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#LUE�3IBBON�4OUND8ORKS
� THE�COMPANY�BEHIND�
MUSIC�SOFTWARE�SUCH�AS��2CD�%:A6D �AND�
'FA6C��"��� HAS�RELEASED�A�UNIVERSAL�
SYNCHRONISATION�BOX�

$ALLED�4YNC1RO
�THE�UNIT�ENABLES�USERS�TO�
SYNCHRONISE�.*%*�MUSIC�WITH�MULTIMEDIA
�VIDEO�AND�
AUDIO�HARDWARE�� *T�WORKS�WITH� ANY�"MIGA�APPLICATION�
THAT�USES�.*%*�5IME�$ODE
� INCLUDING�THE�COMPANYiS�
OWN�SEQUENCER�PRODUCTS�

5HE�BOX�SUPPORTS�ALL�MAJOR�SYNCHRONISATION�
FORMATS
� INCLUDING�4.15&
� .*%*�5IME�$ODE�AND�
4ONG�1OINTER��"�6,�PRICE� HAS�NOT�BEEN�FINALISED�

"�NUMBER�OF�OTHER�PRODUCTS�HAVE�BEEN� LAUNCHED�
BY�THE�COMPANY��5HESE� INCLUDE�AN�UPDATE�TO�
�5EF�(=D9F�(EC:9FF=CB5@��7ERSION� L�0E�FIXES�SOME

OF�THE�BUGS�PRESENT�IN�EARLIER�VERSIONS�AND�ENABLES�
OWNERS�TO�GET�THE�MOST�OUT�OF�THE�(EC�+GH8=C�#=G�
AND�THE��E95G=I=GL�#=G��5HE�UPGRADE� IS�FREE�TO�
EXISTING�OWNERS�� �5EF�(=D9F�(EC:9FF=CB5@�COSTS�
_����

5HREE�&XTRAS�DISKS�HAVE�BEEN� RELEASED�FOR�USE�
WITH� +HD9E"�%���5HESE�SELL� FOR�_������EACH
� AND�
PROVIDE�COLLECTIONS�OF�MUSICAL� STYLES
� DEMOS�AND�
CHORD� PROGRESSIONS��5HE�THREE�DISKS�ARE�ENTITLED�
1OP�3OCK
� $LASSICAL� AND�$UTTING�&DGE��5HE�
1OP�3OCK�DISK� INCLUDES�SUCH�STYLES� AS�(OSPEL�
8ALTZ
�(O�(O�AND� 'UNK.ELLOW��THE�$LASSICAL�DISK�
COVERS�EVERYTHING�FROM�#ACH�TO�3ACHMANINOV
�WITH� A�
TOUCH�OF�4TRAVINSKY�	AN�OFFICE�FAVOURITE�HERE
�THROWN�
IN�FOR�GOOD�MEASURE��WHILE�THE�$UTTING�&DGE�DISK

INCLUDES�SUCH�DANGEROUS�SOUNDS�AS�1UNKARAMA�AND�
'UNKJUNGLE�

5HE�COMPANY�HAS�ALSO�ANNOUNCED�THE�START�OF�
THE�5OOLS�8ITHOUT�"�)OME�SCHEME�� 5HE� IDEA� IS�TO�
DISTRIBUTE�ON�DISKS�TOOLS�AND�ACCESSORIES�DEVELOPED�
BY�USERS�OF��5EF�(=D9F�AND��5EF�(=D9F�
(EC:9FF=CB5@��5HE�FIRST�DISK� INCLUDES�UTILITIES�TO�
CREATE�ARPEGGIOS�AND�TO� RE�DIRECT�.*%*�EVENT�
DESCRIPTIONS�TO�A�FILE�OR�DEVICE�� 'ULL� SOURCE�CODE� IS�
INCLUDED�WITH� ALL� OF�THE�UTILITIES�SUPPLIED��"�6,�PRICE�
HAS� NOT�YET�BEEN�FINALISED�

5HE�#LUE�3IBBON�4OUND8ORKS� IS�ON�d����������
���� ������ *TS� PRODUCTS�ARE�SOLD� IN�THE�6,�BY�;ONE�
%ISTRIBUTION�d���������������;ONE�WILL� BE�
EXHIBITING�ON�STAND�"���AT�THE��A=;5�+<CDD9E�+<CJ�

 )&-��/1� &HN?L;=NCP?�MSMN?GM�F;OH=B�CHNI�;=NCIH�;N�NB?��GCA;�0BIJJ?L�0BIQ



/EW�COMPANY�%ISKOTECH�IS�TO�RELEASE�
2 �SERIES�OF�CLIP�ART�DISKS�FOR�THE�"MIGA�

$ALLED�%CI=97@=D	�THE� LIBRARY�INTIALLY�
BOASTS�SIX�SEPARATE�DISKS�COVERING�
DIFFERENT�ASPECTS�OF�TRANSPORT��5HEY�
ARE��3OAD�5RAFFIC� �
�"IR�5RAFFIC
� 3AIL�
3IDERS
�)ORSE�5RAFFIC
�8ATER�5RAFFIC�
AND�3OAD�5RAFFIC����5HE�GRAPHICS�� �
CONSISTING�OF�ANIMATIONS
�CUT�AND�
PASTE� IMAGES�AND�BACKGROUNDS�� �ON�

I�DISK�SHARE�THE�SAME����COLOUR

*2)1&*"!&��0601"*�1,�
�"�)�2+ %"!��1�0%,4

PALETTE
� AND�SO�MAY�BE�COMBINED�WITH�
EASE��5HE�DISKS�COST�_���EACH��"�
DEMO�DISK� IS�AVAILABLE�FOR�_���
%ISKOTECH� IS�ON�d�����������

 �!�-� (�$"�
 %�+$"0�%�+!0
5HE�DEVELOPMENT�AND�DISTRIBUTION�OF�
THE�,� 25 �RANGE�OF�DRAUGHTING�
PROGRAMS�HAS�BEEN�TAKEN�OVER�BY�
%IGITAL�.ULTIMEDIA�4ERVICES�

5HE�COMPANY�IS� LAUNCHING�0�58�
�


�AND�0�58��


��BOTH�OF�WHICH�
SHOULD�BE�AVAILABLE�BY�THE�TIME�YOU�
READ� THIS��5HEY�WILL� SELL�FOR�_�������
AND�_�������RESPECTIVELY��"�FULL�
REFUND� IS�AVAILABLE�TO�USERS� I�
FROM�0�58��


�TO�0�58��


�
%IGITAL� .ULTIMEDIA� IS�ON�W������
�������

"N� INFORMATION�SYSTEM�IS�TO�BE�
LAUNCHED�BY�1ICTUREWARE�AT�THE�
�> :82�'9@AA6C�'9@H �IN�.AY�

$ALLED�THE� *NFORMATION�$ENTRE
�
THE�SYSTEM� IS�BASED�AROUND� AN�
"MERICAN�"�����	AN�"MIGA�WITH� A�
������PROCESSOR�CLOCKED�AT�
��.)Z
�AND�PROVIDES�MULTIMEDIA�
FACILITIES�FOR�SUCH� APPLICATIONS�AS�
POINT�OF�INFORMATION
� POINT�OF�SALE
�
AND�POINT�OF�ADVERTISING�� *TS�DEBUT�
ROLE�WILL� BE�AT�THE��A=;5�+<CDD9E�
+<CJ	�WHERE� IT�WILL� BE�USED� AS�A�
����PAGE�ELECTRONIC�SHOW�GUIDE�TO�
DISPENSE� INFORMATION�ABOUT�THE�
EXHIBITORS�

0THER�APPLICATIONS�ARE�PLANNED
�
INCLUDING�A�MUSEUM�AND�A�ZOO�GUIDE��
"S�/IK�8ILLIAMS
�.%�OF�1ICTUREWARE
�
POINTS�OUT
� COMPUTERS�ARE�ONLY�THE�
FOUNDATION�OF�A�MULTIMEDIA�SYSTEM�

)IS�COMPANY�SUPPLIES�NOT�ONLY�THE�
HARDWARE�BUT�THE�SOFTWARE�AND�
PROGRAMMING�SKILLS�AS�WELL�� j8E�
DON�T�SEE�ANY�TWO�APPLICATIONS�BEING�
THE�SAME
k� HE� SAYS
� jSO� IT� IS�
IMPERATIVE�TO� REMAIN�FLEXIBLE�ON� HOW�
WE�STRUCTURE�OUR�SERVICE�TO�EACH� AND�
EVERY�ONE�OF�OUR�CLIENTS�k

'OR�MORE�DETAILS�ON�THE�
*NFORMATION�$ENTRE
� CALL�1ICTUREWARE�
ON�A �������������

"LTERNATIVELY
� TRY�IT�OUT�YOURSELF�AT�
THE��A=;5�+<CDD9E�+<CJ��8ITH� ABOUT�
����PAGES�OF�INFORMATION�AT�YOUR�
FINGERTIPS
�YOU� CAN�KEY�IN�TO�THE�
LATEST� INFOMATION�ON�EXHIBITORS�AND
� IF�
YOU�RE�FEET�ARE�FAILING�YOU�AT�THE�END�
OF�A� LONG�DAY
�YOU�CAN�EVEN�FIND�THE�
SHORTEST�ROUTE�TO�YOUR�CHOSEN�STAND�
WITH� ITS�MAP�OF�THE�EXHIBITION�5HE�
*NFORMATION�$ENTRE� IS�ON� STAND�"���

-NKJPK�LNEJPAN�BNKI�0AEGKOD=
"�HIGH�SPEED����PIN�DOT�MATRIX�PRINTER�
IS�TO�BE� LAUNCHED�BY�4EIKOSHA�

8ITH�CLAIMED�SPEEDS�OF�UP�TO�����
CHARACTERS�PER�SECOND� IN�DRAFT�MODE�
AND� ����CPS� IN� LETTER�QUALITY�MODE
� THE�
4-���� IS� NO�SLOUCH��$OMPATIBILITY�IS�
ASSURED�WITH� &PSON� -2����AND� *#.�
1ROPRINTER����EMULATION�MODES�

/INE�FONTS� ARE�PROVIDED
� EACH�OF�
WHICH�CAN�BE�PRINTED� AS�NORMAL
� BOLD�OR�
ITALIC��1RINTING�CAN�BE�TO�CONTINUOUS�AND�
SINGLE�SHEET�STATIONERY��"N�UNSUAL�
FEATURE� IS�THE� PRINTERiS�VIEW�BUTTON
�
WHICH�ENABLES�THE�USER�TO�SCROLL�THE

PAPER�UP�SO�THAT�WHAT�HAS�ALREADY�BEEN�
PRINTED�CAN�BE�CLEARLY�SEEN�� 3ELEASING�
THE�BUTTON� RETURNS�PAPER�TO� ITS� PREVIOUS�
POSITION
� READY�FOR�FURTHER�PRINTING�

4EIKOSHA�SEES�THE� PRINTER�AS�A� REAL�
CHALLENGE�TO�THE� LASER�PRINTER�MARKET��
4AID�(ARETH�$ORNISH
�4EIKOSHAiS�SALES�
MANAGER�� �1RINT�SPEEDS�AND����PIN�
QUALITY�ARE�COMPARABLE�TO�THOSE�OF�LOW�
END� LASERS�BUT�THE�DOT�MATRIX�HAS�MANY�
ADVANTAGES� IN� PAPER�HANDLING�FLEXIBILITY
�
LOWER�CAPITAL� OUTLAY�AND� RUNNING�COSTS�k

5HE�4�����WILL� RETAIL�FOR�_�����
4EIKOSHA�d�������������

-,4"/�2-�0 %"*"
6NITED�4TATES�

5H� CHERRW� NABFE�E� ISTIN� �W� ERS� OF� $ORM� �� 	� CORR�
RECEIVE�A�DISCOUNT�WHEN�UPGRADING�


ETA� HAVE�YET�TO�BE�FIT�ALISE�� H� SEE� **��EL� *� HE� *� �IL� ONLY�
��TO�USERS�WISHING�TO�UPGRADE�TO�TH� ���


1ICTUREWAREiS�NEW�*NFORMATION�
$ENTRE
�TO�BE� LAUNCHED�AT�THE��> :82 �
'9@AA6C�'9@H��8EMBLEY
� IN�.AY

0 � ".*("�4)011&3�m �*446&� ���m �+6/&� ����
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5HE�6,iS�ONLY�SHOW�DEDICATED�EXCLUSIVELY�TO�THE�"MIGA� IS�ABOUT�TO�HAPPEN��
5HE�PLACE�IS�8EMBLEY�&XHIBITION�$ENTRE�AND�THE�TIME�IS�.AY��������5ICKETS�
ARE�STILL�AVAILABLE�FOR�_�����FROM�OUR�HOTLINE�ON�d��������������	ENTRY�WILL�BE�
_��ON�THE�DAY
��"DVANCE�BOOKERS�WILL� RECEIVE�A�FREE�SHOW�GUIDE�

'OR�MORE�DETAILS�OF�WHY�THIS� IS�GOING�TO�BE�THE�GREATEST�SHOW�ON� &ARTH
�TURN�
TO� PAGE�����

+AS�@AP=EHO�KJ�����

+"
p �NEW�SOUND�SAMPLER
�THE�#EAT�
P TU D LO 
�HAS�BEEN�LAUNCHED�BY�$ITY�
p E A T
 �CREATOR�OF�THE�SOFTWARE�FOR�

=� �� �� p� �
_� � � � � ��_____� �X�

RCD>C�KGPBN�DIOJ�OC@��HDB<]N�K<M<GG@G�
p�p� �� �� I� p

SOTIRCE�� RA
� �� �
8ALKMANS�AND�TAPE�RECORDERS�

�� p� p�
EDIT�AND�MIX�SAMPLES�AND�ARID�EFFECTS�
SUCH�AS�ECHO
� AMPLIFY�AND�FILTER�

[� �1 L C? M 
 � ��

FROM�$ITS� ����

*,20"�#,/�
1%"�(&!!&"0
-OGITECH� INTRODUCES�A�MOUSE�WITH�A�
FRIENDLY�FACE�� �THE�,IDZ�MOUSE�� /OW�
YOUiLL�NEVER�BE�ABLE�TO�GET�YOUR�KIDS�
AWAY�FROM�THE�"MIGA

-OGITECH� HAS� RELEASED� A�MOUSE�
DESIGNED�SPECIFICALLY�FOR�CHILDREN�

5HE� -OGITECH�,IDZ�MOUSE� IS�
SHAPED�AS�MUCH�AS�POSSIBLE� LIKE� ITS�
MAMMALIAN� RELATION
� IS�COLOURED�GREY�
AND�HAS�TWO�BUTTONS�FOR�ITS�EARS��5HE�
CABLE� REPRESENTS� ITS�TAIL�� "LTHOUGH�
PHYSICALLY�SMALLER�THAN�AN�ORDINARY�
MOUSE
�THE�,IDZ�MOUSE� RETAINS�THE�
SENSITIVITY�OF�THE�OTHERS
�WITH�A�
RESOLUTION�OF�����DOTS�PER�INCH�

5HE�PRODUCT�IS�AIMED�AT���TO� ���
YEAR�OLDS�TO�ENCOURAGE�THEIR�
FAMILIARITY�WITH�COMPUTERS��"�BIRTH�
CERTIFICATE� IS� INCLUDED�WITH�EACH�
MOUSE�SO�THAT�THE�CHILD�CAN�NAME� IT��
5HE�,IDZ�MOUSE�COSTS�_������FROM�
-OGITECH�d�������������

LIGHT�SIMULATOR�GAMES�SOFTWARE�WHICH�IS�
INCLUDED�WITH�EVERY�6,�VERSION�OF�THE�$.�����
MONITOR�

�"LL�GENUINE�6,�MONITORS�HAVE�THE�PRODUCT�
CODES���(
� ��(�OR���(�AND�FULLY�COMPLY�WITH�
EITHER�THE�#RITISH�4AFETY�4TANDARDS�#4����OR�
#4�����AS�WELL�AS�BEING�APPROVED�BY�#&"#�

h8E�HOPE�YOUR�READT�RS�WILL� APPRECIATE�THE� ��
EXTERSIVE�BENEFITS�OF�BUYING�A�GENUINE�6,�1HILIPS�
MONITOR
�AND�ARE�REASSURED�ON�THE� ISSUE�OF�SAFETY�
TOI� ALL�1HILIPS�MONITORS�ON�THE�MARKET��

"�FURORE�ERUPTED�AFTER�THE�PUBLICATION�OF�AN�ADVERT�
BY�%IAMOND�$OMPUTING�*N�LAST�MONTH�S�*SSUE�

5HE�ADVERT
� HEADED� h%ID�YOU�GET�A�SHOCK�LAST�
$HRISTMAS�
�CLAIMED�THAT�NEARLY���
����1HILIPS�
MONITORS�HAD�BEEN�UNOFFICIALLY�IMPORTED� INTO�THIS�
COUNTRY�BY�RETAILERS��5HE�ADVERT�FURTHER�CLAIMED�THAT�
THESE�MONITORS�WERE�ELECTRICALLY�UNSAFE�

-IKE�A�BOLT�FROM�THE�BLUE
�1HILIPS�RESPONDED�
WITH�A�STATEMENT�TO�"MIGA�4HOPPER�� *T�SAID�

h5HE�ADVERTISEMENT�HAS�CAUSED�CONSIDERABLE�
PUBLIC�CONCERN
� AND�WE�D�LIKE�TO�MAKE�CLEAR�TO�YOUR


� � � � � � � � �� ���
FOR�THE�#RITISH�MARKET
�THEY�DO�NOT�POSE�A�RISK�FOR����
USERS�SO�LONG�AS�THE�USER�ENSURES�THAT�A�#RITISH�
POWER�LEAD
�CORRECTLY�EARTHED
� IS�USED�

�1URCHASERS�OF�THE�GREY�IMPORTED�MONITORS�
�� p�

TO�ENSURE�THAT�THEY�PROPERLY�EARTH�THE�MONITOR�WHEN

��\�	TAINLY�MISS�OUT�ON�1HILIPS��ONE�YEAR�ON�SITC�
�� �� �� �� m� p

'URTHER�DETAILS�OF�$OMMODOREiS�
LATEST�"MIGA
�THE�"���
� HAVE�
EMERGED�

$ONTRARY�TO�WHAT�WAS�SAID� IN�OUR�
REPORT�LAST�MONTH
�$OMMODOREiS�$%��
30.�DRIVE
�THE�"����WILL� NOT�PLUG�
INTO�THE�SIDE�OF�THE�"�����5HE�SIDE�
EXPANSION� PORT�HAS�BEEN�COMPLETELY�
REPLACED�BY�THE�SMART�CARD�SLOT�� *T�
WOULD�BE�MADNESS�FOR�$OMMODORE�TO�
RELEASE�A�NEW�"MIGA�THAT�WAS�
INCOMPATIBLE�WITH�$%�TECHNOLOGY��
RUMOURS� ARE�THEREFORE� RIFE�AT�THE�
MOMENT�THAT�THE�COMPANY�PLANS�TO�
RELEASE�A�VERSION�OF�THE�"����
SPECIFICALLY�FOR�THE�"����

4TEVE�'RANKLIN
�.ANAGING�
%IRECTOR�OF�$OMMODORE
� OFFERED�THE�
FOLLOWING�COMMENTS�ON�THE� NEW

MACHINES�� �&VER�SINCE� ITS� LAUNCH� IN�
����
�THE�"MIGA�HAS�BEEN�SUBJECT�TO�
A�PROGRAM�OF�CONSTANT�IMPROVEMENT�
AND�EVOLUTION
� DESIGNED�TO�KEEP� IT�
SAFELY� IN� ITS� POSITION� OF�MARKET�
LEADER��5HIS� LATEST�RANGE�IS�A�GIANT�
LEAP�FORWARD
� GIVING�THE�USER�STATE�OF��
THE�ART�COMPUTING�POWER�AT�AN�
AFFORDABLE� PRICE�k

5HESE�WORDS�HAVE�STRUCK�MANY�
INDUSTRY�FIGURES
� DISAPPOINTED�WITH�
THE�TIMID�SPECIFICATIONS�OF�THE�"���
�
AS� IRONIC��5HE�"����BOASTS�NO�REAL�
IMPROVEMENTS�OVER�THE�"����1LUS
�
WHICH�WAS� RELEASED� LATE� LAST�YEAR�� *T�
HAS�A�BUILT�IN�57�MODULATOR�AND�HARD�
DISK�INTERFACE
� BUT�THESE�OFFER�NO�
IMPROVEMENTS� IN�COMPUTING�
PERFORMANCE�

5HE�USE�OF�SURFACE�MOUNTED�
TECHNOLOGY
� ALTHOUGH� REDUCING�
$OMMODORE�S�COSTS
�GIVES�THE�END�
USER�NO�PAY�OFF��5HE�SLOT�FOR�SMART�
CARDS
�TOUTED�AS�A�STEP�AGAINST�
PIRACY
� HAS�BEEN�GREETED�WITH�
AMBIVALENCE�BY�DEVELOPERS�� *N�AN�
ARTICLE�PUBLISHED�BY�THE�TRADE�
NEWSPAPER�$58
� SPOKESMEN�FOR�
COMPANIES�SUCH�AS�0CEAN�AND�
%OMARK�WERE�ADOPTING�A� hWAIT�AND�
SEEi� ATTITUDE�REGARDING�THE�PROSPECT�
OF�RELEASING�SOFTWARE�ON�A�SMART�CARD�
FORMAT�

5HE�"���
� ALONG�WITH�
$OMMODOREiS�"����$%�30.�DRIVE
�
WILL� BE�GIVEN� ITS�6,�CONSUMER�LAUNCH�
AT�THE�"MIGA�4HOPPER�4HOW��$HECK�
OUT�STAND�"���


����
����������������
"�NEW
�MUCH�ENHANCED�VERSION�OF�
*:DE2�%C@��THE�FRACTAL� LANDSCAPE�
GENERATOR
� HAS�BEEN�RELEASED�BY�
7IRTUAL�3EALITY�-ABS�

"�NUMBER�OF�NEW�FEATURES� HAVE�
BEEN�ADDED�TO�VERSION���� *T�NOW�
SUPPORTS�USER�DEFINABLE�BACKGROUNDS�
AND�FOREGROUNDS��0AK
� PINE
� PALM
�
CACTUS
� AND�SAGE�BRUSH�TREES�CAN�BE�
ADDED� IN�VARYING�MIXES�AND�DENSITIES��
#UILDINGS�AND� ROADS�MAY�BE�ADDED�TO

THE� LANDSCAPE
� AND�THE�
SKY�CAN�BE�GIVEN�A�
SUNSET�EFFECT�

5HE�PROGRAM�COSTS�
_������FROM�)#�
.ARKETING�d������
��������5HOSE�USERS
WHO�GOT�7ISTA�FROM�THE�
"MIGA�'ORMAT�COVER�DISK�
CAN� UPGRADE�FOR�_�������7IRTUAL�3EALITY�
-ABS� IS�ON�d�������������������

$REATE�STUNNING�IMAGES� LIKE�THIS�ONE�
WITH�THE�AID�OF�FRACTALS�AND�7IRTUAL�
3EALITY�-ABSi�7ISTA�1RO��

".*("�4)011&3�m �*446&� ���m �+6/&� ����
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OM?L�A;G?�CH�QBC=B�JF;S?LM�
G;E?�NB?CL�GIP?M�<S�JIMN� CM�<?CHA�
M?N�OJ�IH�NQI��GCA;M�<S�,B;HNIG�
 ?MCAHM�

0K@XDQR� O@QSHBHO@SD�AX�RDMCHMF�
SGDHQ�LNUDR� HMSN� SGD�BNLO@MX�AX�
ONRS�� SGDRD�@QD�SGDM� OQNBDRRDC�AX�
BNLOTSDQ�@MC�SGD� QDRTKSR� @QD�RDMS�
NTS�SN� SGD� OK@XDQR� HM� SGD� ENQL� NE�
QDONQSR�� 3DUDQ@K� GTMCQDC� OK@XDQR�L@X�
O@QSHBHO@SD� @S�NMBD��4GD�F@LD� HSRDKE�
HR�@�LHWSTQD�NE� QNKD�OK@XHMF�@MC�
RSQ@SDFX�

0G@MSNL�$DRHFMR�V@R�RDS�TO�
VHSG�SGD�@HC�NE�SGD�'NUDQMLDMS�
%MSDQOQHRD�!KKNV@MBD�3BGDLD��4GD�
DPTHOLDMS� HS�TRDR�SN� QTM� SGD�F@LD�
HMBKTCDR�SVN�!LHF@����R� KHMJDC� UH@�@�
RDQH@K� B@AKD
� @�'60�RDQHDR� ))� ���-A�
G@QC�CQHUD
� ,;A?/NL?;G��  ,;CHN�� @MC�
!-/3�

4GD�INHMHMF�EDD� HR�]������
RTARDPTDMS�STQMR�@S�SGD�F@LD�BNRSR�
]� ��� �D@BG�� &NQ�LNQD� HMENQL@SHNM�
B@KK� 0G@MSNL� $DRHFMR�� ������
�������

-.�*�#(.)�."��-"���
��H?Q�L?F?;M?�@LIG�)?LC>C;H�
/I@NQ;L?�QCFF� <?�I@�CHN?L?MN�NI�
,;A?/NL?;G�OM?LM��/B;>?M�CM�;�
=IFF?=NCIH�I@�I<D?=N
ILC?HN?>�=FCJ�;LN�
QBC=B�JLIPC>?M�MGIINB�AL;>C?HN�@CFFM�

4GD�CHRJ�BNMS@HMR����CHEEDQDMS�
RG@ODR�@MC�RSXKDR�ENQ�TRD�VHSG�
3NE,NFHJ�R�,;A?/NL?;G�CDRJSNO�
OTAKHRGHMF�O@BJ@FD�� "DB@TRD�SGDX�
@QD�NAIDBS�NQHDMSDC
� SGD�BKHOR� B@M� AD�
QD�RHYDC
� QNS@SDC
� SVHRSDC�@MC�RN�NM�
VHSGNTS� HMSQNCTBHMF�I@FFHDR��4GDX�TRD�
,;A?/NL?;G iR� RSDO�RBQDDMHMF�
E@BHKHSHDR�SN �@BGHDUD�FQ@CHDMS�EHKKR �NE�
322 � RSDOR�

3G@CDR�BNRSR�]�� ��� �EQNL�
-DQHCH@M�3NESV@QD�`�������������

".+)��1(#�.%��
3%0$� (+2!

�OFA;LC;� CM�!OLIJ?�M� F?;>?L�CH�
=IGJON?L�PCLOM�JLI>O=NCIH�� CN�Q;M�
=F;CG?>�;N�NB?��NB��HHO;F��IGJON?L�
2CLOM���/?=OLCNS��IH@?L?H=?�

!S�SGD�BNMEDQDMBD
�6DRRDKHM�
"NMSBGDU
� CHQDBSNQ�NE�SGD� ,@ANQ@SNQX�
N E�#NLOTSDQ�6HQNKNFX�@S�SGD� "TKF@QH@M�
!B@CDLX�NE�3BHDMBDR
�CDRBQHADC�
UHQTRDR�@R� h"TKF@QH@M�EQDDV@QDi �

!�MTLADQ�NE�QD@RNMR�VDQD�FHUDM�
ENQ�SG HR�OGDMNLDM@
� HMBKTCHMF�� KNV�
O@XLDMS�NE�OQNFQ@LLDQR�BNTOKDC�
VHSG�VHCD�ROQD@C� OHQ@BX�� ONNQ�
KDFHRK@SHNM� @F@HMRS�SGD� BQD@SHNM�@MC�
CHRSQHATSHNM�N E�UHQTRDR�� @MC�SGD�E@BS�
SG@S�UHQTR�UHBSHLR�BNMRHCDQ�
SGDLRDKUDR�SGD�ATSS�N E�@�INJD� Q@SGDQ�
SG@M�@�BQHLD�

0B?� FIHA
;Q;CN?>�>CACN;F�M;GJFCHA�
MSMN?G�@LIG�/OHLCT?�B;M�@CH;FFS�
<?AOH�MBCJJCHA�

4GD�O@BJ@FD�BNMRHRSR�NE�@� ���AHS�
QDRNKTSHNM�CHFHS@K� @TCHN�B@QC
� SGD�
!$����
� @MC�/NO>CI����� SGD� ATMCKDC�
RNESV@QD��4GD� B@QC� EHSR � @M�
! ���� ����� ����� �

4GD� B@QC�B@M�R@LOKD�@S�TO�SN
322-222� R@LOKDR�ODQ�RDBNMC
�
QDBNQCHMF�CHQDBS�SN �G@QC�CHRJ�SN� BQD@SD�
UDQX� KNMF�RNTMCR�� "NSG� @M� HMOTS�@MC�
@M�NTSOTS�EHKSDQ�@QD�OQNUHCDC�SN�
OQDUDMS�@KH@RHMF�	SGD�DEEDBS�N E�GHFG�
EQDPTDMBHDR�NTSRHCD� SGD�R@LOKD�
Q@MFD�CHRSNQSHMF�SGNRD�EQDPTDMBHDR�
ADHMF�R@LOKDC
��4GD�B@QC� B@M�
RHLTKS@MDNTRKX�OK@X�A@BJ�ENTQ�
BG@MMDKR�NE�RNTMC�

!KRN� HMBKTCDC� HR�SGD� E@BHKHSX�SN�
RXMBGQNMHRD�VHSG� UHCDN�S@OD�UH@�SGD�
3-04%�SHLD�BNCD�RS@MC@QC�� #NLOKDW

LTKSH�SQ@BJ�BTD� KHRSR�B@M� AD� BQD@SDC�
VHSG� SGD�/NO>CI��� �RNESV@QD�� &TKK�
E@BHKHSHDR� @QD� OQNUHCDC�ENQ�DCHSHMF�
DWHRSHMF�R@LOKDR�NM�SGD� G@QC� CHRJ�

)MBKTCDC� HM�SGD�G@QCV@QD� HR�@�
CHFHS@K� RHFM@K� OQNBDRRNQ
�VGHBG�
OQNUHCDR�ENQ�CHFHS@K� DEEDBSR
� RTBG� @R�
EK@MFHMF
� BGNQTR�@MC�DBGN
� HM� QD@K�
SHLD�

4GHR� HR�SGD� EHQR S�N E�SVN� @TCHN�
B@QCR� OK@MMDC�AX�3TMQHYD��4GD� MDWS�
VHKK� G@UD� ���AHS� QDRNKTSHNM��/SGDQ�
CDUDKNODQR
� HMBKTCHMF�"KTD�2HAANM�
3NTMC�7NQJR
� @QD�BTQQDMSKX�VNQJHMF�
SN� OQNUHCD� RTOONQS�ENQ�SGD�3TMQHYD�
RNTMC�B@QCR�

3TMQHYD� HR�NM� d ��������������
������4GD�!$�����BNRSR�]��� �@MC�
HR� CHRSQHATSDC� HM� SGD�5+�AX�("�
-@QJDSHMF�`������������
�VGHBG�
VHKK� AD�DWGHAHSHMF�@S�RS@MC�$��� HM�SGD�
�GCA;�/BIJJ?L�/BIQ�
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4GD� @CUDQS� K@RS�LNMSG� ENQ�/OSHNM�
4222�V@R� OQHMSDC�VHSG� @M� HMBNQQDBS�
OGNMD�MTLADQ��4GD� BNQQDBS�MTLADQ�
HR� � ����� ��������

)M� K@RS�LNMSGiR�DCTB@SHNM�
BNKTLM�VD�NLHSSDC� SN�LDMSHNM� SG@S�
4NTBG7HMCNV�HR�@U@HK@AKD� EQNL�4GHMJ�
,HLHSDC�NM�`� �������������

������������������
��
!>O=;NCIH�MJ?=C;FCMN�
(�(�B;M� L?F?;M?>�H?Q�
P?LMCIHM�I@�CNM�)C=LI�
"L?H=B�;H>�)C=LI�
!HAFCMB�JLIAL;G�@IL�NB?�
�GCA;�

4GD�OQNFQ@LR� G@UD�
ADDM� QD�VQHSSDM�SN�
BNLOKX�VHSG�SGD� K@SDRS�
.@SHNM@K� #TQQHBTKTL� @MC�
'#3%�CHQDBSHUDR��4GD�
OQNFQ@LR� @QD�@TFLDMSDC�
VHSG� RNTMC� @MC�BNKNTQETK
�
@MHL@SDC�FQ@OGHBR�SN�
DMBNTQ@FD�RSTCDMS�
LNSHU@SHNM

)C=LI�"L?H=B�S@JDR�SGD� RSTCDMS�
EQNL�BNLOKDSD� HFMNQ@MBD�NE�SGD�
K@MFT@FD�TO�SN�'#3%�RS@MC@QC��
4NOHBR�BNUDQDC� HMBKTCD�UDQAR
�
FQ@LL@Q
� UNB@ATK@QX�@MC� RONJDM�
&QDMBG�

)C=LI�!HAFCMB��VGHBG�BNUDQR�
QD@CHMF
�VQHSHMF�@MC� ROD@JHMF
� S@JDR�
DHFGS�XD@Q�NKC�RSTCDMSR� EQNL

e$-&+(2'� X
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0BCHE?L�� NB?�BSJ?LN?RN�MSMN?G�@LIG�
,IIL�,?LMIH�/I@NQ;L?��B;M�L?=?CP?>�
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CONTINUED�FROM�PAGE���

FOR�SEVERAL�MONTHS�AND�ALWAYS�IN�FULL�
1"-�MODE��4O�THAT�SHOULDN�T�BE�ANY�
BAR�TO�.R�.ATTHEWS�BUYING�IT�

*�AGREE�WITH�THE�REMAINDER�OF�
THE�ANSWER
�ALTHOUGH� *� FIND�THAT�
�JA6C�@@< �IS�MUCH�EASIER�TO�USE� IN�
PRODUCING�MULTI�MEDIA�
APPLICATION�DECKS
�ALTHOUGH� IT�IS�LET�
DOWN�BY�NOT�BEING�ABLE�TO�PLAY�
ANIMATIONS�OR�SOUNDS�WITHOUT�
REFERENCE�TO�EXTERNAL�PROGRAMS

.IKE�%ODSON�
#RIGHTON

*� CANiT �IMAGINE�HOW�WE�MANAGED�TO�
SLIP�UP�THERE�.IKE�� �WELL� SPOTTED�

)&33�0#&3&%*503
8HY�IS� IT�THAT�ONLY�THE�EDITOR�GETS�
AN�ACTUAL�PHOTOGRAPH�PRINTED�AT�THE�
START�OF�HIS�COLUMN
�WHILE�THE�REST�OF�
THE�TEAM�HAVE�TO�PUT�UP�WITH�A� HAND�
SKETCHED� LOOK�A�LIKE 

$OME�ON� LADS�AND� LASSIES
�GET�
OUT�THE�PLACARDS�� �j 3EAL�PHOTOS�FOR�
REAL� PEOPLEk 
� j(IVE�READERS�OUR�TRUE�
IMAGEk�AND�SO�ON��"FTER�ALL
� POOR�OLD�
+ASON�)OLBORN�DOESNiT � LOOK�TOO�
HEALTHY�IN�THE�PHOTOGRAPH�PRESENTED�
ALONG�W ITH�HIS�REVIEW�ARTICLE�
COVERING�' E6C6@ �" 2D E6 C �IN�THE�
.ARCH� ISSUE�

3ONNIE�+AMES�
"LLOA

+ASON�)OLBORN�DOESNiT �LOOK�TOO�
HEALTHY�IN�ANY�CASE��5HE�ONLY�REASON�
*� HAVE�MY�PHOTO� UPFRONT� IS�THAT�MY�
MOTHER� LIVES��
����MILES�WAY�AND�
THIS� IS�THE�ONLY�WAY�SHE�CAN� REST�
ASSURED� *iM� LOOKING�WELL� AND�EATING�
PROPERLY��"CTUALLY�THOUGH
�WE�SENT�OFF�
A�QUID�TO�AIL� OUR�CONTRIBUTORS�AT�9MAS�
SAYING� hGO�DOWN�THE�BUS�STATION
�
JUMP� IN� A�MACHINE�AND�GET�YOUR�MUG�
SHOTi ��5HEY�ALL�JUST�POCKETED�THE�
MONEY��5YPICAL�

#6##-*/(�5)306()
*�HAVE�BEEN� READING�YOUR�MAGAZINE�
SINCE� ISSUE���AND�HAVE�ENJOYED�AND�
LEARNT�MUCH�FROM�EACH� ISSUE��5HE�
POINT�*�AM�WRITING�ABOUT�IS�THAT�IN�
YOUR�"MIGA�"NSWERS�PAGES�A� LOT�OF�
PEOPLE�HAVE�BEEN�ENQUIRING�ABOUT�
THE�$ANON�#+�L0E�BUBBLE�JE T�PRINTER�

*�FEEL�A� LOT�HAVE�BEEN�PUT�OFF�BY�
PRINTER�DRIVER�PROBLEMS
�AS�THE�#+��
L0E�ONLY�SUPPORTS�*#.�1ROPRINTER�
AND�$ANON�#+����E�EMULATION��5HIS�
CAN�BE�GOT�ROUND�BY�USING�A�$ANON�
���DRIVER�OBTAINABLE�FROM�A�NUMBER�
OF�COMPUTER�SUPPLIERS�

.Y�WORD�OF�ADVICE�TO�THOSE�
THINKING�OF�BUYING�THIS�MARVELLOUS�
LITTLE �PRINTER�IS�TO�GO�AHEAD
� BUT�TO�
BUY�THE�#+���EX��5HIS� LITTLE �BABY�
LOOKS�EXACTLY�THE�SAME�AS�THE�#+��
L0E�BUT� IT�ALSO�SUPPORTS�&PSON�-2�
EMULATION
�SO�YOU�CAN�USE�THE�
&PSON2�DRIVER�ON�YOUR�&XTRAS�DISK�

1ERRY�5ATMAN�
-EE�0N�5HE�4OLENT

$HEERS�1ERRY
� *� AGREE�THE�#+�L0EX� IS�
A�GREAT� LITTLE� PRINTER�� �EXPECT�TO�SEE�A�
FULL� REVIEW�SOON�

,&:#0"3%�$"1&34
$AN�YOU�EXPLAIN�WHY�$OMMODORE�
HAS�MIXED�UP�SOME�OF�MY�KEYS �0N�
MY�"�����THE�QUOTES�ABOVE�THE�
NUMBER� h� i� KEY�ARE�ABOVE�THE�HASH�
SIGN��)OWEVER�THE�HASH�SIGN�REALLY�
IS�NOT�ON� ITS�PROPER�KEY�EITHER
� IT� IS�
ON�THE�NUMBER�h� i� KEY��THE�!� IS�
ABOVE�THE� h� i� KEY
�AND� *�DONiT �HAVE�
A� �_ i�SIGN�� 	PHEW
�

-EE�#ROWN�
.OTHERWELL

1HEW� INDEED��5HIS� IS�KNOWN�AS�THE�
$OMMODORE�%IMENSIONAL�5RANSITORY�
7ORTEX
� -EE
�AND� IS�A�WELL� KNOWN�
FEATURE�OF�CERTAIN�"����1LUSES�
DESIGNED�TO� INDUCE�DESPAIR�IN�CERTAIN�
CAREFULLY�SELECTED�USERS��:OU�SHOULD�
MOVE�TO�THE�64"� IMMEDIATELY�AND�
UNDERGO�PSYCHO�ANALYTIC�COUNSELLING��
.EANWHILE
� CAN�ANY�OTHER�READERS�
HELP�OUT 

#&45�1&45�5*1
'IRSTLY
� *�WOULD� LIKE�TO�SAY�HOW�GREAT�
*�THINK�IT� IS�THAT�YOUR�MAGAZINE�IS�
PUBLISHING�USEFUL�PROGRAMS�WRITTEN�
IN�%04�AND�"3EXX�WHICH�DO�NOT�
REQUIRE�ADDITIONAL�EXPENSIVE�
SOFTWARE��"�NUMBER�OF�"MIGA�
OWNERS� *�HAVE�MET�COMPLAIN�ABOUT�
THE�COST� INVOLVED� IN�BUYING�OR�
WRITING�UTILITY�PROGRAMS� IN�BOTH�TIME�
AND�MONEY�

5HIS�ONLY�GOES�TO�SHOW�THE� LITTLE �
UNDERSTANDING�THAT�MANY�COMPUTER�
USERS�HAVE�FOR�THE�POWER�IN�
"MIGA%04�AND�"3EXX
�AS�MUCH�CAN�
BE�WRITTEN�USING�THE�PROGRAMS�
SUPPLIED�ON�8ORKBENCH�� *�HAVE�JUST�
FINISHED�PLAYING�AROUND�WITH�THE�
LITTLE �"MIGA%04�ROUTINE� LISTED� IN�
�> :82�'9@AA6C�*SSUE����CALLED�
j 1EST��

"LTHOUGH� *� NOW�HAVE�AN�"MIGA�
����
� IT�WAS�NOT�THAT�LONG�AGO�THAT�
*�WAS�WORKING�WITH�AN�"MIGA�����
VERSION�����WITH�TWO�DISK�DRIVES�� *
�
THEREFORE
�STILL� REMEMBER�THE�
PROBLEMS�ASSOCIATED�WITH�THERE�NOT�
BEING�ENOUGH�ROOM�ON�MY�
8ORKBENCH�%ISK�FOR�THE�EXTRA�
PROGRAMS� *�WANTED�ACCESS�TO��5HIS�
NORMALLY�RESULTED� IN�DELETING�
PROGRAMS�THAT�WERE�NOT�NORMALLY�
REQUIRED� 	FROM�A�COPY�OF�THE�
8ORKBENCH�%ISK�

� EG�&%�AND�&%*5�
IN�THE�$�DIRECTORY�

5HIS�WOULD�MAKE�THE�POTENTIALLY�
USEFUL� j 1ESTk� PROGRAM�UNUSABLE��
)OWEVER
�THIS� IS�NOT�THE�END�OF�
j1ESTk 
�AS�BY�MAKING�USE�OF�OTHER�
"MIGA%OS�����FACILITIES�j 1ESTk�CAN�
LIVE�ON
� BE�SMALLER�AND�WORK�
QUICKER�� #Y�REPLACING�THE�FIRST�THREE�
LINES�WITH�THE�FOLLOWING�
&$)0���&/7�5DLO���%"5&���+�
KDM���
&$)0���&/7�MNV���5DLO��+�
EHQRS���KDM��

&$)0���5�OE������3DLHMCDQR�+�
ENQ��MNV����M�
/05&��5HE� CHARACTER�IS�PRODUCED�
BY�PRESSING�j" LTi�� 	5HE�KEY�ABOVE�
THE�5"#�KEY
��5HIS�RESULTS� IN�THE�
OUTPUT�OF�%"5&�BEING�PLACED�
BETWEEN�THE� j j�FOR�THE�&$)0�
COMMAND�TO�WORK�WITH��5HE�EXTRA�
CHARACTERS�PRODUCED�BY�%"5&�ARE�
STRIPPED�BY�&$)0� IN�TWO�STAGES�
	SEE�MANUAL
�
*� HOPE�THIS�MIGHT�BE�OF�INTEREST�

"LAN�.UNDAY�
#ATH

5HANKS�FOR�THAT�LITTLE�TIP�"LAN
� AND�
LETiS� HEAR�IT�FOR�THE�FIRST� LISTING�EVER�TO�
APPEAR�IN�THE� LETTERS�PAGES�OF�"MIGA�
4HOPPER��5ALKING�OF�LISTINGS
�WE�VE�
HAD�A�COUPLE�OF�DOZEN�OR�SO�SENT�IN�
FOR�THE� NEW� LISTINGS�PAGES�ON� ���c
�����4O� KEEP� hEM�COMING�� �WE�RE�
AFTER�ANYTHING�AND�EVERYTHING�AND�
WEiLL� PAY�YOU�_���FOR�YOUR�TROUBLES��
+UST�SEND�YOUR�CODE�ON�A�DISK�TO�
h-ISTINGS�
�"MIGA�4HOPPER
� ���
.ONMOUTH�4T
� #ATH� #"���#8�

*.1035&3�8"/5&%
8HAT� IS�HAPPENING�WITH�THE�(ERMAN�
RAYTRACING�PROGRAM� j 3EFLECTIONSk 
�
MADE�FAMOUS�BY�THE�AMAZING�ART�OF�
5OBIAS�3ICHTER 

*� HAVE�BEEN�WAITING�FOR�AN�
&NGLISH�TRANSLATION�OF�THIS�PROGRAM�
TO�APPEAR�FOR�ABOUT����MONTHS�NOW��
(ARY�8HITEIEY�INDICATED�SEVERAL�
MONTHS�AGO�THAT�HE�HAD�A�COPY�OF�
THE�(ERMAN�VERSION
�AND�WOULD�
REVIEW�IT�VERY�SOON�AS�HAD�HAD�A� LOT�
OF�CONTACT�WITH�THE�PUBLISHERS
� BUT�
NOTHING�FURTHER�HAS�APPEARED�

*� PHONED�.ARKT���5ECHNIK�IN�
(ERMANY
�EVENTUALLY�SPOKE�TO�
SOMEONE�DIRECTLY�INVOLVED�WITH�THE�
PROGRAM�AND�WAS�TOLD�THAT�IT�HAD�
HAD�NO�SUCCESS� IN�FINDING�A�
COMPANY�WHO�WOULD�MARKET�AN�
&NGLISH�VERSION��4URELY�THERE�MUST�
BE�SOME�COMPANY� IN�#RITAIN�WHICH�
WOULD�MARKET�AN�&NGLISH�VERSION�OF�
THIS�PROGRAM��3EFLECTIONS�HAS�THE�
POTENTIAL�TO�BECOME�THE�LEADING�
"MIGA� RAYTRACER�� *T� IS�FAR�CHEAPER�
AND�PRODUCES�MUCH�BETTER�RESULTS�
THAN�ANY�OF�THE�COMPETITION�SEEM�
TO��$OULD�YOU�USE�YOUR�WEIGHT�AS�
ONE�OF�THE�LEADING�"MIGA�MAGS�TO�
TRY�AND�GET�THIS�SITUATION�SORTED�
OUT �4URELY�YOU�CAN�FIND�A�COMPANY�
WHICH�WOULD�HANDLE�DISTRIBUTION � *T�
CERTAINLY�WOULD�BE�WORTH�THE�EFFORT�
TO�GET�THIS�BRILLIANT�PROGRAM�ON�TO�
THE�MARKET�

"LEXANDER�,ERR�
%OWNTON

0,�GUYS�� �ANYONE�OUT�THERE�
LISTENING �8E�LL� SEE�WHAT�WE�CAN�DO�

$)004*/(�"�81
*�AM�AT�PRESENT�TRYING�TO�DECIDE�
WHICH�NEW�WORD�PROCESSOR�TO�BUY��
5HE�PROBLEM� IS�THAT�THERE�ARE�SO�
MANY�ON�THE�MARKET�TODAY�WITH

&#�,+)6� &�! �
/"�)&0"!���

$0/5*/6*/(�063�4&3*&4�0'�
)"/%:�5*14�#3*/(*/(�:06�5)&�
#&/&'*54�0'�)*/%4*()5���

*� HAVE�HAD�MY�"MIGA�����FOR�SOME�
THREE�YEARS�NOW�AND�HAVE�BEEN�VERY�
HAPPY�WITH� IT�UNTIL�NOW�� -AST�MONTH
�
HOWEVER
� *� PURCHASED�A�$OMMODORE�
����4�MONITOR��5HEN�WHEN�*�TRIED�
TO�SET�IT�UP
� *� NOTICED�THAT�THE�
SCREEN�STARTED�TO�FLICKER�AND�SHAKE�
WHEN�MY�EXTERNAL�DISK�DRIVE�WAS�
ACCESSING�DATA�

*� PHONED�THE�COMPUTER�SHOP�
AND� IT�TOLD�ME�THAT�IT �COULD�BE�MY�
EXTERNAL�DISK�DRIVE�OR�MY�POWER�
SUPPLY�UNIT��5URNS�OUT� IT�WAS�THE�
POWER�SUPPLY�

*� HAVE� IT�SOME��FT�AWAY�FROM�MY�
"MIGA�SO�MY�PROBLEM�WAS�NOT�
SOLVED� LIKE�#RIAN�8ADGEiS�IN�THE�
LAST�ISSUE�� -UCKILY�MY�COMPUTER�
SHOP�EXCHANGED� IT�FOR�ANOTHER�
MODEL�

3+�.ARSHALL�
4TOCKTON�ON�5EES

4EEMS� LIKE�THERE�ARE�A�FEW�DIFFERENT�
TYPES�OF�POWER�SUPPLY�OUT�THERE�AND�
SOME� ARE�BETTER�THAN�OTHERS�
"LTHOUGH�"MIGA�146S�TEND�BE� RATHER�
EXPENSIVE�YOU�CAN� USE�A�1$�UNIT� IF�
YOUiRE�ABSOLUTELY�CONFIDENT�ABOUT�
DEALING�WITH�COMPATIBLE�VOLTAGES�
#UT�BEWARE
�THE� RESULTS�COULD�BE�
FATAL� IF�YOU�ER���BLOW�IT��"ND� IN� ANY�
CASE
� NEVER�WORK�WITH�A�146�WITH� THE�
POWER�SWITCHED�ON�� �ALWAYS�WAIT�A�
GOOD�MINUTE�OR�TWO�AFTER�YOUiVE�
POWERED�DOWN�BEFOREHAND�

.EANWHILE� IF�ANY�OTHER�READERS�
CAN�PASS�ON�TIPS� LEARNT�FROM�
PROBLEMS�EXPERIENCED�AND�OVERCOME�
THEN�JUST�SEND�THEM�TO�� j� *� CAN� LAUGH�
ABOUT� IT�NOW�
�"MIGA�4HOPPER
� ��
�
.ONMOUTH�4T
� #ATH� #"���#8�
F��������������������������������� ��������������������
SIMILAR�FEATURES�THAT�IT� IS�EXTREMELY
DIFFICULT�TO�COMPARE�THEM
�WHEN
RETAILERS�GIVE�	HAVE� 
�SO� LITTLE
INFORMATION�ABOUT�THEM�

8HAT� IiM�AFTER�ARE�THE�FOLLOWING�
FEATURES��NOT�TOO�EXPENSIVE
� IE� LESS�
THAN�_���
�GRAPHICS�IMPORT�EITHER�
*''�OR�)".
�SCALEABLE�FONTS� h#UILT�
INi 
�COLUMNS�	MAX��

�W ILL� RUN�FROM�
FLOPPY�DISKS
� TEXT�TO�FLOW�AROUND�
GRAPHICS
� OUTPUT�TO�1REFERENCES�
PRINTER�IN�COLOUR�AND�A�SPELLCHECKER�
AND�THESAURUS�

8OULD� IT�NOT�BE�POSSIBLE�TO�
PUBLISH�COMPARISON�CHARTS�OF�SIMILAR�
SERIOUS�SOFTWARE�LISTING�ALL�THE�MAJOR�
FEATURES 

5ONY�)AWKER�
#LANDFORD�'ORUM

"�GOOD� IDEA�AND�ONE�WHICH�WE�WILL� BE�
TAKING�UP��.EANWHILE
�CATCH� NEXT�
MONTH�S�MAIN� ARTICLE�WHICH�WILL� SHOW�
YOU�HOW�YOU�CAN�GET�HOLD�OF�MOST�OF�
YOUR�REQUIRED�WORD�PROCESSOR�
FEATURES�FROM�THE�PUBLIC�DOMAIN��$%

".*("�4)011&3�m � *446&� ���m �+6/&� ����
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)E�SGD� QDRTKSHMF� HL@FDR�@QD�SN� AD�
TRDC�ENQ�RNLD� JHMC�NE�CDRJSNO�
OTAKHRGHMF
� @MC� HE�XNT�@QD� OQHMSHMF�NM�
@�LNMNBGQNLD� OQHMSDQ
� SGDM� KNRR�NE�
BNKNTQ�VNMiS �L@SSDQ
�VHKK� HS �!MC�@R�
SGD� GHFGDRS� QDRNKTSHNM� NE�XNTQ�OQHMSDQ�
HR� RNLDSGHMF� KHJD����
� ����NQ�����
CNSR� ODQ� HMBG
� SGD� KNRR�NE�HL@FD�
QDRNKTSHNM�CNDRM�S�L@SSDQ�DHSGDQ�
ADB@TRD�DUDM� HE�XNT�BNTKC�FQ@A�@M�
DW@BS�OGNSNFQ@OGHB� QDRNKTSHNM� RB@M�
NE�SGD�NQHFHM@K
� SGD�PT@KHSX� HR� KHLHSDC�
AX�SGD�SNO� QDRNKTSHNM� NE�XNTQ�OQHMSDQ�

3N�ENQ�SG HR� O@QSHBTK@Q�@OOKHB@SHNM

� �FDSSHMF� HL@FDR�NEE�O@ODQ�NM� SN�CHRJ�
ENQ� HLONQSHMF� HMSN�CDRJSNO� OTAKHRGHMF�
NQ�VNQC� OQNBDRRHMF�O@BJ@FDR
�VGDQD�
SGDX�B@M� AD� QNS@SDC
� QDRB@KDC
� @MC�
ONRHSHNMDC�EQDDKX�NM� SGD� O@FD
� SGDM�
OQHMSDC�NM�XNTQ�LNMNBGQNLD�CNS�
L@SQHW
� HMJIDS�NQ� K@RDQ�OQHMSDQ�� �
LNMNBGQNLD�G@MC�RB@MMDQR�@QD�SGD�
HCD@K� RNKTSHNM��!MXSGHMF�LNQD�VNTKC�
AD�NUDQJHKK�� "TS�SN�AD� TRDETK� ENQ�$40
�
SGD� HL@FDR�FDMDQ@SDC� @MC� R@UDC� AX�
SGD� RB@MMHMF�RNESV@QD�G@UD�SN�G@UD�
BDQS@HM� OQNODQSHDR��4GD� HMHSH@K� HL@FD�
OQNCTBDC�AX�SGD� RNESV@QD� HR� NE�
KHLHSDC� TRD�� �@�L@RRHUD�AK@BJ�@MC��
VGHSD�AHSL@O�VGHBG� HR� SXOHB@KKX�@ANTS�
3-422 �SN � �
����OHWDKR�VHCD�@MC�TO�
SN�@ANTS�� 
���� OHWDKR� GHFG�

4GHR�AHSL@O� HR�BNMRSQTBSDC�NE�
FQNTOR�NE�OHWDKR�B@KKDC� hFQ@HMR���!�
RB@MMDQ�FDMDQ@SHMF���� KDUDKR�NE�FQDX�
BQD@SDR�FQ@HMR�SG@S� @QD�9� OHWDKR�VHCD�
AX�9� OHWDKR� GHFG
� ��� HM� @KK�� SGD� OHWDK�
O@SSDQM� BNMS@HMDC� HM� D@BG�FQ@HM

QDOQDRDMSR�@�RHMFKD�RG@CD�NE�FQDX��
RNKHC�VGHSD�VNTKC� AD����VGHSD� OHWDKR�
@MC� RNKHC�AK@BJ�VNTKC� AD����AK@BJ�
OHWDKR�� )M� RB@MMHMF�I@QFNM�VD�B@KK� SGHR�
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5HE�LINE�ART� IMAGES�CREATED�BY�THE�"LFA4CAN�1LUS�
NEVER�SUFFER�FROM�THE�CORRUPTION�WHICH�SOME�OF�THE�
OTHER�SCANNERS�PRODUCE�AT�����DPI

5HE�%AATA4CAN�SCANNER�CORRUPTS�����DPI� LINE�ART�
SCANS�WITH�SHORT�HORIZONTAL�BLACK�AND�WHITE� LINES
�
HOWEVER�AT�����DPI�AND�BELOW�SCANS�ARE�GLITCH�FREE

"LTHOUGH�THE�)ANDISCANiS�LINE�ART�SCANS�ARE�
ARGUABLY�THE�BEST�OF�THE� LOT
�THE� RIDICULOUS�HEIGHT�
RESTRICTION�OF��
����PIXELS�MEANS� IT�IS�OF�LIMITED�
USE�TO�THE�DESKTOP�PUBLISHER

REAL� DIFFICULTY�IS�THAT�TO� INCREASE�THEIR�
DOTS�PER�INCH� RESOLUTION
�MOST�
PRINTERS�OVERLAP�THE�DOTS� PRODUCED�� �
EVEN� IF�A�PRINTER�SAYS� IT�HAS�A�
RESOLUTION�OF�����DOTS� PER�INCH
� THIS�
DOESN�T�MEAN�THAT�EACH�DOT� IS�
L�� � � TH �OF�AN� INCH�WIDE
�FAR�FROM� IT��
EVEN� LASER�PRINTERS�OVERLAP�DOTS�

$AN�YOU�SEE�THAT� IF�THE�PRINTER�
STARTS�TO�OVERLAP�THE�DOTS� IN�THE�
DITHER
�THEN�THE�PATTERNS� IN�EACH���
PIXEL� BY���PIXEL�GRAIN�OF�THE�BITMAP�
ARE�NOT�BEING�PRINTED�CORRECTLY �8HAT�
ACTUALLY�HAPPENS� IS�THAT�YOU�GET�
WEIRD�AND�UNACCEPTABLE�PATTERNS� IN�
THE�OUTPUT�

4O�THE�BLACK�AND�WHITE�DITHER�IS�
ONLY�USEFUL�FOR� IMAGES�CREATED� USING�
THE�5EXT�OR�-INE�"RT�SETTING�� �THIS�
TYPE�OF�IMAGE�CONTAINS�NO�GRAINS�AND�
SO�WILL� NOT�SUFFER�WHEN�SCALED� DOWN
�
UNLESS� IT�JUST�HAPPENS�TO�CONTAIN�AN�
INTRICATE�OR�REGULAR�PATTERN� BECAUSE�
THE�ORIGINAL� DOES�TOO�

4)"1*/(�61�5)&�4)"%&4
'OR�GREATER�FLEXIBILITY�OF�HALFTONE�
IMAGES�WE�NEED�TO�BE�ABLE�TO�
CONVERT�THE�DITHER�TO�A�TRUE�GREYSCALE�
IMAGE�

5HE�STANDARD�"MIGA�CAN� PRODUCE�
ONLY����TRUE�SHADES�OF�GREY�� �ON�THE�
3(#�VALUES�SCALE�THESE�ARE��
�
��
	BLACK
�TO� ��
��
���	WHITE

� SO�THE�
SOFTWARE�HAS�TO�EMPLOY�A�CERTAIN�
WIZARDRY�TO�CHANGE����DITHERED� LEVELS�
OF�GREY�INTO����TRUE�GREYS�

)OW� IT�ACHIEVES�THIS�WILL� BE�DOWN�
TO�WHICH� ALGORITHM�THE�PROGRAMMER�
HAS�DECIDED�TO�USE��5HE� SIMPLEST�
METHOD� IS�TO� READ�THE�DITHER�IN���
PIXEL� BY���PIXEL�GRAINS� 	INSTEAD�OF���
BY��

� COUNT�HOW�MANY�WHITE�PIXELS�
THERE� ARE� IN�THAT����PIXEL�MATRIX
� AND�
THEN�CREATE�ONE�TRUE�GREY�PIXEL�OF�
THAT�3(#�VALUE�� 'OR�INSTANCE
� SAY�A���
BY���GRAIN�CONTAINED� SIX�WHITE�PIXELS�
	AND�THEREFORE�TEN�BLACK�ONES

� IT�WILL�
CONVERT�THAT�GRAIN� IT�TO�A�SINGLE�GREY�
PIXEL�WHOSE�3(#�VALUE� IS��
�
��� �A�
DARKISH�GREY�

"�MORE�COMPLICATED�METHOD�
WOULD�BE�TO�CONVERT�EACH���BY���
GRAIN� OF�THE�DITHER�INTO�A��� BY��

MATRIX�OF�TRUE�GREY�PIXELS�� BY�CLEVER�
MIXING�OF�THE� ���POSSIBLE�GREYS� IT� IS�
POSSIBLE�TO� REPRESENT�IN�THIS�MATRIX�
ALL� ��� LEVELS�OF�GREY�� �IN� HIGH�
MAGNIFICATION�YOU�WILL� BE�ABLE�TO�SEE�
THAT�THERE�ARE�ONLY����ACTUAL�GREYS
�
IN� NORMAL�MAGNIFICATION�THE�PIXELS�
ARE�SO�SMALL� THAT�THE�EYE� IS�FOOLED�
INTO�SEEING�MORE�

5HE�PATTERNS� IN�THE�GRAINS�OF�THE�
BLACK�AND�WHITE�DITHER�ARE�PRODUCED�
BY�THE�SCANNER�HEAD
� SO�THEREiS�
NOTHING�THE�SOFTWARE�CAN�DO�ABOUT�
THEM
� BUT�THE�CONVERSION�TO�GREYc
SCALE� IS�VERY�MUCH� IN�THE�SOFTWAREiS�
HANDS�AND�THE�METHOD�USED�FOR�THE�
CONVERSION�WILL� AFFECT�THE�QUALITY�OF�
THE�GREYSCALE� IMAGE�

8HICHEVER�METHOD� IS�EMPLOYED
�
THE�CONVERSION� PROCESS�RESULTS� IN� THE�
IMAGE�SHRINKING�TO�A�QUARTER�OF�THE

SIZE�OF�THE�DITHER�� �A� �
����PIXEL�
WIDE�DITHER�COMES�DOWN�TO�A�����
PIXEL�WIDE�GREYSCALE�

5HIS�GREYSCALE� IMAGE� IS�
PREFERABLE�FOR�MONOCHROME�%51�AS� IT�
CONTAINS�ONLY����SHADES�OF�GREY
�AND�
MOST�MONOCHROME�PRINTERS�WILL� BE�
ABLE�TO� REPRESENT�THESE�SHADES�
ADEQUATELY�� #UT�THE� IMAGE�NEEDS�TO�
BE�FAIRLY�BRIGHT�BECAUSE�TOWARDS�THE�
DARK�END�OF�THE�SCALE�THE�DIFFERENCE�
BETWEEN�GREYS� BECOMES� LESS�
DISCERNIBLE
� SO�THE�QUALITY�OF�THE�
CONVERSION�TO�GREY�ROUTINE� IS�ALL��
IMPORTANT�

)AVING� LEARNED� HOW�A�
MONOCHROME�HAND�SCANNER�WORKS
�
AND�DECIDED�WHAT�RESULTS�WE� REQUIRE�
FROM� IT
� IT iS�TIME�TO� LOOK�AT�THE�
SCANNERS�CURRENTLY�AVAILABLE�TO�SEE� IF�
THEY�COME�THROUGH�WITH�THE�GOODS�

%���/�!�4���/�"
0NE�PIECE�OF�HARDWAREL�WAS�NOT�ABLE�
TO� INCLUDE� IN�THIS� ROUND�UP� IS�THE�
MUCH�ADVERTISED�/AKSHA�"MIGA�)AND�
4CANNER�� AT�THE�TIME�OF�GOING�TO�
PRESS�THE�SOFTWARE�WAS�GOING�
THROUGH�A�MAJOR�REWRITE�AND�DESPITE�
SEVERAL� PHONE�CALLS�THE�COMPANY�WAS�
UNABLE�TO�PROVIDE�ME�EVEN�WITH�THE�
CURRENT�VERSION��4ORRY�

)ARDWARE�WISE�ALL� FIVE�SCANNERS�
ARE�FAIRLY�SIMILAR��5HE�SCANNING�HEAD�
ITSELF�IS� 	CURRENTLY
� IN�ALL�CASES�THE�
.ARSTEK�.�����1LUS
� ALTHOUGH�ONE�OR�
TWO�COMPANIES� HAVE� RE�BADGED� IT�
WITH� THEIR�OWN�COMPANY� LOGOS��5HE�
INTERFACES�ALL� PLUG� INTO�THE�PARALLEL�
PORT
� AND�ALL� COME�WITH� SEPARATE�
POWER�SUPPLIES�� 1OINTS�TO� NOTE�ARE�
THAT�THE�%AATA4CAN�AND�)ANDISCAN�
INTERFACES�PLUG�DIRECTLY�INTO�THE�
PARALLEL� PORT
�WHEREAS�THE�"LFA4CAN�
1LUS
� )ANDY�4CANNER�AND�1OWER�
4CANNER�INTERFACES�HAVE�SHORT�CABLES�
WHICH�ENABLE�THE� INTERFACE�TO�BE�
LIFTED�ON�TO�THE�TOP�OF�THE�COMPUTER��
WHICH�MAY�BE� IMPORTANT�TO�YOU�

0NLY�THE�1OWER�4CANNER�HAS�
ADDRESSED�THE�PROBLEM�THAT�YOU�MAY�
WANT�YOUR�PRINTER�PLUGGED� INTO�THE�
PARALLEL� PORT�AT�THE�SAME�TIME�AS�THE�
SCANNER�� THE�1OWER�INTERFACE�HAS�A�
THROUGHPORT�TO�WHICH�YOUR�PARALLEL�
PRINTER�CABLE�CAN�BE�CONNECTED
�
ALTHOUGH�THE�POWER�SUPPLY�MUST�BE�
CONNECTED�TO�THE� INTERFACE�AND�
SWITCHED�ON�TO� BE�ABLE�TO�ACCESS�THE�
PRINTER
� EVEN� IF�YOU�ARE�NOT�USING�THE�
SCANNER��5HIS� ISN�T�A� PROBLEM
� *�VE�
HAD�THE�1OWER�4CANNER�S� POWER�
SUPPLY�AND� INTERFACE�PLUGGED� IN�FOR�
ABOUT�FOUR�MONTHS�SOLID� NOW�AND� IT�
ISNiT �EVEN�SLIGHTLY�WARM�

8ITH�THE�OTHER�INTERFACES
� IF�YOU�
NEED�THIS�DUAL� SCANNER�PRINTER�FACILITY�
YOU�WILL� HAVE�TO� BUY�A�SEPARATE�
PARALLEL� PORT�SWITCH� BOX�

"LL� OF�THE� INTERFACES�EXCEPT�THE�
)ANDISCAN�S�ARE�OF�AN�ADEQUATE�
BUILD�QUALITY�� �THE�)ANDISCAN�
INTERFACE�HAS�PART�OF�THE�PRINTED�
CIRCUIT�BOARD�POKING�OUT�THE�BACK�ON�
WHICH�THE�CONNECTIONS�FOR�THE�POWER

�-"�)��0.�/$)� .*$� �0./$)"
.�� �"�PICTURE�FILE�FORMAT�CAPABLE�OF������MILLION�COLOURS


AP�� �5HE� INTERNAL�COMPUTER�REPRESENTATION�OF�AN�"N� ��M� A
MEMORY�MAP�OF�BITS�	0S�AND� *S
�� ���� ���

��"�TEMPORARY�AREA�OF�MEMORY�WHICH�CAN�EITHER�BE�SCANNED�TO�
DIRECTLY�OR�TO�WHICH� PARTS�OF�THE�MAIN�WORK�AREA�CAN�BE�MOVED�TO�AND�FRO�
FOR�CUTTING�AND�PASTING�ETC�� ?

R�� � *N�THE�CONTEXT�OF�THIS�ARTICLE
�THE�NAME�GIVEN� TO�THE� INITIAL� BLACK�AND��
WHITE�PICTURE�PRODUCED� BY�THE�SCANNER�� p�

% 1 *��%OTS� PER�INCH
�A�MEASURE�OF�RESOLUTION�� � � � � � � � � � � � � �

S�� �5HE�PARTS�OF�A�DITHER�WHICH�CONTAIN�THE�PATTERNS�REPRESENTING�LEVELS�
OF�GREY�� �� �

� �"N� IMAGE�CONSISTING�OF�TRUE�SHADES�OF�GREY�RATHER�THAN�DITHERED�
BLACK�AND�WHITE�REPRESENTATIONS�� �

ONE�� �1HOTOGRAPHS�OR�ARTWORK�BROKEN�UP�INTO�FINE�DOTS�

� �5HE�STANDARD�"MIGA�PICTURE�FILE�FORMAT
�CAPABLE�OF�DISPLAYING�UP�TO�
������COLOI�RS
� BUT�ONLY������ UE� S��ELC� OF�GREY�

%�OF�MACHINERY�WHICH�COSTS�A� LOT�OF�MONEY�� *T�S�WHAT�THE�
PAGES�OF�THIS�MAGAZINE�ARE� PRODUCED�ON� READY�FOR�REPRODUCTION�

�� �

J�COLOUR�� NOT� hBLACK�AND�WHITE���.ONOCHROME�PRINTERS�FOR�
EXAMPLE� PRODUCE�ONLY�ONE�COLOUR�OF�DOT
�USUALLY�BLACK�ONES�
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- * / & � " 3 5 "LFA4CAN�1LUS�
GIVES�YOU�THREE�
CHOICES
�YOU�CAN�
CONVERT�TO�A����
GREY� LEVEL� *-#.
�A�
����GREY�LEVEL�
5*''
�OR�A�����
GREY�LEVEL����BIT�
*-#.��:OUR�GUESS�
IS�AS�GOOD�AS�
MINE�AS�TO�HOW� IT�
PRODUCES�����
LEVELS�OF�GREY�
FROM�A�DITHER�THAT�
ONLY�REPRESENTS�

��� LEVELS�OF�GREY�� �ALTHOUGH�THE�
MANUAL� DOESN�T�SAY�SO
� *�GUESS�THAT�
WHILE�5*''S�AND����BIT� *-#.S�CONTAIN�
UP�TO�����SHADES�OF�GREY
� ONLY�THE�
��� IN�THE�DITHER�ARE�PRESENT�� *N�ANY�
CASE� IT iS�MORE�THAN�THE� ���THAT�A�
STANDARD�"MIGA� *-#.�CAN�CONTAIN�

/ATURALLY�YOU�WILL� NOT�BE�ABLE�TO�
VIEW�THESE�GREYSCALES� IN�ALL�THEIR�
GLORY�WITHOUT�EXTRA�HARDWARE
� BUT�THE�
FILES�CAN�BE� IMPORTED� INTO�%51�
PACKAGES�AND�PRINTED�WITHOUT�HAVING�
TO�OWN�A����BIT�GRAPHICS�BOARD�� *�
TRIED�THE�5*''S�WITH�1AGE4TREAM
� AND�
THE�OUTPUT�QUALITY�IS�EXCELLENT��THE�
���BIT� *-#.S� LOAD� INTO�1AGE4TREAM�
ALSO
� BUT�THE�PRINTED�OUTPUT�WAS�
WEIRD
� COVERED� IN� LITTLE�WHITE�DOTS��
6SING�5HE�"RT�%EPARTMENT�TO�CONVERT�
AN�"LFA4CAN�1LUS����BIT� *-#.�TO�)".
*� GOT�SIMILAR�RESULTS�� *iVE�ASKED�THE�
&DITOR�TO�PUBLISH� A�COUPLE�OF�h����
GREY�LEVELi�5*''�AND����BIT� IMAGES�SO�
WE�CAN�SEE�WHAT�THEY�LOOK� LIKE�WHEN�
OUTPUT�BY�AN� IMAGESETTER�

5HE����GREYSHADE� *-#.S�
PRODUCED�BY�THE�"LFA4CAN�1LUS�
SOFTWARE� LOOK�GREAT� IN� ISOLATION
� BUT�
HELD� AGAINST�THOSE�PRODUCED�BY�
%AATA4CAN�AND�1OWER�4CANNER
� THEY�
APPEAR�MUDDY�AND�BLURRED��5HE�SAME�
IS�TRUE�OF�THE�PRINTED�OUTPUT�� *TiS�A�
CRYING�SHAME
�5OUCH�6P� IS�OTHERWISE�
SUPERB�AND� *� CANNOT�UNDERSTAND�WHY�
.IGRAPH� IS� HAVING�SO�MUCH�DIFFICULTY�
PERFECTING� ITS�CONVERT�TO�GREY�ROUTINE��
IT�WAS�POOR� IN�VERSION� ��AND�STILL� POOR�
���MONTHS� LATER�IN� �����

4)"31�4)054
5HE�BATTLE�FOR�GREYSCALE�SUPREMACY�IS�
BETWEEN� %AATA4CAN�AND�1OWER�
4CANNER�� #OTH� PRODUCE�SHARP� IMAGES�
THAT�VIEWED� IN� ISOLATION� LOOK�
EXCELLENT�� 1UT�THEM�TOGETHER�AND�
COMPARE�THEM�AND�THERE� IS� NO�DOUBT�
THAT�THE�1OWER�4CANNER�GREYSCALE�
IMAGES�ARE�BRIGHTER�AND�SHARPER
� AND�
CONSEQUENTLY�SHOW�MORE�DETAIL�

0N�SCREEN�THE�DIFFERENCE� IS�
NEGLIGIBLE
� IN�FACT�YOU�MIGHT�EVEN�
PREFER�%AATA4CANiS�ON�SCREEN�
IMAGES
� BUT�THERE� IS�A�NOTICEABLE�
DIFFERENCE� IN�THE�QUALITY�OF�THE�
PRINTED�OUTPUT�� BECAUSE�THE�1OWER�
4CANNER�IMAGES�ARE�BRIGHTER
� DOTc
MATRIX�PRINTERS�MAKE�A�MUCH�BETTER�
JOB�OF�THEM�THAN�THE�%AATA4CAN�
IMAGES
� PARTICULARLY�WHEN�PRINTED�TO�
A�1OST4CRIPT�DEVICE�OR�WITH�THE�BETTER

4CANNING� LINE�ART� IS�THE�SIMPLEST�
THING�YOU�CAN�ASK�A�MONOCHROME�
HAND�SCANNER�TO�DO�� *�D�EXPECT�ALL�THE�
SCANNERS�TO�EXCEL� IN�THIS�AREA��
)OWEVER�THIS� IS�NOT�THE�CASE�

5O�MAKE�THE�BEST�USE�OF�
SCANNED� LINE�ART�WE�NEED�TO�SCALE� IT�
DOWN�	USING�%51�SOFTWARE
�TO�
INCREASE� ITS�OUTPUT�	PRINTED
�
RESOLUTION��2UICK�EXPLANATION�� THE�
SCANNED� LINE�ART�*S�SAVED�AS�AN� *''�
*-#.�FILE�WHICH� HAS�A� RESOLUTION�OF�
���DPI��YOU�WANT� IT�TO� PRINT�AT�THE�
HIGHEST�RESOLUTION�YOUR�PRINTER�IS�
CAPABLE�OF
� LETiS�SAY�����DPI��
SCALE�THE� IMAGE�ON�YOUR�%51�PAGE�
TO�����AND�YOU�DOUBLE� ITS�OUTPUT�
RESOLUTION�TO�����DPI
� SCALE� IT�TO�
����AND�YOU�QUADRUPLE� ITS�OUTPUT�
RESOLUTION�TO�����DPI�

3EMEMBER�THAT�SCALING�FOR�
OUTPUT� ISNiT �THE�SAME�AS� RESIZING�
A�BRUSH� IN� AN�ART�PROGRAM
�WHERE�
BY�HALVING�ITS�SIZE�YOU�ARE�
REMOVING�EVERY�OTHER�PIXEL�FROM�
THE� IMAGE��8HEN�SCALING�IN�A� %51�
PROGRAM�YOU�ARE�ACTUALLY�SHRINKING�
THE�SIZE�OF�EACH�DOT
� SO� IT� IS�
POSSIBLE�TO�GET�ALMOST�JAGGIE�FREE�
OUTPUT�OF�SCANNED� LINE� ART�
1ROVIDED
�THAT�IS
� THE� INITIAL� BITMAP�
WAS�BIG�ENOUGH�SO�THAT�WHEN� IT�IS�
SCALED�DOWN� IT�IS� NOT�THE�SIZE�OF�A�
PINHEAD��5O�DO�THIS�YOU�NEED�TO�
SCAN� IT� IN� AT�AT�LEAST�����DPI� IF�
YOUR�PRINTER�HAS�THAT�RESOLUTION�
TOO
� OR�����DPI� IF�IT�HAS� A�TOP�
RESOLUTION�OF�����DPI��5HIS� IS�WHERE�
THE�PROBLEMS�START�

%ATEL�S�)ANDISCAN� RESTRICTS�YOU�
TO�SUCH�A�SMALL� HEIGHT�OF�SCAN� AT�
����AND�����DPI� 	TWO�TO�THREE�
INCHES
�THAT�IT�IS�DIFFICULT�TO�SEE�HOW�
IT�CAN�BE�TAKEN�SERIOUSLY�� #UT�THE�
QUALITY�IS�EXCELLENT�� *F�YOU� INTEND�TO�
USE�A�SCANNER�PRIMARILY�FOR�GETTING�
LINE�ART�OFF�PAPER� INTO�AN�ART�PACKAGE�
FOR�COLOURING�IN�AND�SUBSEQUENT�USE�
IN�A� PROGRAM�OR�MULTIMEDIA� PRESENTAc
TION� OR�ANYTHING�ELSE�TO�BE�DISPLAYED�
ON�THE�SCREEN�AS�OPPOSED�TO�BEING�
PRINTED
�THE�%ATEL� )ANDISCAN�WILL�DO�
THE�JOB�WELL�� *iD�GO�SO�FAR�AS�TO�SAY�
THAT�THE�)ANDISCAN� SOFTWARE�HAS�
BEEN�DESIGNED�WITH�THIS�APPLICATION�
IN�MIND� RATHER�THAN�PUBLISHING�

5)&�/&&%�'03�41&&%
%AATA4CAN�AND�)ANDY�4CANNER�HAVE�
PROBLEMS�SCANNING�LINE�ART�AT�����
DPI� UNLESS�YOUR�MACHINE� IS�
ACCELERATED�� �BOTH�PROGRAMS�CORRUPT�
THE� IMAGES�WITH�SHORT
� HORIZONTAL�
BLACK�AND�WHITE� LINES�� THE�MANUALS�
BLAME�THIS�ON�THE�FACT�THAT�THE�DATA�
IS�BEING�TRANSFERRED�FROM�THE�SCANNER�
TO�THE�COMPUTER�AT�SUCH�A�FAST�RATE�
THAT�THE�"MIGA�CANiT �KEEP�UP��"�
CLASSIC�CASE�OF�A�BAD�WORKMAN�
BLAMING�HIS�TOOLS�� *F�THIS�WAS�THE�
REASON�THEN�ALL�THE�OTHER�SCANNERS�
WOULD�SUFFER�FROM�THE�SAME�PROBLEM
� �THEY�DONiT�� )OWEVER�BOTH�THE

5HE�RESULTS�OF�
CONVERTING�A�
SCANNED�HALFTONE�
TO ����TRUE�GREY�
LEVELS��TO�THE�LEFT�
IS�"LFA4CAN�1LUS
�
%AATA4CAN� IN�THE�
MIDDLE�AND�1OWER�
4CANNER�ON�THE�
RIGHT

%AATA4CAN�AND�THE�)ANDY�4CANNER�
WORK�PERFECTLY�AT�����DPI� AND�BELOW
�
LINE�ART�IMAGES�� QUALITY�IS�EXCELLENT�

5HE�1OWER�4CANNER�ALSO�SUFFERS�
FROM�THESE� hGLITCHESi� AT�����DPI
� BUT�
THE�VERSION� ��SOFTWARE�HAS�A�$LEANUP�
FEATURE�THAT�WILL� PROCESS�THE�SCAN�
AND� REMOVE�THE�STRAY�BLACK�AND�WHITE�
PIXELS�� *T�WORKS�VERY�WELL� INDEED� AND�
1OWER�SHOULD� BE�APPLAUDED�FOR�DOING�
SOMETHING�ABOUT�IT�RATHER�THAN�
PASSING�THE�BLAME��"GAIN
� THE�QUALITY�
OF�THE� LINE�ART�SCANS�ARE�EXCELLENT�

5HE�FOUR�PACKAGES�DISCUSSED�
ABOVE�ALL�DO�A� hREALTIMEi� SCAN�� �AS�
YOU�PULL�THE�SCANNER�HEAD�OVER�YOUR�
ARTWORK�THE�COMPUTER�IMAGE� IS�BUILT��
UP�ON�SCREEN�AT�THE�SAME�TIME��5HE�
ADVANTAGE� IS�THAT�YOU�CAN� IMMEDIc
ATELY�SEE� IF�THE�SCAN� IS�COMING�OUT�
TOO� LIGHT�OR�DARK
� AND�TWIDDLE�THE�
BRIGHTNESS�WHEEL� ACCORDINGLY��5HE�
DISADVANTAGE� IS�THAT�BY�TAKING�YOUR�
EYES�OFF�THE�SCANNER�YOU�MAY�WANDER�
OFF�THE�STRAIGHT�AND�NARROW�OR�PULL� TOO�
QUICKLY��4WINGS�AND� ROUNDABOUTS�

5HE�"LFA4CAN�1LUS� IS�THE�ONLY�ONE�
OF�THE�PACKAGES�THAT�DOESN�T�DO�A�
REALTIME�SCAN��"FTER�COMPLETING�THE�
SCAN�THE�SOFTWARE�HAS�A�SHORT�THINK�
ABOUT�IT�AND�THEN�DISPLAYS�THE�
RESULTS��5HERE�ARE�NEVER�ANY�GLITCHES�
ON�����DPI� LINE� ART�SCANS
� AND�THE

QUALITY�OF�THE�RESULTS� IS�EXCELLENT�
$OMPARING� LIKE�WITH� LIKE
�THERE� IS�

NOTHING�TO�CHOOSE�BETWEEN�THE�
QUALITY�OF�THE� LINE�ART�SCANS� PRODUCED�
AT�����DPI�WITH�EACH�SCANNER��5HE�
REAL�DIFFERENCE� IS�THAT�THE�%ATEL�
)ANDISCAN�APPEARS�OVER�SENSITIVE�TO�
A�JERK�WHEN�PULLING�THE�SCANNER�OVER�
THE�ARTWORK
�WHICH�CAN� RESULT� IN� A�
BLACK� LINE�ACROSS�THE�SCAN�� #UT�WITH�
PRACTICE�THIS�PROBLEM�GOES�AWAY�

"LFA4CAN�1LUS� m �m �m �m �m
%AATA4CAN� m �m �m �0�0
%ATEL�)ANDISCAN� � �� �� � �
)ANDY�4CANNER� m �m �m �0�0
1OWER�4CANNER� m �m �m �m �0

*F�YOU� INTEND�TO�SCAN� HALFTONES�
	PHOTOGRAPHS�OR�ARTWORK�WITH�MORE�
THAN�TWO�COLOURS�OR�SHADES�OF�GREY

�
YOU�CAN�FORGET�THE�%ATEL�)ANDISCAN�
AND�;YDECiS�)ANDY�4CANNER�BECAUSE�
NEITHER�CAN�CONVERT�THE�ORIGINAL� BLACK��
AND�WHITE�DITHER�TO�A�GREYSCALE�
IMAGE�� 	5HE�REASONS�GREYSCALE� IS�
PREFERABLE�TO�A�DITHER�WERE�DISCUSSED�
IN�THE� INTRODUCTION�TO�THIS�ARTICLE�


0NLY�THREE�OF�THE�SCANNERS�CAN�
PRODUCE�GREYSCALES�� �"LFA4CAN�1LUS
�
%AATA4CAN�AND�1OWER�4CANNER�

5HE�1OWER�
ZOOM�IN�AND�WORK�ON�THE
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5HE�;YDEC����,�� �ONE�ADD�ON�FOR�THE�"����AND�THE� 5HE�$ORTEX��.B�� �SO�EASY�TO�INSTALL�THAT�THE�
"����1LUS�YOU�DEFINITELY�SHOULDN�T�FORGET� INSTRUCTIONS�ARE�ON�THE�BACK�OF�THE�BOX

?<<<@GAG@GA

+ � � � "� m� I
��� ��

8ITH�THE�$ORTEX��.B
�YOU�CAN�RUN�PROGRAMS�WHICH�
ARE�OUT�OF�REACH�WITH�A� LESSER�EQUIPPED�MACHINE

*"*,/ &"0 ��/"� * E
- OW�WE�VE�SEEN�HOW�

3".�WORKS
� THOSE�OF�
YOU�WHOSE�BRAINS�ARE�
STILL�WAVING�THE�WHITE�

FLAG�CAN�RELAX
� BECAUSE� IN�TRUE�
�> :82�'9@AA6C�TRADITION
�WE�RE�
GOING�TO�PICK�THE�BEST�OF�THE�
MEMORY�BOARDS�

5HERE� ISN�T�MUCH�TO�BE�SAID�
ABOUT�INDIVIDUAL� SYSTEMS��WHEN� IT�
COMES�TO�THE�CRUNCH� 3".� IS�3".�
/O�MATTER�WHAT�PEOPLE�TELL�YOU
� ALL�
3".�EXPANSIONS� RUN�AT�THE�SYSTEMiS�
SPEED�� �GENERALLY
� NO�ONE�EXPANSION�
WILL� BE�FASTER�THAN�ANY�OTHER�

*N�THE�"�������,�CATEGORY�	BY�
FAR�THE� LARGEST
�THERE� IS�VERY�LITTLE�TO�
CHOOSE�BETWEEN�THE�;YDEC�AND�
$ORTEX�BOARDS�WITH�THE� %ATEL�DESIGNS�
COMING�A�VERY�POOR�THIRD��5HEY� LOSE�
POINTS� IN� TWO�AREAS�� THE�CONSTRUCTION�
QUALITY�WAS� BELOW�PAR�AND�THE�
DESIGNS�SKIMPED�ON� THOSE� IMPORTANT�
DECOUPLING�CAPACITORS�� 5HESE�DEVICES�
STOP�THE� POWER�SUPPLY�jCROW�BARRINGk

WHEN�THE�CHIPS�ARE�ACCESSED�� AN�
EFFECT�WHICH�MAY�CRASH�THE�MACHINE��
&VERY�%3".�CHIP�SHOULD� HAVE�ONE�
SOLDERED�AS�NEAR� ITS� POWER� LINES�AS�
POSSIBLE��THE�SAME�GOES�FOR�THE��.B�
INTERNAL� DESIGNS�FOR�THE�"����1LUS�

0N�THE�WARRANTY�BUSTING����.B�
+ESIGNS�THERE� IS� LITTLE�TO�SEPARATE�THE�
�YDEC�UNITS�FROM�THE�1OWER�
$OMPUTING�DESIGN�� 1OWER�AND�%ATEL�
SHARE�A�SIMILAR�COMPACT�(ARY�
ADAPTER
� BUT�THE�%ATEL� LOSES�OUT�ON�
POOR�CONSTRUCTION�AND�DESIGN�

4-05�&91"/4*0/4
0NLY�TWO�EXTERNALLY�FITTED�EXPANSIONS�
MANAGED�TO�FIND�THEIR�WAY�HERE�g�ONE�
FROM�"MERICAN� SPECIALISTS
�4UPRA�
AND�ONE�FROM�$ORTEX� IN�THE�6,��
4UPRAiS� LITTLE� BEASTY�FEATURES�A�BUS�
PASS�THRU
�OFFERS�UP�TO��.B�3".�AND�
TAKES�UP�NEXT�TO� NO�DESKTOP�REAL��
ESTATE��4OUNDS�GREAT�� �BUT�THERE�ARE�
TWO� LITTLE�SNAGS��5HE�EXPANSION� IS�
ACHIEVED�WITH� RATHER�RARE� L.BX��;*1

MUST�PICK�THE�EXPANSION�CAREFULLY��'OR�INSTANCE
� ALTHOUGH�THE�4UPRA�
���39�SYSTEM�WORKS�FINE�ON�MOST�"����MACHINES
� IT �STOPPED�MY�"����
WORKING�� *N�THE�EVENT� IT�WILT� USUALLY�WORK�OUT�CHEANER�IN�THE� LONG�RUN�TO

TYPE�OF�CHIPS�THEY�W ILL�NCCCPT��4*..S�ARE�CHEAPER�AND�EASIER�TO �F IT �THAN�
��CC�� O��� �p������F7���� K�	�C� �75 � � �+C�

*F����.B�TO��.B�IB��UUR�TICKE T�THE�,$4�1OWER�1$�BOARD�IS�A�VERY

EXPANSION�	 L�� . B �OR��.B
�BESIDES�BEING�THE�BEST�1$�EMULATOR�*�HAVE�
,FBK�ON�ANYTHING�MICRO�

^ ^ ^ ^ � �".,/ 1(2.-�.%�3'$�,$,.18�!. 1#2� ^�^�^�^

;YDEC����.B� ;YDCC��.B� ;YDEC�.EGABOARTI
$ONSTRUCTION

%OCUMENTATION

&ASE�OF�FITTING

0VERALL

$LEVER�LITTIE�FOUR�CHIP�
DESIGN�AND�WELL�MADE�TOO

8HAT�DID�YOU�EXPECT�

4IMPLE
�EASY
�A�EHLFFIP�
COULD�PROBABLY�DO�IT

/ICE�BOARD
�MARRED�
SIIGHTJY�BY�

#� F;? <�EB978DF4:�

TH IN �BUT�QUITE�ADEQUATE

2UALITY�COMPONENTS�
BUT�THE�JUMPER�LOOKS�

PRONE�TO�FAILURE

p ) * �BUT�
YOU�GET�WHAT�
YOU�PAY�FOR

2J�986�� �� �'5� �4F8�����%� ,�'�'4EF8D��	�'5� �4F8?��'5

5WO�COMPACT�BOARDS�� /OT�THE�BEST�AROUND� %UBIOUS�BOARD�LOOKS� 485�LOOKS�NICE
NICETY�BUILT�TOO� NICE�BUT�LACKS�NORMAL� BUT�+ACKS�PROPER

DECOUPLING� DECOUPLING
m m m � m m m m � m m m m � m m

0NE�PHOTOCOPIED�SHEET� #ETTER�THAN "BOVE�PAR�FOR� 6FYTMM�
THIS�TYPE

%ROP�IN�AND�GO� 0PEN�UP�AND�CROWBAR�IT� IN

AT�LITTLE�EXPANSION� (REAT�IF�YOU�HAVE�A�FOUR��
PUT�TH E ���_��� [FT LP �. �, �BOAb`

:OU�LL� HAVE�TO�OPEN� 4IMPLE�UNLESS�YOU�WANT� /OT�TOO�BAD�0AJY� "�CINCH 
THE�LID�TO �GET�THIS�*N� THE�$HIP�F "�.�OPTION�
� ADAPTER�IS �QUITE�SLIM

THANKS�TO �4.5S

/OT�FOR�THE�BEGINNER� %ESIGN�LOOKS�A� WARRANTY�BASHER
�NOT� (��FOR�THE�MONEY
LITTLE�SUSPECT� FOR�THE�BEGINNER

".*("�4)011&3�m �*446&� ���m �+6/&� ����
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4INCE�FITTING�AN�"�������.B�
EXPANSION
� THE�CLOCK�ON�MY�"MIGA�
HAS�BEEN�ERRATIC
�SELDOM�KEEPING�
TIME�FOR�MORE�THAN�A�FEW�DAYS�

5HIS� IS� LIKELY�TO�BE�A�SIMPLE�CASE�OF�A�
FLAT�BATTERY�� 4INCE�THE� BATTERY�BACKED��
UP�CLOCK� IN�YOUR�MACHINE� IS�SUPPLIED�
WITH�A�/ICKEL�$ADMIUM� RECHARGEABLE
�
SIMPLY�LEAVE�THE�MACHINE� SWITCHED�
ON� FOR����HOURS�TO�GIVE� IT�TIME�TO�
CHARGE�UP��"FTER�THAT
�THE�CLOCK�
SHOULD� KEEP� REASONABLE�TIME� IN�
NORMAL� USE�� *T�WILL� RUN�DOWN� IN�TWO�TO�
THREE�WEEKS� IF�THE�MACHINE� IS�NOT�
SWITCHED�ON�

3".�$-"4)
*� BOUGHT�A�(71�HARD�DISK�WITH��.B�
OF�3".�FITTED��.OST�OF�MY�PROGRAMS�
RAN�0,
�BUT�WHEN� *�TRIED�TO� RUN�
%286DEC62> �� �� % C@ E6I E�� �� %9@E@? �
%2:? E�� �OR��68:D�� C2H �FROM�THE�HARD�
DISK�THEY�ALL�CRASHED�

"S�SOON�AS� *� REMOVED�THE�EXTRA�
�.B�FROM�THE�HARD�DISK�THE�
PROGRAMS�RAN� LIKE�A�DREAM�� *S�THE�
EXTRA�MEMORY�AT�FAULT
�OR�IS� IT�A�
SIMPLE�CASE�OF�INCOMPATIBILITY 

Y Y Y �2-$/�!&+$�/�+&� Y Y Y
*�OWN�AN�"MIGA�"����WITH�TWO�
EXTERNAL�DRIVES�AND����.B�;YDEC�
3".�UPGRADE�BOARD�� *�AM�THINKING�
OF�BUYING�AN�"����HARD�DRIVE�� *S� IT�
POSSIBLE�TO�UPGRADE�THE�"����TO�
ITS��.B�3".�FACILITY�AND�STILL� USE�
MY�EXISTING����.B�UPGRADE 

5HE����.B�EXPANSION�FITS� INSIDE�
THE�TRAP�DOOR�OF�THE�"���
�WHEREAS�
THE�"����HARD�DRIVE� IS�DESIGNED�TO�
FIT�EASILY�TO�ONE�SIDE
� SO�THERE�ARE�
NO�PHYSICAL� PROBLEMS�FITTING�THE�
EQUIPMENT��5HE�TWO�WILL�WORK� IN�
HARMONY
� INCLUDING�THE�EXTRA��.B�
3".� UPGRADE��5HE�COST�OF�THE� �.B�
3".� IS�AROUND�_����

5HERE� IS�NO� REASON�WHY�PROGRAMS�
SUCH� AS�1AGESTREAM���AND�1ROTEXT���
SHOULD�CRASH�WITH� EXTRA�MEMORY�

*T�CERTAINLY�SOUNDS� LIKE�A�MEMORY�
PROBLEM�� 'IRSTLY
� CHECK�TO�MAKE�SURE�
THAT�BOTH�4*..S�ARE�PROPERLY�
INSTALLED��5HEY�HAVE�TO� BE�VERY�FIRMLY�
PUSHED� INTO� PLACE�� *F�ONE�4*..� IS�
SLIGHTLY�MISALIGNED� IT�COULD�CAUSE�THE�
PROBLEMS�YOU�ARE� HAVING�� *F�THIS� IS�
NOT�THE�PROBLEM
� IT� LOOKS� LIKE�YOU�
HAVE�A�FAULTY�MEMORY�CHIP�
SOMEWHERE�ON�YOUR�(71�BOARD��5HIS�
IS�SOMETIMES�DIFFICULT�TO�DIAGNOSE�
WITH� SOFTWARE�3".�TESTING�UTILITIES��
SOME�CHIPS
� FOR�EXAMPLE
�WORK�FINE�
UNTIL�THEY�WARM� UP��5HE�FIRST�THING�TO�
TRY� IS�TO� LEAVE�THE�3".�TEST�PROGRAM�
RUNNING�OVERNIGHT�� *F�THAT�DOES�NOT�
FIND�ANY�PROBLEM
�YOUR�BEST�BET�IS�TO�
SEND�THE��.B�OF�CHIPS�BACK�TO�YOUR�
SUPPLIER�AND�ASK�FOR�THEM�TO�BE�
CHECKED�OUT�ON�A�PROFESSIONAL� CHIP��
TESTER�OR
� BETTER�STILL
� ASK�THEM�TO�
GIVE�YOU��.B�OF�NEW�CHIPS�

5HERE� IS�ALSO� A�CHANCE�THAT�YOUR�
(71�CARD�COULD�HAVE�A�FAULT�ON� IT
� BUT�
GET�THE�CHIPS� REPLACED�FIRST�� *F�THAT�
DOES�NOT�SOLVE� IT
� SEND�THE�BOARD�
BACK�

&91"/4*0/�'03�'3&& 
8HILE� LOOKING�INSIDE�MY�"MIGA�
�����*� FOUND�A�$OMMODORE�
EXPANSION�BOARD� LABELLED� h"�����
�.B�3".�&91��"44:�/O���������
3&7����A��������i�� *�NOTICED�THAT�
THERE�WAS�ROOM�FOR����MORE�CHIPS��
%OES�THIS�MEAN� *�CAN�HAVE�MORE�
MEMORY�WITHOUT�HAVING�TO�BUY�AN����
UP�BOARD 

5HAT�PARTICULAR�BOARD� IS� RATHER�OLD�
AND�ONLY�TAKES�THE�MACHINE�UP�BY�AN�
EXTRA����.B�USING�A�SET�OF����NS�
�����
�OR�SIMILAR
� 3".�CHIPS��
)OWEVER
� BEFORE�YOU� RUSH�OFF�AND�BUY�
THOSE�CHIPS
� THERE� IS�MORE�TO�THIS�
UPGRADE�THAN�MEETS�THE�EYE�
"LTHOUGH�THE�BOARD�CAN�BE�CONFIGURED

TO�TAKE�THE�EXTRA�3".
� IT�HAS�A�
DESIGN�FAULT��5ESTERS� HAVE�REPORTED
�
AND�$OMMODORE�CONFIRMS
�THAT�THE�
MACHINE�BECOMES�HIGHLY�UNSTABLE�
WHEN�THE�EXTRA�3".� HAS�BEEN�ADDED�
AND�FREQUENTLY�CRASHES�WITHOUT�
WARNING��8E�CANNOT�THEREFORE�
RECOMMEND�THAT�YOU�MAKE�THE�
MODIFICATION��"�BETTER�BET�WOULD�BE�
TO�BUY�A� LATER�BOARD
� OR�ONE�OF�THE�
MANY�THIRD�PARTY�EXPANSIONS�

108&3#0"3%�3".
$AN�THE�7ORTEX�"5�0NCE�1$�
EMULATOR�ACCESS�ALL��.B�OF�MY�
"MIGA�MEMORY 

:ES
�CLICKING�ON�A�FEW�BUTTONS�MEANS�
THAT�THE�"5�0NCE� INSTALLATION� SOFTWARE�
WILL� ENABLE�YOU�TO�DECIDE� HOW�MUCH�
OF�THE�MEMORY�YOU� HAVE�FITTED� IS�
AVAILABLE�TO�THE�1$�

'"5�"(/64�-08�%08/
*� RECENTLY�BOUGHT�A�'AT�"GNUS�CHIP�
FOR�MY�"���
�WHICH�ALSO�HAS�A�%ATEL�
���,�3".�EXPANSION��8HAT�DO� *�
NEED�TO�DO�TO�GET��.B�OF�$HIP�
3". 

(ETTING�YOUR�FATTER�"GNUS�CHIP�TO�
RECOGNISE� �.B�OF�$HIP�MEMORY� IS�
POSSIBLE�ON�YOUR�MACHINE
� BUT�THE�
DETAILS�VARY�DEPENDING�ON�WHICH�
REVISION�MOTHERBOARD�YOU�HAVE�� *F�YOU�
HAVE�A� RECENT�REVISION� SIX�
MOTHERBOARD
�YOU�WILL� NEED�TO�FIND�
+1��ON�THE�MOTHERBOARD� 	THREE�SMALL�
SQUARE� SOLDER�PADS

� CUT�THE�
CONNECTION�BETWEEN�THE�BOTTOM�TWO
�
AND�SOLDER�A�CONNECTION� BETWEEN� THE�
TOP�TWO��5HEN
� FIND�+1�"�	BY�THE�
EXPANSION� 3".�CONNECTOR
�� "GAIN
�
THERE�ARE�THREE�SOLDER�PADS��WITH�THE�
BOTTOM�TWO�CONNECTED��$UT�THIS�
CONNECTION��8HEN�YOU� REBOOT�YOUR�
MACHINE
� YOU�SHOULD� HAVE��.B�OF�
$HIP�MEMORY�

*F
� ON�THE�OTHER�HAND
�YOU�HAVE�A�
REVISION�FIVE�MOTHERBOARD
� THE�
PROCEDURE� IS�A� LITTLE�MORE�TRICKY�� 'IRST
�
DO�THE�+1��MODIFICATION�AS�DESCRIBED�
ABOVE�FOR� REVISION�SIX�BOARDS�� /OW�
YOU� NEED�TO�CUT�A�SOLDER�TRACK�
1LEASE�BEAR� IN�MIND�THAT�THIS� IS�A�
DIFFICULT�OPERATION
� AND�ONE�WHICH�WILL�
VOID�YOUR�WARRANTY��8E�TAKE�NO�
RESPONSIBILITY�FOR�ANY�DAMAGE�
INFLICTED�ON�YOUR�MACHINE�AS�A� RESULT�
OF�PERFORMING�THIS�OPERATION
� AND�WE�
SUGGEST�THAT�YOU�GET�AN� AUTHORISED

ENGINEER�TO�DO� IT�FOR�YOU�
5HE�TRACK�YOU� NEED�TO�CUT� IS�THE�

ONE�CARRYING�THE�@&93".�SIGNAL
�
CONNECTING�TO�PIN� ���OF�THE�TRAPDOOR�
EXPANSION�CONNECTOR
� ON�THE�
UNDERSIDE�OF�THE�MOTHERBOARD�� 	:OU�
CAN�FIND�THE�PIN�NUMBERING�OF�THE�
EXPANSION� BY� LOOKING�IN�"PPENDIX�'�OF�
YOUR�6SER�.ANUAL�
�5HERE� IS� A�HOLE�
ABOUT�ONE�EIGHTH� OF�AN� INCH�FROM� PIN�
��
� FROM�WHICH� A�TRACK�RUNS�UP�THE�
BOARD�� *T�IS�VERY�CLOSE�TO�A�WHITE� LINE�
PRINTED�ON�THE�BOARD�� �THIS�WHITE� LINE�
HIDES�ANOTHER�TRACK�BENEATH� IT
� AND�
MUST�NOT�BE�CUT��5HE�TRACK�COMING�
FROM�THE�HOLE� IS�THE�ONE�TO�CUT�

%055:�4$3&&/
.Y�"MIGA�S�SCREEN�FLASHES�EVERY�
TIME� *� HIT�A�KEY
� AND�PIXELS�APPEAR�
AT�RANDOM�ON� IT��5HE�DISK�PROMPT�
AFTER�A�RESET� IS�GREATLY�CORRUPTED��
8HEN� *� TRY�TO� REBOOT
�THE�DRIVE�
EITHER�CONTINUALLY�SPINS�OR�JUST�SPINS�
A�BIT�AND�THEN�STOPS�

5HIS�WEIRD�EFFECT�OF�RANDOM�DOTS�
APPEARING�ALL� OVER�THE�SCREEN� IS�
SIMPLE�TO�DIAGNOSE� IN�GENERAL
� BUT�IT�
IS� NOT�ALWAYS�EASY�TO�TRACK�DOWN�THE�
SPECIFIC�CAUSE��5HE�PROBLEM� IS�
SIMPLE�� EITHER�THE�3".�CHIPS�ARE�
FAULTY�OR�THEY�ARE�NOT�BEING�
REFRESHED�� %3".S�USED� IN�MANY�
COMPUTERS�NEED�TO�BE� REFRESHED�
EVERY�COUPLE�OF�MICRO�SECONDS�SO�THE�
DATA�THEY�CONTAIN� IS� NOT� LOST��8HEN�
BITS�DROP�OUT�BECAUSE�SOMETHING�HAS�
GONE�WRONG
� THE� RESULT�TENDS�TO�
MANIFEST�ITSELF�AS� RANDOM�CRASHES�
AND�OR�BITS�OF�GARBAGE�APPEARING� LIKE�
HOLES�ALL�OVER�THE�SCREEN�

'IRST�REMOVE�ANY�3".�
EXPANSIONS�YOU�MAY�HAVE�AND� SEE� IF�
THAT�CURES�THE�PROBLEM�� 'OR�INSTANCE
�
A�FAULTY�"����CLONE�COULD�GIVE�RISE�TO�
THIS�TYPE�OF�FAULT�� 'AILING�THAT
�GET�THE�
MACHINE�CHECKED�OVER�BY�AN�
APPROVED�$OMMODORE� REPAIR�

1$�3".�*/�"/�".*("
*� RECENTLY�PURCHASED
� FOR�A�BARGAIN�
PRICE
�A��.B�MEMORY�EXPANSION�FOR�
A�$OMPAQ�COMPUTER��0BVIOUSLY�THIS�
IS�NOT�SUITABLE�FOR�THE�"MIGA
�BUT�*�
WAS�HOPING�*�COULD�TRANSFER�THE�
CHIPS�TO�AN�"MIGA�EXPANSION�BOARD�

5HE�BOARD� IS�POPULATED�WITH�
THESE�CHIPS��5$������"1����� *F

CONTINUED�ON�POGE���
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"GNUS�CHIP�� �5HE�CUSTOM�CHIP�DEDICATED�TO�GRAPHICS��5HE�FIRST�THREE�VERSIONS�

� �����
�AND�THE������AND������'AT�"GNUS�� �CAN�ACCESS����.B�OF�$HIP�
3".��"�LATER�VERSION
� ����A
�CAN�ACCESS��.B��WHILE�THE�ONES�USED� IN�
"����1LUSES�AND�"����S�CAN�ACCESS��.B�

#LITTER�� �1ART�OF�THE�"GNUS�CHIP�WHICH�CAN�MOVE�AND�ALTER�AREAS�OF�MEMORY�
	SPECIFICALLY�GRAPHICS�MEMORY
�AT�HIGH� SPEED
�WITHOUT�*NTERVENTION�FROM�
THE�CENTRAL�PROCESSOR��"S�A� RESULT
� IT� IS�USED�EXTENSIVELY�FOR�ANIMATION�

$HIP�3".�� �5HE�AREA�OF�THE�"MIGAiS�MEMORY�DIRECTLY�ACCESSIBLE�BY�THE�
CUSTOM�CHIPS
� ORIGINALLY�A�MAXIMUM�OF����,�� /EWER�MACHINES�WITH�THE�
FATTER�"GNUS�GRAPHICS�CHIP�CAN�ACCESS��.B
�ENABLING�SMOOTHER�
ANIMATIONS�AND�MORE�SCREENS�TO�BE�DISPLAYED�AT�ONCE��5HE�NEW�"����
1LUS�COMES�WITH�AN�"GNUS�CHIP�CAPABLE�OF�ADDRESSING��.B�OF�$HIP�3".�

&.4�� �&XPANDED�.EMORY�4YSTEM
�OR�-*.�	-OTUS�*NTEL� .ICROSOFT
�&.4�� �A�
SYSTEM�ENABLING�AN�APPLICATION�TO�USE�MORE�THAN�THE�NORMAL�.4�%04�
LIMITATION�OF����,�OF�3".


'AST�3".�� �&XTRA�MEMORY�WHICH� IS�NOT�$HIP�3".��5HE�CUSTOM�CHIPS�CANNOT�
ACCESS� IT
�AND�SINCE�SUCH�ACCESSES�TO�$HIP�3".�CAN�BLOCK�OUT�THE�
CENTRAL�PROCESSOR�AND�SLOW�DOWN� ITS�OWN�ACCESSES
�'AST�3".� IS�FASTER�

CONTINUED�FROM�PAGE���

THESE�CHIPS�CAN�BE�UTILISED
� COULD�
YOU�PLEASE�RECOMMEND�A�SUITABLE�
EXPANSION�BOARD 

5HE�CHIPS�ON�THE�BOARD�ARE��.B�X���
���NS�CHIPS�� *N�THEORY�THESE�CAN�BE�
USED��MOST�"MIGA������CARDS�USE�
�.B�X���CHIPS�� )OWEVER
�THERE�ARE�A�
FEW�PROBLEMS�� 'IRST
� RECENT�$OMPAQ�
MEMORY�CARDS�USE�SURFACE�MOUNTED�
MEMORY�CHIPS��5HESE� LOOK�LIKE�SMALL�
SQUARE�BLOCKS�WITH�PINS�ON�EACH�
SIDE
� SOLDERED�DIRECTLY�TO�THE�CIRCUIT�
BOARD��5HESE�ARE�NOT�REMOVABLE�AND�
CAN�T�BE�USED�WITH�THE�"MIGA�� *F�THE�
CHIPS�ARE�SOCKETED�THEY�ARE� LIKELY�TO�
BE�ONE�OF�TWO�TYPES�� %*1�TYPE�ARE�
STANDARD�CHIP�SHAPE�WITH�A� ROW�OF�
PINS�ALONG�EACH�SIDE��;*1�ARE�NEWER�
CHIPS�WHICH� STAND�SIDE�ON�WITH� ALL�THE�
PINS�ALONG�ONE�EDGE�

5HE�ONLY�BOARD� *� KNOW�OF�FOR�THE�
"MIGA�����THAT�WILL�TAKE��.B�X���%*1�
CHIPS� IS�THE�4PIRIT�9�3".�EXPANSION
�
ALTHOUGH� *� DONiT �KNOW�OF�ANYONE�WHO�
IS�STILL� SUPPLYING�THIS�

"S�FOR�;*1�CHIPS
� *� HAVENiT �FOUND�
ANYTHING�THAT�WILL� USE��.B�X���;*1S��
"LL�THE�EXPANSIONS�FOR�THE�"MIGA�
USING�;*1�CHIPS�TAKE�THE�����X���;*1�
INSTEAD�

8)0�*4�"(/64 
8HAT�IS�THE�SIGNIFICANCE�OF�THE�
"GNUS�CHIP
�AND�WHY�ARE�SOME�FAT �
"LSO
�WHAT�IS�THE�DIFFERENCE�
BETWEEN�'AST�AND�$HIP�3". 

5HE�"MIGA�HAS�A�.OTOROLA�������
������BIT�PROCESSOR�� �THE�CHIP�WHICH�
HAS�CONTROL�OVER�THE�REST�OF�THE� 
�
COMPUTER
�THE� hBRAINi �� *T�HAS�AN�
ADDRESS�SPACE�OF���.B�� THE�"MIGA�
IS�SET�UP� IN� SUCH�A�WAY�THAT��.B�OF�
THIS� IS�AVAILABLE�FOR�RANDOM�ACCESS�
MEMORY�	3".
�

/OT�ALL� OF�THIS�ADDRESSABLE�
MEMORY�IS�THE�SAME��THE�DIFFERENCE�
STEMS�FROM�THE�FACT�THAT�PART�OF�THE�
3".�ADDRESS�SPACE� IS�SHARED�BY�
BOTH�THE�������PROCESSOR�AND�THE�
"MIGA�S�THREE�CUSTOM�CHIPS�� *T� IS�THIS�
SHARED�MEMORY�THAT�IS�KNOWN�AS�
h$HIPi�MEMORY�

5HE�THREE�CUSTOM�CHIPS�	CALLED�
"GNUS
� 1AULA�AND�%ENISE
�HANDLE� A�
NUMBER�OF�SPECIFIC�TASKS� INVOLVING

GRAPHICS
�GENERAL� SCREEN�DISPLAY�
OPERATIONS
� SOUND�AND�SO�ON�� 	5HE�
BLITTER
�THE�DEVICE�WHICH�CAN�MOVE�
PIXEL�DATA�AROUND�THE�SCREEN� AT�
SPEEDS�APPROACHING�ONE�MILLION�
PIXELS� PER�SECOND
� IS� PART�OF�THE�
"GNUS�CHIP�
�5HE�AMOUNT�OF�MEMORY�
THAT�THESE�ORIGINAL� CUSTOM�CHIPS�
COULD�SHARE�WAS� LIMITED�TO�THAT�
DEFINABLE�WITHIN�A����BIT�ADDRESS�
SPACE��5HIS�MEANT�THAT�NO�MATTER�
HOW�MUCH�MEMORY�WAS�AVAILABLE� IN�
THE�MACHINE
�THE�CUSTOM�CHIPS�COULD�
ONLY�ACCESS�THE� LOWER����,��4INCE�
"MIGA�GRAPHICS�AND�ANIMATION�
PROGRAMS�HAVE�GROWN� IN�SIZE�AND�
POWER
� THE����,�LIMITATION�HAS�
BECOME�NOTICEABLY�RESTRICTIVE�

4EVERAL�YEARS� AGO
�$OMMODORE�
BEGAN�WORKING�ON�AN�ENHANCED�CHIP�
SET�	&$4
�AND�THIS� INCLUDED�A�
REPLACEMENT�FOR�"GNUS�CALLED� h'AT�
"GNUSi��5HIS� NEW�VERSION
� SO�CALLED�
BECAUSE�OF�ITS� PHYSICAL� SHAPE
�
EFFECTIVELY�DOES�THE�SAME�JOB�AS�THE�
ORIGINAL�CHIP
� BUT�REDUCES�THE�
SUPPORT�COMPONENT�CHIP�COUNT�� �ALL�
CLOCK�GENERATION�FOR�THE�"MIGA�
SYSTEM
� FOR�INSTANCE
� IS�NOW�
INCORPORATED� INTO� 'AT�"GNUS
� AS�ARE�
THE�CONTROL� SIGNALS�FOR�HANDLING�$HIP�
3".�ACCESS�

5HE�BIG�DIFFERENCE�AS�FAR�AS�$HIP�
MEMORY�GOES
� THOUGH
� IS�THAT�'AT�
"GNUS�NOW�HAS�ADDRESS� LINES�WHICH�
CAN�ACCESS�TWICE� AS�MUCH�MEMORY��
)ENCE�A�MACHINE�FITTED�WITH� 'AT�
"GNUS�HAS��.B�OF�SHARED� ADDRESS�
SPACE�AND�SO�CAN�HAVE��.B�OF�$HIP�
MEMORY�FITTED�

'AST�3".� IS�SO�CALLED� BECAUSE�
PROCESSOR�ACCESSES�TO� IT�ARE�QUICKER�
THAN�TO�$HIP�3".��5HIS� IS� BECAUSE�
THE�"MIGA�S�BUS�CONTENTION� SCHEME�
IS�SUCH�THAT�THE�MAIN�������
PROCESSOR�CAN� SOMETIMES�GET� LOCKED�
OUT�OF�THE�$HIP�MEMORY�ADDRESS�
SPACE� BECAUSE�OF�SOMETHING�KNOWN�
AS�CYCLE�STEALING�� 0NE�GRAPHICSc
INTENSIVE�SITUATION� IN�WHICH�THIS�CAN�
OCCUR�IS�DURING�%IRECT�.EMORY�
"CCESS�ORIENTED�HIGH�SPEED�BLITTER�
OPERATIONS��"�PROGRAM� RUNNING�IN�
$HIP�MEMORY�COULD�THEREFORE�BE�
SLOWED�DOWN�AT�THESE�TIMES��4OME�
CLEVER�HARDWARE�TRICKS
� HOWEVER
�
ALLOW�THE�������PROCESSOR
�EVEN�
WHILE� LOCKED�OUT�OF�$HIP�MEMORY�
SPACE
�TO�STILL� ACCESS�MEMORY

OUTSIDE�THIS�REGION��5HIS�NON�$HIP�
MEMORY�REGION
� OR�'AST�MEMORY
� IS�
THEREFORE�AN� IDEAL� PLACE�FOR�PUTTING�
YOUR�EXECUTABLE�PROGRAMS�� 'OR�
MAXIMUM�SPEED�YOU�WOULD� IDEALLY�
WANT�TO�HAVE�A� REASONABLE�AMOUNT�OF�
'AST�MEMORY�ALSO�AVAILABLE�� �
PROGRAMS� RUNNING� IN�FAST�MEMORY�
WOULD�THEN�NOT�BE�SLOWED�DOWN�BY�
ANY�CUSTOM�$HIP�CYCLE�STEALING�
OPERATIONS�

8)0�*4�("3: 
*� RECENTLY�UPGRADED�MY�"����TO�
�.B��)OWEVER
� *�SOON�REALISED�THAT�*�
REALLY�NEED�EVEN�MORE�MEMORY�� *�
SAW�AN�ADVERTISEMENT�FOR�THE�
.EGABOARD�FROM�&VESHAM�.ICROS�
WHICH�FITS� IN�BETWEEN�THE����,�
UPGRADE�AND�THE�"MIGA�TO�GIVE�A�
TOTAL�OF��.B��5HE�DOCUMENTATION�
STATES�THAT� INSTALLATION� REQUIRES�
CONNECTION�TO�THE�(ARY�CHIP�

&XACTLY�WHAT�IS�THE�(ARY�CHIP
�
WHAT�DOES� IT�DO
�WHY�MUST�THE�
.EGABOARD� BE�CONNECTED�TO� IT�AND�
HOW�DOES�THE�.EGABOARD�CONNECT�
TO�IT 

5HE�(ARY�CHIP� IN�THE�"MIGA�����
CONTROLS�THE�MEMORY�AND�THE�MEMORY�
EXPANSION��8HEN�THE�"MIGA�����WAS�
DESIGNED� IT�WAS�THOUGHT�THAT��.B�OF�
MEMORY�WOULD�BE�ENOUGH�FOR�MOST�
PEOPLE��5HE�EXPANSION� SLOT�WAS�
THEREFORE�ONLY�DESIGNED�TO� ACCEPT�
���,�OF�EXTRA�MEMORY��4OME�
COMPANIES�HAVE�FOUND�THAT�BY�
CONNECTING�A�FEW�EXTRA�WIRES�BETWEEN�
THEIR�BOARDS�AND�THE�(ARY�CHIP�THEY�
CAN�GET�A� LOT�MORE�MEMORY�IN�THE�
SLOT
� PARTICULARLY�AS�MODERN�
EXPANSIONS�USE� LESS�CHIPS�AND�ARE�
THEREFORE�SMALLER��5O�FIT�THE�(ARY�
EXTENDER�YOU�WILL� HAVE�TO�OPEN�UP�
YOUR�"MIGA�����	THIS�WILL� INVALIDATE�
YOUR�GUARANTEE

� REMOVE�THE�METAL�
SHIELDING�AND�CAREFULLY�REMOVE�THE�
(ARY�CHIP�� �WHICH�CAN�BE�DONE�WITH

TWO�FLAT�BLADED�SCREWDRIVERS��:OU�
INSERT�THE�CHIP� INTO�THE�CONNECTOR
�
AND�PLUG�THAT�CONNECTOR�BACK�INTO�THE�
MOTHERBOARD�� *T�S�A�VERY�SIMPLE�JOB�� IF�
YOU�CAN�WIRE�A� PLUG�YOU� CAN�PUT�THE�
(ARY�ADAPTOR�IN�

$)&&3-&44�$)*1�3".
.Y�COMPUTER�	"MIGA�����
�HAS�NO�
'AST�MEMORY�WHICH�SEEMS�TO�AFFECT�
SOME�PROGRAMS�WHICH�USE�THIS
�
PARTICULARLY�PUBLIC�DOMAIN�DEMOS�
	;ERO��6764ED �� (�'��8@� (C:A�AND�SO�
ON
�� *S�THERE�A�CHEAP�AND�SIMPLE�
ADD�ON�SOLUTION
�OR�AM�*�DOING�
SOMETHING�WRONG�WHEN� LOADING 

5HE�PROBLEM� IS�DUE�TO�SLOPPY�
PROGRAMMING��8ITH� A��.B�$HIP�3".�
SYSTEM
�MEMORY�AREAS�ARE�NOT�IN�THE�
SAME�PLACE�AS� IN�MACHINES�WITH� 'AST�
3".
�SO�SOME� PROGRAMS�	PARTICULARLY�
DEMOS
�OBJECT�STRONGLY��"DDING�SOME�
'AST�MEMORY�INTO�YOUR�SYSTEM�WILL�
ALLOW�THESE�SYSTEM�AREAS�TO�MOVE�SO�
MORE�	ALTHOUGH�BY�NO�MEANS�ALL
�OF�
THESE�PROGRAMS�WILL�WORK�

.&.03:�48*5$)*/(
*�HAVE�AN�OLD�"����MEMORY�
EXPANSION�UNIT
�AND� *�WISH�TO�ADD�A�
DISABLE�ENABLE�SWITCH�TO� IT��1LEASE�
COULD�YOU�TELL�ME�THE�PIN	S
� TO�
CONNECT�TO�AND�OR�THE�PINOUT�VALUES�
OF�THE�UNIT�

5HE�PIN�OUT� INFORMATION�FOR�THE�"����
CONNECTOR�IS�SHOWN� IN�THE�BACK�OF�
THE�"MIGA�����MANUAL��5O�DISABLE�
THE�"���
�CUT�THE�&93".� LINE�ON�THE�
BOARD� 	AND�SOLDER�A�SWITCH�ACROSS� IT�
SO�YOU�CAN�ENABLE� IT�AGAIN�
�

'IRSTLY
� RIP�OFF�THE�METAL� SHIELDING�
FROM�YOUR�"����BOARD��:OU�DON�T�
ACTUALLY�NEED�THIS�� IT iS�PURELY�TO�
PREVENT�THE�"����GIVING�OUT�3'�
EMISSIONS�	WHICH� IS�STRICTLY�CONTROLLED�
IN�THE�4TATES
�� -OOKING�AT�THE�BOTTOM�
OF�THE�"����BOARD
�THERE�ARE�TWO

Y Y Y �!&0�--"�/&+$�*"*,/6�Y Y Y
#EFORE�DOUBLE�CLICKING�ON�A�PROGRAMiS�ICON� *� RECORD�THE�AVAILABLE�MEMORY�IN�
THE�8ORKBENCH�TITLE �BAR�� *F�*�DOUBLE�CLICK�AND�START�THE�PROGRAM�SEVERAL�
TIMES�RAPIDLY�ONE�AFTER�ANOTHER
�AND�THEN�WAIT�FOR�THEM�TO �TERMINATE
�THERE�
*S�ALWAYS�AN�OVERALL�MEMORY�LOSS�� & �@ � LIKE�TO �KNOW�WHERE�THE�MEMORY�GOES
�
TS�I T �CAUSED�BY�A�BUG�IN�THE�OPERATING�SYSTEM �*�AM�AWARE�THAT�AFTER�THE�
FIRST�EXECUTION�THE�FREE�MEMORY�MAY�BE�REDUCED�DUE�TO �LIBRARIES�BEING�
LOADED�� �� �� �� p

"NYTHING�WHICH� IS�HAPPENING�WILL�BE�DUE�TO�A�FLAW�IN�THE�MEMORY�ALLOCATION�
AND�DEALLOCATION� ROUTINES�O F�THE�PROGRAM�CONCERNED�AND�NOT�TO�BUGS� IN�THE�
"MIGA�S�OPERATING�SYSTEM��5HE�PROGRAM�ASKS�THE�SYSTEM�FOR�SOME�MEMORY
�
BUT�DOES�NOT�FREE� IT�AFTER�USE�� &XEC�THEREFORE�CANNOT�REALLOCATE� IT�AFTERWARDS�

�*&$���+04"/0� 0-" &�)� X� �*&$���+04"/0� 0-" &�)
".*("�4)011&3�m �*446&� ���m �+6/&� ����
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:::� �%���!������""��������:;
*�AM�CONSIDERING�PURCHASING�A�3".�EXPANSION�FOR�MY�"����TO�TAKE� IT�PAST�
THE��.B�LIMIT�� *�HAVE�BEEN�TOLD�THAT�IF�*� PURCHASE�CERTAIN�3".�EXPANSIONS�
USING�4*..S
�THEN�WHEN� *�WISH�TO�EXPAND�BEYOND�THE�*NITIAL��.B�TO��.B�OR�
�.B
� *�HAVE�TO�THROW�AWAY�THE�EXISTING�CHIPS�AND�REPLACE�THEM�WITH�ANOTHER�
TYPE�� *S�THIS�TRUE 

:ES�� &XISTING�3".� IN�MANY�CASES�WILL� HAVE�TO�BE�REMOVED� IN�ORDER�TO�
ACCOMMODATE�THE� INCREASED�CAPACITY�OF�THE� NEW�CHIPS��"LL� IS�NOT�AS�FORLORN�AS�
IT�SOUNDS
� IN�MANY�CASES�YOU�CAN� NEGOTIATE�A�TRADE�BACK�PRICE�ON�YOUR�OLD�
CHIPS�� :OU�WON�T�GET�THE�FULL� PRICE�BACK�AND�YOU�WILL� HAVE�TO� NEGOTIATE�� *T�IS�
PERFECTLY�POSSIBLE�FOR�THE�SUPPLIER�TO�USE�THESE�CHIPS�AGAIN� IN�ANOTHER��.B�
UNIT
� THEREFORE�THERE� IS�NO�REASON�WHY�THEY�CANNOT�BE�CREDITED�TO�YOU�ON�YOUR�
NEXT�PURCHASE�

LONG�ROWS�OF�SOLDER�LUMPS�WHICH�ARE�
THE� LEGS�OF�THE�CONNECTOR�THAT�FITS�
INTO�THE�"����� -OOK�AT�THE� ROW�
NEAREST�THE�EDGE�OF�THE�BOARD��
)OLDING�THE�BOARD� SO�THIS� ROW�IS�AT�
THE�TOP�	AND�THE�CHIPS�ARE�FACING�
AWAY�FROM�YOU
�COUNTING�THIRTEEN�PINS�
ALONG�FROM�THE� LEFT
�YOU�SHOULD� SEE�A�
SMALL�TRACK�LEADING�FROM�THAT� LEG�TO�A�
LARGER�STRIP�ON�THE�BOARD��$UT�THAT�
SMALL�TRACK�AND�SOLDER�TWO�WIRES
� ONE�
TO�THAT�PIN�AND�ONE�TO�THE�SECOND�PIN�
FROM�THE� LEFT�	THIS� IS�THE�PIN� THAT�THE�
LARGER�TRACK� IS�CONNECTED�TO
�

4OLDER�THE�OTHER�TWO�WIRES�TO�A�
SMALL� SINGLE�POLE�SINGLE�THROW�SWITCH�
AND�YOU�CAN�SWITCH�THE�"����ON�AND�
OFF�	BUT�THE�CLOCK�WILL� ALWAYS�WORK
�
WHICH� CAN�BE�HANDY
�

$+42(5$�1 ,
*� HAVE�AN�"����WITH�A����.B�
UPGRADE�BOARD��8HEN�USING�THE�
NORMAL�'ASTMEM�OPTION
� EVERYTHING�
IS�FINE�� 1ROGRAMS�TELL�ME�THAT� *� HAVE�
���.B�$HIP�3".�AND����.B�OF�'AST�
3".��)OWEVER
�WHEN� *�SWITCH�TO�
THE�$HIPMEM�OPTION
�THE�PROGRAMS�
SAY�THAT� I� HAVE��.B�$HIP�3".�AND�
NO�'AST�3".��8HERE�DID�MY�OTHER�
�.B�OF�'AST�3".�GO 

5HE����.B�EXPANSION� BOARDS�
AVAILABLE�FROM�MANY�SUPPLIERS�ARENhT�
THAT�WELL�DESIGNED��5HEY�ARE�
DESIGNED�TO�HAVE�THE�WHOLE�OF�THE�
EXPANSION�MEMORY� IN�ONE�BLOCK
�
STARTING�AT�A�CERTAIN�ADDRESS� IN�
MEMORY��8HEN�YOU� CHOOSE�THE�
$HIPMEM�OPTION� IT�RELOCATES�THE�
ENTIRE�BLOCK�OF�MEMORY�MUCH� LOWER�
DOWN�TO�THE�$HIP�MEMORY�AREA��
6NFORTUNATELY
�THIS�MEANS�THAT�
ALTHOUGH�THE�FIRST����,�IS�AT�THE� RIGHT�
MEMORY�ADDRESS�FOR�$HIP�3".
�THE�
REMAINING��.B� IS� NO� LONGER�IN�THE�
'AST�MEMORY�AREA�� *F�IT�WAS�ENABLED�
THE�"MIGA�WOULD�THINK�YOU�HAD��.B�
OF�$HIP�3".� 	ALTHOUGH�YOU�WOULD�ONLY�
HAVE��.B

� SO� IT�WOULD�TRY�TO� USE�THE�
SECOND�MEGABYTE�AS�$HIP�MEMORY�
AND�CRASH�� 3ATHER�THAN�DESIGN� A�
CLEVER�BOARD�THAT�WOULD� KEEP�THE�
VANISHING�MEGABYTE� AT�A�SAFE�
ADDRESS�WHICHEVER�MODE�YOU�ARE� IN
�
SOME�MANUFACTURERS�CHOSE�THE�
SIMPLE�WAY�OUT�AND�JUST�DISABLED�THE�
EXTRA�MEMORY�

"'(/�1 , �/(//$#
*�TRIED�TO�MAKE�THE�MODIFICATION�TO�
HAVE��.B�OF�$HIP�3".�ON�MY�
"MIGA�����WITH�"����3".�
EXPANSION
� BUT� *T�DIDNhT �WORK��8HEN�
*�CONNECTED�THE�COMPUTER�TO�THE�
MAINS�THE�POWER�LIGHT�STARTED�
BLINKING�	LIKE�WHEN�A�(URU�OCCURS
��
)OWEVER
�WHEN�*� PUT� IT�BACK�TO�
NORMAL�EVERYTHING�WORKED�FINE�
8HAT�COULD�HAVE�HAPPENED � *SNhT�
THE�"����COMPATIBLE�W ITH�THIS�
CHANGE 

*�NOTICED�SOME�	FOUR
� UNUSED�
PLACES�FOR�*$S�BETWEEN�THE�3".�
CHIPS�� *�SUPPOSE�THEY�COULD�BE�USED

TO�INCREASE�THE�COMPUTERhS�MEMORY�
ON�BOARD�TO��.B�OF�$HIP�� *F�THAT� IS�
POSSIBLE�COULD�YOU�PLEASE�EXPLAIN�TO�
ME�HOW 

5HE�EARLY�"����USED� SLOW����NS�AND�
���NS�CHIPS�� SOME�OF�THESE�CARDS�
ARE�TOO�SLOW�TO�BE�USED�AS�$HIP�
MEMORY�WITH�THE�FASTER���NS�OR� LESS�
CHIPS� IN�THE� RECENT�"���S�� #UYING�A�
NEW�CHEAPER�"����CLONE�SHOULD�
SOLVE�YOUR�PROBLEM� 	AS� LONG�AS� IT� IS�
ONE�OF�THE�FOUR�CHIP�BOARDS


:OU�CAN�ADD�EXTRA�CHIPS� INSIDE�
THE�"����TO�GIVE� �.B�OF�$HIP�3".
�
BUT�YOU�CANhT �USE�THIS�AT�THE�SAME�
TIME�AS�AN�"����CARD�FITTED�

%O�THE�SAME�CHANGES�TO�THE�
BOARD�AS�FOR�THE��.B�$HIP�3".�
MODIFICATIONS�AND�SOLDER�FOUR�CHIP�
HOLDERS� INTO�THE� SPACE�FOR�THE�
SOCKETS��4OLDER�A�DECOUPLING�
CAPACITOR�FOR�EACH�CHIP�	0�LU'�SHOULD�
DO
� IN�THE�SPACE�BELOW�THE�CHIP��:OU�
WILL� NEED�FOUR����X����NS�$.04�
%3".S�TO�PLACE� IN�THE�SOCKETS�

*F�YOU�WANT�A�CLOCK�AS�WELL
�
DISABLE�THE�MEMORY�ON�YOUR�"����	BY�
CUTTING�THE�&93".� LINE�AS�DESCRIBED�
ELSEWHERE
� AND�YOU�WILL� PURELY�HAVE�A�
CLOCK�CARD�

2.4-# �04$23(.-2
*�CURRENTLY�USE�#1AB5@(>C=4�FOR�
MAKING�JINGLES�FOR�A� LOCAL�HOSPITAL�S�
RADIO�SERVICE�� *F�*� BUY�AN��.B�3".�
EXPANSION
�WILL� *� HAVE�EXTRA�
SAMPLING�TIME �*� HAVE�HEARD�THAT�
SAMPLES�ARE�STORED� IN�$HIP�3".
� SO�
CAN� *�SAMPLE� *NTO�'AST�3". 

:OUhRE�RIGHT� IN� SAYING�THAT�SOUND�
SAMPLES�MUST�BE�STORED� IN�$HIP�3".�
FOR�THE�"MIGA�SOUND�HARDWARE�TO�
ACCESS�THEM
� BUT�MOST�MODERN�
"MIGA�SAMPLERS�GET�AROUND�THIS�
LIMITATION�BY�USING�THE�������TO�COPY�
THE�SAMPLE�DATA�HELD� IN� 'AST�3".�TO�
$HIP�3".�AS� IT�IS�NEEDED��
.ASTER4OUND�TOO�WILL� ENABLE�YOU�TO�
GRAB�SAMPLES� LIMITED� IN� SIZE�ONLY�BY�
THE�SIZE�OF�YOUR�3".�EXPANSION
� SO�
YOU�ALREADY�OWN�A�SAMPLER�THAT�IS�UP�
THE�JOB�

"+."*(-&�. -
*S�THERE�ANY�WAY�*�CAN�ALTER�THE�
STARTUP�SEQUENCE�ON�MY�8ORKBENCH�
DISK�SO�THAT�THE�TIME�FROM�MY

BATTERY�BACKED�UP�CLOCK� *S�DISPLAYED�
AT�THE�TOP�OF�MY�SCREEN�WHILE�
8ORKBENCH� IS� RUNNING 

&NTER�THE�FOLLOWING�COMMAND� INTO�
YOUR�STARTUP�SEQUENCE�BETWEEN�THE�
1ATH� AND�THE�-OAD8#�COMMANDS�
	REMEMBERING�TO�USE�A�COPY�OF�YOUR�
8ORKBENCH�DISK
�

692� � 2 . 1 �� � 2 . 1 �� ) 13)0 � ��

* ., .8( 1	

5HIS�CAN� BE�DONE�WITH�A�TEXT�EDITOR�
SUCH�AS�&D�

1$,$,!$1�3'$�/"
*� UNDERSTAND�THAT�THE�,$4�1$�
EMULATOR�COMES�WITH����.B�OF�
MEMORY�IN�TOTAL
�WITH��.B�FOR�THE�
"MIGA�AND�AROUND����,B�*N�1$�
MODE�

*F�*� BUY�THE�$ORTEX��.B�
EXPANSION
�DOES� IT�MEAN� *�ALSO�GET�
MORE�MEMORY�AVAILABLE� IN�1$�MODE 

5HE�,$4�1OWERBOARD� IS� LIMITED�BY�
.4�%04�WHICH�CAN�ONLY�ACCESS�
���,�� )OWEVER
�DRIVERS� ARE� INCLUDED�
FOR�-*.�&.4�	-OTUS�LNTEL�.ICROSOFT�
&XTENDED�.EMORY�4YSTEM
�AND�THESE�
ENABLE�SOME� PROGRAMS�TO�ACCESS�THE�
EXTRA�MEMORY��5HIS�ONLY�APPLIES�TO

EXTERNAL
�AUTO�CONFIGURING�CARDS�FIXED�
TO�THE�"MIGA�����S�EXPANSION� PORT�

'4&$�1 ,(%("( 3(.-2
)OW�CAN� *�EXPAND�THE�MEMORY�OF�MY�
"MIGA�����TO�AROUND�����TO��.B�SO�
THAT� *�CAN�RUN�&175A5BB5@��MY�ART�
AND�WORD�PROCESSING�PACKAGES�ALL�
AT�THE�SAME�TIME 

0NE�OPTION� IS�THE�$ORTEX�&XPANSION�
FROM�.EMORY�&XPANSION�4YSTEMS�	bm
������������
��1RICES�START�AT�_����
FOR��.B�OF�3".��5HE�EXPANSION�
PLUGS� INTO�THE�"MIGA�S�SIDE�
EXPANSION� SLOT
� BUT�DUPLICATES�THIS�
SLOT�SO�THAT�OTHER�THINGS�SUCH�AS�
HARD� DISKS�CAN�BE�PLUGGED� IN�
AFTERWARDS�

*F�YOU�ARE�GOING�TO�BE�DOING�A�
SERIOUS�AMOUNT�OF�WORK�ON�YOUR�
"MIGA
� IT�MIGHT�BE�WORTH�BUYING�A�
HARD�DISK�DRIVE�� .OST�OF�THESE�CAN�
HAVE�3".�PUT� INSIDE�THEM�

1 ,�1$31 "3(.-
��HAVE�AN�"MIGA�����WITH�,ICKSTART�
����AND�A�FATTER�"GNUS
�AND�HAVE�
BEEN�USING��5;CF5�&19=B��+	� * T hS�A�
VERY�MEMORY�HUNGRY�PROGRAM
�SO� *�
BOUGHT�A����.B�UPGRADE
�CONFIGURED�
TO��.B�$HIP�3".�AND����.B�'AST�
3".�

/OW
�WHENEVER�*� USE��5;CF5�
&19=B��+�IN�HI�RES�MODE�EVERY�OTHER�
PAGE� IS�CORRUPT
�AND�OFTEN�THE�
COMPUTER�(URUS��8OULD�UPGRADING�
TO�8ORKBENCH���SOLVE�MY�PROBLEMS 

:OUR�BOARD� IS�FAULTY��$OMMODORE�
DOES�NOT� RECOMMEND�USING�ANY�
MEMORY�BOARD�THAT�FITS� IN�THE�
TRAPDOOR�EXPANSION� AND�CARRIES�MORE�
THAN����,B�OF�3".��5HIS� IS�BECAUSE�
SOME�ARE�UNRELIABLE�AND�SOME�
SIMPLY�DO�NOT�WORK�ON�CERTAIN�"MIGA�
CONFIGURATIONS�� 6NFORTUNATELY
�YOU�
HAVE�FOUND�ONE�OF�THOSE��8ORKBENCH
��WILL� MAKE�NO�DIFFERENCE�

) 1&.-�!423(-&�^ �) 1&.-� !423(-&�^ �) 1&.-�!423(-&

(URU�� �"�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�

)ARD�DRIVE�� �-IKE�A�FLOPPY�DRIVE
� BUT�MUCH�BIGGER�AND�FASTER��"LSO
�THE�DISK�
CANNOT�BE� REMOVED
� SO�ONCE�THE�HARD�DRIVE�HAS�BEEN� FILLED
� IT�S�EITHER�
TIME�TO�DELETE�EXCESS�FILES�OR�GET�ANOTHER�ONE�

1$�EMULATOR�� �"�SOFTWARE�OR�HARDWARE�ADDITION�TO�THE�"MIGA�WHICH�WILL�
ENABLE� IT�TO�RUN� PROGRAMS�WRITTEN�FOR�THE� *#.�1$��5HIS� IS� USEFUL� BECAUSE�
THERE� IS�A�GREATER�RANGE�OF�BUSINESS�PROGRAMS�AVAILABLE�FOR�THAT�MACHINE�

3".�� �3ANDOM�"CCESS�.EMORY
� SO�CALLED�BECAUSE�ANY�PART�OF�IT�CAN�BE�
ACCESSED� IMMEDIATELY
� RATHER�THAN�HAVING�TO�SEARCH�THROUGH� FROM�THE�
START�OF�MEMORY�TO�THE�POINT�OF�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�

4*..�� �4INGLE� *NLINE�.EMORY�.ODULE
� A�COLLECTION�OF�3".�CHIPS� IN�A�
PACKAGE�

�+'%���,15#01�1.#!'�*� V� �+'%���,15#01�1.#!'�*
".*("�4)011&3�k �*446&� ���k �+6/&� ����� ? 5



' R A C T A L � 6 N I V E R S E

5HREE�STRIKINGLY�BEAUTIFUL�FRACTAL�GENERATORS�ARE�AT�
THE�HEART�OF�THE�NEW�$%57�TITLE�FROM��BC7J>;H7� ��

�+��-�%�.'"/�+,��

�H79J7B� .D?L;HI;�ALLOWS�YOU�TO�CREATE�YOUR�OWN�
FRACTAL� IMAGES
�TRAVEL�DEEP�INTO�THE�HEART�OF�THE�
FAMOUS�.ANDELBROT�SET�AND�CREATE�STUNNINGLY�

BEAUTIFUL�FRACTAL�TREES�OR�PLASMA�IMAGES�

5HE�"RT�(ALLERY�PROVIDES�A�CONTINUOUS�DISPLAY�
OF�FRACTAL� IMAGES���EACH�NUMBERED�AND�DESCRIBED��

"ND�YOUiLL�FIND�SECTIONS�DETAILING�THE�HISTORY�
OF�FRACTALS�AND�EXPLAINING�THE�COMPLEX�

MATHEMATICS� INVOLVED�

'RACTAL�6NIVERSE�IS�FULLY�COMPATIBLE�WITH�THE�"����

� L7 ?B7 8 B; � ' EM �R � � �� �
�HEC� 7BB� KIK7B� EKJB;JI�EH�: ?H;9J�<HEC�

�EF:MA>K:����8
" ( " # � � " � � # � � � � ) 	

-; B�� ������ ��������� �7N�� �������������� �
$HALLENGE�)OUSE
����.ITCHAM�3OAD
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61(3"%&�:063�"����50�5)&�"����1-64��������461&3�%&/*4&���^�����
"DD�PRODUCTIVITY�MODE
�SUPERHI�RES�MODE
�SCAN�MODE
�GENLOCK�CAPABILITY�� �SUPER�HI�RES�CAPABILITIES

.C$OY�1-$$��	#UMDY�CLONE
�"GNUS�CHIP�PULLER��������������������������������������������������������������������������������������������������^����
"MIGA�%IAGNOSTICIAN��%IAGNOSE�UP�TO����COMMON�PROBLEMS�� $OMES�WITH�DIAGNOSTIC�SOFTWARE

AND�BOOKLET�� 4AVE�TIME�� �MONEY�BY�LOCATING�FAULTY�CHIPS�YOURSELF����������������������������������������������������������^����
5HE�' INAL�5EST��%IAGNOSTIC�DISKETTE�TESTS�KEYBOARD
�DISPLAY
�GRAPHICS
�8ORKBENCH


SOUND
�TIMING
�REALTIME�CLOCK
�3".
�ETC��	���DIAGNOSTIC�PROGRAMS�IN�A LL
 ������������������������������������������������^����
.EGA$HIP������BY�%,#��6PGRADE�YOUR�"����"�����"�����TO��.B�

O F�CHIP�3".�� *NCLUDES���MEG�"GNUS
�CHIP�PULLER�� ��'INAL�5EST�
DIAGNOSTIC�DISKETTE�	NO�SOLDERING
�� 4AME�����#�CHIP�USED� IN�"������������������������������������������������������� ^������
#UY�THE�.EGA$HIP�FROM�US�AND�WE�LL�GIVE�YOU�THE�NEW�4UPER�%ENISE�FO R ����������������������������������������������^�����

4W ITCH LTT�BY�(LOBAL�6PGRADES�*NC�� &LECTRONIC�30.�SELECTOR�SWITCH�FOR� ����OR������ .AKES�ALL�YOUR�SOFTWARE�
COMPATIBLE�� ,EYBOARD�OR�MOUSE�CONTROLLED�� %OES�NOT�OVERLAP�THE���������ALLOWS�FOR�ACCELERATOR�
	����COMPATIBLE
�VERY�POPULAR�IN�THE�6�4������������������������������������������������������������������������������������������������������^�����
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��3KBM<?@�)DO��.�*�@?
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"D3". �����FO R�"����BY�*$% ��"DD�UP�TO���MEGS�O F�3". �WITH�BATTERY�BACKUP
INTERNALLY�IN�YOUR�"����� *� .EG���.EGS�������������������������������������������������������������

"D4PEED�BY� *$% ��#EST�ACCELERATOR�IN� ITS�PNEE�RANGE��������������������������������������������������
' LICKER�'REE�7IDEO�BY�*$% ��&LIMINATES� INTERLACE�FLICKER�������������������������������������������
' LICKER�'IXER�BY�.ICROWAY�	1"-
����������������������������������������������������������������������������������

��^������^�����
�������������^������
�������������^������
�������������^������

%0�/05�'&"3����
#UYING�DIRECTLY�FROM�THE�6�4�WITH�YOUR�CREDIT�CARD�OFFERS�YOU� THE�SAME�PROTECTION�AS�IT�DOES� IN� THE�6�,��WITH�THE�
ADDED� BENEFIT� O F�SAVING� LOTS� O F�MONEY�� %EAL� D IRECTLY� W ITH� /ORTH� "MERICA�S� LARGEST� D ISTRIBUTOR� O F�CUSTOM�
$OMMODORE�� � "MIGA�PARTS� AND�CHIPS�� 5HE�(RAPEVINE�(ROUP�HAS�BEEN�SUCCESSFULLY�SERVICING� THE�6�,�� AND� THE�
$ONTINENT�FOR����YEARS�� " LL�OUR�PARTS�AND�CHIPS�ARE�NEW�AND�GUARANTEED�FOR����DAYS�

%&"-&34���4&/%�:063�-&55&3)&"% �'03�41&$*"-�13*$*/�

2&#�%0�.#4',#�%0-3.�',!

��!C@NOIPO�1OM@@O��1PAA@MI��,@R�7JMF�������3
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&  & D � !PNOJH@M�-M?@M�*DI@��������������������

2@G@KCJI@�&JPMN�� �KH�OJ���KH�+JI�$MD� MDODNC�ODH@�
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"MIGA������1-64�WITH�,*$,45"35���8#�����4�8"3&���
"MIGA������%06#-&�WITH�����AND������30.S�.OUSE�4WITCHED���
4UPRA�3".��.B�#OARD�FOR�"�����1OP��������.B�������
4UPRA�3".����39��.B�FOR�"����1LUS�1OP������.B���������������������������������
"����1-64�$ARTOON�$LASSICS�1ACK����������������������������������������������������������
"�����95�"5�#RIDGEBOARD������

13*/5&34����
4TAR�-$��������������������������������������������������������������������������������������������������
4TAR�-$�����$OLOUR� ������������������������������������������ � k ��
4TAR�-$���������������������������������� /&8������������������������������������
4TAR�-$�������������������������������������������������������� ���������
4TAR�-$�������$OLOUR������������������������������������� � �����
4TAR�9#����������PIN�$OLOUR�������������������������������������������������������������
4TAR�4TAR+ET�4+����#UBBLE�+ET��������������������������������������������������������������

.0/*5034
$OMMODORE�����4�4TEREO�$OLOUR���������������������������������������������������������������
1HILIPS������**�4TEREO�$OLOUR���0N�SITE�.AINTENANCE���������������������������������

������������������������������ ^������
������������������������������ ^������
�^����^����^����^������
����������^����^����^������
������������������������������ ^������
�������������������������� ^����^���

CI#ARGAIN�h#UYS�FOR�"MIGAS
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����^�������
����^�������
��� ^�������
�^�������

���� ^������

�",$��+"/�,
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3OCLITE�4UPER�4LIM�"MIGA� &XT���������������������������������������������������������������
"�����*NTERNAL����k ������������������������������������������������������������������������������������
"����3EPLACEMENT� *NTERNAL�������������������������������������������������������������������

& ",��%%�'�(.,
"LFA4CAN�1LUS�)AND�4CANNER� ����(REY�4CALE��������������������������������������
$OMMODORE�"�����%ISPLAY�&NHANCER�������������������������������������������
,$4�1$�#OARD�FOR�"����ME�.4%04�� ��� ������������������
,$4�1$�#OARD�FOR�"����WITHOUT�.4%04�����������������������������������������������
,$4�"�����"DAPTER���������������������������������������������������������������������������������
0FFICIAL�$OMMODORE�3ELEASE���,ICKSTART�8#�6PGRADE��������������������� �
"LFA�%ATA�0PTO�.ECHANICAL�.OUSE������������������������������������
"�������,�3".�$LOCK������������������������
"����1LUS��� �.B�3".�&XPANSION�����

��P�P�^�������������� ^�����
��P�P�^��������������^�����
��P�P�^��������������^�����

*� ,ICKSTART�7�����30.�FOR�"��������� ����
*� ,ICKSTART�7����30.�FOR�"��������� ����
*� 4UPER�%ENISE��������������������������������������
�� ��.B�'AT�"GNUS����������������������������������
*� $*"�$HIP����������������������������������������������
�� ��.B�4*..4�FOR�(71�3OCHARD�%RIVES���
*��.B�%*14�FOR�4UPRA3".������������������

�!"),

���� P�P�^�������������^������
����1�P�^������������ ^������
���� P�P�^������������ ^������
���� P�P�^������������ ^������
���� P�P�^���������������^�����

P�P�^�������������� ^�����
���� P�P�^���������������^�����
���FREE�P�P������������� ^�����
���FREE�P�P������������� ^�����

�FREE�P�P������������� ^�����
���FREE�P�P�������������^�����
���FREE�P�P�������������^�����
���FREE�P�P�������������^�����
��FREE�P�P�������������^�����
��FREE�P�%�������������^�����
��FREE�P�P�������������^�����

*FAC3�.@C6*J?5�������C;G7D
��.B�2UANTUM� -14� ��M4�WITH���,B�$ACHE�
���.B�2UANTUM� -14� ��M4�WITH� ��,B�$ACHE
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^���

�FB@:�����%:K=�!KBO>L
(71� 4ERIES� **� )%����. B� 	��M4
� ^����
3OCTEC� 3OC)ARD� 3)���$� ��.B� 	��M4
� ^���

	#OTH�DRIVES�MAY�BE�FITTED�WITH�UP�TO��.B�3".

	SEE� LEFT�FOR�3".�PRICES


*N TERQUAD� .ULTISCAN� .ONITOR� ^���
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'AR�LEFT��WITH�THE�RECENT� RELEASE�
OF��6=FI6�% 2 :? E�� ��&LECTRONIC�
"RTSi� INDUSTRY�STANDARD�PAINT�
PACKAGE�HAS�ALSO�BECOME�AN�
INDUSTRY�STANDARD�ANIMATION�
PACKAGE

-EFT���:D?6J��?:> 2E:@? �'EF5:@ �IS�
A�GREAT�PROGRAM�FOR�BEGINNERS�
AND�EXPERIENCED�USERS�ALIKE�
THANKS�TO� ITS�USE�OF�TRADITIONAL�
ANIMATION�TECHNIQUES

 NIMATION�PACKAGES�COME�
IN�ALL� TYPES
� BUT�BY�FAR�
THE�MOST�COMMON� IS�THE�
TRADITIONAL��%�PAGE�

FLIPPER�VARIETY�� 5HESE�WORK� IN�
BASICALLY�THE�SAME�WAY�AS�THE�MINIc
ANIMATIONS�YOU�MAY�HAVE�DRAWN�ON�
THE�EDGE�OF�YOUR�TEXT�BOOKS�AT�
SCHOOL��"LTHOUGH�THE�TECHNOLOGY�
ITSELF�MAY�HAVE�CHANGED
� THE�THEORY�
IS�STILL� PRETTY�MUCH�THE�SAME�

0F�COURSE�COMPUTERS�CAN� TAKE�A�
LOT�OF�THIS�WORK�AWAY�FROM�YOU�� � IN�
THE�CASE� OF�PACKAGES�SUCH�AS�
'ANTAVISION�AND�%1AINT
� THE�"MIGA�
CAN�DRAW�FRAMES�FOR�YOU��"LL�YOU� HAVE�
TO�DO� IS�TO�SHOW� IT�WHAT�THE�FIRST�AND�
LAST�FRAMES� LOOK� LIKE� AND�THE�"MIGA�
WILL�GENERATE� A� NUMBER�OF�FRAMES� IN�
BETWEEN� 	HENCE�THE� NAME�TWEENING
�
WHICH� PERFORM� A�TRANSFORMATION�
BETWEEN�THE�FIRST�AND� LAST�FRAMES�

%&-69&�1"*/5��
_���&LECTRONIC�"RTS�d�����������
:OU�MAY�NOT� IMMEDIATELY�ASSOCIATE�
%ELUXE�1AINT�WITH� ANIMATION�WORK
�
BUT� ITiS� BEEN� A�CAPABLE�ANIMATION�
TOOL�EVER�SINCE� &LECTRONIC�"RTS�BUILT�
ANIMATION� SUPPORT� INTO�%1AINT����
#ACK�THEN� IT�WAS� PRETTY�ADVANCED�
STUFF
� BUT�CREATING�ANIMATIONS�FROM�
SCRATCH�WAS� NO�EASY�TASK�� �TOUCHING�
UP�EXISTING�ANIMATIONS�WAS�ABOUT�AS�
FAR�AS�THINGS�WENT�

8ITH� THE� RELEASE�OF�%ELUXE�1AINT�
�
� &LECTRONIC�"RTS� HAS�MANAGED�TO�
PRODUCE�WHAT�MUST� RATE�AS�ONE�OF�
THE� LEADING�"MIGA�ANIMATION�
PACKAGES�� .ANY�OF�THE�PROBLEMS�
WHICH�DOGGED� ITS� PREDECESSOR�HAVE�
NOW�BEEN� ADDRESSED
� MAKING�%1AINT�
A�VERY�CAPABLE�ANIMATION� SYSTEM��
8HEN�YOU� COMBINE�THIS�WITH� ITS

PAINTING�POWER
�%1AINT���HAS�
PROBABLY�DONE�MORE�TO�ENCOURAGE�
"MIGA�OWNERS�TO�TRY�THEIR�HAND�AT�
ANIMATION�THAN�ANY�OTHER�PACKAGE�

"NIMATIONS�CAN�BE�CREATED� IN�TWO�
WAYS�WITH�%1AINT�USING� ITS� LIGHTBOX�
FACILITY�	A�SLIGHTLY�SLOWER�ADAPTATION�
OF�THE�%ISNEY�ONION� SKIN�SYSTEM
�OR�
THROUGH� ITS� AUTOMATED� FRAME�
GENERATION� TOOLS��5HESE�RANGE�FROM�
THE�SIMPLE� �.OVE�� REQUESTER�WHICH�
ENABLES�YOU�TO�MOVE�BRUSHES�AROUND�
THE� SCREEN� IN� THREE�DIMENSIONS
� TO�
ITS� NEW� h#RUSH�.ETAMORPHOSISi�
FACILITY�WHICH�TRANSFORMS�ONE�BRUSH�
TO�ANOTHER�CREATING�AN� ANIMATION�

/O�ONE�COULD� POSSIBLY�DOUBT�THAT

%1AINT�IS�A�FINE� PACKAGE�FOR�CREATING�
ANIMATIONS
� BUT� IT�IS� LET�DOWN� IN�
SEVERAL� AREAS�� 'OR�STARTERS
� IT�DOESN�T�
SUPPORT�SOUND�WITHIN� ITS� ANIMATIONS
�
SO�A�SEPARATE�ANIMATION� SEQUENCER�
WILL� BE�NEEDED�TO�TAKE�YOUR�
ANIMATIONS�ANY�FURTHER��4ECONDLY
�
FRAME�CONTROL� IS�A� LITTLE�WEAK�� �SOME�
FORM�OF�EXPOSURE�SHEET�WOULD� HAVE�
HELPED�THINGS�CONSIDERABLY�� 'INALLY
�
ONCE�A�FRAME�HAS�BEEN� RENDERED
� IT�
CANNOT�BE�ALTERED�WITHOUT�A�
CONSIDERABLE�AMOUNT�OF�REDRAWING�

0N�THE�WHOLE�THOUGH
�%1AINT���IS

STILL� ONE�OF�THOSE�PACKAGES�WHICH�
EVERY�"MIGA�ANIMATOR�SHOULD�OWN�
*TiS�BY�NO�MEANS�THE�FINAL�WORD� IN�
"MIGA�ANIMATION�� �AFTER�ALL
�%1AINT�IS�
STILL� PRIMARILY�A� PAINT�PACKAGE� RATHER�
THAN� AN�ANIMATION� PACKAGE��8HAT�IT�
DOES�DO�THOUGH
� IT�DOES�VERY�WELL�

%*4/&:�"/*."5*0/�
456%*0
_���4ILICA�4YSTEMS�
S �������������
'OR�BEGINNERS
� ONE�OF�THE�FINEST�
ANIMATION� PROGRAMS� AVAILABLE� IS�THE�
%ISNEY�"NIMATION�4TUDIO
� A� PACKAGE�
BASED�ON�THE�WORKING�PRACTICES�OF�
THE�TRADITIONAL� %ISNEY�ANIMATOR�

%EVELOPED� IN�CONJUNCTION�WITH� %ISNEY�
IN�THE�4TATES
� THE� PACKAGE�COMES�
WITH� A� SELECTION�OF�ANIMATED� %ISNEY�
CHARACTERS�WHICH� ILLUSTRATE� THE�ART�OF�
THE�CARTOON�ANIMATOR�

"S�WITH�A�TRADITIONAL� ANIMATION�
STUDIO
� THERE�ARE�FOUR�STAGES� INVOLVED�
IN�DEVELOPING�AN�ANIMATION�FROM�
INSPIRATION� TO�THE�FINAL� FULL� COLOUR�
ANIMATION�COMPLETE�WITH� SOUND�
EFFECTS�� 5HE�"NIMATION�4TUDIO�SPLITS�
THESE�FOUR�STAGES� INTO�THREE�
PROGRAMS��5HE� FIRST� IS�CALLED�THE� -INE�
5EST�MODULE�WHICH� IS�BASICALLY�A���

COLOUR�PAINT�PACKAGE�WHICH� STEALS�
MORE�THAN� A�FEW�TRICKS�FROM�%ELUXE�
1AINT��8HAT�MAKES�THIS� PACKAGE�SO�
SPECIAL�THOUGH� IS� ITS�SPECIAL� h0NION�
4KINi� FEATURE�WHICH� ENABLES�YOU� TO�
hSEE� THROUGHi� THE�FRAME�WHICH�YOU�
ARE�DRAWING�WITH� PREVIOUS�FRAMES�
SHOWN� IN� LIGHTER�SHADES�OF�GREY�

5HE�ANIMATION�CAN�THEN� BE�
LOADED� INTO�THE�&XPOSURE� SHEET�
MODULE�FOR�EDITING�� -IKE�A� REAL�
&XPOSURE�4HEET
�%ISNEYiS�94HEET�
ENABLES�YOU�TO�ORGANISE�YOUR�
ANIMATION�S�FRAMES� IN�ANY�ORDER�YOU�
LIKE� AND�TO�CONTROL�THE�TIMING�OF�EACH��
:OU�DECIDE�WHICH� FRAMES�ARE�TO�BE�
SHOWN
�WHEN�AND�FOR�HOW� LONG��5HE

&XPOSURE�SHEET�MODULE� ALSO�ENABLES�
YOU�TO�TIE� IN� *''�SOUND� EFFECTS�WITH�
INDIVIDUAL� FRAMES�AND� LOAD� AND� PLAY�A�
SOUND�TRACK� IN� *''�4.64�FORMAT�

5HE� FINAL� STAGE� IS�THE� *NK�1AINT�
MODULE�WHICH�ENABLES�YOU�TO�ADD�
COLOUR�TO�YOUR�BLACK�AND�WHITE�
ANIMATIONS��"�VARIETY�OF�COLOUR�
SCREEN�FORMATS�ARE� SUPPORTED�
INCLUDING�BOTH����COLOUR�AND�EVEN�
&)#�MODES��5HIS� IS� PERHAPS�THE�
MOST�TIME�CONSUMING�PART�OF�THE�
WHOLE�PROCESS�BECAUSE�EACH�FRAME�
MUST�BE� INDIVIDUALLY�PAINTED� BY�HAND�

8)"5�5)&�"/*."5*0/� 1"$,"(&4�)"7&�0/�0''&3

��1ROGRAM� .EMORY
3EQUIREMENTS

'RAME
$ONTROL

4OUND
4UPPORT

#UILT�IN
*MAGE
EDITOR

"/*.�FILES 0NION�4KIN 5WEENING

%1AINT��� ��.B /O /O :ES :ES /O :ES
%1AINT��� �.B /O /O :ES :ES :ES :ES
%ISNEY�"NIM�4T� ��.B :ES :ES :ES :ES :ES /O

\� 5AKE��� ��.B :ES :ES /O /O /O /O
J� 'ANTAVISION� ���K /O :ES :ES /O /O :ES
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" T � LAST�MONTHiS�&UROPEAN�
$OMPUTER�5RADE�4HOW�
HELD� IN�-ONDON
�
$OMMODORE�UNVEILED�

THREE�NEW�PERIPHERALS�FOR�$%57��"�
���KEY�28&35:�KEYBOARD
�A� TWO��
BUTTON�MOUSE�AND�A��.B����k� DISK�
DRIVE
� ALL�FINISHED� IN�BLACK
�WILL�
SHORTLY� BE�AVAIALBLE�FOR�$%57�
OWNERS� LOOKING�TO�USE�THEIR�MACHINE�
AS�A� REGULAR�"MIGA�

"S� IT�HAPPENS
�THE� KEYBOARD�AND�
DRIVE�HAVE�BEEN�AROUND� FOR�SOME�
TIME�NOW�� �PRICED�AT�AROUND�^���AND�
^����RESPECTIVELY�� ONLY�THE� INFRA�RED�
MOUSE�� �AT�ANOTHER�^���� � IS� HOT�OFF�
THE�PRODUCTION� LINES��5HUS
� IF�YOUiVE�
BOUGHT�A�$%57�FOR�^����YOU� CAN� NOW�
TURN� IT� INTO�AN�"MIGA�FOR�ANOTHER�
^����

4O�HOW�DOES�THIS�COMPARE�TO�THE�
EQUIVALENT�OF�BUYING�ONE�OF�THE� NEW�
"����$%�30.�DRIVES �"LTHOUGH�
$OMMODORE�WAS� HOPING�TO�BRING�THE�
DRIVE� IN� AT�AROUND�^���� IT�NOW� LOOKS�
AS�THOUGH� ITi LL� COST�^�����"DD�THIS�TO�
THE�PRICE�OF�AN�"����1LUS�� �^����� �
AND�YOU�RE� LOOKING�AT�^����OR�SO�� �
JUST�A�TEENY�BIT�CHEAPER��8HAT�YOU�
GET�IS�MORE� ROOM�FOR�EXPANSION� AND
�
OF�COURSE
�8ORKBENCH����8HAT�YOU�
DONiT �GET�IS�AN� INFRA�RED�SET�UP�THAT�
SITS� AMONG�THE�HI�FI�

#2))�*,1&,+�3&!",
0NE�OR�TWO� READERS� HAVE�WRITTEN� IN�
THIS�MONTH� ASKING� IF�AND�WHEN�
$OMMODORE� INTENDS�TO�BRING� hFULL�
VIDEOi� TO� ITS�$%�MACHINES��5HIS

STEMS�FROM�AN�ARTICLE� IN�.ARCHiS�
/EW�4CIENTIST�SUGGESTING�THAT� IN�THE�
64
� 1HILIPSi� RIVAL� $%�*� SYSTEM�WILL� BE�
OFFERING� hFULL� LENGTH� FEATURE� FILMS�� ON�
A���CM�COMPACT�DISK�BY�NEXT�SPRING�

5HIS� IS� UNLIKELY�TO�BE�THE�CASE�FOR�
A�VERY�GOOD� REASON�� 'OR�A�GOOD�TWO�
YEARS�NOW
�THE�.OTION�1ICTURES�
&XPERTS�(ROUP�	.1&(
�HAS�BEEN�
MEETING�TO�AGREE�ON�AN� IMAGE�
COMPRESSION� STANDARD�FOR�DIGITAL�
VIDEO�AND� IS�STILL� SOME�WAY�OFF�
REACHING�A�DECISION��5HE�GROUP
�
CONSISTING�OF�VARIOUS� INTERNATIONAL�
ACADEMIC�AND� LEADING�CORPORATE�3�%�
CHAPPIES
� IS�TRYING�TO� SET�A� STANDARD�
� �SIMILAR�TO�THE�+1&(�ACCORD�DEALING�
WITH� STILL� PHOTOGRAPHIC� IMAGES�� �
WHICH�WILL� MEAN�MANUFACTURERS�HAVE�
A�COMMON� BASE�FOR�DEVELOPING�THE�
CHIP�SETS�FOR�DIGITAL�VIDEO�MACHINES�

&VEN� AT�A�CONSERVATIVE�ESTIMATE
�
IT�WILL� TAKE�AT� LEAST�ANOTHER�EIGHTEEN�
MONTHS�FOR�PROTOTYPES�TO�EMERGE�
WHICH� FEATURE�.1&(�STANDARD� FULL�
MOTION�VIDEO��:OU�CAN�BET�THEN
�THAT�
$OMMODORE�WILL� RELEASE�A�$%57���
FEATURING�'.7
� ONCE�AGREEMENT�HAS�
BEEN� REACHED�

"LTHOUGH� NON�.1&(� '.7�DOES�
ALREADY�EXIST�� �NOTABLY�USING�*NTELiS�
%IGITAL�7IDEO� INTERACTIVE� 	%7*
�CHIPS
�
THE�COMPRESSION�DECOMPRESSION�
RATES� REQUIRED� FOR�DISPLAYING�FULL�
MOTION
� FULL� SCREEN�VIDEO�ARE�SO�
HEAVY�DUTY�THAT�THEY�RE�BEYOND�
CONSUMER�PRICE� LEVELS�

$ONSIDER�THE� PROBLEMS� INVOLVED�
"�TYPICAL� FRAME�OF�BROADCAST�57�TAKES

$%� PLUS�
(RAPHICS�
AND�.*%*� DATA�
COME�TO�THE�"MIGA�
COURTESY�OF�8ARNER�/EW�.EDIA

#UT�IF�YOU� CANiT�BE�BOTHERED�WITH�
'RENCH�AND�YOU�JUST�FANCY�A�GOOD� hOLE�
SINGALONG�THEN�CHECK�OUT�+#�
.ARKETING�ON������������� *T�HAS�
OVER����$%57�,ARAOKE�DISKS�ON� ITS�
BOOKS
� EACH�WITH� ���TRACKS�FOR�
^������A�THROW��5HEREiS�EVERYTHING�
FROM�4OME�&NCHANTED�&VENING�TO�
-IKE�"� 7IRGIN�ON�OFFER�BUT�THE�
ACCOMPANYING�GRAPHICS�ARE�A�BIT�
PRIMITIVE�

4LIGHTLY�MORE�SOPHISTICATED� IN�THE�
GRAPHICS�DEPARTMENT
� BUT�NOT�BY�A�
LONG�CHALK
� ARE�THE� RANGE�OF�$%�(�
DISKS�FROM�8ARNER�/EW�.EDIA�ON�
���������������5HE� h(i� STANDS�FOR�
GRAPHICS�� �OR�WHAT�PASSES�FOR�
GRAPHICS� IN���BIT�FORMAT�� �AND� THIS�
ACCOMPANIES�A�MASS�OF�MAINLY�
CLASSICAL� TITLES�SELLING�FOR���������
#EETHOVENiS� IN�THERE
� AS� IS�.AHLER
�
.OZART
� 1ROKOFIEV�ET�AL
� AND�THE�
DISPLAYS�CAN�EITHER�SHOW�BIOGRAPHICAL�
OR�HISTORICAL� INFORMATION�ABOUT�THE�
PIECE�YOUiRE� LISTENING�TO� IN�GLORIOUS�
STEREO��5HERE�ARE�ALSO�DISKS�FROM�

)ENDRIX
� 'LEETWOOD�
.AC
� -ITTLE�'EAT�

AND� -OU�
3EED

+UST�
ONE�

OF�THE�
���OR�SO�

,ARAOKE�
DISKS�AVAIALBLE�

FOR�YOU�TO�MAKE�A�
COMPLETE�EMBARRASSMENT�OF�
YOURSELF�ON�$%57

AVAILABLE�TOO�BUT�THE�MODERN�STUFF�
DOES�TEND�TO�COME�WITH� PRETTY�LOW�RES�
SCREEN�DESIGNS�� 1ITY�REALLY�� #UT�
8ARNER�S�OTHER�OFFERING�WITH� ITS� RANGE�
OF�$%�.*%*� IS� AN�ALTOGETHER�MORE�

EXCITING�PROPOSITION�
)ERE�YOUiVE�GOT�AUDIO�TRACKS�
WITH� THEIR�.*%*� EQUIVALENTS�
SO�YOU�CAN� HOOK�UP�YOUR�
$%57�OR�"����TO�YOUR�
KEYBOARD� AND�SEE�WHAT
�
AMONG�OTHER�THINGS
� A�
PIANO� SOLO�SOUNDS� LIKE�
AS�A� SAX��5HE� FIRST� IN� AN�
INDEFINITE�SERIES� IS�A�
DISK�CONTAINING�
SELECTIONS� FROM�

(ERSHWIN�S�3HAPSODY�IN�
#LUE�WHICH� SELLS�FOR��������

*� HOPE�THESE�DISKS�TAKE�OFF�AS�
THEY�D�BE�GREAT� IN� A� TEACHING�

ENVIRONMENT
� AND� LETiS�FACE� IT
� FUN� TO�
HAVE�AT�HOME� IF�YOUiRE� LUCKY�ENOUGH�
TO�HAVE�A�.*%*� SET�UP�AND�A�$%�DRIVE�

UP�AROUND����,��"ND�THERE�ARE����OF�
THESE�MAKING�UP�A�SECOND�S�WORTH�OF�
FULL�MOTION�� 4O�YOU�NEED�TO�FIND� A�
WAY�OF�SHIFTING�����.B�OF�CODE�TO�
SCREEN�MEMORY�EVERY�SECOND��5HE�
ANSWER�OF�COURSE� IS�COMPRESSION
�
BUT�THEN�THE�DECOMPRESSION�HAS�TO�
TAKE� PLACE� IN� REAL�TIME�TOO�

4O�AS�A� RESULT
� THIRD� PARTY�
$OMMODORE�DEVELOPERS�ARE�HOMING�
IN�ON�QUARTER�SCREEN�MOTION�VIDEO��
$OMPANIES� LIKE�0PTONICA�ON������
�������ARE�OFFERING�$%57�MASTERING�
FACILITIES�WHEREBY�MOVING�VIDEO�OF�
ANY�GAUGE
� FROM� HOME�TO�BROADCAST
�
CAN� BE�OVERLAYED�ONTO�FULL� )".�
BACKDROPS�AND� INTERLEAVED�WITH� LIP�
SYNCHED�AUDIO��0PTONICA�WILL� BE�
PLACING�A�FLOPPY�DISK� IN� THE�PUBLIC�
DOMAIN� SHORTLY�TO�SHOW�OFF�ITS�
CAPABILITIES�

�*&$�� !�0,2+!
#UT�IT iS� ACTUALLY� IN� THE�SOUND�
DEPARTMENT�THAT�SOME�OF�THE�MOST�
INNOVATIVE�"MIGA�$%�TITLES�ARE�
EMERGING�� .ICRODEAL� ON� �����
������HAS� RELEASED� ITS�
7OICE�.ASTER�AND�"STERIX�
'RENCH� PACKAGE�WHICH�
COMPRISES�A�
MICROPHONE�AND�
INTERFACE�FOR�
$%57�WHICH�
ENABLES�YOU�TO�
PLAY�BACK�YOUR�
OWN�VOICE�
THROUGH�YOUR�
HI�FI� AS�YOU�
ATTEMPT�TO�
COPY�THE�
INTONATIONS�OF�
THE�"STERIX�
CHARACTERS�

5HERE�ARE�OVER����
MINUTES�OF�SPOKEN�
'RENCH� FROM����DIFFERENT�
(AULLISTS�WITH�OVER�����
INTERACTIVE�CARTOON� DRAWINGS
�
COMPLETE�&NGLISH�TRANSLATION�AND�
OVER��
����VOCABULARY� ITEMS��5WO�
DISKS�ARE�AVAIABLE�FOR�BEGINNERS�AND�
ADVANCED� SPEAKERS�AT�^������
APIECE��"ND�GREAT�FUN� THEY�ARE�TOO�� �
MUCH�MORE�FUN� THAN�
THE�OLD�
LANGUAGE�
LAB�

".*("�4)011&3�m � *446&� ���m �+6/&� ����
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"MIGA�'ORMAT�SAYS�
�BEAUTIFULLY�MADE�
SLIMLINE�DRIVE
�QUICK�AND�
QUIET�WITH�ALL�THE�EXTRAS�
������
� ��
��� ���,#�&XTERNAL�
%RIVE

� �"CCESS�TIME���MS�
TRACK�TO�TRACK

� ������ HIGH
� �&NABLE�DISABLE�SWITCH
� ����PIN�PASS�THROUGH�
SOCKET

� �"LLOWS�CONNECTION�TO�
A��RD�DRIVE

] � � �� �

� �&XTERNAL�HARD�DRIVE�FOR�
"MIGA����

� �#UILT�IN�"UTOBOOTING
� �0N�BOARD�3AM�OPTION�

UP�TO��.B
� �#EGINNER�FRIENDLY�ONc

LINE�HELP
� �"�SUPER�FAST
�HIGH�

CAPACITY�HARD�DRIVE�
THAT�LEAVES�OTHERS�IN�ITS�
WAKE

3OCHARD�3)���$�
��.B�*%&�0,� _������
3OCHARD�3)���$�
��.B�*%&�0,� _������
3OCHARD�3)���$�
��.B�4$4*�0,� _���

��6SER�FRIENDLY�DESIGN
�
EASY�INSTALLATION

� �7IDEO�5HRU���3(#���
5HRU�1ORTS

� �7ARIABLE�FADING�
EFFECT��INVERSION�OF�
OVERLAY�FUNCTION

� �,EY�IN�PORT�FOR�EXPANc
SION�WITH�EXTERNAL�
KEYING�DEVICE

� �$OMPATIBLE�WITH�ALL�
"MIGA�MODELS���
$OMMODORE�$%57

] � � � �� �

,(324!(2'(�#(2*$33$2

�����.*$30�'-011:�%*4,�
.'��%%������%4%%� ���TPI� �.#

LBOX� ����BOXES� �����BOXES
_����� _����� _����

.'��)%������%4)%� ���TPI��.#
*BOX� ����BOXES� �����BOXES
_������ _������ _�����

��0UR�DISKETTES�ARE������ERROR�FREE�AND�CARRY�A�
LIFETIME�GUARANTEE�

8E�ONLY�SELL�TOP �QUALITY�PRODUCTS�

0-!2#!�+-31#
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 , (&  �4/&1 #$2
"%%61�"����1LUS��.B�3".�EXPANSION�BOARD�������� _������\

 , (&  �$73$1- +�%+.//8�#1(5$2
\� "%%61�%ATA�%RIVE������FLOPPY�DRIVE�SLIMLINE�����FLOPPY�DRIVE������ _������

(-3$1- +�1 ,�$7/ -2(.-
"MIGA�"���� 3".�CLOCK�EXPANSION�UNIT���������1LUS�����_��
��
"MIGA�"������.B�3".�BOARD��������������������������������_������
(71�4*..���BIT��.B�6PGRADE�����MS����������������������_�����
(71�4*..���BIT��.B�6PGRADE�����MS��������������������_������

,("$ ���2" --$12
30$5&$�".*("�.064&�RM����
4UPERBLY�STYLED
�ERGONOMIC�DESIGN�4MOOTH�PRECISE�OPERATION�
���DPI����MM�SEC�������������������������������������������������������������������������� _�����
015*$"-�.&("�.064&� ���LEAD
�����D P I���������������������������������������_�����
/",4)"�4$"//&3� FOR�"MIGA���������������������������������������������������_������
%""5"4$"/�130'&44*0/"-�"����4$"//&3
��������DP I�������������������������������������������������������������������������������������� _������
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%4%%��.B���������_��������� _������������� _������������� _������
%4)%��. B���������_��������� _������������� _������������� _������

���� %*4,4 4-!1 -#$#
:3MMJ� :���<� �����

%4%%���. B ����������������_��������� _��
������� _��������� _������
%4)%�.B�
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$OVERED�BY�A� ���MONTH�WARRANTY� *NCLUDES�CONNECTING�
CABLE
�GREEN�SCREEN�SWITCH�6,�SPECIFICATIONS�

_������

-*��#�&�)  �,
%PCC�QRMP?EC�@MV�UGRF�CTCPW����BGQIQ�MPBCPCB

_����
� ���� +."* !+$�23.1 &$�!.7$2

����$APACITY���
����$APACITY���
���$APACITY���
���$APACITY��

��_������ ���$APACITY���
�����_����� ���$APACITY���
�����_����� ���$APACITY���
����_����

��_����
��_����
��_����

).823("*2
.AVERICK�24���'�

'LIGHTGRIP���������������
1YTHON� �����������������

��_������ 2UICKSHOT�5URBO������
����_����� 4PEEDKING�"UTOFIRE���
����_����� $HEETAH�#UG�����������

����_����
��_�����
��_�����
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.OUSE�.AT�������������������������������������������������������������
.OUSE�1OCKET���������������������������������������������������������
"MIGA�%UST�$OVERS�������������������������������������������������
��PIECE�6NIVERSAL�1RINTER�4TAND�������������������������������
.UTIFUNCTION�1RINTER�4TAND���������������������������������������
.ONITOR�4TAND
�	TILT�SWIVEL
���������������������������������������
�����$LEANING�,IT�����������������������������������������������������
$OMPUTER�$LEANING�,IT������������������������������������������
����$OLOUR�4CREEN�'ILTER������������������������������������������
.ONITOR�1LYNTH���������������������������������������������������������
.OUSE�1AD�4TATION�INCLUDES�MOUSE�PAD�
MOUSE�HOLDER
�WRIST�REST�AND�PEN�PENCIL�TRAY�������

"%%61�4TARTER�1ACK�FOR�*#.�USERS�INC�
��X������%4%%
���X�MOUSE�MAT

��X������CLEANING�KIT�AND���X�KEYBOARD�DUSTCOVER��

���CAPACITY�#"/9�STORAGE�BOX������������������������������
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#ROTHER������������������������������������������ _������
#ROTHER������������������������������������������ _������
$ITIZEN� ���%��������������������������������������_������
$ITIZEN�������������������������������������������� _������
$ITIZEN�4WIFT�� ����������������������������������� _���
��
$ITIZEN�4WIFT���9������������������������������� _������
)EWLETT�1ACKARD�%ESKJET�������������_������

#ROTHER�)-�7����������������������������������� _�������
#ROTHER�)-�7�WITH�1$-������������������ _�������
#ROTHER�)-�&������������������������������������ _�������
#ROTHER�)-�7����������������������������������� _�������
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KILOS��0VER����KILOS�CHARGED�AT�COST
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POTENTIAL�� AND�SUDDENLY�A�MEDIA�
OBSESSION�WAS�BORN�� #UT
� A�BIT�
LIKE�FRACTALS
� THERE�WAS�ONLY�SO�
MUCH�MILEAGE�TO� BE�HAD
� AND�
DESPITE�ALL� THE�EXCITABLE�CLAIMS�
IN� THE�EARLY�EIGHTIES
�THERE� IS� STILL�
A� LONG�WAY�TO�GO�

40�-0(*$"-
�:&5���
5HE�BIG�CONCERN� IN� ARTIFICIAL

"N�EARLY�ATTEMPT�BY�%ESCARTES�TO�EXPLAIN�HUMAN�VISION

. ,
� SO�WHY�HAVEN�T�WE�
DONE� IT �8HY�HAVENiT�
WE�GOT�ANY�ARTIFICIAL�
INTELLIGENCE �0F�COURSE
�

THAT�QUESTION�DEPENDS�ON�HOW�YOU�
DEFINE�NON�ARTIFICIAL� INTELLIGENCE��
"SSUME�THAT�YOU�COULD�MAKE�A�
MACHINE�WHICH�COULD�BEAT�ALLc
COMERS�AT�CHESS��"SSUME�THAT�YOU�
COULD� BUILD�A�CHESS�PLAYING�
WUNDERKIND�THAT�COULD�PREDICT�BLIPS�
ON�THE�%OW�+ONES� *NDEX�ON�ITS�DAYS�
OFF�� *F�YOU�TOOK�THIS�SAME�BRILLIANT�
MACHINE� INTO�THE�CENTRE�OF�TOWN
�
BOOTED� IT�OUT�OF�THE�CAR
� AND�TOLD� IT�
TO�MAKE� ITS�OWN�WAY�HOME
�WHAT�DO�
YOU� RECKON� ITS�CHANCES�WOULD�BE �
�� �-ESS��:OUiD�PROBABLY�FIND� IT�
FLAILING�ITS� LEGS� IN�THE�WINDOW�
DISPLAY�OF�THE�NEAREST�CHINA�SHOP�

8)"5�4�5)&�130#-&. 
5HIRTY�YEARS�OF�RESEARCH� HAVE� PROVED�
THAT�WEiVE�GOT�TO� REDEFINE�OUR� IDEAS�
OF�WHAT� IS� REALLY�INTELLIGENT�� *TiS�ONLY�
NOW�WEiRE� REALISING�THAT� ITiS� THE� LITTLE�
THINGS
� THE�THINGS�WHICH�WE�HUMANS�
FIND�EASIEST
� THAT�GIVE� SO�CALLED�
INTELLIGENT�MACHINES� NERVOUS�
BREAKDOWNS�� 'OR�EXAMPLE
� HAVE�YOU�
THOUGHT�HOW�HARD� IT� IS�TO�MAKE�A�
BED �0N�THE�FACE�OF�IT
� ITiS�A�SIMPLE�
TASK
�YOU� HAVE�TO�BE�ABLE�TO�CLIMB�
THE�STAIRS
� YOU�HAVE�TO�BE�ABLE�TO�
FIND� THE�BEDROOM
� AND� THE�BED��:OU�
HAVE�TO� PULL� THE�DUVET�OFF
�YOU� HAVE�
TO�BE�ABLE�TO� SMOOTH� THE�BOTTOM�
SHEET�OVER�THE�BED�SO�THAT�IT� LIES�JUST�
RIGHT
�YOU� HAVE�TO�TUCK� IT� IN� AND� FLUFF�
UP�THE�PILLOWS���

/O�MACHINE� IN� THE�WORLD�CAN�
MANAGE� THAT�SIMPLE� TASK��"ND�EVEN� IF�
IT�COULD
� IF�WE�WERE�TO� LET�THE�
SITUATION�BECOME�ONE�FOR�WHICH� THE�
MACHINE� HAS�NOT�BEEN�SPECIFICALLY�
PROGRAMMED
� SUCH�AS�THE�PILLOW�
BEING�TRAPPED�DOWN�BETWEEN� THE�
HEADBOARD� AND�THE�MATTRESS
� AND�
YOUR� INTELLIGENT�HOME�HELP� IS�
RENDERED� ABOUT�AS�USEFUL� AS�THE�NEXT�
LUMP�OF�HIGHLY�COMPLEX�METAL�

3EAL� INTELLIGENCE
� IN�A� NUTSHELL
� IS�
AN� ABILITY�TO�ADAPT�TO�THE�UNEXPECTED��
"�TRULY�SMART�MACHINE� IS�THEREFORE�
ONE�THAT
�WHETHER� IT�THINKS� IN� A�WAY�
WHICH�MIRRORS�OUR�OWN�THOUGHT�
PROCESSES
� OR�WHETHER� IT�HAS�A�BRAIN�
MADE�UP�FROM� HIGHER�ORDER� LOGIC
� IS�
NOT�A� PRODIGY� IN�ONE�NARROW�SUBJECT�
BUT�AVERAGELY�COMPETENT�AT�ANYTHING�
YOU�CARE�TO�THROW�AT�IT�

5HIS� IS�THE� REASON�WHY�ARTIFICIAL�
INTELLIGENCE� 	OR�"L
� IS�CURRENTLY�ABOUT�
AS�SEXY�AS�$ATASTROPHE�5HEORY��
	3EMEMBER�THAT�OLD� CHESTNUT 
�"T�
THE�BEGINNING�OF�THE�EIGHTIES�ARTIFICIAL�
INTELLIGENCE�WAS�BIG�� &D� 'EIGENBAUM�
POINTED� OUT�HOW�THE�+APANESE�WERE�
ABOUT�TO�JUMP� INTO�THE� LEAD�WITH�THEIR�
'IFTH�(ENERATION� 1ROJECT
� .:$*/�
SHOWED�THAT�&XPERT�4YSTEMS�HAD� REAL

INTELLIGENCE� IS� KNOWLEDGE�
REPRESENTATION�� (IVEN�THAT�WE�KNOW�
AN� INFINITE�NUMBER�OF�THINGS� ABOUT�
THE�WORLD
� HOW�DO�WE�WRITE�THEM�
DOWN�SO�THAT�A�MACHINE�CAN� USE�
THEM �-OGIC� IS�ONE
�VERY�WIDELY�USED
�
METHOD�

-OGIC�GIVES�US�A� LANGUAGE�WHICH�
IS�ALMOST�AS�POWERFUL� AS�&NGLISH
� BUT�
TOTALLY�PRECISE�� *TiS�BASED�ON�THE�
PREMISE�THAT� IT� IS� POSSIBLE�TO�
REPRESENT�OBJECTS�AS�TERMS�� �SUCH�
AS�X
Y
Z�� �AND�CHARACTERISTICS�OF�
OBJECTS�AS�PREDICATES�� �SUCH� AS�
P	X

B	Y
Z

� C	X
Y
Z���
�

(IVEN� THIS
� j RHINOk� TRANSLATED

INTO� LOGIC�BECOMES� RHINO	9
�
5O�REPRESENT�MORE�COMPLICATED�

IDEAS�THERE�ARE�CONNECTIVES� SUCH�AS�
"/%
�GIVING�US�ANGRY	9
�"/%� RHINO	9
�
"/%�CHARGING	9
:
�"/%�3ON	:
�

5HE�OTHER�COMMONLY�USED�
CONNECTIVES�ARE�/05
�03
� AND� *' ��
WHICH�GIVE�US�THE�ABILITY�TO�EXPRESS�
EVEN�MORE�COMPLICATED� IDEAS
� SUCH�
AS�

*'�		GUN	9
�"/%�JAMMED	9



03�	3ON	:
�"/%�FRIGHTENED	:
�"/%�
SHOOT	:
�"/%�MISS	:




/05�	DEAD	;
�"/%�RHINO	;



*MMEDIATELY�YOU�CAN�SEE�ONE�OF�THE�
PROBLEMS�WITH�THIS�SORT�OF�KNOWLEDGE�
REPRESENTATION�� �THE�BRACKETS��
ARTIFICIAL� INTELLIGENCE� IS�FAMOUS�FOR�
hEM
�AND�BOTH�OF�THE�COMPUTER�
LANGUAGES�COMMONLY�USED� IN�
ARTIFICIAL� INTELLIGENCE�� �1ROLOG�AND�
-ISP�� �SUFFER�FROM�BRACKETS�PILING�UP��
5HE�ONLY�CONSOLATION� IS�THAT
� AS�
ALWAYS
� IT�GETS�EASIER�TO�COPE�AFTER�A�
BIT�OF�PRACTICE�

-*454�"/%�#3"$,&54
-ISP� 	-IST�1ROCESSING
� IS�ONE�OF�THE�
OLDEST�COMPUTER� LANGUAGES�AROUND
�
AND�1ROLOG�	130GRAMMING� IN� -0(IC
�
IS�A� RELATIVE� NEWCOMER�� BETWEEN�
THEM
� THEY�CONSTITUTE�THE�TWO�
LANGUAGES�OF�CHOICE�FOR�SERIOUS�
ARTIFICIAL� INTELLIGENCE�

1ROLOG�AND� -ISP�FOCUS�ON�BEING�
ABLE�TO� HANDLE� SYMBOLS� RATHER�THAN�
NUMBERS
� AND�AS�A� RESULT�THEY�ARE�
WELL�SUITED�TO�DEALING�WITH� LOGICAL�
REPRESENTATIONS�� #ECAUSE�YOU�CAN�
DEFINE� PREDICATES� IN�THESE� LANGUAGES�
AS�YOU�GO�ALONG
� IT iS�EASY�TO�EXPRESS�
FACTS�ABOUT�OBJECTS� AND� RELATIONSHIPS�
BETWEEN�OBJECTS�

-ISP� IS� A�PROCEDURAL� LANGUAGE
�
WHICH�MEANS�THAT�IT�MAKES�THE�
PROGRAMMER�DESCRIBE� IN�DETAIL� HOW�A�
PROBLEM� IS�TO� BE�SOLVED��5O�WRITE�A�
-ISP�PROGRAM�YOU�NEED�TO�WRITE�AN�
ALGORITHM�JUST�AS�YOU�DO� IN�$�OR�
#ASIC�

1ROLOG�IS� A�DECLARATIVE� LANGUAGE
�
WHICH�MEANS�THAT
� IN�THEORY
� ALL�YOU

�������
�������9��������
������
#ACKWARD�CHAINING�� �4TARTING�FROM�THE�GOAL�YOU� ARE�TRYING�TO�PROVE�AND�USING�

THE� FACTS� IN�YOUR�KNOWLEDGE�BASE�YOU� REASON�BACKWARDS�UNTIL�YOU�HAVE�
ARRIVED�AT�THE�QUESTION�

%$(�	%EFINITE�$LAUSE�(RAMMAR
� � �CURRENTLY�ONE�OF�THE�BEST�METHODS�OF�
STRUCTURING�YOUR�/-1�PROGRAM�

%EEP�THOUGHT�� �/AMED
� PRESUMABLY
� AFTER�THE�COMPUTER�IN� 5HE�)ITCHHIKERS�
(UIDE�THAT�GAVE�THE� NUMBER����A�WHOLE� NEW�SIGNIFICANCE
�THIS� IS�
"MERICAiS�ANSWER�TO� #ORIS�4PASSKY��$USTOM�HARDWARE
� INCREDIBLE�
SOFTWARE
� SUPPOSEDLY�THE�WORLD�S�BEST�CHESS�COMPUTER�

%EPTH�FIRST�SEARCH
� #READTH�FIRST�SEARCH
�)ILL�CLIMBING�� �5HREE�OF�THE�MANY�
METHODS�OF�SEARCHING�THE�4TATE�4PACE��8HICH�YOU�USE�WILL�DEPEND�ON�
THE�PROBLEM�YOU�ARE� TRYING�TO�SOLVE�

'ORWARD�CHAINING�� �5HE�OPPOSITE�OF�BACKWARD� CHAINING�

.:$*/�� �5HE�FIRST�SUCCESSFUL�EXPERT�SYSTEM�� %IAGNOSED� ILLNESS��"SKED�
QUESTIONS�ABOUT�THE�PATIENT�S�SYMPTOMS�AND�TRAWLED� ITS� KNOWLEDGE�
BASE� FOR�DISEASES�WITH� SIMILAR�SYMPTOMS�

4CRIPTS�� �&VERY�SITUATION� IN�DAILY�LIFE�HAS�A�SCRIPT�ATTACHED�TO� IT�� A�CLICHED�
DESCRIPTION� OF�THE�THINGS�YOU�WOULD�EXPECT�TO�HAPPEN�TO�YOU�AND�THE�
OBJECTS�YOU�WOULD�EXPECT�TO� FIND� IN�THIS�SITUATION�
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WHICH�WANTS�TO�SEE� IS�TO� PRODUCE� A�
�%� IMAGE�OF�A��%�WORLD� IN� THE�FORM�
OF�A�MATRIX�OF�GREY� LEVEL�VALUES�� 	*� SAY�
GREY�LEVEL� BECAUSE�MOST� RESEARCH�
WORK� IS�DONE� IN�MONOCHROME�� �COLOUR�
BEING�JUST�TOO�COMPLICATED�
�5HIS�
*MAGE�MUST�BE� PROCESSED� TO�EXTRACT�
THE�FEATURES�OF�INTEREST�� *N�THEORY
�
THIS�CAN�BE�DONE�BY�REVERSING�THE�
PROCESSES�THAT�FORMED�THE� IMAGE�
5HE��%�WORLD�WILL� HAVE�BEEN�
CONVOLVED� 	SMEARED
�BY�THE� IMAGING�
INSTRUMENT�	EYEBALL
� CAMERA� LENS

�
AND�WILL� HAVE�HAD� NOISE�ADDED�TO� IT�
*N� A� PERFECT�WORLD� BOTH� OF�THESE�
PROCESSES�COULD� BE� REVERSED�
MATHEMATICALLY�� 4ADLY
� IT�S� NOT�A�
PERFECT�WORLD���

5O�CLEAN�UP�THE� IMAGE�YOU�WOULD�
USE�A�VARIETY�OF�MATHEMATICAL�
TECHNIQUES
� SUCH�AS�HIGH�OR�LOW�PASS�
FILTERING
� CONTRAST�STRETCHING
� OR�
THRESHOLDING
� IN� A�TRIAL� AND�ERROR�KIND�
OF�PROCESS�

'EATURE�EXTRACTION�� �THE�MOST�
FAMOUS�BIT�OF�IMAGE�PROCESSING�� �IS�
THE� PROCESS�OF�IDENTIFYING�EDGES�AND�
AREAS�OF�CONSISTENT�TEXTURE�� *MAGINE�
PASSING�A� �WINDOWk 
� OR�MASK
� OVER�
THE� IMAGE�

5HE�SURFACE�TEXTURE�OF�THE� REGION�
YOU�ARE�CURRENTLY� LOOKING�AT�THROUGH�
THE�WINDOW� IS�FOUND�BY�EXAMINING�
THE� STATISTICAL� SPREAD�OF�THE�PIXELS�
THERE�� (ENERALLY
� IF�THERE�ARE� LOTS�OF�
PIXELS�WITH�VERY�DIFFERENT�VALUES
�YOU�
HAVE�A� REGION�OF�VERY�ROUGH�TEXTURE
� IF�
THERE�ARE�MANY�SIMILAR�PIXELS�THEN�
THE�TEXTURE� IS�SMOOTH�

*N� IMAGE�PROCESSING�TERMS
�
EDGES�ARE�GENERALLY�THE� LINE�WHERE�AN�
AREA�OF�ONE�TYPE�OF�PIXEL�MEETS�
ANOTHER�AREA�OF�A�DIFFERENT�TYPE�OF�
PIXEL�� 5HEY�ARE�DETECTED�BY�A

�(96C6�:D�?@�
AC@8C2>�H9:49�42?�
92?5=6�2?JE9:?8�3FE�
2�7C24E:@?�@7�2?J�
?2EFC2=�=2?8F286��

MATHEMATICAL� METHOD�CALLED�
CONVOLUTION�� #ASICALLY�YOU�WOULD� PUT�
YOUR�OWN�EDGE� INTO�THE�WINDOW
� AND�
MOVE� IT�OVER�THE� IMAGE�UNTIL� YOU� FIND�
A�CORRELATION��5HESE�EDGES�CAN�THEN�
BE�FOLLOWED
� AND�DESCRIBED
� AND
�
USING�THE�TEXTURE� INFORMATION
�
REGIONS�GROWN� TO� PRODUCE�MEANINGFUL�
SHAPES�

#UT�EVEN�WITH� ALL�THIS�
INFORMATION
� HOW�DO�WE� KNOW�WHICH�
OBJECTS�THESE� LINES� AND� SHAPES�
CORRESPOND�TO �"FTER�ALL
� THEY�COULD�
BE�COVERED� IN� IRREGULAR�SHADOWS
�
HAVE�AN�UNUSUAL� ORIENTATION
� OR�BE�A�
LONG�WAY�AWAY�

5HIS� IS�WHERE�HEURISTICS�COME� IN
� �THE� BIGGEST�SET�OF�WHICH� DEAL�WITH

THE�EFFECTS�OF�PERSPECTIVE�
5HIS�END�OF�MACHINE�VISION� IS�

WIDE�OPEN� AT�THE�MOMENT
� BUT�A�
DOMINANT�SCHOOL� OF�THOUGHT�USES�
SHAPE�GRAMMARS��5HERE�ARE� SEVERAL�
WAYS�OF�DOING�THIS�� �BUT�MOST�
SYSTEMS�HAVE�A�SYSTEM�OF�SHAPE

PRIMITIVES� 	EG�CUBES
� LUMPS
�
CYLINDERS
�THEY�CAN� REFER�TO�� 4O
� FOR�
EXAMPLE
� AN�OBJECT�COULD� BE�
RECOGNISED� AS�HAVING�THE� BASIC�
SHAPE�OF�A�CYLINDER
� AND�WITH�THE�
APPLICATION� OF�HEURISTICS�THE�SYSTEM�
COULD�DECIDE�WHETHER�IT�WAS�A�SNAKE
�
A�CANDLE
� A�CARROT
� OR�A�TOWER�BLOCK�

41&",
�".*("�.*/&
5HE�PROBLEM�FOR�/ATURAL� -ANGUAGE�
1ROCESSING�	/-1
� IS�TO�DESCRIBE�THE�
GRAMMAR�WHICH� UNDERLIES� &NGLISH� SO�
THOROUGHLY�AND�CONCISELY�THAT�IT�CAN�
FORM�THE�BASIS�OF�A�COMPUTER�
PROGRAM�

&VERY�TIME�YOU�SPEAK�OR�WRITE�
ANYTHING
�YOU�CHOOSE�WORDS�TO�
EXPRESS�A�CONCEPT� IN�YOUR�HEAD�� /-1�
RESEARCHERS�CALL�THE�WORDS�YOU�
ACTUALLY�SPEAK
� OR�HEAR
� THE� SURFACE�
STRUCTURE
� AND�THE�CONCEPTS�WHICH�
FORM� THE�BASIS�OF�YOUR�SPEECH� THE�
CONCEPTUAL� OR�DEEP�STRUCTURE��5HERE�
ARE�MANY�WAYS�OF�EXPRESSING�THIS�
DEEP�STRUCTURE
� AND�MANY�WAYS�OF�
GETTING�FROM�THERE�TO�THE�SURFACE�
STRUCTURE�

4YNTAX� IS�THE�BRANCH�OF�/-1�
WHICH� CONCENTRATES�ON�WHETHER�A�
SENTENCE� IS� jWELL�FORMEDi�� OR�NOT�� �IE�
IT�COULD� CONCEIVABLY�HAVE�BEEN�
SPOKEN� BY�A� NATIVE�SPEAKER�OF�THE�
LANGUAGE��4EMANTICS� IS�THE�STUDY�OF�
THE�MEANING�OF�THE� SENTENCE�� 5HE�
PRINCIPLE�OF�SEMANTIC�
COMPOSITIONALITY� IS� A�THEORY�WHICH�
EXPLAINS� HOW�WE�UNDERSTAND�AN

INFINITELY� LARGE�NUMBER�OF�SENTENCES
� �MOST�OF�WHICH
� OF�COURSE
�WE�HAVE�
NEVER�HEARD�BEFORE�� �BY�PROCESSING�
THEM� USING�A� RELATIVELY�SMALL� NUMBER�
OF�SYNTACTIC� RULES�AND� THEN�GETTING�
THE�MEANING�OF�THE�SENTENCE�FROM�
THE� SUM�OF�THE� INDIVIDUAL� PARTS�

#Y�j INDIVIDUAL� PARTSk� *� DONiT�
NECESSARILY�MEAN�WORDS��5HE� SORTS�
OF�SYNTACTIC�ANALYSIS�WHICH� ARE�
NORMALLY�CARRIED�OUT�WOULD� FIRST�
BREAK� 	OR�jPARSE�
�A�SENTENCE�SUCH�
AS� jTHE�MAN�WALKED� TO�THE�SHOPSk�
INTO�TWO�SECTIONS��5HESE� INDIVIDUAL�
SECTIONS�WOULD� IN� TURN� BE�CALLED�THE

NOUN� PHRASE� 	j5HE�MAN�
� AND�
THE�VERB� PHRASE� 	jWALKED�TO�THE�
SHOPSk
�

'OLLOWING�THIS
� THESE�SECTIONS�
WOULD� BE�BROKEN�DOWN�FURTHER
� UNTIL�
THE�SYNTACTIC�ANALYSIS�OF�THE�
SENTENCE�WOULD� LOOK� LIKE�THIS�

m �4ENTENCE�� �/OUN�1HRASE���	/1�
�
��7ERB�1HRASE� 	71

m �/1���f�%ETERMINER�<jTHEk >��
/OUN� <jMAN�>
m �71� 7ERB� <jWALKEDk >���
1REPOSITIONAL�1HRASE� <jTO�THE� SHOPSk >
m �11��f�1REPOSITION� <kTO k>��
/1�� <jTHE�SHOPSk >
m �/1�� %ET�<jTHEk >��
/OUN� <jSHOPSk >

.OST�APPROACHES�TO�SYNTAX�END�UP�
PRODUCING�RULES�THAT� LOOK�SOMETHING�
LIKE�THIS�� 5HE�NEXT�STEP�WOULD�BE�TO�
PRODUCE�A� LIBRARY�OF�RULES�FOR�ALL�THE�
TYPES�OF�SENTENCES�THAT�YOUR�PROGRAM�
IS� LIKELY�TO�ENCOUNTER�� 5HERE� IS� NO�
PROGRAM� IN�EXISTENCE�AT�THE�MOMENT�
THAT�CAN�HANDLE� ANYTHING�BUT�A�TINY�
FRACTION�OF�ANY�NATURAL� LANGUAGE
� AND�
MOST�SYSTEMS�WHICH� HAVE�ANY�
SUCCESS�OPERATE� IN� A�NARROW�DOMAIN�
WHERE�THE�SUBJECT�MATTER�AND�EVEN�
THE�TYPES�OF�SENTENCES�THAT�WILL� BE�
ENCOUNTERED� ARE�ALL� DECIDED� IN�
ADVANCE�

'INALLY�YOU� NEED�TO� INTEGRATE�THE�
INFO�YOU�GET�FROM� PARSING�WITH�YOUR�
CONCEPTUAL� STRUCTURE�FOR�THE�TEXT�SO�
FAR
� SO�THAT�THE� KNOWLEDGE�CONTAINED�
IN� THE�SENTENCE�CAN�BE�USED�BY�THE�
COMPUTER�PROGRAM�TO� ALTER
� SAY
� THE�
KNOWN� POSITIONS�OF�THE�MAN�OR�THE�
CAT��5HIS� IS�MUCH�MORE�COMPLEX
� AND�
FAR�MORE�DISPUTED�THAN�SIMPLE�
PARSING�

"LTHOUGH� /-1�HAS�COME�A� LONG�
WAY
�AND�THERE� ARE�SYSTEMS�AROUND�
THAT
� GIVEN�ENOUGH�PREPARATION
� CAN�
PARSE�ANY�PARTICULAR�SENTENCE
�
THEREiS� NOT�MUCH� PROGRESS�BEEN�
MADE�ON� UNDERSTANDING�SENTENCES��
'OR�EXAMPLE
� j3ON�WALKED� INTO� HIS�
LOCAL� BANK�WEARING�A�.ARGARET�
5HATCHER�MASK�AND� CARRYING�A�SAWN

OFF�SHOT�GUN�k�.ORE�THAN� LIKELY
� EVEN�
THOUGH�YOUiVE� PROBABLY�NEVER�SEEN�
THIS�BEFORE�YOU�CAN�STILL� TELL� THAT�3ON�
IS�MORE� INTENT�ON� STAGING�A� HOLD�UP�
THAN� A�POLITICAL�DEBATE�� )OW�EXACTLY�
YOU�COMPREHEND�THIS� IS� STILL� VERY�
UNCLEAR�
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'IGURE���� *NFERENCE�STRA TEG IES�FO R�AN�
EXPERT�SYSTEM

$2/20�1,���$"+"/�1&,+
%OUGLAS�)OFSTADTER��8ROTE�(ODEL��&SCHER
� #ACH����� � 5HE�BOOK� TO� RELAX�AN�

"L�OBSESSIVE�

+OHN�.C$ARTHY��0RGANISED�THE�FIRST�"L� CONFERENCE� IN� �����WITH�.ARVIN�
.INSKY��"LSO� INVENTED� -ISP��"�FOUNDING�FATHER�

%ONALD�.ICHIE�� �#RITAIN�S�MOST�FAMOUS�"L� PERSON�

.ARVIN�.INSKY�� �1UT�BACK�THE�STUDY�OF�NEURAL� NETWORKS�FOR�NEARLY�TWENTY�
YEARS�WITH�HIS� �����BOOK�PROVING�THAT�THEY�COULDN�T�WORK
� BUT�THIS�
SHOULDN�T�BE�HELD�AGAINST�HIM��0NE�OF�THE� INSPIRATIONAL� PEOPLE� IN�"L��
ANOTHER�FOUNDING�FATHER�

3OGER�4CHANK��%ID� SOME�TERRIFIC�/-1�STUFF
� INVENTED�4CRIPTS
� THEN
DECIDED�THAT�WE�WERE�GOING�TO�GET�NOWHERE�UNTIL�WE�UNDERSTOOD�HOW�THE�
HUMAN�BRAIN�WORKED�

"LAN�5URING�� �5HE�MAN�WHO� INVENTED�THE�COMPUTER�AND�MADE� IT� ALL� POSSIBLE�
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LHLHB�SGD� ODQENQL@MBD�NE�@� GTL@M�
DWODQS� HM� S@RJR�VGHBG� QDPTHQD�
JMNVKDCFD� @MC�DWODQHDMBD�ATS�@QD�
G@QC� SN�CDRBQHAD� HM� SDQLR�NE

BNMUDMSHNM@K� @KFNQHSGLR�
4N�DWOK@HM� SG HR
� KD SiR� S@JD�SGD�

DW@LOKD�NE�SGD� ODQRNMMDK�
CDO@QSLDMS�NE�@MX� K@QFD�EHQL��4GHR�
VNTKC� QDBDHUD� GTMCQDCR
� ONRRHAKX�
SGNTR@MCR�NE�#6R�DUDQX�XD@Q
� @MC� HS�
VNTKC�NAUHNTRKX�AD�TRDETK� SN�
@TSNL@SD� @R�LTBG�NE�SGD� QDODSHSHUD�
VNQJ� HMUNKUDC� HM� OQNBDRRHMF�SGDL� @R�
V@R� ONRRHAKD�� 4GD� OQNAKDL� KHDR� HM� SGD�
E@BS�SG@S�SGD� ODNOKD�VGN�@RRDRR�SGD�
#6R�EHMC� HS� HLONRRHAKD�SN�@BST@KKX�
CDRBQHAD� GNV�SGDX� JMNV� HE�@�#6� HR�
@MX�FNNC� NQ�MNS��4GNRD� QDRONMRHAKD�
ENQ�@RRDRRHMF�SGD� #6R�@QD� RJHKKDC� @S�
ENQLHMF�@M� HLOQDRRHNM� NE�@�B@MCHC@SD�
EQNL�VG@S� HR
� SN�@KK� HMSDMSR�@MC�
OTQONRDR
� UDQX�EKHLRX�DUHCDMBD��
RTABNMRBHNTRKX�BNLAHMHMF�GTMCQDCR�
NE�GDTQHRSHBR�@MC� RBQ@OR�NE�
JMNVKDCFD�

4GHR� HR� @M� @QD@�VGHBG� HS�VNTKC� AD�
GNODKDRR�SN�@OOQN@BG�VHSG�
SQ@CHSHNM@K� BNLOTSHMF
� ATS� HR� @BST@KKX�
@� OQHLD�S@QFDS�ENQ�@M� DWODQS�RXRSDL�
!�JMNVKDCFD�DMFHMDDQ�VNTKC�
HMSDQUHDV�SGD�DWODQSR�VGN� TRT@KKX�
B@QQHDC�NTS�SGD�INA�NE�RBQDDMHMF�SGD�
#6R�@MC� TRD�@�U@QHDSX�NE�
ORXBGNKNFHB@KKX�A@RDC� SDBGMHPTDR�SN�
DKHBHS�@R�LTBG� HMENQL@SHNM� @R�
ONRRHAKD� @ANTS�SGD�GDTQHRSHBR� TRDC�
AX�SGD�DWODQS�

4GD� JMNVKDCFD�A@RD
� NMD� NE�SGD�
SVN�L@HM�BNLONMDMSR�NE�SGD�DWODQS�
RXRSDL
�VNTKC� SGDM� AD� ATHKS�SN�
HMBNQONQ@SD� SGD� JMNVKDCFD�
DMFHMDDQ�R�EHMCHMFR
� TRT@KKX� HM� QTKD�
ENQL
� KNNJHMF�RNLDSGHMF� KHJD� �

)&�@FD?NE?B@MCHC@SD����
4(%.�B@MCHC@SD� HR�9NTMF�
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)&�B@MCHC@SD� HR�3BHDMSHRS
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4(%.� @BBDOS�B@MCHC@SD
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L@HM� BNLONMDMS�NE�@M�DWODQS�
RXRSDL�� 4GHR� HR� SGD� RTODQUHRHMF�BNCD�
VGHBG�FQHMCR�@V@X�@S�SGD� JMNVKDCFD

A@RD�� )M� SGHR�B@RD� HS�VNTKC� OQNA@AKX�
S@JD�SGD�#6�@R� SGD� RS@QSHMF�ONHMS�
@MC
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EQNL� HS� HMSN� SGD� )&�O@QSR�NE�SGD� QTKDR
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EHMC� @� O@SG� SN�DHSGDQ�NE�SGD�FN@K�
RS@SDR�NE� f!BBDOSg� NQ� f2DIDBS�SGD�
B@MCHC@SDg �

%WODQS�RXRSDLR� 	RDD�EHFTQD���NM�
O@FD���
�SQ@CHSHNM@KKX�G@UD�SN�G@UD�
SGD� @AHKHSX�SN�DWOK@HM� SGDHQ�
BNMBKTRHNMR�@MC�SG HR� HR�A@RDC�NM�SGD�
@M@KNFX�SN�GTL@M� ODQENQL@MBD�� �XNT

VNTKCMiS �SQTRS�@M�@DQN�DMFHMDDQ�VGN�
BNTKCMiS �DWOK@HM� GNV�GHR�OK@MD�EKDV�

'DMDQ@SHMF�LD@MHMFETK�
DWOK@M@SHNMR� HR� @�VGNKD� RTA�AQ@MBG�
NE�@QSHEHBH@K� HMSDKKHFDMBD� HM� HSRDKE
� ATS�
MNQL@KKX�SGD� Q@V�L@SDQH@K� ENQ�SGD�
DWOK@M@SHNM�VHKK� AD� SGD�SQ@BD�� �SGD� KHRS

NE�QTKDR�SG@S�SGD�RXRSDL�SQ@UDQRDC� HM�
EHMCHMF� HSR�FN@K� RS@SD�
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4GD� OQNAKDL�VHSG� QTKD�A@RDC�
OQNFQ@LLHMF� HR� SG@S�SGD�@QSHEHBH@K�
HMSDKKHFDMBD� @BGHDU@AKD� HR� KHLHSDC� AX�
SGD� SGHMFR�VD�B@M� EHMC� QTKDR�ENQ�� "TS�
VG@S�@QD�SGD� QTKDR�XNT� TRD�ENQ�
QDBNFMHRHMF
� R@X
�XNTQ�AHJD�EQNL� @�
QNV�NE�NSGDQR � )E�XNT� O@QJDC� HS� HM�@�
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AHJDRGDCR
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BNLOTSDQR�@QD�@AKD�SN�
0@Q@KKDK� CHRSQHATSDC� OQNBDRRHMF
�

NQ�ATHKCHMF�MDTQ@K� MDSR
� HR�@M�
@OOQN@BG�VGHBG� RDSR�NTS�SN � KD@QM� @R�
LTBG� @R�VD�B@M� EQNL�SGD� AQ@HM�� 	3DD�
EHFTQD���NOONRHSD
�� )S� HMUNKUDR�ATHKCHMF�
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O@Q@KKDK
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NEE
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/EVER�MIND�� �YOU�CAN�GO�A� LONG�
WAY�WITH�A�SIMULATION�� 'IGURE���
SHOWS�ONE�OF�THE�SIMPLEST�
HARDWARE�NODES�� *T�IS�SOME�SORT�
OF�ELECTRICAL�COMPONENT�� IT�CAN�BE�
SWITCHED�EITHER�ON�OR�OFF�� IT�HAS�
ONE�OUTPUT�AND�A�NUMBER�OF�INPUT�
CHANNELS��"LL� OF�THESE�CHANNELS�
ONLY�CARRY�VALUES�OF�EITHER���OR����
5HE�5EACH�.ODE� *NPUT�IS�A�
SPECIAL�TYPE�OF�INPUT��WHEN�THAT�
HAS�A�VALUE�OF���THE�NODE� IS�
CONSIDERED�TO�BE� LEARNING�
SOMETHING
�WHEN� IT� IS���THE�NODE

3HIS�MONTH
SEES�THE�START�OF�A�NEW�
MINL�SERIES�AIMED�AT�
DEMONSTRATING�HOW�TO�USE�

YOUR�"MIGA�FOR�LEADING�EDGE�NEURAL�
NET�RESEARCH��8ELL
�ALMOST�� *iM�
GOING�TO�BE�GIVING�YOU�THE�KNOW�HOW�
TO�BUILD�A�SIMPLE�PARALLEL�DISTRIBUTED�
SYSTEM�OR�NEURAL�NET�WHICH�CAN�BE�
USED�FOR�BASIC�PATTERN�RECOGNITION��
8HY�BOTHER �8ELL
� IF�YOUiVE�READ�THE�
ARTIFICIAL� INTELLIGENCE�FEATURE�ON�THE�
PREVIOUS�FOUR�PAGES
�YOUiLL�KNOW�
THAT�NEURAL�NETS�ARE�THE�FUTURE�� *F�
YOU�HAVENiT �AND�WANT�TO�KNOW�MORE�
OF�THE�BACKGROUND�TO�THIS�COLUMN
�
THEN�THATiS�A�GOOD�PLACE�TO�START�

8)*$)�/0*4&�"//0:4 
/EURAL�COMPUTING
� OR�CONNECTIONISM
�
IS�AN� ATTEMPT�TO�GET�CLOSER�TO�HOW�
THE�HUMAN�BRAIN�WORKS�� 0UR�BRAINS�
ARE�SPECTACULARLY�GOOD�AT�DEALING�
WITH� NOISY�INPUT�� /OT�JUST�DISTORTED�
SOUND�WAVES
� BUT�NOISE� IN�THE�WIDER�
SENSE��8E�CAN�TELL� A� HOUSE�FROM�AN�
ELEPHANT
� EVEN� IN�THICK�FOG��WE�CAN�
RECOGNISE�THE�FACES�OF�OUR�NEAREST�
AND�DEAREST�WITH�MAKE�UP�OR�WOOLLY�
BLACK�BEARD
� OR�EVEN�BOTH��WE�CAN�
EVEN�EAVESDROP�ON�CONVERSATIONS�ON�
THE�FAR�SIDE�OF�CROWDED�BARS� IF�WE�
REALLY�CONCENTRATE��5HIS�KIND�OF�
PERFORMANCE�WAS�UNATTAINABLE�FOR�
THE�AVERAGE�"L� SYSTEM
� UNTIL� NEURAL�
NETS�WERE� INVESTIGATED�AGAIN�AT�THE�
BEGINNING�OF�THE� ����S��"FTER�INITIAL�
WORK�IN�THE�EARLY�YEARS�OF�"L� IT�TOOK�
TEN�YEARS�OR�SO�TO�THROW�OFF�THE�
MALIGN� INFLUENCE�OF�A�BOOK�WRITTEN�BY�
.INSKY�AND�1APERT�IN� �����WHICH
�
WHEN�CITED� 	IN�THE�BEST�RESEARCH�
TRADITIONS
� NATURALLY
� IN� ATTACKS�ON�
TARGETS� ITS�AUTHORS�HADNiT� INTENDED
�
PROVED�CONCLUSIVELY�THAT�NEURAL

5&"$)
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'IGURE����"�SIMPLE�
PROCESSING�NODE��
THE�HEART�OF�ANY�
NEURAL�COMPUTER

COMPUTING�COULD�NEVER�HAVE�MUCH�OF�
A�FUTURE�� 	"�BIT�LIKE�THE�BUMBLE�BEE
��
*N� ����
�#RUCE�8ILKIE�AND�CO�BUILT�
8ISARD
� A�GROUND� BREAKING�PATTERN�
RECOGNISER�WHICH� BROUGHT�NEURAL�
COMPUTING�BACK�TO�CENTRE�STAGE
� AND�
THE�BANDWAGON�BEGAN�TO�ROLL� AGAIN�

$ONNECTIONISM�USES�A�
DISTRIBUTED�ARCHITECTURE�COMPOSED�OF�
TENS
� HUNDREDS
� OR�EVEN�THOUSANDS�
OF�SIMPLE�PROCESSORS
� OR�NODES
�
ACTING�ACCORDING�TO�VERY�LIMITED�
CONSTRAINTS��5HE�AIM� IS�TO�BUILD�
WHOLE�COMPUTERS� IN�THIS�WAY
�EACH�OF�
THE�HARDWARE�NODES�WORKING�
DISTINCTLY�FROM�ONE�ANOTHER
�WHICH�
MEANS�THAT�SOME�OR�ALL� OF�THE�NODES�
COULD� BE�ACTIVE�AT�ANY�ONE�TIME��6NTIL�
THIS�HARDWARE� IS�AVAILABLE�THE�ONLY�
WAY�OF�TRYING�THESE�IDEAS�OUT�IS�TO�
BUILD�A�SOFTWARE�SIMULATION
�
PROCESSING�EACH� NODE� IN� ROTATION� AND�
THEREFORE
�TO�SOME�EXTENT�AT�LEAST
�
MISSING�THE�POINT�

HAS�STOPPED� LEARNING�AND� IS�BEING�
USED��8HEN�THE�NODE� IS� IN�5EACH�
.ODE� IT�LEARNS�TO�ASSOCIATE�THE�
PATTERN�THE� *� *NPUTS�MAKE�WITH�THE�
VALUE�OF�THE�5� *NPUT�

0,
� EXAMPLE�TIME��YOU�WANT�TO�
TEACH�A��� INPUT�NODE�WHAT�TO�DO�AT�A�
TRAFFIC� LIGHT��:OU�WANT�IT�TO�BE�ABLE�TO�
DECIDE�WHETHER�IT�IS�SAFE�TO�GO

'�/$,+� �201&+$� X� '�/$,+� �201&+$
1ARALLEL�%ISTRIBUTED�1ROCESSING�	101
�� �0NE�OF�THE�MANY�NAMES�FOR�NEURAL�

STYLE�COMPUTING�

#OLTZMANN�.ACHINE
�)OPFIELD�/ET�� �/EURAL�NETS�WHICH�WORK�AROUND�A�
PARTICULAR�WAY�OF�SEEING�NEURAL�NETS��WHEN�A�NET�IS�GIVEN�A�PROBLEM� IT�
HAS�A�HIGH�ENERGY�LEVEL��5HE�PROCESS�OF�SOLVING�THE�PROBLEM�AND�SETTLING�
INTO�A�SOLUTION�THEN�BECOMES�SETTLING�INTO�A�LOW�ENERGY�STATE�

4IMULATED�ANNEALING�� �"�#OLTZMANN�.ACHINE�HAS�THIS��A�)OPFIELD�NET
DOESNiT��#ASICALLY�THE�INTRODUCTION�OF�A� RANDOM�FACTOR�TO�ENSURE�THAT
� AS�
THE�NET�SETTLES� INTO�A�SOLUTION
� IT�DOESNiT �GET�STUCK�AT�AN�ENERGY�LEVEL�A�
LONG�WAY�FROM�THE�BOTTOM�

THROUGH�THE� LIGHT�	WHICH� IT�WILL�
INDICATE�BY�SENDING�A� ��DOWN� ITS�
OUTPUT�CHANNEL
�OR�STOP�AT�THE� LIGHT�
	OUTPUT�A��
�

'IRST�OF�ALL
� SET�THE�5EACH�.ODE�
*NPUT�TO� ���:OU�HAVE�THREE� LIGHTS�TO�
CONSIDER
� 3ED
�"MBER�AND�(REEN��
&ACH�OF�THESE� LIGHTS�CAN�BE�ASSIGNED�
TO�ONE�OF�THE�THREE�PRIMARY�INPUT�
CHANNELS��5O�TEACH�THE�NODE
�YOU�
WOULD� RUN�THROUGH�THE� POSSIBLE� INPUT�
PATTERNS�FOR�THE� *� NODES�AND�
ASSOCIATE�EACH�OF�THEM�WITH�AN� INPUT�
AT�THE�5�NODE�� 	8HILE�THE�NODE� IS� IN

1%&+(��
�		
/ETWORKS�LIKE�THIS�ARE�ONLY�THE�VERY�
BEGINNING��&STIMATES�VARY
�BUT�THE�
HUMAN�BRAIN�HAS�WELL�OVER����
BILLION�PROCESSING�UNITS
� AND�EACH�
NEURON�HAS�MANY�MORE�CONNECTIONS�
THAN�THESE�NODES��5HERE� IS�A�
RESEARCH�PROJECT�UNDERWAY�WHICH�
AIMS�TO�PRODUCE�A�MAP�OF�THE�
CONNECTIONS�IN�THE�BRAIN�OF�AN�
EARTHWORM��&VEN�THIS
�TRIVIAL� AS�IT�
SOUNDS
� IS�A� LONGTERM�PROPOSITION�

5EACH�.ODE� IT�HAS�NO�OUTPUT�
� *N�THE�
CASE�OF�A� RED� LIGHT�THE��� INPUT�PATTERN�
WOULD�BE��
�
�
� AND�THE� INPUT�AT�THE�
5�/ODE�WOULD� BE���� 'OR�A�3ED�AND�
"MBER�LIGHT�THE� *� INPUTS�WOULD�BE�
�
�
�
� AND�THE�5�INPUT�WOULD�BE���� �
AND�SO�ON��5HE�NODE� IS�ASSUMED�TO�
HAVE�JUST�ENOUGH�PROCESSING�POWER�
TO� REMEMBER�THESE�ASSOCIATIONS�OF�
INPUT�AND�OUTPUT�

8HEN�YOU�DECIDE�THE�NODE�KNOWS�
EVERYTHING� IT�NEEDS�TO�ABOUT�TRAFFIC�
LIGHTS�YOU�CHANGE�THE�MODE�OF�
OPERATION�OF�THE�NODE�BY�SWITCHING�
THE�5EACH�.ODE� INPUT�TO���� 'ROM�
THEN�ON�THE�NODE�STOPS� LEARNING�AND�
STARTS�CONSIDERING�WHAT�IT�WILL�OUTPUT�
DOWN�CHANNEL����8HEN� IT�RECEIVES�
THE� INPUT�PATTERN� �
�
��FROM�THE�*�
CHANNELS� IT�KNOWS�THAT�IT�HAS�TO�PUT�
OUT�A��� INTO�CHANNEL���� *T�HAS�BEEN�
TAUGHT�THAT�A� RED� LIGHT�MEANS�4TOP�

j4O�WHATiS�THE�BIG�DEAL k� *� HEAR�
YOU�MUTTER��8ELL
�WHEN�THESE�NODES�
ARE� LINKED�TOGETHER
�THEIR�BEHAVIOUR�
BECOMES� VERY�INTERESTING�� #UT�MORE�
ON�THAT�NEXT�MONTH� ALONG�WITH� SOME�
".04�CODE�FOR�YOUR�VERY�OWN
�FULLY�
AUTO�ASSOCIATIVE
� PATTERN� RECOGNISING
�
NEURAL� NET�� $%
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& F �YOU� SEND� IN� A�QUESTION�FOR�THE�"MIGA�"NSWERS�EXPERTS
� PLEASE�FILL�
IN� AND� INCLUDE�THE�FORM�BELOW�	OR�A�PHOTOCOPY�IF�YOU�DONiT �WANT�TO�
CUT�UP�YOUR�MAGAZINE
��"ND� PLEASE�ALSO�MAKE�SURE�THAT�YOU� INCLUDE�
ALL�THE� RELEVANT�DETAILS�� �VERSION� NUMBERS�OF�SOFTWARE�AND� SO�ON�� �

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

/AME�� @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

)ARD�D ISK �� +7*B�AS�%)@@��.ANUFACTURER�

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

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

"DDRESS�

/OW
�USE�THIS�SPACE�TO�DESCRIBE�YOUR�PROBLEM
� INCLUDING�AS�MUCH�RELEVANT�

INFORMATION�AS�POSSIBLE��1LEASE�CONTINUE�ON�A�SEPARATE�SHEET� IF�NECESSARY�

:OUR�MACHINE�

"���� q � "�����q �

"����� q � "�����2 �

"PPROXIMATE�AGE�OF�MACHINE��

" ����q

,ICKSTART�VERSION�	DISPLAYED�AT�THE� hINSERT�8ORKBENCHi�PROMPT


����q � ����q � ��X�2 �

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


����q � ����q � ������q � ��X�q �

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

FOR�THIS�� @@@@@@@@@@@@@

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

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

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

&XTRA�DRIVE����	���k �� �� � k 
�AS�%'@��.ANUFACTURER@@@@@@@@@@@�@@@@

&XTRA�DRIVE����	���k �� �� � k 
� AS�%'@��.ANUFACTURER@@@@@@@@@@@@@@@
"4���
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TYPE� ICON�SUCH�AS�THOSE�ATTACHED�TO�
FILES�SAVED�OUT�BY�ANY�PROGRAM�THAT�
SAVES�OUT�EXTERNAL� FILES��+UST�COPY�A�
PROJECT�ICON�ACROSS� INTO�THE�SAME�
DIRECTORY�AS�YOUR�TEXT�FILE�AND�THEN�
ENTER�THE�$-*� 	OR�USE�SOMETHING�LIKE�
4*%
�TO� RENAME�THE� ICON�FILE�SO�THAT�IT�
IS�ATTACHED�TO�THE� ICON��4AY
�FOR�
EXAMPLE
�YOU�HAD�A�TEXT�FILE�CALLED�
h$ONTENTS�DOCi ��:OU�WOULD�THEREFORE�
THEN�HAVE�TO� RENAME�THE� ICON�FILE�TO�
h$ONTENTS�DOC�INFOi �

5O�MAKE�THE� ICON�ACCESS�11.ORE�
WHEN� IT�IS�DOUBLED�CLICKED�ON
�COPY�
11.ORE�INTO�YOUR� h$i� DIRECTORY�FIRST�
AND�THEN�CLICK�ONCE�ON�THE� ICON� IN�
QUESTION�AND�SELECT� h*NFOi� 	OR�
h*NFORMATION���i�FOR�����USERS
��"�
WINDOW�WILL�THEN�POP�UP�SHOWING�YOU�
ALL� SORTS�OF�USEFUL� INFORMATION�ABOUT�
THE�TEXT�FILE�THAT�THE� ICON� IS�ATTACHED�
TO��4OMEWHERE�WITHIN�THIS�WINDOW�
YOUiLL�FIND�A�STRING�GADGET�THAT�HOLDS�
THE�FILE iS� h%EFAULT�5OOLi��+UST�CHANGE�
THIS�TO� READ� hC�11.ORE
i� SELECT� h4AVEi�
AND�YOUiRE�DONE����

8)*$)�%*(*5*4&3 
*�AM�A�VERY�KEEN�
PHOTOGRAPHER�AND� *�DO�
A�BIT�OF�FREELANCING
�
SO�MY�"MIGA�IS�

ALREADY�*N�USE�AS�A�FILING�SYSTEM�FOR�
WORK�*�HAVE�SUPPLIED�TO�PHOTO�
LIBRARIES�AND�MAGAZINES�

4OME�PUBLISHERS
�PARTICULARLY�IN�
"MERICA
� LIKE�TO�HAVE�A� hFLYERi�ON�
THEIR�FILES�SHOWING�THE�KIND�OF�WORK�
DIFFERENT�PHOTOGRAPHERS�DO�AND� IT�
OCCURRED�TO�ME�THAT�THE� IDEAL�
SYSTEM�TO�PRODUCE�ONE�WOULD�BE�TO�
USE�A�PROGRAM�SUCH�AS�%C@+ C:E6��
%6?%2=�OR�SOME�OTHER�%51�SOFTWARE�
TO�COMBINE�TEXT�AND�GRAPHICS�
TOGETHER�

4O�*� REQUIRE�SOME�ADVICE�ABOUT�
DIGITISERS�� �SO�THAT� *�CAN�CAPTURE�MY�
PHOTOGRAPHS�VIA�MY�4ONY�53��

CAMCORDER�AND�TRIPOD�� *�WOULD� LIKE�
TO�DIGITISE�IN�COLOUR�AND�
MONOCHROME�AND� IT�LOOKS� LIKE� *�HAVE�
A�CHOICE�OF�THREE�DIGITISERS�AVAILABLE�
WITHIN�MY�BUDGET��7IDI�"MIGA�FROM�
3OMBO��%IGI�7IEW�(OLD�FROM�
/EW5EK��AND�THE�%ATEL�%IGITISER�**�
SYSTEM�

*�WOULD�LIKE�TO�KEEP�THE�AMOUNT�
OF�RECONNECTING�TO�A�MINIMUM
�AS�
THE�WAY�WE�HAVE�OUR�"MIGA�SET�UP�
MAKES�ACCESS�TO�THE�BACK�OF�THE�
COMPUTER�DIFFICULT
� TO�SAY�THE� LEAST��
5HE�SIDE�EXPANSION�SLOT�IS
�HOWEVER
�
EASILY�ACCESSIBLE�

*�WROTE�TO�%ATEL�FOR�*NFORMATION
�
BUT�HAVE� RECEIVED�NO�REPLY
�EVEN�
THOUGH� *�SENT�AN�4"&�� *� HAVE�
INFORMATION�FROM�YOUR�REVIEW�IN�
�> :82�'9@AA6C�ON�THE�3OMBO�
DIGITISER
�BUT�*� HAVE�NO�INFORMATION�
ON�%IGI�7IEW�

8HICH�SYSTEM�DO�YOU�THINK�
WOULD�BE�MY�BEST�BUY
� LINKING�EASE�
OF�ASSEMBLY
� USE
�AND�HIGH�QUALITY�
RESULTS 

1AUL�#ROADBENT�
4CUNTHORPE

3EADING�BETWEEN�THE� LINES
� *�LL�
ASSUME�FROM�YOUR�LETTER�THAT�YOUiRE�
TALKING�ABOUT�AN�"MIGA�����HERE
�
THOUGH�YOU�FORGOT�TO�MENTION� IT�

-IKE�YOU
� *�TOO�HAVE�NO�
KNOWLEDGE�OF�THE�%ATEL�GRABBER�
BEYOND�WHAT�*� HAVE�READ� IN�THE�
ADVERTISING�� *� PLAN�TO�CHANGE�THIS�AS�
SOON�AS�POSSIBLE
� BUT�FOR�NOW� *iLL�
HAVE�TO�ADMIT�THAT�ALL� *� KNOW�ABOUT�IT�
IS�BASED�UPON�WHAT�*iVE� READ�

*�TAKE� IT�THAT�YOU�WILL� BE�PRIMARILY�
INTERESTED� IN�GETTING�THE� HIGHEST�
QUALITY�YOU�CAN�TO� INCORPORATE� INTO�
YOUR� hFLIERSi 
� SO� *�WOULD� RECOMMEND�
FIRST�OF�ALL�THAT�YOU�CONSIDER�DIGITISERS�
WHICH�ARE�CAPABLE�OF�CAPTURING�
IMAGES� IN�HI�RESOLUTION� 	����X�����
MINIMUM

� AS�THESE�WILL� PRODUCE

HIGHER�QUALITY�PRINTS��5HIS� RULES�OUT�
THE�%ATEL� SYSTEM
� CAPABLE�OF�ONLY�
����X�����MAX�	IE� LO�RES

�THOUGH� AS�
IT�IS�THE�ONLY�ONE�WHICH�FITS�YOUR�
EXPANSION� PORT�YOU�MAY�WANT�TO�TAKE�
IT�SIMPLY�FOR�THIS� REASON
�THOUGH�THIS�
DEFEATS�THE�OBJECT�OF�YOUR�QUESTION�

:OUiVE�ALREADY�GOT�MY�OPINION�OF�
THE�3OMBO�SYSTEM
� SO�ALL� *� HAVE�TO�
DO� IS�TELL�YOU�A� LITTLE�ABOUT�/EW5EKiS�
%IGI�7IEW�� -IKE�7IDI�"MIGA
� %IGI�7IEW�
USES�THE�PARALLEL� PORT�AT�THE� REAR�OF�
YOUR�COMPUTER�SO�THE�ONLY�WAY�TO�
AVOID�CONSTANT�SWAPPING�AROUND� IS�TO�
BUY�A�PARALLEL� PORT�SHARER�� �A�BOX�
WHICH�ALLOWS�YOU�TO�SELECT�BETWEEN�
TWO� 	OR�MORE
�PARALLEL�DEVICES�
ATTACHED�TO� IT
� FOR�EXAMPLE�YOUR�
PRINTER�AND�YOUR�DIGITISER��"S�YOU�
REQUIRE�COLOUR�DIGITISING�FROM�YOUR�
COLOUR�VIDEO�CAMERA�YOU�LL� ALSO�NEED�
A�COLOUR�SPLITTER�TO� PROVIDE�THE�
CORRECT�FEEDS�FOR�THE�DIGITISER��:OU�
CAN�USE�ANY�SUITABLE�COLOUR�SPLITTER�
WITH� %IGI�7IEW�� -IKE�THE�3OMBO�
SYSTEM
�THE�%IGI�7IEW�DIGITISER�WILL�
PROVIDE�ALL�THE�FUNCTIONS�YOU� REQUIRE
�
SO�WHILST�%IGI�7IEW� IS�MY�PERSONAL�
CHOICE
� *�WOULDNiT �LIKE�TO�FORCE�YOUR�
HAND�FURTHER��8HY�NOT�BUY�#RITISH �
�+

803,#&/$)�(3&:4
\5^;� ? � A
� *� HAVE�A�PROGRAM�
� � � *� IN�MY�STARTUP�
C@��
� ) � SEQUENCE�CALLED

&64@G6C�9:A"6> �AND�
ALTHOUGH�THIS�WORKS
� IT�GIVES�ME�A�
8ORKBENCH�SCREEN� IN�TWO�COLOURS��
5HE�ONLY�WAY�*�HAVE�DISCOVERED�TO�
GET�THE�8ORKBENCH�BACK�TO�FOUR�
COLOURS�*S�BY�LOADING�AND�SAVING�
 :?5H@C5D�� �IS�THERE�AN�EASIER�WAY 
B
� *�AM�HOPING�TO�UPGRADE�MY�
SYSTEM�TO �8ORKBENCH���AND�MY�
HARD�DRIVE� IS�BACKED�UP�USING��JE6 �
�5�� 24< �
 	� 	�)OW�DO�*�GET�THE�
INFORMATION�BACK�AFTER�*� HAVE�
UPGRADED�TO�8ORKBENCH�� 
C
� *F�*�DO�UPGRADE�WILL�MY�4UPRA�
���39�BE�COMPATIBLE�WITH�THE�NEW�
SYSTEM 

(�4COTT�
#OGNOR�3EGIS

A
� *� HAVE�NOT�COME�ACROSS�
3ECOVER$HIP.EM�BUT�IT�SEEMS�
OBVIOUS�THAT�IT�NICKS�A� jBITPLANEii�
	ABOUT���,
�FROM�THE�8ORKBENCH�
SCREEN��5WO�BITPLANES�GIVE�A�FOUR�
COLOUR�DISPLAY�� ONE�BITPLANE�GIVES�TWO�
COLOURS��3ECOVER$HIP.EM�ISN�T�
RECOVERING�ANYTHING�� �IT iS�JUST�
STEALING�THE�MEMORY�FROM�8ORKBENCH�
AND�GIVING� IT�BACK�TO�THE�SYSTEM��
8ORKBENCH���ALLOWS�YOU�TO�
CUSTOMISE�THE�NUMBER�OF�COLOURS�ON�
THE�8ORKBENCH�DISPLAY�FROM�TWO�TO�
���� �SO�YOU�CHOOSE�HOW�MUCH�$HIP�
MEMORY�IS�USED�
B
� *�DON�T�KNOW�MUCH�ABOUT�#YTE� hN i�
#ACK�� � IN�FACT
� LAST�*� HEARD� IT�WAS�NO�
LONGER�AVAILABLE�� 3ESTORING�YOUR�HARD�
DRIVE�FROM�A�����BACKUP�WOULD�BE�A�
VERY�BAD�MOVE�AS� IT�MIGHT�EASILY

-& 12/"� -,0"/
*� RECENTLY�BOUGHT�A�SET�OF�PFCTURE�DISKS�FORM�1%�4OFT��5HE�
PROBLEM�IS�THAT�*�CANNOT�GET�THEM�TO �LOAD�INTO�MY�PAINT�
PACKAGES��*iVE�TRIED�LOADING�THEM�INTO��%2:? E�� �� � %2 :? E�
 �
AND�EVEN��%2:? E�� �BUT�TO�NO�AVAIL��*�RETURNED�THEM�TO �1%�4OFT�

BUT�THE�COMPANY�CHECKED�THEM�OUT�AND�RETURNED�THEM�TO �ME�W ITH�A�NOTE�
*NFORMING�ME�THAT�THERE�IS�ABSOLUTELY�NOTHING�WRONG�WITH�THE�DISKS��*iVE�
EVEN�ASKED�A�COUPLE�O F�FRIENDS�TO �TRY�THE�DISKS�FOR�THEMSELVES
�BUT�THEY�
REPORTED�THE�SAME�DIFFICULTIES��8HATiS�WRONG 

'�)EICOOP�
)EDGE�&ND�

4OUTHAMPTON

'IRST�THINGS�FIRST�� �DO�THE�PICTURES�DISPLAY�0,�WHEN�YOU�BOOT�FROM�THE�1%�
DISKS� IN�QUESTION � *F�THEY�DO
�THEN�THE�REASON�WHY�THEY�WONiT�LOAD� IS�THAT�THEY�
ARE�SAVED� IN�A�SPECIAL�FILE�FORMAT�WHICH�IS�NOT�COMPATIBLE�WITH�THE�*''�FILE�
FORMAT�USED�BY�����OF�"MIGA�GRAPHICS�SOFTWARE��.Y�GUESS� IS�THAT�THEY�ARE�
SAVED� IN�3"8�FORMAT
�THE�MOST�COMMON�NON�*''�IMAGE�FORMAT�USED�ON�THE�
1%�CIRCUIT�5HE�ONLY�WAY�TO�GET�A�3"8�IMAGE�TO�LOAD�INTO�A�PROGRAM� LIKE�
%1AINT�IS�TO�CONVERT�IT�TO�*''�FIRST�USING�AN� IMAGE�PROCESSING�PROGRAM� LIKE�
1*9MATE�� 'AILING�THAT
� USE�A�SCREEN�GRABBING�UTILITY�LIKE�1IC4AVER�TO� hGRABi THE�
IMAGE� INTO�AN� *''�FILE�WHILST�IT� IS�BEING�DISPLAYED
�1IC4AVER�IS�AVAILABLE�WITHIN�
THE�3SH�COLLECTION�OF�DISKS����

-�� �
OVERWRITE�THE�NEW�SYSTEM�SOFTWARE��
5HE�SOLUTION� IS�TO�COPY�ALL�YOUR�FILES�
TO�FLOPPY�DISK�USING�EITHER�#YTE� hN i�
#ACK
�8ORKBENCH�OR�"MIGA%04�� REc
INSTALL�YOUR�APPLICATIONS�FROM�THEIR�
ORIGINAL�DISKS��THEN� RE�INSTALL�JUST�YOUR�
OWN�FILES�
C
�:ES�� *TiS�AN�"UTOCONFIGo�MEMORY�
EXPANSION� AND�WILL�WORK�WITH� ALL�
"MIGA�"����MACHINES�� �NO�MATTER�
WHICH�30.� IS�FITTED��5HIS
� BY�THE�WAY
�
IS�THE�SAFEST�WAY�TO�FIT�ANY�TYPE�OF�
EXPANSION�MEMORY�FOR�FUTURE�
COMPATIBILITY��"'

.07&�07&3�%"3-*/(
*� RECENTLY�BOUGHT�A�
$ANON�#+�L0E�PRINTER
�
AND�AS� *�AM�USING�IT�
MAINLY�FOR�"��POSTER�

WORK�USING�%286'6 EE6 C �*�AM�
DELIGHTED��)OWEVER�*� KEPT�HOLD�OF�
MY�4TAR�-$���AS�THE�AMOUNT�OF�
DRAFT�COPIES� *� RUN�OFF�WOULD�MAKE�
THE�#+�COSTLY�TO�RUN�

)EREIN� LIES�THE�PROBLEM��8HEN� *�
USE�+@C5H@CE9�� 	� �THE�4TAR�-$���
PRINTS�0,
�AS�DEFINED�ON�THE�PAGE�
LAYOUT�WITH�THE� LEFT�AND�RIGHT�
MARGINS�AS�SPECIFIED
�BUT�WHEN� *�
CHANGE�TO�THE�#+�L0E�	YES
� *�DO�
CHANGE�THE�PRINTER�DRIVER�AS�WELL
�
THE�WHOLE�PAGE�IS�MOVED�TO�THE�
RIGHT�SLIGHTLY�ON�THE�PRINTOUT�� *�CAN�
GET�THINGS�RIGHT�IF�*� READJUST�THE�
MARGINS� IN�+@C5H@CE9�� BUT�*iD�RATHER�
NOT�DO�THIS�

8HAT�AM�*�DOING�WRONG 
%OMINIC�5HURMER

:OU�RE�NOT�DOING�ANYTHING�WRONG�� *N�
ORDER�NOT�TO�SPRAY�ANY�INK� INTO�THE�
WORKINGS�OF�THE�PRINTER
�THE�#+�L0E�
IMPOSES� ITS�OWN�SLIGHT�LEFT�HAND�AND�
RIGHT�HAND�MARGINS��$ANiT�REMEMBER�
THE�ACTUAL�MEASUREMENTS
� BUT�IT iS�
SOMETHING�LIKE�A�QUARTER�OF�AN� INCH�� �
LOOK� IT�UP� IN�THE�MANUAL
� IT iLL� PROBABLY�
BE� IN�THE�SECTION�WHICH�DEALS�WITH�
THE�PRINTER�S�SPECIFICATIONS�

4O
�THE� LEFT�HAND�MARGIN�YOU�
SPECIFY�IN�8ORDWORTH�GETS�ADDED�TO�
THE� LEFT�HAND�MARGIN� IMPOSED�BY�THE�
#+�L0E �5HE�ONLY�WAY�TO�PUT�IT�RIGHT� IS�
TO�DO�WHAT�YOU�HAVE�ALREADY�DONE
�
REDUCE�THE�8ORDWORTH� LEFT�HAND�
MARGIN�

5HE�4TAR�-$��� IS�AN� IMPACT�DOTc
MATRIX�PRINTER�THAT�PUTS�MARKS�ON�THE�
PAGE�BY�STRIKING�PINS� AGAINST�AN�
INKED� RIBBON
� SO�THEREiS�NO�DANGER�OF�
GUMMING�UP�THE�WORKS�WITH�WET�INK�
AND� IT�CAN�CONSEQUENTLY�PRINT�ALL�THE�
WAY�TO�THE�EDGES�OF�THE�PAPER���+

5)&�."$�-"%4
*� KNOW�THAT�
.ESSY%04�ALLOWS�THE�
"MIGA�TO�READ�FILES�TO�
BE�READ�FROM�1$�

DISKS
�BUT�IS�IT�POSSIBLE�TO�READ�FILES�
FROM�.AC�DISKS �*� HAVE�ACCESS�TO�A�
.AC�AT�WORK�AND�*T�WOULD�BE�VERY

=IHNCHO?>�IH�J;A?���
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HANDY�TO�BE�ABLE�TO�CONTINUE�WITH�
MY�PROJECTS�AT�HOME�

4ECONDLY
�WHAT�ABOUT�DOING�A�
FEATURE�ON�MONITORS � *�KEEP�ON�
PROMISING�MYSELF�THAT�*iLL�BUY�ONE�
ONE�DAY�BUT�*iM�CONFUSED�ABOUT�THE�
DIFFERENT�TYPES�AVAILABLE��"RE�57�
MONITORS�AS�GOOD�AS� hREALi�
MONITORS � *S�THE�1HILLIPS�$.�����
AS�GOOD�AS�THE�$OMMODORE�����4%�
OR�SHOULD�*�GO�FOR�SOMETHING�LIKE�THE�
1HILLIPS��������k�'45�57�MONITOR�
WHICH�&VESHAM�.ICROS� IS�ALWAYS�
ADVERTISING 

	8ILD
� #ILL�$LINTON�
5OOTING�
-ONDON

#EFORE�WE�GO�ANY�FURTHER
� ITiS�WORTH�
CHECKING�WHETHER�THE�"PPLE�
.ACINTOSH�WHICH�YOU�HAVE�ACCESS�TO�
HAS�A�HIGH�DENSITY�DRIVE�BUILT� INTO� IT�
*F�IT�DOES
� THEN�YOUiLL� BE�ABLE�TO� READ�
AND�WRITE�TO�1$�FORMAT�DISKS�ON�THE�
.AC�USING�THE�"PPLE�'ILE�&XCHANGE�
PROGRAM�BUNDLED�WITH�THE�.AC�
5HESE�DISKS�CAN�THEN�BE�BROUGHT�
HOME�AND�ACCESSED�USING�
.ESSY%04�

*F�YOUR�.ACINTOSH�AT�WORK�DOESN�T�
HAVE�A�HIGH�DENSITY�DRIVE
� THEN�THERE�
ARE�TWO�PRODUCTS�WHICH�WILL� ALLOW�YOU�
TO� READ�AND�WRITE�TO�.AC�DISKS�ON�
YOUR�"MIGA�� �$ENTRAL�$OASTiS�
.AC�%�4�AND�#LIT4OFTiS�4YBIL��
.AC�%�4�IS�A�BIT�EXPENSIVE�
ESPECIALLY�WHEN�YOU�CONSIDER�THAT�
YOU�NEED�A�.AC�EXTERNAL� DRIVE�TO�USE�
IT
� BUT�4YBIL�USES�THE�STANDARD�"MIGA�
DRIVES�AND� IS�CONSIDERABLY�CHEAPER�
	_��
��.AC�%�4�IS� HANDLED� IN�THIS�
COUNTRY�BY�)#�.ARKETING�	d������
������
� AND�4YBIL�LIVES�AT�#LIT4OFT�
	b������������
�

57�MONITORS�GIVE�A�CONSIDERABLY�
BETTER�DISPLAY�THAN�A�STANDARD�
TELEVISION
� BUT�THEYiRE�STILL� NOT�QUITE�
UP�TO�SCRATCH�WHEN�COMPARED�WITH� A�
GOOD�MONITOR�� *F�YOUiD�ALSO�LIKE�AN�
EXTRA�TELEVISION�THOUGH
�THEYiRE�A�
GOOD�BET��0N�THE�SUBJECT�OF�THE�
1HILLIPS�AND�$OMMODORE�MONITORS
�
THEYiRE� INTERNALLY�ONE�AND�THE�SAME��
$OMMODORE�DOESNiT �ACTUALLY�MAKE�
ITS�OWN�MONITORS�� �INDEED
� ABOUT�
THE�ONLY�THING�THAT�$OMMODORE�
PRODUCES�ARE�THE� LITTLE�BADGES�THAT�
STICK�ON�THE�FRONT�� *F�YOU�HAVE�TO�
CHOOSE�BETWEEN�THEN
�JUST�GO�FOR�THE�
CHEAPEST��+)

'�/$,+� �201&+$� X� '�/$,+� �201&+$
�� "SSEMBLER�� �A�PROGRAM�WHICH�CONVERTS�AN�ASSEMBLY�LANGUAGE�PROGRAM

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

"SSEMBLY�LANGUAGE�� �THE� PROGRAMMING�LANGUAGE�WHICH�IS�NATIVE�TO�A
PARTICULAR�PROCESSOR��"SSEMBLY�LANGUAGE�IS�WRITTEN�AS�A�SERIES�OF�
SHORT�WORDS�KNOWN�AS�MNEMONICS�� �THESE�ARE�CONVERTED�DIRECTLY�
INTO�NUMBERS�FOR�DIRECT�PROCESSING�BY�THE�COMPUTER�

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

.ESSY%04�� �A�PROGRAM�WHICH�ENABLES�THE�"MIGA�TO�READ�AND�WRITE�TO�*#.�1$�
FORMAT�FLOPPY�DISKS��5HIS�DOES�NOT�MEAN�THAT�IT�CAN�RUN�1$�
PROGRAMS
�BUT�SIMPLE�TEXT�FILES�CAN�BE�TRANSFERRED�AND�USED�
WITHOUT�MAJOR�PROBLEMS�

.ODULATOR�� �A�DEVICE�WHICH�COMBINES�THE�OUTPUT�SIGNAL�FROM�A�VIDEO�SOURCE�
WITH� A�HIGH�FREQUENCY�SIGNAL�FOR�FURTHER�TRANSMISSION��5HE�VIDEO�
SOURCE�IS� hMODULATEDi�WITH�A� hCARRIER�SIGNAL���5HIS�IS� REQUIRED�FOR�
57S
�WHICH�EXPECT�TO�RECEIVE�THEIR�SIGNALS�AT�VERY�HIGH�FREQUENCIES�

30$(&/�5306#-&
*iVE�HAD�SEVERAL�
$OMMODORE�
COMPUTERS�OVER�THE�
YEARS
�GRADUATING�

FROM�7IC���TO�$���AND�ABOUT���
YEARS�AGO�TO�AN�"MIGA������"S� *iVE�
BECOME�OLDER�	AND�WISER
� *iVE�
SHIFTED�FROM�PLAYING�GAMES�TO�USING�
MY�COMPUTER�FOR�MORE�SERIOUS�
TASKS
�SUCH�AS�DESKTOP�VIDEO�� *T iS�IN�
CONNECTION�WITH�THIS�THAT� *�NEED�
SOME�ADVICE�

*�USE�AN�UNEXPANDED�"MIGA�
���
� A�3OC(EN�1LUS�GENLOCK
�A�
VIDEO�SPECIAL�EFFECTS�PROCESSOR�AND
��7)4�RECORDERS
�AS�WELL�AS�A�
SECOND�DISK�DRIVE�AND�COLOUR�PRINTER��
*� RUN�THE�VIDEO�AND�AUDIO�FROM�THE�
SOURCE�7)4�TO�THE�PROCESSOR
�THEN�
FEED�THE�VIDEO�OUTPUT�TO�THE�
GENLOCK
�AND�THE�COMBINED�
"MIGA�7IDEO�SIGNAL�GOES�TO�THE�
7)4�RECORDER�

8HEN� *� USE�THE�TITLING �SOFTWARE� *�
HAVE�MY�SETUP�WORKS�FINE
� BUT�IF�*�
TRY�AND� RUN�SOME�1%�SOFTWARE�	EG�
DEMO�DISKS
�THE�VIDEO�OUTPUT�STARTS�
TO�ROLL
�AS�IF�THE�HORIZONTAL�HOLD�
NEEDS�ADJUSTING��5HE�VIDEO�SIGNAL�
LOOKS�0,
�SO�IT�CANiT �BE�A�FAULT�WITH�
THE�57�� *S�IT�A�FAULT�WITH�MY�
GENLOCK �*�M�NOT�USING�AN�EXTERNAL�
POWER�SUPPLY�FOR�THE�GENLOCK�� �
COULD�THIS�BE�THE�PROBLEM 

"LSO
�WHEN� *�USE�THE�3(#�5HRU�
FROM�THE�GENLOCK�TO�VIEW�THE�"MIGA�
OUTPUT
�W ITH�A�COMPOSITE�VIDEO�
SIGNAL�SIMULTANEOUSLY�CONNECTED�TO�
THE�GENLOCK
�THE�3(#�5HRU�OUTPUT�
TURNS�BLACK�AND�WHITE�� *F�THE�VIDEO�
SIGNAL� IS� REMOVED�THE�3(#�SIGNAL�
RETURNS�TO�COLOUR��5HIS�IS�A�PAIN�AS�IT�
IS�HARD�TO�PRODUCE�GRAPHICS�IN�BLACK�
AND�WHITE�� *S�THIS�NORMAL 

%O�YOU�KNOW�OF�ANY�DEVICE�
	OTHER�THAN�A�VIDEO�RECORDER
�WHICH�
CAN�CONVERT�AUDIO�AND�VIDEO�SIGNALS

TO�3'�OUTPUT �5HE�REASON� *�ASK�IS�
THAT�*� USE�MY�1HILIPS�$.�����.KLL�
MONITOR�FOR�VIEWING�THE�"MIGA�
OUTPUT
�A���k�COLOUR�MONITOR�TO�VIEW�
THE�FINAL�OUTPUT�VIA�THE�VIDEO�AND� *�
HAVE�ANOTHER���k�57�THAT�ONLY�HAS�
AN�3'�INPUT�WHICH� *�WOULD� LIKE�TO�
USE�TO�MONITOR�THE�OUTPUT�FROM�THE�
EFFECTS�PROCESSOR�� �WHICH�ONLY�HAS�
VIDEO�AND�AUDIO�OUTPUTS�

.Y�FINAL�QUESTION�CONCERNS�
DIGITISING��$OULD�YOU�RECOMMEND�A�
GOOD�VIDEO�GRABBER�WHICH�COULD�
GRAB�FRAMES�FROM�MY�VIDEO�DECKS �
5HEY�BOTH�HAVE�PERFECT�FREEZE�FRAME�
FACILITY
�SO�THA TiS�NO�PROBLEM��
.ONEYWISE
� *�AM�WILLING�TO�SPEND�
ENOUGH�TO�GET�GOOD�RESULTS�� *� KNOW�
THAT�*�W ILL�HAVE�TO�EXPAND�MY�
MACHINE�TO�USE�MOST�OF�THESE
� BUT� *�
DONiT �WANT�TO�DO�THAT�UNTIL� *�KNOW�
HOW�MUCH�MEMORY�*�W ILL�NEED�� *F�THE�
GRABBER�WORKS�W ITH�A�VIDEO�CAMERA�
THIS�WOULD�BE�EVEN�BETTER�

%ARRELL�4YMONS�
/EWBURY�

#ERKS

5HE�TIMING�PROBLEM�THAT�YOU�ARE�
EXPERIENCING�IS�MORE�THAN� LIKELY�NOT�
CAUSED� BY�A�FAULT�IN�YOUR�GENLOCK
� OR�
THE� LACK�OF�AN�EXTERNAL� POWER�SUPPLY��
*T�IS� PROBABLY�CAUSED�BY�THE�DEMO�
PROGRAM� ITSELF
�WHICH
� IN� SIMPLE� ��
TERMS
� IS�OFTEN�BREAKING�A�FEW�RULES�
IN�ORDER�TO�PRODUCE�GRAPHIC�EFFECTS�
WHICH�WOULDN�T�ORDINARILY�BE�POSSIBLE��
*� KNOW�THAT�#ULLFROG�S�GAME�1OPULOUS�
ALSO�CAUSES�SUCH� ROLLING�EFFECTS
� AS�
DO�SOME�DISK�COPIER�PROGRAMS�� *iM�
AFRAID�THEREiS� NOTHING�YOU�CAN�DO�
ABOUT�THIS�EXCEPT�BYPASS�YOUR�
GENLOCK�

5HIS� LOSS�OF�COLOUR�FROM�THE�3(#�
PASS�THROUGH�OF�THE�GENLOCK�WHEN�
YOU�HAVE�A�COMPOSITE�SIGNAL�
CONNECTED�DOESN�T�SOUND�NORMAL�TO�
ME��"S�THE�OBJECT�OF�A�GENLOCK� IS�TO

ADD�GRAPHICS�TO�VIDEO�THEN� IT�WOULD�
SEEM�MOST�ODD�THAT�YOU�HAVE�
PROBLEMS�WHEN�YOU�ACTUALLY�PUT�A�
VIDEO�SIGNAL�THROUGH�ONE�� *� DIDNiT�
EXPERIENCE�THIS�PROBLEM�WHEN� *�
REVIEWED�THE�3OC(EN�1LUS�SOME�
ISSUES�BACK��"RE�YOU�SURE�THAT�YOUR�
VIDEO� INPUT�TO�THE�GENLOCK� IS�0, �*F�IT�
HAS�NO�COLOUR�SIGNAL� 	IE� IS�BLACK�AND�
WHITE
�OR�THE�COLOUR� INFORMATION� IS�
LOWER�THAN�NORMAL
�THEN�THIS�MIGHT�
BE�CAUSING�THE� PROBLEM��0THERWISE� *�
THINK�YOUR�GENLOCK�MAY�NEED�
ADJUSTING�AND�YOU�SHOULD�CONTACT�
YOUR�SUPPLIER�

5O�CONVERT�SEPARATE�COMPOSITE�
VIDEO�AND�AUDIO�SIGNALS�TO�THE�3'�
REQUIRED�BY�AN�ORDINARY�57�A�DEVICE�
CALLED�A�MODULATOR�IS�USED
�WHICH� IS�
HOW�7$3S�AND�SOME�COMPUTERS�
PRODUCE�THEIR�3'�OUTPUTS�� *N�ORDER�TO�
FULFIL�YOUR�REQUIREMENTS�YOU�WILL� HAVE�
TO�FIND�A�MODULATOR�WHICH�CAN�HANDLE�
BOTH� AUDIO�AND�VIDEO� INPUTS�� *iVE�
LOOKED�THROUGH� SEVERAL�ELECTRONIC�
COMPONENT�SUPPLIERS�� CATALOGUES�
AND�THE�ONLY�ONE� *iVE�FOUND� IS�A�
VIDEO�ONLY�UNIT�IN�THE�3ADIO�4PARES�
	34
�CATALOGUE�	1ART�/O�6.����
�

.Y�BEST�ADVICE�WOULD�BE�THAT�YOU�
GO�TO�A�SPECIALIST�ELECTRONIC�
COMPONENTS�SHOP�AND�SEE� IF�THEY�
HAPPEN�TO� HAVE�ANY�MODULATORS� IN�
STOCK
� CHECK�THROUGH�ANY�BOOKS�OF�
CIRCUITS�THEY�MAY�HAVE
� AND� SEEK�
THEIR�ADVICE��:OU�MIGHT�ALSO�CONSIDER�
PULLING�A�MODULATOR�FROM�A� REDUNDANT�
7$3�AND� REFITTING�IT�TO�SUIT�

.Y�PERSONAL�CHOICE�OF�LOW�COST�
DIGITISER�IS�STILL� /EW5EKiS�%IGI�7IEW
�
WHICH�MAY�BE�A� LITTLE�SLOW�BY�MODERN�
STANDARDS� BUT� IT�PRODUCES�VERY�GOOD�
RESULTS��:OU�LL� ALSO� REQUIRE�A�COLOUR�
SPLITTER�TO�SPLIT�THE�COLOUR�VIDEO�
SIGNAL� INTO�THE�THREE�COLOUR�
COMPONENTS�REQUIRED�BY�THE�DIGITISER��
5HIS�APPLIES�TO�ANY�DIGITISER�WHICH�
CAN� PRODUCE�COLOUR�OUTPUT�FROM�
COLOUR�INPUT��:OU�MAY�PREFER�TO�BUY�A�
PACKAGE�SUCH�AS�3OMBOiS�7IDI�"MIGA�
COMBINED�WITH�7IDI�3(#�

#OTH�DIGITISERS�SHOULD�COST�LESS�
THAN�_����	INCLUDING�COLOUR�SPLITTER

�
WILL�WORK�WITH�YOUR�"MIGA����
� AND�
SHOULD�GIVE�GOOD� RESULTS�� #Y�THE�WAY
�
ANY�DIGITISER�WHICH�ACCEPTS�
COMPOSITE�VIDEO� INPUT�WILL�WORK�WITH�
CAMERAS
�7$3S
� LASER�DISKS
� OR�ANY�
OTHER�COMPOSITE�VIDEO�SOURCES�

'INALLY
� *�WOULD� RECOMMEND�THAT�
YOU�ADD�AS�MUCH�MEMORY�AS�YOU�CAN�
AFFORD
� BUT�AT�LEAST��.B�WILL� BE�A�
GREAT�HELP� IF�YOU�WANT�TO�DO�HI�RES�
DIGITISING�OR�ANIMATION��(8

"44&.#-&%�'03$&4
*�AM�HOPING�SOON�TO�
LEARN�ASSEMBLY�
LANGUAGE
PROGRAMMING�ON�MY�

"������ HAVE�THE�FOLLOWING�
QUESTIONS�
A
� *�VE�NOTICED�THAT�THERE�ARE�A
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$0#0-�� �$OMMON�#USINESS�0RIENTATED�-ANGUAGE
� USED�EXTENSIVELY�ON�LARGE�
COMPUTERS� IN�THE�COMMERCIAL�SECTOR
� 	T�IS�ALSO�USED
�THOUGH�TO�A� LESSER�
EXTENT
�ON�THE�*#.�1$�AND�COMPATIBLES�

&SCAPE�CODES�� �A�MEANS�OF�SENDING�A�PRINTER�FORMATTING�INSTRUCTIONS�
EMBEDDED�IN�AN�"4$*I�TEXT�FILE��"N�ESCAPE�CODE�CONSISTS�O F�THE�"4$IT�
CODE�FOR�THE�ESCAPE�CHARACTER�ITSELF
�FOLLOWED�BY�OTHER�CHARACTERS�WHICH�
DESCRIBE�THE�FORMATTING�OPERATION� 	BOLD
� ITALICS
�UNDERLINE�AND�SO�FORTH
�
REQUIRED�

'ONT�� �THE�GROUP�OF�LETTERS
�NUMBERS�AND�SPECIAL�CHARACTERS�THAT�COMPRISE�
VARIATION�OF�TYPEFACE
�EG�� ��PT�5IMES
� ��PT�5IMES�#OLD
� ��PT�5IMES�ITALIC��
4OMETIMES�	MISTAKENLY
�USED�IN�DESKTOP�PUBLISHING�TO�REFER�TO�A�TYPE�
FAMILY�

LIBRARY�� �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�SIMILAR�SET�
OF�ROUTINES�

.*%*�� �.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�

CONTINUED�FROM�PAGE���

NUMBER�OF�DIFFERENT�BOOKS�AVAILABLE�
RANGING�FROM�������PROGRAMMING�TO�
SYSTEM�PROGRAMMING�ON�THE�"MIGA��
4UCH�BOOKS�ARE�EXPENSIVE�AND� *�DO�
NOT�WISH�TO�PAY�OUT�MONEY�FOR�A�
BOOK�WHICH� IS�NOT�GOING�TO�COVER�MY�
NEEDS��$OULD�YOU�RECOMMEND�ONE�
WHICH�GIVES�DETAILS�OF�THE�"MIGA�
CHIPS 
B
� *iVE�NOT�HAD�ANY�SUCCESS� *N�
GETTING�SUCH�BOOKS�FROM�MY�LOCAL�
LIBRARY��"RE�THERE�ANY�COMPUTER�
CLUBS�WHICH�PROVIDE�BOOK�LOAN�
FACILITIES 
C
�8HAT�IS�THE�BEST�1%�ASSEMBLER�
AND�HOW�DOES�IT�COMPARE�TO�THE�
%EVPAC�SERIES 
D
�%OES�THE�NEW�%EVPAC���
ASSEMBLER�ACTUALLY�CREATE�FASTER�
MACHINE�CODE�THAN�THE�%EVPAC�� �OR�
IS� IT�+UST�THE�LAYOUT�SPEED�OF�THE�
ASSEMBLER�WHICH�HAS�BEEN�
IMPROVED 
E
� *N�YOUR�OPINION
� IS�%EVPAC�� �
WORTH�THE�EXTRA�EXPENSE�OVER�THE�
%EVPAC�� �ASSEMBLER 

%�.ILLWOOD�
8IMBORNE�

%ORSET

/ONE�OF�THE�"MIGA�SPECIFIC�ASSEMBLY�
LANGUAGE�BOOKS�SEEM�TO�HELP�MUCH�
WITH�THE�GENERAL� PROBLEMS�OF�LEARNING�
ASSEMBLY�LANGUAGE��4IMILARLY
� NONE�
OF�THE�BOOKS�WHICH�DEAL�WITH�THE�
������ INSTRUCTION�SET�AND�WRITING�
������CODE�WILL� MENTION�"MIGA��
SPECIFIC� ISSUES��5HE�BOTTOM� LINE� IS�
THAT�YOUiLL� NEED�MORE�THAN�ONE�BOOK��
'OR�GENERAL� PROGRAMMING�ADVICE� *iD�
RECOMMEND�A�BOOK�BY�,ANE

)AWKINS�AND�-EVENTHAL�CALLED� ������
"SSEMBLY�-ANGUAGE�1ROGRAMMING�
	PUBLISHED�BY�.C(RAW�)ILL
�� 'OR�THE�
"MIGA�SPECIFIC�CHIP�MATERIAL�THE�
"BACUS�"MIGA�4YSTEMS�
1ROGRAMMERiS�(UIDE�CONTAINS�A� LOT�OF�
LOW�LEVEL�PROGRAMMING�INFO�BUT
� SINCE�
IT� RATHER�ASSUMES�THAT�THE�READER�IS�
ALREADY���,�LITERATE
� *� SUSPECT�THAT�
FROM�A�TUTORIAL�VIEWPOINT�YOU�MIGHT�
FIND� IT�DISAPPOINTING�

5O�BE�HONEST�THERE� ISNiT�A�SINGLE�
SYSTEM�BOOK�TO�FIT�THE�BILL�BUT�THERE�
IS�NO�DOUBT�THAT�YOUR�BIGGEST�PROBLEM�
IN�PROGRAMMING�THE�"MIGA�USING�
ASSEMBLER�IS�GOING�TO�BE� IN�COMING�
TO�TERMS�WITH�SYSTEM� RELATED� ISSUES�
	USE�OF�LIBRARIES�AND�SO�FORTH
�
5HEREiS�NO�WAY�AROUND� IT�� �YOU�WILL�
NEED�AS�MUCH�SYSTEM� INFO�AS�YOU�
CAN� LAY�YOUR�HANDS�ON�AND�THIS�WILL�
EVENTUALLY�MEAN�THE�"DDISON�8ESLEY�
30.�,ERNEL�.ANUALS
� POSSIBLY�THE�
#ANTAM�"MIGA%04�MANUAL�AND�A�
HOST�OF�OTHER�PUBLICATIONS�AS�WELL�

*iVE�NOT�HEARD�OF�ANY�CLUBS�WHICH�
PUBLICISE�THE�FACT�THAT�THEY�PROVIDE�
"MIGA�TECHNICAL� BOOK�LOAN�FACILITIES�
BUT�SOME�DO�OFFER�DISCOUNTS�ON�
PURCHASES��.Y�ADVICE�WOULD�BE�TO�
GET�A�GENERAL� ��,�BOOK�FIRST�AND�
SPEND�SOME�TIME�WITH�THAT�	IT�WILL

GIVE�YOU�SOME� INSIGHT�INTO�
PROGRAMMING�THE�������PROCESSOR�
ITSELF
��"LSO�HUNT�THROUGH�OLD�"MIGA�
MAGAZINES�FOR�EXAMPLES�OF�
ASSEMBLER�CODE�TO�GET�THE�FEEL�FOR�
WHAT�HAS�TO�BE�DONE��8HEN�YOU�NEED�
ANSWERS�TO�SPECIFIC�POINTS�WRITE�TO�US�
AT�"MIGA�4HOPPER�AND�WEiLL� BE�ONLY�
TOO� HAPPY�TO�HELP�

5HE�MOST�WELL� KNOWN�������
PUBLIC�DOMAIN� ASSEMBLER�IS�CALLED�
"��K�� *T�WAS�WRITTEN�BY�$HARLIE�(IBBS�
AND�YOU�CAN�FIND� IT�ON�A�GREAT�MANY�
PUBLIC�DOMAIN�DISKS��"��K�IS�AN�
EXCELLENT�PIECE�OF�SOFTWARE�BUT�BEING�
A�$-*�4HELL� BASED�ASSEMBLER�IT�IS�
NOT�PARTICULARLY�USER�FRIENDLY��"NOTHER�
DISADVANTAGE� IS�THAT�YOU�WILL� NOT�GET�
THE�OFFICIAL�$OMMODORE� h �Ii� INCLUDE�
FILES�WITH�ANY�OF�THE�"��K�PUBLIC�
DOMAIN�DISKS�� �YOU�LL� NEED�TO�BUY�
THESE�SEPARATELY�	THEY�ARE�AVAILABLE�
FROM�$OMMODORE
�

"SSEMBLERS� PRODUCE�CODE�WHICH
�
IN�TERMS�OF�THE�MACHINE� INSTRUCTIONS
�
IS�TO�A� LARGE�EXTENT�IDENTICAL�TO�THE�
ASSEMBLY�LANGUAGE� INSTRUCTIONS�THAT�
ARE�CONTAINED� IN�YOUR�PROGRAM��.OST�
ASSEMBLERS�CAN�MAKE�MINOR�CHANGES�
TO�CERTAIN� ADDRESSING�MODES�BUT�IN�
THE�MAIN�YOU�WILL� NOT
� IN�TERMS�OF�
FINAL� PROGRAM�PERFORMANCE
� FIND�ANY�
NOTICEABLE�DIFFERENCE�BETWEEN� ANY�OF�
THE�"MIGA�ASSEMBLERS�	PUBLIC�
DOMAIN�OR�OTHERWISE
��%EVPAC���MAY�
CARRY�OUT�EXTRA� INSTRUCTION�
REPLACEMENT�OPTIMISATION�STEPS�BUT�
FOR�ALL� INTENTS�AND�PURPOSES�YOU�WILL�
NOT�FIND�ANY�REAL�DIFFERENCES� IN�THE�
EXECUTION�TIMES�OF�A�%EVPAC���
ASSEMBLED�PROGRAM�OVER�A�%EVPAC���
ASSEMBLED�PROGRAM�

5HE�SPEED�OF�THE�ASSEMBLY�
PROCESS
� IE�THE�TIME�TAKEN�FOR�THE�
ASSEMBLER�TO�CONVERT�YOUR�PROGRAM�TO�
THE�EQUIVALENT�MACHINE� INSTRUCTIONS


IS�VERY�DEPENDENT�ON�THE�ASSEMBLER�
BEING�USED�� *N�FACT
� IN�THE�OLD�DAYS
�
WHEN�ASSEMBLERS�TENDED�TO�HAVE�TO�
READ�AND�WRITE�TEMPORARY�FILES�TO�DISK�
DURING�THE�ASSEMBLY�PROCESS
�
ASSEMBLY�TIMES�WERE�OFTEN�A�
SIGNIFICANT�FACTOR�IN�THE�OVERALL� EDIT��
ASSEMBLE�DEBUG�DEVELOPMENT�CYCLE��
5HINGS�HAVE� IMPROVED�WITH� ���BIT�
MACHINES�AND�ON�THE�"MIGA�EVEN�THE�
���,�MACHINE�USER�WILL� BE�ABLE�TO�
ASSEMBLE�MOST�OF�THEIR�PROGRAMS�
USING�THE�RAMDISK�	RAMDISK�
READ�WRITE�OPERATIONS�ARE�OF�COURSE�
MUCH�FASTER
�

"S�FAR�AS�%EVPAC�GOES�HERE� IS�
THE�BOTTOM�LINE��%EVPAC���WAS�FINE�
BUT�%EVPAC���IS�BETTER�	SEE�THE�
%EVPAC���REVIEW� IN��4���
�� /O�ONE�
PAYS�ME�TO�SAY�KIND�WORDS�ABOUT�ANY�
SOFTWARE� 	AND�NONE�OF�US�AT�"MIGA�
4HOPPER�WOULD�BE� INTERESTED� IN�
PROVIDING�THOSE�WISHY�WASHY� hALWAYS�
BRILLIANTi� REVIEWS�ANYWAY
��5HE�FACT�OF�
THE�MATTER�IS�SIMPLE����%EVPAC���IS�
WELL�WORTH�THE�EXTRA�CASH�� �IT�HAS�A�
MUCH� IMPROVED�USER�INTERFACE
� A�
MUCH� IMPROVED�EDITOR�AND�ALL� SORTS�OF�
OTHER�GOODIES
� SUCH�AS�ALLOWING�THE�
USE�OF�PRE�ASSEMBLED�HEADER�FILES�TO�
FURTHER�IMPROVE�THE�SPEED�OF�
ASSEMBLY��0NE�OTHER�ADVANTAGE�OF�
THE�%EVPAC�PATH� IS�THAT�IT�COMES�WITH�
THOSE�ALL�IMPORTANT�SYSTEM� INCLUDE�
FILES��1"0

45"3�80/5�1&3'03.
$OULD�YOU�PLEASE�GIVE�
ME�A�SIMPLE�SEQUENCE�
TO�SET�UP�AND�USE�
DOWNLOADED�FONTS�ON�

MY�4TAR�-$����PRINTER
�AND�ALSO�
HOW�TO�USE�THE�ESCAPE�CODES�GIVEN�
ON�THE�MANUAL 

*� RECENTLY�BOUGHT�-$�������
'ONTS�BY�+EFF�5ULLIN�	-1%���FROM�THE

".04�LIBRARY
� AND�THIS�*S�WHAT�
PROMPTS�THE�ABOVE�QUESTIONS�
)AVING�LOADED�THE�PROGRAM�AND�SET�
UP�THE�PRINTER
�THE�PROGRAM�WOULD�
APPEAR�TO�DOWNLOAD�THE�SELECTED�
FONT��#UT�WHEN�*�TRY�TO�PRINT�USING�A�
WORD�PROCESSOR�SUCH�AS�5EXT&NGINE�
* 
 ��CANNOT�GET�ANY�OUTPUT�

(.�-LOYD�
%OLGELLAU
�(WYNEDD

5EXT&NGINE�IS�A�VERY�SIMPLE�
SHAREWARE�TEXT�EDITOR
�YOU�CANiT�
REALLY�CALL� IT�A�WORD�PROCESSOR
� AND� *�
DONiT�KNOW�A� LOT�ABOUT�IT�� #UT�MY�
GUESS� IS�THAT�JUST�BEFORE�5EXT&NGINE�
STARTS�TO�PRINT�WHAT�YOU�HAVE�TYPED�OR�
LOADED� INTO� IT
� IT�SENDS�A�PRINTER�RESET�
CODE� IN�ORDER�TO� RESET�THINGS� LIKE�
PAGE�SIZE
�MARGINS
�TEXT�STYLES�ETC�

5HIS� IS�NORMALLY�A�SENSIBLE�THING�
FOR�A�WORD�PROCESSOR�TO�DO
� BUT� IN�
YOUR�CASE� IT�MEANS�THAT�THE�FONT�YOU�
JUST�DOWNLOADED�GETS�WIPED�FROM�THE�
PRINTERiS�MEMORY��5HE�SOLUTION� IS�TO�
PREVENT�THE�WORD�PROCESSOR�FROM�
SENDING�THE� RESET�CODE
� BUT�AS�THIS�
IS�NOT�AN�OPTION�PROVIDED�WITH�
5EXT&NGINE
�YOUiRE�STUCK�

0F�THE�COMMERCIAL�WORD�
PROCESSORS�AVAILABLE
� *� KNOW�THAT�
1ROTEXT�HAS�A�SPECIFIC�CONFIGURATION�
OPTION�THAT�BEFORE�PRINTING�EITHER�
SENDS�THE� RESET�CODE�OR�NOT
�
DEPENDING�ON�WHETHER�YOU�WANT�IT�TO��
"S�FOR�1%�AND�SHAREWARE�TEXT�EDITORS
�
THE�ONLY�WAY�TO�FIND�OUT�IS�TO�
EXPERIMENT�� *� SUGGEST�THAT�THE� LATEST�
VERSION�OF�5EXT1LUS�WOULD�BE�A�GOOD�
PLACE�TO�START��THIS� IS�THE�ONLY�"MIGA�
SHAREWARE� hWORD�PROCESSORi�WHICH�
COMES�CLOSE�TO� LIVING�UP�TO� ITS�NAME�

5O�USE�ALL�THE�ESCAPE�CODES�
GIVEN� IN�YOUR�PRINTER�MANUAL�YOU�
EITHER�NEED�TO�WRITE�A�PROGRAM�TO�
SEND�CODES�DIRECTLY�TO�THE�PRINTER�
	1"3�
� NOT�135�

�OR�YOU�NEED�A�WORD�
PROCESSOR�WHICH� ALLOWS�YOU�TO�SEND�
PRINTER�SPECIFIC�CONTROL� CODES�DIRECT�
TO�THE�PRINTER�� �

5HERE� IS�ONE�THING�YOU�CAN�DO�
THAT�WILL� SOLVE�BOTH�YOUR�PROBLEMS�� �
BUY�1ROTEXT��+8

$0#0-�26&3:
A
� *�AM�TAKING�A�
COURSE�AT�MY�LOCAL�
COLLEGE�IN�$0#0-�
PROGRAMMING�AND� *�

WOULD�THEREFORE�LIKE�TO�KNOW�
WHETHER�THERE�IS�A�$0#0-�COMPILER�
AVAILABLE�FOR�THE�"MIGA�
B
� *�USE�MUSIC�SOFTWARE�ON�BOTH�
SYSTEMS�AND� *iD� LIKE�TO�TRANSFER�
.*%*�FILES�FROM�THE�1$�TO�MY�"MIGA�
*�KNOW�THAT� *�CAN�DO�THIS�THROUGH�
.*%*
�BUT�*T�WOULD�BE�FAR�EASIER�IF�*�
COULD�TRANSFER�THE�FILES�STRAIGHT�FROM�
DISK�� *�ALREADY�OWN�.ESSY%04�BUT�
THE�FILES�ARE� *NCOMPATIBLE�
C
� *S�IT�POSSIBLE�TO�CONNECT�THE�1$�
AND�THE�"MIGA�TOGETHER 

3$�4PENCE�
#ILLINGHAM
�$LEVELAND�
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A
�"�$0#0-�COMPILER�ON�THE�"MIGA �
*iM�AFRAID� NOT��:OUR�BEST�BET� IS�TO�
USE�AN�"MIGA�1$�&MULATOR�AND� RUN�
THE�1$�$0#0-�COMPILER�ON�THAT�
B
�3AW�4YS&X�FILES�SHOULD�TRANSFER�
AND�WORK�DIRECTLY�FROM�1$�DISK��
4EQUENCER�FILES�WILL�DEFINITELY�NOT�
WORK
� SIMPLY�BECAUSE�.*%*�
SEQUENCERS�SAVE�FILES� IN�THEIR�OWN�
PROPRIETRY�FILE�FORMAT�� )OWEVER
�MOST�
SEQUENCERS�SUPPORT�A�STANDARDISED�
FILE�FORMAT�CALLED�.''�	.*%*�FILE�
FORMAT
�WHICH�CAN�BE�USED�TO�CONVERT�
SEQUENCES�PRODUCED�ON�ONE�
SEQUENCER�TO�WORK�ON�ANOTHER��
1ROGRAMS�SUCH�AS� 5RAX�AND�.USIC�9�
SUPPORT�.''
� SO� IT iS�ONLY�A�MATTER�OF�
CHECKING�THAT�YOUR�1$�SEQUENCER�
ALSO�SUPPORTS�IT�	*iD�BE�VERY�SURPRISED�
IF�IT�DOESNiT�
�
C
�5HIS�DEPENDS�ON�YOUR�REQUIREc
MENTS�� *F�YOU�JUST�WANT�TO�TRANSFER�
FILES�BETWEEN�THEM
�THEN�A� NULL�
MODEM�CABLE�AND�SOME�$OMMS�
SOFTWARE�WILL�DO�THE�JOB� 	ALTHOUGH�
YOUiD�PROBABLY�BE�BETTER�OFF�USING�
.ESSY%04
�� *F�YOU�WANT�TO�DO�
ANYTHING�MORE�COMPLEX
�THEN�THE�
ANSWER�TO�YOUR�QUESTION� IS�NO��+)

'&&%�'03�5)06()5
*�AM� IN�DESPAIR�� *�
HAVE�DEVOURED�EVERY�
ARTICLE�IN�EVERY�
PUBLICATION�THAT� *�

COULD�FIND�DEALING�WITH�THE�SETTING�
UP�OF�PRINTERS��#UT�*�AM�S TILL�AT�A�
LOSS�AS�TO�THE�CAUSE�OF�MY�PROBLEM�
WHICH
�AS�YOU�CAN�SEE�FROM�THE�
EXAMPLE� *iVE�SENT
� IS�RATHER�
UNSIGHTLY�IN�GRAPHICS�PRINTOUTS�FROM�
MY�$OMMODORE�.14����$�COLOUR�
��PIN�DOT�MATRIX�PRINTER�

*�HAVE�TRIED�ALL� THE�DENSITY�
SETTINGS�*N�1REFERENCES�AND�DIFFERENT�
PAPER�COMBINATIONS�TO�NO�AVAIL�

*�HAVE�NO�PROBLEM�WITH�THE�TEXT�
OUTPUT
�BUT�ANY�GRAPHICS�OUTPUT�HAS�
UNSIGHTLY�LINES�ON� IT�CAUSED�BY�ROWS�
OF�DOTS�OVERLAPPING�SLIGHTLY�� *�HAVE�
COME�TO�THE�CONCLUSION�THAT�THIS� IS�
DUE�TO�AN� INACCURACY�OF�EITHER�THE�
PAPER�FEED�MECHANISM�OR�THE� h&4$
��Ni�COMMAND� IN�THE�PRINTER�DRIVER�

��AM�USING�AN�&PSON�+9����DRIVER�
WHICH�ACCORDING�TO�THE�MANUAL� IS�
THE�CORRECT�ONE�FOR�THE�.14����$�
IN�&PSON�EMULATION�MODE�� *� HAVE�
TRIED�USING�AN�*#.�GRAPHICS�PRINTER�
DRIVER�IN�THE�*#.�EMULATION�MODE�
WITH�THE�SAME�RESULTS�

*�HAVE�A�COPY�OF�THE�1%�PRINTER�
DRIVER�GENERATOR�PROGRAM�1RT%RV(EN
�
AND�DID�ATTEMPT�TO�ALTER�THE� h&4$���
N��COMMAND
�HOWEVER�AS�1RT%RV(EN�
DOES�NOT�DECODE�THE�GRAPHICS�
ROUTINES�OF�PRINTER�DRIVERS�*�SOON�HAD�
A�PRINTER�DRIVER�THAT�PRINTED�GARBAGE�
INCREDIBLY�SLOWLY�

)ELP 
/+�.ILNES�

#ROWNLEY�(REEN�
.ANCHESTER

:OUR�LOGIC� IS�PERFECT
� AND�YOU�HAVE�
CORRECTLY�DIAGNOSED�THAT�THE�BANDING�
ON�YOUR�GRAPHICS�DUMPS� IS�CAUSED�BY�
INACCURATE� LINE�FEEDS
� SO� READING�ALL�
THOSE�ARTICLES�HAS�DONE�SOME�GOOD�

*� NOTICE
� HOWEVER
�THAT�YOU�DIDN�T�
TAKE�MY�ADVICE� IN�THE�ARTICLE� *�WROTE�
ABOUT�PRINTERS�FOR�"MIGA�4HOPPER�A�
COUPLE�OF�MONTHS�BACK�AND�WASTED�
SOME�TIME�MUCKING�ABOUT�WITH�
1RT%RV(EN
� AN�OUTDATED�AND�SERIOUSLY�
DIFFICULT�TO�USE�PIECE�OF�SOFTWARE�
WRITTEN�TO�WORK�WITH� ���� PRINTER�
DRIVERS�	WHICH�HAVE�ONLY�FOUR�GRAPHICS�
DENSITIES

�WHICH� IT�DOESN�T�APPEAR�TO�
ALWAYS�DECODE�AND�SUBSEQUENTLY�
SAVE�PROPERLY�

*T�COULD�BE�THE�PRINTER�DRIVER�
THAT�S�CAUSING�THE�BANDING
� BUT� IT�S�
MORE� LIKELY�TO�BE�AN� INHERENT�
INACCURACY�IN�THE� PRINTERiS�FEED�
MECHANISM�� *F�YOU�WANT�TO�TRY�
ANOTHER�DRIVER
� THE�.14����$�
SHOULD�WORK�WITH�THE�4TAR�1LUS�DRIVER�
ON�+AMDISK��� 	FROM�+".�ON������
������
�

#UT� *�THINK�A�BETTER�SOLUTION� IS�TO�
BUY�5URBO1RINT�1ROFESSIONAL�WHICH
�
APART�FROM�DRAMATICALLY�ENHANCING�
YOUR�OUTPUT
�WILL� ALSO�ALLOW�YOU�TO�
INCREASE�THE� LINE�FEEDS�TO�HELP�
REDUCE�THE�BANDING�� 5URBO1RINT�
1ROFESSIONAL�COMES�WITH� A�DRIVER�THAT�
SAYS� IT�IS�FOR�&PSON�&9
� '9�AND�-9�
EMULATIONS
� BUT�THIS�SHOULD�WORK�FOR�
+9�EMULATION�AS�WELL��+8

"--�50�/0�"7"*-
*� HAVE�A�������BASED�
"MIGA�WITH����.B�
3".
�AND�W ILL�SHORTLY�
BE�FITTING �ANOTHER�

�.B�IN�MY�"�����8HEN� *� USE�"7"*-�
THE�LARGEST�AVAILABLE�BLOCK�OF�'AST�
3".� IS�ABOUT��.B�� *� HAVE�TRIED�
.ERGE.EM
�'AST.EM'IRST�AND�
"D3".�PROGRAMS�IN�THE�STARTUP��
SEQUENCE
� BUT� *�KEEP�GETTING�THE�
SAME�RESULT�� *S�THERE�ANY�WAY�TO�LINK�
THE�BLOCKS�TOGETHER�TO�MAKE�ONE�
LARGE�ONE �8ILL� IT �MAKE�ANY�
DIFFERENCE�WHEN�*�F IT�THE�3".�TO�THE�
"����OR�DO�*� NEED�A�DIFFERENT�TYPE�OF�
MEMORY�

5ONY�-EACH�
4T�/EOTS

5HERE�S�NOTHING�WRONG�WITH�YOUR�
MACHINE�� �IT�JUST�WORKS� LIKE�THAT�
:OUR�����.B�IS�DIVIDED� LIKE�THIS�

m� ���,�$HIP
m� ���,�'AST�	IN�THE�TRAPDOOR

m� ���.B�'AST�FROM�THE� *$%�"D3".

'AST�AND�$HIP�ARE�NOT�USUALLY�
CONNECTED� IN�ONE�BLOCK�BECAUSE�THEY�
FULFIL�DIFFERENT�FUNCTIONS��5HIS� LEAVES�
�.B�AND�OF�THAT����,�IS�FITTED�TO�THE�
TRAPDOOR�AND�THIS�CAN�ONLY�BE�
ACCESSED�AS�'AST�OR�$HIP�DEPENDENT�
ON�WHICH�"GNUS�YOU� HAVE��5HAT�
LEAVES����.B�FOR�THE� *$%�UNIT��4INCE�
THIS� ISNiT�"UTOCONFIG�COMPATIBLE
� IT�
JUST�CROWBARS� ITSELF�SOMEWHERE� IN�THE

MEMORY�MAP�� �PROBABLY�ADDRESSES�
AS�ONE����.B�CHUNK�PLUS��.B�

&VEN�ASSUMING�YOU�COULD� LINK�THE�
*$%�AND�5RAPDOOR
� THAT�GIVES�TWO�
�.B�CHUNKS�WHICH�ACCOUNTS�FOR�THE�
INABILITY�TO�GET�LARGE�SEGMENTS�� �
ALTHOUGH� *� HAVE�YET�TO�COME�ACROSS�A�
PROGRAM�THAT�REQUIRES� HUGE�	�.B
�
CHUNKS�OF�CONTIGUOUS�MEMORY��.OST�
PROGRAMS�ALLOCATE� LOTS�OF�MUCH�
SMALLER�ONES�� �IT�RATHER�DEPENDS�ON�
THE�APPLICATION��5HE�ONLY�WAY�TO�GET�A�
MASSIVE�BLOCK�OF�'AST�3".� IS�TO�
REPLACE�THE�WHOLE�THING�WITH�A�
CUSTOM�MADE�JOB�� �SUCH�AS�A�4UPRA�
OR�$ORTEX��.B��.4

26&45*0/4
�26&45*0/4
A
� 8HAT�BOOKS�DO�YOU�
RECOMMEND�WHICH�
CONCENTRATE�ON�
8ORKBENCH�AND�

"MIGA%04�� � *�AM�PARTICULARLY�
INTERESTED� IN� ITS�HIDDEN�FEATURES�
SUCH�AS�THE�'AST�'ILE�4YSTEM
�THE�
#OOT�MENU
�"3EXX�ETC�
B
�8HAT�ARE�THE�#OOTMENUiS�
ADVANCED�OPTIONS�FOR 
C
�8HAT�DOES�THE�'AST�'ILE�SYSTEM�
DO�AND�HOW�DOES� IT�WORK �%OES�THE�
8ORKBENCH� h'ORMAT�%ISK��OPTION�USE�
THE�STANDARD�FILE�SYSTEM�OR�THE�FAST�
FILE�SYSTEM�BY�DEFAULT 
D
� *� RECENTLY�BOUGHT�A�1%�PROGRAM�
CALLED� h"32�� �5HE�3EQUESTER�
*MPROVERi�WHICH�ALLOWS�YOU�TO�
ATTACH�SOUND�SAMPLES�TO�GADGETS��
8HICH�FORMAT�SHOULD�THESE�SAMPLES�
BE�IN 
E
�6NDER�"MIGA%04����
�WHICH�FILE�
CONTAINS�THE�MOUSE�POINTER�
DEFINITIONS �*�HAVE�QUITE�A�FEW�1%�
DISKS�AND� *iD� LIKE�TO�CHANGE�THE�
SHAPE�OF�THE�MOUSE�POINTER
� BUT�
VERY�FEW�OF�THEM�HAVE�THE�
1REFERENCES�PROGRAM�ON�THEM�
F
�)OW�DO� *�USE�THE�"MIGA%04�
COMMANDS�"SK
�4KIP
�2UIT
�-AB�ETC�
WITHIN�AN� �4@?, �SCRIPT�FILE 
G
�8HICH�TOOLTYPES�DOES� �4@?, �
SUPPORT 
H
�)OW�DO�*�USE�"3EXX�SUPPLIED�
WITH�8ORKBENCH���� 
I
� *� RECENTLY�CAME�ACROSS�A�PROGRAM�
CALLED�#@%2=&6D6 E�ON�AN��> :82 �
�@C> 2E�COVERDISK��8HAT�DOES�IT�DO �
>
� *S�IT�POSSIBLE�TO�COPY�THE�
8ORKBENCH�PROGRAMS� h%ISK$OPYi�
AND� h'ORMATi�TO�THE�3".�DISK�SO�
THAT�*�DO�NOT�HAVE�TO�INSERT�THE�
8ORKBENCH�EACH�TIME�*�WISH�TO�
FORMAT�COPY�A�DISK 
K
�8HAT�CAN�THE�TOOL�TYPES�ENTRY�OF�
A�VOLUME�BE�USED�FOR 

3OSS�.C-ESD�
8IRRAL�

.ERSEYSIDE

A
�5RY�#RUCE�4MITH�#OOKSi�.ASTERING�
"MIGA%04�	VOLUMES������
�WRITTEN�
BY�OUR�VERY�OWN�.ARK�4MIDDY�� #OTH�
VOLUMES�ARE�AVAILABLE�FROM�GOOD�
BOOK�RETAILERS�EVERYWHERE�
B
�5HE�BOOTMENUiS�ADVANCED�OPTIONS�
PAGE� ISNiT �ACTUALLY�THAT�ADVANCED�AT

ALL�� "LL� IT�ALLOWS�YOU�TO�DO� IS�TO�ENABLE�
OR�DISABLE�ANY�FLOPPIES�OR�HARD�DISKS�
THAT�MAY�BE� INSTALLED�
C
�5HE�'AST�'ILE�4YSTEM� IS�A�MORE�
ADVANCED� RELEASE�OF�THE�"MIGA�FILE�
SYSTEM�THAT�WORKS�FASTER�AND� IS�MORE�
EFFICIENT�THAN�THE�FILE�SYSTEM�USED�BY�
PREVIOUS�04�RELEASES�� *T�S�BUILT� INTO�
30.�UNDER�����AND�THEREFORE� ITS�USE�
IS�COMPLETELY�TRANSPARENT�
D
� *� HAVEN�T�ACTUALLY�USED�THAT�
PARTICULAR�PIECE�OF�1%�SOFTWARE
� BUT�
*iM�QUITE�SURE�THAT� IT�WILL� ACCEPT�
SAMPLES� IN� STANDARD� *''��479�
FORMAT��+UST�ABOUT�EVERY�"MIGA�
SAMPLE�EDITOR�OUTPUTS�FILES� IN�THIS�
FORMAT
� SO�YOU�CANiT�GO�FAR�WRONG�
E
�6NDER����
� THE�MOUSE�POINTER�
IMAGE�AND�OTHER�PARAMETERS�ARE�HELD�
WITHIN�A�FILE�CALLED� hSYSTEM��
CONFIGURATION��WHICH� IS� HELD�WITHIN�
THE�%&74�� DIRECTORY�OF�YOUR�
8ORKBENCH�DISK��5HIS�FILE�ALSO�
CONTAINS�OTHER�INFORMATION�ABOUT�
YOUR�SYSTEM� INCLUDING�THE�SCREEN�
COLOURS
�WHICH�PRINTER�SHOULD�BE�
USED� 	ALTHOUGH�YOUiLL� STILL� NEED�TO�
COPY�ACROSS�A�COUPLE�OF�EXTRA�FILES�TO�
ACCESS�THE� PRINTER
�AND�A�WHOLE� LOT�
MORE�BESIDES�
F
� *iD� NEED�THE� NEXT�SIX�PAGES�TO�
ADEQUATELY�EXPLAIN� HOW�TO�USE�ALL� THE�
COMMANDS�THAT�YOU�MENTIONED��
)OWEVER
�THESE�COMMANDS�ARE�
EXPLAINED� IN�GREAT�DEPTH�WITHIN�THE�
BOOKS� RECOMMENDED� IN� ANSWER�A
�
G
� *CON9�HAS�TWO�TOOL�TYPES�� �%&-":�
AND�8*/%08��"DDING�DELAY�TO� *CON9�
ALLOWS�YOU�TO� KEEP�THE�WINDOW�OPEN�
AFTER�A�SCRIPT�HAS�BEEN�EXECUTED�AND�
IS�ENTERED� IN�THE�FORMAT�%&-":�NNNN�
	NNNN� IS�A�NUMBER�EXPRESSED� IN�
L�� � TH S �OF�A�SECOND
��5HE�WINDOW�
TOOLTYPE�ALLOWS�YOU�TO�SPECIFY�THE�
SIZE�OF�THE� *CON9�WINDOW��5HE�FORMAT�
IS� h8*/%08�$0/��)ORIZONTAL�1OS�OF�
RIGHT�EDGE���7ERTICAL� 1OS���8IDTH��
��)EIGHT���8INDOW�5ITLE��
H
�"3EXX�IS�AN� INTERPROCESS�
COMMUNICATIONS� LANGUAGE�ENABLING�
YOU�TO�WRITE�SCRIPTS�THAT�CONTROL�OTHER�
APPLICATIONS��"3EXX�IS�VIRTUALLY�A�
PROGRAMMING�LANGUAGE� IN� ITS�OWN�
RIGHT
� SO� IT�WOULD�BE�ALMOST�
IMPOSSIBLE�TO�COVER�IT�IN� ANY�GREAT�
DETAIL�WITHIN�THESE�PAGES��4TAY�TUNED�
THOUGH�FOR�FEATURES�ON�"3EXX�IN�
FUTURE� ISSUES�OF�"MIGA�4HOPPER��
I
�/O1AL3ESET�IS�A�1%�PROGRAM�WHICH�
RESETS�A�1"-�"MIGA� IF�IT�ACCIDENTALLY�
BOOTS�UP� IN�/54$�MODE�
J
� *F�YOU�RE� RUNNING�THEM�FROM�THE�$-*
�
AIL�YOU� HAVE�TO�DO� IS�TO�ADD�THE�
COMMAND� h1ATH�3".��"DDi�TO�YOUR�
STARTUP�SEQUENCE�AND�THEY�WILL� BE�
USED� INSTEAD�OF�THEIR�DISK�BASED�
EQUIVALENTS�� *TiS�NOT�POSSIBLE�TO�
REDIRECT�"MIGA%04�TO�THE�3".�DISK�
WHEN�YOU�TRY�TO� LOAD�THEM�FROM�THE�
8ORKBENCH�PULL�DOWN�MENUS�THOUGH
�
K
�5HEREiS�A�SIMPLE�ANSWER�TO�THAT�
QUESTION�� �VOLUMES�DON�T�HAVE�TOOL�
TYPES��+)
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"4$**�� �"MERICAN�4TANDARD�$ODE�FOR�*NFORMATION� *NTERCHANGE�� *T� IS�THE�DATA�

STORAGE�METHOD�COMMONLY�USED�WHEN�WE�TYPE�TEXT�FILES�AND�ENABLES�
DATA�TO�BE�EXCHANGED�BETWEEN�DIFFERENT�PROGRAMS�AND�EVEN�DIFFERENT�
COMPUTERS�

#ASIC�� �#EGINNERS��"LL�PURPOSE�4YMBOLIC� *NSTRUCTION�$ODE� IS� A�HIGH�LEVEL�
PROGRAMMING�LANGUAGE
�MUCH�FAVOURED�BY�MICRO�COMPUTER�USERS�� *T�
COMBINES�A�FAIR�AMOUNT�OF�POWER�WITH�EASE�OF�USE�

*� .ODEM�� �DEVICE�WHICH�CONVERTS�COMPUTER�SIGNALS� INTO�A�SUITABLE�FORMAT�FOR�
TRANSMISSION�ALONG�A�PHONE�LINE�� -IKEWISE
� IT�WILL�CONVERT� INCOMING�
SIGNALS�BACK� INTO�A�FORM�THE�COMPUTER�CAN� RECOGNISE�

\� 1"-�� �ONE�OF�THE�MAIN�57�COLOUR�CODING�SYSTEM�	WITH�THE�EXCEPTION�OF�
'RANCEiS�4&$".�SYSTEM

�WHICH� IS� IN�USE�AROUND�THE�WORLD�AND�WAS�
DEVELOPED� IN� #RITAIN��1"-�REFERS�TO�1HASE�"LTERATION�-INE�

�� 4TARTUP�SEQUENCE�� �A�PROGRAM�WHICH� IS�EXECUTED�EVERY�TIME�THE�"MIGA� IS�
SWITCHED�ON�AND�AFTER�EVERY�RESET�� *T�SETS�UP�THE�SYSTEM�SO�THAT�IT�IS�
USABLE�FROM�8ORKBENCH
� AND�MAY�BE�CUSTOMISED�BY�THOSE�WHO�HAVE�
UNUSUAL� HARD�OR�SOFTWARE�REQUIREMENTS�

CONTINUED�FROM�PAGE���

$*5*;&/�����%3*7&3
*�HAVE�A�$ITIZEN�����
COLOUR�PRINTER�AND�
WHILE�*�AM�PLEASED�
WITH� ITS�OWN�FONTS�*�

AM�DISAPPOINTED�THAT� *�HAVE�SO�FAR�
BEEN�UNABLE�TO�PRINT�FROM�EITHER�%6? �
%2 =�OR��6=FI6�% 2 :? E� � � �WITHOUT�
GETTING�A� LARGE�NUMBER�OF�ERRORS�

*N�BOTH�CASES� *�AM�USING�&PSON�
PRINTER�DRIVERS
� BUT�THEY�DONiT �SEEM�
TO�WORK��$OULD�YOU�PLEASE�ADVISE�
ME�AS�TO�WHICH�DRIVER�*�SHOULD�USE
�
WHERE�*�CAN�GET�IT
�AND�TELL�ME�WHAT�
THE�DIP�SWITCH�SETTINGS�SHOULD�BE 

(RAEME�,NEESHAW�
%ARLINGTON�
$O�%URHAM

8HEN�USED�AS�A�MONOCHROME�
PRINTER
� THE�$ITIZEN�����EMULATES�THE�
&PSON�-2�����AND�-2����
� AND�SO�
WILL�WORK�WITH�THE�&PSON2�PRINTER�
DRIVER�ON�THE�&XTRAS�DISK� IN�
DEVS�PRINTERS�

#UT�THE� -2�����AND� -2�����ARE�
BOTH�MONOCHROME� PRINTERS
� SO�WHEN�
YOU�BUY�THE�$ITIZEN����iS�COLOUR�
OPTION� 	AS�YOU�HAVE
� IT�HAS�TO�
EMULATE�SOMETHING�ELSE� IN�ORDER�TO�
PRINT�COLOURS��5HANKS�TO�A�VERY�
HELPFUL�YOUNG�LADY�CALLED�5RISH�AT�
$ITIZEN� *�CAN�TELL�YOU�THAT�FOR�COLOUR�
PRINTING�THE�$ITIZEN�����EMULATES�AN�
&PSON�-2������

&PSON2�WON�T�WORK�TOO�WELL� HERE�
BECAUSE�THIS�DRIVER�WAS�WRITTEN�
BEFORE�THE�-2������WAS� INVENTED�� *�
CANiT �GIVE�YOU�A�DEFINITE�ANSWER
� BUT�
THERE�ARE�TWO�DRIVERS�WHICH�SHOULD�
WORK�WITH� ANY�PRINTER�THAT�EMULATES�
AN� -2������� �&PSON21*US�AND�
4TAR��1LUS
� AVAILABLE�ON�+AMDISKS�
FROM�+".�ON�������������

5RISH�TELLS�ME�THAT�THE�$ITIZEN�
����S�&PSON�EMULATION� IS� ����PER�
CENT�COMPATIBLE
� SO�PERHAPS�THE

%,1��+!� &�
�,1%"/"!

' *�HAVE�A��.B�
"�����AND�*�D� LIKE�
TO �KNOW�IS�THERE�
ANYTHING�*�CAN�DO

8EAR�EAR�MUFFS�PERHAPS �"LT�THAT
MEMORY�WILL�DISSIPATE�A�LOT�OF�
HEAT�AND�IF�SOMETHING�DOESN�T�
COOL� IT�DOWN
�IT�WILL�START�TO�GO�
WRONG��*� HAVE�HEARD�O F�SOME�
PEOPLE�REMOVING�THE�SAFETY�GRID�	IT�
ADDS�TO�THE�NOISE
�BUT�*�DON�T�
RECOMMEND�THAT��"CTUALLY
�YOUiLL�
GET�USED�TO�IT�AFTER�A�WHILE��
"LTERNATIVELY
�TRY�PLAYING�SOME�
LOUD�MUSIC�� �(UNS�AND�3OSES�
SHOULD�DO����.4

&PSON21*US�DRIVER�IS�THE�ONE�TO�TRY�
FIRST�� 'OR�THE�DIP�SWITCH� SETTING�YOU�
WILL� NEED�TO�CONSULT�YOUR�MANUAL���+

-*45*/(�#"4*$
8ILL�YOU�PLEASE�
ADVISE�ME�HOW�TO�GET�
AN�"MIGA�#ASIC�
PROGRAM�TO�OUTPUT�TO�

A�PRINTER��"LSO�HOW�CAN�*�GET�A�PRINTc
OUT�OF�THE�PROGRAM� LISTING�SO�THAT�*�
CAN�SEE�THE�WHOLE�PROGRAM�WHEN�*�
DEBUG�IT�� *�HAVE� :?5+@C5D�� 	
 ��
(6IE�%=FD�AND� (6IE��?8:?6�BUT�THE�
#ASIC�PROGRAM�FORMAT�WILL�NOT�PRINT�
OUT�

3ON�#OXER�
'LEET�
)ANTS

5HE�COMMANDS�WHICH� *�THINK�YOU�ARE�
INTERESTED� IN�ARE�THE� LINE�PRINTER�
EQUIVALENTS�CORRESPONDING�TO�#ASICiS�
13*/5�AND�-*45�STATEMENTS��5HEY�ARE�
CALLED�-13*/5�AND�-645�AND�ARE�
DOCUMENTED
� ALONG�WITH�THE�-13*/5�
64*/(�COMMAND� 	WHICH� LIKE�13*/5�
64*/(�HAS�A�MORE�USER�CONTROLLABLE�
OUTPUT�FORMAT
� IN�THE�"MIGA�#ASIC�
3EFERENCE�MANUAL�� -645�CAN�BE�
USED�FROM�THE�#ASIC�COMMAND�
WINDOW�� 6SED�ALONE�THE�WHOLE�
PROGRAM�WILL� BE�PRINTED�BUT�FOR�
PRINTING�SELECTED�PORTIONS�OF�A�
PROGRAM�YOU�MAY�INCLUDE� LINE�
NUMBERS�'OR�EXAMPLE
�THE�STATEMENT�
-645������ �����WILL� PRINT�JUST�
PROGRAM� LINES�����TO����� INCLUSIVE�

"MIGA�#ASIC�NORMALLY�SAVES� ITS�
PROGRAMS�USING�A�TOKENISED�FORM�
WHICH�USES� LESS�SPACE�AND� IS�QUICKER�
TO� LOAD�AND�SAVE��5HIS� IS�WHY�YOUR�
WORD�PROCESSOR�PROGRAM�CANNOT�
MAKE�SENSE�OF�THE� PROGRAM�FILES�� *F�
YOU�WANT�TO�BE�ABLE�TO� READ� SUCH�
PROGRAMS� INTO�THE�WORD� PROCESSOR�IT�
IS�NECESSARY�TO�SAVE�THEM� IN�WHAT�IS�
CALLED�"4$**� FORMAT�	IE�AS�AN�
UNTOKENISED�STRAIGHT�"4$**� CHARACTER�
FILE
��5HIS�CANNOT�BE�DONE�FROM�THE

"MIGA�#ASIC�MENU�BUT�ITiS�EASY�
ENOUGH� TO�DO�FROM�THE�COMMAND�
WINDOW�USING�THE�4"7&�COMMAND��
+UST�SPECIFY�THE�DEVICE�FILEPATH��
FILENAME�YOU�WISH�TO�SAVE�THE�
PROGRAM�UNDER�	IN�DOUBLE�QUOTES
�BUT�
FOLLOW�IT�WITH� A�COMMA�AND�THE� LETTER�
"�LIKE�THIS�

4"7&��CEK�HSSXOQNFQ@Q@�
"

:OU�LL� THEN�BE�ABLE�TO� READ�THE�
PROGRAM� INTO�YOUR�WORD�PROCESSOR�
WITHOUT�ENCOUNTERING�ANY�PROBLEMS��
%�$

"�506$)�0'�&-"/
.Y�FRIEND�AND�*� BOTH�
HAVE�"MIGA������
COMPUTERS�AND� LIVE�
ABOUT�THREE�MILES�

APART��8E�BOTH�HAVE�MODEMS��)OW�
CAN�WE�COMMUNICATE�WITH�EACH�
OTHER 

5HE�MANUAL�FOR��=2?�%6C7@C> 6C
� 	
 � �IS�A�BIT�HAZY�ABOUT�MAKING�AN�
AUTO�PLAYING�DISK�� *T�MENTIONS�
CHANGING�THE�4TARTUP�4EQUENCE�
$AN�YOU�HELP�ME�IN�THIS�RESPECT 

/ORMAN�8ARING�
#ANBURY�

0XON

:OUR�$OMMS�QUESTION� IS�SIMPLE�
ENOUGH�TO�ANSWER�� &XCUSE�ME� IF�*�M�
STATING�THE�OBVIOUS
� BUT�GET�
YOURSELVES�SOME�COMMUNICATIONS�
SOFTWARE
� SUCH�AS�THE�EXCELLENT�
/$OMM������	WHICH� IS�SHAREWARE

�
INSTALL� A�COPY�ON�EACH� OF�YOUR�
"MIGAS
�CONNECT�YOUR�MODEMS�TO�
YOUR�COMPUTERS� AND�TELEPHONE� LINES�
AND�THEN�ARRANGE�BETWEEN�THE�TWO�OF�
YOU�WHICH� PROTOCOL�YOU�ARE�GOING�TO�
USE��5HIS�DEPENDS� LARGELY�UPON�THE�
SPEED�AND�TYPE�OF�YOUR�MODEMS�� 'OR�
INSTANCE
�YOUiLL� PROBABLY�WANT�TO�
COMMUNICATE�AT�THE�HIGHEST�SPEED�
COMMON�TO�BOTH�YOUR�MODEMS
� SUCH�
AS�����
� �����ETC�AND�WOULD�ALSO

GENERALLY�HAVE�SETTINGS�OF��/'��
WHICH�CORRESPOND�WITH�%ATA�-ENGTH�
	�

� 1ARITY�	/ONE

� %UPLEX�	'ULL
�AND�
4TOP�#ITS� 	�
�� *TiS�OBVIOUSLY�A� LITTLE�
MORE�COMPLICATED�THAN�THIS
� AND�YOU�
CAN� RUN� INTO� LOTS�OF�PROBLEMS
� BUT�
YOU�LL�GET�THERE�� #Y�THE�WAY
� IF�YOU�
BECOME� REGULAR�$OMMS�FREAKS
� *iD�
RECOMMEND�YOU�SUBSCRIBE�TO�.ERCURY�
AND�SAVE�A�FEW�BOB��8ATCH�OUT�FOR�
HANDY�TIPS� IN�THE�$OMMS�COLUMN� IN�
"MIGA�4HOPPER�TOO�

*� HAVE�A�SOLUTION�FOR�YOUR�&LAN�
1ERFORMER�PROBLEM
�THOUGH� *�VE�
BASED� IT�ON�USING�&LAN�1ERFORMER��
�
RATHER�THAN�THE�VERSION�YOU�HAVE��
5HERE�SHOULDN�T�BE�ANY�PROBLEMS�
THOUGH�� )ERE�S�HOW�*� DID� IT�

4TEP�0NE�� COPY�YOUR�&LAN�
1ERFORMER�DISK
� AND�THEN� REMOVE�
EVERYTHING�EXCEPT�1LAYER
�1LAYER�INFO
�
AND�THE�4
�$
� -�AND�%&74�DIRECTORIES�
AND�THEIR�CONTENTS��:OU�CAN�ALSO�
REMOVE�ALL�THE�,EYMAPS�FROM�
%EVS�,EYMAPS�	BUT� LEAVE�USA0

�AND�
THE�PRINTER�DRIVERS�CAN�GO�TOO�

4TEP�5WO��COPY�AS�MANY�OF�YOUR�
PRESENTATION� IMAGES�AS�WILL�FIT�ONTO�
THIS�NEW�DISK�

4TEP�5HREE�� RUN�&LAN�1ERFORMER�
AND�USE�THE�NEW�DISK�TO� PROVIDE�THE�
IMAGES�FOR�YOUR�PRESENTATION��4ET�UP�
YOUR�SEQUENCE� IN�THE�USUAL�WAY
�THEN�
SAVE�THE�ENVIRONMENT�	&/7
�TO�THE�
NEW�DISK�� *�CALLED�MY�TEST�FILE�5&45�
	BECAUSE� *�WAS�BEING�REALLY�ORIGINAL�
�

4TEP�'OUR��USING�A�TEXT�EDITOR�
SUCH�AS�&D
�5X&D
�.&."$4�OR�
WHATEVER�YOU� PREFER
� LOAD�THE�STARTUP��
SEQUENCE�FILE�FROM�THE�4��DIRECTORY�OF�
THE�NEW�DISK�AND�ADD�

1K@XDQ�5&45

ABOVE�THE� LINE�WHICH�SAYS� j -OAD8B���
4AVE�THE�MODIFIED�FILE�

4TEP�'IVE��DOUBLE�CLICK�ON�THE�
DISK�*CON�OF�YOUR�NEW�DISK
� CLICK�ONCE�
ON�THE�&/7�ICON�	WHICH�SHOULD�SAY�
5&45�UNDER�IT
�AND�THE�SELECT� *NFO�
FROM�THE�8ORKBENCH�MENU� LIST��"�
WINDOW�WILL� APPEAR�ON�THE�SCREEN��
&NSURE�THAT�THE�TEXT�

�1K@XDQ

APPEARS� IN�THE�%EFAULT�5OOL� LINE�� *F�
NOT
� EDIT�IT�TO�BE�CORRECT��:OU�NEED�TO�
DO�THIS�TO�SET�THE�PATH�FOR�THE�5OOL�
	IN�THIS�CASE�THE�1LAYER�PROGRAM
�
WHICH�THE�&/7�	PERFORMANCE
�FILE�
RUNS�FROM�

4TEP�4IX��YOU� SHOULD� NOW�HAVE�A�
DISK�WHICH�WILL� BOOT�AND�THEN�
AUTOMATICALLY�PLAY�BACK�YOUR�
CREATION�� /OTE�THAT�THE� INITIAL� LOADING�
OF�PICTURES�WILL�TAKE�A� LITTLE�WHILE
� AND�
THEN�THE�DISPLAY�WILL� SPEED�UP�AS� IT�
PULLS�BACK� IMAGES�FROM�3".�� THE�
NEXT�TIME�ROUND�

*T�OCCURS�TO�ME�THAT� IF�YOU�WISH�
TO�DO�MULTIPLE�DISK�PRESENTATIONS�YOU�
SHOULD�BE�ABLE�TO�MODIFY�THE�ABOVE�
BY�HAVING�EXTRA�DISKS�WITH� IMAGES�ON�
THEM�WHICH�THE�BOOT�DISK�WILL�CALL�FOR

".*("�4)011&3�m �*446&� ���m �+6/&� ����
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6NFORTUNATELY�MY�COMPUTER�RECENTLY�
DEVELOPED�A�FAULT�	 IT�REFUSED�TO�
DUPLICATE�DISKS
�AND�SO� *�THEREFORE�
SENT�THE�MACHINE�OFF�TO�BE�REPAIRED��
8HEN� IT�RETURNED�HOWEVER
�BOTH�THE�
%6?�%2 =�BACKUPS�AND�EVEN�THE�
MASTER�DISKS�REFUSED�TO�LOAD�DUE�TO�
READ�WRITE�ERRORS��$AN�YOU�TELL�
WHATiS�HAPPENING �)AVE�*� LOST�%6? �
%2 =�FOR�GOOD 

.+$OOTE�
)AWKERS�-ANE�

8ELLS

5HERE�ARE�TWO� POSSIBLE� REASONS�WHY�
THIS�MIGHT�BE�HAPPENING�

:OU�STATE�THAT�YOUR�"MIGA� IS�
UNABLE�TO� READ�THE�BACKUPS�OF�1EN�
1AL
� BUT�ARE�YOU�ENCOUNTERING�SIMILAR�
PROBLEMS�WITH�OTHER�DISKS � *F�YOU�
ARENiT
�THEN� *�THINK�YOU�MAY�HAVE�A�
VIRUS�PROBLEM�WHICH�COULD�ALSO�
ACCOUNT�FOR�THE�PROBLEMS�THAT�YOU�
WERE�HAVING�WHEN�YOU�TRIED�TO�
DUPLICATE�A�DISK��5HE�VIRUS�WHICH� *�
THINK�YOUR�DISKS�MIGHT�HAVE�
CONTRACTED� IS�CALLED�THE� h-AMER�
&XTERMINATOR��� *T�S�A�PRETTY�WEAK�VIRUS�
WHICH�CAN�BE�KILLED�USING�ANY�GOOD�
VIRUS�KILLER�SO� *�WOULD�ADVISE�YOU�TO�
RUN�ALL�YOUR�DISKS�THROUGH�SUCH�A�
PROGRAM�BEFORE�GOING�ANY�FURTHER�

*F�THE�VIRUS�KILLER�FAILS�TO�FIND�A�
VIRUS�ON�ANY�OF�YOUR�DISKS
�THEN�YOU�
COULD� HAVE�A�PROBLEM�WITH�THE�
ALIGNMENT�OF�THE�HEADS�WITHIN�YOUR�
"MIGAiS�DISK�DRIVE�WHICH�WAS�
PROBABLY�CAUSED�WHEN�THE�MACHINE�
WAS�SENT�BACK�TO�YOUR�FROM�THE� REPAIR�
COMPANY�

*F�THERE� IS�A�FAULT�WITH�THE�HARD�
DISK�S�HEADS
� *iD�ADVISE�YOU�TO�
CONTACT�THE�COMPANY�AND�EXPLAIN��
5ECHNICALLY�IT� IS� ITS� RESPONSIBILITY�TO�
SORT�THE� PROBLEM�OUT����

%0�.&�"�'"7063�
*� HAVE�A�)EWLETT��
1ACKARD�-ASER+ET�%*1�
PRINTER�AND�A�%ESK+ET�
����$OLOUR�� *F�HAVE�

SPECIFIC�DRIVERS�FOR�EITHER�*�WOULD�BE�
GRATEFUL�FOR�A�COPY�� *�ENCLOSE�A�
BLANK�DISK�AND�A�STAMPED�
ADDRESSED�ENVELOPE�

/ICK�5EASDALE�
$OOKHAM�%EAN�

#ERKSHIRE

1LEASE��&VERYONE��8ATCH�MY�LIPS�� %O�
NOT�SEND�ME
� NOR�ANYONE�ELSE� AT�
"MIGA�4HOPPER
� BLANK�DISKS
�
STAMPED�ADDRESSED�ENVELOPES
�
MONEY
�CHEQUES
� POSTAL� ORDERS
�GIFTS�
OR�OFFERS�OF�MARRIAGE� IN� RETURN�FOR�AN�
"MIGA�PRINTER�DRIVER�� /OT�ONLY�DO�WE�
NOT�HAVE�THE�TIME�TO�PROVIDE�THIS�
SERVICE
� BUT�WE�DONiT�EVEN�HAVE�THE�
TIME�TO�SORT�OUT�AND� RETURN�YOUR�DISKS�
OR�MONEY�OR�WHATEVER�

3IGHT
� /ICK��+".� 	�����������
�
HAS�A� hBETTER�THAN�NOTHING�� %ESK+ET�
����$OLOUR�DRIVER�ON� ITS�+AMDISK����
/OTHING�FOR�THE�-ASER+ET�/*1�THOUGH��
�+

"-5&3/"5*7&�4".1-&3
*S� IT�POSSIBLE�TO�GET�A�
SOUND�SAMPLER�THAT�
DOES�NOT�PLUG�INTO�THE�
"MIGAiS�PARALLEL�

PORT�OR�A�DEVICE�WHICH�WILL�ALLOW�ME�
TO�PLUG�A�PRINTER�AND�A�SAMPLER�INTO�
THE�PARALLEL� PORT�AT�ONCE �*�HAVENiT�
ACTUALLY�BOUGHT�A�SAMPLER�YET�SO� *iD�
APPRECIATE�IT� IF�YOU�COULD�ALSO�
RECOMMEND�A�GOOD�SAMPLER�WHICH�
WILL�WORK�WITH�"�� �AND�"MOS

$OLIN�.ACKAY�
&DINBURGH

'�/$,+� �201&+$� X� '�/$,+� �201&+$

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

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

4AMPLE�� �A�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
�OF�THE�SOUND�

4AMPLER�� �A�DEVICE�WHICH�CONVERTS�SOUNDS� INTO�DIGITISED�SAMPLES�

4$4*�� �4MALL�$OMPUTER�4YSTEMS� *NTERFACE� IS�THE�MOST�POPULAR�STANDARD�USED�
FOR�CONNECTING�HARD�DRIVES
�$%�30.�DRIVES�AND�TAPE�BACK�UP�UNITS�TO�
COMPUTERS��.ORE�COMMON�ON�THE�1$� IS�THE� *%&�STANDARD
�WHICH� IS�ALSO�
USED� IN�THE�HARD�DRIVES�FOR�THE�NEW�"����

4HELL�� �A�METHOD�OF�COMMUNICATING�WITH�THE�"MIGAiS�OPERATING�SYSTEM�VIA�
THE�KEYBOARD�RATHER�THAN�THE�MORE�USUAL�MOUSE�AND�WINDOWS�METHOD�OF�
8ORKBENCH��5HE�4HELL� IS�THE� INTERFACE�WHICH� hSURROUNDSi� THE�,ERNEL
�THE�
CENTRAL� PART�OF�THE�OPERATING�SYSTEM��5HE�TERMINOLOGY�COMES�FROM�6NIX�

5HE�64�COMPANY�.IMETICS� USED�TO�
MAKE�A�SAMPLER�THAT�CONNECTED�TO�
THE�"MIGA�VIA�THE�JOYSTICK�PORT
� BUT�
*iM�NOT�SURE�WHETHER�THIS� IS�STILL� IN�
PRODUCTION��"BOUT�THE�ONLY�OTHER�
SAMPLER�AVAILABLE�THAT�DOESN�T�
CONNECT�TO�THE�PARALLEL� PORT�IS�THE�1RO�
4AMPLER�4TUDIO�� �FROM�%ATEL�
&LECTRONICS�� *T�COSTS�_���AND�
CONNECTS�TO�THE�"MIGA�VIA�THE�BUS�
CONNECTOR�ON�THE� LEFT�HAND�EDGE�OF�
THE�"����� *�MUST�ADMIT�THAT� *�WASNiT�
TOO� IMPRESSED�BY�IT
� SO�YOUiD�
PROBABLY�BE�BETTER�OFF�BUYING�A�
PARALLEL� PORT�SHARER�LIKE�THOSE�
MARKETED�BY�.APLIN� &LECTRONICS�

4AMPLER�WISE
�YOU�WON�T�GO�FAR�
WRONG�WITH�EITHER�/EW�%IMENSIONS��
5ECHNO4OUND�5URBO�OR�.ICRO%EALiS�
NEW�4TEREO�.ASTER�	REVIEWED� IN�
ISSUE� ���OF�"MIGA�4HOPPER
�� #OTH�
ARE�SUB�_��
� SO�THEY�WONiT �BREAK�THE�
BANK�EITHER�� ��

"�#3"$&�0'�4$"354
*� HAVE�AN�"MIGA�
�����AND� *� RECENTLY�
BOUGHT�A�'ERGUSON�
��1��FASTEXT�57��

MONITOR�� *�AM�USING�AN�"MIGA�TO�
4ONY�4$"35�CABLE�BUT�*� HAVE�A�
PROBLEM� IN�THAT�THE�COMPUTER�SIGNAL�
OVERRIDES�THE�57�CHANNELS�SO�THAT�*�
CANNOT�SWITCH�BETWEEN�CHANNELS�
UNLESS�*�SWITCH�OFF�THE�COMPUTER�� *T�
WOULD�APPEAR�THAT�THERE�IS�A�FAULT�IN�
THE� LEAD�OR�THE�57�SOCKET�

$AN�YOU�RECOMMEND�A� LEAD�
WHICH�WOULD� RECTIFY�THIS�PROBLEM
�OR�
A�COMPANY�WHO�COULD�MAKE�ONE�UP�
FOR�ME � *�CAN� LIVE�WITH�THE�SETUP�IF�*�
HAVE�TO
� BUT�IT�WOULD�BE�NICE�TO�BE�
ABLE�TO�CHECK�THE�57�NOW�AND�AGAIN�
WITHOUT�HAVING�TO�SHUT�DOWN�THE�
"MIGA�

&(�#ERNEY�
1ETERBOROUGH
�$AMBS

*�HAVE�A�(OLD�4TAR�$*5������57�
WHICH�HAS�A�4$"35�CONNECTOR�AND� I�
WOULD� LIKE�TO�USE� IT�WITH�MY�"MIGA�
���
� BUT� *�CANiT �FIND�A� LEAD�THAT�WILL�
DO�THIS�� *iVE�TRIED�BOTH�4ONY�AND�
1HILIPS�� LEADS�AND
� AFTER�SHOWING�THE�
4$"35�CONNECTIONS�FROM�THE�
MANUAL�TO�THE�BLOKE�AT�THE�
COMPUTER�SHOP
� *�WAS�GIVEN�A� LEAD�
THAT�WENT�FROM�THE�4$"35�TO�THE�
MODULATOR�VIDEO�OUT�� �WHICH�GAVE�
POOR�RESULTS�� *S�THERE�A� LEAD�FOR�(OLD�
4TAR�57S � *�W ILL�MAKE�MY�OWN� LEAD� IF�
*�HAVE�TO��$AN�YOU�HELP 

5IM�)OLLINS�
(ROBY
�-EICESTER

5HIS�4$"35�PROBLEM�COMES�UP�
MONTH� AFTER�MONTH�� *T�SEEMS�THAT� IT�
REALLY� IS� A�NON�STANDARD�STANDARD�� 4O�
EACH�TIME� *�CALL�5RILOGIC�AND�ASK� IF�THE�
COMPANY�DOES�THIS�CABLE
�OR�THAT�
CABLE
� *� AM� INVARIABLY�TOLD�THAT�IT�
DOES��/OW
� *� AM�OBVIOUSLY�UNABLE�TO�
PERSONALLY�VOUCH�FOR�THIS
� BUT�UNLESS�
*� HEAR�FROM�ANYONE�TO�THE�CONTRARY
� *�
WILL�CONTINUE�TO�ADVISE�YOU�TO�CONTACT

5RILOGIC�ON�d��������������"NOTHER�
COMPANY�WHICH�SPECIALISES� IN� LEADS�
OF�ALL� DESCRIPTIONS
� AND� IN�PARTICULAR�
MONITOR�LEADS
� IS�.EEDMORE�
%ISTRIBUTION�ON�d��������������
�+

%*4,�%";&
*�WANT�TO�ADD�A�HARD�
DISK�TO�MY�"MIGA�
SYSTEM
� BUT�IF�
POSSIBLE�USING�AN�

.'.�OR�*%&�1$�HARD�DISK�� *� KNOW�
THE�"MIGA�USUALLY�USES�4$4*�OR�
45����	WHATEVER�THAT�IS
�� *� HAVE�
HEARD�THAT� *$%�DOES�CONTROLLERS�FOR�
*%&�BUT� *�HAVE�NOT�BEEN�ABLE�TO�FIND�
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STREAMERS
� PRINTERS�� �YOU�NAME� IT�

4PEEDWISE
� 4$4*� COMES�OUT�
ABOUT�����SLOWER�THAN� *%&�� �BUT�A�
LOT�DEPENDS�ON�THE�CONTROLLER�CARD�

5HE�BEST�*%&�CONTROLLER�CARD� *�
HAVE�SEEN� IS�THE�3OC)ARD�ALTHOUGH� IT�
ONLY�SUPPORTS� �k� HIGH�DRIVES�OF�
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USE�THE�(FC3@%C:?E�%C@76DD:@?2=�
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� L � � OUTLINE�FONTS�SUPPLIED

WITH�8ORKBENCH���TO�
WORK�ON��%2:? E� ���	� *K @

HAVE�FOLLOWED�THE� INSTRUCTION� IN�THE�
MANUAL� BUT� *�GET�AN�ERROR�� j$ANNOT�
OPEN�DISKFONT�LIBRARY�7��k

"LSO
�CAN� *�GET�A� LEAD�TO�
CONNECT�MY�$OMMODORE������
MONITOR�TO�MY�"MIGA�AS� IT�HAS�3(#�
ANALOGUE�AND�DIGITAL�PINS��5RILOGIC�
CLAIMED� IT�COULD�NOT�AND�SAID� IT�
WOULD�COST�_���TO�PUT�A�4$"35�
	1ERITEL
� CONNECTOR�ON� IT�

1ETER�)ERMAN�
$OUNTY�%URHAM

"S�YOU�HAVE�PROBABLY�GATHERED�
%1AINT�***�	AND�%1AINT�*7�COME�TO�
THAT
�DOES�NOT�HANDLE�OUTLINE�FONTS
�
BUT�IT�CAN�COPE�WITH� BITMAPPED�FONTS�
CREATED�BY�'OUNTAIN�� 'OUNTAIN�
REQUIRES�8ORKBENCH�� iS�VERSION�OF�
THE�DISKFONT�LIBRARY�	STORED� IN� -*#4�
��
5HE�SOLUTION� IS�TO�BOOT�8ORKBENCH��
�
START�'OUNTAIN
�CREATE�BITMAPS� IN�THE�
SIZES�YOU� REQUIRE�AND�STORE�THEM�ON�
THE�%1AINT�DISK�

"�COUPLE�OF�FURTHER�POINTS�ARE�
WORTH� NOTING�HERE�� 'OUNTAIN�IS�VERY�
SLOW�AND� REQUIRES� A� LOT�OF�MEMORY�� �
THE�EXACT�AMOUNT�DEPENDS�ON�THE�
SIZE�AND�COMPLEXITY�OF�THE�BITMAP� IT�S�
TRYING�TO�CREATE�� "LSO
�MANY�OLDER�
PROGRAMS�WILL� NOT�BE�ABLE�TO�
RECOGNISE� LARGER�FONT�SIZES�� �SOME�
ARE� LIMITED�TO�JUST����POINT��5HIS�
SHOULD� NOT�AFFECT�%1AINT�� )OWEVER�
YOU� SHOULD�BOOT�8ORKBENCH���AND�
START�%1AINT�FROM�THAT�DISK�TO� BE�ON�
THE�SAFE�SIDE��"LTERNATIVELY
�YOU�CAN�
COPY��DISKFONT�LIBRARYk� FROM�THE�-*#4�
DRAWER�OF�YOUR�8ORKBENCH�DISK�ON�TO�
YOUR�%1AINT�DISK�S� -*#4�DRAWER�

"S� REGARDS�YOUR������MONITOR
�
5RILOGIC� IS�MORE�OR� LESS�CORRECT�IN�
STATING�THAT�IT� IS� NOT�DIRECTLY�
COMPATIBLE�WITH�THE�"MIGA�� 'URTHER�TO�
THIS� *� HOPE�TO�BE� RUNNING�DETAILS�ON�
THE�MODIFICATIONS� IN�THE�NEAR�FUTURE�
*F�YOU�CAN�T�WAIT�THAT� LONG
� CONTACT�
.EEDMORE�%ISTRIBUTION�ON�d����c
��������
�WHO�CAN�SUPPLY�THE�
INFORMATION� AND�CABLING�YOU�WILL� NEED�
AS�WELL� AS� A�MULTITUDE�OF�OTHERS�� �SO�
MAKE�A� NOTE�OF�THAT�NUMBER��"'

'"45�03�4-08 
A
� 'LICKING�THROUGH�A�
NUMBER�OF�BACK�
ISSUES�OF��> :82 �
'9@AA6C�� *iVE�NOTICED�

THAT�QUITE�A�FEW�ADS�REFER�TO�
HARDWARE�AND�SOFTWARE�AS�EITHER�
hFASTi�OR�hSLOWi��5HE�ONLY�COMPARISON�
*�HAVE� IS�WITH�THE�"MSTRAD������
WHICH� *� PRESUME�IS� hSLOWi��8HAT�
DOES�THIS�MEAN 
B
� *�ALREADY�OWN�A�$ENTRONICS��11.�
LASER
� ����DPI�SERIAL�CONNECTOR�AND�
FONT�CHARACTER�CARD�' L�WHICH�
EMULATES�THE�%IABLO�����AND�THE�
&PSON�'9����8ILL�THIS�PRINTER�WORK�
WITH�THE�"MIGA 
C
�"DVERTISED�THROUGHOUT�YOUR�
MAGAZINE� IS�THE�"����1LUS�WHICH� IS�
UPGRADABLE�TO��.B�OF�$HIP�3".�
*�VE�ALSO�NOTICED�THAT�$OMMODORE�
HAS�JUST�RELEASED�THE�"�����1LUS�
BUT� *� UNDERSTAND�THE�$HIP�3".�
INSIDE�THE�"�����CANNOT�BE�TAKEN�
ANY�FURTHER�THAN�THE�STANDARD��.B��
"RE�THE�CHIPS�INSIDE�THE�"�����THE�
SAME�AS�THE�"��� �*F�NOT
�DOES�THIS�
MEAN�THAT�THE�"���� IS�MORE�
POWERFUL�THAN�THE�"���� 

"NON

A
�5HE�TERMS� hFASTi� AND� hSLOWi� REFER�
NOT�TO�THE�ADD�ONS�OR�SOFTWARE
� BUT�TO�
THE�TYPE�OF�3".� INSIDE�THE�"MIGA��
h4LOWi� 3".� USED�TO�REFER�TO�THE�
ADDITIONAL� ���,�OF�3".�WHICH�COULD�
BE�ADDED�TO�����BASED�"���S
� BUT

�� $OMMODORE�QUICKLY�DROPPED�THE�
EXPRESSION��4LOW�3".� IS�BASICALLY�
CHEAP�'AST�3".�
B
�"S�FAR�AS� *iM�AWARE
�YOUR�PRINTER�
SHOULD�WORK�FINE�WITH�THE�"MIGA��
8ORKBENCH� ����COMES�COMPLETE�WITH�
DRIVERS�FOR�BOTH�THE�&PSON9�RANGE�OF�
PRINTERS�AND�THE�%IABLO����
� SO�YOU�
SHOULDNiT �ENCOUNTER�ANY�PROBLEMS�
C
�'ROM�A�MEMORY�POINT�OF�VIEW
� THE�
"����1LUS� IS�MORE�POWERFUL�THAN�THE�
"����
� BUT� ITiS�GENERALLY�CHEAPER�
AND�EASIER�TO�EXPAND�THE�"������ /OT�
ONLY�THAT
� BUT�THERE�S�QUITE� A� LOT�OF�
HARDWARE�	���BIT�CARDS
�VIDEO�CARDS�
AND�PROCESSOR�ACCELERATORS
�WHICH� IS�
ONLY�AVAILABLE�FOR�THE�"������ *F�YOU�
DONiT �NEED�THESE�SORT�OF�ADD�ONS
�
THEN�GO�FOR�THE�"�������

1�1�1�1"/"40/*$
\�AM�USING�� �OR�

-� ATTEMPTING�TO�USE�� �A
1ANASONIC�������WITH�
MY�"MIGA�����AND�

REGULARLY�GET� RANDOM� LETTERS�AT�THE�
START�OF�THE�PAGE
� USUALLY� h111i�

*�AM�USING�THE�&PSON2�DRIVER
�
ALTHOUGH�THE�1ANASONIC�HANDBOOK�
RECOMMENDS�A�DRIVER�FOR�THE�����I
�
����
�&PSON�-2����
� OR�&PSON�-2�
SERIES�IN�THAT�ORDER�OF�PREFERENCE�

*S�THERE�TO�YOUR�KNOWLEDGE�A�
BETTER�DRIVER�FOR�THE�1ANASONIC�
����I�THAN�&PSON2 

#�)ARRINGTON�
8AIGRAVE
�)AMPSHIRE

/OTHING�FOR�THE�����I
� BUT�THE�
1ANASONIC1LUS�DRIVER�ON�+AMDISK���
	FROM�+".�ON������������
�WAS�
WRITTEN�FOR�THE� ����
� SO�THAT� LOOKS�
LIKE�YOUR�BEST�BET���+

'06/5"*/�0'�,/08-&%(&
R R � * * � *� BOUGHT�MY�"MIGA�

"����1LUS�IN
@@@@ 
� %ECEMBER�OF�LAST�YEAR

AND�*� HAVE�BEEN
STEADILY�WORKING�THROUGH�THE�
8ORKBENCH�MANUAL�WITHOUT�TOO�
MANY�PROBLEMS�� *� HAVE�HOWEVER�
ENCOUNTERED�PROBLEMS�WITH�THE�
'OUNTAIN�UTILITY�ON�THE�
"MIGA'ONTS����DISK�

'OLLOWING�THE�INSTRUCTIONS�WITHIN�
THE�MANUAL
� *� CREATED�A�FILE�FOR�THE�
USER�STARTUP�WITH�CONTAINS�THE� LINE��

"44*(/�'0/54��"LHF@'NMSR�+�
�����%&'&3

*�THEN�SAVED�THE�FILE�AND�THEN�EXIT�� ��
PLACED�THE�"MIGA'ONTS�DISK�IN�MY�
SECOND�DRIVE
�THE�8ORKBENCH�DISK�IN�
MY�INTERNAL�DRIVE�AND�THEN� REBOOTED�
MY�MACHINE��0NCE�THE�MACHINE�HAD�
BOOTED�UP
� *� INSERTED�MY�����&XTRAS�
DISK�INTO�THE�EXTERNAL�DRIVE�AND�
LOADED�UP�THE��@F?E2:? �PROGRAM��
)OWEVER
�AFTER�A�FEW�SECONDS�DISK�
ACCESS
��@F?E2:? �FAILED�TO�LOAD�AND� *�
WAS� INFORMED�THAT��@F?E2:? �HAD�
TERMINATED�BECAUSE� IT�WAS�UNABLE�
TO� LOAD� hDISKFONT�LIBRARY�VERSION���i ��
8HAT�AM�*�DOING�WRONG 

3OGER�4HIWNATH�
4YDENHAM�

-ONDON

#EFORE�WE�GO�ANY�FURTHER
� IT iS�
IMPORTANT�THAT�YOU� UNDERSTAND�HOW�
"MIGA�FONTS�ACTUALLY�WORK�� 'OR�THE�
"MIGA�TO�DISPLAY�A�FONT
� IT�NEEDS�
ACCESS�TO�TWO� SETS�OF�FILES�� �THE�
DEFINITION�FILES�FOR�THE�FONTS�
THEMSELVES�AND�A�SYSTEM�FILE�CALLED

hDISKFONT�LIBRARYi�WHICH�TELLS�THE�
"MIGA�HOW�TO�USE�THESE�FILES�
8ITHOUT�EITHER
�YOU�LL� BE�STUCK�WITH�
JUST�5OPAZ
� THE�SYSTEM�FONT�THAT�IS�
BUILT� INTO�30.�

6NFORTUNATELY
�THESE�TWO�SETS�OF�
FILES�AREN�T� LOCATED� IN�THE�SAME�
DIRECTORY�AND�THEREFORE�THE�"MIGA�
HAS�TO� LOOK�INTO�TWO�SEPARATE�
DIRECTORIES�TO�FIND�THEM�� �ONE�CALLED�
'0/54�� 	FOR�THE�FONT�FILES
�AND�
ANOTHER�CALLED�-*#4�� 	FOR�
DISKFONT�LIBRARY
��"LTHOUGH� THE�
STANDARD�8ORKBENCH� ����DISK�HAS�A�
DISKFONT� LIBRARY�IN� ITS� -*#4�
� IT� IS� NOT�
COMPATIBLE�WITH�THE�OUTLINE�FONTS�
INCLUDED�ON�THE�"MIGA'ONTS����DISK�
�THESE �REQUIRE�AN�ENHANCED�VERSION�
OF�DISKFONT�LIBRARY�WHICH� IS� IN�THE�
-*#4��DIRECTORY�OF�THE�"MIGA'ONTS�
DISK�

8HAT�YOU�MUST�DO� IS�COPY�THE�
DISKFONT�LIBRARY�FILE�FROM�YOUR�
"MIGA'ONTS�DISK�ACROSS�ON�TO�YOUR�
8ORKBENCH�DISK��:OUiLL� ALSO�HAVE�TO�
CHANGE�YOUR�USER�STARTUP�FILE�
BECAUSE�THE�VERSION�YOU�HAVE�
CREATED�WON�T�WORK��$HANGE� IT�TO�
READ� h"44*(/�'0/54��
"MIGA'ONTS����'ONTS� %&'&3i� AND�
EVERYTHING�SHOULD�NOW�WORK�FINE�� ��

#3*/(�0/�5)&�."$
*�WOULD� LIKE�TO� RUN�
"PPLE�.ACINTOSH�
PROGRAMS�ON�MY�
"MIGA������ *� HAVE�A�

���,�MEMORY�UPGRADE
�GIVING�ME�A�
TOTAL�OF��.B�

*S�THERE�AN�"PPLE�.ACINTOSH�
EMULATOR�AVAILABLE�FOR�THE�"MIGA 
%O�*� HAVE�ENOUGH�CAPACITY�TO�RUN�
"PPLE�.ACINTOSH�PROGRAMS�SUCH�AS�
%28 6" 2<6 C���

*�HAVE�BEEN�CONSIDERING�BUYING�
A�HARD�DRIVE
�CAN�YOU�TELL�ME�WHAT� IS�
THE�BEST�BUY �8ITH�A�HARD�DISK
�CAN�
*� USE�MY�"MIGA� LIKE�AN�"PPLE

=IHNCHO?>�IH�J;A?���

'�/$,+� �201&+$� X� '�/$,+��201&+$
$HIP�3".�� �THE�AREA�OF�THE�"MIGA�S�MEMORY�DIRECTLY�ACCESSIBLE�BY�THE

CUSTOM�GRAPHICS� AND�SOUND�CHIPS��0RIGINALLY�A�MAXIMUM�OF����,
� 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".�

�� m� p� ��*�������
����� m��� �
3".�� �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�OWN�ACCESSES
� 'AST�3".� IS�FASTER�

� �A�STANDARD�UNIT�OF�TYPESETTING�MEASUREMENT�EQUAL� TO� L�� � TH �OF�A�
PICA
� PRECISELY� L�� � ND �OF�AN� INCH� IN�DESKTOP�PUBLISHING�	APPROXIMATELY�IN�
CONVENTIONAL� PRINTING
��5HE�HEIGHT�OF�A�FONT�� �THE�DISTANCE�FROM�THE�TOP�OF�
THE�HIGHEST�ASCENDER�TO�THE�BOTTOM�OF�THE� LOWEST�DESCENDER�� �IS�NORMALLY�
EXPRESSED� IN�POINTS�

���BIT�GRAPHICS�� �NORMALLY
� THE�"MIGA�USES�BETWEEN�ONE�AND�FIVE�BITS�	BINARY�
DIGITS
�TO�STORE�THE�COLOUR�OF�EACH�PIXEL� 	PICTURE�ELEMENT
�OF�A�DISPLAY�
5HIS�MEANS�THAT�BETWEEN� TWO�AND����COLOURS�CAN�BE�DISPLAYED�� )ARDWARE�
ADD�ONS�ARE�NOW�BECOMING�AVAILABLE�WHICH�USE����BITS� PER�PIXEL
�GIVING�A�
POSSIBLE������MILLION�COLOURS�

@@@@@@@@@@@@@@@@@@@@@@@@@@
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.ACINTOSH
�FOR�EXAMPLE�WHEN� *�
SWITCH�ON�WILL�ALL� PROGRAMS�BE�
AVAILABLE�TO�USE 

%ARRYL�8HITE�
$RAIGAVON�
/ORN� *RON

:ES
� THERE� IS�AN�"PPLE�.ACINTOSH�
EMULATOR�FOR�THE�"MIGA�CALLED�"�.AX�
**��5HE�PACKAGE�CONSISTS�OF�A�
CARTRIDGE�THAT�PLUGS� INTO�YOUR�"MIGA�S�
EXTERNAL�DISK�DRIVE�PORT�AND�TWO�DISKS�
WHICH�CONTAIN�THE�"�.AX� **� SOFTWARE�

*N� ADDITION�TO�"�.AX� **�YOU�WILL�
NEED�A�SET�OF����,�.ACINTOSH� 30.�
CHIPS��5HIS� IS�THE�ONLY�OTHER� REQUIRED�
HARDWARE� ITEM
�BUT�TO�MAKE�YOUR�LIFE�
MUCH�EASIER�YOU�WILL�WANT�AN�EXTERNAL�
.ACINTOSH� 	OR�COMPATIBLE
�FLOPPY�
DRIVE�TO�READ�.ACINTOSH�DISKS��
4OFTWARE�WISE
�YOU�WILL� NEED�A� SET�OF�
THE�.ACINTOSH�4YSTEM�4OFTWARE
�
VERSION� ����TO��������5HE�DEVELOPERS�
OF�"�.AX
�3EADYSOFT
� SAYS�THAT�IT�HAS�
COMPLETED�A�VERSION�THAT�WORKS�WITH�
4YSTEM� ���
� AND�THIS�WILL� BE�RELEASED�
WITH�"�.AX�**�1LUS
� AN� INTERNAL� CARD�
FOR�THE�"MIGA������AND������

8HILE�"�.AX� **� IS�OPERATING�YOUR�
"MIGA� IS�FOR�ALL� INTENTS�AND� PURPOSES�
A�.ACINTOSH��5HE� LIST�OF�MAJOR�
APPLICATIONS�THAT� RUN�ON�"�.AX� **� IS�
EXTENSIVE
� AND� INCLUDES�1AGE.AKER�
�
� ��AND����"�.AX�**�WILL� USE�ALL�
AVAILABLE�MEMORY�IN�YOUR�"MIGA
� AND�
YOU�WILL� ALMOST�CERTAINLY�REQUIRE�MORE�
THAN� �.B�TO�CREATE� ANYTHING�
SUBSTANTIAL�WITHIN�1AGE.AKER�

/OT�ALL�"MIGA�HARD�DRIVES� ARE�
SUPPORTED�BY�"�.AX� **
� BUT�MOST�
POPULAR�4$4*� HARD�DRIVE�CONTROLLERS�
ARE�COMPATIBLE
� INCLUDING�THOSE�
SUPPLIED�WITH�THE�$OMMODORE�"���
�
THE�(71�4ERIES
� *$%� *%&�AND� *$%�
4$4*
�4UPRAiS�"����#YTE�4YNC

$ONTROLLER
�"MIGA�-OADS�'ASTER�	"-'
�
AND�9ETECiS�'AST5RAK��:OU�ASK�WHICH�
IS�THE� BEST�HARD�DRIVE�TO� BUY
�WHICH� IS�
AKIN�TO�ASKING�WHICH� IS�THE�BEST�CAR�
TO�BUY�� SHORT�QUESTION
� LONG�ANSWER�� *�
RECOMMEND�YOU� READ�THE�ARTICLE�ON�
HARD�DISKS� IN�"MIGA�4HOPPER�ISSUE�
��
� STARTING�ON�PAGE� ���� +8

4"4�%&'&"5&%
*�AM�USING�-ATTICE�$�
	VERSION����
��8HEN� *�
TRY�TO�COMPILE�MY�
SOURCE�CODE
WITH�THE�

*C��*�COMMAND
� *� KEEP�GETTING�A�
FUNCTION� RETURN�VALUE�MISMATCH�
WARNING�� *T�STILL�COMPILES�MY�SOURCE�
CODE�BUT�DOES�NOT�LINK� IT��8HAT�IS�
GOING�WRONG 

4IMON�)OAD�
#OGNOR�3EGIS
�8�4USSEX

:OU�VE�GOT�TWO� SEPARATE� PROBLEMS��
5HE�REASON�THAT�THE�COMPILER�IS�NOT�
LINKING�THE�CODE� IS�BECAUSE�YOU�ARE�
USING�THE�WRONG�*C�OPTION��5O�
AUTOMATICALLY�INVOKE�THE� LINKER�YOU�
NEED�TO�USE�AN� UPPERCASE� -�NOT�A�
LOWERCASE�ONE�� *F�YOU�USE�THIS�SORT�OF�
COMMAND� LINE�SCHEME�

KB��-�EHKDM@LD

YOU�WILL�FIND�THAT�ALL�WILL� BE�WELL�
5HE�WARNING�MESSAGES�THAT�ARE�

BEING�SEEN� ARE� NOTHING�TO�DO�WITH�THE�
ABOVE�SLIP��5HE�MESSAGES�ARE�TELLING�
YOU�THAT�YOU�ARE�NOT�USING�PARTICULAR�
FUNCTIONS� IN�THE�WAY�THAT�THEY�WERE�
INTENDED�TO�BE�USED��.OST�OF�THE�
TIME�THE�WARNING�OCCURS�BECAUSE�THE�
RETURN�VALUE� IS�BEING�ASSIGNED�TO�A�
VARIABLE�WITH� A�DIFFERENT�TYPE�VALUE�
BUT�WHETHER�THIS� INDICATES�A� PROGRAM�
FAULT�OR�NOT�DEPENDS�ON�WHAT�YOU�ARE�
DOING��:OU�VE�NOT�PROVIDED�ANY�CODE�
BUT� IF�YOU�ARE�QUITE�SURE�THAT�YOUR

&+1"/01"))�/�-),1
* iD� LIKE�TO �GET�A�PROGRAM�TO�PRODUCE�AN�ASTRONOMICAL�PLANET�
DATE�POSITION�LINE�GRAPH�ON�THE�SCREEN�� *iD�THEN�LIKE�TO �GO�A�
STEP�FURTHER�AND�PLOT�VARIABLE�STAR�GRAPHS�IN�A�SIMILAR�FASHION��
8OULD�A�SPREADSHEET�PROGRAM�DO�THE�JOB 

'�8HITE�
)OOLE�

$HESTER

4PREADSHEETS�LIKE�.AXI1LAN�HAVE�GOOD�GRAPH�PRESENTATION�FACILITIES�BUT�
WHETHER�IT�WOULD�BE�SUITABLE�FOR�YOUR�NEEDS�WOULD�DEPEND�ENTIRELY�ON�THE�TYPE�
OF�FORMULAE�YOU�ARE�WORKING�WITH�AND�THE�ACCURACY�NEEDED��:OU�VE�NOT�
SUPPLIED�EITHER�BUT
� ON�THE�FACE�OF�IT
���WOULD� IMAGINE�THAT�A�SPREADSHEET�LIKE�
.AXI1LAN�COULD�DO�THE�JOB�VERY�EASILY�

*F�YOU�ARE�REASONABLY�COMPETENT�WITH�#ASIC�YOU�COULD�OF�COURSE�WRITE�THE�
GRAPH�PLOTTING�PROGRAM�YOURSELF��0NE�BOOK�WHICH�DEALT� IN� SOME�DEPTH�WITH�
SUCH�TERMINAL� PLOTTING�AND�CO�ORDINATE�TRANSLATION�WAS�"DVANCED�#ASIC�
"PPLICATIONS�AND�1ROBLEMS�BY�+AMES�$OAN�� *T�WAS�PUBLISHED�BY�THE�)AYDEN�
#OOK�$OMPANY�BUT�*� AM�NOT�SURE�WHETHER�IT�IS�STILL� IN�PRINT�NOWADAYS��.OST�
ADVANCED�BASIC�BOOKS�DO�HOWEVER�PROVIDE�SOME�COVERAGE�OF�THE�SORT�OF�
GRAPH�PLOTTING�FACILITIES�THAT�YOU�WOULD�NEED�

"�THIRD�POSSIBILITY�IS�TO�TRY�SOME�OF�THE�PUBLIC�DOMAIN� LIBRARIES��"LTHOUGH���
HAVENiT �GOT�A�CURRENT�CATALOGUE���BELIEVE�THAT�"KORE�4OFTWARE�	WHICH�CAN�BE�
REACHED�ON�b ������������
�OFFERS�A�NUMBER�OF�DISKS�WITH�GRAPH�PLOTTING�AND�
ASTRONOMY�ORIENTATED�PROGRAMS�ON�THEM
�1"0

CODE� IS�0,�THEN�THE�WARNINGS�CAN�BE�
ELIMINATED�BY�CASTING�THE�FUNCTION�
RETURN�VALUE�TO�THE�SAME�TYPE�AS�THE�
VARIABLE�BEING�ASSIGNED��1"0

830/(�%3"8&3
*�AM� RELATIVELY�NEW�TO�
COMPUTING�SO�WHEN� *�
GOT�MY�"MIGA�����
1LUS� *�SAT�DOWN�WITH�

THE�8ORKBENCH�MANUAL�AND�
GRADUALLY�WORKED�THROUGH� IT��8HEN� *�
CAME�TO�START�USING�MY�PRINTER�	4TAR�
-$������

� *�COULDNiT �COPY�THE�
&PSON2�PRINTER�DRIVER�ON�TO�MY�
8ORKBENCH�DISK�

5HE�&SPON2�ICON�DOES�APPEAR�IN�
THE�1REFS�WINDOW�WHEN� *�SELECT�
4HOW�"LL�'ILES
�BUT�WHEN� *�OPEN�RUN�
THE�1RINTERS�PROGRAM�TO�SET�THE�
PRINTER�PREFERENCES�THE�ONLY�DRIVER�
THAT�SHOWS� IS�THE�GENERIC�ONE�

*� FOLLOWED�THE� INSTRUCTIONS�IN�THE�
MANUAL�FOR�COPYING�THE�DRIVER�TO�THE�
WORD�� *iVE�SPOKEN�TO�OTHER�PEOPLE�
AND�NONE�OF�THEM�CAN�HELP
� THEY�
SEEM�TO�HAVE�NO�TROUBLE�AT�ALL�

#8%�3USSELL�
#'10���

"CTUALLY
�YOU�VE�MISREAD�THE�
INSTRUCTIONS�SLIGHTLY��5HE�&PSON2� ICON�
NEEDS�TO�BE�DRAGGED� INTO�THE�1RINTERS�
DRAWER�THAT�IS� INSIDE�THE�%EVS�DRAWER�
ON�YOUR�8ORKBENCH�DISK�

%OUBLE�CLICK�ON�YOUR�8ORKBENCH�
DISK� ICON�TO�OPEN�THE�DISK�WINDOW��
4ELECT�THE�4HOW�"LL� 'ILES�OPTION� 	IF�IT�
ISN�T�ALREADY�ON
�� 'IND�THE�DRAWER�
CALLED� %EVS�AND�DOUBLE�CLICK�ON� IT�TO�
OPEN� IT�� *NSIDE�THE�%EVS�DRAWER�FIND�
THE�DRAWER�CALLED�1RINTERS�AND�DOUBLE�
CLICK�ON� IT�TO�OPEN�THAT�DRAWER��5HIS�
WINDOW� IS�THE�ONE�THE� &PSON2� ICON�
SHOULD�BE�DRAGGED� INTO�FOR�THE�
1REFS�1RINTER�PROGRAM�TO� INCLUDE� IT� IN�
THE� LIST�OF�PRINTER�DRIVERS��+8

"$$&-&3"5&%�&.6-"503
A
� *� HAVE�A�FOUR�YEAR�
OLD�/54$�"����AND�
AM�INTERESTED� IN�
OBTAINING�A�PROCESSOR�

ACCELERATOR�AND�1$�EMULATOR�TO�F IT�
INSIDE�AN�ALREADY�CRAMPED�MICRO�
WHICH�CONTAINS�A�.ULTISTART� **�30.�
SWITCHER�	WITH�HOME�MADE�TOGGLE�
SWITCH
��$AN�YOU�RECOMMEND�
SOMETHING�SUITABLE �
B
�"LSO
� *� RECENTLY�FITTED�A�4UPER�
"GNUS�CHIP�AND�HAVE�NOW�NOTICED�
THAT�THE�GRAPHICS�START�TO�FLICKER�IN�
GAMES�SUCH�AS�5URBO� **��8ILL�FITTING�
A�4UPER�%ENISE�HELP�OR�IS�THIS�A�
KNOWN�PROBLEM�ANYWAY 

%AVE�)ARTJE�
$AMPBELTOWN

A
� *� HAVEN�T�SEEN�THE�.ULTISTART�**� BUT�
IF�IT�CAN� HOLD�THREE�30.S�AS�YOU�
DESCRIBE�THAT�DOESNiT �LEAVE�MUCH�
ROOM�FOR�ANYTHING�ELSE�� *F�YOU�DO�
WANT�TO�FIT�A�PROCESSOR�ACCELERATOR�
THE�ONLY�THING�THAT�WOULD�FIT�WILL� BE�A�
��.)Z�������� �BUT�THE�SPEED

INCREASE� IS�NEGLIGIBLE�DUE�TO�
EXCESSIVE�WAIT�STATES� IN�THE� REST�OF�
THIS��.)Z�DESIGN��:OU�COULD� REPLACE�
THE�.ULTISTART�WITH�SOMETHING�MORE�
RESTRAINED� SUCH�AS�A�PIGGY�BACK�
DESIGN�� �PERSONALLY� *� PREFER�A�SINGLE�
30.�	VERSION� �
�AND�TO�HECK�WITH� A�
FEW�GAMES�

5HE�ONLY�REAL�CHOICE�OF�1$�
EMULATOR�FOR�SUCH�A�SYSTEM�WOULD�
HAVE�TO�BE�THE�,$4�1OWER�1$�BOARD��
"5�0NCE�OCCUPIES�THE� PROCESSOR�SLOT�
WHICH�THE�ACCELERATOR�WOULD� REQUIRE��
AND�ON�THAT�FRONT� *�D�GIVE�THE�79-����
A�GOOD�HARD� LOOK��5HE���.)Z�VERSION�
WITH� ���BIT�3".�SHOULD� REALLY�FLY��
B
�5HIS�COULD� BE�A�SOFTWARE�PROBLEM�
�THEN �AGAIN� IT�MIGHT�NOT�BE�� *TiS�
MORE� LIKELY�TO�BE�SOMETHING�AMISS� IN�
THE�MACHINE�� �AND�FROM�SOME�OF�THE�
MODS�YOU�HAVE�MADE�THIS�COULD�
EASILY�BE�THE�CAUSE�� &ARLY�'ATTER�
"GNUS�CHIPS�COULD�BE�CONFIGURED�FOR�
1"-�OR�/54$�JUST�BY�CLIPPING�A� LEAD�
*F�THAT�ISNiT� INSULATED�CORRECTLY
� IT�MAY�
CAUSE�THE� INTERFERENCE�YOU�DESCRIBE��
.Y�ADVICE �5AKE�THE�MACHINE�TO�A�
REPAIR�CENTRE�FOR�A�GOOD�OVERHAUL��.4

*/�5)&�1*$563&
*� USE�1AGE4ETTER�I L�
FOR�%51�AND� *� NEED�A�
BLACK�AND�WHITE�
SCANNER
�FOR�LESS�THAN�

_���� IF�POSSIBLE
� IN�ORDER�TO�SCAN�
PHOTOGRAPHS�AND�PICTURES�

5HE�SPEED�OF�THE�SCANNER�IS�NOT�
THAT�IMPORTANT
� BUT�QUALITY�IS��8HICH�
DO�YOU�RECOMMEND 

#�)ARRIS�
)EADINGLY
� -EEDS

:OU� LUCKY�PERSON
�YOU��5HEREiS�A�FULL�
"MIGA�MONOCHROME�HAND�SCANNER�
ROUND�UP� IN�THIS�VERY� ISSUE
� STARTING�
ON� PAGE�����0NLY�ONE�OF�THEM�COSTS�
LESS�THAN�_�����+8

$0/'64&% �:06�80/5�#&
*�DONiT �HAVE�ENOUGH�
MEMORY�	�.B
�TO�RUN�
%1AINT�� �PROPERLY�� �*�
KEEP�GETTING�j0UT�OF�

MEMORYk�ERRORS��.Y�FRIEND�SUGGESTS�
*�GET�A�(71�*MPACT�HARD�DRIVE�WITH�
�.B�FITTED�� �BUT�WOULD�THAT�BE�
ENOUGH � *�COULD�BUY�AN��.B�4UPRA�
���39�FOR�THAT�MONEY��)OW�MUCH�
MEMORY�DO� *�NEED�TO�RUN�MY�ART�
PACKAGES�SUCCESSFULLY�AND�WHAT�
SORT�OF�MEMORY�WILL�DO�THE�JOB �
'INALLY
� CAN�YOU� RECOMMEND�AN�ART�
PROGRAM�FOR�DESIGNING�LEAFLETS�ETC�

)OW� LONG�IS�A� PIECE�OF�STRING � *�GET�
ASKED�THIS�QUESTION�TIME�AFTER�TIME�
BUT�AT�THE�END�OF�THE�DAY�THE�AMOUNT�
YOU�NEED�DEPENDS�ON�YOU��%1AINT���
WILL� RUN�AS�HAPPILY�IN��.B�	IF�YOU�GOT�
THE�(71
�AS� IT�WILL� IN��.B� IF�YOU�
OPTED�FOR�THE�4UPRA�� 'OR�MY�MONEY
�
COMBINED�UNITS�ARE�ALWAYS�BETTER�
VALUE��8ITH�THE�(71�OPTION
� AS�YOUR�
PAL� SUGGESTS
�YOU�GET�THE�SPEED�AND�
CONVENIENCE�OF�A�HARD�DISK�AND

. � ".*("�4)011&3�m �*446&� ���m �+6/&� ����
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5HIS�WILL�CONVERT�YOUR�"MIGAiS�NORMAL�
����,)Z�OUTPUT�INTO�THE�����,)Z�
SIGNAL� REQUIRED�BY�A�MULTISYNC��
%OUBLING�THE�DISPLAY�RATE�EFFECTIVELY�
CURES�THE�FLICKERS
� BUT�IT�WILL� SET�YOU�
BACK�SEVERAL� HUNDRED�POUNDS�EXTRA�

-ASTLY
� *�WISH� *� COULD� HELP�YOU�ON�
THE�RADIATION�QUESTION
� BUT�*� REALLY�
WOULDN�T�KNOW�WHERE�TO�START�� .AYBE�
YOU�COULD�TRY�WRITING�TO�$OMMODORE
�
1HILIPS
� AND�OTHER�57�MANUFACTURERS�
AND� REQUEST�DATA��0R�SEE� IF�YOUR�LOCAL�
$ITIZENS�"DVICE�#UREAU�OR�LIBRARY�CAN�
POINT�YOU� IN�THE�RIGHT�DIRECTION�� (*7

406/%4�3*()5
*�WOULD� LIKE�TO�
CONNECT�MY�"MIGA�TO�
A�BETTER�SPEAKER�
SYSTEM�THAN�THE�

PRESENT�57�SPEAKER�� *� HAVE�A�BUDGET�
OF�ABOUT�_�� 

1AUL�%OCHERTY�
3ENFREWSHIRE

5HERE�ARE�SEVERAL� AMPLIFIED�SPEAKER�
SYSTEMS�AROUND�FOR�A� LOT� LESS�THAN�
_����:OU�CAN�START�FROM�ABOUT�_���
FOR�THE�;YE�'I� AND�WORK�UP�FROM�THERE��
4ONY�DOES�A�NICE�SET�FOR�AROUND�THAT�
PRICE� RANGE�BUT� IT�IS�MEANT�TO�MATCH�
UP�WITH� A�PERSONAL� STEREO
�WHICH� IS�A�
PITY��:OUR� LOCAL�COMPUTER�DEALER�WILL�
BE�ABLE�TO�SET�YOU� UP�WITH�THE�;YE�'I��
:OU�MIGHT�ALSO�TRY�5ANDY�WHICH�DOES�
A�WIDE� RANGE��8HATEVER�YOU�DO�GET
�
YOUiLL� BE�ABLE�TO�ENJOY�YOUR�"MIGAiS�
SOUND� IN�GLORIOUS�STEREO�� �AS� IT�WAS�
INTENDED��" '

;-*/&�61�/05&1"%*� RECENTLY�BOUGHT�A�
$ITIZEN����%�PRINTER�
FOR�USE�WITH�MY�
MACHINE�AND�AM�

USING�THE�&PSON2�PRINTER�DRIVER�TO�
DRIVE� IT��)OWEVER
�WHEN� *�TRY�PRINTING�
FROM�/OTEPAD�USING�j 1RINT�"S���k 
�A�
SOLID� LINE� IS�PRINTED�ACROSS�THE�WIDTH�
OF�THE�PAGE��5HIS�ALSO�APPEARS�ABOUT�
HALF�WAY�DOWN�THE�PAGE�WHERE�THE�
j PAPERk� IS�ABOUT�TO�SCROLL��)ELP�

"LEX�8ALLACE�
8EST�-OTHIAN

5HEREiS� A�SIMPLE�SOLUTION�� �DON�T�USE�
/OTEPAD� 2UITE�SERIOUSLY�THIS� PIECE�
OF�SOFTWARE� IS� NOT�GEARED�UP�TO�THE�
JOB�� �IT iS�A�FREEBIE�� AND�AN�OLD�ONE�AT�
THAT�WHICH� HAS�BEEN�DUMPED�FOR�
8ORKBENCH����:OUR�PRINTER�WILL� BE�FINE�
IF�YOU�USE�SOME�DECENT�SOFTWARE�
SUCH� AS�1AGE4ETTER�SUPPLIED�WITH�
*SSUE����OF�"MIGA�'ORMAT�
"LTERNATIVELY�THERE�ARE�DOZENS�OF�
COMMERCIAL
� 1%�AND�4HAREWARE�WORD�
PROCESSORS�AND�TEXT�EDITORS�WHICH�
WILL� DO�THE�JOB�BETTER�� "'

3"7&�3&7*&8
*�AM� INTO�RAVE�MUSIC�
AND�HAVE�SAMPLED�BITS�
FROM�RAVE�SONGS�
	USING�THE�5RILOGIC�

SAMPLER
� AND�PRODUCED�MY�OWN�
USING�#@:D6EC24<6C	�5HE� RESULTS�ARE�
FINE�BUT�THE�NUMBER�AND� LENGTH�OF�
MY�SAMPLES�ARE�LIMITED�BY�MEMORY�
*� AM�NOW�CONSIDERING�BUYING�A�
SYNTHESIZER�AND�.*%*� INTERFACE�
8HAT�BENEFITS�WILL�THIS�GIVE�ME�AND�
WILL� *� BE�ABLE�TO�MIX�.*%*� NOTES�AND�
*''�SAMPLES � *�CAN�ONLY�AFFORD�A�
CHEAP�SYNTHESIZER��8HAT�IS�GOING�TO�
BE�THE�DIFFERENCE�BETWEEN�ONES�
COSTING�AROUND�THE�_����MARK�AND�
THOSE�WHICH�ARE� IN�THE�_����PRICE�
BRACKET 

*iVE�TRIED�USING�(AJITiS�
'6BF6?46C�$?6�BUT�*�DONiT �FIND� IT�AS�
EASY�TO�USE�AS�#@:D6EC24<6C	� *S�
'6BF6?46C�$?6�REALLY�WORTH�GETTING�
USED�TO �.Y�LAST�POINT��8HENEVER�*�
TRY�LOADING�MY�OWN� *''�SAMPLES�INTO�
4EQUENCER�0NE� IT�SAYS� h$"//05�
3&"%�4".1-&�'30.�%*4,i��8HY 

$HRIS�1RIESTLY�
#OTLEY
�0XFORD

0UR�EARLY�.*%*�SERIES�ARTICLES�	WHICH�
STARTED� IN� �*4��
�SHOULD�GIVE�YOU�AN�
IDEA�OF�THE�ADVANTAGES�OF�USING�
.*%*��.ANY�"MIGA�SEQUENCERS
�
INCLUDING�4EQUENCER�0NE
�WILL� ENABLE�
YOU�TO�USE� *''�SAMPLED�SOUNDS�AND�
.*%*� INSTRUMENTS�TOGETHER�AND�THIS�
WILL�GIVE�YOU�THE�BEST�OF�BOTH�WORLDS��
5HE�MORE�EXPENSIVE�KEYBOARD�
SYNTHESIZERS
� AS�MIGHT�BE�EXPECTED


'�/$,+� �201&+$� X� '�/$,+� �201&+$
� �.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�

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

*''�� �*NTERCHANGE�'ILE�'ORMAT�IS�A�MEANS�BY�WHICH�DATA�FROM�GRAPHICS�OR�
SOUND�SAMPLING�PROGRAMS� IS�SAVED� IN�A�COMPATIBLE�WAY�� *T�ALLOWS�DATA�TO�
BE�EXCHANGED�BETWEEN� PROGRAMS�EASILY�AND�AVOIDS�THE�SITUATION�WHERE�
DIFFERENT�GRAPHICS�PACKAGES�SAVE�DATA� IN� INCOMPATIBLE�FORMATS�

� �4INGLE� *NLINE�.EMORY�.ODULE
� A�COLLECTION�OF�3".�CHIPS� IN�A�
PACKAGE�

5OUCH�SENSITIVE�� �A�SYNTHESISER�WHICH�VARIES� ITS�VOLUME�DEPENDING�ON�THE�
FORCE�USED�TOO�STRIKE�ITS�KEYS�

WILL� HAVE�MORE�SOPHISTICATED�
CAPABILITIES� AND�WILL� USUALLY�BE�FITTED�
WITH�A�TOUCH�SENSITIVE�KEYBOARD��
#UDGET�PRICE�MODELS�WILL� NOT�HAVE�A�
TOUCH�SENSITIVE� KEYBOARD�BUT�UNLESS�
YOU�ARE�ALREADY�A�COMPETENT�
KEYBOARD� PLAYER�YOU�WILL� FIND�THIS�
LIMITATION� QUITE�EASY�TO� LIVE�WITH� IN�
THE�EARLY�DAYS�� *N�MOST�OTHER�
RESPECTS�THE� LOWER�PRICED�SYNTHESIZER�
OFFERINGS�ARE�VERY�ADEQUATE�AND�YOU�
SHOULD� BE�VERY�PLEASED�WITH�THE�
RESULTS��"S�FAR�AS� *� KNOW�THERE�SHOULD�
BE�NO�DIFFICULTIES�WITH�4EQUENCER�
0NEiS�USE�OF�*''�SOUND�SAMPLES
� SO� *�
SUSPECT�THAT�THE� PROBLEM� IS�THAT�YOUR�
hSAMPLES�� HAVE�NOT�BEEN�STORED�AS�
PROPER�*''�FILES� IN�THE�FIRST�PLACE�

4EQUENCER�0NE�IS�WELL�WORTH�
GETTING�USED�TO�AND
�TO�BE�HONEST
� *�
AM�SURPRISED�THAT�YOUiVE�HAD�ANY�
DIFFICULTIES� IN�USING�IT��5O�A� LARGE�
EXTENT�4EQUENCER�0NE�S� POPULARITY�
STEMS�DIRECTLY�FROM�THE�FACT�THAT� IT� IS�
ONE�OF�THE�EASIEST�OF�THE�"MIGA�
SEQUENCER�PROGRAMS�TO�USE��:OU�
SHOULDNiT �HAVE�ANY�TROUBLE�PROVIDING�
YOU�WORK�SYSTEMATICALLY�THROUGH�THE�
MANUAL� AND�EXPERIMENT�WITH�THE�
VARIOUS�OPTIONS��(AJITiS�4EQUENCER�
0NE�HAS� RECENTLY�BEEN�ENHANCED� AND�
YOU�MIGHT�FIND� IT�ADVISABLE�TO�
UPGRADE�TO�THE�NEW�VERSION�WHEN�YOU�
GET�YOUR�NEW�.*%*�GEAR��5HE�UPDATED�
FORM� IS�CALLED�4EQUENCER�0NE�1LUS�
AND�YOU�CAN�GET�MORE� INFORMATION�
ABOUT�THE�NEWLY�ADDED�FACILITIES�FROM�
(AJITS�.USIC�4OFTWARE�ON�mE��������c
������%�$

4$"/
�#"/(�
.Y�PROBLEMS�STARTED�
WHEN� *�ALTERED�MY�
MOTHERBOARD�TO�
ACCOMMODATE��.B�OF�

$HIP�3".
�TO�USE�MY�FOUR�CHIP����,�
TRAPDOOR�EXPANSION�AS�THE�EXTRA�
���,�OF�$HIP�MEMORY��"T�THE�SAME�
TIME� *� BOUGHT�THE�(71�SERIES� **� HARD�
DRIVE
�COMPLETE�WITH��.B�3".�
INSTALLED� 	4*..S
�AND�THE�1OWER�
4CANNER�BY�1OWER�$OMPUTING�

8HEN� *� RUN�THE�1%�4YSLNFO�
PROGRAM� IT�TELLS�ME�THAT�*� HAVE�
�
���
����BYTES�OF�$HIP�3".�FREE��
�
���
����OF�'AST�3".�FREE��
�
���
����TOTAL�3".�FREE��AND�
�
���
����BYTES�OF�MEMORY�IN�TOTAL��
*T�ALSO�SAYS�THAT�3".�4PEED�7S�
$HIP�IS������AND�THAT�*� HAVE�"GNUS�
5YPE�1AL����� ����AND�%ENISE�5YPE�
&$4������FITTED�

5HIS
� *� BELIEVE
� IS�THE�WAY�THINGS�
OUGHT�TO�BE�

*�CAN�SCAN�PICTURES
�CONVERT�TO�
GREY
�SAVE�THEM�AS� *''�AND�SO�ON
�
BUT�NOT� IF�THE�PICTURE�SIZE� IS�IN�THE�
REGION�OF����,��5HEN
�WHILE�
SCANNING
� *�GET�FUNNY� LINES�
APPEARING�HALF�WAY�ALONG�THE� IMAGE�
AND�MORE�OFTEN�THAN�NOT�THE�
PROGRAM�WILL�FREEZE�

*F�THE�PICTURE�WAS�SCANNED� IN�
SUCCESSFULLY�AND�SAVED� 	AROUND�
���,iS�WORTH
� THEN� *�CAN� LOAD�THE

IMAGE�INTO��6=FI6�% 2 :? E����� BUT�ONLY�
IN� LO�RES��8HEN�ATTEMPTING�TO�LOAD� IT�
IN�HI�RES�MODE�THE�PICTURE�WILL� LOAD�
BUT�AS�SOON�AS�IT� IS�ABOUT�TO�BE�
DISPLAYED�THE�SCREEN�TURNS�BLACK�
AND�THE�PROGRAM�HANGS�

)OWEVER
� IF�THE�PICTURE� IS�SMALL�
ENOUGH� *�CAN�GET�IT�TO� LOAD� INTO�HIc
RES�MODE
� BUT� *�CAN�ONLY�DO�
ELEMENTARY�OPERATIONS�SUCH�AS�DRAW�
FREEHAND��"NYTHING�AS�COMPLICATED�
AS�MOVING�A�CHUNK�OF�THE� IMAGE�
CAUSES�A�CRASH�

*�ALSO�HAVE�DOCUMENTS�WRITTEN�
IN�%6?�%2 =�ON�MY����,�'AST
� ���,�
$HIP�DAYS�WHICH� INCLUDED�A�FEW�
PICTURES�� /OW
�HOWEVER
� *�CANNOT�
LOAD�THESE�FILES�� �THEY�LOAD
�THEN
�
JUST�WHEN�THEY�ARE�ABOUT�TO�BE�
DISPLAYED
�THE�SCREEN�TURNS�BLACK�
AND�THE�COMPUTER�HANGS�

*� KNOW�THAT�SOMETHING�IS�VERY�
WRONG�� I T iS�AS�IF�THE�EXTRA�$HIP�
MEMORY�IS�NOT�WORKING�OR�
SOMETHING
�EVEN�THOUGH� IT�IS�BEING�
SEEN� BY�THE�$16�

1LEASE�HELP�ME�AS� *�DESPERATELY�
NEED�GRAPHICS� IN�MY�PRESENTATION�
DOCUMENTS�

*STHIAQ�"HMAD�
&DINBURGH
�4COTLAND

5HERE�ARE�THREE�THINGS�THAT�COULD� BE�
CAUSING�THE�PROBLEMS�� &ITHER�YOU�
MESSED� UP�WHEN�YOU�MADE�THE�
CHANGES�TO�THE�MOTHERBOARD
� OR�THE�
3".�CHIPS� IN�THE�TRAPDOOR�EXPANSION�
ARE�TOO�SLOW�TO�BE�USED�AS�$HIP�3".
� �THEY�NEED�TO�BE�AT�LEAST�����
NANOSECONDS�	THE�FOUR�CHIP�BOARDS�
ARE�USUALLY�0,
�� �OR�YOUiVE�BLOWN�THE�
TRAPDOOR�EXPANSION�

5ELL�YOU�WHAT�TO�DO�� BORROW�
ANOTHER�FOUR�CHIP�TRAPDOOR�EXPANSION�
FROM�A�FRIEND�AND� SEE� IF�THE�PROBLEM�
PERSISTS�� *F�IT�DOES
� YOU�NEED�TO�GET�A�
PROFESSIONAL�TO� LOOK�AT�THE�"MIGA�
AND�	GULP
� HOPEFULLY�FIX�IT�� �+

5)&�1-05�5)*$,&/4
*� HAVE�A�'ACIT������
PEN�PLOTTER�WHICH�
USES�)EWLETT�1ACKARD�
)1(-�LANGUAGE�AS�THE�

PLOTTER�DRIVER�
*�WANT�TO� RUN� IT�FROM�MY�"MIGA�

����BUT�AM�UNSURE�AS�TO�WHICH�
PRINTER�DRIVER�ON�MY�&XTRAS�����DISK�
TO�USE
� IF�ANY��$AN�YOU�HELP�ME �
5HERE�ARE�A�NUMBER�OF�)EWLETT��
1ACKARD�DRIVERS�ON�THE�DISK�BUT� *�
DONiT �KNOW�WHETHER�THEY�USE�THE�
)1(-�LANGUAGE�

#RIAN�8HEATLEY�
"IGBURTH
� -IVERPOOL

:OU�DONiT �NEED�A� PRINTER�DRIVER�TO�USE�
A�)1(-�PLOTTER�WITH�THE�"MIGA
�YOU�
NEED�SOFTWARE�THAT�SUPPORTS�)1(-�
OUTPUT��5YPICALLY�THESE�WILL� BE�
$OMPUTER�"IDED�%ESIGN� 	$"%
�
PACKAGES� LIKE�9�$"%�AND� *NTRO$"%�OR�
DATA�PLOTTING�PROGRAMS�

*TiS�NOT�SENSIBLE�TO�USE�PLOTTERS�
FOR�WORD� PROCESSING�OR�%51���+

".*("�4)011&3�m �*446&� ���m �+6/&� ����
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ATS� HS�L@X�MNS� AD� HM� @�BNTOKD�NE�
XD@QR�� 5RD� BNLLDMSR� SN�CHUHCD�SGD�
OQNFQ@L� HMSN� M@LDC� RDBSHNMR� SN�
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LNRS�NE�SGHR� E@BHKHSX�SN� BQD@SD� GDKOETK
�
CDRBQHOSHUD
� BNCD�� !CLHSSDCKX�BNCD�
VQHSSDM� HM� SG HR� RSXKD�VHKK� S@JD� KNMFDQ�SN�
SXOD
� ATS� HS� HR�FT@Q@MSDDC� SN�L@JD� @�
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.ETAMORPHOSIS� IS�CLEVER
�BUT�OF�LIMITED�USE��5HIS�EXAMPLE�ALSO� ILLUSTRATES�
THE�$OLOUR�#LEND�FEATURE

BUT�SIMPLE
�CHILDLIKE�GRAPHICS�� 6NTIL�
YOU�GET�USED�TO�THEM
� #EZIER�CURVES�
	NAMED�AFTER�THE�'RENCHMAN�WHO�
INVENTED�THEM
�APPEAR�TO� HAVE�A�
MIND�OF�THEIR�OWN�

"S�MENTIONED�EARLIER
� AN� hOBJECTi�
IN� A�STRUCTURED�DRAWING�CONSISTS�OF�
TWO�OR�MORE�POINTS
� AND�THE�
MATHEMATICAL� FORMULAE�WHICH�
DESCRIBE�THE�CONNECTIONS�BETWEEN�
THOSE�POINTS��5HIS�FLEXIBLE�SYSTEM�
MEANS�THAT�THE�POINTS�CAN�BE�MOVED
�
CAUSING�THE�CONNECTION�FORMULA�TO�BE�
CHANGED
� THUS�CHANGING�APPEARANCE�
OF�THE�OBJECT�

#UT�IT�ALSO�MEANS�THAT�POINTS�CAN�
BE�ADDED�TO�AN�OBJECT
� AND� THIS� IS�
THE�BIT�WHICH�CONFUSES�NEWCOMERS�TO�
STRUCTURED�DRAWING�

'OR� INSTANCE
� A� STRAIGHT� LINE�
CONSISTS�OF�TWO�POINTS
� ONE�AT�EITHER�
END��"�FORMULA� 	WHICH� IS�COMPUTED�BY�
THE� PROGRAM
�JOINS�THOSE� POINTS�
TOGETHER�AND�DRAWS�A� LINE�ON�THE�
SCREEN�CONNECTING�THEM��"DD�A� POINT�
TO�THE�CENTRE� OF�THE� LINE�AND�YOU�
STILL� HAVE�A�STRAIGHT� LINE�ON�THE�
SCREEN
� ALTHOUGH�THIS�ONE� IS�
COMPOSED� OF�THREE�POINTS�JOINED�
TOGETHER�BY�TWO�FORMULAE�� �THE�
START�POINT�TO� THE�MIDDLE�POINT� AND

ASSOCIATED� POINT��5HE�ANGLE�OF�THIS�
TANGENT�TELLS�THE�SOFTWARE�AT�WHAT�
ANGLE�TO�START�WHEN�DRAWING�A�CURVE�
TO�THE�POINT� IT�IS�CONNECTED�TO
� AND�
THE� LENGTH�OF�THE�TANGENT�DESCRIBES�
THE� hFORCEi� APPLIED�TO�THE�CURVE�� �A�
LONGER�TANGENT�APPLIES�MORE�FORCE�
AND� RESULTS� IN� A� LONGER� LINE�
CONNECTING�THE�TWO� POINTS�

*F�THIS�ALL� SOUNDS�HIGHLY�TECHNICAL
�
IT� IS�� IN�TRUTH�YOU�DO�HAVE�TO�
UNDERSTAND�THE� hPROPERTIESi� OF�#EZIER�
CURVES�TO�BE�ABLE�TO�USE�THEM�
PROPERLY�

5HE�BEST�WAY�TO� LEARN� IS�TO�
EXPERIMENT
� AND� &XPERT%RAW�IS�EASY�
TO�PLAY�WITH� BECAUSE� IT�DOES� ITS�BEST�
TO�HELP�YOU� TO�DO�EXACTLY�WHAT�YOU�
WANT�TO�DO�

)*%&�"/%�4&&,
5O�START�WITH
� IT�HIDES�THE�POINTS�OF�
AN�OBJECT
� AND� THE�TANGENTS�WHICH�GO�
WITH�THOSE�POINTS
� UNLESS�YOU�ASK� IT�
TO�SHOW�THEM�� THIS� RESULTS� IN� A� LESS�
CLUTTERED
� LESS�DAUNTING
�MORE�
UNDERSTANDABLE� SCREEN�DISPLAY��
4ELECT�AN�OBJECT�	BY�CLICKING�ON� IT
�
AND� FOUR�MARKERS�THAT�DESCRIBE�THE�
SIZE�OF�THE�OBJECT�APPEAR�ON� THE�
SCREEN
� ONE�AT�EACH�CORNER�OF�A

BLACK�SQUARES�ALL� OVER�THE�OBJECT�� �
THE�ACTUAL� CONTROL� POINTS�THEMSELVES��
1OINT�AT�A�CONTROL� POINT�AND�DRAG�IT
�
AND�ANY� LINES�CONNECTING� IT�TO�OTHER�
CONTROL� POINTS�STAY�ATTACHED�TO�THE�
POINTER�AND� FORM�A�CURVE�BETWEEN�THE�
POINT�BEING�MOVED�AND� THE�OTHER�
CONTROL� POINTS�

8HEN�YOU�ARE�WORKING�ON�AN�
OBJECT�SUCH�AS�A� LINE�OR�SIMPLE�
POLYGON� IT�S� ALMOST�EXACTLY�LIKE�
STRETCHING�A�RUBBER�BAND
� BUT� *� LIKE�TO

SEE�HOW�THE�DRAWING�IS� PROGRESSING�
4WITCHING�8IREFRAME�OFF�DIDN�T�

SLOW�&XPERT%RAW�DOWN� AS�MUCH�AS� *�
EXPECTED� IT�TO
� BUT� IF�YOU�HAVE�A� LOT�OF�
OBJECTS�ON�YOUR�SCREEN� IT iLL� TAKE�TWO�
OR�THREE�TIMES� LONGER�TO� RENDER�THEM�
ALL��5HE�ADVANTAGE� IS�THAT� LINES�GET�
DRAWN�AS�THICK�OR�THIN�AS�YOU� HAVE�
SPECIFIED� THEM�TO�BE
� AND�FILL� COLOURS�
ARE�DISPLAYED�

5HE�COLOUR� REQUESTER�CAN�BE�
USED�EITHER�AS�A�NORMAL� 3(#�PALETTE

WITH� SLIDERS
� LIKE�THE�ONE� IN�
1REFERENCES
� OR�YOU�ENTER�
PERCENTAGES�OF�RED
�GREEN�AND�BLUE�
INTO�TEXT�GADGETS�� 'ROM�THIS�YOU� CAN�
WORK�OUT�THAT�THERE� IS� A�POSSIBLE�
PALETTE�OF�ONE�MILLION�COLOURS� 	����X�
����X� ���

� REPRESENTED�ON�SCREEN�
BY�SOLID� BLACK
� SOLID�WHITE
� ���SOLID�
SHADES� OF�GREY�AND�VARIOUS� hPATCHES��
MADE�UP�OF�GREY�SCALE�DITHER�
PATTERNS�

8HILE�THE�GREYS� AND�PATCHES�ON�
THE� SCREEN�DON�T�REFLECT�EXACTLY�THE�
LEVELS�OF�GREY�OUTPUT�BY�BLACK�AND��
WHITE�PRINTERS
� THEY�ARE� A�VERY�GOOD�
GUIDE�� 'OR� INSTANCE
� IF�TWO�SHADES�OF�
GREY� LOOK�ALMOST�EXACTLY�THE�SAME�ON�
THE� SCREEN
� THE�ODDS� ARE� THEY�WILL�
LOOK�ALMOST�EXACTLY�THE� SAME�WHEN�
PRINTED��5HIS�ENABLES�YOU� TO�SELECT�
CONTRASTING�SHADES�OF�GREY�FOR�BLACK��
AND�WHITE�OUTPUT�

&ACH� TIME�YOU� CREATE� A�NEW�
SHADE�YOU� HAVE�TO�GIVE� IT�A�NAME
�
AND�THIS� NAME�GETS�PUT� INTO�THE�
COLOURS� REQUESTER�AND� CAN�BE�
SELECTED� AGAIN� LATER�IF�NEEDED��"NY�
NEW�COLOURS�YOU�DEFINE�GET�SAVED�
WITH� THE�DOCUMENT
� PLUS�YOU�SAVE�A�
SEPARATE�COLOURS�FILE�AS�WELL� IF�YOU�
LIKE
�WHICH�CAN�SUBSEQUENTLY�BE�
LOADED� INTO�A�NEW�DOCUMENT�TO� SAVE�
YOU� HAVING�TO�SET�THEM� UP�AIL�OVER�
AGAIN�

*F�YOU�NEED�COLOURS
� &XPERT%RAW�
WILL� LET�YOU� SELECT�OR�CREATE�THEM�
USING�EITHER�THE�3(#�SYSTEM�OR�THE

THE�MIDDLE�POINT�TO�THE�END� POINT�
5HIS�MEANS�YOU�CAN� hPICK�UPi�

THE�MIDDLE� POINT�AND�MOVE� IT��5HE�
RESULT�WILL� BE� A�CURVE�WHICH�GOES�
FROM�THE� START�POINT�TO�THE�END�
POINT
� PASSING�THROUGH�THE�MIDDLE�
POINT�

)OW�DOES�THE� PROGRAM�KNOW�HOW�
STEEP�THE�CURVE�SHOULD� BE �5HINK�
ABOUT� IT��DRAW�THREE�POINTS�ON� A� PAGE�
IN�TRIANGULAR�FORMATION�AND� IMAGINE�
HOW�MANY�DIFFERENT�LOOKING�CURVES�
YOU� COULD�CONNECT�THEM�WITH�

5HIS� IS�WHERE�NEWCOMERS�GET�
REALLY�SCARED
� BECAUSE�EACH�OF�THE�
POINTS�HAS�AN� INVISIBLE� hTANGENTi� LINE�
WHICH� CAN� BE� ROTATED� ABOUT� ITS

RECTANGLE�� *N�THIS�MODE�THE�SHAPE�OF�
THE�OBJECT�CANNOT�BE�CHANGED�
BECAUSE�YOU� CANNOT�GET�AT�THE�ACTUAL�
POINTS�

#UT�YOU�CAN�MOVE� IT
� RESIZE� IT�OR�
ROTATE� IT�BY�SELECTING�THE� APPROPRIATE�
TOOL
� ADJUST�THE�THICKNESS�AND�
COLOUR�OF�THE� LINES
� AND�ALTER�THE�FILL�
COLOURS��5HIS
� IF�YOU� LIKE
� IS�
hBEGINNERS�� MODE�

0NCE�YOUiVE� LEARNT�HOW�TO�
OPERATE�THE�PROGRAM� AND�GAINED�
CONFIDENCE�WITH�YOUR�ABILITIES
� YOU�
ARE� READY�TO�EXPERIMENT�FURTHER�BY�
CLICKING�THE�.OVE�1OINTS�TOOL�� *N�THIS�
MODE�THE�FOUR�SIZE�MARKERS�
DISAPPEAR�TO�BE� REPLACED� BY�SMALL

THINK�OF�IT�MORE�AS�MOULDING�A� LUMP�
OF�1LASTICINE� BECAUSE�YOU�CAN�ADD�
ANOTHER�CONTROL� POINT�BETWEEN�TWO�
EXISTING�ONES�AND�DRAG�THAT�ONE�
AROUND
�GIVING�YOU� INTRICATE� POWER�
OVER�THE� SHAPE�OF�THE�OBJECT�

"S�YET�YOU� CANNOT�SEE�THE�
TANGENTS�OF�EACH� POINT
� SO�YOU�
CANNOT�ALTER�THEM�� #Y�SELECTING�THE�
4HOW�5ANGENTS�OPTION�YOU�CAN�GAIN�
EVEN�MORE� POWER�OVER�THE� LENGTH�AND�
DIRECTION�OF�CURVES� BY�DRAGGING�THE�
CONTROL� POINTS�ON�EACH�END�OF�THE�
TANGENT��5HIS� IS�THE� REAL� EXPERTS�
MODE�� �AND� REALLY�THE� ONLY�WAY�TO�
LEARN� IS�TO�FIDDLE�ABOUT�AND�SEE�WHAT�
RESULTS�

5HE�DEVELOPERS�HAVE�PLACED�AN�
6NDO�GADGET�IN�THE�TOOLBOX
� SO�YOU�
CAN�DRAG�SOMETHING�AROUND�CONFIDENT�
THAT�YOU� CAN� IMMEDIATELY�REVERSE�THE�
EFFECT�SHOULD� IT�NOT�RESULT�IN�WHAT�YOU�
EXPECTED�

26*$,�"/%�4-08
&XPERT%RAW�HAS�THREE�DISPLAY�MODES�
� �8IREFRAME
� #LACK���8HITE
� AND�
$OLOUR�

*T�FAIRLY�ZIPS�ALONG� IN�8IREFRAME�
MODE
� ALTHOUGH�WITH�THIS�DISPLAY�YOU�
CANNOT�SEE� ANY� LINE�THICKNESSES�OR�
FILL� COLOURS�� �ALL�YOU�GET� IS�THE�
OUTLINES�OF�OBJECTS��8HEN�YOU�GET�
USED�TO�STRUCTURED�DRAWING�YOUi LL�FIND�
THAT�THIS� IS�THE�DISPLAY�MODE�YOU�LL�
USE�MOST
� ONLY�SWITCHING�8IREFRAME�
OFF�NOW�AND�THEN�WHEN�YOU�WANT�TO

+ G � ".*("�4)011&3�m �*446&� ���m �+6/&� ����



��&� '"# � #(�� �&� �!�

LNQD� TRDETK� 	ENQ�BNKNTQ�OTAKHRGHMF
�
#-9+�RXRSDL�� !F@HM
� ODQBDMS@FDR�
ENQ�D@BG� BNKNTQ�B@M� AD�DMSDQDC� NQ�
RKHCDQR� B@M� AD� TRDC�

!RJ?LN L;Q�HR� @AKD� SN� BQD@SD�
CHEEDQDMS� hO@SBGDR�� ENQ�TO�SN��
����
BNKNTQR
� @KK� N E�VGHBG�B@M� AD�CHROK@XDC�
NM�RBQDDM� @S�SGD� R@LD�SHLD�� )S�
@BGHDUDR�SG HR� AX�LHWHMF�SGD� ���
CDE@TKS�RNKHC� BNKNTQR� SNFDSGDQ� HMSN�
CHSGDQDC� O@SSDQMR� SG@S�@OOQNWHL@SD�
SGD� @BST@K� BNKNTQ�� �NQ@MFD
� ENQ�
HMRS@MBD
�VNTKC� AD� @OOQNWHL@SDC� NM�
RBQDDM� AX�CHROK@XHMF�@� O@SSDQM� NE�QDC�
@MC�XDKKNV�CNSR�

7NQJHMF� HM� BNKNTQ�RKNVR�CNVM�
!RJ?LN L;Q�BNMRHCDQ@AKX
� DRODBH@KKX�
HM� (H2DR� HMSDQK@BDC� LNCD
� @MC�
TMKDRR�XNT� @QD� HMSDMCHMF�XNTQ�
CQ@VHMFR� SN�AD� NTSOTS� HM� BNKNTQ
� HS iR�
ADSSDQ�@MC� PTHBJDQ�SN� RSHBJ�SN� "K@BJ���
7GHSD�

/,!�%�(�!""!�0/
4GDQD� HR�@� E@HQ�MTLADQ�NE�RODBH@K�
DEEDBSR� ED@STQDR� HM� !RJ?LN L;Q�� "X�
hRODBH@K� DEEDBSR�� )� LD@M� @MXSGHMF�
VGHBG� @KKNVR�XNT� SN�@TSNL@SD� SGD�
OQNBDRR�NE�RNLDSGHMF�SG@S�VNTKC�
NSGDQVHRD�S@JD�XNT� @FDR�SN�CN�AX�
G@MC�

!� RHLOKD�DW@LOKD�VNTKC� AD�
QNS@SHNM�� 2@SGDQ�SG@M� CQ@V�DUDQXSGHMF

@MFKDR� HMSN� SDWS�F@CFDSR�NQ�BKHBJ�NM�
ATSSNMR� SG@S�RSDO�SGQNTFG�SGD�
QNS@SHNMR� EHUD�CDFQDDR�@S�@� SHLD�� !�
RL@KK� FQ@OGHB� HM� SGD� QDPTDRSDQ�RGNVR�
XNT� @OOQNWHL@SDKX�VG@S�DEEDBS�XNTQ�
QNS@SHNM�VHKK� G@UD�VGDM�XNT� BKHBJ�/+�

!R�VDKK� @R� QNS@SHMF�NAIDBSR�XNT�
B@M�C HRSNQS�SGDL� EQDDKX� HM� @MX�
CHQDBSHNM� 	FQD@S�ETM
� ATS�@M� HMDW@BS�
RBHDMBD

� NQ�GNQHYNMS@K� NQ�UDQSHB@K�
RGD@QHMF�	RHLHK@Q�SN �SGD�DEEDBS�
RGD@QHMF�@�AQTRG� G@R� HM�  ?FOR?�
,;CHN	�� NQ�GNQHYNMS@K� NQ�UDQSHB@K�
ODQRODBSHUD
� VGHBG�L@JDR� HS�D@RX�SN�
FHUD� @M� NAIDBS�SGD� @OOD@Q@MBD�SG@S� HS�
HR� K@XHMF�CNVM�EK@ S�NQ�OQNSQTCHMF�NTS�
NE�NQ� HMSN� SGD� O@FD�

/M� RHMFKD�NAIDBSR� SGD� QNS@SHNM�
@MC�CHRSNQSHNM� ED@STQDR�VNQJ�UDQX�
PTHBJKX� HMCDDC
� ATS�SGD�LNQD� ONHMSR�
XNTQ�NAIDBS�NQ�FQNTO�NE�NAIDBSR�
BNMS@HMR
� SGD� KNMFDQ�SGD�FQ@OGHB�VHKK�
S@JD�SN� QDB@KBTK@SD� @MC� QDCQ@V�� � HS�
S@JDR� @ANTS�@�LHMTSD�NM� @�RS@MC@QC�
!LHF@�����SN� QNS@SD� @M�NAIDBS�L@CD�
TO�NE�@ANTS�422� ONHMSR�

#G@MFHMF�SGD�RHYD� NE�NAIDBSR
�
VGHBG� )� LDMSHNMDC� D@QKHDQ
� B@M� AD�
@BGHDUDC� AX�DHSGDQ�TRHMF�SGD�LNTRD�
SN� QDRB@KD� HS�NM�RBQDDM� NQ�AX�SXOHMF�@�
RB@KHMF�ODQBDMS@FD�NQ�VHCSG� @MC�
GDHFGS�LD@RTQDLDMSR� HMSN�@�
QDPTDRSDQ��!�TRDQ�CDEHM@AKD�NM�RBQDDM

���;@N?L�NB?�NL;=CHA�JLI=?MM�CM�@CHCMB?>�NBCM�CM�QB;N�NB?�MNLO=NOL?>�>L;QCHA�
P?LMCIH�FIIEM�FCE?��+HFS�MCGJF?�<CNG;JM�L?MOFN�CH�;HSNBCHA�;M�;==OL;N?�;M�NBCM

@S� @M� @MFKD
� H S iR�LTBG� D@RHDQ�SN�
BQD@SD� @M� TOQHFGS�CQ@VHMF�@MC
� SGDM
�
@ESDQ�XNTiUD� EHMHRGDC� HS�FQNTO� @KK� SGD�
NAIDBSR� SNFDSGDQ�@MC� @RJ�!RJ?LN L;Q�
SN� QNS@SD� SGD� KNS�SN �SGD� R@LD�@MFKD�

!RJ?LN L;Q�@KKNVR�XNT� SN� QNS@SD�
@MX�NAIDBS�NQ�FQNTO�NE�NAIDBSR�@ANTS�
@� RHMFKD� O N HM S� SG D � hBDMSQDi� ONHMS
�
VGHBG�CDE@TKSR� SN� SGD� BDMSQ@K� ONRHSHNM�
HE�SGD�FQNTO�ATS�B@M� AD�BG@MFDC�SN�
@MX�ONHMS�NM� NQ�NEE�SGD� O@FD�� �NQ�
@QNTMC� @� GNQHYNMS@K� NQ�UDQSHB@K� @WHR��
4GD�SGQDD�SXODR�NE�QNS@SHNM� B@M� AD�
LHWDC
� @KKNVHMF�BNLOKDSD� EQDDCNL� NE�
QNS@SHNM��9NT�B@M� DMSDQ�QNS@SHNM

FQHC� HR� OQNUHCDC� @MC�B@M� AD� hRM@OODC�
SN i� HE� QDPTHQDC�

4GDQD�@QD� SVN�DWSQ@�RODBH@K�
DEEDBSR
� #NKNTQ�"KDMC� @MC�
-DS@LNQOGNRHR�

#NKNTQ�"KDMC� KDSR�XNT� D@RHKX�
AKDMC�EQNL� NMD�BNKNTQ�NQ�FQDX� KDUDK� SN�
@MNSGDQ�BNKNTQ�NQ�FQDX� KDUDK
� @BQNRR�@�
Q@MFD�NE�NAIDBSR�� 9NT� RDKDBS�SGD� EHQR S�
NAIDBS� HM� SGD�FQNTO�@MC�FHUD� HS�SGD�
RS@QSHMF�EHKK� BNKNTQ
� RDKDBS�SGD� K@RS�
NAIDBS�@MC� EHKK� HS�VHSG� SGD� DMCHMF�EHKK�
BNKNTQ
�FQNTO�@KK� SGD�NAIDBSR�XNT�V@MS�
SGD� AKDMC�SN� Q@MFD�NUDQ
� @MC� K@RSKX�
RDKDBS�#NKNTQ�"KDMC�

4GHR� ED@STQD� BNLDR� HM� TRDETK� ENQ�
BQD@SHMF�RHLOKD� SGHMFR� KHJD� Q@HMANVR�
NQ�ENQ�LNQD� BNLOKHB@SDC� hSGQDD�
CHLDMRHNM@Ki� NAIDBSR�VGHBG� G@UD�
FQ@CT@SDC� EHKKR� SN�FHUD� SGD�
@OOD@Q@MBD�NE� KHFGS�RGHMHMF�NM� SGDL�

-DS@LNQOGNRHR� BG@MFDR�NMD�
RG@OD� HMSN� @MNSGDQ�RG@OD� HM� @�
MTLADQ�NE�TRDQ�CDEHM@AKD�RSDOR�� )S�
NMKX�VNQJR�VHSG� RHMFKD�NAIDBSR�� �@R�
NOONRDC� SN� @�FQNTO�NE�NAIDBSR�NQ�@�
hBNLONTMCi� NAIDBS
�VGHBG� HR�@�FQNTO�
NE�NAIDBSR� BNLAHMDC� HMSN�NMD�� �@MC

DMCHMF�NAIDBSR�ENQ�@�LDS@LNQOGNRHR�
@QD�CHEEDQDMS
� !RJ?LN L;Q�VHKK�
@TSNL@SHB@KKX� ODQENQL� @�BNKNTQ�AKDMC�
@S�SGD�R@LD�SHLD


!�AHS�LNQD�CHEEHBTKS�SN� TRD�SG@M�
-DS@LNQOGNRHR
� ATS� OQNA@AKX�LNQD�
TRDETK
� HR� SGD�DWSQDLDKX�UDQR@SHKD�
$TOKHB@SD�/AIDBS� QDPTDRSDQ�� !MX�
MTLADQ�NE�BNOHDR�NE�@M�NAIDBS�NQ�
FQNTO�NE�NAIDBSR� B@M� AD�L@CD
� @MC� @�
UDQSHB@K� @MC�NQ�GNQHYNMS@K� NEERDS�
LD@RTQDLDMS�B@M� AD�RODBHEHDC��/M�
SNO�NE�SGHR
� @�UDQSHB@K� @MC�NQ

� � �

�  � ! �� � � � �

�
" � � �

! � � � � �

� � � �

� � ! �

�

� �

�

� �

�

�

�

� � ����� �

0BCM�MB;J?�MN;LN?>�ION�FC@?�;M�;�=CL=F?��0B?�MNL;CABN� FCH?M�SIO�=;H�M??�;L?�
NB?� _N;HA?HNM �̀ I@�NB?�@IOL�JICHNM�� ;H>�NB?�>CMNILNCIH�B;M�<??H�;=BC?P?>�<S�
LIN;NCHA�;H>� _JOFFCHA �̀IH�NB?� F?@N
B;H>�N;HA?HN

SGD�NAIDBS�LTRSM�S�BNMS@HM�LNQD� SG@M�
322 � ONHMSR�

"TS�SGD� RS@QSHMF�@MC� DMCHMF�
NAIDBSR�B@M� G@UD� @�CHEEDQDMS�MTLADQ�
NE�ONHMSR
� @MC�!RJ?LN L;Q�VHKK� BQD@SD�
LNQD�CTQHMF�SGD�LDS@LNQOGNRHR� @R�
MDBDRR@QX�� 4GD�L@WHLTL� MTLADQ�NE�
RSDOR� HRMiS �RODBHEHDC� HM� SGD�L@MT@K�
ATS� )� SQHDC�SN�STQM� @� RPT@QD� HMSN� @�
BHQBKD� HM� 3-222� RSDOR� @MC� HS�VNQJDC��
4GD�LDS@LNQOGNRHR�B@KBTK@SHNM� HSRDKE�
SNNJ�A@QDKX����RDBNMCR� NM� @�
RS@MC@QC�!LHF@� ���
� ATS�SGD�
QDMCDQHMF�SNNJ�@�CD@K� KNMFDQ�@R
3-222�NUDQK@OOHMF�NAIDBSR�NE�ENTQ�
ONHMSR�D@BG� G@C� SN� AD� CQ@VM��7HSG�
SGHR�L@MX�NAIDBSR�NM� @� O@FD
�
!RJ?LN L;Q�O@TRDR�ENQ� KNMF�ODQHNCR�
ADSVDDM� DUDM� RHLOKD�NODQ@SHNMR
� ATS�
SGDM�XNTiUD�FHUDM� HS� @� KNS�SN� SGHMJ�
@ANTS
� G@UDMiS �XNT 

3N�SG@MJ�GD@UDMR�!RJ?LN L;Q�
G@R�@M� h HMSDQQTOS�QDEQDRGi� ED@STQD�� AX�
OQDRRHMF�SGD�RO@BDA@Q�VGHKD� HS� HR�
CQ@VHMF�RNLDSGHMF�NM� SGD�RBQDDM�
!RJ?LN L;Q�VHKK� MNS�ANSGDQ�SN�CQ@V�
@MX�NSGDQ�NAIDBSR�@ESDQ�SGD�NMD� HS� HR�
VNQJHMF�NM��4GD�NAIDBSR� @QD� RSHKK�
SGDQD�NM� SGD� O@FD
� HS�IT R S�CNDRMiS�
ANSGDQ�SN�CQ@V�SGDL
� @KKNVHMF�XNT� FDS�
NM�VHSG� RNLDSGHMF�DKRD� 	RTBG�@R�
EKHOOHMF� HMSN�7HQDEQ@LD�LNCD�ENQ�
LTBG� E@RSDQ� QDEQDRG
� NQ�R@UHMF�@MC�
PTHSSHMF�ENQ� HMRS@MBD
�

!G�XDR
� @KLNRS�ENQFNS���� HE�SGD�EHKK�
NQ� KHMD� BNKNTQR�NE�SGD�RS@QSHMF�@MC

GNQHYNMS@K� RB@KHMF�E@BSNQ�B@M� AD�
DMSDQDC
� @MC�D@BG� CTOKHB@SHNM�NE�SGD�
NAIDBS�VHKK� AD�DMK@QFDC� NQ�QDCTBDC� AX�
SGHR� @LNTMS�� !�2NS@SD� ATSSNM� @KKNVR�
XNT�SN� QNS@SD�D@BG�CTOKHB@SHNM� AX�@�
RODBHEHDC� MTLADQ�NE�CDFQDDR
� DHSGDQ�
@ANTS�@�RHMFKD� ONHMS�NQ�@ANTS�SGD�
UDQSHB@K� NQ�GNQHYNMS@K� @WHR�

)MBQDCHAKD�DEEDBSR�B@M� AD�
@BGHDUDC�VHSG�ITR S�@� EDV�LNTRD�
BKHBJR
� @KSGNTFG�XNT� LHFGS�G@UD�SN�
V@HS�@�EDV�LHMTSDR�ENQ�SGD� QDRTKSR� SN�
AD� B@KBTK@SDC� @MC� CHROK@XDC�

3DUDQ@K� L@FMHEHB@SHNM� KDUDKR�@QD�
OQDRDS�� �&TKK� 0@FD
� &TKK�7HCSG
� ����
@MC� 422��� �OKTR�SGDQD� HR�@�U@QH@AKD�
L@FMHEHB@SHNM� ED@STQD�NODQ@SDC� DHSGDQ�
AX�GHSSHMF�SGD�L@FMHEHB@SHNM� SNNK� @MC�
CQ@FFHMF�@�ANW�NUDQ�SGD�@QD@�SN�AD�
L@FMHEHDC
� NQ�AX�DMSDQHMF�@�
L@FMHEHB@SHNM� E@BSNQ� HMSN�@�SDWS�
F@CFDS�

3+. /�0++
!R�VDKK� @R� KHMDR�@MC� RG@ODR
�
!RJ?LN L;Q�VHKK� KDS�XNT� OTS�SDWS�NM�
SGD� O@FD�

4GD� O@BJ@FD�BNLDR�VHSG� SVN�
ENMSR
� 4HLDR� @MC� (DKUDSHB@
�VGHBG�
@QD� NE� HSR�NVM� ENQL@S�� )�LD@M� SGDX�
@QD� MNS�#NLOTFQ@OGHB�NQ�!CNAD�NQ�
@MXSGHMF�DKRD� KHJD�SG@S�� �SGDX�@QD�
!RJ?LN L;Q�ENMSR�

7DKK
� HM� @BST@K� E@BS�SGDX�@QD�
RHLOKX�RODBH@K� EHKDR�NE�BNLONTMC�
NAIDBSR�SG@S�G@OODM�SN� KNNJ� KHJD

� ( $" � � .#*++ - � W � $..0 � � � � W �%0) � � � � �



!"0(1,- � -2�) & 0% &+$

LETTERS�AND� NUMBERS�� 0NCE�THEY�ARE�
ON� THE�PAGE� INDIVIDUAL� LETTERS�OR�
PARTS�OF�INDIVIDUAL� LETTERS
�WHOLE�
WORDS�OR�GROUPS�OF�WORDS�CAN�ALL� BE�
PULLED� ABOUT�AND�MANIPULATED� LIKE�
ANY�OTHER�OBJECT�

5WO�FONTS� ISN�T�VERY�MANY
� AND�
5IMES�AND� )ELVETICA� ARE� NOT�
PARTICULARLY�USEFUL� AS�DISPLAY�FONTS
�
SO� ITiS�A�GOOD�JOB�THERE� IS�AN�
ADDITIONAL� UTILITY�AVAILABLE�WHICH�WILL�
CONVERT�4OFT�-OGIK�OUTLINE� 	�%.'
�
FONTS� INTO� SOMETHING�WHICH

&XPERT%RAW�CAN� USE�� 4OFT�-OGIK�FONTS�
ARE�EASILY�AVAILABLE� IN� THE�6,
� BUT�
THE�&XPERT%RAW�FONT�CONVERSION� UTILITY�
	CURRENTLY
� IS� NOT��YOU�LL� HAVE�TO�GET�IT�
DIRECT�FROM�(OLD�7ISION� IN�(ERMANY��
*�M� SORRY
� *� HAVEN�T�YET�BEEN�ABLE�TO�
FIND� OUT�WHAT� IT� IS�CALLED� � �THE�
MANUAL� REFERS�TO� IT�SIMPLY�AS�AN�
�ANCILLARY�PRODUCTk� AND�THE�6,�
DISTRIBUTORS�	(ENISOFT
�SAID�� �&RM���k

5HERE�MAY�WELL� BE� ROOM� HERE�FOR�
SOMEONE�TO�BUY�THE�(OLD�7ISION�
UTILITY�AND� THE�4OFT�-OGIK�FONTS
�
CONVERT�THEM�TO�&XPERT%RAW�FORMAT�
AND� FLOG�THEM�ON� THE� PUBLIC�DOMAIN�
GRAPEVINE�

5EXT� IS�ENTERED�VIA� A� REQUESTER�
RATHER�THAN� TYPED�DIRECTLY�ON� TO�THE�
PAGE��"�COLLECTION�OF�EIGHT�BUTTONS�
ALLOWS�YOU�TO�CHOOSE�FROM�A�
SELECTION�OF�SIZES�FROM� ��PT�TO�
���PT
� OR�YOU� CAN�TYPE� PARTICULAR�
POINT�SIZES� INTO�9�AND�:�GADGETS�� �
FONTS�CAN�BE�A�DIFFERENT�POINT�SIZE�
WIDE�THAN� HIGH� IF�YOU� LIKE�

$HARACTER�SPACING�CAN�BE�
ADJUSTED�AND� ANY�SLANT�ANGLE�CAN� BE�
SPECIFIED�

:OU� CAN�ALSO� ALIGN� TEXT�WITH� A�
CURVE�� 5O�ACHIEVE�THIS�YOU� HAVE�TO�
SELECT�THE�CURVED�OBJECT�BEFORE�
BRINGING�UP�THE�TEXT� REQUESTER��5HE�
TEXT�CAN� BE�ALIGNED�TO�THE� LEFT�OR� RIGHT�
OF�THE�CURVE
� OR�CENTRED
� AND�
CHARACTERS�CAN�BE�AUTOMATICALLY�
ROTATED� TO�THE�SAME�ANGLE�OF�THE� PART

OF�THE�CURVE�ON�WHICH� THEY�HAPPEN� TO�
BE�SITTING�

*F�THE�WHOLE�OF�THE�TEXT�WONiT�FIT�
ALONG�THE�SELECTED�CURVE
�YOU�WILL� BE�
WARNED
� AT�WHICH� POINT�YOU�EITHER�
NEED�TO� USE�FEWER�WORDS�OR�REDUCE�
THE�SIZE�OF�THE�FONT�

5ALKING�OF�ALIGNING�THINGS
� ANY�
OBJECT�OR�GROUP�OF�OBJECTS�CAN�BE�
AUTOMATICALLY�ALIGNED� IN� RELATION�TO�
EACH�OTHER�OR� IN� RELATION� TO�THE�SIDES�
OF�THE�PAGE�� 'OR�INSTANCE
� TO�QUICKLY�
POSITION�A�GRAPHIC�EQUIDISTANT

BETWEEN� THE� LEFT�HAND�AND� RIGHT�HAND�
SIDES�OF�THE�PAGE�YOU�WOULD� SIMPLY�
SELECT�IT�AND�HIT�THE�CENTRAL� HORIZONTAL�
ALIGN�BUTTON� IN� THE�"LIGN�0BJECTS�
REQUESTER�

53"$*/(�#*5."14
0NE� SPECIAL� FEATURE�OF�&XPERT%RAW�*�
HAVEN�T�MENTIONED�YET� IS�
7ECTOR5RACE��5HIS�TAKES�AN� *''�*-#.�
AND� CONVERTS� IT�INTO�A�STRUCTURED�
DRAWING��5HE� REST�OF�THE�WORLD� KNOWS�
THIS�TYPE�OF�OPERATION� AS� hAUTO�TRACE��

/OW�DONiT�GET�EXCITED�� ALTHOUGH�
7ECTOR5RACE�WORKS
� THE� RESULTS�ARE�
INCONSISTENT�� .UCH�EXPERIMENTATION�
WITH� SEVERAL�ASSOCIATED�TRACING�
FEATURES� IS� REQUIRED
� AND� AT�THE�END�
OF�THE� DAY�� �ALMOST� LITERALLY�
SOMETIMES
� BECAUSE� IT�CAN�BE�SOOOO�
SLOW�� � �YOU� ARE� LEFT�WITH�A� STRUCTURED�
DRAWING�CONSISTING�OF�TENS�OF�
THOUSANDS�OF�POINTS� AND�MANY
�MANY�
OBJECTS��5HIS�MEANS�THEY�TAKE� UP�
LOTS� AND� LOTS�OF�MEMORY
� THEY�RENDER�
ON� TO�THE�SCREEN�MORE�SLOWLY�THAN�
OUR�&DITOR�GETS�HIS�WALLET�OUT�WHEN�
ITiS� HIS� ROUND� 	RUNS�FOR�COVER
���� AND�
THEY�TAKE�EVEN� LONGER�TO� IMPORT� INTO� A�
%51�PACKAGE�AND� TO� PRINT�

5HIS� ISNiT�&XPERT%RAWiS�FAULT
� IT�S�
SOMETHING�THAT�HAPPENS�WITH� ALL�
EXTREMELY�COMPLICATED� STRUCTURED�
DRAWINGS�

7ECTOR5RACE�ONLY�WORKS�WITH�TWO��
COLOUR�*''S�AS� IT� IS� INTENDED�MAINLY�TO

BE�USED�TO�TRACE� BLACK�AND�WHITE� *''S�
OF�SCANNED� LINE�DRAWINGS�� *F�YOU� TRY�TO�
IMPORT�A�COLOURED� PICTURE

&XPERT%RAW�WILL�WARN�YOU� AND�GIVE�
YOU� THE�OPTION� TO�CANCEL�OR� LOAD�THE�
FIRST�BITPLANE�OF�THE� COLOURED� PICTURE�
AND� TRACE�THAT�

'OR�SMALL
� SIMPLE� LINE�DRAWINGS�
7ECTOR5RACE�WORKS�WELL
� AND�QUITE�
QUICKLY
� BUT�FOR�ANYTHING�EVEN�SLIGHTLY
�
COMPLICATED� IT�TAKES�AGES�AND�THE�
END� RESULT�OFTEN� CONTAINS�GLITCHES�
AND� STRANGE�FILLED�AREAS�WHICH�
WEREN�T� IN� THE�ORIGINAL� BITMAP�

*� WOULD� IMAGINE�THAT�THE�
7ECTOR5RACE�FUNCTION� IS�SOMETHING�
THAT�WILL� GET�BETTER�AND� BETTER�AS�(OLD�
7ISION� RELEASES�&XPERT%RAW�
UPGRADES�

*/�"/%�065
&XPERT%RAW�HAS� ITS�OWN�DOCUMENT�
FILE�FORMAT
� BUT� IMPORT�FILE�FORMATS�
SUPPORTED� ARE�1ROFESSIONAL�%RAW�
	$LIPS

�"EGIS�%RAW�AND�&XPERT%RAWiS�
OWN�7ECTOR5RACE�FORMAT��0BJECTS�OR�
GROUPS�OF�OBJECTS�CAN� BE� SAVED� AS�
1ROFESSIONAL�%RAW�$LIPS�OR� IN�
&NCAPSULATED�1OST4CRIPT�'ORMAT�
	&14'
�

1AGE�SIZES�CAN�BE�ANYTHING�YOU�
LIKE�� A� SELECTION�OF�PRESET�SIZES�CAN�
BE�CHOSEN�FROM�OR�YOU�CAN�TYPE�
MEASUREMENTS� INTO�GADGETS��5HE�
GADGETS�HAPPILY�ACCEPT� RIDICULOUSLY�
LARGE�SIZES
� BUT�SCREEN�DISPLAY�
PROBLEMS�CREEP� IN� AFTER�ABOUT����
INCHES�BY���� INCHES��5HERE� IS�A�
-ANDSCAPE�BUTTON� FOR�THOSE�WHO�
DON�T� LIKE�SWAPPING�THE�WIDTH� AND�
HEIGHT�MEASUREMENTS�BY�HAND�

5HE�MEASURING�SYSTEM� IS�A�
CHOICE�OF�INCHES
� CENTIMETRES
�
MILLIMETRES
� POINTS�OR� hREALi� UNITS� 	OF�
WHICH�THERE�ARE� �
����TO�THE� INCH
�

.ARGINS�MEASUREMENTS�ALL� ROUND�
CAN�BE� SPECIFIED
� ALTHOUGH� THIS�AREA�
ISN�T� LIKE�A�TRADITIONAL�MARGIN�� � IT�S�A�
BORDER
� AN� AREA�OF�THE� PAGE�WHICH�
DOES�NOT�GET�PRINTED�

1RINTING�OPTIONS�ARE�FAIRLY�
COMPREHENSIVE�� &XPERT%RAW�UTILISES�
STANDARD�1REFERENCES� PRINTER�DRIVERS�
AND� PROVIDES�THE�NORMAL�SEVEN�
%ENSITY�BUTTONS
� PLUS� IT�HAS� BUILT�IN�
-ASER+ET� **
� )1(-
� 1OST4CRIPT�AND� *''�
*-#.�DRIVERS�

*''�*-#. �:UP
� SELECT�THIS�OPTION�
AND�THE� PAGE�GETS� SAVED�TO�DISK�AS�A�
����DPI� BLACK�AND�WHITE�BITMAP�� 4O�A�
FULL�"��PAGE�WILL� BE�ABOUT��
����
PIXELS�WIDE�BY��
����PIXELS� HIGH��0FF�
THE�TOP�OF�MY�HEAD� *� CAN�T�THINK�OF�A�
REAL� USE�FOR�THIS
� EXCEPT�MAYBE�TO�
CONVERT�MULTI�COLOURED�STRUCTURED�CLIP�
ART� INTO� BLACK�AND�WHITE� *''�CLIP�ART�

*N�MY�TESTS�THE� -ASER+ET� **� DRIVER�
WORKED�PERFECTLY�EVERY�TIME
� AND�
PRINTED� THE�WHOLE� LENGTH�OF�THE� PAGE
� �NO�CUT�OFF�AT���� INCHES�

5HE�)1(-�DRIVER� *� HAVEN�T�BEEN�
ABLE�TO�TEST�BECAUSE� *� DONiT�HAVE�A�
PLOTTER
� BUT�THE� FILE� IT�CREATES� LOOKS�
CORRECT�� 5HE�1OSTSCRIPT�DRIVER�WORKS�
PERFECTLY�

5HE�1RINT� REQUESTER�ALSO� HAS�
.IRROR�AND� /EGATIVE�BUTTONS
� PLUS�9�
AND�:�SCALING�GADGETS�

'OR�SUCH�A� SOPHISTICATED�DRAWING�
PACKAGE�THE�MANUAL� IS�SURPRISINGLY�
SHORT��5HERE� IS�A�TINY�TWO�PAGE�
TUTORIAL� TO�GET�YOU�GOING
� BUT�APART�
FROM�THAT�AND�A�HANDFUL� OF�EXAMPLE�
CLIPS
�YOU�RE�FLYING�SOLO�� %ESPITE� ITS�
RELATIVE�EASE�OF�USE
� *� THINK�THIS� IS�
ONE�PROGRAM�WHICH�WOULD�BENEFIT�
ENORMOUSLY�FROM�ON�LINE� HELP�AND�A�
GOOD� hTRICKS�AND� TIPSi� SECTION� IN� THE�
MANUAL�

0VERALL
� THOUGH
�&XPERT%RAW�IS�A�
FAST�AND�FAIRLY�POWERFUL� STRUCTURED�
DRAWING�PACKAGE�� 1USHING� IT�TO� ITS�
LIMITS� IN� A� LOW�MEMORY�SITUATION� AND�
IN� COLOUR�MODE� *�MANAGED�TO�CRASH� IT�
ONCE�OR�TWICE
� AND�THERE�S� AN�
OBSCURE�BUG�*� DISCOVERED� 	AND�
REPORTED
� IN�THE�7ECTOR5RACE�
REQUESTER�THAT�GIVES�A�4OFTWARE�
'AILURE�EVERY�TIME�

0,
� IT iS� NO�1RO�7ECTOR�� #UT�HEY�
�
IT�COSTS�FOUR�TIMES� LESS�
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&ASE�OF�6SE� m � m � m �0
/O�STRUCTURED�DRAWING�PACKAGE� IS�EASY�TO�
USE� UNTIL� YOUiVE� PRACTISED� A� LOT

'EATURES� m � m � m � 0
-ACKS�SOME�OF�THE� MORE� POWERFUL� TOOLS�
THAT�VECTOR�GRAPHIC� ADDICTS�WILL� EXPECT
� BUT�
BEGINNERS�WON�T� KNOW�WHAT�THEY�ARE�
MISSING�AND�WILL� FIND� � H@5BD� B1G M C�FEW�
TOOLS�GOOD�ENOUGH�

4PEED� m � � � m � m �0
1RETTY�NIFTY� IN�8IREFRAME�AND� #LACK��
8HITE�MODES
� BUT�GETS�SLOWER�AND� SLOWER�
THE�MORE�OBJECTS�YOU� PUT�ON� A� PAGE�

%OCUMENTATION� m � m �0 �0 �0
%ESCRIBES�THE� FEATURES� ADEQUATELY�BUT�
GIVES� LITTLE� HELP�TO �BEGINNERS�

1RICE�7ALUE� m m m ( 0
5HE� 331� IS� PERHAPS� A�TOUCH� EXPENSIVE�FOR�
WHAT� IT�CAN� DO
� BUT� IF�THE� USUAL�_ �� _ � � �
MAIL� ORDER�DISCOUNTS� HAPPEN� IT�WILL�
BECOME�MUCH� BETTER�VALUE

0VERAL&� RA TING � m �m �m �O
"�GOOD� INTRODUCTION� TO�STRUCTURED�DRAWING
�
BUT�EVENTUALLY�YOUi LL�WANT�MORE�FEATURES�

�IA6CE� C2H �S�5EXT�TOOL�HAS�A�NUMBER�OF�USEFUL� FEATURES
� BUT�YOU�ONLY�GET�TWO�
TYPEFACES�WITH�THE�PACKAGE

".*("�4)011&3�m �*446&� ��� m �+6/&� ����
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�
UST�UNDER�A�YEAR�AGO� *�WAS�
EXTOLLING�THE�VIRTUES�OF�
�> 28:?6 �	THE�'IRST�
(ENERATION
��/OW�*MPULSE�

HAS�RELEASED�VERSION��
� AND�PACKED�
IT�WITH� NEW�FEATURES�AND� IMPROVEc
MENTS��4O
� ����BE�GIVING�YOU�A�BRIEF�
UPDATE�ON� THAT��"S�WELL�AS�THIS
� *�LL�
BE�TAKING�A� LOOK�AT�&2J�2?46��
POSSIBLY�THE�FASTEST� RAY�TRACING�
SOFTWARE�FOR�THE�"MIGA��8HAT�S�
MORE
� THERE�S�A� REVIEW�OF�
'FC7246" 2DE6 C �AND�" 2A" 2D E6 C �� �
TWO�NEW�PRODUCTS�WHICH�PROMISE�TO�
ADD�CLOUT�TO�YOUR�ANIMATIONS�

*N�CASE�YOU�VE� BEEN�VISITING�
RELATIVES�ON�.ARS
�YOU� PROBABLY�DONiT

�/?F�+67A3:3F�@A3>@�7<A=�A63�A67?2�
27;3<@7=<�D7A6�/�?3C73D�=4�
�;/57<3����/:=<5�D7A6�"/>"/@A3?�
/<2�'B?4/13"/@A3?�A=�/22�<3D �
A3EAB?3�/<2�:743�A=�F=B?�/<7;/A7=<@�
� �>:B@�/�>?3C73D�=4�&/F�/<13

�> 28:?6 �CAN�NOW�TURN�BITMAP�FONTS�
DIRECTLY�INTO�OBJECTS�� �LIKE�THE�
LETTERS� IN�THIS� IMAGE�� 'IREWORK�
EFFECTS
�SPOTLIGHTS�AND�CLOUDS�ARE�
ALSO� ILLUSTRATED

RAO
BE�CONFUSED�WITH�"MIGA%04�
1REFERENCES
�YOU�UNDERSTAND
�ANY�OF�
THE�MENU�COMMANDS�CAN�BE�ADDED�
TO�A�ROW�OF�LABELLED� BUTTONS� AT�THE�
BOTTOM�OF�THE�SCREEN��"LL� OF�
*MAGINEiS�EDIT�SCREENS� 	'ORMS

%ETAIL
� CYCLE
� 4TAGE�AND�"CTION
�CAN�
HAVE�THEIR�OWN� SET�OF�BUTTONS��4O�BY�
ADDING�THE�COMMANDS�YOU� USE�MOST
�
ALL�YOU�HAVE�TO�DO� IS�CLICK�ON�THE�
BUTTON�AND� ITiS�ACTIVATED�� *N� ADDITION
�
MANY�OF�THE� PRESET�PARAMETERS�SUCH�
AS�SCREEN�COLOURS
� DEFAULT�DISPLAY�
MODE
� FUNCTION� KEYS�AND� RENDERING�
PRESETS�CAN�BE�EASILY�SWAPPED�OR�
ADDED�TO
�MAKING�*MAGINE�EVEN�MORE�
POWERFUL��$ONFIGURATION�FILES�CAN�BE�
SAVED�AND� LOADED� LATER
� SO�YOU�COULD�
DEFINE�SPECIALISED� SET�UPS� IF�YOU�
NEEDED�TO
� AND� LOAD�THEM�AS�YOU�
WISHED�

*�GET�THE� IMPRESSION� THAT�ONCE

8ITH�NEW�OBJECTS� LIKE�THIS�1ORSCHE�YOU�CAN�MAKE�SOME�
GREAT�PICTURES��5HE�LIGHTS�ARE� hFOG�OBJECTS��WHICH�ALSO�
EMIT� LIGHT�� �GIVING�A�SOFT
�DIFFUSED� LOOK

KNOW�THAT� *MAGINE�JUST�MIGHT�BE�THE�
LEADING�EDGE��%�MODELLING�AND�
ANIMATION� PROGRAM�CURRENTLY�AVAILABLE�
FOR�THE�"MIGA�� *T�CAN�BE�A�PIG�TO�USE
�
BUT�THE� RESULTS�CAN�BE�EXCEPTIONAL��
5HE� RELEASE�OF�*MAGINE�� �CONTINUES�
THE�JOURNEY�WHICH� BEGAN�SOME�YEARS�
AGO�WITH�4ILVER
� ONE�OF�THE�FIRST�RAY�
TRACING�PROGRAMS�FOR�THE�"MIGA�

*."(*/&���� �
5)&�/&95�(&/&3"5*0/
*T�S�APPARENT�THAT�THE� *MPULSE�TEAM�
HAS�BEEN� HARD�AT�WORK
� BECAUSE� IN�
ADDITION�TO�ALL� THE�NEW�BELLS�AND�
WHISTLES�THERE� IS� AT� LAST�A�DECENT�
MANUAL� PROVIDED�� �REDRESSING�WHAT�
WAS
� IN�MY�OPINION
� *MAGINE�S�WORST�
FAILING�� /OVICE�USERS�SHOULD� NOW�BE

ABLE�TO�GET�A�GRIP�ON�
WHAT�THE�PROGRAM�
DOES�BY�STUDYING�THE�
MANUAL�� 1RESENTED�
ALMOST�AS�ONE� LONG�
TUTORIAL
�THE�MANUAL�
WORKS� IN� SHORT	ISH
�
STAGES�THROUGH� ALL�
THE�PROGRAM�S�
FEATURES
� BUILDING�UP�
A�FOUNDATION�OF�
KNOWLEDGE�AS�THE�
READER�PROGRESSES�� *T�
ISN�T�PERFECT�YET�� �
THE� *NDEX�HAS�A� LOT�
OF�GAPS�AND� IS�
STRANGELY�LOCATED�
BEFORE�THE�END�OF�THE�
BOOK�� #UT� IT�IS�THE�
FIRST�ONE�THEYiVE�EVER�
HAD
� SO�PERHAPS� *iM�
BEING�A�BIT�UNFAIR�

"ND�A� LITTLE�MORE� ILLUSTRATION�WOULDNiT�
GO�AMISS��4TILL
� �����FOR�EFFORT�

*MAGINE���IS� NOW�SUPPLIED�ON�
FOUR�DISKS�� �AND� INCLUDES�A�COLLECTION�
OF�GREAT�NEW�OBJECTS��"S�BEFORE�THERE�
ARE�TWO�VERSIONS�OF�THE�PROGRAM�� �
ONE�FOR�TURBOCARD� USERS�AND�ONE�FOR�
THOSE�WITHOUT��"ND� IT�ALL� INSTALLS�
PAINLESSLY�ON� HARD�DISK�� 4O�MANY�
IMPROVEMENTS�HAVE�BEEN�MADE�THAT�
IT iS�SIMPLER�JUST�TO� LIST�THEM�THAN�TO�
DESCRIBE�THEM�ALL� IN�DEPTH�� 	4EE�
BOXOUT�OPPOSITE
�

$)004&�:063�10*40/
0NE�OF�MY�FAVOURITE�NEW�FEATURES� IS�
THE�1REFERENCES�EDITOR
�WHICH� IS�A�
REAL�TIME�SAVER�WHEN� USED�
INTELLIGENTLY��8ITH�1REFERENCES� 	NOT�TO

&*�$&+"�
����+"4�#"�12/"0
2UICKRENDER�FEATURE�� �3ENDER�THE�SCENE�FROM� ANY�OF�THE�EDIT�WINDOWS� IN�ANY�
PRESET�OR�USER�DEFINED�FORMAT�

4ET�UP�ON�SCREEN�USER�BUTTONS�TO�SHORT�CUT�THOSE�TRIPS�TO�THE�OVERLOADED�
1ULLDOWN�.ENU�BARS�� #Y�ADDING�YOUR�FAVOURITE�COMMANDS�AS�BUTTONS�YOU� CAN�
ACCESS�THEM�WITH�A�SIMPLE�CLICK�OF�THE�MOUSE�

"CTION�&DITOR� IS�NOW�SEPARATE�FROM�THE�4TAGE� &DITOR
�MAKING�ACCESS�EASIER�

5HEREiS�A�NEW�1REFERENCES�OPTION�WHICH�MAKES�RECONFIGURING�THE� PROGRAM�
CHARACTERISTICS�REALLY�SIMPLE�� 4ELECT�THE�OPTIONS�YOU�WANT�TO�CHANGE
� ADD�A�
NAME
� OR�OTHER�PARAMETER
�SAVE�AND�USE��.UCH�BETTER�THAN�THE� PREVIOUS
�
CONFUSING�WAY�

5HE�$YCLE�&DITOR�NOW�USES�THE� h0NION�4KIN
i� SO�THAT�YOU�CAN�SEE�THE� LAST�
MOVE�YOU�MADE�� �HELPING�YOU�MAKE�THE�NEXT�MOVE�MORE�ACCURATELY�

*MPROVED�HANDLING�OF�BRUSH�MAPPING
�WITH�AUTO�SCALING�ON�TO�OBJECTS�

/EW�FEATURE�TO�SELECT�AREAS�OF�OBJECTS�TO�BE�MAPPED�ONTO�

%IRECT�SUPPORT�FOR�BITMAP�FONTS�� �4ELECT�A�FONT
� TYPE� IN�THE�TEXT�AND� ITiS�
CONVERTED� INTO�A��%�OBJECT�

/EW�FEATURE�TO�DEFINE�DIFFERENT�AREAS�OF�AN�OBJECT�AS�4MOOTH�OR�4HARP�	IE�
1HONG�SHADED�OR�NOT
�

/EW�FEATURE�TO�GIVE�AN�OBJECT�OR�LIGHT� jFOGGINESSk�� �FOR�MAKING�ITEMS�SUCH�
AS�CLOUDS
�WATER
� SNOW�OR�MORE� REALISTIC
� DIFFUSED� LIGHTS�

4EVERAL�NEW�&FFECTS� HAVE�BEEN� INCLUDED�� �#OING
� 'IREWORKS
� 'LASH
� 3IPPLE��
AND�5UMBLE�

4TEREO��%�RETURNS�BY�POPULAR�DEMAND�� �6SE��%� -$%�GLASSES�TO�MAKE��%�
ANIMATIONS�COME�TO� LIFE�

%IRECT�SUPPORT�FOR�%$57�FILES��"LSO�DIRECT�SUPPORT�FOR�*MPULSESi� 'IRECRACKER�
BOARD
�WHICH� LOOKS� LIKE�IT�WONiT�BE�AVAILABLE�IN�A�1"-�VERSION�THOUGH�

3EDESIGN�OF�THE�ENTIRE� INTERFACE�TO�CONFORM�WITH�8#���� LOOK�

(REATLY�IMPROVED�'ORMS�&DITOR�� �"T�LAST�WE�CAN�MAKE�OBJECTS�WHICH�MAKE�
SENSE�� 	0R�AT�LEAST�MORE�SENSE�THAN� THEY�USED�TO
�

/EW�TEXTURES� INCLUDE�8ATER
�WHICH� IS� PARTICULARLY�GOOD�AND�1ASTELLA
�WHICH�
PROVIDES�A�SORT�OF�BLENDED�CAMOUFLAGE�EFFECT�

\ \ � � ".*("�4)011&3�m �*446&� ���m �+6/&� ����
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4 @�� �YOUiVE�BOUGHT�YOUR�COPY�
OF� �> 28:?6 �AND�YOUiRE�
GEARING�UP�TO�PRODUCE�SOME�
STUNNING����BIT�ANIMATIONS��

:OU�VE�GOT�A�GREAT� IDEA
� AND�YOUiVE�
GOT�ALL� THE�OBJECTS� READY�TO�ROLL�
0NLY�� �YOU�JUST�CANiT �SEEM�TO�WORK�
OUT�HOW�TO�MAKE�THAT�GLASS� LOOK�
RIGHT
� THE�CHROME�SHINE�AS� IT�SHOULD�
OR�HOW�TO�DRAPE�THAT� BACKGROUND�
WITH�THE�PATTERN�OF�YOUR�DREAMS�

*iM� NOT�SURPRISED
� BECAUSE� IT�CAN�
BE�DIFFICULT�GETTING�TO�GRIPS�WITH� ALL�
THE�POSSIBLE�OF�"TTRIBUTE
� 5EXTURE�AND�
#RUSH�.APPING�THAT� *MAGINE�OFFERS��
&VEN�EXPERIENCED� USERS�HAVE�GONE�
THROUGH� HELL� AND�HIGH�WATER�EXPLORING�
SOME�OF�THE�MORE� REMOTE� REGIONS�OF�
*MAGINE�IN� THEIR�SEARCH� FOR�BURIED�
TREASURE� 	GOLD
�DIAMOND� AND�OTHER�
ATTRIBUTES
� *�MEAN
�

#UT�DESPAIR�NO�MORE�� �HELP� IS� AT�
HAND��"MERICAN� -OUIS�.ARKOYA�	A�
TIME�SERVED� AND� RESPECTED� HAND� IN�
THE�"MIGA�GRAPHICS�COMMUNITY
� HAS�
COME�UP�TRUMPS�WITH� A�COUPLE�OF�
REFERENCE�WORKS�WHICH�OPEN� UP�NEW�
WORLDS�AT�THE�TOUCH�OF�A�MOUSE�

.AP.ASTER�AND�4URFACE.ASTER�
ARE�TWO�SEPARATE�PACKAGES� DESIGNED

"N� ILLUSTRATED�)OW�TO
� COURTESY�OF�%R�(AZ��.AKE�AN� *''�BRUSH
�
WRAP� IT�ON�TO�AN�ORANGE�SPHERE�AS�AN�"LTITUDE�	#UMP
�.AP�
AND�)EY�1RESTO��"�MOUTH�WATERING�GREY�ORANGE�

THAN�WHAT� ITS� ACTUAL� SHAPE� IS�
5HINK�ABOUT� IT�LIKE� THIS�� �YOU�WANT�

A�SHINY�CHEQUERED�FLOOR
� GOLD� FITTINGS�
AND�A� PANORAMIC�VIEW�FROM�A�WINDOW�
FOR�THE��%�PALACE�YOUiRE�BUILDING�
-ET�S�TAKE�THE�VIEW�FIRST�� *N�THE� REAL�
WORLD�THE�OBJECTS�YOU� SEE�THROUGH� A�
WINDOW�HAVE�TO�ACTUALLY�EXIST
� THOUGH�
YOU�COULD� USE�A�PICTURE�WINDOW�TO

Y �Y �Y �/".2&/"*"+10�Y �Y �Y
5O�MAKE�FU LL� USE�O F�BOTH� " 2 A " 2 D E6 C �AND� ' F C 72 4 6 " 2 D E6 C � � *MPULSE�
*N C iS� �> 2 8 :? 6 �SO FTW ARE � IS�OBVIOUSLY� REQUIRED
� THOUGH�THE � SLIDE�
SHOWS�W ILL� RUN� ON�ANY�"M IGA�W ITH ��. B�O F�MEMORY��4OME�O F�THE �
" 2 A " 2 D E6 C �DEMOS� FO R� �> 2 8 :? 6 �W I\L� REQUIRE� UP�TO ��. B �O F�MEMORY�TO �
RENDER�� "� HARD� DRIVE�AND�A� TU RBO �BOARD�WOULD� A LSO� HELP�G REATLY �

NOT�ONLY�TO�DEMONSTRATE�THE�MANY�
POSSIBILITIES�WHICH� *MAGINE�OFFERS� FOR�
PUTTING�THE�CLOUT�INTO�OTHERWISE�
LIFELESS� OBJECTS
� BUT�ALSO�TO�PROVIDE�
YOU�WITH� SOME� NEW�ATTRIBUTES�AND�
IMAGES�TO�EXPERIMENT�WITH� AND�
INCORPORATE� INTO�YOUR�OWN�WORK�

#UT�FIRST�SOME�TECHNICAL� STUFF
� AS�
A�FEW�DESCRIPTIONS�ARE� IN�ORDER�FOR�
THOSE�WHO�THOUGHT�THAT�MAPS�WERE�
SOMETHING�THAT�#OY�4COUTS�GOT�
CAUGHT� IN� THEIR�WOGGLES�

"S�ONE�OF�THE� LEADING��%��
MODELLING�AND�ANIMATION� PROGRAMS�
FOR�THE�"MIGA
� *MAGINE�PROVIDES�
MANY�FACILITIES�FOR�PRODUCING�
MARVELLOUS� LOOKING�OBJECTS�� 4OME�OF�
THE�MOST� IMPORTANT�OF�THESE�ARE�
MORE�TO�DO�WITH� HOW�AN�OBJECT� LOOKS

OBSCURE�A� PARTICULARLY�NASTY�VIEW�� *N�
A�COMPUTER��%�WORLD� IT�S� POSSIBLE�TO�
BUILD�ALL�THE�OBJECTS�WHICH�YOU�WILL�
SEE�THROUGH� THE�WINDOW
� BUT�THIS� IS�
USUALLY�WASTEFUL� OF�BOTH�MEMORY�AND�
RENDERING�POWER
� UNLESS�YOUiRE�GOING�
TO�MOVE�OUTSIDE�THE�WINDOW�AT�SOME�
POINT��5HE� SOLUTION� IS�TO�."1�A�
GRAPHIC� IMAGE�	PERHAPS�A�NICE�
LANDSCAPE
� INTO�THE�WINDOW�AREA�TO�
PROVIDE�THE�VIEW��5HIS� IS�EASILY�
ACHIEVED�BY�IMPORTING�A� SUITABLE�
PICTURE�FROM�A�PAINT�PROGRAM�OR�
SCANNER�AND�USING� IT�AS�A�BRUSH
�
HENCE�THE�TERM� #RUSH�.APPING��5HE�
FLOOR�COULD�BE�MADE�BY�GIVING� IT�A�
CHEQUERED� SURFACE�TEXTURE� 	5EXTURE�
.APPING

�WHILE�THE�GOLD�OBJECTS�ARE�
PRODUCED�BY�MANIPULATING�THEIR

"TTRIBUTES�	THE�
PROPERTIES�WHICH�
DEFINE�THE� PHYSICAL�
APPEARANCE�OF�THE�OBJECT
�

"NOTHER�MAPPING�EXAMPLE� IS�THAT�
OF�AN� ORANGE�� *F�YOU�WERE�TO�TRY�TO�
MODEL� ONE�YOU�D�END� UP�WITH� A�
SPHERICAL� SHAPE�COVERED�WITH�TINY�
DIMPLES�� �AN�OBJECT�COMPOSED� OF�
MAYBE�THOUSANDS�OF�POINTS�AND�
POLYGONS��"LTHOUGH� IT�WOULD� LOOK� LIKE�
AN�ORANGE
� SUCH�AN�OBJECT�WOULD� USE�
EXCESSIVE� AMOUNTS�OF�MEMORY�AND�
TAKE�MUCH�TOO� LONG�TO�MODEL��5HIS� IS�
WHERE�"LTITUDE�.APPING�	OR�#UMP�OR�
&LEVATION�MAPPING
�COMES�TO�THE�
RESCUE�� *T�WORKS� LIKE�THIS���

6SE�A� PAINT�PROGRAM�SUCH� AS�
%ELUXE�1AINT�TO�MAKE� A�GREY�SCALE� *''�
OR�BRUSH� IMAGE� 	���COLOURS�OR� LESS�
WILL� USUALLY�DO
�� 'OR�THE�ORANGE� SKIN� A

5O�SHOW�OFF�ALL�OF�'FC7246" 2D E6 CND�ATTRIBUTES� *�MADE�A�
CONE�AND�COPIED� IT����TIMES�� *� LOADED�A�NEW�ATTRIBUTE�
ON�TO�EACH�OF�THE�CLONED�CONES
� LEAVING�THE� LAST�PLAIN�
FOR�COMPARISON��5O�SEE�ANY�REFLECTION� AND�REFRACTION�
EFFECTS� *� MADE�A�CHEQUERED� FLOOR�	USING�$HECK�5EXTURE

�
AND�ADDED���SPHERICAL�WHITE� LIGHTS�ABOVE�THE�SCENE

COLOUR�CYCLED�SPRAY�OF�DOTS� RANGING�
FROM�DARK�GREY�TO�WHITE�ON�A�PLAIN�
BACKGROUND�SHOULD� SUFFICE�� 6SE�THIS�
AS�AN�"LTITUDE�MAP�TO�WRAP�OVER�THE�
SURFACE�OF�A�SIMPLE�ORANGE�COLOURED�
SPHERICAL� OBJECT��5HE� RESULT�WILL� BE�A�
CONVINCING� LOOKING�ORANGE�WHICH�
TAKES�ONLY�A� FRACTION�OF�THE�TIME
�
EFFORT�AND�MEMORY�TO� PRODUCE�THAN� A�
MODELLED�ONE��:OU�CAN�SEE�THE�
RESULTS� IN� THE� ILLUSTRATION�� #Y�THE�WAY
�
THIS� IS� ALSO� HOW�DETAILS� SUCH�AS�
HEADS�AND�TAILS� ARE�PUT�ON�COINS
� AND�
THOSE�FLASH� LOOKING�BACKGROUNDS�FOR�
TELEVISION�ARE� PRODUCED�

*MAGINE�HAS�THREE�WAYS�OF�
AFFECTING�HOW�AN�OBJECT�LOOKS�� 'IRST

=IHNCHO?>�IH�J;A?���

� !�-,4"/�20"/0
�%�PROGRAMS� SUCH�AS� *MAGINE�� 3EAL��%
� 3AY%ANCE
� ALL� BENEFIT�FROM�HAVING�
PLENTY�OF�MEMORY�AND�A� HARD� DRIVE�TO� LOAD�AND�SAVE� IMAGES�WITH�� #ECAUSE�
RENDERING�WITH��%�PROGRAMS� IS� TOUGH�ON�YOUR�COMPUTER�S�DATA�PROCESSING�
DEPARTMENT
� IT�S�OFTEN�ADVISABLE�TO�HAVE�AN�ACCELERATOR�BOARD�AS�WELL
�
OTHERWISE�THE� POOR�OLD�"MIGA� IS�CONTINUALLY�TIED� UP�JUST�PRODUCING�PICTURES��
5HIS�MIGHT�SEEM�A� LOT�OF�EXTRA� HARDWARE� IF�YOU�JUST�HAVE�A� PLAIN�"MIGA�����
AND�ARE�WONDERING�WHETHER�TO�GET� INTO��%�ANIMATION
� BUT� *iM�AFRAID� THAT�S�
THE�WAY� IT� IS�� 1RODUCING�QUALITY
� RAY�TRACED� IMAGES� REQUIRES�A� LOT�OF�POWER�AND�
STORAGE�CAPACITY�� 5AKE�HEART
�YOU�CAN�STILL� MAKE�GREAT�ANIMATIONS� IN� LORES�
)".�� 3EMEMBER�� � IT�S�NOT�ALWAYS�THE�QUALITY�THAT�COUNTS�� *F�THE�CONTENT�
STINKS
� IT�DOESNiT�REALLY�MATTER�HOW�GOOD� THE�QUALITY�IS��� IT�S�STILL�GOING�TO�FLOP�
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%O�YOU� WANT� TO� SEE� YOUR� CHILDREN� USE� THE� COMPUTER� FOR� SOMETHING�
OTHER�THAN�SHOOT�EM�UPS �
8OULD� YOU� LIKE�THEM�TO�USE�MORE�THAN� FOUR�KEYS�AND�A�JOYSTICK �
%O� THEY� GET� FED� UP� WITH� BEING� KILLED� OFF� WHILE� TRYING� TO� WORK� OUT�
WHICH� BUTTON� DOES�WHAT � $44
�M� � � M

$OOMBE�7ALLEY�4OFTWARE�MAY�HAVE�WHAT�YOU�ARE� LOOKING�FOR

1?H>�1�#�@IL�CH@ILG;NCIH�IL�>CME���J�@IL�>?GIM�� MN;N?�=IGJON?L�

5O��$�7�4�����/ELSON�$LOSE
�5EIGNMOUTH
�%EVON��52����/)

"4530-0(:
0"� %�5,1./")#�NAK@�FLI�/0�.0".�-� (

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

�&,2�0,�'+0#.-.#0�0&#�&,.,/!,-#��
,ECP�S��
�����+F�GI=MAFLJ�BEFNC=<?=�I=HLAI=<

!)@4-5;�*@��++-::
&1:)���0-8<-�-;+	
 9�:-5,�.69�.9--�+);)36/<-�6.�6<9�>1,-�9)5/-�6.�796/9)4:�.69�
130'&44*0/"-�"4530-0(&34� 1:)-����7���)*6<;����?�����

!96/9-::165�� ;9)5:1;:�� 0)94651+:��41,7615;:�� -;+	
#<7-9*�/9)701+:�������@-)9�-704-91:�� -;+��.964�C
��	

"LSO�(3"1)0-0(:
�/6.&30-0(:
�ETC

� � � � 
 � � 
 �
	%&15�"4

����1EASCROFT�3OAD
�)EMEL�)EMPSTEAD
�

)ERTS�� )1���&3
�&NGLAND�� 5EL�������������

"LJMIBQB�,>FI�.OABO�2BOSF@B� � � ! I

�
� � � # *5

� � ' � ( # $ � * �� � #

5$#��
<����; > P C = ?
3EB�PMB@F>IFPQ�FK�

5FABL�&O>MEF@P� ;@<

("-"9:�(3"'*9
� '3&&1045
�48"/4&"� 4"���;;
3BIBMELKB�����
�������

4END�J?LST?DASSJ4TAMPS+BR"MIGA+<NFO?

$�.)..ATTFT.I�
"�,�1.,�*O�#BSQ>�
"!,CQ&,*CIKBP�I�
"2,2BOQC@B,LF �
"!,�2@?BOL�� �"��
"!,���� C�G �3B@�
*HCB� KA�3EB� JC�G

�� # � �

4�*��Z���2MB�P>)�#B2SBOV�Z�=���2B@ROF@LO�Z������
�%/.���"' --$+�(2+ -#2�Z�� 2MB@F>I�#BIFSBOV�Z������F�
$41./$�Z���PQ�FQBJ���Z��QLO�?;=B�>AAFQFLK>I�FQBJ��
6.1+#�Z����PQ�FQBJ�
 �Z��CLO�B>@E�>AAFQFLK>I�FQBJ��

"'$04$2�+LKALK�2QBOIFKD�QL� 1*��"EBNRBP�G;S�AB>O�
-.1, +�#$2/ 3"'�2QL@H����BLM� 2RMMIFBO����BLM��

$7/.13���!%/.�1BJLSB�.*�5 3��Z���Q����X-LQ� IIBM	�
5 3��.LC=?M�FK@IRAB�5 3�!LLHP�>OB�WBOL�O>QBA��
/1("$2� OB�KB@BPP>OFIV�PR?GB@Q�QL�@E>KDB��

,$,.18� PPRJB�C�,?�1 6�QL�CL>A��RKIBPP�PQ>QBA��
5FPFQLOP�>OB�>IT>VP�TBI@LJB�?V�>MMLFKQJBKQ

5&$)/0406/%�563#0�8)&/�
163$)"4&%�4&1"3"5&-:�
^������	*/$-6%&4�"6%*0�-&"%4


 #,��,�-.��#-.,#�/.#)(�
*
)
��GP�����
���,!�0�((3��!1�(.�(*���2&
�
.�&��������������

�  �U� �

 �,�,

* " �E � �����������

#3*5"*/�4�/OL�4OUND�4AMPLING�
4YSTEM��&7&3:�".*("�08/&3�
4)06-%�)"7&�*5�� ��"MIGA�'ORMAT

/ �#)� .� 0)�
1GJL@�U��
�����  ,���O@=F�QGM�HMJ;@9K=�9FQ �
GF=�G>�L@=�>GDDGOAF?�

B5
71� ,)'�)� V ��GEHD=L=��GDGMJ�-GDMLAGF�

U���
��
C 1 � V �0A<A��EA?9


















U���
��
_� 	 ��� �� V �,!���GDGMJ�-HDALL=J










U��
��
% � V �.9C=����FAE9LAGF












U��
��

��9.�� *9F<99D� @9F<�
-��(� K;9FF=J�OAL@� D9L=KL�
*J��!-� ?J=QK;9D=�KG>LO9J=
0���� U���
��



9 F � 0 � " � /
(

0� �� '3&&�1%�4OFTWARE� . �O � ������� ��� �� O4IX�����1AGE�.AGAZINES� ���
5ECHNICAL�"DVICE� �� %ISCOUNTS

OR
��

-6

4 4 �

0

_���A�YEAR�INCLUDES�_�� JOINING�FEE��
'3&&�1%�$"5"-0(6&�%*4,�0/�
+0*/*/(�� 8E�SUPPORT�ALL�$#.�
.ACHINES�AND�1$�COMPATIBLES��
����� BACK�ISSUES� _�����EACH�

��� 4"&�FOR�DETAILS�TO�+ACK�4��$OHEN�
0 � 10�#OX������-ONDON� /���65��

$ALL�FOR�OVERSEAS�RATES�� ?

e e � +�� / � �

*$16(
" ++ �

�� � �� �� �� ��� �
; @N? L�� 
��JG

0

" . *( " � 3 & 1 " *3 4 � � � 4 1 " 3 & 4
����� I �.EG�"GNUS����������������������_�����
����"��� .EG�"GNUS�������������������_�����
�����(ARY��������������������������������� _�����
�����1AULA�������������������������������� _�����
�����%ENISE������������������������������_�����
�����%ENISE������������������������������ _�����
�����$*"�����������������������������������_�����
8ORKBENCH�7��,IT�����������������������_�����

����� #USTER������������������������������� _�����
30.�7*��� ���������������������������������_�����
30.�7��� ���������������������������������_�����
30.�7����������������������������������� _�����
������%RAM�������������������������������� _����
�������%RAM������������������������������ _����
������.16������������������������������� _�����
.4.������$LOCK������������������������_�����

.ANY�O THER�PARTS �AVA ILABLE
(ENUINE�"MIGA�����SERVICE�MANUALS�NOW�IN�STOCK���������������������������������������_�����
"�VERY�LIMITECFSTOCK�OF�"������3EV��"�BOARDS������������������������������������������� _������

	3EV��"�BOARDS�REQUIRE�(ARY
�1AULA
�%ENISE
�30.
�.16�AND���X�����

"MIGA�.ODULATOR�������������������������_������ "����*NTERNAL�%RIVE������������������� _�����
]�.EG�3AM���$LOCK����������������������_������ "����146���������������������������������_�����
S�.EG�3AM����������������������������������_������ "MIGA�.OUSE����������������������������_�����
�� .EG�3AM�FOR�"����1LUS����������� _������ #OOT�4ELECTOR����������������������������_�����

30.�4ELECTOR�������������������������� _�����
"LL�PRICES�INCLUDE�POSTAGE�AND�PACKING�� 'AST�"MIGA�REPAIRS���1HONE�FOR�DETAILS�

� "�/AL=ENO�� !ALP��0��,QPS=UO�#=NI �� -AHUJP�� )KKA��
 KNJS=HH� -)����+4 � N N \ �

==========������ ������===========+) !���

D q

7�M


�	��� � � )�&+%*
� '�&%���&(�'( ��
� ����) 
)&� �&(�'&)*����'��" %��
���#�(�*�($)� ��.����)�
��������

*�#�)&+*�������
������%&(*��
�������������

%
$ 
� �=E � � � � � � * A T > K NK Q C

1 A H� � � � � � � � � � � � � � �
K� 


� 
� ��

� � = I � �� � L I � 0 = P

3'$�%1($-#+8�/�#��+(!1 18�6(3'�
.5$1������/4!+("�#., (-�#(2*2�

3.�"'..2$�%1.,�
8E�CARRY�THE�COMPLETE�$OLLECTIONS�OF�'RED�'ISH
�5��
#"(
�5OPIK
�.ACRO
�4COPE
�/�;�"�6�(�
� ".04�

1�%�
���%EJA�7U�-ICENSEWARE�
�$.&�+-$� .

������������ 9*�����EACH
��������������_�����EACH� 	���DISK�FREE


���OR�MORE����_�����EACH� 	���DISKS�FREE

$AT�DISK�WITH�FREE�GAME�AND�FULL�LISTS�OF�UTILITIES
�

GAMES
�DEMOS
�MUSIC�DISKS
�SLIDE�SHOWS
�
ANIMATIONS�AND�LOTS�MORE�INFO���ONLY���P
/?<�:FDGC<K<�!I<;�!@J?�C@JKJ�FE�;@JB���G

���#LANK�DISKS� _����
���#LANKS���BOX� _����

'@:<EJ<N8I<�T � 
� � �<8:?�
T� 
�� � =FI�8�KNF�;@JB�J<K


�CC�'@:<EJ<N8I<� @J� JLGGC@<;�N@K?� K?<�F==@:@8C�
�<A8�1L�C89<C��8E;�8� =I<<�J@E>C<�;@JB�:8J<

' <5 1 C5 �= 1 ; 5 �38 5 A E 5 C �' 
& �C @ 1 I 1 2 <5 �D? �� 97 9D J

s�"--�."+03�$3&%*5�$"3%4�"$$&15&%�� �
/O�MINIMUM�ORDER
�SAME�DAY�DESPATCH�

8E�PAY�THE�POSTAGE�	6,

&UROPEAN�ORDERS�PLEASE�ADD���P�PER�DISK�
3EST�OF�WORLD�PLEASE�ADD���P�PER�DISK�

+���0.$) ..�+��&
"����1LUS� COMPATIBLE�� *NCLUDES�A� TEXT�
EDITOR
� SPELL� CHECKER
� DATABASES
� SPREAD�
SHEET
� COPIER�E TC������������������DISKS�_����

"�( .�+��&
"����1LUS�COMPATIBLE�� *NCLUDES�"IR�"CE
�
�5RICKY
� (O�.OKU
� /ESTOR
�5ILES
� #ALL
�
4YS�AND� &UCHRE����������������� �� DISKS�_����

%0)$*-�"�( .�+��&
*NCLUDES�%RIP
� 'ROG
� -ADYBUG
� 1AC

4HARK
� (ALACTIC�8ORM
� $AT���.OUSE� ��
'IVE� *N� -INE�������������������������� ��DISKS�_����

#�(�-��$*�+��&
'ULL�OF�)AM�3ADIO�UTILITIES� ������DISKS�_����

0/$'$/$ .
,*/(�+".&4�#*#-&������������ �DISKS�OF�TEXT
/$0..�7� �� ������������� WITH� AREXX�SUPPORT
##"4&� **�7������������������FRIENDLY�DATA�BASE
$0-063�'0/54������� ��DISKS�FOR�DPAINT�
����#64*/&44� -&55&34���������TEMPLATES
5&95&/(*/&�7� ����������������TIDY�TEXT�EDITOR
)"7&/�70-� �� ��� ����HARDWARE�MOD�DOCS
4*%�7 *�� ����������������� THE�BEST�DIRECTORY�UTIL
015*�65*-4�� ���������WITH�DISKMASTER�V���
1$2�1"4$"-����������������A�PASCAL�COMPILER
1&3.�$)&$,����������DINKY�POOLS�PROGRAM
"��, ����������������������������������ASSEMBLER
%�$�1:�7������������������������������� DISK�COPIER
;&307*364���#��59�7�����GOOD�KILLERS
"�� ����������������������������������� A�$���EMULATOR
45�&.6-"503������������������ &NGLISH�VERSION
5&951-64�� ��& �����NICE�WORD� PROCESSOR
".*#"4&�7����������� VERY�GOOD�DATABASE
&-&$530�$"%����������DESIGN�YOUR�CIRCUITS
.�$"%����������������������� AMIGA�CAD� PROGRAM
$�."/6"-�7� ��� ������������ TWO�DISKS�FOR�$
.&%�7���������� NEW�VERSION�MUSIC� EDITOR
"/"-:5*$"-$������� POWERFUL� SPREADSHEET
6/*$�1:��������������������������NEAT�DISK�COPIER

.&44:4*%� **���������������������HANDLES�1$�FILES
461&3�%61&3����������A�COPIER�THAT�KNOWS
)".�3"%*0�65*-4�������� DISKS� TO�CHOOSE

"�( .
45�3:-"/%�� ���������������� ACTIVITY�ADVENTURE
#06/$&�/�#-"45���������������������������BRILLIANT
+&5."/���������������������������TIDY�ARCADE�GAME
803-%����������������������� GOOD�TEXT�ADVENTURE
&"5�.*/&���������������� ADDICTIVE�BOULDERDASH
&4$"1&� 	LM EG 
��������� GREAT�GAME�TIDY�GFX
-"#:3*/5)�� ���������������� ROLEPLAY�ADVENTURE
,*%4�1"*/5�������������������NEAT�PAINT�PACKAGE
/"%3�+����������������������������������IN�D���D� STYLE
26*,�"/%�4*-7"�������A� REAL�ADDICTIVE�GAME
"3$"%*"��������������������GOOD�"MOS�BREAKOUT
&5)04� �������������������TIDY�TEXT�GFX�ADVENTURE
1301&35:�."3,&5�����MAKE�YOUR�MILLIONS
.")+0/(�������������������NICE�GFX�GOOD�GAME
45"3�53&,���������������� ��DISK� SPACE�VOYAGE
4)"1&4�	LM EG
���������������� ADDICTIVE� PUZZLE
06$)��������������������������C�OBBER�THOSE�MOLES
.&("#"--�������� A�GREAT�GAME�OF�BREAKOUT
$"3%�4)"31����������������������� PATIENCE�RULES
-";&3�;0/&���������������������ARCADE�BLAST�EM�
%6/(&0/�%&-7&3����DISK�ARCADE�ADVENTURE
)0--:800%�53*7*"������AN� INTERESTING�QUIZ
$)&44�16;;-&��������� USE�THOSE�GREY�CELLS
1*9*&�,*/(%0.���������� ��DISK�ARCADE�QUEST
4&"�-"/$&�������������������������STRATEGY�AT� SEA
10.�10.�������A�VERY�GOOD�BLAST�EM�GAME
*�8*/�*3 *4������������������������������� TETRIS�FOR�TWO
130+&$5� � ����������������������� BLAST�THE�ENEMY
#-*;;"3%������AN�ARCADE�TYPE�SPACE�GAME
+&01"3%�	LM EG 
��������������CLASSIC�STRATEGY

.'$� �.#*2.
5)6/%&3#*3%4����������������� A�MUST�FOR�FANS
5)&� */7*4*#-&�803-%������VERY� INTERESTING
%&.0/4� ***�������������������GREAT�MUSIC���PICS

):1&3%*4,� � �������������GOOD�PICS�AND�STORY
".&("�1"35:�(3"1)*$4���NEAT�COMP�PICCYS�
/&156/&�1*9�������� ��DISKS�OF�SATELLITE�PICS

� (*.
)"3%8*3&%�	�� MEG
������COOL� ��DISK�DEMO
$%57�"55"$,��������� ��DISKS���GREAT�SOUNDS
(6"3%*"/�%3"(0/��TIDY�GFX�FROM�,EFRENS
*/'*/*5&�%3&".4���������������������� COOL�DEMO
16--*/(�5)&�53*((&3�	LMEG
�����LOVE� THIS�
#&"5-&4�%&.0�	LMEG
���UNUSUAL���DISKER
3&#&-4�.&("�**�����������������������������NEAT�GFX
%*(*5"-� *//07"5*0/4�����NICE�ONE�ANARCHY�
%&$":*/(�1"3"%*4&�	LMEG
� ��GREAT�VECTORS�
3&%�&.1"5):�	LMEG
���������DISKS�GREAT�GFX

(0.$�
#36/04�.64*$�#09�������DISKS�m�AMUSING
".*("�%&64�����������GREAT�CLASSICAL� SOUNDS
."/*$�3"7&4����������������DISKS���GOOD�BEAT
45"3�%3&,������������������������ ��DISK�COMEDY
+063/&:�*/50�406/%������������AND�SO�IT�IS
-00/:�56/&4�������NEAT�GFX���CATCHY�BEAT
70(6&�$%�1-":&3���LOOKS�AND�SOUNDS�GOOD
7*7"-%*������������������������������� ��DISK�CLASSICAL
#"#:�4*55*/�#00(*&��FUNNY�SAMPLED�SONG

�)$(�/$*).
#6;;&%�	�MEG
�������������������������� BRILL���DISKS
7*&5/".�$0/'-*$5�	�� MEG
���PLANE�COMBAT
"5�5)&�.07*&4��� 	����MEG
�������DISK�FUN
5)&�-&..*/(4�	LMEG
��AMM�WITH�A�MORAL
"5'�"(*-*5:�	�� MEG
�������� ANTICS� IN�THE�SKY
16((4� */� 41"$&���������������� CUTE� LITTLE�ALIEN
5&3.*/"-� 	 LM EG 
��������������������DOCTOR�HELP
5)&�#0*/(4�	LMEG
��CUTE� RAY�TRACED�GUYS
$0/("."/�	LM EG 
��������BEAT�DEM�DRUMS
%0$503�"�	LM EG 
��������� GOOD� SCULPT�ANIM
5)&�%"5*/(�(".&�	�MEG
����ANIMAL�ANTICS



7 * % & 0

/ G% D J" $ �
'12�3$1
j� 7"3*"#-&���

6MMBQ

 �EJGKNQC�M D�QMKC�MD�RF C � � � � AMJMSP� (%%� GK?ECQ� NPMTGBCB�
U GRF ��(7�(:;,9�� 3FCWgPC� ?JJ� � � � � V� � � � �EPCW� QA?JC �
GK ?ECQ�� QM� RFMQC�MD�WMS� PC?BGLE� GL� @ J?AI�?LB� UF GRC �
LCCBLgR �UMPPW�� 4QC� gCK � DMP� @PSQF�K?NNGLE�� @SR�
CQNCAG?JJW � DMP� JRGRSBC �K?NNGLE�
 �RFCW � JMMI�QSNCP@

>JIODIP@?�AMJH�K<B@���

TH E RE jS� # RUSH� . APP ING 
� W H ICH �
IN C LUDES �$OLOUR
� ' ILTER� AND� 3 E FLEC TION 
�
AS�W E LL� AS �" LT ITU D E 
� AND�W H ICH � A LLOW S �
A� P IC TU RE � TO � BE�W RAPPED � ON� TO � AN�
OB JE C T�� 4ECOND LY �TH E RE � ARE� TH E �
" TTR IB U TE S � � �C OM B IN A TIO N S � O F�
$OLOUR
� 3 E FLEC TIV ITY 
� 4 PECU LA RITY 

)ARDNESS
� 3 OUGHNESS
� % ITHE RING �
AND� 4 H IN IN ESS 
� AS�W E LL� A S � AN� *NDEX�
O F�3 E FRACTION � � �W H ICH � G IVE � AN� OB JE C T�
TH E � IM P RE SS ION � O F�BE ING �M ADE � O F�
G LA SS 
� M E TA L
� P LA S TIC 
�W A TE R
� C RYS TA L�
O R�W HA TEVER�� 5H IRD LY �TH E RE �S �5EXTURE�
. APP ING 
� W H ICH � P ROV IDES � A�WAY�O F�
M AK ING � A�TE X TU RED � LO OK ING �SU RFACE �
BY�M AN IPU LA TIN G � A� P REDE FINED � DA TA �
F I LE � TO � G IVE� TH E � IM P RE SS ION � O F�
# RICKS 
� $HECKS
� % O TS � AND� SO � ON �� 5O�
ADD� TH A T� FINA L� TW IS T
� IT � IS� P O SS IB LE � TO �
COM B INE � UP� TO � FO U R �TE X TU RE S 
� FO U R�
IM AGES � AND� ONE � A TTR IB U TE � FO R �ANY�
S ING LE � OB JECT�

, >M, >P QB O �CONCEN TRA TE S � ON� TH E �
A SPE C TS � O F� *M AGE�MAPP ING 

2 R OC> @ B, > P QB OON� " TTR IB U TE S � AND�
5EXTU RE � M APP ING 
� BU T� BO TH � HAVE� A�
COMM ON � SYS TEM � FO R �D EM ONS TRA TIN G �
HOW �TH E � VA RIO US � E FFE C TS �W O RK ���
*N TE RAC TIVE � 4 LIDE � 4HOWS�� 5HESE � ARE�
CO LLE C TIO N S � O F� *''� IM AGES�W H ICH � SHOW �
VA R IA TIO N S � AND� COM B IN A TIO N S � O F�TH E �
RE LE VAN T� SUB JE C TS � � � # RUSH� . APP ING 

" TTR IB U TE S � O R�5EXTU RE � M APP ING

TE CHN IQ UES � � �
W H ICH � ARE� M OUSE��
DRIVEN� V IA � PO IN T�
AND� C LIC K � M IN I�
P IC TU RE � M ENUS��
#OTH� SHOW S �WERE�
PU T�TO G E TH E R� US ING �
TH E � % IREC TO R�
P ROGRAM 
� BU T�
TH E RE �S � NO� NEED�
FO R �YOU� TO � HAVE�
TH IS � IN� YOUR�
SO FTW A RE � CO LLE C TIO N �
AS � A� PLAYER� IS�
INC LUDED �� " LL� YOU�
NEED� DO� IS� C LIC K � ON�
TH E � M A IN � ICON
�
W A IT� FO R �TH E � S LID E �
SHOW �TO � LOAD 
� AND�
CHOOSE � YOUR�
SUB JEC T�
, >M, >P QB O �HAS� � � �
S LID E S � TO � S E LE C T�
FROM 


2 R OC> @B, >P QB O �� � �� 0NE� PO IN T
� THOUGH �
� �BECAUSE � TH E � P A LE TTE S � HAVE� BEEN�
OP TIM ISE D � IN� TH E � DEM OS � TH E � IM AGES�
DO � N O T�TRU LY � RE P RE SEN T�TH E � FU LL� QUA LITY �
O F � (J >D FKB ]S � O U TPU T�� / EVE RTHE LESS 
�
S HO RT� O F � RENDE RING �TH E � SCREENS

'MU�RM �K ?IC �B GDDCPCLR�UMMBQ� @W� T?PWGLE�RFC � AMJMSPQ� ?LB�
N?P?KCRCPQ� MD�RFC � �4(.05,�6MMB�3CVRSPC

YOU RSE LF� 	WHICH� IS � TH E � RECOMMENDED �
WAY�TO � SEE � RESU LTS 

� TH E � QUA LITY � IS �
VERY� HIGH� AND� ALL� TH E � IM AGES � ARE�
DE TA ILE D � AND� EDUCA TIONA L�� #ECAUSE �
TH E Y �W ERE � RENDERED� ON� AN� "MERICAN�
/54$�"M IGA� TH E RE jS � A� S LIG H T�
D RAWBACK � IN� TH A T�TH E � IM AGES � ARE�
SM A LLE R�TH AN � OU R� NO RM A L� 6,� SCREEN�
S IZES
� B U T�TH IS � CE RTA IN LY �D O E SN jT �
D E TRA C T�M UCH� FROM � TH E IR � U SE FU LN E SS �

#�+ ('��.,-"' �P�#�+ ('��.,-"' 

� �
i� 
 �6P?NNGLE�?L� (%%�GK?EC�ML� RM� ?� �#�M@HCAR�RM�EGTC� GR�?�LCU�

QSPD?AC�?NNC?P?LAC�

Y� (LBCV
I� NN

MD�PCDP?ARGML� 
 �+GEFR�GQ�@CLR�?Q� GR�N?QQCQ�DPMK�MLC� RP?LQN?PCLR�
KCBGSK�RM�?LMRFCP��CE�DPMK�?GP�RM�EJ?QQ	��3FC� (LBCV�MD�1CDP?ARGML� GQ�SQCB�
RM� PCNPCQCLR�RFGQ� PCJ?RGTC�BCTG?RGML��UGRF� QR?LB?PB�DGESPCQ� SQS?JJW�@CGLE�
SQCB�RM� PCNPCQCLR�EJ?QQ��U?RCP�� ?GP�� BG?KMLB� CRA�� 'GEFCP� (LBCV�T?JSCQ�
A?SQC�KMPC�@CLBGLE�?LB�KMPC� PCDJCARGTGRW�


�  �KCRFMB�MD�NPMBSAGLE�QKMMRFCP�AMJMSP�EP?BS?RGMLQ�@W�KGVGLE�
MLC�AMJMSP�UGRF� ?LMRFCP�RM�EGTC�RFC� ?NNC?P?LAC�MD�?�RFGPB�� 4QCQ� JCQQ�
AMJMSPQ� �?LB� JCQQ�KCKMPW	�

��������������E��� ���

,.+����&�,-�+
;OOM ING � C LO SE R� IN� ON� 2R OC>@B, >P QB O �
LE ADS � US� TO � A� S ING LE � D IS K � AND� A�WELL�
W RITTE N � M ANUA L
� W ITH � A� COMM EN TA RY �
ON� ALL� THE � IM AGES� IN� TH E � S LID E � SHOW 
�
H IN TS � AND� TIP S � ON� TE X TU RE � AND�
A TTR IB U TE � M APP ING � AND� P LEN TY �O F�
USE FU L� SUPP LEM EN TA RY � IN FO RM A TION �

5HE� D IS K �CON TA IN S � A� S E T�O F�
AROUND� � � � NEW�A TTR IB U TE S 
� INC LUD ING �
CH ROM E
� S TE E L
� EM ERA LD � AND�
D IAM OND 
� S E TS � O F�OB JE C TS � FO R�
RENDE RING �QUA LITY �VE RS IONS � O F �THE �
DEM O� S LID ES �W ITH � (J >DFKB �� AND� THE �
S LID E � SHOW 
� AS�WELL� AS� ITS � PLAYER�

5HE� DEM O� IM AGES� ARE� O F�GOOD�
QUA LITY 
� AND� COVER� A�W EA LTH � O F�
SUB JEC TS � CONCERN ING � A TTR IB U TE �
SE TTIN G S � AND� TE X TU RE � M APP ING ��
&VERYTHING�FROM � CO LOUR
� RE FLEC TIO N � AND�
F I LTE R �SE TTIN G S � TO � D IFFE RE N T�WOOD� AND�
PEBB LE �TE X TU RE S � ARE� ILLU S TRA TED �

5HERE� IS � A� BA TCH� O F �OB JE C TS �
P ROVIDED�WHICH� INC LUDE � VA RIOUS �
EXAM P LES � O F�TE X TU RE � PA RAM E TE RS �� *F�
YOU �VE � HAD� P ROB LEM S � US ING � ANY� O F�
(J >D FKB ]P� TE X TU RE S � 	AND�WHO� H A SN jT

�
TH E SE � FI LE S � PROVIDE� HANDY� PO IN TE RS � AS�
TO �WHERE� YOU� MAY� HAVE� GONE�WRONG�

&�)&�,-�+
, >M, >P QB O �IS� TH E �
HEAVYWEIGH T�O F�THE �
PA IR
� W E IGH ING � IN�
W ITH � TH REE � D ISKS �
AND� MANUAL�

_� CON TA IN ING � H IN TS 
�
T IP S � AND� GU IDANCE��
5WO� O F �TH E � D ISKS �
ARE� DED ICA TED � TO �
*''� IM AGES� FO R�
MAPP ING 
� W H ILE � THE �
O THE R� HO LDS � THE �
S LIDE � SHOW
�
OB JE C TS 
� AND�

� � P RO JEC TS � FO R�
(J >D FKB �TO � RENDER�
5HE� DEM O� IM AGES�

ARE� O F�GOOD� QUA LITY 
� W ELL� LA ID � OU T
� AND�
IN FO RM A TIVE �� 0N� TH E �W HO LE � *� TH IN K � *�
P RE FE R�, >M, >P QB O] S� P RE SEN TA TIO N 
�
BECAUSE � TH E � LAYOU T� IS� B E TTE R� AND�
S LIG H TLY �MORE� IN TE RACTIVE �

5HE� *''�F ILE S � ARE� HIGH� QUA LITY 
� �� �
CO LOU R�GREY� SCA LE � IM AGES� IN� � � � � X�
� � � � RESO LU TION � 	/54$� S TR IK E S � AGAIN�
��
#U T� S IZE
� AS� TH EY �SAY
� IS N jT �EVERY TH ING
� �TH E SE � IM AGES�W RAP� AS �WELL� AS� ANY�
� � � �X� � � � � 1"-� P IC TU RES ��8 HILE �GREY�
SCA LE � IM AGES� PRODUCE� RA THE R� DULL�
RE SU LTS �W ITH � $O LOU R�. APP ING 
� THEY � ARE�
E SSEN TIA L� FO R �TH E � 3 EFLEC TION 
� ' ILTER�
AND�" LT ITUDE �M APP ING �M E THODS 
�
W H ICH � TA KE � TH E � M AGN ITUDE � O F �TH E IR �
E FFE C TS � FROM � TH E � LEVE LS � O F�W H ITE � O R�
B LACK � IN� TH E � IM AGE��8 ITH� " LTITUDE �
. APP ING � PURE�W H ITE � PRODUCES � TH E �
M O S T� E LEVA TED � AREAS 
� PURE� B LACK �THE �
LE AS T�� 3 EFLEC TION � AND� ' ILTE R�M APS�
W O RK � IN� S IM ILA R �WAYS�

5 HERE jS� A� VA RIE TY �O F � IM AGES�
PROVIDED
� ALL� FROM � NA TURA L� SOU RCES 
�
FROM � BUBB LES � TO � REP TILE � 4KIN��
$URIOUS LY 
� ONCE�W RAPPED� ON� TO � AN

OB JEC T
� IT �MAY� BE� HARD� TO � TE LL� W HA T�THE �
ORIG INA L� IM AGE�WAS�

"'��('�%.,"('
(J >D FKB � IS � A� COM P LEX � PROGRAM �
O FFE RING �A�W EA LTH � O F�P O SS IB ILIT IE S ��
5HESE� TW O � VO LUM ES �W ILL� P ROVIDE � HE LP�
TO � NOVICE� AND� EXPE RT� A LIKE �� 5HEY� C A N jT �
S IM P LY �BE� READ� AND� ABSORBED
� B U T�W ILL�
PROVIDE� A�JUM P � S TA RT�WHEN� YOU j RE�
S TUCK �� 5RY�OU T�TH E � SUPP LIED � A TTR IB U TE S 
�
OB JE C TS � AND� TE X TU RES 
� RENDE R�SOM E�
SCENES �� -EARN
� AND� YOU �LL� REAP� THE �
BE NE FITS � O F�2R OC>@B, >P QB O �AND�
, >M, >P QB O �IN� YOUR�FU TU RE � (J >D FKB �
AN IM A TIONS � AND� IM AGES�� "#
000000000 �
1&-..',%� *'12
�����!"� &&&&&&&&&&&&&&&&&&& (�����
�# ������!"� &&&&&&&&&&&&&&& (�����
BY�-OUIS�.ARKOYA�$OMPUTER� *MAGERY

��!" ��#"��� ����	��$%
"LTERNATIVE� *MAGE
�� -OTHAIR�3OAD�
"YLESLONE
� -EICS�
-&���2#
b � �����������

!&#!)-32
1 3 0 $� ! #+ � 12#0

#MASK CL R? RGML � ^ � ^ � ^ � ^
( OO D ��MAYBE� A� L IT T LE � TE CH N ICA L� IN � P LACES �

$?QC� M D� SQC� ^ � ^ � ^ � ^
/O� P ROB LEM S � HERE�

3C?AF GLE �T? JSC � ^ � ^ � ^ � ^
-O TS � O F �USE FU L� H IN TS � AND� T IP S � HERE�

/ PGAC �5 ? JSC � ^ � ^ � ^ � ^
" LM OS T�CE RTA IN LY �W O RTH � TH E �M ONEY�

.TCP? JJ� P? RGL E � ^ �^ �^ �^
4EE�, >MJ > P QB O �COMM EN T�

!&#!)-32
+ � .+ �12#0

# MASK CL R? RGML � ^ � ^ � ^ � ^
(OOD
� TR IE S � HARD� TO � EXP LA IN � SOM E � D IF F IC U LT �
IDEAS�

$?QC� M D� SQC� ^ � ^ � ^ � ^
"�C INCH �

3C?AF GLE �T? JSC � ^ � ^ � ^ � ^
"�G REA T� HE LP � IN� UNDE RS TA ND IN G �SOM E � O F�
(J >D FKB �S � OB SCU RE LY �EXP LA INED 
� B U T�
W ONDE RFU L
� FEA TU RE S �

/ PGAC � 5 ? JSC � ^ � ^ � ^ � ^
#EA RING � IN� M IND� W H A T�S � IN C LUDED 
� N O T�TO O �
BAD� A T�ALL�

.TCP? JJ� P? RGL E � ^ �^ �^ �^
#OTH � PACKAGES� PROV IDE � INVA LU AB LE � HE LP � FO R�
TH E � (J >D FKB � USE R
� EACH� W ITH � A� W EA LTH � O F � IN �
DEP TH � KNOW LEDGE � TO � IM PA RT�� 5HE� P RICES �
M AY�SEEM � S TEEP 
� B U T�TH E RE � HAS � OBV IOUS LY �
BEEN� A� LO T �O F �W O RK � AND� RE SEA RCH � INVES TED 
�
AND� TH E � T IM E � SAVED � IN� E XPE R IM EN TA TIO N �
W OU LD � M ORE � THAN �JU S T I FY �TH E � EXPENSE �

 , (&  � 2'.//$1� ^ � (224$� � � � ^ �)4-$ � � � � � ��



LANDSCAPE� ELEPHANT

�1ORSCHELANDSCAPES

=JLD@H<I

1 R E S S � $+

S EPD � L=J=?DA
+7:4�&33@	 �(7;3@��2B1/A7=<�
'B>>:3;3<A�1=??3@>=<23<A��
3E/;7<3@�A63�/?A�=4�>?3@3<I
A/A7=<�D7A6�/�ABA=?7/:�=<�
6=D�A=�;/93�47?@A�
7;>?3@@7=<@�1=B<A�%:B@	�
6=D��=;>3<27B;�'7E�1=B:2�
A3/16�B@�/�A67<5�=?�AD=

3HE�EXAMINATION�SEASON�
LOOMS��1ANIC�IS� IN�THE�AIR��
NAIL�BITING�IS� RIFE�� * T iS�EASY�AT�
THESE�TIMES�TO�FORGET�THE�

IMPORTANCE�OF�PRESENTATION��
4TUDENTS
� IN�A�MAD� RUSH
�
CONCENTRATE�ON�THE�CONTENT�OF�THEIR�
WORK
�FORGETTING�THE�FORM��:ET�AN�
ATTRACTIVELY�PRESENTED�PIECE�OF�WORK�
IS� LIKELY�TO�SCORE�SIGNIFICANTLY�BETTER�
IN�EXAMS�

5HIS�MONTH
� *iM�GOING�TO�SHOW�
HOW�TO�PRESENT�FILES� IN�A�WAY�THAT�
CONVEYS�THE� IMPRESSION�OF�CARING�
ABOUT�YOUR�WORK�� *T� ISNiT�PECULIAR�TO�
EXAMINATION�WORK
� BUT�JUST�A�WAY�TO�
COLLECT�YOUR�EFFORTS�SO�THAT�THEY�HAVE�
A�TOUCH�OF�CLASS�

:OU�CAN�DESIGN�THE�MENU�TO�SUIT�YOUR�TASTES
�
ALTHOUGH�THE�MORE�SOPHISTICATED�YOU�MAKE�IT
�THE�
MORE�MEMORY�IT�USES�UP�ON�THE�DISK
� LEAVING�LESS�
ROOM�FOR�YOUR�PICTURES
BNOX�B�HMRS@KK�SN�Q@L�
5HEN�PUT�THE�DISK� IN�DF0�
Q@L�HMRS@KK�CE0��
L@JDCHQ�OHBSTQDR�R�
L@JDCHQ�OHBSTQDR�B�
L@JDCHQ�OHBSTQDR���
L@JDCHQ�1HBSTQDR�CDUR�
.@JDCHQ�1HBSTQDR�CDUR�JDXL@OR�
BNOX�8NQJADMBG�B�QTM�1HBSTQDR�B�

4AVE�THIS�ON�TO�THE�DISK�
AS� j.ENU1ICk �� /OTE�� THE�
FEWER�THE�COLOURS�AND�THE�
LOWER�THE�RESOLUTION�YOU�
USE�TO�CREATE�THE�MENU
�

THE�MORE� ROOM�WILL� BE� LEFT�ON�THE�DISK�
TO�DISPLAY�PICTURES�

� �/OW�EDIT�THE�STARTUP�SEQUENCE�OF�
THAT�DISK
� SO�TYPE�

&C�1HBSTQDR�R�RS@QSTO��RDPTDMBD

0NCE�&D� IS� LOADED
� TYPE�

2 �/OW�EDIT�THE�KEYMAP�TO� RUN�THE�
VIEWING�PROGRAM
� THUS�DISPLAYING�
SELECTIONS�FROM�YOUR�MENU�SCREEN�� "�
KEYMAP�EDITOR�PROGRAM�WILL� ALLOW�YOU�
TO�CHANGE� KEY�SETTINGS�TO�SUIT�THE�
KEYS�DISPLAYED� IN�THE�MENU��:OU�
COULD�ENTER�THIS�

$�QTM��MHK�� B�RGNVEHKDR�+�
OHBSTQDR�HEE1HBSTQD'*-&

5HERE�ARE�UTILITIES�THAT�FACILITATE�THE�
MODIFICATION� OF�A�KEYMAP
� FOR�
INSTANCE
� THE�MOUSE�SPEED�UP�
PROGRAM
�;OOM�OR�.IGHTY.OUSE�
*F�YOU�MANAGE�TO�FIND�A�PROGRAM�
THAT�SAVES�THE� INFORMATION�THAT�YOU�
PUT� INTO� IT�AS�A�KEYMAP�FILE
� THEN�THE�
LINE�� 4ETMAP�.ENU.AP�WOULD�BE�
RELEVANT�AS�YOU�WOULD� SAVE�THE�
KEYMAP�FILE� INTO�THE�%EVS�KEYMAPS��
DIRECTORY�OF�YOUR�DISK
� UNDER�
j.ENU.AP�k

*F�THE�PROGRAM� SAVES�A�DATAFILE� IN�
THE�4�� DIRECTORY�OF�A�DISK
� FOR�
EXAMPLE�THE�MOUSE�SPEED�UP�	AND�
UTILITY
� PROGRAM
�;OOM
�YOU�WOULD�
REPLACE�THE� LINE� �4ETMAP�.ENU.APii�
IN�YOUR�STARTUP�SEQUENCE�TO� READ�
SOMETHING� LIKE�THIS�

a��� �BP� $HARLES� +�� $ARTER

% ' !  " 5 " ! , ! � & � C C � #�� C C � L M � C C Y C 8 1 C H � , � %

���N� ��CB<<@ <<�<:�+<A<I@ @� FB
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(?S�0?F?=N?>�� @ F (?S=I>?�� ����B?R� .O;FC@C?>� HIH?
1SJ?�CH �H?Q�MCLCHA� @I L �NBCM�(?S�
O�KFK�KFQ�MF@EOKI4K?@FMOI

��� �L� "HN?L�P;FO?�CH �B?R� �,>���L?NOLH� * I>C@S�(?SHOJ  Q ? F� U

)ERE�IS�AN�EXAMPLE�OF�A�KEYMAP�EDITING�PROGRAM
�'6E<6J 	�5HIS�PROGRAM�
ENABLES�PROGRAMMING�OF�ANY�KEY�TO�PRODUCE�A�SERIES�OF�CHARACTERS

BNOX�8NQJADMBG�RXRSDL�RDSL@O�+�
1HBSTQDR�B�

B�QTM��MHK��B�RGNVEHKDR�+�
1HBSTQDR�LDMTOHB�
4DSL@O�.DMT.@O

4&--�:0634&-'
.ORE�AND�MORE�STUDENTS�ARE�USING�
"MIGAS�TO�DEVELOP�WORK�FOR�EXAMS
�
AND�WHEN� *� PICK�UP�A�DISK�TO�SEE�
WHATiS�BEEN�OFFERED
� *� MEET�A�MYRIAD�
OF�APPROACHES�TO�ACCESSING�THE�DATA�

8ITH� ALL�THE�HASSLE�THAT�MARKING�
ENTAILS
�GRIEF�IN�TRYING�TO�GET�AT�THE�
DATA� IS�SOMETHING�WE�CAN�DO�WITHOUT��
5HE�OLD�SAYING�OF�� j 'IRST�
*MPRESSIONSii� STILL� CARRIES�CLOUT�

5HE�FOLLOWING�PROCEDURES�WILL�
DEMONSTRATE�HOW�TO�MAKE�A�MENU�TO�
PRESENT� *''�FILES� AND�CALL� THEM� UP�AT�
THE�TOUCH�OF�A� KEY��3EAD�THROUGH�THE�
COMMANDS�CAREFULLY
� AND�ENSURE�YOU�
INPUT�THEM�AS�THEY�ARE�WRITTEN
�
REMEMBERING�TO�AVOID�SPACES�OR�
TYPING�ERRORS��5HE�%04�COMMANDS�DO�
WORK� IF�FOLLOWED�ACCURATELY�

� �'IRST�OF�ALL
� BOOT�UP�YOUR�
8ORKBENCH�DISK�AND�FORMAT�A�BLANK�
DISK�� 3ELABEL� IT�TO� j1ICTURESk ��5HEN�
OPEN�A�4HELL�WINDOW�AND�TYPE�THE�
FOLLOWING� �

5HESE�COMMANDS�SET�UP�A�DISK�WITH�
THE�FILES�TO�WORK
� BUT�UNLESS�YOU�HAVE�
A�SECOND�DISK�DRIVE
�THIS� PROCESS�
INVOLVES�A� LOT�OF�DISK�SWAPPING�

2 � /EXT�YOU�NEED�TO�CREATE�A�MENU
�
USING�AN� *''�ART�PACKAGE��"�SIMPLE�
IDEA�WOULD�BE�A�SERIES�OF�
ILLUSTRATIONS�OF�FUNCTION� KEYS
�
FOLLOWED�BY�THE�PICTURES�� NAMES�

1RESS��&SC���X��3ETURN��TO�SAVE�THE�
FILE��5HE�COMMANDS�YOU�HAVE�JUST�
ENTERED� INTO�THE�STARTUP�SEQUENCE�
MAKE�THE�COMPUTER�RUN�THE�
COMMANDS�� &ACH� LINE� IS�A�NEW�
COMMAND�� THE�FIRST�TELLS�THE�
COMPUTER�TO�SHOW�THE�MENU�USING�AN�
*''�FILE�VIEWER�PROGRAM
� THE�SECOND�TO�
LOAD�A�KEYMAP�FOR�MENU�SELECTION�

3TM��MHK�� B�YNNL�R�YNNL�BNMEHF

a �/EXT�COPY�ALL� THE�PICTURES�YOU�
WISH�TO�SHOW�ON� TO�THAT�DISK��
3EMEMBER
�YOU�CAN�ONLY�SHOW�THE�
FILES�THAT�YOU�HAVE�SPECIFIED�THE�
KEYMAP�TO�DISPLAY�� *F�YOU�DO�NOT�HAVE�
ANY�FORM�OF�KEYMAP�EDITOR
�YOU�COULD�
RENAME�THE� IFF�FILES�WITH�NUMBERS�

3DM@LD�OHBSTQDR�+�
K@MCRB@ODOHB�HEE�OHBSTQDR�K�
3DM@LD�OHBSTQDR��+�
ITMFKDRBDMD�HEE�OHBSTQDR��

:OUR�MENU�WOULD� NEED�TO� INCLUDE�THE�
RELEVANT�KEYS�TO�PRESS�� 'OR�INSTANCE�
YOUR�MENU�COULD�DISPLAY�

G G � ".*("�4)011&3�m � *446&� ���m �+6/&� ����
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%RAW�OUT�THE�DESIGN�USING�A�
8:4*8:(�$"%�PACKAGE�

1LOT�IT�OUT�TWICE
�ONCE�OR�CARD
�THEN�TRACING
�
H C

1EEL�OFF�COLOURED�PAPER�IS�CUT�TO�FIT�
PRINTER


	�
1RINT�OUTYOUR�COLOURED�
GRAPHICS�IN�THE�CO LOUR?

& M U

OF�YOUR�CHOICE�

$UT�OUT�THE�PRINTS�BYUSINGTHE�
TRACING�AS�ATEMPLATE
-A

TICKTHE�PRINTS�TO�THEO.CUTOUT�AND�
FINALLY�COVERTHE� �<��
WHOLE�WORK�IN�A�
SELF�ADHESIVE�CLEAR�
ACETATE�� ?

"�STEP�BY�STEP�GUIDE�TO�CREATING�PERFECT�
PRODUCT�PACKAGING

0F�MA=N�)9E<J;9G=
GA;��'�
GI=JJ�� � ��K@=E�I=KLIE

:OU�WOULD� ALSO�HAVE�TO� REMOVE�THE�
FOLLOWING� LINE� FROM�THE� STARTUP��
SEQUENCE�TO�TELL� THE�COMPUTER�NOT�TO�
SET�A� NEW�KEYMAP�

/=KD9G�*=EL*9G

/OW�SELECT�YOUR�FAVOURITE� IFF�FILE�
VIEWER
� AND� COPY� IT�ON�TO�THE�DISK��
)ERE� IS� AN�EXAMPLE�

 FGP��-9K@���>AC=J@FN=IE9D=��'�
KF�GA;KLI=J�;�J@FN>AC=J

4OME�CHOICES�FOR�FILE� SHOWERS�ARE��
VILBM
� MOSTRA
� PPSHOW�SHOW
�
SUPERVIEW�AND� %ISPLAY�	THE�ONE�ON�
THE� NEW�8ORKBENCH� �����DISKS
�8ITH�
A� BIT�OF� LUCK
� THE�DOCUMENTATION�ON�
THE� SYNTAX�OF�THESE� PROGRAMS�WILL� BE�
AVAILABLE�FOR� REFERENCE�� 4OME�OF�
THEM� DO� REQUIRE�CERTAIN�FILES� IN� THE�
-*#4�� DIRECTORY�OF�YOUR�DISK��5O�CREATE�
A� -*#4�� DIRECTORY�ON�YOUR�DISK
� TYPE�
THE�FOLLOWING� INTO� SHELL�

*9B=<AI�-A;KLI=J�CA:J

IF�THE� *''�VIEWER�REQUIRES�THE

IFFPARSE�-IBRARY�YOU�WILL� NEED�TO�COPY�
THAT
� SO�TYPE�FROM�4HELL�

 FGP�CA:J�A>>G9IJ=
CA:I9IP�KF�'�
GA;KLI=J�CA:J

0THER�POSSIBLE� LIBRARIES�THAT�A�
PROGRAM�MAY�NEED� ARE�THE� IFF�LIBRARY�
OR�THE�ARP�LIBRARY�

:OUR�OWN�MENU� PIC�SHOWER�DISK�
IS�THEN� COMPLETE�� $REATING�DIFFERENT�
MENU�SCREENS�ACCORDING�TO�THE�
NATURE�OF�THE� INCLUDED�FILES�WILL� ALSO�
CONVEY�THE� IMPRESSION� OF�SLICKNESS�

&#..&���)2�-�'����
) �.#�%3�.��%3
(RAPHIC�DESIGN� OFTEN� REQUIRES�SOME�
FORM� OF�MODEL� TO �DEMONSTRATE� THE�
SOLUTION� TO�A�PACKAGING�PROJECT��8ITH�
A� LITTLE� TIME� AND�EFFORT
� IT� IS� POSSIBLE�
TO�MAKE�THESE�MOCK�UPS� LOOK�
PROFESSIONAL
� AND� *� WANT�TO� SHARE�A�
FEW�TRICKS�TO �HELP�YOU�MAKE�THEM�
LOOK�BETTER�

8ORKING�THROUGH� A�DESIGN� BRIEF
�
IT hS� EASIEST�TO� ROUGH�OUT� IDEAS�ON�
PAPER
� BUT�WHEN�YOU� HAVE�DECIDED� ON�
YOUR�DESIGN
� THE�"MIGA� CAN� HELP�YOU�
TO�SHARPEN� UP�YOUR�PRESENTATION�

13-#13!
'IRSTLY�WE� USE� A�$"%� PACKAGE�
WHICH�GIVES�YOU�8:4*8:(�� .OST�
$"%�PACKAGES�OFFER�TH IS��:OU�
NEED�TO� SPEND�TIME�WORKING�OUT�
THE� i /&5j 
� OR� i %&7&-01.&/5�� OF�
YOUR�PACKAGING
� SO�THAT�THE� IT�
APPEARS�TO �BE� OPENED� OUT�FLA T�ON�
THE�SCREEN�� 3EMEMBER�TO�GIVE�
THOUGHT�AS� TO�HOW�THE� BOX� IS�
GOING�TO�JOIN� TOGETHER
� SO�YOU�WILL�
NEED�SOME� ADDITIONAL� TABS�OR�
STRIPS�TO�ENABLE�GLUING�TO� BE�
CARRIED�OUT�� $OMPLETE�THE�DRAWING�
UP�OF�T H E gNETh� AND�DUMP�THE�
DRAWING�ON�TO�WHITE� CARD� USING�A�
PLOTTER��8HEN� THE�DUMP� IS�
COMPLETE
� CARRY�OUT�A� SECOND�
DUMP
� THIS� TIME�ON�TO�DETAIL� OR�
TRACING�PAPER��5HIS�WILL� ALLOW�YOU�
TO�OVERLAY�THE� TRACING�ON�TOP�OF�
THE�ORIGINAL� CARD� PLOT�� &ACH�FACET�
OF�THE� PACKAGING�CAN� NOW�BE�
IDENTIFIED�AS� A� SINGLE�OR�MULTIPLE�
SIDE�

()�(�  ����� )(.-�
"T�TH IS�STAGE�QUALITY�OFTEN� BEGINS�
TO� FALL� DOWN�� :OU�CAN� USE�FONTS�
FROM�THE�$"%� PACKAGE
� LE T�S � BE�A�
LITTLE�MORE�ADVENTUROUS���

.OST�STATIONERS� SELL� COLOURED
� OR�
WHITE� PEEL�OFF�STICKY�BACKED� PAPER��
%ESPITE�WHAT� PRINTER�MANUFACTURERS�
SAY
� *�VE� BEEN� USING�TH IS� FOR�YEARS�
AND� IT�WORKS� PERFECTLY
� SO
� GET�HOLD�OF�
"J;CHN�� AND�DESIGN�THE� PACKAGING�
EXTERIOR�AS�YOU�WANT� IT
� AND� PRINT�OUT�
ON�TO�THE�PEEL�OFF�PAPER��5HE�BENEFIT

OF�THE�TRACING�THAT�WE�DID�ON�THE�
PLOTTER
� IS� THAT�WE�CAN� OVERLAY� IT�ON� TO�
THE� PRINTOUT�ON� THE� PEEL�OFF�PAPER� IN�
COLOUR
� AND�MARK�OUT�AND�CUT�THE�
GRAPHICS�TO� FIT�THE� gNETh� ON� THE�WHITE�
CARD�� 3EMEMBER�TO� SCORE�THE�CARD�
BEFORE� STICKING�ON�THE�GRAPHICS�� 'OR�
THE� PRO�FINISH
� COVER�WITH� STICKY�BACK�
PLASTIC��:OU�LL� FIND� REALLY�PROFESSIONAL�
LOOKING�MODELS�CAN� BE�ACHIEVED����

$�,!)(� �/-.#(!� V� $�,!)(� �/-.#(!
,EYMAP�� �A�FILE� THAT� IS� USUALLY�FOUND� IN� THE�%&74�KEYMAPS��DIRECTORY�OF�A�

DISK
� CONTAINING�ALL� THE� INFORMATION� ABOUT�WHAT�HAPPENS�WHEN�A�CERTAIN�
KEY� IS� PRESSED
� IE�FUNCTION� KEY�ONE�	'*
�MAY�PRINT�THE� FOLLOWING� INTO�THE�
CLI�WINDOW�WHEN� PRESSED�

A F O � A C I � � > I I

"�KEYMAP� IS� LOADED� BY�TYPING�4ETMAP��KEYMAP��� /O�PATH� FOR�THE� KEYMAP�
IS� REQUIRED�

!�%����"�����!"
( �!1(3(2'� �2(Z2LADDDAADA

$0.1&/%*6.�4*9� IS�A�SUITE�O F�SIX�PROGRAMS�WHICH�ARE�AIMED�AT�THE���TO ����AGE�
h ROUP�� *N�BUNDLING�TH IS�GROUP�TOGETHER
� (ENISOFT�HAS�BROUGHT�TOGETHER�A�WELL�
�HOUGHT�OUT�GROUPING�AT�AN� INCREDIBLY�LOW�PRICE�� #RIEFLY
� THE�SEPARATE�PROGRAMS
�
SACH�ON� ITS�OWN�DISK
� ARE�� )C>M�2SJ?�� �AN�ELEMENTARY�WORD�PROCESSOR�TUTOR�
5?;NB?L�5;N=B?L� A �METEOROLOGICAL� DATABASE�GRAPHICS�UTILITY��!;F?H>;L�/OCT� �A�
�IME�SPEITING�DIARY�FUNCTION��5IL>M���,OG<?LM�� �A�GRAMMAR�AND� NUMBER�
AROGRAM�� %;G?�1?N���+;N=B��GEOM ETRIC 
� NUMBER
� SEQUENCE
� RELATIONSHIPS�AND�
�EACTION� TESTER�AND�5B?L?�CM�CN�� 5B;N�CM� FT �� �COUNTIES� IN� THE�6,�TAUGHT�BY�OPTIONS�OF�
SHAPE
� LOCATION�AND�JIGSAW�

� � � � �

LAME�1?N�;H>�+;N=B�IS�A�PACKAGE�
RHICH� LOOKS�AT� REMEMBERING�SEQUENCES�
I�BOTH�SHAPES�AND�NUMBERS
�AND�THEN�
SPEATING�THEM�� *T�WAS�FINE�IN�THE�EARLY�
TAGES
�BUT�IT�SOON�GOT�HARDER

5?;NB?L�5;N=B?L�ALLOWS�STATISTICS�ON�
ALL�MANNER�OF�METEOROLOGICAL�
CHARACTERISTICS�TO�BE�DISPLAYED�IN�
ASSORTED�WAYS��"BOVE��RAINFALL�STATISTICS�
OVER�THE�DURATION�OF�A�YEAR

/OW
� IT�WOULDN�T�BE�UNUSUAL�TO �SEE�ANY�O F�THESE� PACKAGES�OFFERED� AS�AN�
UNIT
� AND� SELLING�FOR�AROUND�^�� ��8HAT� *� THINK� *S� AMAZING�IS�THA T�THE�

WHOLE�SUITE� IS� AVAILABLE�FOR�JU S T�^���
5HE�SET�O F�PROGRAMS�ARE�SUPPORTED�BY�AN� ADEQUATE�MANUAL
�BRIEF�IN� ITS�

DESCRIPTIONS
�YET�SUFFICIENT�TO�ENABLE�EVEN�THE�MOST� INEXPERIENCED�O F�"MIGA�USERS�
TO�GET�BY�WITHOUT�TOO�MUCH�DIFFICULTY�� *T�IS� NOT�OFTEN�THAT� *� GET�ENTHUSIASTIC� ABOUT�
AN�EDUCATIONALLY�ORIENTED�PACKAGE
� BUT� *�TH INK�!IGJ?H>COG�1CR�WARRANTS� IT�� *T� IS�
OFTEN� THE�CASE
� THAT� IN� SETTING�OUT�TO �CONVEY�AN�EDUCATIONAL� PRINCIPLE�OR�PROCEDURE
�
THAT�EDUCATIONAL� SOFTWARE�BECOMES�BLINKERED� IN� ITS�OVERALL� PERFORMANCE
� USUALLY� AT�
THE�EXPENSE�OF�PRESENTATION
�FRIENDLINESS
� OR�STABILITY�� /OT�SO�TH IS�PACKAGE�� &ACH�
O F�THE�PROGRAMS�USES�GRAPHICAL� PRESENTATION� IN� AN� IMAGINATIVE�WAY
� IS�VERY�EASY�TO�
USE
� AND�WORKS� FLAWLESSLY�� &ACH� IS�COMMENDABLE�FOR�ASSORTED� REASONS
� BUT�AS� A�
PACKAGE
�WHICH�BRINGS�TOGETHER�AN� ASSORTMENT�O F�SOME�PREVIOUSLY�RELEASED�
SOFTWARE
� AND� SOME�NEW
�TH IS �BUNDLE� IS�EXCELLENT�
$OMPENDIUM�4IX�IS�AVAILABLE�FROM�)#�.ARKETING�������������FOR�^�����

APPROACH�TO�THE�TEACHING�OF�THE�DAYS
�
WEEKS�AND�MONTHS�OF�THE�YEAR�ALONG�
W ITH�A�BUILT�IN�QUIZ�TO�TEST�
UNDERSTANDING�AS�YOU�GO�ALONG

5B?L?�CM�CN��5B;N�CM�CN� �TESTS�DIFFERENT�
WAYS�OF�TESTING�KNOWLEDGE�OF�THE�
LOCATION
�SHAPE�OR�NAMES�OF�COUNTIES� IN�
THE�#RITISH� *SLES�� *�NEVER�REALISED� *�
KNEW�SO�FEW�

".*("�4)011&3�l �*446&� ���l �+6/&� ����
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) AST�MONTHiS�$RACKING�THE�
4HELL� INTRODUCED�THE�FIRST�
PART�OF�A�DIGITAL�DIARY�WITH�
THE� INITIAL�CALENDAR�MODULE�

AND�THE�FIRST�PART�OF�THE�TELEPHONE�
AND�ADDRESS�DATABASE��5HIS�MONTH�S�
MODULE� IS�THE�SEARCH�ROUTINE�WHICH�
WILL�SEARCH�FOR�AND�DISPLAY�ANY�SUBc
STRING�WHICH� IS�FOUND� IN�THE�
DATABASE�

"S�AN�ADDED�BONUS
� THIS�MONTHiS�
.ASTER�$LASS�FEATURES�A�SPECIAL�
SCRIPT�UNLIKE�ANYTHING�EVER�ATTEMPTED�
BEFORE�� *T�WILL�SEARCH� ANY�"MIGA%04�
PROGRAM�AND�PRODUCE�A� LIST�OF�THE�
COMMANDS�WHICH� NEED�TO�BE�MADE�
RESIDENT�� 	:OU�CAN�USE� *NTELLI3ES�ON�
THE�%ATABASE�PROGRAMS� IF�YOU�WISH�� *�
HAVE�NOT�USED� IT�HERE� IN�ORDER�TO

SAVE�SPACE��
8HEN�YOU�HAVE�ENTERED�THE�

'IND%ATA�MODULE
�YOUR�DATABASE�WILL�
WORK� LIKE�THIS�

	"
CC�@�QDBNQC
	%
DKDSD�QDBNQCR� <4S@QS�!�+�
�=<&MC�!��
=
	7
HDV�QDBNQCR� <4S@QS�!�+�
�=<&MC�!��=
	'
HMC�@�QDBNQC�<4D@QBG�+�
RSQHMF=
	&
CHS�C@S@A@RD�CHQDBSKX�
	4
NQS�C@S@A@RD� <$NKTLM��

	-
HRS�DMSQHDR�AX�MTLADQ�
	1
QHMS�C@S@A@RD
	2
6*5

$NLL@MC��'�4LHCCX�
���.@QJ�4LHCCX
�"LHF@�+

$NLL@MC��'
RD@QBG�RSQHMF�� 4LHCCX�
���.@QJ�4LHCCX
�"LHF@�+�
4GNOODQ
� ���.NMLNTSG�4SQDDS
�
#"5)

5HIS�CAN� CONTAIN� UP�TO�NINE�WORDS�
SEPARATED� BY�SPACES�� AND�CAN�BE�
USED�TO� NARROW�THE�SEARCH�DOWN�

/OTE�� ALTHOUGH� PATTERNS�ARE�
AVAILABLE� IN�
"MIGA%04���S�
SEARCH�COMMAND�
THEY�ARE�NOT�
SUPPORTED�BY�THE�
MODULE�

FOLLOWS�

���5HIS� KEY�CAN�COLLECT�UP�TO����
ITEMS�OF�DATA
� ALTHOUGH� IT�WILL� USUALLY�
ONLY�PICK�ONE�OR�TWO��5HE�FIRST� ITEM�
FOUND� IS�DUMPED� IN��A L� 
� THE�NEXT�IN�
�A���AND� SO�ON�

� �� $OLLECTS�THE�DATA�TOGETHER�IN� A�
SINGLE�VARIABLE� �DATA��

1=> HA � � �� ) &01 _0� )#,/*�1

%,4�&1�
4,/(0�
#&+!!�1�
5HE�'IND%ATA�MODULE� 	SHOWN� IN�
-ISTING��
� IS�CALLED�FROM�THE�MAIN�
%ATABASE�SCRIPT� LIKE�THIS�

DWDBTSD�R�'HMC%@S@�ZNOSHNM[

AND
�AS�YOU�MAY�REMEMBER
� THE

*NSERT�THIS�� 5O�GET�THIS�
�4� 'ILENAME
�4��4� 1ATH�'ILENAME
�4��4��4� 1ATH�'ILENAME�1ATH
�4��4��4��4� 1ATH�'ILENAME�1ATH�'ILENAME

'$./$)"� �� S�'$./$)"� �� S�'$./$)"� �
&+1"))&/"0
��� ���#� P @ O F M Q � > �

�? O > � X
� H B Q � Z
BNOX��ZRBQHOS
��5�4D@QBG.D�
DBGN��5�3DRHS� �3DRHCDMS�B�3DRHCDMS��
DBGN��4D@QBGHMF�ZRBQHOS[�QH1KD@RD�V@HS�����
KHRS��5�"TSN3DR�B�� ��ENQL@S����R�MRD@QBG��/*-��5�+�
4D@QBG.D����R�����MHE�MNS�V@QM�MDBGN�_5�3DR*S�+�
b�3DRHCDMS��R�R���MDMCHE��
DWDBTSD�5�"TSN3DR
DBGN��$NLL@MC�EHKD�MNV�@U@HK@AKD�HM�5��@R�SGD�+�
ENKKNVHMF��

� � �SXOD�5�QDRHS

� �

��
��
��
���

��

� �

��

4GNOODQ
�
#"5)

����.NMLNTSG�4SQDDS
+

*F�YOU�ENTER�'�ON� ITS�OWN�FOLLOWED�BY�
3ETURN
�YOU�WILL� BE�PROMPTED�FOR�A�
SEARCH�STRING
�VIZ�

OPTION�VARIABLE� IS�BUILT�FROM�THE� LIST�OF�
KEY�VARIABLES�

5HIS�EFFECTIVELY�PASSES�A�
COMMAND� LINE� 	SEARCH� STRING
�TO�THE�
SCRIPT�IF�THE�USER�SPECIFIED�ONE��5HE�
REST�IS� HANDLED� BY�THE�MODULE� AS

'$./$)"���S�'$./$)"���S�'$./$)"��
�21,/"0
� �� � $ �
��� RD@QBG��/*-��5�
��� HE�MNS�V@QM
��� DBGN�_5��3DRHS
��� DMCHE
��� <DSB�=

�%HQ��

HCDMS�$�%HQ�

'$./$)"���S�'$./$)"���S�'$./$)"��
/"0&1
� � � 3 E S I D E N T � $ T 3 E S I D E N T
� � � 3 E S �I D E N T � $ � 4 E A R C H
� � � 3 E S I D E N T � $ I 5 Y P E
��� < E T C � >

� �� 5ESTS�FOR�THE�PRESENCE�OF�AN�
ARGUMENT�STRING��:OU�MAY�WONDER�
WHY�THE�COLLECTED�VARIABLE
� �DATA��
WASN�T�USED�HERE�AND�TRUE�ENOUGH�
THE�REASON� IS�NOT� IMMEDIATELY�
APPARENT�

*N�FACT
� �DATA�� IS�A�COLLECTION�OF�
VARIABLES�SEPARATED�BY�SPACES�

*F�NO�DATA�WAS�SUPPLIED
��DATA��
WILL� STILL�CONTAIN�SPACES
�THUS�
FOOLING� *'�INTO�THINKING�THAT�SOME�
DATA�HAS� IN�FACT�BEEN� SUPPLIED��5HIS�
IS�NOT�TRUE�OF��A L� � BECAUSE�ALL�THE�
EXCESS�SPACES�ARE� REMOVED�BY�
&9&$65&�4�COMMAND� LINE� PARSER��0R�
IN�OTHER�WORDS
� DON�T�WORRY
� IT�JUST�
WORKS�THAT�WAY�

� �� $ONTROL�WILL� REACH�HERE� IF�A�
BLANK�COMMAND� LINE�WAS�SPECIFIED�
AND�THEN� IMMEDIATELY�JUMPS�TO�4TEP�
���

� �� $LOSES�THE� *'���&/%*'�CONSTRUCT�
OPENED�AT�4TEP���

$ONTROL�ONLY�REACHES�HERE�WHEN�A�
COMMAND� LINE�SEARCH�STRING�WAS�
SUPPLIED�

�
� 5HIS� IS�A�BIT�OF�EXTRA� REDUNDANCY�
*T�PREVENTS�THE�SCRIPT�FROM

CRASHING� IF�THE�DATA�FILE� IS�MISSING�FOR�
SOME� REASON�� *N�THIS�WERE�TO�BE�THE�
CASE
� CONTROL�WOULD�JUMP�TO�4TEP�����
ORDINARILY� IT�PROCEEDS�TO�4TEP���

� �� 6SING�THE�SEARCH�COMMAND
� THIS�
ATTEMPTS�TO� LOCATE�THE�SEARCH� STRING�
WITHIN�THE�DATA�FILE�

	/OTE�� THE�SEARCH�STRING�IS�
SURROUNDED� BY�QUOTES�TO�PREVENT�A�
BLANK�STRING�CONFUSING�THE�PARSER�
� *F�
MATCHING�DATA� IS�FOUND
� IT�IS�
DISPLAYED�WITH� A�CORRESPONDING�
RECORD� NUMBER�AND�THE�8"3/�FLAG�IS�
CLEARED�

*F�NO�MATCHES�ARE�FOUND
� THE�
8"3/�FLAG�IS�SET
�WHICH� IS�TESTED���

�
� ���HERE�� *F�THE�SEARCH� STRING�WAS�
FOUND
� CONTROL�JUMPS�TO�4TEP�����
0THERWISE� IT�CONTINUES�AT�4TEP���
AND���

CONTINUED�ON�PAGE���

".*("�4)011&3�m �*446&� ���m �+6/&� ����
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"MIGA%04���HAS�A� LOT�OF�HIDDEN�FEATURES�AND�A�NEW�ONE�*N�7&34*0/������ IS�
THE�DATE�STRING��6SING�THIS�YOU�CAN�NOT�ONLY� RETRIEVE�A�COMMANDkS�VERSION�
NUMBER
� BUT�ALSO�THE�ON�WHICH� *T�WAS�COMPILED��)EREkS�HOW�*T�WORKS�

4YNOPSIS�� 7&34*0/� </".&>� <3&7*4*0/>� <6/*5>� <'*-&>� <*/5&3/"-*3&4>� <'6-->�
5EMPLATE�� 7&34*0/�/".&
� 3&7*4*0/
� 6/*5
� '*-&�4
� */5&3/"-�4
� 3&4�4
�
'6--�4

#Y�DEFAULT
� 7&34*0/�JUST�RETURNS� THE�8ORKBENCH� AND� ,ICKSTART�VERSIONS�

��7&34*�/
,GAHOP?NP�RCNOGLK���������8LNH@CKAF�RCNOGLK������

5O�GET�THE�VERSION�OF�ANY�COMMAND�YOU�WOULD�USE�THIS�

��7&34*�/�$�%*3�
BGN�����

/OW�ADD�THE� '6--�SWITCH�TO�GET�THE�DATE�TOO���

��7&34*�/�$�%*3�'6--�
BGN������ 	������


*F�THE�COMMAND� IS� RESIDENT
� YOU�MUST�SPECIFY� */5&3/"-�OR�3&4�ON�THE�
COMMAND� LINE�

��7&34*�/�-"#�*/5&3/"-�#6--�
4FCII������� 	�������


5HE�FILE� SWITCH�DOES�NOT�APPEAR�TO� HAVE�ANY�EFFECT� IN�THE� CURRENT� RELEASE�� *�
SUSPECT� IT� IS�SUPPOSED� TO�FORCE�A� SEARCH�FOR�A� FILE
�WHICH� IS� DEFAULT�ANYWAY�

:OU� CAN�TEST�FOR�SPECIFIC�VERSIONS�OF� LIBRARIES�ETC�WITH� THE�WARN� FLAG�AS�
THIS� SCRIPT�FRAGMENT�DEMONSTRATES�

7&34*0/�-*#4�BGOHDLKP�IG@N?NU�RCNOGLK����
*'�8"3/
&AFL��SNLKE�RCNOGLK�LD�BGOHDLKP�IG@N?NU�
&/%*'

5HIS� CHECKS�FOR�THE�8ORKBENCH� ��%ISK'ONT� LIBRARY�� $HECKING�FOR�A� SPECIFIC�
REVISION� DOES�NOT�WORK�CORRECTLY�

:OU�MIGHT� LIKE�TO�PROVE�THIS� FOR�YOURSELF��THE�FOLLOWING�SHOULD�DISPLAY�
�8RONG�VERSION���i� 	DISKFONT� IS� REVISION� ��� IN�THE�CURRENT� RELEASE
� BUT� IT�
DOESN�T�

7&34*0/�-*#4�BGOHDLKP�IG@N?NU�RCNOGLK����NCRGOGLK����
*'�8"3/
&AFL��SNLKE�RCNOGLK�LD�BGOHDLKP�IG@N?NU�
&/%*'

/OTE�� THIS�COMMAND� IS�CASE� SENSITIVE�� %*4,'0/5�-IBRARY�WILL� NOT�WORK�

CONTINUED�FROM�PAGE���

��� � � �PRINTS� A�SHORT�MESSAGE�TO� THE�
EFFECT�OF�� THE� SEARCH� STRING�COULD� NOT�
BE�FOUND�

"S�YOU� CAN� SEE�THE� SEARCH� STRING�
IS�ENCLOSED� IN�ESCAPED�QUOTES�TO�
SHOW�THE�EXACT�CONTENTS� OF�THE�
SEARCH�

����$LOSES�THE� *'���&/%*'CONSTRUCT�
OPENED�AT�4TEP���

����$LOSES�THE� *'���&/%*'�CONSTRUCT�
OPENED�AT�4TEP���

���� *S�THE�JUMP�POINT�USED�WHEN� AN�
EMPTY�COMMAND� STRING� IS�FOUND�AT�
4TEP���� *F�CONTROL� REACHES�HERE�FROM�
4TEP���
� THE� COMMAND� IS� IGNORED�

���� *NSERTS�A�BLANK� LINE� 	�N
� AND�
WAITS�FOR�THE�USER�TO� ENTER�:�OR�PRESS�
3ETURN�� &NTERING�:��3ETURN��SETS�THE�
8"3/�FLAG�� IT� IS�CLEARED�OTHERWISE�
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����CKBGD

����-"#�'GKB0KC
����CAFL��OC?NAF�OPNGKE�� �� KLIGKC
����CTCAQPC��/*-�� O�'GKB%?P?� 

���� *F�THE�USER�ENTERED�:
� CONTROL�
RESUMES�AT�4TEP���
� OTHERWISE� IT�
JUMPS�TO�4TEP����

����5HE�USER�WANTS� TO� EXECUTE�
ANOTHER�SEARCH
� SO�CONTROL� IS� PASSED�
TO�4TEP� ���

���� *F�CONTROL� GETS� HERE�FROM� 4TEP���
�
IT�BRANCHES�TO�4TEP����� OTHERWISE� IT�
CONTINUES� AT�4TEP����

����$ONTROL� ONLY� REACHES� HERE� IF�THE�
USER�DID� NOT�ENTER�:�AT�STEP����� *N�
OTHER�WORDS
� THEY�WANT�TO� RETURN� TO�
THE�MAIN� PROGRAM�

���� $LOSES� THE� *'���&-4&���&/%*'�
CONSTRUCT�OPENED� AT�4TEP����

����.ARKS�THE�JUMP�FROM�4TEP����

���� %ISPLAYS�THE�COMMAND� PROMPT��
5HIS� IS� ONLY�DISPLAYED�WHEN� A�SEARCH�
STRING�WAS� NOT�SPECIFIED� OR�A

SUCCESSIVE�SEARCH� HAS� BEEN�
REQUESTED�

���� $ALLS�THE� 'IND%ATA� SCRIPT�AGAIN�
RECURSIVELY�AND� PLACES� IT� IN�
INTERACTIVE�MODE�� 5HE�COMMAND� LINE�
ARGUMENT�STRING� IS� SUNK�TO� /*-�AND�
NOT�DISPLAYED�� 5HIS�TECHNIQUE�WAS�
DEMONSTRATED� LAST�MONTH� IN� THE�MAIN�
%ATABASE�MODULE�

�#,/"�6"�$,���
"ND� NOW
� THE�END� IS� NEAR�AND� AS�WE�
RAISE�THE�FINAL� CURTAIN� ON�"MIGA%04�
FOR�THIS�MONTH
� *� CAN� REVEAL� THAT�NEXT�
MONTH� *�LL� BE�GIVING�AWAY�THE� REST�OF�
THE�"MIGA%04�DATABASE� SO�YOUkLL� BE�
ABLE�TO� USE�THE� IT�WITHOUT� RESTRICTION�

6NTIL� THEN
� DON�T�FORGET�YOU� CAN�
STILL� USE� &%�TO� ADD� AND� DELETE�
RECORDS� SO�YOU� NEVER�NEED� LOSE� A�
TELEPHONE�NUMBER�OR�MISS�AN�
APPOINTMENT�AGAIN�� J%4A70?B�H>D�20=�
DB4�8C�C>�:44?�0�CA02:�>=�H>DA�
3403;8=4B�"0A:	� &D�
� ��

'�/$,+� �201&+$� V� '�/$,+� �201&+$
1>MDKO�� �.ETA�"MIGA%04�COMMAND
�BUILT�FROM�OTHER�"MIGA%04

COMMANDS��.ORE�USUALLY�REFERRED�TO�AS�'�BATCH�FILE�ON�OTHER�SYSTEMS�

4TRING�� �"�VARIABLE�HOLDING�ALPHANUMERIC�DATA
�AS�OPPOSED�TO�NUMBERS��
&ACH�ITEM�IS�A�CHARACTER��ALL�OF�THESE�ARE�STRUNG�TOGETHER�IN�THE�VARIABLE�

!)..��*,)�&�'�
*F�YOU�GET�STUCK�WITH�"MIGA%04�OR�THERE� IS� ANYTHING�SPECIFIC�
YOU�WOULD� LIKE�TO�SEE�COVERED� HERE
� DROP�A� LINE�DETAILING�YOUR�
CONUNDRUM�TO��.ARK�4MIDDY
�"MIGA�4HOPPER
����.ONMOUTH�
4T
� #"5)
� #"���#8��4ORRY
� NO� PERSONAL� CORRESPONDENCE�CAN�
BE�ENTERED� INTO�� :OU� CAN� &.AIL�ME�ON�$*9�!�4.*%0*%�
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X�%"/"�0�0*&!!6�0�/"!�%,1�1&-�X
"MIGA%04���HAS�A�LOT�OF�HIDDEN�FEATURES�AND�A�NEW�ONE�IN�7&34*0/������IS�
THE�DATE�STRING��6SING�THIS�YOU�CAN�NOT�ONLY�RETRIEVE�A�COMMANDiS�VERSION�
NUMBER
�BUT�ALSO�THE�ON�WHICH�IT�WAS�COMPILED��)EREiS�HOW�IT �WORKS�

4YNOPSIS��7&34*0/�</".&>� <3&7*4*0/>� <6/*5>� <3-&>� <*/5&3/"-*3&4>� <'6-->�
5EMPLATE��7&34*0/�/".&
�3&7*4*0/
�6/*5
� '*-&�4
� */5&3/"-�4
�3&4�4
�
'6--�4

#Y�DEFAULT
�7&34*0/�JUST�RETURNS�THE�8ORKBENCH�AND�,ICKSTART�VERSIONS�

*/7&34*0/
,HBJRS@QS�UDQRHNM���������8NQJADMBG�UDQRHNM������

5O�GET�THE�VERSION�OF�ANY�COMMAND�YOU�WOULD�USE�THIS�

��7&34*�/�$�%*3�
CHQ�����

/OW�ADD�THE�'6--�SWITCH�TO�GET�THE�DATE�TOO���

��7&34*�/�$Q%*3�'6--�
CHQ������ 	������


*F�THE�COMMAND� IS�RESIDENT
�YOU�MUST�SPECIFY�*/5&3/"-�OR�3&4�ON�THE�
COMMAND� LINE�

��7&34*�/�-"#�*/5&3/"-�'6--�
4GDKK������� 	�������


5HE�FILE�SWITCH�DOES�NOT�APPEAR�TO�HAVE�ANY�EFFECT�IN�THE�CURRENT� RELEASE�� *�
SUSPECT�IT�IS�SUPPOSED�TO�FORCE�A�SEARCH�FOR�A�FILE
�WHICH� IS�DEFAULT�ANYWAY��

:OU�CAN�TEST�FOR�SPECIFIC�VERSIONS�OF�LIBRARIES�ETC�WITH�THE�WARN�FLAG�AS

7&34*0/�-*#4�CHRJENMS�KHAQ@QX�UDQRHNM����
*'�8"3/
&BGN��VQNMF�UDQRHNM�NE�CHRJENMS�KHAQ@QX�
&/%*'

5HIS�CHECKS�FOR�THE�8ORKBENCH���%ISK'ONT� LIBRARY��$HECKING�FOR�A�SPECIFIC�
REVISION�DOES�NOT�WORK�CORRECTLY�

:OU�MIGHT� LIKE�TO�PROVE�THIS�FOR�YOURSELF��THE�FOLLOWING�SHOULD�DISPLAY�
�8RONG�VERSION���k� 	DISKFONT�IS� REVISION���� IN�THE�CURRENT� RELEASE
�BUT�IT�
DOESNiT�
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&/%*'

/OTE��THIS�COMMAND� IS�CASE�SENSITIVE�� %*4,'0/5�-IBRARY�WILL�NOT�WORK�

	ONTINUED�FRONT�PAGE���

��� ���PRINTS�A�SHORT�MESSAGE�TO�THE�
EFFECT�OF��THE�SEARCH�STRING�COULD�NOT�
BE�FOUND�

"S�YOU�CAN�SEE�THE�SEARCH� STRING�
IS�ENCLOSED� IN�ESCAPED�QUOTES�TO�
SHOW�THE�EXACT�CONTENTS�OF�THE�
SEARCH�

����$LOSES�THE� *'���&/%*'�CONSTRUCT�
OPENED�AT�4TEP���

����$LOSES�THE� *'���&/%*'�CONSTRUCT�
OPENED�AT�4TEP���

���� *S�THE�JUMP�POINT�USED�WHEN�AN�
EMPTY�COMMAND�STRING�IS�FOUND�AT�
4TEP���� *F�CONTROL� REACHES�HERE�FROM�
4TEP���
� THE�COMMAND� IS� IGNORED�

���� *NSERTS�A�BLANK�LINE�	�N
� AND�
WAITS�FOR�THE�USER�TO�ENTER�:�OR�PRESS�
3ETURN�� &NTERING�:��3ETURN��SETS�THE�
8"3/�FLAG�� IT� IS�CLEARED�OTHERWISE�
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���� IF�THE�USER�ENTERED�:
� CONTROL�
RESUMES�AT�4TEP���
� OTHERWISE� IT�
JUMPS�TO�4TEP����

����5HE�USER�WANTS�TO�EXECUTE�
ANOTHER�SEARCH
� SO�CONTROL� IS� PASSED�
TO�4TEP����

���� *F�CONTROL�GETS�HERE�FROM�4TEP���
�
IT�BRANCHES�TO�4TEP����� OTHERWISE� IT�
CONTINUES�AT�4TEP����� p

����$ONTROL�ONLY�REACHES�HERE� IF�THE�
USER�DID� NOT�ENTER�:�AT�STEP����� *N�
OTHER�WORDS
� THEY�WANT�TO� RETURN�TO�
THE�MAIN� PROGRAM�

����$LOSES�THE� *'���&-4&���&/%*'�
CONSTRUCT�OPENED� AT�4TEP����

����.ARKS�THE�JUMP�FROM�4TEP����

����%ISPLAYS�THE�COMMAND�PROMPT��
5HIS� IS�ONLY�DISPLAYED�WHEN� A�SEARCH�
STRING�WAS�NOT�SPECIFIED� CE�A

SUCCESSIVE�SEARCH� HAS�BEEN�
REQUESTED�

� � ��$ALLS�THE�'IND%ATA�SCRIPT�AGAIN�
RECURSIVELY�AND�PLACES� IT� IN�
INTERACTIVE�MODE��5HE�COMMAND� LINE�
ARGUMENT�STRING�IS�SUNK�TO�/*-�AND�
NOT�DISPLAYED��5HIS�TECHNIQUE�WAS�
DEMONSTRATED� LAST�MONTH� IN�THE�MAIN�
%ATABASE�MODULE�

�#,/"�6"�$,���
"ND�NOW
� THE�END� IS�NEAR�AND�AS�WE�
RAISE�THE�FINAL�CURTAIN�ON�"MIGA%04�
FOR�THIS�MONTH
� *� CAN� REVEAL�THAT�NEXT�
MONTH� *iLL� BE�GIVING�AWAY�THE� REST�OF�
THE�"MIGA%04�DATABASE�SO�YOUiLL� BE�
ABLE�TO�USE�THE� IT�WITHOUT�RESTRICTION�

6NTIL�THEN
� DONiT�FORGET�YOU�CAN�
STILL� USE�&%�TO�ADD�AND�DELETE�
RECORDS� SO�YOU�NEVER�NEED� LOSE�A�
TELEPHONE�NUMBER�OR�MISS�AN�
APPOINTMENT�AGAIN�� N(9E<5DF�LCH�75B�
HF9�=G�GC�?99D�5�GE57?�CB�LCHE�
8958@=B9F�%5E?	� &D�
� $%
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����EXTREMELY�COURTEOUS�AND� RAPID�RESPONSE�TO�MY�PROBLEM�������WILL�NOT�
HESITATE�TO�RECOMMEND�YOU�TO�MY�COLLEAGUES��

%R�0ARREL�.ADDY���4LOUGH�
i5HANK�YOU�FOR�DEALING�SO�PROMPTLY�WITH�MY�REQUESTS��������WAS�RELUCTANT�
ABOUT�ORDERING�MY�COMPUTER�MAIL�ORDER��)OWEVER�*�HOVE�BEEN�VERY�PLEASED�
WITH�MY�DEALINGS�WITH�)OBBYTE��YOU�ARE�TO�BE�COMMENDED�FOR�YOUR�
CUSTOMER�SERVICE��

5REVOR�1ATTERSON���#ANGOR�
�8E�HAVE�DEALT�WITH�MANY�OF�THE�LEADING�COMPUTER�SUPPLIERS
�IN�THE�PAST
�
BUT�THE�SERVICE�YOU�PROVIDED�WAS�SECONA�TO�NONE��� &�8�#AILEY� 1RESTON

���i5HANK�YOU�FOR�EVERYONE�S�GOOD�SERVICE������ IT�ARRIVED�OT�����AM�THE�NEXT�
MORNING��

%AVID�I �5HOMAS���8OLVERHAMPTON�
�*�WAS�VERY�IMPRESSED�WITH�THE�SERVICE� *� RECEIVED�IN�THE�FIRST�INSTANCE
� *�
REALLY�APPRECIATED�HOW�QUICKLY�YOU�MANAGED�TO�GET�THE�PRINTER�DESPATCHED�
FROM�YOUR�-UTON�BRANCH�FOR�ME��� +�4�$OZODINOS���"MERSHAM
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'ULL�6,�SPEC�
� INC��MOUSE
� POWER�SUPPLY
� LEODS���MANUALS
�ETC��INC��
UPDATED�"GNUS���%ENISE�CHIPS�FOR�BETTER�SCREEN�RESOLUTION�TO�
����X���
�,ICKSTART���8ORKBENCH�����
� EXPANDABLE�TO��.#�$)*1�
MEMORY���BATTERY�CLOCK
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;YDEC�EXTERNAL�DRIVE�WITH�ON �O FF���DAISY�CHAIN�PORT� "%%�� � �� � �
1$���#�EXTERNAL�DRIVE�WITH�BUILT�IN�ANTI�DICK���
BACK�UP�DEVICE� "%%�� � �� �
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$ARTOON�$LASSICS�(OMES��-EMMINGS� � � �� �
5HE�4IMPSONS� � � �� �
$APTAIN�1LONET� � � �� �

%ELUXE�1AINT�***�WITH�ANIMATION� � � �� �
��%ISC�)OME�1ACK�INCLUDING�8ORD�1ROCESSOR

4PREADSHEET
� %ATABASE�OR�1%�(AMES�COMPILATION� � �� � �
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p � 7"-6&�331� p �
= � m � 5HE�8ORKS�1LOTINUM
�WORD� PROCESSOR
�SPREADSHEET

p � DATABASE ��� ��� � ) I
� � m � %ELUXE�1AINT� ***�WITH�ANIMATION �� �� � � #
� � m � (ET�THE�MOST�OUT�OF�YOUR�"MIGA�BOOK � �� � � p �
� � m � )OBBYTE����1ROGRAMME�1%�(REATS�1ACK� ** � � �� � � p p
* � &*5)&3� 03
� � m � 4IM�$ITY� m � 1UZZNIC � � �� � � p I
` � m � 1OPULOUS� m � 5OKI

� � 5HEIR�'INEST�)OUR� � � %IGITAL� )OME�"CCOUNTS
������ R A N
� � �� � � .
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� � �� � � ==C
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'ULL�6,�SPEC
�WITH� �.#�3".
�MOUSE
�EXPANSION�AS�����
� LEODS
�MANUALS��
/EW�INCLUDING�,ICKSTART���8ORKBENCH������
)ARD�DISC�CONFIGURATION� INC��THE�HIGH�PERFORMANCE�(71�**�CONTROLLER�CARD
�
&91"/%"#-&�50��.#��'AST�RELIABLE���.#��� ���.#�2UANTUM�%RIVES�ARE
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1ER�EXTRA��.#�FITTED� TO�(71� "%%�� � ���
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5HE�ULTIMATE�$%� INTERACTIVE�MULTI�MEDIA�MACHINE�WITH�AN�"MIGA�INSIDE�
m � $%57�WITH�$%�30.�DRIVE� m � )UTCHINSONS�&NCYCLOPAEDIA�$%
m � -EMMINGS�$%� m � 8ELCOME�$%���TUTORIAL
m � %ISC�$ADDY� m � 3EMOTE�CONTROL�UNIT

" -0 / & � � � � � � �
"-40�� 8ITB�KEYBOARD�OND�BLACK�MATCHING�DISC�DRIVE�TO�ALLOW�ACCESS�TO�
WHOLE� RANGE�OF�"MIGO�DISC�BASED�SOFTWARE� � � � ���
41&$*"-��"LSO�WITH�UP�TO�_���WORTH�OF�$%�TITLES�OF�YOUR�CHOICE�
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m � $ORTOON�$LASSICS�(AMES��-EMMINGS� �� ���

5HE�4IMPSONS� �� ���
$APTAIN�1LANET� � � �� �

m � %ELUXE�1AINT�***�WITH�ANIMATION� � � �� �
m � ���(3&"5�INDIVIDUALLY�PACKAGED�GAMES
�PREVIOUS� � � � ��� �

331S�UP�TO�������EACH
� PHONE�TO�CHOOSE� FROM�CURRENT�LIST
� OR�
LEAVE�IT�TO�US�� $HILDREN�S�GAMES�AVAILABLE�

m � ���1ROGRAMME�)OBBYTE�1%�(REAT�1ACKS� **� � � �� �
m � %UST�$OVER��MOUSE�MAT� � �� �
m � ���#LANK�%ISCS� ����$APACITY�%ISC�#OX� �� ���
m � .ICROSWITCH�TURBO�JOYSTICK� � �� �
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�� $ORTOON�$LASSICS�(AMES�� -EMMINGS� � � �� �
5HE�4IMPSONS� � � �� �
$APTAIN�1LANET� � � �� �

�� %ELUXE�1AINT�***�WITH�ANIMATION� � � �� �
m � 5HE�8ORKS�1LOTINUM�8ORD�1ROCESSOR
�4PREADSHEET

AND�%ATABASE� ��� ���
m � 5HEIR�'INEST�)OUR
� 'LIGHT�4IMULATOR� � � �� � �

03�#OCK�TO�THE�'UTURE�AND�1OSTMAN�1OT�	����ONLY

03�%IGITAL�)OME�"CCOUNTS

m � 7IRUS�,ILLER�%ISK� � ���
m � ���1ROGRAMME�)OBBYTE�1%�(REATS�1ACK�**� � � �� �
m � )OBBYTE� *NFANT
�+UNIOR�	SPECIFY
�OR�4ECONDARY

&DUCATIONOL�1OCK� �� ���
m � ���#LANK�%ISCS������$APACITY�LOCKABLE�DISC�BOX� � � �� �
m � .OUSE�.OT�� �%UST�$OVER� � �� �
m � 5URBO�.ICROSWITCH�+OYSTICK� � �� �
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5HE�4HOE�1EOPLE�n���COLOURFUL�AND�ENTERTAINING�GAMES� ������
FEATURING�5RAMPY�AND�FRIENDS�TO�ENCOURAGE�EARLY�NUMBER�
READING�AND�PRE�READING�SKILLS��8ITH�4HOE�1EOPLE�MUSIC�
4HAPES�AND�$OLOURS���#OBBY�THE�$LOWN�ENTERTAINS�AND�
LAYS�DOWN�THE�FOUNDATION�FOR�MATHS�AND�WRITING�IN���
COLOURFUL�ANIMATED�GAMES�� ����
'UN�4CHOOL��
��OR�����THE��'UN�4CHOOL��SUITE�HAVE�WON�
JUST�OBOUT�EVERY�AWARD�GOING�� ��OR���WONDERFUL�
ANIMATED�GAMES�� �����
03�1ICTURE�#OOK�� ��COLOURFUL�AND�AMUSING�GAMES�FROM�A�
COMPANY�MASTERMINDED�BY�THE�DESIGN�AND�PROJECT�MANAGER�OF�
THE�AWARD�WINNING�'UN�4CHOOL����8ITH�LOWER�COSE�KEYBOARD�
OVERLAY�AND��RASPBERRY�
�CROWD�CHEERS�AND�ANIMAL�NOISES�
THAT�WIIL�DELIGHT�YOUNG�CHILDREN�
%ELUXE�1AINT����1HOTON�1AINT�**�OR�&LF�OR�1UZZNIC� ������
)OBBYTE�*NFANT�&DUCATIONAL�1%�1ACK
�CONTAINING���� ������
FUN�WHILE�YOU�LEARN�GAMES
)OBBYTE����&ASY�$HILDREN�S�(AMES�1ACK� �����
���#LANK�%ISCS
�%ISC�#OX
�+OYSTICK
� .OUSE�.OT� ������
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7"-6&�331
5HE�5HREE�#EARS���"�COLOURFUL�EDUCATIONAL�AND�ENTERTAINING�
ADVENTURE�LOOSELY�BASED�ON�THE�TRADITIONAL�STORY��	*MPROVES�
READING�SKILLS�AND�DEVELOPS�IMAGINATIVE�AND�LOGICAL�
THOUGHT
� �����
.ONEY�.ATTERS���'OUR�GRAPHICALLY�BRILLIANT�AND�EDUCATIONALLY�
SOUND�GAMES�WITH�COINS�KEYBOARD�OVERLAY
�TOP�REVIEWS� ������
1OSTMAN�1AT�	����ONLY

�03�&DD�THE�%UCK�	���YEORS
�03�
.ATCHED�1AIRS�03�#LINKY�S�4CARY�4CHOOL� �����
)OBBYTE�*NFANT�OR�+UNIOR�	SPECIFY
�&DUCATIONAL�1ACK
�
FEATURING�UP�TO�����-EARN�WHILE�YOU�PLAY��GAMES
)OBBYTE����&ASY�$HILDREN�S�(OMES
����POCK�DISC�
INDUAINI�� g� � � ��
���#LANT�%ISCS�
+OYSTICK
%ELUXE�1AINT����1HOTON�1AINT�**�OR�&LF�OR�1UZZNIC�
.OUSE�MAT
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l� 'UN�4CHOOL��
�UNDER���YEARS
�����YEORS�OR����YEARS� �����
l� 'UN�4CHOOL���OR��
�SPECIFY
�UNDER���YEARS
���TO���YEARS�OR�
���YEARS�
���STUNNING�6,�EDUCATIONAL�GOMES�WITH�BEAUTIFUL�
PICTURES
�EXCITING�ANIMATION�AND�MUSIC�THAT�HELPS�TO�DEVELOP�
NUMBER
�WORD�OND�OTHER�SKILLS�� 6P�TO���SKILL�LEVELS�
$ONFORM�TO�/ATIONOL�$URRICULUM�REQUIREMENTS�� �����

l� 1OSTMAN�1AT�	����ONLY

�03�&DD�THE�%UCK�	���YEORS
�03�
.ATCHED�1AIRS�03�#LINKY�S�4CARY�4CHOOL� �����

l� )OBBYTE�*NFANT�OR�+UNIOR�	SPECIFY
�&DUCATIONAL�1ACK
�
FEATURING�UP�TO�����-EORN�WHILE�YOU�PLOYj�GAMES� �����

l� )OBBYTE����&ASY�$HILDREN�S�(AMES
����PACK�DISC
INCLUDING�5RAIN�4ET�AND�OTHER�TOP�ENTERTAINING�1%�TITLES� �����

l� ���#LANK�%ISCS� ����
l� +OYSTICK� ����
l� %ELUXE�1AINT����1HOTON�1AINT�**�OR�&LF�OR�1UZZNIC� �����

505"-�7"-6&� ������
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41&$*"-��"LSO�WITH�$ARTOON�$LASSICS�(AMES�AND�
%PAINT�***�INSTEAD�OF�%PAINT����1HOTON�1AINT�**�	�.#�REQ�
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+OIN�&NID�#LYTON�S�'AMOUS�'IVE�TO�SOLVE�THE�MYSTERY�OF�5REASURE�* �
*SLAND�IN�THIS� EDUCATIONAL�INTERACTIVE�ADVENTURE� ������ G�
4PELLBOUND�����EXCITING�ORCADE�TYPE�GAMES�TO�DEVELOP�LOGIC
�
MEMORY�AND�SPELLING�SKILLS�OR�ANY�'UN�4CHOOL� ������\�
5ARGET�MOTHS
�SUITE�OF���FUN�PROGRAMMES�OIMED�AT�SPECIFIC�
/OTIONAL�$URRICULUM�TARGETS�OR�.ATHS�"DVENTURE�
5HIS�ADVENTURE�THROUGH�TIME�ALLOWS�PUPILS�TO�REVISE�AND�
CHECK�THEIR�PROGRESS�IN�/ATIONAL� $URRICULUM�MATHS� ������\�
4IM�$ITY���&DUCATIONAL�GOME�OWORD�WINNER�AND� 1OPULOUS�
03�&LF���TRAVEL�AS�$ORNELIUS�THE�&LF�OND�1UZZNIC���ADDICTIVE�
PUZZLE�GOME� ������J
)OBBYTE�+UNIOR�OR�4ECONDARY�&DUCATIONAL�1%�1ACK
�FEATURING�
UP�TO�����-EARN�WHILE�YOU�PLAY��GAMES� �����
������������ � n�� �� �����
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)OBBYTE����PROGRAMME�1%�(REOTS�**�1ACK�
+OYSTICK
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41&$*"-��"LSO�WITH����GREAT�INDIVIDUALLY�PACKAGED�GAMES�
331S�UP�TO�̂ �����
�PHONE�TO�CHOOSE�FROM�CURRENT�LIST
�OR�
LEOVE�IT�TO�US�� $HILDREN�S�GAMES�AVAILABLE�PLUS�+OYSTICK
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l� 5HOMOS�THE�5ANK�&NGINE�S�'UN�WITH�8ORDS

��SEPARATE�EASY�TO�USE�LEARNING�PROGRAMMES�WITH�ANIMATION�
AND�SOUND
�SELECTABLE�LOWER�OR�UPPER�COSE�LETTERS�AND���LEVELS��
3EWARD�SEQUENCES�FEATURE�YOUR�CHILD�S�NAME�� *NCLUDES�FREE�
WORD�AND�PICTURE�SIGHT�CARDS�� �����

l� 'UN�4CHOOL��
��OR�����THE��'UN�4CHOOL��SUITE�HAVE�WON�
JUST�ABOUT�EVERY�OWARD�GOING�� ��OR���WONDERFUL
ANIMATED�GAMES�� �����
03�1ICTURE�#OOK�� ��COLOURFUL�OND�OMUSING�GOMES�FROM�A�
COMPANY�MOSTERMINDED�BY�THE�DESIGN�AND�PROJECT�MANAGER�OF�
THE�OWARD�WINNING�'UN�4CHOOL����8ITH�LOWER�CASE�KEYBOARD�
OVERLAY�AND��RASPBERRY�
�CROWD�CHEERS�OND�ANIMAL�NOISES�
THAT�WILL�DELIGHT�YOUNG�CHILDREN�� �����

l� 1OSTMON�1AT
�4NOP
�4NAKES�AND�-ADDERS�AND
-UDO�	����ONLY
�03�&DD�THE�%UCK�03�.ATCHED�1AIRS�03�
#LINKY�S�4CARY�4CHOOL�� �����

l� %ELUXE�1AINT����1HOTON�1AINT�**�OR�&LF�OR�1UZZNIC� �����
l� )OBBYTE�+UNIOR�&DUCATIONOL�1%�1ACK
�CONTAINING���
FUN�WHILE�YOU�LEORN�GAMES�� �����

l� )OBBYTE����&ASY�$HILDREN�S�(AMES�1ACK� �����
l� ���#LANK�%ISCS
�%ISC�#OX
�+OYSTICK
�.OUSE�.AT� �����
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41&$*"-��"LSO�WITH�$ARTOON�$LASSICS�(AMES�AND�
%PAINT�***�INSTEAD�OF�%PAINT����1HOTON�1AINT�**�	�.#�REQ�
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7"-6&�331
l� 1RO�8RITE����� �����
l� %ELUXE�1AINT�**�OR�1HOTON�1AINT�**� �����
l� %ELUXE�1RINT�**���$REATE�LABELS
�CORDS
�POSTERS�ETC� �����
l� *NFOFILE�%ATABASE� �����
l� .USIC��.OUSE�MUSIC�CREATOR�USING�MOUSE� �����
l� -OGO���5ALKING�5URTLE���&DUCATIONOL�PROG
�LANGUAGES� �����
l� -ET�S�SPELL�AT�HOME���FUN�LEARNING� �����
l� ##$�&MULATOR� �����
l� 3ESOURCE�'ILE� �
l� *NTRO�7IDEO� ����
l� )OBBYTE����&OSY�$HILDREN�S�(AMES
����DISC�PACK�INC��5RAIN
4ET�AND�OTHER�TOP�ENTERTAINING�1%�TITLES� �����

l� )OBBYTE�+UNIOR�OR�4ECONDARY�&DUCATIONAL�PACK�FEATURING
UP�TO�����-EARN�WHILE�YOU�PLOY��GOMES� �����

l� +OYSTICK
�MOUSE�MAT
����BLANK�DISCS� �����
505"-�7"-6&� ������
8*5)�".*("�$%57� �������
4&1"3"5&-:� ������

41&$*"-��"LSO�WITH�4TAR�-$�������1*/�
$OLOUR�1RINTER�AND�4TARTER�1ACK� "%%�������
"LSO�WITH�$ITIZEN��������1IN�
$OLOUR�1RINTER�AND�4TARTER�1ACK� "%%�������

����--),#�-
#LITZ�VIRUS�PROTECTOR���BACKUP�DEVICE�FOR�ANY�EXTERNAL�DRIVE� �����
"����.ODULATOR� �����
"����%ELUXE�CONTROL�CENTRE� �����
$OMPETITION�1RO�+OYSTICK� �����
$OMPETITION�1RO�4TAR�+OYSTICK� �����
$%57�,EYBOARD� �����

 &)**3��,#0�-
/EW�"����$%�30.�%RIVE� 10"
;YDEC�����EXTERNAL�DRIVE
�DAISYCHAIN���ON�OFF� �����
$UMONO�$"9���������EXTERNAL�DRIVE
�BEIGE� �����
$%57�EXTERNAL�����DRIVE
�BLACK
� �����
1$����#�WITH�ANTI�CLICK���#LITZ�BACK�UP�AND�VIRUS�PROTECTOR� �����
%UAL�DRIVE�AS�1$����#� ������

������
������
������
�������
�����
������
������PLUS�FLICKER�FIXER�FOR�"L���������

"�,���,#0�-
/EW�"����$%�30.�%RIVE� 10"
/EW�(71�����%RIVE� 10"
"�����.#)%� ������
"������.#�)%����.#� ������
"������.#�)%� ������
"����(71**��.#�)%
�EXP�TO��.#� ������
"����(71**��.#�)%
�EXP�TO��.#� ������
"L����������(71�**�CONTROLLER
�EXP�TO��.#���2UANTUM���.#�)%� ������
"L����������(71�**�CONT�
�EXP�TO���.#���2UANTUM�����.#�)%� ������
1ER�EXTRA��.#�FITTED�TO�ABOVE� �����

�����.,����#(
6P�TO�̂ �������TRADE�IN�ALLOWANCE
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�HIS�MONTH
�AS�PROMISED
� *�
WANT�TO�LOOK�AT�.*%*�DATA�
COLLECTION�FROM�#ASIC��
#EFORE�GETTING�STUCK�INTO�
SOME�EXAMPLE�CODE�HOWEVER�THERE�

ARE�A�NUMBER�OF�RELATED�GENERAL�
ISSUES�TO�CONTEND�W ITH���

.*%*�DATA�ARRIVES�AT�THE�SERIAL�
PORT�AS�A�SERIES�OF�BYTE�	��BIT
�VALUES�
AND
� ON�THE�FACE�OF�IT
� A� PROGRAM�
SIMPLY�HAS�TO�READ�A�BYTE�AS� IT�
ARRIVES
� USE� IT
� AND�THEN� LOOP�BACK�TO�
COLLECT�ANOTHER�BYTE�AD� INFINITUM�

*N� PRACTICE�THIS�APPROACH�TURNS�
OUT�TO�BE�FAR�TOO�SIMPLISTIC�BECAUSE�
IT�TOTALLY�DISREGARDS�THE�FACT�THAT�ANY�
GIVEN�.*%*�BYTE�THAT�ARRIVES� IS� LIKELY�
TO�BE� LOGICALLY�RELATED�TO�EITHER�
PRECEDING�AND�OR�SUCCEEDING�BYTES�

*N�SHORT
� ANY�.*%*� PROGRAM�WHICH�
IS�GOING�TO�DO�ANYTHING�USEFUL�WITH�
THE� INCOMING�DATA�MUST�BE�ABLE�TO�
BOTH� RECOGNISE�AND�DISTINGUISH�
BETWEEN�ALL�OF�THE�VARIOUS�CLASSES�OF�
.*%*� INFORMATION��5HAT�MEANS�
RECOGNISING�STATUS�AND�DATA�BYTES
�
BEING�ABLE�TO�COPE�WITH� REAL�TIME�
MESSAGES
� AND�POSSIBLY�RUNNING�
STATUS�AS�WELL�

5HIS�MEANS
�OF�COURSE
� THAT�A�
PROGRAM�WHICH� IS�TO� READ�AND�USE�
.*%*�DATA� IS� LIKELY�TO�HAVE�TO
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"T�THE�TOP�OF�THE�HIERARCHY�COMES�THE�
STATUS�BYTE�DATA�BYTE�DIVISION�AND�
LUCKILY�THIS� IS�SIMPLE�TO�DEAL�WITH��
*NCOMING�BYTES�ARE�EITHER�STATUS�
BYTES�OR�DATA�BYTES
� NEVER�BOTH� 	THE�
LEFT�MOST�BRACKET�OF�FIGURE� ��SHOWS�
THIS�SITUATION�DIAGRAMMATICALLY�AND�
THE�	�
�SIGN� IS�BEING�USED�TO� INDICATE�
THAT�THE�45"564�#:5&�AND�%"5"�
#:5&�ENTRIES�ARE�MUTUALLY�EXCLUSIVE
�
IE�ANY�GIVEN�BYTE� IS�EITHER�A�STATUS�
BYTE�CE�A�DATA�BYTE
�

.*%*� STATUS� BYTES�CAN�BE�
CATEGORISED� IN�EXACTLY�THE�SAME�SORT�
OF�WAY�AND
� AGAIN
� FIGURE��� ILLUSTRATES�
THE�HIERARCHY�WHILST�FIGURE���SHOWS�
THE�CATEGORIES�THAT�MUST�BE�DEALT�
WITH�FOR�CHANNEL�MESSAGE�ANALYSIS�

.*%*�4YSTEM�MESSAGES
� AS�WE

LOOK�AT�THESE�SIX�HEX�NUMBERS���

�������%���� ������ ������ �%���� ����

���HEX�IS�A�NOTE�ON�STATUS�BYTE��5HIS�
TELLS�US�THAT�TWO�MORE�DATA�BYTES�
	SPECIFYING�THE� NOTE�AND�THE�VELOCITY�
VALUES
�ARE�GOING�TO�ARRIVE��8ITH�THE�
ABOVE�EXAMPLE�THE�RESPECTIVE�DATA�
BYTES
� �%�AND���
� COMPLETE�THE�
MESSAGE��5HE����VALUE�OF�THE�FOURTH��

)&01&+$� �� X� )&01&+$� �� X� )&01&+$� �� X� )&01&+$� �

'�/$,+��201&+$� X� '�/$,+��201&+$
�NN=UO�� �"�GROUPING�OF�VARIABLES
�ALL�CALLED�BY�THE�SAME�NAME��5HE

INDIVIDUAL�ELEMENTS�OF�THE�ARRAY�ARE�DISTINGUISHED�BY�A�TRAILING�INTEGER�
NU
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�1QNFQ@L�$G@MFD��
�$G@MMDK�1QDRRTQD��
�1HSBG�#DMC�
�4XRSDL�.DRR@FD�

� �.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�

PEIA�� �%ATA�IS�ALTERED�AS�IT�OCCURS�RATHER�THAN�WHEN�IT�IS�RESIDING�IN�
THE�MEMORY�OF�THE�COMPUTER�

RECOGNISE�THE�COMPLETE� LOGICAL�
STRUCTURE�OF�THE�.*%*� STANDARD�EVEN�
IF�IT� IS�ONLY�INTERESTED� IN�USING�ONE�OR�
TWO�MESSAGE�CLASSES�	IT�IS�OFTEN�THE�
CASE�THAT�OTHER�CLASSES�NEED�TO� BE�
IDENTIFIED
� SO�THAT�THEY�CAN�BE�SAFELY�
IGNORED
�

5O�SEE�THE�TYPE�OF�PROBLEMS�A�
.*%*� READER�PROGRAM�FACES�PLACE�
YOURSELF�IN�THE�SAME�POSITION� AS�YOU

BYTE�TELLS�US�THAT�THE�SECOND�NOTE�ON�
MESSAGE� IS�ARRIVING�AND�THE��%�AND�
��VALUES�TELL� US�THAT�THIS�MESSAGE� IS�
ACTUALLY�GOING�TO�TURN� A�NOTE�OFF�

*N�ANALYSING�THOSE�SIX�BYTES�WE�
HAD�TO� LOOK�FOR�STATUS�BYTES�AND� HAD�
TO� IDENTIFY�THE�MESSAGES�BEING�DEALT�
WITH�SO�THAT�WE�COULD�TELL� HOW�MANY�
DATA�BYTES�THE�MESSAGES�WOULD�
CONTAIN�� *F�YOU� REPEAT�THE�ANALYSIS
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WITH�A�STREAM�OF�NUMBERS�CONTAINING�
THE�ODD� REAL�TIME�MESSAGE�THROWN� IN
�
OR�A�STREAM�THAT�IS�EMPLOYING�RUNNING�
STATUS�	IE�THE�USE�OF�IMPLIED� STATUS�
BYTES

�YOU�LL� APPRECIATE�THE�ANALYSIS�
NEEDS�TO�BE�CAREFULLY�CONTROLLED�
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SAW�IN� ISSUE� ��� 	INSTALMENT��

�
COMPRISE�OF�A� NUMBER�OF�SYSTEM�
COMMON�MESSAGES�AND� A�SET�OF�REALb
TIME�MESSAGES��5HE�CATEGORIES�ARE�
SHOWN�DIAGRAMMATICALLY� IN� FIGURES���
AND���AND�THE�ONLY�THING�WE�NEED�TO�
BE�AWARE�OF�IN� RESPECT�OF�REAL�TIME�
MESSAGES� IS�THAT
� BECAUSE�THEY�ARE�
TIME�CRITICAL
� THEY�CAN� ACTUALLY�BE�
INSERTED� BETWEEN�THE�BYTES�OF�OTHER�
.*%*�MESSAGES� 	ANOTHER�
COMPLICATION� FOR�YOUR�PROGRAM�TO�DEAL�
WITH
�

*N� ALL� O F�THE�DIAGRAMS� *� HAVE�
DELIBERATELY�FOLLOWED�THE� SAME�
STATUS�BYTE�ORDERING�AS�USED� IN� ISSUE
���SO�YOU� SHOULD� BE� ABLE� TO� RELATE

THE�VARIOUS�CLASSES�MENTIONED�TO� THE�
STATUS�BYTE�BIT�VALUES�MENTIONED� IN�
THAT�EARLIER� INSTALMENT�

*�M�NOT�GOING�TO� PLOD�ON�THROUGH�
A�COMPLETE� ANALYSIS�OF�.*%*hS� LOGICAL�
ARRANGEMENTS�BECAUSE�THAT�TAKES� US�
AWAY�FROM�.*%*� AND�TOO� FAR� INTO�THE�
REALMS�OF�PROGRAM�DESIGN�

8HAT� *� REALLY�WANT�TO �DO� IS� USE�
THESE�OUTLINE�DISCUSSIONS
� COUPLED�
WITH�WHAT�WE� LEARNT�ABOUT�STATUS�
BYTES� IN� ISSUE��� 
� TO�CREATE�A� SIMPLE�
#ASIC� g.*%*� STATUS�BYTE� ANALYSERh�
PROGRAM�

5HIS� IS�NOT�GOING�TO�BE�A� gSTATE�OF�
THE�ART�OFFERINGh 
� AND� IT � IS�NOT�GOING�TO�
HANDLE�THE� LARGE�NUMBER�OF�
SUBCLASSES�OF�CONTROLLER�MESSAGES�
WHICH�EXIST�� /EVERTHELESS� IT�WILL�
PROVIDE�A�USEFUL� STARTING�POINT�FOR�
FURTHER�EXPERIMENTS�AND� PROVIDE�A�
PIECE�OF�CODE�THAT�WILL� BE�ABLE� TO�BE�
USED�FOR�A�NUMBER�OF�DIAGNOSTIC�
PURPOSES�

 #,-.�-.�*-�#(�
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6SING�THE�SERIAL� DEVICE� 	4&3�
�FROM�
#ASIC� IS
� AS�WE�SAW� LAST�
MONTH
RELATIVELY�EASY�PROVIDING�YOU�
REMEMBER�THAT�1REFERENCES�NEEDS�TO�
BE�USED�TO� SET�SUITABLE�SERIAL� PORT�
CHARACTERISTICS� 	NAMELY�A�BAUD� RATE�
OF�������WITH� NO� PARITY
� NO�
HANDSHAKING
� AND�JU S T�ONE� STOP�BIT
�

5O�COLLECT�SERIAL� DATA�USING�
"MIGA#ASIC
� OR�ANY�OTHER�.ICROSOFT�
FLAVOURED� #ASIC�COME�TO�THAT
�
REQUIRES�THAT�YOU�OPEN� A�SEQUENTIAL�
FILE� FOR� g INPUTh� USING�A�STATEMENT�
SUCH� AS���

01&/� �4&3 ��� '03� */165� "4� + �
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%ATA� COLLECTION�COULD�BE�DONE� BY�
READING�BYTES�ONE�AT�A�TIME� USING�
#ASIChS� */165�	
� STATEMENT� LIKE�
THIS���

O��&+-10��C�C�

BUT�NORMALLY� IT hS�MORE� CONVENIENT�TO�
COLLECT�THE�VALUE�AS� A�NUMBER�RATHER�
THAN� IN� STRING�FORM
� SO�WE�WOULD�OPT�
FOR�THE�COMBINED� USE�OF�THE�"4$	
�
FUNCTION� TO�PRODUCE�TH IS� INPUT� LINE���
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6SING�TH IS� COLLECTION� STATEMENT� IN�
CONJUNCTION�WITH� A� LOOP�ARRANGEMENT�
WILL� ALLOW�US�TO� COLLECT�AS�MUCH�DATA�
AS�WE�WANT��5O�COLLECT�ONE� HUNDRED�
.*%*� BYTES�WE�MIGHT� USE�SOMETHING�
ALONG�THE� LINES�OF���
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DO�SOMETHING�WITH�THE�VALUE� IN�X

/&95�H

ANOTHER�SIMPLE�SCHEME�WHICH�COULD�
BE�USED�TO�CONTINUOUSLY�COLLECT�.*%*�
DATA� IS�THIS���
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8HEN�COLLECTING�.*%*�BYTES�THE�FIRST�
DECISION�THAT�WILL� NEED�TO�BE�MADE�
AS�EACH� BYTE�OF�INFORMATION� IS�
RECEIVED� IS�WHETHER�IT� IS� A�STATUS�
BYTE�OR�A�DATA�BYTE��5HIS� INVOLVES�
TESTING�BIT��AND�WHAT�*� HAVE�CHOSEN�
TO�DO� IS� USE�THE� RESULTS�OF�SUCH�TESTS�
TO�SELECT�BETWEEN�TWO�SUBROUTINES�
LIKE�THIS���

*'�	W�"/%��)��
�5)&/�(046#�+ �
45"564�#:5&�&-4&�(046#�+ �
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5HIS� LINE�OF�CODE�WILL� DISTINGUISH�
BETWEEN�A�STATUS�BYTE�AND�A�DATA�
BYTE�� )OWEVER
� IF�A�BYTE�TURNS�OUT�TO�
BE�A�STATUS�BYTE�THEN�WE�LL� NEED�TO�
KNOW�WHETHER� IT� IS� A�CHANNEL� STATUS�
BYTE�OR�A�SYSTEM�MESSAGE�

"S�WE�SAW� IN� ISSUE���
�A� �����
BIT�PATTERN� IN�THE� UPPER�PART�OF�THE�
STATUS�BYTE�SIGNIFIES�A�SYSTEM�
MESSAGE�AND�SO�THIS�FURTHER�TEST�CAN�
BE�MADE���

*'�	W��)'�
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$)"//&-�.&44"(&�&-4&�(046#�+�
4:45&.��.&44"(&

8HAT� *� AM�DOING�IN�THIS�EXAMPLE� IS�
IDENTIFYING�THE�VARIOUS�.*%*�MESSAGE�
CLASSES�AND
� ON�THE�BASIS�OF�THE�
RESULTS
� *iM� SELECTING�PARTICULAR�
SUBROUTINES�WHICH�WILL�CARRY�OUT�THE�
PROCESSING�ASSOCIATED�WITH� A�
PARTICULAR�CLASS�

5HE�SUBROUTINE�WHICH� RECEIVES�
CHANNEL�MESSAGE�STATUS�BYTES�MIGHT�
ISOLATE�THE�CHANNEL� AND�SPECIFIC�
CHANNEL�MESSAGE�CLASS�BY�USING�THIS�
TYPE�OF�BIT�ORIENTATED�CODE���
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DO�SOMETHING�WITH�THIS�DATA

5HE�EASIEST�WAY�TO�SEE� HOW�THIS�
SUBSET�SUBROUTINE�CORRESPONDENCE�
HELPS� IN� PRACTICE� IS�TO� PUT�ALL� THE
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$OMMON�.ESSAGES� ��
	N�TIMES
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	��TIME
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	��TIME
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[��TIME
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PIECES�TOGETHER�INTO�A� RUNABLE� IDENTIFICATION�CODE�AND�CHANNEL�
PROGRAM�AND�THIS� IS�EXACTLY�WHAT� NUMBER�AND�THEN�USES�THAT�
LISTING���PROVIDES��"� hFOREVERi� LOOP� IS� INFORMATION�TO� PRINT�DETAILS�OF�THE�
USED�TO�COLLECT�THE�.*%*�BYTES
� MESSAGE�RECEIVED
�
STATUS�BYTES� ARE� IDENTIFIED�AS�EITHER� /OTICE�THAT�BY�DEFINING�
CHANNEL� OR�SYSTEM�BYTES�AND�ALL� $)"//&-�.&44"(&�	

� A�MESSAGE�
CHANNEL� BYTE�VALUES�ARE�SENT�TO�A� TYPE�STRING�ARRAY�WHOSE� USED�
ROUTINE�WHICH�EXTRACTS�THEIR� NUMERICAL� ARRAY�ELEMENT�POSITIONS
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CORRESPOND�TO�THE�BIT�CONTENTS�OF�THE�
UPPER�FOUR�BITS�OF�THE�MESSAGE�
CLASSES
� *iVE�MADE� IT�EASY�TO�DO�THE�
CONVERSION�FROM�MESSAGE�CLASS�BIT�
PATTERN�TO�PRINTED�MESSAGE�CLASS�
TEXT�NAME�

0,*"�"51/��$,,!&"0���
*F�YOU� ARE�HAPPY�WITH�THE� LOGIC�BEHIND�
THE�PROGRAM�GIVEN� IN� LISTING��� ITiLL�
COME�AS�NO�SURPRISE�TO�YOU�TO�FIND�
THAT�WE�CAN�EASILY�ADAPT� IT�TO�CATER�
FOR�THE�REMAINING�STATUS�BYTES
� IE�THE�
SYSTEM�COMMON�AND� REAL�TIME�STATUS�
IDENTIFIERS��5HE�SYSTEM�MESSAGE�
STATUS�BYTES
�WHICH�ARE� IGNORED� IN�
LISTING��
� CAN�BE�CHECKED�AND�ON�THE�
BASIS�OF�BIT���WE�CAN�EXECUTE�ONE�OF�
TWO�SUBROUTINES� LIKE�THIS���

4:45&.��.&44"(&�
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#Y�DEFINING�ADDITIONAL� STRING�ARRAYS�TO�
HOLD�THE� NAMES�OF�THE�VARIOUS�
SYSTEM� AND� REAL�TIME�MESSAGES
� AND�
RELATING�THE�TEXT�ENTRIES�TO�THE�
APPROPRIATE�BIT�PATTERNS�OF�THE�STATUS�
BYTES
� IT�BECOMES�EASY�TO�DISPLAY�THE�
NAMES�OF�THE�STATUS�BYTES� AS�THEY�
ARE�DETECTED�

-ISTING���GIVES�THE�FINAL�VERSION�
OF�THE�PROGRAM��0NCE�YOU� LEARN� TO�
UNDERSTAND�HOW�THE�NESTED�
SUBROUTINE�STATUS� BYTE�ANALYSIS�
SCHEME� IS�USED� IN�CONJUNCTION�
WITH�THE�BIT�PATTERNS�OF�THE�STATUS�
BYTES�YOU�LL� BE�ABLE�TO� USE�SIMILAR�
IDEAS� IN� ANY�NUMBER�OF�.*%*� UTILITY�
PROGRAMS�

*TiS�ALSO�WORTH� POINTING�OUT�THAT�
THESE� IDEAS�OF�ALLOWING�THE�
SUBROUTINE�NESTING�TO�MIMIC�THE�
NESTING� INHERENT�IN�THE�DATA�CAN�BE�
EQUALLY�EASILY�APPLIED�TO� PROGRAMS�
WRITTEN� IN�$
� ASSEMBLER�OR�ANY�OTHER�
LANGUAGE�

)�01�4,/!0
:OU�WILL� SEE�FROM�THE�CODE�
EXAMPLES�DEVELOPED�THIS�MONTH�THAT�
A�STRONG�RELATIONSHIP�EXISTS�BETWEEN�
THE�HIERARCHIES� IMPLIED� BY�DIAGRAMS
����AND�THE�STRUCTURE�OF�THE�#ASIC�
CODE�

5HIS� RELATIONSHIP�BETWEEN�THE�
HIERARCHIES� IS�NO�COINCIDENCE�AND
� IN�
FACT
� IT�STEMS�FROM�THE�FUNDAMENTAL�
RELATIONSHIPS�WHICH� EXIST�BETWEEN�
COMPUTER�PROGRAMS�AND�THEIR�DATA��
6NFORTUNATELY�THIS� ISNiT�THE�PLACE�FOR�
PROPER�DISCUSSIONS�OF�SUCH� ISSUES�
BUT� *� FEEL�THAT�IT� IS�WORTH� POINTING�OUT�
THAT�A�NUMBER�OF�USEFUL� PROGRAM�
DESIGN�TECHNIQUES�ARE� AVAILABLE�
WHICH�MAKE�USE�OF�THESE�TYPES�OF�
RELATIONSHIPS�

"NYWAY
�THATiS�ENOUGH�OF�THE�
hTECHIEi� MATERIAL�� /EXT�MONTH� *iLL� BE�
MOVING�AWAY�FROM�PROGRAMMING�
ISSUES�AND�FIRMLY�BACK�TO�THE�MUSIC�
SIDE�OF�THINGS�FOR�A�WHILE�� $%
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�APPLIED�WITH��.#�RAM�BUILT�IN
�,ICKSTART�
7���EXPANSION�TO��.#�RAM�POSSIBLE�VIA� �TRAP�DOOR��
�MOUSE
�TV�MODULATOR
�MANUALS�8ORKBENCH�7��ETC�DISKS
�PLUS�THE�FOLLOWING�TOP�SELLING�
SOFTWARE�TITLES��-EMMINGS
�5HE�4IMPSONS
�$APTAIN�1LANET�AND�%ELUXE�1AINT�� U��� �



� + '% � �� � � � � �1 + 1 �! � 0 2 - - , �! * � 1 1 '! 1 �"MIGA�"����COMPUTER
�SUPPLIED�WITH��.#�RAM�BUILT�IN�AND�AN�
EXTRA��.#�EXPANSION�BOARD�	GIVING�A�TOTAL�OF���MEGABYTES�OF�RAM

�,ICKSTART�7�
�MOUSE
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�5HE�4IMPSONS
�$APTAIN�1LANET�AND�%ELUXE�1AINT��
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���X���������K�DISK�DRIVES�BUILT�IN
�MOUSE�AND�ALL�MANUALS�5HE�"MIGA�"�����ACCEPTS�"�����PERIPHERALS�5HE�
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�OCAL�AREA�NEF�
-"/S
�ARE�THE�
PROBLEMS�OF���
OFFICES�AND��
WE�LL� BE�TAKING�A� LOO�

SITUATION�� THE� INSTALLS�
"MIGA�NETWORK�AT�% \�
%UNDEE�MADE�POSSIB�
"$4�SOFTWARE�

\RKS�	OR�
HSWER�TO�
I�TRANSFER�IN�
\OLS��)ERE�
4T�A� REAL� LIFE�
AN�OF�AN�
I�%ESIGN� IN�
BY�0XXI�S

1%"�/".2&/"
0BVIOUSLY�THE�FIRST�T��
ABOUT�PURCHASING�TH�
HARDWARE�AND�SOFTi�
CONSTANTLY�HAVING�TO�
COMPUTER�DATA�FROM�
THIS�WAS�THE�PRIME�CONSIDERATION

	/'4
� I J L J5 T �SOFTWARE�
BY�$OMMODORE��5HIS�
ENABLES�THE�"MIGA�TO�
CONNECT�TO�A�5RANSPORT�
$ O R�O ��1ROTOCOL�
&JPANJAP�-NKPK?KH�
�1 -�&-��>=OA@�+#0�

=�2JET�
SKNGOP=PEKJ�
�1DEO�
OAAIA@�PK�>A�PDA�KJHU�
KLPEKJ��PKQP��� PDAJ

I� INTERESTING�
INFORMATION�ABOUT�
SOME�NEW�SOFTWARE�FOR�
THE�"MIGA�WHICH�WOULD�ENABLE� IT�TO�
CONNECT�TO�A�/OVELL� /ETWARE�BASED�
NETWORK�	WHICH� IS�1$�BASED
��5HIS
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�4Y�T�E4A

>@P� *EKRS@KS�6SHKHSX
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$OPYING� FLRTIGA� $LIENT� 6T I L I T IES � TO� 8ORK��/ETWORK� J
IC ATTACH JSDFLAKE6SER VJ3E�5EI
ATA
� ��IIWFF�IX �DFLAP V_J�4AVELIET1REF�S�����IP $AST0FF AD�4END
$AST0N "�J)1RTNT
'LAG J�J4HOW4TATS������������V -OGIN VI4YS5�IME

7I-OGOUT%ESTTNATION�%RAWER� TO $OPY� TO�� �
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C�ANGE� 1EST�IRTAT�ION� 4 3BORT� LNSTA.� �� **
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*NSTALLING�"$4��5HE�FORMAT�OF�THIS� INSTALL� PROGRAM�FOLLOWS�THE�STANDARDS� LAID�
OUT�BY�$OMMODORE�COMPLY�WITH�A�8ORKBENCH�����FEEL
WHEN�SETTING�UP�OUR�NEW�SYSTEM�

5HE�"����� IS� A�;ORRO� **� CARD�FOR�
THE�"����
�"�����OR�#�����WHICH�
CAN�TAKE�TWO�TYPES�OF�NETWORK�
CABLING
�4TANDARD�5HICK�&THERNET�AND�
5HIN� &THERNET�	ALSO� KNOWN�AS�
$HEAPERNET
�� #OTH�CABLING�TYPES�HAVE�
THE�SAME�DATA�BANDWIDTH� BUT�5HICK�
&THERNET� IS� LESS�PRONE�TO�NOISE�
PROBLEMS��$ABLING�WITH�5HIN�&THERNET�
IS�CHEAPER�	HENCE�THE� NICKNAME
� AND�
A� LOT�EASIER
�YOU�ONLY�HAVE�TO�THREAD�
THROUGH�A��MM�DIAMETER�CABLE�
INSTEAD�OF���MM�� 'INALLY
� THE�
FILESERVER��8ITH�THE�NETWORK�WE�
CHOSE
�THE�FILESERVER�HAD�TO�BE�A�����
BASED�1$��8E� INSTALLED�THREE�HARD�
DISKS�WHICH�GAVE�AN�ON�LINE�STORAGE�
CAPACITY�OF����.B�

5HE�ONLY�SOFTWARE�WHICH�HAS�
BEEN�AVAILABLE�TO�WORK�WITH�THE�
"�����CARD� IS�/ETWORK�'ILING�4YSTEM

SOFTWARE
� CALLED�"$4�� �"MIGA�$LIENT�
4OFTWARE
�WAS�STILL� IN�#ETA�TEST�BUT�
0XXI� DID�ALLOW�US�TO�BECOME�PART�OF�
THE�#ETA�TEST�PROGRAM��8ITH�THIS� IN�
MIND�WE�DECIDED�TO�GO�FOR�A�/OVELL�
/ETWARE�BASED�NETWORK�

&+01�))&+$�� 0
*NSTALLING�THE�"$4�SOFTWARE� IS�VERY�
STRAIGHT�FORWARD�� 'IRST�YOU�HAVE�TO�
INSTALL� A� j,EY�� FROM�THE�"MIGA�TO�THE�
FILESERVER��THIS� IS�TO�ALLOW�A�SECURITY�
ACCESS�BY�"MIGAS�TO�THE�FILESERVER��
5HIS�ONLY�HAS�TO�BE�DONE�ONCE�FOR�ALL�
MACHINES��5O� INSTALL�"$4�ON�EACH�
MACHINE�JUST� INSERT�DISK��� 	OF��
�AND�
RUN�THE� INSTALL� PROGRAM�FROM�THE�
8ORKBENCH�AND�FOLLOW�THE�
INSTRUCTIONS�� /O�HARDWARE�SPECIFIC�
INFORMATION� IS� NEEDED� 	EXCEPT�FOR�THE�
TYPE�OF�NETWORK�CARD
�

5O�MAKE�THE� INSTALLATION�OF�THIS

5HE�"�����CARD��5HIS�PLUGS� INTO�A�;ORRO�LL�SLOT�ON�AN�"�����OR�"�����AND�
CONNECTS�TO�AN�&THERNET�BASED�/ETWORK��5HIS�CARD�CONVERTS�PARALLEL�DATA�
FROM�THE�"MIGA�TO�THE�SERIAL�DATA�FORM� REQUIRED�BY�THE�NETWORK

SOFTWARE�MUCH�QUICKER�*�CREATED� A�
SCRIPT�ON�A�FLOPPY�WHICH�WOULD�FIRST�
LOG�IN� 	FROM�FLOPPY
�TO�THE� NETWORK�
AND�THEN�COPY�ALL�FILES� REQUIRED� FROM�
THE�NETWORK�TO�THE� LOCAL�MACHINE�� *T�
WOULD� HAVE�BEEN�NICE� IF�0XXI� INCLUDED�
THIS� IN� THEIR� INSTALLATION� PROCESS�

),$$&+$�&+
-OGGING� IN�CAN� BE�ACHIEVED�BY�USING�
THE�COMMAND� LINE�VERSION�OF�THE�
LOGIN� COMMAND�AND�TYPING� hLOGINi��
5HIS� PROMPTS�YOU�FOR�YOUR�USERNAME

AND� PASSWORD��YOU�CAN�PROVIDE�THE�
USERNAME�AS�A�COMMAND� PARAMETER��
IF�SO�YOU�ARE�NO� LONGER�ASKED�� *F�YOU�
DO�NOT�HAVE�A�PASSWORD�SET
� THE�
PASSWORD�PROMPT�DOES�NOT�APPEAR��
:OU�CAN�ALSO�USE�THE�8ORKBENCH�
VERSION�OF�THE� LOGIN�COMMAND�� )ERE�
YOU�FILL�OUT�THE� RELEVANT�SECTIONS�ON�
THE�DISPLAY�AND� IT� LOGS�YOU� IN�

5HE�/OVELL� /ETWARE�SYSTEM�WIDE�
LOG�IN�SCRIPT�CAN�HAVE�SECTIONS�WHICH�
ARE�SPECIFIC�TO�THE�"MIGA��5HIS� IS�
USEFUL� FOR�SETTING�UP�SUCH�THINGS�AS

 ,+1� 10��� ,01
5HE�COST�OF�SETTING�UP�OUR�NETWORK�FOR����"MIGAS�AND���1$S�WAS�

*TEM $OST�&ACH 4UB�TOTAL

5HE�'ILESERVER _�������
/OVELL�/ETWARE�7 � � L L � ���USER _�������
"MIGA�$LIENT�4OFTWARE� ���USER _ �������
"�����NETWORK�CARDS _�������� �� �� _�������
1$�/ETWORK�CARDS _�������� �� � _ �������
$ABLING���CONNECTORS _�������

5OTAL�$OST _�������

PRICE�RATES�ARE�NOT�FULLY�AVAILABLE��5O�GIVE�A�GUIDE
�THE�64�PRICES�ARE�

/UMBER�OF�CLIENTS -IST�PRICE $OST�CLIENT
� ������� �������
� ������� ������
�� ������� ������
�� �������� ������
�� �������� ������
��� �������� ������
��� �������� ������
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DIRECTORY�ASSIGNS�FOR�SOFTWARE�STORED�
ON�THE� NETWORK��8E�ALSO�USE� IT�TO� SET�
UP�ASSIGNS�TO�A� PERSONAL�DIRECTORY�

-��/,#.3
5HE�"$4� SOFTWARE� AND� /ETWARE�
PROVIDE�FOR�SECURITY�BY�THE�USE�OF�
PASSWORDS��0N� TOP�OF�THIS
� PEOPLE�
CAN� BE� RESTRICTED�OR�GRANTED� ACCESS�
TO� SPECIFIC� STORAGE�AREAS�ON�THE�
FILESERVER�� )ERE
�EACH� PERSON� HAS�HIS�
OWN� DIRECTORY�AREAS�TO�WHICH� NO�ONE�
EXCEPT�HIM� HAS�ACCESS�� 5O� HELP�
EXCHANGE�BETWEEN� PROJECT�GROUPS�WE�
HAVE�DIRECTORIES�SET�UP�FOR�EACH�
GROUP�� THE�MEMBERS�OF�THA T�GROUP�
CAN� HAVE� ACCESS�� /ETWARE�ALLOWS�YOU�
SEVERAL� LEVELS�OF�ACCESS���
l �6SER�LEVEL�� �4ECURITY�CAN� BE�
ASSIGNED�TO� INDIVIDUAL� USERS� 	IE�
ACCESS�TO� THEIR�OWN�DIRECTORIES
�
l �(ROUP�LEVEL�� �6SERS�CAN� BE� A� PART�
O F�A�GROUP� 	SUCH� AS�"35*454
�
130(3"..&34
� &7&3:0/&�ETC
� AND�
AS�A�MEMBER�OF�THAT�GROUP�THEY�CAN�
BE�GRANTED� ACCESS�TO�DIRECTORY�AREAS�
THAT�THEY�ARE� INVOLVED�WITH�
l �4UPERVISOR� LEVEL�� �4UPERVISOR�HAS�
OVERALL� ACCESS� TO�THE� NETWORK�
FILESYSTEM��5HERE�ARE� NO� RESTRICTIONS��
"S�YOU� COULD�GUESS
� %&-&5&�/%0�
"--�COULD� BE�QUITE�DANGEROUS
� SO� THE�
SUPERVISOR�ACCOUNT�HAS� A� PASSWORD�
ONLY�KNOWN� BY�A�FEW�PEOPLE�

'ILES�CAN� BE�MARKED�WITH�
ATTRIBUTES�WHICH�ENABLE� IT�TO �BE�
READ�ONLY�READ�WRITE
� SHARABLE
�
ARCHIVED
� DELETABLE
� SEARCHABLE
�
EXECUTABLE�AND� SO�ON�� 5HIS� IS�
INDEPENDENT�OF�THE� FACILITIES�ALLOWED�
BY�"MIGA%04
� THUS
�ONLY�PEOPLE�WITH�
SUFFICIENT� PRIVILEGE�CAN� ALTER�THE�FILE�
STATUS�� 'OR�EXECUTABLES
� THEY�ARE�
NORMALLY�SET�TO� 3EAD�0NLY�4HARABLE�� �
TH IS� HELPS� TO� PREVENT�VIRUSES�ON�THE�
NETWORK�SOFTWARE�

 #&�(�'�-
"S�YOU� MAY�BE�AWARE
� *#.� 1$S� HAVE�
AN� ANNOYING�RESTRICTION� ON� FILENAMES��
5HEY�ARE� RESTRICTED� TO�EIGHT�
CHARACTERS� FOLLOWED�BY�A� AND�
ANOTHER�THREE� CHARACTERS��5HE�"MIGA�
HAS�NO�SUCH� RESTRICTIONS� 	THE�
MAXIMUM� BEING� IN� THE� REGION� OF����
CHARACTERS
�� 4INCE�/ETWARE�WAS�
DESIGNED�FOR�1$S� IT� ALSO�HAS�THIS�
RESTRICTION�� /ETWARE�CAN� ALSO�BE�USED�
WITH� .ACINTOSHES�WHICH� HAVE� NO�
SUCH� RESTRICTIONS� IN� NAME� LENGTH
� SO�
THE�DESIGN� TEAM� AT�/OVELL� INTRODUCED�
A� i .ACINTOSH� NAME�SPACEj�WHICH�
ALLOWS� NAMES� UP�TO����� CHARACTERS�
FOR�EACH�FILE��5HIS�HAS� TO� BE�ADDED�TO�
THE�VOLUMES�TO� BE�ACCESSED� BY�
"MIGAS�TO�ALLOW�FULL� LENGTH� NAMES�

/-#(!�."��(�.1),%
"$4�PROVIDES�A� NEW�DEVICE� CALLED�
/%0��� 5HE�DEVICE� IS�GIVEN� A�VOLUME�
NAME�CONSTRUCTED�FROM�THE�FILESERVER�
NAME� AS�WELL� AS�THE�VOLUME�ON�THAT�
FILESERVER�

0UR�FILESERVER� IS�CALLED�
&/5&313*4&�	SPOT�THE� 1N;L�2L?E
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5YPICAL�8ORKBENCH�DISPLAY�� �NOTE�THE� LARGE�AMOUNT�OF�SPACE�AVAILABLE�ON�
&/5&313*4&�4:4��4CREEN�SHOWS� LOGGING�IN�WITH�THE�COMMAND� LINE�VERSION
FANS�

� THE�MAIN� VOLUME� IS� CALLED� 4:4
AND�SO� /%0�� IS�ASSIGNED�THE� NAME�
&/5&313*4&�4:4�� 5HE� REASON� FOR�
INCLUDING�THE�FILESERVER�NAME� IS� THAT�
ONE�MACHINE�CAN
� POTENTIALLY
� BE�
CONNECTED�TO�MANY�FILESERVERS�

5HE� ICON�FOR�/%0�� IS�PRESENT�ON�
THE�8ORKBENCH� 	OURS� HAS�BEEN�
REDEFINED�TO� LOOK� LIKE�THE� &NTERPRISE
��
"CCESS� IS�JUS T�THE� SAME� AS� ANY�OTHER�
DEVICE�ON� THE�"MIGA�� �TOTALLY�
TRANSPARENT�

���%#(!�/*
"�NETWORK�PROVIDES� US�WITH� A�METHOD�
OF�CENTRALLY�CONTROLLING�BACKUPS�� EG
� A�
PROGRAMMER�COULD� KEEP�A�COPY�ON�
THE� NETWORK�OF�ALL� O F�HIS� CURRENT�
SOURCE�FILES
� UPDATING�THEM� AT�
REGULAR� INTERVALS�� "T�A� LATER�STAGE�	SAY�
ONCE�A�DAY�OR�ONCE�A�WEEK
�THIS�
COULD�BE�BACKED� UP�ON�TO�A�TAPE�
STREAMER�� 5HE� ADVANTAGE�OF�DOING�
TH IS� IS�SPEED�� IT�TAKES�ONLY�A�MATTER

$�,!)(��/-.#(!�V�$�,!)(��/-.#(!
'ILESERVER�� �"�COMPUTER� IN� A� NETWORK�THAT�CONTROLS�ALL� OF�THE�NETWORK� TRAFFIC��

(ENERALLY�USED� AS�A� CENTRAL� STORAGE�AREA�FOR�FILES�

"UTOCONFIG��5HIS� IS�A� SPECIAL� HARDWARE� PROTOCOL� DESIGNED�BY�THE�ENGINEERS�
AT�$OMMODORE�TO� ALLOW�EXPANSION� CARDS� TO�BE�ADDED�TO� THE�"MIGA�WITH�
AS� LITTLE� HASSLE� AS�POSSIBLE�

/ETWORK�'ILING�4YSTEM�	/'4
�� �%ESIGNED�BY�4UN� .ICROSYSTEMS�/'4��
ENABLES�EXCHANGE�OF�FILING�SYSTEM� INFORMATION� OVER�A� NETWORK�WITH� THE

MINIMUM�OF�PROBLEMS��8ORKS� IN� TANDEM�WITH�5$1�*1�AS�BASE�TRANSMISSION�

5RANSPORT�$ONTROL� 1ROTOCOL�� � *NTERNET�1ROTOCOL� 	5$1�*1
� � �0NE�OF�THE�WAYS�
IN�WHICH� INFORMATION� IS� PASSED�FROM�MACHINE�TO�MACHINE�

"MIGA�$LIENT�4OFTWARE�	"$4
�� �5HIS�PRODUCT�ALLOWS�"MIGA�COMPUTERS�WITH�
"����� &THERNET�$ARDS�TO�CONNECT�TO�A� /OVELL� /ETWARE�BASED� NETWORK�

/OVELL�/ETWARE�� �5HIS�PRODUCT� IS� A�1$� BASED�NETWORK�OPERATING�SYSTEM�� *T� IS�
DESIGNED�TO�EFFICIENTLY�TRANSFER�INFORMATION� FROM� A�CENTRAL� FILE� STORAGE�
AREA�TO�A�CLIENT�COMPUTER�� *T� IS�ONE�OF�THE�MOST�POPULAR�NETWORK�
OPERATING�SYSTEMS�FOR�THE� *#.� 1$�

&THERNET�	THICK
� � �"�STANDARD� CABLING�SYSTEM�TO�ALLOW�THE�CONNECTION�OF�
MANY�COMPUTERS�ON� A� NETWORK��5HIS�TYPE�OF�&THERNET�CABLING�USES�CABLE�
WHICH� IS� ��MM�THICK�� *T� REQUIRES�SPECIAL� DEVICES�	KNOWN� AS�TRANCEIVERS
�
TO�CONNECT�FROM�THE� COMPUTER�TO� THE�CABLE�� �OVER�AND� ABOVE�ANY�NETWORK�
CARD�USED�� *TS�MAXIMUM�CABLE� LENGTH� IS�MUCH�GREATER� THAN�$HEAPERNET�

$HEAPERNET�	THIN
�� �5HIS� IS� SIM ILAR�IN� CONCEPT�TO�5HICK�ETHERNET�SINCE� IT�
ALLOWS� COMPUTERS�TO�BE�CONNECTED� IN� A� NETWORK�� �ALTHOUGH�$HEAPERNET�
IS� BASED� ON� �MM�CABLE�� 5HIS� CABLE� IS�CONSIDERABLY�CHEAPER�AND�EASIER�
TO� INSTALL� ALTHOUGH�MAXIMUM�CABLE� LENGTH� IS� LESS�THAN�HALF�O F�&THERNET�
	ROUGHLY�����METRES


$LIENT�� �$OMPUTER�CONNECTED�TO�A� NETWORK� REQUESTING�USE�OF�A�FILESERVER�

OF�SECONDS�WORK
�MEANING�BACKUPS�
ARE�DONE�MUCH�MORE� FREQUENTLY�

(�.1),%�*,#(.#(!
8ITH�"$4
�0XXI� HAS� PROVIDED�FOR�USING�
A� NETWORK�PRINTER�

5O�ALLOW�YOU� ACCESS�TO� THE�
NETWORK�PRINTER�QUEUES�YOU� HAVE�TO�
DEFINE�WHICH� PRINTERS�ARE� TO� BE�
ATTACHED�TO�EACH�QUEUE��5HIS� CAN� ALL�
BE�DONE�FROM� A�SET�OF�PROGRAMS�
CALLED� 13*/5%&'�13*/5$0/
�
13*/5%&'�CREATES�THE�DEFINITIONS�OF�A�
PARTICULAR�TYPE�OF�PRINTER� 	EG
� &PSON�
-2���
� )1� -ASER+ET� ***
� AND� ALSO�THE�
FORMS� USED�WITH�THAT�PRINTER�	IE� THE�
PAPER�SIZES
�� 13*/5$0/� ALLOWS�YOU�
TO� SET�UP�YOUR�OWN� PRINTER�JOB�
DEFINITIONS�SUCH� AS�THE� TYPE�OF�PAPER�
FOR�A� PARTICULAR�PRINTER�AND�WHICH�
PRINTER� IS�TO�BE�YOUR�DEFAULT�� 5HIS� HAS�
TO�BE�DONE�FOR�EACH� USER�BUT� IT�CAN�
BE�DONE�BY�THE� SYSTEM� SUPERVISOR�
AND�THEN�COPIED� FROM� ONE� PERSON�TO�
ANOTHER�

��.��.,�(- �,�,�.�-
/O� NETWORK�SOFTWARE� REVIEW�WOULD�BE�
COMPLETE�WITHOUT�DATA�TRANSFER� RATES��
5HE� &THERNET�STANDARD� ALLOWS�FOR�A�
���MEGABIT�PER�SECOND�TRANSFER�RATE��
*N� THEORY
� THIS�GIVES�A�MAXIMUM�
BURST� RATE� OF�ROUGHLY��.B� PER�
SECOND�� *N� PRACTICE�THIS� IS� FAR�FROM�
THE�CASE�� -IMITATIONS�ARE�DUE�TO� THE�
4PEED�OF�&THERNET�CARDS� AND� ALSO�THE�
SPEED� OF�THE� CONTROLLING�SOFTWARE�� *�
WROTE�A�SMALL� PROGRAM�THAT�WOULD�
TES T�THE�TRANSFER�RATE�OF�THE� NETWORK�
BY�WRITING�A� �.B�FILE�AND�THEN�
READING� IT�BACK��5HE� RESULTS� FOLLOW�

2?MN�NSJ?� 5LCN?�L;N?� 0?;>�L;N?
"$4� ���,�SEC� ���,�SEC
"MIGA�/'4� ���,�SEC� ���,�SEC
"MIGA�)ARD� %ISK� ���,�SEC� ���,�SEC

"S�WE�CAN� SEE�THE�TRANSFER�RATE� TO�
LOCAL� HARD�DISKS� IS� ROUGHLY�TWO�AND� A�
HALF�TIMES�GREATER�� 5HESE�TESTS�WERE�
PERFORMED� ON�AN�"�����

�)(�&/-#)(
5O�SAY�THAT�OUR�NETWORK�HAS� BECOME�
ONE�OF�THE�MOST� IMPORTANT� PURCHASES�
WE� HAVE�MADE�WOULD�BE� AN�
UNDERSTATEMENT�

IF�OUR�NETWORK�FAILS
� NOT�MUCH�
GETS�DONE� 	THIS
� THANKFULLY
� DOES� NOT�
HAPPEN�VERY�OFTEN
�� "TTACHING�"MIGAS�
TO� THE�NETWORK�COULD� NOT�HAVE� BEEN�
DONE�SO�EASILY�WITHOUT�"$4� AND� IT
� IN�
MY�OPINION
�GETS�THE� FULL� SEAL� OF�
APPROVAL�� 4CORE�� � �� �� 
� NEVER�
COMMIT�YOURSELF�TO� A� ���5HE�
PERFORMANCE
� ALTHOUGH� SLOWER�THAN� A�
HARD�DISK
� IS�VERY�ACCEPTABLE�AND� ANY�
DELAYS�DUE�TO� NETWORK�TRAFFIC�ARE�
NEGLIGIBLE�

5HE�ADVANTAGES�OF�HAVING�A�
CENTRAL� FILE� STORAGE�AREA�WITH� A�SINGLE�
TAPE�BACKUP�UNIT�ARE�TOO�MANY�TO�
LIST
� IF�YOU� USE�A� LARGE� NUMBER�OF�
"MIGAS� IN� YOUR�WORK�PLACE� IT� IS�WELL�
WORTH� CONSIDERATION�� ��

".*("�4)011&3�l �*446&� ���l �+6/&� ���� 
�
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���.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".
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*NTERNAL�"����%ISK�%RIVE� �̂�����
'ATTER�"GNUS� �̂����
FITTED�BY�ONE�OF�OUR�2UALIFIED�&NGINEERS�
$�*�"��CHIPS� �̂����
"����FIXED�REPAIR�COST� �̂����

$"15"*/�4�$)*1�4)01
�9���,�%3".4
'OR�"����4�ETC� �̂���
�9��.#�%3".4�'OR��UP�4UPRA�ETC� �̂����
�X�.B�4*..4
'OR�/&964�(71�3OCHARD�ETC� �̂����
�X�.B�4*..4�'OR�(71�/&964�ETC� �̂�����
$*"�$)*14� �̂����
����30.� �̂����
30.�4HARER� �̂����
5HESE�PRICES�DO�NOT�INCLUDE�FITTING��HOWEVER�IF�YOU�
DON�T�WANT�TO�FIT�THEM�YOURSELF�THEN�THIS�CAN�BE�
PERFORMED�BY�ONE�OF�OUR�2UALIFIED�&NGINEERS�AT�
ANY�OF�OUR�BRANCHES�
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T iS� BEEN�A�BUSY�MONTH� IN�THE�
WORLD�OF�".04�� #Y�THE�TIME�
YOU� READ�THIS�YOUR�LOCAL�
SOFTWARE�STORE�SHOULD�HAVE�
STARTED�TO�STOCK��5FL��%'+	� THE�

LATEST�ADDITION�TO�THE�".04�RANGE��
*iM�NOT�GOING�TO�SAY�TOO�MUCH�ABOUT�
IT �AT�THIS�POINT�IN�TIME�BECAUSE� *�
KNOW�THAT�OUR�ILLUSTRIOUS�&DITOR�IS�
PLANNING�TO� RUN�A�COMPREHENSIVE�
REVIEW�VERY�SOON
�SO� *�WOULDNiT �WANT�
TO�SPOIL� THE�MAIN�COURSE�BY�FILLING�
YOU�UP�WITH� FACTS�AND�FIGURES�AT�THIS�
EARLY�STAGE�

5HANKS�TO�3ICHARD�7ANNER�AND�
1AUL� 4HRIMPLING�AT�&UROPRESS�
4OFTWARE�� *�WAS� LUCKY�ENOUGH�TO�GET�
MY�HANDS�ON�THE�MASTER�DISKS� FOR�
�5FL��%'+�BEFORE�THEY�WERE�SENT�FOR�
DUPLICATION� AND�FROM�WHAT�*�VE�SEEN� *�
HAVE�TO�SAY�THAT�*�M�VERY� IMPRESSED��
"LTHOUGH� &UROPRESS� IS�VERY�KEEN�TO�
POINT�OUT�THAT��5FL��%'+�IS�MORE�OF�
AN� INTRODUCTION� TO�".04�FOR�WOULD�BE�
PROGRAMMERS�THAN�AN�ALTERNATIVE�TO�
ITS�BIG�BROTHER
� IT�STILL� MANAGES�TO�
PROVIDE�MOST�OF�THE�FACILITIES�WHICH�
HAVE�MADE�".04�SUCH�A�GIANT�KILLER��
*NDEED
� SOME�ASPECTS�OF��5FL��%'+�
ARE� ACTUALLY�BETTER�THAN�".04�� %ONiT�
LET�THIS�WORRY�YOU� THOUGH�� �&UROPRESS�
ASSURES�ME�THAT�THESE

m �4OUND�5RACKER�SUPPORT
4OUND�5RACKER�PROGRAMS�ARE�
ADVANCING�AT�SUCH�A� PHENOMENAL�
RATE�THESE�DAYS�THAT�&UROPRESS� HAS�
DECIDED� TO�BUILD�DIRECT�SUPPORT�FOR�
4OUND�5RACKER�MODULES� INTO�".04�
ITSELF�

5HE�.ODULE� PLAYER�BUILT�INTO�
".04� IS� BASED�AROUND�THE�PLAYER�
ROUTINE�SUPPLIED�WITH� ONE�OF�THE�
MOST�POPULAR�1%�4OUND�5RACKERS
�
+G5E�,E9??9E��5HE�4TAR�5REKKER�
ROUTINE�SUPPORTS�ALL� THE�USUAL�4OUND�
5RACKER�FUNCTIONS� PLUS�SYNTHETIC�
INSTRUMENTS�AND�A� HOST�OF�OTHER�
FANCY�FEATURES�

4OUND�5RACKER�MODULE�SUPPORT�
CONSISTS�OF�FOUR�NEW�COMMANDS��
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IMPROVEMENTS�WILL�EVENTUALLY�MAKE�
THEIR�WAY�ACROSS�TO�THE� �REAL��".04�
WHEN��%'+�� �SURFACES�

*� WAS�PARTICULARLY�IMPRESSED�WITH�
THE� �5FL��%'+�4PRITE�&DITOR
�WHICH�
IS�CERTAINLY�A�VAST�IMPROVEMENT�ON�
BOTH� THE� STANDARD�".04�&DITOR�AND�
EVEN�"ARON� 'OTHERGILLiS�+DE=G90	� THE�
ENHANCED� EDITOR�BUNDLED�WITH�THE�
".04�$OMPILER�� *T�DELIBERATELY� LACKS�
IN� A�FEW�AREAS
� BUT�EASE�OF�USE�HAS�
BEEN�MAXIMISED�TO�MAKE� IT�A�FAR�
FRIENDLIER�AND�MORE�SOLID� PROGRAM�TO�
NM RA �� �� �# �8 LTFC# TT\� �A �) ��� G �" T�I� TU L

* � �� � �# ) # ; ) # # � �? � r�\ �p

WORK�WITH�� *iVE�ALWAYS�USED��(5=BG�TO�
DRAW�ALL�MY�SPRITES
� BUT�*iVE�SINCE�
SWAPPED� OVER�TO�THE� �5FL��%'+�
4PRITE�&DITOR� IN� PREFERENCE�TO�BOTH�
�(5=BG�AND� +DE=G90�

4%�1�0�&+���+�*"�
0N�THE�SUBJECT�OF��%'+��	� &UROPRESS�
INFORMS�ME�THAT�THE�NAME�HAS�BEEN�
CHANGED� SO�THIS� IS�THE� LAST�TIME�
YOU�LL� EVER�HEAR�ME� REFER�TO�THE�NEW�
RELEASE�AS��%'+���� 'ROM�NOW�ON
�
EVERY�TIME�YOU� SEE�OR�HEAR�SOMEONE
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8ITH�THE�RELEASE�OF��%'+�����	� YOU�CAN� LOAD�AND�PLAY�4OUND�5RACKER�
MODULES�DIRECTLY�WITHOUT�HAVING�TO�CONVERT�THEM�TO�".04�FORMAT�FIRST

TALKING�ABOUT��%'+��	� SLAP�THEM�ON�
THE�WRISTS�AND� ASK�THEM� POLITELY�TO�
CALL� IT��%'+�(EC:9FF=CB5@�INSTEAD�

*iM� NOT�QUITE�SURE�WHY�THE� NAME�
HAS� BEEN�CHANGED
� BUT�YOU�VE�GOT�TO�
ADMIT�THAT�THE�NEW�NAME�CERTAINLY�
SOUNDS� A� LITTLE�MORE� INSPIRING�THAN�
PLAIN�OLD��%'+���

*�M� SURE� &UROPRESS�WOULD� LIKE�ME�
TO�QUICKLY�POINT�OUT�THAT��%'+�
(EC:9FF=CB5@�IS�STILL� A� LONG�WAY�OFF
� SO�
DON�T�JUMP�ON� THE�PHONE�AND�START�
BADGERING�THEM�QUITE�YET�

&UROPRESS� IS� HOWEVER� INTERESTED�
IN�HEARING�FROM�YOU� CONCERNING�WHAT�
YOU�D� LIKE�TO�SEE� IN�THE� NEW�RELEASE��
0NCE�AGAIN
� DON�T�PHONE�� �THEYiRE� A�
BUSY�LOT�� *F�YOU� CAN
� BOOT�UP�YOUR�
WORD� PROCESSOR�AND�WRITE�THEM�A�
LETTER� INSTEAD��5HAT�WAY
� THE�
COMPANY�CAN� HANG�ON� TO�YOUR�
SUGGESTIONS�AND�PERHAPS�EVEN� HAND�
THEM�STRAIGHT�ON�TO�'RANCOIS�-IONET
�
THE�".04�PROGRAMMER�

+"4��*,0�/")"�0"!
4TAYING�ON�THE� SUBJECT�OF�NEW�
RELEASES
�".04�USERS�WILL� BE�
PLEASED�TO� LEARN�THAT�DESPITE�THE�
FRANTIC�ACTIVITY�SURROUNDING�THE�
RELEASE�OF��5FL��%'+	� &UROPRESS�
HASNiT �FORGOTTEN�THE� REST�OF�US�� *T�HAS�
JUST�RELEASED� UPGRADES�TO�BOTH�".04�
AND�THE�".04�$OMPILER
� BRINGING�
BOTH�UP�TO�VERSION� ������"S�WELL� AS�A�
FEW�BUG�FIXES
� &UROPRESS� HAS�EVEN�
FOUND�TIME�TO�ADD�A�FEW�EXTRA�
COMMANDS�� )EREiS�WHAT�THE�".04�
UPGRADE�HAS�TO�OFFER�

5HE��5FL��%'+�4PRITE�&DITOR� IS�AN�ABSOLUTE�JOY�TO�USE�� *T�MAY� LACK�IN�SOME�
AREAS
� BUT� IT�STILL�MANAGES�TO�BEAT�THE�STANDARD�EDITOR�HANDS�DOWN



53"$,�-0"%��'ILENAME�� 	LOADS� A�
4OUND�5RACKER�MODULE� INTO�A�MEMORY�
BANK

�53"$,�1-":�N
P� 	PLAYS�THE�
MODULE� STORED� IN� BANK�N� STARTING�AT�
PATTERN� P

� 53"$,�-001�0/�0''�
	TURNS�OFF�AUTOMATIC� LOOPING�WHEN�
END� OF�MODULE� IS� REACHED
� AND�
53"$,�4501�	STOPS�THE�MODULE�
CURRENTLY�PLAYING
�

"LTHOUGH�THE� NEW�4OUND�5RACKER�
COMMAND� PROVIDES�A�MUCH� SIMPLER�
WAY�OF�PLAYING�MODULES
� &UROPRESS� IS�
KEEN�TO� POINT�OUT�THAT� IT� IS� NOT�AS�
POWERFUL� AS�THE� NORMAL� ".04�MUSIC�
SYSTEM�� 'OR�STARTERS
� PLAYING�A� 4OUND�
5RACKER�MODULE� TIES�UP�ALL� FOUR�OF�THE�
"MIGAhS� SOUND�CHANNELS�� :OU� CANNOT�
THEREFORE�PLAY�
SAMPLES� AND� A�
MODULE
SIMULTANEOUSLY�� *F�YOU�
DO
� THIS� COULD�WELL�
RESULT� IN� YOUR�MACHINE�
CRASHING�� *F�YOU� NEED�
TO� PLAY�BOTH�
SIMULTANEOUSLY
� THEN�
THE�ONLY�WAY�TO�GET�
AROUND� THIS� IS� TO�
CONVERT�THE�MODULE� TO�
".04�FORMAT�FIRST�

"NOTHER� LIMITATION�
OF�USING�4OUND�
5RACKER�MODULES�WITH�".04� IS� THAT�
THE�70-6.&�COMMAND�WILL� NOT�WORK��
SUBTLE� FADES�ARE� THEREFORE�DEFINITELY�
OUT�OF�THE�QUESTION�� 4URPRISINGLY�
THOUGH
� THE�GOOD� OLD��76� .&5&3�
FUNCTION� DOES�WORK�� 4TRANGE� BUT�TRUE�

l �&XTENDED�SOUND�SUPPORT
0NCE� AGAIN�".04� PROGRAMMER�
'RANCOIS� -IONET�HAS� LISTENED� TO�YOUR�
COMPLAINTS�� ".04� ����� INCLUDES�
QUITE� A� FEW�ENHANCEMENTS� TO�".04h�
SAMPLE� PLAYING� ROUTINES� INCLUDING�THE�
INCLUSION�OF�A� COUPLE�OF�NEW�
COMMANDS�AND� FUNCTIONS�

1ROBABLY�THE�BEST�OF�THESE�
IMPROVEMENTS� IS� SUPPORT�FOR� LARGER�
SAMPLES��".04� USED�TO�BE�
RESTRICTED� IN� THIS� AREA
� BUT�YOU�CAN�
NOW�PLAY�SAMPLES�THAT�ARE� ACTUALLY�
LARGER�THAN� THE�MEMORY� INSIDE�YOUR�
"MIGA� USING�".04h� NEW�DOUBLE�
BUFFER�SAMPLE�COMMANDS� THAT�PULL� IN�
NEW�SECTIONS�OF�A� SAMPLE�WHILST� IT� IS�
PLAYING�USING�A� SORT�OF�'*'0� 	'IRST� *N
�
'IRST�0UT
� ARRANGEMENT�

5HE� NEW�COMMANDS� ARE�

l� 4-0"%�� � LOADS�A�SAMPLE� FILE� OF�A�
SPECIFIED� SIZE�OPENED� USING�THE�
NORMAL� FILE� HANDLING� ROUTINES� INTO�AN�
ALLOCATED�MEMORY�POOL�

l� 4".� 48"1�� �SWAPS�CHANNELS�
UNDER� INTERRUPT�
l� �4".�48"1�� � RETURNS��� �OR���
DEPENDING�UPON�WHETHER�THE� SAMPLE�
SWAP�WAS� SUCCESSFUL�
l� 4".� 4501�� �STOPS� A�SAMPLE� THAT�
IS�CURRENTLY�PLAYING�� BELIEVE� IT�OR� NOT
�
BUT�PREVIOUS� RELEASES�OF�".04�DID�
NOT�ALLOW�YOU� TO�DO� THIS�

4AMPLE�DOUBLE� BUFFER� IS�HANDLED�
UNDER� INTERRUPT�SO� IT hS� POSSIBLE� TO�GET�
VERY� LONG�SAMPLES� PLAYING�
CONTINUOUSLY�FROM� HARD� DISK�WITHOUT�A�
GLITCH� IN� SIGHT�	SOUND 
��5HIS� FEATURE�
DOESNhT �WORK� TOO�WELL�WITH� FLOPPY�
DRIVES� THOUGH�� �DUE�TO�THE� SLOW

SPEED�OF�FLOPPIES
� THE�
MAXIMUM� PLAYBACK�
RATE� THAT�YOU� CAN�
ACHIEVE�WITHOUT�
GLITCHES�APPEARING� IS�
AROUND� ���� ,)Z�� &VEN�
THEN
� THE�MAXIMUM�
SAMPLE� SIZE�WILL� BE�
RESTRICTED� TO� THE�
���,�THAT�AN�"MIGA�
FLOPPY�CAN� HANDLE�

l �&NHANCEMENTS
2UITE� A� FEW�OF�".04h�
EXISTING�COMMANDS�

HAVE� BEEN� EITHER� REWRITTEN� FOR�AN�
EXTRA� SPURT�OF�SPEED� OR�ENHANCED��
&NHANCEMENTS� INCLUDE�A�MUCH�MORE�
POWERFUL� �$0-	#OB
�FUNCTION� FOR�
COLLISION� BETWEEN� #OBS�AND� A�MORE�
POWERFUL� FILE� REQUESTER�	YOU� NO� LONGER�
HAVE�TO� SELECT� g4ET%IRh� EVERY�TIME�YOU�
CHANGE�DIRECTORIES� AND� PHYSICAL�
DEVICES� ARE� SHOWN� AS�WELL� AS�DISK�
DEVICE� NAMES
�

-OAD� *''�HAS� ALSO� BEEN� BROUGHT�
BANG�UP�TO�DATE�SO�THAT� IT�ACCEPTS�
��BIT�COLOUR� PALETTE�DEFINITIONS�
	SOME�SOFTWARE� PACKAGES� NOW�SAVE�
PALETTE� INFORMATION� IN� THIS�NEW�
FORMAT�TO �COVER�POSSIBLE�
ENHANCEMENTS� TO� THE�"MIGAhS�
GRAPHICS� HARDWARE
�AND�"UTO#ACK���
MODE� IS� NOW�A� LOT�SMOOTHER�	IT� USED�
TO� FLICKER�TERRIBLY�
�

"S�WAS�THE� CASE�WITH� PREVIOUS�".04�
UPDATES
� VERSIONS� �����OF�BOTH� THE�
$OMPILER�AND�".04� ARE� AVAILABLE�
FROM� THE�".04�1%� -IBRARY� IN� THE� FORM�
OF�AN� INSTALLATION� PROGRAM�WHICH�
TEARS�YOUR�EXISTING�".04� PROGRAM�TO�
PIECES�AND� RECONSTRUCTS� IT�WITH� THE�
NEW�COMMANDS� AND�ENHANCEMENTS�
IN� PLACE�� 	'OR�MORE� INFORMATION�
CONTACT�4ANDRA� 4HARKEY�ON� c� �����
������
�

P($(�!!-��"$'���
5HE�THIRD� ISSUE�OF�-EN�
5UCKERhS�5OTALLY�"MOS�DISK�
MAGAZINE� IS�NOW�AVAILABLE��
* T hS� PACKED�WITH�THE�USUAL�
SELECTION�OF�HINTS
� TIPS
� TRICKS�
AND�NEWS�FOR�".04�
PROGRAMMERS�EVERYWHERE�

'OR�MORE� INFORMATION
�
WRITE�TO�-EN�AT���1ENMYNYDD�
3OAD
� 1ENIAN
�4WANSEA�
4"���&)�

�')-��(-1�,-
' @�SIO�P?�AIN�;�JLI<F?G�QCNB��+-1��
M?H>�CN�NI���+-1��,15#01���GCA;�
1BIJJ?L�� $ONOL?�.O<FCMBCHA�*N>�� �� �
+IHGIONB�1NL??N��  ;NB���PIH�

��(%-� ),�."��'�'),3
*� AM�TRYING�TO�WRITE�A�DEMO�USING�
".04�BUT� *hM�HAVING�PROBLEMS�
SUSSING�OUT�BANKS��)AVING�LOOKED�
THROUGH�A�FEW�DEMO�PROGRAMS
� *�
NOTICE�THAT�SUCH�THINGS�AS�BACKb
GROUND� IMAGES
� BOBS�AND�MUSIC�ARE�
PACKED�INTO�".04�BANKS�AND�SAVED�
OUT�WITH�THE�PROGRAM
�BUT� *�CAN�T�
WORK�OUT�HOW�TO�DO�THIS�WITHIN�MY�
OWN�PROGRAMS�� )OW�DO�YOU�DO�IT 

.+�5URNER
� -EEDS

8HEN�YOU� SAVE� AN�".04� PROGRAM�
OUT�TO�DISK
� THE� INTERPRETER�DOESNhT�
JUS T�SAVE�THE�SOURCE� CODE�TO�YOUR�
PROGRAM�� 4TORED�ALONG�WITH� IT�ARE�ALL�
THE�BANKS�TO�WHICH�THE� PROGRAM�
REFERS��5HIS�EXPLAINS�WHY�".04�
SOURCE�CODE� FILES�CAN� BE� RATHER� LARGE�
AT� TIMES�

:OU� HAVENhT � ALREADY�WORKED�THIS�
OUT� FOR�YOURSELF�BECAUSE�YOU�ARE�
PROBABLY� LOADING�ALL� THE�BACKGROUND�
IMAGES
� BOBS�AND�MUSIC� FROM�WITHIN�
THE� PROGRAM� ITSELF��5HIS�MEANS�THAT�
ALTHOUGH�YOUR�DEMO�ALREADY�HAS�ALL�
THE�BANKS�THAT� IT� NEEDS
� YOUR�PROGb
RAM�WILL�JU S T� RELOAD�THEM�EVERY�TIME�
IT� IS� RUN�� 5O�GET�AROUND�THIS
� REMOVE�
THE� LINES� FROM�YOUR�PROGRAM�WHICH�
LOAD� INFORMATION� INTO� BANKS�AND�
ENTER�THESE�FROM�DIRECT�MODE�WHEN�
YOU� START�TO�CODE�YOUR�DEMO��0NCE�
THEYhRE� LOADED
� THEY�LL� BE� SAVED�OFF�
WITH� YOUR�SOURCE� CODE
� SO� THERE�S� NO�
REASON�TO� RELOAD�THEM� UNLESS�YOU�
MAKE�ANY�CHANGES� TO� THEM�

-./�%�)(��'�&
*hM�STUCK�ON�ONE�PARTICULAR�ASPECT�
OF�"."-�� *hVE�WRITTEN�A�SECTION�OF�
"."-�CODE�WHICH� HANDLES�A�BUNCH�
OF�VARIABLES�THAT� *� NEED�TO�ACCESS�
FROM�WITHIN�".04�#"4*$�� )OW�DO� *�
PASS�VARIABLES�BETWEEN�"."-�AND�
".04�AND�BACK�AGAIN 

)�'AMHAM
�8ESTOVER

"."-�REGISTERS� 	VARIABLES
� BASICALLY�
COME� IN� TWO� FLAVOURS�� �EXTERNAL� 	3"�
TO� 3;
�AND� INTERNAL� 	30� TO� 3�
��
&XTERNAL� REGISTERS�CAN� BE� READ�
SIMPLY�BY� READING�THE�VALUE� RETURNED�
BY�THE��".3&(	REGISTER
� FUNCTION��
	3EGISTER�MUST�BE�A�VALUE�BETWEEN���
AND���DENOTING�THE� REGISTER�NUMBER
�

*NTERNAL� REGISTERS� CAN� HOLD�
DIFFERENT�VALUES�BETWEEN�DIFFERENT�
"."-�PROGRAMS� 	EVEN� IF�THEY�ARE�
RUNNING�CONCURRENTLY

� SO� THE�
�".3&(	
� FUNCTION� HAS� TO�BE� PASSED�
AN� EXTRA�CHANNEL� PARAMETER�WHICH�
TELLS� IT�WHICH�"."-�CHANNEL� TO� READ

THE�VALUE�OF�THE� REGISTER�FROM��5HE�
FORMAT� IS��".3&(	CHANNEL
REGISTER

� �ONCE�AGAIN
� REGISTER�MUST�BE� A�
VALUE�BETWEEN� ��AND� ��� 	��BEING�3"�
AND� ���BEING�3;
�

8RITING�A�VALUE�TO�AN�"."-�
REGISTER� USES�EXACTLY�THE� SAME�
FUNCTION
� BUT� INSTEAD�OF� READING�FROM�
".3&(	

� YOU� MUST�WRITE� TO � IT�BY�
PLACING�THE�EQUALS�SYMBOL� AFTER�THE�
FUNCTION� NAME�� 4AY�YOU�WANTED�TO�
PASS�THE� VALUE����TO� 3"�� "LL� YOU�
WOULD� HAVE�TO�DO� IS� TO�ENTER�THE�
FOLLOWING� LINE�".3&(	�
����

'/-#��'��-.,)�*&��-��
*hVE�WRITTEN�A�TUNE�FOR�MY�".04�
PROGRAM�USING�-=N;+#"�� BUT�".04�
DOESNhT �SEEM�TO�HAVE�A�CONVERTER�
PROGRAM�WHICH�CAN�CONVERT�
-=N;+#"�MODULES�TO�".04�FORMAT��
1LEASE�HELP�

%�$HAPMAN
�%UNDEE

:OU�RE� RIGHT
�".04�DOESN�T�SUPPORT�
-=N;+#"
@ILG;N�TUNES
� BUT� THERE� IS�
A�WAY�OF�GETTING�AROUND�THIS�
LIM ITATION��8ITH�-=N;+#"�RUNNING
�
RELOAD� YOUR�TUNE�AND�THEN� SELECT�
�4AVE�.0%6-&h �� *NSTEAD�OF�CHOOSING�
h4ONG�4AMPLESh� AS� THE�MODULE�
FORMAT
� CLICK�ON� h45�.0%6-&h�
INSTEAD��5HIS�WILL� SAVE�OUT�THE�
-=N;+#"�TUNE� IN� STANDARD�
4OUND5RACKER�FORMAT�WHICH�CAN� BE�
CONVERTED� TO�".04�FORMAT�

*,#(.-��"�,'#(!
*hVE�JUST�BOUGHT�".04�AND� *hM�
TRYING�TO�GET� IT�TO�PRINT�OUT�A� LISTING�
TO�MY�1ANASONIC�,91������PRINTER��
5HE�".04�MANUAL�SAYS�THAT� *�CAN�
GET�A� LISTING�BY�TYPING�g--*45h�WHEN�
IN�DIRECT�MODE
� BUT�TH IS�DOESNhT �
WORK�� *S� IT�A�PROBLEM�WITH�MY�
PRINTER�OR�THE�WRONG�PRINTER�DRIVER 

,�)UGHES
� -ONDON

:OUhRE� RIGHT�THAT�THE�".04�COMb
MAND� TO� PRINT�OUT�A� LISTING� IS� --*45
�
BUT�THEREhS� ONE� SMALL� PROBLEM� � �
--*45�DOESNhT� ACTUALLY�EXIST� IN� THE�
".04�COMMAND�SET�� "LTHOUGH� THE�
MANUAL� DOCUMENTS� THE� COMMAND
� IT�
NEVER�MADE� IT� INTO�THE�".04�
INTERPRETER�SO� THERE� IS� NO�DIRECT�WAY�
OF�PRINTING�OUT�A� LISTING�� $ONSIDERING�
THE� AMOUNT�OF�UPDATES�THAT�HAVE�
BEEN� RELEASED
� *hM� SURPRISED�
&UROPRESS� STILL� HASNhT �FIXED� THIS�

5HE�GOOD� NEWS�THOUGH� IS�THAT�
THERE� IS�A�WAY�OF�GETTING�AROUND� THIS�
LIM ITATION�� &NTER�THE� g#LOCK�� MENU�
AND�MARK�OUT�YOUR�ENTIRE�PROGRAM� AS�
A�BLOCK�USING�THE� g4ET�4TART�OF�#LOCK��
AND� g4ET� &ND�OF�#LOCKh� FUNCTIONS�AND�
THEN� CLICK�ON�THE� g1RINT�#LOCK��
FUNCTION�� :OU�WILL� THEN�GET�A� PRINT�OUT�
OF�YOUR�PROGRAM� LISTING�

PPP��$+�($�'#�%�)%�����&���#�PPP
*F�YOU�RE�ONE�OF�THOSE�POOR�UNFORTUNATES�WHO�STILL�DON�T�HAVE�A�COPY�OF� ��
".04�TO�CALL�THEIR�VERY�OWN
� THEN�DESPAIR�NO�MORE���� *F�YOU�TURN�TO�OUR�MAIL�
ORDER�PAGES
� YOU�LL�FIND�AN��GCA;�1BIJJ?L�SPECIAL�OFFER�� �THIS�MEANS�THAT�
YOU�CAN�GRAB�YOURSELF�A�COPY�OF�".04�FOR�ONLY�^�������5HAT�S�A�SAVING�OF�
^����0H�AND�WHILE�WE�RE�ON�THE�SUBJECT�OF�GREAT�BARGAINS
� THERE�ARE�PLENTY�
OTHER��GCA;�1BIJJ?L�OFFERS�TO�CHECK�OUT�� -OOK�OUT�FOR�".04�$OMPILER
�
%EVPAC���AND�)ISOFT�1ASCAL�� THE� LIST�GOES�ON���

".*("�4)011&3�l �*446&� ���l �+6/&� ����
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� OU�WILL� NO�DOUBT
� BY�NOW
�
BE�JUST� RARING�TO�MAKE�A�
START�ON�THE��A=;5�
+<CDD9E�ARCADE�GAME�
	WHICH�WILL� BE�PRODUCED�ENTIRELY� IN�

".04
� OF�COURSE�
�� -AST�MONTH�WE�
TOOK�A�GOOD� LONG�LOOK�AT�JUST�HOW�
GAMES�TICK
� BUT�THIS�MONTH�WEiRE�
GOING�TO�START�TO�TURN�ALL�THAT�THEORY�
INTO�PRACTICE�

#EFORE�YOU�START�TO�WRITE�ANY�OF�
THE�GAME�THOUGH
� IT�S�WORTH�TAKING�
TIME�OUT�TO�CONSIDER�EXACTLY�WHICH�
TYPE�OF�GAME�YOU�WANT�TO�WRITE� AND�
WHICH� ROUTINES�YOU�LL� NEED�TO�MAKE� IT�
ALL�TICK�

0UR��A=;5�+<CDD9E�GAME� IS�
GOING�TO�BE�A�CROSS�BETWEEN�THE�
CLASSIC�8ILLIAMSi� ARCADE�GAME�
�9:9B89E�5B8� A� NOT�SO�CLASSIC�ARCADE�
GAME� CALLED� +7E5A6@9�	ANYONE�
REMEMBER�THAT�ONE 
�

0"11&+$�1%"�0 "+"
5HE�BASIC� IDEA�BEHIND� THE�GAME� IS�TO�
HAVE�A� LITTLE�SPACE� SHIP�FLYING�ALONG 8ITH� A�BACKGROUND� IMAGE�AND�A� BANKFUL�OF�BOBS
� THIS� IS�WHAT�THE�TWO� ROUTINES�

� � HARDWARE�SCROLL�AND�MAIN�SHIP�CONTROL�� �WILL� PRODUCETHE� SURFACE�OF�A�BARREN�MOON
�
BLASTING�MEANIES�AS�THEY�APPEAR�
FROM�THE� RIGHT�HAND� SIDE�OF�THE�
SCREEN��5HEY�MAY�EVEN� FIGHT�BACK�	*�
HAVEN�T�DECIDED�YET�

� SO� IT�WONiT�BE�
ENTIRELY�A�ONE�SIDED� FIGHT�

3IGHT��8E�NOW�KNOW�WHAT�TYPE�OF�
GAME�WE�WANT�TO�WRITE
� BUT�YOU�
SHOULD� NEVER�START�WORK�ON� ANY�
PROGRAMMING�PROJECT�WHEN�YOU�RE�JUST�
SITTING�IN�FRONT�OF�YOUR�"MIGA�

-)�++&+$��%"�!
#EFORE�YOU�GO�ANY�FURTHER
�YOU�MUST�
BREAK�THE�GAME�DOWN� INTO� �MEAT��
AND� hBONES���5HE� �MEAT�� CONSISTS�
ALMOST�ENTIRELY�OF�THE� ROUTINES�
DEFINED�WITHIN�OUR�MAIN�GAME� LOOP�� �
HANDLING�ATTACK�PATTERNS�ETC
�WHILE�
THE� �BONESi� OF�OUR�GAME�ARE� LOW�LEVEL�
ROUTINES�WHICH�HANDLE�HOUSE�KEEPING�
CHORES�SUCH� AS�SCROLLING�THE� SCREEN
�
MOVING�BOBS�ETC�� 5HESE� ROUTINES�ARE�
VERY� IMPORTANT�BECAUSE� THEY�ACT�AS�
THE�FOUNDATIONS�FOR�THE� hMEATi�
ROUTINES�� *N�THE�CASE�OF�OUR�GAME
�WE�
BASICALLY�NEED��� hBONEi� ROUTINES�AND�
THEY�ARE�AS�FOLLOWS���

m� )ARDWARE�SCROLL
6NLIKE�A�TRUE��9:9B89E�GAME
�WE�ONLY�
NEED�THE�BACKGROUND�TO� SCROLL� INTO�A�
SINGLE�DIRECTION� 	RIGHT�TO� LEFT
�AT�A�
CONSTANT� RATE� 	�� PIXELS� PER�VERTICAL

BLANK

� SO�THIS� ROUTINE�CAN�BE�
HANDLED�MORE�THAN�ADEQUATELY�BY�
"."-�AS�WE�CAN� LEAVE�"."-�TO�GET�
ON�WITH�THE�JOB�WHILE� OUR�MAIN�GAME�
LOOP�HANDLES�THE�MORE�COMPLEX�
ROUTINES�

m� 4HIP�CONTROL
:ET�ANOTHER�ROUTINE�WHICH�"."-�WILL�
BE�ABLE�TO� HANDLE�� #ECAUSE�THE

BACKGROUND�WILL� BE�CONSTANTLY�
MOVING
�WE�NEED�A� ROUTINE�WHICH�WILL�
UPDATE�THE�POSITION�OF�THE� PLAYERiS�
SHIP�TO�COUNTERACT�THE� SCREEN� SCROLL��
#LITTER�OBJECTS�	#OBS
� ARE� RENDERED�
AS� PART�OF�THE�BITMAP
� SO�THIS� IS�
NECESSARY�TO� KEEP�THE�SHIP�
CENTRALISED�

5HIS� ROUTINE�CAN�ALSO�BE�
EXTENDED� TO�HANDLE�JOYSTICK� INPUT
�

MOVING�THE� PLAYERiS�
SHIP�UP
�DOWN
� LEFT�
AND� RIGHT� IN�
ACCORDANCE�WITH� THE�
POSITION�OF�THE�
PLAYERiS�JOYSTICK�
0NCE�AGAIN
� HAVING�
THIS� RUNNING�UNDER�
INTERRUPT�WILL� SAVE�US�
A� LOT�OF�PROCESSOR�
TIME�WHICH�THE�
SLOWER�".04�#"4*$�
COMMANDS�WILL� NEED�

m� "LIEN�SHIP�CONTROL
5HE� ROUTINE�WHICH�WILL�
HANDLE�"LIEN�SHIP�
MOVEMENTS�CAN�ALSO�
BE�WRITTEN� UNDER�
"."-�� ALTHOUGH� IT iS�
GOING�TO�BE� SLIGHTLY�
MORE�COMPLEX�THAN�
THE�MAIN�SHIP�CONTROL

ROUTINE�SIMPLY�BECAUSE�A�CERTAIN�
AMOUNT�OF�INTELLIGENCE�WILL� HAVE�TO�BE�
BUILT� INTO�THE�ALIENS�

m� .ISSILE�CONTROL
/O�SURPRISES�FOR�GUESSING�WHAT�THIS�
ROUTINE�DOES�� :EP
� IT�S�YET�ANOTHER�
GENERAL� PURPOSE� ROUTINE�WHICH�WILL�
HANDLE�THE� UPDATE�OF�MISSILES�FIRED�
BY�BOTH�THE�PLAYERiS�SHIP�AND�THE�
ALIENS�

"T�THE�MOMENT
� THESE�FOUR� ROUTINES�
ARE�ALL� THAT� IS� NEEDED�TO�GET�OUR�
GAME�UP�AND� RUNNING�

0NCE�ALL� FOUR� ROUTINES�HAVE�BEEN�
WRITTEN
�WE� SHOULD� START�TO�SEE�
SOMETHING�WHICH� RESEMBLES�A�GAME
�
BUT� ITiS�GOING�TO�TAKE�TIME��5O�GET�YOU�
STARTED� THOUGH
�WE�LL� START�WITH�A� LOOK�
AT�THE�FIRST�TWO� ROUTINES�� �THE�
)ARDWARE�4CROLL� 3OUTINE�AND�THE�4HIP�
$ONTROL� ROUTINE
� BOTH�OF�WHICH�ARE�
WRITTEN� UNDER�"."-


%�/!4�/"�0 /,))
#EFORE�WE�CAN�DO�ANYTHING
�WE�NEED�
A�BACKGROUND�WHICH� CAN� BE� SCROLLED��
:OU�COULD� USE�SOMETHING� LIKE�THE�
".04�50.&�MAP�UTILITY�TO�CREATE�THE�
BACKGROUND� FROM�DISCRETE�GRAPHIC�
BLOCKS
� BUT� *iM�GOING�TO�BE�VERY� LAZY�
AND�USE�A� STRAIGHT� *''�IMAGE� INSTEAD��
5HIS�METHOD�GENERALLY�USES� UP�A� LOT�
MORE�MEMORY�THAN�USING�MAPS� 	OUR�
BACKGROUND� IMAGE� IS�ACTUALLY�A�����
BY�����PIXEL� ���COLOUR�BITMAP
�
SCROLLED� PAST�A�����BY����� PIXEL�
VIEWPORT

� BUT�GAMES� LIKE��9:9B89E�
DONiT�REALLY� REQUIRE� A�COMPLEX�
BACKGROUND� ANYWAY
� SO� ITiS�0,�TO�
CHEAT�� /OT�ONLY�THAT
� BUT�SCREEN�
REFRESH�WILL� BE�MUCH�FASTER� IF�WE�
DON�T�HAVE�TO�MESS� AROUND�WITH� THE

�,<9�65F=7�=895�=F�GC�
<5I9�5�FD579�F<=D�
:@L=B;�5@CB;�G<9�

FHE:579�C:�5�65EE9B�
ACCB	�

".04� *$0/�COMMANDS�
4O�YOU�VE�BOOTED� UP��(5=BG	�

WHAT�NOW �8ELL
� BEFORE�YOU�DIVE�
STRAIGHT� IN�AND�START�DRAWING�A�����
COLOUR�BACKGROUND�THAT�WOULDNiT � LOOK�
OUT�OF�PLACE�ON� A�)".�SCREEN
�YOU�
MUST� REMEMBER�THAT�THE�COLOURS�
WHICH�YOU� USE�WITHIN�YOUR�
BACKGROUND� IMAGE�WILL� ALSO�BE�USED�
BY�YOUR�#OBS
� SO�START�BY�ALLOCATING�
SOME�COLOURS�TO�THE� BACKGROUND� AND�
OTHERS�TO�YOUR�BOBS�

'OR�OUR�GAME
� I� USED� A� ���COLOUR�
SCREEN
� ALLOCATING�FOUR�COLOURS�TO�THE�
BACKGROUND� IMAGE� 	OUR�GAME� IS�
BASED�ON� A�BARON�MOON
� SO�WE�DON�T�
REALLY�NEED�THAT�MANY�COLOURS�
�AND

�	��	�������� ������� ����

�

5HE�HARDWARE�SCROLL� ROUTINE� IS�VERY�SIMPLE� INDEED��"LL� IT�
DOES� IS�MAINTAIN�A�COUNTER�BETWEEN���AND�����WHICH� IS�
THEN�PASSED�TO�THE�4CREEN�0FFSET� h9i� PARAMETER

� � � � ".*("�4)011&3�m �*446&� ���m �+6/&� ����



" . 0 4

.#$+� �*)/-*'� -*0/$) 

5HE�MAIN�SHIP�CONTROL�ROUTINE�HANDLES�
JOYSTICK�INPUT�AND�THE�SHIP�S�POSITION�ON�
SCROLLING�BACKGROUND

��� TO�MY�BOBS�� $OLOUR��� 	THE�
BACKGROUND�COLOUR
�WILL� ALWAYS� BE�
BLACK� 	)&9� ����

� SO�THIS� ACTUALLY�
CUTS� THE� NUMBER�OF�FREE�COLOURS�
AVAILABLE� FOR�BOBS�DOWN� TO� ����5AKE

'�#(�-"#*��)(.,)&
5HE�MAIN� SHIP�CONTROL� ROUTINE� IS� A�
LOT�MORE� COMPLEX� THAN�THE�
HARDWARE�SCROLL� ROUTINE
� BUT� IT�
USES�THE�VARIABLE�EXTERNAL�
REGISTER�3"�	WHICH� IS� SET�UP� IN� THE�
HARDWARE�SCROLL� ROUTINE
� TO� KEEP�
EVERYTHING� IN� SYNC�� "T� ITS�
SIMPLEST
� ALL� THIS� ROUTINE�DOES� IS�
READ� THE� VALUE�OF�3"�AND� THEN�
OFFSET� IT�BY�THE�VALUE�DEFINED�
WITHIN� 3�� 	THE�9�POSITION� OF�THE�
SHIP

� TO� KEEP�THE� SHIP�FROM�

THE� SCROLLING�OFF�THE�SCREEN�
5HE� POSITION� OF�THE� SHIP�

CAN� ALSO�BE� CHANGED� USING�THE�
JOYSTICK��8ITHIN� THE�MAIN� LOOP�OF�THIS�
ROUTINE
� THE�VALUE� RETURNED� BY�THE�
"."-�+�� REGISTER�	THE�JOYSTICK� ��
REGISTER
� IS� CHECKED� AND� THE� LOOP�
JUMPS�TO�THE� APPROPRIATE� ROUTINE� TO

PALETTE
� YOU� CAN� START�TO�DRAW�
YOUR�BACKGROUND� IMAGE�� "NY�
STANDARD� *''�PAINT� PACKAGE�WILL�
DO�THE�JOB�AND� ONCE�YOUhRE� HAPPY�
WITH� YOUR�MASTERPIECE
� SAVE� IT�OFF�
TO� DISK�AND�THEN� BOOT�UP�".04��
/OW�FOR�THE� FUN� BIT�� �CODING�THE�
HARDWARE� SCROLL� ROUTINE�� "S�YOU�
CAN� SEE�FROM� THE� SOURCE�CODE�
BELOW
� THE� ROUTINE� IS� ACTUALLY�
FAIRLY�SIMPLE�� "LL� IT�DOES� IS�
PERFORM� A�CONTINUOUS� LOOP�THAT�
COUNTS� UP� FROM� ��TO����� IN� ��
PIXEL� INCREMENTS�� 0NCE�THE�
COUNTER� REACHES����
� IT� IS� RESET�
TO���AND� THE� LOOP�STARTS� AGAIN��
5HIS�VALUE� IS� THEN� PASSED�TO�THE�
"."-�SYSTEM� REGISTER�9�WHICH�
CAUSES�THE�SCREEN� TO� SCROLL�� &ACH�
TIME�9� IS� UPDATED
� WE�WAIT�ONE�
VERTICAL� BLANK�BEFORE� CONTINUING�
THE� LOOP� 	USING�THE�"."-�
COMMAND� g1AUSEh
�

#OTH� ROUTINES�SHARE�A�COMMON� REGISTER�3"�WHICH�HOLDS�THE�CURRENT�9�POSITION�
OF�THE�HARDWARE�SCROLL�� 'OR�THE�POSITION�OF�THE�SPACE�SHIP
�AN�EXTRA�OFFSET�
VALUE� IS�ADDED�TO�THIS� REGISTER

AWAY�ANOTHER�COLOUR�FOR�OUR�#OB�
MASKS� AND� THAT� LEAVES� US�WITH� ���� �
*T�DOESN�T�SOUND� LIKE� A� LOT
� *� KNOW
�
BUT�THA ThS� PLENTY�ENOUGH� FOR�OUR�
PURPOSES�

/OW�YOU�VE� ALLOCATED� YOUR�COLOUR

UPDATE� THE�9�AND�:� POSITION� OF�THE�
SHIP� ACCORDINGLY�� *F�THE� SHIP� IS�MOVED�
TO� THE� RIGHT
� THEN� THE�9�POSITION� OF�
THE� SHIP� IS� INCREASED� BY���PIXELS� BUT�
IT� IS� DECREASED� BY��� PIXELS� IF�THE� SHIP�
IS�MOVED� TO� THE� LEFT�� *F�WE�WERE� TO

DECREASE� IT�BY��� PIXELS
� THE�SHIP�
WOULD� MOVE�TO� THE� LEFT�HAND� SIDE�OF�
THE� SCREEN� AT�EXACTLY�THE� SAME� RATE�
AS� THE�SCROLL
� MAKING� IT� LOOK�AS� IF�THE�
SHIP�HAD�JU S T�STOPPED�� #Y�DECREASING�
IT� BY��� PIXELS
� THE� SHIP�WILL� MOVE�TO�
THE� LEFT�FASTER�THAN�THE� SCROLL�

5HE� SIZE�OF�BOTH� THE�9�AND�:

AND�:� POSITIONS� ARE� PASSED� TO�THE�9�
AND�:� REGISTERS�� "GAIN
� AFTER�THE� BOB�
POSITION� HAS� BEEN� UPDATED�ONCE
� THE�
LOOP� IS� HALTED� UNTIL� THE� NEXT�VERTICAL�
BLANKING�PERIOD�

5HE�JOYSTICK�FIREBUTTON� IS� ALSO�
READ� AND� IF�THE� BUTTON� HAS� BEEN�
PRESSED
� THEN� A�FLAG� IS� SET�AND

W WW �) 3/�(*)/#�WWW
/EXT�MONTH�W ILL� BE�EVEN�MORE�E XC ITIN G �THAN � TH IS � BECAUSE�W E h LL� BE�
EX TEND ING �OUR�GAME�TO � INCLUDE� BOTH�THE � ALIENS� AND�M ISS ILE �CON TRO L�
ROU TINES��8 Eh LL� A LSO� BE� TA K IN G �A� LOOK�A T�THE �".04��%�0BJECT� &DITOR�
AND�SHOW ING�HOW�YOU� TOO �CAN� CREA TE �THE � K IND� O F�FA N TA S TIC � LOOK ING �
�%�OB JEC TS �TH A T�WOULD� TU RN � THE �PROS�GREEN�W ITH � ENVY�� 4 TAY�TUNED�

POSITIONS�OF�THE� SHIP�ARE� CHECKED�
WITHIN�THE�MAIN� LOOP�TO �MAKE�SURE�
THA T�THEY�DO� NOT� INCREASE�OR�
DECREASE�BELOW�OR�ABOVE���� AND�
���� PIXELS� 	FOR�THE�9�POSITION
� AND�
��� AND� ���� PIXELS� 	FOR�THE�:�
POSITION
� RESPECTIVELY�� *F�THEY�DO
�
THEN� THEY�ARE� SET�TO� THESE�MINIMUM�
OR�MAXIMUM�VALUES�BEFORE� THE� NEW�9

STORED� IN� THE�"."-�EXTERNAL� REGISTER�
3;�� *�M� NOT�QUITE� SURE�WHETHER� *hM�
GOING�TO� USE�TH IS�AT�THE�MOMENT
� BUT�
IT hS� THERE� IF�WE� NEED� IT�� "FTER�ALL
� IT�
ALWAYS� PAYS�TO�BE�FLEXIBLE�

8ELL
� THA T�S � ALL� THERE �S� TIME� AND�
SPACE�FOR�THIS�MONTH�� SO� PRACTISE�
WHAT�YOU�VE� LEARNED� TO� BE� IN� TIP�TOP�
SHAPE�FOR�NEXT�MONTH�� ��

V V V �&#-.#(!�V V V
3EM� � � � 4)0056.61�V0 �LB � � �
3EM� � � � 8RITTEN� FOR�"MIGA�4HOPPER� � �
3EM� � � � � �
3EM� � � � BY�+ASON�)OLBORN� � �
3EM� � � � � "."-�$ONTROL� 1ROGRAM� FOR�4CREEN� 4CROLL� � � � � �
4��j� -ET�3"����� i
4��4��j� #EGIN�� -ET�3"���3"����� i
4��4���� *F�3"��� ����+UMP�$� i
4��4��hh� +UMP�%� i
4��4��j� $�� -ET�3"����� i
4��4��j� %�� -ET�9��� 3"� i
4��4��j 1AUSEi
4��4��j�+UMP�#EGIN� i
3EM� � � � � � "."-�$ONTROL� 1ROGRAM�FOR�.AIN� 4HIP� � � � � �
"��j� "NIM� �
	�
�
	�
�
� i
"��"���� -ET�30��� ���� �
"��"��j� -ET� 3������� i
"��"��j� #EGIN�� *F�30� �� ��� +UMP�&� �
"��"��j� *F�30�������+UMP�(� i
"��"��hh� *F�3�� �� ���+UMP�)� i
"��"��j� *F�3�� �� ����+UMP� *� i
"��"��j� -ET�:���30� i
"��"���� -ET�9���3"���3�� i
"��"���� 1AUSE� i
"��"���� *F�+ L� L �+UMP�6P� i
"��"��j� *F�+����+UMP�%OWN� i
"��"��j� IF �+����+UMP� -EFT� i
"��"���� *F�+����+UMP�3IGHT� i
"��"��j� *F�+�����+UMP� 'IRE� i
"��"��j� +UMP� #EGIN� i
"��"��hh� 6P�� -ET�3��3���� �� +UMP�#EGIN� i
"��"��j� %OWN�� -ET�3��3���� �� +UMP� #EGIN� i
"��"��j� -EFT�� -ET�3 L�3 L�� � �� +UMP�#EGIN� i
"��"��j� 3IGHT�� -ET�3 L� 3 L� � � �� +UMP�#EGIN� i
"��"��j� 'IRE�� -ET�3;��� �� �� +UMP� #EGIN� i
"��"��j� &�� -ET�30������ �� +UMP�#EGIN� i
"��"��j� (�� -ET�30������� �� +UMP� #EGIN� i
"��"���� )�� -ET�3������� �� +UMP� #EGIN� i
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,!IGG�M�SYSTEM�MENU�CONTAINS�ALL�
THE�GENERAL�PURPOSE�COMMANDS

, ���'%(�,!,!'&
4O�HOW�ABOUT�THE�COMPETITION �4URELY�,!IGG�ISNhT �THE�ONLY�"MIGA�COMMS�
PACKAGE �5HERE�MUST�BE�OTHERS���

:ES� THERE� ARE�� THE�ONLY�REAL� CONTENDER�AT� THE�MOMENT� IS�(0!IGG�FROM�
+OHN�3ADIGAN��(0!IGG�HAS�BEEN� AROUND� SINCE� �����AND� IS� A�VERY�COMPLETE�
PROGRAM
� OFFERING�A�BEWILDERING�ARRAY�OF�OPTIONS�

,!IGG�AND�(0!IGG�ARE�VERY�SIMILAR
� BOTH� OFFER�PRETTY�MUCH� THE�SAME�
OPTIONS� ALTHOUGH�THE�APPROACH� IS� A� LITTLE� DIFFERENT�� /OW�,!IGG�HAS�BECOME�
SHAREWARE� THERE� IS�VERY� LITTLE� DIFFERENCE�BETWEEN�THE�TWO�� ,!IGG�M� BIG�
ADVANTAGE� LIES� IN� ITS� SCRIPT� LANGUAGE�AND� THE� NEW�"3EXX�PORT
� THINGS�WHICH�
(0!IGG�HAS�NEVER�HAD�

*� FEEL�,!IGG� IS� THE�STRONGER�PROGRAM
� VERY�CRISP�AND�CLEAN� AND� LITTLE� HAS�
BEEN� HEARD� OF�(0!IGG�SINCE� ITS� FIRS T�OFFICIAL� RELEASE��0F�COURSE�THIS� COULD�
MEAN� THAT�THERE� IS�A�BIG� IMPROVEMENT�ON�THE�WAY
� BUT� THE� PROGRAM� IS� SO�
COMPLETE� ANYWAY�THAT� IT�S � HIGHLY�UNLIKELY�

*�WOULD�SUGGEST�YOU� TRY�OUT� BOTH� FOR�A�WHILE� AND�CHOOSE�THE�ONE�YOU�FEEL�
MOST�AT�HOME�WITH�� *�LL� BE�TAKING�A�DETAILED� LOOK�AT�(0!IGG�NEXT�MONTH� SO�
YOU�LL� BE� ABLE� TO� USE�THAT�AS� A�GUIDE� IF�YOU� DONhT�WANT�THE�EXPENSE�OF�
DOWNLOADING�THEM� BOTH�

5HE�TRANSFER�MENU�IS�HOME�TO�ALL�THE�
TRANSFER� RELATED�SETTINGS

J6 J6 4 � 5 R A N S �� �A T E � 4 C �
# A U D � 3 A T E �
% A T A � - E N G T H �
1 A � � � I � T V �
4 � T O P � # I T S �
&��U P � L E X �
) �A N �D S H �A K � I �N S �
4 E T � % E V I C E �
4 E T � 6 N I T �
4 E T � " D J U S T �

4 H A R �E �C L�
# I � E A + K � �1�� +�#

- O C K 4 E J � �I �A L �
4 E T � � �� B P �S � *��E ���A Y J �
6SE�THE�COM�MENU�TO�CONTROL�THE�
RATE�OF�TRANSFER

5HE�LATEST�VERSION�OF�,!IGG�
HAS�JUST�BEEN�RELEASED��
7ERSION�����CONTAINS�SOME�
USEFUL�ENHANCEMENTS
� NOT�

LEAST�AN�"3EXX�PORT�AND� IMPROVED�
SCRIPT�CAPABILITIES�� * T hS�ALSO�BECOME�
SHAREWARE
� FOR�JUST�����YOU�CAN�
HAVE�YOUR�OWN�COPY
� BUT� IS� IT�WORTH�
IT �"S�PROMISED� *hLL� BE�BEGINNING�A�
TWO�PART�TUTORIAL�ON�THE�USE�OF�
,!IGG�SCRIPTS��5ELLING�YOU�HOW�TO�
MAKE�THE�MOST�OF�THE�FACILITIES�
AVAILABLE� IN�WHAT�AMOUNTS�TO�A�VERY�
POWERFUL�PROGRAMMING�LANGUAGE�� *hLL�
ALSO�BE�TRYING�OUT�THE�NEW�,!IGG�
*IA��H;FSM?L�
 �IT�COULD� HELP�YOU�
KEEP�TRACK�OF�YOUR�TELEPHONE�BILL�

#UT�FIRST
�,!IGG���

�,-5�0216,�274�'2005�):3)46��,-/��%44-5�
-18)56-+%6)5�6,)�/%6)56�-1'%41%6-21�2*���200��

4)8-)95�6,)���200��2+��1%/;5)4�%1(�&)+-15�6,)�
7/6-0%6)�+7-()�62�5'4-365

,!IGG�FROM� /ORWAY� HAS�BEEN� ONE�
OF�THE�MOST�POPULAR�COMMS�
PACKAGES�ON� THE�"MIGA�SINCE� ITS�
RELEASE�� /OW� IT�S � BEEN� UPDATED� AND�
HAS�EVEN�MORE�TO�OFFER�

,!IGG�M� SYSTEM�MENU� PROVIDES�
ALL� THE�GENERAL� PURPOSE�CONFIGURATION�
COMMANDS� SUCH� AS� PROGRAM� STATUS
�
PRIORITY�	FOR�WHEN�YOUhRE�MULTIb
TASKING

� SCRIPT�EXECUTION
� PRINTER�
SETUP�AND�CONFIGURATION� LOAD� AND�
SAVE�� *T� ALSO� PROVIDES�THE�GATEWAY�TO�
THOSE� USEFUL�"3EXX�SCRIPTS�AND� OF�
COURSE�THE�26*5�COMMAND�

5HE�H?Q�$-*� COMMAND� IS� ALSO�
VERY�USEFUL�� *T�OPENS� UP�A�$-*�WINDOW�
FOR�YOU�TO�TYPE�COMMANDS� INTO�AND� IS�
IDEAL� FOR�THOSE�TIMES�WHEN�YOU� NEED�
TO�QUICKLY�ARCHIVE� UP�SOFTWARE� TO�
UPLOAD�TO� A� BOARD��5HE�MACRO�KEY�
FEATURE� IS�ANOTHER�WORTHY�OF�NOTE�� *T�
ALLOWS�YOU� TO�DEFINE�A� TEXT�STRING�
WHICH� IS� OUTPUT�WHENEVER�ONE�OF�THE�
FUNCTION� KEYS� IS� PRESSED�� 5HIS� IS�
USEFUL� FOR�SPEEDING�UP�COMMONLY�
ENTERED� STRINGS� SUCH� AS�YOUR�NAME�

5HE� SECOND�,!IGG�MENU�
COVERS�TRANSFER�RELATED� SETTINGS�OF�
WHICH� THERE�ARE�AN� AWFUL� LOT
� AND�
ALSO�THE� USEFUL� SCROLLBACK� FACILITY�

*,).)�)&��,�43
"�HOST�O F�OPTIONS� ARE�AVAILABLE�TO�
CONTROL� THE�MULTITUDE�OF�FILE� TRANSFER�
PROTOCOLS�AVAILABLE� 	INCLUDING�
9.ODEM
�;.ODEM� AND� THE�NEW�
+.ODEM
�� *�WONhT �GO� INTO�THE�OPTIONS�
HERE� BUT�THEY� INCLUDE�AUTOMATIC

UPLOAD� AND� DOWNLOAD� FOR�;.ODEM
�
WHETHER�DOWNLOADED� FILES�SHOULD� BE�
GIVEN� ICONS� AND�WHETHER�A� FILE�
TRANSFER�PROGRESS�BAR�SHOULD� BE�
SHOWN� DURING�DOWNLOADS�

"4$**� TRANSFERS�ARE�COVERED� BY�
THE� $"1563&
� 4&/%� AND� .&44"(&�
61-0"%�OPTIONS� ALLOWING�YOU�TO

UPLOAD� PREPREPARED� TEXT�FOR�
MESSAGES�TO� SAVE�TIME�ON�LINE�
	SOMETHING� *� RECOMMEND�YOU� TRY�TO�
DO�AS�OFTEN� AS� POSSIBLE

� AND� ALSO�
CAPTURE� INCOMING�TEXT�FOR� LATER�

5HE�OTHER�METHOD� OF�KEEPING�
INFORMATION� FOR� LATER� IS� THE�
COMPREHENSIVE� i SCROLLBACKj� FACILITY

,!IGG�PROVIDES��5HIS�ALLOWS�YOU� TO�
REVIEW�PREVIOUS� TEXT
� SEARCH� FOR�TEXT�
WITHIN� IT
� MARK�BLOCKS�AND� SAVE�THEM�
OR�TRANSFER�THEM�DOWN�THE� SERIAL� PORT��
4CROLLBACK�BUFFERS� CAN� ALSO�BE� SAVED�
TO�DISK�AND� RELOADED� AT�A� LATER�DATE��
5HIS� FACILITY�CAN� COME� IN� VERY�USEFUL�
AND� IT hS�WELL�WORTH� THE� TIME� SPENT�
GETTING�TO � KNOW� ITS� CAPABILITIES� BEFORE�
YOU� START� USING�,!IGG� IN� ANGER�

�)'�'�(/
5HE�COM� MENU�CONTROLS�THE� COMM�
PORT�SETTINGS� USED� BY�THE� PROGRAM�
"LL� THE� STANDARD�OPTIONS�ARE�THERE
�
BAUD� RATE
� DATA� LENGTH
� NUMBER�OF�
STOP�BITS
� DUPLEX�ETC�� 1LUS�A�COUPLE�
OF�USEFUL� ITEMS�ALLOWING�YOU�TO� SET�
THE�DEVICE� USED�TO�ACCESS� THE� PORT�
AND�THE� DELAY�TIME�FOR� � ��� ��� � SPLIT�
SPEED� OPERATION�

.,�(-&�.��'�(/
5HIS�MENU� PROVIDES� FUNCTIONS�WHICH�
ENABLE� THE� SOFTWARE� TO� FUNCTION�
BETTER�WITH� ##4�SYSTEMS� RUNNING�ON�
NON�"MIGA�MACHINES�� 5HE�MAJORITY�OF�
BOARDS
� FOR� INSTANCE
� RUN� ON� 1$�
COMPATIBLE�MACHINES� SO�,!IGG�
INCLUDES�AN� *#.�CHARACTER�SET�OPTION�
	AMONGST�OTHERS
� TO� ALLOW� *#.� STYLE
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� OR�TO�5"1&�453&".&3�WITHOUT�THE�NEED�FOR�ADDITIONAL�
SOFTWARE
� HAS�A� BUILT�IN�4$)&%6-&3�� 4ELECTIVE� BACK�UP
� OR�%ISK�
*MAGE�� (UARANTEED
�BETTER�THAN�ANY�OTHER�ON�THE�MARKET�
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CHARACTER�GRAPHICS� TO� BE�DISPLAYED�
"NOTHER�MENU� OPTION� ALLOWS�YOU�

TO� CONTROL� HOW�THE� END�OF�A� LINE� IS�
SENT�� 4OME�MACHINES� USE� DIFFERENT�
COMBINATIONS� OF�-*/&'&&%��
$"33*"(&�3&563/� TO� THE�GOOD� OLD�
"MIGA� SO�,!IGG�GIVES� YOU� THE�
OPTION� TO� SPECIFY�EXACTLY�WHICH�
CHARACTERS�ARE� TO�BE� SENT�EXPECTED�

"LSO� HIDING� IN� THIS�MENU� IS� THE�
MODEM� SETUP�MENU� ITEM��5HIS� TAKES�
YOU� INTO�THE�MODEM� SETUP� SCREEN�
WHERE�YOU� CAN� DEFINE� INITIALISATION�
STRINGS� ETC� TO�GO�WITH�YOUR�MODEM�

�#�&�'�(/
5HE� FINAL�MENU� IN�,!IGG� IS� ANOTHER�
USEFUL� FEATURE�� *T�CONTAINS� THE� FIRST�
���ENTRIES� IN� THE� TELEPHONE� DIRECTORY��
5HIS� ALLOWS�YOU� TO� RAPIDLY�SELECT� THE
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"BOVE��A�TRANSLATE�MENU�OFFERS�
COMPATIBILITY�WITH�NON�"MIGAS

3IGHT��THE�SCREEN�MENU�GIVES� INFO�
ON�THE�DISPLAY�RELATED� FUNCTIONS
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,!IGG�PROVIDES�EXCELLENT� SUPPORT�
FOR�"/4*� CONTROL�� 5HE� TRANSLATE�MENU�
ALLOWS�YOU� TO� SPECIFY�"/4*� .064&�
SUPPORT�WHICH� ALLOWS�YOU� TO� USE�THE�
MOUSE�TO�MOVE�THE�CURSOR� IN� THE�
"/4*� COMPATIBLE� FULL� SCREEN� EDITORS�
YOUh LL� FIND�ON�MANY�BOARDS�� "/4*�
CAPTURE� SPECIFIES�WHETHER�ANY�"/4*�
CONTROL� CODES� YOU� RECEIVE� SHOULD� BE�
SAVED� IN� THE�CAPTURE�FILES�OR�NOT�

-�,��(�'�(/
5HE�SCREEN�MENU� SUPPLIES�DISPLAY�
RELATED�FUNCTIONS� INCLUDING�NUMBER�OF�
COLOURS
�WHAT� THESE� ARE
� FLASHING
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"BOVE��THE�PHONE�MENU�OFFERS�SOME�
CORNER�CUTTING�PHONE�FACILITIES

3IGHT�� THE�DIAL�MENU�PROVIDES�EVEN�
MORE�SHORT�CUTS�TO�DIALLING

BOARD� YOU�WISH� TO�DIAL� WITHOUT�GOING�
THROUGH� THE� LONGER�AND� SLOWER�
METHOD�OF�SELECTING�THEM� FROM�THE�
PHONE� BOOK� REQUESTER�

#(.)�."�� /./,�
,!IGG� IS� SUCH� A�COMPLETE� PROGRAM�
IT� IS�DIFFICULT�TO� SAY�WHAT�COMES� NEXT
�
PARTICULARLY�NOW� IT�CONTAINS�AN� "3EXX�
PORT�� 0F�COURSE�THE� AUTHORS� HAVE�
PLENTY�OF� IDEAS
� INCLUDING�CUSTOM� FONT�
SUPPORT� AND� AN� EVEN� BETTER�SCRIPT�
LANGUAGE�

0NE�FUNCTION� *hD� LIKE�TO� SEE� IS�
BUILT�IN� SUPPORT� FOR�ARCHIVING�AND�
UNARCHIVING� FILES� FROM�WITHIN� THE
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TEXT
� BLINKING�CURSOR
�WHETHER� A� TITLE�
BAR�SHOULD� BE� SHOWN� AND�WHETHER�
THE� SCREEN� SHOULD� BE�OPENED� IN� THE�
MASOCHISTIC� INTERLACE�MODE�

*")(��'�(/
5HE� PHONE�MENU� PROVIDES� 	SURPRISE
�
SURPRISE�
� DIALLING�RELATED� ENTRIES�
INCLUDING�A� PATH� INTO� THE�EXCELLENT�
PHONE� BOOK�CONTROL� REQUESTER�� *T� IS�
ALSO� POSSIBLE� TO�DIAL� A� NUMBER�
DIRECTLY�USING�THE�DIAL� ��COMMAND�

SOFTWARE�� /OTHING�TOO� FANCY
�JU S T�THE�
ABILITY�TO� CALL� AN� ARCHIVER�WITH� THE�
COMMAND� TO� UNARCHIVE� A� FILE�WOULD�
SUFFICE
� ALTHOUGH� THEREhS� PLENTY�OF�
ROOM� FOR�EXPANSION� AND� MORE�
COMPLEX�SUPPORT�

"LL� IN� ALL
� *� THINK�,!IGG� IS� A�TRULY�
SUPERB� COMMS� PACKAGE�� 5HE� AMOUNT�
OF�THOUGHT�THAT�HAS�GONE� INTO� ITS�
DESIGN� IS�OBVIOUS�FROM� THE� START
�WITH�
SOME� EXTREMELY�USEFUL
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,!IGG����� INCLUDES�A�GREAT�MANY� IMPROVEMENTS�ON�VERSION�������AND�
EVEN�MORE�BUG�FIXES��5HEREhS�NOT�ROOM�TO� LIST�THEM�ALL
� BUT�HERE�ARE�THE�
HIGHLIGHTS�

l �"3EXX��5HE�BIGGEST�
SINGLE� IMPROVEMENT� IS� THE�
ADDITION� OF�AN�"3EXX�
INTERFACE�� "3EXX� IS�A�
PROGRAMMING� LANGUAGE�OF�
SORTS� THAT�CONCENTRATES�ON�
INTER�PROGRAM�
COMMUNICATION� SO�"3EXX�
COULD� BE� USED�TO�CALL� AN�
EXTERNAL�EDITOR
� TELL� IT�TO� 5HE�COMPREHENSIVE�TRANSFER�PROTOCOL�OPTIONS
�ALL�
PERFORM� SOME� OPERATIONS� THIS�FOR�����/0,�
ON� A�FILE� AND�THEN� RETURN� TO�,!IGG�� "�NEW�FIELD� IN� THE�DIALLING�DIRECTORY�
ALLOWS�YOU�TO� SPECIFY� AN�"3EXX�PROGRAM� TO�BE� RUN�WHENEVER�YOU� CALL� A�
PARTICULAR�BOARD�OR�THERE� IS� A�MENU�OPTION� TO�CALL� ONE�DIRECT�

l � *MPROVED�SCRIPT�� �5HE� SCRIPT� FACILITY� HAS�BEEN� IMPROVED� AND�NOW� RUNS�
APPROXIMATELY����TIMES�FASTER�

l �3EDESIGNED�FONTS��5HE�TWO�FONTS� USED� BY�,!IGG�HAVE� BEEN� REDESIGNED�
AND� IMPROVED� BY�#JORN� 3YBAKKEN� AND� ALSO� FIXED� A�COUPLE�OF�BUGS� IN� THE� FONTS�
	�
� IN�VERSION� ����

l �/EW����� ��� �BAUD�SUPPORT�� �7ERSION� ����ADDS� SUPPORT� FOR�THE� SPLIT�
SPEED� ���� ��� �WHICH� IS� POPULAR�ON� LOW�COST�MODEMS�� 5HIS�WILL� BE� A�
WELCOME�ADDITION� AS� IT�ALSO� ALLOWS�THE� PROGRAM� TO� BE� USED�TO�ACCESS�
7IEWDATA� SYSTEMS

l �/ODELIST�SUPPORT�� �,!IGG���� �SUPPORTS� USE� OF�A� i NODELIST�� VIA� THE�
TRAPLIST�PROGRAM��"�NODELIST� IS� SIMPLY�A� LIST�OF�BULLETIN� BOARDS�WITH� INDIVIDUAL�
*%S� FOR�EACH� ONE�� 'IDONET�FOR� INSTANCE
� HAS�A� NODELIST� AND� EACH�BOARD� IS�
ASSIGNED� A� NUMBER�SUCH� AS� � ���� ���� �� *F�YOU� HAVE�A� TRAPLIST�FILE�YOU�CAN�
USE� A� NODELIST�ENTRY� INSTEAD�OF�THE� BOARD�S� TELEPHONE�NUMBER�AND� IT�WILL� LOOK�
IT� UP�AND�DIAL� IT�FOR�YOU�

6NFORTUNATELY�THERE� IS�A�CATCH
� ,!IGG�DOES�NOT�COME�WITH� THE�TRAP LIST�
PROGRAM� OR�THE�ASSOCIATED� LIBRARY�SO� IT�S �UP�TO�YOU�TO� HUNT� IT�DOWN�� *T�WON�T�
BE� LONG�BEFORE� IT�APPEARS� IN�THE�6,�THOUGH
� AND�YOUhLL� HEAR�ABOUT� IT�THROUGH�
TH IS �COLUMN�WHEN� IT�ARRIVES�

5HE�DIALLING�CODE�NOW�MAINTAINS� A� RECORD�OF�THE� LAST� TIME�YOU� CALLED� THE�
##4
� NOT� PARTICULARLY�USEFUL� BUT� INTERESTING�NEVERTHELESS�

5HERE�ARE� TWO� NEW�TRANSFER�PROTOCOLS
� $OMPUSERVE�2UICK#�AND�+.ODEM��
5HESE�ARE�BOTH�SUPPORTED�USING�THE�XPR�SET�OF�EXTERNAL� TRANSFER�PROTOCOLS�BUT�
THE� AUTHORS�OF�,!IGG� HAVEN�T�ACTUALLY�BEEN� ABLE� TO�TES T�EITHER�OF�THEM�
5HEY�WONhT�BE� USED�MUCH� ANYWAY�SO� IT hS� NOT�TOO�MUCH� OF�A� PROBLEM� IF�THEY�
DONhT�WORK�

l �(RAPHIC�DISPLAY�ON�DOWNLOAD�� �"�NEW�FEATURE�HAS�BEEN� ADDED�FOR�
DOWNLOADS� ALLOWING�A� BAR�TO�BE�ADDED�TO� THE�DOWNLOAD� REQUESTER�SHOWING�
HOW�MUCH�OF�THE�DOWNLOAD� IS�COMPLETE�� "LTHOUGH� IT�DOESN�T�SLOW�THE� SYSTEM�
DOWN�MUCH�THE� AUTHORS� HAVE�MADE�THIS�OPTIONAL� AND�TH IS� SHOWS�THE�AMOUNT�
OF�THOUGHT�THAT�GOES� INTO�EACH� NEW�FEATURE�O F�,!IGG�

l �'ILENOTES�� �"NOTHER�NEW�FACILITY� IS� THE�ABILITY�TO � AUTOMATICALLY�ADD� AN�
"MIGA%04�FILENOTE� TO�A�DOWNLOAD�GIVING�THE� NAME�OR�NUMBER�OF�THE�BOARD�
THAT� IT�WAS�DOWNLOADED� FROM��5HIS� IS� CERTAINLY�AN� INTERESTING� IDEA� AND�CAN�
COME� IN�VERY�USEFUL�

l �'LASHING�TEX T�� �5HERE� IS� NOW�AN�OPTION� TO� SUPPORT�"/4*� FLASHING�TEXT�
ALTHOUGH� THIS�WILL� SLOW�THINGS�DOWN�AND� CAN� BE�TURNED�OFF�� *F�FLASHING� IS�
TURNED� OFF�BUT�STYLES�ARE� TURNED�ON�THE� FLASHING�TEXT�WILL� BE� SHOWN� IN� ITALICS�

5HESE�ARE�JU S T�SOME�OF�THE� NEW�FEATURES
� FEATURES� THAT�MAKE�,!IGG�THE�
BEST�COMMS� PACKAGE�ON�THE�"MIGA� AND�JUSTIFY� ITS� CONVERSION� TO�SHAREWARE�

%OWNLOADING�A�
FILE�WITH�THAT�
BRAND�NEW�
TRANSFER�BAR

4VSTERR5NAFISFW��$0.� 5RANSLATE� 4CREEN� 1HONE� %IAL�
n4TART� "4$**� $APTURE�n4TART� "4$**� 4END�n.ESSAGE� 6PLOADn�%OWN�OAD�n6PLOAD
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n4ERVER� $ONNANDS
n�1RO�TOCO��
n%EFAULT� % IRECTORY�
n-OAD� 4CROLLBACK�n4AVE� 4CROLLBACK�n7IEW� 4CROLLBACK�
L4EARCH� *N� #UFFER�*4AVE� .ARKED� #LOCK�\4END� .ARKED� #LOCK�
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n$LEAR� 4CROLLBACK
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&�CAA�HAS�ONE�ADVANTAGE�OVER�"*�CAA �� �*TS�POWERFUL�SCRIPT�FACILITIES��4CRIPTS�CAN�BE�USED�FOR�ALL�
SORTS�OF�THINGS��.OST�COMMONLY�TO�LOG�ON�TO�A�BOARD�AUTOMATICALLY
� INCLUDING�ENTERING�YOUR�PASSWORD
�
BUT�ALSO�TO�PERFORM�MORE�COMPLEX�TASKS�SUCH�AS�ENTERING�MESSAGES�AND�DOWNLOADING�REPLIES�

&�CAA�� �
 �HAS�ADDED�SEVERAL�NEW�COMMANDS�TO�THE�SYSTEM�AND�ALSO�SPEEDED�UP�THE�ENTIRE�SCRIPT�
FACILITY
�MAKING�IT�ABOUT�TWENTY�TIMES�QUICKER�� *N�THE�FIRST�PART�OF�OUR�TUTORIAL�ON�USING�SCRIPT�COMMANDS�
WE�LL�GIVE�A�SUMMARY�OF�THE�COMMANDS�AVAILABLE�WITH�SOME�SUGGESTIONS�AS�TO�WHAT�THEY�CAN�BE�USED�
FOR��/EXT�MONTH�WEiLL�COMPLETE�THE�TUTORIAL�WITH�SOME�SIMPLE�EXAMPLES�OF�LOGGING�ON�AND�A�MORE�
COMPLEX�SCRIPT�FEATURING�A�GREAT�MANY�OF�THESE�COMMANDS�

m �"4$4&/%�j FILENAMEk�� �4ENDS�THE�TEXT�FILE�
SPECIFIED�BY� jFILENAME�� DOWN�THE�SERIAL� PORT��5HIS� IS�
IDEAL� FOR�ENTERING�MESSAGES�WRITTEN�OFF�LINE�

m �"650%08/�0/*0''�� �5URNS�THE�;.ODEM�
AUTOMATIC�DOWNLOAD�FACILITY�ON�OR�OFF��8ITH�THIS�
OPTION�TURNED�ON
� AS�SOON� AS�THE�BOARD�YOU� ARE�
DIALLING�BEGINS�TO�SEND� A�FILE�USING�;.ODEM

&�CAA�WILL�START�TO�DOWNLOAD� IT�

m �"65061�0/*0''�� �5URNS�THE�;.ODEM�AUTOMATIC�
UPLOAD� FACILITY�ON�OR�OFF�

m �"6509'&3�0/*0''�� �5HIS�CONTROLS�THE�(�3�
AUTOMATIC�UPLOAD�DOWNLOAD�OPTIONS�USED� BY�THE�
.##4�SYSTEM�ON�OR�OFF��5HIS� IS�ONLY�USEFUL� IF�YOU�
CALL� AN�.##4�SYSTEM�

m �#&&1�� �$AUSES�THE�SCREEN� TO�FLASH�OR�A�BEEP�TO�
OCCUR�DEPENDING�ON�THE�CURRENT�ALARM�SETTING�

m �#3&",�� �4ENDS�A�BREAK�TO�THE�MODEM�YOU�ARE�
CALLING�� 5HIS�MAY�STOP� IT�DOING�WHATEVER�IT�IS�DOING�

m �$"1563&�j FILENAMEk�� �5HIS�CAPTURES� ALL� INPUT�
AND�OUTPUT�AND�STORES� IT� IN�THE�FILE� SPECIFIED��5HIS� IS�
A�VERY�USEFUL�OPTION
� IF�ONLY�BECAUSE� IT�ALLOWS�YOU� TO�
,EEP�A�COPY�OF�WHAT�HAPPENED�DURING�THE� RUNNING�OF�
THE�SCRIPT��5HIS� IS� HELPFUL� IF�THE�SCRIPT�FAILS�FOR�SOME�
REASON
� LINE� NOISE�FOR�INSTANCE�

m �$"1563&�0''�� �4TOPS�THE�CURRENT�CAPTURE�AND�
CLOSES�THE�FILE�

m �$"1563&�0/� � �3ESTARTS� THE�CAPTURE�AFTER�A�
$"1563&�4641&/%�

m �$"1563&�464�� �5EMPORARILY�HALTS� THE�CAPTURE�
UNTIL� A�$"1563&�0/�COMMAND
� USEFUL� IF�YOU�WANT�TO�
SKIP�SOME� SYSTEM�MESSAGES�TO�SAVE� SPACE� IN� THE�
CAPTURE�FILE�

m �$%�j DIRECTORYk�� �$HANGES�THE�CURRENT�DIRECTORY�
FOR�COMMANDS�CALLED� USING�THE�$-*� OPTION� AND�FOR�
DOWNLOADS�UPLOADS��5HIS�COMMAND�HAS�BEEN�
ADDED�BECAUSE�PROBLEMS�OCCUR�USING�THE�
"MIGA%04�$%�COMMAND�

m �$)"*/� j FILENAMEk�� �4TARTS�EXECUTING�ANOTHER�
SCRIPT��5HIS�COMES� IN�HANDY�IF�YOU� HAVE� LARGE�OR�
COMPLEX�SCRIPTS�

m �$-&"37"34�� �$LEARS�ANY�VARIABLES�YOU�MAY�HAVE�
DEFINED�

m �$-*� jCOMMAND��� �&XECUTES�A�COMMAND�AS�
THOUGH� IT�WERE� TYPED� IN�AT�THE�4HELL�� *DEAL�FOR�
AUTOMATICALLY�UNARCHIVING�MESSAGES�ETC�

m �$-345"$,�� �$LEARS�THE�RETURN�STACK��5HIS�WILL�
CAUSE�ANY�CURRENT�(046#S� TO�BE� FORGOTTEN�

m �$0/'*(� j FILENAMEk�� �-OADS� IN� A�DIFFERENT�
&�CAA�CONFIGURATION� FILES
� USEFUL� IF�YOU�WANT�TO�CALL�
SEVERAL� BOARDS� IN�ONE�SCRIPT
� EACH�ONE� REQUIRING�
DIFFERENT�PROTOCOL�OPTIONS�ETC�

m �$0/7&34&�j INk� jOUT��� �8AITS�FOR�A�PARTICULAR�
MESSAGE�TO�BE�RECEIVED�AND�THEN� REPLIES�TO� IT��5HIS�
IS�ONE�OF�THE�MOST�COMMONLY�USED�COMMANDS�� *T�
ALLOWS�GOOD�CONTROL� OVER�THE�TIMING�OF�THE�SCRIPT�AND�
IS� IDEAL� FOR� REPLYING�TO� PASSWORD� PROMPTS�ETC�

m �%&-":�SECONDS�� �8AITS� THE� SPECIFIED�NUMBER�OF�
SECONDS��5HERE� IS�ALSO� A� %&-":�6/5*-�OPTION�WHICH�
WAITS�UNTIL� THE� TIME�SPECIFIED�

m �%*"-�j BOARDNAMEk <
k NEXTk >�� �%IALS�THE�BOARD	S
�
NAMED�

m �%*"-�� j NUMBERk �
�NEXTk >�� �%IALS� A� PARTICULAR�
NUMBER�

m �%-8)&/�� �%ELETES�THE� LAST�8)&/�COMMAND�

m �%039� j FILENAMEk�� �/EW�TO�VERSION����
�THIS�
EXECUTES�AN�"3EXX�SCRIPT�

m �%08/-0"%�j FILENAMEk �
1>�� �%OWNLOADS�A�FILE�
WITH� THE�GIVEN�NAME��"�PROTOCOL�CAN�BE�SPECIFIED� IF�
YOU� REQUIRE�;�FOR�;.ODEM
�9�FOR�9.ODEM�ETC�

m �%5&/5)4�TENTHSECONDS�� �8AITS�FOR�THE�SPECIFIED�
NUMBER�OF�TENTHS�OF�A�SECOND
� USEFUL� FOR�SHORT
�
ACCURATE�DELAYS�

m �%6.1� < jFILENAMEk >�� �%UMPS�ALL� THE�VARIABLES�ETC�
TO�THE�SCREEN�OR�A�FILE�� .AINLY�USED� FOR�DEBUGGING�
COMPLEX�SCRIPTS�

m �%8)&/� j STRINGk�� �%ELETE�THE�8)&/�STATEMENT�
CHECKING�FOR�THE�STRING�GIVEN��4EE�BELOW�FOR�MORE�
INFORMATION�ON� THE�8)&/�COMMAND�

m �%8)&/4�� �%ELETE� ALL�CURRENT�8)&/�STATEMENTS�

m �&$)0�0/*0''�� �%ETERMINES�WHETHER�CHARACTERS�
READ�USING�*/165��"4$4&/%�AND�.4(4&/%�SHOULD�
BE�ECHOED� TO�THE�SCREEN�

m �&/%�� �4TOPS�EXECUTION�OF�THE� SCRIPT�

m �(046#�SUBROUTINE�� �$ALLS�A�NAMED� SUBROUTINE�AT�
THE� LABEL�GIVEN��5HE� LABEL� IS�CREATED� BY�ADDING�A�
COLON� TO�THE�END�OF�A�WORD
� EG�.Y4UBROUTINE��
CREATES� A� LABEL� j.Y4UBROUTINEk �� 4AVES�DUPLICATION�
OF�CODE�WHERE� IDENTICAL� PORTIONS�OF�THE�SCRIPT�ARE�
USED� FREQUENTLY
�MAKES� SCRIPT�EASIER�TO�UNDERSTAND�

m �(050� LABEL�� �+UMPS�TO�A� LABEL�DEFINED�AS�ABOVE�

m �)"/(61�� �)ANGS�UP�THE� PHONE

m �*'��EXP��5)&/� �COMMAND��� �&XECUTES�THE

COMMAND� IF�THE�EXPRESSION�GIVEN� IS�TRUE��
$OMPARISONS�ARE�CREATED�USING�THE����OPERATOR�
WHICH� IS�CASE� INDEPENDENT�

EG� j#03*4k���� j#03*4k� IS�536&�
j(&3"-%�� ���j%*/,:k� IS� '"-4&

5HE� RESULT�CAN�BE� INVERTED� TO�GET�NOT�EQUAL�TO� USING�
THE� �� OPERATOR�

EG�� R i#03*4k���� j#03*4k� IS�'"-4&�
��(&3"-%k���� j%*/,:k� IS�536&

*'�&9*454�WILL�CHECK�TO�SEE� IF�A�FILE�EXISTS�
*'�3*/(�WILL�CHECK�FOR�A�3*/(�SIGNAL�
*'�$"33*&3�CHECKS�FOR�A�$"33*&3�

5HE� *'�STATEMENT�ALSO�HAS�THE�USEFUL�4&-&$5'"-4&�
STATEMENT�WHICH�OPENS�UP�A�:&4�/0�REQUESTER�AND�
RETURNS�536&� IF�THE� USER�REPLIED� /0

EG�*'�4&-&$5'"-4&� j4LOW�MODEMk�5)&/�(046#�
'AST.ODEM

#E�CAREFUL�WITH�THIS�ONE
�THE� FACT�THAT� IT�RETURNS�
536&�IF�THE�USER�ANSWERED�/0� IS�A�BIT�STRANGE�AND�
IT�S�EASY�TO�GET�CAUGHT�OUT�

m �*/165��VARIABLE� j STOPCHARk�� �3EADS�CHARACTERS�
FROM�THE�SERIAL� PORT� INTO�THE�VARIABLE�GIVEN�UNTIL�THE�
STOPCHAR�IS� RECEIVED�� 5HE�5*.&065�COMMAND�ALSO�
AFFECTS�THE� */165�COMMAND
� IT�DEFINES� HOW� LONG�THE�
COMMAND�WILL�WAIT�FOR�THE� TERMINATING�CHARACTER�

m �-0"%,&:4�j FILENAMEk�� �-OADS� IN� A�NEW�SET�OF
MACRO�KEY�DEFINITIONS�

m �-0"%1)0/&�j FILENAMEk�� �-OADS� IN�A�NEW�
1HONEBOOK�FILE�

m �.&/64&-&$5�jMENUk� ITEM�SUB�� �5HIS� POWERFUL�
OPTION�ALLOWS�YOU�TO�CALL� ANY�MENU� ITEM�FROM�A�
SCRIPT�FILE�BY�SPECIFYING�THE�MENU�TITLE� AND� THE� SUB�
ITEM�TO�EXECUTE�

EG�.&/64&-&$5�4:45&.��� ��PEN�"BOUT�8INDOW�
.&/64&-&$5�53"/4'&3����� �4ELECTS�,&3.*5�
$HANGE�%IRECTORY

m �.&44"(&�jMESSAGEk�� �%ISPLAYS�THE�GIVEN�
MESSAGE�ON�THE� TERMINAL�

m �.4(4&/%��FILENAMEk�� �4ENDS�THE�MESSAGE�TO�
THE�SERIAL� PORT�

m �1"%-*/&4�0/*0''��5URNS�OFF�THE� PADDING�OF�
BLANK� LINES�

m �1"-&55&�� �$ALLS�THE�PALETTE� REQUESTER�TO�CHANGE�
THE�PROGRAM�COLOURS�

m �13*/5&3�0/*0''�� �5URNS�THE�PRINTER�ON�OR�OFF�

m �26*5�� �2UITS�&�CAA�COMPLETELY��"N�EXAMPLE�OF�
THE�USE�OF�THIS�WOULD�BE�USING�A� SCRIPT�TO�
AUTOMATICALLY�CALL� A�BOARD�AT�A�PARTICULAR�TIME�EVERY�
DAY
�DOWNLOAD� THE�MESSAGES�AND� THEN�EXIT�&�CAA�
AND�ADD� THE�MESSAGES�TO�AN�ARCHIVE�

m �3&"%7"3�4VARIABLE�� �3EADS�A� LINE�FROM�THE�
DEFINED�7"3'*-&�	SEE�BELOW
� INTO�THE�VARIABLE�

m �3&%*"-�0/*0''�� �5URNS� REDIAL�ON�OR�OFF�

m �3&1&"5���6/5*-��EXPRESSION��� �3EPEATS�A�
LOOP�UNTIL� THE�EXPRESSION�GIVEN� IS�TRUE��5HIS

CONTIMIED�ON�PAGE����
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�6LTIMATE�CHESS
�3OBOTRON
�4HANGHAI��$HIPS�CHALLENGE��9YBOTS
�
3OACBLASTERS
�$HEQUERED�FLAG
�/INJA�GAIDEA�1APERBOY
�5URTX
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�2IX
�3OBO�
SQUASH
�5OURNAMENT�CYBERBALL
�.S�1AC�.AN��#ILL�AND�5EDS�EXCELLENT�ADVENTURE
�"1#
�
8ARBIRDS
�4CRAPYARD�DOG
�4TUN�RUNNER�)ARD�DRIVIN
�4IME�WORLD
�&LECTROCOP�

1HILIPS�����.,**� ^������
*NCLUDES�CABLE
�'���AND����MONTHS�ON�SITE�
WARRANTY�
1HILIPS���j�$UBE�57� ^� ������
"����CHANNEL��'45�'ASTEXT�SCART�INPUT�57�
WHBH�GIVES�NEAR�MONITOR�QUALITY��*NCLUDES�
SCART�CABLE�
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���#ULK�DISKS�
����#ULK�DISKS�
����DISK�BOX�
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�
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�.OUSE�MAT
�
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ENHANCEMENTS�BEYOND� THOSE�NORMAL�
FOR�A�COMMS�PACKAGE�

*�M�GLAD� TO� SEE� IT�S�GONE�DOWN�
THE�SHAREWARE� ROAD
� *�JUST�HOPE� IT�
GETS�THE�SUPPORT�WHICH� IT�DESERVES�
*N� FACT
� *�WOULDN�T�BE� AT�ALL� SURPRISED�
IF�IT�GETS�TAKEN�ON�BY�ONE�OF�THE�
SMALLER�SOFTWARE�DISTRIBUTORS� IN�THE�
NEAR�FUTURE�

&�CAA�SHOULD� BE�AVAILABLE�FROM�
JUST�ABOUT�ANY�##4
� *� KNOW�(URU� ���
HAS� IT
� AS�DOES�$*9��5HE� PROGRAM� IS�
SHAREWARE�WITH� A� REGISTRATION� FEE�OF�
����/0,�	���
�

),$� �+�)60"/
$C;��B5@LF9E�IS� A�NEW�&�CAA� LOG�
FILE� ANALYSER�FROM�.ARTIN�$HANTLER��
5HE�AIM�OF�THE�PROGRAM� IS�TO� PROVIDE�
A� SIMPLE
� USER�FRIENDLY�PROGRAM�FOR�
ANALYSING�THE� LOG�FILE�&�CAA�
CREATES
�GIVING�YOU� AN�ESTIMATE� ON�
THE�COST�OF�THE� NEXT�TELEPHONE�BILL�

�*,0��))�/,2+!
5HE�FIRST�THING�YOUi LL� NOTICE�ABOUT�$C;�
�B5@LF9E�IS�THAT� IT� IS�WRITTEN� IN�".04�
AND�THEN�COMPILED�� 5HIS�GIVES�THE�
PROGRAM�A�FAMILIAR�FEEL�WHICH� IS� NOT�
NECESSARILY�A�BAD�THING�

0&5�,#�1%"��"01
"FTER�ENTERING�THE�PATH� FOR�THE�
PROGRAM�S�DATA� FILES�YOU�ARE�
PRESENTED�WITH�THE�MAIN� MENU�
PROVIDING�SIX�OPTIONS���

m ���%AILY�USAGE
5HIS�GIVES�YOU�A�GRAPH�OF�MODEM�
USAGE�PER�HOUR�

m ���8EEKLY�USAGE
5HIS� OPTION� SHOWS�YOU�A�GRAPH�OF�
USAGE�SPLIT� INTO� DAYS�

m ���5OP�TEN� BOARDS
1RESUMABLY�THIS�OPTION�WOULD�GIVE�
YOU�A� LIST�OF�THE�TOP�TEN�MOST�POPULAR�
BOARDS
� UNFORTUNATELY�THIS�OPTION� IS�
NOT�YET�AVAILABLE� AND�JUST�BRINGS� UP�A�
MESSAGE�TELLING�YOU� THAT�THIS� IS�
INDEED� THE�CASE�

m ��� *NFORMATION�ON� LOG
5HIS�OPTION�GIVES�A�SUMMARY�OF�THE�
LOG
�WHAT�DATES� IT�COVERS
� THE� NUMBER�
OF�CALLS� IN� THE� LOG�AND�THE�TOTAL�TIME�
SPENT�ON�LINE�

m ���&DIT�PHONE�PRICES
5HIS�FACILITY�ENABLES�YOU�TO�EDIT�THE�
CHARGES� USED� FOR�CALCULATING�THE�COST�
OF�YOUR�ACTIVITIES�

5HE�CHARGES�ARE�SHOWN� IN� TABLE�
FORM� FOR�EACH� OF�THE�CALL� BANDS

-OCAL
�"
� #�AND� # L
� AT�EACH�OF�THE�
THREE�CHARGE�BANDS�

5HIS� IS�AN�EXCELLENT�METHOD�OF�
CONTROLLING�CHARGE�SETUP
� VERY�USER�
FRIENDLY�AND�MUCH� BETTER�THAN� THE�
TEXT�FILE�FORMAT�USED� BY��5@@=B:C�	SEE�
�=4���
�

m ���$ALCULATE
5HIS� IS�THE�MEAT�OF�$C;��B5@LF9E	� IT�
ALLOWS�YOU� TO�CALCULATE�THE�COST�OF�
YOUR�CALLS�� 5HERE�ARE�TWO�METHODS�
AVAILABLE
� VERBOSE�WHICH�GIVES�YOU�
INDIVIDUAL�CALL� INFORMATION� ON�A� PER�
CALL� BASIS� INCLUDING�LENGTH� OF�CALL� AND�
ITS�COST�

5HE�PROGRAM�CYCLES�THROUGH�EACH�
CALL� DISPLAYING�THE� INFORMATION� FOR�A�
SHORT�TIME�MAKING� IT� RATHER�DIFFICULT�TO�
TAKE� IT� IN� AT�ONCE��"N�OPTION�TO�PRINT�
TO�A�FILE�OR�A�PRINTER�WOULD�THEREFORE�
BE�USEFUL��5HE�QUICK�METHOD� IS�MUCH�
LESS� INTERESTING�AND� SIMPLY�PRINTS�THE�
TOTAL� COST�

8HEN�THE�PROGRAM� IS�CALCULATING�
YOUR�BILL� IT�CHECKS�EACH�DIALLING�CODE�
AND� IF�IT�DOESNiT�UNDERSTAND� IT
� IT�WILL�
PROMPT�YOU� FOR�THE�PORTION�OF�THE�
NUMBER�WHICH� IS�THE�DIALLING�CODE�
AND� THE�CHARGE�BAND�TO�ASSOCIATE�
WITH� THAT�DIALLING�CODE�� 5HESE�CODES�
ARE�THEN� SAVED�TO� A�DATA�FILE�FOR� LATER�
USE��"GAIN� THIS� IS� A�MUCH�BETTER�
METHOD�THAN�THAT�OF��5@@=B:C�WHICH�
USES�A�PLAIN� TEXT�FILE�WHICH� IS�EDITED�
BY�THE�USER�

*T�SEEMS�STRANGE�THAT�OPTION��
�
WHICH�WOULD�GIVE�YOU�A� LISTING�OF�THE�
TOP�TEN�BOARDS
� ISNiT� IMPLEMENTED�
YET�� "LTHOUGH� NOT�A�PARTICULARLY�USEFUL�
FEATURE
� IT� IS� AN� INTERESTING�ONE�� *T�
SEEMS�TO� HAVE�BEEN�ADDED� IN�ORDER�
TO�COMPETE�WITH� �5@@=B:C�WHICH�HAS�
THE�SAME�CAPABILITY��5HE�OTHER�
STRANGE�OMISSION� IS�AN� EXIT�OPTION�

*� DID� HAVE�A� LOT�OF�TROUBLE�USING�
THE� PROGRAM� AT�FIRST
� IT�WAS�CRASHING�
WHENEVER� *� TRIED�TO�CALCULATE� A�BILL�� *T�
TURNED�OUT�THAT�THE�SOFTWARE� REALLY�
NEEDS�TO�BE� IN� THE�SAME� DIRECTORY�AS�
&�CAA�AND� THE� PHONE�RATE�DATA��
0NCE� *iD�MOVED�THE�PROGRAM� IT�
WORKED�MUCH�BETTER�ALTHOUGH� IT�DID�
OCCASIONALLY� LOCK� UP�FOR�NO�APPARENT�
REASON�WHEN� RUN�

5HE� PROGRAM�DOES�SEEM�TO�BE�A�
LITTLE� UNSTABLE�AND�HAS� ITS�
IDIOSYNCRASIES� BUT�THIS�DOESN�T�
DETRACT�FROM� ITS� USEFULNESS�TOO�MUCH
� �YOUi LL�ONLY�NEED� TO� USE�THE� PROGRAM�
ONCE�OR�TWICE�A�MONTH� ANYWAY�

8HEN�ALL�S� SAID� AND�DONE�-OG�
"NALYSER� IS�MUCH�BETTER�THAN� �5@@=B:C�
AND� *�M� LOOKING�FORWARD� TO�THE� NEXT�
VERSION�WHICH�WILL� NO�DOUBT�FIX�THE�
BUGS�AND� ADD� SOME� NEW�FEATURES�

5HE�AUTHOR
� .ARTIN�$HANTLER
� CAN�
BE�CONTACTED�ON� 3UNWAY�"����##4�
	�����������
�A�BOARD
�WHICH�
INCIDENTALLY
� IS�WELL�WORTH�A�VISIT�

 ,*&+$�0,,+
/EXT�MONTH� *i LL� BE� TAKING�A�CLOSE� LOOK�
AT�THE�CURRENT�VERSION�OF�"*�CAA�
AND�COMPARING� IT�WITH�&�CAA�� *i LL�
ALSO�BE�COMPLETING�THE� SCRIPT�TUTORIAL�
WITH� SOME�EXAMPLES�� 4EE�YOU�ALL�
NEXT�MONTH�� $%
(<=@=D� 5EE=F�75B�69�7CBG57G98�5F�
D=<5EE=F�CB��!0�CE�( !$!(� �**!+�CB�
�-*-��
���+ ��
������
���

CONTINUED�FROM�PAGE����

COMMAND� USES�THE�SAME�OPERATORS�AS�THE� *'���5)&/�STATEMENT�

EG� 3&1&"5
4&/%� �*S� ANYBODY�THERE k
*/165��CMD�
6/5*-��CMD���� �:&4k

m �3&26&45�0/*0''�� �5URNS�SYSTEM�AND�&�CAA�REQUESTERS�ON�AND�OFF�� *F�A�
SCRIPT� IS�BEING� RUN�WITHOUT�A� HUMAN�AROUND� IT�COULD�BE�EXTREMELY�ANNOYING�FOR�
THE� SYSTEM�TO�STOP�WITH�AN�"MIGA%04
�%*4,�'6--�REQUESTER��5HIS�COMMAND�
STOPS�THOSE�REQUESTERS�OCCURRING�

m �3&46.&�0/*0''�� �5URNS�;.ODEM�AUTO� RESUME�ON� AND�OFF�� 3ESUME� IS�A�
VERY�USEFUL� FUNCTION�UNIQUE�TO�;.ODEM�� *F�A�DOWNLOAD�BEGINS�AND�THE�
DESTINATION�FILE� ALREADY�EXISTS
� THE�;.ODEM� PROTOCOL�WILL� EXAMINE�THE� LENGTH�
OF�THE�FILE�AND�BEGIN�TRANSMITTING�FROM� THAT�POINT��5HIS�COMES� IN� USEFUL� IF�A�
DOWNLOAD� HAS�FAILED� FOR�INSTANCE�AND� HALF�THE�FILE� IS� LEFT��;.ODEM� RESUME�
WOULD�ALLOW�YOU�TO�TRY�AGAIN
� ONLY�DOWNLOADING�THE�SECOND�PORTION�OF�THE�FILE
�
SAVING�YOU�TIME�AND�MONEY�

m �3&563/�� �3ETURNS� FROM�A�SUBROUTINE�

m �4&/%� jSTRINGk�� �4ENDS�THE�GIVEN�STRING�TO�THE� SERIAL� PORT�

m �4&5��VARIABLE��� jVALUE��� �"SSIGNS�THE�GIVEN�VALUE�TO�THE�VARIABLE�� 5HE�
VARIABLE�MUST�START�WITH�A���AND�THE�NEXT�CHARACTER�MUST�BE� A� LETTER��&�CAA�
COMES�WITH� SEVERAL� VARIABLES�BUILT� IN�

m� �DATE�CONTAINS�THE�CURRENT�DATE�AND�TIME�	3&"%�0/-:
�
m� �NCOMM�CONTAINS�THE�CURRENT�VERSION� NUMBER�	3&"%�0/-:
�
m� �BAUD�CONTAINS�THE�CURRENT�BAUD� RATE� 	3EAD�8RITE
�
m� 4LENGTH�CONTAINS� THE�CURRENT�DATA� LENGTH� 	3EAD�8RITE
�
m� �PARITY�CONTAINS�THE�CURRENT�PARITY�	3EAD�8RITE
�
m� �STOPBITS�CONTAINS�THE�CURRENT�NUMBER�OF�STOPBITS� 	3EAD�8RITE

m� �CHARSET�CONTAINS�THE�CURRENT�CHARACTER�SET�	3EAD�8RITE
�
m� �FILEREQ�OPENS�UP�A� FILEREQ�AND� RETURNS�THE�FILENAME�	3&"%�0/-:
�
m� 4STRINGREQ� OPENS�UP�A�TEXTREQ�AND� RETURNS�THE�STRING�	3&"%�0/-:
�

m �4*.1-&3&2�jSTRINGk�� �%ISPLAYS� THE�GIVEN�STRING� IN� A� SIMPLE� REQUESTER
�
IDEAL� FOR�QUICK�HELP�MESSAGES�TO�THE�USER�

m �5*.&065�SECONDS� <COMMAND>�� �5*.&065�IS�A� SIMPLE�COMMAND�WHICH� IS�
SURPRISINGLY�POWERFUL��5HE�SIMPLE� FORMAT�DEFINES�THE�TIMEOUT�FOR�ALL�&�CAA�
COMMANDS�� *F�THE�COMMAND�DOES�NOT�RECEIVE�A� RESPONSE�WITHIN� THE�TIMEOUT�
GIVEN� IT�WILL�GO�ON�TO�THE�NEXT�COMMAND�

5HE� SECOND� SYNTAX�TAKES� THE� FORM�OF�A�TIMEOUT�VALUE�AND�A�COMMAND� THAT�
IS�EXECUTED�SHOULD� THE� TIMEOUT�EVER�OCCUR�� 'OR� INSTANCE�

5*.&065����26*5

WOULD� CAUSE�THE�SCRIPT�TO�DROP�OUT�OF�/$OMM�SHOULD�THE� TIMEOUT�OCCUR
� NOT�A�
PARTICULARLY�USEFUL� EXAMPLE�BUT�THERE�ARE�BETTER�USES�AS�WE�LL� SEE�NEXT�MONTH�

5HE�TIMEOUT�COMMAND�DEFAULTS�TO�NO�TIMEOUT� 	�
�SO� IT�IS� ALWAYS�A�GOOD�
IDEA�TO� SET�THE�TIMEOUT�TO�SOMETHING�SENSIBLE�JUST�TO�MAKE� SURE�

m �61-0"%�j FLLENAMEk <
1>� � �6PLOAD�A�FILE
� OPTIONALLY�USING�THE� PROTOCOL�
DEFINED�BY�1�� IE��;� FOR�;.ODEM�

m �7"3'*-&� j FILENAMEk *$-04&�� �0PENS�CLOSES�A�VARFILE�TO� READ� IN�VARIABLES
�
EG� 7"3'*-&� 
hNCOMM�HOST�USERS����USER� �OPEN� INPUT�FILE�FOR�READING

3&"%7"3�4PASSWD� �PLACE�FIRST�LINE� OF�FILE� IN�VARIABLE�4PASSWD�
3&"%7"3��LASTON� �PLACE�SECOND� LINE�OF�FILE� IN�VARIABLE� �LASTON�
7"3'*-&�$-04&� �CLOSES� THE� INPUT�FILE

.&44"(&� j)ELLO� j�USER���:OU�WERE� LAST�ON�AT� k�LASTONk=N k

m �8"*5�j STRINGk� � �8AITS�UNTIL�THE� SPECIFIED�STRING�IS� RECEIVED�FROM�THE�SERIAL�
PORT
� TIMING�OUT�IF�A�TIMEOUT�HAS�BEEN� SPECIFIED�

m �8)*-&��EXPRESSION��%0� ����&/%8)*-&�� �&XECUTES�THE�COMMANDS�WITHIN�
THE�%0�AND�&/%8)*-&�STATEMENTS�UNTIL� THE�EXPRESSION� IS�'"-4&�

m �8)&/� jSTRINGk�COMMAND�� �"NOTHER�POWERFUL� FEATURE�OF�THE�&�CAA�SCRIPT�
LANGUAGE��8HENEVER�THE� SPECIFIED� STRING� IS� RECEIVED� THE� PROGRAM�WILL� EXECUTE�
THE�COMMAND�GIVEN��5HE�MOST�OBVIOUS�USE� FOR�THIS� IS� REMOVING�REGULAR�
PROMPTS� SUCH�AS�.03& �BY� REPLYING�WITH� A�:�WHENEVER�THEY�OCCUR��5HIS�STOPS�
THE�SCRIPT�FILE� HANGING�BECAUSE�OF�AN� UNEXPECTED� PROMPT�

m �83*5&�j FILENAME�� j STRINGk�� �8RITES�THE�GIVEN�STRING�TO�THE�FILE�SPECIFIED�

m�m�m�m� /&95�.0/5)�� �&9".1-&4� m�m�m�m

".*("�4)011&3�m �*446&� ���m �+6/&� ����
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4ILICA� 4YSTEMS� ARE� PLEASED� TO� PRESENT� THE� (71�
RANGE�OF�PERIPHERALS�� (71�ARE�THE�WORLDhS� LARGEST�
THIRD� PARTY� MANUFACTURER� OF� PERIPHERALS� FOR� THE�
"MIGA� RANGE� AND� HAVE� A� REPUTATION� FOR� HIGH�
SPECIFICATION
� QUALITY� PRODUCTS�� 5HE� COMPANY�
WAS� FOUNDED� ONLY� FOUR�YEARS� AGO� BY� A� MAN� WHO�
UNDERSTANDS� THE� "MIGA� �� $OMMODOREhS� EX�7ICE�
1RESIDENT� OF�5ECHNOLOGY�� )E
� ALONG� WITH� A� TEAM�
OF�"MIGA� EXPERTS� INCLUDING� OTHER�EX�$OMMODORE�
STAFF
� UNDERSTAND� THE� ADD�ON� REQUIREMENTS� OF�
"MIGA� OWNERS� BETTER� THAN� ANYONE�� /OT� ONLY� DO�
(71� PROVIDE� PERIPHERALS� THAT� "MIGA� OWNERS�
WANT
� THEY� ALSO� OFFER� PEACE� OF� MIND
� WITH� A� ��
YEAR�WARRANTY�ON� THE� PRODUCTS� THEY�MANUFACTURE��
4O
� IF� YOU� ARE� LOOKING� FOR� THE� VERY� BEST� IN� "MIGA�
PERIPHERALS
� LOOK�NO�FURTHER�THAN�(71�

����� ����&�,�.),
��.)Z������&$�
PROCESSOR�
)I�SPEED�4$4*�
INTERFACE�WITH���
����
OR����.B�HARD�DRIVE�
��.B�1OPULATED

"CCOMMODATES�UP�TO�
MAXIMUM��.B�OF�
���BIT�WIDE�3".�
0PTIONAL�������.ATHS�
$O�1ROCESSOR�
0PTIONAL�1$�"5�
EMULATION
��� ' -�/*-�
�#��
�-�(� 0+"-�� 

1 LUGG ING � A�(71 � "����"CCE LE RA TO R� ON TO � YOU R�"���� O R �"��� � 1 LUS�WILL�
BO OS T� ITS� SPEED� FROM � � ���.)Z� TO � A� B LIS TE RING � ��.)Z�� 5HE � "���� WILL�
BE � AVA ILAB LE � W ITH � E ITHE R� �� 
� ���� O R � ���. B� HARD� D RIVE � AND� CAN � BE�
UPGRADED�TO �INC LUDE� AN� ADD ITIONA L�M ATHS�$ O�1 ROCESSOR
� �. B �O F����B IT�
W IDE �'"45�3". �AND�M UCH�M ORE �TH ROUGH �( 71 hS �UN IQUE�iM IN I�S LO Tj �

��,'W
�,?�3".���aLB�)%� 3ET�� H A R ���	� � ^ � � � �

��,'W
�,?�3".����,?�)%� 3EF�� )"3 ����� � ^ � � � �

��,'W
�,?�3".����.B�)%� 3EF�� H A R O S S S � Z � � � �

(�1�� )*.#)(�&� *&/!�#(�
��'"R� *����� �'/&�.),
l � ��.)Z�������PROCESSOR
l � ����.ATHS�$O�1ROCESSOR�SOCKET
l � ���,�OF�1$�3".�PLUS�THE�USE�OF�"MIGA�3".
l � 4UPPORTS� )ERCULES
� $("
� &("�7("� 	MONOb

CHROME
�AND�5�����VIDEO�MODES
l � 3UNS�.4�%04�	����AND�UPWARDS
�PLUS�

THOUSANDS�OF�OTHER�1$�PROGRAMS
5HIS� POWERFUL� ���� EMULATOR� MODULE� SIMPLY� PLUGS�
INTO� THE� iMINI�SLOTj� OF� THE� (71� )%��� OR� "����
	WITHOUT� INVALIDATING� THE� WARRANTY
�� 5HE� EMULATOR�
HAS� FULL� ACCESS� TO� THE� "MIGAhS�
RESOURCES� AND� ALLOWS�YOU� TO� RUN�
1$� AND� "MIGA� PROGRAMS� AT� THE�
SAME� TIME
� GIVING� YOU� TWO�
COMPUTERS�IN�ONE�

� � 	 (;� #�-+� �-$1 
!*-� /# 
�����
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#(�&/��-� '�(3�
().�  )/(

#�./,�-
)."�,
�,#0�-

W � � � ���� ����( ;� '$"#/)$)"� ,0$�&� #�-�� �-$1 .
/EW�4TATE�0F�5HE�"RT����INTERNAL�4$4*�2UANTUM�HARD�DRIVES
�WITH�A��
���,�PER�SECOND�
	���MS
� TRANSFER�RATE�MAKING�THIS�THE�FASTEST�HARD�DRIVE�AVAILABLE�FO R�THE�"MIGA�

W � ' ��$)"�  �" � / �#)*'*"4
)IGH�TECH�CUSTOM�7-4*
�'AAAST�30.�CHIPS�AND�%."�DESIGN
�ENSURE�THAT�NO�
OTHER�"MIGA�HARD�DRIVE�W ILL�OUT�PERFORM�THE�(71�)%���

W � �(;� -�(� .*�& /.� ]�0)+*+0'�/ �
*NSIDE�EVERY�DRIVE�THERE�ARE�SOCKETS�TO�EXPAND�THE�"MIGAhS�3".�BY��.B�

W � 0. .�  �.4�/*�!$/� �(; ��(; � . $((L
.EMORY�UPGRADES�� 1LEASE�ORDER�.&.������AT�^������PER�.B� 	�.B�JUMPS�ONLY

� UP�
TO ��.B��5O�UPGRADE� TO ��.B
� PLEASE�ORDER���.&.������AT�^�������PER��.B�4*..�

W � �0/�*!� .2$/�#� !*-� "�( .
'EATURES�A�SPECIAL�GAMES�SWITCH�TO�gCUT�O FF��THE�DRIVE�FO R�GAMES�THAT�WONhT�WORK�
WITH�A�HARD�DISK��.OST�OTHER�DRIVES� REQUIRE� UNBOLTING�FROM �THE�"MIGA�

Z( $) $� .'*/[�  3+�).$*)
5HIS�UNIQUE�SLOT�HAS�BEEN�BUILT�IN�TO�ALLOW�EXPANSION�TO�BE�MADE�W ITHOUT�USING�
ANY�RISKY�gPASS�THROUGHh�TECHNIQUES��4EE�1$����EMULATOR�ABOVE�

W �  3/ -)�'� .�.$� +*-/
"DD�UP�TO ���EXTERNAL�4$4*�DEVICES
�E�G��$%�30.
�TAPE�STREAMERS
�ADDITIONAL� HARD�DRIVES
� REMOVABLE�MEDIA
�
SCANNERS
�ETC�

W � � �$��/ �� +.0�
�!�)
'OLLOWING�$OMMODOREhS�STRONG� RECOMMENDATIONS
�THE�(71�)%���IS�SUPPLIED�W ITH�ITS�OWN�EXTERNAL� POWER�SUPPLY�AND�COOLING�FAN

W � !0''4� �*(+�/$�' 
'ULLY�COMPATIBLE�W ITH�ALL�"MIGA����hS� 	INC�� 1-64
�AND�VERSIONS�O F�,ICKSTART�

W � !-  � �� 4 �-� 2�--�)/4

+��(� (��� $&�''� '�-� �����
�1OJ?L<� <OCF>�� ?R=?FF?HN� ;?MNB?NC=M� ;H>� <FCH>CHA� MJ??>�
MAKE�NBCM�NB?�<?MN�����B;L>�>LCP? �����
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"� LOW�COST� SOUND� AND� MUSIC� SOLUTION� FOR� THE�
SEMI�PROFESSIONAL� AND� AUDIO� HOBBYIST�� *T�
CONSISTS� OF� A� SMALL
� HIGH� QUALITY� ��BIT� STEREO�
SOUND� SAMPLER� THAT� CONNECTS� INTO� *HE� PARALLEL�
PORT� ON� ANY�"MIGA� ���
� ����
� ����� OR� �����
COMPUTER�� $OMBINED� WITH� ONE� OF� THE� FASTEST
�
MOST� POWERFUL� AND� EASY�TO�USE� SOUND� AND�
MUSIC� EDITING� PROGRAMS� AVAILABLE�� *NCLUDES� ���
TRACK�SOUNDTRACKER�FILE�COMPATIBLE�SEQUENCER�
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5HESE� FAST� �����������&$� ACCELERATORS� WITH�
MEMORY� UPGRADE� AND� 4$4*� INTERFACE� BOARD�
DELIVER�UNCOMPROMISING�SPEED�AND�PERFORMANCE�
WITHOUT� THE� HIGH� PRICE�� &ACH� BOARD� COMES�
COMPLETE�WITH�A�������MATHS�CO�PROCESSOR�AND�
3".�UPGRADE�AS�STANDARD��)ARD�%ISK�.OUNT�,IT�
AVAILABLE
� TO� MOUNT� �i� )ARD� %RIVE� ON� ANY� (��
'ORCE�����#OARD
�(7"�����
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5HESE� ARE� THE� EQUIVALENT� OF� THE� )%��� HARD�
DRIVE
� BUT� FOR� THE� ����� AND� ����� MODELS�� /OT�
ONLY� ARE� THEY� SOME� OF� THE� FASTEST� HARD� DRIVES�
AVAILABLE
� BUT� THEY� ALSO� INCORPORATE� AN�
UNPOPULATED��.B�3".�EXPANSION�BOARD��
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5HIS�IS�THE�VERY� LATEST����BIT�1ROFESSIONAL�7IDEO�
"DAPTOR�� *T�FEATURES����MILLION�COLOURS�ON�SCREEN�
AT� ONCE
� BUILT�IN� GENLOCK
� FLICKER� FIXER
� FRAME�
BUFFER
� FRAME�GRABBER�AND� DIGITAL� KEYER�� *MPACT�
7ISION����COMES�SUPPLIED�WITH�$ALIGARI�*7����%�
MODELLING� AND� RENDERING� SOFTWARE
� 4CALA� *7���
VIDEO� TITLING� SOFTWARE
� PLUS� .ACRO� 1AINT� ���BIT�
PAINT� PACKAGE�� "���������� REQUIRES� ADDITIONAL�
ADAPTOR
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"� SIMPLE� AND� CONVENIENT� �.B� 3".� EXPANSION�
BOARD� FOR� THE� "MIGA� ����� AND� ������ 6SING�
INDUSTRY�STANDARD�3".� CHIPS
� THE� 3".��� OFFERS�
AN� EASY� WAY� TO� UPGRADE� YOUR� ����� OR� ����� IN�
�.B� INCREMENTS
� 5HE� 3".��� IS� FULLY� AUTOb
CONFIGURING� AND� IS� SUPPLIED� WITH� PEACE�OF�MIND�
DIAGNOSTIC�SOFTWARE���.B�CONFIGURATION�SUPPORTED�
FOR�BRIDGEBOARD�OWNERS
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(71� ARE� NOW� OFFERING� 4YQUEST� DRIVES� WITH� OR�
WITHOUT�THEIR�)$��CONTROLLER��5HEY�ARE�AVAILABLE�
IN� ��� AND� ��.B� CAPACITIES� AND� HAVE� A� ��MS�
ACCESS� TIME�� &ACH� DRIVE� COMES� COMPLETE� WITH�
ONE� REMOVABLE� CARTRIDGE�� 4YQUEST� DRIVES� GIVE�
COMPLETE�STORAGE�FLEXIBILITY
�OFFERING�A�QUICK�AND�
EASY�WAY�TO�ADD�EXTRA�STORAGE�TO�YOUR�SYSTEM��
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l � �&��� #*�&"���(� �� �*�&-�� 0N� ALL� HARDWARE� ORDERS� SHIPPED� IN� THE� 6,� MAINLAND�
l � (���"��� � ')$$#&(� �� $ �"��� 5EAM� OF� TECHNICAL� EXPERTS� AT� YOUR� SERVICE�
l � $&���� !�(���� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� i4AME� PRODUCT� �� 4AME� PRICEj� BASIS�
l � �'(�� �'�����
� -��&'�� 1ROVEN� TRACK� RECORD� IN� PROFESSIONAL� COMPUTER� SALES�
l � �)'�"�''� �� ��)��(�#"� �� �#*�&"!�"(�� 7OLUME� DISCOUNTS� AVAILABLE� FOR� LARGE� ORDERS�
l � '�#+&##!'�� %EMONSTRATION� AND� TRAINING� FACILITIES� AT� OUR� -ONDON� �� 4IDCUP� BRANCHES�
l � (��� �)  � '(#��� &�"���� "LL� OF� YOUR� REQUIREMENTS� FROM� ONE� SUPPLIER�
l � �&��� ��(� #�)�'�� 8ILL� BE� MAILED� TO� YOU� WITH� OFFERS� AND� SOFTWARE�PERIPHERAL� DETAILS�
l � $�-!�"(�� #Y� CASH
� CHEQUE� AND� ALL� MAJOR� CREDIT� CARDS�

#EFORE� YOU� DECIDE� WHEN� TO� BUY� YOUR� NEW�"MIGA� PRODUCTS
� WE� SUGGEST� YOU� THINK�VERY� CAREFULLY� ABOUT�
8)&3&�YOU� BUY�THEM��$ONSIDER�WHAT� IT�WILL� BE� LIKE�A�FEW�MONTHS�AFTER�YOU�HAVE�MADE�YOUR�PURCHASE
�
WHEN�YOU�MAY�REQUIRE�ADDITIONAL�PERIPHERALS�OR�SOFTWARE
� OR�HELP�AND�ADVICE��"ND
�WILL� THE�COMPANY�YOU�
BUY� FROM� CONTACT� YOU� WITH� DETAILS� OF� NEW� PRODUCTS � "T� 4ILICA� 4YSTEMS
� WE� ENSURE� THAT� YOU� WILL� HAVE�
NOTHING�TO�WORRY�ABOUT��8E�HAVE�BEEN�ESTABLISHED�FOR�OVER����YEARS�AND
�WITH�OUR�UNRIVALLED�EXPERIENCE�
AND� EXPERTISE
�WE�CAN� NOW�CLAIM� TO�MEET�OUR�CUSTOMERSh� REQUIREMENTS�WITH� AN� UNDERSTANDING�WHICH� IS�
SECOND� TO� NONE�� #UT�DONhT�JUST� TAKE� OUR�WORD� FOR� IT�� $OMPLETE� AND� RETURN� THE�COUPON� NOW�FOR�OUR� LATEST�
'REE�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�i4ILICA�4YSTEMS�4ERVICEj�
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4ILICA� 4YSTEMS� ARE� PLEASED� TO� INTRODUCE� THE�
REVOLUTIONARY
� NEW� 3ICOH� -1������ *T� HAS� ALL� OF� THE�
SPECIFICATIONS� THAT�YOU�WOULD� EXPECT� TO� SEE� IN� TODAYhS�
MOST� TECHNICALLY� ADVANCED� LASER� PRINTER
� PLUS� A� UNIQUE�
ADDITIONAL� FEATURE� WHICH� PLACES� IT� FAR� AHEAD� OF� THE�
COMPETITION���'-"4)�30.��5HIS�g'UTURE�1ROOF�TECHNOLOGY�
PROTECTS�THE� INVESTMENT�YOU�MAKE�WHEN�YOU� BUY�A� 3ICOH�
-1����
�AS�IT�ENABLES�YOU�TO�KEEP�UP�TO�DATE�WITH�NEW�LASER�

FIRMWARE�DEVELOPMENTS�� '-"4)� 30.� IS� AN� AREA�
OF� MEMORY� INSIDE� THE� -1����� WHICH�
HOLDS� THE� PRINTERhS� CONTROLLER� INSTRUCTION�
FIRMWARE�� *F� NEW� FIRMWARE� IS� DEVELOPED
�
UPDATED�PRINTER�COMMAND�LANGUAGES�ETC
�
CAN� BE� DOWNLOADED� INTO� THIS� MEMORY��
0THER�MANUFACTURERS�WOULD�REQUIRE�YOU�TO�
BUY� A� NEW� PRINTER�� 'ONTS
� MACROS
�
ADDITIONAL� EMULATIONS� AND� GRAPHICS� CAN�
ALSO� BE� STORED� IN� '-"4)�30.
� OR� ON�
REMOVABLE� '-"4)� 30.� *$� CARDS�� 5HE�
NEW�3ICOH�-1�����IS�THE�ONLY�LASER�PRINTER�
TO�OFFER�THIS�'-"4)�30.�FACILITY�
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l � �&��� #*�&"���(� �� �*�&-�� 0N� ALL� HARDWARE� ORDERS� SHIPPED� IN� THE� 6,� MAINLAND�
l � (���"��� � ')$$#&(� �� $ �"��� 5EAM� OF� TECHNICAL� EXPERTS� AT� YOUR� SERVICE�
l � $&���� !�(���� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� i4AME� PRODUCT� �� 4AME� PRICEj� BASIS�
l � �'(�� �'�����
� -��&'�� 1ROVEN� TRACK� RECORD� IN� PROFESSIONAL� COMPUTER� SALES�
l � �)'�"�''� �� ��)��(�#"� �� �#*�&"!�"(�� 7OLUME� DISCOUNTS� AVAILABLE� ���
���������
l � '�#+&##!'�� %EMONSTRATION� AND� TRAINING� FACILITIES� AT� OUR� -ONDON� �� 4IDCUP� BRANCHES�
l � (��� �)  � '(#��� &�"���� "LL� OF� YOUR� REQUIREMENTS� FROM� ONE� SUPPLIER�
l � �&��� ��(� #�)�'�� 8ILL� BE� MAILED� TO� YOU� WITH� OFFERS� AND� SOFTWARE�PERIPHERAL� DETAILS�
l � $�-!�"(�� #Y� CASH
� CHEQUE� AND� ALL� MAJOR� CREDIT� CARDS�
#EFORE� YOU� DECIDE� WHEN� TO� BUY� YOUR� NEW� LASER� PRINTER
� WE� SUGGEST� YOU� THINK� VERY� CAREFULLY� ABOUT�
8)&3&�YOU�BUY�IT��$ONSIDER�WHAT�IT�WILL�BE� LIKE�A�FEW�MONTHS�AFTER�YOU�HAVE�MADE�YOUR�PURCHASE
�WHEN�
YOU�MAY�REQUIRE�ADDITIONAL� PERIPHERALS�OR�CONSUMABLES
� OR�HELP�AND�ADVICE�� "ND
�WILL� THE�COMPANY�YOU�
BUY�FROM�CONTACT�YOU�WITH�DETAILS�OF�NEW�DEVELOPMENTS�AND�PRODUCTS �"T�4ILICA�4YSTEMS
�WE�ENSURE�THAT�
YOU� WILL� HAVE� NOTHING� TO� WORRY� ABOUT�� 8E� HAVE� BEEN� ESTABLISHED� FOR� OVER� �� � YEARS� AND
� WITH� OUR�
UNRIVALLED� EXPERIENCE� AND� EXPERTISE
� WE� CAN� NOW� CLAIM� TO� MEET� OUR�CUSTOMERSh� REQUIREMENTS� WITH� AN�
UNDERSTANDING� WHICH� IS� SECOND� TO� NONE�� #UT� DONhT� JUST� TAKE� OUR�WORD� FOR� IT�� $OMPLETE� AND� RETURN� THE�
COUPON�NOW�FOR�OUR�LATEST�'REE�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�i4ILICA�4YSTEMS�4ERVICEj�

."*-� 03%&3�
0RDER� -INES� 0PEN�

���� 5HE� .EWS
� )ATHERLEY� 3D
� 4IDCUP
� ,ENT
� !���� �!5� 1>E�� �������� ����
.ON�4AT� ����AM�����PM� /O� LATE� /IGHT� 0PENING� 'AX� /O�� �������� ����

-0/%0/� 4)01�
0PENING� )OURS�

��� 5OTTENHAM� $OURT� 3OAD
� -ONDON
� 8�1� 0#"� 1>E�� �������� ����
.ON�4AT� ����AM�����PM� @@@@@@@/O� LATE� /IGHT� 0PENING� 'AX� /O�� �������� ����

-0/%0/� 4)01�
0PENING� )OURS�

4ELFRIDGES� 	�ST�#EHHK�
� 0XFORD� 4TREET
� -ONDON
� 8�"� �"#� 1>E�� �������� ����
.ON�4AT� ����AM�����PM@@@@@@@@@@ -ATE� /IGHT�� 5HURSDAY� UNTIL� �PM� &XTENSION������

4*%$61� 4)01�
0PENING� )OURS�

���� 5HE� .EWS
� )ATHERLEY� 3D
� 4IDCUP
� ,ENT
� %"��� �%9� 1>E�� �������� ����
.ON�4AT� ����AM�����PM� -ATE� /IGHT�� 'RIDAY� UNTIL� �PM@@@@@@@@@@ 'AX� /O�� �������� ����

5O�� 4ILICA� 4YSTEMS
� ".4)1��������
� ���� 5HE� .EWS
� )ATHERLEY� 3D
� 4IDCUP
� ,ENT
� %"��� �%9� �

%!��(�� (�#�� �#�$'"�)�$#� $#� )��� '��$�� !%��


\ � . R�. RS �. ISS �. S ���������� *N ITIA LS ��

* � " DD RE SS ������������������������������������������

-#&#��
-3-.�'-

�������������������������������������������������������������������������� � 1 OS TCODE ����

5EL� 	)OME
�� �������������������������������������������������������������������������� � 5EL� 	8 ORK
��

$OMPANY� /AME� 	IF� APPLICABLE
�� ����������������������������������������������������������������

+?7HICH� COMPUTER	S

� IF� ANY
� DO� YOU� OWN �������������������������������������������������������������� ������������� ���8&
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������.ICRO�1ROGRAMMING�".04
� BIMONTHLY�
FANZINE
�1%
� 	'ISH�����
�.EMBERSHIP����''��
_���$ONTACT�'�.OREAU
� ���� RUE�+EAN�'OLLAIN
�
������4AINT�-O
�'RANCE�d������������

"MIGA�"DDICTS�/EWSLETTER�AND�OPEN�NIGHTS�'OR�
MORE� INFO�4"&�TO�"�.INNOCK
�$LONKELLY
� #INN
�$O�
0FFALY
� *RELAND

"MIGA�"RTISTS�$LUB����3OUNDHAY�.OUNT
� -EEDS�
-4���%8�� 'OR�"MIGA�ARTISTS
�MUSICIANS�AND�
CODERS��1IRATES�NOT�WELCOME�� 'REE�� ,".�ON�
�����������
� ���PM�

"MIGA�#EGINNERSi� $LUB�����8HITEHILL�1ARK
�
-IMAVIDY
�$O�� -ONDONDERRY
� #5���02(��$LUB�TO�
HELP�NEWCOMERS�� #I�MONTHLY�CLUB�DISK
� AND�A�
SMALL�1%� LIBRARY��.EMBERSHIP�_��FOR�A�SINGLE�
DISK
�OR�_���FOR�EVERY�ISSUE�

"MIGA�$OMPUTER�$LUB�1%�-IBRARY
�GRAPHICS
�
VIDEO
� %51
�MONTHLY�MAG�4"&�FOR�DETAILS�TO�3�
.C%ONALD
� �� *SLAY�$OURT
� *RVINE
� ,"����+2

"MIGA�)ELPLINE�4ERVICE�%51
�1%
�)ELP�PROBLEM�
SERVICE�� 'REE�MEMBERSHIP�� #EGINNERS�WELCOME��
4END�STAMP�FOR�MORE� INFO�TO��(�,EENAN
� ���
4KIRSA�1*
�(LASGOW�(����&&�

"MIGA�.USICIANSi�$LUB�.EMBERSHIP�GETS�YOU�A�
DISK�WITH���� *''�SAMPLES�A�MONTH�FOR���� RRJONTHS��
"LSO�SAMPLE�SERVICE��.EMBERSHIP�_����$ONTACT�
(AVIN�8YLIE
�(UTHRIE�4TREET
� $ARNOUSTIE
�"NGUS�

"MIGA�/ETWORK� *NTERNATIONAL���MONTHLY�CLUB�
DISK
� REVIEWS
�ADVICE� 'OR�INFO�CONTACT�1HIL�OR�
4TEVE������%ENBY�%ALE�3D�&AST
�8AKEFIELD
�8�
:ORKS�8'���"&

"MIGA�6SERSi� ,LUB
�8INDSOR�)OUSE
� ���$ASTLE�
4T
� #ODMIN
� $ORNWALL�1-����%9��.EETS�EVERY�
'RIDAY�FROM�������PM
� TO�EXPAND�MEMBERS��
KNOWLEDGE�OF�"MIGA�AND�TO�HELP�SOLVE�PEOPLEiS�
PROBLEMS��$ONTACT�+ACK�5AILING�

"MIGA�6SERS�(ROUP���':-%&�"DVICE�ON�"MIGA
�
TECHNICAL� SUPPORT
�DISCUSSIONS
�WORKSHOPS
�
TUITION� ��_���YEAR
�_����MONTHS��$ONTACT�"�
8ILKINSON
����(LEN�&LDON�3D
� -YTHAM�4T�"NNES
�
-ANCS�d�������������

"MIGA�7IDEO�1RODUCERSi�(ROUP�.EETS�QUARTERLY�IN�
4WINDON�� 'OR�INFO�PACK�SEND�4"&�TO�+�4TRUTTON
���
3OCHFORD�$L
�(RANGE�1ARK
�4WINDON
�8ILTS�4/��
�"#�d�������������

"MIGA�8ITHAM�6SERSi�(ROUP����)IGHFIELDS�3D
�
8ITHAM
� &SSEX�$.���-8��5IPS�AND� #ASIC�
PROGRAMS�� ,�"NDERSON�d�������������

"MIGAHOLICS�$LUB� 'REE�MEMBERSHIP��0WN�DISK�
MAGAZINE�� 'OR�FURTHER�INFORMATION�CONTACT�,EVIN�
#RYAN�d��������������&XT�����OR����8OLFE�
$RES
� $HARLTON
� -ONDON�4&���54�

"MIGAMANIA�2UARTERLY�NEWSLETTER�	TIPS
� ADVICE�
ETC

�QUALITY�1%
�DISCOUNT�HARDWARE
� SOFTWARE�AND�
ACCCESSORIES
�FREE�ADVICE��"NNUAL�MEMBERSHIP�
FEE�_���$ONTACT�4�(REEN
���4T�-UKES�8ALK
�
)AWKINGE
� ,ENT�$5����&'

"MOS�1ROGRAMMER�$LUB�'REE�MEMBERSHIP
� SWAP�
".04�PROGRAMS�AND�1%
�DISK�MAGAZINE�AND�HELP�
FOR�NEW�USERS�� $ONTACT�(ARETH�%OWNES�1OWELL
���
#RASSEY�"VENUE
� #ROADSTAIRS
� ,ENT�$5����%4

".04�1ROGRAMMERSi� &XCHANGE�'REE�
MEMBERSHIP��4WAPPING�SOFTWARE�AND� IDEAS�� )ELP�
AVAILABLE��+� -ANNG
� ��.AJESTIC�3D
�)ATCH�8ARREN
�
#ASINGSTOKE
�)ANTS�3(����9%

".04�6SER�(ROUP�4WAP� IDEAS
� HELP�ON�ANY�
".04�SUBJECT
� SWAP�1%�AND�OWN�CREATIONS��
$ONTACT�"NDY�d������������OR�WRITE�����$EYLON�
1*
� &ASTBOURNE
� &�4USSEX�#/����+'

"VON�.ICRO�$OMPUTER�$LUB�(RAPHICS�AND�
ANIMATION
�BUSINESS�AND�THE�CHANCE�TO�SPEAK�TO�
PROFESSIONAL� USERS��_��PER�ANNUM�� $ONTACT�
3OGER�����%OWNEND�3D
�)ORFIELD
� #RISTOL�� ������
�������

#ASIC�1ROGRAMMERSi�(ROUP����2UEEN�&LIZABETH�
%R
�/ORMANTON
�8EST�:ORKS�8'���+'��&NCOURAGES

THE�USE�OF�#ASIC
�EXCHANGES� IDEAS�AND�ASSISTS�
BEGINNERS�TO�THE� LANGUAGE�� 'REE�NEWSLETTER�.ARK�
#LACKALL�d�������������

$AMBERLEY�6SER�(ROUP�-ECTURES
�COMPETITIONS
�
ADVICE
�MEETINGS
�FREE�MEMBERSHIP�� 'OR�MORE� INFO�
CONTACT�'�8ELLBELOVE�d�������������

$HAMPION�1%�$LUB�1%�AT���P
�NEWSLETTERS
�
ADVICE
�HELP�AND�MORE��.EMBERSHIP�_���
$ONTACT��4TEVE�1ICKETT
� ���4OMERSET�$LOSE
�
$ATTERICK
� /�:ORKSHIRE
� %-���)&�

$HESTER�LE�4TREET����#IT�$OMPUTER�$LUB�(ROUND�
FLOOR�FUNCTION�SUITE
�5HE�$IVIC�$ENTRE
� /EWCASTLE�
3D
�$HESTER�LE�4TREET��$LUB�MEETS�.ONDAYS�FROM�
���������PM�� &XCHANGE�ADVICE�AND�SWAP�TIPS��
$ONTACT�1ETER�.EARS�d��������������

$%57�6SERS�$LUB�4WAP�VIEWS�ON�SOFTWARE�AND�
HARDWARE��$ONTACT�+ULIAN� -AVANINI
� ����'OURACRES�
3D
�/EWALL�(REEN
�.ANCHESTER�.����&4�

$HIC�$OMPUTER�$LUB�'ULL�DETAILS�WITH�AN�4"&�TO�
45".1
�$HIC�$OMPUTER�$LUB
� 10�#OX����
�
(ERRARDS�$ROSS
� #UCKS��$ONTACT�4TEVE�8INTER�d�
������������

$LUB�"MIGA� .EMBERSHIP�_���A�YEAR�FOR�1%�
SOFTWARE�AND�A����HR�HELPLINE�SERVICE� 	��������
����
�� 'OR�MORE� INFO�SEND�4"&�TO�$HRIS�-ONGLEY

��#OWES�-EA
�4HINEY�3OW
�)OUGHTON�-E�4PRING
�
5YNE�AND�8EAR�

$LUB�'UTURA�"DVICE�TO�PROGRAMMERS�AND�
BEGINNERS�� 4END�4"&�FOR�INFO�TO�(�)OLLAND
� ���
)ERMISTON
�.ONKSEATON
�8HTILEY�#AY
�5YNE��
8EAR�/&����"/

$OMP�6�1AL�"USTRALIAN�GROUP�FOR�USERS� IN�THE�
OUTBACK�� /EWSLETTER
�HELPLINE
�1%�LIBRARY��
.EMBERSHIP�"�����$OMP�6�1AL
�C �O �.%"
�10�#OX�
��
� ,NOXFIELD�����
�7ICTORIA
�"USTRALIA�

$OMPUTER�$LUB����-ATON� 3D
�)ASTINGS
� &AST�
4USSEX�d��������������"����BIT�CLUB�DEDICATED�
TO�BEING�COMPUTER�ENTHUSIASTS�.EMBERSHIP�COSTS�
_���PER�YEAR�

%ISABLED�(ROUP� 	*$16(
�$ONTACT�%AVID�#ATE
� ���
#EDFORD� 3D
� #OOTLE
�.ERSEYSIDE�-����%/�

&DINBURGH�"MIGA�(ROUP�.EMBERSHIP�_�
�
INCLUDES�FREE�ADVICE�AND�1%��$ONTACT�/EIL�.C3EA
�
���,INGSKNOWE�3OAD�/ORTH

&DINBURGH�&)����%&�WITH�4"&�

(URU�.ASTERS�1%
�DEMOS�ETC
� CONTACT�THE�4HERIFF
�
����4HERBOURNE�3D
�#ANBURY
�8OLVERHAMPTON
�
87����&6�d������������

)EREFORD�"MIGA�(ROUP�.EMBERSHIP�FREE
�HELP
�
EXCHANGE�OF�1%�AND�SHAREWARE�� -OTUS�5URBO���
2UAD�1LAYER�$HAMPIONSHIP�� $ONTACT�+OHN�
.ACDONALD
�"LMA�$OTTAGE
�"LLENSMORE
� )EREFORD�
)3���"5�S �����������

*N�5OUCH�"MIGA�1ENPALS
� CONTACTS
� 1%
�SWAPS�
_�����YEAR��$ONTACT�1�"LLEN
������������
� 10�
#OX���
� -INGFIELD
�4URREY�3)���:+

*NDEPENDENT�$OMMODORE�1RODUCTS�6SERS��(ROUP
#IGGIN�)ILL�-IBRARY
�$HURCH�3D
� #IGGIN�)ILL
� ,ENT��
.EETS�MOST�5HURSDAYS�FROM����������PM��
-ECTURES�AND�OPEN�NIGHTS��d�+OHN�#ICKERSTAFF�
AFTER�����PM���������������"LSO�NATIONAL�
NETWORK�OF�USER�GROUPS��$ONTACT�INDIVIDUAL�GROUPS�
FOR�DETAILS�ON�ACTIVITIES
�COST
�MEEETINGS�ETC��
"NDOVER�d�3�(EERE�������������
"NGLESEY�d�/�.ASSEY������ �������
"YR�d�+�4MITH�������������
$OVENTRY�d�8�-IGHT�������������
%UBLIN�V �(�3EEVES�������������������
%URHAM�d�4�)ARVEY����8OOD�7UE
�4PENNYMOOR
�
$O�%URHAM�%-����3'�
&DINBURGH� � ��������������
-EEDS�W�3�&YRE�������������
.ACCLESFIELD�d�1�3ICHARDSON������������
.ERSEYSIDE� (�5ITHERINGTON��������������
.ID�5HAMES�f �.�)ATT������������
4� 8ALES� *$16(�b �*� ,ELLY�������������
4OLENT�d�"�%IMMER�������������
4OUTHWEST�� �1�.ILES������ ������
4TEVENAGE�d�#�(RAINGER������ �������
8ATFORD�� �.�1RYOR��������������
8�3IDING�� � ,�.ORTON�������������

J � 8IGAN�d�#�$ASWELL������������

*MAGINE�6SERSi�(ROUP�&NCOURAGES�THE�USE�OF�
*MAGINE�AND�OTHER�RAY�TRACING�PACKAGES��"FFILIATED�
TO�64�GROUP��0BJECT� LIBRARY��.EMBERSHIP�FREE��
$ONTACT�#RIAN�8ALKER
����$AMBRIDGE�3OAD
�
/EWTON�$AMBRIDGE�$#���1-�

+AM�#IT�5ECH����HR�HOTLINE
�1%� LIBRARY�'OR�INFO�
CONTACT�+�.ARON
�(REYCOURT
�(REYCOURT�$L
� *DLE
�
#RADFORD
� #%����2)�8�:ORKS�d�������������
&X����

,ENT�:OUTH�$OMPUTER�(ROUP�$OMPUTER�FAIR�VISITS
�
PROGRAMMING
�VIDEO�AND�%51�WORK
�MONTHLY�
NEWSLETTER�� ��P�ENTRY�EVENING��.EETINGS�4UNDAYS�
��������PM�AT�THE�%�#OWEN�:OUTH� CENTRE
�
,INGSNORTH�3OAD
�"SHFORD
� ,ENT�5/����-:�
d������������

.ARITIME�"MIGA�$LUB�.ARITIME�COMPUTING
�
INTERACT�WITH�SEAFARERS�ASHORE�ON�"MIGAS�
$ONTACT�$%3�,�0SEI
�(/�4HIPS�3EFIT�0FFICE
����
3UE�DE� LA�#RETONNIERE
�������$HERBOURG
� 'RANCE��
f ������������

/ORTHERN� *RELAND�"MIGA�6SER�/EWSLETTER
�FREE�1%�
LIBRARY�� 4END�4"&�FOR�FURTHER�INFO��_��ANNUAL�
MEMBERSHIP��$ONTACT��4�)AMER
����$REBILLY�3D
�
#ALLYMENA
�$O�"NTRIM�#5����%4

/ORWICH�.ASKED�)EROS�4"&�FOR�INFO�� 'REE�
MEMBERSHIP�� $ONTACT�;ORRO
�����"YLSHAM�3D
�
/ORWICH
� /ORFOLK�/3��3(�d������������

1ENNINE� "MIGA�$LUB����4PENCER�4TREET

,EIGHLEY
�8EST�:ORKSHIRE�#%����#6�� 'REE�
MEMBERSHIP
� FREE�ADVICE�AND�A�NEWSLETTER��
$ONTACT�/EVILLE�"RMSTRONG�d�������������

1UBLIC�%OMAIN�&XCHANGE�%EMOS
�MUSIC
� UTILITIES
�
AIMATION�"NNUAL�FEE�_� �$ONTACT�%�.C-EISH
� ���
5AUNTON�"VE
� -EIGH
� -ANCS�8/���15

1UBLIC�%OMAIN� 6SER�(ROUP�4WAPS�1%
� PROVIDES�
ADVICE�� 4"&�TO����0XFORD�3D
�(UILDFORD
�4URREY�
(6*��31�

3ED� -ED�"MIGA�$LUB�4WAP�GAMES�AND�UTILITIES�
$ONTACT�/�)ANSELL
����8OLSEY�%R
�8ALTON�ON�
5HAMES
�4URREY�,5����#"

3YE�$OMPUTER�$LUB�4WAP�MEET�AT�THE�3YE�
$OMMUNITY�$ENTRE�� 'OR�INFO�CONTACT�0LIVER�
$AMPION
� ���5HE�.INT
� 3YE
�&�4USSEX�5/����%1
� ������������

4ERIOUS�"MIGA�6SERS�.EMBERSHIP�_�
�_��
ADMISSION��$ONTACT�+�,UCAK�FOR�MORE��d������
�������� 'ORTNIGHTLY�MEETINGS���������AT�THE�
)IGH�$ROMPTON�$ONSERVATIVE�$LUB�

4HERLOCK�1%�2UARTERLY�DISK�MAG
� HELP�AND�ADVICE�
FOR�BEGINNERS�� ��P�DISK��"�%OYLE
� ���.ILTON�
4TREET
�8ARRENPOINT
�$O�%OWN�/� *RELAND

4HROPSHIRE�"MIGA� -INK�"DVICE
�MONTHLY�DISK�MAG
�
1%�_���YEAR�FEE�� $ONTACT�/�$OCKAYNE
���
%ODMOOR�(RANGE
� 3ANDLAY
�5ELFORD
�4HROPSHIRE�
5'���"8�� ������������

4LIM�"GNUS�����#ROCKS�%RIVE
� /ORTH�$HEAM
�
4UTTON
�4URREY�4.���68��.EET�LAST�5HURSDAY�OF�
MONTH�� 1%� LIBRARY
� ##4
�ADVICE�FROM�"MIGA�
EXPERTS��$ONTACT�1HILIP�8ORREL�

4OFTWARE�&XCHANGE�4ERVICE����#OURNVILLE�-ANE
�
4TIRCHLEY
� #IRMINGHAM
�8EST�.IDLANDS�#����+:��
.ICHAEL�1UN�A ��������������

4OUTH�8ALES�$LUB�/EWSLETTER
� 1%
� ADVICE�
$ONTACT�%�"LLEN����8EST�"VE
�5RECENYDD
�
$AERPHILLY
� $'���4'

4OUTHAMPTON�"MIGA�/UTTERS�CLUB�4"&�FOR�MORE�
INFO�TO�%�$OLLINS
� ��#ENTLEY�(REEN
� )AREFIELD
�
4OUTHAMPTON�4����(#

8ARPDRIVE�	FRIENDS�OF�"MIGA
�"MIGA�HELP�LINE
� 1%�
LIBRARY
� BI�MONTHLY�DISK�MAG
� FREE�DRINKS
�
COMPETITIONS�AND� INFOSHEET��_���A�YEAR�� $ONTACT�
#�4CALES�����#URTON�"VE
�#ALBY
� %ONCASTER�%/��
�##�f ������������

8$414"��)ELP�AVAILABLE��1%�DISK�OF�YOUR�CHOICE�
AND�NEWSLETTER�EVERY�MONTH�� 1%�AT�_���
.EMBERSHIP�FEE�_���� 'OR�INFORMATION�CONTACT�"�
+AMIESON�d������������

8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%
� LIBRARY
�
EQUIPMENT�LOAN�� L0 P�TO�JOIN
� ��P�TO�GET�IN��
.EMORIAL� )ALL
�8REXHAM�EVERY�5HURSDAY
� ����PM��
$ONTACT�1AUL�&VANS
���'FORDD�&LFED
�3HOSNESI
�
8REXHAM
�$LWYD�--����-6�

:OUR�"MIGA�$LUB�)ELPLINES
� 1%
� SOCIAL�EVENINGS
�
CLASSES
�CLUB�MAG�� 'EE��_��
� FAMILY�_����$ONTACT�
1�)IGGINS� � ��������������5HE�0LD�$HAPEL
�
$HURCH�3D
�$ATSFIELD�#ATTLE
�4USSEX�5/����%1

$"1�6,2/0")#� )&01"!
&B�UKQ� NQJ�=�QOAN�CNKQL�SDE?D� EOJ_P � HEOPA@�KJ� PDEO� L=CA�� BEHH� EJ� PDA �
BKNI� >AHKS�BKN�UKQN�BNAA� AJPNU
�0AJ@� EP� PK��A=;5�+<CDD9E�2OAN�
$NKQLO� )EOP�� � � �*KJIKQPD�0PNAAP�� �=PD� �����4 
�4A� NAOANRA�PDA �
NECDP�PK � NABQOA�AJPNEAO


$NKQL� J =I A 
































 K J P= ? P� J =I A 




























 K J P= ? P� PA HALDKJA � JQI>AN�

 KJ P= ? P� = @ @ NA O O 






















- H= ?A � K B�I AA PEJCO

1 EI A � K B�I AA PEJCO �

1ULA� K B�= ? PER EP EA O

* AI >ANOD EL � BAA

� ? � ".*("�4)011&3�m � *446&� ���f � +6/&� ����



�)%#��.!,�%./
&1/0�U������BG<�

$GO� LG� L9C=� 9<N9FL9?=� G > �L@AK� =P;=HLAGF9D�G>>=J�� KAEHDQ� K=F< �GJ�@9F< �
<=DAN=J�QGM J �E9;@AF=� LG� L@=�OGJCK@GH�9<<J=KK�<=L9AD=<�JA?@L�� =F;DGKAF? �
H9QE =F L� 9F< � L@ AK� 9<N=JL� 9F<� O=� O ADD� <G� L@=� J=KL
� � % > �HGKKA:D=� HD=9K=�
AF;DM<=�9�<9QLAE=� L=D=H@GF=�FME :=J�9F< �>9M DL�<=K;JAHLAGF�

	� % > �QGM � J=IMAJ=� ��� @GMJ�;GMJA=J� LG�QGMJ�<GGJ�� HD=9K=� 9<< �^��=DK=�QGMJ �
;GE HML=J�O ADD�:=�K=F L�:9;C�:Q�;GFLJ9;L�H9J;=D�HGKL


30/�!(!�0.+*%�/�(0 
/01 %+�)�/0!.�$+1/!�

�$�1(�!* �(�*!�
(10+*	��! /	�(1���!6�

0>E>IAHG>��
������������
����EBG>L�
632�OBPBOSB�QEB�OFDEQ�QL�OBCRPB�J>@EFKBP�QE>Q�FK�LRO�LMFKFLK�>OB�Q>JMBOBA�TFQE��QL�>K�BUQBKQ�?BVLKA

OB>PLK>?IB�OBM>FO

��"LJJLALOB�OBDFPQBOBA
��.SBO����VB>OP�BUMBOFBK@B�TFQE�"LJJLALOB�@LJMRQBOP
�����NR>IFCFBA�QB@EKF@F>K�BKDFKBBOP�>Q�VLRO�AFPMLP>I
��6B�TFII�RKABOQ>HB�QL�OBM>FO�VLRO� JFD>�����@LJMRQBO�CLO�GRPQ�Z������FK@IRAFKD�
M>OQP��I>?LRO��5 3�>KA�MLPQ���M>@HFKD

��2LJB�@LJMRQBOP�PELRIA�?B�OBM>FOBA�TFQEFK����ELROP�LC�?LLHFKD�FK�
��/OF@BP�FK@IRAB�CRII�PBOSF@B�@EB@H��LSBOE>RI��PL>H
QBPQ�>KA�OBMI>@BJBKQ�LC�MLTBO�
PRMMIV�RKFQ�FC�KB@BPP>OV

��1BM>FOP�QL�HBV?L>OA�>KA�AFPH�AOFSB�>IPL�FK@IRABA��Z���BUQO>�FC�QEBPB�RKFQP�>OB�
RKOBM>FO>?IB�>KA�OBNRFOB�@LJMIBQB�OBMI>@BJBKQP	

��� II�OBM>FOP�@LSBOBA�?V�>����A>V�T>OO>KQV

S� �(� ���� ),�&�--�."�(��(����
6B�">K�2BII�8LR� ���,EW����� 6FQE���,BDP�Z�����TFQE�-B>OIV�%LRO�3FJBP�3EB�
2MBBA�. C� K����� (C�8LR�6>KQ� �%>PQ�'>OA�">OA�3L�&L�6FQE�(Q�6B�2BII�-BURP�

">OAP� Q�3O>AB�/OF@B�2L�3>HB�8LRO�.TK�#OFSB� @OLPP�

-�0��U����K�)(��
-
�
�������,�-

��,'9��� ���".
/1.�Z������,$&�Z������,$&�Z������,$&�Z����21 ,�Z���

���JEW�TFQE�@L
MOL�Z���� ��JEW�Z���� ������21 ,���JBD�Z���

*,)!,�--#0��*�,#*"�,�&-�����-
%LO��������������,EW�6FQE���,BD� KA�2@PF�Z�����-L�2"2(�Z�����

���,EW� %LO������Z�����
���,BD����!FQ�#O>J�!L>OAP� S>FI>?IB���JBD�(K@OBJBKQP

!
0
*
� ��������&�,�.),-
��,EW�6FQE���,BD� KA�2@PF�Z���� LO� ���,BD�6FQE���,BD� KA�2@PF�Z�����

 �������,EW�����6FQE����0R>KQRJ� Z���� 6FQE� ����#OFSB�Z���

"�,���,#0�-�-.,��'�,-��&&��'#!�-
%LO�2MBBA��$>PB�.C�4PB� KA�/LOQ>?FIFQV�6B�.CCBO�3EB�2VNRBPO�1BJLS>?IB� ���,BD�
 Q�Z������,BD�  KV� JFD>� 6B�1B@LJJBKA�3EB�-BURP�.O�3EB�IBA������'>OA�

">OAP�%LO�2MBBA�6FQE� @@BIBO>QLOP
&1/0�%*���
�)!#�/�/%�/0.!�)!.�!40!.*�(���/!�
,/1����* ����(!�U����$1..5
(%)%0! �/0+�'�
-�0��"/(�,��-�) �*)/(�-���

6EBK�8LR�!RV� K� @@BIBO>QLO�%OLJ�4P�"LPQFKD�.SBO�Z�����6B�">K�.CCBO�8LR� �
"ELF@B�. C�.KB�. C�3EB�%LIILTFKD� Q�3O>AB�/OF@B� 2>SFKD�8LR�Z���aP� (K�2LJB�

">PBP�� +FJFQBA�3L�.KB�(QBJ�/BO� @@BIBO>QLO�">O>�� II�>OB�/ +	
5(23 �/1�����
�2"4/+3��#�/1.�
�(, &(-$�����

�#�/1.�
�#/ (-3���
�1$ +�#�341!.

-/*�,� �-.�����#.�!,�*"#������-
&SM�(JM>@Q�5FPFLK�Z����� II� JFD>P�

5FPFLK>����!FQ�����,EW�2RMBO�&O>MEF@P�">OA�6FQE����->KPB@�5FABL�1>J
��.O���,BD�5BOPFLKP�2Q>OQ� Q�Z��������������������CLO�PBOFLRP�RPBO�LO�/OL�RPB�

���������������,�'�-*��#�&
$SBOVQEFKD�.K�.KB�!L>OA� 4M�3L���,BDP�1>J� �"L
/OL� KA�2@PF�(KQBOC>@B
�

/IRDP�(K�3EB�������2L@HBQ�
� !L>OA�TFQE���,BD�1>J�  Q� �2FIIV�Z���

'692*-5+0�
	����1;��"64��5,��)5<)3�C���!�!�C�	���
#<7-9��-51:-�"64�C��� �<3;1:;)9;�$09--�"64�#>1;+0-9�C���

�-/)+017�
��-/��/5<:��017�")4��65=-9:165�C���

����&�,�.),-� /(&#'#.��
,�+���+4�����(50$�)�/M��**!/��(�*�/	�"5���/,

99999999 � 0!(�
����������� "�4�
�������
��
@ ! ! � I � .MBK���>J�3L��MJ�,LKA>V�3EOR��3EROPA>V

,>FI�.OABO�.KIV
.SBOPB>P�6BI@LJB�
1BDFPQBOBA�MLPQ�LO�@LROFBO�BUQO>�� /OF@BP�FK@IRAB�5 3�

"EN<MN:MBHG�>Q<A:G@>�K:M>L�F>:G�IKB<>L�F:R�O:KR
<A><D�?BKLM
�
� R � R � R � �- ,'-, ��&�� # � � (

�(�"�� #(#$��#
1BA�+>KB��*BKFITLOQE��4*�� "5�� �1#� 3BI�� ������������%>U��������

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�CUIDNhA�HOLD� hER�f
�4POCK
�WEhRE� 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�� �5HEREhS� STILL� A� CHANCE
� +IM
�� HE� SAID�� �"ROUND� THE� SHIP� ON�
&THERNET�THERE�ARE�SOME�TWENTY�".*("4
� ALL�TOTING�'64*0/�'035:�"CCELERATORS�
AND�".*("/&5�� *hLL� 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

�)'�#"��#&(- �:FCA � &�'
	#OLDLY�GOING�WHERE�NO�"CCELERATOR�HAS�GONE�BEFORE���
 �
���.*14�AND��.#�OF�3".��� JUST�^��������AT�YOUR�%EALER�

5HE�'���IS�A�������"CCELERATOR�FOR�"�����"MIGAS
� CURRENTLY�THE�FASTEST�
AVAILABLE�IN�THE�(ALAXY��5HREE�TIMES�FASTER�THAN�THE�QUICKEST�h����BOARD�
BUT�IT�STILL�COSTS�LESS��)OW�CAN�THAT�BE � *ThS�NOT�LOGICAL� � � �
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6NPOPULATED� 3".�BOARD�W ITH �C LO C K ������������������_������
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4 G JS L4 � 4 L� 
!� �W ITHOU T�D ISOOS INA �O F�VOU R�EX IS TINA �
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!� �W ITHOU T�D ISPOS ING �O F�YOU R�EX IS TING �

���,�UPGRADE� 	MUST�BE���X�3".�CHIP�
TYPE
� OR�NOT�EXCEEDING��CM�IN� LENGTH
�
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m �$OOLING�VENTS
m �4LEEK
�HIGH�QUALITY�

METAL�CASING
m �5HROUGHPORT�FACILITY�FOR�
ADDITION�OF�FURTHER�DRIVES

I�2UALITY�$ITIZEN�4ONY?�
DRIVE�MECHANISM�
I�&NABLE�� �%ISABLE�SWITCH

m �'ULL����,�'ORMATTED�$APACITY
m � -ONG�REACH�CONNECTION�CABLE
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:OUR�"MIGA� PRODUCES� FINE� QUALITY� HI�FI� STEREO� SOUND��
&NJOY� QUALITY� STEREO� SOUND� REPRODUCTION� NI� NB?� @OFF�
WITH� THIS� SPECIALLY� DESIGNED
� GREAT� NEW TW IN� SPEAKER�
SYSTEM�� 'EATURES� REFLEX�PORTED�SPEAKER�DESIGN�WITH���
SEPARATE� DRIVERS� IN� EACH� UNIT
� AND� INCORPORATES� A�
BUILT�IN�AMPLIFIER�WITH�ADJUSTABLE�VOLUME�CONTROL�� 3UNS�
FROM�146�	SUPPLIED
�OR�FROM�BATTERIES�	NOT�INCLUDED
��
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3EPRESEN TING �O U TS TAN D ING �VA LUE �
FO R �M ONEY
� TH IS �PACKAGE�
COM B INE S � A<=�>B.96AE �S CANN ING �
HARDWARE �W ITH � THE � LA TES T�VE RS IO N � O F�
THE �D IS T IN C T IV E LY � P OW E RFU L����(�'��"?
$&#��''�#"� � *�&'�#"�
�SO FTWA RE �
"T�A�GENUINE����DPI�SCANNING�RESOLUTION
�THIS�NEW�SCANNER�
PRODUCES�TRULY�SUPERB�QUALITY�SCANS��)AS�A�FULL����MM�SCANNING?�
WIDTH
�VARIABLE�BRIGHTNESS�CONTROL�AND� ����� ������ ����������DPI� RESOLUTION��
%AATASCAN�1ROFESSIONAL�7ERSION���SCANNING�;H>�EDITING�SOFTWARE�ALLOWS�REALb
TIME�SCANNING�IN�EITHER�LINE�ART�OR�IN�UP�TO����SIMULATED�GREY�SCALES��1ROVIDES�
POWERFUL�EDITING�FEATURES�AND�
EXCELLENT�COMPATIBILITY�WITH�
MOST�%51�AND�1AINT�1ACKAGES
�
EG��%ELUXE�1AINT��
�5OUCH�6P�
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EXTERNALLY�CASED�4$4*�)ARD�%RIVES
�WITH���MS�AUTOPARKING�/&$�MECHANISMS�AND�
SEPARATE�POWER�SUPPLY��1LUGS�INTO�THE�SOCKET�PROVIDED�ON�THE�REAR�OF�THE�"����UNIT��
&XTERNAL���.B�4$4*�%RIVE�CASED�W ITH �146

TO�DIRECTLY�ADD�ON�TO�THE�$OMMODORE�"���� �������������������� ^�������
&XTERNAL� ���.B�4$4*�%RIVE�CASED�WITH�1 46 ��������������������������� ^�������
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8ITH�*TS�DEDICATED�MONITOR�INPUT
�THIS�MODEL�COMBINES�
THE�ADVANTAGES�OF�A�HIGH�QUALITY�MEDIUM�RESOLUTION�

COLOUR�MONITOR�WITH�THE�CONVENIENCE�OF�REMOTE�
CONTROL�5ELETEXT�57���AT�AN�EXCELLENT�LOW�PRICE���

'EATURES�DARK�GLASS�SCREEN�FOR�*MPROVED�CONTRAST
�
PLUS�FULL�RANGE���WAY�SPEAKER�SOUND�OUTPUT�
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ANOTHER� VERSION� OF� ,ICKSTART� 30.� CHIP
� GIVING� YOU�
THE�FREEDOM�O F�CHOICE�� 'ITTING�IS�VERY�SIMPLE�INDEED
�
AND� REQUIRES� HI� MIF>?LCHA� OR� SPECIAL� TECHNICAL�
KNOWLEDGE�� 'ITTING�ALLOWS�TWO�METHODS�OF�SWITCHING��
EITHER� BY� KEYBOARD� RESET
� OR� BY� AN� EXTERNAL� TOGGLE�
SWITCH��/�#��,ICKSTART�30.�NOT�SUPPLIED�

0/-:
^�����

*�, ICKS TA RT�����30.�SUPP LIED � SEPA RA TE LY �FO R �A B O V E �������������ON LY �^�����

(0-%&/� *."(&�015 *$"-�.064&�"M IGA �4 5 �COMPATIB LE ���
EXCELLENT�TRAVEL�ACCURACY�ASSURED�� /&8 �-08 �13 *$& ���� ^������

&$���#���#!$� �" 

0''&3*/(�&9$&15*0/"-�7"-6&�

'03�.0/&:
�TH IS�FULLY�
COMPATIBLE�(&/-0$,�
ADAPTOR�OFFERS�LEVELS�OF�

QUALITY
�FUNCTION�AND�
SOPHISTICATION�NOT�NORMALLY�

AVAILABLE�IN�THIS�PRICE�CATEGORY��
4PECIAL�FEATURES�INCLUDE�THE�ABILITY�
TO�RECORD�GRAPHICS���ANIMATIONS�ON�
VIDEO�RECORDERS�AND�OVERLAY�GRAPHIC�

AND�TEXT�ONTO�VIDEO��$APABLE�OF�SMOOTH�
AND�STABLE�FADING�AND�OVERLAYING�EFFECTS�

WITH�SPECIAL�TUNING�KNOB�

��!���2'�����"�,���,#0�-
���� �-�&��#!!�"����*/�5)&�.":�*446&�0'��!����

'�#$$�&��5)&4&�/&8�)"3%�%3*7&4�"3&�'*55&%�8*5)� )*()�
41&&%
�501�3&-*"#*-*5:�4$4*�)"3%�%*4,�.&$)"/4*4.4�
4?LS�$;MN���0?FC;<F?�X�!IIFCHA�$;H�X�!;J;=CNS�@IL�OJ�NI��+<�I@�;>>NCIH;F�
�GCA;�0�+�?RJ;HMCIH�P�#RN?LH;F�.13�X�%;G?�1QCN=B�P�#;MS�'HMN;FF;NCIH
/ H < % : K = � % : K = � ! K B O > � P B M A � � � * ; � 0  0 & � ! K B O > � ? B M M > = �����������������������V � � � � � � �
/ H < % : K = � % : K = � ! K B O > � P B M A � � � � * ; � 0  0 & � ! K B O > � ? B M M > = �������������������V � � � � � � �
/ H < % : K = � % : K = � ! K B O > � P B M A � � � � * ; � 0  0 & � ! K B O > � ? B M M > = �������������������V � � � � � � �

.,��%��&&

-

)IGH�PERFORMANCE�TRACKBALL
�DIRECTLY�COMPATIBLE�TO�
ANY�"MIGA�OR�"TARI�45��1LUGS�INTO�MOUSE�OR�

JOYSTICK�PORT��4UPER�SMOOTH�AND�ACCURATE���YOU�
PROBABLY�WON�T�WANT�TO�USE�A�MOUSE�AGAIN�
AFTER�USING�THIS�5RACKBALL��'ULL�ONE�HANDED�

CONTROL��5OP�QUALITY�OPTO�MECHANICAL�
DESIGN
�GIVING�HIGH�SPEED�AND�ACCURACY�
EVERY�TIME��/O�DRIVER�SOFTWARE�NEEDED�g

0/-:�^�����
��"���&$���#�%!)'H

$OMPATIB LE�TO �ANY�"M IGA�O R�$OMMODORE�$%57
�TH IS �/&8�
(ENLOCK�"DAPTE R�P ROV IDES�"DVANCED�4PECIAL� & FFECTS �AND�

1ERFORMANCE�'EATURES�W ITH OU T�SAC RIFIC ING � USER�FRIEND LINESS�
/EW�4PECIAL�'EATURES�INCLUDE��%UAL�%ISSOLVE�CONTROL�KNOBS�PROVIDING�FREELY�

ADJUSTABLE�DEGREES�OF�OVERLAY�OR�INVERT�
	KEYHOLE
�EFFECTS��"UTO�7IDEO�PASS�THRU��

�� EXTRA�7IDEO�THROUGHPORT�FOR�SEPARATE
LINE�MOMTONNG��3(#�PASS�THRU�FOR�

REAL�TIME�EDITING�OF�"MIGA�
GRAPHICS��PLUS�,EY�LN�PORT�FOR�USE�
WITH�AN�EXTERNAL�KEYING�DEVICE�

,�*&���'�(.������ *-/
(ENUINE�$OMMODORE�"MIGA�"����

S�a� TYPE� REPLACEMENT�1OWER�4UPPLY�
6NIT��(OOD�QUALITY�gSWITCH�MODE��

TYPE�� 4UPER�LOW�PRICE�

*, #( .�,-
1RICES� *NCLUDE�7"5
�%ELIVERY�

AND�$ONNECTION�$ABLE

�%� ( � � 1 B D F P QB O B A �
# B > I B O

&7&4)".�.*$304�45"3� 13*/5&34� */$-6%&
���')(."-�)(�-#.��1�,,�(.3

-.�,�&������*AF� *JAFL=J

0/-:�^������

(�1�13!!#11-0�2-�
."��12�0�*!
����5'2& �
+�,7 �$#�230#1��,"���
$�12#0�.0',2�1.##"

1ROVID ING �SUPERLA TIVE �
PAPER�HAND LING 
� FOU R�
EXCE LLEN T� /-2�FONTS�

AND� A� NEW �SUPER�FAST�
P RIN T�SPEED �OF� ���CPS�
IN�D RA FT�AND� ���CPS� IN�

/-2
� THE � -$���
APPROPRIA TE LY �

SUPE RCEDES�THE�
PHENOMENALLY �

SUCCESSFU L� -$��� *
4TAR�-$����� ��1IN�$OLOUR
���FONTS
� ������CPS��������������������������� ^�������
4TAR�-$������� ���1IN
���FONTS
� ������CPS����������������������������������^�������
4TAR�-$�������� ���1IN
���FONTS
�������CPS���������������������������������^�������
4TAR�-$�������$� ��COLOUR�VERSION�OF�ABOVE��������������������������������^�������
"UTOMATIC�4HEET�'EEDER�FOR�-$�����PRINTERS�	PLS�STATE�MODEL
���^�������
/&8��4TAR�9#�������$0-06)����PIN
����COL��POWER�PRINTER����^��������
/&8��4TAR�9#������� ����COLUMN�VERSION�OF�9#������������������ ^�������

0/-:�^�����
-.�,�)�-)/(��-�'*&�,

0FFERING� FULL� COMPATIBILITY�WITH� ALMOST� ANY�"MIGA� AUDIO� DIGITISER� PACKAGE
� OUR�4OUND�
4AMPLER� FEATURES� EXCELLENT� CIRCUITRY
� YIELDING� PROFESSIONAL� RESULTS�� 5HE� MAIN� "�%�
CONVERTER�GIVES�A�DIGITISING�RESOLUTION�OF�UP�TO���,)Z
�WITH�A�FAST�SLEW�RATE��5WO�PHONO�
SOCKETS� ARE� PROVIDED�FOR�STEREO� LINE� INPUT
� PLUS� AN� OPTION� FOR�MICROPHONE�� "DJUSTABLE�
GAIN� IS� ACHIEVED� WITH� BUILT�IN�
CONTROL�KNOB��$OMPLETE�WITH�PUBLIC�
DOMAIN� DISK� CONTAINING� SOUND�
SAMPLING�APPLICATIONS�� �UTILITIES� 0/-:�^�����

�ALAR=F� *,)�).�����)&)/,
. LI @? M M CI H ; F��� 
. CH �!-*-30�. L CH N? L

130'&44*0/"-����1*/�$0-063�13*/5&3���
"5�"�#6%(&5�13*$&�

o � )IGHLY�VERSATILE�LETTER�QUALITY�
PRINTER�o � ����CPS�OUTPUT�IN�DRAFT
�
���CPS�IN�-2�MODE�	��TRUE�LETTER�

QUALITY�FONTS
� o �'ULL�CONTROL�FROM�FRONT�
�ANEL� o �(RAPHICS�RES�����X� ���DPI� o � ��

:EAR�.ANUFACTURERS�8ARRANTY�
+ H K F : E � / / - � � V � � � � � � � � & G < � 3 � 1

'#�#� #(.�, ���
0UR�FULLY�COMPATIBLE
�HIGH�QUALITY�.*%*� INTERFACE�CONNECTS�DIRECTLY�WITH�THE�"MIGA�
SERIAL�PORT�AND�PROVIDES�*/
�065�
�� 5)36� PORTS� FO R � GOOD�
F LE X IB IL ITY �� ' EA TU RES � -&%�
INDICATORS� ON� EACH� PORT� FOR

���� �
���������
��������

0/-:�^������
INC�7"5
�%ELIVERY�AND�$ABLE

0/-:�^�����
0#,/-� *,).��.),

0UR�COM PACT�7 IRUS�1ROTECTOR� FITS�EASILY�TO � THE� 1ORT�O F�THE � LAST�D ISK�D RIVE� IN�
YOU R�"M IGA� SYSTEM 
� P ROTECTING� ALL� INTERNAL� AND� EXTE RNA L� DRIVES� FROM � BOOT�
B LOCK� VIRUSES�� *NCORPORATES� A�
SW ITCH� TO � ENABLE� OR� DISABLE�
THE� PROTECTION�FACILITY� 0/-:�^����

$ ITIZEN �4W IFT���& �IN C LU D IN G �$0-063� K IT �������������������������������������������^�������� I
0 LIVE TTI�+1�����*NK JE T�GOOD�QUALITY���EXCEPTIONAL�VALUE� ^�������
0 LIVE TTI�+1�����*NK JE T�EXCELLENT�HIGH�SPEED����DPI�PRINTER� ^�������
)EW LE TT�1ACKARD �%ESK JE T����� ���������������������������������������������������������^�������
)EW LE TT�1ACKARD �%ESKJET����$�	$ O LOUR
� ������������������� ^�������
&PSON� -9����BUDGET� ��j�CARRIAGE�� �PIN� �����4CPS������������������������� ^� ������� J
&PSON�-2�������PIN� ������CPS���K�BU FFE R��������������������������������������� ^�������
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1ANASON IC � ,91����*� UPRATED��� �PM�MODEL��������CPS� ����������� � ^�������
1ANASON IC � ,91�����GOOD�VALUE����PIN�MODOL�����������������������������������^������ � \

7*%*�"MIGA�VIDEO�DIGITISER�PACKAGE� INC��7*%*�$HROME������������������������^�������
7*%*�$OMPLETE�$OLOUR�4OLUTION�, IT���������������������������������������������������^�������
7*%*�3(#�COLOUR�FRAME�GENERATION�KIT�FROM�#�8�IM AGES������������������ ^� �����
,ICKSTART�����6PGRADE� ������������������������������������������������� 
�������������������� ^� �����
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%ELUXE�7IDEO���
.3�#ACKUP� ���������

^ �� ����
^������

1J?=C;F��%IGITA�8ORDWORTH���^������
,IND�8ORDS��� ���������������������� ^�����
1ROTEXT�7���� ���������������������� ^������

)I4OFT�-ATTICE�$� �������������
('"�#"4*$�7�� �������������
('"�#"4*$�$OMPILER

^�������
^�������
^�����

%ELUXE�1AINT�� ���������������������� ^������ %ISNEY�"NIMATION�4TUDIO ���^�����
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#UYING�A�PAINT�PACKAGE�PLUS�REVIEWS�OF�
1AGESTREAM
�$OLOURPIC
�4EQUENCER��

,$4�1OWERBOARD
�AND�4CALA�
"CCELERATING�THE�"MIGA�PLUS�REVIEWS�OF�#ARS�
��1IPES
�%AATASCAN
�"50NCE
�%YNA$"%%�
AND�#"4*$� LANGUAGES�

�
�
�

� #UYING�A��%�GRAPHICS�
PACKAGE
�SETTING�UP�A�%51�
SYSTEM
� LEARNING�#"4*$�AND�
.*%*�MUSIC��3EVIEWS�OF�
7ISTA�1RO�AND�A�FONT�DESIGNER
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m � -ESS�5HAN�0R�&QUAL�� �IS
EXPRESSED�WITH�THE� ����� SYMBOLS�� *F�
THE�FIRST�VALUE� IS� LOWER�THAN�OR�EQUAL�
TO�THE�SECOND
� THE�CONDITION� IS�TRUE�

m � (REATER�5HAN�0R�&QUAL�� �IS
EXPRESSED�WITH�THE� h��h� SYMBOLS�� *F�
THE�FIRST�VALUE� IS�HIGHER�THAN�OR�EQUAL�
TO�THE�SECOND
� THE�CONDITION� IS�TRUE�

5HESE�COMPARATIVE�SYMBOLS� APPEAR�
BETWEEN�THE�TWO�VALUES�TO�BE�TESTED�

*E�"������

U@QH@AKD�"�G@R�@�U@KTD�NE�+�
KDRR�SG@M�EHUD�

WILL� PRINT�OUT�THE�TEXT�IN�QUOTES� IF�THE�
VALUE� IN�"� IS� LESS�THAN� FIVE�� *N� LAST�
MONTH�S�ARTICLE�THE� *F�STATEMENT�WAS�
USED�WITH�4TOP�TO� HALT�A�PROGRAM� IF�A�
DUMMY�VALUE�WAS�ENTERED�� *N� FACT
�
ANY�#ASIC�STATEMENT�CAN�BE�USED
�
OPENING�UP�A� RANGE�OF�POSSIBILITIES�

20"/���20"
*T�MAY�WELL� BE�THAT�YOUR�PROGRAM�
REQUIRES�MORE�THAN�ONE�STATEMENT�TO�
BE�EXECUTED� IF�A�CONDITION� IS�TRUE�

%?=5?/;;3�
A63�>?3@�
�;75/�
A6/A�/<F=�
;=<A6�
;/97<5��
47?@A�C76;�
<=B56A@

MEANS�THAT�IF�THE�VALUE�
THAN�FIVE
� THE�CONDITION

5HE�SECOND�PART�OF�I P �DECIS4�
IS�THE�CONSEQUENCE��5HIS� IS�EXECUTED�
IF�THE�CONDITION�WAS�FOUND�TO�BE�TRUE��
*T�IS�EXPRESSED�WITH�#ASICiS�5HEN�
STATEMENT
� FOLLOWED� BY�THE� REQUIRED�
ACTION� 	EXPRESSED� AS�ANOTHER�#ASIC�
STATEMENT
�� 'OR�EXAMPLE�

*E�"���5GDM�1QHMS��5GD�+

LICH�GIVES�
JPTION

��� *T4KPECTS�THE�U__R�TO�
ENTER�A� NUMBER�BETWEEN� ONE�AND�FIVE�
TO� INDICATE�THE� REQUIRED�OPTION��5HERE�
IS�A� POSSIBILITY�THAT�THE�USER
� BEING�
THE�AWKWARD�SOUL� THAT�USERS�CAN�BE
�
ENTERS�A�NUMBER�OUTSIDE�THIS� RANGE�
*N�THIS�CASE
� IT�WOULD�BE�NICE� IF�THE�
PROGRAM�COULD�PRINT�OUT�AN�ERROR�
MESSAGE�AND�THEN�GIVE�THE� USER�
ANOTHER�GO�AT�ENTERING�THE�NUMBER�

5HE�CONDITION� IS�A� LITTLE�MORE�
COMPLICATED� IN�PREVIOUS�EXAMPLES��
4UPPOSE�THAT�THE�USER�S� NUMBER�IS�
STORED� IN�THE�VARIABLE�015*0/��8E�
MUST�TEST�WHETHER�OPTION� IS� LESS�
THAN�ONE
�AND�ALSO�WHETHER� IT�IS�
GREATER�THAN�FIVE�� *F�EITHER�ONE�OR�THE�
OTHER�OF�THESE�TESTS�TURNS�OUT�TO�BE�
TRUE
�WE�KNOW�THE�USER�HAS�MADE�A�
MISTAKE�AND�THAT�SOMETHING�HAS�TO�
BE�DONE�ABOUT�IT����

5WO�TESTS�CAN�BE�JOINED� IN�THE�
SAME�CONDITION�BY�MEANS�OF�THE�"ND�
AND�0R�KEYWORDS��8ITH�THE�"ND�
KEYWORD
�THE�CONDITION� IS�ONLY�TRUE� IF�
BOTH�TESTS�ARE�TRUE��8E�COULD�WRITE�

*E�015*0/�K�"/%�+�
015*0/���5GDM���

5HIS�WOULDN�T�MAKE�MUCH�SENSE��
015*0/�CAN�NEVER�BE�BOTH� LESS�THAN�
ONE�AND�GREATER�THAN�FIVE
�SO�THE�
CONSEQUENCE�OF�THE�DECISION�WOULD�
NEVER�BE�EXECUTED��8HAT�WE�NEED�FOR�
OUR�EXAMPLE� IS�0R�

*E�015*0/�K�0Q�+�
0OSHNM���5GDM���

WHICH�WILL� ONLY�PROVE�TRUE� IF�THE�USER�
HAS�ENTERED� A�VALUE�OUTSIDE�THE�
CORRECT�RANGE�

5HERE�ARE�A�COUPLE�OF�WAYS�TO�
TACKLE�THE�CONSEQUENCE�OF�THE�
DECISION�� )ERE� IS�THE�SIMPLEST�	AND�
MOST�MESSY
�

"("*/�
*MOTS��&MSDQ�XNTQ�+�
NOSHNM��015*0/

� � COMPUTER�S�ABILITY�TI�
MAKE�DECISIONS�� �
PERFORM�A�SPECIFIC�
ACTION�DEPENDING�ON�A�
GIVEN�SET�OF�INPUTS�� �IS�THE�SINGLE�

COMPONENT�THAT�MAKES� IT�SUCH�A�
USEFUL�TOOL��8HEN�YOUiRE�PLAYING�A�
GAME�OF�4PACE� *NVADERS
� HOW�DOES�
THE�COMPUTER�KNOW�WHEN�TO�LAUNCH�
A�MISSILE�FROM�YOUR�SPACE�SHIP � *T�
DECIDES�WHETHER�OR�NOT�YOU�ARE�
PRESSING�THE�FIRE�BUTTON
�AND�
WHETHER�YOU�HAVE�ANY�MISSILES� LEFT��
5HE�WHOLE�GAME�IS�ORCHESTRATED�BY�
A�NETWORK�OF�DECISIONS
�AS� IS�JUST�
ABOUT�EVERY�PROGRAM�WRITTEN�

5HE�WORD� hDECISIONi� IS� RATHER�A�
MISNOMER��COMPUTERS�CAN�T�THINK
� SO�
THEY�CERTAINLY�CANiT� hDECIDEi� TO�DO�
SOMETHING��8HAT�THEY�DO� IS�TEST�THE�
TRUTH� OF�SOMETHING�	EG� IS�THE�FIRE�
BUTTON� BEING�PRESSED 
� AND�PERFORM�
A�DIFFERENT�SET�OF�ACTIONS�DEPENDING�
ON� THE�OUTCOME�OF�THE�TEST�

4O�THERE�ARE�CLEARLY�TWO�MAIN�
PARTS�TO�A�PROGRAMMED�DECISION�� THE�
TEST�ITSELF
� AND�THE�DEPENDANT�
ACTIONS�TO�BE�PERFORMED��5HIS� IS�
TAKEN�CARE�OF�IN� #ASIC�WITH�THE� *F�AND�
5HEN�STATEMENTS�

5HE�TEST�PART�OF�THE�DECISION� IS�
KNOWN�AS�THE�CONDITION��5HE�TEST�
ALWAYS�YIELDS�A� RESULT�OF�YES�OR�NO
�
TERMED� hTRUEi� AND� hFALSEi��5WO�VALUES�
ARE�COMPARED� IN�A�CONDITION��5HE�
VALUES�MAY�BE�HELD� IN�VARIABLES
� OR�
THEY�MAY�BE�WRITTEN�EXPLICITLY�INTO�THE�
PROGRAM�AS�CONSTANTS��5HERE�ARE�A�
NUMBER�OF�WAYS� IN�WHICH� THESE�
VALUES�MAY�BE�COMPARED�

m � &QUAL�� �THIS� IS�EXPRESSED�WITH�
THEi� h� SYMBOL�� *F�THE�TWO�VALUES�ARE�
FOUND�TO�BE�EQUAL
� THEN�THE� RESULT�OF�
THE�CONDITION� IS�TRUE
� OTHERWISE�FALSE�

m � -ESS�5HAN�� �IS�EXPRESSED�WITH�
THE� h� h� SYMBOL�� *F�THE�FIRST�VALUE� IS�
LOWER�THAN�THE�SECOND
� THEN�THE�
CONDITION� IS�TRUE�

m � (REATER�5HAN�� �IS�EXPRESSED�WITH�
THE� h� h� SYMBOL�� *F�THE�FIRST�VALUE� IS

m � /OT�&QUAL�� �IS�EXPRESSED�WITH�
THE� h��h� SYMBOLS�� *F�THE�TWO�VALUES�
ARE� NOT�EQUAL� TO�EACH�OTHER
� THEN�THE�
CONDITION� IS�TRUE�

*N� ADDITION
� THE�GREATER�THAN�AND� LESS�
THAN�SYMBOLS�CAN�BE�COMBINED�WITH�
THE�EQUALS�SYMBOL�
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FGKAFE���,-0&,+
/KFG
*&/0�("�
-IAEK��/FIIP�� FECP�M9CL=J�+ �
:=KN==E�FE=�9E<�>AM=�9I=�+ �
9CCFN=<�
$FKF��$�&+

'IRSTLY
� THE�PROGRAM� PRINTS�A�MESSAGE�
AND�GETS�THE� USERhS� INPUT� INTO�THE�
VARIABLE�015*0/��5HE�NEXT� LINE�THEN�
CHECKS�TO�SEE� IF�THE� RETRIEVED�VALUE�
IS�OUTSIDE�THE� PERMITTED� RANGE�� *F�IT�
IS
� CONTROL�JUMPS�TO�THE� PART�O F�THE�
PROGRAM� LABELLED�.*45",&�� )ERE
� AN�
ERROR�MESSAGE� IS�DISPLAYED� AND�
ANOTHER�JUMP� IS�MADE�TO�THE�"("*/�
LABEL
�WHERE�THE� USER� IS�GIVEN�ANOTHb
ER�CHANCE�TO�MAKE�A�CORRECT�ENTRY�

*F�THE�VALUE�OF�015*0/� IS�WITHIN�
THE� PERMITTED� RANGE
� THEN�THE�
CONSEQUENCE�OF�THE�DECISION� IS�
IGNORED� AND�CONTROL� PASSES�STRAIGHT�
ON�TO�THE� NEXT�STATEMENT
�WHICH�
PRINTS�OUT�A�MESSAGE�OF�CONFIRMATION�
AND� HALTS�THE� PROGRAM�� *N� REALITY
� OF�
COURSE
� TH IS�SECTION�OF�CODE�WOULD�DO�
SOMETHING�DEPENDANT�ON�THE�OPTION�
CHOSEN�BY�THE�USER�

5HIS�SOLUTION�MAKES�TWO� USES�OF�
THE�(OTO�STATEMENT��"S�YOU� CAN�SEE
�
IT�STARTS�TO �COMPLICATE�THINGS�
BECAUSE�CONTROL� IS�JUMPING�ALL� OVER�
THE� PLACE�FOR�NO�GOOD� REASON�� THIS� IS�
THE� SPAGHETTI� EFFECT�WHICH�CAUSES� SO�
MANY�PROGRAMMERS�TO�SPURN� THE�(OTO�
STATEMENT�ALTOGETHER�

"�SLIGHTLY�MORE�ELEGANT�METHOD�
CAN�BE�ACHIEVED� BY�PUTTING�MORE

�$�&+�
&EGLK��"EK=I�PFLI�+ �
FGKAFE���,-0&,+�
&>�,-0&,+�C�,I�,-0&,+���+ �
0@=E�-IAEK��/FIIP��FECP�+ �
M9CL=J�:=KN==E�FE=�9E<�+ �
>AM=�9I=�9CCFN=<�� ��'�
$FKF��$�&+
-IAEK��5FL�J=C=;K=<�'�
FGKAFE���,-0&,+�
/KFG

"S�YOU�CAN� SEE
�WEhVE�MANAGED�TO�
ELIMINATE�TWO� LINES�AND�ONE�(OTO�
STATEMENT�WITHOUT�MAKING�THE�
PROGRAM� ANY�MORE�COMPLICATED�

�,,�3�) �")*�
5HAT�S�QUITE�ENOUGH�OF�DECISIONS�
FOR�NOW�	THEY�ALWAYS�MAKE�MY�HEAD�
HURT
�� IT� IS�TIME�TO�MOVE�ON�TO� THE�
SUBJECT�OF�ARRAYS�

"RRAYS�ARE�AN�EXTENDED�FORM�OF�
VARIABLE�BUT
�WHEREAS� A�VARIABLE�
CONTAINS�ONLY�ONE�VALUE
� AN� ARRAY�
MAY�CONTAIN�SEVERAL��"N� ARRAY�HAS�A�
SIZE�CORRESPONDING�TO�THE�NUMBER�
OF�VALUES� IT�MAY�HOLD�� &ACH�ARRAY�
USED� IN� A�PROGRAM�MUST�BE�PROPERLY�
SET�UP�WITH� ITS� SIZE� BEFORE� IT�CAN� BE�
FURTHER�USED��5HE� PROCESS� IS� CALLED�
gDIMENSIONING�THE�ARRAY�
� AND� IS�
DONE�WITH� THE� #ASIC� %IM�STATEMENT�

!AD�� ����

WILL� SET�UP�AN� ARRAY�CALLED�"
� CAPABLE�
OF�HOLDING�ELEVEN�VALUES
� EACH�OF�
WHICH� IS� KNOWN� AS� AN� gELEMENTh� OF�
THE�ARRAY��8HAT� � &LEVEN�VALUES�� :ES
�
FOR� REASONS�BEST�KNOWN�TO�THE�
DESIGNERS�OF�#ASIC� IT�WAS�DECIDED

DIMENSIONING�THE�ARRAY�� 'OR�EXAMPLE�

��������

WOULD� STORE�THE�VALUE��� IN�THE�SIXTH�
	BECAUSE�"	�
� IS�THE�FIRS T�ELEMENT
�
REMEMBER
�ELEMENT�OF�THE�ARRAY�"�

(��#'�(-#)(�&�-*���
5HE�ARRAY�ABOVE� IS� SAID� TO� BE�ONEb
DIMENSIONAL
� BUT� IS� POSSIBLE� TO�HAVE�
MULTI�DIMENSIONAL� ARRAYS�� $ONSIDER�

!AD�� ������

)ERE�WEhVE�CREATED� A�TWOb
DIMENSIONAL� ARRAY�� 'OR�EACH�OF�THE�
LEFT�HAND� INDICES�OF�THE�ARRAY�	"	�

�
" 	L

�"	�
�AND� SO�ON

� THERE�ARE� SIX�
FURTHER� INDICES�� �"	�
�

�"	�
�


"	�
�
� AND�SO�ON�� *T�S � SIM ILAR�TO� THE�
COORDINATES�ON� A�GRAPH� 	OR�THE�
"MIGAhS�SCREEN
� COME�TO�THAT
�� #OTH�
NUMBERS�ARE�NECESSARY�TO �ACCESS�A�
PARTICULAR�ELEMENT�FROM�THE� POSSIBLE�
��� IN� THE�ARRAY�� *T�S� EASIEST�TO�
UNDERSTAND� IF�YOU�VISUALISE�THE�ARRAY�
AS�A�GRID�

���%�.)�,��&#.3
"T�THE�MOMENT
� YOU�MAY�WELL� BE�
THINKING�THAT�ARRAYS�ARE�A�PRETTY�
STRANGE�CONCEPT��5HEY�ARE� ALL� VERY�
WELL
� BUT�WHY�USE�THEM� INSTEAD�OF�
ORDINARY�VARIABLES 

8ELL
� ARRAYS� REALLY�COME� INTO�THEIR�
OWN�WHEN� USED� ALONG�WITH� THE�
'OR�/EXT� LOOP�MENTIONED� LAST�MONTH��
5HE�BEST�WAY�TO�GET�A�FEEL� FOR�THEM� IS�
BY� IMPLEMENTING�THEM� IN� A� gREAL��
WORLDh� PROGRAM�

5HE� PROGRAM�WEhRE�GOING�TO�HAVE�
A� LOOK�AT� IS�ONE�TO� PLAY�NOUGHTS�AND�
CROSSES�� #UT� LE ThS� NOT�JUMP� RIGHT� IN�
THERE� IMMEDIATELY�� *T� IS�USUALLY�A�
GOOD� IDEA�WHEN�WRITING�A� PROGRAM�TO�
BREAK�THE�TASK�UP� INTO�A�NUMBER�OF�
STAGES
� THEN�WRITE� AND�TEST�THE� CODE�
FOR�EACH� STAGE� IN�TURN�

0,
� SO�WHAT�CONSTITUTES�A�
NOUGHTS� AND�CROSSES� PROGRAM � 'OR�A�
START
�WE�NEED�TO� HAVE�SOME�
DESCRIPTION�OF�THE� BOARD
� IN�WHICH� THE�
PROGRAM�CAN� KEEP�TRACK�OF�WHICH�
SQUARES�ARE�EMPTY
�WHICH� ARE�FILLED�
WITH� A� CROSS�AND�WHICH� ARE�FILLED�WITH�
A�NOUGHT��5HIS� IS�WHERE�OUR�ARRAY�
COMES� IN�

*N� ADDITION
�WE�NEED�SOME�CODE�
TO�DRAW�THE�BOARD�ON�THE� SCREEN��5HE�
OTHER�MAIN� SECTION� IS� THE� BIT�WHICH�
GETS�THE� PLAYERhS�MOVE
� CHECKS� ITS�
VALIDITY�AND�ALTERS�THE�BOARD�
ACCORDINGLY�	WEhLL� LEAVE�OUT�THE�CODE�
FOR�PLAYING�AGAINST�THE�COMPUTER�FOR�
THE�TIME� BEING
�� 0BVIOUSLY
� THERE�ARE�
A�COUPLE�OF�OTHER�BITS� AND�BOBS�
WHICH�WILL� HAVE�TO�BE� INCLUDED�TO�JOIN�
THE�MAIN� PARTS�TOGETHER
� BUT�THAT� IS�
ESSENTIALLY�THAT�

8EhLI� TACKLE�THE� REPRESENTATION�OF�
THE�BOARD� FIRST�

4INCE�NOUGHTS�AND� CROSSES� IS�
PLAYED�ON� A�THREE�BY�THREE�GRID
� IT�
SEEMS�SENSIBLE�TO �STORE�THE�
CONTENTS�OF�THE�BOARD� IN� A�THREE�BY��
THREE�ARRAY�

!AD��,�.!�����

/EXT
�WE�NEED�TO�DECIDE�WHICH�
FORMAT�THE�DATA�WILL� TAKE�� 'OR�NOUGHTS�
AND� CROSSES
� THERE�ARE���
POSSIBILITIES�� A�SQUARE� CAN� BE�EMPTY
�
IT�CAN�CONTAIN�A�CROSS
� OR� IT�CAN�
CONTAIN� A�NOUGHT�� 4O
�WHAT�ABOUT���
FOR�EMPTY
����FOR�A�CROSS�AND� �� FOR�A�
NOUGHT 

)AVING�DECIDED�THIS
�WE�MUST�
FIRS T�MAKE�SURE�THE�BOARD� IS�BLANK�AT�
THE� BEGINNING�OF�THE�GAME�� "�ZERO�
MUST�BE� STORED� IN� EACH� OF�THE�
ELEMENTS�OF�THE�ARRAY� IN� TURN��5HIS� IS�
HOW� IT hS�DONE�

#FI�4���0F���
#FI�5���0F��

�,�.!�4�5����
+=OK�5�

+=OK�4� 


)ERE�WEhVE�SET�UP�TWO� LOOPS
� ONE�
INSIDE�THE�OTHER��5HE�VALUE�OF�9�GOES�
FROM�ONE�TO�THREE�� 'OR�EACH�VALUE�OF�
9
� THE�VALUE�OF�:�GOES�FROM�ONE�TO�
THREE��5HESE�VARIABLES�ARE�THEN� USED�
AS� INDICES�TO�ACCESS� THE�ELEMENTS�OF�
THE�ARRAY�#0"3%��5HINK�OF�9�AS�
REPRESENTING�THE� POSITION�ACROSS�THE�
BOARD
� AND�:�AS�THE� POSITION�DOWN�
THE� BOARD�

5HAThS� ALL� THERE hS� SPACE�FOR�THIS�
MONTH�� /EXT�MONTH�WE�LL� GO� INTO�THE�
CODE� BEHIND�DISPLAYING�THE�BOARD�AND�
GETTING�A�MOVE�FROM�THE� PLAYER�� 6NTIL�
THEN
� HAVE�FUN�EXPERIMENTING�� ��


� � � � � � �� �� �� �� � �




�
�
�
�
�

"���DIMENSIONAL�ARRAY�CAN�BEST�BE�THOUGHT�OF�AS�A�GRID��&ACH�SQUARE�REPRESENTS�
AN�ELEMENT�WHICH�HOLDS�A�VALUE
�ACCESSED�BY�USING�BOTH�COORDINATES
THAN� ONE�STATEMENT�ON�A� LINE�� .OST�
#ASICS
�".04� INCLUDED
� ENABLE�THE�
PROGRAM�TO� PUT�TWO�OR�MORE�
STATEMENTS�ON� ONE� LINE� SO� LONG�AS�
THEY�ARE�SEPARATED� BY�A� COLON� 	�
��
/ORMALLY
� TH IS�DOESN�T�OFFER�ANY�
ADVANTAGES
� AND�CAN�MAKE�CODE�
QUITE�DIFFICULT�TO � READ
� BUT� IF�USED�
AFTER�A�5HEN� KEYWORD� IT�MEANS�THAT�
SEVERAL� ACTIONS�CAN� BE�PERFORMED� BY�
A�SINGLE� *F�STATEMENT��5HE� RESULT�
LOOKS� LIKE�THIS�

THAT�THE� NUMBER�OF�ELEMENTS� IN� AN�
ARRAY�WOULD� BE�ONE�MORE�THAN�THE�
NUMBER�USED� IN� THE�%IM�STATEMENT�

)AVING�AN� ARRAY�WITH� A� NUMBER�OF�
ELEMENTS� IS� NOT�MUCH� USE� IF�THE�
ELEMENTS�CANhT �BE�ACCESSED�
INDIVIDUALLY��5HIS� IS�DONE�BY�FOLLOWING�
THE�ARRAY�NAME�WITH� A�NUMBER� IN�
BRACKETS��5HE�NUMBER�CORRESPONDS�TO�
THE�ELEMENT� IN�QUESTION
�WITH�
NUMBERING�STARTING�AT�ZERO�AND�
ENDING�AT�THE�NUMBER�USED�WHEN

".*("�4)011&3�l �*446&� ���l �+6/&�����
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� EiRE�STILL�AFTER�YOUR�
LISTINGS��8HAT�
WE�RE�LOOKING�FOR�
ARE�PROGRAMS� IN�
ANY�LANGUAGE�SUPPORTED�ON�THE�

"MIGA
� AND�WEiLL�PAY�_���FOR�ANY�
THAT�WE�PUBLISH�

1ROGRAMS�OF�ANY�TYPE�ARE�
ADMISSABLE�� SERIOUS�AND�USEFUL
�
WILD� AND�WACKY
�OR�STUNNINGLY�
CREATIVE��+UST�REMEMBER�THAT�WE�
CANiT �PRINT�LISTINGS�THAT�RELY�ON�BINARY�
FILES�FOR�SPRITES
� SAMPLES�AND�SO�ON��
0THER�THAN�THAT
� THE�WORLD� IS�YOUR�
OSTRICH� 	OR�SOMETHING�LIKE�THAT
�

"LL�YOU�HAVE�TO�DO� IS� POP�YOUR�
PROGRAM�ON�AN�"MIGA%04�DISK�
	ALONG�WITH� SOURCE�CODE� IF�IT� IS�
COMPILED�OR�ASSEMBLED
�AND�SEND� IT

�7C3�B@�F=B?�:7@A7<5@��'6/?3�A63�4?B7A@�=4�F=B?�
>?=5?/;;7<5�3<23/C=B?@�D7A6�F=B?�43::=D��;75/<@�
/<2�3/?<�4/;3�/<2�4=?AB<3��D3::��H���/<FD/F�
TO�US�AT�THE�USUAL� ADDRESS�

-ISTINGS�
�A=;5�+<CDD9E�
'UTURE�1UBLISHING

��� .ONMOUTH�4TREET�
#ATH�

#"���#8�
%ONiT�FORGET�TO� INCLUDE�A�STAMPED�
ADDRESSED�ENVELOPE� IF�YOU�WANT�YOUR�
DISK�RETURNING�

*N�THE�MEANTIME
�WHILE�WE�WAIT�
FOR�YOUR�WONDERFUL� PROGRAMS�TO�
COME�ROLLING� IN
�WE�ARE�PRINTING�THE

RESULT�TO��@=::RF ��C89��CBHB8EHA�SET�
IN�THE�+ANUARY� ISSUE�

:OU�MAY�REMEMBER�	IT�WAS�A�
LONG�TIME�AGO
� BUT�SPACE�HAS�BEEN�
TIGHT
�THAT�THE�TASK�WAS�TO�WRITE� A�
PROGRAM�WHICH� ACTED� AS�A�*9I9EF9�
(C@=F<�NOTATION�CALCULATOR��8ITH�SUCH�
A�CALCULATOR
�TWO�OPERANDS�ARE�
ENTERED� BEFORE�THE�OPERATOR�WHICH� IS�
TO� APPLY�TO�THEM�� *N�OTHER�WORDS
�TO�
ADD��� AND���TOGETHER
�YOU�WOULD�
ENTER�THE�TWO� NUMBERS�FIRST
�
FOLLOWED�BY�A�PLUS�SIGN�

5HE�WINNING�ENTRY�IS� BY�.ARK�
$OOPER
� FROM�%ONCASTER�IN�4OUTH�
:ORKSHIRE�� )IS� PROGRAM�SOLVES�THE�
PROBLEM� IN�A�STRUCTURED�MANNER
�
CREATING�A�DISPLAY�WHICH� IS�BOTH�
ATTRACTIVE�AND�CLEAR�

8ELL� DONE
�. ARK�YOU iLL� BE�
RECEIVING�YOUR�_���PRIZE�SOON��"ND�
MANY�THANKS�TO�THE� REST�OF�YOU�WHO�
CONTRIBUTED�TO�SUCH�A�HIGH�STANDARD�
OF�ENTRIES�

#YE�FOR�NOW
�AND�DONiT �FORGET�� �
GET�THOSE� LISTINGS� ROLLING�� $%
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*F�YOU�RE�UNSURE�HOW�TO�MAKE�CERTAIN�YOU�STAY�IN�THE�BLACK
� TAKE�A� LOOK�AT�THE�
TIPS�ON�PAGE�����ON�HOW�TO�CREATE�A�DATABASE�WITH�1OJ?L<;M?�.?LMIH;F����

,EEP�YOUR�BANK�MANAGER�HAPPY�WITH�THIS�SIMPLE�BUT�EFFECTIVE�SYSTEM

�)53-6)�-65�329)4���73)4&%5)�
�)4521%/���(2)5�,%8)�520)�
5,246'20-1+5���%4.��0-((;�

4)8)%/5�%//#��/75
�6,)�5)'4)6�2*�%�
,)%/6,;�&%1.�&%/%1')

5HE�FIRST�TWO�PARTS�OF�THIS�
SHORT�SERIES�HAVE�
DEMONSTRATED�HOW�EASY�IT�
IS�TO�CREATE�COMPLEX�MULTIb

FILE�DATABASES�AND� RETRIEVE�JUST�THE�
INFORMATION�YOU�NEED��5HAT
� HOWEVER�
IS�NOT�THE�END�OF�THE�STORY�� AND� *�
WOULD� LIKE�TO�COMPLETE�THIS�
INTRODUCTION�TO�1OJ?L<;M?�BY�
EXAMINING�HOW�TO�SHARE�YOUR�DATA�
WITH�OTHER�APPLICATIONS
� INCLUDING�
DATABASES
�AND�EXPLAIN�SOME�OF�THE�
PRACTICAL�PITFALLS�WHICH�SHOULD� BE�
AVOIDED�� 	.ANY�OF�THE�MALADIES�CAN�
BE�CURED�BY�UPGRADING�TO�1OJ?L<;M?�
.LI@?MMCIH;F�
�8E�LL�FINISH�OFF�WITH�A�
SHORT�EXAMPLE�ON�CREATING�A�
DATABASE�TO�HELP�YOU�KEEP�AN�EYE�
ON�YOUR�CREDIT�CARD�OUTGOINGS�

/OW�LE ThS� ASSUME�YOU� ALREADY�
HAVE� SOME�DATA� IN� ANOTHER�DATABASE�
	EVEN�THE�"MIGA%04�DATABASE�
DESCRIBED�ELSEWHERE� IN� THIS�
MAGAZINE
� AND�WANT�TO� PROCESS� IT� IN�
1OJ?L<;M?�� 5HAT� IS�HARDLY�AN�
UNREASONABLE� REQUEST�� �BUT�THE�
SYSTEM�OF�SWAPPING�DATA� BETWEEN�
APPLICATIONS�CAN� BE� A� REAL� CHORE��
'ORTUNATELY
� 1OJ?L<;M?�PROVIDES�
SEVERAL� MEANS�OF�SWAPPING�DATA�� THE�
SIMPLEST�FOR�GENERAL� PURPOSE�FILES�
BEING�4%'�AND�$%'�� 'OR�MOST�
PURPOSES�YOU�WILL� USE�A�VARIATION�OF�
$%'�� �OR�$OMMA�%ELIMITED� 'ILE�� �SO�
LE ThS�TAKE�A� LOOK�AT�THAT�ONE�FIRST�

"S�YOU� SHOULD� BE�AWARE�BY�NOW
�
ANY�1OJ?L<;M?�DATABASE�FILE� IS�MADE�
UP�FROM� A�SERIES�OF�RECORDS��WHERE�
EACH� RECORD� CONTAINS�ONE�OR�MORE�
FIELDS��5AKE� A�SIMPLE�ADDRESS�
DATABASE�DEFINED� LIKE�THIS�

#AIJK+9D= 040 ��
)9JK+9D= 040 ��
/KI==K 040 ��
0FNE 040 ��
 FLEKP 040 ��
-FJK;F<= 040 �

nI� OF�THESE� i FIELDS j� IS� PRESENT�FOR
EVERY�RECORD� IN� THE�DATABASE� 	EVEN�
THOUGH� SOME�FIELDS�MAY�BE� BLANK� IN�
SOME� RECORDS
�� 4O
� LE T�S �TAKE�AN�
EXAMPLE�

#AIJKE9D=��#LKLI=�
)9JK+9D=��-L:CAJ@AE?�)K<�
/KI==K�����*FEDFLK@�/KI==K�
0FNE����0%�
 FLEKP���MFE�
-FJK;F<=��������3

*N� REALITY
� THE�1OJ?L<;M?�FILE� CONTAINS�
SOMETHING� LIKE� THIS�

#LKLI=�-L:CAJ@AE?�)K<
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���*FEDFLK@�/KI==K







 '
��0%








 �'
�MFE












�'
������3

5HE�7 S � IN� THIS�OUTPUT�REPRESENT�
PADDING�CHARACTERS�WHERE�THE�DATA�
DOES�NOT�COMPLETELY�FILL� THE�FIELD��"�
SEPARATE�FILE� IS� USED�TO�HOLD�THE�
ACTUAL� FILE�DEFINITION� SHOWN� ABOVE�

5HE� IDEA�OF�4%'�AND�$%'�FORMATS�
IS�TO�DIVORCE�THE�DATA�FROM� ITS� PARENT�
DEFINITION� AND�CREATE�A� USABLE�FILE�� #Y�
DEFAULT�1OJ?L<;M?�LOOKS�FOR�TWO�
DELIMITERS� 	SEPARATORS
�THE�COMMA�� �
"4$**��� �� �AND�THE� LINE�FEED�� �"4$**�
���� �ALTHOUGH�THESE�CAN� BE�CHANGED

AS�YOU�LL� SEE�SHORTLY�� &ACH�FIELD� IS�
SEPARATED� BY�A�COMMAND� AND�EACH�
RECORD� IS�SEPARATED�WITH� A� LINE�FEED�

#A=C<C�#A=C<��#A=C<�


�'�
�I=;FI<���R

#A=C<C�#A=C<��#A=C<�


�'�
QI=;FI<���R
#A=C<C�#A=C<��#A=C<�


�'�
QI=;FI<���R

5HEREFORE
� THE�ADDRESS�DEFINED� ABOVE�
COULD� BE�WRITTEN� IN�$%'�

#LKLI=�-L:CAJ@AE?�)K<�'�
���*FEDFLK@�/KI==K��'�
��0%���MFE��������3

/OTE�HOWEVER
� THERE�ARE� NO�SPACES

��73)4&%5)�5))05�
%6�*-456�+/%1')�62�&)�
%�*)9�&;6)5�5,246�2*�
%�����):3%15-21��

BETWEEN�THE�TEXT�AND� THE� PUNCTUATION
� �TH IS� IS� IMPORTANT� IF�YOU� ARE�DEFINING�
AN�"4$**� FILE� READY�FOR� IMPORTING�
ESPECIALLY�SINCE�A�FEW�STRAY�SPACES�
CAN�CAUSE�TRUNCATION� AND� HALT�THE�
IMPORT�� 4OMETHING�ELSE�TO�NOTE�WITH�
$%'�IS�THA T�BLANK� RECORDS�GOMN�BE�
DELIMITED�TOO�

#A=C<C���#A=C<�


�QI=;FI<��ER

#A=C<C���#A=C<�


�QI=;FI<��E
CR

&ACH�TIME�1OJ?L<;M?� REACHES�A�
COMMA� IT�SKIPS�TO� THE� NEXT�FIELD� AND�
READS�DATA� INTO� THAT�ONE
� SO� IF�THE�
EXTRA� COMMA�WAS�MISSING�THE�DATA�
INTENDED�FOR�'IELD� ��WOULD�END� UP� IN�
'IELD� ��� 5HIS�ERROR�WILL� RATTLE�THROUGH�
ALL� THE�FIELDS� UP�TO�THE�END�OF�THE�
RECORD�

l� &9&3$*4&��
8HY 
	5HE�ANSWERS�ARE�ON� PAGE� ���
�

l� &9&3$*4&��
5HE�FOLLOWING�$%'�RECORD�WILL� NOT�FIT� IN�
THE� PREVIOUS�DEFINITION
�WHY 

#LKLI=�-L:CAJ@AE?�)K<����� '�
*FEDFLK@�/KI==K���0%��MFE�'�
������3

$%'�'ILES�CROP�UP� ALL� OVER�THE�PLACE�
BUT�THEY�ARE�NOT�ALWAYS�CONVENIENT�� �
AS�THE� PREVIOUS�EXERCISES�
DEMONSTRATE�

"NOTHER�SOLUTION� IS�TO�CHANGE�THE�
FIELD� 	POSSIBLY�EVEN�THE� RECORD�
DELIMITERS
�TO� SOMETHING�WHICH�DOES�
NOT�OCCUR�NATURALLY� IN� THE�DATABASE��
1OJ?L<;M?�ALLOWS�FOR�THIS�
CONTINGENCY�FROM�THE�4ET���0PTIONS�
REQUESTER�� BUT�PRE�SUPPOSES�THAT�

l� THE�SOFTWARE� PERFORMING�THE�
IMPORT�EXPORT�ALSO� ALLOWS�THIS�
FACILITY�

l� YOU� HAVE�AN�"4$**� CHART�TO�HAND�
	��� IS�"4$**� FOR�A� COMMA
�

".*("�4)011&3�l �*446&� ���l �+6/&� ����� 
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) O RK LB U P E R% I' E T �I1 L/ * � IN FLEXED� ON� )I-�-
4TANCE� )NOUM

_������ 4� 'EB������ 1ETROL
_������� �� 'EB������)05� 3EPAIR�
_������ �� 'EB������ 1ETROL
_����E� �� FEB������ 1ETROL
T ��� 'EB������ 0FF ICE� &QUIPG���=� O� U��f

R O R ? L ? ( 0 2 � & � $ & * 0 - L 2 A T L + T L � $ ` L
*F�YOU�RE�NOT�SO�HANDY�WITH�FIGURES
� TRY�BEING�ULTRA�ORGANISED�AND� LET�+HD9E65F9�
(9EFCB5@�� �LOOK�AFTER�YOUR�CASH�FLOW�� �BUT�DON�T�BLAME�US� IF�YOUR�INCOMINGS�ARE�
STILL�ALWAYS�GREATER�THAN�YOUR�OUTGOINGS
�THAT�S�JUST�THE�WAY�OF�THE�WORLD���

THE�FILE�DEFINITION� ITSELF
�

0-� "�!")&*&1"!
"N�ALTERNATIVE�METHOD�ALSO�
SUPPORTED�BY�+HD9E65F9�SEEMS� AT�
FIRST�GLANCE�TO�BE�A�FEW�BYTES�SHORT�OF�
A�3".�EXPANSION��4PACE�%ELIMITED�
'ILES� 	4%'
� HAVE�THE�FIELDS�SPLIT�UP�
WITH�BLANK�SPACES�� BUT�AS�DAFT�AS� IT�
SOUNDS�THIS�METHOD�CAN�BE�VERY�
EFFICIENT��0NE�RECORD� IN� A�TYPICAL� FILE�
MIGHT� LOOK�LIKE�THIS�

'TSTQD�1TAKHRGHMF�-SC� +
��
�.NMLNTSG�4SQDDS� +
#"5)� "UNM� +
#"���#8

5HE� IDEA�HERE� IS�THAT�EACH�FIELD�
OCCUPIES�A�SPECIFIC�AMOUNT�OF�ROOM
� �AND�THAT�REMAINS�CONSTANT�FOR�EVERY�
RECORD� IN�THE�FILE�� �4%'�CAN�BE�
THOUGHT�OF�AS�BEING�4IZE�%ELIMITED��
5HEREFORE
� IF�EVERY�FIELD� IS� PADDED�OUT�
TO�FULL� SIZE�WITH� SPACES�THEN� FIELD�AND�
RECORD�DELIMITERS�ARE� NOT�REQUIRED��
8HEN� +HD9E65F9�READS�THIS
� IT�USES�
THE�FIELD�WIDTHS�SET�IN�THE�FILE�
DEFINITION�TO�DECIDE� HOW�MANY�
CHARACTERS�BELONG� IN� EACH�FIELD�
4INCE�THE� RECORD�SIZE� IS�DECIDED�BY�
THE�SUM�OF�THE�NUMBER�OF�CHARACTERS�
IN�ALL�THE�FIELDS
� A� RECORD�DELIMITER�IS�
NOT�REQUIRED�

5HE�ADVANTAGE�OF�THIS�METHOD�
OVER
� SAY
�$%'�IS�THAT�YOU�DONiT �NEED�
TO�WORRY�ABOUT�THE�APPLICATION�GETTING�
CONFUSED�BECAUSE� A�DELIMITER�IS�
DEFINED� IN�ONE�OR�MORE�FIELDS� IN�ONE�
OR�MORE� RECORDS��5HE�DISADVANTAGE� IS�
LESS�OBVIOUS��$%'�WORKS�OUT�FOR�ITSELF�
WHERE�A�FIELD�RECORD�BEGINS�AND�
ENDS�� �4%'�CANNOT��5HE�FIELD�AND�FILE�
DEFINITIONS�OF�BOTH�EXPORTER�AND�
IMPORTER�AHFG�BE� IDENTICAL� OR�THE�
ENTIRE�DATABASE�WILL� BE�COMPLETELY�
GARBLED�

5O�SUM�UP�

m� $%'�IGNORES�FIELD� LENGTH
� BUT� IS�
PRONE�TO�DELIMITER�ERRORS�
m� 4%'�IS� INDIFFERENT�TO�DELIMITER�
ERRORS�BUT�THE� RECEIVER�S�FILE�
DEFINITION� IS�CRITICAL�
m�"N�ERROR�IN�$%'�IMPORT�IS� USUALLY�
RESTRICTED�TO�ONE�RECORD�
m�"N�ERROR�IN� AN�4%'�BASED� IMPORT�
AFFECTS� ALL� RECORDS�DOWNSTREAM�FROM�
THE�ERROR�

"S�AN�EXERCISE�YOU�SHOULD� ATTEMPT�TO�
PROVE�BOTH�THESE�ASSERTIONS� BY�
EXPORTING
� EDITING
� AND� IMPORTING�AN�
4%'�AND�$%'�FILE��"S�A� PARTING�NOTE
�
YOU�SHOULD�BE�CAREFUL� ATTEMPTING�TO�
USE�$%'�FILES�FROM�OTHER�SYSTEMS�
SINCE�RECORDS�ARE�OFTEN�DELIMITED�
WITH�AN�"4$**� ���

 )"�+&+$�2-�&*-,/10
*MPORTING�FILES�FROM�OTHER�DATABASES�
USING�$%'�IS� NOT�A�VERY�EXACT�
SCIENCE�� *NEVITABLY�� ANY�LARGE�
DATABASE�� �ESPECIALLY�ONE�CREATED�
USING�A�SPREADSHEET�OR�WORD�
PROCESSOR�� �WILL� CONTAIN�EXTRA

SPACES��8HILE�THESE�MAY�NOT�BE�
CLEAR�ON�SCREEN�THEY�WILL� ALMOST�
CERTAINLY�AFFECT�ANY�QUERIES�YOU�
DEFINE��5HEREFORE
� THE�FIRST�OPERATION�
YOU� SHOULD�PERFORM� IS�TO�GLOBALLY�
REMOVE�ALL�THOSE�SPACES�� %OING�THIS�
MANUALLY�IS�A�DAUNTING�PROSPECT�� �
AND�AS�VULNERABLE�TO�ERROR�AS�THE�
BLIND� 	UNVALIDATED
�DATA�ENTRY�ITSELF��
+HD9E65F9�PROVIDES�A�NEAT�
WORKAROUND� IN�THE�FORM�OF�THE�
1ROCESS���UPDATE�OPTION�� 	8HAT� *�M�
ABOUT�TO�DESCRIBE�CAN�BE�USED�ON�
ANY�DATABASE
� BUT�SUCH�CLEANING�UP�
SHOULD� NORMALLY�BE�PROGRAMMED� INTO

��� 4ELECT�6PDATE���&DIT�FROM�THE�
1ROCESS�MENU�AND�CLICK�0,�ON�THE�
'ILTER�BOX��5HIS� IS� NECESSARY�TO�
ENSURE�THE�OPERATION�WORKS�ON�ALL�
RECORDS� IN�THE�DATABASE�

��� &NTER�THE�FOLLOWING�FOR�EACH�FIELD
� �SUBSTITUTING�YOUR�FIELDNAMES�FOR�THE�
ONES�GIVEN�HERE�� 	5HIS� IS�BEST�DONE�
USING�THE� REQUESTER�SUPPLIED�WITH�
+HD9E65F9���

' I LE �' IE LD L � �� -53*.�	� 53*.�� +

	'HKD�'HDKCK
��'HKD�'HDKC��+ �
��-53*.�	�53*.�� 	'HKD�'HDKC�


��� 5HE�NUMBER�OF�FIELDS�THAT�CAN� BE�
TRIMMED� IN�ONE�OPERATION� IS� LIMITED�
BY�THE�NUMBER�OF�CHARACTERS�ON�THE�
LINE�� �SO�YOU�MAY�HAVE�TO�DO�THIS�
SEVERAL� TIMES�FOR�ALL� THE�FIELDS�� &ACH�
OPERATION�MUST�BE�SEPARATED�WITH� A�
COLON�

&9&3$*4&� �
5HE�OPERATION�JUST�DESCRIBED�ONLY�
APPLIES�TO�TEXT�FIELDS��8HY 

,1%"/�#,/*�10
4%'�AND�$%'�SHOULD�ONLY�BE�USED� AS�
A� LAST�RESORT�BECAUSE�THEY�ARE�PRONE�
TO�ERROR�AND�DIFFICULT�TO�USE�� .ANY�
APPLICATIONS�WILL� SUPPORT�ONE�OR�MORE�
OF�THE�FOLLOWING�PROTOCOLS���!�	
��5F9� !!	� ��5F9�!!!�AND� $CGHF��
�
���
��5F9�!!�AND� !!!�ARE�THE�FILE�FORMATS

���5F9�!�B9I9E�
9K=FG983�G<9�!!�=B�G<9�
G=G@9�J5F�5�B95G�
GE=7?�GC�=AD@L�5�

GE57?�E97CE8�=G�B9I9E�
<58��

USED�BY�"SHTON�5ATE�S� HUGELY�
SUCCESSFUL
� �INDUSTRY�STANDARDk�
DATABASE�� �WHICH�GOES�BY�THE�
STAGGERINGLY�UNINSPIRED� NAME���5F9�
���5F9�!�NEVER�EXISTED�BY�THE�WAY
�
THE� j **k� IN�THE�TITLE�WAS�A�NEAT�
MARKETING�TRICK�TO� IMPLY�A�TRACK�
RECORD� AND�HISTORY� IT�NEVER�HAD�

$CGHF��
�
��IS�ANOTHER�INDUSTRY�
STANDARD� PROTOCOL
� BELONGING�TO�A�
SPREADSHEET
�WHICH� IS�USEFUL� IF�YOU�
WANT�TO�SWAP�DATA�WITH� SPREADSHEETS�
SUCH�AS��B5@LF9	� ,<9��8I5BG5;9�OR�
#
+DE958�

�!��IS�THE�ODD�ONE�OUT�AND� IS�NOT�
WIDELY�SUPPORTED� IN�THE�"MIGA�WORLD��
5O�MY�KNOWLEDGE�ONLY�,UMA�AND�
1RECISION� 	AS�WAS
�SUPPORTED� IT�� -IKE�
*''
� IT�DEFINES�A�STANDARD� SET�OF�RULES�
WHICH� ALLOW�DATA�TO�BE�TRANSFERRED�
EASILY�BETWEEN�DIFFERENT�PACKAGES� IN�
DIFFERENT�ENVIRONMENTS�� *F�YOU� HAVE�
THE�OPTION
� �!��SHOULD� BE�PREFERRED�
TO�4%'�OR�$%'�HOWEVER�

!�+$"/��
2-!�1"��1�4,/(
*� MENTIONED�+HD9E65F9RF �6PDATE�
FUNCTION�PREVIOUSLY�DOING�WHAT�IT�
DOES�BEST�� �CLEANING�UP�DIRTY�
IMPORTED� FILES�� )OWEVER
�THERE� IS� A�
TEMPTATION�TO�USE�THIS�FUNCTION�TO�
PERFORM� PERIODICAL� UPDATES�OF�OTHER�
INFORMATION�� *NDEED
� +HD9E65F9�FULLY

CONTINUED�ON�PAGE����

�201&+$� X� '�/$,+� �201&+$

BINARY� I � Q� RING�SYSTEM�A�NNOST� �� NI��� S� �� E� �� L EWAYTO

SPECIAL�CHA� ERS�S� ARTIRIG� RO� �� 2�� PUNCT� IATI� N� FROM���� ��AND� HE�
ALPHABET�START� TAL� j"k �

f�$OMMA�%ELIMITED� 'ILE
�4EE�MAIN�TEXT


��"�COLLECTION�OF�ONE�OR�MORE�RECORDS�

BETWEEN�DIFFERENT�APPLICATIONS��5HE� IDEA�CAN�BE�LIKENED�TO�*''�� �BUT�THE�
TWO�SHOULD�NOT�BE�CONFUSED�

RT�� �1ROCESSES�AND�STORES� A�COLLECTION�OF�DATA�SO�IT�CAN�BE�ACCESSED�BY�
ANOTHER�APPLICATION�� pppp��� �

DATES�AND�SO�ON�

*MPORT��� �3ETRIEVE�DATA�FROM�ANOTHER�APPLICATION�

UNIQUE� INDEXED�RECORD� IN� THE�DATABASE�� "� UNIQUE� INDEX�CONTAINS�ONE�
RA L���� 	KEY
�FOR�E��E R� RECORD� IN� HF�S\\� I

3ECORD�� �"�COLLECTION�OF�ONE�OR�MORE�FIELDS�

p

4%'�� �4PACE�%ELIMITED�'IFE��4EE�MAIN�TEXT�
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!-  � � '$1 -4
/EXT�%AY���"NYWHERE�IN�THE�6,�MAINLAND

!-  � ./�-/ -� &$/
8ORTH�^��������8ITH�EVERY�$ITIZEN�PRINTER�

	EXCLUDING� INKJET
�FROM�4ILICA�

�� 4 �-� 2�--�)/4
4ILICA�OFFER�A���YEAR�WARRANTY�	INCLUDING�THE�

PRINTER�HEAD
�WITH�EVERY�$ITIZEN�PRINTER�FROM�4ILICA�

2$)�*2.� �
�
'REE�8INDOWS�����DRIVER�

*NCLUDED�WITH�THE�4ILICA�4TARTER�,IT�

!-  � �*'*0-� &$/
8ITH�EVERY�1RODOT���AND�4WIFT���E�PRINTER�

!-  � # '+'$) 
5ECHNICAL�SUPPORT�HELPLINE�OPEN�DURING�OFFICE�HOURS�

(�� � $)� /# � 0&
$ITIZEN�PRINTERS�ARE�MANUFACTURED�TO�HIGH�STANDARDS�

4ILICA� PRESENTS� SOME� GREAT
OFFERS� ON� THE� AWARD� WINNING
RANGE� OF� HIGH� QUALITY� MATRIX
PRINTERS� FROM� $ITIZEN�� &ACH
$ITIZEN�PRINTER�IS�BUILT� IN�THE�6,
TO�EXACTING�STANDARDS
�ENSURING
SUPERB� RELIABILITY� AND� OUTPUT�
0UR� CONFIDENCE� IN� $ITIZENhS
QUALITY� IS� SUCH� THAT� WE� ARE
PLEASED� TO� INCLUDE� A� �� YEAR
GUARANTEE� WITH� EVERY� PRINTER�
1LUS
� IF� YOU� BUY� A� $ITIZEN
PRINTER� 	NOT� INKJET
� FROM� US
� WE
WILL� GIVE� YOU� THE� 4ILICA� 1RINTER
4TARTER� ,IT� 	WORTH� ^�����
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5HIS�STARTER�KIT�WILL�HELP�YOU�
TO� GET� YOU� UP�AND� RUNNING�
WITH�YOUR�NEW�DOT�MATRIX�OR�
NOTEBOOK�PRINTER� WHEN�YOU�
BUY�IT�FROM�4ILICA�4YSTEMS��
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` � �&��� #*�&"���(� �� �*�&-�� 0N� ALL� HARDWARE� ORDERS� SHIPPED� IN� THE� 6,� MAINLAND�
l � (���"��� � ')$$#&(� �� $ �"��� 5EAM� OF� TECHNICAL� EXPERTS� AT� YOUR� SEN�ICE�
l � $&���� !�(���� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� i4AME� PRODUCT� �� 4AME� PRICEj� BASIS�
l � �'(�� �'�����
� -��&'�� 1ROVEN� TRACK� RECORD� IN� PROFESSIONAL� COMPUTER� SALES�
l � �)'�"�''� �� ��)��(�#"� �� �#*�&"!�"(�� 7OLUME� DISCOUNTS� AVAILABLE� FOR� LARGE� ORDERS�
l � '�#+&##!'�� %EMONSTRATION� AND� TRAINING� FACILITIES� AT� OUR� -ONDON� �� 4IDCUP� BRANCHES�
� � (��� �)  � '(#��� &�"���� "LL� OF� YOUR� REQUIREMENTS� FROM� ONE� SUPPLIER�
l � �&��� ��(� #�)�'�� 8ILL� BE� MAILED� TO� YOU� WITH� OFFERS� AND� SOFTWARE�PERIPHERAL� DETAILS�
l � $�-!�"(�� #Y� CASH
� CHEQUE� AND� ALL� MAJOR� CREDIT� CARDS�

#EFORE�YOU�DECIDE�WHEN�TO�BUY�YOUR�NEW�PRINTER
�WE�SUGGEST�YOU� THINK�VERY�CAREFULLY�ABOUT�8)&3&�YOU�
BUY� IT�� $ONSIDER�WHAT� IT� WILL� BE� LIKE� A� FEW�MONTHS� AFTER�YOU� HAVE� MADE� YOUR�PURCHASE
� WHEN� YOU� MAY�
REQUIRE� ADDITIONAL� PERIPHERALS� OR� SOFTWARE
� OR� HELP� AND� ADVICE�� "ND
� WILL� THE� COMPANY� YOU� BUY� FROM�
CONTACT�YOU�WITH�DETAILS�OF�NEW�DEVELOPMENTS�AND� PRODUCTS �"T�4ILICA�4YSTEMS
�WE�ENSURE� THAT�YOU�WILL�
HAVE� NOTHING� TO� WORRY� ABOUT�� 8E� HAVE� BEEN� ESTABLISHED� FOR� OVER� ��� YEARS� AND
� WITH� OUR� UNRIVALLED�
EXPERIENCE� AND� EXPERTISE
� WE� CAN� NOW� CLAIM� TO� MEET� OUR� CUSTOMERSh� REQUIREMENTS� WITH� AN�
UNDERSTANDING� WHICH� IS� SECOND� TO� NONE�� #UT� DONhT � JUST� TAKE� OUR�WORD� FOR� IT�� $OMPLETE� AND� RETURN� THE�
COUPON�NOW�FOR�OUR�LATEST�'REE�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�i4ILICA�4YSTEMS�4ERVICEj�
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��

\ � $OMPANY� /AME� 	IF� APPLICABLE
�� ����������������������������������������������������������������

\ � 8 HICH� COMPUTER	S

� IF� ANY
� DO� YOU� O W N  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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SUPPORTS�THIS�AND�THE�MANUAL�GOES�
INTO�SOME�DEPTH� ON�THE�POSSIBILITIES��
#UT�IT�DOES�NOT�CLEARLY�OUTLINE�THE�
DANGERS�

"SSUME� IF�YOU�WILL
� A�STOCK�
CONTROL�SYSTEM��5HIS�MIGHT�CONSIST�OF�
TWO�BASIC�DATABASES�� ITEMS�)ELD�AND�
ITEMS�4OLD�� *NITIALLY�THE�)ELD�
DATABASE�CONTAINS�DESCRIPTIONS�AND�
QUANTITIES�OF�ALL�THE� ITEMS� IN�THE�
INVENTORY�� 4IMILARLY
� EVERY�RECORD� IN�
THE� ITEMS�4OLD�DATABASE�SHOWS�WHAT�
WAS�SOLD� AND�HOW�MANY�

*N�ORDER�TO�UPDATE�THE� INVENTORY�
	*TEMS�)ELD
�YOU�WOULD� LINK�THE�TWO�
FILES� RELATIONALLY�IN� THE�6PDATE�FILTER
�
LIKE�THIS�

$0%&�)DKC���$0%&�4@KDR

AND�UPDATE�THE�FILE�VIZ�

*M4SNBJ�)DKC��� 	*M4SNBJ�+�
)DKC���4NKC�4@KDR


5HIS�WORKS�VERY�WELL� � �BUT�IT�HAS�A�
VERY�SERIOUS�FLAW��WHAT�HAPPENS� IF�
THE�UPDATE� IS�CALLED�TWICE �/ASTY�
THAT�� �YOU� COULD�END�UP�WITH� A�MINUS�
FIGURE� IN�THE� INVENTORY�� *N� PRACTICE�THE�
SOLUTION� IS�TO�CLEAR�THE�SALES�FILE�
	DISCARDING�THE�DATA
�ONCE� IT�HAS�
BEEN�ACCESSED��5HE�6PDATE�
BECOMES�

*M4SNBJ�)DKC��� 	*M4SNBJ�+�
)DKC���4NKC�4@KDR
�� + �
4NKC�4@KDR����

&ACH� ITEM�HAS�A� UNIQUE�STOCK�
REFERENCE� 	)ELD�$0%&

� BUT�CAN�EXIST�
MANY�TIMES� IN�THE�4ALES�FILE��5HIS�
COULD�BE�USED�TO�KEEP�TRACK�OF�A�
SERIES�OF�TRANSACTIONS�� �ALTHOUGH� IT�
ALSO�MAKES�SENSE�TO�PRODUCE�A�
REPORT�BASED�ON�THE�SALES�
TRANSACTIONS�69:CE9�RUNNING�THE�
UPDATE� AND�DELETING�THEM�FOREVER��
4UCH�DATA�COULD�ALSO�BE�USED�TO�
TRACK�HOW� INDIVIDUAL� ITEMS�ARE�SELLING�
ON�A�DAILY
�WEEKLY�OR�MONTHLY�BASIS�

5HIS�APPROACH� SUFFERS�FROM�
ANOTHER�PROBLEM�WHICH�MAY�NOT�BE�
IMMEDIATELY�OBVIOUS�� THE�ACTIVE�
4ALES�FILE�WILL�GET�FILLED�WITH�
REDUNDANT� INFORMATION�VERY�QUICKLY��
4UCH� INFORMATION�CAN�BE�DISPOSED�OF�
EASILY�USING�THE�1ROCESS���3EMOVE�
FACILITY��(IVEN�THE� PREVIOUS�EXAMPLE
�
IT� IS�ONLY�NECESSARY�TO�WORK�ON�THE�
FLAT�FILE
�4ALES�DATABASE
� USING�A�
FILTER�LIKE�THIS�

4NKC�4@KDR����

���� IN�OTHER�WORDS
� DELETE�ALL�THE�
RECORDS�WHICH�HAVE�BEEN� PROCESSED�
INTO�THE� INVENTORY�SYSTEM�

%,*"��  ,2+10
'ROM�A�HOME�USERiS� POINT�OF�VIEW
�
THIS� IS� NOT�A� LOT�OF�USE�� �BUT�THE�
SAME�TECHNIQUE�CAN�BE�APPLIED�TO

MORE�CRITICAL�TOPICS
� CREDIT�CARDS�FOR�
INSTANCE�� ,EEPING�TRACK�OF�SPENDING�
IS�SOMETHING�WHICH�CAUSES�A� LOT�OF�
AGGRAVATION��$REDIT�CARDS�ARE�TYPICAL
� �IF�YOU�DON�T�KEEP�A�CAREFUL� EYE
� ITiS�
EASY�TO�GO�OVER�THOSE� LIMITS�� 	#EFORE�
GOING�ON
� *� SHOULD�SAY�THE�DEFINITIONS�
SUPPLIED� HERE�ARE�PRIMARILY�FOR�
EXAMPLE��5HEY�REQUIRE�A� LOT�OF�WILLc
POWER�TO�UPDATE�ON�A� REGULAR�BASIS��
WITHOUT�WHICH�THEY�ARE� USELESS�


5O� KEEP�THINGS�SIMPLE
� *� HAVE�
SPLIT�THIS� INTO�THREE�RELATED�
DATABASES�� � EACH�WITH� ITS�OWN�SET

1"*%
/AME
$0%&

%@SD

"LNTMS

"TTRIBUTES
595� 3&2�

%"5� 3&2�

/6.� 3&2

'ORMAT
*9%� ��

CC�LLL�XX�

��������

41&/5
/AME� "TTRIBUTES� 'ORMAT
$0%&� 595� 3&2� *9%� �

%@SD� %"5� 3&2� CC�HQ@ML�XX

"LNTMS� /6.� 3&2� ��������

8G@S�0M� 595� 3&2� ��

&VERY�ENTRY� IN�THE�4PENT�FILE� HAS

�+04"/0�1,��/�&+�1"�0"/0
4INCE�THE�FIELDS�ARE�ACCESSED�SEQUENTIALLY
�THE�MISSING�COMMA�CAUSES�DATA�
MEANT�FOR�'IELD���ARRIVING�IN�'IELD����5HE�FIELD�POINTER�INCREMENTS�TO� FIELD���
WHEN�THE�NEXT�COMMA� IS�FOUND�AND�DATA�FOR�THAT�FIELD� IS�ENTERED� INTO�'IELD����
5HIS�ERROR�REPEATS� 	AND�AUGMENTS�EVERY�TIME�A�COMMA�IS�MISSED
�UNTIL� AN�
&ND�OF�3ECORD�DELIMITER�IS�ENCOUNTERED�AT�WHICH� POINT�THE�FIELD�POINTER

5HE�EXTRA�COMMA�	AFTER����IN�THE�ADDRESS� LINE
�CAUSES�THE�REVERSE�EFFECT�
DESCRIBED�IN� &XERCISE� ��AND�THE� IAST�FIELD� IS� LOST�

/UMERIC�AND�%ATE�FIELDS� ARE� STORED� INTERNALLY�AS�NUMBERS�AND�ARE�THEREFORE
�
NOT�PRONE�TO�SPURIOUS�SPACES�� *N�ANY�EVENT
� THOSE�OPERATIONS�WILL� ONTY�WORK�
ON�"4$**� 	STRING
�DATA�� �� ��������� �

OF�RULES�� #Y�FOLLOWING�THE�EXAMPLES�
THUS�FAR
�YOU�SHOULD�BE�ABLE�TO�BUILD�
ON�THIS� IDEA�AND�GENERATE�A�FAR�MORE�
FRIENDLY�VERSION��8HAT�COUNTS� ARE�THE�
TECHNIQUES� INVOLVED��THE�REST�IS�
MERELY�ICING�ON�THE�CAKE��5HE�THREE�
DATABASES�TRACK��4PENDING�� 1AYMENT�
AND�"CCOUNT�STATUS�AS�FOLLOWS�

%,*"��  ,2+10�
!"#&+&1&,+0
5HE�MAIN�DATABASE� IS�MADE�UP�AS�
FOLLOWS�

"$$06/5
/AME� "TTRIBUTES� 'ORMAT
$0%&� 595� 3&2� *96� �� 6

"B/@LD� 595� 3&2� ��

"B/TLADQ� 595� 3&2� ��

-HLHS� /6.� 3&2� ��������

2UITE�SIMPLY
�EACH� ACCOUNT� IS�
ASSIGNED� SPACE�FOR� ITS� NAME
�
ACCOUNT�NUMBER�AND�A� LIMIT�WHICH� IS�
INTENDED�TO� KEEP�TRACK�OF�CREDIT�CARD�
SPENDING�AND�OVERDRAFT�FACILITIES��
%URING�INITIAL� SETUP
� THE� LIMIT�SHOULD�
BE�SET�AS�FOLLOWS���

m� $REDIT�CARDS�� �5HE�TOTAL� ALREADY�
SPENT�AS�A�DEBIT�	MINUS
�
m� 0THER�ACCOUNTS�� �5HE�AMOUNT� IN�
THE�ACCOUNT��0VERDRAFTS�SHOULD�BE�
FLAGGED�AS�DEBITS�

5WO�OTHER�DATABASES�ARE�ALSO�
REQUIRED�� �ONE�TO� KEEP�TRACK�OF�
SPENDING�AND�THE�OTHER�OF�ANY�
PAYMENTS�YOU�MAKE��5HESE�ARE�
SIMPLY�

SPACE� RESERVED�FOR�THE�DESCRIPTION�OF�
THE� ITEM�THE�MONEY�WAS�SPENT�ON�

0F�COURSE�THIS�COULD
� IN� ITSELF
� BE�
A� RELATED�DATABASE� IF�YOU�HAD�A� LOT�OF�
FIXED�EXPENSES�

-ET�S�TAKE�THE�EXAMPLE�OF�A�
SALES� REP
�WHO�WOULD�SPEND�MOST�OF�
HIS�TIME�AWAY�FORM�HOME��5YPICAL�
EXPENSES�WOULD�BE�FOR��MEALS
� PETROL�
AND�SO�ON�� *� HAVE�ALREADY�
DEMONSTRATED�HOW�TO�DO�THIS�SO� *�WILL�
NOT�COVER�THAT�GROUND�AGAIN�

5HIS�DATABASE�RELIES�HEAVILY�ON�
THE�1ROCESS���6PDATE�FUNCTIONS��5WO�
UPDATES�ARE� REQUIRED�

4INCE�THE�TWO�UPDATES� REMAIN�
THE�SAME�FROM�MONTH�TO�MONTH
� THEY�
SHOULD� BE� SAVED�TO�DISK���

"5-"+!&12/"
5HE�FILTER�PART�IS� USED�TO� RELATE�THE�
MONEY�SPENT�DATABASE�TO�THE�MAIN�
DATABASE� LIKE�THIS�

$0%&�4ODMS���$0%&�"BBNTMS

AND�THE�CALCULATION� IS� AS�FOLLOWS�

-HLHS�"BBNTMS���-HLHS�+�
"BBNTMS���"LNTMS�4ODMS�� + �
"LNTMS�4ODMS����

1":.&/5
5HE�FILTER�AND�CALCULATION�FOR�PAYMENT�
ARE�SIMILAR�

$0%&�1@HC���$0%&�"BBNTMS�
-HLHS��"BBNTMS���-HLHS��+ �
"BBNTMS���"LNTMS�1@HC�� � �
"LNTMS�1@HC����

/"*,3�)0
'INALLY
�A�SHORT�1ROCESS���3EMOVE� IS�
REQUIRED�TO�CLEAR�ANY�RECORDS�THAT�
HAVE�BEEN� UPDATED�� �THE�FILTERS�ARE�
RESPECTIVELY�

"LNTMS�1@HC����

"LNTMS�4ODMS����

/OTE��0NCE�YOU� HAVE�DONE�THIS�A�FEW�
TIMES
�YOU�SHOULD�USE�
1ROCESS���3EORGANISE�TO� REMOVE�THE�
DELETED� RECORDS�COMPLETELY�AND�PACK�
THE�FILE�

/"-,/1&+$���
5HE�FIRST�TWO� PARTS�OF�THIS�SERIES�
COVERED�THE� REPORTING�FACILITIES� IN�
SOME�DETAIL
� SO�YOU�SHOULD� HAVE�
SOME� IDEA�OF�HOW�TO�GET�THE�DATA�
BACK�OUT�� *N�THE� INTERESTS�OF�FAIR�PLAY�
THOUGH
� HERE� IS� A�SHORT�QUERY�TO�GET�
YOU� STARTED�

'IELDS
0/� "̀BBNTMSR�/@LD�"BBNTMSR
+�
#@K@MBD�"BBNTMSR
�0/�+ �
�4ODMS��!���"LNTMS�4ODMS
+�
8G@S0M�4ODMS

3EPORT
(3061�$0%&�"BBNTMSR�46.�+�
"LNTMS�4ODMS

'ILTER
$0%&�"BBNTMSR���$0%&�4ODMS�

0RDER
$0%&�"BBNTMSR�"RBDMCHMF

"N� INTERESTING�FEATURE�OF�THIS�
PARTICULAR�REPORT�IS�THAT�IT�ONLY�
DISPLAYS�THOSE�ACCOUNTS�WHICH�HAVE�
BEEN�SUBJECT�TO�ACTIVITY��5HIS� IS�
CAUSED�BY�THE� RELATIONAL�FILTER�
$0%&�"CCOUNTS�$0%&�4PENT�� *F�NO�
SPENDING�ENTRIES�EXIST�FOR�THE�
ACCCOUNT�CODE� IN�QUESTION
� NO�
RELATIONS�ARE�FOUND�AND� IT�IS�NOT�
DISPLAYED�

"S�AN�EXERCISE�YOU� SHOULD�TRY�TO�
DEVISE�SOME�QUERIES�OF�YOUR�OWN�TO�
TRACK�ACCOUNT�USAGE�AND�WHAT�ITEMS�
ATTRACT�REGULAR�USE�

1%"�0%,/1#�))0
5HIS� APPLICATION�OF�+HD9E65F9�IS� NOT�
A�COMPLETE�ACCOUNTS�SYSTEM�
BECAUSE� IT�DOES�NOT�TAKE� INTO�
ACCOUNT�WHERE�FUNDS�COME�FROM�� *T�
BLITHELY�ASSUMES
� IF�YOU� PAY�_�����
OFF�YOUR�CREDIT�CARD
�YOU�MUST�HAVE�
GOT�THE�CASH�FROM�SOMEWHERE�� *N�
REALITY�OF�COURSE
� IT�MUST�COME�FROM�
SOMEWHERE�AND�THE�ONUS� IS�ON�YOU�
TO�TELL� IT�WHERE�FROM��5HIS� IS�A�
LIMITATION�CAUSED� BY�THE� LACK�OF�A�
PROGRAMMING� LANGUAGE��5O�BE�HONEST�
THOUGH
� FOR�THE�DIFFERENCE� IN�COST
� *�
THINK� *�COULD� PUT�UP�WITH�THE�MINOR�
IRRITATION�� $%

��� ".*("�4)011&3�m �*446&� ���m �+6/&� ����
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5HIS�EXCELLENT�BUDGET�MODEM� 	331�_����1�1
� IS�CAPABLE� OF�
RESPECTABLE�SPEEDS���UP�TO� �
���� BAUD�� *T�SUPPORTS�THE�7��
�
7���AND�7��BIS� PROTOCOLS�� 5O� USE� IT�YOU�LL� ALSO� NEED� A� SERIAL�
CABLE
� AND� OF�COURSE� SOME� COMMS� SOFTWARE�

&?=G�J��
��

0� &�@ � HEGA � PK � CK� KJ�HEJA
� 1LEASE� SEND�ME� A�MODEM� AT�YOUR�
SPECIAL� DISCOUNT�PRICES�

�� q �)YUNDAI� ).%����� AT�_������ INCLUDING�7"5�AND� 1�1
$�%&�"4���

�� q �$ONNECTIONS� *NTERDIAL� .������ � AT�_������� INCLUDING�
7"5�AND� 1�1�CO D E IA S O II

5OTAL�� _ �������������������������
.ETHOD� OF� PAYMENT� 	PLEASE� RING
� �� 7ISA� .ASTERCARD� $HEQUE� 10�
.AKE� ALL� CHEQUES� PAYABLE� TO �'UTURE� 1UBLISHING�-TD

�� $ARD� / O � �������������� ������������������������������������������������������&XP� DATE�
� 


*F�YOU�WANT�HIGHER�SPEEDS
� THE�$ONNECTIONS� *NTERDIAL�
. ������� � INCLUDES�./1��ERROR�CORRECTION� AND� ./1��DATA�
COMPRESSION
� GIVING�EFFECTIVE� SPEEDS� OF�UP�TO��
���� BAUD��
"GAIN
� YOU�LL� NEED� COMMS� SOFTWARE� AND�A�SERIAL� CABLE�

&?=G�J���
��

/ AM E ����������������������������������������������������������������������������������������������������������������

" DD RESS ������������������������������������������������������������������������������������������������������������

1 OS TCODE �����������������������������������������������������������������������������������������������������
4END� TO �� 'UTURE� 1UBLISHING
� 5HE�0LD� #ARN
� 4OMERTON
� 4OMERSET�
5"��� �#3

- +
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��4�,29�;27�'%1�4)%',�6,275%1(5�2*�*)//29��0-+%�291)45�*24�21/;�=�

2�)/ �
4WAP�1%�DISCS��/ OW �OVER���� �DISCS� IN�MY�
COLLECTION
� ALL�VIRUS� FREE�� 4END�YOUR�PRINTED� LIST�
TO
�)ARRY�)UTCHINSON
����$UMBERLAND�3D
�
-OUGHBOROUGH
� -EICS�-&*��� 0%&

4WAP�1%
�SEND� 4"&
� ONE�FOR�ONE
�SEND�ANY�
FANZINE�DISCS
�TELLL�ME�WHAT�1%�YOU�WANT
� *�LL�
TRY�AND�GET��8 ILLIAM �.C,ENZIE
� ����#ROOMHILL�
$RES
� #ONHILL
�%UNBARTONSHIRE
�4COTLAND�

1%�SWAPPERS�WANTED� SWAP�ON�ONE�TO�ONE�
BASIS�� 1LENTY�TO�CHOOSE�FROM�� 4END�-ISTS�AND�
4"&�TO�. �)AZELBY
� ��� -YDD�$L
� &ASTBOURNE
� &�
4USSEX�#/����+5�

+ -.*)�'
('"�'ORUM��"NYONE� INTERESTED�IN�EXCHANGING�
PROGRAMMING� IDEAS
� CODE
� HINTS
� TIPS�ETC��c�
+OHN
�ANY�TIME�� ����� ���� ����

1UBLIC�DOMAIN�SWAPPERS�� (AMES�AND�UTILITIES�
WANTED�� 4TRAIGHT�SWAPS��8 E�ALSO�REQUIRE�A�
SOUND�ARTIST�� /O�TIME�WASTERS��$ONTACT�5HE�
4�"�4�� $REW
�/O�� �� $ARNOUSTIE�$L
�4WINTON
�
.EXBRO
�4��:ORKS��4����54�

&XCHANGE�"MIGA���� �1%
�DEMOS
� MUSIC
�ETC��
FOR�YOUR�USED�.ERCURY�PHONECARDS�� 3EGULAR�
CONTACTS�WANTED�� %AVID�+AMES
� 1�0 �#OX�
����
� -ONDON�8 �� �1;�

!*-�.�' 
4CULPT�"NIMATE��%�����	"�����COMPATIBLE
�
1RO�PACKAGE�AS�USED� BY�1SYGNOSIS�TO�
PROODUCE�RAY�TRACED� INTROS���"WESOME

"RMOUR�(EDDON�AND�,ILLING�GAME�SHOW�^���
ONO�� c������������

"MIGA������MONITOR
� TOUCH�SCREEN� 	NEW

�
GENLOCK
� TWO�HARD�DRIVES�AND�� ���� FLOPPY�
4CULPT��%
�%IGIVIEW
�%1AINT�� 
�"MOS�� *DEAL� FOR�
VIDEO�WORK
� ^� 
���
�MANY�BOOKS�SOFTWARE�
c�������������

1RO1AGE����� ^���ONO�.INIGEN�(ENLOCK�^���
ONO��%1AINT�(((�^���� %1AINT�((�^�� ONO�8ANTED�
ADOBE�FONTS�FOR�1$�c����� ��������

#�����&PSON����MEG�) �DRIVE� �����MONITOR�
"����� *#.�1$�#�BOARD� INTERNAL� ��� ��������
DRIVES
� FILTER�MATHS�PROCESSOR
�MANY�EXTRAS
�
MUCH�S�WARE
� MADE�REDUNDANT�HENCE�^����
ANY�TIME�� ���� �������

#ARS�1IPES�1ROFESSIONAL� ^�����,AWAI� ���BIT�
DIGITAL�SYNTHESIZER
� IMMACULATE�WITH�MIDI�
INTERFACE�^����� '*���4TEALTH� 'IGHTER
�5HEIR�
'INEST�)OUR
� *NDIE���� 
� ^�� �EACH
� %UNGEON�
.ASTER�^��� 3AY�DAYTIME����� ���������

"MIGA� ����
� ���.)Z
� ���.B�2UANTUM�)%
�
��MEGS�CHIP
�� �MEGS� FAST�3".
� BARGAIN�
^� 
��� �ONO
� ��� �MEG�)1�)%
� ^���
� RING�
3OELOF�ON����� ���� �����EVENINGS


$UMANA�$AX� ������� ��� ��"MIGA�EXTERNAL�
DISK�DRIVE
� LITTLE�USED
� ^���� "MIGA� SOFTWARE�
^���� %(�CALC�SPREADSHEET�PROGRAM� ^����
� ��� ��1OSSO�DISK�BOX�^����c������ �������

"MIGA���� � �� MEG�WITH�;YFI�SPEAKERS�AND�
EXTERNAL�DISK�DRIV�E�� -OTS�OF�GAMES
�%1AINT
� TWO�
"MOS�AND�MANUALS
� COMPLETE�WITH� BOX�� ^����
ONO��8 ILL�SPLIT�� c������������� EVENINGS�

"���� ��.B�3".���X����
� �� X�� ���� DRIVES�
95�#RIDECARD� ��.#�)%�4ONY�MULTISYNC�
MONITOR��5OSHIBA� ���COL� ���PIN� PRINTER

^���� �ONO�� c�'RAN� ������������ 	WORK
�
����� ������� 	HOME
�

&XCELLENT���WORD�PRO�� 6NWANTED�GIFT
� NEVER�
USED�� ^�� ��$ONTACT��� &GBURY�)OUSE
� 5ANGLEY�
(ROVE
�%ANEBURY�"VE
� 3OEHAMPTON�48���

"MIGA����
� BOXED
� �� MEG� POWER�SUPPLY
�
MOUSE�� �"VA ��EXPANSION�COVER�WITH�SPACE�FOR�
�ND�DRIVE�� ^�����%ATEL�COLOUR�DIGITIZER

^����� a �� 	8ILTSHIRE
����� ��������

9ETEC���.B�HARD�DRIVE�AND�MEMORY�BOARD�
FOR��.B�SIMMS�� 'AST
� RELIABLE
�STILL�
GUARANTEED�� ^����� �
�.B�INTERNAL�EXPANSION�
^���� /EW�GAMES���VERY�CHEAP�� "LL� BOXED��
3EDUCTION� FOR�LOT��c������ �������

)ISOFT�BASIC���)ISOFT�EXTEND� ^����"LSO�UNUSED�
'ATTER�"GNUS� ����" �CHIP�WITH�FITTING�
INSTRUCTIONS
�STILL� IN�SEALED�PACK
� ^���
c�(RAHAM������� �������

"MIGA�"���
� � ��.B�3".
� EXTRA�DISK�DRIVE
�
COLOUR�7("�MONITOR
�5RILOGIC�"UDIO
� TWO

JOYSTICKS
� LOADS�O F�ORIGINAL�SOFTWARE
� MANUALS
�
MOUSE�� ^����������� ���������

4ERIOUS�AND�GAMES�SOFTWARE�� #OXED�AND�
ORIGINAL�� *NC�8ORDWORTH� ^���'INEST�)OUR�^���
4UPERBASE�1ERSONAL� ^���� '�4IM��� ^���� #ATTLE�
$OMMAND�^���� ����� ������� AFTER��PM�

"STEK�(�$OMPILER�� �� � 	A
� ^���� 1ASCAL�
$OMPILER� �METACOMO��^�� �� .ODULA� ��
$OMPILER�^����.USIC�4TUDIO�^����$AMBRIDGE�
�-ISP��^����$LIP�"RT�^��
� ��MANUALS�� 4ELL�
SEPARATE�OR�WHOLE��c�������������

"MIGA� �����MOUSE
� �.B
� ������MONITOR
� ��
MONTHS
� �� �DISKS���GAMES
� MANUALS
�EXCELLENT�
CONDITION
�ONLY�^�����$ONTACT�-�)RISTAKOS
�
#OWLAND�$OLLEGE
� -ANCASTER�6NIVERSITY
� -"*�
�:5
�c����� ������� EXTENSION� �����ASK� FOR�
-IK
� 3OOM�#����

"MIGA� �����WITH��.B
� COST�^���
�MOUSE�
PAD
� MOUSE
� GOOD�CONDITION
� HARDLY�USED
�
^����OR�WILL� SWAP�FOR�"MIGA�����WITH� �.B�
AND� LOTS�OF�GAMES�� c��������������PM���
�PM
� ASK� FOR�*AN�

"MIGA�,$4�1OWERBOARD�1$�EMULATOR
� ^�����
"MIGA���� � JOYSTICK
� SOFTWARE
� $UMANA�DRIVE
�
^�����"CTION�3EPLAY�**�^���� *�ALSO�HAVE�����
BLANK�DISKS�AT���P��c�$HRIS�ON������ ������

"MIGA�"���� 	�.B

� "��� �FITTED�WITH� �.B

���� �MONITOR
� SECOND�DRIVE
� JOYSTICK
�57�
TUNER
� LOADS�OF�SOFTWARE�� ^�����c������
������ 	AFTER�� ����PM
�

��.)Z�.EGA�.IDGET�3ACER
� ����� ������ �
PLUS��.B���NS�%3".
� COST�^���
� SELL�^�����
"��� �WITH� �.B� INSTALLED
� ^����� #OTH� BOXED
�
AS�NEW��" LL� REASONABLE�OFFERS�CONSIDERED�� 1HIL�
#ROWN
� ������������

'ATTER�"GNUS�����"�� ����.B�MEMORY�
UPGRADE�� 'ULL�INSTRUCTS
� EASY�FITTING�� /EEDS�8#�
�����4ELL� BOTH� TOGETHER�FOR�^�� �OR�WILL�
SEPARATE��%1AINT��� ^���� #ILL� ����� ��������
"��� �	�.B
� EXTERNAL�DRIVE
� 3ENDALE� �����
(ENLOCK
�VIDEO�STUDIO� TITLING� PROGRAM�� #ROTHER

. L���� PRINTER�� -OTS�OF�SOFTWARE�%1AINT����� ���
"LL�MANUALS� INCLUDING� �"MIGA�FOR�#EGINNERS���
8 ILL�SEPARATE�^����� a �������������

"MIGA� ����
� /EXUS�HARD�CARD
��� MEGS

�����SCREEN
� ���PIN�4TAR�PRINTER
�"MOS� ���
�
%ELUXE�1AINT��
� SAMPLER
�WORKS
�GAMES
� ALSO�
NEW�4"4�$����� ^ ��� � 
� � � � � �������

"MIGA�"��� �"������.B� HARD�DRIVE
� �.B�
3".�1HILIPS�$.��������**�COLOUR�MONITOR�WITH�
STAND� JOYSTICK�OPTICAL� MOUSE
�MUCH�1%�
SOFTWARE�� ^��� �ONO�� ���� ���� �����EVENINGS�
AND�WEEKENDS�

"��� �3".�EXPANSION��.B���CLOCK
� CAN�
CONFIG� TO� �.B�CHIP�3".
� ^����� c������
�������

"MIGA�"�����TWO�DRIVES�� 6NDER�WARRANTY��
4UPRA�QUANTUM���.B�HARD�DRIVE�$OMMODORE�
MEMORY�CARD�WITH��.B�3".��$OMMODORE�
������MONITOR��. IDI� INTERFACE� BOXED
�
MANUALS
�SOFTWARE�� ^����� 1ORTSMOUTH������
�������

"MIGA���� � 	�.B
���.B�HARD�DISK�� 1ROTEXT
�
1HOTON� 1AINT
� SOUND�SAMPLER
� SOME�GAMES��
^����ONO�� "NDY
� ����������� � 	(ATWICK
�

(71�4ERIES�**� HARD�DRIVE� ���.B�WITH� �.B�
4IMMS��5WO�MONTHS�OLD�� ^��� �OR�BEST�OFFER�
a ������ �������

"���� �(71�$OMBO���.)Z�� � � �� � 
� �.#
�
����.B�)%%
�1ANASONIC�MULTISCAN���X�����
DRIVES
� FLICKER�FIXER
�8#�����
� TWO�MONTHS�OLD
�
^�����ONO�� WITH� )1�%ESKJET�$
� ^�����ONO��
	*NCL�&$4
�� � � ����� ������ � 	��AM����� PM
�

"MIGA�"��� �ASHCOM� ���.B�BOARD����� MEG�
POPULATED��8 ITH�DUSTCOVER
� NAKSHA�MOUSE
�
MAT
� HOLDER�WITH�OVER�^��� �OF�SOFTWARE��
&XCELLENT�CONDITION��$ALL�AFTER��PM�AND�ASK�FOR�
"HMED�� ^����� ���� ���� �����
(71�4ERIES� **� )%���.B�^���� 	NEW�AND�
SEALED
��8ORKS�1LATINUM� 	NEW
� IDEAL�MATCH� FOR�
(71���^���� e �0FFICE�HOURS
� �����������
�
1AUL
� $ENTRAL�4COTLAND�

"MIGA� �����HARD�DRIVE
� 9ETEC�FASTCARD���WITH�
��.B�2UANTUM
� ���MONTHS�WARRANTY
� ^�����
*$%�"4$*�CONTROLLER
�VERY�FAST
� ^���� 1LATINUM�
8ORKS
� ^��
�"WSOME
�0BITUS
� ,�(�� 4HOW
�
^�� �EACH�� c������� �������AFTER��PM�

7ARIOUS�STUFF
�4CULPT��%
� ^���� 6LTRACARD
� ^����
*NTERCHANGE
� ^����%1AINT�***
� ^�� �� *MAGINE�
���
� ^�����&DITMAN
� ^�����$LIVE�����
��������

4UPRA������#AUD�.ODEM�� 'EATURES��7��� BIS
�
./1����
� SPEEDS�UP�TO� ��
����BAUD
�����
YEARS�WARRANTY� LEFT
� ALL�MANUALS
�CABLES�AND�
SOFTWARE� INCLUDED�� 8ORTH�^�����"CCEPT�
^����ONO�� � �,EN�������������

3OCGEN�PLUS�(ENLOCK
� BOXED
� UNUSED��4UITABLE�
FOR�ALL�"MIGAS��(UARANTEED�� 3EASON�FOR�SALE
�
UNWANTED�GIFT�� ^��
� HALF�PRICE�� c�.ICK������
�������

"MIGA�"���
�7�����WITH� �ND�DRIVE�AND�"����
HARD�DRIVE�WITH��.B�3".�� 4OME�GAMES�AND�
,INDWORDS�8�*�1�� ^����� � ������ ������AFTER�
� ��"SK�FOR�%AVE�0ULTRAM
� ALL� BOXED�

3".�EXPANSION�"���� ���.B�TRAPDOOR
� ALSO�
5ECHNOPLUS�EXTERNAL�DISK�DRIVE
� BOTH� UNUSED
�
BOXED�� 3".
� ^����%ISK�DRIVE
� ^�� �OR�OFFERS��
8EST�:ORKS�AREA��"LSO�57�MODULATOR
� ORIG�
$OMMODORE�� ^����c�������������

"MIGA�"��� � ���
�$ORTEX� �.B�EXTERNAL�
EXPANSION�WITH�146
� �.B�POPULATED
� EXTERNAL�
� �� ��DRIVE�� 7IDI�"MIGA
� JOYSTICK�AND�GAMES
�
ALL�BOXED�� ^����THE� LOT�� c����� ���� �����
AFTER��PM�

"��� � ���.B�EXPANSION� BOXED�UNUSED�� ^����
� ��.B�EXPANSION���CLOCK
� ^���� 0KIMATE����
PRINTER
� BOXED�� ^����)OME�ACCOUNTS
�^���� ,��
4PREAD��
� ^�� �� %ELUXE�1AINT�**
�^����c�AFTER�
� ��� �PM�������������

'ULL� IMAGE�GRABBING�MANIPULATION�SET�UP�
	VIRTUALLY�UNUSED
�� *NC��"MIGA� �����
	UPGRADED�TO��.B
��$OMMODORE� �����
$OLOUR�.ONITOR�� )ITACHI�$57�CAMERA��COPY

STAND��� LIGHTS��%IGIVIEW�(OLD�� �� ��%IGIPAINT���
1HOTON�1AINT
� SOFTWARE�� �ACCESSORIES�ETC��
^�����ONO�� N N ������������� 	DAYTIME
�

1OWER�USER�� �MEG�$ORTEX� ��� BIT�3". �"�����
^���� ONO�� .EGA�.IDGET�3ACER�������
"����� ^����ONO�� ���MEG� HARD�DRIVE
� ^���
ONO��OR�ALL� FOR�^�����c�$HRIS
� ���� ���� �����
FOR�DETAILS

"MIGA�"����� 4OFTWARE�MANUALS�AND�MOUSE��
)ARDLY�USED
�EXCELLENT�CONDITION
�ONLY�^����
ONO��c������ ������EVENINGS�AFTER��� PM�

"MIGA�"��� ��.B�3".�1HILIPS�$.�����.K�
**�COLOUR�MONITOR�� (OLDEN� IMAGE�HAND�
SCANNER�� $RUISER� JOYSTICK�� 2TEC� ���� EXTRA�DRIVE�
1ANASONIC�,:1����� #8�PRINTER�� "LL� ���
MONTHS�OLD��(AMES�� ^����� c������ �������

"MIGA� GAMES�BOXED�� "NOTHER�1LACE�6LTIMAV�
L�%AMOCLES�1OPULUS�*�'UTURE�
8ARS�%RAKKEN�#LOODWYCH�%ATA�%ISK�7OL�
L�-OOM�1OPULUS�1ROMISED�-ANDS
�^��EACH��
�����������AFTER���O�CLOCK�

(71� ��.B�2UANTUM�HARD�DRIVE�WITH� �.B�
3".�FOR�"���	1

� ^�����c�������������

"����HARD�DRIVE�WITH� �.#�3".
� BOXED�WITH�
WARRANTY�� ^����� 3OMBO�%IGITIZER�WITH�
7IDIRHROM�SOFTWARE�AND�LEADS�� ^���� $ITIZEN�
���%�PRINTER�WITH�CABLE
� ^����c�.IKE������
�������

"MIGA������WITH���.B�QUANTUM�HARD�DRIVE
�
�.B�3".
� ^����ONO�� $OMMODORE�"�����
#RIDGE�#OARD
� ^����ONO�� 8 ILL� HAGGLE
� BUT�NO�
TIME�WASTERS�PLEASE��c�������������

"MIGA�"��� �HARD�DRIVE���.B�WITH��.B�
3".�ON�DISK�C �W �MANUAL�AND�POWER�PACK
�
COST�^����ONLY�SIX�MONTHS�OLD
� ^���
� 	����
�
�������

#OOKS�AS�NEW
� SUPPORTING� DISKS�INCLUDED�� #EST�
"MIGA�TRICKS�AND�TIPS�� ^����"MIGA�#ASIC�
*NSIDE�0UT
� ^���� 1OSTAGE
� ^���8ANTED�'LACON�
'*���DISK�ONE�� � � (ERRY�	����
� �������

* T � S � O N L Y � ^ � � T O � S E L L � Y O U R � U S E D � H A R D W A R E � A N D � S O F T W A R E � I N � " M I G A � 4 H O P P E R
4ELL� YOUR� EXCESS� HARDWARE� AND� SOFTWARE� WITH� �GCA;� 1BIJJ?L� 3EADER�
"DVERTS�� +UST� FILL� IN� THE� FORM� AND� SEND� IT� TO � US� ALONG� WITH� A� CHEQUE�
	MADE� PAYABLE� TO � 'UTURE� 1UBLISHING
� OR� POSTAL� ORDER� FOR� ^��� #UT� #&�
8"3/&%�� 5HIS� MAGAZINE� IS� NOT� A� FORUM� FOR� SELLING� PIRATE� SOFTWARE� OR�
OTHER� ILLEGAL� GOODS�� 4OFTWARE� MUST� INCLUDE� ALL� ISSUE� DISKS
� MANUALS� AND

A� SIGNED� STATEMENT� THA T� ALL� OTHER� COPIES� HAVE� BEEN� DESTROYED�� 1LEASE�
ADVISE� US� IF�YOU� ARE� OFFERED� PIRATE� OR�COPIED� SOFTWARE� BY�ADVERTISERS�� "LL�
ADS� ARE� ACCEPTED� IN� GOOD� FAITH�� 5HE� EDITOR� RESERVES� THE� RIGHT� TO� REFUSE�
OR� AMEND� ADS�� 8E� ACCEPT� NO� RESPONSIBILITY� FOR� TYPOGRAPHICAL� ERRORS� OR�
LOSSES� ARISING�FROM� THE� USE�OF�TH IS� SERVICE�

5RADE�ADS�WILL� NOT�BE�ACCEPTED
� INCLUDING�ANYONE�ADVERTISING�THE�SALE�OF�1%�SOFTWARE�

/AME��������������������������������������
"DDRESS�	NOT�FOR�PUBLICATION


*SSUE���

1OSTCODE�
%ATE��������
5EL�����������

2C=E�IH?�<IR�NI�
MBIQ�L?KOCL?>�
M?=NCIH�B?;>CHA

'OR�SA LE �����@ L

8ANTED

1ERSONAL

'ANZINES���� �o

3M?�IH?�MJ;=?� @IL�?;=B�QIL>�� -HFS�NB?�QIL>M� CH� NBCM�M?=NCIH�Q CFF�<?�JOHN?>� 3ETURN�WITH�YOUR�

CHEQUE�TO��

3EADER�"DS
�

�GCA;�1BIJJ?L��

���.ONMOUTH�

4TREET
�

#ATH


"VON�#"���#8

3H@ILNOH;N?FS�Q?�=;HHIN�AO;L;HN??�CHM?LNCIH�CH�;�J;LNC=OF;L�CMMO?�
*� HAVE� READ� AND� UNDERS TOOD � THE � COND ITIO NS � FO R� THE � INC LUS ION � O F�MY� AD�

4IGNATURE����������������������������������������������������������������������������������������

".*("�4)011&3�l �*446&� ���l �+6/&� ����� J ? L
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?Q@MODN@H@ION
"VERYONE�WANTS�TO�SAVE�

MONEY
� BUT� IT�S �EQUALLY�
IMPORTANT�THAT�WHEN�YOU�
BUY�SOMETHING�FOR�YOUR�

"MIGA
� BE� IT�SOFTWARE�OR�HARDWARE
�
THAT�YOU�GET�THE� BEST�PRODUCT�
AVAILABLE�FOR�YOUR�PARTICULAR�BUDGET��
+UST�BY�BUYING�A�MAGAZINE�SUCH�AS�
�A=;5�+<CDD9E	� YOUiVE�ALREADY�
TAKEN�A�BIG�AND�VERY�SENSIBLE�STEP�
TOWARDS�ENSURING�THAT�WHEN�YOU�DO�
ACTUALLY�BUY�SOMETHING
� YOUiLL�GET�
THE�BEST�DEAL� POSSIBLE�

0BVIOUSLY� IT�WOULD� BE� IMPOSSIBLE�
FOR�US�TO�COVER�EACH� AND�EVERY�NEW�
PRODUCT�THAT�EVER�APPEARS�ON� THE�
"MIGA� 	THERE� ARE�JUST�TOO�MANY�
��8E�
TRY�OUR�UTMOST�TO�CRAM�AS�MUCH� INTO�
THE�MAGAZINE�AS� SPACE� LIMITATIONS�
WILL� ALLOW
� BUT� IN� THE�END� ITiS� UP�TO�
YOU� TO�MAKE�THE� BUYING�DECISIONS��
8Ei LL� ALWAYS�TRY�AND� HELP�YOU� TO�
MAKE�THE� RIGHT�CHOICE
� BUT�WITH� SO�
MANY�PRODUCTS�BEING�HANDLED� BY�
SEVERAL� DIFFERENT�SUPPLIERS
� IT�WOULD�
BE� IMPOSSIBLE�FOR�US�TO� KEEP�A�TRACK�
OF�THE�BEST�DEALS�AVAILABLE�

*TiS�EQUALLY� IMPORTANT�TO�
REMEMBER�THAT�NO�ADVERTISER�WILL�
DELIBERATELY�TRY�TO� RIP�YOU� OFF��5HEYiRE�
OBVIOUSLY�OUT�TO�MAKE�A� PROFIT
� BUT�AT�
THE� SAME�TIME�ADVERTISERS�DO�WANT�TO�
FEEL� THAT�THEYiVE�GIVEN�YOU�A�GOOD�
DEAL�� "FTER�ALL
� IF�YOUiRE� SATISFIED�WITH�
THE� SERVICE�THAT�THEY�HAVE�PROVIDED
�
THE�CHANCES�ARE�THAT�YOU�LL� SHOP�WITH�
THEM� AGAIN�� %O�BEAR�IN�MIND
�
HOWEVER�THAT�PRICES�DO�FLUCTUATE�
BETWEEN� SUPPLIERS
� SO�NEVER�BUY�
FROM�THE�FIRST�ADVERTISEMENT�THAT�YOU�
READ�WITHOUT�FIRST�CHECKING�OUT�WHAT�
THE� REST�HAVE�TO�OFFER�

"S� LONG�AS�YOU� FOLLOW�A�FEW�
SIMPLE�GUIDELINES
� ITiS�VERY�SIMPLE�
INDEED�TO�FIND�THE�BEST�DEAL� FOR�YOUR�
OWN� PERSONAL� REQUIREMENTS�AMONG�
THE�MANY�ADVERTISEMENTS�FEATURED�
WITHIN��A=;5�+<CDD9E�� 0VER�THE�NEXT�
TWO� PAGES�WE�HOPE�TO�GIVE�YOU� SOME�
*DEA�OF�WHAT�TO� LOOK�OUT�FOR�� ,EEP�THE�
FOLLOWING�POINTS� IN�MIND� BEFORE�
MAKING�YOUR�FINAL� DECISION�TO� PART�
WITH�YOUR�CASH
� AND�WEiRE� SURE�THAT�
YOU�LL� NOT�ONLY�GET�A�GOOD� PRODUCT
�
BUT�YOU�LL� SAVE�MONEY�TOO�

�4�F=B�?3�:==97<5�A=�0BF�/�6/?2�2?7C3�0BA�A63�
/2C3?A7@7<5�@/:3@�A/:9�2=3@<�A�;/93�@3<@3��A63<�

A67@�43/AB?3�7@�4=?�F=B
��/@=<��=:0=?<�1BA@�
A6?=B56�A63�/2�1=>F�8B<5:3

0�1RODUCTS�SUCH�AS�HARD�
DRIVES� AND� PRINTERS�CAN�
BE�THE�SOURCE� OF�MANY�
HOURS�OF�FRUSTRATION
� SO�

ITiS� ALWAYS�WORTH�BUYING�
NEW�HARDWARE�AND�SOFTWARE�FROM� A�
SUPPLIER�WHICH� OFFERS� SOME�FORM�OF�
AFTER�SALES� TECHNICAL� SUPPORT�

8HILE�MOST�SUPPLIERS�WILL� TRY�THEIR�
UTMOST�TO� HELP�YOU�OUT� IF�A� PROBLEM�
DOES�ARISE
� A�COMPANY�WHICH�OFFERS�A�
TECHNICAL� SUPPORT� LINE�WILL� ALMOST�
CERTAINLY�HAVE�STAFF�ON� HAND�WHO�
HAVE�DETAILED� KNOWLEDGE�OF�THE�
PRODUCTS�THAT�THEY�OFFER�

a#Y�FAR�THE�SAFEST�METHOD�
OF�PURCHASING�ANYTHING�

$ � FROM�A�MAIL� ORDER�
SUPPLIER�IS�BY�CREDIT�
CARD��5HIS� PROVIDES�YOU�

WITH� INSURANCE�OF�A� SORT�� �
IF�THE�COMPANY�GOES�BUST�BEFORE�YOU�
RECEIVE�THE� PRODUCTS�WHICH�YOUiVE�
ORDERED
�YOU�LL� BE�ABLE�TO�CLAIM�BACK�
THE�MONEY�YOU� HAVE� LOST�THROUGH�YOUR�
CREDIT�CARD�COMPANY�

8HEN�BUYING�A�HARD�
DRIVE
� DONiT�
AUTOMATICALLY�THINK�OR�
BELIEVE�THAT�ALL� DRIVES�

ARE�FAST�� 4OME� HARD�
DRIVES� 	THE�"���
� FOR�

EXAMPLE
� ARE�NOTORIOUSLY�SLOW
� SO�
ALWAYS�COMPARE�THE� PERFORMANCE�OF�
THE�HARD� DRIVE�YOU� HAVE� IN�MIND�WITH�
OTHERS�ON� THE�MARKET�

5HE�ACTUAL� DRIVE� PERFORMANCE�OF�
A�HARD�DRIVE�WILL� USUALLY�BE�
REPRESENTED� IN� TERMS�OF�EITHER�
ACCESS�SPEED�OR�TRANSFER�SPEED�� *N�
THIS� PARTICULAR�CASE
� AN� ACCESS�TIME�
OF����MS�	MILLISECONDS
� IS�VERY�GOOD�
INDEED�

a8ITH�3".�EXPANSIONS�
AND�HARD�DRIVES�THAT�
OFFER�MEMORY�
EXPANSION�CAPABILITIES
�
ALWAYS�CHECK�WITH� THE�

SUPPLIER�HOW�MUCH� IT�WILL� ACTUALLY�
COST�TO�ADD�EXTRA� 3".�TO�THE�DEVICE�

5O�THE�UNCAUTIOUS�EYE�THE�CARD�
ITSELF�MAY�SEEM�CHEAP
�YOU� COULD�
END� UP�HAVING�TO� PAY�THROUGH� THE�
NOSE� IF�THE� 3".�CHIPS�THEMSELVES�
ARE�EXPENSIVE�

a"NOTHER�VERY� IMPORTANT�
T� FEATURE�TO� LOOK�OUT�FOR�
* � ON� ANY�DEVICE�WHICH�
R� CONNECTS�TO� THE�"MIGA�
VIA�A�CONNECTOR� IS� A�

PASS�THRU� PORT�� *N� THE�
CASE�OF�3".�EXPANSIONS�AND� HARD�
DRIVES�WHICH�CONNECT�TO�THE�"MIGA�
VIA�THE� BUS�CONNECTOR
� THE� LACK�OF�A�
PASSTHRU�CONNECTOR�WILL� RENDER�
USELESS�OTHER�NON�PASSTHRU� DEVICES�
	SUCH�AS� %ATELiS�"CTION� 3EPLAY�
CARTRIDGE

� UNLESS�THE�DRIVE�OR�3".�
EXPANSION� IS� REMOVED� FIRST�

5HE�MAJORITY�OF�HARD�
DRIVES� OFFER�A�4$4*�
CONNECTOR�THESE�DAYS
�
BUT�THERE�ARE� A�FEW�
THAT�DONiT��"LTHOUGH�

THIS� IS� NOT�A�NECESSITY
�
YOUiLL� FIND�THE�ADDITION�OF�A�4$4*�
CONNECTOR�A�MUST�IF�YOU�EVER�START�TO�
USE�SCANNERS
� OTHER�4$4*� DRIVES�OR�
TAPE�STREAMERS� IN�THE�FUTURE�

�
)ARD�DRIVES� ARENiT�AS�
RELIABLE� AS�MANY�USERS�
SEEM�TO�THINK
� SO�
AUTO�HEAD� PARKING�IS� A�
VERY� IMPORTANT�FEATURE�

IF�YOU�WANT�TO�PROTECT�YOUR

DATA�FROM�HEAD�CRASHES�AND�
READ�WRITE�ERRORS�� )EAD� PARKING�
MOVES�THE�DRIVEiS� HEAD�AWAY�FROM�
THE�DISK�SURFACE
� THEREFORE�ENSURING�
THAT�THE�TWO�DONiT�COME� INTO�CONTACT�
IF�YOUR�"MIGA� RECEIVES�A� KNOCK�

8ARRANTIES� ARE�VERY�
IMPORTANT� INDEED��
7IRTUALLY�ALL� PRODUCTS�
GIVE�YOU� AT� LEAST�A����
YEAR�WARRANTY
� BUT�THE�

MORE�YEARS�YOU�GET�THE�
BETTER�� 0N�SITE�MAINTENANCE� IS�BY�FAR�
THE�BEST
� BECAUSE�THE�SUPPLIER�WILL�
ACTUALLY�COME�TO�YOUR�HOME�AND�
REPAIR�THE� DEVICE
� ALTHOUGH�THIS� IS�
RARE�UNLESS�YOU� PURCHASE�THE�DEVICE�
FROM�THE�MANUFACTURERS�

*F�YOUiRE�BUYING�A�DEVICE�WHICH�
COSTS�MORE�THAN� A�COUPLE�OF�HUNDRED�
POUNDS
� YOU�MAY�BE�OFFERED� THE�
CHANCE�TO�TAKE�OUT�AN�EXTENDED�
WARRANTY�FOR�JUST�A�FEW�POUNDS�� � IF�
YOU�CAN�AFFORD� IT
� THIS� IS� A�VERY�GOOD�
IDEA� INDEED�AS� IT�WILL� PROTECT�YOUR�
INVESTMENT�FOR�SEVERAL�YEARS��5O�
QUOTE�"LEXI�4AYLE
� jMANY�PRODUCTS�
SEEM� PROGRAMMED�TO� BREAK�DOWN� THE�
VERY�SECOND� THAT�YOUR�WARRANTY� RUNS�
OUT�k

a�̂NE� IMPORTANT�THING�TO�
CHECK�WHEN�COMPARING�
PRICES� IS�THAT�THE�
PRICES�WHICH� ARE�
QUOTED� BY�THE� SUPPLIER�

INCLUDE� BOTH�7"5�AND�
DELIVERY�CHARGES�� %O�WATCH� OUT�AS�
SOME�COMPANIES�CHARGE�EXTRA� FOR�
DELIVERY�	AS�MUCH�AS�_���ON� LARGER�
ITEMS�

� SO�THE� SAVING�THAT�YOU�
APPEAR�TO�HAVE�MADE�WONiT �SEEM�SO�
GREAT�ONCE�7"5�AND�DELIVERY�CHARGES�
HAVE�BEEN�ADDED�ON�� $%
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8E�HAVE�PREPARED�THIS�ADVERTISEMENT�PURELY�AS�AN�EXAMPLE�OF�WHAT�YOU�
SHOULD�EXPECT�TO�FIND�� /O�RELATIONSHIP�TO�REAL�ADVERTISERS
� PRODUCTS
� PRICES�
OR�MANUFACTURERS� IS�INTENDED�
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1 HIS�MONTH
� *iM�TAKING�A�LOOK�
AT�FILE�COMPRESSION�UTILITIES��
5HESE�ARE�	NORMALLY�$-*��
BASED
� PROGRAMS�WHICH�

REDUCE�THE�AMOUNT�OF�DISK�SPACE�
WHICH�FILES�OCCUPY��'ILE�
COMPRESSION� IS�USEFUL�FOR�A�NUMBER�
OF�REASONS��FOR�INSTANCE
�YOU�MAY�
FIND�THAT�YOUR�HARD�DISK�BECOMES�FULL�
OF�DOCUMENTS�WHICH�YOU�NEED�TO �
KEEP
� BUT�WHICH�YOU�DONiT �NORMALLY�
NEED�TO�REFER�TO��4IMPLE�� �JUST

ARCHIVE�THEM�AWAY�ON�TO�A�FLOPPY�
DISK��0R�WHAT�ABOUT�TRANSFERRING�
FILES�TO�AND�FROM�A�BULLETIN�BOARD�BY�
MODEM � *F�YOU�COULD� REDUCE�THAT�
���,�FILE�TO����,�OR�SO
�YOUiLL�HALVE�
THE�TIME�THAT�YOU�HAVE�TO�STAY�
CONNECTED�� �AND�THUS�HALVE�YOUR�
PHONE�BILL
�WHICH�CAN�BE�A�PRETTY�
POWERFUL� INCENTIVE�

5HERE�ARE�A�NUMBER�OF�DIFFERENT�
UTILITIES�AVAILABLE�ON�THE�"MIGA�� THIS�
MONTH� *iLL� BE� LOOKING�AT�THE�MOST�
COMMON�AND�POPULAR
� ALTHOUGH�THERE�
ARE�BOUND�TO�BE�SOME�THAT�*�VE

MISSED�� )OWEVER
�THE�SELECTION�
COVERED�SHOULD�BE�CAPABLE�OF�
DECOMPRESSING�VIRTUALLY�ANYTHING�YOU�
MIGHT�COME�ACROSS�� *N� A�FUTURE�
COLUMN� *i LL� BE� LOOKING�AT�UTILITIES�
DESIGNED�TO�COMPRESS�WHOLE�DISKS
�
RATHER�THAN� INDIVIDUAL� FILES�AND�
DRAWERS�

*iVE�TRIED�TO�MAKE�SURE�THAT� *�
HAVE�THE�MOST�CURRENT�VERSIONS�OF�
THE�UTILITIES
� BUT�AGAIN� IT�S� HARD� TO� BE�
SURE�� 5HE�BEST�THING�TO�DO� IS�CHECK

WITH�YOUR�1%�SUPPLIER�THAT�THEY�ARE�
SENDING�YOU�THE� LATEST�VERSION�WHEN�
YOU�ORDER��"LSO
� KEEP�AN�EYE�ON�THE�
'ISH�DISK�COLLECTION�� �LATEST�VERSIONS�
USUALLY�APPEAR�ON� A�'ISH�DISK�SOON�
AFTER�THEY�ARE�RELEASED�

)%�/ 
$<5E7�IS�A�FREELY�DISTRIBUTABLE�
PROGRAM
�WRITTEN� BY�1AOLO�;IBETTI
� AND�
IS� BASED�ON�AN�.4�%04�FILE�
COMPRESSION�PROGRAM�� *T� IS�VERY�
POWERFUL
� AND�HAS�A� LIST�OF�OPTIONS�A�
MILE� LONG�� *TiS�ONLY�RUNNABLE�FROM�THE

4HELL� 	AS� ARE�MOST�OF�THE�
COMPRESSION�PROGRAMS
� UNLESS�YOU�
USE�A�SPECIALLY�WRITTEN� FRONT�END

� AND�
WOULD� NORMALLY�RESIDE� IN�YOUR�$��
DIRECTORY�

*� TESTED�VERSION� ����OF�THE�
PROGRAM
�WHICH� FIXES� SOME�BUGS�
PRESENT� IN�EARLIER�VERSIONS
� AND�ALSO�
ADDS� SOME� NEW�OPTIONS��5HE�BASIC�
COMMAND�FORM� IS�FAIRLY�
STRAIGHTFORWARD�� TYPING� hLHARCi�
PRODUCES�A� LISTING�OF�THE�MAJOR�
SWITCHES�AND�OPTIONS�� 5HERE�ARE�A�
COUPLE�OF�NEAT�FEATURES�� USING�THE� h�Ri�
SWITCH�MAKES�THE�UTILITY� RECURSIVELY�
ARCHIVE�EVERYTHING�IN�ANY�SUBc
DIRECTORIES�FOUND
� SO�AN�ENTIRE�FLOPPY

DISK� IN�D F L� � CAN�BE�ARCHIVED�JUST�BY�
TYPING�IN�THE�FOLLOWING���

KG@QB��Q�@�MDV@QBGHUD�*YG�+�
CEK��

5HE� hAi� OPTION�TELLS� $<5E7�TO�CREATE�
AN� ARCHIVE
� AND�THE� h�Ri� SWITCH� SAYS�
j"DD�EVERYTHING�YOU�FIND� ON�D FL� � TO�
THE�ARCHIVE
� INCLUDING�CONTENTS�OF�ALL�
THE�DIRECTORIES�k

5HE�OTHER�NEAT�FEATURE�OF�$<5E7�
IS�SOMETHING�CALLED� hAUTOSHOW��� *F�
YOU�ARE�CREATING�AN�ARCHIVE�AND�YOU�
WANT�TO� INCLUDE�A�TEXT�FILE�WHICH�MUST

CONTINUED�ON�PAGE� *�40

4%�1� &0�!�1�� ,*-/"00&,+�
%ATA�COMPRESSION� IS�THE�PROCESS�WHEREBY�A�FILE� IS� REDUCED� IN� SIZE��5HERE�ARE�
A�NUMBER�OF�DIFFERENT�METHODS�TO�DO�THIS�� �MOST�OF�WHICH� REQUIRE�A�DEGREE� IN�
MATHS�TO�UNDERSTAND�� /ORMALLY
�YOU�COMPRESS�DATA�TO�ARCHIVE� IT�ON�FLOPPY�
DISKS�OR�TO�UPLOAD� IT�TO�A�BULLETIN� BOARD
� AND�THEN�DECOMPRESS� IT�USING�THE�
SAME�PROGRAM�WHEN�YOU� NEED� IT�AGAIN�

"NY�FILE�CAN�BE�COMPRESSED
� ALTHOUGH�THE�ONES�WHICH� PRODUCE�THE�MOST�
IMPRESSIVE�SIZE�SAVINGS�TEND�TO�BE�TEXT�OR�PICTURES�
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����� #*0/*9�**��	1
�NEVER�ENDING�SHOOT�EM�UP�
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#DG@�>JHKM@NNDJI�PODGDOD@N�� �NK@@?�O@NON
5O�TEST�OUT�THE�FILE�COMPRESSION�UTILITIES
�WE�CREATED� A� hMIXED� BAG�� DRAWER�
CONTAINING�AN�APPLICATION
� SOME�TEXT�FILES�AND�SOME� *''�GRAPHICS��5HE�TOTAL�
SIZE�CAME�TO����,��8E�TIMED�EACH�OF�THE�COMPRESSION�UTILITIES
� BOTH�TO�
COMPRESS�AND�DECOMPRESS�THE�FILES
� AND�WE�ALSO�MEASURED�THE�COMPRESSED�
FILE�SIZE�� /O�OTHER�PROGRAM�WAS� RUNNING�WHILE� THE�FILES�WERE�BEING�
COMPRESSED�DECOMPRESSED��5HE� RESULTS�ARE�SHOWN�BELOW�� THE�PERCENTAGE�
SPACE�SAVED� IS�WORKED�OUT�BY�THE�FORMULA���� �	COMPRESSED� SIZE
�	ORIGINAL�
SIZE
�� /OTE�THAT�(CJ9E(57?9E�WAS�NOT�INCLUDED� IN� THE�TESTS�SINCE� IT�IS� NOT�
DESIGNED� TO�COMPRESS�COLLECTIONS�OF�FILES�� �MERELY�SINGLE�FILES�

1ROGRAM� 5IME�TO�5IME�TO� ��SIZE�SAVED�
COMPRESS�	SECS
� DECOMPRESS� 	SECS


$<5E7� ���� ���� ��
$<�� ���� ��� ��
2CC� ���� ��� ��
(#�2=D� ���� ��� ��
$2� ���� ��� ��
�A=;�E7� ���� ���� ��

(CJ9E(57?9E�MAY�NOT�HAVE�THE�MOST�IMPRESSIVE�FILE� REQUESTER�IN�THE�WORLD
�
BUT� I T iS�S TILL�AN� INCREDIBLY�POPULAR�FILE�COMPRESSION�PACKAGE

CONTINUED�FROM�PAGE����

BE�READ
�YOU�JUST�MAKE�SURE�THAT�THE�
FILE iS�NAME�ENDS�WITH�THE�EXTENSION�
h �TXT�DISPLAYMEi
� AND�WHEN�THE�
ARCHIVE� IS�EXTRACTED�THE�CONTENTS�OF�
THE�TEXT�FILE�WILL� AUTOMATICALLY�APPEAR�
IN�A�WINDOW��5HIS� IS�A�GREAT�WAY�FOR�
ADDING�A�COPYRIGHT�NOTICE
�GIVING�
INSTRUCTIONS�ABOUT�HOW�TO� RUN�A�
PROGRAM�OR�WHATEVER�

)%�
5HIS�UTILITY
�WRITTEN�BY�4TEFAN� #OBERG�
FROM�4WEDEN
� IS�SHAREWARE�� �HE�
REQUESTS�A�FEE�OF������ 'OR�THAT�YOU�
WILL� RECEIVE�A�VERSION� OF�THE�PROGRAM

�$<��=F�FC�
FCD<=FG=75G98�G<5G�
LCH�J=@@�CB@L�<9�
HF=B;�5�G=BL�

DECDCEG=CB�C:�=GF�
HG=@=G=9F

WITH�MORE�FEATURES
� SUCH�AS�THE�
ABILITY�TO�CREATE�MULTIPLE�VOLUME�
ARCHIVES�	THAT�IS
� ARCHIVES�WHICH�ARE�
SPLIT�ACROSS�TWO�OR�MORE�FLOPPY�DISKS��
THIS� IS�VERY�USEFUL� IF�YOUiRE�TRYING�TO�
COMPRESS� REALLY�BIG�FILES
�

5HE�USERS��GUIDE� IS�EXTREMELY�
LONG�� �OVER����,�OF�TEXT�� �BUT� IT�PAYS�
TO�READ� IT�THROUGH�AT�LEAST�ONCE�

"S�USUAL
�JUST�TYPING� hLHAi�WILL�
PRODUCE�A� LIMITED� LIST�OF�THE�OPTIONS�
AVAILABLE
� BUT�THIS�PROGRAM� IS�SO�
SOPHISTICATED�THAT�YOU�WILL� ONLY�BE�
USING�A�TINY�PROPORTION�OF�ITS�FACILITIES�
IF�YOU�JUST�GO�BY�WHAT�S�DISPLAYED� IN�
THE� LIST�

$<��IS�COMPATIBLE�WITH� $<5E7	� $2�
AND� $<5E7��FOR�THE�"MIGA
�AND�
SHOULD� BE�ABLE� 	WITH�ONLY�A�COUPLE�OF�
LIMITATIONS
�TO�DECOMPRESS�FILES�
WHICH� HAVE�BEEN� CREATED�WITH�ANY�OF�
THOSE�UTILITIES�

6NLIKE�MANY�OF�THE�OTHER�FILE�
COMPRESSION� PROGRAMS
� $<��ALLOWS�
YOU�TO�SET�THE�SPEED� OF�COMPRESSION��
THE�FASTER�THE�COMPRESSION
� THE�
LARGER�THE�ARCHIVE�WILL� BE�� )OWEVER
�
YOU�DONiT�HAVE�TO�SET�THIS�EVERY�TIME
� �THE� PROGRAM�DEFAULTS�TO�A�PERFECTLY�
REASONABLE�MID�WAY�SETTING
� AND�
MOST�USERS�WONiT �EVER�BOTHER�
CHANGING�THIS�

7,,
2CC�WAS�ORIGINALLY�WRITTEN�BY�3AHUL�
%HESI
� AND�WAS�PORTED�TO�THE�"MIGA�
BY�+� #RIAN�8ATERS
�WHO�ASKS�FOR�A�
����TO� ����DONATION�� �ALTHOUGH�HE�
SAYS�THAT� jYOU�SHOULD�NOT�FEEL�GUILTY�
IF�YOU�DON�T�SEND� ANYTHING�k� *T�IS�
COMPATIBLE�WITH�2CC�ON� BOTH� 1$S�AND�
6NIX�MACHINES�

2CC�ISNiT �AS�SOPHISTICATED�AS

SOME�OF�THE�OTHER�PROGRAMS�
AVAILABLE
� AND�CAN� SOMETIMES�BE�
RATHER�ANNOYING�TO�USE�� 'OR�INSTANCE
�
IT�SEEMS�TO�DEMAND�THAT�ALL� ARCHIVES�
HAVE�A� h �ZOO�� EXTENSION� � �SO�YOU�
HAVE�TO� RENAME�ANY�WHICH�DONiT�

0N�THE�OTHER�HAND
�2CC�DOES�
HAVE�ONE�NEAT�FEATURE�� IT�SUPPORTS�
BOTH� hNOVICEi� AND� hEXPERTi�
COMMANDS��4O
� SOMEONE�NOT�USED�
TO�THE�PROGRAM�CAN�TYPE� IN� h�ADDi� TO�
ADD�A�FILE�TO�AN�ARCHIVE
�WHILE�A�
SEASONED�USER�WILL� INSTEAD�TYPE�
hA1�i�

/OT�MANY�PEOPLE�SEEM�TO� USE�
;OO�THESE�DAYS
� BUT�BECAUSE� ITiS�
FAIRLY�POPULAR�ON�THE�6NIX�AND�1$�
PLATFORMS
� ITiS�CERTAINLY�WORTH� HAVING�
IN�YOUR�$�� DIRECTORY�

-(�7&-
2=D�IS� PROBABLY�ABOUT�THE�MOST�
COMMON�FILE�COMPRESSION�METHOD�
USED�ON� 1$S
� SO� IT�S� NOT�SURPRISING�
THAT�A�VERSION� HAS�APPEARED�FOR�THE�
"MIGA��8HAT�IS�SURPRISING
�THOUGH
� IS

THAT�IT�IS� RUNNABLE�FROM�THE�
8ORKBENCH� 	IT�HAS� ITS�OWN� ICON
�AND�
THAT�IT� IS� *NTUITION�
� RATHER�THAN�$-*��
BASED�� 'OR�THIS� REASON
� IT�WILL� BE�
POPULAR�WITH� PEOPLE�WHO�AREN�T�
PARTICULARLY�HAPPY�WITH� THE�4HELL
� OR�
THOSE�WHO�HATE�TYPING�IN�FULL�
PATHNAMES�FOR�EVERY�FILE�THAT�THEY�
WANT�TO�COMPRESS�

5HE�PROGRAM
� FROM�THE�1,8ARE�
COMPANY
� IS�SHAREWARE�� ����
REGISTERS�YOUR�COPY
�WHILE� IF�YOU�SEND�
����OR�MORE�	�
�YOU�WILL� BE�SENT�THE�
MOST�CURRENT�VERSION�OF�THE�PROGRAM�

4ETTING�UP�THE�PROGRAM� IS�
PERHAPS�A� LITTLE�AWKWARD�� �YOU�MUST�
COPY�THREE�FILES�TO�YOUR�4��DIRECTORY�
BEFORE�YOU�START�WORK�� �BUT�ONCE�
THAT�S�DONE
� IT� IS� REASONABLY�EASY�TO�
USE��0NE�THING�TO� REMEMBER�IS�THAT�
WHEN�YOU�WANT�TO�COMPRESS�A�FILE
�
YOU�MUST�TYPE� IN�THE� NAME�OF�THE�
ARCHIVE�WHICH�YOU�WANT�TO�CREATE��

IT iS� NO�USE�JUST�SPECIFYING� h3".�i� AS�
THE�DESTINATION
�YOU�MUST�ACTUALLY�
TYPE� h3".�MYARCHIVE�ZIPi�� *T�S�A�
SHAME�THAT�THE�PROGRAM�DOESN�T�
PROMPT�YOU�FOR�THE�NAME�OF�THE�
ARCHIVE
� INSTEAD�OF�JUST�SAYING�THAT�IT�
j$OULDNiT�OPEN�DESTINATION�FILE���4TILL
�
THERE� IS�ON�LINE�HELP�AVAILABLE� IF�YOU�
WANT� IT�

6SING�A�COMPRESSOR�FROM�AN�
*NTUITION�WINDOW� IS�FAR�EASIER�THAN�
HAVING�TO�COPE�WITH�THE�COMMAND�
LINE�� �*�D� RECOMMEND�ANYONE�TO�HAVE�
A� LOOK�AT�(#�2=D�

)7
$M�IS�BY�$ANADIAN�+ONATHAN� 'ORBES
�
WHO�ASKS�THAT�YOU�SEND� HIM�A�FEE�OF�
����	$ANADIAN�OR�64�%OLLARS
�� *T�IS�
COMPATIBLE�WITH� BOTH� $<5E7�AND� $<��

+ONATHAN� IS�CLEARLY�SOMEWHAT�
PROUD�OF�THE�SPEED�AND�COMPRESSED�
FILE�SIZES�THAT� $M�ACHIEVES�� �HE�
MAKES�THE�POINT�ABOUT�A�DOZEN�TIMES�
THAT�$M�IS�THE�FASTEST
�MOST�EFFICIENT�
AND�ALL�ROUND�BEST�THING�SINCE�SLICED�
BREAD�

*N�USE
� $M�PERFORMS�JUST�LIKE� ANY�
OF�THE�OTHER�$-*�BASED�COMPRESSORS��
JUST�TYPING� hLZi� PRODUCES�AN�
ABBREVIATED� HELP�SCREEN� 	ITiS�NICE�TO�
HAVE�A� h1RESS� RETURN�TO�CONTINUEi�
MESSAGE
� RATHER�THAN�THE�TEXT�JUST�
SCROLLING�OFF�THE�TOP�OF�THE�SCREEN
�
THOUGH
��5HE�PROGRAM� IS� INDEED�FAST
� �SEE�THE�TABLE�FOR�ACTUAL� SPEED

CONTINUED�ON�PAGE���4�

4%"/"�1,�$"1� &1
5HERE�ARE�TWO�MAIN�WAYS�OF�GETTING�HOLD�OF�1%�AND�SHAREWARE�FOR�THE�
"MIGA��FROM�A�1%�LIBRARY�OR�FROM�A�BULLETIN�BOARD�

5HERE�ARE�MANY�"MIGA�1%�HOUSES� ABOUT��YOU�LL� SEE�PLENTY�OF�ADVERTS�
HERE� IN��A=;5�+<CDD9E	� AND�WE�ALSO� PRINT�A� LIST�OF�1%�HOUSES�ON� PAGE������
:OU� SHOULD�EXPECT�TO� PAY�ANYWHERE�BETWEEN���P�AND�ABOUT�_�����PER�DISK
�
OFTEN�WITH�A�DISCOUNT�IF�YOU�BUY�A� LARGE�NUMBER�OF�DISKS� AT�A�TIME��8HETHER�
YOU�GO�FOR�THE�CHEAPEST�OR�NOT� IS� UP�TO�YOU�� �LARGER�AND�MORE�EXPERIENCED�
1%�HOUSES�OFTEN�HAVE�TO�CHARGE�SLIGHTLY�MORE�BECAUSE�THEY�ARE�EMPLOYING�
FULL�TIME�STAFF
� AND� INCLUDE�A�CATALOGUE�WITH�YOUR�ORDER�

5HE�ADVANTAGE�OF�GETTING�SOFTWARE�FROM�A�BULLETIN� BOARD� IS�THAT�YOU�CAN�
BE�FAIRLY�SURE� IT iS�THE� LATEST�VERSION�� �THE� PEOPLE�WHO�USE�##4S�ARE� SERIOUS�
ENTHUSIASTS
� AND�ALWAYS�WANT�THE�MOST�UP�TO�DATE�VERSIONS�OF�EVERYTHING��0N�
THE�DOWN�SIDE
�THOUGH
�YOU�LL� NEED�A�MODEM�TO�CONNECT�	CHECK�OUT��A=;5�
+<CDD9ER F �MODEM�OFFER�FOR�A�COUPLE�OF�REASONABLY�PRICED�UNITS
��:OU�LL� ALSO�
HAVE� TO� PAY�PHONE�CONNECTION�CHARGES�FOR�THE�TIME�THAT�YOU�ARE�ON�LINE�

5HERE�ARE�A�GROWING�NUMBER�OF�BULLETIN� BOARDS�WITH� LARGE�QUANTITIES�OF�
"MIGA�SOFTWARE� AVAILABLE�FOR�DOWNLOAD��5WO�GOOD�EXAMPLES�ARE����FOR�"MIGA�
	�������� ����
�AND�5HE�$HEAM�"MIGA�##4�	�������������
��0N�THE�OTHER�
HAND
�YOU�COULD�JOIN�UP�TO�$*9�	$OMPULINK� *NFORMATION�EXCHANGE

�WHICH�
CATERS�FOR�USERS�OF�A�VAST�RANGE�OF�COMPUTERS
� INCLUDING�THE�"MIGA��5HERE�
ARE� ALSO� HUNDREDS�OF�CONFERENCES
� RANGING�IN�SUBJECT�FROM�BIKING�TO�PINBALL�
MACHINES
� POLITICS�TO�CRYPTOGRAPHY��.ANY�OF�THE��A=;5�+<CDD9E�WRITERS�HAVE�
THEIR�OWN�$*9�ACCOUNTS� 	MINE� IS� hIWRIGLEYi
��SO�YOU�CAN�GET�FIRST�HAND� ADVICE�
ON�YOUR�PROBLEMS�
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O X �7���1-":�� �3&"%�	�
�"�COLLECTION�OF�EDUCATION�
PROGRAMS�FOR�THE�UNDER���YEAR�OLD�S�
0 9 �7���'*4)�5"/,�4*.6-"503�"�PROGRAM�THAT�
SIMULATES�AN�AQUARIUM��7ISUALLY�PLEASING�
2 9 �7���803%�83*()5�� �". *("�41&--
�$ONTAINS�
OVER��
����WORDS���MORE�WORDS�CAN�BE�ADDED�
0 9 �7�� �)064&�)0-%�*/7&/503:�.EANS�OF�
MAINTAINING�ALL�YOUR�)OUSE�HOLD�POSSESSIONS�
2 9 �7���%1"*/5�"35�$ONATINS�LOADS�OF�PICTURES�FOR�YOU�
TO�MESS�AROUND�WILH��-OADS�INTO�YOUR�%PAINT�
2 9 �7���57�� �7*%&0�(3"1)*$4�	�
�1ACKED�WITH�
BACKGROUND�SCREENS�FOR�YOUR�VIDEO�PRODUCTIONS�
%IFFERENT�TYPES�OF�GRAPHIC�STYLES��1EEL
�TAKES�AN�*''�
1ICTURE���PEELS�IT�DOWN�THE�SCREEN
���.UCH�.ORE�
2 9 �7���7*%&0�130%6$5*0/�	�
�#OTH�DISKS�ARE�
1ACKED�WITH�VIDEO���(ENLOCK�UTILITIES�
2 9 �7����13*/5�456%*0�&XCELLENT�FOR�PRINTING�PICTURES�
OR�TEXT��"N�EXCELLENT�PROGRAM�FOR�ALL�PRINTER�OWNERS�
2 9 �7����."45&3�7*364�,*--&3�7IRUS�$HECKER���,ILLER��
8ITH�&XCELLENT� OPTIONS��*NCLUDES�SEARCH�DISK�
2 �7����5)&�&.6-"5034�$OVERS�7ARIOUS�	�
�'ORMATS�
WHICH�INCLUDES�$1.��*#.�1$�� �45� 3EQUIRE���DRIVES��
2 9 �7����.�3�#"$,61�)%�"N�EXCELLENT�)ARD�DISK�
BACK�UP�PROGRAM��#ACKS�UP�ALL�OR�ANY�PART�OF�THE�DRIVE��
2 9 �7����(3"1)*$�*/5&3$)"/(&� INTERCHANGE�
GRAPHICS�#ETWEEN�"TARI�4T�1$�(RAPHICS�TO�THE�"MIGA��
2 9 �7����%*4,."45&3�V� �� �$OPIES�FILES�FROM�ONE�DISK�
TO�ANOTHER��%*4,4"-7�$ORRECTS���REPAIRS�
o �7����5&951-64�7&34*0/�� �� �5HIS�DISK�IS�NOT�JUST�AN�
UPDATE�BUT�COMPLETLY�/EW�8ORD�PROCESSOR�
2 9 �7��� � %61-*$"5*0/�� �#"$,61��4UPER�
%UPER
5URBO�COPY
�4ANITY�COPY���1$OPY��'OUR�NEW�
COPIERS�TO�BACKUP�YOUR�ORIGINALS�FOR�SAVE�KEEPING�
2 9 �7����'0353"/����V L�� C �$OMPILER
�LINKER���RUN�
TIME�SUPPORT�LIBRARY��'����
2 9 �7��� �$3044803%�$3&"503�"�PROGRAM�THAT�
CREATES�CROSSWORDS��61%"5&%�7&34*0/�
2 9 �7 ��� �.$"%�130(3".�5HE�0BJECT�%RAWING�
1ROGRAM�FOR�THE�"MIGA�IE�$"%�
2 9 �7��� �&%6$"5*0/"-���5:1*/(�56503�"�4IMPLE�
TYPING�WHICH�MEASURES�YOUR�SPEED�ON�THE�KEYBOARD��
2 9 �7����10454$3*15�*/5&313&45&3�V L�� �%OWN�LOAD�
ANY�1OST�4CRIPT�'ONTS�TO�YOUR�PRINTER��-IKE�A�LASER�1RINTER��
2 9 �7��� �/035)�$�V L�� �	�
�5HE�MOST�FAMOUS�$��
LANGUAGE�ON�THE�"MIGA
�&NDUDES�ALL�FILES�REQUIRED�
2 9 �7����&:&�0'�5)&�#&)0-%&3�)*/5�#00,�*NC�
*NTRODUCTION
�#ACKGROUND
�.APS
�4TRATEGY���4OLUTION�
2 9 �7��� �$)"04�453*,&4�#"$,�)*/5�#00,�*NC�
*NTRODUCTION
�#ACKGROUND
�.APS
�4TRATEGY���4OLUTION�
2 �7����"�(&/&�V������-ASTEST�VERSION�OF�THE�'AMILY�
5REE�PROGRAM��3EVIEWED�IN�$6�"MIGA�
2 9 �7����+"$,�/*$,*64�$0634&�%*4,4�	�
�"�SELECTION�
OF�&XTRA�COURSES�DESIGNED�WITH�THE�CONSTRUCTION�KIT�
2 9 �7��� �"/"-5*$"-$�413&"%�4)&&5�	�
�5HIS�IS�THE�
BEST�SPREAD�SHEET�PROGRAM�TO�DATE�ON�THE�"MIGA�
2 �7����5)&�406/%�53"$,&3�$0/7&35&3�-OAD�IN�A�
SOUND�TRACKER�TUNE���SAVE�AN�EXECUTABLE�'ILE�
2 �7 ��� �3&%�4&$503�&953"4�%*4,���0N�THIS�DISK�A RE ��
���POINT�'ONTS
����1OINT�FONTS
�VECTOR�STATS
�4TAR�FIELDS���
MUSIC�4PACE�+OURNEY�-ORNA��#Y�5HE�DEADZONE�5ROOPERS��
2 �7����3&%�4&$503�&953"4�%*4,���0N�THIS�DISK�ARE�
#IG�LOGOS
LITTLE�-OGOS
7ECTOR�4TARS
�4TARFIELDS
�#OB�"NIMS
�
7ECTOR�0BJECTS
�7ECTOR�#ALL�0BJECTS���VARIOUS�'ONTS�
2 9 �7��� �". *("�16/5�130(3".�1REDICT�WHICH�
HORSE�WILL�WIN�WITH�THIS�HORSE�PREDICTION�PROGRAM�
2 9 �7��� �,*/(�+".&4�	�
�5HIS�VERSION�OF�THE�#IBLE�#Y�
,ING�JAMES�HAS�BEEN�TYPING�ONTO�DISK���1ACKED�ON�	�

2�7����53"/4'03.&3�V ��� �5HIS�IS�THE�-ATEST�VERSION�
OF�THE�*#.�&MULATOR� DISK��3EQUIRE�AN�.4�%OS�DISK�
2 9 �7��� �41&$536.�&.6-"503�%"5"�%*4,���
"DVENTURE�$LASSICS�NEEDS�V����OR�V����
2 �7��� �54#�7&$503�%&4*(/&3�5HE�4PECIAL�#OTHERS�
PRESNETS�5HE�54#�7ECTOR�DESIGNER�V L � L 
 �5HIS�PROGRAM�WILL�
CREATE�FILLED�VECTOR�OBJECTS
� LINE�VECTORS���#OBS�
2 9 �7����$-*1�"35�$0--&$5*0/�� ��&IGHT�MORE�DISKS�
FULLY�PACKED�WITH�EXCELLENT�CLIP�ART�����
2 9 �7 ����4*%�V L�� � �3EPLACES�THE�$-*�$OMMAND�LINE���
MAKES�LIFE�VERY�EASY��3ECOMMENDED�FOR�ALL�
2 9 �7 ��� �#64*/&44�$"3%�.",&3�%ESIGN�YOUR�OWN�
#USINESS�CARDS�ON�THE�"MIGA�
2 9 �7 ��� �1%4�65*-*5*&4�/O������'3&&$01:
�3EMOVES�
PROTECTED�GAMES�COPY�PROTECTION�SO�THAT�THE�USER�CAN�
INSTALL�THEM�ON�HIS�HER�HARD�DISK��%$"5
�$AN�CREATE�
YOUR�OWN�DISK�CATALOGUE��4$&/&3:
�$REATES�SOME�
EXCELLENT�FRACTAL�BASED�LAND�SCAPES��/6,&�V L�� �
2 9 �7 ��� �(&/&4*4�-"/%4$"1&�4CULPT�OR�.OULD�ANY�
FRACTAL�LANDSCAPE�IN�VARIOUS�TYPES���SIZES
�4HAREWARE
�
A X �7����1%4�65*-*5*&4���� ��.0%$0/7&35
�1ROGRAM��
/0*4&�1-":&3
�1ROGRAM��.6-5*�1-":&3
�1ROGRAM
�
WHICH�WILL�PLAY�VARIOUS�MODULES�NOT�JUST�ONE�TYPE�
� �7����3&%�4&$503�.0%6-&4�	.64*$
��7ARIOUS�
MUSIC�MODULES�FOR�USE�WITH�THE�34*�%EMO�.AKER��
A X �7��� ���� �#64*/&44�-&55&34�5HERE�ARE�OVER�����
4TANDARD�BUSINESS�LETTERS�ON�THIS�DISK��$AN�BE�USED�AS�
THEY�ARE
�OR�INSERT�SOME�PARTS�INTO�YOUR�OWN�LETTERS�TEXT
�
A X �7��� �5)&�%&4,�501�16#-*4)*/(�130(3".�5HE�
FIRST�AMIGA�1%�%ESK5OP�1UBLISHING�PROGRAM��*NCLUDES�
VARIOUS�EXTRA�FEATURES�OVER�THE�OLA8ORA�PROCESSOR��5EST�
&DITOR
�(RAPHICS�EDITOR���LOADS�MORE�
2 9 �7 ����".*$"4)�#"/,*/�5HE�BEST�BANKIN�PROGRAM�
THAT�I�HAVE�EVER�USED�ON�THE�"MIGA
�EASY�CONTROLS�
29 �7����1%4�65L-M&4�/O������#005(".&4
�5HE�IDEA�IS�TO�
INSTALL�ONE�OF�TWO�GAMES�ONTO�YOUR�DISKS�BOOTBLOCK��#RACKOUT�
��#REAKER
�7ERY�SIMPLE�TO�USE��#005(&/
�"NOTHER�BOOT�BLOCK�
PROGRAM��#0051*$
�5HIS�PROGRAM�WILL�INSTALL�ANY�*''�PICTURE�
ONTO�YOUR�DISKS�BOOTBLOCK��53"*/&3�.",&3�
2 9 �7 ��� �$)&.&45&5*$
�"�PROGRAM�THAT�DRAWS�
MOLECULES�USING�THE�CALOTTE�MODEL�� &XCELLENT�EFFECTS�
2 �7����6&%*5�803%�130$&4403�V� ��H � 5HIS�IS�AN�
EXCELLENT�8ORD�1ROCESSOR�WITH�VARIOUS�LEARN�MODES
�
.ENU�CUSTOMIZATION
�)YPERTEXT
�0N�LINE�HELP
�"�TEACH�
�MODE
�4PLIT�WINDOWS
�$OPY
�1ASTE
�6NDO���.ORE�
0 9 �7 ����1%4�65*-*5*&4�/ O�����%"5"&"4:
�&XCELLENT�
%ATABASE�PROGRAM��"�NICE�MENU�DRIVEN�SYSTEM��
-"/%4$"1&
�#ASED�AROUND�A�LANDSCAPE�DRAWING�
<0 9 �7��� �."/%&-#305�"%7&/563&�,*5�"�WELL�DONE�
MANDELBROT�(ENERATOR�WITH�FULL�SOURCE�$ODE�
��A X �7����1%4�65*-*5*&4�/ O�� � ��45*5$)&3:
�"�NITING�
PATTERN�PROGRAM��4.07*&
�7IDEO�PRODUCTION�SCROLLER��
0 9 �7 ��� �3":�53"$&3�$0/4536$5*0/�,*5� "�3AY�
TRACER�FOR�THE�"MIGA�COMPUTER��-OAD�8ORKBENCH�FIRST�
0 9 �7����8*/%08#&/$)�V L�0 �	�
�"N�EXCELLENT�8ORKb
BENCH�**�REPLACEMENT�FOR�ALL�VL���USERS��3ECOMENDED��
0 9 �7 ����".04�61%"5&�V L�� � �5HIS�IS�THE� LATEST�
3".04�UPDATE�FOR�THE�"MOS�1ROGRAMMER�
2 9 �7����1%4�65L-M&4�/O����13*/5*/(�65*-*5*&4�
115YPE
�114HOW
�"#'%
�7IEW
�5INY�1RINT
�'"45+&5
�"�
PROGRAM�FOR�%ESKJET�����USERS�YOU�WANT�TO�USE�THE�
RESOLUTION�ENHANCED�GRAPHIC�SET��(81RINT�* * �
2 9 �7����803,#&/$)�� �� �803,�45"5*0/�5HIS�IS�
NOT�JUST�ANOTHER�WORKBENCH�CLONE��*T�S�A�COLLECTION�OF�
UTILITIES�WITH�THE�8ORKBENCH�THEME�� 	�

2 9 �7����7*%&0�4$3&&/4���&XCELLENT�BACK�GROUND�
PICTURES�FOR�VIDEO�PRODUCTION�WORK��/ICE�BACK�DROPS�
0 9 �7����461&3#&/$)���&953"4�	�
�"N�EXCELLENT�REb
PLACEMENT�DISK�WITH�MORE�UTILITIES�THAN�THE�ORIGINAL�8#�
A �7��� �$63403�#"4*$�$0.1*-&3�$OMPILE�ANY�
"MIGA�#ASIC�PROGRAM�WITH�THIS�UTILITY�DISK�
0 9 �7��� �$��$0.."/%4�5HIS�DISK�IS�FILLED�WITH�UTILITIES�
WHICH�CAN�BE�USED�IN�4TARTUP�SEQUENCES�
29 �7����1%4�65*-*5*&4�/O����6TILITIES�INCLUDE
�"NTI�FLICKER�
PROGRAM��4AID�TO�STOP�THE�FLICKER�IN�)IGH�3ES��"TARI�45�
&MULATOR
�1ROGRAM�TO�TURN�YOUR�AMIQA�INTO�AN�45�

29�7���*.1-0%&3�V � �� �3EDUCES�FILE�SIZE�FOR�
SORAGE�ON�HARD�DRIVES�OUR�YOUR�OWN�COLLECTION�DISKS��
29�7��� �"/*."5*0/�456%*0�"N�EXCELLENT�
"NIMATION�CRESTOR�FOR�YOU�TO�MAKE�YOUR�OWN�
29�7��� �015��65*-*5*&4�V� �� �5HIS�DISK�IS�PACKED�
WITH�SOME�EXCELLENT�HARD�DISK�UTILITIES�
29�7����". *("�$��."/6"-�**�5HIS�MANUAL�IS�THE�
COMPLETE�$��MANUAL�FOR�THE�"MIGA���DESCRIBES�OPEN���WORK�
WITH�ALL�PARTS�OF�THE�$��SYSTEM�� *T�ALSO�CONTAINS�VARIOUS�
EXAMPLES
�SOME�SIMPLE���SOME�MORECOMPLEX�ALL�THE�WAY�
THROUGH�THE�DISKS�A�TUTORIAL�IS�THERE�TO�HELP�YOU�OUT��	�

29�7����41&$536.�&.6-"503�V L�� �#Y�,(#�
.AIN�UPDATED�FEATURE�IS�IF�NOW�HAS�SOUND�ABILITY�
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�L=B#>A?�AUTOMATICALLY�WORKS�OUT�WHAT�
TYPE�OF�ARCHIVE�YOU�WANT�TO�DECOMPRESS�� �
AS� LONG�AS� IT�S �SUPPORTED�BY�THE�PROGRAM
�
OF�COURSE�
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� IS�ACCESSED�USING�A�
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TESTS
� IT�DOESN�T�HAVE�MUCH� IN�THE�
WAY�OF�ADDED�FEATURES�� THE�AUTHOR�
HAS�OBVIOUSLY�GONE�AIL� OUT�FOR�SPEED�
AND�EFFICIENCY
� AND� LEFT� IT�AT�THAT�� *N�
FACT
� TH IS� IS� A� PERFECTLY� REASONABLE�
APPROACH��WHEN� LOOKING�AT�SOME� OF�
THE�OTHER� PROGRAMS
� *� MUST�ADMIT�
THA T� *� FOUND�MYSELF�WONDERING�JUS T�
WHO�WOULD�WANT�ALL� THE�
ESOTERIC�OPTIONS� THAT�
THEY�PROVIDE�

*)1�,*��%�,
.IQ?L.;=E?L�IS� NOW�A�
COMMERCIAL� PROGRAM
� BUT�
VERSION� ���B� REMAINS�AS�
SHAREWARE�� �TO� REGISTER�
SEND� ����TO� THE�AUTHOR

/ICO� 'RANCOIS
� IN�
#ELGIUM�

.IQ?L.;=E?L�IS� THE� PROGRAM�
RESPONSIBLE�FOR�THE� FLASHING�CURSOR�
ARROW�WHICH�YOU� SOMETIMES� SEE�
WHEN�YOU� RUN� A� PROGRAM�OR�READ� A�
DOC�FILE�� *T� PRODUCES�A�SELFb
DECOMPRESSING�VERSION� OF�ANY�
PROGRAM�WHICH�YOU� RUN� IT�ON
�WHILE�
CRUNCHED�DATA� FILES�SUCH� AS�
DOCUMENTATION� CAN� BE� READ� USING�
SOMETHING� LIKE�..GIL?�� �A�TEXT�
READER�WHICH�CAN� DECOMPRESS�
.IQ?L.;=E?L�FILES�

.IQ?L.;=E?L�IS� *NTUITION�BASED
�
AND� HAS� A� LARGE� RANGE�OF�MENU�
OPTIONS�� �STUDYING�
THE�MANUAL� IS�
CERTAINLY�
RECOMMENDED�
BEFORE�YOU� START�
TRYING�TO� USE�THE�
PROGRAM�� *ThS�
CERTAINLY�NOT�THE�
FASTEST�FILE�
COMPRESSION�
PROGRAM� AVAILABLE
�
BUT�FEATURES� SUCH�
AS� A� BUILT�IN� SCRIPTING� LANGUAGE�GO�
SOME�WAY�TO� REDUCING�THE� PROBLEM�� �
JUS T�WRITE�A�QUICK�SCRIPT�TO �TELL� THE�
PROGRAM�WHAT�TO �DO
� THEN� LET� IT�GET�ON�
WITH� THE�JOB�WHILE�YOU�GO�OFF�TO�THE�
PUB�FOR�A�COUPLE�OF�HOURS�

%OUBLE�CLICKING�ON� A� PROGRAM�
WHICH� HAS�BEEN� COMPRESSED�WITH�
.IQ?L.;=E?L�MAKES�THE� CURSOR�	OR�
THE� BACKGROUND�� �YOU�DECIDE�WHEN�
YOU� COMPRESS�THE� PROGRAM
� FLASH� IN�
DIFFERENT�COLOURS�WHILE�THE�PROGRAM�
DECRUNCHES
� THEN� IT� RUNS� AS�NORMAL��
'OR�TH IS � REASON�� �YOU�DON�T� NEED�TO�
MANUALLY�DECOMPRESS�FILES�� �
.IQ?L.;=E?L�HAS�BECOME�EXTREMELY�
SUCCESSFUL� IN�THE�"MIGA�WORLD�� *ThS� UP�
TO�YOU�WHETHER�YOU� ARE�WILLING�TO�WAIT�
WHILE� PROGRAMS�ARE� COMPRESSED�� �
.IQ?L.;=E?L�IS�BY�FAR�THE� SLOWEST�
PROGRAM� UNDER�TEST�

�'#!�,�
'OR�COMPLETENESS
� *�VE�ALSO�TESTED�
THE�"MIGA�VERSION� OF�"RC
�WHICH�WAS�
WRITTEN� BY�3AYMOND� 4� #RAND� 	THE�
ORIGINAL�"RC�WAS�CREATED� BY�4YSTEM

&NHANCEMENT�"SSOCIATES
�� 3AYMOND�
REQUESTS� A�FEE� IF�YOU� USE�THE�
PROGRAM
� ALTHOUGH� HE�DOESNhT �SPECIFY�
AN� AMOUNT�FOR�HOME�USERS��
COMMERCIAL� USERS�MUST�PAY������"RC�
ISN �T�A�WIDELY�USED�COMPRESSION�
FORMAT�ON� THE�"MIGA
� BUT�YOU�MAY�
STILL� FIND� SOME�ARCHIVES�WHICH� HAVE�
BEEN� CREATED�WITH� TH IS� PROGRAM�

�,�"#0�,-
1%�4OFT�DISK�7���
"LL� OF�THE�ABOVE�
COMPRESSION� PROGRAMS�
ARE� AVAILABLE�ON�VARIOUS�
'ISH� DISKS�OR�FROM� ONb
LINE� SERVICES�SUCH� AS�
$*9�� )OWEVER
�JU S T� PRIOR�
TO� STARTING�WORK�ON� TH IS�
COLUMN
� *� RECEIVED� A�
DISK�CALLED��L=BCP?LM�

FROM�1%�4OFT��"LTHOUGH�THE� PROGRAMS�
INCLUDED� ARE�NOT�ALL� THE�MOST�RECENT�
VERSIONS�AVAILABLE
� TH IS�DISK�
CONTAINS� LOADS�OF�PROGRAMS�� *B;L=��
8II�� *6���L=�AND�.)�8CJ�TO� NAME�BUT�
A� FEW�

5HERE� IS� ALSO�A�PROGRAM�CALLED�
�L=B#>A?��WHICH� PUTS�AN� *NTUITION��
BASED�FRONT�END�ON�MANY�OF�THE�
PROGRAMS�� AND�THIS� IS�WHAT�REALLY�
INTERESTED� ME��"RCHIVING�PROGRAMS�
CAN� BE�A� REAL� PAIN� TO �USE
� BECAUSE�
YOU�VE�GOT�TO � REMEMBER�THE�EXACT�
PATH� TO �THE� FILES� THAT�YOU�WANT�TO�
COMPRESS
� AND�THE�EXACT�PATH� OF�

YOUR�DESTINATION�
ARCHIVE�FILE�

�L=B#>A?�DOES�
AWAY�WITH� TH IS� BY�
PROVIDING�YOU�WITH� A�
	SOMEWHAT�QUIRKY
�
USER� INTERFACE�WHICH�
ALLOWS�YOU� TO� SPECIFY�
FILES�VIA�A� STANDARD�
3EQUESTER��:OU�
SELECT�THE�FILES�THAT�
YOU�WANT
�WHERE�THE�

FINISHED�OUTPUT� IS� TO�BE�STORED� AND�
WHETHER�YOU�ARE� COMPRESSING�OR�DEb
COMPRESSING�

*F�YOU� ARE�DE�COMPRESSING
� THE�
PROGRAM�WORKS�OUT�WHICH� UTILITY� HAS�
BEEN� USED� AND�AUTOMATICALLY�
SELECTS�THE� RIGHT�ONE��:OU� STILL� NEED�
THE� RELEVANT�UTILITIES� IN�YOUR�$��
DIRECTORY
� BUT�THEY�ARE�ALL� INCLUDED�ON�
THE�DISK�

�L=B#>A?�WILL� SUPPORT�8CJ�
*B;L=���L=��8II��.;E�	WHICH� IS� A�
VIRTUALLY�UNUSED�COMPRESSOR
� AND�
*&5;LJ�� A�DISK�COMPRESSION�
PROGRAM
� IT�PROVED�TO� BE�A� LITTLE�
UNSTABLE�ON�MY�"MIGA� 	AN�"����
1LUS�WHICH� IS�EQUIPPED�WITH� SOME�
EXTRA�MEMORY�AND� A�HARD� DISK�
DRIVE

� SOMETIMES�CRASHING�WITHOUT�
WARNING
� BUT� *� CAN� LIVE�WITH� THAT
�
GIVEN�THAT� IT�FINALLY�ALLOWS�ME�TO� USE�
THINGS� LIKE� *B;L=�WITHOUT�HAVING�TO�
WORK�OUT�THE� COMMAND� SYNTAX�
BEFOREHAND�

5HIS�DISK� IS�WELL�WORTH�GETTING�
HOLD� OF�� THE�COLLECTION� OF�UTILITIES� PLUS�
�L=B#>A?� IS�WELL�WORTH� THE�MONEY�

#>5IL>�IS�JUST�ABOUT�THE� LAST�WORD� IN�TEXT�
EDITORS�� �WHATEVER�THE�FEATURE�YOU�WANT
�
I T hS�BOUND�TO�BE�THERE

�#-%�'�!�4#(�-
-��((�,�#KKM=��
5ELESCAN�$OMPUTER�4ERVICES
0NE�DISK�MAG�WHICH� REGULARLY�TURNS�
UP� IS�1=;HH?L�� FROM�5ELESCAN�
$OMPUTER�4ERVICES
�WHICH� IS� RUN� BY�
/ORMAN�+ORDAN�� *ThS�A�BI�MONTHLY
�
TWO�DISK�AFFAIR�WHICH� COSTS�^������
"ND�WELL�WORTH� THE�SUBSCRIPTION� PRICE�
IT� IS
� TOO�

1=;HH?L�SELF�BOOTS�AND
� AFTER�
CHECKING�YOUR�"MIGA�FOR�VIRUSES�WITH�
THE� /UKE� PROGRAM
� PRESENTS�A� NICE
�
CLEAN�MENU� SCREEN�� .OST�OF�THE�STUFF�
ACCESSIBLE� FROM�THE�FIRS T�MENU� IS

TEXT�� EDITORIAL
� GENERAL� INFORMATION
�
JOKES
� A�$-*� TUTORIAL� AND� SO�ON��
)OWEVER
� CLICKING�ON�THE� g1ROGRAM�
MENU�� BUTTON� PRESENTS� A� SECOND�
SCREEN�WHICH� ALLOWS�YOU� ACCESS�TO�A�
SURPRISINGLY� LARGE� NUMBER�OF�
PROGRAMS��5HESE� RANGE�THROUGH�
GAMES�AND�DEMOS�TO�MORE� SERIOUS�
APPLICATIONS�� ON� DISK��
� FOR�EXAMPLE
�
THERE�ARE�DRIVERS�FOR�THE�$ANON� #+�
SERIES�OF�PRINTERS
� 4CLOM�!B?=E?L�
���� � 	AS�WELL� AS�,OE?	�� THE� LATEST�
VERSION� OF�THE�< ;M?�''�DATABASE�
PROGRAM
� AND� A�GREAT�DEAL� MORE�

"LTHOUGH� SOME�OF�THE�JOKES�ON�
THE�DISK�ARE� A� LITTLE� SUSPECT�	WELL


�(�)��'���#.�$�.�
$*)�)��'��

8ELL
�NOT�MUCH�OF�A�
RESPONSE�TO�MY�REQUEST�
FOR�DISK�MAGAZINES�SO�
FAR��COME�ON
�GUYS
� *�
CANhT �REVIEW�THEM� IF�*�
DONhT �SEE�THEM�

��4',�(+)�3765�%1�
�167-6-21�&%5)(�*4216�
)1(�21�0%1;�2*�6,)

%4',-8)45
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(EC�5@7�IS�A�PROGRAMMERiS�CALCULATOR�
WHICH�MANAGES�TO�F IT�A� LOT�	PERHAPS�TOO�
MUCH
� INTO�A�SMALL�WINDOW

�,
0�IS�AN� IMPRESSIVE�ACCOUNTS�PACKAGE
�
WHICH�SHOULD�HELP�TO�KEEP�A�TRACK�ON�YOUR�
BANK�BALANCE

THEY�ARE� IF�YOUiRE� POLITICALLY�CORRECT
�
ANYWAY
�AND�SOME�OF�THE�GRAMMAR�
IS
� TO�BE�KIND
� hCREATIVEi 
� THIS�DISK�
MAGAZINE� REALLY�IS�WORTH�GETTING�HOLD�
OF�� 'OR�A�COPY�OF�ISSUE��
� SEND� A�
CHEQUE�FOR�_����
�MADE�OUT�TO�/�
+ORDAN
� TO�5ELESCAN�$OMPUTER�
4ERVICES
� )ANDSWORTH� 3OAD

#LACKPOOL� ':���3'�

"ND� INCIDENTALLY
�WHILE� *iM�ON� THE�
SUBJECT�OF�DISK�MAGAZINES
� *� MUST�
APOLOGISE�FOR�AN�ERROR�IN�THE� REVIEW�OF�
(E9A=9E	� IN� THE�"PRIL� ISSUE��5HE�FIRST�
ISSUE� IS�FREELY�DISTRIBUTABLE
� BUT�IS�
NOT�ACTUALLY�FREE��5HE�AUTHOR�IS�
MAKING�A�CHARGE�OF�_�����TO�COVER�
DISKS
� POSTAGE�AND�SO�ON��4ORRY��
7ALUE�FOR�MONEY� ���������������������� � ���

6 5 * - * 5 * & 4

�+10�21&)&16�!&0(��
"ARDVARK�1%
"ARDVARK�1%� IS�A�SMALL� 1%� LIBRARY
�
AND�THE�OWNERS� SAY�THAT�THEY�TRY�TO�
STOCK� jONLY�GOOD�QUALITY�TITLES�WITH� A�
RATING�OF�� ����OR�OVER�� � �A�VERY�
WORTHY� INTENTION��"ARDVARK�CAN� BE�
CONTACTED�ON�������������

�BGF�	SIC
�-G=@=GL��=F?�� �IS�
COMPILED�BY�"NTHONY�$OOP�FROM�
#LACKPOOL� 	WHY�DOES�EVERYONE�SEEM�
TO�COME�FROM�#LACKPOOL��� 

� AND�
CONTAINS� A� RANGE�OF�UTILITIES� SUCH�AS�
,9KG(@HF�� �'�&�	REVIEWED� IN�THE� LAST�
ISSUE�OF��A=;5�+<CDD9E�	� $.��	A� LINK�
VIRUS�KILLER
� AND�%���� /ONE�OF�THE�
PROGRAMS�ARE�ORIGINAL
� BUT� IT iS� A�
REASONABLE�COLLECTION� OF�UTILITIES�� 'OR�
THAT� REASON
� *i LL�GIVE� IT���
7ALUE�FOR�MONEY���������������������� � ���

/�1&+$�1%"�
-/,$/�*0

*� USE�TWO�DIFFERENT�RATINGS�
SYSTEMS�	JUST�TO�BE�AWKWARD
�� *F�
*iM�REVIEWING�A�SINGLE�PROGRAM

*�GIVE�A� h1ROGRAM�3ATINGi� AT�THE�
END�� *F�ON�THE�OTHER�HAND
� *iM�
LOOKING�AT�A�DISK�FULL�OF�UTILITIES�
OR�WHATEVER
� YOU�LL�FIND�A� h7ALUE�
FOR�MONEYi� RATING�AT�THE�END�

SEEN�� *� CONGRATULATE�.ARTIN�� �AND� *iD�
ADVISE�ANY�PROGRAMMERS�OUT�THERE�TO�
GET�HOLD� OF�A�COPY�
7ALUE�FOR�MONEY���������������������� � ���

#1�5��  ,2+10
%OWNLOADED�FROM�$*9
�,
0��77CHBGF�	SNAPPY�NAME�
� IS�A�
SHAREWARE�PROGRAM�FROM�A�GUY�CALLED�
'RED�5RIGG
�WHO�ASKS�THAT�YOU�SEND�
_��� IF�YOU� USE�THE� PROGRAM�� 'OR�THAT
�
YOU�WILL�GET�AN� UPDATED�VERSION� OF�THE�
PROGRAM�WHICH�HAS�SOME�EXTRA�
FEATURES�ADDED�� /OT�THAT�THE�
UNREGISTERED�VERSION� IS� LIMITED�� �IT iS�
QUITE�A�POWERFUL� PROGRAM
�WITH�GOOD�
DOCUMENTATION�TOO�

:OU�LL� HAVE�GUESSED�FROM�THE�
NAME�THAT�THIS� IS� AN� ACCOUNTING�
PROGRAM
� BUT�IT�S� NOT�THE�NORMAL�
hHOME�ACCOUNTING��TYPE�JOBBY�� �,
0�
COULD�ACTUALLY�BE� USED�TO� KEEP�TRACK�
OF�A�BUSINESSi� FINANCES�

(ETTING�STARTED� ISN�T�TOO�EASY�� *�
HAD�A�COUPLE�OF�CRASHES�BEFORE� *� GOT�
THE�HANG�OF�EVERYTHING
� AND� *� MUST�
SAY�THAT�SOME�OF�THE�METHODS�USED�
TO�ENTER�DATA� ARENiT�THE�MOST�
INTUITIVE�THAT� *iVE�SEEN�� )OWEVER
� A�

FEW�MINUTES��
PLAYING�SOLVED�
THINGS
� AND�ONCE� *�
GOT�FURTHER�INTO�
THE� PROGRAM� *�
REALISED�JUST�HOW�
IMPRESSIVE� IT� IS�
:OU�START�BY�

ENTERING�YOUR�
DETAILS�� �NAME
�
ADDRESS�AND�SO�
ON��:OU�ALSO�ENTER�

THE� STARTING�NUMBER�FOR�CREDIT�AND�
DEBIT�PAYMENTS�� TYPICALLY�YOUiD� START�
WITH� ��FOR�CREDITS
� AND�WITH�THE�FIRST�
CHEQUE�NUMBER�FOR�DEBITS�

5HE�NEXT�THING�TO�DO� IS�SET�UP�
SOME�COST�CENTRES�� 5HESE�ARE�
DESCRIPTIONS�OF�WHERE�MONEY�COMES�
FROM�AND�WHERE� IT�GOES�TO�� *F�YOU�
WERE� USING�THE� PROGRAM�FOR�YOUR�
HOME�ACCOUNTS
�YOUiD� SET�UP�COST�
CENTRES�FOR�THINGS� LIKE�'OOD
�
&LECTRICITY
� 4ALARY
�$LOTHING�AND� SO�
ON��"�BUSINESS�WOULD�HAVE�THINGS�
LIKE�5ILL� 3ECEIPTS
� .AIL�0RDER
�(OODS�
1URCHASED�OR�WHATEVER�

5O�ENTER�A�TRANSACTION
�YOU�
SUPPLY�A�COST�CENTRE
� DETAILS� LIKE�THE

CONTINUED�ON�PAGE����

"!4,/!��
�
1%�4OFT�DISK�7���
�8JCE8�IS� A�TEXT�
EDITOR�FOR
PROGRAMMERS�� �AND�A�
DAMNED�GOOD�ONE� IT�
IS
� TOO�� *T�WAS�WRITTEN�
BY�.ARTIN� 3EDDY
�WHO�
ASKS�JUST�_��AS�A�
SHAREWARE�FEE�� �
WHICH�MEANS�THAT�
THEREiS�NO�EXCUSE�NOT�
TO�SEND� IT�TO�HIM�� �������������������������

5HE�PROGRAM� IS�A�
RATHER� LARGE����,�IN�SIZE
� AND� IS�
PACKED�FULL� OF�FEATURES�� 'OR� INSTANCE�
	AND� IN� NO�PARTICULAR�ORDER

�YOU�CAN�
CONVERT�NUMBERS�BETWEEN� BINARY
�
OCTAL
� DECIMAL� AND�HEXADECIMAL��:OU�
CAN�FORCE� KEYWORDS�TO�UPPER�CASE�
	THERE�ARE�THREE� KEYWORD�FILES�
SUPPLIED
� FOR�1ASCAL
�$�AND�
"MIGA%04
��:OU�CAN�ACCESS�
"MIGA%04�DIRECTLY�FROM�WITHIN�THE�
PROGRAM��:OU�CAN�ALTER�A�FILE iS�
ATTRIBUTES��:OU�CAN�SET�A�FILTER�ON�THE�
h0PEN� FILE�� 3EQUESTER�SO�THAT�ONLY
�
SAY
�FILES�ENDING�IN� h �('"i� ARE�
DISPLAYED��:OU�CAN�SET�THE�PROGRAM�
TO� AUTO�INDENT�AS�YOU�ENTER�YOUR�
PROGRAM��:OU�CAN���� THE� LIST�GOES�ON�

5HIS� REALLY� IS�ONE�OF�THE�MOST�
FULLY�FEATURED�TEXT�EDITORS�THAT� *iVE

��,
0��77CHBGF�
�5G�
@5FG�5�J5L�C:�

7<97?=B;�HD�CB�LCHE�
65B?��
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DATE�AND� PAYER�PAYEE
� AND�THE�
AMOUNT� INVOLVED��4TRANGELY
� YOU�
ENTER�FIGURES�WITH� NO�REGARD�TO�THE�
DECIMAL� POINT�� �SO�YOU�D�ENTER�_����
AS� �������
� AND�_�����AS� h���i��
5HIS�MAY�BE�THE�WAY�ACCOUNTANTS�ARE

�,<9�CB@L�7CAD@5=BG�
J=G<�(EC�5@7�=F�G<5G�
G<9E9�=F�>HFG�GCC�
AH7<�85G5�CB
8=FD@5L��

USED�TO�DOING�THINGS
� BUT� IT�CAUGHT�
ME�OUT�A�FEW�TIMES��:OU�MUST�ALSO�
STATE�WHETHER�THE� PAYMENT�HAS�BEEN�
RECONCILED�OR�NOT�� 3ECONCILIATION� IS�
THE� PROCESS�OF�CHECKING�YOUR�
ACCOUNTS�WITH�YOUR�BANK�STATEMENT�� �
SO�YOU�ONLY�ENTER�A� PAYMENT�DEBIT�AS�
RECONCILED� IF�YOU� HAVE�A�STATEMENT�
WHICH�AGREES�WITH� IT��"T�LAST�� �A�WAY�
OF�CHECKING�UP�ON�YOUR�BANK�

8HEN�YOU�WANT�TO�PRINT�OUT�A�
BALANCE
�YOU�ARE�PROVIDED�WITH� A�
REASONABLY�WIDE� RANGE�OF�OPTIONS
�
INCLUDING�THE�ABILITY�TO� PRINT�ONLY�
UNRECONCILED�ENTRIES
�WHETHER�TO� PRINT�
DEBITS
� CREDITS�OR�BOTH
� AND�WHETHER�
TO�SORT�BY�COST�CENTRE�� 3EGISTERED�
OWNERS�WILL�GET�A�VERSION�OF�THE�
PROGRAM�WHICH�ALSO�ALLOWS�THEM�TO�
PRINT�OUT�THE�ACCOUNTS�FROM�A�CERTAIN�
MONTH�

5RANSACTIONS�CAN�BE�ALTERED� AFTER�
THEY�HAVE�BEEN�ENTERED�� �TO�FLAG�
THEM�AS�RECONCILED
� FOR�EXAMPLE�� �
AND�THE�NEW�RECONCILED�BALANCE�
CALCULATED�� 'INALLY
� AT�THE�END�OF�YOUR�
ACCOUNTING�PERIOD�YOU�CAN� INSTRUCT�
THE�PROGRAM�TO� PRINT�OUT�ALL�THE�
TRANSACTIONS�AND�THEN�ERASE�THE�
INDIVIDUAL� DETAILS�FROM�DISK
� LEAVING�
ONLY�THE�BALANCE
� NEXT�REFERENCE�
NUMBER�AND� SO�ON�

�,
0�IS�AN� IMPRESSIVE�PROGRAM��
*�VE� NOT�EVEN�SEEN�A�COMMERCIAL�
ACCOUNTING�PROGRAM�WITH�THIS� RANGE�
OF�FEATURES�ON� THE�"MIGA�� 'RED�5RIGG�
IS�TO�BE�CONGRATULATED�� IF�YOU� CAN� LIVE�
WITH�THE�OCCASIONAL�QUIRK� IN� USER�
INTERFACE�DESIGN
� *iD� RECOMMEND� �,
0�
TO�ANYONE�WHO�THINKS�THAT�THEIR�
ACCOUNTS�COULD�BE� IMPROVED�BY�
COMPUTERISATION�
1ROGRAM� RATING�������������������������� � �� �

-/, �) 
1%�4OFT�DISK�7���
(EC�5@7	� BY�5IMESPAN�4OFTWARE
� IS�
INTENDED�FOR�ANY�PROGRAMMERS�OUT�
THERE�� *T�HAS�TWO�MODES�� ������AND�
''1�	FLOATING�POINT
��$YCLING�BETWEEN�
THE�TWO� IS�DONE�BY�MEANS�OF�THE�
<5"#>�KEY
� AND�EACH�MODE�HAS�
DIFFERENT�FUNCTIONS�� FOR�INSTANCE
�THE

I � I M U N f � I � U R W
"-5&3/"5&�5*5-&

�� %ATA� 4 E T� �

�I����� F �%ATA � 4ET� �

%ATA� �� 4MOOTHED�

Xg X �%ATA� �� 4MOOTHED

5*,&� 	SECONDS

%H@G=(@CG�IS�ONE�OF�THE�MOST�POWERFUL�DATA�PLOTTING�PACKAGES�AVAILABLE��5HE�
ABILITY�TO�PRODUCE� hBEST�F I T i�CURVES�WILL� PLEASE�SCIENTISTS�AND�MATHS�STUDENTS

` E J
*E;G7 ID G
RANAN�FOR�RANAHA �3�?� 7C:

�C
A<<
*JI�';K;A� ��

�
!G;F�-7I?D�
�;IJC;� ��
�

� � � �

*C *C *C *C
�� � �� �
� �� �� ��

� � � �� 
� �� 
� � 
 �
7 � �

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

� � � �
� R � �

*<< * < < *<< *<<
� � � �
; � � �

5HE��0�

��8=GCE�$=6E5E=5B�PROVIDES�A�REASONABLE
� ALTHOUGH�NOT�SPECTACULAR
�
WAY�OF�KEEPING�YOUR�LIBRARIES�OF�SOUNDS� IN�ORDER�� &DITING�SOUNDS�CAN�BE�A� LITTLE �

FRUSTRATING
�THOUGH

������MODE�ALLOWS�YOU�TO�PERFORM�
OPERATIONS� LIKE�&03�AND�/05�ON�
DATA
�WHILE�THE�''1�MODE�GIVES�YOU�
THINGS� LIKE�A� RANDOM�NUMBER�
GENERATOR�AND�THE� ABILITY�TO�CALCULATE�
SQUARE� ROOTS�AND�FACTORIALS�

%ATA� INPUT� IS�DONE�EITHER�VIA�THE�
KEYBOARD�OR�BY�CLICKING�ON� THE�
NUMBER�KEYS�DISPLAYED� ON�THE�
SCREEN��5HE�CALCULATOR�LAUNCHES� IN�
hSHRUNKi�MODE
�WHERE� IT�APPEARS�AS�
A�SMALL� GADGET�AT�THE�TOP�OF�THE�
SCREEN
� DISPLAYING�THE�TIME�	YES
�YOU�
GET�A�CLOCK�DISPLAY�FOR�FREE
��$LICKING�
ON� h&XPANDi� BRINGS� IT�TO�FULL� SIZE�

.Y�ONLY�REAL� COMPLAINT�WITH�
(EC�5@7�IS�THAT�THERE� IS�JUST�TOO�MUCH�
DATA�ON�DISPLAY�� BINARY�DIGITS�ZING�
ABOUT�WITH� ALARMING�SPEED
� AND� IT�
WOULD� HAVE�BEEN�NICE�TO�HAVE�JUST�A

LITTLE�MORE�EXPLANATION� IN� THE�DOC�FILE�
OF�JUST�WHAT�EVERYTHING� IS�� 'OR�SOME�
REASON
� THE� PROGRAMMER�HAS�DECIDED�
TO� KEEP�THE�CALCULATOR�S�WINDOW�AS�
SMALL� AS�POSSIBLE�� IT�WOULDNiT�HAVE�
HURT�TO�MAKE� IT�HALF�AN� INCH�DEEPER
�
AND� INCREASE�THE� SIZE�OF�SOME�OF�THE�
BUTTONS�
1ROGRAM� RATING�������������������������� � ���

*2)1&-),1
'ISH�DISK����
4UPPLIED�BY�6NIQUE�$OMPUTING
%H@G=(@CG�IS� A�SHAREWARE�DATA�PLOTTING�
PROGRAM�� THE�AUTHORS
�"LAN�#AXTER�
AND�5IM�.OONEY
� REQUEST�A� ����FEE��
"ND� IF�YOU� HAVE�ANY�NEED�TO�DISPLAY�
DATA�ON�SCREEN�OR�ON�A� PRINTER�IN�THE�
FORM�OF�A�GRAPH
� IT iS� ����EXTREMELY�
WELL� SPENT�

5HE�PROGRAM�STARTS� IN� OVERSCAN�
MODE�BY�DEFAULT
� ALTHOUGH�THIS�CAN�
BE�CHANGED�BY�ALTERING�ONE�OF�THE�
TOOL�TYPES�� *T� READS�DATA�FROM�A�
PLAIN�"4$**� FILE
�WHICH� SHOULD�
CONTAIN�COLUMNS�OF�NUMBERS�AS�
GENERATED� BY�A�SPREADSHEET
�
DATABASE�OR�WHATEVER��:OU�CAN
� OF�
COURSE
�JUST�USE�A�WORD� PROCESSOR�
OR�TEXT�EDITOR�TO�ENTER�THE�NUMBERS�

5HE�3EQUESTERS�USED�FOR�LOADING�
DATA�DON�T�CONFORM�VERY�WELL�TO�THE�
USER� INTERFACE�STANDARDS�THAT�WE�
EXPECT�TO�SEE�THESE�DAYS
� BUT�THEY�
ARE�EASY�ENOUGH�TO�COPE�WITH�ONCE�
YOU�VE�GOT�USED�TO�THEM��"FTER�DATA�
HAS�BEEN� LOADED
�THE�FORMAT�OF�THE�
DISPLAY�CAN�BE�CUSTOMISED�TO�
CONTAIN�THINGS�SUCH� AS�A�
BACKGROUND�GRID�AND� SO�ON��:OU�CAN�
THEN� PRINT�OUT�TO�ANY�DEVICE�WHICH�
USES�THE�1-5�� PORT
� SUCH�AS�A�
PLOTTER�OR�LASER�PRINTER�

#UT�THE� REALLY�IMPRESSIVE�FEATURE�
OF�%H@G=(@CG�IS� ITS�ABILITY�TO�PROVIDE�
hBEST�FIT i� CURVES�FOR�DATA�ENTERED��
5HESE�CAN�BE� LINEAR
� INTERPOLATED
�
POLYNOMIAL���� YOU�NAME� IT��"ND�ONCE�
YOUiVE�PRODUCED�THE�GRAPH�TO�YOUR�
LIKING
�YOU�CAN�SAVE� IT�OUT�NOT�ONLY�
AS�AN� *''�BUT�ALSO�AS�ENCAPSULATED�
1OST4CRIPT�	&14'

� 1OST4CRIPT
� %RAW�
	A�.AC�FORMAT
�OR�IN� )1(-���
FORMAT��5HIS�MEANS�THAT�YOU� SHOULD�
BE�ABLE�TO�PORT�THE� IMAGE�TO�
WHATEVER�DEVICE�YOU�WANT�

5HE�PROGRAMMERS� HAVE�OBVIOUSLY�
SPENT�SOME�TIME�USING�.ACS��
THINGS� LIKE�THE� &DIT�MENU� HAVE�
CLEARLY�BEEN�DESIGNED�WITH�THE�
.ACINTOSH� USER�INTERFACE� IN�MIND��
5HIS�MEANS�THAT�THE�COMMANDS�ARE�
CLEARLY�LAID�OUT
� AND�ARE�VERY�EASY�TO�
LEARN�

5RUE
�%H@G=(@CG�WILL� NOT�APPEAL� TO�
EVERYONE�� #UT� IF�YOU�EVER�HAVE�THE�
NEED� TO�PRODUCE�GOOD�LOOKING
�
PROFESSIONAL�GRAPHS�� �BE� IT�FOR�WORK�
OR�AT�SCHOOI� � �THIS�PROGRAM�SHOULD�
SOLVE�ALL�YOUR�PROBLEMS�
1ROGRAM� RA TIN G ���������������������� � ���

!5�����+!�
15��7�"!&1,/0
'ISH�DISK�����

4UPPLIED�BY�6NIQUE�$OMPUTING
'ISH�DISK�����CONTAINS�A�VOICE�EDITOR�
AND� LIBRARIAN� FOR�:AMAHAiS�%9����
SYNTHESISER�� �IT� IS�ALSO�COMPATIBLE�
WITH�THE�%9���AND�%9����5HE�
PROGRAM�BY�+AMES�.�4MITH� IS�
SHAREWARE�� ����
�TO�BE� PRECISE�

5O�USE�THE�PROGRAM
�YOU�
	OBVIOUSLY
� NEED�ONE�OF�THE�THREE�
SYNTHS�MENTIONED
� PLUS�A�.*%*�
ADAPTOR�WHICH� PLUGS� INTO�THE�"MIGAiS�
SERIAL� PORT��$ONNECT�UP�THE�%9
�
SELECT�THE�CORRECT�.*%*� CHANNEL�� �ONE�
OF�FOUR�POSSIBLES�� �AND�YOUiRE� READY�

5HE�PROGRAM� ALLOWS�YOU�TO�EDIT�
AND�AUDITION�VOICES�BEFORE�THE�WHOLE�
VOICE�BANK� IS�TRANSFERRED�OVER�TO�THE�
INSTRUMENT�� �YOU� CAN� PLAY�SOUNDS
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,HE6C$=:9�� �PROBABLY�ONE�OF�THE�MOST�MEDIOCRE�ADAPTATIONS�OF�$=:9�TO� BE�SEEN�
ON�A�COMPUTER�FOR�SOME�TIME���

CONTINUED�FROM�PAGE����

EITHER�FROM�THE�SYNTHiS� KEYBOARD�OR�
THE�"MIGA�S�� )OWEVER
� ITiS�THE�EDITING�
OF�THE�VOICES�THAT� *iM� NOT�KEEN�ON��
8ITH�THE�EDITOR�DISPLAY�ON�SCREEN
�
YOU�CLICK�ON�PARAMETERS�TO�CHANGE�
THEM�� #UT�CLICKING�ON�A�NUMBER�
IMMEDIATELY�DELETES� IT
� AND� LEAVES�
THE�CURSOR�OVER�A�BLANK�SPACE��:OU�
THEN�TYPE� IN�THE� NEW�VALUE�� *F�YOU�
FORGET�WHAT�WAS�ORIGINALLY�THERE
�
THOUGH
�YOU�RE�STUCK��JUST�HITTING�THE�
3ETURN� KEY�WILL�FILL�THE�SPACE�WITH� A�
VALUE�OF�ZERO��5HE�ONLY�WAY�TO� RETURN�
THE�PARAMETER�TO� ITS�ORIGINAL� SETTING�
IS�TO�CANCEL�THE�EDITING�PROCEDURE�
ALTOGETHER�� �WHICH�MEANS�DISCARDING�
ANY�OTHER�CHANGES�THAT�YOUiVE�MADE�

4OME�PEOPLE�MAY�NOT�SEE�THIS�
AS�A�MAJOR�FAILING
� BUT�THOSE�WHO
�
LIKE�ME
� TEND�TO�PLAY�AROUND�AND�
THEN�FORGET�WHAT�THE�ORIGINAL�VALUE�
WAS�WILL� FIND�THIS� INCREDIBLY�
FRUSTRATING�

"NOTHER�FAILING�IS�THE�FACT�THAT�
THE� PROGRAM� ISN�T�VERY�MULTITASKING��
FRIENDLY��"LTHOUGH� IT�S� POSSIBLE�TO

HIDE�THE�SCREEN�AND�GO�BACK�TO�THE�
8ORKBENCH�OR�ANOTHER�RUNNING�
PROGRAM
�FOR�SOME� REASON�WINDOWS�
DESELECT�THEMSELVES�ABOUT�TWO�
SECONDS� AFTER�YOUiVE�CLICKED�ON�THEM
� �SO�THEY�ARE�TOTALLY�UNUSABLE�� /O�
DATA� IS� LOST
� AND�THE�PROGRAM�DIDN�T�
CRASH
� BUT�YOU�HAVE�TO�QUIT�FROM�THE�
LIBRARIAN� BEFORE�YOU�CAN�USE�ANY

OTHER�APPLICATIONS�� 4O�MUCH�FOR�
MULTITASKING�

4TILL
� THOSE�GRIPES�ASIDE
� THIS� IS�A�
PERFECTLY�REASONABLE� LIBRARIAN� AND�
EDITOR�PROGRAM�

"LSO�ON�THE�SAME� 'ISH�DISK�IS�A�
SIMILAR�EDITOR�FOR�THE�59��;�AND�
%9���SYNTHS�
1ROGRAM�RATING�������������������������� � ���

12/�,2#"
'ISH�DISK����
4UPPLIED� BY�6NIQUE�$OMPUTING
8IZARD�8ORKS�WANTS�����AS�A�
SHAREWARE�FEE�FOR�THIS�VERSION�OF�THE�
CLASSIC� $=:9�SIMULATION�� �BUT�QUITE�
HOW�THEY�CAN�GET�AWAY�WITH� ASKING�
FOR�ANY�MONEY�AT�ALL� *� DON�T�KNOW�

-IFE� HAS�BEEN� PORTED�TO�EVERY�
COMPUTER�EVER�BUILT
� AND�THE�"MIGA� IS�
NO�EXCEPTION��5HERE�ARE�SOME�VERY�
PASSABLE�VERSIONS�AVAILABLE
�WITH�
ADDITIONS�TO�THE�BASIC�MODEL� SUCH�AS�
COLOUR�AND�EVEN� SOUND�

"LL�OF�THIS�MAKES� ,HE6C$=:9�SEEM�
JUST�A� LITTLE� BASIC��5RUE
� IT�IS�A�
PASSABLE�VERSION�� �THE�GRID� IS� LARGE
�
SO�THERE�WILL� BE�NO�PROBLEM� RUNNING�
OUT�OF�SPACE�WHILE�YOU�ARE�CREATING�
YOUR�COLONY�� #UT�THATiS� ABOUT� IT�� �NO�
SPECIAL� FEATURES
� NOT�EVEN�A�CLICK�AS�
EACH� ITERATION� IS� PRODUCED�� *TiS� NOW�
GENERALLY�ACCEPTED�THAT�$=:9�IS�FAIRLY�
hOLD� HATi 
� AND�THAT�ONLY�REALLY�WHIZZY�
VERSIONS�ARE� NOW�WORTH� EXPLORING��
,HE6C$=:9�JUST�AINiT�IN�WITH� A�CHANCE��
1ROGRAM�RATING��������������������������� �� �
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AND� RATED�EACH�AND�EVERY� ISSUE
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l �8HERE� POSSIBLE
� ALWAYS�TEST�ANY�
SOFTWARE�AND� HARDWARE� IN� THE�SHOP�
BEFORE�TAKING� IT�HOME
�TO �MAKE�SURE�
THA T� IT�WORKS� PROPERLY�
l �.AKE�SURE�YOU� HAVE�ALL� THE�
NECESSARY� LEADS
�MANUALS�OR�OTHER�
ACCESSORIES�YOU� NEED�
l �%ONhT �FORGET�TO � KEEP�YOUR�RECEIPT�

�/3#(!��3�*")(�
l �#E�AS� CLEAR�AS� POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO �BUY�� .AKE�
SURE�YOU� CONFIRM� ALL� THE�TECHNICAL�
DETAILS�OF�WHAT�YOU� ARE�BUYING�� 4OME�
THINGS�TO�BEAR� IN� MIND�ARE�VERSION�
NUMBERS
� MEMORY�REQUIREMENTS
�
OTHER�REQUIRED� HARDWARE�OR�SOFTWARE�
AND� COMPATIBILITY�WITH� YOUR�PARTICULAR�
MODEL� OF�"MIGA� 	THAT� IS
� MAKE�SURE�
YOU� KNOW�WHICH�VERSION� OF�,ICKSTART�
YOU� HAVE
�
l �$HECK�THE� PRICE�YOU� ARE� ASKED�TO�
PAY
� AND�MAKE�SURE�THA T� I T hS� THE�
SAME�AS�THE� PRICE�ADVERTISED�

l �$HECK�THAT�WHAT�YOU�ARE�ORDERING�
IS� ACTUALLY� IN� STOCK�
l �$HECK�WHEN� AND� HOW�THE�ARTICLE�
WILL� BE�DELIVERED
� AND�THAT� ANY�EXTRA�
CHARGES�ARE�AS� STATED�ON�THE�ADVERT�
l �.AKE� A�NOTE�OF�THE�DATE�AND�TIME�
WHEN�YOU�ORDER�THE� PRODUCT�

�/3#(!��3�*)-.
"S�WITH� BUYING�BY�PHONE
� YOU� SHOULD�
CLEARLY�STATE�EXACTLY�WHAT� IT� IS�YOU�
ARE� BUYING
� AT�WHAT�PRICE� 	REFER�TO�THE�
MAGAZINE
� PAGE�AND� ISSUE�NUMBER�
WHERE� IT hS� ADVERTISED
� AND�GIVE�ANY�
RELEVANT� INFORMATION� ABOUT�YOUR�
SYSTEM�SET�UP�WHERE� NECESSARY��:OU�
SHOULD� ALSO�MAKE� SURE�YOU� KEEP�
COPIES�OF�ALL� CORRESPONDENCE�BOTH� TO�
AND�FROM�THE�COMPANY�CONCERNED�

'�%#(!�,�./,(-
8HICHEVER�METHOD�YOU�BUY�BY
� YOU�
ARE�ENTITLED� TO� RETURN� A� PRODUCT� IF�IT�
FA ILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�

l �5HE�GOODS�MUST� BE�OF�
gMERCHANTABLE�QUALITYh�
l �5HE�GOODS�MUST�BE� gAS�DESCRIBED��
l �5HE�GOODS�MUST�BE�F IT �FOR�THE�
PURPOSE�FOR�WHICH� THEY�WERE� SOLD�
*F�THEY�FAIL� TO� SATISFY�ANY�OR�ALL� O F�THE�
CRITERIA
� THEN�YOU� ARE�THEN� ENTITLED�TO�
l �3ETURN� THEM�FOR�A� REFUND�
l �3ECEIVE�COMPENSATION� FOR�PART�OF�
THE�VALUE�
l �(ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN� RETURNING�ANYTHING
� ENSURE� THAT�
YOU�HAVE� PROOF�OF�PURCHASE�AND�THAT�
YOU� RETURN�THE� ITEM� AS� SOON�AS�
POSSIBLE� AFTER� RECEIVING� IT�� 'OR�THIS�
REASON� IT� IS� IMPORTANT�THAT�YOU�CHECK�
THE� HARDWARE�OR�SOFTWARE�AS� SOON� AS�
IT� IS�DELIVERED�TO�MAKE� SURE�
EVERYTHING�YOU� ORDERED� IS�THERE�AND�
WORKS�AS� IT� IS�SUPPOSED�TO�

")1�.)�*�3
1AYING�BY�CREDIT�CARD� IS� THE�MOST�
SENSIBLE�WAY
�WHETHER�BUYING� IN�
PERSON
� BY� POST�OR�ON�THE� PHONE
�
BECAUSE�YOU�MAY�BE�ABLE�TO� CLAIM�
THE�MONEY�FROM�THE�CREDIT�CARD�
COMPANY�EVEN� IF�THE�FIRM�YOU�ORDERED�
FROM� HAS�GONE�BUST�OR�REFUSES�TO�
HELP�SORT�OUT�YOUR�PROBLEM�

0THERWISE
� YOU�SHOULD� PAY�BY�
CROSSED� CHEQUE�OR�POSTAL� ORDER�� �
NEVER�SEND�COINS�OR�NOTES�THROUGH�
THE�MAIL�

!�..#(!�,�*�#,-
"LWAYS�CHECK�THE�CONDITIONS�OF�THE�
GUARANTEE
� AND� SERVICING�AND�
REPLACEMENT�POLICY
� SO�THAT�YOU� KNOW�
WHAT� LEVEL� O F�SUPPORT�TO �EXPECT��
"LWAYS� FILL� IN� AND� RETURN�WARRANTY�
CARDS� AS� SOON� AS� POSSIBLE
� AND�
MAKE�SURE� THAT�YOU� ARE� AWARE�OF�ALL�
THE� CONDITIONS� CONTAINED� IN�THE�
GUARANTEE�

�/3#(!�*�
&VEN�THOUGH� 1%�SOFTWARE� IS� RELATIVELY�
INEXPENSIVE
� YOU�SHOULD� STILL� APPLY�
THE�GUIDELINES�SET�OUT�ABOVE
� MAKING�
SURE�THAT�YOU�CONFIRM� ALL� ORDERS� AS�
CLEARLY�AS� POSSIBLE�

4HOPPING�AROUND� IS� STILL�
IMPORTANT�WHEN� BUYING�1%�BECAUSE�
DIFFERENT�HOUSES�CHARGE�DIFFERENT�
PRICES�FOR�THE� SAME�DISKS��5HERE� IS�
NO�SET�PRICING�STRUCTURE�FOR�DISKS
� BUT�
BEAR�IN� MIND�THAT�1%� HOUSES�ARE
� IN�
THEORY
� SUPPOSED�TO� BE�NON�PROFIT�
MAKING�OPERATIONS����

���"��%�&#-.� ),�
'�#&�),��,��/3#(!

�� .AKE�SURE�YOU�KNOW�EXACTLY�WHAT�YOU�WANT��%RAW�UP�A�CHECKLIST�OF�THE�
SPECIFICATIONS�YOU�ARE�LOOKING�FOR�AND�WHAT�YOU�WANT�IT�TO�BE�ABLE�TO�DO��
$HECK�W ITH�THE�SUPPLIERS�THAT�THEIR�PRODUCT�MATCHES�YOUR�LIST

� �8ILL�THE�PRODUCT�YOU�HAVE�IN�MIND�WORK�WITH�YOUR�EXISTING�SET�UP
�AND�
ANYTHING�ELSE�YOU�ARE�PLANNING�TO�BUY 

� �$AN�YOU�SEE�A�DEMONSTRATION �.ANY�PRODUCTS�ARE�ON�DISPLAY�AT�COMPUTER�
SHOWS�AROUND�THE�COUNTRY�

��"RE�THERE�ANY�HIDDEN�EXTRAS �%OES� IT�NEED��.B�TO�RUN
�OR�A�HARD�DISK 

� �8HAT�TECHNICAL�SUPPORT�IS�PROVIDED�BY�THE�SUPPLIER �%OES�THE�
MANUFACTURER�OFFER�AFTER�SALES�ADVICE �$HECK�BEFORE�YOU�BUY�

��$HECK�THE�GUARANTEE�TERMS��)OW�LONG�IS�THE�FREE�WARRANTY �8HAT�DOES�*T�
OFFER 

� �%RAW�UP�A� LIST�OF�THESE�DETAILS�AND�MAKE�THEM�A�CONDITION�OF�YOUR�ORDER�

��$HECK�THE�PRICE�AND�DELIVERY�DETAILS�WHEN�YOU�ORDER
�AND�MAKE�A�NOTE�OF�
THEM�

��/OTE�DOWN�WHEN�YOU�PLACED�THE�ORDER�AND�WHO�YOU�SPOKE�TO�

� � �8HEN� IT�ARRIVES
�CHECK�EVERYTHING�CAREFULLY
� IF�ANYTHING�IS�MISSING
�DONhT �
USE�THE�PRODUCT�AT�ALL�� �CONTACT�THE�SUPPLIER�� *F�IT �DOESNhT �WORK
�MAKE�THE�
OBVIOUS�CHECKS�SUCH�AS�THE�FUSE�� *F�IT �STILL�DOESNhT �WORK�DONhT �TRY�TO�FIX� IT �� �
CONTACT�THE�SUPPLIER�
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$ O RTE X ������������������������������������������������������������
$RAZY�+O ES ����������������������������������������������� ���
%ATAPLEX������������������������������������������������������ ��
%ATASCHOOL����������������������������������������������������
%ELTA� 1 I ������������������������������������������������������� ��
%ELTRAX������������������������������������������������������� ���
% IAM OND ������������������������������������������ �������
% IG ITA �������������������������������������������������������������� �
% IG ITZ ������������������������������������������������������������ ��
%IRECT�$OMPUTERS����������������������������������������
%YNAM ITE������������������������������������������ �������
&�.�$��( RAPH IC ����������������������������������������� ��
&VESHAM�. IC ROS ���������������������������� �������
' IRECREST������������������������������������������������������ ��
'UTURE�8 ORLD ���������������������������������������� �����
(ALAXY�( RA FIX �����������������������������������������������
(ASTE INER�����������������������������������������������������
)ARWOODS��������������������������������������� ��
� �����
) OBBYTE ������������������������������������������������ �����
)YDRA�4YSTEMS���������������������������������������� ���
*$16(������������������������������������������������������������
*NTRACOM �������������������������������������������������������
,OSMOS����������������������������������������������������������
-ADBROKE�$OMPUTING����������������������������� ���
. E RLIN �������������������������������������������������������������
.+$�4UPPLIES�����������������������������������������������
/EURAL� 1 % ������������������������������������������������ ���
0MEGA�1 RO JEC TS �����������������������������������������
0PTION�� � � � ����������������������������������������������� ��
0RION� 1% ������������������������������������������������������
11�/������������������������������������������������������������� ��
1ALA TINE ������������������������������������������������������� ��
1%�.AJICK�����������������������������������������������������
1%�4OFT������������������������������������������������������ ���
1ENTIRE� 1%����������������������������������������������������
1HOEN IX������������������������������������������������������� ��
1OWER���������������������������������������� 0#$
� ��
� ��
1UBLIC�%OMAIN����������������������������������������� ���
3OCTEC��������������������������������������������������������*#$
4ILICA�4YSTEMS���������������������� ���
� ���
� ���
4NAP��������������������������������������������������������������
4OFTSTORE������������������������������������������������������ ��
4TARTRON ICS����������������������������������������������������
4 W IFT����������������������������������������������������������� ���
4WITCHSOFT���������������������������������������������������� ��
5ELESCAN������������������������������������������������������ ��
5HE�(RAPEVINE�(ROUP� *N C ���������������������� ��
5,�$OMUTERS������������������������������������������������
5 RILOG IC ��������������������������������������������������������
6LTIMA�1% �����������������������������������������������������
7ORTEX���������������������������������������������������������*'$
8E�4 E RVE ������������������������������������������������������ �
8HITE�,NIGHT����������������������������������������������� ��
854� & LECTRON ICS��������������������������������
� ���
:ORK�& LECTRON ICS���������������������������������������� ��
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0,#14�/"�X�0,#14�/"�X�0,#14�/"�X�0,#14�/"�X�0,#14�/"�X �0,#14�/"�X�0,#14�/"�X�0,#14�/"
8ELCOME�TO�THE��A=;5�+<CDD9E�#UYERiS�(UIDE
�YOUR�REGULAR�GUIDE�TO�WHATiS�
HOT�AND�WHAT�S�NOT� IN�THE�"MIGA�MARKET�PLACE�� * T iS�DESIGNED�AS�A�SIMPLE�TO��
USE�YET�COMPREHENSIVE�GUIDE�WHICH�WILL�HELP�YOU�TO�MAKE�THE�RIGHT�BUYING�
DECISIONS�� *T�MAY�NOT� INCLUDE�EACH�AND�EVERY�PRODUCT�EVER�PRODUCED�FOR�THE�
"MIGA�	THAT�WOULD�TAKE�UP�VIRTUALLY�THE�WHOLE�OF��A=;5�+<CDD98�	� BUT� REST

ASSURED�THAT�ALL�THE�MAJOR�BRANDS�ARE�HERE�
5HE�#UYERiS�(UIDE�WILL� RUN�EACH�AND�EVERY�MONTH�AND�AS�NEW�PRODUCTS�ARE�

RELEASED�AND�OTHERS�DISCONTINUED
�WEiLL� BE�UPDATING�IT�ACCORDINGLY��5HIS�
MONTH�WE�BRING�YOU�WHAT�IS�POSSIBLY�THE�MOST�COMPREHENSIVE�GUIDE�TO �
SOFTWARE�FOR�THE�"MIGA�OWNER�

1"*/5�130(3".4
1RODUCT 4UPPLIER 1RICE 4CREEN�.ODES .AX�$OLOURS 0VERSCAN "NIMATION 3ATING *SSUE
.Y1AINT )#�.ARKETING _�� - �� /O /O ����� �
5HE�(RAPHICS� 4TUDIO "CCOLADE _�� -�. �� /O /O ����� �
%ELUXE�1AINT�� &LECTRONIC�"RTS _�� -�- *�. �) �� :ES :ES ���������	F �
%ELUXE�1AINT�� &LECTRONIC�"RTS _�� - �- *�. �) ���� :ES :ES � � � � � ��
%ELUXE� 1HOTO-AB &LECTRONIC�"RTS _��� - �- *�. �) ���� :ES /O ����� �
%IGI1AINT�� 4ILICA�4YSTEMS _�� -�6 ���� :ES /O � � � � �
1HOTON�1AINT�� .ICROLLLUSIONS _�� -�-* ���� :ES :ES � � � � � �
4PECTRA$OLOUR )#�.ARKETING _�� -�-* ���� :ES :ES ����� �
-�-OW�3ES
� -L�-OW�3ES� *NTERLACED
�.�.EDIUM
� )�)IGH�3ES

"/*."5*0/�40'58"3&
1RODUCT 4UPPLIER 1RICE "/*.�$OMPAT 0NION�4KIN 9�4HEET 4OUND 3ATING *SSUE
%ISNEY�"NIMATION�4TUDIO�4ILICA _�� :ES :ES :ES :ES � � � � �
'ANTAVISION )#�.ARKETING _�� /O /O /O :ES � � � � ��
.OVIE4ETTER 4ILICA _�� /O /O /O :ES ��� � � ��
5AKE�� 3OMBO _�� /O /O :ES :ES ������� ��

40-*%�.0%&--*/(�3":�53"$*/(
1RODUCT 4UPPLIER 1RICE 3AY�5RACING ���BIT "NIMATION #UMP�.APS 5EXTURES 3ATING *SSUE
3EAL� �%���� "LTERNATIVE� *MAGE _��� :ES :ES :ES :ES :ES � � � � � �
�
*MAGINE 4ILICA _��� :ES :ES :ES /O :ES � � � � � �
�
�%� PROFESSIONAL .ARCAM _��� :ES :ES :ES /O :ES ����� �
%RAW��% 4URFACE�6, _��� /O /O :ES /O :ES ����� �
4CULPT��% "LTERNATIVE� *MAGE _��� :ES :ES :ES /O :ES � � � � � �

.*4$�(3"1)*$4
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
7ISTA1RO )#�.ARKETING _��� 'RACTAL� -ANDSCAPES ������ � �
(ENESIS .ICROLLLUSIONS _�� 'RACTAL� -ANDSCAPES� � � � � � ��

*."(&�130$&44034
1RODUCT 4UPPLIER 1RICE ���BIT .AX�$OLOURS 'ILE $OMPOSITION $OLOUR 3ATING *SSUE

'ORMATS $ONTROL
"RT�%EPARTMENT 4ILICA _��� :ES �����M .ANY /O :ES � � � � �
"RT�%EPARTMENT�1RO 4ILICA _��� :ES �����M .ANY :ES :ES � �������� ��
1*9MATE 1RECISION _�� /O ���� *''
� /EO /O :ES ������� �
#UTCHER�� )#�.ARKETING _�� /O ���� *'' /O :ES ��� � �

1"(&�-":065�4:45&.4
1RODUCT 4UPPLIER 1RICE 0UTLINE�'ONTS 1ANTONE 1OSTSCRIPT ���BIT�$OL $OLOUR�4EP 3ATING *SSUE
1AGE4TREAM���� 4ILICA _��� :ES /O :ES :ES :ES � � � �
�
1RO1AGE���� 4ILICA _��� :ES :ES :ES :ES :ES � � � � � �
4AXON� 1UBLISHER 4URFACE�6, _��� :ES /O :ES :ES :ES � ���� �
1AGE4ETTER�� 4ILICA _��� :ES /O /O /O /O � � � �
4HAKESPEARE $LOUDHALL _��� /O /O :ES /O :ES � ���� �
$ITY%ESK 1RECISION _��� /O /O :ES /O /O ��� �

4536$563&%�%3"8*/(�130(3".4
1RODUCT 4UPPLIER 1RICE #EZIER�$URVES 1OSTSCRIPT 0UTLINE�'ONTS &14�COMPAT 3ATING *SSUE
1RO%RAW���� 4ILICA _��� :ES :ES :ES :ES � � � � �

%ESIGN8ORKS 4ILICA _��� :ES :ES :ES /O � � �
$"%�1"$,"(&4

1RODUCT 4UPPLIER 1RICE %9'�$OMPAT /O��0F 7ECTOR 1OSTSCRIPT 3ATING *SSUE
LAYERS 'ONTS

%YNA$"%% &XPRESS8ORKS _��� :ES ��� :ES :ES � � � � �

��� ".*("�4)011&3�m � *446&� ���m �+6/&� ����



9�$"%����� %IGITAL�.ULTIMEDIA ^��� :ES ��� :ES� 8ITH�UTIL� INCLUDED � ������ 


9�$"%����� %IGITAL�.ULTI.EDIA ^��� :ES ��� :ES� 8ITH�UTIL� INCLUDED � � � � � �
6LTRA%ESIGN .ARCAM ^��� :ES ��� :ES� :ES ����� �
803%�130$&44034

1RODUCT 4UPPLIER 1RICE 4PELL�$HECKER 5HESAURUS 1ICTURE�*MPORT 3ATING *SSUE
4CRIBBLE� )#�.ARKETING ^�� :ES /O /O � �� �� �
�
5RANSWRITE )#�.ARKETING ^�� :ES /O /O ����� �
�
1EN�1AL )ARWOODS ^�� :ES /O :ES � � � � �
�
,IND�8ORDS�� )#�.ARKETING ^�� :ES /O :ES �� �
�
1ROTEXT���� "MOR ^��� :ES :ES /O � � � � � �
�
8ORDWORTH %IGITA ^��� :ES /O :ES ������� �
�
�
&XCELLENCE�� )#�.ARKETING ^��� :ES :ES :ES � � � � �
�
1RO8RITE���� 4ILICA ^��� :ES :ES :ES ���� ��
8ORD�1ERFECT 4ENTINEL ^��� :ES :ES /O �����
%"5"#"4&4

1RODUCT 4UPPLIER 1RICE 5YPE 1ROGRAMMABLE D#"4& 3ATING *SSUE
$OMPATIBLE 

*NFOFILE )#�.ARKETING ^�� $ARD�*NDEX /O /O � � � �
1RO%ATA���� "MOR ^��� $ARD�*NDEX /O :ES ������� �
4UPER#ASE 1RECISION ^�� 3ELATIONAL /O :ES � � � �� �
4UPER#ASE�� 1RECISION ^��� 3ELATIONAL /O :ES � � � � �
��
4UPER#ASE�1RO�� 1RECISION ^��� 3ELATIONAL :ES :ES ��������� �
�
0RGANIZE�� )#�.ARKETING ^�� 3ELATIONAL /O :ES ����� �
413&"%4)&&54

1RODUCT 4UPPLIER 1RICE -OTUS�$OMPATIBILITY� (RAPHS 3ATING *SSUE
4UPER1LAN 1RECISION ^�� :ES :ES ����� �
"NALYZE� 1RECISION ^�� :ES :ES ����� �
.AXI�PI�AN���� )#�.ARKETING ^�� :ES :ES ���� �
1RO$ALC 4ILICA ^��� :ES :ES � � � � � �

"DVANTAGE 4ILICA ^��� :ES :ES � � � � �
�
,�4PREAD�� ,UMA ^�� :ES :ES ����� �
,�4PREAD�� ,UMA ^��� :ES :ES ����� � �
%($ALC %IGITA ^�� /O /O �� �

"NALYZE�� )#�.ARKETING ^�� :ES :ES ����� �
.6-5*.&%*"

1RODUCT 4UPPLIER 1RICE *NTERACTIVE &XTERNAL�%RIVERS "3EXX 3ATING *SSUE
1RESENTATION�.ASTER )#�.ARKETING ^��� :ES /O /O � � � � �
)YPER#OOK 4ILICA ^��� :ES /O :ES ������� �
"MIGA7ISION $OMMODORE ^�� :ES :ES :ES �������
$AN%O���� $HECKMATE�%IGITAL ^��� :ES /O :ES � � � � � 4

7IVA� .ICRO%EAL ^��� :ES :ES /O �� �
7*%&0�5*5-&34

1RODUCT 4UPPLIER 1RICE 0VERSCAN 5RANSITIONS "MIGA�'ONTS� )ORIZ�$RAWL 3ATING *SSUE
#ROADCAST�5 ITLER�� )#�.ARKETING ^��� :ES :ES /O� :ES � � � � �
4CALA� � 
� 4ILICA ^ � �� :ES :ES :ES� /O � � � � � �
4CALA� ��� 4ILICA ^��� :ES :ES :ES� /O �������
" LTERNATIVE�4CROLLER " LTERNATIVE� *MAGE ^�� :ES /O /O� :ES ����� 4

)OME�5ITLER )#�.ARKETING ^�� :ES /O /O� :ES ����� �
1RO5ITLER )#�.ARKETING ^��� :ES :ES :ES� :ES � � � �
7IDEO�$APTION� %ESIGNER .AZE ^��� :ES /O :ES� :ES � � � �
7IDEO� &ASE *NTERACTIVE�5CHNLGY ^�� :ES :ES :ES� :ES �� ��

%57�65*-*5*&4
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
"NTI" ;EN ^�� 'ONT� &NHANCER ������� �
#5��'ONT�&NHANCER )#�.ARKETING ^��� 'ONT� &NHANCER ����� �
4HOW.AKER 4ILICA ^��� 1RESENTATION� 4YSTEM ����� ��
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&LAN� 1ERFORMER���
%ELUXE�7IDEO��

4ILICA
&LECTRONIC�"RTS

_���
_���

1RESENTATION�4YSTEM�
1RESENTATION�4YSTEM

� � � � �
�������

��

.*%*�4&26&/$&34
1RODUCT 4UPPLIER 1RICE /O��OF�5RACKS� "MIGA 4ONG�"RRANGE 3ATING *SSUE

4AMPLES
4EQUENCER�0NE (AJITS _�� ��� :ES :ES ������� �
#ARS�1IPES�1RO ;ONE _��� 6NLIMITED� :ES :ES � � � � � �
1RO��� &VENLODE _��� ��� /O :ES ����� �
)ARMONI )#�.ARKETING _�� ��� :ES /O ����� �
,$4���� ;ONE _��� ��� :ES :ES � � � � � �
5IGER�$UB ;ONE _��� ��� :ES :ES ��� ���� �
.USIC�9 .ICROILLUSIONS _��� ���� :ES /O ��� � � �
.USIC�9�+UNIOR .ICROILLUSIONS _�� ���� :ES /O � � � � �
.ASTER�5RACKS .$. _��� ��� /O :ES � � �

5RAX .$. _�� ��� /O :ES � � � � � �
.*4$�.*%*�40'58"3&

1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
+". ;ONE _��� "LGORITHMIC�$OMPOSITION � � � � � �
9�0R ;ONE _��� -IBRARIAN ������� �
$.1ANION (AJITS _��� 1ATCH� &DITOR ������� �
$AGED�"RTIST ;ONE _��� 1ATCH�&DITOR � ���� �
$OPYIST�"PPRENTICE ;ONE _��� 4CORE�/OTATION ������� �
$OPYIST�%51 ;ONE _��� 1RO�4CORE� /OTATION ��� � � �
"UDITION�� )#�.ARKETING _�� 4AMPLE�&DITOR � � � � � ��
"UDIO.ASTER�� )#�.ARKETING _�� 4AMPLE�&DITOR � � � � � �
"UDIO�4CULPTURE 4.( _�� 4AMPLE�4EQUENCER � � ��
2UARTET .ICRO%EAL _�� 4AMPLE�4EQUENCER ����� �
.UGICIAN 5HALAMUS _�� 4AMPLE�4EQUENCER ����� �
.USIC�4TUDIO )#�.ARKETING _�� 4AMPLE�4EQUENCER � � �
5'.9 )#�.ARKETING _�� 4AMPLE�4EQUENCER � � � �
0CTA.&%�� "MIGA/UTS _�� 4AMPLE�4EQUENCER � � � � � �

&%6$"5*0/"-�40'58"3&
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
-EARN� TO� 3EAD�8ITH�1ROF 1RISMA _�� 3EADING ����� �

5HE�5HREE�#EARS 4CHOOL� 4OFTWARE _�� 3EADING ����� �
%ONALDiS�"LPHABET &NTERTAINMENTS� *NT� _�� 3EADING ����� �

$ASE
-ETiS� 4PELL 4OFTSTUFF _�� 8RITING � � � � �

5HINGS�5O� %O�8ITH�8ORDS� 4OFTSTUFF _�� 8RITING ��� � �

,IDS�5YPE (ENI4OFT _�� 8RITING ������� �
.ICKEYiS�;OO &NTERTAINMENTS� *NT� _�� .ATHS � � � �
(AME
� 4ET���.ATCH (ENI4OFT _�� .ATHS � � �

.AGIC�.ATHS 4CHOOL�4OFTWARE _�� .ATHS ����� �

'UN�4CHOOL� � &UROPRESS _�� �� h3iS ����� �SFC�� �

'UN�4CHOOL� � &UROPRESS _�� �� h3iS � � � � � �

1UZZLE�#OOK�� 4OFTSTUFF _�� �� �3iS ��� � � �

4ESAME�4TREET .ERIT�4OFTWARE _�� 1AINTING � � � �

1LAY� *T�4AFE %EJA�7U _� ��� (ENERAL ����� � �

1ICK�"�1UZZLE %EJA�7U _� ��� +IGSAW � � � �

)OORAY�'OR�)ENRIETTA 4KETLANDER _�� .ATHS ��� � �

#ACK�5O�#ASICS )#�.ARKETING _�� .ATHS ��� � �

.ATHS�"DVENTURE )#�.ARKETING _�� .ATHS ��� � � �

4PELL� &UROPRESS _� 8RITING ��� �� �

.ATHS� #LASTER�1LUS "BLAC�$OMPUTEC _�� .ATHS ����� �

.ATHS�.ANIA 4CHOOL� 4OFTWARE _�� .ATHS � � � � �

#ETTER�4PELLING 4CHOOL� 4OFTWARE _�� 8RITING � � � � �

��� ".*("�4)011&3�m �*446&� ���m �+6/&� ����



"NSWER�#ACK�2UIZ ,OSMOS� � ^�� ��g3hS � � � � � �
8EATHER�8ATCHER Z�� 8EATHER �n��� �

8HAT�*S�*T (ENI4OFT ^�� (EOGRAPHY ����� � � �
#ETTI� n ^�� .� TTHS� � � � � � � � e
'RENCH�.ISTRESS ,O�� 3 � � ^�� 'RENCH
.R�3OBOThS )#�.ARKETING ^�� 8RITING � � � � �
4PEAK�4PELL
&ARLY�-EARNING�.ATHS &41�4OFTWARE ^�� .ATHS
4PELII� 
C� TET &41�4OFTWARE ^�� 





4PELL�#OOK 4OFT4TUFF ��� NG� �n�
$AVE�.AZE �(�� IEY ^�� 2UIZ � � � � �� n
.ATHS�%RAGONS $OT� �LEY ^�� .ATHS� n �	V�G� � ����� ��*�� ��� ��n� �
4HAPES���$OLOURS ^� #ASIC� � ��� �������� �
'IRST� * ^� 3EADING � � � � 


3EAS� E�7ALLEY ^�� 2UIZ � � � � � G� �
4PELLBOUND n�ANDER�4OFTWARE ^�� ING� �O� � � � � � J@2� �� �� �
$OUND���"DD � ^�� .ATHS
1EPE� SN� n� 1RISMA� n ^�� � �
1ICTURE�#OOK �� n ^�� � �3hS �
.ONEY�.ATTERS 5NPLE� g3�� &DUCATIONAL� ^�� .ONEY � � � � � � ��
.ATHS�"DVENTURE �� �� ,OS�NO�S� ��n� ���n�n ^�� .ATHS� ��I� nnn�
��� +-*"-�(($)"�'�)"0�" .
1RODUCT 1RICE -ANGUAGE 0OMPLTER 3ATING� $LLN>
('"�<� �� ('���� T� EDIA ^�� #"4*$ 4EP�RE���� � n� �� � ������n�� ��� �
('"� �� �� �� ��� � ^�� �� � � � � � � ���
#LITZ 4IREN�4OFTWARE ^�� #"4*$ :ES ����7�� �� �� ���
�
".04 ^�� #"4*$ I I L I I L I I � � � � � ��
".04�$OMPILER &UR0PRE44� ��n ^�� $OMPILER :ES � � � � � �
�
".04��% &UROPRESS ^�� #"4*$�&XTENSION ��� ��� �
".04�5OME ^�� #"4*$�&XTENSION
&ASY &UROPRESS Z�� /O
)I4OFT�#"4*$ )I4OFT� �nnn ^�� #"4*$ :ES
32�'ORTH )��.ARKETING ^�� � ' O R T H � � :ES � � � � � �
-ATTTC )I4OFT� n ^��� $ :ES �� n�� �
�� ����n� �
"ZTEC�$� � � n � ^��� $ :ES � � � � � �������
.��"MIGA 3EAL�5IME ^��� LA�� :ES �
"RG"SM )#�.ARKETING ^�� "SSEMBLY n� �� V� ��
%EVPAC�� )I4OFT ^�� "SSEMBLY ) * nnn� � � � � �

�




 0/$'$/$ .




 � ����������������������������������� � ��f f ����f n� n
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING� *SSUE
"MI�#ACK���� 0MEGA�1ROJECTS J HN )ARD�%ISK�#ACKUP
2UARTEI#D$K )#�.ARKETING ^�� )ARD�%ISK�#ACKUP � � � � � ��� V
1ERSONAL�'ONTS�.AKE )#�.ARKETING ^�� #ITMAP�'ONT�&DITOR � � � n � �(#�3OUTE�1LUS $OMPLEX�$OMPUTERS ^�� nnnn�n

//� IO
(#�3OUTE�1LUS�&DIT ^�� &DITOR�'OR�(#3OUTE � � � �
'LOW���� 4ILICA� � +��4� *DEAS�1ROCESSOR �� ��
5URBO�1RINT�1RO )#�.ARKETING &NHANCED�1RINTING e� ��
��
%IRECTORY�0PUS � � � � � � ^�� %IRECTORY�6TILITY

. 0 + + ' $ - 8 .0++'$ -� '$./�W.0++'$ -�' $./ 	 .0++'$ -� '$./�\�.0++'$ -� '$./�\�.0++'$ -� '$./�\�.0++'$ -� '$./�\ .0++'$ -� '$./
"BLAC�$OMPUTEC� ���� ������� � %EJA�7U ���� � ������ (ENI4OFT � ��� ������� .$. � �� ���� ����� 4ENTINEL � ��� �������"CCOLADE� ��� � ��� � ���� � %IGITA ���� � ������ ('"�%ATA�.EDIA � ��� � ������ .ERIT�4OFTWARE� ���� �� �� �� �� ����� 4ILINA K^F� =K>��
��
�
"LTERNATIVE� *MAGE� � ��� �� � ���� � %IGITAL� .ULTIMEDIA ���� � ������ )ARWOODS � ��� ������� . ICROLLLUSIONS � ��� ������� 4IREN�4OFTWARE� N F I L � 	�
�	�	�
"MIGA�$ENTRE�4COTLAND� � �� � ��� ����� � &LECTRONIC�"RTS ���� � ������ )#�.ARKETING ���� � ������ 0MEGA�1	EJECTS ���� � ������ 4KETLANDER ��� ���� � ����"RNOR� � ��� ������ � &NTERTAINMENTS� *NT�
$HECKMATE�%IGITAL� � �� ���� �� ��� � &41�4OFTWARE

���� ������� �
���� � ������

)I4OFT
*NTERACTIVE�5ECHNOLOGY

���� � ������ �
���� �������

1RECISION�
1RISMA�4OFTWARE

� �� �� �� ����� �
� ��� �������

4.(
4OFTS TU FF

� �� � �������
�	�� ��1����


$LOUDHALL� � �� � ������� � &UROPRESS�
$OMMODORE� � �� � ������� � &VEN-ODE�4OUND8ORKS�
$OMPLEX�$OMPUTERS� � ��� � ������ � &XPRESS8ORKS

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

,OSMOS
,UMA
-ANDER�4OFTWARE

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

3AINBOW� � ��� � ����� �
3EAL�5IME�"SSOCIATES� � �� �� �� ����� �
3OMBO�1RODUCTIONS� ���� �� � F IF IM

4URFACE�6,� ��� � ��� ����� �
5RIPLE� g3h� 4OFTWARE� ���� �������
�GGI� �3FI3,3�L

$OOMBE�7ALLEY� � ��� � ������ � (AGITS�.USIC�4OFTWARE ��� � ��� � ���� .ARCAM� -TD � �� ���� ����� 4CHOOL�4OFTWARE ��� �� �� �� � ������

".*("�4)011&3�l �*446&� ���l �+6/&� ����



�*&$��0%,--"/�&+!"5� X� �*&$��0%,--"/�&+!"5� X� �*&$��0%,--"/� &+!"5

N � O C @
�3?3�@�F=B?�/A	/	5:/<13�5B723�
A=�/::�A63�43/AB?3@�?3C73D@�/<2�
ABA=?7/:@�3C3?�A=�6/C3�/>>3/?32�
7<�A63�47?@A�AD3:C3�7@@B3@�=4�F=B?�
4/C=B?7A3�;/5/G7<3

4,/!� -/, "00&+$

5HINK�ABOUT� IT 3EVIEW�OF� 5HINKER���� �
5&9TUAI�ANALYSIS 3EVIEWS�OF� "MIGA�5&9����A
�5HE�5&9#OOK �
%EAR�+OHN��� 3EVIEW�OF� &XCELLENCE�
� ,IND8ORDS
�1ERSONAL�8RITE
� 1RO8RITE
� 2UICKWRITE
� 4CRIBBLE�


5RANS8RITE
�8ORD1ERFECT
�1EN�1AL
� 1ROTEXT
�8ORDWORTH �
(O�WITH�THE�FLOW 3EVIEW�OF� 'LOW�� ��
.ARK�MY�WORDS 3EVIEW�OF� 1RO8RITE���� ��

!�1���0"� *�+�$"*"+1
4UPERBASE�GOES�FORTH 3EVIEW�OF� 4UPERBASE�1ROFESSIONAL��4UPERBASE�1ERSONAL
�4UPERBASE�1ERSONAL�� �
4UPERBASE�1RO���1ART�� 3EVIEW�OF� 4UPERBASE�1ROFESSIONAL�� 4UPERBASE�1ERSONAL
� 4UPERBASE�1ERSONAL�� �
5HE�#EER�5EST )OW�TO�CONSTRUCT� A�SURVEY�USING�4UPERBASE�1RO �
%ATA�ANALYSIS )OW�TO�PRESENT�THE� RESULTS�OF�A�4UPERBASE�1RO�SURVEY �
4UPERBASE�1ERSONAL� � )OW�TO�GET�MORE�FROM�THIS�EXCELLENT�DATABASE ��

# &+�+ &�) �*,!"))&+$
4PREADSHEETS )OW�TO�PRODUCE�BUSINESS�GRAPHICS�THE�EASY�WAY �
$HART�ATTACK 3EVIEW�OF� $HARTS� AND�(RAPHS ��

&+1"$/�1"!� �20&+"00

%OWN�TO�BUSINESS 3EVIEW�OF� )OME�0FFICE�"DVANTAGE �
#USINESS�ON�A�BUDGET 3EVIEWS�OF� (OLD� %ISK�0FFICE
�5HE�8ORKS�� 1LATINUM
� )OME�0FFICE�,IT �

!"0(1,-� -2�)&0% &+$
0,�1UNK���� .AKE�MY�PAGE 3EVIEW�OF� 1ROFESSIONAL�1AGE�� �
4TREAMING�HEADLINES 3EVIEW�OF� 1AGE4TREAM���� �
$APITAL�GAINS 5HE�ART�OF�CREATING�DROP�CAPS�WITH�1AGE�4TREAM �
'OR�WHAT� IT�S�WORTH 3EVIEW�OF� 8ORDWORTH���� �
'UN�WITH�FONTS 3EVIEW�OF� 1ERSONAL� 'ONTS�.AKER �
%*:�%51 5HE�KIT�REQUIRED�TO�SET�UP�A�DESKTOP�PUBLISHING�WORKSTATION �
8OBS�AND�DROPS )OW�TO�USE�1ROFESSIONAL�1AGE�TO�CREATE�DROP�CAPITALS�AND�WHITE�TEXT�ON�BLACK� PANELS �
$ARD�SHARPING %ESIGNING�$HRISTMAS�CARDS �
'LYING�ALLOTMENTS� )OW�TO�PRODUCE� LEAFLETS�AND�FLYERS ��
'ADE�TO�GREY 3EVIEW�OF� 1OWER�4CANNER ��
"LL� IN�A�DITHER 3EVIEW�OF� 563#0PRINT�1RO ��

!"0(1,-�3&!", � -/,!2 1&,+
.OVING�1ICTURES 3EVIEW�OF� 4IMPATICA �
#"4 3EVIEW�OF� #"4 �
(ENLOCK�AND� LOAD 3EVIEW�OF� 7IDEOMASTER�7.���(ENLOCK �
*MAGE�CONSCIOUS 3EVIEWS�OF� 4CALA
� #ROADCAST�5ITLER�� �
&NTITLED� OPINION 3EVIEW�OF� 7IDEO�$APTION�%ESIGNER �
+UST� *MAGINE 3EVIEW�OF� *MAGINE �
$OMPLETELY�CAPTIVATING 3EVIEWS�OF� 3OMBO�$OMPLETE�$OLOUR�4OLUTION
�7IDEO$ENTER�1LUS �
)OT�TOAST 3EVIEW�OF 7IDEO�5OASTER �
$ONTROL�YOUR�EDITING 3EVIEWS�OF� &.3�7IDEOPILOT�7����MAIN�UNIT
� .ULTIPLEXER
� 1$.�%ECODER


5IME�$ODE�.ODIFICATIONS
� &XTRA� INFRA�RED�UNITS
� ���PIN�PARALLEL�CABLE

7IDEO$ENTER7$�
�7$��MAIN�UNIT
� 3.$�� REMOTE�CONTROLLER
� &LECTRICLOWN�DISK��� �

4MOOTHING�IT 3EVIEWS�OF� "NTI"
� 'ONT�&NHANCER �
2UICK�AND�EASY�GENLOCKING 3EVIEW�OF� 3OCGEN�(ENLOCK�3(����$ �
*NVISION�1LUS�-IVE 3EVIEW�OF� *NVISION�1LUS�-IVE �
7ENI
�7IDI
�7ICI� "�#EGINNERiS�(UIDE�TO�DESKTOP�VIDEO �
1AL���:�$�(ENLOCKS 3EVIEWS�OF� &LECTRONIC�%ESIGN�1RO
� &LECTRONIC�%ESIGN �
4CALA���� 3EVIEW�OF� 4CALA���� �

��� ".*("�4)011&3�m �*446&� ���m �+6/&� ����



�'#!��-")**�,� #(��2� V� �'#!��-")**�,� #(��2� V� �'#!��-")**�,� #(��2

>=9J�L@9L�O9K
�'#!��-")**�,� #(��2� 	� �'#!��-")**�,� #(��2� V� �'#!��-")**�,� #(��2
0N�;�SCREEN� NEAR�YOU����
(RAB�THIS�
"�B IT�O F�A�MEDIA�STATION��
7IDEO�&ASE
"�#OARD�OF�MANY�COLOURS

3EVIEWS�OF�

3EVIEW�OF��
3EVIEW�OF��
3EVIEWS�OF�

3ENDALE�4UPER�����
� 3OCGEN�1LUS�GENLOCK
� 4HOW.AKER�(OLD�%ISK�
(UIDE� TO� %57�TAKES� A� LOOK�AT�GRABBING�
&LAN� 1ERFORMER�����
7IDEO�&ASE
*MPACT�7ISION� ��
� 3(#�4PLITTER
� (71������ 
� �����

��
��
��
��
��

0/�-*/&�$0..6/*$"5*0/4
$AN� ��$*9� *T )OW�TO� USE�$OMPULINK� *NFORMATION� &XCHANGE �
##�,ING )OW�TO�SET�UP�A�MODEM �
(ETTING�BAUD *NSIDE�YOUR�MODEM �
5HE�BEARDER�THEY�COMM 3EVIEWS�OF� 4UPRA.ODEM�����ZI
� 4UPRA.ODEM� ����
� 4UPRA.ODEM� ����ZI� PLUS
�

4UPRA.ODEM� ���� � PLUS
� '$.���� �
#RILLIANT�BULLETIN� BOARDS 5HE�MOST�POPULAR�� �AND�ODDEST�� �BULLETIN�BOARDS�AROUND �
$OMMPARING�PACKAGES 3EVIEWS�OF� "�5ALK� ***
� 0NLINE�� 1LATINUM�&DITION
� +3�$OMM� ����"
�

/$OMM� ���� �
(OING�ON�LINE 8HY� IT hS�WORTH� I T hS�GETTING�HOLD�OF�A�MODEM ��
&LECTRONIC�MAIL�AND�CONFERENCING 5HE�WORLD� OF�&�.AIL� AND�$*9 ��

.*%*�"/%�.64*$
.*%*� CLASS )OW�TO�GET�MORE�FROM�YOUR�.*%*�GEAR �
'IRST� IN� LINE 3EVIEW�OF� 4EQUENCER�0NE �
4OUND� PLUMBING 3EVIEWS�OF� #ARS�AND�1IPES�1ROFESSIONAL
� #ARS�AND� 1IPES �
1RO� TES T�AND�SURVIVE 3EVIEW�OF� 130� �� ���� �
4�S�S�SAMPLING )OW�TO� USE� SAMPLING�TECHNOLOGY �
4OUND� SENSE 3EVIEWS�OF� $AGED�"RTIST�.5������0P�%ELUXE
� 900R
� $.PANION �
.*%*� REVEALED .*%*�� �WHAT� IT� IS�AND� HOW�YOU�CAN� USE� IT �
.*%*� REVEALED .*%*� � �WHAT� IT� IS�AND�HOW�YOU�CAN� USE� IT �
.*%*� REVEALED .*%*� � �SEQUENCING �
.*%*� REVEALED .*%*� � �PERCUSSION ��
.*%*� REVEALED .*%*� � �CODES� AND�MESSAGES ��
.*%*� REVEALED .*%*� � �4:4&9��� IMPLEMENTATION�CHARTS ��
%OCTORINh� THE�5 3EVIEW�OF� ,$4�� �� �
4OUNDING�OUT� THE�SAMPLERS��� 3EVIEWS�OF� 4OUND�&NHANCER�� "UDITION���� 1ERFECT�4OUND�� ��
4�4�4TEREO�.ASTER 3EVIEW�OF� 4TEREO� .ASTER ��
.USIC� FOR�THE�MASSES 3EVIEW�OF� "UDIO�4CULPTURE ��

(3"1)*$4
WORLD�OF�GRAPHICS 3EVIEWS�OF� %ISNEY�1RESENTS�5HE�"NIMATION�4TUDIO �
1AINT�WAR 3EVIEW�OF� .Y�1AINT�� %ELUXE�1AINT� ***�� %ELUXE� 1HOTOLAB
� 1HOTON� 1AINT��
� %IGI�1AINT��
�

&XPRESS� 1AINT
� 5HE�(RAPHICS� 4TUDIO �
5AKE�YOUR�$OLOUR1IC 3EVIEWS�OF� $OLOUR1IC
� 4UPER1IC �
1ICTURE� THIS 3EVIEWS�OF� $OLORBURST
� %$57�� )".�&��"$4�)ARLEQUIN
� 7IDEO�5OASTER �
%RAFT�DODGES 3EVIEW�OF� %YNA$"%%�� %ITEK �
#ACK� TO� REALITY 3EVIEW�OF� 3EAL��%�VERSION� ���
� 3EAL�5HINGS �
4PECTACULAR�4PECTRACOLOR 3EVIEWS�OF� %IGI1AINT��
� 4PECTRACOLOR �
�%�OR�NOT��% 3EVIEWS�OF� %RAW� �%
� 3EAL� �%�� *MAGINE
� �%�1ROFESSIONAL �
"�WELCOME�VISTA 3EVIEW�OF� 7ISTA1RO�� 7ISTA �
4HOW�YOUR�TRUE�COLOURS 3EVIEW�OF� )".�& �
5HE� IMAGE� FACTORY 3EVIEW�OF� "RT�%EPT�1ROFESSIONAL ��
1AINT�BY�NUMBERS )OW�TO�GET�MORE�FROM� %ELUXE�1AINT�� ��
4UCCEEDING�WITH� FLYING�COLOURS 3EVIEW�OF� %ELUXE� 1AINT� *7 ��
5HE� NEW�WORLD�GENERATION 3EVIEW�OF� (ENESIS� THE�5HIRD� %AY ��
.ORE�COLOURS� FOR� LESS 3EVIEW�OF� %$57 ��

13&4&/5"5*0/�.6-5*.&%*"
.ULTIMEDIA�MARVEL 3EVIEW�OF� )YPERBOOK���� �
"LL� PRESENT�AND�CORRECT 3EVIEW�OF� 1RESENTATION�.ASTER �

&%6$"5*0/
IEACN� TO�YOUR�OWN�
$HILD�S� PLAY

3EVIEWS�OF� 'UN� 4CHOOL� 	UNDER��

� %ISNEY�	���

� 'UN�4CHOOL� 	���
� %ATABASE
� 1UZZLE� #OOK �
3EVIEWS�OF� 4ESAME�4TREET
� 'UNSCHOOL
� )OORAY�'OR�)ENRIETTA
� %ONALDhS�"LPHABET�$ASE
�

.ICKEY�S�3UNAWAY�;OO
� -EARN� TO� 3EAD�8ITH�1ROF
� -ET�S� 4PELL

5HINGS�5O�%O�8ITH�8ORDS
� 1UZZLE�#OOK� �
� 1LAY�*T� 4AFE
�(AME�4ET�AND� .ATCH


".*("�4)011&3�l �*446&� ���l �+6/&� ����



�*&$��0%,--"/� &+!"5� X� �*&$��0%,--"/� &+!"5� X� �*&$��0%,--"/� &+!"5

F � F h � OS� 3 ( 
 b � �O[F=== K �d�==== == =.AGIC�.ATHS
�5HE�5HREE�#EARS �
5EACH�TO�YOUR�OWN 3EVIEWS�OF� 4PELL�
� 'UN�4CHOOL� 	OVER��

� .ATHS�#LASTER�1LUS
� .ATHS�.ANIA


#ETTER�4PELLING
�"NSWER�#ACK�+UNIOR�2UIZ �
-IVE�AND� LEARN 3EVIEWS�OF� 8EATHER�8ATCHER
�8HAT� IS� IT
�8HERE� IS� IT 
� #ETTER�.ATHS


4CRABBLE
�4IM�$ITY
� 'RENCH�.ISTRESS �
1UBLIC�SCHOOLING 3EVIEWS�OF� -EARN�AND�1LAY��4IMON� AND�4PACE�.ATHS
�5OUCHSTONES


4HAPES��2UINGO
�5REASURE�4EACH
�+IGMANIA �
-IVE�AND� LEARN 3EVIEWS�OF� #IG�5OP�'UN
� 'LOWER�1OWER
�$:"%
�.R�3OBOT�S�4PEAK� �N�� 4PELL


&ARLY�-EARNING�.ATHS
�4PELLICOPTER��4PELL� #OOK�	���
 �
/EW�KIDS� IN� SCHOOL 3EVIEWS�OF� $AVE�.AZE
�.ATHS�%RAGONS�� 4HAPES�AND�$OLOURS
� 'IRST�-ETTERS �
4CHOOL�S�OUT 3EVIEWS�OF� .AGIC�4TORY�#OOK
� -ANGUAGES�5UTOR�� 3EASONING�WITH�5ROLLS �
5ACKLING�THE�AGE�GAP 3EVIEWS�OF� 'UN�4CHOOL� ��	UNDER��

� 	���

� 	����

� #ACK�TO�#ASICS
�.ATHS� "DVENTURE �
#UILDING�ON�THE�BASICS 3EVIEWS�OF� 4PELLBOUND
�$OUNT�AND�"DD
� 1EPEiS�(ARDEN
� 1ICTURE�#OOK ��
&DUCATION�FORUM 3EVIEWS�OF� .ATHS�"DVENTURE��.ICROMEASURE
� .O( ��

/,21"� -)�+0
"�ROUTE�TO�SUIT 3EVIEWS�OF� (7�3OUTE�1LUS��
�(#�3OUTE�1LUS�&DIT ��

21&)&1 &"0
(ET�YOUR�BACK� UP 3EVIEW�OF� 2UARTERBACK��2UARTERBACK�TOOLS �
)ARD�DISK�BACK�UPS 3EVIEW�OF� "MI�#ACK���� �

/�!&,
.AKING�8AVES 3EVIEW�OF� "MIGASAT
� #ONITO �
"�CAPTAIN�S� LOG 3EVIEW�OF� (�5:'-OG �

$"+"/�)� -/,$/�** &+$
8HICH� IS�THE�BEST� PROGRAMMING� LANGUAGE�FOR�YOU �
*NTUITION�S�BUILT�IN�MESSAGE�PASSING�FACILITIES �
#EGINNER�S�GUIDE� TO�PROGRAMMING ��
#EGINNER�S�GUIDE�TO�PROGRAMMING ��

�00"*�)"/ � -/,$/�** &+$
0PENING�LIBRARIES
� ALLOCATING�MEMORY
� CHECKING�INPUT �
$LEANING�UP�MEMORY�AND�SAFE�EXITING �
"SSEMBLY�LANGUAGE�ON�THE�.OTOROLA��������� ��
1ACK�A�DEVIL�OF�A�PUNCH 3EVIEW�OF� %EVPAC�� ��

 � -/,$/�** &+$
)OW�TO�JUMP�FROM�$�TO�MACHINE�CODE�AND�BACK �
)OW�TO�BUILD� AN�"MIGA�APPLICATION� IN�$ �
8INDOWS
�GADGETS�AND�PROJECTS �
)ANDLE�USER� INPUT �
$ONNECTING�"%RAW�TO�SCREEN�PIXELS �
'ILE�HANDLING �
*NTRODUCTION�TO�$ �

��0& � -/,$/�** &+$
#ATTLE�OF�THE�#ASIC 3EVIEWS�OF� ".04
� #LITZ�#ASIC
� ('"�#ASIC
� )I4OFT�#ASIC �

,1%"/� )�+$2�$"0
$ODE�A� LA�MODE .ODULA�� �
8RITE� TRUTHFULLY 1ROLOG �
"RGUING�WITH�"3EXX ��
���TOP�TIPS�FOR�8ORKBENCH 5HE�SECRETS�OF�8ORKBENCH ��

�* &$� � ��0& 
5HE�VALUE�OF�THE�VARIABLE �
4IMULTANEOUS�EQUATIONS �
(RAPPLING�WITH�('"�GADGETS �
.ORE�GADGET�GRAPPLING �
)OW�TO�BUILD� REQUESTERS�USING�('"�#"4*$ �
(ADGET�*MAGES
�"LERTS�AND4UPER#IT.APS ��

�* &$�!,0
$RACKING�THE�4HELL 5HE�WORKINGS�OF�YOUR�OPERATING�SYSTEM �
0PERATIONAL�MADNESS 3EVIEW�OF� .ASTERING�"MIGA�%04���7OLUME��
�7OLUME�� �

%ISK�HOUSEKEEPING�WITH�"MIGA%04 �
4YSTEM� RE�DIRECTION $ONTROLLING�THE�HEART�OF�THE�SYSTEM �
)OW�TO�RE�CONSTITUTE�THOSE�DEAD�DISKS �
$USTOMISING�YOUR�OWN�DISKS �
5UNING�UP�STARTUP�SEQUENCES �
)OW�TO�CREATE�A�MULTI�USER�SYSTEM �
)OW�TO�USE� PIPES�TO� IMPLEMENT�SIMPLE� REAL�TIME�CHAT�SYSTEMS �

".*("�4)011&3�m �*446&� ���m �+6/&� ����



.ULTI�TASKING�AT� THE�"MIGA%04� LEVEL �
8AS�"MIGA%04� ��WORTH� THE�WAIT ��
)OW�8ORKBENCH�CAN� START� AN� APPLICATION ��
5HE�THEORY�BEHIND� "MIGA%04 ��

".04
)OW�TO�CREATE�MUSIC� SCORES� FOR�USE�WITH�".04�ON� A�1%�BUDGET �
6TILITIES
� DEMOS�AND�GAMES�WRITTEN� IN� ".04�#ASIC �
5HE�".04�1%�-IBRARY
� PLUS�".04�HINTS� AND�TIPS �
0BJECT�CONTROL�WITH� THE�MOUSE� AND� THE�JOYSTICK �
-OOPING� IN�".04
THE�".04�$OMPILER�AND�".04��%�PREVIEW �
".04�ANIMATION� LANGUAGE �
".04��%�AND� ITS�TIPS �
".04�"."-�AND�EXOTIC�COPPER�ROUTINES �
$5EXT�AND� 4PRITE9 ��
".04�50.&�AND� THE�0ASIS� /$0.."/%�EXTENSION� DISK ��
&ASY�".04�SYSTEM�FOR�BEGINNERS ��

".*("�4:45&.4
8ORLD� OF�$OMMODORE�� �THE�"MIGA� RANGE� AND�THE�MEN� BEHIND� IT �
"MIGA�FO R�SALE #UYING�NEW���SECOND�HAND�"MIGA� PERIPHERALS �
)ARD�HITTING�SOFTWARE "� NO�NONSENSE�/EW�:EAR�GUIDE�TO �EVERY�"MIGA� PRODUCT�YOU�RE� LIKELY�TO �NEED �
1LUS�WHAT "� FIRS T� LOOK� AT�THE� NEW�"����1LUS �
4ERIOUS�$%57 3EVIEWS�OF� )UTCHINSON�S� &NCYCLOPEDIA
� 5IME�5ABLE�OF�)ISTORY�� �4CIENCE� AND� INNOVATION


8ORLD�7ISTA
�(UINNESS�%ISC�OF�3ECORDS
�+APAN�8ORLD ��
&SSENTIAL� SOFTWARE 3EVIEWS�OF� 'LETCHER�7IDEO� 'ONTS
� �%�$ONSTRUCTION� ,LIT
� .OSTRA
� 4OUND� &NHANCER
� 5HE�."���.IDI

"NALYSER
�5HE� '5��1ATCH�$OMMANDER
� .IDI� *NTERFACE�� 5HE� *MAGINE�$OMPANION

%ESIGN� FOR�%ESKTOP�1UBLISHING
� 4UPERDUPER
� 5HE�;HODANI�$ONSPIRACY
� .IG���.
4UPER�'ULCRUM �

)"3%�%3*7*/(
)ARD�DRIVES�ON�TRIAL 3EVIEWS�OF� (71�4ERIES� **� "����)%%�� 	��.B

�(71�4ERIES� **�"�����)$��� 	���.B



&XPANSION� 4YSTEMS� %ATA'LYER����� � 	��.B

� 4UPRA%RIVE� ���91� 	��.B


4UPRA%RIVE�8ORD4YNC� ���� � 	��.B

�"MIGA�"����	��.B
��"MIGA�"�����AND
"����"�CONTROLLER�CARD �

1OWER�STEERING "�BEGINNER�S�BUYERSh� GUIDE� TO� HARD�DRIVES ��

13*/5*/(
1RINTERS�ON� TRIAL 3EVIEW�OF� $ITIZEN�4WIFT��
� &PSON� -2����
� &PSON� -9����
� $ITIZEN� ���%
� /&$�1INWRITER�1��


4TAR�-$������ 4TAR�-$���
� $ITIZEN� 4WIFT���
� &PSON� -2������0,*� .ICROLINE� ��� �
#UBBLING�UNDER 3EVIEW�OF� $ANON�#+����
�$UT�4HEET�'EEDER
� 'ONT�$ARDS�� 3".�$ARD�� #+*����� *NK�$ARTRIDGES �
)OW�TO� PERFECT�YOUR�PRINTING &VERYTHING�FROM�1REFERENCES� TO� PRINTOUTS ��
1RINTS� CHARMING 3EVIEW�OF� 5URBO1RINT�1ROFESSIONAL ��

4$"//*/(
%RAG�ART 3EVIEW�OF� %AATASCAN� 1ROFESSIONAL� HAND�SCANNER �
5OUCH� AND�GO 3EVIEW�OF� +4������.� HAND� SCANNER�AND�5OUCH�6P�SOFTWARE �
"$$&-&3"5*0/
1EDAL� TO�THE�METAL 3EVIEWS�OF� $4"�.EGA�.IDGET� 3ACER
� ����� &XPANSION� 4YSTEM� 	��.)Z

� *$%�"D4PEED


#�����CARD�� )"3.4� 1RO����
� )"3.4���� �AND�)"3.4���� 
�5URBO������ �
#ACK�TO � LIFE 3EVIEW�OF� 3EJUVENATOR�BOARD �
&.6-"5*0/
%OWN� TO�BUSINESS 3EVIEW�OF� ,$4�1OWERBOARD �
4EE�YOU�EMULATOR 3EVIEW�OF� #ASIC� UNIT �
.ESSING�WITH� %04 )OW�TO�GET�THE�BEST�OUT�O F�.ESSY%04 �
1RETENTIONS�ON� THE�1$ 3EVIEW�OF� ,$4�1OWER�1$�#OARD ��

&91"/4*0/
TSESI�EXPANDERS 3EVIEW�OF� #ODEGA�#AY
� $HECKMATER�"���� �
/EW� PORT 3EVIEW�OF� "�����CARD �
&XPANDA3". 3EVIEW�OF� 4UPRA�3AM� BOARD �
$ONCEPTUALLY�BRILLIANT 3EVIEW�OF� $ONCEPT� ,EYBOARD� PLUS�OVERLAY�SOFTWARE �
5ECHNI�COLOURED�DREAM�CARD 3EVIEW�OF� )ARLEQUIN� ���BIT� CARD ��
1&3*1)&3"-4

.OTOR�MOUSE�
0N� THE�BUSES�
3AT� RACE�
4OUNDING�O FF�
#ORN� AGAIN� HARDWARE�
4AY�CHEESE�
.IGHTIER�THAN� THE�MOUSE

3EVIEW�OF�

3EVIEW�OF��
3EVIEW�OF�

3EVIEWS�OF��
3EVIEW�OF�

�� IN� ��.OUSE�6PGRADE
� %""5"MOUSE�
8HAT� IS�4$4* 
5RUEMOUSE
;YFI� 4TEREO�4PEAKERS
3ESURRECTING�OUTMODED� PERIPHERALS
"CTION� 3EPLAY� **�"����VERSION
�"�����VERSION
5ROJAN� -IGHTPEN
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�
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����<�0RDAO�>JGJPM�
KMDIO@M�AMJH� DODU@I�
/6A��7A�@�F=B?�16/<13�A=�F�?�<3/?:F�H����F =?A6�=4�>?7<A3?�97<2:F�
2=</A32�0F��7A7G3<�/<2�3E>3?73<13�A63�C70?/<1F�=4�4B::�1=:=B?

� UR�CHALLENGE�THIS�MONTH�
WILL� LEAVE�ONE�OF�YOU�
LUCKY
� LUCKY�PEOPLE�OUT�
THERE�WITH�A�FABULOUS�
$ITIZEN�4WIFT���E�PRINTER�AND�

EVERYTHING�YOU�NEED�TO�GET�PRINTING�
IMMEDIATELY�

5HERE�S�NONE�OF�THAT�FUSS�ABOUT�
TRYING�TO�FIND�THE�CORRECT�PRINTER�DRIVER
� �INCLUDED�WITH�THE� PACKAGE� IS�THE�
�=G=M9B�(E=BG�%5B5;9E�PROGRAM
�
CUSTOM�WRITTEN�TO�PRODUCE�THE�BEST�
POSSIBLE� RESULTS��5HE�PROGRAM�
REMOVES�BANDING�EFFECTS
� USES�
SMOOTHING�TO� INCREASE�THE�SHARPNESS�
OF�IMAGES
� AND�PROVIDES�FACILITIES�FOR�
IMAGE�SCALING
� COLOUR�AND�GAMMA�
CORRECTION�

'ULL� COLOUR�OUTPUT�IS� PROVIDED�
WITH�$ITIZEN�S�COLOUR�KIT�

5HE�ORIGINAL�4WIFT����WAS�
REVIEWED� IN��A=;5�+<CDD9E�ISSUE��
�
AND�WAS� RECOMMENDED�AS�THE�BEST�
BUY�AMONGST�THE����PIN� RANGE��5HE�
��E� IS�AN�ENHANCED�VERSION� OF�THIS�
SAME� PRINTER�

5HESE�ENHANCEMENTS� INCLUDE� AN�
IMPROVED� PRINT�SPEED�� �NOW�UP�TO�
����CHARACTERS�PER�SECOND�� �A� QUIET�
MODE
� AND�A�COLOUR�KIT�

"S�YOU�CAN�SEE
� IT iS�DEFINITELY�A�
PIECE�OF�KIT�WORTH�GETTING�YOUR�HANDS�
ON��"ND�ALL�YOU�HAVE�TO�DO� IS� PROVIDE�
ANSWERS�TO�THE�QUESTIONS�ON�THE�
RIGHT�AND�SEND�THEM� IN�TO� US�� *T�
COULDNiT �BE�EASIER�

+UST�JO T�YOUR�ANSWERS�DOWN�ON�A

POSTCARD� OR�THE�BACK�OF�A�SEALED�
ENVELOPE�AND�SEND�THEM�TO�
1RINTER�1ALAVER�
�A=;5�+<CDD9E
���.ONMOUTH� 4TREET�
#ATH� #"���%-
5HE�CLOSING�DATE� IS���+UNE��.ULTIPLE�
ENTRIES�FROM�THE�SAME�HOUSEHOLD�OR�
CHURCH� 	THE�GUILTY�PARTY�KNOWS�WHO�
WE�MEAN
�WILL� NOT�BE�ACCEPTED�� �YOU�
HAVE�BEEN�WARNED�� $%

1%"� %�))"+$"
.2"01&,+� �
8HO�WROTE
�STARRED� IN�AND�DIRECTED�
THE�FILM��=G=M9B�#5B9R�
A
�0RSON�8ELLS
B
�0RSON�4COTT�$ARD
C
�+ACQUES�%ERRIDA

.2"01&,+��
8HAT�DOES�THE�TERM� hCOCK�UPi�MEAN�
IN�PRINTING 
A
�A�HORRENDOUS�MISTAKE
B
� A� RAISED�CAPITAL� IN�A�LARGER�
TYPEFACE�THAN�THE�OTHER�LETTERS
C
� ONE�BARNYARD�ANIMAL�TOO�MANY

.2"01&,+��
8HEN�WAS�$ITIZEN�&UROPE�FOUNDED 
A
�����
B
�����
C
�����

(6"3"/5&&� :063� $01:� 0'�
�" ��� � '�$%%�& � � � 3&4&37&� *5� "5�

:063� /&84"(&/5
1LEASE�RESERVE�DELIVER�ME�A�COPY�OF�"MIGA�4HOPPER
/ A M E @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

"DDRESS

5HE�$ITIZEN�4WIFT���E� IS�5�HANDSOME�MACHINE
� AND�NO�MISTAKE��$APABLE�OF�
PRINTING�IN�FULL�COLOUR
�AND�AUGMENTED�WITH�$ITIZENiS�CUSTOM�(E=BG�%5B5;9E�
PROGRAM
� IT�PRODUCES�RESULTS�OF�REMARKABLE�CLARITY

�+,1%"/�4&++"/
:ES
� I T iS�TRUE�� ��A=;5�+<CDD9E�CAN�
EXCLUSIVELY�REVEAL�THE�WINNER�TO �
THE�COMPETITION�SET�IN�THE�.AY�
EDITION�� *T�IS� 	TADADADADADAH�
�.R�
O �'LEMING�OF�&AST�,ILBRIDE��8ELL�
DONE�.R�'LEMING��A�GENLOCK�W ILL�
BE�WINGING�ITS�WAY�TOWARDS�YOU�

 �))&+$��))�$#� �
��0& �4&++"/0

	OR
� IT�S �THE��A=;5�+<CDD9E	� 1CH�E9�
:=E98�
 ��8	� 58A=B�7C7?
HD�7CEB9E

*F�YOU�WERE�ONE�OF�OUR�('"�#ASIC�
WINNERS
�COULD�YOU�PLEASE�GET� IN�
TOUCH�WITH�YOUR�FULL�NAMES�AND�
ADDRESSES�AS�SOON�AS�POSSIBLE�

&+�+"51�*,+1%�0� &002"
+UNE���SEES�THE� RETURN� OF�YOUR�FAVOURITE�MAGAZINE
� IN�WHICH�
WEi LL� HAVE�OUR�USUAL��A=;5��BFJ9EF�EXTRAVAGANZA
� ALL� OUR�
REGULAR� INFORMATIVE�COLUMNS
� AND���

m �5HE� PUBLIC� DOMAIN� TOP� �����8E� RATE� THE� BEST
� MOST� USEFUL� 1%�
PROGRAMS� AND� SHOW�YOU� HOW�TO � SE T� UP�A� PRODUCTIVE� SYSTEM� FOR� NEXT�
TO � NOTHING�

m � 1HILIP� (LADWIN� CONTINUES� HIS� ARTIFIC IA L� INTELLIGENCE� SERIES�� +OIN� THE�
CUTTING�EDGE� O F�"L� RESEARCH� � �BUILD� A� NEURAL� NETWORK� IN� ".04�

m �8E� LOOK�AT�%CED< 
� A� NEW��%�MODELLING�PACKAGE�FROM �THE� 64�

m � 1AUL� 0VERAA�EXAMINES� %ATASCHOOLiS� CORRESPONDENCE�COURSE� IN�
ASSEMBLY� LANGUAGE� AND� DECIDES�WHETHER�OR� NOT� I T iS� RIGHT�FOR�YOU�

m �4O
� HAPPY�COMPUTING�UNTIL� NEXT�TIM E
� FO LKS�� 3IGHT
� LETiS�GET�DOWN�THE�PUB���

".*("�4)011&3�m �*446&� ���m �+6/&� ����
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