAL�TO�THE�ORIGINAL� INPUT��0NCE�
CAPTURED
� IMAGES�CAN�BE�EXPORTED� TO�OTHER�
SOFTWARE�BY�USING�THE�1"3h4� &MULATE�FUNCTION
�
WHICH� DECOMPRESSES�THE�1"3�FILE�ON�DEMAND�AND�
SENDS�THE� IMAGES� AS� *''�	OR�5ARGA�OR�4(*
�FILES�TO�
YOUR�IMAGE�PROCESSOR
� OR�ANY�OTHER�SOFTWARE�

4INCE�1"3� RECORDS� IMAGES� AS�DIGITAL� DATA
� IT�
CAN�ALSO�BE�USED�FORVARIABLE�SPEED� 	IE�SLOW��
MOTION
� PLAYBACK��4IMPLY�SET�THE�PLAYBACK�SPEED�
	FROM����FPS�DOWN�TO�AS� LITTLE�AS���FRAME�EVERY���
SECONDS
�AND�OFF�YOU�GO��$LEAN
� CRISP� IMAGES�� �AT�
THE�SPEED�YOU�WANT�THEM��0NE�OTHER�THING�� �AS�THE�
$APTURE�$ARD� IS� BASED� AROUND�A�DIGITAL� FRAMESTORE
�
THERE� IS�SCOPE�FOR�DIGITAL� PICTURE�PROCESSING�TO�BE�
APPLIED�TO�THE� INCOMING�VIDEO��"CCORDINGLY
� SOME�
1ROC�"MP�	1ROCESSING�"MP
�FEATURES�HAVE�BEEN�
ADDED�TO� LET�THE�USER�MAKE�CORRECTIONS�	OR�ADD�
COLOUR�EFFECTS
�TO�THE�VIDEO�FEED��$OLOUR�BALANCE
�
BRIGHTNESS�AND�BLACK� LEVEL
� SATURATION� AND�
HORIZONTAL� POSITION�CAN�ALL� BE�ADJUSTED�BY�MEANS�OF�
ON�SCREEN� SLIDER�CONTROLS�AND�THE�PICTURE�CAN�EVEN�
BE�STRIPPED�OF�COLOUR�ENTIRELY�FOR�THAT� gRETROh� LOOK�

�)4�+-*�' (.�/# )�
4O�MUCH�FOR�ALL� THE�GOOD� FEATURES�� 4URELY�THE�1"3�
SYSTEM�MUST�HAVE�A�FEW�PROBLEMS � *NEVITABLY
�YES
� �BUT�THEY�AREN�T�MAJOR�WORRIES�� 'ROM�WHAT� *�VE�
HEARD
� %14�ARE�EXTREMELY�GOOD� AT� RESPONDING�TO�
BUG�REPORTS�AND�USER�FEEDBACK
� SO�ANY�PROBLEMS�
ARE�QUICKLY�ADDRESSED�AND�BUG�FIXED�VERSIONS�OF�THE�
SOFTWARE� ARE� REGULARLY�POSTED�ON�THE� %14�##4� IN�
THE� 64��5HE�ONLY�MAJOR�PROBLEM� *�ENCOUNTERED�WAS�
THAT�CAPTURED�VIDEO�WILL� SOMETIMES�BREAK�UP
�
PROBABLY�BECAUSE�THERE� ISNhT �THE�DISK�STORAGE�
SPACE�AVAILABLE�FOR�THE� IMAGES�OR�THE�2��
'ACTOR�#LOCK�SIZE� IS�SET�TOO�HIGH�� 1ERHAPS�THIS� IS�
JUST�THE�RESULT�OF�ME�PUSHING�THE�SYSTEM�TOO�FAR
�
RATHER�THAN�AN�ACTUAL� FAULT�

/# ��-$"#/�!0/0- 
0NE�OR�TWO� ADDITIONS�WOULD�MAKE�THE�1"3�EVEN�
BETTER�FOR�TRULY�PROFESSIONAL� USE�� *hM�DEFINITELY�NOT�
ADVOCATING�FULL� NON�LINEAR�EDITING�CAPABILITY�HERE
�
BUT�SIMPLY�SLIGHTLY�BETTER�CONTROL�� 0NE�THING�THAT�
WOULD� BE�EXTREMELY�HANDY�WOULD�BE�EXTERNAL� SERIAL�
CONTROL� FROM�AN�EDIT�CONTROLLER�� �THEN�ALLOWING�THE�
1"3�TO� BE�USED� AS�A�VIRTUAL�7$3�SOURCE
� IN�THE�
SAME�WAY�AS�ANY�OTHER�7$3�WITH�SERIAL� PORT�CONTROL�

0NLY�A�SIMPLE�(1*� TRIGGER�IS�CURRENTLY� INCLUDED�

� !$)$/ '4�0+�/*�+�-
*N�CONCLUSION �&VEN�AT�JUST�UNDER�_�
����FOR�THE�
FULL� 1"3�SYSTEM
� THEREhS�NO�WAY�THAT� *�WOULD� CALL�
THE�1"3�EXPENSIVE�� *ThS� IMPOSSIBLE�TO�GET�AN�4�7)4�
DECK�CAPABLE�OF�HANDLING�ACCURATE�SINGLE�FRAME�
RECORDING�FOR�THIS� PRICE
� LET�ALONE�A�COMBINED�
BROADCAST�QUALITY�SINGLE�FRAME�DIGITAL� RECORDER
�
FRAME�GRABBER�AND�VIDEO�ENCODER�� *N�FACT
� THE�ONLY�
WAY�TO�DESCRIBE�THE�1"3� IS�AS�A� REAL� BARGAIN�� #UT� *�
DONhT �NEED�TO�TEACH�THE� PROFESSIONALS� HOW�TO� SUCK�
EGGS�� $HECK�OUT�THE�1"3��"ND� SOON�� (ARY�8HITELEY�
CAN�BE�CONTACTED�BY�E�MAIL� AS�
DRGAZ!CIX�COMPULINK�CO�UK��5HANKS�TO� %AVE�
#ARNARD� 	$ONSULTANT�FOR�%14
�FOR�ACCESS�TO�HIS�1"3�
SYSTEM�� 1HONE��������������OR�EMAIL�
DBARNARD!CIX�COMPULINK�CO�UK�FOR�MORE� INFO����

�	��
%14�1ERSONAL�"NIMATION�
3ECORDER�%3������� �_���� �
%14�$APTURE�$ARD�"%������� �_���

�	�
"VAILABLE�FROM�%IGITAL� 1ROCESSING�
4YSTEMS
� 3IVERSIDE�#USINESS�
1ARK
�6NIT��
� %OGFLUD�8AY
�
'ARNHAM
�4URREY
�(6���44�e�
������������'AX�������������
�	���
.ICROPOLIS�����"��(#�	_���
�
AND�����"����(#�	_����
�HARD�
DRIVES�ARE�AVAILABLE�FROM�.IGATE�
$OMPUTERS�	e�������������
�OR�
FROM�%14�	SEE�DETAILS�ABOVE
��"LL�
1RICES�ARE�&X�7"5�

� � � � � " ( '

+�-
�*�0( )/�/$*)� QNU
(OOD
�EASY�TO�UNDERSTAND�AND�FOLLOW�� �THOUGH�SOME�OF�
THE�TECHNICAL�STUFF�	ESPECIALLY�ABOUT�THE�COMPRESSION�
FACTORS
�COULD�BE�BETTER�EXPLAINED�

�0�'$/4� RNU
&XTREMELY�IMPRESSIVE�� �AND�MOST�CERTAINLY�UP�TO�
BROADCAST�QUALITY�

�+  �� JIIU
'AST��4EAMLESS
� REAL�TIME
�FULL�OVERSCAN
�FULL�COLOUR�
PLAYBACK��"LMOST�UNBELIEVABLE�

� �/0- .� RIU
*F�EXTERNAL�CONTROL�VIA�SERIAL� LINKS�	FOR�REMOTE�CAPTURE�
AND�EDIT�PLAYBACK
�WERE� INCLUDED
�THE�1"3�WOULD� INDEED�
BE�BRILLIANT��"S� IT�STANDS
� IThS�JUST�PLAIN�EXCELLENT�

�-$� � RIU
#ELIEVE� IT�OR�NOT
�A�FULL�1"3�SETUP�IS�ACTUALLY�SOMETHING�
OF�A�BARGAIN��"�FULLY�CONFIGURED�1"3�SYSTEM�REPLACES�A�
SINGLE�FRAME�CONTROLLER
� REAL�TIME�DIGITISER
�BROADCAST��
QUALITY�VIDEO�OUTPUT�AND�SINGLE�FRAME�753��(REAT�FOR�
SERIOUS�ANIMATORS�EVERYWHERE�� �AND�NOT�JUST�"MIGA��
BASED�ONES�

�1 -�''� RNU
�8�7�%2�%1%>-2+�4-)')�3*�/-8�;,-',�
'390(�59-'/0=�&)'31)�8,)�;36/,367)�
3*�%2=�463*)77-32%0�%2-1%8-32�7)894	��*�
=39�'966)280=�97)�%�7-2+0)�*6%1)�!����
+)8�%�()13�3*�����%66%2+)(�83(%=	

��
����	������> �
�����MI�> �������� JRRM
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�
71hS� LATEST�VENTURE�INTO�THE�WONDERFUL�
WIDE�WORLD�OF�ACCELERATORS� IS�THE�SNAPPILY�
TITLED�(�'ORCE��������� * T hS�DESIGNED�TO�FIT�

INTO�THE�$16�SLOT�OF�EITHER�A������OR�A�����
�
COMPLETELY�REPLACING�ANY�$16�CARD�THAT�MAY�
ALREADY�BE�FITTED�� * T hS�BASED�AROUND�A���.HZ�
�����
�SO� IT�CERTAINLY�DOESNhT �HANG�AROUND�

6P�TO���.B�OF�3".�CAN�BE�FITTED�TO�THE�BOARD�
THROUGH�THE�TWO�4*..�SLOTS�ON�THE� BOARD
�WHICH�
CAN�COPE�WITH�EITHER���OR����.B�MODELS�� 5HIS

ACCELERATOR�CONTINUES�(71�S�CURIOUS�TRADITION�OF�
USING�THEIR�OWN�UNIQUE�DESIGN�OF�4*..S
� SO�YOU�
CANhT�USE�THE�MORE�STANDARD� ���PIN�VARIETY�� *F�YOU�
WANT�TO�EXPAND�THE�MEMORY�EVEN�FURTHER
� A�3".�
EXPANSION� BOARD� IS�AVAILABLE�WHICH�CAN�HOLD�UP�TO�
��.B
�GIVING�YOU� A�GRAND�TOTAL� OF����.B
� ALTHOUGH�
YOU�WILL� PROBABLY�HAVE�TO�SELL�YOUR�CHILDREN�TO�THE�
SLAVE�TRADE�TO�GET�THIS�MUCH�

5HE�BOARD� IS� PRETTY�SIMPLE
�WITH�THE�ONLY�
MOVING�PART�BEING�A�FAN�OVER�THE�$16�� &VEN�WITH�
THIS�FAN
� A�FAIR�AMOUNT�OF�HEAT�IS�GENERATED
� SO� IT�
PAYS�TO�CHECK�THAT�THERE� IS� PLENTY�OF�SPACE�FOR�
VENTILATION� AROUND�THE�CARD�

5HERE� IS�CERTAINLY�NO�DOUBTING�THE�SHEER�SPEED�
OF�THE�(�'ORCE��������� *ThS�ONE�OF�THE�FASTEST�
"MIGA�ACCELERATORS� *hVE�EVER�COME�ACROSS
�WITH� A�
SPEED� INCREASE�OF�WELL�OVER�����PER�CENT�OVER�THE� ��
STANDARD�"��������� IN�MOST�CASES�� *N�THE�3AY�
5RACING�TEST
� ADDING�A�(�'ORCE�	FITTED�WITH� �.B�OF�
3".
�MORE�THAN� HALVED�THE�TIME�TAKEN�TO�COMPLETE�
THE� IMAGE
� AND�THERE�WERE�SOME�EVEN�BIGGER�
IMPROVEMENTS�WHEN�THE�RENDER�IS�DONE� IN�TRACE�
MODE
� AS�THIS� REQUIRE�MANY�MORE�FLOATING�POINT�
CALCULATIONS
�WHICH�THIS�ACCELERATOR�CAN�DO�FASTER�
THAN�YOU�CAN�SAY� i&XTENDED�OR�&XPANDED�
MEMORY j ��5HIS� IS�PARTLY�DUE�TO�THE� INCREASED�
SPEED�OF�THE�$16� 	WHICH� RUNS�AT���.HZ� INSTEAD�OF�
THE�STANDARD� ��.HZ

� BUT�IT� IS� ALSO� HELPED�BY�THE�
IMPROVED�MEMORY�ACCESS�SPEED��5HE�MEMORY�FITTED�
TO�THE�CARD�CAN�BE�ACCESSED� FASTER�THAN�THE�
MEMORY�ON�THE�MOTHERBOARD
� AS�THIS�BOARD�SOLVES�
A�DESIGN�FAULT�OF�THE�"����WHICH�MEANS�THAT�
MEMORY�ACCESS� IS�SOMETIMES� RATHER�SLOW�

)OWEVER
� THERE� IS� A� PRICE�TO�BE�PAID��+UST�UNDER�
_�
����� 'OR�THIS�SORT�OF�PRICE�YOU�COULD� BUY�ANOTHER�
"���������AND�EQUIP� IT�WITH�AN�'16�� 'OR�RENDERING�
�%�ANIMATIONS
� THE�TWO�MACHINES�COULD�THEN�BE�
LINKED�TOGETHER�BY�A�SYSTEM�SUCH�AS�1AR/ET�AND�A�
JUDICIOUS�BIT�OF�FIDDLING�WITH�"3EXX�COULD� SET�UP�A�
SYSTEM�WHERE�THE�TWO�MACHINES�COULD�BE� RENDERING�
DIFFERENT�FRAMES�FROM�YOUR�ANIMATION��5HIS�SORT�OF�
SYSTEM�WOULD� NOT�GIVE�ANY� IMPROVEMENT�FOR�%51�
WORK
� BUT�FOR�TASKS�WHICH� INVOLVE�CARRYING�OUT�THE�
SAME�OPERATION� SEVERAL�TIMES
� IT�MIGHT�BE�WORTH�
CONSIDERING� IN� PREFERENCE�TO�BUYING�AN�ACCELERATOR�
SUCH�AS�THIS�

5HIS�CONSIDERATION� ASIDE
� THIS� IS�AN�EXTREMELY�
GOOD�ACCELERATOR�WHICH�COULD� SAVE�A� LARGE�AMOUNT�
OF�VALUABLE�TIME�FOR�THE�"MIGA�PROFESSIONAL�� #UT�
WHY� IS� IT�SO�EXPENSIVE �"�GOOD� PORTION�OF�THIS� IS�
PROBABLY�THE�COST�OF�THE�$16�$HIP� ITSELF�� )OPEFULLY�
THE�PRICE�OF�THIS�WILL� FALL�WITH� THE�FORTHCOMING�
INTRODUCTION�OF�THE�������	WHICH�WILL� OFFER�EVEN�
GREATER�PERFORMANCE� IMPROVEMENTS

�WHICH�SHOULD�
DRIVE�THE�PRICE�OF�THE�������DOWN�� &VEN�THE�MOST�
POWER�HUNGRY�"MIGA�USERS�WOULD�HAVE�A�HARD�TIME�
JUSTIFYING�THE�COST�OF�THIS�CARD��"LTHOUGH� IT�PUSHES

�	��
"�����"�����������
ACCELERATOR�� �_�
���
�	�
(REAT�7ALLEY�1RODUCTS
�	���
4ILICA�e�������������

5HAT�TA LL�RED�BAR�IS� THE�RATING�FOR�ONE�O F�THE�"*##�
TESTS�� 5HE�FAR�RIGH T�BAR�IS�FOR�AN�"���������

THE�"MIGA�TO�A� NEW� LEVEL�OF�PERFORMANCE
� *� FEEL�THAT�
THE� PRICE�YOU�HAVE�TO�PAY�FOR�GETTING�CLOSE�TO� LIGHT�
SPEED� IS�EXCESSIVE�

/# ��*(+ /$/$*)
"CCELERATORS�DESIGNED�FOR�THE�"�����ARE�SOMEWHAT�
THIN�ON�THE�GROUND�AT�PRESENT�� 5HE�ONLY�OTHER�ONE� IS�
THE�&XCALIBUR�CARD�FROM�$ANADIAN�MANUFACTURERS�
3$4��8E�DID�GET�ONE� IN�FOR�REVIEW
� BUT�UNFORTUNATELY�
IT�FAILED�TO�WORK
� SO�WEhVE� HAD�TO�POSTPONE�THAT�
REVIEW�UNTIL� NEXT�MONTH��5HE�&XCALIBUR�COMES� IN�TWO�
DIFFERENT�FORMS
�WITH�A� ��.HZ�MODEL� 	_������
�
WHICH� USES�THE�$16�FROM�THE�"���������BUT�
IMPROVES�THE�SPEED�OF�MEMORY�ACCESS��5HE�OTHER�
MODEL� 	_���
� IS�BASED�AROUND�A� ��.HZ��������
&XPECT�A�FULL� REVIEW�NEXT�MONTH�

.OTOROLA�HAVE�ANNOUNCED�THAT�THE�������WILL�
START�SHIPPING�IN�QUANTITY�LATER�THIS�YEAR
� SO�
HOPEFULLY�WE�WILL� SEE�SOME�ACCELERATORS�USING�THIS�
EXTREMELY�POWERFUL�$HIP�WITHIN�THE�NEXT�FEW�
MONTHS��"LREADY
� SEVERAL� COMPANIES� HAVE�
ANNOUNCED�THEIR�INTENTIONS�TO�BUILD�ACCELERATORS�FOR�
THE�"MIGA�AROUND�THIS�$HIP����

� � � � � " ( '

D��� � =� ����� MDIC
�+  �� RPU
0NE�OF�THE�FASTEST�"MIGA�ACCELERTORS�*� HAVE�EVER�SEEN�

�3+�)���$'$/4� PIU
$AN�BE�EXPANDED� IN�TERMS�OF�EXTRA�3".�AND�OTHER�
FUNCTIONS�

�*�0( )/�/$*)� QIU
$OVERS�ALL�OF�THE�FUNCTIONS�OF�THE�CARDS�AND�SOFTWARE�IN�
A�GOOD� LEVEL�OF�DETAIL�

��'0 � OIU
3EGRETTABLY
�THIS�CARD� IS�EXCESSIVELY�EXPENSIVE� IN�TERMS�
OF�BANG�FOR�THE�BUCK�

�1 -�''� ��/$)"� QIU
"%=�833�)<4)27-:)��):)2�8,39+,�-8�-7�
*%78)6�8,%2�%�,92+6=�;,-44)8�(3;2�%�
6%&&-8�,30)	

������ �����
��
4*..�� �4INGLE� *N�LINE�.EMORY�
.ODULE��"�STANDARD�WAY�OF�
MOUNTING�3".�$HIPS�ON�A�
SINGLE�CARD
�MAKING� IT�A� LOT�
EASIER�TO� INSTALL�THE�$HIPS��5HE�
5URBO��������� USES�THE�
STANDARD� ���PIN�TYPE
� BUT�THE�
(71�ACCELERATOR�USES�A�SPECIAL�
TYPE�UNIQUE�TO�ACCELERATORS��
$16�� �$ENTRAL�1ROCESSING�6NIT��
5HE�HEART�OF�YOUR�"MIGA��5HE�
NUMBER�AT�THE�END�OF�THE�$HIP�
NAME� INDICATES�WHICH�VERSION

OF�THE�$HIP� IT� IS��5HE�SPEED�
	INDICATED� IN�.EGAHERTZ
�
DETERMINES�HOW�FAST�THE�$16�
CAN� RUN� PROGRAMS�� 5HE�FASTER�
THE�SPEED
� THE�FASTER�PROGRAMS�
WILL� RUN�
'16�� �'LOATING�1OINT�6NIT��"�
$HIP�SPECIALLY�DESIGNED�FOR�
CARRYING�OUT�COMPLICATED�MATHS�
OPERATIONS�WHICH� INVOLVE�
FLOATING�POINT�MATHS��5HIS�
SORT�OF�CALCULATION� LIES� AT�THE�
HEART�OF�OPERATIONS�SUCH� AS

3AY�5RACING�
..6�� �.EMORY�.ANAGEMENT�
6NIT��"�PART�OF�THE�$16�WHICH�
CONTROLS� HOW�PROGRAMS� READ�
FROM�AND�WRITE�TO�MEMORY�� *T�
CAN�CREATE�VIRTUAL� MEMORY
�
WHICH� APPEARS�AS� REAL�MEMORY�
TO�A� PROGRAM�BUT� IS� IN�FACT�HELD�
ON�DISK��5HE�..6�CAN�ALSO�BE�
USED�BY�PROGRAMS�SUCH�AS�
&NFORCER�OR�.UNGWALL�TO�PROTECT�
THE�MACHINE�FROM�CRASHING�IF�A�
PROGRAM�FAILS�
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EW5EKhS�7IDEO�5OASTER�COMES�COMPLETE�
WITH�A�WHOLE�LOAD�OF�DEDICATED�SOFTWARE
�
INCLUDING�A�MARVELLOUS��%�MODELLING
�

RENDERING�AND�ANIMATION� PROGRAM�CALLED�
-IGHTWAVE��%��5HE�REAL�TROUBLE�IS�THAT�THIS�
SOFTWARE� IS�PRACTICALLY�USELESS�WITHOUT�THE�
5OASTER
�WHICH�ACTS�AS�AN�EXPENSIVE�DONGLE� IF�YOU�
ONLY�WANT�TO�USE�-IGHTWAVE��%�� �ESPECIALLY�AS� IT�
DOESNhT �WORK�WITH�THE�1"-�57�STANDARD�AS�USED� IN�
THE�6,��/EVERTHELESS
�THE�POWER�OF�THE�5OASTER�� �
AND�-IGHTWAVE��%�IN�PARTICULAR�� �WAS�STILL�AN�
ENORMOUS�DRAW�FOR�1"-�ANIMATORS� LOOKING�FOR�
POWERFUL
�COST�EFFECTIVE�SOFTWARE�TO� RIVAL�
"UTODESKhS��%�4TUDIO�ON�THE�1$�AND�TOP�END�
SOFTWARE�ON�THE�EXTREMELY�RESPECTED�4ILICON�
(RAPHICSh� PLATFORMS�

"CCORDINGLY
� A� NUMBER�OF�SWITCHED�ON�1"-

"ND�W ITH�-IGHTWAVEhS�.ODELLER�YOU�HAVE�A LL�THE�
TOOLS�NECESSARY�TO�BUILD�YOUR�OWN�OBJECTS� FROM �
SCRATCH�� �INCLUDING�IMPORTING�ANY�1OST4CRIPT�FONTS�
YOU�M IGHT�HAVE�HANDY�

-IGHTWAVEhS�OUTPUT�IS�EXTREMELY�IMPRESSIVE�TO �
SAY�THE�LEAST�AND
� W ITH�ITS �SUPPORT�FOR�PARTICLE �
SYSTEMS�AND�SPECIAL�LIGH TING �EFFECTS
� IMAGES�
SUCH�AS�TH IS�ARE�THERE�FOR�THE�TAKING�

ANIMATORS� REALISED�THAT�-IGHT8AVE��%�WAS�A�GOOD�
THING�AND� BOUGHT�5OASTERS�SO�THAT�THEY�COULD� REAP�
THE�BENEFITS��5HEN�8ARM�AND� 'UZZY�-OGIC�MADE�
THEIR�OWN�5OASTER�EMULATING�-IGHT3AVE�DONGLE�SO�
THAT�-IGHT8AVE��%�COULD� BE� RUN�WITHOUT�A�5OASTER��
)OWEVER
�-IGHT3AVE� ITSELF�WAS� PRETTY�SOON� HACKED
�
MEANING�THAT�THE� LATEST�VERSIONS� OF�-IGHT8AVE��%�
COULD� BE� RUN�WITHOUT�ANY�DONGLES� AT�ALL�

/EW5EK�WERE�UNDERSTANDABLY�EXTREMELY�
DISTRESSED�BY�ALL�THIS� AND
� SINCE�THERE�WAS�
OBVIOUSLY�A�GREAT�DEMAND�FOR�THEIR�PRODUCTS�THAT�
THEY�WERE�SO�MISERABLY�FAILING�TO�CAPITALISE�ON
� AT�
LAST�DECIDED�TO� RELEASE� A�STAND�ALONE�VERSION�OF�
-IGHT8AVE��%�WHICH� COULD�WORK� IN� BOTH�1"-�AND�
/54$� RESOLUTIONS�WITH� ANY�SUITABLE�"MIGA�� �
INCLUDING�"����S�� /EW5EK�HAVE�DECIDED�TO� RELEASE�
THE�STAND�ALONE� -IGHT8AVE��%�NOW�BECAUSE�THEY�
DIDNhT �CONSIDER�THAT�PREVIOUS�VERSIONS�WERE�QUITE�
UP�TO�THE�RIGOURS�OF�FULL
� STAND�ALONE� RELEASE� AND

THAT�THERE�WERENhT�ENOUGH�SOLID� FEATURES� IN�THESE�
VERSIONS�TO�JUSTIFY�THE�COST�TO�THE�END�USER�

4O�WHAT�S� NEW�THEN �8ELL
� BASICALLY�NOT�A�
WHOLE� LOT
� BECAUSE�THE�STAND�ALONE�VERSION� IS�PRETTY�
MUCH� THE�SAME�AS� -IGHT8AVE��%�V���
�WHICH� IS�
PART�OF�THE�CURRENT�7IDEO�5OASTER�LINE�UP
� ALTHOUGH�
*hM�TOLD�THAT�THE�STAND�ALONE�VERSION�WILL� BE�V����
AND�THAT�THE�MAIN�DIFFERENCE�BETWEEN� IT�AND� IT�S�
PREDECESSOR�IS�THAT�	APART�FROM�WORKING�WITH� ANY�
"MIGA�WHICH� HAS�A�HARD�DRIVE
� AT� LEAST��.B�3".�
AND�8ORKBENCH�����
�THERE�HAVE�BEEN�SOME�SMALL�
CHANGES�MADE�TO�THE� INTERFACES�AND�THAT�USER��
DEFINABLE� RESOLUTIONS�OF�UP�TO� ������X�������
PIXELS�WILL� BE�AVAILABLE�

5HIS� LAST�POINT� IS�EXTREMELY�SIGNIFICANT�BECAUSE�
IT�MAKES� POSSIBLE�THE�RENDERING�OF�LARGE� IMAGES�FOR�
POSTER�WORK
� )%57�OR�EVEN� *."9�USE
� AS�WELL� AS

5HE�-IGHT8AVE��%�SOFTWARE�FROM�.EW5EK�HAS�
ALWAYS�HAD�ONE�O F�THE�ABSOLUTELY�BEST�STAGE�
MANAGEMENT�INTERFACES
�MAKING�KEYFRAME�
ANIMATION�EXTREMELY�EASY�
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#ONES�ARE�HIERARCHICALLY�GROUPED�AXES�B RILLIAN TLY �
JO INED�TO�AN�OBJECT�WHICH�CAN
� IF �YOU�SO�WISH
���

���� THEN�RENDER�SEAMLESS�ANIMATIONS�AS� THE�OBJECT�
MOVES�IN TO �EACH�NEW�POSE�

���� BE�USED�W ITH�4TATES�TO �AMAZINGLY�SMOOTHLY�
MANIPULATE�AN�OBJECT�IN TO�NEW�POSITIONS
���

�� �� �� �

� � . �
�� = � * � �� 9 ��
�

HAS�AN�AXIS�TO� REPRESENT�EACH� BONE� IN�THE�FINGERS�
OF�A� HUMAN�HAND�� /OTICE�THAT�THE�HAND� ITSELF�IS�A�
SINGLE�OBJECT�AND�THAT�THE� AXES�ARE�GROUPED�
HIERARCHICALLY�� �WITH�THE�EXTREMITY�BONES�BEING�
CONNECTED� DOWN� THROUGH�THE� KNUCKLES�TO�THE� BODY�
OF�THE�HAND� ITSELF�

#Y�SETTING�DIFFERENT�4TATES�AND�POSITIONS�FOR�THE�
BONES
� AND�SAVING�THE� RESULTING�OBJECT�S
�MORE��
NATURAL� LOOKING�ANIMATIONS�CAN� BE�PRODUCED�� �AT�
THE�EXPENSE�OF�SOME�FIDDLY�PREPARATION�AND�A�TOUGH�
LEARNING�CURVE�� #UT� *� THINK�THAT�THE� INCLUSION�OF�
#ONES� IS�A�VERY�GOOD�THING�WHICH�MOST�OF�YOU�WILL�
FIND�VERY�HANDY�

+ �0'$�-�+�-/$�' .
1ARTICLES�ARE�A�SLIGHTLY�STRANGE�CONCEPT�IN�THAT�YOU�
CAN�T�SEE�THEM�UNTIL�THEY�ARE� RENDERED��8HAT�
HAPPENS� IS�THAT�YOU�MAKE�AN�OBJECT�� �SAY�A�
MULTIFACETED�CUBE�� �AND�THEN� gPARTICULARISEh� IT��
4UDDENLY�ALL�THE�ORIGINAL� TRIANGULAR�FACES�ARE�
REPLACED� BY�SOLIDS�OF�YOUR�CHOOSING�� �BE�THEY�
CUBES
� SPHERES�OR�ANY�OF�SEVERAL� OTHER�AVAILABLE�
SHAPES��5HEN
�WHEN�THE�OBJECT� IS� RENDERED
� ONLY�
THE� NEW�PARTICLES�ARE�DRAWN
�GIVING�THE�OBJECT�A�
COMPLETELY�NEW�APPEARANCE��5HE�PARTICLES�
THEMSELVES�CAN�BE�FURTHER�MANIPULATED� IN�THE�
"CTION� &DITOR
�WHERE�EFFECTS� SUCH�AS�GRAVITY
�WIND�
AND�SPIN�CAN�ALL�BE�BROUGHT�TO�BEAR�TO�ANIMATE�THE�
PARTICLES� INTO�SOME� KIND�OF�MOTION��"T�THE�MOMENT�
*hVE�GOT�LITTLE� IDEA�AS�TO�THE�PRACTICAL� APPLICATIONS�OF�
PARTICLES�BEYOND�BREAKING�AN�OBJECT�TO�BITS
� BUT�
WITH� A� LITTLE�WORK� *� SHOULD� SOON� FIGURE� IT�OUT�

.+' )�$��.+'$) �  �$/*-
5HE�4PLINE�&DITOR� IS�WHERE�YOU� LOAD� IN�1OST4CRIPT�
FONTS�AND�GIVE�THEM�BEVELS�AND�EXTRUSIONS��5HE�
RESULT�� �SMOOTH�EDGED�TEXT�WHICH� LOOKS�WONDERFUL��
4PLINES�CAN�ALSO�BE�USED�TO�MAKE��%�EXTRUSION�
SHAPES
� BUT�FULL� �%�SPLINE�MODELLING� IS� NOT�YET�
IMPLEMENTED�� )OWEVER
� THE�SMOOTHNESS�OF�SPLINE�

BASED�FONTS� IS�A�GREAT�START�

 �.4� �$/$)"�2$)�*2.
5HE�BEST�ADDITION�TO�THE�EDIT�WINDOWS�ARE�THE� NEW�
1REVIEW�CONTROLS�FOR�VIEWING�OBJECTS� IN�THE�
1ERSPECTIVE�QUAD�VIEW�� /O� LONGER�BOUND�BY�THE�
CAMERA�VIEW
� IT� IS� POSSIBLE�TO�MANUALLY�ROTATE
�
ZOOM�OR�ALTER�THE� PERSPECTIVE�OF�THE�VIEW�BEFORE�
YOU�TEST�ANIMATE�OR�QUICKRENDER� IT
�MAKING�
MODELLING�AND� PRE�RENDER�TESTING�MUCH�EASIER��"ND�
WITH�THE�/EW.ODE�VIEW� IN�THE� %ETAIL� &DITOR�IT� IS

8ANT�TO�MAKE�AN�OBJECT�WHICH�LOOKS�LIKE �IT �IS�
MADE�O F�GIRDERS �/OW�I T hS�EASY�W ITH�THE�NEW�
-ATTICE�FUNCTION�

NOW�POSSIBLE�TO�MANIPULATE�AN�OBJECThS� POINTS
�
LINES�AND� FACES�DIRECTLY� IN�THE�1ERSPECTIVE�WINDOW��
5HE�"CTION� &DITOR�HAS�ALSO�BEEN�SIGNIFICANTLY�
REVAMPED
�WITH�MORE�CHOICES�AND�EASIER�ACCESS�

'$"#/.��)����( -�
1LACING�CAMERAS� AND� LIGHTS�WAS�PREVIOUSLY�A�
TEDIOUS�HIT�AND�MISS�AFFAIR
� BUT�NOW�THAT� LINES�HAVE�
BEEN�ADDED�TO�SHOW�THE�AREAS�COVERED�BY�BOTH�
CAMERA� AND� LIGHTS
� AND�COUPLED�WITH� A�REAL�TIME�
QUAD�PREVIEW
� IT� IS�NOW�MUCH�EASIER�TO� PUT

����USED�TO �MAKE�SIMPLE
� BUT�STUNNING
� �%�FORMS��
5HE�RENDERED�IMAGES�SPEAK�FOR�THEMSELVES�� �THIS�
ONE�USES�THE�NEW�.OSAIC�TEXTURE�

EVERYTHING�WHERE�YOU�WANT� IT�

/ --$!$��/ 3/0- .
"S� IF�TO�CHALLENGE�"PEX�4OFTWARE�S�&SSENCE�
5EXTURES
� *MPULSE� HAVE�DECIDED�TO� IMPLEMENT�A�
WHOLE�SET�OF�MATHEMATICAL� SURFACE�TEXTURES�OF�THEIR�
OWN��5HERE�ARE� NOW�AROUND�ONE�HUNDRED�NEW�
TEXTURES� INCLUDED�WITH� *MAGINE
� AND� *�MUST�ADMIT�
THAT
� EVEN�AS�AN�&SSENCE�FAN
� SOME�OF�THEM� ARE�
EXTREMELY�GOOD�

(�./ -!0'�(�)0�'
0NE�OF�THE�GREATEST�CRITICISMS�OF�*MAGINE�� �WAS� ITS�
POORLY�WRITTEN�MANUAL�� *MPULSE�HAVE�ATTEMPTED�TO�
REDRESS�THIS� BY�COMMISSIONING�THE�MANUAL� FROM�AN�
EXTERNAL� SOURCE
� AND�BY�AND� LARGE�THIS�MANUAL� IS�
MUCH�BETTER�THAN�THE�PREVIOUS�ONE�� *T�DOES�HAVE� ITS�
PROBLEMS�THOUGH
� MAINLY�THAT�THE�NEW�FEATURES�ARE�
OFTEN�DESCRIBED�ONLY� IN�THE�MOST�CURSORY�WAY��"�
GOOD�EXAMPLE�OF�THIS� IS� HOW�TO�USE�THE� #ONES�
FUNCTIONS�� *T�TOOK�ME�SEVERAL� RE�READS�AND�A�GOOD�
DEAL� OF�THINKING�TO�GET�TO�GRIPS�WITH�HOW�TO�ACTUALLY�
MAKE�BONES�AND�GET�THEM�WORKING�� 'OR�SUCH�
COMPLEX�NEW�FEATURES� *�WOULD� HAVE�EXPECTED�MORE�
THAN�THE� SIX�PAGES�OF�HALF�BAKED�TUTORIAL� ON�OFFER�� �
AND�THIS�GOES�FOR�OTHER�FUNCTIONS�TOO�

4O
� ALL� IN�ALL
� THE�NEW�MANUAL� IS�GOOD
� BUT� IThS�
NOT� THAT�GOOD�*N� 	BRIEF
�CONCLUSION
� *� HAVE�TO�SAY�
THAT� *MAGINE���HAS�COME�ON�A� LONG�WAY�FROM� ITS�
PREDECESSOR
� THOUGH�THERE�S�STILL� A� LOT�TO�DO� IF�
*MPULSE�WANT�TO� KEEP�UP�WITH� THE� -IGHTWAVES�AND�
3EAL��%S�OF�THE�"MIGA�RENDERING�WORLD�� 5HE�
ADDITION�OF�COLLISION�DETECTION
� TRUE�KINEMATICS�AND�
FULL� SPLINE�MODELLING�WILL�GO�A� LONG�WAY�TOWARDS�THIS��
4EE�NEXT�MONTHhS� ISSUE�FOR�A�FULL� REVIEW�WITH�
COMMENTS�AND�TIPS�FROM� PROFESSIONAL� USERS����

�	���	����	���
$(�"$) � �

$REATED�BY�
*MPULSE� *NC�
������9ERXES�"VE��/ORTH
�
.INNEAPOLIS
� ./������
� 64"
� �������������������
6PGRADE�PATHS� ALSO�AVAILABLE�

%ISTRIBUTED�BY�
"MIGA�'ORMAT�MAGAZINE�� �_���
	YOU�MUST�HAVE�THE�ORIGINAL� FORM�FOUND� IN�THE�
BACK� ISSUES���
� ���OR���
�� *F�YOU�DON�T�ALREADY�
HAVE�THESE� ISSUES
�YOU�CAN�ORDER�ONE�BY�RINGING�
'UTURE�1UBLISHING�c �������������

&MERALD�$REATIVE�5ECHNOLOGY�� �_��������_�����
POSTAGE�e�������������

4PLINES�PRODUCE�SMOOTH�CURVES�� *MAGINE�� hS�
4PLINE�&DITOR�CAN�LOAD�1OST4CRIPT�FONTS�AND�
EXTRUDE�AND�BEVEL�THEM
�AS�WELL�AS�BE���
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ONhT �KNOW�ABOUT�YOU
�BUT�EVER�SINCE�
CHILDHOOD� IF�LATE�ONE�NIGHT� *� HAPPEN�TO�BE�
WALKING�HOME�AWAY�FROM�THE� LIGHTS�OF�THE�

CITY�AND� LOOK�UP�AT�A�CLEAR�NIGHT�SKY
� *hM�ALWAYS�
GOB�SMACKED�BY�THE�BEAUTY�OF�IT��5HE�CREATORS�OF�
%ISTANT�4UNS
�THE�7IRTUAL�3EALITY�-ABORATORIES�
	73-

�MUST�FEEL�THE�SAME�WAY��"S�STATED� IN�THE�
MANUAL
� I T hS�THE�PRODUCT�OF�i SEVERAL�YEARS�WORTH�OF�
SPARE�TIMEj ��:OU�SHOULDNhT �CONCLUDE�FROM�THIS�
THAT�WEhRE�DEALING�WITH�A�PACKAGE�THA ThS�NOT�OF�
COMMERCIAL�QUALITY
�THOUGH�� *T hS�FAR�SUPERIOR
�SAY
�
TO�THE�1%�PACKAGE�%YNAMIC�4KIES�	7IRUS�'REE�
7����

� BUT�IT�DOES� LACK�THE�POLISH�OF�THE�"MIGAhS�
VERY�BEST�PROGRAMS�

%ISTANT�4UNS�IS�A�DESKTOP�PLANETARIUM
�
PROVIDING�A� SIMULATED�VIEW�OF�THE�NIGHT�SKY��5HIS�
DOESN�T�JUST� INCLUDE�STARS�AND�PLANETS
� BUT�ALSO�
ASTEROIDS
�COMETS�AND� �DEEP�SKY�OBJECTSh
� OR�
GALAXIES�AND�NEBULE��5HE�PROGRAMhS�VIEWPOINT�CAN�
BE�VARIED�THROUGHOUT�BOTH�TIME�AND�SPACE��7IEWING�
FROM�THE�&ARTH�CAN�BE�DONE� IN�ONE�OF�TWO�WAYS�� IN� A�
LOCAL
�OR�EQUATORIAL� FRAME�� *N�THE�CASE�OF�A� LOCAL�
FRAME
�YOU� SPECIFY�A� LOCATION� ON�THE�&ARTH�S�SURFACE
� �EITHER�BY�CHOOSING�FROM�AN�EXTENSIVE� LIST�OF�CITIES
�
OR�BY�ENTERING�SPECIFIC� LONGITUDE�AND� LATITUDE�
COORDINATES�� �AND�THE� SCREEN�DISPLAYS�THE�SKY�AS� IT�
WOULD� APPEAR�FROM�THAT� LOCATION�� *F�YOU�VIEW�IN�
EQUATORIAL�MODE
�YOU�RE�CONCEPTUALLY�AT�THE�&ARTHhS�
CENTRE
� LOOKING�IN�WHICHEVER�DIRECTION�YOU�SPECIFY��
0NCE�YOU� INTRODUCE�THE�DIMENSION�OF�TIME
�THE�
DIFFERENCE�BETWEEN�THE�TWO�BECOMES�MARKED��"S�
THE� &ARTH� ROTATES� IN�TIME
�THE�STARS�APPEAR�TO�MOVE�
TO�THE�OBSERVER�ON�A� POINT�ON� ITS� SURFACE�� BUT�
THEY�ARE�STATIONARY�FOR�AN�OBSERVER�AT�THE�
CENTRE�OF�THE� &ARTH
�WHO� IS� LOOKING� IN� AN�
gABSOLUTEh� DIRECTION�

:OU�CAN�VARY�THE� ANGLE�OF�THE�
VIEW�THAT� IS�DISPLAYED�� *F�YOU�
NARROW�THE�VIEWING�ANGLE�YOU�
EFFECTIVELY�ZOOM� IN� ON�A�
SMALLER�AREA�OF�THE� SCREEN�
5HIS�DOESNhT �BRING�FAINTER�
STARS� INTO�VIEW
� THOUGH� � � IT�S�
MAGNIFICATION� IN�THE�TELESCOPIC�
SENSE�� 'AINTER�STARS�CAN�BE�
DISPLAYED
� THOUGH��5O�DO�SO
�YOU�HAVE�
LOAD� IN�ONE�OF�TWO�&XTENDED�4TAR�
CATALOGUES
� CONTAINING�DETAILS�OF�MANY�MORE
�
FAINTER�STARS�THAN�ARE�KNOWN�TO�THE� REST�OF�
%ISTANT�4UNS��5HESE�CATALOGUES�ARE�/"4"�S�
4KY.AP�AND�THE�)UBBLE�(UIDE�4TAR�$ATALOGUE��
6NFORTUNATELY
� ONLY�TINY�PORTIONS�OF�EACH�OF�THESE�
ARE� INCLUDED�AS�STANDARD��5HE�FULL� CATALOGUES�ARE�
AVAILABLE�SEPARATELY
� DIRECT�FROM�73-�

:OU�DONhT�HAVE�TO�BE�OBSERVING�FROM�THE�&ARTH
�
THOUGH��"�QUICK�MENU�SELECTION�AND�YOU�CAN�VIEW�
THINGS�FROM�ONE�OF�MANY�OBJECTS� IN�THE�SOLAR�
SYSTEM��0R�YOU� CAN�TAKE�A�VIEW�FROM� gABOVEh� THE

*G9>;<5�
9;0423-	
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ECLIPTIC
� LOOKING�DOWN�ON� THE�4UN
�WITH� ALL� THE�
PLANETS�ORBITING� IN�ELLIPSES�AROUND� IT��5HIS� HAS�ONLY�
THREE� SCALES
� SHOWING�JUST�THE� INNER�PLANETS
� THE�
MIDDLE�AND� INNER
� OR�ALL�OF�THEM�

5HEREhS�ALSO�THE�OPPORTUNITY�OF�GETTING�A�CLOSE��
UP�OF�ANY�OF�THE� PLANETS�� +UST�CHOOSE�ONE
� THEN�
SELECT�FROM�A�NUMBER�OF�PRESET�DISTANCES�AND�
ANGLES
� AND�THERE�YOU� ARE�� �HOVERING�BEFORE� IT��5HE�
RENDERING�OF�THE�PLANETS� IS�FAIRLY�CRUDE
� SO� *� CANhT�
IMAGINE�THE�TRIP�TO�THE�PLANETS�BEING�A� REGULAR�ONE�

"�MORE�VERSATILE�VIEW�CAN�BE�GAINED�BY�
SWITCHING�TO�HELIOCENTRIC�COORDINATES��5HIS�MEANS�
THAT�YOU� SPECIFY�YOUR�POSITION� 	AS�AN�OBSERVER
�WITH�

RESPECT�TO�THE�4UN
� RATHER�THAN�THE�&ARTH�� 4ORRY
�
BUT�TO�GET�THE�BEST�OUT�OF�THIS�PROGRAM�YOU�LL�

HAVE�TO�GET�YOUR�HEAD� ROUND�THE�TRICKY�
CONCEPT�OF�THREE�DIMENSIONAL� POLAR�

COORDINATE�SYSTEMS��5HAThS�THE�
UNIVERSE�FOR�YOU�

.OST�OBJECTS� IN�THE�SOLAR�
SYSTEM�EXIST� IN�THE� PLANE�OF�
THE�ECLIPTIC��5HIS� IS�THE�FLAT�

AREA�WHICH� CONTAINS�THE�
&ARTHhS�ORBIT�� *ThS� A� PECULIAR�

FACT�THAT�THE�ORBITS�OF�THE�PLANETS�
AND�THE�ASTEROIDS�ARE�ALSO� IN
� OR�

NEARLY�IN
� THIS� SAME�FLAT�AREA�� /OBODY�
KNOWS�WHY�FOR�SURE
� BUT�IT� LENDS�WEIGHT�TO�

THE�THEORY�THAT�THE�ASTEROIDS�ARE�ALL� DEBRIS�
FROM�ONE�ORIGINAL� OBJECT�� .OST�OBJECTS�AREN�T�

QUITE� IN�THE�ECLIPTIC�PLANE
� THOUGH
� SO� IF�YOUhRE�
VIEWING�FROM�ANY�OFF�&ARTH� LOCATION�%ISTANT�4UNS�
WILL
� ON� REQUEST
� DRAW�DROPLINES�BETWEEN�OBJECTS�
AND�THE�ECLIPTIC�SO�YOU�CAN�SEE�HOW�FAR�ABOVE�OR�
BELOW� IT�THEY�ARE�� *T�WORKS� IN� A�SIMILAR�WAY�TO�THE�
�%� RADAR�SYSTEM� IN�THE�GAME�&LITE�

5IME� IS�%ISTANT�4UNSh�OTHER�MAJOR�VARIABLE��"S�
WELL� AS�SELECTING�THE� LOCATION�FROM�WHICH�YOU�
OBSERVE
�YOU� CAN�ALSO�SELECT�THE�DATE
� FROM�A� RANGE
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:OUhRE�NOT�CONFINED�TO �TERRESTRIA L�VIEWS�� 5HIS�ONE�
IS�FROM�ABOVE�THE�PLANE�O F�THE�ECLIP TIC
� LOOKING�
DOWN
�AND�SHOWS�THE�MIDDLE�AND�INNER�PLANETS�

0NE�NICE�FEATURE�IS�)OVER
� WHICH�ENABLES�YOU�TO�
VIEW�A�PLANET�CLOSE�UP�� 5HIS�PICTURE�IS� TAKEN� FROM�
THE�SUNWARD�SIDE�O F�/EPTUNE�

)ERE�THE�VIEW�HAS�BEEN�SET�TO�THA T�WHICH�YOU�D�
SEE�FROM�-ONDON��"�D IS TINCTLY �UN�METROPOLITAN�
LANDSCAPE�CAN�BE�SW ITCHED�ON� TO �OBSCURE�THE�AREA�
O F�THE�SKY�THA T�SHOULDNhT �BE�VISIBLE�

!%!"��� ��#� ����"!
k � "MIGA%04������OR�GREATER
k � �.B�OF�3".� 	.UST�HAVE��.B�OF�$HIP�3".

k � )ARD� %RIVE

OF�THOUSANDS�OF�YEARS
� AND�TIME�OF�DAY��5HE�
HEAVENS�SEEM�TO�MOVE�TO�AN� &ARTH�BOUND�OBSERVER
�
BOTH�AS�THE�&ARTH� ROTATES�AND�AS� IT�ORBITS�THE�4UN��
"LSO
� THE�OTHER�PLANETS�	AND� COMETS
� ASTEROIDS� AND�
SO�ON
�MOVE�ABOUT�THE�4UN�AT�DIFFERENT�SPEEDS
� SO�
THEY�APPEAR�IN�DIFFERENT�AREAS�OF�THE�SKY�AT�DIFFERENT�
TIMES��5HEREhS�EVEN�MORE�VARIANCE� IN�THE�HEAVENS�
THAN�THAT��"LL� THE�STARS� ARE�MOVING�RELATIVE�TO�OUR�
4UN��5HIS�MOTION� IS� UNNOTICEABLE�ON�A�DAY�TO�DAY�
BASIS
� BUT� IT hS� APPARENT�ON�THE�THOUSANDS�OF�YEARS�
TIME�SCALES�THAT�%ISTANT�4UNS�DEALS�WITH��5HE�
MOTION� IS�GENERALLY�DIVIDED� INTO�TWO� PARTS�� �PROPER�
MOTION� AND� RADIAL�VELOCITY�� 3ADIAL�VELOCITY� IS�THE�
SPEED�AT�WHICH� A�STAR�IS�MOVING�TOWARDS�OR�AWAY�
FROM� 	ALMOST� INVARIABLY�AWAY�FROM
� SINCE�THE�
UNIVERSE� IS�EXPANDING
�THE�&ARTH
�AND�DOESNhT�
CONCERN� US�� 1ROPER�MOTION�MEASURES�THE�VISIBLE�
MOTION�OF�THE�STAR�ACROSS�THE�SKY��:OU�CAN�GET�
%ISTANT�4UNS�TO�DRAW� LINES�THROUGH�ALL�THE� STARS
�
WHERE�A� LINE�S�END�POINTS� REPRESENT�ITS� POSITION
��
����YEARS� IN�THE�PAST�AND�FUTURE��"LTHOUGH�
THEY�RE�MOVING�AT�A�FANTASTIC� RATE
�THE�STARS�ARE�SO�
FAR�AWAY�THAT�THE�DISTANCES�THEY�MOVE�APPEAR�TINY�

"�FURTHER�COMPLICATION�TO�THE�MOTION� SITUATION�
COMES� IN�THE�FORM�OF�SOMETHING�CALLED�PRECESSION��
5HIS� IS�A�SLIGHT� gWOBBLEh� IN�THE�&ARTHhS�ORBIT��5HE�
WOBBLE� REPEATS�EVERY���
����YEARS
� AND�BECAUSE�
OF�IT�EVERYTHING� IN�THE�SKY�SEEMS�TO�WOBBLE��5HE�
MOTION� IS�SO�SUBTLE�YOU�DON�T�NEED�TO�WORRY�ABOUT� IT�
UNLESS�YOU�RE�SKIPPING�MORE�THAN�����YEARS�FROM�
THE�CURRENT�DATE�� *F�YOU�ARE
�THEN�YOU� CAN�SELECT�AN�
OPTION�THAT�GETS�THE�PROGRAM�TO�UPDATE�THE�STAR�S
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�
� ALWAYS�FEEL�A�BIT�DUBIOUS�ABOUT�PROGRAMS�
BILLED�AS� gGENERAL� PURPOSE�UTLITIESh 
�AS� *�
USUALLY�LIKE�TO�KNOW�EXACTLY�WHAT�A�PROGRAM�

DOES�BEFORE�SPENDING�MY�MONEY�ON� IT��8ITHOUT�A�
FIXED�DESCRIPTION� IT�ALL�SEEMS�A�BIT�LIKE�THOSE�
gBECOME�A�MILLIONAIRE� IN�A�WEEKh� ADVERTISEMENTS�
WE�LEARN�TO�AVOID�

%IR8ORK��HOWEVER
� CLEARLY�STARTED� LIFE�AS� A�
GENERAL� PURPOSE� FILE�MANIPULATION�UTILITY��$OPYING�
FILES� FROM�ONE�DRAW�TO�ANOTHER�USING�THE�8ORKBENCH�
ACTUALLY�GETS� A�BIT�TEDIOUS�AFTER�A�WHILE
� AND�MUCH�
WORSE
� NOT�EVERY�FILE� HAS�AN�ASSOCIATED� ICON�WHICH�
CAN� LAUNCH�A�SUITABLE� PROGRAM�� 'OR�EXAMPLE
�
DOUBLE�CLICKING�ON�THE� ICON�OF�A�PICTURE�CREATED�WITH�
%ELUXE�1AINT�WILL� RE�LOAD�%ELUXE�1AINT�AND�DISPLAY�
THE�PICTURE�� �A�BIT�OF�AN�OVERKILL�WHEN�USUALLY�ALL�
THAThS� NEEDED� IS�A�SIMPLE� UTILITY�TO�DISPLAY�THE�
IMAGE�� -IKEWISE�WITH�A�TEXT�FILE�� �CHANCES�ARE�THERE�
WILL� BE�NO� ICON�AT�ALL� AND�THEREFORE�NO�DEFAULT�TOOL
�
IN�WHICH�CASE�CLICKING�WONhT �DO�ANY�GOOD�AT�ALL�

%IR8ORK�KNOWS�ALL� ABOUT�DIFFERENT�FILE�TYPES��
8HEN�%IR8ORK�LOOKS�AT�A�FILE
� IT�DETERMINES�WHAT�
SORT� IT� IS� AND�THEN�DOES�SOMETHING�SENSIBLE�WITH� IT��
"�TEXT�FILE�WILL� BE�SENT�TO�THE�SCREEN�AS�TEXT
� A�
SOUND�MODULE� PLAYED�AND�A� PICTURE�DISPLAYED�� �ALL�
AUTOMATICALLY��5YPICALLY�%IR8ORK�IS�SET�UP�TO�WORK�
WITH�AT� LEAST�ONE� LIST�OF�FILES
� AND�SO�EXAMINING�AN�
ENTIRE�DIRECTORY�FOR�IMAGES�OR�SOUNDS�BECOMES�
QUITE�AN�EASY�MATTER�

 3/-��! �/0- .
/OT�WISHING�TO�STOP�WITH�FILE�HANDLING
� THE� AUTHOR�
OF�%IR8ORKS�	ONE�$HRIS�)AMES
�WHOM�YOU�MIGHT�
REMEMBER�FROM�1$�5ASK�FAME
�HAS� INCORPORATED�
QUITE�A�FEW�GREAT�IDEAS�FROM�EXISTING�1UBLIC�
%OMAIN�UTILITIES�

%IR8ORK�WILL� LET�YOU�ADD�YOUR�OWN�PROGRAMS�TO�
THE�8ORKBENCH�MENU�BAR�AND�ALSO�CREATE�YOUR�OWN�
"PPLICATION� *CONS�TO�SIT�OUT�ON�THE�8ORKBENCH
�
WAITING�FOR�FILES�TO�BE�DROPPED� IN��5HERE� IS�ALSO�AN�
OPTION�WHICH�WILL� REPORT�ON�ALL� SYSTEM�HARDWARE�AND�
SOFTWARE
� AND�EVEN�A�4NOOP%OS�TYPE�UTILITY�WHICH�
WILL� KEEP�TRACK�OF�ALL� OPERATING�SYSTEM�ACTIONS��

�	��������
�
��
5HE�PROGRAM�WHICH�%IR8ORK�WILL� FIND� ITSELF�UP�
AGAINST�IS�%IRECTORY�0PUS
�WHICH� IS�A� LITTLE �
UNFORTUNATE�FOR�%IR8ORK�� 0PUS�IS�SUCH�A�SLICK�
AND�REFINED�PROGRAM�THAT�ANY�PIECE�OF�SOFTWARE�
WOULD�HAVE�A�HARD�JOB�LOOKING�GOOD�BESIDE� IT�

*T�MIGHT�NOT�BE�AS�CONFIGURABLE
� BUT�
%IRECTORY�0PUS�IS�MORE�STABLE�AND�ALSO�COMES�
WITH�EXCELLENT�DOCUMENTATION�WHICH�EVEN�
RELATIVE�NEW�COMERS�TO�THE�"MIGA�WILL�BE�ABLE�
TO�UNDERSTAND�� * T hS�ALSO�AVAILABLE�FOR�ABOUT�
_��
�WHICH�MAKES� IT�AN�ESSENTIAL�PURCHASE�
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"N�A LL�TO �COMMON�SIGHT�WHEN�TRYING�TO�DISPLAY�
ANYTHING�OTHER�THAN�SIMPLE�*''�IMAGES�

$ONFIGURING�YOUR�OWN�SET�UP�CAN�TAKE�A�LO T�O F�
HEAD�SCRATCHING�

ESSENTIAL� FOR�DIAGNOSING�NAUGHTY�PROGRAMS�AND�
WAYWARD�UTILITIES��5HERE� IS�EVEN�A�BASIC�VIRUS�
DETECTOR�INCLUDED� IN�THE�PROGRAM�� �IT�S� HARD�TO�THINK�
OF�ANY�FEATURES�MISSING���

�*)!$"0-�/$*)
5O�SAY�THAT�%IR8ORK�IS�CONFIGURABLE� IS�TO�MAKE�A�BIT�
OF�AN�UNDERSTATEMENT�� &VERY�POSSIBLE�FEATURE�OF�THE�
DISPLAY�CAN�BE�ALTERED��8EhRE�NOT�TALKING�ABOUT�
CHANGING�SOME�OF�THE�COLOURS�AND�FEATURES�OF�THE�
BUTTONS
�WEhRE�TALKING�ABOUT�MAKING�%IR8ORK�LOOK�
LIKE�A�DOZEN�DIFFERENT�PROGRAMS��5HE�EXAMPLE�
CONFIGURATIONS�ARE�GOOD�EXAMPLES�OF�WHAT�IS�
POSSIBLE�� AS�WELL� AS�THE�STANDARD�4ID�%IRECTORY�
0PUS� LOOK�ALIKE
� THERE�ARE�DOCKING�UTILITIES�AND�A�
FULL�(ENLOCK�CONTROL� PROGRAM�FOR�MASTERING�(71�S�
(-OCK��1ERHAPS�MOST�INTERESTING�OF�ALL
� THERE� IS� A�
FULL� FRONT�END�FOR�"4%(hS�"RT�%EPARTMENT�
1ROFESSIONAL
�WHICH�DEMONSTRATES�HOW�A� LITTLE�
"3EXX�CAN�GO�A� LONG�WAY�

%IR8ORK�WILL�WORK�ON� PRACTICALLY�EVERY�"MIGA�
AVAILABLE��"S� LONG�AS�YOU�HAVE�8ORKBENCH�����OR�
ABOVE�YOU�CAN� RUN�%IR8ORK
� ALTHOUGH�SOME�OF�THE�
MORE�ADVANCED�FEATURES� REQUIRE�"MIGA%OS� RELEASE
����AND�ABOVE�TO�WORK�� 'LOPPY�USERS�WONhT�HAVE�
ANY�PROBLEMS�AS�THERE�ARE�NO�EXTRA�MODULES�OR�
HIDDEN�CONFIG�FILES�TO�CONTEND�WITH�

6NFORTUNATELY
� PERHAPS�AS�A� RESULT�OF�THIS�
DOWNWARD�CAPABILITY
�%IR8ORK�LOOKS�A� LITTLE�SAD�
COMPARED�TO�OTHER�FILE�UTILITIES�� 'OR�SOME� REASON
�
EVEN� *#.�CLONES� RUNNING�8INDOWS�SEEM�TO�HAVE�
PRETTIER�DISPLAYS�WHICH� IS�A� RATHER�SAD� STATE�OF�
AFFAIRS�FOR�MACHINES�FITTED�WITH�STATE�OF�THE�ART�"("�
TECHNOLOGY�� *ThS� ALL� RATHER�GREY�AND�DISPONDENT�
WHICH� IS�A�VERY�5HATCHER�ERA�����S�SORT�OF�THING�

��)"���-�.#��2�''*+
8ORSE
�SOMETHING�IS�SERIOUSLY�WRONG�SOMEWHERE��
8HILST�.ULTIVIEW�WILL� DISPLAY�ALMOST�EVERY� IMAGE� *�
SEND� IT�� �THANKS�TO�THE�VARIOUS�8#����DATATYPES� *hD�
PICKED�UP�ALONG�THE�WAY�� �%IR8ORK�OCCASIONALLY�
THROWS�A�FIT�WHEN�ASKED�TO� SHOW�A�(*'�OR�+1&(�
IMAGE�USING�THE�SAME�DATATYPES�� &VEN�A�)".���
PICTURE�CAN�FOX� IT�� 4OMETIMES�THE�COLOURS�ARE�
GARBLED
� SOMETIMES� RUBBISH�APPEARS�ON�SCREEN� AND�
SOMETIMES�THE�COMPUTER�DECIDES�TO�RESET�WITH� A�
(URU�MESSAGE�� /OT�BEHAVIOUR�WHICH� RECOMMENDS�
%IR8ORK�FOR�EVERYDAY�USE�

4TEERING�CLEAR�OF�THESE� IRRITATIONS
�THERE� IS�A

VERY�POWERFUL� ENGINE�AT�THE�HEART�OF�%IR8ORK��5HE�
ABSOLUTE�AND�TOTAL�CONTROL�OVER�THE�"MIGAhS�
0PERATING�4YSTEM
� COMBINED�WITH�"3EXX�SUPPORT
�
MEANS� IThS� POSSIBLE�TO�USE�%IR8ORK�AS� A�
PROGRAMMING� LANGUAGE� IN� ITS�OWN� RIGHT�

&VERYTHING�IS�CONFIGURABLE�AND
� AS�THE�EXAMPLE�
SET�UPS�SHOW
� SEVERAL�DIFFERENT�VERSIONS�OF�THE�
PROGRAM� RUNNING�SIMULTANEOUSLY�CAN� REPLACE�A�
DOZEN�1%�UTILITY�PROGRAMS��0F�COURSE
�WHERE� IT�ALL�
FALLS�DOWN� IS�WITH� THE�PRICE�� *ThS�SIMPLY�TOO�MUCH�FOR�
A�PROGRAM�WHICH�STILL� NEEDS�A�SERIOUS�DOSE�OF�%%5��
'OR�AN� INFINITELY�MORE�STABLE�AND�ATTRACTIVE�GENERAL�
FILE�MANIPULATION� PROGRAM
� STAY�CLEAR�OF�%IR8ORK�
AND�GET�%IRECTORY�0PUS� INSTEAD��0N�THE�OTHER�HAND
�
IF�YOU�ENJOY�WORKING�WITH�THE�"MIGAhS�OPERATING�
SYSTEM�AT�AN� INTIMATE� LEVEL� AND�SPEAK�FLUENT�
"3EXX
� THIS�COULD�BE�THE� PROGRAM�YOU�HAVE�BEEN�
WAITING�FOR�TO�TIE� ALL�YOUR�SCRIPTS�TOGTHER����

�	��
%IR8ORK��� �_�����
�	�
$HRIS�)AMES
�	���
.ERIDAN�%ISTRIBUTION�
e�������������

� � � � � " ( '

% * 3 8 0 3 , �
�*�0( )/�/$*)� PNU
"LTHOUGH�IN�THE�FORM�OF�A�REASONABLY�LARGE�RING�BOUND�
MANUAL
�MANY�BEGINNERS�WILL�BE�COMPLETELY�FLUMUXED�
WHEN�TRYING�TO�USE��/8$581


��. �*!�0. � PIU
$ONFIGURATION�CAN�GET�VERY�TRICKY
�AND�THIS� IS�DUE�TO�
NOTHING�MORE�THAN�A�POORLY�DESIGNED�USER�INTERFACE��/O�
ONE�WANTS�TO�TYPE� IN�EIGHT�DIGIT�HEX�NUMBERS�AND�
OBSCURE�CONTROL� STRINGS�

�+  �� QIU
$ERTAINLY�FAST�ENOUGH
�ESPECIALLY�ON�A�HARD�DRIVE�
SYSTEM��5HE�SPEED�AT�WHICH� IMAGES�ARE�DISPLAY�WILL�
DEPEND�A�LOT�ON�THE�DATATYPES�USED�

�0�'$/4� ONU
4ADLY�LACKING�� �AT�TIMES�THIS�FEELS�MORE� LIKE�A�PUBLIC�
DOMAIN�UTILITY�THAN�AN�EXPENSIVE�PROGRAM��8ORRYING�
LEVEL�OF�CRASHES�

�-$� � OIU
5OO�DEAR��#UY��/8+):58?��6;9�� RAID�A�PUBLIC�DOMAIN�
LIBRARY�AND� LEARN�HOW�TO�USE�"3EXX�

�1 -�''� ONU
��4631-7-2+�463+6%1�0)8�(3;2�&=�4336�
46)7)28%8-32��&38,�-2�8)617�3*�8,)�
97)6�-28)6*%')�%2(�6)0-%&-0-8=	�
�(:%2')(�97)67�;-00�&)�%&0)�83�;36/�
%6392(�8,)�&9+7�%2(�8%-036�-8�83�
%27;)6�4%68-'90%6�2))(7	
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$ T hS�SO�GOOD
� IN�FACT
� THAT�YOU�CAN�FEEL�QUITE�
JUSTIFIED� IN�PRESSING�YOUR�NOSE�UP�AGAINST�THE�
GLASS� IN�ORDER�TO�GET�A�BETTER�LOOK��8EhVE�GOT�

ANOTHER�BOOK�� �AN� INSIDER�GUIDE�TO�"MIGA�DISKS�
AND�DRIVES�� *� KNOW� IT� LOOKS�AS� IF�WE�RE� REVIEWING�A�
BOOK�A�MONTH
� BUT�THE�TRUTH� IS�THAT�THERE�HAVE�
BEEN�SEVERAL�GOOD�ONES�RELEASED� RECENTLY�� 3ICHARD�
#AGULEY�WILL� BE�TAKING�AT�LOOK�AT�THE�(OLD�'ISH�$%��
30.�AS�WELL��"S� IF�THAT�WASNhT �ENOUGH
�WEhRE�
TAKING�A� LOOK�AT�&DGE�� �A�PROGRAM�THAT�INTENDS�TO�
REDEFINE�THE�TERM�TEXT�EDITOR�

"*'��!$.#
1%�4OFT
'RED�HAS�FINALLY�GIVEN� UP�THE�FLOPPY�DISKS��"S�OF�
NOW
� HIS�NOTED�1%�COLLECTION�WILL� ONLY�BE�AVAILABLE�
ON�$%�30.
�WITH�A�NEW�UPDATE�EVERY�SIX�TO�EIGHT�
WEEKS��5HIS�MEANS�THAT�HIS� �
���TH� FLOPPY�DISK� IS�
THE�FINAL�ONE� IN�HIS�FLOPPY�DISK�COLLECTION
� AND�THIS�
SET�OF�TWO�$%S�CONTAINS�EVERY�DISK�FROM���TO������

0F�COURSE
� GIVEN�THE�AMOUNT�OF�STUFF�ON�THE�
DISCS
� FINDING�WHAT�YOU� NEED�COULD� BE�SOMEWHAT�OF�
A� PAIN�� 'ORTUNATELY
� THERE� IS�A� NEW�VERSION� OF�THE�
,INGFISHER�DATABASE�PROGRAM
�WHICH�ALLOWS�YOU�TO�
SEARCH�THROUGH�THE� LIST�OF�PROGRAMS�ON� THE�DISK�
:OU�CAN�EITHER�SEARCH�FOR�A�PROGRAM�BY�NAME�OR�BY�
A� KEY�PHRASE
� SUCH�AS� i#ENCHMARK
� i$16j� OR�
�1ENDULOUSj ��5HIS�SEARCH� IS� REASONABLY�QUICK
� BUT�
IT�CAN�TAKE�A�GOOD�FEW�SECONDS
� ESPECIALLY�ON� A�
SLOWER�MACHINE�

5HE�PROGRAMS� IN�THIS� IMPRESSIVE�COLLECTION� ARE�
STORED�ON�THE�$%�30.� IN�BOTH� READY�TO�RUN� AND�
ARCHIVED� FORMAT
�MEANING�THAT�THIS�DISK�WOULD� BE�
VERY�SUITABLE�FOR�PERSONAL� USE�OR�FOR�INSTALLING�ON�TO�
A�##4�� *F�YOU�ONLY�WANT�THE�ARCHIVED�VERSIONS�OF�THE�
PROGRAMS
� THEN�YOU�MAY�BE�BETTER�OFF�LOOKING�AT�THE�
FIRST�IN�THE� 'ROZEN� 'ISH� SERIES
�WHICH�WILL�CONTAIN�ALL�
�����DISKS� IN� A�COMPRESSED�FORMAT�� *N�TERMS�OF

! !

CONTENTS
� THIS� IS�AN� ABSOLUTELY�STUNNING�DISK
�WITH�
EVERYTHING�FROM�ALPHABETICAL� SORTING�PROGRAMS�TO�
;OO�DE�ARCHIVERS�� 'RED�S�COLLECTION�HAS� LONG�BEEN�
REGARDED� AS�THE�BEST�COLLECTION�OF�"MIGA�1%�YOU�
CAN�GET
� AND�THIS� IS� SURELY�A� iMUST�HAVEj� FOR�ANY�
"MIGA�OWNER�WITH� A�$%�DRIVE��5HIRTY�QUID�MAY�SEEM�
QUITE� A� LOT
� BUT�FOR�OVER�A�GIGABYTE�OF�SERIOUSLY�
USEFUL� STUFF
� IT hS�EXTREMELY�GOOD�VALUE�

$<:/?.>�� �:7/��4=3
$<4.0�� F
�	��
&?;;740<�� $�=:1>
'07�� ���
�������

#@0<,77�<,>492� ���

0NE�O F�THE
� ERM
�HIGHLIGHTS�O F�THE�(OLD�'ISH�$%�IS�
THE�8ORKBENCH�HACK�"3OACH
� WHICH�GIVES�YOUR�
"MIGA�A�NASTY�INFESTATION�O F�COCKROACHES�

 �" 
*NOVA5RONICS
5HIS� IS�SOMETHING�OF�A�NOVELTY�FOR�ME�� �*hM�USING�A�
PRODUCT�TO�WRITE� ITS�OWN� REVIEW��:EAH
� *� KNOW�IT�
SOUNDS� KIND�OF�KINKY
� BUT� IT� IS�A�GOOD�WAY�TO�TEST�
&DGE�S�FEATURES� AND�EASE�OF�USE�

5HE�PROGRAM�HAS�BEEN�MARKETED�BY�
*NOVA5RONICS�AS�THE� ULTIMATE� IN�USER�CONFIGURABLE�
TEXT�EDITORS�� *F�YOU�HAVE�NOT�USED�A�TEXT�EDITOR�
BEFORE�YOU� ARE� PROBABLY�WONDERING�WHAT�ONE� IS
�OR�
YOU�MAY�BE�CONFUSING�IT�WITH�A�WORD� PROCESSOR�� 4O�
WHAT� IS�THE�DIFFERENCE�BETWEEN�A�WORD� PROCESSOR�
AND�A�TEXT�EDITOR �5HE�MAIN�DIFFERENCE�BETWEEN�
THESE�TWO� KINDS�TEXT�HANDLING�PROGRAMS� IS�THE�WAY�
THEY�FORMAT�TEXT��"�TEXT�EDITOR�SIMPLY� LOADS�AND�
EDITS�"4$**� CHARACTERS�� THESE�CHARACTERS� HAVE�NO�
FORMATTING� INFORMATION
� SUCH�AS�WHETHER�THEY�WILL�
BE�BOLD� OR�UNDERLINED��5EXT�EDITORS�ALSO�TEND�TO�
HAVE� LESS�FUNCTIONS� AS�WELL
� SO�WE�SHOULDN�T�EXPECT�
TOO�MUCH� IN�THE�WAY�OF�FANCY�TOOLS�FROM� &DGE��8ORD�
PROCESSORS�CAN�HANDLE�OTHER�CHARACTERS�OTHER�THAN�
"4$**� ONES�� �AS�A�RESULT�THEY�OFTEN� INCLUDE�
UNWANTED� INSTRUCTIONS� IN�THE�FILES�THEY�CREATE��
5HESE�EXTRA�CHARACTERS�CAN�BE�A� REAL� PAIN
�
ESPECIALLY�FOR�PROGRAMMERS��5HAThS�WHY�TEXT�EDITORS�
ARE�USED�FOR�WRITING�PROGRAMS�AND�ALTERING�
"MIGA%04�FILES�

0NE�OF�&DGEhS�BIGGEST�SELLING�POINTS� IS� ITS�
CONFIGURABILITY��:OU�CAN�ADAPT�PRETTY�MUCH�EVERY�
ASPECT�OF�THE�PROGRAM�TO�YOUR�LIKING��8HAT�S�MORE
�
YOU� CAN�SAVE�AS�MANY�DIFFERENT�CONFIGURATIONS�AS�
YOU� LIKE��5HIS�CAN�BE�ESPECIALLY�USEFUL� FOR�
PROGRAMMERS
�WHO�OFTEN�FOLLOW�DIFFERENT�FORMATTING�
RULES�FOR�SEVERAL� PROGRAMMING�LANGUAGES�� )OWEVER
�
&DGE�S�CONFIGURABILITY�DOESNhT�STOP�THERE
�YOU�CAN�
CHANGE�JUST�ABOUT�ANY�FUNCTION
� THANKS�TO�THE�
PROGRAMhS�MODULAR�DESIGN��:OU� HAVE�THE�CHOICE�OF�
EITHER�CONFIGURING�THE�PROGRAM�THROUGH� ITS�BUILT�IN�
PREFERENCE�EDITORS
� RECOMMENDED�FOR�BEGINNERS
� OR

5HE�BEST�TH ING�ABOUT�&DGE�IS�HOW�WELL�IT �WORKS�
WITH�% IRECTORY�0PUS�

BY�DIRECTLY�EDITING�THE�"4$**� FILES�THAT�CONTAIN�
DETAILS�OF�ALL� OF�THE�PROGRAMS�FUNCTIONS�

0NE�FUNCTION�THAT�MAY�APPEAL�TO�PROGRAMMERS�
IS�&DGE�S�DICTIONARIES��5HESE�ARE� NOT�DICTIONARIES�
FOR�SPELLING�CHECKING
� AS�YOU�WOULD�FIND� IN�MOST�
WORD� PROCESSORS
� BUT�THEY�HAVE�BEEN�DESIGNED�FOR�
$�PROGRAMMERS�� 5HEY�CONTAIN� A� LIST�OF�SPECIALISED�
COMMANDS�USED� IN�$�AND�"MIGA� *NTUITION�WORDS�
:OU�CAN�THEN� INSTRUCT�THE� PROGRAM�TO�HELP� KEEP�YOU�
FROM�MAKING�CASE�SENSITIVE�ERRORS��"S�WITH�THE�
PROGRAMhS�OTHER�FEATURES�YOU� CAN�EASILY�EDIT�THE�
DICTIONARY�THROUGH� ITS�"4$**� FILE�

"�FEATURE�THAT� *� PARTICULARLY� LIKE� ARE�#OOKMARKS��
:OU� CAN�MARK�AN�AREA�OF�TEXT
� CARRY�ON�WRITING�OR�
EDITING�ANOTHER�SECTION
� AND�THEN� RETURN�TO�THE�
MARKED�AREA�BY�PUSHING�A� KEY��5HIS�CAN�BE�USEFUL� IF�
YOU�ARE�UNCERTAIN�OF�SOME� INFORMATION
� SINCE�YOU�
CAN� LEAVE� IT�BLANK�AND� RETURN�TO�FILL� THE�DETAILS�
QUICKLY�AND�EASILY��:OU� CAN�ASSIGN� BOOKMARKS�TO�
PARTICULAR�KEYS�SO�YOU�CAN� RETURN�TO�SEVERAL�
POSITIONS�BY�PRESSING�A�DIFFERENT�KEY�

'OLDS� IS� A�FEATURE�THAT�CAN� ALSO�MAKE�
NAVIGATING�A�DOCUMENT�THAT�MUCH�EASIER�� 5HE�
MANUAL� BEST�DESCRIBES� HOW�THIS�WORKS�� IT� LIKENS�A�
DOCUMENT�TO�A�SCROLL�� � IF�YOU� FOLD� IT� IN�TWO�PLACES�
YOU�OBSCURE�THE�AREA� IN� BETWEEN��5HIS�MEANS�YOU�
CAN�TEMPORARILY� iBLOT�OUTj� AN�AREA�OF�A�DOCUMENT�

5HE�PROGRAMhS�WINDOWS�ARE�JUST�AS�
CONFIGURABLE�AS�THE� REST�OF�THE�PROGRAM��:OU�CAN�
OPEN� SEVERAL�WINDOWS�FOR�A�SINGLE�DOCUMENT��0NCE�
YOUhVE�OPENED�THE�WINDOWS
�YOU�CAN�ALSO� INSTRUCT�
THE�PROGRAM�TO�PANEL�THEM�VERTICALLY�AND�
HORIZONTALLY��:OU�CAN�EVEN�SPLIT�A�SINGLE�WINDOW�
HORIZONTALLY�OR�VERTICALLY�

5HE�PROGRAM�MAKES�GOOD�USE�OF�"MIGA(UIDE�TO�
PROVIDE�EXTENSIVE�ON�LINE�HELP��8HEN�TRIGGERED
� THE�
PROGRAMhS�HELP�FILE�WILL� ACTUALLY�OPEN�UP�TO�THE�
SECTION� THAT� RELATES�TO�YOUR�CURRENT�MENU�SELECTION
�
OR�THE�AREA�OF�THE� PROGRAM�YOU�ARE� IN�

5HE� PROGRAM�ALSO� HAS�EXTENSIVE�"3EXX�SUPPORT
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?LB�MLC�RFGLE� *� MA = HHT �JGIC�?@MSR�RFC�NPMEP?K
� GL�
N?PRGASJ?P
� GQ�RF?R�GR�A?L�@C�SQCB� GL� AMLHSLARGML�UGRF�
MLC�MD�KW�D?TMSPGRC�SRGJGRGCQ�� �" EMA? OK MT �-LPN��"Q�
UGRF� ?� LSK@CP�MD�NPMEP?KQ
� #@CA�A?L� @C� J?SLAFCB�
DPMK�MLC�MD�- LPN Y�@SRRMLQ�� )MUCTCP
� SLJGIC�KMQR�
NPMEP?KQ
�WMS�A?L�?ARS?JJW�SQC�" EMA? OK MT �- LPN Y�
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� *� A?LgR �� �
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OSGPIQ
� @SR�RFC�RFGLE�RF?R� MA = HHT �JCRQ� GR�BMUL� GQ� GRQ�
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5FC�"KGE?�K?W�@C�?L�CVACNRGML?J� AMKNSRCP
� @SR�
JGIC� ?LW�1$�MP�.?A� GR� PCJGCQ� ML� QMKC�DMPK�MD�BGQI�MP�
BPGTC�DMP�KMQR�MD�GRQ�R?QIQ�� )MUCTCP
� RFCQC�
CQQCLRG?J� N?PRQ�MD�?�AMKNSRCP�A?L�MDRCL� @C�R?ICL�
DMP�EP?LRCB�?LB� GR gQ� LMR�SLRGJ� QMKCRFGLE�EMCQ�UPMLE�
RF?R�UC� N?W�RFCK�?LW�?RRCLRGML�

5FGQ�@MMI
�UPGRRCL� @W�PCQNCARCB�DPCCJ?LAC�
HMSPL?JGQR�1?SJ�0TCP??
�EMCQ� GLRM�EPC?R�BCR?GJ� ?@MSR�
?� LSK@CP�MD�BGQI�PCJ?RCB�RMNGAQ��"R�DGPQR�RFGQ�QCCKQ�
JGIC�OSGRC� ?�@MPGLE�QS@HCAR
� ?LB�F?PBJW�AMKNJGA?RCB�
CLMSEF�DMP�?� ����N?EC� @MMI�� )MUCTCP
� RFGQ� GQ�
UFCPC�.P�0TCP??�NPMTCQ�KMQR�MD�SQ�UPMLE�@W�H?K��
N?AIGLE�RFGQ� @MMI�DSJJ� MD�GLRCPCQRGLE�QRSDD��5FCPC� GQ�
?JQM�?�BGQI�RF?R�AMLR?GLQ�CV?KNJC�DGJCQ� ?LB�SQCDSJ�
SRGJGRGCQ��5FC�K?GL�RMNGAQ� GLAJSBC�� QMDRU?PC�
GLQR?JJ?RGML
� DGJC�?LB�BGQI�MNCP?RGMLQ
� AMNWGLE�?LB�
KMTGLE�DGJCQ
� BGQI� PCN?GP�?LB�@?AISN�SRGJGRGCQ
�
CLAPWNRGML� ?LB� QCASPGRW
� 3"%
�$%�30.Q�?LB�KMPC�

5FC�DGPQR�AF?NRCP�CVNJ?GLQ�RFC�BGDDCPCLACQ�
@CRUCCL� RFC�T?PGMSQ� IGLBQ�MD�QRMP?EC�KCBG?�
?T?GJ?@JC�DMP�RFC�"KGE?��5FGQ�AF?NRCP�?JQM�CVNJ?GLQ�
FMU�C?AF�MLC�?ARS?JJW�UMPIQ�� *R�BMCQ�QM�UGRFMSR�
@CGLE�RMM�RCAFGC
� CVNJ?GLGLE�RFGLEQ�?Q�QGKNJW�?Q�
NMQQG@JC�� 5FC�AF?NRCP�BCQAPG@CQ�FMU�$%�30.�
RCAFLMJMEW�UMPIQ�?LB�CTCL�EGTCQ�?�@PGCD�FGQRMPW�MD�
GRQ�BCTCJMNKCLR�� *R�R?ICQ�EPC?R�A?PC�RM�CVNJ?GL� RFC�
BGDDCPCLACQ�@CRUCCL�RWNCQ�MD�F?PB� BPGTCQ�RF?R�?PC

%GQIQ�?LB�%PGTCQ�
GQ�RFC�J? RCQR�
?BBGRGML�RM �RFC�
*LQGBCP�(SGBC�
D?KGJW�

?T?GJ?@JC�?LB�EGTCQ�?BTGAC�ML�RFC�@CQR�U?W�RM�ECR�
MLC�DGRRCB�RM�WMSP�N?PRGASJ?P�K?AFGLC��5FC�AF?NRCP�
CVNJ?GLQ�?� @GR�?@MSR�KCKMPW�@?QCB� QRMP?EC�BCTGACQ�
RMM�� *R�?JQM� JGQRQ�RFCGP�?BT?LR?ECQ�?LB�
BGQ?BT?LR?ECQ�?Q�UCJJ�

5FC�@MMI�?JQM�CVNJ?GLQ� FMU�"KGE?%04�UMPIQ�
GL� PCJ?RGML�RM�BGQIQ�?LB�BPGTCQ�� *R�NPMTGBCQ� ?� JGQR�MD�
QCTCP?J� BGPCARMPW�PCJ?RCB� %04�AMKK?LBQ
� ?JMLE�
UGRF� CVNJ?L?RGMLQ� ML�FMU�RFCW�UMPI�?LB� FMU�RFCW�
QFMSJB� @C�SQCB��5FC�AF?NRCP�?JQM�CVNJ?GLQ�RFC�
AMLQRPSARGML� MD�?�BGQI� GL�RCPKQ�MD�BGPCARMPGCQ�?LB�
RPCCQ��5FGQ�EGTCQ�WMS� ?�AJC?P�SLBCPQR?LBGLE�MD�FMU�
RM� L?TGE?RC�BGPCARMPGCQ�?LB�RFC� @CQR�U?W�MD�
MPE?LGQGLE�WMSP�BGQIQ�

5FC�"KGE?gQ�DGJCQWQRCKQ�?PC�DJCVG@JC�?LB�
CVRPCKCJW�SQCDSJ
� QM� GRgQ�LMR�KSAF�MD�?�QSPNPGQC�
RF?R�RFCPC� GQ�?�AF?NRCP�BCTMRCB�RM�CVNJ?GLGLE�RFCK��
5FGQ�AF?NRCP�?JQM�CVNJ?GLQ�RFC�BGDDCPCLR�DMPK?RRGLE�
MNRGMLQ�RF?R�?PC�?T?GJ?@JC�� *R�?JQM�QFMUQ�WMS�FMU�RM�
SQC�$PMQQ%04�RM�E?GL�?AACQQ�RM�DGJCQ�ML� 1$��
DMPK?RRCB�BGQI�� *R�CVNJ?GLQ� FMU�BCTGAC�BPGTCPQ�UMPI�
?LB� RFC�LCACQQGRW�MD�RFC�KMSLRJGQR�

0LC�MD�RFC�DC?PQ�RF?R�GQ�KMQR�AMKKML�?KMLE�
AMKNSRCP�SQCPQ� GQ� F?TGLE�RFCGP�QWQRCK� GLDCARCB� @W�
?�TGPSQ�� *RgQ�OSGRC�DSLLW�PC?JJW�� �QMKC�NCMNJC� ?PC�
RCPPGDGCB�MD�AMKNSRCP�TGPSQCQ
� @SR�DCU�MD�RFCK�
?ARS?JJW�ILMU�UF?R�RFCW�?PC
� MP�FMU�RFCW�A?L� @C�
QNPC?B��5FC�@MMI�BMCQ�?�EMMB�HM@�MD�CVNJ?GLGLE�
UF?R�TGPSQCQ�?PC
�UF?R�RFCW�A?L�BM
�UF?R�RM�BM� GD�
WMSP�K?AFGLC� GQ� GLDCARCB
� ?LB�FMU�RFCW�A?L�@C�
QRMNNCB�DPMK�QNPC?BGLE�

0LC�MD�KW�D?TMSPGRC�AF?NRCPQ� GQ�RFC�MLC�ML�
CLAPWNRGML
� NCPF?NQ�@CA?SQC� *�K�?�QCAPCRGTC� IGLB�
MD�ESW��5FC�BGQI� GLAJSBCQ�"KGAGNFCP�UFGAF� A?L�@C�
SQCB�RM�QAP?K@JC�RCVR�DGJCQ� GL�MPBCP�RM� ICCN�RFCGP�
AMLRCLRQ�DPMK� NPWGLE�CWCQ��5FCPC�?PC�QCTCP?J�
CV?KNJCQ�MD�FMU�RM�SQC�RFC� NPMEP?K� GLAJSBCB� GL�
RFC�AF?NRCP�

"LMRFCP�D?QAGL?RGLE�QCARGML�MD�RFC� @MMI�GQ�RFC�
MLC�ML�B?R?�AMKNPCQQGML�?LB�?PAFGTGLE�� 5FC�
AF?NRCP�BMCQ�?�EMMB�HM@�MD�CVNJ?GLGLE�QMKC�
NMRCLRG?JJW�AMLDSQGLE�AMLACNRQ�

*�KSQR�Q?W�RF?R�RFGQ� GQ� ?� QSPNPGQGLEJW�EMMB�@MMI��
'?P�DPMK�@CGLE�@MPGLE�?LB� DSJJ� MD�RCAFLGA?J�RCPKQ
� GR�
CVNJ?GLQ�CTCPWRFGLE� GL�?�AMFCPCLR�?LB� GLRCPCQRGLE�
K?LLCP��8C�UMSJB� ACPR?GLJW� PCAMKKCLB� GR�RM�
?LW@MBW�UFM�UMSJB� JGIC�RM�AMKC�RM�EPGNQ�UGRF� RFC�
GLRPGA?AGCQ�MD�QRMP?EC�BCTGACQ�UGRFMSR�NJMSEFGLE�
RFPMSEF� PC?KQ�MD�@MPGLE�?LB�AMLDSQGLE� GLDMPK?RGML�
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� @SR�
MLC�MD�RFC�RFGLEQ� *� DMSLB�KMQR�?LLMWGLE�?DRCP�
@SWGLE�KW�"�����U?Q�RF?R� *� AMSJBLgR �?BB�?�F?PB�
BPGTC�UGRFMSR� GLT?JGB?RGLE�KW�MLC�WC?P�U?PP?LRW��
&TCLRS?JJW���BCAGBCB�RM�R?IC�RFC�NJSLEC�?LB�MNCLCB�
SN�KW�"KGE?�RM�?BB�?�F?PB�BPGTC��5FCL�A?KC�RFC�
0TCPBPGTC�� �?�F?PB�BGQI�RF?R�NJSEQ� GLRM�RFC������MP�
����TG?�RFCGP�1$.$*"�QJMRQ��"Q�WMS�A?L� GK?EGLC
� *�
U?Q� IGAIGLE�KWQCJD
� ?LB�UFCL� *� DMSLB�MSR�RF?R�
RFCQC�BPGTCQ�UFCPC�D?QRCP�RF?L�RFC�MLC� G� F?B�DGRRCB�
GLRCPL?JJW
� *�U?Q�?JKMQR�GL�RC?PQ��4M� GR� GQ�UGRF�KMPC�
RF?L�?� JGRRJC� GPMLW�RF?R� *� FMJB� RFGQ�4K?PR�4RMP�GL�KW

:MS�K?W�LMR�@CJGCTC�GR
�@SR�RFGQ� RGLW�@MV�AMLR?GLQ�
��.@�M D�B?R?�

F?LB�� �?� F?PB�BPGTC�@?QCB�ML� ?�QGKGJ?P�RCAFLMJMEW�
?Q�RFC�0TCPBPGTC�

5FC�TCPQGML�MD�4K?PR�4RMP�RF?R� GQ�ML� RCQR� GQ�RFC�
��.@�A?N?AGRW�BPGTC��$SPPCLRJW�RFCPC� GQ� ?JQM�?�
��.@�TCPQGML
� ?LB� J?PECP�A?N?AGRW�BPGTCQ�?PC� SLBCP�
BCTCJMNKCLR��5FC�SLGR�GRQCJD�GQ�?�RGLW���V���AK�
UCBEC�QF?NCB�@MV
�UFMQC� @J?AI�AMJMSPGLE�K?ICQ�
LM�?RRCKNR�RM�@JCLB�UGRF� RFC�"KGE?gQ�AMJMSP�� *L�
MNCP?RGML�RFC�BPGTC� GQ� PCJ?RGTCJW�OSGCR
�UGRF� ?�@?PCJW�
?SBG@JC� FGEF�NGRAFCB�UFGLC�� 5FC�4K?PR�4RMP�
PCOSGPCQ�LM�QNCAG?JGQCB� QIGJJQ�RM� GLQR?JJ��WMS�HSQR�
NJSE� GR�GLRM�RFC�1$.$*"�QMAICR�MD�WMSP�"KGE?��5FC�
BPGTC�AMKCQ�UGRF� ?L� GLQR?JJ?RGML�BGQI�UFGAF�
AMLR?GLQ�T?PGMSQ�RMMJQ�?LB�QAPGNRQ�DMP� GLQR?JJGLE�
QWQRCK�QMDRU?PC�?LB�AMLDGESPGLE�RFC�BPGTC�

5FC�"25MMJ@MV� GQ�RFC�NPMEP?K�UFGAF� N?PRGRGMLQ�
RFC� BPGTC�?LB�RFCL� DMPK?RQ� GR��:MS�?PC�EGTCL�?JJ�RFC�
SQS?J�MNRGMLQ
� QSAF�?Q�QNCAGDWGLE�RFC� N?PRGRGMLQ�
QGXC
� DGJC�QWQRCK
�UFCRFCP� GR�QFMSJB� @MMR?@JC
� ?LB� GD�
GR�QFMSJB�@C�?SRM�KMSLRCB�?Q�UCJJ��5M� GLQR?JJ� WMSP�
TCPQGML�MD�8MPI@CLAF�WMS� PSL�RFC� GLQR?JJ?RGML� QAPGNR�
DMP�CGRFCP�RFC�����MP�������5FC�QMDRU?PC�QSNNJGCB�
UGRF� RFC�BPGTC� GQ�C?QW�RM�SQC�?LB�F?Q�QSDDGAGCLR�
MNRGMLQ�DMP�KMQR�NCMNJCgQ�LCCBQ�

5FC�BPGTCgQ�KCAF?LGQK� GQ�K?BC�@W�$MLLCP�?LB�
GQ�CVRPCKCJW�D?QR�?LB�F?Q�QM�D?P�NPMTCB� PCJG?@JC��
"AAMPBGLE�RM�4WQJLDM
� RFC�BPGTC�F?Q�?�QNCCB�MD�
���
����@WRCQ� NCP�QCAMLB��$MKN?PCB�RM�KW�
GLRCPL?J�BPGTC�Q� ���
����@WRCQ� NCP�QCAMLB
� RFGQ� GQ�
NPCRRW�D?QR�� )MUCTCP
�MLC�RFGLE�RM�R?IC� GLRM� ?AAMSLR�
GQ�RFC�BPGTC�Q�QGXC�� *RgQ�MLJW�?���.@�A?N?AGRW�BPGTC
�
QM�RFC� PC?B�FC?BQ� F?TC� JCQQ�MD�?�BGQR?LAC�RM�
RP?TCJ�� #SR�@CLAFK?PIQ� ?JMLC�?PC� LMR�CLMSEF�RM�
EGTC�WMS�?�RPSC� GKNPCQQGML�MD�RFC�BPGTCgQ� QNCCB��
8FCPC� *� MA = HHT �LMRGACB�RFC�QNCCB�U?Q�UFCL� *�AMNGCB�
?APMQQ�KW�CLRGPC� NGARSPCQ�BGPCARMPW
� ML�KW�FMKC�
K?AFGLC� 	��.@

� RM� @PGLE�RFC� GK?ECQ� GLRM�UMPI�

*�U?Q�OSGRC� GKNPCQQCB�UGRF� RFC�BPGTC�?LB� GR�
ACPR?GLJW�K?ICQ�RP?LQDCPPGLE�DGJCQ�@CRUCCL�1$.$*"��
COSGNNCB�K?AFGLCQ�KSAF�OSGAICP�?LB�C?QGCP��
"LMRFCP�EMMB�RFGLE�?@MSR�RFC�BPGTC� GQ�RF?R�WMS� A?L�
NJSE�GR�GL�?LB�MSR�UGRFMSR�F?TGLE�RM�RSPL�MDD�WMSP�
K?AFGLC��.W�MLC� PC?J�AMKNJ?GLR�UGJJ� NPM@?@JW�QCCK�
M@TGMSQ�� �RFC�BPGTC� GQ�HSQR�RMM�CVNCLQGTC�� 'MP�RFC�
Q?KC�NPGAC�WMS�AMSJB� @W�?L���.@�A?N?AGRW� GLRCPL?J�
BPGTC�� -CRgQ�FMNC�RF?R�RFC� J?PECP�BPGTCQ�UGJJ� @C�?�
JGRRJC�KMPC�?DDMPB?@JC�
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5HIS�IS �A�RENDERING�O F�*MPULSE�S�NEW��%�DIG ITISE R�� �
A�NEW�ADDITION�TO �THE�CREATIVE�"MIGA�ENVIRONMENT�

!
IKE�)ALVORSON� IS�A� REPORTERhS�FANTASY��
5HEREhS�NEVER�A�DULL�MOMENT
�NEVER�A�
PAUSE
� NEVER�A�NEED�TO�ASK�A�QUESTION�

TW ICE�	NO�MATTER�HOW�DELICATE�THE�SUBJECT�
MATTER
��4EVEN�YEARS�AGO�.IKEhS�COMPANY

*MPULSE�*NC�
� INTRODUCED�THE�FIRST�"MIGA�)".�
PAINTING�PROGRAM�1RISM��1RISM �BEAT�/EW5EKhS�
%IGI�1AINT�TO�THE�MARKET�BY�ABOUT�EIGHT�MONTHS�
AS� *� RECALL�

*T�WASNhT � LONG�AFTER�THAT�THAT�*MPULSE�RELEASED�
THE�AMAZING�4ILVER�ART�AND�ANIMATION� SOFTWARE�� *�
STILL� HAVE�MY�ORIGINAL� COPY
� INCLUDING�THE�SMALL�
POUCH�OF�MARBLES�THAT�CAME�WITH� IT��4ILVER�WAS�
RESPONSIBLE�FOR�THE� LOSS�OF�MANY�HOURS�OF�SLEEP�FOR�
MYSELF�AND�EVERYONE�ELSE�THAT�OWNED�A�COPY��5HE�
CHILD�OF�4ILVER�WAS� 5URBO�4ILVER
� AND� FROM�THERE�
CAME� *MAGINE�� /OW�WE�ARE�AT� *MAGINE����
� SO� IT�
SEEMED� LIKE�THE� RIGHT�TIME�TO�TOUCH� BASE�WITH�.IKE�
)ALVORSON�AGAIN��5HOUGH� *� ALWAYS�PREPARE�
QUESTIONS�FOR�ANY�INTERVIEW
�DOING�SO�WITH�.IKE�HAS�
TO�TAKE� IN�THE�PROBABILITY�THAT�THE�ANSWERS�WILL�
WANDER�FAR�AFIELD� AT�TIMES
� BUT�ALWAYS�WITH�A�
CIRCUITOUS� PURPOSE��4O� IF�YOU�CANhT�SEE�EVERY�
RESPONSE�GIVEN� HERE�AS�PERTINENT�TO�THE�QUESTION�
IMMEDIATELY
� STAY�WITH� IT��:OU�WILL� LEARN�A� LOT�ABOUT�
*MPULSE
� THE�STATE�OF�COMPUTER�GRAPHICS
�THE�
"MIGA
� AND� 	ESPECIALLY
�.IKE�)ALVORSON� HIMSELF�

5ELL�ME�A�B IT�ABOUT�*MPULSEhS�CORPORATE�HISTORY 
8E�STARTED� AS�A�PART�OF�ANOTHER�COMPANY�IN� ������
8E�WERE�CALLED� i.AGNIFY�$ENTRAL���8E�WERE�PLAYING�
WITH�"PPLE�.AC�SOFTWARE
�."$PAINT�TO�BE�SPECIFIC��
.Y�ENGINEER
�WHOhS�BEEN�WITH�ME�SINCE�HE�WAS� ��
�
SAID�HE�COULD�MAKE�AN�AUDIO�DIGITIZER�FOR�THE�."$
�
AND�WE�MADE�AND�MARKETED�THE�.AGNIFY�"UDIO�
%IGITIZER�� *T�NEVER�DID�MUCH�SINCE� *�WAS�UNWILLING�TO�
KISS�ASS�TO�PROMOTE� IT
� AND�WE�SOLD� IT� IN� �����TO� A�
COMPANY�THAT� IS� NOW�.ACRO.EDIA�$ORPORATION��5HAT�
WAS�ABOUT�THE�TIME� *�GOT�AN�"MIGA�������4OMEONE�
BROUGHT�IN�THE�+UGGLER�ANIMATION�� *�WAS�EXCITED� AS�
HELL�� *�M�NOT�A�PROGRAMMER
� BUT� *�WENT�SEARCHING�FOR�
ONE�WHO�COULD�DO�GRAPHICS�AND�ANIMATION�STUFF�� *�
FOUND�A�GENIUS�� �%ON�4IDEROFF�� *� SHOWED� HIM�THE�
+UGGLER�ON�A�4UNDAY�AFTERNOON
� AND�HE�SAID� i *� CAN�
DO� ITj ��4IX�MONTHS� LATER�HE�FINISHED�4ILVER
� AND�WE�
WERE� IN�BUSINESS��"LSO� PART�OF�THAT�ORIGINAL�CREW�
WAS�.IKE�%EMMAER�AND�MY�BROTHER�"RV�)ALVORSON��
8E�FOUND�ANOTHER�GUY�WHO�JUST�GOT�OUT�OF�THE�"IR�
'ORCE�AND�WHO�FIT�RIGHT� IN�BECAUSE�HE�HAD�A�DISLIKE�
FOR�CORPORATE�"MERICA�� )IS�NAME�WAS�;AC�,NUTSON
�
AND� HE� LATER�WROTE�OUR�PAINTING�PACKAGE�%IAMOND��
;AC�WAS�ALSO�THE�ONE�WHO� LATER�WROTE� *MAGINE��
%IAMOND�NEVER�SOLD�TOO�WELL�� *� SAID�TO�HIM� iWHY�NOT�
WRITE�A� PROGRAM�THAT�MAKES�MOUNTAINS
hh� AND�HE�
RESPONDED�BY�AUTHORING�THE� 5ERRAIN�PROGRAM
�WHICH�
SOLD� ABOUT��
����COPIES�� )E�ALSO�WROTE� 703&$��
�
A�SPEECH� RECOGNITION�PACKAGE�THAT�SOLD� ABOUT�
�
����COPIES
� AMOUNTING�TO�EVERYONE� IN�THE�"MIGA�
SOCIETY�THAT�HAS�ANY�INTEREST� IN�SPEECH� RECOGNITION�

;AC� LEARNED� HIS�CRAFT�FROM�%ON
�WHO� LATER�LEFT�
FOR�.ICROSOFT�� %ON�S� A�GENIUS�AND� *hD� LOVE�TO�HAVE�
HIM�BACK�SOME�DAY��;AC
�A�CONSUMMATE�PHYSICIST
�
TURNED�4ILVER�INTO� 5URBO�4ILVER
�WITH�A�DRAMATIC�
INCREASE� IN� RENDERING�SPEED�AND�OTHER�OPTIONS��
5URBO�4ILVER�RE�ALLY�SOLD�WELL
� AND�DROVE�SOME�OTHER�
COMPANIES�OUT�OF�THE�MARKET��8E�BUILT�UP�A�HUGE�
DATABASE
� THEN�WE� INTRODUCED�THE�'IRECRACKER����
AND�THE�%7���AUDIO�DIGITISER��8E�SENT�OUT�
NEWSLETTERS� AND�HINTED�AT�THE�CREATION�OF�*MAGINE��
5HE� RESPONSE�FROM� &UROPE�WAS�VORACIOUS�AS�FAR�AS�
*MAGINE�WENT�� *MAGINE�WAS�HISTORICAL� STUFF�

8HY�DID�YOU�GO�FROM�5URBO�4ILVER�TO �IMAGINE
�AND�
WHAT�ABOUT�*MAGINEhS�FUTURE 
8E�HAD�TO�MAKE�THE�JUMP�TO�ENCOMPASS�ALL�THE

NEW�FEATURES��0UR�BYLINE�HAS�ALWAYS�BEEN� iWEhRE�
LISTENING�j� *MAGINE�WAS�AN�OUTGROWTH�OF�WHAT�OUR�
USERS�WERE�TELLING�US�THEY�WANTED
� THE�USER�BASE�
REALLY�WROTE� IT�� ���� IS�THE� SAME�STORY
� AND�THE�SAME�
WILL� BE�TRUE�OF������"LL� PRESENT��%�ART�AND�ANIMATION�
SOFTWARE
� INCLUDING�OURS
� IS�TOO�HARD�TO� USE�FOR�THE�
NOVICE
� SO�THAThS�WHERE�WEh LL�CONCENTRATE�OUR�
ATTENTION� IN�THE�NEXT�VERSION�� *MAGINE�IS� A� PROGRAM�
THAT�SEDUCES�YOU��5HE�MOVE�TO� *MAGINE�����WILL�
TAKE�PLACE� IN�A�SERIES�OF�UPGRADES�� 6SERS�WILL�BE�
ASKED�TO�PAY�ABOUT������A�YEAR
� AND�WILL� RECEIVE�
FOUR�REVISIONS� PER�YEAR�FOR�THAT�COST��5HE�NEXT�
REVISION�WILL� HAVE�AN�ASTOUNDING�UPGRADE�OF�THE�
4PLINE�&DITOR��0UR�FINAL�GOAL� IS�TO�WRITE�A�PIECE�OF�
SOFTWARE�THAT�IS� NOT�ONLY� LOADED�WITH� FUNCTIONS�AND�
FEATURES
� BUT�THAT�WILL� BE�A�THOUSAND�TIMES�EASIER�
TO�USE�� i.AKE� IT�INTUITIVEj�WILL� BE�OUR�WAR�CRY
� LIKE�A�
WARM�CHAIR�THAT� INVITES�YOU� TO�BE�COMFORTABLE�

8HERE�DOES� THA T� i IN TU ITIVE j �PHILOSOPHY�
COME�FROM 
:OU�SHOULDNhT �HAVE�TO�BE�A� SAVANT�TO�USE�SOFTWARE��
8E�NEED�A�PACKAGE�THAT�ALLOWS�YOU�TO�CREATE�
COMPUTER�ART�IN� ���MINUTES�OR�LESS�� *T�MUST�BE� LIKE�
�%�PLAYDOUGH��8E�WILL�MAKE�TEXTURE�MAPPING�MUCH�
EASIER�� TWO�CLICKS� AND�YOUhRE�DONE��5HERE�WILL� BE�A�
HIDDEN�BRIDGE�BETWEEN�THE�USER�AND�THE�FINAL�
RESULT�� 1ROFESSIONALS�WILL� BE�ABLE�TO�DO�STUFF�IN�
SECONDS� INSTEAD�OF�DAYS��5HAThS�WHERE�ALL� �%�
SOFTWARE� HAS�TO�GO��8E�ARE�ALL� DESIGNING�THE�
PLAYGROUNDS�FOR�TWENTY�FIRST�CENTURY�VIRTUAL� REALITY�
8E�WANT�TO�BE�THE�BEST�PLAYGROUND�MAKER�� *N�THREE�
YEARS
�WE�WILL� ALL� BE�OPERATING�WITH� ����.)Z�
MACHINES
� AND�THE� SOFTWARE�HAS�TO� KEEP� PACE�� *F�
THERE� IS�AN�ALIEN� INTELLIGENCE�ON�THE� PLANET
�THEY�
LIVE� IN� )OLLYWOOD��5HEY�SET�US�UP�FOR�THE�TECHNOLOGY�
TO�COME�� *hM� NOT�A�FUTURIST
� *hM�A�PRAGMATIST�
5HINGS�TODAY�AND�TOMORROW�ARE�DIFFERENT�IN�DEGREE
�
NOT� IN�CONCEPT��5HE�REAL� FUTURE�WE�NEED�TO�TALK�
ABOUT� IS� ��
����YEARS�FROM�NOW�

8HAT�ELSE�CAN�YOU�SAY�ABOUT�COMPUTERS
� THE�
"MIGA�INCLUDED 
$OMMODORE�SOLD� A�COMPUTER�THAT�WAS�OLD�TWO�DAYS�
AFTER�THEY�MARKETED� IT
�AND�THAT�GOES�FOR�ALL� OF�THE�
OTHER�PLATFORMS�AS�WELL��5HERE� IS�THE� INGENUITY�TO�DO�
THINGS�NOW�THAT�ARE�BEYOND�THE�DREAMS�WE�ALL�THINK�
WE�HAVE��$OMPUTERS�ARE�GOING�TO�GET�VERY�VERY�
MUCH�FASTER��5HEY�WILL� BE�ABLE�TO�ADDRESS�ALL�OF�THE�
DISEASES� KNOWN�TO�HUMANITY��"S�FOR�SOME� i#IG�
#ROTHERj� GOVERNMENT
�THERE� IS�AND�WILL� BE�NONE��
$OMMERCE� IS�GREATER�THAN�GOVERNMENTS��8E�ARE�ALL�
IN�THE� PROCESS�OF�PATTERNING�REALITY�STEP�BY�STEP��
1EOPLE�NEED�TO� LEARN�MORE�ABOUT�EVERYTHING��
1ROGRAMS� LIKE� *MAGINE�WILL� HELP�PEOPLE� LEARN��5HE�
FUTURE� IS� PATTERNED�BY�WHERE�AND�HOW�PEOPLE�WILL�
MAKE�MONEY��8E�ARE�NOT�LIKE�THAT
� BUT� IThS�THE�
TRUTH�� *� DONhT �KNOW� IF�THAThS� BAD�OR�GOOD�� &VERY�
RELIGION�SAYS� i(OD�MADE�MAN� IN�HIS� IMAGE�j�8EhRE�
JUST�FULFILING�OUR�DESTINY
� BECOMING�WHO�WE�ARE��
$OMPUTERS�ARE�A�TOOL�THAT�WILL� HELP��5ECHNOLOGY�
ADVANCES�WITH�MAJOR�EFFORTS�AND�THE�NECESSARY�
FUNDING
� AND� IS�MOTIVATED�BY�THE�VOCALISED� NEEDS�OF�
THE�POPULACE��$OMPUTERS�CAN�ELIMINATE�THE�MAJOR�
CULTURAL� EVIL� DISEASE�

8HAT�ABOUT�THE�FANTASISED�����RELEASE�OF�
*MAGINE 
����WILL� OPEN�THE�DOOR�TO�EASIER�VISUALISATION� ALL� THE�
WAY�AROUND
� AND�WILL�BE�A�BRIDGE�TO�THE�CREATION�OF�
PERSONAL�VIRTUAL� REALITY��8EhRE�OUT�TO�CREATE�THE�
MOST�BEAUTIFUL� THING��8E�WANT�TO�BE� LIKE�FLOWERS
�
CHOCOLATE�BROWNIES
� SEX��8EhRE�NOT�INTO� iFEATURE�
WARSj ��:OU� CANhT �DO�WITH� A� RACECAR�WHAT�YOU�CAN�
WITH�A�TRUCK��(ET�ONE�OF�EACH�� 1EOPLE�SHOULD�BE
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RFMSQ?LB�UMPBQ
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ECR�MSR�?LB� N?PRGAGN?RC� GL�RFC� FSK?L�UMPJB��
4MKCRGKCQ�WMSgTC�EMR�RM�R?IC�WMSP�N?LRQ�BMUL�?LB�
QJGBC�ML�RFC� GAC��8C�QFMSJB�A?JJ� SN�QMKCMLC�UFMK�
UC�F?TCLgR �QCCL�DMP�?� JMLE�RGKC�?LB�R?IC�RFCK�RM�
BGLLCP�� &TCPWB?W� *�ECR�UGQCP�@CA?SQC� *� F?TC�KMPC�
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LCCB�RM�EM�MSR� GL�RFC�UMMBQ��$MKNSRCPQ�?PC�
LMRFGLE�@SR�BCTGACQ�DMP�ECRRGLE�MSR�MD�MSP�@P?GLQ�
UF?R�UC�F?TC�QMKC�BGDDGASJRW�ECRRGLE�MSR�MRFCPUGQC��
.?IC�QSPC�RF?R� 7KP�QSNNMPR�RFC�CDDMPRQ�MD�RFC�
NCMNJC�UFM�?PC�K?IGLE�RFC�NPMBSARQ�DMP�WMS��5CJJ�
RFCK�RFC�RPSRF� ?LB�?AR�UGRF�?�EMMB�BCEPCC�MD�
AGTGJGRW��8C�?PC�K?IGLE�?�DSJJ� JCLERF�DC?RSPC�DGJK�UGRF�
'I =C EJA �GL� RFC� LC?P�DSRSPC��5FC�QAPGNR� GQ� GL� NPMACQQ�
?R�RFGQ�KMKCLR�� /MU����EM�NJ?LR�WMSP�E?PBCL�� � 
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�
5ECHNICAL�%IRECTOR�OF�"LMATHERA�
4YSTEMS�AND�OCCASIONAL�"MIGA�

4HOPPER�FREELANCE�WRITER
� DID�SOMETHING�
*� HAD�SWORN�NEVER�TO�DO�� �*� BOUGHT�A�
NEW�COMPUTER�TO�USE�AT�HOME
�AND� IT�
WASNhT �AN�"MIGA�

1REVIOUSLY� *� HAD�USED�MY�EXPANDED�
"�����	��.HZ������
� ���.B�)%

��.B�3".

�MY�OFFICE�MACHINE
�WHICH�
COMMUTED�WITH�ME�BETWEEN�THE�OFFICE�
AND�HOME�� *� HAD�A�SPARE�MONITOR
� POWER�
SUPPLY�AND�MOUSE�AT�HOME
� SO� *� ONLY�
NEEDED�TO� UNPLUG�THE�"����
� STICK� IT�IN�
THE�CARRY�CASE�AND�CHUCK� IT�IN�THE�BACK�
OF�THE�CAR�� %ESPITE�BEING�DESIGNED� AS�A�
GAMES�MACHINE
� THE�"�����SURVIVED�
THIS� HECTIC�TREATMENT�INTACT�FOR�OVER�A�
YEAR�WHILE� *�WAS�DEVELOPING�7IDEO�
$REATOR�ON� IT�� *T�EVEN�SURVIVED� UNSCATHED�
THE�TIME� *� THREW� IT� IN�THE�BACK�OF�THE�CAR�
AT�EXACTLY�THE�SAME�TIME�AS� SOMEONE�
ELSE�OPENED�THE�DOOR�ON�THE�OTHER�SIDE�
AND�WATCHED�HELPLESSLY�AS�MY�"�����
FLEW�OUT�AND� LANDED�ON�THE� ROAD�� *�WAS�
GLAD� *� HAD�A�BACKUP
� BUT�AS� IT�TURNED�OUT�
*� DIDNhT�NEED� IT�

/OW�THE�"�����STAYS�AT�THE�OFFICE�
AND� *� HAVE�A�BRAND�NEW�1$�AT�HOME��"S�
YOU�MAY�HAVE�GUESSED
� *� THINK�THE�
"����� IS�A�WONDERFUL� MACHINE�� *� STILL�
HAVE� IT�ON�MY�DESK�TODAY
� EVEN�TURNING�
DOWN�THE�OPPORTUNITY�TO�EXCHANGE� IT�FOR� ��
AN�"MIGA�������8HY�DID� *� DEFECT�THEN 

5HERE�ARE�SEVERAL� REASONS
� BUT�THE�
MAIN� ONE� IS�SOFTWARE��5HE�QUANTITY�AND�
QUALITY�OF�SOFTWARE�ON�THE�1$� IS�NOW�SO�
FAR�AHEAD�OF�THE�"MIGA� IN�MANY�AREAS�
	BUSINESS�SOFTWARE
� DEVELOPMENT�TOOLS


SIMULATION�GAMES
� FOR�EXAMPLE
�THAT�
THERE� ARE�SOME�THINGS�THAT�YOU�CAN�DO�
ON�THE�1$�THAT�JUST�SIMPLY�CANhT�BE�DONE�
ON�THE�"MIGA�

8ORD�1ROCESSORS�ARE� HARDLY�
SPECIALIST�APPLICATIONS
�YET�THERE�ARE�
ONLY�TWO�OR�THREE�"MIGA�WORD� PROCESSORS�
THAT�ARE�CURRENTLY�STILL� BEING�ACTIVELY�
DEVELOPED�AND�SUPPORTED
� AND�NONE�OF�
THESE�ARE�ANYWHERE�CLOSE�TO�.ICROSOFT�
8ORD�FOR�8INDOWS�ON� THE�1$�FOR�
FEATURES�OR�USABILITY��"MIGA�WORD�
PROCESSORS� ARE�FINE� IF�YOU�WANT�TO�KNOCK�
OUT�THE�ODD� LETTER
� BUT�THERE�S�NOTHING�
POWERFUL�ENOUGH�TO�DO�THE�COMPLEX�
DOCUMENTS�THAT� *� NEED�TO�DO�� *� PRODUCED�
THE�ENTIRE�MANUAL�FOR�7IDEO�$REATOR�IN�
8ORD�FOR�8INDOWS�ON�THE�1$�� ��COULD�
NEVER�HAVE�DONE�THAT� IN�THE�TIME� *� HAD�
ON�THE�"MIGA�� �

2UALITY�"MIGA�SPREADSHEETS�SIMPLY�
DON�T�EXIST�� *�VE� SEEN� NOTHING�THAT� IS�
ANYWHERE�NEAR�AS�GOOD�AS�THE�POOREST�
OF�THE�CURRENT�1$�SPREADSHEETS��"MIGA�
%51�PROGRAMS�ARE�A�JOKE
� AND�NOT�A�
FUNNY�ONE�AT�THAT�

%ATABASE�SYSTEMS �0NLY�ONE�ON�THE�
"MIGA�OF�REASONABLE�QUALITY�	4UPERBASE
�
AND�THAT�S�ALSO� LOOKING�A�BIT� LONG� IN�THE�
TOOTH� NOW��8HAT�ABOUT�SIMPLE�
PROGRAMMING� LANGUAGES�THAT�ANYONE�CAN�
CREATE� POWERFUL� APPLICATIONS�WITH �
5HERE�S�NOTHING�EVEN� REMOTELY�CLOSE�TO�
7ISUAL�#ASIC�ON�THE�1$�

8HY�IS� IT�THAT�"MIGA�PROFESSIONAL�
SOFTWARE
�WITH�THE�NOTABLE�EXCEPTION�OF�
EXCELLENT�QUALITY�GRAPHICS� AND�VIDEO�
SOFTWARE� 	"D1RO
� -IGHTWAVE
� *MAGE'X
�
4CALA
� ETC�
� IS�SO�POOR �8ORD�FOR

8INDOWS�WAS� LAUNCHED� IN� ������WHY�
HAVE�"MIGA�OWNERS
� AFTER�FIVE�YEARS
� STILL�
NOT�GOT�A�WORD�PROCESSOR�COMPARABLE�TO�
EVEN� THAT�FIRST�VERSION 

5HERE�ARE�TWO�MAIN� REASONS�� FIRST
�
MOST�"MIGA�DEVELOPERS�DONhT�HAVE�THE�
RESOURCES�THAT�A�COMPANY�LIKE�.ICROSOFT�
CAN� PUT�BEHIND�A�PRODUCT
� AND�
$OMMODORE�HAVE�TOTALLY�FAILED� TO�
PERSUADE�BIG�SOFTWARE�DEVELOPERS�TO�
SUPPORT�THE�"MIGA�� SECOND
�"MIGA�
APPLICATIONS�ARE�BEING�HELD� BACK�BY�THE�
APPARENT�NEED�TO� SUPPORT�THE� LESS�
POWERFUL�MEMBERS�OF�THE�"MIGA�RANGE�
*N�MY�OPINION� A�,ICKSTART�����"MIGA�����
WITH� �.B�OF�3".�AND�NO�HARD� DRIVE� ISNhT�
MUCH�GOOD�FOR�ANYTHING�NOW�� &VEN�A�
STANDARD�"�����WITH� HARD�DRIVE� IS� BARELY�
ADEQUATE�WHEN� IT�COMES�TO� RUNNING�
POWERFUL� SOFTWARE�� :OU�CANhT�EXPECT�
MIRACLES�ON�SLOW�MACHINES
� AND�WITHOUT�
ANY�FAST�3".
� THE�"����� IS�SLOW��
1UBLISHERS�OF�TOP�END�APPLICATIONS�
SHOULD� LOOK�AT�A�MINIMUM�CONFIGURATION�
OF�,ICKSTART��
� �.B�3".
�������OR�
HIGHER�AND�HARD�DRIVE��"NYTHING� LESS�THAN�
THIS� IS
� QUITE�FRANKLY
� A�GAMES�MACHINE�

*� CANhT �SAY� *�ENJOY�USING�THE�1$��
.4�%04�AND�8INDOWS� ARE�TERRIBLE�AND�
THE�HARDWARE�ARCHITECTURE� IS� ABSOLUTELY�
GHASTLY�� )OWEVER
�THE�1$�DOES�HAVE�
SOME�DECENT�SOFTWARE� INDEED
� AND�
ALTHOUGH� IT�S�NOT�AS�FUN
� *� CAN�DO�THE�
WORK� *� NEED�TO�DO�

0F�COURSE
�WHEN� *� GET� INTO�WORK� IN�
THE�MORNING
� *�TURN�ON�MY�MONITOR�AND�
*hM�BACK�TO�WONDERFUL�8ORKBENCH���� 3OLL�
ON�DECENT�"MIGA�SOFTWARE
� AND�PERHAPS�
THEN� *�LL�DITCH�THE�1$��+OLYON�3ALPH

��-&��-)*'��*!��*2 -��*(+0/$)"�*)� E �# ���/ �*!�/# ��($"��;

'
HE�MOST�IMPORTANT�FACTOR�FROM�
BOTH�OURS�AND�$OMMODOREhS�
POINT�OF�VIEW�IS�THE�END�USER��5HE�

CURRENT�UNCERTAINTY�IS�FUELLING�SO�MUCH�
SPECULATION�AND�THE�"MIGA�MARKET� IS�
CURRENTLY�CONFUSED��THIS�MUST�BE�SORTED�
OUT�AS�SOON�AS�POSSIBLE��5HE�SITUATION�
WILL�DECLINE� RAPIDLY�IF�THINGS�ARE�LEFT� IN�
LIMBO�FOR�MUCH� LONGER�AND�THE�ENDLESS�
GUESS�WORK�OVER�WHO�MAY�OR�MAY�NOT�
TAKE�OVER�THE�COMPANY�CONTINUES�

)ERE�AT�1OWER�$OMPUTING�WE�HAVE�
NOT�NOTICED�ANY�REAL�FALL� IN�SALES
�
CONSIDERING�THAT�THIS�TIME�OF�YEAR�IS�
TRADITIONALLY�A�QUIET�PERIOD�� *N�FACT�THE�
DEMAND�FOR�OUR�NEW�7IPER�������"�����
ACCELERATOR�HAS� BEEN�EXTREMELY�
SUCCESSFUL
� THEREFORE�SHOWING�THAT�
"MIGA�USERS�ARE�STILL� QUITE�PREPARED�TO�
INVEST�IN�THE� LATEST�AND�BEST�HARDWARE�
AVAILABLE�FOR�THEIR�MACHINE�� �THEY�KNOW�
HOW�GOOD�THE�"MIGA�REALLY� IS�

8E�HOPE�THAT�ANY�PROSPECTIVE�BUYER�
WILL� REALISE�THE�ENORMOUS�POTENTIAL�
THAT�THE�"MIGA�MARKET�HAS
� AND�WILL�
ACTIVELY�PROMOTE�THE�PRODUCT�AND�ALSO�
INJECT�MUCH�NEEDED�CASH�TO�GET�THE�
"MIGA�BACK�ON� ITS�FEET�� *F�THIS�HAPPENS
�
THEN�THE�FUTURE�FOR�THE�"MIGA
� AND�
FOR�EVERYBODY�CONCERNED
�WILL� BE�VERY�
ROSY� INDEED�

1OWER�$OMPUTING�REALISE�JUST�HOW�
GOOD�THESE�MACHINES�ARE�AND�WE� KNOW�
HOW�LOYAL�THE�"MIGA�USERS�ARE��
$OMPARED�TO�THE�1$hS�AND�.AChS�MUCH�
MORE�FICKLE�USERS
�THEY�REPRESENT�
EXTREMELY�GOOD�VALUE�FOR�MONEY��0NE�OF�
OUR�PRESENT�CONCERNS� IS�THAT�MANY�NEW�
BUYERS�MAY�BE�PUT�OFF�BY�THE�CURRENT�
UNCERTAIN�AFFAIRS�

*T� IS�ALSO�A�MAJOR�CONCERN�TO�US�THAT�
SOMEONE� LIKE�1HILIPS�MAY�BUY�OUT�
$OMMODORE�MERELY�WITH� THE� INTENTION�OF�
ELIMINATING�A�VERY�STRONG�COMPETITOR


THUS� IMPROVING�SALES�OF�ITS�SADLY�FLAGGING�
$%I� PRODUCT�

0THER�MATTERS�THAT�DONhT�HELP�OUR�
SITUATION� ARE�$OMMODORE�S�CURRENT�
SUPPLY�PROBLEMS��8E�HAVE�MANY�SALES�
ENQUIRIES�FOR�BOTH�THE�"�����AND�THE�
$%�30.�DRIVE�FOR�THE�"����
� BUT
�
BECAUSE�OF�NOT�BEING�ABLE�TO�PURCHASE�
STOCK
� SALES�ARE� LOST�FOR�BOTH�US�AND�
$OMMODORE�

8E�BELIEVE�FIRMLY�THAT�THE�"MIGA� IS�A�
COMMERCIALLY�VIABLE� PRODUCT�WITH�A� LARGE�
USER�BASE�AND
�COUPLED�WITH�THE�
IMMINENT�NEW�TECHNOLOGY
�WILL� BE�AN�
EXCELLENT�AND�PROFITABLE�PROPOSITION�FOR�A�
PROSPECTIVE�BUYER�WILLING�TO� INJECT�SOME�
MUCH�NEEDED�CASH�

"LL� IN�ALL
� 1OWER�$OMPUTING�ARE� NOT�
WORRIED�AT�ALL��8E�BELIEVE�A�BUY�OUT�IS�
IMMINENT�AND�THAT�IT�WILL�BE�THE�VERY�BEST�
THING�THAT�COULD� HAPPEN�TO�THE�"MIGA� IN�
THE� LONG�RUN��.ARK�"RNOLD

ENJOY�USING�
�%04�AND�

ARE� TERRIBLE�AND�
E�ARCHITECTURE�
Y�GHASTLY��

)OWEVER
� THE�1$�HAS�
SOME�DECENT�SOFTWARE� �

8E�BELIEVE� FIRMLY�THAT�
"MIGA�IS�A�COMMERCIAL*�
VIABLE�PRODUCT�WITH�A�LARGE�
USER�BASE�AND�WILL�BE�
EXCELLENT�AN�
PROPOSITION�
PROSPECTIVE
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*S�YOUR�LIFE �A�MISERY�FILLED �W ITH�UNSOLVED�"MIGA�
PROBLEMS �$HEER�UP
�(RAEME�IS�HERE�TO �HELP�

ELLO�AND�WELCOME�ONCE�AGAIN
�TO�THE�AREA�
OF�"MIGA�4HOPPER�WHERE�YOU�CAN�TURN�TO�
FIND�ALL�THE�ANSWERS�TO�QUESTIONS�

CONCERNING�YOUR�"MIGA�� * T hS�MY�PRIVILEGE
�AS�
"MIGA�4HOPPERhS�TECHNICAL�WRITER
�TO�MAKE�SURE�
THAT�NOT�ONE�OF�YOUR�PROBLEMS� IS�LEFT�UNSOLVED��
%ONhT �WORRY
�WE�CAN�HELP�� �NO�MATTER�HOW�SIMPLE�
OR�COMPLEX�THEY�MAY�BE��"T�"MIGA�4HOPPER�WE�
WANT�YOU�TO �GET�THE�VERY�BEST�OUT�OF�YOUR�"MIGA��
5HAThS�WHY�WE�DEVOTE�MORE�SPACE�THAN�ANY�OTHER�
MAGAZINE�TO�THIS� INDISPENSABLE�SERVICE
�SO�PLEASE�
MAKE�THE�MOST�OF�IT�AND�KEEP�YOUR�QUESTIONS�
COMING�IN�� *�W ILL�DO�MY�VERY�BEST�TO�FIND�A�SOLUTION�
TO�AIL� YOUR�PROBLEMS�

%ONhT�WORRY� IF�YOU�COME�ACROSS�ANY�UNFAMILIAR�
TERMS
�JUST�TURN�TO�ONE�OF�OUR�JARGON�BUSTING�BOXES�
TO�RECEIVE�AN�EXPLANATION�� 5HE�PROBLEMS�ARE�PUT�IN�
A�WIDE�CONTEXT�FOR�EVERYBODYhS�BENEFIT��5HE� INDEX�
ON�THE�PREVIOUS� PAGE� IS�YOUR�GUIDE�TO�THE� TOPICS

COVERED�THIS�MONTH�
#Y�NOW
�YOU�ARE�PROBABLY�FAMILIAR�WITH�OUR�TEAM�

OF�"MIGA�EXPERTS��.ARK�4MIDDY�KNOWS�ALL�THERE� IS�
TO�KNOW�"MIGA%04�AND�FLOPPY�DRIVES��+EFF�8ALKER�
IS�OUR�DESKTOP�PUBLISHING
� FONTS�AND� PRINTER�
CORRESPONDENT��(ARY�8HITELEY
� IS�A�TRUSTED�EXPERT�
ON�VIDEO�APPLICATIONS�AND�GRAPHICS�� *F�YOU�HAVE�A�
QUERY�ABOUT�COMMS
�WEhLL� SET�OUR�COMMUNICATIONS�
GURU�%AVE�8INDER�ON�THE�CASE��5OBY�4IMPSON� IS�
OUR�CODE�CLINICIAN�� *F�YOU�VE�GOT�PROBLEMS�WITH�
ANYTHING�FROM�$�TO�ASSEMBLER
� TRY�TAXING�HIS� LITTLE�
GREY�CELLS�� 'INALLY
�WEhVE�GOT�A�MAN�YOU�CAN�RELY�ON�
WHEN� IT�COMES�TO�OPERATING�SYSTEMS�PROGRAMMING
� �1AUL�0VERAA�

%ONhT�BE�AFRAID�TO� LET�ALL�YOUR�QUERIES
�
PROBLEMS
�WORRIES
� OR�GENERAL�TIPS� AND�HINTS�COME�
POURING�IN�� �THEY�RE�WHAT�WE� LIVE�FOR��8ITH� A�GOOD�
TIP�YOU�COULD�BE�A�TENNER�RICHER��8RITE�TO�ME�AND� *�
WILL�DO�MY�BEST�TO�SORT�YOU�OUT�

�+/�$�

.1"��2$/#�� B�� � � �
*� INTEND�TO�BUY�A� g REALh�MONITOR�TO�GO�
WITH�MY�"������8OULD�AN�47("�
MONITOR�BE�A�BETTER�BUY�THAN�THE�
$OMMODORE����� 

#�-AWRIE�
"BERDEEN

5HE�SHORT�ANSWER� IS�YES�AND�NO��5HE�PROBLEM�WITH�
BUYING�AN�47("�MONITOR�IS�THAT�YOUh LL� BE� LIMITED�TO�
WORKING�ONLY�WITH� SCREEN�MODES�WHICH�CAN�DRIVE�
SUCH�A�MONITOR��8HICH�MEANS�THAT�ALL�OF�THE�
"MIGAhS� gNORMALh� 1"-�SCREEN�MODES�ARE�OUT�OF�THE�
WINDOW
� BECAUSE�THEY�HAVE�A�HORIZONTAL� SYNC�RATE�
OF�AROUND� ����,)Z�WHILST�47("�MONITORS�DONhT�
GENERALLY�GO� LOWER�THAN�AROUND�����,)Z�� �SO�
STANDARD�"MIGA�1"-�MODES�WONhT�BE�DISPLAYED�ON�
AN�47("�MONITOR�

"ND� IF�YOU�PLAN�ON�USING�A�GENLOCK�OR�DIGITISER�
WHICH�HAS�AN� 3(#�PASS�THROUGH�THEN� IT� IS�VERY�
UNLIKELY�THAT�YOUhLL�EVER�SEE� ITS�OUTPUT�ON�AN�47("�
SCREEN
� BECAUSE� *hM�NOT�AWARE�OF�ANY�GENLOCKS�OR�
DIGITISERS�WHICH�CAN� PASS�3(#�AT�����,)Z�� �ONLY�AT�
����,);�

0N�THE�OTHER�HAND
� IF�YOUhRE�JUST�INTERESTED� IN�
GETTING�A�NON�FLICKERING�DISPLAY�THEN�FIRE�AWAY�� #UT�
PERSONALLY� *� THINK�YOUhD� BE�BETTER�OFF�BUYING�A�MORE�
"MIGA�COMPATIBLE�MONITOR�� �OF�WHICH�THE������ IS�
BUT�ONE�CHOICE��5HERE� IS� ALSO�.ICROVITEC�S�$UBSCAN�
�����MULTISYNC�	WHICH�COSTS�AROUND�_���
�OR�THEIR�
NEW�"UTOSCAN� �����	AROUND�_���

�EACH�OF�WHICH�
SUPPORT�ALL�THE�"MIGA�����hS�SCREEN�MODES��0F�
COURSE�THEY�COST�MORE
� BUT�THEN�YOU�GET�FULL�"�����
COMPATIBILITY�AND�HENCE�BETTER�IMAGES�ALL� ROUND�AS�
A� RESULT��(ARY

0+"-��$)"��)"./
$OULD�YOU�PLEASE�ANSWER�THE�
QUESTIONS� LISTED�BELOW��5O�PUT�YOU� IN�
THE�PICTURE� *� HAVE�AN�OLD�����"���
�
BUT�*�HAVE�REPLACED�THE�30.�WITH�A�
,ICKSTART�����30.�� *� HAVE�THE�

$OMMODORE����,�TRAP�DOOR�EXPANSION
�7ORTEX�
"50NCE
�(71���.B�HARD�DRIVE�WITH��.B�OF�
4*..4�FITTED
�AND�AN�EXTERNAL�FLOPPY�DRIVE�

�
� *� HAVE�A�4TAR�-$�������PRINTER�AND�WHEN�*�
WANT�TO�OUTPUT�TEXT�AT����CPI
�WORKING�WITH

&XCELLENCE��
�ALL� *�GET� IS�THE�STANDARD����CPI�
UNLESS� *� TURN�THE�PRINTER�ON�AND�OFF�WHILE�HOLDING�
DOWN�THE�PITCH�BUTTON�ON�THE�FRONT�OF�THE�PRINTER��
)OW�CAN� *�SELECT�THE����CPI�THROUGH�&XCELLENCE 

�
� *F�*� TRY�A�SOFT� RESET�OF�THE�COMPUTER�WITH�
THE�PRINTER�SWITCHED�ON
� IT�SEEMS�TO�DO�STRANGE�
THINGS�� ��GET�(URU�MESSAGES�AND�THEN�HAVE�TO�
TURN�OFF�THE�COMPUTER�FOR�A�MINUTE�TO� RESET�IT�
8HAT�CAN� *� DO�ABOUT�THIS 

�
�8HY� IS� IT�THAT�A� LOT�OF�PROGRAMS
� INCLUDING�
THOSE�ON�MAGAZINE�COVER�DISKS
�ARE�EXTREMELY�
DIFFICULT�TO� IRFSTALL�ON�TO�MY�HARD�DISK �)OW�CAN� *�
SUCCESSFULLY�INSTALL�THESE�PROGRAMS�TO�THE
HARD�DISK 

�
� *�WOULD� LIKE�TO�HAVE�MORE�$HIP�3".��8HAT�
IS�YOUR�ADVICE 

�
� *�FIND�4*%�V��IS�MORE�DIFFICULT�TO�OPERATE�
THAN�PREVIOUS�VERSIONS
� ALTHOUGH�POTENTIALLY�MORE�
POWERFUL�AND�FLEXIBLE�� *�FIND�THE�INSTALLATION�
METHOD�IN�THE�TEX T�FILE�NOT�VERY�HELPFUL
� AND�THE�
ONLY�WAY�*�CAN�GET� IT�TO�WORK�IS�AS�A�BACKGROUND�
TASK
�AND�THIS�CRASHES�IF�*� TRY�AND�DO�ANYTHING�
OTHER�THAN� LOOK�AT�IT��"PART�FROM�CONTACTING�5IM�
.ARTIN
�WHAT�CAN�YOU�ADVISE
� BECAUSE� *� AM�SURE�
THERE�MUST�BE�MANY�OTHER�PEOPLE�OUT�THERE�
EXPERIENCING�THE�SAME�PROBLEM 

�
�%O�YOU�THINK�IT� IS�A�GOOD� IDEA�TO�PURCHASE�
THE�"�����ACCELERATOR�COMPLETE�WITH�A�'16�AND�
CONTINUE�TO�UTILISE�MY�OLD
�BUT�NOW�FASTER
�SYSTEM
�
OR�SHOULD� *�THROW�THE� LOT�AWAY�AND�SPEND�ABOUT�
_�
����ON�A�NEW�"�����GETTING�TO�THE�SAME�
HARDWARE�AND�SOFTWARE�STAGE�THAT� *�AM�AT�WITH�MY�
OLD�"��� 

5ERRY�&VANS�
$HARLTON�,INGS
�(LOS

�
� -IKE�A� NUMBER�OF�WORD� PROCESSORS
� &XCELLENCE���
PRINTS� IN�TWO�WAYS�� �IT�EITHER�DOES�A�GRAPHICS�DUMP�
USING�THE�ON�SCREEN�BITMAPPED�FONTS� BY�SELECTING�
AN�0UTPUT�5YPE�OF�(RAPHIC� IN�&XCELLENCE�S�1RINT�
REQUESTER
� OR� IT�CAN�PRINT�USING�A�PRINTERhS� BUILT�IN�
FONTS�BY�SELECTING�AN�0UTPUT�5YPE�OF�%RAFT�OR�/-2��
8HEN�SET�TO�%RAFT�OR�/-2
� THE�FONT�NUMBER�CAN�BE�
SELECTED� IN�&XCELLENCEhS�1RINT� REQUESTER
� BUT�THE�
PITCH� IS�SELECTED� IN�THE�1AGE�4ETUP�REQUESTER�

8ITH�MY�PRINTER�	A�$ANON�#+����
�SET�TO� &PSON�
EMULATION
� AND�USING�THE�&PSON2�PRINTER�DRIVER


WHEN� *� SELECT����CPI� IN�&XCELLENCE�� hS�1AGE�4ETUP�
REQUESTER� *�DO� INDEED�GET����CPI� OUTPUT�

�
�"�SOFT� RE�BOOT�WILL� SEND� A�SIGNAL�TO�THE�
PARALLEL� PORT�THAT�PULLS�THE�VOLTAGE� LOW�ON�THE�PORThS�
RESET�LINE��4OME�PRINTERS� IGNORE�THIS�SIGNAL
� OTHERS�
RESET�THEMSELVES�� *F�YOUR�"MIGA� IS�CRASHING�WHEN�
YOU� SOFT�RE�BOOT�WITH� THE�PRINTER�SWITCHED�ON� *�WOULD�
FIRST�CHECK�YOUR�CABLE� 	TRY�A�FRIEND�S�CABLE�FOR�
EXAMPLE

� AND� IF�THE�PROBLEM� PERSISTS�THEN� *�WOULD�
SUSPECT�A�BROKEN�$*"�$HIP�

�
� "NY�DECENT�PROGRAM�THESE�DAYS
� INCLUDING�
MOST�SHAREWARE
� USES�THE�OFFICIAL�$OMMODORE�
*NSTALLER�PROGRAM�TO�ENABLE�YOU�TO� INSTALL� SOFTWARE�
EITHER�TO�FLOPPY�OR�HARD�DISK��:OU�LL� HAVE�TO�BE�MUCH�
MORE�SPECIFIC� IF�YOU� NEED�HELP� INSTALLING�A�PARTICULAR�
PROGRAM�

�
�5HE�ONLY�WAY�YOU�CAN�GET����,�MORE�$HIP�
3".� IN�YOUR�OLD�"���� IS�TO�HAVE�MODIFICATIONS�
MADE�TO�THE�MOTHERBOARD�� &ITHER�HAVE�THIS�DONE
� OR�
BUY�AN�"MIGA�THAT�COMES�WITH�MORE�$HIP�3".�AS�
STANDARD�

�
� *� UNDERSTAND�THAT�4*%�V��WAS�WRITTEN�WITH�
8ORKBENCH� �� IN�MIND� AND�DOES�NOT�WORK�PROPERLY�
WITH�8ORKBENCH� ���� AND�����

�
� *�WOULD� NOT�ADVISE�ANYONE�TO�BUY�THE�"�����
ACCELERATOR��5HERE�WERE�A�NUMBER�OF�COMPATIBILITY�
PROBLEMS
�THE�COMPANY�WHICH�MADE�THEM�WENT�
BUST�SOME�TIME�AGO
� AND� *hM�SURPRISED�THAT�THEY�
ARE�STILL� AVAILABLE��"�BETTER�IDEA�MIGHT�BE�TO�CONTACT�
A�(71�DEALER�AND�ASK�ABOUT�UPGRADING�THE�
MOTHERBOARD� IN�YOUR�(71�HARD�DISK�UNIT�SO�THAT�IT�
CAN�TAKE�THE�(71�ACCELERATOR�� *F�YOU�ARE�THINKING�OF�
SPENDING�_�
���
� DONhT �FAFF�ABOUT�EXPANDING�A�NEW�
"����
�GO�FOR�AN�"������+EFF

(*��/-*0�' � $
*� HAVE� RECENTLY�UPGRADED�MY�OLD�
"MIGA�����FOR�A�NEW�"�����AS�*�WAS�
BEGINNING�TO�FEEL� LEFT�OUT�BECAUSE�OF�
ALL� THE�GOOD�THINGS� *hVE� READ�ABOUT�IT�
IN�YOUR�MAGAZINE�� *� BORROWED�THE�

CASH�FROM�MY�DAD�TO�BUY�THE�"�����AND� IN�THE�
MEANWHILE� *hVE�PUT�MY�"����ON�SALE�

*� BOUGHT�THE�"�����SECOND�HAND
� COMPLETE�
WITH��ND�DISK�DRIVE�AND�AN�OLDISH�LOOKING�
BROADCAST�MONITOR��"LL�SEEMED�TO�BE�RUNNING�FINE
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&TCPWRFGLE�UMPIQ�UCJJ�SLRGJ�RFC�QMDRU?PC�
ECLCP?RCQ�QMSLB
�UFCPCSNML�RFC�QAPCCL�@CEGLQ�RM �
DJGAICP��"LB�RFC� JMSBCP�RFC�QMSLB
� RFC�UMPQC�RFC�
DJGAICP��.W�B?B
� @CGLE�EMMB�?R�CJCARPMLGAQ
�
BG?ELMQCB�RFC�NPM@JCK�?Q�@CGLE� fQMSLB�ML�TGQGMLg ��
)C�Q?GB�RF?R�GR �KGEFR�NMQQG@JW�@C�A?SQCB�@W�RFC�
"�����Q� GLRCPL?J�KMBSJ?RMP
�CQNCAG?JJW�QGLAC�RFGQ�
NPM@JCK�MLJW�F?NNCLQ�UFCL� *� SQC�RFC�57�?Q�?�
BGQNJ?W��%M�WMS�RFGLI�RF?R�RFC�NPM@JCK�KGEFR�@C�
fQMSLB�ML�TGQGMLg�?LB�A?L�WMS�RCJJ�KC�UFCPC�RM �
ECR�?LMRFCP�KMBSJ?RMP
�?LB�FMU�KSAF� *�QFMSJB�
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GL�WMSP�K?E
 

8MSJB�@SWGLE�?�Q?KNJCP�	C�E��5CAFLMQMSLB�
5SP@M
� A?SQC�AP?AIJGLE�Q?KNJCQ�SLBCP�RFC�NPCQCLR�
AMLBGRGMLQ �"JQM
�?PC�RFCPC�?LW�MRFCP�NPM@JCKQ�
UFGAF�KGEFR�?PGQC�DPMK�KW�"�����F?TGLE�?�
D?SJRW�KMBSJ?RMP�� �UFGAF�KGEFR�?DDCAR�TGBCM�
RGRJGLE
� DMP�GLQR?LAC 

(?PCRF�#P?LBUMMB�
3SLAMPL
�$FCQFGPC

5FGQ� fQMSLB�ML�TGQGMLg� NPM@JCK�BMCQLgR�QMSLB� ?R�?JJ�
PGEFR
� BMCQ� GR �:CR�GR�BMCQ� QMSLB� JGIC� ?�TCPW�
NMQQG@JC�A?SQC�MD�WMSP�RPMS@JCQ�� 4M���ESCQQ�RF?R�?�
LCU�KMBSJ?RMP�KGEFR�UCJJ� QMPR�RFGLEQ�MSR�� -MJ?�
&JCARPMLGAQ� 	b������������
�QCJJ� RFCGP�-����
KMBSJ?RMP�DMP�]���?LB� GR� GQ�?�BGPCAR�PCNJ?ACKCLR�DMP�
$MKKMBMPCgQ�"����KMBCJ�� �?LB�WMS�JJ� DGLB� GR�
?BTCPRGQCB� ML� N?EC����MD��I EC=� 1DKLLA M�� � :� *�TC�
LMRGACB�T?PGMSQ�AMKN?LGCQ� 	GLAJSBGLE�)M@@WRC
�
?BTCPRGQGLE�RFC�"����DMP�?PMSLB�]���?LB�4GJGA?�
?JQM�?BTCPRGQC�RFC�"KG5CI�KMBSJ?RMP�DMP�]���

"Q�DMP�RFC�NMQQG@GJGRW�MD�AP?AIJGLE�Q?KNJCQ� *�
BMLgR�RFGLI�WMS�QFMSJB� @C�RMM�AMLACPLCB�� *RgQ�RFC�
QMSLB�EMGLE� GL�RF?RgQ�Q?KNJCB�� �QM�SLJCQQ�RFC�
"KGE?�Q�?SBGM�MSRNSRQ� ?PC�?JQM�BSDD�RFCL� *� BML�R�
RFGLI�WMSgJJ� F?TC�?LW�SLBSC�Q?KNJGLE�NPM@JCKQ�
(?PW

*�($����,*��#�!+#
��.!��
'GPQR
� *�UMSJB� JGIC�RM�RF?LI�WMS�DMP�
BC?JGLE�UGRF�KW�J?QR�NPMEP?KKGLE�
NPM@JCK� GL�$MBC�$JGLGA��:MS�UCPC�
PGEFR�RM�QMKC�BCEPCC�GL�RF?R� *�?K�
?RRCKNRGLE�RM�UPGRC�?�ASQRMK�BGQI�

JM?BCP
� @SR�LMR�DMP�?�AMKKCPAG?J�E?KC�� *� ?K�
?ARS?JJW�UMPIGLE�ML�?� PCNJ?ACKCLR�DMP�RFC�"KGE?Q�
RP?AIBGQI�BCTGAC�� �RFGQ�LCU�BCTGAC�UGJJ�NPMTGBC�
QCTCP?J�?BT?LACB�DC?RSPCQ�ASPPCLRJW�LMR�NPMTGBCB�
@W�RFC�"KGE?gQ�QWQRCK�QMDRU?PC��5M�RFGQ�CLB� *�
?K�FMNGLE�RF?R�WMS�A?L�FCJN�KC�UGRF�?�AMSNJC�
KMPC�NPM@JCKQ�

��� *L�MPBCP�RM�(?GL�AMKNJCRC�AMLRPMJ�MTCP�RFC�
%GQI�%PGTCQ�GR �GQ�LCACQQ?PW�RM�MNCL�RFC�BGQI�
PCQMSPAC�?LB�NCPDMPK�?L�"JJMA6LGR�DMP�C?AF�BPGTC�
KMSLRCB��5FC�NPM@JCK� GQ�RF?R�C?AF�SLGR�GQ�?JPC?BW�
?JJMA?RCB�RM�RFC�RP?AIBGQI�BCTGAC�?R�@MMR�RGKC��
6LRGJ�LMU� *� F?TC�F?B�RM�SQC�RFC�@MMR�KCLS�RM�
BGQ?@JC�?JJ�MD�RFC�BPGTCQ� *�UGQF�RM�R?IC�MTCP��)MU�
A?L� *�BM�RFGQ�SQGLE�QMDRU?PC � *R�KSQR�@C�
AMKN?RG@JC�UGRF�?JJ�"KGE?Q�GLAJSBGLE�RFMQC�
PSLLGLE�����

���5FC�"KGE?�F?PBU?PC�PCDCPCLAC�K?LS?J�MLJW�
AMTCPQ�RFC�DJMNNW�BGQI�AMLRPMJJCP�DMP�QR?LB?PB�
BPGTCQ�� �UFCPC�A?L� G�ECR�RFC�NPMEP?KKGLE�
GLDMPK?RGML�DMP�)GEF�%CLQGRW�BPGTCQ 

���)MU�BM�*�?AACQQ�RFC�QWQRCK�KMSLRJGQR�RM�
QCC�GD�RFC�LCU�BCTGAC�SLGRQ�?PC�EMGLE�RM�A?SQC�?�
L?KC�AMLDJGARGML�UGRF�BPGTCQ�?JPC?BW�KMSLRCB 

.?SPGAC�4AMPCW�
0?IPGBEC
�#?QGLEQRMIC�

5FGQ� GQ�OSGRC�?L�MBB�MLC
� @CA?SQC� *gK�@?DDJCB� ?Q�RM�
UFW�QMKCMLC�UMSJB�U?LR�RM� PCGLTCLR�RFC�UFCCJ� GL

RFGQ�U?W��5FC�RP?AIBGQI�BCTGAC� GQ� ?� NMUCPDSJ
�
AMKNJCV�?LB� PCJG?@JC�NGCAC�MD�QMDRU?PC
� ?LB� *� A?LgR�
QCC�RMM�KSAF�RM�@C�E?GLCB�DPMK� PC�UPGRGLE� GR� GL�RFGQ�
K?LLCP��"�@CRRCP�	?LB�KSAF�C?QGCP
� DPMK�WMSP�NMGLR�
MD�TGCU
�@CR�KGEFR�@C�RM�RPW�?LB�?BB�DC?RSPCQ�MTCP�
RFC�RMN�MD�RFC�CVGQRGLE�RP?AIBGQI�BCTGAC
� SQGLE�
RP?AIBGQI�BCTGAC�A?JJQ�� *D�WMS�?PC� GLRCLBGLE�RM�UPGRC�
?L�?ARS?J� PCNJ?ACKCLR�DMP�RP?AIBGQI�BCTGAC
� GR�UGJJ�
F?TC�RM�F?TC�RF?R�L?KC� GL�MPBCP�DMP�MRFCP�
?NNJGA?RGMLQ�RM�SQC�TK P M �BCTGAC� P?RFCP�RF?L�RFC�
CVGQRGLE�MLC
� ?LB�RF?R�UGJJ� @C�TCPW�BGDDGASJR�RM�
?AFGCTC� JCE?JJW�	GLBCCB
� RFC� @CQR�U?W� *� A?L�RFGLI�MD�
GQ�RM�4CR1?RAF�RFC�0NCL%CTGAC�A?JJ� ?LB� PCNJ?AC�?LW�
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��� *gK�?DP?GB� ��BML�R�ILMU�RFC�?LQUCP�RM�RFGQ�
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RFCL�UMPIGLE�WMSP�U?W�RFPMSEF� GR�� &?AF� GRCK� GL�RFC�
%MQ-GQR�PCDCPQ�RM�?�BGQI�TMJSKC
� ?�BCTGAC�
L?KC�BGPCARMPW
� MP�?L�?QQGEL��"�DSJJ� BCR?GJCB�
QNCAGDGA?RGML� MD�RFC�%MQ-GQR
� ?LB�FMU�RM�?AACQQ� GR�
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� �PB� &BGRGML
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)&-1��)AVING�BOUGHT�$OMPLETE�
"MIGA�$�TO�COMPLETE�MY�COLLEGE�
ASSIGNMENT� *�AM�NOW�SOMEWHAT�
DISAPPOINTED�� *� HAVE�BEEN�USING�
#ORLAND�5URBO�$�AT�COLLEGE�FOR�MY�

FINAL�YEAR�ASSIGNMENT
�WHICH� IS�TO�PRODUCE�AN�
EMULATION�OF�A�PIECE�OF�HARDWARE�� *� HAVE�CHOSEN�
TO�EMULATE�A�KEYPAD�TYPE�BURGLAR�ALARM�PANEL�

5HIS
� HOWEVER
� REQUIRES�ME�TO�PRODUCE�A�
SCREEN�THAT� LOOKS� LIKE�A�BURGLAR�ALARM�PANEL
�WITH�
KEYS�THAT�GO�UP�AND�DOWN� IN�RESPONSE�TO�A�KEYd
PRESS�� *�HAVE�WRITTEN�PART�OF�THE�SOFTWARE�FOR�
SUCH�A�TASK�WHICH�WORKS�FINE�IN�5URBO�$
� BUT�
WHEN�*�SAW�THE�ADVERT�FOR�%*$&�AND�$OMPLETE�
"MIGA�$
� *�THOUGHT� i GREAT
� HERE�S�JUST�WHAT�*�
NEED�� �*�CAN�COMPLETE�MY�ASSIGNMENT�ON�TIME
�
AND�WITH�THE�"MIGA�S�SUPERIOR�GRAPHICS�AND�
SOUND
�MY�COMPLETED�PROGRAM�SHOULD� LOOK�AND�
SOUND�GREAT�j

)AVING�READ�MOST�OF�$OMPLETE�"MIGA�$
�
THERE�DOES�NOT�APPEAR�TO�BE�A�REFERENCE�TO�A�FILE

���2=RA�=O�SEJ@KS�?�=J@�?KILEHA�SEPD�$)#%�QOEJC��
��� @??�SEJ@KS�?��K�SEJ@KS�T

�EJ?HQ@A��OP@EK�D�
�EJ?HQ@A��ATA?�PULAO�D�
�EJ?HQ@A��ATA?�HE>N=NEAO�D��
�EJ?HQ@A��EJPQEPEKJ�EJPQEPEKJ�D��
�EJ?HQ@A��?HE>�@KO<LNKPKO�D��
PEJ?HQ@A��?HE>�ATA?<<LNKPKO�D��
�EJ?HQ@A��?HE>�EJPQEPEKJ<LNKPKO
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OPNQ?P�+E>N=NU��)JPQEPEKJ"=OA�

CALLED� iGRAPHICS�Hj�WHICH�CONTAINS�FUNCTIONS� LIKE�
3&$5"/(-&
�'-00%'*--
�$*3$-&�ETC��:ES
� *�
KNOW�THAT�THESE�ARE�NOT�STANDARD�"/4*
� BUT�
SURELY�A�$�ENVIRONMENT�FOR�THE�"MIGA�SHOULD�
HAVE�THE�CAPABILITY�TO�PRODUCE�SUCH�A�SIMPLE�
REQUEST 

"LSO
�TO�CALL�MY�#UTTON@6P	
� FUNCTIONS� *� HAVE�
USED�(&5$)	
�WHICH�DOES�NOT�REQUIRE�3ETURN�TO �
BE�PRESSED� LIKE�(&5$)"3	
��8HERE�ARE�THE�
EQUIVALENTS �1LEASE�DONhT �SAY�THAT�THERE�ARE�
NONE�

.IKE�%AWSON
�
.OORSIDE
�0-%)".

5HE�ANSWER�TO�YOUR�GRAPHICS�H� PROBLEM� IS� INDEED�
THAT� IT� IS�NOT�THE�"/4*� STANDARD�� 4O� IT� IS�NOT�THERE��
5HE�GRAPHICS�H�FIIE�CONTAINS�1$�SPECIFIC�FUNCTIONS
�
AND� SINCE�THE�1$� IS�SUCH�A�SIMPLE�BEAST�	AND� *�
MEAN� REALLY�REALLY�SIMPLE�WHEN�MAKING�%04�APPS

�
IT� IS� POSSIBLE�FOR�YOU�TO�SIMPLY�SAY�i RECTANGLEj� AND�
OFF�IT�GOES��5HE�"MIGA� IS�FAR�MORE�ADVANCED�THAN

6.1$�JASHKKG</AJO�9�;

THIS�� �YOU�CANNOT�SIMPLY�DRAW�A�CIRCLE��:OU�HAVE�TO�
FIRSTLY�GET�HOLD�OF�AN�AREA�TO�DRAW� IT�ON
� SUCH� AS�A�
SCREEN
� OR�A�WINDOW��5HIS� REQUIRES�MORE�COMPLEX�
CALLS�THAN� A�1$�BASED� SYSTEM
� BUT�THE� RESULTS�ARE�
FAR�BETTER
� AS� LOTS�OF�PROGRAMS�CAN�CO�EXIST� IN�THE�
SAME�SYSTEM�EASILY��:OU�WILL� NEED�TO�STUDY�THE�
"MIGA�DOCUMENTATION�FOR�GRAPHICS�LIBRARY�FOR�
INFORMATION�ON�BASIC�DRAWING�FUNCTIONS�� *�
RECOMMEND�YOU�OPEN�YOURSELF�A�SCREEN
�WITH�A�
WINDOW�ON� IT
� AND�DRAW�YOUR�BURGLAR�ALARM�PANEL�
INSIDE�THAT�WITH�FUNCTIONS�FROM�GRAPHICS�LIBRARY��
8ITH� REGARDS�TO�YOUR�OTHER�PROBLEM
� IT�WILL�GO�AWAY�
WHEN�YOU�ADOPT�THE�ABOVE
� AS�WHEN�YOU� HAVE�
OPENED�YOUR�OWN�WINDOW
�YOU�ARE�ABLE�TO�ASK�FOR�
RAW� KEYBOARD� INFORMATION� TO�BE�SENT�DIRECTLY�TO�
YOU��5O�GET�YOU�GOING
� HERE� IS�A�SMALL� PROGRAM�
WHICH�OPENS�A�SCREEN
� AND�A�WINDOW�ON� IT
� AND�
THEN�SHOWS�ALL� KEY�PRESSES� IN�THE�4HELL�WINDOW�
YOU� RAN� IT�FROM�� *T� REQUIRES� �����OF�THE�04�OR�
HIGHER
� AND�WORKS�WITH�%*$&�AND�4"4�$�

	��H�HE�

RKE@�I=EJ	RKE@

[
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NECESSARY�MACRO� i FUNCDEFj �
LAIN�)OLMES
�

$ARRICK'ERGUS
�$O��"NTRIM
8ELL
�THE�FIRST�PROBLEM�YOU�HAVE� IS�THAT�WHEN�CALLING�
0PEN-IBRARY
� THE� LIBRARY�NAME�SHOULD� BE� IN�" L
� NOT�
"0�� &VEN� SO
� IT�SHOULD� NOT�CRASH
� EVEN�UNDER�THESE�
CONDITIONS
� AS�THE� LIBRARY�NAME�WILL� SIMPLY�NOT�EXIST�
AND�THE�FUNCTION�WILL� FAIL� 	UNLESS�" L�POINTS�TO�
SOMEWHERE� REALLY�UNFORTUNATE
� SUCH�AS�THE�CUSTOM�
$HIP�REGISTERS
�� *� SUSPECT
� THEREFORE
� THAT�YOUR�REAL�
PROBLEM� LIES� IN�YOUR�IMPLEMENTATION�OF�THE�
'6/$%&'�MACRO
�WHICH� SHOULD� LOOK�JUST� LIKE�THIS�
&4-#$%&� ,!#1.� XBQJ?PEKJ
<+5�:�� %04� &4-#<#-3
&.-#<#-3� 2%3� &"-#Y#-3���

%-$,
&4-#<#-3� 2%3� ����

*NCIDENTALLY
� REMEMBER�TO�CHECK� IF�THE�0PEN-IBRARY�
CALL� FAILED� BEFORE�ATTEMPTING�TO�CALL� ANY�FUNCTIONS� IN�
THE�OPENED� LIBRARY
� AND� REMEMBER�TO�CLOSE� IT�WHEN�
YOU�HAVE�FINISHED� USING�$LOSE-IBRARY�	WHICH� TAKES�
THE� LIBRARY�BASE�OF�THE� LIBRARY�TO�CLOSE� IN�" L
�� 5OBY

/#�/�.�/# �2�4�$/�"* .
*�OWN�AN�"�����	�.B�3".
���.B�
HARD�DRIVE
� AND�REQUIRE�FIRST�CLASS�
PRINT�QUALITY�COUPLED�WITH�ECONOMY�� *�
AM�SATISFIED�WITH�MY�8ORDWORTH�� �
AND�%ESK+ET�����COMBINATION
�

EXCEPT�THAT�PRINTING�TAKES�ABOUT����SECONDS�PER�
PAGE��%IGITA�WERE�NO�HELP�WITH�THIS
� NEITHER�WERE�
)EWLETT�1ACKARD�� )ELP�� *� DONhT �WANT�ANY�FANCY�
STUFF�� �NORMAL�$OURIER�W ILL�DO
�WITH�THE�OCCASIONAL�
CHANGE�OF�POINT�SIZE�� *�W ILL�GLADLY�PAY�TO�GET�IT �
DOWN�TO����SECONDS�A� PAGE�

.ARVYN�4LATER�
-ONDON�/�

%O�YOU� KNOW� *� HAD�MYSELF�THE�SAME� ARGUMENT�WITH�
MY�CAR�DEALER�THE�OTHER�DAY�� *�WANTED�TO�ACCELERATE

FROM���TO���� IN� FIVE�SECONDS�AND�DRIVE�DOWN�THE�
MOTORWAY�AT�����MPH� IN�MY� LL00CC�'ORD� &SCORT
�
AND�WHEN� *� COMPLAINED�THAT� *� COULDNhT �DO� IT
� HE�WAS�
ABSOLUTELY�NO�HELP�AT�ALL�� ,EPT�MUMBLING�SOMETHING�
ABOUT� *� SHOULD� HAVE�BOUGHT�A�FASTER�CAR�IF�*�WANTED�
TO�DO�THAT�

$OME�ON
�.ARV
� DO� *� HAVE�TO�SPELL� IT�OUT�FOR�
YOU �+EFF

+#*/*���+$+ �- �(
*� HAVE�OWNED�MY�"����FOR�THREE�
YEARS�� *� HAVE����,�$HIP�3".�AND�
ANOTHER����.B�OF�FAST�3".
� A�
SECOND�FLOPPY�DRIVE�AND�THE�"����
$%�30.�DRIVE�� *�WANT�TO�USE�

1HOTO$%�WITH�MY�SYSTEM�SO�THAT�*�CAN�PROCESS�
DATA�THROUGH�%ELUXE1AINT����8ILL�THIS�WORK
�AND�
WILL�THE�"SIM�$%�30.�FILESYSTEM�WORK�W ITH�MY�
SET�UP 

*�BELIEVE�THAT� *�MAY�NEED�TO� INCREASE�MY�$HIP�
3".�TO�A�FULL��.B�AT�LEAST��8HAT�AM�*�MISSING�AT�
PRESENT
�AND�WHAT�WILL� *�GAIN� IF�*� INCREASE�THE�$HIP�
3". �$AN� IT�BE�ADDED�TO�THE�MACHINE� ITSELF
�OR�TO �
THE�"����$%�30.�DRIVE �8HAT� IS�AVAILABLE�AND�
WHAT�COSTS�CAN� *�EXPECT 

%�3�4TARKS�
#RIDGEWATER
�4OMERSET

4OME�MODIFICATIONS� NEED�TO� BE�MADE�TO�THE�
MOTHERBOARD�TO�CONVERT�YOUR�"����SO�THAT� IT�
RECOGNISES� �.B�OF�$HIP�3".��7ARIOUS�COMPANIES�
AROUND�WILL�CHARGE�YOU�AROUND�_���TO�MAKE�THE�
MODIFICATIONS� 	PLUS�DELIVERY

� AND�SHOULD�BE�ABLE�TO�
TURN�YOUR�MACHINE� AROUND� IN� A�WEEK�AT�MOST
�
ALTHOUGH�THAT�WILL� DEPEND�ON�HOW�BUSY�THEY�ARE�AT�
THE�TIME�

0NCE�THE�MODIFICATIONS�HAVE�BEEN�MADE
�THE�
���,�OF�MEMORY� IN�YOUR�"����TRAP�DOOR�EXPANSION�
WILL� BE�SEEN� BY�THE�SYSTEM�AS�$HIP�MEMORY�� )AVING

�.B�OF�$HIP�MEMORY�WILL� MEAN�THAT�ANY�DATA�THAT�
IS� REQUIRED�TO�BE�HELD� IN�$HIP�MEMORY�� �GRAPHICS
�
SOUND�SAMPLES
� FONTS
�TO� NAME�BUT�THREE�� �WILL�
HAVE�MORE�3".�AVAILABLE�TO�THEM
� SO�BIGGER�OR�
MORE�PICTURES�CAN�BE�HELD� IN�MEMORY
� LONGER�OR�
MORE�SOUND�SAMPLES
� BIGGER�OR�MORE�FONTS�

:OU�WANNA�PLAY�WITH�1HOTO$%
�EH �8ELL
� USING�
THE�"����AND�A�SUITABLE�FILE�SYSTEM� LIKE�THE�FREELY�
DISTRIBUTABLE�"MI$%�30.� 	CONTACT�A�1%� LIBRARY
�YOU�
SHOULD� BE�ABLE�TO� READ�THE�FIRST�SET�OF�PICTURES�ON�A�
1HOTO$%
� BUT�THAThS�ALL��5O� READ�A�COMPLETE�
1HOTO$%�DISC�YOU�NEED�A�MULTI�SESSION�DRIVE
� AND�
THE�"���� IS�ONLY�SINGLE�SESSION�

&VEN�BEING�ABLE�TO�ACCESS�THE�FIRST�SET�OF�
PICTURES
�YOU�WILL� NOT�BE�ABLE�TO� LOAD�THEM�DIRECTLY�
INTO�%ELUXE1AINT��
� NO�MATTER�WHAT�$%�30.�
FILESYSTEM�OR�$%�30.�DRIVE�YOU�ARE�USING�� 1HOTO$%�
IS�ESSENTIALLY�A�GRAPHICS�FILE�FORMAT
� AND�YOUhLL� FIRST�
HAVE�TO�CONVERT�THE�GRAPHICS�TO� *''�*-#.�FORMAT��
5HERE� IS� A�FREEWARE� UTILITY�CALLED� )1$%TO11.�WHICH�
WILL�CONVERT�A�1HOTO$%� IMAGE�TO�11.�FORMAT
� AND�
THEN�YOU�CAN�USE�ANOTHER�UTILITY�CALLED�11.TOI-#.�
TO�CONVERT�THE�11.� IMAGE�TO����BIT� *''�*-#.�FORMAT��
/EITHER�OF�THESE�UTILITIES� IS� IN�THE�'ISH� %ISK�
COLLECTION
� SO�YOU�MAY�HAVE�TO� HUNT�AROUND�A�FEW�
1%� LIBRARIES�TO�FIND�THEM�

5O�GET�THE� ���BIT� *''�*-#.�GRAPHICS� INTO�
%ELUXE1AINT���YOU�WILL� HAVE�TO�FURTHER�CONVERT�FROM�
���BIT�FORMAT�TO� )".�OR�&)#�OR����COLOURS�OR�
WHATEVER
� AND�FOR�THAT�YOUhLL� NEED�ANOTHER�UTILITY
�
SOMETHING�LIKE�8ASP�ON� 'ISH� %ISK�����

*F�YOU� HAVE�COME�TO�THE�CONCLUSION�THAT�THIS�
SOUNDS� LIKE�AN�AWFUL� LOT�OF�MUCKING�ABOUT�JUST�TO�
VIEW�A�PICTURE�THAT
� BECAUSE� IT�HAS�BEEN�CONVERTED�
TO�A�FAR�INFERIOR�FORMAT
� IS�GOING�TO� LOOK�NOTHING�AT�
ALL� LIKE�THE�ORIGINAL�1HOTO$%�PICTURE
� THEN�YOU�WOULD�
GET�NO� ARGUMENT�FROM�ME�

4O�WHAT�DO�YOU�NEED�TO�PLAY�WITH�1HOTO$% �"

��
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CHIPSET�CURRENTLY�AVAILABLE�� *F�YOU� HAVE�A�VERY�GOOD�
REASON�TO� KNOW�THE� INFORMATION
� THEN�WRITE�TO�
$OMMODORE� 6,�AND� IT�CAN�BE�SUPPLIED
� ALTHOUGH�
YOU�WILL� NEED�TO�BE�A� REGISTERED�DEVELOPER�� 5OBY

2-*)"�- .*'0/$*).
*� AM�USING�8ORDWORTH�� �ON�AN�"�����
WITH�AN�&PSON�-2��������PIN�PRINTER��
8ITH�%IGITA�1RINT�.ANAGER�INSTALLED�
ON�MY�HARD�DRIVE�AS�PER�THE�
INSTRUCTIONS
� *� THEN�ENTER�8ORDWORTH�

AND�SET�UP�THE�PRINTER�PREFERENCES�TO�USE�THE�
%IGITA�1IN%RIVER�� *F�*�THEN�PRINT� IN�BLACK�AND�WHITE
�
WITH�THE�DENSITY�SET�TO�ANY�SETTING
� *�GET�A�HORRIBLY�
GARBLED�PRINTOUT�� *F�*�SET�THE�PREFS�TO�%RAFT�
HOWEVER
� THE�PRINTOUT� IS�NORMAL
�AND�QUITE�GOOD�
QUALITY�� *F�*� USE�THE�STANDARD�&PSON2�DRIVER
� IN�ANY�
MODE
� THERE� IS�NO�PROBLEM��"M� *�DENSE �4URELY�IF�*�
PRINT� IN�DRAFT�MODE�AND� IT�IS�0,
� IT�SHOULD�BE�0,�IN�
/-2�OR�HIGH�QUALITY�MODE 

(�+�-AING
.USCAT
�4ULTANATE�OF�0MAN

"S� IT�HAPPENS
� *� HAVE�AN� &PSON� -2�����SO� *�WAS�
ABLE�TO�CHECK�ON�THIS�FIRST�HAND��"S�YOU�SAY
� UNLESS�
YOU�SELECT�THE� %RAFT�PRINTOUT� IN�8ORDWORTH
� USING�
THE�1IN%RIVER�IN�BLACK�AND�WHITE�MODE�PRODUCES�
GARBAGE�GRAPHICS�PRINTOUTS��5HIS�PROBABLY�HAS�
SOMETHING�TO�DO�WITH� THE�FACT�THAT�THE� -2����
�
WHICH� IS� AN�EARLY����PIN� PRINTER
� HAS�DIFFERENT�
DENSITIES�OR� gRESOLUTIONSh� THAN�MODERN����PIN�
PRINTERS�� *TS�TOP� RESOLUTION
� FOR�EXAMPLE
� IS�
���X����DPI
�WHEREAS�MODERN� ���PIN� PRINTERS�HAVE�
A�TOP� RESOLUTION� OF����X����DPI�

5HE�-2�����HAS�ADDITIONAL� RESOLUTIONS�OF�
���X���
� ���X����AND���X���
�WHEREAS�THE�
1IN%RIVER�WAS�WRITTEN�TO�SUPPORT�THE�MORE�MODERN�
RESOLUTIONS�OF����X���
� ���X���
� ���X����AND�
���X�����5HE�ONLY�RESOLUTION� IN�THE� -2�����THAT� IS

SUPPORTED� BY�THE�1IN%RIVER� IS� ���X���
�WHICH� IS�
%ENSITY���	FOR�THE�1IN%RIVER
�� *F�MY�THEORY� IS�CORRECT
�
PRINTING� IN� %ENSITY���FROM�8ORDWORTH�USING�THE�
1IN%RIVER�SHOULD�WORK�PROPERLY�IN� BLACK�AND�WHITE�
MODE�USING�DRAFT�OR�NOT����� 4MUG�GRIN�� *�JUST�TRIED� IT
�
AND� IT�WORKS�� *� LOVE� IT�WHEN�A� PLAN�COMES�TOGETHER�

#UT�OF�COURSE�AT����X����DPI�YOU�ARE�NOT�
GETTING�THE�BEST�FROM�YOUR�PRINTER��"S� IT�HAPPENS
�
THE� &PSON2�DRIVER�WAS�WRITTEN�TO�WORK�WITH� THE�EARLY�
���PIN� PRINTERS�THAT�HAD�A�TOP� RESOLUTION� OF�
���X����DPI
� AND
� AS�YOU� HAVE�DISCOVERED

&PSON2�WORKS� PERFECTLY�WITH�THE�-2����� IN�ALL�
DENSITIES�� �%ENSITY���AND�ABOVE� IN� &PSON2� IS�
���X���
� THE� LOWER�RESOLUTIONS�ARE�ON� %ENSITIES��

��AND���� 4O�USE�&PSON2��+EFF

�#*++ ��"-�+#$�.
*�OWN�AN�"MIGA������WITH���.B�
HARD�DISK
��.B�3".�AND�A�
1ANASONIC�,9�1����� LASER�PRINTER�
THAT�HAS��.B�OF�MEMORY�IN� IT�� *� USE�
1RO1AGE����
� 'INAL�8 RITER�AND�

8ORDWORTH���
&VERY�TIME� *� PRINT�AT�A�DENSITY�OF�����DPI�THE�

GRAPHICS� 	IF�THEY�APPEAR�ON�THE�SCREEN
� COME�OUT�
CHOPPED� INTO�SEVERAL� PAGES� INSTEAD�OF�ONE� IMAGE�
ON�ONE�PIECE�OF�PAPER�� *� HAVE�ASKED�1ANASONIC
�
MY�DEALER
�$OMMODORE
� AND�THE�"MIGA�)ELPLINE
�
WHO�SAID� *� SHOULD�GET�A�PRINTER�DRIVER
�WHICH� *�
HAVE� 	4(@)1-ASER+ET

� BUT�NO�SPECIFIC�PRINTER�
DRIVER�FOR�THE�1ANASONIC�,9�1�����

*hVE�RE�READ�ALL� THE�MANUALS�� �PRINTER
�
8ORKBENCH������AND�1RO1AGE�� �AND�STILL� HAVEN�T�A�
CLUE�� *�JUST�UPGRADED�THE�PRINTER�TO��.B�OF�
MEMORY�THINKING�THIS�IS�THE� REASON�THE� IMAGES�
WHERE�NOT�COMING�OUT�WHOLE
� BUT�STILL�THE�PROBLEM�
CROPS�UP��8HAT�SHOULD� *� DO 

*hVE�TRIED�CUTTING�DOWN�THE�DENSITY�TO�����DPI

ON�THE� LASER�PRINTER
�AND�BY�USING�MY�DOT�MATRIX�
PRINTER
� AND�THE�FULL� IMAGE�COMES�OUT�ON�ONE�PAGE�
BOTH�TIMES�� #UT�NATURALLY�THE�QUALITY�OF�THE�
GRAPHICS�OUTPUT�SUFFERS� IF�*� DO� IT�THIS�WAY�

5HE�CLIP�ART� IS�VERY�GOOD�QUALITY�AND�COMES�
WITH�1OWERPACKER�1ATCHER
�WHICH�CONFUSES�ME�
LIKE�ANYTHING�� *� USED�TO�GET�ALL�THE�GRAPHICS�ON�
SCREEN�AND�COULD� PRINT�THEM�	IN�CHOPPED� IMAGES
�
WITH�1RO1AGE��
� BUT�NOW�ALL� *�GET� IS� i 'ILE� IS�
INCORRECT�FORMAT���8HAT�AM� *� DOING�WRONG �%ID� *�
NOT� INSTALL�THE�1OWERPACKER�1ATCHER�PROPERLY�ON�
THE�HARD�DISK 

)EIDI�)� 1RADA�.�"�
/ORWICH

5HANK�YOU�FOR�SENDING�ME�THE�DIAGNOSTIC� PRINTOUT�
FROM�YOUR�,9�1������ �THAT�KIND�OF�INFORMATION�
HELPS�ME�TO�SOLVE�YOUR�PROBLEM��5HE�FIRST�THING�*�
NOTICE�FROM�THAT�DIAGNOSTIC� IS�THAT�YOUR�PRINTER� IS�
SET�TO� i1ANASONIC� -1j� EMULATION��5HIS� IS�
1ANASONIC�S�OWN�NON�STANDARD�VERSION�OF�-ASER+ET�
EMULATION
� SO�CHANGE�THE�EMULATION� TO� i)1�
-ASER+ET� ***j ��5O�TAKE�FULL� ADVANTAGE�OF�A�PRINTER�THAT�
EMULATES�A� -ASER+ET� ***� 	OR�1$-���AS� IT� IS� ALSO�
CALLED

�YOU�NEED� PROPER�SOFTWARE�SUPPORT
� SOFTWARE�
WHICH� UNDERSTANDS�THE�FEATURES�OF�1$-��� PROPERLY�
	1$-�STANDS�FOR�1RINTER�$ONTROL� -ANGUAGE
� �� IS�THE�
VERSION� NUMBER
�� 5HE�DRIVER�YOU�ARE� USING�DOESNhT
�
NEITHER�DOES�THE�STANDARD�8ORKBENCH� )1@-ASER+ET�
DRIVER
� AND�THERE�ARE�NO� i1%j� SOLUTIONS��THE�ONLY�
FULL� AND�PROPER�SUPPORT�FOR�1$-���COMES�WITH�4TUDIO�
1RINTER�4OFTWARE
�WHICH�COSTS�_������

1RO1AGE�WILL� NOT� IMPORT�YOUR�CLIPS�BECAUSE�THEY�
HAVE�BEEN�COMPRESSED�WITH�1OWERPACKER��5HE�
1OWERPACKER�1ATCHER�PROGRAM� IS�SUPPOSED� TO�
AUTOMATICALLY�DECOMPRESS�POWERPACKED� FILES�SO�
THAT�ANY�PROGRAM�CAN�USE�THEM� i INVISIBLYj 
�WITHOUT�
KNOWING�THAT�THEY�HAVE�BEEN�COMPRESSED� IN�OTHER�
WORDS��5HE�ERROR�MESSAGE�YOU�ARE�GETTING�FROM

������

�
�
1ROBLEM��.AKING�A� PROGRAM�SURVIVE�
A� RE�BOOT�
-ANGUAGE��"SSEMBLER�
/AME��.ISS�-YNN�.C2UITTY
�$O��
%OWN
� /ORTHERN� *RELAND�

-YNN� IS�WRITING�A�COMPUTER�SECURITY�
PROGRAM�AS�PART�OF�HER�FINALS� PROJECT
�
BUT�IS� HAVING�DIFFICULTIES�MAKING�THE�
PROGRAM�3".� RESIDENT�SO�THAT�IT�
WILL� SURVIVE� A� RE�BOOT
� IE
� BECOME�
RESET�PROOF��5HE�PROGRAM� IS�WRITTEN� IN�
ASSEMBLY� LANGUAGE
� AND� IS�GOING�
QUITE�WELL� APART�FROM�THIS�ONE�
PROBLEM�

*T�S� RARE�THAT�PEOPLE�WANT�TO�
WRITE�PROGRAMS�THAT�SURVIVE�BOOTS�
LIKE�THIS
� AND� INDEED
� THEY�ARE�
BECOMING�HARDER�AND�HARDER�TO�WRITE�
AS�VIRUS�CHECKERS�TAKE�THEM�OUT
�
AND�MORE�COMPLEX�BOOTING�
SEQUENCES� RENDER�THEM� USELESS�
5HE�FACILITY�DOES� EXIST
� HOWEVER
� FOR�
THIS�SORT�OF�THING�TO�BE�WRITTEN�� 4ADLY�
IT� IS� LESS�THAN�A�STRAIGHT�FORWARD�
PROBLEM�THOUGH��8HEN�THE�"MIGA�
PERFORMS�A� RE�BOOT
� IT�GOES�THROUGH� A�
SET�SEQUENCE�OF�EVENTS
� AND�QUITE�
EARLY�ON� IN�THIS�SEQUENCE
� THE�04�
WILL�CHECK�THE�&XEC#ASE�TO�SEE� IF�A�
FUNCTION� POINTER�EXISTS� IN� THE�
i$OLD$APTUREj�VECTOR�� *F�SO
� IT� LOADS�
THE� POINTER�INTO�AN� INTERNAL� REGISTER


CLEARS� IT
� AND�THEN�CALLS�THAT�
FUNCTION�� -ATER�ON� IN� THE� BOOT�
SEQUENCE
� A�SIMILAR�THING�HAPPENS
�
BUT�THIS�TIME�WITH�THE�$OOL$APTURE�
VECTOR
� HOWEVER
� IT� IS� NOT�RESET�
AUTOMATICALLY� LIKE�$OLD$APTURE� IS�� *F�
YOU� SIMPLY�WANT�TO�PREVENT� REd
BOOTING�AFTER�A�SECURITY�CHECK
�
THEN�$OLD$APTURE� IS� PROBABLY�YOUR�
EASIEST�BET�

)OWEVER
� IT�S�NOT�AS�SIMPLE�AS�
THAT��4OME�SYSTEMS�TOTALLY�DEFEAT�
ANY�$OLD�AND�$OOL� CAPTURE�
COMPLETELY
� SUCH�AS�DEVELOPER�
MACHINES�WHO�USE�SPECIAL� 3OM�
.APPING�TO�USE�NEWER�VERSIONS�OF�
,ICK4TART��5HIS�MONTH�S� PROGRAM
� FOR�
EXAMPLE
�DOES�NOT�WORK�ON�EITHER�OF�
MY�DEVELOPMENT�PLATFORMS�UNLESS� *�
BOOT�THEM�WITH� NO�DEVELOPER�
KICKSTART�OPERATING�� 4O
�YOUR�SECURITY�
PROGRAM� IS�GOING�TO� HAVE�PROBLEMS�
BECAUSE�OF�THIS�� � IT�CAN� NEVER�BE�
GUARANTEED�TO�WORK�ON�ALL� SYSTEMS
�
AND�EVEN�THOSE�WHICH� IT�SHOULD�WORK�
ON
� PROBLEMS�COULD� ARISE�BECAUSE�
DEVELOPMENT�TOOLS
� OR�VIRUSCHECKERS�
QUIETLY� REMOVE� IT�WITHOUT�TELLING�YOU�

5HE�OTHER�CATCH� IS
� OF�COURSE
�
THAT� IF�YOU�USE�$OLD$APTURE
� THE�
SYSTEM�HAS�NOT� INITIALISED�ENOUGH�
INFORMATION�FOR�YOU� TO� RE�ALLOCATE�
MEMORY
�SO�YOUR�PROGRAM� IS� LIKELY�TO

WORK�ONLY�ONCE�UNLESS�YOU�CAN�PUT� IT�
SOMEWHERE�WHERE�THE�NORMAL� BOOT�
SEQUENCE�WILL� NOT�TOUCH� IT
� SUCH�AS�
AT�THE�VERY�END�OF�YOUR�MEMORY� LIST�
����OF�THE�04�AND�ABOVE�HAS�A�
FACILITY�TO�DO�THIS�WITH�"LLOC.EM�� �
YOU� CAN�SPECIFY�THE�.&.'@3&7&34&�
FLAG�WHEN�ASKING�FOR�MEMORY
� AND�
THE�04�WILL� ALLOCATE� IT�FROM�THE�
OPPOSITE�END�OF�THE�MEMORY� LIST�THAN�
IT�WOULD�NORMALLY�DO�

*N�THEORY�.&.'@3&7&34&�HAS�
BEEN�WITH� US� SINCE� KICKSTART�����
�
BUT�THE�"UTO%OCS�FOR�"LLOC.EM�STATE�
THAT� IT�DID� NOT�WORK� PROPERLY� IN� PRE�
7���	���
� SYSTEMS
� SO�BE�WARNED�
#Y�ALLOCATING�MEMORY�USING�
.&.'@3&7&34&
� YOU�ARE�PRETTY�
MUCH�GUARANTEED�THAT�THE�NORMAL�
BOOT�SEQUENCE�WILL� NOT�OVERWRITE�YOUR�
BOOT�PROOF�PROGRAM
� AND�YOU�CAN�
THEN�HAVE�A� ROUTINE� IN�THE�8#4TARTUP�
DRAWER�OR�THAT�RUNS� IN�THE�USER��
STARTUP�FILE�WHICH�WILL� i REFRESHj� THE�
ALLOCATION�USING�"LLOC"BS�TO�ENSURE�
THAT�IT�DOES�STAY�PUT�

5HIS�MONTH�S� PROGRAM� IS�A�
SIMPLE� ROUTINE�THAT�DEMONSTRATES�
$OLD$APTURE� AS� A�METHOD�OF�TRAPPING�
RE�BOOTS�� *T�CAN�BE�USED� IN� TWO�WAYS��
EITHER�TO�STOP�ANY�FORM�OF�RESET�BY�
HANGING�THE�MACHINE�AND� FORCING�A�
POWER�ON�OFF�RESET
� OR�TO�FLASH� THE

SCREEN� PURPLE� AND�CONTINUE�THE� REd
BOOT�SEQUENCE�� *T�WILL� NEED� LOTS�OF�
ADDITIONAL�WORK�BEFORE� IT�COULD�
ACTUALLY�BE�USEFUL
� BUT� IT�S� A�GOOD�
STARTING�POINT�� *ThS�NOT�GUARANTEED�TO�
WORK�ON�ALL� SYSTEMS
� FOR�THE� REASONS�
OUTLINED�ABOVE
� BUT� IT�DOES�GIVE�AN�
IDEA�OF�WHAT� IS� POSSIBLE�

*T�S� HARD�TO�GO� INTO� ANY�LONG�
DESCRIPTION�OF�BOOT�SURVIVAL
� AS�SOME�
READERS�MIGHT�SEE�THAT�AS� A�FREE�
TICKET�TO�HAVE�A�GO�AT�WRITING�VIRUSES
�
WHICH�NO�ONE�WANTS�� *NFORMATION�ON�
BOOT�PROOF�STRUCTURES� IS� HARD�TO�
COME� BY
� BUT�SCOURING�OF�THE�
"UTO%OCS�AND� &XEC� INCLUDES�CAN�GIVE�
SOME�GOOD�CLUES�FOR�THOSE�WHO�HAVE�
LEGITIMATE�USES
� SUCH�AS�THIS�
SECURITY�PROGRAM�

*NCIDENTALLY
�THE�ONLY�WAY�TO�HAVE�
A�FOOLPROOF�SECURITY�SYSTEM� IS�TO�
HAVE�A�HARDWARE�SOLUTION�WHICH�
PLUGS� INTO�THE�"MIGA
� AND�USES�
"UTO$ONFIG�	WHICH�CANNOT�BE�
AVOIDED
�TO� LOAD� ITS�SECURITY�PROGRAM�
INTO�THE�SYSTEM
� AND�THEN� ASKS�FOR�A�
PASSWORD��5HE�ONLY�WAY�OUT�OF�
SOMETHING�LIKE�THAT�IS�TO� REMOVE�THE�
HARDWARE�WHICH�DOES� IT��"�FULL�
DESCRIPTION�OF�"UTO$ONFIG�CAN�BE�
FOUND� IN�THE�)ARDWARE� 3EFERENCE�
.ANUAL
� EITHER�&DITION���OR���
5OBY
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*�AM�WRITING�AN�
*NTUITION�PROGRAM� IN�$�
WHICH� INVOLVES�STORING�
A�GRAPHIC� IMAGE�FROM�A�
WINDOW�AND
�AT�SOME�

LATER�POINT� IN�TIME
� RE�DISPLAYING�IT�
*� KNOW�HOW�TO�DISPLAY�AN� IMAGE�

USING�THE�%RAWLMAGE	
� FUNCTION
�
BUT�DO�NOT�KNOW�HOW�TO�SAVE�SUCH�
AN� IMAGE�TO�DISK�IN�THE�FIRST�PLACE�
OR�HOW�TO� RELOAD� IT��$AN�YOU�HELP 

1ETER�%OBSON�
#LACKBURN
� -ANCS�

'ROM�YOUR�ORIGINAL� LETTER� IT�SOUNDS�AS�
THOUGH�YOU�ARE�TALKING�ABOUT�THE�
SAVING�AND� RETRIEVING�OF�GRAPHICS�
BASED�DIRECTLY�ON� *NTUITION� *MAGE�
STRUCTURES�AND�THESE� IMAGES
� AS�YOU�
WILL� DOUBTLESS� ALREADY�KNOW
�CONSIST�
OF�TWO�PARTS�� FIRSTLY�THERE�S�THE�
*MAGE�STRUCTURE�WHICH� HOLDS�DETAILS�
OF�THE�TOP� LEFT�POSITION
�WIDTH
� HEIGHT�
AND�DEPTH�OF�THE� IMAGE
� ALONG�WITH� A�
POINTER�TO�THE�REAL� IMAGE�DATA
�
1LANE1ICK�AND�1LANE0N0FF�INFO
� AND�
A� gNEXT� IMAGEh� POINTER�� SECONDLY�
THEREhS�THE� IMAGE�DATA�WHICH�
REPRESENTS�THE�PIXEL�CONTENTS�OF�THE�
IMAGE�� /EEDLESS�TO�SAY
� IN�ORDER�TO�
REINSTATE� A�DISK�BASED� IMAGE�USING�
THIS�FORMAT�BOTH�THE� IMAGE�STRUCTURE

AND�THE�APPROPRIATE� IMAGE�DATA�
MUST�BE�WRITTEN�TO�DISK�

"LL�THIS�CAN�BE�DONE�USING�
STANDARD�$�STYLE�BINARY�FILE�
OPERATIONS
� AND� TO�WRITE�ARBITRARY�
BITPLANE�GRAPHICS�AS�AN� *MAGE�
STRUCTURE�YOU� FIRST�SET�UP�AND�WRITE�
TO�DISK�AN� *MAGE�STRUCTURE�THAT�
DESCRIBES�THE�SIZE�ETC�
� OF�THE� IMAGE�
TO�BE�STORED�� %ONhT� INCIDENTALLY�
BOTHER�ABOUT�THE� *MAGE%ATA�POINTER�
VALUE� 	WRITE� IT�AS�/6--�FOR�
CONSISTENCY

� BECAUSE�AT�THE�TIME�
THE�STRUCTURE� IS�WRITTEN�THE�VALUE�WILL�
BE�MEANINGLESS��$ODE�FOR�THIS� *MAGE�
STRUCTURE�WRITE�OPERATION�WILL� LOOK�
SOMETHING� LIKE�THIS���
BSNEPA	EI=CA<L
OEVAKB	OPNQ?P�

)I=CA

H
@AOP<L
�

)AVING�DONE�THAT�THE� IMAGE�DATA�
ITSELF�NEEDS�TO�BE�WRITTEN��5HE�
EASIEST�IDEA� IS�TO� USE�A� LOOP�AND�
FWRITE	
�EACH� BITPLANE�OF�GRAPHICS�
DATA�	OR�THE�APPROPRIATE� RECTANGULAR�
PORTION�OF�IT
�JUST�AS� IT�APPEARS� IN�
MEMORY�� *F�ALL�THE�DATA�FOR�ALL�OF�THE�
BITPLANES�WAS�BEING�WRITTEN�THE�CODE�
WOULD� LOOK�SOMETHING�LIKE�THIS���
BKN� 	E���E�LH=JA<?KQJP�E��
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"T�THIS�POINT�YOU�LL� HAVE�AN�
*MAGE�STRUCTURE�AND�THE� IMAGE�DATA�
WRITTEN�TO�DISK�� /OTICE� INCIDENTALLY�
THAT�ALL�THE� IMAGEhS�BITPLANE�DATA�
GETS�COLLECTED�TOGETHER�DURING�THIS�
FILE�WRITING�OPERATION�AND�THIS�OF�
COURSE� IS�JUST�WHAT�IS�NEEDED�FOR�
*NTUITION� %RAWLMAGE	
� USE�

3EADING�THE� IMAGE�FILE�S�
CONTENTS�BACK� IS�A� LITTLE�BIT�MORE�
AWKWARD��8HAT�YOU�HAVE�TO�DO� IS�
ALLOCATE�SOME�SPACE�FOR�AN� *MAGE�
STRUCTURE
� READ�BACK�THE� *MAGE�
STRUCTURE�FIELD�VALUES�FROM�THE�FILE
�
AND�THEN�WORK�OUT�HOW�MUCH�$HIP�
MEMORY� IS� NEEDED�TO�HOLD�THE� IMAGE�
DATA�� 0NCE�THIS�SECOND� LOT�OF�
MEMORY�HAS�BEEN�ALLOCATED�YOU�SET�
THE� *MAGE%ATA�POINTER� IN�THE� *MAGE�
STRUCTURE�TO�THE�RETURNED�ADDRESS�
AND� READ�THE� IMAGE�DATA� INTO�THAT�
$HIP�MEMORY�

3EMEMBER�THAT�EITHER�OR�BOTH� OF�
THE� *MAGE�STRUCTURE�AND� IMAGE�DATA�
ALLOCATIONS�CAN�CONCEIVABLY�FAIL
� SO�
THE� IMAGE� LOADING� ROUTINE�MUST�TAKE

THIS� INTO� ACCOUNT��5HE�-OADLMAGEF
�
EXAMPLE�FUNCTION� 	LISTING��
�THAT� *hVE�
PROVIDED�DOES�THIS�AND�ONLY�RETURNS�
A�VALID� 	IE�NON�NULL
� IMAGE�POINTER�IF�
BOTH�ALLOCATIONS�SUCCEED�� 4INCE�THE�
IMAGE� LOADING�ROUTINE�MUST�RELY�ON�
DYNAMIC�MEMORY�ALLOCATION�SOME�
MEANS�OF�DEALLOCATING�THE� IMAGE�
STRUCTURE�AND�DATA�MEMORY�MUST�BE�
PROVIDED� IN�YOUR�PROGRAM�

5HE�6N-OADLMAGE	
�FUNCTION�
SHOWN� IN� LISTING��
� ILLUSTRATES�HOW�TO�
DO�THIS��8ITH�THESE�TYPE�OF�IMAGE�
LOADING�AND�UNLOADING�ROUTINES�
AVAILABLE�VERY� LITTLE�EFFORT�WILL� BE�
NEEDED�TO� RE�DISPLAY�YOUR�SAVED�
IMAGES�� -ISTING���PROVIDES�A�CODE�
FRAGMENT�WHICH� SHOWS� HOW�THE�
ROUTINES�MIGHT�BE�USED�

5HESE�SORTS�OF�*MAGE�BASED�
APPROACHES�ARE�FINE� IF�THE� PROGRAM�
IS�JUST�MAKING� gINTERNALh� USE�OF�THE�
IMAGES
� BUT�PROGRAMS�WHICH� STORE�
gUSER�CREATEDh� IMAGES�TEND�TO�ADOPT�
MORE�SOPHISTICATED�TECHNIQUES�
BASED�ON�THE�USE�OF�*''�FILES�

5HIS� IS�MUCH�MORE�COMPLICATED�
BUSINESS
� BUT�YOU�CAN�GET�FURTHER�
DETAILS�FROM�THE�3,.� -IBRARIES� AND�
%EVICES�MANUALS�
1AUL

SOLUTION� 
5HAT�CROPPING�AND�SCALING�BIT�� USING�"%1RO�

� �� �� ���CANNOT�ENTER�FRACTIONAL�VALUES�FOR�SCALING
� �INDEED� IF�*� IMPORT�THE� *''�BUFFER�*�GET�A�/OT�
&NOUGH�.EMORY�FLAG�� �AND�$ROP�DOES�NOT�GIVE�ANY�
VISUAL� INDICATION�OF�WHAT�*�AM�DOING��#EING�USED�
TO�8:4*8:(�%51�AND�WORD�PROCESSING�*� HAD�
NAIVELY�ASSUMED�THAT�ALL�THAT�WAS�REQUIRED�WAS�TO�
SCAN�IT
� IMPORT�IT�AND�PRINT�IT�WITHOUT�HAVING�TO�
JIGGERYPOKE�IT�WITH�EXPENSIVE�SOFTWARE��4O�THE�
THRUST� IS
�CAN� *�DO� IT�WITH�MY�EXISTING�SET�UP�
WITHOUT�SPENDING�MORE�MONEY � *F�NOT
�WHAT�DO� *�
NEED 

"LAN�"�8ELCH�
.ACCLESFIELD
�$HESHIRE

)OW�CAN� *� PUT�THIS�GENTLY �:OU�SEE
� ER
�WELL
� UM�� �
OH
�WHAT�THE�HELL�� �THE�(ENISCAN� HAND�SCANNER�
SOFTWARE� IS�AWFUL�� "LTHOUGH�THE� LAST�MONO�HAND�
SCANNER�ROUNDUP�WE�DID�WAS�SOME�TIME�AGO�	ISSUE�
���� �THE�%ATEL� HAND�SCANNER�CAME�A�VERY�POOR�
LAST

� THE�SOFTWARE� HAS�NOT�BEEN� IMPROVED�MUCH�
SINCE�THEN�� *� COULDNhT �GET�ANYTHING�DECENT�OUT�OF�IT�
OTHER�THAN�MONO�SCANS�OF�LINE�ART�AND�AS�MUCH�AS� *�
WOULD� LIKE�TO�BE�ABLE�TO� HELP�YOU�WITH� IT
� THE�BEST�
AND�MOST�HONEST�ADVICE� *� CAN�GIVE�YOU� IS�TO�BUY�A�
MORE� SUITABLE�HAND�SCANNING�PACKAGE� LIKE�"LFA4CAN�
OR�1OWER4CAN�

5HE�:�RESOLUTION�OF�THE�PRINTER�DOES�HAVE�A�
BEARING�ON�THE�OUTPUT� INASMUCH� AS�PRINTER�DOTS�AT�A�
����BY����� RESOLUTION�WILL� ALWAYS�BE�SLIGHTLY�
RECTANGULAR�� �TALLER�THAN�THEY�ARE�WIDE�� *� SAID� IN�MY�
ARTICLE�THAT����PIN� PRINTERS�WERE�NOT�VERY�WELL� SUITED�
TO�PRINTING�SCANS�OF�PHOTOGRAPHS
� *� TOOK� IT�FOR�
GRANTED�THAT���PIN�PRINTER�OWNERS� LIKE�YOURSELF�
WOULD� UNDERSTAND�THAT�THEIR�PRINTERS�ARE�EVEN�WORSE�
SUITED��5HE�UNEQUAL�OUTPUT�RESOLUTION�MEANS�THAT�
ROUNDING�ERRORS� IN�THE�SCALING�ARE� INEVITABLE�� *F�YOU�
WANT�HIGHER�QUALITY�PRINTOUTS
� THERE� IS�NO�OTHER�
SOLUTION�THAN�TO�BUY�A�HIGHER�QUALITY�PRINTER�

"S�FOR�"%1RO
�WHEN�YOU� LOAD� A�GRAPHIC� IT

IMMEDIATELY�CONVERTS� IT� INTO�TRUE�COLOUR�FORMAT
�
EITHER�����GREYS� IF�THE�GRAPHIC� IN�MONO�OR�
GREYSCALE
� OR������MILLION�COLOURS�OTHERWISE��5HIS�
EATS�UP�MEMORY��5O�STORE�A� �
����BY��
����PIXEL�
MONO�SCAN�"%1RO�WILL� REQUIRE�JUST�OVER����.B�OF�
FREE�MEMORY��"S�YOU�CANNOT�ENTER�FRACTIONAL� SCALING�
FIGURES
�YOU�MUST�ROUND�TO�THE� NEAREST�WHOLE�
NUMBER��5HE�$ROP�7ISUAL�OPERATOR�HAS�BEEN�
SUPPLIED�WITH� ALL�VERSIONS�OF�"RT�%EPARTMENT�
1ROFESSIONAL�	"%1RO

� BUT�5HE�"RT�%EPARTMENT�	5"%
�
DIDNhT �HAVE�$ROP�7ISUAL
�JUST�$ROP�

5HERE�ARE�TWO�WAYS�OF�APPROACHING�A�TASK

"LAN��5HERE�ARE�THOSE�WHO�MAKE�DO
�WHICH� INVOLVES�
SPENDING�AS� LITTLE�MONEY�AS�POSSIBLE�USING�CHEAP�
AND�UNDERPOWERED� HARDWARE�AND�SOFTWARE�AND�
MUCH�KNOCKING�OF�HEADS�AGAINST�WALLS� IN� FRUSTRATION�
AND�ANGER�WHEN�THEY�DISCOVER�	BUT�OFTEN� REFUSE�TO�
FACE
�THE�FACT�THAT�THEY�NEED� TO�SPEND� SOME�
MONEY��5HEN�THERE� ARE�THOSE�WHO�DONhT �RUSH�OFF�
AND�BUY�THE�CHEAPEST�KIT� IN� SIGHT�BUT�FIRST�
INVESTIGATE�WHETHER�WHAT� IS�ON�OFFER�WILL� DO�THE�JOB�
TO�THE�STANDARD�THEY�REQUIRE
� THEN�DECIDE�WHETHER�
THEY�CAN�AFFORD� IT�� *F�THEY�CAN�T�AFFORD� IT
� BUYING�
CHEAPER�KIT�THAT�THEY�CAN�AFFORD� IS�ALMOST�ALWAYS�A�
BAD� IDEA�BECAUSE� IF�IT�CANhT �DO�WHAT�THEY�WANT� IT�TO�
DO
� THEY�HAVE�WASTED�THEIR�MONEY�

4ORRY�TO�SHATTER�YOUR�DREAM
�BUT�YOU� NEED�A�
BETTER�SCANNER
� A�BETTER�PRINTER
� A� LATER�VERSION�OF�
"%1RO�AND�AT�LEAST�ANOTHER��.B�OF�MEMORY��+EFF

.'*2�(*/$*)�"�( 
FF4 P+5 RTIL� ��HAVE�+UST�FINISHED�PROGRAMMING�A

���THOUSAND� LINE�GAME� IN�ASSEMBLER
�
P( �) +& � SO�YOU�CAN� IMAGINE�MY�
mWPFI2I4I� DISAPPOINTMENT�AFTER�TESTING�IT�
$01*/(L� RECENTLY�ON�AN�"����BASED�MACHINE�

	WITH�A���.)Z�������$HIP
� AND� IT�NOT�WORKING�
PROPERLY��5HE�WHOLE�PROGRAM�SEEMED�TO�RUN�IN�
SLOW�MOTION�� *�THINK�IT�COULD�BE�ONE�OF�TWO�THINGS��
SOMETHING�TO�DO�WITH�THE�BLITTER��OR�SOMETHING�TO

DO�WITH�THE�STACK�� *� RECENTLY�READ�THAT�THERE�ARE�
TWO�STACKS�USED�WHEN� IN�SUPERVISOR�MODE�ON�A�
������AND�ABOVE�	*NTERRUPT�AND�.ASTER

� BUT� *hVE�
NOT�TAKEN�ACCOUNT�OF�THIS�� *�THEREFORE�HAVE�SOME�
QUESTIONS�TO�ASK�

���8HAT�COULD�BE�CAUSING�THIS�FAULT 
���8HICH�MEMORY�LOCATION� IS�THE� LOWEST�THAT�

SHOULD�BE�USED�AFTER�BLOWING�OUT�THE�04 �4$0�OR�
���� 

���8HAT�THINGS�CAN�BE�DONE�TO�IMPROVE�
COMPATIBILITY�BETWEEN�ALL� CURRENT�"MIGAS �	EG��
CLEARING�THE�7#3�ON�������AND�ABOVE


���)OW�DO�CRUNCHERS�WORK 
���%O�THE�$*"�CHIPS�RUN�AT�THE�SAME�SPEED�ON�

ALL�"MIGAS 
"NY�ANSWERS�WOULD�BE�GREATLY�APPRECIATED�

,EITH�$OMBES
�
$REW
�$HESHIRE�

���8ITHOUT�SEEING�YOUR�PROGRAM� IT�S�ALMOST�
IMPOSSIBLE�TO�ANSWER�THIS��:OU�RE� RIGHT�ABOUT�THE�
TWO�STACKS
� BUT
� TO� BE�HONEST
� IT�SHOULDNhT�MAKE�
ANY�DIFFERENCE�AS� IT�SHOULD� BE� IRRELEVANT�TO�YOU�� *T�S�
ALMOST�CERTAINLY�A�CASE�OF�NOT�CORRECTLY�SETTING�UP�
THE�SYSTEM� REGISTERS
� AND�THEN� SUFFERING�AT�THE�
HANDS�OF�THE�CACHES�ON�THE��������:OU�MIGHT�LIKE�
TO�TRY�DISABLING�THE�CACHES�ON�THE�"����MACHINE�
YOU�TESTED� IT�ON
� AND�TRYING�IT�AGAIN�TO�SEE� IF�IT�
MAKES�ANY�DIFFERENCE�� *NTERRUPTS�ARE� LIKELY�TO�BE�
ANOTHER�CAUSE�� *� ASSUME�BY�THE�OTHER�QUESTIONS�
YOU�ASK
� THAT�YOU� SIMPLY�TAKE�THE� INTERRUPT�VECTORS�
BY�WRITING�TO�THEM� RATHER�THAN�CALLING�"DDLNT4ERVER�
IN�EXEC�LIBRARY
� IF�THIS� IS�THE�CASE
�THEN�YOU�MAY�NOT�
BE� HANDLING�(71�S�THINGS�CORRECTLY
� AND�COULD�BE�
HITTING�$16� PERFORMANCE�THAT�WAY��5HERE�REALLY�IS�AN�
ENDLESS� LIST�OF�POSSIBILITIES��:OU�COULD� SEND�SOME�
OF�YOUR�SETUP�CODE� AND�BLITTER�CODE�TO�$ODE�$LINIC� IF�
YOU�WANT� IT�TO� BE� LOOKED�AT�

��� *RRELEVANT��:OU�SHOULD�BE� LOADING�INTO�
MEMORY�AT�A� RELOCATABLE�ADDRESS�USING�04�
FUNCTIONS
� AND� IT�SHOULD� NOT�MATTER�WHERE�YOU�ARE�
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@WRCQ�UCPC�QM�TGR?J��5FCQC�B?WQ� GR�Q�RMR?JJW�SLa
LCACQQ?PW
� ?LB�WMS�UGJJ� @C�?QIGLE�DMP�NPM@JCKQ�UGRF�
AMKN?RG@GJGRW�UGRF�MRFCP�"KGE?Q�

��� 6QC�RFC�04�� *� PCAMKKCLB�SQGLE�
"BBJLR4CPTCP�RM�?BB�WMSP�GLRCPPSNRQ� GLRM�RFC� JGQR�
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UGJJ� SLAMKNPCQQ� GR�P?NGBJW��8FCL�WMS� JM?B�RFC�
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*�WANT�TO�CONNECT�
A�$%���TO�AN�
"�����VIA�THE�
SERIAL� PORTS��
8HERE�DO� *�GET�A�

CABLE�AND�SOFTWARE �8ILL�THIS�
SOLUTION�ENABLE�ME�TO�USE�THE�
$%���ON�THE�"�����AS�A�
DUMMY�$%�30.�DRIVE
�GIVING�
ME�A�PHYSICAL� ICON�ON�MY�
8ORKBENCH�SCREEN
� RATHER�
THAN�A�COMMAND� LINE�DRIVEN�
INTERFACE �$AN�*�CONNECT�THE�
$%���TO�A������MULTISCAN�
MONITOR 

.ARTIN�'LEMING�
1AISLEY
�4COTLAND

.Y�SON�HAS�A�$%���� *S�THERE�
ANY�WAY�*�CAN� LINK� IT�TO�MY�
"���� � *� DONhT �EXPECT�TO�BE�
ABLE�TO� RUN�$%���SOFTWARE�ON�
THE�"����
� BUT� *�WOULD� LIKE�TO�
BE�ABLE�TO�ACCESS�DISCS� LIKE�
$%1%�� *hVE�READ�ABOUT�4ER/ET�
AND�$%����8HAT�HARDWARE�AND�
SOFTWARE�ARE� REQUIRED 

/ICK�$ULPIN�
4TALYBRIDGE
�$HESHIRE

*�WOULD� LIKE�TO�KEEP�MY

PRESENT�"MIGA
� AN�"����
� BUT�
WOULD� LIKE�TO�ADD�TO�MY�
SYSTEM�A�$%�30.�DRIVE�AND�
"("�"MIGA�THAT�WOULD�BE�ABLE�
TO�ACCESS�THE�HARD�DRIVE�ON�MY�
"������ *� HAVE�HEARD�OF�A�
PROGRAM�CALLED�4ER/ET�THAT�
CONNECTS�A�$%���TO�ANOTHER�
"MIGA�VIA�A�NULL�MODEM�CABLE�
AND�THE�SERIAL�PORTS��8OULD�MY�
"�����BE�ABLE�TO�USE�THE�
$%���AS�A�$%�30.�DRIVE �*�
MEAN
�WOULD� *� BE�ABLE�TO�COPY�
FILES�FROM�THE�$%���TO�THE�
"���� �$OULD�THE�$%���USE�
THE�FLOPPY�AND�HARD�DRIVES�OF�
MY�"�����TO� RUN�"("�
SOFTWARE 

(RANT�-AING�
&DINBURGH
�4COTLAND

5O�CONNECT�A�$%���TO�ANOTHER�
"MIGA�YOU�FIRST�HAVE�TO� BUY�
SOME�EXTRA� HARDWARE�FOR�THE�
$%���TO�GIVE� IT�A�SERIAL� PORT��
1LUG�A�NULL�MODEM�CABLE� INTO�
THIS� AND�THE�OTHER�"MIGAhS�
SERIAL� PORT
� RUN�4ER/ET�AND�THE�
TWO�CAN�EXCHANGE�DATA�AND� RUN�
SOFTWARE�FROM�EACH�OTHERhS�
STORAGE�DEVICES�� *ThS� A�BIT�SLOW
�
BUT� IThS�CHEAP�AND� IT�WORKS

WELL�� #RIAN�'OWLER�$OMPUTERS�
	c������������
�SELLS� A�$%���
"DD�0N�1ORT�FOR�_�����
� THE�
NULL�MODEM� CABLE�AND�THE�
4ER/ET�SOFTWARE�WILL� BE�EXTRA�

5O� RUN�PROGRAMS�STORED�ON�
$%�ON�YOUR�"MIGA�YOU�WOULD�
FIRST�HAVE�TO�COPY�THE� PROGRAM�
FROM�THE�COMPACT�DISC� IN� THE�
$%���TO�THE�"MIGA� 	USING�THE�
STANDARD�$OPY�COMMAND� FROM�
A�4HELL� OR�BY�DRAGGING� ICONS�ON�
THE�8ORKBENCH

� SAVING�TO�
3".
� FLOPPY�OR�HARD�DISK��5HEN�
YOU�WOULD� RUN�THEM�AS�NORMAL��
5O� RUN� PROGRAMS�STORED�ON�YOUR�
HARD�DISK�ON�THE�$%���YOU�
WOULD� HAVE�TO�COPY�THEM�FROM�
THE�HARD�DISK�TO�THE�$%��hS�
3".�DISK
� THEN� RUN�THEM� AS�
NORMAL� � �BY�DOUBLE�CLICKING�THE�
PROGRAMhS� ICON� IN�OTHER�WORDS�

,EEP� IN�MIND�THAT�YOU�WILL�
NEED�AN�EXTRA�MOUSE�TO�DRIVE�
THE� POINTER�ON�THE�$%����"H�
YES
�AND�.R�'LEMING
� *hM�AFRAID�
THE�$%���WONhT �WORK�WITH�YOUR�
�����MONITOR
� IT�CAN�BE�
CONNECTED�ONLY�TO�A�57�SET
� OR�
$#.� �������OR�1HILIPS������
MONITOR�	OR�SIMILAR
��+EFF

THE�FORMATS�OF�THE�FILES�THAT�YOU�PROVIDED
�OR�THE�
CONTENTS�OF�THE�APPARENTLY� LOST� RECORDS
� THERE� IS� NO�
WAY�TO�TELL�EXACTLY�WHICH� PARTS�OF�THE�FILE� 	OR�FILES
�
HAVE�BEEN� TRUNCATED�OR�LOST�� *hVE�NOT�HEARD�OF�ANY�
OTHER�PROBLEMS�CONNECTED�WITH�THIS�UTILITY
� BUT�TO�
MY�MIND� PESSIMISM� IS�THE�ONLY�SAFE� POLICY�� �OTHER�
USERS�SHOULD�TAKE�NOTE� IN�CASE�THIS�TURNS�OUT�TO� BE�
THE�FIRST�OCCURRENCE�OF�A�MORE�GENERAL� ,WICKBACKUP�
RELIABILITY�PROBLEM�� *F�ANYONE�ELSE�OUT�THERE� IN�
"MIGA�4HOPPER�LAND�HAD�ANY�PROBLEMS� LIKE�THIS�
WRITE� AND� LET�US�KNOW��1AUL

�($"�/ 3�./$''�"*$)"
*N� ISSUE����OF�"MIGA�4HOPPER�*� READ�A�
REVIEW�OF�"MIGA5E9��5HIS� IS�EXACTLY�
WHAT�*� NOW�NEED
� BECAUSE�*�HAVE�TO�
PRODUCE�DOCUMENTS�WITH�MATHS�
SYMBOLS�AND� *�DON�T�WANT�TO�SET�THEM�

BY�HAND� IN�A�%51�OR�81�PACKAGE
�BUT� *� HAVE�SEEN�
NO�UPDATE� REVIEWS
�NOR�ANY�ADVERTISING�FOR�IT�� *�
SUPPOSE� *� COULD�PHONE�THE�COMPANY�THAT�
PRODUCED� IT�BACK�THEN
� BUT� *� DONhT �FANCY�SPEAKING�
FOR����MINUTES�ACROSS�THE�"TLANTIC�JUST�TO�HEAR�
WHAT� *�ALREADY�KNOW�� i4ORRY
� THIS�PRODUCT� IS�NOT�
SUPPORTED�ANY�MORE�j�$AN�YOU�POINT�ME� IN�THE�
RIGHT�DIRECTION 

,ONSTANTINOS�.ARGARITIS�
"THENS
�(REECE

"MIGA5E9�IS� INDEED� STILL� PRODUCED�AND�SUPPORTED�BY�
THE� PEOPLE�WHO�WRITE� IT�� 3ADICAL� &YE�4OFTWARE
� #OX�
����
�4TANFORD
�$"������
� 64"��5HERE� IS� NO�6,�
DISTRIBUTOR�FOR� IT�THESE�DAYS
�WHICH� IS�WHY�YOU�NEVER�
SEE� IT�ADVERTISED� OR�REVIEWED� IN� 6,�MAGAZINES��+EFF

-*�" )�+'0.� !$3
*� HAVE�A�3OC(EN�3(���$�	IE�� A�
3OC(EN�1LUS
�GENLOCK�FOR�MY�"����
1LUS�� *� AM�THINKING�OF�CHANGING�IT�TO�
AN�"MIGA������WITH�A���.B�HARD�
DISK��8ILL�MY�GENLOCK�STILL� BE�

COMPATIBLE�WITH�MY�NEW�"���� � *F�NOT
�WHAT�CAN

*�DO�TO�MAKE� IT�COMPATIBLE �1LEASE�HELP
� BECAUSE�
*� DONhT �WANT�TO�SPEND�ANY�MORE�MONEY�� � *hVE�ONLY�
GOT�ENOUGH�FOR�THE�"�����

"NDREW�)UNN�
$AISTER�0N�4EA
�/ORFOLK

*T� IS�MORE�THAN� LIKELY�THAT�YOUR�3OC(EN�1LUS�GENLOCK�
WONhT �WORK�WITH�YOUR�NEW�"������ )OWEVER
� #UCKS��
BASED�7ISUAL�1RODUCTS�OFFER�A�CONVERSION� SERVICE�TO�
UPGRADE�OLDER�3OC(EN�1LUS�GENLOCKS�TO�WORK�
CORRECTLY�WITH�"MIGA�����S�� �FOR�A�FLAT�FEE�OF�_���
	INCLUDING�1�1
��:OU�CAN�GET�MORE�DETAILS�FROM�
7ISUAL�1RODUCTS
� ���(REENLANDS� -ANE
� 1RESTWOOD
�
#UCKS
� )1����26��A �������������� 'AX�� �����
�������� 6NFORTUNATELY�THIS�MEANS�THAT�YOUhLL� HAVE�
TO�SPEND�MORE�MONEY�� �BUT�AT� LEAST�YOU�WON�T�HAVE�
TO�BUY�A� BRAND�NEW�GENLOCK��(ARY

�.. (�'4�/-*0�' 
*� AM�HAVING�TROUBLE� IN�"SSEMBLY�
-ANGUAGE�PROGRAMMING�� *� CAN�CALL�
-IBRARIES
� AND�DO�GENERAL�
PROGRAMMING�TASKS
� BUT� *�CANNOT�
ACTUALLY� i USEj�ANYTHING��)OW�DO� *�

PROPERLY�USE�THE� LIBRARIES�TO�WRITE�A�PROGRAM �)OW�
DO� *� EVEN�START � *S�THERE�A�BOOK�THAT�YOU�COULD�
RECOMMEND �*� HAVE�THE� INCLUDES�AND�AUTODOCS�
3,.
� BUT�THAT�JUST�CONTAINS� LISTS�AND�NO�
EXPLANATIONS�

"LSO
� *�WOULD� LIKE�TO�GET� INTO��%�PROGRAMMING��
8OULD�BUYING�"MIGA��%�(RAPHICS�IN�#"4*$�BY�
"BACUS�HELP �8ILL�THERE�BE�A�SERIES�OF�
EXPLANATIONS�AND�TUTORIALS� IN�"4 �*�AM�QUITE�
ADEQUATE�AT�MATHS�

+AMES�4IMMONS�
4WADIINGCODE
� %ERBYSHIRE

"�TOUGH�QUESTION��"S�TO�HOW�YOU�START
�YOU� HAVE�TO�
THINK�OF�A�PROGRAM�WHICH�YOU�WOULD� LIKE�TO�WRITE
�
AND�THEN�CONSULT�THE�APPROPRIATE�DOCUMENTATION� TO�
FIND�OUT�HOW�TO�BEST�ACHIEVE�THAT�AIM��8HAT�YOU�
REALLY�NEED� IS�THE�-IBRARIES�3,.
�EDITION����5HIS�
EXPLAINS� IN�GREAT�DETAIL� EACH�OF�THE�COMPONENT

40'58"3&

$0%*/(

PARTS� IN�THE�"MIGA�04
� SUCH� AS�8INDOWS
� 4CREENS
�
(ADGETS
� THE�&XEC�AND�SO�FORTH�� 6NFORTUNATELY�FOR�
ASSEMBLY� LANGUAGE� PROGRAMMERS
�MOST�OF�THE�
EXAMPLES�ARE�GIVEN� IN�$
� SO�A�BASIC�UNDERSTANDING�
OF�$� IS� REQUIRED� IN�ORDER�TO�MAKE�THE�BEST�OF�THE�
BOOK��5HE� -IBRARIES�BOOK� IS�QUITE�EXPENSIVE
� AT�
AROUND� ���POUNDS
� BUT� IT� IS�THE� BEST� REFERENCE�
GUIDE�YOU�CAN�GET�ON�THE�SUBJECT�OF�THE�"MIGA�

"S�FOR�THE��%�PROBLEM
�"MIGA��%�(RAPHICS�IN�
#"4*$�IS� LIKELY�TO� HELP�YOU�BEST� IF�YOU� INTEND�ON�
WORKING�IN� #"4*$��5RANSLATING�#"4*$�TO�ASSEMBLY�
LANGUAGE� IS�TOUGH
� ALTHOUGH�SOME�OF�THE�BASIC�
CONCEPTS�WILL�CARRY�ACROSS�� .OST� LARGE�BOOKSHOPS�
WILL� SELL� BOOKS�ON� COMPUTER�GRAPHICS
� AND��%�
COMPUTER�GRAPHICS
� AND�DESCRIBE�THE�MATHS�BEHIND�
THEM� IN�GREATER�DETAIL��5HIS� INFORMATION
� TOGETHER�
WITH� THE�DATA� IN�THE�-IBRARIES�BOOK�ON�DRAWING�
GRAPHICS�SHOULD�GET�YOU�WELL� ON�YOUR�WAY�

6NLESS�SPEED� IS� INCREDIBLY� IMPORTANT�TO�YOU
� *�
WOULD�SERIOUSLY�RECOMMEND�CONSIDERING�USING� g$h
�
OR�SOME�OTHER�COMPILED�HIGH� LEVEL� LANGUAGE
� AS�A�
LANGUAGE�FOR�THIS�SORT�OF�THING
� AS� IT�S�EASIER�AND�
QUICKER�TO�PROGRAM�AND� REMOVES�SOME�OF�THE� PAIN�
OF�DEALING�WITH� FLOATING�POINT�NUMBERS
�WHICH� ARE�A�
PAIN�TO�DO� IN�ASSEMBLY�LANGUAGE�� g$h� ALSO�GIVES�YOU�
ACCESS�TO� LOTS�OF�MATHEMATICAL�FUNCTIONS�WHICH�CAN�
HELP�YOU��(OOD� LUCK�� 5OBY

- ��++-�$.�'
"FTER� READING�THE�TEST�YOU�DID�ON�THE�
5RI�$ODE�3(#�TO�VIDEO�CONVERTER�IN�
"4��� �*hD� LIKE�YOU�TO�DO�A�SIMILAR�
APPRAISAL�OF�(71hS�(�-OCK�	IE�� QUALITY�
OF�COMPOSITE�� �:�$�AND
� IN�

PARTICULAR
� COMPONENT�OUTPUT
�
%�-ATHAM
�

.ACCLESFIELD
�$HESHIRE
*� REVIEWED�(�-OCK�WAY�BACK� IN�"MIGA�4HOPPER����
AND�AT�THE�TIME� *�WASNhT�WILDLY�ENTHUSIASTIC�ABOUT�
THE�(�-OCK
� THOUGH�THIS�WAS�MORE�BECAUSE�OF�ITS�
COST�AT�THE�TIME�AND�THE�WAY� IT�WORKED� RATHER�THAN�
THE�QUALITY�OF�ITS�VIDEO�OUTPUTS�� )OWEVER
�(�-OCK�
DOES�NOT�HAVE�A�COMPONENT�OUTPUT�	IF�YOU�ARE�
REFERRING�TO�A�:$R$B�COMPONENT�SIGNAL� SUCH�AS� IS�
USED� IN� #ETACAM�SYSTEMS
� FOR�EXAMPLE
�SO� *hM�
AFRAID� *� CANhT�ACTUALLY�TELL�YOU� HOW�GOOD�SUCH�A�
COMPONENT�OUTPUT� IS��5HE�COMPOSITE�AND�:�$�
SIGNALS�WERE�ABOUT�WHAT�YOU�WOULD�EXPECT�FROM�A�
UNIT�AT�THIS�PRICE�� �NOT�THE�BEST
� BUT�CERTAINLY�GOOD�
ENOUGH�FOR�AT�LEAST�SEMI�PRO�WORK��(ARY

' �1 � $/�*0/
$OULD�YOU�EXPLAIN�HOW�TO�HAVE�MY�
MOST�OFTEN�USED� PROGRAMS�AVAILABLE�
TO� gDOUBLE�C LICK h�STRAIGHT�FROM�THE�
MAIN�8ORKBENCH�WINDOW�

"NDY�#ETESTA�
4PONDON
�%ERBY�

+UST�SELECT�THE� ICON�AND�THEN�CHOOSE�-EAVE�0UT�
FROM�THE� g*CONSh�MENU��1AUL

$)�'0� � '$�-�-$ .
*� RECENTLY�PURCHASED�A�COPY�OF�YOUR�
BOOK�$OMPLETE�"MIGA�$��)AVING�HAD�
MY�APPETITE�WHETTED
� *�STARTED�TO�
LOOK�FOR�MORE� INFORMATION�ON�THE�
$OMMODORE� *NCLUDE� LIBRARIES�SUPPLIED�

WITH�THE�BOOK��8HEN� *� NOTICED�THAT�YOUR�MAGAZINE�
WAS�RUNNING�A�$�TUTORIAL� *� DECIDED�TO�BUY� IT��.Y�
PROBLEM� RELATES�TO�YOUR�"PRIL� ISSUE
�WHERE�SOME�
CODE�FOR�USING�A�FILE� REQUESTER�WAS�SHOWN�� *� HAD�
DIFFICULTIES�COMPILING�THIS�CODE
� AND� *� NOTICED�THE�
ARTICLE� REFERRED�TO�A�FILE�CALLED�AMIGA�LIB
�WHICH� *�
CANhT �FIND�ANYWHERE��5HEREFORE


���8AS�THE�AMIGA�LIB�FILE�SUPPOSED�TO�BE

��
����	������> �
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FROM�THE� LINE�
�IU<LKEJPAN�����

R=NE=>HA<����PAIL�

�
T � IS�VERY�TIME�CONSUMING�TO�MOVE� INFORMATION�
AROUND�� *NSIDE�YOUR�COMPUTER�INFORMATION� IS�
MOVING�AROUND�CONTINUOUSLY
� FROM�DISK�TO �

MEMORY
�MEMORY�TO�MEMORY�AND�SO�FORTH��5HE�
"MIGA� IS�A�COMPLEX�BEAST
� AND�MANY�PROGRAMS�
HAVE�ACCESS�TO�THE�SAME�DATA�AS�OTHERS��"S�YOU�
CAN� IMAGINE
� IF�WE�HAD�EIGHT�PROGRAMS�THAT�ALL�
REQUIRED�ACCESS�TO�CERTAIN� INFORMATION�HELD� IN�A�
��,�BLOCK�OF�MEMORY
� IT�WOULD� BE�EXTREMELY�
WASTEFUL�FOR�EACH�ONE�TO�HAVE� ITS�OWN�COPY�OF�IT��
/OT�ONLY�WOULD����,�OF�MEMORY�BE�WASTED
� BUT�A�
CONSIDERABLE� LENGTH�OF�TIME�WOULD�BE� INVOLVED� IN�
MAKING�THOSE�COPIES� IN�THE�FIRST�PLACE��0,
�SO�
WHAT�IS�THE�MORAL�OF�THIS�STORY �8ELL
� IN�SITUATIONS�
LIKE�THE�ABOVE�EXAMPLE
� IT�MAKES�MORE�SENSE�FOR�
THERE�TO�ONLY�BE�THE�ONE�BLOCK�OF�INFORMATION
�AND�
FOR�EACH�PROGRAM�THAT�WANTED�TO�USE�IT�TO�BE�TOLD�
WHERE� IT�IS
�TO�GET�A�10*/5&3�TO� IT�

$� IS� AN� INTERESTING� LANGUAGE
� IT�GIVES�THE�MOST�
AMAZING�SCOPE�FOR�MAKING�SERIOUS�ERRORS
� AND�QUITE�
A� LARGE�CHUNK�OF�THESE�ERRORS� ARE�POINTER�RELATED��
1OINTERS�ARE�AN� INTEGRAL� PART�OF�THE�$�PROGRAMMING�
LANGUAGE
� SO� IT�S�ALMOST�IMPOSSIBLE�TO�WRITE�A�
PROGRAM� LARGER�THAN�A�FEW� LINES�WITHOUT�USING�
POINTERS� IN� SOME�FORM�OR�ANOTHER��1OINTERS�ARE�ALSO�
ONE�OF�THE�SINGLE�MOST�DIFFICULT�CONCEPTS�FOR�
BEGINNERS�TO�FULLY�GRASP�� 1ROGRAMMERS�THAT�HAVE�
PREVIOUSLY�USED� LANGUAGES�SUCH� AS� #"4*$�WILL� NOT�
HAVE�HAD�THE� NEED�TO�DEAL� IN� POINTERS�ON�SUCH�A�
LEVEL� AS�THEY�WILL� IN�$��4O
� LET�S�DISCUSS�POINTERS� IN�
GREATER�DETAIL� AND�TRY�AND� REMOVE�SOME�OF�THE�
MYSTERY�OF�THEM��8HAT�EXACTLY�IS�A�POINTER �8ELL
� IN�
ITS�SIMPLEST�FORM
� A�POINTER� IS�A�NORMAL�VARIABLE�
WHICH�CONTAINS�A�SPECIAL�VALUE��"�MEMORY�ADDRESS��
5HIS�MEMORY�ADDRESS� IS�WHERE�SOME� INFORMATION� IS�
STORED
� THE�POINTER�ACTUALLY� i POINTS�� TO�THE�DATA��
-EThS�WHIP�UP�A�QUICK�EXAMPLE�TO�HELP� ILLUSTRATE�
THIS�

�EJ?HQ@A��OP@EK�D��

RKE@�I=EJ	RKE@


[
HKJC�IU<R=NE=>HA�������

HKJC��IU<LKEJPAN�

IU<LKEJPAN����IU<R=NE=>HA�

�IU<LKEJPAN�����

LNEJPB	�,U�R=NE=>HA�EO��H@:J�
�IU<R=NE=>HA
��

NAPQNJ�

]
*F�YOU�TYPE� IN
� COMPILE�AND� RUN�THE�ABOVE�PROGRAM
�
YOUh LL�OBSERVE�THAT�THE�VALUE�THAT� IS�SHOWN�ON�THE�
SCREEN� IS��
� NOT���� AS�YOU�MIGHT�EXPECT��"S�YOU�
CAN�SEE
�WE�DECLARE�THE�VARIABLE�MY@VARIABLE� AS�A�
LONG�INTEGER
� AND�ASSIGN� IT�THE�VALUE�����8E�THEN�
DO�NOT�APPEAR�TO�DIRECTLY�ALTER�THE�VALUE�OF�THAT�
VARIABLE� AT�ALL
� AND�YET
�WHEN�WE�SHOW� IT�ON�THE� LAST�
LINE
� IT� IS� ���8ELL
� IT�DOESNhT�TAKE�A�GENIUS�TO�GUESS�
THAT�POINTERS�ARE�GUILTY
� AND�THAT�THE��� IS�COMING

0,
� SO�WHAT�EXACTLY�HAS� HAPPENED � -ET�S�GO�BACK�
TO�THE�SECOND� LINE�OF�THE�PROGRAM
�WHERE�WE�
DECLARE�A�VARIABLE�CALLED�MY@POINTER�
HKJC��IU<LKEJPAN�

5HIS�DEFINES�A�VARIABLE�CALLED� iMY@POINTERj�WHICH� IS�
A�POINTER�TO�A� LONG�INTEGER�� *T�DOES�NOT�ACTUALLY�
CONTAIN�A� LONG�INTEGER
� IT�CONTAINS�A�MEMORY�
ADDRESS�WHERE�ONE�MIGHT�BE�FOUND�� 5HE� �� SYMBOL�
MAKES�THIS�VARIABLE�A� POINTER��8E�CAN�APPLY�THE� ��
SYMBOL� TO�ANY�VARIABLE�TYPE� IN�THIS�WAY
�AS�WEhLL� SEE�
LATER�ON�� *NITIALLY
�WE�HAVE�NOT�ASSIGNED�OUR�POINTER�
A�VALUE�� /OT� INITIALISING�POINTERS� IS�ONE�OF�THE�WAYS�
IN�WHICH�YOU�CAN�GO�SERIOUSLY�WRONG
�WE�LL�DISCUSS�
THAT�WHEN�WE�DEAL�WITH�COMMON� POINTER�PITFALLS��
0NE� LINE�FURTHER�DOWN
�WE�ASSIGN� A�VALUE�TO�THE�
POINTER�
IU<LKEJPAN����IU<R=NE=>HA�

*F�YOU� READ�THE�AMPERSAND� SYMBOL���AS� gTHE�
ADDRESS�O F
�THEN�YOU�CANhT�GO�FAR�WRONG�
IU�<LKEJPAN���PDA�=@@NAOO�KB�IU<R=NE=>HA�

gMY@POINTERh� NOW�CONTAINS�THE�ADDRESS�OF�THE� LONG�
WORD�VARIABLE� gMY@VARIABLEh�� �A�POINTER�TO� IT��5HE�
LINE�WHICH�ACTUALLY�THEN�DOES�THE�MAGIC� AND�
CHANGES�MY@VARIABLE�FROM� ���TO��� IS�THIS�
�IU<LKEJPAN�����

*N�THIS�CASE
� READ�THE� �� AS� gTHE�VALUE�POINTED�TO�
BYh 
� SO�WE�HAVE�
PDA�R=HQA�LKEJPA@�PK�>U�IU<LKEJPAN�����

4INCE�WE�ARE�POINTING�DIRECTLY�AT�THE�MEMORY�
LOCATION�WHERE�MY@VARIABLE�HAS� ITS�VALUE�STORED
�WE�
CAN�DIRECTLY�MANIPULATE� IT� IN�THIS�MANNER�� *N�FACT
�
ANY�OPERATION�WE�CAN�PERFORM�ON�THE�VARIABLE� ITSELF
�
WE�CAN�PERFORM�USING�THE�POINTER�TO� IT�� FOR�EXAMPLE�
EB� 	�IU<LKEJPAN�����
�LNEJPB	�5=HQA�S=O��:J�
�

/OW�WE�HAVE�A�VERY�BASIC� UNDERSTANDING�OF�
POINTERS
� LET�S�JUST�LOOK�AT�A� SIMPLE� REAL� LIFE�
APPLICATION�� -ET�S�WRITE�A�FUNCTION�WHICH�EXCHANGES�
THE�CONTENTS�OF�TWO� LONG�INTEGER�VARIABLES��
#EGINNERS�VERY�OFTEN�WRITE�THIS�SORT�OF�FUNCTION�A�BIT�
LIKE�THIS�
�EJ?HQ@A��OP@EK�D�

RKE@�AT?D=JCA	HKJC
� HKJC
�

RKE@�I=EJ	RKE@


[
HKJC�R=NE=>HA<H�������

HKJC�R=NE=>HA<�������

AT?D=JCA	R=NE=>HA<H
�R=NE=>HA<�
�

LNEJPB	�����0 �� ! � +� 1��H@:J�
� R=NE=>HA<H
�

R=NE=>HA<�
�

]

RKE@�AT?D=JCA	HKJC�R=NE=>HA<H
� HKJC�R=NE=>HA<�


[
HKJC�PAIL�

PAIL���R=NE=>HA<H��

R=NE=>HA<H���R=NE=>HA<��

NAPQNJ�

]
*F�YOU� COMPILE�AND� RUN�THIS� PROGRAM
�YOU�WILL� NOTICE�
THAT�THE�FUNCTION� gEXCHANGEh� DOES�NOTHING
� AND�
VARIABLE���AND���REMAIN�UN�EXCHANGED��8ELL
� THAThS�
NOT�ENTIRELY�TRUE�� EXCHANGE�DOES� INDEED� EXCHANGE�
THE�VARIABLES�� #UT�IT�EXCHANGES� ITS�OWN�COPIES�OF�
THEM
�THEREFORE�NOT�EFFECTING�THE� PARENT�ONES��5HIS�
SOUNDS� LIKE� A�JOB�FOR�POINTERS�� *F�WE�WERE�TO�PASS�
10*/5&34�TO�THE�VARIABLES� IN� QUESTION� INSTEAD
�
THEN�WE�COULD�DIRECTLY�MANIPULATE�THEM�� -ET�S�
MAKE�A�SMALL� CHANGE�TO�THE�EXCHANGE�FUNCTION� SO�
THAT� IT� LOOKS� LIKE�THIS�
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/OW�WE�ARE�SAYING�THAT�THE�TWO�PARAMETERS�OF�THIS�
FUNCTION� ARE�POINTERS�TO� LONG� INTEGERS��8E�THEN�
SWAP�THE�VALUES�OVER
� AND� RETURN�FROM�THE�FUNCTION��
4INCE�WE�HAVE�POINTERS�TO�THE�PARENT�VARIABLES
�WE�
ARE�DIRECTLY�ALTERING�THEM
� RATHER�THAN�OUR�OWN� LOCAL�
COPIES��"�CHANGE�TO�OUR�FUNCTION� IN�THIS�WAY�ALSO�
REQUIRES�A�CHANGE� IN�THE�WAY� IN�WHICH�WE�CALL� IT
� AS�
OF�COURSE�WE�NOW�HAVE�TO� ACTUALLY�PASS�THE�
FUNCTION�POINTERS�TO�THE�VARIABLES�WE�WISH�TO�SWAP
�
RATHER�THAN�THE�VARIABLES�THEMSELVES�
AT?D=JCA	�R=NE=>HA<H
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8E�ARE�PASSING� gTHE�ADDRESS�O F�VARIABLE@L�AND�
gTHE�ADDRESS�O F� VARIABLE@�� IN��0NE�OTHER�SMALL�
CHANGE�TO�THE�PROGRAM� IN� ORDER�TO�MAKE� IT�RUN�
PROPERLY�NOW
� IS�TO�ALTER�THE�FUNCTION�PROTOTYPE�FOR�
THE�EXCHANGE	
�FUNCTION�AT�THE� START�OF�THE� PROGRAM�
BEFORE�MAIN2�TO�
RKE@�AT?D=JCA	HKJC��
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5HIS�DEFINES�EXCHANGE�AS�A�FUNCTION�WHICH�DOES�NOT�
RETURN�A�VALUE
� BUT�TAKES�TWO� POINTERS�TO� LONG�
INTEGERS�AS�PARAMETERS��5HE� gEXCHANGE�VARIABLESh�
PROGRAM�WILL� NOW�FUNCTION� CORRECTLY�� -ET�S� LOOK�AT�
ANOTHER�EXAMPLE�AND�WRITE� A�PROGRAM�WHICH�
CONVERTS�A� STRING�OF�ALPHABETICAL� CHARACTERS�TO�
LOWER�CASE�
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5FGQ�QFMSJB� ?NNC?P�PC?QML?@JW�QRP?GEFRDMPU?PB� LMU��
'GPQR�UC�BCDGLC� ?L�?PP?W�MD�AF?P?ARCPQ�� �SN�RM�?�
K?VGKSK�MD�����CJCKCLRQ�� �RFCL�UC�BCDGLC� ?�
NMGLRCP�MD�RWNC� fAF?Pg
�UFGAF�KC?LQ�RF?R� GR�UGJJ� NMGLR�
RM�?�AF?P?ARCP�QMKCUFCPC� GL�KCKMPW��8C�RFCL�
AMNW�?�QRPGLE� GLRM� MSP�RCQR�QRPGLE�AMLR?GLGLE�QMKC�
A?NGR?JQ
� SQGLE�RFC�QRPANW2�DSLARGML
�UFGAF�AMa
GLAGBCLR?JJW�F?Q�RFC� NPMRMRWNC�
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� ?D=N� �OKQN?A
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*R�Q�OSGRC�QGKNJC�� �GR�R?ICQ�RUM� NMGLRCPQ�RM�QRPGLEQ
�
RFCL�AMNGCQ�MLC�RM�RFC�MRFCP�AF?P?ARCP�@W�
AF?P?ARCP
� ?LB� PCRSPLQ�?� NMGLRCP�RM�RFC�BCQRGL?RGML�
QRPGLE��8C�AMSJB�UPGRC�MSP�MUL�QRPANW�TCPW�C?QGJW�
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/C?R� GQLgR� GR �8C�AMNW�MLC�AF?P?ARCP�DPMK�RFC�
QMSPAC� QRPGLE�RM�RFC�BCQRGL?RGML
� ?LB� GLAPCKCLR�RFC�
RUM�NMGLRCPQ�QM�RF?R�RFCW�NMGLR�RM�RFC�LCVR�
AF?P?ARCP�� *D�RFC�T?JSC�AMNGCB�U?Q� ?��
� RFCL�UC�
F?TC�AMKC�RM�RFC�CLB�MD�RFC� QRPGLE
� ?LB�RFC�
DSLARGML� PCRSPLQ�

"LWU?W
� *� BGEPCQQ�� -CR�Q�ECR�@?AI�RM�MSP�
NPMEP?K�UFGAF�K?BC�?JJ�RFC�AF?P?ARCPQ� JMUCP�A?QC��
"DRCP�UC�AMNW�?�QRPGLE�?APMQQ
�UC�K?IC�RFC�NMGLRCP�
A>NMGLRCP�NMGLR�RM�RFC�DGPQR�AF?P?ARCP�GL�RFC� ?PP?W��
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8C�A?L� GL� D?AR�QGKNJGDW�RFC� ?@MTC�RM�HSQR���
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���� ?JRFMSEF� RFC�DGPQR�MLC� GQ�KSAF�C?QGCP�RM� PC?B�
?LB� SLBCPQR?LB
� ?LB�WMSgPC� JCQQ� JGICJW�RM�ECR�
AMLDSQCB� @CRUCCL� NMGLRCPQ� ?LB� PC?J�T?JSCQ��5FC�
QCAMLB�MLC�UMPIQ�@CA?SQC�UC�?PC�BC?JGLE�UGRF� ?L�
?PP?W�?LB
�UFCL�SQCB� GL�RFGQ�U?W
� GR� GQ� ?QQSKCB�
RM�KC?L�?�NMGLRCP��5FCL�UC�BM�RFC�?ARS?J�UMPI�
GRQCJD
� ?LB�AF?LEC�?LW�SNNCP�A?QC�AF?P?ARCPQ�RM�
JMUCP�A?QC�
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5FC�UFGJC� JMMN�UMPIQ� @CA?SQC�?LW�T?JSC�UFGAF� GQ�
LMR�XCPM� GQ�?QQSKCB�RM�@C�RPSC
� QM� GD�UC�Q?W�UFGJC

#�+ ('��.,-"' 
"SRM%MA�� �RFC�@?QGA�BMASKCLR?RGML�ML�RFC�
MNCP?RGLE�QWQRCK�DSLARGMLQ�NPCQCLR�ML� RFC�
"KGE?�� *R�GQ�?T?GJ?@JC�ML� N?NCP� GL�RFC�DMPK�MD�RFC�
0KI� )AMJ= H�+ =JP= H�� 'J ? HP@AN �� J@ ��POK"K?N��
#@ EOEKJ � � �� NS@JGQFCB�@W�"BBGQGML�8CQJCW
� MP� GL�
CJCARPMLGA�DMPK�?Q� N?PR�MD�RFC��I EC= � ,=OEQA �
"AQA HKLA MN � )EO�
#"4*$�� �#CEGLLCPQ�"JJ�NSPNMQC�4WK@MJGA�
*LQRPSARGML�$MBC��"�B?RCB�AMKNSRCP� J?LES?EC��
*RgQ�TCPW�QGKNJC�RM� JC?PL�?LB�SQC
� @SR�LMR�
PCAMKKCLBCB�DMP�QCPGMSQ�NPMEP?KKGLE�R?QIQ�

	�A>NMGLRCP

� RFC�AF?P?ARCP�NMGLRCB�RM� @W�A>NMGLRCP�
GQ� PC?B
�?LB� GD�GR� GQ�LMR�XCPM
� RFC�UFGJC� JMMN�
F?NNCLQ��4GLAC�QRPGLEQ�?PC�RCPKGL?RCB�UGRF�?�XCPM
�
?Q�QMML� ?Q�UC� PC?AF�RFC�CLB
� RFGQ�UGJJ�CT?JS?RC�RM�
'"-4&
� ?LB�RFC� JMMN�UGJJ� CLB��8C�RFCL�SQC�?L� *'�RM�
QCC� GD�RFC�AF?P?ARCP� GQ�@CRUCCL�"�?LB�;�� *D�GR� GQ
�UC�
?BB����RM� GR
�UFGAF�F?Q�RFC�CDDCAR�MD�AMLTCPRGLE� GR�RM�
JMUCP�A?QC�� 'GL?JJW
�UC�?BB�MLC�RM�MSP�NMGLRCP�QM�
RF?R� GR�NMGLRQ�RM�RFC�LCVR�AF?P?ARCP�GL�RFC�QRPGLE��
8FGJQR�UCgPC�?R�RFGQ� NMGLR
� RFCPC� GQ� GL�D?AR�?�$�
DSLARGML� DMP�AFCAIGLE�GD�?�AF?P?ARCP�GQ�SNNCP�MP�
JMUCP�A?QC�� *D�WMS� GLAJSBC�RFC�DGJC�ARWNC�F
� RFCL�WMS�
F?TC�?AACQQ�RM�DSLARGMLQ�QSAF�?Q� h GQJMUCP2i� ?LB�
h GQSNNCP	
i�UFGAF� PCRSPL�536&�MP�'"-4&�BCNCLBGLE�
ML�RFC�AF?P?ARCP�T?JSC� N?QQCB�RM� GR�� *L�MSP�CV?KNJC�
?@MTC
�UC�AMSJB� AF?LEC�RFC� *'�JGLC�RM� PC?B�
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"�KSAF� LC?RCP�PCQSJR
� ?LB�MD�AMSPQC
� WMS�PC� JCQQ�
JGICJW�RM�F?TC�K?BC�CPPMPQ�

4M�NMGLRCPQ�?PC�OSGRC�QGKNJC�MLAC�WMS�
SLBCPQR?LB�RFC�SQ?EC�MD�RFC� �� ?LB���QWK@MJQ��"Q�
NPCTGMSQJW�KCLRGMLCB
� GR�Q� @CQR�RM�?ARS?JJW�PC?B�RFC�
QWK@MJQ� ?Q�UF?R�RFCW�KC?L��5F?R�U?W�WMSP�KGLB�
FCJNQ�WMS�RM�SLBCPQR?LB�RFC� NPMEP?KKGLE�DJMU��"�
@PGCD�PCKGLBCP�

k � 3C?B�RFC�?KNCPQ?LB�QWK@MJ���?Q� fRFC�
?BBPCQQ�MDg �

k � 3C?B�RFC� �� ?Q� fRFC�T?JSC�NMGLRCB�RM�@W��
"DRCP�?�UFGJC�MD�BMGLE�RFGQ
� SLBCPQR?LBGLE�UFGAF

BMCQ�UF?PR
� ?LB�UFCPC�RM�SQC� GR�@CAMKCQ�KSAF�
KMPC� QRP?GEFRDMPU?PB�� $�NPMEP?KQ�SQGLE�RFC�"KGE?�
MNCP?RGLE�QWQRCK
� RM�BM�CTCL� QGKNJC�MNCP?RGMLQ�
QSAF�?Q�MNCLGLE�?�DGJC
� MP�MNCLGLE�?�UGLBMU�MP�
CTCL�?JJMA?RGLE�QMKC�KCKMPW
� ?PC�H?K� N?AICB�DSJJ�
MD�NMGLRCP�PCDCPCLACQ
� QM�?�EMMB�RFMPMSEF�
SLBCPQR?LBGLE� GQ� ?@QMJSRCJW�LCACQQ?PW��8CgTC�BC?JR�
UGRF� NMGLRCPQ�RM�LMPK?J�T?PG?@JC�RWNCQ
� @SR�UFCL�
NPMEP?KKGLE�RFC�"KGE?
�KMPC�MDRCL� RF?L�LMR
�WMS�
UGJJ� @C�BC?JGLE�GL� NMGLRCPQ�RM�QRPSARSPCQ��5FGQ�@PGLEQ�
SQ�@?AI�RM�RFC�DGPQR�N?P?EP?NF�MD�RFGQ�KMLRFgQ�$�
1PMEP?KKGLE�� �UFCPC�UC�BCQAPG@CB�FMJBGLE�?�
NMGLRCP�RM� GLDMPK?RGML� P?RFCP�RF?L�AMNWGLE� GR�
?PMSLB��5FGQ� PCDJCARQ� GL�KMQR�MD�RFC�"KGE?�QWQRCK�
A?JJQ�� 'MP�CV?KNJC
� RM�MNCL�?�UGLBMU�SQGLE�RFC�
GLRSGRGML�JG@P?PWgQ� h0NCL8GLBMU2��UC�UMSJB�
NPCN?PC� ?�QRPSARSPC�AMLR?GLGLE� GLDMPK?RGML� ?@MSR�
RFC�?NNC?P?LAC� ?LB�DSLARGML�MD�MSP�UGLBMU
� ?LB�
RFCL� N?QQ�?�NMGLRCP�RM�RF?R�QRPSARSPC�RM�RFC�
MNCP?RGLE�QWQRCK
�UFGAF�UGJJ� RFCL�?AACQQ� GR�RM�ECR�
RFC� GLDMPK?RGML�RF?R� GR�LCCBQ�RM�MNCL� RFC�UGLBMU�� *D�
UC�N?GLQR?IGLEJW�N?QQCB� = HH�MD�RFC� GLDMPK?RGML� GL
�
UC�UMSJB�CLB�SN�UGRF� ?�DSLARGML�UGRF� QM�K?LW�
N?P?KCRCPQ� GR�UMSJB� @C�PGBGASJMSQ�
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"LB�CTCL�UGRF�RFGQ�UCgTC� PCQMPRCB�RM�SQGLE�?�
NMGLRCP�RM� NMGLR�RM�?�QRPGLE�UFGAF�AMLR?GLQ�RFC�RGRJC�
MD�RFC�UGLBMU�� *D�UCgB� F?TC� N?QQCB�ML�RFGQ�UC�
KGEFR�F?TC�F?B�RM�F?TC�N?QQCB� C?AF�AF?P?ARCP� GL�
MLC�?R�?�RGKC���� ?�FGEFJW�SLNJC?Q?LR�NPMQNCAR��"Q� GR�
?ARS?JJW�GQ
�0NCL8GLBMU�GQ�?�UFMJC�@SLAF�QGKNJCP��
)CPC� GQ�RFC�DSLARGML�NPMRMRWNC�DMP�0NCL8GLBMU	
�
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8C�N?QQ�0NCL8GLBMU2�?�NMGLRCP�RM�?�DSJJW�
GLGRG?JGQCB�/CU8GLBMU�QRPSARSPC
� ?LB� GR�	FMNCDSJJW
�
UGJJ� MNCL�RFC�UGLBMU
�?LB� RFCL� N?QQ�SQ�@?AI�?�
NMGLRCP�RM�?�8GLBMU�QRPSARSPC
� MP��� GD�GR�D?GJCB��8C�
RFCL� ICCN�RFGQ� NMGLRCP�QMKCUFCPC�Q?DC
� ?LB�OSMRC�
GR�UFCL�UC�LCCB�RM�NCPDMPK�?�UGLBMU�MNCP?RGML� QM�
RF?R�RFC�MNCP?RGLE�QWQRCK�ILMUQ�UFGAF�UGLBMU�UC�
KC?L��8FCL�UC�U?LR�RM�AJMQC� GR
�UC�HSQR�SQC�
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0RFCP�RF?L�"QQCK@JW� J?LES?EC�NPMEP?KKGLE
�$�
GQ� NPCRRW�KSAF�RFC�MLJW�AMKKML� AMKNSRCP�
J?LES?EC�UFGAF�EGTCQ�WMS� QSAF� ?� NMUCP�MD�
AMLRPMJ� MTCP�NMGLRCPQ� GL�RFGQ�U?W�� 4SAF�
ECLCPMQGRW�ML�$�Q�N?PR�GQ� LMR�?JJ�EMMB�LCUQ�MD�
AMSPQC�� �GR�LCTCP� GQ�� $� GQ�OSGRC� ?� JMU� JCTCJ�
J?LES?EC�ML�RFC�EPC?R�QA?JC�MD�RFGLEQ� ?LB
� ?Q�
QSAF
� GR�A?L� @C�OSGRC�C?QW�RM�K?IC�QCPGMSQ�
CPPMPQ�UFCL� SQGLE�NMGLRCPQ�� *L�?JKMQR�?JJ�A?QCQ
�
GR�GQ�CGRFCP�?�A?QC�MD�KGQR?ICL� GBCLRGRW�
	GLAMPPCARJW�SQGLE�?� NMGLRCP

� MP�LMR� GLGRG?JGQGLE�
NMGLRCPQ�AMPPCARJW�?LB�SQGLE�MLC�UFGAF� NMGLRQ�RM�
RFC�UPMLE�NJ?AC�� 4GLAC�NMGLRCPQ�A?L� NMGLR�RM� =JT �
?PC?� GL�KCKMPW
� GD�WMS� NSR�?� P?LBMK�T?JSC� GLRM�
MLC�?LB�RFCL�QRMPCB�?�XCPM�RFCPC
�WMS�?PC�
CDDCARGTCJW�R?IGLE� P?LBMK� NMR�QFMRQ� GLRM�WMSP�
KCKMPW�� :MS�KGEFR�@C� JSAIW
� ?LB�FGR�?L� SLSQCB�
@GR�� 0L�RFC�MRFCP�F?LB
�WMS�KGEFR�LMR�@C�RF?R�
JSAIW�?LB�AMPPSNR�WMSP�F?PB�BPGTC
� QMSPAC�AMBC
�
MP�AP?QF�WMSP�AMKNSRCP�� �RFC� JGQR�MD�NMQQG@JC�
L?QRW�MSRAMKCQ� GQ
� Q?BJW
�CLBJCQQ��4M�EPC?R�
A?PC�KSQR�@C�R?ICL�UFCL�SQGLE�RFCK��5FC�KMQR�
AMKKML�RUM�CPPMPQ�UFCL�SQGLE�NMGLRCPQ�?PC�
BCQAPG@CB�@CJMU�
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RFC�QR?AI�@CDMPC�� *D�WMS�U?LR�?� NMGLRCP�RM�QR?PR�
UGRF� ?�T?JSC�MD�XCPM
� N A O�GR�RM�XCPM�

.GQA?JASJ?RGLE�NMGLRCP�MDDQCRQ��?LMRFCP�
AMKKML� NPM@JCK�UGRF� NMGLRCPQ� GQ�DMPECRRGLE�
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h JMLEi 
� BCAJ?PCB� JGIC�RFGQ�
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HY�BOTHER�WITH�BACKGROUNDS
�YOU�MAY�
ASK�YOURSELF �8ELL
� IMAGINE�YOUhVE�
JUST�GOT�THE�JOB�OF�MAKING�A�

PRESENTATION�TO�YOUR�LOCAL�$HAMBER�OF�$OMMERCE�
TO�EXPLAIN�WHY�YOUR�TOWN�NEEDS�TO�GET�TO�GRIPS�
WITH�THE�PROSPECTS�OF�EXPORTING�GOODS�TO�THE�
EMERGING�EX�4OVIET�NATIONS��:OU�ALREADY�KNOW�
THAT� IT�S �GOING�TO�BE�"MIGA�BASED
� BUT�YOUhVE�
DONE�A�FEW�TESTS�AND�THE�RESULTS�DONhT �LOOK�
GOOD���� PLAIN�TEXT�ON�A�PLAIN�BACKGROUND�CERTAINLY�
ISNhT �VERY�EYE�CATCHING��4O�WHAT�DO�YOU�DO �.AKE�
SOME�BACKGROUNDS
� THA ThS�WHAT
�AND�USE�THEM�TO �
SPICE�UP�YOUR�PRESENTATION�GRAPHICS��5HEN�YOU�CAN�
OUTPUT�YOUR�NEW�LOOK� IMAGES�TO�VIDEO
� USE�THEM�
IN�%51�WORK
� FOR���MM�SLIDE�PRODUCTION�OR�FOR�
WHATEVER�OTHER�PURPOSE�YOU�NEED�THEM�FOR�

#UT�HOW�TO�MAKE�THE�BACKGROUNDS �0R�INDEED�
DO�THEY�HAVE�TO�BE�MADE�AT�ALL �1ERHAPS�THEREhS�AN�
OFF�THE�PEG�SOLUTION� READILY�AVAILABLE �'ROM�GRADIENT�
FILLS�TO�+1&(� IMAGES
� DIGITISED�VIDEO�STILLS�TO��%�
SPECIALS
� THERE�ARE�MANY�WAYS�TO�MAKE�AND�UTILISE�
BACKGROUNDS�� .OSTLY
� BACKGROUNDS�WILL� BE�USED�FOR�
�%�AND��%�ANIMATION
� DESKTOP�PRESENTATION
�VIDEO�
CAPTIONS�AND�TITLING�PURPOSES
� BUT�THEREhS�ALSO�
SCOPE�FOR�USING�THE� RESULTS� IN�DESKTOP�PUBLISHING�
AND�EVEN� SOME� PROGRAMMING�APPLICATIONS��8HAT�
FOLLOWS� IS�A�ROUND�UP�OF�SOME�OF�THE�WAYS�OF�
PRODUCING�OR�OBTAINING�BACKGROUND� IMAGES
� ALL� OF�
WHICH�CAN�HELP� IMPROVE�YOUR�IMAGE�

/# � +�$)/�.*'0/$*)
*hD� HAZARD� A�GUESS�THAT�EVERY�"MIGA�OWNER�WITH�
EVEN�A� PASSING�INTEREST�IN�GRAPHICS�HAS�A�COPY�OF�
ONE�OR�OTHER�OF�THE�AVAILABLE�PAINT�PROGRAMS� IN�THEIR�
SOFTWARE�COLLECTIONS�� *hD�EVEN�GO�SO�FAR�AS�TO�
SPECULATE�THAT�THIS� PAINT�PROGRAM� IS�MORE�THAN�
LIKELY�TO� BE�%ELUXE�1AINT��8HICH� IS�GREAT
� BECAUSE�
AS�WELL� AS�BEING�A�FINE� 	IF�AGING
� PAINT�PROGRAM� WITH�
MANY�DIVERSE� APPLICATIONS� IT�CAN�ALSO�BE�USED�TO�
MAKE�OR�EDIT�A�VARIETY�OF�BACKGROUNDS��.AKING�
BACKGROUNDS�WITH� A�PAINT�PROGRAM� LETS�YOU� STRETCH�
YOUR�ARTISTIC� IMAGINATION�TO� ITS� LIMITS
� ESPECIALLY�IF�
YOU�ARE�ONE�OF�THE�FORTUNATE�OWNERS�OF�AN�"("�
"MIGA�WITH� AN�"("�PAINT�PROGRAM� 	%1AINT�*7�"("
�
#RILLIANCE�OR�1ERSONAL�1AINT
�OR
� EVEN�BETTER
�YOU�
HAVE�A����BIT�GRAPHICS�CARD� 	E�G�� 3ETINA
�1ICASSO


1AINT�PROGRAMS�LIKE �%ELUXE�1AINT�*7�AND�#RILLIANCE�
ARE�GREAT�FOR�MAKING�BACKGROUNDS�

1ICCOLO
� *7����OR�0PAL7ISION
�WITH� A�FULL�BLOWN����BIT�
PAINT�PROGRAM�� 'ROM�SIMPLE�FILLS�TO�COMPLEX�BRUSH�
STAMPING
� SUBDUED�DIAGRAMS�TO�SUBTLE�DESIGNS�AND�
EVEN�STRAIGHTFORWARD�FRAMES�FOR�ENCLOSING�TEXT
�
PAINT�SOFTWARE�GIVES�YOU�FULL� REIN�ON�BACKGROUND�
CREATION��(O�TO� IT�� �BUT�BEAR�IN�MIND�THAT� IT�IS�THE�
MESSAGE�	AND�NOT�THE�MEDIUM
�WHICH� IS� IMPORTANT�
"�COMPUTER�IS�JUST�A�TOOL� TO�GET�A�JOB�DONE
� NOT�A�
MACHINE�WHICH�DICTATES�HOW�THE�WORK�WILL� LOOK��:OU�
MIGHT�EVEN�WANT�TO�MAKE�A�FEW�ROUGH�SKETCHES�
BEFORE�YOU� START
�JUST�TO�CRYSTALLISE�YOUR�THOUGHTS�
INTO�BLOCK�SHAPES�AND�SIMPLE� LAYOUTS�

0NE�OF�THE� ADVANTAGES�OF�%1AINT�IS� ITS�
1ERSPECTIVE�OPERATIONS
�WHICH�CAN�BE�USED�TO�
QUICKLY�PRODUCE�SOME� SNAZZY�LOOKING�BACKGROUNDS�
WITHOUT�A�GREAT�DEAL�OF�HASSLE��4OME�OTHER�PAINT�
PROGRAMS�HAVE�SIMILAR�EFFECTS
� BUT� *� RECKON�%1AINT�
STILL� RULES�THE� ROOST�ON�THIS�COUNT��0N�THE�OTHER�
HAND
� IF�IT hS�SPECIALIST�HIGH�QUALITY�BACKGROUNDS�AND�
EFFECTS�THAT�YOU� REQUIRE
�THEN�YOU�LL� PROBABLY�WANT�
TO�TAKE�A� LOOK�AT�ONE�OF�THE����BIT�CARDS�AND�A�TOP��
CLASS�PAINT�PROGRAM� LIKE� 571AINT�OR�0PAL1AINT�	AS�
SUPPLIED�WITH�THE�0PAL7ISION�CARD
�

"-��������&"-*0)�
*F�YOU�ARE�ARTISTICALLY�CHALLENGED�� �OR�JUST�PLAIN� LAZY
� �A�SIMPLER
� BUT�FAR�MORE�EXPENSIVE
�WAY�OF�GETTING�
BACKGROUNDS� INTO�YOUR�"MIGA�SYSTEM� IS�TO�GRAB�
THEM�BY�ELECTRONIC�MEANS
�WHETHER�FROM�VIDEO�OR�
BY�SCANNING�PHOTOGRAPHS�AND�OTHER�PRINTED�MATTER��
5HERE� IS�A�WIDE�CHOICE�OF�BOTH�VIDEO�DIGITISING�AND�
SCANNING�HARDWARE�AVAILABLE�FOR�THE�"MIGA� IN�A�
RANGE�OF�DIFFERENT�PRICE�BRACKETS
� BUT�EXPECT�A�TOP��
QUALITY�VIDEO�DIGITISER�TO�COST�FROM�AROUND�_����
AND�A�GOOD� FLAT�BED�COLOUR�SCANNER�TO� BE�BETWEEN�
THE�_����_����� %ON�T�DISCOUNT�CHEAPER�DIGITISERS
�
HOWEVER
�AS�EMINENTLY�WORKABLE� RESULTS�CAN�BE�
OBTAINED�FROM�SUB�_����DIGITISERS� LIKE�3OMBO�S�
7IDI�"MIGA���� IF�YOU� HAVE�A�SUITABLE�7$3� 	WITH� SOLID�
FREEZE�FRAME
� AND�YOUR�REQUIREMENTS�ARE� LESS�
STRINGENT�THAN�THOSE�OF�PROFESSIONAL�OR�SEMId
PROFESSIONAL�VIDEO�MAKERS�AND�DESKTOP�
PRESENTATION�PRODUCERS�� 5RY�SCANNING�OR�DIGITISING�
SUCH�COMMON�HOUSEHOLD�OBJECTS�AS� LIGHTLY�
CRUMPLED� ALUMINIUM�FOIL
�+�$LOTH
�WOODCHIP�
WALLPAPER
� CORK�FLOOR�TILES
�CARPETS
�TABLE�TOPS
�VINYL�
FLOOR�COVERINGS
� BRICK�WALLS�AND�ANY�OTHER�OBJECT�
HAPPY�TO� POSE�FOR�YOUR�VIDEO�CAMERA�OR�SCANNER��
.AKE�SURE�THAT�YOU�DONhT �SCRATCH�THE�SCANNING�
SURFACE�THOUGH
�OR�ALL�YOUR�FUTURE�SCANS�WILL� HAVE�
BUILT�IN�SURFACE�NOISE�TOO�

0NCE�SCANNED
�THE� IMAGES�CAN�BE�PROCESSED�
AND�CONVERTED�TO�YOUR�HEARThS�CONTENT
� AND�SAVED�
FOR�THAT�RAINY�DAY�WHEN�YOU� NEED�SOMETHING�WEIRD�
AND�WONDERFUL� FOR�THE� LATEST�VIDEO�TITLE�YOU�RE�DOING��
5HEREhS�ALSO�ANOTHER�WAY�OF�GRABBING�BACKGROUNDS
�
THIS�TIME�DIRECT�FROM�THE�"MIGA� ITSELF�� 'OR�INSTANCE
�
PERHAPS�YOU� HAVE�A� %51�PACKAGE�THAT�YOUhVE� USED�
TO�MAKE�A�DOCUMENT�WITH�AND�YOUhD� LIKE�TO�USE�A�
SCREENGRAB�FROM� IT�AS�PART�OF�ANOTHER�DESIGN
�
PERHAPS�FOR�AN� ILLUSTRATED�TALK�ON� %51�THAT�YOUhRE�
GIVING�� )OW�DO�YOU�DO� IT �4IMPLE�� �GET�A�1%

SCREENGRABBER�UTILITY� LIKE�(RABL''OR�2UICK(RAB�AND�
USE� IT�TO�CAPTURE�THE�SCREEN�S�YOU�NEED
� THEN� LOAD�
THEM� INTO�YOUR�PAINT�OR�PRESENTATION� PROGRAM�AND�
CUT�THEM�UP�TO�GET�THE� RESULTS�YOU�DESIRE�� *� USE�
SUCH� SCREENGRABBERS� REGULARLY�TO�COMPOSE� IMAGES�
FOR�THIS�MAGAZINE
� AS�WELL� AS�TO�OCCASIONALLY�
PRODUCE�WRAPS�FOR��%�OBJECTS�

+-*� ..�4*0-�*2)
*MAGE�PROCESSING�SOFTWARE� IS�ONE�OF�THE�GREAT�
SAVIOURS�OF�THE�BACKGROUND�CREATOR�� *N� ADDITION�TO�
PERFORMING�SUCH�BASIC
� BUT�ESSENTIAL
� TASKS�AS�
CONVERTING�IMAGES�FROM�ONE�FORMAT�TO�ANOTHER


* F �THE��%�PROGRAM�HAS�ALGORITHM IC�TEXTURE�SUPPORT
�
THEN� THE�BACKDROP�POSSIB ILITIES�SEEM�ENDLESS�
)ERE�&SSENCE�AND�*MAGINE�� �ARE�PUT�TO�GOOD�EFFECT�
RENDERING�A�SINGLE�PLANE�FOR�A�BACKDROP�

SCALING�AND�CHANGING�RESOLUTIONS�AND�ADJUSTING�THE�
COLOUR�BALANCE
� BRIGHTNESS�AND�ORIENTATION� OF�AN�
IMAGE
� IMAGE�PROCESSING� IS�OFTEN�USED�TO�TAKE�A�
POOR�IMAGE�AND�TURN� IT� INTO� SOMETHING�MUCH�MORE�
INTERESTING�� *MAGE�PROCESSING�PROGRAMS�	*hM�TALKING�
ABOUT�PROGRAMS�SUCH�AS�"RT�%EPARTMENT�
1ROFESSIONAL
� *MAGE'9�AND� *MAGE.ASTER35�HERE
�
CONTAIN�SUCH�MANIPULATIVE�GOODIES� AS�EMBOSS
�
DITHERING
�SHARPEN
� BLUR
� DISPLACE�PIXEL
� MOSAIC
� LINE�
ART
� SPIRAL
� IMPLODE
� ANTIQUE�� �THE� LIST�GOES�ON�

5HESE�EFFECTS�SHOULD�BE�USED�WITH�EXTREME�
CARE�THOUGH
� BECAUSE� BACKGROUNDS�SHOULD� BE� IN�
THE�BACKGROUND
� NOT�SHOUTING�LOUDER�THAN�THE�UPd
FRONT�MESSAGES�AND� INFORMATION��4OMETIMES�ALL�
THAThS� NEEDED�TO�TURN�A� SCANNED�OR�DIGITISED� IMAGE�
INTO�A�SUITABLE�BACKGROUND� IS�TO� gKNOCK� IT�BACKh� � �IN�
OTHER�WORDS�MAKE� IT�DARKER�� �BUT�YOU�HAVE�TO�USE�
YOUR�OWN�JUDGEMENT�AS�TO�WHAT�YOUR�BACKGROUNDS�
NEED��0H�YES
� AND�MOST�IMAGE�PROCESSING�SOFTWARE�
USUALLY� INCLUDES�A� BACKGROUND�OPTION�OR�TWO�OF�ITS�
OWN��5HESE�ARE�GENERALLY�SPEAKING�ALONG�THE� LINES�
OF�GRADIENT�FILLS
�WITH�OPTIONS�FOR�FILL� ANGLE�AND�
COLOUR�RANGES�

(RADIENT�FILL� ROUTINES�ARE�OBVIOUSLY�POPULAR�IN�
MANY�GRAPHICS�PROGRAMS
�TURNING�UP� IN�BOTH�PAINT�
AND� IMAGE�PROCESSING�SOFTWARE
� BUT�THEY�ARENhT�
NECESSARILY�A�VERY�GOOD� CHOICE�FOR�BACKGROUNDS��
.AYBE�THEY�LOOK�A�BIT�OLD�FASHIONED
� PERHAPS�
THEYhRE�JUST�PLAIN�DULL��8HATEVER
� DONhT�OVERDO�THE�
GRADUATED�BACKGROUNDS�� �PARTICULARLY�IF�YOUhVE�ONLY�
GOT�A� LIMITED�COLOUR�PALETTE�AND� RESOLUTION�TO� PLAY�
WITH�� �BECAUSE� IN�MY�OPINION�THEREhS� LITTLE�THAT
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HATEVER�TYPE�OF�MUSIC�YOUhRE�CREATING
�
I T hS�MORE�THAN�JUST�A�CLICHE�TO�SAY�THAT�
TIMING�IS�IMPORTANT��8ITH�EVERYTHING�

FROM�CLASSICAL�SONATA
� TO�SWING�JAZZ
� TO�FUNK�AND�
HIP�HOP
� I T hS�ESSENTIAL�TO�GET�EVERYTHING�SITTING �
RIGHT� IN�THE�POCKET��5HIS� IS�NOT�MEANT�TO�IMPLY�
THAT�THERE�IS�A�WRONG�OR� RIGHT�WAY�TO�APPROACH�
TIM ING�IN�ANY�STYLE�OF�MUSIC�� *N�FACT
�TIM ING�IS�
SUCH�A�SUBTLE�ART�THAT�THERE�ARE�HUNDREDS�OF�
DIFFERENT�WAYS�OF�iGETTING�IT�RIGHTj�SO�TO�SPEAK
�
AND�MOST�OF�IT� IS�DOWN�TO�PERSONAL�TASTE��0NE�
MANhS�GROOVE�MAY�BE�ANOTHER�MANhS�STIFF�RUN��
THROUGH�AND
� LIKE�ALL�MUSIC
� I T hS�DOWN�TO�YOU�TO �
MAKE�THE�FINAL�DECISION�AS�TO�WHETHER�I T hS�WORKING�
OR�NOT��5HERE�ARE�OFTEN�A�NUMBER�OF�ALTERNATIVES�
WHICH�WORK�EQUALLY�WELL
� AND�PART�OF�THE�PROBLEM�
WHEN�WORKING�WITH�COMPUTERS� IS�DECIDING�WHAT�TO�
DISCARD�AND�WHAT�TO�GO�WITH�

"LTHOUGH�THERE� ARE�NO�TEXT�BOOK�ANSWERS�TO�
CREATING�GROOVES
� IT�IS� POSSIBLE�TO�WORK�ON� SOME�
USEFUL� TECHNIQUES�FOR� IMPROVINh� YOUR�GROOVIN���5HIS�
ARTICLE�WILL� BE�CONCENTRATING�ON�THOSE�TECHNIQUES
�
AND� HOPEFULLY�WILL� PROVIDE�A�SPRINGBOARD�TO� INSPIRE�
YOU� TO�PRODUCE� A�BETTER�FEEL� FROM�YOUR�SEQUENCER�
"LL� OF�THE�TECHNIQUES�DISCUSSED�ARE�POSSIBLE�WITH�
ANY�SEQUENCER�ON�THE�"MIGA
� ALTHOUGH� IT�MAY�BE�
MORE�EASY�TO�PRODUCE�THE�EFFECTS�ON� SOME�PIECES�
OF�SOFTWARE�THAN�OTHERS�� &VERY�SEQUENCER�IS�
PROGRAMMED�WITH�EMPHASIS�ON�DIFFERENT�ASPECTS�OF�
MUSIC�MAKING
� AND�THE�PROVISIONS�FOR�TIMING�ARE�
DIFFERENT� IN�EACH�CASE�� %ESPITE�THIS
� THERE� IS�ALWAYS�
A�WAY�TO� PRODUCE�THE� RIGHT�RESULTS
� EVEN�ON�THE�
MOST�LIMITED� SEQUENCER�AROUND
� IT�JUST�MEANS�THAT�
YOUhLL� HAVE�TO�SPEND�A� LITTLE�MORE�TIME�CREATING�THE�
EFFECTS�YOU�RE�AFTER�

,0�)/$.�/$*)���/# ��$"�,
"S�SOON� AS�YOU�MENTION�TIMING�WITH� REGARD�TO�
SEQUENCERS
�YOU� INEVITABLY�COME� ROUND�TO�
CONSIDERING�THE�QUANTISE�OPTIONS�� *F�YOU�RE�
COMPLETELY�NEW�TO�SEQUENCING
� QUANTISING�MAY�NOT�
BE� A�FAMILIAR�TERM�� *ThS� AN�ASPECT�OF�MUSIC�MAKING�
WHICH�HAS�ONLY�BEEN� INTRODUCED�WITH�THE�ADVENT�OF�
COMPUTERS
� AND� HAS�NO�CONNECTION�TO�ANY�
TECHNIQUES�USED� IN�THE� i REALj�WORLD� OF�MUSIC

WITHOUT�SEQUENCERS�� *F�IT� IS� AN�UNFAMILIAR�TERM
� OR�
NEEDS�CLARIFYING� IN�ANY�WAY
� READ�THE�SEPARATE� BOX�
TITLED� i2UANTISATION�� FOR�A�DEFINITION�

2UANTISATION� IS� A�TWO�EDGED�SWORD�THAT�IS�
RESPONSIBLE�FOR�MUCH�THAT�
IS� BOTH�GOOD�AND�BAD� IN�
SEQUENCED�MUSIC�� 'OR�THE�
INEXPERIENCED�OR� LAZY� IT�CAN�
BE�USED�FAR�TOO�MUCH
� AND�
WIPE�OUT�ANY�FEEL�THAT�THE�
MUSIC�MIGHT�HAVE�HAD� FROM�
THE�MINUTE�YOU� RECORD� IT�
.ANY�OTHERS�ARE�WARY�OF�IT�
FOR�THAT�VERY�REASON
� AND�
MISS�OUT�ON� ALL� THE�USEFUL�
AND�TIME�SAVING�
TECHNIQUES� IT�PROVIDES�FOR�
MUSICIANS�OF�ALL� ABILITIES�

5HE�AMOUNT�OF�
QUANTISATION�YOU�USE
� AND�
HOW�YOU�ACTUALLY�USE� IT
� IS

*N�,$4hS�5IGER�YOU�CAN�A LTE R�THE�4WING�VALUE�BY�
PERCENTAGE�TO�GAIN�SOME�EXTRA�ADDED�GROOVE�

LARGELY�DOWN�TO�HOW�YOU� FEEL� ABOUT�IT�AS�A� RECORDING�
TECHNIQUE
� AND�WHAT�TYPE�OF�MUSIC�YOU�RE�CREATING��
'OR�STARTERS
� IT�S� IMPORTANT�TO�DROP�ALL�YOUR�
PRECONCEPTIONS
� AND�TAKE�A�FRESH� LOOK�AT�WHAT�IT�
CAN�OFFER��5HE�MOST�OBVIOUS�USE�FOR�QUANTISATION
�
AND� INDEED�THE� REASON�WHY� IThS� PRESENT�ON� EVERY�
SEQUENCER�YOU� CARE�TO�MENTION
� IS�FOR�TIDYING�UP�
MESSILY�PLAYED� PARTS�� 1LAY�THE�PART�HALF�HEARTEDLY
�
QUANTISE� IT�TO�SIXTEENTH�NOTES� 	SEMI�QUAVERS
�AND�
YOUhVE�GOT�A� PERFECTLY�PLAYED
� STRICTLY� IN�TIME�
MUSICAL� RECORDING��5HE�PROBLEM�HERE� IS�THAT�
MUSIC� IN�STRICT�TIME�SO�OFTEN�FAILS�TO�PROVIDE�THAT�
ELUSIVE� iGROOVEj �

"�GOOD� PLACE�TO�START�IS�TO�GET�AWAY�FROM�
QUANTISING�EVERY�SINGLE� NOTE�THAT�YOU�VE� RECORDED��
5URN�OFF�THE� gQUANTISE�ON� INPUTh� OPTION� IF�YOUR�
SEQUENCER�HAS�ONE
� AND� PLAY�YOUR�PART�AS�NATURE�
INTENDED� IT�� %ONhT�BE�AFRAID�TO�CARRY�ON� IF�YOU�MAKE�
ANY�MISTAKES
� AS�YOU�MAY�FIND�THAT�THOSE�VERY�
MISTAKES�WILL�YIELD�SOME�GOOD�STUFF�LATER�ON��0NCE�
YOUhVE� RECORDED� IT
� PLAY�IT�THROUGH�A�FEW�TIMES��
-ISTEN�CAREFULLY�TO�SEE� IF�THERE�ARE�ANY�PARTS�OF�YOUR�
RECORDING�WHICH�WORK�PARTICULARLY�WELL�� *T�MAY�WELL�
BE�THAT�THE�SECOND�TWO� BARS�OF�A�FOUR�BAR�SECTION

#ARS�AND�1IPES�W ILL�ENABLE�YOU�TO �A LTE R�THE�
PRECISION�AND�LOCK�ZONE�OF�THE�QUANTISE
� AS�WELL�AS�
NOTE�O FF�FOR�DURATIONS�

5HERE�ARE�SOME�TRU LY�GREAT�ED ITING�TOOLS�IN�#ARS�
AND�1IPES
� INCLUDING�THE�OPTION�TO �A LTE R�EVERY�
SINGLE�INDIVIDUAL�NOTEhS�TIM ING�

ARE�FINE
�WHILE�THE� REST�NEEDS�WORK�� -OOP�THE�
SECTIONS�THAT�SOUND�BEST
� AND�TRY�TO�GET�A�FEEL�FOR�
WHY�IT hS�WORKING��.ANY�SEQUENCERS�ENABLE�YOU�TO�
DO�THIS� IN�THE�EDITING�PAGES�BY�MARKING�THE�SECTION�

AND�PLAYING� IT
� BUT� IF�NOT
�
SIMPLY�CUT�THE� REQUIRED�
BARS�AND�PASTE�THEM� INTO�
THEIR�OWN�TRACK�

0NCE�YOUhVE�FOUND�
THE�BITS�THAT�WORK
� YOU�
CAN� START�LOOKING�AT�THE�
OTHER�DATA� IN� THE�TRACK��
4ELECT�THE�NOTES�THAT�
NEED�QUANTISING�AND�APPLY�
THE� RELEVANT�QUANTISE�
VALUES�TO�THEM� 	MOST�
SEQUENCERS�ENABLE�YOU�TO�
SELECT�THE�SPECIFIC�NOTES�
OF�THE�SEQUENCE�YOU�WANT�
TO�QUANTISE
��5HE� RESULT�IS�
A�TRACK�WHICH� COMBINES�

THE�GROOVE�OF�YOUR�ORIGINAL� PLAYING�IN� SOME�BARS
�
WITH�THE�STRICTLY�QUANTISED� SECTIONS�CORRECTING�THE�
STUFF�THAThS� REALLY�OUT�

/# - �.�(*- �/#�)�*) �
2�4�/*�,0�)/$. 
(ET� INTO�USING�THE�DIFFERENT�TYPES�OF�QUANTISE�
OPTIONS�THAT�ARE�PROVIDED�BY�MANY�SEQUENCERS��"LL�
OF�THE�BIG�THREE�SEQUENCERS�ON�THE�"MIGA�	%R�5hS�
,$4
� .USIC�9��
� AND�#ARS�AND�1IPES�1ROFESSIONAL
�
PROVIDE�A� NUMBER�OF�OPTIONS� IN� THEIR�QUANTISE�
WINDOWS
�WHICH�YOU�CAN�OFTEN�BE�UNAWARE�OF�
BECAUSE� IThS�FAR�EASIER�TO�GO�WITH�THE�DEFAULTS�AND�
GET�THE�MUSIC�DOWN��5AKE�A� LOOK�AT�THEM
� AND�
SPEND�SOME�TIME�EXPERIMENTING�WITH�THE�DIFFERENT�
QUANTISE�FEATURES�TO� NOTE�THEIR�EFFECTS�ON�YOUR�
NEWLY�RECORDED�MUSIC�

0NE�OF�THE�MOST�COMMON� IS�THE�%URATION�
FUNCTION��5HIS�ENABLES�YOU�TO�QUANTISE�NOT�JUST�THE�
START�OF�A� NOTE
� BUT�ALSO� ITS� LENGTH� IN�TIME��5HIS�
MAY�NOT�SEEM�A�VERY�USEFUL� OPTION
� BUT� IT�CAN�
PROVIDE�AMAZING�RESULTS��5AKE�FOR�EXAMPLE�A�
WALKING�BASS� LINE� IN�A�JAZZ�TUNE�� .OST�JAZZ�BASSISTS�
CREATE� A�BETTER�FEEL� BY�USING�THE� LENGTH�OF�THEIR�
NOTES�TO�FILL� THE�GAPS�BETWEEN�THE�BEATS
� PROVIDING�
A�CONSISTENT� gTHRUMh� THAT� REALLY�ADDS�TO�THE�SWING�
5O�ACHIEVE�THIS�FEEL
� SET�THE� %URATION�QUANTISE�TO�A�
QUARTER�NOTE
� OR�CROTCHET��5HIS�FEATURE�CAN� HELP�WITH�
OTHER�SORTS�OF�MUSIC�TOO�� 'OR�EXAMPLE
� PIZZICATO�
STRINGS� IN� AN�ORCHESTRAL� SECTION�OFTEN� BENEFIT�FROM�A�
STRICTLY�CLIPPED� STACCATO�FEEL
�WHICH� CAN�BE�
ACHIEVED�BY�QUANTISING�DURATIONS�TO�SIXTEENTH�NOTES�
OR�EVEN�SHORTER�

0FFSETTING�NOTES� IS� A�VERY�EFFECTIVE�WAY�OF�
MAKING�A�GROOVE�OUT�OF�AN�OTHERWISE�CLINICAL� PART��
.USIC�9�� �AND� #ARS�AND�1IPES�ENABLE�YOU�TO�SET�AN�
0FFSET�VALUE�WHEN�QUANTISING
� AND� ,$4�PROVIDES� AN�
ALTOGETHER�MORE�FLEXIBLE�5IME�4HIFT�OPTION�WHICH�CAN�
BE�APPLIED� IN� REAL� TIME�WHILE�THE�TRACK� IS� PLAYING�
BACK��5HE�OFFSET�IS�DEFINED� IN�TERMS�OF�CLOCK�BEATS
�
AND�THE� RESULT� IS� A�FULLY�QUANTISED�PART�WHICH� IS
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A�TRUE�SWING�FEEL� IS�DOING
� BUT�LESS�STRICT�RHYTHMS�
LIKE����� LONG
���� SHORT�CAN�CREATE�A�MUCH�MORE�
NATURAL� FEEL�

.USIC�9���HAS�A�SPECIAL� 4WING�1ROCESSOR�WHICH�
CAN�AID�ENORMOUSLY�IN�GETTING� INSTANT�SWING�INTO�
YOUR�MUSIC
� BY�ENABLING�YOU�TO�SELECT�THE�NOTES�OF�A�
BEAT�THAT�YOU�WANT�TO�ALTER�FROM�A�GRID
� AND�
CHANGING�THEM�ALL� IN�THE�SAME�WAY�� �FOR�EXAMPLE
�
TAKING�EVERY�OTHER�NOTE�AND� PUSHING�IT�FORWARD� IN�
TIME��5RY�USING�IT�TO� SPICE�UP�DULL� RHYTHMS�

0F�COURSE
� A�MAJOR�ALTERNATIVE�TO�MUCKING�
AROUND�WITH� QUANTISE�OPTIONS�AND� LOSING�THE�FEEL� OF�
YOUR�SONG�IS�TO�NOT�QUANTISE�ANYTHING�AT�ALL��
&XPERIENCED�AND�MORE�PROFICIENT�KEYBOARD�PLAYERS�
WILL� NO�DOUBT�BE�TAKING�THIS�APPROACH� ANYWAY
� BUT�
YOU� SHOULDNhT �COUNT� IT�OUT�EVEN� IF�YOUR�PLAYING�IS�A�
LITTLE� RUSTY�� /EVER�BE�AFRAID�TO�SLOW�DOWN�A�TRACK�TO�
A�COMFORTABLE�TEMPO�TO�GET�DIFFICULT
� OR�EVEN�EASY
�
PARTS�DOWN�� *T�MAY�NOT�SOUND�PARTICULARLY� iTIGHTj� AT�
THE�SLOW�TEMPO
� BUT�PICKING�UP�THE�SPEED�TO�THE�
REQUIRED�#1.�WILL� MAKE�ALL�THE�DIFFERENCE��5RY

���������	����	 �

�����
��
.OST�PEOPLE�THINK�OF�QUANTISING�AS�JUST�
BEING�APPLICABLE�TO�NOTE� INFORMATION
�
AND� INDEED� THAT�IS�WHERE� IT� IS�MOST�
COMMONLY�USED�� #UT�HAVE�YOU�EVER�
CONSIDERED�APPLYING�QUANTISE�TO�OTHER�
TYPES�OF�.*%*� DATA �1ITCH�BEND� IS�A�
GOOD�EXAMPLE�� 6NDER�MOST�
CIRCUMSTANCES
�YOU�WOULDN�T�WANT�TO�
QUANTISE�STANDARD� PITCH� BEND�
MESSAGES
� AS�YOU�WANT�TO�RETAIN�THE�
SMOOTH� PITCH�CHANGES�THAT�A�PITCH�
BEND�PRODUCES�� )OWEVER
�YOU� CAN�
CREATE�SOME�VERY�INTERESTING�EFFECTS�BY�
QUANTISING�THE� PITCH� BEND�MESSAGES� IN�
A�SYNTH�OR�BRASS�PART��5HE�SMOOTH
�
SWOOPING�BENDS�THAT�THIS�CREATES�CAN�
REALLY�ENHANCE� A�DANCE�TRACK�FOR�
EXAMPLE��+UST�LISTEN�TO�THE�1RODIGY�S�
$HARLIE�FOR�A�GOOD�EXAMPLE�OF�THIS�
TECHNIQUE�

5RY�IT�WITH�OTHER�TYPES�OF�.*%*�
MESSAGE�TO�SEE�WHAT�THE� RESULTS�ARE��
.ODULATION�WHEELS�CAN�CREATE�SOME�
VERY� INTERESTING�SOUNDS�WHEN�YOU�APPLY�
THEM�TO�A�SYNTH� SOUND�AND�QUANTISE�
THE� RECORDING�� &VEN�QUANTISED�
AFTERTOUCH�MESSAGES�CAN� LIVEN� UP�A�
TRACK�� *F�YOU�HAVE�AN�OUTBOARD� NOISE�
GATE�THAT�RESPONDS�TO�.*%*�MESSAGES
�
RECORD�SOME� STRICTLY�QUANTISED�
SIXTEENTH� NOTES�AND� ROUTE�THEM�TO�THE�
GATE��5HE�GATE�COULD�BE�SET�UP�TO�
EFFECT�A�STRING�OR�SYNTH� PAD
� AND�THE�
RESULT�IS�A�STUTTERING�WHICH�GOES�
PERFECTLY� IN�TIME�TO�YOUR�BEAT��5HE�
4HAMENhS�.OVE�"NY�.OUNTAIN�MAKES�
GOOD�USE�OF�THIS�EFFECT�

"�BIZARRE� LITTLE�TRICK�THAT�YOU�CAN�TRY�
TO�ENHANCE�A�FUNKY�TRACK� IS�TO�EMULATE�
A�WAH�WAH�EFFECT��4IMPLY�SET�YOUR�SYNTH�
UP�TO�PRODUCE�AN�ORGAN�SOUND
� AND� RUN�
YOUR�HAND�UP�AND�DOWN�THE� KEYBOARD�
WHILE� RECORDING�YOUR�PERFORMANCE�TO�
THE� SEQUENCER�� /OW�QUANTISE�THE�
WHOLE�TRACK�TO�SIXTEENTH�NOTES
� AND�THE�
RESULT�IS� A�FANTASTIC�WAH�WAH�
EMULATION��4HAFT
� HERE�WE�COME�

4ELECT�NOTES�BY�RUBBER�BANDING
�AND�MOVE� THEM�
BACKWARDS�AND�FORWARDS�IN�TIME�TO �VERY�SUBTLY�
ALTE R�THE�FEEL�O F�A�RHYTHM�

RECORDING�A�DRUM� PART�AT�����#1.�� /EXT�TRY�
RECORDING�THE�SAME�DRUM� PART�AT����#1.
� AND�
WHEN�YOUhVE�FINISHED�THE� RECORDING
� TAKE�THE�TEMPO�
BACK�UP�TO������ 4EE � IT�SOUNDS�A� LOT�MORE� IN�TIME
�
AND�YOU�HAVENhT�HAD�TO� RESORT�TO�QUANTISING�AT�ALL�

"NOTHER�GOOD�TRICK�FOR�CREATING�A�FEEL� IS�TO�USE�
SOMEBODY�ELSE�S�GROOVE��5HIS� IS�EASILY�DONE� IF�YOUR�
SEQUENCER�CAN�PLAY�"MIGA�SAMPLES� 	MOST�DO
�
3ECORD�A�SAMPLE�OF�A�DRUM�
LOOP
� EITHER�FROM�A�RECORD�
OR�FROM�ONE�OF�THE�
HUNDREDS�OF�SAMPLE�$%S�
AVAILABLE
� OR�EVEN�FROM�ONE�
OF�YOUR�MATES�PLAYING�ONTO�
TAPE�� 0BVIOUSLY�A� REAL�
DRUMMER�HAS�THE�
ADVANTAGE�OF�KEEPING�GOOD�
TIME�WHILE�CREATING�HIS�OWN�
GROOVE� 	IF�HEhS�ANY�GOOD
�
0NCE�YOU�VE�GOT�THE�DRUM�
SAMPLE�	SAY�TWO�BARS

� LOOP�
IT� IN�YOUR�SEQUENCER�AND�
ADJUST�THE�TEMPO�OF�THE�
SEQUENCER�TO�MATCH�THAT�OF�
THE�DRUM� LOOP��5HIS� IS�A�
FAIRLY�LENGTHY�PROCESS
�
WHICH� REQUIRES� A� LOT�OF�FIDDLING�ABOUT�AND�A�GREAT�
DEAL�OF�CAREFUL� LISTENING��8HEN� IThS�CORRECT�YOU�
SHOULD�FIND�THAT�YOUR�DRUM�SAMPLE�AND�THE�
METRONOME� IN�YOUR�SEQUENCER�ARE�PERFECTLY�IN�TIME�
WITH�EACH�OTHER
� OR�AS�CLOSE� AS�POSSIBLE�

/OW�YOU�CAN� RECORD�A�BASS�PART�AND� PLAY�ALONG�
WITH�THE�SAMPLE�� �WITHOUT�QUANTISING�IT�AT�ALL��:OU�
COULD�EVEN� RECORD� SEPARATE�BASS
� SNARE�AND�HI�HATS�
AND�TRY�TO�MATCH�THE�GROOVE�OF�THE�SAMPLE��8HEN�
YOUhVE�GOT�THE� PARTS�WORKING�TOGETHER�WELL
� MUTE�
THE�SAMPLE�AND� LISTEN�TO�WHAT�YOUhVE� RECORDED� IN�
THE�SEQUENCER��:OUhLL� FIND�THAT�PLAYING�ALONG�WITH�A�
REAL� 	ALBEIT�SAMPLED
�MUSICIAN� IN�THIS�WAY� IS� A�GREAT�
WAY�TO�GET�INTO�THE�FEEL�OF�WHAT�YOU�RE� PLAYING�AND�
PRODUCE� REALLY�GROOVESOME�PARTS��:OU�MIGHT�EVEN�
WANT�TO� LOSE�THE�ORIGINAL� SAMPLE� ALTOGETHER�AT�THE�
END�OF�IT�ALL�

0NCE�YOU�VE�SUCCEEDED� IN�GETTING�THE�FEEL� RIGHT�
OF�A�CERTAIN� PART
�WITHOUT�OR�WITHOUT�QUANTISE
�YOU�
HAVE�TO�ENSURE�THAT�THE�OTHER�INSTRUMENTS�WORK�WELL�
WITH� IT�� *F�IT�S� A�GOOD�GROOVE�YOUhVE�CREATED
� IT�
SHOULD�BE�A�SIMPLE�MATTER�OF�PLAYING�ALONG
�GETTING�
INTO�THE�FEEL
�JUST�AS�YOU�WOULD� IN�A�BAND
� BUT�THERE�
ARE�CERTAIN�TECHNIQUES�WHICH�YOU�CAN�USE�TO�ENSURE�
THAT�YOUR�PARTS�ARE� IN�TIME�TOGETHER�� 'OR�EXAMPLE
�
SAY�YOUhVE� RECORDED� A�BASS�DRUM�PART�THAT�S�NOT�
BEEN�QUANTISED�BUT�HAS�A� REALLY�GOOD�GROOVE�� $OPY�
THE� NOTES�OF�THE�TRACK
� AND� PASTE�THEM�TO�A�TRACK�OF�
THEIR�OWN�� /OW
��CHANGE�THE�.*%*�CHANNEL� OF�THE�
NEW�COPIED�TRACK�TO�THE�.*%*� CHANNEL� THAT�YOUR�
BASS�SOUND� IS� SET�TO��0BVIOUSLY
�YOUhRE�UNLIKELY�TO

WANT�A� BASS� LINE�WHICH�PLAYS�ON�ONLY�ONE�NOTE
� BUT�
YOU� CAN�EDIT�THE�PITCH�OF�EACH�NOTE
�WHILE� LEAVING�
ITS� PLACEMENT� IN�TIME� INTACT
� AND�EVEN�ADD�NOTES�
BETWEEN�THE�COPIED� NOTES��5HIS�ENSURES�THAT�THE�
KEY�BASS�NOTES� PLAY�ABSOLUTELY�PERFECTLY�IN�TIME�
WITH�THE� BASS�DRUM
� AND�THAT�THE�WHOLE�THING�FORGES�
A�SIMILAR�GROOVE
�WITHOUT�THE�STRICT�TIMING� IMPOSED�
BY�QUANTISING�

%R�5hS�,$4�FEATURES�A�WONDERFULLY�USEFUL� OPTION�
IN�THE�.ASTER�&DITOR�� 6SING�THIS�YOU�CAN�DEFINE�A�
3EFERENCE�4EQUENCE
� AND�THEN�"UTO�$ORRECT�THE�
SEQUENCE�YOUhRE�EDITING�TO�THE�3EFERENCE��5HIS�
MAKES�THE�WHOLE�PROCESS�OF�MATCHING�TWO�
SEQUENCES�WHICH�ARENhT�QUANTISED�TOGETHER
�
RETAINING�A�TIGHTNESS�AND�THE�ESSENTIAL� FEEL� OF�THE�
ORIGINAL� 3EFERENCE�4EQUENCE��5HERE� IS� ALSO�A�
WEALTH�OF�OPTIONS� IN�THE�1ROGRAMMABLE�7ARIATIONS�
(ENERATOR�OF�,$4�WHICH�CAN�BE�USED�TO� REALLY�
EXPERIMENT�WITH�THE�TIMING
� AND�MANY
�MANY�OTHER�
ASPECTS�OF�YOUR�WORK�

1 '*�$/$. � !*-�/-0'4�
�#0(�)�� - .0'/.
0F�COURSE
� THE�FEEL�OF�A�TRACK� IS�NOT�ONLY�DEPENDANT�
ON� ITS�TIMING
� AND�ONE�OF�THE�WAYS�YOU� CAN�ENHANCE�
A�RHYTHM� IS�TO�ACCENT�DIFFERENT�NOTES�OF�A�TRACK�� 5HE�

BEST�WAY�TO�DO�THIS� IS�TO�
WORK�ON�THE�VELOCITIES�OF�
INDIVIDUAL� NOTES�� 5RY�
TAKING�A�HI�HAT�PATTERN
�
EVENING�OUT�ALL�THE�
VELOCITIES�TO�ABOUT���
�
AND�THEN� INCREASING�
SOME�OF�THE�NOTES� IN�THE�
PATTERN�TO������5HIS�
BRINGS�OUT�THE�ACCENTED�
NOTES
� AND� REALLY�PUTS�
SOME�HUMANITY�BACK� INTO�
AN�OTHERWISE�DULL
�
RELENTLESS� PART�� *F�YOUhRE�
DOING�IT�WITH�PITCHED�
INSTRUMENTS
� MAKE�SURE�
THAT�YOU�ACCENT�THE�MORE�
IMPORTANT�NOTES
� SUCH�AS�

DOWN�BEATS�AND�CHORDAL� TONES
� AND� REDUCE�THE�
VELOCITIES�OF�PASSING�TONES�AND� CHROMATIC�NOTES�

"S�YOU�CAN�SEE
� THERE�ARE�MANY�WAYS�TO�ENSURE�
THAT�A� SEQUENCER�DOESN�T�PRODUCE� ROBOTIC�SOUNDING�
MUSIC�� 6SE�QUANTISE� INTELLIGENTLY�AND�SENSITIVELY�
AND�YOU�CAN� REALLY�PRODUCE�SOME�WONDERFULLY�
iHUMAN�� RESULTS�� 6SE� IT�TOO�MUCH�AND�YOU�CAN� LOSE�
ALL�THE�SOUL�OF�THE�MUSIC�YOUhRE�CREATING�� *T�S�WORTH�
SAYING�AGAIN�THAT�YOUR�EARS�ARE�THE�BEST�JUDGE
� SO�
MAKE�SURE�YOU�TAKE�TIME�OUT�TO� LISTEN�TO�THE� RESULTS�
CAREFULLY�� "IM�FOR�A�PIECE�OF�MUSIC�THAT�DOESNhT�
SOUND� LIKE� IThS�BEING�PRODUCED�ON�A�COMPUTER
� AND�
YOU� SHOULD� BE�HEADING� IN�THE� RIGHT�DIRECTION����

,$4hS�5IGER�MAGICALLY�ENABLES�YOU�TO�SELECT�NOTES�
BY�A�VAST�NUMBER�O F�LOGICA L�MEANS
�SUCH�AS�BY�
PITCH�CLASS�� 7ERY�HANDY�INDEED�
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� NVLRONMENTAL�VARIABLES�ARE�ONE�OF�THE�MOST�
MISUNDERSTOOD�PARTS�OF�"MIGA%04
�YET�IN�
MANY�RESPECTS�THEY�ARE� REALLY�VERY�SIMPLE��"�

VARIABLE� IS�A� LABELLED� i CONTAINERj�FOR�INFORMATION��
5HE� LABEL� IS�OTHERWISE�KNOWN�AS�THE�VARIABLEhS�
NAME�AND�THE�CONTAINER�IS�THE�VARIABLE� ITSELF��5HE�
TERM�iVARIABLEj�SIMPLY�MEANS�THE�CONTENTS�OF�THE�
CONTAINER�ARE�NOT�DEFINED� *N�ADVANCE�AND�ARE�
SUBJECT�TO�CHANGE�UNDER�PROGRAM�CONTROL�

*N�MANY�PROGRAMMING�LANGUAGES�VARIABLES� ARE�
DEFINED�BY�THE�TYPE�OF�DATA�THEY�CONTAIN�� INTEGERS
�
FLOATING�POINT�NUMBERS
� TEXT�AND�SO�ON��"MIGA%04�
AND�THE�COMPLEMENTARY�LANGUAGE
�"3EXX
� ARE�
iTYPELESSj�WHICH�MEANS�A�VARIABLE�CAN�CONTAIN�ANY�
INFORMATION��5HE�ENVIRONMENTAL� PART� IS�A�HISTORICAL�
NAME� REFERRING�TO�A�SET�OF�RESERVED�VARIABLES�USED�
BY�%04� LANGUAGES��"MIGA%04�HAS�A�FEW�OF�THESE�
AND�WEhLL� COME�TO�THEM�SHORTLY�

#ROADLY�SPEAKING
�"MIGA%04�HAS�TWO�FLAVOURS�
OF�ENVIRONMENTAL�VARIABLE�� LOCAL� AND�GLOBAL�� 6SER�
LOCAL�VARIABLES�ARE�ONLY�AVAILABLE�FROM�"MIGA%04���
AND�HIGHER�AND�THE�GLOBAL�COUSINS�FROM� RELEASE�
�����5HE�FOLLOWING�POINTS�SUMMARISE�THE�MAJOR�
DIFFERENCES�

k �-OCAL�VARIABLES�ARE�ONLY�AVAILABLE�WITHIN�THE�
4HELL�THAT�DEFINED�THEM�OR�ANY�4HELLS� LAUNCHED�
FROM� IT��5HE�VARIABLE� IS�DISCARDED�WHEN�ALL�THOSE�
4HELLS�ARE�CLOSED�

k �(LOBAL�VARIABLES�ARE�STORED� IN�THE�&/7��
ASSIGNMENT�	IN�THE�3".�DISK
�AND�ARE�AVAILABLE�TO�
ALL�4HELLS�� (LOBAL�VARIABLES�CAN�BE�MODIFIED� BY�FILE�
OPERATIONS�� -OCAL�VARIABLES�CAN�BE�SET�OR�READ�BY�
"MIGA%04�COMMANDS�� THEY�CANNOT�BE�WRITTEN�TO�
DIRECTLY�

k �5HERE� IS� NO� LIMIT�TO�THE� LENGTH�OF�A�GLOBAL�
VARIABLE�	EXCEPT�AVAILABLE�3".
�� -OCAL�VARIABLES�ARE�
LIMITED�TO�A�SINGLE� LINE� IN� LENGTH�

k �-OCAL�VARIABLES�TAKE�PRIORITY�OVER�GLOBAL�
VARIABLES� IN�CALCULATIONS�WHEN�TWO�VARIABLES�OF�THE�
SAME�NAME�EXIST�

��.$��*+ -�/$*).
"MIGA%04�ONLY�HAS�THREE�TRUE� LOCAL�ENVIRONMENTAL�
VARIABLES
� AND�YOU�CAN�ONLY�GET�ACCESS�TO�THEM�
FROM�"MIGA%04����5HEY�WERE�PRESENT�IN�EARLIER

REVISIONS�BUT�ONLY�AVAILABLE�TO�PROGRAMMERS�
WORKING�AT�OPERATING�SYSTEM� LEVEL� 	AND�EVEN�THEN
�
ONLY�WITH� DIFFICULTY
��5HE�FOLLOWING�COMMAND�WORKS�
IN�"MIGA%04���
��2%3
/NK?AOO� �
1#� �
1AOQHP�� �

5HESE�THREE�VARIABLES�ARE�AVAILABLE�FROM�ANY�4HELL��
3$�� �THE� PRIMARY�RESULT�CODE� 	FROM�THE� LAST�
COMMAND
�� ��0,�� ��8"3/�� ���&33�3�����'"*-��
3ESULT��� �THE�SECONDARY�RESULT�CODE��5HIS�VALUE� IS�
ONLY�VALID� IF�A�COMMAND� RETURNS�A�PRIMARY� RESULT�
CODE�OF����OR�HIGHER��5HE�VALUE� IS�USED� BY�THE�8):�
COMMAND�TO�GET�A�SHORT�DESCRIPTION�OF�WHY�A�
COMMAND�FAILS�
1ROCESS�� �THE�CURRENT�4HELL� PROCESS� NUMBER�� -INDER�
"MIGA%04����� IT�WAS�ONLY�POSSIBLE�TO�HAVE����
"MIGA%04�PROCESSES�RUNNING�CONCURRENTLY��THE�
RESTRICTION�WAS� LIFTED� IN� 3ELEASE���

5O�SEE�HOW�THIS�WORKS
�YOU�CAN� INTRODUCE� AN�
ERROR�LIKE�THIS�
��%#(���
=NCQIAJP�HEJA�EJR=HE@�KN�PKK�HKJC�
��2%3
LNK?AOO� �
1#� ��
1AOQHP�� ���
H�SDU
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&%�HAS�A�TENDENCY�TO �SP LIT�LONG�LINES�� 8EhRE�USING�
THE�+OIN�COMMAND�HERE�TO �SPLICE�THE�TWO�LINES�
TOGETHER�AS�THEY�SHOULD�BE�� 5HE�COMMAND�	&4$�+
�
CAN�BE�SEEN�A T�THE�BOTTOM �O F�THE�WINDOW�

+=OP�?KII=J@�@E@�JKP�OAP�=�NAPQNJ�?K@A

6SING�THE�"MIGA%04�����COMPATIBLE�COMMAND
�
8):�TO�GET�THE�SAME� INFORMATION�DOESNhT�WORK�
HERE��8HY �5HE�ANSWER�IS�THAT�4&5�IS�A�VALID�
COMMAND�AND� RE�SETS�THE�VALUES� IN� 3$�AND�3ESULT��
ITSELF�� #Y�THE�SAME�TOKEN
�YOU�CANhT �SET�3$�OR�
3ESULT��BECAUSE�THE�COMMAND� RE�SETS�THEM�ON�
EXIT�� 'OR�EXAMPLE�
��2%3�1#����
��2%3
LNK?AOO� �
1#� �
1AOQHP�� �

'OR�THE� SAKE�OF�CURIOSITY
�YOU�CAN�SET� i1ROCESS��
BUT�THIS�HAS�NO�AFFECT�ON�THE� SYSTEM��5HE�
COMMAND�(&5�CAN�BE�USED�TO� RETRIEVE�THE�VALUE�OF�
ANY�NAMED�VARIABLE� LIKE�THIS�
��'%3�1#�
�

5HEREhS�MUCH�MORE�TO�VARIABLES�THAN�THIS�OF�
COURSE��8HEN�"MIGA%04��� SCANS�A�COMMAND� LINE�
IT�PERFORMS�SOME�PRE�PARSING�BEFORE� ATTEMPTING�TO�
EXECUTE�THE�COMMAND��5HE�FIRST�SCAN�EXPANDS�THE�
CONTENTS�OF�ANY�VARIABLES�MARKED�BY�A�DOLLAR�TOKEN��
5HERE�ARE�A�FEW�CONSIDERATIONS�TO�WATCH�OUT�FOR�
HERE
� BUT�FOR�THE�MOMENT�HERE�S�A�SIMPLE�EXAMPLE�
OF�HOW� IT�WORKS�
��2%3�&ENOP-=IA�,=NG
��2%3�+=OP-=IA�2IE@@U
��%#(���(AHHK��&ENOP-=IA��+=OP-=IA�
(AHHK�,=NG�2IE@@U

3EMEMBER
� THE�VARIABLES�ARE�EXPANDED� BEFORE�
THE� LINE� IS� INTERPRETED
� SO�YOU�DON�T�HAVE�TO�WORRY�
ABOUT�QUOTES�� 	"/4**�CODES�[�E<XX]�ARE� READ�BY�
&$)0�SO�THE�QUOTES�MUST�BE� INCLUDED� IN�THESE�
CASES�
�5HEREFORE
�THE�FOLLOWING�IS�ALSO�VALID�
H�%#(.�(AHHK��&ENOP-=IA��+=OP-=IA�
(AHHK�,=NG�2IE@@U

*T�S�MOST�PROBABLY�WORTH�MENTIONING�AT�THIS�
POINT�SOMETHING�THAT�VERY�OFTEN�TRIPS�BEGINNERS�
5RY�THIS�
��2%3�-!,%�,=NG�2IE@@U�
��%#(��(AHHK��-!,%�
(AHHK

8HAT�HAPPENED�TO�/".& � *ThS�A�FEATURE�OF�
"MIGA%04�� �/".&� IS�ACTING�AS�A�KEYWORD
� SO�THIS

����	�

:���
���D���������������	�


4EA4HELL� 	4MIDDYhS�&ASY�"CCESS�
4HELL
� IS�A�PROTECTED�4HELL�
ENVIRONMENT�THAT�S�EASY�TO�USE� AND�
TRAPS�OVER����OF�THE�MOST�COMMON�
ERRORS�� 4EA4HELL�MIMICS�ALL� THE�
NORMAL�4HELL� OPERATIONS�AND�WITH� A�
FEW�EXCEPTIONS
� IT�CAN�BE�USED�JUST�
LIKE�ANY�NORMAL�"MIGA%04�4HELL��
-IMITED� PROTECTION� IS�OFFERED�FOR�
%&-&5&�� �SO�YOU�DON�T�ACCIDENTALLY�
DELETE� LOTS�OF�FILES�� 'OR�SPEED�AND�
SIMPLICITY� IT�ONLY�WORKS�WITH�
"MIGA%04�VERSIONS�FROM�����
ONWARDS�� THE� LIMITATIONS�OF�EARLIER

VERSIONS�MAKE� IT� IMPRACTICAL�
5HE�FOLLOWING�EXCEPTIONS�SHOULD�

BE�NOTED�
k � 4EA4HELL�CANNOT�INTERPRET�

QUOTES��"NY�QUOTES�YOU� INCLUDE�ON�
THE�COMMAND� LINE�ARE� ABSORBED�BY�
"MIGA%04�AND�THERE� IS�NO�WAY�
AROUND�THIS��5HIS�AFFECTS�THE�
-'03."5�OPTION� IN�COMMANDS�SUCH�
AS�&7"-�AND�-*45�RENDERING�THEM�
USELESS�� &$)0� IS�NOT�GREATLY�
AFFECTED�SINCE�THE�QUOTES�ARE�NOT�
REQUIRED�FOR�MOST�USES��5HIS�DOES�
PREVENT�THE�USE�OF�"/4**� CODES�

k �4OME�SERIOUS�ERRORS� 	AND�
SOME�MINOR�ONES
�WILL� HALT�
4EA4HELL��5HIS�ONLY�HAPPENS�
WHEN�YOU� USE�SOME�OF�THE�MORE�
ADVANCED�FEATURES
� OR�ATTEMPT�
SOMETHING�"MIGA%04�CANNOT�COPE�
WITH��$OMMAND� INSERTION� USING�
COMMAND
� FOR�EXAMPLE
�WILL� HALT�
4EA4HELL� IF�THE�COMMAND� IS
NOT�FOUND�

k �:OU�CANNOT�CHANGE�THE�
PROMPT�� �THIS� IS�HARD�CODED� IN�
4EA4HELL�� 	:OU�CAN�ALWAYS�
CHANGE�THE�PROGRAM�AT�A� LATER

DATE
� HOWEVER�

k �5HE�&ND�OF�FILE� 	&0'
�CONTROL�

SEQUENCE�$53-�9�HAS�NO�EFFECT�ON�
4EA4HELL�� *T�MUST�BE�TERMINATED�BY�
&/%4)&--�OR�&/%$-*�

k �-OCAL�ENVIRONMENTAL�
VARIABLES
� i3$j� AND� i3ESULT�j� ARE�
READ� INTERNALLY�BY�4EA4HELL� AND�
CANNOT�BY�RETURNED�DIRECTLY�BY�4&5�

5HESE�MIGHT�SEEM� LIKE�SERIOUS�
LIMITATIONS
� BUT�4EA4HELL� IS� PERFECTLY�
ADEQUATE�FOR�EVERYDAY�USE�WHILE�YOU�
GET�TO� KNOW�THE�SYSTEM��5HE�ONLY�
PROBLEM�YOU�ARE� LIKELY�TO�ENCOUNTER
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LINE� IS�A� LOT�SIMPLER�IF�YOU�BREAK� IT� IN�TWO�
ECHO� iCOUNT��A��%ISPLAYS�THE� iCOUNTj�VARIABLE
�
�EVAL�� A � L�TO�ENV�A j �� *NCREMENTS�THE�VALUE� IN�

iAj� BEFORE� &$)0�IS�EXECUTED�BUT�AFTER�THE��A�PART�
IS�EXPANDED��5HIS� LINE� IS�EXPANDED�BY�"MIGA%04�TO�
READ�	FOR�EXAMPLE
� iEVAL� ����TO�ENV�Aj �� 4O�THE�
RESULT
� �� IN�THIS�CASE
� IS�SENT�TO�A�FILE�WHICH� ALSO�
HAPPENS�TO�BE�THE�VARIABLE�WEhRE�WORKING�WITH��:OU�
CAN� PROVE�THAT�FOR�YOURSELF�USING�
��'%3%-5�=�
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5HE� INGENIOUS�PART�HERE� IS�SINCE�THIS� IS� PART�OF�THE�
&$)0ED�STRING�AND� IT�NEVER�GENERATES�ANY�PRINTED�
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�THIS� LINE� IS� REALLY�TWO� LINES�COMPRESSED� INTO�
ONE��5HIS�GIVES� RISE�TO�AN� INTERESTING�DEMO�WHICH� IS�
A�GREAT� INTRODUCTION�TO�SCRIPTS� 	"MIGA%04�
COMMAND� PROGRAMS
�� &NVIRONMENTAL�VARIABLES� REALLY�
COME� INTO�THEIR�OWN�WHEN�USED� IN�SCRIPTS� LIKE�THIS�� �
AND� IF�YOU�HAVE�NEVER�ENTERED�ONE�BEFORE
� THIS� IS�A�
GOOD�EXAMPLE�TO�START�WITH�� &NTER�-ISTING��� IN�&%�
	WITHOUT�THE� LINE�NUMBERS
�THEYhRE�ONLY�THERE�FOR�
REFERENCE
�AND�SAVE� IS�AS� -001�

5HE�PROGRAM� IS�EXECUTED� LIKE�THIS�
��%7%#43%�+../���
+KKL�� ��
+KKL����
+KKL�� �

/OW�YOU�MIGHT�BE�WONDERING�WHAThS�SO�CLEVER�
ABOUT�A�PROGRAM�THAT�CAN�COUNT�FROM� ��TO�SOME�
NUMBER�� /OTHING�IN� ITSELF
� BUT�THE�CODE� USED� IS�VERY�
COMPACT�� )EREhS�HOW� IT�WORKS�

�
� 5AKES�THE�ARGUMENT�FROM�THE�COMMAND�
LINE�� *F�LOOP� IS� NOT�GIVEN�A�VALUE�TO�WORK�WITH
� IT�
EXECUTES�ONCE� AND�STOPS�

�
� 4ETS�THE�GLOBAL�VARIABLE� i -OOPj� TO� ITS�
STARTING�VALUE�

�
� .ARKS�THE�START�OF�THE� REPEATING� LOOP�
�
� *NCREMENTS�THE�VALUE�OF� i-OOPj� USING�THE�

AUTOMATIC�TECHNIQUE�DESCRIBED�ABOVE�
4EA4HELL� 	1 RO JE C T
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� �� 7
4ETTING�4EA4HELL�S�8ORKBENCH�PARAMETERS�FROM �
THE�*NFORMATION�WINDOW��/OTE�HOW�THE�$0/��
DESCRIPTION�USES�A�HEIGHT�AND�TITLE �PARAMETERS�

�
� -ITERALLY�TRANSLATED�THIS� LINE� READS�� *F�THE�
VALUE�	7"-
�OF� i-OOPj� 	�-001
� IS� iNOT�GREATER�THAN�
OR�EQUAL� TOj� 	/05�(&
�COUNT�PLUS��� 	�EVAL�
�COUNT��L�
�� 2UITE�A�MOUTHFUL��.ORE�SIMPLY
�THE�
USERhS� INPUT� IS� INSERTED�AT��COUNT��AND��� IS� ADDED�
BY�AUTOMATIC� INSERTION�OF�&7"-hS�OUTPUT�� *ThS�THE�
SORT�OF�THING�YOU� RARELY�SEE�BECAUSE� IT�SEEMS�TOO�
GOOD�TO�BE�TRUE�

�
� $ONTROL� REACHES� HERE� IF� i-OOPj� IS� LESS�THAN�
�$OUNT��j�CONTROL� IS�TRANSFERRED�BACK�TO�4TEP���

�
� "CTS�AS�A� REFERENCE�FOR� *'�TO�JUMP�TO�WHEN�
THE�TEST�AT�4TEP��� IS�FALSE��WHEN�THE� LOOP�COUNTER�
HAS�EXCEEDED�THE� REQUESTED�VALUE�

�*)�'0.$*)
#Y�NOW�YOU� SHOULD�HAVE�A�FAIRLY�GOOD� IDEA�OF�HOW�
THE�ENVIRONMENTAL�VARIABLES�WORK� IN�"MIGA%04����
5HE�SETUP� IN�"MIGA%04� ���� IS�SIMILAR
� BUT�LESS�
POWERFUL� AND�MUCH�MORE�DIFFICULT�TO�CONTROL�� *h LL�
LEAVE�THAT�FOR�NEXT�MONTH�� �SOMETHING�TO� LOOK�
FORWARD�TO�� *N�THE�MEANTIME
�YOU�MIGHT� LIKE�TO�TRY�
ENTERING�4EA4HELL�� IT� IS� A� LONG�PROGRAM�BUT�THE�
RESULT� IS�WELL�WORTH� IT�SINCE� IT�CAN�HELP�PINPOINT�
MANY�OF�THE�MORE�COMMON�ERRORS�� &NTERING�THE�
CODE� IS� A�GOOD�EXERCISE� IN� ITSELF�� �AND�YOU�MIGHT�
LIKE�TO�TRY�FIGURING�OUT�HOW�SOME�OF�IT�WORKS��
"LTERNATIVELY
� SUBSCRIBERS�WILL�GET�THIS� PROGRAM�ON�
NEXT�MONTHhS�SUBSCRIBERS�� DISK�� ��
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C� JGTC� GL�?�AMJMSPDSJ�UMPJB�� * R gQ�F?PB�RM�
GK?EGLC�RF?R�HSQR����WC?PQ�?EM�AMJMSP�
RCJCTGQGML�U?Q�TGPRS?JJW�SLFC?PB�MD
�

LCTCP�KGLB�AMJMSP�AMKNSRCPQ�� #SR�?JRFMSEF�UC�?JJ�
QCCK�RM�R?IC�AMJMSP�GK?ECPW�DMP�EP?LRCB�RFCQC�
B?WQ
� PCJ?RGTCJW�DCU�NCMNJC�QCCK�RM�SLBCPQR?LB�
FMU�CV?ARJW�GR� GQ�APC?RCB
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.?LW�".04�NPMEP?KKCPQ�RCLB�RM� GELMPC�AMJMSP
�
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�EPCCL�?LB�@JSC�FSCQ��
#SR�SQGLE�AMJMSP�GLRCJJGECLRJW�A?L�FCJN�RM�K?IC�WMSP�
".04�NPMEP?KQ�KMPC�?RRP?ARGTC� ?LB�NJC?Q?LR�RM�
SQC
� ?LB�UGRF�?� JGRRJC�CDDMPR�QMKC� GKNPCQQGTC�CDDCARQ�
A?L�@C�?AFGCTCB�

*D�WMSgTC�@CCL�SQGLE�RFC�"KGE?�DMP�?�UFGJC
�
WMS�PC� NPM@?@JW�?U?PC�RF?R�?JJ�AMJMSPQ�?PC�QNCAGDGCB�
@W�KGVGLE�BGDDCPCLR�?KMSLRQ�MD�PCB
�EPCCL� ?LB�@JSC�
	QCC�RFC�@CEGLLCPQ� @MV�DMP�KMPC� GLDMPK?RGML
�� 5FC�
AMJMSPQ� 	3
(�?LB� #
�RF?R�K?IC�SN�RFC�DGL?J� AMJMSP�
?PC� ILMUL�?Q�RFC�AMJMSP�Q�AMKNMLCLRQ�� 4R?LB?PB�
"KGE?Q�UGRF�RFC�MPGEGL?J� 	0$4�&$4
�AFGNQCR�SQC���
@GRQ�RM�AMLRPMJ� C?AF�AMJMSP�AMKNMLCLR��5FGQ� ?JJMUQ�
��� NMQQG@JC� JCTCJQ�DMP�C?AF�AMKNMLCLR�	��RM�RFC�
NMUCP�MD��
�� 5FGQ�CVNJ?GLQ�UFW�RFC�"KGE?�A?L�MLJW

BGQNJ?W����BGDDCPCLR�QF?BCQ�MD�EP?W
�?LB�UFW�RFC�
RMR?J� LSK@CP�MD�BGDDCPCLR�NMQQG@JC�AMJMSPQ� GQ������
	��� �� ��� �� ��
�

"("�"KGE?Q�CVRCLB�RFGQ�QWQRCK�RM� SQC���@GRQ�
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MD��
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� QGLAC�RFGQ� GQ�RFC�RMR?J� LSK@CP�
MD�@GRQ� SQCB�RM� PCNPCQCLR�C?AF�AMJMSP�	��V��
��"Q�UC�
?JJ� ILMUL�".04� GQ� SLDMPRSL?RCJW�QRGJJ� LMR�?@JC�RM�
R?IC�?BT?LR?EC�MD�RFGQ� 	QCC�".04�/CUQ
�
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'RANGOIS�-IONET�S�FIRS T�GAME�WAS�
\�# - *5 4 �\ � $HICKEN�$HASE�ON�THE�$��

WHICH�WAS�PUBLISHED�*N�THE�6,�
�	�	��
�BY�3AINBIRD�4OFTWARE�� * T �INVOLVED�
AN�AMOROUS�ROOSTER�THA T�HAD�TO �

PRO TECT�HIS�HEN�HOUSE�FROM�A LL�SORTS�O F�INVADERS�
WHILST�S TILL�MANAGING�TO �FIND�TIM E�TO �MAKE�SURE�
THA T�THE�CHICKENS�CONTINUED�TO �PRODUCE�EGGS�

%ELUXE�1AINT��5HIS�MAKES� IT�VERY�EASY�TO�PRODUCE�
NICE�SMOOTH�PALETTES��5HE�CODE�CAN�BE�SEEN� IN�
LISTING����5O�USE�THE�FUNCTION
� FIRST�SIMPLY�SET�THE�
FIRST�AND� LAST�COLOURS� IN�THE�SPREAD� IN�THE�USUAL�
WAY
�AND�THEN�CALL�THE� i413&"%j�FUNCTION�WITH�THE�
NUMBERS�OF�THE�FIRST�AND� LAST�COLOURS�AS�THE�
PARAMETERS��5HE�PROGRAM�GIVEN�DOES�A�FEW�OF�THESE�
SPREADS�AND�SHOWS�THE�RESULTS�TO�DEMONSTRATE� HOW�
IT�WORKS��:OU�MIGHT� LIKE�TO�TRY�INCORPORATING�THE�
SPREAD�FUNCTION� INTO�A�PROGRAM�TO� PRODUCE�A�
COMPLETE�%ELUXE�1AINT�STYLE�COLOUR�REQUESTER
�WITH�
SLIDERS�AND�EVERYTHING�ELSE�YOU�D�EXPECT��5HEN�
AGAIN
�YOU�MIGHT�NOT�

�*'*0-��4�'$)"
"NOTHER�INTERESTING�EFFECT�THAT�CAN�BE�ACHIEVED�
USING�COLOUR�IS� KNOWN�AS�COLOUR�CYCLING��.OST�OF�
YOU�ARE� PROBABLY�FAMILIAR�WITH�THESE�SORT�OF�SHIFTING�
COLOUR�EFFECTS�SEEN� IN�DEMOS�	LAST�MONTHhS� PLASMA�
CLOUDS�PROGRAM�WAS�A�GOOD�EXAMPLE
��$OLOUR�
CYCLING�WORKS�BY�SIMPLY�SHIFTING�THE�CONTENTS�OF�THE�
PALETTE�UP�OR�DOWN�

0NE�OF�THE�MORE�FUN�THINGS�YOU�CAN�DO�WITH�
COLOUR�CYCLING
� APART�FROM�THOSE�PAINFUL� DEMO�LIKE�
EFFECTS
� IS�SIMPLE�ANIMATION��"LL�YOU�DO� IS�DRAW�
EACH�FRAME�OF�YOUR�ANIMATION�ON�THE�SAME�SCREEN
�
BUT� IN�A�DIFFERENT�COLOUR��0BVIOUSLY�THIS� IS� RESTRICTED�
TO�SIMPLE�TWO�COLOUR�ANIMATIONS
� BUT� IT�CAN�BE�VERY�
EFFECTIVE��5HE�ONLY�RESTRICTION� IS�THAT�BECAUSE�YOU�
ARE�SIMPLY�DRAWING�IN�DIFFERENT�COLOURS�ON�THE�SAME�
SCREEN
�THE�FRAMES�MUST�NOT�OVERLAP�TOO�MUCH��5O�
PLAY�BACK�THE� ANIMATION
�YOU� SIMPLY�HIGHLIGHT�EACH�
COLOUR�IN�THE�PALETTE� IN�TURN
�WHILST�KEEPING�THE�
OTHER�COLOURS�BLACK�TO�HIDE�THE�OTHER�FRAMES�

"�PROGRAM�TO�DEMONSTRATE�COLOUR�CYCLING

* T �MAY�NOT�LOOK�VERY�EXCITING
� BUT�THE�5URBO�
EXTENSION�	READ�MORE�ABOUT�IT �UNDER�THE�"�'REE�
-UNCH�NEWS�SECTION
�CAN�BRING�A�NEW�LEASE�O F�LIFE �
TO�YOUR�".04�PROGRAMS

ANIMATION�CAN�BE�SEEN� IN� LISTING����0NCE�YOU�HAVE�
TYPED� IT� IN� AND� RUN� IT
�YOU�WILL� BE� PRESENTED�WITH�A�
BLACK�SCREEN��:OU�CAN�NOW�DRAW�YOUR�FIRST�FRAME�
USING�THE�MOUSE�� *hLL� LEAVE�THE�SUBJECT�OF�YOUR�
ANIMATION�TO�YOUR
� NO�DOUBT�VIVID
� IMAGINATION��:OU�
CAN�USE�THE� LEFT�MOUSE�BUTTON�TO�DRAW
� BUT�
UNFORTUNATELY�THERE� IS�NO�DELETE�FUNCTION�	*� FEEL�
ERASURE�STIFLES�CREATIVITY
��0NCE�YOU�HAVE�FINISHED�
THE�FRAME
� PRESS�THE� RIGHT�MOUSE�BUTTON�TO�GO�ON�TO�
THE�NEXT�FRAME
�AND�CONTINUE�UNTIL�YOU� HAVE�
FINISHED�DRAWING�ALL�THE�FRAMES��"T�THE�MOMENT�THE�
PROGRAM�USES� A����COLOUR�SCREEN
� AND�THEREFORE�
ALLOWS�JUST����FRAMES��:OU�CAN�CHANGE� IT�TO� USE�A�
���COLOUR�SCREEN
�GIVING����FRAMES
� BUT�THIS�
UNFORTUNATELY�MEANS�THAT� IT� IS� IMPOSSIBLE�TO� SEE�
THE�MOUSE�POINTER�� )OWEVER�IN�MY�EXPERIENCE
�THIS�
WILL� ACTUALLY� IMPROVE�YOUR�DRAWING�ABILITY��"NYWAY
�
ONCE�YOU�HAVE�FINISHED�ALL�THE�FRAMES
� THE�PROGRAM�
WILL� PLAY�BACK�THE�ANIMATION�� FIRST�FORWARDS
�THEN�
BACKWARDS� 	THIS� IS�CALLED� PING�PONGING
�� &NJOY�� /EXT�
MONTH� *�LL� TELL�YOU�HOW�TO�WRITE�GAMES�THAT�USE�TWO�
MICE�SIMULTANEOUSLY
� AND�MORE�
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8ANT�TO�KNOW�HOW�TO� PROGRAM�GAMES� IN�".04 
*F�SO
� THEN�GET�YOUR�HANDS�ON�6LTIMATE�".04
�
THE�ESSENTIAL�GUIDE�TO�".04�PROGRAMMING��5URN�
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8HEN�USING�COLOUR�CYCLING�* T hS�EASY�TO �CREATE�
ANIMATION�EFFECTS�LIKE �THESE��" LL�YOU�HAVE�TO �DO�IS�
DRAW�EACH�FRAME�O F�YOUR�ANIMATION�ON�THE�SAME�
SCREEN
� BUT�IN�DIFFERENT�COLOUR�
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*RgQ�MDRCL�Q?GB�RF?R�RFCPC�?PC�
RUM�RFGLEQ�WMS�A?L�LCTCP�F?TC�
RMM�KSAF�MD�GL� ?�AMKNSRCP�
QWQRCK�� �QNCCB�?LB�QNCCB��
"DRCP�WMSgTC� @CCL�SQGLE�".04�
DMP�?�UFGJC�WMS�KGEFR�QR?PR�RM�
LMRGAC�RF?R�QMKC�MD�GRQ�EP?NFGAQ�
DSLARGMLQ�?PCLgR �OSGRC�?Q� P?NGB�
?Q�WMS�UMSJB� JGIC
� CQNCAG?JJW�
UFCL�AMKN?PCB�RM�QMKC�MRFCP�
D?QFGML?@JC� NPMEP?KKGLE�
J?LES?ECQ�RF?R� *� AMSJB�KCLRGML�

5FC�5SP@M�-G@P?PW�GQ�?�
NS@JGA�BMK?GL�CVRCLQGML�DMP�
".04�RF?R�?BBQ�?�UFMJC�
QCJCARGML�MD�LCU�AMKK?LBQ�RM�
RFC� J?LES?EC��"Q� GRQ� L?KC�
QSEECQRQ
�RFC�CKNF?QGQ�
RFPMSEFMSR�GQ�ML� QNCCB��5FC�
LCU�AMKK?LBQ� GLAJSBC�D?QR�
PCNJ?ACKCLRQ�DMP�".04g�
EP?NFGAQ�AMKK?LBQ
� ?LB� QMKC�
TCPW� GLRCPCQRGLE�?LB�AMKNJCRCJW�
MPGEGL?J� AMKK?LBQ�

5FC�QMDRU?PC�U?Q�UPGRRCL�@W�
#CJEG?L�AMBCP�.?LSCJ�"LBPC��
'MPRSL?RCJW�RFC�N?AI?EC�AMKCQ�
AMKNJCRC�UGRF�&LEJGQF�
BMASKCLR?RGML�?LB�?�QCJCARGML�
MD�".04�NPMEP?KQ�RF?R�
BCKMLQRP?RC�RFC�SQ?EC�MD�?JJ�
RFC�BGDDCPCLR�AMKK?LBQ��
4CN?P?RC�TCPQGMLQ�MD�RFC� JG@P?PW�
DMP�".04�?LB�".04�1PM�?PC�
NPMTGBCB
� ?LB�RFC� GLQR?JJ?RGML�MD�
CGRFCP� GQ� PCJ?RGTCJW�N?GLJCQQ�

5SP@M�1JSQ�NPMKGQCQ�CTCL�KMPC�CVAGRGLE �DC?RSPCQ
�
GLAJSBGLE�RFGQ�K?N�CBGRMP�NPMEP?K�

-;8��&(,�'8JF
5FCPC�F?TC�@CCL�?� JMR�MD�PSKMSPQ� ?LB� QNCASJ?RGML�
?@MSR�RFC�DSRSPC�MD�".04
� ?LB�RFC�".04�"("�
CVRCLQGML
�UFGAF� GQ�QMKCRFGLE�RF?R�".04�SQCPQ�
F?TC�@CCL�APWGLE�MSR�DMP�?JKMQR�CTCP�QGLAC�RFC�"("�
$FGN�QCR�U?Q�DGPQR�PCJC?QCB��5FC�LCUQ�DPMK�
&SPMNPCQQ� GQ�RF?R�RFCPC� GQ�ASPPCLRJW�LM�BCTCJMNKCLR�
@CGLE�A?PPGCB�MSR�ML�?LW�".04�NPMBSARQ�� *RgQ�QRGJJ�
@CGLE�K?PICRCB�?LB�QSNNMPRCB
� @SR�LM�LCU�".04�
NPMBSARQ�?PC�ASPPCLRJW�NJ?LLCB�

'P?LEMGQ� -GMLCR
� RFC�?SRFMP�MD�".04
� GQ�@SQW�
UMPIGLE�ML�?L�?Q�WCR�SLL?KCB�E?KCQ�APC?RGLE�
NPMBSAR�DMP�RFC�1$�� &SPMNPCQQ�RCJJ� KC� GRgQ�M@HCAR��
MPGCLRCB�?LB� PCOSGPCQ� LM�NPMEP?KKGLE�� &TCL�?�
LMTGAC�UGJJ� @C�?@JC�RM�APC?RC� ?�AMKNJCRC�E?KC� GL�?�
AMSNJC�MD�FMSPQ�HSQR�@W�NMGLRGLE�?LB�AJGAIGLE�� *R�
QMSLBQ�?�@GR� JGIC�RFC�4FMMR�CK�SN�$MLQRPSARGML� ,GR�
RM�KC
� @SR�LM�BMS@R�UGRF�RFC�R?JCLR�MD�.P�-GMLCR�
@CFGLB� GR
� GR�UGJJ� @C�?L� GKNPCQQGTC� NGCAC�MD�QMDRU?PC
�
BCQNGRC� GRQ�.GAPMQMDR�AMLLCARGMLQ�

*R�QCCKQ�SLACPR?GL�UFCRFCP�'P?LEMGQ�UGJJ�CTCP�
PCRSPL�RM�RFC�"KGE?�?LB�".04�� &SPMNPCQQ�QCCK�RM�
@C�NSJJGLE�MSR�MD�RFC� PCJ?RGTCJW�SLNPMDGR?@JC�"KGE?�
QMDRU?PC�K?PICR�� *R�?NNC?PQ�RF?R� GR� GQ�LMU�SN�RM�RFC�
SQCPQ�RM�QSNNMPR�".04��5FCPC�?PC�QCTCP?J� NCMNJC�
ASPPCLRJW�UMPIGLE�ML�"("�CVRCLQGMLQ
� GLAJSBGLE�
D?KMSQ�".04�NPMEP?KKCP�"?PML� 'MRFCPEGJJ
� @SR� *�
F?TCLgR �QCCL� ?LWRFGLE�WCR�� *g JJ� ICCN�WMS� NMQRCB�

 !� �.�$'�!,1
4M
�UF?R�BMCQ� GR�?ARS?JJW�BM �'GPQR�MD�?JJ
� RFC� JG@P?PW�
NPMTGBCQ�?�LSK@CP�MD�?AACJCP?RCB�EP?NFGAQ�
DSLARGMLQ
� GLAJSBGLE�?JJ�RFC� SQS?J� NJMR
� NMGLR
�BP?U
�
?LB�AGPAJC�AMKK?LBQ��5FCQC�NCPDMPK�CV?ARJW�RFC�
Q?KC�DSLARGMLQ�?Q�RFCGP�".04�COSGT?JCLRQ
� @SR�?PC�
RUM�RM�RFPCC�RGKCQ�D?QRCP��5FCPC� GQ�CTCL�?�QGKNJC�
�%� JGLC�BP?UGLE�DSLARGML�RF?R�CL?@JCQ�WMS�RM�BP?U�
RFPCC�BGKCLQGML?J�M@HCARQ� GL� NCPQNCARGTC�

5FC�QCAMLB�K?HMP�QCR�MD�AMKK?LBQ�?PC�RFC�
h@JGRi�AMKK?LBQ
�UFGAF� ?JJMU� PCEGMLQ�MD�RFC�QAPCCL�
RM�@C�KMTCB�?PMSLB�� *L�D?AR
� SN�RM����BGDDCPCLR

QAPMJJGLE�XMLCQ�A?L�@C�BCDGLCB��5FC�@JGR�AMKK?LBQ�
?PC�QGELGDGA?LRJW�D?QRCP�RF?L�RFC�".04�QAPMJJ�
AMKK?LB
� ?LB�RFC�QAPMJJGLE�A?L�@C�CVCASRCB� SLBCP�
GLRCPPSNR
�UGRFMSR�RFC� GLRCPTCLRGML�MD�WMSP�NPMEP?K�

5FC�LCVR�EPMSN�?PC�RFC�@JMAI�?LB� GAML�
AMKK?LBQ��5FCQC�?PC�CQNCAG?JJW�BCQGELCB�DMP�
E?KCQ�RF?R�SQC�QK?JJ� 	SQS?JJW����@W����NGVCJ
�RGJCQ�
RM�K?IC�SN�RFCGP�@?AIEPMSLB�EP?NFGAQ�?LB
� ?Q�
WMSgB�CVNCAR
� RFCW�?PC�TCPW�OSGAI��5SP@M�?JQM�
GLAJSBCQ� GKNPMTCB�XMLC�AMKK?LBQ
�UFGAF� QNCCB�
SN�AMJJGQGML�BCRCARGML�AMLQGBCP?@JW�

5FC� JG@P?PW�?JQM�F?Q�QSNNMPR�DMP� hTCARMP�
M@HCARQi ��5FCQC�?PC�M@HCARQ
K?BC�SN�MD�JGLCQ
�
UFGAF�A?L�@C�BCDGLCB
� QRMPCB
� ?LB�RFCL�BGQNJ?WCB�
?R�?LW�NMQGRGML�MP�QGXC�ML�RFC�QAPCCL��"L� GLRCPCQRGLE�
AMLACNR
� @SR� *gK�LMR�QSPC�UF?R�WMS�B�SQC�RFCK�DMP�

5FC�BCKM�UPGRCPQ�?KMLEQR�WMS�UGJJ� @C�NJC?QCB�
RM�FC?P�RF?R�RFC�5SP@M�CVRCLQGML�?JQM� NPMTGBCQ�
QSNNMPR�DMP�GLRCPPSNR�BPGTCL�QR?PQ��5FGQ�CL?@JCQ�WMS�
RM�C?QGJW�APC?RC�RFMQC�LGAC�BMRRW�QR?PDGCJBQ�RF?R�?PC�
QM�@CJMTCB�MD�BCKM�APC?RMPQ��5FC�CVRCLQGML�?JQM�
NPMTGBCQ�QMKC�KMPC�CQMRCPGA�A?N?@GJGRGCQ
� GLAJSBGLE�
KSJRGR?QIGLE�AMLRPMJ
� RFC�?@GJGRW�RM�KMTC�@GRNJ?LCQ�
GLBCNCLBCLRJW
� @GR�K?LGNSJ?RGML�MNCP?RMPQ�?LB�
DSLARGMLQ�RM�M@R?GL� QWQRCK� GLDMPK?RGML�

� ��*��� $-&� 
"Q�UGRF�KMQR�MD�RFCQC�".04�CVRCLQGMLQ
� RFC�5SP@M�
CVRCLQGML� GQ�?�@GR�MD�?�FGR�?LB�KGQQ�?DD?GP�� 4MKC�MD�
RFC�LCU�AMKK?LBQ�?PC�ECLSGLCJW�SQCDSJ
� ?LB�WMS�JJ�
QMML�UMLBCP�FMU�WMS�CTCP�K?L?ECB�UGRFMSR�RFCK
�
@SR�K?LW�?PC�NPCRRW�M@QASPC� ?LB�BMLgR �PC?JJW�?BB�
?LWRFGLE�RM�RFC� J?LES?EC��.W�MUL�CVNCPGCLAC�F?Q�
QFMUL�RF?R�RFC�5SP@M�AMKK?LBQ�ACPR?GLJW�A?L�
K?IC�WMSP�NPMEP?KQ� PSL�?� JMR�D?QRCP�	CQNCAG?JJW�GD�
RFCW�GLTMJTC�?� JMR�MD�KMTGLE�EP?NFGAQ

� @SR�WMS�F?TC�
RM�ILMU�UF?R�WMS�?PC�BMGLE�RM�ECR�RFC�KMQR�DPMK�
RFCK��4CCGLE�?Q�RFC�UFMJC�RFGLE�GQ� GL�RFC�NS@JGA�
BMK?GL� ?LB�RFCPCDMPC�AMKNJCRCJW�DPCC�MD�AF?PEC
�
UF?R�F?TC�WMS�EMR�RM� JMQC � *D�WMS�UPGRC�E?KCQ�MP�
BCKMQ� GL�".04
�RFCL�WMS�A?L�R�?DDMPB�RM�KGQQ�RFC�
5SP@M�CVRCLQGML�

5FC�N?AI?EC� GQ� ?T?GJ?@JC�ML�"KGLCR�?Q�
�RSP@MJ��JF?i� GL�RFC�SQS?Jgg�BCT�?KMQi�BGPCARMPW�
	QCC� J?QR�KMLRFgQ� �".04�ML� RFC�/CRi�DMP�KMPC�
GLDMPK?RGML
�� *D�WMS� A?LgR �K?L?EC�RFGQ
�WMSP�JMA?J�
DPGCLBJW�NS@JGA�BMK?GL� FMSQC�MP�".04�SQCP�EPMSN�
UGJJ� @C�?@JC�RM�RP?AI�WMS�BMUL�?�AMNW�LM�BMS@R�

5FC� J?RCQR�TCPQGML� MD�RFC�CVRCLQGML� GQ�T J�� ��
6LDMPRSL?RCJW
� GR�?NNC?PQ�RF?R�RFGQ�UGJJ� @C�RFC� J?QR�
NS@JGA�BMK?GL� PCJC?QC�� h5SP@M�1JSQi 
� ?Q�RFC�LCVR�
TCPQGML�UGJJ� @C� ILMUL
� GQ�RM�@C�QMJB�AMKKCPAG?JJW�@W�
h1J?WDGCJB�i 
� ?L�"KCPGA?L�K?E?XGLC�UFGAF�AJ?GKQ�RM�
@C� �RFC�HMSPL?J� MD�APC?RGTC�".04�NPMEP?KKGLEi �
5FC�LCU�CVRCLQGML�NPMKGQCQ�LM� JCQQ�RF?L�����
AMKK?LBQ
� ?LB�?NN?PCLRJW�GLAJSBCQ
� ?KMLEQR�
MRFCP�RFGLEQ
� AMJMSP�RCVR�QSNNMPR�	UGRF�AMJMSPDMLRQ

�
LCU�K?N�AMKK?LBQ�?LB�?�K?N�CBGRMP�NPMEP?K�� *gJJ�
@C� PCTGCUGLE� GR�?Q�QMML�?Q� GR gQ�@CCL� PCJC?QCB��/ F

�� "''�+,�
,-�+-�!�+�
)MU�AMKC�KGVGLE�PCB�?LB�EPCCL�K?ICQ�WCJJMU 
*� KWQCJD�PCKCK@CP�@CGLE�TCPW�AMLDSQCB�RFC�DGPQR�
RGKC� *� QR?PRCB� CVNCPGKCLRGLE�UGRF�AMJMSP�GL�
"AHPSA�.=EJO�� ?JJ� RFMQC�WC?PQ�?EM��1J?WGLE�
?PMSLB�UGRF�RFC� PCB
�EPCCL�?LB�@JSC�QJGBCP�
AMLRPMJQ� GL�RFC� N?JCRRC� PCOSCQRCP�HSQR�BGBLgR�
QCCK�RM�BM�UF?R� *� CVNCARCB�

8FCL� *�U?Q�?R�QAFMMJ
�WMS�K?BC�?�EPCCL�
AMJMSP�@W�KGVGLE�RMECRFCP�@JSC�?LB�WCJJMU
� ?LB�
KGVGLE�?JJ�RFC�AMJMSPQ�RMECRFCP�HSQR�K?BC�?�
FMPPG@JC� @PMUL�AMJMSP�

%*"(3".���� �. GVGLE�BGDDCPCLR�AMK@GL?RGMLQ�
M D�NSPC�PCB
�EPCCL�?LB�@JSC�JGEF R�NPMBSAC�
T?PGMSQ�?RRP?ARGTC�LCU�AMJMSPQ�

#SR�ML�RFC�AMKNSRCP
�KGVGLE�PCB�?LB�EPCCL�
NPMBSACQ�WCJJMU
�KGVGLE�EPCCL�?LB�@JSC�
NPMBSACQ�AW?L� 	RSPOSMGQC

�KGVGLE�PCB�?LB�@JSC�
NPMBSACQ�K?ECLR?� 	NSPNJC

� ?LB�KGVGLE�?JJ� RFPCC�
NPMBSACQ�UFGRC��8CGPB��5FGQ� GQ�QFMUL� GL�BG?EP?K
��?@MTC�

)MUCTCP
�BMLgR � JCR�RFGQ�N?LGA�WMS�� �CTCL�KW�
QK?JJ� @P?GL�QMML� JC?PLR�RF?R�N?GLRGLE�UGRF� JGEFR�GQ�
TCPW�BGDDCPCLR�DPMK�N?GLRGLE�UGRF�NGEKCLRQ�� #W�
KGVGLE�BGDDCPCLR�?KMSLRQ�MD�PCB
�EPCCL�?LB�@JSC�
JGEFR
� ?JKMQR�?LW�TGQG@JC�AMJMSP�A?L�@C�NPMBSACB�

5FC�PC?QMLQ�DMP�RFGQ�?PC�BCCNJW�GLTMJTCB� GL�
RFC�NFWQGAQ�MD�JGEFR�?LB�FSK?L�AMJMSP�
NCPACNRGML
� @SR�RFC�3(#�QWQRCK� GRQCJD�GQ�TCPW�
QGKNJC�RM�SQC�

'MP�CV?KNJC
� MP?LEC� GQ� PCB�UGRF� ?@MSR�F?JD�
?Q�KSAF�EPCCL� GL� GR�	�D��

� ?LB�@PMUL� GQ�?�B?PI�
MP?LEC�	����
��.GVGLE�COS?J� NPMNMPRGMLQ�MD�PCB
�
EPCCL�?LB�@JSC�NPMBSACQ�QF?BCQ�MD�EP?W�
	CE�����
� ����
��5FGQ� GQ� GJJSQRP?RCB� GL�BG?EP?K
��@CJMU�

%*"(3".�� � # W �K GVGLE�B GDDCPCLR�GLRCLQGRGCQ�
M D�PCB
�EPCCL�?LB�@JSC�JGE F R�?JKMQR�?LW�AMJMSP�
A?L�@C�APC?RCB�
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)AVING�JUST�FINISHED�READING�THE�
i"MIGA�5APESj�'EATURE� IN� ISSUE�� � 
��
FE LT�COMPELLED�TO�MAKE�ONE�OR�TWO�
COMMENTS��$OMMODORE�DO�SEEM�TO�
BE� IN�SERIOUS�FINANCIAL�DIFFICULTY�

	5HAThS�PUTTING�IT�MILDLY�� �&D

�BUT� *� FEEL
� FOR�TWO�
REASONS
� THAT�THIS�SHOULD�NOT�POSE�A�PROBLEM�FOR�
CURRENT� i SERIOUSj�"MIGA�USERS�

'IRSTLY
�$OMMODORE�HAVE�NEVER�SEEMED�TO�
REALLY�KNOW�WHAT�TO�DO�WITH�THE�TECHNOLOGY
�WHICH�
UNFORTUNATELY�HAS�SHOWN�THROUGH� IN�POOR�
MARKETING�AND�DEVELOPMENT��5HE�"MIGA�BRAND�
SEEMS�TO�ATTRACTIVE�TO�DIE�ALONGSIDE�$OMMODORE
�
AND� *�FEEL�THAT�ANY�FUTURE�OWNER�WOULD�STAND�A�
BETTER�CHANCE�OF�MAKING�A�COMMERCIAL�SUCCESS�OF�
THE�"MIGA�THAN� ITS�CURRENT�OWNERS
� PARTICULARLY�IF�
A�NEW�OWNER�WERE�FOR�EXAMPLE
�AGGRESSIVE�
MARKETEERS�SUCH�AS�/INTENDO
�WHO�WOULD�SEEM�TO �
HAVE�MISSED�THE�$%�30.�BOAT
� AND�MAY�WELL�
DEEM� IT�PRUDENT�TO�BUY�IN�TECHNOLOGY�

4ECONDLY
� EVEN� IF�THE�FORMAT�DOES�MEET�WITH�
AN�UNSYMPATHETIC�OWNER
� CURRENT�"MIGA�4HOPPER�
READERS�SHOULD�STILL�NOT�HAVE�A�GREAT�DEAL�TO�FEAR��
5OGETHER�WITH�MY�"����� *�ALSO�OWN�A�4INCLAIR�2-
�
A�MACHINE�WHICH�YOU�MAY�RECALL�CEASED�
PRODUCTION�OVER�NINE�YEARS�AGO
�WHEN�RESCUED�BY�
4INCLAIR�3ESEARCH��4INCE�"MSTRAD�REFUSED�TO�SELL�
THE�DESIGN
� BUT�HAD�NO�INTEREST�IN�PRODUCING�THE�
MACHINE
�THEIR�INTENTION�WAS�CLEAR���� THE�2-�WAS�
TO�QUIETLY�FADE�AWAY�

&VEN�NOW
� BECAUSE�OF�THE�HOBBYIST�SERIOUS�
USER�BASE�THE�2-�ATTRACTED
� BOTH�HARDWARE�AND�
SOFTWARE�ARE�STILL�BEING�DEVELOPED�	ALBEIT�ON�A�
FAIRLY�SMALL�SCALE
�� *T�SEEMS�REASONABLE�TO�ASSUME�
THAT�WHILST�GAME�PLAYERS�MAY�MOVE�ON
�SHEER�
WEIGHT�OF�NUMBERS�OF�SERIOUS�USERS�SHOULD�ENSURE�
THERE� IS�SUFFICIENT�SCOPE�FOR�PROFIT�FOR�DEVELOPERS�
SUCH�AS�(71�AND�4OFT�-OGIK�FOR�YEARS�TO�COME�

"NTONY�1RIME
�
$REWE

*NDEED��$OMMODORE�S�MARKETING�OF�THE�"MIGA�HAS�
BEEN�PRETTY�MINIMAL
�MAINLY�DUE�TO�THE�FACT�THAT�
THEY�DON�T�HAVE�THE�VAST�AMOUNTS� OF�CASH�THAT� RICH�
COMPANIES�SUCH�AS�4EGA�CAN�THROW� INTO�57�ADVERTS�
AND�THE� LIKE�� %ESPITE�THIS
�THE�$%���HAS�DONE�
EXTREMELY�WELL� 	WITH�JUST�UNDER�HALF�OF�THE�$%�
GAMES�MARKET

� AND�ANYTHING�THAT�GETS� PEOPLE�
BUYING�AND�USING�"MIGAS�CANhT �BE�BAD�� )OPEFULLY
�
THE�NEW�OWNERS�OF�THE�"MIGA�	SEE�PAGE���FOR�THE�
LATEST�NEWS
�WILL� HAVE�MONEY�TO�SPEND�ON�
MARKETING�THE�"MIGA�

"S�YOU� SAY
� THERE�WILL� STILL� BE� AN�"MIGA�MARKET�
IF�THE�TECHNOLOGY�GETS� i LOSTj 
� BUT� *hD�MUCH� RATHER�
EDIT�A�MAGAZINE�WHERE�WE�CAN�TALK�ABOUT�NEW�
"MIGAS�AND� LOTS�OF�STUNNING�NEW�BITS�OF�EQUIPMENT
�
NOT�THE�BUDGET�RE�RELEASES�THAT�"MSTRAD� AND�
4INCLAIR�USERS� HAVE�TO�PUT�UP�WITH��$OMPUTERS�
	SUCH�AS�THE�4PECTRUM�AND�"MSTRAD�$1$
�CONTINUE�
LONG�AFTER�THEY�HAVE�BEEN�DISCONTINUED�BY�THE�
MANUFACTURERS
� BUT�YOU�WILL� RARELY�SEE�ANYTHING

REALLY�EXCITING�FOR�THEM�

(0.$��(��) ..
*�AM� IN�THE�PROCESS�OF�SETTING�UP�A�NON�PROFIT�
MAKING�NEWSLETTER�WHICH�WILL�GIVE�COMPOSERS�OF�
ALL�STANDARDS�A�CHANCE�TO�HAVE�THEIR�WORK�
ASSESSED�BY�OTHER�WRITERS�AND�WHICH�WILL�ALSO�GIVE�
THEM
� IN�TURN
�THE�OPPORTUNITY�TO� REVIEW�THEIR�
FELLOW�MUSICIANS��WORK�

"LL�TYPES�OF�MUSIC�ARE�WELCOME��THERE�WILL�BE�
OVER����CATEGORIES�COVERING�EVERYTHING�FROM�POP
�
RAP�AND�JAZZ�RIGHT�THROUGH�TO�BRASS�BAND
�
ORCHESTRAL
�HYMNS
�ETC��.EMBERS�WILL�SUBMIT�THEIR�
MUSIC�ON�TAPE
�DISK�OR�MANUSCRIPT�

5HE�INITIAL�AIM� IS�TO�HAVE�A�MEMBERSHIP�OF�
APPROXIMATELY�����STRONG
� EACH�PAYING�A�MONTHLY�
FEE�OF�BETWEEN�_��_���5HERE�WILL�BE�A�PRIZE�OF�
_����FOR�THE�BEST�PIECE�SUBMITTED�EACH�MONTH�
AND�AN�ANNUAL�PRIZE�OF�_�����FOR�THE�COMPOSITION�
OF�THE�YEAR��5HE�MONTHLY�WINNERS�WILL�BE�DECIDED�
BY�THE�MEMBERS�AND�THE�ANNUAL�WINNER�BY�A�PANEL�
OF�PROFESSIONALS�FROM�THE�MUSIC�WORLD��"S�THE�
MEMBERSHIP�GROWS
�SO�WILL�THE�SIZE�OF�THE�PRIZES�

*F�ANY�READER�IS� INTERESTED� IN�BECOMING�A�
MEMBER
�CONTRIBUTING�ARTICLES
�OR�WOULD� LIKE�
FURTHER�DETAILS
�THEY�CAN�WRITE�TO� �

.R��%IXON�
��1EMBROKE�1LACE�

1ENRITH�
$UMBRIA�

$"����)#

+*)� -$)"�+�.
*�FEEL�COMPELLED�TO�WRITE�TO�YOU� REGARDING�THE�
STATE�OF�THE�"MIGA��5HE�"MIGA� IS� IN�A�DEAD�END�
SITUATION�BECAUSE�OF�PIRACY��4LOWLY�AND�SURELY
� THE�
1$S�ARE�TAKING�OVER��"T�THE�END�OF�THIS�YEAR�*�WILL�
BE�SELLING�MY�"�����AND�BUYING�A����%9����5HE�
REASON�FOR�THIS� IS�THAT� *� FIND�THE�"�����TOO�MUCH�
OF�AN�EXPENSE
� COMPARED�TO�1$S

.ARK�(ERARD�
8IGAN

:OUhRE� IN�FOR�A�NASTY�SHOCK�� .OST�GAMES�FOR�1$S�
WILL�COST�AT� LEAST�_��
� AND�SERIOUS� PACKAGES�WILL�
COST�YOU� SEVERAL� HUNDRED� POUNDS�� 8ORD�FOR�
8INDOWS
� FOR�INSTANCE
�WILL�COST�YOU�AROUND�_����
WHILE�'INAL�8RITER�OR�8ORDWORTH�WILL� ONLY�COST�YOU�
LESS�THAN�A� HUNDRED�QUID�� 3AY�TRACING�PROGRAMS�ARE�
EVEN�WORSE
�WITH�THE� PREMIER�1$��%�PACKAGE�	�%�
4TUDIO
�COSTING�AROUND�_�
�����$ONTRAST�THIS�WITH�
*MAGINE��
�WHICH�WILL� ONLY�COST�YOU�AROUND�_���� 1$�
SOFTWARE� IS�MUCH�MORE�EXPENSIVE�THAN�"MIGA�
PROGRAMS
� SO�UNLESS�YOU�ARE� PLANNING�TO�USE�
PIRATED�COPIES�OF�THESE�PROGRAMS
�YOUhLL� NEED� TO�
SPEND� SEVERAL� HUNDRED�MORE� POUNDS�ON�GETTING�
YOUR�SOFTWARE�

)*�)  ��!*-�)/�
*N�THE�5ALKING�4HOP�OF�ISSUE���
�YOU� REQUEST�
LETTERS�ON�THE�SUBJECT�OF�i THE�4UPER�"MIGAj ��"�
COUPLE�OF�OBSERVATIONS�ON�THE� INCLUSION�OF

WINDOWS�/5�	/EW�5ECHNOLOGY
� COMPATIBILITY��+UST�
HOW� IS�THIS�COMPATIBILITY�TO�BE�ACHIEVED � *�CAN�
SEE�TWO�WAYS�THIS�MIGHT�BE�DONE��:OU�COULD�PICK�
A�PROCESSOR�FOR�THE�MACHINE�WHICH� IS�SUPPORTED�BY�
.ICROSOFT�AND�THEN�SIMPLY� INCLUDE�A�FULL� RELEASE�OF�
THE�/5�OPERATING�SYSTEM�WITH�THE�MACHINE�

5HE�OTHER�WAY�OF�IMPLEMENTING�/5
�WHICH�
WOULD� REQUIRE�A� LOT�MORE�WORK�ON�$OMMODOREhS�
PART
� IS�TO�AGAIN�USE�A�.ICROSOFT�SUPPORTED�$16
�
BUT� INCORPORATE�A�COPY�OF�/5hS�PROGRAM� INTERFACE�
WITHIN�THE�"MIGAS�04
�ALONGSIDE� ITS�NATIVE�
LIBRARIES�AND�FUNCTION�CALLS��5HIS�WAY
�AN�/5�
APPLICATION�COULD�BE�FOOLED� INTO�THINKING�IT�WAS�
WORKING�WITHIN�A�STANDARD�/5�SETUP
� BUT�
ACTUALLY�IT�WOULD�BE�RUNNING�UNDER�"MIGA%OS
�
ALLOWING�/5�AND�NATIVE�"MIGA�APPLICATIONS�TO�
MULTITASK�TOGETHER�

.IGHT�WE�NOT�SEE�THE�COMPLETE�
DISAPPEARANCE�OF�THE�"MIGA�AS�A�FORMAT�IN� ITS�OWN�
RIGHT
� BECOMING�MERELY�ANOTHER�8INDOWS�/5�CLONE�
MACHINE�	ALBEIT�ONE�WITH�GROOVY�HARDWARE
 

*N�CONCLUSION
� *� THINK�THAT�THE� INTRODUCTION�
OF�/5�COMPATIBILITY�COULD�HAVE�AS�MANY�DANGERS�
AS�ADVANTAGES�

/� %�5ROMANS�
4TOURBRIDGE

*S�THIS�TECHNICALLY�FEASIBLE �"T�THE�VERY�LEAST� IT�
WOULD�MEAN� THAT�8ORKBENCH�AND�"MIGA%OS�WOULD�
NEED�THE�SAME� RESOURCES� 	���.B�OF�DISK�SPACE�
AND�AT� LEAST���.B�OF�3".
�THAT�8INDOWS� /5�
REQUIRES
� THUS� LOSING�MANY�OF�THE�ADVANTAGES�THAT�
8ORKBENCH� HAS�OVER�8INDOWS�AND�%OS�

8INDOWS�/5� IS� REALLY�DESIGNED� FOR�VERY�HIGH�END�
MACHINES�ONLY
� SO� *hM�NOT�CONVINCED� THAT�IT hS�VITAL�
FOR�THE�NEXT�GENERATION�OF�"MIGAS�TO�BE�ABLE�TO� RUN�
THIS� INCREDIBLY�GREEDY�AND�CUMBERSOME�SYSTEM�

0.$)"�0)$3�
*� REALISE�THAT�PREDICTING�THE�FUTURE� IS�A�FICKLE�ART
�
BUT�WOULD�YOU�AGREE�THAT�MOST�ARROWS�POINT�
TOWARDS�6NIX 

"RE�WE�"MIGANS�ABOUT�TO�EMERGE�FROM�OUR�
ELITIS T�P IRACY� RIDDEN�SHELLS�AND�JOIN�THE�REST�OF�THE�
GANG
�OR�WILL�WE�PUSH�THE�"MIGAS�STILL�FURTHER�UP�
THE���999�LADDER�USING�"MIGA%OS�UNTIL�WE�KILL�ALL

8 ILL�WE�SEE� THE�COMPLETE�DISAPPEARANCE�O F�THE�
"MIGA�AS�A�FORMAT�IN�ITS �OWN�RIGHT 

#��(%)%�*	
(� �!($ %�

��
����	������> �
�����MI�> �������� JRRM



%�--�+,� ��

RFC�BCTCJMNCPQ�?PMSLB�SQ 
$W@CPL?SR�

3CWI?TGI
� *ACJ?LB
6LGV�	?� NMUCPDSJ� KSJRG� SQCP�MNCP?RGLE�QWQRCK
�U?Q�
?T?GJ?@JC�DMP�RFC�"KGE?
� ?LB� GR�U?Q�@SLBJCB�UGRF�
MLC�"KGE?�	A?JJCB�RFC�����69
�� 6LDMPRSL?RCJW
�
$MKKMBMPC�BCAGBCB� LMR�RM�BCTCJMN�RFGQ�DSPRFCP
�
?LB�RFCPC�F?TC�@CCL�LM�LCU�TCPQGMLQ�MD�"KGE?�
6LGV�DMP�QCTCP?J�WC?PQ�

"JRFMSEF� 6LGV� GQ� ?AACNRCB�?Q�?� QR?LB?PB�ML�
KGLG� ?LB�K?GLDP?KCQ
� GR�Q� LCTCP�@CCL�RF?R�NMNSJ?P�
UGRF�KGAPMAMKNSRCPQ
� QM� *�UMSJB� @C�CVRPCKCJW�
QSPNPGQCB�RM�QCC� GR�?BMNRCB� ?Q�?�UMPJBUGBC�
QR?LB?PB
� CQNCAG?JJW�GL�RFC�D?AC�MD�AMKNCRGRGML�DPMK�
MNCP?RGLE�QWQRCKQ�UFGAF�?PC�KSAF�C?QGCP�RM�SQC�

�!1���&��*+
0LAC�SNML�?�RGKC�"KGE?�4FMNNCP�NPMKGQCB�RM �
NPGLR�?PRGAJCQ�ML�BM�GR�WMSPQCJD�NPMHCARQ�?LB�
KMBGDGA?RGMLQ��4M�D?P�*� F?TCLgR �PC?JJW�QCCL�KSAF�MD�
RFCQC�� *�A?LgR �@C�RFC�MLJW�MLC�UFM�UMSJB� JGIC�RM �
QCC�QMKC�?PRGAJCQ�ML�?BT?LACB�%*:�NPMHCARQ 

+SJG?L�)?BJMU�
4MKCUFCPC�

)?PBU?PC� NPMHCARQ� ?PC�MLC�MD�RFC�RFGLEQ� *� ?K�
ASPPCLRJW�CV?KGLGLE
� @SR�RFCW�?PC�DP?SEFR�UGRF�
BGDDGASJRGCQ�?Q� GR gQ�TCPW�C?QW�DMP�?� SQCP�RM�B?K?EC�
RFCGP�K?AFGLC�@W�UGPGLE�RFC�NPMHCAR�SN�UPMLE�
%CQNGRC�RFGQ
� *� ?K�AMLQGBCPGLE�QCTCP?J� NPMHCARQ� ?R�
RFC�KMKCLR
� ?LB� *gK�TCPW� GLRCPCQRCB� GL� FC?PGLE�
DPMK�?LW@MBW�UFM�F?Q�?�BCQGEL�DMP�MLC�RF?R�RFCW�
U?LR�RM�ECR�NS@JGQFCB�� *D�WMS�F?TC�?LW�EMMB� GBC?Q�
WMS� ILMU�UFCPC�RM�UPGRC�� 0TCP�RM�WMS� JMR���

�*!%!&�$��'%%+
0LC�?PC?�LCTCP�AMTCPCB� GQ�RFC� GJJCE?J� SQC�MD�
KMBCKQ
� MP
�KMPC�AMPPCARJW
� SQGLE�GJJCE?J�KMBCKQ�
ML�#5� JGLCQ�� *L�?JJ� RFC�K?E?XGLCQ�WMS�UGJJ�DGLB�
K?LW�?BTCPRQ�MDDCPGLE�T?PGMSQ�@P?LBQ�MD�KMBCKQ
�
FMUCTCP�SLJCQQ�WMS�QNCAG?JJW� JMMI�DMP�GR�? JJ�MD�
RFCK�?PC� GJJCE?J�RM�SQC�ML�#PGRGQF�RCJCNFMLC�JGLCQ��
4M�KSAF� GQ�UPGRRCL�?@MSR�QMDRU?PC�RFCDR
�WCR�
LMRFGLE�?@MSR�RFGQ�COS?JJW�GJJCE?J�SQC�MD�KMBCKQ�

+?KCQ�"@P?K�
8MJTCPF?KNRML�

5M�AJ?PGDW�RFC�QGRS?RGML�QJGEFRJW
� GR� GQ�LMR� GJJCE?J� RM�
QCJJ�KMBCKQ�UFGAF�?PC� LMR�?NNPMTCB�@W�RFC�#"#5
�
@SR�GR� GQ�?L�MDDCLQC�RM�AMLLCAR�MLC�RM�RFC�NS@JGA�
RCJCNFMLC�LCRUMPI��"Q�WMS�KCLRGML
� K?LW�NCMNJC�
?PC�SQGLE�SL?NNPMTCB�KMBCKQ
� ?JRFMSEF�K?LW�
NCMNJC�OSCQRGML� RFC�T?JGBGRW�?LB�LCACQQGRW�MD�#"#5�
?NNPMT?J�

8C�?R��I EC= � 1 DKLLA M�@K �LMR�SQC�SL?NNPMTCB�
KMBCKQ
� @SR�K?LW�NCMNJC�	GLAJSBGLE�QCTCP?J�
NPMKGLCLR�##4Q
�AFMMQC�RM�BM�QM��0SP�NMJGAW�F?Q�
?JU?WQ�@CCL
� ?LB�UGJJ� ?JU?WQ�@C
� RF?R�MSP�PC?BCPQ�
?PC�A?N?@JC�MD�K?IGLE�RFCGP�MUL�BCAGQGMLQ��8C�
ACPR?GLJW�BMLgR �U?LR�RM�CLAMSP?EC�NCMNJC�RM�@PC?I�
RFC� J?U
� QM�?LW�DSRSPC�KCLRGMLQ�MD�SL?NNPMTCB�
KMBCKQ�UGJJ� @C�?AAMKN?LGCB� @W�?�U?PLGLE�?@MSR�
RFC� JCE?JGRW�MD�SQGLE�RFCK�

� � � � � �'$$1
#CGLE�?�ICCL�SQCP�MD�*K?EGLC�?LB� 7GQR?
� *� PCACLRJW�
DGRRCB�?���.FX��������5FGQ�FGEFJGEFRCB�?�BCQGEL�
h DC?RSPCi�UFGAF�KSQR�F?TC�Q?TCB�$MKKMBMPC�?�
DSJJ���MP���NCLAC�NCP�K?AFGLC��5FC�'16�QMAICR� GQ�
RFCPC
� @SR�UFCPC�M�UFCPC� GQ�RFC�QMAICR�DMP�RFC�
'16�AJMAI
� ?Q�KCLRGMLCB� GL�RFC�$MKKMBMPC�
K?LS?J � *D�*� FC?P�RFC�CVASQC�h *R�U?Q�DCJR�RF?R�RFC�
?TCP?EC�SQCP�UMSJB�LMR� PCOSGPC�?L�?AACJCP?RCB�
'16i� *�QF?JJ�QAPC?K�

5FC�"����� GQ�?�QSNCP@�K?AFGLC�� *R�Q �KW�RFGPB�
"KGE?
�?LB�RFC�@CQR�WCR��#SR�UFCL�?�AMKN?LW�GQ�
GL�QSAF�?Q�DGL?LAG?JJW�BCJGA?RC�NMQGRGML�?Q�RFC�@GE

0"'����(+-.'����(+

�� ��'-$�����1'-*+
�*gTC�EMR�RF?R�ACPR?GL� LMRFGLE�/M�MLC�A?L�BM�
UGRFMSR�5FC�4N?LGQF�A?JJ� GR�/?B?�*�A?JJ� GR�LMURi�
Q?GB�RFC� GLAMKN?P?@JC�+MFL�$MMNCP�$J?PIC
� @SR�
FCPC�?R��I EC= �1 DKLLA M�RA � NPCDCP�RM�PCU?PB�QF?PN
�
GLAGQGTC
�UGRRW�MP�MRFCPUGQC� GLRCPCQRGLE� JCRRCPQ�� *L�
MPBCP�RM�BM�RFGQ
�RFC�@CQR�JCRRCP� GL�CTCPW�KMLRFgQ�
5?JIGLE�4FMN�UGJJ� @C� PCU?PBCB�UGRF� ?�APGQN�AFCOSC�
DMP�]��
� QGELCB� NCPQML?JJW�@W�3GAF?PB�(?PBGLCP
�
FC?B�KMLCW�K?L�?R�'SRSPC�1S@JGQFGLE�� 0D�AMSPQC
�
GD�WMS�PC�EMGLE�RM�UGL�RFGQ� GLAPCBG@JC�QSK
�WMS�
LCCB�RM� ILMU�UF?R�QMPR�MD�RFGLEQ�UC�DGLB�
GLRCPCQRGLE�?LB�UFGAF�RFGLEQ�UC�DGLB�?Q�@MPGLE�?Q�
?�AMNW�MD�+ A EJ � )=ILB�

N����-�%��,-��
�&,�*,�!&!&���(!+,$�+
k � *LRCPCQRGLE�SQCQ�DMP�WMSP�"KGE?
k �5FC�DSRSPC�MD�RFC�"KGE?
k �5FC�%PC?K�0NCP?RGLE�4WQRCK
k �8F?R�UC�QFMSJB�BM�RM�$JGDD�?R�FGQ� JC?TGLE�BM�
k �8F?R�WMS�UMSJB� JGIC�RM�QCC� GL�"KGE?�4FMNNCP

&'��$1�&'	&'+
k �4F?KCJCQQ� NJSEQ�DMP�$JGDDgQ�@MMI
k �5FC�RPMS@JC�UGRF�5PG@@JCQ
k �"L�"QQCK@JCP�AMJSKL� 	GR�Q�AMKGLE
� FMLCQR�

k �8FW�1$Q�?PCLgR�TCPW�EMMB� 	UC�ILMU

k �8FW�BM�WMS� J?W�MSR�RFC�K?E�ML�.?AQ 

' GRRGLE �WMS�MUL�'16�UMSJB�@C�C?QGCP�GD �
$MKKMBMPC�F?B�DGRRC B �?�QMAICR�DMP�RFC�AJMAI��4CC�
h�����'MJJW�i

$
�UFW�BM�RFCW�TCV�RFCGP�AJGCLRQ�UGRF�?�
AMK@GL?RGML�MD�A?PCJCQQ�BCQGEL�?LB�NCLLW��
NGLAFGLE�AMKNPMKGQCQ 

.W�?BTGAC�RM�PC?BCPQ�U?LRGLE�?L�"�����
UMSJB�@C�RM�@SW�?L�"����
�QRPGN�MSR�RFC�
KMRFCP@M?PB�?LB� GLQR?JJ� GR � GL�?� J?PEC�@GQASGR�RGL� 	?�
$P?UDMPBQ�RC?�RGKC�?QQMPRKCLR� GQ� GBC?J

� JGLI�SN�
RFC�"�����A?QGLE�?Q�?� ICW@M?PB�?LB�TMGJ?��:MSgTC�
LMU�APC?RCB�?�RPSJW�CVN?LB?@JC�QWQRCK
�
QMKCRFGLE�UFGAF�$MKKMBMPC�F?TC�@M?QRCB
�?LB�
D?GJCB�RM�BCJGTCP�

3GAI�1?PIGL�
#PGEFRML

/MR�MLJW�UMSJB�RFGQ� NPMBSAC�?L�CVN?LB?@JC�QWQRCK
�
@SR�WMS�AMSJB� QCR�GR�SN�RM�BGQNCLQC�@GQASGRQ�@W�
NPCQQGLE�RFC�BGQI�CHCAR�@SRRML��5FMQC� NGLI�U?DCPW�
RFGLEQ�UCPC�?JU?WQ�KW�D?TMSPGRC���

1CLLW�NGLAFGLE�AMKNPMKGQCQ �"LWRFGLE�RF?R�
FCJNQ�RM�@PGLE�RFC�AMQR�MD�?�K?AFGLC�BMUL�A?L�R�@C�
@?B
� @SR� *� RFGLI� GL�RFGQ�A?QC� *� ?EPCC�UGRF�WMS��5FC�
"����� GQ�K?PICRCB� 	 
�?Q�?�FGEF�CLB�K?AFGLC
� ?LB�
FGEF�CLB� GKNJGCQ�RF?R�GR�A?L�@C�C?QGJW�CVN?LBCB�� *�
?BBCB�?L� '16�RM�?L�"�����PCACLRJW
� ?LB� *� ACPR?GLJW�
U?QL�R�F?NNW�RM�F?TC�RM�QMJBCP�?�QMAICR�ML�?�QA?LR�
DCU�KGJJGKCRPCQ�?U?W�DPMK�RFC�$16��0LC�QJGN�MD�RFC�
4MJBCPGLE�*PML
� ?LB�WMS�F?TC�?�BC?B�K?AFGLC�

+,*�!&!&��+-�+�*!(,!'&
*R�UMSJB�?NNC?P�DPMK�WMSP�PCNJW�	RM�?� JCRRCP�DPMK�
%?TGB�#P?LUMMB� GL�.?W����?@MSR�QS@QAPGNRGML�
P?RCQ
�RF?R�WMS�KGQSLBCPQRMMB�FGQ�NMGLR��5M�SQC�
WMSP�?L?JMEW
�QSNNMQC�RF?R�WMS�@MSEFR�?�7?SVF?JJ�
"QRP?�DMP�?�ACPR?GL� NPGAC�?LB�LMU�UGQF�RM�@SW�?�
LCU�"QRP?�

:MS�BGQAMTCP�RF?R�7?SVF?JJ�?PC�MDDCPGLE�?�DPCC�
QSLPMMD�?LB�R?NC�NJ?WCP�UGRF�RFCGP�LCU�A?PQ�RM �
?LW@MBW�@SWGLE�?L�"QRP?�DMP�RFC�DGPQR�RGKC
�@SR� GD�
WMS�F?TC�?JPC?BW�MULCB�MLC
�WMS�BMLgR �ECR�RFC

DPCC@GCQ�� *� BMLgR �QSNNMQC�WMSgB�@C�TCPW�F?NNW�
*L�RFC�Q?KC�U?W
�UFW�BM�LCU�QS@QAPG@CPQ�ECR�

MDDCPCB�DPCC�@GLBCPQ�?LB�AFC?NCP�QS@QAPGNRGMLQ
�
@SR�CVGQRGLE�QS@QAPG@CPQ�UFM�PCLCU�RFCGP�
QS@QAPGNRGMLQ�BM�LMR�ECR�?LW�MD�RFCQC �0D�AMSPQC�
RFCPC� GQ�?�QMJSRGML�� �?JJMU�WMSP�QS@QAPGNRGML�RM �
J?NQC�?LB�RFCL�R?IC�MSR�?�LCU�QS@QAPGNRGML�

#CGLE�MLC�MD�RFC� QFPGLIGLE�KGLMPGRW� GL�RFGQ�AMSLRPW�
UFM�A?LgR�BPGTC�?LB�BMLgR �JGIC�A?PQ�TCPW�KSAF
�A?P�
?L?JMEGCQ�RCLB�RM�EM�QRP?GEFR�MTCP�RFC�RMN�MD�KW�
FC?B��"Q� JMLE�?Q�WMS�BML�R�?QI�DMP�?�RP?BC� GL�ML�
WMSP�MJB� GQQSCQ
� *�JJ� JCR�WMS�MDD�

*� ?EPCC�UGRF�WMS�?@MSR� PCLCUGLE�QS@QAPGNRGMLQ
�
UFGAF� GQ�UFW�?JJ� QS@QAPG@CPQ� 	LCU
�MJB
�KGBBJC� ?ECB�
MP�WMSLE�?R�FC?PR
�UGJJ� LMU�@C�?@JC�RM�R?IC�
?BT?LR?EC�MD�?LW�QNCAG?J� MDDCPQ�MP�ECR�?LW�DPCC@GCQ�
UFCL�RFCW�R?IC�MSR�?�QS@QAPGNRGML�MP� PCLCU�?L�MJB�
MLC��"JJ� QS@QAPG@CPQ�UGJJ� ?JQM�ECR�RFC�?K?XGLE�
QS@QAPG@CPQ�BGQI�?Q�DPMK�LCVR�KMLRF
�UFGAF�UGJJ�
DC?RSPC�?JJ�K?LLCP�MD�UMLBCPDSJ�RFGLEQ�

�!&�&�!�$���.'-*+
*� DCCJ�?�@GR�BGQEPSLRJCB�?@MSR�WMSP�QS@QAPGNRGML�
NMJGAW�� �?K� *�RFC�MLJW�MLC � *gTC�@CCL�?�QS@QAPG@CP�
DMP�HSQR�MTCP�RUM�WC?PQ
�UFCL� *�MLJW�F?B�RM�DMPI�
MSR�]�������8F?R�?�@?PE?GL�RF?R�U?Q
�?LB� *�
QSNNMQC�GR�U?Q�RMM�EMMB�RM� J?QR�� )MUCTCP
�RFC�
NPGAC�F?Q�HSQR�CQA?J?RCB
� ?LB�UFCL�KW� PCLCU?J�
LMRGAC�BPMNNCB�RFPMSEF�RFC� JCRRCP�@MV�RFGQ�RGKC
� *�
F?B�RM�RFGLI�JMLE�?LB�F?PB�@CDMPC�QCLBGLE�MDD�RFC�
A?QF�� *� LMU�UGQF� *� F?B�RFMSEFR�?� JGRRJC � JMLECP��
8FCPC?Q� *� F?B�RM�N?W�]���DMP���� GQQSCQ
� *� LMRGAC�
RF?R� *�AMSJB�LMU�PCACGTC���� GQQSCQ�DMP�]���?LB�?�
DPCC�@GLBCP�� *�A?LgR �RFGLI�RF?R�MRFCP�PCESJ?P�
QS@QAPG@CPQ�?PC�RMM�NJC?QCB�CGRFCP�

0L�RFC�MRFCP�F?LB
� AMLEP?RSJ?RGMLQ�ML�?L�
CVACJJCLR�K?E?XGLC��"JJ�RFC�NPM@JCKQ�RF?R�*gTC�
CLAMSLRCPCB�QM�D?P�UGRF�KW�"KGE?�F?TC�@CCL�
BC?JR�UGRF� GL�MLC�MD�KW�@?AI� GQQSCQ�MD�"KGE?�
4FMNNCP�� �G R gQ�HSQR�?�OSCQRGML�MD�DGLBGLE�RFC�
?LQUCP�� *� JGIC�RFC� GBC?�MD�?L� GLBCV�BGQI��RFC�
NPM@JCK�GQ�DGLBGLE�RFC�RGKC�RM�AMKNGJC� GR�

1JC?QC�ICCN�RFC�NPCQCLR�AMLRCLRQ�KGV�?@MSR�
RFC�Q?KC��"JRFMSEF�LMR�?JJ�MD�RFC�DC?RSPCQ�?PC�
PCJCT?LR�RM�KW�NPCQCLR� GLRCPCQRQ�MP�SLBCPQR?LBGLE

*� JGIC�RM�DCCJ�RF?R�RFC� GLDMPK?RGML� GQ�?R�F?LB�
QFMSJB� *� PCOSGPC� GR�

$FPGQ�)G@@CPR
�
0PILCW

5F?LIQ�DMP�RFC�UMPBQ�MD�NP?GQC
�$FPGQ�� *� DSJJW�GLRCLB�
RM�ICCN�RFC�ECLCP?J� KGVRSPC�MD�PCTGCUQ
� DC?RSPCQ�
?LB�MRFCP�@GRQ�RFC�Q?KC
� ?JRFMSEF�WMS�UGJJ� QCC�
QMKC�AF?LECQ�MTCP�RFC�LCVR�DCU�KMLRFQ��:MSP�
NMGLR�?@MSR�RFC�AMQR�MD�QS@QAPGNRGMLQ� GQ�?JQM�LMRCB��
5FC�D?AR�RF?R�UC�LM� JMLECP�F?TC�?� PCESJ?P�AMTCPBGQI

".*("�4)011&3�k �*446&����k �"6(645� ����



��� ' // -.

@ 7 0 . : 8 ; 5 � �4;�3 - : 6 8 � < ����


2

, &

am

�����OC
_ ? + � 4$03&�*� ����*$$

"�5WN

�4/ ������
"�FEW�EXCERPTS�FROM�SOME�OF�THE� LETTERS�WE�
DIDNhT�HAVE�SPACE�TO�PRINT�

i *hM�GLAD�TO�SEE�THAT�TABLES�ARE� IN�8ORDWORTH�
��BUT�WHAT�ABOUT�SCIENTIFIC�NOTATION
�EQUATIONS�
AND�GRAPHS j

i$OME�ON�$OMMODORE��5HINK�AGGRESSIVE�
PRICING�� -EThS�GET�THE�"MIGA�MOVING�BY�
ALLOWING�IT�TO�STRETCH�TO�WIDER�HORIZONS�� * T hS�
BETTER�TO�SUFFER�NOW�THAN�SUFFER�LATER�j

.EGAT�)ASHLM
�
.ANCHESTER

i *� PERSONALLY�STRONGLY�REJECT�ANY�MOVES�TO�
CENSOR�AND� REGULATE�COMPUTER�SOFTWARE�� *�DO�
NOT�CONSIDER�A�FEW�STUFFY�.1S�AND�JOURNALISTS�
SHOULD�HAVE�THE� RIGHT�TO�DICTATE�WHAT�
COMPUTER�MATERIAL� IS�SUITABLE�FOR�ME�TO�
POSSESS�j

*AN�4TONELAKE
�
6XBRIDGE

i0NE�OF�THE�THINGS�THAT� REALLY�ANNOYS�ME� IS�
COMPANIES�WHO�DONhT �BOTHER�ANNOUNCING�
UPGRADES�TO�REGISTERED�USERS��"�NOTABLE�
EXCEPTION� IS�%IGITA�WHO�REALISE�THAT�OFFERING�
UPGRADES�AT�CHEAPER�PRICES�WILL� REDUCE�PIRATING�
OF�THE�MORE�SERIOUS�SOFTWARE�j

+�'ARRAR�
#'10

HAS�COMPLICATED�THINGS�SLIGHTLY
� AS� IT�AFFECTS�THE�
COSTS�OF�THE�MAGAZINE�PRETTY�SIGNIFICANTLY��5HIS�
CONFUSION� SHOULD�NOW�BE�CLEARED� UP
� SO�CONTACT�
OUR�SUBSCRIPTION�HOTLINE�ON�e�������������OF�YOU�
ARE�STILL� HAVING�PROBLEMS�

5HIS� IS� ALSO�A�GOOD�TIME�TO�MENTION� ANOTHER�
GOOD�REASON�TO�SUBSCRIBE��"S�OF�NEXT�MONTH
� ALL�
SUBSCRIBERS�WILL�GET�A� NEW�DISK�WITH�THEIR�COPY�OF�
THIS�EXCELLENT�MAGAZINE��5HIS�WILL�CONTAIN�ALL� OF�THE�
LISTINGS� IN�THE�MAGAZINE�	SO�YOU�DONhT�HAVE�TO�
SPEND� LONG�HOURS�TYPING�THEM� IN
� AS�WELL�AS�SOME�
OF�THE�BEST�1%�AND�SHAREWARE�WE�COVER�IN�"MIGA�
4HOPPER��5HIS�WOULD�BE�THE� IDEAL� PLACE�FOR�A� REGULAR�
INDEX�FOR�THE�MAGAZINE�� *h LL� INVESTIGATE�THE�
PRACTICALITIES�OF�THIS�

/*2 -�/ --*-
* T hS�HERE�AT� LONG�LAST�� �THE�NEW�"MIGA�"����5��
"FTER�WHAT�SEEMS�LIKE�AN�AGE�OF�WAITING�
� HAS� IT�
REALLY�BEEN�WORTH�IT �5ALL
�GLEAMING
�CREAM�AND�
BLACK
� ;ORRO�***�EXPANSION�PORTS�GALORE�AND�THA ThS�
ABOUT�IT� * hM�AFRAID�TO�SAY�

8HERE�IS�THE�MONITOR �$OMMODORE�STILL�DONhT �
SUPPLY�ANY�"MIGAS�WITH�A�MONITOR
�AND�AS�THERE�
WAS�SERIOUS�SHORTAGE�OF�THEM�OVER�$HRISTMAS
�A�
_�����"MIGA�WITHOUT�A�MONITOR�IS�NOT�A�LOT�OF�USE�
TO�ANYONE�EXCEPT�AS�A�GAMES�MACHINE
�AND�*�
THOUGHT�$OMMODORE�WERE�TRYING�TO�GET�AWAY�FROM�
THAT�TARNISHED� IMPRESSION�

8HERE�IS�THE�FASTER�PROCESSOR �$OMMODORE�
STILL�SUPPLY�THE�"����5�WITH�A�MEASLY�������
��.HZ�PROCESSOR��8ITH�ONLY��.B�AS�STANDARD�A�
PROCESSOR�OF�THIS�TYPE�WILL� BE�SLOWED�DOWN�
CONSIDERABLY�

#UT�WHAT�ABOUT�THE�COST �4O�WHY�IS�IT�SO�
EXPENSIVE�NOW �5HE�NEW�"����5�W ITH�NO�HARD�
DRIVE�RETAILS�AT�A�MASSIVE�_�
����331��5HIS�PUTS�
IS�OUT�OF�THE�HOME�MARKET�LEAGUE�AND� INTO�THE�
SEMI�PRO�AND�PROFESSIONAL�MARKET�� *�DONhT �REALLY�
WANT�TO�GET�INTO�THE�"MIGA�7�1$�DEBATE�	(OOD��

;9�4PECTRUM�GAMES�SUCH�AS�" TIC �" TAC�ARE�NOW�
AVAILABLE�AS�PART�O F�A�1%�EMULATOR��"RE�THEY�LEGAL 

&D
� BUT�$OMMODORE�DO�NOT�REALLY�HELP�THEMSELVES�
IN�THIS�FIELD��5HEY�SAY�THAT�THEY�WANT�TO�PROMOTE�
THE�"MIGA�AS�A�COMPUTER�FOR�HOME�AND�BUSINESS
�
BUT�WHO�WILL�BUY�AN�"MIGA�WHEN�YOU�CAN�GET�A�
1ENTIUM�1%�EQUIVALENT�FOR�_����� LESS 

4�"�-ITTLE
4WINDON

5HE�"����5�IS�OBVIOUSLY�AIMED�AT�THE�GRAPHICS�
WORKSTATION�MARKET��8HEN�YOU�BUY�A�4ILICON�
(RAPHICS�MACHINE�YOU�ARE�OFFERED�A�WIDE�VARIETY�OF�
OPTIONS� IN�TERMS�OF�DISK�SPACE
�MEMORY�CAPACITY
�
TARTAN� PATTERNED�DISK�DRIVE
� AND�SO�ON��
$OMMODORE�S�OBVIOUS� INTENTION� IS�THAT�DEALERS�WILL�
PUT�TOGETHER�PACKAGES�FOR�INDIVIDUAL� CUSTOMERS�� *N�
THESE�TERMS
� LEAVING�THE�MACHINE�WITHOUT�A�DISK�
MAKES�SENSE
� AS�THE�DEALERS�CAN�ADD�EXACTLY�WHAT�
THE�CUSTOMER�REQUIRES�� 'OR�THIS�SORT�OF�PRICE
�YOU�
ARENhT�GOING�TO�BE�BUYING�ONE�OFF�THE�SHELF�

)OWEVER
� THE�"����5�IS�TOO�EXPENSIVE��5HIS�
ISN�T�JUST�A�PROBLEM�FOR�THIS�MACHINE
� BUT�FOR�ALL� OF�
THE�HIGH�END�"MIGAS��5HE�FALLING�COST�OF�1$S�HAS�
MEANT�THAT�THE�"�����DOES�NOT�SEEM�TO�OFFER�GOOD�
VALUE�FOR�MONEY��8E�ALL� KNOW�THAT�8ORKBENCH� IS�FAR�
SUPERIOR�TO�8INDOWS�	OR�8INDOZE�AS�MANY�PEOPLE�
CALL� IT

� BUT�HOW�DO�YOU�CONVINCE�SOMEBODY�WHO�
HAS�USED�1$S�THAT�"MIGAS�ARE�WORTH�THE�EXTRA 

"*���(�"�( .
*�AM�A�GAMES�PLAYER�AND� *�WANT�TO�BE�A�SERIOUS�
COMPUTER�USER��5HE�PROBLEM�IS�THAT� *�AM�NOT�GOOD�
AT�PROGRAMS�AND�UTILITIES�SO� *�NEED�SOME�SERIOUS�
HELP��8HERE�CAN� *�FIND�HOW�TO �USE�THE�"MIGA�TO� ITS�
FULL� POTENTIAL�	APART�FROM�THIS�MAGAZINE
 

)OW�DO�YOU�THINK�*�SHOULD�START�TO�KNOW�AND�
USE�THE�PROGRAMS�BETTER � *�ALSO�WANT�TO�MAKE�MY�
"MIGA�	"���
�A�MORE�BUTCH�MACHINE�HAW�DO�YOU�
SUPPOSE�	SIC
� *�SHOULD�DO�THIS 

+ONATHAN�4HEWRING
$OLESHILL

5HE�FIRST�THING�YOU�NEED�TO�DO� IS�KEEP�BUYING�"MIGA�
4HOPPER��4ECONDLY
�CHECK�OUT�THE�MANY�"MIGA�
BOOKS�AVAILABLE
�MANY�OF�WHICH�ARE�AIMED�AT�
BEGINNERS�SUCH� AS�YOURSELF�� )OWEVER
�NO�AMOUNT�OF�
READING� IS�GOING�TO�HELP�YOU� IF�YOU�ARENhT�AFRAID�TO�
EXPERIMENT�� (ET�HOLD�OF�SOME�1%�PROGRAMS�OR�
MAGAZINE�COVERDISKS� AND�PLAY�AROUND�WITH�THEM��"S

�
������
����
��
���
"MIGA�4HOPPER�CAN�NOW�ACCEPT� LETTERS�BY�&�.AIL�
AT�THE�FOLLOWING�ADDRESSES�

*NTERNET
-ETTERS!AMSHOP�DEMON�CO�UK

'IDONET
������������

.ERCURY/ET
������������

LONG�AS�YOU�KEEP�BACKUP�COPIES�OF�IMPORTANT�DISKS
�
THERE� IS� NOTHING�YOU�CAN�DO�WHICH�WILL�DAMAGE�THE�
MACHINE�

&XPANDING�AN�"���� IS�A�MORE�DIFFICULT�MATTER��
"LTHOUGH� THERE� IS� AN�EXPANSION� SLOT�ON�THE�BOTTOM�
OF�THE�MACHINE
� THIS� IS�ONLY�BIG�ENOUGH�FOR�A�3".�
EXPANSION�CARD
� SO�YOU�WONhT �BE�ABLE�TO�FIT�AN�
ACCELERATOR�TO�YOUR�MACHINE�� :OU� SHOULD� SERIOUSLY�
THINK�ABOUT�ADDING�A� HARD�DRIVE�AND�SOME�EXTRA�
3".� IF�YOU�ARE�PLANNING�TO�DO�THINGS�SUCH�AS�%51�
OR�RAY�TRACING�� &VEN�THEN
� THIS�MACHINE� IS�NOT�GOING�
TO�BE�PARTICULARLY�FAST
�SO� IF�YOU�ARE�REALLY�SERIOUS�
YOU� SHOULD�THINK�ABOUT�UPGRADING�TO�A�FASTER�
MACHINE�SUCH�AS�AN�"�����OR�AN�"���������

'INALLY
� A�DECENT�SPELLING�CHECKER�WOULD� BE�
HANDY��5HIS�WILL� NOT�ONLY�POINT�OUT�WORDS�THAT�YOU�
HAVE�NOT�SPELT�CORRECTLY
� BUT�ALSO�BRING�OUT�ANY�
TRYPING�ERRORS� IN�YOUR�LETTERS�

 (0'�/$*)� )�$)".
8HILE�BROWSING�THROUGH�THE�1UBLIC�%OMAIN�
ADVERTISEMENTS� IN�YOUR�MAGAZINE
� *�NOTICED�THAT�
MANY�OF�THEIR�EMULATORS�	ESPECIALLY�THOSE�
COMPATIBLE�WITH�THE�ELDERLY���BIT�MACHINES�	4UCH�
AS�THE�;9�4PECTRUM�� �&D
� 
� INCLUDE�FREE�SOFTWARE�
ON�THE�DISK�AS�WELL�� *N�SOME�CASES�THIS� IS�
COMPLETE�GAMES�

*S�THIS� LEGAL � *hD�HAVE�THOUGHT�THAT�
ORGANISATIONS�SUCH�AS�'"45�WOULD�HAVE�CRACKED�
DOWN�ON�THIS� LONG�AGO
�OR�IS�IT�JUST�THAT�THEY�FEEL�
DOWNGRADING�THE�"MIGA�TO�PLAY���BIT�GAMES�FROM�
MACHINES�WHICH�ARE�LONG�PAST�THEIR�PRIME�DOESNhT �
MATTER 

4TUART�/�)ARDY�
4HEFFIELD

4POOKILY�ENOUGH
�WE� RECEIVED�A�4PECTRUM�&MULATOR�
DISK�FROM�A�1%�COMPANY�THIS�MONTH�WHICH�
CONTAINED�SEVERAL�GAMES
� INCLUDING��%�%EATH�
$HASE
�"TIC�"TAC�AND�(AIAXIANS��"LTHOUGH�THESE�
GAMES�ARE�OLD
� THEY�ARE�STILL� COPYRIGHTED
� AND�THE�
PEOPLE�WHO�HOLD�THE�COPYRIGHT�HAVE�EVERY�RIGHT�TO�
SUE�THE�PEOPLE�WHO�ARE�DISTRIBUTING�THE�DISKS��
)AVING�SAID�THAT
� ARE�THEY� LIKELY�TO�BOTHER �"FTER�ALL
�
THE�GAMES�ARE�SEVERAL�YEARS�OLD� AND�THEY�ARENhT�
LOSING�ANY�MONEY�FROM�PEOPLE�COPYING�THEM�

5O�CLARIFY�THE�SITUATION
� *� SPOKE�TO�4IMON�"LTY�
'ROM�0CEAN
�WHOSE�GAME�&SKIMO�&DDIE�WAS�ONE�OF�
THOSE� INCLUDED�ON�THIS�DISK�� )E�SAID� i&SKIMO�&DDIE�
IS� A�COPYRIGHTED�PROPERTY�OF�0CEAN�4OFTWARE�-TD��
0FFERING�A�4PECTRUM�EMULATOR�TOGETHER�WITH� A�COPY�
OF�THE�GAME� IN�QUESTION� IS�CLEARLY�A� BREACH�OF�
COPYRIGHT�� �IN�OTHER�WORDS� IT� IS� PIRACY��0CEAN�
ABHORS�PIRACY� IN�ANY�FORM�AND�THEREFORE�CANNOT�
CONDONE�SUCH�EMULATIONS��

"NDY�#RAYBROOK
� PROGRAMMER�OF�$LASSIC�GAMES�
SUCH�AS�6RIDIUM
� SAYS� �*�DONhT �THINK�THEY�SHOULD�BE�
DISTRIBUTING�THIS�STUFF�WITHOUT�PERMISSION�� *F�IT�
SERVES�TO�GET�PEOPLE� INTERESTED� IN�FINDING�MORE�UP��
TO�DATE�GAMES�BY�US
�THEN�AT� LEAST�IT�HELPS�� *ThS�
INTERESTING�THAT�PEOPLE�ARE� LOOKING�AT�THESE�GAMES�
AND� *hD�BE� INTRIGUED�TO�SEE�WHETHER�PEOPLE�ARE�STILL�
REALLY�PLAYING�THEM��

�.. (�' -��"*)4
:OU�DONhT �NEED�PLENTY�OF�INTEREST�TO�PUBLISH�A�
MONTHLY����PAGE�ASSEMBLER�TUTORIAL�� *T� IS�MUCH�
MORE�SIMPLE�� IF�YOU�DON�T�PUBLISH� IT
� *�WILL�TAKE�A�
TRIP�TO�YOUR�OFFICE�AND�CLOG�UP�ALL�THE�TOILETS�

1IETER�'RENSSEN
�� #ELGIUM

"LRIGHT�THEN��8E�GET�THE�MESSAGE��:OU�CAN�HAVE�A�
TUTORIAL
� ALTHOUGH� IT�WONhT�BE����PAGES��8E�ONLY�
GIVE����PAGES�TO� REALLY�IMPORTANT�THINGS�SUCH�AS�
WHAT�A�GREAT�BLOKE� *� AM�� /EXT�MONTH�� �*� PROMISE��
/OW� LEAVE�ME�ALONE�� *�WANT�TO�GO�TO�THE�TOILET����
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0'/$$1��/ ��(*.
&XPLORE�THE�FULL�POTENTIAL�OF�".04�WITH�EASY��
TO�UNDERSTAND�DESCRIPTIONS
�DIAGRAMS�AND�
DOZENS�OF�EXAMPLE�".04�ROUTINES��"LL�YOU�
NEED�TO�PRODUCE�YOUR�OWN�"MIGA�GAMES�IS�
A�SMATTERING�OF�#"4*$�KNOWLEDGE
�".04���
AND�THIS�BOOK�

k � -EARN�ESSENTIAL�
PROGRAMMING�PRINCIPLES
k � .ASTER�SCREENS�AND�SCROLLING
k � 'IND�OUT�HOW�TO�HANDLE�
SPRITES�AND�gBOBS�
k � *NCORPORATE�SOUND�AND�MUSIC�
IN�YOUR�GAMES
k � %ISCOVER�DOZENS�OF�HANDY�".04�
ROUTINES�FOR�INCORPORATING�INTO�
YOUR�OWN�PROGRAMS

����PAGES�PACKED�WITH�ALL�THE�INFORMATION�YOU�NEED�
TO�GET�THE�BEST�OUT�OF�THE�"MIGAhS�ULTIMATE�GAMES�
CREATION�PACKAGE�

�($"�
� .&/*+
1$� *
5HE�"MIGA�IS�THE�WORLD�S�PREMIER�LOW��
COST�GRAPHICS�WORKSTATION��#UT�ITS�
BASIC�POWER
�BUILT�IN�EXPANDABILITY�AND�
EVER�WIDENING�RANGE�OF�QUALITY�SOFTd
WARE�AND�ADD�ONS�MEAN�IT�S�CAPABLE�
OF�HIGHLY�PROFESSIONAL�RESULTS��"LL� IT�
TAKES�*S�THE�KNOW�HOW���

"MIGA�%ESKTOP�7IDEO�SHOWS�YOU�HOW�TO�
k � 5ITLE�YOUR�OWN�VIDEOS
k � 3ECORD�ANIMATIONS
k � .IX�COMPUTER�GRAPHICS� AND�VIDEO
k � .ANIPULATE�IMAGES�
���AND�MUCH
�MUCH�MORE

5HE�AUTHOR
�(ARY�8HITELEY
�IS�A�PROFESSIONAL�VIDEOGRAPHER�AND�"MIGA�4HOPPER�
MAGAZINEhS�gTAMEh�DESKTOP�VIDEO�EXPERT��*N�THIS�BOOK�HE�EXPLAINS�DESKTOP�VIDEO�
FROM�THE�GROUND�UP�� �THE�THEORY
�THE�TECHNIQUES�AND�THE�TRICKS�OF�THE�TRADE�

*NCLUDES�A�COMPREHENSIVE�GLOSSARY�TO�HELP�YOU�UNRAVEL�DESKTOP�VIDEO�
JARGON�AND�TERMINOLOGY

*NCLUDES�A�DISK�CONTAINING�ALL�THE�ROUTINES�AND�PROGRAMS�PRINTED�IN�THE�BOOK
�PLUS�FOUR�
SKELETON�STAND�ALONE�GAMES�

�($"��
.#*++ -�+��
�$- �/*-4
$OMMERCIAL�SOFTWARE�IS�EXPENSIVE
�
I�HICH�IS�WHY�MORE�AND�MORE�USERS�
IRE�TURNING�TO�THE�PUBLIC�
DOMAIN�SHAREWARE�MARKET�FOR�THEIR�
SOFTWARE��:OU�CAN�BUILD�A�HUGE�
"MIGA�SOFTWARE�LIBRARY�FOR�THE�
PRICE�OF�A�COUPLE�OF�COMMERCIAL�
PACKAGES�
#UT�FIRST�YOU�NEED�TO�KNOW�
WHAT�SOFTWARE�IS�AVAILABLE��"ND�
THEN�YOU�NEED�TO�KNOW�WHAT�IT�
DOES��"ND�THEN�YOU�NEED�TO�

KNOW�WHETHER�IT�S�ANY�GOOD�

DO�YOU�FIND�THIS�OUT �:OU�FIND�OUT�HERE�

5HE�"MIGA�4HOPPER�1%�%IRECTORY�HAS�BEEN�ASSEMBLED�FROM�THE�FIRST����
ISSUES�OF�"MIGA�4HOPPER�MAGAZINE��"LL�THE�1%�SHAREWARE�REVIEWS�SINCE�
ISSUE�ONE�HAVE�BEEN�COLLATED
�COMPILED�AND�INDEXED�IN�A�SINGLE�����PAGE�
VOLUME�

1ROGRAMS�ARE�DIVIDED�INTO�CATEGORIES
�REVIEWED�AND�RATED��8E�NAME�THE�
ORIGINAL�SUPPLIERS�OF�THE�PROGRAMS�AND�WEhVE�ALSO�INCLUDED�A�DIRECTORY�OF�CURd
RENT�SUPPLIERS�AT�THE�BACK�OF�THE�BOOK�

(ET�THIS�BOOK�AND�SAVE�YOURSELF�___S�

&,>0�B���
:OU�CAN�SAVE�_���ON�THE�PRICE�OF�THIS�BOOK�IF�YOU�BUY�IT�AT�THE�SAME�TIME�AS�6LTIMATE�

T� ".04�� �SEE�THE�FORM�ON�THE�RIGHT�FOR�DETAILS�

$D:BK;<I�
JME�F8:A<;�
=BEFFO�;@IAI

" /�/# �(*./�
*0/�*!�4*0-�
�($"������
*F�YOUhVE�GOT�AN�"MIGA
�YOUhVE�GOT�THE�
WORLD�S�MOST�POWERFUL
�VERSATILE�AND�COST��
EFFECTIVE�COMPUTER��*F�IT�CAN�BE�DONE�A�
COMPUTER
� IT�CAN�BE�DONE�ON�THE�"MIGA��
#UT�GETTING�STARTED�IN�COMMS
�DESKTOP�
PUBLISHING
�MUSIC�OR�ANY�OTHER�AREA�OF�
COMPUTING�IS�DIFFICULT�IF�YOU�DONhT�HAVE�A�
FRIENDLY�GUIDE�

5HIS�BOOK�IS�YOUR�GUIDE��*T�
COVERS�EVERY�"MIGA�APPLICATION
�FROM�
DESKTOP�VIDEO�TO�PROGRAMMING
�FROM�
GAMES�TO�MUSIC
�EXPLAINING�THE�JARd

GON
�THE�TECHNIQUES�AND�THE�BEST�SOFTWARE�AND�
TO�BUY��"ND���

k �%ISCOVER�THE�"MIGAhS�HISTORY
k � (ET�TO�GRIPS�WITH�8ORKBENCH�
k � 'IND�OUT�ABOUT�PRINTERS


HARD�DISKS
�3".
�FLOPPY�DISK�DRIVES�
AND�ACCELERATORS

k � -EARN�USEFUL�"MIGA%04�COMMANDS
k � 1-64���DISKS�OF�TOP�"MIGA�UTILITIES�
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5 HIS�MONTH�WE�HAVE�ANOTHER�FINE�SELECTION�OF�
SOFTWARE�ON�TEST��8E�ALSO�HAVE�A�NEW�
FEATURE�TO�THE�1%�SECTION�� �WEhVE�INCLUDED�

A�TOP�TEN� LIST�OF�1%�PROGRAMS�THAT�HAVE�BEEN�
BOUGHT�FROM�TWO�POPULAR�1%� LIBRARIES�

1$ 2/ &��
�
,&8�**� 	DISK�NO��7����

8ITHOUT�DOUBT
� ONE�THE�1%�UTILITIES� *� HAVE�FOUND�
MOST�USEFUL� OVER�THE� PAST�COUPLE�OF�YEARS� IS�
7IEWTEK��5HIS� HANDY�8B����PROGRAM�CAN�BE�USED�TO�
VIEW�ANIMATION
� PICTURES�AND�EVEN�CONVERT�PICTURE�
FROM�(*'�OR�+1&(�TO�THE� *''�FORMAT�� *T�HAS�BEEN�
WRITTEN�BY�5HOMAS�,REHBIEL�WHO�ALSO�HAPPENS�TO�BE�
THE�CREATOR�OF�*MAGE'9
� ONE�OF�THE�TOP� IMAGE�
PROCESSING�PACKAGES�FOR�THE�"MIGA��0NE�OF�THE

7IEWTEK�IS�AN�INDISPENSABLE�TOO L�FOR�VIEW�GRAPHICS�
FILES
�AND�W ITH�THE�ARRIVAL�O F�����I T hS�EVEN�BETTER�

THINGS�THAT�MOST�PEOPLE� LIKE� ABOUT�7IEWTEK�IS�THE�
EASE�WITH�WHICH� IT�CAN�BE�USED��:OU�DONhT �HAVE�TO�
FIDDLE�AROUND�WITH� HUNDREDS�OF�"MIGA%04�OPTIONS
�
ALTHOUGH�YOU�CAN� IF�YOU�DESIRE�� �YOU�CAN�JUST�
DOUBLE�CLICK�ON� ITS� ICON�FROM�8ORKBENCH� AND�THEN�
USE�THE�FILE�SELECTOR�TO�CHOOSE�WHICH� PICTURE�OR�
ANIMATION�YOU�WISH�TO�DISPLAY�

"NOTHER�WAY�OF�USING�THE� PROGRAM� IS�BY�
SELECTING�YOUR�FILES�FROM�8ORKBENCH�BY�SHIFT�CLICKING�
ON�THE� IMAGE�FILES�AND�THEN�DOUBLE�CLICKING�ON�THE�
7IEWTEK�ICON� 	HOLDING�THE� SHIFT�BUTTON�ON�THE�
KEYBOARD�AND�SELECTING�EACH� FILE� IN�TURN
�� 7IEWTEK�
WILL�THEN�DISPLAY�THE�FIRST�PICTURE�� �TO�VIEW�EACH�THE�
REMAINING�PICTURES�YOU�CAN�PRSS�YOUR� LEFT�MOUSE��
BUTTON�� *F�YOU�PRESS�THE� RIGHT�MOUSE�BUTTON
� THIS�WILL�
ABORT�THE� LOADING�OF�ALL�THE�SELECTED� PICTURES�

4O�WHAThS� NEW� IN�THIS� LATEST�VERSION �5HE�
PROGRAM�NOW�HAS�A�CONFIGURATION�FILE�WHICH�CONTAINS�
THE�DEFAULT�DISPLAY�OPTIONS��7IEWTEK�WILL� ALSO� READ�
OPTIONS�THAT�MAY�BE�CONTAINED� IN�THE�PICTURE� ICON�S�
5OOL�5YPES��5O�ALTER�THE�CONFIGURATION� FILE�YOU� NEED�
TO�OPEN�A�TEXT�EDITOR
� SUCH�AS�&%
� AND�THEN�
UNCOMMENT�THE�DIFFERENT�OPTIONS�	BY�REMOVING�THE�
SEMI�COLONS�FROM� IN�FRONT�OF�THE�OPTIONS�YOU�WISH�TO�
USE
�� 0NCE�YOU�HAVE�SAVED�THE�CONFIGURATION�FILE�
7IEWTEK�WILL� REFER�TO� IT�BEFORE�DISPLAYING�AN� IMAGE�OR�
PICTURE�� )OWEVER
� ANY�OPTIONS�YOU�ENTER�FROM�THE�
$-*�WILL� OVERRIDE�THOSE�CONTAINED� IN�THE�
CONFIGURATION�FILE�

"NOTHER�USEFUL� NEW�FEATURE� IS�THE� ABILITY�TO�
DISPLAY�AN�ANIMATION�DIRECTLY�FROM�A�DISK��5HIS�
MEANS�YOU�CAN�DISPLAY�AN�ANIMATION�THAT� IS� LARGER�
THAN�YOUR�AVAILABLE�FREE�MEMORY�� 7IEWTEKhS

DOCUMENTATION�EXPLAINS� HOW�THIS�WORKS�QUITE�WELL�� �
THERE�ARE�TWO�TASKS�� ONE�THAT�IS�SET�FOR�READING�
DATA�FROM�A�DISK�� AND�ANOTHER�FOR�DISPLAYING�THE�
DATA�� 5HE�TWO�TASKS�WORK�SIMULTANEOUSLY
� SO�YOU�
SHOULD� SEE�A�SMOOTH� PLAYBACK��5HE�QUALITY�OF�THE�
PLAYBACK�DEPENDS�ON�THE�SIZE�AND�COMPLEXITY�OF�THE�
FILE
�THE� SPEED�OF�YOUR�HARD�DISK
� AND�THE�BUFFER�
SIZE��5O�ACHIEVE�THE�BEST�PLAYBACK�POSSIBLE
�YOU�
WILL� NEED�TO�TRY�OUT�SEVERAL� BUFFER�SIZES�� �A�CERTAIN�
AMOUNT�OF�PATIENCE� IS�NEEDED�TO�GET�GOOD� RESULTS�

7IEWTEK�ALSO�SUPPORTS�%ATA5YPES��5HESE�CAN�
BE�USED�TO�ADD�ADDITIONAL� IMAGE�FORMATS�TO�
7IEWTEKhS�REPERTOIRE��"NOTHER�ADVANTAGE�OF�USING�
%ATA5YPES� IS�THAT� IF�YOU�COME�ACROSS�A�%ATA5YPE�
FOR�A�COMPRESSED�FORMAT
� SUCH�AS�+1&(
� THAT�
IS�FASTER�THAN� 7IEWTEKhS�OWN�DECOMPRESSION�
ROUTINES
�YOU�CAN�SPECIFY�THAT�7IEWTEK�USES�THE�
%ATA5YPE� INSTEAD�

7IEWTEK�IS�"("�COMPATIBLE� IN�ALL�MODES
� ���BIT�
IMAGES�ARE�DISPLAYED�AND�SAVED� IN�)".����7ERSION
�� NOW�HAS�NOW�EXTENDED� ITS�SUPPORT�FOR����BIT�
GRAPHICS�CARDS��5HE�DISK�IS�SUPPLIED�WITH�DIFFERENT�
VERSIONS�OF�THE� PROGRAM�TO�WHICH� IT�WILL� DISPLAY�YOUR�
FILES�ON�THE�CORRESPONDING�CARD��5HE�CARDS�
SUPPORTED�ARE�� %$57
� *7��
�0PAL7ISION
� 3ETINA

&(4
� 'IRECRACKER���AND�1ICASSO�

5HIS� REALLY�IS�A�FANTASTIC� PROGRAM�� �WE�WOULD�
RECOMMEND� IT�TO�ANYONE�WHO� IS� INTO�GRAPHICS�OR�
HAS�ANY�GRAPHIC�FILES�THEY�WANT�TO�ACCESS�QUICKLY�
AND�SIMPLY�

1ROGRAM�3ATING����

/*/�'��*)� +/.���./�-.�
�)��"�'�3$ .
/#4�	DISK�$-&���

5HE�UNIVERSE� IS�A�BIG�PLACE�� �NO� *�MEAN� REALLY�BIG�
AS� IN�HUGELY�BIG�OR
� IN� SAD� ��hS�TALK
� HUMUNGOUS�� *�
MEAN
� LOOK�HOW�MANY�SERIES�OF�4TAR�5REK�IT�S�TAKEN�
TO�COVER�JUST�A�FRACTION�OF�OUR�GALAXY��(IVEN�THE�VAST�
PROPORTIONS�OF�THE�UNIVERSE
� IThS�HARDLY�SURPRISING�
THAT�THERE�ARE� LOADS�OF�INTERESTING�THINGS� IN� IT�� #UT
�
HOW�DO�YOU�FIND�ALL� OF�THE� INTERESTING�STUFF�WHEN�
PRETTY�MUCH�ALL� OF�OUTER�SPACE� IS�FILLED�WITH�ER����
SPACE��8ELL
� THOSE�JOLLY�NICE�FELLOWS�AT�5OTAL�
$ONCEPTS�ARE�HERE�TO�GIVE�A�HELPING�HAND�WITH� 5OTAL�
$ONCEPTS�� �4TARS�AND�(ALAXIES��5HEY�ARE�THE�
PEOPLE�WHO�BROUGHT�US� 5OTAL�$ONCEPTS�%INOSAURS
�
&COLOGY
� AND�OTHERS��"S�WITH�THE�OTHERS
�4TARS�AND�
(ALAXIES� IS�A�)YPER�#OOK�BASED�MULTIMEDIA�
PRESENTATION�� *T�CONTAINS�NOT�ONLY�TEXT�FILES
� BUT�ALSO�
IMAGES�OF�SEVERAL� STARS�AND�GALAXIES�

4TARS�AND�(ALAXIES�CONTAINS� SOME�VERY�
INTERESTING�AND�WELL�RESEARCHED� INFORMATION��"S�THIS�
IS�AN�EDUCATIONAL� PACKAGE� IT�IS�AIMED�MAINLY�AT�A�
YOUNG�AUDIENCE
� HOWEVER�THERE� IS� PLENTY�OF�MATERIAL�
THAT�WILL� BE�OF�INTEREST�TO�ADULTS�AS�WELL��5HE

���
������������	���
5HE�WORLD�OF�1UBLIC�%OMAIN� IS�GREAT�BECAUSE�OF�
ITS�VARIETY��5HERE�ARE�ALL�SORTS�OF�SOFTWARE�
CATEGORIES��SHAREWARE
�FREEWARE
� CHARITYWARE
�
AND�EVEN�GIFTWARE��4O�HEREhS�A�QUICK� LIST�OF�THE�
CATEGORIES�OF�PROGRAMS�YOU�ARE� LIKELY�TO�
ENCOUNTER�IN�THE�1%�8ORLD�

k �1%�STANDS�FOR�1UBLIC�%OMAIN�� *T�S �THE�MOST�
WIDELY�AVAILABLE�KIND�OF�SOFTWARE�DISCUSSED� IN�
THIS�SECTION�OF�THE�MAGAZINE�� *T�S �ACTUALLY�FREE��
THE�ONLY�CONDITION� IS�THAT�THE�PROGRAM�AND�
ASSOCIATED�FILES�ARE� REMAIN�UNALTERED�AND�ARE�
DISTRIBUTED�TOGETHER��"�1%�LIBRARY�SHOULD�ONLY�
CHARGE�A�NOMINAL�FEE�FOR�DISK�DUPLICATION
�
POSTAGE�AND�THE�LIBRARY�OWNER�S�TIME�AND�EFFORT�

k �4HAREWARE�IS�SIMPLE�CONCEPT
� BUT� IT�RELIES�TO�
SOME�EXTENT�ON�A�PERSONS�HONESTY�� *T�GIVES�USERS�
THE�CHANCE�TO�TRY�BEFORE�THEY�BUY��5WO�VERSIONS�
OF�A�SHAREWARE�PROGRAM�USUALLY�EXIST��0NE�IS�A�
LIMITED�VERSION�WHICH�CAN�BE�FREELY�DISTRIBUTED
�
AND�THE�OTHER�IS�THE�FULL�VERSION�WHICH� IS�ONLY�
SUPPLIED�TO�USERS�WHO�PAY�THE�REGISTRATION�FEE�

k �6CENSEWARE� IS�MORE�LIKE�COMMERCIAL�SOFTWARE�
IN�THAT�YOU�HAVE�TO�PAY�IN�ADVANCE�FOR�THE�
PROGRAM
� BUT�THE�AUTHOR�GETS�SOME�OF�THIS�
MONEY�

k �:OU�MAY�WELL� BE�WONDERING�� i *F�*�FIND�A�USEFUL�
PROGRAM� IN�THE�1UBLIC�%OMAIN�CAN� *�MAKE�A�COPY

FOR�MY�BEST�MATE j�5HE�ANSWER�IS�USUALLY�YES
�
BUT�YOU�CAN�T�DISTRIBUTE�REGISTERED�SHAREWARE�OR�
LICENSEWARE�

k �(IFTWARE�IS�WHERE�AN�AUTHOR�ASKS�YOU�TO�SEND�
A�GIFT� IF�YOU�FIND�HIS�OR�HER�PROGRAM�USEFUL�

k �$HARITYWARE� IS�ANOTHER�EXTREMELY�WELL��
INTENTIONED�FORM�OF�SOFTWARE��5HE�AUTHOR�OF�A�
PIECE�OF�CHARITYWARE�WILL�ASK�YOU�TO�MAKE�A�
DONATION�TO�A�CHARITABLE�ORGANISATION�

k �8HISKEYWARE� IS�A�NEW�CONCEPT�PIONEERED�BY�
OUR�OWN�5OBY�4IMPSON�� *F�YOU�USE�THE�PROGRAM
�
YOU�SEND�HIM�A�BOTTLE�OF�	DECENT
�WHISKEY�
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SRGJGRGCQ�RF?R�?PC�?NNC?PGLE��5FC�
OS?JGRW�MD�QCPGMSQ�1%�QMDRU?PC�
F?Q� GLAPC?QCB�RPCKCLBMSQJW�

8F?R�AF?LECQ�UMSJB�WMS�JGIC �
RM �QCC�GL�RFC�1%�UMPJB �*Q�
RFCPC�?LWRFGLE�WMSgPC�SLF?NNW�
?@MSR
� MP�UMSJB�JGIC �RM �QCC�
KMPC�MD 
8F?R� *�UMSJB� JGIC�RM�QCC�KMPC�
MD�GQ�MPGEGL?JGRW�MD�GBC?Q��2SGRC�
MDRCL�UC�F?TC�?�LCU�UMPB�
NPMACQQMP�QCLR�GL
� @SR�UF?RgQ�
RFC�NMGLR�MD�?BBGLE� GR�RM�RFC�
JG@P?PW�UFCL�RFCPC� ?PC�QCTCP?J�
RF?R�?JPC?BW�BM�RFC�HM@�@CRRCP 

"�JM R�M D�MSP�PC?BCPQ�F?TC�Q?GB�
RF? R�RFCW�F?TC�@CCL�GKNPCQQCB�
@W�WMSP�QCPTGAC��%M�WMS�F?TC�?�
QCAPCR�@CFGLB�WMSP�QSAACQQ 
*� RFGLI� GR�Q� NPM@?@JW�@CA?SQC�UC�
?PC� hNPMDCQQGML?Ji� � � GRgQ�?�DSJJa
RGKC�MAASN?RGML�� *D�UC�ECR�?L�
MPBCP�GL� RFC�KMPLGLE
� GR�EMCQ�
MSR�RFC�TCPW�Q?KC�B?W��8C�?JQM�
R?IC�NPGBC� GL�UF?R�EMCQ� GL�RFC�
JG@P?PW
� ?LB�UC�?JU?WQ�F?TC�?�
EPC?R�RC?K�MD�CVNCPRQ�RM�FCJN�
GD�NCMNJC�F?TC�NPM@JCKQ�UGRF�
MSP�QMDRU?PC�

GLRPMBSARGML�BMCQ�?�QNJCLBGB�HM@�MD�BCQAPG@GLE�RFC�
CLMPKGRW�MD�RFC� SLGTCPQC� ?LB�RFC�BGDDCPCLR�QRCJJ?P�
@MBGCQ�RF?R�?PC�QNPGLIJCB�?APMQQ� GR�� *R�?JQM�CVNJ?GLQ�
?� JGRRJC�?@MSR�FMU�QR?PQ�?PC�DMPKCB�?LB�MRFCP�
GKNMPR?LR�AMLACNRQ��5FC�@CQR�RFGLE�?@MSR�RFC�
CVNJ?L?RGMLQ� GQ�RF?R�RFCW�LC?PJW�?JU?WQ�EGTC�QMKC�
CTCPWB?W�PCDCPCLACQ�RM�K?IC�BGDDGASJR�AMLACNRQ�
C?QGCP�RM�SLBCPQR?LB
� ?LB�RM� NPMTGBC�?L� GBC?�MD�
QA?JC��5FCPC� GQ
�MD�AMSPQC
� NJCLRW�MD�GLDMPK?RGML�
?@MSR�RFC�.GJIW�8?W�� *RgQ�QSPNPGQGLE�FMU�KSAF�WMS�
BMLgR�ILMU�?@MSR�WMSP�MUL�E?J?VW�

5FC�QRWJC�MD�RFC�RCVR� GQ�AJC?P
� GLDMPK?RGTC�?LB�
JGTCJW�� *R�Q�?AACQQG@JC�RM�?J�� ?EC�EPMSNQ�WCR� GR�
PCK?GLQ�SLAMLBCQACLBGLE��"Q�RFGQ� GQ�?�KSJRGKCBG?�
NPCQCLR?RGML�WMS�A?L�QIGN�DPMK�ACPR?GL�?PC?Q�MD�RFC�
RCVR�RM�MRFCPQ��5FGQ�?@GJGRW�GQ�NSR�RM�EMMB�SQC�UFCL�
CVNJ?GLGLE�RFC�KMPC�AMKNJGA?RCB�RMNGAQ�QSAF�?Q�
FWBPMECL� �@SPLGLE���:MS�A?L� RFCL�SQC�?�FWNCPRCVR�
JGLI�RM�ECR�KMPC� GLDMPK?RGML��RFGQ�R?ICQ�RFC�DMPK�MD�
?�@SRRML� ML� QAPCCL
� ?LB�AJGAIGLE�ML� GR�UGJJ� @PGLE�SN�?�
UGLBMU�MD�RCVR�

5FC�NPMEP?KKCgQ�CVACJJCLR�AMJJCARGML�MD�
GK?ECQ�A?L�?JQM�@C�?AACQQCB� GL�?�QGKGJ?P�U?W��
*LQRC?B�MD�@MVCB�MSR�?PC?�MD�RCVR
� GK?EC�@SRRMLQ�
?PC� J?PEC�MT?J� QF?NCQ�UGRF� RFC� GLQRPSARGMLQ� hAJGAI�
FCPC�DMP�GK?ECi� NPGLRCB� GLQGBC�� 5FC� GK?ECQ� ?PC�MD�
?L�CVACJJCLR�QR?LB?PB�DMP�LML�"("�K?AFGLCQ�?LB�
M@TGMSQJW�PCOSGPCB�?� JMR�MD�RP?AIGLE�BMUL�� #SR
� GR�
UMSJB� F?TC�@CCL�LGAC� GD�RFCPC�U?Q�?L�"("�
TCPQGML�MD�RFC�NPMEP?KKC
� ?JRFMSEF� *� QSQNCAR�RFGQ�
GQ�BSC�RM�RFC�)WNCP�#MMIgQ� JGKGR?RGMLQ��5FCPC� ?PC�
QMKC� N?PRGASJ?PJW�QRSLLGLE� GK?ECQ�MD�LC@SJ?Q�?LB�
QMKC�EMMB� NGARSPCQ�R?ICL�@W�RFC�)S@@JC�RCJCQAMNC�

&?EJC1J?WCP�F?Q�JM?BQ�M D�BC?B�GKNPCQQGTC�BG?JQ�
?LB�@?PQ�� �UF?R�RFCW�?PC�DMP�GQ�@CWMLB�KC�RFMSEF�

1 O= MN � =J @ �% =H=S EAN �AMTCPQ�?L� GLAPCBG@JC�
LSK@CP�MD�RMNGAQ�?LB� GQ� NPCRRW�GL�BCNRF�UGRF� GRQ�
AMTCP?EC�� *R�CVNJ?GLQ�CDDCARGTCJW�CTCPWRFGLE�DPMK�
NPMRMQR?PQ�RM� @J?AI�FMJCQ�� *� A?L�MLJW�@CEGL�RM�
GK?EGLC�RFC�RGKC�?LB�CDDMPR�RF?R�U?Q�QNCLR�ML�
AMKNGJGLE�RFGQ�UMLBCPDSJ� NPMHCAR�� "Q�?�PCDJCARGML�MD�
RFGQ�CDDMPR
� RFGQ�N?AI?EC� GQ� JGACLQCU?PC�?LB�AMQRQ�
]�����DMP�RFC�RFPCC�BGQI�QCR�� "Q� GR� GQ� ?�RFPCC�BGQI�
AMJJCARGML
�WMS�UMSJB�@CLCDGR�DPMK�F?TGLE�?�CVRCPL?J�
DJMNNW�BPGTC�MP�F?PB�BGQI�� )MUCTCP
�CTCL� GD�WMS�MLJW�
F?TC�RFC�MLC�BPGTC
�WMS�?PC�SLJGICJW�RM�DGLB� GR�RMM�
KSAF�MD�?L� GLAMLTCLGCLAC�?Q�RFC�NPCQCLR?RGML� GQ�
UCJJ�QRPSARSPCB� ?LB
� GD�WMS�DMJJMU�RFC�NPMEP?KKC�
N?EC�@W�N?EC
� WMSgJJ�MLJW�LCCB�RM�AF?LEC�BGQIQ�?�
AMSNJC�MD�RGKCQ�� #SR
� RFC�@CQR�@GR
� DMP�N?PCLRQ
� GQ�
RF?R�RFC�LCVR�RGKC�WMSP�AFGJB�?QIQ�?�BGDDGASJR
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OSCQRGML�?@MSR�RFC�QR?PQ
� RFC�4SL
�MP�CTCL�RFC�
E?J?VW
�WMS�A?L� JMAI�RFCK� GL�?� PMMK�UGRF�?L�"KGE?�
?LB�@C�AMLDGBCLR�RF?R�RFCW�DGLB�?L�?LQUCP�UGRFMSR�
WMS�F?TGLE�RM�U?BC�RFPMSEF� QCTCP?J�CLAWAJMNCBG?Q��
0F�WCQ
�MLC�MRFCP�RFGLE�� �GD�WMS�BMLgR �PGLE�SN�?LB�
MPBCP�?�AMNW�LMU
�WMS�K?W�BGC�MLJW�ILMUGLE�RFC�
RGLGCQR�DP?ARGML�MD�RFC�SLGTCPQCgQ�QCAPCRQ�� 	*�RFGLI� *�
P?RFCP�BGC� GELMP?LR�KWQCJD�� �&B
�
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*� KSQR�?BKGR� *gK�LMR�KSAF�MD�?�KSQGA�D?L
� @SR� *�
U?Q�OSGRC� GKNPCQQCB�@W�#=CHALH=TAM�� *R�Q� ?�
QF?PCU?PC�KMBSJC�NJ?WCP�UGRF�?�FMQR�MD�SQCDSJ� ?LB�
GLRCPCQRGLE�RMMJQ��5FC�KMQR�GKNPCQQGTC�N?PR�MD�RFGQ�
NPMEP?K� GQ�RFC�LSK@CP�MD�KMBSJC�DMPK?RQ� GR�A?L�
NJ?W�� &VASQC�RFC�AJSKQW�QCLRCLAC
� @SR�
#=C HA. H=TAMYN �?NNPM?AF�RM�KMBSJC�DMPK?RQ� GQ�
KMBSJ?P��:MS�A?L�?BB�BGDDCPCLR�KMBSJC�DMPK?RQ
�
A?JJCB� NJ?WCPQ
�RM�?�BGPCARMPW�A?JJCB� NJ?WCPQ�UFGAF� GQ�
AFCAICB�C?AF�RGKC�WMS�?RRCKNR�RM� JM?B�?�KMBSJC�

"LMRFCP�LGAC�RFGLE�?@MSR�RFC�NPMEP?K� GQ� GRQ�
ECLCP?J� QJGAILCQQ�?LB�RFC� NPMDCQQGML?J�DCCJ��8FCL�
WMS� JM?B�MP�QRMN�?�KMBSJC
� GR�BMCQLgR �HSQR�QRMN�
BC?B�@SR�JMUCPQ�RFC�TMJSKC�EP?BS?JJW��"Q�UGRF�
K?LW�MRFCP�KMBSJC�NJ?WCPQ
� RFC� NPMEP?K� GQ�KSJRGa
R?QIGLE�� #=CHA. H=TAM�SQCQ�RFC�8MPI@CLAF�QAPCCL�RM�
MNCP?RC
� MNCLGLE�QCTCP?J�UGLBMUQ�DMP�C?AF�RMMJ
�
?LB�RFCPC�?PC�RMMJQ�?NJCLRW�� 5FCPC�?PC� JM?BQ�MD�SN��
?LB�BMULW� JGLCQ�?LB�@?P�RWNC�RFGLEQ�RF?R�M@TGMSQJW�
QCPTC�QMKC� GKNMPR?LR�?LB� GLAPCBG@JW�AMKNJGA?RCB�
NSPNMQC
�UFGAF� GQ�OSGRC�@CWMLB�KW�JGKGRCB�
SLBCPQR?LBGLE�MD�?JJ�RFGLEQ� )G�'G� PCJ?RCB��0LC�RFGLE�
GQ�DMP�ACPR?GL�� �RFCW�@K �JMMI�BC?B�NPMDCQQGML?J��0LC�
MD�RFC�MLCQ� *� BM�SLBCPQR?LB� GQ�RFC�2S?BPMQAMNC�� GR�
BGQNJ?WQ�RFC�?ARGTGRW�GL�C?AF�MD�RFC�DMSP�Q?KNJC�
AF?LLCJQ��5FC�-CTCJEP?NF� GQ�QGKNJW�?�N?GP�MD�BG?JQ�
RF?R�GLBGA?RC�RFC�ASPPCLR�TMJSKC��5FC�RGKC�RMMJ� GQ�?�
LGAC�QGKNJC�UGLBMU
� GR�BGQNJ?WQ�RFC�ASPPCLR�RGKC�
?LB�RFC� JCLERF�MD�RGKC�RFC�KMBSJC� F?Q�@CCL�
NJ?WGLE��5FC�AMLRPMJ� N?LCJ� A?L�@C�SQCB�RM�RSPL�MDD�
AF?LLCJQ
�QIGN�QMLEQ�MP�KMBSJCQ
� AMLRPMJ� @?J?LAC�
?LB�TMJSKC
�RSPL�RFC�"KGE?gQ�QMSLB�DGJRCP�ML�MP�MDD
�
MP�RM� GAMLGDW�RFC�NPMEP?K�

5FCPC�?PC�MLC�MP�RUM�MRFCP�MNRGMLQ�?T?GJ?@JC�
DPMK�RFC�NSJJ�BMUL�KCLSQ
� QSAF� ?Q�QCRRGLE�NJ?W�
RGKC� JGKGR��:MS�A?L�?JQM� JM?B�?LB�Q?TC�WMSP�
AMLDGESP?RGML� ?LB�BCDGLC�RFC� GAMLGDGA?RGML�KMBC
� @SR�
KMQR�DSLARGMLQ�?PC�?T?GJ?@JC�DPMK�RFC�RMMJ�
UGLBMUQ��0D�AMSPQC
� ?Q�RFGQ� GQ�?�QF?PCU?PC�
NPMEP?K�QMKC�DSLARGMLQ�F?TC�@CCL�BGQ?@JCB��
)MUCTCP
�RFC� NPMEP?KKCPQ� F?TC� JCDR�CLMSEF� DMP�
WMS�RM�CVNCPGKCLR�UGRF�RFC� NPMEP?K�Q�DSLARGMLQ�
5FC� PCEGQRP?RGML�DCC� GQ�MLJW�%.���?LB
� GL�KW�
MNGLGML
� GQ�UCJJ�UMPRF� GR�
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DPCC�RM�QAPMJJ� ?PMSLB�RFC�QAPCCL�UGRF�WMSP�KMSQC�
0L�WMSP�RP?TCJQ�WMS�?PC� JGICJW�RM�CLAMSLRCP�QCTCP?J�
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1*148�CLICK�ON�A�STORY�kFRWI��)IE���IST�HE�*TR��� I
F�%IIKR
� FI�FE\AI
F�FCIAG����TIAA�O � TOSESHLAETDM� JTIRCTERE?�A)ICK�)IS��TINGTON(NI+IBC4S
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5OMhS�4TORY�#OOK
� CREATED�IN�)YPER�#OOK
�
CONTAINS�SOME�O F�MY�ALL�TIM E�FAVOURITE�STORIES�

BRING�UP�SOME� INFORMATION�ABOUT�IT��5HIS� INCLUDES�
ITS� NAME
� RIGHT�ASCENSION
� DECLINATION�AND
� IF�IT� IS�A�
STAR
� ITS�MAGNITUDE�

*� MUST�SAY� *� FOUND�THE�WHOLE�THING�A� LITTLE�
TEDIOUS��5HERE� ARE�VERY�FEW�OPTIONS�AND� NO�PICTURES�
WHATSOEVER��:OU�CAN� TRACK�THE�PLANETS�OF�THE�4OLAR�
SYSTEM� AND�ZOOM� IN�ON�AN�AREA�OF�THE�SCREEN
� BUT�
THAThS� PRETTY�MUCH�AS�FAR�AS�THE�PROGRAM�S�OPTIONS�
GO�� *hD� HEARD� A� LOT�ABOUT�THIS�PROGRAM
� AND� *�MUST�
SAY� *�WAS�VERY�DISAPPOINTED
� ESPECIALLY�AFTER�
REVIEWING�%YNAMIC�4KIES�IN� ISSUE����� *T�SHOULD� BE�
OKAY�FOR�SERIOUS�DIE�HARD� STAR�GAZERS�WHO�DONhT�
MIND�SCROLLING�A� LIMITED� REGION�AT�THE� PACE�OF�A�
SNAIL�� *N�CONCLUSION
� DON�T�BUY�THIS�PROGRAM�BUY�
%YNANIMC�4KIES
� AS� IT�GIVES�/IGHT�4KY�S�BOTTOM�A�
GOOD�AND� THOROUGH� KICKING�

1ROGRAM�3ATING����

/*(�.�./*-4��**&
3OBERTA�4MITH�%51�	DISK�NO��&���

5OMhS�4TORY�#OOK�IS�YET�ANOTHER�APPLICATION�CREATED�
IN� )YPER�#OOK��"S�THE�NAME�SUGGESTS� IT�IS�A� STORY�
BOOK�FOR�CHILDREN�� *T�CONTAINS�SEVERAL� CHILDRENhS�
STORIES
� NURSERY�RHYMES�AND�A�SELECTION�OF�JOKES��
5HIS� IS� A�DEMO�VERSION� 	THE�FULL�ONE�WILL�COST�FIVE�
POUNDS
�WHICH� HAS�A�NUMBER�OF�STORIES�MISSING
�
INCLUDING�ONE�OF�MY�FAVOURITES�� �1USS� IN�#OOTS�

5HERE�ARE�SOME�GAMES�THROWN� IN�AS�WELL
�
ALTHOUGH� /OUGHTS�AND�$ROSSES�COULD�JUST�AS�EASILY�
BE� PLAYED�ON�PAPER
� AS�THERE� IS� NO�COMPUTER�
OPPONENT��"NOTHER�GAME�THAT�REQUIRES�TWO� HUMAN�
PLAYERS� IS�'OUR�*N�"�3OW��5HIS� IS�JUST�/OUGHTS�AND�
$ROSSES�ON�A� LARGER�SCALE�� �INSTEAD�OF�TRYING�TO�GET�
THREE�NOUGHTS�OR�CROSSES� IN�A�ROW
�YOU� TRY�TO�GET�
FOUR�OF�YOUR�COUNTERS� IN� A� ROW��5HE�THIRD� AND�FINAL�
GAME� IS�)ANGMAN�� �THIS�CAN�BE� PLAYED�AGAINST�THE�
COMPUTER�� IT�WILL� CHOOSE�AND�THEN� HIDE�A� RANDOM�
WORD�WHICH�YOU�THEN�TRY�TO�FIND�

5HERE� ARE�QUITE�A�FEW�POPULAR�STORIES�SUCH�AS��
"LADDIN
� -ITTLE�3ED�3IDING�)OOD
� 3OBIN�)OOD�AND�
4LEEPING�#EAUTY��5HERE� ARE�ALSO�PLENTY�OF�NURSERY

7ES
�YOU�TOO�CAN�CREATE�LARGE�TE X T�HEADINGS�FROM �
"4$**�CHARACTERS�W ITH�#ANNER�IN�6SEFUL�6 TILITIES�

%ONhT �PANIC��0UR�OFFICE�"MIGAS�HAVENhT �BEEN�
CORRUPTED�BY�1$�CONTEMPTIBIES��I T hS�JU S T�#OOT�LOGO�

RHYMES�FOR�YOUR�CHILDREN�TO� RECITE��8HEN�YOU�PAY�
YOUR�FIVE� POUNDS�YOUhLL� RECEIVE�ALMOST�DOUBLE�THE�
NUMBER�OF�STORIES�AND� RHYMES
� AS�WELL� AS�JOKES�� �
ARGHH��5O� READ�THEM
�ALL� A�CHILD�HAS�TO�DO� IS�CLICK�
ON�THE�NEXT�PAGE�BUTTON�� �EASY�

5HE�PROGRAMME� IS�AIMED�AT�CHILDREN�OF�ABOUT�
SEVEN�TO�NINE�AND�TO�A�CERTAIN� DEGREE� IT�SHOULD�
SUCCEED� IN� CAPTURING�THEIR�ATTENTION�� *� CANhT �HELP�
BUT�FEEL� THAT� IT�WOULD�HAVE�BENEFITED� FROM�A�FEW�
ILLUSTRATIONS�� )OWEVER
� ALL� IN� ALL
� THIS� IS�QUITE�A�GOOD�
PRODUCT�AND� IS�WORTH�A� LOOK�FOR�MOST�PARENTS�

1ROGRAM�3ATING����

0. !0'�0/$'$/$ .���
1%�.ART
���1ARK�)OUSE
� /EW�4T
� &SSINGTON
�4OUTH�
4TAFFORDSHIRE
�87����#-�
5HIS�COLLECTION�WAS�COMPILED�WITH�THE� INTENTION� OF�
PROVIDING�1%�BUYERS�WITH�EVEN�MORE�VALUE�FOR�
MONEY�� �RATHER�THAN�PAYING�A�COUPLE�OF�POUNDS�FOR�
A�DISK�THAT�IS�ONLY����PER�CENT�FULL
� THIS�DISK� IS�
JAMMED�TO�BURSTING�POINT�WITH�1%�UTILITIES��5HIS� IS�
THE�FIRST�DISK�THAT�.ARTIN
� OF�1%�.ART
� HAS�PUT�
TOGETHER�AND�HE� IS� PLANNING�TO�SUPPLY�MORE� IF�THERE�
IS� SUFFICIENT�DEMAND�FOR�THIS�ONE�

5HE�FIRST�PROGRAM
� IN�ALPHABETICAL�ORDER
� IS�
"PPI4IZER�	PRONOUNCED�APPY�SIZER
�� *T�PROVIDES�A�
RATHER�USEFUL� FUNCTION
� ONCE� RUN�THE� PROGRAM�
CREATES�A� LITTLE� APPICON�� #RIEFLY
�AN�APPICON� IS� A�
SMALL� ICON�THAT�IS� PLACED�ON�YOUR�DESKTOP�BY�A�
PROGRAM
� USUALLY�IF�YOU�DOUBLE�CLICK�THE� PROGRAM�WILL�
OPEN�UP
�OR� IF�YOU�DROP�A�FILE�ON�THE� ICON�THE�
PROGRAM�WILL� OPEN�THIS�DOCUMENT
� IF� IT� IS�OF�CORRECT�
TYPE
� FOR�EDITING�� *F�YOU�DROP�A�FILE�OR�DIRECTORY�ON�
"PPI4IZERhS�APPICON� IT�WILL� PROVIDE�SOME� INFORMATION�
ABOUT� IT�� *T�DISPLAYS�THE�AMOUNT�OF�DISK�SPACE� IT�
TAKES�UP
�THE� BLOCK�SIZE
� THE�NUMBER�OF�BLOCKS�
USED�� �IF�IT� IS�A�DIRECTORY�IT�ALSO�DISPLAYS�THE�
NUMBER�OF�FILES�AND�DIRECTORIES� IT�CONTAINS��5HIS� IS�
ACTUALLY�QUITE�A� USEFUL�FUNCTION�� *F�YOU�ARE�TRYING�TO�
CLEAR�SOME�SPACE�ON�A�HARD�DISK
�YOU� CAN� FIND�OUT�
WHICH�DIRECTORIES� AND�FILES�WOULD�GIVE�YOU�MORE�
SPACE� IF�THEY�WERE� REMOVED�� *ThS�ESPECIALLY�USEFUL� IF�
YOU�ARE�COPYING�FILES�TO�FLOPPY�DISKS��5HIS� LATEST�
VERSION� IS� AN� UPDATE�FROM� ITS�SHELL�ONLY�PREDECESSOR�
AND�SHOULD� PROVE� INVALUABLE� IF�YOU�DONhT �HAVE�A�
DIRECTORY�UTILITY�SUCH�AS�%IRECTORY�0PUS�OR�4*%�

"RESTAURE�IS� ANOTHER�USEFUL� UTILITY�TO�HAVE�
AROUND�� IT�WILL� ATTEMPT�TO� RESTORE�ANY�FILES�YOU�MAY�
HAVE�ACCIDENTALLY�DELETED�� 5HAThS�WHAT� IT�DOES
� NICE�
AND� SIMPLE
� EXCEPT�FOR�THE�FACT�*�COULDNhT �GET�THE�
PROGRAM�TO� RECOGNISE�MY�HARD�DRIVE�� *ThS� NOT�AS�
GOOD�AS�%ISKSALVE
� BUT�IT� IS�CERTAINLY�SMALLER�

0NE�OF�THE�FIRST�THING�A�NEW�SERIOUS�"MIGA�USER�
WILL�WANT�TO� KNOW�HOW�TO�DO� IS� HOW�TO�CREATE�A�
BOOTABLE�DISK��5HIS� IS�NOT�AS�EASY�AS�YOU�MIGHT�FIRST�
THINK��YOU�HAVE�TO�MAKE�A�STARTUP�SEQUENCE�AND�
LOTS�OF�OTHER�FIDDLY�STUFF��8ELL
�"UTO%ISK@8#��WILL

SAVE�YOU�FROM�MOST�OF�THE�HASSLE�� �IT�WILL� CREATE� A�
BOOTABLE�DISK�WITH�THE�BARE�MINIMUM�OF�FILES��:OU�
CAN�THEN�ADJUST�THIS�DISK�TO�YOUR�NEEDS
� SUCH�AS�
ADDING� LIBRARIES� REQUIRED�BY�CERTAIN� PROGRAMS�� 6SING�
THE�PROGRAM� IS�STRAIGHTFORWARD��JUST� RUN�"UTODISK�
AND� INSERT�A�BLANK�FORMATTED�DISK
�THE� PROGRAM�
THEN�COPIES�ALL� THE�NECESSARY�FILES�ACROSS�� )OW�
EASY�CAN�YOU�GET
� AND� IT�STILL� ALLOWS�BOOTABLE�DISKS�
TO� KEEP�A�DEGREE�OF�MYSTERIOUSNESS�

)AVE�YOU�EVER� LOGGED�ON�TO�A�##4�OR�READ�A�
TEXT�FILE�WITH� A�BIG�HEADING�WHERE�THE� LETTERS�ARE�
MADE�OUT�OF�SEVERAL� SMALL�"4$**� CHARACTERS � *hVE�
ALWAYS�WONDERED� HOW�THEY�ACHIEVED�THAT�EFFECT�� *hM�
STILL� NOT�QUITE�SURE�HOW�MOST�PEOPLE�DO� IT
� BUT�
#ANNER�IS� A�PROGRAM�THAT�DOES�THAT�AUTOMATICALLY�
FROM�A�TEXTSTRING�YOU�HAVE�TYPED� IN��5HE�PROGRAM�
MUST�BE�EXECUTED�FROM�SHELL� AND� REQUIRES�THAT�YOU�
ENTER�A�COUPLE�OF�OPTIONS�� 5HERE�ARE�QUITE�FEW�
ADDITIONAL� OPTIONS�YOU�CAN�USE�TO�ALTER�THE�
APPEARANCE�OF�THE�RESULTING�BANNER�	HEADING
��:OU�
CAN�ALTER�THE�SIZE
� STYLE�	BOLD
� ITALIC
� UNDERLINED�OR�
NORMAL

� THE�FONT�USED�TO�CREATE�THE�BANNER
� THE�
CHARACTER�TO�BE�USED� FOR�EACH� LETTER�AND�EVEN�THE�
ORIENTATION� OF�THE�BANNER�

#OOTIOGO�IS�A�TINY�PROGRAM�THAT�DISPLAYS�A�
PICTURE�WHEN�YOU�BOOT�YOUR�MACHINE�

%EF5OOI�IS�A�PROGRAM�THAT�WILL� APPEAL�TO�THOSE�
OF�YOU�WHO�ARE�ADDICTED�TO� USING�SHELL� INSTEAD�OF�
8ORKBENCH�� *T�CAN� BE�USED�TO�DEFINE�A�DEFAULT�TO�AN�
ICON��:ES
� *� KNOW�YOU�CAN�DO�THIS�BY�SELECTING�THE�
ICON�WHILE� USING�8ORKBENCH�AND�BRINGING�UP� ITS�
INFO�� )OWEVER
� IF�YOUR�AVERSION�TO�8ORKBENCH� IS�
SUCH�THAT�YOU� START�FOAMING�AT�THE�MOUTH� AT�THE�
MERE�MENTION�OF�THE�WORD
�YOU�WILL� BE�GLAD�THAT�THE�
PROGRAM�CAN�BE�USED�FROM�SHELL��5HIS� IS�OF�MORE�
USE�TO�SOFTWARE�DEVELOPERS�THAN�GENERAL� USERS�
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* F �YOU�OFTEN�M ISPLACE�FILES�OR�PROGRAMS
� THEN�' INDLT�
IS�DEFINITE LY�THE�PROGRAM�FOR�YOU�

0NE�OF�THE�HIGHEST�ENTRIES� IN�MY�PERSONAL� TOP�
TEN�OF�ANNOYING�COMPUTER�RELATED�THINGS� IS� RECEIVING�
DISKS�OR�FILES�THAT�HAVE�BEEN�CRUNCHED� BY�AN�
OBSCURE�PACKER��5HANKFULLY�%-%�SHOULD� BE�ABLE�TO�
HELP�YOU�TO�DECRUNCH� THESE�FILES�� *T�CAN�UNPACK�FILES�
THAT�HAVE�BEEN�CRUNCHED�BY�AN�ASTOUNDING�NUMBER�
OF�DIFFERENT�PROGRAMS��5HE�REASON� IT�CAN� HANDLE�SO�
MANY�FORMATS� IS�THAT� IT�MAKES�USE�OF�A� RATHER�NIFTY�
LIBRARY�THAT�CONTAINS�EVERY�PACKER�ROUTINE� *hVE�EVER�
HEARD�OF�AND�MANY�MORE�

&XPLODING�-AYERS�HAS�NO�PRACTICAL� USE�
WHATSOEVER�� *T�SIMPLY�MAKES�THE�OPENING
� CLOSING
�
EXPLODING�AND� IMPLODING�OF�8ORKBENCH�WINDOWS�A�
LOT�FLASHIER�� *N�FACT�IT�JUST�DOES�WHAT�THE�.AChS�
OPERATING�SYSTEM�DOES�� IT�ANIMATES�THE�WINDOW�SO�
THAT� IT�APPEARS�TO�GROW�OR�SHRINK��5HERE�YOU�ARE�� �
PRETTY�POINTLESS� REALLY�	#UT� IT�LOOKS�GOOD�� �&D
�

'IND�*T�IS�A�PROGRAM�THAT�CAN�BE�USED�TO�FIND�
THINGS�� /O
� NOT�MONEY�OR� LOST�PETS�� �RATHER� IT�WILL�
SEARCH�YOUR�HARD� DISK�FOR�FILES
� DIRECTORIES
� AND�
EVEN� PROGRAMS��8HAT�S�MORE
�YOU�CAN�DISPLAY
�
EXECUTE
� OR�EVEN�EDIT�THE�FILES�YOU�FIND�WITH�THE
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-G@P?PW�.?L?ECP�U GJJ�ICCN�?L�CWC�ML�WMSP�JG@P?PGCQ�
?LB�MTCP�XC?JMSQ�GLQR? JJ? RGML�QAPGNRQ�

NPMEP?K�MD�WMSP�AFMGAC�� 1PCRRW�EMMB
� CF 
* E>+ =J �GQ�?� JG@P?PW�K?L?ECP�� *R�UGJJ� FCJN�WMS�

ICCN�RP?AI�MD�UFGAF� JG@P?PGCQ�WMS�F?TC� GL�WMSP�-*#4�
BGPCARMPW�� /MR�MLJW�RF?R
� GR�UGJJ� AFCAI�BGQIQ�?Q�RFCW�
?PC� GLQCPRCB�RM�QCC� GD�RFCW�AMLR?GL�?LW� JG@P?PGCQ�RF?R�
WMS�BMLgR�?JPC?BW�F?TC�MP�?PC�?�LCUCP�TCPQGML�� *D�GR�
BMCQ�DGLB� ?� LCUCP�TCPQGML� MD�?L�CVGQRGLE� JG@P?PW�MP�
MLC�WMS�BM�LMR�F?TC
� GR�UGJJ� ?QI�WMS� GD�WMS�U?LR� GR�
GLQR?JJCB� ?LB� RFCL� GR�UGJJ� AMNW�RFCK�?APMQQ� GD�WMS�
UGQF�� *R�?JQM�F?Q�?L�MNRGML�RF?R�UGJJ� NPMRCAR�ACPR?GL�
JG@P?PGCQ� DPMK�@CGLE�BCJCRCB�@W�MTCP�XC?JMSQ�
GLQR?JJ?RGML� NPMEP?KQ�

1 O= M H=JG �GQ�?� PCJ?RGTCJW�QGKNJC�QAPCCL�Q?TCP�� *D�
WMSP�KMSQC� ?LB� ICW@M?PB�?PC� JCDR� GL?ARGTC�DMP�?�
UFGJC
�RFCL� 1 O= M H=JG �UGJJ�BGQNJ?W�?L�?LGK?RCB�
QR?PDGCJB��5FGQ�UGJJ� FCJN�CVRCLB�WMSP�KMLGRMP�Q� JGDCa
QN?L
� ?Q� GR� PCBSACQ�NFMQNFMP�@SPL�

5M�@C�FMLCQR
� *�U?Q�NJC?Q?LRJW�QSPNPGQCB�@W�RFC�
LSK@CP�MD�SQCDSJ� NPMEP?KQ�RF?R�UCPC�QRSDDCB�ML� RM�
RFGQ�BGQI��8F?RgQ�KMPC
� MLJW�RFC�RUM�TGPSQ�AFCAICPQ�
UCPC�?PAFGTCB� 	4EMPN<!DA?GA M�4 � ��� �?LB� 4 EMPN8 �''	�

1PMBSAR�3?RGLE����

��$'*!���'-&,�*��!�*1
+MFL�+�$?QQ?P
����4R��.SLEM�"TC
�5MULFC?B
�
(J?QEMU
�(��01(�
/MU?B?WQ� GR�QCCKQ�TGPRS?JJW�GKNMQQG@JC�RM�RSPL�ML�
RFC�57�UGRFMSR�@CGLE�@MK@?PBCB�UGRF� ?BQ�DMP�
QJGKKGLE�QF?ICQ
� ACPC?JQ�?LB�CTCL�AFMAMJ?RC�@?PQ��
*R�QCCKQ�RF?R�K?LW�MD�SQ�?PC�AMLACPLCB�UGRF�MSP�
UCGEFR�� 1CPQML?JJW�*�TC� ?JU?WQ�@CCL�?@JC�RM�QRSDD�KW�
D?AC�UGRF�HSQR�?@MSR�?LWRFGLE�?LB�LMR�NSR�ML�
UCGEFR�	J� F?RC�WMS�� �&B
�� 3CESJ?P�CVCPAGQC�?LB�
FC?JRFW�C?RGLE�A?L� FCJN�WMS� ICCN�FC?JRFW�� !=HKMEA �
!KPJ OA M�" E= MT �GQ�?�QF?PCU?PC�NPMEP?K�RF?R�F?Q�
@CCL�BCQGELCB�RM�EGTC�WMS�?�FCJNGLE�F?LB�UFCL� GR�
AMKCQ�RM�ICCNGLE�RP?AI�MD�WMSP�UCGEFR�?LB�WMSP�
A?JMPW� GLR?IC�

5FCPC�?PC�QCTCP?J� N?PRQ�RM�RFC�NPMEP?K��5FC�
.?GL�&BGRMP� GQ�UFCPC�WMS� QR?PR�MDD�?DRCP� JM?BGLE�RFC�
NPMEP?K�� 'PMK�FCPC�WMS�A?L�?AACQQ�?LW�MD�RFC�
MRFCP�CBGRMPQ
� QCR�WMSP�NPCDCPCLACQ
� CLRCP�SQCP�
BCR?GJQ�?LB�CLRCP�MLC�MD�RFC�?L?JWQGQ�KMBCQ�

5FC�1PMBSARQ� &BGRMP�AMLR?GLQ�?JJ�RFC� GLDMPK?RGML�
ML� RFC�T?PGMSQ�DMMBQ�WMS�?PC� JGICJW�RM�C?R��5FCPC� GQ�
?�QS@QR?LRG?J� JGQR�MD�DMMBQRSDDQ� ?JPC?BW�?T?GJ?@JC
�
AMKNJCRC�UGRF�LSRPGRGML?J� GLDMPK?RGML�QSAF� ?Q�
A?JMPGCQ
� NPMRCGL
� A?P@MFWBP?RC
� D?R�?LB� DG@PC��:MS�
A?L�?JQM�?BB�WMSP�MUL� NPMBSARQ�RM�RFC� JGQR�� �RFGQ� GQ�
OSGRC�C?QW
� CQNCAG?JJW�?Q�K?LW�QRMPCQ�?LB�DMMB�
NPMBSACPQ�MDRCL� GLAJSBC� LSRPGRGML?J� GLDMPK?RGML�ML�
RFCGP�J?@CJQ�

5FC�$MLDCQQGML� &BGRMP�	EPC?R�L?KC
� GQ�UFCPC�
WMS�CLRCP�UF?R�WMS�TC�C?RCL� BSPGLE�RFC�B?W��5M�BM�
RFGQ�WMS�QAPMJJ� SN�?LB�BMUL�?� JGQR�MD�NPMBSARQ
�
QCJCAR�RFC�MLCQ�WMSgTC�QAMDDCB� RF?R�B?W�?LB�CLRCP�
RFC�?KMSLR��5FC�AMKNSRCP�UGJJ� RFCL�UMPI�MSR�WMSP�
LSRPGRGML?J� GLR?IC� DMP�RFC�B?W�

0LAC�WMS�F?TC�CLRCPCB�WMSP�GLR?IC�DMP�RFC�B?W�
WMS�A?L� PCRSPL�RM�RFC�.?GL� &BGRMP�� 'PMK�RFCPC�WMS�
A?L�R?IC�?� JMMI�?R�RFC� %?W�#W�%?W�?L?JWQGQ��5FGQ�UGJJ�
BP?U�SN�?�AF?PR�RF?R�BGQNJ?WQ�RFC� PCAMKKCLBCB�
B?GJW� GLR?IC�MD�NPMRCGL
� D?R
� DG@PC� ?LB�A?P@MFWBP?RC�
GL�EPCCL
� ?LB�RFC�?KMSLRQ�WMS�F?TC�?ARS?JJW�
AMLQSKCB� GL� PCB�

1PMEPCQQ�5M�%?RC�?L?JWQGQ�UGJJ� GLDMPK�WMS�
MD�FMU�WMSP�UCGEFR�F?Q�NPMEPCQQCB
� FMU�KSAF�
CLCPEW�WMSgTC�AMLQSKCB�?LB�WMSP�?TCP?EC�
A?JMPGCQ�AMLQSKCB�

%CQGPCB�8CGEFR�?L?JWQGQ�BP?UQ� SN�?�AMJMSPDSJ�
AF?PR�MD�FCGEFR�?LB�UCGEFR�� *R�RFCL�K?PIQ�WMSP�
NPCQCLR�FCGEFR�?LB�UCGEFR�ML�RFC�EP?NF��5FCPC�?PC�
DGTC�@?LBQ�MD�AMJMSP�RF?R� GLBGA?RC� GD�WMS� ?PC�
SLBCPUCGEFR
� BCQGP?@JC
� QJGEFRJW�MTCPUCGEFR
�
MTCPUCGEFR
� MP�UMPQC
� M@CQC�

0LAC�?�UCCI�RFCPC� GQ� ?� QNCAG?J� B?W�� /M
� RFGQ�
BMCQLgR�KC?L�WMS� A?L�C?R�?Q�KSAF�AFMAMJ?RC�?Q�
WMS�U?LR
� GLQRC?B� RFGQ� GQ�RFC�B?W�RFC�AMKNSRCP�UGJJ�
?QI�WMS�RM�UCGEF�WMSPQCJD�?LB�KC?QSPC�WMSP�
NPMEPCQQ�

"JRFMSEF� *� BMLgR �F?TC�KSAF� SQC�DMP�RFC�
NPMEP?K
� GR�GQ�ACPR?GLJW�?�TCPW�EMMB�NPMEP?K�UGRF�
NJCLRW�MD�MNRGMLQ
� ?�QCLQG@JC�BCQGEL�?LB� GQ�C?QW�RM�
SQC��5FGQ� GQ�BCDGLGRCJW�?�UCJJ�NMJGQFCB� ?LB�
NPMDCQQGML?J� NPMEP?K�?LB� GR�GQ�UMPRF�KMPC�RF?L�RFC�
RCL�NMSLBQ� GR�AMQRQ�� *D�WMS�UMSJB� JGIC�?L�CT?JS?RGML�
AMNW�QCLB�?�AFCAI�DMP�RUM� NMSLBQ�RM�+MFL�+�$?QQ?P�
?R�RFC�?BBPCQQ�?@MTC�

1PMEP?K�3?RGLE����

 ��-,!$+� 

,&8�**
)?TGLE�?� F?PB�BPGTC�A?L�@PGLE�WMS� ?�BCDGLRC�
GLAPC?QC� GL� NPMBSARGTGRW
� @SR� GR�A?L�?JQM�APC?RC� GRQ�
MUL�SLGOSC�NPM@JCKQ��5PWGLE�RM�DGLB� ?�DGJC�?KMLEQR�
FSLBPCBQ�MD�MRFCPQ
� MP�U?BGLE�RFPMSEF�BGPCARMPGCQ�
GL�MPBCP�RM� J?SLAF� ?�NPMEP?K� GQLgR�DSL�� 5FGQ�
AMJJCARGML�U?Q�NSR�RMECRFCP�RM�K?IC� JGTCQ�MD�F?PB�
BGQI�MULCPQ�CTCL�C?QGCP�� *LAJSBCB�ML�RFC�BGQI�?PC�
QMKC�D?KGJG?P�L?KCQ
�� =?GPL�� " ENG1= HQ� ��
$ EHA*K?=OK M�� 0 AK MC �?LB� 2KKHN"=AI KJ��

� =?GPL �GQ�?�F?PB�BGQI�@?AI�SN�NPMEP?K�� *R�
FCJNQ� PCQRPGAR�RFC�B?K?EC�BMLC�UFCL�WMS�F?TC�?�
F?PB�BGQI�D?GJSPC�� *R�BMCQ�RFGQ�@W�K?IGLE�?�AMNW�MD�
RFC�DGJCQ� ML�WMSP�F?PB�BGQI�ML�RM�QCTCP?J�DJMNNW�
BGQIQ�� �GL� RFGQ�U?W�WMS�A?L�?JU?WQ�PCNJ?AC�?LW�
B?K?ECB�B?R?�� 0LAC�WMS� F?TC�QCJCARCB�RFC�TMJSKC�
WMS�UGQF� RM�@?AI�SN
�WMS� ?PC�EGTCL�?L�MNNMPRSLGRW�
RM�QCJCAR�RFC�DGJCQ�WMS�UGQF� RM�@?AI�SN��5FCPC�?PC�
QCTCP?J�MNRGMLQ�WMS� A?L� AFMMQC�DPMK�RM�K?IC�RFC�
QCJCARGML� MD�DGJCQ�KSAF�OSGAICP��:MS�A?L�QCJCAR�?JJ�
RFC�DGJCQ� GL�RFC�BGPCARMPW�MP�LMLC
� QCJCAR�RFCK�@W�
B?RC
� L?KC�MP�@W�@GRQ�� 'MP�CV?KNJC�WMS�AMSJB�
QCJCAR�?JJ� RFC�DGJCQ�RF?R�F?TC� �%0$�CVRCLQGML�?LB�
UCPC�APC?RCB� @CRUCCL� ���.?W�?LB� ���+SLC��0LAC�
WMS� F?TC�QCR�RFC�APGRCPG?� ?LB�RFC�DGJCQ�F?TC�@CCL

$?JMPGC�$MSLRCP�%G?PW�GQ�?L�CVACJJCLR�UCGEFR��
U?RAFGLE�NPMEP?K
� @SR�@C�U?PLCB�� �GR�Q �KCPAGJCQQ�

QCJCARCB
�WMS�A?L
� GD�WMS�UGQF
� PCTCPQC�RFC�QCJCARCB�
?LB� LML�QCJCARCB� DGJCQ��:MS�?JQM� F?TC�RFC�MNRGML�MD�
AMKNPCQQGLE�DGJCQ
� GL�MPBCP�RM�DGR�KMPC� GLDMPK?RGML�
ML�C?AF�BGQI�� �RFGQ�UGJJ� GLAPC?QC�RFC�@?AI�SN�RGKC��
:MS�A?L�?JQM�Q?TC�WMSP�QCJCARGMLQ�QM�WMS�A?L�
PCJM?B�RFCK�RFC�LCVR�RGKC�WMS�UGQF�RM�@?AI�SN�RFC�
Q?KC�BPGTC��"�@?AI�SN�NPMEP?K� GQ�QMKCRFGLE�CTCPW�
F?PB�BPGTC�MULCP�QFMSJB� F?TC
� ?LB�RFGQ� GQ� ?L�
CVACJJCLR�MLC
� CQNCAG?JJW�?Q� GR� GQ�1%�

" ENG1 = HQ �GQ�?LMRFCP�NPMEP?K�RF?R� GQ�UMPRF�
F?TGLE�GL�A?QC�MD�?L�?AAGBCLR��5FGQ� GQ� N?PRGASJ?PJW�
SQCDSJ� GD�WMS�F?TC�LMR�@?AICB�SN�WMSP�F?PB�BGQI
� MP�
F?TC�B?K?ECB� GLDMPK?RGML�ML�?�DJMNNW�BGQI��"Q�RFC�
L?KC�QSEECQRQ
� " ENG1 = HQ �UGJJ� ?RRCKNR�RM�Q?JT?EC�
B?K?ECB�DGJCQ
� ?LB� GR�Q�HMJJW�EMMB�?R� GR�RMM�

$EHA� * K ?= OK M�GQ�?�NPMEP?K�RF?R�A?L�@C�SQCB�RM�
RP?AI�BMUL�DGJCQ�WMS�F?TC�KGQNJ?ACB�� 5FC�NPMEP?K�
GQ�C?QW�RM�SQC�� �WMS�CLRCP�RFC�DGJC�L?KC�WMS�?PC�
JMMIGLE�DMP
� QCJCAR�RFC�BPGTC�MP�BPGTCQ�RM� @C�
QC?PAFCB
� NPCQQ�4R?PR
� ?LB�?U?W�RFC� NPMEP?K�EMCQ
�
JMMIGLE�DMP�?Q�K?LW�MAASPPCLACQ�MD�RF?R�L?KC� GR�
A?L� DGLB��8FCL�CLRCPGLE�RFC�DGJCQ�L?KC�WMS�A?L�
?JQM�SQC�UGJBA?PBQ��8FCL� $EHA� *K ?= OK M�DGLBQ� ?�DGJC�
RF?R�K?RAFCQ�WMSP�BCQAPGNRGML� GR�UGJJ� JGQR�RFCGP�N?RFQ�
DPMK�RFCGP�PMMR�BGPCARMPW�� 0LC�RFGLE�WMS�A?LLMR�BM
�
FMUCTCP
� GQ� J?SLAF� NPMEP?KQ�MP�CBGR�RFC�DGJCQ�RF?R�
?PC�DMSLB
� ?Q�WMS�A?L�UGRF� $ EJ@< HO��5FC�NPMEP?K� GQ�
?JQM�QJMUCP�RF?L� $ EJ @ F O � � ?LB�BMCQL�R�QCCK�RM� JGIC�
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5HIS�MONTH�WE�HAVE�DECIDED�TO�MAKE�A�CHANGE�
AND�GIVE�YOU�A� LIST�OF�THE�TOP�TEN�PROGRAMS�AND�
DISKS�THAT�HAVE�BEEN�ORDERED�FROM�TWO�1%�
LIBRARIES��5HE�REASON�FOR�THIS�IS�TO�GIVE�YOU�THE

OPPORTUNITY�TO�SEE�WHICH�PROGRAMS�HAVE�PROVED�
POPULAR�WITH�YOUR�FELLOW�"MIGA�USERS�

8ITH�SOMETHING�AS�PERSONAL�AS�1%�PROGRAMS�
A�SINGLE�PERSON�S�OPINIONS
� NO�MATTER�HOW�WELL�

FORMED�THEY�ARE
�CAN�ALWAYS�BE�ENHANCED�BY�A�
GENERAL�CONCENSUS��0UR�SOURCES�FOR�THIS�
MONTH�S�CHART�ARE�/#4�AND�3OBERTA�4MITH�%51
� �TWO�OF�THE�MOST�POPULAR�LIBRARIES�AROUND�

3OBERTA�4MITH�%51�W�������������

$0634&�'03.� 	/ �"


"6%*0."(*$����� 	.64����


$-*1"35�	9��


'03&$"45&3� 	04����


70:"(&�0'�$030."3%&-�	&���


%ISK�.ANAGER���	#6���


/#4�e������ ������

5:1*/(�56503� 	$-6���
�_����

"4*�7IRUS�,ILLERS�7���� 	16���


4*%�7�����	6���


1OWERTEXT� 	$-6
� _����

"4*� 'IX�%ISK�"�����	16���


7.ORPH�7�����	6���


( ( "SSASSINS�0FFICE�)ELPER�	/ �"
 ( ( "4*�7IDEO�5ITLER�6TILS� 	16���


* (RAPHICS�"ID�%ISK�	6(���
 ( ( 4PECTRUM�&MULATOR�7 * ��� 	16���


* 4CRIBBLE�$OMMS� **� 	/ �"
 5HE�(ENEOLOGIST� 	16���


� � �(RINDER�	6(���
 "4*�.ULTIVISION�"("�	16���


3OBERTA�4MITH�%51
�����'ALLODEN�8AY
�
)AMPSTEAD�(ARDEN�4UBURB
�-ONDON�/8��� �+&

�� /#4��� $HAIN�-ANE
�/EWPORT
�
* � *SLE�OF�8IGHT
�1�����2"

BASED�ON�SOME�OF�PROBABILITY�BASIS��$OURSE�'ORM� IS�
A� PROGRAM�THAT�TRIES�TO� IMPROVE�YOUR�WINNING�
CHANCES�BY�EMPLOYING�SIMILAR�METHODS�� *T�IS�
DESIGNED�TO� RATE�HORSES�ON�A�POINTS�BASIS�AND�TRIES�
TO�ASSESS�THE�MOST� LIKELY�WINNER�OF�A�RACE�

5O�USE�THE� PROGRAM�YOU�WILL� REQUIRE�A�
NEWSPAPER�WHICH� HAS�A� LIST�OF�ALL� THE� RUNNERS� IN�
THE�DAYhS� RACES��:OU�FIRST�SELECT�$OURSE�FROM�THE�
MAIN�MENU�� �THIS�GIVES�YOU�THE�OPPORTUNITY�TO�ENTER�
THE�DETAILS�OF�THE�COURSE�THAT� IS�GOING�TO�BE�RUN
�
SUCH�AS�WHETHER�IT�WILL� BE�HUNT�OR�FLAT��0NCE�YOU�
HAVE�DONE�THAT
�YOU�NEED�TO�GO�TO�THE�3ATE�SECTION�
OF�THE�PROGRAM�

5HE�3ATE�SECTION� IS�WHERE�YOU�ENTER�THE�DETAILS�
OF�THE�FOUR�FAVOURITE�HORSES�THAT�WILL� BE�RUNNING
� THE�
INFORMATION�SHOULD� BE�CONTAINED� IN�YOUR�PAPER��
:OUhLL� NEED�TO�ENTER�THE�/AME�OF�THE� HORSE�� *TS�
'ORM�-AST�5IME�0UT�� �THIS� INFORMS�THE�PROGRAM�
WHERE�THE� HORSE�WAS� PLACED� IN� ITS� PREVIOUS� RACE��
8EIGHT�GIVES�THE�PROGRAM�THE�WEIGHT�OF�THE�HORSE��
5HIS�WILL�ONLY�BE�ASKED�FOR�IN�)ANDICAP�RACES��5HE�
HORSEhS�AGE�ALSO�NEEDS�TO�BE� INPUTTED��
$OURSE�%ISTANCE� INFORMS�THE�PROGRAM� IF�THE� HORSE�
WAS�A�$OURSE�8INNER�OR�%ISTANCE�8INNER��0NCE�YOU�
HAVE�ENTERED� INFORMATION�FOR�THE�FOUR�FAVOURITE�
HORSES
�YOU�MUST�CLICK�ON�THE�3"5&�BUTTON�

5HE�RATING�SCREEN�WILL� LIST�THE� HORSES�AND�THE�
RATING�FIGURES� IT�HAS�CALCULATED�FOR�EACH�ONE��$LICK�
ON�13*/5� IF�YOU�WISH�TO�PRINT�OUT�THIS� INFORMATION�� *F�
A�HORSE� RECEIVES�A� RATING�FIGURE�OF�ABOVE���
� IT�IS�A�
STRONG�INDICATION�THAT�THE�HORSE�SHOULD�DO�WELL��
)OWEVER
� IF�IT�GETS�A�FIGURE�BELOW����YOU�SHOULD�
AVOID�PLACING�A�BET�ON�THAT�HORSE�

"S� *� AM�NOT�A�GAMBLING�PERSON
� AND�WOULD� HAVE�
GREAT�DIFFICULTY�IN�CONVINCING�THE�MAGAZINEhS

PUBLISHER�TO�GIVE�ME�ANY�MONEY�TO�PLACE�A�BET
� IT�
WOULD� BE�DIFFICULT�TO�GIVE�THE�PROGRAM�AN�ACCURATE�
RATING�IN� REGARD�TO� RELIABILITY�� )OWEVER
� THE� PROGRAM�
IS�WELL�DESIGNED� AND
� AS�A� RESULT� IT�IS�VERY�EASY�TO�
USE�AND� ITS�DOCUMENTATION� IS�EXCELLENT��0N�THESE�
CRITERIA�THE� PROGRAM� RATES�QUITE�HIGHLY
� BUT�YOUhLL�
HAVE�TO�TAKE�A�GAMBLE�ON�WHETHER�OR�NOT�THE�
PROGRAM� IS�WORTH� ITS�TWO� POUND� REGISTRATION�FEE�

1ROGRAM�3ATING����

(�-�' ��. 
.R�%�+�/OBLE
� ���5HRALES�$LOSE
�.ARSH�'ARM
�
-UTON
� #EDS�
.ARBLEBASE�HAS�BEEN�DESIGNED�TO�BE�AN�EASY�TO��
USE�AND�SIMPLE�DATABASE��0NE�OF�THE�PROGRAMhS�
STRONG�POINTS� IS�THAT
�WHEN�DESIGNING�A� RECORD
�YOU�
CAN� RESIZE�AND�MOVE�AROUND�A�FIELD�YOU�HAVE�JUST�
CREATED�� *T�ALSO� HAS�AN�AUTOMATIC�SORT�FUNCTION
� A�
SEARCH�OPTION
� AND�PRINT�OPTIONS� AS�WELL�� )OWEVER
�
ITS�MOST�DISTINCTIVE�FEATURE� IS� ITS�APPEARANCE�� � ITS�
BACKGROUND� IS�A� RATHER�FETCHING�MARBLE�TEXTURE��
8HILE�THIS�DOES� LITTLE�TO� IMPROVE�THE�PROGRAMhS�
FUNCTIONALITY
� IT�DOES�MAKE�USING�THE� PROGRAM�THAT�
MUCH�MORE�PLEASURABLE�

5O�CREATE�A�DATABASE
� THE�FIRST�THING�YOU�MUST�
DO� IS�ADD�A� NUMBER�OF�FIELDS��:OUhLL� NEED�THESE�
LATER�ON�TO�ENTER�YOUR�DATA� IN��5HE�FIRST�OF�THESE�
FIELDS�WILL� BE�USED� AS�THE�ENTRY�FOR�EACH� OF�THE�
RECORDS�ONCE� A� LIST�HAS�BEEN�CREATED��$REATING�A�
FIELD� IS�EASY�� �YOU� PULL� DOWN�THE�CREATE�FIELD�MENU�
AND�DRAG�OUT�THE�SHAPE�OF�THE�FIELD�WITH�YOUR�LEFT�
MOUSE�BUTTON
� AND�THEN�USE�YOUR�RIGHT�MOUSE��
BUTTON�TO�FIX� IT� IN� POSITION�� *T�WOULD�HAVE�BEEN�NICE�
IF�YOU�WERE�GIVEN� INFORMATION�ABOUT�HOW�MANY�
CHARACTERS�YOU�WILL� BE�ABLE�TO�FIT� INTO�THE�FIELD�AT�ITS

CURRENT�SIZE�� #EFORE�YOU�DRAW�THE�FIELD�YOU�ARE�
ASKED�WHAT�TYPE�OF�FIELD�YOU�WANT�IT�TO�BE�� �YOU�CAN�
CHOOSE�FROM� INTEGER
� TEXTSTRING
� REAL� OR�DATE�

0NCE�YOUhVE� LAYED�OUT�ALL�OF�YOUR�FIELDS� IN�A�
RECORD�YOU�CAN�THEN� PULL� DOWN�THE�CREATE� RECORD�
MENU��:OU�CAN�THEN�FILL� IN�THE�DATA�FOR�EACH�OF�THE�
FIELDS
� PRESS�&SC�TO�GO�TO� LIST�MODE�WHICH� LISTS�THE�
RECORDS�YOU�HAVE�CREATED�SO�FAR��8HEN�YOU�ARE�
HAPPY�WITH�ALL� OF�YOUR�RECORDS�YOU�CAN�SAVE�THEM�
FOR�LATER�USE�AND
� IF�YOU�WISH
� PRINT�THEM�OUT�

5HE� PROGRAM� IS�BY�NO�MEANS�FEATURE�PACKED
�
BUT� IF�YOUR�DATABASE�REQUIREMENTS� ARE�MINIMAL� THEN�
.ARBLEBASE�SHOULD�BE�ENOUGH�TO�HELP�KEEP�TRACK�OF�
YOUR�COLLECTION�OF�RARE���S�DANCE�RECORDS
� OR�
SELECTION�OF�+APANESE�POEMS�

1ROGRAM�3ATING����

�����������6
*F�YOU�HAVE�WRITTEN�A�PROGRAM�THAT�YOU�FEEL�
OTHER�"MIGA�USERS�MIGHT�FIND�USEFUL
�OR�
ENTERTAINING
�DONhT �KEEP� IT�TO�YOURSELF��8HY�NOT�
SEND� IT�TO�US�FOR�REVIEW 

*F�YOU�COME�ACROSS�A�PARTICULARLY�USEFUL�1%�
OR�SHAREWARE�PROGRAM
�WHY�NOT�SEND� IN�A�COPY�
OF�IF�FOR�US�TO�HAVE�A� LOOK�AT �8HEN�YOU�DO
�
PLEASE�BE�SURE�TO �INCLUDE�ANY�DOCUMENTATION�
AND�PLEASE�GIVE�US�THE�SUPPLIER�S�NAME�AND�
ADDRESS�AS�WELL�

*F�YOU�RUN�A�1%�LIBRARY
�YOU�WILL�ALMOST�
CERTAINLY�APPRECIATE�A�BIT�OF�FREE�PUBLICITY�� *F�
YOU�WOULD� LIKE�TO�APPEAR�IN�THESE�PAGES
�THE�
QUICKEST�WAY�OF�RECEIVING�A�MENTION� IS�TO�SEND�
IN�SOME�OF�YOUR�LATEST�1%�FOR�REVIEW�
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+".�WAS� LAUNCHED� 	IN� ����
� BECAUSE�AT�THAT�TIME�THERE�WAS� NO� 6,�"MIGA�
MAGAZINE� THAT�PROPERLY�CATERED� FO R�THE� SERIOUS�"MIGA� USER��8E�WERE� THE�
FIRST�TO � RECOGNISE� THE� NEED� FOR�SUCH�A�MAGAZINE� 	OTHERS� FOLLOWED� OUR�
LEAD

� AND�WE� HAVE� RESOLUTELY�STUCK�TO� OUR�ORIGINAL� POLICY�O F�PROVIDING�A�
gNO�FRILLSh� PUBLICATION� THAT�CONCENTRATES�ON� ACCURATE� INFORMATION� AND�
IN�DEPTH� ARTICLES� ON� EVERYTHING�FOR�THE�"MIGA�BAR�GAMES�
/OTHING�WILL� EVER�CONVINCE� US�TO� COMPROMISE� THOSE� IDEALS� BECAUSE
� UNLIKE�
TRADITIONAL�MAGAZINES
�+".� IS�NOT�DRIVEN� BY�PROFITS� FROM� SELLING�ADVERTISING�
SPACE
� IT� IS� DRIVEN� BY�THE� TURNOVER� IN� SUBSCRIPTIONS
�SO� THE� NEEDS� O F�ITS�
READERS
� NEVER�MIND� HOW�SPECIALISED� THOSE� NEEDS� MAY�BE
� ARE�WHAT�
MATTER�TO� US�MOST� *NSTEAD� O F�DREAMING�UP� ARTICLE� IDEAS� BASED� ON�WHAT�IS�
LIKELY�TO � SELL� MORE� ADVERTISING�SPACE
�OUR�ARTICLES� ARE�W RITTEN� BECAUSE�THEY�
ARE� THE� KIND� O F�ARTICLES� OUR� SUBSCRIBERS� SAY�THEY�WANT�TO � READ�
+".� IS� EDITED� AND� PRODUCED� 	TOTALLY�ON� THE�"MIGA
� BY�+EFF�8ALKER
�WHO� IS�
ALSO�A�$ONSULTANT�&DITOR� FOR�THE�MAGAZINE�YOU�ARE� READING� RIGHT�NOW
� AND�
WHO� HAS� BEEN� FO R�MANY�YEARS�A� REGULAR� CONTRIBUTOR�TO� THE� SERIOUS�
SECTIONS� O F�ALL�THE� 6,�"MIGA�MAGAZINES��)E� ALSO�WRITES�A� LO T�FOR�+".�
8HY�NOT�GIVE� US�A�TRY �8E� KNOW�YOU�WONhT �BE� DISAPPOINTED
� FCN

456%*0�8*--�&/)"/$&�5)&�065165�'30.�"-.045�"--�".*("�40'58"3&
i4TUDIO�CAN� MAKE�A�REAL�DIFFERENCE� TO�THE� i:OU� NEED� THIS� SOFTWARE� IF�YOU�OWN�A�PRINTER�j�
QUALITY�OF�YOUR�PRINTOUTS�� *T�S�PARTICULARLY� $6�"MIGA
�.AY������
STRONG�WHEN�DEALING�WITH� COLOUR���j� i5HE� QUALITY�REALLY�HAS�TO� BE�SEEN� TO�BE
"MIGA�'ORMAT��0CTOBER� ����� BELIEVED��� "MIGA�.ART
�.AY� ����

#-0$,�$"1F5"-4�1-&"4&

�� _���� 	&UROPE�_��
*/530%6$503:��� *446&�53 *"-�����
	��BACK�ISSUES����� ISSUE�SUBSCRIPTION

��*446&�46#4$3*15*0/� ����������������������������� _���� 	&UROPE�_��

	4TARTING�WITH� THE�CURRENT�*SSUE

���*446&�46#4$3*15*0/���������������������������_��� 	&UROPE�_��

	4TARTING�WITH� THE�CURRENT�ISSUE

456%*0�13*/5&3�40'58"3&����������������������������� _�����
	8#��
�SUPPORTS�ALL�%ESK+ETS
�-ASER+ETS�AND�COMPATIBLES
�
3ICOH� -1*���
� AND�MOST�&PSON�COMPATIBLE�������PINS

456%*0�-*()5 ������������������������������������������������������� _���	&UROPE�_��

	8#��
�USABLE�DEMO�O F�4TUDIO�WITH� FIXED�SETTINGS�FO R�ALL�%+�
AND�-+�PRINTERS
� PRICE� INCLUDES� INTRO��� ISSUE�TRIAL�TO�+".

$"/0/�%*4,����������������������������������������������� _��� 	&UROPE�_�b
	8#��
�&NHANCED�DRIVERS�FOR�USE�WITH� $ANON�BUBBLE�JETS�
AND�LASERS
�PRICE� INCLUDES� INTRO��� ISSUE�TRIAL�TO�+".

$"/0/456%*0�����������������������������������������������������������_L�
	8#��
� REGISTERED�SHAREWARE�VERSION� O F�THE�$ANON%ISK��
.ORE�FEATURES
�MORE�DOCUMENTATION
�NO�CRIPPLED�BITS�
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	&NHANCED�DRIVERS�FO R�4TAR�-$������PIN� AND�4+��������
PRINTERS
�PRICE� *NCLUDES�*NTRO� �� ISSUE�TRIAL�TO�+".
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3ATING�� NA�
3EVIEWED�� NA
4UPPLIER�� %ATEL
1RICE�� _���
� �'=/$( ��'*�&
&SSENTIAL�BATTERY�BACKED�UP�CLOCK�
SYSTEM�FOR�"�����MACHINE�
3ATING�� ���
3EVIEWED�
4UPPLIER�� 'IRST�$HOICE
1RICE�� _�����
� (�-�)/
���BIT�VIDEO�CARD�FOR�"����	�
��
����X�����PIXELS�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 1OWER�$OMPUTING
1RICE�� _����
� )��' �QQIK����
7ERY�SIMPLE�BUT�EFFECTIVE�GENLOCK�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� .ARCAM
1RICE�� _���
� /$)�
���BIT�VIDEO�CARD�FOR�"����	�
��
����X������PIXELS�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� "$4
1RICE�� _���
��NMK�
6NIQUE����� h�EXTERNAL�FLOPPY�DRIVE�
FROM�3OCTEC
3ATING�� ���
3EVIEWED�� �
�
4UPPLIER�� 4ILICA
1RICE�� _��
�$�*#� 
�JKII
�11.
���O�%1*� LASER�ENGINE�WITH�
�.B�BASIC�3".�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _���
�*�� � 4
(ENLOCK�ADD�ON� 	CHROMAKEY
�FOR�THE�
3OC(EN�1LUS�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _���
�*�� )
4IMPLE�GENLOCK�WITH� FADER�
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� 4ILICA
1RICE�� _���
�*�� )��'0.
4IMPLE�GENLOCK�WITH�FADE�AND�
DISSOLVE��/OISY
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _���
�*�'$/ 
4EXY�LITTLE�SLIMLINE�FLOPPY�DRIVE�FOR�
ALL�"MIGAS
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� 4ILICA
1RICE�� _��
��(+' ��/0�$*�K�
��BIT�STEREO�SAMPLER�
3ATING�� NA�
3EVIEWED�� NA
4UPPLIER�� %ATEL
1RICE�� _��
�#�-+���JII
)AND�HELD����%1*�COLOUR�SCANNER�
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� 4ILICA

1RICE�� _���
�#�-+���LII
���%1*�COLOUR�FLAT�BED�SCANNER�
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� 4ILICA
1RICE�� _����
�*0)���)#�)� -�
#ASS�AND�TREBLE�BOOST�CONTROL� FOR�
"MIGA�SOUND�
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� 0MEGA�1ROJECTS
1RICE�� _��
�*0)���-�+�L
5INY
� IF�BASIC
�MONOPHONIC���BIT�
SOUND�SAMPLER
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� 0MEGA�1ROJECTS
1RICE�� _��
�/�-�
�. -�M
�11.
�����%1*� LASER�� �.�BASIC�
3".�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4TAR
1RICE�� _����
�/�-�
�KII=KM
$OLOUR�MONOCHROME� IMPACT��'OUR�
RESIDENT�FONTS�����$14�
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� 4TAR
1RICE�� _���
�/ - *���./ -
#UDGET�PRICED���BIT�STEREO�SOUND�
SAMPLER�WITH�VOLUME�CONTROL�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� )I4OFT
1RICE�� _��
�/ - *�.�(+' -�K�
��BIT�STEREO�SOUND�SAMPLER�WITH�
VOLUME�CONTROL
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� 5RILOGIC
1RICE�� _��
�0+-�� NII��
&XTERNAL� HARD�DRIVE�3".�EXPANSION�
FOR�"���	�

3ATING�� ���
3EVIEWED�� �
�
��
4UPPLIER�� 854�&LECTRONICS
1RICE�� _���
�4�0 ./���+ � ���&0+�
4$4*�TAPE�STREAMER�FOR�"MIGAS�WITH�
4$4*� PORT
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� 0MEGA�1ROJECTS
1RICE�� _���
�*.#$�����=���
$%�30.�FOR�"MIGAS�WITH�4$4*�PORTS�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� "LAMTHERA�4YSTEM�
1RICE�� _���
�=
��
3EAL�TIME�COLOUR�VIDEO�CAPTURE�
SYSTEM
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� "$4
1RICE�� _���
�=�	���$� *� )/ -�
5HE�ORIGINAL
� LOW�END�7IDEO$ENTER�� �
THE�7$��
4UPPLIER�� (��4YSTEMS
1RICE�� _������
�$� *� )/ -�K
8ELL�ENDOWED�GENLOCK�FROM�THE�
#RITISH�47)4�MASTERS�
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� (��4YSTEMS
1RICE�� _����
�$� *� )/ -�L
)IGH�PERFORMANCE�SUITE�FROM�THE�
MASTERS
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� (��4YSTEMS
1RICE�� _�������
�$� *���./ -
#UDGET�REAL�TIME�VIDEO�CAPTURE�
SYSTEM�WITH�COLOUR�FACILITY�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� .ICRO%EAL
1RICE�� _�����
�$� *�*(+��JII�
)IGH�COST
�HIGH� PERFORMANCE�
GENLOCK�SYSTEM
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� 4ILICA
1RICE�� _����
�$� *�$"$/$. -
3EAL�TIME�VIDEO�CAPTURE�SYSTEM�WITH�
COLOUR�FACILITY
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� %ATEL
1RICE�� _��

1OWER�$OMPUTING�
_���

�$� *��./ -���� K
&XPENSIVE
� HIGH�PERFORMANCE�4)74�
GENLOCK
3ATING�� ���
3EVIEWED�� �
4UPPLIER�
1RICE�
�$� *)
$OLOUR�VIDEO�CAPTURE�SYSTEM��
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� 1OWER�$OMPUTING
1RICE�� _���
�$�$��($"�� JK�����
1OPULAR�AND�POWERFUL�BUDGET�PRICED�
VIDEO�DIGITISER
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 3OMBO
1RICE�� _�����
�$�$��($"��JK�������
3EAL�TIME����BIT�VIDEO�DIGITISER�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 3OMBO
1RICE�� _������
�$�$��($"��KM�������
3EAL�TIME����BIT�VIDEO�DIGITISER�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 3OMBO
1RICE�� _������
��
LI
��.)Z�������'16� INTERNAL�
ACCELERATOR�FOR�THE�"����
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� *NDI� %IRECT
1RICE�� _���
�*-��4)�� KIII�
)ARD�DISK�CARD�FOR�"�����
3ATING�� ���
3EVIEWED�� �
��
4UPPLIER�� 854�&LECTRONICS
1RICE�� _���

.E�@

���0�-�).�L�
$ONVERTS��%�OBJECTS�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� .ICROMOUSE
1RICE�� _�����
����**'.� �-*! ..$*)�'�
3EMOTE�CONTROL�FOR�"4%(hS�"RT�
%EPARTMENT�1RO
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 8HITE�/IGHT
1RICE�� _���
��1�)/�" 
0NE�OF�THE�BEST�ALL�ROUND�"MIGA�
SPREADSHEETS
3ATING�� ���
3EVIEWED�� �
�
4UPPLIER�� 4ILICA
1RICE�� _���
�'���$)� M�
"MAZING�RAY�TRACED� RENDERING�
PACKAGE
3ATING�� ��
3EVIEWED�� ��
4UPPLIER�� )OBBYTE
1RICE�� _���
�'/ -)�/$1 ���-*'' -�
7IDEO�TITLING�SYSTEM�
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� "LTERNATIVE� *MAGE
1RICE�� _��
�($=���&
7ERY�POPULAR�HARD�DISK�BACKUP�
SYSTEM
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 0MEGA�1ROJECTS
1RICE�� _�����
�($��. �M
4IMPLE�FLAT�FILE�DATABASE�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 0NE�7ISION�4OFTWARE�
1RICE�� _��
�($"��$.$*)�
)YPERCARD�LIKE�ENGINE�
3ATING�� NA
3EVIEWED�� NA
4UPPLIER�� $OMMODORE
1RICE�� _��
����
#"4*$�PROGRAMMING�LANGUAGE�WITH�
MANY�EXTENSIONS
3ATING�� ���
3EVIEWED�� �
�
4UPPLIER�� &UROPRESS
1RICE�� _��
�����L�
�D�EXTENSION�FOR�".04�#"4*$�
3ATING�� ���
3EVIEWED�� �
�
4UPPLIER�� &UROPRESS
1RICE�� _��
������*(+$' -

$OMPILER�FOR�".04�#"4*$�
3ATING�� ���
3EVIEWED�� �
�
4UPPLIER�� &UROPRESS
1RICE�� _��
������-*��*(+$' -�
$OMPILER�EXTENSION�FOR�".04�
#"4*$
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� &UROPRESS
1RICE�� _�����
������-*! ..$*)�'�
#IGGER
�MORE�POWERFUL�VERSION�OF�
".04
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� &UROPRESS
1RICE�� _�����
�)/$�
'ONT�ENHANCEMENT�UTILITY�
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� ;EN
1RICE�� _��
�-/�� +�-/( )/��-*! ..$*)�'�
-ATEST�VERSION�OF�FAMOUS� IMAGE�
PROCESSOR
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 'IRST�$OMPUTER�$ENTER�
1RICE�� _������
�-/� �3+- ..$*)
4TRUCTURED�	OBJECT�ORIENTED
�DRAWING�
PACKAGE
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _���
��-.��)�� �$+ .��-*�K�
7ERY�POWERFUL�MUSIC�AND�
MULTIMEDIA�ENGINE�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� .ERIDIAN
1RICE�� _������
�-$''$�)� 
5HE�"MIGAhS�FIRST�REAL�PAINT�PROGRAM�
FOR�YEARS��"�CLASSIC�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER��  � .ERIDIAN
1RICE�� _������
�-*����./��$/' -�
7IDEO�TITLING�SYSTEM�
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� .ERIDIAN
1RICE�� _������
��'$"�-$� KM
1OWER�DRAWING�AT�A�BUDGET�PRICE�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� "MIGA�$ENTRE�4COTLAND�
1RICE�� _�����
$AN%0�����
)YPERCARD�LIKE�APPLICATIONS�
GENERATOR�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� */07"TRONICS
1RICE�� _������
$.1ANION
1ATCH�EDITOR�FOR�.*%*
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� (AJITS
1RICE�� _���
�*0)/� �)�����
.ATHS
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� -ANDER�4OFTWARE
1RICE�� _��
�4")0.� ����
0NE�OF�THE�BEST�PURE�TEXT�EDITORS�
AROUND��"�PROGRAMMER�S�TOOL�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _�����
� '03 ���$)/���
"("�VERSION�AVAILABLE�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� &LECTRONIC�"RTS
1RICE�� _��
� 1+����
5HE�ULTIMATE�ASSEMBLY�LANGUAGE�
DEVELOPMENT�TOOL
3ATING�� ���
3EVIEWED�� ��
��
4UPPLIER�� )I4OFT
1RICE�� _��
�$- �/*-4��+0.�M
4UPER�POWERFUL�GRAPHICAL�WINDOW�ON�
"MIGA%04
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _�����
�$.) 4��)$(�/$*)� �/0�$*�
"NIMATION�PROGRAM�FROM�THE�
MASTERS�
3ATING�� ���
3EVIEWED�� �

4UPPLIER�� 4ILICA
1RICE�� _��
��.4�����
4TRIPPED�DOWN�VERSION�OF�".04�
#"4*$�WITH�DEBUGGER�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� &UROPRESS
1RICE�� _��
�'�)�� -!*-( -�K�
7IDEO�PRESENTATION�SYSTEM�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _���
�.. )� � 


4PECIALLY�GENERATED�TEXTURES�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� "LTERNATIVE� *MAGE
1RICE�� _���
�$)�'� �*+4�K
6PGRADE�TO�THE�HUGELY�SUCCESSFUL�
'INAL�$OPY
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� (ORDON�)ARWOOD
1RICE�� _�����
�$)�'��-$/ -
6PGRADE�TO�'INAL�$OPY���
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� (ORDON�)ARWOOD
1RICE�� _������
�0)���#**'��
��3hS�SOFTWARE�WITH�FUN�GRAPHICS�
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� &UROPRESS
1RICE�� _��
�0)���#**'��
��3�S�SOFTWARE�WITH�FUN�GRAPHICS�
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� &UROPRESS
1RICE�� _��
��� �*0/ ���$/
&DITOR�FOR�USERS�O F�(#�3OUTE�1LUS�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� $OMPLEX�$OMPUTERS�
1RICE�� _��
��� �*0/ ��'0.
"UTOMATED�ROUTE�PLANNING�FOR�6,�
DRIVERS
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� $OMPLEX�$OMPUTERS�
1RICE�� _��
�$"�� (
7IRTUAL�MEMORY�FOR�BIG�"MIGAS�WITH�
BIGGER�HARD�DISKS
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� (ASTEINER
1RICE�� _�����
	$�*!/����
�
6NDER�RATED�VERSION�O F�THE�#"4*$�
LANGUAGE�� *NTERNAL�COMPILER�
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� )I4OFT
1RICE�� _��
	$�+  ����.��'�
*NTERESTING�IMPLEMENTATION�OF�
1ASCAL�FROM�THE� LANGUAGE�MASTERS�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� )I4OFT
1RICE�� _���
	*( ��!!$� �K
4UPERB� INTEGRATED�OFFICE�SUITE�FROM�
(OLD�%ISK
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _�����
	4+ -�**&
"NOTHER�)YPER$ARD�CLONE�
3ATING�� ���
3EVIEWED�� �
4UPPLIER�� 4ILICA
1RICE�� _���

(�" ���./ -
1OWERFUL� IMAGE�PROCESSING�SYSTEM�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� "MIGA�$ENTRE�4COTLAND�
1RICE�� _���

(�" ��
3IVAL�TO�"RT�%EPARTMENT�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _������

(�"$) �K
1OWERFUL��%�MODELLING�SYSTEM�
3ATING�� ���
3EVIEWED�� ��
4UPPLIER�� 4ILICA
1RICE�� _���
�=�+- ����
1OWER�SPREADSHEET�WITH�(&.�LIKE�
INTERFACE
3ATING�� ���
3EVIEWED�� �
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�
OLOURFUL�ADVERTS�TEMPT�YOU�WITH�AMAZING�
PIECES�OF�EQUIPMENT�AND�SOFTWARE�FOR�YOUR�
"MIGA��5HEY�ARE�FASTER
� BIGGER
�BETTER�AND�

YOU�ARE�JUST�DYING�TO�GET�YOUR�HANDS�ON�THEM�
:OUR�FIRST�STEP�TO�AVOID�DISHONEST�BUSINESSES�
	THANKFULLY�THEY�ARE�A�SMALL�MINORITY
�BUT�ALL� IT�
TAKES�IS�ONE�
� AND�ULTIMATELY�DISAPPOINTMENT�ON�
YOUR�BEHALF
� IS�TO�READ�OUR�4AFE�4HOPPING�ADVICE��
'OLLOW�A�FEW�SIMPLE�STEPS�AND�THE�"MIGA�K IT�OF�
YOUR�DREAMS�WILL�SAFELY�BE�YOURS�

�04$)"� $)�+ -.*)
k � 8HERE�POSSIBLE
� ALWAYS�TEST�ANY�SOFTWARE�AND�

HARDWARE� IN�THE�SHOP�BEFORE�TAKING�IT�HOME
� TO�
MAKE�SURE�THAT�EVERYTHING�WORKS�PROPERLY�

k � .AKE�SURE�YOU�HAVE�ALL� THE�NECESSARY�LEADS
�
MANUALS�OR�OTHER�ACCESSORIES�YOU�SHOULD� HAVE�

k � %ONhT �FORGET�TO� KEEP�YOUR�RECEIPT�

�04$)"��4�+#*) 
k � #E�AS�CLEAR�AS�YOU�POSSIBLY�CAN�WHEN�STATING�

WHAT�YOU�WANT�TO�BUY�AND�MAKE�ABSOLUTELY�
SURE�YOU�CONFIRM�ALL�THE�TECHNICAL� DETAILS�
5HINGS�TO�BEAR�IN�MIND� ARE�
VERSION� NUMBERS
� MEMORY�REQUIREMENTS
�
OTHER�HARDWARE�OR�SOFTWARE� REQUIRED
� AND�
COMPATIBILITY�WITH�YOUR�"MIGA�	BE�SURE�YOU� KNOW�
WHICH�VERSION�OF�,ICKSTART�YOU�HAVE
�

k � $HECK�THE� PRICE�YOU�ARE�ASKED�TO�PAY
�AND�
MAKE�SURE�THAT� IThS�THE�SAME�AS
THE�PRICE�ADVERTISED�

k � $HECK�THAT�WHAT�YOU�ARE�ORDERING�IS�
ACTUALLY� IN� STOCK�

k � $HECK�WHEN�AND�HOW�THE�ARTICLE�WILL� BE�
DELIVERED
� AND�THAT�ANY�EXTRA�CHARGES�ARE�AS�
STATED�ON�THE�ADVERT�

k � .AKE�A�NOTE�OF�THE�DATE�AND�THE�NAME�OF�
THE�PERSON�YOU�ARE�ORDERING�FROM�

�04$)"��4�+*./
k � :OU�MUST�REMEMBER�TO�CLEARLY�STATE�EXACTLY�

WHAT�YOU�ARE�BUYING
� AT�WHAT�PRICE� 	REFER�TO�THE�
MAGAZINE
� PAGE�AND� ISSUE�NUMBER�WHERE� IThS�
ADVERTISED
�AND�GIVE�ANY�RELEVANT�INFORMATION�
ABOUT�YOUR�SYSTEM�SET�UP�THAT�WILL� REDUCE�THE�
RISK�OF�HICCUPS�

k � .AKE�SURE�YOU�KEEP�COPIES�OF�ALL�
CORRESPONDENCE�

(�&$)"�- /0-).
:OU�ARE�ENTITLED�TO� RETURN�A� PRODUCT� IF�IT�FAILS�TO�
MEET�ONE�OF�THE�FOLLOWING�CRITERIA�

0� 5HE�GOODS�MUST�BE�OF�gMERCHANTABLE�QUALITY�h
0� 5HEY�MUST�BE� �AS�DESCRIBEDj �
0� 5HEY�MUST�BE�FIT�FOR�THE�PURPOSE�FOR�WHICH�THEY�

WERE�SOLD
� OR�FOR�THE�PURPOSE�YOU� SPECIFIED�
WHEN�ORDERING�

*F�THEY�FAIL� TO�SATISFY�ANY�OR�ALL� OF�THE�CRITERIA
�
THEN�YOU� ARE�ENTITLED�TO�

k � 3ETURN�THEM�FOR�A�REFUND�
k � 3ECEIVE�COMPENSATION�FOR�PART�OF�THE�VALUE�
k � (ET�A�REPLACEMENT�OR�FREE�REPAIR�
k � 8HEN� RETURNING�A�PRODUCT
� ENSURE�YOU�HAVE�

PROOF�OF�PURCHASE� AND�THAT�YOU� RETURN�THE� ITEM�
AS�SOON� AS�POSSIBLE�AFTER�RECEIVING� IT��5HAThS�
WHY�IT�IS� IMPORTANT�TO�CHECK� IT�THOROUGHLY�AS�
SOON�AS� IT� IS�DELIVERED�

" //$)"�- +�$-.
k � "LWAYS�CHECK�THE�CONDITIONS�OF�THE�GUARANTEE
�

AND�SERVICING�AND� REPLACEMENT�POLICY�
k � "LWAYS�FILL� IN�AND�RETURN�WARRANTY�CARDS� AS�SOON�

AS�POSSIBLE
� AND�MAKE�SURE�THAT�YOU� ARE�
AWARE�OF�ALL�THE�CONDITIONS� IN�THE�GUARANTEE�

�04$)"�+�
k � &VEN�THOUGH�1%�SOFTWARE� IS� RELATIVELY�

INEXPENSIVE
�YOU�SHOULD�STILL� APPLY�THE�
GUIDELINES�SET�OUT�ABOVE
�MAKING�SURE�THAT�YOU�
CONFIRM�ALL� ORDERS�AS�CLEARLY�AS�POSSIBLE�

k � 4HOPPING�AROUND� IS�STILL� IMPORTANT�WHEN�BUYING�
1%�BECAUSE�DIFFERENT�SOURCES�CHARGE�DIFFERENT�
PRICES�FOR�THE�SAME�DISKS��5HERE� IS�NO�SET�
PRICING�STRUCTURE�FOR�DISKS
� BUT�BEAR�IN�MIND�
THAT�1%�HOUSES� ARE�MEANT�TO�BE�NON�PROFIT��
MAKING�OPERATIONS����

�04$)"��4 ���$'�� �� )��/ +.� /*���! /4
��
� *F�YOUhRE�NOT�PAYING�BY�CREDIT�CARD
� PAY�BY�CHEQUE��
/EVER�SEND�CASH
�AND�AVOID�USING�POSTAL�ORDERS�

8HEN�YOUhRE�BUYING�FROM�ANY�MAIL�ORDER�COMPANY
� I T hS�
WORTH�FOLLOWING�"MIGA�4HOPPER�S�USEFUL�GUIDELINES�TO �
AVOID�CONFUSION�AND�DISAPPOINTMENT�

��
� #EFORE�YOU�SEND�ANY�MONEY
� RING�THE�SUPPLIER�TO �
MAKE�SURE�THE� ITEM�YOU�REQUIRE�IS�IN�STOCK��"SK�
QUESTIONS�ABOUT�THE�COMPANYhS�POLICY�ON�DELIVERY�AND�
RETURNS�OF�FAULTY�EQUIPMENT��.AKE�SURE�THAT�THERE�ARE�
NO�HIDDEN�COSTS�SUCH�AS�POSTAGE�AND�PACKAGING��'IND�
OUT�WHEN�YOU�CAN� REA LISTICA LLY �EXPECT�TO� RECEIVE�YOUR�
GOODS�

��
�"LWAYS�READ�THE�SMALL�PRINT�IN�ADVERTS��5HIS�IS�
NORMALLY�WHERE�THE�UNPLEASANT�SURPRISES�ARE�HIDDEN

��
�#EWARE�COMPANIES�THAT�DO�NOT�INCLUDE�THEIR�
ADDRESS�ON�THEIR�ADVERTS��"LSO
�AVOID�COMPANIES�WHICH�
DO�NOT�ANSWER�OR�RETURN�YOUR�CALLS�

��
�#Y�FAR�THE�BEST�METHOD�OF�PAYMENT�IS�BY�CREDIT�
CARD�� *F�ORDERING�GOODS�OF�MORE�THAN�_����IN�TOTAL�
VALUE
� REMEMBER�THAT�YOU�ARE� LEGALLY�ENTITLED�TO�CLAIM�
COMPENSATION�FROM�SOME�CREDIT�COMPANIES� IF�THE�
RETAILER�GOES�BUST��$HECK�YOUR�CREDIT�CARD�COMPANYhS�
POLICY�CAREFULLY��:OU�CAN�ALSO�TRY�TO�GET�EXTRA� INSURANCE�
IN�ADVANCE�

��
�,EEP�RECORDS�� *F�YOU�ARE�BUYING�BY�CREDIT�CARD�KEEP�
A�NOTE�OF�THE�TIME�OF�THE�ORDER�AND�ASK�FOR�AN�ORDER�
NUMBER��8HEN�ORDERING�ANYTHING�OVER�THE�TELEPHONE
�
ALWAYS�DOUBLE�CHECK�THE�PRICE�

��
�8HEN�SENDING�A�CHEQUE�KEEP�A�NOTE�OF�THE�CHEQUE�
NUMBER
�THE�DATE�AND�THE�EXACT�VALUE��.AKE�SURE�YOU�
KNOW�THE�EXACT�NAME�OF�THE�MAIL�ORDER�COMPANY�

��
�8HEN�YOU�RECEIVE�YOUR�GOODS
�CHECK�THEM�
CAREFULLY�� *F�ANYTHING�IS�MISSING�OR�FAULTY
� CONTACT�THE�
SUPPLIER�IMMEDIATELY�

��
�"LWAYS�ORDER�FROM�THE�MOST� RECENT�ISSUE�OF�"MIGA�
4HOPPER�

���
� *F�A�PROBLEM�DOES�ARISE
�CONTACT�THE�SUPPLIER�IN�
THE�FIRST�INSTANCE��$ALMLY�AND�POLITELY�TELL�THEM�YOUR�
PROBLEM��.OST�PROBLEMS�TURN�OUT�TO�BE�MINOR�HITCHES�
OR�MISUNDERSTANDINGS�THAT�CAN�EASILY�BE� RESOLVED�� *F�
YOU�THINK�YOU�HAVE�A�GENUINE�GRIEVANCE
�CONTACT�YOUR�
LOCAL�5RADING�4TANDARDS�0FFICER��5HE�NUMBER�IS� IN�THE�
PHONE�BOOK�
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5O�HELP�YOU�FIND�WHAT�YOU�WANT�
QUICKLY
� HERE�IS�A�CROSSd
REFERENCED� LIST�OF�EVERYTHING�
COVERED� IN�THIS�MONTHhS�"MIGA�
4HOPPER��:OUhLL�FIND�A�DETAILED�
INDEX�TO�THE�PROBLEM�SOLVING�
"MIGA�"NSWERS�SECTION�ON�PAGE�
����5HE�PAGE�NUMBERS�GIVEN�ARE�
FOR�THE�FIRST�PAGE�OF�THE�ARTICLE�IN�
WHICH�THE�SUBJECT� IS�MENTIONED��
"MIGA�%ISKS� AND�%RIVES
NSIDER�(UIDE ��
"MIGA%OS ��
".04 ��
"NSWERS ��
"NSWERS�$OVER ��
#ACK�*SSUES ��
#LIZZARD�3EVIEW ��
#UYING�"DVICE ��
$�1ROGRAMMING ��
$ALORIE�$OUNTER�%IARY ��
$OURSE�'ORM ��
$REATING�THE�$OVER� *MAGE ��
%IR8ORK��3EVIEW ��
%ISTANT�4UNS�3EVIEW ��
&AGLEPLAYER�7 *��� ��
&DGE ��
&DITORSh� %ESK �
'UTURE�1UBLISHING�#OOKS ��
(�'ORCE�3EVIEW ��
(ENIUS�)I4KETCH���� ��
(OLD�'ISH ��
)%�6TILS� � ��
)UMANOID�3EVIEW ��
*MAGINE�1REVIEW ��
*NTERNET�'EATURE ��
-ETTERS ��
-IGHTWAVE�1REVIEW ��
.ARBLEBASE ��
/EWS �
/EXT�MONTH ��
/IGHT�4KY���� ��
0PINIONS ��
1AR�3EVIEW ��
1%�8ORLD ��
1RODUCT�-OCATOR ��
3EADER�"DS ��
4UBSCRIPTIONS ��
4YNDESIS��%�3�. ��
5ABBY ��
5ABLETS�3EVIEW ��
5IMING� IN�.USIC ��
5OMhS�4TORY�#OOK�
5OTAL�$ONCEPTS�� �4TARS

��

AND�(ALAXIES ��
64� *NTERVIEW ��
64�/EWS �
6SEFUL� 6TILITIES�� ��
6SER�GROUPS ��
7IDEO�#ACKGROUNDS ��
7IDEO�$REATOR�3EVIEW ��
7IEW5EK���� ��
8INDOW�4HOPPER ��
8ORLD�8IDE�8EB ��
;APPO�4MART�4TOR ��

"RE�THERE�ANY�PRODUCTS�OR�
SUBJECTS�YOUhD�LIKE�US�TO�TAKE�A�
LOOK�AT �8ELL
�JUST�DROP�A� LINE�TO��
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