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5O� HELP�YOU�FIND�WHAT�YOU�WANT
QUICKLY�AND�EASILY
� THIS� IS� A�CROSS�
REFERENCED� LIS T�O F�ALL� THE� PRODUCTS
AND�SUBJECTS�COVERED� IN� THIS
MONTH�S��D@>8�-?FGG<I�� 5HE
SUBJECTS� COVERED� IN�"MIGA�"NSWERS
ARE�DETAILED�ON� PAGE����� THE�MANY
1%�PROGRAMS�COVERED� ON� PAGE� ���
ARE� LISTED� THERE�� 5HE� PAGE� NUMBERS
GIVEN�ARE�FOR�THE�FIRS T�PAGE�OF�THE
ARTICLE� IN�WHICH� THE�PRODUCT� IS
MENTIONED�

"��� ��
"MIGA�"NSWERS ��
"MIGA%04 ���
".04 ��
"MIGA�4HOPPER�4HOW� ��
���
"NIMATION ��
"7IDEO ��
#ULLETIN� BOARDS ��
#UYING�ADVICE ���
$%�30. ��
$%57 ��
$OMMS ��
$OMPETITION ���
%ATABASES ���
%ESKTOP�PUBLISHING ��
%1AINT� *** ��
%51 ��
&DUCATION ���
&ND�;ONE ��
'OR�SALE ���
(RAPHICS ��
-ETTERS ��
-ISTINGS ���
.EMORY ��
.*%* ��
.ODEMS ��
.USIC� ��
��
/EWS �
1IANO�5UTOR ��
1IXEL� �% ��
1RODUCT�-OCATOR ���
1UBLIC�DOMAIN ���
3OC)ARD ��
3EADER�ADS ���
4HAREWARE ���
4HELL ���
4UBSCRIPTIONS ���
4UPERBASE� 1ERSONAL ���
5ALKING�4HOP ��
5EKNO�"MIGA ���
5RACEY� ��
��
5OUCH8INDOW ���
6SER�GROUPS ���
7IDEO ��

 PC� RFCPC� ?LW� NPMBSARQ
MP� QS@HCARQ� WMS�B JGIC
SQ� RM� R?IC� ?� JMMI ?R�
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 KGE?�2FMNNCP�
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6 $ + " . , $
" ND�CONGRATULATIONS� TO�YOU� ALL�� :OU�RE� ALL�

LIVING�PROOF�� -IVING�PROOF�THE�"MIGA�S�
MORE�THAN�JUS T�A�GAMES�MACHINE�� �FOR�
YOU�RE�JUS T�ONE�OF�THE�MANY�READERS�

WHO�VE� TAKEN�OUR�MONTHLY�CIRCULATION� FIGURES�FROM�
ZILCH� TO�WELL� OVER��� 
���� IN� TWELVE� SHORT�MONTHS�

4O
� BY�WAY�OF�A� LITTLE� THANK�YOU
� WE�DECIDED� TO�
PRESENT�YOU�WITH� A�SMALL
� BUT�PERFECTLY�FORMED
�
FREEBIE� ON�THIS�MONTH�S� ISH� � �THE�DELIGHTFUL� AND�
QUITE� DELECTABLE�5RACEY�� /OW�5RACEY�S� DEAD� HANDY�
WHEN� IT�COMES� TO� ANY��%� ARTWORK�YOU� MIGHT�WANT�TO�
IMPORT� INTO�YOUR�%51
�GRAPHICS� AND� ANIMATION�
PACKAGES��"S�YOU�LL� SOON� FIND� IF�YOU�GIVE� HER�A�WHIRL�
BY�FOLLOWING�THE� INSTRUCTIONS�ON� PAGE� ���

0THERWISE
� THERE�S� LOADS�OF�MEATY�STUFF�TO�GET�
YOUR�TEETH� INTO�TH IS�MONTH��5HE�START�OF�AN�
EVERYTHING�YOU�WANTED�TO�KNOW�ABOUT�MEMORY�BUT��
FORGOT�TO�ASK�TWO�PARTER�FOR�STARTERS�� "ND� THEN�
THERE�S� A� LOOK�AT�THE�NEW�3OC5EC� HARD�DRIVE
�
.IRACLE�S� INGENIOUS�1IANO�5UTOR�AND� ALL� THE� USUAL�
COLUMNS� THERE�S� TOO� LITTLE� SPACE�HERE� TO�MENTION�

#UT�THE� PAGE�TO�TURN� TO� IF�YOU�RE� I<8CCP�SERIOUS�
ABOUT�YOUR�"MIGA�� �WELL
� SERIOUS�ENOUGH�TO�STAY�UP�
HALF�THE� NIGHT�TAPPING� ITS� KEYBOARD� � � IS� PAGE� ����

:EP
� -ISTINGS�
/OW�THIS�COULD� BE�THE�
START�OF�SOMETHING�
BIG��8E�WANT�ALL� YOUR�
SELF�PENNED� LISTS�
OF�DEMOS
� UTILITIES
�
APPLICATIONS
� NEURAL�
NETWORKS
� MISSILE�
GUIDANCE� SYSTEMS�� �
THE�WORKS�� "ND�
BESIDES� FAME� AND� ERR���� MORE�FAME
�WE�LL� GIVE�YOU�
FOUR�BLUE�BEER�VOUCHERS� FOR�ANY�WE�PRINT�� 4O�GET�
CODING�

"ND�FINALLY
� BUT
� AS� IT�HAPPENS
� FOR�THE� FIRST�TIME�
EVER
�WE�VE� RUN�A�1RODUCT�-OCATOR�ON� PAGES�
��� ���� �DETAILING�EVERY�PIECE�OF�"MIGA�HARDWARE�
WE� CAN�THINK�OF��"NY�BETS� ON� HOW�MANY�PAGES�
TH IS �LL� BE� BY�THIS� TIME� NEXT�YEAR 
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K?LW�KMPC�UFGAF�?JJMU�WMS�RM�RPW�RFC�QMDRU?PC�DPCC�
@CDMPC�WMS�@SW�� $?AF�KMLRF� GL� /S@JGA�#MK?GL�6MPJB�
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5HIS�MAGAZINE� COMES�FROM � 'UTURE�1UBLISHING
� A�
COMPANY� FOUNDED�JUST�SEVEN�YEARS� AGO
� BUT�WHICH�
NOW�SELLS�MORE�COMPUTER�MAGAZINES� THAN� ANY�
OTHER�PUBLISHER� IN�#RITAIN��8E� OFFER�

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

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

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


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

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

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

#ETTER�VALUE�FO R�MONEY��.ORE� PAGES
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RF?L�?L� �����/+42�?L�?K?XGLE���
@GR�EP?NFGAQ�QWQRCK

3>IHFKD�2ELM
�D@>8�/?FGG<IXJ� $BGRMP�PCNJGCQ�RM�WMSP�JCRRCPQ
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"LL�YOU�NEED�TO�KNOW�TO�TAKE�YOUR�FREE�PERIPHERAL� IN�HAND

/F>KL�3RQLO
'MU�RM�SQC�WMSP� KGE?�RM� JC?PL�RFC�NG?LM�RFC�C?QW�U?W

1(&'3�.43�.%�-.6'$1$�� ���
� �(3f2�3'$� ����
)SQR�UFCL�WMS�RFMSEFR�RFC� ����/JSQ�U?Q�RFC�QR?RC�MD�
RFC�?PR��RFCPC�Q�?�LCU� KGE?�GL�RMUL�� LB�GR�JJ�@C�
J?SLAFCB�?R�MSP�2FMU��"FCAI�MSR�GRQ�BCR?GJQ�FCPC�DGPQR

1L�H�E>OA
(Q� 1MA3CA�Q�LCU���,@�F?PB�BGQI�RFC�@CQR�ML�RFC�K?PICR�

 JFD>�"#
3FC�DGPQR�MD�?�LCU�QCPGCQ�KMLGRMPGLE� KGE?�"#
1.,�� IGAIQ�
MDD�UGRF�?� JMMI�?R�PSLLGLE�/"�"#�BGQIQ�ML�RFC�LCU� ���

 JFD>� KPTBOP� ��
8CN�� GR�Q�RFC�!(&&$23�CTCP�� � � ���WCQ� � � � N?ECQ�MD�RFC�
KMQR�BCDGLGRGTC�CVNCPR�?BTGAC� GL�RFC� KGE?�UMPJB

2ELT� KPTBOP ��
 QI�?�OSCQRGML�?LB�UGL�?�1 ,� SNEP?BC��&M�ML�� GR�Q�C?QW�

#BPHQLM�MR?IFPEFKD� ��
'?TC�WMS�CTCP�D?LAGCB�NS@JGQFGLE�WMSP�MUL�LCUQJCRRCP�MP�
AGPASJ?P��6C�QFMU�WMS�FMU�RM�NPMBSAC�RFC�@CQR�PCQSJRQ

5FABL
6C�QFMU�WMS�FMU�RM�AMLTCPR��#� GK?ECQ� GLRM��#�DMPKQ�
UGRF�/GVCJ��#�/+42�� 5GBCM����
 �RFC�LCU�#"35�' ,
$�

'F/F� ��
6FW�?� JGRRJC�!?QGA�A?L�FCJN�WMS�K?QRCP�WMSP�,(#(

��
3EB�TLOIA�LC�"LJJP ��
6F?R�QFMSJB�WMS�@C?P�GL�KGLB�UFCL�@SWGLE�?�KMBCK�

3EB� ,.2�@LIRJK ��
.*��UC�BML�R�AMTCP�E?KCQ�� PGEFR��1GEFR�� !SR�FCPC�Q�UFCPC�
RM�RSPL� GD�WMS�U?LR�RM�ILMU�FMU�RM�UPGRC�RFCK

��
$AR@>QFLK ���
'MU�RM�SQC�WMSP� KGE?�RM�NPMBSAC�QGJI�QAPCCL�NPGLRQ�

 JFD>#.2 � � �
,?PI�2KGBBW�QFMUQ�WMS�FMU�RM�APC?RC�WMSP�MUL�KCLS
�
BPGTCL�BGEGR?J�BG?PW�SQGLE�JCQQ�RF?L�?�����JGLCQ�MD�AMBC

+FPQFKDP ���
.P�FMU�WMS�A?L�UGL�]���@W�QCLBGLE�SQ�WMSP�NPMEP?KQ

!RPFKBPP�2ELMMBO� ���
6FW�ICCNGLE�RP?AI�MD�WMSP�TGBCMQ�GQ�C?QW�SQGLE�/LG<I98J<

$UMBOQ�3FMP� ���
3CL�RMN�RGNQ�ML�FMU�RM�ECR�RFC�KMQR�DPMK�WMSP�2FCJJ

��
2ELTFKD�.RQ ���
.SP�?R
?
EJ?LAC�ESGBC�RM�RFC��D@>8�/?FGG<I�2FMU
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 -(, 3(.-�, #$�$ 28� ��

A

.P�FMU�RM�@CAMKC�?�BGEGR?J�#GQLCW�GL�DGTC�C?QW�N?ECQ��
"?RAF�RFC�DGPQR�N?PR�MD�?L�?LGK?RGML�RSRMPG?J�RF?R�JJ�
F?TC�WMS�APC?RGLE�WMSP�MUL�KMTGLE�K?QRCPNGCACQ�
D?QRCP�RF?L�WMS�A?L�Q?W��,!CCN�,@CCN��

��
4PBO�&OLRMP ���
 KGE?L?SRQ�MD�RFC�UMPJB�SLGRC��3FGQ�GQ�RFC�NJ?AC�RM�@C���

1B>ABOP� AP ���
!?E�WMSPQCJD�?�@?PE?GL�@CDMPC�QMKCMLC�@C?RQ�WMS�RM� GR

/R?IF@�#LJ>FK�6LOIA ���
3SPL� FCPC�DMP�?JJ�RFC� J?RCQR�/#�?LB�QF?PCU?PC�PCJC?QCQ

/OLAR@Q�+L@>QLO ���
 JJ�RFC� KGE?�F?PBU?PC�SLBCP�FC?TCL� GQ� JGQRCB�FCPC

6FK�>�&BKIL@H� ���
)SQR�?LQUCP�RFPCC�QGKNJC�OSCQRGMLQ�
 �@SR�K?IC� GR�D?QR�

,$,.18� ��
$TCPWRFGLE�RF?R�Q�UMPRF�
PCKCK@CPGLE�?@MSR�UF?R�
WMSiTC�?JU?WQ�U?LRCB�RM�
ILMU�?@MSR�FMU�WMSP� KGE?�
MPE?LGQCQ�GRQ�KCKMPW��-CTCP�
DMPECR�?E?GL�UGRF�RRGC�DGPQR�
N?PR�MD�RFGQ�BCDGLGRGTC�ESGBC

 , (&  � 2'.//$1
(Q Q S C � � � � , ? W � � � � �

!;@KFI�� LBW�2RMPCP�
 <GLKP�!;@KFI��"JGDD�1?KQF?U�
(8PFLK�/L9�!;@KFI��#G?L?�3?WJMP�
,IF;L:K@FE�!;@KFI�� JGQML�'?PNCP�
�FEJLCK8EK�!;@KFIJ��)CDD�6?JICP��

,?PI�2KGBBW�
�FEKI@9LKFIJ�� )?QML�'MJ@MPL��/?SJ�
 LBPC?Q�.TCP??��)MJWML�1?JNF��&?PW�
6FGRCJCW��/FGJ�'?PPGQ�� (?L�6PGEJCW��
6GJD�1CCQ��)ML�!?RCQ�
#L<JK��FDGFJ<I��2?KSCJ�!?P@CP�
�;�)8E8><I��,?PE?PCR�"J?PIC�
/<E@FI��;�/8C<J�!O<:LK@M<�
2F?SL�+?LA?QRCP�
,IF;L:K@FE��3P?AW�.�#MLLCJJ�
%CCLJKI8K@FEJ��*CT�2SRFCPJ?LB�
)MJWML�6C@@��2C?L�,A JMPSK�
,IF;L:K@FE� 0<:?E@:@8EJ�
2GKML�6GLBQMP��"FPGQ�2RMAICP��
)CPMKC�"JMSEF
�JJ@JK8EK�,L9C@J?<I��2RS?PR� LBCPRML�
�@I:LC8K@FE� @I<:KFI��2SC�'?PRJCW�
,IFDFK@FEJ�)8E8><I�
,GAFCJC�'?PPGQ
#IFLG�,L9C@J?@E>� @I<:KFI�
&PCE�(LEF?K
 !"�?SBGRCB�AGPASJ?RGML�
)SJW
#CACK@CP������
�������AMNGCQ�KMLRF�
/PGLRCB�@W�3F?KCQKMSRF�/PGLRGLE�
-CUQ�3P?BC�#GQRPG@SRGML�
 �
4*��%SRSPC�/S@JGQFGLE�������������
6MPJBUGBC��,,"�+RB�������������

3FGQ�K?E?XGLC�GQ�AMNWPGEFR�`������
%SRSPC�/S@JGQFGLE�+RB��-M�
N?PR�MD�RFGQ�K?E?XGLC�K?W�@C�
PCNPMBSACB�UGRFMSR�UPGRRCL�
NCPKGQQGML��6C�UCJAMKC�
AMLRPG@SRGMLQ�DMP�NS@JGA?RGML�@SR�
PCEPCR�RF?R�UC�A?LLMR�PCRSPL�?LW�
QS@KGQQGMLQ�� LW�AMPPCQNMLBCLAC�
UGJJ�@C�AMLQGBCPCB�DMP�NS@JGA?RGML�
SLJCQQ�QNCAGDGA?JJW�QR?RCB�
MRFCPUGQC�

!;@KFI@8C
���,MLKMSRF�2RPCCR�
!?RF�! �� �!6
3CJ�������������
%?V�������������
$
K?GJ��?KQFMNNCP�`AGV�AMKNSJGLI
�;M<IK@J@E>
1?WLCP�'MSQC�����'GEFCP�'GJJE?RC��
2RMAINMPR�2*(��$1�
3CJ�����
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/L9J:I@GK@FEJ
3FC�.JB�!?PL��2MKCPRML�3 ����D�8�
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� � + � ����������# ��
" G R G X CL � � � �

&NHANCED� ��PIN� PRINTER
� j OPTIONAL� COLOUR�
W ITH � EASY� TO � USE� CONTRO L� PANEL�

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

0PTIONAL� $OLOUR� KIT� _������WITH� PRINTER�
"MIGA�PRINTER�DRIVER� _����

] � � �

�
�
"MIGA�8 ORKSTATION�
�&XPANSION� 4YSTEM
.ONITOR�STAND�WITH�SHELF�FOR�DRIVES�ETC��
4TRONG�METAL�CONSTRUCTION�MADE�FROM�
��48(�STEEL�EPOXY�COATED�"MIGA
COLOUR�

4PECIAL� PRICE _�����

* < N � ' /
% E S K J E T � $ O L O U R

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

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

_���
1RINTER� %RIVERS

$ITIZEN� 4W IFT� $OLOUR� ������� � ���
$ANON� #+���E� ����������������� � ���
%ESKJET� ���� $OLOUR� ������� � ���

1RINTER� %UST� $OVERS
MOST� TYPES� IN� STOCK�

F R O M � _� ��� �INC�7"5

% E S K J E T � � � �
)1����DPI� *NKJET�PRINTER��-ASER�
QUALITY�AT�DOT�MATRIX�PRICE�

��YEAR�WARRANTY��8ITH�CABLE���PAPER

_����
$ A N O N � # + � � � 0 E X

���DP I� *NKJET� PRINTER�
WITH� CABLE� �� PAPER

_���@@@@@@@@

4 T A R � 4 + � � �
���DP I� *NKJET� PRINTER�

W ITH�CABLE� �� PAPER

_���@@@@@@@@@

2 Q> O
-$���.ONO� � P IN ��������������� ���
-$���� $OLOUR� � P IN �������� � ���
-$�����.ONO� � � P IN ����� � ���
-$������.ONO� ��PIN� ���������
-$������$OLOUR� ��PIN� ��� ����
1RICES� INCLUDE�7"5�CABLE���PAPER

/ A K S H A � 4 C A N N E R
���� TO����DPI�� ���MM�WIDTH�

W ITH � <OGI<JJ�#.�SOFTWARE

_����

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

_�� ���

�. �4 IMM
_�����

4UITABLE� FOR�(71�)ARD� %ISKS�ETC��
_������PER� �.

JJBG� (LRCPD?AC
��CHANNEL�.IDI� *NTERFACE�FOR�"MIGA

]��
%R��5�S�.IDI�.USIC�4OFTWARE
	NOT�SUITABLE�FOR�"�����
� _����

(71�4ERIES��� ��.
FOR�"���� _���

4UPRA� ���91��. �
FOR�"���� _���

1ROTAR�VISTO���CM
��i� $OLOUR�.ONITOR�W ITH � CABLE

_���

5GB G
 K GE?
7*%*�45� 3EAL�TIME�MONO�FRAME�GRABBER�
1LUS��$O�TOUR�4OFTWARE���FILTERS� �� "RT��
DESIGN� PACKAGE _���
5HE�$OMPLETE�
$OLOUR�4OLUTION
"S�ABOVE�BUT�INCLUDES�&LECTRONIC�
COLOUR�SPLITTER _���
�����.EG�3AM� �� $LOCK�

_�� ���

"�����#RIDGEBOARD
$#.�����#RIDGEBOARD�FOR�"����

_���

(71�4ERIES� �� ��.�
FOR�"����� _���

�CC��@K@Q<E�GI@EK<IJ�?8M<�
� �P<8I�N8II8EKP

4 W IF T � � �&
&NHANCED� ��PIN�� $OLOUR� PRINTER

W ITH � CABLE� �� PAPER

_ � � �

$ITIZEN� 4W IFT� �
W ITH � CABLE� �� PAPER

_����
$ITIZEN� ����%��

W ITH � CABLE� �� PAPER

_���@@@@@@@@@

1ANASONIC�
,91����

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

_���
1ANASONIC�&PSON
,91����� � P IN ��������������� ������
,91����I� � � P IN ������������ �����
,91����� -ASE R��������������������
&PSON� -9���� �PIN� �������� �����
&PSON� -2���� � � P IN �����������
&PSON� -2���� � � P IN �����������
&PSON� ���� � -ASE R��������� �����
1RICES� INCLUDE�7"5�CABLE� ��PAPER

/AKSHA�.OUSE
FOR� "TARI� 45� �� "MIGA�
W ITH � HOUSE��� MAT

_�� ���@@@@@@@

4QUIK�.OUSE
FOR�"TARI� 45���"MIGA

_�� ���

1 H ILIP S
$ . � � � � �.,�
1CDSP@GQFCB�"MJMSP�,MLGRMP�
�� DSJJ�WC?PQ�U?PP?LRW�UGRF�A?@JC

_ � � �

"MIGA� �����
WITH� FULL� SOFTWARE�PACK

_���

$#.� ����4%
$OLOUR�MONITOR�WITH� CABLE

_���

1HILIPS� $.�����,*�
$OLOUR�MONITOR� W ITH � CABLE

_���
$OMMODORE��.�DRIVE
"����� $#.� ��.� IP S � F IS �
&XTERNAL� 'LOPPY� - Y G

$UMANA� $"9���
&XTERNAL� �.� %RIVE

_�� ���
3OCTEC� �.� %RIVE�
FOR�" ��� � _�� ���

"CCESSORIES
+OYSTICK�.OUSE�TW IN�EXTENSION������
�.�+OYSTICK�.OUSE� LEAD� ����� ����
"����1RINTER�CAB LE���������������� � ����
.ODULATOR�%ISK�&XTENSION����������
��WAY� 1LUG�OR�SOCKE T����������� � ����
"����%UST�$OVER�������������������� ����
"���� ���.�.EMORY� ��$LOCK� ������
.OUSE�.AT� 	THICK�SOFT�TYPE
� ��� ����
.OUSE�)OUSE������������������������� � ����
�.� INTERNAL������ D R IVE ���������� � �����
"���� REPLACEMENT�146��������� �����
���.EG�3AM�/0�$ LOCK���������� �����
%ELTA� �"4�"NALOGUE�+OYSTICK� �����

"����1-64
$ARTOON�$LASSICS�FULL� SOFTWARE� PACK

_���

/ + * 5
	��

��
��
/+*5�9I8E;<;
�C@=<K@D<�N8II8EKP�

	� � ��� CERTIFIED� ERROR� FREE


��X� ����� %4�%%� ��� TP I������ � ����
��X� ����� %4�%%� ��� TP I������ � �����
���X����� %4�%%� ��� TP I��������� �����
���X����� %4�%%� ��� TP I������ � ������
��KX� � �� i� %4�%%� ��� TP I����� � ������

	��

��
�
/+*5�9LCB

�C@=<K@D<�N8II8EKPS
	 � � ��� CERTIFIED� ERROR� FREE


��X� � ��i� %4�%%� ��� TP I���������� ����
��X� ����� %4�%%� ��� TP I������ � �����
���X����� %4�%%� ��� TP I��������� �����
���X���i� %4�%%� ��� TP I���������� �����
��KX� ����� %4�%%� ��� TP I����� � ������
���X������ %ISK�BOX�WITH� LOCK� ����� �����
����X������ %ISK�BOX�WITH� LOCK� ��� �����

$ARRIAGE�ON� ��� � DISKS� _����

*?FE<� =F I�FLI��� �G8><�:8K8CF>L< �
��/��.#)(�&��(��!)0�,('�(.�),��,-� 1�&�)'��

"LL� PRODUCTS� HAVE�A� ��� DAY�MONEY� BACK� �� ���MONTH� WARRANTY��
1RICES�ARE�SUBJECT�TO� VARIATION�W ITHOUT�PRIOR�NOTIFICATION��
$QR?@JGQFCB���WC?PQ�� ��MINUTES� FROM� .���+UNCTION� ���

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


��������
-ARGER�ITEMS�DELIVERED�

BY�4ECURICOR

 KGE?�2FMNNCP� #CNR��
�� 
�� �6CQR�2RPCCR�
/MPRAFCQRCP�'?LRQ�
/��� � �46 �
3CJ�� ���� � ������

�
������� !CQR�DMP�QCPTGAC� ��������� !CQR� DMP�QCPTGAC
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"MIGAS�SET�FOR�LIFT�OFF�WITH�NEW�PROCESSOR�ACCELERATORS

1."*$3�/.6$1�%.1
�AJMAICB�?R� ��,'X	�� ?LB�A?L�
F?TC���� ��MP��,@�MD���
@GR�
#WL?KGA�1 ,��3FCPC� GQ�?JQM�
PMMK� DMP�?L�MNRGML?J� ���*�MD�
2R?RGA� 1 ,�� (L�CGRFCP�A?QC�� GR� GQ�
NMQQG@JC�RM� PCK?N�RFC�*GAIQR?PR�
MNCP?RGLE�QWQRCK� GLRM���
@GR�
1 ,� RM�EPC?RJW�QNCCB� SN�
MNCP?RGML�3FC��� �
2NCAG?J� AMQRQ�
]����� MP�]���� �
UGRF��,@�� ]���� �
UGRF��,@�� ?LB�
]���� �UGRF��,@�MD�
#WL?KGA� 1 ,��3FC�
���*�2R?RGA� 1 ,�
SNEP?BC�AMQRQ�
]���

5FABL�S>IRB�
COLJ�
&BOJ>KV
&CLJMAI�HSLIGCQ�UGJJ� @C� GLRCPCQRCB� GL�
RFC� P?LEC�MD�NPMBSARQ�?T?GJ?@JC�DPMK�
RFC�&CPK?L
@?QCB�AMKN?LW�
$JCARPMLGA�#CQGEL�

"MONG�THE� PRODUCTS�THE� COMPANY�
SELLS� ARE�THE�4IRIUS�(ENLOCK�	%.�
����
� ABOUT�_���

� THE�:�$�(ENLOCK�
	%.� ����

� THE�1"-�(ENLOCK�	%.�
���

� THE�:�$�$OLORSPLITTER� 	%.����

�
THE�7IDEO�$ONVERTER�	%.� ���
� AND�THE�
'LICKER�'IXER� 	%.����
�� &LECTRONIC�
%ESIGN� IS� ON� b�������� ����� �����

(--.5 3(.-2�
.-�31423$#�
/1.#4"32
-CU�DPMK� (LMT?RPMLGAQ� GQ�?L�SNB?RCB�
TCPQGML�MD��8E F
� RFC�?NNJGA?RGML�
ECLCP?RMP��5CPQGML����� @M?QRQ�?�
LSK@CP�MD�LCU�DC?RSPCQ��K?LW�
QSEECQRCB� @W�SQCPQ�MD�RFC�MPGEGL?J�
NPMBSAR�
a� (AMEPORT�SUPPORT
� SUCH� THAT�
APPLICATIONS� CAN� NOW� INTERFACE�TO�
JOYSTICKS
� MICE� AND�TRACKBALLS�
a� 1ROPORTIONAL� SLIDERS�ON�WINDOWS�
5HE�CONTENTS�O F�WINDOWS�CAN� NOW�BE�
SCROLLED� BOTH� HORIZONTALLY�AND�
VERTICALLY�
a� 4UPPORT�FOR�HEXADECIMAL� FILE�
INPUT�OUTPUT�� /ON�TEXTUAL� FILES� CAN�
NOW�BE�MANIPULATED�
*N� ADDITION
� �8E�F�� �� �COMES�WITH�
IMPROVED�"3EXX� SUPPORT
� AN� IMPROVED�
ON�LINE� HELP�FACILITY
� NEW�TOOLS� AND�
NEW�SCRIPTING� LANGUAGE�COMMANDS��
6PGRADES�TO� REGISTERED�OWNERS�OF�
VERSION� ���� COST�_�
� WHILE� UPGRADES�
FOR�OWNERS�OF�EARLIER�VERSIONS� COST�
_���� �8E�F�� �� �SELLS� FOR�_���

$ONTINUING�THE� UPDATE�TREND
�
*NOVATRONICS� IS�SHIPPING�THE� LATEST�
RELEASE�OF�%IRECTORY�0PUS
� THE�DISK�
MANAGEMENT�PROGRAM�

"MONG�VERSION� � ��� �S � NEW�
FEATURES�ARE� IMPROVED�8ORKBENCH� ��
SUPPORT
� ENABLING�THE� USE�OF�MULTIPLE�
FONTS
� THE� USE�OF�A�MIDDLE�MOUSE�
BUTTON� AS�A� HOTKEY
� AND� OBVIATING�THE�
NEED� FOR�THE� ARP�LIBRARY�� *N� ADDITION
�
THE� PROGRAM� HAS� IMPROVED� RECOGNITION�
OF�FILE� TYPES
� INCLUDING�*FN<I*8:B<I�
CRUNCHED� *''�FILES�

%IRECTORY�0PUS� RUNS�ON�ANY�"MIGA�
WITH�A�MINIMUM�OF��.B�OF�3".�� *T�
COSTS�_���� 6PGRADES�FOR�EXISTING�USERS�
ARE�FREE�� *NOVATRONICSk� PRODUCTS�ARE�
DISTRIBUTED� IN�THE�6,�BY�$HECKMATE�
%IGITAL� e ��������������� *NOVATRONICS�
IS�ON�S ��������������������

 �DJGEFR�MD�LCU�NPMACQQMP�
?AACJCP?RMPQ�AMKCQ�QAPC?KGLE�RM�
RFCQC�QFMPCQ�DPMK� KCPGA?L
@?QCB�
"MKNSRCP�2WQRCKQ� QQMAG?RCQ�

3FC�DGPQR� GQ�?L� SNEP?BC�DMP�
MULCPQ�MD�"MKKMBMPCiQ� ���� �
?AACJCP?RMP�@M?PB�� 3FC�1MAICR�
+?SLAFCP�AMLQGQRQ�MD�?������ �
NPMACQQMP� �UGRF�KCKMPW�
K?L?ECKCLR�SLGR	� ?LB������ �
K?RFQ�AM
NPMACQQMP�� @MRF�AJMAICB� ?R�
��,'X��3FC�RUM�AFGNQ�QGKNJW�
PCNJ?AC�RFC�MJB�AFGNQ�ML�RFC�@M?PB��
GKKCBG?RCJW�BMS@JGLE�RFC�QNCCB�?LB�
NPMTGBGLE�AMKNJCRC�AMKN?RG@GJGRW�
UGRF�CVGQRGLE�F?PBU?PC�?LB�
QMDRU?PC��3FC�1MAICR�+?SLAFCP�SQCQ�
NPMNPGCR?PW� JMEGA�RM� PCKMTC�RFC�
QWLAFPMLGQ?RGML�BCJ?WQ�RWNGA?J�UGRF�
QSAF�?AACJCP?RMPQ�� ICCNGLE�"/4� RM�
#1 ,� ?AACQQ�AMLQR?LR�� (R�AMQRQ�
]�����UFGAF� GLAJSBCQ�?�RP?BC
GL�ML�
RFC� ����iQ�MJB�AFGNQ�

 JQM�LCU� GQ�RFC����2NCAG?J�� ?�
������ ?AACJCP?RMP�AJMAICB�?R�
��,'X�DMP�RFC� ����?LB� ������
+GIC� GRQ� JGRRJC�@PMRFCP�� RFC�,CE?
�
,GBECR� 1?ACP�� RFC����2NCAG?J�
PCNJ?ACQ�RFC�QR?LB?PB�"/4� GLQGBC�
RFC� KGE?�� (R� AMKCQ�UGRF� GRQ�MUL�
QCN?P?RC�K?RFQ�AM
NPMACQQMP

"MIGA�COMPUTERS�WILL� BE� USED� AT�THE�
/ATIONAL� 1ORTRAIT�(ALLERY�TO�
DEMONSTRATE� THE�EFFECTS�OF�COMPUTER�
GRAPHICS�ON� THE� PERCEPTION�OF�
PORTRAITS�

"RTIST�+ULIE�.YERS�WILL� BE�WORKING�
WITH�THE� COMPUTERS� IN� THE�(ALLERYkS�
&DUCATION� 4TUDIO
� DEMONSTRATING� IN�
PARTICULAR�HOW�SOCIETYkS� CONCEPTION�OF�
BEAUTY� IS�CONTINGENT�ON� CULTURAL�
VALUES�� 4HE�WILL� BE�WORKING�WITH�TWO�
PAIRS�OF�PORTRAITS�� 5HE�FIRS T�TWO
� BY�

�� "NDY�8ARHOL� 	WHO� HELPED� LAUNCH�THE

3FC�@GEECQR�� D?QRCQR�?LB� @CQR� GQ�
RFC�� � �� �,?ELSK�� BCQAPG@CB� @W�
"2 �?Q�LM�KCPC�?AACJCP?RMP�@SR�?�
h2GLEJC�!M?PB�"MKNSRCP��� (RQ� ICW�
AMKNMLCLR� GQ�?������� NPMACQQMP�
UGRF� @SGJR
GL�%JM?RGLE�/MGLR�4LGR��3FGQ�
EGTCQ�?�QNCCB�UFGAF� GQ�AJ?GKCB�RM�
@C�RFPCC�RGKCQ�RF?R�MD�RFC�D?QRCQR�
�����
@?QCB� KGE?�� /CPDMPK?LAC� GQ�
DSPRFCP� GLAPC?QCB�@W�RFC� GLAJSQGML�MD�
?�#GPCAR�,CKMPW� AACQQ�2"2(� A?PB��
MLC�N?P?JJCJ� NMPR�?LB�RUM�QCPG?J�
NMPRQ�
 �?JJ� MNRGKGQCB� RM�UMPI�UGRF

"MIGA

� WILL� BE� &LIZABETH�5AYLOR� �����
AND� .ICK�+AGGER������� 5HE�SECOND�
PAIR�WILL� BE�+OHN�8ILMOT
� �ND� &ARL� OF�
3OCHESTER
� AFTER�+ACOB�)UYSMANS�
C L��� ��� 
� AND� /ELL�(WYN
� STUDIO�OF�
4IR�1ETER�-ELY
� C L� � � �

.EMBERS�OF�THE�PUBLIC� ARE�
WELCOME�TO�TURN� UP�TO�WATCH�+ULIE� AND�
DISCUSS�HER�WORK�ON� 'RIDAYS�AND�
4ATURDAYS� UNTIL�"PRIL� �� �BETWEEN�
������AND� �������5HE�/ATIONAL�
1ORTRAIT�(ALLERY� IS�ON�b���������
�����

(O�ON� BOOST�YOUR�"MIGA�TO�MORE�THAN�
TRIPLE� THE�SPEED�OF�AN�"�����WITH�
$4"kS� � � �� �.AGNUM�
RFC� NPMACQQMPiQ� @JGQRCPGLE�QNCCB�
3FC�@M?PB�AMKCQ�UGRF��,@�MD�2R?RGA�
1 ,�� ?LB�A?L�R?IC�SN�RM���,@�MD�
#WL?KGA�1 ,� GL�RFC�DMPK�MD�NJSE
GL�
2(,,Q��  � NPGAC� DMP�RFC�� � �� �
,?ELSK� GQ�WCR�RM�@C�?LLMSLACB�

 JJ� MD�"2 �Q� NPMBSARQ�?PC�
BGQRPG@SRCB� GL� RFC�4*�@W�.KCE?�
/PMHCARQ�_������ �������� "2 � GQ�ML�
_����������� ���������

3.6$1�
/.6$1

5URN�YOUR�"MIGA����� INTO�AN�"MIGA�
�����WITH�$HECKMATE� %IGITAL�S�)I2�
"����5OWER�

5HE�SYSTEM�COMES�AS�A� K IT�TO �
TURN�A�HUMBLE�"���� INTO�A�FULLY�
EXPANDABLE�MACHINE
� FITTING�THE�
INNARDS� INTO�A����� TA IL� TOWER�
CABINET�AND�GIVING�A�DETACHABLE�
KEYBOARD��5HE�TOWER�CONTAINS�
SEVEN�EXPANSION� SLOTS�� THREE�
"����� ����PIN�SLOTS
� ONE�
"��������PIN�ACCELERATOR�SLOT
�
TWO�1$�95�COMPATIBLE� SLOTS�AND� A�
VIDEO�SLOT�

"� KEY�AND� LOCK� *S� PROVIDED�FOR�
SECURITY�ACCESS� 	*
�� 5HE�TOWER�ALSO�
SPORTS�AN� -&%�SPEED�DISPLAY�AND� A�
SLIDING�PANEL� DOOR�TO � PROTECT�THE�
FLOPPY�DISK�DRIVES�� *TS� STEEL� CASE�
HAS�AN�EXTERNAL� ENAMEL�COAT�AND� IS�
NICKEL� PLATED� INTERNALLY��5HE�)I2�
"����5OWER�COSTS�_��� �FROM�
$HECKMATE� %IGITAL�b���������
�����

 LBW�6?PFMJ�Q�
$JGX?@CRF�3?WJMP�
KCCRQ� KGE?
�
NMUCP�AMSPRCQW�
MD�RFMPMSEFJW�
NMQR
KMBCPL�
)SJGC�,WCPQ��
1GAF?PB�!SPRML�
U?Q�LMR�
?T?GJ?@JC�DMP�
AMKKCLR���

!$ 438�(2�2"1$$-�#$$/

!-)'!�3(/00%2�a �)335%� ����a �-!9�����
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&1 /'("2�& +.1$"(3(9$-�" -
.ULCPQ�MD�"GRGXCL� NPGLRCPQ�UGJJ� @C�
NJC?QCB�RM�FC?P�MD�?�ASQRMK
K?BC�
NPGLRCP�BPGTCP�EGTGLE�KSAF� GKNPMTCB�
EP?NFGA?J� PCQSJRQ�

#ASED�ON�THE� *RSEESOFT�.LI9F�*I@EK�
*IF=<JJ@FE8C�PACKAGE
� THE��@K@Q<E�*I@EK�
'8E8><I�IS�AVAILABLE�TO�ALL�"MIGA�
OWNERS�FREE� UNTIL� THE�END�OF�+UNE�
"FTER�THAT� IT�WILL� RETAIL� AT�_������

5HE�DRIVER� IS�SAID� TO�OFFER�THE�
FOLLOWING�BENEFITS�� REMOVAL� OF�BANDING��
IMAGE�SMOOTHING�TO�GIVE�SHARPER�
IMAGES�� EASE�OF�USE
� OVERIDING�
APPLICATION� SETTINGS�� IMAGE�SCALING��
COLOUR�AND�GAMMA�CORRECTION�

5HE�DRIVER�CAN�BE� USED�WITH� ANY�OF�
THE� PRINTERS� IN� THE�$ITIZEN� RANGE�� *T�CAN�
BE�OBTAINED� BY�RINGING�THE� 'REEPHONE�
NUMBER�A �������������� $ITIZEN�
&UROPE� IS�ON�A �������������

#CJGA?AW�MD�RMLC�?LB�TG@P?LAW�MD�
AMJMSP�@CAMKC�?� PC?JGRW�UGRF�
"GRGXCLiQ�TCPW�MUL� NPGLRCP�BPGTCP�DMP�
RFC� KGE?�� RFC��@K@Q<E�,I@EK�)8E8><I

 �FGEF
CLB�EP?NFGAQ�QWQRCK� F?Q�
@CCL� J?SLAFCB� @W� KCPGA?L�
AMKN?LW�/PMEPCQQGTC� /CPGNFCP?JQ�
AND�4OFTWARE�

"?JJCB� 1?K@P?LBR�� RFC�QWQRCK�
NPMTGBCQ�RUM���
@GR�QAPCCL� @SDDCPQ�
C?AF�UGRF� ?�K?VGKSK� PCQMJSRGML�MD�
����V�����NGVCJQ�� 3FC�RUM�@SDDCPQ�
K?W�@C� JGLICB�RM�NPMTGBC�?�K?VGKSK�
QAPMJJ?@JC�UMPI�?PC?�MD�����V���� �
NGVCJQ�� 1?K@P?LBR�F?Q�?� N?JCRRC�MD�
�����KGJJGML� AMJMSPQ�� NJSQ�?����
AMJMSP�MTCPJ?W�?LB�?L��
@GR� ?JNF?�
AF?LLCJ� DMP�ECLJMAIGLE�

(R� GQ� @?QCB�?PMSLB� RFC�3CV?Q�
(LQRPSKCLRQ�3,2������EP?NFGAQ�
NPMACQQMP�?LB�������EP?NFGAQ

,.1$�".,/43$12�
3' -�*(#2

"�SURVEY�CARRIED�OUT�BY�5EXAS�BASED�
$HANNEL� .ARKETING�$ORPORATION�
ESTIMATES�THAT�64� HOUSEHOLDS�
WILL� HAVE� AN� AVERAGE�OF�����
COMPUTERS�

4INCE�THA T�S �MORE� COMPUTERS�
PER�HOME�THAN� CHILDREN
� WE� CAN�
ONLY�ASSUME�COMPUTING� IS�MORE�
FUN� THAN� ERR���� NOT�COMPUTING�

NPMACQQMP��UFGAF� NPMTGBC�F?PBU?PC�
@GR
@JGRRGLE�� XMMKGLE�?LB� N?LLGLE��
?LB�RFPCC
BGKCLQGML?J� PCLBCPGLE��
.WCP�����EP?NFGAQ�DSLARGMLQ�?PC�
NPMTGBCB� GL��#� ?LB��#� JG@P?PGCQ�� 3FC�
TGBCM� GLBSQRPW�AMKNPCQQGML�
QR?LB?PB�� )/$&�� GQ�QSNNMPRCB�

(L� ?BBGRGML�� RFC� @M?PB�F?Q�RFC�
A?N?@GJGRW�RM�BGEGRGQC�?� �����KGJJGML�
AMJMSP� DP?KC� GL� J �� � RF �MD�?�QCAMLB�

!MRF� 1&!�?LB�AMKNMQGRC� ?PC�
QSNNMPRCB�DMP� GLNSR�?LB�MSRNSR�� �(5J@�
MD�5GBCM� 1 ,� GQ�QSNNJGCB�� NJSQ�?�
DSPRFCP��,@�MD�#WL?KGA�1 ,� DMP�RFC�
QRMPGLE�MD�PCQGBCLR�?NNJGA?RGMLQ��
1?K@P?LBR�AMQRQ�]�����

 JQM�LCU�DPMK� //2� GQ� ?� �����

/MUCP�"MKNSRGLE�GQ� J?SLAFGLE�?�
UFMJC�QCPGCQ�MD�LCU�1 ,�CVN?L

QGMLQ��QR?PRGLE�DPMK�]���GL�NPGAC�

5HE�.INIATURE� ���,�USES�JUS T�
FOUR�CHIPS� AND�FITS� ANY�"MIGA� ����� *T�
IS� AVAILABLE�WITH�OR�WITHOUT�A�BATTERY�
BACKED�CLOCK��"�DISABLE� SWITCH� AND� A�
DISK�OF�UTITLITY�SOFTWARE� IS� INCLUDED�� *T�
COSTS�_��
� OR�_�� �WITHOUT�THE� CLOCK�

5HE� SIXTEEN� CHIP����,�BOARD�
ALSO�FITS �ANY�"���
� AND�COMES�WITH� A�
DISABLE� SWITCH�� *T�COSTS�_��
� OR�_���
WITHOUT� A�BATTERY�BACKED�CLOCK�

5HE�1OWER����.B�EXPANSION� FITS�
STANDARD� ����"���S�TO�GIVE� A�TOTAL�OF�
���,�OF�$HIP� 3".� AND� ���.B�OF�'AST�
3".�� *T�COMES�WITH� A�BATTERY�BACKED�
CLOCK�AND� COSTS�_���

5HE�1$����� IS�AN�EIGHT�CHIP��.B�
BOARD�SPECIFICALLY�FOR�THE�"����1LUS
�
BRINGING�ITS�MEMORY�UP�TO��.B�OF�$HIP

6.1#6.13'�6.11($2
&PCW� GKNMPRQ� MD�#GEGR?iQ�3FI;NFIK?�
F?TC� @CCL� PCRSPLGLE�RM�RFCQC�QFMPCQ�
?R�EPC?RJW� PCBSACB� NPGACQ�

5HESE�VERSIONS�WERE�ORIGINALLY�
INTENDED� FOR�SALE� IN� THE� 64"
� AND� ARE�
NOT�OFFICIALLY�SUPPORTED� IN� TH IS� COUNTRY��
5HEY�DO� NOT�CONTAIN� VALID� 6,�SUPPORT�
REGISTRATION� CARDS
� MEANING�THAT�
OWNERS� ARE� NEITHER�ELIGIBLE� FOR�
TECHNICAL� SUPPORT�OR�FUTURE� UPGRADES��
'URTHERMORE
� THE� IMPORTS� ARE� AN�
OUTDATED�VERSION� OF�1FI;NFIK?�

%IGITA� RECOMMENDS�THAT�
CUSTOMERS�CHECK�WITH� DEALERS� THAT�
THE� COPY�THEY�PURCHASE� IS� A�GENUINE�
6,�VERSION�� 5O� AVOID� THIS� IN� FUTURE
�
EXPORTED�VERSIONS�WILL� BE�MARKED�
h &XPORT�ONLY
� NOT�FOR� RE�SALE� IN� THE�
6,i �� %IGITA� IS� ON� A �������������

?AACJCP?RMP�A?PB� DMP�RFC�
 ���� �� � � � �� � �� �D?KGJW�MD�
AMKNSRCPQ�

3FC�A?PB� GQ�AJMAICB�?R� ��,'X�
?LB� NPMTGBCQ� NPMACQQGLE�NMUCP�MD
�� �� �KGJJGML� GLQRPSARGMLQ� NCP�QCAMLB�
(R�AMLR?GLQ�?� %JM?RGLE�/MGLR� 4LGR� ?Q�
UCJJ�?Q�?��*�B?R?� ?LB�?��*�
GLQRPSARGML�A?AFC��3FC�A?PB�AMQRQ�
]�����UGRFMSR�1 ,�� MP�]���� �UGRF�
�,@�MD���
@GR� 1 ,�� (R� GQ�CVN?LB?@JC�
SN�RM���,@�� #GQRPG@SRGML�MD�@MRF�
NPMBSARQ� GL�RFC�4*� GQ� @W�� ?KMLEQR�
MRFCPQ�� /MUCP�"MKNSRGLE�? ����� �
�������� /PMEPCQQGTC� /CPGNFCP?JQ�
 LB�2MDRU?PC� GQ�ML� ? � ��������� �
���������

3".�� *T�COSTS�_����5HE����$HIP�
EXPANSION�PERFORMS�A�SIMILAR�FEAT
�BUT�
USING����CHIPS�� *T�COSTS�_������

5HE� �.B�BOARD�WITH�THROUGHPORT�
FITS � INTO�A�����"����S�TRAPDOOR�
EXPANSION
� ENABLING�A�FURTHER����,�
BOARD� TO� BE� PLUGGED� IN� AFTERWARDS�� *T�
COSTS�_������

"N��.B�EXPANSION� IS�ALSO�
AVAILABLE�TO �FIT� IN� THE�"����OR�"����
1LUSkS�SIDE�EXPANSION�SLOT�� *T� INCLUDES�
A�THROUGHPORT�FOR�THE�FURTHER�ADDITION�
O F�A�HARD�DRIVE��5HE�BOARD� IS�AVAILABLE�
WITH��
�� �OR��.B�O F�3".
� COSTING�
_���
�_����AND�_����RESPECTIVELY�

'INALLY
� THE�"RIES�BOARD�OFFERS�UP�
TO��.B�OF�EXPANSION� 3".� FOR�THE�
"�����OR�"������ *T�COSTS�_���
�
_���
�_��� � AND�_��� �WITH��
��
� ��
AND��.B�RESPECTIVELY�� 1OWER�
$OMPUTING�IS�ON� A �������������

�B:KR��:M>L
 NPGJ� ����"LL� 'ORMATS�$OMPUTER�'AIR��
/ORTHUMBRIA�$ENTRE
�8ASHINGTON
�
A � ������������

 NPGJ� ����$OMPUTER�5ECHNOLOGY�'AIR��
5HE�$ORN� &XCHANGE
� #RIGHTON
�
A � ������������

 NPGJ� ����"LL� 'ORMATS�$OMPUTER�'AIR��
/ATIONAL� .OTORCYCLE� .USEUM

4OLIHULL
� A �������������

,?W���
����  KGE?�2FMNNCP�2FMU��
6CK@JCW�� +MLBML�� ? ���� ����� �����

,?W�����"LL� 'ORMATS�$OMPUTER�'AIR��
)ORTICULTURAL� )ALL
� -ONDON
� A ������
�������

,?W����"LL� 'ORMATS�$OMPUTER�'AIR��
#RUNEI� $ENTRE
� #RISTOL
� A ������
�������

!�RONS�NE�RS@Q�F@YHMF�QDUD@KR�SGD�ETSTQD�UHRHNM�NE�OQHMSHMF�� �
SGD�MDV�,#����1
� ENQ�GNLD�ATRHMDRR�@MC�DCTB@SHNM

 -.3'$1�23 1�(2�!.1-
5HOSE�ON� THE� LOOK�
OUT�FOR�A� NEW�ORINTER�
WILL� BE� INTERESTED� IN�
4TAR�S� NEW�OFFERING
�
THE�_��� � -$������
5HE� ���PIN� PRINTER�
REPLACES� THE� -$����
���AND� IS� AIMED� AT�
EDUCATION
� HOME�
AND� BUSINESS� USERS�
*TS� NEW�FEATURES�
INCLUDE� A� PANORAMIC�
-$%�CONTROL� PANEL�
WHICH� AIDS� USER�
OPERATION� AND� SET�
UP� PROCEDURES
� AND

"UTO� &MULATION� 3FC�QR?P�+"��
��� PC?JJW� GQ�RFC� @SQGLCQQ��6GRF�?�K?VGKSK�
$HANGE
�WHICH� NPHLR�2NCCAY��D�! �� ANQ�� RFMQC� JCRRCPQ�UGJJ� @C�DJWGLE�MSR
ENABLES� THE� PRINTER
TO� AUTOMATICALLY�CHANGE�TO�ONE� OF�THE� INDUSTRY�STANDARD� EMULATIONS�DEPENDING�
ON� THE�CONTROL� CODES� IT� RECEIVES�FROM� THE�COMPUTER�

"T� ITS� FASTEST
� THE� -$������OUTPUTS� TEXT� AT�A� CLAIMED� ����CHARACTERS� PER�
SECOND
� WITH� A� CHOICE�O FTEN � FONTS�� *T�COMES�WITH� A� ��,�PRINT�BUFFER
� EXPANDABLE�
TO���,�� 5HE� INTERFACE� IS� A�$ENTRONICS� PARALLEL� ONE�� A� SERIAL� INTERFACE� IS�AVAILABLE�
AS� AN� OPTION��5HE� -$������ COSTS�_������ �FROM�4TAR�A � ������������

%1$2'�,$,.1($2�%1.,�/.6$1

G � ". *(" �4)011&3�b� *446&� ��� � �.": � ����
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8�$ �"� �!�;I<8D
/@=�?J9H@A;9D�F9LMJ=�G>�2GJ<OGJL@W�E9C=K�HJG<M;AF?�

<G;ME=FLK�>9KL=J�9F<�=9KA=J��/@=�24.$24"�<AKHD9Q�K@GOK�
=P9;LDQ�@GO�QGMJ�HJAFL=<�<G;ME=FL�OADD�DGGC
�<A>>=J=FL�>GFLK
�
KLQD=K�9F<�KAR=K
�@=9<=JK�9F<�>GGL=JK
�?J9H@A;K�9F<�KG�GF�

�GEE9F<K�9J=�?JGMH=<�MF<=J�9�K=JA=K�G>�HMDD�<GOF�
E=FMK
�9;;=KKA:D=�=AL@=J�:Q� L@=�EGMK=�
GJ�C=Q:G9J<��!J=IM=FLDQ�MK=<�
;GEE9F<K�@9N=�GF��K;J==F� A;GFK
�
AF;DM<AF?�#=DH
�K@GMD<�QGM�F==<�AL�

 PH=JA=F;=�L@=�DGGC�9F<�>==D�G>�
L@=�F=O�9F<�=P;ALAF?�2����=N=F�A>�
QGM�MK=�2������� 9;@�<G;ME=FL�AK�9�
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.ACHINE�SUPPORT
8 RITTEN�SPECIFICALLY�FO R�THE�"MIGA
'ULLY�SUPPORTS�8#�7 L�� �AND�7����
" LL�MEDIUM�OR�HIGH�RESOLUTION�MODES
	MONO�AND�COLOUR
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3EQUIRES�*. # �O F�MEMORY� l
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2CAPCRJW�SLTCGJCB�RM�QCJCAR�BCTCJMNCPQ��RFCPC�Q�?�LCU

-BT� ����>II�PBQ�CLO
$ MKKMBMPC� GQ�RM� J?SLAF� @MRF�

RFC� ����"#
1.,�BPGTC�
?LB�?�@P?LB�LCU� KGE?�?R�
,?WiQ� KGE?�2FMNNCP�2FMU�

?R�RFC�6CK@JCW�$VFG@GRGML�"CLRPC�
5HE�"���� IS�THE�VANGUARD� IN� A�

NEW�GENERATION� OF�"MIGAS�FROM�
$OMMODORE��5HE�MACHINE� IS�VERY�
MUCH� AIMED�AT�THE� HOME� USER�
6NLIKE�ALL� PREVIOUS�"MIGAS
� IT� HAS�A�
BUILT� IN� 3'�MODULATOR�FOR�DIRECT�
CONNECTION� TO�A�57�� *T� IS�ALSO� SMALLER
�
MISSING�A� NUMERIC� KEYPAD�

5HE�MAIN� INNOVATION� IS� A�SLOT�FOR�
ACCEPTING�MEMORY�CARDS
� A� POSSIBLE�
NEW�MEDIUM�FOR�SOFTWARE�HOUSES
�
PARTICULARLY�GAMES�PRODUCERS
�WHICH�
MAY�HELP�TO � REDUCE�PIRACY��5HE�"����
COMES�WITH�8ORKBENCH� AND� ,ICKSTART�
�
� THE�ENHANCED�CHIP� SET�AND� �.B�OF�
$HIP� 3".��"N� *%&�HARD� DISK�
CONTROLLER� IS� FITTED� AS� STANDARD�� A�
MODEL�WILL� BE�AVAILABLE�WITH� A� HARD�
DISK�FITTED� INTERNALLY�

5HE�CHOICE�OF�AN� *%&� RATHER�THAN�
A�4$4*� INTERFACE�SEEMS� PECULIAR�ON�
THE�FACE�OF� IT�� *T�CAN� PROBABLY�BE�
EXPLAINED� BY�BOTH� THE� SIMPLICITY�OF�
THE� INTERFACE�AND�THE�HUGE�AMOUNTS�
OF����� INCH� *%&�DRIVES�BEING�
MANUFACTURED�FOR�THE� 1$�MARKET�

-$6�& 8+$�"'(/
"�NEW�CUSTOM�CHIP
� NAMED�(AYLE
� IS�
ALSO� INCLUDED�WITH� THE�MACHINE�
(AYLE�TAKES�OVER�THE� FUNCTIONALITY�OF�
THE�OLDER�(ARY�	MEMORY�CONTROL
� AND�
ALSO�HANDLES� THE�ADDRESSING�OF�THE�
PLUG�IN�MEMORY�CARDS�

"LL� O F�THE�"���kS�CHIPS
� BARRING�
THE�,ICKSTART�30.
� ARE� SURFACE

0?<�=@IJK�F =��FDDF;FI<�J�LCU �><E<I8K@FE�F=�
�D@>8J
�K?<�����
� @J�KF�?8M<�@KJ�GL9C@:�C8LE:?�8K�K?<�
�D@>8�/?FGG<I�/?FN
� 0?@J
�GCLJ�K?<�=@IJK�LEM<@C@E>�
F=�K?<�� ��� �� �.+)�;I@M<
�D<8EJ�K?<�J?FN�CFFBJ�
J<K�KF�9<�K?<�DFJK�<O:@K@E>�J@E:<�K?<��D@>8�J�C8LE:?
MOUNTED�� $OMMODORE�HAS� BEEN�
INTENDING�TO�DO� THIS�FOR�SOME�TIME
�
THE� PRIME� REASON� BEING�ECONOMY�

6NFORTUNATELY
� IT�MEANS�THAT� IT� IS�
NO� LONGER�A�SIMPLE�MATTER�OF�
UNPLUGGING�CHIPS� FROM�THE�MOTHER�
BOARD� AND� REPLACING�THEM�� 5HUS
�
MANY� INTERNAL� ADD�ONS�FOR�THE�"���
�
SUCH� AS� ACCELERATORS
� GRAPHICS�
ADAPTORS� AND� INTERNAL� MEMORY�EXPAN�
SIONS
�WILL� NOT�WORK�WITH� THE�"�����
5HIS� IS� EXACERBATED� BY�ALTERATIONS� IN�
THE�TRAPDOOR�EXPANSION
� SO�EXISTING�
MEMORY�BOARDS�AND� 1$�EMULATORS�
WILL� BE� INCOMPATIBLE�

3'$� ����2�#$!43
5HE�OTHER�MAIN� LAUNCH� OF�THE� SHOW� IS�
THE�"����$%�30.�DRIVE�� 1REVIEWED�
IN� LAST�MONTHkS��D@>8�-?FGG<I
� THE�
"����WILL� PLUG� INTO�THE� SIDE�
EXPANSION� SLOT�O F�AN�"MIGA�����TO�
GIVE�$%57�COMPATABILITY�� *N� ADDITION
�
IT�CAN� BE�USED� IN� A� SIM ILAR�MANNER�TO�
A� HUGE
� READ�ONLY�HARD�DISK�� 5HE� 'RED�
'ISH�COLLECTION�OF�1%� PROGRAMS� IS�
ALREADY�AVAILABLE�AS�A�SINGLE�$%�FOR�
JU S T�TH IS� PURPOSE�

5HERE� HAS� BEEN� SOME�CRITICISM� OF�
THE�"����BECAUSE�OF�ITS� LACK�OF�A

3'$� � � � �2 �,$,.18�" 1#2
(LQRC?B�MD�?�QGBC�CVN?LQGML�NMPR�� RFC� ����QNMPRQ�?�QJMR�DMP�?�NJSE
GL�
1 ,�1.,�A?PB�� �LCU�ASQRMK�AFGN��&?WJC�� R?ICQ�A?PC�MD�RFC�?BBPCQQGLE�
MD�RFGQ�?Q�UCJJ�?Q�F?LBJGLE�RFC�DSLARGMLQ�MD�RFC�MJBCP�&?PW�AFGN�

3FC�NJSE
GL�KCKMPW�A?PBQ�?PC�APCBGR�A?PB�QGXCB�BCTGACQ�RF?R�A?L�
AMLR?GL�CGRFCP�1 ,��DMP�RCKNMP?PW�QRMP?EC�MD�B?R?��MP�1.,�DMP�RFC �
BGQRPG@SRGML�MD�NPC
UPGRRCL�?NNJGA?RGMLQ�?LB�E?KCQ�

(L�RFC�/"�UMPJB�� RFCQC�A?PBQ�P?LEC�DPMK���*�RM��,@�GL�A?N?AGRW��
3FCPC�GQ�?L�GLRCPD?AC�QR?LB?PB��ILMUL�?Q�/",( ��?JPC?BW�GL�NJ?AC�� (R�GQ�
JGICJW�"MKKMBMPC�UGJJ�SQC�RFGQ�QR?LB?PB� P?RFCP�RGG?L�MNRGLE�DMP�GRQ�MUL�

3FC�?BT?LR?EC�RFC�A?PBQ�MDDCP�GQ�RF?R�QCEKCLRQ�MD�AMBC�A?L�@C�
CVCASRCB�ML�RFC�A?PB�UGRFMSR�@CGLE�JM?BCB� GLRM�RFC�AMKNSRCPiQ�
AMLTCLRGML?J�KCKMPW��3FGQ�UMSJB�KC?L�RF?R�AMNWGLE�RFC�NPMEP?K�UMSJB�
@C�TCPW�BGDDGASJR�� (R�GQ� JGICJW�RF?R�� DMP�E?KCQ��RFC�A?PBQ�AMSJB�@C�SQCB�?Q�?�
QMDRU?PC�JMAI�MP� hBMLEJCi��2CPGMSQ�?NNJGA?RGMLQ�AMSJB�@C�QSNNJGCB�ML�?�
QGLEJC�A?PB��NPMTGBGLE�?AACQQ�RGKCQ�@CJGCTCB�RM�@C� GL�CVACQQ�MD���� �RGKCQ�
OSGAICP�RF?L�?�F?PB�BPGTC�

:UH' 3�P��6 %.1 �'$ /+42�
/PGAGLE�BCR?GJQ�?PC�LMR�WCR�
AMLDGPKCB�� @SR�RFC� ���� GQ�
CVNCARCB�RM�QCJJ� DMP�]����
 �RFC�
MDDGAG?J� NPGAC�MD�RFC� ����/JSQ�

(L� PC?JGRW�� RFC�NPGAC�MD�RFC�
 ���� /JSQ�BPMNNCB�RM�RFC� PCEGML�
MD�]����QFMPRJW�@CDMPC�"FPGQRK?Q�
?Q�BC?JCPQ�?RRCKNRCB�RM� GLAPC?QC�
Q?JCQ��3FC�NPGAC�F?Q�D?GJCB�RM�AJGK@�
@?AI�SN��3FC�@GE�OSCQRGML� GQ�� GD�RFC�
 ����QCJJQ�DMP�]�����UF?R�UGJJ�
F?NNCL�RM�RFC� ����/JSQ�

3FCPC�GQ�?JPC?BW�CTGBCLAC�RM�
QSEECQR�RF?R�"MKKMBMPC�UGJJ�@C�
JGKGRGLE�DSPRFCP�NPMBSARGML�MD�RFC�
 ����/JSQ��UFGAF�U?Q�QSPPCN

RGRGMSQJW� GLRPMBSACB� J?QR�
-MTCK@CP�� 3FMQC� PCK?GLGLE�UGGJ�
NPM@?@JW�@C�QMJB�?R�ASPPCLR�NPGACQ��
GD�LMR�BGQAMSLRCB�CTCL�DSPRFCP�

 �QCLQG@JC�KMTC�UMSJB�@C�DMP�
"MKKMBMPC�RM�@SLBJC�RFC�RUM�
K?AFGLCQ�� BGDDCPCLR�QCJCARGMLQ�MD

QMDRU?PC� GL�?�@GB�RM�?RR?AI�RUM�
BGDDCPCLR�K?PICRQ��MLC�?Q�?�E?KCQ�
K?AFGLC�NSPC�?LB�QGKNJC�� RFC�
MRFCP�?Q�?L�CBSA?RGML�FMKC�
NPMBSARGTGRW�N?AI?EC�� 0SGRC�
UFGAF�UMSJB� @C�UFGAF� GQ�
SLAJC?P�� JRFMSEF�RFC� ���� GQ�?�
RCAFLGA?JJW�QSNCPGMP�K?AFGLC��
N?PRGASJ?PJW�UGRF� GRQ�ML
@M?PB�
F?PB�BGQI�AMLRPMJJCP��?QNCARQ�
QSAF�?Q� GRQ�@SGJR
GL� 1%�KMBSJ?RMP�
?LB� GRQ� J?AI�MD�?�LSKCPGA�ICWN?B�
QSEECQR�RF?R�"MKKMBMPC�
GLRCLBQ� GR�RM�@C�?�E?KCQ�
K?AFGLC�

(R�AMSJB�UCJJ� @C�RF?R�RFC� ��� �
/JSQ�UGJJ� @C�BPMNNCB�?JRMECRFCP��
UGRF�RUM� ����KMBCJQ��MLC�UGRF�
?L� GLRCPL?J�F?PB�BGQI	� @CGLE�
R?PECRRCB�?R�RFCQC�RUM�?PC?Q��
6FCL�?QICB�?@MSR�RFGQ��
"MKKMBMPCiQ� LBPCU�!?JJ� PCDSQCB�
RM�AMKKCLR�

THROUGHPORT
�WHICH�EFFECTIVELY�MEANS�
THAT� IT�CANNOT�BE� USED� IN� CONJUNCTION�
WITH�THE�"���� HARD� DRIVE�� 5HE�"���
�
WITH� ITS� INTERNAL� HARD�DISK�CONTROLLER
�
WILL� NOT�SUFFER�FROM�TH IS�PROBLEM
�
WHICH�MAY�EXPLAIN�$OMMODOREkS�
APPARENT� LACK�OF�CONCERN� OVER�
EXISTING�"����OWNERS�� "T�ANY�RATE
�
HARD�DRIVES� THAT�HAVE�A�THROUGHPORT
�
SUCH� AS�4UPRAkS� ���91
� ARE�
COMPATIBLE�WITH� THE�"����� /O�DOUBT

3FC�DGPQR�QFMRQ�MD�RFC�LCU� ����
 �
EP?GLW�@SR�LCTCPRFCJCQQ�UMPRF�NPGLRGLE�
?Q�RFCW�QFMU�MDD�GRQ�SLGOSC�BCQGEL

SOME�ENTERPRISING�HARD�DRIVE�DEALERS�
WILL� SOON� BE�OFFERING�PART�EXCHANGE�
DEALS�ON�"���S�FOR�COMPATIBLE�
DRIVES� AS�THE�$%�30.�DRIVE� SELLS� IN�
THE�ENORMOUS�QUANTITIES�WHICH� IT�
SURELY�MUST�

.3'$1�2'.6�23 12
5HE�"MIGA�4HOPPER�4HOW�IS�THE� 6,kS�
ONLY������"MIGA�EVENT�TH IS�YEAR�� *TkS�
ON� AT�8EMBLEY�FROM� .AY������
� AND

) �( � !-)'!�3(/00%2�a �)335%� ���a �-!9�����
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 KGE?�GL�RMUL�� LB�FCPC�?PC�RFC�$7"+42(5$�BCR?GJQ�

 JFD>�2ELMMBO�2ELT
I T kS�YOUR�CHANCE�TO� SEE�JU S T�HOW�
VIBRANT�THE�"MIGA�MARKET�REALLY� IS�

"S�WELL� AS�THE�EXCITING�NEW�"����
AND�THE� NEW�"����$%�30.� DRIVE

$OMMODORE�WILL� BE�DEMONSTRATING�
$%57�WITH� ITS�WEALTH�OF�NEW�
SOFTWARE�

42�&( -32
4TATESIDE�HARDWARE�GIANT�(71�WILL� BE�
THERE� TOO
� SHOWING�OFF� ITS� IMPRESSIVE�
RANGE�OF�HARD�DRIVES
� ACCELERATORS
�
SOUND� BOARDS�AND�GRAPHICS�CARDS�

4UPRA
� THE�OTHER�MAJOR�PLAYER� IN�
THE�PERIPHERAL� FIELD
� IS� TO�ATTEND�WITH�
ITS�FINE�ARRAY�OF�HIGH�QUALITY
� LOW�COST�
HARD� DRIVES
� MEMORY�EXPANSIONS�AND�
MODEMS�

1ROGRESSIVE�1ERIPHERALS�AND�
4OFTWARE�WILL� BE�THERE�TO� SHOW� ITS�
AMAZING�3AMBRANDT�GRAPHICS�
SYSTEM�� 3AMBRANDT
� AS� REVEALED�ON�
PAGE��
� COMBINES� HIGH� RESOLUTION� ����
BIT�COLOUR�WITH� DEDICATED� PROCESSING�
POWER�TO�PRODUCE�GRAPHICS�
CAPABILITIES�OF�UNDREAMT�OF�SPEED�
AND� POWER�

"�NUMBER�OF�OTHER�BIG�NAMES�
HAVE� ALSO�BOOKED�SPACE�ALREADY�
$HECKMATE� %IGITAL
� $ORTEX
� %IGITA

)I4OFT
� 1OWER
� 1RECISION
� 3OMBO

4ILICA
�854�AND�;ONE� ARE�JUS T�SOME�
OF�THOSE�WHO�WILL� BE� PRESENT�

"S�WELL� AS� ALL� O F�THIS
� THERE kLL� BE�
PLENTY�OF�OPPORTUNITY�TO� RUN� AWAY�WITH�
SOME�AMAZING�PRIZES�AND� LOADS�OF�
BARGAINS�� $HECK�OUT�OUR�FORM�ON�
PAGE� ���TO� SEE�HOW�YOU�CAN�WIN� A�
FREE�MEMORY�EXPANSION�

 -26$12�2'.6�/ -$+
5HE� INFAMOUS��D@>8��EJN<IJ�PANEL�
ARE� SWOTTING�UP�AT�THIS�VERY�MOMENT
�
PREPARING�TO�SOLVE�YOUR� PROBLEMS�� �
WEkLL� BE� HOLDING�QUESTION� AND�ANSWER�
SESSIONS�THROUGHOUT�THE� SHOW
� SO� IF�
YOUkVE�GOT�A� PROBLEM
� ANY�PROBLEM
�
BRING� IT�TO� US
� AND�WATCH� IT�DISAPPEAR�
IN� A� PUFF�OF� LOGIC�

5HERE�WILL� ALSO�BE�SEMINARS�
RUNNING�BY�PROMINENT�DEVELOPERSFOR�
YOU�TOO�� $OME� ALONG�AND� LEARN� HOW�
TO�GET�THE�MOST�OUT�OF�YOUR�HARD� AND�
SOFTWARE��5URN� TO� PAGE� ����TO� FIND�
OUT�EXACTLY�WHO� IS�GOING�TO�BE�THERE
�
AND�WHY�YOU� OUGHT�TO�BE�TOO�

1HONE�OUR�TICKET�HOTLINE�b�����
���� �����TO� BOOK�YOUR�PLACE� IN�
ADVANCE� AND� RECEIVE�A�FREE� SHOW�
GUIDE�

*NTERESTED� EXHIBITORS� SHOULD� CALL�
.IKE�+ENNINGS�ON�b�������������

3'.2$� -$6� ,(& �14,.412� 1 3$#

4 NCASJ?RGML�F?Q�@CCL�PGDC� GL�RFC�J?QR�DCU�KMLRFQ�
MTCP�RFC�CV?AR�QNCAGDGA?RGMLQ�MD�"MKKMBMPCiQ�
LCU�K?AFGLCQ��3F?R�?�LCU� P?LEC�MD�K?AFGLCQ�
GQ�NJ?LLCB�GQ�ACPR?GL�� @SR�CV?ARJW�UF?R�RFCW�?PC�

GQ�QMKCRFGLE�"MKKMBMPC�GQ�?R�N?GLQ�RM�ICCN�TCPW��
TCPW�OSGCR�

/EVERTHELESS
� A� LARGE�BODY�OF�RUMOURS�HAS�ESCAPED��
LEAKS�FROM�DEVELOPERS�WHO�HAVE�EARLY�ACCESS�TO�
PROTOTYPE�MACHINES�AND�ARE�BOUND� BY�/ON�%ISCLOSURE�
"GREEMENTS��EDUCATED�GUESSES�FROM� INDUSTRY�PUNDITS��
AND� LEAKS� FROM�$OMMODORE� ITSELF�

)ERE��D@>8�-?FGG<I�LOOKS� AT�THE�MOST�POPULAR�
PREDICTIONS�FOR�THE�NEW�"MIGA� RANGE
� AND�GIVES�EACH�OF�
THEM� A�PLAUSABILITY�RATING�OUT�OF�TEN�

^ �3FC� ���
5HE�MACHINE�FIRS T�REVEALED� IN��D@>8�-?FGG<I�ISSUE� ��
�
SAID�TO�BE�A� CUT�DOWN�VERSION�OF�THE�"�����5HE�MAIN�
DIFFERENCES�ARE�THE� LACK�O F�A�NUMERIC� KEYPAD� AND�ONLY�
���,�OF�3".�� *T�WAS� RUMOURED�THAT�THE�MACHINE�WOULD�
BE� PRICED� UNDER�_����AS�A�GAMES�MACHINE�TO �COMPETE�
WITH� THE� INCREASINGLY�POPULAR�CONSOLE�SYSTEMS�� /OW
� IT�
SEEMS�THA T�THESE�RUMOURS�WERE�CAUSED�BY�SOME�
CONFUSION�OVER�THE�"���
�WHICH� HAS�MANY�FEATURES� IN�
COMMON�
/J?SQ?@GJGRW�� �� �

3FC� ����/JSQ�
 �MLJW�HSQR�J?SLAFCB�@SR�?JPC?BW�
@CGLE�RFPC?RCLCB�@W�PSKMSPQ�MD�?L� ����/JSQ

^ �3FC� ����/JSQ
6NCONFIRMED� REPORTS�FROM�THE� 64"�SUGGEST�FURTHER�
ENHANCEMENTS�TO �THE�NEW�"�����5HESE� INCLUDE�THE�NEW�
&XTENDED�$HIP�4ET�AND�8ORKBENCH��
�AS�USED� IN�THE�
"����1LUS
� AND��.B�OF�3".� AS� STANDARD
�WITH� �.B�
DEVOTED�TO �$HIP�MEMORY�AND� �.B�TO�'AST��"LTHOUGH�THE�
MACHINE�WILL� USE�THE�USUAL� ������PROCESSOR
� TH IS�WILL�
BE�CLOCKED� AT�����.)Z
� NEARLY�DOUBLING�THE�SPEED�OF�
MOST�APPLICATIONS�

'INALLY
� IT�WILL� COME�WITH�$OMMODORE�S�NEW�HIGH�
DENSITY�FLOPPY�DRIVE
� PROVIDING�����.B�OF�STORAGE�SPACE��
"LTHOUGH�NOT�YET�ANNOUNCED
� THE�HIGH�DENSITY�DRIVE�HAS�
BEEN�FOUND� LURKING�IN� SOME�"�����MODELS�
/R?SQ?@GGGRW�� �� �

^ �3FC� ���
'IRST� REPORTED� IN��D@>8�-?FGG<I�ISSUE� ��
� THE�"���� IS�A�
MID�RANGE�"MIGA
� SUPPOSEDLY�COMING�WITH�A�.OTOROLA�
����� �PROCESSOR�AND����BIT�$%�QUALITY�SOUND��5HE�
MACHINE�WOULD� FILL� THE�CURRENT�GAP�BETWEEN�THE�"����
1LUS�AND�THE�HIGH�END�"�����MACHINES�
/J?SQ?@GJGRW�� �� �

^ �3FC� ����
5HIS� IS� ANOTHER�VERSION� OF�THE�"���� RURHOUR
� BILLED�AS�A�
SCALED�DOWN�VERSION�OF�THE�"�����AND�A� REPLACEMENT�
FOR�THE�AILING�"����
�WHICH�MANY�EXPECT�$OMMODORE�TO�
CEASE� PRODUCING�

8ITH�A�������PROCESSOR�CLOCKED� AT�����.)Z
� SPACE�
FOR�A�������MATHS�CO�PROCESSOR�AND�A�TRUE����BIT�
MEMORY�BUS
� THE�"�����WOULD�MAKE�AN�EXCELLENT�MID�
RANGE�MACHINE�TO �COMPETE�WITH� THE� LIKES�OF�THE�"PPLE�
.AC�AND�����1$�

5HE�"�����WILL� COME�WITH� �.B�OF�$HIP�3".�
	EXPANDABLE�TO ��.B
�AND� �.B�O F�'AST�3".�	EXPANDABLE�
TO ��.B�ON�THE�MOTHERBOARD
��"�FLICKER�FIXER�IS� BUILT�IN�

5HERE�WILL� BE� PLENTY�O F�EXPANSION� POSSIBILITIES
�
INCLUDING�AN�ACCELERATOR�SLOT
� A����BIT�4$4*�CONTROLLER�
AND�TWO����BIT�BUS�SLOTS�� *T�WILL�COME�WITH�EITHER�TWO�
HIGH�DENSITY�FLOPPY�DRIVES�OR�ONE�FLOPPY�AND�A� HARD�DRIVE��
/J?SQ?@GJGRW�� �� �

*GLE�MD�RFC� KGE?Q�
 �RFC� ������2MML�RM�@C�
BCNMQCB�@W�?������
@?QCB�UMPIQR?RGML�

^ �3FC� ����
0R�THE�"MIGA4TATION�� �5HIS� IS�THE�RUMOURED�TOP�O F�THE�
RANGE�"MIGA�BASED�AROUND�THE�POWERFUL� ������
PROCESSOR�AND�FIRS T�REPORTED� IN��D@>8�-?FGG<I�ISSUE� ���

5HE�"�����WILL� COME�WITH� THE�&NHANCED�$HIP�4ET
�
�.B�OF�$HIP�3".�AND�EITHER�� �OR��.B�OF�'AST�3".
�
EXPANDABLE� TO���.B�ON�THE�MOTHER�BOARD�

*T�WILL� ALSO�HAVE� ���BIT�$%�QUALITY�SOUND
� AND�A�
GRAPHICS�CARD�WITH�A�CO�PROCESSOR�PROVIDING�A�
����X�����PIXEL� DISPLAY�

5HIS�WILL� BE� IN�����COLOURS� FROM� A�PALETTE�O F������
MILLION�� THE�ADDITION�OF�EXTRA�VIDEO�3".�WILL� PROVIDE� A�FULL�
����� MILLION�COLOURS�AT�ONCE�
/J?SQ?@GJGRW�� �� �
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3GKC�F?Q�KMTCB�ML�QGLAC�RFC�
 �����?LB�����UCPC�NPMBSACB�� ?LB�
RFC�QSAACQQ�MD�RFCQC�KMBCJQ�F?Q�
EPC?RJW�CLF?LACB�"!,iQ� NPCQCLAC�
GL�RFC�AMKNSRCP�K?PICR�

!SR�RFC� PCJC?QC�MD�?�K?AFGLC�
UGRF� ?�������"/4�UGJJ� R?IC�?U?W�
RFC� ���� iQ�?LB����� iQ�K?PICR��
JC?TGLE�RFCK� DMP�BC?B� GL�RCPKQ�MD�
P?U�NMUCP�

3FC�OSCQRGML� GQ�� GQ�"!,�EMGLE�RM�
@CCD�SN�RFC��0��iQ�MP�HSQR� JC?TC�
RFCK�?R�RFCGP�NPCQCLR�QNCA��3FC�
KGB
P?LEC� KGE?Q�BCQCPTC�RM� @C�
CLF?LACB� GD�RFCW�?PC�RM�@C�R?ICL�
QCPGMSQJW� GL�RFC� @SQGLCQQ�QCARMP� GL�
RFC�LCVR�DCU�WC?PQ��6GRF� /"� NMUCP�
ML�RFC� GLAPC?QC� GL� @MRF�EP?NFGAQ�?LB�
"/4� QR?ICQ�� ?LB�RFCGP�NPGAC�BMGLE�?�
QIWBGTC�� ?�LCU� PCRFGLI� GQ�LCCBCB�

/CPF?NQ�?L� KGE?����� �
1CTGQGML� "� GQ� LCCBCB�UGRF�
 �� � � �� �� � � �� �NPMACQQMP�
AMK@GL?RGML�RM�NJ?AC� GR�HSQR�@CJMU�
RFC� ����iQ� NMUCP�
 �K?HMP� SNB?RC� GL�&%7� PCQMJSRGML�
?LB�AMJMSP� �RFC�'"2�AFGNQ�?PC� JGIC�?�
F?JDU?W�CDDMPR	�� K?W@C���@GR
NJ?LC�
���� �AMJMSPQ	� ?LB���
@GR�AMJMSP�
�������AMJMSP�N?JCRRC	� QCJCARGML�?Q�
MNNMQCB� RM����
��
@GR�2MSLB���AF?LLCJ�QRCPCM�
 LB�?� @SGJR
GL� F?PB�BGQI�AMLRPMJJCP�
JGIC�RFC����� iQ�
 JMLE�UGRF�QMKC�KGLMP�@SR�
GKNMPR?LR�RFGLEQ�QSAF�?Q�QN?AC�DMP�
��KCE�ML
@M?PB�KCKMPW� ���
@GR�UGRF�
?� �����	K?IGLE�GR�C?QW�RM�SNEP?BC�
UGRF�HSQR�RFC�AMQR�MD�RFC�AFGNQ�?LB�
RFC�KCKMPW�ML�CVGQRGLE�A?PBQ�CE�
&5/�'#���EMGLE�ML�RFC�CLB� GL�A?QC�
WMS� PSL�MSR�MD���
@GR�

3FCQC�CLF?LACKCLRQ�UMSJB�
MLAC�?E?GL� NJ?AC�RFC������ GL�RFC�
JC?ESC�MD�RFC� LCU�25& �����/"Q�� (�
?K�LMR� ILMAIGLE�RFC� KGE?� @SR�?Q� (�
Q?GB�
 � K@D<�DFM<J�FE�

,?PA� *CJJW�
#WDCB

*NDEED� IT�DOES���� AND� IT� LOOKS� AS�
THOUGH� SOME�OF�YOUR�SUGGESTIONS� ARE�
ALREADY�BEING� IMPLEMENTED� IF�THE�
NEWS�FEATURE�ON� PAGES� ��� AND� ���OF�
THE� ISSUE� IS� ANYTHING�TO�GO� BY�

*("*23 13�" 1#2
6FW�BMCQLiR�"MKKMBMPC�@PGLE�MSR�
RFC�*GAIQR?PR��� SNEP?BC�DMP�RFC�
 KGE?�� � � � �� � � �ML�?�A?PB�

(R�AMSJB� NSR�RFC� LCU�1.,� AFGN�
?LB�RFC�DSJJ� $"2� �GLAJSBGLE�RFC�
2SNCP� ELSQ	� ML� GR�?LB� F?TC�?�
QUGRAF�QRGAIGLE�MSR�?R�RFC�@?AI�RM�
RSPL� GR�ML�MP�MDD�� EGTGLE�?�RPSC�
AMKN?RG@GJGRW�UGRF� *GAIQR?PR�� ���
 �
SLJGIC�RFC�ASPPCLR� 1.,� QF?PCPQ�RF?R�
BMLiR � PC?JJW� JGTC� SN�RM�RFCGP�AJ?GKQ�

GD�?� /"� CKSJ?RMP�A?L� @C�NSR�ML� ?�
RGLW�A?PB� RF?R�DGRQ� GL� ?L� KGE?� �����
RFCL� GR�KSQR�@C�KSAF�C?QGCP�RM� NSR�
"MKKMBMPC�Q�MUL�AFGNQ�ML�?�A?PB�
DMP�RFC������

3FC�NPCQCLR�SNEP?BC�MNRGMLQ�
?T?GJ?@JC�RM�MULCPQ�MD�?JJ� ��� �
K?AFGLCQ�?PC�LMRFGLE�QFMPR�MD

BGQEP?ACDSJ��3M�SNEP?BC�RM�RFC�
ASPPCLR� ���� /JSQ�AMQRQ�]���DMP�RFC�
1.,� ?LB�K?LS?JQ��]��� DMP�RFC�LCU�
#CLGQC�AFGN�?LB� ?�QR?EECPGLE�]��� �
DMP�RFC�2SNCP� ELSQ�
 �UFGAF� GQL�R�
CTCL�?L�MDDGAG?J�MNRGML�

%MP�MULCPQ�MD����� KGE?� ���Q� GR�
GQ� F?PBJW�UMPRF�N?WGLE�RFC�@CQR�N?PR�
MD�]����RM�SNEP?BC�UFCL� RFCW�AMSJB�
@SW�?� @P?LB� LCU� ���� /JSQ�DMP�
KSAF�RFC�Q?KC� NPGAC�

(� A?LiR�FCJN�@SR�DCCJ� RF?R�UC�
MULCPQ�MD�MJBCP�K?AFGLCQ�F?TC�
QS@QGBGQCB� LCU�MULCPQ� @W�N?WGLE�
FGEFCP�NPGACQ� DMP�MSP�AMKNSRCPQ�
UFGJC�RFCW�UCPC�QRGJJ� GL� LCCB�MD�
QCPGMSQ� GKNPMTCKCLR�� 2RGJJ� @CRRCP�
K?AFGLCQ�A?L� LMU�@C�@MSEFR�DMP�
QS@QR?LRG?JJW� JCQQ�� ?JRFMSEF�UC�
BMLiR�ECR�?LW�@CLCDGR�DPMK�RFC�
BCTCJMNKCLRQ�UC�DSLBCB�

%MP� GLQR?LAC�� (� @MSEFR�?���� �
 KGE?������ GL�-MTCK@CP�?DRCP�
@CGLE�RMJB� @W�"MKKMBMPC�RF?R�RFC�
����� /JSQ�UMSJBL�R� @C� PCJC?QCB�
SLRGJ�2NPGLE��  �DCU�UCCIQ� J?RCP�RFC�
����� /JSQ�U?Q� PCJC?QCB�
SL?LLMSLACB� DMP�]��� JCQQ�RF?L� (�
F?B�N?GB�� $TCL� GD� ( iB� @MSEFR�MLC� (�
UMSJB� QRGJJ� F?TC�RM�N?W�]����DMP�RFC�
2SNCP� ELSQ�

 JRFMSEF�WMS�K?W�Q?W�RF?R�LM�
QMDRU?PC�ASPPCLRJW� PCOSGPCQ�?LW�MD�
RFC�$"2�RM� PSL�� GR�UMLiR�@C� JMLE�
@CDMPC� MULCPQ�MD�����K?AFGLCQ�?PC�
JCDR�MSR� GL� RFC�AMJB�� 'MU�KSAF�
QMDRU?PC� PCJC?QCB� RMB?W�UMPIQ�ML�?
����K?AFGLC�UGRF� ?L�MJB� LESQ�
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"�GOOD� POINT�ABOUT�THE� TRAP�DOOR�
UPGRADE�CARD� AND� ONE�WHICH� *� CAN�
SEE� NO�OBVIOUS� PROBLEMS�WITH�
.AYBE� SUCH� A�CARD�WILL� BE� MADE�
AVAILABLE� AT�SOME� POINT�BUT�WHO�CAN�
SAY �"S� FOR�$#.�S� ATTITUDE�ABOUT�
UPGRADES�� � *� AGREE� AGAIN�� � IT�DOES�
SEEM� TO�BE� SOMEWHAT�AMBIVALENT�
TOWARDS�EXISTING�OWNERS�
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�D@>8�-?FGG<I�DMP�QMKC�RGKC�?LB�
CLHMW� GR� GKKCLQCJW�� (� DGLB� GR�TCPW�
GLDMPK?RGTC�?LB�AMLEP?RSJ?RC�WMS�ML�
@CGLE�DGPQR�UGRF�KMQR�NPMBSARQ�

 R�RFC�KMKCLR� (� ?K�R?IGLE�
CV?KQ�GL�$LEJGQF�+GRCP?RSPC�?LB�
J?LES?EC�?Q�UCJJ�?Q�RWNGLE�AJ?QQCQ�� (�
NJ?L�RM�R?IC�?�AMSPQC� GL�#CQIRMN�
/S@JGQFGLE�J?RCP�RFGQ�WC?P�

"?L�WMS�NMQQG@JW� GLDMPK�KC�MD�RFC�
LCACQQ?PW�OS?JGDGA?RGMLQ�?LB�
CVNCPGCLAC�LCCBCB�RM�CLRCP�WMSP�JGLC�
MD�UMPI�� NCPF?NQ�QR?DD�UPGRGLE�MP�
PCTGCUGLE�

1� �)CLIGLQ�
!P?AILCJJ

?EM�QCCGLE�RFC�QRMPC�NPGAC� JGQR� DMP�?�
AMKNSRCP�QFMN�� 3FC�QFCJD�NPGAC�U?Q�
?@MSR�RFPCC�RGKCQ�?Q�KSAF�

+CR�KC�EGTC�WMS� ?L� CV?KNJC�� (�
PCACLRJW�@MSEFR�1FI;NFIK?���� �DMP�
]�� ��� �DPMK� ?L� GLBCNCLBCLR�
PCR?GJCP��3FGQ� GQ�]�� �AFC?NCP�RF?L�
#GEGR?�UMSJB� NPMTGBC� GR� DMP�
 � GPMLGA�
GQLiR � GR�

6FW�A?LiR� AMKN?LGCQ�EGTC�?�
BGQAMSLR� GD�QRSBCLRQ�@SW�BGPCAR�DPMK�
RFCK�� /PMMD�MD�QRSBCLR�QR?RSQ�AMSJB�
@C� DMSLB� GL�RFC�"MKKSLGRW�"F?PEC�
BGQAMSLR�ACPRGDGA?RCQ�RF?R�UC�?PC�
GQQSCB�UGRF�

(D�CBSA?RGML?J�CQR?@JGQFKCLRQ�
A?L�ECR�BGQAMSLR�
 �LMR� LCACQQ?PGJW�
DMP�@SJI�NSPAF?QCQ�
 �UFW�A?LiR�
QRSBCLRQ� GD�RFC� GRCK� GQ�EMGLE�RM�@C�
DMP� ?L� CBSA?RGML?J� SQC�

2GKML�&PGDDGRFQ�
+MLBML

*kM� AFRAID� THIS� IS� ONE�OF�THOSE�
ISSUES
� LIKE�THE� PLEA� LAST�MONTH� FOR�
COMPANIES� TO�OFFER�HIRE� PURCHASE�
SCHEMES
� THAT�CAN�ONLY�BE� RESOLVED�
BY� PUBLICITY�� )OPEFULLY�ADVERTISERS

4OME�WOULD� SAY�THE� SECRET�TO�
SECURING� A�CAREER� IN�JOURNALISM� IS�TO�
DEVELOP�A�CAPACITY�TO� CONSUME� LARGE�
AMOUNTS�OF�BEER�ON� A�DAILY�BASIS�

4O� IT�S � PROBABLY�JU S T�AS�WELL� THERE�
ARE� NO� FORMAL� QUALIFICATIONS�
NECESSARY��8HAT��D@>8�-?FGG<I�
WOULD� REQUIRE� THOUGH� IS� PROOF�O F�YOUR�
ABILITY�TO�WRITE� CLEARLY�AND�EFFECTIVELY��
"ND� THE�BEST�WAY�TO�GIVE� US� THIS� IS�TO�
SUBMIT�ARTICLES�WHICH�DEMONSTRATE� IT�

#UT�EVERY�MAGAZINE�HAS� ITS�OWN�
STYLE�OF�WRITING�AND� OURS�DEPENDS�ON�
$LARITY
� %EPTH� AND� #ALANCE�� 4O�JUST�
BEAR�THESE�WORDS� IN�MIND�WHEN�YOU�
SEND� US�SOME� SAMPLES�� �*F�WE� LIKE�
�EM
� WE�LL� PRINT� �EM�� � AND� PAY�YOU�TOO�

READING�THIS�MIGHT�BE�FIRS T�ON� THE�
BLOCK�TO�OFFER�STUDENT�DISCOUNTS�� *kM�
SURE� THEY�D� DO�GOOD� BUSINESS�

.EANWHILE
� HAVE�YOU� TRIED�
LOBBYING�YOUR�4TUDENT�S� 6NION �� � *�
KNOW�THAT�THEY�ONCE�MANAGED� TO� TIE�
UP�DISCOUNT� INSURANCE�DEALS�

1$ #$12��/ -$+2
 � DPGCLB�MD�KGLC� PCACLRJW�@MSEFR�
1FI;NFIK?�?LB�U?Q� IGLB�CLMSEF� RM�
JCR�KC�@MPPMU� GR�� '?TGLE�PC?B�
LMRFGLE�@SR�EMMB�RFGLEQ�?@MSR� GR�� (�
U?Q�BGQ?NNMGLRCB�RM�DGLB�RF?R�� DMP�
RFC�KMLCW�� GR�U?Q�TCPW�?TCP?EC�

G� AMSJB�LMR�SLBCPQR?LB� RFGQ�� ?Q�
?JJ� RFC� PCTGCUQ� P?TCB�ML�?@MSR� GR�
 �
RFCL� RFC� NCLLW�BPMNNCB�

&MGLE�@?AI�RFPMSEF�KW�@?AI�
LSK@CPQ�MD��D@>8�-?FGG<I
� (�
LMRGACB�RF?R�RFC� PCTGCUQ�MD�KMQR�
QMDRU?PC�QCCK�RM�?QQSKC�RF?R�UC�
?JJ� F?TC�F?PB�BPGTCQ�?LB�TCPW�OSGAI�
NPGLRCPQ�� LMR�RM�KCLRGML�T?QR�
?KMSLRQ�MD�KMLCW�RM�QN?PC�

 Q�?L�CV?KNJC�� MLC�MD�RFC�K?HMP�
NPM@JCKQ�UGRF�1FI;NFIK?��?LB�
NPM@?@JW�KMQR�MRFCP�UMPB�
NPMACQQMPQ	� GQ�RF?R�RFC�K?AFGLC�
fJMAIQ� SNg�UFCL� NPGLRGLE�QMKCRFGLE��
3FGQ�K?W�LMR� @C�?� NPM@JCK� GD�WMS�
F?TC�?�QR?RC
MD
RFC
?PR� J?QCP�MP���
�
NGL� NPGLRCP�� @SR�UGRF� ?�QGKNJC� �
NGL�
GRiQ�KMQR�?LLMWGLE�

3FC� NMGLR� (� ?K� RPWGLE�RM�ECR�
?APMQQ� GQ�RF?R�RFC� ?PRGAJCQ�LMU�
?NNC?PGLE�GL��D@>8�-?FGG<I�QCCK�
RM� @C�?GKCB�?R�RFC�UPMLE�JCTCJ� 
 �
FMU�?@MSR�@C?PGLE�GL�KGLB� RF?R�
KMQR�NCMNJC�UFM� ?PC�?RRCKNRGLE�RM�
SQC�RFCGP� KGE?� QCPGMSQJW�?PC�BMGLE�
QM�UGRFMSR�?AACJCP?RMP�@M?PBQ�� F?PB�
BPGTCQ�?LB� �,@�SNEP?BCQ�� F?TGLE�RM�
AMNC� GLQRC?B�UGRF�HSQR�RUM�BPGTCQ�
?LB� ?�KMLGRMP�

(D�QGLIGLE�RM�QSAF�BCNRFQ�MD�
PC?JGQK� GQ� @CWMLB�WMS�� RFCL� FMU

AMLRGLSCB�ML�N?EC� ��

'.6�#.� (�&$3�3.�61(3$�%.1� ,(& �2'.//$1�

". *(" �4)011&3� a �*446&� ��� a �.": � ��� � � � \ � +



k K K
AMLRGLSCB�DPMK�N?EC� ��

?@MSR� GLQRGE?RGLE�?� h1C?BCPQ� /?LCJi�
MD�PCTGCUCPQ�
 �WMS�F?TC�RFC�BCR?GJQ�
MD�UF?R�F?PBU?PC�QMDRU?PC�UC�F?TC�
DPMK�RFMQC�MD�SQ�UFM�F?TC� PCNJGCB�RM�
RFC�QSPTCWQ��UFW�LMR� NGAI�MSR�RUM�MP�
RFPCC� PC?BCPQ�?R� P?LBMK�RM�?BB�RFCGP�
AMKKCLRQ�
 �?DRCP�?JJ�� GD�FG
DG� ?LB�A?P�
K?E?XGLCQ�A?L�BM� GR�� (� QCC� LM�
PC?QML�UFW�?�QCPGMSQ�AMKNSRCP�
K?E?XGLC�A?L�R�

/CRCP�!PMMI�
2MSRFNMPR

3EADERS�1ANELS�EH ���� MMM
� *k LL�
HAVE�TO�GIVE� THAT�ONE� SOME�THOUGHT�
*N� THE�MEANTIME
� *k LL� HAVE�A�WORD�
WITH�OUR�CONTRIBUTORS� TO� BEAR�YOUR�
POINTS� IN�MIND�� *kM� SURE�THEY�RE�
AWARE�OF�THE� jB IASk� YOU� REFER�TO �BUT�
THAT�DOESNkT �MEAN�THEY�DONkT � NEED�
REMINDING�OF� IT�FROM� TIME�TO� TIME�� *�LL�
ALSO� PASS�YOUR� LETTER�ON� TO��D@>8�
�EJN<IJ�TO� HELP� SORT�OUT�YOUR� j LOCK�
UPk� PROBLEMS�

".,$�.-�#.6-
/JC?QC� DGLB�CLAJMQCB�KW�]����� �
AFCOSC� DMP����KMLRFQ�� QS@QAPGNRGML�
RM��D@>8�/?FGG<I�

(� RFGLI�WMSP�K?E?XGLC� GQ�
CVACJJCLR� GL�BC?JGLE�UGRF�?�T?PGCRW�MD�
QS@HCARQ�� 'MUCTCP� (� UMSJB� JGIC�RM�
QSEECQR�RF?R�KMPC�RSRMPG?JQ�ML�
 KGE?�!?QGA�UMSJB� @C�MD�EPC?R�
GLRCPCQR�RM�?� J?PEC�LSK@CP�MD�
PC?BCPQ�� (� F?TC�UF?R�AMSJB� @C�
BCQAPG@CB� ?Q�?�QK?RRCPGLE�MD�!?QGA��
GC� ?�@GR�?@MTC�@CEGLLCP�QR?EC� @SR�
LMR�CLMSEF� RM�UPGRC�D?GPJW�
AMKNJGA?RCB� NPMEP?KQ�� (� F?TC� GL�
KGLB�QMPRGLE�� ASPQMP� NMQGRGMLGLE�

%$$#! "*
3FC�*"2�/MUCP�!M?PB�
 �RFGQ� GQ�?L�
CVACJJCLR�BCTGAC�� ?LB�MTCP�RFC�
N?QR�AMSNJC�MD�WC?PQ� G� F?TC�
SNEP?BCB�RM�TCPQGML�� �� �RFCL�� ��� �
MD�RFC�QMDRU?PC�� *"2�F?Q�@CCL�
?BTCPRGQGLE�TCPQGML�� �� �MD�RFC�
QMDRU?PC� GL�WMSP�K?E?XGLC�QGLAC�
RFC�-MTCK@CP� GQQSC��GC� GL�.ARM@CP�
����	�� 'MUCTCP�PCOSCQRQ�DMP�RFC�
LCU�QMDRU?PC�F?TC�@PMSEFR�LM�
PCNJW�DPMK�$LEJ?LB�� ?LB�RFC�
PCQNMLQC�DPMK�RFC� JMA?J� GKNMPRCP�
RF?R�RFGQ� GQ� fT?NMSP�U?PCg� 
 � (�
AMSJB�SLBCPQR?LB� GR� GD�RFC�
?BTCPRGQCP�UGRFBPCU�FGQ�
?BTCPRGQGLE�?DRCP�?�KMLRF�UFCL�
RFCW�AMSJB�LMR�QSNNJW� RFC�EMMBQ��
@SR� GR�F?Q� @CCL�RFCPC�DMP�RFC�N?QR�
DGTC�KMLRFQ�

,GIC�2GKNQML�
6F?J?L�

 SQRP?JG?

1ITY�ABOUT�THE�CRICKET�AS�WELL
� EH�
.IKE � 4ORRY���� ,$4kS�7��SOFTWARE�
IS� READILY�AVAILABLE�OVER�HERE��5RY�
#ITCON� %EVICES�AT���
� #EWICK�3D
�
(ATESHEAD
� 5YNE���8EAR�/&�� *34�
*F�ANY�OTHER�READERS� HAVE�DOUBTS�
ABOUT�HARDWARE� OR�SOFTWARE� HYPE�
THEN� LET�US� KNOW�AT�
j8ATCH� IT��
��D@>8�-?FGG<I

��
� .ONMOUTH� 4T
� #ATH� #"�� �#8�

@SDDCP�� ?PRGDGAG?J� GLRCJJGECLAC�CRA�
,W�AMKNJ?GLR�UGRF�RFC� KGE?� GQ�

RF?R�RFC�UFMJC� GLBSQRPW�QCCKQ�
EC?PCB�RM�K?IC�MULCPQ�@SW� PC?BW

K?BC�NPMEP?KQ��3FCPCiQ�LMR�CLMSEF�
CLAMSP?ECKCLR�DMP� KGE?�MULCPQ�RM�
JC?PL� NPMEP?KKGLE�DMP�RFCKQCJTCQ�

(� F?TC� @MSEFR�QCTCP?J� @MMIQ�
UFGAF�?PC�DGLC�DMP�EP?NFGAQ� @SR�D?GPJW�
SQCJCQQ�DMP�SRGJGRW�NPMEP?KKGLE�� 8MS�
AMSJB� PCBPCQQ�RFGQ�@?J?LAC�NCPF?NQ�
UGRF�?L�ML
EMGLE�RSRMPG?J�QR?PRGLE�
UGRF� ?�B?R?@?QC� GLAJSBGLE�APC?RGML��
TGCU�� QMPR�� QC?PAF�� NPGLR�CRA��
DMJJMUGLE�SN�UGRF�QMKC�?NNJGA?RGML�
NPMEP?KQ�QSAF� ?Q�QCJCARGML��
NPM@?@GJGRW�?LB� ?PRGDGAG?J�
GLRCJJGECLAC�

3FCPC�UGJJ� @C�AMKNJ?GLRQ�DPMK�
CVNCPRQ� RF?R�QSAF�?PRGAJCQ�?PC�
@CLC?RF� RFCK�� @SR�RFCW�?PC�?JPC?BW�
A?RCPCB�DMP�� (L�RFC�K?GL� (� UMSJB�Q?W�
RF?R�RFC�K?HMPGRW�MD�WMSP�PC?BCPQ�?PC�
LMR�CVNCPRQ�� BM�LMR�F?TC� @MRRMKJCQQ�
NMAICRQ�?LB�UGJJ�UCJAMKC�RFC�
AF?LAC�RM�DSPRFCP�RFCGP� ILMUJCBEC�
UGRFMSR�KMPC�CVNCLQC�

8MSP�RFMSEFRQ� GL�RFGQ�K?RRCP�UGJJ�
@C�?NNPCAG?RCB�

6�$T?LQ�
$KQUMPRF�� '?LRQ

*� CAN�ONLY�OFFER�THA T�WEkRE�ALWAYS�
RUNNING�SERIES�ON� PROGRAMMING�AND�
"MIGA%04�� IN� FACT�WE�JU S T�FINISHED� A�
LONG�SERIES�ON� #ASIC� IN� %ECEMBER�

8E� ALSO� HAVE� NEW�ONES� IN�THE�
PIPELINE�� �NEXT�MONTH� FOR� INSTANCE�
WE�RE�STARTING�A�SERIES�ON� ARTIFICIAL�
INTELLIGENCE�� � INCLUDING�HOW�TO�
PROGRAM� A� NEURAL� NETWORK� IN�".04��
#UT�POINT�TAKEN� AND� BE� PREPARED� FOR�
MORE� TUTORIALS�GALORE�

/+ (-�! 338
(� RPGCB�K?IGLE�N?LA?ICQ�UGRF�RFC�
"#
1.,�BPGTC� GL�KW�"#35�

4LDMPRSL?RCJW� J?QCP�@C?KQ�BML�R�
QCCK� RM�?EPCC�UGRF� @?RRCP�� (� A?L�
J?SEF�?@MSR� GR�LMU�

,?PI�2KGRF�
+GTCPNMMJ

*� HAD� A�SIM ILAR�PROBLEM� USING�MY�DISK�
DRIVE� AS� A� TOASTER�� "NY�READERS�WHO�
CAN� HELP�EITHER�OF�US� SHOULD� SEND�
THEIR�ADVICE� TO� j"LL� MACHINES�SHOULD�
MULTI�TASK�
�"MIGA� 4HOPPER
� ��
�
.ONMOUTH� 4T
� #ATH
� #"���#8

 �"8!.1&�61(3$2���
(� ?K� ?� PCESJ?P�NSPAF?QCP�MD��/�?LB�
ECR�?�EPC?R�BC?J�MD� GLDMPK?RGML�
?@MSR�SQGLE�RFC� KGE?� ?LB� NPMBSARQ�
?T?GJ?@JC�

 �K?HMP�NPM@JCK� (� F?TC� GQ�RF?R� (�
?K�SQS?JJW�QM�RMR?JJW�CLEPMQQCB� @W�
RFC�CBGRMPG?J� N?ECQ�RF?R� (� QIGN�MTCP�
RFC�?BTCPRGQGLE�RF?R� GQ�BGQAPCRCJW�
GLRCPQNCPQCB�UGRFGL� GR�� 3FC�L?RSPC�MD�
KW�NPM@JCK� GQ�RF?R� (� QCCK� SL?@JC�RM�
RP?LQDCP�?JJ� RFC�B?R?� DPMK�K?E?XGLC�
RM�@P?GL�UGRFGL�?� NCPGMB� MD�?�KMLRF�
GC�@CDMPC�RFC�LCVR� GQQSC�AMKCQ�MSR�

3FGQ�QGRS?RGML� GQ� DSPRFCP�
AMKNMSLBCB�UFCL� (� ?K�QCBSACB� @W�
RFC� JSPC�MD�?� SQCDSJ� SRGJGRW�ML�RFC

AMTCPBGQI�MD��D@>8�"FID8K�?LB�CLB�
SN�F?TGLE�RM� PC?B� RF?R�K?E?XGLC�?Q�
UCJJ�� .@TGMSQJW�� RFGQ�BMCQ�LMR�R?IC�
?Q� JMLE�@CA?SQC� (� F?TC�?�ACPC@P?J�
E?KC�DGJRCP�SRGJGRW��"&%4	�UPGRRCL� GL�
"�UFGAF� (� BCTCJMNCB�RUCLRW�WC?PQ�
?EM�ML�?L� R?PG� �����

#M�WMS�RFGLI�RF?R� GR�UMSJB� @C�
NMQQG@JC�RM�BCTCJMN�?L�MNRM
B?R?�
CVAF?LEC�QWQRCK� @?QCB� ML�
GLRCPJC?TCB�KCKMPW�� �DSPRFCP�
CLF?LACKCLR�AMSJB�@C�RM� GLAPC?QC�
RFC� @?SB� P?RC�ML�RFC�$WC�RM��� �
FMSPQ�B?W�� 'MU�?@MSR�KSJRGNJCVGLE�
RFC�$WC�?LB� PC?BGLE�RUM�N?ECQ�?R�
MLAC�

 �RMR?JJW�MPGEGL?J� ?NNPM?AF� RM�
RFC�NPM@JCK�UMSJB� @C�RM� PCBSAC�RFC�
TMJSKC�MD�B?R?� PCOSGPGLE�RP?LQDCP��
'MU�?@MSR�?�K?E?XGLC�MD�Q?W�� ��� �
N?ECQ�UGRF� LM�AMJMSP�CBGRMPG?J�MP�
?BTCPRGQGLE�N?ECQ�QCJJGLE�DMP���N�� (�
F?TC� PCRSPLCB�K?LW�MD�WMSP�PC?BCP�
OSCQRGMLL?GPCQ� @SR�RFGQ� LCTCP�QCCKQ�
RM�@C�?L�MNRGML�� LW�QSEECQRGMLQ�
UMSJB�@C�?NNPCAG?RCB�DPMK�
WMSPQCJTCQ�MP�WMSP�PC?BCPQ�

#CPWAI�+?UPCLAC�
*CLR

&RR���� YES�%ERYCK�� *� THINK� IT kS� PROBABLY�
MORE� REALISTIC�TO �BUILD�YOURSELF�AN� OFF�
LINE�0$3�SCANNER�WITH�DIRECT�NEURAL�
HOOK�UPS�WHICH� YOU� CAN� USE�WHILE�
YOU�RE� ASLEEP�THAN�EXPECT�TO� SEE�A�
���� PAGE�MAGAZINE
�WITH� NO�
ADVERTISING
� SELLING�FOR���P��5HANKS�
FOR�THE� IDEA�THOUGH�� � *� LIKE�YOUR�STYIE�

2" --$1�1(5 +2
(L�RFC�,?PAF�CBGRGML�MD��D@>8�
/?FGG<I�WMS�A?PPGCB�?� PCTGCU�
PCJ?RGLE�RM�F?LB�QA?LLCPQ�UPGRRCL� @W�
)CDD�6?JICP�

3FC�?PRGAJC�AJ?GKQ�RF?R�RFC�,
�
���� GQ� SQCB�@W�?JJ� RFC� PGT?J� QA?LLCP�
K?LSD?ARSPCPQ�?LB� GKNJGCQ�RF?R�RFC�
,
����/JSQ� NPMBSACQ�@CRRCP� PCQSJRQ�

6C�UGQF�RM�NMGLR�MSR�RF?R�RFGQ� GQ�
RMR?JJW� GLAMPPCAR�QGLAC�RFC�Q?KC�
QA?L�FC?B�� RFC�QM�A?JJCB�,
��� �
/JSQ� GQ� SQCB�@W�/?LB??J�� $TCQF?K�
,GAPMQ�?LB�#?RCJ�

3FC�, 
����/JSQ�QA?LLCP�FC?B��
UFGAF� GQ�K?LSD?ARSPCB� @W�,?PQRCI��
F?Q� @CCL� GL�CVGQRCLAC�QGLAC�)SJW�
���� �?LB� F?Q� @CCL�?T?GJ?@JC�RM�8CC�
GRQ�ASQRMKCPQ�� GLAJSBGLE�MSPQCJTCQ��
QGLAC�RF?R�B?RC�

3FC� PC?QML�RF?R� GR� GQ� A?JJCB�?�
��� �/JSQ� GQ�RM�BGDDCPCLRG?RC�RFC�
QMDRU?PC� @SLBJCB�UGRF�RFC�/"�
TCPQGML�� RFGQ�� MD�AMSPQC�� F?Q�LM�
PCJCT?LAC�UF?RQMCTCP�RM� KGE?�
SQCPQ��6C�A?L�MLJW�AMLAJSBC�RF?R�
RFC�QA?L� FC?B�RF?R�U?Q� @CGLE�SQCB�
?Q�?�AMKN?PGQML�U?Q� GKNPMNCPJW�QCR�
SN�� MP�RF?R� GR�U?Q�?�TCPW�C?PJW�MP�
D?SJRW�KMBCJ�

%SPRFCPKMPC�� RFC�?PRGAJC�AJ?GKQ�
RF?R�RFC� /?LB??J� #??R?QA?L�
NPMDCQQGML?J� QMDRU?PC�U?Q�LMR�
JGACLQCB� @CA?SQC�UF?R�U?Q�U?LRCB�
U?Q� fQMKCRFGLE�UGRF�KMPC�
DC?RSPCQg�� 3FC� PC?J� PC?QML�RF?R�RFC�
QMDRU?PC�U?Q� LMR� JGACLQCB�U?Q�
NMJGRGA?J�� (LBCCB�MSP�QA?LLCP�
QMDRU?PC�?LB�F?PBU?PC� GQ� JGACLQCB

(%� .-+8� (�# �
1$ +(2$#���

".-3(-4(-&�.41�
2$1($2�.%�' -#8�
3(/2�!1(-&(-&�8.4�
3'$�!$-$%(32�.%�
'(-#2(&'3���

(� F?TC�?�2R?P�+"����AMJMSP� h�
NPGLRCP�UFGAF� (�SQC�UGRF�'@E;NFI;J
���8CQ� (� ILMU�CTCPWMLC�F?PNQ�ML�
?@MSR�'@E;NFI;J�@CGLE�QJMU�?LB�
?PAF?GA�@SR� (�MLJW�LCCB�?�UMPB�
NPMACQQMP�DMP�RFC�MBB� JCRRCP�MP�
PCNMPR�QM�GRQ�BMCQ�KC�DGLC�

 LWU?W�RM�RFC�NMGLR��'@E;NFI;J�
BMCQ�LMR�?JJMU�CK@CBBCB�
AMKK?LBQ��2M�� RM�SQC�RFC� GL
@SGJR�
DMLRQ�?LB�QRWJCQ�MD�KW�NPGLRCP�SQGLE�
RFC�#(/�QUGRAFCQ�?LB�AMK@GLC�
AMJMSPQ�� QRWJCQ�?LB�DMLRQ�U?Q�?�
LGEFRK?PC�� (R�KC?LR� PSLLGLE�RFC�
N?NCP�RFPMSEF�RFC�NPGLRCP�KMPC�RF?L�
MLAC�?DRCP�?JRCPGLE�?LB�BCJCRGLE�
RCVR�

3FCL�MLC�B?W�UGRF�LMRFGLE�
@CRRCP�RM�BM� (� PC?B�RFC�NPGLRCP�
K?LS?J�?LB�ESCQQ�UF?R��3F?R�Q�
PGEFR��3FC�2R?P�NPGLRCP�BMCQ�?JJMU�
WMS�RM�QCLB� AMKK?LBQ�RM� GR�
RFPMSEF� RFC�UMPB�NPMACQQMP�CTCL� GD�
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'ITTING�5RACEY�TO�YOUR�MOUSE� IS�
SUCH� A�SIMPLE�TASK�THAT�EVEN�YOUR�
GRANDMOTHER�COULD�DO� IT�WITH� ONE�ARM�
TIED�BEHIND� HER�BACK�� 4UPPLIED�WITH�
YOUR�5RACEY� IS� A�SET�OF�VELCRO�PADS�
WHICH� ARE� USED�TO� STICK�5RACEY�TO�THE�
SIDE�OF�YOUR�MOUSE�WHILST�STILL�
ALLOWING�YOU�TO� REMOVE� IT�BETWEEN�
SESSIONS�WITH� �*8@EK�� *F�YOUkRE� RIGHT��
HANDED
� THEN�STICK�5RACEY�ON�THE�
LEFT�HAND�SIDE�OF�YOUR�MOUSE�� *F�
YOU�RE� LEFT�HANDED
� THEN�YOU�LL�
PROBABLY�WANT�TO �ATTACH�5RACEY�TO�THE�
OPPOSITE�SIDE�OF�YOUR�MOUSE�

#EFORE�YOU� CAN� START�TRACING�
AWAY
� YOU�MUST�FIRS T�ALTER�THE�
SENSITIVITY�OF�YOUR�MOUSE� POINTER�
USING�THE� 1REFERENCES� PROGRAM�ON�
YOUR�8ORKBENCH�

*F�YOUkVE�GOT�A�����BASED�"MIGA
�
THEN� BOOT�UP�THE�1REFERENCES�
PROGRAM� j*NPUTk� AND� SELECT�A�MOUSE�
SPEED�SETTING�OF� j� k �� 'OR�����BASED�
"MIGAS
� YOUkLL� FIND�THE�NECESSARY�
SETTING� IN� THE� FIRS T�SCREEN� OF�THE�MAIN�
1REFERENCES� PROGRAM�� &ITHER�WAY
� THIS�
SHOULD� RESULT� IN� A�MUCH� SLOWER�
MOUSE� POINTER�

0NCE�ALL� TH IS � IS� DONE
� YOUR�5RACEY

WILL� HAVE�BEEN�SUCCESSFULLY� INSTALLED�
	NOW�THAT�D IDN �T�HURT�A�BIT
� DID� IT 
��
/OW� LE TkS�GET�DOWN�TO� SOME�SERIOUS�
TRACING���

��� )EREkS�THE� IMAGE�THAT�WEkRE�GOING�
TO�TRACE� IN� ALL� ITS� BEAUTY�� #EFORE�YOU�
START�TRACING�THOUGH
� I T kS� IMPORTANT�TO�
ENSURE�THAT�THE� IMAGE�WILL� F IT �ON� TO�
YOUR�COMPUTER�SCREEN��5O�DO�THIS
�
BOOT�UP�YOUR�PAINT�PACKAGE� 	WEkLL�
ASSUME�YOUkRE�USING��<CLO<�*8@EK�
FROM� NOW�ON
�AND�MOVE�THE�MOUSE�
POINTER�SO�THAT� IT�S ITS� IN� THE�CENTRE�OF�
THE� SCREEN�

/OW�PICK�UP�YOUR�MOUSE�AND�
PLACE� IT �ON� TO �THE� IMAGE�WHICH�YOU�
INTEND�TO�TRACE� SO�THAT�5RACEYkS�
CROSSHAIRS�ARE� IN� THE�CENTRE�OF�THE�
IMAGE�� /OW�MOVE�THE�MOUSE�ACROSS�
TO�THE�FAR� RIGHT�OF�THE� IMAGE�AND�THEN�
TO� THE� FAR� LEFT�� %OES� IT�FIT � *F�SO
� THEN�
DO�A�SIM ILAR�CHECK�FOR�THE�VERTICAL�
HEIGHT�OF�THE� IMAGE�

*F�THE� IMAGE�DOESNkT �FIT
� THEN� YOU�
COULD� TRY�REDUCING�THE� IMAGE� USING�A�
PHOTOCOPIER�� .OST� PUBLIC� LIBRARIES�
HAVE� PHOTOCOPIERS� THESE�DAYS
� SO�
THERE kS�NO�EXCUSE�FOR�GIVING�UP�AT�
TH IS� EARLY�STAGE�

��� 5RACING� IN� A�COMPLEX� IMAGE� LIKE�
THE� PHOTOGRAPH�OF�%IANA�5AYLOR
� OUR�
LAYOUT�SUB
� 	8CC�=8E�D8@C�KF� K?<�LJL8C�
8;;I<JJ
� 9LK�J?<�;F<J�?8M<�8�I8K?<I�
C8I><�9FP=I@<E;�� ��;�
� IS� A� REAL� TES T�OF�
ANYONEkS�ARTISTIC�TALENTS�� SO� IT kS�
ALWAYS�BEST�TO � START�BY�GETTING�THE�
GENERAL� SHAPE�FIRST�� 4O
� BEFORE�YOU�
EVEN�START�TO �THINK�ABOUT�ADDING�
DETAIL
� I T kS� A�GOOD� IDEA�TO�TRACE

AROUND�THE�BOUNDARIES�OF�THE�
IMAGE�TO� FORM� AN� OUTLINE�

0NCE�YOU�VE�GOT�YOUR�
OUTLINE
� ADDING�DETAILS�WILL�
BECOME�CONSIDERABLY�EASIER�

(ETTING�USED�TO�5RACEY�CAN�
TAKE�SOME�TIME� BUT�YOUkLL� FIND�
THINGS�A� LOT�EASIER� IF�YOU�FOLLOW�A�
COUPLE�OF�VERY�SIMPLE� RULES��
"LWAYS� KEEP�THE�MOUSE� IN�
CONTACT�WITH� THE� IMAGE�WHEN�
TRACING�AND�TRY�TO � KEEP�THE�
MOUSE�POINTING�DIRECTLY�FORWARDS�
AT�ALL� TIMES�� *F�YOU� DONkT
� YOUR�

TRACED� IMAGE�WILL� COME�OUT�
LOOKING�A� BIT�STRANGE�TO�SAY�THE�
LEAST�� "�STEADY�HAND�WOULD� COME�

IN� HANDY�TOO�

��� 0NCE�WEkVE�GOT�OUR�BASIC�OUTLINE
�
WE�CAN� START�TO�ADD� IN� SOME�DETAIL��
0NCE� AGAIN� THOUGH
� DON�T�TRY�TO �BE�
TOO� ADVENTUROUS�� �AS� LONG�AS�THE�
IMAGE� IS� RECOGNISABLE� AND�YOU� CAN�
SEE�WHAT�GOES�WHERE
� THEN�TH IS� IS�
GOOD�ENOUGH��0NCE� TH IS� IS�
COMPLETED
� YOU�CAN� ADD� IN�MORE�
MINUTE�DETAIL� BY�EYE�

��� 5HE�OUTLINE� IS� THERE�� �ALL� THAT�NOW�
REMAINS� IS� TO� START� ADDING�COLOUR��"T�
TH IS� STAGE�WEkRE� NOT�TOO�FUSSED�
ABOUT�SUCH�THINGS� AS�SHADING
� SO�
JU S T�ADD� IN� BASIC�COLOUR�USING�
�*8@EK[S� j'LOODk� TOOL�

0NCE�ALL� THE� INDIVIDUAL� SECTIONS�
HAVE�BEEN�COLOURED� IN
�YOU�LL� HAVE� A�
SORT�O F�h POSTERISED�� VERSION� OF�THE�
FINAL� IMAGE�� *F�YOU�VE�GOT�A� LOT�OF�
FRAMES�TO�DRAW
� YOU� COULD�QUITE�
EASILY�STOP�HERE
� BUT�YOUR�ANIMATION�
WILL� LOOK� RATHER�FLAT
� SO� IT kS�TIME�TO�
START�ADDING� IN� THE� REAL� DETAIL���

��� /OW�FOR�THE� TIME�CONSUMING�BIT�
THA T�UNFORTUNATELY� REQUIRES�JUS T�A�
LITTLE� BIT�O F�ARTISTIC� TALENT��"S�YOU� CAN�
SEE
�WE�VE�MADE�OUR�TRACED� IMAGE�
LOOK� RATHER�MORE�HUMAN� BY�ADDING� IN�
A�BIT�O F�SUBTLE� SHADING�TO�BREAK�UP�
WHAT�WAS�A� RATHER�FLA T� IMAGE�

$OMPLETING�A�SINGLE� FRAME�FOR�
YOUR�ANIMATION�WILL� TAKE�TIME
� SO�
DONkT �GIVE� UP�AFTER�THE� SECOND�OR�
THIRD�� +UST�THINK
� ONCE� ALL� YOUR�FRAMES�
ARE�DRAWN
� YOUkLL� HAVE� AN� ANIMATION�
TO�BE� PROUD�OF�� 'OR�MORE�TIPS
� SEE�
OUR�FEATURE�ON� PAGE��� ���� D
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0NE� AREA�TO�WHICH�THE�"MIGA� IS�
PARTICULARLY�WELL� SUITED� IS� THAT�OF�
ANIMATION�� 5HANKS�TO �THE�"MIGA�S�
POWERFUL� GRAPHICS�HARDWARE� AND� ITS�
ULTRA�FAST�BLITTER�CHIP�WHICH� ALLOWS�
LARGE�SECTIONS�OF�SCREEN�TO�BE�MOVED�
AROUND� ALMOST� INSTANTANEOUSLY
�
ANIMATORS�WORLDWIDE� HAVE�TAKEN�THE�
"MIGA�ON� BOARD�

$OMPUTERS�SUCH� AS�THE�"MIGA�
ARE� BEING�USED� INCREASINGLY�MORE� FOR�
PROFESSIONAL� ANIMATION� IN� FILMS� AND�
CARTOONS�� -ITTLE�MORE� THAN� A�FEW�
YEARS� BACK
� ANIMATORS� HAD�TO�DRAW�
AND�THEN� PAINT�EVERY�FRAME� BY�HAND��
)OWEVER
� SINCE�THE�ADVENT�OF�
POWERFUL� COMPUTER�SYSTEMS�BOASTING�
VERY�FAST�AND� COLOURFUL� HIGH�RESOLUTION�
SCREEN�DISPLAYS
� ANIMATORS� HAVE�
SWAPPED� THEIR�PAINT�BRUSHES�FOR�THE�
MOUSE�AND�TOUCH�TABLET�

&VEN� SUCH�GREAT�NAMES�AS�THE�
8ALT�%ISNEY�4TUDIOS� IN� THE�64"�USE�
"MIGAS�EXTENSIVELY�FOR�TRAINING�
PURPOSES�� 5HERE� HAVE� ALSO� BEEN�
MANY�EXAMPLES�OF�THE�"MIGA� BEING�
USED� IN� BLOCKBUSTER�FEATURE� FILMS��
5AKE�,F9F�FG��
� FOR�EXAMPLE��5HE�
"MIGA�WAS�USED� ALMOST�EXCLUSIVELY�
TO �PRODUCE�THE� COMPUTERISED�FACE�OF�
j/UKEk� LORD� ,ANE
� A�DRUG�CRAZED� KILLER�
WHOSE� BRAIN�WAS� IMPLANTED� INTO� A�
DEADLY� ROBOT�

5HE� ANIMATION� OF�,ANEkS�
COMPUTERISED�FACE� IN� ,F9F�FG�� �WAS�
PRODUCED�ON� AN�"MIGA� RUNNING

-:LCGK����AND� THERE� ARE�MANY�
OTHER�SEQUENCES� IN� THE� FILM �WHICH�
WERE�ONLY�MADE� POSSIBLE�THANKS� TO�
THE�"MIGA�

 ,(& �,.5($2
5HE� KIND� OF�COMPLEX�ANIMATIONS�
WHICH�WE�SEE� IN� CARTOONS� AND�
FEATURE�FILMS�TAKE�MANY
� MANY�MAN�
HOURS� TO� PRODUCE
� BUT� IT� IS� POSSIBLE�
TO �ACHIEVE� SIM ILAR�RESULTS�ON�YOUR�
"MIGA� IN� A�FRACTION� OF�THE�TIME�
#ETTER�STILL
� YOU� DONkT �EVEN� HAVE�TO�
BE� A� PARTICULARLY�TALENTED� ARTIST�TO�
PRODUCE�SOME�QUITE� ACCEPTABLE�
RESULTS��8ITH� A� LITTLE� BIT�O F�KNOW�HOW�
AND� A�FEW�TRICKS�OF�THE� TRADE�TUCKED�
UP�YOUR�SLEEVE
� YOU�TOO�COULD�WELL� BE

THE� NEXT�&RIC�4CHWARTZ�
4O�WHAT�DO�YOU� NEED� TO�GET�

STARTED �8ELL
� AN�"MIGA�EQUIPPED�
WITH� SOME� EXTRA� 3".�WOULD� CERTAINLY�
BE� A�GOOD� PLACE�TO�START��8HILST�YOU�
CAN� PRODUCE� ANIMATIONS� ON� A�
MACHINE�WITH�JU S T�A�MEGABYTE� OF�
MEMORY
� YOU�LL� SOON�START�TO� FEEL�
RATHER�HELD�BACK�AND�YOUkLL� ALMOST�
CERTAINLY�RUN� OUT�OF�MEMORY�ONCE�YOU�
START�TO�WORK�ON� LARGER�PROJECTS�� *F�YOU�
CAN� AFFORD� IT
� THEN� TREAT�YOURSELF�TO�AT�
LEAST��.B�OF�EXTRA� 3".�� 5HIS�WILL�
GIVE�YOU� A�MUCH� MORE� USABLE�
SYSTEM�

"�HARD� DRIVE� IS� ALSO�A�WORTHWHILE
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INVESTMENT�� #ECAUSE�YOU�LL� BE�
WORKING�WITH� A� LARGE� NUMBER�OF�
INDIVIDUAL� FRAMES
� STORING�ALL� THESE�
FILES�ON� TO� FLOPPY�DISK�WILL� SOON�
BECOME�VERY� LABORIOUS�� /OT�ONLY�THAT
�
BUT�ANIMATION� FILES� CAN� BE� RATHER�
LARGE
� SO� THE� FASTER�SPEED�OF�
OPERATION�WHICH�A� HARD� DRIVE�OFFERS�
CAN� SAVE�YOU� A� LOT�O F�TIME
� TIME�
WHICH�WOULD� HAVE�PREVIOUSLY�BEEN�
WASTED�WAITING�FOR�YOUR�DISKDRIVE�TO�
LOAD� A�FILE�

#1 6(-&�%1 ,$2
*N� THE�WORLD� OF�PROFESSIONAL�
ANIMATION
� EACH�AND� EVERY�FRAME�THAT�
MAKES�UP�THE� ANIMATION� MUST�BE�
DRAWN� AND�THEN� PAINSTAKINGLY�PAINTED�
BY�HAND�

5HESE�DAYS�MOST�ANIMATORS� USE�
COMPUTERS�BUT�THE� TECHNIQUES�
INVOLVED� HAVE� REMAINED� RELATIVELY�
UNCHANGED�� 'OR�EVERY�SECOND�OF�
ANIMATION
� THE�ANIMATOR�MUST�DRAW�
��� INDIVIDUAL� FRAMES��5ECHNICALLY����
FRAMES� 	OR����FOR�/54$�TELEVISION�
SYSTEMS
� ARE� NEEDED� FOR�EVERY�
SECOND�OF�MOTION
� BUT�THIS� IS� CUT� IN�
HALF�USING�A� TECHNIQUE�CALLED� j'RAME�
%OUBLING�� WHEREBY�EACH�FRAME� IS�
PLAYED�TWICE� BEFORE�MOVING�ON�TO�THE�
NEXT�ONE�

"S�YOU� CAN� PROBABLY�ALREADY�START�
TO�APPRECIATE
� DRAWING�ALL� THE� FRAMES�
REQUIRED� FOR�EVEN� A� SHORT�ANIMATION�
SEQUENCE�CAN�TAKE�A�VERY� LONG�TIME��
"FTER�ALL
� IF���� FRAMES�ARE� NEEDED�FOR�
EVERY�SECOND�OF�MOTION
� YOUkD� NEED�
����FRAMES�FOR�JU S T� ��� SECONDS�OF�
ANIMATION�� 5HAT�AMOUNTS� TO�A� LOT�OF�
DRAWING�

5HERE� ARE�WAYS�OF�CUTTING�DOWN�
ON�THE� NUMBER�OF�FRAMES�YOU� NEED�
THOUGH�� 0NE�METHOD� IS�TO� USE� SOME�
FRAMES�OVER�AND�OVER�AGAIN� BY�
INCREASING�THE�NUMBER�OF�TIMES�THAT�
THE�FRAME� IS� REPEATED� BEFORE�MOVING�
ON� TO�THE� NEXT
� IF�YOU�THINK�ABOUT� IT
� IF�
THE�CHARACTER�OR�OBJECT�THAT�YOU� ARE�
ANIMATING�STOPS�MOVING�FOR�A� COUPLE�
OF�FRAMES
�WHY�DRAW�A�SERIES�OF
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EXAMPLE
� THAT�YOU�WANTED� YOUR�
CHARACTER�TO�WALK�ACROSS� THE� SCREEN��
6NLESS�YOU� FEEL� CONFIDENT�ENOUGH�TO�
DRAW�THE�FRAMES�YOURSELF
� YOU�COULD�
CHEAT�BY�SIMPLY�POINTING�A� VIDEO�
CAMERA� AT�YOUR�BEST�FRIEND� AND� THEN�
GRABBING�A� SERIES�OF�DIGITISED� STILLS�
WHICH� SHOW�HOW� PEOPLE�WALK� IN� REAL�
LIFE�� 5HESE�COULD� THEN� BE�TURNED� INTO�
A�TRUE� ANIMATION� USING�A�TECHNIQUE�
CALLED� 3OTOSCOPING�� 	8ANT�TO� KNOW�
MORE
�JU S T�TURN� THE� PAGE�FOR�A� FULL�
TUTORIAL� ON� THIS� TECHNIQUE 
�

0VER�THE�NEXT�FEW�PAGES�WEk LL� BE�
SHOWING�YOU�JU S T� HOW�TO� PUT�THESE�
TECHNIQUES�TO�WORK�TO � PRODUCE� AN�
ANIMATION�� %ONkT �WORRY� IF�YOU�THINK�
YOUkRE�ABOUT�AS� ARTISTIC� AS� THE�
AVERAGE�MONKEY�� �FOLLOW�THE�TUTORIALS�
ON� ROTOSCOPING
� ANIMATED� BRUSHES�
AND�MERGING�THE� FRAMES�AND� *� THINK�
YOUk LL� BE� AMAZED�JU S T� HOW�EASY� IT� IS�
TO�GET�STARTED� IN� ANIMATION�

AMLRGLSCB�MTCPJC?D

FRAMES�WHICH� ARE�VIRTUALLY� IDENTICAL �
*NSTEAD
� YOU� CAN� SAVE�YOURSELF�A� LOT�
OF�TIME� BY�ONLY�DRAWING�FRAMES�WHICH�
PORTRAY�MOTION�� � IF�THE� CHARACTER� IN�
YOUR�ANIMATION�
STARTS� TO�WALK
� FALLS�
OVER�OR�GETS� BLOWN�
UP�BY�4EMTEX
� FOR�
EXAMPLE�� *F�THE�
OBJECT�THEN� STOPS�
MOVING�FOR�A�FEW�
FRAMES� 	OR
� IN� THE�
CASE�OF�THE�
4EMTEX
� HAS�BEEN�
BLOWN� INTO�
SMITHEREENS

� YOU�
CAN�JU S T� REPEAT�THE�
LAST�FRAME� IN�THE�
SEQUENCE�OVER�AND�
OVER�AGAIN� UNTIL� THE�
CHARACTER�STARTS� TO�
MOVE� AGAIN�
4OUNDS� LIKE

PROCESS�OF�PULLING�FRAMES�TOGETHER
�
BUT�THAT�OF�DRAWING�THE�FRAMES� IN� THE�
FIRS T� PLACE�� &VEN�THE�MOST�TALENTED�
"MIGA� ARTIST�WOULD� PROBABLY�BE� HARD

 LGK?RGMLQ�?PC�N?PR� ?LB�N?PACJ�MD�E?KCQ�� @SR�FMU�K?LW�MD�
WMS� ILCU�RF?R�RFC� FSK@JC� KGE?�U?Q� PCQNMLQG@JC�DMP

= � ?LGK?RCB�QCOSCLACQ� GL�RFC�@JMAI@SQRGLE�DGJK�� .F9F:FG��COMMON� SENSE�
YOUkD� BE� SURPRISED�JUS T�HOW�MANY�
PEOPLE�WASTE� TIME�DRAWING�EACH� AND�
EVERY�FRAME� FROM� SCRATCH�

0NE�OF�THE�MOST�D IFFICULT�ASPECTS�
OF�ANIMATION� IS� NOT�THE� ACTUAL

PUSHED�TO� CREATE� A� LIFELIKE�ANIMATION�
*NCLUDED� ON� THE�COVER�OF�THIS�

MONTH�S� ISSUE�OF��D@>8�-?FGG<I�IS� A�
VERY�USEFUL� LITTLE�GADGET�FROM�
4IDE8ISE� -TD� CALLED�5RACEY�� *T�MAY

LOOK� RATHER� USELESS
�
BUT�YOU�LL� SOON� COME�
TO� REALISE�THAT�THIS�
RATHER� UNOBTRUSIVE�
LITTLE� PIECE�OF�PLASTIC�
IS�ONE� OF�THE�MOST�USEFUL� ANIMATION�
TOOLS� THAT�YOUkRE� EVER� LIKELY�TO� OWN�

5RACEY�CAN� BE� USED� IN� A� NUMBER�
OF�WAYS�� *F�YOU� DONkT �FEEL� TOO�
COMFORTABLE�WITH� A�MOUSE�AND�WOULD�
RATHER�SKETCH� OUT�YOUR�FRAMES� IN� THE�
TIME� HONOURED� FASHION�WITH� PENCIL�
AND� PAPER
� THEN�5RACEY�CAN� BE� USED�
TO� ACCURATELY�TRACE�YOUR�SKETCHES� INTO�
YOUR�"MIGA� US ING JUST�ABOUT�ANY�PAINT�
PACKAGE�� 	*F�YOU�RE�STILL� AT�A� LOSS� AS�
TO� HOW�TO� USE�TH IS� LITTLE� DEVICE
� TURN�
TO� PAGE� ��
�WHERE�WE�VE�COME� UP�
WITH� A� SHORT�TUTORIAL� TO� HELP�YOU� BRING�
PHOTOS� TO� LIFE�WITH� A� LITTLE � HELP� FROM�
5RACEY
�

"NOTHER�VERY�USEFUL� ADDITION� TO�
ANY�ANIMATION�SET� UP� IS� A�VIDEO�
DIGITISER�OR�EVEN� A�HAND�SCANNER��
7IDEO�DIGITISERS� ARE� PARTICULARLY�
USEFUL� BECAUSE�THEY�CAN� BE� USED� TO�
GRAB�ACTION� FROM� THE� REAL�WORLD�WHICH�
CAN�THEN� BE� USED� AS� THE� BASIS� FOR�
YOUR�ANIMATION�� -ET�S� SAY
� FOR

$1("�2"'6 139
0NE�OF�THE�MOST�FAMOUS�"MIGA�ANIMATORS� HAS�TO�
BE����YEAR�OLD� &RIC�4CHWARTZ
� A� STUDENT�OF�ART� AND�
ITLUSTRATION�AT� THE�$OLUMBUS�$OLLEGE�OF�"RT� AND�
4CIENCE� IN�0HIO� 64"�� 'AMOUS�FOR�HIS�"EROTOONS�
AND�"NTI�-EMMINGS�DEMOS� AND�SEVERAL� OTHERS�
FEATURING� THE� ANTICS�OF�A�CERTAIN� FEMALE� SQUIRREL�
CALLED�"MY�� &RIC�WORKS�EXCLUSIVELY�ON� THE�"MIGA�
PRODUCING�ANIMATIONS� IN� HIS� SPARE� TIME�

&RIC�SPENDS�BETWEEN�ONE�AND�FIVE�WEEKS�ON�
EACH� ANIMATION�DEPENDING�UPON� ITS� COMPLEXITY��
"NYONE�WHO�HAS�MONITORED�THE�WORKS�OF�4CHWARTZ�
WILL� PROBABLY�ALREADY�HAVE� NOTICED� THAT� &RIC�S�
ANIMATIONS�ARE�BECOMING�PROGRESSIVELY�MORE�
COMPLEX�AND�DEMANDING
� REQUIRING�MORE� AND�MORE�
3".�JUS T�TO� RUN� THEM�� .OST�OF�HIS�EARLY�WORK�RAN

ON�A����K�MACHINE
�BUT�&RIC�S� ANIMATIONS�HAVE�
BECOME� SO�COMPLEX�THAT�MANY�OF�HIS�MORE� RECENT�
WORKS� REQUIRE�AT� LEAST��.B�JU S T�TO� RUN�� )IS� LATEST�
PRODUCTION
��DP�VS�18CB<I��
� REQUIRES�AT� LEAST�
�.B�

&RIC� HAS� PRODUCED�OVER����ANIMATIONS�OVER�THE�
PAST�COUPLE�OF�YEARS�USING�A�VARIETY�OF�SOFTWARE�
PACKAGES� RUNNING�ON� A�HARD� DISK�BASED�"MIGA�
�����WITH�JUS T��.B�OF�3".��"T�THE�MOMENT
� &RIC�
USES�&LECTRONIC�"RTSk� �<CLO<�*8@EK�� �AND� ��TO�DRAW�
ALL� THE� FRAMES�OF� HIS�ANIMATION� BY� HAND�� 0NCE� ALL�
THE� FRAMES�HAVE�BEEN�DRAWN
� THESE� ARE�THEN� PULLED�
TOGETHER�TO� FORM�THE� FINAL�ANIMATION�COMPLETE�WITH�
SAMPLED� SOUND�EFFECTS�USING�(OLD�%ISKkS� RATHER�
AGEING�'FM@<-<KK<I�PACKAGE�

&RIC� HAS� ALREADY�PRODUCED� SEVERAL� ANIMATIONS�
UNDER�COMMISSION� FOR�SEVERAL� 64�BASED� SOFTWARE�
HOUSES� AND� IT�SEEMS�CERTAIN� THAT�WE�LL� BE� SEEING�A�
LOT�MORE�FROM�4CHWARTZ� IN� THE� FUTURE�� *N�THE

MEANTIME
�WHY�NOT�CHECK�OUT�&RIC�S�WORK�FOR�
YOURSELF �5HEYkRE� AVAILABLE�FROM�MOST�PUBLIC�
DOMAIN� LIBRARIES� INCLUDING�4EVENTEEN� #IT�4OFTWARE�
WHO�CAN� BE�CONTACTED�ON� ������������

 KW�RFC�2OSGPPCJ�� QR?P�MD�K?LW�2AFU?PRX�
?LGK?RGMLQ�� %MJJMU�MSP�RSRMPG?JQ�� ?LB�K?W@C�
WMS�JJ�@C�RFC�LCVR�?LGK?RGML�UFGXX
IGB
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4AY
� FOR�EXAMPLE
� YOU�WANTED�
TO� PRODUCE�AN� ANIMATION� OF�A�
CARTOON� CHARACTER�WALKING�
ACROSS�THE� SCREEN�� "S�YOU�WILL�
PROBABLY�ALREADY� KNOW
� DRAWING�
SUCH� AN� ANIMATION� BY�HAND� IS� BY�
NO�MEANS�A�SIMPLE�TASK
� BUT�PLUG�
IN� A�DIGITISER
� RIG�UP�YOUR�VIDEO�
CAMERA� AND� IT�BECOMES�AN� ABSOLUTE�
BREEZE�� *NSTEAD�OF�DRAWING�THE�
FRAMES�YOURSELF
� YOU� COULD� DIGITISE�
YOURSELF�WALKING�AND�THEN� USE�THE�
SEQUENCE�OF�DIGITISED�FRAMES�
THAT�YOU� HAVE� AS�A�GUIDE� FOR�YOUR�
CARTOON� CHARACTER
� THEREFORE

ENSURING�THAT�HE�WALKS�CONVINCINGLY��
5HIS�TECHNIQUE� IS�CALLED�
j3OTOSCOPINGk� AND� IS�USED�
EXTENSIVELY�BY�NON�ANIMATORS�WITHIN�
THE�FILM 
�57�AND�EVEN�"MIGA�GAMES�
INDUSTRY�TO� PRODUCE� LIFE�LIKE�
ANIMATIONS�

6SING�A� REALTIME�DIGITISER� LIKE�
7IDI"MIGA�MAKES�THE� PROCESS�OF�
PRODUCING�FRAMES�FOR�AN� ANIMATION�
SO�MUCH� EASIER�SIMPLY�BECAUSE�YOU�
CAN� ACT�OUT�WHAT�YOU�WANT�YOUR�
ANIMATED� CHARACTERS� TO�DO� IN� FRONT�OF�
A� CAMERA
� SAFE� IN� THE� KNOWLEDGE�THAT�
YOUR�CHARACTERS�WILL�WALK
� TALK� AND�
ACT� IN� A� LIFELIKE�MANNER�� 3EAD�ON� AND�
*k LL� SHOW�YOU� HOW� IT� IS�DONE�

��� 'IRST�WE�START�WITH� A�DIGITISED�
FRAME�� *N� TH IS� PARTICULAR�CASE
� THE�
VERY�HANDSOME�CHAP�THAT� *� DIGITISED�� �
OK
� IT�S �M E��� 	SEND� ALL� FAN�MAIL� TO�
h:OU� LYING�BARSTLi� � �&D
�WAS�GRABBED

%= �PFL�M<�>FK�8 �M@;<F�;@>@K@J<I�
FI�8�?8E;�J:8EE<I
� K?<�:I8=KP�
KI@:B�F =�>I899@E>�=I8D<J�=FI�
PFLI�8E@D8K@FEJ�@J�<8JP��&LJK�
=FCCFN�K?<J<�=@M<�<8JP�JK<GJ
USING�7IDI"MIGA� AND�THE�7IDI� 3(#�
COLOUR�SPLITTER�CONNECTED� UP�TO�MY�
TRUSTY�1HILIPS�$AMCORDER�� 4EVERAL�
FRAMES�WE�GRABBED� INTO�MEMORY�TO�
FORM�THE�SHORT�ANIMATION� SEQUENCE�
THA T� *� REQUIRED�AND�THEN� SAVED�OUT�TO�
DISK�FOR�EDITING�

��� 0NCE�AGAIN
�WE� LOAD� UP��<CLO<�
*8@EK�WHICH� IS� USED� EXCLUSIVELY�TO�
PREPARE� THE� FRAME�� *F�YOU�RE�WORKING�
WITH� ���COLOUR�GREY�SCALE� IMAGES�
SUCH� AS� THOSE� PRODUCED� BY�7IDI
� THEN�
BOOT� UP��*8@EK�IN����COLOURS��
"LTHOUGH� THE� IMAGE� ITSE LF�DOESNkT �USE�
THE�EXTRA� ���COLOURS�WE� NOW�HAVE�AT�
OUR�DISPOSAL
� THEYk RE�GOING�TO�COME�
IN� VERY�HANDY� LATER�ON�

/OW�WE� NEED� TO�DRAW�AN�OUTLINE�
AROUND�THE�DIGITISED� IMAGE�� #EFORE�
WE�CAN�DO�TH IS�THOUGH
� WE�NEED� A�
HIGHLY�CONTRASTING�COLOUR�WHICH�
WON�T�BLEND� IN�WITH� ANY�OF�THE�COLOURS�
USED�WITHIN� THE�DIGITISED� IMAGE�
*� USED� A� NICE� SHADE�OF�YELLOW�
	ALTHOUGH� UNFORTUNATELY�YOU� CAN �T�
SEE�THAT�HERE
� SIMPLY�BECAUSE� IT�
STANDS�OUT�WELL� AGAINST�THE�GREY�
SCALE� BACKDROP� IMAGE�

1ICK�ONE�OF�THE�SPARE� SIXTEEN�
COLOURS� AND�THEN�DRAW�AN�OUTLINE�
AROUND�THE�DIGITISED� IMAGE�SO�THAT�ALL�
THE�MAIN�DETAILING�WITHIN� THE� IMAGE� IS�
SHOWN�

��� /OW�WE�HAVE�OUR�OUTLINE
�WE� NO�
LONGER�NEED�THE�DIGITISED� IMAGE�SO� IT�
CAN�THEREFORE� BE� REMOVED�� 5HIS� IS�
ACHIEVED� BY�SETTING�UP�A� 4TENCIL�
WITHIN� �*8@EK�WITH� THE�ONLY�COLOUR�
MARKED� BEING�THE� COLOUR�THAT�WE�
USED�TO�DRAW�THE�OUTLINE�� 0NCE�THE�
STENCIL� HAS� BEEN� DEFINED
� CLICK�ON�
THE� j$-3k� GADGET�WITHIN� THE��*8@EK�
TOOLBAR�AND� THE�DIGITISED� IMAGE�WILL�
BE� REMOVED� LEAVING�OUR�OUTLINE� IN�
PLACE��5HE�STENCIL� CAN� NOW�BE�
TURNED�OFF�

��� "FTER�CHANGING�THE�COLOUR�OF�THE�
OUTLINE� TO� BLACK
� THE� NEXT�STEP� IS�TO�
ADD� IN� SOME�BASIC� COLOUR�USING�THE�
�*8@EK�FILL� TOOL�JU S T� LIKE�WE�DO�WITH�
THE� PICTURE�OF�%IANA�WE�TRACE� IN�
OVERLEAF�� 0NCE� AGAIN
� IT kS� NOT�
IMPORTANT�TO�ADD� IN� TOO�MUCH�DETAIL�
AT�TH IS� STAGE�AS� LONG�AS� IT� IS�QUITE�
OBVIOUS�WHAT�THE� IMAGE� IS� SUPPOSED�
TO�BE�

���5HE�FINAL� STAGE� IN� THE� PREPARATION�
OF�OUR�FIRS T�FRAME� IS� TO �ADD� IN� A� LITTLE�
DETAIL�� 5HE�ANIMATION� SEQUENCE�THA T� *�
PRODUCED� USING�THE� IMAGE�YOU� SEE

ON�TH IS� PAGE�NEEDED� A�SORT�OF�
5ERMINATOR�LOOKING�CHARACTER�AND�
THEREFORE�DETAIL�WASN�T�TOO� IMPORTANT��
:OU�COULD�GO�TOTALLY�OVERBOARD� HERE�
BY�ADDING� IN�EVERY�DETAIL
� BUT�YOUkD�
END� UP�PAINTING�FRAMES�FOR�THE�NEXT�
TWO�YEARS
� SO� IT kS� BEST�TO � KEEP�THINGS�
AS� SIMPLE� AS� POSSIBLE�� 0BVIOUSLY� *�
WANTED� TO�STOP�THE� ANIMATION� LOOKING�
TOO�FLAT
� SO� ALL� *� ADDED�WAS�A� LITTLE� BIT�
O F�SHADING�WHICH�WAS�ACHIEVED� BY�
SETTING�UP� A�COLOUR�RANGE�OF�SKIN�
TONES� AND� THEN�APPLYING�THEM� TO�THE�
IMAGE� USING�THE��*8@EK� j4MOOTHk�
OPERATOR�

8E� NOW�HAVE� A�CARTOON�LIKE�
IMAGE�WHICH� LOOKS�VERY� LIFE�LIKE�
INDEED� THANKS�TO�OUR�ORIGINAL�
DIGITISED� IMAGE�� :OU�COULD�JUS T�USE�
THE�DIGITISED� IMAGES�THA T�YOU�
GRABBED� AS� THEY�ARE
� BUT�YOU� CAN� LET�
YOUR� IMAGINATION� RUN�WILD� USING�
ROTOSCOPING�

". *(" �4)011&3�a �*446&� ���� a �.": � ����
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DEFINING�A� SINGLE� BRUSH� AND� TELLING�
�*8@EK�WHERE�YOU�WISH� THE� BRUSH� TO�
MOVE�TO�ON�THE� SCREEN
� IT�LL�
AUTOMATICALLY�GENERATE� ALL� THE� FRAMES�
FOR�YOU�� -ETkS� PUT�OUR�EXAMPLE� TO� THE�
TEST�

FRAME�OF�THE� ROTATING�WHEEL� ON� TO� THE�
WHEELS�OF�THE� CAR
� ADVANCING�ONE�
FRAME�EACH� TIME� BY�PRESSING�THE� ��
KEY�ON� THE�"MIGA� KEYBOARD�� %ONkT �
FORGET�TO�DO�THIS�FOR�THE� FRONT�AND�
BACK�WHEELS�

% P?UGLE�C?AF�?LB�
CTCPW�DP?KC�DMP�CTCL�
RFC�QGKNJCQR�MD�
?LGK?RGMLQ�A?L� @C�?�

TCPW�RGKC�AMLQSKGLE�R?QI�� @SR�
EMMB�MJB� ,8@EK�� �F?Q� ?� DCU�RPGAIQ�
SN� GRQ�QJCCTC�UFGAF�UGJJ� R?IC�R?IC�
RFGQ� J?@MPGMSQ� R?QI�?U?W�
DPMK�WMS�?JKMQR�AMKNJCRCJW�� !W�
R?IGLE�?BT?LR?EC�MD� GRQ� NMUCPDSJ�
@PSQF� ?LGK?RGML�D?AGJGRGCQ�� TCPW�
AMKNJCV�?LGK?RGMLQ�A?L� @C�@SGJR�
SN�DPMK�HSQR�?�QGLEJC� F?LB� BP?UL�
DP?KC�

'OR�EXAMPLE
� SAY�YOU�WANTED� TO�
PRODUCE�AN� ANIMATION� OF�A� CAR�
MOVING�FROM� ONE�SIDE�OF�THE� SCREEN�
TO�THE� OTHER�� 6NDER�NORMAL�
CIRCUMSTANCES
� YOUkD� HAVE�TO�DRAW�
ALL� THE� NECCESSARY�FRAMES�YOURSELF
�
BUT��*8@EK�ALLOWS�YOU� TO�CHEAT�USING�
ITS� VERY�POWERFUL� "NIM#RUSH� AND�
#RUSH.OVE� FACILITIES�� #Y�SIMPLY

��� 'IRST�OF�ALL�WE� NEED� A� PICTURE� OF�A�
CAR�� *TkS� BEST�TO�DRAW�ONE� BY� HAND
�
BUT� IF�YOUR�ARTISTIC� TALENTS� COULDNkT�
EVEN� HANDLE� THIS
� THEN� A�DIGITISED�
IMAGE�WILL� DO� THE�JOB� PERFECTLY�WELL� AS�
LONG�AS� IT� IS� A� SIDE�ON� VIEW�

���5O�MAKE�THINGS� A� LITTLE� HARDER
�
THE�CAR� ILLUSTRATED� HAS���SPOKE�
ALLOY�WHEELS�� *F�WE�JU S T� PICKED� UP�
THIS� CAR�AND� MOVED� IT�FROM� ONE�
SIDE� OF�THE� SCREEN� TO�THE�OTHER
�
IT�WOULD� LOOK�VERY�NAFF� INDEED�
SIMPLY�BECAUSE�THE�WHEELS�WOULDN�T�
APPEAR�TO� TURN�

5O�MAKE�THEM�TURN
� WE�MUST�FIRST�
CUT�OUT�ONE�OF�THE�WHEELS� AS� A�
BRUSH� AND� THEN� CLEAR�THE�SCREEN�
	MAKE�SURE�YOUkVE� SAVED�THE�CAR�
FIRST�
�� /OW�GO� UP�THE�"NIM��
�'RAMES�MENU� AND� SELECT�4ET�
����� AND�THEN� TYPE� IN�THE� NUMBER�
OF�FRAMES�THAT�
THE�WHEEL�WILL�
ROTATE� IN�� /OW�
PASTE� THE�
BRUSH� DOWN�
ONTO� THE�
SCREEN
� PICK� IT�
UP� AGAIN� AS� A�
BRUSH� ��*8@EK

G� REQUIRES�YOU� TO�
DO� THIS� SO� IT�
KNOWS�WHERE�
TO� START�
DRAWING
� AND
THEN� 4ELECT� THE� .OVE�OPTION� FROM�
THE�"NIM�MENU�� #ECAUSE�THE�
WHEEL� IS�COMPLETELY�SYMETRICAL
�
WE�ONLY�NEED� TO� ROTATE� IT��� � �
DEGREES
� SO�ENTER�THIS� INTO� THE�;�
"NGLE� BOX�� �*8@EK�WILL�
AUTOMATICALLY�DRAW�THE� ANIMATION�
ACROSS� ��� FRAMES
� SO�CLICK�ON�
THE� %3"8�GADGET�AND� �*8@EK�WILL�
DO� ITS� STUFF�

����:FDGC<O�
8E@D8K@FEJ�:8E�9<�
9L@CK�LG�=IFD�8�

J@E>C<�?8E;�;I8NE�
=I8D<�

���0NCE�THE�FRAMES� HAVE� BEEN�
DRAWN
�WE� NEED�TO� PICK�THE�
ROTATING�WHEEL� UP�AS�A� BRUSH��
5HIS� IS�DONE�BY�SELECTING�1ICK�6P�
FROM� THE�"NIM��"NIM� #RUSH�
MENU�� :OU� NOW�HAVE� AN� ANIM�
BRUSH� OF�A� ROTATING�WHEEL�

��� -OAD�YOUR�ORIGINAL� CAR� IMAGE�BACK�
IN� AND�THEN� PROCEED� TO� PASTE�EACH

��� 1RESS� �� AND� YOU� SHOULD� SEE� A�
PERFECT�ANIMATION�OF�THE�WHEELS�
TURNING�ON� YOUR�CAR�� (OOD
� EH 

��� /OW�WE� NEED� TO�MAKE�THE�CAR�
MOVE�FROM� ONE� SIDE�OF�THE� SCREEN�
TO� THE�OTHER�� 0NCE� AGAIN
� WE�NEED�
AN� ANIM� BRUSH
� BUT�TH IS� TIME�WE�
NEED� TO� PICK�UP�THE� ENTIRE� CAR�� 1ICK�
UP�THE�CAR� USING�THE� SAME�
PROCEDURE�DETAILED� IN� STEP����0NCE�
YOU�VE� DONE�TH IS
� CLEAR�ALL� FRAMES�BY�
CLICKING�ON� THE�$-3�GADGET�

��� #ECAUSE�WE�WANT�THE�CAR�TO� BE�
PARTLY�OBSCURED�WHEN� IT�FIRS T�APPEARS
�
WE� NEED� TO� CHANGE�THE� BRUSH� HANDLE�
POSITION�� 4ELECT�1LACE�FROM� THE�
#RUSH��#RUSH� )ANDLE�MENU� AND�
THEN� PRESS� THE� LEFT�MOUSE� BUTTON�
AND� DRAG�THE� ONSCREEN� CROSSHAIR�
UNTIL� THE�MOUSE� POINTER� IS� NEAR�THE�

FRONT�O F�THE�CAR�� -ET�
GO� OF�THE� LEFT�
MOUSE� BUTTON� AND�
THE�OPERATION�WILL�
BE� COMPLETE�

��� /OW�WE� HAVE�
OUR�ANIM� BRUSH�
CAR
�WE� NEED� TO�
INCREASE�THE�
NUMBER�OF�FRAMES�
THAT�THE� ANIMATION�
WILL� FILL� UP�� 4O
�
USING�THE�SAME�

TECHNIQUE� DETAILED� IN� STEP��
�
INCREASE�THE� NUMBER�OF�FRAMES�TO�
���� .AKING�SURE�THAT�YOUkRE� ON�
FRAME� �� 	THE� FRAME�COUNTER� IN� THE�
TOP� LEFT� HAND� CORNER�OF�THE� SCREEN�
WILL� TELL� YOU� THIS
� PASTE� THE�CAR�DOWN�
IN� THE� RIGHT�HAND� SIDE�OF�THE� SCREEN�
SO� THAT�ONLY�THE� BONNET� IS� SHOWING�

��� (O�UP�TO�THE�"NIM�MENU� AND�
SELECT�.OVE� AGAIN�� $LEAR�THE��� � �
VALUE�WE�ENTERED� INTO� THE�;�"NGLE�
BOX�AND� ENTER��� � � � INTO� THE�9�%IST�
BOX�� :OU�LL� ALSO� HAVE�TO� CHANGE�THE�
'RAME�$OUNT� BOX�SO� THAT� IT� READS� ���
INSTEAD� OF����� $LICK�ON� %RAW�AND�
THE� FRAMES�WILL� BE� RENDERED�

����8E� NOW�HAVE�OUR�COMPLETED�
ANIMATION�� 1RESS� KEY���TO�VIEW� IT� IN�
ALL� ITS� ANIMATED�GLORY�
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2UITE� A�FEW�PACKAGES� ARE�
AVAILABLE� BOTH� COMMERCIALLY�AND� IN�
THE� PUBLIC�DOMAIN� THAT�WILL� ALLOW�YOU�
TO�DO�THIS
� BUT�BY�FAR�THE� SIMPLEST�
AND� UNDOUBTEDLY�THE�MOST�COMMONLY�
USED� PACKAGE� IS��<CLO<�*8@EK�� �	OR�
�
�� *F�YOUkVE� RECENTLY�BOUGHT�YOURSELF�
EITHER�AN�"����1LUS
� AN�"MIGA� �����
OR�EVEN� AN�"MIGA� ����
� THEN� YOUk LL�
ALREADY�OWN�THIS� SUPERB� PIECE�OF�
ANIMATION� AND� PAINT�SOFTWARE�

!?FOR?-;CHN�  IFIL

$OUNT�

$ANCEL

8Ek LL� ASSUME�THAT�YOU� ARE� USING�
�*8@EK�FOR�THE�SAKE� OF�THIS� TUTORIAL�� *F�
YOU�ARENkT
� THEN�JU S T�CHECK� IN� THE�
MANUAL� FOR�YOUR�PROGRAM�S�EQUIVALENT�
COMMANDS�� "NYWAY
� LE TkS�GET�ON�WITH�
THE� SERIOUS� TASK�OF�BREATHING� LIFE� INTO�
YOUR�ANIMATION���

��� 6PON� LOADING��*8@EK
� THE� FIRS T�
THING�YOU�MUST�DO� IS� TO� TELL� THE�
PROGRAM� HOW�MANY�FRAMES�YOUR�
ANIMATION� USES�� 5HIS� IS� ACHIEVED� BY�
SELECTING�THE� �4ET�� ��� k� OPTION� IN� THE�
"NIM��'RAMES� PULL� DOWN� MENU�� 0NCE�
SELECTED
� A� REQUESTER�WILL� APPEAR�
CONTAINING�JU S T�A� SINGLE� TEXT�FIELD�
+UST�ENTER�THE� NUMBER�OF�FRAMES�THAT�
YOUkLL� NEED
� PRESS��3&563/�� AND�
�*8@EK�WILL� DO�THE� REST�

*F�YOUkVE�GOT�THE�MENU� BAR�
ACTIVATED
� YOUk LL� NOTICE�THAT� IN� THE�
TOP� LEFT�HAND�CORNER�AN� EXTRA�
DISPLAY�WILL� BE� SHOWN�WHICH� TE LLS�YOU�
WHICH�FRAME� IS� PRESENTLY�BEING�
DISPLAYED��5HIS�WILL� COME� IN�
PARTICULARLY� HANDY�ONCE�WE�START�TO�
LOAD� IN� FRAMES�

��� /OW�THAT�THE� CORRECT�NUMBER�OF�
FRAMES�HAVE� BEEN� ALLOCATED
�WE�CAN�
NOW�START�TO� LOAD� IN� OUR�FRAMES�

*T�S �WELL�WORTH� DEVISING�SOME�
FORM� OF�FILENAME�CONVENTION�WHEN�
YOUkRE�DRAWING�YOUR�FRAMES� SO� THAT�
YOU� KNOW� INSTANTLY� IN�WHICH� ORDER�
THE� FRAMES�SHOULD� RUN�� *F�YOU� DON�T�
DO� TH IS
� YOUk LL�WASTE� A� LOT�O F�TIME�
LOADING�UP�FRAMES�WHICH� YOU�
DON �T� NEED� BEFORE�YOU� FIND� THE�
CORRECT�FRAME��8ORSE�STILL
� YOU� COULD�
END� UP�WITH� FRAMES� BEING�PLACED� IN�
THE�WRONG�POSITION�WITHIN� YOUR�
ANIMATION�

"�MUCH� BETTER�BET� IS� TO� NUMBER�
EACH� FRAME� AS� IT� IS� DRAWN�� :OU� COULD
�
FOR�EXAMPLE
� CALL� THE� FIRS T�FRAME

'3".&��*''�� AND�
THEN� SAVE� THE�
NEXT� AS
j'3".&��*''k� AND�
SO�ON�� 5HIS�WAY
�
YOUkLL� BE� IN� NO�
DOUBT�WHATSOEVER�
WHICH� FRAMES� ARE�
WHICH�
5HIS� BRINGS�US�
NEATLY�ON� TO�
ANOTHER� POINT�
WHICH� YOU�
MUST�CONSIDER�
WHEN� DRAWING�
FRAMES�� �ALWAYS�
STICK�TO�THE� SAME�
COLOUR� PALETTE� FOR�
ALL� FRAMES�

%ESPITE� THE�FACT�THAT�ANIMATIONS�
CONSIST�OF�MANY�DIFFERENT�FRAMES
�
THEY�MUST�ALL� SHARE� A� COMMON� COLOUR�
PALETTE�� *F�YOU� START�CHANGING�COLOURS�
HALFWAY�THROUGH� AN� ANIMATION
�
PROGRAMS�SUCH� AS%1A�NF�WILL� THINK�
THAT�THE�COLOUR�PALETTE� FOR�THE�ENTIRE�
ANIMATION� SHOULD� BE� TAKEN� FROM� THE�
LAST�FRAME�THAT�YOU� LOADED�� "S� A� RULE
�
CHOOSE� A�COLOUR�PALETTE� AND� JK@:B� KF
@E

#EFORE�YOU� START�TO� LOAD� ANY�
FRAMES
� CHECK�TO�MAKE� SURE� THAT�
YOUkRE�ON� FRAME� ���:OU� CAN� TELL� THIS

AT�A�GLANCE�BY� READING�THE�
VALUE�OF�THE� FRAME�COUNTER�
WHICH� IS�ON� THE� LEFT� HAND�
SIDE�OF�THE�MENU� BAR�� *F�
EVERYTHING� IS�OK
� YOU� CAN�
LOAD� YOUR�FIRS T�FRAME�

��� 0NCE�THE� FIRS T�FRAME� HAS�
BEEN� LOADED
� PRESS� KEY� �� ��
ON� YOUR�"MIGA� KEYBOARD��
5HIS�WILL� ADVANCE�YOU�
FORWARD� BY�ONE�FRAME�

*F�EVERYTHING� IS�GOING�
OK
� THE� SCREEN� SHOULD�
CLEAR�� %ONkT �WORRY�� �TH IS� IS�
JU S T��*8@EK�S�WAY�OF�TELLING�
YOU� THAT�YOU�VE�MOVED� ON�
TO� A�CLEAR�FRAME�� -OAD� UP�
THE� NEXT�FRAME� AND� THEN�
REPEAT�TH IS� PROCESS� UNTIL� ALL�
THE� FRAMES�FOR�YOUR�
ANIMATION� HAVE� BEEN�
LOADED�

��� /OW�FOR�THE� FUN� BIT�� �
IT�S � TIME�TO�TES T�YOUR�
ANIMATION��5O� REPLAY�YOUR�
ANIMATION
� PRESS� KEY� j� k�
ON� YOUR�"MIGA� KEYBOARD�
AND�YOUR�ANIMATION� SHOULD�
SPRING�TO� LIFE�

*F� IT �S �GOING�TOO� FAST
�
YOU� CAN� SLOW�DOWN� THE�
SPEED� AT�WHICH� �*8@EK�
REPLAYS�ANIMATIONS� BY�
SELECTING�THE� j4ET�3ATE��
OPTION� FROM�THE�"NIM��
�$ONTROL� PULL� DOWN�MENU��
#Y�DEFAULT
� �*8@EK�PLAYS�
ANIMATIONS� AT���� FRAMES�
PER�SECOND
� SO�JUS T�
CHANGE�TH IS� FIGURE� TO� A�
LOWER�VALUE� TO� SLOW�THINGS�
DOWN� A� BIT�

8ELL
� THERE�YOU� GO
� PICTURES�
IN�MOTION� AT� LAST�� *F�YOU�RE�
NOT�HAPPY
� KEEP� PRACTISING�
FOR�NEXT�MONTH
� WHEN�WE�RE�
GOING�TO�ADD�MUSIC� TO� THE�
MOTION�� "#
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$ONSIDER�FOR�A�MOMENT�HOW�N<�
REMEMBER �)YPNOTISTS� HAVE�
REPEATEDLY�PROVEN�WE�CAN� REWIND� OUR�
LIVES�AND� RE�LIVE� PAST�EVENTS�� 5HIS�
MEANS�THE� HUMAN� MIND� MUST�BE�
CAPABLE�OF�STORING�COLOSSAL� AMOUNTS�
OF� INFORMATION�� "SSUME�ONE�
SNAPSHOT�PER�SECOND�� "T�ONE�YEAR�
OLD
� A� CHILD� HAS� STORED� A�MOVIE� OF�
OVER��� 
��� 
����FRAMES� LONG�	NOT�
COUNTING�SLEEP
�� /OT� ���MILLION� BITS�
OF� INFORMATION
� BUT����MILLION� COLOUR�
PICTURES�� THE� ASSOCIATED� STEREO�
SOUNDTRACK�� PLUS�THE� TASTES
� SMELLS�
AND� SENSATIONS�OF�THE�WORLD� ABOUT�
THEM�� 5HINK�ABOUT�THAT���

^ �6'8�#.�".,/43$12�
-$$#�,$,.18�
$OMPUTERS� USE�MEMORY�FOR�ALL�
MANNER�OF�THINGS� FROM�THE� SCREEN�
DISPLAY�TO� THE� PROGRAMS�� #UT� IN� THE�
END� IT� ALL� BOILS� DOWN�TO� A� SINGLE�
COMMON�DENOMINATOR�� $OMPUTERS�
WORK�ON� NUMBERS�WHICH� ARE� STORED� IN�
MEMORY��8HEN�YOU� DOUBLE�CLICK�AN�
ICON�ON� THE�8ORKBENCH
� A� PROGRAM� IS�
LOADED� 	TRANSFERRED
� COPIED
� ETC
� INTO�
PART�OF�THE�"MIGA�S�MEMORY�� /OW�TWO�
THINGS�WILL� HAPPEN�

a �5HE� PROGRAM�WILL� BE� EXECUTED
BY�THE�$16�

a �5HE� PROGRAM�WILL� GRAB� A�CERTAIN
AMOUNT�OF�MEMORY�FOR� ITSELF�

5HIS�MEMORY� IS� USED� FOR�ALL� THE�
�HOUSEKEEPINGk�JOBS
�JO TTINGS�AND� SO�
ON�� 5HINK�OF�THE�WAY�WE� USE� A� PEN�
AND� PAPER�TO� KEEP� NOTES�ON� AND�
YOUk LL� GET�THE� IDEA�

^ �6' 3�(2�1 ,�
3".� IS� AN� ACRONYM� FOR�3ANDOM�
"CCESS�.EMORY�� 5HIS� IS� THE� SORT�OF�
MEMORY�WE�THINK�OF�WHEN� A� PROGRAM�
COMPLAINS� h /OT�ENOUGH� MEMORYi� OR�
h OUT�OF�MEMORY��� 3".� CAN� BE� READ�
FROM� AND�WRITTEN� TO�SO� IT� IS�VERY�
VERSATILE�

^ �6' 3�(2�1.,�
30.� 	3EAD�0NLY�.EMORY
� ON�
THE�OTHER� HAND
� CAN�ONLY�BE�WRITTEN�
ONCE�� IT kS� USED�TO� HOLD� THE� PROGRAM

CODE�WHICH� MAKES�THE�MACHINE�WHAT�
IT� IS�

*N� THE� EARLY�DAYS� 	BEFORE� 30.�
WAS� INTRODUCED

� EVERY�TIME� A�
COMPUTER�WAS� SWITCHED� ON
� THE�
BOOTSTRAP�OPERATING�SYSTEM� LOADER�
HAD� TO�BE�ENTERED�MANUALLY�USING�
SWITCHES�� 0N� THE�"MIGA
� THE�
BOOTSTRAP� AND� MOST�OF�THE�OPERATING�
SYSTEM� IS� ALWAYS�THERE�WHEN�YOU�
SWITCH� ON�

^ �#.�(�-$$#�,.1$�1 ,�
)OW� LONG� IS� A� PIECE�OF�STRING �5HE�
ANSWER
� MOST� PROBABLY
� IS�YES�

'OR�SERIOUS� USE
� AN�"MIGA� NEEDS�
A� MINIMUM� OF��.B
� ALTHOUGH� IT�WOULD�
BE� BEST�TO�GO� FOR��.B�

(IVEN� �.B�OF�3".
� THE�"MIGA� IS�
CAPABLE�OF�GREAT�THINGS�� .ULTI�TASKING�
BECOMES� A� DREAM� AND�YOU� CAN� USE�
DECENT�SIZED� 3"%�DISKS� TO�AVOID�
HAVING�TO�BOOT�FROM� FLOPPY�DISKS��
#ETTER�STILL
� TH IS�WILL� GIVE�YOU� ACCESS�
TO� PROGRAMS� SUCH� AS� 0@JK8*IF�OR�USE�
1FI;NFIK?�TO� ITS� FULL� CAPABILITY�

^ �6' 3�2�3'$�
#(%%$1$-"$�!$36$$-�
% 23� -#�"'(/�1 ,�
'OR�THE� AVERAGE� USER�THERE� IS� NO�
DIFFERENCE�WHATSOEVER
� ALL� YOU� REALLY�
NEED�TO� KNOW� IS� THAT�THERE� ARE�X.B�
OF�MEMORY�FITTED� TO�YOUR�MACHINE� AND�
THAT�THE�MORE�MEGABYTES�YOU� HAVE
�
THE� BETTER�

1UT�MORE� SUCCINCTLY
� $HIP� 3".�
IS�MEMORY�WHICH� CAN� BE� ACCESSED�
BY�THE�CUSTOM�CHIPS�WHICH� ARE�
CALLED� 1AULA
�"GNUS�AND� %ENISE��
5HESE�CLEVER� LITTLE�DEVICES� LOOK�
AFTER�THINGS� SUCH� AS� THE� AUDIO�
VISUALS
� THE�DISK�DRIVES�AND�THE�
SYSTEM� %."�

4OME� PROGRAMS�WILL� RUN�MORE�
SLOWLY�	FRACTIONALLY
� IN� $HIP�3".�
BECAUSE�THE� CUSTOM�CHIPS�CAN� STOP�
THE� PROCESSORkS� NATURAL� ACCESS�TO� IT�
BY�TAKING�OVER�THE�DATA� BUS��8HEN� A�
CUSTOM�CHIP� HAS� HOLD� OF�THE� DATA�
BUS
� THE�$16� HAS�TO�WAIT� UNTIL� IT� HAS�
FINISHED�

1ROGRAMS� RUNNING� IN� 'AST�3".� DO�
NOT�HAVE�TO� SUFFER�THE� INDIGNATION� OF�
BEING�UNABLE� TO �ACCESS�THEIR�SAVINGS�
	LIQUIDISE�THEIR�ASSETS
� IF�YOU� LIKE
� SO�
THEY�RUN� MARGINALLY�QUICKER�� 'OR�THIS�
REASON
� 3".�WHICH� IS� UNAVAILABLE� TO�
THE�CUSTOM�CHIPS� IS� CALLED� 'AST�3".�

0N� THE�"MIGA�TH IS� 'AST�3".�
LIVES� ON� THE�EXPANSION� BUS
� IN� THE�
CASE�OF�THE�"���
� OR�;ORRO� SLOTS�ON�
THE�"����� AND� ABOVE�

) 1&.-�!423(-&� \� ) 1&.-�!423(-&
 BBPCQQ�� �"�NUMBER�WHICH� DEFINES�A� UNIQUE�MEMORY� LOCATION� JU S T� LIKE�THE�

HOUSE� NUMBERS�ON� A� STREET�� 5HE�EXACT�NUMBER�OF�BITS� AT�THAT�
LOCATION�DEPENDS�ON�THE�WIDTH� OF�THE�DATA�BUS� USUALLY�� �OR� ���

!G
BGPCARGML?J�� �"�BUS� 	DATA� PATH
� IS� SAID�TO �BE�BI�DIRECTIONAL�WHEN�THE� LINES�
CAN�ACT�AS� INPUTS�FI� OUTPUTS�DEPENDING�ON�WHAT�IS� REQUIRED��5HE�DATA�
BUS� IS�BI�DIRECTIONAL
� BUT�THE� ADDRESS�BUS� IS� NOT�

!GR�� �"�SINGLE�BINARY�DIGIT���#INARY�DIGI5�

!WRC�� �&IGHT� BITS�OR�AN�EIGHT�BIT�WIDE�MEMORY� LOCATION�

" 2�� �$OLUMN�"DDRESS�4TROBE�� 4IGNAL�WHICH� INFORMS�THE�3".�TO
LOAD�THE�COLUMN� ADDRESS�FROM� ITS� ADDRESS� LINES�� 5HE�BAR�INDICATES�THE�
SIGNAL� IS� ACTIVE� LOW�

$ 4 �$HIP�4ELECT��8HEN�TH IS� LINE� IS� -08
� THE�3".� IS� ACTIVE�AND� ITS�
OUTPUT� IS�AVAILABLE�ON� THE� DATA�BUS�� *F�THIS� LINE� IS� HIGH
� THE�DATA� AND�
ADDRESS� LINES� ARE�HIGH� IMPEDANCE�AND�THE�CHIP�DOES�NOT�APPEAR�
ON� THE�BUS�

#
RWNC�� �"N� ELECTRONIC� CIRCUIT�THE� INPUT�OF�WHICH� IS�COPIED� TO � ITS� OUTPUT�WHEN�
A� SECOND� INPUT�	CLOCK
� IS� ACTIVATED�

#, �� �%IRECT�.EMORY�"CCESS��.EMORY�READS� AND�WRITES�PERFORMED�WHILE�
THE� PROCESSOR� IS�ENGAGED�

#1 ,�� �%YNAMIC�3".�� /ORMAL�MEMORY�FOUND�ON� "MIGA� COMPUTERS�� %3".�
IS�BASED� ON� AN� ARRAY�OF�TINY�CAPACITORS�WHICH� NEED�TO�BE� REFRESHED� EVERY�
TWO�THOUSANDTHS�OF�A�SECOND�

#3+�� �%IODE�5RANSISTOR�-OGIC�

&$-�� �&MITTED�$OUPLED� -OGIC��"LSO�CALLED�$.-�OR�$URRENT�.ODE�-OGIC�

%$3�� �'IELD� &FFECT�5RANSISTOR�

&?RC�� �"� LOGIC�CIRCUIT�

(�+�� � *NTEGRATED� *NJECTION� -OGIC�

+?RAF�� �"NOTHER�NAME�FOR�AN� 4�3�	4ET�3ESET
�FLIP�FLOP�� 4OME�APPLICATIONS�
USE�%�TYPES� LATCHES� INSTEAD
� SINCE�THEIR�BEHAVIOUR�CAN� BE�CONTROLLED� BY�m�
A�SEPARATE� LINE�

+MEGA���� �3EPRESENTED� IN�ELECTRONIC�TERMS�AS� A� LINE�AT�GROUND�*1�

+MEGA�� �� �3EPRESENTED� IN�ELECTRONIC�TERMS�AS�A� LINE�AT�7CC�� USUALLY��7�FOR�
COMMON�5--� LOGIC�

+MLEUMPB�� �"����BIT�WIDE�MEMORY� LOCATION� OR�ADDRESS�

,,4� � �.EMORY�.ANAGEMENT�6NIT�� "�DEVICE� FOR�CONTROLLING�HOW�MEMORY� IS�
ACCESSED�BY�THE�$16��"N� ..6�WILL� HAVE�COMPLETE� CONTROL�OVER�THE� DATA�
AND�ADDRESS� BUSES�AND�CAN� PROVIDED� VIRTUAL�ADDRESSING� IN�MULTI�TASKING�
SYSTEMS�

,.2�� �.ETAL� 0XIDE�4EMICONDUCTOR��"N� ALTERNATIVE�MATERIAL� TO�SILICON�OR�
GERMANIUM

.04'&5�� �.ETAL� 0XIDE� 4EMICONDUCTOR�'IELD� &FFECT�5RANSISTOR�� 4EE�.04�

- -#�� �/OT�"/%�� "�LOGIC� FUNCTION�WHICH� REVERSES�THE�EFFECT�O F�"/%�

-.3�� �"� LOGIC�FUNCTION�WHICH� REVERSES� THE�VALUE�OF�A� LOGIC� LINE�� 5HEREFORE�� ��
BECOMES��
� AND�� �BECOMES���

H [ [ [ � � !- )'!�3(/00%2�a �)335%� ���a �-!9�����
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.ANY�"MIGAS�ARE� RESTRICTED� TO����,�
$HIP�3".�ANYWAY
� SO�EVERY�EXTRA�
BYTE�OF�MEMORY�ADDED�WILL�
AUTOMATICALLY�BECOME� 'AST�MEMORY��
5HIS� ALSO� APPLIES� TO�"���� �����

MEMORY� REQUEST�WHICH� ASKS� FOR�
<@K?<I�TYPE�OF�MEMORY� IS� ALLOCATED�
'AST�MEMORY� IF�ENOUGH� IS� AVAILABLE��
'AST.EM'IRST� IS� NOT�FOUND�ON�
,ICKSTART���MACHINES�BECAUSE� IT kS�
INHERENT� IN� THE�ALLOCATION� ROUTINES�
ANYWAY�

/O'AST.EM�DOES�MORE�OR� LESS

MACHINES�� -ATER
� �.B�����MACHINES�
CAME�WITH� A� �.B� 'ATTER�"GNUS� CHIP�
AND�THEY�TOO�WILL� ONLY�SUPPORT�EXTRA�
'AST�3".��5HE�"����1LUS�WILL� TAKE�
EITHER�AN�EXTRA� ���,�OR��.B�OF�$HIP�
3".� AND�TH IS� IS� PROBABLY�THE�
CHEAPEST�WAY�TO� UPGRADE�THE�
MACHINE�

(ENERALLY�SPEAKING
� THE� AMOUNT�
OF�$HIP�YOU� HAVE� IS� LIMITED� BY�THE�
"GNUS�YOU� HAVE�FITTED�� "LTHOUGH�
UPGRADING�TO� A� �.B�"GNUS� IS� FEASIBLE�
AND� STRAIGHTFORWARD� FOR�MOST�
MACHINES
� THE��.B�UNIT� IS�VERY�
EXPENSIVE�� THE�CURRENT�THIRD�PARTY�
UPGRADE�BOARDS� RETAIL� AT�A� LUDICROUS�
_��� �� �HALF�THE�331�OF�A�COMPLETE�
MACHINE��5HE�MAJORITY�OF�BOARDS�ADD�
'AST�3".� AND
�WHEN�THE� CHIPS�ARE�
DOWN
� IT�S � ALL� THE� SAME�TO�MOST�
APPLICATIONS�

^ �)423�6' 3� 1$�
% 23,$,%(123��
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5HE�AMOUNT�OF�MEMORY�THE�CUSTOM�
CHIPS�HAVE� ACCESS�TO� IS� LIMITED� BY�
THE�WIDTH� OF�THEIR�ADDRESS�BUSES� 	SEE�
BELOW
��0N�THE�ORIGINAL�MACHINES
� THE�
FIRS T����,�O F�3".�WAS�ACCESSIBLE��
LATER�MACHINES�HAD� �.B�� THE� NEWEST�
MODELS� INCLUDING�THE�"����1LUS� HAVE�
ACCESS�TO��.B�

#ECAUSE�OF�THESE� LIM ITATIONS
�
$HIP�MEMORY� IS�VERY�PRECIOUS�� &VERY�
SCREEN�DISPLAY�YOU� HAVE�AND�EVERY�
SOUND� SAMPLE�YOU� ARE�PLAYING�
REQUIRES�VALUABLE�$HIP�3".�� *T�WOULD�
THEREFORE� BE� LUNACY�TO�ALLOW�A�
PROGRAM�S� FIRS T�BITE� 	BYTE
�AT�THE�$HIP�
3".� CHERRY�WHEN� IT� REALLY�DOESNkT�
NEED� IT�� 'OR�TH IS� REASON
� A� SMALL�
PROGRAM� PATCHES� PART�OF�&9&$�
	,ICKSTARTkS� MEMORY�OVERLORD
� SO� A

THE�OPPOSITE�� IT�SWITCHES� 'AST�
MEMORY�OFF�� 5HIS� IS� NOT�HOWEVER�
JKI@:KCP�KIL<�� BECAUSE� IF�THE� 'AST�
MEMORY�SUDDENLY�DISAPPEARED
� SO�
WOULD� ANY�PROGRAMS�WHICH� HAPPENED�
TO�BE� USING� IT�AND�THE�"MIGA�WOULD�
CRASH�� /O'AST.EM� PATCHES�MEMORY�
REQUESTS�SO� PROGRAMS� FECP�RECEIVE�
$HIP�MEMORY�� 5HIS� IS� FOR�COMPATIBILITY�
WITH�VERY�OLD� PROGRAMS�WHICH� EXPECT�
TO� FIND�$HIP�MEMORY�AND� ATTEMPT�TO�
ACCESS�GRAPHICS� AND� SOUND� SAMPLES�
IN� 'AST�MEMORY��8HEN�SUCH�
APPLICATIONS�SEND�THE� ADDRESS� TO�THE�
CUSTOM�CHIPS
� PART�O F�IT� IS�CHOPPED�
OFF�AND�THE� EFFECTIVE� ADDRESS�ENDS� UP�
SOMEWHERE� IN� $HIP�3".�� "T�BEST
�
THIS� CAUSES� *NTUITION�S� SPECIAL�
%*41-":@'*�3&803,4�MODE�� AT�
WORST
� IT�WILL� CRASH� THE�MACHINE�

.ERGE.EM� IS�USED�ON�OLDER�
MACHINES�WHICH� HAVE�MORE�THAN�ONE�
3".�EXPANSION�CARD��"S�EACH� CARD� IS�
MOUNTED� BY�"UTO$ONFIGd
� IT�APPEARS�
AT�AN� ADDRESS�DETERMINED� BY�THE�
"UTOCONFIGd�SOFTWARE�� )OWEVER

&9&$� SEES�THE�CARDS�AS�SEPARATE�
CHUNKS�OF�X,B� LARGE�EVEN� IF�THEY�
ACTUALLY� LIVE� AT�CONTIGUOUS�
	SEQUENTIAL
� ADDRESSES�� .ERGE.EM�
ATTEMPTS�TO� PATCH� THE�ADDRESS� LIS T�SO�
THAT��.B� 	FOR� INSTANCE
� LOOKS� LIKE� A�
CHUNK�OF�MEMORY��.B� LONG
� RATHER�
THAN� EIGHT�CHUNKS�OF����,�EACH�

^ �6' 3�(2� !42�
5HE�BUS� IS� A�COLLECTION� OF�COMMON�
ELECTRICAL� PATHWAYS
� USUALLY�THE�
TRACKS�ON� A�CIRCUIT�BOARD
� BUT�
SOMETIMES�USED�MORE� LOOSELY�AS� IN��
THE�DATA�BUS� IS�BI�DIRECTIONAL��5HERE�
ARE�TWO�MAIN� BUSES� IN� ANY�
COMPUTER�SYSTEM�� THE� h ADDRESS�� BUS�
HANDLES� ALL� THE�MEMORY�ADDRESSING�
AND�THE� h DATA�� BUS� LOOKS� AFTER�THE

 �RWNGA?J��RFCMPCRGA?J	�KCKMPW K?N�ECLCP?JGQCB�DMP������� KGE?Q

���������'''' ���,�$HIP�3".
���������'''' ����$HIP�3".
��������''''' ���,�EXTENDED�$HIP�3".� 	FATTER�"GNUS

��������)�) � �.B�EXTENDED�$HIP�3".� 	SUPER�FA T�"GNUS

��������''''' �.B� PRIMARY�AUTO�CONFIG�SPACE
"00000�#&'''' 3ESERVED
#'%����#'%'�� $OMPLEX� INTERFACE�"DAPTOR�#
#'&����#'&'�� $OMPLEX� *NTERFACE�"DAPTOR�"
$������%�'''' $HIP� 3".
%������%#'''' $HIP�3".
%$�����%$'''' 35$
%''000�%''''' 1"%� REGISTERS
&������&�'''' 3ESERVED
&������&�'''' *NITIAL�"UTOCONFIGd�MAP
&������&''''' 4ECONDARY�"UTOCONFIGd�SPACE
'������'#'''' ���,�30.
'$0000�'''''' ���,�30.

TRANSFER�OF� INFORMATION�
5HE�NUMBER�OF� LINES�ON� A� BUS� IS�

CALLED� THE� h BUS�W IDTHi �� .OST�"MIGAS�
HAVE�A�DATA� BUS� ���BITS� 	LINES
�WIDE��
TH IS�MEANS�THE� PROCESSOR�CAN�GATHER�
A� COMPLETE�WORD� OF�INFORMATION� IN�
ONE�FETCH�� )IGH�END�MACHINES� AND�
PROCESSOR�ACCELERATORS� FEATURE�A� ����
BIT�DATA�BUS�

5HE�WIDTH� OF�THE� ADDRESS�BUS�
DETERMINES� HOW�MUCH� MEMORY�CAN�
BE�ACCESSED��5HE�"MIGA�����HAS�A�
���BIT�ADDRESS�BUS�OR���.B� ������ OF�
30.
� 3".� AND�MEMORY�MAPPED�
PERIPHERALS�

^ �2.�6'8�" -� (�.-+8�
' 5$��,!�
"S� *kVE�ALREADY�MENTIONED
� THE� TOTAL�
ADDRESSING�CAPABILITY�O F�A� ������
$16� IS� ��.B�AND�SOME�OF�THA T� IS�
RESERVED�FOR�USE� BY�THE� SYSTEM�� �.B�
OF�IT�� ����OR����,�GOES�ON�THE� 30.
�
AND�THE� REST� IS� USED� FOR�MEMORY�
MAPPED� PERIPHERALS
� THE� SYSTEM�
HARDWARE� 	$*"�S
� AND� THE� 1"%

� AND�
SOME� IS� RESERVED�FOR�FUTURE

EXPANSION� AND� THE�"UTOCONFIGd�
SYSTEM�

^ �6' 3� !.43�
 43.".-%(&a�3'$-�
"UTOCONFIGd� IS� A� RATHER�CLEVER� IDEA�
DEVELOPED� BY�$OMMODORE�WHICH�
AUTOMATICALLY�ALLOCATES� PERIPHERALS� TO�
A� FREE� AREA� OF�THE� ADDRESS�MAP�

0N�THE�"����SYSTEM
�
"UTOCONFIGd�APPEARS�ON� THE� LEFT�HAND�
EXPANSION� CONNECTOR
� BUT�ON�THE�
"�����MODELS� UPWARDS�THE�WHOLE�
THING�APPEARS�ON� A�SET�OF�FEMALE�
EDGE�CONNECTORS�� ;ORRO�SLOTS�

5HE�BASIC� IDEA� IS� AS� FOLLOWS��
%URING�THE�BOOT�SEQUENCE�THE�"MIGA�
SENDS� A� SIGNAL� 	MAPPED� INITIALLY�AT�
ADDRESS��&�����
�TO� THE�FIRS T�SLOT�
ON� THE� BUS�� $ONFIGURATION� INFORMATION�
IS� READ� FROM�THE�BOARD� AND�THE�"MIGA�
SENDS� IT�AN� ASSIGNED� ADDRESS�
SOMEWHERE�WITHIN�THE� PRIMARY�
"UTOCONFIGd�SPACE� STARTING�AT�
��������WHICH� IS� LATCHED� BY�
HARDWARE�� 5HIS�EFFECTIVELY�MAKES�THE�
BOARD� DISAPPEAR�FROM�THE

) 1&.-�!423(-&� \� ) 1&.-�!423(-&
-W@@JC�� �'OUR�BITS�OR�HALF�A�BYTE�� 4OMETIMES�WRITTEN� /IBBLE�

/?EC�� �"�CHUNK�OF�MEMORY�USUALLY�����BYTES� LONG�

/PMN?E?RGML�#CJ?W�� �5HE�TIME� IT�TAKES�FOR�AN� ELECTRONIC�SIGNAL� TO�TRAVEL�
THROUGH� AN�ELECTRONIC�CIRCUIT
� USUALLY� LOGIC�GATE�

1 #�BGQI�� �"�3".�DISK�WHICH� RETAINS� ITS�CONTENTS�AFTER�A� RESET�

1 ,�� �3ANDOM�"CCESS�.EMORY��"NY�MEMORY�WHICH�CAN�BE�WRITTEN�TO�AND�
READ�FROM�

1 2�� �3OW�"DDRESS�4TROBE�� 4IGNAL�WHICH� INFORMS�THE� 3".�TO� LOAD�THE�
ROW�ADDRESS�FROM� ITS� ADDRESS� LINES��5HE�BAR� INDICATES� THE�SIGNAL� IS�
ACTIVE� LOW�

1.,�� �3EAD�0NLY�.EMORY�� "�TYPE�O F�MEMORY�WHICH� RETAINS� ITS�CONTENTS�
EVEN�WHEN�THE�POWER� IS�TURNED�OFF�

13+�� �3ESISTOR�5RANSISTOR� -OGIC�

2"1 ,�� �4TATIC�$OLUMN�3".��"�VERY�FAST�TYPE�OF�DYNAMIC�3".�WHICH� USES�
A�SPECIAL� ROW�ONLY�ADDRESSING�MODE�

2(,,�� �4IMULTANEOUS� *N�LINE�.EMORY�.ODULE��"�SET�OF�4.5�MEMORY�CHIPS�
PRE�MOUNTED�ON� A�SMALL� 1$#�WITH�AN�EDGE�CONNECTOR�� #Y�THEIR�NATURE
�
4*..S�ARE�VERY�SIMPLE�TO �FIT�

21 ,�� �4TATIC� 3".�� 7ERY�FAST�MEMORY
� BASED� ON�THOUSANDS�OF�GATES�

3P?LQGQRMP�� �"N�ELECTRONIC� SWITCH�

3PG
QR?RC�� �"� LINE�WHICH�CAN�HAVE�THREE�STATES��0N
� 0FF
� OR�HIGH�IMPEDANCE��
5HE� THIRD� STATE� IS� USED�SO�THAT�MANY�LINES�CAN�BE�CONNECTED�TOGETHER�
W ITHOUT�INTERFERING�WITH�EACH�OTHER��"�CHIP� IS�MADE�ACTIVE�ON�THE�BUS�BY�
PULLING� ITS� NOT�CHIP�ENABLE�	�$&
� LINE� LOW�

33+�� �5RANSISTOR�5RANSISTOR� -OGIC�

1;;�� �7OLTS�$OLLECTOR�$OLLECTOR��5HE� SUPPLY�VOLTAGE�� COMMONLY���VOLTS�FOR�
55-�LOGIC�CIRCUITS�

5+2(�� �7ERY�-ARGE�4CALE� *NTEGRATION�� -OTS�OF�COMPONENTS�ON�A�SINGLE�CHIP�

6$�� �8RITE�&NABLE�� *F�THIS� LINE� IS�)*()� THE�3".� LOADS�THE� CONTENTS
OF�THE�CURRENT� LOCATION�ON� THE�DATA� LINES�� *F�TH IS� LINE� IS� -08
� THE�DATA� IS�
READ� FROM�THE�DATA� LINES�AND� STORED�

6MPB�� �"����BIT�WIDE�MEMORY� LOCATION�OR�ADDRESS�

!-)'!�3(/00%2�a �)335%� ���a �-!9������ �
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CVN?LBCB�QAFCK?RGA�DMPK��QFMUGLE�RFC�CVRP?�E?RCQ�?BBCB�RM�RFC�
@?QGA�2 �1 � DJGN
DJMN

"UTOCONFIGd�SPACE
� WHEREUPON� IT�
PASSES�A�$0/'*(�065�SIGNAL� TO � THE�
NEXT�SIOT�ALONG�THUS�ENABLING� IT�TO�
JOIN� THE� SYSTEM�

*N� TH IS�WAY�THE�"MIGA� HANDLES�
THE� LOCATION�OF�WHERE�BOARDS� APPEAR�
IN� THE�MEMORY�MAP�AND
� SINCE�THE�
SIGNALS� RIPPLE�THROUGH� BOARD�BY�BOARD


THERE� IS� NEVER�ANY�CHANCE�OF�TWO�
PERIPHERALS�APPEARING�AT�THE� SAME�
ADDRESS�

*NTERESTINGLY
� SINCE�THE�
"UTOCONFIGd�SPACE� IS��.B�WIDE� AND�
THIS� IS� USED�FOR�'AST�3".� ONLY
� THE�
"MIGA� ����1LUS�HAS� A�MEMORY� LIM IT�
OF���.B�

^ �2.�6' 3�(%� (�6 -3� �
' 1#�#(2*�3..�
/O� PROBLEM�� "UTOCONFIGd� 	WHICH�
SHOULD� BE�SUPPORTED� BY�ALL�
PERIPHERALS
�HANDLES� THOSE�TOO�� *T�S�
WORTH� POINTING�OUT�THAT
� IF�BUDGET�
PERMITS
� A�COMBINED� 3".� AND� HARD�
DISK�EXPANSION� SYSTEM� IS�FAR�MORE�
COST�EFFECTIVE� THAN� BUYING�THE� ITEMS

SEPARATELY�BECAUSE�THE�AMOUNT�OF�
ELECTRONICS� INVOLVED� IS�GREATLY�
REDUCED�� *F�YOU�JU S T�BUY�THE�MEMORY�
EXPANSION� IT�SHOULD� HAVE� A� THROUGH�
PORT�WHICH� SUPPORTS�"UTOCONFIGd�
OTHERWISE�YOU�WILL� NOT�BE�ABLE�TO �ADD�
A� HARD� DISK�	OR�OTHER�AUTO�CONFIGURING�
PERIPHERAL
� A T�A� LATER�DATE�

^ �(�5$�'$ 1#�.%�23 3("�
1 ,��6' 3�(2� (3�
4TATIC� 3".� OR�43".�WAS� A� FAIRLY�
EARLY�DEVELOPMENT� IN� -4*� MEMORY�
CHIPS�AND� IS� STILL� IN�WIDE� USE�TODAY��
*TS� PRIMARY�ADVANTAGE�OVER�%3".�
	SEE� BELOW
� IS�THAT�DATA� REMAINS

STORED�WHILE� POWER� IS� APPLIED�� IT�DOES�
NOT�REQUIRE� THE�CONSTANT�TOPPING�UP�
PROCEDURE�OF�%3".kS� LEAKY�BUCKETS��
5HEREFORE
� 43".�DOES� NOT� REQUIRE�
ANY�EXTERNAL� CIRCUITRY�TO�BOOST�THE�
SIGNAL� TO� CORRECT� LOGIC� LEVELS�� 4O�ON�
THE�FACE�OF�IT
� 43".� SOUNDS� LIKE� THE�
PERFECT�SOLUTION� FOR�MOST�
APPLICATIONS�� BUT� IN� PRACTICE� IT� ISNkT�

5HE�DESIGN� HAS� TWO�MAJOR�FLAWS���
&VERY�GATE� IS� CONSTRUCTED� FROM�

SEVERAL� TRANSISTORS� AND� THE�WHOLE�
THING� REQUIRES� AT� LEAST�FIVE�GATES�
MORE� IN� PRACTICAL� TERMS�� *N�
COMPARISON� TO � %3".S
� FAR�MORE�
MATERIAL� IS� USED� TO� PRODUCE�ONE�
GATE
�WHICH�MEANS� LESS�MEMORY�
CELLS� PER�SQUARE�
MILLIMETRE�OF�CHIP�
5HE�COST� PER�BYTE�
IS�THEREFORE�
HIGHER
� AND�MORE�
CHIPS�ARE� REQUIRED�
TO�SATISFY�SYSTEM�
DEMANDS�� .ORE�
CHIPS�MEAN� LARGER�
BOARDS� AND� COST�
BECOMES�TOO�
PROHIBITIVE�TO � USE�
THIS� CONSTRUCTION�
IN�MODERN�
DESIGNS�

"�BASIC�43".�
CELL� 	'IGURE� �
�
REQUIRES�
ADDITIONAL�
PROCESSING�TO
PROVIDE�THE�BI�DIRECTIONAL� DATA�BUS�
#Y�DEFINITION
� THIS� SYSTEM� REQUIRES�
SEPARATE� ROUTES�FOR�DATA� IN� AND�DATA�
OUT�� *T�ALSO� REQUIRES�EXTRA� LOGIC�TO�
HANDLE� THE� SELECT� LINE�� 0NE�SOLUTION�
IS� SHOWN� IN� 'IGURE� ��

^ �2.�6' 3� !.43�
#8- ,("�1 ,�
5HE�MOST�COMMON� TYPE�OF�3".� USED�
IN�MICRO�COMPUTERS� IS� %3".�
OR�DYNAMIC�3".� AND� IS�
NOTABLE� BECAUSE� IT� IS�
INTERNALLY� AN� ANALOGUE� AS�
OPPOSED� TO�A� DIGITAL� DEVICE�
$OMPARE�THAT�TO� STATIC� 3".�
WHICH� IS� ENTIRELY�DIGITAL�� /OW�
TAKE� A� LOOK�AT�'IGURE���� DONkT �
WORRY� IF�ELECTRONICS�GIVES�YOU�
A� HEADACHE
� I T kS�VERY�SIMPLE�

#Y�APPLYING�A�VOLTAGE�TO�
THE�DATA� LINE
� CURRENT�WILL�
CHARGE�THE� CAPACITOR�$ L��5HIS�
CAUSES�A� LOGIC�ONE�TO�BE�
STORED�� #Y�CONNECTING�DATA�TO�
07
� THE�CHARGE� LEAVES�THE�
CAPACITOR��5HIS� STORES� A� LOGIC�
��� 3EADING�FROM�TH IS�CIRCUIT� IS�
ACCOMPLISHED� IN� A� SIMILAR�
FASHION�� 5HE�TRANSISTOR� IS�TURNED� ON
�
AND�THE�VOLTAGE� LEVEL� HELD� ON� THE�
CAPACITOR�IS� READ�FROM�THE�DATA� LINE�

^ �2.�6' 3� !.43�
1$%1$2'�
5HE�%3".�MEMORY�CELL� IS� NOT�WITHOUT�
ITS� PROBLEMS��5HE�DIFFERENCE� BETWEEN�
0/� AND�0''� IS� IN� THE�ORDER�OF�MILLI�
VOLTS� 	THOUSANDTHS�OF�A� VOLT
� � � LOGIC�
CIRCUITS� REQUIRED� A�DIFFERENCE�OF

SEVERAL� THOUSAND�TIMES�THAT�� #EFORE�
DATA�CAN� BE� READ� BY�THE�OUTSIDE�
WORLD
� IT�MUST�BE� CONVERTED� TO� A�
DIGITAL� SIGNAL� BY�A� DIFFERENTIAL�
AMPLIFIER�

$APACITORS� ARE� LIKE� TINY�RE�
CHARGEABLE� BATTERIES�� THEY�STORE�
CHARGE� IN� THE� FORM� OF�FREE�ELECTRONS�

5HIS� IS�MEASURED�
AS� CURRENT�WHEN�
THE�ELECTRONS� FLOW�
THROUGH� A�CIRCUIT��
)OWEVER
� THIS�
SIMPLE�CELL�
SUFFERS�WITH� A�
PROBLEM�CAUSED�
MAINLY�BY�THE�
PHYSICAL� SIZE�OF�
THE� COMPONENTS��
*N� A� PERFECT�

WORLD� A�CAPACITOR�
WILL� RETAIN� ITS�
CHARGE�UNTIL�
SOMETHING�
DISCHARGES� IT�� *N�
PRACTICE� THOUGH
�
THE� CHARGE� 	AND�
THE� INFORMATION�

STORED
� LEAKS�AWAY�THROUGH�THE�
SUBSTRATE
� THROUGH� THE� CAPACITOR�AND�
THROUGH� THE�SOURCE�GATE�JUNCTION� ON�
2 L�� SEE� 'IGURE���� 5HIS�BEHAVIOUR�HAS�
LEAD�TO�MEMORY�CELLS� IN� %3".S�BEING�
COMPARED�TO� LEAKY�BUCKETS�

5HE�ACTUAL� TIME�TAKEN�FOR�A�
SINGLE�BIT�TO �DROP�FROM� LOGIC� �� TO� LOGIT
�� CAN�VARY�DRAMATICALLY�FROM�CELL� TO�
CELL� EVEN� ON�THE�SAME�CHIP�

5HEREFORE�ANOTHER�CIRCUIT�CONSTANTLY�
CHECKS�EACH� BIT�AND� TOPS�THEM� UP�A�
SEQUENCE�CALLED� 3".� REFRESH��
5YPICALLY
� A� REFRESH�TIME�OF��M4� IS�
QUOTED�FOR�MODERN� DEVICES��
/EVERTHELESS
� SOME� %3".S�CAN�
RETAIN� THEIR�CHARGE�FOR� UP�TO����
SECONDS�WHICH� IS� PARTLY�THE� REASON� C�
��� SECOND� POWER�DOWN� IS� USUALLY�
QUOTED� TO� RID� A� SYSTEM� OF�MEMORY�
RESIDENT�VIRUSES�� "#

#/-).'�.%84�-/.4(�a �#/-).'�.%84�-/.4(�a �#/-).'�.%84�-/.4(
-CVR�KMLRF�RFCPCiQ�CTCL�KMPC�ML�KCKMPW�� 3GC�?�ILMR� GL�WMSP�F?LIW�MP�
K?IC�?�LMRC� GL�WMSP�BGEGR?J�BG?PW�� RM�K?IC�QSPC�PFL�BML�R�DMPECR�WMSP�AMNW�
MD��D@>8�/?FGG<I�� �MSR�ML�RFC�DGPQR�3FSPQB?W� GL�RFC�KMLRF��.F��?LB� JMMI�
MSR�DMP�RFC��D@>8��EJN<IJ�2NCAG?J�ML� 1 ,�

MSRNSR��0	� KGPPMPQ� RFC� JMEGA� JCTCJ� ?R� #�UFCL�RFC�AJMAI�GQ�?ARGTC� �JMU	

J?PECP�RF?L� GRQ�#1 ,�AMSQGL

,MQRCI������BWL?KGA� 1 ,

4E LE C T

m�%ATA� * N � OU T

%GESPC� ��� " J � JMQCQ�AF?PEC�RFPMSEF�RFC�N?RFQ�MJ�
AMKN?P?RGTCJW� JMU� PCQGQR?LAC
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DMP�RFC� KGE?� ���
&SSENTIAL� "���� UPGRADE� �� �.B�"MIGA� IS�
NOW�STANDARD� a� 'UNCTIONAL� EQUIVALVENT� TO�
"���� a�-OWER�POWER���.BIT�%3".�a�-ATEST�
TECHNOLOGY� HIGH�QUALITY� COMPONENTS� a�
�'ATTER�"GNUS�� COMPATIBLE� FOR� �.B�$)*1�
.&.�a�-OW�PROFILE�ENABLE�DISABLE�SWITCH�a�
"VAILABLE�WITH� OR�WITHOUT� BATTERY�BACKED�
CLOCK��CALENDAR�MODULE�

�'*�&�U�����

]�� ���
c Q R ? P

� �  � � U1�RADE� APPROVED�� � �� 7 P ? AK_��C�
&XTERNAL� FITTINQ� � 6 ? P P ? L R W MAXIMUM�3".� ]�
	COVERED� BY� G j� 1^RT
CONFIGURE�a�;ERO�WAIT�STATES� a� W � 1� ENTED� AUTO�
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�,@�1 ,�$7/ -2(.-�
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'ULLY� IMPLEMENTED� AUTO�CONFIGURE�
a�;ERO�WAIT�STATES�a�6SES��.�X��BIT�
4*..S��
�
�OR��.B�CONFIGURATIONS�
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1.,�2' 1$12
&SSENTIAL�UPGRADE�FOR�ALL�"����1LUS�OWNERS��
&NABLES� SAFE� AND�EASY� SWITCHING� BETWEEN�
���� �� ����� ,ICKSTART� 30.4� a� ,EYBOARD�
CONTROLLED� SWITCHING� a� )AS��� 30.� SOCKETS�
TO�ALLOW�FOR�FUTURE
EXPANSION�
"S�ABOVE�BUT�WITH

\�����
\�������POSITION�SLIDE�SWITCH

*("*23 13�1.,2
7����,ICKSTART�30.

7�����,ICKSTART�30.
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F L. H B� )F RO�e��SK� SYSTEM�WITH� UP� TO�
�.B� OF� 3".� a� 'ACTORY�FITTED
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PCQC?PAF� F?Q�QFMUL�RF?R�
HSQR�SLBCP�����MD�?BSJRQ�
UMSJB� JGIC�RM�NJ?W�RFC�

NG?LM�� Q�QSAF� GR�F?Q� J?SLAFCB�RFC�
,GP?AJC�/G?LM�3C?AFGLE�2WQRCK�
 �?�
AMKNSRCP
@?QCB� NG?LM�RC?AFCP�� 'MU�
BMCQ� GR�UMPI�?LB� GQ� GR�?LW�EMMB�

8HAT�YOU�GET� IS� A�KEYBOARD�WITH�
FOUR�OCTAVES�WHICH� HAS�.*%*� AND�
CUSTOMISED� INTERFACES
� BUILT�IN�
SPEAKERS
� ����SOUNDS�AND� CAN� BE�
PLAYED�ON� ITS�OWN�OR�BECOME�PART�OF�
A�.*%*� SEQUENCING�SYSTEM�

5HE�.IRACLE�4YSTEM� IS�BOTH�
INNOVATIVE�AND�FUN� AND� IS�ONE�STEP�
NEARER�THE�WORLD�OF�HOME�
ENTERTAINMENT�AND�EDUCATION�WHICH�
COMPUTER�MARKET�ANALYSTS�HAVE� BEEN�
TELLING�US� IS� jJU S T�AROUND�THE�CORNERk �

5HE�FIRS T�THING�TO� REALISE� IS�THAT�
YOU�WILL� NEED�AT� LEAST��.B�OF�
MEMORY�AND�TWIN�DISK�DRIVES�� *T�
REQUIRES� ACCESS� TO�ALL� THREE�DISKS�
AND�WITH�JUS T�ONE�DRIVE� IT� IS� A� REAL�
PAIN�TO � KEEP�SWAPPING�DISKS�� &VEN

 F<J�K?<�)@I8:C<�,@8EF�0<8:?@E>�
/PJK<D�JKI@B<�K?<�I@>?K�EFK<��&FE�
�8K<J�9I8M<J�K?<�J?FFK@E��>8CC<IP
VARY� IN� STYLE�FROM�$LASSICAL� AND�FOLK�
TO � POPULAR�TUNES�� #EFORE�EACH�
LESSON
� THE� PIECE� IS� DEMONSTRATED�
AND� OFTEN� A� SMALL� PIECE�OF�HISTORICAL�
BACKGROUND� IS�THROWN� IN�� 5HIS� IS

+CR�WMSP�DGLECPQ�BM�RFC�U?JIGLE�UGRF�RFC�,GP?AJC�/G?LM�RC?AFGLE�2WQRCK��3FC�
ICW@M?PB�AMKCQ�AMKNJCRC�UGRF�DMSP�MAR?TCQ�?LB�@SGJR
GL� QNC?ICPQ

TWIN� DISK�DRIVE�OWNERS�COULD�BECOME�
A�MITE� CHEESED�OFF�AT�THE� LOADING�
AND�WAITING�TIME�� 4INCE�THERE�ARE�
MANY�FACILITIES�CONTAINED� IN� THIS�
PACKAGE�AND�THE�AIM� IS�TO �TEACH�YOU�
TO� PLAY�WITHOUT�TEARS
� A� HARD�DRIVE� IS�
REALLY�THE�ONLY�WAY�TO�GET�A� POSITIVE�
BENEFIT�FROM�TH IS� PROGRAM�� AN�
EXPANDED�MEMORY�WOULD�ALSO� HELP
�
AS�WITH� �.B� IT� HAS�TO�KEEP�CLEARING�
OUT�DATA� TO� LOAD� UP�NEW�FACILITIES�

8HILE� LOADING�UP� IT�PLAYS�A�
SLIGHTLY�QUIRKY�VERSION�OF�THE�
"MERICAN� HYMN� j5IS�A�GIFT�TO � BE�
SIMPLEk ��:OU� ARE�THEN� PRESENTED�WITH�
A�.USIC�$ONSERVATOIRE�WITH� THE� LID�OFF�
	LITERALLY�
�� 5HERE�ARE�VARIOUS� ROOMS�TO�
�V IS IT�� � �THESE�CORRESPOND�TO�THE�
VARIOUS�FUNCTIONS�OF�THE�OVERALL�
COURSE�� 5HESE�ARE�$LASSROOM

"RCADE
� 4TUDIO
� "DMINISTRATION
�
1ERFORMANCE�)ALL� AND� 1RACTICE�3OOM��
8EkLL�V IS IT�THEM� IN�TURN�

(-�3'$�"+ 221..,
5HIS� IS�THE�AREA�WHICH�WILL�GET�MOST�
USE
� AS�TH IS� IS�WHERE�THE�ACTUAL�
TEACHING�TAKES� PLACE��5HE�COURSE� IS�
SET�OUT� IN� ���CHAPTERS�� EACH�CHAPTER�
CAN� HAVE�UP�TO���� LESSONS�TEACHING�
POINTS� ALL� O F�WHICH�ARE�FULLY�
EXPLAINED��:OU� ARE�DIRECTED� TO�
PRACTISE�AND� PLAY�GAMES�TO� IMPROVE�
YOURSELF�WITH� THE�PROGRAM� ACTING�AS�
TEACHER�AND�ADVISER�AT�EVERY�STAGE�

5HE�PIECES�ARE�WELL� CHOSEN� AND

BACKED� UP�BY�THE�MANUAL�WHICH� HAS�
POTTED� INFORMATION�ON�THE� COMPOSERS�
AND�THE� PIANO� ITSELF��8HEN�
DEMONSTRATING�THE�TUNE
� A�POINTER�
FOLLOWS�THE�MUSIC�NOTATION� AND�THE�
NOTES�ARE�ALSO� jPLAYEDk� ON� THE��%�ON�
SCREEN� KEYBOARD��5HE�SYSTEM� INFORMS�
YOU�OF�THE�TECHNICAL� PROBLEMS�WHICH�
YOU� ARE�ABOUT�TO �ENCOUNTER�AND�THERE�
ARE�EXERCISES�TO�BE�FOLLOWED�TO�
REINFORCE�EACH� NEW�SKILL��5HESE�ARE

LINKED�TO�THE�"RCADE�SECTION�WHICH�
PLAYS�MUSIC�GAMES�TO� REINFORCE�
ASPECTS�OF�PITCH
� RHYTHM� AND�
FINGERING�� 1OINTS� SUCH� AS� jPOSTURE�AT�
THE� KEYBOARDk� HAVE�A�JO LLY�PICTURE�OF�A�
BAROQUE� PERFORMER�PLAYING�A�SYNTH�
PLUS�A�CLOSE�UP�OF�THE�FINGERS�ON�THE�
KEYS�� �ALL� USEFUL� STUFF�� "S�YOU� LEARN�
NEW�NOTES
� THE�ON�SCREEN� KEYBOARD� IS�
ALSO� jPLAYEDk 
�
SHOWING�THE�NOTE�YOU�
ARE� PLAYING
� ALTHOUGH�
THE�NOTATION�WHICH� IS�
ON�THE� SCREEN� AT�THE�
SAME�TIME� IS� NOT�

'OR�THE�MOST�PART�
TH IS� INTERACTIVE�
SYSTEM� IS�EXCELLENT�
)OWEVER
� THERE�WERE�
CERTAIN� AREAS�OF�
DOUBT�� *�WAS�A�BIT�
PUZZLED�BY�THE�
REPETITION�OF�FINGER�NUMBERS�ON� NOTES�
THAT�ARE�TIED�� �TH IS� IS� RATHER�
MISLEADING�AS� IT�ENCOURAGES�THE�
LEARNER�TO� RESTRIKE� THE�NOTE�� "LSO
�
WHEN�THERE�ARE� FINGERING�JUMPS
�
THESE�ARE�NOT� INDICATED�ON�THE�
SCREEN
� AS� IS� USUAL�WITH� KEYBOARD

TEACHING�� 4OMETIMES� PROGRESSION�
WITHIN�THE� LESSON� IS�HELD� BACK�AS�
jTEACHERk� IS�A� LITTLE�TOO�FUSSY�ABOUT�
ACCURACY�� *N� SOME�CASES�THERE�ARE�
FLAWS� IN� THE�WAY�THAT� IT�DEMONSTRATES�
SOME�OF�THE�MATERIAL�� EG� IN�ONE�PIECE�
IT�PLAYS�SOME�NOTES� INCORRECTLY�� *F�YOU�
REPRODUCE�TH IS� IT�ACCUSES�YOU� OF�
PLAYING� RANDOM� NOTES�

5HE�ON�SCREEN�TEXT�USES�MAINLY�
"MERICAN�TERMINOLOGY�WITH� NOT�A�
MENTION�O F�A�CROTCHET�OR�QUAVER
�
USING�THE� 64�TERMS�OF�WHOLE�NOTES
�
HALF�NOTES� AND�QUARTER�AND�EIGHTH�
NOTES��5HIS�COULD� CAUSE�PROBLEMS� IF

-M
MLC�LCCB� ILMU�WMS�A?L�R�NJ?W�?�
LMRC��6GRF�RFC�HSIC@MV��WMS�A?L�R?IC�
WMSP�NGAI�MD�RFC�RSLCQ

THE�USER�HAS�HAD� LESSONS�ON�OTHER�
INSTRUMENTS��8HEN� *� FIRS T�SAW�THE�
PRELIMINARY�SYSTEM
� *�WAS� LED� TO�
UNDERSTAND�THAT�TH IS�WOULD� BE�
CORRECTED� FOR�THE�6,�MARKET�

%URING�THE� LESSON
� FLASHCARDS�
APPEAR�TO �TEST�YOUR�UNDERSTANDING�OF�
WHAT�YOU� HAVE� LEARNT�AND�YOU� HAVE�TO�
ANSWER�CORRECTLY�BEFORE�THE� LESSON�
CAN� CONTINUE��"T�ANY�POINT�YOU�CAN�
PAUSE�FROM�THE� LESSON� AND�EITHER�
RESTART�THE� LESSON� AGAIN� OR�CONTINUE�
ONWARDS��"T�THE�END�OF�EACH� SESSION�
IT� LOGS�THE�NUMBER�OF�MISTAKES� AND�
THE� NATURE�OF�THEM�� �TH IS� IS�HANDLED�
BY�THE�ADMINISTRATION�DEPARTMENT��
8HAT� IS�CLEVER� IS� THAT� IT� ADAPTS� ITSELF�
TO�PFLI�FAULTS�AND�WILL� COME�UP�WITH�
EXERCISES�TO� IMPROVE�AREAS�WHERE�
YOU� ARE�WEAK��5HIS� IS�EXCELLENT�AND�
*kM�SURE� IS� A� POINTER�TO �THE�WAY� IN�
WHICH� TH IS� SYSTEM� CAN� BE�DEVELOPED�

 #,(-(231 3(.-
"NY�TIME�THAT�YOU� LOG�ON� OR�OFF
� THE�
"DMINISTRATION�DEPARTMENT� INFORMS�
YOU�OF�YOUR�PROGRESS� IN� ALL� THE�
DEPARTMENTS
� RATINGS�AND�OVERALL�
AVERAGE�SCORE�TO�DATE��5HIS� IS� KEPT

) 1&.-�!423(-&� \� ) 1&.-�!423(-&
,(#(�� �.USICAL� *NSTRUMENT�%IGITAL� *NTERFACE�� A� UNIVERSAL�DIGITAL� LANGUAGE�

WHICH�CONNECTS� INSTRUMENTS� BOTH� TO �OTHER� INSTRUMENTS�AND�
COMPUTERS�OTHER�.*%*�EQUIPPED�DEVICES�

"FMPB�� �5HREE�OR�MORE�NOTES�PLAYED�SIMULTANEOUSLY�THAT�CREATE�A�HARMONY�

,SJRG
3GK@P?J�� �5HE�ABILITY�O F�AN� INSTRUMENT�TO � PLAY�MORE�THAN�ONE�SOUND�
SIMULTANEOUSLY�� USUALLY�SEVERAL� DIFFERENT�MUSICAL� PARTS� IN� ONE�GO�

6CGEFRCB�*CW@M?PB�� �"� KEYBOARD� THAT�REQUIRES�MORE� PRESSURE�TO �PLAY�EACH�
NOTE��"�PIANO�HAS�A�WEIGHTED�KEYBOARD
� MOST�SYNTHESIZERS�DO� NOT�

5CJMAGRW�2CLQGLE�� �5HE�FASTER�YOU� PLAY�THE�NOTE
� THE� LOUDER�THE�NOTE�SOUNDS
�
JU S T� LIKE�A�PIANO�

+CE?RM�2R?AA?RM�� �5WO� *TALIAN� MUSICAL� TERMS�MEANING�SMOOTH� AND�SHORT�
RESPECTIVELY�

2COSCLACP�� �"�DEVICE� THAT�RECORDS�THE�DATA�GENERATED� BY�PERFORMANCE
�
USUALLY�.*%*� DATA�� *T�CAN�THEN� PLAY�THE� INSTRUMENT�USING�TH IS�DATA�TO�
REPEAT�THE�PERFORMANCE�

0S?LRGXC�� �5HE�ABILITY�OF�A�SEQUENCER�TO � �ROUND�UP�� NOTES�SO�THAT�THEY�ARE�
PLAYED�BACK� IN�TIME�

!-)'!�3(/00%2�a �)335%� ���a �-!9�����
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UNDER�YOUR�OWN� PROGRESS� CHART�AND�
ON�EACH� LOG� IN� IT�TE LLS�YOU�WHERE�YOU�
WERE�ON�YOUR� LAST� LESSON�� *T�WILL� EVEN�
PRINT�OUT�A�CERTIFICATE�OF�MERIT�WHEN�
YOU� PASS�CERTAIN� STAGES�� *TS�ABILITY�TO�
COPE�AND� KEEP�TRACK�OF�MULTIPLE�
USERS�MAKES� IT�A�SERIOUS�CONTESTER�
FOR�THE� CLASSROOM�

#.6-�3'$� 1" #$
"RCADE�PLAYS�A� SELECTION�OF�SHOOTkEM�
UP�GAMES�DESIGNED�TO� IMPROVE�YOUR�
SKILLS��5HERE�ARE�
THREE�GAMES�
WHICH� HELP�YOU�
WITH� NOTATION
�
RHYTHM� AND�
FINGERING�AND�
THESE�ARE�
GENERALLY�AMUSING�
AND�EXACTING�
4CORES�ARE� LOGGED�
AND�COUNT�TOWARDS�
YOUR�FINAL� AND�
OVERALL� RATING�� A�
FORM�OF�CONTINUAL�
ASSESSMENT�

j"LIENSk� IS�
QUITE�EXACTING�AND�
DEMANDS�THAT�YOU�
PLAY�AND� READ�
NOTES�CORRECTLY�
WITHIN� A�CERTAIN� TIME� LIM IT��5HE�NOTES�
RELATE�TO �SECTIONS�OF�THE� PIECE�YOU�
ARE�WORKING�ON� AND� IF�YOU�GO�WRONG�
YOU� ARE�TOLD� ABOUT� IT� IN� NO�UNCERTAIN�
TERMS��:OU� CANNOT� PASS�OVER�THIS�
GAME� UNTIL� YOUR�SCORE� IS�GOOD�
ENOUGH�� j3IPCHORDk� HAS� PARACHUTISTS�
WHICH� FLOAT�TO �THE�GROUND�HAPPILY�IF�
YOU� CORRECTLY�HIT�THE�THREE�NOTES�OF�
THE�CHORD�TOWED� ALONG�BY�A�
HELICOPTER�� j%UCKSk� IS� A�NOTATION�
TRAINER�WHICH�SHOOTS�DOWN� DUCKS�ON�
A�STAVE� IF�YOU� HIT�THE� CORRECT� KEY�
5HIS�SORT�O F�THING�MAKES� LEARNING�FUN�

/$1%.1, -"$�' ++
0N�ENTERING�THE� PERFORMANCE�HALL� THE�
PIECE�YOU� PERFORM� IS�MATCHED�
NUMERICALLY�WITH� THE� LESSONS�� THE�
PIECE�YOU� LEARN� IN� LESSON��� IS�
PERFORMANCE� PIECE� LEVEL� ��� )ERE�THE�
MULTI�TIMBRAL� ASPECT�OF�THE�HARDWARE�
IS�USED�WITH� AN� jORCHESTRATEDk�
ACCOMPANIMENT�AND� A� LEAD�VOICE�
WHICH� CAN�MAKE�ANY� INSTRUMENTAL�
SOUND��:OU� CAN�OPT�TO� PLAY� LEFT�OR�
RIGHT�HAND�OR�BOTH� �THE �DEFAULT�TEMPO�
OF�THE� PIECE� IS� ALSO�ADJUSTABLE�

5HE�WAY�IN�WHICH� IT�SUMS�UP�YOUR�
PERFORMANCE� IS�GOOD�WITH� ADVICE�
ABOUT�THE�ACCURACY�OF�THE�NOTES��
)OWEVER�THERE�SEEMS�TO�BE�NO�
ADVICE�ABOUT�THE�TOUCH�YOU� USE�ON�
THE� KEYS
�WHICH� IS� SURPRISING�AS�THE�
INSTRUMENT� IS�VELOCITY�SENSING�� 1ART�
OF�ACOUSTIC� PIANO�TEACHING� IS�
CONCERNED�WITH�THE�PRESSURE�APPLIED�
WHEN� STRIKING�NOTES�TO� PRODUCE�
DIFFERENT�TONES�WITHIN� THE�PIECE�AND�
THIS� SEEMS�TO�BE�SOMETHING�THA T�THE�
SYSTEM� HAS�NOT�ADDRESSED��5HIS�
COULD� ALSO�BE�APPLIED� TO�THE�BASICS�
OF�TOUCH�� �-EGATO�AND�4TACCATO

PLAYING�	SMOOTH�OR�SPIKEY�NOTES
� IF�
YOU� LIKE
� AS�WELL� AS�PLAYING� LOUDLY�OR�
QUIETLY�� %EFINITELY�AREAS�THAT�THE�
SYSTEM�CAN� COPE�WITH� BUT�SOMETHING�
THAT� IT�FA ILS�TO �ADDRESS�

5HE�ACCOMPANIMENTS�TO �SOME�
PIECES�COULD� BE�MORE�FAITHFUL� TO�THE�
ORIGINALS��5HEY�QUITE�OFTEN� USE�
INCORRECT�CHORD� INVERSIONS� FOR� NO�
PARTICULAR�REASON
� SINCE� IT�WONkT�
AFFECT�THE� PLAYING�OF�THE� PIECE�AND�
SOME�HAVE�UNSATISFACTORY�SOUNDS�TO

WORK�WITH�� 'OR�EXAMPLE� 5HE�4WANk� IS�
A�WELL� KNOWN� jCELLO�SOLO�AND� USES�
THE� SUSTAINED�SAD�TONE�OF�THE� jCELLO�
TO � PUT�THE� PIECE�OVER��8HY�THEREFORE�
DOES�TH IS�VERSION� USE�A�TINKLY�
VIBRAPHONE �"T�TIMES�THE�
ACCOMPANIMENT�MISSES�OUT�NOTES

AND�APPEARS�TO �STUMBLE� IN� PLACES�FOR�
SOME�PIECES�

"FTER�EACH� PERFORMANCE�YOU� ARE�
GIVEN� A� PITCH� AND� RHYTHM� ASSESSMENT�
WHICH� IS�EXTREMELY�PERCEPTIVE�AND�
USEFUL�� *T� POINTS�OUT�WHERE�YOU� PLAYED�
INCORRECT�NOTES�	IN�MEASURE�SO�AND�
SO
�AND�WHAT�THEY�WERE��"LL� IS� LOGGED�
ON�YOUR�PROGRESS�CHART�

/1 "3("$�1..,
"T�THE�END�OF�EACH� LESSON
� THE�
jTEACHERk� RECOMMENDS�VARIOUS�
PRACTICE� ROUTINES�AND� PIECES�TO�TRY��
6NLIKE�1ERFORMANCE�YOU� CAN� PRACTISE

PARTS�ON�THEIR�OWN
�WITH�OR�WITHOUT�A�
METRONOME� RHYTHM� AND�
DEMONSTRATIONS�OF�THE� PIECE�ARE�
GIVEN�ON� REQUEST��"GAIN�AN�ACCURATE�
ANALYSIS� OF�YOUR�FAULTS�AND�
SUGGESTIONS�ON� HOW�TO� IMPROVE�ARE�
PLUS�POINTS�FOR�THE� SYSTEM�

234#(.�2.4-#2
5HIS� IS�A� SIMPLIFIED� SEQUENCER��5HERE�
ARE�NO�QUANTIZE� FACILITIES�BUT�YOU�CAN�
RECORD�ON� UP�TO� ��TRACKS�ALTHOUGH�
YOU�CAN �T�DELETE�ANY�OF�THE�TRACKS�AT�
ALL�� 5HE� PURPOSE� IS� TO�GIVE�YOU�A�
TASTE�OF�MULTI�TRACKING�USING�DIFFERENT�
SOUNDS�FOR�EACH�TRACK�� *TkS� FUN
� BUT�
BASIC��5HE� KEYBOARD� HAS� ����VOICES�
AND�YOU�CAN� ASSIGN�THESE�TO�ANY�OF�
THE�TRACKS��5HE�HARDWARE�DOES�NOT�
OUTPUT�.*%*� UNTIL� THE�SERIAL�
CONNECTION�WITH� THE�"MIGA� IS�
UNPLUGGED
� THEREFORE�DATA�CREATED�BY�
THE�.IRACLE� SYSTEM�CANNOT�BE�
COPIED
� AT� LEAST�NOT�DIRECTLY�

,(#(�, &("
.*%*� IS�WELL�CATERED�FOR�BUT�VOICES�DO�
NOT�OBEY�PITCH� BEND� AND�MODULATION�
COMMANDS�AND�THE� NOTE� RANGE� IS�
LIMITED� TO �THE�FOUR�OCTAVE� KEYBOARD�� �
THERE�ARE�NO�EXTRA� jHIDDENk� NOTES�
THAT�ARE�FOUND�ON�MANY�.*%*� INSTRU�
MENTS��5HE�KEYBOARD� CAN� BE�SPLIT�
WITH�TWO�SOUNDS� SPREAD�ACROSS�THE�
INSTRUMENT
� BUT�THE�ONLY�WAY�TO�DO�
TH IS� IS� USING�4YSTEMS�&XCLUSIVE�DATA
� �IF�YOU� FANCY�A�FEW�HOURS�ENTERING�
HEXADECIMAL� CODE
� BE�MY�GUEST�

(ENERALLY�5HE�.IRACLE�1IANO
5EACHING�4YSTEM�
IS�VERY�GOOD��
)OWEVER�SINCE�
THE�HARDWARE� IS�
BUNDLED� IN�WITH�
THE� PACKAGE� AND�
THERE� IS� NO�WAY�
YOU�CAN� USE� IT�
WITH�ANY�OTHER�
.*%*� KEYBOARD�AS�
A�TEACHING�AID
� IT�
DOES� RATHER� LIM IT�
THE�ENTIRE� SCOPE�
OF�THE� PACKAGE�*�
CAN� SEE�THAT�THE�
DEVELOPERS�WOULD�
BE�WARY�OF�PUTTING�
IT�OUT�AS�A�SET�OF�
DISKS�AS�THE�
PIRATING�OPPORTU�
NITIES�COULD� BLOW�

THE� IDEA�OUT�O F�THE�WATER�� #UT� IS�A�
FOUR�OCTAVE�UNWEIGHTED� KEYBOARD�
SUFFICIENT�TO� QUALIFY�AS�A�GOOD�
INSTRUMENT�TO� LEARN� ON 

"LTHOUGH� IT� IS� A�.*%*� MULTI�TIMBRAL�
MODULE
� IT� IS� NOT� IN� ITSE LF�A� SELF��
CONTAINED� INSTRUMENT�� *F�IT�HAD� AUTO�
FEATURES� SUCH� AS�DRUMS
� BASS�AND�
CHORDS� IT�MIGHT�BE�A� LITTLE�MORE�
ATTRACTIVE�� *F�IT�WAS� PURELY�A�.*%*�
BASED�TEACHING�SYSTEM
� ITS�SCOPE�
WOULD� BE�TREMENDOUS�BUT� IT�COULD� BE�
CLONED�EASILY�� IF�YOU� PROTECT�THE�DISK�
YOU� CANkT
� BY�THE� NATURE�OF�.*%*� AS�A�
COMMON� LANGUAGE
� PROTECT�THE

TRANSMISSION�OF�THE�DATA�� "�KEYBOARD�
WITH� SELF�ACCOMPANYING�FEATURES�
COULD�MAKE�THE� SYSTEM�MORE�
VERSATILE�AND� STAND�A�HIGHER�PRICE�

5HE�MANUAL� LISTS� HELPFUL� SUGGES�
TIONS�AND� POINTS�OUT�THA T�THERE� IS� NO�
SUBSTITUTE�FOR�A�GOOD�TEACHER��
)OWEVER�AS�A� PRACTICE�AID� IT� IS�VERY�
INTELLIGENT�AND�WELL� THOUGHT�THROUGH�
*T�PICKS� UP�ON�YOUR�WEAKNESSES� AND�
ENCOURAGES�YOU�TO�WORK�HARD�AT�
THEM
�STRESSING�THE� NEED�FOR�REGULAR�
PRACTISE��"S�A� SIGHT� READING�TRAINER
� IT�
IS� ALSO�VERY�USEFUL�� 5HE�FINAL� PIECES�
ARE�ABOUT�(RADE���OR��� STANDARD
�
ALTHOUGH�THE� PRESET�TEMPOS�MAY�BE�
HARD�TO� ACHIEVE�FIRS T�TIME�

5HIS�CONCEPT�COULD�BE�ADAPTED�TO�
TEACH�DIFFERENT�STYLES
� IMPROVISATION
�
JAZZ
� ROCK�AS�WELL� AS�THE�BASICS�
5HERE� COULD� BE�THEORY�SECTIONS
�
ORCHESTRATION�EXERCISES�AND�WITH� THE�
PROSPECT�OF�$%57
� THE�CONCEPT�COULD�
TAKE�O FF� IN� RATHER�A�BIG�WAY�WITH� REAL�
IMAGES
� AS�OPPOSED�TO�GRAPHICS�

*T�HAS�A�GREAT�FUTURE� IN� SCHOOLS�
AS� IT�CAN� COPE�WITH� A� LARGE� ROSTER�OF�
PUPILS�AND� KEEP�TABS�ON�THEIR�
PROGRESS�� �A�BONUS�FOR�THE�HARD�
PRESSED�TEACHER��"LL� IT�NEEDS� IS�TO �BE�
ABLE�TO� TIE � IN�THE�PRACTICE�TIMES�TO�A�
BUILT�IN� CLOCK�AND�YOU�WILL� A�HAVE�A�
RECORD�OF�THE� PUPILS�� PRACTICE�TIME�
AND�EFFORT�FOR�THE�WEEK�� �THE�#IG�
#ROTHER�OF�ALL� MUSIC�TEACHERS�� "#
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$?QC�MD�4QC� ^ �^ �^ �^ �^
4IMPLE�AND� INTUITIVE�

%C?RSPCQ� ^ �^ �^ �^ �^
&XCELLENT�AND� *NNOVATIVE�APPROACH�TO�
LEARNING�AN� INSTRUMENT�� HAS�POSSIBILITIES�
BEYOND�THOSE�ON�OFFER�

#MASKCLR?RGML� ^ �^ �^ �^ �^
8ELL�WRITTEN�AND�FULL�OF�USEFUL� ADVICE�

'?PBU?PC� ^ �^ �^ �.�.
4OUNDS�COULD�BE�IMPROVED�ON
� ALTHOUGH� IT�
CAN�BE�USED�ON� ITS�OWN�

2MDRU?PC� ^ �^ �^ �.�.
(REAT
�AS� LONG�AS�YOU�HAVE�A�HARD�DISK��
TWIN�FLOPPY�DRIVES�ARE�A�NECESSITY�

.TCP?JJ� P?RGLE� ^ �^ �^ �̂ �M
0NE�OR�TWO�SMALL� POINTS�HOLD�THIS�BACK��
ONCE�THE�MINOR�MUSICAL� IDIOSYNCRASIES�ARE�
IRONED�OUT� IT�SHOULD�DO�VERY�WELL�� *F�THERE�
WAS�A�WAY�TO�MAKE� IT�WORK�VIA�.*%*� IT�
WOULD�CLEAN�UP�TOTALLY�

$TCP�U?LRCB�RM�@C�RFC�NG?LGQR�RFCW�BGBL�R�QFMMR�� (L�RFC�
QFMMRGL�� ?PA?BC��K?W@C�RFC� KGE?�A?L�Q?TC�WMSP�JGDC

.LAC�WMS�TC�K?QRCPCB�RFC�ICW@M?PB�� WMS�BML�R�F?TC�RM�QRGAI�
UGRF�RFC�NG?LM��?� P?LEC�MD�GLQRPSKCLRQ�?PC�?R�WMSP�DGLECPRGNQ
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*N�JUST����COMPREHENSIVE� LESSONS�EVEN�BEGINNERS�CAN�LEARN� HOW�TO�USE�$011&3
�
#-*55&3
�)".
�07&34$"/
�*/5&336154
�#0#4
�413*5&4
�AND�A�WHOLE�LOT�MORE��
#Y�THE�END�OF�THE�COURSE
�AND�WITH�A�LITTLE�PRACTICE�YOU�SHOULD�BE�ABLE�TO�WRITE�YOUR�
OWN�PROGRAMMES
�EITHER�FOR�FUN�OR�FOR�BUSINESS�

5HE�COURSE
�SUCCESSFUL�RUNNING�IN�%ENMARK�FOR�SOME�YEARS
�IS�NOW�AVAILABLE�TO�:06��
&ACH�LESSON�COSTS�_������AND�WILL�BE�SENT�OUT�MONTHLY�ON�RECEIPT�OF�PAYMENT��5WO�
DISKS�ARE�ALSO�AVAILABLE�AT�_������EACH�TO�ENHANCE�YOUR�ENJOYMENT�OF�THE�COURSE��
4HOULD�YOU�PAY�FOR�ALL�TWELVE�LESSONS�IN�ADVANCE
�THESE�DISKS�WILL�BE�SENT�TO�YOU�FREE
g�A�SAVING�OF�_������

1LEASE�SEND�ME�THE�FIRST�LESSON�IN�%ATA4CHOOL�S�CORRESPONDENCE�COURSE�FOR�
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5HE�3OC)ARD� IS� ATTRACTIVELY�PACKAGED�
IN�A�COLOURFUL
�WELL�CUSHIONED� BOX��
0PENING�UP� REVEALS�THE�DRIVE� ITSELF
� IN�
THE�FAMILIAR�"MIGA�COLOUR�SCHEME�
	DRAB�OFF�CREAM

� A�SEPARATE� POWER�
SUPPLY
� A� UTILITIES�DISK�AND� A� THIN
� ����
PAGE�MANUAL�

5HE�DRIVE�CONNECTS�TO �THE�"MIGA�
���� IN� THE�USUAL� FASHION
� BY�PLUGGING�
INTO�THE�EXPANSION� PORT�ON� THE� LEFT��
HAND� SIDE�OF�THE�"MIGA��5HE�POWER�
SUPPLY�CONNECTS�TO �THE�DRIVE�VIA�A�
%*/� PLUG
� AND�THA TkS�ALL� THERE� IS�TO � IT��
*T�WAS� SURPRISING�TO�FIND� THAT�THE�
DRIVE�S� POWER�SUPPLY�HAS� NO�ON�OFF

SWITCH� OF�ITS�OWN�� *NSTEAD
� ACCORDING�
TO�THE�MANUAL
� h 3OC)ARD�
AUTOMATICALLY�SENSES�THE�"MIGAkS�
POWER
i� IN�OTHER�WORDS
� IT�SWITCHES�
ITSE LF�ON�WHEN�YOU� POWER�UP�YOUR�
"MIGA�� /OW
� THERE kS� NO� REASON�TO�
THINK�THAT�TH IS� IS� ANYTHING�OTHER�THAN�
A�GOOD� IDEA
� BUT� *� MUST�ADMIT�THAT� *�
WOULD� HAVE� PREFERRED� AN�EXTERNAL�
POWER�SWITCH�AS�WELL�� *� TEND�TO�FIND�
THAT� *� UNPLUG�THE�DRIVE�WHEN� *kM� NOT�
USING�THE�"MIGA
�WHICH� IS�A�PAIN� TO�
DO��5HE�ADDITION�OF�A� SIMPLE
� L0P�
SWITCH�WOULD� HAVE�GIVEN�ME�MUCH�
MORE� PEACE�OF�MIND�

3'$�61(33$-�6.1#
5HE�MANUAL� IS� CLEARLY�WRITTEN
� AND�
EXPLAINS�EXACTLY�HOW�TO� PLUG� IN�YOUR�
3OC)ARD�� #ECAUSE�THE�UNIT�CAN�COME�
EITHER�READY�ASSEMBLED�OR�AS�A�KIT�
WITH�YOU� SUPPLYING�YOUR�OWN�DISK�
DRIVE
� MUCH� OF�THE�BEGINNING�SECTION�
IS�TAKEN� UP�WITH� INSTRUCTIONS�ON� HOW�
TO�DISASSEMBLE�THE�CASING�AND�F IT �A�
HARD�DRIVE��5HERE� IS�NONE�OF�THE�
DODGY�&NGLISH�WHICH�YOU�OFTEN� FIND�
WHEN� MANUALS�HAVE�BEEN� PREPARED�
IN� A�FOREIGN� COUNTRY
� AND�THE�
PROCEDURE� IS�EXPLAINED� CLEARLY�AND�
CONCISELY�

:OU� CAN� INSTALL� ANY�OF�A�WIDE�
RANGE�OF�HARD�DISKS� IN� THE�3OC)ARD�� �
SIX�DIFFERENT�MANUFACTURERS�AND�DISK�
MODELS�ARE� LISTED� AS� BEING

SUPPORTED��5HE�DRIVE�MUST�BE�A� ���
INCH
� *%&�)%%�MODEL�� *%&�DRIVES�TEND�
TO�BE�CHEAPER�THAN�4$4*
� AND�ARE�
ALSO�CLAIMED�TO�BE�FRACTIONALLY�FASTER�

"S�FAR�AS�THE� NORMAL� USER� IS�
CONCERNED
� THERE�WILL� BE�NO�
NOTICEABLE�DIFFERENCE� IN� SPEED
�
WHETHER�YOU� USE�AN� *%&�OR�4$4*�
DRIVE�� *F�YOU� REALLY�WANT�4$4*
� AN�
EXTRA�MODULE� IS� AVAILABLE� AS�AN�
UPGRADE�TO�THE� 3OC)ARD
�WHICH�WILL�
ALLOW�YOU�TO�CHAIN�4$4*� DRIVES
� $%�

30.� READERS
� TAPESTREAMERS
� OR�
WHATEVER
� OFF�THE�BACK�OF�YOUR�"MIGA��
THE�ACTUAL� ���PIN� %�TYPE�4$4*�
CONNECTOR� IS�PRESENT� IN�THE�UNIT�BUT�
THE�DRIVING�HARDWARE�MUST�BE�BOUGHT�
SEPARATELY�	ALTHOUGH� AN� ALREADY��
UPGRADED�VERSION�WILL� ALSO�BE�SOLD
��
:OU�CAN�ALSO�ADD� UP�TO��.B�OF�3".
�
VIA�4*..� MODULES��"GAIN
� THE�UNIT� IS�
SOLD� IN�VARIOUS�CONFIGURATIONS�WITH�
NONE
� SOME�OR�ALL� 3".� ALREADY�
INSTALLED�

5HE� UNIT�HAS�TWO�SETS�OF�
SWITCHES�ON� ITS�BACK�PANEL�� 0NE�TO�
ENABLE�AND�DISABLE�THE�HARD�DRIVE�
AND�OR�3".
� FOR�FULL� COMPATIBILITY�
WITH�GAMES
� AND� A� SET�OF�DIP�
SWITCHES�WHICH� TELL� THE� UNIT�WHETHER�
YOUkRE� USING�,ICKSTART� ����OR�A� LATER�
VERSION�� 	*F�YOU�RE�USING�,ICKSTART�
���
� YOU�WONkT �BE�ABLE�TO �AUTO�BOOT�
FROM�THE�HARD�DRIVE
�� 'OR�SOME�
REASON� THE�DIP� SWITCHES� ALSO�
DETERMINE�WHETHER�THE�3".� AND� DISK

DRIVE�ARE�ENABLED�OR�NOT
�WHICH�
MEANS�THA T�THEY�PERFORM�EXACTLY�THE�
SAME�JOB�AS�THE�OTHER�SWITCH��8HY �
%ONkT �ASK�ME�

(-23 ++ 3(.-�
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5HE�SOFTWARE�WHICH� COMES�WITH� THE�
3OC)ARD� ALLOWS�THE�USER�TO �FORMAT�
AND� PARTITION� THE�HARD�DRIVE��
1ARTITIONING�SPLITS� THE�DRIVE�UP�SO�
THAT� IT�APPEARS� AS� TWO�OR�MORE
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SEPARATE�DISKS�ON�YOUR�8ORKBENCH��
WHETHER�YOU�DO�SO�OR�NOT� IS�ENTIRELY�
UP�TO �YOU
� BUT� IT�CAN� BE� USEFUL� TO�
HAVE�A�SEPARATE�BOOT�PARTITION�� 'OR�
EXAMPLE
� MY�HARD�DISK� IS�SET�UP�WITH�
THREE�PARTITIONS�� ONE�FOR�8ORKBENCH�
���
� ONE�FOR�8ORKBENCH� ����AND� ONE�
FOR�MY�FILES
� APPLICATIONS�AND� SO�ON��
#ECAUSE� *kM� RUNNING�AN�"���� 1LUS
� *�
CAN�DETERMINE�WHETHER�TO�BOOT�FROM�
8#�����OR�����BY�HOLDING�DOWN� BOTH�
MOUSE�BUTTONS�WHEN� REBOOTING�� �
USEFUL� IF� *�WANT�TO�TES T�PROGRAMS�FOR�
COMPATIBILITY�OR� IF�	HEAVEN�FORBID
�MY�
8ORKBENCH�����PARTITION� BECOMES�
CORRUPTED� AND�WONkT �BOOT�PROPERLY��
:OU�CAN� HAVE�A�MAXIMUM�OF����
PARTITIONS
� NAMED�%)0��TO � %)��
�
REGARDLESS�OF�HOW�MANY�ACTUAL� HARD�
DISKS�YOU� HAVE��5HE�MANUAL�GOES�
THROUGH�THE�ARGUMENTS�FOR�WHETHER�TO�
OARTITION�OR�NOT
� AND�EXPLAINS�THE�
ADVANTAGES�AND�DISADVANTAGES�
%LEARLY�

2.%36 1$�.-�3$23
5HE�SUPPLIED� SOFTWARE�WORKS�
�EASONABLY�WELL
� ALTHOUGH� IT kS�NOT�THE�
NOST� INTUITIVE� *kVE�EVER�USED��5HE�
MANUAL� TAKES�YOU� THROUGH� ITS� USAGE
�
AND�WILL� BE�ADEQUATE� IF�YOUkRE�
�ORMATTING�FROM�SCRATCH�� )OWEVER
� IT�
SECOMES� RATHER�LESS�HELPFUL� IF�YOUkRE�
E�FORMATTING�AND� PARTITIONING�AN�
ALREADY� INSTALLED�DISK�� *�WASNkT�
�ONTENT�WITH� THE�WAY�MY�UNIT�WAS� SET�
JP �WHEN� IT�WAS� SUPPLIED
� AND� IT�TOOK�
NE�A�GOOD����MINUTES�TO�SORT� IT�OUT�
�O�MY�SATISFACTION��0F�COURSE
� THIS�
NIGHT�JU S T�HAVE�BEEN� MY�
+BTUSENESS
� BUT� *� DONkT �THINK�SO��0N�
HE�PLUS� SIDE
� HOWEVER
�YOUk LL�
PROBABLY�ONLY�EVER�USE�THE� FORMATTING�
SOFTWARE�ONCE
� SO�YOUkLL� ONLY�HAVE�TO�
VRESTLE�WITH� IT�ONCE�

8HEN� SETTING�UP�PARTITIONS
� YOU�
SRE�GIVEN�THE�OPTION�TO�DECIDE

WHETHER�EACH�ONE� IS�BOOTABLE�OR�NOT��
*F�YOU� SELECT� jYESk 
� THE�FORMATTING�
PROCEDURE� INCLUDES�THE�COPYING�OF�
8ORKBENCH�TO� THE�HARD�DISK�� �A�FAR�
NEATER�SOLUTION�THAN�EXPECTING�THE�
USER�TO �MANUALLY�COPY�THE� FILES�
ACROSS�AFTERWARDS�

1OWER�USERS�ARE�GIVEN�THE�OPTION�
TO�GET� RIGHT�DOWN� INTO�THE�NITTY�GRITTY�
OF�PARTITION� INFORMATION
� TO� HACK�THE�
VERY�BEST�PERFORMANCE�OUT�OF�THE�
DISK��THE�MAJORITY�OF�US
� THOUGH
� CAN�
HAPPILY� LEAVE�SUCH�THINGS�AS� hTHE�
NUMBER�OF�SECTORS� PER�TRACKi� AND�
hTHE�MAXIMUM� NUMBER�O F�BYTES� TO�
TRANSFER�IN�ONE�"MIGA%04� *�0�
REQUESTi� FOR�THE� SOFTWARE�TO�SORT�OUT�

'INALLY
� THE� SOFTWARE� INCLUDES�THE�
ABILITY�TO � CREATE�A� SPECIAL� BOOT�DISK�
FOR�,ICKSTART�����OWNERS�WHICH�
MAKES�THE�"MIGA� RECOGNISE�THE�HARD

DISK�AFTER�I T kS�BOOTED�FROM�THE�FLOPPY��
5HIS� IS� ABOUT�THE�ONLY�WAY�TO �USE�A�
HARD�DISK�ON�A�,ICKSTART�� ���SYSTEM
�
AND�ANYONE�WHO�HASNkT �UPGRADED�TO�
����OR����� IS�STRONGLY�RECOMMENDED�
TO�DO� SO� 	WHETHER�YOU�ARE� INTENDING�
TO�BUY�A�HARD�DRIVE�OR�NOT
�

4/� -#�14--(-&
0NCE� ALL� THE�FORMATTING�AND�
PARTITIONING�HAS�BEEN�DONE
� ALL� THAT�
REMAINS� IS�FOR�YOU�TO� SWITCH�ON�YOUR�
"MIGA� AND�BE�AMAZED� AT�THE�SPEED�
WITH�WHICH� IT�BOOTS� UP�� *F�YOUkVE�
NEVER�USED� A�HARD� DISK�BASED�"MIGA
�
IT�WILL� BE�A� REVELATION�TO�YOU
� AND�
YOU�LL�WONDER�HOW�YOU�EVER�MANAGED�
WITH� A�FLOPPY�DISK�ONLY�SYSTEM�

.Y�SYSTEM� HAS�MORE�THAN� ITS�
FA IR�SHARE�OF�EXTRAS�TO �CONTEND�WITH�
IN�THE� STARTUP�SEQUENCE
� BUT� IT�
STILL� BOOTS�UP� IN� UNDER����SECONDS��
"ND
� OF�COURSE
� YOU�GET�TO� USE�THINGS�
SUCH� AS�THE�OUTLINE�FONTS� 	ON� A�
8ORKBENCH� ����MACHINE
�WHICH�ARE�
SUCH� A� PAIN�ON� A�FLOPPY�BASED�
SYSTEM�THAT�YOUkVE� PROBABLY�NEVER�
BOTHERED�TO�TRY�

*� DO�HAVE�A�SLIGHT�COMPLAINT�WITH�
THE�UNIT�WHEN� BOOTING�� OCCASIONALLY
�
WHEN�TURNING�ON�FOR�THE�FIRS T�TIME� IN�
THE�MORNING
� THE�EXTRA�3".� FITTED� IN�
THE� 3OC)ARD� ISNkT � RECOGNISED�� 3E�
BOOTING�SOLVES� THE�PROBLEM
� AND� IT�
ONLY�OCCURS�WHEN�THE�DRIVE� IS�TURNED�
ON�FOR�THE�FIRS T�TIME� IN�THE�DAY
� BUT� IT�
DOES� SUGGEST�THAT�PERHAPS�POWER�
ISN �T�GETTING�TO�THE�CHIPS�AS�SOON�AS�
IT �SHOULD�� 3OCTEC�HAS�BEEN� NOTIFIED�
O F�TH IS�GLITCH
� AND� IS�WORKING�TO�FIND�A�
SOLUTION�AND� *� MUST�ADMIT�THA T�HITTING�
$ONTROL�"MIGA�"MIGA�AS� SOON� AS�THE�
MACHINE�HAS�POWERED� UP�HAS�
BECOME�A�HABIT�WHICH� IS� NO�HARDSHIP��
4TILL
� TH IS� IS�A� PROBLEM� AND�ONE�WHICH�
SHOULD�BE�ADDRESSED�

5HE�UNIT� IS�ALSO�FAIRLY�NOISY�� �THE�
FAN �S�WHIRRING�CAN� BE�A�BIT�OBTRUSIVE�
AT�FIRST
� ALTHOUGH�YOU� SOON�GET�USED

TO� IT��8HETHER�A�FAN� IS�ACTUALLY�
NECESSARY�OR�NOT� IS�OPEN�TO�DEBATE��
THE� FRONT�OF�THE�UNIT�DOES�GET�SLIGHTLY�
WARM�TO�THE�TOUCH
� BUT�THE�FAN� IS�
ACTUALLY�A T�THE�BACK��5HE�VENTS�ARE�
SITUATED�AT�THE�TOP� REAR�OF�THE�
3OC)ARD
� RATHER�THAN�ON�THE� BACK�
PANEL
�WHICH�MEANS�THAT�ONE�SPILLED�
CUP�OF�COFFEE�COULD� RUIN� THINGS�FOR�
GOOD�

".-"+42(.-2
"S�TH IS� IS� A�ONE�OFF�REVIEW
�THERE� ISNkT �
MUCH� POINT�IN�QUOTING�ACTUAL� SPEED�
FIGURES�AS�THEY�TEND�TO�BE�RATHER�
MEANINGLESS�WITHOUT�A� RANGE�OF�OTHER�
OPTIONS�TO�COMPARE�THEM�WITH��
)OWEVER
� THE�3OC)ARD� IS�CERTAINLY�UP�
THERE�WITH� THE�FASTER�MODELS�� � IT�TOOK�
LESS�THAN�TWO�SECONDS�TO� LAUNCH�
�*8@EK�###
� FOR�EXAMPLE�� *N�GENERAL�
PERFORMANCE� IT� RIVALS� ANY�OF�THE�OTHER�
DRIVES�AND�MAKES�MY�.ACINTOSH� AT�
WORK�SEEM� POSITIVELY�SLUGGISH�

"LTHOUGH� 3OC5EC� ISNkT �THE�BEST�
KNOWN� COMPANY� IN�THE�"MIGA�ARENA�
YET
� PRODUCTS� LIKE�THE�3OC)ARD�
SHOULD� SOON�CHANGE�THAT�� *F�YOU�RE�
LOOKING�FOR�A�HARD�DRIVE�FOR�YOUR�
"MIGA
� TH IS� SHOULD� BE� HIGH�ON�YOUR
JGQR�� P L �
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3OC)ARD�MATCHES�THE�"MIGA�PERFECTLY��
HOWEVER
� IT�WOULD�HAVE�BEEN�EVEN�BETTER�IF�
THE�FAN�VENT�WASNkT �ON�THE�TOP�OF�THE�
MACHINE�

2NCCB� ^ �^ �^ �^ �*
"S�FAR�AS�SPEED� IS�CONCERNED� IT kS�UP�THERE�
WITH�THE�BEST�OF�THEM�

#MASKCLR?RGML� V V V * *
/OTHING�SPECIAL�� �ITkS� ADEQUATE
� AND�THATkS�
ABOUT�IT�

4Q?EC� ^ �^ �^ �^ �*
8OULD�HAVE�GOT�THE�WHOLE���BLOBS� IF�IT�
WASNkT �FOR�THE�3".�PROBLEM�ON� INITIAL�
STARTUP�

/PGAC�5?JSC� V �V �V �V �*
1RETTY�DAMN�GOOD
�ACTUALLY�

.TCP?JJ� P?RGLE� ^ �^ �^ �^ �M
*N�MY�OPINION� THE� 3OC)ARD� HARD�DRIVE�
SHOULD�BE�HIGH�ON�YOUR� LIST�WHEN�SHOPPING�
FOR�A�HARD�DRIVE�

) 1&.-�!423(-&� \� ) 1&.-�!423(-&
'GEF�JCTCJ�DMPK?R�� �"N�"MIGA%04�FORMAT��1REPARES�THE�DRIVE�FOR�USE�WITH�

"MIGA%04�BY�FORMATTING�IT�WITH�0'4�OR�'4�

+MU�JCTCJ�DMPK?R�� �)ARD�DRIVES�ARE�WEIRD�BEASTIES�AND�THIS�INITIAL
FORMATTING�IS�DONE�BY�THE�DRIVE�CONTROLLER
�USUALLY�ONLY�ONCE�WHEN�THE�
DRIVE�IS�FIRST�CONFIGURED�

.%2�� �5HE�OLD�FILING�SYSTEM�DATING�BACK�TO�THE�OLD�DAYS�OF�THE�"MIGAS�� *T�
WORKS
�BUT�IT�IS�NOT�SUITABLE�FOR�THE�IMPROVED�SPEEDS�AND�STORAGE�
CAPACITIES�AVAILABLE�WITH�HARD�DISKS�

%%2�� �'AST�FILING�SYSTEM��"�NEW�FILING�SYSTEM�DRIVER�INTRODUCED�WITH�
8ORKBENCH������%ISK�BLOCKS�ARE�ARRANGED�SO�THAT�LARGE�AMOUNTS�OF�
DATA�CAN�BE�READ�QUICKLY��3EADS�AND�WRITES�ARE�SPEEDED�UP�BY�UP�TO�
SEVEN�TIMES��%IRECTORY�SEARCHING�IS�AROUND�TEN�TIMES�FASTER�AND�THE�
HARD�DISK�PARTITION� LIMIT�IS�RAISED�TO�TWO�(IGABYTES��4OME�OLDER�HARD�
DISK�SYSTEMS�CANNOT�BOOT�WITH�''4�

/PCN�� �5ELLS�THE�DRIVE�WHAT�SIZE�IT�IS
�THE�INTERLEAVE�FACTOR
�FILING�SYSTEM�
TYPE
�WHERE�THE�BAD�BLOCKS�LIE�ETC�
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&XPECTED�TO�PITCH� IN� AT�JU S T�UNDER�
_���
� THE�"����CERTAINLY� LOOKS�GOOD�
VALUE�FOR�MONEY�COMPARED�TO�$%�
DRIVES�FOR�THE� 1$�COMPATIBLE�MARKET�
WHERE�4ANYO�AND� 1HILIPS�ARE�
INTRODUCING�SIM ILAR�SPECIFIED�DRIVES�AT�
THE�SAME� PRICE�� #UT�THE�KEY�TO�SOUND�
PURCHASING� INVOLVES�MORE� THAN�JUS T�
THE�PRICE�OF�THE� HARDWARE� IN�
QUESTION��"ND�MORE� THAN�THE� PRICE�OF�
THE�SOFTWARE� IF�IT�COMES�TO�THAT��8HAT�
PROSPECTIVE� BUYERS� SHOULD� BEAR� IN�
MIND� IS�CONTINUING�SOFTWARE�
AVAIIABILITY�� /O� POINT� IN� BUYING�A�
WHITE�ELEPHANT
� IS�THERE 

4O�CAN�WE�EXPECT�TO� SEE�A�FLOOD�
OF�NON�GAMES�$%57�TITLES �"� LOOK�
THROUGH�$OMMODOREkS�MOST�CURRENT�
LIST�OF�$%57�APPLICATIONS�SHOWS�THE�
FOLLOWING�BREAKDOWN�OF�TITLES�BY�
CATEGORY�
a �"RTS���-EISURE� ��
a �&DUCATION� ��
a �&NTERTAINMENT� ��
a �.USIC� �
a �3EFERENCE� ��
a �5OTAL� ���TITLES

4O
�WE�CAN�SAFELY�SAY�THAT�
APPROXIMATELY�����O F�$%57�DISKS�
CAN� BE�DEEMED�TO�BE�OF� jSERIOUSk

INTEREST��8HETHER�TH IS� RATIO� REMAINS�
THE�SAME� IS�OPEN�TO�QUESTION�� #UT�
ARE�$%57�TITLES�THE�ONLY�DISKS�YOU�
CAN� RUN�ON�A�"��� 

.3'$1�6.1+#2
5HERE�ARE�NOW�WELL� OVER�A�THOUSAND�
$%�30.�TITLES�AVAILABLE� FOR�THE�
BURGEONING�1$�$%�MARKET�AND�WITHIN

3FC�LCU� �����"MKKMBMPC�Q�"#
1.,�?BB
ML�DMP�RFC� KGE?��CVNCARCB�RM�QCJ�
DMP�]����� $TCL�UGRFMSR�?�/"�CKSJ?RMP� GR�QFMSJB�@C�?@JC�RM� PSL�/"�"#�RGRJCQ
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EMULATOR�BOARD� LIKE� ,$4kS
� FIND� SOME�
1$�$%�30.� DRIVER�SOFTWARE�AND� RUN�
THE�1$�FILES�DIRECT�� 4INCE�1$S�
RECOGNISE�AN� ATTACHED�$%�30.�DRIVE�
AS�A�NETWORKED� LOGICAL� DEVICE�AND�
NOT�A�%04�DEVICE�TH IS�SHOULD� BE�
POSSIBLE��8E�KNOW�OF�NO�ONE�WHO�
HAS�HAD� A�CHANCE�TO�TES T�TH IS�ON� AN�
"����YET�THOUGH�

2"2(�/ 3'2
)OWEVER
� IF�YOU�OWN�A�1$
�OR�PLAN�TO�
AT�SOME�FUTURE�DATE
� OR�SIMPLY�
MANAGE�TO�COME�ACROSS�A�GOOD�DEAL
�
THERE kS�ANOTHER�SOLUTION�TO� BUILDING�A�
VAST�COLLECTION�OF�$%�30.�TITLES�
WITHOUT�EVEN�CONSIDERING�AN�"����
DRIVE�� #UY�A�1$�DRIVE�AND� HOOK� IT�UP�
TO�YOUR�"MIGA�

5HE� KEY�HERE� IS�THAT�THE�DEVICE� IN�
QUESTION�MUST�BE�A�4$4*� DRIVE�AND�
YOU�MUST�HAVE�A�4$4*� HARD�DISK�
INTERFACE��"PART�FROM�THE� LINKING�4$4*�
CABLE
� YOU�LL� ALSO� NEED� SOME�$%��
30.� DRIVER�SOFTWARE��$ANADIAN�
1ROTOTYPE�3EPLICAS�ON����������
���������OFFERS� ITS�� .+)�"/�TO�DO�
JU S T�THIS�� 'OR�����YOU�GET�DRIVER�
SOFTWARE�WHICH�WILL�WORK�WITH� HARD�
DISK�CONTROLLERS�FOR�THE�"���
�"����
�
AND�(71�SERIES� **� AND�$%�DRIVES�FROM�
4ONY
� )ITACHI
� 1IONEER�AND� /&$�

*TkS� STILL� EARLY�DAYS�FOR�$%�ON�THE

BUNDLE� IS� BEING�ADVERTISED� AS�AN� jALL��
IN�ONE�PERSONAL�WORKSTATION��

-$6�"#
1.,�1$+$ 2$2
&ASILY�THE�MOST�EXCITING�$%57�RELEASE�
OF�THE�YEAR�SO�FAR
�5ROIKA�.ULTIMEDIAkS�
*�/����K?<���K?�5<8I
� IS�THE�FIRST�
INTERACTIVE�MOTION�PICTURE�AVAILABLE�ON�
8EP�$%�30.� PLATFORM�� 6SING�
$OMMODOREkS� NEW�$%9-�FORMAT
�*�/��
IS�A����MINUTE�OVERVIEW�OF�THE�EARLY�
DECADES�OF�SPACE�FLIGHT�AND�CAN�BE�
VIEWED�AS�A�MOVIE�WITH�THE�USER�ABLE�
TO�JUMP�DIRECTLY�TO�AN� INDEX�OF�A�DOZEN�
DIFFERENT�SUBJECTS�SUPPLEMENTED�BY�
ICON�DRIVEN�TEXT�AND�STILL�GRAPHICS�

5HE�DIGITAL�MOTION�PICTURE
� REPLETE�
WITH�STEREO�SOUND
� IS�THE�MOST�
INNOVATIVE�FEATURE�OF�THE�DISK�THOUGH��
5HE�$%9-�FORMAT�PRODUCES�A�QUARTER�
SCREEN
� ���FRAMES�A�SECOND�WINDOW�IN�
THE�MIDDLE�OF�YOUR�57�OR�MONITOR�AT�
SURPRISINGLY�GOOD� RESOLUTION��:OU�CAN�
WATCH�MOVIES�OF�EARLY�AERONAUTIC�
RESEARCH
� AND�EXCERPTS�FROM�THE�
"POLLO
�7OYAGER�AND�7IKING�MISSIONS�
ALONG�WITH�4PACE�4HUTTLE�SEQUENCES��
5HE�DISK� IS�COMPATIBLE�WITH�THE�"����
DRIVE�BUT�WILL� REQUIRE�AT�LEAST��.B�OF�
$HIP�3".�TO� RUN�THE�NEW�$%9-�FORMAT��
"LL�THIS�FOR�ONLY���������5ROIKA� IS�ON�
�������������������8EkLL�BE�RUNNING�
A�FULL� REVIEW�NEXT�ISSUE�� "#

CERTAIN�CONSTRAINTS� IT�WILL� BE�POSSIBLE�
TO� RUN�THEM�ON�THE�NEW�DRIVE��5HERE�
ARE�THREE�DETERMINING�FACTORS�
a �5HE�DISK�MUST�BE�MASTERED� IN�
EITHER�THE�)IGH� 4IERRA�OR� *40������
STANDARD� FORMATS�� 'ORTUNATELY�MOST�
1$�DISKS�ARE�FORMATTED�TO�THE� LATTER�
a �5HE�DISK�MUST�CONTAIN�DATA�YOUR�
"MIGA� CAN� READ�� �THA T�S �"4$**� FOR�
TEXT�AND�5*''
(*'�OR�&14�FOR�GRAPHICS��
0F�COURSE
�MANY�"MIGA� IMAGE�
PACKAGES
� SUCH� AS��IK� <G8IKD<EK�
,IF=<JJ@FE8C
� AND� 1%� UTILITIES�OFFER�
HANDLING�OF�OTHER�GRAPHICS�FORMATS�
a �5HE�DATA�ON�THE�DISK�MUST�BE�
FREELY�ACESSIBLE�AND� NOT�DEPENDENT�
ON�CUSTOM� RETRIEVAL� SOFTWARE�OR�
COMPRESSION� ALGORITHMS�

5HESE�GOLDEN� RULES�ASIDE
� IT�S �
STILL� BEST
� IF�POSSIBLE
� TO�TRY�BEFORE�
YOU� BUY�� �COMPATIBILITY�HAS�ALWAYS�
BEEN�THE�BUGBEAR�OF�COMPUTING��

"NOTHER�OPTION� IS�TO� RUN� A�1$

"MIGA�THOUGH�SO�ALL� THESE�OPTIONS�
HAVE�YET�TO�BE�THOROUGHLY�TESTED�
3EST�ASSURED�THOUGH
� IN��D@>8�
/?FGG<I� WE�LL� BE� BRINGING�YOU�THE�
RESULTS�OF�DEFINITIVE�TESTING�JU S T�AS�
SOON� AS� IT kS�COMPLETED� 	AND�WE�
MANAGE�TO�GET�HOLD�OF�AN�"����
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1.,2�2$3�3.�2/(-
/EW�)ORIZONS�,IF�3I@K<�$%�30.� IS�
SCHEDULED�FOR�RELEASE� IN� 4PRING��5HE�
SINGLE�DISK�CONTAINS�VERSION� ����OF�
TH IS� LEADING�WORD� PROCESSOR�PLUS�
"CFN����
�  <J@>E�3FIBJ�� �� �AND�
,IF=FEKJ� %�

/O�PRICE� IS� SET�AS�YET�BUT�ALONG�
WITH�5EXAN� COMPANY
�5HE�4TATION
�
/EW�)ORIZON� IS� TO�OFFER�THE�DISK
�
ALONG�WITH� $%57�UNIT
� ����S�
MONITOR
� PRINTER
� EXTERNAL� FLOPPY�DRIVE
�
MODEM
� MOUSE�AND� KEYBOARD�FOR�THE�
ALL�IN� PRICE�OF������� 	� APPROX��
_����
�� %UBBED�5HE�0DYSSEY
� THE
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"MIGA� $%57� IS� A� REVOLUTIONARY� NEW� CONCEPT� IN� HOME� ENTERTAINMENT� AND� EDUCATION
�
REPRESENTING�LEADING�EDGE�TECHNOLOGY��5HE�$%57�PLAYER�COMBINES�A�HIGH�QUALITY�PERFOR�
MANCE�$%�AUDIO�SYSTEM
� ADVANCED�"MIGA� TECHNOLOGY�AND� INFRARED� REMOTE�CONTROL� TO�
OFFER� A� HUGE� RANGE� OF� INTERACTIVE� APPLICATIONS
� FROM� .EGA� GAMES� TO� MUSIC� AND�
EDUCATIONAL� APPLICATIONS
� E�G�� LANGUAGES� 	'RENCH
� (ERMAN� AND�4PANISH
�
5HE� INTEGRATION� OF�$%� AUDIO
� GRAPHICS
� ANIMATION
� VIDEO�AND� TEXT�GIVES�YOU� TRUE�MULTI�
MEDIA�FOR�CORPORATE�AND�BUSINESS�PRESENTATIONS��&ACH�$%�30.�DISK�CAN�STORE�AN�INCREDIBLE����.#�OF�DATA
�EQUIVALENT�
TO�A�QUARTER�OF�A�MILLION� PAGES�OF�TEXT�
5HE�"MIGA� $%57� CONNECTS� TO� A� STANDARD� TELEVISION� IN� THE� SAME� WAY� AS� A� VIDEO� RECORDER� AND� CAN� BE� CONNECTED�
TO�A�HI�FI� SYSTEM� FOR� HIGH�QUALITY�AUDIO� SOUND�
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5HE�ULTIMATE�ARCADE�ACTION�
GAME�FEATURING�TOP�CHART�
STEREO�SOUNDS�AND�ARTIST�
HISTORY�
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%RIVING�DOWN�UNFAMILIAR�
COUNTRY�ROADS�AFTER�DARK
�YOUR�
WORST�NIGHTMARE�COMES�TRUE��*
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����TITLES�ON�TH IS�ONE�$%57�
DISK�FREE�W ITH �TH IS�PACKAGE���
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5HE�STARTER�PACK�GIVES�YOU�A�FULL��.#�
"MIGA�COMPATIBLE�SYSTEM�FEATURING��
a �"MIGA�$%57�PLAYER� g � e�$UMANA������$%57�EXTERNAL�BLACK�DRIVE
a �$%57�"MIGA�KEYBOA RD? � g " � �4OFTWARE���n�1<C:FD<�;@JB
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a � ���� COLOUR�*7 �
a � �� �$HANNEL�1ROGRAM�.EMORY
a � ��� 1IN�"M IGA�4CART�-EAD
a � 4LEEP�5IMER
a � 'ULL�3EMOTE�$ONTROL
a � 'ULL�FUNCTION�ON�SCREEN�DISPLAY�
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8ORD�7ISTA�"TLAS�a�.OVING�4TOMACH�"CHE�
5ALES�OF�1ETER�3ABBIT�m�-ONG�)ARD�%AY�"T�5HE�
3ANCH�m�8RATH�OF�THE�%EMON�a�4IM�$ITY�
%EFENDER�OF�THE�$ROWN�a�4NOOPY�a�9ENON�
a�#UN�FOR�#ARNEY
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1ACK�CONTENTS�AS�W ITH �
THE�"MIGA������
�$ALCULUS��4 TARTER�1ACK�
PLUS�THE�FO LLOW ING���
" ��� �57�.ODULATOR��"�
57�"DAPTOR�THA T�ALLOWS�
YOU�TO �USE�THE�"MIGA�
�����ON�A�COLOUR�
TELEVISION�
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3FC� KGE?� ����� QWQRCK� MDDCPQ� RMR?J� AMKN?RG@GJGRW�UGRF� RFC� KGE?� ����� UGRF�
MD� GLRCPL?J� CVN?LQGML� MNRGMLQ�
 JJ� MSP� KGE?� �����Q� DC?RSPCB� GL� MSP� ?BTCPRGQGLE�� ?PC� RFC� J?RCQR� TCPQGML��
DC?RSPGLE� *GAIQR?PR� �� 1.,� ?LB� 6MPI@CLAF� ��� MDDCPGLE� QGELGDGA?LR�
CLF?LACKCLRQ� MTCP� RFC� NPCTGMSQ�KMBCJ�
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] �  , ( &  �� � � � �"  + " 4 + 4 2 � �2 3  1 3 $ 1 �/  " * �"MIGA������%UAL�%RIVE
�
�.B�3".�.OUSE
�.ANUALS�AND�"MIGA�%04�
] � 3 ' $ �6 . 1 * 2 �b� / +  3 (- 4 , �$ # ( 3 (. - �"�FULL�INTEGRATED�SOFTWARE�PACKAGE�
W ITH�8ORD�1ROCESSOR�	INC��&NGLISH�%ICTIONARY
�4PREADSHEET�AND�%ATABASE�1ACKAGE�
] � # $ + 4 7 $ �/  ( - 3 �( ( ( �1ROBABLY�THE�BEST�PAINT�PACKAGE�AVAILABLE
�ALLOWING�YOU�TO�
DISPLAY�YOUR�HIDDEN�TALENTS��5HIS�AWARD�WINNING�SOFTWARE�ALLOWS�YOU�TO�PAINT
�DESIGN�
OR�ANIMATE�
] � ' . , $ � " " . 4 - 3 2 �)OME�ACCOUNTS�W ITH�BUDGETING
�FORECASTING�AND�
GRAPHICS�
] � $ + % �g�:OU�WILL�ENCOUNTER�$ORNELIUS�THE�&LF�ON�YOURTRAVELS�IN�THE�MYSTICAL�LANDS�OF�
(OOKS�AND�(OBLINS��8EIRD�VILLAINOUS�CREATURES�AND�DEVIOUS�PUZZLES�TEST�YOUR�
GAMEPLAY�TECHNIQUES�AND�GNOSTIC�POWERS�
] � 3 . * ( �g�5HE�ARCADE�SENSATION�THAT�SWEPT�THE�WORLD��5OKI�HAS�BEEN�TRANSFORMED�
INTO�A�MONKEY�BY�THE�EVIL�WIZARD��)E�MUST�NOW�TRY�TO�REGAIN�HIS�MANHOOD�AND�RESCUE�
HIS�BELOVED�PRINCESS�.IHO��+OIN�5OKI�ON�HIS�MYTHICAL�ADVENTURE
�FULL�OF�DEMONS�AND�
DEADLY�WITCHCRAFT�
] � / 4 9 9 - (" �g�"�PUZZLE�GAME�TO�TOP�THEM�ALL��*T�S�FAST
�FURIOUS�AND�DEVILISHLY�
ADDICTIVE��8ITH�����LEVELS
�THE�ACTION�NEVER�STOPS�
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?PC?�Q	�QM�GR�UMSJB�FCJN�SQ�EPC?RJW� GD��UFCL�UPGRGLE��WMS� J?@CJ�WMSP�
OSCPW�CLTCJMNC�UGRF�RFC�L?KC�MD�RFC�CVNCPR�UFM�A?L�QMJTC�WMSP�
N?PRGASJ?P�NPM@JCK�

!CJMU�GQ�?�JGQR�MD�?PC?Q�MD�CVNCPRGQC��(RiQ�?�JGQR�RF?R�UC�UGJJ�?BB�RM�
?LB�SNB?RC�CTCPW�KMLRF��QM�WMS�UGJJ�ILMU�UFM�RM�UPGRC�RM�?@MSR�?LW�
QS@HCARQ�LMR�KCLRGMLCB�FCPC�

#8IP�3?@K<C<P�� � 5GBCM
,8LC�+M<I88�
 � /PMEP?KKGLE��KSQGA
)@:B� I8P:FKK�
 � '?PBU?PC��NPMEP?KKGLE��,(#(
&<==�38CB<I�
 � #CQIRMN�NS@JGQFGLE��NPMEP?KKGLE
)8IB�/D@;;P�
 �  KGE?#.2��@SQGLCQQ��"#35��F?PBU?PC�NPMHCARQ��

F?PB�?LB�DJMNNW�BGQI�BPGTCQ
&8JFE�$FC9FIE�
 � /S@JGA�#MK?GL�� ,.2
&FCPFE�.8CG?�
 � /PMEP?KKGLE��F?PBU?PC��"#35
�C@==�.8DJ?8N�
 � 3FC�PC?JJW�F?PB�QRSDD�RF?R�LM
MLC�CJQC�A?L�?LQUCP

` � E ����������������������������������������������������������������������������������������������������������������������

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

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

-?KC�� >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

 BBPCQQ�� >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>












































































































 � -MU�� SQC�RFGQ�QN?AC�RM�BCQAPG@C�WMSP�NPM@JCK�� GLAJSBGLE�?Q�KSAF� PCJCT?LR

e ������ �������������������������������������������������������������������������������������������������������������������� � GLDMPK?RGML�?Q�NMQQG@JC�� /JC?QC�AMLRGLSC�ML�?�QCN?P?RC�QFCCR� GD�LCACQQ?PW�

8MSP�K?AFGLC�� >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

 ���� 0 �  �����m �  �����m � >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

 ����� 0 �  �����m

 NNPMVGK?RC�?EC�MD�K?AFGLC�>>>>>>>>>>

*GAIQR?PR�TCPQGML� �BGQNJ?WCB�?R�RFC� hGLQCPR�6MPI@CLAFi� NPMKNR	

� �� �m � � �� �m � ��V�m

6MPI@CLAF�PCTGQGML� �UPGRRCL�ML�RFC�6MPI@CLAF�BGQI	

��� �m � � �� �m � � �� �� �m � ��V�m � 































































































































/"!�PCTGQGML� �GD�ILMUL	��#M�LMR�R?IC�WMS�K?AFGLC�?N?PR�HSQR�RM� JMMI� 






























































































































DMP�RFGQ�� >>>>>>>>>>>>> � >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

3MR?J�KCKMPW�DGRRCB� �QCC� 5 (+�GL�2FCJJ� DMP�� �� �6MPI@CLAF	� >>>>>>>> � >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

"FGN�KCKMPW�?T?GJ?@JC��QCC� 5 (+�GL�2FCJJ	� >>>>>>>>>>>>>>>>>>>>>>>

 ELSQ�AFGN��GD�ILMUL	>>>>>>>>>>>>>>>>>>>>

$VRP?�BPGTC��� ��� �� g�� �� � g	� ?Q�#%>>��,?LSD?ARSPCP>>>>>>>>>>>>>>>>

$VRP?�BPGTC������ �� g�� �� � � 	 � ?Q�#%>>��,?LSD?ARSPCP�> > > > > > > >
 2���

'?PB�BGQI�>>>>,@�?Q�#'>>��,?LSD?ARSPCP>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

$VRP?�1 ,� DGRRCB�
 �RWNC��QGXC� GL�,@�?LB�K?LSD?ARSPCP>>>>>>>>>>>>>>>>>>>>

#CR?GJQ�MD�?LW�MRFCP�F?PBU?PC�UFGAF�AMSJB�FCJN�SQ�RM�?LQUCP�WMSP�OSCQRGML�

* [ F [ � !- )'!�3(/00%2�a � )335%� ���a � -!9�����



- . � / 1 . ! + $ , �
'G��?LB�UCJAMKC�RM �RFC�@GEECQR�CTCP��D@>8�
�EJN<IJ�QCARGML�RM�?NNC?P� GL��D@>8�/?FGG<I
� MP��
DMP�RF?R�K?RRCP��?LW� KGE?�K?E?XGLC�� 1CQR�
?QQSPCB�RF?R�GR�UGJJ�MLJW�ECR�@GEECP��6C�PCACGTC�
QMKCRFGLE�JGIC���� �OSCPGCQ�?�UCCI��QM�?Q�WMS�
A?L�QCC�RFCPCiQ�NJCLRW�MD�PMMK�DMP�CVN?LQGML�

( R iQ�KW�HM@�RM�AM
MPBGL?RC�RFC�UFMJC�RFGLE��
QMPRGLE�RFPMSEF�RFC�OSCQRGMLQ�?LB�QCLBGLE�RFCK�
MDD�RM�RFC�PCJCT?LR�AF?NNGCQ�DMP�RFC�IGLB�MD�GL
�
BCNRF�?LQUCPQ�WMSiTC�AMKC�RM�CVNCAR��?LB�
AMKNGJGLE�RFCK�GLRM�RFC�JMTGLEJW�AP?DRCB�N?ECQ�
UFGAF�WMS�QCC�@CDMPC�WMS�

(�A?JJ�ML�?�UGBC�T?PGCRW�MD�CVNCPRGQC�RM�K?IC�
QSPC�WMS�ECR�RFC�?LQUCPQ�WMS�LCCB��UFGAF�GQ�UFW�
�D@>8��EJN<IJ�GQ�QM�QSAACQQDSJ��3FCPCiQ�,?PI�
2KGBBW�� GLBSQRPW�ESPS�� KGE?#.2
R?KCP�?LB�
@SQGLCQQ�?NNJGA?RGMLQ�UGX?PB��)CDD�6?JICP��
NPM@?@JW�RFC�KMQR�ILMUJCBEC?@JC� KGE?�BCQIRMN�
NS@JGQFCP�RFCPC� GQ��?LB�)?QML�'MR@MPL�� JMLE
RGKC�
 ,.2�CVNJMPCP�?LB�/#�Q?KNJCP��?Q�UCJJ�?Q�EMMB

?JJ
PMSLBCP��MP�QFMSJB�RF?R�@C�?JJ� PMSLB�EMMB�
ESW�	�

(D�G R iQ�?�OSCQRGML�?@MSR�TGBCM��RFCL�( iJJ� N?QQ�GR�
ML�RM�&?PW�6FGRCJCW��MSP�NPMDCQQGML?J�
TGBCMEP?NFCP�DMP�UFMK�RFC�UMPB� hECLJMAIi�KC?LQ�
hKGVGLE� KGE?�EP?NFGAQ�UGRF�TGBCM�DMP�K?EGA?J�
PCQSJRQi�?LB�DMP�UFMK�RFC�UMPB� hQLGNUGPP?Gi�
KC?LQ�LMRFGLE�?R�?JJ�

/PMEP?KKGLE�OSCPGCQ�?PC�BC?JR�UGRF�@W�/?SJ�
.TCP??��UFM�Q�LMR�?DP?GB�RM�AMBC�GL�?LW�
J?LES?EC��?LB�UFM�BMS@JCQ�?Q�?�,(#(�K?CQRPM�RM�
QMJTC�WMSP�QCOSCLAGLE�QJGN
SNQ�

.SP�F?PBU?PC�ESPS� GQ�)MJWML�1?JNF��3FGQ�K?L�
ILMUQ�HSQR�?@MSR�CTCPWRFGLE�?@MSR�BGQIQ��@MRF�
F?PB�?LB�DJMNNW��?LB�UF?R�FC�BMCQLiR �ILMU�?@MSR�
KCKMPW�FCiQ�NPM@?@JW�DMPEMRRCL�

 JJ�GL�?JJ��?�DMPKGB?@JC�RC?K��QSNNJCKCLRCB�
@W�KW�MUL�LMR� GLAMLQGBCP?@JC� KGE?�QSQQ�� +CRiQ�
D?AC� GR�� GD�UC�A?LiR �?LQUCP�WMSP�OSCQRGML�� GR�Q�
NPM@?@JW�MLC�MD�RFC�,WQRCPGCQ�MD�RFC�4LGTCPQC�

3FGQ�KMLRF�UCiTC�EMR�NJCLRW�MD�EMMBGCQ�DMP�
WMS�RM�F?TC�JMMI�?R�

3FC�KWQRCPGCQ�MD�@:FE4�?PC� PCTC?JCB��RFC�
APC?RGML�MD�?�KSJRGKCBG?�?QRPMLMKW�NPCQCLR?RGML�
GQ�MSRJGLCB��UC�CVNJ?GL�FMU�RM�JGLI�WMSP� KGE?�RM�
+CEM�PM@MRQ��UF?R�WMS�LCCB�RM�?BB�RGRJCQ�RM�WMSP�
MUL�TGBCMQ��FMU�RM�ECR�QR?PRCB�UPGRGLE�?QQCK@JW�
J?LES?EC�E?KCQ��%SPRFCPKMPC��UC�RCJJ�WMS�HSQR�
UFM��MP�UF?R	� GQ�+?X?PSQ��UFW�WMS�LCCB�KMPC�
A?AFC�RM�PSL�,IF=<JJ@FE8C�,8><
�?LB�FMU�RM�PC?B�
NPGLRCB�RCVR�GLRM�WMSP� KGE?��3FCPCiQ�?JQM�?�
BWL?KGRC�RGN�DPMK�/?SJ�'MUJCRR�?@MSR�NJ?WGLE�
AMLQCASRGTC�*F@J<KI8:B<I�KMBSJCQ�

2M�� GD�WMS�F?TC�?�NPM@JCK��QCLB� GR�RM�SQ�?LB�
U?RAF�(R �BGQ?NNC?P�

"FCCPQ�

&1$$-�%(-&$1$#� ,(& 

.
 � ( ( � "?L�WMS�RCJJ�KC� GD�
(� RFCPC�GQ�?�NPMEP?K�
?T?GJ?@JC�DMP�RFC�
 KGE?�DMP� J?LBQA?NC�

E?PBCLGLE�BCQGEL�� (D�LMR��UF?R�UMSJB�
WMS� PCAMKKCLB�

/?SJ�,?BBCL�
6CJJGLE@MPMSEF�

-MPRF?LRQ

"S�FAR�AS� *kM� AWARE
� NO�ONE� HAS�YET�
COME� UP�WITH� A�DEDICATED� LANDSCAPE�
GARDENING�DESIGN� PROGRAM�EITHER�
COMMERCIALLY�OR� IN� THE�PUBLIC�DOMAIN�

"�$"%�PACKAGE�SUCH� AS�2�����
WOULD�BE�YOUR�BEST�BET
� BUT�YOUkLL�
PROBABLY�FIND��<CLO<�*8@EK�MORE�THAN�
ADEQUATE��&$

-.�".,/1$-#.
(�?K�F?TGLE�RPMS@JC�
SQGLE�RFC� 0I8EJC8KFI�
NPMEP?K�ML�RFC�
#GARGML?PW�BGQI�MD�RFC�

'@E;3FI;J�� �UMPB�NPMACQQMP�
(�TC�RPGCB�T?PGMSQ�U?WQ�RM� PSL�

RFC�NPMEP?K�@SR�RM�LM�?T?GJ�
,GAF?CJ� QFAPMDR�

%SJUMMB�
/PCQRML

5HE�OPERATION� OF�.I8EJC8KFI�IS�QUITE�
STRAIGHTFORWARD�� :OU�DOUBLE�CLICK� ITS�
ICON� AND� A�WINDOW�APPEARS�WITH� TWO�
OPTIONS�� �4UPPLEMENTAL� TO�"4$**� AND�
"4$**� TO�4UPPLEMENTAL�

5HE� j4UPPLEMENTALk� IS�YOUR� jUSER�
DICTIONARY�
� THE�ONE�TO�WHICH� NEW�
WORDS�GET�ADDED�WHEN� USING�THE�
SPELLING�CHECKER� IN� %@E;1FI;J�

*F�YOU� ADD�A�WRONG�WORD�AND�WANT�
TO� REMOVE� IT
� YOU� FIRS T�HAVE�TO� USE�
THE� .I8EJC8KFI�PROGRAM�TO�CONVERT�THE�
4UPPLEMENTAL� FILE�TO �"4$**
� THEN� LOAD

THAT�"4$**� FILE� INTO� %@E;1FI;J
�
REMOVE�THE�OFFENDING�WORD� AND�SAVE�
IT�AGAIN�

'INALLY�YOU� USE� .I8EJC8KFI�TO�
CONVERT�THE�"4$**� FILE�BACK�TO�THE�
4UPPLEMENTAL� FILE�FORMAT��&3

/1$%$1$-"$
+$22
4QGLE�RFC�QR?PRSN
�
QCOSCLAC�QSNNJGCB�ML�
RFC�6MPI@CLAF����� �
BGQRPG@SRGML

BGQIQ�DMP�F?PB�BGQI�SQCPQ�� (�ECR�RFC�
DMJJMUGLE�CPPMP�UFCL�?RRCKNRGLE�RM�
Q?TC�?LW�LCU�NPCDCPCLAC�QCRRGLEQ��
f"MSJB�LMR�DGLB
$-5 1"�282�LLL�VVVg��6FCPC�
LLL�VVV� GQ�RFC�L?KC�MD�RFC�NPCDQ�DGJC�
( iK�RPWGLE�RM�SNB?RC��3FC�
CVNJ?L?RGMLQ�MD�RFC�AMKK?LBQ� GL�
RFC� ����/JSQ�K?LS?J�?PC�TCPW�@PGCD�
AMKN?PCB�RM�RFC�MPGEGL?J��QM�A?L�WMS�
?JQM�CVNJ?GL�RFC�DMJJMUGLE�
AMKK?LBQ�

G ;E?> CL � L;G �2 � L ; G �( �
! FCJ < I ; L> M � L;G �?H P � ( �
L ;G �? H P 
M S M
=IJS � �,'*�� #,4�0!�� L;G �?H P � ( �
; F F � K O C? N � H I L?K

%GL?JJW�� (iTC�QCCL�"#
1.,�BPGTCQ�
?BTCPRGQCB�DMP�?Q� JGRRJC�?Q�]�����
6MSJB�?�QR?LB?PB�"#
 SBGM�NJ?WCP�
@C�QSGR?@JC�

"FPGQ� JBPCB�
%?PL@MPMSEF

5HE�ANSWER� LIES� NOT� IN� THE�STARTUP��
SEQUENCE
� BUT� IN� THE�WAY�YOUR�
8ORKBENCH� �� SOFTWARE� IS� INSTALLED�ON�
YOUR�HARD�DRIVE�� *�LL� EXPLAIN�WHY� IN� A�
MOMENT
� BUT�YOU� CAN� FIX�THE� PROBLEM�
QUITE� SIMPLY� LIKE�TH IS���

*NSERT�YOUR�ORIGINAL�8ORKBENCH� �

DISK� IN� %'0�� AND�DOUBLE�CLICK� ITS� ICON��
%OUBLE�CLICK�ON� THE�1REFS�DRAWER�
/OW�SELECT�4HOW�"LL� 'ILES�FROM�THE�
WINDOW�MENU�� :OU�WILL� NOTICE� AN�
EXTRA�DRAWER�	&NV�"RCHIVE
� APPEARS��
1ERFORM�THE� SAME�STEPS�ON�THE�
8ORKBENCH� �� PARTITION�OF�YOUR�HARD�
DRIVE�AND�YOUkLL� PROBABLY�SEE� &NV��
"RCHIVE� IS�MISSING�� %RAG�	COPY
�THE�
&NV�"RCHIVE�DRAWER�FROM�THE�ORIGINAL�
DISK� INTO�THE�1REFS�DRAWER�ON�YOUR�
HARD�DISK�� 3EMOVE�THE�ORIGINAL� DISK
�
RE�BOOT�THE�MACHINE�AND�YOU� SHOULD�
FIND�EVERYTHING� IS� NOW�BACK�TO�
NORMAL�

5O�EXPLAIN�� &/7"3$�� IS� AN�
AUTOMATIC�ASSIGNMENT�NEW�TO�
"MIGA%04����8HEN�THE�MACHINE�
BOOTS
�"MIGA%04� LOOKS�ON�THE� BOOT�
DISK�AND�ASSIGNS�&/7"3$�� TO�
1REFS�&NV�"RCHIVE�� 4INCE�THIS�WAS�
MISSING�	OR� INCOMPLETE
�ON�YOUR�
MACHINE
� THE�ASSIGNMENT�DOES� NOT�
TAKE� PLACE
� AND�THEREFORE�THE�
PREFERENCES�ARE� SET�TO�DEFAULT�

5HOSE�COMMANDS�WORK�AS�
FOLLOWS�� .AKEDIR
� AS�YOU� PROBABLY�
KNOW
� CREATES� NEW�"MIGA%04�
DIRECTORIES�� *N� THE� NEW� REVISION� IT�
USES�THE�MULTI�ARGUMENT�PARSER�AND�
ONE�COMMAND�CAN� CREATE�MANY�
DIRECTORIES�� 6NDER�"MIGA%04� ����THE�
EQUIVALENT�SERIES�WOULD� LOOK� LIKE�
THIS�

L@JDCHP�P@L�5�
L@JDCHP�P@L�$KHOAN@PCQ�
L@JDCHP�P@L�DMT�
L@JDCHP�P@L�DMT�QWQ

*TkS�THE� LAST�TWO�COMMANDS�WE� ARE�
INTERESTED� IN� HERE�AS� THEY�CREATE�THE�
ENVIRONMENT�HANDLER�DIRECTORY�
	ASSIGNED�TO� &/7�� LATER� IN�THE�SCRIPT
�
AND�THE�NEW�&/7�4:4�DIRECTORY�
RESERVED�FOR�SYSTEM�VARIABLES
� SUCH�
AS�THE�PREFERENCES� SETTINGS�

5HE�NEXT�COMMAND� LINE�APPEARS�
SOMEWHAT�MORE�COMPLEX
� ALTHOUGH� IN�
ESSENCE� IT� IS�QUITE� SIMPLE��"

) 1&.-�!423(-&� \� ) 1&.-�!423(-&

 2"((�� �"MERICAN�4TANDARD�$ODE�FOR� INFORMATION� INTERCHANGE�� *T� IS�THE�DATA�
STORAGE�METHOD�COMMONLY�USED�WHEN�WE�TYPE�TEXT�FILES�AND�ENABLES�
TEXT�DATA�TO �BE�EXCHANGED�BETWEEN�DIFFERENT�COMPUTERS�

" #�� �$OMPUTER�"IDED�%ESIGN�APPLICATIONS�PROVIDE�DESIGNERS�WITH�THE�
GRAPHICAL�FACILITIES�TO �DESIGN�BUILDINGS
� CIRCUIT�BOARDS
� AND�SO�ON�

"#
1.,�� �$OMPACT�%ISC�3EAD�0NIY�.EMORY�IS�THE� LATEST�TECHNOLOGY�IN
STORAGE�DEVICES��"�$%�CAN�HOLD�OVER����.B�OF�DATA
� COMPARED�TO �AROUND�
���.B�FOR�A�HARD�D ISK�AND����,�FOR�A�FLOPPY�DISK��5HE�BIG�DISADVANTAGE�
IS�THA T�USERS�CANNOT�STORE� INFORMATION�ON�A�$%
�ONLY�RETRIEVE� IT�

2R?PRSN
QCOSCLAC�� �"�PROGRAM�WHICH� IS�EXECUTED�EVERY�TIME�THE�"MIGA� IS�
SWITCHED�ON�AND�AFTER�EVERY�RESET
� IT �SETS�UP�THE�SYSTEM�SO�THAT� IT �IS�
USABLE�FROM�8ORKBENCH
�AND�MAY�BE�CUSTOMISED�BY�THOSE�WHO�HAVE�
UNUSUAL� HARDWARE�OR�SOFTWARE� REQUIREMENTS�

!- )'!�3(/00%2�a �)335%� ���a �-!9�����



SIMPLIFIED�VERSION�OF�THE� COMMAND�
LOOKS� LIKE�THIS�

$01:�4:4�1PDEQ�&MT�"PBGHTD�+�
50�3".�DMT�"--

AND�COPIES�THE�ENTIRE� CONTENTS�OF�THE�
ENV�ARCHIVE�DIRECTORY�� � INCLUDING�THE�
&NV�"RCHIVE�4YS�SUB�DIRECTORY�� �TO�
THE� &/7�� ASSIGNMENT�	STILL� 3".�ENV�
AT�TH IS� STAGE
��5HE�4YS� SUB�DIRECTORY�
CONTAINING�THE� PREFERENCES� SETTINGS�
IS�HELD� IN� 3".� SO� IT�CAN� BE�ACCESSED�
BY�THE� *1REFS�DAEMON� 	PREFERENCES�
MANAGER
�AT�ANY�TIME�

5HREE�OTHER�EXTRAS�ARE�NOTABLE�TO�
THIS� COMMAND� LINE�

a � �/*-�� 0UTPUT�REDIRECTION� TO� /*-�
� AS�
OPPOSED�TO�THE� SCREEN�� 	*N� OTHER�
WORDS
� j4HUT�UP�$01:�k


a �26*&5�%ON�T�PRINT�ANY�MESSAGES��
	3EALLY�SHUT�UP�$01:�


a �/03&2� %ON�T�ASK�FOR�VOLUME��
&/7"3$�� IF�THE�ASSIGNMENT�DOESNkT �
EXIST�� 	-OOK�$01:
� KEEP�QUIET�OR�
ELSE�


5HE� NET� RESULT�O F�ALL� TH IS� IS�THAT�
NOTHING�SHORT�O F�A� NUCLEAR�EXPLOSION�
WOULD�MAKE�AN�ERROR�SHOW�UP��5HE�
LAST�SWITCH� 	/03&2
� IS�WHAT�HAS�
CAUSED�YOUR�PROBLEMS�� 4INCE�THE�
&/7"3$� ASSIGNMENT� IS� AUTOMATICALLY�
CONNECTED�TO�4:4�1REFS�&NV�"RCHIVE
�
IF�THAT�DIRECTORY� IS� NOT�PRESENT
� $01:�
WOULD� NORMALLY�THROW�UP�A� REQUEST��
�1LEASE� INSERT�VOLUME�&/7"3$�� IN�
ANY�DRIVEi 
� BUT�THE� /03&2�SWITCH�
SUPPRESSES�THAT�SO�YOU� HAD� NO� HINT�
THAT�SOMETHING�WAS�MISSING�� 4INCE�
THIS� IS� NOT�THE�ONLY�PROBLEM�WITH�
"MIGA%04��
� *�WILL� BE� RUNNING�FURTHER�
TUTORIALS�ON� IT� IN�FUTURE� INSTALMENTS�OF�
�I8:B@E>�.?<�-?<CC�

"S�FAR�AS�$%�30.S�GO
� YOU�MIGHT�
AS�WELL�WAIT�FOR�THE�"�����"UDIO�$%�
PLAYERS�ARE�GOOD
� BUT� NOTHING� LIKE�
GOOD�ENOUGH�� BESIDES�WHICH
� THE�
INTERFACE� IS�VERY�COMPLEX��"S�AN�
EXAMPLE
� $%�30.�FOR�THE�
$OMMODORE�$���� IS� TREATED� LIKE� A�
TAPE�DECK
� NOT�A�DISK�DRIVE��'-

"(3(9$-�.1�23 1�
(�?K�EMGLE�RM�@SW�?�
AMJMSP�BMR
K?RPGV�
NPGLRCP�?LB�?K�ECRRGLE�
?JJ�QMPRQ�MD�AMLDJGARGLE�

?BTGAC�DPMK�QFMNQ��UFGAF�?PC�@G?QCB�
RMU?PBQ�QCJJGLE�KC�RFC�KMQR�
CVNCLQGTC�NPGLRCP�RFCW�F?TC�

$QQCLRG?JJW� (� F?TC�L?PPMUCB�KW�
AFMGACQ�BMUL�RM�RUM�RWNCQ�MD�
NPGLRCP�
 �"GRGXCL�?LB�2R?P�� (� PC?B�?�
PCTGCU�GL��D@>8�-?FGG<I�J?QR�
 SESQR�UFGAF� PCAMKKCLBCB�RFC�
"GRGXCL�2UGDR���?Q�?�EMMB�OS?JGRW��
PM@SQR��
NGL�NPGLRCP�� @SR� (� F?TC�LMR�
QCCL� GR�?BTCPRGQCB�?LWUFCPC�LC?P�?Q�
KSAF�?Q�RFC�2R?P�P?LEC�MD�NPGLRCPQ�
F?Q�@CCL��3FGQ� JC?BQ�KC�RM�RFGLI�
RF?R�K?W@C�2R?P�GQ�@CRRCP�QSNNMPRCB��
CTCL� GD�GR�NCPF?NQ� GQLiR �?Q�EMMB�?Q�
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1UT�SIMPLY
�WHEN� USED�FOR�GRAPHICS�
OUTPUT���PIN� PRINTERS�SUFFER� LESS�FROM�
THE�DOT�MATRIX�BANDING�EFFECT�THAN�
���PIN� PRINTERS�� A� TECHNICAL�
EXPLANATION� OF�EXACTLY�WHY�THEY�SUFFER�
LESS�WOULD�ONLY�CONFUSE�YOU�FURTHER�
*F�YOU�WANT�YOUR�PRINTER�PRIMARILY�FOR�
PRINTING�COLOURED� PICTURES�FROM� ART�
PROGRAMS
�THEN� *� RECOMMEND�YOU�GO�
FOR���PINS
� NOT����

*� CANkT �COMMENT�ON�THE� RETURN�
RATE�YOUR� LOCAL� SHOP�CLAIMS�FOR�
$ITIZEN� PRINTERS
� OTHER�THAN�TO�SAY�
THAT� *� HAVE�HAD� A� LITTLE ���PIN�$ITIZEN�
����%�FOR�SIX�YEARS�WHICH� HAS� HAD�TO�
SUFFER�CONTINUAL� AND� HEAVY�USE
� AND�
IT�HAS� NEVER� LET�ME�DOWN�ONCE�

"S� FAR�AS� *� CAN� ASCERTAIN
� THE�
$ITIZEN�4WIFT��� IS� BASICALLY�THE�SAME�
PRINTER�AS� THE�4TAR� -$���
� BUT�WITH�A�
DIFFERENT�CASE�AROUND�THE�OUTSIDE�
5HE� BEST� PLACE�TO�CHECK�OUT�PRINTERS�
IS�AT�COMPUTER�SHOWS��8HY�NOT�POP�
ALONG�TO �THE��D@>8�-?FGG<I�-?FN�AT�
8EMBLEY�ON�.AY�������WHERE� *kM�
SURE�YOUkLL� FIND�MANY�STANDS�ABLE�TO�
DEMONSTRATE�THEM� AND�SHOW�YOU�
GRAPHICAL� OUTPUT�FROM� BOTH� PRINTERS �
$1
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5HE�DIFFERENCES�BETWEEN�VERSIONS
����AND� ����OF�THE�"MIGAkS�OPERATING�
SYSTEM� ARENkT � REALLY�THAT�GREAT
� SO�
YOU�DONkT �HAVE�TO�WORRY�ABOUT�ANY�
SOFTWARE�WRITTEN�TO � RUN� UNDER����� NOT�
WORKING�UNDER������8HEN� ����WAS�
FIRS T� LAUNCHED
� THERE�WERE� A�FEW�
INCOMPATIBILITY�PROBLEMS
� BUT�
DEVELOPERS�WERE�QUICK�OFF�THE�MARK�
TO� RECTIFY�THESE� INCOMPATIBILITIES�AND
*�WOULD�BE�VERY�SURPRISED� INDEED� IF�
YOU�COULD� FIND�A�SINGLE� ITEM�OF�POST�
����SOFTWARE� 	COMMERCIAL
� NOT�1%
�
WHICH� DOES� NOT�WORK�UNDER�
8ORKBENCH� ����

*F�A�PROGRAM� IS�WRITTEN�
SPECIFICALLY�FOR����
� THEN� IT�DEFINITELY�
WONkT �WORK�UNDER������ 4OME�
DEVELOPERS�ARE�STARTING�TO�WRITE�FOR�
8ORKBENCH� ����BASED� MACHINES
� BUT�
SUCH� PROGRAMS�ARE� FEW�AND�FAR�
BETWEEN�

8HAT�YOU�MUST�REALISE� IS�THAT�
SOMETHING� LIKE���� PER�CENT�O F�ALL�
"MIGAS�ARE� STILL� EITHER� ����OR������
BASED
� SO�DEVELOPERS� ARE�HIGHLY�
UNLIKELY�TO �DEVELOP�SPECIFICALLY�FOR�
8ORKBENCH� ���� UNTIL� IT�ESTABLISHES�
ITSELF�AS�THE�DEFACTO�STANDARD��"FTER�
ALL
� ����BASED�"MIGAS�ARE� STILL� VERY�
MUCH� IN� THE�MINORITY
� SO� IT�WOULD� BE�
FINANCIAL� SUICIDE�FOR�A�DEVELOPER�TO�
PRODUCE�A�MASS�MARKET�PRODUCT� IF�
ONLY�ONE� PER�CENT�O F�"MIGA� USERS�
COULD�ACTUALLY�USE� IT�

8HAT�YOUk LL� START�TO �FIND� IS� THAT�
DEVELOPERS�WILL� TAKE�ONE�OF�TWO�
POSSIBLE� PATHS��5HE�FIRS T�PATH�WOULD�
BE�TO�WRITE�THEIR�APPLICATIONS�SO�THAT�
THEY�CAN� TAKE�ADVANTAGE�OF�THE�EXTRA�
FACILITIES�WHICH�8ORKBENCH� ���� HAS�
TO�OFFER�WHILST�STILL� BEING�COMPATIBLE�
WITH� ���� 	#OTH� /EW�)ORIZONS�
*IF1I@K<�� �� �AND�(OLD� %ISKkS� NEW�
*IF=<JJ@FE8C��8C:�ARE�VERY�GOOD�
EXAMPLES�OF�THIS
�

"�SECOND� ROUTE�WHICH�DEVELOPERS�
COULD� FOLLOW� IS�TO� ISSUE�TWO�DIFFERENT�
VERSIONS�OF�THEIR� PROGRAMS��5HIS� IS�
EXACTLY�WHAT�)I4OFT�HAS�DONE�WITH�
THE� LATEST� RELEASE�OF��<MG8:�

*F�YOU� BUY��<MG8:
� YOUkLL� ACTUALLY�
FIND�THREE�DISKS� IN� THE�BOX�� �ONE�
GENERIC
� ONE�FOR�����BASED�"MIGAS�
AND�ONE�FOR�����BASED�"MIGAS��$"

-412$� / 22
(iB�JGIC�RM�RP?LQNJ?LR�RFC�
GLL?PBQ�DPMK�KW� ����/JSQ�GLRM�
?�LCU�A?QGLE��"MSJB�WMS�NJC?QC�
RCJJ�KC�UFCPC�(� AMSJB�M@R?GL�
CGRFCP�?L�CKNRW� �����A?QC�MP�
?�/"�A?QC�� (�F?TC�FC?PB�RF?R�
QSAF�?�AMLTCPQGML�IGR�?JPC?BW�

CVGQRQ�DMP�RFC� KGE?��@SR� (�F?TCLiR �?ARS?JJW�QCCL�GR�
2GKML�&MPBML�

#CPICP�
.JBF?K

3ECASING�THE�"���� ISN �T�JU S T�A�CASE� 	HEH�HEH
�OF�
OPENING�UP�YOUR�"���
� REMOVING�THE� INNARDS�AND�PUTTING�
THEM� INTO�A�NEW�CASE�� �THERE�ARE�OTHER�FACTORS�TO�
CONSIDER�� 'OR�EXAMPLE
� HOW�ARE�YOU�GOING�TO � LINE�UP�THE�
CONNECTORS�FROM�THE�"����WITH�THOSE�ON�THE�"�����
CASING � *N�TERMS�OF�POSITIONING
�THE�"�����CONNECTORS�
ARENkT �THAT�MUCH�DIFFERENT�FROM�THE�"���
�BUT�TRY�TO �USE�
A�1$�CASE�AND�YOUk L�� ENCOUNTER�NO�END�OF�PROBLEMS��:OU�
COULD�EXTEND�THESE�USING�A� RIBBON�CABLE�CONNECTED�TO�
EXTRA�CONNECTORS�MOUNTED�ONTO�THE�1$�CASING�� �TH IS �WILL�
REQUIRE�A�FAIR�BIT�O F�SOLDERING�� %O�YOU�FEEL� UP�TO�THE�JOB 

3'$� 2" +/$+
5HEN�YOU�HAVE�TO�WORRY�ABOUT�THE�PROBLEM�O F�WHAT�TO�

DO�WITH�THE� KEYBOARD�� *F�YOU�WERE�TAKING�THE� INNARDS�FROM�
AN�"�����AND�PLACING�THEM �INTO�A�1$�CASE
�THIS�WOULD�
NOT�BE�TOO�MUCH�O F�A�PROBLEM
�BUT�THE�"����DOESN�T�
HAVE�AN�EXTERNAL� KEYBOARD
� SO�YOUk LL�NEED�TO�RECASE�THE�
EXISTING�"����KEYBOARD�OR�MAKE�UP�AN� INTERFACE�WHICH�
WILL�ENABLE�YOU�TO�USE�AN�"MIGA�"�����KEYBOARD� �

:OUR�BEST�BET�IS�TO� LEAVE�TH IS�KIND�O F�WORK�TO �THE�
EXPERTS
� IN� THIS� CASE�$HECKMATE�%IGITAL
� IT �PRODUCES�A�
RANGE�OF�"����UPGRADES� INCLUDING�THE�"�����KIT�� /OT�TO �
BE�CONFUSED�WITH� THE� j REALk�"�����	WHICH�WAS� LAUNCHED�
AFTER�$HECKMATE�S� UNIT

� $HECKMATEkS�"����� INCLUDES�A�
STURDY�METAL�CASING�AND�A�K IT�WHICH�ENABLES�YOU�TO�
MOUNT�THE�"����KEYBOARD� INTO�AN�EXTERNAL�CASE� 	WHICH� IS�
ALSO�MADE�O F�METAL
�� *F�YOUkRE�AFTER�A�VERY�STURDY�SYSTEM�
THAT�CAN�TAKE�A�FEW�KNOCKS
� THEN�THE�"����� IS�FO R�YOU�

"�MORE�ATTRACTIVE�OPTION� IS�$HECKMATE�S�NEW�)I�2�
SYSTEM�WHICH� IS�BASED�AROUND�A�1$�FREE�STANDING�TOWER�
CASING��5HIS�STILL�WASN�T�AVAILABLE�AT�THE�TIME�OF�GOING�TO�
PRESS
� BUT�$HECKMATE�CLAIMS�THAT� ITS� ARRIVAL� IS� ONLY�A�
MATTER�OF�WEEKS�AWAY��8E�IL� BE�TAKING�A� LOOK�AT� IT�AS�
SOON�AS� IT�IS� AVAILABLE
�BUT� IN� THE�MEANTIME�YOU�CAN�FIND�
OUT�MORE�BY�PHONING�$HECKMATE�b���������������$"
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*�VE�GOT�SOME�GOOD� NEWS�AND�SOME�
BAD� NEWS�FOR�YOU�� 'IRST�THE�GOOD�
NEWS��5HE�TWO�PACKAGES�THAT�YOUkLL�
NEED� ARE�"4%(�S��IK��<G8IKD<EK�
*IF=<JJ@FE8C�AND�THE�ADD�ON�FOR�
��*IF
� .?<�*IF=<JJ@FE8C��FEM<IJ@FE�
*8:B�� /OW�THE�BAD� NEWS�� ���*IF�
NEEDS� LOTS�OF�3".� 	AT� LEAST��.B
�
AND� IT�DOESN�T�COME�CHEAP� ���*IF�
COSTS�_���� AND�THE� CONVERSION� PACK�
COSTS�_�����
�� *F�YOU� HAVENkT �ALREADY�
FAINTED
� THEN�GIVE�"4%(kS�6,�
%ISTRIBUTOR�4ILICA�4YSTEMS�A�CALL� b�
�������� �����

"NOTHER�OPTION� IS� A� PROGRAM�
CALLED�,8JK<I&@EB�WHICH� IS�BUNDLED�
FREE�OF�CHARGE�WITH� THE�"MIGA�$ENTRE�
4COTLANDkS� )ARLEQUIN� ���BIT�CARD��
,8JK<I&@EB�FULLY�SUPPORTS�5*''�FORMAT�
FILES� BUT�DOESNkT �HAVE�THE� KIND�OF�
IMAGE� PROCESSING�POWER�THAT���*IF�
BOASTS�� *T�USED�TO�BE� CALLED�
#D8><&@EB
� BUT� *� DON �T�THINK� IT kS�
AVAILABLE�SEPARATELY�ANY�MORE�� :OU�
COULD�TRY� PHONING�"$4�THOUGH�b�����
����������$"
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9FK? �RFC�1&!�?LB�TGBCM�MSR�
AMLLCARCB�?R�RFC�Q?KC�RGKC� (�ECR�
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) 1&.-� !423(-&� ^� ) 1&.-�!423(-&
&CLJMAI�� �A�WAY�O F�SLAVING�ONE�VIDEO�SOURCE�	EG�"MIGA
�TO �ANOTHER�	EG�VIDEO�

TAPE
� IN�ORDER�TO �SYNCHRONISE�THEIR�SIGNALS�TO �ALLOW�STABLE�WIPES
�MIXES�
AND�OTHER�EFFECTS� INCLUDING�OVERLAY�BETWEEN�THE�TWO�SOURCES�

.NCP?RGLE�QWQRCK�� �A� COLLECTION�OF�PROGRAMS� ALWAYS� RUNNING�WHICH�CONTROL�
THE�BASIC�OPERATIONS�OF�THE�COMPUTER
� SUCH�AS�DISK�ACCESSES�AND�SO�ON�

/PGLRCP�BPGTCP�� �A�PROGRAM�THA T�SITS�BETWEEN� ANY�APPLICATIONS�PROGRAM�
PRODUCING�OUTPUT�AND�THE� PRINTER�� *T�CONVERTS�ANY�CODES�DESCRIBING�TEXT�
AND�GRAPHICS�FORMAT� INTO�A�FORM�SUITABLE� FOR�A�SPECIFIC�PRINTER�

�
NGL�� �A� KIND�OF�DOT�MATRIX�PRINTER
�WHICH� FORMS�A�DOTTED� REPRESENTATION�OF�
CHARACTERS�ON�THE�PAGE��"���PIN�PRINTER�HAS�A�PRINTHEAD�WITH���VERTICAL�
PINS�ARRANGED�VERTICALLY
� SO�THA T�A�VERTICAL� SLICE�OF�THE�CHARACTER�IS� PRINTED�
AT�ONCE
�AND�THE�HEAD�MOVES�HORIZONTALLY���TIMES�TO�COMPLETE�THE�SHAPE�

��
NGL�� �SIM ILAR�TO �A���PIN� PRINTER
� BUT�WITH�A�PRINTHEAD�CONTAINING����PINS��
5HE�TEXTUAL� OUTPUT�OF�SUCH�A�PRINTER�IS�OF�A�HIGHER�RESOLUTION�

4TARTING�AT�THE�TOP
� *� TOO� SPOKE�TO�
4ILICA�TO� CLARIFY�THE�QUESTION�OF�
CONNECTORS�� �THE� PEOPLE� THERE�ARE�
STILL� OF�THE�OPINION� THAT� IT� REALLY� IS�
NECESSARY�TO� PROCURE�A� PROPERLY�
CONSTRUCTED�3(#�CABLE�TO �CONNECT�
FROM�THE�3OCGEN�TO�THE�MONITOR�

)AVING�HEARD�THEIR�EXPLANATION� *�
TEND�TO� AGREE�WITH� THEM�� �SO�
PERHAPS�YOU�SHOULD� CONTACT�7IDEK�b
���� ���������FOR�DETAILS� OF�THE�COST�
OF�SUCH� A�CABLE��5HE� REASON�FOR�THE�
REDUCED� QUALITY�OF�THE�3OCGENkS�
7IDEO�0UT�SIGNAL� ON�YOUR�MONITOR� IS�
SIMPLY�THAT� IT� IS� A�COMPOSITE�VIDEO�
SIGNAL
�WHICH� IS�ACTUALLY�OF�LOWER�
QUALITY�THAN�THE� REGULAR�3(#�SIGNAL�

*�VE�ALSO�FOUND�OUT�SOMETHING�
ABOUT�THE� ,EY�*N�CONNECTOR
� ALTHOUGH�
UNFORTUNATELY�ALL� *� CAN�TELL� YOU� AT�THE�
MOMENT� IS�THAT� IT� IS� PROVIDED�FOR�
INPUTTING�A�SIGNAL� TO�ENABLE�THE�
3OCGEN� 1LUS�TO� PROVIDE�A�$HROMA�
,EYING�FUNCTION�� 5HIS�WILL� REQUIRE�A�
NEW�ADD�ON�MODULE�WHICH� IS� CURRENTLY�
ONLY�AT�THE� PROTOTYPE� STAGE�

*kVE�ALSO� HEARD�THAT�THE�3OCGEN�
1LUS� IS� BEING�UPDATED�TO� PROVIDE�A�
BETTER�OUTPUT
� AMONGST�OTHER�THINGS��
4O�WATCH�TH IS�SPACE
� AS�THEY�SAY�
!1
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*IFK<OK�DOESNkT �TAKE�AN� AWFUL� LOT�OF�
NOTICE�OF�YOUR�8ORKBENCH� PRINTER�
PREFERENCES� SETTINGS
� IT�USES� ITS�OWN�
RULES
� SET� UP�BY�USING�THE�$ONFIG�
PROGRAM�

*F�YOU�TYPE� jCONFIG�� AT�THE� 1ROTEXT

COMMAND� LINE�YOUkLL� BE� PRESENTED�
WITH� A�MENU�OF�OPTIONS�� 4ELECT�THE�
.AIN�$ONFIGURATION�OPTION
� AND� IN� THE�
NEXT�MENU�THA T�APPEARS� SELECT�THE�
-AYOUT�0PTIONS�� *N� THIS� SECTION�YOU�LL�
FIND� ALL� THE�DETAILS� PERTAINING�TO�PAGE�
LENGTH� AND�MARGINS��"FTER�SETTING� IT�
UP�AS�YOU�WANT� IT
� PRESS�THE� <&SC>�
KEY�A�COUPLE�OF�TIMES�TO�GET�BACK�TO�
THE�FIRS T�MENU
� AND�THEN�4AVE�YOUR�
NEW�CONFIGURATION�

5HE�$ONFIG�PROGRAM� IS�COVERED�
COMPREHENSIVELY� IN� THE�*IFK<OK�
MANUAL
� AND� *� SUGGEST�YOU� READ� IT�
THROUGH�A�FEW�TIMES�AND� HAVE�A�GOOD�
MUCK�AROUND�WITH�ALL� THE�DIFFERENT�
SETTINGS�� *� ALSO� RECOMMEND�YOU�
UPGRADE�TO�A� LATER�VERSION� OF�*IFK<OK��
VERSION�� �� � IS�ANCIENT�AND� NOWHERE�
NEAR�AS�GOOD� AS�VERSION� ����� 4PEAK�
TO�"RNOR�ABOUT�UPGRADE�PRICES�ON�
S ������������

"S�FOR�THE� PRINTER�DRIVER
� *�WOULD�
IMAGINE�THAT�THE�.14������BIT� IN� THE�
LEAFLET�WHICH� CAME�WITH� THE�4TAR� IS� A�
MISPRINT��5HE�.14������DRIVER�
SHOULD�WORK
� BUT�NOT� PERFECTLY��5HERE�
IS� A�DRIVER�CALLED�4TAR�1LUS
�WRITTEN�
SPECIFICALLY�FOR�THE� -$���
� ON�
+AMDISK����"VAILABLE� FOR�_� �FROM�$LJK�
�D@>8�'FEK?CP
� ���(REATFIELDS� %RIVE
�
6XBRIDGE�6#���2/��$1
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"S�THE� SAYING�GOES�(RAHAM
� h *F�A�
MAN�WAS�MEANT�TO �FLY
� (OD�WOULD�
HAVE�GIVEN� HIM�WINGS�i� 5HE� SAME� IS�
TRUE� 	MORE�OR� LESS
�FOR�GAMES�WHICH�
ARE� SUPPLIED�ON� SELF�BOOTING�DISKS��
THEY�JUS T�AREN�T�DESIGNED�TO�BE� RUN�
FROM�8ORKBENCH��5ECHNICALLY�
SPEAKING
� RUNNING�A�$-*�4HELL�
PROGRAM�FROM�8ORKBENCH� ���� ISNkT �
POSSIBLE�WITHOUT�EXTRA�HELP�

4OME� PROGRAMS�CAN� BE�FORCED�TO

RUN� FROM�8ORKBENCH� BY� RUNNING�THEM�
FROM� A�SCRIPT�USING� #:FE2�	ICON��
EXECUTE
�� HOWEVER
� YOU�MUST�FIRS T�BE�
ABLE�TO� START�THEM� FROM�THE� 4HELL�� *k LL�
ILLUSTRATE�TH IS�WITH� AN� EXAMPLE�

0PEN� A�4HELL� AND�ENTER�THE�
FOLLOWING�COMMANDS� 	SEE�THE�
"MIGA%04�SERIES�FOR�MORE� HELP�ON�
HOW�TO�DO� THIS
�

$01:�4:4�1PDEQ�4DPH@K�*MEN�+ �
50�4:4�%HP.D�*MEN�
$01:�$�%*3�50�4:4�
&%� % IR.E

8HEN� THE� &%�SCREEN� APPEARS�ENTER�
THIS�

%*3�4:4��"--

/OW�PRESS�THE� <&SC>� 	ESCAPE
� KEY
�
THE� LETTER� h9i� AND� <3ETURN>��5HAT�EXITS�
&%�AND� SAVES�YOUR� LITTLE�SCRIPT�

$LOSE�AND� RE�OPEN�THE�
8ORKBENCH�WINDOW��:OU�WILL� NOTICE�
YOU� NOW�HAVE� A�NEW� ICON�WHICH� LOOKS�
LIKE�A�TELEPHONE
� BUT�HAS� THE� NAME�
%IR.E�� 4ELECT�THA T� ICON� AND� SELECT�
*NFO�FROM�THE�8ORKBENCH�MENU��:OU�
SHOULD� NOW�NOTICE�A�BOX�WHICH� STATES�
THE�DEFAULT�TOOL�
4:4��1REFS�1REFERENCES�

$LICK�JUS T�AFTER�THE� LETTER� hS i� IN�
1REFERENCES�AND�DELETE�EVERYTHING�
BACK�TO�THE� /OW�ENTER�$�LCON9��
5HE� LINE� SHOULD�NOW�READ�

4:4�$�*BNM9

/OW�CLICK�THE�SAVE�GADGET�TO� SAVE�
YOUR�CHANGES�

%OUBLE�CLICK�THE� NEW� ICON�� YOU�
WILL� SEE�A�WINDOW�APPEAR�AND�THE�
ENTIRE� CONTENTS�OF�YOUR�8ORKBENCH�
PARTITION�WILL� SCROLL� PAST�� &XACTLY�THE�
SAME�TECHNIQUE�CAN� BE� APPLIED� TO�
MANY�$-*�4HELL�ONLY�PROGRAMS�
#EFORE�YOU� TRY�CREATING�AN� ICON
�MAKE�
SURE�YOU�CAN� RUN�THE� PROGRAM�FROM�
4HELL� ON�YOUR�HARD�DISK� IN�THE�FIRS T�
CASE��'-
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 KDRP

#OTH�VERSIONS�OF��<CLO<�*8@EK�COME�
WITH� FREELY�DISTRIBUTABLE�ANIMATION�
PLAYERS�WHICH�WILL� DO�THE�JOB �PERFECTLY�
WELL�� *F�YOU�WANT�A�MORE�COMPACT�
PLAYER�PROGRAM�THOUGH
� THEN� ANY�
PLAYER�PROGRAM�WHICH� SUPPORTS�"/*.��
FORMAT�FILES�SHOULD� BE�FINE�� *�D�
PERSONALLY�RECOMMEND�
"EGIS�4PARTAkS�EXCELLENT�*C8P�E@D�
TOOL�WHICH�CAN� BE�FOUND�WITHIN� THE�
'ISH� COLLECTION� OF�DISKS�

"S�FAR�AS� *kM� AWARE
� THERE�ARE�
ONLY�TWO�FULLY�FUNCTIONING�SYNTH�
EDITORS�AVAILABLE�WITHIN� THE�1%�
LIBRARIES���4���AND� %���#.),�ON�
'ISH� DISKS���� �AND�����RESPECTIVELY
�
BUT�NEITHER�OF�THESE�WILL�WORK�WITH�
:AMAHA���OPERATOR�SYNTHS�SUCH� AS�
THE�%9������ *F�YOU�WANT�TO �ACTUALLY�
PAY�FOR�A� SYNTH� EDITOR
� THEN�THE�
PEOPLE�TO� TALK�TO�ARE�.$.9$*9�b
�������������� $"

'$�2�,8�!1.3'$1
(�>J�GRPQ�>?LRQ�QL�
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�
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TFQE�>�#O>DLK�>KA�>�!!"
� Q�
MOBPBKQ�QEB�?RADBQ�TLKfQ�ORK�QL�>�
KBT�MOFKQBO
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����/IRP
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MOFKQBO�AOFSBO
�#L�VLR�HKLT�LC�LKB�
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5HE� #ROTHER�)3��EMULATES�AN� &PSON�
'9�PRINTER�AND� SHOULD�WORK�WITH

) 1&.-�!423(-&� \� ) 1&.-�!423(-&
 -(,�� �A�METHOD�OF�STORING�ANIMATION� FRAMES�DEVELOPED�BY�4PARTAFILM
�

WHEREBY�ONLY�THE�CHANGES�BETWEEN� SUCCESSIVE�FRAMES�ARE� STORED
� THUS�
SAVING�SIGNIFICANT�AMOUNTS�O F�SPACE
� AND�CONSIDERABLY�SPEEDING�UP�THE�
RATE�AT�WHICH� THE�ANIMATIONS�CAN�BE�PLAYED�BACK�

(KQBOI>@B�� �A�METHOD�USED�TO�DOUBLE�THE�APPARENT�VERTICAL� RESOLUTION�OF�THE�
PICTURE�BY�ALTERNATELY�REFRESHING�THE�SCREEN�AT�A�SLIGHT�VERTICAL� OFFSET
�
THUS�SQUEEZING�AN�EXTRA� LINE�BETWEEN�EACH�O F�THE� LINES�OF�A�NON�
INTERLACED�SCREEN��5HIS� IS� EXACTLY�HOW�A�57�DISPLAY�WORKS� BUT
� BECAUSE�OF�
THE�FINE�DETAIL� IN�AN�"MIGA�DISPLAY
� IT� RESULTS� IN� AN�UNSIGHTLY�FLICKER�ON�
IMAGES�WITH�SHARP�EDGES�

,RIQFPVK@�JLKFQLO�� �A�MONITOR�WHICH�CAN�ACCEPT� ITS�SIGNAL� AT�A�VARIETY�OF�
FREQUENCIES
� USUALLY�RANGING�FROM� ���TO����,)Z��"�MULTISYNC� IS� USEFUL� FOR�
DISPLAYING�SIGNAL� PRODUCED�BY�A�FLICKER�FIXER�OR�FROM�THE�7("�GRAPHICS�CARD�
USED� IN�MANY�*#.�1$S�

/"�BJRI>QLO�� �A�SOFTWARE�OR�HARDWARE�ADDITION� TO�THE�"MIGA�WHICH�WILL�
ENABLE� IT�TO � RUN� PROGRAMS�WRITTEN� FOR�THE� *#.�1$��5HIS�CAN�BE�USEFUL�
BECAUSE�THERE� IS�A�FAR�GREATER�RANGE�O F�BUSINESS�PROGRAMS�AVAILABLE�FOR�
THA T�MACHINE�� .OST�EMULATORS�ARE�HARDWARE�BASED
�AND�ARE�ESSENTIALLY�
1$�COMPUTERS� IN�THEIR�OWN� RIGHT
� INTERFACING�WITH�THE�"MIGA�

��LMBO>QLO�PVKQE�� �A�SYNTHESISER�WHICH� HAS� FOUR� INDEPENDENTLY�CONTROLLABLE�
DIGITAL� SINE�WAVE�GENERATORS��5HE�OUTPUTS�FROM�EACH�OF�THE�GENERATORS�
CAN� BE�MIXED� AND�MODULATED�BY�EACH�OTHER�TO �CREATE�A�WIDE�VARIETY�OF�
RICHLY�TEXTURED�SOUNDS�

EITHER�THE� &PSON9OLD�OR�
&PSON9<$#.@.14�����>� DRIVER�ON�
THE� &XTRAS�DISK��:OU� MIGHT�NEED� A�
NEW�LEAD�FOR� IT�� 4PEAK�TO �YOUR�DEALER�
ABOUT�TH IS�WHEN�YOU� BUY�THE�"MIGA�
����1LUS��$1

,.-(3.1�3'$�1 -&$
(�E>SB�QEB�LMMLOQRKFQV�
QL�?RV�>�"LJJLALOB�
1>KDBO����JRIQFPVK@�
JLKFQLO�>KA�

(�TLRIA�IFHB�QL�HKLT�
>��(P�QEFP�JLKFQLO�@LJM>QF?IB�TFQE�
JV� JFD>����fP�PQ>KA>OA�ABh
FKQBOI>@BA�LRQMRQ��(�HKLT�FQ�TLOHP�
CFKB�FK�>II�OBPLIRQFLKP�TFQE�>�CIF@HBO��
CFUBO�CFQQBA

?�� (P�QEFP�JLKFQLO�@>M>?IB�LC�
AFPMI>VFKD�QEB�KBT�$"2�P@OBBK�
JLABP��FK�M>OQF@RI>O�/OLAR@QFSFQV��
@�3EB�JLKFQLO�E>P�33+�>KA�1&!�
>K>ILDRB�FKMRQP
�(P�FQ�MLPPF?IB�QL�
@LKKB@Q�JV�5"1�QL�QEB�JLKFQLO��>P�
FP�MLPPF?IB�TFQE�QEB������LO������
JLKFQLOP��PL�QE>Q�(�@>K�>IPL�T>Q@E�
35��(C�PL��TFII� (�KBBA�>K�1&!�
PTFQ@EBO��(�>J�>�PQRABKQ�>KA�AL�>�
PJ>II�>JLRKQ�LC�#3/�TLOH��EBK@B�
JV�FKQBOBPQ�FK�?RVFKD�>�JLKFQLO��>P�(�
AL�KLQ�E>SB�PM>@B�CLO�?LQE�>�35�>KA�
>�JLKFQLO
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"FTER�GETTING�SOME�HELP�FROM�
$OMMODORE�5ECHNICAL� 4UPPORT� *� CAN�
GIVE�YOU�THE�FOLLOWING� INFORMATION��
THE�3ANGER�WILL� DISPLAY�BOTH� NORMAL�
INTERLACED� 	IE�����,)Z
�AND�DE�
INTERLACED�OR�FLICKER�FIXED� 	��
�� ,)Z
�
"MIGA� SIGNALS
� DEPENDING�WHETHER�
YOU� USE�THE�OUTPUT�FROM�THE�STANDARD�
3(#� PORT�OR�A� 'LICKER�'IXER�TYPE�DE�
INTERLACER�

8ITH�8#��THERE� IS�A� PROBLEM�WITH�
THE�1RODUCTIVITY�MODE�ON�THE�3ANGER�
WHICH� CAUSES�THE�SCREEN�TO�GO�DARK��
5HERE� IS�A� PATCH�TO�CURE�TH IS�BUT� IT�
HAS�TO�BE�DONE�WHEN� 1RODUCTIVITY�
MODE� IS� ALREADY� IN� OPERATION�� �
MAKING� IT�A� LITTLE�DIFFICULT�TO � SEE�WHAT�
YOUkRE�DOING�� �THOUGH� A�HOT�KEY�SETUP�
MIGHT�HELP�

:OU�WILL� ALSO�NEED�TO�MAKE�UP�A�
CABLE�TO �CORRECTLY�CONNECT�THE�"MIGA�
TO�THE�MONITOR
� UNLESS� IT�ALREADY�HAS�
ONE�SUPPLIED�� *T� IS� IMPORTANT�THAT�YOU�
CHECK�THIS�

'INALLY
� *kM� SORRY�TO �TE LL�YOU�THAT�
THERE kS� NO�WAY�TO�CONNECT�A�7$3�TO�
THE�3ANGER
� AS� IT�HAS�NO�DIRECT�
COMPOSITE�VIDEO� INPUT�AND�THE�OTHERS�
ARE�UNSUITABLE�

4URELY�YOUR�BEST�SOLUTION�WOULD�
BE�TO�BUY�A�NEW�57�MONITOR�WITH�
BOTH�4$"35�AND�VIDEO�AUDIO� INPUTS�
	UNLESS�THE�3ANGER� IS�TOO�CHEAP�TO�
REFUSE
��5HEN�YOUkVE�GOT�A�
REASONABLE�COMPROMISE�WHICH�
DOESNkT �TAKE� UP�TOO�MUCH�SPACE�
AND
� IF�YOU�TAKE�CARE�WITH�YOUR�SCREEN�
COLOURS
�YOU�WONkT �HAVE�TOO�MANY�
PROBLEMS�WITH� FLICKER�� � � 5

,4+3(,$#( �, 15$+
(�>J�QEFKHFKD�LC�
J>HFKD�RM�>�
JRIQFJBAF>�
MOBPBKQ>QFLK�LC�QEB�

PLI>O�PVPQBJ�TEF@E�TFII�MOLSFAB�QEB�
RPBO�TFQE�(KCLOJ>QFLK�LK�QEB�MI>KBQP�
>KA�JLLKP�RPFKD�AFDFQFPBA�FJ>DBP��
PM>@B�MOL?B�EFPQLOV�>KA�PLJB�
>KFJ>QFLK�PBNRBK@BP
�"LRIA�VLR�
MIB>PB�>KPTBO�QEB�CLIILTFKD�
NRBPQFLKP�
>��(�E>SB�JV�BVB�LK�&LIA�#FPHfP�
"PG<I�FFB��J>FKIV�CLO�MOF@B�
OB>PLKP�
�(�@>OOFBA�LRQ�>�PJ>II�QBPQ�
ORK�RPFKD�>�ABJL�SBOPFLK�LC�
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MI>KBQ��@IF@HFKD�>�?RQQLK�EBOB�QL�PBB�
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�TFII�(�
?B�>?IB�QL�MOLAR@B�>�PQ>KA�>ILKB�
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?B�COBBIV�AFPQOF?RQBA�
?��3EB�SBOPFLK�LC�"PG<I�FFB�QE>Q�(�
E>SB�PBBJP�QL�ORK�(K�-32"�JLAB�
LKIV
�(P�QEBOB�>KV�T>V�LC�DBQQFKD�
>OLRKA�QEFP�PL�QE>Q�(�@>K�RPB�QEB�CRII�
/ +�OBPLIRQFLK�
@��(�CLRKA�QEB�FKCLOJ>QFLK�QE>Q�(�
E>SB�RPBA�CLO�QEFP�QBPQ�P>JMIB�COLJ�
S>OFLRP�MR?IF@>QFLKP��AFDFQFPFKD�
FJ>DBP�COLJ�?LLHP��@LMVFKD�LRQ�
A>Q>�>KA�@LKABKPFKD�PLJB�LC�QEB�
QBUQ�FKQL�KLQBP
�6FII�(�FKCOFKDB�QEB�
@LMVOFDEQ�LC�QEBPB�?LLHP�FC�(�
OBMOLAR@B�PLJB�LC�QEB�FKCLOJ>QFLK��
,LPQ�LC�QEB�FKCLOJ>QFLK�FP�FPPRBA�
@LROQBPV�LC�- 2 �PL�(fJ�TLOOFBA�
>?LRQ�MLPPF?IB�@LMVOFDEQ�E>PPIBP

A��(C�(�MROPRBA�QEFP�MOLGB@Q�FQ�TLRIA�
L?SFLRPIV�Q>HB�>�ILKD�QFJB�QL�
MOLAR@B����MI>KBQP�>KA�LSBO����
JLLKP��
�6E>Q�AL�VLR�QEFKH�TLRIA�
?B�QEB�OBPMLKPB�LC�MR?IFPEBOP�LO�QEB

MOLAR@BOP�LC�"PG<I�FFB�FC�(�TBOB�QL�
@E>ODB�PLJBQEFKD�IFHB�[�
���CLO�QEB�
PBQ�LC�AFPHP�

/>RI�,>QQEBTP�
2Q�+B>K>OAP�LK�2B>�
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A
�"PG<I�FFB�IS� A�GREAT� LITTLE�
PROGRAM
� BUT� IT� IS� PERHAPS� RATHER�TOO�
LIMITED�FOR�THE�APPLICATION�YOU� HAVE�
IN�MIND�� 'OR�STARTERS
� IT�DOESNkT �
SUPPORT�ANIMATION
� SO�YOUkD� HAVE�TO�
USE�AN�EXTERNAL�"/*.�FILE� PLAYER�TO�
PLAY�YOUR�ANIMATIONS�

:OU�SAID� THAT�YOU� CHOSE�
"PG<I�FFB�SIMPLY�BECAUSE�OF�ITS�
PRICE� 	_��
�� *� PERSONALLY�FEEL� THAT�
YOUkD� BE�MUCH� BETTER�OFF�WITH�
SOMETHING� LIKE� */07"TRONICSk� �8E�)�
� �� �WHICH� COSTS�ONLY�_�� �MORE�THAN�
"PG<I�FFB�� �8E�)�IS�A�VERY�POWERFUL�
MULTIMEDIA�SYSTEM�WHICH�WILL� HANDLE�
JU S T�ABOUT�ANY�TASK�THAT�YOU� CARE�TO�
THROW�AT� IT�� �8E�)� IS� HANDLED� IN�THIS�
COUNTRY�BY�$HECKMATE� %IGITAL� b� ����
���������

"PG<I�FFB�DOES� COME�WITH� A�
STAND�ALONE� jPLAYERk� PROGRAM�WHICH�
CAN�BE�FREELY�DISTRIBUTED
� BUT��8E�)�
GOES�ONE�STEP�FURTHER�� 6SING� ITS�
POWERFUL��<:B�@E;<I�PROGRAM� 	WHICH�
IS� BASICALLY�A�COMPILER

� YOU� CAN�
PRODUCE��8E�)�APPLICATIONS�WHICH�
ARE�COMPLETELY� INDEPENDENT�OF�THE�
MAIN��8E�)�PROGRAM�
B
�"PG<I�FFB�CAN�DISPLAY� *''�IMAGES�
IN� 1"-�RESOLUTION
� BUT�THE�MAIN�
WORKSCREEN� IS� RESTRICTED�TO � /54$�
MODE�ONLY�� �8E�)�DOESNkT �SUFFER�
FROM�ANY�OF�THESE� RESTRICTIONS
� SO�GO�
FOR��8E�)�INSTEAD�
C
� *F�YOU� START�TO �COPY�TEXT�DIRECTLY�OUT�
OF�A� PUBLICATION
� THEN�YOU�WILL� ALMOST�
CERTAINLY�BE� INFRINGING�THE� COPYRIGHT�OF�
THE� PUBLISHERS�OF�THE�BOOKS�THAT�YOU

!CA?SQC�MD�RFC�UGBRF�MD�RFC�
AMJSKLQ��UC�MAA?QGML?JJW�F?TC�
RM�@PC?I�JGQRGLEQ�?APMQQ�RUM�MP�
KMPC�JGLCQ��6FCPC�RFGQ�F?Q�
MAASPPCB��?LB�WMS�QFMSJB�CLRCP�
RUM�MP�KMPC�JGLCQ�UGRFMSR�?�
:1CRSPL<� @CRUCCL�RFCK��UC�F?TC�
SQCB�RFC�DMJJMUGLE�QWK@MJ��+
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HAVE�MENTIONED�� )OWEVER
� AS� LONG�
AS�YOU� ARE�ONLY�USING�THESE�
PUBLICATIONS� AS�A�SOURCE�OF�RAW�FACTS�
AND�FIGURES
� THEN� *� CANkT �SEE�ANYONE�
OBJECTING�

%IGITISING� IMAGES� IS� A�SLIGHTLY�
MORE�COMPLEX� ISSUE�� 5ECHNICALLY�YOU�
ARE� INFRINGING�/"4"kS�COPYRIGHT�BY�
DIGITISING�THEM
� BUT� *kD� BE�VERY�
SURPRISED� IF�IT�WAS�TO�TAKE� ANY�ACTION��
+UST� PLAY� IT�SAFE�BY�ACKNOWLEDGING�
/"4"kS� COPYRIGHT�WITHIN�YOUR�
APPLICATION�
D
�0NCE� AGAIN
� *� CAN �T�SEE�YOU�
RUNNING� INTO�ANY�PROBLEMS�WITH�EITHER�
/"4"�OR�THE�VENDOR�OF�THE�
MULTIMEDIA�SYSTEM�WHICH�YOU� FINALLY�
CHOOSE�� #EFORE�YOU� TRY�TO � SELL� YOUR�
APPLICATION�YOURSELF
�WHY�NOT�TRY�TO�
SELL� IT�TO� A�SOFTWARE� PUBLISHER�WHICH�
SPECIALISES� IN� EDUCATIONAL� SOFTWARE 
*F�THE� COMPANY�TAKES� IT�ON
� THEN� IT k LL�
HANDLE�THE�JOB�OF�MARKETING�YOUR�
PROGRAM�THEREFORE�GIVING� IT�A� LOT�MORE�
EXPOSURE�� *F�THIS� FAILS
� THEN�WHY�NOT�
ISSUE� IT�AS� SHAREWARE �4HAREWARE�
DOESNkT �GUARANTEE�YOU� A� RETURN� FROM�
EVERY�COPY�OF�THE� PROGRAM�SOLD
� BUT�
*kM�SURE�YOUkLL� MAKE�SOMETHING�OUT�
OF�IT��$"

".+.41�#$2*)$3�#1(5$1
 R�"FPGQRK?Q�KW�QML�
@MSEFR�?L� KGE?���� �
?LB� (�@MSEFR�FGK�?�
'CUJCRR
�

/?AI?PB�#CQI)CR����"�AMJMSP�
NPGLRCP�RM�EM�UGRF� GR�

(R�F?Q�NPMTCB� GKNMQQG@JC�RM�NPGLR�
AMJMSP�?AASP?RCJW�� RFCPCDMPC�RFC�
NPGLRCP�GQ�SQCJCQQ�� (�QNMIC�RM�
'CUJCRR
/?AI?PB� GL�!PGQRMJ��UFGAF�
RMJB�KC�RF?R�RFC�NPGLRCP� GQ�TCPW�LCU�
?LB�"MKKMBMPC�F?Q�LMR�WCR�UPGRRCL�
?�NPGLRCP�BPGTCP�DMP� GR�

'?TC�WMS�EMR�RFC�?LQUCP�RM�MSP�
NPM@JCK�

1�"SPRGQ�
!PCLRUMMB

$QQCV

:ES�� 4END�_� �TO �$LJK��D@>8�'FEK?CP
�
���(REATFIELDS� %RIVE
� 6XBRIDGE�6#��
�2/� AND�ASK�FOR�+AMDISK����5HERE� IS�
A�DRIVER�FOR�THE�)EWLETT�1ACKARD�
%ESKJET����$�ON� SAID� DISK�� *� KNOW� IT�
WORKS�BECAUSE�A�FEW�PEOPLE� HAVE�
RECENTLY�SENT�ME�SOME�PRETTY�
PICTURES�OUTPUT�BY�THE�"MIGA�ON�THE�
%ESK+ET����$��$1

' 1#�% 7
(�?K�RFC�NPMSB�MULCP�
MD�?L� KGE?���� �
�CVN?LBCB�RM��,@	�
UFGAF� (� SQC�DMP�UMPB�

NPMACQQGLE�?LB�KW�AFGJBPCL�SQC�DMP�
E?KCQ�?LB�CBSA?RGML�� (� ?JQM�F?TC�?�
,GAPM6PGRCP� ECLB �UFGAF� (� SQC�?Q�
?L�CJCARPMLGA�DGJMD?V�

(�U?LR�RM�@C�?@JC�RM�RP?LQDCP�
 2"((� DGJCQ�DPMK�RFC� ECLB �RM�RFC�
 KGE?�?LB�TGAC
TCPQ?�� (D�(� A?L�
QSAACQQDSJJW� JGLI�RFC�RUM�K?AFGLCQ�
RMECRFCP�(�UGJJ� @C�?@JC�RM�SQC�RFC

3 �

7 )$ % �& )% ,$ �" ,5 %3
6FCL� (� RPW�RM�NPGLR�?� JGLC� JMLECP�RF?L�QFMUL�ML�RFC�
QAPCCL�SQGLE�-LG<I98J<�*<IJFE8C�� �����
�RFC�NPGLRCP�
QRMNQ�?R�RFC�CLB�MD�RFC�A?PPG?EC�� AAMPBGLE�RM�RFC�
PC?BKC�DGJC�ML�RFC�BGQI��-LG<I98J<�QFMSJB�?NNJW�?�
A?PPG?EC�PCRSPL�RM�UP?N�RFC�MSRNSR�UFCL�RFGQ�MAASPQ�

 J?L�'SLRCP�
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5HIS�PROBLEM�SEEMS�TO�BE�ENDEMIC�WITH�-LG<I98J<
� BECAUSE�*T�HAS�BEEN�
FIXED� IN� *IF���BY�THE�ADDITION�OF�THE� 'ORMAT�	
�COMMAND�THAT�AUTOMATICALLY�
WORD�WRAPS�FIELDS� UP�TO������CHARACTERS� LONG��5HAT�DOESNkT �HELP�-LG<I98J<�
� �USERS�SUCH�AS�YOURSELF
� BUT�THERE� IS�A� SOLUTION�� .*%�	
��5HIS�FUNCTION� SLICES�
APART�CHUNKS�OF�STRING�AND�PRINTS�THEM
� SO�ALL�YOU� HAVE�TO �DO� IS�SLICE� THE�
STRING� INTO����CHARACTER�CHUNKS�� +UST�ADD�THE�FOLLOWING�TO�YOUR�QUERY� LINE�

+ F" � � " ? N ; C F M � C H P I C = ? M 
 � � � � � � ,#5*',#� 1 . � ! # � �� �

+ ' " � � " ? N ; C F M � ' H P I C = ? M 
 � � 
 � � � � ,#5*',#� 1 .� ! # � � � �

+ ' " � � " ? N ; C F M 
 ' H P I C = ? M 
 � � � 
 � � �

5HIS�SPLITS�YOUR�����CHARACTER�FIELD� INTO� THREE� LINES�O F�UP�TO� ���CHARACTERS�
APIECE��:OU�MAY�NEED�TO�EXPERIMENT�WITH�THE�VALUES�A� LITTLE
� BUT�THAT�SHOULD�
BE�ENOUGH�TO�GET�YOU�STARTED�� *N�THE�MEANTIME�YOU�MIGHT�FIND�THE�-LG<I98J<�
*<IJFE8C�� �TUTORIAL� ON� 1AGE�����OF�SOME�USE��'-

CVACJJCLR�,GAPM6PGRCP�ICWQ�ML�RFC�
 ECLB �RM� GLNSR�RCVR��D?QRCP�RF?L�
F?LBUPGRGLE�MP�RWNGLE	�

,GAPM6PGRCP�2WQRCKQ�NPMBSACQ�
?L� ECLB �/"�N?AI�UFGAF� JGLIQ�RFC�
 ECLB �RM�?� /"�AJMLC�� @SR�
SLDMPRSL?RCJW�?�QGKGJ?P�N?AI�GQ�LMR�
?T?GJ?@JC�DMP�RFC� KGE?�� (� AMLR?ARCB�
?�RFGPB�N?PRW�QSNNJGCP�MD�RFC� ECLB �
/"�N?AI�?LB�RFC�NCMNJC�RFCPC�
QSEECQRCB�RF?R� (�ECR�KW�F?LBQ�ML�?�
NPMEP?K�A?JJCB���.<ID�?LB� PSL�RFC�
/"�QMDRU?PC�N?AI�SLBCP�RF?R��6F?R�
GQ���.<ID � ( iTC�LCTCP�QCCL� GR�
KCLRGMLCB� GL��D@>8�-?FGG<I�@CDMPC�

3FC� ECLB �F?Q�?�DSJJW�
NPMEP?KK?@JC�RCPKGL?J�� RFCPCDMPC� GL�
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TG?�RFC�QCPG?J� NMPR�� (Q�RFGQ�AMPPCAR�

,?PI� JJCL�
!CJD?QR

*kM� NOT�QUITE� SURE�WHAT�THE� PEOPLE� TO�
WHOM�YOU� SPOKE�WERE�QUITE�TRYING�TO�
SAY��5HE���.<ID� PROGRAM�WHICH� THEY�
MENTIONED� IS� SIMPLY�A�TERMINAL�
EMULATION� PROGRAM� LIKE�THE�ONE�YOU�
HAVE�ON�YOUR�"GEND"�� )OWEVER
� IF�
THEY�ARE� SAYING�THAT�YOU� SHOULD� USE�
��.<ID�TO � RUN�THE� 1$�SOFTWARE
� THEN�
THEYkRE� BARKING�UP�THE�WRONG�TREE�
ALTOGETHER�

*F�YOU�DO�NEED�TO� RUN� THE�1$�
SOFTWARE�TO�GET�YOUR�"MIGA�TO�
INTERFACE�WITH� THE�"GEND"
� THEN�YOUkLL�
NEED� A�1$�EMULATOR� LIKE�THE�#ITCON�
,$4�1OWER�1$�#OARD��5HIS�WILL�
BASICALLY�TRANSFORM�YOUR�"MIGA� INTO�A�
1$�CLONE
� SO�THE�"GEND"�1$� PACK�
SHOULD�WORK�FINE� UNDER�THAT�

)OWEVER
� IF�THEY�ARE�SAYING�THAT�
ALL�YOU� NEED� IS�A�TERMINAL� PROGRAM�
SUCH� AS���.<ID
� THIS�WILL� BE�
CONSIDERABLY�CHEAPER��"LL� YOU�LL� NEED�
IS� A�1%�TERMINAL� PROGRAM�SUCH� AS�
(�FDD�AND�A�1$� NULL� MODEM�CABLE�
TO �CONNECT�THE�"MIGA�TO�THE�"GEND"�
VIA�THE�SERIAL� PORT�� 4IMPLY�CONNECT�
THE�TWO� UP�AND�THEN� SET�THE�TERMINAL�
PROGRAMS�ON� BOTH� THE�"MIGA�AND�THE�
"GEND"�SO�THAT�THE� PROTOCOLS� ARE� THE�
SAME�AND�YOU�LL� BE� IN� BUSINESS�

5HE� ,$4�$ARD�WILL� DEFINITELY�DO�
THE�JOB� BUT� *kD�ADVISE�YOU�TO�CALL� THE�
COMPANY�WHICH�YOU� SPOKE�TO� AGAIN�
AND�TRY�TO �ESTABLISH� PRECISELY�WHAT� IT�
WAS�ADVISING�YOU�TO� BUY�BEFORE�
HANDING�OVER�ANY�CASH�� +UST�ASK�
WHETHER�YOU� NEED� A�TERMINAL� PROGRAM�
OR�A�1$�EMULATOR�AND�TAKE�THINGS�
FROM�THERE�� $"

+(*$� �1.!.3
(�UGQF�RM�SQC�KW�
 KGE?� ����RM�
AMLRPMJ� QMKC�TCPW�
QGKNJC� PM@MRQ�@SGJR�

DPMK�+CEM�� (� F?B�RFGQ�SN�?LB� PSLLGLE�
ML�?L�MJB�2NCARPSK�� @SR� (iB� JGIC�RM�
SQC�KW� KGE?� GLQRC?B�� RFCPC@W�
RC?AFGLE�KW�WMSLE�QML�FMU�RM�UPGRC�
NPMEP?KQ�?LB�LMR�HSQR�NJ?W�E?KCQ�
?Q�F?Q�NPCTGMSQJW�@CCL�RFC�A?QC�

4LDMPRSL?RCJW� (� A?LLMR�DGLB�RFC

AGPASGR�BG?EP?K�LCCBCB�RM�@SGJB�?L�
GLRCPD?AC�SLGR�� /JC?QC�AMSJB�WMS�
NS@JGQF�MP�RCJJ�KC�UFCPC�(� AMSJB�DGLB�
QSAF�?�AGPASGR�� (�UMSJB� P?RFCP�@SGJB�
KW�MUL�� @SR� GD�(� F?TC�RM�N?W�DMP�MLC�
RFCL� (�UGJJ�

 JJ?L�2KGRF�
.@GLEBML�

.VML

8HAT�YOU� NEED� IS�THE� NEW�
*NPUT�0UTPUT�1ORT� *NTERFACE�FROM�
4WITCHSOFT�� *T�COSTS�JU S T�_�� ��� � AND�
COMES�COMPLETE�WITH���OUPUTS�AND�
��� INPUTS��8HATkS� MORE
� IT�CAN� BE�
EASILY�PROGRAMMED�FROM� #ASIC
� SO�
TH IS� CERTAINLY�SOUNDS� LIKE�THE� ANSWER�
TO �YOUR�DREAMS��5O�FIND�OUT�MORE
�
GIVE�4WITCHSOFT�A�CALL� b������
��������$"

6'("'�/1(-3$1�
4QGLE�RFC� JGICQ�MD�
*IF=<JJ@FE8C�*8><�?LB�
*<E�*8C�RM�MSRNSR�
JCRRCPQ�� @GJJFC?BQ�

?LB� JC?DJCRQ��UFGAF�RWNC�MD�NPGLRCP�
QFMSJB�(�EM�DMP�

(� PCOSGPC�MLJW�KMLM�MSRNSR�� @SR�
( iB� JGIC�RFC�EP?NFGAQ�RM�@C�?JKMQR�MP�
?Q�EMMB�?Q�RFC� JCRRCP�OS?JGRW�� (� F?TC�
K?L?ECB�RM�QFMPR
JGQR�RFPCC�NPGLRCPQ��
RFC�2R?P�+"��
��0��RFC�"?LML�!)
�
J.CV�?LB�RFC�'CUJCRR
/?AI?PB�
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#M� (� PC?JJW�LCCB�RM�@SW�RFC�KMQR�
CVNCLQGTC�MD�RFC�RFPCC�NPGLRCPQ� (�
F?TC� JGQRCB�RM�ECR�RFC� PCQSJRQ� (�
LCCB��6GJJ� ��F?TC�RPMS@JC�DGLBGLE�
NPGLRCP�BPGTCPQ��'MU�PCJG?@JC�?PC�?JJ�
RFPCC� GL�AMKN?PGQML�RM�C?AF�MRFCP��
6F?R�?PC�RFC�PSLLGLE�AMQRQ� GL�
AMKN?PGQML�RM�C?AF�MRFCP�

"1�3FMPNC�
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'ORGET�THE� 4TAR�-$������
� I T kS� AN� ����
PIN� IMPACT�DOT�MATRIX� PRINTER�AND�
GRAPHICS�WILL� SUFFER�FROM�THE�BANDING�
EFFECT�

5HE� #+�L0EX� IS� A�PORTABLE�BUBBLE�
JE T�PRINTER�CAPABLE�OF�����BY�����
DOTS�PER� INCH�GRAPHICS��5HE� QUALITY�OF�
THE�OUTPUT� IS�QUITE� STUNNING�
CONSIDERING� IT�ONLY�COSTS�AROUND�
_���
� ESPECIALLY�FROM� PROGRAMS�
	SUCH� AS�*IF=<JJ@FE8C�*8><��WHICH�
USE�$OMPUGRAPHIC�FONTS�

3ELIABILITY� IS� A�DIFFICULT�ONE�TO�
APPRAISE� AS�THE� #+�L0EX� IS� NOT�EVEN�
ONE�YEAR�OLD�YET
� BUT�THE� INK�
CARTRIDGES� 	ABOUT�_��
� *� THINK�THEY�
ARE
�ARE�ACTUALLY� INK�CARTRIDGE�AND�
PRINT�HEAD� IN�ONE
� SO�THERE�S�
ABSOLUTELY�NO�DANGER�OF�THE�PRINT�
HEAD�FAILING
�WHICH� IS� jTHE� BIG�ONEk� AS�
FAR�AS� PRINTER� REPAIR�COSTS�GO�

5HERE�ARE� FIRMS�WHICH�WILL� SELL�
YOU� CARTRIDGE� REFILL� KITS
�WHICH� ARE�
OBVIOUSLY�CHEAPER�THAN� NEW�
CARTRIDGES
� BUT�$ANON� ADVISES�
AGAINST�TH IS�AS�THE� PRINT�HEAD�ON�THE�
#+�L0EX�CARTRIDGE�WASN�T�DESIGNED�TO�
LAST�FOR�EVER�

5HE� PAPER� IS�FRICTION� FED
� SO�THERE�
IS� AN� INEVITABLE�AMOUNT�OF�BANDING
�
BUT� NOTHING� LIKE�THE� STRIPEY�EFFECT�
FROM� A����PIN� IMPACT�DOT�MATRIX�

5HE� %ESK+ET����� IS� BIGGER�AND�
MORE�EXPENSIVE�THAN�THE�#+�L0EX�
5HE� INK�CARTRIDGES� FOR� IT�COST�MORE�
AND� LAST�ABOUT�THE� SAME�TIME�� 5HE�
DIFFERENCE� IN�OUTPUT�QUALITY�BETWEEN�
THE� %ESK+ET�����AND�THE� #+�L0EX� IS�
SOMETHING�PEOPLE�ARGUE�ABOUT��
%ESKJET�OWNERS�SAY�THEIR�OUTPUT� IS�
BETTER
� EVEN�THOUGH� IT� IS� A� LOWER�
RESOLUTION� OF�����BY�����DOTS� PER�
INCH�� #+�L0EX�OWNERS� SAY�THEIR�OUTPUT�
IS� BETTER��8HICH� PROBABLY�MEANS�
THERE� IS� LITTLE�OR�NO�DIFFERENCE�WORTH�
TALKING�ABOUT�

!-)'!�3(/00%2�a �)335%� ���-!9�����



"LTHOUGH�BOTH� PRINTERS�CAN� BE�
USED�WITH�ORDINARY�BOND� PAPER
� FOR�
BEST� RESULTS�THEY�REQUIRE�SPECIAL� 	AND�
QUITE�EXPENSIVE
� jCOATED�� PAPER�THAT�
CAUSES�THE� INK�TO�DRY� IMMEDIATELY� IT�
TOUCHES�THE� PAPER�

5HERE�ARE�GOOD�DRIVERS�AVAILABLE�
FOR�BOTH� PRINTERS�FROM�+UST�"MIGA�
.ONTHLY�b� �������������$1

'$ 13�/1.!+$,2
'LT�AL�(�ORK�QEB�
ABJL�MOLDO>J�
"<8IK�C&�'�TEF@E�FP�
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ABJLP�AO>TBO�LK�QEB��
��$UQO>P�
AFPH��(�E>SB�QOFBA�>?PLIRQBIV�
BSBOVQEFKD�?RQ�TFQELRQ�>KV�PR@@BPP
�
(�OB>IFPB�QE>Q�QEB�MOLDO>J�FP�CLO�
BKQBOQ>FKJBKQ�S>IRB�LKIV��?RQ�(�>J�
FOOFQ>QBA�QL�QEFKH�QE>Q�FQ�FP�QEBOB�?RQ�
(�@>KfQ�RPB�FQ


(�E>SB��*8@EK�#0�ORKKFKD�COLJ�
JV� ����E>OA�AFPH�BNRFMMBA�TFQE�
QEB�BUQO>��,?�LC�1 ,�?RQ�QEB�LKIV�
CLKQP�QE>Q�(�@>K�RPB�>OB�QEB�
*>O>CLKQP�PRMMIFBA�TFQE��*8@EK�LK�
 OQ�AFPH��
�'LTBSBO��TEBK�(�QOV�QL�
PBIB@Q�QEBJ��QEB�CLKQ�K>JBP�CI>PE�
>KA�QEB�CLKQ�IFPQ�QEBK�AFPMI>VP�LKIV�>�
PFKDIB�CLKQ�� �QLM>W
�(�MELKBA�
$IB@QOLKF@� OQP�?RQ�QEB�MBLMIB�QEBOB�
@LRIAKfQ�CFDROB�LRQ�TE>Q�T>P�DLFKD�
LK�BFQEBO�

,
2Q>MIBP�
1RPQFKDQLK�

6BPQ�2RPPBU

*kM� AFRAID�YOUkRE�GETTING�THINGS�A� LITTLE�
MIXED� UP��5HE�FILE�)EART�L-#.� IS�A�
PICTURE� FILE� IN� *''�FORMAT�WHICH� IS�
USED�AS�A�DEMONSTRATION�OF�THE�
&F8;C&�'�PROGRAM�THA T�IS� IN�THE�
SAME�DIRECTORY�� *T� IS�NOT�AN�"MIGA�
#ASIC� PROGRAM�

)MM
� *kM�SLIGHTLY�PERPLEXED� BY�
YOUR�SECOND� PROBLEM�� *T�MAY�BE�
WORTH�CHECKING�THAT�YOUkVE�GOT�A�
COUPLE�OF�FILES� INSTALLED�ON�YOUR�
SYSTEM��5O�USE�ANY�DISKFONT�OTHER�
THAN�THE� STANDARD�5OPAZ�FONT�	WHICH�
IS�ACTUALLY�HELD� IN� 30.

� THE�FILE�
DISKFONT�LIBRARY�MUST�BE� INSTALLED�
WITHIN�THE� -*#4�DIRECTORY�ON�YOUR�HARD�
DISK�

:OU�DIDNkT �ACTUALLY�SPECIFY�
WHETHER�YOU� HAVE�A�����OR�����BASED�
"MIGA�� *F�YOU� HAVE�A�����BASED�
"���
� THEN�YOUk LL� ALSO�HAVE�TO� RUN�
THE�$OLOR'ONTS�PATCH� PROGRAM�THAT� IS�
INCLUDED�WITH��*8@EK�TO �MAKE�THE�
PROGRAM� HANDLE�$OLOR'ONTS�CORRECTLY��
$OLOR'ONT�SUPPORT� IS� BUILT� INTO����
�
SO�THIS� PATCH� PROGRAM� ISNkT � REQUIRED�

*F�ALL� ELSE�FAILS
�WHY�NOT�COPY�THE�
$OLOR'ONTS� INTO�YOUR�'0/54��
DIRECTORY �5HIS�WAY
�YOUkLL� BE�ABLE�TO�
ACCESS�ALL�YOUR�FONTS�WITHOUT�HAVING�
TO�CHANGE�DIRECTORY�� $"

6'("'�5$12(.-�
">K�VLR�MIB>PB�QBII�
JB�ELT�QL�DBQ�>KA�
PELT�QEB�*F@HPQ>OQ�
SBOPFLK�OBIB>PB�

KRJ?BOP�TFQEFK�>�"�MOLDO>J
�(�>J�
RPFKD�-�-��������>KA�E>SB�QOFBA�
RPFKD�46.1#�2LCQ5BO�TFQEFK�QEB�
$UB@!>PB�PQOR@QROB�?RQ�JV�MOLDO>J�
QBIIP�JB�QE>Q�QEB�SBOPFLK�FP�����
�(�
E>SB�>��
�� ����>KA�HKLT�QE>Q�QEB�
SBOPFLK�KRJ?BO�FP�� � 
� 
��>IPL�HKLT�
QE>Q�QEB� ���/�FP���
�����?RQ�
>D>FK�2LCQ5BO�QBIIP�JB�QE>Q�FQfP�
����
�3EFP�FP�OB>IIV�CORPQO>QFKD�>P�(�
@>K�B>PFIV�PELT�QEB�6LOH?BK@E�
SBOPFLK�>KA�(#�KRJ?BOP


"�!OLTK�
"OLVALK�
2ROOBV

0NE�SIMPLE
� THOUGH� ADMITTEDLY�
MESSY
� SOLUTION�WHICH� COMES�TO�
MIND� IS�TO �HAVE�YOUR�PROGRAM�MAKE�
AN�"MIGA%04� j&XECUTEk� CALL� TO�
PERFORM�THE�SYSTEM� jVERSIONk�
COMMAND� AND� RE�DIRECT� ITS�OUTPUT�TO�
A�TEMPORARY�FILE� 	WHICH�WOULD�BE�
READABLE� BY�YOUR�PROGRAM
�

5HERE�DOESNkT �APPEAR�TO �BE�ANY�
DOCUMENTED� ROUTINES�FOR�GETTING�THE�
,ICKSTART�VERSION�REVISION�DATA�VIA�$
�
ASSEMBLER�OR�ANY�OTHER� LANGUAGE��"LL�
WE�VE�GOT�TO �GO�ON�THEN� IS�THE�FACT�
THA T�THE�SYSTEM kS� jVERSIONk� COMMAND�
WORKS� 	AND�MUST
� THEREFORE
� BE�
COLLECTING�THE�NECESSARY�DATA�FROM�
SOMEWHERE
�

*�VE� HAD� NO�SUCCESS�FINDING�A�
MORE�DIRECT�APPROACH�FIRSTLY�BECAUSE�
OF�THE�DISTINCT� LACK�OF�DOCUMENTATION�
AND� SECONDLY�BECAUSE�THE� PATH� *�WAS�
BEING� LED�TO�WOULD� HAVE� KEPT�ME�
OCCUPIED�FOR�MONTHS��*�)

#(8�"&�%.-32�
(�E>SB�OB@BKQIV�
?LRDEQ�*8><-<KK<I�##�
>KA�TLRIA�IFHB�PLJB�
JLOB�LRQIFKB�CLKQP�QL�

RPB�TFQE�(Q
� (�@>KKLQ�>CCLOA�QEB�PBQP�
LC�"LJMRDO>MEF@�QVMBC>@BP�
MOLAR@BA�?V�&LIA�#FPH


(�E>SB�>@@BPP�QL�>�I>ODB�O>KDB�
LC� O@EFJBABP�LRQIFKB�CLKQP��QEB�
CLOJ>Q�LC�TEF@E�(�HKLT��>KA�(�>J�
NRFQB�MOBM>OBA�QL�TOFQB�>�MOLDO>J�
�(K�"��QL�@LKSBOQ�QEBJ�QL�
"LJMRDO>MEF@�CLKQP�RP>?IB�?V�
*8><-<KK<I�##��'LTBSBO��QL�AL�QEFP�(�
KBBA�QL�HKLT�QEB�CLOJ>Q�LC�>�
"LJMRDO>MEF@�CLKQ
�6EBOB�@>K�(�DBQ�
QEFP�

 IPL��AL�VLR�HKLT�FC�
"LJJLALOB�E>P�VBQ�OBIB>PBA�QEB�
&@9I8I@<J�8E;��<M@:<J�MOLDO>JJBOPf�
OBCBOBK@B�J>KR>I�CLO�SBOPFLK���LC�
*F@HPQ>OQ�>KA�6LOH?BK@E��(�E>SB�
QEB�SBOPFLK���FK@IRAB�CFIBP�?RQ�ALKfQ�
HKLT�ELT�QL�RPB�QEBJ


)/�3O>SBOP�
6FOO>I�

,BOPBVPFAB

5HE�$OMPUGRAPHIC�FORMAT�BELONGS�TO�
"('"�AND� IS� NOT� PUBLIC�DOMAIN��:OU�
WOULD� HAVE�TO� PAY�"('"�QUITE�A� LOT�OF�
MONEY�TO� LICENSE� IT��8E�RE� TALKING�
TELEPHONE�NUMBERS�HERE�� *T�WOULD� BE�
A� LOT�CHEAPER�TO � STUMP�UP�ABOUT�_���
FOR�THE�0UTLINE� 'ONTS�1ACK�

"LTERNATIVELY�YOU� COULD�CONSIDER�
BUYING�*8><-KI<8D�OR�-8OFE�
*L9C@J?<I
�WHICH� SUPPORT�"DOBE�5YPE�
��FONTS
� AS�WELL� AS�$OMPUGRAPHIC�
FONTS�AND�4OFT�-OGIKkS�OWN�OUTLINE�
FONTS��5HERE�ARE�THOUSANDS�OF�
SHAREWARE�AND� PUBLIC�DOMAIN�"DOBE�
5YPE� ��FONTS��"LTERNATIVELY
�WAIT�FOR�
*IF=<JJ@FE8C�*8><����
�WHICH�WILL�
ALSO� SUPPORT�"DOBE�5YPE� ��FONTS�

"NY�WAY�YOU� LOOK�AT� IT
� IT�MEANS�
SPENDING�MONEY�

4PEAK�TO�)I4OFT�b�������������
ABOUT�THE�NEW�VERSION� ��"MIGA�
PROGRAMMER�REFERENCE�MANUALS��$1

!+(-#�# 3$
(�AL�KLQ�E>SB�>�
?>QQBOV�?>@HBA�@IL@H�
PL�(�TLRIA�IFHB�QL�>AA�
>�@LRMIB�LC�IFKBP�QL�

QEB�PQ>OQRM�PBNRBK@BP�LC�MOLDO>JP�
IFHB��*8@EK�� �PL�QE>Q�QEBV�>PH�CLO�
QEB�@LOOB@Q�QFJB�>KA�A>QB�BSBOV�
QFJB�QEB�MOLDO>J�AFPH�FP�?LLQBA�RM
�
'LT�AL�(�AL�QEFP�

 IPL��(�?LRDEQ�>��,?�2RMO>1 ,�
17�JBJLOV�BUM>KPFLK�>Q�QEB�6LOIA�
LC�"LJJLALOB�2ELT
�(�BUMI>FKBA�QL�
QEB�2RMO>�OBMOBPBKQ>QFSB�BU>@QIV�
TE>Q�T>P�@LKKB@QBA�QL�JV�PVPQBJ�
�>�1L@QB@�PB@LKA�AOFSB�>KA�#>QBI�
 @QFLK�1BMI>V�,H��@>OQOFADB���?RQ�
EB�>PPROBA�JB�QE>Q�(�TLRIA�KLQ�
KBBA�>K�BUQO>�/24�QL�AOFSB�QEB�
1 ,
�'LTBSBO��TEBK�BSBOVQEFKD�(P�
@LKKB@QBA�RM��JV� JFD>�ALBPKfQ�
>IT>VP�OB@LDKFPB�QEB�2RMO>�1 ,�
BUM>KPFLK��>?LRQ���(K����QFJBP�


6EBK�(�AFP@LKKB@Q�QEB� @QFLK�
1BMI>V�>KA�PTFQ@E�LCC�JV�AOFSBO�
QELRDE��QEB�1 ,�BUM>KPFLK�TLOHP�
CFKB
�#L�(�KBBA�>K�BUQO>�/24�LO�FP�
QEB�2RMO>1 ,�?OLHBK�

/>RI�1LPB�
1>AIBQQ�
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5HE�ANSWER�TO�YOUR�FIRS T�QUESTION� IS�
VERY�EASY� IS� INDEED�� +UST�ADD�THE� LINE�
j%"5&� k� TO�YOUR�STARTUP�SEQUENCE�
AND�THE�"MIGA�WILL� ASK�YOU�FOR�THE�
CURRENT�DATE� AND�TIME�EVERY�TIME�THE�
MACHINE� IS� REBOOTED�

5HE�ANSWER�TO �YOUR�SECOND�
QUESTION� IS� SLIGHTLY�MORE�DIFFICULT��"S�
FAR�AS� *kM� AWARE
�YOU� SHOULDNkT �HAVE�
ANY�POWER�SUPPLY�PROBLEMS�WITH�THE�
SET�UP�THAT�YOU�OWN�SIMPLY�BECAUSE�
THE�4UPRA3".�39�USES�;*1�CHIPS�
WHICH�DRAIN�VERY� LITTLE� POWER�FROM�
YOUR�"MIGA�� 5HE�3OCTEC�DRIVE�DRAINS�
VERY�LITTLE� POWER�TOO
� SO�TH IS�ONLY�
HELPS�TO�MAKE�THE�SITUATION� THAT�BIT�
MORE�CONFUSING��:OU�MIGHT�WANT�TO�
TRY� INVESTING� IN� A�BEEFIER�POWER�
SUPPLY�FOR�YOUR�"����ANYWAY�� �EVEN�
IF�TH IS�DOESNkT �SOLVE�YOUR�PROBLEMS
�
AT� LEAST�YOUkLL� BE�TAKING�A� LOT�O F�STRAIN�
OFF�YOUR�"MIGA�

*F�THE� BEEFIER�POWER�SUPPLY�
DOESNkT �WORK
� THEN�TRY�USING�THE�
THREE� HARDWARE�ADD�ONS�THAT�YOU�
HAVE� IN� VARIOUS�COMBINATIONS�� �
3OCTEC�AND� 4UPRA3".
� 3OCTEC�AND�
"CTION�3EPLAY
� 4UPRA3".� AND�"CTION�
3EPLAY�� *F�YOU�ENCOUNTER�PROBLEMS�
WITH�ONE�OF�THESE�COMBINATIONS
� THEN�
GET�THE�OFFENDING�ADD�ON�CHECKED�
OUT��$"

3(3+(-&�1$04(1$,$-32
.Y�INTEREST� IS� IN� A�
COMPUTER�TO �PUT�COLOUR�
TITLES�AND�GRAPHICS�ON�
TO �4�7)4�VIDEO��"T�THE�

MOMENT� *� USE�A�CHARACTER�GENERATOR�
TO �ADD� BLACK�AND�WHITE�TITLES�AND�MY�
##$�#�COMPUTER�TO �ADD�GRAPHS


AMLRGLSCB�ML�N?EC���

) 1&.-�!423(-&� \� ) 1&.-�!423(-&
!>PF@�� �#EGINNERSk�"LL�PURPOSE�4YMBOLIC� *NSTRUCTION�$ODE� IS� A�HIGH�LEVEL�

PROGRAMMING�LANGUAGE
� COMBINING�POWER�WITH�EASE�OF�USE�

"�� �A� COMPILED� LANGUAGE�DESIGNED�PRIMARILY�FOR�SYSTEMS�PROGRAMMING�� *T�WAS�
USED�TO�WRITE�MUCH�O F�THE�"MIGAkS�OPERATING�SYSTEM
� AND� IS�USED� IN� THE�
WRITING�OF�MANY�"MIGA�APPLICATIONS�

"LJMRDO>MEF@�CLKQP�� �A�$OMPUGRAPHIC�FONT�REPRESENTS�THE�SHAPE�O F�EACH�
CHARACTER�WITHIN� THE�FONT�AS�A�MATHEMATICAL�EQUATION�OF�THE�OUTLINE��
$ONSEQUENTLY
� AS�THE�MAGNITUDE�OF�THE�CHARACTER� IS�VARIED� IN� PRINTING
� NO�
INFORMATION� IS� LOST�AND�THE� RESULT�ALWAYS� LOOKS�SMOOTH�

(%%�� � INTERCHANGE�'ILE�'ORMAT� IS� A�MEANS�BY�WHICH�DATA�FROM�DIFFERENT�
GRAPHICS�OR�SOUND�SAMPLING�PROGRAMS� IS�SAVED� IN� A�COMPATIBLE�WAY�� *T�
ENABLES�DATA�TO �BE�EXCHANGED�BETWEEN� PROGRAMS�VERY�EASILY�

(+!,�� �*NTERLEAVED� #IT�.AP� IS�THE� *''�SUB�FORMAT�IN�WHICH�GRAPHICS� IMAGES�
ARE� STORED�

/24�� �1OWER�4UPPLY�6NIT�

1 ,�� �3ANDOM�"CCESS�.EMORY
� SO�CALLED�BECAUSE�ANY�PART�O F�IT�CAN�BE�
ACCESSED� IMMEDIATELY
� RATHER�THAN�HAVING�TO�SEARCH�THROUGH�FROM�THE�
START�O F�MEMORY�TO �THE�POINT�O F�INTEREST��3".� IS�USED�TO�HOLD� PROGRAMS�
WHILE�THEY�ARE�BEING�EXECUTED�AND�TEMPORARY�DATA��5HE�CONTENTS�OF�3".�
ARE� LOST�WHEN�THE�POWER� IS� SWITCHED�OFF�
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 � - CU � GKNPMTCB� SQCP�DPGCLBJW�K?LS?JQ
5HIS� PACK� ALSO� COMES� W ITH� +CKKGLEQ�� 	THE� ONLY� GAME� EVER� TO � GET� A� �����
RATING�
� 3FC � 2GKNQMLQ�� "?NR?GL� / J?LCR� AND� #CJSVC� /?GLR� �� THE� INCREDIBLE�
PAINT�AND� ANIMATION� PACKAGE� PLUS� MOUSE�AND� MODULATOR

HK�W���
���?HK��(;�O>KLBHG
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239�320:�
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FC�-CU������/JSQ�
!?QC�N?AI

LMU�AMKNJCRC�UGRF�RFC�J?RCQR������*GAIQR?PR�
AFGN�?LB�6MPI@CLAF������RFC� �����/JSQ��

5HE�#ASE�PACK�IS�THE�IDEAL�UPGRADE�MACHINE�FOR�THOSE�WANTING�
TO�UPGRADE�FROM�THEIR�PRESENT�"MIGA����

MLJW�]������

�1.,&�������086��86.2*66���

�27*57&.21*27��3+79&5*�4&(/
5HE�SAME�SPEC
�AS�THE�BASE�PACK�BUT�WITH�%ELUXE�1AINT��
�1LATINUM�8ORKS�
	THE�BEST� INTEGRATED� PACKAGE�AVAILABLE�FOR�THE�"MIGA

�)OME�"CCOUNTS
�
1UZZNIC
�&LF
�5OKI�PLUS�THE�LATEST�"MIGA�'ORMAT�5IPS�BOOK�	�����COMPATIBLE
�
AND�+OYSTICK

LMU�MLJW�]�������
MP� ]������

UGRF� ����2#(�AMJMSP�KMLGRMP��4*�2NCA�	
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3FC� ����#CJSVC�GQ�?L�SNP?RCB�TCPQGML�MD�RFC� ����/JSQ
\�INCORPORATING� THE� 1HOENIX�30.� SHARER�WITH� ���� CHIP� BECAUSE� SOME� OLDER�
*�SOFTWARE� WILL� NOT� RUN� ON� THE� NEW� "���� 1LUS�� 5HE�"���� %ELUXE� HAS� BEEN�
*�DEVELOPED�WITH�A�BUILT�IN�30.�SHARER�SO�YOU�CAN�CHOOSE�TO�RUN�EITHER�,ICKSTART�
>� ����OR������K?IGLE�GLAMKN?RG@GJGRW�NPM@JCKQ�?�RFGLE�MD�RFC�N?QR��5HE�
*�%ELUXE� ALSO� $OMES� COMPLETE� WITH� THE� $ARTOON� $LASSICS� SOFTWARE� PACK�

NMKX�_������
NQ�_�������DMP���,@�TCPQGML

3FC� K GE?� �����#CJSVC�GQ�?L�?BT?LACB�TCPQGML�
MD�RFC �QR?LB?PB� K GE?� �����/JSQ

INCORPORATING�THE�FAMOUS�1HOENIX�30.�SHARER�AND� ���� ,ICKSTART�30.�CHIP��"S�
WITH� THE� "���� %ELUXE
� THIS� ENABLES� YOU� TO� SWITCH� BETWEEN� THE� OLD� AND� NEW�
OPERATING�SYSTEM�TO�ACCOMMODATE�OLDER�SOFTWARE�THAT�CAN�ONLY� RUN� ON�THE� ����
OPERATING�SYSTEM�

NMKX�_�������DMP�@?QC�N?AI�TCPQGML�MP�
_�������DM P�RFC� �����QMDRU?PC�N?AI�TCPQGML

 AACQQ� (
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& 6 *6 $ " 3 % �

*

8E�STOCK�THE�BEST�NAME�IN�"����1LUS�3".�EXPANSIONS�5HESE�HIGH�QUALITY�3".�MODULES�WILL�TAKE�YOUR�
"����1LUS�UP�TO���.B� OF�CHIP�3".�WITHOUT�INVALIDATING�YOUR�WARRANTY


4LNMNSJ?RCB������������ NMKX�_�����
/MNSJ?RCB�RM���K�+���NMKX_������
/MNSJ?RCB�RM�(�,@����NMKX�_�����

#ECAUSE�SOME�OLDER�SOFTWARE�WILL�NOT�RUN�ON�THE�NEW������OPERATING�SYSTEM�1HOENIX�
HAVE�DESIGNED�A�HIGH�QUALITY�30.�SHARER��3ECOGNISED�AS�BEING�THE�BEST�ON�THE�MARKET
�
THIS�30N�SHARER�FEATURES�A�FLEXIBLE�RIBBON�CONNECTION�SO�THAT�IT�CAN�BE�POSITIONED�
ANYWHERE�WITHIN�YOUR�"����1LUS��*CW@M?PB�QUGRAF?@JC�QF?PCP�LMU�?T?GJ?@JC�

#ML �R� @C� DMMJCB� @W�AFC?N� JMU�OS?JGRW�?JRCPL?RGTCQ �
RM � /FMCLGV��RPC ? R�WMSP� K GE? �RM �RFC � @CQR��

MNV�NMKX�_������
NQ�_������ENQ�JDXAN@QC�RVHSBG@AKD�UDQRHNM�
*GAIQR?PR� ����MLJW�]������MP�*GAIQR?PR������MLJW�]�����
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"MKKMBMPC�#WL?KGA�3MR?J�5GQGML
$OMPLETE� WITH� 'SRAFGLQMLQ� $LAWAJMNCBG?��
+CKKGLEQ�AND�6CJAMKC�"#�BGQI��"#35�IS�A
POWERFUL�MEDIA�FOR�BOTH�ENTERTAINMENT�AND�EDUCA�
TION�� $APABLE� OF�HANDLING�UP� TO� ���� .B� OF�DATA
�
WHOLE� ENCYCLOPEDIAS� CAN� BE� STORED� ON� JUST� ONE�
COMPACT�DISC��5HE���.0�IS�ALSO�A�HIGH�QUALITY�AUDIO�
$%�PLAYER��8E�ALSO�STOCK�A�LARGE�RANGE�OF���.0�
SOFTWARE�ALL�AT�DISCOUNT�PRICES

LMU�MLJW�]������
4*�2NCA�

*<N�"#�1MK�DMP�RFC� KGE?� ���
3FC�?BB
ML�RF?R�CTCPW�MLC�F?Q�@CCL�U?GRGLE�DMP��3FGQ�FGEF�OS?JGRW�"#� 1 P �
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$DDCARGTCJW�RP?LQDMPKQ�WMSP���.0�GLRM�
?L� KGE?�QM�WMS�A?L�ECR�CTCL�KMPC�MSR�
MD���.0��8 ITH�THE�AID�OF�A�STANDARD������DISC�
DRIVE�THE���.0�WILL�TAKE�MOST�OF�THE�NORMAL�
"MIGA� SOFTWARE� FROM� WORD� PROCESSING� TO�
ENTERTAINMENT� ? J Y � � � $ � 2 2
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COMPLETE�WITH���JOY�
STICK� PORTS
� THIS� IS� A�
MUST�FOR�$%57�OWN�
ERS
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5AKE�THE�HEADACHE�OU T�O F�BUYING�A�COMPUTER�W ITH� OUR�EVER�
POPULAR� #,-.��") #�� �/?AI��"LL� THE� ESSENTIALS� REQUIRED�
FO R�THE�FIRS T�TIME�BUYER�� *DEAL� FO R�ANY�"MIGA�AND�GREAT�VALUE�
TOO�
"MKNPGQCQ�
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3EPLACING�THE�FAMOUS� -$��
� THE� -$��� IS�FESTER�

*�AT� ���CPS� DRAFT� AND� ��� CPS� /-2�� *T�S� ALSO� QUI��
*�ETER�� 5HE� FRONT� PANEL� NOW� HAS� PUSH� BUTTON�
*�OPERATION� REPLACING� THE� OLD� -$���� MEMBRANE�
��PANEL��0 THER�SPEC� IS� SIMILAR�TO � -$����

LMU�MLJW�]��������

2R?P�+"���
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+?LBQA?NC�NPGLRGLE
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��&�"MJMSP
3FC�AFMGAC�MD�K?LW�NPMDCQQGML?J�MPE?LGQ?RGMLQ��RFGQ�NPGLRCP�
AMKCQ� UGRF� MLC� WC?P� ML
QGRC� K?GLRCL?LAC�� ���� ANQ
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"L ILR O

6NBEATABLE�VALUE�COLOUR�PRINTER�� �� RESIDENT�FONTS
�
����CPS� DRAFT�AND���� CPS� IN�/-2�� )IGHLY� RECOM�
MENDED�� 5HIS� PRINTER� IS� ALSO� AVAILABLE� IN� A� WIDE�
CARRIAGE�	 ����COLUMN
�VERSION

MLJW�]�����������AMJ	�
MP�]������������AMJ	

3FC�-CU�
"GRGXCL� ���

"�REPLACEMENT�FOR�THE�FAMOUS� ���%
�THE�����NOW�
COMES� WITH� THE� OPTION� TO� UPGRADE� TO� A� HIGH�
RESOLUTION� COLOUR� PRINTER�� *F� YOU� WANT� ��� PIN�
QUALITY
�YOU�WANT�TO�PRINT�IN�COLOUR�IF�NECESSARY�AND�
YOU�DON�T�WANT�TO�SPEND�A�FORTUNE
�THE�NEW�����IS�
AN�IDEAL�SOLUTION��6SING�THE�SAME�TECHNOLOGY�AS�THE�
4WIFT� ��
� THE� ���� IS� BASICALLY� A� CUT� DOWN� VER�
SION������CPI�DRAFT�AND����CPI� LETTER�QUALITY�WITH���
BUILT�IN�FONTS�

MLJW�]������� �KMLM	�
MP�]��������AMJMSP	
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MLJW�]�����������AMJ	�
MP�]������������AMJ	
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GQ� ?JKMQR�?Q�EMMB� ?Q� ?L� CVNCLQGTC� J?QCP� NPGLRCP�WCR�
AMQRQ� JCQQ�RF?L�K?LW����NGL�NPGLRCPQ��/MPR?@JC�GL�QGXC��
TCPW�OSGCR��?LB�D?QRCP�RF?L�KMQR�BMR�K?RPGV�NPGLRCPQ�
?R� ����CPS�IN� -2 ��/PGLRCP�A?@JC� GLAJSBCB

MLJW�]������
 SRM�QFCCRDCCBCP�]�����
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UGRF� ?� FU LL� �� �MON TH � REP LACEM EN T� GUARANTEE��
3FGQ�KSQR� @C� RFC�@CQR�T?JSC� KCBGSK� PCQ��KMLGRMP�ML�
RFC�K?PICR��"M IGA �CABLE�INCLUDED��5 I L T �AND�SWIVEL�
S TAND �O N LY �] � � �� � �WHEN �PURCHASED �W ITH �TH IS �
M O N ITO R � � $ O VE R�O N LY �]� �� �
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"MJMSP�KMLGRMP
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&MJBQR?P� PCKMRC� AMLRPMJ� 35�KMLGRMP� QSNCPGMP
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CONSIDER�ANOTHER��.B�O F�MEMORY�

*kVE� SEEN�THE�#+�L0EX�	HIGHLY�
RECOMMENDED
�SELLING�FOR�UNDER�
_��� �AT�SHOWS
�AND�AS�YOU� LIVE�
QUITE�CLOSE� IT�MIGHT�BE�WORTH�A�TRIP�
TO �THE�"MIGA�4HOPPER�4HOW�AT�
8EMBLEY�ON� .AY��������$1
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5HERE� IS� NO� REASON�WHY�AN�"MIGA�
����AND� A� LOW�COST�GENLOCK�SHOULD�
NOT�SERVE�YOUR�NEEDS�� �SO� LONG�AS�
PFL�ARE�HAPPY�WITH� THE� RESULTS�
8HILST�THE�"MIGA� ����� 	AND� ����
�
ARE� STILL� SEEN� AS�THE�MID�RANGE�
MACHINES�WITH� MOST�POTENTIAL� FOR�
EXPANSION
� THERE�ARE�NOW�MANY�ADD�
ONS�FOR�THE�"MIGA�����WHICH�WILL�
BRING� IT� UP�TO�A� HIGH� LEVEL�� 5HE�MAIN�
PROBLEMS�WITH� THE�"����ARE� AN�
OVERALL� SHORTAGE�OF�SPACE�FOR�
EXPANSION� AND�THE� LACK�OF�A�VIDEO�
SLOT�

)OWEVER
� *�WOULD� SUGGEST�A�
COMPROMISE�CONSISTING�OF�THE�
CHEAPER�"MIGA���� �1LUS�AND� A�MORE�
EXPENSIVE�GENLOCK��8ITH�THE�"MIGA�
����1LUS�YOU�LL� GET�THE� BENEFITS� OF�
THE� NEW�OPERATING�SYSTEM
� THOUGH�
YOU�SHOULD� SERIOUSLY�CONSIDER�ADDING�
AN�EXTERNAL� HARD�DRIVE�WITH�AT� LEAST�
�.B�OF�3".�EXPANSION�MEMORY�ON�
BOARD� AND� POSSIBLY�A� SECOND�DISK�
DRIVE�� :OU�LL� NEED�THE�3".�TO�MAKE�
THE�MOST�OF�THE�GRAPHICS�CAPABILITY�OF�
THE�"MIGA�AND�THE� HARD� DISK�WILL� BOTH�
INCREASE�YOUR� LOADING�AND�SAVING�
SPEEDS�AND� HELP� KEEP�YOUR�SYSTEM�
TIDY��"�SECOND�DISK�DRIVE� IS� NOT�
ABSOLUTELY�NECESSARY�BUT�WILL� BE�VERY�
USEFUL�WHEN� COPYING�DISKS� AND�
MAKING�BACKUPS�

:OU�MAY�ALSO�WANT�TO�BUY�A�
DEDICATED�MONITOR
� AND� HERE� *�WOULD�
RECOMMEND�GOING�FOR�AN� 3(#� 	4$"35�
CONNECTOR
�MODEL
� AS�THIS�WILL� PROVIDE�
SUPERIOR�QUALITY�TO � AN�ORDINARY�
COMPOSITE�VIDEO�MONITOR�� 4OMETHING�
ALONG�THE� LINES�OF�THE�$OMMODORE�
�����OR�1HILIPS������OR�57�.ONITOR�
MODELS�WITH� 4$"35�SOCKET�WILL� BE�
SUITABLE�

:OUR�OTHER�MAJOR�HARDWARE�
PURCHASE� IS�GOING�TO�BE�A�GENLOCK�FOR
4�7)4�USE��5HESE�ARENkT �PARTICULARLY�
CHEAP
� BUT�YOU�LL� NEED�ONE�TO�GET�THE�
BEST�OUT�OF�YOUR�VIDEO� SET�UP��0NE�
THA T� *� CAN� RECOMMEND� IS�THE�
&LECTRONIC� %ESIGN�:�$�(ENLOCK�
	AROUND�_����FROM�(ENLOCK�-TD� e �
�����������

� THOUGH�YOU�SHOULD�
OBVIOUSLY�SHOP�AROUND��"�SCAN�
THROUGH� MAGAZINES� SUCH� AS��D@>8�
-?FGG<I�AND�1?8K�0@;<F�SHOULD�GIVE

YOU�SOME� IDEAS�
:OUkLL� ALSO�BE�NEEDING�SOME�

SOFTWARE��"�PAINT�AND�ANIMATION�
PROGRAM�SUCH� AS��<CLO<�*8@EK�###
� OR�
THE�MORE� RECENT��<CLO<�*8@EK�#0
�WILL�
FULFILL� MOST�OF�YOUR�GRAPHICS�AND�
ANIMATION� NEEDS
� THOUGH�YOUkLL� ALSO�
NEED�TO�BUY�SOME�DISKS�OF�TYPEFACES�
TO�SUPPLEMENT�THOSE�WHICH�COME�
WITH�YOUR�"MIGA��5HERE� IS�A�GREAT�
CHOICE�AVAILABLE�NOWADAYS��:OU�MAY�
ALSO�WANT�TO �GET�HOLD�OF�A�DEDICATED�
TITLING �PACKAGE�� �THERE�ARE�A�GOOD�
NUMBER�NOW�AVAILABLE� RANGING�FROM�
THE�APPALLING�TO�THE� SUPERB��
6NFORTUNATELY�THE�PRICE�DOESNkT �
ALWAYS� REFLECT�THE�QUALITY�� :OU�MIGHT�
CONSIDER���-�	FROM�"LTERNATIVE� *MAGE�
b������������
�FOR�A� LOW�COST�
SCROLLER
� OR�SOMETHING�MORE�
UPMARKET�ALONG�THE� LINES�OF�-:8C8�
��� �OR�EVEN� �IF8;:8JK�.@KC<I���� !1
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##$� #ASIC� IS
� IN� MANY�WAYS
� UNUSUAL�
IN� THAT� IT�PROVIDED�MORE�THAN�ONE�CO�
ORDINATE� SYSTEM� INCLUDING�A�
SCREEN�CENTRED� $ARTESIAN�GRID�� .OST�
#ASICS
� AND�THAT� INCLUDES�THOSE�
AVAILABLE�ON� THE�"MIGA
� DO� NOT�
PROVIDE�THESE�FACILITIES�BUT�THEY�ARE�
VERY�EASY�TO� IMPLEMENT�YOURSELF��5O�
PLOT�THE�ORIGIN� OF�A�SCREEN�CENTRED�
$ARTESIAN� SYSTEM�YOU� NEED�TO�
IDENTIFY�THE� POINT�HALF�WAY�ALONG�AND�
HALF�WAY�DOWN�THE�SCREEN�

*F�YOUR�HORIZONTAL� AND�VERTICAL�
SCREEN� RESOLUTIONS�ARE�HRES�AND�VRES�
RESPECTIVELY�THEN�THE�ORIGIN
� THE� POINT�
WHICH�YOU�WILL� BE� REGARDING�AS� 	�
�

�
THE�CENTRE�SPOT
�WILL� BE� IDENTIFIED�BY�
THE� REAL� CO�ORDINATES�X�����VRES�AND�
Y�����HRES�

5O�TRANSLATE�THE�X�COMPONENT�OF�
AN� 	X
Y
� PAIR�ON�YOUR�HYPOTHETICAL�
SCREEN�CENTRED�$ARTESIAN�GRID�YOU�
ADD�THE�VALUE�O F�THE�X�COMPONENT�TO�
THAT�OF�THE�ORIGIN�JUS T�MENTIONED�

V�� ���GPDQ�V�
REAL� $ARTESIAN

'OR�THE�Y�COMPONENT�YOU� NEED�TO�
REVERSE�THE�SCALE�USING�

W�TPDQ�W�
REAL� $ARTESIAN

AND�THEN� SUBTRACT�THE�VALUE�OF�THE�
ORIGINkS�Y�COMPONENT� LIKE�THIS�

W�TPDQ�W�� ���TPDQ�
REAL� $ARTESIAN

#Y�COLLECTING�THE�VRES�TERMS�TH IS �CAN�
BE� REARRANGED�AS� FOLLOWS�

W�� ���TPDQ�W�
REAL� $ARTESIAN

*N� SHORT
� TH IS�MEANS�THAT�AS� LONG�AS�
THE�VERTICAL� AND�HORIZONTAL� SCREEN�
RESOLUTIONS�ARE�KNOWN�YOU� CAN�WORK�
WITH�SCREEN�CENTRED� 	X
Y
�$ARTESIAN�
CO�ORDINATES�AND�THEN� USE�THESE�
EQUATIONS�TO �TRANSLATE�YOUR�X�AND�Y�
VALUES�BEFORE�THEY�ARE�ACTUALLY�USED�
IN� THE�"MIGA�GRAPHICS�CALLS�

"N�EASY�WAY�TO�DO�TH IS� IS�TO�
CREATE�USER�DEFINED�FUNCTIONS� LIKE�
THIS�

%&'�'/VPD@K	V
����GPDQ�V�
%&'�'/WPD@K	W
� ����TPDQ�W

8ITH� #ASIC�YOU� ARE�STUCK�WITH�
WHATEVER�GRAPHICS�DUMP�FACILITIES�THE�
INTERPRETER�COMPILER�PROVIDES�� �
WRITING�YOUR�OWN� ROUTINES�TO�SAVE�
GENERATED� SCREEN�DATA�AS�AN� *''�FILE�
IS� NOT�REALLY�A�FEASIBLE�OPTION�

�<CLO<�'LJ@:�PROVIDES�NO� INBUILT�
FACILITIES� FOR�SAVING� ITS�GRAPHICS�AND�
ABOUT�THE�ONLY�THING�*� CAN�SUGGEST� IS�
THA T�YOU�TRY�USING�!I899@K�OR�SOME�
SIM ILAR�SCREEN�STEALER�PROGRAM
� READ�
THE� RESULTING� *''�FILE� INTO��*8@EK
� AND�
THEN�SAVE�THE� PORTION�YOU�WANT�AS� AN�
*''�BRUSH� READY�FOR� INCLUSION� INTO�YOUR�
%51�PACKAGE��5O�BE�HONEST� IT� IS�
YEARS� SINCE� *kVE�SEEN�THE��<CLO<�
'LJ@:��FEJKIL:K@FE�-<K�PACKAGE�BUT�
AS�FAR�AS� *� REMEMBER
� ALTHOUGH� IT�HAD�
VERY� LIMITED�.*%*� CAPABILITIES
� IT�WAS�
NOT�PARTICULARLY�PRONE�TO�CRASHING��
8ITHOUT�MORE�DETAILS� IT� IS� DIFFICULT�TO�
SUGGEST�A� CAUSE�BUT
� TO�BE�HONEST
� *�
WOULD� BE�SURPRISED� IF�IT�WAS�DUE�TO�
INSUFFICIENT�MEMORY��*�)
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*kM� AFRAID�THE�UPGRADE�YOU� REFER�TO�
NEVER�ACTUALLY�MADE� IT�ONTO�THE�
MARKET�

5HE�1%�SUPPLIER� IN�QUESTION�WAS�
ACTUALLY�(EORGE�5HOMPSON� 4ERVICES�
WHICH�WAS�THEN� BASED� IN� %ARKEST�
"RRAN� 	A�SMALL� ISLAND�OFF�THE�COAST�OF�
THE�MAINLAND
�� 6NFORTUNATELY�THE�
CHAP�THA T�USED�TO� RUN�(54
�5ONY�
5HOMPSON
� HAS�EMIGRATED�TO�THE�
GOOD�OLD� 64�OF�"
� LEAVING�(54� IN�
SOMEONE�E LSE kS�HANDS��"S�A� RESULT
�
THE� UPGRADE�HAS�DISSOLVED� INTO�
VAPOURWARE��$"
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$OMPUGRAPHIC�FONTS�AND� BITMAP�
GRAPHICS�TAKE� UP�AN� AWFUL� LOT�OF�
MEMORY�WHEN� PRINTING�AT�HIGH�
RESOLUTIONS��5HE�MISSING�GRAPHICS�
PROBLEM�WITH� 1AGE4TREAM� IS� ALMOST�
CERTAINLY�DOWN�TO�SHORTAGE�OF�
MEMORY��5RY�PRINTING�THE� SAME�
DOCUMENT�OUT�AT�A� LOWER�RESOLUTION�� �
SAY�����BY�����DOTS�PER� INCH�� �AND�
SEE� IF�THE�PROBLEM�GOES�AWAY�� *F� IT�
DOES
�YOU� NEED�MORE�MEMORY�TO�
PRINT�THE�DOCUMENT�AT�����BY�����
DOTS� PER� INCH�

*� SEE�FROM�YOUR�QUERY�FORM�THAT�
YOU�VE�GOT� ���.B�OF�MEMORY�� *�
RECOMMEND�AT� LEAST�ANOTHER����.B�

5HE�4TAR� -$�������WORKS� FINE�
WITH�THE� &PSON2� AND� /EC@1INWRITER�
DRIVERS
� BUT�THESE� ARE�OLD� AND� VERY�
SLOW��5HERE�S� A�DRIVER�CALLED�
&PSON21*US�ON� +AMDISK���WHICH� IS�
	THE�AUTHOR�SAYS
�� 
���� PER�CENT�
QUICKER�THAN� &PSON2
� PLUS� IT�
SUPPORTS�THE�����BY�����DOTS� PER�
INCH� RESOLUTION
�WHICH� &PSON2�
DOESN�T��:OU�CAN�GET�+AMDISK���FROM�
&LJK��D@>8�)FEK?CP�b��������������
$1
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"BOUT�THE�BEST�"MIGA�$"%� PACKAGE�
AVAILABLE� IS�4��� �FROM�$OMPUTECH�
	A ������������
��4��� �IS� AVAILABLE�
IN�TWO�FORMS�� �4��� � <J@>E<I�AND�4��
�� �,IF=<JJ@FE8C�� 4��� �,IF�IS�
PERHAPS� A� LITTLE�BEYOND�YOUR�NEEDS
�
BUT� *kM� SURE�YOU�LL� FIND�4��� �
 <J@>E<I�MORE�THAN� SATISFACTORY�� *T�
COSTS�_�����$"

) 1&.-�!423(-&� \� ) 1&.-�!423(-&
 PPBJ?IBO�� �A�PROGRAM�WHICH�CONVERTS�AN�ASSEMBLY�LANGUAGE�PROGRAM�

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

">OQBPF>K�@L�LOAFK>QBP�� �A�SYSTEM�F=�MAPPING�SPACE�DEVISED�BY�THE�'RENCH�
MATHEMATICIAN� AND� PHIIOSPHER�3ENE�%ESCARTES��0NE�AXIS�[STRAIGHT�LINE
� IS�
NEEDED�FOR�EACH�DIMENSION�O F�SPACE�TO�BE�MEASURED
� AND�ALL� AXES�MUST�
BE�AT� RIGHT�ANGLES�TO�EACH�OTHER��5HE�POSITION�OF�ANY�POINT� IN�SPACE�CAN�
THEN� BE�DEFINED�BY� ITS�DISTANCE�ALONG�EACH� OF�THESE� AXES� FROM�THE�ORIGIN�
	THE�POINT�WHERE�ALL� THE�AXES�MEET
�

#3/�� �%ESKTOP�1UBLISHING
� THE�PROCESS�OF�PRODUCING�DOCUMENTS�FOR�PRINT�ON� A�
MICRO�COMPUTER�

+F?O>OV�� �THE�"MIGA�HAS�MANY�SPECIAL�FEATURES
� AND� PROGRAMS�ARE�ALREADY�
PRESENT� IN�THE�OPERATING�SYSTEM�TO �MAKE�USE�O F�THESE�FEATURES��5HESE�
PROGRAMS
�OR�LIBRARY�FUNCTIONS
�MAY�	AND�SHOUID
�BE�USED�BY�APPLICATIONS�
PROGRAMS
�OBVIATING�THE�NEED�FOR�EACH�PROGRAMMER�TO �WRITE�A�SIM ILAR�SET�
O F�ROUTINES�
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8ITHOUT�KNOWING�WHAT� PROGRAM�YOU�
ARE�TALKING�ABOUT� IT� IS� IMPOSSIBLE�TO�
GIVE�YOU� A�DETAILED� ANSWER�ALTHOUGH� *�
THINK� *� CAN� SAFELY�SAY�THAT�ANYTHING�
WHICH� IS� HAPPENING�WILL� BE�DUE�TO�A�
FLAW� IN� THE�MEMORY�ALLOCATION� AND�
DEALLOCATION� ROUTINES�OF�THE� PROGRAM�
CONCERNED� AND�NOT�TO� BUGS� IN� THE�
"MIGAkS�OPERATING�SYSTEM�

5HE�MEMORY�DOESNkT �ACTUALLY� jGOk�
ANYWHERE�� *T� IS�SIMPLY�THAT�YOUR�
PROGRAM� ASKS�THE�SYSTEM�FOR�SOME�
MEMORY�	THE� &XEC�SYSTEM�MAINTAINS�
LISTS� OF�MEMORY�THAT� IS� NOT� IN� USE
�
BUT�DOES�NOT�FREE� IT� 	RETURN� IT
� TO �THE�
SYSTEM� AFTER�USE��"NY�MEMORY�THAT� IS�
j LOSTk� IS� STILL� THERE�BUT�&XEC�CANNOT�RE�
ALLOCATE� IT�BECAUSE� IT�THINKS� IT� IS�STILL�
REQUIRED� BY�THE�PROGRAM�WHICH�
ORIGINALLY�ASKED�FOR� IT�� *�)
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� *F�YOU�ONLY� INTEND� PROGRAMMING�
GAMES
� THEN� *kD� RECOMMEND�THREE�
BOOKS�� �"BACUSk��D@>8��JJ<D9CP�
(8E>L8><�,IF>I8DD@E>�	WHICH�WILL�
TEACH�YOU� HOW�TO� PROGRAM� IN� ������
ASSEMBLY� LANGUAGE

�"BACUSk��D@>8�
/PJK<D�,IF>I8DD<I�J�#L@;<�	WHICH�
WILL� TEACH� YOU�THE�BASICS�OF

PROGRAMMING�THE�"MIGA�HARDWARE� IN�
������ASSEMBLY� LANGUAGE
�AND�THE�
�D@>8�$8I;N8I<�.<=<I<E:<�)8EL8C�
FROM�"DDISON�8ESLEY��5HESE�ARE�THE�
ONLY�THREE�BOOKS�WHICH� *� BOUGHT�AND�
THEY�CERTAINLY�TAUGHT�ME�EVERYTHING� *�
NEEDED�TO�KNOW�

0NE�THING�THAT�YOU� SHOULD�KNOW�
BEFORE�YOU�GET�STUCK� INTO�THE�"MIGA�
IS� THAT�THERE� ARE�BASICALLY�TWO�WAYS�
O F�PROGRAMMING� IT�� �THROUGH�THE�
"MIGA�OPERATING�SYSTEM� ROUTINES�OR�
BY�HITTING�THE�"MIGA�HARDWARE�
DIRECTLY�� *F�YOU�RE� INTENDING�TO�WRITE�
FAST�ARCADE�GAMES
� THEN�FORGET�THE�
"MIGA�OPERATING�SYSTEM�AND� HIT�THE�
HARDWARE�DIRECTLY�� /OT�ONLY�WILL�YOUR�
PROGRAMS�BE�FASTER
� BUT�PROGRAMMING�
THE�HARDWARE� IS�CONSIDERABLY�EASIER�
THAN� PROGRAMMING�THE�04�
B
� *� THINK�YOUkLL� PROBABLY�FIND� THAT�THE�
MOUSE�WILL� DO�THE�JOB�PERFECTLY�WELL��
.Y�GUESS� IS�THAT�THE�ONLY�REASON�WHY�
YOU� DON�T�THINK�THE�MOUSE�WILL� BE� UP�
TO �THE�JOB� IS� BECAUSE�YOUkRE�NOT�USED�
TO� USING�ONE
� BUT�BUY�YOURSELF�AN�
"MIGA� AND� *�M�QUITE� SURE�YOUkLL�
CHANGE�YOUR�VIEW�� *F�YOU� DO� STILL� NEED�
A�TABLET�THOUGH
� *kD� RECOMMEND�THE�
(ENITIZER�
C
� 'OR�WRITING�CODE
� YOUkLL� NEED�ONLY�
ONE� PACKAGE�� � <MG8:���FROM� )I4OFT��
5HIS� IS� A�VERY�POWERFUL� ������
ASSEMBLER�DEBUGGING�SYSTEM�THAT� IS�
AVAILABLE�FOR�_�� ��� �FROM�)I4OFT�b�
������������ 	0R�CHECK�OUT�OUR�
READER�OFFER�ON� PAGE� ���
�WHERE�YOU�
CAN�GET� IT�FOR�THE� REDUCED� PRICE�OF�
_�����
��7IRTUALLY�ALL�GAMES�ARE�
WRITTEN� IN� ASSEMBLER�	USUALLY�USING�
 <MG8:C��SIMPLY�BECAUSE�OF�ITS� RAW�
SPEED�

'OR�PRODUCING�THE�GRAPHICS�FOR�
YOUR�GAMES
� ONCE�AGAIN� A�SINGLE�
PACKAGE�WILL� DO�THE�JOB�PERFECTLY��
8HAT�YOU� NEED� IS� <CLO<�,8@EK��
7ERSION� *7� IS�THE� LATEST�RELEASE
� BUT�
YOUk LL� FIND� THAT� ,8@EK�%%%�WILL� DO�THE�
JOB�JU S T�AS�WELL� 	NOT�ONLY�THAT
� BUT� IT�
COMES�FREE�WITH� THE�"����
��  ,8@EK�
IS� AVAILABLE� FROM� &LECTRONIC�"RTS�b�
������������

'OR�MUSIC�AND� SOUND�EFFECTS
�
YOUkRE�GOING�TO� NEED�TWO� PACKAGES��
5HE�FIRS T� IS� A�4OUND�5RACKER�SUCH� AS�
,IF0I8:B<I��5HESE�VERY�SIMPLE�TO �USE�
UTILITIES�WILL� ALLOW�YOU�TO�PRODUCE�
MUSIC�FOR�YOUR�GAMES��5HE�BEST�NEWS�
OF�ALL� THOUGH� IS�THA T�VIRTUALLY�ALL�
4OUND�5RACKER�UTILITIES�ARE�1%
� SO� IT�S �
UNLIKELY�TO �COST�YOU�MORE�THAN�_� �TO�
OBTAIN� A�DECENT�ONE�� 5HEREkS�
ABSOLUTELY� LOADS�OF�4OUND�5RACKER�
UTILITIES�AVAILABLE
� BUT� *kD�ADVISE�YOU�
TO�GO�FOR�,IF0I8:B<I�

8HAT�S�MORE
� MOST�4OUND�
5RACKER�CLONES�COME�WITH� FULL�
SOURCE�
CODE� IN� ASSEMBLY� LANGUAGE�TO�ALLOW�
YOU�TO� INCORPORATE� THE� jMODULESk�
	TUNES
�THAT�YOU�CREATE� INTO�YOUR�
GAMES�WITH�A�MINIMAL� AMOUNT�OF�
HASSLE�

-ASTLY
� YOUkRE�GOING�TO� NEED� A
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+"3(0/� #645*/(� n� +"3(0/� #645*/(
"GNUS�CHIP�� �5HE�CUSTOM�CHIP�DEDICATED�TO�GRAPHICS��5HE�FIRS T�THREE�VERSIONS�

� �����
� AND�THE����� �AND������'AT�"GNUS�� �CAN�ACCESS����.B�O F�$HIP�
3".��"� LATER�VERSION
� ����A
� CAN�ACCESS� �.B��WHILE�THE�ONES�USED� IN�
"����1LUSES�AND�"�����CAN�ACCESS��.B�

# LITTE R�� �PART�O F�THE�"GNUS�CHIP�WHICH�CAN�MOVE�AND�ALTER�AREAS�OF�MEMORY�
	SPECIFICALLY�GRAPHICS�MEMORY
�AT�VERY�HIGH� SPEED
�W ITHOUT�INTERVENTION�
FROM�THE�CENTRAL� PROCESSOR�� *T� IS�USED�EXTENSIVELY�FO R�ANIMATION�

-OGO�� �A�PROGRAM� LANGUAGE�DESIGNED�FOR�EDUCATIONAL� PURPOSES�� *T� IS
ESPECIALLY�SUITED� TO�THE�DRAWING�OF�GEOMETRICAL� SHAPES�� 4OME�VERSIONS�
ARE�USED� IN� CONJUNCTION�WITH� ROBOT� �TURTLES ��

4AMPLE�� �"�DIGITAL� � �COMPUTERISED�� �REPRESENTATION�OF�A�SOUND��"�SAMPLE�CAN�
BE�SENT�THROUGH�A�DIGITAL� TO �ANALOGUE�CONVERTER�	THE�"MIGA�HAS�FOUR�OF�
THESE
�AND�BE�HEARD�AS�SOUND��$HANGING�THE�SPEED�AT�WHICH� THE�SAMPLE�
IS� PLAYED�BACK�CHANGES�THE�FREQUENCY�	OR�PITCH
�O F�THE�SOUND�

4PRITE�� �A�GRAPHICAL� SHAPE
�MOVED�AS�A�WHOLE�AROUND�THE�SCREEN��5HE
8ORKBENCH� POINTER� IS� AN�EXAMPLE�� 4OME�SPRITES�ARE�MANIPULATED�BY�THE�
"MIGA�S�BLITTER
� MEANING�THAT�THEY�CAN�MOVE�VERY�SMOOTHLY�

CONTINUED�FROM�PAGE���

SOUND� SAMPLER�SUCH� AS�
4TEREO.ASTER�	AVAILABLE� FOR�_�� ��� �
FROM� .ICRO%EAL� d�����������
�� "�
SOUND�SAMPLER�WILL� ALLOW�YOU�TO�
iGRABj� SOUNDS�FROM� REAL� LIFE�
	EXPLOSIONS
� GUN�FIRE
� SPEECH� AND�SO�
ON
�� %ONjT �WORRY�� USING�SAMPLES�ON�
THE�"MIGA� IS�ABSOLUTE�CHILDjS�PLAY�
SIMPLY�BECAUSE�THE�"MIGAjS� SOUND�
HARDWARE� IS�SAMPLE�BASED�ANYWAY

D
� 5HERE�ARE� RUMOURS� THAT�
$OMMODORE�WILL� DROP�THE�"�����AND�
THE� #����
� BUT� *� PERSONALLY�FEEL� THAT�
WHAT�THE�COMPANY�WILL� ACTUALLY�DO� IS�
UPGRADE�THE�SPECIFICATION�OF�BOTH�� *N�
THE�CASE�OF�THE�"����
� TH IS�WILL�
PROBABLY�TAKE�THE�FORM�OF�A�DOUBLING�
OF�THE�AVAILABLE� 3".�WITH�ALL� THIS�
3".� PUT�OVER�TO�$HIP� 	GIVING��.B�OF�
$HIP� 3".
�� *T�WILL� ALSO�UNDOUBTEDLY�
COME�FITTED�WITH� BOTH� THE�ENHANCED�
CHIP� SET�AND�"MIGA%04�����

*N�THE� CASE�OF�THE� #����
� *jVE�
HEARD� RUMOURS�THAT�$OMMODORE�
PLANS�TO � REDESIGN�THE�MACHINE�TO�
BRING� IT�MORE� IN� LINE�WITH�THE�"������
/O�SPECIFICATION�TYPE�DETAILS� 	OR�THE�
MACHINEjS� EXISTENCE�
�HAVE�BEEN�
OFFICIALLY�ANNOUNCED
� BUT� IT�WOULDNjT�
SURPRISE�ME� IF�THE� NEW������
MACHINE� CAME�WITH� �.B�OF�3".�
	ONCE�AGAIN
� ALL� O F�IT�$HIP�3".
�AND�
WAS�FITTED� AS�STANDARD�WITH� A�HARD�
DISK�AND�������PROCESSOR� INSIDE�AN�
"�����LIKE�CASE��5HESE�ARE�STILL� ONLY�
RUMOURS�OF�COURSE
� BUT� *�D�BE�VERY�
SURPRISED� IF�$OMMODORE�DIDNjT �COME�
UP�WITH� A�MACHINE�ALONG�THESE� LINES�

$HOOSING�BETWEEN�THE�"����1LUS�
AND�THE�CURRENT�"����� IS� REALLY�A�
MATTER�O F�TASTE�� :OU�DONjT � REALLY�NEED�
8ORKBENCH� ���� IF�YOU�RE�
PROGRAMMING�GAMES
� SO�THE�1LUSj�
ENHANCED�OPERATING�SYSTEM� ISNjT �
REALLY�THAT�TEMPTING�

%ESPITE�THE�FACT�THA T� IT� IS�STILL�
����BASED
� THE�"����� IS� A�MORE�
EXPANDABLE�AND�TID IER�SYSTEM�THAT�
COMES� AS� STANDARD�WITH� A�
DETACHABLE� KEYBOARD
� SO�YOUj LL�
PROBABLY�FIND� IT�A�MORE�COMFORTABLE�
MACHINE�TO �WORK�WITH�� &VEN� IF�
$OMMODORE�DOESNjT �UPGRADE�THE�
"�����TO� RUN�8ORKBENCH� ���
� A�����
&NHANCER�PACK�	FOR�ABOUT�_��
�WILL�
BE� RELEASED�WHICH�WILL� ENABLES�YOU�TO�
FIT�THE� UPGRADE�YOURSELF
� SO�YOU�DONjT �
HAVE�TO�WORRY�ABOUT�THE�MACHINE�
BECOMING�OBSOLETE�� !�

#$2*)$3�".+.41�#1(5$1
*� ENJOYED�YOUR�ARTICLE�
ON�PRINTERS� IN�THE�
.ARCH������ ISSUE��
:OU�MENTIONED�THAT�

YOU�HAVE�A�COLLECTION�OF�"MIGA�
PRINTER�DRIVERS��%O�YOU�HAVE�ONE�FOR�
THE�)EWLETT�1ACKARD�%ESK+ET����$ 

%AVID�4PENCE�
#ELFAST�

/� *RELAND

:ES�� 4END�_� �TO�+UST�"MIGA�.ONTHLY


���(REATFIELDS�%RIVE
� 6XBRIDGE�6#��
�2/�AND� ASK�FOR�+AMDISK����!-

!433$1�(2� ++�,(-$
*� ENJOY�PROGRAMMING�
BOTH�DIRECT�TO�THE�
HARDWARE�AND�BY�
USING�THE�

OPERATING�SYSTEM�ROUTINES�AND�HAVE�
SOME�QUESTIONS��'IRSTLY
� HOW�DO�*�
GET�EXCLUSIVE�USE�OF�THE�BLITTER�
WHEN�RUNNING�UNDER�*NTUITION��
4ECONDLY
� *jVE�NOTICED�THAT�
PROGRAMS� LIKE�� ' 3;@ F�PUT�A� i8AITj�
SPRITE� IN�PLACE�OF�ITS�NORMAL�POINTER
� �HOW�IS�IT�DONE �-ASTLY
�WHEN�
PROGRAMMING�DIRECT�TO�THE�HARDWARE�
CAN� *
�FOR�EXAMPLE
� USE�THE�MATHS�
LIBRARIES�FOR��%�ROTATION 

%AN�4HEPPERD�
/ORWICH�
/ORFOLK

5HERE� IS�A�PAIR�OF�GRAPHICS� ROUTINES�� �
CALLED�0WN#LITTER2�AND�
%IS0WN#LITTER2�� �WHICH�CAN� BE�USED�
TO� STEAL� THE�BLITTER�FROM
� AND� RETURN�
THE�BLITTER�TO
� THE�OPERATING�SYSTEM��
5HIS� USAGE� IS�DOCUMENTED� IN�THE�
30.�,ERNEL�.ANUALS�BUT�YOU� NEED�TO�
REMEMBER�THAT�ON� THE�FEW�OCCASIONS�
WHERE�TH IS�MIGHT�BE�NECESSARY�YOU�
HAVE�TO� BE�QUICK�� �THE�SYSTEM� USES�
THE�BLITTER�EXTENSIVELY�AND�WHEN�YOUR�
TASK�TAKES�CONTROL� O F�THE�BLITTER� IN�
TH IS�FASHION� IT� LOCKS�OUT�ALL� OF�THE�
SYSTEM� PROCESSES
� INCLUDING�
*NTUITION�

.OST�PROGRAMS�WHICH� CHANGE�THE�
POINTER�DO�SO�BY�SETTING�UP�A�CUSTOM�
SPRITE�DEFINITION� FOLLOWED� BY�A�CALL� TO�
AN� *NTUITION� ROUTINE�CALLED�
4ET1OINTER	
��5HE� *NTUITION� CALL� HAS�
TH IS�FORMAT�

4DR1NHMRDP	UHMCNU?O
� +�
C@R@?O
�GDHFGR
�UHCRG
�V
�W


WHERE�THE� REGISTERS�USED�ARE��"0
�" L
 �
%0
� % L
 � %��AND� %�� RESPECTIVELY�AND

WHERE�WINDOW@P� IS�A� POINTER�TO �THE�
WINDOW�THAT�GETS�THE�POINTER�
DEFINITION
� DATA@P� IS� A� POINTER�TO �THE�
CHIP�MEMORY�SPRITE�DATA
� HEIGHT�AND�
WIDTH� ARE�THE�SPRITE�DIMENSIONS�AND�
THE�X �Y �VALUES�ARE�OFFSETS�FROM�THE�
CURRENT� POINTER�POSITION�

5HERE� IS� A�CORRESPONDING�ROUTINE�
CALLED�$LEAR1OINTER�WHICH� RESETS�THE�
DEFAULT�POINTER� IMAGE�

$KD@P1NHMRDP	UHMCNU?O
�
REGISTER� "0

"S�FAR�AS�YOUR� LAST�QUESTION� IS�
CONCERNED�� �PROVIDING�YOU� MAKE�
PROVISION� FOR�PROPERLY� LOADING�AND�
USING�THE�MATHS� LIBRARIES�WITHIN� YOUR�
PROGRAMS�THERE� IS� NO� REASON� AT�ALL�
WHY�YOU� CANNOT�USE�THEM�FOR�COc
ORDINATE�CALCULATION� 	OR�ANYTHING�
ELSE
�PRIOR�TO �HITTING�THE�HARDWARE�
DIRECTLY��'�&

+ 9 142�,823$18
*� UNDERSTAND�THROUGH�
MY�MANUAL�THAT�MY�
MACHINE�IS�FITTED�WITH�
THE�'ATTER�"GNUS�

CHIP��5O�GET�MY�MACHINE�TO�
RECOGNISE�THE�ADDITIONAL����.B�FROM�
THE�"�����HAVE�TO�SOLDER�OR�ALTER�
ONE�OF�THE�BOARDS�INSIDE��5HIS�WILL�
INVALIDATE�MY�WARRANTY
�WHICH�STILL�
HAS�NINE�MONTHS�TO�GO�� IS�THERE�ANY�
COMPANY�WHICH�WILL�DO�THIS�CHEAPLY�
FOR�ME 

"LTERNATIVELY
� *F�*�GOT�AN�
EXPANSION�BOARD�POPULATED�AS�'AST�
3".
� COULD� ���,�OF�THIS�BE�USED�AS�
$HIP�OR�DO� *� NEED�SPECIAL�MEMORY�
CHIPS 

4ECONDLY�*� HAVE�JUST�HAD�A�DISK�
CORRUPT�ON�ME�AND�HAVE�NO�IDEA�
WHY�� *T�STARTED�OFF�WHEN� *� BOOTED�
THE�DISK�UNDER�8ORKBENCH�AND�
DISPLAYED�ITS�CONTENTS��" T�THIS�POINT�
IT �APPEARED�THAT�ONLY�ONE�FILE�WAS�
CORRUPTED
� BUT�THE�PROBLEM�SEEMS�
TO�HAVE�SPREAD�AND�THE�COMPUTER

CLAIMS�THIS�IS�NOT�A�%04�DISK�
*� CHECKED�THROUGH�THE�DISK�WITH�

$ 3 E F7 D � ,;DGE�" ;>>7 D�
 	� ��WHICH�DID�
NOT�DETECT�ANYTHING�

/EXT�*�TRIED�� ;E=6A5FAD��WHICH�
FOUND�TWO�HARD�ERRORS�ON�THE�UPPER�
SURFACES�OF�CYLINDERS����AND����AND�
FINALLY�SAID�-AZARUS�,EY�����ALREADY�
SET��8HAT�IS�THIS �5HE�DISK�HAS�ALSO�
BEEN�RENAMED�AS�-AZARUS�

*� HAVE�MANAGED�TO�SALVAGE�
SOME�OF�THE�FILES�TO�ANOTHER�DISK�BU�
THE�-AZARUS�KEY�����MESSAGED�
APPEARED�AGAIN�� *� HAVE�TRIED�PUTTING�
THE�ORIGINAL�DISK�THROUGH�� ;E=6A5FA;�
AGAIN�BUT�TO�NO�AVAIL��$AN�YOU�HELP�
ME 

4�(RIFFITH�
-ONDOI

5HIS�CONFUSION�WITH�$HIP�AND� 'AST�
3".� IS�QUITE� COMMON
� AND�AS�FAR�AS�
THE�3".�CHIPS�THEMSELVES�ARE�
CONCERNED�THERE�S� ABSOLUTELY�NO�
DIFFERENCE�

5HE�DIFFERENCE�BETWEEN�$HIP�AND�
'AST�3".� IS�DETERMINED� BY�WHERE�
THEY�APPEAR� IN�THE� PHYSICAL� ADDRESS�
SPACE�� $HIP� 3".� ALWAYS�APPEARS�
FIRS T�AS� IT� IS�ACCESSED� BY�THE�CUSTOM�
CHIPS�TO�CREATE�THINGS� LIKE�SCREEN�
DISPLAYS
� SOUND� EFFECTS�AND�SO�ON��
'AST�3".� IS� NOT�ACCESSED�BY�THE�
CUSTOM�CHIPS�AND� A� PROGRAM� RUNNING�
THERE�WILL�WORK�SLIGHTLY�FASTER�� �WEjRE�
TALKING� IN�TERMS�OF�MICRO�SECONDS�
HERE�� A�FRACTION�OF�ONE�PER�CENT� IN�
REAL� TIME�

&XTRA�$HIP�3".�WILL� ENABLE�SOME�
PROGRAMS�TO�STORE� LARGER�SOUND�
SAMPLES�� GRAPHICS� PROGRAMS�CAN�
HAVE�MORE� SCREENS�OPEN� AND�AN�
"���� REQUIRES� IT
� BUT�THA TjS�ALL� THE�
DIFFERENCE�THE�EXTRA�$HIP�3".�
MAKES��2UITE�FRANKLY
� UNLESS�YOU�
ACTUALLY�NEED�THE�UPGRADE
�WHICH�CAN�
BE�CARRIED�OUT�BY�COMPETENT�
SPECIALIST�DEALERS�FOR�ABOUT�_���_���
IT jS�NOT�WORTH� THE�EXPENSE� IN�MY�
OPINION�

5HE� PROBLEM�WITH� %ISKDOCTOR�IS�
COMMON�ENOUGH�� $YLINDER����
CONTAINS� SOME�SPECIAL� INFORMATION�
CALLED� A� ROOT�TRACK�� &VERY�FILE�AND�
DIRECTORY�ON�THE�DISK� LINKS�BACK�TO�
THAT�TRACK�� AND� IF�IT�FAILS
� YOUjRE� IN�
TROUBLE�

%ISKDOCTOR�SEARCHES�THE� LINKS�
AND� PATCHES�THE� ROOT�TRACKjS�
STRUCTURE�BACK�TOGETHER�AGAIN�� *T� ISN �T�
A�MIND� READER�THOUGH�� �THE� ROOT�TRACT��
ALSO�CONTAINS� A�DISK�S�VOLUME�NAME�
AND� IF�THIS� IS� CORRUPT�THE�DISK�GETS�
RENAMED� -AZARUS�

5HE�MESSAGE�,EY�����ALREADY�
SET�COMES�FROM�THE�DISK�VALIDATOR�
AND� REFERS�TO �A�B IT�IN�THE�DISK�S�
BITMAP�	BLOCK�ALLOCATION�TABLE
�� &VERY�
BLOCK�ON�THE�DISK�� �ALL� �����OF�THEM
� �OWNS�A�BIT� IN�THE� BITMAP�� AND� BY�
EXAMINING�THIS� INFORMATION
�
"MIGA%04� KNOWS�WHICH� BLOCKS�ARE�
FREE�AND�THEREFORE
� HOW�MUCH�SPACE�
IS�AVAILABLE�� ,EY���� � IN�THIS� CASE�
HAS� ALREADY�BEEN� ALLOCATED�AND�THE

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

VALIDATOR� IS�COMPLAINING�THAT� IT�
SHOULDNjT �BE��$ )

2' 1$#�#$5("$2
A
�$AN�"MIGA����S�
BE�NETWORKED�
TOGETHER�TO�SHARE�A�
HARD�DRIVE �"�

COMPANY�CALLED�"4(�PRODUCES�A�FILE�
SHARER
� BUT�THIS� ISNjT �QUITE�WHAT�
WEjRE�AFTER��8E�NEED�TO�BE�ABLE�TO�
BOOT�UP�EIGHT�"MIGAS�FROM�A�SINGLE�
HARD�DRIVE�AND�THEN�USE�THE�DRIVE�FOR�
SPELL�CHECKING�AND�FONTS�
B
�$AN�AN��.B�3".�EXPANSION�BE�
SHARED�BETWEEN�EIGHT�MACHINES�
WITH�EACH�BEING�ALLOCATED��.B 
C
�$AN�� ? ;93�#A9A�	FROM�
$OMMODORE
� BE� LINKED�TO �
5ECHNIC-EGO �*F�NOT
� IS�THERE�A�WAY�
OF�CONTROLLING�5ECHNIC-EGO�MODELS�
FROM�THE�"MIGA 
D
�6SING�' DA F7 J F�� �� *�CANNOT�WRITE�
MORE�THAN�ONE�PAGE�OF�TEX T�ON�MY�
�.B�"����WITHOUT�THE�MACHINE�
CRASHING��5HIS�ALSO�HAPPENS�ON�ALT�
THE�SCHOOL�S�"���S�ALTHOUGH� IT�
DOESNjT �HAPPEN�WHEN� *� TRY�TO�RUN�
' DA F7 J F�ON�MY�BROTHERjS��.B�"�����
8HEN�*�TURN�OFF�MY�3".�EXPANSION�
THOUGH
�THE�PROBLEM�GOES�AWAY�

"�1ICKERING�
,NIGHTON�)OUSE�4CHOOL�

#LANDFORD

A
� /ETWORKS�ARE�JO LLY�EXPENSIVE�
THINGS
� BUT� ABOUT�THE� BEST�ONE� *jVE�
SEEN�TO�DATE� IS�THE�)GB7D#;@=�SYSTEM�
FROM� /INE�5ILES�$OMPUTER�4YSTEMS�� *T�
DOESNjT �ACTUALLY�ENABLE�YOU�TO� BOOT�
UP�EACH�MACHINE�FROM�THE� HARD� DRIVE�
BUT�CONNECTING�EACH� NODE�TO�THE�
NETWORK� IS� ACHIEVED� USING�JU S T�A

SINGLE�$-*� COMMAND��(IVE�/INE�5ILES�
A� RING�ON�d�������������
B
�5HE� SIMPLE�ANSWER�TO �TH IS� IS�� NOT�
YET�� $OMMODORE�DOES� INTEND�TO �BUILD�
SUPPORT�FOR�TRUE� iPUBLICj� MEMORY� INTO�
A�FUTURE�04�VERSION
� BUT� I T jS�GOING�TO�
BE�A� LONG�TIME�COMING�
C
�$OMMODOREjS� #A9A�CANNOT�CONTROL�
5ECHNIC-EGO�MODELS
� BUT� I T jS� NOT�THAT�
D IFFICULT�TO � INTERFACE� SUCH�DEVICES�TO�
YOUR�"MIGA��"LL� YOU� NEED� IS�THE�
*NPUT�0UTPUT�1ORT� *NTERFACE�	_�����
�
FROM�4WITCHSOFT�d�������������
D
�8ERE�YOU� USING�THE�SAME�3".�
EXPANSION�WHEN�YOU�TESTED�'DAF7JF�� �
ON�THE�"���S�BELONGING�TO�YOUR�
SCHOOL � *F�SO
� THEN� IT�SEEMS�MORE�
THAN� LIKELY�THAT�YOU�VE�GOT�A�FAULTY�
3".� CHIP�� *F�TH IS� IS�THE�CASE
� THEN� *jD�
ADVISE�YOU�TO� SEND� IT� BACK�TO �THE�
COMPANY�THAT�YOU� PURCHASED� IT�FROM�
AND�THEYjLL� EITHER�REPAIR� IT�OR�SEND�YOU�
A� NEW�ONE��!�

,.1$�" "'$�-$$#$#
8HEN�USING�
'DA87EE;A@3>�'397 �

 	� �� UNLESS� *� PRINT�MY�
DOCUMENT�AS�SOON�AS�

*jVE�FINISHED�THE�DAMN�THING
� IT�
WONjT �PRINT� IT�WITH�THE�
$OMPUGRAPHIC�FONTS�

*F�*� HAVE�SAVED�THE�DOCUMENT�ON�
A�PREVIOUS�OCCASION�AND�THEN�AT�A�
LATER�DATE� RETURN�TO�TRY�AND�RE�PRINT�
IT
�A� REQUESTER�APPEARS�SAYING�
i6NABLE�TO�START�$OMPUGRAPHIC�FONT�
TASK
�CHARACTERS�NOT�ALREADY�IN�
CACHE�WILL�NOT�BE�DISPLAYEDj�� *T�WILL�
STILL�PRINT�THE�DOCUMENT
� HOWEVER�
THIS� IS�WITHOUT�THE�$OMPUGRAPHIC�
FONTS�

*� APPRECIATE�THAT��.B�OF

MEMORY�ISNjT �EXACTLY�A�VAST�QUANTITY�
FOR�SUCH�A�PROGRAM
�AND�BEING�
HONEST
�WITH�$OMPUGRAPHIC�FONTS� *�
ONLY�MANAGE�A�SINGLE�PAGE�MOST�OF�
THE�TIME
�BUT�WHY�W ILL� IT �PRINT�WHEN� *�
FIRST�CREATE�A�PAGE�BUT�NOT�WHEN� *�
EXIT�THE�PROGRAM�AND�RETURN�TO� IT�
LATER 

*� HAVE�TRIED�CREATING�ANOTHER�
PAGE�BY�USING�THE�CHARACTERS� IN�THE�
ORIGINAL�DOCUMENT
�AND�THE�HARD�
DRIVE�	"���
� LOADS�THE�
$OMPUGRAPHIC�CHARACTERS� IN�AS�*� HIT�
THE�KEYS
� BUT�AS�SOON�AS� *�TRY�TO�
DELETE�THE�EXTRA�PAGE�AND�SEND�THE�
ORIGINAL�PAGE�TO�THE�PRINTER
� IT�STILL�
WONjT �PRINT�W ITH�$OMPUGRAPHIC�
FONTS�

*jM�SICK�OF�TRYING�TO�SWITCH�ON�
THE�$(�TASK�IN�THE�$OMPUGRAPHIC�
'ONT�$ONTROL� REQUESTER�� *T�STAYS�ON�
UNTIL� *�TRY�TO�PRINT
�THEN�PROMPTLY�
SWITCHES� ITSELF�OFF�

*�NEVER�HAD�THIS�PROBLEM�WITH�
' 39 7 ) 7 FF7 D�  	�1ERHAPS�*�SHOULDNjT�
HAVE�SOLD� IT�AND�BOUGHT�A�SECONDc
HAND�'DA87EE;A@3>�' 39 7 �FROM�AN�AD�
IN�THE�MAG
� EVEN� IF�*�DID�GET�IT�FOR�
_���

'DA87EE;A@3>�' 39 7 �MAY�HAVE�
MORE�BELLS�AND�WHISTLES�THAN�
' 3 9 7 ) 7 FF7 D �  �� BUT� IT jS�A�BLOODY�SIGHT�
MORE�TEMPERAMENTAL�AND� *jM�NOT�
REALLY�CONVINCED�THAT�I T jS�ALL�DOWN�TO�
MEMORY�� *� HOPE�THAT�YOU�CAN�HELP�
ME�OUT�

%AVE�#RANDWOOD�
%ERKER�

-ANCASHIRE

5HE� i$OMPUGRAPHIC�FONT�TA SK j� IN�
QUESTION� IS� ACTUALLY�A� SEPARATE�
PROGRAM� NAMED� ��*�AND

'DA87EE;A@3>�'397�WILL� LOOK�FOR�THIS�
PROGRAM� IN� THE�$('ONTS�� DIRECTORY�� *F�
IT�S � NOT�THERE
� IT�CAN�T� RENDER�
$OMPUGRAPHIC�FONTS�TO �THE� SCREEN�OR�
THE� PRINTER�

4O�WHY�DOES� IT�DO� IT�WHEN�YOU�
FIRS T�CREATE�THE�DOCUMENT
� AND�THEN�
REFUSE�TO� RENDER�$OMPUGRAPHIC�FONTS�
UPON� RE�LOADING�'DA87EE;A@3>�'397�
AND�THE�DOCUMENT 

8ELL
� I T jS�BECAUSE� UPON� REc
LOADING�THE�DOCUMENT�'DA87EE;A@3>�
'397�CANNOT�FIND
� OR�CANNOT� LOAD
� THE�
��*�FILE�

:OU� PLAINLY�HAVE�$('ONTS��
ASSIGNED�CORRECTLY
� AND�THE� $(5FILE�
IS�OBVIOUSLY� IN� THERE
� OTHERWISE�YOU�
WOULDNjT �HAVE�BEEN� ABLE�TO�USE�THE�
$OMPUGRAPHIC�FONTS� IN� THE�FIRS T�
PLACE�� 4O� IT�MUST�BE�THAT�
'DA87EE;A@3>�'397�CANNOT� LOAD�THE�
��*�FILE� BECAUSE�THERE� IS� NOT�ENOUGH�
MEMORY� LEFT�TO� LOAD� IT�

/OW
� BEFORE� *� GO� ANY�FURTHER� *�
SHOULD� POINT�OUT�THA T�WEjRE�TALKING�
'DA87EE;A@3>�'397� 
 	� �HERE�� THE�
LATEST�VERSION� 	���
� HAS�DONE�AWAY�
WITH� THE�$OMPU(RAPHIC�5ASK� ���*��
AND�THE� FONT�CACHES�

1RE�����VERSIONS�OF�'DA87EE;A@3>�
'397�ONLY�NEED�TO� LOAD�THE� ��*�FILE� IF�
THE�CHARACTERS�YOU�WANT�TO� USE�ARE�
NOT�ALREADY� IN� A� FONT�CACHE��8HILE�
YOU� ARE�WORKING
� THESE�CACHES�ARE�
HELD� IN�MEMORY
� BUT�UPON� QUITTING�
'DA87EE;A@3>�'397�THEY�GET�SAVED�TO�
DISK� IN� THE�$($ACHE�� DIRECTORY�

*T�WOULD� SEEM�THAT�YOUR�FONT�
CACHES�ARE�FULL� TO� THE�MAXIMUM� SIZE�
SPECIFIED� IN� THE�$OMPUGRAPHIC�'ONT�
$ONTROL� REQUESTER
� SO� 'DA87EE;A@3>�
'397� IS� iTHROWING�AWAY�� THE�EXTRA�
DATA�� 0NE�WAY�AROUND�TH IS� IS�TO�
INCREASE�THE�MAXIMUM�DISK�CACHE�
SIZE� IN�TH IS� REQUESTER
� BUT�TH IS�NEEDS�
TO�BE�DONE�EVERY�TIME�YOU� RUN�
'DA87EE;A@3>�'397�AND� IS� A� PAIN� IN�
THE�BUM�

"�BETTER�WAY� IS�TO �EDIT�THE�FONT�
CACHES
� AND�CREATE�NEW�ONES
� USING�
THE�SUPPLIED��35:7�6;F�PROGRAM�
$LEAR�OUT�ALL� THE�UNWANTED� CHARACTERS�
AND�FONTS�� �REMEMBER�THAT� LARGE�
POINT�SIZES�TAKE�UP� LARGE�AMOUNTS�OF�
MEMORY
� SO�CLEAR�THESE�OUT�UNLESS�
YOU� REALLY�NEED�THEM�� �AND� SAVE�NEW�
CACHES�THAT�CONTAIN�ONLY�THE�
CHARACTERS�YOU� REQUIRE�OF�THE�
TYPEFACES�YOU� REQUIRE� IN�THE� POINT�
SIZES�YOU� REQUIRE
� ;@� F:7� D7EA>GF;A@E �
KAG� D7CG;D7	

3EMEMBER�THAT�YOUR�PRINTERjS�
	4TAR�-$���$
�TOP� RESOLUTION� IS�����
BY�����DOTS�PER� INCH
� SO�CREATE�A�
CACHE�FOR�ALL� THE�FONTS�YOU� REQUIRE� IN�
TH IS� RESOLUTION� AS�WELL� THE�SCREEN�
RESOLUTION�OF����BY����DOTS� PER� INCH��
5HERE� IS� A� SECTION� IN�THE�MANUAL� ON�
USING��35:7�6;F	�3EAD� IT�

"FTER�CREATING�ALL� THESE�CACHES�
'DA87EE;A@3>�'397�WILL� ONLY�NEED�TO�
LOAD�THE� ��*�FILE� IF�YOU�WANT�TO�
RENDER�A�CHARACTER�THA T� ISNjT � IN� ONE�OF�

CONTINUED�ON�PAGE���

3'$1$b2�,.1$� 3.� "� 3' -� ,$$32� 3'$� $8$
)AVING�READ�THE�� A? B;>;@9�*:7�'� ��E�
ARTICLE�IN�ISSUE�����WAS�DELIGHTED�TO �FIND�
TWO�PROGRAMS�WHICH�ADDRESSED�THE�
PROBLEMS�OF�*NTUITION�AND�GRAPHICS�

"S�*�AM�JUST�STARTING�TO�SCRATCH�THE�SURFACE�OF�$
�THESE�
LITTLE �PIECES�OF�CODE�GAVE�ME�TWO�HOURS�OF�EAGER�TYPING�

6NFORTUNATELY�NEITHER�PIECE�COMPILED�FIRST�TIME
�
ALTHOUGH
�BEING�NEW�TO �THE�LANGUAGE
� *� RATHER�EXPECTED�
THIS��*�SPENT�THE�NEXT�FIVE�HOURS�CHECKING�THE�MISTAKES�
THE�COMPILER�SPAT�OUT�AND
�ALL�IN�ALL
�THERE�WERE�FIVE�
ERRORS�IN�PROGRAM�ONE��5WO�WERE�DUE�TO �MY�TYPING�BUT�
THE�OTHER�THREE�WERE�AS�FOLLOWS�

KHMD������DPPNP�AHM�NO�DVOP�QWMR@V�
KHMD������DPPNP�AHM�NO�DVOP�QWMR@V�
KHMD������SMCDEHMDC�*/5�*5*0/?7&34*0/

#Y�PURE�GUESSWORK�*� ADDED�AN�EXTRA� TO�LINES����AND�
���BUT�TRYING�TO �SOLVE�LINE����WAS�A�NIGHTMARE��*�
CHECKED�THE�LISTING���TIMES�AND�COULDNjT �FIND�A�PROBLEM�
ANYWHERE
�SO�*�STARTED�TO�MUCK�AROUND�WITH�THE�
�DEFINES�AT� THE�BEGINNING�OF�THE�LISTING�

"LL� *�DID�WAS�MOVE�THE��DEFINES�DOWN���LINE�TO �
LEAVE�A�CLEAR�LINE�BETWEEN�THEM�AND�THE��INCIUDE�
STATEMENT�AND�HEY�PRESTO�� �*T�WORKED��$AN�YOU�TE LL�ME

WHETHER�THESE�PROBLEMS�ARE�QUIRKS�OF�%ADF:��
%AVID�(OODALL�

4UNDERLAND�
5YNE�� �8EAR

5HE�LISTINGS�GIVEN� IN�THE�ARTICLE�YOU�MENTION�WERE�ACTUALLY�
TAKEN�DIRECTLY�FROM�TESTED�SOURCE�CODE�� *�LL� ADMIT�THAT� IT�
IS� NOT�THAT�OBVIOUS� IN�THE� LISTING�BUT�IF �YOU� LOOK�CLOSELY�AT�
THE� SIGNS� IN� LINES���� AND����YOUj LL� SEE�THAT�THEY�WERE�
IN�FACT�DECREMENT�OPERATORS�WHICH�ARE�OF�COURSE�WRITTEN�
USING�A�PAIR�O F�MINUS�SIGNS
� IE�WRITTEN�AS� j�
1RESUMABLY�YOU�HAD�TYPED�THEM�AS� SINGLE�MINUS�SIGNS�
WHICH� IS�WHY�THE�FIRS T�TWO�ERRORS�OCCURRED�

%ADF:��� LIKE�MOST�NON�COMMERCIAL� COMPILERS
�HAS�
MANY�QUIRKS�AND� ITS�ERROR�MESSAGES� LEAVE�MUCH�TO�BE�
DESIRED�BUT
� AS�FAR�AS��� KNOW
� HAVING�TO �MOVE� LINES�
AROUND� IN� THE� FASHION�YOU�MENTION� ISN jT �ONE�O F�THEM�AND�
*� COULDNjT �GET�THIS� ERROR� IN� MY�SOURCE�CODE�� .UCH�WOULD�
DEPEND�ON�THE�EXACT�CONTENTS�OF�THE�FINAL� SOURCE�FILE�YOU�
CREATED�AND�TH IS�COULD�DEPEND�ON�BOTH�THE�EDITOR�USED�
AND�ON�WHAT�WAS�ACTUALLY�TYPED� 	AS�OPPOSED�TO �WHAT�YOU�
THOUGHT�HAD�BEEN�TYPED
�

5HE�END� RESULT� IS�THA T�IT�IS�DIFFICULT�TO � SAY�WHAT�
CAUSED�TH IS �PROBLEM�WITHOUT�HAVING�A�COPY�O F�THE�FILE � IN�
QUESTION�� '�&
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5HE�803-%4�FASTEST
�MOST�RELIABLE�HARD�DISK�BACK�UP�UTILITY�AVAILABLE�FOR�THE�".*("��
#ACKS�UP�TO���FLOPPY�DRIVES� 	NOT��� LIKE�THE�COMPETITORS
� OR�TO�5"1&�453&".&3�WITHOUT�
THE� NEED� FOR� ADDITIONAL� SOFTWARE
� HAS� A� BUILT�IN� 4$)&%6-&3�� 4ELECTIVE� BACK�UP
� OR�
%ISK� *MAGE�� (UARANTEED
�BETTER�THAN�ANY�OTHER�ON�THE�MARKET�
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$HIP�3".�� �THE�AREA�O F�THE�"MIGAjS�MEMORY�DIRECTLY�ACCESSIBLE�BY�THE�

CUSTOM�GRAPHICS�AND� SOUND�CHIPS��0RIGINALLY�A�MAXIMUM�O F����K
� NEWER�
MACHINES�FITTED�WITH� THE�FATTER�"GNUS�GRAPHICS�CHIP�CAN�ACCESS� �.B
�
ENABLING�SMOOTHER�ANIMATIONS�AND�MORE�SCREENS�TO�BE�DISPLAYED�AT�ONCE��
5HE�NEW�"����1LUS�COMES�WITH�AN�"GNUS�CHIP�CAPABLE�OF�ADDRESSING�
�.B�OF�$HIP�3".�

'AST�3".�� �ANY�EXTRA�MEMORY�WHICH� IS�NOT�$HIP�3".��5HE�CUSTOM�CHIPS�
CANNOT�ACCESS� IT
� AND�BECAUSE�SUCH� ACCESSES�TO �$HIP�3".�CAN�BLOCK�OUT�
THE�CENTRAL� PROCESSOR�AND� SLOW�DOWN� ITS�ACCESSES
� 'AST�3".� IS�FASTER�

.*%*�� �.USICAL� *NSTRUMENT�%IGITAL� *NTERFACE� IS�A�STANDARD�DEVISED�BY
ELECTRONIC� INSTRUMENT�MANUFACTURERS
� ALLOWING�A�NUMBER�OF�SYNTHESISERS�
TO �BE�CONTROLLED�BY�A�SINGLE� KEYBOARD�OR�SEQUENCER�

1ATH�� �THE�GROUP�OF�DIRECTORIES�THA T�THE�"MIGA�WILL� SEARCH�THROUGH�
AUTOMATICALLY�WHEN�A�COMMAND� IS�TYPED� IN�AT�THE�4HELL�

���BIT�SAMPLER�� �A�DEVICE�WHICH�CONVERTS�SOUND�TO�DIGITAL� INFORMATION�SUITABLE�
FOR�PROCESSING�BY�THE�"MIGA�� 4TANDARD�"MIGA�SAMPLERS�USE��� BITS�� A� ����
BIT�SAMPLER�HAS� A�MUCH�HIGHER�QUALITY
� EQUIVALENT�TO �THE� SOUND� PRODUCED�
BY�A�$%�PLAYER�

HGMBGN>=�?KHF�I:@>� ��

�HEM��8ITH� CAREFUL� PLANNING� IT�
SHOULDNjT �NEED�TO� LOAD�$(5�AT�ALL�

6LTIMATELY�THE�ANSWER�TO�YOUR�
JROBLEM� IS� EITHER�BUY�MORE�MEMORY�

R�UPGRADE�TO�VERSION�����OF�
1ROFESSIONAL�1AGE�� OR
� BEST�OF�ALL
� DO�

OTH�� +8

2.4-#�04$23(.-2
��CURRENTLY�USE�

o � b � .ASTER4OUND�FOR�
o . \ . � MAKING�JINGLES�FOR�A�
* � . I� . I � LOCAL�)OSPITALjS�
ADIO�SERVICE�� *� HAVE�JUST�BOUGHT�A�
.*%*� KEYBOARD�AND�.*%*� INTERFACE�
%HAT� *�NEED�TO�KNOW� IS� IF�*�BUY�AN�
�.B�3".�EXPANSION
�WILL� *� HAVE�
�XTRA�SAMPLING�TIME � *�HAVE�HEARD�
�HAT�SAMPLES�ARE�STORED� IN�$HIP�
3".
�SO�CAN� *�SAMPLE� INTO�'AST�
 ". 

"LSO
�WHICH�3".�EXPANSION�
VOULD�YOU� RECOMMEND �5HE�$ORTEX�
�R�THE�4UPRA3". �8ILL�MY�146�BE�
IBLE�TO�COPE�WITH��.B�OF�3". �
�INALLY
� IS�"UDIO&NGINEER�BETTER�THAN�
4OUND�.ASTER 

5UHIN�%ASGUPTA�
$HISWICK�
-ONDON

R�OU�RE� RIGHT� IN� SAYING�THAT�SOUND�
SAMPLES�MUST�BE�STORED� IN�$HIP�3".�
OR�THE�"MIGA� SOUND� HARDWARE�TO�
ACCESS�THEM
� BUT�MOST�MODERN�
=MIGA� SAMPLERS�GET�AROUND�THIS�
IMITATION� BY�USING�THE�������TO� COPY�
HE�SAMPLE�DATA� HELD� IN� 'AST�3".�TO�
�H IP � 3".� AS� IT� IS� NEEDED��
7LASTER4OUND�TOO�WILL� ALLOW�YOU�TO�
�RAB�SAMPLES� LIMITED� IN� SIZE�ONLY�BY�
HE�SIZE�OF�YOUR�3".�EXPANSION
� SO�
K�U�ALREADY�OWN� A�SAMPLER�THAT� IS� UP�
HE�JOB�

#OTH�THE�$ORTEX�AND�THE�
4UPRA3".� 3".�EXPANSIONS�ARE�JOLLY�
INE�PRODUCTS�WITH� LITTLE�TO � SEPARATE�
HEM
� SO�MY�ADVICE�TO �YOU�WOULD� BE
O� BUY�THE�ONE�THAT�YOU�CAN�GET�
�HEAPEST�

*F�YOU�WERE� INSTALLING�NO�MORE�
HAN��.B�OF�EXTRA� 3".� IN�YOUR�
NACHINE
� THEN�AN�EXTERNAL� POWER�
SUPPLY�WOULDNjT �BE�NECESSARY
� BUT�
�OUj LL� UNDOUBTEDLY�NEED�ONE� IF�YOUjRE�
ADDING�THE�FULL��.B��5HE�$ORTEX�UNIT�
�OMES�WITH�A� POWER�SUPPLY�AS�
STANDARD
� BUT�YOUjLL� HAVE�TO� PAY�EXTRA�
F �YOU�WANT�TO� USE�A�POWER�SUPPLY

WITH� THE�4UPRA3".� BOARD�
5ECHNICALLY�"UDIO&NGINEER� IS�

BETTER�THAN�4OUND�.ASTER
� BUT� I T jS�
NOT� REALLY�WORTH�THE�O���� ASKING�
PRICE
� ESPECIALLY�WHEN�YOU� CONSIDER�
THA T�QUITE�A�FEW�DEVELOPERS�ARE�
BRINGING�OUT���� AND�EVEN� ���BIT�
SAMPLERS� SOON�WHICH�WONjT � RETAIL� FOR�
THA T�MUCH�MORE�	*jVE�BEEN� SWORN�TO�
SECRECY�BY�THE�COMPANY� INVOLVED
� BUT�
EXPECT�TO �SEE�A�VERY�CHEAP� ���BIT�
SAMPLER�SOON�
�� *F�YOU� REALLY�DO�WANT�
A�NEW�SAMPLER
� THEN� *jD� PERSONALLY�
GO�FOR�4OUND�.ASTER��+)

2/ --$1�(-�3'$�6.1*2
*� BOUGHT�1ROTEXT����� �
FOR�MY�"MIGA������
AND�UP�UNTIL� LAST�WEEK�
*�WAS�DELIGHTED�

WITH�IT��5HEN� *� TRIED�TO� INSTALL� 5HE�
8ORKS��1LATINUM �FOR�COMMS�USE�

'OLLOWING�THE�HARD�DISK�INSTALL�
INSTRUCTIONS�GIVEN�WITH�THE�
SOFTWARE
�AFTER�A�SHORT�TIME�OF�
ACTIVITY�A�MESSAGE�CAME�UP�ON�THE�
SCREEN� INDICATING�A�FAULT�*N�THE�
PROCEDURE�

%UE�TO�INEXPERIENCE�ON�MY�PART� *�
HAD�NO�CHOICE�BUT�TO�START�FROM�THE�
BEGINNING
�AND�AFTER�NEWLY� INSTALLING�
THE�HARD�DISK� *�AGAIN�FOLLOWED�THE�
INSTRUCTIONS�TO� RE�INSTALL�1ROTEXT�

5HE�PROCESS�WENT�0,
�ALL�DISKS�
INSTALLED�CORRECTLY
�SO� *�THOUGHT� *�
COULD�USE�ALL�THE�FACILITIES��#UT�WHEN�
*�CAME�TO�PRINT�OUT�MY�
CORRESPONDENCE�A�MESSAGE�
SIGNALLED�THAT�IT�HAD� iFAILED�TO�OPEN�
PRINTER�DEVICEj �

*�CONTACTED�"RNOR�AND�AFTER�A�
LENGTHY�DISCUSSION�THE�PEOPLE�THERE�
SAID�THAT� *� HAD�A�FAULT�IN�THE�DEVS�
DIRECTORY��5HEY�MIGHT�AS�WELL�HAVE�
SPOKEN� IN�A�FOREIGN� LANGUAGE�� *�DO�
NOT�UNDERSTAND�

,�8YNN�
.OTTRAM�)YDE�

$HESHIRE

'IRST�O F�ALL
�.R�8YNN
� *� STRONGLY�
SUGGEST�YOU� BUY�A�BOOK�ABOUT�THE�
"MIGA�AND� READ� IT�� %ABS�1RESS�
PUBLISHES�ONE�CALLED�"MIGA%04�� �"�
%ABHAND�(UIDE�WHICH
� ALTHOUGH� IT�
DOESNjT �COVER�THE� NEW�OPERATING�
SYSTEM� 	WHICH�YOU�DONjT �HAVE�
ANYWAY

� IS� A�NICE�GENTLE� INTRODUCTION�
TO �THE�"MIGA�FOR�BEGINNERS��"ND� IT jS�
ONLY�_�� ��� �� $OMPUTER�.ANUALS� -TD�
d��������������SHOULD� BE�ABLE�TO�
SELL� IT�TO �YOU�

/OW�TO� SOLVE�YOUR�PROBLEM��
-OOKING�AT�THE�%ATA'LYER�HARD�DISK�
STARTUP�SEQUENCE�YOU�SENT�ME
�
SOMETHING�APPEARS� TO�BE� SERIOUSLY�
AMISS�BECAUSE�THERE� IS�ONLY�ONE�
"SSIGN� COMMAND
� AND�TH IS�HAS�
SPURIOUS�DATA�FOLLOWING� IT�THAT�
APPEARS�TO�BE�PART�O F�THE� PARAMETERS�
FOR�THE�1ATH� COMMAND
� NOT�THE�
"SSIGN� COMMAND�

'URTHERMORE�THE� -OAD8#�
COMMAND�HAS� SOMEHOW�HAD�A�SPACE�
INSERTED� BETWEEN� i-OADj� AND� i8#j 
�
AND�THE�ENDCLI� COMMAND� HAS� HAD�A�
SPACE� REMOVED� AFTER� IT��"LL� IN� ALL� YOUR�
STARTUP�SEQUENCE� IS� IN� A�BIT�O F�A�
MESS�

6SE�1ROTEXT�TO �EDIT�THE�
i%)0�S�STARTUP�SEQUENCEj� FILE��
3EMOVE�THE� LINES�THAT�SAY�

@QQHFM�&/7�B�� QWQ�QWQRDL�+�
4�@CC
-N@C�8#�CDK@W�
DMCBKH�/*-�

AND� REPLACE�THEM�WITH� THE� FOLLOWING�
LINES�

@QQHFM�&/7��P@L�DMT�
@QQHFM�4:4��%)0��
@QQHFM�$��4:4�B�
@QQHFM�-��4:4�-�
@QQHFM�'0/54�� 4:4�ENMRQ�
@QQHFM�4��4:4�4�
@QQHFM�%&74��4:4�CDTQ�
@QQHFM�-*#4�� 4:4�KHAQ

QWQ�QWQRDL�QDRL@O�FA�
O@RG�P@L��B�� QWQ�SRHKHRHDQ�+�
QWQ�QWQRDL�Q�� QWQ�OPDEQ�@CC�
KN@CUA�CDK@W�
DMCBKH��MHK�

8HEN�YOU� SAVE�THE� ALTERED�FILE� 	AS�
�%)0�S�STARTUP�SEQUENCEj� AGAIN
� USE�
THE�1ROTEXT�"4$**� 4AVE�OPTION� FROM�
THE� 'ILE�MENU�

$ROSS�FINGERS
� EVERYTHING�SHOULD�
WORK�AS�NORMAL� NOW��+8

/..1�/("341$
*� RECENTLY�PURCHASED�
AN�"MIGA�����1LUS�
BUT� *� AM�DISAPPOINTED�
WITH�THE�GRAPHICS�

*� HAVE�CONNECTED�THE�"MIGA�TO �
THREE�DIFFERENT�57�SETS�AND�EVERY�
TIME�THE�PICTURE�SITS�HIGH�AND�TO�THE�
LEFT�OF�THE�SCREEN��/OT�ONLY�THAT
� BUT�
THE�DEFINITION� IS�POOR�� �*�FIND� IT�VERY�
DIFFICULT�TO� READ�SOME�OF�THE�
8ORKBENCH�SCREEN�CHARACTERS�AND�
ON�-EMMINGS� I T jS�ALMOST�IMPOSSIBLE�
TO�IDENTIFY�THE�DIFFERENT�CHARACTERS�
ON�THE�MENU�

*S�THIS�SOMETHING�*jM�DOING�
WRONG�BECAUSE� *jM�A�PATHETIC�
NOVICE�OR�DO� *�HAVE�A�COMPUTER�
PROBLEM 

$HRIS�"LLAN�
#RADFORD�
8�:ORKS

/O
� *� DOUBT�THE� PROBLEM� IS�SOMETHING�
TO�DO�WITH�YOU�BEING�A� PATHETIC�
NOVICE
� AS�WE�ALL� HAVE�TO�START�
SOMEWHERE�

'ROM�YOUR� LETTER� *�GUESS�WE�ARE�
DEALING�WITH� TWO�SEPARATE�PROBLEMS�
HERE�� �SCREEN� POSITIONING�AND� PICTURE�
QUALITY�

5HE� SCREEN� POSITIONING�PROBLEM�
SHOULD� BE�EASY�TO�SOLVE
� AS� IT� IS�
MOST� LIKELY�CAUSED� BY�THE�
1REFERENCES�SCREEN� POSITION� BEING�
SET�BADLY��5HE�USUAL�WAY�TO� SORT� IT�
OUT�WOULD�BE�TO�MAKE�ADJUSTMENTS�TO�
THE� SCREEN� POSITION� BY�USING�THE�
0VERSCAN� PROGRAM� IN�THE�1REFS�
DRAWER�OF�YOUR�BOOT�DISK�

6SE�A�$01:�OF�YOUR�ORIGINAL�
8ORKBENCH� %ISK
�OPEN�THE�1REFS�
DRAWER
� DOUBLE�CLICK�ON�0VERSCAN
�
THEN�CLICK�ON� &DIT�4TANDARD�
0VERSCAN��"�NEW�SCREEN�WILL� APPEAR�
WHICH� HAS���SQUARES�ON� IT�� *F�YOU�
POSITION�THE�MOUSE� POINTER�OVER�THE�
CENTRE� SQUARE�AND� HOLD�DOWN�THE� LEFT�
BUTTON�YOU�WILL� BE�ABLE�TO�DRAG�THE�
POSITION� OF�THE�SCREEN� AROUND�

8ATCH�YOUR�57�AND�DECIDE�WHEN�
YOUjVE�GOT� IT�WHERE�YOU�WANT� IT��5HEN�
PRESS�THE� <3ETURN>� KEY�AND�YOU�WILL�
GO�BACK�TO �THE� REQUESTER�� .AKE�SURE�
THAT�THE�DISK� IS� NOT�WRITE� PROTECTED�
AND�THEN� CLICK�ON� 4AVE��5HE�SCREEN�
SHOULD� NOW�JUMP�TO�THE�POSITION�
YOUjVE�JU S T�SET�AND� REMAIN� IN�THE�
CORRECT�PLACE�� 'ROM� NOW�ON
� EVERY�
TIME�YOU� START�YOUR�"MIGA�WITH�TH IS

<HGMBGN>=�HG�I:@>���

#ECAUSE�OF�THE �W ID TH �O F�THE �
COLUMNS
�WE�OCCASIONA LLY � HAVE�
TO �BREAK� LIS TINGS �ACROSS�TW O �OR�
MORE� LINES��8HERE�TH IS � HAS�
OCCURRED
� AND� YOU� SHOULD�EN TER�
TWO�OR�MORE� LINES�W ITHOU T� A�
<3ETU RN >� BETWEEN� THEM 
� WE�
HAVE�USED� THE � FO LLOW ING �
SYMBOL�� +

".*("�4)011&3�n �*446&� ���.":� ����
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CONTINUED�FROM�PAGE���

DISK�YOUjLL� ALWAYS� HAVE�THE� SCREEN�
WHERE�YOU�WANT� IT�

:OU�DONjT �SAY�HOW�YOU�WERE�
CONNECTING�THE�"MIGA�TO�THE�VARIOUS�
57S
� SO� *jM�ASSUMING�THAT� I T jS�VIA�A�
MODULATOR��8HILST�MANY�PEOPLE�FIND�
THIS�METHOD�ACCEPTABLE� 	ON� COST�
GROUNDS
� I T jS� NOT�REALLY�THE�BEST�WAY�
OF�VIEWING�YOUR�"MIGAjS�PICTURE
� AS�
YOU� HAVE�DISCOVERED�

:OU�MAY�GET�BETTER�PICTURES� IF�
YOU�MAKE�ADJUSTMENTS�TO �YOUR�57jS�
CONTRAST
� COLOUR�AND� BRIGHTNESS�
CONTROLS
� OR�USE�THE�MODULATORjS�
$OMPOSITE�7IDEO�OUTPUT� INTO�A�7$3�
CONNECTED�TO�YOUR�57� INSTEAD�OF�
USING�THE�3'�OUTPUT�DIRECT�TO �THE�57�
SET�

*F�YOU� CANjT �MAKE�ANY�OF�THESE�
IMPROVEMENTS�THEN� *� RECOMMEND�YOU�
CONSIDER�BUYING�A� PROPER�3(#�
MONITOR� IF�YOU� CAN
� FOR�EXAMPLE�AN�
1HILIPS������OR�$OMMODORE� ����4
�
OR�A�57�MONITOR�WITH� A�4$"35� INPUT
�
AS� TH IS�WILL�VASTLY�IMPROVE�YOUR�
PICTURE�QUALITY��(*7

"' 1 "3$1�6(3-$22
*�HAVE�TYPED�SOME�
DOCUMENTS�WHICH� *�
WOULD� LIKE�TO�SCAN�
INTO�MY�"MIGA

".,(-&�-$73�,.-3'�] �".,(-&�-$73�,.-3'
8ATCH�OUT�NEXT�MONTH�FOR�ANOTHER�"MIGA�"NSWERS�SPECIAL�
"S�AN�ADDITION�OF�OUR�TWO�PART�FEATURE�ON�3".
�WHICH�STARTS�
TH IS�MONTH�ON� PAGE���
�WE�W ILL� BE�ANSWERING�EVERYTHING�
YOU�VE�EVER�NEEDED�TO �KNOW�ABOUT�MEMORY��%ON�T�FORGET�NOW
�
W ILL� YOU 

����1LUS�USING�A�FAIRLY�CHEAP�HAND�
SCANNER�� *� REQUIRE�SOME�SORT�OF�
OPTICAL�CHARACTER�RECOGNITION�TO�
TAKE�PLACE�AND�WOULD� LIKE�TO�KNOW�
OF�ANY�AND�ALL�WAYS�OF�DOING�THIS�ON�
MY�"MIGA�

"T�THE�END�OF�THE�DAY�THESE�
TYPED�DOCUMENTS�WILL�HAVE�TO�BE�IN�
MY�COMPUTER�IN�"4$**�FORMAT�

"LEXANDER�,ERR�
%OWNTON
�8ILTSHIRE

*N� A� NUTSHELL
� 0PTICAL�$HARACTER�
3ECOGNITION� 	0$3
�SOFTWARE�TURNS�A�
SCANNED� IMAGE�OF�TEXT� INTO�A�TEXT�FILE�
READABLE�BY�A�WORD� PROCESSOR��"ND�
YES
� IT�DOES�EXIST��5HE�BEST�0$3�
SYSTEMS�ON�THE�1$�TYPICALLY�COST�
ABOUT�_����

"N�"MERICAN�COMPANY�CALLED�
.IGRAPH� HAS�DEVELOPED�SOME�0$3�
SOFTWARE�FOR�THE�"MIGA
� CALLED
�
FUNNILY�ENOUGH
�.IGRAPH�0$3�� *T�WILL�
READ�ANY�STANDARD� BLACK�AND�WHITE�
"MIGA� *-#.�FILE�CREATED� BY�ANY�"MIGA�
HAND� SCANNER�OR�FLATBED� SCANNER
�
PLUS� IT�CAN� IMPORT�5*''�AND� *.(�
FORMAT�FILES�CREATED�ON�OTHER�
COMPUTERS�

"FTER� iREADINGj� THE� IMAGE� IT�
CONVERTS�AND�EXPORTS�THE�TEXT�TO �A�
NORMAL�"4$**� TEXT�FILE�

*�VE�NOT�MANAGED�TO�GET�MY�
HANDS�ON� A� REVIEW�COPY�YET
� BUT�THE�
SPECIFICATION� SHEET�MAKES�FOR�
IMPRESSIVE� READING�� .IGRAPH�0$3� IS�
PRE�TRAINED�ON�MORE�THAN����
TYPEFACES
� INCLUDING�$OURIER
�
)ELVETICA
�5IMES
� #OOKMAN
� -ETTER�
(OTHIC� AND�"RTISAN�

"DDITIONAL� TYPEFACES�CAN� BE�
LEARNED� AND� IT�CAN� BE�TAUGHT�TO�
RECOGNISE�DEFACED� CHARACTERS�AND�
SPECIAL� SYMBOLS� SUCH�AS�(REEK�
CHARACTERS�OR�MATHS� SYMBOLS�

*T� RECOGNISES�PROPORTIONAL� AND

+"3(0/� #645*/(� n� +"3(0/� #645*/(
%ATABASE�� �AN� APPLICATIONS�PROGRAM�THA T�ENABLES� INFORMATION� TO �BE� STORED�

AND� RETRIEVED� IN� A�STRUCTURED�MANNER�� *NFORMATION�CAN�BE�CATEGORISED�
ACCORDING�TO �A�USERjS�PREFERENCE
� AND� SEARCHED�FOR�ACCORDING�TO�USER��
SPECIFIED�CRITERIA�

)AND�SCANNER�� � A�HAND�HELD�DEVICE�WHICH�WILL�CONVERT�AN� IMAGE�ON�PAPER�
INTO�THE� *''�GRAPHICS�FORMAT�ON�THE�"MIGA�FOR�SUBSEQUENT�PROCESSING�

0PTICAL�CHARACTER�RECOGNITION�� �A�PROCESS�WHEREBY�TEXT�CAN� BE�SCANNED� IN�
FROM�A�PAGE�AND�CONVERTED�TO�A� FORM�SUITABLE�FOR�THE�COMPUTER�� /ORMALLY
�
IMAGES� SCANNED� USING�A�HAND�SCANNER�ARE�CONVERTED�TO�THE� *''�GRAPHICS�
FORMAT�� *N�ORDER�FO R�THE�COMPUTER�TO �BE�ABLE�TO � INTERPRET�THE�DATA�AS� TEXT
�
TH IS�MUST�BE�CONVERTED�TO �"4$**�FORMAT
� A�COMPLICATED� PROCESS�WHEREBY�
THE�SOFTWARE�HAS�TO�RECOGNISE�THE�PATTERNS�OF�EACH� LETTER
� BEING�AWARE�OF�
THE�DIFFERENT�PATTERNS� INHERENT�IN�DIFFERENT�TYPEFACES�

4YS&X�� �4YSTEM� &XCLUSIVE� IS� A�CATEGORY�O F�.*%*�MESSAGE�CONTAINING
INFORMATION� SPECIFIC�TO �A�PARTICULAR�TYPE�OF�SYNTHESISER�� *T�IS�USUALLY�USED�
TO�PERFORM�SUCH�OPERATIONS�AS�MODIFYING�THE�PARAMETERS�O F�A�VOICE�ON�A�
SYNTHESISER�

7IRUS�� �A�SMALL� PROGRAM�THA T�CAN� LIE�HIDDEN� IN�MEMORY�OR�ON�A�DISK

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

NON�PROPORTIONAL� FONTS�� TYPESET
�
TYPEWRITTEN
� LASER�PRINTED�AND� /-2�
DOT�MATRIX�QUALITY�TEXT�� AND� POINT�
SIZES�FROM� �����PT�� �SMALLER�POINT�
SIZES�CAN� BE� RECOGNISED�WHEN�
SCANNED� AT�����DPI�

*T�SUPPORTS�"MERICAN� AND�FOREIGN�
CHARACTERS�AND� INCLUDES� LEXICONS�
	LINGUISTIC�DATABASES
�FOR�&NGLISH
�
(ERMAN
� 'RENCH� AND� %UTCH�

0N� TOP�OF�ALL� TH IS� IT�WILL� ENABLE�
YOU�TO� SAVE�ANY�GRAPHICS�ON�THE�
SCANNED� IMAGE�AS� *-#.� OR�5*''�FILES�

"S�YOU�VE�SEEN�FROM�THE� 1$� PRICE�
OF�0$3�SOFTWARE
� TH IS� KIND�O F�POWER�
DOES� NOT�COME�CHEAP��5HE�GOOD�
NEWS� IS�THAT�.IGRAPH�0$3�WILL� RUN�ON�
ANY�"MIGA
�WORK�WITH� IMAGES� CREATED�
WITH� ANY�"MIGA�HAND� SCANNER
� AND�
COSTS�ONLY�_���
� A�THIRD�OF�THE�COST�
OF�EQUIVALENT�SOFTWARE� FOR�THE�1$�
5HE�BAD� NEWS� IS�THAT� IT� REQUIRES�AT�
LEAST��.B�OF�3".� AND�A� HARD�DISK�

*F�YOU�WANT�TO � SCAN�"��PAGES�
WITH� A�HAND�SCANNER�YOU�MIGHT�ALSO�
NEED�TO� BUY�A�SCANNING�TRAY�TO�MAKE�
THE�JOB�OF�SCANNING�THE�TWO�VERTICAL�
HALVES�O F�THE� PAGE�A� LOT�EASIER��5HERE�
IS� A�.IGRAPH� SCANNING�TRAY�THAT�
COMES�COMPLETE�WITH�.ERGE�LT�
SOFTWARE
� AND�TH IS�WILL� SET�YOU� BACK�
ANOTHER�_���

4PEAK�TO�THE� 6,�DISTRIBUTOR
�
(OLDEN� *MAGE�A ��������� �����FOR�
MORE�DETAILS� ABOUT�.IGRAPH�
PRODUCTS��!-

!&0(�-/,�)"*0
- ��� * * � *� RECENTLY�BOUGHT�A�
F L � I � � \� COPY�OF�YOUR�SISTER�

MAGAZINE�� ? ;93 �
�AD? 3F�FOR�THE�TWIN�

COVERDISKS�CONTAINING�)7CG7@57D�
&@7�AND� *:7��D3B:;5E� -AD=E:AB	� *�
MANAGED�TO�RUN�) 7C G7@57D�&@7�
AFTER�SUCCESSFULLY�COPYING�THE�DISK�
BY�USING�THE�4HELL�%ISKCOPY�
COMMAND�

*� THEN�TRIED�TO�USE� *:7� �D3B:;5E�
- AD=E:AB �BUT�AIL� *�GOT�WAS�A�
REQUESTER�INFORMING�ME�THAT�THE�
DISK�HAD�A� READ�WRITE�ERROR�� *�THEN�
TRIED�TO� REPAIR�THE�DISK�USING�THE�
%ISKDOCTOR�COMMAND�BUT�� �ALTHOUGH�
THE�MACHINE�TOLD�ME�THAT�THE�FILES�
ON�THE�DISK�HAD�BEEN�SAVED�� �WHEN� *�
TRIED�TO�USE�THE�DISK�ALL� I�GOT�WAS�A�
i/%04j� 	/OT�%04
�MESSAGE�FROM�
THE�SYSTEM�

-ATER�*� TRIED�TO�COPY�A�PROGRAM�
DISK�OF�MY�OWN
�BUT�ALTHOUGH�
%ISKCOPY�STARTED
� THE�MACHINE�JUST�
SEEMED�TO�HANG��"FTER�RESETTING�MY�
MACHINE
� *�TRIED�TO�COPY�A�DIFFERENT

DISK�BUT�EXACTLY�THE�SAME�THING�
HAPPENED�AGAIN�� *�VE�HAD�THIS�
PROBLEM�FOR�QUITE�A�WHILE�NOW��$AN�
YOU�HELP 

+OE�)EDIEJ�
5YNE���8EAI

*T�SOUNDS�TO�ME� AS� IF�YOUR�8ORKBENCH�
DISK� IS� INFECTED�WITH� THE�-AMER�LI�
VIRUS��5HIS� IS� A�VERY�NASTY� LITTLE�FELLOW�
WHICH� SEEMS�TO� INTERFERE�WITH� THE�
OPERATION�OF�THE�8ORKBENCH� %ISKCOPY�
COMMAND�� -IKE�MOST�VIRUSES
� -AMER
**�ALSO�ENJOYS�WRITING�SPURIOUS�
READ�WRITE�ERRORS� ALL� OVER�DISKS
�
WHICH� COULD
� *� BELIEVE
� EXPLAIN�WHY�SC�
MANY�OF�YOUR�DISKS�ARE�BECOMING�
CORRUPT�

5HANKFULLY�THE�-AMER�**�VIRUS� IS�
PRETTY�SIMPLE�TO� KILL��"LL� YOU� NEED� IS� A�
COPY�OF�A�DECENT�VIRUS� KILLER�SUCH� AS�
,%7***�	, ILL�%A�7IRUS� ***
�WHICH� IS�
AVAILABLE�FROM� ALL� GOOD�1%�SUPPLIERS�

8HEN�YOU�GET�YOUR�VIRUS� KILLER
�
TURN�OFF�YOUR�MACHINE� BEFORE�USING� IT�
AND�THEN� BOOT�FROM�THE�DISK�WHICH� IT�
ARRIVES�ON�� �DON �T�TRY�BACKING�UP�THIS�
DISK�FIRS T�WITH�YOUR�8ORKBENCH� DISK�
AS�YOU� COULD�WELL� INFECT�THE�,%7***�
DISK�AS�WELL�

0NCE� IT jS� UP�AND� RUNNING
� GO�
THROUGH�EVERY�DISK�THAT�YOU� OWN
�
REMOVING�ANY�VIRUSES�THAT�YOU� FIND��
%ON�T� PUT�COMMERCIAL�GAME�DISKS�
THROUGH� A�VIRUS�KILLER
� THOUGH�� �THE�
VAST�MAJORITY�OF�GAMES�USE�THEIR�OWN�
CUSTOM�BOOTBLOCKS
� SO� IF�THE�GAME�
WORKS�THEN�THEREjS� A�����CHANCE�
THAT�THE�DISK� ISN �T� INFECTED�ANYWAY��
!�

�"--a �504)
*�HAVE�BEEN�OFFERED�A�
5OSHIBA�1�������PIN�
PRINTER��$OULD�YOU�TELL�
ME�WHICH�

PRINTER�DRIVER�TO�USE�AND�WHETHER�
THIS�PRINTER�WILL� PRINT�GRAPHICS�USING�
'DA87EE;A@3>�'397�
 	�  

+3�)ARRIS�
)ORDER�

$O�%URHAN

0N�THE� &XTRAS�DISK
� IN�THE�
iDEVS�PRIN TERSj� DRAWER
�YOU�WILL� FIND�
DRIVERS�FOR�BOTH� THE�5OSHIBA�1���$�
AND�1���49��5RY�THE�5OSHIBA�WITH�
1ROFESSIONAL�1AGE�AND� BOTH� THESE�
DRIVERS�AND� SEE� IF� IT�WORKS��!-

'035�$0/530-
^?L� "RE�THERE�ANY�CONTROL�

JI5- � *� WORDS�WHICH� *�CAN�USE�
FROM�#ASIC�TO�TURN�
THE�PRINTER

PORT� INTO�AN� INPUT�PORT
� IE�TURN�ANY�
OUTPUT�PIN� INTO�AN� INPUT�PIN�FOR�
CONTROLLER�APPLICATIONS�OR�TO�READ�
THE�INPUT�FROM�A�SOUND�SAMPLER 

$�4AVAGS�
.ILLOIR�

$UMBRI�

*F�YOU�ARE�AFTER� i##$�#ASIC�STYLEj�
HARDWARE� PORT�CONTROL� THEN�FORGET� IT

".*("�4)011&3�n �*446&� ���d�.":� ����



# 3 ! 2$�.-� 3'$� "'$ /
*�WRITE�LOADS�OF�LETTERS�AND� *� LIKE�TO�KEEP� IN�CONTACT�WITH�
EVERYONE�WHOM� *�CONVERSE�WITH�

3ETAINING�EVERYONEjS�DETAILS� IN�A�BOOK�IS�A�REAL�PAIN�FOR�
NUMEROUS�REASONS�SO� *jVE�DECIDED�THAT�*jD� LIKE�TO �USE�MY�

COMPUTER�INSTEAD��$OULD�YOU�RECOMMEND�A�1%�OR�COMMERCIAL�DATABASE�
PROGRAM�THAT�WILL�ALLOW�ME�TO�STORE�AND�PRINTOUT�NAMES�AND�ADDRESSES�

4TUART�/��)ARDY�
4HEFFIELD

+UST�ABOUT�ANY�1%�DATABASE� PROGRAM�WOULD�BE�MORE�THAN� SUITABLE�FO R�YOUR�
PARTICULAR�REQUIREMENTS�ALTHOUGH� *jD� RECOMMEND�"MI�#ASE�**�WHICH� IS�
AVAILABLE�FROM� ���BIT�4OFTWARE� 	S ������������
��+)

�ECAUSE� NONE�OF�THE�"MIGA� #ASICS�
�FFER�ANYTHING�SIMILAR�� )AVING�SAID�
HAT� *� OUGHT�TO� POINT�OUT�THAT�PARALLEL�
�ORT�CONTROL� FROM� #ASIC� IS� AN� AREA�
HAT� IS�QUITE� POORLY�DOCUMENTED� AND� *�
NUST�ADMIT� IT� IS� NOT�SOMETHING�WHICH�
HAVE�EVER�HAD� REASON�TO�EXPERIMENT�
VITH�� 4UCH�THINGS� ARE�BOUND�TO�BE�
LOSSIBLE
� FOR�EXAMPLE�BY�USING�A�
NIXED� CODE� #ASIC�ASSEMBLER�
APPROACH
� BUT�UNLESS�YOU� ARE� USED�TO�
������CODING�AND�THE�"MIGA�S�� �4 �
HIS�WOULDNjT �BE�A� PARTICULARLY�EASY�
H INGTO � BECOME� INVOLVED�WITH��1"0

;4#(.� -&23
*� HAVE�A�PROBLEM�
CONCERNING�AUDIO�
PLAYBACK�FROM�MY�
"����AND�

�IDELITY�$5.�MONITOR�� *N�57�MODE�
LOTH�AUDIO�AND�VISION�ARE�FINE
� BUT�IN�
NONITOR�MODE� *�GET�NO�AUDIO��
8HENEVER�*�CONNECT�THE�"����TO�A�
ITEREO�SYSTEM�THE�SOUND�PORTS�
�HECK�OUT�0,
�SO�THA TjS�NOT�THE�
�ROBLEM�

5HE�CONTINUITY�ON�MY�5RILOGIC�
7-��LEAD�CHECK�OUT�FINE�� �PINS��
� ��
IRE�THE�AUDIO�PINS�AND�PIN��� IS�THE�
COMMON�

$AN�YOU�TELL�ME�WHICH�PINS�THE�
oUDIO� LEADS�SHOULD�BE�CONNECTED�TO�
N�ORDER�TO� REACH�THE�$5.�AUDIO�
�IRCUIT 

-EE�#AILEY�
1RESTON�

-ANCASHIRE

CONTACTED�5RILOGIC
�WHICH� ASSURED�
NE�THAT� IF�THE�"-�� LEAD�WAS� ALL� 0,�
HEN� IT�WOULD�DEFINITELY�WORK�WITH� THE�
�IDELITY�$5.
� AS� THIS� IS� ONE�OF�THE�
NONITORS�THEY�USED�TO� TEST�THE� LEADS�
VITH�� 4O� THE� PROBLEM� MAY� LIE�WITH� A�
AULTY�CABLE�

"�POSSIBLE�ALTERNATIVE� IS� THAT�AN�
$�CHIP�NEAR�THE�4$"35�CONNECTOR�ON�
�OUR�MONITOR�HAS�GONE�FAULTY
� THOUGH�
HIS�WOULD� APPARENTLY�CAUSE�THE�
NONITOR�TO�BE� USABLE�ONLY� IN� THE� 3(#�
NODE�� �WHICH� DOESNjT �APPLY� IN�YOUR�
�ASE�

:OUjVE� ALREADY�PROVED�THAT�THE�
AUDIO� OUTPUT�OF�YOUR�"MIGA� IS�0,
� SO�
HE�ONLY�POSSIBILITIES� ARE� THAT�EITHER�
HE�CABLE�OR�THE�MONITOR� IS�FAULTY�	OR�
N� THE�WORST�CASE
� BOTH
�

:OU� COULD� CONTACT�5RILOGIC� 	S �

��� �������
�WITH� A�VIEW�TO�
EPLACING�YOUR�CABLE
� IF�THIS� DOESNjT�
+O�THE�TRICK�THEN�YOU�WILL� HAVE�TO�
�ONSIDER�GETTING�YOUR�MONITOR� LOOKED�
AT�

*� HAVE�TRIED� TO�TRACK�DOWN� THE�
AUDIO�CONNECTIONS� BUT� UNFORTUNATELY� *�
VAS� NOT�ABLE�TO�COME� UP�WITH�
ANYTHING
� BECAUSE� 'IDELITY�CLOSED�
TOWN� AROUND�THREE�YEARS� AGO�AND� IT�
*0� LONGER�HAS�A�5ECHNICAL�
%EPARTMENT�	OBVIOUSLY
�TO� FIRE� SUCH�
QUESTIONS�AT�

*� SHOULD� THINK�THAT�5RILOGIC�WOULD�

E� ABLE� TO� HELP�WITH� TH IS� INFORMATION�
	��	� �'

/1.
���/1.!+$,2
*N�"MIGA�4HOPPER�
ISSUE��
�YOU� REVIEWED�
THE�PUBLIC�DOMAIN�45�
EMULATOR�

FOR�THE�"MIGA��"CCORDING�TO�THE�
ARTICLE
� THE�45�VERSION�OF�4TEINBERGjS�
1RO����RAN�ON� IT��)OWEVER
�WHEN� *�
TRIED� IT�MYSELF
� *�COULDNjT �GET�1RO����
TO�SEND�ANYTHING�DOWN�THE�SERIAL�
PORT�� *�WANT�TO�BE�ABLE�TO�USE�DATA�
DISKS�WITH� BANK�LOADERS�FOR�A�%9���
AND�3OLAND�%���
� BUT�THEY�
PRESENTLY�DONjT �WORK�UNDER�THE�45�
EMULATOR�� *jVE�TRIED� RUNNING�THE�
EMULATOR�UNDER�BOTH�����AND������
8HAT�AM�*�DOING�WRONG 

"NOTHER�PROBLEM� *jVE�FOUND� IS�
THAT�THE�EMULATOR�SEEMS�TO�CRASH�
WHEN� *�CHANGE�RESOLUTIONS�� *S�THIS�A�
PROBLEM�WITH�MY�"MIGA 

.ARK�(RANGER�
$RAWLEY�
4USSEX

"LTHOUGH�QUITE� A� FEW�45�PROGRAMS�WILL�
LOAD�FINE� UNDER�THE�1%�45�EMULATOR
�
VERY�FEW�OF�THEM�SEEM�TO� RUN� EXACTLY�
HOW�THEY�SHOULD�

*N� THE� CASE�OF�1RO���
� YOUjVE�
FOUND�THE�ONE�BIG�FLY� IN� THE�OINTMENT�
WHICH� STOPS� THE�EMULATOR�BEING�
PARTICULARLY�USEFUL�� #ECAUSE�THE� 45jS�
.*%*� PORTS�ARE�SEPARATE� FROM�THE�
MACHINEjS� SERIAL� PORT
� YOUj LL� FIND� THAT�
THE�VAST�MAJORITY�OF�45�.*%*� SOFTWARE�
WONjT � RUN�

.Y�ADVICE� TO�YOU�WOULD� BE�TO�
TREAT�YOURSELF�TO � A�COPY�OF�A� 1%�
PROGRAM� CALLED�.*%*$OM�� 5HIS� LITTLE�
GEM� OF�A� PROGRAM�WILL� ENABLE�YOU�TO�
BOTH� RECEIVE�AND�TRANSM IT�4YS&X�
DUMPS�FROM�JU S T�ABOUT�ANY�.*%*�
DEVICE� AND� STORE�THEM�ON� STANDARD�
"MIGA�DISKS�

*� TOO�HAD�QUITE� A� FEW�SOUND�
BANKS�FOR�MY�,ORG�. L� ON� AN�45�DISK�
FOR� USE�WITH� 4TEINBERGjS�4ATELLITE�
UTILITY�	BUNDLED�WITH�$UBASE
��
6NFORTUNATELY
�4ATELLITE �WOULDNjT � RUN�
UNDER�THE� 45�EMULATOR�EITHER
� SO� *�
THOUGHT� *jD�TRY�A� LITTLE�EXPERIMENT��
8HAT� *� DID�WAS�TO�COPY�THE�4ATELLITE�
BANKS�ACROSS�TO�AN�"MIGA�DISK�AND�
THEN� *� TRIED� TO�TRANSM IT�THEM�TO�MY�
. L�USING�.*%*$OM�� 5O�MY�SURPRISE
�
THEY�WORKED�FINE�

"S� LONG�AS�THE� BANK� LOADING

UTILITY�THAT�YOU� USE�DOESNjT �ADD� ITS�
OWN� DATA� TO�THE�DUMPS�THAT� IT�
RECEIVES
� YOU� SHOULD� FIND� THAT�YOUR�
%9��� AND�%60 �DUMPS�WILL�WORK�FINE�
WITH�.*%*$OM�TOO� 	AFTER�ALL
� THE�
4YS&X� INFORMATION� TRANSMITTED� BY�
YOUR�SYNTHS�WILL� REMAIN� THE�SAME�NO�
MATTER�WHICH� COMPUTER� IS� RECEIVING�
IT
�

'OR�A� COPY�OF� IT
� CONTACT�THE� 1%�
LIBRARY�"MIGA/UTS� 6NITED�� *TjS� AT� ����
%ALE�7ALLEY�3OAD
� 4OUTHAMPTON
� 46��
��9�� +)

31.4!+$�6(3'�3$7 2
.Y�PRINTER�IS�A�5EXAS�
*NSTRUMENTS�0MNI�
����MODEL����9-�� *�
BOUGHT� IT�SECONDc

HAND
�WITHOUT�AN� INSTRUCTION�
MANUAL
� HOWEVER�ON�WRITING�TO �
5EXAS� *NSTRUMENTS� *� RECEIVED�A�
MANUAL� BY�RETURN�POST�

*� HAVE�TESTED� THE�PRINTER�AND�THE�
%*1�SWITCHES�AND� IT� IS�ALL�WORKING��
.Y�PROBLEM� IS�GETTING�A�PRINTER�
DRIVER�TO�USE�WITH� IT��5HE�ONLY�ONES�
WHICH�GIVE�ME�ANY�KIND�OF�
UNDERSTANDABLE� RESPONSE�ARE�
&PSON2�AND�GENERIC
�BUT�THESE�ARE�
LIMITED� IN�THAT�THEY�ONLY�GIVE�BASIC�
PRINT�� �THAT� IS�TO�SAY
�NO� ITALICS
� NO�
UNDERLINE
� NO�BOLD
�AND�GRAPHICS�ARE�
A�NON�STARTER�

$AN�YOU�HELP 
+AMES�.C(OUGH�

5OWNHEAD�
4TRATHCLYDE

)MM�� 5RICKY�ONE�� 5HE�0MNI� ����
MODEL� ���9-�HAS� ITS� OWN� SET�OF�
ESCAPE�CODES�DESIGNED� BY�5EXAS�
*NSTRUMENTS�� 5HESE�ESCAPE�CODES�
ARE� iALMOST� BUT� NOT�QUITEj� TOTALLY�
&PSON�COMPATIBLE�� *N�OTHER�WORDS
�
THE�MAJORITY�OF�THE�ESCAPE�CODES�ARE�
THE� SAME
� AND� ONLY�A�FEW�ARE�
DIFFERENT�

5HE����9-� IS� ACTUALLY�A���PIN�
PRINTER
� SO�YOUjLL� NOT�GET�MUCH� SENSE�
OUT�OF�&PSON2
�WHICH�WAS�WRITTEN� FOR�
���PIN� PRINTERS��5RY�THE� &PSON90*D�OR�
&PSON9<$#.@.14�����>� DRIVERS��
5HEREjS� A�GOOD� CHANCE�THA T�YOUjLL�GET�
BOLD
� ITALICS� AND� UNDERLINE�OUT�OF�
THESE�

(RAPHICS�OUTPUT� IS�DIFFICULT�
BECAUSE�THE����9-�HAS�MOSTLY

DIFFERENT� RESOLUTIONS� TO� &PSON� ��PIN�
PRINTERS�� )OWEVER� ITS�TWO� LOWEST�
RESOLUTIONS� ARE����BY���� AND� ����BY�
���DOTS�PER�INCH��5HE� &PSON90*D�
DRIVER�USES����BY���� RESOLUTION�WHEN�
SET�TO � %ENSITY��
� AND�THE�
&PSON9<$#.@.14�����>� DRIVER�USES�
���� BY����ON� %ENSITY� �
� SO�YOU�
MIGHT�GET�SOME�JOY�THERE�

#UT�THE����9-jS� HIGHEST�
RESOLUTION� IS� ����BY�����DOTS� PER�
INCH
� AND� &PSON� PRINTERS�DO� NOT�
SUPPORT�TH IS� RESOLUTION
� SO�THE� &PSON�
DRIVERS�WONjT �WORK�� /OR�WILL� ANY�OTHER�
DRIVER�ON� THE� &XTRAS�DISK
� AND� *jM�
AFRAID� *� KNOW�OF�NO�SPECIFIC�DRIVER�FOR�
THE����9-�� +8

%+(//(-&�(, &$2
*� HAVE�JUST�BOUGHT�AN�
"MIGA�����1LUS�AND�
WOULD� LIKE�TO�CONNECT�
A�VIDEO

SIGNAL� TO� IT�TO�DO�SPECIAL�EFFECTS�
SUCH�AS�MIRROR�IMAGE
�MULTI�IMAGE
�
PICTURE�FLIPPING�AND�SO�ON�� �� HAVE�
BEEN�TOLD�THAT�IT�CAN�ONLY�BE�DONE�
ON�AN�"MIGA������OR������WITH�THE

2 ,/+$1
2" 1"(38

o o . � *�HAVE�JUST�
o � PURCHASED�AN
- U% @= D � "MIGA�AND�WOULD�
(� ,� '1� APPRECIATE�ANY�

INFORMATION�YOU�COULD�GIVE�ME�
REGARDING�THE�POSSIBLE�EXISTENCE�
OF�PROFESSIONAL�QUALITY�SAMPLERS�
FOR�THE�"MIGA�� *�KNOW�OF�SUCH�
PRODUCTS�FOR�THE�"TARI�45
�PRICED�
BETWEEN�_����AND�_���
� BUT�SO�
FAR�*� HAVE�BEEN�UNABLE�TO� LOCATE�
SUCH�SAMPLERS�FOR�THE�"MIGA�

"NON

8HEN�YOU�S A Y iPROFESSIONAL�
QUALITYj� *� PRESUME�YOU�MEAN�EITHER�
���BIT�OR� ���BIT�SAMPLING��5HE�
GOOD�NEWS� IS�THAT�A�COMPANY�
CALLED� 4UN3IZE� *NDUSTRIES�HS�
PRODUCED� BOTH����BIT�AND� ���BIT�
SAMPLING�CARDS�FOR�THE�"MIGA��
/EITHER�ARE�AVAILABLE�YET� IN� THE�6,�
BUT�THEY�SHOULD
�WITH� LUCK
� BE�
ARRIVING�WITHIN�THE�NEXT�FEW�
MONTHS�

5HE����BIT�BOARD� IS�
HOWEVER�LIKELY�TO �BE� RELATIVELY�
EXPENSIVE�BECAUSE� IT� IS� A�STEREO�
UNIT�WHICH�SUPPORTS�.*%*
� 4.15&
�
%"5�AND�$%�HOOK�UP��8ITH�A�
SIGNAL�TO�NOISE� RATIO�AS�GOOD� AS�A�
COMPACT�DISK� IT� IS� LIKELY�TO�ATTRACT�
A� LOT�O F�PROFESSIONAL� INTEREST�� *F�
YOU� CONTACT�;ONE�%ISTRIBUTION�
d��������������THE�PEOPLE�THERE�
SHOULD�BE� ABLE�TO�GIVE�YOU�
ADDITIONAL� TECHNICAL� DETAILS�
1"0

".*("�4)011&3�n �*446&� ���.":� ����



".1-$1�3(/
5HIS�PIECE�OF�ADVICE�COMES�
FROM�1AUL�)OWLETT�OF�
4OUTHAMPTON�� *T�COMES�IN�
RESPONCE�TO�3�1RICE�S�LETTER�IN�
�%���ASKING�IF�THERE�WAS�A�
PROGRAM�TO�PLAY� =8A4B@0294@�
MODULES�SO�THAT�THE�SECOND�
MODULE�LOADS�AS�THE�FIRST�ONE�
PLAYS
�THUS�BEING�READY�TO�PLAY�
STRAIGHTAWAY��1AUL�WRITES�

k *�HAVE�JUST�THE�PROGRAM��IT�S�
CALLED� �<BC8&@0294@	� *T�HAS�A�
FEATURE�CALLED�.USIQUE�NONc
STOP�WHICH�DOES�JUST�WHAT�
3ICHARD�ASKS��"S�WELL�AS�THAT
�
IT�CAN�RUN�IN�THE�BACKGROUND�IN�
8ORKBENCH�AND�IT�CAN�DISPLAY�
A�SPECTRUM�ANALYSER
�VOLUME
�
SPEED�AND�TAPE�PLAYER�LIKE�
CONTROLS�� *T�CAN�EVEN�PLAY�YOUR�
MODULES�IN�A�RANDOM�OR�PREc
PROGRAMMED�ORDER�l

�<BC8&@0294@�CAN�BE�FOUND�
ON�"MIGANUTS�6NITED�DISK����
�
WHICH�ALSO�CONTAINS�OTHER�GOOD�
4OUNDTRACKERS�AND�3IPPERS�

&70<9A�5=@�B74�B8>�=55��"0C:��H��
D8::�14�=<�8BA�D0F�B=�F=C�
A7=@B:F	

*NVISION�PROGRAM�� *S�THERE�ANY�WAY� *�
CAN�DO�THIS�WITH�MY�"MIGA�����
1LUS �"LSO
� HOW�DO� *�GO�ABOUT�
CONNECTING�MY�4UPER�7)4�MACHINE 

3AMBO�3AGU�
#RADFORD�
8�:ORKS

*jM� AFRAID� THAT�WHOEVER�TOLD�YOU�THAT�
YOU�COULD� ONLY�DO� THE�VIDEO�EFFECTS�
YOU� REQUIRE�ON� AN�"�����OR������
WAS� PRETTY�MUCH� CORRECT�

5HE� *NVISION� 1LUS� HARDWARE� IS� ONE�
WAY�OF�DOING�SOME�OF�THESE�EFFECTS
�
ALTHOUGH�THERE� IS� NO�WAY�OF�DOING�
REAL�TIME�FLIPS�AND� TUMBLES� ON� A� LIVE�
IMAGE�� �THE� PICTURE�CAN� BE� SIMPLY�
INVERTED
� MIRRORED
� RECOLOURED� AND� SO�
ON
� ALL� AT�REDUCED� PICTURE�QUALITY�

'OR�FURTHER� INFORMATION�YOU� MIGHT�
LIKE�TO� SEE�MY�REVIEW� IN�"MIGA�
4HOPPER�*SSUE���� 5HE� ONLY�OTHER�WAY�
*� KNOW�OF�DOING�THESE�THINGS� IN� REAL�
TIME�WITH� AN�"MIGA� IS�TO� USE�A�7IDEO�
5OASTER�� �BUT�TH IS�ONLY�FITS �"MIGA�
�����OR�����S�AND�DOES� NOT�
CURRENTLY�WORK�WITH� THE� 6,�VIDEO�
SYSTEM� 	KNOWN� AS�1"-
�

5HERE�ARE
� OF�COURSE
� OTHER�WAYS�
OF�MAKING�A�PICTURE�FLIP�AND�TUMBLE�
ON�THE�"MIGA� BUT�YOUjLL� HAVE�TO �GRAB�
IT� IN� FROM�VIDEO�FIRS T�	USING�A�DIGITISER
�
AND�THEN�MANIPULATE� IT�WITH� A�
PROGRAM� LIKE�%ELUXE�1AINT�*7
�
"NIMAGIC�OR�&'9�%
� ALL� O F�WHICH�
PRODUCE�AN� ANIMATION� OF�THE� PICTURE

FOR�PLAYBACK
� NONE�OF�WHICH�WORK� IN�
REAL� TIME��"ND�THEY�ALL� NEED� LOTS�OF�
MEMORY�TO�WORK�ON� LARGE
� HI�RES�OR�
)".� IMAGES�

5HERE� ARE�ALSO�OTHER
� NON�"MIGA�
WAYS�OF�CARRYING�OUT�THE�EFFECTS�
WHICH�YOU� REQUIRE�BUT�YOUjLL� NEED�
EXTRA�VIDEO� HARDWARE�SUCH� AS�A�
VISION�MIXER�AND�FRAMESTORE�WITH�
EFFECTS�� *jM� AFRAID� TH IS� IS�BEYOND�THE�
SCOPE�OF�MY�ANSWER�HERE�AS� IT�MOVES�
US� INTO�THE�EXPENSIVE�WORLD�OF�VIDEO�
PRODUCTION� EQUIPMENT�

5O�CONNECT�YOUR�"MIGA�TO�YOUR�
4UPER�7)4�MACHINE�YOUjLL� REQUIRE�A�
GENLOCK�WHICH� CAN� OUTPUT�4�7)4�
VIDEO� SIGNALS�� 5HERE�ARE� A�NUMBER�OF�
THESE�CURRENTLY�AVAILABLE� AND�YOU�LL�
SEE�THEM� ADVERTISED� IN� MAGAZINES�
SUCH� AS�TH IS�ONE�AND� OTHERS�SUCH� AS�
$AMCORDER�6SER�� (8

$-+(&'3$-$#�/$-
*�WOULD� LIKE�TO�WRITE�A�
LIGHT�PEN�DRIVER�IN�$�
AND�HAVE�PURCHASED�A�
KIT�FROM�.APLIN�

&LECTRONICS�� *� BELIEVE�THE�TWO�
REGISTERS� *� NEED�ARE�SOMEWHERE� IN�
THE�"GNUS�CHIP�AND�WONDER�IF�YOUjD�
BE�GOOD�ENOUGH�TO�POINT�ME�IN�THE�
RIGHT�DIRECTION�

"(�#OWLER�
'OLKSTONE�

,ENT

71043� 	�%''���
� AND�7)1043�
	�%''���
�ARE�THE�TWO� REGISTERS�YOU�
ARE�TALKING�ABOUT�� �THESE� PROVIDE�THE�
HIGH�ORDER�AND� LOW�ORDER�PEN� POSITION�
BITS� BUT�YOU�LL� ALSO�NEED�TO�WRITE�A���
INTO�BIT���OF�#1-$0/0� 	�%''���
�TO�
ENABLE�THE� LIGHT�PEN� LATCH�� "LL� THE�
REGISTER�AND� LIGHT� PEN�
CONNECTION�USE�DETAILS� THAT�YOU�
REQUIRE� CAN� BE�FOUND� IN� THE�"MIGA�
)ARDWARE�3EFERENCE�.ANUAL�� 1"0

' 1#�#(2*�' 22+$2
*�OWN�AN�"����HARD�
DISK�AND�� �LIKE�A�GOOD�
BOY�� �*� TRY�TO�BACK�IT�
UP�REGULARLY�USING�

-AKE�'OREST�-OGICjS�5HE�%ISK�
.ECHANIC�

*7*Y�HARD�DISK�IS�THREE�QUARTERS�
FULL�SO� IT�IS�OF�VITAL� IMPORTANCE�TO�ME�
THAT�MY�DRIVE�WORKS�CORRECTLY�

)OWEVER
�AS� *jVE� INADVERTENTLY�
MANAGED�TO�WIPE�MY�HARD�DISK�
CLEAN�SEVERAL�TIMES�	USUALLY�WHILST�
TRYING�TO�VALIDATE�A�FLOPPY�DISK�BUT�
FORGETTING�TO�HIGHLIGHT� IT

� *�ALWAYS�
SEEM�TO�HAVE�GREAT�DIFFICULTY�TRYING�
TO�PUT�THE�INFORMATION�BACK�ON�TO�
MY�DRIVE�FROM�MY�BACKUPS�

.Y�QUESTION� IS�THIS��CAN�YOU�
RECOMMEND�A�MUCH�BETTER�HARD�DISK�
BACKUP�UTILITY � I jVE�HAD�NO�END�OF�
PROBLEMS�WITH�%ISK�.ECHANIC
�SO�*jD�
BE�GRATEFUL� IF�YOU�COULD�SUGGEST�A�
MORE�RELIABLE�BACKUP�UTILITY�

(OING�.AD�
8ICKFORD�

&SSEX

:OU�RE� RIGHT
� %ISK�.ECHANIC�IS�A�
LOUSY�PROGRAM�� *� TRIED� USING� IT�ON�MY�
��.B�4$4*� DRIVE�BUT�ENCOUNTERED�
PRETTY�MUCH� THE� SAME�TYPE�OF�
PROBLEMS�THAT�YOU� DESCRIBE�

5HE� BACKUP�UTILITY�THA T� *�WOULD�
RECOMMEND� IS� CALLED�2UARTER#ACK�
AND� IS� AVAILABLE� FROM�)#�.ARKETING�d�
������������� 2UARTER#ACK�IS� A�
PRETTY�SIMPLE� LITTLE� PROGRAM
� BUT� IT�
GETS� THE�JOB�DONE�QUICKLY�AND�
EFFICIENTLY��+)

!1. #" 23�-$62
*� PURCHASED�#ROADCAST�5 ITLER�� �FOR�
MY�"���
�AND� IT�WORKS�PERFECTLY�
WELL�FROM�THE�FLOPPY�DISK�� #UT�WHEN�
*� INSTALLED� IT�ON�MY�(71�HARD�DRIVE�
AND�TRIED�TO� RUN� IT�FROM� ITS� ICON� IT�
JUST�CRASHED�THE�COMPUTER�� *�DID�
NOTICE�THAT�THE�MESSAGE�k /EWCON�
.OUNT�'AILED�$ODE���l�WAS�
DISPLAYED�

*jVE�MADE�SURE�THAT�THE�STARTUP��
SEQUENCE�CONTAINS�THE�
'AST.EM'IRST�COMMAND
�AS�
RECOMMENDED�

$AN�YOU�ADVISE�WHAT�THE�
PROBLEM�MIGHT�BE �.Y�SUPPLIERS�
CANjT �HELP�AND�DESPITE�TWO�FAXES�TO �
*NNOVISION�5ECHNOLOGIES�	THE�
MAKERS�OF�#5�
� *� HAVE�HAD�NO�
RESPONSE�

3"�5HORNE�
)ENLEY

8ELL
� *jVE�TRIED� ALL� *� COULD� THINK�OF�TO�
EMULATE�YOUR�#5��CRASH�ON�MY�"MIGA�
����
� BUT�THE�ONLY�WAY� *� COULD�CAUSE�
THIS�WAS�TO� USE� /O'AST.EM�TO�TURN�
0''�THE� 'AST�MEMORY�� �THE�OPPOSITE�
TO� 'AST.EM'IRST�� *� CHECKED� MY�
STARTUP�SEQUENCE�AND� *�WASNjT �USING�
'AST.EM'IRST� ANYWAY�� �BUT�#5��STILL�
WORKED�0,�

k /EWCON� .OUNT�'AILED�$ODE� �� l�
MADE�ME�WONDER�WHETHER�YOUR�
STARTUP�SEQUENCE� CONTAINED�THE�
COMMAND�.OUNT�/EWCON�� �BUT� *

REMOVED�TH IS�FROM�MINE
� REBOOTED�
AND� STILL� HAD� NO� PROBLEMS�

*N� FACT
� *� STRIPPED�DOWN� MY�
STARTUP�SEQUENCE� BACK�TO �BASICS� BUT�
ALL� TO � NO�AVAIL��5HE�ONLY�OTHER�
PROBLEM� *� COULD� CAUSE�WAS�TO � REMOVI�
*CON9�FROM�THE� #5ITLER��DRAWER�� �
RESULTING� IN� A�MESSAGE�TO� THE�EFFECT�
THAT�THERE�WAS�AN� ERROR�WHILST�
OPENING� *CON9�	WHICH� IS� NEEDED�TO�
LOAD�THE� PROGRAM
�

:OU�DON �T�HAVE�A�SHORTAGE�OF�
MEMORY
� SO� THAT�WON�T� BE�CAUSING�
THE� PROBLEM�� %ID� YOU� INSTALL�#5��
CORRECTLY�BY�USING�THE�)%*NSTALL�
PROGRAM� SUPPLIED
� OR�DID�YOU�DO� IT� BY�
HAND
� AS�THE� PROGRAM�COPIES�ALL�THE�
REQUIRED� FILES� TO�THE�DESIGNATED�
DRIVE 

$HECK�THE� #5ITLER��DRAWER�
CONTENTS� AND� COMPARE� THEM�WITH� THE�
FLOPPY�DISK�� %OES�EVERYTHING� LOOK�
0, �:OU� SHOULD� ALSO�CHECK�THAT�ALL�
THE� FILES� IN� $�
� %EVS�
� -IBS�
� AND� -�� OI�
THE� FLOPPY�ARE� PRESENT� IN� THE�
CORRESPONDING�PLACES�ON�YOUR�HARDc
DISK�� #UT�DON�T�COPY�THE� FILES� FROM�
THE�FLOPPY�TO�THE� HARD�DISK�UNLESS�
YOU� ARE� ABSOLUTELY�SURE�WHAT�YOU� ARE�
DOING�� �YOU� COULD�END� UP� REPLACING�A�
VITAL� FILE�WITH� A�VERSION� UNSUITED�TO�
YOUR�CURRENT�SETUP�

*F�NONE�OF�THIS� HELPS
� DELETE� THE�
ENTIRE� #5ITLER��DRAWER�FROM�YOUR�HARE�
DISK�AND� RE�INSTALL� FROM� SCRATCH� USINJ�
THE� )%*NSTALL� PROGRAM
� FOLLOWING�THE�
INSTRUCTIONS� IF�NECESSARY�� *F�THIS�
DOESN�T�WORK�YOU� MIGHT�HAVE�A�
DEFECTIVE� COPY�OF�THE� PROGRAM� AND�
SHOULD�GET� IT�CHANGED��(8

, 23$1(-&�".#$
>� HAVE�OWNED�AN�
"MIGA�FOR�EIGHTEEN�
MONTHS�AND�HAVE�
USED� IT�MAINLY�FOR�

GAMES�� /OW�*�WANT�TO� IEARN�
MACHINE�CODE�� *� AM�FAIRLY

CONTINUED�ON�PAGE��

+"3(0/� #645*/(� n� +"3(0/� #645*/(
)".�� �)OLD�"ND�.ODIFY� IS�AN�"MIGA�GRAPHIC�MODE�ENABLING�ALL� �����COLOURS�

TO�BE�DISPLAYED�AT�ONCE
�WITH� CERTAIN� RESTRICTIONS�

*CON9�� �A�HANDY� LITTLE� PUBLIC�DOMAIN� PROGRAM�WHICH�WILL� ENABLE�A�4HELL� SCRIPT�
	A�COLLECTION�OF�4HELL�COMMANDS�HELD� IN� A�FILE
�TO �BE�EXECUTED�VIA�CLICKING�
ON�AN� ICON�VIA� THE�8ORKBENCH�

-IGHT�PEN�� �A� PEN�LIKE�DEVICE�WHICH� CAN� BE�CONNECTED�TO�THE�"MIGA�AND�USED�
ON�THE�SCREEN�AS�A�POINTING�DEVICE�� *T�WORKS�BY�DETECTING�THE� BLIP�OF�LIGHT�
PRODUCED�ON�THE�SCREEN� AS�THE�DISPLAY� IS�CREATED�BY�A� RAPIDLY�MOVING�
SCANNING�DOT�	WHICH�TRAVERSES�THE�WHOLE�SCREEN�EVERY���TH�OF�A� SECOND
��
#Y�NOTING�THE�TIME�AT�WHICH�THE�BLIP� IS� DETECTED
�THE�COMPUTER�CAN�
CALCULATE�THE�POSITION�O F�THE� LIGHT� PEN�

1"-�� �ONE�OF�THE�MAIN�57�COLOUR�CODING�SYSTEMS�	WITH� THE�EXCEPTION�OF�
'RANCEjS�4&$".�SYSTEM

�WHICH� IS� IN� USE�AROUND�THE�WORLD� AND�WAS�
DEVELOPED� IN� #RITAIN�� 1"-� REFERS�TO �1HASE�"LTERATION� -INE�� *N� FACT
�THERE�
ARE�SEVERAL�HYBRID�1"-�SYSTEMS� IN�USE
� ALL� O F�WHICH�ARE� SLIGHTLY�DIFFERENT�

4$4*�� �4MALL� $OMPUTER�4YSTEMS� INTERFACE� IS�THE� STANDARD� USED�FOR
CONNECTING�HARD�DRIVES
� $%�30.�DRIVES
� TAPE�BACK�UP�UNITS�AND�SO�ON�TO�
COMPUTERS�
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COMPETENT�IN�8ORKBENCH
� AND�CAN�
WORK�WELL�WITH�THE�4HELL��%O� *� NEED�
ANY�BOOKS�ON�THE�"MIGA�S�OPERATING�
SYSTEM�OR�ANYTHING�LIKE�THAT�AND� IF�
SO�WHICH�ONES�WOULD�YOU�
RECOMMEND 

8HEN� *� LOAD�UP�SOME�DISKS� *�GET�
AN�ERROR�MESSAGE�SAYING�k$ANjT �FIND�
%ISK�7ALIDATORl �� *�CAN�GET�AROUND�
THE�PROBLEM�BY�COPYING�THE�DISK�
VALIDATOR�FROM�8ORKBENCH� INTO�THE�
DISK�S�-�DIRECTORY�� *S�THERE�ANYTHING�
WRONG�WITH�MY�DISKS �)AVE�THEY�
BEEN� INFECTED�WITH�A�VIRUS 

1HILLIP�5HOMAS�
4TVECHALE�
$OVENTRY

:OUjVE�NOT�SAID�WHETHER�OR�NOT�YOU�
HAVE� ANY�PREVIOUS� PROGRAMMING�
EXPERIENCE�SO� *j LL� ASSUME�THAT�YOU�
HAVENjT�

*jVE�GOT�TO� BE� HONEST�� � *� SUSPECT�
THAT�MACHINE�CODE�ON�THE�"MIGA� IS�
GOING�TO�SCARE� THE� HELL� OUT�OF�YOU�
5HIS� IS� NOT�BECAUSE�THE�������
INSTRUCTION� SET� IS� PARTICULARLY�DIFFICULT�
TO� UNDERSTAND�� � IT� IS� BECAUSE
� IN�
ORDER�TO�WRITE�������CODE�FOR�THE�
"MIGA
� YOU� NEED�TO� KNOW�ABOUT�THE�
"MIGA�S�OPERATING�SYSTEM
� ITS� LIBRARY�
ARRANGEMENTS
� AND� A�MILLION� OTHER�
THINGS�BESIDES�

5HIS�DOESN�T�HOWEVER�MEAN�THAT�
IT�WOULD� BE�AN� IMPOSSIBLE�TASK�BUT�
YOU� REALLY�WILL� NEED�TO� PUT�A� LOT�OF�
EFFORT� INTO� IT��"S�WELL� AS�COMING�TO�
TERMS�WITH� THE�WRITING�OF�������CODE�
ITSE LF�YOUj LL� NEED�TO�GET�HOLD�OF
� AND�
READ
� AS�MUCH� OF�THE�"MIGA�S�
TECHNICAL� DOCUMENTATION� AS�YOU� CAN�
FIND�

5HE�"DDISON�8ESLEY�30.�,ERNAL�
.ANUALS�ARE�THE�OFFICIAL�"MIGA�
GUIDES�AND�THESE�TOGETHER�WITH� THE�
#ANTAM� #OOKS�"MIGA%04�.ANUAL�
	WHICH� CONTAINS� IN�DEPTH� "MIGA%04�
PROGRAMMING� INFO
� PROVIDE� THE�MOST�
COMPLETE�DESCRIPTIONS�OF�THE�SYSTEM��
5HE�TROUBLE� IS�THAT�THESE� BOOKS�ARE�
WRITTEN� FOR�USERS�WHO� ARE
� TO �A� LARGE�
EXTENT
� ALREADY�USED�TO� PROGRAMMING�
COMPLEX�SYSTEMS�� .OST�"MIGA� USERS
�
HOWEVER
� DO�NOT�FALL� INTO�THIS�
CATEGORY�BUT�FORTUNATELY�A� LOT�OF�
EASIER�TO�READ
� BUT� LESS�
COMPREHENSIVE
� TECHNICAL� BOOKS�
	FROM�"BACUS
� #4#� #OOKS�AND� SO�ON
�
HAVE�APPEARED�WHICH� BRIDGE�THIS�VERY�
GAP�

*T� IS� IMPOSSIBLE�TO � RECOMMEND� A�
SINGLE�BOOK� 	OR�EVEN� A�FEW
�WITHOUT�
KNOWING�QUITE� HOW�MUCH�
PROGRAMMING�EXPERIENCE�YOU� HAVE
�
SO� *� THINK�THE�ONLY�USEFUL� ADVICE� *� CAN�
GIVE�YOU� IS� TO�GET�DOWN�TO�YOUR� LOCAL�
"MIGA�SHOP�AND� LOOK�AT�THE�VARIOUS�
OFFERINGS�� �THEN� CHOOSE�ONE�THAT

$+."43(.-� +$22.-2

 � 

5HE�ABILITY�OF�THE�"MIGA�TO �SPEAK�IS�ONE�OF�ITS�AMAZING�
QUALITIES
� BUT�USING�4":�*�CANjT �MANAGE�TO�ALTER�THE�VOICE�� *�
TYPE� IN�iF j 
jMj
�AND�DIFFERENT�PITCHES�AND�SPEEDS�BUT�NOTHING�
CHANGES�� *�S TILL�GET�THE�SAME�ROBOT�LIKE�VOICE��$AN�YOU�

PLEASE�GIVE�ME�PRECISE�DETAILS�ON�WHAT�*�SHOULD�TYPE�TO�ALTER�THE�VOICE 
.ARK�)OIME�

-ONDON

5HERE�SHOULDNjT �BE�ANY�PROBLEM� IN�ALTERING�THE�VOICE�CHARACTERISTICS�AND�*�
SUSPECT�THAT� IF�YOUR�OPTIONS�ARENjT �WORKING�THEN� IT� IS� SIMPLY�THAT�THEY�ARE�
BEING� IGNORED�BECAUSE�YOUjVE� NOT� PRESENTED�THEM� PROPERLY��5HE�BASIC�
FORMAT�OF�THE�4":�COMMAND� IS�THIS�

4":� 
�<�OP TIONS� >� � TE X T � S T R IN G � � *� � FILE NAM E�

WHERE�THE�ANGLE�BRACKETS� INDICATE�PARAMETERS�THAT�YOU� ARE�EXPECTED�TO�TYPE�
WITH�THE�SQUARE�BRACKETS� SIGNIFYING�AN�OPTIONAL� ITEM��5HERE�ARE� SIX�POSSIBLE�
OPTIONS��M�FOR�MALE�VOICE
� F �FOR�FEMALE�VOICE
� R�FOR�A� ROBOT�VOICE
� P�NUM��FOR�
PITCH
� S�NUM��FOR�SPEED�AND�X�FOR�SPECIFYING�THAT�A�FILENAME
� RATHER�THAN�A�
TEXT�STRING
� IS�TO �BE� USED��5HESE�OPTIONS�MUST�BE� INTRODUCED� BY�A�DASH� AND�
EACH� OPTION�MUST�ALSO�BE�DELIMITED� 	SEPARATED
�BY�SPACES�

)EREjS� A�COUPLE�OF�EXAMPLES�

4":� �M� �P��� � T H I S � I S � Y O U R � "MIGA� SPEAK ING �
4":��E��OK����RGHQ�QGNSKC�QNSMC�CHEEDPDMR�

/OW� IF
�WITH�THE� LAST�SET�OF�PARAMETERS
�YOU�WANTED�TO�4":�THE�WORDS� IN� A�
TEXT�FILE�YOU�D� NEED�ALSO�TO� SPECIFY�THE�X�OPTION� LIKE�THIS�

4":� � F � �P L� � � ^X� D F0 IS O M E TE S T F I LE

1"0

+"3(0/� #645*/(� n� +"3(0/� #645*/(
"MIGA%04�� �THE�MOST�BASIC�PART�O F�THE�"MIGAjS�OPERATING�SYSTEM�� �THE�

COLLECTION�O F�PROGRAMS�THAT�TAKE� CARE�OF�THE�GENERAL� RUNNING�OF�THE�
MACHINE��5HE�ACRONYM� %04�STANDS�FOR�%ISK�0PERATING�4YSTEM��
"MIGA%04�CONCERNS� ITSE LF�WITH�DEVICE�HANDLING��CONTROL� OF�THE�KEYBOARD
�
BASIC�SCREEN�OUTPUT
� D ISK�DRIVES
� PRINTERS�AND� SO�ON�

#ITPLANE�BITMAP�� �A�BITPLANE� IS� AN�AREA�OF�MEMORY�WHERE�EVERY�BINARY�BIT�
CORRESPONDS�TO�A� PIXEL� ON� THE�SCREEN��0NE�BITPLANE� REPRESENTS�A�
MONOCHROME� IMAGE
� SEVERAL�CAN� BE�OVERLAYED� 	A� BITMAP
�TO � REPRESENT�A�
COLOUR�IMAGE�

,ERNEL�� �THE�GROUP�OF�PROGRAMS�AT�THE�VERY�CENTRE�OF�THE�OPERATING�SYSTEM��
.ANY�USEFUL� ROUTINES�ARE�CONTAINED�HERE�WHICH� CAN�BE�USED�BY�OTHER�
PROGRAMS��5HE� NAME�COMES�FROM�THE�ANALOGY�O F�A�NUT�� �THE� ,ERNEL� IS�THE�
CENTRE
� THE�4HELL� IS�THE�OUTSIDE�THROUGH�WHICH�THE�USER�GAINS�ACCESS�

-IBRARY�� �THE�"MIGA�HAS�MANY�SPECIAL� FEATURES
� AND�PROGRAMS�ARE�ALREADY�
PRESENT� IN� THE�OPERATING�SYSTEM�TO�MAKE� USE�OF�THESE�FEATURES��5HESE�
PROGRAMS
�OR� LIBRARY�FUNCTIONS
� MAY�	AND�SHOULD
�BE�USED�BY�APPLICATIONS�
PROGRAMS
�OBVIATING�THE�NEED�FOR�EACH� PROGRAMMER�TO�WRITE�A� SIM ILAR�SET�
O F�ROUTINES�

������� �THE�.OTOROLA�PRODUCED�CHIP�WHICH�ACTS�AS�THE�"MIGAjS� iBRAINSj 
�
MORE�PROPERLY�CALLED�THE�$16�OR�CENTRAL� PROCESSING�UNIT�

SEEMS� REASONABLY�UNDERSTANDABLE�TO�
YOU�

"S� FAR�AS�YOUR�DISK�VALIDATOR�
PROBLEM� IS�CONCERNED� IT� IS�
IMPOSSIBLE� TO� SAY�WHAT�THE� PROBLEM�
MIGHT�BE�WITHOUT�SEEING�THE�DISKS�
CONCERNED�

5HERE�ARE� SOME�VIRUSES�WHICH�
CAN� AFFECT�THE�DISK�VALIDATOR�BUT�AS�
FAR�AS� *jM� AWARE�THEY� RE�WRITE
� RATHER�
THAN�DESTROY� IT��5HIS�BEING�SO� *�
SUSPECT�THAT�THE� PROBLEM� IS� SIMPLY�
THAT�THE�VALIDATOR�WAS�NOT�ON� THE�
DISKS�CONCERNED� IN�THE� FIRS T�PLACE��
1"0

5(#$.�6(/$2
*F�*� BUY�#ROADCAST�
5 ITLER�� �CAN� *� USE� IT�TO�
PERFORM�VIDEO�WIPES�
AND�FADES � *F�SO
�

PLEASE�EXPLAIN�HOW�� *F�NOT
�SHOULD� *�
BUY�THE�7IDEO�5ECH�7&$�����

$OULD�YOU�ALSO�PLEASE�EXPLAIN�
HOW�TO�USE�"NGLIA�1%�FONTS�WITH�
#5� 

.L� 1ICKERING�
4CARBOROUGH

*N� THE� SENSE�OF�TRUE�VIDEO�WIPES�AND�
FADES
� THE�ANSWER�HAS�TO� BE� NO
� YOU�
CAN �T�USE�#ROADCAST�5ITLER�FOR�THIS�
#UT�THERE�ARE�SOME�THINGS�WHICH�YOU�
COULD�DO� BY�USING�YOUR�3ENDALE������
GENLOCK�WHICH� MIGHT�PROVIDE� SIMILAR�
EFFECTS�� 'OR� INSTANCE
�YOU� COULD�START�
WITH� A�$OLOUR��� BLANK�SCREEN� 	WHICH�
WOULD� BE�TRANSPARENT�TO�VIDEO�WHEN�
GENLOCKED

� THEN� MAKE�A�SLIDING�
TRANSITION� TO� A� NEW�PAGE�WITH� A�NONc
COLOUR���BACKGROUND�� �THUS�WIPING�
OUT�THE�VIDEO�WITH� A� KEYED�GRAPHIC�
SCREEN�

8IPING�YES
� FADING�NO�� 5HE�
NEAREST�YOU�LL� GET�TO� A�FADE� IS�TO�
DISSOLVE� THE�"MIGA�PICTURE�OUT�DOT�BY�
DOT�TO� A� BLANK�COLOUR��� IMAGE
� THUS�
EVENTUALLY�GETTING�A�FULL� KEY�THROUGH

TO�VIDEO��"S�YOU� KNOW
� THE������
CANNOT�DO� FADING
� SO�YOUjLL� HAVE�TO�
FIND� AN� ALTERNATIVE�SOLUTION�
"CCORDING�TO�THE�MANUFACTURER�S�
SPECIFICATIONS� 	FADE�TO� COLOUR
� SINGLE�
WIPE
� PICTURE� PROCESSING�AND� AUDIO�
MIXING
�THE�7&$� �����MAY�FU LFIL� THIS�
NEED
� THOUGH� *� AM� NOT�FAMILIAR�WITH� IT�
SO�CANNOT�COMMENT�FURTHER��
"LTERNATIVELY
� YOU�MAY�CONSIDER�
UPGRADING�YOUR�GENLOCK�TO� A�MORE�
RECENT�ONE�WITH� FADING�	AND� PERHAPS�
WIPING
�FACILITIES�

8ITH� REGARD�TO�"NGLIA� 1%�FONTS
�
THERE� IS�A� UTILITY�CALLED�$ONVERT�
PROVIDED�WITH� #5��WHICH� LETS�YOU�
CHANGE�ANY�STANDARD�"MIGA� BITMAP�
FONT�	INCLUDING�$OLORFONTS
� TO�THE�
PROPRIETARY� �BTF�FORMAT�FONTS� USED� BY�
#5�
� THOUGH� THE� RESULTS�WILL� NOT�BE�
ANTI�ALIASED� AS�THE�SUPPLIED� #5�FONTS�
ARE�

"LTERNATIVELY
� THERE� ARE�OTHER�
PROGRAMS
� SUCH� AS� *NNOVISIONjS�#5��
'ONT�$ONVERTER�OR�;&/�$OMPUTING�S�
"NTI"� 	BOTH� REVIEWED� IN�"MIGA�
4HOPPER��
�WHICH�WILL� ANTI�ALIAS�
	SMOOTH� THE�EDGES
�AND�CONVERT�ALL�
NON�$OLORFONT�"MIGA�FONTS�

#5��'ONT�$ONVERTER�S� �BTF�FONTS�
CAN� BE�USED�DIRECTLY�WITH�#5��	BUT�NO�
OTHER�PROGRAMS
�WHILST�"NTI"�S�
$OLORFONT�OUTPUT�CAN� BE�USED�WITH�
ANY�"MIGA� PROGRAM�WHICH� ACCEPTS�
THEM
� AND� ALSO�CONVERTED�TO�#5��
FORMAT�USING�THE�STANDARD� $ONVERT�
PROGRAM��(8

# 3 ! 2$�3.�#(2*
"T�THE�MOMENT� *� AM�
WRITING�A�DATABASE�
PROGRAM� IN�"MIGA�
#ASIC�AND�FOR�

SPEED�THE�RECORDS�ARE� LOCATED� IN�
3".��BUT�JUST�BEFORE� *�QUIT�THE�
PROGRAM�*�WOULD� LIKE�TO�COPY�THE�
RECORDS�FROM�THE� RAMDISK�TO�DF0��OR�
D FL��
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$AN�YOU�TELL�ME�HOW�TO�DO�IT�

WITHOUT� LEAVING�"MIGA�#ASIC�
1IERRE�VAN�)EUMEN�

(ORINCHEM�
)OLLAND

1RESUMABLY�YOU� ARE� USING�A� RANDOM��
ACCESS�FILE�WHICH�ENABLES�YOU� TO�
BOTH� READ� AND�WRITE�BYTES�FROM�
VARIABLES�DEFINED� IN� '*&-%�
STATEMENTS�

5HE�EASIEST�WAY�TO�COPY�THE�DATA�
FROM�THE� 3".�FILE� IS�TO �OPEN�THE� REAL�
	THE�DISK�STORED�FILE
� RANDOM�ACCESS�
FILE�ON� DF0�� 	OR�D F L � �WHATEVER
�AND�
THEN� USE�(&5�165�STATEMENTS�TO�
TRANSFER�THE� RECORDS�FROM�THE� 3".�
VERSION�TO�THE�FILE� PERMANENTLY�STORED�
ON�DISK�

:OU� REALLY�ONLY�NEED�TO�UPDATE�
THOSE� RECORDS�WHICH� HAVE�CHANGED�
	BY�THE�WAY
� THIS� TO� A� LARGE�EXTENT� IS�
THE� PURPOSE�OF�USING� RANDOM�ACCESS�
FILES� IN� THE�FIRS T� PLACE
�SO�YOUR�
PROGRAM� SHOULD�MAKE�AN� INTERNAL�
NOTE�OF�RECORDS�AS�THEY�ARE� USED� AND�
RESTRICT� ITS�COPY�OPERATIONS�TO�
CHANGED� RECORDS�ONLY�

*T� IS� POSSIBLE�HOWEVER�THAT�YOU�
MAY�BE�ABLE� TO�OPEN�YOUR�FILES�
DIRECTLY�ON�D F0 ��D FL��YET�STILL� AVOID�
THE� TIME� PENALTIES� ASSOCIATED�WITH�
LOTS�O F�READ�WRITE� OPERATIONS��5RY�
SPECIFYING�A� LARGER�FILE � BUFFER�SIZE�
WHEN�YOU� OPEN�YOUR�FILES�� �THE�
DEFAULT�BUFFER�SIZE� IS� ONLY�����BYTES�
BUT�"MIGA�#ASIC�ALLOWS�YOU�TO� SPECIFY�
A� BUFFER�OF�UP�TO� ������ BYTES� USING�
THIS� SYNTAX�

01&/�LNCD
� ;�=�E�HKDMSHRHADP
� +�
EHKDQODB
� ;EHKD�ASEEDP�QHXD=

*� THINK�YOU�LL� BE� SURPRISED�WITH�THE�
DIFFERENCE�THAT�A���,�FILE�BUFFER�SIZE�
CAN�MAKE�	RELATIVE�TO� A� ����BYTE�
BUFFER�SIZE
�� � IN� THEORY� IT�WILL� REDUCE�
THE�NUMBER�OF�TIME�CONSUMING� iREALj�
READ�WRITE�FILE�OPERATIONS�BY�A�FACTOR�
O F������1"0

5(142�".-"$1-
��� 8HEN� *�BOOT�UP�MY! HARD�DISK�WITH�THE�

,%7***�VIRUS�CHECKER�
INSTALLED� IN�MY�

STARTUP�SEQUENCE
�A�MESSAGE�
APPEARS� INFORMING�ME�THAT�A�
557�#(4��7IRUS�HAS�BEEN�DETECTED�
IN�3".�AND�KILLED��)OWEVER
� 7IRUS9
����DOESNjT �SEEM�TO�SPOT�IT�WHEN� I�
RUN�THAT�INSTEAD�OF�,%7***��$OULD�
YOU�PLEASE�TELL�ME�ABOUT�THIS�VIRUS
�
ITS�EFFECT�AND�HOW�*�CAN� REMOVE� IT�
FROM�MY�HARD�DISK 

.5�4EWARD�
3"'0�.ASIRAH�

4ULTANATE�OF�0MAN

5HE�#(4��VIRUS� IS�WHAT� IS� KNOWN� AS�
A� i LINK�VIRUSj ��5HAT� IS
� INSTEAD� OF�LIVING�
IN� THE� BOOT�BLOCK�OF�A�DISK�	THIS�TYPE�
OF�VIRUS� CANNOT� INFECT�A� HARD�DISK

�
THE�#(4��VIRUS�WORKS�BY�ATTACHING�
ITSELF�TO �CERTAIN�SYSTEM� FILES� 	USUALLY

THE�DISK�VALIDATOR�OR�"MIGA%04�
COMMANDS� IN� YOUR�$�DIRECTORY


5HIS� TYPE�OF�VIRUS�CANNOT�BE�
DETECTED� BY�A�CONVENTIONAL� BOOTBLOCK�
VIRUS�CHECKER�	HENCE�THE� REASON�WHY�
7IRUS9����� DOESNjT � KNOW�ABOUT� IT
�
ALTHOUGH� LATER�VERSIONS�OF�4TEVE�
5IBBETTjS� PROGRAM� CAN� DETECT� LINK�
VIRUSES

� SO�WHAT�YOU� NEED� IS� A�VIRUS�
CHECKER�THAT�CAN� HUNT�DOWN� AND� KILL�
LINK�VIRUSES�� #Y�FAR�THE�BEST� *�VE� SEEN�
IS�+OHN�7ELDTHIUSj� 7IRUS�$HECKER�
VERSION� ������+)

 ,231 #� "3(.-
$OULD�YOU�PLEASE�
SHOW�ME�HOW�TO�WIRE�
UP�A� LEAD�WHICH�WILL�
ALLOW�ME�TO�USE

THE�COLOUR�MONITOR�WHICH�CAME�WITH�
THE�"MSTRAD�$1$� RANGE�OF�
COMPUTERS�WITH�MY�"MIGA������"S�
YOU�CAN�APPRECIATE
�CONVERTING�MY�
OLD�"MSTRAD�MONITOR�TO�WORK�ON�THE�
"MIGA�COULD�SAVE�ME�A� LOT�OF�
MONEY�

4�#ASSETT�
-OWESTOFT�

4UFFOLK

/O�SOONER�SAID�THAN�DONE��5O�
CONNECT�YOUR�"MSTRAD�MONITOR�TO �YOUR�
"MIGA
� YOUjLL� NEED�FOUR�THINGS�� �ONE�
MALE� ���PIN� %�STYLE�CONNECTOR
� A����
PIN� %*/�CONNECTOR
� A� LENGTH�OF���WAY�
SHIELDED� CABLE�AND� A� SOLDERING� IRON�

:OU�LL� HAVE�TO�CONTACT�A�
SPECIALIST�$OMMODORE� PARTS� SUPPLIER�
SUCH� AS�)34� 	TR��������� ����
� FOR�
THE����PIN� CONNECTOR
� BUT�THE�OTHER�
ITEMS�SHOULD�BE� READILY�AVAILABLE�
FROM� ALL� GOOD�ELECTRICAL� PARTS�
SUPPLIERS� 	5ANDY�AND�SO�ON
�

5HE�WIRING�OF�THE� LEAD� IS� FAIRLY�
SIMPLE� AND� IS� SHOWN� IN� THE�DIAGRAM�
ABOVE�AND�TO�THE� RIGHT�� +)

%4-*8�3$++8
* * � *� HAVE�AN�OLD	ISH


����� *� 5ELEFUNKEN�57�W ITH�A�
4$"35�CONNECTION��
)OWEVER


*�DON�T�KNOW�WHICH�PINS�ARE�WHICH��
$AN�YOU�ADVISE�ME�SO�THAT� *�CAN�
CONNECT�MY�"MIGA �%O�THE�4$"35�
PIN�USES�VARY�FROM�COMPANY�TO�
COMPANY�AND�MODEL�TO�MODEL 

1ETER�"LEXANDER�
0XFORD

3EGULAR�READERS�MAY�HAVE� STARTED�TO�
THINK� *jM� BEING�PAID� BY�5RILOGIC�TO�
KEEP�MENTIONING� IT
� BUT� *� CAN� ASSURE�
YOU�THAT� I T jS� NOT�TRUE��8HAT� IS�TRUE� IS�
THAT�EVERY�TIME� *� CALL� THE�COMPANY�TO�
CHECK�ABOUT�PROBLEMS� LIKE�TH IS�THE�
PEOPLE� ARE�ALWAYS�VERY�HELPFUL� AND�
CAN�GIVE�ME�AN� ANSWER�ONE�WAY�OR�
THE�OTHER�� *N� THIS� CASE�THEY�SAY�THAT�
THEIR�"-�� LEAD� SHOULD�WORK�WITH�YOUR�
5ELEFUNKEN� 	THOUGH�THEY�D IDN �T� PLAN� IT�
THAT�WAY�� � IT�JUS T�DOES
��8HY�NOT�CALL�
5RILOGIC�YOURSELF�W�������������AND�
ORDER�AN�"-� 

:ES
� 4$"35�SOCKET

����������������
������

"S�VIEWED�TROM�THE�REAR

�������������������
"S�VIEWED�FROM�THE�REAR
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$ONNECT�UP�AND� USE�AN�"MSTRAD�$1$�COLOUR�MONITOR�WITH�YOUR�"MIGA

CONFIGURATIONS�DO�VARY�FROM�
MANUFACTURER�TO �MANUFACTURER�� �THIS�
IS�WHY�SOME�4$"35�CABLES�WONjT �
WORK�WITH� SOME�4$"35�MONITORS��(8

2/$"314,�% -
*� RECENTLY�OBTAINED�A�
1%�;9�4PECTRUM�
EMULATOR�WHICH� *�HOPE�
TO�USE�TO�RUN�MY�

LARGE�COLLECTION�OF�4PECTRUM�
SOFTWARE��5HE�EMULATORjS�
DOCUMENTATION�CLAIMS�THAT� *� NEED�
AN�"MIGA�SOUND�SAMPLER�LIKE�0MEGA�
TO�LOAD�GAMES�FROM�TAPE�

)AVING�LITTLE �KNOWLEDGE�OF�
SAMPLERS
� *� CARRIED�OUT�A� LITTLE �
RESEARCH��.OST�SAMPLERS�SEEM�TO�
COST�AT� LEAST�_��
�WHICH� IS�FAR�TOO�
MUCH�FOR�MY�PURPOSES��%O�YOU�KNOW�
OF�A�MUCH�CHEAPER�SAMPLER�THAT�
WOULD�WORK�WITH�THIS�EMULATOR 

3OBERT�4TRINGER�
(ODALMING�

4URREY

5HERE� ARE� SAMPLERS�AVAILABLE�FOR�AS�
LITTLE� AS�_�� 
� BUT� *jD� RECOMMEND�YOU�
STEER�WELL� CLEAR�OF�THESE� BUDGET�
UNITS��5HE� PROBLEM� IS� THAT�MANY�USE�
CHEAP�COMPONENTS�WHICH� KEEPS�THE�
COST�DOWN
� BUT�DOES� NOTHING�FOR�THE�
SOUND�QUALITY�OBTAINABLE�FROM�THE�
SAMPLER�� *F�YOU�TRY�TO� USE�A�CHEAP�
SAMPLER�WITH�THE�4PECTRUM� EMULATOR
�
YOU�LL� ALMOST�CERTAINLY�ENCOUNTER�
LOADING�ERRORS��5HE� CHANCES�OF�THIS�
HAPPENING�WILL� BE�CUT�DOWN�
SUBSTANTIALLY� IF�YOU� BUY�A�DECENT�
SAMPLER�� *jD� PERSONALLY� RECOMMEND�
.ICRO%EAIjS�.ASTER4OUND� FOR�THIS�
TASK�SIMPLY�BECAUSE�OF�ITS� LOW�PRICE�
	_�����
�AND� ITS�EXCEPTIONALLY�GOOD�
SOUND�QUALITY�� +)

1.++(-&�2"1$$-2
8HEN�USING�MY�
3OC(EN�1LUS�GENLOCK�
*� HAVE�PROBLEMS�WITH�
SOME�DISKS�	SUCH

CONTINUED�ON�PAGE���

+"3(0/� #645*/(� n� +"3(0/� #645*/(
#OOT�BLOCK�� �THE�FIRS T�TWO�SECTORS�OF�AN�"MIGA%04�DISK
� LOCATED�AT�TRACK� �
�

SIDE����5HE�BOOTBLOCK� IS�USED�TO �DESCRIBE�THE�FILING�SYSTEM� IN�USE�AND�
CAN�CONTAIN�A�SPECIAL� PROGRAM�TO� iBOOTj� 	LOAD�AND�EXECUTE�AFTER�THE�
MACHINE� IS�SWITCHED�ON�OR� RESET
�CERTAIN�DISKS��5HIS� IS� HOW�MOST�
SIMPLE�VIRUSES�GET� INTO�THE�SYSTEM�

3".�DISK�� �AN� AREA�OF�MEMORY�THAT� IS�TREATED�AS� IF�IT�WERE�A�FLOPPY�DISK��5HE�
3".�DISK�SIZES� ITSE LF�SO�THAT�IT� IS�NEVER�ANY� LARGER�THAN� IT �NEEDS�TO�BE
�
WITH� THE�ADVANTAGE�THA T�FILES�CAN�BE�STORED�AND� RETRIEVED�MUCH�MORE�
QUICKLY
� THOUGH�ALL� INFORMATION� IS� LOST�WHEN�THE�POWER�IS�SWITCHED�OFF�

3ANDOM�ACCESS�FILE�� �A�METHOD�OF�STORING� INFORMATION�SUCH�THAT�ANY� ITEM�OF�
DATA�CAN� BE� RETRIEVED� IMMEDIATELY��5HE�ALTERNATIVE� IS�A�SEQUENTIAL�FILE
� IN�
WHICH�ALL� PRECEDING� INFORMATION�MUST�BE�SEARCHED�THROUGH�BEFORE� THE�
REQUIRED� ITEM�CAN�BE� RETRIEVED��"�RANDOM�ACCESS�FILE� IS�LIKE�AN� -1� RECORD
�
WHERE�THE�NEEDLE�CAN� BE�POSITIONED�ON�ANY�TRACK�INSTANTLY�� A�SEQUENTIAL�
FILE� IS� LIKE�A�TAPE�WHICH�MUST�BE�FAST�FORWARDED�TO�THE�TRACK�O F�INTEREST�

4OUND�SAMPLER�� �A�HARDWARE�DEVICE�WHICH�CONVERTS�SOUND� INTO�A�DIGITAL�
SIGNAL� SUITABLE�FOR�PROCESSING�BY�THE�COMPUTER��5HE� RESULTING�SAMPLE�
REPRESENTS� THE� SOUND�BY�TAKING�A�NUMBER�O F� iSAMPLESj� O F�THE� SOUNDS�
VOLUME�AT�VARIOUS� INSTANTS�O F�TIME��5HE�QUALTITY�DEPENDS�ON�THE�NUMBER�
O F�SAMPLES�TAKEN� IN� A�GIVEN� PERIOD�OF�TIME
�AND� IN�THE�NUMBER�O F�BINARY�
BITS�	USUALLY�EIGHT� IN�THE�CASE�O F�THE�"MIGA
� USED�TO�STORE�THE�VOLUME�OF�
THE�SOUND�AT�EACH� INSTANT�
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AS�( 76 �) 75 FA D�� 7? A? 3=7D�AND�THE�
� ;9 �� >F7D@ 3 F;H7 �) 5DA >>7D�� 7? A
�
CAUSING�THE�SCREEN�TO�ROIL��$AN�THIS�
BE�RECTIFIED 

5HE�ROLLING�PROBLEM�ONLY�OCCURS�
WHEN�THE�CONNECTED�CAMERA�OR�
VIDEO� IS�TURNED�ON��#EFORE�THAT�ALL�
THE�PROGRAMS�BEHAVE�NORMALLY�

*� INTEND�TO�BUY�) 53 >3 � � � � �	OR�A�
SIMILAR�PROGRAM
� BUT�THIS�WOULD�BE�
NO�USE�TO�ME�IF�THE�SCREEN�ROLLS�
DURING�GENLOCKING��$AN�YOU�TELL�ME�
IF�IT �W ILL� BE�AS�STABLE�AS
�SAY
�� 7>GJ7 �
' 3 ;@ F�����

)AVE�YOU�ANY�EXPERIENCE�OF�THE�
CHROMAKEY�ATTACHMENT�FOR�THE�
3OC(EN�1LUS 

'INALLY
�WHEN�MILITARY�AIRCRAFT�FLY�
BY�OUTSIDE�WHILE� I� AM�USING�THE�
GENLOCK� *� HAVE�BEEN�GETTING�(636�
MESSAGES�REFERRING�TO� iABNORMAL�
CONDITIONSj� ON�THE�SCREEN��%O�YOU�
HAVE�ANY� IDEAS�WHAT�CAUSES�THESE 

"�3OSS�
$ASTLE�%OUGLAS

"LL� THE� PROBLEM�DISKS�YOU�MENTION�
ARE�AUTOBOOTING�DEMOS
� SOME�OF�
WHICH� OVERRIDE� THE� NORMAL�"MIGA%04�
ENVIRONMENT� 	ILLEGAL� CLOCK�TIM ING�AND�
SO�ON
�� 5HIS�CAUSES� PROBLEMS�WITH�
SOME�GENLOCKS�� �AND� FROM�WHAT�YOU�
SAY�THE�3OC(EN� 1LUS�APPEARS�TO� BE�
ONE�OF�THEM�� #UT�DONjT �BLAME�THE�
GENLOCK
� I T jS�THE� SOFTWAREjS�FAU LT�FOR�
NOT�FOLLOWING�THE� RULES�

0NE�THING�WHICH� IS�WORTH� TRYING�
	AND� IS
� IN� FACT
� OBLIGATORY�WITH� MOST�
GENLOCKS
� IS�TO � HAVE�THE�GENLOCK�
SWITCHED�ON� AND� BEING�FED�WITH� VIDEO�
BEFORE�YOU�BOOT� UP�YOUR�"MIGA��
0THERWISE�THE� ROLLING�PROBLEMS�YOU�
DESCRIBE� 	CAUSED� BY�THE�"MIGA�BEING�
UNABLE�TO � SYNC�TO �A�STABLE� SIGNAL�
FROM� A�GENLOCK�WHICH� IS� RECEIVING�NO�
VIDEO�TIM ING� INFORMATION
�WILL� LIKELY�
PERSIST�

"S�FAR�AS� *� AM� AWARE
� YOU�
SHOULDN�T�EXPERIENCE�ANY�OF�THE�
ROLLING�PROBLEMS�YOU�MENTION�WITH�
4CALA����
� AS� IT�DOESNjT �BEND�THE�
%04� RULES�

5HE�3OC(EN� 1LUS�CHROMAKEY�UNIT�
IS� STILL� UNDER�DEVELOPMENT
� THOUGH� BY�
NOW�YOU� SHOULD� BE� ABLE� TO�GET�FURTHER�
INFORMATION� FROM�;YE�5ECHNOLOGY�d�
����� ������
� AS�TH IS�COMPANY�WILL�
BE�DISTRIBUTING�THE�DEVICE�

)AVE�YOU�TRIED� ASKING�THE�.O%�
ABOUT�THIS �4 O RRY � JU S T�JOKING
� IT�S �
PROBABLY�TOP�SECRET�WHY�YOUR�GENLOCK�
CONKS�OUT�WHEN� AIRCRAFT�FLY�BY��
4ERIOUSLY�THOUGH
� PERHAPS�THE�
ANSWER� LIES� IN� SOME� KIND�OF�MEGA�
ELECTROMAGNETIC� FIELD� PRODUCED� BY�
RADAR�OR�OTHER�HI�TECH�EQUIPMENT� IN�
THE�PLANE�

#EYOND�THAT
� *� THINK�THERE�S� NOT�
TOO�MUCH�YOU� CAN� DO� BEYOND�
IMPROVISING�SOME�KIND�OF�ELECTRONIC�
SCREENING�FOR�YOUR�ENTIRE� INSTALLATION
� �WHICH� PROBABLY� ISN �T�AT�ALL� PRACTICAL��
� -

�� � �

+"3(0/� #645*/(� n� +"3(0/� #645*/(
"SSEMBLER�� �A� PROGRAM�WHICH�CONVERTS�AN�ASSEMBLY� LANGUAGE� PROGRAM�

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

%ISASSEMBLER�� �A�PROGRAM�THAT�DOES�THE� REVERSE�OF�AN�ASSEMBLER��� IT
CONVERTS�MACHINE�CODE�NUMBERS�BACK�TO� ASSEMBLER�MNEMONICS
� AIDING�
PROGRAMMERS�WHO�WANT�TO � SEE� HOW�A�PROGRAM�WORKS�OR
� MORE� LIKELY
� SEE�
WHY�A�PROGRAM�THEY�HAVE�WRITTEN�DOESN�T�WORK�

(URU�� �A�MESSAGE�FROM�THE�"MIGA�SYSTEM�SAYING�THAT� A� FATAL� ERROR�HAS�
OCCURRED��5HE�MESSAGE�APPEARS� IN� A� LARGE
� FLASHING� RED� BOX�AND� INCLUDES�
TWO�NUMBERS�WHICH� ARE�OF�USE�TO�PROGRAMMERS�TRYING�TO�ASCERTAIN�WHY�
THEIR�PROGRAMS�HAVE�FAILED�

4HELL�� �A�METHOD�OF�COMMUNICATING�WITH�THE�"MIGAjS�OPERATING�SYSTEM�VIA�
THE� KEYBOARD� RATHER�THAN�THE�MORE�USUAL�MOUSE�AND�WINDOWS�METHOD� OF�
8ORKBENCH��5HE�4HELL� IS� THE� INTERFACE�WHICH� iSURROUNDSj� THE�,ERNEL
� THE�
CENTRAL� PART�O F�THE�OPERATING�SYSTEM��5HE�TERMINOLOGY�COMES�FROM�6NIX��
BASED�SYSTEMS�

 22$,!+(-&�".#$
*�HAVE�RECENTLY�
PURCHASED�THE�%ATEL�
&LECTRONICS�"MIGA�
"CTION�3EPLAY�.ARK� ***�

WHICH�AS�YOU�PROBABLY�KNOW�COMES�
WITH�AN�ASSEMBLER�AND�A�
DISASSEMBLER�� *�HAVE�DONE�SOME�
ASSEMBLY� LANGUAGE�	$&4*-
�WORK�IN�
SCHOOL�AND�DIDNjT �KNOW�WHETHER�THIS�
WOULD�WORK�OR�NOT��0F�COURSE�AFTER�
TRYING�IT
� IT �DIDNjT��$AN�YOU�HELP�ME�
BY�SUPPLYING�
A
�5HE� INSTRUCTION�SET�FOR�"MIGA�
ASSEMBLY�LANGUAGE�AND�AN�
EXPLANATION�OF�EACH� INSTRUCTION�
B
�4OME� INFORMATION�ABOUT�THE�D0��
D�
�A��A�
� PC
� AND�THE�SR�	SEQUENCE�
CONTROL 

� REGISTERS�
C
�4OME�SMALL
�SIMPLE�EXAMPLES�
PROGRAMS�AND�DETAILS�OF�HOW�TO �
EXECUTE�THEM�USING�THE�.ARK�***�

"NDREW�,ILGORE�
-ONDONDERRY�

/ORTHERN� *RELAND

*� SUSPECT�THA T�THE�$&4*-� INSTRUCTION�
SET�YOUjVE�BEEN�TAUGHT�ABOUT� IS� A�
SIMPLE�ONE�DESIGNED� ESPECIALLY�FOR�
TEACHING�PURPOSES��5HE�"MIGA� USES�
THE�.OTOROLA������� PROCESSOR�AND�
YOUjLL� NEED�TO� LEARN� HOW�TO�WRITE�
������CODE� BEFORE� BEING�ABLE�TO �DO�
ANYTHING�USEFUL�WITH� THE�%ATEL� .ARK
***� ASSEMBLER�� *N� THEORY�WE�COULD� HELP�
BUT�THE� TROUBLE� IS�THAT� IT�WOULD�
LITERALLY�TAKE�A�YEAR�OF�"MIGA�4HOPPER�
ISSUES�TO �DO� IT�� �WE�D� NEED�A�
HUNDRED� MAGAZINE� PAGES�JU S T�TO�
DESCRIBE� AND�DOCUMENT�THE�
PROCESSOR�AND�THE� INSTRUCTION� SET�
PROPERLY�

(O�DOWN�TO�YOUR� LOCAL� BOOKSHOP
�
OR�PUBLIC� LIBRARY� IF�FUNDS� ARE�TIGHT
� AND�
GET�HOLD� OF�A�GENERAL� ������
PROGRAMMING�BOOK�� ������"SSEMBLY�
-ANGUAGE�1ROGRAMMING�BY�,ANE
�
)AWKINS�AND� -EVENTHAL� 	PUBLISHED� BY�
0SBORNE�.C(RAW�)ILL
� IS� QUITE�GOOD�
BUT�THERE�ARE� PLENTY�OF�ALTERNATIVES

AVAILABLE�� 5HAT�WILL� S TART�YOU� OFF�AS�
FAR�AS�THE� PROCESSOR�AND� INSTRUCTION�
SET� IS� CONCERNED� BUT�YOU�LL� ALSO� NEED�
ASSEMBLER�ORIENTATED� HELP�WITH� THE�
"MIGAjS� OPERATING�SYSTEM� AND� AGAIN�
ALL� *� CAN� REALLY�SUGGEST� IS�THA T�YOU�
READ� AS�MANY�BOOKS�MANUALS� AS�YOU�
CAN�� :OUjLL� FIND� ASSEMBLER�EXAMPLES�
IN� A� NUMBER�OF�"BACUS� BOOKS
� IN�THE�
3OM�,ERNEL�.ANUALS
� AND�OF�COURSE�
YOU�WILL� FIND� PLENTY�OF�MATERIAL�
AVAILABLE� FROM� PUBLIC� DOMAIN�
LIBRARIES��"MIGA�4HOPPER�ALSO�
PROVIDES�A� CERTAIN� AMOUNT�OF�
ASSEMBLER�CODE� 	FOR�A� RECENT�
EXAMPLE�SEE� ISSUE� �
�

3EMEMBER�HOWEVER�THAT�THE�
.ARK� ***� ASSEMBLER� IS� NOT�A�MACRO�
ASSEMBLER�AND� SO�ALL� MACROS� USED�
WITHIN� THE�CODE�EXAMPLES�THAT�YOU�
EXPERIMENT�WITH�WILL� HAVE�TO �BE�
REMOVED� AND�THE�CORRESPONDING�
INSTRUCTIONS�WRITTEN� OUT�EXPLICITLY�
'�&

-.�2$-2$
*� RECENTLY�BOUGHT�AN�
EXTERNAL�DRIVE�FROM�
1OWER�$OMPUTING�BUT�
*jVE�ENCOUNTERED�

A�PROBLEM�WHICH� *�HOPE�YOU�CAN�HELP�
ME�WITH��8HEN� *� TRY�TO�USE�THE�DRIVE�
WITH�GAMES�THAT�COME�ON�TWO�OR�
MORE�DISKS
� THE�GAME�DOESNjT �SEEM�
TO� RECOGNISE�THE�SECOND�DISK�WHEN� *�
PLACE� IT�IN�MY�EXTERNAL�DRIVE�EVEN�
WHEN�THE�GAME�ASKS�FOR�THE�DISK�TO �
BE�PLACED� IN�3@ K �DRIVE��8HAT� IS�
GOING�ON 

.ICHAEL�3OSS�
-ITHERLAND
� -IVERPOOL

*T�DOESN�T�SOUND�TO�ME�THAT�YOUR�
SOFTWARE� IS� AT�FAULT�� *F�THE�GAME�YOU�
ARE� TRYING�TO� RUN� ASKS� FOR�A�DISK�TO�BE�
INSERTED� INTO� ANY�DRIVE
� THEN�YOU�
SHOULD� BE�ABLE� TO� USE�YOUR�SECOND�
DRIVE�� %OES�YOUR�"MIGA� ALWAYS�
RECOGNISE� A�DISK�WHEN� IT� IS� INSERTED�
INTO�THE�DRIVE�WHEN�YOU�RE�USING

8ORKBENCH � *F�IT�DOESNjT
� THEN� *jD�
GUESS�THAT�THEREjS� A� PROBLEM�WITH�
THE�DRIVE� ITSELF�� *F�TH IS � IS�THE� CASE
�
THEN� SEND� IT�BACK�TO�1OWER�AND� *�M�
SURE�THE�COMPANY�WILL� EITHER�REPAIR� IT�
OR�SEND�YOU� A� NEW�ONE�� *F�DISKS�ARE�
ALWAYS� RECOGNISED�FROM�8ORKBENCH�
IN�YOUR�SECOND�DRIVE
� THEN�YOUjLL�JUS T�
HAVE�TO� PUT�YOUR�PROBLEMS�DOWN�TO�
POORLY�WRITTEN�GAMES�SOFTWARE�� +)

#&(*/� 130(3"..*/(
*� AM�NEW�TO�THE�
"MIGA�����1LUS�AND�
WISH�TO�START�
PROGRAMMING��8HAT�

BOOK�WOULD�YOU�RECOMMEND�ON�
PROGRAMMING�FOR�BEGINNERS
� AND� IS� IT�
EASIER�TO�USE�"MIGA%04�OR�#"4*$ �
%O�YOU�NEED�ANY�SPECIAL�SOFTWARE�TO�
DO�THIS�OR�CAN�YOU�JUST�USE�4HELL 

"%�0RMSTON
#ASINGSTOKE

)ANTS

"LMOST�EVERYONE�STARTS� BY�USING�
#ASIC�AS� THEIR�FIRS T� LANGUAGE�AND� *�D�
SUGGEST�YOU� DO�THE� SAME�BECAUSE�
THE�"MIGA%04�SCRIPT� LANGUAGE� IS�
RATHER�SPECIALISED� AND� NOT� REALLY�
SUITABLE�AS�A�VEHICLE�FOR� LEARNING�
ABOUT�PROGRAMMING�� 1RIOR�TO� THE�
RELEASE�OF�THE�"���� 1LUS
� . ICROSOFTjS�
"MIGA� #ASIC� INTERPRETER�WAS� INCLUDED�
AS�PART�OF�THE� SYSTEM�SOFTWARE�� �
SINCE�THE� #ASIC�MANUAL� HAD� SOME�
BEGINNERS� TUTORIALS� IN� IT
� YOU� COULD�
HAVE�MADE�A�START�WITHOUT� HAVING�TO�
FORK�OUT�ANY�EXTRA�CASH�
6NFORTUNATELY
�WITH� THE�"���1LUS�THIS�
IS� NO� LONGER�THE� CASE�AND�TO� PROGRAM�
IN� #ASIC�YOU�WILL� NEED�TO� BUY�A� #ASIC�
INTERPRETER�	AND�OR�COMPILER
�� 5HERE�
ARE� SEVERAL� AVAILABLE� INCLUDING�)I4OFT�
#ASIC
� ('"�#ASIC
� AND� ALSO�".04�
	ANOTHER�#ASIC�FLAVOURED� LANGUAGE
�

*N� YOUR�EARLY�PROGRAMMING�DAYS
�
THOUGH
� YOU� OUGHT�TO � STICK�WITH� A�
#ASIC� 	SUCH� AS�THE�)ISOFT�OFFERING
�
WHOSE�CORE�FACILITIES�ARE� i.ICROSOFT�
FLAVOUREDj ��5HE� REASON� IS� SIMPLE�� �
. ICROSOFT�STYLE� #ASIC� IS� PRETTY�MUCH�
A� STANDARD� IN�THE�WORLD�OF�COMPUTERS�
AND�WHAT�YOU�LL� LEARN�WILL� STAND�YOU� IN�
GOOD� STEAD� NOT�JU S T�WITH� #ASIC�ON�THE�
"MIGA� BUT�WITH� #ASIC�ON� MOST�OTHER�
MACHINES�

1OP�DOWN�TO�YOUR� LIBRARY�BEFORE�
BUYING�ANY�"MIGA�SPECIFIC� BOOKS��
:OU�LL� FIND� LOADS�OF�BEGINNERS� #ASIC�
BOOKS�� �THESE
� THOUGH� NOT�"MIGA�
SPECIFIC
�WILL� PROVIDE�EXPLANATIONS�AS�
TO�WHAT�#ASIC� PROGRAMS�CONSIST�OF
�
WHAT�VARIABLES� ARE
� HOW� */165�AND�
13*/5�STATEMENTS�ARE�USED�TO�
COLLECT�D ISPLAY� INFORMATION� AND� SO�
ON�� *� THINK�THAT�YOUjLL� BE� SURPRISED� AT�
HOW�MUCH�MORE� SENSE�THE�
INTERPRETER�COMPILER�MANUALS�
THEMSELVES�MAKE�AFTERWARDS��5HESE�
MANUALS�WILL� ALSO�PROVIDE�DETAILS� OF�
SOME� #ASIC�"MIGA�SYSTEM� BOOKS�
THAT�ARE�ORIENTATED�TOWARDS
� OR�
SUITABLE�FOR
� THE� #ASIC� SOFTWARE�THAT�
YOUjVE� CHOSEN�TO� USE�� '�&

".*("�4)011&3�n �*446&� ���.":� ����



 L?JMEGA�"MKNSRCPQ� 1?F?JBIH?
� o I V = � o� . ON �' RI� � AM ��PN

- T D � 4A
 ��AM �� �� �PM
� � � � - A TC H �M E RE � 3 O A D � � �� ���� ����� �

, IN G S TO N �U P O N �5 H A M E S � 5EL�'AX��
4 U R RE Y �,5� � �56 � � � � �� � � � � ��

" 4 5 3 0 - 0 ( :
/ ��#�4*0-. '!�P BMA � H N K � ./�-/ -� +��&

#MKNPGQCQ�?�QGKNJC�NPMEP?K�RM�A?JASJ?RC�?�FMPMQAMNC
�
?L� GLRPMBSARMPW�@MMIJCR�����QCJD�RC?AFGLE�NPMEP?KQ�

	FMU�RM� GLRCPNPCR�RFC�FMPMQAMNC
�
.LJW�[������
�-M�NPCTGMSQ�ILMUJCBEC�PCOSGPCB

"0F;4<B�1F��224AA
(8A0�� �74?C4�4B2	�
!@�A4<3�5=@�5@44�20B0:=6C4�=5�=C@�D834�@0<64�=5�>@=6@0;A�5=@�
130'&44*0/"-�"4530-0(&34� 8A04����>���01=CB����E�����

"@=6@4AA8=<�� B@0<A8BA��70@;=<82A��;83>=8<BA�� 4B2	�
%C>4@1�6@0>782A�� �����F40@�4>7;4@8A�� 4B2��5@=;�H
��	

"LSO�(3"1)0-0(:
�/6.&30-0(:
�ETC
"4530$"-$

	%&15�"4

����1EASCROFT�3OAD
�)EMEL�)EMPSTEAD
�
)ERTS�� )1���&3
�&NGLAND�� 5EL�������������

�2&)!� 6,2/�,4+� /,�,1
UGRF� RFC�. %7 �!- )'! �). 05 4 �/ 5 4 05 4 �0/ 2 4
.MU� WMS�A?L�SQC�WMSP�!KGE?�RM�AMLRPMJ�
CJCARPGA�KMRMPQ
� QCLQMPQ
� ?LWRFGLE�

��#FC?NCQR�)�/�NMPR�?T?GJ?@JC�
����MSRNSRQ
�SN�RM� ���GLNSRQ�
��)LAJSBCQ�DSJJ�GLQRPSARGMLQ

�*�USED�IT�TO�CONTROL�A�TIME�LAPSE�CINE�CAMERA���SO�
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�*�7&+$�0"+0,/��� ,+1/,)�"5-"/&*"+1"/0�(&1�W��
��
30%#)!,�/&&%2�\��/&&�)& �052#(!3%$�7)4(�)�/�0/24
��%JCARPMLGA�NPMHCARQ�UFGAF�NJSE�GLRM� RFC�)�/�NMPR��.M�QMJBCPGLE�PCOSGPCB��)LAJSBCQ�QMDRU?PC�?LB�
&2%%��'SGBC�RM �!KGE?� )LRCPD?AGLE���0PMHCARQ�GLAJSBC�KMRMP
� JGEFR�@SJ@
� PCJ?W���KSAF�KMPC�

�#OUGHT�FOR�MY�SON
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8 ITHOUT�D IAGNOSTIC�FEES�

q�'IXED�CHARGES�q� 'AST�TURNAROUND�
q�8E�PROVIDE �P ICK�UP�SERVICE�
�� FO R�REPAIRS

FO R�ONLY�_�������7"5
W��
��

q�"LL�PRICES�INCLUDE�7"5�AND�/&95�8&&,�%":�%&-*7&3:�SUBJECT�TO�AVAILABILITY�
q�'IXED�CHARGE�FOR�REPAIR�DOES�NOT�INCLUDE�DISK�DRIVE�REPLACEMENT�NOR�KEYBOARD�

q�"LL�PRICES�SUBJECT�TO �CHANGE�WITHOUT�NOTICE�
q�8E�RESERVE�THE�RIGHT�TO�REFUSE�ANY�"MIGA�REPAIR
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:ES
� THE�� ? ;93�):ABB7D�) :AI �WILL� BE�TAKING�PLACE�
AT�THE�8EMBLEY�&XHIBITION�$ENTRE�ON�.AY���
� ���
AND�����"S�WELL�AS�EXCITING�NEW�RELEASES�AND�
UNBELIEVABLE�BARGAINS
�WEjLL� HAVE�A�WHOLE� LOAD�OF�
SEMINARS�TO�HELP�YOU�GET�EVEN�MORE�SERIOUS�ABOUT�
YOUR�"MIGA�

5HERE�WILL�BE�OPPORTUNITIES�TO�TA LK �TO�THE�
EDITORIAL�TEAM�AND�HAVE�KAGD�SAY�ON�WHERE�KAGD�
MAGAZINE�IS�GOING��0F�COURSE
�OUR�EXPERT�PANEL�
WILL�BE�THERE�TOO
� PROVIDING�SOLUTIONS�TO�ALL�YOUR�
TECHNICAL�QUERIES��"ND�WEjLL� BE� INVITING�A�NUMBER�
OF�GUEST�SPEAKERS�TO�COME�ALONG�TO�DEMONSTRATE�
SPECIFIC� ITEMS�OF�HARDWARE�AND�SOFTWARE� IN�USE�

5O�HELP�US�MAKE�THIS� F:7 �"MIGA�SHOW�OF�THE�
YEAR
�WHY�NOT�TAKE�THE�TIME�TO�FILL� IN�THE�FORM�AND�
TE LL� US�WHAT�YOU�WANT�TO�SEE 

0N�WHICH�OF�THE�FOLLOWING�SUBJECTS�WOULD�YOU� LIKE� TO�
SEE�FORUMS�
p �%ESKTOP�PUBLISHING
p �7IDEO
p �.*%*� AND�MUSIC
p �1ROGRAMMING

p �#USINESS� SOFTWARE
p �&DUCATION
p �8ORKBENCH� AND�"MIGA%04
p �$OMMUNICATIONS

1LEASE� LIST�THE�THREE� COMPANIES�YOU�WOULD� MOST�
LIKE� TO� SEE�EXHIBITING�NEW� PRODUCTS�AT�THE� SHOW�

�
 @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

�
 @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

� 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

/OW� LIS T�THE�THREE�PRODUCTS� 	HARDWARE�OR�SOFTWARE
�
YOU�WOULD�MOST� LIKE�THE�MANUFACTURERS� TO� PROVIDE� A�
2UESTION� AND�"NSWER�FORUM�ON�

�
 @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

�
 @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

� 
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

"T�ANY�RATE
�PLEASE�FILL� IN�YOUR�NAME�AND�
ADDRESS� IN�THE�SPACE�PROVIDED�BELOW�SO�THA T�WE�
CAN�CALL�YOUR�NAME�AND�GIVE�YOU�YOUR�PRIZE�
DURING�THE�SHOW�

/AME�

"DDRESS

1OSTCODE

1LEASE�TICK �HERE� IF�YOU�DO�@ A F�WISH�TO�RECEIVE�
DIRECT�MAIL�FROM�OTHER�COMPANIES�

p

" . *( " � 4)011&3� 4)08 � 41&$*"-� 26&45*0/
(O�ON�� �ASK�US�A�QUESTION
�ANY�QUESTION
� AND�YOU� 5AG>6 �WIN�A� PRIZE��"S�PART�OF�OUR�ON�GOING�BID�TO�MAKE�
THIS�THE�BEST�"MIGA�SHOW�EVER
�WEjRE�GOING�TO�HAVE�OUR�EXPERT�PANEL�HOSTING�� ? ;93�� @EI 7DE�FORUMS�
DURING�ALL� THREE�DAYS��#UT�THEREjS�ONE�THING�THAT�� ? ;93�� @EI 7DE �NEEDS
�AND�THA TjS�A�WHOLE� LOTTA�
QUESTIONS�� �SO�GET�WRITING��8EjLL� BE�DRAWING�YOUR�SUBMISSIONS�OUT�OF�THE�&DITOR�S�EXTREMELY�HUGE�
BASEBALL�CAP�AT�THE�SHOW
�AND� IF�YOUjRE�THERE�WHEN�WE�DO�YOUjLL�BE�WALKING�AWAY�WITH�A�FABULOUS�PRIZE�
FROM�854�&LECTRONICS��THEREjS�FOUR��.B�"9����EXPANSIONS�UP�FOR�GRABS
�FOUR��.B�TRAPDOOR�EXPANSIONS
�
AND�TWELVE����.B�TRAPDOOR�EXPANSIONS�

0H
�AND�DONjT �BE�PUT�OFF�BY�THE�THOUGHT�OF�YOUR�QUESTION�BECOMING�LOST�AMONG�THE�DELUGE�� �ANY�
WHICH�WE�DONjT �GET�AROUND�TO�ANSWERING�AT�THE�4HOW�WILL�BE�DEALT�W ITH� IN�THE�� ? ;93 �� @EI 7DE �SECTION�OF�
FORTHCOMING�ISSUES�

0,
� *�GET�THE�PICTURE
�WHAT� *jD� REALLY� LIKE�TO�KNOW�FROM�YOU�CHAPS�IS���

6(-� +. #2 �,$,.18�
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!

501� 5*14�
'03�(&55*/(� 5)&�

.045� 065�
0'� 5)*4�
1"(& ���

n �"NSWER�THE�QUESTIONS

n �'ILL� IN�YOUR�SPECIAL�4HOW�SECTION

n �5EAR�OUT�THE�PAGE�AND�FOLD� IT�UP

n �$HUCK� IT� IN� THE� POST

n �$OME�TO�THE�4HOW��+OB�DONE
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HIS�MONTH
�WE�RE�GOING�TO �
DISCUSS�ASPECTS�OF�
DESIGNING�NEWSLETTERS�AND�
FANZINES��1RODUCING�A�

NEWSLETTER�ON�YOUR�DESKTOP�CAN�BE�
AS�COMPLICATED�OR�SIMPLE�AS�YOU�
WANT��0N�THE�ONE�HAND�YOU�CAN�
FIDDLE�ABOUT�FOR�EVER
� iEXPRESSING�
YOURSELFj� AND�MAKING�ADJUSTMENTS�
UNTIL�YOU�CONSIDER�IT�TO�BE�A�PERFECT�
WORK�OF�ART
�OR�YOU�CAN�WORK�TO�A�
SYSTEM�AND�TO�PRODUCE� IT�QUICKLY�
WHILE�S TILL� RETAINING�CHARACTER�AND�
GOOD�DESIGN�

"T�THE�END�OF�THE�DAY�BOTH�
TECHNIQUES� PRODUCE�DECENT�
NEWSLETTERS
� BUT�THE�SECOND�METHOD�
IS�FAR�QUICKER�AND� HAS�THE�BENEFICIAL�
SIDE�EFFECT�OF�CREATING�A� �STYLE�� THAT
�
ONCE�YOUR�NEWSLETTER�HAS�ESTABLISHED�
ITSELF
�WILL� BECOME� INSTANTLY�
RECOGNISABLE�AS�YOURS�

5O�SAVE�SPACE� *�LL� USE�THE�WORD�
iNEWSLETTERj� TO�MEAN� BOTH�
NEWSLETTERS�AND�FANZINES�AS�THEY�ARE�
BASICALLY�THE�SAME�THING�AIMED�AT�
DIFFERENT�TYPES�OF�READERSHIP��"S�
USUAL
� MY�CHOICE�OF�PUBLISHING�
PACKAGE� IS�1ROFESSIONAL�1AGE
�
ALTHOUGH�EVERYTHING� IN�TH IS�ARTICLE�
COULD�EQUALLY�BE�APPLIED�TO�
1AGE4TREAM
� 1AGE4ETTER�**�AND�
4AXON�1UBLISHER�BECAUSE�FOR�THE�
MOST�PART�WEjLL� BE�DISCUSSING�BASIC�
PAGE�DESIGN�

5O�START�WITH
� A� NEWSLETTER�NEEDS�
A�FIRS T�PAGE
� THE� PAGE�ON�WHICH� YOU�
PUT�THE�TITLE � OF�THE� PUBLICATION��:OU�
HAVE�TWO�CHOICES�� �A�MAGAZINE�STYLE�
FRONT�COVER�THAT� IS�MAINLY�ILLUSTRATION
�
OR�A� NEWSPAPER�STYLE�FRONT�PAGE�ON�
WHICH�THE�MAIN� STORY� IS� PUBLISHED��
#OTH� NEED� SPECIAL� TREATMENT��8E�LL�
TALK� ABOUT�MAGAZINE� COVERS�FIRST�

&$3�-.3("$#
5HE�MAIN�JOB�OF�A�MAGAZINE�STYLE�
COVER� IS�TO �ATTRACT�ATTENTION� TO � ITSELF�
AND�TO �TELL� THE� PROSPECTIVE� READER�
WHAT� IS� INSIDE��5HE�ODDS�ARE�THAT� IT� IS�
SITTING�ON� A�MAGAZINE� SHELF�IN� A� SHOP�
ALONG�WITH�A� HUNDRED�OR�MORE�OTHER�
MAGAZINES
� SO� IT�HAS�A� LOT�OF�
COMPETITION�� 0,
�YOUR�NEWSLETTER�
PROBABLY�WONjT �EVER�MAKE� IT� INTO�A

NEWSAGENTS
� BUT�THAT� IS� NO�EXCUSE�TO�
PRODUCE� BAD�FRONT�COVERS�

5HERE�ARE�A�NUMBER�OF�ELEMENTS�
THAT�MAKE�UP�A�FRONT�COVER�� �THE�
MASTHEAD� 	THE� NAME�LOGO�OF�YOUR�
NEWSLETTER

� THE� ILLUSTRATIONS
� AND�THE�
COVER�LINES� 	THE�TEXT�THAT�SAYS�WHAT� IS�
INSIDE
�

5HE�MASTHEAD� NEEDS�TO� BE�
UNIQUE�AND� INSTANTLY�RECOGNISABLE
�
BUT�YOU� SHOULD� NOT�MAKE� IT�TOO�
INTRICATE��8HILE� A� LOVINGLY�CRAFTED� AND�
CLEVER�LOGO�MIGHT� LOOK�GREAT�ON� A

THE�TOP�OF�THE� PAGE��0N� A�
NEWSAGENT�S� SHELF�YOU�WILL� HAVE�
NOTICED�THAT�THE�MAGAZINES�USUALLY�
OVERLAP�ONE� ANOTHER�SO�THAT�ONLY�THE�
LEFT�HAND�SIDE�OF�THE� COVER� IS�VISIBLE��
5HIS� IS�WHY�MOST�MASTHEADS�ARE�
POSITIONED�AT�TOP� LEFT��"LTERNATIVELY
�
AND�FOR�THE�SAME� REASON
�THE� LOGO�
MAY�RUN�DOWN�THE�ENTIRE� LEFT�HAND�
SIDE�OF�THE�COVER��:OUR�NEWSLETTER�
WONjT �SUFFER�TH IS � PROBLEM�SO�YOU�
NEEDNjT � LET� IT�CONCERN�YOU�� )AVING�
SAID� THAT
� +OE�1UBLIC� IS� SO� USED�TO
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5HE�JOB�OF�A�MAGAZINE�FRONT�COVER�IS�TO�SELL�THE�MAGAZINE
�SO�USE�YOUR�BEST�
STORIES�AND�MOST�ATTRACTIVE�PICTURES��#UT�KEEP� IT�SIMPLE�TO�UNDERSTAND

5�SHIRT�OR�HANGING�ON�THE�WALL� IN�AN�
ART�GALLERY
� ON� A�FRONT�COVER�IT� IS�
BOUND�TO�CLASH�TERRIBLY�WITH� THE� REST�
OF�THE� PAGE
� MAKING� IT�D IFFICULT�TO�
SEE�� ,EEP�TO�A�SIMPLE�DESIGN�� 6SE�A�
CLASSIC�TYPEFACE� IN� PREFERENCE�TO�A�
FANCY�ONE
� AND� IF�YOU� ARE�USING�COLOUR�
RESTRICT�YOURSELF�TO �TWO�OR�THREE�
PRIMARY�SHADES�

.ASTHEADS� ALWAYS� LOOK�BEST�AT

SEEING�MASTHEADS� IN� THOSE� POSITIONS�
THAT�YOUR�PUBLICATION�WILL� APPEAR�
MORE� PROFESSIONAL� IF�YOU� PUT�YOUR�
MASTHEAD�THERE�

0NE�YOUjVE�DECIDED�WHERE�TO � PUT�
IT
� LEAVE� IT�THERE�� %ONjT �MOVE� IT�
AROUND�EVERY�MONTH�OR�WEEK�OR�
HOWEVER�FREQUENT�YOUR�NEWSLETTER� IS��
"ND�DONjT �FIDDLE�WITH� IT�� 0NCE� IT jS�
DESIGNED
� IT jS�DESIGNED�� :OUR�READERS

WILL� FEEL� MORE�COMFORTABLE� IF�IT� LOOKS�
THE�SAME�ON� EVERY� ISSUE�

/OT�STRICTLY�PART�OF�THE�MASTHEAD
�
BUT�SOMETHING�THAT� IS�ALWAYS� BEST�
POSITIONED�CLOSE�TO � IT
� IS�THE� ISSUE�
NUMBER�AND� PRICE�OF�THE�NEWSLETTER��
"GAIN
� DECIDE�ON� A�STYLE�FOR�IT�� �KEEP�
IT�SIMPLE�AND�MAKE� IT�EASY�TO� SEE�SO�
THAT� READERS�DONjT �HAVE�TO� SEARCH� FOR�
IT�� �AND� PUT� IT� IN� THE�SAME� POSITION�
ON�EVERY� ISSUE�

 331 "3(-&� 33$-3(.-
/OW�WE�COME�ON�TO�THE�MAIN�CONTENT�
OF�THE�COVER
� THE� ILLUSTRATION�� 'RONT�
COVERS� SHOULD� BE�EASY�TO�UNDERSTAND
� �READERS�SHOULD�BE�ABLE�TO�TAKE� IN�
THE�WHOLE�THING� IN� ONE�QUICK�EYEFUL
�
YOU� SHOULDNjT �FORCE�THEM�TO�HAVE�TO�
STARE�AT�THE�COVER�FOR���� SECONDS�OR�
MORE�TO�SEE�WHAT� IT� IS� ALL� ABOUT�

:OU�WILL� DO�YOURSELF�NO�FAVOURS�BY�
MAKING�PROSPECTIVE� READERS� LOOK�
LONGER�� IF�THEY�HAVE�TO� LOOK�AT�THE�
COVER�FOR�MORE�THAN� FIVE�SECONDS�
BEFORE�UNDERSTANDING�THE�MESSAGE�
CONVEYED
� THERE� IS� A�DANGER�THEYjLL�
BEGIN� TO�THINK�THAT�MAYBE�THEY�WONjT �
UNDERSTAND�WHATjS� INSIDE�EITHER�

5HE�EASIEST�WAY�TO�ACHIEVE�
SIMPLICITY� IS�TO� STICK�TO�ONE� SUBJECT�
AND�ONE� ILLUSTRATION�� 5HE� ILLUSTRATION�
NEEDS�TO� BE� INSTANTLY�RECOGNISABLE��
IT jS�NO�GOOD�GOING�FOR�A�SIMPLE�
DESIGN� IF�THE� PICTURE� ITSE LF�IS�
CONFUSING�AND�DIFFICULT�TO� UNDERSTAND�

5HE�COVER�PICTURE�NEEDS�TO� REFLECT�
THE�CONTENT�OF�THE�NEWSLETTER
� AND� IF�
YOU� ARE� HAVING�JU S T�THE�ONE�
ILLUSTRATION� THEN�TH IS� SHOULD�BE�
RELATED� TO �THE�MAIN�STORY� INSIDE�
%ONjT �BE� TEMPTED�TO �USE�AN�
ILLUSTRATION� FOR�SOMETHING�THAT� ISNjT�
THE�MAIN� STORY�JU S T�BECAUSE� IT� IS�
iPRETTYj� � � IF�YOU� MUST�DO�TH IS�THEN�
TURN�THA T�STORY� INTO�THE�MAIN
� OR�
i LEADj 
� ONE�

5HE�CHANCES�ARE
� HOWEVER
� THAT�
PERHAPS�YOU�DONjT � HAVE�A�MAIN� STORY�
IN� PARTICULAR�� 0R�MAYBE�YOU� HAVE�A�
NUMBER�OF�STORIES�WHICH�YOU� FEEL� ARE�
IMPORTANT�ENOUGH�TO�HAVE�ON�THE�
FRONT�COVER�� *N�WHICH� CASE�YOUjLL�WANT�
TO� HAVE�MORE�THAN�ONE� ILLUSTRATION�
AND� SOME�TEXT�ON� THE�COVER�ABOUT

Y J � ". *("�4)011&3�n �*446&� ��� n �.":� ����
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-IKE�MAGAZINE�COVERS
�NEWSPAPER�STYLE�FRONT�PAGES�HAVE�TO�
SELL�THE�PAPER��%ONjT �HAVE�MORE�THAN�TWO�STORIES�ON�THE�
FRONT�PAGE
� AND�GIVE�THE�MAIN�STORY�THE�BIGGEST�HEADLINE

� �� � ������ & M JB � # GQ I � ( L A � � �� NN?EC�d�A M J �SUL>CV?UN J�C Q

PLUS�ALL�THE�WAY�ACROSS�THE�PAGE�OF�COURSE

THE�OTHER�MAIN� STORIES�
:OU� NEED�TO� STEP�CAREFULLY� HERE�

BECAUSE� IT�IS� SO�EASY�TO�GO�OVER�THE�
TOP�� 5HE� SAFEST�METHOD� IS�TO �CHOOSE�
ONE�STORY�AS�THE�MAIN� ILLUSTRATION� AND�
THEN� HAVE�A� BOX�SOMEWHERE�THAT�
ENCLOSES�THE� SECONDARY�TEXT�AND�
ILLUSTRATIONS� FOR�THE�OTHERS�� 0R�YOU�
COULD� LEAVE�OUT�THE� SECONDARY�
ILLUSTRATIONS�AND�JU S T�HAVE�THE�TEXT�

3'$�".5$1�23.18
5HERE�S�NO� NEED� FOR�ME�TO�GO� INTO�
ANY�GREATER�DETAIL� HERE�AS� THE�COVER�
ON� THIS�MAGAZINE� IS� A�CLASSIC�
EXAMPLE�OF�THE� iMANY�STORIES��
TECHNIQUE��"LTHOUGH�EACH�"MIGA�
4HOPPER�COVER� IS�OBVIOUSLY�DIFFERENT
�
THE�BASIC�DESIGN� REMAINS�FIXED�FROM�
MONTH� TO�MONTH��"T�THE�TOP�WE� HAVE�
THE�THE�MASTHEAD
� AT�THE�BOTTOM� A�
SPECIAL� PANEL� FOR�ATTRACTING�ATTENTION�
TO�SPECIAL� FEATURES�

#ELOW�THE�MASTHEAD�WE� HAVE�A�
SINGLE� ILLUSTRATION� RELATED�TO�THE�
MONTHjS�MAIN� STORY�� 3UNNING�OVER�
THE�TOP�OF�THE� ILLUSTRATION� ARE� TWO�
COVER� LINES��5HE�MAIN�ONE
� IN� LARGER�
TYPE
� IS�THERE�TO� ATTRACT�ATTENTION�� LIKE�
A�NEWS�HEADLINE� IT�NEEDS�TO�SAY�
SOMETHING�ABOUT�THE� SUBJECT�WHILE� AT�
THE�SAME�TIME� NOT�GIVING�THE�WHOLE�
GAME�AWAY�� � IT jS�THE�MYSTERY�THAT�
HOOKS�THE�PROSPECTIVE� READER�AND�
FORCES�THEM�TO� PICK�UP�THE�MAGAZINE�
FOR�A�CLOSER� LOOK��8HEN�THEYjVE�
PICKED� IT�UP�THE�COVER� LINE� IN� THE�
SMALLER�TYPEFACE� IS� READY�WAITING�FOR�
THEM�WITH�A�FEW�MORE�DETAILS�

"S� A�GENERAL� RULE�OF�THUMB
� THE�
MORE�DETAILED� THE� ILLUSTRATION
� THE�
FEWER�COVER� LINES�SHOULD� BE� USED�
OVER�THE� TOP�OF�IT�� � LOTS�OF�DETAIL� IN�
THE� PICTURE�AND� LOTS�OF�COVER� LINES�WILL�
END� UP� LOOKING�A� RIGHT�MESS�FROM�A�
FEW�FEET�AWAY�� "�WAY�AROUND�THIS� IS�
TO � PUT�THE�COVER� LINES� INTO� PANELS
�
ALTHOUGH�YOU� HAVE�TO� BE�CAREFUL� NOT�
TO�OBSCURE� TOO�MUCH� OF�THE�
ILLUSTRATION�

%OWN�THE� LEFT�O F�THE�"MIGA�
4HOPPER�COVER�WE�HAVE� SOME�PANELS�
THAT�ARE�DESIGNED�SO�THAT�THEY�STAND�
OUT�AND� ARE�COMPLETELY�READABLE�
EVEN� IF�THE�MAGAZINE� IS� HALF�OBSCURED�
ON�THE�SHELF�� *N� THIS� CASE� IT� IS� LIKE�A�
MINI� CONTENTS� PAGE
� BUT�YOU�COULD�
JU S T�AS�WELL� USE�TWO�OR�THREE�
ILLUSTRATIONS�HERE
�WITH� A�COVER� LINE�OR�
TWO�EACH�� 'OR� iMANY�STORY�� COVERS�
YOU� COULD�DO� A� LOT�WORSE�THAN� COPY�
TH IS�GENERAL� DESIGN�

, -�!(3$2�#.&�
/EWSPAPER�STYLE�FRONT�PAGES�ARE�A�
COMPLETELY�DIFFERENT�KETTLE� O FFISH �
AND
� CONTRARY�TO�WHAT�YOU� MIGHT�
THINK
� THEY�ARE�ACTUALLY�MUCH�MORE�
DIFFICULT�TO� DESIGN� THAN� MAGAZINE�
STYLE� COVERS�

"�NEWSPAPER�FRONT� PAGE�DEPENDS�
ALMOST�ENTIRELY�ON� THE�HEADLINE�TO�
ATTRACT�ATTENTION� TO� ITSELF�� 5HAT�
HEADLINE�HAS�TO� INTEREST�OR� INTRIGUE�
THE� READER�SO�MUCH�THAT�HE�FEELS

FORCED�TO� PICK� IT�UP�AND� READ�THE�FIRS T�
PARAGRAPH� OF�THE� STORY��"ND�THAT�FIRS T�
PARAGRAPH� HAS�TO� INTEREST�OR� INTRIGUE�
THE� READER�SO�MUCH�THAT�HE�FEELS�
FORCED� INTO�BUYING�THE� NEWSPAPER�
THERE�AND�THEN�

)EADLINE� AND�FIRS T�PARAGRAPH�
WRITING� IS� A�GREAT�SKILL�� .OST�
NEWSPAPERS�WILL� HAVE�AN� EXPERT�
WHOSE�JOB� IT� IS�TO�WRITE�THESE�TWO�
ELEMENTS
� EVEN� IF�THE� REST�O F�THE�
STORY�HAS�BEEN�WRITTEN� BY�SOMEONE�
ELSE�� *TjS� A�DIFFICULT�SKILL� TO� LEARN
�
MANY�BOOKS�HAVE�BEEN�WRITTEN�ON�
THE� SUBJECT�OVER�MANY�YEARS
� AND�
EVEN�TODAY�A�NEWSPAPER� IS� FORTUNATE�
IF� IT�MANAGES�ONE� iPERFECTj� FRONT�PAGE�
IN����

:OUR�NEWSLETTER
� HOWEVER
� WON�T�
NEED�TO�SELL� ITSELF�SO�HEAVILY�BECAUSE�
IT� PROBABLY�WONjT �HAVE� ANY�
COMPETITION
� SO�YOU�CAN� STICK�TO�THE�
GENERAL� FRONT�PAGE�DESIGN� PRINCIPLES�
AND� NOT�WORRY�TOO�MUCH� ABOUT�
COMPOSING�PERFECT�HEADLINES�AND�
FIRS T� PARAGRAPHS�

5HE� INITIAL� OBSTACLE�TO�GET�OVER� IS�
THE�DANGER�OF�THE�MASTHEAD� CLASHING�
WITH� THE�HEADLINE�� *TjS� BEST�TO� PUT�THE�
MASTHEAD� IN� SOME� KIND�OF�PANEL� THAT�
IS�OBVIOUSLY�SEPARATE�FROM�THE� REST�OF�
THE� PAGE
� OR� IF�THE�MASTHEAD�
STRETCHES�ALL� THE�WAY�ACROSS�THE� PAGE�
THEN� A� SIMPLE� RULE� BELOW� IT�WILL� BE�
ENOUGH�

*F�THERE� IS�MORE�THAN�ONE�STORY

ON�THE�FRONT�PAGE
� THEN�THE� POINT�SIZE�
OF�THE�HEADLINE�WILL� REFLECT�THE�
IMPORTANCE�OF�EACH� STORY��5HE�MOST�
IMPORTANT�STORY�GETS�THE�BIGGEST�
POINT�SIZE
� THE� LEAST� IMPORTANT�THE�
SMALLEST�� *N�GENERAL
� THE�MOST�
IMPORTANT�STORY�SHOULD� BE� HIGHER�ON�
THE� PAGE�THAN� LESS� IMPORTANT�STORIES�

*F�YOU� ARE�GOING�TO�USE� PICTURES�
ON�YOUR�FRONT�PAGE�THEN� TREAT�THEM�
LIKE�HEADLINES�� � IF�POSSIBLE
� THE�MOST�
IMPORTANT�STORY�GETS�THE�BIGGEST�
PICTURE
� UNLESS�YOU� HAVE� A�
SPECTACULAR� PICTURE�FOR�A� LESSER�STORY
�
IN�WHICH�CASE�DON�T�HESITATE�TO �PUT� IT�
ON� THE�FRONT� PAGE�BUT�USE�A�SMALLER�
HEADLINE�FOR� IT�THAN� THE� LEAD�STORY�
:OU� NEEDNjT �WORRY�TOO�MUCH� ABOUT�
THE�COMPOSITION�OF�FRONT� PAGE�
PICTURES�AS� NORMALLY� IT�WILL� BE�THE�
LEAD� HEADLINE�THAT�DOMINATES�THE�
PAGE�

,.5(-&�(-2(#$
8ITH� THE�BASIC�DESIGN� OF�THE�FRONT�
COVER�SORTED�OUT�WE�CAN�MOVE�ON�TO�
THE�EDITORIAL� PAGES�

*F�YOUR�NEWSLETTER� IS�MORE�THAN�
FOUR� PAGES�YOU� PROBABLY�NEED� A�TABLE�
OF�CONTENTS�� .ANY�NEWSSTAND�
MAGAZINES�WILL� DEVOTE� A� PAGE�OR�A�
SPREAD�TO�THE�CONTENTS
� NOT�BECAUSE�
THERE� IS� SO�MUCH� IN� THE�MAGAZINE� BUT�
BECAUSE�TH IS�WILL� BE� THE�FIRS T�PLACE� A�
READER� LOOKS�AFTER�TAKING�A�MAGAZINE�
FROM� A�SHELF�

-IKE� THE�FRONT�COVER
� THE�JOB�OF�
THIS� KIND�OF�CONTENTS� PAGE� IS�TO� SELL�
THE�MAGAZINE��5HE�MAIN�GUIDELINE�
HERE� IS� TO� KEEP� IT�SIMPLE�AND�MAKE� IT�
EASY�FOR� READERS�TO � SEE� IF�THERE�ARE�
ANY�ARTICLES� THAT�THEY�ARE� INTERESTED�
IN�� 3EMEMBER�THAT�THE�MORE� SPACE�
YOU� DEVOTE�TO�AN� ARTICLE� ON� THE�
CONTENTS� PAGE
� THE�MORE� IMPORTANCE�
YOU� ARE�GIVING�TO� IT�

*N� A�NEWSLETTER�THA T�DOESNjT �HAVE�
TO�SELL� ITSELF�ON� A�SHELF�YOU� ARE�
WASTING�SPACE�WITH� A�FANCY�CONTENTS�
PAGE�� 4TICK�TO� A� PANEL� SOMEWHERE�ON�
THE�FIRS T�OR�SECOND� INSIDE�PAGE� 	PAGE�
��OR��
��"LL� YOU� NEED� IS�THE� TITLE �OF�
THE�ARTICLE
� THE� NUMBER�OF�THE�PAGE�
THE�ARTICLE� STARTS�ON
� AND�MAYBE�A�
SENTENCE�OR�TWO�THAT�DESCRIBES�WHAT�
THE�ARTICLE� IS�ABOUT�� *F�YOU�WANT�YOU�
CAN� INCLUDE�THE� AUTHORjS� NAME� IN� THIS�
DESCRIPTION�

5O�MAKE� IT�EASY�TO� READ� USE�
PLENTY�OF�WHITE�SPACE�AND� USE�THE�
SAME�FONT�FOR�ALL� THE�ARTICLE�TITLES�AND�
PAGE� NUMBERS�� THE�SHORT�
DESCRIPTIONS� SHOULD� BE� IN� A�SMALLER�
POINT�SIZE
� AND�YOU� CAN� USE� A�
DIFFERENT�TYPEFACE� IF�YOU� LIKE
� BUT�
AGAIN
� USE�THE�SAME�FONT�FOR�ALL� THE�
DESCRIPTIONS�

5HE�SIZE�AND� SHAPE�OF�YOUR�
CONTENTS� PANEL�WILL� DEPEND� UPON
�
AND� HAVE�TO�F IT � INTO
� YOUR�BASIC� PAGE�
DESIGN
�WHICH� IS� SOMETHING�THAT�
SHOULD� BE�CONSISTENT�THROUGHOUT�THE�
NEWSLETTER�

'OR�AN�"��SIZED� NEWSLETTER�YOU�
CAN� CHOOSE�BETWEEN� A�TWO
� THREE
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&DUCATIONAL
�-OCAL�"UTHORITY�AND�GOVERNMENT�ORDERS�
WELCOME�� &UROPEAN�ORDERS�PLEASE�CALL�OR�WRITE�FOR�A�

QUOTATION��"LL�GOODS�SUBJECT�TO�AVAILABILITY
� PRICES�SUBJECT�
TO�CHANGE�WITHOUT�NOTICE�� &�0&�

1RICES�INCLUDE�7"5�AND�DELIVERY�BY�POST��
$OURIER�DELIVERY�AVAILABLE�ON�REQUEST�

1LEASE�ALLOW���DAYS�FOR�CHEQUE�CLEARANCE�

50�03%&3��$REDIT�CARD�ORDERS�CAN�BE�
PLACED�BY�CALLING�THE�TELEPHONE�NUMBER�
BELOW� ��OR�SEND�A�CHEQUE�10�S�MADE�

OUT�TO�.+$�4UPPLIES�TO�
,)"�24//+($2�� %	�

4LGR���3FC� PAFCQ�� (AILGCJB�6?W��
+CRAFUMPRF��'CPRQ��2&���4)��
3CJ�� �����	�����������JGLCQ	

/ " , 4 ) " � 6 1 ( 3 " % & � . 0 6 4 &

����%1*�QUALITY�REPLACEMENT�MOUSE���PACK�INCLUDES�
MOUSE�HOUSE
�MAT�AND�0PERATION�4TEALTH�GAME��

. +$ �13*$&�_�� ���

/ & 8 � �� " � � � � 1 - 6 4 � � . B � & X P A N S IO N

�.B�EXPANSION�FOR�THE�"����1LUS���FITS� IN�THE�TRAPDOOR�
TAKING�YOUR�MEMORY�TO��.B���NO� INTERNAL�FITTING�

. +$ � 13*$&�_�� ���

4 6 1 3 " � � � � 3 9 � & 9 1 " / 4 *0 / 4

/EW�MEMORY�EXPANSION�FOR�THE�"������
PLUGS�DIRECTLY�INTO�THE�)%�EXPANSION�PORT���
/0�*/5&3/"-�$0//&$503�3&26*3&%�

4613"�����39���.B� 	EXPAND�TO��.B
� _�����
4613"�����39��.B� 	EXPAND�TO��.B
� _������
4613"�����39��.B� 	EXPAND�TO��.B
� _������
4613"�����39��.B� 	EXPAND�TO��.B
� _������

$ 6 . " / " � $ " 9 � � � � � % *4 , � % 3 *7 &

2UALITY�BRAND�NAME������SECOND�DRIVE�INCLUDES�THRU�
PORT
� DISABLE�SWITCH�AND�'3&&�7IRUS�9�6TILITY�

. +$ �13*$&�_�� ���

/ &8 �3 0 $ - *5 & � 3 ' � � � $ � % *4 , � % 3 *7 &

/EW�SUPER�SLIMLINE
� SUPER�QUIET�SECOND�DRIVE��
. +$ �13*$&�_�� ��� � 	CREAM�ONLY
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(71�"��������1LUS���.B�)ARD�% ISK�� FEATURES�
ON�BOARD�3AM�EXPANSION�TO����.B�WITH�HIGH�SPEED�
'AASTROM�CONTROLLER��"UTOBOOTING
� INCLUDES�EXCELLENT�EASY�
TO�USE� INSTALLATION�SOFTWARE�

.+$�13*$&�_������
(71�����1$�&.6-"503��FOR�USE�WITH�THE�"����
)ARD�%RIVE������SPEED�RUNNING�AT���.HZ�

.+$�13*$&�_������
(71�4�**� )ARD�% RIVE�	"������������2UALITY�
2UANTUM� DRIVES�RUNNING�AS�FAST�AS���MS�PLUS�THE�EXCELLENT�
(71�CONTROLLER�BOARD
�WITH�THE�ABILITY�TO�ADD�UP�TO��.B�
MEMORY�	4*..4
�

��.B�VERS ION �_������
/&8������.B�VERS ION �_������

4*..�.0%6-&4���_������PE R���MEG

4613" �" � � � � �� � � � �. &.03: � #0"3%4

4613"3".�MEMORY�CARDS�WITH�SPACE�FOR�UP�TO��.B
4613"3".�WITH��.B�FITTED���������������������� _������
4613"3".�WITH��.B�FITTED���������������������� _������
4613"3".�WITH��.B�FITTED���������������������� _������
4613"3".�WITH��.B�FITTED���������������������� _������

,IND�8ORDS���	NOT�"����1LUS
��������������������� _�����
1EN1AL�����������������������������������������������������������_�����
803%8035)�V���� ��41&$*"-�0''&3���������������_�����

1 3 0 5 & 9 5 � �� 7 & 3 4 *0 / � � ��
-ATEST�VERSION�OF�THIS�BEST�SELLING�WORD�PROCESSOR�FOR�
THOSE�WANTING�SERIOUS�PROCESSING�POWER
� INCLUDES�
NEW���������WORD�DICTIONARY�AND�5HESAURUS�	�� MEG
��

.+$�13*$&�_�����

1305&95�7������NEW�LOW�PRICE���������������������� _�����
130%"5"�7����"MIGA�������������������������������������_�����

1 " ( & 4 & 5 5 & 3 � � � �� 4 1 & $ *" - � 0 ' ' & 3

&ASY�BUT�POWERFUL�%51
� INCLUDES�'3&&�$LIP�"RT�%ISK�
. +$�13*$&�_�� ���

REQUIRES��.B�AND�KICKSTART����

, $ 4 � 1 $ � 1 0 8 & 3 � # 0 " 3 %

1$�EMULATOR�THAT�RUNS�FASTER�THAN�MANY�����S�SUPPORTS�
$("
� &("�AND�7("�ON�A�STANDARD�MONITOR
�ALSO� INCLUDES�

�.B�EXTRA�MEMORY�� 'ITS� IN�TRAPDOOR�
/0�*/5&3/"-�$0//&$5*0/�3&26*3&%

,$4�108&3�#0"3%�WITH�%04�� �� ������������������ _������
,$4�108&3�#0"3%�WITHOUT�%04��������������������_������

1LEASE�STATE�FOR�"����OR�"����PLUS�

7 *% * � " . *( "
/&8���5",&��

/EW�"NIMATION�PACKAGE�FROM�3OMBO�
.+$�13*$&�_�����

7*%*�$0-063�40-65*0/
7IDI�$OLOUR�PACKAGE���INCLUDING�7IDI�%IGITISER
�7IDICHROME�

SOFTWARE�AND� FREE�1HOTON�1AINT�
.+$�13*$&�_�����

3(#�41-*55&3���FOR�USE�WITH�7IDICHROME�
OR�%IGIVIEW��	INCLUDES�146

.+$�13*$&�_�����

$0.1-&5&�$0-063�40-65*0/
1ACKAGE�INCLUDES�7IDI�"MIGA
�7IDICHROME�AND�THE�3(#�

4PLITTER�FOR�A�COMPLETE�COLOUR�DIGITISING�OUTFIT��
/05&��'OR�BEST�COLOUR�PICTURES�YOU�REQUIRE�A�VIDEO�

CAMERA�OR�PERFECT�STILL�FRAME�7$3�
.+$�13*$&�_�������

$OMPLETE �$OL�4O LU TION � ��5AKE��� _������

7 *% & 0 � 5 *5 - */ ( �1 3 & 4 & / 5 " 5 *0 /

#IG�"LTERNATIVE�4CROLLER����������������������������� _�����
#ROADCAST�5ITLER�**����������������������������������� _������
#ROADCAST�'ONT�1ACK��������������������������������_�����
#ROADCAST�'ONT�&NHANCER�1ACK����������������_�����

; 7 1 � 7 *% & 0 � 4 5 6 % *0
(REAT�7IDEO�1RODUCTION�PACKAGE�

	��.EG�����DRIVES

.+$�13*$&�_�����

3 & / % " - & � � � � � �( & / - 0 $ ,
2UALITY�(ENLOCK�OFFERING�BOTH�'OREGROUND�

AND�#ACKGROUND�MODES�
.+$�13*$&�_������

3 0 $ ( & / � 1 - 6 4 � ( & / - 0 $ ,
*NCLUDES�DISSOLVE�CONTROL�
.+$�13*$&�_������

" . 0 4 � �� 5 H E � $ R E A T O R

".04�7������5HE�-ANGUAGE������������������� _�����
".04�$0.1*-&3� ����������������������������������� _�����
".04��%�������������������������������������������������� _�����

. *4 $ & - - " / & 0 6 4

%ELUXE�1AINT���7IDEO�5UTORIAL������������������ ��_�����
4TEREO�.ASTER������������������������������������������ ��_�����
5ECHNO�4OUND�5URBO�������������������������������� ��_�����
)ISOFT�)IGHSPEED�1ASCAL������������������������� ��_�����
.AXIPLAN�1LUS������������������������������������������� ��_�����
)OME�"CCOUNTS�� ����������������������������������� ��_�����
%&-69&�1"*/5�� �������������������������������� ��_�����

'6/�4$)00-
PROBABLY�THE�BEST�SELLING�&DUCATIONAL�4OFTWARE�FOR�THE�
"MIGA���GREAT�SOUND�AND�GRAPHICS�AND�NOW�CONFORMS�
TO�THE�/ATIONAL�$URRICULUM�	'4����'4�


'UN�4CHOOL���� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�������������������������� ��_�����
'UN�4CHOOL�� ��TO�� �������������������������� ��_�����
'UN�4CHOOL�� OVER���������������������������� ��_�����

'UN�4CHOOL���� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�� ������������������������ ��_�����
'UN�4CHOOL�� ��TO�� �������������������������� ��_�����
'UN�4CHOOL�� OVER���������������������������� ��_�����

/&8���'UN�4CHOOL�� �� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�� ������������������������ ��_�����
'UN�4CHOOL�� ��TO�� �������������������������� ��_�����
'UN�4CHOOL�� ��TO� �� ������������������������ ��_�����

"LL�'UN�4CHOOL�PROGRAMS�WILL�WORK�WITH�A�STANDARD�
���K�"MIGA�AND�THE�NEW�"����1LUS�

 , (& � $#4" 3(.- +
,04.04�"NSWERBACK�+UNIOR�2UIZ��
INCLUDES�����GENERAL� KNOWLEDGE�QUESTIONS
AND�GAME�REWARD�������������������������������������������� _�����

"NSWERBACK�4ENIOR�2UIZ��
AS�ABOVE�BUT�FOR�AGE������ ��_�����

'ACTFILES���ADD�ON�QUESTION�PACKS�FOR�THE�"NSWERBACK�
2UIZ�� n
'ACTFILE�4PELLING�	����
����������������������������������������_����
'ACTFILE�"RITHMETIC�	����
����������������������������������� _����

,04.04�-ANGUAGE�5UTORS�� WITH�A�VOCABULARY�OF�OVER�
�����WORDS���THE�ABILITY�TO�ADD�YOUR�OWN���UP�TO�($4&�
LEVEL�
'RENCH�.ISTRESS������������������������������������������������_�����
(ERMAN�.ASTER������������������������������������������������_�����
4PANISH�5UTOR���������������������������������������������������_�����
*TALIAN�5UTOR������������������������������������������������������ _�����

,04.04�.ATHS�"DVENTURE��5HE� LATEST�OFFERING�FROM�
,OSMOS�COVERS�THE�/ATIONAL�$URRICULUM�MATHS�USING�A�
SERIES�OF�FOUR�GAMES��5HERE�ARE�FOUR�DIFFICULTY�LEVELS�
AND�A�RECORD�OF�PERFORMANCE�CAN�BE�KEPT�
AND�PRINTED�OUT�� 	����
������������������������������������� _�����

'URTHER� INFORMATION� ON�OUR�&DUCATIONAL� RANGE� IS� AVAILABLE� IN� OUR�&DUCAT�ONAL� 4UPPLEMENT� ��ON� REQUEST

-$-�40'58"3&
1RIMARY�.ATHS�$OURSE�	����
��������������������������_�����
.ICRO�.ATHS�	($4&�LEVEL
��������������������������������_�����
.ICRO�'RENCH�	($4&�LEVEL
�������������������������������_�����
.ICRO�&NGLISH�	($4&� LEVEL
�������������������������������_�����
3EADING�AND�8RITING�$OURSE��������������������������� �_�����

13*4."�1ROF�1LAYS�"�/EW�(AME�	���

%ESIGNED�TO�TEACH�YOUNGSTERS�A�SIGHT�VOCABULARY�OF����
WORDS
� THE�PACK�INCLUDES���EASY�READING�BOOKS�AND�AN�
AUDIO�CASSETTE��������������������������������������������������_�����

40'5�456''�.AGIC�4TORYBOOK�	����

'IVE�ANIMATED� STORIES�FEATURING�GREAT�SOUND�AND�
GRAPHICS�PLUS�THE�ABILITY�FOR�CHILDREN�TO�kEDIT��THE�STORIES�
ADDING�DIFFERENT�SOUNDS�AND�GRAPHICS���EVEN�MAKE�UP�
THEIR�VERY�OWN�STORY��	�� MEG
��������������������������_�����

)003":�'03�)&/3*&55"�	AGE�����

.AKING�MATHS�FUN���COVERING�THE�FOUR�BASIC�MATHS�
OPERATIONS�WITH���SKILL� LEVELS�AND�A�PARENT�SECTION�
FOR�CUSTOMISATION��������������������������������������������� _�����

)&/3*&55"�4�#00,�0'�41&--4�������������������������� _�����
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AND�FOUR�COLUMN� DESIGN�� &ACH� HAS� IT�
PROS� AND�CONS�

5HERE� IS� A�GUIDELINE�TO�DO�WITH�
COLUMNS�THAT�YOUjD�DO�WELL� TO� ADHERE�
TO�� *jVE� SEEN�MANY�NEWSLETTERS�OVER�
THE�YEARS�� �BOTH� AMATEUR�AND�
PROFESSIONAL� � �AND�A� LOT�O F�THEM�
MAKE�THE�MISTAKE�OF�NOT�CONSIDERING�
COLUMN� BOUNDARIES�WHEN� PLACING�
PICTURES�ON� PAGE�� 1ICTURES� LOOK�BEST�
IF�THEY�FIT �BETWEEN�COLUMNS�EXACTLY��
4O
� FO R�EXAMPLE
� ON� A�TWO�COLUMN�
PAGE�YOU� HAVE�TWO�WIDTHS�OF�PICTURE�
AVAILABLE�� �THE�WIDTH�OF�ONE�COLUMN�
AND�THE�WIDTH� OF�TWO�COLUMNS�

*F�A� PICTURE�DOESNjT �STRETCH� ALL� THE�
WAY�ACROSS�A�COLUMN�YOU� ARE� LEFT�WITH�
AN� AWKWARD�WHITE� SPACE�� .ANY�
AMATEUR�PUBLISHERS�WILL� FILL� TH IS� SPACE�
WITH� TEXT
� USUALLY�BY�RUNNING�THE�MAIN�
BODY�COPY�AROUND�THE�PICTURE�� 0N�THE�
WHOLE�TH IS� IS�NOT�A�GOOD� IDEA�� 0FTEN�
IT�MAKES�THE�TEXT�DIFFICULT�TO� READ�
BECAUSE�THE�WIDTH� OF�THE�COLUMN� HAS�
BEEN� REDUCED� DRASTICALLY�AND�THE�
READER�WILL� UNCONSCIOUSLY�HAVE�TO�
ADJUST�TO �THE� NEW� LOOK�OF�THE�TEXT�
"ND�JU S T�WHEN�THEYjVE�MADE�THAT�
MENTAL� ADJUSTMENT�THE�COPY�GOES�
BACK�TO� FULL� COLUMN�WIDTH� AND�THEY�
HAVE�TO�ADJUST�AGAIN�

*F�YOU�MUST�STOP� ILLUSTRATIONS�PART�
O F�THE�WAY�ACROSS� A�COLUMN
� USE�THE�
WHITE� SPACE�THAT� IS� LEFT�FOR�A�CAPTION
� �REMEMBER�THA T�UNLESS�A� PICTURE� IS

��(�;17�(''.�;17�
0''&�51/'6*+0)�+0�
6*#6�%1.7/0��27..�
176�#�5*146�#0&�
2+6*;�3716'�??=

PURELY� ILLUSTRATIVE� 	THAT� IS
� IT� IS� NOT�
CONVEYING�ANY� INFORMATION
� IT�SHOULD�
ALWAYS�HAVE�A�CAPTION
� AS�SHOULD� ALL�
TABLES�AND�FIGURES�

#ECAUSE�YOU�ONLY�HAVE�TWO�
CHOICES�OF�PICTURE�WIDTH�ON� TWO��
COLUMN� PAGES�TH IS� DESIGN� IS�THE�
EASIEST�TO�WORK�WITH�� �PUT�SIMPLY
�
YOU� HAVE�FEWER�DECISIONS�TO�MAKE��
5HE� PRICE�YOU� PAY� IS�THE� RISK�OF�
LOOKING�BORING
� BUT� IF�YOUR�NEWSLETTER�
IS� A� BUSINESSY�OR�TECHNICAL�
PUBLICATION� TWO�COLUMNS�WILL� MAKE� IT�
LOOK�THE� PART�BETTER�THAN�THREE�OR�FOUR�
COLUMNS�WILL�

3EMEMBER�THA T�THE�TWO�COLUMNS�
DONjT �HAVE�TO�BE�THE�SAME�WIDTH�
0NE� IDEA� IS�TO�MAKE�ONE�COLUMN�
ABOUT�TWICE�THE�WIDTH� OF�THE�OTHER�
AND� PUT�THE�TEXT� IN� THE�WIDE�COLUMN
�
RESERVING�THE� NARROWER�COLUMN�FOR�
ANY�ASSOCIATED� PICTURES
� TABLES� AND�
CAPTIONS�� *F�THE�TEXT�ON� THAT� PAGE�
DOESNjT � HAVE�ANY�PICTURES�OR�TABLES
�
DONjT �WORRY
�JU S T� LEAVE�THAT�COLUMN�
EMPTY�� *F�YOU� REALLY�FEEL� THAT�YOU

NEED� SOMETHING� IN� THAT�COLUMN�THEN�
PULL� OUT�A� SHORT�AND� PITHY�QUOTE�FROM�
THE�TEXT�ON� THAT�PAGE�AND�SET� IT� IN� THE�
NARROW�COLUMN� IN� A� LARGER�POINT�SIZE�
BETWEEN�QUOTATION�MARKS��5HIS� IS�
KNOWN� AS�A� iCALL�OUTj�� 5HERE�S�ONE�
BELOW� RIGHT�ON�TH IS� PAGE�

'OR�TWO�COLUMN� PAGES�YOU� NEED�
TO�SET�YOUR�MAIN� TEXT� IN� A���PT�FONT�
WITH� �PT�O F�LEADING��"�SMALLER�FONT�
WILL� MAKE�THE�TEXT�D IFFICULT�TO� READ�
BECAUSE�THERE�WILL� BE�TOO�MANY�
WORDS�ON�EACH� LINE
� AND� IF�YOU� USE�
LESS�THEN��PT� LEADING�WITH� A���PT�
FONT�THE� LINES�OF�TEXT�WILL� BE� SO�CLOSE�
TOGETHER�THAT� READERS�MAY�SKIP� LINES�
WHEN�TRANSFERRING�THE�EYE�FROM�THE

END� OF�ONE� LINE�TO �THE�BEGINNING�OF�
THE�NEXT�

*N�GENERAL
� THE�WIDER�THE�COLUMN�
WIDTH� 	KNOWN� AS�THE� iMEASUREj

� THE�
LARGER�THE� POINT�SIZE�AND�THE�MORE�
LEADING�SHOULD� BE� USED�

5HE�THREE�COLUMN� PAGE� IS�THE�
MOST�COMMON� MAGAZINE�STYLE��5HIS�
IS�BECAUSE�YOU�GET�A�GREATER�NUMBER�
OF�PICTURE�WIDTHS�WHILE� RETAINING�A�
WIDTH� OF�COLUMN�THAT�WONjT �MAKE�THE�
TEXT�D IFFICULT�TO � READ��:OU�CAN�STRETCH�
PICTURES�ACROSS�ONE
� TWO�OR�ALL� THREE�
COLUMNS
� PLUS�YOU� HAVE�THE�OPTION�OF�
ONE�AND�A�BIT�AND�TWO�AND�A�BIT�
WIDTHS
� USING�THE� LEFTOVER�WHITE�
SPACE�FOR�CAPTIONS�

'OR�TH IS�WIDTH�OF�COLUMN�YOU�
SHOULD� USE��PT
� L0 P T�OR� L L P T �FOR�YOUR�
MAIN� TEXT�� -EADING�CAN� BE�ANYTHING�
FROM� LP T �TO��PT�� � LP T � LEADING�WILL�
MAKE�THE� PAGE� LOOK� iBUSIERj� BUT�WILL�
ALSO�MAKE� IT�SLIGHTLY�MORE�DIFFICULT�TO�
READ�

*F�THREE�COLUMNS� ISN jT �FLEXIBLE�
ENOUGH
� YOU�CAN�GO� UP�TO�THREE�AND��
A�HALF�COLUMNS�� 'OR�TH IS�DESIGN�YOU�
REDUCE�THE�WIDTH� OF�EACH� COLUMN�
SLIGHTLY�AND� POSITION� TWO�TOGETHER
�
THEN� A�GAP
� THEN�THE�OTHER�COLUMN��
5HE�GAP�CAN� BE� USED�FOR�CAPTIONS
�
CALL�OUTS
� AND�EVEN� SMALL� TABLES� AND�
FIGURES�

5HE�BENEFIT�O F�TH IS� DESIGN� IS�THAT�
YOU� CAN� HAVE�ONE�COLUMN
� ONE�AND�A��
BIT
� TWO�COLUMN
�TWO�AND�A�BIT
� AND�
FULL� MEASURE�PICTURES
� AND� IF�YOU�
POSITION� THEM�CORRECTLY�THE� LEFT�AND�
RIGHT�EDGES�OF�THE� PICTURES�ALWAYS�
LINE� UP�WITH�COLUMN� BOUNDARIES�� #UT�
BECAUSE�THE�TEXT�COLUMNS� ARE�
NARROWER�YOU� RUN�THE� RISK�OF�THE�COPY�
BEING�DIFFICULT�TO � READ� BECAUSE�YOU�
CAN� ONLY�GET
� ON� AVERAGE
� FIVE�OR�SIX�
WORDS� PER� LINE�AT� L0 P T�� 'OR�THIS�
REASON�YOU� SHOULD� USE�A��PT�FONT�	OR�
A� NARROW� L0 P T�ONE

�WHICH� IS�ABOUT�
AS�SMALL� AS�YOU� CAN�GO�FOR�MAIN� BODY�
TEXT
� ALTHOUGH�YOU� CAN� USUALLY�GET�
AWAY�WITH��PT�FO R�CAPTIONS�

*F�YOU�WANT�TO � PACK�A� LOT�ON� TO�
EACH� PAGE�OF�YOUR�NEWSLETTER
� THUS�
MAKING� IT�FEWER�PAGES�AND� CHEAPER�
TO � REPRODUCE
� THEN�FOUR�COLUMNS�WILL�
SERVE�YOU�WELL�� 6SING�SOMETHING� LIKE�
�PT�5IMES�YOU� CAN�GET�ABOUT��
����
TO� �
����WORDS�ON� AN�"��PAGE�WITH�
NO� PICTURES�� 4UCH� PAGES� LOOK�
DAUNTING�TO �THE� READER
� HOWEVER
� SO�
YOU�WILL� NEED�AT� LEAST�ONE� ILLUSTRATION
�
FIGURE
� TABLE�OR�PANEL� ON�EVERY�PAGE�
TO�MAKE� IT� LOOK�A� BIT�FRIENDLIER�� &VEN�
THEN�YOU�CAN� COUNT�ON��
����WORDS�
PER�"��PAGE�

/.2(3(.-2�/+$ 2$
0NCE�YOUjVE�DECIDED� ON� HOW�MANY�
COLUMNS�YOUR�PAGES�ARE�GOING�TO�
HAVE�YOU� CAN� SET�UP�A�BLANK�PAGE� IN�
YOUR�%51�PROGRAM
�WITH� ALL� THE�BOXES�
POSITIONED�CORRECTLY�ON�THE�PAGE�AND�
REGULAR�SIZED� BOXES� READY�TO� IMPORT�
PICTURES� INTO�

#UT�A�WORD�OF�WARNING�HERE�� .ANY�
PRINTERS� INSIST�ON� IMPOSING�THEIR�OWN�
TOP�AND� BOTTOM�MARGINS� IN� ORDER�TO�
FEED� IN� AND�FEED�OUT�THE� PAPER�� *F�YOU�
HAVE�ONE�OF�THESE� PRINTERS�THEN�YOU�
NEED�TO�BEAR�TH IS� IN�MIND�WHEN�
SETTING�UP�YOUR�PAGE�DIMENSIONS�

'OR�ARGUMENTjS� SAKE� LE TjS� SAY�
THAT�YOUR�PRINTER� IMPOSES�A� HALF�INCH�
TOP�AND� BOTTOM�MARGIN�� �ONE� INCH� IN�
TOTAL� � �AND�YOU� ARE� USING�"�� PAPER�
*N� THIS� CASE�YOU� SHOULD� SUBTRACT�THAT�
MEASUREMENT�FROM�YOUR�ON�SCREEN�
PAGE� HEIGHT�� 4O� CLICK�ON�THE�"��
BUTTON� AND�THEN� CLICK� IN�THE� PAGE�
HEIGHT�GADGET�AND� SUBTRACT�ONE� INCH�
	OR��� PICAS� IF
� LIKE�ME
�YOU� ALWAYS�
WORK� IN� PICAS
�

:OU�WILL� HAVE�TO� IMAGINE�THE

�� ? � � � � � � 3 0 ( � � - 6 / � � 2 ' � � �� 4 4 % + ) �� ' 3 0 �- -: 2 $ ) ; % � 4 ���) 6

5HREE�COLUMN�PAGE�LAYOUTS�ARE�WHAT�MOST�MAGAZINES�USE�
BECAUSE�THEY�ARE�FLEXIBLE�DESIGN�WISE�AND�PROVIDE�A�DECENT�
MEASURE�OF�COLUMN�FOR��PT
� L0 P T�OR�EVEN� L L P T �TEXT
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5WO�COLUMN�PAGE� LAYOUTS�TEND�TO �RESTRICT�YOUR�DESIGN�
OPTIONS��:OU�ONLY�HAVE�TWO�WIDTHS�OF�ILLUSTRATION�AVAILABLE
�
PLUS�ALL�THE�WAY�ACROSS�THE�PAGE�OF�COURSE
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MARGINS��8ORK� RIGHT�FROM�THE�TOP�OF�
THE� PAGE
� ALL�THE�WAY�TO �THE�BOTTOM
�
REMEMBERING�THAT�WHEN�YOU� PRINT� IT�
OUT�THERE�WILL� BE� HALF�AN�INCH� ABOVE�
AND�BELOW�WHAT�YOU� ACTUALLY�SEE�ON�
THE�SCREEN�

-IKEWISE
� SOME�PRINTERS
� TYPICALLY�
LASERS� AND� INKJETS
� IMPOSE�A�SMALL�
LEFT�AND�OR�RIGHT�MARGIN��8HATEVER�
THA T�MEASUREMENT� IS� 	YOUR�MANUAL�
SHOULD� TE LL�YOU�� IF�NOT
� MEASURE� IT
�
SUBTRACT� IT�FROM�THE� PAGE�WIDTH�WHEN�
SETTING�THE�ON�SCREEN� DIMENSIONS�

8HEN� POSITIONING�COLUMNS�YOU�
SHOULD� LEAVE�ABOUT�A�SIXTH�OF�AN� INCH�
	ONE� PICA
�OR�QUARTER�OF�AN� INCH�
BETWEEN�THEM�

"NOTHER�DECISION�YOU�WILL� HAVE�TO�
MAKE� IS�WHETHER�YOU�WANT� LINES� IN�
THE�GUTTER�BETWEEN�THE�COLUMNS�OR�
NOT�� IF�YOU� ARE�FLUSH�JUSTIFYING�YOUR�
TEXT
� GUTTER� LINES�WILL� NEVER�BE�
NEEDED
� BUT�YOU� CAN� HAVE�THEM� IF�
YOU� LIKE�THEM�� *F�YOU� ARE�SETTING�YOUR�
TEXT� LEFT�JUSTIFIED� 	RAGGED� RIGHT�EDGE

�
THEN�GUTTER� LINES�ARE�COMPULSORY� IF�
YOUR�COLUMNS�ARE�CLOSE�TOGETHER
�
HOWEVER� IF �THE�GAP�BETWEEN�COLUMNS�
IS�APPROXIMATELY��� PICAS�OR�GREATER�
YOU� CAN�GET�AWAY�WITHOUT�THE�GUTTER�
LINES�

:OU� ONLY�NEED�GUTTER� LINES� IN�
BETWEEN�COLUMNS
� NOT�TO � LEFT�O F�THE�
LEFT�MOST�COLUMN
� NOR�TO� THE� RIGHT�OF�
THE� RIGHT�MOST�COLUMN��5HE� LINE�
WEIGHT�SHOULD� BE�A�HAIRLINE� IF�
POSSIBLE
� HALF�A�POINT�A T�THE�MOST�

3'$�.3'$1�2(#$
8HEN�DESIGNING�A� NEWSLETTER�WHICH�
IS�GOING�TO�OPEN� AS�A� NORMAL�
MAGAZINE�WOULD�DO
� SO�THAT�YOU� HAVE�
A� LEFT�HAND� PAGE� AND� A� RIGHT�HAND�
PAGE
� YOU� NEED�TO� REMEMBER�THAT�THE�
WHOLE� SPREAD� IS�WHAT�WILL�GET�SEEN
�
NOT�MERELY�THE� INDIVIDUAL� PAGES�� 4O�
YOU� HAVE�TO�THINK�ABOUT�THE�FACING�
PAGE�WHILE�DESIGNING�EACH� OF�THEM�

'OR� INSTANCE
� IF�YOU� HAD� AN�
ARTICLE
� OR�PART�O F�AN� ARTICLE
� ON� THE�
LEFT�HAND� PAGE�AND� IT� INCLUDED� LOTS�OF�
PICTURES
� THEN�YOUjLL� HAVE�TO�
iBALANCEj� THE� SPREAD� BY�HAVING�SOME�
PICTURES�ON�THE� RIGHT�HAND� PAGE�AS�
WELL�

3EMEMBER�TO � LEAVE� AN� ADEQUATE�
MARGIN� ON�THE� RIGHT�OF� LEFT�HAND�
PAGES�AND�THE� LEFT�OF� RIGHT�HAND�
PAGES�SO�THAT�TEXT�DOESNjT �GET� LOST� IN�
THE�FOLD�WHEN�THE� NEWSLETTER� IS�
BOUND�� ��� PICAS� IS� PLENTY�FOR�ANYTHING�
THAT� IS� UP�TO ���� PAGES� SADDLE��
STITCHED� 	FOLDED� AND� STAPLED
�� *F�YOU�
ARE�USING�THOSE�PLASTIC�EDGE�BINDING�
STRIPS�THAT�YOU�SLIP� SHEETS�OF�PAPER�
INTO�AND�THEY�PINCH�THEM� ALL� TOGETHER
�
YOU�LL� NEED�TO�TO� LEAVE�MUCH�MORE�
SPACE� IN� THE�GUTTER
� AT� LEAST�HALF�AN��
INCH
� MAYBE�THREE�QUARTERS�	����
PICAS

� DEPENDING�ON� HOW�WIDE�THE�
STRIP� IS�

23("*�3.� �238+$
"BOVE�ALL
� MAKE�SURE�YOU�DECIDE�ON� A�
STYLE�FOR�ALL� ELEMENTS�OF�YOUR
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'OUR�COLUMN� LAYOUTS�NEED� LOTS�OF�THOUGHT��:OU�HAVE�SO�MANY�OPTIONS�THAT� IT� IS�
EASY�TO�GO�POTTY�WITH�THE�DESIGN�AND�PRODUCE�CONFUSING�PAGES�THAT�ARE�
DIFFICULT�TO�UNDERSTAND

NEWSLETTER
� AND� STICK�TO � IT�
'OR� INSTANCE
� EVERY�ARTICLE�WILL�

HAVE�A�TITLE �OR� iHEADINGj �� %ECIDE�ON�A�
TYPEFACE�AND�POINT�SIZE�AND� USE�THE�
SAME�FONT�FOR�EACH� HEADING�

*F�YOU� HAVE� A�MAIN� OR� i LEADj� STORY�
OR�ARTICLE
� THEN� STICK�TO �THE�SAME�
TYPEFACE�FOR�THE� HEADING�BUT�
INCREASE�THE� POINT�SIZE�BY����TO ����
PER�CENT� IF�YOU� LIKE�� TH IS�WILL� HELP�TO�
GIVE� IT�MORE� IMPORTANCE�THAN�THE�
OTHER�ARTICLES�

-IKEWISE
� ALL� CAPTIONS�SHOULD� BE�
SET� IN� THE� SAME�FONT�THROUGHOUT�THE�
WHOLE� NEWSLETTER�� "ND�SO� SHOULD� THE�
BIT�ON�THE�PAGE�WHICH� REFERS� TO�WHO�
WROTE�THE�ARTICLE�OR�STORY�� IF�I T jS�JU S T

THE�AUTHOR�S� NAME�WE�CALL� IT�A� iBYc
LINEj� BECAUSE� IT jS�THE� LINE�WHICH� SAYS�
WHO�THE�ARTICLE� IS�BY
� IF�IT�ALSO�SAYS�
WHAT�THE�ARTICLE� IS�ABOUT�WE�CALL� IT�A�
iSTANDFIRSTj� BECAUSE� ���� ERM� ����
BECAUSE� IT�STANDS�FIRST
� BEFORE�THE�
MAIN�TEXT
� *� SUPPOSE�

"NYTHING�ELSE� LIKE�TH IS�WHICH�
TENDS�TO�HAPPEN�QUITE� A� LOT� IN�YOUR�
NEWSLETTER�� �SUCH� AS� BIBLIOGRAPHIES
�
FOR� INSTANCE
� OR� PANELS�WHICH� TELL� THE�
READER�EXACTLY�WHERE�TO �GET�FURTHER�
DETAILS� ABOUT�THE� SUBJECT�OF�THE�
ARTICLE�� �SHOULD�ALSO�BE�SET� IN� EXACTLY�
THE� SAME�STYLE�EVERY�TIME�THEY�ARE�
USED�

"ND�SUB�HEADINGS
� THOSE�SHORT

+"3(0/� #645*/(� �� +"3(0/� #645*/(
%ROP�CAPITAL�� �"N� INITIAL� LETTER�SET�IN�A� LARGER�TYPE�THAN�THE�REST�OF�THE�BODY�

TEXT
�WHICH�COVERS�TWO�OR�MORE�LINES�

1ICA�� �"�UNIT�OF�TYPOGRAPHICAL�MEASURE��5HERE�ARE�TWELVE�POINTS� IN�ONE�1ICA�

-AYOUT�� �5HE�ARRANGEMENT�OF�TEXT�AND�GRAPHICS�ON�A�PAGE�

1OINT�� �5HE�BASIC�UNIT�OF�TYPOGRAPHICAL�MEASURE��3OUGHLY�SPEAKING
�THERE�
ARE����POINTS�TO�THE� INCH�

(UTTER�� �6SUALLY�THE�SPACE�BETWEEN�FACING�PAGES�WHERE�THE�FOLD�OR�THE�
BINDING�IS
� BUT�ALSO�THE�SPACE�BETWEEN�COLUMNS�ON�A�PAGE�

4PREAD�� �"�PAIR�OF�FACING�PAGES��"LSO�KNOWN�AS�A�DOUBLE�PAGE�SPREAD
�OR

FOR�SHORT
� iDPSj�

#ODY�TEXT�� �5HE�MAIN�TEXT�OF�THE�DOCUMENT
�EXCLUDING�HEADLINES�

LINES�OF�TEXT�THAT�BREAK�UP�DIFFERENT�
PARTS� OF�AN� ARTICLE�� *F�YOU� ARE�GOING�TO�
USE�THEM
� DECIDE�ON� A�STYLE�FOR�SUBc
HEADINGS�AND� USE�THAT�STYLE�FOR�EVERY�
SUB�HEADING� IN� THE�NEWSLETTER�� *F�YOU�
DONjT � LIKE�SUB�HEADINGS�YOU�COULD�
USE�A�DROPPED�CAPITAL� INSTEAD
� OR�
EVEN� A� BLANK� LINE
� BUT�DONjT �USE�
HORIZONTAL� RULES�AS� THESE�WILL� MAKE�
THE� READER�THINK�THE�ARTICLE� STOPS�
THERE�

"�GOOD�WAY�TO� INVENT�YOUR�OWN�
STYLE� IS�TO �TRO T�DOWN�THE�NEWSAGENTS�
AND� PICK�UP����MAGAZINES�OR�SO�� �
SEE� IF�THEY�HAVE�ANY�OUT�OF�DATE�ONES�
THAT�THEYj LL� SELL� YOU� AT�A� REDUCED�
PRICE
� YOUjRE� NOT� INTERESTED� IN� THE�
CONTENT
� YOU�WANT�TO� STUDY�THE�
DESIGN�OF�THE�PAGES��(ET�OUT�YOUR�
RULER�AND�MEASURE�THINGS�� .AKE�A�
NOTE�OF�WHAT�YOU� LIKE� BEST�AND� COPY�
IT�� *TjS� NOT� REALLY�STEALING
� HONEST��
8ELL
� IF�YOU� COPY�THE�COMPLETE�DESIGN�
O F�JU S T�ONE�MAGAZINE� IT�WOULD� BE�
STEALING
� BUT� IF�YOU� MIX�AND�MATCH�
DIFFERENT� IDEAS� FROM� DIFFERENT�
MAGAZINES�YOU�LL� END� UP�WITH�
SOMETHING�THA T� LOOKS� LIKE�NOTHING�
ELSE�

2$ 1"'�%.1�/$1%$"3(.-
%ON�T�EXPECT�TO�GET� IT� RIGHT�FIRS T�TIME��
"FTER�EACH� ISSUE�IS� PUBLISHED�TAKE�A�
LOOK�AT�YOUR�NEWSLETTER�AND�MAKE�A�
NOTE�OF�WHERE�THE�DESIGN� CAN� BE�
IMPROVED�� 	*N� THE�TRADE�WE�CALL� TH IS� A�
iPOST�MORTEMj� BECAUSE�WE�ARE�
PULLING�A� iDEADj� ISSUE�APART�TO �FIND�
OUT�WHAT� IS�WRONG�WITH� IT�


"FTER�SIX�OR�SEVEN� ISSUES
� MAKE�
ALL� THE� IMPROVEMENTS� IN� ONE� ISSUE��
5HEN�MAKE� NOTES�AGAIN��"FTER�THAT�
MAKE�THE� IMPROVEMENTS�AFTER�
ANOTHER�SIX�OR�SEVEN� ISSUES�� %ONjT�
FIDDLE�WITH�THE�DESIGN�EVERY� ISSUE
�
YOU�MIGHT�ENJOY�DOING� IT�BUT�YOUR�
READERS�WONjT � LIKE� IT�

"LWAYS� REMEMBER�THAT�YOUR�
ULTIMATE�AIM� IS�TO�MAKE�THE�CONTENT�
O F�YOUR�NEWSLETTER�AS� READABLE�AS�
POSSIBLE�� *F�YOU�CAN�MAKE� IT�LOOK�
PRETTY�AS�WELL
� THEN�YOU� ARE�DOING�
YOUR�JOB�PROPERLY
� BUT�READABILITY� IS�
PARAMOUNT��"� REDESIGN� SHOULD� NOT�
DECREASE�THE� READABILITY�O F�THE�
NEWSLETTER�� IF�IT�DOES
� IT�WAS�A� BAD�
DECISION� AND�YOU� SHOULD�GO� BACK�
IMMEDIATELY�TO�YOUR�PREVIOUS�DESIGN�

0NCE�YOUjVE�GOT�ALL� THESE�
DECISIONS�MADE�ABOUT�COLUMNS
�
HEADINGS
� PICTURES
� SUB�HEADINGS� AND�
SO�ON
� YOU�WONjT �HAVE�TO�MAKE�THOSE�
DECISIONS�EVERY�TIME�YOU� LAY�OUT�A�
PAGE�� *N� THE� LONG�RUN
� TH IS� LEAVES�YOU�
MORE�TIME�FOR�HAVING�FUN� AND�
EXPRESSING�YOURSELF
�WHICH� IS�WHAT�
I T jS� REALLY�ALL� ABOUT�

"ND�FOR�HEAVENjS� SAKE�DONjT �TAKE�
IT�TOO�SERIOUSLY��5HERE�WILL� ALWAYS�BE�
MORE� PEOPLE�WHO�THINK�YOUR�
NEWSLETTER� IS� BAD�THAN�THOSE�WHO�
THINK� IT� IS�GOOD��5AKE� NO� NOTICE
�
THEYjRE�ONLY�JEALOUS�

8ELL
� THA TjS�MY�EXCUSE�ANYWAY
�
AND� *jM�STICKING�TO� IT�� ��
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&ACH�DISK�CONTAINS�BETWEEN�����AND�����ORIGINAL
�HIGH�QUALITY
� IMAGES�FOR�USE�WITH�"MIGA�ART�

AND�%51�PROGRAMMES���%ELUXE�1AINT
� 1RO�1AGE
� 8ORDWORTH
� 1ENPAL
� ETC�

��� 1ETS
��

_�����EACH

��� $ASTLES
�COTTAGES�AND�CHURCHES� ��� 5REES�
4IGNS�AND�SYMBOLS� ��� 8ILD�"NIMALS
�� #UY���OR�MORE�FOR�O��EACH� �� 0VER�����IMAGES�FOR�ONLY�_��J

*NCLUSIVE�OF���ST�CLASS�1�1�
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(RAPHICS�ARE�EASILY�SUPERIMPOSED�OVER����OR����BIT� IMAGES�HELD� IN�"7IDEOjS�
FRAMEBUFFER��5HE�RESULTS�CAN�BE�RECORDED�ON�TO�VIDEO�TAPE�USING�A�GENLOCK

�
T �SEEMS�THAT�HARDLY�A�WEEK�
PASSES�WITHOUT�ANOTHER�NEW
�
CHEAPER
�AND�MORE�USEFUL�
GADGET�APPEARING�FOR�"MIGA�

VIDEO�AND�GRAPHICS�USERS��5HE�GIZMO�
IN�QUESTION�THIS�TIME� IS�A�NEW�3(#�
DISPLAY�DEVICE�FROM�A�'RENCH�
COMPANY�CALLED�"RCHOS�

"S�SOON� AS� *jD� HEARD�O F�ITS�
EXISTENCE� *� HAD�AN�"7IDEO�CARD�
SITTING� IN� MY�GRUBBY� LITTLE� PAWS�� #UT�
THA TjS� ONLY�HALF�THE� STORY��5HERE�ARE
�
IN�FACT
� TWO�VERSIONS�� � IN� ��� AND� ����
BIT�FORMS� 	THATjS������ AND� ���MILLION�
COLOURS
�� 5HE�COST �_��� �FOR�THE�
"7IDEO� ��� AND�_��� �FOR�THE�"7IDEO�
���� �WHICH� IS�QUITE� REASONABLE�WHEN�
YOU�FIND�OUT�WHAT�S� INCLUDED�

4O�WHATjS�THE� BIG�DEAL� ABOUT�
THESE�NEW�DEVICES �8ELL
� THE�GREAT�
THING� IS�THA T�WITH� AN�"7IDEO�BOARD�
INSTALLED� IN� ANY�"MIGA� 	EXCEPT�THE�
"����
� IT jS� POSSIBLE�TO �DISPLAY����BIT�
OR����BIT�GRAPHICS� 	DEPENDING�ON�THE�
"7IDEO�MODEL
�DIRECTLY�ON�TO�AN� 3(#�
MONITOR�	INCLUDING������OR������
MONITORS
� IN� RESOLUTIONS� UP�TO �����BY�
����� � IE�1"-�OVERSCAN��5HE�BENEFIT�
O F�TH IS� IS�THA T�THE�QUALITY�OF�OUTPUT� IS�
MUCH� HIGHER�THAN�THE�COMPOSITE�
VIDEO�OUTPUT�OF�DEVICES�SUCH�AS�THE�
%$57
� OR�THE�7IDEO�5OASTER
� CAN� BE��
&VEN�SO
�YOUjLL� HAVE�TO �HAVE�A�HIGH�
QUALITY�3(#�TO�VIDEO�ENCODER�OR�
GENLOCK�TO� REAP�THE�BENEFITS� IF�YOU�
WANT�TO � RECORD�THE�OUTPUT�TO�VIDEO�

#ECAUSE�THE� IMAGE� IS� HELD� IN� ITS�
OWN�FRAMEBUFFER�AND�MEMORY�AREA
�
THE�"7IDEO�DOES� NOT� INTERRUPT�THE�
"MIGA�GRAPHICS� PROCESSES�� "S�A�
RESULT
� STANDARD�"MIGA�GRAPHICS� CAN�
BE�DISPLAYED�OVER�"7IDEO� IMAGES
�
RATHER� LIKE�A�GENLOCKED�GRAPHIC�OVER�
A�VIDEO�SIGNAL��5HIS� HAPPENS�ON�YOUR�
3(#�SCREEN
� MEANING�THAT�ANY�
STANDARD�"MIGA�GRAPHICS� 	INCLUDING�
ANIMATIONS
�COULD� BE�PLAYED�OVER�ANY
��� OR����BIT�BACKGROUND
� OR�OUTPUT�
THROUGH� ANY�DECENT�GENLOCK�

#OTH� BOARDS�COME�WITH� A�VARIETY�
O F�SOFTWARE�FOR�PAINTING
� IMAGE�
DISPLAY�AND�MANIPULATION� AND�"7IDEO�
CONTROL� AND� INSTALLATION��5HE�"7IDEO�
��� IS� ALSO� PROVIDED�WITH� A� COMPLETE�
VERSION� OF�57�1AINT
�WHILE�THE�"7IDEO
��� HAS�"71AINT�AND� A�DEMO�OF�57�
1AINT�	WHICH�CAN�WORK� IN� ���BIT
�

*N� BOTH�CASES�THE�"7IDEO�FITS � INTO�
THE�%ENISE�SOCKET�O F�THE�"MIGA
�
WHICH�MEANS�THE�COMPUTER�HAS�TO�BE

CANNIBALISED�A� LITTLE
� SOMETHING�
WHICH�MAY�NOT�APPEAL� TO �THOSE�
WHOSE�MACHINES�ARE� STILL� UNDER�
GUARANTEE�OR�WORRIED� ABOUT�DAMAGE�
TO�THEIR�"MIGA�� *T� ALSO�MEANS�THAT�THE�
DEVICE�WILL� NOT�WORK�WITH� ANY�FUTURE�
"MIGAS�WITHOUT�A�%ENISE� SLOT�

*NSTALLATION� IS�STRAIGHTFORWARD��
4IMPLY�EXTRACT�THE�%ENISE�CHIP�FROM�
ITS� SOCKET
� PLUG� IT� INTO�THE�VACANT�
SPACE�ON�THE�"7IDEO�CARD
� THEN� PLUG�
THE�"7IDEO� INTO�THE�"MIGA�� .IND�YOU
�
YOUjLL� HAVE�TO�DISMANTLE�YOUR�"MIGA�
TO�GET�AT�THE� %ENISE� SOCKET�� *F�YOUjRE�
WORRIED� ABOUT� INSTALLING� IT
� $HECKc
MATE� %IGITAL�WILL� DO� IT�FOR�FREE� IF�YOU�
PAY�THE� RETURN�CARRIAGE�OF�YOUR�"MIGA�

*F�YOU� HAVE�AN�"MIGA�WITH� A�VIDEO�
SLOT� *jM� NOT�SURE�HOW�THE�"7IDEO�
CARD�MIGHT� INTERFERE�WITH�WHATEVER�
YOU� MAY�HAVE�PLUGGED� IN� THERE
�
THOUGH� *� CAN�TE LL�YOU�FOR�SURE�THAT�THE�
7IDEO�5OASTER� REFUSED�TO� RUN�WHILE�
THE�"7IDEO�CARD�WAS� INSTALLED�� *� CAN�
ALSO� TELL�YOU�THAT�THE�CARD� FITS � SNUGLY

INTO�AN�"MIGA� ���� ����� 
�WITH�
BARELY�ENOUGH� SPACE� BETWEEN�THE�
POWER�SUPPLY�CHASSIS� AND�THE�MOTHER�
BOARD�TO�ACCOMMODATE� IT�

 �"+.2$1�+..*
8ITH� THE�"7IDEO� NOW� INSTALLED� LE TjS�
HAVE�A�CLOSER� LOOK�AT�THE�SOFTWARE�

"LL� FOUR�OF�THE�DISKS�CONTAIN� RELEVANT�
PROGRAMS�WHICH�CAN� BE�AUTO� INSTALLED�
ON�TO� HARD�DISK
� THOUGH�THEY�COULD� BE�
USED�FROM�FLOPPY��5HERE�ARE�ALSO�
SEVERAL� READ�ME�FILES� 	IN� &NGLISH� AND�
'RENCH
�WHICH�GIVE� AN�OVERVIEW�OF�
SOME�OF�THE� SOFTWARE��5HESE� ARE�
ADEQUATE� FOR� INSTALLING�THE�"7IDEO�
CARD
� THOUGH�THEY�DONjT �GO� INTO�GREAT�
DETAIL� ABOUT�THE�BUNDLED� SOFTWARE�

5HE� FIRS T�THING�TO�DO�EVERY�TIME�
THE�"7IDEO�CARD� IS� USED� IS� RUN� A�
PROGRAM�CALLED�"7IDEO
� THOUGH�TH IS�
COULD� BE�DONE�AUTOMATICALLY�FROM�THE�
4TARTUP�4EQUENCE�� #UT�THE� FIRS T�TIME�
THE�"7IDEO�CARD� IS� USED� IT�MUST�BE�
SET�UP�BY�USING�THE�"75UNE� PROGRAM�
TO �ENSURE�THA T�THE�CARD� IS� ATTUNED�TO�
THE�"MIGA�HOST��5HIS� PROCEDURE� IS�
SIM ILAR�TO �THE�)".�&�TUNING�� �CLICK�ON�
AN� ARROW�UNTIL� THE� SCREEN�GRAPHICS�
ARE�SHARP�AND�CLEAR
�WITH� NO�JITTERING��
4AVE�THE� RESULTING� �PREFS�FILE
� ADJUST�
YOUR�4TARTUP�4EQUENCE�TO� INCLUDE�THE�
"7SET�COMMAND
� AND�EVERY�TIME�THE�
SYSTEM� IS� BOOTED�THE�TUNING�WILL� BE�
DONE�AUTOMATICALLY�

3'$�2.%36 1$
*�WASNjT �ABLE� TO� REVIEW�A�COMPLETE�
"7IDEO����PACKAGE�SO�THE� REST�OF�
TH IS� REVIEW� IS� BASED� AROUND�THE�
"VIDEO����� �THOUGH� IN�MANY�RESPECTS

 5(#$.�2�3$"'�2/$"2���
n � "7IDEO����� ����BIT�FRAMEBUFFER�DISPLAY�DEVICE

n � "7IDEO����� ����BIT�FRAMEBUFFER�DISPLAY�DEVICE�	OR���X� ���BIT�BUFFERS


n � 4OFTWARE�� � INCLUDES� 571AINT�7 *���	"7IDEO���

571AINT�%EMO�	"7IDEO� ��


0PERA�� �AN�"REXX�DRIVEN� PRESENTATION� PROGRAM

"71AINT�� ��� ��� �B IT�BASIC�PAINT�SOFTWARE

6TILITY�PROGRAMS

n � 0UTPUT�VIA�3(#�CONNECTOR�FO R�OPTIMUM�DISPLAY�QUALITY

n � 1LUGS� INTO� %ENISE�CHIP� SOCKET

3'$�%4341$�.%� 5(#$.�
"N�INTERESTING�APPLICATION�FOR�THE�"7*DEO�BOARDS�COULD�BE����OR����BIT�ANIMATION
� AS�A�NON�INTERLACED�����X�����
RESOLUTION����BIT�IMAGE�CAN�THEORETICALLY�BE� LOADED�INTO�THE�"7IDEO�IN�ONLY�� ��� TH �OF�A�SECOND
�THOUGH�AT�THE�
MOMENT�RESTRICTIONS�IN�THE�"MIGA�HARDWARE�MEAN�THAT�THIS�CANNOT�BE�ACHIEVED��#UT�IN�THE�FUTURE
�AND�WITH�THE�RIGHT�
HARDWARE
�WHO�KNOWS�WHAT�WE�MIGHT�SEE 
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$OMPLETELY�NEWLY�DESIGNED� INTERFACE�THAT�PLUGS�INTO�THE�
EXPANSION�CONNECTOR�OF�THE�"MIGA�����OR�INTERNAL�CONNECTOR�OF�THE�
"MIGA������

4TANDARD�PHONO�VIDEO�INPUT�����TO�����VOLTS�TO�TAKE�SIGNALS�FROM�PT
�VIDEO�OR�CAMERA�
$ONTROL�BRIGHTNESS
�CONTRAST�AND�THROUGHPORT�ON�"����VERSION�

n � 'RAME�GRAB�IN������SECOND
�RECORD�UPDATE�UP�TO���FRAMES�PER�
SECOND�
8 � 4INGLE�OR�CONTINUOUS�UPDATE�IN��
���OR����GREY�LEVELS�
n � 1LAY�FRAMES�BACKWARDS�OR�FORWARDS�UP�TO����FRAMES�PER�SECOND�
n � 4AVE�3AW
�*''�OR�SEQUENCE�FILES�

"UTOMATICALLY�ADJUST�FOR�MAXIMUM�NUMBER�OF�FRAMES�ACCORDING�
�O�MEMORY�AVAILABLE�

%ISPLAY�����X�����PIXELS
�BUT�OPTIONAL�����X�����*''�4AVE�
4CREEN�EDITING�FEATURES�$UT
�$OPY
�#RUSH
�1ASTE�AND�6NDO�� &FFECTS�
MENU�TO�REVERSE�POS�NEG
�COMPRESS
�ETC�
n � 4ECOND�DISPLAY�EDITOR�CONTROLS�SEQUENCE�PRODUCTION�� 3ECORD
�
1LAY
�*NSERT
�$LEAR
�%ELETE�'RAMES�
n � 4ET�START�AND�END�POSITION�NUMBER�OF�FRAMES�SAVED
�NUMBER�
FRAMES
�STEP�BACKWARDS�AND�FORWARDS
�LOOP
�ETC�� 5IME�LAPSE�FEATURE�
ADJUSTABLE�IN��� SECOND�INCREMENTS�TO��� HOUR�BETWEEN�EACH�FRAME��
*DEAL�FOR�CAPTURING�FLOWERS�OPENING
�SKY�MOVEMENTS
�SPECIAL�EFFECTS
�
ETC�
n � 4EPARATE�PLAYER�PROGRAMS�INCLUDED�TO�INSERT�INTO�YOUR�OWN�
PROGRAM�DISKS�� )ARD�DISK�TRANSFER�PROGRAM�

1LEASE�STATE�"����OR������VERSION�WHEN�ORDERING�

*?2 + +2 + -
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n � 5HE�4PLITTER�UNIT�PLUGS�ALONGSIDE�THE�%IGITISER�AND�A�LEAD� IS�SUPPLIED�TO�COUPLE�THE�TWO�UNITS�
TOGETHER�
m � 'ULL�ADJUSTMENT�OF�3ED
�(REEN�AND�#LUE�SIGNALS�TOGETHER�WITH�A�SATURATION�CONTROL�ENABLING�YOU�
TO�TAKE�FULL�CONTROL�OVER�ANY�IMAGE�
n � 5HE�4PLITTER�IS�SWITCHED�IN�SOFTWARE�AND�COMES�COMPLETE�WITH�%IGITISER�$OLOUR�4OFTWARE�
n � :OU�CAN�SELECT�SINGLE�CONTINUOUS�COLOUR�OR�#�8�INPUT�� 'ILES�CAN�BE�SAVED� IN�3AW������COLOUR�
FORMAT
���OR����COLOUR�*''�FILES�OR����SHADE�#�8�*''�
n � 'EATURES�INCLUDE�FULL�PALLETTE�CONTROL�EDITING�OF�FRAME�AND�COLOUR�RETOUCH�CALCULATOR�
n � *NPUT�FROM�CAMERA
�CAMCODER�OR�VIDEO�RECORDER�	PAUSED
�� /O�MORE�MESSING�WITH�COLOUR�FILTERS�
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0PERA$OMPO�IS�FOR�DEVISING�YOUR�OWN�PRESENTATIONS
�WHICH�CAN� INCLUDE����AD�
���BIT�GRAPHICS
�"MIGA�GRAPHICS
�ANIMATIONS
�SOUND
� TEX T�AND�DRAWING
THE� TWO� SYSTEMS�ARE� IDENTICAL�

0NCE�TUNED� AND� RUNNING� IT jS�
OBVIOUSLY�TIME�TO�CHECK�OUT�THE� REST�
OF�THE� SOFTWARE�� #UT�FIRS T�MAKE� SURE�
THAT�YOU� HAVE�"3EXX� INSTALLED� IN� YOUR�
"MIGA
� AS�YOUjLL� NEED� IT�TO� RUN� MOST�
OF�THE�"7IDEO� PROGRAMS�

3'$�./$1 �% ,(+8
8ITH� THE�EXCEPTION� OF�571AINT
� THIS�
PAIR�O F�PROGRAMS� IS�THE�MOST�
INTERESTING�OF�THE� SUPPLIED� SOFTWARE��
0PERA$OMPO� IS�AN�"3EXX� INTERPRETER�
USED�TO� TRANSLATE�TEXT�FILE�SCRIPTS� OF�
0PERA�COMMANDS� INTO�"7IDEO�
COMMANDS�WHILE�
0PERA1LAYER� RUNS�
IN� THE� BACKGROUND�
AND� PLAYS�THE�
0PERA� SCRIPTS�
WHICH�YOU� HAVE�
CREATED�

#Y�USING�
0PERA$OMPO� IT jS�
POSSIBLE�TO� BUILD�
UP� AN�ENTIRE� SCRIPT�
FOR�MANIPULATING�
"MIGA� IMAGES�
AND� ANIMATIONS
�
LOADING�AND
DISPLAYING�FRAMEBUFFER� IMAGES
�
ADDING�AND� CONTROLLING�TEXT� AND�
SOUND� 	�479�AND�4OUNDTRACKER�FILES

�
MAKING�WIPES� AND�TRANSITIONS�
BETWEEN�"MIGA� IMAGES�AND� ADDING�
SIMPLE�GRAPHICS�

*N� MANY�WAYS�THE� RESULTS� FROM�
0PERA$OMPO�ARE� SIM ILAR�TO� THOSE�
PRODUCED� BY�PROGRAMS�SUCH� AS�
%IRECTOR
� 4CALA� AND�OTHER�
PRESENTATION� PROGRAMS
� THOUGH� THE�
USER� INTERFACE�AND�MANY�OF�THE�
RESULTS� ARE� COMPLETELY�DIFFERENT�� 'OR�
INSTANCE
� IT� IS� POSSIBLE�TO� LOAD� AND�
PLAY�A� )".� ANIMATION� OVER�A� ���OR�
���BIT�BACKGROUND
� WHILE� REPLAYING�A�
4OUNDTRACKER�MUSIC�FILE�� 0R�MAKE�A�
SOPHISTICATED� SLIDE� SHOW�WITH�"MIGA�
IMAGES�AND� ���OR����BIT� IMAGES��
5HERE� IS� A� LOT�OF�SCOPE�FOR�CREATION�
WITH�0PERA$OMPO
� THOUGH� IT�DOES�
TAKE�A�WHILE�TO �UNDERSTAND�WHAT�ALL�
THE�VARIOUS�FUNCTIONS�DO�

2 $. # � '$./

0PERA$OMPO� PROVIDES� A�SCREEN�
WHERE�SCRIPT�COMMANDS�ARE�WRITTEN�
IN� A�TEXT�WINDOW��5HESE�CAN� BE�TYPED�
IN� DIRECTLY�	IF�YOU� KNOW�THE� RULES
�OR�
INPUT� INTERACTIVELY�BY�SELECTING�A�
FUNCTION�FROM�THE� SIDE�MENU� AND�
FOLLOWING�THE� SUBSEQUENT� REQUESTERS��
0N�LINE� HELP�CAN� BE� PROVIDED�TO�GUIDE�
YOU
� THOUGH� AT�THE�MOMENT�THIS� IS�
ONLY�AVAILABLE� IN� 'RENCH
� SO�YOU�LL�
HAVE�TO�EXPERIMENT�A� LOT
� AND�GUESS�
WHAT� IS�GOING� IF�YOU� CANjT � UNDERSTAND�
"MIGA� INSTRUCTIONS� IN� 'RENCH�

*N� FACT
� EXPERIMENTATION� IS�THE�
RULE�WITH� 0PERA$OMPO
� AT� LEAST�WHILE�

YOUjRE� LEARNING�� *T�S�
EASY�TO� USE
� BUT�
STRICT�ABOUT�HAVING�
THE� COMMANDS�
PROPERLY�FORMATTED

/OW
�WOULDN�T�IT �BE�NICE�IF�THERE�
WAS�A�FACILITY�FOR�GRABBING�FROM�
LIVE�VIDEO
� AN�AUXILIARY�VIDEO�
OUTPUT��AIL� INCLUDED� IN�A�BOX�
WHICH�PLUGS� INTO�THE�OUTSIDE�OF�
A�STANDARD�"MIGA��0H
�AND�HOW�
ABOUT�REAL�TIME����OR����BIT�
ANIMATION�SUPPORT 

AND�THE�ERROR�
MESSAGES�DON�T�
HELP�MUCH� BEYOND�
TELLING�YOU�THAT�
SOMETHING�WENT�
WRONG��0NLY�TRIAL� AND�
ERROR�GETS�YOU� THERE�
IN�THE�END�

5HERE�ARE�
NUMEROUS�FUNCTIONS�

TO� SELECT
� AND�MANY�HAVE� ADJUSTABLE�
PARAMETERS� FOR�SIZE
� SPEED
� DISPLAY�
TIME
� TRANSITION� LENGTH� ETC��8HILE����
OR����BIT� IMAGES� CAN�ONLY�BE� FADED�
UP�AND�DOWN� OR�CUT�TOGETHER� IN�
SEQUENCE� IT� IS� POSSIBLE�TO �DO� SOME�
QUITE�SOPHISTICATED� TRANSITIONS�ON�
OTHER� IMAGES�

5HEREjS� A� HEAP�OF�TUTORIAL� FILES�
THAT�YOU� CAN� USE�TO� LEARN� FROM��5HEY�
PROVIDE�A�VARIETY�OF�EXAMPLES��0NE
�
CALLED�"NIM5EST
� PLAYS�A� NICE�
ANIMATION� OF�A�WAITER� IN� A� 'RENCH�
CAFE�� 0THERS� SHOW�OFF�THE� RANGE�OF�
WIPE� PATTERNS� AND�TRANSITIONS
� PLAY�
SOUNDS� AND� SHOW�ANIMBRUSHES�

"�NUMBER�OF�OPERATIONS�CAN� BE�
MADE� USING�TEXT
� UTILISING�STANDARD�
"MIGA�BITMAP�FONTS��5EXTFILES�CAN� BE�
DISPLAYED
� OR�SPECIFIC� CAPTIONS�
ENTERED� AND� PROGRAMMED� INTO�
SEQUENCES�� *� FOUND�THAT�TEXT�WAS�THE�
MOST�D IFFICULT�FEATURE
� THOUGH

PERHAPS�DUE�MORE�TO�MY�PARTIAL�
UNDERSTANDING�OF�THE� 'RENCH� HELP�
FILES� THAN� A� PROBLEM�WITH�THE�
PROGRAM� AND� *� DID�MANAGE�TO�GET�
SOME� RESULTS� IN� THE�END�

)OWEVER
� 0PERA� IS� A� NEW�
PROGRAM� AND�THERE� IS�MORE�WORK�TO�
BE�DONE�� *T� IS�QUITE�EXTENSIVE�AND�
WORKS�PRETTY�WELL
� BUT� IF�SOME�OF�THE�
ANNOYING�PROBLEMS�SUCH� AS� NOT�BEING�
ABLE�TO �QUIT�THE� PROGRAM�WITHOUT�
REBOOTING�WERE� SOLVED
� *� THINK�"7IDEO�
USERS�WOULD� HAVE�A�VERY�USEFUL� TOOL�
TO� COMPLEMENT�THEIR�DISPLAY�CARDS�

3'$� 5�% ,(+8
5HE�"7�PROGRAMS� ARE�A�SUITE�OF�
U TILITIES� FOR�SOFTWARE� INSTALLATION
�
TUNING�UP�"7IDEO
� CONVERTING����BIT�
IMAGES�TO����BIT�VERSIONS�AND�
CONTROLLING�THE�"7IDEO� CARD��0NLY�THE�
LAST� PROGRAM
� "7$.%
� NEEDS� A

MENTION
� AS� THE�OTHERS�ARE�ALL�
STRAIGHTFORWARD�TO� USE�� *T�CAN� BE�
USED�TO� LOAD� AND� SHOW����OR����BIT�
FILES�OR� ISSUE�DIRECT�COMMANDS�TO�THE�
"7IDEO�CARD�� �FOR� INSTANCE�AS�A�WAY�
OF�FLUSHING�OUT�THE�BUFFERS�OR�RESET�
THE�CARD�

 5/ (-3��� 5/ (-3����
5HIS� IS� A� BASIC� PAINT� PROGRAM�
SUPPLIED� IN� TWO�VERSIONS�� �ONE�FOR�
8#��OWNERS
� THE�OTHER�FOR�����ERS�� *�
GAVE�EACH� A�GOOD�TEST�DRIVE�AND�
DECIDED�THAT�"71AINT� IS�NOT�SO�
SPECIAL
� AS� PAINT�PROGRAMS�GO�� *T�
DOES�THE�JOB� BUT�SUFFERS�FROM�A�FEW�
BUGS�AND� INCONSISTENCIES�WHICH�MAR�
ITS�OVERALL� PERFORMANCE��5HE� RANGE�OF�
TOOLS� IS�0,
�THOUGH�THERE�ARE�A�FEW�
GOOD�FEATURES�OFFERING�PICTURE�COMPOc
SITING�EFFECTS�AND�TEXT�HANDLING�

'OR�REASONS�WHICH� *� COULDNjT

1COSGPCKCLRQ�
n � 'OR�57�1AINT�� ������ �ACCELERATOR�AND�AT� LEAST��.B�3".�

n � 'OR�"71AINT�� ������
� �.B�CHIP�AND��.B�3".�RECOMMENDED
� RUNNING
UNDER�"MIGA%04���99
� THOUGH�WORKS�WITH� �.B�CHIP�3".�AND��.B�3".�
AND�������MINIMUM�UNDER��
��

*N�GENERAL�� �SOME�KIND�OF�ACCELERATOR�AND�AT�LEAST��.B�3".�WILL�BE�
EXTREMELY�HELPFUL
�THOUGH�THE�ACCELERATOR�IS�NOT�OBLIGATORY�	EXCEPT�FOR�* , �
' 3 ;@ F�	�"S�ALWAYS
�A�HARD�DISK�W ILL�BE�MORE�THAN�USEFUL
�CONSIDERING�THE�
AVERAGE�SIZE�OF����AND����BIT�IMAGES�	OFTEN����,�PLUS
�AND�THE�AMOUNT�OF�
DISK�SWAPPING�YOUjD�OTHERWISE�NEED�TO �DO��:OU�LL�ALSO�NEED�"3EXX�	THOUGH�
8#��99�OWNERS�HAVE�IT �INCLUDED�WITH�THEIR�"MLGAS
�

+"3(0/� #645&34� n� +"3(0/� #645&34
���BLT����BIT�GRAPHICS�� �(RAPHICS�ARE� COMPOSED�O F�BITPLANES�O F���COLOURS�

EACH�� ���BITPLANE�GRAPHICS�CAN�HAVE�UP�TO ������COLOURS�	��TO�THE�POWER�
��
� AND� ���BIT�UP�TO������MILLION�COLOURS�

"3EXX�� �"�SCRIPTING�LANGUAGE�FOR�THE�"MIGA�ALLOWING�PROGRAMS�WHICH� UTILISE�
"3EXX�PORTS�TO �BE� LINKED�TOGETHER�FOR� INPUT
� OUTPUT�AND�OTHER� INFORMATION�
EXCHANGE�

$OMPOSITE�7IDEO�� �"�VIDEO�SIGNAL� INCLUDING�CHROMINANCE� 	COLOUR�HUE�AND�
SATURATION
� AND� LUMINANCE� 	BRIGHTNESS
� INFORMATION� IN�ONE�COMBINED�
SIGNAL�

'RAMEBUFFER�� �"�HARDWARE�DEVICE�FOR�STORING�AN� IMAGE
� OFTEN�UP�TO �VERY�HIGH�
QUALITY
� USUALLY�FOR�USE�WITH�VIDEO�EFFECTS�HARDWARE�

(ENLOCK�� �"�WAY�OF�SLAVING�ONE�VIDEO�SOURCE�	EG�"MIGA
�TO�ANOTHER�	EG�7IDEO�
5APE
� IN�ORDER�TO �SYNCHRONISE�THEIR�SIGNALS�TOGETHER�TO�ALLOW�STABLE�WIPES
�
MIXES�AND�OTHER�EFFECTS� INCLUDING�OVERLAY�	KEY
� BETWEEN�THE�TWO� SOURCES�

)".�� �)OLD�"ND�.ODIFY�� �THE�"MIGA�S����� �COLOUR�GRAPHICS�MODE�

0VERSCAN�� �"�FULL� SIZE�VIDEO� IMAGE�WITH�ENOUGH�SPARE�AIL� ROUND�TO�ENSURE� THAT�
THE�FULL�VIDEO�SCREEN� IS�SAFELY�FILLED�

1"-�� �1HASE�"LTERNATION� -INE�� �THE�TELEVISION�STANDARD�USED� IN�THE� 6,�AND�
AROUND����OTHER�COUNTRIES�

3(#�� �3ED
�(REEN�AND�#LUE�COMPONENTS�O F�A�VIDEO�SIGNAL�� � PROVIDES�HIGHER�
QUALITY�THAN� COMPOSITE�VIDEO�

8:4*8:(�� �8HAT�:OU�4EE� *S�8HAT�:OU�(ET
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DETERMINE
�"71"INT�WILL� LOAD�SOME�
*''���FILES�AND� NOT�OTHERS�� *T�WILL� ALSO�
LOAD� RAW�3(#�FILES�AND����BIT� *''�
FILES�WHICH� HAVE� PREVIOUSLY�BEEN�
CONVERTED� FROM� *''���FILES�USING�THE�
"73EMAP�PROGRAM�� *T�WASN�T�A�
QUESTION�OF�MEMORY�� � *� HAD� �.B�ON�
BOARD� AT�THE� TIME�� &VEN� IMAGES�
WHICH�WERE�OF�SIM ILAR�RESOLUTION�WERE

PICTURE�DIRECTLY�TO �DISK� IT jS� POSSIBLE�
TO � SAVE� IT�FROM�THE�"7IDEO�S�
FRAMEBUFFER�� )OWEVER
� *�WOULD� LIKE�
THE� RUNNING�TIME�TO�BE� LONGER�� �
SIMPLY�BECAUSE�BY�THE�TIME�YOU�
MANAGED�TO� LOAD� A� PICTURE�AND� HAVE�
STARTED�MESSING�WITH� THE� PROGRAM� IT�
THROWS�YOU� OUT�AGAIN�� 5EN�MINUTES�
WOULD� HAVE� BEEN� A�MORE� REALISTIC

/.23�'8/-.3("�24&&$23(.-
"S�A�FINAL�THOUGHT
�WHILST�CONSIDERING�"7IDEOjS�USE�OF�"3EXX�*�
REMEMBERED�THAT�*jD�BEEN�TOLD�THAT�%IGITAL�7ISIONjS�4CALA�PROGRAM�COULD�
USE�"3EXX�COMMANDS
�THOUGH�IT�HADNjT �BEEN�DOCUMENTED�AT�THE�TIME��
8HILST� *�WASNjT �ABLE�TO�TEST�4CALA�AND�"7IDEO�RUNNING�TOGETHER�UNDER�
"3EXX�	AS� *�DIDNjT �KNOW�ANY�OF�THE�4CALA�COMMANDS
� *� RECKON�THAT�THE�
POTENTIAL� IS�THERE�FOR�AN� IMPRESSIVE�COMBINATION�OF�4CALA�GRAPHICS�RUNNING�
OVER����OR����BIT�BACKGROUNDS��"CTUALLY
� THE�POTENTIAL� IS�THERE�FOR�3@K �
PROGRAM�WHICH� RUNS�"3EXX�TO �INTERFACE�WITH�THE�"7IDEO�CARDS��0NLY�TIME�
WILL�TELL�

TREATED�DIFFERENTLY�� #UT�MOST� IMAGES�
DID� LOAD
� AS� LONG�AS�THEY�WERE� IN� THE�
RIGHT�FORMAT�

"71AINT�DOES�NOT� LOAD� iNORMALj�
*''�PICTURES
� EG�%1AINT�IMAGES�� �THEY�
HAVE�TO�BE� CONVERTED�TO� ���BIT�FILES�
FIRST�

.OST�OF�THE�USUAL� PAINTING�TOOLS�
ARE� PRESENT
� ALTHOUGH�THERE� IS� NO�
FILLED�FREEHAND�TOOL� OR�SNAP�TO�GRID��
"71AINT� IS�OBVIOUSLY�FASTER�WITH� A�
FASTER�PROCESSOR
� BUT�I T jS� NOT�TOO�
SLOW�ON� A�STRAIGHT�������MACHINE
�
THOUGH� LOADING�AND�SAVING�THE� LARGE�
PICTURE�FILES� PRODUCED�COULD� INSPIRE�
YOU�TO�MAKE�A�CUP�OF�TEA�WHILE�YOU�
WAIT�

35/ (-3���35/ (-3�
#$,.
5HEREjS� A�DEMO�VERSION�OF�57�1AINT�
INCLUDED�WITH�THE�"7IDEO� ��
� AND�A�
FULLY�WORKING�����VERSION�WITH�THE�
"7IDEO����

"LL� THE�FEATURES�YOUjD�EXPECT� IN� A�
TOP�QUALITY�PAINT�PROGRAM� ARE�
INCLUDED�� �AND� A� LOT�MORE� AS�WELL�

3EMARKABLY
� TH IS� IS�THE� SAME�
PROGRAM�WHICH� CAN� COST�MORE�ON� ITS�
OWN�FOR�OTHER�GRAPHICS�CARDS� THAN� A�
WHOLE�"7IDEO����PACKAGE�DOES�� #UT�
ONE� IMPORTANT�DIFFERENCE�BETWEEN�
TH IS�VERSION� AND�THE�OTHERS� IS�THAT�
YOU�CANjT �CARRY�OUT�REAL�TIME� ���BIT�
PAINTING�WITH� IT��8HILE�YOU� ARE� ABLE�TO�
VIEW�THE�FRUITS�O F�YOUR� LABOURS�BY�
TOGGLING�THE�SCREEN�MODE�TO����BIT
�
YOU�CAN�ONLY�PAINT� IN� ���BIT�� 5HIS�
LOOKS�PRETTY�COOL� ANYWAY
� BUT� IT�
OBVIOUSLY�ISN jT �THE� REAL� THING�AS�FAR�
AS�8:4*8:(� IS�CONCERNED�� #UT�AT�
TH IS� PRICE ���

5HE�DEMO�VERSION� PROVIDED�WITH�
THE�"7IDEO� ��� IS�FRUSTRATING�NOT�
BECAUSE� IT�DRAWS�THE�WORD� %&.0�
ACROSS�THE� SCREEN
� BUT�BECAUSE� IT�
CLOSES�DOWN� AFTER�ABOUT�THREE�
MINUTES
� FORCING�YOU�TO� RESTART�IT�� *T�
ALSO�DOESNjT �SAVE�� /OW
� THIS�
PROTECTIVENESS�MAKES�SENSE
�
BECAUSE�EVEN� IF�YOU� CANjT �SAVE�A

TIME� LIMIT�
"�FULL� REVIEW�OF�57�1AINT�IS�

BEYOND�THE�SCOPE�OF�TH IS � ARTICLE� 	SEE�
"4���FOR�A� REVIEW�OF�THE�)ARLEQUIN�
VERSION
� BUT� SUFFICE�TO � SAY�THAT� 57�
1AINT�LOOKS� LIKE�A�VERY�EXCITING�
PRODUCT�� ��

O O O O O O O O O
2'.//(-&� +(23
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%OCUMENTATION� � �� �� � �
0NLY�ADEQUATE
� BUT�COULD�DO�WITH�
IMPROVING�AND�OR�TRANSLATING��.OSTLY�
PROVIDED�ON�DISK�FOR�PRINTING�OUT�YOURSELF�

&ASE�OF�USE� n �n �n �0�0
8OULD�BE�EASIER�WITH�CLEARER�MANUALS�AND�
MORE�EXPLANATIONS�OF�SOFTWARE�FUNCTIONS
�
RATHER�THAN�BEING� LEFT�TO�FREQUENT�
EXPERIMENTATION�

'EATURES� n �n �n �n �0
1LENTY�OF�FEATURES
�SOME�BETTER�THAN�
OTHERS
� BUT�ALL�WITH� POTENTIAL�

6SEFULNESS� n �n �n �n �0
(REAT�FOR�THOSE�REQUIRING� LOW�COST
� HIGH�
QUALITY�"MIGA�OUTPUT�

1RICE�7ALUE� n �n �n �n �0
/EAREST�COMPETITORS�ARE�%$57�AND�)".�&�

.TCP?JJ� P?RGLE� � � � � �

*�WOULD�HAVE� LIKED�TO�AWARD�FOUR�BLOBS
� BUT
*� FE LT�THAT�BOTH�THE�%ENISE�MOUNTING�AND�
THE� LACK�OF�SERIOUS�DOCUMENTATION�WERE�
LETTING�DOWN�THESE�POTENTIALLY�BLOCKBUSTING�
DISPLAY�DEVICES�

+ $ 3  ' � � � � � 
 �
"�/&8�1&341&$5*7&�0/��%

8ANT�TO�TURN�THIS�BITMAP� IMAGE� INTO�A��%�OBJECT �*F�SO
� THEN� LOOK�NO�
FURTHER
� ' ;J 7 >�� � �
 	� �COULD�BE�THE�PACKAGE�TO�TAKE�YOUR� IDEA�FROM�
CONCEPTION�TO�THE�NEXT�DIMENSION

O� MATTER�HOW�YOU� LOOK�
AT�THEM
� �%�OBJECTS�ARE�
COMPLICATED�� /OT�JUS T�
BECAUSE�THEY�CONSIST�OF�

MULTIPLE�POINTS�AND�FACES�WHICH� ARE�
JOINED� IN� THREE�DIMENSIONAL� SPACE
�
BUT�BECAUSE�MAKING�THEM�CAN�OFTEN�
BE� A� HECK�OF�A�DIFFICULT�JOB�� :OUjLL�
REQUIRE�HIGHLY�DEVELOPED�SKILLS
� SUCH�
AS�A�GOOD�EYE�FOR�MODELLING� IN� THE�
�%�WIRE�FRAME�WORLD� OF�THE�COMPUTER�
AND� A�CLEAR�NOTION�O F�HOW�YOUjRE�
GOING�TO�GET�FROM� IDEA�TO � iSOLID j�
OBJECT��:OUjLL� ALSO� REQUIRE�PATIENCE�
DURING� LENGTHY� IMAGE�RENDERING�TIMES�
AND�WHILE�YOU� IRON�OUT�CREASES�FROM�
YOUR�OBJECTS�AND�YOUR�TECHNIQUE�

0NE� PREREQUISITE�FOR�GOOD� �%�
WORK� IS�AN�OBJECT�MODELLER�WHICH�YOU�
ARE�COMFORTABLE�WITH
� AS� IT jS� HERE�
THAT�YOUjLL� SPEND�MUCH�OF�YOUR�TIME�
STRUGGLING�TO�TURN�YOUR�CONCEPT� INTO�
VIRTUAL� REALITY�

6NFORTUNATELY
� TH IS� PLETHORA�OF�
PROGRAMS�HAS� SPAWNED�MANY�
DIFFERENT�OBJECT�FORMATS�� �WHICH�ARE�
OFTEN� INCOMPATIBLE�� 'OR� INSTANCE
� IT jS�
NOT�POSSIBLE�TO � LOAD�.ODELLER��%�
OBJECTS� INTO� *MAGINE
� OR�-IGHTWAVE�
�%�OBJECTS� INTO�4CULPT�� 5HE� REASONS�
FOR�TH IS� ARE�HISTORICAL� � �THERE� IS� NO�
STANDARD� *''��%�FILE� FORMAT�� )ERE�
PROGRAMS�SUCH� AS�1IXEL��%���� �COME

INTO�THEIR�OWN�FOR�CONVERTING�FROM�ONE�
OBJECT�FORMAT�TO�ANOTHER�

5HERE� HAVE� BEEN� USABLE�
CONVERTERS
� SUCH� AS�4YNDESIS��
*NTERCHANGE
� BUT�UNTIL�1IXEL��%�ALL�
OBJECTS�HAD�TO�BE� CREATED�EITHER� IN� A�
MODELLER�OR
� IF�YOU�WERE� REALLY�
DEVOTED
� BY�USING�PROGRAMMING�AND�
FILE�GENERATION� METHODS�� 0NLY�WHEN�
1IXEL��%�BROUGHT�BITMAP�TRACING�TO� US�
DID� THINGS�GET�MORE� INTERESTING�� *T�
BECAME� POSSIBLE�TO �DIGITISE�A� LOGO
�
FOR� INSTANCE
� CLEAN� IT�UP�WITH� A� PAINT�
PROGRAM�AND�EXTRUDE� IT�INTO�A��%�
OBJECT�� (OOD�AS� IT�WAS
� THE�ORIGINAL�
1IXEL� �%�COULD�ONLY�EXTRUDE�BITMAPS�
AND�SAVE�THE� RESULTING�OBJECTS�

5IMES� HAVE� CHANGED�AND�THERE�
ARE�NOW�NEWER�FORMATS� AND�GREATER�
NEEDS��5HE�"MIGA��%�COMMUNITY�HAS�
BECOME�MORE�DEMANDING�� 5URBO�
CARDS� AND����BIT�ARE�HERE�AND�WE�
WANT�TO � PLAY�WITH� THE�BIG�BOYS�� &NTER�
1IXEL� �%������ �A� BEEFED� UP�PROGRAM�
TO�HELP�US�DREAM� IN� �%�

�#�3.��#
*F�YOU� ARE� AN�OLD� HAND�AT�"MIGA��%�
YOU�LL� REALISE�HOW�FRUSTRATING� IT�CAN�
BE�TO �KNOW�THAT�YOU� HAVE�A� PERFECTLY�
GOOD� OBJECT�	k *jVE�GOT�ONE�HERE�THAT� *�
MADE�EARLIER
� #LUE� 1ETER�FANSl 
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n � 5URBO
� /ON�TURBO�AND�%EMO� 	�
�VERSIONS� SUPPLIED�

n � $ONVERTS�ANY�*''�BITMAP� IMAGE� 	IN� UP�TO ����COLOURS
�TO ��%�OBJECTS�

n � 4UPPORTS� -IGHTWAVE
�4CULPT��%
� *MAGINE
�5URBO�4ILVER
�7IDEO4CAPE��%
�
�%� 1ROFESSIONAL� AND� %9'�"UTO$AD� 	FOR�USE�WITH� SOME�1$�PROGRAMS
�

n � *NTER�FORMAT�CONVERSION�

n � #EVELLING
� SPIN
� EXTRUSION
� COLOUR�HEIGHT�MAPPING�AND�SMOOTHING�

n � 1OINT�AND� FACE�REDUCTION
� POLYGON�FLIPPING
� DOUBLING�AND�DIVISION�TOOLS�

n � *MPRESSIVE� INTERACTIVE�VIEW�WINDOW�

n � "CCELERATOR�AND�AT�LEAST����.#�MEMORY�RECOMMENDED�

".*("�4)011&3�n �*446&� ���n �.":� ���� �
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5HE�ENTIRE�;ERO�(� LIBRARY�IS�ALSO�AVAILABLE�ON���STANDARD�$%S�	�����SANR�
EACH
�FOR�SAMPLING� INTO�ANY�HARDWARE�SAMPLERS���_������EACH�OR�_���
��
THREE�
5O�ORDER�;ORO�$�%ATAFILE�"MI�
���HOUR�OR�
ON�������
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J�1LEASE�SEND�ME�� p � ;ERO�(�%ATAFILE�"MIGA�7OL�����#REAKBEATS����!�_������

p � ;ERO�(�%ATAFILE�"MIGA�7OL�����7OCAL�)OOKS����!�_�����

*�ENCLOSE�A�$HEQUE�1OSTAL�0RDER�TO�VALUE�OF�_� MADE�PAYABLE�TO
�5*.&�41"$&��OR��1LEASE�DEBIT�MY�"CCESS�7ISA�.ASTERCARD�"MEX�CREDIT�CARD�

/6.#&3��@�

"%%3&44�

"5-
�!�1"�

���������������������������������� 1045$0%&�� ������������������ 5&-&1)0/&�

	"--�13*$&4�*/$-6%&�7�"�5��AND�POST
�%&-*7&3:��0RDERS�DESPATCHED�WITHIN����DAYS�
OF�RECEIPT�OF�PAYMENT��6,��POST�FREE
� *NTERNATIONAL�0RDER��PLEASE�ADD�

p �_�����"IR�MAIL� p �_������&XPRESS�"IR�MAIL�

2CB�,?LC
� +CLGJUMPRF
� 5+�� #6�� �1#� 4CJ�� ������������&?V�� ������

������������������ ��������� �0/�*0/� � ) + � &  + � ���������������������������

5HE�'���IS�A�������"CCELERATOR�FOR�"�����"MIGAS
�CURRENTLY�THE�FASTEST�
AVAILABLE�IN�THE�(ALAXY��5HREE�TIMES�FASTER�THAN�THE�QUICKEST� �����BOARD�
BUT�IT�STILL�COSTS�LESS��)OW�CAN�THAT�BE � *T�S�NOT�LOGICAL� � � �

�  � � � � �  � � � � �

5HE� ,LINGON� $RUISER� HAD� BY� SHEER� LUCK� JUMPED� OUT� OF�
)YPERSPACE� JUST� ���� MILES� FROM� THE� &NTERPRISE�� THEY�
HOSED� IN�SOME�METAL�AND�SCORED�TWO�1HASON�HITS�ON�THE�
&NGINE�ROOM�BEFORE�4ULU�GOT�HER�OUT�OF�RANGE�� � � �
"S� USUAL
� THE� 4CREENS�WERE� DOWN�� "S� USUAL
� +AMES� 5��
AND� THE� CREW�WERE� IN� AN� ONGOING� DEEP� FROWN� SITUATION
�
AND�4COTTY�CUIDN�A�HOLD� �E R � � � �
�4POCK
�WEjRE� IN�DEEEEEP�SH����� SAID� ,IRK�� �5HE�DEEPEST
�
$APTAIN��� REPLIED�4POCK
�WITH�HIS�USUAL�ATTENTION�TO�DETAIL��
�-ETS�GET� TO�THE�OTHER�END�OF�THE� (ALAXY�WITH� THE� UTMOST�
DISPATCH��� 4ULU�PUNCHED� IN�THE�NUMBERS
�BUT� IT� WAS�NO�

USE���THE�5RIMENSIONAL�/AVIGATION�$OMPUTER�HAD�BEEN�REDUCED�TO�THE�MENTAL�AGE�
OF� SEVEN� BY� THE� PASSAGE� OF� A� 1HASON� BEAM� ON� ITS� WAY� TO� THE� &NGINE� ROOM��
+UMPING� AROUND� THE� (ALAXY�WITHOUT�5RIMENSIONAL� "XES� COULD� STUFF� YOU� INTO� THE�
HEART�OF�A�P LANET� � � � "S�THE�,LINGON�VESSEL� RANGED�UP�ON�THE�&NTERPRISE
�ALL�EYES�
TURNED� TO� 4POCK�� �5HERE�S� STILL� A� CHANCE
� +IM
�� HE� SAID�� �"ROUND� THE� SHIP� ON�
&THERNET�THERE�ARE�SOME�TWENTY�".*("4
� ALL� TOTING�'64*0/�'035:�"CCELERATORS�
AND�".*("/&5�� *jLL� CONFIGURE� A�/EURAL� /ET� TO� CALCULATE� THE�5RIMENSIONAL�"XES� ��
WE�SHOULD� DO�����.*14
� NO�PROBLEM���4POCK�SET�TO
� BUT� IN�MOMENTS�THE�,LINGON�
$RUISER�WAS� BACK�WITHIN� STRIKING� RANGE
� ITS� $OMMANDER� ON� THE� COMMS� SCREENS�
MAKING� THE� USUAL� DEMANDS�� )OWEVER
� ALL� WAS� NOT� LOST�� THE� EVER� RESOURCEFUL�
$HEKOV� CUT� A� DEAL� WITH� THE� ,LINGON
� TRADING� THE� '64*0/�'035:� BOARDS� AND� A�
FEW� COPIES� OF� 3&"-� �%� FOR� A� COUPLE� OF� SECOND�HAND� LON�1ROPULSION� .OTORS��
$HEKOV� FIGURED� THAT� WHILE� THE� ,LINGONS� GOT� DOWN� TO� SOME� 4ERIOUS� 3ENDERING
�
&NTERPRISE�COULD�SLIP�AWAY�AND�MAKE�REPAIRS��5HE�REST
� AS�MANKIND� LOOKS�FORWARD�
TO�4TAR5REK���
�WILL� BE�)ISTORY��� ��� THANKS�TO�THE�''ABULOUS

"1/%+*�"+.05 �DPMK�.+/
	#OLDLY�GOING�WHERE�NO�"CCELERATOR�HAS�GONE�BEFORE�� � �
 �
���.*14�AND��.#�OF�3".��� JUST�_��������AT�YOUR�%EALER�
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4HOWING�THE�WORLD�AXES�ACCORDING�TO�
%ESCARTES� IN�����
�AND�TWO�METHODS�

CONTINUED�FROM�PAGE���

WHICH
� TO�ALL� INTENTS�AND� PURPOSES
�
HAS�BECOME� USELESS�BECAUSE� IT�
WONjT �WORK�WITH� YOUR�NEW�VERSION�OF�
8IZZO.ODEL.AKER
� OR�WHATEVER��%�
PROGRAM�YOU� ARE�NOW�USING�

1IXEL��%���� �MAY�SOLVE�YOUR�
CONVERSION� PROBLEMS
� AS� IT�CAN� LOAD�
OBJECTS� FROM� SEVERAL� POPULAR�
FORMATS
� CONVERT�AND� SAVE�THEM� IN�
THE�FORMAT�OF�YOUR�CHOICE�� *N�DOING�
SO
� IT�IS� POSSIBLE�TO �MAKE�CHANGES�
TO�THE�STRUCTURE�OF�THE�OBJECT
� SUCH�
AS� REDUCING�THE�NUMBER�OF�POINTS
�
TURNING�TRIANGULAR�FACES� INTO�MANY��
SIDED�FACES
� MAKING�SINGLE�SIDED�
POLYGONS� INTO�DOUBLE�SIDED� POLYGONS�
AND�MAKING�SURE�THAT�ALL� THE�
POLYGONS�ARE�CORRECTLY�ALIGNED�� 4UCH�
CHANGES�ARE� USEFUL� FOR� REDUCING�THE�
CHANCES�THAT�THE�CONVERTED�OBJECT�
MAY�HAVE� HOLES� IN� IT�AND�FOR�
INCREASING� RENDERING�SPEED�� �OBJECTS�
WITH� FEWER�POINTS� AND�FACES�GENERALLY�
RENDER�FASTER�� 4O�WHILE� PROGRAMS�
SUCH� AS�-IGHTWAVE��%�	SUPPLIED�WITH�
THE�7IDEO�5OASTER
�WILL� LOAD�4CULPT�
�%�OBJECTS� 	MADE�OF�MANY�TRIANGULAR�
FACES

� IT� IS�DESIRABLE�TO� CONVERT�THE�
OBJECT�TO �A�-IGHTWAVE�OR�7IDEOSCAPE�
�%�OBJECT�	MADE�OF�MANY�SIDED�
FACES
� SO� RENDERING�WILL� BE� FASTER�

�#�3.��#
4O
� 1IXEL� �%�WAS� A�BREAKTHROUGH�
BECAUSE� IT�COULD�TURN� �%� BITMAP�
IMAGES� INTO��%�OBJECTS�� #UT� IT�WAS�
LIMITED� TO�EXTRUDING��5HE�NEW�VERSION�
CAN� DO� LOTS�MORE�� �TAKE�A� LOOK�AT�THE�
5ECH� 4PEC�BOX�FOR�MORE�DETAILS�

)OW�DOES� IT�WORK � 'IRST
� TAKE�A�
BITMAP� IMAGE� IN� UP�TO����COLOURS�
	FROM� A� PAINT� PROGRAM
� FOR� INSTANCE

�
THAT� IS� ON� A�$OLOUR���BACKGROUND��
*MPORT� IT� INTO�1IXEL�%������ *F�THE�
NORMAL� DEFAULT�SETTINGS�ARE� IN� USE
� A�
FLA T�MODEL� O F�THE� IMAGE�WILL� BE�
PRODUCED��5HIS�MAY�BE�ALL�YOU� NEED�
� �YOU� COULD�EXTRUDE�THIS� OBJECT� IN�
YOUR��%�PROGRAM�� #UT�TH IS� IS�JU S T�THE�
TIP� OF�THE� ICEBERG�

*TjS�EASY�TO �MAKE�MORE�COMPLEX�
SHAPES�BY�CHANGING�A�FEW�
PARAMETERS� IN� THE�$ONFIGURATION�
REQUESTER�� 1ERHAPS�YOU�WANT�TO

THE�$ARTESIAN�SYSTEM�	PUBLISHED�BY�
OF�COVERING�AN�OBJECT�WITH�FACES

MAKE�BEVELLED� LETTERING�	WHERE�ALL�
THE�EDGES�OF�THE� LETTERS�HAVE� BEEN�
SLICED� BACK�AT����DEGREES�TO�THE�
FRONT�FACE
�� 0R�MAYBE�YOU�WANT�TO�
SPIN� A�FLA T� IMAGE� INTO�A� ROTATED�
OBJECT�� )OW�ABOUT�A�MULTICOLOURED�
OBJECT�WHOSE�COLOURS�CONTROL� THE�
DEPTH�OF�EXTRUSION�� �EG�AN�EASY�TO��
MAKE��%�BAR�GRAPH �0R�ONE�WHERE�
THE� COLOUR� INTENSITY� IN� THE�BITMAP�
AFFECTS�THE�EXTRUSION�DEPTH �5HEREjS�
EVEN�AN�OPTION�TO � PRODUCE� A�FRACTAL�
OBJECT�FROM� A�BITMAP�� �WITH� THE�
HEIGHT�O F�THE�SURFACES� LINKED�TO�THE�
COLOUR� INTENSITY�OF�THE� IMAGE��"LL� THIS�
IS�SIMPLE�TO �DO�WITH�1IXEL�%����
� BUT�
FIENDISHLY�DIFFICULT�TO �DESCRIBE�

1IXEL�%�����WILL� RETAIN�ALL� THE�
COLOUR�OF�THE�ORIGINAL� IMAGE
� THOUGH�
FOR�DISPLAY�PURPOSES� IT�WILL� USE�ONLY�
���COLOURS�TO � REPRESENT�THE�OBJECT�
AND� ITS� SHADING�ON� SCREEN�

1IXEL� �%� ����WILL� ALSO�RECOGNISE�
"3EXX�SCRIPTS� 	THIS� REQUIRES�"3EXX�TO�
BE� RUNNING�ON�YOUR�"MIGA

� ENABLING�
REPETITIVE� CONVERSIONS�OR�CONSTRUCc
TIONS�TO� RUN� UNDER�"REXX�CONTROL�

�#�(-��#
0NCE�YOU� HAVE� LOADED�AN� IMAGE�OR�
OBJECT� INTO�1IXEL�%�� �� �IT�WILL� APPEAR�
IN� THE�VIEW�WINDOW��5HIS� IS� ANOTHER�
GREAT�PART�O F�THE�PROGRAM�� �CLICK�ON�
THE�OBJECT�AND� IT�CAN� BE� ROTATED� IN�
SPACE�BY�USING�THE�MOUSE��0NCE

5HE�RESULTS�OF�EXTRUDING�A�BITMAP� IMAGE�� &ACH�COLOUR�OF�THE� IMAGE� IS�SET�
TO�EXTRUDE�TO�A�DIFFERENT� LENGTH

ROTATED� IT�WILL� BE� REDRAWN� AS� SOON� AS�
YOU� LET�GO��(REAT�FOR�MAKING�SURE�
THAT�EVERYTHING� IS� AS�YOU�WANT� IT�TO�
BE��"ND� NOT�TOO� SLUGGISH�EITHER
� EVEN�
ON� AN� UNACCELERATED�"MIGA�

*T�IS� POSSIBLE�TO�ZOOM� IN�OR�OUT�
OR� ROTATE�THE� NEW�OBJECT�BY�USING�THE�
ARROW�GADGETS�BENEATH�THE�VIEW�
WINDOW�� #Y�TOGGLING�.OVE�THE�OBJECT�
CAN� BE�MOVED� RELATIVE�TO �THE�ORIGIN�
	9��
�:��
�;��

� SHIFTING�THE�
OBJECTjS� AXIS��"�NUMERICAL� READOUT�
SHOWS�EXACTLY�WHERE�YOU� ARE� AT�ANY�
TIME��5HE�WAY�IN�WHICH�THE�OBJECT� IS�
DRAWN�CAN� BE�CAN� BE�SET�FROM� A�
CHOICE�OF�COMBINATIONS
� COMPRISING�
8IREFRAME
� 4OLID� 	HIDDEN� LINES�
REMOVED

� 4HADED� AND�$OLOURED�

4-#$1�3$23
*� CONVERTED�OBJECTS�TO �AND�FROM�MOST�
OF�THE� SUPPORTED�FORMATS� AND�FOUND�
THAT� *� ONLY�HAD� A�COUPLE�OF�
	APPARENTLY
�MAJOR�PROBLEMS��0NE�
CONCERNED� A� PARTICULAR�OBJECT�WHICH� *�
HAD�MADE� USING� *MAGINE�� *� RE�MADE�
IT�AND� HAD� NO�FURTHER�TROUBLE
� SO�
MAYBE� IT�WAS�SOMETHING�TO �DO�WITH�
THE�ORIENTATION� OF�THE�OBJECT�S� AXIS�
	*MAGINE� IS� PERVERSE� IN� THAT� IT� PLACES�
THE�;�AXIS�WHERE�THE�:�AXIS�WOULD�
NORMALLY�BE
��"�MORE�SERIOUS� FAULT�
SURFACED�WHEN� IT�APPEARED�THAT�
*MAGINE�OBJECTS�GENERATED� BY�1IXEL�
�%���� �WOULD� NOT� RENDER�CORRECTLY
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WITH� 1HONG�SHADING�ENABLED�� *� CALLED�
"XIOM�4OFTWARE� IN� THE�4TATES� TO�
EXPLAIN� THE� PROBLEM�� 5HE� SOLUTION� IS�
TO�MAKE� USE�OF�THE�.ERGE�FUNCTION� IN�
*MAGINE�� � IT�S � NOT�A� PROBLEM�WITH�
1IXEL��%����
� MORE�THE�WAY�THAT�
*MAGINE�HANDLES�SOME�OBJECTS��
1ROBLEM�SOLVED�� �THANKS�GUYS��5HE�
"3EXX�FUNCTIONS�WORK�FINE� TOO�� *T�
DOES�TAKE� PRACTICE�TO� UNDERSTAND�
EVERYTHING�THAT�GOES�ON
� BUT� IN� MY�
OPINION� IT� IS�WORTH� IT
� AS�YOU�WILL� BE�
REPAID� LATER�ON�� ��

. . . . . . . . 0 �

2'.//(-&� +(23
/GVCJ��#������GLA�5 3	��
@W� VGMK�2MDRU?PC�
 T?GJ?@JC� DPMK�
'!�,?PICRGLE� +RB�
4LGR���� /MWJC� ���
-CUJ?LBQ�#PGTC��
"MJL@PMMI�
2JMSEF�2+���#7�
. ������������

�[�����

5HE�CONFIGURATION� REQUESTER�IS�USED�FOR�SETTING�THE�PARAMETERS�
WHICH�WILL�AFFECT�BITMAP� IMAGE�MANIPULATION�BY�' ;J 7 >�� � �
 	�

"'$"*.43 �
/GVCJ� �# � � ��

%OCUMENTATION� n �n �n �n
*NFORMATIVE
�WITH�GOOD�EXAMPLES
�THOUGH�
SOME�OMISSIONS�

'EATURES� n n n � �
&XTENSIVE�� �MORE�THAN�ENOUGH�FOR�MOST�

&ASE�OF�USE� n �n �n �n �0
4IMPLE�AND�EFFECTIVE�

4PEED� n �n �n �n �0
&VEN�FASTER�WITH�THE�ACCELERATED�VERSION�

1RICE�7ALUE� n �n �n �0�0
5HE�ONLY�SLIGHT�DRAWBACK�	SELLS�FOR������
���� IN�64"�

.TCP?JJ� P?RGLE �M
/O� REAL�COMPETITION�FOR�1IXEL��%���� jS�
USEFULNESS
� UNLESS�YOU�RE�A�3EAL��%�USER��
(REAT�TIME�SAVER�FOR��%�USERS�AND�WELL�
WORTH�THE� INVESTMENT�� #Y�THE�WAY
� IF�YOUR�
FRIENDS� LIKE� IT�THEREjS�A�FULLY�WORKING
�
THOUGH�NON�SAVING
�DEMO�ALSO� INCLUDED�ON�
THE�DISK�� 4O�THEY�CAN�TRY�BEFORE�THEY�BUY�

".*("�4)011&3�n �*446&� ��� n �.":� ����� 2 0
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LMOST�EVERYONE�MEETS�
THE�ODD� .*%*� SNAG�AT�
SOME� POINT�� :OU� CONNECT�
UP�YOUR�"MIGA
� .*%*�
INTERFACE
� AND�OTHER�EQUIPMENT
�

SW ITCH� ON�AND� BINGO�� � IT �DOESN�T�
WORK�AS�EXPECTED
� OR�NOT� A T�ALL�

8HAT�COULD� BE�WRONG � *F�THE�
SEQUENCER� ISNjT �RECORDING� IT�COULD� BE�
WRONGLY�SET� UP�� *T�COULD� BE�THE�
SYNTHESIZER�FEEDING�THE� SEQUENCER�
OR�A� LEAD� MAY�BE�FAULTY�� *N� MORE�
UNFORTUNATE� CASES�THERE�MAY�BE�A�
HARDWARE�FAULT�ON� THE�"MIGA�S� SERIAL�
PORT
� ON�THE�.*%*� INTERFACE
� OR� IN� ONE�
OR�MORE� PIECES�OF�.*%*� EQUIPMENT�

*TjS� NOT�TOO�DIFFICULT�TO� PLAN� OUT�A�
COURSE� OF�FAULT�FINDING�ACTION�� �ASK�
YOURSELF�WHAT�FAULTS� COULD� F IT �THE�
KNOWN� FACTS���� AND�TRY�TO�FIND�WAYS�OF�
ELIM INATING�EACH� FAULT�FROM�YOUR�
INVESTIGATIONS�

"S�WITH�MOST�THINGS
� A�BIT�OF�
COMMONSENSE�GOES� A� LONG�WAY�AND�
IT�DOES� PAY�TO� START�BY�CONSIDERING�
THOSE�THINGS�WHICH
� FROM� PAST�
EXPERIENCE
� SEEM� LIKELY�CANDIDATES�
*F
� FOR�EXAMPLE
� YOU� HAVE�FOUR�.*%*�
UNITS�CHAINED� TOGETHER�DRIVEN� BY�A�
SEQUENCER
� YET�ONLY�THE� FIRS T�APPEARS�
TO� BE� RECEIVING�ANY�.*%*� SIGNALS
� YOU�
OUGHT�TO� REALISE� THAT�THERE� IS� A�GOOD�
CHANCE�THAT�THE� CAUSE� IS� RELATED� TO�
THE� LEAD� BETWEEN�THE� FIRS T�AND�
SECOND� .*%*� UNITS�

&.�!8�8.41�(-23(-"32
"S� A� FAULT�FINDER�YOUR�FIRS T� INSTINCT�
SHOULD� BE�TO�CHEFCK�THE� CONNECTIONS�
BETWEEN�THE�FIRS T�TWO�.*%*� UNITS�AND�
MAKE� SURE� THAT� NOT�ONLY�HAVE�THE�
CORRECT�.*%*� SOCKETS� BEEN� USED� BUT�
THA T�THE� CONNECTORS� HAVE�BEEN�
PROPERLY�PUSHED� IN�� 0NCE�SATISFIED�
THAT� NO� SILLY�SLIPS� IN� THESE� AREAS� HAVE�
BEEN�MADE�YOU�MIGHT�CONSIDER�THAT�
THE� LEAD� BETWEEN�THOSE� FIRS T�TWO�
UNITS� IS� TO� BLAME�� -OOK�AT�THE� %*/�
CONNECTORS� 	DIRT� AND�GRIME�COULD�
CREATE�A� POOR�CONTACT�� �AN� EASY�AND�
QUICK�CHECK�TO�MAKE
�

*F�THE� CONNECTORS� ON� THE� LEAD�
LOOK�0,
�YOU� SHOULD
� HAVING�
ELIMINATED� OTHER� LIKELY�ALTERNATIVES
�
BE� LED� TO� THE�CONCLUSION� THAT�THERE� IS�
AT� LEAST�A� �HIGH� PROBABILITYj� O F�THE�
LEAD� HAVING�AN� INTERNAL� BREAK�
SOMEWHERE��"� REASONABLE� NEXT�STEP�
WOULD� BE� TO� SWAP�THAT�SUSPECT� LEAD�
FOR�ANOTHER�ONE�� 5HE�OBJECT�OF�THE�
EXERCISE� NOW�BEING�TO�ATTEMPT�TO�
PROVE� 	BY�ELIMINATING�THE�FAULT
� THAT

THE�CONNECTING� LEAD�WAS�TO�BLAME
� OR�
TO �DISPROVE� IT� 	BY�SHOWING�THAT�
CHANGING� LEADS� MADE� NO�
DIFFERENCE
�5HESE�COMMONSENSE��
DRIVEN� ARGUMENTS�WILL� USUALLY� LEAD�TO�
THE� RIGHT�CONCLUSIONS� QUICKLY�BUT� IT� IS�
IMPORTANT�TO � REALISE� THAT�YOU� SHOULD�
ALWAYS�GO�FOR�THE�OBVIOUS� POTENTIAL�
CAUSES�FIRST�� NEEDLESS� TO� SAY�� �RANK�
OUTSIDERS
� SUCH� AS� THERE� BEING�THREE�
SEPARATE� CASES�OF�HARDWARE�FAULTS
�
SHOULD� NOT�REALLY�BE�ENTERING�YOUR�
MIND� DURING�EARLY� INVESTIGATIONS�

5HERE� ARE� TIMES�WHEN� THE�
PROBLEM�MAY�NOT�BE�SO�EASILY�SOLVED��
1ERHAPS�YOU� ARE� TRANSM ITTING�
PROGRAM� CHANGE� MESSAGES
� OR�
TRANSM ITTING�CONTROL� SEQUENCES
�
WHICH�DO� NOT�SEEM� TO� BE� HAVING�ANY�
EFFECT�� *N� MANY�SUCH� CASES� IT�HELPS�
TO�GET�AWAY�FROM�YOUR�SEQUENCER�AND�
GENERATE� THE�EQUIVALENT�MESSAGES�
USING�YOUR�OWN� DIAGNOSTIC�OR�.*%*�
UTILITY�PROGRAMS�� 5HERE� ARE� MANY�
OCCASIONS�WHERE� iHOME�GROWNj� .*%*�
PROGRAMS�CAN� BE�OF�USE�� �PROGRAMS�
WHICH�CAN�GENERATE� PROGRAM� CHANGE�
MESSAGES
� .*%*� TIME�CLOCKS
� OR�SHORT�
4:4&9�MESSAGES
� FREQUENTLY�COME� IN�
HANDY�� 4IMILARLY�A�PROGRAM�WHICH� CAN�
READ� INCOMING�.*%*� DATA� AND�TELL� YOU�
ABOUT�THE� TYPES�OF�MESSAGES�WHICH�
ARE� ARRIVING�CAN� BE�USED�TO�GOOD�
EFFECT�� *T�TURNS�OUT�THAT�ALL� OF�THESE�
ARE�VERY�EASY�TO�DO� AND� OVER�THE� LAST�
FEW�MONTHS� IT� HAS� BECOME�OBVIOUS�
FROM�YOUR� LETTERS� THAT�SOME� HELP� IN�
THESE� AREAS�WOULD� BE�WELCOME�

3EAL�TIME� .*%*� PROGRAMMING
�
SUCH� AS� IS� REQUIRED� BY�A�SEQUENCER
�
CAN� BE� DIFFICULT�� "CCURATE�TIME��
STAMPING�OF�EVENTS�OFTEN� MEANS�
GETTING� INVOLVED�WITH� LOW�LEVEL� SERIAL�
PORT�CONTROL� 	EG�USING�THE�"MIGA�
RESOURCE� PATHWAY�WHICH� ALLOWS�YOU�
TO� HIT�THE� HARDWARE�DIRECTLY
�

5HERE� ARE� A�SURPRISING�NUMBER�OF�
.*%*� COMMUNICATIONS� APPLICATIONS�
WHERE� THESE�TYPES�OF�PROGRAMMING�
SKILLS� ARE� UNNECESSARY�� #ELIEVE� IT�OR�
NOT
� THERE�ARE� MANY�USEFUL�.*%*�
DIAGNOSTIC� UTILITIES� THAT�CAN� BE�
WRITTEN�WITH�JU S T�A� FEW� LINES�OF�#ASIC�
AND�THIS� IN� FACT� IS� EXACTLY�THE�AREA� *jD�
LIKE� TO� LOOK�AT�TH IS�MONTH�

8HAT� *�WANT�TO�DO� IS� PROVIDE�A�
FEW�NO�FRILLS� EXPLANATIONS�OF�SOME�
FUNDAMENTAL� IDEAS�WHICH� HOPEFULLY
�
EVERYONE�WHO� HAS�"MIGA#ASIC� 	OR�AN�
ALTERNATIVE� #ASIC
�WILL� BE�ABLE�TO �GET�
SOMETHING�USEFUL� OUT�OF�� /ONE�OF�THE�
CODE�FRAGMENTS�OR�EXAMPLE� PROGRAMS
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( N�THE� DECIMAL� NUMBER�SYSTEM� ���DIFFERENT� SYMBOLS� 	THE�DIGITS�����
INCLUSIVE
� ARE�USED�TO� REPRESENT�NUMBERS�� &ACH�DIGIT� IN�A� NUMBER� IS� TEN�
TIMES�MORE� SIGNIFICANT�THAN� THE�DIGIT� TO� ITS� RIGHT
� AND�TEN� TIMES� LESS�
SIGNIFICANT�THAN�THE�DIGIT�TO � ITS� LEFT�� 5HIS� iTEN� TIMES�� RELATIONSHIP�THAT�

EXISTS�BETWEEN�THE�DIGITS�OF�ALL� DECIMAL� NUMBERS� IS�OBVIOUSLY�A� FUNDAMENTAL�
PART�OF�THE�DECIMAL� NUMBERING�SYSTEM� � � IF
� FOR�EXAMPLE
�WE�CONSIDER�THE�
NUMBER�����AND�WRITE�A� FULL� DESCRIPTION�OF�WHAT� EACH� DIGIT�MEANS�WE�CAN� SEE�
THAT� IT� IS�JU S T�A�CONVENIENT�WAY�OF�EXPRESSING�THIS� SUM���

	��X����
���	�� X� ��
����

(OING�ONE�BETTER�THAN� THIS�AND�� BEARING� IN�MIND�THAT�ANY�NUMBER�RAISED�TO� THE�
POWER�ZERO� IS� UNITY
� YOU� CAN�EXPRESS� EACH� EFFECTIVE�DIGIT�TERM�AS� A� PRODUCT�OF�
ONE�DIGIT�AND� A� POWER�OF���� LIKE� THIS���

�� X� ������ ��X� ���� �� �� X���C

'OR�DECIMAL� NUMBERS� ��� IS�KNOWN�AS� THE� �RADIX�
� OR�BASE
� O F�THE� NUMBERING�
SYSTEM� BUT�MANY�OTHER� BASES�ARE� POSSIBLE�� $OMPUTERS�USE�BINARY
� IE� BASE��
�
NUMBERS�WHICH�CONSIST�OF� STRINGS�OF�0S�AND� * S � AND� AGAIN� IF�YOU�THINK�OF�A�
BINARY�NUMBER� IN� TERMS�OF� ITS� EXPLICIT� RADIX����� REPRESENTATION� IT�S �EASY�TO� SEE�
THE� RELATIONSHIP� BETWEEN� THE� BINARY�AND� DECIMAL� NUMBER�SYSTEMS���

��� R=�V� O�� 
� �L� V� O�� � F I X ��e
�� �

����� BINARY���� X ��
�

� X �
�

� X �
� ����� DECIMAL

#Y�WRITING�OUT�WHAT� THE�BINARY�NUMBER�MEANS� IN�FULL� IT� BECOMES� QUITE�EASY�
TO�SEE�THAT������BINARY� IS� THE�DECIMAL� NUMBER�ELEVEN�

$OMPUTERS� USE� BINARY�NUMBERS� INTERNALLY�BECAUSE�THE�TWO�DIGITS���AND� ��
RELATE� DIRECTLY�TO� THE� POSSIBLE� STATES�OF� BITS�WITHIN� THE�MEMORY�HARDWARE�OF�
MOST�COMPUTER�SYSTEMS�� #INARY�NUMBERS� ARE� THEN� INTIMATELY� INVOLVED� WITH� A�
GREAT�MANY�COMPUTING�APPLICATIONS�BUT
� SINCE�THEY�ARE� NOT� THAT�EASY�FOR�US�
HUMANS�TO�WORK�WITH�	BECAUSE� LONG� STRINGS�OF�0S� AND� * S �ARE�EASILY�
M ISINTERPRETED
�A� RELATED� RADIX�SCHEME� IS� OFTEN� USED�AS�AN� ALTERNATIVE�

)EXADECIMAL� NUMBERS� USE� A�RADIX�OF����AND� THE� SIXTEEN�SYMBOLS�USED� ARE�
THE�DIGITS� ����PLUS� THE� LETTERS�"�'�� &ACH�COLUMN� IN� A�BASE� ���NUMBER�THEREFORE�
REPRESENTS�SOME� POWER�OF�THE�BASE�� 'OR�EXAMPLE�THE�DECIMAL� NUMBER���� ITSELF�
IS�WRITTEN� AS���� HEX
� BECAUSE���

���HEX��� �� X����� �� �� X������
� � � �

4IMILARLY� *' �HEX�WOULD� BE���
*' �HEX��� ��X����� ��

��� �
���X� ��e�

�� o� ���DECIMAL

5HE� FACT� THAT�THE�BASES�OF�THE� BINARY�AND� HEXADECIMAL� NUMBERING�SYSTEMS� ARE�
POWER�RELATED� 	�� TO� THE�POWER�OF���EQUALS� ��
�PRODUCES� A� SPECIAL
� AND� VERY�
USEFUL
� RELATIONSHIP�BETWEEN�THESE�TWO�NUMBERING�SYSTEMS�� � IT� ALLOWS�ONE�
HEXADECIMAL� DIGIT�TO� REPRESENT� FOUR�BINARY�DIGITS�� #EST�OF�ALL� THE�BINARY����� HEX�
CONVERSION� PROCESS� IS�VERY�EASY�TO�UNDERSTAND� ONCE�YOU�VE� LEARNT�THE� FOLLOWING�
TABLE���

BINARY HEX BINARY HEX
���� � ���� �
���� � ���� �
���� � ���� "
���� � ���� #
���� � ���� $ CONTINUED�ON�PAGE���
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ARE�GOING�TO�BE�TOO�COMPLICATED� BUT�
THEY�WILL� REQUIRE� A�WORKING�FAMILIARITY�
WITH� BOTH� BINARY�HEXADECIMAL�
NUMBER�CONVERSION� AND� BIT�ORIENTATED�
"/%�03� OPERATIONS��5O�AVOID�
CLUTTERING�THE�MAIN� #ASIC� TEXT� *jVE�
DEALT�WITH�THESE� ISSUES�SEPARATELY�
AND�THE�FOLLOWING�DISCUSSIONS�
THEREFORE� ASSUME�THAT�YOU� ARE�
ALREADY�BINARY�AND� HEX� LITERATE�

31 -2,(33(-&�# 3 
8HEN� USING�THE� 4&3�� DEVICE�FROM�
#ASIC�THE� COMPLEXITIES�OF�THE�
"MIGAjS� SERIAL� PORT�ARE� RELATIVELY�
TRANSPARENT�� "LL� THE� PROGRAMMER�HAS�
TO� REMEMBER� IS� THAT�1REFERENCES�
NEEDS�TO� BE� USED� TO�SET�SUITABLE�
SERIAL� PORT�CHARACTERISTICS
� NAMELY
� A�
BAUD� RATE�OF�������WITH� NO� PARITY�OR�
HANDSHAKING
� AND�JU S T�ONE� STOP� BIT�

'ILE� HANDLING�FROM�"MIGA#ASIC
�
AND� MOST�OTHER�#ASICS
� IS� STRAIGHT�

TERMINAL� NEWLINE� CHARACTER
�
5HERE� ARE� SEVERAL� WAYS�OF�TRANSc

MITTING� LONGER�MESSAGES�BUT�THE�
EASIEST�APPROACH� IS�TO � BUILD� UP�THE�
MESSAGES� USING�$)3�	
�WITH� #ASICjS�
STRING�CONCATENATION� OPERATOR�	�
�� 5O�
TRANSM IT�A�TWO� BYTE� PROGRAM�CHANGE�
MESSAGE
� *jD� NEED�TO�SEND�A�
PROGRAM� CHANGE�STATUS�BYTE� FOLLOWED�
BY�THE� PATCH� NUMBER�� 5HE� CHANNEL��
N�PATCH�P�MESSAGE�TAKES�TH IS�FORM���

4R@RSQ�AWRD� %@R@�AWRD

�����MMMM� AHM@PW� OOOO�OOOO� AHM@PW

1ROVIDING�THA T�WE� REMEMBER�THAT�
.*%*� CHANNEL� NUMBERS� ����� ARE�
TRANSMITTED� AS�THE� NUMBERS������
AND� PATCH�COMMANDS� ������ARE�
REPRESENTED� BY�THE� NUMBERS������
�
IT� IS�EASY�TO�WORK�OUT�WHICH� BYTES�
NEED�TO� BE�TRANSM ITTED�� *F�WE�WANTED�
TO� TRANSM IT�A�PATCH� NUMBER����
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FORWARD�� #ASIC�S� SEQUENTIAL� FILE�
LANDLING� INPUT�OUTPUT�CONVENTIONS�
ARE�THAT�YOU� iOUTPUT�50�A�FILE j� OR�
iINPUT�'30.� A�FILE j� �SO �TO�OPEN� THE�
SERIAL� DEVICE� FOR�SENDING�SERIAL� DATA�
�HIS� STATEMENT�COULD� BE� USED���

H0 % . � � 3 % 2 � � � &/2 � /54054� !3� ��

5O�MAKE�SURE�.*%*� DATA� IS�SENT�AT�
%NCE� 	AND� NOT�BUFFERED

� IT� IS� BEST�TO�
SXPLICITLY�SET� A� BUFFER�SIZE�OF��� BYTE��
5HIS�MODIFIED� FORM� DOES�THE�JOB���

&3�a�'03�06516 "4����-[/��

"�ITH� THE� SERIAL� DEVICE�OPEN
� ALL� THAT�
S� NEEDED� IS�A�WAY�OF�SENDING�.*%*�
NESSAGES�� 5HE�EASIEST�WAY� IS�TO�

LACE� THEM� IN� A�STRING�VARIABLE�OR�
�XPRESSION�� -ET�S� SUPPOSE�THAT� *�
VISHED� TO�TRANSM IT� A�.*%*� REAL�TIME�
STOP�MESSAGE� 	WHICH� IS�A� SINGLE� BYTE�
RFHOSE�VALUE� IS�DECIMAL� ���
� IE� '$�
LEX
�� �#ASIC� HAS�A� NUMBER�OF�STRING�
�ONVERSION� FUNCTIONS�BUT�THE�MOST�
ISEFUL� FOR�CURRENT� PURPOSES� IS�
�)3�	
�� 5HIS�CONVERTS� A�NUMERIC�
IRGUMENT� INTO�A��� BYTE�CHARACTER�
TRING�� *F�*� USE� IT� IN� CONJUNCTION�WITH�
4ASICjS� 13*/5�� STATEMENT� LIKE� THIS���

3*/5���
� $)3�	���
�

.*%*� STOP�MESSAGE�WILL� BE�
nANSMITTED� 	THE� FINAL� SEMICOLON�
REVENTS� #ASIC�FROM� TRANSM ITTING�A

COMMAND� ON� .*%*� CHANNEL� ��WEjD�
NEED� TO� INCORPORATE� THE� NUMBERS���
AND��� RESPECTIVELY� INTO� THE�GENERAL�
MESSAGE�JU S T�DESCRIBED��5HE� BINARY
�
HEX
� AND� DECIMAL� FORMS� OF�THE�
REQUIRED� NUMBERS� ARE� AS� FOLLOWS���

4TATUS�#YTE� %ATA�#YTE

1ROG�$HANGE� $HANNEL� 1ATCH�/UMBER

����� �����BINARY� ����� �����BINARY

$� �� HEX� �� ��HEX

IE� ���� DECIMAL� �� DECIMAL

AND� SO�THE�MESSAGE�WHICH� NEEDS�TO�
BE�TRANSMITTED� IS� THIS���

02 ). 4 � � � 
 � # ( 2 � 	 � � � 
 � �� # ( 2 � Y � 
 �

.OST�PROGRAMMERS� HOWEVER�PREFER�
TO� USE� HEX�VALUES� FOR�STATUS� BYTES�
AND
� IN�THE�ABOVE� EXAMPLE
� THIS�
WOULD� BE� DONE� BY� RE�WRITING�THE�
FRAGMENT�AS���

8HY�USE� HEX � #ECAUSE�WORKING�OUT�
DECIMAL� VALUES�FOR�THE� STATUS� BYTES�
MAKES� IT�HARDER�TO� SEE�WHAT�THE�
STATUS� BYTE� REPRESENTS�5HE���VALUE� IN�
THE� ABOVE�STATUS� BYTE���� HEX�TE LLS�
YOU�THAT�THE�BYTE� REFERS�TO�A�CHANNEL�
��.*%*�MESSAGE
� AND�THE���TE LLS �YOU�
THAT�THE� STATUS� BYTE� REFERS� TO�A�
PROGRAM�CHANGE�MESSAGE��5HE� SAME�
INFORMATION� IS�THERE�WHEN�THE� STATUS�
BYTE� IS� IN� DECIMAL� FORM���
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5O�CONVERT� A�HEXADECIMAL� NUMBER� INTO� BINARY�FORM�YOU�JUS T�REPLACE�EACH�
HEXADECIMAL�DIGIT�WITH� ITS�GROUP�OF�FOUR�BINARY�DIGITS�� 5O�CONVERT�A� BINARY�
NUMBER�TO� ITS� HEX� FORM�YOU� PEEL�OFF�	FROM� RIGHT� TO� LEFT
�GROUPS� OF�FOUR�BITS� AND�
REPLACE�THEM�WITH� THE� CORRESPONDING�HEX�DIGIT�

4O
� TO� CONVERT�0'�HEX� TO�THE�BINARY�EQUIVALENT�YOUjD� REPLACE�EACH� OF�THE�
TWO� HEXADECIMAL� SYMBOLS�WITH� THE�BINARY�EQUIVALENTS� LIKE� THIS���

$'�HEX��� $� '
����� ����� � ���������� BINARY

5O�GO� THE� OTHER�WAY�YOU� TAKE�GROUPS�OF�FOUR�BITS�FROM� THE�BINARY�NUMBER�AND�
REPLACE�THEN�WITH� THE�CORRESPONDING�HEX�DIGITS�� 5HE�BINARY�NUMBER�
������������������ FOR�EXAMPLE
� COULD� BE�TRANSLATED� TO�HEXADECIMAL� FORM�
AS� FOLLOWS���

������������������ ����� ����� ����� ����
'� �� "� "� �� '0""�HEX

6SING�	AND� CONVERTING�BETWEEN
�BINARY
� HEX�AND�DECIMAL� NUMBER�SYSTEMS�
IS� NOT� THAT�DIFFICULT�BUT� IT�DOES� TAKE� PRACTICE�� 'AMILIARITY�WITH� HEX�AND�BINARY�
NUMBER� FORMS� IS� ALSO�ESSENTIAL� FOR� UNDERSTANDING�HOW�THE�BITWISE� LOGICAL�
OPERATIONS� PROVIDED�BY�MOST�HIGH�LEVEL� LANGUAGES�WORK�� 'OR�THIS�MONTH�S�.*%*�
INSTALMENT� *jVE� USED� LOGICAL�"/%�AND�03�� �THESE� PERFORM� OPERATIONS� BASED�ON�
THESE�TWO� TRUTH� TABLES���

-OGICAL�"/%�0PERATION

9 : 9�"/%�:
� � �
� � �
� � �
� � �

9 : 9�03�:
� � �
� � �
� � �
� � �

-OGICAL�03�0PERATION

#EING�ABLE� TO� iPICTURE� IN�YOUR�MINDj� WHAT�THESE�TABLES�MEAN� IS�A� BIG�
ADVANTAGE� � � IF�YOU�"/%�TWO�OPERANDS�TOGETHER�THEN�ONLY�THE�B IT�POSITIONS�
WHERE�BOTH� OPERANDS� HAVE�A�BIT�SET� TO� ��WILL� PRODUCE� A� �� IN� THE� RESULT��8ITH� THE�
03�OPERATION� YOU�LL� GET�A� �� IN� THE� RESULT�WHEN� EITHER�	OR�BOTH
� OF�THE�BITS� IN� THAT�
POSITION� IN� THE� CORRESPONDING�OPERANDS� ARE�SET�TO ���

5HE� BIT� PATTERN�FOR�'0�HEX� FOR� INSTANCE� IS� ��������� SO�"/%ING�ANY�VALUE�
WITH� '0� HEX�WILL� FORCE� THE� LOWER�FOUR�BITS� OF�THE� RESULT�TO �ZERO�� �THE� VALUE� '0�HEX�
IS�CALLED� A�MASK�BECAUSE� IT� iMASKS�OU Tj� CERTAIN� BIT� POSITIONS�:OU�LL� FIND�
EXAMPLES�OF�TH IS�TYPE�OF�USE� IN� THIS�MONTHS� INSTALMENT��5HE�03�OPERATION� IS�
ALSO�USEFUL� BECAUSE� IT�CAN�FORCE�BIT� POSITIONS� TO�TAKE� PARTICULAR�VALUES�� :OU�LL�
FIND� AN�EXAMPLE� IN� THE�MAIN� TEXT�WHERE�A�.*%*� CHANNEL� NUMBER� IS� COMBINED�
WITH� A�GENERAL� .*%*�MESSAGE�CODE� TO�CREATE�A�COMPLETE� STATUS�BYTE�

0NE� LAST� THING���� "MIGA#ASIC�� LIKE�MOST� #ASICS
� REQUIRES� HEX�NUMBERS�TO�BE�
IDENTIFIED�BY�USING�AN� �)� PREFIX�� )CNCE� IN�"MIGA#ASIC� '0� HEX�WOULD�BE�WRITTEN�
AS��)'�
� '""�HEX�WOULD�BE��)'""�� AND�SO�ON�

*� DON �T�REALLY� LIKE�TO � SEE�
PROGRAMS� LITTERED�WITH� $)3�	
� TYPE�
STATEMENTS�� "�USEFUL� IDEA
� AS�FAR�AS�
CONSTANT�VALUES� ARE�CONCERNED
� IS� TO�
ISOLATE�THE� CHARACTERS�TRANSMITTED� SO�
THAT�THEY�ARE� NO� LONGER�EMBEDDED� IN�
THE�MAIN�CODE��0NE�APPROACH� IS� TO�
PLACE� ANY�REQUIRED� DEFINITIONS�AT�THE�
START�PROGRAM�� 5HE�DEFINITION���

3&.�CDEHMD�BNMQR@MRQ����

LDQQ@FD��$)3�	�)BK
� ��$)3���


MIGHT
� FOR� INSTANCE
� BE� USED� LATER�AS�

13*/5���
�LDQQ@FDQ�

:OU�DONjT � HAVE�TO� USE� CONSTANT�
VALUES� IN�THE� 13*/5��EXPRESSIONS��5O�
SEND� A�TWO� BYTE�MESSAGE�CONSISTING

OF�THE� NUMERICAL� VALUES�9�AND�:�WE�
COULD� USE� SOMETHING� LIKE�

13*/5���
� $)3�	9
 )3�	:


*F�9��)CL� AND� :��
� THE� SAME�
MESSAGE� AS�DESCRIBED�EARLIER�WOULD�
BE�TRANSMITTED�

&.(-&�+../8���
5HE�VARIABLE�APPROACH� IS� USEFUL�WHEN�
USED� AS� PART�O F�A� #ASIC� '03�/&95�
LOOP�� 5O� SEND�ALL� ����CHANNEL�
PROGRAM� CHANGE�MESSAGES�ON� .*%*�
CHANNEL��� *� COULD� USE�TH IS� LOOP�

9��)BK
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� ��$)3�	:
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5O� SEND� THE� PROGRAM� CHANGE� PATCH� ��
MESSAGE�ON� ALL� SIXTEEN� .*%*�
CHANNELS� *�D� USE� A� LOOP�TO�MODIFY�THE�
STATUS� BYTE� VALUE�

'03� 9� �� 4C)$0� 50� �)$'�
13*/5�� �
� $)3�	9
� �� $)3�	�]�
/&95�9

*F�ALL� PROGRAM�CHANGE�MESSAGES� ON�
ALL� CHANNELS�WERE� TO� BE�SENT�A�
DOUBLE� LOOP
� THIS�WOULD� DO�THE�JOB���

'03�9����)$��50��)$'

'03�:���RN����

13*/5���
� $)3�	9
� ��$,3�	:
�

/&95�:�

/[95�9

*N� GENERAL
� IT� IS� BETTER�TO� USE�
MEANINGFUL� VARIABLES� NAMES�� *N� A�
REAL� PROGRAM� THE� ABOVE�FRAGMENT�
MIGHT� BE�WRITTEN� AS� SOMETHING� LIKE���

'03�45"564���������50��)$'�

'03�1"5$)�����RN����
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/&95�1"5$)�
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"S�WELL� AS� BINARY����� HEX����� DECIMAL�
CONVERSION
� BUDDING�.*%*�
PROGRAMMERS� NEED� TO� BE� HAPPY�
ABOUT�EXTRACTING�PART�VALUES� FROM� A�
BYTE�� (IVEN� A� CHANNEL�MESSAGE�
STATUS�BYTE
� FOR� INSTANCE
�WEj LL� OFTEN�
NEED� TO� BE� ABLE� TO� IDENTIFY�THE�
CHANNEL� AND� THE�MESSAGE�TYPE��
$HANNEL� NUMBERS� CAN� BE�OBTAINED�
FROM� A� STATUS�BYTE�BY�MASKING�OUT�
THE� UPPER�FOUR�BITS�OF�A� BYTE� BY�
"/%ING�WITH� �)'
� LIKE�TH IS���

BG@MMDK�"4$�	QR@RSQ�
� "/%��)'

4IMILARLY�MASKING�OUT�THE� LOWER�FOUR�
BITS� 	BY�"/%ING�WITH� �)'0
�WILL� GIVE�
THE� ISOLATED� .*%*� MESSAGE�CLASS� IN�
THE� TOP� FOUR�BITS� OF�THE� NUMBER���

MESSAGETYPE� �	STATUS�
� "/%� �)'�

4OMETIMES�THE� ALTERNATIVE� SITUATION�
WILL� OCCUR�AND�YOUjLL�WANT�TO� BUILD� UP�
A� STATUS�BYTE� FROM�THE�COMPONENT�
CHANNEL� AND� MESSAGE�TYPE�VALUES��
)ERE�THE� VALUES� ARE�COMBINED� BY�
03ING
� SO� TO� CREATE� AND� SEND� A� /OTE��
0N� STATUS� BYTE�WE�WOULD�03��)��
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WITH� THE� CHANNEL� NUMBER�AND�
TRANSM IT�THE�VALUE� USING�THIS���

13*/5�� �
$)3�	�)��� 03� CHANNEL
�

5O� TRANSM IT�A� COMPLETE� /OTE�0N�
MESSAGE�WEjD� FOLLOW�THE� STATUS�BYTE�
WITH� A� NUMBER�AND� A�VELOCITY�VALUE���

13*/5�� �
$)3�	�)��� 03� CHANNEL

�$)3�	NOTE
�$)3�	VELOCITY
�

5HE� STRING�PART�O F�THESE�TYPES�OF�
FRAGMENTS� ARE� USEFUL� AND� EASILY�
TURNED� INTO� USER�DEFINED� FUNCTIONS�
	6%'S
�� )EREjS� ONE�WHICH� SENDS� A�
COMPLETE� .*%*� /OTE�0N�MESSAGE�ON�
A� SPECIFIED�CHANNEL
� THIS� TIME� USING�
A� FIXED� VELOCITY�VALUE�OF������

%&'� '//OTE0N�	NOTE�CH
�$)3�� 	�)��� 03�
	CH��

�$)3�	NOTE
�$)3�	��


4UBTRACTING�ONE� FROM�THE�CHANNEL

MIDDLE�$� ROOT
�ON� THAT�CHANNEL��8HEN�
THE� LEFT�MOUSE� BUTTON� IS� PRESSED� THE�
MAJOR�CHORD� IS� CANCELLED� AND�
CHANGED� TO�$�MINOR
� AND
�WHEN� THE�
LEFT�MOUSE� BUTTON� IS� PRESSED� AGAIN�
THAT�MINOR�CHORD� IS� ALSO� CANCELLED��
/OT�WHAT�YOUjD� CALL� AN� iEARTH�
SHATTERINGj� .*%*� PROGRAM� BUT� IT�DOES�
ILLUSTRATE� HOW�SUCH� IDEAS�CAN� FIT�
TOGETHER� IN� A� REAL� PROGRAM���

0NCE�YOU� KNOW�HOW�TO� TRANSMIT�
ONE�TYPE�OF�.*%*� MESSAGE
� YOU� CAN�
APPLY�THE� SAME�TYPE�OF�PRINCIPLES� TO�
ANY�.*%*� MESSAGE�� )AVING�TO�WORK�
WITH� BINARY�AND� HEX�NUMBERS� TAKES�
SOME�GETTING�USED� TO� AT�FIRST
� BUT� IT� IS�
PARTICULARLY� IMPORTANT�FOR�.*%*�
PROGRAMMING�

"S�WITH�MOST�THINGS� THE� SOLUTION�
TO� ANY�DIFFICULTIES� IN�TH IS� AREA� IS� TO�
PRACTICE�� �HAVE� A� LOOK� IN� YOUR�
SYNTHESIZERS� .*%*� IMPLEMENTATION�
CHART�OR�MANUAL
� SEE�WHICH�
MESSAGES�THE� SYNTHESIZER�CAN
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NUMBER� LETS�ME� USE� CONVENTIONAL�
CHANNEL� NUMBERS� FROM��� TO� ��� RATHER�
THAN� HAVING� TO�WORK� IN� TERMS�OF�THE�
INTERNAL� REPRESENTATIONS� 	IE� THE�
VALUES� ����
�� )ERE� IS� THE� ALTERNATIVE�
FUNCTION� TO�TURN� A� NOTE�OFF���

'//OTE0TT4�	NOTE
�CH
��$)3�� 03
��OIL� ��o� �� �C�R����NOL�O�������)3 �	�+�

*TjS� POSSIBLE� TO� USE� THESE� FUNCTIONS�
IN� ALL� SORTS�OF�WAYS�� *� COULD
� FOR�
EXAMPLE
� USE� %"5"�STATEMENTS� TO�
DEFINE�CHORDS� BY� ADOPTING� THE�
CONVENTION� THAT�MY�DATA� STATEMENTS�
CONSISTED� OF�A� NOTE�COUNT� FOLLOWED� BY�
THE� VALUES�OF� THE� HARMONY� INTERVALS�
	FROM� SOME� UNSPECIFIED� ROOT� NOTE
��
%ESCRIPTIONS�COULD� BE� BUILT� UP� SO���

n� .AJOR$HORD�� %"5"���� ���� � �� 3&.�
THREE� NOTES� � � ROOT
� MAJOR� �RD

AND� FIFTH

n� .INOR$HORD�� %"5"��������� �� 3&.�
THREE� NOTES� � � ROOT
� MINOR��RD�
AND� �TH

AND� IT�WOULD� BE� POSSIBLE� TO�WRITE� A�
SUBPROGRAM� TO� PLAY�THE� NOTES�OF�A�
CHORD� ON� A�SPECIFIED� .*%*� CHANNEL��
-ISTING��� GIVES� AN� EXAMPLE���

*N� LISTING��� *jVE� PUT�THESE� IDEAS�
INTO� AN� EXAMPLE�WHICH� ASKS� THE� USER�
TO� PROVIDE� A�.*%*� CHANNEL� VALUE
� AND�
THEN� PLAYS�A�MAJOR�$� CHORD� 	WITH� A

RECOGNISE
� AND�WRITE� A� FEW�OF�YOUR�
OWN�6%'�BASED� PROGRAMS� � � THIS�
EXPERIMENTATION�WILL� HELP�YOU�
UNDERSTAND�WHAT� HAPPENS� TO�YOUR�
MUSIC� AT� THE� NUTS� AND� BOLTS� LEVEL�

)EREjS� A� COUPLE� OF�SUGGESTIONS�
TO�GET�YOU� STARTED�

5O�WRITE� A� PROGRAM�WHICH�
TRANSMITS� A� $�CHORD� ON� ALL� SIXTEEN�
.*%*� CHANNELS�YOU� COULD� CHANGE� THE�
CODE� IN� THE�MAIN� PROGRAM� OF� LISTING���
TO� THAT� SHOWN� IN� LISTING�����

"LTERNATIVELY�YOU� COULD� CREATE� A�
.*%*� 1ATCH� 	PROGRAM�CHANGE
�
TRANSM ITTER� BASED�ON� THIS� USER��
DEFINED� FUNCTION���

����'� '.4END1ITCL�4�	PA�����H
��H� C)1F�
03� 	CR�� �
�
�$)L�̂ � OATCH�

"T� THIS� STAGE�WE�COME� BACK�FULL�CIRCLE�
TO� THE� SUBJECT�OF�.*%*� FAULT� FINDING��
5HE�BOTTOM� LINE� IS� THAT�BY�BEING�ABLE�
TO� UNDERSTAND� AND� GENERATE� YOUR�OWN�
.*%*� TEST� DATA� YOU�WILL� BE� IN� AN�
INFINITELY�BETTER� POSITION� THAN� THE�
USER�WHO� REGARDS�.*%*� COMMUNI�
CATIONS� AS�SOME� SORT� OF� jELECTRICAL�
MAGICj �

".,(-&�2..-���
/EXT�MONTH� *jM�GOING�TO�CONTINUE�
THESE� #ASIC� DISCUSSIONS� BY� LOOKING�
AT� THE� OPPOSITE� PROBLEM���� READING�
AND�DECODING�.*%*� DATA� AS� IT� ARRIVES�
AT� THE� SERIAL� PORT�� ��

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



+.6$23
/1("$2 !"2�!� ����� ��� ! "#35

[���
q�0''&3��� q

1HILIPS�$.�����.K�**���ON�SITE�
MAINTENANCE���'���'LIGHT�4IM��� LEAD�

_���

q�0''&3���q
"����1LUS�$ARTOON�$LASSICS�1ACK���
1HILIPS�$.�����.6**�-EAD���'�����

0N�SITE�MAINTENANCE��_���

� �0''*3���q
"����$ARTOON�$LASSIC�1ACK���$UMANA�

&XTERNAL�%RIVE
_���

q�0''&3���q
��%����&�!"����������&�!

������$AP�����������������������������_����
��������$AP��������������������� _�����

%*4,4� %*4,4� %*4,4
�����CERTIFIED�ERROR�FREE
��� ����� %4�%%����������_������ *
���� ����� %4�%%����������_�����
���� ����� %4�%%����������_�����
���� ����� %4�%%����������_�����
���� ���k� %4�%%��������_������
���� ����� %4�%%��������_������� \
����� ��$ALL� FOR�SPOT�PRICES�
1RICES�INCLUDE�7"5���FREE�
DELIVERY���FREE�LABELS

/EW�����CAPACITY����� IOCKABFE�
BOXES���DISKS

/O�QUIBBLE�LIFETIME�GUARANTEE
��� �����%4�%%�������CAP�LOCKABLE�BOX���_������ *�
���� ����� %4�%%�������CAP�LOCKABLE�BOX���_������
���� ����� %4�%%�������CAP�LOCKABLE�BOX���_������
���� ����� %4�%%�������CAP�LOCKABLE�BOXES��_������
���� �����%4�%%��������CAP�LOCKABLE�BOXES��_������� *�
���� �����%4�%%��������CAP�LOCKABLE�BOXES��_������� \�

" LL�PRICES�INCLUDE�7"5���FREE�
DELIVERY���FREE�LABELS

/1(-3$12
4TAR�-$�������������������������� ����_���
4TAR�-$�������$OLOUR��������� ����_���

J�4TAR�-$����������$OLOUR ����_���

 ,(& 2
*� "����1LUS��.B�$ARTOON�1ACK����� ������_���� *
*� "����1LUS��.B�$ARTOON�1ACK����� ������_���� �
*� $LASS�O F�THE�� � �S ��������������������������� ������_�����
" ��4$0��������������������������������������������� ������_�����

J"M IGA�"����#ASIC�1ACK���������������� ������_���� �
\"����#ASIC�1ACK����������������������������� ������_���� \

 ""$22.1($2
"MIGA�%AATASCAN�1ROFESSIONAL
���.EG���$LOCK�������������������
�����-ABELS������������������������

_�����
���_����

"����)ARD�%RIVE��������������
1RINTER�-EAD��������������

_�������
_�������
_����

$UMANA�%RIVE���������������������� �_����� "�������.B�3AM����� _������
�����5RACTOR�-ABELS�������������� �_����� ;IPSTICK������������������������� ����_�����
"MIGA�.OUSE��������������������� �_����� "���1��.B�6PGRADE�������� ����_�����
.OUSE�.AT������������������������� ���_���� "����)ARD�%RIVE�������������� ����_������
4TINGRAY�+OYSTICK������������������ _����� ��MEG�"����1LUS�6PGRADE��� ����_�����

��!�!��� 45"$,"#-&�#"/9�
#09&4

��������%4�%%����$AP�#ANX#OX��\������)�
����������%4�%%�����$AP�#ANX�#OX��\������
����������%4�%%���X��$AP#ANX#OX���\������
Z���������%4�%%�����X����$AP�#ANX�#OX��\������� Z�

1RICES�INCLUDE�7"5�-ABELS�%ELIVERY

����k�%4�%%�%ISKS�������������� ���PEACH
������%4�)%�%ISKS����������������P�EACH

�����%4�)%�%ISKS
���������

���� �����%4�)%���_������*/$��1�1

����$AP������1OSSO�#OX���������_�����
���$AP������4TACKABLE�#OX����_�����

?4�4��� ���$AP�BOXES�������_�����EACH
����� ���$AP�BOXES�������_�����EACH
����� ����$AP�BOXES���� _�����EACH

*� ������ ���$AP�BOXES�������_�����EACH
?������ ����$AP�BOXES���� _�����EACH

.1#$1�'.3+(-$��
������������������� ������

"LL�PRICES�INCLUDE�7"5��"DD�_��DELIVERY�UNLESS�STATED��
"DD�_���NEXT�DAY��$HEQUES�W ILL�BE�HELD�FO R�CLEARANCE�

�%//�25�6)1(�',)48)6��3267%/�25()56�72�

!"2�+RB���
����#GRAFJGLQ�1M?B��!PGEFRML��

$?QR�2SQQCV��!-�� �))
" LL�OFFERS�SUBJECT�TO�AVAILABILITY��&�0&�

N � %UE�TO �SHORTASES�O F���l�%4%%�DISKS
�PRICES� o�
� � MAY�CHANSE�WITHOUT�NOTICE� o

8*//&3�0'�$0.165&3�

4)011&3�."(";*/&� #&45�

$3&"5*7*5:�40'58"3&�

/0/ � 1$� ����

!L
1\M
(0.$��.*!/2�- 

%R� 5�S� PRODUCE� MORE� ".*("� MUSIC� SOFTWARE� THAN� ANY� ONE�
ELSE�� 5HEY� SUPPORT� THEIR� PRODUCTS�WITH� REGULAR� UPDATES� GIVING�
�OU� NEW� EXCITING� FEATURES�� #UY� ANY� %R� 5�S� PRODUCT� IN� THE�
OWLEDGE� THAT� IT�WILL�OFFER�GOOD�VALUE
� FEATURES�AND� SUPPORT��

/OTATION� PACKAGES
� SEQUENCERS
� EDITORS�AND� MORE� FOR�NOVICES�
AND�PROFESSIONALS�ALIKE��"S�THEIR�AUTHORISED�6,�DISTRIBUTOR�ONLY�
;0/&�ARE�ABLE� TO�FULLY�SUPPORT�ALL�%R�5�S�PRODUCTS�AND�SUPPLY�
UPDATES
�UPGRADES�ETC�TO�ALL�3&(*45&3&%�64&34�� 3ING�OR�WRITE�
FOR�FREE�INFORMATION�AND�ADVICE�
%R�5�S�1HANTOM� IS�A�
VERY�RELIABLE�AND�

ACCURATE�DEIVCE�THAT�
ACTS�AS�STANDARD�

"MIGA�.*%*� INTERFACE�
AND�A�4.15&�
TIMECODE�

READER�WRITER�� *T�
COULDN�T�BE�EASIER�TO�
SYNCHRONIZE�YOUR�
MUSIC�TO�VIDEO�OR�

AUDIO�TAPE

4"7&�_������W ITH �9�O3
	�#ELIEVE� IT�OR�NOT�9�O3� IS�A�COMPLETE�EDITOR�LIBRARIAN�FOR�OVER�

SYNTHS�AND�.*%*�DEVICES�FROM�ALL� THE�BIG� 	AND�SMALL
�
MANUFACTURES�� &VEN�AT�JUST�_���EDITOR�THIS� REPRESENTS�OVER�

_�
����WORTH�OF�EDITORS�IN�ONE�PACKAGE�FOR�JUST�_�����/OT�TO�
MENTION�9�O3�S�EXTENSIVE�LIBRARIAN� FACILITIES
�.1&�COMPATIBILITY�
	REAL� TIME�VOICE�EDITS�THRU�,$4

� RANDOMISATION�AND�A�CONSTANTLY�
UPDATED�PROFILE�LIST�IS�IT�HARDLY�ANY�WONDER�9�O3�IS�SO�POPULAR�

�MM>GMBHG� :EE
RM�RFC�LCU�*"2����� RMP(0.$�� 3

HPG>KL
CNLM

,?8EKFDS
AUDIO�IS�EASY�

)IGH�QUALITY�.*%*� INTERFACE�
#IT�ACCURATE�4.15&�WITH�OFFSET�
��
���
� ���AND����DROP�
.1&�COMPATIBLE�
4TORE�CONFIGS�� TO�DISK�
4UPPORTS�,$4
� 1RESENTER
�
4HOWMAKER�AND�#ARS���1IPES�
1ROTECTION�FROM�CROSSTALK���
%ROPOUTS�
8ORKS�WITH�ANY�"MIGA
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,$4�IS�THE�MOST�POWERFUL�.*%*�SEQUENCER�AVAILABLE�FOR�TFIE�"MIGA�� *TS�
EASE� OF�USE
� RELIABILITY� AND� ROCK� STEADY� TIMING� HAVE� MADE� IT�MANY�
FRIENDS�� 3EGULAR�UPDATES�ALSO�MAKE� IT�THE�BEST�SUPPORTED�� /OW�WITH�
EVEN�MORE�FEATURES�LIKE�REALTIME�GRAPHIC�EDITING�AND� NOTATION
�THE�NEW�
,$4�����IS�THE�ONLY�CHOICE�FOR�TFIE�SERIOUS�"MIGA�MUSICIAN�

JG R GC Q
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% 4 # 4 N D #
n(RAPHIC�5APE�3ECORDER�INTERLACE�
n5*(&3�REALTIME�(RAPHIC�EDITING
n�'ULL�QUANTISE�AND�LOOP�RECORD
n�.ULTI�PROGRAM�ENVIRONMENT
n�/OTATION�DISPLAY��PRINTING
n�%RAW�EDITDATA�IN�REALTIME
n�4UPPORTS�4.15&�IHRU�PHANTOM�
OR.411

�42� ����

3EAD�THE�RAVE�REVIEWS�IN�
4OUND�ON�4OUND
�"MIGA�

$OMPUTING
�"MIGA�
4HOPPER
�"MIGA�'ORMAT

& & &
n�7ARIABLE�RESOLUTION�UP�TO����PPQ
n�"UTOMIX
�ON�BOARD�.*%*�.IXER
n����TRACKS�����SEQ����SONGS�
��4UPPORTS�FULL�4.15&�AND�.41
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HIS�MONTH�WEjRE�TAKING�A�
CLOSER�LOOK�AT�YOUR�MODEM
�
IN�PARTICULAR�THE�)AYES�
COMMAND�SET��8EjRE�ALSO�

MAKING�ONE�OF�OUR�REGULAR�VISITS�TO�A�
##4��THIS�MONTH� I T jS�THE�TURN�OF�5HE�
&ND� ;ONE� IN�-ANCASHIRE��'INALLY�
WEjRE�EXAMINING�.ERCURY�AND�HOW�IT�
CAN�SAVE�YOU�MONEY�

'IRST�O FF�THOUGH�WE�TAKE�A�QUICK�
LOOK�AT�##4�ETIQUETTE
� EXACTLY�WHAT�
YOU� SHOULD�AND�SHOULD� NOT�DO�WHILE�
VISITING�YOUR�FAVOURITE�##4�

!!2�$3(04$33$
8HEN� CALLING�A� ##4� IT� IS� IMPORTANT�TO�
REMEMBER�THAT�YOU� ARE�A�VISITOR�ON�
ANOTHER�PERSONjS�COMPUTER�AND�
BEHAVE�ACCORDINGLY�� .OST�BOARDS�
HAVE�A�FEW�RULES�DESIGNED�TO�MAKE�
THE� ##4�A� PLEASANT�PLACE
� AND�THESE�
SHOULD� BE�FOLLOWED�

5HE�MAJORITY�OF�##4�CALLERS� USE�
THEIR�MODEMS�TO�OBTAIN� THE�FILES�
WHICH� ARE�AVAILABLE�EASILY�AND�
CHEAPLY��"�##4� RELIES�ON�A�CONSTANT�
STREAM� OF�NEW�AND� INTERESTING�
SOFTWARE�TO� KEEP� POPULARITY�UP�AND� IT�
IS� ALWAYS�A�GOOD� IDEA�TO� TRY�AND�
UPLOAD� A� NEW�FILE�ONCE� IN� A�WHILE�
5HE� SYSOP�WILL� APPRECIATE� IT�AND� SO�
WILL� THE�OTHER�USERS�

5RY�AND�TAKE�A� LOOK�AT�THE�
MESSAGES�AVAILABLE�ON� THE�SYSTEM�
EVERY�NOW�AND� AGAIN
� IT�DOESN�T�TAKE�
LONG�AND�VERY�OFTEN�YOUjLL� BE�ABLE�TO�
HELP� SOMEONE�OUT�AND�MAYBE�MAKE�
SOME� NEW�FRIENDS�AS�WELL�� TRY�TO� KEEP�
YOUR� LANGUAGE�CLEAN
� A�WIDE� RANGE�OF�
PEOPLE� READ� ##4�MESSAGES�AND�
MANY�WILL� BE�OFFENDED�BY�STRONG�
LANGUAGE�

*$$/�(3�"+$ -
"LWAYS�TRY�AND�EXIT�THE� ##4�
kCLEANLYl 
� DONjT �JU S T�HANG�UP��5HIS�
CAN�SOMETIMES�CAUSE�THE�BOARD�TO�
k HANGl 
� PREVENTING�OTHER�USERS�FROM�
GETTING�THROUGH�� 4OMETIMES� IT� IS�
UNAVOIDABLE�� � IF�YOU� DO� HAVE�TO� HANG�
UP
� TRY�AND�GO� BACK�ON�TO� LEAVE�A�
MESSAGE�FOR�THE�SYSOP�TO� LET�HIM�
KNOW�WHAT�HAPPENED�

0NE�OF�THE�MOST� IMPORTANT�THINGS�
TO� REMEMBER� IS�THAT�THE�SYSOP�OF�A�
##4� USUALLY� RUNS� IT� IN� HIS� SPARE�TIME�
FOR�PLEASURE
� NOT�PROFIT�� )E�DOES� NOT�
HAVE�TO� RUN�THE� SYSTEM��"T�THE�VERY

LEAST�YOU� SHOULD� LEAVE� HIM� A�
MESSAGE�ONCE�YOU� HAVE�BEEN�MADE�
A�FULL� MEMBER
� THANKING�HIM� AND� IF�AT�
ALL� POSSIBLE�MAKING�SOME�
CONSTRUCTIVE�COMMENTS�ABOUT�THE�
BOARD�� .OST�SYSOPS�WILL� RESPOND�
FAVOURABLY� IF�YOU�DO�

*F�AT�ALL� POSSIBLE�TRY�PAGING�THE�
SYSOP�OCCASIONALLY�AND� HAVE�A�CHAT�
WITH� HIM �HER
� THEY�CAN�OFTEN� BE�QUITE�
HELPFUL� AND� ARE�ALWAYS�FRIENDLY�

4O�TO�SUMMARISE�

#M�
n �6PLOAD�NEW�FILES�WHEN�YOU�CAN
n �0FFER�CONSTRUCTIVE�CRITICISM
n �4HOW�YOUR�APPRECIATION�O F�THE

SYSOP
n �3ESPECT�THE�SYSOPjS�WISHES
n �6SE�4MILEYS�ETC
� WHEN� THE

MEANING�O F�A�COMMENT�COULD�
BE�MISUNDERSTOOD

n �5AKE�A�LOOK�AT�THE�MESSAGE�AREAS

#ML�R�
n �%ROP�THE�CARRIER
� EXIT�PROPERLY
n �5RY�TO�CRASH�THE�SYTEM�OT� kHACKl

INTO�AREAS�WHERE�YOU�ARENjT�
WANTED
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4ETTING�UP�MODEM�OPTIONS�FROM�WITHIN�%�A??	�4OME�OF�THE�COMMANDS�MAY�
SEEM� RATHER�COMPLEX
� BUT�NEVER�FEAR
� IF�THEY�RE�NEW�TO�YOU
�� ? ;93 �) :ABB 7DE �
HERE�TO�HELP�YOU�OUT�WITH�A�GUIDE�TO�THOSE�)AYES�COMMANDS�	SEE�PAGE���


' 8$2�".,/ 3(!(+(38
0NE�OF�THE�MOST�USEFUL� FACILITIES

n �1AGE�THE�SYSOP�CONTINUALLY
n �%ELIBERATELY�ANNOY�OTHER�CALLERS

"BOVE� ALL
� IT� IS� IMPORTANT�TO�
REMEMBER�THAT�SYSOPS�ARE�HUMAN�
TOO�

+"3(0/� #645*/(� n� +"3(0/� #645*/(
##4�� �"� #ULLETIN� #OARD� 4YSTEM��"�##4� IS�SIMPLY�AN�ELECTRONIC�NOTICEBOARD��

$ALLERS�TO �THE�SYSTEM� LEAVE�MESSAGES�FOR�OTHER�USERS�TO �SEE
� OR�CAN�
DOWNLOAD�AND�UPLOAD�FILES�FOR�OTHER�PEOPLE�

%OWNLOAD�� �5O�TRANSFER�A�FILE�FROM� A� ##4�TO�YOUR�OWN�COMPUTER�� #OARDS�WILL�
USUALLY� LIM IT�THE� AMOUNT�OF�TIME�YOU�HAVE�TO� SPEND�DOWNLOADING�FILES
�
ALTHOUGH� MANY�BOARDS� REWARD� UPLOADS�WITH� LONGER�DOWNLOAD�TIMES�� &VEN�
IF�TH IS� IS�NOT�THE� CASE
�YOU� SHOULD�TRY�AND�UPLOAD�A�NEW�FILE �EVERY�NOW�AND�
AGAIN
� TO � KEEP�THE�BOARD�FRESH�AND�SHOW�YOUR�APPRECIATION�TO�THE�SYSOP�

)AYES�� �"�STANDARD�FOR�COMMANDS�FOR�MODEMS��"LLOWS�AUTOMATIC�DIALLING
�
ANSWERING�ETC�

.AILBOX�� �5HE� PLACE�WHERE�A� PERSON�S� &LECTRONIC�.AIL� IS� STORED�

.ODEM�� �"�.0%ULATOR�%&.ODULATOR��"�MODEM� IS� USED�TO�TRANSLATE�DIGITAL�
SIGNALS�FROM�YOUR�COMPUTER�TO �AND�FROM�AUDIBLE�SIGNALS�THAT�CAN�BE�
TRANSMITTED�DOWN�A�TELEPHONE� LINE�

5ERMINAL�� �"�SOFTWARE�PACKAGE�WHICH� ALLOWS�YOU�TO�COMMUNICATE�WITH� A�
MODEM�� 'EATURES�VARY�BUT�ALL� INCLUDE�A�TRANSFER�PROTOCOL�O F�SOME�SORT�

5RANSFER�1ROTOCOL�� �"�METHOD� OF�ENSURING�ERROR�FREE�TRANSMISSION�OF�FILES��"�
TRANSFER�PROTOCOL� IS�A�SYSTEM�FOR�CHECKING�AND� ACKNOWLEDGING�SECTIONS�OR�
k PACKETSl� OF�A�FILE
�EACH� PACKET�IS� RE�SENT�UNTIL� IT�ARRIVES� CORRECTLY
�
ENSURING�EACH� PROGRAM�TRANSM ITTED�ARRIVES� IN�GOOD�CONDITION��5HERE�ARE�
MANY�PROTOCOLS�AVAILABLE
�9.ODEM�AND�;.ODEM�BEING�THE�MOST�COMMON�

6PLOAD�� �5O�TRANSFER�A�FILE�FROM�YOUR�OWN�COMPUTER�TO �A� ##4�

AVAILABLE� IN� MODERN� MODEMS� IS�
)AYES�COMPATIBILITY�� .ODEMS�WHICH�
FEATURE�A�)AYES� COMPATIBLE�
COMMAND� SET�ALLOW�AUTOMATIC�
DIALLING
� ANSWERING
� MODE�SELECTION�
AND� ALL� SORTS�OF�OTHER�GOODIES��5HE�
MAJORITY�O F�MODERN� MODEMS�WILL�
FEATURE� )AYES�COMPATIBILITY�BUT�OLDER�
AND�CHEAPER�MODEMS�MAY�NOT�
#EFORE�BUYING�YOUR�MODEM
� IT jS� A�
GOOD� IDEA�TO�CHECK�WHETHER�OR�NOT� IT�
HAS�GOT�)AYES� COMPATIBILITY�� *F�NOT
�
THEN� BE� PREPARED�FOR�A�BIT�MORE�WORK�

)AYES�COMPATIBILITY�IS� NOT�
ESSENTIAL
� HOWEVER�� *T�IS� PERFECTLY�
POSSIBLE� TO� USE�A�MODEM�MANUALLY�
WITH�MOST�COMMS� PACKAGES� ALTHOUGH�
)AYES�COMPATIBLE�MODEMS�ARE�WELL�
WORTH�GETTING� IF�YOU� CAN� AFFORD� THE�
LITTLE�EXTRA�THEY�COST�

' 8$2�".,, -#�2$3
)AYES�COMPATIBLE�MODEMS�WORK�
USING�SERIES�OF�COMMANDS�WHICH� ARE�
TYPED�AT�THE� KEYBOARD� OF�YOUR�
COMPUTER�AND� USED�TO� REMOTELY�DIAL
�
ANSWER�AND�SO�ON�� .OST�
COMMUNICATIONS� PACKAGES� 	/$OMM�
FOR� INSTANCE
�ENABLE�YOU�TO �SET�
INITIALIZATION� AND�DIALLING�STRINGS�
WHICH� CONTAIN�THE� REQUIRED�
COMMANDS�AND� ARE� USED�
AUTOMATICALLY�TO�CONTROL� YOUR�MODEM�

��� � � � � ' 8 5 7 2 2 ' � ���� - ' ) - - ) � 2 � % � 1 % < � 0 � � �
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$OMMAND�MODE� IS� ENTERED� BY�
TYPING�"5�FOLLOWED� BY�A� NUMBER�OF�
OPTIONS
� FOR� INSTANCE� %�TO�DIAL� A�
NUMBER�OR�#�TO�SET�THE�MODE��5HE�"5�
PART�O F�THE�STRING�NEED�ONLY�BE�
ENTERED�ONCE
� SO�TO � SET�THE�MODE�
AND�DIAL� A�COMMAND�STRING�SUCH� AS�
"5#�%����������
� �3&563/��
COULD� BE�USED��5HE�COMMAND�
ENTERED� IS�STORED� IN� A����CHARACTER�
INTERNAL� BUFFER�AND�CAN�BE� REUSED� IF�
REQUIRED� 	SEE�BELOW
�

/OT�ALL� COMMANDS�START�WITH�"5�
THOUGH
� A�FEW�COMMAND� BUFFER�
ORIENTATED�ONE�DO� NOT
� AND�THEY�ARE�
ALSO� LISTED�BELOW�

2.,$�.%�3'$�' 8$2�
".,, -#2� 5 (+ !+$
)AYES� COMMANDS�ARE�A�STANDARD�WAY�
OF�SETTING�UP�YOUR�MODEM�� )ERE� ARE�
SOME�OF�THE�MORE� IMPORTANT�ONES�
AND�WHAT�THEY�DO�

n �"5"��"NSWER�IMMEDIATELY�
5HIS�COMMAND�WILL� CAUSE�THE�MODEM�
TO�TRY�AND� ANSWER�AN� INCOMING�CALL�� *T�
IS� USEFUL� FOR�CONNECTING�TO�ANOTHER�
MODEM�WITHOUT�THE�NEED�FOR�A� ##4�
SYSTEM��5HE�OTHER�PERSON� SIMPLY�
DIALS�YOUR�TELEPHONE�NUMBER
� AND�
WHEN�YOU� HEAR� IT� RINGING�YOU�TYPE�
"5"
� THE�MODEM�WILL� ANSWER�THE�
PHONE�TO�ESTABLISH� THE� LINK�

n �" ���3EPEAT�THE� LAST�COMMAND�
3EPEATS�THE� LAST�COMMAND� STRING�YOU�
SNTERED��5HE�COMMAND�BUFFER� IS�ONLY�
CLEARED�BY�A�NEW�"5�COMMAND�OR�
OSS�OF�POWER�

n �"���%ISPLAY�WHAT�IS�CURRENTLY�
STORED� IN�THE�COMMAND�BUFFER�
5HE�COMMAND� BUFFER� IS� NOT�CLEARED�
SO�" ��CAN�STILL� BE�USED�

n �"5#N�	EG��"5#�
��4ET�THE�MODE�
5HIS� COMMAND� IS� USED�TO�DETERMINE�
�HE� SPEED� OF�OPERATION� OF�THE�MODEM�
AND�WHETHER�THE�MODEM� IS�
�RIGINATING�CALLS�OR�ANSWERING�THEM��
5HE�EXACT�NUMBERS�AVAILABLE�WILL�VARY�
+EPENDING�ON�THE�SPEED�OF�YOUR�
NODEM� BUT�THE�MOST�COMMON� ONES�
SHOWN� IN�FIGURE���OPPOSITE�

F �"5$N�	EG��"5$0
��$ARRIER�ON�OFF�
�HIS�COMMAND�CONTROLS�THE� STATUS�OF�
HE� CARRIER�SIGNAL�� *SSUING�THE�
LOMMAND�"5$0�WILL� TURN� THE�CARRIER�
IFF�� TH IS �WILL� HAVE�THE� RESULT�OF�
LANGING�UP�DURING�A�CALL�� )AVING�DONE�
HIS�THOUGH
� THE� CARRIER�WILL� NOT�TURN�
IN�AGAIN�UNTIL� A�"5$��	CARRIER�ON
�OR�
=+�� 	RESET
�COMMAND� IS� ISSUED�

5HE�"5$��COMMAND�TURNS�
LUTOMATIC�CARRIER�CONTROL� ON
� IT�ALSO�
URNS�THE�CARRIER�ON� IMMEDIATELY�� *T� IS�
IEST�TO� TURN� THE� CARRIER�OFF�USING�THE�
ANG�UP�COMMAND� 	"5)
��5HE�DEFAULT�
OR�TH IS�OPTION� IS�CARRIER�ON�

g�"5�$N�	EG�"5�$�
��$ARRIER�
ETECT� LINE�MODE�
FLTH �TH IS �OPTION�SET�TO ��� 	THE�DEFAULT


THE�CARRIER�DETECT� LINE� INDICATES�THE�
PRESENCE�OR�ABSENCE�OF�THE�CARRIER
�
OTHERWISE�THE� LINE� IS� PERMANENTLY�
ACTIVE�

n �"5%�	EG��"5%����������
��%IAL�
1UTS�THE�MODEM� INTO�ORIGINATE�MODE�
AND�BEGINS�TO�DIAL�� 5HERE�ARE� SEVERAL�
OPTIONS�AVAILABLE�WITHIN�THE�DIAL�
STRING�WHICH�EFFECT� ITS�OPERATION
� SEE�
%*"--*/(�

n �"5�%N�	EG��"5�%�
��%ATA�
TERMINAL� READY�LINE�MODE�
$ONTROLS�THE�OPERATION� OF�THE�%53�
LINE
�WITH� THE�FOLLOWING�OPTIONS�
n� N���.ODEM� IGNORES� %53� LINE
n� N � L�.ODEM�ENTERS� COMMAND�STATE�
WHEN�%53� LINE�GOES�FROM�ON�TO�OFF

n� N���.ODEM� HANGS�UP� LINE�AND�
ENTERS�COMMAND�STATE�WHEN�THE� %53�
LINE�GOES�OFF
n� N���.ODEM� RESETS�COMPLETELY�
WHEN�THE� %53�GOES�OFF

5HE�DEFAULT�MODE� IS���

n �"5&N�	EG��"5&N
��$OMMAND�
ECHO�ON�OR�OFF�
"5&0�DISABLES�COMMAND�ECHOING
�
WHEREAS�"5&��TURNS� IT�ON��8ITH�
COMMAND�ECHOING�ANY�COMMANDS�
ENTERED�WILL� BE� �ECHOED�� BACK�TO�THE�
TERMINAL�

n �"5)N�	EG��"5)0
��%IRECTLY�
CONTROLS�THE� RELAY�USED�BY�THE�
MODEM�TO�SEIZE�AND�DROP�THE� LINE�

"5)0�	OR�JU S T�"5)
� IS�USED�TO� HANG�
UP�THE�MODEM� AT�THE�END�OF�A�CALL�

n �"5*N�	EG��"5*�
��3ETURNS�SELECTED�
PRODUCT�OR�SETUP�INFORMATION�
'OR� INSTANCE�"5*��WILL� RETURN�DETAILS�
OF�THE� CURRENT�SETTINGS�OF�THE�MODEM


IT�S �MODE
� THE�NUMBER�OF�STOP�BITS�
ETC�

n �"5.N�	EG��"5.�
��$ONTROLS�THE�
AUDIO�MONITOR�
5HE�ACTION�DEPENDS�ON�THE�VALUE�OF�
N�� *F�N� IS� �
� THE�SPEAKER� IS� ALWAYS

TURNED�OFF�� IF�IT� IS� ONE
� THE�SPEAKER� IS�
TURNED�ON� UNTIL� THE�CARRIER� IS�
DETECTED
� ALLOWING�YOU�TO � LISTEN� TO�
THE�CALL� BEING�MADE�� *F�A�VALUE�OF�
THREE� IS� USED�THE�SPEAKER� IS� ALWAYS�
ON�

n �"50��(O�ON�LINE�
6SED�TO� RETURN� TO �A� LINE�HAVING� LEFT� IT�
WITH� A�VALID�ESCAPE�SEQUENCE�	SEE�
BELOW


n �"51��4ETS�THE�MODEM� INTO�1ULSE�
DIALLING�MODE�

n �"52N�	EG�"520
��%ETERMINES�
WHETHER�RESULT�CODE�SHOULD� BE�SENT�
OR�NOT
� IF�N� IS���THEY�WILL� BE�

n �"54R �	EG�"54� 
��3ETURNS�THE�
VALUE�CONTAINED� IN�ONE�OF�THE�
MODEMS�REGISTERS�
5HE� REGISTERS�AVAILABLE�WILL� DEPEND�
ON�YOUR�MODEM� BUT�SOME�EXAMPLES�
ARE� SHOWN� IN� 3&(*45&34�

n �"54R�N�	EG��"54�����
��4ETS�THE�
VALUE�OF�THE�SPECIFIED�REGISTER�	R
� TO�
N


n �"55��4ETS�THE�MODEM� INTO�TONE�
DIALLING�MODE�

n �"5�5N�	EG��"5�5�
��1ERFORMS�A�
SELF�TEST�
"FTER�RUNNING�THIS� TES T�THE�NUMBER�OF�
ERRORS�FOUND�WILL� BE� RETURNED�� 7ALUES�
LESS�THAN� ���ARE�0,�

n �"57N�	EG��"57�
��4ETS� RESULT�
CODES�	SEE�BELOW
� TO�EITHER�VERBOSE�
	N� L
�WHERE�RESULT�CODES�ARE�
RETURNED�USING�WORDS
� OR�TERSE�	N��
�
WHICH�USES�DIGITS�

n �"59N�	EG��"59�
��$ONTROLS�THE�
RESULT�CODE�SET�USED�
&ITHER�BASIC�	N��

� &XTENDED� 	N� L
 � OR�
����&XTENDED� 	N��


n �"5;��5ERMINATES�ANY�LINK�WITH�
ANOTHER�MODEM�AND� RESETS�ALL�
PARAMETERS�TO�THEIR�DEFAULT�VALUES�

$2" /$�2$04$-"$2
&SCAPE�SEQUENCES� ARE� USED�TO� FORCE�
THE�MODEM� FROM� ON�LINE�MODEM�TO�
COMMAND�MODE��"N�ESCAPE�
SEQUENCE� IS�MADE� UP�OF�THREE�
ESCAPE�CHARACTERS�WHICH� ARE� USUALLY�
k� l� ALTHOUGH�TH IS�CAN� BE�CHANGED�
	SEE� REGISTER�4�
�

8HEN� AN�ESCAPE�SEQUENCE� IS�
USED
� IT�MUST�BE�PRECEDED�AND�
FOLLOWED�BY�A�GUARD�TIME�DURING�
WHICH� NO�CHARACTERS�MUST�BE�
TRANSMITTED��5HE� LENGTH� OF�THE�GUARD�
TIME� IS�DETERMINED� BY�THE�VALUE� IN�
4���

"FTER�AN�ESCAPE�SEQUENCE� HAS�
BEEN� USED�TO�ENTER�COMMAND�MODE�
THE�"50�COMMAND�CAN� BE� USED�TO�
RETURN� ON�LINE�

CONTINUED�ON�I:@>���

'*(63&����3&46-5�$0%&4
#"4*$�4&5�	"570

/UMERIC� "4$** .EANING

�� �0, $OMMAND�COMPLETED� SUCCESSFULLY
�� $0//&$5 $ARRIER�DETECTED
�� 3*/( 3INGING�SIGNAL� DETECTED� 	INCOMING�CALL

�� /0�$"33*&3 $ARRIER�HAS�BEEN� LOST
�� &3303 *NCORRECT�COMMAND�ENTERED

&95&/%&%�4&5�	"57�

"S� ABOVE� PLUS
�� $0//&$5����� �����BAUD�CONNECTION�MADE
�� $0//&$5���� ����BAUD�CONNECTION� MADE
��� $0//&$5����� �����BAUD�CONNECTION�MADE

����&95&/%&%�4&5�	"57�

"S� ABOVE�PLUS
��� $0//&$5����� ���BAUD� RECEIVE
� �����BAUD

TRANSM IT�CONNECTION
��� $0//&$5����� �����BAUD� RECEIVE
� ���BAUD

TRANSM IT�CONNECTION

/OTE�
/O�MATTER�WHICH�SET�OF�CODES�ARE�USED
�A�����BAUD�CONNECTION�WILL�ALWAYS
BE� REPORTED�USING�$0//&$5�

'*(63&����.0%&.�41&&%4�"/%�.0%&4�	"5#N�COMMAND

5HE�EXAMPLE�SETTINGS�SHOWN� BELOW�ARE�FOR�A������BAUD�MODEM�SUPPORTING�
7��
�7��
�7���AND�7��BIS�

N�� � 7���ALT�# �����BAUD� 'ULL� DUPLEX 0RIGINATE
� 7�� ����BAUD� 'ULL� DUPLEX 0RIGINATE
� 7���A LT�# ����BAUD� 'ULL� DUPLEX 0RIGINATE
� 7�� ���� �BAUD� 'ULL� DUPLEX 0RIGINATE
� 7��BIS �����BAUD� 'ULL� DUPLEX 0RIGINATE
� 7���MODE�� �����BAUD� )ALF�DUPLEX )OST
�� 7���A LT�# �����BAUD� 'ULL� DUPLEX "NSWER
�� 7�� ����BAUD� 'ULL� DUPLEX "NSWER
�� 7���A LT�# ����BAUD� 'ULL� DUPLEX "NSWER
�� 7�� �����BAUD� 'ULL� DUPLEX "NSWER
�� 7��BIS �����BAUD� 'ULL� DUPLEX "NSWER
�� 7���MODE�� �����BAUD� )ALF�DUPLEX 5ERMINAL

".*("�4)011&3�0�*446&� ���0�.":� ����� 2 G
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CONTINUED�FROM�PAGE���

1$24+3�".#$2
)AYES�MODEMS� RETURN� A�SERIES�OF�
k RESULT�CODESl�WHICH� HELP�YOU� AND�
YOUR�SOFTWARE�DETERMINE�WHAT� IS�
HAPPENING��5HERE�ARE�THREE�SETS
�
#"4*$
� &95&/%&%�AND� �����
&95&/%&%�AND�THE� RESULT�CODES�FOR�
THESE� ARE�SHOWN� IN� FIGURE��� ON� THE�
PREVIOUS� PAGE��8HICH� SET�OF�RESULT�
CODES�TO �BE� USED� IS�DETERMINED�
USING�THE�"57�COMMAND�

#4/+$7�,.#$2
5HERE� ARE�THREE�TYPES�OF� k%61-&9�
�
COMMUNICATIONS�MODES�WHICH�
MODEMS�CAN�OPERATE� IN�� 'ULL�%UPLEX�
MEANS�THAT�TRANSMISSION�OF�DATA�CAN�
TAKE� PLACE� IN� BOTH�DIRECTIONS�
SIMULTANEOUSLY�� *N�"SYMMETRIC�
%UPLEX�MODE
� ONLY�ONE�DEVICE�CAN�
TRANSM IT�AT�FULL� SPEED� AT�ANY�ONE�
TIME
� BUT�THE�OTHER�CAN�TRANSM IT�AT�A�
MUCH� LOWER�SPEED� 	SUCH� AS�7��
�
���� �� � �BAUD
�� 'INALLY
� IN�)ALF�
%UPLEX�ONLY�ONE�DEVICE�CAN� TRANSMIT�
AT�A�TIME�

/1$"(2(.-�#( ++(-&
%IALLING� IS� PERFORMED� USING�THE�"5%�
COMMAND�FOLLOWED� BY�THE�NUMBER�
YOU�WISH�TO�DIAL�� 5HERE�ARE�ALSO�
SEVERAL� OTHER�OPTIONS�WHICH� ALLOW�YOU�
TO� CONTROL� THE�DIALLING�MORE� PRECISELY�

n �3�� �3EVERSE�MODE
5HIS�OPTION� IS�USED�TO�ALLOW�A�MODEM�
TO�AUTODIAL� AN� ORIGINATING�MODEM�� *TS�
MAIN� USE� IS�FOR�CONNECTING�TO�
MODEMS�WHICH� DO� NOT�HAVE� AN� AUTO�
ANSWER�MODE�

n �1
5�� �1ULSE���TONE�DIALLING�MODE
$ONTROLS� THE�TYPE�OF�DIALLING�TO�BE�
USED
�WHICH�ONE�SHOULD� BE�USED�
DEPENDS�ON�THE�TYPE�OF�TELEPHONE�
EXCHANGE�YOU� HAVE�

n �8�� �8AIT�FOR�SEONDARY�PROCEED
5HIS� IS�USED� MAINLY�FOR� PRIVATE�
EXCHANGE�AND�WAITS�FOR�A� PROCEED�
TONE�� 'OR�EXAMPLE
� IF �A���MUST�BE�
DIALLED� TO�GET�AN�EXTERNAL� LINE
� THE�
DIAL� STRING�WOULD� BE�
"5%�8������������5HIS�WOULD�DIAL�
THE��
�WAIT�FOR�THE� PROCEED�TONE�AND�
THEN� CONTINUE�DIALLING�

n 
 �� �1AUSE
"�COMMA� IN� A�DIAL� STRING� INSERTS� A�
DELAY�OF�N� SECONDS�WHERE�N� IS�
OBTAINED� FROM� REGISTER�4�� 	SEE�
3&(*45&34
��5HE�FIRS T�COMMA�AFTER�A�
DIGIT�WILL� HAVE�A�MINIMUM� DELAY�OF���
SECONDS�AND�CAN� BE� USED� INSTEAD�OF�
THE�8�OPTION� TO �ALLOW�FOR�CONNECTION�
TO�AN� OUTSIDE� LINE
� OR�.ERCURY�
EXCHANGE�

n ���� �3ETURN�TO�COMMAND�STATE
1LACED� AT�THE�END�OF�A�DIAL� STRING� IT�
CAUSES�THE�MODEM�TO� RETURN� TO�
COMMAND�STATE�AFTER�THE�NUMBER�HAS�
BEEN�DIALLED�

3 ' $ � $ - # � 9 . - $

�
ROM�TIME�TO�TIME
� *� PLAN�
TO�VISIT�A�FEW�##4S�TO�
GIVE�YOU�A�BETTER�IDEA�OF�
WHAT�IS�AVAILABLE��5HIS�

MONTH� IT �S �THE�TURN�OF�THE�&ND�;ONE�
*�FIRST�ENCOUNTERED�5HE�&ND�;ONE�
WHEN� *�WAS�SETTING�UP�MY�OWN�##4�
AND�THE�SYSOP
�"DAM
� PROVED�TO�BE�
EXTREMELY�FRIENDLY�AND�
KNOWLEDGEABLE��4INCE�THEN�THE�
BOARD�HAS�GONE�FROM�STRENGTH�TO �
STRENGTH�AND�CURRENTLY�BOASTS�A�
���(B�HARD�DRIVE�AND� LOADS�OF�FILES�
TO�GO�ON� IT�� *jM�HAPPY�TO�SAY
� THAT�
DESPITE�THIS� INCREASE�IN�SIZE
� HEjS�
STILL�AS�HELPFUL�AND�FRIENDLY�AS�EVER�

5HE�BOARD� IS� NOT�EXCLUSIVELY�
DEVOTED�TO�THE�"MIGA
� IT�ALSO
COVERS�1$
�"RCHIMEDES�AND�OTHER�MACHINES�� #UT�AROUND�
HALF�THE�CALLERS�ARE�"MIGA�OWNERS�AND�THERE� IS� AN�
IMPRESSIVE�ARRAY�OF�PUBLIC�DOMAIN�"MIGA� SOFTWARE�
AVAILABLE� FOR�DOWNLOAD�� 6NFORTUNATELY�"MIGA�OWNERS�
ARE�SHIRKING�THEIR�DUTY�SOME�WHAT�ANDNOT�UPLOADING�AS�
MUCH� SOFTWARE�AS�"DAM�WOULD� LIKE�� *�M�SURE�TH IS�WILL�
CHANGE� IN�THE�FUTURE�THOUGH�
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660>8,46�"0==,20=�
$9<A?�84.,>498=
��"� �98:?>0<=� ,8/� $98:,>4-60=�
���� %<92<,7482�
) � &0894<��..0==� '?::9<>�
�4808,
(*
',>0664>0� �4=.?==498�
(064B� $97?840,>498=� %,.5,20�
'�'
'��� �460=� �819�
�'(� #9/08=�
'01� ',60
",8�>0/�
�98:?>0<� =0.?<4>C�
�0=5� >9:� :?-64=3482�
%964.0� ;?0=>498=�
�8>0<8,>498,6� &0.4:0=�
%,=.,6� :<92<,770<=

(OING�ON�LINE�� �WHEN�YOU�DIAL�&ND�;ONE�FROM�WITHIN�
%� A? ? �� 	� 
 � � �THE�ABOVE� INFORMATION�APPEARS

'$1$�%(#.
"S�WITH�ALL� GOOD�BOARDS�5HE�&ND�;ONE� IS� PART�O F�'IDONET� I�
AND�FEATURES� THE�USUAL� ECHOMAIL� AREAS
� INCLUDING�SOME�
OF�THE�MORE�OBSCURE� AREAS�SUCH� AS�1OLICE�2UESTIONS�AND�
*NTERNATIONAL� 3ECIPES
� SO�WHETHER�YOU�RE� PLANNING�ON

JOINING�UP�WITH� THE�FORCES�OR�
EVEN�AN�EVENING�TO � IMPRESS�A�
SPECIAL� PERSON
� YOU� KNOW�
WHERE�TO� LOOK�!9.,6� 16>442,� �3,>�

!9.,6� 16<.3480/0=� �3,>�
'0.?<4>C� ��,>.3/92� "0==,20� �<0,�
�?<9:0,8� �>,42,� �4.<9.98:?>0<� ��
&9/08=
�?660>48� �9,</� �/@0<>=
��'$*40A� 3?6>4>,=50<
�,</� �4=5� %<9-608=
�.9<8� 14<.3480/0=� �4.<9.98:?>0<
�9<8=� �06:6480
*4<?=� �0A=
�4=.?==498
�<4@482
"9<48=
&0.4:0=� ,8/� .995482� >4:=
�4�9/07� )=0<=
�?<9:0,8� 1460=� 4819
�,</A,<0� �8>0<0=>
!,A� <06,>0/� 340<9� .3,>
%?-64.� �98,4<=� '91>A,<0

.-$�.%�3'$�& -&
5HE� &ND�;ONE�ALSO�OPERATES�
AN�ENTIRELY�VOLUNTARY�
MEMBERSHIP�SCHEME�� 1AID�UP�
MEMBERS�ARE�GIVEN�UNLIMITED�
TIME�ON�LINE�AND�UNLIMITED�
DOWNTOADS��.EMBERS�CAN�
ALSO�OBTAIN�ANY�SOFTWARE�ON�
THE�BOARD�BY�SENDING�A�DISK�
TO �"DAM
� HE�WILL� COPY�THE�
SOFTWARE�AND� RETURN�THE�DISK�
FREE�OF�CHARGE�� "LL� THIS�FOR�JUS T�
O���A�YEAR�

"LL�MANNER�OF�FILES�ARE�TO�BE�FOUND�WHEN�YOU�DIAL�&ND�;ONE�FROM�WITHIN�%�A? ?

"�GRAPH�SHOWING�THE�DAILY�USAGE�OF�THE�##4
�OBVIOUSLY��AM� IS�THE�BEST�TIME�TO �
CALL�� �kTHE�EARLY�BIRD�CATCHES�THE�WORMl 
�AS�THEY�SAY

(-3.�3'$�*(338
5HE�MONEY�FROM�THE�

MEMBERSHIP�GOES�TOWARDS�
IMPROVING�THE�BOARD
� FOR�INSTANCE�
BUYING�A�NEW�HARD�DRIVE�AND� IN�
PARTICULAR�TOWARDS�GETTING�A�NEW�
LINE�� �SO
� YOU�CAN� BE�SURE�THAT� IT�S �
ALL� IN� A�GOOD�CAUSE�� 0NE�THING�YOU�LL�
NOTICE�ABOUT�THE�BOARD� IS�TRHAT� I T jS�
VERY�BUSY�� *T�CAN�OFTEN�TAKE�A�WHILE�
TO �GET�THROUGH�BUT�THERE�ARE�QUIET�
PERIODS
� �AM�BEING�THE�QUIETEST�

&(5$�(3� �&.
4O� IF�YOU� HAVENjT �ALREADY
�WHY�NOT�
TRY�GIVING�5HE�&ND�;ONE�A�RING�AND�
TAKE�A� LOOK�AT�ONE�OF�THE�MOST�
EXCITING�BOARDS�AROUND�AT�THE�
MOMENT��5HE�&ND�;ONE�CAN� BE�
FOUND�ON� ������������� -EAVE�ME�
A�MESSAGE� IF�YOU�DO
� AND�DONjT �
FORGET�TO �MENTION��?;93� ):ABB7D�
WHEN�YOU� REGISTER�

".*("�4)011&3�n �*446&� ��� n �.":� ����
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)AYES�COMPATIBLE�MODEMS�CONTAIN� A�
RANGE�OF�REGISTERS�WHICH� ARE� USED�TO�
STORE�VARIOUS�VALUES� USED�TO� CONTROL�
THE�MODEM�� )ERE�ARE�A� FEW�OF�THE�
MORE� USEFUL� ONES�

d �40� "UTOANSWER�O FF�ON �
	/UMBER�OF� RINGS

5HIS� REGISTER�CONTAINS�THE� NUMBER�OF�
RINGS�WHICH� ARE�ALLOWED� BEFORE� THE�
MODEM� ANSWERS� THE� PHONE��"�VALUE�
OF���MEANS�THAT�THE�MODEM�WILL�
NEVER�ANSWER�THE� PHONE�

d�4 * � *NCOMING�RING�COUNT
6SED� INTERNALLY�TO� COUNT�THE� NUMBER�
OF�INCOMING�RINGS�

n �4�� "4$**� VALUE�OF�ESCAPE�CODE
5HE�"4$**�VALUE�OF�THE�CHARACTER�
WHICH� IS� TO� BE�USED� AS�AN� ESCAPE�
CHARACTER
� USUALLY���� 	�
�

n �4�� 6SER�DEFINED
5HIS� REGISTER�CAN� BE� USED�FOR�
ANYTHING�THE�USER�WANTS
� ALTHOUGH�
NOT� PARTICULARLY�USEFUL� FOR�MOST�
PEOPLE� THERE�ARE�TIMES�WHEN� IT�COULD�
BE� USED�TO� TEMPORARILY�STORE�
INFORMATION�

n �4�� 8 AIT�TIME
5HE�TIME� 	IN� SECONDS
� THAT�THE�
MODEM�WILL� WAIT� BETWEEN�THE�END�OF�
A�DIAL� COMMAND�OR�AN� AUTO�ANSWER�
BEFORE� IT�WILL� GIVE�UP�AND� RETURN� TO�
COMMAND�MODE�

n �4�� 1AUSE�TIME
5HE� LENGTH� OF�TIME� IN� SECONDS�THAT�A�
PAUSE� IN� A�DIAL� STRING�WILL�WAIT�FOR�

n �4���&SCAPE�CODE�GUARD� TIME
5HE�TIME�THAT�MUST�BE� LEFT�CLEAR�
BEFORE� AND� AFTER�AN�ESCAPE�
SEQUENCE�BEFORE� THE� SYSTEM�GOES�
INTO� COMMAND�MODE�

5HERE�ARE�MANY�MORE� REGISTERS� IN� THE�
MAJORITY�O F�MODEMS
� BUT�MOST�WILL�
NOT�BE� USED�DURING�NORMAL� USE�

2 5$�,.-$8�3'$�
,$1"418�6 8
5HE�BIGGEST�BANE�OF�ANY�COMMS�
FAN �S� LIFE� IS�THE�TELEPHONE� BILL�
INCURRED� IN�THE� PURSUIT�O F�THAT�ELUSIVE�
FILE��5HERE�ARE�WAYS�OF�CUTTING�COSTS��
"�FASTER�MODEM� IS� THE�MOST�OBVIOUS�
CHOICE
� THE� FASTER�THE�MODEM�THE�
LESS�TIME�SPENT�DOWNLOADING�FILES�
AND�THE� LESS� IT�ALL� COSTS�

5HE�OTHER�OBVIOUS�WAY�OF�CUTTING�
BILLS� IS�TO �ESCAPE�THE� CLUTCHES�OF�#5��
$URRENTLY�THE�ONLY�WAY�TO�DO�TH IS� IS�TO�
CHANGE�TO�.ERCURY�$OMMUNICATIONS�
AND�TH IS� ISN �T�ANYWHERE� NEAR�AS�
DIFFICULT� AS� IT�MIGHT�SOUND� AT�FIRST�

3'$�4/�2(#$��
	
'IRST�OFF
� LE TjS�DISPERSE�SOME�MYTHS��
.ERCURY�DO� NOT�HAVE�THEIR�OWN� LINES
�
THEY� LEASE�#5� LINES�� 5HIS�MEANS�THAT

ONCE�YOU� HAVE�A�.ERCURY�ACCOUNT�YOU�
CAN� CALL� ALMOST�ANYWHERE� THAT�YOU�
CAN�WITH� NORMAL� #5�EQUIPMENT�� *� SAY�
ALMOST�BECAUSE�THERE�ARE� SOME�CALLS�
YOU� CANjT �MAKE
� IN� PARTICULAR� LOCAL�
CALLS� IN� SOME� PLACES�

/O�SPECIAL� EQUIPMENT� IS� NEEDED�
TO� USE�A�.ERCURY� LINE�� *T� IS� POSSIBLE�
TO� PURCHASE�A�SPECIAL� .ERCURY�PHONE�
WHICH� INCLUDES�A�MAGIC�BLUE�.ERCURY�
BUTTON� ALTHOUGH�TH IS� IS� BY�NO�MEANS�
ESSENTIAL� � �WE�LL� BE�TELLING�YOU� HOW�TO�
GET�AROUND�TH IS� LATER�

"LL� THA T� IS� REQUIRED�TO � USE�
.ERCURY� IS� A�.ERCURY�1*/� NUMBER�
0NE�OF�THESE�WILL� COST�YOU�JUS T� UNDER�
_�� A�YEAR�� "�.ERCURY�1*/� NUMBER� IS� A�
UNIQUE�TEN�DIGIT� NUMBER�WHICH�
IDENTIFIES�ANY�CALLS�YOU� MAKE��5HIS�
MEANS�THAT�YOU� CAN� USE� IT�ANYWHERE�
WITH� ANY�PHONE�AND�THE�CALLS�WILL� BE�
BILLED�TO�YOU�

6SING�YOUR�1*/� NUMBER�COULDN�T�
BE�EASIER
� SIMPLY�PRESS�THE�.ERCURY�
BUTTON�ON� A� PHONE� AND�THEN�DIAL� YOUR�
1*/� NUMBER�AND�THEN� THE�TELEPHONE�
NUMBER�YOU�WISH�TO�CALL�� 5HAT�CALL�WILL�
THE� BE� ROUTED�VIA�.ERCURY�TAKING�
ADVANTAGE�OF�THEIR�CHEAPER�RATES�
	ROUGHLY�����CHEAPER�THAN� #5
��
.ERCURY�ALSO� USE�ONE�SECOND�BILLING�
AS�OPPOSED�TO� #5jS� 6NIT
�WHICH�
MAKES�THINGS�EVEN�CHEAPER�

5HE�OTHER�MAJOR�ADVANTAGE�OF�
.ERCURY� IS�THE�OPTION� OF�MONTHLY


FULLY� ITEMISED� BILLS
� AT�NO�EXTRA�COST��
5HIS�WILL� ALLOW�YOU�TO� KEEP�TRACK�OF�
YOUR�CALLS�MUCH� MORE�EASILY�

3'$�#.6-�2(#$��
�
0F�COURSE�THERE� HAS� TO�BE�
DISADVANTAGES�� 'IRSTLY
� NOT�ALL�
EXCHANGES�CAN�OFFER�THE�.ERCURY�
SERVICE�ALTHOUGH�THE�MAJORITY�CAN�AND�
THE� LIS T� IS�GETTING� LONGER�BY�THE�DAY�

4ECONDLY
� YOU� STILL� HAVE�TO� PAY�THE�#5�
LINE� RENTAL� BUT�FOR�PEOPLE�WHO�MAKE�
REGULAR� LONG�DISTANCE�CALLS�THE�
SAVINGS�ARE�STILL� CONSIDERABLE�

5HE�THIRD�DISADVANTAGE� IS� THE� USE�
OF�THE� .ERCURY�BUTTON� AND� 1*/�
NUMBER��8HEN� USING�A�MODEM� IT� IS� A�
REAL� PAIN� TO� HAVE�TO �PRESS�THE� BLUE�
BUTTON
� ENTER�YOUR�1*/� AND�THEN� SET�
THE�MODEM�DIALLING�� "T�FIRS T�SIGHT� IT�
WOULD� SEEM� THERE� IS� NO�WAY�AROUND�
THIS
� BUT�"MIGA�4HOPPER�IS� HERE� TO�
HELP�

,$1"418�#( ++(-&�3'$�
$ 28�6 8
8HEN�YOU� PRESS�THE� BLUE� BUTTON� ON� A�
.ERCURY�TELEPHONE�ALL� IT�DOES� IS� DIAL�
�����5HIS� TELLS� THE�EXCHANGE�THAT�YOU�
WISH�TO�GO�VIA�.ERCURY��"FTER�A� SHORT�
TIME�A� TONE�WILL� BE� HEARD� AND� YOU�
THEN�DIAL� YOUR�1*/�� 5HEN�YOU�DIAL� THE�
TELEPHONE� NUMBER�AS� NORMAL�

4O
� TO�AVOID� THE� NEED� FOR�A� BLUE�
BUTTON� SIMPLY�DIAL� ���
�WAIT
� THEN�
DIAL� YOUR�1*/�� 0BVIOUSLY�THIS�MAKES�
USING�.ERCURY�WITH� A�MODEM� MUCH�
EASIER
� PARTICULARLY�AS�YOU� CAN� USE�
COMMAS�TO� ADD�DELAYS�� +UST�SET�UP�A�
DIAL� STRING�SUCH� AS
"5%���
����������
�����������
AND� AWAY�YOU�GO�

.OST�COMMS� PACKAGES�WILL� ALLOW�
YOU�TO� SET�UP�A�DIALLING�PREFIX�WHICH�
IS�DIALLED�EVERY�TIME�YOU� RING�A�
NUMBER�� 1ROGRAMMING�TH IS�WITH�YOUR�
����AND�YOUR�.ERCURY�1*/�WOULD�
ENSURE�THAT�ALL� YOUR�CALLS�GO�VIA�
.ERCURY�

"LL� THAT� REMAINS� IS�TO�MENTION�
THAT� *� DON �T�WORK�FOR�.ERCURY�AND�
HAVE� NO�FINANCIAL� INTEREST� IN� THE�
COMPANY
� *�JU S T�ENJOY�SAVING�MONEY��
.ERCURY�CAN� BE� CONTACTED� ON������
��� ������"ND� IF�ANYONE�WISHES�TO�TRY�
OUT�.ERCURY�FOR�FREE�MY�1*/� NUMBER�
IS ����� � /0�$"33*&3

&.(-&�5(2(3(-&
5HERE� ARE� AN� ENORMOUS� RANGE�OF�
##4S�OUT�THERE
� AND�OCCASIONALLY�YOU�
NEED� A�GUIDE�� "LTHOUGH� *�WON�T�BE�
COVERING�A� SPECIFIC�BOARD� EACH�
MONTH
� *� DO� INTEND�TO�OCCASIONALLY�
VISIT�A�BOARD�WHICH� REALLY�STANDS�OUT��
5HE� &ND�;ONE� IS�ONE�OF�THOSE�
BOARDS�� "LL� THE�GEN� ON�THE� &ND�;ONE�
CAN� BE�FOUND�ON� PAGE���
� IF�YOU�
HAVEN�T�ALREADY�READ� IT
� THAT� IS�

-$73�,.-3'
/EXT�MONTH� *j LL� BE� TAKING�A� LOOK�AT�
AUTOMATING�YOUR�COMMS�WORK�USING�
THE� SCRIPTING�FACILITIES�OF�/$OMM
� A�
LIGHT� HEARTED� LOOK�AT�THE� RANGE�OF�
MODEM� USERS�YOUjRE� LIKELY�TO� FIND�
HAUNTING�THE� ##4S�AND�FOR�
BEGINNERS
� HOW�TO�GET�THE�MOST�OUT�
OF�YOUR�COMMS� PACKAGE�� 4EE�YOU�
THEN�� $ %
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.ODERN�MODEMS�USUALLY�HAVE�A�BEWILDERING�ARRAY�OF�LIGH TS�ALONG�THE�FRON T�
PANEL�WHICH�FLASH�ON�AND�OFF�A T�SEEMINGLY�RANDOM� INTERVALS��/OT�WANTING�TO �
LEAVE�YOU�BEWILDERED
�W E jVE�COME�UP�W ITH�A�GUIDE�TO �ALL�THOSE� LIGHTS�

%53�� �%ATA�5ERMINAL� 3EADY�� 5HIS� LIGHT� IS� LIT�WHEN�THE�TERMINAL� TO�WHICH�THE�
MODEM� IS�ATTACHED� IS� READY�TO�SEND�OR�RECEIVE�DATA��5HE� %53� IS� USUALLY�TAKEN�
HIGH�AT�THE�START�O F�THE� SESSION�AND� REMAINS� SO� UNTIL� THE�END� OF�THE�CALL�

354�� �3EQUEST�5O�4END��8HEN�TH IS� IS� HIGH�	LIT
�THE�COMPUTER�IS� SIGNALLING�TO�THE�
MODEM�THA T� IT�CAN�ACCEPT�ANOTHER�CHARACTER�

$54�� �$LEAR�5O�4END��5HE�MODEM�USES�TH IS� LINE�TO �TELL� THE�COMPUTER�THAT� IT�IS�
READY�TO�RECEIVE�ANOTHER�CHARACTER��8HEN�THE�MODEM� IS� READY
� THE� LINE�GOES�
HIGH�AND�THE� -&%� LIGHTS��5HE�$54�LINE� IS�USED� TO�FACILITATE� k HARDWARE�
HANDSHAKINGl� TO� PREVENT�MISSED�CHARACTERS
� AND� IS�ESPECIALLY� IMPORTANT�ON� FAST�
	������ BAUD
�MODEMS�

%$%�� �%ATA�$ARRIER�%ETECT��5HIS� -&%�IS� LIT�WHEN�THE�MODEM�DETECTS�A�CARRIER
�
WHICH� SIGNALS�THAT�A� CONNECTION�HAS� BEEN�MADE�� *T�STAYS�ON� UNTIL� THE�CONNECTION�
IS�BROKEN�

59%�� �5RANSMITTED�%ATA��5HIS�-&%�FLASHES�ONCE� FOR�EVERY�CHARACTER�TRANSMITTED
�
INCLUDING�CHARACTERS� TYPED�WHILE� IN� COMMAND�MODE�

39%�� �3ECEIVED� %ATA�� 'LASHES� BRIEFLY�EVERY�TIME�A�CHARACTER�IS� RECEIVED�FROM�THE�
REMOTE�COMPUTER�

0-�� �0N�LINE�� 5HIS� LIGHT�SHOWS�WHEN�THE�MODEM� IS� USING�THE�TELEPHONE� LINE�

""�� �"UTO�"NSWER�� -IGHTS�WHEN� THE�MODEM� IS� IN� AUTO�ANSWER�MODE�� 4URPRISINGLY�
TH IS� IS�ONLY�FOUND�ON�MODEMS�WHICH�HAVE�THE�ABILITY�TO�ENTER�AUTO�ANSWER�MODE�

108&3�� �&RRM
� YES�WELL�

0H� YES
� DO� REMEMBER�TH A T�NOT�ALL� OF�THE�ABOVE� LIGH TS�W ILL�BE�SHOWN
� SOME�OLDER�
MODEMS�GET�AWAY�W ITH �A�TO T� LESS�

'�/ �) 2.�Y �'�/ �) 2.�Y � '�/ �) 2.
(URU����	���� �������
�HAS�UNDERGONE�ANOTHER�UPHEAVAL�SINCE�WE� LAST�
MENTIONED�THE�BOARD��5HE�FA ITH FUL�"MIGA�HAS�BROKEN�DOWN�AGAIN�AND�THE�BOARD�
HAS�BEEN�MOVED�TO �A�1$�� 5HE�BOARD�HAS�CERTA IN LY� LIVENED�UP�THOUGH
� DESPITE�
THE�CHANGE�OF�SOFTWARE�AND�A�'IDONET�ADDRESS�HAS�ALSO�BEEN�OBTAINED�SO�
TH INGS�ARE�BEGINNING�TO � LOOK�UP�
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AMES�AREN�T�USUALLY�THE�
DOMAIN�OF�� ? ;93 �
):ABB7D�� BUT�THE�".04�
COLUMN� IS�THE�EXCEPTION��

%ONjT �WORRY�� �WE�RE�NOT�GOING�TO �
BORE�YOU�WITH�ENDLESS�REVIEWS�OF�
".04�PRODUCED�GAMES�OR�ANYTHING�
AS�DULL�AS�THAT�� *NSTEAD
�WEjLL�SHOW�
YOU�HOW�KAG�CAN�WRITE�GAMES�USING�
NOTHING�MORE�THAN�YOUR�"MIGA
� A�
COPY�OF�".04�AND�� ? ;93�):ABB7D	

%URING� ITS�TWO�YEARS�OF�EXISTENCE
�
".04�HAS�BEEN� APPLIED� TO�MANY�
PROGRAMMING�TASKS�FROM�TRACKING�
DOWN� FAULTS� IN� CARS�TO �MORE�
CONVENTIONAL� PROGRAMS�SUCH� AS�
DATABASES�AND�WORD� PROCESSORS�� #UT�
ABOUT�����OF�".04�OWNERS�BOUGHT�
".04�FOR�ONE�THING�ONLY�� �GAMES�
PROGRAMMING�� 5HEREjS� NO�DOUBT�THAT�
".04� IS�A�POWERFUL� LANGUAGE
� BUT�
USING�".04�FOR�ANYTHING�OTHER�THAN�
GAMES� IS� LIKE�DRIVING�A�'ERRARI� '���
WHICH� IS�STUCK� IN� FIRS T�GEAR�� �A�TOTAL�
WASTE�OF�THE�POWER�AT�YOUR�FINGERTIPS�

0VER�THE�COMING�MONTHS�WEj LL� BE�
SHOWING�YOU�JU S T�HOW�SIMPLE� IT� IS�TO�
WRITE�GAMES�WITH�".04��8EjRE� NOT�
PROMISING�TO�TURN� YOU� INTO�THE�".04�
EQUIVALENT�OF�+EZ�4AN� OR�"NDREW�
#RAYBROOK
� BUT� *jM�SURE�YOUjLL� FIND

GAMES� PROGRAMMING�VERY�REWARDING�
/O� INTRODUCTION� TO�PROGRAMMING�

GAMES�WOULD� BE�COMPLETE�WITH�JU S T�A�
LOOK�AT�HOW�GAMES�WORK�� *TjS�ALL� VERY�
WELL� KNOWING�HOW�TO�SCROLL� THE� SCREEN�
AND�MOVE�SPRITES
� BUT�THERE�ARE�OTHER�
ASPECTS�WHICH� CAN�MAKE�OR�BREAK�A�
GAME�� 4O
�WEjLL� BE�COVERING�VIRTUALLY�
EVERY�ASPECT�OF�TH IS�ANCIENT�ART�FROM�
DESIGNING�GOOD�LOOKING�SPRITES
� TO�
USING�SAMPLED� SOUND�EFFECTS
�
DESIGNING�MAPS�AND�MORE�BESIDES��
4TAY�TUNED�� � *� THINK�YOU�LL� FIND� THE�
COMING�MONTHS�A� REAL� EYE�OPENER�

'.6�& ,$2�6.1*
(AMES�PROGRAMMING�HAS�ALWAYS�
BEEN� SEEN� AS�SOMETHING�OF�A�
MYSTICAL� ART�GRASPED�ONLY�BY�THE�
CHOSEN�FEW
� BUT� IN� FACT�GAMES� ARENjT �
AS� COMPLEX�AS�YOU�MIGHT�THINK�� 'ACT�
IS
� ALL�GAMES�ARE�BASED� AROUND�THE�
SAME�THEORY��0NCE�YOUjVE�GRASPED�
TH IS�AND�YOU�FEEL� CONFIDENT�ENOUGH�TO�
PUT� IT� INTO�PRACTICE�	BY�WRITING�".04�
SOURCE�CODE�

� YOUjLL� BE�CHURNING�OUT�
GAMES�FASTER�THAN�YOU� IMAGINED�

"LL� GAMES� ARE�BASED� AROUND� A�
LOOP�WHICH� PERFORMS�ALL� THE� FUNCTIONS�
THAT�MUST�BE� PERFORMED�FOR�THE�GAME�
TO� RUN�� *N� THE�CASE�OF�AN�ARCADE

2/1(3$2�, 23$1"+ 22
1ROFESSIONAL�GAMES�DEVELOPMENT�HAS�COME�A�LONG�WAY�SINCE�THE�DAYS�OF�
THE�BACK�ROOM�PROGRAMMERS��#ACK�IN�THOSE�DAYS�THE�PROGRAMMER�WAS�
RESPONSIBLE�FOR�VIRTUALLY�EVERY�ASPECT�OF�A�GAMEjS�DESIGN�AND�
IMPLEMENTATION��5HESE�DAYS�THOUGH
�PROGRAMMERS�STICK�TO�PROGRAMMING�
WHILE�THE�JOB�OF�DESIGNING�THE�GAME
�DRAWING�SPRITES�AND�BACKGROUNDS�AND�
WRITING�THE�GAMEjS�SOUNDTRACK�ARE�ALL�DELEGATED�TO�SPECIALIST�GAME�
DESIGNERS
�GRAPHIC�ARTISTS�AND�MUSICIANS�RESPECTIVELY�

1ROBLEM�IS�THOUGH
�UNLESS�YOU�CAN�FIND�A�FRIEND�WHO�IS�EITHER�NIFTY�WITH�
THE�PIXELS�OR�A�TALENTED�SONGSTER
�ALL�THIS�WORK�IS�LEFT�DOWN�TO�YOU�� *N�THIS
�
THE�FIRST�IN�A�SERIES�OF�TUTORIALS
�WEjLL�BE�SHOWING�YOU�THE�TECHNIQUES�WHICH�
THE�PROFESSIONALS�USE�TO �MAKE�THEIR�GAMES�LOOK�AND�SOUND�GREAT��5HIS�
MONTH�WE�START�WITH�THE�MUCH�UNDERRATED�ART�OF�SPRITE�DESIGN�

2 �#EFORE�YOU� S IT�DOWN� IN� FRONT�OF�YOUR�"MIGA�AND�BOOT�UP�".04
� THE�FIRST�
THING�TO �DO� IS�TO �HAVE�SOME� IDEA�O F�EXACTLY�WHAT�YOUjRE�TRYING�TO�ACHIEVE��
5INKERING�AROUND� IN� THE�".04�SPRITE�DESIGNER�CAN�PRODUCE� SOME�NICE� SPRITES
�
BUT�IT jS�A�VERY�TIME�CONSUMING�PROCESS��"�MUCH�BETTER�BET� IS�TO �GET�YOUR�
HANDS�ON�A�PEN� AND�A�PIECE�OF�PAPER�AND�DRAFT�OUT�A�FEW�ROUGH� IDEAS�FIRST
�
DEVELOPING�THESE� IDEAS�UNTIL� YOU�GET�A� SPRITE�THA T�YOUjRE�HAPPY�WITH�� *T�S � NOT�
IMPORTANT�WHETHER�YOU�CAN�DRAW�OR�NOT�� �EVEN�THE�WORST�SCRAWLS�ARE�FINE�AS�
LONG�AS�YOU�CAN�MAKE�OU T�THE�BASIC�4HAPE�OF�THE�SPRITE�YOU�ARE�DESIGNING�

*F�YOUjRE� DESIGNING�A�SPRITE�BASED�AROUND�A�REAL� FIFE�OBJECT�	A� CAR�OR�A�
TANK
� FO R�EXAMPLE

� IT�S �WORTH�POPPING�DOWN�TO�YOUR� IOCAL� LIBRARY�FO R�A�COUPLE�OF�
BOOKS�WHICH� CONTAIN� ILIUSTRATIONS�THA T�YOU�CAN�WORK�FROM��5HE�CAR�SPRITE�WAS�
ACTUALLY�DRAWN�FROM�A�PHOTOGRAPH�O F�A�4IERRA�$OSWORTH� THAT�*� TOOK�MYSELF�� *�
KNOW�THE�SHAPE�OF�A�$OSWORTH� PRETTY�WELL
� BUT���WOULDN�T�HAVE�BEEN� ABLE�TO�
FAITHFULLY�PRODUCE�A�DECENT�SPRITE�WITHOUT�SOME�SOURCE�MATERIAL� TO �WORK�FROM�

%ESIGNING�IMAGINARY�OBJECTS� SUCH�AS�SPACE�SHIPS�AND�ALIENS� IS�SLIGHTLY�
MORE�TRICKY��"FTER�ALL
� UNLESS�YOU�WANT�TO �USE�4PACE�4HUTTLES�AND�4ATURN� ��
ROCKETS� IN�YOUR�SHOOT�EM�UP
� THEREjS� LITTLE � IN�THE�WAY�OF�SOURCE�MATERIAL�� *T jS�
NOT�A�GOOD� IDEA�TO�COPY�SPRITES�FROM�SCI�FI� FILMS�SIMPLY�BECAUSE�O F�COPYRIGHT�
HASSLES�� *TjS�ALSO�VERY�UNCOOL� IF�SOMEONE� RECOGNISES�YOUR�ALIEN� ATTACK�FIGHTERS�
FROM��SOME�TACKY�����S�#�MOVIE�� *F�YOU�DO�USE�SOMEBODY�E LSE jS�SPACESHIP�
DESIGN
� AT� LEAST�MODIFY� IT�SO�THAT� ITS�ORIGIN� CANjT �BE�SPOTTED�

)OW�DO�YOU�GO�ABOUT�DESIGNING�SPACESHIPS �5HIS� IS�WHERE� THE� PEN�AND�
PAPER�REALLY�COMES� INTO� ITS�OWN��:OU�DONjT �HAVE�TO �MESS�AROUND�SELECTING�
DIFFERENT� ICONS
� YOU�CAN� LET�YOUR� IMAGINATION� RUN� RIOT�� 4TART�O FF�WITH� A�BASIC�
SHAPE�AND�THEN� TRY�CHANGING�DIFFERENT�ASPECTS�OF�THE�SPRITE�� �THE�SHAPE�OF�THE�
NOSE�CONE
� THE�SIZE�OF�ANY�WINGS�ETC�

? �5HE�NEXT�STEP� IS�TO �TRANSFER�IT�ON�TO �YOUR�COMPUTER�� ".04�DOES�COME�WITH�
ITS�OWN� SPRITE�DESIGNER
� BUT� *� MUST�ADMIT�THAT��� RARELY�USE�TH IS�TO �ACTUALLY�DRAW�
SPRITES�FROM�SCRATCH�� *T�S �FINE�FOR�BUILDING�UP� SPRITE�BANKS
� BUT�A�MUCH�BETTER�
TOOL� TO� USE�FOR�THE� PROCESS�OF�DRAWING�SPRITES� IS�GOOD�OLD�%1AINT�

#EFORE�YOU� START�DRAWING�AWAY
� YOU�MUST�ASK�YOURSELF�A�COUPLE�OF�
QUESTIONS�� 'IRST
� HOW�MANY�COLOURS�WILL� YOUR�GAME�USE �� ��� ��� �4ECOND
�
HOW�MANY�OF�THESE�COLOURS�WILL� BE�AVAILABLE� FOR�SPRITES �5HIS� IS�ONE�MISTAKE

%ESIGNING�SPRITES�BASED�AROUND�REAL� LIFE�OBJECTS�IS�CONSIDERABLY�EASIER�IF�
YOUjVE�GOT�SOME�DECENT�SOURCE�MATERIAL�TO �WORK�FROM� CONTINUED�ON�PAGE����

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



GAME
�EACH�TIME�THIS� LOOP� IS�
COMPLETED
� THE�SCREEN� IS� REDRAWN�
ONCE� SO�THE�FASTER�YOU� CAN�GET�".04�
TO�EXECUTE�THIS� LOOP
� THE�FASTER�YOUR�
GAME�WILL� RUN��5HERE� IS�A� POINT�WHERE�
THE�"MIGA�S� SCREEN� REDRAW�RATE�WON�T�
BE� ABLE� TO� KEEP�UP�WITH�YOUR�PROGRAM�
	ON� A� 1"-�MACHINE
� THERE�S� NO� POINT�
REDRAWING�THE� SCREEN�MORE� THAN� ���
TIMES�PER�SECOND�

� BUT
� ALTHOUGH�
".04� IS� PRETTY�RAPID
� YOU�RE� UNLIKELY�
TO�FIND� TH IS� A� PROBLEM� UNLESS�YOU�
CODE� LARGE� SECTIONS�OF�YOUR�GAME� IN�
ASSEMBLER�� &VEN�THEN
� YOU� SHOULD�
ALWAYS� TIE� SCREEN� REDRAWS� IN�WITH�THE�
VERTICAL� BLANKING�PERIOD�OF�THE�SCREEN�
USING�THE�".04� i8AIT7#-j� COMMAND��
*F�YOU�DON �T�USE�8AIT7#-
� ANY�OBJECTS�
THAT�YOU� HAVE�MOVING�ONSCREEN�WILL�
APPEAR�TO �FLICKER�TERRIBLY�

-001�5)&�-001
4O�WHAT�DOES�THE�MAIN�GAME� LOOP�
ACTUALLY�DO �5HE�BEST�WAY�TO�UNDERc
STAND�THIS� BIT�O F�TRICKERY� IS� TO�
IMAGINE�A�GAME�SLOWED�DOWN�TO�
JU S T�A�SINGLE� LOOP� PER�SECOND� 	MOST�
WELL�PROGRAMMED�COMMERCIAL�
GAMES� RUN� AT�ABOUT����FRAMES� PER�
SECOND
��"T�THE�START�O F�THE� LOOP
�
THE�FIRS T�THING�TO�HAPPEN� IS�THE�
JOYSTICK�BEING�CHECKED�� *F�IT� IS� BEING�
PUSHED� IN� A� PARTICULAR�DIRECTION
� THE�
9�AND�:�VALUES�OF�THE� PLAYER�S�
SPRITE� 	iSPRITE j� CAN� REFER�TO� iTRUE��
HARDWARE� SPRITES�AND� SOFTWARE�
SPRITES� LIKE� #OBS
�WILL� BE�UPDATED�
TO� REFLECT�THE�SPRITE jS� NEW�POSITION�
*T� ISN jT � REDRAWN�� �TH IS� COMES� LATER�

0NCE�THE� PLAYERjS� SPRITE�HAS�
BEEN� UPDATED
� THE� NEXT�STEP� IS�TO�
UPDATE�THE�POSITIONS�OF�ANY�OTHER�
SPRITES�ON� THE� SCREEN�� �ALIENS� FOR�
EXAMPLE�� *F�YOU�RE�WRITING�
SOMETHING� LIKE�A�(ALAXIANS�GAME
�
ALL� YOUR�ALIENS�WILL� FOLLOW�A� SET�PATH�
WHICH�MUST�BE�DEFINED�WITHIN�YOUR�
PROGRAM�� ����STEPS� LEFT
���� STEPS�
DOWN
� ��� RIGHT
� ���UP�ETC��5HIS�FIXED�
ATTACK�PATTERN� IS� SOON� LEARNED� BY�THE�
PLAYER�THOUGH� 	EG�AN� ARCADE�GAME�
WHERE�AN� ENTIRE�ATTACK�WAVE�CAN� BE�
WIPED�OUT�SIMPLY�BY�SITTING� IN�ONE�
POSITION
� MERRILY�BLASTING�AWAY 

� SO�
IF�YOU�WANT�TO�ADD�MORE�OF�A�CHALc
LENGE�TO�YOUR�GAME
� IT�DOESN�T�TAKE�A�
LOT�O F�EFFORT�TO� ADD�A� BIT�O F�INTELc
LIGENCE�TO�YOUR�SPRITES�� .ORE�ON�THIS�
IN� A�FUTURE�".04�COLUMN�THOUGH�

5HE� POSITIONS�OF�ALL� THE� SPRITES� IN�
YOUR�GAME� HAVE�NOW�BEEN� UPDATED
�
SO�ALL� THA T�REMAINS� IS�TO� REDRAW�
THEM��5HIS�CAN� BE� HANDLED� AUTOc
MATICALLY�BY�".04
� BUT� *� PREFER�TO�
TURN� O FF�#OB� REDRAWING�AND� HANDLE�
TH IS�MANUALLY�� 0NCE�ALL� THE� #OBS�
HAVE�BEEN� REDRAWN
� THE� LOOP�CHECKS�
TO� SEE� IF�ANY�OF�THE� SPRITES� HAVE�
COLLIDED��0BVIOUSLY�YOUjRE�NOT�THAT�
WORRIED�ABOUT�ALL� SPRITE�COLLISIONS�� �
ALIENS�BUMPING�INTO�OTHER�ALIENS
� FOR�
EXAMPLE�� �SO� IF�A� COLLISION� HAS�TAKEN�
PLACE
� THE� LOOP�JUMPS�TO�A� ROUTINE�
WHICH� SORTS�OUT�THE�COLLISIONS�YOU�
DON�T�WANT�TO� KNOW�ABOUT�FROM�THOSE

THAT�YOU� DO
� THEN�ACTS� UPON�THEM�
ACCORDINGLY�	EG� IF�ONE�OF�THE� PLAYERjS�
M ISSILES�COLLIDES�WITH� AN� ALIEN
� AN�
EXPLOSION�WILL� BE�DRAWN
�

/OW�ALL� THAT� REMAINS� IS�TO� UPDATE�
THE� SCORE�� *F�NO� COLLISIONS� ARE�
DETECTED
� THE�GAME�WILL� CARRY�ON� AS�
NORMAL
� BUT� IF�A� PLAYERjS�M ISSILE�
STRIKES�AN�ALIEN
� POINTS�WILL� BE� ADDED�

4O�THERE�YOU� HAVE� IT
� THE�MAIN�
GAME� LOOP� IN� ALL� ITS�GLORY�� 0BVIOUSLY�
THERE�ARE�MANY�OTHER�STEPS�WHICH�
NEED�TO�BE� CONSIDERED�� �WHAT�
HAPPENS� IF�THE� PLAYERjS� SHIP�HAS�
BEEN� HIT
� FOR�EXAMPLE �� �BUT�THE�BARE�
BONES�ARE�THERE��"LL� THAT�NOW�
REMAINS� IS�TO �ADD�THE�MEAT�TO�THOSE�
BONES� BY�WRITING�THE�".04�CODE�
WHICH�WILL� HANDLE�ALL� THE�ABOVE�TASKS�

/# �(�$)�"�( �'**+

5HE�MAIN�GAME�IOOP�CONTAINS�ALL� THE�
ROUTINES�THA T�MUST�BE�EXECUTED�FOR�A�
GAME�TO �RUN

"S� IT�STANDS
� THIS� IS� A� PRETTY�DAUNTING�
TASK
� BUT�YOU�CAN� MAKE�THINGS�
SOMEWHAT�EASIER�BY�BREAKING�EACH�
STEP�DOWN� INTO�SUBROUTINES�

�" �! �� � ( �$#
8RITING�GAMES� IN� ASSEMBLER�IS� HARD�
WORK
� BUT�".04�USERS�ARE� SPOILT�
ROTTEN�� .ANY�OPERATIONS�THAT�ASSEMc
BLER�PROGRAMMERS�WRITE� FROM�SCRATCH�
ARE�HANDLED� AUTOMATICALLY�BY�".04�� �
INTERRUPT�DRIVEN�MUSIC
� SPRITE�
ANIMATION
� DOUBLE�BUFFERING�ETC�

0NE�OF�THE�MOST� POWERFUL�
ASPECTS�OF�".04� IS�"."-
� ITS� UNDERc
RATED� ANIMATION� LANGUAGE��"."-�
PROGRAMS� RUN�MUCH�FASTER�THAN�THEIR�
".04�EQUIVALENTS� SO� IT�S �WORTH� USING�
"."-�AS�MUCH� AS� POSSIBLE�WHEN�
WRITING�A�GAME��8HAT�S�MORE
�"."-�
ROUTINES� RUN� UNDER� INTERRUPT
� SO�YOU�
CAN�SET�THEM� UP�AND� RUNNING�AND�
THEN�VIRTUALLY�FORGET�ABOUT�THEM�� *F�
YOUjRE�WRITING�A�GAME�WHICH� REQUIRES�
THE�SCREEN�TO� BE� SCROLLED
� A�VERY

<HGMBGN>=�?KHF�I:@>���

THA T�MANY�BUDDING�GAMES�PROGRAMMERS�MAKE
� I T jS�ALL�VERY�WELL� TO �DESIGN�A�
SPRITE�WHICH�USES�ALL�THE�COLOURS�AVAILABLE�ON�YOUR�GAME�S�SCREEN
� BUT�YOUjLL�
SOON�FIND�TH IS�EXTREMELY�LIMITING��"FTER�ALL
�WHAT� HAPPENS� IF�YOU�WANT�TO�
CHANGE�THE�COLOUR�OF�THE�BACKGROUND �"NSWER�� �:OUR�SPRITE�CHANGES�COLOUR�
TOO�

*TjS�WORTH� ALLOCATING�COLOUR�REGISTERS�TO �DIFFERENT�ASPECTS�O F�YOUR�GAMEjS�
SCREEN�� �IF�YOU�USED�A����COLOUR�SCREEN
� FOR�EXAMPLE
�YOU�MIGHT�ALLOCATE�THE�
FIRS T�SIXTEEN�COLOURS�TO�ALL�YOUR�SPRITES�AND�BOBS�AND�THE�SECOND�SIXTEEN�
COLOURS�TO�THE�BACKGROUND��0NCE�TH IS� IS�DONE
�STICK�TO�I T

a � /OW�WE�CAN� START�TO � DRAW�OUR�SPRITES�� *� ALWAYS�START�OFF�BY�DRAWING�A�BLACK�
OUTLINE�OF�THE�SPRITE� LIKE�THAT�SHOWN� IN� S TE P �I�O F�MY�CAR�SPRITE� ILLUSTRATION��
#ECAUSE�YOU�RE�USING�ONE�COLOUR�TO �TRACE�OUT�THE�SHAPE�O F�YOUR�SPRITE
� I T jS�
CONSIDERABLY�EASIER�TO �CORRECT�ANY�M ISTAKES�THAT�YOU�MIGHT�MAKE�� *F�YOU�JUMP�
STRAIGHT� IN�WITH� LOTS�OF�COLOUR
� YOUjLL�FIND�THAT�MAKING�CORRECTIONS�TAKES�A� LOT�
LONGER�AT�TH IS�STAGE�

8HEN�DRAWING�THE�OUTLINE
� TRY�TO � INCLUDE�AS�MUCH�DETAIL� AS�YOU�CAN�SO�
THA T�YOU�CAN�DUMP�YOUR�ROUGH� SKETCHES�ONCE�THE�OUTLINE� IS�COMPLETE�� %ON�T�
GET�TOO�DETAILED� THOUGH�� �AS� LONG�AS�YOU�CAN�MAKE�OUT�THE�BASIC�SHAPE�AND� A�
FEW�O F�THE�MORE�OUTSTANDING�FEATURES�THEN�TH IS jLL� BE�MORE�ENOUGH�� %ETAILS� LIKE�
INDIVIDUAL�NUTS�AND�BOLTS�ON� AN�AIRCRAFT�WING�AREN�T�REALLY�NEEDED�� �
CONCENTRATE� INSTEAD�ON�THE�MORE� IMPORTANT�DETAILS� LIKE�THE� SHAPE�O F�THE�
WINDOWS� IN�YOUR�CAR
� THE�AIR�INLETS�ON�YOUR�SPACESHIP�ETC�

a �0NCE�THE�BASIC�OUTLINE�OF�YOUR�SPRITE� IS�THERE
� YOU� CAN�START�TO �ADD� IN�
SOME�COLOUR��"T�TH IS �STAGE�WEjRE�NOT�THA T�WORRIED�ABOUT�SHADING�� �THAT�
COMES� LATER�� �BUT�WHAT� IS� IMPORTANT� IS�TO�ADD�THE�BASIC�COLOURS�THAT�MAKE�
UP�YOUR�SPRITE�� *N� THE�CASE�O F�OUR�CAR�SPRITE
� THEREjS� REALLY�ONLY�FOUR�BASIC�
COLOURS�� �ONE�FOR�THE�BODYWORK
�ONE�FOR�THE�GLASS� IN�THE�CARjS�WINDOWS
�
ONE�FOR�THE�CARjS� UNDERSIDE�AND�TYRES
� AND� ANOTHER�FOR�THE� REAR� INDICATOR�
CLUSTER��5HESE�FOUR�BASIC�COLOURS�WILL� DO�FOR�THE�MEANTIME
� AS�THEY�SERVE�
ONLY�TO �ADD�MORE�DEPTH�TO �THE�SPRITE
� MAKING�THE� PROCESS�OF�ADDING�
SHADING�THAT�BIT�SIMPLER�

a �5HE�FINAL�STAGE�O F�ACTUALLY�DRAWING�OUR�SPRITE� IS�TO �ADD�DETAIL�TO �THE�
RATHER�FLA T�SPRITE�WE� HAVE�SO� FAR��4HADING�CAN�BE�ADDED� SIMPLY�BY�CREATING�
A� RANGE�OF�COLOURS� 	TRY�NOT�TO �USE�MORE�THAN�FOUR�COLOURS�PER�RANGE�THOUGH�
�
USING�%1AINTjS� i413&"%j� AND� i3"/(&j� TOOLS��5HEN
� SIMPLY�BY�LAYERING�THE�
SHADES� IN� SERIES
� A�GREATER�FEELING�O F�DEPTH�CAN� BE�ADDED��5HIS�METHOD�
O F�SHADING�WORKS�PARTICULARLY�WELL�WHEN�YOUjRE�TRYING�TO�DESIGN� A�SPITE�THAT�
HAS� ROUNDED�EDGES�OR�IS�CYLINDRICAL� IN� SHAPE�� �THE�FUSILLAGE�OR�AN�AIRCRAFT
�
FOR�EXAMPLE�

ALL� THA T�REMAINS� IS�TO �PORT�IT �INTO�".04�� *F�YOU! �0NCE�YOUR�SPRITE� IS�FINISHED�
BOUGHT�YOURSELF�A� C � R R R N R �
COPY�OF�THE�".04�
$OMPILER
�YOU�LL�
ALREADY�HAVE�A�COPY�
OF�"ARON� 'OTHERGILL�Sj
4PRITE9
� A�VASTLY�
UPGRADED�VERSION�OF�
THE�".04�SPRITE�
DESIGNER��0NE�OF�THE�
MOST�USEFUL� ASPECTS�
O F�4PRJTE9�IS�THE�BUILT��
IN� SPRITE�GRABBER�
WHICH�ALLOWS�YOU�TO�
LOAD� IN� AN� *''�PICTURE�
	SUCH� AS�THE�ONE�WE�
PRODUCED�WITH�
%1AINT
� AND� LITERALLY�
�GRAB�� OUT�SECTIONS�OF�
THE� IMAGE�ARID��ASSIGN�

THEM�TO� POSITIONS� "LWAYS�S TA RT�YOUR�SPRITES�W ITH�AN�OUTLINE�AND�THEN�
WITHIN� AN�".04�SPRITE� AD	+� JN�THE�BASJC�COIOURS�F�\\�WED�BY�ANY�SHADING�AND

BANK�� DETAILS� REQUIRED
5HOSE�O F�YOU�WHO

ARENjT �LUCKY�ENOUGH�TO �OWN�4PRITE9�CAN�STILL�DO�THE�SAME�JOB�USING�THE�
SEPARATE�".04�4PRITE�(RABBER�UTILITY�INCLUDED�ON�THE�".04�&XTRAS�DISK�
:OUjLL� PROBABLY�HAVE�TO � LOAD�THE�SPRITE�BANK�THAT�THE�4PRITE�(RABBER�PRODUCES�
INTO�THE�".04�4PRITE�EDITOR�FOR�A�BIT�OF�CLEANING�UP
� BUT�ONCE�TH IS� IS�DONE�YOUR�
SPRITES�ARE� READY�FOR�USE�

� � � � ".*("�4)011&3�n �*446&� ���n �.":� ����
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*F�YOU�VE�GOT�A�PROBLEM�WITH�
".04
�WHY�NOT�PUT�YOUR�MIND�
AT�REST�BY�WRITING�IN�TO��;860�
%7=>>4@ �4END�YOUR�LETTERS�TO��
".04�"/48&34
�"MIGA�
4HOPPER
����.ONMOUTH�4TREET
�
#ATH
�"VON�#"���#8

THE�PROCESS�OF�KEEPING�TRACK�OF�THE�
SCREEN� SCROLLING�AND�THE�PLAYER�S� SHIP�
AUTOMATIC��5HE�CODE� PRINTED� BELOW�
WAS�FROM� A�GAME�CALLED� i.OON�
1ATROLj�WHICH� *�WROTE�WITHIN�THE�FIRS T�
FEW�WEEKS�OF�RECEIVING�".04�

SIMPLE�"."-�PROGRAM� IS� ALL� THA T� IS�
NEEDED�TO�GET�THE�SCREEN�SCROLLING� IN�
THE�DIRECTION� THAT�YOU�WANT�AUTOc
MATICALLY��8 ITHOUT�THE�HELP�OF�"."-
�
YOUjD�HAVE�TO �ADD� AN�EXTRA� ROUTINE�TO�
YOUR�MAIN�GAME� LOOP�THAT�HANDLED�
SCREEN� SCROLLING
� INCREASING�THE�TIME�
THAT� IT�TAKES�FOR�THE�MAIN�GAME� LOOP�
TO�BE�EXECUTED�STILL� FURTHER�� 6SING�
"."-�CAN� SPEED� UP�YOUR�GAME�CONc
SIDERABLY
� SO�ALWAYS�TRY�TO �USE�"."-�
BEFORE�YOU�DECIDE�TO�WRITE�A� ROUTINE�
USING�".04j� NATIVE�COMMANDS�

5AKE�FOR�EXAMPLE�A�GAME� LIKE�
%EFENDER��:OU� DON�T�WANT�THE�
PLAYERjS� SHIP�TO �MOVE�� �TH IS�JU S T�SITS

IN� THE�CENTRE�OF�THE�SCREEN�WHILE�THE�
ATTACKING�SHIPS�AND�THE�BACKGROUND�
MOVE�AROUND� IT�� #ECAUSE�THE�SCREEN�
IS� BEING�SCROLLED
� IF�YOU�RE�USING�
#OBS
� THE�PLAYER�S� SHIP�MUST�BE�
MOVED�TO�CANCEL� OUT�THE� SCREEN�S�
MOVEMENT�� 4O
� IF�THE� SCREEN� MOVES�
TWO� PIXELS�TO �THE� RIGHT
� THE� PLAYERjS�
SHIP�MUST�BE�MOVED�TWO� PIXELS�TO�
THE� LEFT�TO � KEEP� IT�CENTRALISED�� *F�THE�
DIRECTION�OF�SCROLLING�CHANGES
� SO�
DOES�THE�DIRECTION� OF�THE� PLAYERjS�
SHIP�� � IF�THE� SCREEN�MOVES�TWO�PIXELS�
TO �THE� LEFT
� SO�THE�PLAYERjS� SHIP�MUST�
MOVE�TWO�PIXELS�TO �THE� RIGHT�

4OMETHING� LIKE�TH IS�CAN� BE�
HANDLED� PERFECTLY�BY�"."-
� MAKING

�� "."-�BNMRPNK�OPNFP@LQ�ENP�' �
L@HM�QGHO�@MC�A@BJFPNSMC�QBPNKK�
�� 8NPJQ�NM�QR@MC@PC�����AW�'�
���� 	1"-
�PDQNKSRHNM�QBPDDM�
GQ����-DR�,%���-DR�9����
GQ��GQ����"�1@SQD�*E�+K�����' �
+SLO�#�*E�+K�����+SHPO�$�+SLO�'��
GQ��GQ����#�-DR�39�39���-DR�' �
3%���*E�39�����+SLO�%�+SLO�(��
GQ��GQ����$�-DR�39�39���-DR�' �
3%����*E�39���+SLO�&�+SLO�(��
GQ��GQ����%�-DR�39���+SLO�(��
GQ��GQ����&�-DR�39�����+SLO�(��
GQ��GQ����'�*E�3%���+SLO�#�*E�+�
,%����+SLO�$�+SLO�"��
GQ��GQ����(�-DR�9�39�+SLO�"�

QG����-DR�3:�����
QG��QG����"�1@SQD�*E�+K�����' �
+SLO�#�*E�+K�����+SLO�$��
QG��QG����*E�+K�����+SPPO�%�*E�' �
+������+SLO�&�+SLO�)��
QG��QG����#�-DR�"�������+SLO�(��
QG��QG����$�-DR�"�K�+SLO�)��
QG��QG����%�-DR�3:�3:���*E�' �
3:�����+SLO�'�+SLO�)�

QG��QG����&�-DR�+�
3:�3:���*E�3:����+�
+SLO�(�+SLO�)��
QG��QG����'�-DR�+�
3:�����+SLO�)a�
QG��QG����(�-DR�' �
3:�����+SHPO�)��
QG��QG����)�-DR�+�
9�39�����-DR�' �
:�3:�+SMO�"�

$G@MMDK���RN�' �
4BPDDM�0EEQDR��+�
�� 1NHMRDP�RN�' �
QBPDDM�RN�AD�' �
QBPNKKDC
$G@MMDK���RN�#NA�+
���� 1NHMRDP�RN�' �
OK@WDP�Q�QGHO�ANA�
"L@K��
GQ�
"L@K�K
QG�
"L@K�0M

5HE�GAME� IS� LOOKING�A�
BIT� LONG� IN� THE�TOOTH�

THESE�DAYS
� BUT� *� STILL� USE�MUCH�OF�
THE�CODE�EXTENSIVELY�� *TjS�FAR�FROM�
PERFECT
� BUT�AS�FOUNDATIONS�FOR�MORE�
POWERFUL� ROUTINES
� IT�SERVES� ITS�
PURPOSE�� *F�YOUjRE�FEELING�
ADVENTUROUS
� TRY�ADDING� INERTIA�TO�THE�
SCROLL� SO�THAT� IT�SLOWS�DOWN�BEFORE�
CHANGING�IN�EITHER�DIRECTION�

%ONjT �WORRY�TOO�MUCH� ABOUT�THE�
TECHNICALITIES�OF�SCROLLING�SCREENS�
AND�MOVING�#OBS�AT�TH IS� POINT� IN�
TIME��5HOSE�OF�YOU�THA T�ALREADY�KNOW�
".04�WILL� BE�ABLE�TO �PUT� IT�TO �WORK�
STRAIGHT�AWAY
� BUT� *j LL� BE�EXPLAINING� IN�
DETAIL� HOW�TO�SCROLL� SCREENS�AND�START�
USING�SPRITES�AND� BOBS� IN� THE� NEXT�
ISSUE�OF�"MIGA�4HOPPER�� ��

'�$&����� � �� ���14(&.�
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8HEN�WRITING�A�GAME
�TRY�TO�USE�"."-�AS�MUCH�AS�
POSSIBLE��"."-�IS� IDEALLY�SUITED�TO�HANDLING�THE�
SCROLLING�OF�SCREENS�AND�THE�PLAYERjS�SPRITE�CONTROL

 ,.2� -26$12

5HE�CURRENT�RELEASE�O F�".04�DOESNjT �DIRECTLY�
SUPPORT�THE�".04�.AP�&DITOR
�BUT�ALL�THE�CODE�
YOU�NEED�TO�HANDLE�MAPS�CAN� BE�FOUND�BY�RIPPING�
THE�5AME� ROUTINES�OUT�O F�THE�".04�DEMO�GAME�
.AGIC�'OREST�PIECES

.OVING�YOURSELF�AROUND�
WITHIN��%�SPACE� IS�JU S T�LIKE�
MOVING�ANY�OTHER�OBJECT�
".04��%� REFERS�TO �YOUR�
VIEWPOINT�AS�0BJECT��
� SO�
JU S T�USE�THE� SAME�
MOVEMENT�COMMANDS�AS�
YOU�WOULD�FOR�ALL�YOUR�
OBJECTS�BUT�TELL�THEM�TO�ACT�
UJJON�OBJECT��� AND�YOU�
WONjT �GO�FAR�WRONG�

50.&�4:/%30.&�
1LEASE�CAN�YOU�HELP
� I jM�
TRYING�TO �WRITE�A�SIDEWAYS�
SCROLLING�SHOOT� iEM�UP�BUT�
*jVE�STUMBLED�ACROSS�A�
PROBLEM�WHICH� LOOKS�SET�TO�STOP�MY�
MEGA�GAME�EARNING�ME�THE�MILLIONS�
OF�POUNDS�THAT�I�SO�DESERVE��8HEN� *�
STARTED�WRITING�THE�GAME
�THE�
BACKGROUND�CONSISTED�OF�NOTHING�
MORE�THAN�JUST�A�����BY�����PIXEL�
LOW�RESOLUTION�SCREEN�THAT�WAS�
SCROLLED�USING�THE�".04� i4CREEN�
0FFSETj�COMMAND��6NFORTUNATELY
�THIS�
LOOKS�RATHER�DULL��8HAT�*jD� RATHER�
HAVE� IS�A�BACKGROUND�THA T�CHANGES�
AS�THE�PLAYER�PROGRESSES�THROUGH�THE�
LEVELS�� *�THINK�THE�".04�.AP�&DITOR�
IS�THE�ANSWER
�BUT�I�CANjT �FIND�ANY�
MENTION�IN�THE�".04�MANUAL�OF�ANY�
COMMANDS�THAT�WILL�ALLOW�ME�TO�USE�
THESE�MAPS�WITHIN�MY�OWN�PROGRAMS��
1LEASE�HELP�BEFORE� *�TEAR�ALL�MY�HAIR�
OUT�

$�)EMPHENSTALL�
-ONDON

:OUjRE� RIGHT
� THE�".04�.AP�&DITOR� IS�
THE�MOST�EFFICIENT�ANSWER�TO �THIS�
PROBLEM�� 6NFORTUNATELY
� THE

13*/5&3�130#-&.4
*�HOPE�YOU�CAN�HELP�ME�� *�HAVE�
WRITTEN�A�DATABASE�IN�".04�TO �
CATALOGUE�MY�DISK�COLLECTION�� *T�DOES�
ALL�THE�USUAL�THINGS�A�DATABASE�
SHOULD�DO�SUCH�AS�SEARCH�AND�PRINT�
ETC��5HE�PROBLEM�*�HAVE�IS�THAT� *�
CANNOT�FIND�ANY�INFO�IN�THE�".04�
MANUAL�TO�DETECT�WHETHER�A�PRINTER�IS�
CONNECTED�TO�THE�MACHINE�THE�
PROGRAM�IS�RUNNING�ON�� *F�YOU�TRY�TO �
PRINT�WHEN�THE�PRINTER�IS�EITHER�NOT�
READY�OR�JUST�NOT�CONNECTED
�MY�
PROGRAM�JUST�HANGS��1LEASE�HELP�

1�$OMPTON�
'AREHAM
�)ANTS

4IMPLE�� 1ROVIDING�THAT�YOUjRE�
ACCESSING�THE� PRINTER�USING�THE�01&/�
1035�N
jj135�l� COMMAND�	jNj� BEING�
THE�PORT�NUMBER

�JU S T�READ�THE�VALUE�
O F�THE��1035�FUNCTION�� *F�A�VALUE�O F � � �
IS� RETURNED
� THEN� YOU�CAN�PRINT�� *F��� IS�
RETURNED
� THEN�THE�PRINTER� IS�EITHER�NOT�
READY�OR�NOT�CONNECTED�
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6A@PF �5A?BGF7�� F:7@�ID;F7� ;@�3@6�F7 >>�GE	�!3EA@��A>4AD@� ;E� F:7 �
?3@�I;F:� F:7�3@EI7DE	

5)&�'*/"-�'30/5*&3���
"FTER�MANY�MONTHS�OF�READING�THE�
".04�COLUMN�IN�� ? ;93 �):ABB7D�� *jVE�
FINALLY�BOUGHT�MYSELF�A�COPY�OF�
".04
�THE�".04�$OMPILER�AND��%�
EXTENSION�� *jM�TRYING�TO�WRITE�A��%�
GAME�BASED�AROUND�THE�) F3 D �- 3DE�
ARCADE�MACHINE�� *jVE�MANAGED�TO �
DESIGN�SOME�NICE� LOOKING�SPACE�
SHIPS�BUT�CODING�THE�GAME�IS�PROVING�
TO �BE�A�PROBLEM�� *jVE�WORKED�OUT�HOW�
TO �DISPLAY�AND�MOVE�
OBJECTS�ON�THE�SCREEN
�BUT�
*�NEED�TO�BE�ABLE�TO�MOVE�
THE�PLAYERjS�VIEWPOINT�TO�
GIVE�THE�IMPRESSION�THAT�
THE�PLAYER�IS�ACTUALLY�FLYING�
IN��%�SPACE��)OW�DO�*�DO�
IT 

-�)UMPHRIES�
.ELKSHAM
�8ILTSHIRE

COMMANDS�TO�ACTUALLY�HANDLE�".04�
MAPS�ARENjT �ACTUALLY�BUILT� INTO�THE�
INTERPRETER
� SO�THEY�CANjT �BE�USED�
DIRECTLY��:OUR�BEST�BET�IS�TO �GET�YOUR�
HANDS�ON� A�COPY�OF�"ARON� 'OTHERGILLjS�
50.&�EXTENSION�WHICH� IS� AVAILABLE�FOR�
JUS T�_�� ��� �FROM�4HADOW�4OFTWARE��
'AILING�THAT
� ALL� THE�CODE�YOU� NEED�CAN�
BE�OBTAINED� BY�RIPPING�OUT�THE�5AME�
ROUTINES� FROM�THE�".04�DEMO�GAME�
.AGIC�'OREST�

".*("�4)011&3�n �*446&� ��� n �.":� ����� ���
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��"LL�".*("�STANDARD�
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��"LL�".*("�STANDARD�
FEATURES
�.OUSE�ETC�

0/-:�_�������*/$�7"5
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�%���/PMKMRGML
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��"LL�".*("�STANDARD� FEATURES
�.OUSE�ETC��
�
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�

4EIKOSHA��� 1IN� 1RINTER

0/-:�_�������*/$�7"5�
.P�UGRF� �����,I�((�,MLGRMP�

�%���/PMKMRGML
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�$APTAIN� 1LANET
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�
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��"LL�".*("�STANDARD� FEATURES
�.OUSE�ETC�
�

.OUSEMAT
� %UST�$OVER
�+OYSTICK
� ��X�����DISKS
�
�� DISK�STORAGE�BOX
� 4PEEDBALL� **
� 4HADOW�0F�
5HE�#EAST� **
�$AR�7UP
� $ORPORATION
�9ENON� **
�
#ACK�5O�5HE�'UTURE� **
�$ADAVER
� -INE�0 F�'IRE
�
5EENAGE�.UTANT�/INJA�5URTLES
� 4T�%RAGON�

0/-:�_�������*/$�7"5�
.P�UGRF� �����,I�((�,MLGRMP�

�%���/PMKMRGML
0/-:�_�������*/$�7"5�
6$�" --.3�!$�!$ 3$-� ��

.-� /1("$

�,@� � 
� �,@
P?K � / "* � P?K

$"15"*/�%*".0/%�4�
%�*�:��1"$,

$OMPRISES�THE�$ARTOON�$LASSIC� 1ACK�AND�A�
CHOICE�OF� �� �GAMES� FROM� THE� FOLLOWING� LIST�

%ATASTORM
�(RAND�.ONSTER�4LAM
� ,ID�(LOVES
�
1OWERPLAY
� 37'�)ONDA
�4HUFFLEPUCK�$AFE
�
4OCCER
�5OWER�0F�#ABEL
� %UNGEON�2UEST
�

&MOTION
�4PEEDBALL� **
� 4HADOW�0 F�5HE�#EAST�**
�
$AR�7UP
� $ORPORATION
� 9ENON� **
� #ACK�5O�5HE�

'UTURE� **
�$ADAVER
� -INE�0 F�'IRE
�5EENAGE�.UTANT�
/INJA�5URTLES
� 4T�%RAGON
� (AZZA� **
�(UNSHIP
�
+UDGE�%READ
�.AN�6NITED
� /ETHERWORLD
�

1REDATOR� **
� %OUBLE�%RAGON� **
�5OYOTA�$ELICA�(5�
3ALLY
� 3ICK�%ANGEROUS� **
� 6LTIMATE�(OLF�

0/-:�_�������*/$�7"5�
.P�UGRF������,I� ((�,MLGRMP�

�%���/PMKMRGML
0/-:�_�������*/$�7"5
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/A>�) 2� �=O>GMNK>L�*?�" /3 (-�#( ,.-#

%*".0/%�57�.ONITOR�
5HE�BEST�AVAILABLE�_����*/$�7"5�
03�0/-:�_����WHEN� PURCHASED�
W ITH �A�COMPUTER�
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/�7�8MSP�MJB�����
DMP�?�LCU� KGE?� �����

DMP�.-+8�[���
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-$6�"#�1.,�#PGTC�DMP�WMSP�
 ���� ����/JSQ�UGRF���%1$$�
"#�Q�.-+8�[���

" /3 (-� #( ,.-#�2� ��� � $731 2� / &$

1."3$"�/1.#4"32

��)ARD�%RIVE�'OR�"����
SIMPLY�THE�BEST�IN�OUR�OPINION

&XTERNAL� HARD�DRIVE�WITH� STREAMLINE�PLASTIC�CASING� FOR�PERFECT�FIT�TO
"�����"UTOBOOT���"UTOCONFIG�WITH� ,ICKSTART� ����AND� ABOVE�
4UPPORTS�UP�TO��� *%&�)ARD� %RIVES ����4$4*� %RIVES�OR DEVICES�WITH
THE�4$4*� &XTERNAL� 1ORT�� &XPANDABLE�TO� �.B�4*..S�MEMORY�WITH
�.B
��.B� INCREMENTS�� &XTERNAL�POWER�ADAPTOR�UNIT�INCLUDED�
(AMES�4WITCH� TO�DISABLE�)%%�AND�MEMORY�OR�DISABLE�)%%�ONLY
FOR� FULL�GAMES�COMPATIBILITY��2UIE �� RELIABLE�OPERATION�WITH� COOLING
FAN�� 6SER�FRIENDLY� INSTALLATION� ��EASY�UPGRADE�

30$)"3%�)"3%�%3*7&4�'03�:063�".*("
-.6�6(3'� 2"2(� J�%�./3(.-� (#$ 4$4*
0.B�3OCHARD� *%&�$ARD�0K�������� ������������ [��� [���
0.B�3OCHARD� *%&�$ARD� �.B� ���� ��������������[��� [���
0.B�3OCHARD� *%&�$ARD��.B [��� [���
0.B�3OCHARD� *%&�$ARD��.B ������������ [��� [���
0.B�3OCHARD� *%&�$ARD� �.B [��� [���

��.B�2UANTUM�)ARD� %ISK�0K���� ������������ [��� [���
��.B�2UANTUM�)ARD� %ISK��.B� � [��� [���
��.B�2UANTUM�)ARD� %ISK��.B� � [��� [���
��.B�2UANTUM�)ARD� %ISK��.B� � [��� [���
��.B�2UANTUM�)ARD� %ISK��.B� ������������� [��� [���

���.B�2UANTUM�)ARD� %ISK�0K�� ������������ [��� [���
���.B�2UANTUM�)ARD� %ISK��.B ������������ [��� [���
���.B�2UANTUM�)ARD� %ISK��.B ����������� [��� [���
���.B�2UANTUM�)ARD� %ISK��.B [��� [���
���.B�2UANTUM�)ARD� %ISK��.B [��� [���

 JJ� 1MAF?PB�BPGTCQ�?LB�AMLRPMJJCP�A?PBQ
AMKC�UGRF�?� �WC?P�U?PP?LRW

&$-+."*2 $73$1- +�%+.//8
1."3$"�#(2*�#1(5$2

3OCGEN� �������������������[�����
3OCGEN� � �����������������[������ 6LTRA4LIM�3OCLITE� � [�����
3ENDALE������ [������ 4LIMLINE�3OCTEC� ��� [�����
( � �������������������������� [������ $%57�%3*7& [�����
( � � ������������������������[������ ".*("�INTERNAL

FLOPPY� ����������������� [�����

&5/�2$1($2���' 1#�#(2*2

��.B� 0/-:�_�������
���.B�0/-:�_������
1ERFECTLY�MATCHED� IN�COLOUR���STYLE�TO�THE�".*("�
���P�� ���MS�ACCESS�DRIVE�� ��� HIGH�DRIVE�BY�
2UANTUM�� 3OOM�FOR�UP�TO��.B�OF�3".�
EXPANSION�� $UT�0FF�SWITCH� FOR�GAMES�
&XSPANSION� �.INI� 4LOT��� &XTERNAL�4$4*� PORT�
%EDICATED� 146�AND� FAN�� �� YEARS� FREE�
WARRANTY��"DD�[������PER�EXTREA� �.B�3".�
��.B� 0K� [������ �

�.B�[������ �
�.B�[������ �
�.B�[������ �
�.B�[������ �

���.B� 0K� [������ �
�.B�[������ �
�.B�[������ �
�.B�[������ �
�.B�[������

,.-(3.12

1"/"40/*$�.ULTISYNC�MONITOR�[���� )IGH� 3ES����� COLOUR�[���� �
.ICROWAY�'LICKER�'IXER�[���� $#.�'LICKER�'IXER�[���
1)*-*14������.KLL�COLOUR�MONITOR�
��'*��� PROMO�AND� FREE� LEAD���%UST�COVER�ONLY� [���

#(2*2
8E�SELL�OVER� �
���
����OF�OUR�OWN� HIGH�QUALITY�BRANDED�DISKETTES�� #ECAUSE�OUR�NAME�
GOES�ON� THE�DISKS�WE�ENSURE�THAT�THE�QUALITY�MEETS�OUR�EXACTING�STANDARDS��8E�NORMALLY�
SOURCE�4ONY�#ULK�BECAUSE�OF�THEIR�HIGH�CLIP�RATE�� $LIP�3ATE� IS�THE�AMOUNT�OF�OXIDE�THAT�A�
DISK�CAN� LOOSE�BEFORE� IT�BECOMES�UNUSEABLE�

#( ,.-#� #2#�#� ����3�/�(������
����� ������ �������� �������� ����
[�����[���� � [����� [����� [����

���DISKS� IN� ����CAPACITY� LOCKABLE�BOX�[����� �
%*".0/%�)%�����

����� ������ ������� �������� ����
[����� [����� [����� [����� [����

4TORAGE�#OXES� ����� �����
����CAPACITY� [����� [���� �
����CAPACITY�1ASSO�STACKING�BOX�[����� �
$LEANING� ,ITS� 	-IMITED�0FFER
� ����� �����
%ISK�DRIVE�CLEANING� KITS� [����� [����



#(#�8.4 '."*

ST�$HRISTMAS�NEARLY���
����FAKE�1HILIPS������.,**�MONITORS�WERE�IMPORTED�INTGFTLIS
0UHTRY�BY�SOME�UNSCRU�
ITISH�PUBLIC

OUT�OF�YOU
�T

#E�WARNED�THESE�MONITORS�WERE�ELECTRICALLY�UNSAFE�AND�DO�NOT�COMPLY�WITH� #RITISH�
SAFETY�STANDARDS�� ������������������ ������

IE

YOUR� REGULAR�SUPPLIER�F O B B E D � *NFERIOR��G O O D S � GO�BACK�AND�DEMANC�
REFUND��/OTE
�PRODUCT�CODES�ON�THE�REAR�OF�ALL�GENUINE�6,�MONITORS�ENDED�IN�EITBE�
�(� OR� ��(
� IF� YOURS� DID� NOT
� THEN� YOU� HAVEN�T� GOT� THE� REAL� .C�$OV�� ��(� W�
ANUFACTURED�FOR�THE�%UTCH�MARKET�AND���(�WAS�DESIGNED�FOR	TF�dF.a�d�I? ITH �
E�SAFEWORIAMON�A �#RITISH�POWER�SUPPLY��(E- I- C H E C K E D + ? TE ?0 ?A FE L6

0/-:&7&34611-:�
>,8/,</�%3464:=�����"�
79>498�986C�E

�� 48.
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 ,(& � �����2/$"( +�/1.,.3(.-�
"MKNPGQGLE�3FC�-$6� ,(& � �����/ "*
"MIGA� ����
���.B��MS�ACCESS�HARD� DISK�DRIVEN� BY�THE�/&964�4$4*�HARD�DISK�CONTROLLER�WITH� �.B�OF�3".�
WHICH�CAN� VBE�EXPANDED� IN��.B�STEPS�TO�A�MAXIMUM�OF��.B��5HE�/&964�ALSO�COMES�WITH�A�SUITE�OF�STORAGE�
SOFTWARE�UTILITIES�� 'LASHBACK
� 1OWERBENCH
�4MART$ACHE
� 4POOLIT
� %ISK4URGEON
� *NSTANT'ORMAT
�.EMORY%OCTOR��
6TILITIES�TO�ENHANCE�THE�CONTROL� OF�YOUR�4$4*�HARD�DISKS

 JJ� #( ,.-#� �����Q�"MKC�6GRF�3FC�-CU�6MPI@CLAF����� �
4OFTWARE�WITH� THE�MACHINE�COMPRISES�%ELUXE�1AINT�***
�5HE�8ORKS
� )OME�"CCOUNTS
� ��(AMES� 	1UZZNIC
�5OKI�AND�
&LF

� AND�A� BOOK�ENTITLED� �(ET�5HE�.OST�0UT�0F�:OUR�".*("�

0/-:�[���
0R�WITH� �����.K�**�.ONITOR��� '*���1ROMOTION� 0/-:�[���� �

0R�WITH�.ULTISYNC�.ONITOR�AND�$#.�7IDEO�$ARD� 	'LICKER�'IXER
�0/-:�[����

/1.&1$22(5$�/$1(/'$1 +2
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5HIS� LOW�COST
�QUALITY�������
ACCELERATOR
�MEMORY�UPGRADE
�
4$4*�DEVICE�AND� ������MATHS�
CO�PROCESSOR�BOARD�OFFERS�THE�
PERFECT�INTRODUCTION� TO� LOW�
COST�UPGRADES�FOR�THE�".*("�
*T�IS�SUPPLIED�WITH��.B���BIT�
3".
� UPGRADEABLE�TO� ��.B�
���BIT�3".��5HIS�CARD� RUNS�
APPROXIMATELY���TIMES�FASTER�
THAN� THE�STANDARD�".*("�
����������
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5HIS�FAST�������ACCELERATOR
�
MEMORY�UPGRADE
�4$4*�DEVICE�
INTERFACE�BOARD�DELIVERS�
UNCOMPROMISING� SPEED�AND�
PERFORMANCE�WITHOUT�A�HIGH�
PRICE�� *T�CAN� TAKE� ���.B���BIT�
3".� INSTALLED�ALONG�WITH�
������MATHS�CO�PROCESSOR��
3UNS�APPROXIMATELY� ����� TIMES�
FASTER�THAN� THE�STANDARD�
".*("� ����������
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5HE�FASTEST�ACCELERATOR�CARD�
AND�MEMORY�UPGRADE�
AVAILABLE�FROM�(71�� 'EATURING�
A�������$16� RUNNING�AT�
��.)Z� 
�ON�CARD�EXPANSION� TO�
��.B�3".�AND�A�4$4*�HARD�
DISK� INTERFACE�ALL� ON�ONE�CARD��
.AKES�YOUR�".*("� RUN�
APPROXIMATELY� ��� TIMES�FASTER�
THAN� THE�STANDARD�".*("�
����������
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6 GBC � P?LEC �MD�B PGTC �Q GXCQ �
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4QCQ�C ? Q W �RM� GLQR?JJ� 2(,,Q�
2SNNMPRQ�TGPRS?J��?L W �2"2(�BCTGAC

5HIS� IS�THE�EQUIVALENT�OF�THE�
)%���HARD�DRIVE
� BUT�FOR�THE�
".*("� �����AND� �����
MODELS�� *T�FEATURES�THE�SAME�
UNMATCHED� FACILITIES�AND�
PERFORMANCE�GIVING�UNRIVALLED�
POWER��8 ITH�(71�S� INNOVATIVE�
CUSTOM�CHIP�DESIGN
�EASY�AND�
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BACK�UP�TAPE�STREAMER�DEVICE�
FOR�THE�".*("�USES� INDUSTRY�
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8ITH� BACKUP�SPEEDS� IN�EXCESS�
OF��.B� PER�MINUTE
� THE�(71�
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1ROFESSIONAL�7IDEO�"DAPTER�� *T�
FEATURES� ���MILLION�COLOURS
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BUILT�IN�GENLOCK
� FLICKER�FIXER
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FRAME�BUFFER
� FRAME�GRABBER�
AND�DIGITAL� KEYE�� 4UPPLIED�
WITH�$ALIGARI� �%�MODELLING�
AND� RENDERING�SOFTWARE
�
4$"-"�*7���VIDEO�TITLING�
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0THER�PACKAGES�THAT�CAN�BE�PURCHASED�UNDER�
THE�SPECIAL�"MIGA�'ORMAT�7*45"�COVER�DISK�
OFFER�ARE�

*�'(�%&$�
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n�5HE�MOST�COMPLETE�FINAL� IMAGE�
CONTROL�OF�ANY�LANDSCAPE�
SIMULATOR

n�"DD�OAK
�PINE
�PALM
�CACTUS
�
SAGE�BRUSH�TREES�IN�VARYING�
MIXES�AND�DENSITY�

n�"DD� LARGE�OR�SMALL�BUILDINGS
�
ROADS�AND�SUNSETS�

n�%IRECT�SUPPORT�FOR�%$57
�
'IRECRACKER
�)".�&�AND��-- 3

5&33"'03.���MODIFY�YOUR�7*45"�AND�7IST1RO�
LANDSCAPES�OR�CREATE�YOUR�OWN��"DD�DAMS�TO�
RIVERS
�RUN�ROADS�UP�MOUNTAINS
�FLATTEN�OR�BUILD�
UP�MOUNTAINS
�MAKE�CRATERS�ETC�� \�����

.",&1"5)���A�MOTION�EDITING�TOOL��$REATE�
COMPLEX�ANIMATION�SEQUENCES
�CONTROL�
ACCELERATION
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