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

"���
"MIGA�"NSWERS
"MIGA%04
".04
"RTIFICIAL� *NTELLIGENCE�
#ULLETIN�BOARDS�
#UYING�ADVICE�
$OMMS�
$OMPETITION�
%ESKTOP�PUBLISHING�
%IGI5IGER�
%51
&DUCATION�
&PSON�(5������
'OR�SALE�
(RAPHICS�
-ETTERS�
-ISTINGS
.AGNETIC�1AGES�
.AIL�0RDER�
.ICRO�'RENCH�
.*%*
.INI�0FFICE�
/EURAL�NETWORKS�
/EWS
1AGE4TREAM�
1RODUCT�-OCATOR�
1ROFESSIONAL� 1AGE�
1ROGRAMMING�
1UBLIC�DOMAIN�
3EVERSER�
3OLAND�(4�
4AXON�1UBLISHER�
4HAREWARE�
4TAR�-ASER1RINTER�**�
4UBSCRIPTIONS�
5ALKING�4HOP�
5EXTURE�MAPPERS�
5YPOGRAPHY�
6SER�(ROUPS�
7IDEO�
7ISIONARY�
7-AB
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& T �MUST�BE� A�GREAT�TIME�TO� BE�FLY�ON�THE�WALL� IN�

THE�OFFICES�OF�$OMMODORE� 6,��"�NEW�
.ANAGING�%IRECTOR
� ,ELLY�4UMNER
� HAS�ONLY�
JUST� RECENTLY�BEEN� PROMOTED
� THE�"���� IS�

HITTING�THE� STREET�IN� FORCE
� THE�"����$%�30.�DRIVE�
IS�JUS T�ABOUT�TO� SHIP
� $%57� IS� SHAPING�UP�TO�TAKE�
ON� 1HILIPSg� RIVAL�$%�*� SYSTEM
� AND�THERE� ARE�TWO�
NEW�"MIGAS� IN�THE�PIPELINE��8HICH�ALL� ADD�UP�TO �
ONE�THING�� HOW�CAN� *� GET�TO� PLANT�A�SURVEILLANCE�BUG�
IN� THERE 

0NE�WAY� IS�SIMPLY�TO� PHONE� UP�THE� NEW�BOSS�
AND�TAPE�EVERYTHING�HE� SAYS�� �WHICH� IS�EXACTLY�
WHAT�$LIFF�3AMSHAW�DID� THE�OTHER�DAY�� 5HE� RESULTS�
ARE� PRINTED�ON� PAGES����TO� ���AND�VERY� INTERESTING�
READING�THEY�MAKE�TO�� #ESIDES�CONFIRMING�THAT�THE�
REPLACEMENT�FOR�THE�"����� IS�ONLY�FOUR�MONTHS�OFF�
AND� SUGGESTING�THAT
� YES
� A� NEW�"MIGA�CHIPSET�
COULD�WELL� BE�ON� ITS�WAY
� HE�WENT�SO�FAR�AS�TO� SAY�
HE� KNEW�THAT�A�NUMBER�OF�DEVELOPERS�WERE�ALREADY�
WORKING�ON� A�MEMORY�CARD� ADAPTOR�FOR�THE�"�����
8HICH� IS�GREAT�NEWS�

#UT�WHILE� ,ELLY� IS�CONVINCED�THE� PRICES�OF�
MEMORY�CARDS�WILL� DROP�TO� AFFORDABLE� LEVELS
� *gM�
NOT�SO� SURE��:OU�RE�CURRENTLY� LOOKING�AT�PAYING

*�$+"1& � -�$"0
5HERE�ARE�THOUSANDS�OF�"MIGA�PROGRAMS�WHICH�ARE�
AVAILABLE�FOR�LITTLE �MORE�THAN�THE�PRICE�OF�A�DISK��"ND�
MANY�MORE�WHICH�ALLOW�YOU�TO�TRY�THE�SOFTWARE�FREE�
BEFORE�YOU�BUY��&ACH�MONTH� IN�1UBLIC�%OMAIN�8ORLD�
WE�EXAMINE�THE�BEST�OF�THESE�PROGRAMS�AND�EXPLAIN�
HOW�TO�GET�HOLD�OF�THEM�

5HIS�MONTH�WE�FOCUS�ON�A�NEW�1%�SPELL�CHECKER
�
A�TOUCH�TYPING�TUTOR�AND�AN�AUTHORING�PACKAGE�FOR�
DESIGNING�YOUR�OWN�DISKZINES�

1UBLIC�%OMAIN�8ORLD�OR

THE� LOW�COST�LOW�DOWN
IS�WE�CALL� IT �THIS�MONTH
�STARTS�ON�PAGE����

AROUND�^�� �FOR�ONE�OF�
THESE� LITTLE� BEAUTIES� AND�
WHOgS�GOING�TO� DEVELOP�
SOFTWARE�WITH� THAT�AS� A�
UNIT�OVERHEAD�� 0,
� SAY�
MASS�ECONOMIES�BRING�
THE� PRICE�DOWN�BY�HALF�IN�
A�YEAR�OR�SO�� �IT�S �STILL� A�
HELLUVA� LOT�OF�DOSH�
$OMPARE� IT�TO�THE�UNIT�
PRICE�OF�MASTERING�A�$%�
30.�� �AROUND� ��P�� �AND�YOUgLL� SEE�WHAT� *� MEAN�

4O� *� PUT�MY�MONEY�ON� THE�MEMORY�CARD� SLOT�
BEING�USED�AS�A� PORT�FOR�NEW�HARD� DISKS
� 3".�
EXPANSIONS
� '"9�MODEMS�AND�THE� LIKE�

"NYWAY
� THESE�ARE� INDEED�EXCITING�TIMES�FOR�THE�
"MIGA� RANGE�AND� *gM� SURE� f���WILL�GO�DOWN�AS�A�
MORE� SIGNIFICANT�YEAR�THAN� f���� �WHICH� IS�WHEN� IT�
ALL� BEGAN�� &NJOY�THE� ISH�

&DITOR

���-�$"0�!"3,1"!�"5 )20&3")6�1,�
�+04"/&+$�6,2/�.2"01&,+0

&VERY�MONTH�*N�"MIGA�"NSWERS�OUR�PANEL�OF�EXPERTS�
ANSWER�MORE�GENUINE�READER�QUESTIONS�THAN�ANY�
OTHER�"MIGA�MAGAZINE��"ND�FOR�BEGINNERS�OUR�EASY�
&XPERT�5IPS�WILL�HELP�YOU�GET�TO�GRIPS�WITH�YOUR�
"MIGA
�AND�UNDERSTAND�THE�OTHER�FEATURES�IN�THIS�
MONTH�S�*SSUE�

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

1%"��+04"/0�01�/1�,+� -�$"���

!*,�� �!/''�'$-.�*!��*). ).-
�./,)�.# � +�" 

5HIS�MAGAZINE�COMES�FROM�'UTURE�1UBLISHING
�A�
COMPANY�FOUNDED�JUST�SEVEN�YEARS�AGO
�BUT�WHICH�
NOW�SELLS�MORE�COMPUTER�MAGAZINES�THAN�ANY�
OTHER�PUBLISHER�IN�#RITAIN��8E�OFFER�

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

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

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


7KQN�CQ=N=JPAA�KB�R=HQA
DIAGRAMS
�SUMMARY�BOXES
�ANNOTATED�
PHOTOGRAPHS�AND�SO�ON�

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

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

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

5HE�HOME�OF�#RITAIN�S�FINEST�COMPUTER�MAGAZINES��
"MIGA�4HOPPER�k�"MIGA�'ORMAT�

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

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

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

AND�MILLIONS�OF�OTHER�TOP�SELLERS�IN�THE�PIPELINE

I
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$ITIZEN� LAUNCH�A� RANGE�OF�LOW�COST�PRINTERS
� A� NEW�����1$�
EMULATOR�IS�ANNOUNCED�AND� THE�"MIGA�SCI�FI�MOVIE� IS�HERE�
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&VER�WANTED�TO�WRITE�THE�NEXT�GREAT�"MIGA�ADVENTURE�
GAME ���WELL
� NOW�S�YOUR�CHANCE�WITH� 7ISIONARY���

��

n� q� R

n �8HAT�SHOULD�YOU�LOOK�OUT�FOR�WHEN�CHOOSING�BETWEEN�
THE�NEW�VERSIONS�OF�1ROFESSIONAL�1AGE
�1AGE4TREAM�AND�
4AXON�1UBLISHER �������������������������������������������������� PAGE���
n �)OW�CAN�YOU�BENEFIT�FROM�BUYING�A����BIT�COLOUR�
SCANNER�AND�1OST4CRIPT�LASER�PRINTER ���������������� PAGE���
n �1-64��5AP�INTO�TYPOGRAPHY�WITH�OUR�TUTORIAL���PAGE���

�9J86I>DC� ��
)OW�TO�TAKE�COMPLETE�CONTROL�WITH�YOUR�"MIGA�1-64��8E�
SHOW�YOU�THE�EASIEST�AND�CHEAPEST�WAY�TO� LEARN�'RENCH

�B><6�0>9:D� ��
'ANCY�A� LOW�COST�FRAME�GRABBER�OR�A�TOP�NOTCH� DIGITISER �0R�
COULD�YOU�DO�WITH�A�TEXTURE�MAPPER��� IT�S�ALL� HERE�

'#�#�'JH>8� ��
)OW�TO�CHEAT�AT�SEQUENCING�TO�PRODUCE�BETTER�RESULTS�
1-64��+UST�HOW�REVOLUTIONRY� IS�3OLAND�S�NEW�STANDARD 

�#3�*GD<G6BB>C<� ��
8HAT�RECURSION�MEANS�AND� HOW� IT�CAN�HELP�YOU

�')-��8I>DC� ��
"LL�YOU� NEED�TO� KNOW�ABOUT�ANIMATING�SPRITES�AND�CODING�
YOU�OWN� SOFTWARE�SCROLLING�ROUTINES

/H:G�!GDJEH� ��
)OW�TO�GET� IN�TOUCH�WITH�YOUR�FELLOW�"MIGANAUTS���

.=:�1DGA9�D;��DBBH� ��
8HERE�TO�FIND�A�SHAREWARE�SOLUTION�TO�SET�UP�YOUR�OWN�
"MIGA�BULLETIN�BOARD�THE�EASY�WAY

�GI>;>86A� #CI:AA><:C8:� ���
5HE�FINAL� PART� IN� OUR�NEURAL� NETWORK�SERIES� LOOKS�AT�JUST�
HOW�WELL�SUCH�NETS�WORK�AND�HOW�THEY�MIGHT�BE� IMPROVED

�'#!���(-1�,-� ��
���FACT�PACKED�PAGES
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.ARK�4MIDY�PREVIEWS�THE� LONG�AWAITED�.INI�0FFICE�� �COULD�
IT�BE�THE�DESKTOP�BUSINESS�SOLUTION�YOUjRE� LOOKING�FOR 

�ME:GI�.>EH ���
5EN�ESSENTIAL�TIPS�TO�BECOMING�A�TOP�ARCADE�GAME�CODER

�B><6�DH ���
8HY�NOT�SAVE�ON�MONEY�AND� PRODUCE�YOUR�OWN�DIGITAL
CALENDAR�� �IT�S�EASIER�THAN�YOU�THINK�

*GD9J8I�&D86IDG ���
8HERE�TO�TURN� IF�YOU�WANT�THE�MOST�COMPLETE� RATINGS�GUIDE�
TO�"MIGA�SOFTWARE�ON�THE�MARKET

1>C�P����D;��B><6�7DD@H�� ���
:EP
�JUST�ANSWER�THREE�EASY�QUESTIONS�AND�WITH�ANY�LUCK�
YOU�LL�WIN�ONE�OF�OUR�FIVE�SETS�OF�.ASTERING�"MIGA�BOOKS�

&>HI>C<H
4END� IN�YOUR�PROGRAMS�AND�WIN�_����
NEAT�.ETRIC�CONVERSION� UTILITY

���
� �THIS�MONTH� IT�S�A

*J7A>8��DB6>C�1DGA9� ���
"LL�THE� LATEST�RELEASES� IN�THE�1%�AND�SHAREWARE�SCENE�
1-64�� *F�YOU�WANT�TO�PRODUCE�YOUR�OWN�DISKZINE
� COULD�
.AGNETIC�1AGES�BE�WHAT�YOU�RE� LOOKING�FOR 

�'#!��-")**�,�
#HHJ:����-:EI:B7:G�����

&DITOR��"NDY�4TORER�
%EPUTY�&DITOR��$LIFF�3AMSHAW�
-AYOUT�4UB�&DITOR��%IANA�5AYLOR�
1RODUCTION�&DITOR��"LISON�)ARPER�
$ONSULTANT�&DITORS��+EFF�8ALKER
�

.ARK�4MIDDY�
$ONTRIBUTORS��+ASON�)OLBORN
� 1AUL�
0VERAA
�(ARY�8HITELEY
� 1HIL�)ARRIS
�
*AN�8RIGLEY
�1HILIP�(LADWIN
�+OLYON�
3ALPH
�5OBY�4IMPSON
�8ILF�3EES�
(UEST�$OMPOSER��$LAUDE�%EBUSSY�
"D�.ANAGER��.ARGARET�$LARKE�
4ENIOR�"D�4ALES�&XECUTIVE�
%AVID�&CKETT
1RODUCTION��3ICHARD�(INGELL�
1RODUCTION�5ECHNICIANS�
4IMON�8INDSOR
�$HRIS�4TOCKER
�
+EROME�$LOUGH
"SSISTANT�1UBLISHER��4TUART�"NDERTON�
$IRCULATION�% IRECTOR��4UE�)ARTLEY�
1ROMOTIONS�.ANAGER�
.ICHELE�)ARRIS
(ROUP�1UBLISHING�% IRECTOR�
(REG�*NGHAM
"#$�AUDITED�CIRCULATION�
+ULY�%ECEMBER������
��
����COPIES�MONTH�
1RINTED�BY�5HAMESMOUTH�1RINTING�
/EWS�5RADE�%ISTRIBUTION�� �
6,��'UTURE�1UBLISHING�������������
8ORLDWIDE��..$�-TD�������������

5HIS�MAGAZINE� IS�COPYRIGHT�a������
'UTURE�1UBLISHING�-TD�� /O�PART�OF�THIS�
MAGAZINE�MAY�BE� REPRODUCED�WITHOUT�
WRITTEN�PERMISSION��8E�WELCOME�

CONTRIBUTIONS�FOR�PUBLICATION�BUT�REGRET�
THAT�WE�CANNOT�RETURN�ANY�SUBMISSIONS��
"NY�CORRESPONDENCE�WILL� BE�CONSIDERED�
FOR�PUBLICATION�UNLESS�SPECIFICALLY�STATED�
OTHERWISE�
&DITORIAL
���.ONMOUTH�4TREET
�#ATH�#"��#8�
5EL����������������'AX��������������
&�MAIL��AMSHOPPER�!CIX�COMPULINK�
"DVERTISING
3AYNER�)OUSE
����)IGHER�)ILLGATE
�
4TOCKPORT�4,*��&3
5EL���������������'AX���������������
4UBSCRIPTIONS
5HE�0LD�#AM
�4OMERTON�5"����1:�
5EL������������
4O�HOW�ABOUT�WINNING�ANOTHER�YEAR�S�FREE�
SUBSCRIPTION�THEN�CHAPS ���5HIS�MONTH�ALL�WE�
WANT�YOU�TO �DO� IS�SEND� US�THE�NAMES�OF�THE�
MALE�GLOVE�PUPPET�CHUMMIES�OF�THE�FURRY�
RODENT�FUNSTER�REFERRED�TO �SOMEWHERE�IN�THESE�
PAGES��:OU�GOT� �EM �5HEN�JUST�SEND� �EM� TO��
�4WEEP�WAS�THE�COOLEST�DUDE�EVER�AND�
SHOULD�VE�DITCHED�4OOTY�YEARS�AGO�
�"MIGA�
4HOPPER
� ��
�.ONMOUTH�4T
� #ATH
� #"���#8��
'IRST�OUT�THE�BAG�WINS����FREE� ISSUES� �
0H
�AND� LAST�ISH�S�WINNER�WAS�1HILIP�&LWORTHY���
WELL�DONE�1HIL���YEP�IT �WAS�5ONY�$URTIS�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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" M IG A � 8 O R K S T A T I O N �
� & X P A N S I O N � 4 Y S T E M
.ONITOR�STAND�WITH�SHELF�FOR�DRIVES�ETC��
4TRONG�METAL�CONSTRUCTION�MADE�FROM�
��48(�STEEL�EPOXY�COATED�"MIGA�
COLOUR�

4PECIAL� PRICE� _ � � � � �

�CNCT?H����

 � 7 1 5 � � 6 3 6 ; 8 �	

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

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

. O N O _ � � �

_ � � �$ O LO U R
"MIGA� PRINTER�DRIVER� _����

� 33��1:1@-5�7815:-89�0)<-�

�?-)8�=)88)5:?

0QC@N� ��"
&NHANCED� ��PIN�� $OLOUR�PRINTER
W ITH � CABLE� �� PAPER

. O N O � _ � � � �

$ O LO U R � _ � � �

*C>C�&HN?L@;=?
��CHANNEL�.IDI� *NTERFACE�FOR�"MIGA

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

&7I�(D;57

%-
% E S K + E T � $ O L O U R

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

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

@@@@@@@@@@@@@@@@ _ � � �

!?MED?N����
)1����DPI� *NKJET� PRINTER�� -ASER�
QUALITY�AT�DOT�MATRIX�PRICE�

��YEAR�WARRANTY��8 ITH�CABLE���PAPER

@@@@@@@@@@@@@@@@ _ � � �

1 R I N T E R � % R I V E R S
$ITIZEN� $OLOUR�� � P IN ������� ���
$ANON� #+���E� ���������������������
%ESKJET� ����$OLOUR� �������� ���

1 R I N T E R � % U S T � $ O V E R S
MOST�TYPES� IN� STOCK�

F R O M � _ � � � � � INC�7"5

%;L>�!CMEM
4 U P R A � � � � 9 1 � � .

FOR�"���� _ � � �

$ O M M O D O R E � " � � �
��.�)ARD�%ISK� � � � �� �2 �
FOR�"���

$3-�0?LC?M��
F O R � " �� � �
��.B� )ARD� %ISC� _���
���.B� )ARD� %ISC� _���
��.B� "����$OMBO� _���
���.B� "����$OMBO� _���
F O R � " � � � �
��.B� )ARD� %ISC� _���
���.B� )ARD� %ISC� _���

( 7 1 � RA M � _ � � � P E R � ��. B

" � � � � � # R ID G E B O A RD
$#.�����#RIDGEBOARD�FOR�"����

_ � � �

$ O M M O D O R E

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

_ � � �

#FIJJS�!LCP?M
$ U M A N A � $ " 9 � � �
5HE�MOST�RELIABLE�DRIVE�YOU�CAN�BUY�

�.�EXTERNAL
_ � � � 8HILE�STOCKS�LAST

$ O M M O D O R E
" �� �� � �.�EXTERNAL�

_ � � � 8HILE�STOCKS�LAST

3 O C T E C
3 O C- ITE �3 ' � � �$ � �.�EXTERNAL

_ � �

3 A M � 6 P G R A D E S
"���� �.RAM� � C LOCK � _����� �
"���� �.RAM� NO�CLOCK� _����� �
"���� � �.RAM� � �CLOCK� _����� �
"���� �.RAM� ��CLOCK� _�����

" M I G A � �� � � �
WITH� FULL� SOFTWARE� PACK

_ � � �

" M I G A � � � � ) %
��.B� INTERNAL� )ARD� DISK���SOFTWARE

_ � � �

$ I T I Z E N � 4 W I F T � �
W ITH � CABLE� �� PAPER

.ONO� _ ��� � � �
$OLOUR� _ ��� � �

$ I T I Z E N � � � � % � �
W ITH � CABLE� �� PAPER

_ � � �

1 A N A S O N I C �

, 9 1 � � � �
1ROBABLY�THE�BEST� ��PIN�MONO�
PRINTER�AVAILABLE��8 ITH�CABLE���PAPER

_ � � �

1 A N A S O N I C � & P S O N
,91����� � P IN �������������� � ���
,91����I� � � P IN ������������� ���
,91������PIN� $O LOU R����� ����
,91����� ��PIN� $OLOUR���� ���
&PSON� -2����� � P IN ����� � ���
&PSON� &1-������-ASER��� ����
&PSON� &1-������ -ASER��� �����
1RICES� INCLUDE�7"5�CABLE� ��PAPER

/ A K S H A � . O U S E
FO R�" TA RI� 45� �� "M IGA�
W ITH � HOUSE� �� MAT

_ � � � � �

$ A N O N � # + � � � 0 E X
���DPI� *NKJET� PRINTER�

W ITH � CABLE��� PAPER

_ � � � @@@@@@@@@@@@@

4 T A R � 4 + � � �
���DPI� *NKJET� PRINTER�

W ITH �CABLE��� PAPER

_ � � �

4 T A R � - $ � � �
W ITH �CABLE��� PAPER

& # & & � � _ � � � �

�+ )
-$���.ONO� � P IN ������������� � ���
-$����$OLOUR�� P IN �������� � ���
-$�����.ONO�� � P IN ����� � ���
-$������.ONO� ��PIN� ���������
-$������$OLOUR� ��PIN� ��� ����
1RICES� INCLUDE�7"5�CABLE� ��PAPER

, I C K S T A R T � 6 P G R A D E S
$OMMODORE� ����� FULL� UPGRADE�������
,ICKSTART�30.�ONLY�V����� ����� �����
,ICKSTART�30.�ONLY�V���� ����� � �����
,EYB�D�OPERATED�SHARER� ����� � �����
79-��� ��.)Z�"CCELARATOR� ���������
'ATTER�"NGUS�CUSTOM� CHIP� ������ ���

 IGGI>IL?
� � � � 4 %

��l� $OLOUR�.ONITOR�W ITH� CABLE�
DOT�PITCH� ����MM

X���� 8HILE�STOCKS�LAST

" M I G A � � � �
4TANDARD� "����WITH� FULL� SOFTWARE

_ � � �

1 H I L IP S � $ . � � � � � M K '

$OLOUR�M ONITOR�
W ITH � CABLE

$OLOUR� MONITOR�
W ITH � NO� CABLE

_ � � � � _ � � �
6,�� � ��7 � MAINS� � ' � � � GAME

" C C E S S O R I E S
+OYSTICK�.OUSE�TW IN �EXTENSION� �����
�.�+OYSTICK�.OUSE� LEAD� ����� ����
"����1RINTER�CAB LE ������������������ ����
.ODULATOR�%ISK�&XTENSION����� �����
��WAY�1LUG�OR�SOCKE T������������� ����
"����%UST�$ OVER������������������� � ����
.OUSE�.AT� 	THICK�SOFT� TYPE
� ��� ����
.OUSE�)OUSE��������������������������� ����
�.� INTERNAL������ D R IV E ���������� � �����
"���� REPLACEMENT� 146��������������
"���� REPLACEMENT� 146 ��������� �����

3OCGEN� 1LUS� �� (ENLOCK� �� ���� ������

' $ # -
% *4 , & 5 5 & 4
# � ( �*8)5,-,
	LIFETIME�WARRANTY


	���� � CERTIFIED� ERROR� FREE


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

% *4 , & 5 5 & 4
# � ( ��� ( # � � � *;32
	LIFETIME�WARRANTY


	���� � CERTIFIED� ERROR� FREE

L0X� ����� %4�%%� ���TPI� ��������� � ����
��X� ����� %4�%%� �� � TP I������ � �����
���X���l� %4�%%� �� � TP I��������� � �����
���X����� %4�%%� �� � TP I��������� � �����
*KX � ����� %4�%%� ���TPI� ����� � ������
���X������ %ISK�BOX�W ITH� LOCK� ����� �����
����X�� �� l� %ISK�BOX�WITH� LOCK� ��� �����

$ARRIAGE�ON� ��� � DISKS� _����

!065-� .68�6;8�
��7)/-�+):)36/;-�
��%��$� ��������� &�"����$� "��"#� '��� ���

"LL� PRODUCTS� HAVE� A� ��� DAY�MONEY�BACK� �� ��� MONTH� WARRANTY��
1RICES� ARE� SUBJECT�TO �VARIATION� W ITHOUT�PRIOR�NOTIFICATION��
"MN;<FCMB?>� ��S?;LM
� �� MINUTES� FROM� .��� +UNCTION� ���

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


4 Q U I K � . O U S E
FOR�"TARI� 45� ��"MIGA

_ � � � � �

/ A K S H A � 4 C A N N E R
���� TO����DPI�� ���MM� m �@ � @ �
WIDTH� W ITH� ->78-99��$�

SOFTWARE

/A:>:GK:
-ARGER�ITEMS�DELIVERED�

BY�4ECURICOR

"MIGA�4HOPPER� %EPT��
����� �8EST�4TREET�
1ORTCHESTER�)ANTS�
1�����68 �
5EL�� ����� ������
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5HE�(OLDEN�(ATE�� �����1$�
COMPATIBILITY�COMES�TO�THE�"MIGA

"�NEW�1$�EMULATOR�HAS�BEEN�RELEASED

5HE�NEW�HEAD�OF�$OMMODORE�6,
�,ELLY�4UMNER
� HAS�ANNOUNCED�
THAT�THE�"MIGA������ IS�TO�BE�REPLACED� IN�FOUR�MONTHS�TIME�

5HE�REVELATION�CAME� IN�AN�EXCLUSIVE� INTERVIEW�GIVEN�TO�
"MIGA�4HOPPER�SHORTLY�AFTER�HIS�APPOINTMENT�AS�MANAGING�
DIRECTOR�OF�$OMMODORE�6,�ON�+ULY���

5HE�NEWS�COMES�AT�THE�SAME�TIME�AS�SPECULATION�
INCREASES�OVER�THE�EXACT�SPECIFICATIONS�OF�THE�TWO�NEW�"MIGAS�
BELIEVED�TO�BE� IN�THE�PIPELINE�WITH�THE�MOST�SUBSTANTIAL� RUMOURS�
TO�DATE�EMANATING�FROM�AN�"MERICAN� BETA�TESTER�FOR�
$OMMODORE�64��'ULL�DETAILS�BEGIN�ON�PAGE����

5HE�"�����IS�TO�GO�THE�SAME�WAY�AS�THE�"�����/OW�THE�"MIGA�
COMMUNITY�WAITS�WITH�BATED�BREATH� TO�SEE�WHAT�WILL� REPLACE� IT

FOR�THE�"MIGA�
5HE�(OLDEN�(ATE� IS�A�HARDWARE��

BASED�EMULATOR�THAT�PROVIDES�A���.)Z�
�����49�PROCESSOR�ON�A�CARD�� *T�PLUGS�
INTO�AN�"MIGA�����������������
����5�AND� IS�CLAIMED�TO�MULTI�TASK�

4UPPLIED�WITH� ���,B
� THE�CARD� IS�
EXPANDABLE�VIA�4*..S�UP�TO� ��.B
�
�.B�OF�WHICH�CAN�BE�USED� BY�THE�
"MIGA��"N� *%&�HARD�DISK�CONTROLLER�IS�
ALSO� INCLUDED�� 5HE�CARD�ALSO�WORKS�
WITH�"MIGA�3".�EXPANSIONS�AND�
STANDARD�"MIGA�HARD�DRIVES�

5HE�"MIGAgS�FLOPPY�DRIVES�CAN�BE�
USED�BY�THE�CARD�AS����,B�AND����,B�
.4�%04�DRIVES��"N�OPTIONAL�FLOPPY�DISK�
CONTROLLER�WILL�ENABLE�THE�CARD�TO�ACCESS�
UP�TO�THREE�HIGH�DENSITY�OR�EXTRA�HIGH�
DENSITY�DRIVES
�WITH�CAPACITIES�OF����
�
�����OR�����.B�

"�7("�CARD� IN�ONE�OF�THE�"MIGAgS�
1$�SLOTS�ENABLES�THE�USER�TO�TAKE�
ADVANTAGE�OF�A�FULL�COLOUR�7("�DISPLAY�
	WITH� AN�APPROPRIATE�MONITOR
�

5HE�(OLDEN�(ATE�COMES�WITH� ITS�
OWN�SPEAKER
� 35$�AND�$.04�3".��
5HERE� IS�SPACE�ON�THE�BOARD�FOR�A�
��$���49�MATHS�CO�PROCESSOR�� *T�
COSTS�^����FROM�4ILICA�4YSTEMS�
S � ��������������7ORTEX�b�������
������������

�8=/;=+387/8=�/A=;+?+1+8C+�
=9�23=��98.98

5HE�BIGGEST�SHOW�YET�IS�GOING�
TO�BE�AT�&ARLS�$OURT�THIS�
/OVEMBER�

5HE� 'UTURE�&NTERTAINMENT�
4HOW
�OPEN�FROM�/OVEMBER���
TO��
� IS�EXPECTED� TO�ATTRACT
���
����VISITORS��"LL� OF�THE�
GREATEST�NAMES� IN� HARDWARE�
AND�SOFTWARE�ARE�EXPECTED�TO�
BE�THERE
� IN�EVEN�MORE�FORCE�
THAN� LAST�YEARgS�8ORLD�0F�
$OMMODORE�4HOW�

"S�WELL� AS� HOLDING�HORDES�OF�
GOODIES�FOR�"MIGA�USERS
� &ARLgS�
$OURT�WILL� PLAY�HOST�TO�/INTENDO

4EGA
� 45�AND�1$�FANS��$OMPUTER�GAMES�WILL� PLAY�A� LARGE�PART� IN� THE�SHOW
�WITH�A�
/ATIONAL�$OMPUTER�(AMES�$HAMPIONSHIP�HAVING�ITS�FINAL� HELD�THERE��5HE�STAKES�
ARE�^��
���� IN� PRIZE�MONEY
� AND�THE�FINAL�WILL� BE�TELEVISED�AS�PART�OF�:ORKSHIRE�
57gS�FORTHCOMING�COMPUTER�GAMES�PROGRAMME�

3EST�ASSURED�THAT�THE�"MIGA�4HOPPER�TEAM�WILL� BE�THERE�TO�STOP�THINGS�GETTING�
TOO�FRIVOLOUS��8EgLL� BE�OFFERING�TIPS�AND�ADVICE�AND�OUR�"MIGA�"NSWERS�PANEL�WILL� BE�
ON�HAND�TO�TACKLE� fLIVEg� QUESTIONS�

5HE�'UTURE�&NTERTAINMENT�4HOW�PROMISES�TO�BE�
THE�BIGGEST�ONE�YET
�WITH����
����VISITORS�
EXPECTED�AND�STANDS�FROM�THE�BEST�NAMES�IN�
HARDWARE�AND�SOFTWARE

�
	���X��X������
5HE�-ONDON�$OLLEGE�OF�1RINTING���
%ISTRIBUTIVE�5RADES� IS�OFFERING�A�
NUMBER�OF�DESIGN�AND� IMAGE�
PROCESSING�COURSES�CENTRED�AROUND�
THE�"MIGA�

$OURSES� RANGE�FROM�TWO�TO�FOUR�
DAYS
� COSTING�FROM�^����TO�^�����
5HEY�RANGE�FROM�THE� LATTER�HALF�OF�
"UGUST�TO�THE�MIDDLE�OF�4EPTEMBER��
5HEY�WILL� BE�GIVEN�BY� INDUSTRY�
PROFESSIONALS�AND�COLLEGE� LECTURERS��
%ELEGATES�WILL� HAVE�ACCESS�TO�THEIR�
OWN�"MIGA�"����S�WITH�(71��7���
GRAPHICS�CARDS�

5HE�COURSE�TITLES�ARE�� *NTRODUCTION�
TO� *NTERACTIVE�.ULTIMEDIA�%ESIGN
�
1RACTICAL�5ECHNIQUES�OF�*NTERACTIVE�
.ULTIMEDIA�%ESIGN
� %IGITAL� %ARKROOM�
	%IGITAL� *MAGE�1ROCESSING

�5HE�"RT�OF�
1RESENTATION� 	&LECTRONIC�1RESENTATION�
(RAPHICS

� AND�1RESENTATION�(RAPHICS�
FOR�THE�%ESIGNER�

'URTHER�DETAILS� ARE�AVAILABLE�FROM��
4HORT�$OURSES�4ECRETARY
�1ROFESSIONAL�
%EVELOPMENT�6NIT
�5HE�-ONDON�
*NSTITUTE
� &LEPHANT���$ASTLE
� -ONDON�
4&���4#�b��������������

02-"/��0"� 2-!�1"0� #/,*�,55&
"MERICAN�BASED�SOFTWARE�HOUSE�0XXI�
HAS�ANNOUNCED�SEVERAL�EXTENSIONS�TO �
THE�4UPERBASE�RANGE�OF�DATABASES�

5HE� RIGHTS�TO�THE�PROGRAMS�WERE�
ACQUIRED�BY�THE�COMPANY�FROM�
1RECISION� SOME�TIME�AGO�	SEE�"MIGA�
4HOPPER�ISSUE���
�� 'EARS�THAT�IT�WAS�
THE�END�OF�THE� LINE�FOR�4UPERBASE�HAVE�
BEEN�ALLEVIATED�BY�0XXIgS�DEMONSTRAa
TION�OF�COMMITMENT�TO�THE� PRODUCT�

5HE�COMPANY�HAS�JUST�RELEASED�
4UPERBASE�1ERSONAL����5HE�NEW�
VERSION�WILL�ENABLE�USERS�TO�QUERY�NOT�
JUST�ONE�FILE�BUT�SEVERAL�� 2UERIES�FOR�
FILE� UPDATING�AND�MAIL� LABEL� PROGRAMS�
CAN�BE�EDITED
� LOADED� AND�SAVED�

"�NEW�KIND�OF�FIELD
� THE� LOGICAL�
FIELD
� HAS�BEEN�ADDED
�WHICH�ENABLES�
THE�USER�TO�STORE�SIMPLE�TRUE�FALSE�
VALUES�AS�PART�OF�A�DATABASE��
4UPERBASE�1ERSONAL��gS�FILES�ARE

COMPATIBLE�WITH� ALL�VERSIONS�OF�
4UPERBASE�

.OST�DEVELOPMENT�HAS�TAKEN�
PLACE�ON�4UPERBASE�1ROFESSIONAL
�
RENAMED�TO�BECOME�4#ASE�
1ROFESSIONAL��5HE�FIRST�ADDITION� IS�A�
-OCAL�"REA�/ETWORK�EXTENSION
�4#ASE�
1ROFESSIONAL���-"/��5HE�PROGRAM
�ONLY�
AVAILABLE�TO�REGISTERED� USERS�OF�4#ASE�
1ROFESSIONAL
�WILL�ENABLE�USERS� LINKED�
TO�A�NETWORK�TO�SHARE�DATA�FILES�WITH�
OTHER�4UPERBASE�USERS�ON�THE�
NETWORK
� ON�"MIGAS
� 1$S�OR�.ACS�

5HE�SOFTWARE�WORKS�WITH�0XXIgS�
"MIGA�$LIENT�4OFTWARE
�WHICH�ENABLES�
"MIGAS�TO�BE� LINKED�TO�A�1$�/OVELL�
/ETWARE� NETWORK��0NCE�SO� LINKED
�
USERS�CAN�SHARE�DATA�FILES�AND�
MAINTAIN� RECORD� LOCKING�

"LSO�NEW� IS�THE�%EVELOPERgS�
&XTENSION�FOR�4#ASE�1ROFESSIONAL

#EST� OF� NV� -OVE�%ESPERADO�)EAI��TACHE�@�5ONIGHT�)OTEL� $ALIFORNIA� 
�-IFE� XN� THE� 'AST� LANE
/EW�,ID� M� 5OWN�0NE� OF� THESE� NISHTS�1EACEFUL
EASY� FEELMS�5AKE� I�T� EASY�5AKE�IT� TO� THE� -I.IT

"LBUM� .ONENTAI�Y� -APSE� OF� 3EASON
"�/EW�.ACHINE
� 1ART� ��"�/EW�.ACHINE
� 1ART� ��-EARNING� TO� 'LY� l�.OMENTARY� -APSE� OF� 3EAS
F R N � *� � � l� T N ` � *� �l� k � �� �� d� � � � �l � ��� �l � *� kk� d� $&&+� $ ^ � � $ 4 � � $ 4 �
4UPERBASE�1ROFESSIONAL�� �STILL�ALIVE�AND�KICKING
�AND�NOW�TALKING�TO�ITSELF�
ACROSS�NETWORKS�TOO

WHICH�USES�A� RUN�TIME�MODULE�TO�
ENABLE�PROGRAMMERS�TO�CREATE�STANDa
ALONE�DATABASE�APPLICATIONS�WHICH�WILL�
RUN� INDEPENDENTLY�OF�4#ASE��
%EVELOPERS�MUST�OWN�A� REGISTERED�
VERSION�OF�4#ASE�1ROFESSIONAL�BEFORE�
THEY�CAN�BUY�THE�&XTENSION��"NY�APPLIa
CATIONS�CREATED�CAN�BE� REGISTERED�WITH�
0XXI� AND�ADVERTISED� IN�THE�COMPANYgS�
GUIDE�TO�4UPERBASE�APPLICATIONS�

7ERSION�����OF�4#ASE�1ROFESSIONAL

�� IS� READY�FOR�SALE�� *T�CORRECTS�THE�
BUGS� INHERENT�IN� �����AND�OFFERS�
THESE�ADDITIONS��CORRECT�PRINTING�OF�
PAGE� LENGTH
� AN�ASK�COMMAND
�
IMPROVED�DISPLAY�AND�FOREIGN�
CHARACTER�OUTPUT�AND�"3EXX�SUPPORT�� *T�
SELLS�FOR�^��������0XXIgS� PRODUCTS�ARE�
DISTRIBUTED� IN�THE�6,�BY�)#�.ARKETING�
b�������������� 6,�PRICES�FOR�MOST�
OF�THE�ABOVE�HAVE�YET�TO�BE�FINALISED��
0XXI�b�������������������

".*("�4)011&3�k �*446&� ���k �4&15&.#&3� ����� ?
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$ITIZEN�HAS� LAUNCHED�THE�4WIFT���
RANGE�OF�DOT�MATRIX�PRINTERS�

5HE� RANGE�COMPRISES�OF�THREE�
MODELS�� THE�4WIFT����
�THE�4WIFT�����
AND�THE�4WIFT����$��"LL� OF�THEM�
OPERATE�AT�EXCEEDINGLY� LOW�NOISE�
LEVELS
�WITH� A�SPECIAL�QUIET�MODE�
BEING� INCLUDED�TO� REDUCE�NOISE�TO�
����D#�

5HEY�MAKE�USE�OF�$ITIZEN�S�
$OMMAND�7UE�$ONTROL�1ANEL� SYSTEM�
TO�ENABLE�USERS�TO�CONTROL�THE�
PRINTERS�WITH�THE�MINIMUM�OF�FUSS��
5HIS�GOAL� IS�FURTHER�ACHIEVED�BY�THE�
PRINTERS��"UTO�4ET�FACILITY
�WHICH�CAN�
DETECT�THE�EMULATION� IN�USE�BY�A�
COMPUTER�AND�ALTER�THE�PRINTERjS�
SETTINGS�TO�ACCOMMODATE� IT�

"N�ADDITIONAL� FACILITY�ENABLES�
PAGES�TO�BE� PRINTED�AT�A�QUARTER�SIZE�
SO�THAT�FOUR�PAGES�CAN� BE�PRINTED�ON

ONE�ORDINARY�"��SHEET�� *T� IS�EXPECTED�
TO�BE�USEFUL�FOR�USERS�WISHING�TO�
CREATE� PAGES�FOR� INCLUSION� IN�THEIR�
PERSONAL� ORGANISERS�

5HE�4WIFT�����HAS�SIX� LETTER�
QUALITY�FONTS� AND�ONE�DRAFT�FONT��
$OLOUR� IS�AVAILABLE�AS�AN�OPTION�� *T�
EMULATES�THE� *#.�1ROPRINTER�9��E
�
&PSON� -2���������AND�/&$�1��
� AS�
WELL� AS�$ITIZENjS�PROPRIETRY�PROTOCOL�

5HE�4WIFT�����HAS�NINE� LETTER�
QUALITY�FONTS�� TWO�OF�THESE�ARE�
SCALABLE
� RANGING�FROM� ��TO����POINTS�
IN� SIZE�

1RINT�SPEED� IS� A�CLAIMED�����
CHARACTERS�PER�SECOND��5HE�PRINTER�
HAS�A� BUFFER�OF��,
� EXPANDABLE�TO�
EITHER���,�OR����,�� &MULATIONS�
SUPPORTED�ARE�&PSON� -2���
� *#.�
1ROPRINTER
� /&$�1���AND�$ITIZENjS�
OWN��"�COLOUR�OPTION�CAN�BE�ADDED


��
����
���
4EPTEMBER����"/� 'ORMATS�
$OMPUTER�'AIR�� /ATIONAL�.OTORCYCLE�
.USEUM
� 4OLIHULL��
I T �������������

4EPTEMBER�����"LL� 'ORMATS�
$OMPUTER�'AIR�� 4ANDOWN�
3ACECOURSE
� &SHER
�
A �������������

4EPTEMBER�����"LL� 'ORMATS�
$OMPUTER�'AIR�� %ONINGTON�
3ACECOURSE
� &AST�.IDLANDS�
d�������������

$ITIZEN�HOPES�TO�TAKE�THE�DOT�MATRIX�
MARKET�BY�STORM�WITH�THE�RELEASE�OF�
ITS�4WIFT��� RANGE�OF����PIN�PRINTERS

OR� IT�CAN�BE�BOUGHT�WITH�COLOUR�
ALREADY� INSTALLED�AS�THE�4WIFT����$�

1RICES�ARE�TO�BE�FINALISED
� BUT�THE�
����SHOULD�COME� IN�AT�AROUND�_�����
$ITIZEN� n#�������������

�<??31A7<;
"N�ERROR�CREPT� INTO�THE�ADVERTISEMENT�
FOR�.ERLIN�&XPRESS�-IMITED� IN�+ULY��5HE�
PRICE�FOR�A�1HILIPS�$.�����**� COLOUR�
MONITOR�WAS� STATED�AS�_������
�
WHEN� IT�SHOULD� HAVE�BEEN�_�����
"POLOGIES�FOR�ANY�CONFUSION�

-E68:�1 6GH�DC�I=:��B ><6 ,)'�H=6G:G�6AA�G:69N
5RILOGIC�HAS� RELEASED�A�30.�SHARER�FOR�THE�ENTIRE�"MIGA�RANGE�

5HE� SHARER�PLUGS�DIRECTLY�INTO�THE�30.�SOCKET
�WITHOUT�ANY�NEED�FOR�A�(ARY�
ADAPTOR
�MAKING�IT�SUITABLE�FOR�ALL�"MIGAS� INCLUDING�THE�NEW�"�����5HE�SHARE�WILL�
TAKE�ANY�TWO�"MIGA� 30.S� 	NOT�SUPPLIED

� AND�WILL�ENABLE�THE�USER�TO�SWITCH�
BETWEEN�THEM�SIMPLY�BY�USE�OF�THE�$ONTROL�"MIGA�"MIGA� KEY�COMBINATION�ON�
BOOT�UP��"N�AUDIBLE�BLEEP�CONFIRMS�THE�SWITCH�OVER�

5HE�5RILOGIC�30.�SHARER�COSTS�_������� 'OR�AN� ADDITIONAL�_��
�5RILOGIC�WILL� FIT�
THE�UNIT�WITHOUT�VOIDING�YOUR�WARRANTY��5RILOGIC� ������������

&� �

��
�	��
�

5WO�ENTERPRISING�
&UROPEANS�HAVE�COMBINED�
THEIR�TALENTS�TO�PRODUCE�AN�
EIGHT�MINUTE�ANIMATED�FILM�
USING�"MIGA�COMPUTERS�

/ORWEGIAN� #JORN�"�
-YNNE�AND�(ERMAN�5OBIAS�+�
3ICHTER
� ALREADY�FAMOUS�FOR�
HIS�NUMEROUS�ANIMATIONS� IN�
THE�PUBLIC�DOMAIN
� HAVE�
SPENT�TWO�AND�A�HALF�
MONTHS�CREATING�THEIR�
MASTERPIECE
� CALLED�4PACE�
8ARS
�WHICH� USES�
SPACESHIPS�AS�SEEN� IN� 4TAR�
5REK�AND�4TAR�8ARS�� 3ICHTER�CREATED� i5HIS� IS�3ED�'IVE�� �*jM�GOING�IN�j�CRIED�THE�
THE�ANIMATIONS�WHILE�-YNNE� BRAVE�SPACE�PILOT�AS�HE�WRENCHED�AT�HIS
STORYBOARDED�THE�MOVIE�AND�WROTE� JOYSTICK�AND�SENT�HIS�CRAFT�HURTLING�INTO�
THE�MUSIC�� THE�TRENCH

'IVE�"MIGAS�WITH�������PROCESSORS�WERE�USED� IN�THE�CREATION�OF�THE�VIDEO
�
ALONG�WITH� %$57�AND����BIT�GRAPHICS��"LL� IN� ALL
� THE�DATA�CAME�TO����.B
� HELD�
ON� REMOVABLE�4YQUEST�HARD�DISKS��"DDITIONAL�EQUIPMENT�CAME� IN�THE�FORM�OF�
3EFLECTIONS
� 7IDEOSCAPE
�%1AINT
� 4CALA
� .USIC�9�AND�"UDIO.ASTER�***��"N�
&NSONIQ�42�3�1LUS
� A� ,ORG�%8�����AND�A�3OLAND�+UNO���WERE�THE� SYNTHESISERS�
HOOKED�UP�TO�THE�"MIGA�VIA�.*%*� TO�CREATE�THE�MUSIC�

$OPIES�OF�THE�VIDEO� IN�7)4�FORMAT�WITH�STEREO� SOUND�CAN�BE�OBTAINED�FOR�
_���FROM� #JORN�"�-YNNE
�4CHLEPPEGRELLSGT���
� �����0SLO��
� /ORWAY�

1RINTER�USERS�CAN�NOW�CONSIDER�THE�
ENVIRONMENT�AND�MAKE�USE�OF�
RECYCLED�PAPER�FOR�THEIR�LISTINGS�AND�
LETTERS�

0LIVES�1APERS�HAS�RELEASED�TWO�
BRANDS�OF�RECYCLED�COMPUTER�PAPER��
5HE�FIRST
�0LIVES�-AZ�A�LYST
� IS�MADE�
FROM� PAPER�INDUSTRY�AND� POSTc
CONSUMER�	PAPER
�WASTE�� *T�IS�A�HIGH�
QUALITY�PAPER�WHICH� APPARENTLY� RIVALS

VIRGIN� PAPER�ALTERNATIVES��5HE�SECOND
�
0LIVES�$ONCEPT
� IS�MADE�ENTIRELY�FROM�
POST�CONSUMER�WASTE�

#OTH� TYPES�OF�PAPER�ARE� AVAILABLE�
IN� PLAIN�OR�WITH� MUSIC� RULES
� IN�
STANDARD� SIZES�OF���X����l� AND�
��X���l �

'URTHER�INFO�ON�THE� PAPER�WHICH�
CARES�FOR�YOUR�ENVIRONMENT�FROM�
0LIVES�1APERS�g ��������������

0CTA.&%�MAY�BE�A�VERY�NICE�MUSIC�PROGRAM
�BUT�
THAT�DOESNjT �MEAN�YOU�CAN�USE� ITS�CODE� IN�YOUR�
OWN�PROGRAMS�WITHOUT�PERMISSION

-I:GC�L6GC>C<� ID�7G:6I=:GH�D A�8DENG><=I
"MIGANUTS�6NITED�HAS�
SENT�A�STERN�WARNING�TO �
THE�DISTRIBUTORS�OF�
LICENSED�PROGRAMS�
CONCERNING�BREACH�OF�
COPYRIGHT�
5HE�BONE�OF�CONTENTION� IS�
0CTA.&%�VERSION����8HILE�
ITS�MUSIC�ROUTINES�AND�THE�
INCLUDED�0CTA.&%1*AYER�
CAN�BE�USED�WITHIN� A�PUBLIC�
DOMAIN�OR�SHAREWARE

PROGRAM
�THEY�CANNOT�BE�USED� IN�A�
LICENSED�OR�COPYRIGHTED� PROGRAM�
WITHOUT�PERMISSION�AND�A� LICENCE�FROM�
"MIGANUTS�

*T�SEEMS�"MIGANUTS� IS�QUITE�
PREPARED�TO�TAKE�COURT�ACTION� AGAINST�
GUILTY�PARTIES�� *T�SAYS� IN�THE� LETTER�SENT�
TO�THE�DISTRIBUTORS�� k8E�SHOULD� POINT�
OUT�THAT�IF�WE�FIND�THAT�ANY�PROGRAM�
BEING�SOLD�UNDER�A� LICENSED�COPYRIGHT�
DEAL�WHICH�CONTAINS�THE�SOURCE�OR�
0CTA.&%1*AYER�ROUTINES�FROM

0CTA.&%�VERSION���ONWARDS
� THEN�WE�
WILL�CONTACT�OUR�SOLICITORS�TO�FACILITATE�
ANY�COURT�ACTION�THAT�MAY�BE�DEEMED�
WARRANTED�AGAINST�WHOEVER�IS�BREAKING�
THE�COPYRIGHT� LAWS�OF�THIS�COUNTRY�l�

"MIGANUTS�ADVISED� ANYONE�
WISHING�TO�MAKE�USE�OF�THE�SAID�
ROUTINES� IN�THEIR�OWN� LICENSED�OR�
COMMERCIAL� PROGRAMS�TO�CONTACT�THE�
COMPANY�AT��"MIGANUTS�6NITED
� ����
%ALE�7ALLEY�3OAD
� )OLLYBROOK
�
4OUTHAMPTON�40*��29�
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)OW�DOES�IT �FEEL�TO�BE�.ANAGING�
%IRECTOR�O F�$OMMODORE�6, 
*T�FEELS�GOOD�� *T�WAS�AN�AMBITION�� *T�S�
PROBABLY�MOST�PEOPLEjS�AMBITION�TO�
REACH� THE�TOP�OF�THEIR�COMPANY�� *TjS�
TAKEN�ME����YEARS�TO�ACHIEVE� IT�AND�
IT�FEELS�GOOD�

8HAT
� I F �ANY�CHANGES
� W ILL�WE�BE�
SEEING�IN�$OMMODORE�6, 
*jM�NOT�SURE� IF�YOU�RE�GOING�TO�SEE�
ANY�GREAT�CHANGES�� *F�ANYTHING
�
$OMMODORE� IS�GOING�TO�BE�A�BIT�MORE�
FOCUSED�ON�THE�"MIGA� LINE� OF�PRODUCT
�
BECAUSE�OBVIOUSLY�THATjS�OUR�BREAD�
AND�BUTTER�

/OW�THA T�1$S�HAVE�FALLEN�SO�LOW �IN�
PRICE
�MANY�PEOPLE�WOULD�CONSIDER�
BUYING�A�1$�RATHER�THAN�A�HIGH�END�
"MIGA�� 8HAT�WOULD�YOU�SAY�TO �
THOSE�PEOPLE 
8EjVE�ALWAYS�GOT�PLANS�TO�BRING� IN�
NEW�PRODUCTS�AND�NEW�SPECIFICATIONS�
OF�PRODUCT��:OU�HAVENjT �SEEN� A�GREAT�
DEAL� FROM�US� IN� REAL� TERMS�BECAUSE�
OBVIOUSLY� IT�TAKES�A� LOT�OF�TIME�TO�
DESIGN� AN�"MIGA�CHIP�SET�� #UT�YES�WE�
HAVE�GOT�PLANS�TO� INCREASE�THE� POWER�
OF�THE�SPECIFICATION�OF�THE�"MIGA�� *�
THINK�THAT�AN�"MIGA�STILL� OFFERS�
CERTAIN�PEOPLE�MUCH�MORE�THAN�A�1$�
WOULD� IN�CERTAIN�AREAS�

*F�THEY�REALLY�JUST�WANT�TO�DO�THE�
BORING�STUFF
� THEN�THEYjRE�PROBABLY�
BETTER�OFF�BUYING�A�$OMMODORE�1$
�
BUT� IF�THEY�WANT�TO�DO�A� LITTLE�BIT�MORE�
AND�THEY�WANT�%04�COMPATIBILITY�THEN�
THEREjS� REALLY�ONLY�ONE�CHOICE
�WHICH�
IS�THE�"�����OR�"������ .OST�
PEOPLE
� *�THINK
�FEEL�THAT�THE�"MIGA� IS�
A� FAR�MORE�FRIENDLY�ENVIRONMENT�THAN
�
SAY
� A����49��
� EVEN�WITH�8INDOWS�

5HE�"MIGA� IS�STILL� A�VERY�
COMPETITIVE�PRODUCT�� �EVEN�WITH�
���49S�PRICES�DOWN�TO�_����OR�
_����EX�7"5�� �YOU�HAVE�"����S�
SELLING�AT�_����AND�THE�WEALTH�OF�
PRODUCTIVITY�AND�ENTERTAINMENT�
SOFTWARE� IS�MUCH�MORE�ON�AN�"MIGA�
THAN�A�1$�

" TARI�IS�RUMOURED�TO�BE�PLANNING�THE�
'ALCON
�A�������BASED�MACHINE�
CAPABLE�O F�DISPLAYING���
��� �
COLOURS�AND�PLAYING����CHANNEL�$%��
QUALITY�SOUND�WHICH�IT �HOPES�TO �SELL�
FOR�_�����)OW�CAN� THE�"MIGA�HOPE

5HE�TOP�OF�THE�RANGE�������BASED�
"MIGA������� �I T jS�GOOD
� BUT�NOT�
THAT�GOOD�� 1ERHAPS�A�FASTER�MACHINE�
WITH�BETTER�GRAPHICS� IS�NEEDED 

WITH� A�CHIP�SET�WHICH� IS�MEANT�TO�BE�
AS�COMPATIBLE�AS�POSSIBLE�WITH�THE�
EXISTING�RANGE�� � IT�TAKES�QUITE�A� LOT�OF�
TIME�AND�EFFORT��8E�JUST�DONjT�FEEL�
THAT�WE�NEED� TO�START�TALKING�ABOUT�
MACHINES�THAT�ARE�GOING�TO�COME�
DOWN�THE� LINE�� �WE�RE� NOT� IN�THE�
SITUATION�WHERE�OUR�MACHINES�ARENjT�
SELLING�EFFECTIVELY�

8EjD� RATHER�SAY�BUY�WHAT�WEjVE�
GOT�NOW�� IN� A�YEARS�TIME� IT�MAY�BE

4A
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5HERE�ARE�ALWAYS�RUMOURS�� *�THINK�OUR�
STATEMENT� IS�EXACTLY�THE�SAME�AS�ON�
THE�"������8E�WILL� SELL� THE�PRODUCT�
AT�THE� PRICE�THAT�WE�BELIEVE�WILL�MAKE�
IT�COMPETITIVE�WITHIN� THE�MARKET�
PLACE�� /OW
� IF�IT jS�_���� IT jS�_���
� IF�
IT jS�_���� IT jS�_���
� IF�IT jS�_���� ITjS�
_���
�WHATEVER�THE� PRICE� IS�� *TjS� A�
TOUGH�ECONOMY�OUT�THERE
� AND�WE�
CANjT �SIT� IN� OUR� IVORY�TOWERS�AND�
IGNORE�THE�FACT�THAT�WEjRE�COMPETING�
FOR�EVERYBODYjS�MONEY�

8EjRE�NOT�PARTICULARLY�COMPETING�
AGAINST�4EGA�OR�/INTENDO�OR�"TARI� OR�
WHOEVER
�WEjRE�COMPETING�AGAINST�
THE�MONEY�THAT�MAY�BE�SPENT�ON� A�
HOLIDAY�OR�A�57�OR�A�VIDEO��8EjRE�
COMPETING�FOR�PEOPLEjS�CASH�

0BVIOUSLY�WEjVE�GOT�TO�MAKE�OUR�
PRODUCT�AN�EXCITING�PROPOSITION�AND� IF�
ITjS�A�QUESTION�OF�PUTTING�MORE�
SOFTWARE�WITH� IT�OR�CUTTING�THE� PRICE
�
WE�WILL� OBVIOUSLY� LOOK�AT�THAT�

)OW�MANY�$%57S�HAVE�YOU�SOLD 
*TjS�ABOUT���
�����5HE�TRADE�IN�
SEEMS�TO�HAVE�HAD�A�TREMENDOUS�
EFFECT��:OU�CAN�BUY�A�$%57�AT�_����
AS�A�STAND�ALONE� ITEM
� OR�YOU�CAN�
BUY� IT�FOR�_����WITH� A�KEYBOARD
�DISK�
DRIVE�AND�MOUSE
� OR
� IF�YOUjRE�AN�
"����USER�� �DOESNjT �MATTER�WHAT�
KIND�OF�"����� IT�COULD�BE�A������ �YOU�
CAN�TRADE�YOUR�"���� IN�AND�GET�A�
$%57�FOR�_����� 4O�YOU�SAVE�_����

5HE�GREAT�THING� IS
� IF�YOUjVE�HAD�
YOUR�"MIGA�FOR�SAY�FOUR�YEARS
�WHICH�
QUITE�A�FEW�THOUSAND�PEOPLE� HAVE
�
THAT�YOUjRE�GETTING�A�DISK�DRIVE�WITH�
$%57�AND�SO�YOUR�SOFTWARE�WILL� BE�
COMPATIBLE
� AND�YOUjRE�OBVIOUSLY�
GETTING�A�NEW�WARRANTY�ON�YOUR�
PRODUCT��:OU�GET�ADDITIONAL�THINGS�
LIKE�.*%*� IN�.*%*� OUT
� PLUS�THE�$%��
30.�DRIVE�� 4O� IT jS�QUITE�A�GOOD�DEAL�

"RE�YOU�CONFIDENT�O F�$%57jS�
SUCCESS�NOW�THA T�1HILIPS�$%�*�IS�ON�
THE�STREETS�W ITH�A�MUCH�BIGGER�
MARKETING�BUDGET 
*� THINK�*jM�CONFIDENT�OF�US�WINNING�
THE�$%�WAR�AGAINST
� SAY
� 1HILIPS
�
BECAUSE�QUITE�FRANKLY�THE� PEOPLE�WHO

TO �COMPETE�W ITH� THIS 
'IRST�OF�ALL�WEjVE�GOT�TO�
SEE� IT��8ITH�NO�DISRESPECT�
TO�ANY�OF�OUR�COMPETITORS

*�CAN�TELL�YOU�WONDERFUL�
THINGS�ABOUT�WONDERFUL�
PRODUCTS
� BUT�UNTIL� THEY�
COME�ON�THE�SHELVES� ITjS�
NOT�REALITY�� *� CAN�TALK�
ABOUT����MILLION�COLOURS�
AND�THIS
� THAT�AND�THE�
OTHER
� BUT�WHAT�S�THE�
POINT�BECAUSE�THEYjRE�NOT�
ON�THE�SHELF�AT�THE�
MOMENT � *�WOULD� SAY�
THAT
� LIKE�"TARI
�WE�ARE� IN�
CONTINUAL� DEVELOPMENT�OF�MACHINES��
6NLIKE�"TARI
�WE�ARENjT�WILLING�TO�TALK�
ABOUT�THE�MACHINES�BEFORE�THEY�
BECOME� REALITY
� BECAUSE�THINGS�CAN�
HAPPEN
� TIME�CAN� LAPSE� IN�
DEVELOPMENT�� *T�DOESNjT�ALWAYS�GO�AS�
SMOOTHLY�AS�YOU�WOULD� LIKE
�
ESPECIALLY�IF�YOU�DESIGN� A�MACHINE

,ELLY�4UMNER
�OBVIOUSLY�PLEASED�AT�
HIS�RECENT�PROMOTION�TO�$OMMODORE�
6,jS�MANAGING�DIRECTOR��#UT�WHAT�
HAS�HE�GOT�IN�STORE�FOR�US 

ENTIRELY�DIFFERENT�� #UT�LETjS� NOT�DANGLE�
THE�CARROT� IN�FRONT�OF�PEOPLE�BECAUSE�
THAT�YEAR�MAY�CHANGE� INTO� ���
MONTHS��5HATjS�WHY�WE�TRY�TO� KEEP� IT�
QUIET�� *� KNOW�EVERYONE�WANTS�TO�WRITE�
ABOUT�NEW�PRODUCTS�AND�NEW�THIS�
AND�THAT
� BUT�IT�S�NOT�FAIR�ON� THE�END�
USERS�TO�TELL� THEM�ABOUT�ALL� THESE�
WONDERFUL� THINGS�THAT�MAY�NEVER�
COME�ABOUT�� *�VE�SEEN� LOADS�OF�
PRODUCTS� IN�$OMMODORE�THAT�HAVE�
JUST�NEVER�COME�TO�THE�MARKET�

5HE�"�����HAS�RECENTLY�UNDERGONE�
A�LARGE�PRICE�DROP�	 iPRICE�POSITION
�
PRICE�POSITION
�JO KE S �4UMNER
��
8EjVE�HEARD�RUMOURS� THA T�THE�"����
IS�ABOUT�TO �DO�THE�SAME
� FA LLING �
UNDER�_����
8HAT�WE�DID� ORIGINALLY�WITH�THE�
"�����WAS�STUFF�IT�FULL� OF�LOTS�OF�
MEMORY�AND�PUT�THIS
� THAT�AND�THE�
OTHER�IN�THERE��8HAT�WEjVE�EFFECTIVELY�
DONE� IS� PULL� A� LOT�OF�THAT�OUT�AND�SAID�
iIF�YOU� REALLY�WANT�TO�GET� INTO�THIS�
TYPE�OF�MACHINE�YOU�CAN�HAVE�A� LOT�
LOWER�ENTRY�PRICE�POINT�j� /OT�EVERYONE�
NEEDS�TO� HAVE���OR��.B�OF�3".
� NOT�
EVERYONE�NEEDS�TO�HAVE�MAYBE�4CALA�
OR�WHATEVER�� /OT�EVERYONE�HAS�GOT�
_�����TO� BUY�AN�"����
�BUT�THEY�
MAY�HAVE�_�����AND�THEY�MAY�WANT�
TO� BUILD�THE�PRODUCT�UP�OVER�A�PERIOD�
OF�TIME�

4O�WHAT�ABOUT�THE�"��� �*S�THERE�
ANY�TRU TH �TO �THE�PRICE�RUMOURS 
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ARE� BUYING�THE�$%�TECHNOLOGY�AT�THE�
MOMENT�ARE�COMPUTER� LITERATE�
PEOPLE
�WHICH� IS�OUR�MARKET�PLACE��
BUT� *�THINK� ITjS�GOING�TO�TAKE�A�HUGE�
AMOUNT�OF�MONEY�TO�TRY�TO�EDUCATE�
THE�MASSES�ON�WHY�THEY�SHOULD�
SPEND�SO�MUCH�MORE�ON�BUYING�THIS�
THING�CALLED�$%�*� OR�$%57�

8E�VE�GOT�TO�ADDRESS�OUR�
POPULATION
�WHICH�1HILIPS�HASNjT�GOT��
4O�CERTAINLY�IN�THE�SHORT�TERM� *� DONjT�
THINK�WE�HAVE�A�PARTICULAR�PROBLEM��
8HO�KNOWS�WHATjS�GOING�TO� HAPPEN�
IN�TWO�OR�THREE�YEARS�TIME 

)OW�MANY�DO�YOU�EXPECT�TO �SE LL�
BETWEEN�NOW�AND�$HRISTMAS 
"BOUT���
����

%O�YOU�PLAN�ON�RELEASING�A�$%�30.�
DRIVE�FOR�THE�"�4���"�����RANGE 
*TjS�CERTAINLY�BEEN�TALKED�ABOUT�� *�
THINK�THAT�IT�PROBABLY� IS� A� LIKELIHOOD
�
BUT� *� DONjT�THINK�YOUjLL� SEE� IT�MUCH�
BEFORE�$HRISTMAS�

8HEN�W ILL�THE�"����BE�IN� THE�
SHOPS 
5HIS�MONTH� 	+ULY
�

3EGARDING�THE�"����1LUS
� OUR�
READER�RESPONSE�TO�ITS �DEMISE�HAS�
BEEN�P RE TTY�NEGATIVE�
*� THOUGHT�YOU�DID� QUITE�A�GOOD�
HATCHET�JOB�

8ELL
� THE�REACTION�WAS�P RE TTY�BAD�
:ES
� *�WAS�SPEAKING�TO�SOMEONE� IN�
THE�TRADE�ABOUT�IT��8HAT�WE�CANjT�TELL�
PEOPLE� IS�WHAT�OUR�OVERALL�GAME�PLAN�
IS��"ND�THEY�GET�VERY�EMOTIONAL� ABOUT�
THIS� PRODUCT�CALLED�THE�"����THAT�
THEYjVE�HAD� AND�THEYjVE�GOT�VERY�
CLOSE�TO
� AND� RIGHTLY�SO�

#UT�THE�"���� IS�THE�FIRST�OF�THE�
NEW�MACHINES�THAT�WILL� BE�COMING�
OUT�� *F�YOU� LOOK�AT� IT
� IT�S�GOT�SURFACE�
MOUNT�TECHNOLOGY
� IT�TAKES�1$.$*"�
CARDS�AND�ALL�THAT�KIND�OF�BUSINESS��
"ND�WHO�SAYS� IN�MAYBE�A�YEARjS�TIME�
THEYjRE�GOING�TO� LOOK�AT� IT�AND�SAY�
iWELL
�$HRIST
� ACTUALLY�$OMMODORE�DID�
DO�THE�RIGHT�THING��� *T�DOESNjT�HAPPEN

OVERNIGHT
�YOU�CANjT �SUDDENLY�RELEASE�
A�WHOLE�PLETHORA�OF�MACHINES
� AND�
PEOPLE�CAN�T�REALLY�TAKE�ADVANTAGE�OF�
THE�1$.$*"�OVERNIGHT�

#UT�THAT�MACHINE
� THE�"���
� IS�A�
BETTER�DEAL�THAN�THE�"�����5HE�
MANUFACTURE�AND� RELIABILITY�IS�MUCH�
MUCH
�MUCH�BETTER��8EjVE�SHIPPED�
SOMETHING�LIKE���
����"���S�TO�THE�
TRADE�SINCE�"PRIL��0UT�OF�ALL� OF�THE�
ONES�THAT�HAVE�BEEN�SOLD
�WE�
HAVEN�T�HAD�ONE�1$#�FAILURE�� /OT�
ONE�� /OW�THAT� IS�QUITE� INCREDIBLE�

5HE�OTHER�THING�IS�THAT�WITH�THE�
ADVENT�OF�THE�1$.$*"�SLOT� IT�WILL�
MAKE� IT�A� LOT�EASIER�FOR�PEOPLE�TO�
EXPAND��5HEYjVE�GOT�THIS�THING�ABOUT�
THE�%."�BUS�WHICH� IS�ALL� SINGING�AND�
DANCING�AND�WONDERFUL
� BUT�QUITE�
FRANKLY�THATjS� NOT�TRUE��"T�THE�PRESENT�
TIME�THERE�ARE�MORE� PEOPLE�WHO�ARE�
WRITING�FOR�THE�1$.$*"�SLOT�THAN�HAVE�
EVER�WRITTEN�FOR�THE� %."�BUS��5HEREjS�
���PEOPLE�PRODUCING�CARDS�AT�THE�
MOMENT�THAT�RUN�ON�THE�"����

8HAT�WEjVE�DONE� IS
�WEjVE�GONE

���%�"����1/?2�
/2/=A<?�4<?�
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OUT�AND�TAKEN�A�STANDARD�
ARCHITECTURE�THAT�WILL�GIVE�PEOPLE�A�
BETTER�CHOICE�AND�MAKE� IT�EASIER�FOR�
PEOPLE�TO�DEVELOP�FOR�THAT�CARD�� /OW�
OUR�THEORY�IS�THAT
�FOR�INSTANCE
� IF�YOU�
BUY�AN�"����YOU�DON�T�HAVE�TO�GO�
OUT�AND�BUY�A�TRADITIONAL� HARD�DISK�
AND� HAVE�TO�OPEN�YOUR�MACHINE� AND�
PUT� IT�IN� AND�ALL�THAT�BUSINESS
�YOU�GO�
OUT�AND�BUY�A���.B
���.B
���.B�
CARD�� 0R�YOU�GO�AND�BUY�FLASH�3".�OR�
WHATEVER�

0NE�OF�THE� REACTIONS� PEOPLE�HAD�
WAS�� i0H
�WHAT�ABOUT�MY�PERIPHERALS�
ETCj �� BUT� IN�THE� LONG�TERM�1$.$*"�WILL

BE�A�GODSEND�
BECAUSE� IT�WILL� BE�
SO�MUCH�CHEAPER�

%ID�YOU�EXPECT�THE�
BAD�REACTION�OVER�
THE�"����1LUS 
*� THINK� IN� REAL� TERMS�
WE�KNEW�THERE�WAS�
GOING�TO�BE�A�
REACTION�� *TjS�THE�
"����SERIES� RATHER�
THAN�JUST�THE�"����
1LUS��:OUjVE�GOT�TO�
THINK�THAT�WE�SOLD�
�����MILLION�
MACHINES�� *TjS�BEEN�
VERY�CLOSE�TO�EITHER�
END�USERS�OR�RETAILERS�FOR�A�VERY� LONG�
TIME��"ND�PEOPLE�DONjT�LIKE�OR�ACCEPT�
CHANGE�VERY�EASILY�� *� CAN�WELL�
REMEMBER�WHEN� 'ORD�BROUGHT�OUT�THE�
4IERRA�� 1EOPLE�HATED� IT
� BUT�NOW�NO��
ONE�SAYS�ANYTHING�ABOUT� IT�� � ITjS�
TOTALLY�ACCEPTED��5HEY�TOOK�A�RADICAL�
STEP
�WHICH� IS�WHAT�WEjVE�DONE�

*T�S�THE�SAME�WITH�THE�"MIGA�� IT�
WILL�TAKE�A� LITTLE�TIME�FOR�PEOPLE�TO�
ACCEPT�� #UT�FOR�THE�END�USER
� THE�
MACHINE�HAS�GOT�TO�BE�BETTER��5AKE�
ON�SITE�MAINTENANCE�

8OULD�YOU�LIKE �TO �TAKE�THE�
OPPORTUNITY�TO �REASSURE�THE�"400�
OWNERS�THA T�THEYjRE�NOT�IN�
POSSESSION�O F�A�DINOSAUR 
/O�THEYjRE� NOT
� ABSOLUTELY�TRUE
�
BECAUSE�THE�WHOLE�THING�ABOUT�THE�
"MIGA�TECHNOLOGY�WAS�THAT�WE�WOULD�
TRY�AND�MAKE�THE�PEOPLEjS�MACHINE�
GROW�AS�WE�RELEASED� NEW�PRODUCTS��
/OW�THAT�OBVIOUSLY� ISNjT�ALWAYS�
�����AVAILABLE�BECAUSE�THINGS�DO�
CHANGE�� #UT� IF�YOU�BOUGHT�A�����
"MIGA
�YOU�COULD�HAVE�UPGRADED� IT�TO�
���
� AND�YOU� COULD�HAVE�UPGRADED� IT�
TO� ������8EjLL� STILL�CARRY�ON�BRINGING�
OUT�PERIPHERALS�SUCH� AS�PRINTERS
�
MONITORS
� DRIVES� AND� 3".�

5HEREjS�NO�WAY�THAT�WEjRE�GOING�
TO� ALLOW�OUR�USER�BASE�TO�SUFFER�� #UT�
WHAT�WEjVE�DONE� IS�TAKEN�ADVANTAGE�
OF�NEW�TECHNOLOGY�� �SURFACE�MOUNT�
AND�THE�CARD� SLOT�

%O�YOU�KNOW�O F�ANY�TH IRD �PARTY�
DEVELOPERS�SEEKING�TO �MAKE�A�
1$.$*"�ADAPTOR�FOR�THE�"400 
5HERE�ARE�A�NUMBER�OF�PEOPLE

5HE�"����MAY�
HAVE�DISAPPOINTED�MANY�
BUT
�SEEN�AS�THE�FIRST�OF�A�NEW�WAVE�OF�"MIGAS
� IT�
BECOMES�A�MORE�TANTALISING�PROPOSITION

RUMOURED�TO�BE�� *�VE�HEARD�THREE�
PEOPLE�TALKING�ABOUT�IT�� *� ACTUALLY�
THINK�THAT� ITjS�THE�WISE�WAY�TO�GO
�
REALLY�AND�TRUTHFULLY��5O�MAKE�THAT�
ADAPTOR�WOULDNjT�BE�VERY�EXPENSIVE��
5ECHNOLOGY�WISE� IT jS�QUITE�
INEXPENSIVE�� *F�YOU�RE�AN�"����USER�
AND�YOU�HAVENjT �GOT�A�HARD�DISK�OR�
WHATEVER
� IT�S� A�TREMENDOUS�WAY�TO�
EXPAND�

%O�YOU�KNOW�O F�ANY�DEVELOPERS�
INTENDING�TO�PRODUCE�SERIOUS�
SOFTWARE�FOR�THE�"���jS�SLO T 
5HEREjS�A�NUMBER�OF�PEOPLE� LOOKING�
AT�THAT�AT�THE�MOMENT�� *� THINK
� QUITE�
FRANKLY
� THAT�IT�S�GOING�TO�BE�A�GOOD�
SIX�MONTHS�BEFORE�YOU� SEE�THAT
�FOR�A�
NUMBER�OF�REASONS�� THE�CARDS� ARE�
STILL� A� LITTLE�BIT�EXPENSIVE�BUT�
OBVIOUSLY�THE�PRICE� IS� REDUCING�
DRAMATICALLY�AS�MORE�PEOPLE�GET�INTO�
THE�MARKET�� #UT�THERE�ARE�QUITE� A�
NUMBER�OF�PEOPLE
� PARTICULARLY� IN�THE�
4TATES
�WHO�ARE�TALKING�ABOUT�THAT�AT�
THE�MOMENT�

)OW�FAR�AWAY�IS�A�REPLACEMENT�FOR�
THE�"���� 
"BOUT�FOUR�MONTHS�

$AN�YOU�GIVE�US�ANY�DETAILS 
/O��5HE� RANGE�THAT�WE�HAD� LAST�YEAR
�
APART�FROM�THE�"�����WHICH�WE�VE�
RE�POSITIONED�SO�FAR�AS� PRICING� IS�
CONCERNED
� IS�GOING�TO�BE�QUITE�
DIFFERENT�TO�THE� RANGE�WE�WILL� SEE�AT�
THE�END�OF�THIS�YEAR��8E�ARE�TRYING�TO�
MAKE�SURE�THAT�WE�HAVE�VERY�
COMPETITIVE�PRODUCTS�� #UT� *� DONjT�
WANT�TO�TALK�ABOUT�WHATjS�GOING�TO�BE
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IN�THERE��8HAT�*�WOULD� SAY� IS�THAT�IF�
PEOPLE�ARE� LOOKING�FOR�A�MACHINE�THAT�
IS�AS� INEXPENSIVE�AS�THE�"����
� THEY�
MAY�WELL� BE�DISAPPOINTED
� BECAUSE�
THE�NEW�MACHINE�WILL� HAVE�HIGHER�
SPECIFICATIONS�AND�OBVIOUSLY�THAT�
DOES�CARRY�A�COST�

*S�THERE�ANY�TRUTH�TO �THE�RUMOURS�O F�
AN� i""j�CHIP�SET 
8ELL
� IF�YOU�THINK�ABOUT� IT
� THE�FIRST�
CHIP�THAT�WE�EVER�RELEASED�WAS�THE�
iSINGLE�"j 
� AND�THEN�WE�HAD�THE� &$4�
WHICH� IS�THE� i"�1LUS�� CHIP�SET
� IF�YOU�
LIKE
� SO� *� SUPPOSE�A� iDOUBLE�"j�
WOULDNjT�BE�OUT�OF�THE�QUESTION�

"LL� *�WOULD� SAY�AGAIN� IS�THAT�WE�
REALISE�THAT�WE�HAVE�TO�KEEP�AHEAD�
OF�THE�GAME��8HETHER�ITjS� A� iDOUBLE�
"j�WHETHER�IT jS�AN� i"�1LUSj� OR�
WHATEVER
� IT�WOULDNjT �BE�OUT�OF�THE�
QUESTION�TO�SEE�$OMMODORE�
RELEASING�NEW�CHIP�SETS
� BECAUSE�
THATjS�OUR�GAME�� *F�WEjRE�TO�STAY�
AHEAD�OF�THE�COMPETITION
�WE�HAVE�TO�
DO�SOMETHING�

+UST�BY�DROPPING�A�������OR�����
IN�THERE�� �THATjS�GREAT�BUT�THAT�REALLY�
JUST�GIVES�YOU�SPEED�� IT�DOESNjT�
INCREASE�THE�GRAPHICS�POWER�� *T�WOULD

BE�SILLY�TO�SAY�THAT�WEjRE�NOT�THINKING�
ABOUT�OTHER�CHIP�SETS
� BUT�A�CHIP�SET�
FOR�AN�"MIGA�TAKES�A�VERY�LONG�TIME�
TO�DEVELOP� IF�WEjRE�TO� REMAIN�
COMPATIBLE�WITH�WHATjS�ALREADY�OUT

'AITHFUL� BUT�AGEING
�THE�"�����
NEEDS�A�REVAMP��%OES�THE�"����
DETAILED�BELOW�FIT�THE�BILL 

THERE��"ND� *� THINK�THAT�IT�WOULD� BE�
WRONG�FOR�$OMMODORE�TO�RELEASE�A�
NEW�CHIP�SET�THAT�HASNjT �GOT�A�HIGH�
DEGREE�OF�COMPATIBILITY
� BECAUSE

OBVIOUSLY�PEOPLE�MAY�WANT�TO�BUY�THE�
NEW�CHIP�SET�AND�ALREADY�HAVE�A�
SOFTWARE�BASE�� *jM�NOT�GOING�TO�SAY�
THAT�EVERYTHING�WILL� ALWAYS�RUN�ON�A�
NEW�CHIP�SET
� BUT�WEjRE�AFTER�HIGH�
DEGREES�OF�COMPATIBILITY
�WHICH�TAKES�
LONGER�THAN�JUST�PRODUCING�SOMETHING�
FROM�SCRATCH�

5HEREjS�BEEN�A�PIRATE�BETA�TEST�
VERSION�O F�, ICKSTART�� �KNOCKING�
AROUND�ON�SOME�BULLE TIN�BOARDS��
8HEN�W ILL�WE�SEE�THIS�AS�A�LEGAL�
PRODUCT 
*�DONjT�KNOW��8E�HAVE�JUST�RELEASED�
����� INTO�ALL�OUR�MACHINES�� SO� *�THINK�
IT�WILL� BE�A� LITTLE�WHILE��5HERE�WERE�
RUMOURS�FOR�PROBABLY����MONTHS�OR�
TWO�YEARS�ABOUT�VERSION� ��� � *� THINK�
AS�SOON� AS�WE�RELEASED� ���
� PEOPLE�
WERE�TALKING�ABOUT����4O
� IT�WOULD�BE�
QUITE�SENSIBLE�TO�THINK�THERE�WAS�
GOING�TO�BE�SOME�DELAY�THERE�

*S�THERE�ANYTHING�ELSE�YOU�WOULD�
LIKE �TO �TE LL�OUR�READERS 
*�WOULD� SAY�TO�THE� READERS�THAT�
OBVIOUSLY�IF�THEY�VE�GOT�AN�"���� *�
THINK�THAT�THE�"���� ISN�T�NECESSARILY�
THE� RIGHT�WAY�TO�GO�� �MAYBE�AN

"�����WOULD� BE�� �BECAUSE�THE�"����
DOESN�T�OFFER�THAT�MUCH�MORE�TO�
SOMEONE�WHO�S�ALREADY�GOT�A�����

"LSO�THEY�SHOULD�THINK�ABOUT�THE�
REASONS�WHY�WE� IMPLEMENT�NEW�
THINGS�SUCH�AS�THE�1$.$*"�SMART�
CARD�� �THAT�IN�TIME�WILL� BE�ONE�OF�THE�
BIGGEST�BONUSES�FOR�THE�"MIGA�
BECAUSE� IT�WILL�MAKE�US�A�STANDARD�
WITHIN�THE� INDUSTRY�� THAT�MEANS�THAT�
THEYjRE�GOING�TO�BE�ABLE�TO�BUY�ADDc
ONS�AND�ACCESSORIES�A�GREAT�DEAL�
CHEAPER�THAN�THEY�PROBABLY�COULD�DO�
TODAY�� *T�WONjT�HAPPEN�OVERNIGHT
� BUT�
IT�WILL� BE�THERE�� *TjS� ALL�WELL� AND�GOOD�
SAYING�THE�%."�BUS�WAS�GOOD
� BUT�
WE�WERE�THE�ONLY�PEOPLE� PRODUCING�
%."�PRODUCT��5HAT�OBVIOUSLY�MADE� IT�
EXPENSIVE�TO�START�WITH�� #UT�WITH����
PEOPLE�AT�THE�MOMENT�PRODUCING�
1$.$*"�CARDS
� THAT�PRODUCT�S�GOING�
TO�BECOME�VERY�INEXPENSIVE� IN�TIME��
"ND� ITjS� NEAT�� �YOUjVE�GOT�REMOVABLE�
HARD� DISKS�THERE�HAVENjT�YOU 

:OU� HAVEN�T�ASKED�ME�ABOUT�THE�
"MIGA�����

8ELL
� WEjVE�HEARD�RUMOURS�O F�IT�
*�WAS�JUST�GOING�TO�SAY
� *� DONjT�KNOW�
OF�A�PRODUCT�CALLED� THE�"MIGA�����
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'URTHER�DETAILS�OF�TWO�NEW�"MIGAS�
FROM�$OMMODORE�HAVE�EMERGED�

5HE� INFORMATION�COMES�FROM�A�
MESSAGE�POSTED�ON�6SENET
� THE�
INTERNATIONAL� ELECTRONIC�MAIL� NETWORK
�
AND� IS� ALLEGEDLY�POSTED�BY�A�THIRD�
PARTY�DEVELOPER�FOR�$OMMODORE�64�
WHICH� IS� BETA�TESTING�THE�PRODUCTS��
5WO�NEW�"MIGAS�ARE�DETAILED
� THE�
"MIGA������AND�THE�"MIGA� i$LASSICj 
�
OTHERWISE�KNOWN�AS�THE�"����

5HE� INFORMATION�SEEMS�PLAUSIBLE
�
BUT�WE�CANNOT�VERIFY�IT�BECAUSE�THE�
MACHINES�ARE�COVERED�BY�/ONc
%ISCLOSURE�"GREEMENTS�� *T�IS�CERTAIN�
THOUGH�THAT�NEW�"MIGAS� ARE�
EXPECTED�

5HE�"����
� A�MACHINE�TO�BE�
INTRODUCED� ABOVE�THE�"����
� IS�SAID�
TO�BE�BASED�AROUND�.OTOROLAjS� LATEST�
CENTRAL� PROCESSING�UNIT
�THE��������
"LONG�WITH� THE�OTHER�NEW�MACHINE
� IT�
BOASTS�NEW�GRAPHICS�AND�SOUND�
CHIPS
� DUBBED�THE� i""j� CHIP�SET
� AND�
VERSION�����OF�,ICKSTART
� ALSO�
CURRENTLY� IN�BETA�TEST�

&XPANDABLE�TO���.B�OF�'AST�3".�
AND���.B�OF�$HIP�3".� 	MEMORY�
ACCESSIBLE�BY�THE�GRAPHICS�AND�SOUND�
CHIPS

� THE�"�����COMES�WITH� ��.B�
'AST�3".
��.B�$HIP�3".�AND�A�
���.B�2UANTUM�HARD�DISK�� *TS�FLOPPY�
DISK� IS�A�HIGH�DENSITY�DEVICE�	GIVING

TWICE�THE�CAPACITY�OF�A�NORMAL�FLOPPY
�
BUT
� UNLIKE�SOME�HIGH�DENSITY�FLOPPY�
DRIVES�AVAILABLE�WITH�THE�"����
� THIS�
IS�NOT�ACHIEVED�BY�CUTTING�ITS�SPEED�

5HE�OTHER�MACHINE� IS�SET�TO�
REPLACE�THE�OUT�DATED�"�����"�����
RANGE�� #ASED�ON�A� ��.)Z�������
PROCESSOR
� IT�HAS�VARIOUSLY�BEEN�
CALLED�THE�"����OR�THE�$LASSIC
� BUT�
GIVEN�THAT� i$LASSICj� IS� REGISTERED�TO�
"PPLE�AND�,ELLY�4UMNER�HAS�DENIED�
ALL� KNOWLEDGE�OF�AN�"���
�NEITHER�OF�
THESE�NAMES�ARE�TO�BE�TAKEN�TOO�
LITERALLY�� -IKE�THE�"����
� IT�INCLUDES�
THE� i""j�CHIP�SET�AND� ,ICKSTART�����
*TS�MEMORY� IS�EXPANDABLE�TO���.B�
'AST�3".�AND��.B�$HIP�3".�� *T�HAS�
THE�SAME� HIGH�DENSITY�FLOPPY�DRIVE�AS�
THE�"�����AND�A���.B�HARD�DISK�

#OTH�MACHINES�UTILISE�THE�;ORRO� ***�
EXPANSION� SLOTS�AS�FOUND�ON�THE�
"����
� BUT�THE�MACHINE� KNOWN�AS�
THE�"���
� HOUSED� IN�A�SHALLOW�PIZZA��
BOX�STYLE�CASE
� HAS�MORE� LIMITED�
EXPANSION�CAPABILITIES�

/&8��" " ��$)*14
5HE�NEW� i""j� CHIP�SET
� AS�WELL� AS�
ADDING�NEW�GRAPHICS�FEATURES
� RETAINS�
CLOSE�COMPATIBILITY�WITH�THE�EXISTING�
&$4�OF�THE�"����1LUS
�"����AND�
"������"�NUMBER�OF�NEW�GRAPHICS�
MODES�ARE�SUPPORTED�� ���X����AND

���X����	INTERLACED
�
WITH�UP�TO�����COLOURS�
ON�SCREEN� AT�ONCE�WITH�
NO� RESTRICTIONS�� AND�
����X����AND�
����X����	INTERLACED
�USING�)".�TO�
GIVE�UP�TO������COLOURS��5HE�"MIGAjS�
PALETTE�HAS�BEEN�EXPANDED�FROM�A�
CHOICE�OF������COLOURS�TO�A�CHOICE�OF�
�����MILLION�� *N�ADDITION
� A�4UPER)".�
MODE�HAS�BEEN� INCLUDED�WHICH�
ENABLES�ALL�OF�THESE�COLOURS�TO�BE�
USED�AT�ONCE� IN�THE�STANDARD�"MIGA�
RESOLUTIONS�WITH� RESTRICTIONS�SIMILAR�TO�
THE�CURRENT�)".�MODE��4CREENS� IN�
THIS�MODE�MAY�BE�ANIMATED�AT�UP�TO�
���FRAMES�PER�SEC�

5HE�"MIGAjS�HARDWARE�SPRITES�
HAVE�BEEN� IMPROVED�SUCH�THAT�THEY�
CAN�NOW�CONSIST�OF�UP�TO����COLOURS
�
AND�BE�A�MAXIMUM�OF����PIXELS�WIDE��
5HEIR�HEIGHT� IS� UNRESTRICTED�� 'LICKER�IS�
REMOVED�FROM�ALL� INTERLACED�MODES�BY�
MEANS�OF�A�BUILT�IN�DE�INTERLACER�CHIP�

5HE�NEW�"MIGAS� HAVE�BEEN�
BEEFED�UP�ON�THE�SOUND�FRONT
� TOO��
5HEY�BOTH�COME�WITH�A�BUILT�IN�
DIGITISER�WHICH�WILL�SAMPLE�SOUNDS�
WITH���BIT�RESOLUTION�AT���,)Z��4OUND�
OUTPUT� IS�EVEN�MORE� IMPRESSIVE�� 'OUR�
���BIT�CHANNELS� ARE�PROVIDED�WHICH�
ARE�CAPABLE�OF�REPRODUCING�
FREQUENCIES�OF�UP�TO���,)Z��5HESE

CHANNELS�CAN�BE�USED�TO�EMULATE�
EIGHT���BIT�CHANNELS�AT���,)Z�OR����
��BIT�CHANNELS�AT���,)Z�

"�NEW�.OTOROLA�%IGITAL�4IGNAL�
1ROCESSOR�CHIP� IS�ALSO�BELIEVED�TO�BE�
INCLUDED�WITH�BOTH�MODELS�� �THIS� IS�A�
MICROPROCESSOR�IN� ITS�OWN� RIGHT
�
WORKING�ALONGSIDE�THE�CENTRAL�
PROCESSOR�� *T� IS� A����BIT�DEVICE�
CLOCKED�AT���.)Z�THAT�CAN�BE�
PROGRAMMED�TO�PERFORM�COMPLEX�
SOUND� PROCESSING�OPERATIONS�AT�HIGH�
SPEED��5HESE�COULD� INCLUDE�
SOPHISTICATED�FILTERING�AND�SOUND�
MANIPULATION�EFFECTS�

"S�WELL� AS�THE�STANDARD�"MIGA�
PORTS
� THE�NEW�MACHINES�ALSO�HAVE�A�
MICROPHONE�PORT
� A�.*%*� PORT�AND�A�
1$.$*"�CREDIT�CARD�SLOT�� /O�PRICES�OR�
DETAILS�OF�AVAILABILITY�ARE� KNOWN
�
EXCEPT�THAT�THE�CHEAPER�OF�THE�TWO�
WILL�COME� IN�AT�A� PRICE�ABOVE�THAT�OF�
THE�"����
� AND�THAT�AT� LEAST�ONE�OF�
THEM� IS�DUE� IN�FOUR�MONTHS�
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*� AM�SHOCKED�AT�THIS�CHILDISH�
PLAYGROUND�ATTITUDE�ADOPTED�BY�BOTH�
YOU�AND�YOUR�READERS�ABOUT�THE�
ARRIVAL�OF�THE�"����

*� AM�A� VERY�PROUD�OWNER�OF�ONE�
AND�THINK�THIS� IS�A� REMARKABLE�
COMPUTER��5HE�"���� IS�THE�FIRST�
COMPUTER�*� HAVE�BOUGHT
� HAVING�
ARRIVED�AT�THIS�DECISION�TO�BUY�ONE�
BECAUSE�MY�4&("�CONSOLE� IS�NOT�
WHAT� *�WANT�ANYMORE�� �AND� *� LOVE� IT�

* T jS�MORE�COMPACT�THAN�THE�
BULKY
�SLAB�LIKE����
� AND� LOOKS�MORE�
ATTRACTIVE��(RANTED
� ITS�ARRIVAL� IS�A�
BIT�OBSOLETE
� BUT�DONjT �KNOCK� IT�UNTIL�
YOUjVE�TRIED� IT�� *� TOTALLY� RESENT�THE�
REMARKS�MADE�BY�SOME�OF�YOUR�
READERS�ABOUT� ITS�SIZE�AND� ITS�
SEEMINGLY� kCONSOLEl� LIKE�APPROACH�

5HESE�COMMENTS�COME�FROM�A�
BUNCH�OF�CLOSED�MINDED�
MISNOMATICS�WHO�CANNOT�SWALLOW�
THE�FACT�THAT�THE�"���� IS�HISTORY�
AND�THAT�THE� LIGHT�ISNjT � IN�THEIR�BALL�
COURT�ANY�MORE�

:OU� LOSE
�OH�BRAINLESS�ONES�
-ONG�LIVE�THE�"����

(ARY�&NTWISTLE�
5ONBRIDGE

)MMM
� *� THINK� iCHILDISH� PLAYGROUND�
ATTITUDEj� IS�A� BIT�STRONG�THERE
�(ARY�� �
WE�ADOPTED� AN�EVEN� HANDED�
RESPONSE�TO�THE� STORY� IN�OUR�NEWS�
REPORTING�AND� IN�THESE� LETTERS�PAGES��
#UT�MANY�"����OWNERS�WERE�
SOMEWHAT�PEEVED�AND�SAID� SO� IN� NO�
UNCERTAIN�TERMS�� /OW
� *� DONjT �WANT�TO�
GET�DRAWN� INTO�A�.Y�"MIGA�IS�BETTER��
THAN�YOUR�"MIGA�TYPE�ARGUMENT�HERE
�
BUT�HEY�� LOOSEN� UP�WILL�YA�� *jM�SURE�
THE�"����HAS�GOT�A�HELLUVA� LOT�GOING�
FOR� IT��"S�YOU� SAY�THOUGH
� THE�ERR����
LIGHT���� IS� IN� ITS�ERR���� BALL� COURT�

):45&3*$"-
*� READ�WITH�AMAZEMENT�THE�
HYSTERICAL� REACTIONS�OF�"����OWNERS�
TO�THE�DISCONTINUATION�OF�THEIR�
MACHINE� IN� LAST�MONTHjS�"MIGA�
4HOPPER�� *N� PARTICULAR� *�WAS�
SURPRISED�AT�.ARGARET�)AEDICKEjS�
ASSESSMENT�THAT�THE�"���� IS�
kMAINLY�FOR�GAMESl�AND�.R�4COTTjS�
VIEW�THAT�THE�"����WAS�
UNEXPANDABLE�

8HAT�UTTER� RUBBISH�� 1LEASE�
EXPLAIN�TO�ME�HOW�A�MACHINE�WITH�
EXACTLY�THE�SAME�PROCESSOR�AND�
GRAPHIC�SPECIFICATIONS�AS�THE�"400
�
BUT�WITH�THE�ADDED�ADVANTAGE�OF�A�
BUILT�IN�HARD�DRIVE� INTERFACE�AND�57�
MODULATOR
� CAN� IN�ANY�WAY�BE�
DESCRIBED�AS�A�GAMES�MACHINE 

5HE�ALMOST�CRAZED�AND� ILLOGICAL�
RAVINGS�THAT� *�WAS�FORCED�TO�READ� IN�
YOUR�MAGAZINE� REALLY�MADE� LITTLE �
SENSE��5HE�AUTHORS�WERE�OBVIOUSLY�
JUST�JEALOUS�THAT�NOW�PEOPLE�CAN�GO�
OUT�AND�BUY�AN�"����FOR�THE�SAME�
PRICE�AS�AN�"����AND� REVEL� IN�THE�
ADVANTAGES�OF�HARD�DRIVE� INTERFACE
�
PORTABILITY�AND� INCREDIBLE�RELIABILITY�
THAT�THE�NEW�MACHINE�OFFERS�

$ERTAINLY�TO�DESCRIBE�THE�"����
AS�A�GAMES�MACHINE�OR�AS� INFERIOR�TO�
THE�"���� IS�SHOWING�CRASSNESS�NOT�
WORTHY�OF�AN�"MIGA�OWNER�

*N�MY�MIND�THE�"���� IS�A�WORTHY�
ENTRY� LEVEL�MACHINE�OFFERING�A�CHEAP�
AND�EASY�UPGRADE�PATH�TO�HARD�DRIVE�
OWNERSHIP�WHILST�STILL�HAVING�TWO�
EXPANSION�SLOTS�LIKE�THE�ORIGINAL�
"����

"LTHOUGH� *� NOW�HAVE�A�#����
� *�
DID�OWN�AN�"����FOR�MANY�YEARS�AND�
*�WOULD�HAVE�MUCH�PREFERRED�AN�
"����TO�MY�"����� �THE�"5�HARD�
DRIVES� IT�USES�CAN�BE�PICKED�UP�FOR�
AS� LITTLE �AS�_����AND�THE�SAVING�IN�
DESK�SPACE� IS�PHENOMENAL�

"S�FAR�AS� *� CAN�SEE
�THE�"���� IS�
EVERY�BIT�AS�EXPANDABLE�AS�THE�OLD�
"����AS�NO�DOUBT�ACCELERATOR�
BOARDS
� �.B�3".�EXPANSIONS�ETC�
WILL�SOON� BE�DESIGNED�TO�F IT�ON�THE�
1$.*"�SLOT��5HE�"���� IS�THE�PERFECT�
MACHINE�FOR�HOME�AND�HOBBYIST�USE�
*� AM�ONLY�DISAPPOINTED�THAT� IT�WAS�
NOT� RELEASED�SEVERAL�YEARS�AGO�

$ERTAINLY�NO�OTHER�COMPUTER�CAN�
OFFER�SUCH�POWER�AT�SUCH�A� LOW�
PRICE�� %ONjT �BE�FOOLED�BY�STATISTICS
�
MY��.)Z�#�����CAN�STUFF�A�FRIEND�S�
��.)Z�����1$�OUT�OF�SIGHT�ON�
GRAPHICS�MANIPULATION�AND�SOUND�

4TICK�WITH�THE�"MIGA�AND�
$OMMODORE��5HE�NEW�RANGE�OF�
"MIGAS�AND�THE�NEW�IMPROVED

�(63�1?/G32�/;2�
799<571/9�?/C7;5@���
D/@�4<?132�A<�?3/2�
?3/99F�:/23�97AA93�

@3;@3�
GRAPHICS�AND�SOUND�WHICH�ARE�ON�
THE�WAY�WILL�CERTAINLY�BE�SOMETHING�
WORTH�BEATING�THE�1$�OWNING�WORLD�
WITH�

%ANIEL� #ROOKINGS�
(REAT�:ARMOUTH

:ES
� SOME�GOOD� POINTS�THERE� %ANIEL��
5HE�MAIN�CRITICISM� LEVELLED�AT�THE�
"���� IS� ITS�ALLEGED� LACK�OF�
EXPANDABILITY��"S�SUCH� IT jS�SEEN� AS�A�
GAMES�MACHINE�

#UT�THE�1$.*"�MEMORY�CARD� SLOT�
IS� INDEED�THERE�FOR�THE�TAKING�AND�AS�
$#.�S� NEW�6,�.%
� ,ELLY�4UMNER
�
ASSURES� US� IN�THE� INTERVIEW�ON� PAGE�
�
� THERE�ARE� LOADS�OF�THIRD� PARTY�
DEVELOPERS�BUSILY�HACKING�AWAY�AT�IT�
AT�THIS�VERY�MOMENT�

-IKE�SO�MANY�NEW�ADVANCES�
THOUGH
� IT jS�A�QUESTION�OF�5IME�8ILL�
5ELL��"ND
� FORGIVE�ME� FOR�SWEARING
�
BUT�"TARI�HAS�A�NEW�_���� SUPER�45�
COMING�OUT�THIS�AUTUMN�WHICH�COULD�
VERY�EASILY�TAKE�SALES�AWAY�FROM�THE�
"�����5HE�QUICKER�THE�"���jS�ON�THE�
STREET
� THE�BETTER�

"����&9$&--&/$&
*� HAVE�OBSERVED�MANY� REACTIONS�TO �
THE� RELEASE�OF�THE�"����AND�THE�
DEMISE�OF�THE�"����AND�MOST�THINK�
THAT�THIS� IS�A�BAD�MOVE�BY�$#.�

*
�HOWEVER
�THINK�IT� IS�AN�
EXCELLENT�MOVE�

5HE�#IG�$�HAS�ALREADY�
ANNOUNCED�THAT� IT� INTENDS�TO� RELEASE�
NEW�"MIGAS�SOON�� �AS�THE�"���� IS�
JUST�A�TASTER�OF�THINGS�TO�COME�

0,
�SO�THE�"����WILL� BE�
INCOMPATIBLE�WITH�A� LOT�OF�HARDWARE
�
BUT�BEFORE�PEOPLE�GO�JUMPING�TO�
CONCLUSIONS�AND�START�ASKING�WHERE�
THIS� LEAVES�USERS�WHO�WISH�TO�
EXPAND�THEIR�MACHINES
� CONSIDER�THE�
FOLLOWING���

5HE�MAJORITY�OF�PEOPLE�WHO�WILL�
WANT�TO�PURCHASE�THE�"����ARE�
PEOPLE�WHO�NOT�ONLY�WANT�TO�PLAY�
GAMES�BUT�ALSO�TO�USE� IT�TO�TYPE�OUT�
THE�ODD� LETTER�

*F�A� USER�WANTS�TO�DO�ANY�MORE�
THAN�THIS�THEN�THEY�WOULD�BE�BETTER�
OFF�PURCHASING�A�SEMI�PROFESSIONAL�
TYPE�MACHINE� LIKE�THE�
"�����"�����OR�THE�MUCH�
RUMOURED�"����WHEN�$OMMODORE�
RELEASES� IT�

5HE�"���� IS�A�STEP�FORWARD�FOR�
THE�"MIGA�AND� IS�PERFECTLY�DESIGNED�
HARDWARE�WISE�� �IF�YOU�WANT�TO� LOAD�
THE�"MIGA�WITH�ACCELERATORS�AND�THE�
LIKE�THEN�BUY�A�MACHINE�THAT� IS�
DESIGNED�TO�DO�THAT�

.AYBE�ONE�OF�$OMMODOREjS�NEW�
MACHINES�WILL� BE�A�PORTABLE�� THE�
MINIATURISATION�EMPLOYED� IN�THE�
"����SURE�MAKES�THIS�POSSIBLE�

&XISTING�"����OWNERS�MUST�NOT�
DESPAIR
� THE�"����WILL�ENSURE�THE�
FUTURE�OF�THE�"MIGA� IN�THE���S�AND�
BEYOND�

1HILIP�$HUNG�
$HELTENHAM

:ES
� AND� IN�YOUR� LAST�PARAGRAPH�YOU�
HIT�THE�NAIL� FIRMLY�ON�THE� HEAD�� %ONjT�
THINK�THEREjS�MUCH�CHANCE�OF�A�
PORTABLE�THOUGH�

"����/&("5*7*5:
*� REALLY�CAN�T�UNDERSTAND�WHY�
EVERYONE� IS�SO�NEGATIVE�ABOUT�THE�
NEW�"�����5HE�"���� IS�QUITE�SIMPLY�
A�RECASED�"����1IUS�BUT�WITH�THE�
BONUS�THAT�YOU�CAN�NOW�HAVE�A�HARD�
DRIVE
� FOR�THE�PRICE�OF�AN�EXTERNAL�
DRIVE�AND�A�HALF�MEG�UPGRADE
�JUST�
EIGHTY�POUNDS��4O�YOU�NOW�DONjT�
HAVE�TO�PAY�THE�RIDICULOUS�PRICE�OF�
THREE�HUNDRED�POUNDS�FOR�THE�
SIMPLEST�HARD�DRIVE�

:OUR�AVERAGE�"MIGA�OWNER�
ASPIRES�TO�A�HARD�DRIVE�AND�A�FEW�
MEGS�OF�EXTRA�MEMORY�AT�MAXIMUM��
:OU�CAN�HAVE�ALL�OF�THESE�THINGS�ON�
AN�"����FOR�A� LOT� LESS�DOSH�THAN�AN�
"���
� THIS� IS�A� FA C T��5HE�FEW�THINGS

MN?� LIT�� �Ig� �Ig

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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THAT�YOU�CANNOT�DO�WITH�AN�"����
ARE�EXCLUSIVE�TO�SAY�THE� LEAST
�WHEN�
YOU�CONSIDER�THE�NUMBER�OF�PEOPLE�
WHO�CAN�AFFORD�TO�BUY�ACCELERATOR�
CARDS�ETC�THESE�DAYS�

5HE�SIMPLE�FACT�IS�THAT�THE�"����
IS�HERE�TO�STAY�AND�ALL�THE�WHINGEING�
IN�THE�WORLD�FROM�THE�TECHIES�WHO�
MOURN�THE� LOSS�OF�THEIR�BEST�FRIEND�
WILL�NOT�BRING�BACK�THE�OVER�SIZED�
"����

*� HAD�AN�"����FOR�THREE�YEARS�
AND� LOVED�THE�MACHINE�BUT�TIME�
MOVES�ON
�AND� IN�MY�OPINION�THE�
"���� IS�MUCH�MORE�DESIRABLE�THAN�
THE�CHUNKY�OLD� FAITHFUL�AND�ALSO�
MORE� RELIABLE�

5HE�SIMPLE�FACT�IS�THAT�THE�3EAL�
�%�IMAGES�*� NOW�PRODUCE�ON�AN�
"���� LOOK�JUST�AS�GOOD�AS�THE�ONES�
PRODUCED�ON�AN�"����� #UT�NOW�*�
CAN�SAVE�THEM�TO�MY�HARD�DRIVE�

*T� IS�JUST�A�PITY�THAT�"MIGA�
4HOPPER�COULDNjT �TAKE�A� POSITIVE�
ATTITUDE�AND�WELCOME�THE�"����FOR�
WHAT�IT� IS
� THE�BEST�CHEAP�HOME�
COMPUTER�ON�THE�MARKET
�WHICH�WILL

�(63������7@�:B16�
:<?3�23@7?/093�A6/;�
A63�16B;8F�<92�

4/7A64B9�

GIVE�YOU�ACCESS�TO�THE�WONDERS�OF�
%51
��%�MODELLING
�WORD�PROCESSING�
	AND� PERHAPS�EVEN�THE�ODD�GAME
�AT�
A�REASONABLE�PRICE�WITH�GREAT�
RELIABILITY�

4TEVE�4UMMERSKILL�
8AKEFIELD

'AIR�ENOUGH�� *� HONESTLY�DONjT�THINK�
YOU�CAN�ACCUSE�US�OF�TAKING�A�
NEGATIVE� ATTITUDE�THOUGH
� 4TEVE��
.AYBE�WE�DIDN�T�GO�OVER�THE�TOP�
ABOUT�THE�ARRIVAL� OF�THE�"����BUT�
THEN� *� DON�T�FEEL�THEREjS�A�GREAT�DEAL�
TO�GO�OVER�THE�TOP�ABOUT�� *TjS�A�NEAT�
MACHINE
� SURE�� �BUT�NOTHING�TO� KNOCK�
YOUR�SOCKS�OFF�� /OW�THATjS� NOT�BEING�
NEGATIVE�� �BEING�NEGATIVE� IS�ME�
PRINTING�IN� A�NATIONAL� MAGAZINE� k5HE�
"���� IS� A�WASTE�OF�SPACEl ��8HICH� IT�
AINjT�

"�#6/$)�0'�-&..*/(4
5HE�5ALKING�4HOP�COLUMN� IN� ISSUE�
���ABOUT�THE�"����AND�$OMMODORE�
IN�GENERAL� REALLY�GOT�ON�MY�RIBS��+UST�
BECAUSE�$OMMODORE�BRINGS�OUT�THE�
"����AND�STOPS�PRODUCING�THE�"����
EVERYONE�SEEMS�TO�THINK� IT� IS�THE�
END�OF�THE�"MIGA�

4O�MANY�OF�THE� LETTERS� *� HAVE�
READ�GAVE�ME�THE� IMPRESSION�THAT�
THE�WRITER�WAS�GOING�TO�DO�A�
-EMMING��

"NYONE�REMEMBER�THE�1LUS��
�
$���AND�$#.���� �5OTAL� FLOPS�
BROUGHT�OUT�BY�$OMMODORE�AS�THE�
NEXT�STEP�FORWARD��:OU�HAVE�TO �
REMEMBER�THAT�WITH�THE�BAD�YOU�GET�
THE�GOOD��5HE�7IC���
� THE�$#.���
�
BRILLIANT�FOR�ITS�TIME
�AND�NOW�THE�
"MIGA��5HE�"MIGA�WAS�SUCH�A�MAJOR�
ADVANCEMENT�FROM�THE�$#.���
�BUT�
THE�"���� IS�NOT�THE�NEXT�STEP�UP�� *T�
IS�NOT�TECHNICALLY�SUPERIOR�

5HE�"����HAS�NOT�YET� REACHED�
ITS�PEAK
�THERE�ARE�A�GOOD������
YEARS�LEFT�IN�THE�OLD�GIRL�YET�

:OU�DONjT �THINK�THE�THIRD�PARTY�
DEVELOPERS�ARE�GOING�TO�CHUCK�ALL�
THEIR�"����GOODIES�AND�START�
PRODUCING�"����ONLY�GOODS
�WHEN�
THERE�MUST�BE� LESS�THAN���
����
"���S�IN�THE�6,�HOMES
� IF�THAT�

0NE�OTHER�THING
�WHY�SHOULD�
"����USERS�WORRY�WHETHER�THE�"����
IS�UPGRADABLE�OR�NOT
� IF�SOMEONE�
WANTS�TO�BUY�AN�UPGRADABLE�
MACHINE
�THEN�THEY�WONjT �BUY�THE�
"���
�WHICH�WILL�SHOW�IN�THE�
NUMBERS�SOLD
�AND�MAKE�
$OMMODORE�REALISE�WHAT�A�MISTAKE�
IT �HAS�MADE��"LL�YOU� READERS�STOP�
FRETTING
�YOU�ALREADY�OWN�A�GOOD
�
SOLID
�UPGRADABLE�MACHINE
�WHY�
WORRY�ABOUT�A�MACHINE�YOU�DONjT �
LIKE�ANYWAY 

"LSO�WHAT� IS�THIS�OBSESSION�WITH�
CHUCKING�THE�"MIGA�AND�GETTING�A�
1$ �:OU�NEED�AT� LEAST�_����FOR�A�
DECENT�BOG�STANDARD�MACHINE�

+4�4MITH
4HEFFIELD

*� THINK�EVENTUALLY�THE�"����WILL�
BECOME�AN�UPGRADABLE�MACHINE��
5HERE�S�ONE� LINE�OF�ARGUMENT
� ABLY�
PRESENTED� IN�THE�NEXT�LETTER�FUNNILY�
ENOUGH
�WHICH�CLAIMS�THAT�THE�"����
RANGE�WAS� SCRAPPED� PRECISELY�
BECAUSE�OF�ITS� UPGRADABILITY�� 4ALES�OF�
"����������AND�����S�WERE�
SUFFERING�AS�A� RESULT
� AS�WERE�
$OMMODORE�S�ATTEMPTS�TO�MARKET� ITS�
OWN�EXPANSIONS�AND�PERIPHERALS�� #UT�
ITjS� ALSO�GOT�A� LOT�TO�DO�WITH�CHEAPER�
CONSTRUCTION�COSTS�AND�GREATER�
RELIABILITY�

&XPANDABILITY�WILL�COME�FOR�THE�
"����THOUGH� BECAUSE�THEREjS�ALWAYS�
A�DEMAND�FOR�MAXIMISING�WHAT�
YOUjVE�ALREADY�GOT�WITHOUT�SPLASHING�
OUT�ON�A�BRAND�NEW�MACHINE�� 5HAT�S�
WHAT�PROPELS�THE�1$�MARKET�AND�
PRESUMABLY�THAT�S�WHY�A�FEW�READERS�
THOUGHT�THE�1$�WAS�A�MORE�FUTURE��
PROOF�OPTION�

61(3"%&�$0/41*3"$:
*�AM�WRITING�IN� REFERENCE�TO�
$OMMODOREjS� k NEW�BABYl 
�THE�
"����� * T jS�GOT�"����OWNERS�
EVERYWHERE�PARANOID�THAT�THE�THIRD��
PARTY�DEVELOPERS�WILL�JUST�TURN�THEIR�
BACKS�ON�THEM�AS� IF�THE�MIGHTY�
"����NEVER�EXISTED�

"S�FOR�BECOMING�OBSOLETE
� IT� IS�
STILL�AN�"MIGA�AFTER�ALL
�WITH�THE�
SAME�SOFTWARE�BASE�AS�THE�����

AND�����
�AND�THA TjS�NOT�GOING�TO �
CHANGE�MUCH�FOR�THIS�NEW�
COMPUTER�

$OMMODOREjS�MARKETING�
STRATEGY� IS�OBVIOUS�� KEEP�THE�GAMES�
PLAYERS�WITH�THE�"����AND�FORCE�THE�
HOBBYISTS�AND� kSERIOUSl� USERS� INTO�
BUYING�A� BIGGER
�MORE�EXPANDABLE�
MACHINE��5HIS�HAS�ALWAYS�BEEN�THEIR�
GAME�PLAN� BUT�THE�"����PROVED�TO�
BE�JUST�AS�EXPANDABLE�AS�ANY�OTHER�
"MIGA��5HERE�ARE�A�WIDE�VARIETY�OF�
PERIPHERALS�FOR�THE�"�����HIGH�
POWER�ACCELERATORS
����BIT�GRAPHICS�
BOARDS
� ��.B�OF�3".
� ANYTHING�A�
SERIOUS�USER�WOULD�DEMAND�FROM�A�
COMPUTING�SYSTEM�

*�THINK�IN�THE�EYES�OF�
$OMMODORE� IT�BECAME� TOO�EASY�TO�
TRANSFORM�AN�"���� INTO�A�BEAST�
MORE�POWERFUL�THAN�THE�TOP�OF�THE��
LINE�������4URFACE�.OUNT�
5ECHNOLOGY�WILL�TAKE�CARE�OF�THAT
�
AND�THEN�CUSTOMERS�WILL� HAVE�TO�GET�
A�BIGGER�"MIGA
�OR�A�BIG�UGLY�1$�

$OMMODORE�WILL� HAVE�TO�DEVELOP�
A�MORE�ADVANCED�MIDDLE�RANGE�
MACHINE� IF�IT�DOESNjT �WANT�TO�BE�
ALIENATED�FROM�THE� kSERIOUS�MARKETl�
OF�THE�1$�AND�.ACINTOSH
� ESPECIALLY�
WITH�THE�CURRENT�PRICING�TREND�

"MIGAS�ARE�NO� LONGER�THE�GREAT�
BARGAIN�THEY�USED�TO�BE
�AND�THE�
NEW�RANGE�WILL�STAND�OR�FALL�ON� ITS�
OWN�MERITS
� NOT�A�CHEAP�PRICE�TAG��
5HIS�CAN�BE�DONE
� BUT�THE�"MIGA� IS�
GOING�TO�HAVE�TO�EVOLVE� INTO�A�MORE�
POWERFUL�MACHINE
�SPORTING�A�������
AS�STANDARD
�AND�A�����AND�A T�LEAST�
TRUE����BIT�GRAPHICS�FOR�THE�TOP�OF�
THE� RANGE�

"S�FOR�EXISTING�"MIGA�OWNERS
� *�
SAY�ONLY�THIS��%ONjT �WORRY�ABOUT�
YOUR�COMPUTER�BECOMING�OBSOLETE��
%EVELOPERS�WILL�BE�MAKING�
PERIPHERALS�FOR�THE�"����FOR�A� LONG�
TIME�TO�COME�AND�$OMMODORE� IS�
JUST�ABOUT�TO�RELEASE�THE�"����$%��
30.�� *T jS�THE�"����THE�THIRD�PARTIES�
MIGHT�NOT�SUPPORT��"NYWAY
� IF�YOUR�
SYSTEM�DOES�WHAT�YOU�BOUGHT� IT�FOR
�
WHATjS�THE�PROBLEM 

1#�4TANLEY�
4TAMFORD
� -INES

*� THINK�THE�"MIGA� IS�ALREADY�ALIENATED�
FROM�THE�SERIOUS�MARKET� IF�YOU�DEFINE�
THIS�AS�BEING�ANYTHING�OTHER�THAN�
VIDEO�AND����BIT�GRAPHICS�WORK��8HILE�
"MIGAS� ARE�CLEARLY�CAPABLE�OF�
HANDLING�SERIOUS�APPLICATIONS
� THEY�RE�
NOT�PERCEIVED�AS�ANYTHING�MORE�THAN�
SOUPED�UP�CONSOLES�BY�THE�BUSINESS�
USER��:ET�WITH�THE�"�����YOU�HAVE�A�
MACHINE�THAT�LL�GIVE�MOST�.ACS�AND�
1$S�A� RUN� FOR�THEIR�MONEY��5HEREjS�
ONE�WAY�THIS�CAN�BE� RECTIFIED� AND�
THATjS�FOR�$OMMODORE�TO�START�
PROMOTING� IT�AS� A� SERIOUS�MACHINE�
RANGE�� 'ULL� STOP�

:611*&�(&"3 
*N�HIS�"UGUST�"MIGA%04�COLUMN
�
.ARK�4MIDDY�ASKS�k %OES�ANYONE�
OUT�THERE�STILL�USE�"MIGA%04���� l

�� ".*("�4)011&3�n � *446&� ���n �4&15&.#&3� ����

8ELL�YES�ACTUALLY
� CHUM��(OSH� IT� IS�A�
k NIGHTMAREl�� �THAT�BLUE�SCREEN�AND�
NASTY�TOPAZ�FONT�MOCKING�MY� LOWER�
STATUS�IN� LIFE��"LL�THOSE�BUGS��0H
�
I T jS�SO�SLOW�AND�HORRIBLE��)ECK
� *�
CAN�BARELY�SHOW�MY�FACE� IN�PUBLIC�
WITHOUT�BEING�POINTED�OUT�AS�A�����
THROWBACK�

#UT�THEREjS� LITTLE � *�CAN�DO�TO�
IMPROVE�MY�PREDICAMENT�� *�CANjT �
AFFORD�THE�_���UPGRADE�TO�4NOB��
BENCH����
� BEING�A�STUDENT� RATHER�
THAN�A�HIGHLY�PAID
� FANTASTICALLY� RICH�
COMPUTER�JOURNALIST�

-OOKS� LIKE� *jM�STUCK�WITH�THIS�
ARCHAIC�����THING�THAT�*�AND�SEVERAL�
MILLION�OTHER�"MIGA�OWNERS�HAVE�
BEEN�USING�FOR�YEARS�NOW�

��A�031/:3�A<<�3/@F�
A<�A?/;@4<?:�/�����

7;A<�/�03/@A�
:<?3�=<D3?4B9�
A6/;�A63������

8EjD�ALL� LIKE�TO�OWN���.B�HARD�
DRIVES
� HIGH�RES�MONITORS
�&$4�AND�
THE� LATEST�VERSIONS�OF�SOFTWARE��
VERSIONS�THAT�YOUR�WRITERS�URGE�US�TO�
BUY�AS�THEY�ARE�A� kVAST�
IMPROVEMENTl�OVER�THE�PREVIOUS�
RELEASES�THAT�THEY�LED�US�TO�BELIEVE�
WERE�PERFECTLY�FINE�UNTIL� RECENTLY�

'RANKLY� *jD� RATHER�4HOPPER�
DEVOTED�A� LITTLE �MORE�SPACE�TO �
TELLING�ME�HOW�TO�MAKE�USE�OF�WHAT�
*jVE�GOT� RATHER�THAN�SUGGESTING
�
����DIFFERENT�WAYS�TO�SPEND�
MONEY�*� HAVENjT �GOT�

*�APPRECIATE�THAT�.R�4MIDDY�DID
�
IN�FACT
�DEVOTE�HIS�COLUMN�TO �
UPDATING�A�PREVIOUS�PROGRAM�FOR�����
%04
�BUT�HE�COULD�HAVE�DONE�IT�
WITHOUT�THE�CONDESCENDING�
INTRODUCTORY�PARAGRAPH�

1LEASE� INFORM�YOUR�STAFF�THAT�
MANY�OF�US�ARE�OPERATING�ON�FAR�LESS�
THAN�WHAT�THEY�CONSIDER�TO�BE�THE�
MINIMUM�REQUIREMENT�FOR�AN�"MIGA�
SYSTEM�

"DE�3IXON�
8ARRINGTON

8E�TRY�AND�DRAW�A� BALANCE�WHICH� IS�
MORE�HEAVILY�WEIGHTED�TO�TIPS
� ADVICE�
AND�TUTORIALS�THAN� NEW�PRODUCT�
REVIEWS
� BUT�WE�CANjT� IGNORE�
ADVANCES�� )OWEVER
�YOUjLL� BE�
PLEASED�TO� KNOW�THAT�NEXT� ISH�WEjRE�
BRINGING�YOU�A����PAGE�"MIGA�
"NSWERS�4PECIAL�DESIGNED�TO�HELP�
YOU�GET�MORE�FROM�YOUR�MACHINE�

/0�5)*/�&/%4�)&3&
*N� ISSUE����PAGE����.ARK�4MIDDY�
DEVOTED�ALMOST�A�WHOLE�COLUMN�TO�A
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5HE�FOLLOWING�MIGHT�SAVE�YOUR�
READERS�SOME�TROUBLE��"T�ONE�POINT� *�
FOUND�THAT�THE� INTERNAL�DISK�DRIVE� IN�
MY�"MIGA�WAS�SCRATCHING�AND�
DESTROYING�DISKS�� *� REMOVED
�CLEANED�
AND� REPLACED�THE� RECORDING�HEAD��
3EALIGNMENT�WAS�A�BIT�OF�A�FIDDLE�BUT�
FOR�A� LONG�TIME�*�KEPT�HAVING�TO �
REPEAT�THE� REALIGNMENT�AT�FREQUENT�
INTERVALS
� ALTHOUGH�THERE�WAS�NO�
OBVIOUS�FAULT��� �IT�BECAME�SUCH�A�
NUISANCE�THAT� *�WAS�ON�THE�POINT�OF�
BUYING�A� REPLACEMENT�DRIVE�

5O�CUT�A� LONG�STORY�SHORT
� *�
DISCOVERED�THAT�THE�TROUBLE�WAS�
CAUSED�BY�MAGNETIC� INTERFERENCE�
FROM�THE�MONITOR�	WHETHER�FROM�THE�
LOUDSPEAKER�MAGNETS�OR�THE�TUBE�
FIELD�COILS
� *�DO�NOT�KNOW
��5HE�
INTERNAL�MAGNETIC�SHIELD�OF�THE�
COMPUTER�WAS�NOT�TOTALLY�EFFECTIVE�

5HE�CURE�� A�STEEL� BISCUIT�TIN� LID� IS�
NOW�ATTACHED�TO�THE�UNDERSIDE�OF�
THE�SHELF�WHICH�SUPPORTS�THE�MONITOR�
ABOVE�THE� RIGHT�HAND�SIDE�OF�THE�
COMPUTER��5HIS�HAS�PROVED�
COMPLETELY�EFFECTIVE�

)�0WENS

5HANKS�THERE
� )�� �SEND�ME�YOUR�
ADDRESS� AND� I�LL�SEND�YOU�A�FIVER��"S� *�
WILL� TO�ANYONE�ELSE�WHO�SENDS� IN� A�
PUBLISHED� SOLUTION� TO�� i*� $AN�-AUGH�
"BOUT� *T�/OW
�"MIGA�4HOPPER

��
� .ONMOUTH�4T
� #ATH� #"���#8�

GAMES�QUESTION�� �NOT�MUCH� IN�SO�
MANY�PAGES
� *�GRANT�YOU
� BUT�IS�THIS�
THE�THIN�END�OF�THE�WEDGE �0NE�THIS�
MONTH
�FIVE�THE�NEXT�

1+�(EORGE�
-OUGHTON
� &SSEX

*N� FACT�IT jS�ONE�THIS�MONTH�� �CHECK�
OUT�PAGE������ �AND�THEN�ERM���� NONE�
FOR�THE� REST�OF�ETERNITY�� /OW�CAN�WE�
LEAVE�POOR�.ARK�ALONE 

1%�3*1�0''�'*-5)
*�AM�A�MIDDLE�AGED�NEWCOMER�TO�
COMPUTING�AND� *�WISH�TO�START�BY�
TELLING�YOU�THAT
�ALTHOUGH� *� HAVE�HAD�
MY�"MIGA�FOR�ONLY�A� LITTLE �MORE�THAN�
A�YEAR�AND�HAD�TO�START�TO� LEARN�
ABOUT�COMPUTERS�RIGHT�FROM�SCRATCH

*� FEEL�THAT� *�AM�DOING�QUITE�WELL�� *�
USE�SEVERAL�OF�THE�MUSIC�PROGRAMS�
AND�AM�FINDING�THIS�OF�GREAT�
ASSISTANCE� IN�THE� LINE�OF�BUSINESS� *�
HAVE�CHOSEN�FOLLOWING�MY�
RETIREMENT�AFTER����YEARS� IN�THE�
POLICE�SERVICE�

*�AM�A�REGULAR�READER�OF�"MIGA�
4HOPPER�AND� *� FOUND�THE�ARTICLE�BY�
+ASON�)OLBORN� IN�THE�+ULY�ISSUE�
REGARDING�1%�QUITE� INTERESTING�

)OWEVER
�+ASON�OMITTED�TO �
MENTION�PROBABLY�THE�MOST�PERTINENT

POINT� REGARDING�1%�HOUSES��)E�DID�
NOT�SAY�THAT�THERE� IS�A�POSITIVE�
CHANCE�THAT�SOME�OF�YOUR�READERS�
WHO�SEND�THEIR�ORDERS�AND�THEIR�
MONEY�TO�SOME�OF�THE�1%�HOUSES�
WHO�ADVERTISE� IN�YOUR�MAGAZINE�WILL�
NOT� RECEIVE�A� REPLY
�NOR�THEIR�DISKS
�
NOR�THEIR�MONEY�BACK�

*T�GOES�WITHOUT�SAYING�THAT�
MANY�OF�THE� iHOUSESj�GIVE�AN�
EXCELLENT�SERVICE�AND
� IN�ONE�
INSTANCE
���DISKS�ARRIVED�AT�MY�
ADDRESS�WITHIN����HOURS�OF�MY�
POSTING�THE�ORDER��)OWEVER
�
UNFORTUNATELY
� THERE�ARE�THOSE�WHO�
DO�NOT�SUPPLY�THE�GOODS
� NOR�DO�THEY�
RETURN�THE�CHEQUE��5HEY�CASH� IT�
INSTEAD�� *�HAVE�BEEN�DEFRAUDED�
THREE�TIMES��'OR�VARIOUS� REASONS� *jM�
NOT�PREPARED�TO�NAME�THE� iHOUSESj�
WHO�HAVE�FAILED� IN�THEIR�COMMITMENT�
AND
� IN�DOING�SO
�HAVE�INDIRECTLY�
DISCREDITED�YOUR�MAGAZINE�

"NOTHER�POINT�+ASON�FAILED�TO�
MENTION�WAS�THE�FACT�THAT�THERE� IS�
AN�UNNECESSARY�AMOUNT�OF�OBSCENE�
AND�OTHER�UNPLEASANT� LANGUAGE�USED�
ON�SOME�OF�THE�1%�DISKS�� *�DONjT �
SUPPOSE� *� NEED�TO�GO� INTO�DETAIL� BUT�
*�WILL� REFER�TO�ONE�PARTICULAR�MUSIC�
DISK� *� BOUGHT�� #EING�NEW�TO� IT�ALL
�
AND�SELF�TAUGHT
� *�OBVIOUSLY�MAKE�
MANY�MISTAKES�WHEN�TRYING�TO�RUN�
MY�SOFTWARE��0N�ONE�OF�THESE�DISKS
�
EACH�TIME� *� DO�SOMETHING�WRONG
�A�
RATHER�DISGUSTING�MESSAGE�FLASHES�
UP�SAYING�i'����0FF
�-AMERj� ETC�� IS�
THERE�ANY�NEED�FOR�THIS 

8HAT�SORT�OF�PEOPLE�ARE�THESE�
FACELESS�PERVERTS�WHO�THRILL�TO �USING�
THIS� LANGUAGE
� KNOWING�FULL�WELL�THAT�
THE�PERSONS�MOST� LIKELY�TO�BE�
CONFRONTED�WITH� IT�ARE�YOUNG�
PERSONS�AND�CHILDREN 

*� REALISE
�OF�COURSE
�THAT�THERE� IS�
NOTHING�YOU�CAN�DO�ABOUT�THE�WAY�
SICK�PROGRAMMERS�WRITE�THEIR�
MATERIALS
� NOR�IS�THERE�MUCH�YOU�
CAN�DO�ABOUT�THE�CONTENTS�OF�DISKS�
SOLD� BY�THE�1%�HOUSES��)OWEVER
� *�
WOULD� LIKE�TO�KNOW�WHAT�SORT�OF�
SCRUTINY�YOU�SUBJECT�YOUR�
ADVERTISERS�TO�BEFORE�ACCEPTING�THEIR�
MONEY�FOR�ADVERTISING�

"RE�ANY�STEPS�TAKEN�TO�CHECK�
OUT�THE�BONA�FIDES�OF�WOULD�BE�
ADVERTISERS
� OR�CAN�ANYONE�WHO�
MIGHT�USE�A�GARDEN�SHED�OR�A�SPARE�
ROOM� IN�A� LODGING�HOUSE�AS�A�
TEMPORARY�ADDRESS�SET�UP�A�
BUSINESS�AS
�AND�ADVERTISE�AS
� A�1%�
HOUSE 

*�AM�SURE�MOST�OF�YOUR���
����
READERS�WOULD�BE�DELIGHTED�TO�KNOW�
THE�ANSWERS�OF�THESE�QUESTIONS�

+%�.ARTIN�
)ULL

8ELL
� FIRST�OF�ALL
� *jM�SORRY�TO�HEAR�
YOUjVE� BEEN� SUBJECTED�TO�ABUSE�AND�
RIPPED�OFF�ON�A� NUMBER�OF�OCCASIONS��
6NFORTUNATELY
� IN�THE�FIRST�INSTANCE
�
WE�HAVE�TO�TAKE�ADVERTS� PLACED�WITH�
US�ON� THE�BASIS�OF�TRUST��0THER�THAN�
THE� NORMAL� CREDIT�CHECKS�WE�CANjT

ASSESS�A�COMPANYjS�MORALITY�� *TjS�
ONLY�WHEN�WE� RECEIVE�COMPLAINTS�
FROM� INDIVIDUALS�WHOjVE�BEEN�
MISTREATED�THAT�WE�PREVENT�THAT�
COMPANY�FROM�APPEARING� IN�OUR�
PAGES��"ND�THEN�AGAIN
�WE�CANjT �RELY�
ON� ISOLATED� INCIDENTS�� �THERE� HAS�TO�
BE�A�NUMBER�OF�COMPLAINTS�FROM�
PEOPLE�OVER�A�PERIOD� OF�TIME�SO�AS�TO�
MAKE�SURE�WEjRE�JUST�NOT�ACTING�ON�
SOMEONEjS�PRIVATE�VENDETTA�OR�A�
TEMPORARY�MAIL� ORDER�PROCESSING�
PROBLEM�

4O� *jM�AFRAID� ITjS� A�DIFFICULT�
JUDGMENT�TO�MAKE�� �AFTER�ALL
�WHATjS�
THE�ALTERNATIVE �� �NO�ADS�FROM�SMALL�
COMPANIES �-IKE�ALL�WALKS� IN� LIFE
�
THEREjS�ALWAYS�A�SMALL�MINORITY�WHO�
SPOIL� IT�FOR�EVERYBODY��4O
� *� GUESS�YOU�
JUST�HAVE�TO�MAKE�SURE�YOU�DEAL�WITH�
REPUTABLE� SUPPLIERS���

UNLIKE�THE�$%�*�� *� HAVE�SEEN�THE�FIRST�
BATCH�OF�RELEASES�ON�THE�MACHINE�
AND� IT� REALLY� IS�A�JOKE�� *F�YOU�DID�A�
COMPARISON�OF�THE�WORST�$%57�TITLE �
COMPARED�TO�THE�BEST�$%�*� TITLE 
�YOU�
WOULD�SEE�WHAT� *�AM�GETTING�AT�
/OW�ON�TO�THE�WRITER�OF�THE�ADVERT�
*F�HE�HAD�TAKEN�TIME�TO�ACTUALLY�USE�
THE�$%57�AND�SOME�RESEARCH
� HE�
WOULD�KNOW�THAT�THE�MACHINE�IS�NOT�
DEAD�AND�THAT�MOST�OF�THE�OWNERS�
ARE�VERY�PLEASED�WITH�THE�MACHINE�
AND�THAT�GOOD�SOFTWARE�WAS�STARTING�
TO�APPEAR��4IM�$ ITY�IS�ABSOLUTELY�
AMAZING�� *T�HAS�FOUR�FULL�SOUND�
TRACKS�ON� IT�� *�HAVE�ALSO�HAD�A� LOOK�
AT�THE�5RIVIAL�1URSUIT�GAME��5HIS�IS�
ONE�THAT� INTERESTS�ME�BECAUSE�OF�
THE�SIZE�OF�IT�� *T�COMPRISES�OF�TWO�
$%S��5HATjS�OVER�A�GIGABYTE�OF�
INFORMATION�

R
I- YA II�4 FIU A QFE�NO�W�LLV�ING�TO RE G RE T+ � READ �ON

���$OMMODORE�MADE�MULTIMEDIA�AVAILABLE�TO�THE�
MASSES�WITH�THE�%YNAMIC�5OTAL�7ISION�	$%57

�BUT�IT�
LOOKS�SET� FOR�DINOSAUR�STATUS� IN� THE� LIGHT�OF�1HILIPS�

n�� = � *MPRESSIVE�$OMPACT�%ISC�*NTERACTIVE�	$%���� $HRIS� �
$AIN�S�	4ENIOR�4TAFF�8RITER�1$8
�COMPARISON�OF�THE�
TWO�SYSTEMS�GAVE�HIM�THE�BEST� HARDWARE�EXPERTc

�� ENCE�HE�S�HAD�FOR�FIVE�YEARS��

1ERSONAL�$OMPUTER�8ORLD�+ULY�����

%ID�YOU�BET�ON�BLACK�AND�*T�CAMS�UP�RED 
%ID�YOU�BUY�#ETOMAX�WHEN�EVERYBODY�BOUGHT�7)4 
)AVE�YOU�BOOKED�YOUR�SUMMER�HO4DAY�*N�:UGOSLAVIA 
*�BET�YOU�VE�GOT�$%57�

8ELL�DON�T�WORRY�WE�WON�T�TAKE�THE�MLCKY�ANYMORE�BECAUSE�YOUR�NOT�THE�ONLY�
PERSON�WHO�FEFL�FOR�ALL�THE�HYPE
�BUT�DON�T�PANLCK
� n�� AS�ALWAYS�*S
HERE�LO�SAVE�THE�DAY
�:OU�CAN�BRING�YOUR�OLD�$%57�INTO�ANY�BRANCH�OF�%IAMOND�
UNTIL�THE�END�OF�"UGUST�AND�WE�WILL�GIVE�YOU�A�BRAND�NEW�ALL�SINGING�ALL�DANCING�
$%�*�SYSTEM�	OR�ONLY� ���

%IAMOND�$OMPUTER�4YSTEMSj�ADVERT�IN� LAST�MONTHjS�"MIGA�4HOPPER�CAME�AS�
SOMETHING�OF�AN� INSULT�TO�.ARK�4MITH�AND�(RAHAM�%IXON��/OW�WHO�WAS� IT�
WHO�SAID�THAT�ADS�WERE�BORING �	8EjLL�HAVE�THE�DOSH�FOR�THE� RE�RUN�TOO� LADS�


%*".0/%�$%S
.AY�*� FOR�A� BRIEF�MOMENT� LEAVE�THE�
"����1LUS�AND�BRING�YOUR�ATTENTION�
TO�ANOTHER�$OMMODORE�WONDER�� �THE�
$%57�� *�OWN�ONE�OF�THESE�MACHINES�
AND�AFTER�READING�THE�%IAMOND�
ADVERT� IN�YOUR�"UGUST������EDITION�
ON�PAGE����� *�WAS�FEELING�RATHER�ILL��
$OULD�YOU�WRITE�SOME�KIND�OF�
SOOTHING�WORDS�TO� RESTORE�MY�LOST�
FAITH� IN�THE�MACHINE
� IF�NOT�*�MIGHT�
JUST�DO�SOMETHING�DRASTIC� LIKE�GET�
$%�*� INSTEAD�

.ARK�4MITH�
-IVERPOOL

$%57�$%�**
*�WAS� INFURIATED�TO� READ�THE�%IAMOND�
COMPUTING�ADVERT� IN�YOUR�LAST� ISSUE
�
ABOUT�THE�$%57�AND�$%�*� UNIT��5HE�
ADVERT�SUGGESTED�THAT�THE�$%57�
WAS�DEAD�AND�THAT�THE�OWNERS�OF�
THE�MACHINE�SHOULD�TRADE�THEM� IN�
FOR�A�$%�*�� *�HAVE�HAD�MY�$%57�FOR�
JUST�TWO�MONTHS�AND�AM�AMAZED�BY�
IT�� *�AM�WRITING�THIS� LETTER�ON�THE�
MACHINE�AT�THE�SAME�TIME�AS�
LISTENING�TO�A�MUSIC�$%��5RY�DOING�
THAT�ON�THE�$%�*� UNIT�

4ECONDLY�THE�$%57�HAS�SOFTWARE

*F�*�WERE�THE�EDITOR�OF�YOUR�MAGAZINE�
*�WOULD�DROP�THE�%IAMOND�ADVERT�
BECAUSE�IT�DOESNjT �DO�MUCH�FOR�
SALES�OF�YOUR�MAGAZINE�

(RAHAM�+�%IX�
)IGH�8YCOMBE

:ES
� BIT�OF�A�NAUGHTY�ONE�THAT�AD
�
WASN�T�IT �#UT�ONLY�IF�YOU�BELIEVE�
THERE�S�ANY�TRUTH� IN� THE�ASSERTION� THAT�
$%�*� IS�BETTER�THAN�$%57�� 'OR�AN�
"MIGA�OWNER�THEREjS�NO�CHOICE�REALLY
� �MORE�AND�MORE�"MIGA�SOFTWARE�WILL�
BE� APPEARING�ON�$%57�

"CTUALLY
� IN�THIS� RESPECT
�
$OMMODORE� IS�OFFERING�A�BETTER�DEAL�
THAN� %IAMOND�� �TRADE� IN�YOUR�"����
FOR�A�$%57�WITH� KEYBOARD�AND�DISK�
DRIVE�FOR�ONLY�_����� %IAMOND�MIGHT�
BE�BETTER�OFF�TRYING�TO�BEAT�THAT�
#ET� IT�CANjT���

:06�(05�"�7*&8 �
8&--�4&/%�*5�50�

5ALKING�4HOP
�"MIGA�4HOPPER
�
���.ONMOUTH�4T
� #ATH� #"��
�#8��(O�ON�� �JO IN� THE�"MIGAjS�
LIVELIEST� LE TTE RS�PAGES�
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5HIS�%UNGEON�.ASTER�CLONE�SERVES�AS�A�PERFECT�EXAMPLE�OF�WHAT�
IS�POSSIBLE�WITH� 7ISIONARY�� * T jS�JUST�A�SHAME�THAT�IT�TAKES�SO�
MUCH�WORK�TO�ACHIEVE�THIS�SORT�OF�RESULT�

� � 8 � � � 7 � R � n

e� �� Z� 
� �� � � �
Z�� ���� �� 
� ��R� e��� e
� �� ��

("$�IT �MAY�NOT�BE
� BUT�7ISIONARY�IS�CAPABLE�OF�PRODUCING�GRAPHIC�
ADVENTURE�GAMES�WHICH�WOULD�HAVE�TURNED� *NFOCOM�GREEN�WITH�ENVY�

5HESE�DAYS�YOU�DONjT �HAVE�TO �
BE�A�GENIUS�WITH�AN�
ASSEMBLER�TO�WRITE�GAMES��
5HANKS�TO�PACKAGES�SUCH�AS�

1ALACEjS�4HOOTjEM�UP�$ONSTRUCTION�
, IT�AND�� �MORE�RECENTLY�� �%OMARKjS�
�%�, IT
�"MIGA�OWNERS�HAVE�BEEN�
ABLE�TO�CHURN�OUT�FAST�ARCADE�GAMES�
COMPLETE�W ITH�FANCY�SPRITES
�SMOOTH�
SCROLLING�AND�EVEN�SOLID��%�GRAPHICS�
WITH�NOT�A�SINGLE�OPCODE�OR�STATUS�
REGISTER�IN�SIGHT�

5HE�POPULARITY�OF�&UROPRESSj�
".04� IS� PROOF�ENOUGH�THAT�"MIGA�
USERS�WANT�TO�CREATE�THEIR�OWN�
GAMES��"LTHOUGH� &UROPRESS�HAS�GONE�
TO�GREAT�LENGTHS�TO�STRESS�".04j�
OTHER�USES
� IT�DOESN�T�TAKE�A� BRAIN�
THE�SIZE�OF�A� PLANET�TO� REALISE�THE�
TRUE�NATURE�OF�THE�BEAST�� )IGH�SPEED�
HARDWARE�SCROLLING
� COPPER�RAINBOW�
EFFECTS
� BLITTER�OBJECTS�AND� INTERRUPT�
DRIVEN�MUSIC�ARE�HARDLY�THE� KIND�OF�
FACILITIES�THAT�YOUR�AVERAGE�
SPREADSHEET�PROGRAMMER� IS�EVER�
GOING�TO�NEED�

5HEREjS�NO�DOUBTING�THAT�ARCADE�
FANATICS�ARE�CERTAINLY�WELL� SERVED
� BUT�
DEVELOPERS�HAVE�SADLY� IGNORED�THE�
ONE�TYPE�OF�GAME�THAT�ARGUABLY�
STARTED�THE�COMPUTER�GAMING�CRAZE� IN�
THE�FIRST�PLACE�� �ADVENTURE�GAMES��
&VEN� *NCENTIVEjS�("$�	(RAPHICAL�
"DVENTURE�$REATOR
� NEVER�QUITE�MADE�
IT�TO�THE�"MIGA�DESPITE�THE�FACT�THAT�
*NCENTIVE�CONVERTED� IT�FOR�JUST�ABOUT�
EVERY�MACHINE�UNDER�THE�SUN�
INCLUDING�THE�"MIGA�S�CLOSEST�COUSIN
�
THE�"TARI�45��4HAME�ON�THEM�

*/45"/5�5"-&/5
4POTTING�AN�OBVIOUS�GAP� IN�THE�
MARKET
�4TATESIDE�DEVELOPERS�
0XXI�"EGIS� HAVE�COME�UP�WITH�THE�
GOODS� IN�THE�SHAPE�OF�7ISIONARY
� AN�
ADVENTURE�CREATOR�THAT�"EGIS�CLAIMS�
WILL�TURN�YOU� INTO�A�TOP�GAME�
DEVELOPER�OVERNIGHT�� -OADING�UP�THE�
TWO�DEMO�GAMES�THAT�ARE�BUNDLED�
WITH� 7ISIONARY�	ONE�OF�WHICH� IS�A�VERY

GOOD�%UNGEON�.ASTER�CLONE

� THIS�
CLAIM�CERTAINLY�SEEMS�TO�BE�TRUE�
5HEY�ARE�QUITE�SIMPLY�OF�COMMERCIAL�
QUALITY�AND�AS�A�YARDSTICK�OF�THE�
PROGRAM�S�CAPABILITIES
� 7ISIONARY�
SEEMS�ALMOST�TOO�GOOD�TO�BE�TRUE�

"LL�THIS�POWER�COMES� AT�A� PRICE
�
HOWEVER
� IF�YOUjRE�EXPECTING�7ISIONARY�
TO�BE�ANOTHER�("$
� THEN� *jM�AFRAID�
YOUjRE�GOING�TO�BE�DISAPPOINTED��
7ISIONARY�IS�ACTUALLY�A�#"4*$�LIKE�
PROGRAMMING�LANGUAGE�WHICH� HAS�
BEEN�SPECIFICALLY�DESIGNED�TO�HANDLE�
THE�TASK�OF�WRITING�ADVENTURE�GAMES�

4O�WHATjS�THE�POINT � *� HEAR�YOU�
ASK��4URE
� IT�COULD�BE�ARGUED�THAT�
".04� IS�JUST�AS�QUALIFIED�TO�HANDLE�
ADVENTURE�GAMES
� BUT�WHAT�MAKES�
7ISIONARY�SO�SPECIAL� IS�THAT�THE�HEART�
OF�ALL� ADVENTURE�GAMES
� THE�PARSER
�
IS�BUILT�IN�TO� 7ISIONARY�SO�YOU�DONjT�
HAVE�TO�WORRY�ABOUT�CODING�YOUR�OWN��
"S�A� RESULT
�YOUR�ADVENTURE�GAMES�
WILL� BOAST�A�PARSER�THAT�WOULD�HAVE�
TURNED�EVEN� *NFOCOM� 	THE�MASTERS�OF�
THE� ADVENTURE�GAME�GENRE
�GREEN�
WITH�ENVY��0BVIOUSLY�7ISIONARY�ALLOWS�
YOU�TO�MODIFY�IT�TO�SUIT�YOUR�OWN�
PARTICULAR�NEEDS
� BUT�ITjS�NICE�TO

KNOW�THAT�THIS�ALL� IMPORTANT�ROUTINE� IS�
AVAILABLE� iOFF�THE�SHELF� SO�TO�SPEAK�

4063$&:�%&7*-
5HE�7ISIONARY�DEVELOPMENT�SYSTEM�
CONSISTS�OF�TWO�PROGRAMS�� �7$0.1

	THE� 7ISIONARY�COMPILER
�AND�7-*/,�	A�
DEDICATED� LINKER
�� #OTH�OF�THESE�
PROGRAMS�ARE�4HELL�BASED
� SO�YOUjRE�
GOING�TO�NEED�A�PRETTY�GOOD�
KNOWLEDGE�OF�"MIGA%04�TO�GET�THEM�
RUNNING��5O�CREATE�AN�ADVENTURE
�YOU�
MUST�FIRST�PRODUCE� A�SERIES�OF�SOURCE�
FILES�THAT�ARE�THEN�PASSED�TO�THE�
7ISIONARY�COMPILER�FOR�COMPILATION�� *F�
NO�ERRORS�ARE�FOUND�	THEY�USUALLY�
ARE�

� THE�OBJECT�FILE�GENERATED�BY�THE�
COMPILER� IS�THEN�PASSED�TO�THE�
7ISIONARY�-INKER�WHICH� PRODUCES�AN�
EXECUTABLE�WHICH�CAN�BE� RUN�
INDEPENDENTLY�OF�7ISIONARY�

7ISIONARY�PROGRAMS�DONjT �JUST�
CONSIST�OF�A�SINGLE� SOURCE�FILE��
*NSTEAD
� EACH� ASPECT�OF�YOUR�GAME�
MUST�BE�SPLIT�INTO�A� STRICT�SERIES�OF�
SEPARATE�FILES�THAT�DEFINE�SUCH�THINGS�
AS�THE�STARTUP�CODE
�THE�MAP�DATA�
AND�OBJECTS�� &ACH�OF�THESE�FILES�MUST�
FOLLOW�STRICT�FILENAME�CONVENTIONS�FOR�
THE�COMPILER�TO� RECOGNISE�THEM�� *F�ALL�
THE�SOURCE�FILES�THAT�ARE�NEEDED�ARE�
NOT�PRESENT
� THE� 7ISIONARY�COMPILER�
WILL� TAKE�EXCEPTION� AND�THROW�YOUR

+"3(0/� #645*/(� n� +"3(0/� #645**
"DVENTURE�(AME�� �"N�ADVENTURE�GAME�IS�BEST�VIEWED�AS�A�SORT�OF�INTERACTIVE�

BOOK�WHEREBY�THE�PLAYER�	YOU
�MAKES�THE�DECISIONS�WHICH�AFFECT�THE�
OUTCOME�OF�THE�STORY��5RADITIONAL� ADVENTURES�WERE�COMPLETELY�TEXT�
BASED�� �INSTEAD�OF�RELYING�UPON�FANCY�GRAPHICS
�THE�ADVENTURE�WEAVED�A�
YARN� THROUGH�THE�QUALITY�OF�ITS�DESCRIPTIONS��5HE�PLAYER�INTERACTED�WITH�
THE�GAME�BY�TYPING�IN�&NGLISH� SENTENCES� 	�ATTACK�EDITOR�WITH�SHARPENED�
MOUSE�
� FOR�EXAMPLE
��$LASSIC�EXAMPLES�OF�THE�ADVENTURE�GAME�GENRE�
INCLUDE� 5HE�)OBBIT
� 5HE�1AWN�AND� *NFOCOMjS�TONGUE� IN�CHEEK�)ITCH�
)IKERjS�(UIDE�TO�THE�(ALAXY�

1ARSER�� �"LL�ADVENTURE�GAMES�THAT�ARE�PLAYED�BY�ENTERING�&NGLISH�SENTENCES�
VIA�THE�KEYBOARD�	i5AKE�APPLEj 
�FOR�EXAMPLE
�SHARE�A�COMMON� ROUTINE�
CALLED�A�PARSER�
"�PARSER�IS�A�ROUTINE�WHICH�TAKES�THE�STRING�THAT�THE�PLAYER�ENTERS�
AND�BREAKS� IT�DOWN� INTO�A�SERIES�OF�COMMANDS�AND�PARAMETERS�THAT�THE�
GAME�CAN�ACT�UPON�� *N� THE�EXAMPLE�ABOVE
� THE�PARSER�WOULD�BREAK�THE�
STRING�i5AKE�"PPLEj�DOWN� INTO�ONE�COMMAND�AND�ONE�PARAMETER�� �i5AKE��
AND� �"PPLE��
-IKE�A� PROGRAMMING�LANGUAGE�	AND� INDEED� THE�&NGLISH� LANGUAGE

�THE

".*("�4)011&3�n � *446&� ���n �4&15&.#&3� ����
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SOURCE�FILES�BACK�AT�YOU�
"T�ITS�SIMPLEST
� AN� ADVENTURE�

MUST�CONTAIN�AT� LEAST�TWO�FILES�� �A�
ROOMS�FILE�	�FILENAME��ROOMS
�AND�
AN�ADVENTURE�FILE� 	�ADVENTURE��ADV
��
5HE�MOST�IMPORTANT�OF�THESE�TWO�
FILES� IS�THE� �ADV�FILE�THAT�THE�COMPILER�
READS� IN�FIRST��5HIS�FILE�BASICALLY�
CONTAINS�ALL�THE�STARTUP� INFORMATION�
REQUIRED�TO�GET�YOUR�ADVENTURE�
RUNNING�PLUS�A�FEW�GLOBAL�DEFINITIONS�
THAT�YOU�MAY�NEED�TO�MAKE��0NCE�
THIS�HAS�BEEN�PROCESSED
� THE�
COMPILER�THEN� READS� IN�THE� ROOMS�FILE�
WHICH�CONTAINS�THE�CODE�TO�CONTROL�
THE�MAP�DATA�AND�THE�PLAYERjS�
MOVEMENT�WITHIN�YOUR�VIRTUAL�WORLD�

.*/%�:063�-"/(6"(&
5HE� 7ISIONARY�LANGUAGE� ITSELF�IS�
ACTUALLY�A�VERY�CAPABLE�BEAST�INDEED�
THAT�IS�BASED�HEAVILY�UPON�#"4*$�� *T�
INCLUDES�ALL� THE�CONSTRUCTS�THAT�YOU�
WOULD�EXPECT�FROM�A�MODERN�#"4*$


��

AWS��R�FJIW �S �FFFTF
� SMS�M FLY�,EVIN� TIS�AT

*NPUT� 'ILE� �� �LUNSWN�L8
TE S � �
#ET�*SRAT�, RIS 

�

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

3%8�4
DUNG�EON
�.OMS


46#3065*/&4
DUNGEON
SUHS����������� 6 *. ***,)..

1�)� *
3%)��

DUNGEON
�4�(0)4�
46#3265*)&4

DUNGEON
SUBS�
 
 
 
 � 
 �������������� �
&ND� OF� $MPI6T�ION�
�R��*NG�� 

TgANE�

'4#5&95� V��b� �C
� )R�RIOR
� 1RO�J.)� YMLTEN�ROANS� $SL2

CALL� $LEAR#UTTONS
CL�ILK � � $ LF I�� 
� 4AA4AN
CLICK� ��
� ���
��
� ���
���� 4EE5Rbb5�P
CLICK� ���� ���
��
� ���
���
� 4AA5RAA5RUNLT
CL�*RK� ��
� ���
��
� +�5�4��� 4EE&S6ND
CLICK� ���� �
��� �� 
#�
� 4AA$CEJN
CLICK� ��
� �
��� �������
� 4AA4AND
CLICK� b � � �
�
� ���
���� 4AE4LFV

5HEREjS�NO�FLASHY� *NTUITION�BASED�FRONT�END�HERE�� �BOTH�THE�7ISIONARY�COMPILER�
AND� LINKER�MUST�BE�INVOKED�FROM�THE�"MIGA%04�4HELL

MOUSE�DRIVEN�ADVENTURES� LIKE

PI�ACECIBJ� *RAETOF��� TH ITROM
P4AIEODJ� %CAAN
� TT6+I�%8�I
P6CT%BJ� SAND
� TH6RCM
PLACP%BJ� &�UN
� THI�SRCCRI
1���AC�EOBJ� &�KV�q� TH6R#%N
*F� THISR%TRT� NUT� �N S ILTD � THEN

ATMD� TIY� A� SLRMLE� TAN�� PAIN� TREE

CALL� PRINT

&�I �&�P
�TX��k�FOII�RA� FCACLI� BY� THE� TRAE
l�
CALL� PR�I�NT�
END�IF
*F� &)�5RAT� NOT� STIRT&�D� THEN�
CALL� 4TAR�6P+� �
7ISIONARY�INSISTS�THAT�THE�SOURCE�CODE�FOR�YOUR�ADVENTURE�GAME�IS�SPLIT�INTO�A�
SET�OF�DISCRETE�SOURCE�FILES��)EREjS�ONLY�A�SMALL�SECTION�OF�THE�ABSOLUTELY�
MASSIVE�ROOMS�FILE�WHICH� IS�REQUIRED�FOR�THE� 7ISIONARY�DEMO�GAME

INCLUDING�*'��5)&/��&-4&��&-4&*'�AND�
8)*-&��&/%8)*-&�ETC�� -IKE�".04
�
7ISIONARY�ALSO� INCLUDES�A�
COMPREHENSIVE�SELECTION�OF�"MIGA��
SPECIFIC�COMMANDS�TO�HANDLE�SOUND

TRACKS�AND�GRAPHICS�� 6SING�ITS�
POWERFUL�SCREEN�BUFFERS�FACILITY
� IT jS�
QUITE�POSSIBLE�TO�CREATE�ANYTHING�
FROM�A�SIMPLE�GRAPHIC�ADVENTURE� LIKE�
.AGNETIC�4CROLLSj� 5HE�1AWN�TO�EVEN

(0/� #645*/(� n� +"3(0/� #645*/(
PARSER�KNOWS�THAT�EACH�COMMAND�WILL�FOLLOW�A�STRICT�SET�OF�GUIDELINES�
*F�THE�PARSER�FINDS�THE�WORD� i5AKEj� FOR�EXAMPLE
� IT�WOULD�THEN�CHECK�TO�
SEE�WHETHER�A�PARAMETER�FOLLOWS�� *F�IT�DOESNjT
�YOUjLL�BE�PRESENTED�WITH�A�
LINE�THAT�READS�SOMETHING�LIKE� j5AKE�WHAT j �� *F�A�PARAMETER�DOES�FOLLOW�
THOUGH
� THE�PARSER�KNOWS�THAT�BECAUSE�THE�PLAYER� IS�TRYING�TO� iTAKEj�
SOMETHING
� THE�PARAMETER�MUST�CONTAIN�THE�NAME�OF�AN�OBJECT�WITHIN�THE�
CURRENT�ROOM�THAT�CAN�BE�PICKED� UP�� *T�THEN�CHECKS�TO�SEE�WHETHER�THAT�
OBJECT�IS�THERE�AND�WHETHER�IT�CAN�BE�PICKED�UP�AND�THEN�ACTS�
ACCORDINGLY�
4IMPLE�PARSERS�ARE�GENERALLY�QUITE�EASY�TO�WRITE�BECAUSE�THE�
�COMMANDSj�THAT�THEY�ACCEPT�FOLLOW�A�STRICT�FORMAT��"�DECENT�PARSER�
HOWEVER�	LIKE�THE�ONE� IN� 7ISIONARY
� IS�FAR�MORE�FLEXIBLE�AND�WILL� ACCEPT�
5AKE�THE�RED�APPLEj� OR�JUST� �5AKE�APPLE��WITHOUT�BATTING�AN�EYELID�

$OMPILER�� �"�COMPILER�IS�A�SEPARATE�PROGRAM�THAT�CONVERTS�THE�ASCII� TEXT�FILE�
THAT�YOU�CREATE� 	YOUR�SOURCE�CODE
� INTO�A�STAND�ALONE�PROGRAM��"LTHOUGH�
STILL� NOT�AS�FAST�AS�PURE�ASSEMBLY�LANGUAGE
� COMPILED�PROGRAMS�USUALLY�
RUN�CONSIDERABLY�FASTER�THAN�THEIR�INTERPRETED�COUNTERPARTS�	"MIGA#"4*$�
IS� INTERPRETED
� FOR�EXAMPLE
�

.ONKEY�*SLAND�AND�%UNGEON�.ASTER�
(RAPHICS�CAN�BE� INCORPORATED�

INTO�YOUR�GAME�BY�DRAWING�THEM�
WITHIN�%1AINT�AND�THEN�PULLING�THEM�
INTO�A�SCREEN�BUFFER�USING�THE�-0"%�
4$3&&/�COMMAND�� 7ISIONARY�
SUPPORTS�GRAPHICS� IN�JUST�ABOUT�ANY�
SCREEN�MODE�AND� RESOLUTION� INCLUDING�
&XTRA�)ALF#RITE�AND�EVEN�)".�� #Y�
DEFINING�DISCRETE� iVIEWSj
� RESOLUTIONS�
AND�SCREEN�MODES�CAN�EVEN�BE�
MIXED�	A�)".�PICTURE� IN�THE�TOP�HALF�
OF�THE�SCREEN� AND�A�MEDIUM�
RESOLUTION�TEXT�REGION� IN�THE�BOTTOM�
HALF
� FOR�EXAMPLE
�� *F�YOU�NEED�TO�
CHANGE�ANY�PART�OF�YOUR�GRAPHICS
�
7ISIONARY�ALSO�SUPPORTS�A�NUMBER�OF�
GENERIC�DRAWING�COMMANDS�	SOME�OF�
WHICH�PUT�EVEN�".04� IN�THE�SHADE�
�

)OT�SPOTS�ARE�ALSO�ANOTHER�
POWERFUL� ASPECT�OF�7ISIONARY��6NLIKE�
A�TRADITIONAL�GRAPHIC�ADVENTURE
�THE�
PLAYER�OF�YOUR�GAME�CAN� INTERACT�WITH�
OBJECTS� USING�THE�MOUSE�SIMPLY�BY�
SETTING�UP�A�SERIES�OF�HOTSPOTS�� 'OR�
EXAMPLE
� IF�A�SCENE�CONTAINED�AN�
OBJECT�SUCH�AS�A�COPY�OF�"MIGA�
4HOPPER
� THE�PLAYER�COULD�EXAMINE�
THE�OBJECT�SIMPLY�BY�CLICKING�ON� IT�

:OUR�GAMES�ARENjT �JUST�RESTRICTED�
TO�GRAPHICS�� -IKE�".04
� 7ISIONARY�
PROVIDES�DIRECT�SUPPORT�FOR�SAMPLED�
SOUNDS�AND�SOUND�TRACKER�MODULES�
SAVED� IN� STANDARD�.&%�FORMAT�

$0/$-64*0/
5HERE�S� NO�DOUBT�THAT�7ISIONARY�IS�A�
POWERFUL� SYSTEM�THAT�IS�CAPABLE�OF�
PRODUCING�ADVENTURE�GAMES�OF�
COMMERCIAL�QUALITY
� BUT�GETTING�
7ISIONARY�TO� PRODUCE�EVEN�THE�MOST�
BASIC�ADVENTURE�GAME�WITH�NOTHING�
MORE�THAN�JUST�TEXT�TAKES�A�GREAT�
DEAL�OF�WORK�

)AVING�STRUGGLED�THROUGH�
ASSEMBLY�LANGUAGE
�$OBOI
�$�AND�
".04
� *�MUST�ADMIT�THAT�THE�THOUGHT�
OF�LEARNING�ANOTHER�LANGUAGE�DIDNjT�
EXACTLY�FILL�ME�WITH�ENTHUSIASM�

"EGIS�CLAIMS�THAT�7ISIONARY�IS�A

VERY�STRAIGHTFORWARD� LANGUAGE
�BUT�
*jM�AFRAID� *jM�NOT�TOTALLY�CONVINCED��
"LTHOUGH� ITS�COMMAND�SET�IS�FAIRLY�
STRAIGHTFORWARD
�THE�AMOUNT�OF�WORK�
REQUIRED�TO�GET�A�GAME�OFF�THE�GROUND�
IS�QUITE�OVER�THE�TOP�

.ANY�OF�THE�CODING�TASKS�COULD�
EASILY�HAVE�BEEN�HANDLED�VIA�SOME�
FORM�OF�SOURCE�CODE�GENERATOR��
*NDEED�� *� ENDED�UP�CODING�MY�OWN�
MAP�CREATOR�IN�('"�#"4*$�SIMPLY�
BECAUSE� *� COULDNjT �FACE�HAVING�TO�
WRITE�THE�SOURCE�CODE�MYSELF�

*T�TOOK�ME�LITTLE�MORE�THAN�A�
QUARTER�OF�AN�HOUR�TO�REALISE�THAT�
SOME�FORM�OF�SOURCE�CODE�GENERATOR�
WAS�NEEDED
� SO� *�M�SURPRISED�THAT�
"EGIS� ITSELF�DIDNjT �COME�TO�THE�SAME�
CONCLUSION�

*� HAVE�TO�SAY�THAT�*jM� IMPRESSED�
WITH�THE�POWER�OF�7ISIONARY�� *T�ISNjT�
THE�ANSWER�TO�EVERYONE�S�DREAMS
�
BUT�CODERS�WILL� NO�DOUBT�LOVE� IT�� *� FEEL�
THAT�THERE� IS� ROOM� IN�THE�"MIGA�
MARKETPLACE�FOR�A�UTILITY�SUCH�AS�
*NCENTIVEjS�("$
� EVEN� IF�IT� ISNjT �QUITE�
AS�FLEXIBLE�AS�7ISIONARY�

*F�YOU�CAN�FACE� LEARNING�ANOTHER�
NEW�PROGRAMMING�LANGUAGE
�
PERSEVERANCE�WILL� REAP�SUBSTANTIAL�
REWARD��5HE� RESULTS�OBTAINABLE�FROM�
7ISIONARY�ARE�OUT�OF�THIS�WORLD�� *TjS�
JUST�A�SHAME�THAT�SO�MUCH�WORK� IS�
INVOLVED����

 %" (,21
� "$ &0 � 3 &0 &, + � / 6

�6H:�D;�/H:� � �� � � ��
*F�YOU�RE�EXPECTING�&19165)8?�:6�BE�ANOTHER�
45"$�CLONE
�FORGET�IT�� �&19165)8?�IS�
DEFINITELY�FOR�CODERS�ONLY�

 :6IJG:H� Q �Q �Q �Q �)
*F�YOU�CAN�FIGHT�THROUGH� ITS� RATHER�UNSTABLE�
COMMAND�SET
�YOUjLL� FIND� &19165)8?�TO�BE�A�
VERY�CAPABLE�PERFORMER�

�D8JB:CI6I>DC� Q �Q �Q �) �)
"S�YOUjD�EXPECT�FROM�A�PROGRAMMING�
LANGUAGE
� &19165)8?S�MANUAL� IS�WELL�
WRITTEN�AND�COMPREHENSIVE�

*G>8:�06AJ:� Q �Q �Q �) �)
*F�YOUjRE�PREPARED�TO�PUT�IN�THE�WORK�
NEEDED�TO�GET�THE�MOST�FORM� &19165)8?��
IT�S �WORTH�EVERY�PENNY�

0VERALL� RA TING � n �n �n �O �O
4OMETHING�OF�A�MISSED�OPPORTUNITY�
MAYBE
� BUT�&19165)8?�IS�STILL�VERY�CAPABLE��
*TjS�JUST�A�SHAME�THAT�IT�ISN�T�MORE�
ACCESSIBLE�FOR�THE�AVERAGE�USER�

�''''''''!�
0%,--&+$� )&01
"EGIS�7ISIONARY�������������������h _��
"VAILABLE�FROM�
1RECISION�%ISTRIBUTION�
����#ATH�3OAD�
4LOUGH�
#ERKS
R������������
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* T jS�BEEN�MORE�THAN�A�YEAR�
SINCE�WE�REVIEWED�
1ROFESSIONAL�1AGE�AND�
1AGE4TREAM
� AND� IN�THAT�TIME�

(OLD�%ISK�AND�4OFT�-OGIK�HAVE�ADDED�
IMPROVEMENTS�TO�THEIR�PACKAGES��
1ROFESSIONAL�1AGE�HAS�MOVED�ON�TO �
VERSION����
�1AGE4TREAM�ON�TO�
VERSION����
�AND�THE�OTHER�"MIGA�
%51�PACKAGE
�4AXON�1UBLISHER�FROM�
4AXON� *NDUSTRIES�HAS�GONE�FROM�
VERSION�����TO������ * T jS�TIME�TO�TAKE�
STOCK�AND� LOOK�AT�ALL�THREE�AS�THEY�
STAND�TODAY�

8 0 3 % 4

1UBLISHING� IS�ALL� ABOUT�GETTING�A�
MESSAGE�ACROSS�TO�WHOEVER� IS�
READING�YOUR�PUBLICATION
�SO�THE
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0,� \� 5ON��.AN.SR
������ $ANCEL�*
1AGE4TREAM�SUPPORTS�"DOBE�5YPE���
FONTS�AS�WELL�AS� ITS�OWN�OUTLINE�FONT�
FORMAT�AND�$OMPUGRAPHIC�FONTS
FEATURES�OF�A�%51�PACKAGE� RELEVANT�
TO� PUTTING�WORDS�ON�THE�PAGE�ARE�
ARGUABLY�THE�MOST�IMPORTANT�

"LL� THREE�%51�PACKAGES�CAN�
IMPORT�GENERIC�"4$**�TEXT
� AND�ALL�
THREE�CAN� IMPORT�TEXT�DIRECTLY�FROM�
1RO8RITE
� &XCELLENCE��AND�
8ORD1ERFECT
� AUTOMATICALLY�
TRANSLATING�ANY�STYLE�CODES�SUCH�AS�
BOLD�AND� ITALIC� INTO�THE�%51�
PROGRAMjS�EQUIVALENT��0N�TOP�OF�
THESE
�1AGE4TREAM�SUPPORTS�TEXT�
PREPARED�WITH�THE� *ST8ORD�AND�
3EDIGER�WORD�PROCESSORS
� AND�
1ROFESSIONAL�1AGE�ALSO�SUPPORTS�
,IND8ORDS
� 4CRIBBLE�
� 5EXT$RAFT
�
5EXT$RAFT�1LUS
� 5RANS8RITE�AND�1$�
8ORD1ERFECT�

1ROFESSIONAL�1AGE�COMES�WITH� ITS�
OWN� iARTICLE�EDITORj 
� CALLED�"&
�WHICH�
IS� BASICALLY�A�VERSION�OF�THE�
5RANS8RITE�WORD� PROCESSOR�WITH�THE�
PRINTING�FEATURES� REMOVED��5HERE� IS�A�
iHOTLINKj� BETWEEN�"&�AND�
1ROFESSIONAL�1AGE
� SO�TO�ALTER�A�
SECTION�OF�TEXT�ALL�YOU�NEED�TO�DO� IS�
MARK� IT�AS�A�BLOCK
� PRESS�-EFT"MIGA��
� 
 � AND�"&� LOADS�WITH�YOUR�HIGHLIGHTED�
TEXT� READY�FOR�EDITING��8HEN�YOUjVE�
FINISHED�ANOTHER�-EFT"MIGA���SENDS�
THE�TEXT� iHOMEj� TO�1ROFESSIONAL�1AGE
�
INTO�THE�EXACT�SAME�PLACE�ON�THE�
PAGE� IT�CAME�FROM�

5HIS�HOTLINK�BETWEEN�"&�AND�
1ROFESSIONAL�1AGE�WORKS�WELL� AND

MEANS�THAT�YOU�DO�NOT�NEED�TO�BUY�A�
SEPARATE�WORD� PROCESSOR�AND�
SPELLING�CHECKER�FOR�PREPARING�AND�
EDITING�TEXT
� BUT�1ROFESSIONAL�1AGE�
ITSELF�HAS�A� SIMPLE�BUILT�IN�TEXT�EDITOR�
SHOULD�YOU�WISH�TO�CHANGE�TEXT�
DIRECTLY�ON�THE�PAGE�� IT�WORKS�QUITE�
SLOWLY
� HOWEVER�

1AGE4TREAM�DOES�NOT�COME�WITH�
A�PROGRAM�WITH�WHICH� TO�PREPARE�
TEXT
� SO�YOU�WILL� NEED�A�WORD�
PROCESSOR�IF�YOU�DON�T�WANT�TO�USE�
1AGE4TREAM�S� BUILT�IN�TEXT�EDITOR�
WHICH
� LIKE�THE�ONE� IN�1ROFESSIONAL�
1AGE
�WORKS�SLOWLY��5HIS�TEXT�EDITOR�
DOES� INCLUDE�A� SPELLING�CHECKER
� BUT�
IT� IS�SO�SLOW�THAT� *� CANjT � IMAGINE�
ANYONE�WANTING�TO�USE� IT�FOR�ANYTHING�
BUT�CHECKING�THE�SPELLING�OF�VERY�
SMALL� SECTIONS�OF�TEXT�

5HERE� IS
� INCIDENTALLY
�
A� BRAND�NEW�PACKAGE�
AVAILABLE
�)OT-INKS
�
WHICH�PROVIDES�A�TEXT�
EDITOR�THAT�LINKS�TO�
1AGE4TREAM�LIKE�"&�
LINKS�TO�1ROFESSIONAL�
1AGE�� 'OR�MORE� INFO�ON�
THIS
� CHECK�OUT�LAST�
MONTH�S� ISSUE�OF�
"MIGA�4HOPPER�

4AXON�1UBLISHER�
DOESN�T�COME�WITH� A�
TEXT�PREPARATION�
PROGRAM�EITHER�� #UT�IT�
HAS�A�BUILT�IN� TEXT�
EDITOR�WHICH
� AGAIN
�

OPERATES�SLOWLY�� -IKE�1AGE4TREAM
�
YOU�NEED�TO�BUY�ANOTHER�PACKAGE
�
ONLY�THIS�TIME�THEREjS� NO�HOTLINK�
AVAILABLE�

1ROFESSIONAL�1AGE�IS�CLEARLY�
WINNING�THE�TEXT� IMPORTING�AND�EDITING�
BATTLE
�WITH�1AGE4TREAM�RUNNING�A�
CLOSE�SECOND�

'0/54
#UT� ITjS� A�DIFFERENT�STORY�FOR�FONT�
SUPPORT�� 1ROFESSIONAL�1AGE�WORKS�
WITH�ONLY�$OMPUGRAPHIC�OR�"MIGA�
BITMAP�FONTS�

5HE�BITMAP�FONT�SUPPORT�IS�THERE�
TO�SPEED�UP�THINGS�FOR�1OST4CRIPT�
USERS�� �THEY�WOULD� USE�THE�BITMAP�
FONT�ON�SCREEN�BECAUSE� IT�DRAWS�
ITSELF�FASTER�THAN�THE�$OMPUGRAPHIC�
EQUIVALENT
� BUT�AT�OUTPUT�TIME� IT� IS�
THE�1OST4CRIPT�FONT�OF�THE�SAME�
NAME�	BUILT� INTO�THE�1OST4CRIPT�
DEVICE
� OR�DOWNLOADED�TO�THE�
1OST4CRIPT�FILE
�THAT�GETS�USED
�WHICH�
AGAIN� IS�QUICKER�THAN� RENDERING�A�
$OMPUGRAPHIC�FONT�

/OW�THEREjS�NOTHING�PARTICULARLY�
WRONG�WITH�THE�$OMPUGRAPHIC�FONT�
SYSTEM�EXCEPT�THAT�THERE�ARE�
RELATIVELY�FEW�COMMERCIAL�
$OMPUGRAPHIC�FONTS�AVAILABLE
� AND�
NEXT�TO�NO�SHAREWARE�OR�1%�
$OMPUGRAPHIC�FONTS�� )OWEVER�THE�
LATEST�VERSION� OF�1ROFESSIONAL�1AGE�
COMES�WITH� A�'ONT.ANAGER�PROGRAM�
WHICH� IS�ABLE�TO�CONVERT�"DOBE�5YPE�
��FONTS� INTO�$OMPUGRAPHIC�TYPE�
FONTS
� SO�THE�$OMPUGRAPHIC�FONT

�� ".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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DROUGHT�WOULD�
SEEM�TO�BE�OVER�

1ROFESSIONAL�
1AGE�IS�SUPPLIED�
WITH� SEVEN�
$OMPUGRAPHIC�
FONTS
� AND�"MIGA�
BITMAP�FONTS�OF�THE�
iCLASSIC����� FOUND�
INSIDE�1OST4CRIPT�
DEVICES�� 5O�BE�ABLE�
TO�USE�THE� iCLASSIC�
��j� FONTS�WITH� A�
NON�1OST4CRIPT�
PRINTER
�YOU�WOULD�
NEED�TO�BUY�THEM� IN�
$OMPUGRAPHIC�
FORMAT�� �THE�0UTLINE�
'ONTS�PACK
� IN�OTHER�
WORDS
�WHICH�COSTS�ABOUT�_���	ISH
�
MAIL�ORDER�

4AXON�1UBLISHER�HAS� ITS�OWN�
FORMAT�OF�iOUTLINEj� FONT
� AND�COMES�
WITH����OF�THE� iCLASSIC���j 
�THE�FOUR�
)ELVETICA�/ARROW�$ONDENSED�FACES�
BEING�THE�MISSING�ONES�

#ECAUSE�PRINTER�OUTPUT� IS�
HANDLED�BY�THE�4AXON4CRIPT�
1ROFESSIONAL�1OST4CRIPT�INTERPRETER
�
WHICH�COMES�AS�PART�OF�THE�4AXON�
1UBLISHER�PACKAGE
� ALL� OF�THESE�FONTS�
CAN�BE�OUTPUT�TO�"MIGA�1REFERENCES�
PRINTERS�	ANY�PRINTER�FOR�WHICH�THERE�
IS�A�1REFERENCES� PRINTER�DRIVER
�AS�
WELL� AS�1OST4CRIPT�DEVICES�

0N�TOP�OF�THIS
�4AXON�1UBLISHER�IS�
ABLE�TO�USE�ANY�"DOBE�5YPE���FONT
�
AND�A�UTILITY�CAN�CONVERT�THE� LOWER�
QUALITY�"DOBE�5YPE���FONTS� INTO�THE�
HIGHER�QUALITY�"DOBE�5YPE���FORMAT�

5O�BE�ABLE�TO�USE�"DOBE�5YPE���
FONTS�ON�SCREEN�YOU�NEED�THE�"DOBE�
'ONT�.ETRIC� i"'.j� FILE�AND�THE�1RINTER�
'ONT�#INARY� i1'#j� FILE�� 4AXON�
1UBLISHER�PRODUCES�A�SCREEN�FONT� iON�
THE�FLY�� AND�DOES�NOT� REQUIRE�"DOBE�
#INARY�'ONT� i"#'j� FILES
�WHICH� ARE�
BITMAPPED� REPRESENTATIONS�OF�THE�
FONTS�FOR�SCREEN�DISPLAY�PURPOSES�
ONLY�

1AGE4TREAM�HAS� ITS�OWN�FORMAT�
OF�OUTLINE�FONT
� PLUS� IT�SUPPORTS�
$OMPUGRAPHIC�AND�"DOBE�5YPE���
FONTS�� *T�COMES�WITH� ���
$OMPUGRAPHIC�FONTS�AND�EIGHT�4OFT��
-OGIK�OUTLINE�FONTS��5HE�MANUAL� SAYS�
THAT�FOR�"DOBE�5YPE���FONTS�TO�BE�
DISPLAYED�ON�SCREEN�YOU� REQUIRE�AN�
i"#'��FILE�FOR�EACH� POINT�SIZE�YOU�
WANT�TO�DISPLAY
�OTHERWISE�A� �GENERIC��
FONT�IS�DISPLAYED� IN�THE�POINT�SIZE�
REQUIRED
� ALTHOUGH�AT�OUTPUT�TIME�THE�
PROPER�FONT�WILL� BE�PRINTED�� *jVE�
MANAGED�TO�GET�SOME�"DOBE�5YPE���
FONTS�DISPLAYED�ON�THE�SCREEN�
WITHOUT� i"#'�� FILES
�SO�PERHAPS�THIS�
HAS�BEEN�CHANGED�SINCE�THE�MANUAL�
WAS�PRINTED
� OR�PERHAPS� *�VE�FOUND�A�
BUG�THATjS�ACTUALLY�USEFUL 

'ONTS�WISE
� THEN
�WE�HAVE�A�
MIXED�BAG��4AXON�1UBLISHER�S �
PROBABLY� LEADING
� HAVING�THE�MOST�
FLEXIBLE�SYSTEM
�ALTHOUGH� IT�DOESNjT�
CURRENTLY�SUPPORT�THE�$OMPUGRAPHIC�
FORMAT�	*jM�TOLD�THAT�VERSION� ��WILL
�� *T

4AXON�1UBLISHERj S�FONT�SYSTEM�IS�
PROBABLY�THE�BEST�OF�THE�LOT��5HE�
ONES� IN�THIS� LIST�ARE�PROVIDED�WITH�
THE�PACKAGE
� PLUS� IT�WILL� IMPORT�ANY�
1OST4CRIPT�FONT�YOU�THROW�AT�IT

CERTAINLY�COMES�WITH� THE�GREATEST�
NUMBER�OF�FONTS�
5HANKS�TO�THE�NEW�
'ONT.ANAGER�
PROGRAM�THAT�
COMES�WITH�
1ROFESSIONAL�1AGE�
���
� THEREjS�NOT�A�
LOT�TO�CHOOSE�
BETWEEN� IT�AND�
1AGE4TREAM�
1AGE4TREAM�
ACTUALLY�COMES�
WITH�MORE�FONTS
� SO�
IT�S� PROBABLY�GOT�ITS�
NOSE� IN� SECOND�
PLACE�

0NE�ASPECT�OF�
OUTLINE�FONTS� *�
HAVENjT �DISCUSSED�
YET� IS�THE�TIME� IT�
TAKES�TO�DRAW�THEM�
ON�THE�SCREEN�� *N�THE� PAST�
1AGE4TREAM�WAS�EXTREMELY�
TARDY�IN�THIS�AREA
�
PARTICULARLY�WITH�
$OMPUGRAPHIC�FONTS
� BUT�
VERSION� ���� IS�QUICKER�
1ROFESSIONAL�1AGE�����IS�
QUICKER�STILL
� EVEN�WITH�
$OMPUGRAPHIC�FONTS
� AND�
VERY�FAST�WITH� BITMAP�FONTS�

#UT�4AXON�1UBLISHER���� �IS�EASILY�
THE�FASTEST
�WHICH� *� HOPE�WILL�END�THE�
LONG�RUNNING�ARGUMENT�BETWEEN�
1AGE4TREAM�AND�1ROFESSIONAL�1AGE�
USERS� AS�TO�WHICH�HAS�THE�QUICKEST�
SCREEN� REFRESH� RATE��5HE�ANSWER� IS�
ACADEMIC�BECAUSE�4AXON�1UBLISHER�
IS�FASTER�THAN�BOTH
� ALTHOUGH� IT�
SHOULD�BE� KEPT� IN�MIND�THAT�
1ROFESSIONAL�1AGE�S� *NTERRUPTIBLE�
3EFRESH�FEATURE�MEANS�THAT�YOU�DON�T�
HAVE�TO�WAIT�FOR�THE�WHOLE�SCREEN� TO�
REFRESH� IN�ORDER�TO�CARRY�ON�WORKING�

45:-&�5"(4
"LTHOUGH�MOST�HOME�DESKTOP�
PUBLISHERS� HAVE�DIFFICULTY�COMING�TO�
TERMS�WITH�THE�CONCEPT
� STYLE�TAGS�
ARE�AN� IMPORTANT�PART�OF�THE�JOB�

*T�IS� IMPORTANT�THAT
�WHEN�YOU�
HAVE�A�COMPLETE�CHANGE�OF�MIND
� THE�
%51�PROGRAM�ENABLES�YOU� TO�CHANGE�
THINGS�QUICKLY�� 0THERWISE� IT�WOULD�
MEAN�STARTING�FROM�SCRATCH� AND�
TYPESETTING�THE�WHOLE�THING�AGAIN��
5HATjS�WHAT�STYLE�TAGS�ARE�FOR�

'OR�INSTANCE� IF�*jVE�GOT����
CHAPTER�HEADINGS� IN�
MY�DOCUMENT
� ALL� SET�
IN�5IMES�#OLD���PT
�
PICKED�OUT� IN� RED�AND�
LEFT�JUSTIFIED
� AND�
LETjS�SAY� *� DECIDE�TO�
CHANGE�THEM�TO�
5IMES�#OLDLTALIC�
��PT
� TURN�THEM�BLUE�
AND� RIGHT�JUSTIFY�
THEM
� THEN� IT jS�GOING�
TO�TAKE�AGES�TO�DO�
EACH�OF�THEM�ONE�AT�
A�TIME�

8ITH� A�STYLE�TAG�SET�UP�FOR�
CHAPTER�HEADINGS� *�WOULD�SIMPLY�ALTER�
THE� RELEVANT�ATTRIBUTES� IN�A�STYLE�TAGS�
REQUESTER
� AND�THEN�EVERY�BIT�OF�TEXT

�+7A6�A63�%/;A<;3�
1<9<B?�@F@A3:.��F<B�
53A�/�?343?3;13�

0<<8�A<�@3931A�3E/1A�
1<9<B?@�

MATTER�HOW�SMALL�THE�DIFFERENCE
�
BEFORE�YOU�CAN�PUT�THAT�PIECE�OF�TEXT�
ON�TO�THE�PAGE�

0F�COURSE
� AFTER�YOUjVE�USED�
4AXON�1UBLISHER�FOR�A�WHILE�YOUjLL�
HAVE�BUILT�UP�A� iLIBRARYj� OF�STYLE�TAGS�
WHICH�CAN�BE� LOADED� FROM�DISK
� SO�
THE�PROCESS�DOESNjT�STAY�LONG�WINDED�

FOR�EVER�
1AGE4TREAM�AND�

1ROFESSIONAL�1AGE�
ALSO�ENABLE�YOU�TO�
SAVE�AND� LOAD� STYLE�
TAGS�

0F�THE�THREE�
STYLE�SYSTEMS
�
4AXON�1UBLISHERjS�
IS�BY�FAR�THE�MOST�
COMPREHENSIVE
�
INCLUDING�DETAILS�OF

��������������������������� �THINGS� LIKE�OUTLINE

FILL� AND�DROP�SHADOW�COLOUR
� PLUS�
iTEXTUREj 
�WHICH� IS�A�SPECIAL�TYPE�OF�
FILL� PATTERN�� *TS�5YPE�4TYLE�AND�
ASSOCIATED�5EXTURE�%EFINITION�
REQUESTERS�CONTAIN�A�PLETHORA�OF�
FEATURES
� AND� IT�ONLY�FALLS�DOWN�ON�
TAB�POSITIONS
�WHICH�CAN�BE�ONLY�
EVENLY�SPACED�� �EVERY�HALF�INCH�FOR�
INSTANCE�

1ROFESSIONAL�1AGE�S�STYLE�TAG�
SYSTEM� IS�JUST�A�WHISKER�BEHIND�
4AXONjS
�WITH�THE�ADDED�BENEFIT�THAT�
SEPARATE�1ARAGRAPH�5AGS�CAN�BE�SET�
UP�AND� INCLUDED�AS�PART�OF�A�4TYLE

*� DON�T�TRUST�1AGE4TREAM�S�STYLE�
TAGS�� *jVE�HAD� SO�MANY�CRASHES�AND�
STRANGE�THINGS� HAPPEN�WHILE�USING�
THEM�THAT�*� CANjT�HELP�BUT�WONDER�IF

1ROBABLY�THE�BEST�THING�
ABOUT�4AXON�1UBLISHER�IS�
ITS�TEXT�STYLE�TAGS�SYSTEM��
&ACH�STYLE�CAN�HAVE�FIVE�
SLIGHT�VARIATIONS�	BELOW�THE�
WORDS� i'ONT�TO�&DITj

�AND�
NOTE�THAT� INDIVIDUAL�STYLES�
CAN�BE�FLAGGED�TO�BE�
GREEKED�OR�NOT

IN�THE�DOCUMENT�
THAT�HAD�THAT�
TAG�APPLIED�TO� IT�
WOULD
AUTOMATICALLY�CHANGE�TO�THE�NEW�
REQUIREMENTS�

"LL� THREE�PACKAGES�SUPPORT�STYLE�
TAGS��1AGE4TREAM�AND�1ROFESSIONAL�
1AGE� LET�YOU� SET�TEXT�THE�HARD�WAY
�
WITHOUT�STYLE�TAGS
� IF�THATjS�WHAT�YOU�
WANT
� BUT�4AXON�1UBLISHER�INSISTS�
THAT�EVERY�SINGLE�PIECE�OF�TEXT�YOU�
HAVE� IN�THE�DOCUMENT�HAS�AN�
ASSOCIATED�STYLE�TAG��5HIS� ISNjT�
NECESSARILY�A� BAD�THING
� IT�FORCES�A�
iSTRUCTUREDj� APPROACH�TO�YOUR�
TYPESETTING
� BUT� IT�ALSO�MEANS�YOU�
HAVE�TO�GO�THROUGH�THE�STYLE�SET�UP�
PROCESS�FIRST
� FOR�EVERY�SECTION� OF�TEXT�
THAT� IS�SET�IN�A�DIFFERENT�STYLE
� NO

-IKE�4AXON�1UBLISHER�S�STYLE�TAGS
�
THE�5EXTURE�%EFINITION�FEATURE� IS�
EXCELLENT
�ALLOWING�A�SEPARATE�
COLOUR�AND� LINE�WEIGHT�FOR�OUTLINED�
TEXT
�AND�THE�ABILITY�TO�FILL�TEXT�WITH�
SPECIAL� iBITMAPPEDj�TEXTURES
�WHICH�
ARE�THINGS� LIKE�RADIAL�AND�GRADIENT

THIS� PART�OF�1AGE4TREAM�IS�FULLY�
WORKING�� *N� ANY�CASE�THE�SYSTEM� IS�
THE�WORST�OF�THE�THREE
� ALTHOUGH�
ADEQUATE�

-ASTLY� IN�THIS�SECTION�ABOUT�
8ORDS
� A�BIT�ABOUT�COLOUR�� "LL� THREE�
PACKAGES�ALLOW�YOU�COMPLETE�
FREEDOM�TO� SET�TEXT�IN�A�WIDE� RANGE�
OF�COLOURS� USING�THE�3(#�SYSTEM�

MUF� )INT�� IN�
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"MIGA� 'ORMAT� SAYS�
�BEAUTIFULLY� MADE�
SLIMLINE� DRIVE
� QUICK�
AND� QUIET� WITH� ALL�
THE�EXTRAS������l
�����k� ���,#�

&XTERNAL�%RIVE
� �"CCESS�TIME���MS�
TRACK�TO�TRACK

������� HIGH
� � &NABLE�DISABLE�

SWITCH
� � ���PIN�PASS�

THROUGH�SOCKET
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�.B
� � #EGINNER�FRIENDLY�ON�LINE�HELP�
� � "�SUPER�FAST
�HIGH�CAPACITY

HARD�DRIVE�THAT�LEAVES�OTHERS�
IN�ITS�WAKE
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CREATE� 	SAY
�A�FOUR�COLOUR�VERSION� OF�IT�
IN�MEMORY�FOR�SCREEN� DISPLAY�
PURPOSES
� BUT� LEAVE�THE�PICTURE� ITSELF�
ON�DISK��"FTER�ALL
� THE�DESKTOP�
PUBLISHING�PROGRAM�ONLY�NEEDS�THE�
REAL�COLOUR�INFORMATION�AT�PRINTING�
TIME
�AT�WHICH�POINT� IT�CAN� READ� IT�
FROM�DISK�

5HERE�ARE�FURTHER�ADVANTAGES�TO�
THIS�METHOD�WHICH� AFFECT�THE�SPEED�
AT�WHICH�YOU�CAN�OPERATE�DURING�THE

��4�F<B�D/;A�A<�B@3�
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PAGE�DESIGN� PROCESS�
5HIS� iLEAVE� IT�ON� THE�DISK��

TECHNIQUE� IS� THE�ONE�1ROFESSIONAL�
1AGE�EMPLOYS� AND�MEANS�THAT�
DOZENS�OF� LARGE����BIT�PICTURES�CAN�
BE� INCLUDED� IN�A�SINGLE�DOCUMENT�
WITHOUT�HAVING�TO�OWN�A���.B�
EXPANSION�BOARD�� *� HAVE��.B� IN�MY�
#�����AND� HAVE�MANAGED�������BIT�
PICTURES�EASILY�

5HE�TROUBLE�WITH�1ROFESSIONAL�
1AGE�IS�THAT� IT�SUPPORTS�ONLY� *''� *-#.�
BITMAPS�	FROM�TWO�COLOUR
� UP�TO�����
BIT
�� *F�YOU�WANT�TO�USE�AN�ALIEN�
BITMAP� FORMAT� IT�WILL� HAVE� TO�BE�
CONVERTED�TO� *''� *-#.�FIRST��5HIS�
MEANS�YOU�NEED�"RT�%EPARTMENT�
1ROFESSIONAL
�WHICH� IS� ARGUABLY�THE�
MOST� IMPRESSIVE�PIECE�OF�SOFTWARE�
EVER�WRITTEN� FOR�THE�"MIGA�� *TjS�
MUCH
�MUCH�MORE�THAN�A� iGRAPHICS�
FORMAT�CONVERTER�
� AND� IS�A� PERFECT�
%51�COMPANION�TO�1ROFESSIONAL�
1AGE�� #UT� IT�COSTS�MONEY
� OF�COURSE
�
AND�YOU� NEED�AT� LEAST��.B�OF�
MEMORY� IN�ORDER�TO�START�GETTING�THE�
BEST�OUT�OF�IT�

"S�WELL� AS� *''�*-#.�BITMAPS�
1ROFESSIONAL�1AGE�CAN� IMPORT�AND�
DISPLAY�1ROFESSIONAL�%RAW�STRUCTURED�
CLIPS�AND�"EGIS�%RAW�STRUCTURED�
DRAWINGS��"LTHOUGH�THESE�CAN�BE� REc
SCALED
� THEY�CANNOT�BE�EDITED�� FOR�
THAT�YOUjLL�NEED�1ROFESSIONAL�%RAW�OR�
"EGIS�%RAW��8HEN�1ROFESSIONAL�%RAW
�� IS� RELEASED�THERE�WILL� BE�A�HOTLINK�
BETWEEN� IT�AND�1ROFESSIONAL�1AGE
�
WHICH�WILL� IN� EFFECT�ADD�A�COMPLETE�
COMPLEMENT�OF�STRUCTURED�DRAWING�
TOOLS�TO�1ROFESSIONAL�1AGEjS�
REPERTOIRE�AT�THE�TOUCH�OF�A�BUTTON
� IN�
THE�SAME�WAY�THAT�THE�HOTLINK�TO�THE�
"RTICLE�&DITOR�GIVES�1ROFESSIONAL�1AGE�
A�FULL� SET�OF�WORD� PROCESSING�
FEATURES�

&14�FILES�CAN�BE� IMPORTED� AND

	THREE�SLIDERS
� ���TO������VALUES�OF�
RED
�GREEN�AND�BLUE
�AND�THE�$.:,�
SYSTEM�	FOUR�SLIDERS
� ���TO� �����
VALUES�OF�CYAN
�MAGENTA
�YELLOW�AND�
BLACK
��1AGE4TREAM�ALSO�SUPPORTS�
THE�)47
� )-4�AND�:*2�COLOUR�
SYSTEMS
� SHOULD�YOU� REQUIRE�TO�USE�
THEM�

1ROFESSIONAL�1AGE�ALONE�
SUPPORTS�THE�1ANTONE�COLOUR�SYSTEM
�
WHICH�MEANS�THAT�A�COLOUR�REFERENCE

"NY�TEXT� IN�1AGE4TREAM�CAN�BE�FILLED�
WITH�ANY�PATTERN�AND�ANY�COLOUR����
YOU�CAN�EVEN�MAKE�UP�YOUR�OWN� IF�
THE�ONES�PROVIDED�DON�T�SUIT

BOOK�CAN�BE�USED� SO�THAT�YOU
� OR�
YOUR�CLIENT
�CAN�SELECT�THE� EXACT�
COLOURS� REQUIRED
�WHICH�WILL� BE�
PRINTED�WITH�AN� INK�OF�THAT�EXACT�
COLOUR� RATHER�THAN�ONE�CREATED� BY�THE�
SOMETIMES�FRUSTRATINGLY� INEXACT�
$.:,�SEPARATION� PROCESS��8HILE�THIS�
INVOLVES�THE�COST�OF�A�SEPARATE�
PRINTING�PLATE�FOR�EACH� 1ANTONE�
COLOUR�USED
� IT�DOES�MEAN�THAT�YOU�
GET�EXACTLY�THE�COLOUR�YOU� ASK�FOR�

'LOWEVER�FOR�THE�MOST�PART�YOU�
SHOULD�FIND�$.:,�PLENTY�GOOD�
ENOUGH�FOR�THE�MAJORITY�OF�COLOUR�
WORK
� AND�ALL� THREE�PACKAGES�SUPPORT�
THE�SELECTION� OF�COLOURS� USING�THIS�
SYSTEM�ADEQUATELY�

THAT�THERE� IS�ONLY�THE�ONE�BITMAPPED�
GRAPHICS�FILE�FORMAT
� *''�*-#.�� 6NLESS�
YOUjVE�USED� A�1$�FOR�GRAPHICS�WORK�
YOU�WONjT� REALLY�UNDERSTAND� HOW�
IMPORTANT�THIS� IS�� *� SPOKE�TO�A�GUY�
THE�OTHER�DAY�WHO� IS�WRITING�A�BOOK�
ON�1$�GRAPHICS�FILE� FORMATS� AND�
CONVERSION� UTILITIES�� AFTER�JUST�A�
COUPLE�OF�WEEKS�WORK�HE�D� UNEARTHED�
ABOUT����DIFFERENT�FORMATS�

*�M�TELLING�YOU�THIS�SO�YOU
UNDERSTAND�
THAT� IT�WOULD�
BE� IMPRACTICAL�
FOR�A�DESKTOP�
PUBLISHING�
PROGRAM�TO�
SUPPORT�EVERY�
GRAPHICS�
FORMAT�EVER�
INVENTED
�WHAT�
WE�NEED� IS�
SUPPORT�FOR�THE�
MOST�POPULAR�
FORMATS�OR�THE�
ABILITY�TO�
CONVERT�ALIEN�
FORMATS�TO� *''�
*-#.�
1AGE4TREAMjS�

GRAPHICS�FORMATS�SUPPORT� IS�
IMPRESSIVE��"NYTHING�YOU� IMPORT� INTO�
1AGE4TREAM�IS�HANDLED� BY�A�SUPPORT�
PROGRAM�CALLED� A� iDRIVERj 
� SO� IN� ORDER�
TO� RECOGNISE�A�NEW�FORMAT�OF�FILE� ALL�
THAT�NEEDS�TO�BE�WRITTEN� IS�A�DRIVER�
FOR�IT��5HIS�MEANS�THAT�4OFT�-OGIK�CAN�
UPDATE� AND� IMPROVE�1AGE4TREAM�
MUCH�MORE�EASILY�THAN� IF�IT�HAD�TO�RE�

1AGE4TREAM�NOW�IMPORTS�AND�
ENABLES�YOU�TO�EDIT�STRUCTURED�
DRAWINGS�CREATED�WITH�"DOBE�
*LLUSTRATOR

WRITE�THE�WHOLE� PROGRAM�
1AGE4TREAM�SUPPORTS� *''�*-#.�

FROM�TWO�COLOURS
� THROUGH�)".
� RIGHT�
UP�TO������MILLION�COLOURS�	���BIT

�
PLUS�SEVEN� ALIEN� BITMAP�FORMATS�� �
*.(
�5*''
� .AC1AINT
� (*'
� %EGAS

1$9
� /&0�AND�5/:��5HEREjS�NO�SPACE�
IN�THIS�ARTICLE�TO�EXPLAIN�WHAT�THESE�
NAMES�AND� LETTERS�MEAN
� IT jS�ENOUGH�
TO� KNOW�THAT�THEY�ARE�POPULAR�
GRAPHICS�FORMATS�ON�THE�1$
� .AC�AND�
"TARI�45�

:OU�SHOULD� ALSO�UNDERSTAND� THAT

WHILE�GRAPHICS� IN�THESE�FORMATS�CAN�
BE� IMPORTED� INTO�1AGE4TREAM�AND�
DISPLAYED�ON�THE� SCREEN
�YOU�CANNOT�
ALTER�THEM� IN�ANY�WAY�

#UT�THERE� IS�ONE�TYPE�OF�GRAPHIC�
THAT�CAN�BE�EDITED�AFTER� IMPORTING
� A�
STRUCTURED�DRAWING��1AGE4TREAM�WILL�
ENABLE�YOU� TO� IMPORT�AND�EDIT�
1ROFESSIONAL�%RAW�CLIPS
�1RO7ECTOR�
	%3�%
�DRAWINGS�AND�"DOBE�
*LLUSTRATOR�DRAWINGS��"ND�WHILE�
iUNGROUPING�� AND�EDITING�SUCH�
GRAPHICS� IN�1AGE4TREAM�GIVES�YOU�A�
BY�THE�SEAT�OF�THE�PANTS�FEELING
� ITjS�
AN� IMPRESSIVE�FEATURE��5HE�(&.�
.ETAFILE�STRUCTURED�DRAWING�FORMAT� IS�
ALSO�SUPPORTED
� NOT�SURE� IF�YOU� CAN�
EDIT�THESE�THOUGH�AS� *� HAVENjT�BEEN�
ABLE�TO�FIND�A�(&.�DRAWING�TO�TEST�

-ASTLY
�1AGE4TREAM�CAN� IMPORT�
&NCAPSULATED�1OST4CRIPT�	&14
�
GRAPHICS
� AND� IF�THESE�FILES� INCLUDE�
1*$5�OR�5*''�HEADERS�A�BITMAP�
REPRESENTATION�CAN�BE�DISPLAYED�ONc
SCREEN�

:OU�DONjT�NEED�ME�TO�TELL�YOU�
THAT�THIS� IS� AN� IMPRESSIVE� LIST�OF�
GRAPHICS�FORMATS�� #UT�THEREjS�A�
PROBLEM�WITH�THE�BITMAPS�� �MEMORY��
1AGE4TREAM�INSISTS�ON� IMPORTING�AND�
STORING�THE�WHOLE�OF�THE�BITMAP� IN�
MEMORY
� AND� IF�YOU� USE�THE�SAME�
GRAPHIC�MORE�THAN�ONCE
� IT� LOADS� IT�
AND�STORES� IT� IN�MEMORY�MORE�THAN�
ONCE�

4O�WHAT �8ELL
� FOR����COLOUR�OR�
)".� *''�*-#.S�THIS� ISN�T�A�GREAT�
PROBLEM
� AND�����COLOUR�5*''S�AND�
(*'S�ARE�FINE� IF�YOU�HAVE�A�FEW

MEGABYTES
� BUT�
IF�YOU�WANT�TO�
GET�REALLY�
SERIOUS�AND�
USE����BIT� *''�
*-#.S�YOUjVE�
GOT�NO�CHANCE�
UNLESS�YOU�
HAVE�A�
SERIOUSLY�
EXPANDED�
"MIGA�� �AND� *�
MEAN� TENS�OF�
MEGABYTES�OF�
MEMORY��:OU�
SEE
� EVEN�A�
SMALLISH� ���BIT�
SCAN�AT�����
DOTS� PER� INCH�

TAKES�UP�AOOUT��.B�OR��.B�OF�DISK�
SPACE�� #UT�THIS� IS� IN� A�COMPRESSED�
FORMAT
� DE�COMPRESSED� IT�CAN�DOUBLE�
IN� SIZE
� OR�MORE�

4O�FOR�1AGE4TREAM�TO� IMPORT�
SUCH�A�GRAPHIC� IT�REQUIRES�ENOUGH�
MEMORY
� AFTER�THE�GRAPHIC�HAS�DEc
COMPRESSED
� TO�STORE� IT
� AND�THEN�A�
BIT�MORE�TO�DISPLAY�A�BLACK�AND�WHITE�
REPRESENTATION�ON�SCREEN�

8ITH����.B�OF�MEMORY�YOUjVE�GOT�
NO�CHANCE
�WITH��.B�YOU�MIGHT�GET�
AWAY�WITH�ONE����BIT�PICTURE�AND�A�
BIT�OF�TEXT�

5HEREjS�A� LESS�MEMORY�HUNGRY�
WAY�TO�DO� IT�� �READ�THE� PICTURE� IN� A�
LITTLE�BIT�AT�A�TIME
� AND�AS�YOU�DO�SO

3"5*/(4� n�3"5*/(4� n 3"5*/(4

5EXT�IMPORTING�AND�EDITING
1AGE4TREAM vvv
1ROFESSIONAL�1AGE vvvv
4AXON�1UBLISHER vv

'ONT�SUPPORT
1AGE4TREAM vvv
1ROFESSIONAL�1AGE vv
4AXON�1UBLISHER vvvv

4TYLE�5AGS
1AGE4TREAM v
1ROFESSIONAL� 1AGE vvvv
4AXON�1UBLISHER vvvv

1 * $ 5 6 3 & 4

"�PICTURE� IS�WORTH� A�THOUSAND�WORDS��
0,
� IT�S� A�CLICHE
� BUT�BEFORE� IT�
BECAME�A�CLICHE� IT�WAS�A�FACT�

/OW
�WE�ARE� LUCKY�ON�THE�"MIGA

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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PRINTED� TO�1OST4CRIPT�DEVICES
� BUT�NOT�
DISPLAYED�ON�SCREEN��5HIS� IS�
SOMETHING�(OLD� %ISK�NEEDS� TO�WORK�
ON�

*�VE� LEFT�4AXON�1UBLISHER�TILL� LAST�
BECAUSE� IT�S�ALMOST�A�CARBON�COPY�OF�
1ROFESSIONAL�1AGE�WITH� RESPECT�TO� THE�
WAY� IT�HANDLES�GRAPHICS�

5HE�ONLY�BITMAP�FORMAT�
SUPPORTED� IS� *''� *-#.�� UP�TO����BIT��
-IKE�1ROFESSIONAL�1AGE
� 4AXON�
1UBLISHER�LEAVES�THE�ACTUAL� BITMAP�
FILE�ON�DISK�AND�CREATES�A�QUICK�FOUR��
COLOUR�REPRESENTATION�FOR�SCREEN�
DISPLAY�PURPOSES�

*NSTEAD�OF�1ROFESSIONAL�%RAW�
CLIPS�AND�"EGIS�%RAW�DRAWINGS

4AXON�1UBLISHER�SUPPORTS�JUST�THE�
%3�%�TWO�DIMENSIONAL� DRAWING�
FORMAT�CREATED�BY�1RO7ECTOR�� &14�
FILES�CAN�BE� IMPORTED
� AND� IF�THEY�
HAVE� *''�HEADERS� 	KNOWN�AS�"&14
�
WHICH�CAN�BE�CREATED�WITH�THE�
SUPPLIED�4AXON4CRIPT�1ROFESSIONAL�
1OST4CRIPT�INTERPRETER
�A�BITMAPPED�
REPRESENTATION�CAN�BE�DISPLAYED�ONc
SCREEN�

4AXON4CRIPT�WILL� ALSO� LET�YOU�
CONVERT�ANY�1OST4CRIPT�PAGE
� OR�
PORTION�OF�A�1OST4CRIPT�PAGE
� INTO�
*-#.
� %3�%�OR�&14�FORMAT
� THE�FIRST�
TWO�OF�WHICH� CAN�BE� IMPORTED� INTO�AN�
ART�OR�DRAWING�PACKAGE� IF�YOU�WANT�TO�
MAKE�CHANGES��5HIS�ENABLES�YOU
� FOR�
EXAMPLE
� TO�STEAL
� SORRY
� BORROW�
GRAPHICS�FROM�SOMEBODY�ELSEjS�
1OST4CRIPT�FILES
� INCLUDING�THOSE�THAT�
INCLUDE����BIT�PICTURES�� 	%UNNALF�TAKE�
A� LONG�TIME�THOUGH�


3"5*/(4� n�3"5*/(4� n�3"5*/(4

(RAPHICS�IMPORT�HANDLING
1AGE4TREAM� vvv
1ROFESSIONAL� 1AGE� vvvv
4AXON�1UBLISHER� vvvv

% & 4 * ( /

/OW�THIS� IS�THE� REALLY�SUBJECTIVE�BIT��
%ESIGN��8HAT�ONE�DESIGNER�THINKS� IS�
AN�ABSOLUTE�NECESSITY
� OTHER�
DESIGNERS�WILL� SHRUG�THEIR�SHOULDERS�
AT
�WHILE�THERE�ARE�FEATURES�SOME�
DESIGNERS� USE�ALL�THE�TIME�WHICH�
OTHERS� HAVE�NEVER�HEARD� OF�

*TjS� IMPOSSIBLE� IN� AN�ARTICLE�OF�
THIS�SIZE�TO�DESCRIBE�AND�DISCUSS�THE�
DESIGN�FEATURES�OF�ALL� THREE�
PACKAGES
� SO� INSTEAD� *jM�GOING�TO�
CONCENTRATE�ON�THE�BAD� POINTS
� THE�
QUIRKS�OF�EACH� PACKAGE�THAT�WILL�
RESTRICT�THE�FLOW�OF�THE�OLD�CREATIVE�
JUICES�

5HE�CONCEPT�BEHIND�DESIGNING�
PAGES� IS�SIMPLE�� �YOU�DRAW�SOME�
BOXES�ON� THE�PAGE
�YOU�PUT�SOME�
TEXT�OR�PICTURES� INTO�THOSE�BOXES
�
THEN�YOU�JIGGLE�THEM�AROUND� A�BIT��
"ND�THAT
� BASICALLY
� IS�HOW�ALL�THREE�
PACKAGES�WORK�

*TjS�THE� iJIGGLING�AROUND��WHICH�
OFTEN�THWARTS� NEWCOMERS�TO�%51
�
THEY�EXPECT�THE�PROGRAM�TO�DO� IT�FOR�
THEM�

"ND�TO� A�CERTAIN�EXTENT�THE�
PROGRAM�CAN�DO� IT�FOR�YOU�� 'OR�
INSTANCE� IF�YOU�WANT�YOUR�TEXT�TO�BE� IN�
THREE�SNAKING�COLUMNS�	NEWSPAPER�
STYLE
�OF�EQUAL�WIDTH
�WITH�THE� SAME�
SPACE�OR� iGUTTERj� BETWEEN�THEM
� THEN�
YOU�SHOULDNjT�HAVE�TO�CALCULATE�THE�
WIDTHS�AND� POSITIONS
� DRAW�AND�
POSITION� THE�COLUMNS�ONE�BY�ONE
�YOU�
SHOULD� BE�ABLE�TO�TELL� THE� PROGRAM�
THE�WIDTH� OF�THE� PAGE
�THE�NUMBER�OF

�%/53'A?3/:�57C3@�
F<B�A63�5B;C��7A�@�B=�
A<�F<B�D63A63?�F<B�
=B97�A63�A?7553?�

COLUMNS�YOU�WANT
� THE�WIDTH�OF�THE�
GUTTERS
� AND� LET�THE� PROGRAM�DRAW�
THEM�FOR�YOU�

5HIS�WAS�THE�FIRST�THING�THAT�
STRUCK�ME�ABOUT�4AXON�1UBLISHER
�
ALTHOUGH� IT�CAN�CREATE� AUTOMATIC�
COLUMN� iGUIDESj� ON�A� PAGE
�YOU�HAVE�
TO�DRAW�THE� REAL� BOXES�YOURSELF
�OVER�
THE�TOP�OF�THESE�DOTTED� LINES�

5HEN� *� SPENT�HALF�A�DAY�READING�
THE�MANUAL� AND�PLAYING�WITH�THE�
PROGRAM�TRYING�TO�FIND� OUT�HOW�TO�
GROUP�A�NUMBER�OF�BOXES�TOGETHER� IN�
ORDER�TO�MOVE�THEM�SO�THAT�THEIR�
OVERALL� POSITION�CHANGED�ON�THE�PAGE�
BUT�THEIR�POSITIONS� RELATIVE�TO�EACH�
OTHER�REMAINED�
THE�SAME��8HAT�
A�WASTE�OF�HALF�A�
DAY�THAT�WAS�
4AXON�1UBLISHER�
CANNOT�GROUP�
BOXES�TOGETHER�

/EITHER�CAN�
IT�LINK�BOXES�
AUTOMATICALLY�� *�
MEAN
� SAY�YOUR�
DOCUMENT� IS� A�
MANUAL
SPREADING�OVER�
���PAGES
� EACH�
WITH� THREE�
COLUMNS�OF�TEXT�
ON� IT�� ����
COLUMNS� IN�ALL�
4AXON�1UBLISHER�INSISTS�THAT�YOU�CLICK�
ON�EACH�BOX� IN�THE� iCHAINj� ONE�AT�A�
TIME� IN�ORDER�TO�MAKE�THE�TEXT�FLOW�
INTO� IT�FROM�THE� PREVIOUS�COLUMN�

5HE�THREE�FEATURES�MENTIONED�
ABOVE
� *�CONSIDER�TO�BE�PART�OF�THE�
BASIC� REQUIREMENTS�OF�ANY�%51�
PACKAGE�

4AXON�1UBLISHER�HAS�SOME�
EXTREMELY�ADVANCED�DESIGN�FEATURES�
� �LIKE�THE�ABILITY�TO�DRAW�BOXES�OF�ANY�
SHAPE�AND�FILL�THEM�WITH� TEXT�OR�
PICTURES
� AND� LIKE� ITS� iTEXTURESj� THAT�
PROVIDE�EASY�WAYS�TO�ACHIEVE�RADIAL�
AND�GRADIENT�FILLS�� �BUT� *�M�NOT�SURE�
HOW�4AXON� *NDUSTRIES�CAN�EXPECT�US�
TO�TAKE�4AXON�1UBLISHER�SERIOUSLY

WHEN� IT� LACKS�BASIC�DESIGN�
REQUIREMENTS�

5HE�WAY�IT�TREATS�ROTATED�BOXES� IS�
CONFUSING�� 'OR�EXAMPLE
� IMPORT�A�
PICTURE� INTO�A�BOX�AND�GIVE�THE�BOX�A�
FRAME�� /OW�ROTATE�THE�BOX
� AND�IT�IS�
THE�CONTENTS�WHICH�GETS�ROTATED
�
LEAVING�THE�FRAME� UPRIGHT�� *F�YOU�WANT�
A�ROTATED� FRAME� AROUND�YOUR�ROTATED�
GRAPHIC�YOU�LL� HAVE�TO�DRAW�AND�
POSITION� IT�BY�
HAND
� AN�
IMPOSSIBLE�TASK�
TO�DO�ACCURATELY�
GIVEN�THE�
LIMITATIONS�OF�
SCREEN�DISPLAY�
RESOLUTION�

.Y�PET�HATE�
IS�THE�SYSTEM� IT�
USES�FOR�PLACING�
TEXT�AND� PICTURES�
ON� THE�PAGE�
"FTER�IMPORTING�A�
FILE�4AXON�
1UBLISHER�PUTS�
ITS�FILENAME� INTO�
A� LIST� IN�THE�
TOOLBOX
� AFTER

HAVE�TO�STICK�TO�GIVING�YOUR�TEXT�AND�
PICTURE�FILES�A�MAXIMUM�FILENAME�OF�
���CHARACTERS�� *� CANjT �ABIDE�SOFTWARE�
WHICH� IMPOSES�WORKING�CONDITIONS�

4AXON�1UBLISHER�CERTAINLY�GIVES�
THE�DESIGN�FREEDOM�WE�REQUIRE
� ITjS�
FAST
� AND� IT�S�STABLE�WHEN�ASKED�TO�
DO�A� BIG�JOB�� #UT�DESPITE�THE�
iADVANCEDj� FEATURES� IT�PROCLAIMS
� IT�
LACKS� REAL� POWER�

'ILE�O�'ISH

H
I_�P�

���;-9�7?-:�6�)/-:�
�<;7�5879;�
�<;7")=-�
�7?�;;9�
�7?�7479:

O
I L L

�����
07

� k

�-@: A� �7,1.@�

�� �.1879�;

�?-+<;-�2

�� �-.16-� ��

A� �-4-;-� 2�

A� �)6+-4� 2

�9 I�j

� r

� r

WHICH�YOU�CLICK�ON�A�BOX�AND�THEN�
CLICK�ON�THE�FILENAME�TO� PLACE�THAT�
FILE� INTO�THAT�BOX�� #UT� IT�ONLY�
RECOGNISES�AND�DISPLAYS�THE�FIRST����
CHARACTERS�OF�THE�FILENAME��4O� IF�
YOU�VE�GOT�TWO�FILES�CALLED� i(REAT��
-ONG/AMEL�5XT�� AND� i(REAT-ONG��
/AME��5XTj 
� UPON�ATTEMPTING�TO�
IMPORT�THE�SECOND�FILE�THE�PROGRAM�
COMPLAINS�THAT� i(3&"5-0/(/j

5O�GET�A�BITMAP�TO�PRINT�AT� ITS�
CORRECT�ASPECT�RATIO�FROM�
1AGE4TREAM
� ITS�HEIGHT�MUST�BE�SET�
AT�����OF�ITS�WIDTH

ALREADY�EXISTS�AND�ASKS�YOU�TO�GIVE�
THE�SECOND�FILE�A� NEW�NAME�� #AH�

"S� IF�THATjS� NOT�BAD�ENOUGH
� IF�
YOUR�FILENAMES�ARE�SOMETHING� LIKE�
iTXT�PLOP�DUMDUMj� AND�
iTXT�PLOP�DOODAHj
�THE�FULLSTOPS�
APPEAR�TO�THROW�THE�SYSTEM�AND� THE�
TOOLBOX�ENDS�UP�WITH�TWO�NAMES� IN�
THE� LIST�THAT� READ� i595�1-01�%j��
8HICH� IS�WHICH �5HERE� IS� NO�WAY�OF�
TELLING�WITHOUT�PUTTING�THE�FILE� INTO�A�
BOX�ON�THE� PAGE�AND� HAVING�A� LOOK�

4O�WITH�4AXON�1UBLISHER�YOU

'OR�THE�SERIOUS�DESKTOP�PUBLISHER
�A�
NEW�(ENIE�HOTLINK�TO�"%1RO�PROVIDES�
1ROFESSIONAL�1AGE�WITH� IMAGE�
PROCESSING�FACILITIES

'3&&%0.�0'�
&913&44*0/
.OVING�ON�TO�1AGE4TREAM
� THIS�
PROGRAM�GIVES�YOU�A�GREAT�DEAL�OF�
DESIGN� FREEDOM��5HE�BASIC�%51�
REQUIREMENTS�ARE�ALL� THERE
� AND�OF�
THE�THREE�SYSTEMS�1AGE4TREAMjS� IS�
PROBABLY�THE�EASIEST�TO�GET�
ACCUSTOMED�TO�

0NE�FEATURE�WHICH� %51�
NEWCOMERS� ABSOLUTELY�ADORE� IS�THE�
ABILITY�TO�TYPE�TEXT�DIRECTLY�ON� TO�THE�
PAGE
� AND�THEN�PULL� AT�THE�HANDLES�
AROUND�THAT�TEXT�TO�STRETCH� IT�TO�FILL� A�
HOLE�ON�THE� PAGE�

"4:..&53*$"-�4$"-*/(
5HIS�METHOD�OF�STRETCHING�THE�TEXT� IS�
KNOWN�AS� iASYMMETRICAL�FONT�
SCALINGj� AND� IS�GENERALLY�FROWNED�
UPON� IN�THE� PUBLISHING�WORLD�BECAUSE�
IT�ENABLES�YOU�TO�TURN�A�BEAUTIFULLY�
DESIGNED�FONT� INTO�AN�UGLY�
UNREADABLE�ONE�� #UT�THATjS�
1AGE4TREAM�FOR�YOU�� *T�GIVES�YOU�THE�
GUN
� ITjS�UP�TO�YOU�WHETHER�YOU� PULL�
THE�TRIGGER�OR�NOT�

1AGE4TREAMjS�BIG�PROBLEM� IS�THAT�
IT�HAS�NEVER�BEEN�A�FAST�PROGRAM
�
AND� IT�HAS�ALWAYS�FELT�A�BIT�WOBBLY�
WHEN�ASKED�TO�JUMP�THROUGH� HOOPS��
3ESCALING�A�GREYSCALE�OR�COLOURED�
BITMAP
� FOR�INSTANCE
� CAN�TAKE�A�
MINUTE�OR�MORE�TO�COMPLETE
� AND�
IMPORTING�A�VERY�LARGE�BITMAP�� �A�����
BIT�ONE�FOR�INSTANCE�� �ALMOST�ALWAYS�
ENDS� IN�TEARS�

"ND� IT�GETS� ITS�ASPECT�RATIOS�
WRONG��"N�ORDINARY�����BY�����PIXEL

LL L L? � LLLL��� ������
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(OLD�%ISKjS�NEW�1AGE�(ENIE�SYSTEM�
MEANS�THAT�WHOLE�DOCUMENTS�CAN�BE�
LAID�OUT�BY�ANSWERING�A�FEW�SIMPLE�
QUESTIONS

IIIAFV

HI�RES�GRAPHIC
� FOR�EXAMPLE
� HAS�AN�
ASPECT�RATIO�OF������ �OR�TO� PUT� IT�
ANOTHER�WAY
� ITS�HEIGHT� IS���� PER�CENT�
OF�ITS�WIDTH�� )OWEVER
�WHEN�
YOU� IMPORT�A�BITMAP� INTO�
1AGE4TREAM� IT�SCALES� IT����
WELL
� IF�A� HI�RES�GRAPHIC� IS�
SCALED�TO�BE� L0IN�WIDE
�
WHICH�WORKS�OUT�TO�BE�A�
SCALE�OF������ACCORDING�TO�
1AGE4TREAM
� THEN
�
DEPENDING�ON�HOW� ITS�
SYSTEM�WORKS
� �����HIGH�
SHOULD�BE�EXACTLY��IN�OR�
EXACTLY� L0IN�� 	1HEW�� 4TILL�
WITH�ME 
�#UT�1AGE4TREAM�
SAYS� �����HIGH� IS�
��������IN�

*�MEAN� ITjS� NOT�EVEN�
SQUARE�AT������BY�����
�
SO������WIDE� BY�����HIGH�
IS� NOT�THE�CORRECT�ASPECT�
RATIO�EITHER�

*N� ACTUAL� FACT
� TO�SCALE�A�BITMAP�
TO� ITS�CORRECT�ASPECT�RATIO� IN�VERSION�
����OF�1AGE4TREAM�YOU�MUST�HAVE� IT�
��� PER�CENT�HIGH�AS� IT� IS�WIDE�� 	*T�
DOESNjT�TELL�YOU�THIS� IN�THE�MANUAL
� *�
HAD� TO�FIND�OUT�BY�TRIAL� AND�ERROR�
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4O� IF�YOUR�GRAPHIC� IS����IN�WIDE
� HOW�
HIGH�MUST�YOU�MAKE� IT�TO� KEEP�THE�
ASPECT�RATIO�CORRECT 

8HATEVER�THE�ANSWER
� IT� INVOLVES�
YOU� HAVING�TO�CALCULATE� IT�YOURSELF
�
AND�YET�THERE�YOU� ARE�WITH� A�FLAMING�
COMPUTER� IN�FRONT�OF�YOU�AND�THE�
PROGRAM�YOUjRE� RUNNING�CAN�T�DO� IT�FOR�
YOU�

%O�NOT�UNDERESTIMATE�THE�
IMPORTANCE�OF�THIS�BITMAP�SCALING�
PROBLEM��8ITHOUT�THE�CORRECT�ASPECT�
RATIO
� CIRCLES�WILL� NOT�PRINT�OUT�AS�
CIRCLES
� BUT�AS�SQUASHED�OR�
ELONGATED�ELLIPSES�

0N�TOP�OF�THIS
�1AGE4TREAMjS�
PRINTED�OUTPUT�OF�ROTATED
� TWISTED�OR�
SLANTED�BITMAPS� IS�DIABOLICAL
�
NOWHERE�NEAR�GOOD�ENOUGH� FOR�
PROFESSIONAL�QUALITY�WORK�

"LL� IN� ALL

1AGE4TREAMjS�
BITMAP�GRAPHICS�
FEATURES� LEAVE�
AN�AWFUL� LOT�TO�
BE�DESIRED��
5HERE�S�NO�
DOUBTING� THAT�
1AGE4TREAM�HAS�
INCREDIBLE�
POWER
�BUT�TO�
INCREASE� ITS�
SPEED� IT�
SOMETIMES�
FORSAKES�
ACCURACY
� AND�
OFTEN�ENDS�UP�
BITING�OFF�FAR�

MORE�THAN� IT�CAN� CHEW��:OU�CANNOT�
ASK�FOR�MORE�FREEDOM�THAN�
1AGE4TREAM�GIVES�YOU
� AND� *�WOULD�
CERTAINLY�RECOMMEND� IT�TO� HOME�
USERS�AND�SEMI�PROFESSIONALS
� BUT� *�
CANNOT� IN� ALL� HONESTY�RECOMMEND� IT�
FOR�PROFESSIONAL�OR� iINDUSTRIALj� USE
�
WHERE�FAST�AND�TOP�QUALITY�RESULTS�ARE�
EXPECTED�

� � L

� r

&��

1ROFESSIONAL�1AGE�CANjT�SLANT�OR�
TWIST�BITMAP�GRAPHICS
� ALTHOUGH� IT�
CAN� ROTATE�THEM
�AND� RE�SCALE�THEM�
OF�COURSE�� "CCURACY� IS�EXCELLENT
� THE�
SPEED� OF�BITMAP�ROTATION
� RE�SCALING�
AND� SUBSEQUENT�SCREEN� REFRESH� IS�
SECOND�ONLY�TO�4AXON�1UBLISHER
� BUT�
1ROFESSIONAL�1AGE�ROTATES�THE

$0/$-64*0/
%ESPITE�THE�COMPARATIVELY�RECENT�
EMERGENCE�OF�4AXON�1UBLISHER
� THE�
BATTLE�FOR�DESKTOP�PUBLISHING�
SUPREMACY�ON�THE�"MIGA� IS�STILL�
BETWEEN�1AGE4TREAM�AND�
1ROFESSIONAL�1AGE�

130'&44*0/"-�1"(&
1AGE4TREAM�IS�POWERFUL
�ALBEIT�A�BIT�SLOW�AND� RATHER�UNSTABLE��4AXON�
1UBLISHER�IS�THE�FASTEST�OF�THE�THREE
�STABLE
� POWERFUL�ON�TEX T�STYLES�BUT�
WEAK�ON�DESIGN�BASICS��1ROFESSIONAL�1AGE�IS�FAST
�STABLE
�AND
�THANKS�TO �
THE�(ENIES�AND�THE�HOTLINKS�TO �THE�"RTICLE�&DITOR�AND�1ROFESSIONAL�%RAW���
	WHEN� IT�IS� RELEASED

� IT� IS�THE�MOST�POWERFUL�%51�PACKAGE�FOR�THE�"MIGA�
BY�QUITE�SOME�WAY�

&

�

iBOUNDING�BOXj� AS�WELL
� SO�FRAMES�
AROUND� ROTATED�GRAPHICS�ARE�NOT�A�
PROBLEM�

0NE�DRAWBACK� IS�THAT�
1ROFESSIONAL�1AGE�WONjT� LET�YOU�
IMPORT�TEXT�OR�GRAPHICS� INTO�ANYTHING�
BUT�RECTANGULAR�BOUNDING�BOXES��
1AGE4TREAM�CANjT�DO�THIS�EITHER
�
BUT�4AXON�1UBLISHER�CAN�
)ONESTLY
� *jM� SITTING�HERE� RACKING�

MY�BRAIN�TRYING�TO�FIND� SOMETHING�
ELSE� ABOUT�1ROFESSIONAL�1AGE�TO�
COMPLAIN� ABOUT
� AND�ALL� *� CAN�THINK�
OF�IS�THE�FACT�THAT�TO� USE�VERSION� ��
PROPERLY�YOU� NEED� LOTS�OF�MEMORY�
	�.B�OR�MORE� *jD�SAY

� AND�THE�FACT�
THAT� IT�NO� LONGER�RUNS�FROM�FLOPPIES�
SO�A�HARD�DRIVE� IS� REQUIRED�� #UT�
THESE�ARE�HARDLY�CRITICISMS
� THEY�RE�
AKIN�TO� SAYING�YOU�CANjT �RUN� A�JET

5HE�POWER�OF�1ROFESSIONAL�
1AGEjS�'UNCTION�(ENIES� IS�
PHENOMENAL��)ERE� *� HAVE�CREATED�
ONE�WIDE�BOX�	ABOVE

� IMPORTED�
TEXT� INTO�IT�AND�THEN�SELECTED�A�
(ENIE�WHICH�WILL�AUTOMATICALLY�
TURN� IT�INTO�AS�MANY�COLUMNS�AS� *�
WANT
� COMPLETE�WITH� LINES�IN�THE�
GUTTER�	RIGHT
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1ROFESSIONAL�1AGE�S�DESIGN�FEATURES�
ARE�NOW�AS�COMPREHENSIVE�AS�
1AGE4TREAM�S
� THANKS�TO�THE�NEW�
�(ENIE�� SYSTEM��:OU�MUST�HAVE� READ�
ABOUT�THESE
� AND�KNOW�THAT�THEY�ARE�
BASICALLY�"3EXX�SCRIPTS�THAT�PERFORM�
A�COLLECTION�OF�FUNCTIONS�AT�THE� PRESS�
OF�A�BUTTON�

*T� IS�DIFFICULT�TO� PICK�ON�
1ROFESSIONAL�1AGE�BECAUSE�THERE�ARE�
NOT�MANY�THINGS�WHICH� IT�DOES�BADLY��
*N� PRE�(ENIE�DAYS�THERE�WERE�STACKS�
OF�THINGS�1AGE4TREAM�COULD�DO�THAT�
1ROFESSIONAL�1AGE�COULDNjT
� BUT�THE�
(ENIES� HAVE�CHANGED� ALL� THAT
� AND
�
INDEED
� TURNED�THE�TABLES�

PLANE�ON���4TAR�PETROL�
(IVEN�ENOUGH�MEMORY
�

1ROFESSIONAL�1AGE�IS�ENTIRELY�STABLE
�
FASTER�THAN�1AGE4TREAM�AND�JUST�A�
TAD� SLOWER�THAN�4AXON�1UBLISHER
�
GIVES�YOU� INCREDIBLE�FREEDOM�AND�
POWER�ON� ITS�OWN
� BUT� IN�TANDEM�WITH�
1ROFESSIONAL�%RAW�THERE�S�NOT�A� LOT�
YOU�WONjT �BE�ABLE�TO�DO�

3"5*/(4� n �3"5*/(4� n�3"5*/(4

%ESIGN�FEATURES
1AGE4TREAM�
1ROFESSIONAL�1AGE�
4AXON�1UBLISHER

*T�S� NIP�AND�TUCK�ALL�THE�WAY
�WITH�
(OLD� %ISK�AND�4OFT�-OGIK�
LEAPFROGGING�EACH�OTHER�WITH�
UPGRADES�AND�ENHANCEMENTS
�
ALTHOUGH�THAT�CAN�ONLY�BE�TO�THE�
ADVANTAGE�OF�ALL� OF�US�%51�ERS�OUT�
HERE�

*F�YOU�WANT�A�CONDENSED�VERSION�
OF�MY�VERDICT�ON�THESE�THREE�
PACKAGES
�TAKE�A�GLANCE�AT�THE�ABOVE�
BEST�BUY�BOX�FOR�A�SUMMARY�

5O�CONCLUDE
� IT�HAS�TO�BE�SAID�
THAT�THE� LATEST�VERSION�OF�1AGE4TREAM�
IS� BASICALLY�A� iPRETTIFIEDj�VERSION�OF�
ITS� PREDECESSOR
�WITH� A�FEW�BUG�FIXES�
AND�A�SLIGHT� IMPROVEMENT� IN�
OPERATING�SPEED
�WHEREAS�VERSION�
����OF�1ROFESSIONAL�1AGE�IS�A�
SIGNIFICANT�ADVANCE�FROM�VERSION� ���
�
WITH� NEW�FEATURES�AND�THE�ABILITY�TO�
AUTOMATE�MANY�PROCESSES�USING�THE�
(ENIE�SYSTEM�� ��
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8 ITH�THE�&PSON�COLOUR�SCANNER�AND�
4TAR�LASER�PRINTER�YOU�HAVE�TWO�
DEVICES�WHICH�MAKE�IT�POSSIBLE�TO �
IMPORT�HIGH�QUALITY�IMAGES�INTO�

"MIGA�DESKTOP�PUBLISHING�SOFTWARE
�MANIPULATE�
AND�OUTPUT�THEM�AT�AN�EQUALLY�HIGH� RESOLUTION��4O
�
RUNNING�SOFTWARE�SUCH�AS�" RT�%EPARTMENT�
1ROFESSIONAL�AND�1ROFESSIONAL�1AGE�OR�
1AGE4TREAM
� I T jS�POSSIBLE�NOT�ONLY�TO�PRODUCE�TOP��
NOTCH�GREY�SCALE�PRINT�OUTS�BUT�ALSO�PROOF�COLOUR

WORK�WHICH�CAN�BE�SENT�TO �ANY�1OST4CRIPT�
TYPESETTING�BUREAU�FOR�FINAL�PRINTING�

#UT�BEFORE�YOU�JUMP�AT�THE�CHANCE�TO�ENTER�
THE�WORLD�OF�PRO�%51�THEREjS�JUST�A�FEW�QUESTIONS�
YOU�MIGHT�LIKE�ANSWERING�� �NOT�LEAST�THE�PRICE��
8ITH�THE�SCANNER�AT�_�����AND�THE�LASER�AT�
AROUND�_����
�QUALITY�DOESN�T�COME�CHEAP�� �BUT�
THEN�IT �NEVER�DID
�DID� IT 

-ETjS�TAKE�A�LOOK�AT�THE�INPUT�SIDE�OF�THINGS�
FIRST�OF�ALL���

'*345�*.13&44*0/4���
8HAT�A�SUPERB�PIECE�OF�
EQUIPMENT�THIS�SCANNER�IS�� *N�ALL�
OF�MY�DAYS�OF�REVIEWING
�NEVER�
HAVE� *�COME�ACROSS�AN� ITEM�OF�
HARDWARE�SO�EASY�TO�SET�UP
� USE
�
AND�WHICH�PRODUCES�SUCH�GOOD�
RESULTS�

�
8)"5�4�40�
41&$*"-�"#065�
*5 

"-0,+� 1������
0 �++"/

�� 5HE�&PSON�(5������ IS�A�
FULL�COLOUR
�"��FLATBED�
SCANNER��5HIS�MEANS�THAT�IT�
CAN�SCAN� PICTURES�UP�TO� ���X����

MM� IN� SIZE
� IN�EITHER�STRAIGHT�BLACK�
AND�WHITE
� ����GREY�SCALES
� OR������
MILLION�COLOURS�� *T�ALSO�MEANS�THAT�
YOU�DON�T�HAVE�TO�BOTHER�DRAGGING�A�
SCANNING�HEAD�ACROSS�YOUR�ORIGINAL�
IMAGE�

"LL�YOU�HAVE�TO�DO� IS� PLONK�THE�
PICTURE�TO�BE�SCANNED�ON�A�TRAY
�
CLOSE�THE�SCANNER�S� LID�AND� LET�THE�
MACHINE�GET�ON�WITH� IT�

#EFORE�YOU�GET�TOO�EXCITED
�
REMEMBER�THAT�A�FULL� COLOUR�"��SCAN�
AT�THE�MAXIMUM� RESOLUTION�TAKES�UP�
ABOUT����.B�

8)"5�4�5)&�#&45�
3&40-65*0/�50�
4$"/�*."(&4 

��/INETEEN�DIFFERENT�RESOLUTIONS�
ARE�AVAILABLE�WITH�THE�
@ � SCANNER
� RANGING�FROM����TO�
����DOTS�PER�INCH��$HOOSING�A�

RESOLUTION� ALWAYS� INVOLVES�A�TRADE�OFF�
BETWEEN�DETAIL� REQUIRED�AND�SPACE�
AVAILABLE�� *T�ALSO�DEPENDS�ON�THE�
RESOLUTION�OF�YOUR�OUTPUT�DEVICE�AND�
THE�SCALE�AT�WHICH�THE�SCANNED�
IMAGE�WILL� BE�OUTPUT�� 'OR�INSTANCE
� IF�
YOUR�PRINTER�HAS�A� RESOLUTION�OF����

DOTS� PER�INCH�AND�YOU� INTEND�TO� PRINT�
A� PICTURE� IN� A�BOX�WHICH�MEASURES���
INCHES�SQUARE
�THEN� IF�THE�ORIGINAL�
IMAGE� IS��� INCHES�SQUARE�THERE� IS�NO�
POINT� IN�SCANNING�AT�A� RESOLUTION�
HIGHER�THAN�����DPI�

5HERE�ARE�OTHER�THINGS�TO�WATCH�
OUT�FOR
�TOO
� SUCH�AS�THE� RESOLUTION�
AT�WHICH�YOUR�ORIGINAL� IMAGES�HAVE�
BEEN�PRINTED�� .AGAZINE�PICTURES�
ARE�PRINTED�USING�A�PROCESS

��6<<@7;5�/�
?3@<9BA7<;�7;C<9C3@�
/�A?/23�<44�03AD33;�
23A/79�?3>B7?32�/;2�
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CALLED�SCREENING�� %OTS�OF�BLACK
�
YELLOW
�MAGENTA�AND�CYAN�ARE�
PLACED� IN�CLOSE�PATTERNS�TO�REPRODUCE�
A�FULL� RANGE�OF�COLOURS�� 4CAN�A�
MAGAZINE�PICTURE�TOO�CLOSELY�AND�THIS�
SCREENING�EFFECT�WILL� BE�QUITE�
NOTICEABLE�

:ET�THIS
�AND�OTHER�POTENTIAL

PROBLEMS
� ARE�DEALT�WITH� IN�A�DETAILED�
WAY�BY�&PSONjS�EXCELLENT�MANUAL�
/OT�ONLY�DOES� IT�EXPLAIN�THE�BASICS�OF�
SETTING�UP�AND�USING�THE�SCANNER
� IT�
CONTAINS�PLENTY�OF�HANDY�TIPS�ON�HOW�
BEST�TO�SCAN� A�NUMBER�OF�DIFFERENT�
TYPES�OF�IMAGES�

)08�&"4:�*4�*5�50�
$0/530-�5)&�
4$"//&3 

8ELL� THAT�S�THE�THING�THAT�
MAKES�THIS�PACKAGE�SUCH�A�
BOON��5HE�SCANNER�CONTROLLER

+"3(0/� #645*/(� n� +"3(0/� #645*/(
#ITMAP�� �"�REPRESENTATION�OF�AN� IMAGE� IN�THE�FORM�OF�A�GRID�OF�DOTS�WHICH�CAN�

BE�EITHER�BLACK�OR�WHITE��5HE�GREATER�THE�NUMBER�OF�DOTS�PER�INCH
�THE�
MORE�THE� IMAGE� LOOKS�SMOOTHLY�DRAWN�AND�THE�MORE�DIFFICULT�IT�IS�TO�
DISCERN�THAT�IT�IS�MADE�UP�OF�DOTS�

&SCAPE�CODES�� �"�MEANS�OF�SENDING�A�PRINTER�FORMATTING�INSTRUCTIONS�
EMBEDDED� IN�AN�"4$**�TEXT�FILE�

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

1OINT�� �"�STANDARD� UNIT�OF�TYPESETTING�MEASUREMENT�EQUAL�TO� L�� � TH �OF�A�
PICA
� PRECISELY�L�� � N D �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�

1RINTER�DRIVER�� �"�PROGRAM�THAT�SITS�INBETWEEN�ANY�APPLICATIONS�PROGRAM�
PRODUCING�OUTPUT�AND�THE�PRINTER�� *T�CONVERTS�ANY�CODES�DESCRIBING�TEXT�
AND�GRAPHICS�FORMAT�INTO�A�FORM�SUITABLE�FOR�A�SPECIFIC�PRINTER�

5YPEFACE�� �"LL�SIZES�OF�A�PARTICULAR�TYPE�FAMILY�AND�STYLE
� EG��5IMES� *TALIC
�
)ELVETICA� *TALIC
�$OURIER�#OLD�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3������ _ _
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)ERE� IS�THE�FINAL�SCAN�OF�LAST�MONTHjS�"MIGA�4HOPPER�COVER
� IN�
ALL� ITS�FULL����BIT
� �����MILLION�COLOUR�GLORY��:OU�NEED�AN�AWFUL�
LOT�OF�DISK�SPACE�TO�STORE�THIS�KIND�OF�IMAGE�� NOT�ONLY�IS�IT�����
BIT
� BUT� I T jS�"��IN�SIZE
� TAKING�UP�OVER����.B�� �AND�THA TjS�FOR�
A� LOW�RESOLUTION�SCAN��%OUBLING�THE�SCANNING�RESOLUTION�
QUADRUPLES�THE�MEMORY� REQUIREMENTS

PROGRAM�HAS�BEEN�WRITTEN�
BY�"4%(
�THE�COMPANY�WHICH�CREATED�
"RT�%EPARTMENT�1ROFESSIONAL�

5HE�SOFTWARE�CAN� BE�USED� IN� TWO�
WAYS��5HE�FIRST�IS�TO�MAKE� IT�A�
MODULE�COMPLEMENTING�"RT�
%EPARTMENT
� IN�WHICH� CASE� IT� IS�
ACCESSED�WITH�THE�
PROGRAMjS�-OAD�
OPTION�� *NSTEAD�OF�A�
DISK� REQUESTER
�THE�
SCANNER�SCREEN�
APPEARS
� AND�THE�
IMAGE�PRODUCED�BY�
THE�SCANNER
�WHICH�
IS� PLUGGED� INTO�THE�
"MIGAjS�PARALLEL�
PORT
� IS� LOADED� INTO�
MEMORY�JUST�AS� IF�IT�
HAD�BEEN�AN� IMAGE�
ALREADY�RECORDED�ON�
DISK�

5HE�SECOND�
METHOD� IS�TO� USE�
THE�SCANNER�
CONTROLLER�PROGRAM�
AS�A�STAND�ALONE�
APPLICATION
� THE�
ADVANTAGE�BEING�
THAT�	ASIDE�FROM� NOT�
NEEDING�TO�OWN�"RT�
%EPARTMENT
�SCANS�
ARE�RECORDED�DIRECT�
TO�DISK
� SO� IT jS�
POSSIBLE�TO�SCAN�
IMAGES� LARGER�THAN�
YOUR�AVAILABLE�
MEMORY�

5HE� INSTALLATION� PROGRAM�THAT�
COMES�WITH�THE�SOFTWARE� IS�EXCELLENT��
)ELP� IS�AVAILABLE�AT�ALL� STAGES
� AND�
THERE�ARE�THREE�DIFFERENT�USER�OPTIONS�
� �NOVICE
� INTERMEDIATE�AND�EXPERT��

GIVING�DIFFERENT�
LEVELS�OF�CONTROL�
OVER�THE�
INSTALLATION�
PROCEDURE�
5HEREjS�EVEN�THE�
CHANCE�TO� RUN�
THROUGH�A�TRIAL�
INSTALL�SO�YOU�
CAN�SEE�HOW� IT�
WORKS�WITHOUT�
ACTUALLY�WRITING�
ANYTHING�TO�
DISK�� *TjS�
THINGS� LIKE�THIS�
THAT� LET�YOU�
KNOW�YOU�RE�
USING�A�TRULY�
PROFESSIONAL�
PIECE�OF�
SOFTWARE�
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0NCE�THE�SOFTWARE� IS�
INSTALLED
�:OU�D�BE�AMAZED�
AT�JUST�HOW�EASY�IT� IS�TO�GRAB�

AN� IMAGE�� 'ULL�CONTROL�OF�THE�SCANNER

6SING�THE�SCANNER�IS�SIMPLICITY�
ITSELF��(O�TO�THE�PREVIEW�SCREEN
�
WHICH�GIVES�YOU�A�DITHERED�GREY�
SCALE� INTERPRETATION�OF�THE� IMAGE�AT�
A� LOW�RESOLUTION��5HIS�ENABLES�YOU�
TO�CROP�THE� IMAGE��.EMORY�
REQUIREMENTS�ARE�GIVEN�FOR�DIFFERENT�
RESOLUTIONS�AND�NUMBERS�OF�COLOURS��
0NCE�YOUjVE�SELECTED�THE�AREA�
YOUjRE�INTERESTED� IN
�MOVE�TO�THE�
SCAN�WINDOW
�CLICK�ON�THE�BUTTON�
AND�THE�SCANNER�DOES�THE�REST

IS�AVAILABLE�FROM�
THE�SCREEN�� �THERE�S�NO�NEED�
WHATSOEVER�TO�TOUCH� THE�HARDWARE�
EXCEPT�TO�PLACE�PICTURES�ON� THE�BED�

4CANNING�IS�DIVIDED� INTO�TWO

STAGES�� i1REVIEWj� AND� i'INE�4CANj��
5HE�PREVIEW�MODE�SCANS�AT�A� LOW�
RESOLUTION�MONOCHROME
�USING�HALFc
TONING�TO�ACHIEVE�GREY�SCALES�
$LICKING�ON� THE�SIDES�OF�A� RECTANGULAR�
BORDER�WITH�THE�MOUSE�ENABLES�YOU�
TO�SELECT�PRECISELY�THE�AREA�OF�THE�
IMAGE�YOU�ARE� INTERESTED� IN�� $LICK�ON�
4CAN�WHEN�YOUjVE�DONE� SO
� THEN�
CLICK�ON�"CCEPT� IF�YOUjRE�HAPPY�WITH�
WHAT�YOUjVE�CHOSEN��"T�ANY�TIME
� YOU�
CAN� STEP�THROUGH�EACH�OF�THE�
AVAILABLE� RESOLUTIONS�AND�THE�
SOFTWARE�WILL�TELL�YOU�PRECISELY�HOW�
MUCH�MEMORY�THE�SCANNED� IMAGE�
WOULD� TAKE�UP� IN�MONOCHROME
�GREY�
SCALE� AND�FULL� COLOUR�

0NCE�YOU�HAVE�EVERYTHING�SET�UP�
AND� HAVE�CLICKED�ON�"CCEPT
� ITjS�TIME�
TO�SCAN� FOR�REAL��5HIS�SCREEN�
OPERATES� IN�MUCH�THE�SAME�MANNER�
AS�THE� PREVIEW�ONE��:OU�SELECT�
WHETHER�YOU�WANT�A�MONOCHROME
�
GREY�SCALE�OR�FULL�COLOUR� IMAGE
� AND�
WHICH� RESOLUTION�YOU� REQUIRE��:OU�WILL�
BE�TOLD�HOW�MUCH�MEMORY�THIS�WILL�
TAKE�UP�� IF�THERE� ISNjT�ENOUGH�THE�
FIGURE�WILL� BE�DISPLAYED� IN�BLACK�
	IRRELEVANT� IF�YOU�ARE�SCANNING�DIRECT�
TO�DISK
�� :OU�MAY�ALSO�SELECT�THE�
SCANNERjS�ZOOM�OPTION
�WHICH� RANGES�
FROM����TO�����PERCENT
� ALTHOUGH�
"4%(� RECOMMENDS�YOU�ALWAYS� SCAN�
AT�����PERCENT�AND�USE�"RT�
%EPARTMENT�TO�ZOOM� IF�YOU�NEED�TO�
DO�SO
� SINCE� IT� IS�CAPABLE�OF�
PRODUCING�MORE� INTELLIGENT�RESULTS�
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:ES��5HERE�ARE�THREE�FURTHER�
OPTIONS�WHICH�MAY�BE�
SELECTED��5HE�FIRST�IS

BRIGHTNESS
�WHICH� IS�SELF�EXPLANATORY��
4ETTING�GAMMA�CORRECTION�WILL� ALTER�
THE� BALANCE�OF�LIGHT�AND�DARK�TONES�
TO�PRODUCE�THE�OPTIMUM�SCAN�FOR

EITHER�A�MONITOR�OR�ONE�OF�SEVERAL�
TYPES�OF�PRINTER�� 4ELECTING�COLOUR�
CORRECTION�WILL�DO�THE�SAME�THING�FOR�
THE� RELATIONSHIP�BETWEEN�COLOURS�

"FTER�THAT
� A�CLICK�ON�THE�"CCEPT�
BUTTON�SETS�THINGS� IN�MOTION�� *F�
YOUjRE�SCANNING�DIRECT�TO�DISK
� FIRST�
ENTER�A�FILENAME� IN�A�4AVE� REQUESTER�

"S�WITH� THE�HARDWARE
� THE�
MANUAL�FOR�THE�SOFTWARE� IS�OF�AN�
EXCELLENT�STANDARD�� #ECAUSE�THE�
PROGRAM�HAS�BEEN�WRITTEN�SPECIFICALLY�
FOR�THIS�SCANNER
� THERE� IS�NO�GUESS�
WORK� INVOLVED�� THE�MANUAL�TELLS�YOU�
EXACTLY�WHAT�YOU� NEED�TO�DO�TO�GET�
THE� RESULTS�YOU�WANT�� /OT�THAT�THEREjS�
MUCH�NEED�FOR�A�MANUAL�� �YOUjLL� BE�
SCANNING�WITHIN�MINUTES�OF�TAKING�
EVERYTHING�OUT�OF�THE� BOX�

*4�*5�3&"--:�5)&�
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4URE� IS��5HE� IMAGES�
PRODUCED�ARE�OF�REMARKABLE�
CLARITY�� *N�FACT
� *� ONLY�NOTICED�

ONE�FLAW��WHEN�COLOUR�SCANNING�AN�
ORIGINAL�WITH�BLACK�NEXT�TO�WHITE
� A�
FRINGING�OF�COLOURS�OCCURRED��"PART�
FROM�THIS
� *� CAN� RECOMMEND�THE�
SCANNER�UNRESERVEDLY�TO�THE�SERIOUS�
"MIGA�DESKTOP�PUBLISHER�
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$OULDNjT �BE�EASIER�� 1LUG�IN�THE�HARDWARE
�
INSTALL�THE�SOFTWARE� AND�YOU�RE� AWAY�

+J6A>IN� Q �Q �Q �Q �)
&XCELLENT�IN� MOST�CASES
� BUT� LET�DOWN� BY�
THE�FRINGING�AROUND� BLACK�AND�WHITE�WORK�

 :6IJG:H� Q �Q �Q �Q �Q
4CANS� IN� MONOCHROME
�GREY�SCALE�OR�FULL�
COLOUR� IN� A�VAST� RANGE�OF�RESOLUTIONS� UP�TO�
��� �DOTS� PER� INCH�

�D8JB:CI6I>DC� Q �Q �Q �Q �Q
#OTH�MANUALS� ARE�OBJECT� LESSONS�TO�
TECHNICAL� WRITERS�

0VERALL� RA TING � n �n �n �n �n
5HIS� IS�THE� KIND� OF�USEFUL
� HIGH� QUALITY�
PACKAGE�THA T�GIVES�ONE�FAITH� IN� THE�
"MIGA�S�ABILITY�TO� BE� A�SERIOUS�MACHINE�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����



�.* � - * � � # � &

&* -/ &+ 1"/ �� �

&&�01�/�0 /&-1
'*345�*.13&44*0/4���
5HE�4TAR�-ASER1RINTER���4TAR4CRIPT�
HAS�1OST4CRIPT�COMPATIBILITY�AND
�
ALTHOUGH�EXPENSIVE
� IT� IS�
NEVERTHELESS�GOOD�VALUE�WHEN�
COMPARED�TO� ITS�COMPETITORS�
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�� -IKE� ALL� LASER�PRINTERS
� THE�
4TAR4CRIPT�IS� A�PAGE�PRINTER��
0NE�PAGE� IS� PRINTED� AT�A�
TIME
� NOT�AS�A�SERIES�OF�HORIZONTAL�

LINES
� BUT�ALL� AT�ONCE�
5HE�PRINTER�USES� ITS�OWN�MEMORY�

TO�STORE�AN� IMAGE�OF�THE�PAGE�AS� IT� IS�
SENT�BY�THE�COMPUTER��0NCE�THE�
WHOLE� IMAGE�HAS�BEEN� RECEIVED
�THE�
PRINTER�PUTS� IT�ON�TO�THE�PAPER�USING�
MUCH�THE�SAME�MECHANISM�AS�A�
PHOTOCOPIER�

5HE�ADVANTAGE� IS�THAT� LASER�
PRINTERS�DONjT�SUFFER�FROM�BANDING
�
THE�DISTORTION� IN�VERTICAL� SPACING�
BETWEEN� LINES�CAUSED�BY�
INACCURACIES� IN�THE�PAPER�FEED�
MECHANISM�OF�LINE� PRINTERS��"LSO
�
BECAUSE� LASER�PRINTERS� USE�EXPENSIVE�
TONER�CARTRIDGES� INSTEAD�OF�RIBBONS
�
THEIR�OUTPUT�TENDS�TO�BE�MUCH�
CLEANER�AND�EVEN�� /EITHER�ARE�THERE�
ANY�PROBLEMS�WITH�WET� INK�SMUDGING
�
AS�MAY�BE�EXPERIENCED�BY�INKJET�
OWNERS��5HE�PRINTER�S� RESOLUTION� IS�
����DOTS�PER�INCH��5HIS� ISNjT�BAD
�
ALTHOUGH�THE�COMPOSITE�DOTS�CAN�BE�
SEEN� IN�TEXT�AT�A� LARGE� POINT�SIZE��:OU�
MAY�BE�SURPRISED�TO�FIND�THAT�THE�
RESOLUTION� IS� LOWER�THAN� SOME�DOT�
MATRIX�AND�MOST�INKJET�PRINTERS
�
WHICH
� IF�USED�WITH�THE�CORRECT�PRINTER�
DRIVER
� CAN�YIELD� UP�TO�����DOTS�PER�
INCH�
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�� 1APER� IS�FED� IN� FROM�A�TRAY�AT�
THE�SIDE
�WHICH� CAN�BE�
ALTERED�TO� ACCEPT�SEVERAL�
DIFFERENT�SIZES�OF�PAPER�� LETTER
� LEGAL
�

"�
� EXECUTIVE�AND� #��� ALONG�WITH�THE�
FOLLOWING�KINDS�OF�ENVELOPES��
MONARCH
� COM���
� INTERNATIONAL� %-�
AND� INTERNATIONAL�$���0PTIONAL�
CASSETTES�AND�A�PAPER�FEEDER�ARE�
ALSO� AVAILABLE�
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�� 'INDING�THE�CORRECT�PRINTER�
DRIVER�IS� ALWAYS�A�PROBLEM�
WITH�HARD�COPY�OUTPUT�FROM�
THE�"MIGA�� 4TAR�S� PRINTER�MAKES�THIS�

A� LITTLE�EASIER�BY�PROVIDING�TWO�
EMULATIONS
� SELECTABLE�FROM�THE�
CONTROL� PANEL� OR�VIA�ESCAPE�CODES��
5HE�FIRST� IS�AN� &PSON� '9����
EMULATION
� PROVIDED� PRIMARILY�FOR�
COMPATIBILITY�WITH� DOT�MATRIX�PRINTERS��
5HE�CHANCES�ARE�THAT�YOU�WONjT�
BOTHER�WITH�THIS
� AND�WILL� INSTEAD� USE

6SING�THE�)1�EMULATION
� IT� IS�
POSSIBLE�TO�OUTPUT�STRAIGHT�TEXT
� IN�
WHICH�CASE�ONE�OF�THE�PRINTERjS�
INTERNAL� FONTS� IS� USED�� *N� )1�MODE
�
THESE�ARE�FAIRLY� LIMITED�� THERE�ARE�TWO�
DIFFERENT�SIZES�OF�$OURIER
� A�MONOc
SPACED� FONT
� IN�EITHER�NORMAL
� BOLD� OR�
ITALIC
� AND�A�FONT�CALLED� -INE�PRINTER�
WHICH�SQUEEZES� IN�MORE�CHARACTERS�
PER�INCH� THAN� IS�FAIR�TO�THE� AVERAGE�
EYE�� *TjS� POSSIBLE�TO�MAKE�USE�OF�
OTHER�FONTS
� TOO�

$ARTRIDGES�ARE� AVAILABLE�WITH�THE�
LIKES�OF�5IMES�3OMAN
� 1RESTIGE� &LITE
�
)ELVETICA
� -ETTER�(OTHIC�AND�BAR�
CODES�� *T�IS�ALSO� POSSIBLE
� IN� )EWLETT

(REY�SCALE�PRINTS� LOOK�PARTICULARLY�ATTRACTIVE�WITH�THE�4TAR�-ASER1RINTER��5HIS�
ONE�WAS�OUTPUT�FROM�%ELUXE�1AINT�USING�THE�)EWLETT�1ACKARD�-ASERJET�
EMULATION�AT�����DOTS�PER�INCH��0F�COURSE
� IT�TAKES�A�GOOD�WHILE�FOR�A�
PICTURE�LIKE�THIS�TO�PRINT�OUT
�AND� IF�THE�ORIGINAL� IMAGE� IS�TOO�DARK�THEN�THE�
RESULTS�ARE�GOING�TO�BE�DISAPPOINTING�� * T jS�BEST�TO�CONVERT�A�COLOUR�PICTURE�TO �
GREY�SCALE�AND�ADJUST�THE�PALETTE�TO�AVOID�TOO�DARK�PRINTS

THE�)EWLETT�1ACKARD� -ASER+ET� **1�
EMULATION��4ELECT�THIS�ALONG�WITH�THE�
)1@-ASER+ET�DRIVER�SUPPLIED�ON�THE�
&XTRAS�DISK�AND�YOU� CAN�ACHIEVE�
SOME�PRETTY�NIFTY�RESULTS�

5HE�PROBLEM
�OF�COURSE
� IS�THAT�
THE�"MIGA�PRINTER�DRIVER�ISNjT�ENTIRELY�
COMPATIBLE�WITH� THE� PRINTERjS�
EMULATION�� �THIS� IS� HARDLY�SURPRISING�
SINCE�THE�DRIVER�WAS�WRITTEN� FOR�AN�
EARLIER�VERSION�OF�THE� PRINTER��
/EVERTHELESS
� THE�OUTPUT�IS�UP�TO�
SCRATCH� IN�ALL� BUT�ONE�DEPARTMENT�� AN�
IRRITATING�MARGIN�BEING�CREATED�AROUND�
AN�"��PAGE�

1ACKARD�EMULATION�MODE
� TO�
DOWNLOAD�FONTS�VIA�SOFTWARE��4INCE�
MOST�"MIGA�PACKAGES� HAVE�DIFFICULTY�
IN� ENABLING�THE�USER�TO�CHOOSE�FROM�
A�PRINTERjS�AVAILABLE�SELECTION�OF�
FONTS�ANYWAY
� THE�CHOICE�OF�EXTRA�
FONTS� IS� LARGELY�ACADEMIC�
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��(RAPHICAL� OUTPUT� IS�FINE�� �
MONOCHROME�OR�GREY�SCALE
�
THAT� IS�� *T�GOES�WITHOUT�SAYING

PACKAGES
�WORKS�BY�SENDING�EACH�
PAGE�TO�THE�PRINTER�AS�A� HUGE�BITc
MAPPED� PICTURE
� IN�THE�SAME�WAY�
THAT�SOME�OF�THE� HIGH�END�WORD�
PROCESSORS�� �OR�SO�CALLED� iDOCUMENT�
PROCESSORS�� � �DO��5HE�DIFFERENCE� IS�
THAT�1AGE4TREAM�WILL� OUTPUT�TO�THE�
HIGHEST�RESOLUTION�THE� PRINTER� IS�
CAPABLE�OF
� IN�THIS�CASE�����DOTS�PER�
INCH�

*T�WAS�THEREFORE�EASY�TO�CREATE�
AN�"��PAGE�USING�ANY�OF�THE�FONTS�
THAT�1AGE4TREAM�CARED�TO�OFFER�ME
�
AND� INCLUDING�STRUCTURED� CLIP�ART�OR�
BIT�MAPPED�PICTURES�FROM
� SAY

%ELUXE�1AINT�

5HE�WHOLE� LOT�WAS�SENT�TO�THE�
4TAR�PRINTER�UNDER�)1�-ASER+ET�
EMULATION��5HIS� RESULTED� IN�A�VERY�
SMART� LOOKING�PAGE�BEING�PRODUCED�
BY�THE�PRINTER��"NY�OF�THE�FONTS�
SUPPLIED�WITH�1AGE4TREAM�CAN�BE�
USED� BECAUSE�THEY�ARE�BEING�SENT�
AS�PART�OF�A� LARGE�BIT�MAP�� �THE�
PRINTER�NEED�NOT�KNOW�ANYTHING�ABOUT�
THEM�

5HE�PRINTER�CAN�BE�USED� IN�THIS�
MANNER�TO� PRODUCE�PROFESSIONAL�
LOOKING�DOCUMENTS
� LETTERS
� REPORTS�
AND� SO�ON�

5HE�ONLY�PROBLEM� IS�THE�OVERc
LARGE�MARGINS�CAUSED�BY�THE� LACK�OF�A�
SUITABLE�PRINTER�DRIVER��5HIS� IS�A�
PROBLEM�WITH�MOST� LASER�PRINTERS�
USED�WITH�THE�"MIGA��5HE�4TAR�
-ASER1RINTER�IS�MORE�EXPENSIVE�THAN�
MANY
� THOUGH
� AND� SO�YOU�WOULD�
EXPECT� IT�TO�DEAL�WITH�THE� PROBLEM� IN�
SOME�WAY�� *T�DOES�

THAT�THIS� IS� A� BLACK�AND�WHITE�
PRINTER
�WITH� SHADES�OF�GREY�
BEING�REPRESENTED�BY�
VARIATIONS� IN�THE�DENSITY�OF�
BLACK�DOTS�

5HE� RESULTS
� AS�YOU�CAN�
SEE�FROM�THE� ILLUSTRATIONS�ON�
THIS�AND�THE�FOLLOWING�PAGE
�
ARE�EXCELLENT
� BUT�SENDING�
GRAPHIC� IMAGES�TO�THE� PRINTER�
IS� A�TIME�CONSUMING�
BUSINESS�
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��8ELL
� *� TRIED�OUT�THE�PRINTER�
WITH�4OFT�-OGIKjS�1AGE4TREAM�
����� /ORMALLY�1AGE4TREAM
�
ALONG�WITH�OTHER�"MIGA�%51
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1OST4CRIPT�IS�THE�SOLUTION� � �
OR�RATHER�4TARjS�CLONED�
IMPLEMENTATION�OF�IT
�

4TAR4CRIPT�� *T�OFFERS�A� LOT

TO�THE� PRINTER�AS�PART�OF�THE�
1OST4CRIPT�FILE��5HIS�HAS�THE�EFFECT�OF�
GREATLY�INCREASING�THE�PRINTING�TIME
�
SINCE�THE�DEFINITION�FOR�EVERY�
CHARACTER�IN�THE�FONT�IS�SENT�TO�THE�
PRINTER
�EVEN� IF�ONLY�A

EXCEEDS�THE�PRINTERjS�MEMORY�
6SING�A�1OST4CRIPT�PRINTER�GIVES�

YOU� INSTANT�ACCESS�TO����HIGH�
QUALITY
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ADVANTAGES�THAN�
THE�SEEMINGLY�SIMPLE�ABILITY�TO�USE�
MORE�OF�AN�"��PAGE�

0NCE�YOU�HAVE�A�PAGE�MADE�UP�
IN�1AGE4TREAM
�YOU�CAN�HAPPILY�
CHANGE�THE�PRINTER�CONFIGURATION�FROM�
THE�)1�DRIVER�TO�THE�SUPPLIED�
1OST4CRIPT�DRIVER��5HE�RESULT
� BARRING�
A�FEW�MILLIMETRES�AROUND�THE�BORDER
�
WILL� BE�EXACTLY�THE�SAME�� 6SING
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1OST4CRIPT�GAINS�YOU�NO�EXTRA�
RESOLUTION�� THE�PRINTER�IS�STILL� A�����
DPI� PRINTER��5HE�ADVANTAGES�ARE�MORE�
SUBTLE�

8ITH�1OST4CRIPT
� A� PAGE� ISNjT�
SENT�AS�A�BIT�MAP
�BUT�AS�A�COMPUTER�
PROGRAM�WHICH�DESCRIBES�THE� PAGEjS�
FORMAT�IN�MATHEMATICAL�TERMS��"LL�
1OST4CRIPT�PRINTERS�HAVE�A�STANDARD�
SET�OF����TYPEFACES�� *F�YOUR�PAGE�
USES�ONLY�THESE�STANDARD�TYPEFACES
�
THEN� IT�WILL� PRINT�OUT�FAIRLY�QUICKLY�
BECAUSE�THE�COMPUTER�ONLY�HAS�TO�
TELL�THE�PRINTER�THE�NAME�OF�THE�FONT
�
THE�SIZE� IT�IS�TO�BE�PRINTED� IN
� AND�
WHICH�CHARACTERS�ARE�TO�BE�PRINTED� IN�
WHICH�ORDER�� *TjS�ALMOST�AS�FAST�AS�
PRINTING�IN� STRAIGHT�TEXT�MODE
�
ALTHOUGH�THE�OUTPUT� IS�MUCH�MORE�
ATTRACTIVE�
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*F�YOUR�PAGE�USES�FONTS�NOT�
KNOWN�TO�THE� PRINTER
�THEN�THE�
FONT� INFORMATION� IS�ALSO�SENT

6SING�
ONE�OF�THE����BUILT�IN�

1OST4CRIPT�	SORRY
�4TAR4CRIPT
� FONTS�RAPIDLY�
PRODUCES�ATTRACTIVE�LOOKING�TEXT�� 'URTHERMORE
� A�1OST4CRIPT�

COMPATIBLE�SOFTWARE�PACKAGE�WILL�DOWNLOAD�TO�THE�PRINTER�ANY�FONTS�THAT�IT�
DOESNjT �KNOW�ABOUT��/EEDLESS�TO�SAY
�THESE�CAN�BE�SCALED�TO�ANY�SIZE�
REQUIRED�� �THA TjS�THE�BEAUTY�OF�1OST4CRIPT

COUPLE�OF�CHARACTERS�ARE�ACTUALLY�
USED�ON�THE�PAGE�

"�FURTHER�PROBLEM� IS�THAT�THE�
PRINTER�ONLY�HAS�A� LIMITED�AMOUNT�OF�
MEMORY
� SO� IT�CAN�ONLY�STORE�SO�
MANY�DOWNLOADED�FONTS� IN�THIS�WAY�

1ROGRAMS�SUCH�AS�1AGE4TREAM�
ARE�CLEVER�ENOUGH�TO� INSTRUCT�THE�
PRINTER�TO�FORGET�A�FONT�ONCE� IT�HAS�
BEEN�USED� SO�THAT�ROOM�CAN�BE�
MADE�FOR�THE� NEXT��5HIS�SOLUTION� IS�
FINE�WHEN�WORKING�FROM�AN
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TYPEFACES�� *N�ADDITION
� PRINTING�IN� ANY�
OF�THESE�TYPEFACES� IN�ANY�SIZE�WILL� BE�
MUCH�QUICKER�THAN�PRINTING�USING�
EQUIVALENT�BIT�MAPPED�
REPRESENTATIONS�

5HE�ADVANTAGE�THAT�1OST4CRIPT�
OFFERS� IN�THE�GRAPHICS�DEPARTMENT�IS�
SOMETHING�CALLED�HALF�TONING�

)ALF�TONING�IS�VERY�SIMILAR�TO�
DITHERING
� EXCEPT�THAT
� BEING�MUCH�
MORE�SOPHISTICATED
� IT�GIVES�HIGHER�
QUALITY�GREY�SCALE� IMAGES�� 'INALLY
�

USING�A�1OST4CRIPT�
PRINTER�IS�ESPECIALLY�
USEFUL�FOR�THOSE�WHO
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)ERE�IS�A�QUICK�PAGE�PRODUCED� IN�1AGE4TREAM�AND�
OUTPUT�TO�THE�PRINTER��5HIS�ONE�WAS�PRINTED�USING�
1OST4CRIPT
� BUT�THE�SAME�RESULTS�ARE�ACHIEVED�USING�
THE�)1�-ASER+ET�EMULATION

APPLICATION
� BUT�THE�PROCESS�OF�
PRINTING�A�1OST4CRIPT�FILE�CREATED�
ELSEWHERE�MAY� LEAD�TO� PROBLEMS� IF�IT

MECHANISM
� TYPOGRAPHICAL�TERMS�AND�
EVEN�HOW�TO�DEFINE�ONE�S�OWN�FONTS�
FOR�DOWNLOADING�TO�THE� PRINTER��5HE�
VARIOUS�ESCAPE�CODES�WHICH�THE�
PRINTER�RESPONDS�TO�ARE�DESCRIBED� IN�
DETAIL�

*� CANjT �COMMENT�ON�THE�MANUAL�
DEALING�WITH�THE�1OST4CRIPT�ASPECTS�
OF�THE�PRINTER
� BECAUSE� *�WASN�T�
SUPPLIED�WITH�ONE��.AKE�SURE�YOU�GET�
ONE
� SO�THAT�YOU�GET�THE�MOST�FROM�
THE�PRINTER�� �1OST4CRIPT�COMPATIBILITY�
IS�ONE�OF�THE�PRINTER�S�MOST�VALUABLE�
FEATURES�
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INTEND�TO�SEND�THEIR�
WORK�TO�A�STUDIO�FOR�
OUTPUT�ON�TO�FILM�VIA�
A�-INOTRON�MACHINE��
5HIS� IS� AN�EXPENSIVE�
PROCESS
� SO�THE�
ABILITY�TO�COMPLETELY�
PROOF�A�1OST4CRIPT�
PAGE�AT�HOME�FIRST�
COULD� SAVE� LOTS�OF�
MONEY�

2 B U T
"3&/�5�
"--

13*/5&34�
+645�0/&�#*(�
)&"%"$)& 

�� /OT� IN�THIS�
CASE��5HE�
MANUALS�
WHICH� COME�WITH�THE�

4TAR�-ASER1RINTER�ARE�
VERY�GOOD�

5HE�MANUALS�
EXPLAIN�THE�BASICS�OF�
SETTING�THE�PRINTER�
UP
� INSTALLING�A�TONER�

CARTRIDGE�	WHICH�CAN�
BE�SURPRISINGLY�TRICKY�
IF�YOU�VE� NEVER�HAD�

TO�BEFORE
�AND�SELECTING�AN�
EMULATION��5HEY�THEN�GO�ON�TO�GIVE�
AN�EXPLANATION�OF�THE� LASER�PRINTING

�� 5HE�4TAR�-ASER1RINTER���
4TAR4CRIPT�OFFERS�HIGH�QUALITY�
OUTPUT�AT�A� REASONABLE� PRICE��
/EVERTHELESS
�THINK�VERY�CAREFULLY�

BEFORE�BUYING�IT�� %O�YOU� REALLY�NEED�
1OST4CRIPT�COMPATIBILITY �%O�YOU�
REALLY�NEED� LASER�QUALITY�OUTPUT 

*F�THE�ANSWER�TO�THE�ABOVE�TWO�
QUESTIONS� IS�YES
� THEN� IT�IS� A�GOOD�
BUY�� *F�NOT
�THEN� *�D� RECOMMEND�AN�
INKJET�OR�A�CHEAPER
� )EWLETT�1ACKARD�
EMULATING�LASER�PRINTER� INSTEAD��$%

I I I I I I I I I
0%,--&+$� )&01
,I6G�%6H:G)G>CI:G�" " ����������O�������
,I6GH8G>EI
,=DE�6GDJC9��:ME:8I�ID�E6N�����O�


�
-DC:G�86GIG>9<:H5555555555 O�����

7N�,I6G�&>8GDC>8H�.$	�
,I6G�!DJH:	
):G:<G>C:��JH>C:HH�)6G@	�
 DBB�+D69�
!><=�0N8DB7:	
�J8@H�!)�����%

$ ) & $ , 0 6 5
0 1� / � )� 0 " / - / &+ 1"/ � & &

�6H:�D;�/H:� Q �Q �Q �Q �.
1LUGS� INTO�SERIAL� OR�PARALLEL� PORT�FOR�HASSLE�
FREE� PRINTING�

 :6IJG:H� Q �Q �Q �Q �.
5HE�1OST4CRIPT�COMPATIBILITY�PLUS�TWO�
OTHER�EMULATIONS�GIVE�YOU� ALMOST�
EVERYTHING�YOU�COULD�WISH�FOR�FROM�A� LASER�
PRINTER�

�D8JB:CI6I>DC� Q �Q �Q �.�.
8ELL�WRITTEN�MANUALS�WITH� PLENTY�O F� INFO
�
BUT�BETTER�INDEXES�WOULD� HELP�FOR�EASY�
ACCESS�TO �SUBJECTS�

*G>8:�06AJ:� Z �Z �Z �. �.
/OT�BAD� FOR�A�1OST4CRIPT�COMPATIBLE� LASER
�
BUT�DO�YOU� NEED�THIS 

0VERALL� RA TING � n �n �n �n �O
*TjS� A�GOOD� QUALITY�PRODUCT�DELIVERING�
EXCELLENT� RESULTS
� BUT�MAKE�SURE�YOU� REALLY�
NEED� 1OST4CRIPT�BEFORE�SHELLING�OUT�THIS�
KIND�OF�CASH�
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#EGINNERS��
THIS� ICON�
WILL� APPEAR�
NEXT�TO�ANY�

QUESTIONS�WHICH�ARE�
iBASICj� IN�CONTENT�

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

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

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

GENERAL�"MIGA�RELATED�
QUERIES�

5ECHNICAL��
ANY
QUERIES�
ABOUT�

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

$AUTION��
BE�SURE�
THAT�YOU�
FULLY

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

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

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

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

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

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

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

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

QUESTIONS�RELATING�TO�
GENERAL� HARDWARE�

1ROGRAMS��
ANY
PROGRAM��
SPECIFIC�

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

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

QUESTION�ASKS�US�FOR�
BUYING�ADVICE�

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

COMMS
� THIS� IS�THE� ICON�
THAT�WEjLL� USE�
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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�DONjT �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"&�

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

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

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

/AME�

"DDRESS�

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

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

"����r

:OUR�MACHINE�

"���� r � "�����r

"����� r � "�����r

"PPROXIMATE�AGE�OF�MACHINE�@@@@@@@@@@

,ICKSTART�VERSION�	DISPLAYED�AT�THE� iINSERT�8ORKBENCHj� PROMPT


����r � ����r � ��X�r

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


����r � ����r � ������r � ��X�r �

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����	���l �� �� � l 
� AS�%'@@��.ANUFACTURER@@@@@@@@@@@@@@@

&XTRA�DRIVE����	���l �� �� � l 
�AS�%'@@��.ANUFACTURER@@@@@@@@@@@@@@@
"4���

".*("�4)011&3�n � *446&� ���n � 4&15&.#&3�����



+,�-/,�)"*
8ELCOME�ONCE�MORE�TO�"MIGA�"NSWERS
�THE�
SECTION�OF�THE�MAGAZINE�WHERE�WE�ENDEAVOUR�TO �
STRAIGHTEN�OUT�YOUR�HASSLES�WITH�THAT�WONDERFUL�
BUT�OCCASIONALLY�STUBBORN�MACHINE
�THE�"MIGA��
&VERY�MONTH�WE�DEVOTE�MORE�SPACE�AND�APPLY�
MORE�RESOURCES�THAN�ANY�OTHER�"MIGA�MAGAZINE�
TO �SOLVING�YOUR�PROBLEMS��8E�RECEIVE�SOMETHING�
LIKE�����QUERIES�A�WEEK
�SO�THE�SERVICE�IS�
OBVIOUSLY�APPRECIATED�

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

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


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

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

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

0UR�HARDWARE�GURU� IS�+OLYON�3ALPH��5HIS�MAN�
KNOWS�JUST�ABOUT�EVERYTHING�ABOUT�DISKS
�BOTH�
HARD�AND�FLOPPY
�AND�WHAT�HE�DOESNjT �KNOW�ABOUT�
MEMORY�HEjS�PROBABLY�FORGOTTEN��$OMMUNICATION

BREAKDOWNS�ARE�FIXED�UP�BY�1HIL�)ARRIS�
"LL�IN�ALL
�A�FORMIDABLE�TEAM
�SUPPLEMENTED�

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

5HIS�MONTH�WE�EXPLAIN�THE�MYSTERIES�OF�THE�
&NHANCED�$HIP�4ET
�SOLVE�YOUR�PRINTING�PROBLEMS�
AND�MUCH
�MUCH�MORE��5AKE�A�LOOK�

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

$HEERS

$LIFF�3AMSHAW�	%EPUTY�&DITOR


7&34*0/���"/%�&$4
*�AM�A� LITTLE �CONFUSED�
OVER�THE�NEW�
8ORKBENCH����
�
&NHANCED�$HIP�4ET��

4UPERFAT�"GNUS�AND�ALL�THE� REST�OF�
*T�� *�WOULD� LIKE�TO�UPGRADE�BUT�AM�
NOT�SURE�EXACTLY�WHAT� *�AM�GETTING �
WITH�THE�SO�CALLED� iUPGRADEj� PACKS�
THAT�ARE�FOR�SALE�

8OULD� *�FOR�INSTANCE�GET��.B�OF�
i$HIPj�3".� IF�*� UPGRADED
� AS� *� HAVE�
HEARD�THAT�THE�;YDEC�3".�
EXPANSION� IS�NOT�COMPATIBLE��"LSO�
CAN�YOU�TELL�ME�THE�DIFFERENCE�
BETWEEN�THE�VARIOUS�MONITORS�THAT�
ARE�AVAILABLE
�WHAT�IS�MULTI�SYNCH
�
3(#
�AND�SO�ON 

"�%OCKER�
$OVENTRY

5HE�&NHANCER�PACK�SOLD�FOR�_���
CONTAINS�THE�NEW�,ICKSTART������
30.
� AND� INSTALLATION�DISKS�AND�
MANUALS��5HE�&$4�%ENISE�CHIP� IS�NOT�
INCLUDED� IN�THE�PACK��THIS� IS�AVAILABLE�
SEPERATELY�FOR�AROUND�_���

&XPANDING�TO��.B�OF�$HIP�
MEMORY�REQUIRES�THE�%,#�.EGA�$HIP�
BOARD
�WHICH�AT�OVER�_���� IS� NOT�
REALLY�ECONOMICAL�FOR�FITTING� INTO�THE�
"���
� IT�MAKES�MORE�SENSE�TO�SELL�
YOUR�OLD�"����AND� UPGRADE�TO�AN�
"����1LUS�OR�"����

.OST����,B�3".�EXPANSIONS�
ARE�COMPATIBLE�WITH��.B�OF�$HIP�
3".��MOST�OF�THE����.B�3".�
EXPANSIONS�ARE�NOT
� SO�THESE�SHOULD�
BE�AVOIDED�UNLESS�THEY�SPECIFICALLY�
SUPPORT�THE�EXTRA�$HIP�3".�

5HE�MOST�POPULAR�MONITORS�FOR�
THE�"MIGA�FALL� INTO�THE�FOLLOWING�
CATEGORIES�

n� i4TANDARD�3(#j�� �.ONITORS�SUCH

AS�THE�1HILIPS�$.����
� THE�
$OMMODORE� ����
� �����AND������
AND�THE�NEW�1ROTAR�MONITOR�ARE�ALL�
MORE�OR�LESS�THE�SAME�� �THEY�DISPLAY�
ALL� THE�STANDARD�"MIGA�GRAPHICS�
MODES
� BUT�THE� INTERLACED�VIDEO�
MODES�FLICKER��"S�THESE�MONITORS�
WERE�DESIGNED�TO�WORK�WITH�
COMPUTERS�SUCH�AS�THE�"MIGA�YOU�
SHOULD�HAVE�NO�PROBLEMS� INSTALLING�
OR�USING�THEM�

n� i.ULTISYNCj�� �4OME�
.ULTISYNC�.ULTI�4YNCH�.ULTISCAN�
MONITORS�WILL�WORK�WITH�THE�"MIGA��
5HESE�ARE�DESIGNED�MAINLY�FOR�USE�
WITH�1$S
� SO�GETTING�THEM�SET�UP
�
OBTAINING�THE�RIGHT�CABLES�AND�
CHOOSING�THEM�CAN�BE�DIFFICULT�� �GO�
TO�A�DEALER�WHO�CAN�GUARANTEE�THAT�
A�MONITOR�WILL�WORK�WITH�YOUR�
MACHINE�

"�MULTISYNC�MONITOR�MUST�BE�
CAPABLE�OF�SCAN� RATES�BETWEEN�
��,HZ�AND�����,HZ�HORIZONTALLY�AND�
��)Z�	1"-
�OR���)Z�	/54$
�VERTICALLY�
TO�WORK�WITH�THE�"MIGA�� *F�YOU�HAVE�A�
'LICKER�'IXER�OR�SIMILAR�DEVICE
�YOU�
ONLY�NEED�����,HZ�HORIZONTALLY
� SO�
MOST�.ULTISYNC�MONITORS�WILL�WORK��
5HE�NEW�4UPER�%ENISE�CHIP�AND�
8ORKBENCH�����WILL� ALLOW�MULTISYNC�
OWNERS�ACCESS�TO�A�NEW�SCREEN�
MODE
� PRODUCTIVITY
�WHICH�WILL�GIVE�A�
HIGH� RESOLUTION� SCREEN�WITHOUT�
REQUIRING�A�FLICKER�FIXER��+3

41&&%�%&.0/
*�AM�CONSIDERING�

q 5 � � � BUYING�A�HARD�DRIVE�
AND�PROCESSOR�
ACCELERATOR�FOR�MY�

"�����)AVING�CHECKED�THROUGH�THE�
ADVERTISEMENTS� IN�"MIGA�4HOPPER
� *�
HAVE�NOTICED�THAT�(71�HAS�STARTED

TO�MARKET�A�COMBINATION�OF�A����
.)Z�������WITH�A�HIGH�SPEED�
���.B�4$4*�HARD�DRIVE�FOR�JUST�
_�����#EING�A�FAN�OF�PROGRAMS�SUCH�
AS� 7ISTA�AND�4CULPT��%
�SUCH�AN�
ADD�ON�WOULD�BE� IDEAL�FOR�ME�

5HIS� LEADS�TO�SEVERAL�QUESTIONS�
THOUGH���� *S�THE�(71�SYSTEM�ANY�
GOOD �8ILL�THE���.)Z�������SPEED�
UP�MY�"400�SUBSTANTIALLY �"RE�
THERE�ANY�OTHER� iCOMBOj�SYSTEMS�
SUCH�AS�THE�(71�DRIVE�AVAILABLE�ON�
THE�MARKET�FOR�UNDER�_��� 

*jVE�HEARD�THAT�THE�"MIGA�IS�
DYING�AND�THAT�DEVELOPERS�ARE�
STARTING�TO�SHY�AWAY�FROM�THE�"�����
*S�THIS�TRUE �*S�THE�"MIGA�
CONDEMNED 

*F�*�SPEND�OUT�OVER�_����ON�A�
HARD�DRIVE
� *�DONjT �WANT�TO�BE�LEFT�
WITH�A�SYSTEM�THAT� IS�NO�LONGER�
SUPPORTED�

&DGAR�4ANTOS�
"LVOR�

1ORTUGAL

4ILICA�HASN�T�ACTUALLY�GOT�AROUND�TO�
SENDING�ME�A�REVIEW�SAMPLE
� SO� *�
CAN�ONLY�GO�BY�WHAT� *�VE�SEEN� OF�THE�
"����AT�THE� RECENT�"MIGA�4HOPPER�
4HOW�	THANKS�TO�(71�FOR�GIVING�ME�A�
DEMO
��5HE�PRICE�THAT�YOU�QUOTE�FOR�
THE���.B�COMBO�CARD� IS�ACTUALLY�
WRONG�� �THE�BASE�UNIT�	���.)Z�CLOCK�
SPEED�WITH� �.B�OF����BIT�3".�AND�A�
��.B�4$4*�DRIVE
�COSTS�_����AND� IS�
BASED�AROUND�THE������
� NOT�THE�
������THAT�YOU�QUOTE��5HAT�ASIDE
�
ITjS�STILL� PHENOMENALLY�GOOD�VALUE�FOR�
MONEY��5HANKS�TO�THE����BIT�3".�
WHICH� IS�FITTED� AS�STANDARD
�
PROGRAMS�SUCH�AS�4CULPT��%�AND�
7ISTA�ARE�SPEEDED�UP�SUBSTANTIALLY��
"DD�AN�OPTIONAL� ������MATHS�COc
PROCESSOR�AND�AN�"����EQUIPPED�
"MIGA� REALLY�COOKS�

*T� IS�TRUE�THAT�THE�"MIGA� IS� NOT�
DOING�AS�WELL� AS� IT�COULD� IN� SEVERAL�
PARTS�OF�THE�WORLD� 	MOST�NOTABLY�IN�
'RANCE�AND�THE�64"

� BUT� IT jS�
BOOMING� IN�OTHER�COUNTRIES

+"3(0/� #645*/(� n� +"3(0/� #645*/(
"CCELERATOR�BOARD�� �"�DEVICE�WHICH�EITHER�INCLUDES�A�CENTRAL� PROCESSOR�LIKE�

THE�"MIGAjS
�OR�A�MORE�ADVANCED�ONE� IN�THE�SAME�RANGE
�BUT�OPERATING�AT�
A�HIGHER�SPEED��"N�ACCELERATOR�IS�USEFUL�FOR�CALCULATION�INTENSIVE�
APPLICATIONS
�SUCH�AS���%� RENDERING�

"GNUS�CHIP�� �5HE�CUSTOM�CHIP�DEDICATED�TO�GRAPHICS��"GNUS�CONTAINS�THE�
BLITTER
�THE�DEVICE�WHICH�CAN�MOVE�AROUND� LARGE�SECTIONS�OF�GRAPHICS�DATA�
AT�HIGH�SPEED
� PROVIDING�SCROLLING�AND�SPRITE�FACILITIES��"�HARDWARE� LINE�
DRAWING�FACILITY�IS�ALSO� INCLUDED�

$HIP�3".�� �5HE�AREA�OF�THE�"MIGAjS�MEMORY�DIRECTLY�ACCESSIBLE� BY�THE�
CUSTOM�GRAPHICS�AND�SOUND�CHIPS��0RIGINALLY�A�MAXIMUM�OF����K
� NEWER�
MACHINES�FITTED�WITH�THE�FATTER�"GNUS�GRAPHICS�CHIP�CAN�ACCESS� �.B
�
ENABLING�SMOOTHER�ANIMATIONS�AND�MORE�SCREENS�TO�BE�DISPLAYED�AT�
ONCE��5HE�NEW�"����COMES�WITH�AN�"GNUS�CHIP�CAPABLE�OF�ADDRESSING�
�.B�OF�$HIP�3".�
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+"3(0/� #645*/(� �� +"3(0/� #645*/(
'ONT�� �5HE�GROUP�OF� LETTERS
� NUMBERS�AND�SPECIAL�CHARACTERS�THAT�COMPRISE�

ONE�VARIATION�OF�TYPEFACE
� EG�� ��PT�5IMES
� ��PT�5IMES�#OLD
� ��PT�5IMES�
*TALIC��4OMETIMES�	MISTAKENLY
�USED� IN�DESKTOP�PUBLISHING�TO� REFER�TO�A�
TYPE�FAMILY�

)EXADECIMAL�� �"�NUMBER�FORMAT� IN�WHICH�EACH�DIGIT�CAN�HAVE�ONE�OF�SIXTEEN�
	INSTEAD�OF�THE�MORE�USUAL�TEN
�VALUES�� %IGITS�ABOVE���ARE�REPRESENTED�
WITH�THE�ALPHABETIC�CHARACTERS�"�'�

1ARTITION�� �1ART�OF�A�HARD�DRIVE�SEPARATED�OFF�FROM�THE� REST��"S�FAR�AS
8ORKBENCH
�"MIGA%04�AND�THE�REST�OF�THE�WORLD� IS�CONCERNED
� A�PARTITION�
IS�A�DISK� IN� ITS�OWN� RIGHT��1ROBLEMS�DO�COME�TO�THE�FORE�WHEN�YOU�TRY�TO�
COPY�DATA�BETWEEN�TWO�PARTITIONS�ON�THE� SAME�DRIVE�

1RINTER�DRIVER�� �"�PROGRAM�THAT�SITS� INBETWEEN�ANY�APPLICATIONS�PROGRAM�
PRODUCING�OUTPUT�AND�THE�PRINTER�� *T�CONVERTS�ANY�CODES�DESCRIBING�TEXT�
AND�GRAPHICS�FORMAT�INTO� A�FORM�SUITABLE�FOR�A�SPECIFIC�PRINTER�

	ESPECIALLY�HERE� IN�(REAT�#RITAIN
�
4OME�DEVELOPERS�HAVE�PULLED�OUT�

OF�THE�"MIGA�MARKET
� BUT�THERE�S�
ALWAYS�MANY�MORE�WAITING�IN�THE�
WINGS�TO�TAKE�THEIR�PLACE�� *F�
$OMMODORE�CONTINUES�WITH� ITS�
DEVELOPMENT�PROGRAM
� THEN� *�
PERSONALLY�FEEL�THAT�THE�"MIGA�S�
SUCCESS� IS�GUARANTEED�FOR�MANY�
YEARS�TO�COME�� +)

$"/0/�/0-2
*� AM�HAVING�PROBLEMS�
GETTING�MY�$ANON�18��
����"���PIN�

I� MONOCHROME�PRINTER
TO�WORK�PROPERLY�WITH�1EN�1AL�����
*N�THE�MAIN
�THE�PRINTER�WORKS�VERY�
WELL�USING�THE�&PSON9�DRIVER
�
INCLUDING�THE�FULL� RANGE�OF�GRAPHICS�
DENSITIES
� BUT�THE�ONE�THING�IT�
REFUSES�TO�DO�IS�/-2�

5HE�REASON�FOR�THIS�IS�THAT�THE�
PRINTER�SEEMS�TO�EMULATE�AN�&PSON�
PRINTER�IN�EVERY�RESPECT�APART�FROM�
THIS�ONE�ESCAPE�SEQUENCE
�WHICH� IS�
TOTALLY�DIFFERENT��5HE�&PSON�CODE�FOR�
/-2� IS����������
�THE�$ANON�CODE�
������

:OU�ARE�PROBABLY�AWARE�THAT�
/-2�CAN�BE�SELECTED�FROM�THE�FRONT�
PANEL�OF�THE�PRINTER
� BUT�THIS�SEEMS�
TO�BE�DISABLED�WHEN�THE�&PSON9�
DRIVER�IS�USED
�AND�OPERABLE�WHEN� *�
USE�THE�&PSON90*D�DRIVER�� �WHICH� *�
DONjT �WANT�TO�USE�AIL�THE�TIME�AS� IT�
SUPPORTS�ONLY�TWO�GRAPHICS�
DENSITIES�

5HATjS�THE�INFORMATION
� NOW�FOR�
THE�QUESTIONS�

*S�THERE�ANOTHER�DRIVER�ON�THE�
8ORKBENCH�OR�&XTRAS�DISKS�WHICH�
WILL�WORK�WITH�THIS�PRINTER � *F�NOT
� IS�
THERE�A�WAY�TO�RE�WRITE�THE�&PSON�
DRIVER
�OR�CAN�ANYONE�DO� IT�FOR�ME 

8HY�DID�$ANON�USE�A�DIFFERENT�
CODE�FOR�JUST�ONE�ESCAPE�SEQUENCE 

#ILL�,ENNEDY�
#ALFRON�

(LASGOW

8RITING�A�PRINTER�DRIVER� IS�NOT�A�TRIVIAL�
OR� INEXPENSIVE�TASK�� *T�REQUIRES�A�
GOOD�KNOWLEDGE�OF�THE�"MIGA�AND

THE�$�PROGRAMMING�LANGUAGE
� PLUS� A�
FEW�MONTHS�WORTH�OF�DEVELOPMENT�
TIME
� PLUS�THE�PRINTER�TO�TEST�IT�ON�

:OUR�BEST�BEST�IS�TO� iHACKj� INTO�
THE�&PSON9<$#.@.14�����>�DRIVER�
WITH� A�SHAREWARE�FILE�EDITOR�SUCH�AS�
/EW;"1�OR�'ITE.ASTER�AND� SEARCH� FOR�
ANY��#���SEQUENCES�� �THATjS�THE�
HEXADECIMAL�EQUIVALENT�OF���� ���� IN�
DECIMAL�

)ANG�ON�A�SEC���
3IGHT�� *jVE�HAD�A�QUICK� LOOK
� AND�

THERE�ARE�ONLY�THREE� L#��S��5HE�FIRST�
ONE�HAS�A����BYTE�AFTER�IT
�THE�
SECOND�HAS�'&�AFTER�IT
� AND�THE�THIRD�
HAS����AFTER�IT�

/OT�SURE�WHAT�THE�SECOND�ONE� IS
�
BUT�THE�FIRST�LOOKS� LIKE�/-2�0/�AND�
THE�THIRD� LOOKS� LIKE�/-2�0''��4O� IF�
YOU�CHANGE�THE�FIRST�TO� �#���	AND�
OVERWRITE�THE�FOLLOWING����WITH�
ANOTHER�*# 
� SO� IT�GETS� IGNORED�BY�THE�
PRINTER

� AND�THEN�CHANGE�THE�THIRD�
�#���TO�WHATEVER�YOUR�MANUAL� SAYS�
IS�THE�CODE�TO�SWITCH� /-2�OFF�
	OVERWRITING�THE�FOLLOWING����WITH�A�
*#

�YOU�MIGHT�JUST�HAVE�A�DRIVER�
WHICH�WORKS� PROPERLY�WITH�YOUR�18��
����"�

#UT�REMEMBER�TO�WORK�ON�A�COPY�
OF�THE�PRINTER�DRIVER�SO�YOU� CAN� REVERT�
TO�THE�ORIGINAL�WHEN� IT�ALL�GOES�WRONG��
+8

8)*$)�81��
*� HAVE�BEEN�USING�
,IND8ORDS�� �FOR�A�
LONG�TIME�NOW
�AND�
MAY�*�SAY�WHAT�AN�

EXCELLENT�PROGRAM�IT�IS
� BUT� *�AM�
CONSIDERING�UPGRADING�TO�1EN�1AL�OR�
8ORDWORTH�� I�WRITE�A� LOT�AND� *�NEED�
SOME�PARTICULAR�FUNCTIONS
�AND�THIS�
IS�WHERE�YOU�CAN�HELP�

'IRSTLY�*� REQUIRE�A�WORD�COUNT�
FACILITY��5HE�NEXT�FUNCTIONS� *� NEED�
ARE�JUST�PLAIN�PUNCTUATION�FEATURES
�
NAMELY�A�DASH�� �IT� IS�A�COMMON�
MISTAKE�TO�USE�THE�MINUS�SIGN�AS�A�
DASH
� IT�MAKES�A�FINE�HYPHEN�BUT� IS�
NOT�LONG�ENOUGH�FOR�A�PROPER�DASH�� �
AND�PROPER�QUOTATION�MARKS��THE�
QUOTATION�MARKS� *�GET�WITH�
,IND8ORDS�ARE�SIMPLY�TWO�STRAIGHT

LINES
� *�WANT�THE�CURLY�ONES�WITH�
BLOBS�ON�THEM�

#UT�IT�DOES�NOT�END�THERE
�THE�
SECOND�QUOTATION�MARK�SHOULD�BE�
INVERTED��5HESE�RULES�ALSO�APPLY�TO �
THE�APOSTROPHE�

6PON�INVESTIGATION� *�HAVE�
DISCOVERED�THAT�MOST�TYPEWRITERS�
ALSO�OUTPUT�QUOTATION�MARKS�AND�
APOSTROPHES�INCORRECTLY�� *�HAVE�A�
4TAR�-$�������$OLOUR�PRINTER
�WHICH�
*�KNOW�CAN�DO�THE�RIGHT�CHARACTERS� IF�
THE�SOFTWARE�IS� RIGHT�

4O�WHAT�*� NEED�TO�KNOW�IS
�
WHICH�WORD�PROCESSOR�DO� *� BUY 

,EVIN�)OWELL�
#RISLINGTON�

"VON

*F�THE�CHARACTERS�YOU� REQUIRE�ARE�PART�
OF�ONE�OF�THE�FONTS� INSIDE�THE�4TAR�
-$������
�THEN�YOU�WILL� NEED�A�WORD�
PROCESSOR�WHICH�ENABLES�YOU�TO�
SELECT�THAT�FONT�AND�PRINT�ANY�
CHARACTER�IN�THAT�FONT��5HE�ONLY�"MIGA�
WORD� PROCESSOR�THAT�GIVES�YOU�THIS�
KIND�OF�FULL� CONTROL� OVER�A�PRINTER�IS�
1ROTEXT����
�WHICH� ALSO� HAS�THE�WORD�
COUNT�FACILITY�YOU� REQUIRE��+8

8)*$)�81��
"RE�THERE�ANY�"MIGA�

A� 8ORD� PROCESSORS�THAT
I � � I � � W ILL�ALLOW�ME�TO�USE�

ALL�THE�FONTS�OF�A�
)EWLETT�1ACKARD�%ESK+ET����
�
INCLUDING�THOSE�INSTALLED� IN�
CARTRIDGES 

*�CURRENTLY�USE�2UICK8RITE
�
WHICH� IS�FINE
� BUT�*�OFTEN�HAVE�THE�
NEED�TO�USE�A�NUMBER�OF�DIFFERENT�
FONTS
�SIZES�AND�PITCHES�WITHIN�A�
PAGE
�ESPECIALLY�FOR�TITLING��/ON��
GLOBAL�HEADERS�AND� 	ESPECIALLY
�
FOOTERS�WOULD�ALSO�BE�NICE�� *�AM�NOT�
PARTICULARLY�INTERESTED� IN�A�WORD�
iPUBLISHERj� 	8ORDWORTH
�1EN�1AL
�ET�
AL
� AS� *� HAVE�NO�NEED�FOR�GRAPHICS�
WITHIN�A�DOCUMENT
� BUT�IF�ONE�OF�
THESE�FULFILLED�MY�CRITERIA�THEN�THAT�
WOULD�BE�FINE�

"�DECENT�SPELLING�CHECKER�AND�
THESAURUS�WOULDNjT �GO�AMISS�EITHER�

0N�A�RELATED�SUBJECT
�WHICH� IS�
THE�BEST�%51�PACKAGE�FOR�THE�
"MIGA ���USE�1AGE4ETTER�**�
CURRENTLY
�BUT�THIS� IS�OBVIOUSLY�
LIMITED� IN�TERMS�OF�TEX T�HANDLING�AND�
SPEED��5HE�PURCHASE�OF�A�NEW�%51�
PROGRAM�WILL�PROBABLY�COINCIDE�WITH�
ME�GETTING�A�HARD�DISK
�SO�MY�MAIN�
REQUIREMENTS�ARE�SPEED
�FLEXIBILITY�
AND�NUMBER�OF�AVAILABLE�FONTS��5EXT�
HAS�A�MUCH�HIGHER�PRIORITY�THAN�
GRAPHICS� IN�MY�PARTICULAR�APPLICATION�
OF�THE�PROGRAM�

8HILE�ON�THE�SUBJECT�OF�HARD�
DRIVES
� HOW�MUCH�MEMORY�WILL�A�
TYPICAL�HARD�DRIVE�TAKE�FOR�ITS�OWN�
PURPOSES �8ILL� IT �STEAL�GRAPHICS�
	$HIP
� MEMORY�OR�EXPANSION�	'AST
�
MEMORY 

3OBIN�#IGWOOD�
,INGSWOOD�

(LOS

1ROTEXT�����HAS�ALL�THE�FEATURES�YOU�
MENTION�� *N� FACT�ITjS�THE�ONLY�"MIGA�
WORD�PROCESSOR�THAT�HAS� NON�GLOBAL�
HEADERS�AND�FOOTERS�� �OR� IN� OTHER�
WORDS
� HEADERS�AND�FOOTERS�THAT�CAN�
BE�CHANGED�AT�ANY�POINT�WITHIN�A�
DOCUMENT�

#UT�FOR�THE�TYPE�OF�SPECIALISED�
LAY�OUTS�YOU� SEEM�TO�BE�TALKING�ABOUT�
YOU�MIGHT�FIND� IT�EASIER�TO�GET�TOP�
QUALITY�RESULTS�WITH�THE�1ROFESSIONAL�
1AGE�����%51�SYSTEM�� *T�COMES�WITH�
ONLY�SEVEN�FONTS
� BUT�MORE�ARE�
AVAILABLE
� INCLUDING�STACKS�OF�CHEAP�
1%�AND�SHAREWARE�ONES�

#UT�THE�MAIN� POINT�HERE� IS�THAT�
WITH�1ROFESSIONAL�1AGE�����S �1AGE�
(ENIE�SYSTEM�YOU�WILL� BE�ABLE�TO�
CREATE�A�STANDARD� LAY�OUT�DESIGN�� �
POSITIONING�BOXES�WHICH�CONTAIN�
THINGS� LIKE�YOUR�HEADINGS
�MAIN�TEXT
�
HEADERS�AND�FOOTERS�� �AND�THEN� HAVE�
THE� SOFTWARE� LAY�OUT�THE�DOCUMENT�
AUTOMATICALLY�BY�SIMPLY�SELECTING�
YOUR�1AGE�(ENIE�AND�ANSWERING�A�FEW�
SIMPLE�QUESTIONS�ABOUT�WHICH�FILES�TO�
IMPORT�INTO�WHICH�BOXES
� AND�WHICH�
FONTS�AND�POINT�SIZES�TO�USE�

1ROFESSIONAL�1AGE���� �REQUIRES�
AT� LEAST��.B�OF�MEMORY�AND�A�HARD�
DRIVE
�SO� ITjS�A�GOOD�JOB�YOUjRE�
THINKING�OF�BUYING�ONE�� &ACH� PARTITION�
YOU� HAVE�ON�YOUR�HARD�DRIVE�WILL�TAKE�
UP�ABOUT������,�$HIP�MEMORY��+8

#09*/(�$-&7&3
*�SOMETIMES�NEED�TO�
USE�MY�4TAR�-$������
AS�A�TYPEWRITER�AS�MY�
INVOICES�ARE�PREc

PRINTED�� *� AM�FINDING�*T�DIFFICULT�TO �
GET�A�WORD�PROCESSOR�TO�PRINT�
EXACTLY�IN�THE�/ET
�7"5�AND�5OTAL�
BOXES�� *� USE�1ROTEXT��$AN�YOU�HELP 

%AVID�.ASON�
/EWCASTLE�

4TAFFS

8HAT�YOU�NEED�TO�DO� IS�SET�UP�A�
iTEMPLATEj� INVOICE�DOCUMENT�WITH�
EACH�ELEMENT�OF�THE� INVOICE�
POSITIONED�CORRECTLY�ON�THE�1ROTEXT�
PAGE��5HEN�YOU� SIMPLY�OVERWRITE�THE�
DEFAULT�DATA�YOUjVE�USED�FOR�
POSITIONING�PURPOSES�WITH�THE�DETAILS�
OF�THE�PARTICULAR�INVOICE�

$REATING�THIS�TEMPLATE�WILL�
INVOLVE�USING�A�RULER�WHICH� HAS�
TENTHS�OF�AN� INCH�MARKED�ON� IT
� AND�A�
BIT�OF�EXPERIMENTATION�� 6SE�PICA�PITCH�
	���CHARACTERS�PER�INCH
�FOR�YOUR�
INVOICES
� AND�MEASURE�HOW�FAR�
ACROSS�AND�DOWN�THE�PHYSICAL� INVOICE�
CERTAIN�BOXES�ARE�

'OR�INSTANCE
� IF�THE�7"5�BOX�WAS
���� INCHES�ACROSS�THE�PAGE�AND�����
INCHES�DOWN�THE�PAGE
�THEN�YOUR�7"5�
POSITION� ON�THE�1ROTEXT�TEMPLATE�
WOULD� BE�AT�COLUMN����ON� LINE����� �
THE� LINE�NUMBER�IS�CALCULATED�BY�
MULTIPLYING�THE����� INCHES�BY��� LINES�
PER�INCH
� THE�STANDARD� LINE�SPACING�

*F�YOU�STUDY�THE�1ROTEXT�iSTORED

CONTINUED�ON�POGE���

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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0UR�FRIENDLY
� HIGHLY� TRAINED� SALES�
TEAM�W ILL�ENSURE�THAT�YOUR�ORDER�IS�
DEALT�WITH�EFFICIENTLY�AND�WITH�THE�
MINIMUM�OF�FUSS�

"T�THE�TIME�OF�
PLACING�YOUR�
ORDER�WE�WILL�

	� �� ADVISE�YOU�OF�
= � j � ANTICIPATED�

DELIVERY�TIME�
V � AND�ANSWER
S L � � = � ANY�OTHER

I� 7 � SV � � QUERIES�YOU�
* � �� �� ������ MAY�HAVE�
�� i� REGARDING�YOUR

j� PURCHASE��"LL�
MAJOR�CREDIT�CARDS�ACCEPTED�

.��"(#��&� �����������
5HE� 1HOENIX� PRODUCT� HELP LINE�
ENSURES� THAT� ALL� OUR� CUSTOMERS�
BENEFIT� FROM� THE� HIGHEST� LEVEL� OF�
AFTER�SALES�TECHNICAL�SUPPORT�

8E�ALSO�OFFER�
ADVICE�TO�HELP�YOU�
IN�CHOOSING�
EXACTLY�THE�RIGHT�
PRODUCT�FOR�YOUR�
REQUIREMENTS�
THUS�ELIMINATING�
THE�POSSIBILITY�OF� q�
AN�UNWANTED�OR�
UNNECESSARY� ��
PURCHASE�

��-*�.�"� �����������
0NCE�YOU�HAVE�MADE�THE�DECISION�
TO� PURCHASE� FROM� 1HOENIX� YOUR�
ORDER�W ILL� BE�DISPATCHED�PROMPTLY�
AND�WITHOUT�FUSS�

�� 6SING� ONE� OF� THE
*�COUNTRIES� LEADING�
COURIER� SERVICES�
ENSURES� THAT�YOUR�
GOODS� ARRIVE� ON�
TIME
� INTACT� AND�
IN� THE � SAME�
CONDITION� THEY�
LEFT�OUR�STOCK�

1HOENIX�THE� F IRS T� COMPANY� TO�
MARKET�"����1LUS�3".� 6PGRADES��
NOW�INTRODUCE�THE�1HOENIX�1"����
'EATURES�*NCLUDE�n�5RAPDOOR�INSTALLATION� 8ILL�
NOT� INVALIDATE� YOUR� WARRANTY� n� #ATTERY�
BACKED�REAL�TIME�CLOCK�n�-ONG�LIFE�LITHIUM�CELL
n� &NABLE�DISABLE� FACILITY�n� 'ULL� INSTALLATION�
INSTRUCTIONS�n�.ADE� IN� 6�,��n�$OMPLETE�WITH�
FAMOUS�1HOENIX���YEAR�WARRANTY�
1HOENIX�1"�����POPULATED��.B����_�����
1HOENIX�1"�����UNPOPULATED��.B���_������
1HOENIX�"�����30.�4HARER��������� _�����
�%3",!.$�/2(0#'!")%�

�* &$� ����

8ITH� ITS�MODERN� COMPACT� SEMI� PORTABLE�
WEDGE� SHAPE� DESIGN
�THE� NEW����� IS�FULLY�
FEATURED� AND� CAN� BE� PURCHASED� IN� THE�
FOLLOWING�CONFIGURATIONS�
"����	INC���%ELUXE�1AINT�SOFTWARE�TITIE
��

P���
���
"�����)%LINC�����.B�)ARD�%RIVE
�����P���
��
"������.B�	INCL��ABOVE�SOFTWARE
���������_������
"�����)%��.B�������������������_������

-%,"+ &5 ��* &$�
-IQ ? L �- ; =E

8HEN� PURCHASING� ANY�"MIGA�YOU� CAN�ALSO�BUY�OUR�
UNBELIEVABLE�VALUE�1)0&/*9�108&3�1"$,
�WHICH�
INCLUDES� OVER� _ � � � � OF� QUA LITY � SO FTWARE � AND�
ACCESSORIES��1ROBABLY�THE�BEST�BUNDLE�AROUND
�JUST�
LOOK�AT�WHAT�YOU�GET�

.AN�6TD�&UROPE�n�,ICK�0FF���n�$APTIVE�
3ICK�%ANGEROUS�n�1RO�5ENNIS�5OUR��

'ULLY�.ICROSWITCHED�+OYSTICK�
���$APACITY������%ISK�#OX�

�MM�.OUSE�MAT�g���1HOENIX�#RANDED�
%ISKS�WITH�-ABELS

1HOENIX�1OWER�1ACK�� P��
��

�* &$� �����

*"#&#*-�����'@� ##
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$OLOUR� 4TEREO� . ON ITO R� *NCLUD ING� �'��� 'LIGHT�
4IMULATOR��AND���YEARS�ON�SITE�WARRANTY�
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X���
��
"LL�MONITORS�ARE�SUPPLIED�WITH�A� ,���CABLE�
FOR�CONNECTION�TO�YOUR�"MIGA�

.0/*503�"$$&4403*&4�
����%UST�COVERS����������� ���������������������_����
����5ILT���4WIVEL� STAND����������������_�����
"NTI�(LARE�FILTER�SCREEN������������������_�����
"��$OPY�)OLDER������������������������������ _�����

%�/!� !/ &3 "0 �����

(71� *.1"$5�4&3*&4� **� )ARD� %RIVES
� THE�
FASTEST�)ARD�%RIVE�$ONTROLLER�FOR�THE�"MIGA�
'EATURES� (AME� 4W ITCH
� EXTERNAL� 4$*4*� PORT
�
'"""4530.� 4$*4*� %RIVER
� (71�S� CUSTOM� 7-4*�
CHIP� AND� INTERNAL� 3".� EXPANSION� UP� TO� �� MEG��
6NITS� USE� HIGH� SPEC IFICA TION � FAS T�ACCESS�
26"/56.�)ARD�%RIVES�COMING�WITH��YR��GUARANTEE�
"����)%������.B�	6NPOPULATED
��������_������
"����)%�������.B�	6NPOPULATED
�����_������
"����)%�������.B�	6NPOPULATED
������_������
30$)"3%���.B��������������������������� _������
30$)"3%����.B�������������������������� _������
30$5&$�	$ONTROLLER�0NLY
���������������������_������
7ERY�SIMILAR� IN� STYLE� AND� APPEARANCE� TO� THE� (71�
)%���BUT�UNPOPULATED� AND�WITHOUT�A� HARD�DRIVE�SO�
YOU� CAN� FIT�YOUR� OWN�� (REAT� FOR� ALL� THOSE� DRIVES�
LYING� AT�THE� BOTTOM� OF� CUPBOARDS�� 1LEASE� SPECIFY�
*%&�OR4$*4*�
&953"�.&.03:�)CAN�_������L=:C�7DJ<=I�L>I=�9G>K:�

%�/!� !/ &3 "0 �
���������

-:G>:H�**�)ARD��>H@��DCIGDAA:G�,�'�CARD����_������ �
-:G>:H�##����'7�)ARD��>H@�AND�,�'�CARD��_�������
-:G>:H�#�����'7�"6G9��>H@�AND�,�'�CARD���_�������
-:G>:H�##����'7�)ARD��>H@�AND�,�'�CARD�������_�������
�2.,��'�'),3�)CAN�_������L=:C�7DJ<=I�L>I=�9G>K:�

(71�$0.#*/"5*0/�"$$&-&3"5034���)"3%�%3IV&4�5HE�
ULTIMATE�EXPANSION�PRODUCT�FOR�THE�"MIGA�����
������DB7>���'"O�
���'7�"6G9��G>K:



_������
������DB7>���'"O�
����'7�"6G9�%RIVE��_������
������DB7>���'"O�
����'7�"6G9��G>K:
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�.B�4IMM����#IT����/ANOSECONDS����� _�����
�.B�4IMM����#IT����/ANOSECONDS���_������

45"3�
-$��������������������������������������������� _������
-$����$OLOUR������������������������������_������
-$�������������������������������������������� _�������
-$��
�

�������������������������������������_������
-$�������$OLOUR�������������������������_������
4+��� #UBBLEJET��������������������������_������
4TAR�PRINTERS�COME�WITH�ONE�YEAR�WARRANTY�
$*5*;&/�
4WIFT���$OLOUR���������� ������������������ _������
����MONO������������������������������������� _������
����$OLOUR����������������������������������? � � �� �
4WIFT���E�$OLOUR�������� ��������������� _������
$ITIZEN�PRINTERS�COME�WITH���YEAR�WARRANTY�
)&8-&55�1"$,"3%�
%ESKJET������������������������������������� ?� � �� �
%ESKJET�����$OLOUR�������������������� _������
)1�PRINTERS�COME�WITH���YEAR�WARRANTY�
)1� BLACK� INK�CARTRIDGE��������������� _�����
)1�COLOUR�INK�CARTRIDGE����������������� _�����
1)0&/*9�13*/5&3�1"$,��
4UPPLIED�WITH� "--�PRINTERS� CONTAINING� ���M�
STD�� PRINTER� CABLE
� PRINTER� RIBBONS�CARTRIDGE�
AND�����SHEETS�OF�PAPER�ABSOLUTELY�'3&&�
13*/5&3�"$$&4403*&4�
%UST�COVERS� FROM��������� ������������������� _����
*NK�CARTRIDGES�FROM������������������������_�����
.ONO� RIBBONS�FROM����������������������? � �
$OLOUR�RIBBONS�FROM������������������������ _����
1RINTER�STAND���������������������������������������
"UTO� SHEET�FEEDER���������������������������_10"

�   " ) " / � 1 , / 0
���������

�����8ORKBENCH� *NCLUDES��%ELUXE� 1AINT��
�
1LATINUM�8ORKS�� )OME� "CCOUNTS
�5OKI
�
1UZZNIC
� X� &LF
�"MIGA� 'ORMAT� #OOK� AND

�4����
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5HIS� � � � � �� � � � � � � � �COMBINES�BOTH�THE�
"�����	AS�SHOWN�ABOVE
�AND�THE� LEGENDARY�
$OMMODORE�����4%*�.ONITOR�� @� @ @
".*("�����������4%*������������_������
-IMITED�4TOCKS�0NLY�

�+$$%1%�$+$1%$�$+$��
(71�1$�������.)Z��������������������X���
��
7ORTEX�"�5ONCE�1LUS������C�*%T�
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,$4�1OWERBOARD�ONLY����� �����������X���
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I�@� C-?�-�>1-8�<81-?A>1�01-85:3 �
C5@4�E;A>�/;9<-:E�� -:0�� �C588�

>1/;991:0�E;A�@;�-88�
; 2 �9E�2> 51: 0 ?J

" ��<6>A8??
%4A6;8FG8E

!&0( �!/&3"0
"LL� DRIVES� FEATURE� SUPER� SLIM� DESIGN
� ENABLE��
DISABLE� SWITCH
� THRU� PORT� AND� COME�WITH� A��� YEAR�
REPLACEMENT�GUARANTEE�

1HOENIX�%ELUXE�%RIVE������ ������������� _�����
3OCTEC�3OCLITE��������� ���������������������_�����
$UMANA� $"9������������������������������_�����
3EPLACEMENT�"�����*NTERNAL�%RIVE���_������
%ISK� HEAD� CLEANER�������������������������� _����

- % , "+ &5 � � ��� � - FO M
�� %8: � *�% � -C: D478 � % B 7 G ?8 E

\" � 1)0&/*9� 3".�
MODULE� CAN� EXPAND�
YOUR�CHIP�3".�UP�TO
�� .B� BY� USING� THE�
TRAPDOOR� EXPANSION�
PORT�� &XTRA� 3".� IS�
NECESSARY� TO� UNLEASH�
THE� INCREDIBLE� GRAPHICS�

CAPABILITIES� OF�YOUR�"MIGA�� %ESIGNED� AND� BUILT�TO�
EXACTING�STANDARDS�IN�THE�6�,��ALL�OUR�BOARDS�CARRY�
A�FULL���YEAR�NO�QUIBBLE�REPLACEMENT�GUARANTEE��*T�S�
NEVER�BEEN�CHEAPER�TO�UPGRADE�

��.B�'ULLY�POPULATED�3".�BOARD����X��
��
��.B�UNPOPULATED�3".�BOARD����������X��
��

5HESE� PRICES� ARE� ACCURATE� AT�THE� TIME� OF�
GOING� TO�PRESS�BUT�PLEASE� CALL� FOR�THE� BEST�
DEALS��2UANTITY�DISCOUNTS�ARE�ALSO�AVAILABLE�
ON�SOME�CHIPS�SO�PLEASE�ASK�

�'#!���/-.)'��"#*-
,ICKSTART������30.�������������������������������������������������_�����
%>8@HI6GI��
��3�.����_������  6II:G��<CJH������
�&������
/&8�4UPER�%ENISE�_������ �#�������������������������_����

'�'),3��"#*-
��.B�9���	���
�4IRAM���_������ ��.B�X���	���
�;IP�����_�����
��.B�X���	���
�4IMM���_������ ���K�X���	���
�;IP������_�����
���K�9���	���
�4IMM���_������ �� .B�X��� %3".���������_����
���@�X���%3".�����������_����� i 5HIS�PRICE�IS�FOR���.B�OF�3".
5HESE�CHIPS�COVER�PRACTICALLY�EVERY�POPULAR�MEMORY�
EXPANSION�OR�)ARD�%RIVE�SYSTEM�ON�THE�MARKET�FOR�THE�
"MIGA�IE��(71
�4613"
�.*$30#05*$4
�$0..0%03&

3*(�063�5&$)/*$"-�)&-1-*/&�*'�:06�/&&%�"%7*$&

* "* ,/6 �"5-�+ 0&,+

4613"����39�0FFER�THE�ULTIMATE� IN�'AST�
3AM�EXPANSION�UNITS�� @@@
��.B�POP�TO��� .B������������������������� �_�����
��.B�POP�TO���.B������������������������� _������
��.B�POP�TO���.B���������������������������_������
��.B�POP�TO���.B���������������������������_������
��.B�POP�TO���.B���������������������������_������
	�6SES����X��;IPS
� @@@@@@@@@@@@@@@@@@

'
3OMBO�S�NEW�7IDI�"MIGA���� IS�THE�4COTTISH�
$OMPANY�S� DIRECT� REPLACEMENT�FOR� THEIR�
FAMOUS�COMPLETE�COLOUR�SOLUTION��-EADERS� IN�
VIDEO� CAPTURE� SYSTEMS
�THEY�NOW� INTRODUCE�
THE�WORLD�S�FIRST�MASS�MARKET�COLOUR�DIGITISER�
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4�7IDEOINPUT� A � A � " 2
.�%���
























"�MUST�FOR�COMPUTER�ARTISTS�AND�ENTHUSIASTS�OF�ANY�
AGE��5RADITIONAL�ANIMATION�n�4TORY�BOARDS�n�1RODUCT
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5RANSFORMS� YOUR�"MIGA� INTO� ANY� ERGONOMICISTS�
DREAM�GIVING� A� H I�TECH� INTERATED� WORKSTATION�
ENVIROMENT�
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#-";&34�� SECTION�WE� SPOTLIGHT�
SOME� OF�THE� BEST�NEW� PRODUCTS�
AND� PERIPHERA LS� CURREN TLY �
AVAILABLE�FOR�THE�"MIGA�
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%ONjT�DAMAGE�YOUR�"MIGA�S�PORTSL5HIS�DEVICE�SAVES�
WEAR�AND�TEAR�MAKES� SWITCHOVER�'"45
� AND� DOES� /05�
REQUIRE�POWER�UNLIKE�MANY�OTHERS�

$0.165&3�7 *%&0� 4$"35�4WITCH����_�����
'LIP�BETWEEN�7IDEO�COMPUTER�SIGNALS�AT�THE�PUSH�OF�A�BUTTON�
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"TTENTION� A LL� YOU� MUSIC� LOVERS�� 1HOENIX�HAVE�
PUT�TOGETHER�AN�UNBEATABLE�MUSIC�DEAL�FOR�YOU�THIS�
SUMMER�
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$OMBINES� EASE� OF�USE�WITH� STATE� OF�THE� ART�ANALOGUE� TO�
DIGITAL� CONVERSION� TECHNOLOGY�	INC��'3&&� SAMPLE� EDITING�
SOFTWARE��AUDIO�LEAD
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5HIS� FULLY� FEATURED� PROFESSIONAL� QUALITY�MIDI� INTERFACE� IS�
VERY�FLEXIBLE� GIVING� SEMI�PATCH� BAY�FACILITIES�� *T�HAS� FIVE�
PORTS� IN
�OUT
�THRU� AND� TWO�SWITCHABLE�OUT�THRU��	INC��'3&&�
MIDI�LEAD
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INTEGRATED� INTO� ART� DEVELOPMENT�AS� A�
NEW�MODULE� OR� USED� AS� A� STAND�ALONE�
PROGRAMME�4AVE�SCANS�DIRECT�TO�DISK�
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%ON�T� CONFUSE� THESE� QUALITY� DISKS� WITH�
OTHERS� CURRENTLY� AVAILABLE�� ����� �����
CERTIFIED� ERROR� FREE� ���� CLIP�� "LL� DISKS�
INCLUDE�'3&&�HIGH�QUALITY�1HOENIX�LABELS�
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AND�.ERGE�IT�SOFTWARE�
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GET� ALL� THE� BENEFITS� OF� *�
THE� LA TES T� "���� 1LUS�
WITHOUT�THE� DRAWBACK� *�
O F� LOSING� ALL� Y O U R J�
OLD� SOFTWARE�� 'ITS� ANY�\
"MIGA���������������
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"UTO�SENSING�JOYSTICK�MOUSE�SWITCH�BOX��
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2UALITY�BRAND�NAME������SECOND�DRIVE�INCLUDES�THRU�

PORT
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/EW�SUPER�SLIMLINE
�SUPER�QUIET�SECOND�DRIVE��
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/&8�p�(71�3".�#0"3%�� FOR�"����������COMES�
WITH��.B�'AST�3AM�ON�BOARD�AND�CAN�BE�EXPANDED�UP�TO�
�.B�USING�STANDARD�SIMM�MODULES�
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(71�"��������1LUS���.B�)ARD�%ISK�� FEATURES�
ON�BOARD�3AM�EXPANSION�TO����.B�WITH�HIGH�SPEED�
'AASTROM�CONTROLLER��"UTOBOOTING
�INCLUDES�EXCELLENT�EASY�
TO�USE�INSTALLATION�SOFTWARE�
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)ARD�%RIVE������SPEED�RUNNING�AT���.HZ�
.+$�13*$&�_������

(71�4� **�)ARD�%RIVE�	"������������2UALITY�
2UANTUM� DRIVES�RUNNING�AS�FAST�AS���MS�PLUS�THE�EXCELLENT�
(71�CONTROLLER�BOARD
�WITH�THE�ABILITY�TO�ADD�UP�TO��.B�
MEMORY�	4*..4
�

��.B�VERSION�_�������
/&8������.B�VERSION�_������

4*..�.0%6-&4���_������PER���MEG

'�0���$"'�0(+�,��� ��������� Q

'EATURES� INCLUDE���"BILITY�TO�OPEN�TWO�DOCUMENTS�AT�
ONCE
� *MPORT� ,INDWORDS� �� FILES
� 1ROXIMITY� SPELL�
CHECKER� AND� THESAURUS
� 5EXT�FLOW�AROUND�GRAPHICS��
3EQUIRES� �.B�3".�
555555555555& #��)+ "� � �P�����555555555555

1305&95�7������������������������������������������������ _�����
1EN�1AL�7���������������������������������������������������_�����
8ORDWORTH�7*������6�,��7ERSION���������������������_�����

'�0���&�1")%�'� �

-ATEST� RELEASE�OF�THIS�EXCELLENT�SPREADSHEET���UP�TO
�� WORKSHEETS� OPEN� AT� ONCE
� ��� IN� BUILT� FUNCTIONS
�
��� GRAPH� STYLES
� DATABASE� FACILITY
� COLOUR� OR�MONO�
PRINTING�AND�MUCH�MORE�
3EQURIES� �� .B�

&#��)+ "� � �P�����

'�0����- "(' � +�)%�2 � """

.+$�13*$&�_�����

�� 7��& ",��%%�'�(., IT �� ��pj� j
4TEREO�.ASTER���������������������������������������� ���_�����
5ECHNO�4OUND�5URBO������������������������������ ���_�����
1RO�.IDI�*NTERFACE����������������������������������� ���_�����
)OME�"CCOUNTS�� ����������������������������������� ���_�����
%&-69&�1"*/5�� ��������������������������������� ��_�����
)ISOFT�%EVPAC���������������������������������������� ���_�����
)ISOFT�)I�4PEED�1ASCAL��������������������������� ���_�����

+(&�(�)+(�.�-,
/&8���5",&��

/EW�"NIMATION�PACKAGE�FROM�3OMBO�
.+$�13*$&�_�����

7*%*�$0-063�40-65*0/
7IDI�$OLOUR�PACKAGE���INCLUDING�7IDI�%IGITISER
�7IDICHROME�

SOFTWARE�AND� FREE�1HOTON�1AINT�
.+$�13*$&�_�����

3(#�41-*55&3�p�FOR�USE�WITH�7IDICHROME�
OR�%IGIVIEW��	INCLUDES�146

.+$�13*$&�_�����

$0.1-&5&�$0-063�40-65*0/
1ACKAGE�INCLUDES�7IDI�"MIGA
�7IDICHROME�AND�THE�3(#�

4PLITTER�FOR�A�COMPLETE�COLOUR�DIGITISING�OUTFIT��
/05&��'OR�BEST�COLOUR�PICTURES�YOU�REQUIRE�A�VIDEO�

CAMERA�OR�PERFECT�STILL�FRAME�7$3�
.+$�13*$&�_������

$OMP�$OL�4OLUTION���5AKE����.+$�13*$&� _�������
3OMBO�PRICES�HELD�WHILST�STOCKS�LAST�

N� '�0���&� �&"1�&�,-�+

/EW�4TEREO�SAMPLER�AND�DIGITAL�EFFECTS�PACKAGE��
.+$�13*$&�_�����

30.#0�PRICES�HELD�WHILST�STOCKS�LAST��
$ALL�FOR�DETAILS�OF�NEW�3OMBO�%IGITISER�

/"��( �-"-%"' 
)+�,�'-�-"('

#IG�"LTERNATIVE�4CROLLER��������������������������� _�����

#ROADCAST�5ITLER�**���������������������������������_������

+( �-�� �+(� �' � �' %(�$
#UDGET�PRICED�GENLOCK
�INCLUDES�FADER�

.+$�13*$&�_������
3OCTEC�1LUS�(ENLOCK� _������

�&(,��� -=: �� G:6ID G
/&8���&"4:�".04���1OWERFUL�BUT�EASY����_�����

".04�7 *�����5HE�ORIGINAL�-ANGUAGE����� _�����
".04�$0.1*-&3� ���������������������������������_�����
".04��%�����������������������������������������������_�����

".*("�&%6$"5*0/"-� �
'6/�4$)00-��
PROBABLY�THE�BEST�SELLING�&DUCATIONAL�4OFTWARE�FOR�THE�
"MIGA���GREAT�SOUND�AND�GRAPHICS�AND�NOW�CONFORMS�
TO�THE�/ATIONAL�$URRICULUM�	'4����'4�


'UN�4CHOOL����
'UN�4CHOOL���
'UN�4CHOOL���
'UN�4CHOOL��

'UN�4CHOOL����
'UN�4CHOOL���
'UN�4CHOOL���
'UN�4CHOOL��

��PROGRAMS�PER�PACK
UNDER�� ��������������������� ����_����
��TO�� ����������������������� ����_����
OVER������������������������� ����_����

��PROGRAMS�PER�PACK
UNDER�� ��������������������� ���_�����
��TO�� ����������������������� ���_�����
OVER������������������������� ���_�����

/&8���'UN�4CHOOL����� ��PROGRAMS�PER�PACK
'UN�4CHOOL��� UNDER�� ������������������������� _�����
'UN�4CHOOL��� ��TO�� ��������������������������� _�����
'UN�4CHOOL��� ��TO� ��������������������������� _�����

"LL�'UN�4CHOOL�PROGRAMS�WILL�WORK�WITH�A�STANDARD�
���K�"MIGA�AND�THE�NEW�"����1LUS�

,04.04�"NSWERBACK�+UNIOR�2UIZ��
INCLUDES�����GENERAL�KNOWLEDGE�QUESTIONS
AND�A�GAME�REWARD���������������������������������������_�����

"NSWERBACK�4ENIOR�2UIZ��
AS�ABOVE�BUT�FOR�AGE�������������������������������� _�����

'ACTFILES���ADD�ON�QUESTION�PACKS�FOR�THE�"NSWERBACK�
2UIZ�
'ACTFILE�4PELLING�	����
�������������������������������������_����
'ACTFILE�"RITHMETIC�	����
���������������������������������_����

,04.04�-ANGUAGE�5UTORS�� WITH�A�VOCABULARY�OF�OVER�
�����WORDS���TNE�ABILITY�TO�ADD�YOUR�OWN���UP�TO�($4&�
LEVEL�
'RENCH�.ISTRESS��������������������������������������������_�����
(ERMAN�.ASTER��������������������������������������������_�����
4PANISH�5UTOR����������������������������������������������� _�����
*TALIAN�5UTOR�������������������������������������������������� _�����

,04.04�.ATHS�"DVENTURE��5HE�LATEST�OFFERING�FROM�
,OSMOS�COVERS�THE�/ATIONAL�$URRICULUM�MATNS�USING�A�
SERIES�OF�FOUR�GAMES��5HERE�ARE�FOUR�DIFFICULTY�LEVELS�
AND�YOUR�PERFORMANCE�CAN�BE�KEPT�AND�PRINTED�
OUT��	����
����������������������������������������������������� _�����

-$-�40'58"3&
1RIMARY�.ATHS�$OURSE�	����
������������������������ _�����
.ICRO�.ATHS�	($4&�LEVEL
����������������������������� _�����
.ICRO�'RENCH�	($4&�LEVEL
���������������������������� _�����
.ICRO�&NGLISH�	($4&�LEVEL
���������������������������� _�����
3EADING�AND�8RITING�$OURSE�	��
������������������_�����

/&8���.&&5�"%��
"%*�IS�A�FRIENDLY�ALIEN�BEING�THAT�APPEARS�ON�THIS�LATEST�
RANGE�OF�EDUCATIONAL�SOFTWARE�FROM�&UROPRESS�	THE�MANUd
FACTURERS�OF�THE�FUN�4CHOOL�RANGE
�� &ACH�PACKAGE�IS�
SPECIFICALLY�DESIGNED�TO�FOLLOW�THE�/ATIONAL�$URRICULUM�FOR�
A�PARTICULAR�SCHOOL�YEAR�

&/(-*4)�������
'EATURES�PRONOUNS
�VERBS
�ADVERBS
�SPELLING
�SYNONYMS
�
AND�PREFIXES�SUFFIXES�����������������������.+$�1RICE�_�����

&/(-*4)�������
6SING�DICTIONARIES�AND�REFERENCE�BOOKS
�CONSTRUCT�
ADVERBS
�PUNCTUATE�SENTENCES����������.+$�1RICE�_�����

."5)4�������
$OVERS�GEOMETRY
�ALGEBRA
�STATISTICS�SYMMETRY
�QUADRILATd
ERALS�AND�NUMBER�OPERATIONS������������.+$�1RICE�_�����
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COMMANDj� LANGUAGE�YOU�LL� DISCOVER�
THAT� IT� IS�POSSIBLE�TO�CREATE�A�
iPROGRAMj� THAT�WILL� ASK�YOU�QUESTIONS�
LIKE�NAME
� ADDRESS
� AMOUNT�AND�SO�
ON
@�AND�THEN� PLACE�THESE�DETAILS� INTO�
THE�CORRECT�POSITIONS�ON�THE� INVOICE�
TEMPLATE��YOU� CAN�EVEN�GET� IT�TO�
CALCULATE�TOTALS�AND�7"5��$HECK�OUT�
THE�4TORED�$OMMAND
�.AIL�.ERGING�
AND�4AMPLE�.ERGING�%OCUMENTS�
SECTIONS�OF�THE�MANUAL��+8

$0/'64&%�16#-*4)&3
*� HOPE�YOU�CAN�HELP�

K � ME�WITH�THIS�QUERY�AS
1F� i� IT � IS�PROVING�TO�BE

BEYOND�MY�LOGIC�AND�
UNDERSTANDING�

*� HAVE�BEEN�PLAYING�AROUND�WITH�
%51�FOR�SOME�TIME
�WITH� REASONABLE�
SUCCESS�ON�1AGE4ETTER
�AND� *� HAVE�
NOW�INVESTED� IN�1ROFESSIONAL�1AGE�� *�
EXPECTED�TO�BE�ABLE�TO�IMPORT�MY�
1AGE4ETTER�PAGES�STRAIGHT�INTO�IT
�
HOWEVER�THIS�DOESNjT �SEEM�TO�BE�THE�
CASE�� *S�THERE�A�WAY�TO�DO�THIS 

#UT�THIS� IS�NOT�MY�IMMEDIATE�
PROBLEM��5HE�NEED�TO�WRITE�TO�YOU� IS�
WITH�CONCERN�OVER�MY�LASER�PRINTER�� *�
HAVE�BOUGHT�A�1ANASONIC�,9�1�����
AS�A�SUBSTITUTE�TO�MY�,9�1�����DOTc
MATRIX
�AND� *�CANNOT�GET�A�FULL�"��
PRINT�OUT�FROM�THE�MACHINE�

*�AM�USING�AN�"MIGA�����WITH�
EXTRA�MEMORY�AND�HARD�DRIVE
�
RUNNING�8ORKBENCH�� � ��CAN�GET�THE�
FULL�"��IF�*� USE�THE�NEVER�VERY�HIGHLY�
RATED�,IND8ORDS
� HOWEVER�WHEN� *�
USE�1ROFESSIONAL�1AGE�*�CAN�ONLY�GET�
DOWN�TO�ABOUT���CM�FROM�THE�TOP�OF�
THE�PAGE��"NYTHING�BELOW�THIS�IS� LEFT�
OFF�

*�AM�AWARE�THAT�MOST� LASER�
PRINTERS�INDICATE�THE�NEED�FOR�A�
LARGE�MARGIN
�AND�HAD� *�NOT�BEEN�
GETTING�FULL�"��FROM�A�-ASER+ET� ***� *�
WOULD� PROBABLY�NOT�HAVE�CONSIDERED�
A� LASER�PRINTER�AT�AIL�

$AN�YOU�PLEASE�GIVE�ME�AN�
ANSWER
�ENABLING�ME�TO�GET�FULL�"��
FROM�1ROFESSIONAL�1AGE �&NCLOSED� IS�
A� LIST�OF�THE�SETTINGS� *�AM�USING�PLUS�
SAMPLES�OF�TEST�WORK�THAT� INDICATE�
THE�PROBLEM�

%.�7AUGHAN�
3ADLEY�
0XON

'IRSTLY
�1AGE4ETTER�**�DOCUMENTS�
CANNOT�BE� LOADED� INTO�1ROFESSIONAL�
1AGE�� %ESPITE�THE�MANY�SIMILARITIES
�
THERE�ARE�SEVERAL� THINGS�THAT�WORK�
QUITE�DIFFERENTLY
�WHICH� ALL�ENDS�UP�
WITH�THE�FILE�FORMATS�BEING�
INCOMPATIBLE�

*N�THEORY�IT�SHOULD�BE�POSSIBLE�TO�
WRITE�A� PROGRAM�TO�CONVERT�
1AGE4ETTER�**�DOCUMENTS� INTO�A�
FORMAT�WHICH� IS� READABLE�BY�
1ROFESSIONAL�1AGE
� BUT�YOU�	AND�
EVERYONE�ELSE
�WILL� HAVE�TO�WRITE�TO�
(OLD�%ISK�ABOUT�THIS�AND�THROW�
YOURSELVES�ON�THAT�COMPANY�S�MERCY�

*N�THE�MEANTIME� ITjLL� BE�QUICKER�
AND� LESS�FRUSTRATING�TO�RE�CREATE�YOUR�
1AGE4ETTER�**�PAGES� IN�1ROFESSIONAL�
1AGE�BY�HAND�

5HE� L0IN� -ASER+ET�CUT�OFF�IS�A�
iFEATUREj� OF�THE�PRINTER�DRIVER�� *T�HAS�
BEEN�A�BIG�PROBLEM�FOR�YEARS�AND� *�VE�
BEEN�WARNING�PEOPLE�ABOUT�IT�IN�THIS�
MAGAZINE�	AND�OTHERS
�FOR�YEARS��
6NFORTUNATELY�MOST�PEOPLE�EITHER�
TAKE�NO�NOTICE�OR�THINK� *jM�KIDDING�� *�
DONjT �CARE
� IT�S� NOT�MY�MONEY�

5HE�REASON�,IND8ORDS�IS� PRINTING�
ALL�THE�WAY�TO�THE�BOTTOM�AND�
1ROFESSIONAL�1AGE�IS�CUTTING�OFF�AT����
INCHES� IS�BECAUSE�,IND8ORDS�IS�
DOING�A�TEXT�PRINTOUT
�WHILE�
1ROFESSIONAL�1AGE�IS�DOING�A�GRAPHICS�
PRINT�OUT��5HIS�USED�TO�BE�ONE�OF�THE�
MAIN�DIFFERENCES�BETWEEN�WORD�
PROCESSING�AND�DESKTOP�PUBLISHING
�
BUT�MOST�"MIGA�WORD�PROCESSORS�
HAVE�GRAPHICS�OUTPUT�FEATURES�THESE�
DAYS
� SO� IT�AFFECTS�THEM�AS�WELL�

5HE���� INCH� LIMIT�ONLY�AFFECTS�
GRAPHICS��:OUjLL�GET�THE�SAME�
PROBLEM�WITH�ANY�OTHER�"MIGA�
PROGRAM�THAT�PRINTS� IN�THIS�WAY�

*� HAVE�SEARCHED�WORLDWIDE
� AND� *�
CAN�FIND�NO�PROPER�"MIGA�-ASER+ET� **�
OR� ***� DRIVER�� *� KNOW�OF�NOBODY�WHO� IS�
DEVELOPING�ONE�

0N�+AMDISK���THERE� IS�A� -ASER+ET�
1LUS�DRIVER�THAT�HAS�THIS� L0IN�
GRAPHICS� LIMIT� REMOVED�� *TjS� NOWHERE�
NEAR�PERFECT
� BUT� ITjS�THE� BEST�THERE�
CURRENTLY�IS�

8HAT�AN�ABSOLUTELY�STUPID�STATE�
OF�AFFAIRS
� EH � *TjS�ABOUT�TIME�
)EWLETT�1ACKARD�AND�$OMMODORE�GOT�
OFF�THEIR�BUTTS�AND�DID�SOMETHING�
ABOUT� IT�

*F�THERE� IS� ANYONE�READING�THIS�
WHO� IS�CONSIDERING�BUYING�A� LASER�
PRINTER
�YOU�MAY�LIKE�TO�KNOW�THAT�
THERE� ARE�PROPER�"MIGA�PRINTER�DRIVERS�
FOR�THE�$ANON�-#1���AND�-#1���
SERIES�OF�LASER�PRINTERS
� AVAILABLE�ON�
+AMDISK���

5HE�+AMDISKS�COST�_��	INC
�FROM��
+".
� ���(REATFIELDS�%RIVE
� 6XBRIDGE�
6#���2/� 	A������������
�� #UT�
THEY�DONjT �TAKE�PLASTIC
�THE�SILLY�
PEOPLE��+8

#"%�4$"/4
8HEN�USING�MY�%ATEL�
(ENISCAN�HAND�
SCANNER�IN�PHOTO�
MODE
�WHY� IS�THE

PICTURE�QUALITY�SO�AWFUL �* T jS�MADE�
UP�OF�LARGE�DOTS�WHICH� *�CANNOT�
RETOUCH��&VEN� IN� LETTER�MODE
�WHEN�
SCANNING�SMOOTH� LINES
�THEY�COME�
OUT�JAGGED�

*S� IT�ME
�THE�SOFTWARE
�OR�THE�
HARDWARE 

*jM�INTO�%51
�HENCE�THE�
SCANNER��)OW�DO� *�GET�SMOOTH�
EDGES�TO� IMPORTED�GRAPHICS�USING�
1AGE4ETTER�����"ND�HOW�DO� *�SPEED�
UP�THE�PRINTING 

*� USE�THE�$OMPUGRAPHIC�FONTS�
FOR�MOST�OF�MY� LEAFLET
� BUT�FOR�
HEADLINES�THEY�ARE�NOT�SUITABLE��)OW

/(%#(� �1),�-
*�HAVE�A�$ANON�#+�L0E�BUBBLE�JE T�PRINTER��8ITH�THIS� *� BOUGHT�
THE�$ANON���PRINTER�DRIVER�

.Y�PROBLEM� IS�THAT�*�AM�ABLE�TO�PRINT�STANDARD�TEXT�
WITH�,IND8ORDS
� BUT�NOT�IN�4UPER'ONTS��5HE�COMPUTER�WILL�

NOT�ACCEPT�IT�AND�WILL� REVERT�ALL�TEXT�ON�THE�SCREEN�TO�THE�STANDARD�PRINTER�
FONT�

$AN�*� BUY�ADDITIONAL�FONTS�OR�SOFTWARE�TO�GET�THE�PRINTER�TO�DO�FANCY�
TEXT � *S�IT�WORTH� INVESTING�IN�ANOTHER�WORD�PROCESSOR�	SUCH�AS�1RO8RITE�
��� 
� TO�GET�QUALITY�TEXT
�OR�IS�IT�THE�DRIVER�THAT�NEEDS�TO�BE�UPDATED 

$HRISTOPHER�.ITCHELL�
%EESIDE�
$LWYD

:ES
�YOU� NEED�A�BETTER�WORD�PROCESSOR��"ND� THAT�$ANON��� PRINTER�DRIVER
� BY�
THE�WAY
� IS�AN� EARLY�DEVELOPMENT�VERSION� OF�THE�$ANON#+����DRIVER��5HEREjS�
A�MUCH�BETTER�DRIVER�SPECIFICALLY�WRITTEN�FOR�THE�#+�L0E�AND�#+�L0EX
� INCLUDING�
A�SPECIAL� PRINTER�PREFERENCES�AND�FONT�DOWNLOAD�PROGRAM
� AVAILABLE�ON�
+AMDISK���FROM�+".�d��������������+8

DO�*� USE�THE�FONTS�FROM�1AGE4ETTER
����WITHOUT�CREATING�JAGGIES 

*N�+ERSEY�THE�TWO�	�
� COMPUTER�
STORES�DO�NOT�CARRY� iUNUSUALj� EXTRAS�
LIKE�SCANNERS��)OW�CAN� *�TRY�BEFORE�*�
BUY�AND�ENSURE� *�GET�THE�RIGHT�TOOLS �
* jLL�NEED�A�GENLOCK�SOON���

3USSELL�#UTLER�
5RINITY�
+ERSEY

5HE�REASON�YOUR�PHOTO�SCANS�ARE�SO�
AWFUL� IS� BECAUSE�THE�%ATEL�(ENISCAN�
SOFTWARE�AND�HARDWARE� ISNjT �UP�TO�
THE�JOB�

8HAT�YOU�NEED� IS�A�SCANNER�
PACKAGE�WHICH�ENABLES�YOU�TO�TURN�
THE�DITHER�CREATED�BY�THE�SCANNER�
	THE�PATTERN�OF�LARGE�DOTS�YOU�
MENTION
� INTO�A�TRUE����GREYSCALE�
IMAGE��8E�PUBLISHED�A�HAND�SCANNER�
ROUND�UP� IN� ISSUE����� �READ�THAT�IF�
YOU�WANT�IN�DEPTH� INFORMATION
� BUT�
THE�BOTTOM� LINE�OF�THE�ARTICLE� IS�
BASICALLY�THAT�THE�1OWER�4CANNER�IS�
CURRENTLY�THE�BEST�

5O�OBTAIN�SMOOTH�EDGES�TO�
IMPORTED�BITMAPS� IN�1AGE4ETTER�**�
YOU�NEED�TO�SCALE�THE�GRAPHIC�DOWN�
TO�AT�LEAST���� PER�CENT�OF�ITS�FULL� SIZE��
%OUBLE�CLICK�ON�THE� BOX�THATjS�
HOLDING�YOUR�GRAPHIC�AND�ADJUST�BOTH�
SCALING�FIGURES�TO�BE������� 	*F�YOUR�
GRAPHIC� IS�MED�RES�YOU�WILL� NEED�TO�
DOUBLE�THE�:�FIGURE�TO� KEEP�THE�
CORRECT�ASPECT�RATIO
�

1RINTING�AT�HIGH� RESOLUTION�TAKES�
TIME�� *TjS�NOT�GOVERNED� BY�THE�
SOFTWARE�PARTICULARLY
� IT jS�DOWN�TO�THE�
SPEED�OF�THE� PROCESSOR� INSIDE�THE�
COMPUTER�AND�THE�SPEED�OF�THE�
PRINTER�ITSELF��5HE�ONLY�WAY�TO�
SIGNIFICANTLY�SPEED�THINGS�UP� IS�TO�
BUY�AN�ACCELERATOR�

:OU�CANNOT�USE�"MIGA�BITMAP�
FONTS� IN�1AGE4ETTER�**
� LIKE�THOSE�
USED�WITH�1AGE4ETTER����
�WITHOUT�
GETTING�JAGGY�OUTPUT��5HATjS�WHY�
$OMPUGRAPHIC�FONTS�WERE� INVENTED��
4PEAK�TO�(EORGE�5HOMPSON�4ERVICES�
	d������������
�ABOUT�1%�AND�
SHAREWARE�$OMPUGRAPHIC�TYPE�FONTS

OR�&.�$OMPUTERGRAPHIC� 	b������
������
�FOR�COMMERCIAL� FONTS�FOR�
1AGE4ETTER�**�

*�M�NOT�SURE�HOW�YOU�EXPECT�ME�
TO�ANSWER�YOUR� LAST�QUESTION��.OVE�
TO�SOMEWHERE�THAT�HAS�MORE�
COMPUTER�SHOPS �0,
� SILLY�ANSWER�
MAYBE
�BUT�IF�THE�PRODUCTS�CANjT�
COME�TO�YOU
� THEN�WHAT�OTHER�CHOICE�
IS�THERE�BUT�FOR�YOU�TO�GO�TO�THE�
PRODUCTS 

)OW�ABOUT�MAKING�A�TRIP�TO�THE�
'UTURE� &NTERTAINMENT�4HOW�AT�
8EMBLEY�NEXT�/OVEMBER���� � *TjS�
EITHER�THAT�OR�TAKE�THE�ADVICE�GIVEN� IN�
"MIGA�4HOPPER��8HICH
� AFTER�ALL
� IS�
WHAT�WEjRE� HERE�FOR�� +8

/0�8":�%08/
*� HAVE�A�.ICRO-INE�
6��"���PIN�PRINTER
�
AND�WHEN� IT�PRINTS�THE�
LETTERS� iPj 
� iYj�AND� iG j�

IT � LEAVES�OFF�THE�BOTTOM�PART�OF�THE�
LETTER�SO�THAT� iPj� LOOKS� LIKE�AN� iOj�
AND� iYj� LIKE�A� iUj�

*�DONjT �KNOW�WHETHER�MY�PRINTER�
HEAD� IS�DAMAGED�OR�* jM�USING�THE�
WRONG�DRIVER�� *jVE�USED�GENERIC
�
0KIDATA
�0KIMATE�AND�&PSON�DRIVERS�
FROM�THE�&XTRAS�DISK�TO�NO�AVAIL�

."�)AWES�
/EWPORT�
(WENT

:UP
� THE� HEAD�S� KNACKERED�� *�THINK�
YOU�LL� FIND� IT jLL� BE�CHEAPER�TO�BUY�A�
NEW�PRINTER�THAN�GET�THAT�OLD�
.ICRO-INE�FIXED��:OU�COULD�DO�A� LOT�
WORSE�THAN� REPLACING�IT�WITH� THE�4TAR�
-$����
� FOR�WHICH�THERE� IS�A�PROPER�
"MIGA�PRINTER�DRIVER
�WRITTEN�
SPECIFICALLY�FOR�THE�-$����
� ON�
+AMDISK��� 	FROM�+".�ON������
������
��+8

803,#&/$)���'"*-63&
R � I � ? � *� HAVE�BOUGHT�
� � I � � 8ORKBENCH���� *�OWN

AN�"�����WITH�(71�
4ERIES� **�HARD�DRIVE

AND��.B�OF�EXTRA�3".�� *� INSTALLED

�
�
�������	��� �����	� ���� ��	��	
�	������
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)ARD�DRIVE�� �-IKE�A�FLOPPY�DRIVE
� BUT�MUCH�BIGGER�AND�FASTER��"LSO
� ITS�DISK�
CANNOT�BE�REMOVED�

,ICKSTART�� �5HE�MOST�BASIC�AND�CENTRAL� PART�OF�THE�"MIGA�S�OPERATING�SYSTEM��
5HESE�DAYS� IT�IS�HELD� IN�30.
� SO�THAT� IT� IS� IMMEDIATELY�PRESENT�WHEN�THE�
MACHINE� IS�SWITCHED�ON��"L000S�HAVE�,ICKSTART�ON�A�FLOPPY�DISK�MEANING�
THAT�ON�POWER�UP�THIS�DISK�MUST�BE� INSERTED�BEFORE�THE�8ORKBENCH�DISK�

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�

,)'�� �3EAD�0NLY�.EMORY�IS�USED�TO�STORE�ESSENTIAL� PROGRAMS
� SUCH�AS�
,ICKSTART�AND�MANY�OF�THE� LIBRARY�ROUTINES��5HESE�DO�NOT�HAVE�TO�BE�REc
LOADED�EACH�TIME�THE�"MIGA� IS�SWITCHED�ON�BECAUSE�30.�RETAINS� ITS�
CONTENTS�WITHOUT�POWER��/O�NEW�INFORMATION�CAN�BE�WRITTEN�TO�30.
�
HENCE�THE�NAME�3EAD�0NLY�

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

THE� iWONDERFUL�8ORKBENCH����
SOFTWARE�ON�MY�HARD�DRIVE
� BOUGHT�A�
30.�SWITCHER�FROM�1HOENIX
� AND�
FITTED�MY�OLD�������AND�THE�NEW
�����30.��4INCE�HAVING�HAD�THE�
8ORKBENCH���*�HAVE�HAD�A�PROBLEM�
WITH�THE�SCREEN� LOCKING�UP�AND�
PROGRAMS�GENERALLY�CRASHING�ABOUT��
%1AINT��
� 7IDEO�4TUDIO�	THE�
8ORKBENCH�����VERSION

�1LATINUM�
8ORKS
�1AGESETTER�	THE�FREE�ONE�ON�
THE�.AY�ISSUE�OF�"MIGA�'ORMAT
� AND�
OTHER�PROGRAMS�AII�DO�THIS��5HIS� IS�
INFURIATING�ESPECIALLY�IF�*jVE�JUST�
SPENT�TWO�HOURS�DRAWING�ONLY�TO�FIND�
SCREEN� LOCKS�UP�WITHOUT�WARNING�

*�HAVE�HEARD�A� RUMOUR�THAT�THERE�
ARE�SOME�BUGS� IN�8ORKBENCH��
�
NAMELY�A�SCREEN�HANG�AND�A�WHITE�
BAR�THAT�APPEARS�ON�THE�TOP�OF�THE�
DISPLAY�WHEN�USING�CERTAIN�TITLING �
PROGRAMS�SUCH�AS� 7IDEO�4TUDIO�AND�
4CALA��"RE�THESE�RUMOURS�TRUE 

*�PHONED�$OMMODORE�AND�WAS�
TOLD�TO�PHONE�THE�DEALER�*�HAD�
BOUGHT�THE�COMPUTER�FROM�AS�*�
WASNjT �ALLOWED�TO�TA LK �TO�THE�
TECHNICAL�DEPARTMENT�DIRECT
� I�
EXPLAINED�THAT� *� BOUGHT�THE�
COMPUTER�FROM�ONE�DEALER�AND�THE�
UPGRADE�FROM�ANOTHER
�AND�THAT�I�
DIDNjT�KNOW�WHICH�TO�PHONE�� *�WAS�
STILL�NET�ALLOWED�TO�SPEAK�TO�
$OMMODORE�S�TECHNICAL�SUPPORT�
DEPARTMENT�� *�AM�APPALLED�AT�THE�
TREATMENT�*� HAVE� RECEIVED�AT�THE�
HANDS�OF�$OMMODORE�

1HONING�THE�SUPPLIER�OF�THE�
UPGRADE�PRODUCED�NO�RESULTS
� I�WAS�
TOLD�THAT�ANOTHER�CHIP� IN�MY�
COMPUTER�WAS�FAULTY
�AND�THAT�THIS�
FAULT�ONLY�COMES�TO� LIGHT�WITH�
8ORKBENCH����.Y�QUESTION�TO�YOU� IS�
CAN�YOU�HELP�ME �8HAT� IS�WRONG �*S�
IT �THE�NEW�8ORKBENCH 

"LSO
� IS�THERE�A�WAY�OF�BEING

ABLE�TO�BOOT�FROM�A�CHOICE�OF�
STARTUP�SEQUENCES�FROM�MY�HARD�
DRIVE�SO� *�COULD�CHOOSE�����OR����� 

4TEVE�'LAMBERT�
"NDOVER�
)ANTS

*� MUST�SAY�THAT� *�M�SUPRISED�WITH�THE�
PROBLEMS�YOU�ARE�HAVING�WITH�
,ICKSTART������� *jVE�BEEN�USING�
,ICKSTART����� IN�VARIOUS�VERSIONS�FOR�
TWO�YEARS�NOW
� AND� IT�HAS�GOT�TO�THE�
STAGE�WHERE� *� HAVE�DELETE�MY�ENTIRE
���� PARTITION�FROM�MY�MACHINE�AS� IT�
NEVER�GETS�USED�

"LL� THE�MACHINES�AT�OUR�OFFICE�
NOW�USE�,ICKSTART��� 	EXCEPT�A�COUPLE�
OF�VERY�EARLY�$%57S�THAT�NEED�SPECIAL�
30.S

�THESE�MACHINES�ARE�USED�
VERY�HEAVILY�FULL�TIME�RUNNING�MORE�
APPLICATIONS�THAN�OUR�#ANK�.ANAGER�
CARES�TO� REMEMBER
� AND� *� HAVE�TO�SAY

THAT�,ICKSTART������ IS�ONE�OF�THE�
MOST�STABLE�OPERATING�SYSTEMS� *�
HAVE�USED� ON�ANY�COMPUTER�

5HERE�ARE� PROBLEMS�WITH�OLD� 	AND�
SOME�NOT�SO�OLD
�SOFTWARE��.ANY�
PROGRAMS�WRITTEN�BEFORE� ,ICKSTART�����
BECAME�AVAILABLE� HAVE�SINCE�BEEN�
UPDATED
� SO� IT� IS�WORTH�CHECKING�WITH�
SUPPLIERS�FOR� INFORMATION�ON�THIS�

5HERE�ARE�KNOWN�PROBLEMS�WITH�
%1AINT���RUNNING�UNDER�,ICKSTART�����
ON�AN� UNACCLERATED�"MIGA�	THE�
PALETTE�EDITOR�WILL� CRASH�THE�MACHINE�
AFTER�A�FEW�CLICKS
��5HIS� IS�A�BUG
� AND�
HAS�BEEN�FIXED� IN�VERSION����
�
AVAILABLE�FROM�&LECTRONIC�"RTS�BY�THE�
TIME�YOU� READ�THIS�

*� HAVE�NEVER�COME�ACROSS�
PROBLEMS�WITH�8ORKBENCH� ���� LIKE�
THE�RUMOURS�YOU�HAVE�DESCRIBED�� *T�
SOUNDS�AS� IF�SOMEONE� IS�GETTING�
CONFUSED�WITH�THE� PROBLEM�ON�THE�
"MIGA������"�����%ISPLAY�
&NHANCER�WHERE�THE�TOP�HALF�LINE� IS�
NOT�DEINTERLACED�

*T�SOUNDS�TO�ME�FROM�THE�
SYMPTOMS�WHICH�YOU�ARE� REPORTING�
THAT�BUGGED�SOFTWARE� IS�CAUSING�YOUR�
PROBLEMS
� NOT�THE�,ICKSTART��
$OMMODOREjS� RELUCTANCE�TO�GET�
INVOLVED� IS�UNDERSTANDABLE��
$OMMODORE�SELLS� ITS�MACHINES�TO�
DEALERS
�WHICH� IN�TURN�SELL� THE�
MACHINES�TO�THE� PUBLIC�

5HE�FIRST�PORT�OF�CALL� FOR�ANY�
COMPLAINTS
� QUESTIONS�OR�QUERIES�
ABOUT�HARDWARE�SHOULD�BE�TO�THE�
DEALER
� AND� IN�MY�OPINION� DEALERS�
WHICH� KNOW�NOTHING�ABOUT�THE�"MIGA
�
OR�TRY�AND�PASS�THE�BUCK�TO�
$OMMODORE�SHOULDNjT �BE� IN�
BUSINESS�

"�TIP�FOR�BUYING�THINGS�HERE��
PHONE�UP�THE�DEALER
� ASK�TO�TALK�TO�
THE�TECHNICAL�DEPARTMENT�AND�ASK�
THE�PEOPLE�THERE�A�QUESTION�� *F�THEY�
ARE�PREPARED�TO�TALK�TO�YOU�ABOUT�
PROBLEMS�NOT�DIRECTLY�RELATED�TO�
SOMETHING�YOU�HAVE�BOUGHT�FROM�
THEM
�AND�THEY�KNOW�WHAT�THEY�ARE�
TALKING�ABOUT
� THEN�THERE� IS�MORE

CHANCE�OF�THEM�HELPING�YOU�OUT� IF�YOU�
HAVE�PROBLEMS��0NLY�BUY�FROM�BOX� ��
SHIFTERS� IF�YOU�ARE�PREPARED�TO�SORT�
THESE�PROBLEMS�OUT�YOURSELF��
$OMMODORE� HAS�BETTER�THINGS�TO�DO�
THAN�MAKE�UP�FOR�THE� LACK�OF�SUPPORT�
GIVEN�BY�MANY�DEALERS�

"ND�A�QUICK�WAY�TO�EXECUTE�TWO�
DIFFERENT�STARTUP�SEQUENCES�FOR�
DIFFERENT�VERSIONS�OF�,ICKSTART���

/AME�YOUR�TWO�STARTUP��
SEQUENCES�AS�4TARTUPL���AND�
STARTUP����� /OW�TYPE� IN�THE�
FOLLOWING�AS�YOUR�FILE�NAMED�STARTUP��
SEQUENCE�

H 8 D E <B A � 8 J 8 6 � ? < 5 D 4 D K � ���
< 9 � I 4 DA
8 J 8 6 G F8 � � E � + F 4 D F G C ? � � � �
8 ? E 8
8 J 8 6 G F8 � � E � E F 4 D F G C � � 
 � �
8 A 7 < 9

3EMEMBER�YOU�WILL� HAVE�TO�HAVE�TWO�
SETS�OF�$
-
-IBS�AND� %EVS�DIRECTORIES�
AND�ASSIGN�THEM�ALL�FROM�YOUR�
SCRIPTS��+3

6/%&3�83"14
*�NEED�A�WORD�
PROCESSOR�THAT�WILL� LET�
ME�WRAP�TEX T�AROUND�
IMPORTED�PICTURES�

CREATED�WITH�%ELUXE�1AINT�***�� * jVE�
LOOKED�AT�1EN�1AL�AND�8ORDWORTH�

"RE�EITHER�OF�THESE�PACKAGES�
ANY�USE�ON�A��.B�"MIGA����
�AS� *�
UNDERSTAND�THAT�VERY�LITTLE �SPACE�
WILL�BE� LEFT�FOR�TEXT�ONCE�AN� IMAGE�
HAS�BEEN� IMPORTED 

"RE�THERE�ANY�ALTERNATIVE�WORD�
PROCESSORS
�OR�MUST�*� INCREASE�MY�
"MIGA����jS�MEMORY � *N�WHICH�
CASE
�WHAT�ARE�MY�OPTIONS�BEARING�
IN�MIND�THAT� *�DO�NOT�HAVE�A�HARD�
DRIVE�AND�AM�OTHERWISE�HAPPY�WITH�
A��.B�MACHINE 

%AVID�-UDGATE�
-IGHTWATER�

4URREY

#OTH�THE� PACKAGES�YOU�MENTION�CAN�
BE�USED�ON�A��.B�"MIGA
� BUT�YOU�
WILL� BE�SEVERELY� RESTRICTED�AS�TO�WHAT�
YOU�CAN�CREATE�AND�PRINT��5HE�ONLY�
SOLUTION� IS�MORE�MEMORY�

5HERE�ARE�TWO�WAYS�TO�EXPAND�
THE�MEMORY�OF�YOUR�"MIGA������
INTERNALLY�OR�EXTERNALLY�

*NTERNAL� MEMORY�BOARDS�ARE� LESS�
EXPENSIVE
� BUT�THEY�WILL� REQUIRE�YOU�
TO�OPEN�UP�YOUR�"MIGA
� REMOVE�THE�
������$16
� INSERT�THE�BOARD� INTO�THE�
$16� SLOT
� AND�THEN� PUT�THE�������
$16� IN�THE�SPACE� PROVIDED�ON�THE�
MEMORY�BOARD��4OME� INTERNAL�
MEMORY�BOARDS�ALSO� REQUIRE�YOU�TO�
RUN�A�FLY�LEAD�FROM�THE�BOARD�TO�THE�
(ARY�CHIP�

*F�READING�THE�ABOVE�PARAGRAPH�
MADE�YOU�GO�WEAK�AT�THE� KNEES
�
THEN�YOUjLL� HAVE�TO�BUY�AN�EXTERNAL�
MEMORY�BOX�THAT�SLOTS� INTO�THE�
EXPANSION� PORT�ON�THE� LEFT�HAND�SIDE�
OF�THE�"MIGA��+8

 �))�1%"� ,/� )"�
*�AM�THE�OWNER�OF�AN�"MIGA�"����WITH�A�SINGLE�EXTERNAL�DISK�
DRIVE
�4TAR�-$����PRINTER�AND�AN�"MSTRAD�%.1�����PRINTER��
8HAT� *�WOULD� LIKE�TO�KNOW�IS�WHETHER�THERE�IS�A�5ELETEXT�
ADAPTOR�AVAILABLE�FOR�THE�"MIGA�SUCH�AS�THOSE�AVAILABLE�FOR�

THE�##$�.ICRO�THAT�WE�HAVE�AT�MY�SCHOOL��*F�SO
�COULD�YOU�PLEASE�TE LL�ME�
HOW�MUCH�IT �COSTS�AND�WHERE�*�CAN�BUY�IT�

"LSO
� *�AM�THINKING�ABOUT�PURCHASING�A�HARD�DRIVE�FOR�MY�"400�TO �STORE�
GAMES�SUCH�AS�4ILENT�4ERVICE�AND�'���'ULCRUM�AS�WELL�AS�*''�FILES�FROM�
%1AINT��8HICH�WOULD�YOU�RECOMMEND 

3OBIN�-ITTLE�
-ANARK�

4COTLAND

:OUjRE� IN� LUCK��"�5ELETEXT�ADAPTOR�IS� AVAILABLE�FOR�THE�"MIGA� IN�THE�FORM�OF�
.ICRO5EXT�� *TjS�AVAILABLE�FOR�_�������FROM�.ICRO5EXT�g �������������

*F�YOUjRE� AFTER�A�HARD�DRIVE
� THEN�YOU�WONjT�GO�FAR�WRONG�WITH�A�(71�
*MPACT�4ERIES���DRIVE��"VAILABLE� IN�EITHER����OR����.B�CONFIGURATIONS
�THE�
(71�DRIVES�ARE�SOME�OF�THE�FASTEST�AND�MOST�CAPABLE�DRIVES�AVAILABLE�FOR�THE�
"MIGA��5HE�BASIC���.B�(71�DRIVE�COSTS�_����AND� IS�AVAILABLE�FROM�4ILICA�
4YSTEMS�W���������������+)
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"(/64�"("*/
$OME�ON�GUYS
�GET�
YOUR�ACT�TOGETHER�
ABOUT�THIS��.B�$HIP�
MODIFICATION�� *N�

+UNEjS�"MIGA�"NSWERS�4PECIAL�YOU�
ANSWER�TO�'AT�AGNUS�-OW�%OWN�WAS�
FOR�REVISON���"MIGAjS�� k5HE�TRACK�
YOU�WILL�NEED�TO�CUT�IS�THE�ONE�
CARRYING�THE�@&93".�SIGNAL���l�
4URELY
� THIS�WILL�JUST�DISABLE�THE�
TRAPDOOR�EXPANSION�AS�YOU�SAID� IN�
REPLY�TO�.EMORY�4WITCHING�

-ATER�ON� IN�THE�"MIGA�"NSWERS�
LETTER�4CAN
�#ANG��*STHIAQ�"HMAD�
WRITES�IN�TO�SAY�HE�HAS��.B�$HIP�
3".�WITH�AN������"GNUS��
"CCORDING�TO�YOU�AND�JUST�ABOUT�
EVERYONE�ELSE�YOU�NEED�AN�����"�
'ATTER�"GNUS
�OR�DONjT �YOU 

:OU�DONjT �SEEM�TO�BE�ABLE�TO �
MAKE�UP�YOUR�MIND�ABOUT�THE�
MAXIMUM�ACCESS�TIME�THE�TRAPDOOR�
EXPANSION�CHIPS�NEED�TO�BE�EITHER��
"GAIN
� IN�4CAN�#ANG��YOU�SAY�THEY�
NEED�TO�BE�AT� LEAST����NS�TO�WORK
�
YET�IN�$HIP�3AM�1IPPED�YOU� REPLY�
k5HE�EARLY�"����USED�SLOW����NS�
AND����NS�CHIPS���l �

-OOKING�INSIDE�MY�"����*jVE�GOT�
������NS�CHIPS�AND�������NS�
ACCESS�CHIP�ON�THE�TRAPDOOR��.Y�
QUESTIONS�ARE�
A
�8ILL� THE����NS�CHIPS� IN�THE�
TRAPDOOR�EXPANSION�WORK�0,�FOR�
$HIP�MEM 
B
�%O�*� NEED�AN�����"�"GNUS 
C
� )OW�EASY�IS� IT�TO�REPLACE�THE�
"GNUS�CHIP�HOLDER�AS� *jVE�BENT�MINE�
OUT�OF�SHAPE��8HAT�SORT�OF�PRICE� IS�IT�
GOING�TO�COST�ME�TO�HAVE� IT�DONE�
iPROFESSIONALLYj 
D
�8ILL�A�FATTER�"GNUS�����"�WORK�
0,�WITH�,ICKSTART�����SWITCHED� IN 
E
� *F�*�GET�A�NEW�"GNUS
�WHICH� PIN�
DO�*� HAVE�TO�ISOLATE�SO�AS�NOT�TO �
BOOT�UP�IN�/54$�MODE 

4TUART�#URGE�
.AIDSTONE�

,ENT

6NFORTUNATELY�$HIP�3".�EXPANSION� IS�
NOT�JUST�A�MATTER�OF�iIT�WORKSj� OR� i *T�
DOESNjT�WORK���"S�MANY�PEOPLE� HAVE�
DISCOVERED
� SOMETIMES�THEY�GET�A�
SYSTEM�THAT� iSORT�OF�WORKS�
� OR�
iSOMETIMES�WORKSj ��5HIS� IS
�QUITE�
OFTEN
�DUE�TO�3".�SPEEDS�� ���NS�
CHIPS�ARE�REALLY�TOO�SLOW�TO�BE�
RELIABLE�AS�$HIP�3".
� AND�YOU�WILL�
FIND�YOUR�MACHINE�WILL�CRASH�QUITE�
OFTEN�WITH�THEM�

���NS�ARE�USUALLY�0,
� BUT�ON�
NEWER�"���S�THEY�CAN�BE�TOO�SLOW�� *T�
DEPENDS�ON�THE� REVISION�OF�THE�
BOARD
�THE�SPEED�OF�THE�CHIPS�ON�THE�
"MIGA�MOTHERBOARD� 	TWO�OF�OUR�
"MIGA����S�HAVE� RIDICULOUSLY�FAST�
��NS�CHIPS�FITTED��WE�NEEDED���NS�
3".�FOR�THE�$HIP�MEMORY�ON�THESE
�

5HE�@&93".�SIGNAL� IS� INDEED�THE�
RIGHT� LINE�TO�CUT�� *T� INDICATES�THAT�
&XPANSION�3".� 	AS�OPPOSED�TO�$HIP�
OR�'AST�3".
� IS�FITTED�TO�THE� SLOT�

8HEN�DISCONNECTED�NORMALLY
� IT�
DISABLES�3".
� BUT�IT�NEEDS�TO�BE�
DISCONNECTED�WHEN�THE�3".� IS�USED�
AS�$HIP�3".�

:OU�NEED�AN�����"�"GNUS�FOR�
�.B�OF�$HIP�3".��5HE������CAN�
ONLY�ADDRESS����,B�OF�$HIP�3".
� NO�
MORE�

5HE�"GNUS�CHIP�HOLDER�IS� A� RIGHT�
PAIN� TO� REPLACE
� SO� *� SUGGEST�YOU�
TAKE� IT�DOWN�TO�YOUR�LOCAL�57�REPAIR�
SHOP�AND�ASK�THEM�TO�FIX�IT�� *T� ISN�T�
LIKELY�TO�COST�MORE�THAN�A�FEW�QUID�

"S�FOR�,ICKSTART����
�THERE�
SHOULDNjT�BE�ANY�PROBLEMS�WITH� �.B�
OF�$HIP�3".
� ALTHOUGH� *jVE� NOT�TRIED�
THIS�COMBINATION�FOR�LONG�

5HE�PIN�TO� ISOLATE� IS�PIN���
�
MARKED�AS�5&45�IN�THE�"GNUS������
DIAGRAM� IN�THE�"MIGA�MANUAL��+3

4"'&�1"3,*/(
"BOUT�SIX�MONTHS�AGO�
*�SOLD�MY�AGEING�"����
AND�BOUGHT�A�NEW�
"����1LUS��.Y�"����

HARD�DRIVE�WAS�ATTACHED�TO�THE�NEW�
MACHINE�AND�ALL�WORKED�WELL�

)OWEVER
� *� RECENTLY�DECIDED�TO�
REPARTITION�THE�DRIVE�� UP�UNTIL�THEN� *�
HAD�USED� IT�AS�ONE���.B�PARTITION�
NAMED�8ORKBENCH�� *�WANTED�TO �
PARTITION�THE�DRIVE�INTO�THREE�
SEPARATE� iDRIVESj��%)0��AS�A��.B�
8ORKBENCH�	4:4�
� PARTITION
�%)���
AS�A���.B�1ROGRAM�PARTITION�AND�
%)���AS�A��.B�%ATA�PARTITION�

*jVE�HAD�THE�"����FOR�NEARLY�TWO�
YEARS�AND�SO�SETTING�THIS�
CONFIGURATION�CAUSED�NO�PROBLEMS�AT�
ALL��5HE�THING�THA TjS�CONFUSING�ME�IS�
THE�1ARK�PROGRAM�

"S�YOU�KNOW�THE�"����DOESNjT �
HAVE�AUTO�PARKING�HEADS�SO�THAT�*�
HAVE�TO�RUN�1ARK�BEFORE� *�SWITCH�OFF��
5HE�MANUAL�STATES�THAT� IF�YOU�ADD�
EXTRA�DRIVES�YOU�NEED�TO�MODIFY�
1ARK�TO�ACCESS�THE�EXTRA�DRIVES�� *T�
THEN�GOES�ON�TO�SAY�THAT�EACH�
ADDITIONAL�1ARTITION�MUST�BE�ADDED�
TO�THE�1ARTITION� LIST�ON�THE�1ARK�
*CON�

8HAT�*jD� LIKE�TO�KNOW�IS�DO� *�
NEED�TO�ADD�%)���AND�%)��� TO�THE�
LIST
�AS�THEY�ARE�ON�THE�SAME�DRIVE
�
OR�IS� IT�ONLY�IF�YOU�HAVE�EXTRA�DRIVES�
CALLED�%)���ETC
�THAT�YOU�NEED�TO �
ALTER�THE�LIST 

+IM�$AMPEY�
#RENTFORD�
.IDDLESEX

:OU�ARE�CORRECT��YOU�DO�NOT�NEED�TO�
SET�UP�1ARK�TO�DEAL�WITH�MORE�THAN�
ONE�PARTITION�ON�THE�SAME�DRIVE�
&ACH�DRIVE�ONLY�HAS�ONE�SET�OF�
HEADS
� AND�ONCE�THESE�ARE� PARKED�
ITjS�SAFE�

*NCIDENTLY
�"���S�ARE�NOW�
SUPPLIED�WITH�4$4*�DRIVES�THAT�DO�
AUTOPARK��"NY�4$4*�DRIVES�YOU�BUY�TO�
ADD�ON�TO�THE�"����AS�EXTERNAL�
DRIVES�WILL� AUTOPARK
� SO�YOU�SHOULDNjT�
EVER�HAVE�TO�WORRY�ABOUT�CHANGING�
THE�1ARK�SETUP��+3

�#  �,�(.�*�,-*��.#0�
��
2 �

)AS�ANYONE�AT�$OMMODORE�REALISED�WHAT�PROBLEMS�THE�LACK�
OF�A�NUMERIC�KEYBOARD�ON�THE�"����IS�LIKELY�TO�CAUSE �"�LOT�
OF�EXISTING�SOFTWARE�ALREADY�UTILISES�THE�NUMERIC�KEYPAD�FOR�
SOME�FUNCTIONS��'LIGHT�SIMULATORS�USE�IT �TO�GET�DIFFERENT�

VIEWS�AND�MORE�IMPORTANTLY
�%ELUXE�1AINTjS�PERSPECTIVE�FEATURE� IS�TOTALLY�
INOPERABLE�

3ICHARD�-ANE�
%IXONS�

$OLCHESTER

-OOKS� LIKE�YOU� SPOTTED� THE�DELIBERATE�MISTAKE�THERE
�3ICHARD��$OME�BACK�
"����1LUS�� �ALL� IS� FORGIVEN��"LTHOUGH�THIS� IS�MENTIONED� IN�THE�MANUALS
� *�
WONDER�IF�$OMMODORE�CAN�JUSTIFY�THIS �.4

61(3"%"#*65:
*�USED�TO�OWN�AN�
"����AND�HAD� IT�FOR�
FIVE�YEARS�� *� NOW�WANT�
ANOTHER�"MIGA�BUT�AM�

CONSIDERING�AN�"�����AND�AN�
"������ 1LEASE�COULD�YOU�TELL�ME�
WHAT�EACH�MACHINE�HAS�TO�OFFER�OVER�
THE�"��� 

$AN� *�GET�A�30.�SWITCHER�THAT�
WILL�SWITCH�BETWEEN�VERSION�� �� 
� �� �
AND������FOR�EITHER�MACHINE 

*� HAVE�ENOUGH� *$S�FOR���.B�OF�
3".
�CAN�YOU�RECOMMEND�A�BOARD�
TO�EXPAND�THE�"�����OR�"�����BY�
�.B �5HE�CHIPS�ARE�������� *$S�	*�
CANjT �REMEMBER�THE�ACCESS�TIME�BUT�
*�THINK�I T jS����NS
�� *�WISH�TO�HAVE�
EITHER�A�HARD�DRIVE�WITH����.B�
CAPACITY�OR�A�READ�WRITE�OPTICAL�
DRIVE��"RE�ALL�MAKES�COMPATABLE�
WITH�THE�BOARD�YOU� RECOMMEND 

1�$OSTIGAN�
1LYMOUTH�

%EVON

5HE�MAIN� ADVANTAGE�OF�THE�"MIGA�
���������� IS�THE�EXPANDABILITY��5HE�
"MIGA�����AND�����ARE�NOT�VERY�
EXPANDABLE�

5HERE�ARE�30.�SWITCHERS�THAT�
WILL� TAKE�THREE�30.�CHIPS
� BUT� *�D�
THINK�TWICE�ABOUT�KEEPING������ �IT jS�
OBSOLETE�NOW�AND�WONjT�WORK�WITH�
AUTOBOOT�HARD�DRIVES�

5HERE�ARE�NO�HARD�DISK�CARDS�
WHICH�WILL� TAKE�THE�3".�CHIPS�YOU�
HAVE��YOU�WILL� NEED�A�SEPARATE�4$4*�
CONTROLLER�AND�MEMORY�CARD�TO�MAKE�
USE�OF�THESE�CHIPS�

5HE�$OMMODORE�"����
�
.ICROBOTICS���6P
� *$%�����
�(OLDEN�
*MAGE�AND�ALMOST�ALL�THE�OTHER�3".�
CARDS�FOR�THE�"MIGA������	WITH�THE�
EXCEPTION�OF�THE�$ORTEX�AND�"PPLIED�
&NGINEERING�CARDS
�WILL�TAKE�THESE�
CHIPS�

*�WOULD�THEN�GO�FOR�EITHER�THE�
(71�OR�THE�$OMMODORE�"�����HARD�
DRIVE�CONTROLLER
�WHICH� ARE�STILL�GOOD�
BUYS�EVEN� IF�YOU�ARE�NOT�USING�THE�
3".�SLOTS�ON�THE�CARD�

*�VE�TRIED�OUT�A�FEW�OPTICAL�DRIVES�
WITH�THE�"MIGA
� AND� IN�GENERAL�THEY�
WILL�WORK
� EXCEPT�YOU�MUST�USE�
���BYTE�SECTOR�MEDIA�� .OST�
SUPPLIERS� 	1ANASONIC� IN� PARTICULAR


SHIP�����BYTE�SECTOR�MEDIA�BY�
DEFAULT�AS� IT�HAS�A� LARGER�CAPACITY�

*� HAVE�NOT�YET�BEEN�ABLE�TO�GET�
1ANASONIC����.B�REWRITABLE�
.AGNETO�0PTICAL� DRIVES�TO� RUN�ON�THE�
"MIGA��5HERE�ARE�PROBLEMS�WITH�THE�
���.B�MEDIA�USED� IN�THE�1ANASONIC�
AND� *#.�DRIVES�AT�THE�MOMENT
� SOME�
DRIVES�WILL� NOT� READ�WRITE�DISKS� USED�
IN�OTHER�DRIVES�� *T�WILL� PROBABLY�TAKE�
ANOTHER�MONTH�OR�TWO�FOR�THESE�
PROBLEMS�TO�GET�IRONED�OUT��+3

"--�"#065�&$4
8HAT�DO�EACH�OF�THE�
&$4�CHIPS�DO � *�HAVE�
�.B�OF�3".� IN�MY�
MACHINE
� ���,�OF�

WHICH� IS�A�TRAPDOOR�EXPANSION��%O�*�
HAVE�'AST�3".�OR�$HIP�3". 
8OULD�HAVING�NO�FAST�3".�AFFECT�
GAMES
�AND�WHAT�IS�IT�USED�FOR �*F�*�
AM�UPGRADING�TO�����
�COULD� *�MAKE�
DO�WITH�JUST�THE�,ICKSTART������
30.
�OR�DO� *�NEED�THE�NEW�
8ORKBENCH�TOO 

4COTT�8RIGHT�
(WERSYLLT�
8REXHAM

5HERE�ARE�TWO�&$4�CHIPS
� %ENISE�AND�
"GNUS��5HESE�CHIPS�CONTROL� THE�
GRAPHICS�AND�SOUND� IN�YOUR�"MIGA��
5HE�&$4�ADDS�SEVERAL� NEW�FEATURES�
AND�SCREEN�MODES�THAT�WERE�NOT�
PRESENT� IN� PREVIOUS�CHIPSETS
� SUCH�
AS�THE� �PRODUCTIVITY�MODEl 
� AND�A�
HIGH� RESOLUTION�MODE�� ����X����OR�
����X�����"LTHOUGH�YOU�DO�NOT�NEED�
A�SPECIAL� MONITOR�TO�SEE�THE� �����
PIXEL�WIDE�MODES
�YOU�DO�NEED�A�7("�
OR�.ULTI4YNC�MONITOR�TO�SEE�THE�
1RODUCTIVITY�MODE�� *F�YOU�ARE�
UPGRADING�TO�����
�YOU� NEED�THE�
ENTIRE�UPGRADE� KIT
� INCLUDING�THE�NEW�
8ORKBENCH
�WHICH�WILL� BE�AVAILABLE�
FOR�AROUND�_������FROM�YOUR�DEALER��
54

"44&.#-*/(�5&95
*�AM�CURRENTLY�WRITING�
AN�ASSEMBLY�LANGUAGE�
PROGRAM�THAT�INVOLVES�
A� LARGE�AMOUNT�OF�TEXT�

HANDLING�� *�HAVE�OPENED�A�SCREEN�
AND�WINDOW�UNDER�*NTUITION�AND
�
USING�1RINTL5EXT	

�HAVE�MANAGED�TO

".*("�4)011&3�n �*446&� ���n �4&15&.#&3�n � ����



GET�TEXT�ON�THE�SCREEN��)OW�CAN� *�
CLEAR�THIS�WINDOW�OF�TEXT�OR�JUST�
WIPE�CERTAIN�SECTIONS 

1HILIP�%ANDO�
&CTON�#ROOK�

/ORTHHAMPTON

5O�CLEAR�AN�ENTIRE�3AST1ORT�YOU�COULD�
USE�THE�4ET3AST	
�GRAPHICS�FUNCTION��
"LTERNATIVELY�YOU�CAN�USE�THE�
3ECT'ILL2�FUNCTION�AND�THIS�WOULD�
ENABLE�YOU�TO�CLEAR�A�SPECIFIED�AREA��
"NOTHER�APPROACH�WOULD� BE�TO� USE�
THE�COMPLEMENT�DRAWING�MODE�	SET�
THE�31@$0.1-&.&/5�FLAG�IN� THE�
*NTUI5EXT�STRUCTURE
� BECAUSE�THEN�A�
PIECE�OF�TEXT�COULD�BE�WIPED�OUT�BY�
RE�WRITING�IT�� 4INCE�YOU�MENTION�THAT�
YOUR�PROGRAM� IS�GOING�TO�HANDLE�A� LOT�
OF�TEXT�IT�MIGHT�IN�THE� LONG�RUN�BE�
BETTER�TO�OPEN�A�CONSOLE�DEVICE�� �
THIS�WILL� ALLOW�YOUR�PROGRAM�TO�USE�
SOPHISTICATED� iTERMINAL� STYLEj� TEXT�
EDITING�AND�DISPLAY�FUNCTIONS��1"0

"�����61%"5&
?�� *�WOULD� LIKE�TO�UPDATE�

�� \� MY�,ICKSTART�AND
8ORKBENCH�DISKS�TO
����� ON�MY�"MIGA�

"������%O� *� REQUIRE�A�30.�AND�NEW�
DISKS 

.+�'ULLER�
/EWCASTLE�0N�5YNE

(O�TO�YOUR�LOCAL�"MIGA�DEALER
�WHO�
WILL� BE�ABLE�TO�GIVE�YOU�THE�CURRENT�
VERSION�OF�THE�"�����8ORKBENCH�AND�
,ICKSTART�� 	���������
�� 54

/&7&3�5)&�4".&�$0-063
8HEN� *�SWITCH�MY�
MACHINE�ON
�ALL�THE�
COLOURS�ARE�WRONG�
5HE�STARTUP�SCREEN� IS�

PALE�BLUE�WHERE�IT�SHOULD�BE�WHITE�
AND�THE�MOUSE�POINTER�IS�BLACK�� *�
GET�THE�SAME�EFFECT�IF�*� REMOVE�ALL�
MY�EXTERNAL� HARDWARE�

4TEVEN�$OOKE�
8IGAN

5HE�SHORT�ANSWER�HERE� IS�SOMETHING�
IS�BROKEN��5HE�QUESTION�THOUGH� IS
�
WHAT �.Y�GUT�REACTION�TELLS�ME�YOUR�
MACHINE� IS�AT�FAULT
� BUT� IT�COULD� BE�
YOUR�MONITOR�� 5O�CHECK�THIS�TRY�
HOOKING�THE�MACHINE�TO�A�57�� IF�YOU�
GET�A�PERFECT�DISPLAY�� �THE�MONITOR�IS�
BROKEN
� IF�NOT� IT�S�THE�MACHINE��5HE�
ONLY�SOLUTION� EITHER�WAY�IS�TO�SEND�
THE�FAULTY�UNIT�TO�A� REPUTABLE� REPAIRER��
5RY�854�&LECTRONICS�AT�-UTON�d������
��������.4

8)*$)�-"/(6"(& 
*� HAVE�BEEN�
PROGRAMMING�FOR�NINE�
YEARS
� FIRST�ON�THE�
7*$��
�THEN�ON�THE�

$���� *N�THE� LATTER�YEARS� *� USED������
ASSEMBLER�WRAPPED�AROUND�A�#ASIC�
FRAMEWORK�	WRITING�UTILITIES�MAINLY
�
*� BOUGHT�A�SECOND�HAND�"MIGA�"����
SEVEN�WEEKS�AGO�AND�NOW�FEEL� LIKE�
A�BEGINNER�AGAIN�� *� HAVE�SEEN�
REFERENCES�TO�".04
�$
�"3EXX�ETC
�
BUT�NOT�HAVING�KNOWLEDGE�OF�THESE�
LANGUAGES�*�CANNOT�MAKE�A�CHOICE�

*F�".04�IS�A�FORM�OF�#ASIC
�WHAT�
ADVANTAGE�IS�THERE� IN�BUYING�IT�WHEN�
*� ALREADY�HAVE�THE�"MIGA#ASIC�THAT�
WAS�SUPPLIED�W ITH�THE�MACHINE �
"LSO
� *jM�SPENDING�A�LOT�OF�TIME�WITH�
THE�"MIGA%04�SCRIPT�LANGUAGE�� �
CAN� *�WRITE�REAL�PROGRAMS�WITH� IT 

3OGER�)ARRIS�
&RDINGTON�

#IRMINGHAM

5HE�"MIGA%04�SCRIPT�LANGUAGE� IS�NOT�
SUITABLE�AS�A�GENERAL� PROGRAMMING�
LANGUAGE�� �IT�SIMPLY�ISNjT �POWERFUL�
ENOUGH�� *� ALSO�WOULDNjT �ADVISE�YOU�TO�
TAKE�AN� INTEREST�IN�"3EXX�YET�
BECAUSE�WHILE� IT�IS�USABLE�AS�A�
GENERAL� PURPOSE� LANGUAGE� ITS�MAIN�
ADVANTAGES�AND�USE�STEM�FROM� ITS�
SPECIALISED�COMMUNICATION�LINK�
FACILITIES�

5HE�#ASIC�SUPPLIED�WITH� THE�
"���� IS�FINE�FOR�YOU�TO�START�WITH�AND
�
AS�YOU�HAVE�SOME�#ASIC�EXPERIENCE


+"3(0/� #645*/(� n� +"3(0/� #645*/(

"SSEMBLY�LANGUAGE�� �5HE�PROGRAMMING�LANGUAGE�WHICH� IS� NATIVE�TO�A�
PARTICULAR�PROCESSOR��"SSEMBLY�LANGUAGE� IS�WRITTEN�AS�A�SERIES�OF�SHORT�
WORDS�KNOWN�AS�MNEMONICS�� �THESE�ARE�TRANSLATED�DIRECTLY�INTO�NUMBERS�
FOR�DIRECT�PROCESSING�BY�THE�COMPUTERjS�MICRO�PROCESSOR��8RITING�IN�
ASSEMBLY�LANGUAGE�ENSURES�THAT�A�PROGRAMMER�CAN� PRODUCE�THE�MOST�
EFFICIENT�AND� SPEEDY�CODE�

#ASIC�� �#EGINNERS��"LL�PURPOSE�4YMBOLIC� *NSTRUCTION�$ODE� IS�A�HIGH�LEVEL�
PROGRAMMING� LANGUAGE
�MUCH� FAVOURED�BY�MICRO�COMPUTER�USERS�� *T�
COMBINES�POWER�WITH�EASE�OF�USE��"�POPULAR�VERSION� OF�#ASIC�ON�THE�
"MIGA� IS�".04
�WHICH�MAKES� IT�PARTICULARLY�EASY�TO�DEAL�WITH�GRAPHICS�

$�� �"�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�

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

YOUjLL�FIND� IT�QUITE�EASY�TO�COME�TO�
TERMS�WITH��".04�IS�AN�EXCELLENT�
#ASIC�STYLE� LANGUAGE�WITH� A�GOOD�
INTERFACE�TO�THINGS� LIKE�"MIGA�
GRAPHICS
� BUT�*jD�STICK� INITIALLY�TO�THE�
#ASIC�WHICH�CAME�WITH�THE�MACHINE�
BECAUSE
� SINCE�YOU�ARE� INTERESTED� IN�
UTILITY�PROGRAMMING
�YOU�MAY�FIND�
THAT�YOU�WISH�TO�MOVE�TO�A�NON�#ASIC�
LANGUAGE�ONCE�YOUjVE�COPED�WITH�THE�
INITIAL�"MIGA� LEARNING�CURVE�HURDLES�

5HE� LANGUAGE�OF�CHOICE�ON�THE�
"MIGA� IS�$�AND�THERE�ARE�A�NUMBER�
OF�REASONS�FOR�THIS�� A� LOT�OF�THE�
"MIGA�S�OPERATING�SYSTEM�WAS�
WRITTEN� IN�$�AND�SO�MOST�OF�THE�
OFFICIAL�"MIGA�SYSTEM�DOCUMENTATION�
WAS�WRITTEN�WITH�$�PROGRAMMERS� IN�
MIND�� *T� IS�ALSO�A�SMALL� LANGUAGE�
WHICH� IS� REASONABLY�EASY�TO� LEARN��
)AVING�SAID�THAT�*� OUGHT�TO�POINT�OUT�
THAT�WHILST�$� ITSELF�MAY�NOT�PRESENT�
MANY�PROBLEMS�� �THE�"MIGA� ITSELF�
WILL��5HE�OPERATING�SYSTEM� IS�VERY�
COMPLEX�AND� IT�WILL� BE�UNLIKE�ANYTHING�
THAT�YOUjVE�DEALT�WITH� IN�THE� PAST��
5HERE� IS� A� LOT�TO� LEARN�AND
�TO�BE�
HONEST
�YOU
� LIKE�THE� REST�OF�US
�WILL�
BE� LIKELY�TO�FEEL� LIKE�A�BEGINNER�FOR�A�
COUPLE�OF�YEARS�AT�LEAST��(OOD�
DOCUMENTATION� IS�ESSENTIAL� AND�
EVENTUALLY�YOUjLL� NEED�THE�"DDISON�
8ESLEY�30.�,ERNEL�.ANUALS
� AND�
THE�#ANTAM� #OOKS�"MIGA%04�
MANUAL�� :OU�LL�ALSO�NEED�A�GENERAL�$�
BOOK�	5HE�$�1ROGRAMMING�-ANGUAGE�
WRITTEN� BY�,ERNIGHAN�AND�3ITCHIE�AND�
PUBLISHED�BY�1RENTICE�)ALL� IS� A�MUST
�
AND�ONE�OR�TWO�OF�THE� iSOFTERj 
�
TUTORIAL�STYLE
�"MIGA�ORIENTATED�$�
GUIDES�WILL� NOT�GO�AMISS�EITHER�� �
HAVE�A� LOOK�AT�SOME�OF�THE�OFFERINGS�
IN�YOUR�LOCAL� BOOKSHOPS�OR�COMPUTER�
SHOPS�

*F�YOU�DO�DECIDE�TO� LEARN�$
� AND�
WANT�TO�MAKE� RAPID�$�PROGRESS
� *�D�
ADVISE�YOU�TO�STEER�CLEAR�OF�THE�
PUBLIC�DOMAIN�$�OFFERINGS�AND�GO�FOR�
A�GOOD�COMMERCIAL�$�COMPILER�SUCH�
AS�-ATTICE�4"4�$ � �YOU�WOULDN�T�
REGRET�IT�BECAUSE�THE� PACKAGE
� AND�
THE�DOCUMENTATION
� IS�BRILLIANT�	YOU�
WILL� HOWEVER�NEED�TO�GET�A�SECOND�
DRIVE�TO�AVOID� LARGE�AMOUNTS�OF�DISK�
SWAPPING
��1"0

45"35�61�7*%&0
*�WOULD� LIKE�TO�GET�
INTO�HOME�VIDEO�
PRODUCTION�� *�
UNDERSTAND�HOW�A�

GENLOCK�WORKS�FOR�TITLING �PURPOSES
�
BUT�WHAT�ARE�PROGRAMS�SUCH�AS�
4CALA�USED�FOR �"RE�THERE�ANY�BOOKS�
��CAN�OBTAIN�TO�HELP�ME�START�UP�IN�
THIS�AREA�OF�"MIGA�USE �)OW�GOOD�
IS�(OLD�%ISKjS� 7IDEO�%IRECTOR
�AND�
WHICH�GENLOCK�BELOW�_���� IS�THE�
BEST�ONE 

1HILIP�$HESHIRE�
3OTHERHAM�

4OUTH�:ORKS

)OME�VIDEO�PRODUCTION�CAN�
ENCOMPASS�QUITE�A�FEW�THINGS��

RECORDING
� EDITING
� SOUND�AND�
GRAPHICS�� �THE�"MIGA�BEING�JUST�PART�
OF�THE�VIDEO�MAKERS�TOOL� KIT�
1ROGRAMS�SUCH�AS�4CALA
� )OME�
5ITLER
� 575EXT
� #ROADCAST�5ITLER
�
1RO7IDEO1LUS�AND�OTHERS�	INCLUDING�
%ELUXE�1AINT
�ALL�MAKE� LIFE�EASIER�FOR�
THE�VIDEO�MAKER�BY�ALLOWING�GRAPHICS
�
INCLUDING�TITLES� AND�ANIMATIONS
�TO�BE�
PREPARED� AND�PLAYED�BACK�� #Y�
FEEDING�THE�"MIGA�OUTPUT�THROUGH�A�
GENLOCK�THESE�GRAPHICS�CAN�BE�
RECORDED�TO�VIDEO�TAPE
� EITHER�MIXED�
WITH�VIDEO�OR�ON�THEIR�OWN��4UCH�
PROGRAMS�ARE�THE�GRAPHICS�
PRODUCERjS�STOCK�IN�TRADE�

"S�FOR�BOOKS
� UNFORTUNATELY�NO
� *�
CANjT �THINK�OF�ANY�� *N�FACT
� *� OFTEN�
LOOK� IN�MY� LOCAL� LIBRARY�AND�
BOOKSHOPS�FOR�BOOKS�ABOUT�VIDEO�
AND�THEY�ARE�USUALLY�OUT�OF�DATE�OR�
EITHER�SO�GENERAL�OR�SO�TECHNICAL� AS�
TO�BE�OF�LITTLE�USE�� *� SUPPOSE�THIS� IS�
INEVITABLE� IN�THESE�TIMES�OF�RAPIDLY�
CHANGING�TECHNOLOGY�

-IKE�MOST�OF�US
�YOUjLL� HAVE�TO�
PICK�UP�YOUR�SKILLS�THE�HARD�WAY�� �
THROUGH�EXPERIMENTATION� AND�WIDE�
RANGING�READING
� FROM�"MIGA�4HOPPER�
THROUGH�TO�VIDEO�MAGAZINES�� 6NLESS�
SOMEONE�FEELS� LIKE�PAYING�ME�TO�
WRITE�A� BOOK
� OF�COURSE�� "LTERNATIVELY
�
THERE�ARE�A�NUMBER�OF�VIDEO�TAPES�
AVAILABLE�WHICH�DEAL�WITH�"MIGA�AND�
VIDEO�� �CHECK�OUT�THE�ADVERTS� IN�
"MIGA�MAGAZINES�� �EVEN�"MERICAN�
ONES
� AS� SOME�OF�THESE�TAPES�ARE�
AVAILABLE� IN�1"-�FORMAT�

'ROM�THE�REVIEWS� *�VE�SEEN�ON�
7IDEO�%IRECTOR�IT�WOULD� APPEAR�TO�BE�
A�VERY�GOOD�BUY�� �IF�YOU�HAVE�THE�
RIGHT�VIDEO�EQUIPMENT�TO�GO�WITH� IT��
1ERSONALLY� *�VE� NOT�HAD�CHANCE�TO�
USE� IT�YET
� SO� *� CAN�T�COMMENT�FROM�
EXPERIENCE
�THOUGH� *� UNDERSTAND�THAT�
IT�ISNjT �COMPLETELY�FRAME�ACCURATE�
AND�THAT� IT�CAN�ONLY�DO�ASSEMBLY�
EDITING
� RATHER�THAN�THE�MORE�FLEXIBLE�
INSERT�METHOD�

3EGARDING�GENLOCKS
� THEREjS�NOT�
TOO�MUCH�CHOICE�BELOW�_����� 'OR�
FEATURES�THERE�S�THE�3OC(EN�1LUS
�
WHICH� HAS� IMPROVED� SINCE� *� REVIEWED�
IT��5HEREjS�ALSO�THE�TRIED�AND�TRUSTY�
3ENDALE�����
� THE�.INI(EN�AND�THE�
ORIGINAL�3OC(EN��"NY�OF�THESE�WILL� BE�
SUFFICIENT�FOR�HOME�VIDEO�WORK
�
THOUGH� *jD�GO�FOR�EITHER�THE�3OCGEN�
1LUS�	WHICH� ALSO�HAS�CROSS�FADING�
AND�SIGNAL�SELECTION
�OR�THE�3ENDALE�
AS�BOTH� OF�THESE�PASS�THE�3(#�VIDEO�
THROUGH�TO�YOUR�"MIGA�3(#�MONITOR
�
WHICH� IS�A�VERY�HANDY�FEATURE� IF�YOU�
STILL�WANT�A�CLEAN�3(#�SCREEN�TO�WORK�
ON
� RATHER�THAN�A�FUZZY�COMPOSITE�
ONE��(8

.0%6-"3�$
*� AM�TRYING�TO�WRITE�A�
MODULAR�$�PROGRAM�
BUT�ALTHOUGH�*�CAN�
CREATE� INDIVIDUAL�

OBJECTS�AND� LINK�THEM�TOGETHER

?KJPEJQA@�KJ�L?C?���
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+"3(0/� #645*/(� n� +"3(0/� #645*/(
#ITPLANE�BITMAP�� �"�BITPLANE� IS�AN�AREA�OF�MEMORY�WHERE�EVERY�BINARY�BIT�

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

1OST4CRIPT�� �"�POWERFUL�MATHEMATICAL� LANGAUGE�USED�TO�DESCRIBE�GRAPHICS�
AND�TEXT�IMAGES�TO�COMPATIBLE�PRINTERS�� #ECAUSE� IT�DOES�NOT�RELY�ON�A�
PIXEL�SYSTEM
� OBJECTS�SO�DESCRIBED�CAN�BE�SCALED�AND�ROTATED�WITHOUT�
DISTORTION�OR�LOSS�OF�DETAIL�

4CRIPT�� �.ETA�"MIGA%04�COMMAND�BUILT�FROM�OTHER�"MIGA%04�COMMANDS��
.ORE�USUALLY�REFERRED�TO�AS�A�BATCH�FILE�ON�OTHER�SYSTEMS�

4HELL�� �"�METHOD�OF�COMMUNICATING�WITH�THE�"MIGAjS�OPERATING�SYSTEM�VIA�
THE�KEYBOARD� RATHER�THAN�THE�MORE�USUAL� MOUSE�AND�WINDOWS�METHOD�OF�
8ORKBENCH�

4PRITE�� �"�GRAPHICAL� SHAPE
�MOVED�AS�A�WHOLE�AROUND� THE� SCREEN�� 4OME�
SPRITES�ARE�MANIPULATED�BY�THE�"MIGA�S�BLITTER
�MEANING�THAT�THEY�CAN�
MOVE�VERY�SMOOTHLY�AND� RAPIDLY
�WITHOUT�ERASING�THE� INFORMATION�BENEATH�
THEM�AS�THEY�TRAVEL� ACROSS�THE� SCREEN�

CONTINUED�FROM�PAGE���

MAKING�THEM�WORK�IN�HARMONY�IS�
ANOTHER�MATTER��4O
�WHY�AND�WHEN�
IS�THE�EXTERN�KEYWORD�USED � *F�*�
HAVE�A�HEADER�WITH�DEFINES�AND�
STRUCTURES� IN� IT �HOW�CAN�*� INCLUDE� IT�
IN�EACH�MODULE�WITHOUT�GETTING�
MULTIPLE�DEFINITION�ERRORS �"LSO
� IS�
THERE�A� LINKED� LIST�THAT�CONTAINS�ALL�
OF�THE�"MIGA�SYSTEMjS�ASSIGNED�
DEVICE�NAMES 

(RAHAM�"LLWOOD�
,NARESBOROUGH

5HE�EXTERN� KEYWORD� IS�USED�TO�TELL�
THE�COMPILER�THAT�THE� ITEM� IN�
QUESTION� HAS�BEEN�DEFINED�
ELSEWHERE�AND�YOUjLL� FIND� REASONABLE�
EXPLANATIONS�OF�EXTERN� USE� IN�MOST�
GENERAL�$�BOOKS�� #ASICALLY�YOU�NEED�
TO�DEFINE�THE� ITEMS� IN�JUST�YOUR�MAIN�
PROGRAM�MODULE�AND�THEN� USE�EXTERN�
DECLARATIONS� IN�THE� REMAINING�
MODULES��8ITH�THINGS� LIKE�GLOBAL�
VARIABLES�YOU�CAN�USE�A�
PREPROCESSSOR�TRICK�SO�THAT�THE�4".&�
HEADER�SERVES� BOTH� PURPOSES�� �LOOK�
AT�THIS�HEADER�EXAMPLE�

FFJ@HQAB��BTB@�PULBO�E��
�FJ@HQAB��BTB@�IBIKNU�E��
�FJ@HQAB
�FJPQFPFKJ�FJPQFPFKJ�E��
�ABCFJB�2"1$$-/+ -$2���
�ABCFJB�2"1$$-6(#3'�����
�ABCFJB�2"1$$-'$(&'3�����
!..+�>HHK@>PB=NBOKQN@B�)�
�4!83$�CQJ@PFKJ=JQI?BN	��
RKFA�+ � AB>HHK@>PB=NBOKQN@B�+�
�4!83$�CQJ@PFKJ=JQI?BN	���
OPNQ@P�2@NBBJ�)�

0LBJ2@NBBJ�OPNQ@P�+ �
-BS2@NBBJ�
	���
OPNQ@P�6FJAKS�+ �

.LBJ6FJAKS�OPNQ@P�+�
-BS6FJAKS�
	�
�FCABC� ++." 3$[&+.! +2

�ABCFJB�/1$%(7�
�BHOB

�ABCFJB�/1$%(7�BTPBNJ�
�BJAFC

/1$%(7�OPNQ@P�(JPQFPFKJ!>OB�+ �

(JPQFPFKJ!>OB�
/1$%(7�OPNQ@P�2@NBBJ�+�

DHK?>H=O@NBBJ=L�
/1$%(7�OPNQ@P�6FJAKS�+ �

DHK?>H=SFJAKS=L�
/1$%(7�!..+�DHK?>H=BTFP=CH>D�

*F�*� DEFINE�"--0$"5&@(-0#"-4�PRIOR�
TO� INCLUDING�THE�ABOVE�HEADER�IT�WILL�
GENERATE�CODE� LINES�SUCH�AS�

!..+�DHK?>H=BTFP=CH>D�

*F�*� DONjT �DEFINE�"--0$"5&@(-0#"-4�
THE�SAME�HEADER�GENERATES�THE�
EQUIVALENT�EXTERN� REFERENCES
�FOR�
EXAMPLE�THE� LINE�JUST�MENTIONED�
BECOMES�

BTPBNJ�!..+�DHK?>H=BTFP=CH>D�

*TjS�THIS� LATER�FORM�THAT�WOULD� BE�
USED� IN�ALL�MODULES�EXCEPT�ONE��5HE�
ADVANTAGE�OF�THIS�APPROACH� IS�THAT�
YOU�ONLY�NEED�TO�MAINTAIN�ONE�
HEADER�FILE� RATHER�THAN�HAVE�SEPARATE

FILES�FOR�VARIABLE�DEFINITIONS�AND�
VARIABLE�DECLARATIONS�

0N�YOUR�LAST�POINT�� �THERE� IS�A�
STRUCTURE
�CALLED�%EVLNFO
� THAT�
"MIGA%04�USES�TO�MAINTAIN�A� LIST�OF�
ALL� KNOWN�DEVICE�AND�DISK�VOLUME�
NAMES�AND�YOUjLL�FIND�DETAILS� IN�THE�
#ANTAM�#OOKS��"MIGA%04�.ANUAL��
1"0

4)"3*/(�*5�065
*� HAVE�AN�"MIGA�"����
1LUS�WITH�A�30.�
SHARER�WHICH� IS�
ACTIVATED�USING�THE�

5"#�KEY�DURING�SWITCH�ON
�OR�AFTER�A�
RE�BOOT��/ORMALLY�IT�JUST�BOOTS�
,ICKSTART��
�HOLDING�THE�5"#�KEY�
DOWN�FORCES�THE�MACHINE�TO�START�
WITH�,ICKSTART�� �� ���HAVE�AN�"����
HARD�DRIVE�WHICH� *�WOULD� LIKE�TO�SET�
UP�SO� *�CAN�USE�BOTH�OPERATING�
SYSTEMS�� *�SUSPECT� *�MAY�HAVE�TO�
SET�UP�ANOTHER�PARTITION�WHICH�WILL�
SENSE�THAT�THE�"MIGA�IS�BOOTING�
WITH�THE�����30.�WHEN�THE�5"#�
KEY�IS�PRESSED�AND�BOOT�8ORKBENCH�
����IF�NOT�

+OHN�8ALKER�
(ATESHEAD�

5YNE�AND�8EAR

5HE�SIMPLE�ANSWER�IS�THAT�YOU�CAN�
HAVE�TWO�PARTITIONS�ON�YOUR�HARD�
DRIVE
� BUT�THIS�IS� NOT�NECESSARY
�5HE�
&CLECTIC�4TARTUP�SEQUENCE� IN�"MIGA�
4HOPPER���jS�"MIGA%04�COLUMN�WILL�
DO�THE�JOB�FOR�YOU�

"LTERNATIVELY
�YOU� CAN�USE�THE�
SOFTWARE�SUPPLIED�WITH�YOUR�"����TO�
SET�UP�TWO�PARTITIONS�� �HOWEVER
� THIS�
WILL�DESTROY�ANY�INFORMATION�ALREADY�
STORED�ON�THE�HARD�DISK�� *N�THIS�CASE�
YOU�SHOULD�COPY�8ORKBENCH� ����TO�
THE�FIRST�PARTITION� AND�8ORKBENCH���
TO�THE�SECOND�ONE��8HEN�8ORKBENCH
��STARTS�TO�BOOT
� HOLD�DOWN�BOTH�
MOUSE�BUTTONS�AND�SELECT�THE�
APPROPRIATE� PARTITION� FROM�THE�BOOT�
MENU��8ORKBENCH�����SHOULD�BOOT

NORMALLY�BY�HOLDING�DOWN�THE�5"#�
KEY��:OUjLL� FIND�MORE�DETAILS�ON�THE�
BOOT�MENU� IN�THE�-ITTLE�#LUE�
8ORKBENCH���� �BOOK
�WHICH�YOUjLL�
FIND� IN�OUR�OFFER�PAGES�OR�DOWN�AT�
YOUR�LOCAL� LIBRARY��.4

'*/%*/(�'"6-5
*S�IT�POSSIBLE�TO�GET�
AN�"����%IAGNOSTIC�
SYSTEM �*�HAVE�
PHONED�A�FEW�"MIGA�

REPAIR�PLACES
�BUT�THEY�ALL�SEEM�TO �
USE�A�SYSTEM�COSTING�_������ *S�
THERE�ANYTHING�CHEAPER �1LEASE�
DONjT �SUGGEST�DIAGNOSTIC�DISKS�
BECAUSE�THE�"MIGA�MIGHT�BE�
WORKING�ENOUGH�TO�LOAD�THE�DISK�

$HRIS�1ALMER�
#RIGHTON�

&AST�4USSEX

"�HARDWARE�SOLUTION�WOULD� BE�VERY�
EXPENSIVE� INDEED
�AND�WOULD� NOT�
REALLY�BE�NECESSARY��"�DISK�BASED�
DIAGNOSTIC� PROGRAM�WOULD�WORK�FINE
�
AS�ONCE�THE�DIAGNOSTIC�PROGRAM�HAD�
LOADED� IT�WOULD� BE�ABLE�TO�CHECK�ALL�
OF�THE�"MIGAjS�FUNCTIONS
� SUCH�AS�THE�
DISK�DRIVE�AND�PORTS��5HIS� IS�CERTAINLY�
THE�CHEAPEST�WAY�OF�DOING�THIS�� *�
WOULD�SUGGEST�YOU� LOOK�AT�SOME�1%�
LIBRARIES�TO�SEE� IF�THERE� IS�SUCH�A�
PROGRAM�AVAILABLE�� 54

500�#*(�50�)"/%-&
.Y�PROBLEM� IS�THAT�*�
WANT�TO�OUTPUT�A�FILE�
IN�1OST4CRIPT�FORMAT�
USING�EITHER�

1ROFESSIONAL�1AGE���� �OR�
1AGE4TREAM�����SO�THAT�*�CAN�
TRANSFER�THIS�FILE�TO�A�1$�FORMATTED�
DISK�AND�THEN�PRINT�IT�OUT�ON�A�
1OST4CRIPT�LASER�PRINTER�CONNECTED�
TO�A�1$�	WHICH� IS����MILES�AWAY
�

*�HAVE�SAVED�A�1ROFESSIONAL�
1AGE�DOCUMENT�TO�HARD�DISK�AS�A�
1OST4CRIPT�FILE
� BUT�IF�THE�DOCUMENT�
INCLUDES�A�BITMAP�GRAPHIC�THE�
1OST4CRIPT�FILE�BECOMES�TOO�BIG�TO�
COPY�ON�TO�AN����K�"MIGA�DISK
� LET�
ALONE�A����,�1$�DISK�

4O�HOW�DO� *�GET�MY�1OST4CRIPT�
FILE�FROM�THE�"MIGA�TO�THE�1$ �"ND�
WHICH�1$�PROGRAM�TO� *�USE�TO�SEND�
THE�1OST4CRIPT�FILE�TO�THE�LASER�
PRINTER 

34�+EFFERY�
$ASTLE�%ONINGTON�

%ERBY

5HERE�ARE�SEVERAL�WAYS
�ALTHOUGH�THE�
1$�WILL� NEED�TO�HAVE�A�HARD�DRIVE�
WHICHEVER�WAY�YOU�DO� IT�

5HE�QUICKEST�AND�EASIEST�WAY�IS�
BY�TELEPHONE
� PROVIDED�THE�"MIGA�
AND�THE�1$�BOTH�HAVE�A�MODEM�
ATTACHED�� *F�YOU�RE�NOT� INTO�COMMS�
THEN�THIS� IS�PROBABLY�NOT�A�GOOD� IDEA�
AS� ITj LL�TAKE�A�WHILE�FOR�YOU�TO� LEARN�
HOW� IT�S�DONE�� *TjS�NOT�A� PARTICULARLY�
DIFFICULT�JOB�TO�ACCOMPLISH
� IT�S�JUST�
THAT�ANYTHING�NEW�TAKES�A�WHILE�TO�
MASTER�

�'/&�.#(!�."���,�"#�
*�AM�CURRENTLY�THINKING�ABOUT�WHAT�"�-EVELS�*�SHOULD�TAKE�
AND�ONE�OF�THE�OPTIONS�AVAILABLE�TO�ME� IS�"�-EVEL�$OMPUTING�
*�HAVE�HAD�AN�"MIGA�FOR�MANY�YEARS�NOW�AND� *jM�VERY�
SATISFIED�WITH�IT
� BUT�UNFORTUNATELY�MY�SCHOOL�ONLY�HAS�

"RCHIMEDES�COMPUTERS��$AN�YOU�PLEASE�TE LL�ME�WHETHER�THERE�IS�ANY�SORT�
OF�EMULATOR�AVAILABLE�WHICH�WILL�ENABLE�ME�TO�RUN�"RCHIMEDES�SOFTWARE�ON�
MY�"MIGA�� *F�SO
� HOW�MUCH�DOES�IT�COST�AND�WHERE�CAN� *� BUY�IT�FROM 

(ARY�$HESSUN�
6XBRIDGE�

.IDDLESEX

"N�"RCHIMEDES�EMULATOR�FOR�THE�"MIGA �/OW�THEREjS� A�NOVEL� IDEA��"LTHOUGH� IT�
PAINS�ME�TO�ADMIT�IT
� IT�HAS�TO�BE�SAID�THAT�A�STANDARD�"MIGA� ISNjT �REALLY�
CAPABLE�OF�EMULATING�THE�"RCHIMEDES��5HE�"RCHIEjS�3*4$�BASED�PROCESSOR�IS�
CONSIDERABLY�FASTER�THAN�THE�"MIGA�S�POOR�OLD�������� SO�EVEN� IF�SOMEONE�
MANAGED�TO� IMPLEMENT�THE�3*4$� INSTRUCTION�SET
�THE�SPEED�OF�THE�EMULATOR�
WOULD�BE�VERY
�VERY�SLOW�INDEED��"LL�YOU�CAN� REALLY�DO� IS�USE�"MIGA�BASED�
APPLICATIONS�AND�THEN�TRANSFER�YOUR�WORK�FILES�TO�THE�"RCHIMEDES��+)

h '

"�"� ".*("�4)011&3�n �*446&� ���n �4&15&.#&3�����



���
:OU� COULD�TRY�COMPRESSING�THE�

FILE�USING�ONE�OF�THE�STANDARD�
SHAREWARE�ARCHIVING�PROGRAMS� LIKE�
"RC
�;OO
�;IP�OR�-H"RC��5HERE� ARE�1$�
EQUIVALENTS�OF�THESE�PROGRAMS�THAT�
WILL� DE�ARCHIVE�FILES�ARCHIVED�ON�THE�
"MIGA�� �ALTHOUGH�THE�PROGRAMS�
THEMSELVES�ARE�1$�AND�"MIGA�
SPECIFIC
�THE�ARCHIVE�DATA�FORMAT�IS�
STANDARD�SO�FILES�ARE�PORTABLE��
)OWEVER�IT�IS� UNLIKELY�THAT�ANY�
ARCHIVER�WILL� BE�ABLE�TO�COMPRESS�THE�
BITMAP�PART�OF�THE�FILE�BY�MUCH
� SO�
YOU�MAY�STILL� BE� LEFT�WITH� AN�ARCHIVE�
THAT�WONjT �FIT�ON�A����,�FLOPPY�

8HAT�YOU� NEED� IS�A�PROGRAM�ON�
THE�"MIGA�THAT�WILL� SPLIT�THE�
1OST4CRIPT�FILE� INTO����,�	OR�SMALLER
�
CHUNKS
� AND�A� PROGRAM�ON�THE�1$�
THAT�WILL�JOIN�THEM�ALL� BACK�TOGETHER�
AGAIN
� THUS� PERFECTLY�RE�CREATING�THE�
ORIGINAL�1OST4CRIPT�FILE��4UCH�
PROGRAMS�EXIST
� THEY�ARE�CALLED�4PLITZ�
AND�+OINZ�AND�THEY�COME�AS�PART�OF�
"4%(�S�"RT�%EPARTMENT�1ROFESSIONAL�
PACKAGE��"MIGA
�.4�%04�AND�
.ACINTOSH�VERSIONS�ARE�SUPPLIED�

5HE�EASIEST�WAY�TO�SEND�THE�FILE�
FROM�THE�1$�TO�THE� LASER�PRINTER�IS�VIA�
THE�.4�%04�COMMAND� LINE��
4OMETHING�LIKE�$01:�
%3*7&�1"5)='*-&�-15���WILL�DO�THE�
TRICK�� *F�YOU�WANT�TO� LOAD�THE�
1OST4CRIPT�FILE� INTO�A�1$�%51�PROGRAM�
AND�THEN� PRINT�IT
�YOU�SHOULD� PRODUCE�
AN� &14�	&NCAPSULATED�1OST4CRIPT
�FILE�
ON�THE�"MIGA��+8

.",*/(�4$3*15�'*-&4
)OW�DO� *�SET�THE�
SCRIPT�FLAG�ON�A�FILE�
AND�WHERE�DOES�IT�
HAVE�TO�BE�TO�EXECUTE�

IF�YOU�JUST�TYPE�THE�NAME� INTO�THE�
SHELL�AND�PRESS� <3ETURN> 

"LSO
� I�WANT�TO�MOVE�ON�TO�
1ASCAL�� �IS�THERE�A�PUBLIC�DOMAIN�
1ASCAL�COMPILER�AVAILABLE 

$HRIS�.OT�
,ENT

5O�SET�THE�SCRIPT�FLAG�USE�THE�
"MIGA%04� i1ROTECTj� COMMAND�WITH�
THE��S�FLAG�OPTION� LIKE�THIS�

LNKPB@P�AC.�CFHBJ>IB��O

"S� LONG�AS�THE�FILE� IN� QUESTION� IS� IN�
THE�SEARCH�PATH�"MIGA%04�WILL�FIND� IT�
AND�EXECUTE� IT�WHEN�YOU�TYPE� ITS�
NAME��5HERE� IS�A�PUBLIC�DOMAIN�
1ASCAL� COMPILER�AVAILABLE�� �IT� IS�
CALLED�1$2�AND�YOU�LL� FIND� IT�IN�MOST�
1%� LIBRARIES��1"0

".*("%04�6/-*.*5&%
����� � * � A
�)OW�DO� ��GET�THE

�� 4HELL�TO�WORK�FROM�
3".�SO�AS�NOT�TO�
INSERT�THE�8ORKBENCH

��DISK�AGAIN
�SO�AS�TO�EDIT�OTHER�
DISKS�COPY
�FORMAT�AND�SO�ON �
B
�)OW�DO� I�ADD�SOUND�TO�MY�%1AINT�
ANIMS �1REFERABLY�USING�SOMETHING�
IN�THE�1%�AS� *�AM�ON�A�VERY�TIGHT

BUDGET��%O�*� NEED�ANY�EXTRA�
HARDWARE �*S�THERE�AN�ANIMATION�
AND�SOUND�PACKAGE�AS�GOOD�AS�
%1AINT�***�EVEN�AT�FULL�PRICE 
C
� *�THINK�MY�ANIMATIONS�ARE�PRETTY�
GOOD
� HOW�DO� *�GO�ABOUT�GETTING �
THEM�PLACED� IN�THE�1% 

"�(RAHAM�
#ENWELL�

/EWCASTLE�UPON�5YNE

A
�5HIS� IS�QUITE�EASY�TO�DO�BUT�IT�WILL�
TAKE�SOME�TIME�BECAUSE�THERE�ARE�
QUITE�A� NUMBER�OF�FILES�TO�COPY�
ACROSS�� �EVEN�WITH�"MIGA%04����
	&DITORIAL� NOTE�� THE�ADVICE�GIVEN� HERE�
IS�FOR�8ORKBENCH���ONLY
��5HE�
SIMPLEST�SOLUTION� IS�TO� INSERT�THE�
FOLLOWING�TWO�COMMANDS� INTO�4�6SER��
4TARTUP�

% (+ 3���
2/ 3�1$2(#$-3�"���
2/ 3�1$2(#$-3�
2823$,�
������FJCK	

5HE�SECOND�COMMAND�WILL� PRODUCE�A�
SLIGHT�ERROR�	0BJECT�IS�NOT�OF�REQUIRED�
TYPE
� BUT�THIS� IS� NOT� IMPORTANT��5HIS�
WILL� ADD�ALL�THE�"MIGA%04�AND�
SYSTEM�COMMANDS�TO�THE�RESIDENT�
LIST��"�SLIGHTLY�BETTER�SOLUTION�WOULD�
BE�TO�MAKE�ALL� THE�COMMANDS�
RESIDENT� IN�TURN��:OU�CAN� USE�A�
COUPLE�OF�SIMPLE�COMMANDS� LIKE�THIS�
FROM�THE�4HELL�

+(23��3�3BIL�"��+%.1, 3�
�1$2(#$-3��2�2�
+(23���3�3BIL�282�2UOPBI�
+%.1, 3��1$2(#$-3��2�2�
$#�3�3BIL

5HIS�WILL� BRING�UP�A�SCRIPT�WHICH�WILL�
LOOK�SOMETHING� LIKE�THIS�

1$2(#$-3�"� OOFDJ�
1$2(#$-3�"�"KLU�
1$2(#$-3�"�"/4�
1$2(#$-3�"�+K>A6!�
1$2(#$-3�"O,>D3>LB

:OU�SHOULD� SEARCH�THROUGH�THIS� LIST�
AND�DELETE�THE� LINES�CONTAINING�
COMMANDS�YOU�DON�T�WANT�TO�MAKE�
3".� RESIDENT�� -0"%8#
�."(5"1&
�
$16
� 4&5."1�ETC��0NCE�YOU�HAVE�
DONE�THIS
�YOU� SHOULD�COPY�THE�FILE�
BACK�TO�FLOPPY�DISK� LIKE�THIS�

"./8�3�3BIL�3.�2�!FD#.2

AND�THEN�EDIT�THE�6SER�4TARTUP�TO�
READ�

$7$"43$�2��!FD#.2

B
� *� DONjT �KNOW�OF�ANY�1%�PROGRAMS�
THAT�WILL� DO�THIS
� BUT�THERE�ARE�
CERTAINLY�COMMERCIAL� ANIMATION�
SEQUENCERS�SUCH�AS� 5HE�%IRECTOR�AND�
'ANTAVISION�� &LECTRONIC�"RTS� HAS� ITS�
OWN�%1AINT�COMPATIBLE�ANIMATION�
SYSTEM�CALLED�%ELUXE�7IDEO�***�WHICH�
SUPPORTS�SOUND�AND�ANIMATION�

'),��*�(� *�&� )(.-
4IMPLE�QUESTION��$AN�YOU�ADD�ONE�SET�OF�FONTS�ON�ONE�DISK�
TO�A�SET�OF�FONTS�ON�ANOTHER 

*� USE�1EN�1AL���� �AND�FIND� IT�AN�EXCELLENT�WORD�
PROCESSOR��5HE�RESIDENT�FONT�LIST�IS�A�BIT�LIMITING
� HOWEVER
�

SO� *�END�UP�USING�THE�8ORKBENCH�FONT�LIST�VIA�THE�$HANGE�'ONT�-IST�FEATURE�
*�WOULD� LIKE�TO�USE�BOTH� LISTS�OF�FONTS� IN�ONE�DOCUMENT
� BUT�*T�SEEMS�

1EN�1AL�WONjT �LET�ME�
1ROGRAMMING�IS�S TILL�A�MYSTERY�TO�ME
�BUT�*� READ� IN�YOUR�MAGAZINE�

ABOUT�COPYING�FILES�FROM�ONE�DISK�TO�ANOTHER
�SO�*�TRIED�A�FEW�COMMANDS�IN�
A�4HELL�AND�MANAGED�TO�COPY�THE�8ORKBENCH�FONTS�ON�TO�THE�1EN�1AL�DISK��
5HE�FONT�LIST�DISPLAYED�ALL�THE�FONTS�COMBINED
� BUT�*�FOUND�*�COULDNjT �USE�
THEM�

$AN�YOU�HELP 
5�%EVIL�

-ONDON�8��

8HAT�S�HAPPENED� IS�YOUjVE�COPIED� ALL�THE� ��FONT�� FILES�ON�TO�THE�1EN�1AL�DISK
�
BUT�YOUjVE� NEGLECTED�TO�COPY�THE�FONTS�THEMSELVES��5HESE�ARE�THE�
DIRECTORIES
� AND�THE�CONTENTS�OF�THOSE�DIRECTORIES
� IN� THE�'0/54�DIRECTORY�ON�
THE�8ORKBENCH�DISK�

5HE�COMMAND�YOU�NEED�TO� ISSUE�FROM�A�4HELL� IS� �

"./8�%.-32��/$-/ +�%.-32�� ++

ASSUMING�THAT�YOU�HAVE�BOOTED�FROM�8ORKBENCH� AND�YOUR�1EN�1AL�DISK� IS�
NAMED�1&/1"-�� 	*F�IT�S�NAMED�SOMETHING�ELSE
� REPLACE�THE�1&/1"-�BIT�WITH�
WHATEVER�ITS�NAME� IS
�

,EEP�IN�MIND�THAT�THE�FONTS�ON�A�STANDARD�8ORKBENCH�����DISK�TAKE�UP�
ABOUT����,�OF�DISK�SPACE��+8

C
�:OU�CAN�GET�YOUR�ANIMATIONS� IN�THE�
PUBLIC�DOMAIN�JUST�BY�SENDING�A�COPY�
TO�A�COUPLE�OF�THE� LARGER�1%�SOFTWARE�
HOUSES�� )OWEVER
� *�WOULD� ADVISE�
ANYONE�WISHING�TO�DO�THIS�TO� INCLUDE�
A�3&"%�.&�TEXT�FILE�STATING�THE�WORK�
IS�� A
�0RIGINAL� AND�B
�'REEWARE�
1LACING�SOMETHING�IN�THE�PUBLIC�
DOMAIN� ALLOWS� PEOPLE�TO�DO�WHAT�
THEY�WANT�WITH� IT�BECAUSE�YOU�
RELINQUISH�YOUR�COPYRIGHT�� #Y�MAKING�
WORK�'REEWARE�MEANS�YOU� RETAIN�
COPYRIGHT
� ALTHOUGH�THE�SOFTWARE�CAN�
BE�DISTRIBUTED�FREELY��"LSO�NOTE
�YOU�
MAY�HAVE�TO�ACKNOWLEDGE�THE�
PRODUCERS�OF�ANY�ANIMATION� PLAYERS�
ETC�WHICH�YOU�USED� IN�THE�PRODUCTION�
OF�YOUR�WORK��.4

64*/(�413*5&4
*�AM� IN�THE�PROCESS�OF�
PRODUCING�A�COMPUTER�
GAME�IN�ASSEMBLER�� *�
KNOW�*�DONjT �WANT�TO �

USE�THE�HARDWARE�SPRITES
� BUT� *�DONjT �
KNOW�HOW�TO�USE�ANY�OTHERS��"RE�
THERE�ANY�BOOKS�OR�1%�PROGRAMS�
THAT�COULD�HELP�ME 

+OSH�-URY�
.ELBOURN
�/EAR�3OYSTON�

)ERTS

5HE�"MIGA�SUPPORTS�TWO�TYPES�OF�
SPRITES
� HARDWARE�SPRITES�AND�#0#4��
)ARDWARE�SPRITES�ARE�SUBJECT�TO�
SOME�BASIC� LIMITATIONS��YOU�CAN�ONLY�
HAVE�EIGHT�OF�THEM
� THEY�CAN�ONLY�BE�
���PIXELS�WIDE�AND�HAVE�THREE�
COLOURS�� 6SING�SOME�OF�THE�MORE�
ADVANCED�FEATURES�OF�THE�SPRITE�
HARDWARE
�YOU�CAN�MAKE� ���COLOUR

SPRITES
� BY�JOINING�TWO�TOGETHER��:OUR�
OTHER�OPTION� IS�#0#4�

"�#0#�IS�A� k#LITTER�OBJECTl 
� QUITE�
SIMPLY
� IT� IS�A�SMALL�GRAPHIC�WHICH�
THE�"MIGAS�BLITTER�WILL� PLACE�TO�THE�
SCREEN��5HIS� IS�FAR�MORE�COMPLEX�FOR�
THE�PROGRAMMER
� AS�YOU�WILL� HAVE�TO�
k REMEMBERl�WHAT�IS�ON�THE�SCREEN�
BEHIND�THE�#0#
� SO�THAT�WHEN�YOU�
MOVE� IT
�YOU� CAN� REPAIR�WHAT�WAS�
UNDERNEATH� IT��:OU�DONjT �HAVE�TO�
WORRY�ABOUT�THIS�WITH� HARDWARE�
SPRITES
� AS�THE�"MIGA�TREATS�THEM�AS�
SEPARATE� LITTLE�SCREENS�ALL� OF�THEIR�
OWN��"S�A�FINAL� NOTE
�YOU� CAN�ACTUALLY�
PLACE�SPRITES�TO�THE�SCREEN�YOURSELF�
USING� kMOVEl� INSTRUCTIONS�

5HE�PROPER�BOOK�TO�HAVE�WOULD�
BE�THE�-IBRARYS�AND�%EVICES�BOOK
�
EDITION� TWO
� OR�THE� k -IBRARIESl� BOOK�
EDITION���FROM�"DDISON�8ESLEY�� *jM�
AFRAID�YOU�MIGHT�FIND�THAT�BOOK�RATHER�
HEAVY�GOING
� AND�EXPENSIVE
� BUT� IT�
WILL� TEACH�YOU� PROPER�PROGRAMMING

4&*,04)"�/6.#&3
*�RECENTLY�BOUGHT�A�
4EIKOSHA�41�
����"4�PRINTER�� *�
HAVE�NO�INSTRUCTION�

MANUAL
�AND�NO�DRIVER��$AN�YOU�
TE LL�ME�HOW�*�CAN�GET�IN�TOUCH�
WITH�4EIKOSHA 

1ETER�#ETTS�
6PAVON�

8ILTSHIRE

4EIKOSHA�	6,
�-TD�IS�ON������
��������+8
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-/*�,���(#-�
*�WOULD� LIKE�A�FLICKER�FREE�PICTURE�IN�HIGH�RES�MODE�ON�MY�
"����� *F�*� PURCHASE�A�HIGH�RES�%ENISE�CHIP�AND�A�.ULTISYNC�
.ONITOR
�WOULD� *� BE�ABLE�TO�OBTAIN�THIS �"T�AROUND�_���FOR�
THE�CHIP�IT�WOULD�SEEM�A�GOOD� *NVESTMENT
�BUT�AM�*�

OVERLOOKING�SOMETHING 
'�8HEELER�

4CUNTHORPE�
4OUTH�)UMBERSIDE

5HERE�ARE�TWO�THINGS�TO�BE�AWARE�OF�IF�YOU�ARE�THINKING�ABOUT�A�4UPER�%ENISE�
CHIP�

'IRSTLY
� IT�CAN�ONLY�BE�USED� UNDER�8ORKBENCH��
� SO�YOU�WILL� HAVE�TO�
UPGRADE�YOUR�8ORKBENCH�AND�,ICKSTART�30.�AS�WELL�

4ECONDLY
� IT�DOES�NOT�REMOVE�THE�FLICKER�FROM�STANDARD�"MIGA�GRAPHICS�
MODES��"LL� IT�DOES� IS�PROVIDE�NEW�FLICKER�FREE�MODES� FOR�THE�SYSTEM
�BUT�
UNLESS�YOUR�SOFTWARE� IS�CONFIGURED�TO� RECOGNISE�THESE�MODES
� IT�WILL�CONTINUE�
TO�USE�THE�STANDARD
�FLICKERY
�GRAPHICS�MODES�� *F�YOUR�SOFTWARE�SUPPORTS�
PRODUCTIVITY�MODE
� OR�IF�IT�CAN�BE�FORCED�TO� RUN�ON�THE�8ORKBENCH� SCREEN�
	WHICH�CAN�BE�SET�UP�AS�A�PRODUCTIVTY�SCREEN
�THEN�YOU�CAN� RUN� FLICKER�FREE�
+3

PRACTICES�ON�THE�"MIGA�WHICH�WILL�
HELP�YOU�TO�WRITE�GOOD�PROGRAMS�
WHICH� ARE�COMPATIBLE�WITH� ALL�
"MIGAS�� PAST
� PRESENT�AND�FUTURE�� 54

&95&/%&%�(3"1)*$4
*�HAVE�RECENTLY�
BOUGHT�AN�"����1LUS�
AND�AM�VERY�
IMPRESSED��)OWEVER
�

DUE�TO�LIMITED�SPACE�*�AM�HAVING�
LOTS�OF�PROBLEMS�WITH�THE�57�
MODULATOR��5HE�OBVIOUS�SOLUTION�
WOULD�BE�TO�HAVE�A�CABLE�FROM�THE�
BACK�OF�THE�COMPUTER�TO�THE�
MODULATOR�AND�AN�EXTENDED�AUDIO�
LEAD
�THUS�THE�MODULATOR�COULD�BE�
PLACED�OUT�OF�SIGHT��$OULD�YOU�EITHER�
TE LL�ME�WHERE� *�COULD�GET�A�SUITABLE�
CABLE
�OR�GIVE�ME� INSTRUCTIONS�ON�
HOW�TO�MAKE�ONE�UP 

$OULD�YOU�ALSO�TELL�ME�WHERE� *�
CAN�OBTAIN�THE�"MIGA�#ASIC�
LANGUAGE�WHICH�USED�TO�COME�WITH�
8ORK#ENCH���� 

1#�$OOPER�
.ACCLESFIELD�

$HESHIRE

5HEREjS� ANOTHER�OBVIOUS�SOLUTION�TO�
YOUR�MODULATOR�PROBLEMS�� �GET�A�
BIGGER�DESK�� #UT�SERIOUSLY
� IF�YOU�
WANT�AN�EXTENDER�CABLE�YOUjLL� SIMPLY�
NEED�TO�CALL�5RILOGIC�	? ������
������
�AND�ASK�FOR�A�.ODULATOR�
&XTENSION� -EAD��5HE�COMPANY�USUALLY�
ADVERTISES� IN�"MIGA�4HOPPER�

"MIGA#ASIC� IS� NO� LONGER�
AVAILABLE�SINCE�8#��WAS� ISSUED�� *�
SUPPOSE� IT�WAS�GETTING�RATHER�LONG�IN�
THE�TOOTH
� AND� IT�WASNjT�ALL�THAT�
THRILLING�IN�THE�FIRST�PLACE��0UT�OF�
CURIOSITY
� *� DUG�MY�OLD� ����&XTRAS�
DISK�OUT�AND�TRIED�TO� RUN�A�FEW�#ASIC�
PROGRAMS
� BUT�NO�DICE�� #UT�THIS�MAY

BE�BECAUSE� *� HAVE�AN�ACCELERATOR�
WITH����BIT�3".�FITTED�TO�MY�"MIGA�
����
� NOT�BECAUSE� *�M� RUNNING�
8#����
� SINCE�"MIGA#ASIC�WILL� RUN� IF�
FAST�3".� IS�DISABLED�	USING�
/O'AST.EM

� BUT�THE�SPEED�OF�MY�
MACHINE�WAS�DRAMATICALLY�DECREASED
� �ALMOST�TO�A�STANDSTILL�� 'ITTING�A�
30.�SHARER�AND�A�����30.�MIGHT�BE�
A�SENSIBLE�ALTERNATIVE� IF�YOU� REALLY�
WANT�TO� RUN� #ASIC�ON�YOUR�"MIGA�����
1LUS��5RY�ADVERTISING�FOR�THE�SOFTWARE�
IN�THE�3EADERjS�"DS
� AS� *jM�SURE�
THERE�MUST�BE�PLENTY�COPIES�OF�8#
����GATHERING�DUST�OUT�THERE��
"LTERNATIVELY
�YOU�COULD�TRY� LEARNING�
"3EXX
�WHICH� IS�THE�PROGRAMMING�
LANGUAGE�NOW�SUPPLIED�WITH� THE�
NEWER�%04�VERSIONS
� OR�TRY�".04�OR�
ANOTHER�BASIC�SUCH�AS�('"#ASIC��(8

13*/5*/(�%0$�'*-&4
*� RECENTLY�BOUGHT�
"��K�FROM�A�1%�
LIBRARY��$AN�YOU�
PLEASE�TELL�ME�HOW�TO �

PRINT�OUT�THE�DOCUMENT�FILES � *� HAVE�
TRIED� LOADING�THEM�INTO�/OTE1AD�AND�
1RO8RITE�BUT�THIS�DOESNjT �WORK��"LSO�
*jVE�BEEN�USING�#ASIC�FOR�ABOUT�FOUR�
MONTHS�AND�WOULD� LIKE�TO�MOVE�TO �
ASSEMBLER�� *S�%EVPAC�� �BEST�FOR�
BEGINNERS�OR�W ILL�THE�"��K�
ASSEMBLER�DO 

4IMON�)ULL�
8HITNEY�#AY�
5YNE���8EAR

:OU� NEED�TO�USE�AN�EDITOR�THAT�CAN�
READ�WRITE�"4$**� TEXT�FILES�OF�ANY�
LENGTH�� �&%�OR�.&."$4�	WHICH� IS�
SUPPLIED�ON�THE�"MIGA�S�&XTRAS�DISK
�
WILL�DO�THE�JOB�

5HE�"��K�ASSEMBLER�IS�FINE� IF�
YOU� KNOW�WHAT�YOU�ARE�DOING�BUT�
%EVPAC�PROVIDES�A�MUCH�FRIENDLIER
�
AND�MORE�COMPLETE�ENVIRONMENT
� AND�
YOU�ALSO�GET�ALL�THE� NECESSARY�"MIGA�
HEADER�FILES�

5O�BE�HONEST�HOWEVER�*� THINK�
THAT
�WITH�ONLY�FOUR�MONTHS�OF�#ASIC�
EXPERIENCE
�YOU�ARE�GOING�TO�FIND�
ASSEMBLER�PROGRAMMING�ON� THE�
"MIGA�EXTREMELY�DIFFICULT�WHICHEVER�
ASSEMBLER�YOU�CHOOSE��1"0

1$�50�".*("
*�HAVE�AN�"MSTRAD�1$�
AND�"MIGA�"����AND�
WOULD� LIKE�TO�PRINT�
FILES�FROM�1$�

8ORD1ERFECT�ON�THE�"MIGA�� *DEALLY
� *�
WOULD� LIKE�TO�USE�THE�"MIGA�AS�A�
PRINTER�SERVER�� *�HAVE�TRIED�TO�
ACHIEVE�THIS�VIA�"MIGA%04�BUT�TO �
NO�AVAIL�� *�CAN�CONVERT�THE�
8ORD1ERFECT�FILE�TO�"4$**�AND�
TRANSFER�IT�SERIALLY�USING�A�TIME�
DELAY�BETWEEN�EACH�CHARACTER�� �BUT�
THIS� IS�VERY�SLOW�

%O�YOU�HAVE�ANY�SUGGESTIONS

APART�FROM�USING�A�SWITCH�BOX�OR�
THROWING�THE�"MSTRAD�AWAY 

8ALTER�$AMPBELL�
1ERTH�

4COTLAND

*�THINK�YOU�HAVE�ANSWERED�YOUR�OWN�
QUESTION�THERE
�8ALTER��5HE�BEST�
SOLUTION� IS�TO�USE�A�PARALLEL� SWITCH�
BOX�WHICH�YOU� SHOULD� BE�ABLE�TO�PICK�
UP�FOR�AROUND�_����:OU�DIDNjT �SAY�
WHICH�"MSTRAD�1$�YOU�HAD
� BUT�IF�IT�
USES����l� DRIVES�YOU�COULD�COPY�THE�
8ORD1ERFECT�PRINT�FILES�TO�THE�"MIGA�
USING�A�1$�"MIGA�DISK�BRIDGE�SUCH�AS�
.ESSY%04�� &VEN� IF�YOUR�MACHINE� HAS�
������ DRIVES
�YOU� COULD�STILL� BUY�A�
����l�DRIVE�FOR�YOUR�"MIGA�

5HE�CHEAPEST�SOLUTION� HOWEVER
�
IS�TO� USE�A�SERIAL� LINK�� *N�THIS�CASE�
YOUjLL� NEED�SOME�COMMUNICATIONS�
SOFTWARE�AT�EACH�END�� �THERE�ARE�
PLENTY�OF�EXAMPLES� IN�THE�PUBLIC�
DOMAIN�FOR�BOTH�MACHINES�� :OU�COULD�
START�WITH�/$OMM�OR�+3$OMM�FOR�THE�
"MIGA
� THERE�ARE�PLENTY�OF�OTHER�
EXAMPLES�FOR�THE�1$�

'IRST�CONSTRUCT�A� PRINTFILE�� �GET�
8ORD1ERFECT�TO� PRINT�TO�DISK�� �NOT�THE�
PRINTER�� /OW�HOOK�THE�TWO�MACHINES�
TOGETHER�AND� SET�A�TERMINAL� SPEED� OF�
��
����BAUD�WITH��/��PROTOCOL��:OU�
WILL� THEN�BE�ABLE�TO�SEND� THE�
8ORD1ERFECT�PRINT�FILE�TO�THE�"MIGA�
USING�A�BINARY�FILE�UPLOAD�DOWNLOAD�
SUCH� AS�9.ODEM�OR�;.ODEM��8HEN�
THE�TRANSFER� IS�COMPLETED� SEND�THE�
PRINT�FILE�TO�THE� PRINTER�USING�
"MIGA%04� LIKE�THIS�

"./8�/NFJP%FHB�3.�/ 1�

%O�NOT�USE�THE�135�� DEVICE�BECAUSE�
THIS�ATTEMPTS�TO�FILTER�THE�CONTROL�
CODES�AND� IT�WILL� NOT�GIVE�THE�CORRECT�
RESULTS��.4

45*--�"5�$
5HANKS�FOR�ANSWERING�
MY�QUERY�CONCERNING�
ERROR�MESSAGES�WITH�
/ORTH$�AND�THE�

GRAPHICS�INTUITION� LIBRARIES�	"MIGA�
"NSWERS� ISSUE���
�� *�AM�SORRY� *�
WASNjT �MORE�SPECIFIC�BUT�THIS�TIME� *�
HAVE� INCLUDED�THE�PROGRAM� LISTING�
THAT�CAUSES�THE�ERRORS�� *� KNOW�I T jS�A�
POOR�PROGRAM�BUT�*�CANjT �SEE�THE�
POINT�OF�WRITING�ANYTHING�BETTER�IF�*�
CAN�T�EVEN�GET�THIS�TO�COMPILE�"FTER�
READING�THE�$OMPILING�THE�1%�$jS�
ARTICLE�*�NOW�SUSPECT�THAT�THE�
PROBLEM� LIES�WITH�453153�NOT�BEING�
DEFINED�

. ICK�4CULLY�
3ADCLFFE�

.ANCHESTER

4ORRY�TO�HEAR�ABOUT�YOUR�/ORTH$�
PROBLEMS� BUT�HAVING�SEEN�YOUR�CODE� *�
SHOULD�BE�ABLE�TO� IRON�OUT�SOME�OF�
THE�EXISTING�DIFFICULTIES��5HE�GOOD�
NEWS� IS�THAT
� IN� A�GENERAL� SENSE
�
YOUR�CODE� IS�0,��5HE�BAD� NEWS� IS�
THAT�AN�AWFUL� LOT�OF�SLIPS�HAVE�BEEN

+"3(0/� #645*/(� n� +"3(0/� #645*/(

$ONTIGUOUS�MEMORY�� �"�SECTION�OF�MEMORY�ALL� IN�ONE�BLOCK
�WITH�CONSECUTIVE�
ADDRESSES�FROM�BEGINNING�TO�END��#ECAUSE�OF�THE�"MIGA�S�MULTI�TASKING�
NATURE
� IT� IS� POSSIBLE�FOR�MEMORY�TO� iFRAGMENTj� IF�SEVERAL� SMALL� PROGRAMS�
ARE� LOADED��:OU�MAY�HAVE
� FOR�INSTANCE
� ���,�FREE
� BUT�THIS�COULD�BE� IN�
SEVERAL�SMALLER�CHUNKS
� MEANING�THAT�YOU�CANNOT�LOAD�A�PROGRAM�OR�PIECE�
OF�DATA�THAT�IS����,�IN�SIZE�

&DITOR�� �"N�EDITOR
� LIKE�A�WORD� PROCESSOR
� IS�A�MEANS�OF�ENTERING�TEXT�INTO�THE�
COMPUTER��1ROGRAMS�ARE�WRITTEN�WITH� AN�EDITOR�BEFORE�BEING�TURNED�OVER�TO�
A�COMPILER�OR�INTERPRETER�

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

'ORMAT�� �"�PROCESS�OF�PREPARING�A�FLOPPY�DISK�SO�THAT�IT�CAN�BE�USED� BY�THE�
"MIGA�

*NTUITION�� �5HE�PART�OF�THE�"MIGAjS�OPERATING�SYSTEM�CONCERNED�WITH�WINDOW�
HANDLING
�MENUS�AND�SO�FORTH�� *T�INTERPRETS�USER�INPUT�FROM�THE�MOUSE�
AND�SENDS� INFORMATION�TO�THE�RELEVANT�WINDOWS�VIA�THE� *NTUITION�%IRECT�
$OMMUNICATION�.ESSAGE�1ORTS�

1$.$*"�� �"N� INTERFACE�STANDARD�GAINING�PROMINENCE� IN�THE� *#.�1$�WORLD�AND�
NOW�BEING�TAKEN�ON�BY�$OMMODORE�WITH� ITS�NEW�RANGE�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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4,/!� -/,�.2�+!�/6
'OR�A�YEAR�OR�SO�*jVE�BEEN�USING�THE�SHAREWARE�5EXT&NGINE�
TEX T�EDITOR
�BUT�NOW�*�FEEL�I T jS�TIME�TO�BUY�A�PROPER�WORD�
PROCESSOR�

"� iWORD�PUBLISHERj�WOULD�BE�IDEAL
�AND�AT�THE�MOMENT�
1EN�1AL
� 8ORDWORTH�AND�&XCELLENCE��ARE�ON�MY�LIST��3EADING�YOUR�ROUND�UP�
IN�ISSUE���JUST�MADE� IT�MORE�DIFFICULT�TO �CHOOSE�

I jM�ALSO�CONSIDERING�'INAL�$OPY�� *S�IT �AS�GOOD�AS�IT �CLAIMS�TO�BE �
8ADING�THROUGH�DIFFICULT�MANUALS�IS�NOT�MY�IDEA�OF�FUN�SO�*�WOULD�LIKE�THE�
PROGRAM�TO�BE�USER�FRIENDLY��8OULD�*�NEED�MORE�THAN��.B�TO �PRINT�MORE�
THAN�A�FEW�PAGES�OF�PICTURES�AND�TEXT 

/IALI�.C$ANN�
/ORWICH

*F�A� ���PAGE�ARTICLE�AND�A�REVIEW�OF�'INAL�$OPY�IN� ISSUE����CANjT�HELP�YOU�
DECIDE
�WHAT�CAN �8HATEVER�YOU�DECIDE
�YOU�WILL� REQUIRE� A� LOT�MORE�THAN� THAN�
�.B�OF�MEMORY�IF�YOU�WANT�TO�HAVE� LOTS�OF�PAGES�WITH� LOTS�OF�PICTURES�ON�
THEM�

1ICKING�UP�ON�THE�ONE�HINT�YOU�GAVE�ME�AS�TO�YOUR�REQUIREMENTS
� 1EN�1AL�
AND�8ORDWORTH�BOTH� HAVE� iON�LINE�HELP���5HIS�MEANS�YOU�CAN�GET�HELP�ON�HOW�
TO�USE�THE�PROGRAM�FROM�WITHIN�THE�PROGRAM� ITSELF�� #UT�ON�LINE�HELP� IS�NO�
REPLACEMENT�FOR�A�GOOD�MANUAL
� SO� IT�S�JUST�AS�WELL� THAT�BOTH�THE�8ORDWORTH�
AND�1EN�1AL�MANUALS�ARE�WELL�WRITTEN�AND�EXCELLENTLY�PRESENTED�

*F�YOU�CAN�T�BE�BOTHERED� TO� LEARN�HOW�TO�USE�A�TOOL
�THEN�YOU� CANjT�EXPECT�
TO�PRODUCE�GOOD� RESULTS�WITH�THAT�TOOL� UNLESS�YOUR�NAME� IS�SOMETHING�LIKE�
.ERLIN�OR�3INCEWJND�OR�(ANDALF��+8

MADE�WHICH�SEEM�TO�STEM�FROM�
SOME�FUNDAMENTAL�$�
MISCONCEPTIONS�

0N�THE�HEADER�FILE�FRONT�THE�
IMMEDIATE�ERRORS�ARE�NOT�CAUSED�BY�
453153�NOT�BEING�DEFINED��:OUR�
PROGRAM� IS� INCLUDING�THE� INTUITION�H�
HEADER�AND�THIS�WILL� AUTOMATICALLY�
INCLUDE�THE�EXEC�TYPES�H� HEADER�
	WHICH�CONTAINS�TYPE�DEFINITIONS�FOR�
THINGS� LIKE�453153
�

0NE�AREA�HOWEVER�WHERE�YOU�VE�
CLEARLY�GONE�ASTRAY�IS� IN� NOT� REALISING�
THE� IMPORTANCE�OF�THE�CASE�OF�YOUR�
VARIABLES�AND� STRUCTURE� REFERENCES�
'OR�EXAMPLE�YOUR�PROGRAM� INCLUDES�A�
LINE�WHICH� READS�

OPNQ@P�FJPQFPFKJ?>OB�)

�FJPQFPFKJ?>OB�

5HERE� IS� NO�STRUCTURE�CALLED�
INTUITIONBASE�� �ITS�NAME� IS�
*NTUITION#ASE�� 'URTHERMORE�YOU�MUST�
DEFINE�THE�POINTER�TO�THIS�STRUCTURE�AS�
*NTUITION#ASE�	THE�REASONS�ARE�
RELATED�TO�WHAT�HAPPENS�WHEN� LINKING�
WITH�AMIGA�LIB
�

:OUR�PROGRAM�ALSO� INCLUDES�
STATEMENTS�SUCH� AS�

OPNQ@P�SFJAKS�
@>OESFJAKS�

AND�AGAIN�THIS� STRUCTURE�DOES�NOT�
EXIST�� �IT� IS�8INDOW
� RATHER�THAN�
WINDOW
� STRUCTURES�THAT�ARE�DEFINED�
IN�THE� INTUITION�H� HEADER�FILE�

4IMILARLY�FUNCTION� NAMES�ARE�
CASE�SENSITIVE��:OU� HAVE�USED�
STATEMENTS�SUCH�AS�OPENWINDOW2
�
OPENLIBRARY0
� CLOSELIBRARY	
� AND�NONE�
OF�THESE�FUNCTIONS�EXIST��5HE�NAMES�
YOU�SHOULD� USE�FOR�THESE�FUNCTIONS�
ARE�0PEN8INDOW2
�0PEN-IBRARY	

�
AND�$LOSE-IBRARY2��"NOTHER�AREA�
WHERE�EXACTLY�THE�SAME�FAULTS�CROP�
UP� IS�YOUR�USE�OF�TERMS� LIKE�NULL
�
SMART@REFRESH
�WINDOWCLOSE
� AND�
ACTIVATE�� /ONE�OF�THESE�THINGS�ARE�
DEFINED� IN�THE�SYSTEM�HEADERS�� �THEY�
SHOULD�BE�/6--
�4."35@3&'3&4)
�
8*/%08$-04&�AND� SO�ON��:OU�HAVE
�
INCIDENTALLY
� ALSO�WRONGLY�DEFINED�THE�
FLAGS�FIELD� IN�THE�/EW4CREEN�
STRUCTURE�AND�DECLARED� A�/EW4CREEN�
POINTER�WHERE�YOU�SHOULD�BE�CREATING�
A� STATICALLY�DEFINED� INSTANCE�OF�A�
/EW4CREEN�STRUCTURE��5HE�NET�RESULT�
IS�THAT
� AS�YOUR�PROGRAM�STANDS
� IT�
CONTAINS�MORE�ERRORS�THAN� LINES�OF�
CODE
� SO� IT� IS� HARDLY�SURPRISING�THAT�
/ORTH$�WAS�GETTING�CONFUSED�

'ROM�YOUR�CODE� IT�ALSO� LOOKS�AS� IF�
YOU� ARE�EXPECTING�THE�SCANF	
�AND�
PRINTFF
�FUNCTIONS�TO� READ�FROM�AND�
PRINT�INTO�YOUR�WINDOW��5HEY�WONjT����
THESE�FUNCTIONS�ARE�DESIGNED�TO� READ�
AND�OUTPUT�USING�$-*�4HELL�TYPE� *�0�
HANDLES�� �*NTUITION�8INDOWS�USE�A�
TOTALLY�DIFFERENT�APPROACH�

)AVING�SAID�THAT�DONjT �GET�
DISHEARTENED�BECAUSE�WE�ALL�GO�
THROUGH�THESE�TYPES�OF�iLEARNING�
CURVE�� STAGES��:OUR�CODE� IDEAS�ON�
TAX�CALCULATIONS�ETC
� LOOK�0,�AND� *

THINK�THE�BEST�IDEA� IS�TO�FORGET�ABOUT�
*NTUITION�WINDOWS�AND�CONCENTRATE�ON�
GETTING�A�CONVENTIONAL� SCANF	
�PRINTF	
�
FORM�OF�YOUR�PROGRAM�WORKING�� �THAT�
WAY�YOUjLL� BE�ABLE�TO� READ�AND�WRITE�
DATA�USING�THE�$-*�4HELL�WINDOW�
WHICH�WILL� KEEP�THINGS�SIMPLE�

"T�THE�SAME�TIME�YOU�OUGHT�
NEVERTHELESS�TO�TRY�CREATING�SOME�
*NTUITION� PROGRAMS�WHICH�JUST�DO�
SIMPLE�THINGS�� �OPEN�A�SCREEN
� OPEN�
A�WINDOW�ETC�� )AVE�ANOTHER�LOOK�AT�
THE�$OMPILING�THE�"MIGA�1%�$S�
	"MIGA�"NSWERS�ISSUE���
� AND�
EXPERIMENT�WITH�THE�EXAMPLES��1"0

$0/'64&%�"���

? ��HAVE�BOUGHT�AN�
"MIGA����
� AND�
ALTHOUGH�IT �WORKED�
FINE�AT�FIRST
�AFTER�A�

FEW�HOURS�WHEN� *� RESET� IT
� IT�
SCANNED�BOTH�THE�DRIVES�FOR�A�DISK�
AND�THEN�PAUSED�BEFORE�SHOWING�THE�
PURPLE�SCREEN�� *F�*� RESET�AND�HELD�
BOTH�THE�MOUSE�BUTTONS�DOWN
� THE�
DRIVE�SELECTOR�SCREEN�SHOWS�ME�
DF0�
�D F L� 
 �DF��
�DF���AND�CC0���8HAT�
WORRIES�ME�IS�THAT� *�DONjT �HAVE�DF���
AND�DF���� 'ROM�THE�8ORKBENCH�*�GET�
TWO� ICONS�SAYING�DF��    �AND�
DF��    �� *�THINK�IT�MIGHT�BE�A�DODGY�
,ICKSTART�CHIP�� *� HAVE�SOME�MORE�
QUESTIONS�ABOUT�THE�"400���
A
� *S� IT�EXPANDABLE�TO��.B�OR���.B�
OF�3". 
B
�"RE�1$�CREDIT�CARDS�COMPATIBLE�
WITH�THE�"MIGA���� 
C
� %O�YOU�KNOW�IF�%ATEL�WILL� BE�
BRINGING�AN�"CTION�3EPLY�CARTRIDGE�
OUT�FOR�THE�"MIGA���� 
D
�$OULD� *�USE�A�1$�*%&�HARD�DISK�
WITH�MY�"MIGA 

3�-ONGWORTH�
1OULTON
� -ANCS

*�WOULD�SUSPECT�YOUR�PROBLEM� LIES�
WITH�THE�EXTRA�DISK�DRIVE
� CAUSING�
SOME�CONFUSION�FOR�THE�"MIGA�� *T�IS�
UNLIKELY�TO�BE�A�FAULT�WITH�THE�
,ICKSTART
� AND� IF�IT�WORKED�FINE�
INITIALLY
� *�WOULD�THINK�THAT�THE�
EXPANSION� DRIVE�HAS�UPSET�SOMETHING�
INSIDE�THE�"MIGA������5O�ANSWER�
YOUR�OTHER�QUESTIONS�
A
�5HE�"MIGA����� IS� IN� FACT�
EXPANDABLE�TO���.B�THEORETICALLY
�
�.B�OF�$HIP�3".�AND��.B�OF�'AST�
3".��$OMMODORE� IS�GOING�TO�
PRODUCE�AN�"����WHICH�WILL�FIT� IN�YOUR�
"����S�TRAP�DOOR�PORT�GIVING�YOU��.B�
OF�$HIP�3".�TOTAL� AND�A� REAL�TIME�
CLOCK��:OU�CAN�ADD��.B�OF�'AST�3".�
THROUGH�YOUR�CREDIT�CARD� PORT�AND� IT�IS�
LIKELY�THAT�A�THIRD�PARTY�ADD�ONS�
COMPANY
� IF�NOT�$OMMODORE
�WILL�GIVE�
YOU�AN�ADD�ON�ALLOWING�THE�FULL� ��.B�
OF�3".�
B
�5HE�"����CREDIT�CARD� PORT�IS�A�
1$.$*"�PORT�� *T�SHOULD� BE�POSSIBLE�TO�
SIMPLY�PLUG� IN� ANY�1$.$*"�CARD��
6NFORTUNATELY�THEY�ARE�STILL� VERY�
EXPENSIVE
� BUT�AS�THEY�MAKE�
THEMSELVES�POPULAR�IN�THE�1$�WORLD
�
THE�PRICES�SHOULD�COME�DOWN��:OU�
CAN�NOW�ACTUALLY�BUY�MODEMS�ON�A�
1$.$*"�CARD
� AND� *NTEL� PRODUCES�A�
��.B�'LASH3".�CARD
� ALTHOUGH� *� AM�
NOT�SURE� IF�THE�"MIGA�WILL� SUPPORT�ALL�
OF�THIS�� IF�YOU�ARE�GOING�TO�GET�
1$.$*"�CARDS
� *� RECOMMEND�YOU�GET�
3".�CARDS
� AS�THEY�ARE�EASY�TO�USE�
C
�8HEN� *� SPOKE�TO�SOMEONE�AT�
%ATEL
� *�WAS�TOLD�THAT�THE�COMPNAY�
WAS�NOT�PLANNING�ON�PRODUCING�ONE�AT�
THE�MOMENT
� BUT�AN�"����VERSION�
HAD�NOT�BEEN� RULED�OUT�
D
�5HIS�DEPENDS�ON�YOUR�,ICKSTART�
VERSION��4ELECT� k"BOUTl� FROM�YOUR�
8ORKBENCH�MENU�� *F�YOUR�,ICKSTART� IS�
������
� THEN�YOU�CANNOT�WITHOUT

REPLACING�YOUR�,ICKSTART�ALSO�� *F�YOUR�
,ICKSTART� IS�VERSION� �������THEN�YOU�
ARE�THEORETICALLY�ABLE�TO�SIMPLY�PLUG�
AN� *%&�DRIVE� IN��5HIS� IS�NOT�
RECOMMENDED
� AS�YOU�WILL� INVALIDATE�
YOUR�GUARANTEE��$OMMODORE�WILL� BE�
PRODUCING�AN� 6PGRADE�KIT�THAT�WILL�
ALLOW�YOU�TO�ADD�A�DRIVE�TO�YOUR�
"MIGA�� 3ING�$OMMODORE�ON�b ������
�������FOR�FURTHER�INFORMATION�� 54

1"(&453&".�453*,&4
:OU�WILL�FIND�ATTACHED�
A� LETTER�*�WANT�TO �
PUBLISH�TO�MY�DIVING�
CLUB��"S�YOU�CAN�SEE
�

PART�OF�THE�TEXT� IS�MISSING�� *T�
DOESNjT �PRINT� LIKE�THIS�ALL�THE�TIME
�
THERE�HAVE�BEEN�TIMES�WHEN�THE�
FIRST�SHEET�PRINTS�0,�BUT�SUBSEQUENT�
SHEETS�ARE�FAULTY�

*�USE�1AGE4TREAM�AND�1ROTEXT�
ON�MY�"MIGA�����1LUS�� *T� IS�
EXPANDED�TO��.B
�HAS�A�SECOND�
DRIVE
�AND�MY�PRINTER�IS�A�4TAR�-$����
�����5HE�PRINTER�WORKS�FINE�WITH�
1ROTEXT�AND�%ELUXE�1AINT
� LEAVING�
ME�TO�SUSPECT�THAT�IT�MUST�BE�
SOMETHING�TO�DO�WITH�THE�WAY�
1AGE4TREAM �OPERATES�

"%�4MITH�
8ALSALL�

8EST�.IDS

:OUR�PRINT�OUTS�SHOW�THE�CLASSIC�
SYMPTOMS�OF�WHAT�HAPPENS�WHEN�
%51�PROGRAMS� RUN� SHORT�OF�
CONTIGUOUS�MEMORY�� �BITS�OF�THE�
PAGE�GOING�MISSING��5HE�REASON� IT�
DOESN�T�HAPPEN�ALL�THE�TIME� IS�THAT�
SOMETIMES�MEMORY�IS� LESS�
FRAGMENTED
� SO� IT�CAN�FORM�THE�HIGH��
RESOLUTION�"��BITMAP�0,
� BUT�AT�OTHER�
TIMES�THERE�S�NOT�ENOUGH�MEMORY�ALL�
IN� ONE�CHUNK�TO�DO�THE�JOB�PROPERLY�

*F�YOU�WANT�TO�TEST�THIS�THEORY�
OUT
� PRINT�YOUR�PAGE�AT�A� LOWER�
RESOLUTION� 	SAY�����BY�����DPI

� AND�
YOU�LL� FIND�THAT�THE� PROBLEM�
COMPLETELY�GOES�AWAY�� #UT�THE�
OUTPUT�IS�NOT�SO�GOOD
� OF�COURSE�

5HE�ANSWER�IS�MORE�MEMORY�
0NE�MEGABYTE�WILL� PROBABLY�SORT�THIS�
LITTLE� PROBLEM�OUT
� BUT� IF�YOU�ARE�
USING�1AGE4TREAM�REGULARLY� *�D�
RECOMMEND�YOU�GO�FOR�AS�MUCH�MORE�
MEMORY�AS�YOU�CAN�AFFORD��+8

5&--*/(�'*#4
.Y�"MIGA� IS�NOT�
FORMATTING�DISKS�TO�A�
FULL����,�� *jVE�TRIED�
VARIOUS�PROGRAMS�

SUCH�AS�9�$OPY
� $6�.ATE�AND�
8ORKBENCH
�BUT�EVERY�TIME�THE�
DISKS�ARE�FORMATTED�WITH�EXACTLY�
�������BYTES��.Y�EXTERNAL�DRIVE�
DOES�THE�SAME
�SO�IT�CANjT �BE�A�FAULT�
IN�THE�INTERNAL�DRIVE��8HEN� *� USE�
*/'0�FROM�$-*
� IT�SAYS�THE�DISK�HAS�
���,
�$6�.ATE�SAYS� I T jS�NOT��8HEN�
*�TRY�TO�COPY�AN����,�FILE�*�GET�A�
DISK�FULL�MESSAGE�

,EVIN�)OWELL�
#RISLINGTON
�#RISTOL

�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3����� ��



5HIS� IS�A�COMPLEX�ONE�TO�GIVE� A�SHORT�
ANSWER�TO
� BUT�VERY�BRIEFLY�� �THERE� IS�
NOTHING�WHATSOEVER�WRONG�WITH�YOUR�
EQUIPMENT
� IT�JUST�WORKS� LIKE�THAT�
5HE� LONG�ANSWER�GOES�SOMETHING� LIKE�
THIS���

5HERE�ARE�TWO�MAINSTREAM�%04�
4HELLS�FOR�THE�"MIGA�� �THE�OFFICIAL�
ONE�NOW�AT�VERSION� ��� AND�THE�"31�
	"MIGA%04�3EPLACEMENT�1ROJECT
�
%04�CREATED� BY�THE�.ICROSMITHS��
#OTH�OF�THESE�HAVE�AN� */'0�FUNCTION
�
BUT�RETURN�DIFFERENT�AND�OFTEN�
CONFUSING�VALUES�FOR�THE�AMOUNT�OF�
FREE�SPACE�ON� A�DISK��5HERE�ARE�TWO�
CAMPS�� SOME�	"MIGA
�SAY����,�PER�
DISK
� THE�OTHERS� 	"31
����,�

)ERE�THEN�TO�SET�THE� RECORD�
STRAIGHT�ARE�THE�FACTS�

n� '"$5��"MIGA�FLOPPY�DISKS
�
FORMATTED�BY�THE�SYSTEM�HAVE�����
BYTES�PER�SECTOR�USABLE�BY�%04��
5HERE� IS� NO�DENYING�THIS�� �IT jS� A�NICE�
BINARY�NUMBER�AND
� AS�FAR�BACK�AS� *�
CAN� REMEMBER
� '.�	FREQUENCY�
MODULATION
� AND�.'.�	MODIFIED� '.
�
FORMATS� HAVE�ALWAYS�USED�SOME�
MULTIPLE�OF��"N�BYTES�� ���
� ���

����AND�SO�ON�

n� '"$5��5HERE�ARE� ���SECTORS�PER�
TRACK
� ���TRACKS�AND�TWO�SIDES�TO�
EVERY�DISK�� �����POSSIBLE�SECTORS� IN�
ALL�� ����� �� �������������BYTES�OR�
APPROXIMATELY����,�ON�A�DISK�

n� '*$5*0/�� &VERY�BLOCK�ON�A�DISK�
CONTAINS�����BYTES�OF�DATA��5HIS�
IMPLIES�THE�SECTOR�FORMAT� IS�ALSO�����
BYTES�WHICH� IS� RIDICULOUS�

n� '*$5*0/��5HE�MAXIMUM�DATA�
STORAGE�ON� A�DISK� IS����,�	FROM�THE�
����BYTES� PER�SECTOR�PREMISE
��4INCE�
THE�FIRST�PREMISE� IS�WRONG�AND�
DERIVATIONS�MADE�FROM� IT�MUST�
THEREFORE
� ALSO�BE� INCORRECT��5HE�
FIGURE� IN�CONTENTION� IS�BYTES� PER

BLOCK�� 4OME�SAY�����OTHERS
� �����
$OMMODORE�HAS�BEEN�KNOWN�TO�
QUOTE������ �ALTHOUGH� IT�DEPENDS�
WHO�YOU�TALK�TO
� AND� IN�WHAT�CONTEXT��
5HIS� IS�THE�CRUX�OF�THE�ARGUMENT�

5HE�����BYTE�FIGURE� IS� ARRIVED�AT�
FROM�THE�CAPACITY�OF�AN�"MIGA%04�
%"5"�BLOCK��"VOIDING�THE�
TECHNICALITIES�FOR�A�MOMENT
� EVERY�
DATA�BLOCK�HAS��� LONGWORDS�� ����
BYTES�� �RESERVED�FOR�%04��4UBTRACT�
���FROM�����AND�YOU�GET������� �THE�
MAGIC� NUMBER�

5HIS� IS�FURTHER�COMPLICATED�
BECAUSE�FOR�EVERY�FILE�CREATED�ON�AN�
"MIGA�DISK�BY�"MIGA%04
�AT� LEAST�
ONE�COMPLETE� BLOCK� IS� RESERVED�FOR�
USE�BY�THE�SYSTEM�� *TjS�CALLED�THE�FILE�
HEADER�OR�FILE� INFO� BLOCK�	'*#
�AND�
OCCUPIES�A�COMPLETE�SECTOR�� �����
BYTES� IN� EFFECT�

/OW�LET�S�SAY�YOU�CREATE�A�FILE�
WHICH� IS�ONE�BYTE� LONG�� )OW�MANY�
BLOCKS�DOES� IT�TAKE 

n� 0NE�SECTOR�FOR�THE�FILE�HEADER�BLOCK�
PLUS�ONE�SECTOR�THE�DATA�BLOCK�
��TWO�����BYTE�SECTORS�OR������
BYTES�OR�*,

5HEREFORE
� SINCE�THERE�ARE������
POSSIBLE�BLOCKS�ON�THE�DISK
� THE�
MAXIMUM�NUMBER�OF�ONE�BYTE�FILES�
YOU�COULD� POSSIBLY�EVER�STORE�ON�AN�
���,�FLOPPY�IS������4LIGHTLY�LESS� IN�
REAL�TERMS�SINCE�%04�RESERVES�A�FEW�
BLOCKS�HITHER�AND�THITHER�FOR�OTHER�
FUNCTIONS�� �SUCH�AS�THE� BOOT�BLOCK
�
ROOT�DIRECTORY�AND�BITMAP�

*T�MIGHT�SEEM�FAIR�FROM�THIS�
ARGUMENT�TO�SUPPOSE�THAT�A�SINGLE�
FILE�COULD�OCCUPY�THE�ENTIRE�CAPACITY�
OF�THE�DISK��"S� *jVE�ALREADY�SAID
�DATA�
BLOCKS�CONTAIN�����BYTES�OF�USER�
DATA�PLUS� ���BYTES�OF�%04�
INFORMATION�� 'ROM�THIS�PREMISE�YOU�
COULD� BE�FORGIVEN�FOR�THINKING�THAT�
����BYTES� PER�BLOCK� IS�MORE�ACCURATE�
	����� �� ���������,
�

&VEN� IF�YOU�DID� HAVE�THE�FULL� DISK�
TO�YOURSELF
�THE�FILE� HEADER�BLOCK�CAN�
ONLY�HOLD�A�FIXED� NUMBER�OF�BLOCK�
REFERENCES�� *F�THIS� NUMBER�IS�
EXCEEDED
� %04�CREATES�ANOTHER�
SUBSIDIARY�BLOCK�CALLED�A�FILE� LIST�
BLOCK�� �WHICH�TAKES�UP�ANOTHER�����
BYTE�SECTOR�� �AND�STARTS�FILLING�THAT�� *F�
THAT�GETS�SATURATED
� THEN�ANOTHER� LIST�
BLOCK� IS�CREATED� UNTIL�THE�DISK�GETS�
FILLED�� *N� PRACTICE
�THE� LARGEST�SINGLE�
FILE�THAT�CAN�BE�STORED�UNDER�
CONVENTIONAL� %04� IS�JUST�OVER����,�
AN�EXTRA���,�IS�TAKEN�BY�%04�� ''4� IS�
BETTER�� �AROUND����,�IN�PRACTICE�CAN�
BE�STORED�AS�ON�CONTIGUOUS�FILE�

8HERE�DO�DIRECTORIES�FIT� INTO�ALL�
THIS �8ELL� EVERY�DIRECTORY�TAKES�AT�
LEAST�A�SINGLE�SECTOR�FOR�ITS�OWN� USE
� �����BYTES�A�PIECE�� ����ODD�BYTES�
ARE� RESERVED� IN�THE�MIDDLE�OF�THE�
DIRECTORY�STRUCTURE�FOR�THE�HASH� TABLE��
	5HIS� IS�WHAT�ALLOWS�"MIGA%04�TO�
LOCATE�A�FILE�OR�SUB�DIRECTORY�VERY�
QUICKLY�� �BY�BEST�GUESSING�THE� NAME�
FROM�A�HASH�CALCULATION�AND�THEN�
LOCATING�IT�BY�NIPPING�DOWN�A� LINKED�
LIST
�

&ACH�DIRECTORY�TAKES�EXACTLY���X�
����BYTE�SECTOR�WHICH�CAN�BE�PROVEN�
SIMPLY�BY�FORMATTING�A�DISK
�GETTING�
ITS� INFO
� CREATING�A�SINGLE�DIRECTORY�
AND�GETTING�INFO�AGAIN�� *N�THEORY�
THEREFORE
� IT�SHOULD�BE�POSSIBLE�TO�
CREATE� �����USER�DIRECTORIES�ON�A�
DISK�� ������SECTORS�MINUS�TWO�FOR�
THE�BOOT�BLOCKS
� MINUS�ONE�FOR�THE�
BITMAP�AND�ONE�MORE�FOR�THE� ROOT�
DIRECTORY�� ����� �� ����BYTES������,��
/EEDLESS�TO�SAY�THOUGH
�THERE�
WOULDNjT�BE�ANY�ROOM�FOR�ANYTHING�
ELSE�

�����SECTORS�ARE�DIVIDED�AS�
FOLLOWS���

n� 5WO�SECTORS�FOR�THE� BOOT�BLOCK��
SIDE��
� TRACK��
� SECTORS���AND���
n� 0NE�SECTOR�FOR�ROOT�BLOCK��SIDE��
�
TRACK���
� SECTOR���
n� 0NE�SECTOR�FOR�THE�BITMAP�� STARTING�
AT�SIDE��
� TACK���
� SECTOR���
n� �����SECTORS�FOR�%04�AND�USER�
INFORMATION�

5O�CALCULATE� ANY�BLOCK� REFERENCE�FROM�
TRACK
� CYLINDER�AND�SECTOR�INFORMATION�
YOU�USE�THE�FOLLOWING�FORMULA�� /OTE�
"MIGA%04�NUMBERS�THE�FIRST�TRACK�
ONE
� NOT�ZERO�
#LOCK���	TRACK� L
����	SIDE�L

�I�SECTOR
.4

"$$&-&3"5034�"/%�3".
*�AM�CONSIDERING�
BUYING�A�79-����
ACCELERATOR�FOR�MY�
"����
� BUT� *� HAVE�

BEEN�TOLD�THAT�THE����BLT�3".�BOARD�
IS�NOT�AVAILABLE�� *� ALSO�OWN�A�
���.#�(71�*MPACT� **�HARD�DISK�
WITH��.B�OF����BIT�3".�ON�BOARD��
8OULD� IT�BE�POSSIBLE�TO�REPLACE�THE�
���BIT�3".�WITH����BIT�3".�
INSTEAD
�AND�WOULD�THE�79-���

RECOGNISE�IT�AS����BIT�3". 
*�HAVE�SEEN�AN�ADVERT�FOR�THE�

"���49�BRIDGEBOARD
�WOULD�THE�
79-����SPEED�THE�BRIDGEBOARD�UP�AT�
ALL �"LSO
�WOULD� IT�RECOGNISE�A�1$�
SUPER�7("�CARD�PLUGGED� INTO�ONE�OF�
THE�"����jS�1$�SLOTS
� AND� IF�SO
�
WOULD� *�NEED�A�.ULTI4YNC�MONITOR�TO�
DISPLAY�THE�SCREEN 

3OBERT�%OWNS�
#LACKPOOL�

-ANCS

*T� IS� NOT�POSSIBLE�TO� REPLACE�YOUR�����
BIT�3".�ON�THE�(71�CARD�WITH� ���BIT�
3".��5HE� REASON�FOR�THIS� IS�THAT�THE�
(71�CARD� IS�A� ���BIT�CARD
� AS� IT�
INTERFACES�WITH�THE����BIT�������
PROCESSOR�IN�YOUR�"������5HE�ONLY�
WAY�TO�ADD����BIT�3".�TO�AN�"MIGA�
���������� IS�TO�ADD�AN�ACCELERATOR�
CARD�WITH� ���BIT�3".�ON�BOARD�

5HE�PROBLEM� LIES� IN�THE�FACT�THAT�
YOUR�"����� IS�A����BIT�COMPUTER
�
AND�WHEN�YOU�ADD�AN�ACCELERATOR�
SUCH� AS�A�������OR������
� YOU�
SUDDENLY�HAVE�A����BIT�PROCESSOR��
5HIS�CHIP�THEN�HAS�TO�SLOW�DOWN�TO�
MATCH�THE�"�����WHEN�ACCESSING�
���BIT�3".�� *F�THE������������� IS�
TO�MAKE�ANY�USE�OF�ITS����BIT�DATA�
BUS
�THEN� IT�HAS�TO�HAVE����BIT�3".�
ON�THE�ACCELERATOR�CARD� ITSELF��5HIS� IS�
NOT�A�PROBLEM�ON�THE�"MIGA�"����
�
AS�THAT�IS�A����BIT�COMPUTER�AND� HAS�
���BIT�3".�THROUGHOUT�

"DDING�AN� ACCELERATOR�CARD�TO�
YOUR�"MIGA�WOULD� NOT�SPEED�UP�THE�
BRIDGEBOARD�AT�ALL��5HE�BRIDGEBOARD� IS�
ACTUALLY�A�1$����49� IN� ITS�OWN� RIGHT
�
AND� IS�A�TOTALLY�SEPARATE�COMPUTER�TO�
YOUR�"MIGA�� 4PECIAL� ELECTRONICS�AND�
SOFTWARE�HANDLE�COMMUNICATIONS�
BETWEEN�THE�1$�SIDE�AND�THE�"MIGA�
SIDE��:OU�COULD� PLUG�A�47("�CARD�
INTO�ONE�OF�THE�1$�SLOTS� INSIDE�YOUR�
"����
� AND�YOU�WOULD� REQUIRE�A�
SEPERATE�47("�MONITOR�� 54

(&55*/(�"/*."5&%
*�WILL�SOON�BE�
UPDATING�MY�"����TO �
EITHER�AN�"�����OR�
"�����AND�WOULD� LIKE�

TO�KNOW�WHICH�WOULD�BE�MORE�
SUITABLE�FOR�ANIMATION
�AS� *�DON�T�
REALLY�KNOW�THE�DIFFERENCE
� *jM�
AFRAID�

*� KNOW�*�WILL� NEED�A�GENLOCK�� �*�
WISH�TO�MIX�GRAPHICS�WITH�)I�#AND�
6�.ATIC�VIDEO�� �BUT�THA TjS�ALL� *� AM�
CERTAIN�OF��$AN� *�USE�A�1HILIPS�57�
	WITH�4$"35�SOCKET
�AS�A�
REASONABLE�MONITOR �1LEASE�HELP�AS�
*� HAVE�NOT�HAD�ANY�USEFUL� INFO�FROM�
ANY�COMPUTER�SHOP�STAFF�

%ANNY�8IGGS�
#RADFORD�

8EST�:ORKS

5HERE�ARE�A�COUPLE�OF�SUBTLE�
DIFFERENCES�BETWEEN�THE�"MIGA������
AND������MODELS�� 'IRSTLY
� THE�"����

8DCI>CJ:9�DC�E6<: � � 
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"MIGA%04�� �5HE�MOST�BASIC�PART�OF�THE�"MIGA�S�OPERATING�SYSTEM�� �THE�

COLLECTION�OF�PROGRAMS�THAT�TAKE�CARE�OF�THE�GENERAL� RUNNING�OF�THE�
MACHINE��"MIGA%04�CONCERNS� ITSELF�WITH�DEVICE�HANDLING��CONTROL� OF�THE�
KEYBOARD
� BASIC�SCREEN�OUTPUT
� DISK�DRIVES
� PRINTERS�AND� SO�ON�

#IT�� �"�BINARY�DIGIT
�WITH� A�POSSIBLE�VALUE�OF�ZERO�OR�ONE�

#RIDGEBOARD�� �"�PLUG�IN� CARD� RELEASED�BY�$OMMODORE�FOR�THE�"�����AND�
UPWARDS�WHICH�ENABLES�THE�"MIGA�TO� RUN�PROGRAMS�WRITTEN� FOR�THE� *#.�1$�
SERIES�OF�COMPUTERS�

#YTE�� �"�GROUP�OF�EIGHT�BITS�� 5HE�BYTE� IS�THE�MOST�COMMON�MEMORY�UNIT��
-ARGER�UNITS�ARE�THE� KILOBYE� 	�����BYTES
�AND�THE�MEGABYTE� 	�����
KILOBYTES
�

���BIT�.EMORY�� �.EMORY�ACCESSED�BY�A�PROCESSOR�	������AND�UPWARDS
� IN�
CHUNKS�OF���� BITS�AT�A�TIME
� RATHER�THAN�THE�MORE�NORMAL� ���BITS��"S�A�
CONSEQUENCE
� ACCESSES�TO�MEMORY�ARE�MUCH�FASTER�

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

G >
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0BIQ�@;=NM
1=:C��/OVEMBER����
�����AM��PM�	�PM�4UNDAY

1=:G:��&ARLS�$OURT
�HEART�OF�-ONDON
1=6I��"MIGA�SOFTWARE�AND�HARDWARE�PLUS�4EGA
�/INTENDO
�1$
�45����
"DL�BJ8=��_��ADULTS
�_��6NDER���S�	BUT�SEE�4AVE�TIME�AND�MONEY
�
1=D��&VERYONE�WHO�S�ANYONE�INCLUDING�THE�ENTIRE�"MIGA�4HOPPER�TEAM

0;P?�NCG?�3?6�GIH?S
!:I�HB6GI
�(ETTING�ON�FOR����
����PEOPLE�ARE�EXPECTED�
TO�ATTEND�THE�'UTURE�&NTERTAINMENT�4HOW�
"ND�YOU�KNOW�WHAT�THAT�MEANS��QUEUES�
4O�AVOID�ALL�THE�FOOT�SHUFFLING
�HANGING�AROUND�FOR�AGES�
START�TO�THE�4HOW�BY�BOOKING�YOUR�TICKETS�EARLY�
"ND�YOU�LL�EVEN�H6K:�BDC:N��:OU�CAN�T�LOSE�REALLY
�SO�DO�IT�NOW�

3�-�*�WOULD� LIKE�TO �HAVE�MY�TICKETS�EARLY
�AVOID�ALL�THE�QUEUES�AND�SAVE�
_�����ON�EVERY�TICKET
�PLEASE��"DULTS�_����
�6NDER���S�_�����

%,1)&+"����� ��������

1 C=E?NM �0���

*�WOULD� LIKE�TO �ORDER�ADVANCE�TICKETS�FO R�THE�'UTURE�
&NTERTAINMENT�4HOW�AND�SAVE�_�����PER�TICKET�

1LEASE�SEND�ME�@ �

1LEASE�SEND�ME�@ �

5OTAL�1AYMENT�_@

��ADULT�TICKETS�AT�_�����EACH�

UNDER����TICKETS�AT�_����

.ETHOD�O F�PAYMENT� r �7ISA
1LEASE�MAKE�ALL�CHEQUES� r �"CCESS
PAYABLE�TO�� r �$HEQUE�
'6563&�&/5&35"*/.&/5�4)08� r �10

$ARD�NUMBER�-�

&XPIRY�%ATE� -�

/AME@@@@@@@@

"DDRESS


@1OST�CODE@

4END�THIS�FORM �TO��'6563&�&/5&35"*/.&/5�4)08�
10�#OX��
�&LLESMERE�1ORT
�4OUTH�8 IRRAL
� -����&"



+"3(0/� #645*/(� n� +"3(0/� #645*/(
"CCELERATOR�BOARD�� �"�DEVICE�WHICH�EITHER�INCLUDES�A�CENTRAL� PROCESSOR�LIKE�

THE�"MIGA�S
� OR�A�MORE�ADVANCED�ONE� IN�THE�SAME�RANGE
� BUT�OPERATING�AT�
A�HIGHER�SPEED�

$�� �"�COMPILED� LANGUAGE�DESIGNED� PRIMARILY�FOR�SYSTEMS�PROGRAMMING�� *T�WAS�
USED�TO�WRITE�MUCH�OF�THE�"MIGAjS�OPERATING�SYSTEM�

*CON9�� �"�HANDY�LITTLE�PUBLIC�DOMAIN� PROGRAM�WHICH�WILL�ENABLE�A�4HELL� SCRIPT�
	A�COLLECTION�OF�4HELL�COMMANDS�HELD� IN�A�FILE
�TO�BE�EXECUTED�VIA�CLICKING�
ON�AN� ICON�VIA�THE�8ORKBENCH�

*NTUITION�� �5HE�PART�OF�THE�"MIGA�S�OPERATING�SYSTEM�CONCERNED�WITH�WINDOW�
HANDLING
�MENUS�AND�SO�FORTH�� *T�INTERPRETS�USER�INPUT�FROM�THE�MOUSE�
AND�SENDS� INFORMATION�TO�THE� RELEVANT�WINDOWS�VIA�THE� *NTUITION� %IRECT�
$OMMUNICATION�.ESSAGE�1ORTS�

3(#�� �3ED�(REEN�#LUE�� �A�STANDARD�FOR�VIDEO�SIGNALS�THAT�PROVIDES�BETTER�
QUALITY�THAN�COMPOSITE�OR�3ADIO�'REQUENCY�SIGNALS�

4HELL�� �"�METHOD�OF�COMMUNICATING�WITH�THE�"MIGAjS�OPERATING�SYSTEM�VIA�
THE�KEYBOARD� RATHER�THAN�THE�MORE�USUAL�MOUSE�AND�WINDOWS�METHOD�OF�
8ORKBENCH�

8DCI>CJ:9�;GDB�E6<:���

HAS�TWO� INTERNAL� DISK�DRIVES�FITTED�
WHILE�THE�"�����ONLY�HAS�ONE��
4ECONDLY
�YOU�CAN�T�BUY�"����S�ANY�
MORE�	AT�LEAST�NOT�NEW�ONES
�AS�THEY�
WERE�EFFECTIVELY�SUPERSEDED�BY�THE�
"������ �WHICH� IN� ITS�EARLY�DAYS�WAS�
A� REBADGED�"�����ANYWAY�
0THERWISE�THEY�CAN�BE�CONSIDERED�TO�
BE� IDENTICAL� MACHINES�

*F�YOU�BUY�A�GENLOCK�WHICH�HAS�
AN�3(#�PASS�THROUGH�THEN�THERE�
SHOULD� BE�NO�PROBLEMS�USING�THE�
1HILIPS�57�FOR�MONITORING�� .OST�OF�THE�
BETTER�GENLOCKS�HAVE�THIS�FEATURE�AS�
STANDARD�ANYWAY
� SO�JUST�LOOK�OUT�FOR�
IT�WHEN�YOU�ARE�CONSIDERING�YOUR�
PURCHASE�

*�WOULD�ALSO� RECOMMEND�THAT�YOU�
THINK�SERIOUSLY�ABOUT�BUYING�A� HARD�
DISK
� EXTRA�3".�AND�EVEN�AN�
ACCELERATOR
� AS�ANIMATION�TENDS�TO�
BE�PROCESSOR�INTENSIVE
� AS�WELL� AS�
NEEDING�LOTS�OF�STORAGE�SPACE��
5HEREjS�A�WHOLE� RANGE�OF�NEW�TURBO�
CARDS�WHICH�CAN�CARRY�BOTH�3".�AND�
4$4*� HARD�DRIVES�� �SUCH�AS�(71jS�(��
'ORCE�SERIES�AND�THE�1ROGRESSIVE�
CARDS��5HESE�DEVICES�WILL� SERIOUSLY�
INCREASE�YOUR�PRODUCTIVITY
� BUT�CHECK�
WITH�THE�BANK�MANAGER�FIRST��(8

*/56*5*0/
�500
*�AM�TRYING�TO�WRITE�A�
FAIRLY�COMPLICATED�
*NTUITION�PROGRAM�
USING�8ORKBENCH���

AND�AM�HAVING�MANY�PROBLEMS�	EVEN�
DETAIL�AND�BLOCK�PEN�VALUES� IN�THE�
WINDOWS�DO�NOT�WORK
��"RE�THERE�
ANY�BOOKS�ON�8ORKBENCH��� *NTUITION�
PROGRAMMING 

.ARK�)AYES�
8ORTHING�

8EST�4USSEX

*N�YOUR�ORIGINAL� LETTER�YOUjVE�ASKED�
ABOUT�SO�MANY�THINGS�THAT�IT� IS

IMPOSSIBLE�TO�GIVE�YOU�COMPLETE�
ANSWERS��5HE�BOTTOM� LINE� IS�THAT�
THINGS� HAVE�CHANGED�DRASTICALLY�IN�
THE� *NTUITION� AREAS�THAT�YOUjVE�
MENTIONED�AND�TO�SORT�THEM�OUT�YOU�
ARE�GOING�TO�NEED�THE�NEW�
8ORKBENCH���ORIENTATED�30.�,ERNEL�
.ANUALS�� 1"0

*$0/9
�80/5�9
*�AM�HAVING�SOME�
PROBLEMS�WITH�
"MIGA%04�ON�A�DISK�
*�AM�MAKING�

A
�8HEN� *�TRY�TO�USE� *CON9
� ITS�
WINDOW�JUST�POPS�UP�AND�GOES�
AWAY�
B
�&VEN�THOUGH�THE�STARTUP��
SEQUENCE�MAKES�4HELL�SEG�RESIDENT�
AND�MOUNTS�/&8$0/�
�WHEN� *�
DOUBLE�CLICK�ON�THE�4HELLjS� ICON
� ITS�
WINDOW�APPEARS�THEN�VANISHES�
C
�$AN�YOU�ALSO�TELL�ME�WHAT�THE�
FOLLOWING�ARE��THE�3AMDISK�DEVICE�
ON�MY�"31�DISK�� THE�3"8��WINDOW�
AND�THE�DEVICES�+)0��AND�7%0��

"NON

5HESE�ARE�QUITE�COMMON� PROBLEMS�
AND�PROBABLY�DUE�MORE�TO�
$OMMODOREjS� IFFY�MANUALS�THAN�THEY�
ARE�TO�USER�ERROR�
A
� *CON9�TRIES�TO�EXECUTE�A�SCRIPT�OF�
THE�SAME�NAME�AS�THE� ICON�WHICH�
CALLED� IT��5HEREFORE
� IF�YOU� HAVE�A�
PROJECT�ICON
�CALLED� �#-63#jj�YOU�
MUST�ALSO�HAVE�A�SCRIPT�FILE�CALLED�
k#LURBl� IN�THE�SAME�DIRECTORY�
B
� *� SUSPECT�THE� REASON�FOR�THIS� IS�
EITHER�THAT�YOU�HAVE�NOT�PUT�THE�
4YSTEM�DIRECTORY�ON�THE�NEW�DISK
� OR�
YOU� HAVE�NOT�PUT�THE�$-*� ICON� IN�THE�
4YSTEM�DRAWER�
C
�5HE�RAMDISK�DEVICE�ON�YOUR�"31�
DISK� IS� PROBABLY�ONE�OF�THE�SEVERAL�
RESET�PROOF�3".�DISKS�THAT�POPPED�
UP�A�FEW�YEARS�AGO��.OST�FOLK�USE�
3"%��THESE�DAYS
� IT�DOES�EXACTLY�THE�
SAME�JOB�� 3"8�� IS�AN�"MIGA%04

CONSOLE�WINDOW�	LIKE�$0/�� AND�
/&8$0/�
�WHICH�DOES�NOT�TRANSLATE�
AND�CONTROL�CHARACTERS��0NCE�
OPENED
� THE�3"8��WINDOW�CANNOT�BE�
CLOSED�FROM�"MIGA%04��7%0�� IS�
k7IRTUAL� %ISK�� l� USUALLY�A�DEVICE�
NAME�FOR�SOME� RECOVERABLE�3".�
DISKS�� SIMILARLY
�+)0�� IS�THE�+ANUS�
HARD�DISK�� �AN�OLD�$OMMODORE�TYPE��
5HESE�DEVICES�ONLY�APPEAR�ON�DUMB�
FILE� REQUESTERS�� �THAT�IS
�THOSE�THAT�
DO�NOT�SEARCH�THE�DEVICE� LIST�FOR�
MOUNTED�DRIVES��.4

".*("�%*''&3&/$&4
A
� *�HAD�PREVIOUSLY�
SETTLED�ON�GETTING�AN�
"����1LUS
� BUT�SINCE�
THIS�HAS�BEEN�

REPLACED�WITH�THE�"����	WHICH�
REMINDS�ME�OF�THE�0RIC�"TMOS�
�� *�
DECIDED�ON�AN�"������ *�NOW�HEAR�
THIS�IS�TO�BE�REPLACED�ALSO�� *S� IT�
WORTH�HANGING�ON�FOR�AN�
ANNOUNCEMENT�ABOUT�NEW�MID�RANGE�
"MIGAS 
B
�8HAT�ARE�THE�DIFFERENCES�
BETWEEN�THE�"�����AND�THE�
"���� 
C
� *�AM� INTERESTED� IN�PROGRAMMING�
THE�"MIGA�IN�$
�AS� *�AM�FAMILIAR�WITH�
"NSI�$�FROM�6NIX��8HICH�BOOKS�DO�
YOU�RECOMMEND�FOR�BOTH� LEARNING�
ABOUT�PROGRAMMING�THE�"MIGA�
SYSTEM�AND�FOR�REFERENCE 
D
�8HERE�CAN� *�GET�THE�$OMMODORE�
INCLUDE�FILES�AND�HOW�MUCH�DO�THEY�
COST 
E
� *S�-ATTICE�4"4�$�REALLY�WORTH�
OVER�_���
�OR�CAN� *�GET�AWAY�WITH�
USING�THE�1%�/ORTH$�OR�%ICE 
F
� *S�THE�.ICROBOTICS�79-����
ACCELERATOR�BOARD�ANY�GOOD �8ILL� IT�
CAUSE�COMPATIBILITY�PROBLEMS�WITH�
(AMES 
G
� *F�*� BUY�AN�4$4*�CONTROLLER�CARD
�
SUCH�AS�THE�(71�ONE�WITH�A�
2UANTUM����.B�DRIVE
�CAN� *�ADD�
BARE�4$4*�DRIVES�TO�THE�SAME�
CONTROLLER�AT�A� LATER�DATE 
H
� *S�THERE�A�1%�ASSEMBLER�WHICH�
CAN�ASSEMBLE������CODE�FOR�PORTING�
ACROSS�TO�THE�$�� 

(IENN�%AVIS�
4WINTON�

.ANCHESTER

A
�5O�BE�HONEST
�YOU�COULD�WAIT�
FOREVER��$OMMODORE�WILL� CONTINUE�TO�
EXPAND�AND�ENHANCE� ITS� PRODUCT�
RANGE
� BUT�WE�DONjT �KNOW�WHEN� IT�
WOULD� REPLACE�THE�"���������
� OR�
WHAT�WITH�� *F�YOU�WISH�TO�WAIT
�YOU�
COULD�FIND�YOURSELF�WAITING�A�VERY�LONG�
TIME� INDEED��$ONSIDERING�THE�
EXPANDABILITY�OF�THE�"����� *�WOULD�
RECOMMEND�BUYING�ONE�OF�THOSE�NOW
�
RATHER�THAN�WAITING��"LTERNATIVELY
�YOU�
COULD�SAVE�UP�AND�BUY�AN�"MIGA�
"������ �WHICH� IS�A�FAR�BETTER�CHOICE
�
AS� IT�IS�A�MUCH�FASTER�AND�MORE�
POWERFUL� SYSTEM
�WHICH� IS� IN�FACT�
CAPABLE�OF�RUNNING�6NIX�
B
�5HE�"�����HAS�TWO�FLOPPY�DRIVES�
AND�NO�HARD�DISK
�THE�"MIGA�"�����
HAS�ONE�FLOPPY�DRIVE�AND�A� ��.B�
QUANTUM�4$4*�DRIVE�
C
� *� RECOMMEND�YOU�GET�THE�OFFICIAL�
$OMMODORE� REFERENCE�BOOKS�
PUBLISHED�BY�"DDISON�8ESLEY
�THIRD�
EDITION��:OU�WILL� NEED�THREE�BOOKS
�
"MIGA�3EFERENCE�.ANUAL�� �-IBRARIES
�
"MIGA�3EFERENCE�.ANUAL�� �%EVICES�
AND�"MIGA�3EFERENCE�.ANUAL�� �
*NCLUDES�AND�"UTODOCS��5HESE�ARE�
THE� REAL�THING
� AND�WILL�TEACH�YOU�
PROGRAMMING�PRACTICES�ON� THE�"MIGA�
THAT�WILL� ENSURE�THE�BEST�POSSIBLE�
COMPATIBILITY�WITH�CURRENT�AND�FUTURE�
SYSTEMS�
D
� *F�YOU�BUY�A�$�$OMPILER�SUCH�AS�
-ATTICE�4"4�$
�THEN�THESE�WILL� BE�
SUPPLIED�FOR�YOU�� *F�YOU�GET�A�1%�
$OMPILER
�YOU�WILL� NEED�TO�BUY�THESE�
FROM�$OMMODORE�%EVELOPER�4UPPORT�
AT�.AIDENHEAD��8RITE�TO�4HARON�
.C(UFFIE
�$OMMODORE�#USINESS�
.ACHINES
�5HE�4WITCHBACK
�(ARDNER�
3OAD
�.AIDENHEAD
� #ERKS
� 4-���9"��
:OU�WILL� NEED�TO�ENCLOSE�A�CHEQUE�
FOR�_���MADE�PAYABLE�TO�
$OMMODORE�#USINESS�.ACHINES
� AND�
A�COVERING�LETTER�EXPLAINING�THAT�YOU�
ARE�BUYING�THE� k/ATIVE�%EVELOPERS�
6PGRADE�,IT�jj�5HIS�WILL� INCLUDE�THE�
LATEST�VERSIONS�OF�THE� INCLUDES
�
TOGETHER�WITH�SOME�EXAMPLE�
PROGRAMS�THAT�YOU�CAN� LOOK�AT�
E
�5HIS� IS�A�TOUGH�ONE��5HE�ANSWER�TO�
THIS�QUESTION� RATHER�DEPENDS�ON�WHAT�
YOU�ARE�TRYING�DO�TO
� AND�WHAT�YOUR�
BUDGET�IS�� *F�YOU�WANT�THE�MANUALS
�
AND�THE�PROFESSIONAL� TECHNICAL

1"3��1 "3�
* jVE�GOT�A�$ANON�#+���EX�BUBBLE�JE T�PRINTER�AND� IT�KEEPS�
PRINTING�OUT�THE�POUND�SIGN�WITH�TWO�FUNNY�CHARACTERS�AFTER�
IT��/O
� *jM�NOT�TALKING�ABOUT�-ITTLE�AND�-ARGE�� �THEYjRE�NOT�
FUNNY�� �*�MEAN�TWO� iYj� LETTERS�WITH�UMLAUTS�ON�THEM��5HEN�

I T jLL�PRINT�THE�NUMBER�OF�POUNDS�
4O�*�GET�SOMETHING�LIKE� i_ l ��j�� *�AM�USING�THE�&PSON9�PRINTER�DRIVER
�

AND�THE�SAME�THING�HAPPENS�WITH�&PSON2�
3�4TOREY�

&ASTBOURNE�
4USSEX

4OUNDS� LIKE�YOU�ARE�PROBABLY�USING�THE�#+�L0EX�IN� *#.�MODE�WITH�AN� &PSON�
DRIVER�

8HATEVER� IT�IS
�WHAT�YOU�REALLY�NEED� IS�THE�PROPER�$ANON�#+�L0E�EX�DRIVER�
ON�+AMDISK��
� FROM�+".�d��������������+8

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����



SUPPORT�THEN� *�WOULD� SUGGEST�THAT�
_��� � IS�A�SUITABLE�AMOUNT�OF�MONEY�
TO�PAY�FOR�A� PRODUCT�SUCH� AS�THIS�� *F�
YOU� ARE�MORE� INTO� LEARNING
� AND�
WRITING�SOME�SMALL� HOME�PROGRAMS
�
THEN� A� PRODUCT�SUCH�AS�%*$&�MIGHT�
BE� SUFFICIENT�
F
�"NY�ACCELERATOR�COULD� POTENTIALLY�
PRODUCE� INCOMPATIBILITY�PROBLEMS�� �
ESPECIALLY�WITH� BADLY�WRITTEN�GAMES�
*F�YOU� ARE�GOING�TO�BUY�AN�
ACCELERATOR
� MAKE�SURE�THAT� IT�HAS�A�
FALL� BACK�MODE�TO�������SO� THAT�YOU�
CAN� STILL� REMAIN� COMPATIBLE�WITH�YOUR�
OLD�SOFTWARE�
G
�:OU�CAN� ADD� UP�TO�SEVEN�DEVICES�
TO�A�4$4*� CONTROLLER�CARD�WITHOUT�
NEEDING�TO�BUY�FURTHER�CONTROLLERS��
5HESE�CAN� INCLUDE�THINGS� SUCH� AS�
TAPE�STREAMERS
� FLA T�BED� PLOTTERS
�
LASER�PRINTERS
� HARD�DISKS�AND� SO�
FORTH�
H
�5HERE� IS�AN�EXCELLENT�$���
EMULATOR�AVAILABLE�FOR�THE�"MIGA� IN�
THE� 1%�MARKET�� *� DO�NOT�BELIEVE�THAT�
THERE� IS� A�CROSS�ASSEMBLER�THAT�YOU�
CAN� USE�TO�ASSEMBLE�CODE�FOR�THE�
$����5HIS� IS� BEST�DONE�ON�THE�$���TO�
BE�HONEST�� 54


���	���
�����
)OW�DO� *� USE�
1AGE4ETTER�**�TO�
PRODUCE�A� iFRAMEj�
AROUND�A�PICTURE�SO�

THAT�THE�FRAME�IS�FILLED�WITH�ONE�OF�
THE�FILL�PATTERNS 

&RIC�3�#ILLINGTON�
#IRMINGHAM

:OU� NEED�TO�DO� IT� IN� THREE� STEPS�� 'IRST�
USE�THE�BOX�DRAWING�TOOL� 	IN� THE�
BOTTOM� BANK�OF�TOOLS� IN�THE�TOOLBOX
�
NOT�THE� BOUNDING�BOX�TOOL� IN� THE�TOP�
BANK
�TO �DRAW�THE�BOX�THAT�WILL� FORM�
THE�OUTSIDE�OF�THE�FRAME��8ITH� THAT�
BOX�STILL� ACTIVE
� SELECT�'ILL� 1ATTERN�
FROM�THE�%RAW�MENU
� CHOOSE�THE�
PATTERN�YOU�WANT� IN�YOUR�FRAME�AND�
CLICK�0,�� .AKE�SURE�8IREFRAME�
(RAPHICS� IS�TOGGLED�OFF�	IN� THE�
1REFERENCES�MENU
�OTHERWISE�YOU�
WONjT �SEE�ANY�CHANGE�ON�THE� SCREEN�

/OW�DRAW�A�SMALLER�BOX� INSIDE�
THAT� PATTERNED�BOX�AND�GO�THROUGH�
THE� SAME�STEPS�AS�ABOVE�TO�GIVE�THIS�
SMALLER�BOX�A�SOLID�WHITE�FILL� PATTERN�
BY�SELECTING�THE�WHITE�AREA� IN�THE�
GREYSCALES�SECTION�AT�THE�TOP�OF�THE�
'ILL� 1ATTERNS� REQUESTER�

*F�YOU� NEED�TO�ADJUST�THE�WIDTH�OR�
HEIGHT�O F�EITHER�OF�THESE�BOXES
� DO� IT�
BY�DRAGGING�THE� HANDLES�AROUND�THE�
EDGES�OF�THE�BOX
� BUT�REMEMBER�TO�
HOLD�DOWN�THE�"LT�KEY�AT�THE� SAME�
TIME�AS� SELECTING�A� HANDLE�BECAUSE�
WHAT�YOU� ARE�DOING� IS� RE�SCALING�A�
STRUCTURED�DRAWING�� 	*F�YOU�FORGET�TO�
HOLD�DOWN�"LT�WHEN�YOU� MAKE�THE�
BOX�BIGGER�YOUjLL� FIND�THAT�THE�FILL�
PATTERN�WON�T�STRETCH�TO �FILL� THE�NEW�
SIZE
� I T j LL� REMAIN�JUS T�AS� IT�WAS�
BEFORE�


0NCE�YOUR�TWO� BOXES�ARE�
PERFECTLY�ALIGNED�TO�FORM�THE� iPICTURE

FRAMEj� YOU� REQUIRE
�GROUP�THEM�
TOGETHER�AND� SELECT�.ERGE�FROM�THE�
(ROUP�MENU��5HE�TWO� BOXES�WILL� NOW�
BECOME�A�SINGLE�STRUCTURED�GRAPHIC�

5O�PLACE�A� PICTURE� IN� TH IS�FRAME�
SIMPLY�DRAW�A�BOUNDING�BOX� IN� THE�
WHITE�BIT�AND� IMPORT�THE�GRAPHIC�

*T�MIGHT�BE�AN� IDEA�TO�SAVE�THE�
FRAME�AS�A� PAGE� 	NOT�A�DOCUMENT
� SO�
YOU�CAN� IMPORT�TH IS� PAGE� 	AND�THUS�
THE�FRAME
� INTO�ANY�OTHER�DOCUMENTS�
THA T�MIGHT�NEED� IT��+8

0

�
�����	
������
�

��
*� HAVE�AN�"MIGA�����
AND�����4�MONITOR�
AND� *�HAVE� RECENTLY�
STARTED�TO�GET�

INTERESTED� IN�USING�VIDEO�GRAPHICS�TO�
SPICE�UP�MY�OTHERWISE�BORING�
HOLIDAY�VIDEOS�SO�THAT�*�CAN� IMPRESS�
MY�FAMILY�AND�FRIENDS��5AKING�YOUR�
ADVICE�FROM�THE�+ULY�ISSUE� *�SENT�OFF�
FOR�A�COPY�OF�7IDEO-AB�TO�GET�
STARTED�� *�ALSO�ENJOY�USING�
%ELUXE1AINT�***�AND�HAVE�PRODUCED�
SOME�WORTHWHILE�ANIMATIONS�

#UT�HOW�DO�*�CONNECT�MY�
COMPUTER�SETUP�TO�MY�VIDEO�
RECORDER �%O�*� HAVE�TO�USE�THE�"����
VIDEO�ADAPTOR�OR�CAN� *�HOOK�UP�WITH�
THE�MONITOR �8ILL� *� HAVE�TO�BUY�A�
SUITABLE�CONNECTOR � *�WOULD�
APPRECIATE�ANY�HELP�THAT�YOU�CAN�
GIVE�ME�

-ES�1ORTER�
1EMBROKE�

%YFED

"T� ITS� SIMPLEST
� USING�YOUR�"MIGA�FOR�
VIDEO�WORK� INVOLVES� RECORDING�"MIGA�
GRAPHICS�TO�VIDEO�TAPE� IN�BETWEEN�
THE�OTHER�SECTIONS�WHICH� YOU� ARE�
PUTTING�TOGETHER�ON�YOUR�7$3��5HIS�
MEANS�THAT�YOU� HAVE�TO� HAVE�BOTH�A�
SOURCE�VIDEO�AND� A� RECORDER
� AS�WELL�
AS�AN�"MIGA��$ONNECTING�THE�VIDEO�
MACHINES�TOGETHER�CAN� BE�AS� SIMPLE�
AS�CONNECTING�THE� AUDIO�AND�VIDEO�
INPUTS�AND�OUTPUTS�TOGETHER�
CORRECTLY
� BUT�GETTING�PICTURES� FROM�
YOUR�"MIGA� IS�A� LITTLE�MORE�
COMPLICATED�

'IRSTLY
� AS�ONLY�THE�EARLY�"MIGA�
����S�HAD� A�COLOUR�COMPOSITE�VIDEO�
OUTPUT�	WHICH� MEANT�THE� COMPUTER�
COULD� BE�CONNECTED�TO�A�7$3�
DIRECTLY

�YOUjLL� NEED� SOME� ADDITIONAL�
HARDWARE� TO�CONVERT�THE�3(#�SIGNAL�
PRODUCED�BY�THE�"MIGA� INTO�A� REGULAR�
VIDEO� SIGNAL��5HE�MOST�BASIC�FORM�FOR�
TH IS� IS� A�MODULATOR
�WHICH� PROVIDES�
VIDEO�AND�AUDIO�OUTPUTS�THAT�CAN�BE�
USED�WITH� A�7$3�� )OWEVER
�WITH�A�
MODULATOR�ALL� YOU�WILL� BE�ABLE�TO �DO� IS�
RECORD�DIRECT�TO� TAPE�UNLESS�YOU� HAVE�
SOME�FORM�OF�VIDEO�MIXER�

"�MORE�FLEXIBLE�AND�CREATIVE�
SOLUTION�WOULD� BE�TO�USE�A�GENLOCK
�
WHICH� ALLOWS�YOU�TO�FEED� BOTH� VIDEO�
AND�"MIGA� 3(#�SIGNALS� IN� AND�GET�A�
RESULT�OF�"MIGA�GRAPHICS�OVERLAID�
ONTO�THE�VIDEO� SIGNAL��5O�GIVE�YOU� AN�
IDEA�OF�WHAT�TH IS� LOOKS� LIKE
� IF�YOU�
USED� AN�"MIGA� PICTURE� PRODUCED�WITH

���������	�� ������

��
��HAVE�INSTALLED�VERSION������OF�1ROTEXT�ON�MY�"����HARD�
DRIVE
�AND�HAVE�BEEN�USING�IT �FOR�QUITE�SOME�TIME�NOW�� *�
HAVE�ALWAYS�BEEN�SATISFIED�WITH�THE�PRODUCT�AND�HAVE�
ALWAYS�CONSIDERED�MYSELF�TO�BE�FAIRLY�PROFICIENT�IN�ITS�USE�

#UT�*�HAVE�ENCOUNTERED�A�PROBLEM��8HENEVER�*�TRY�TO �INSERT�THE�CURRENT�
DATE
�EITHER�VIA�THE�PULL�DOWN�MENU�OR�KEYBOARD�SHORT�CUT
� *�FIND�THAT�
1ROTEXT�INSERTS�YESTERDAYjS�DATE�

8HY �"ND�HOW�DO�*�GET�AROUND�THIS�PROBLEM 
"NDREW�.ARPLES�

4T�"LBANS�
)ERTS

*T�S� A�BUG�THAT�MANIFESTED� ITSE LF�ON� 'EBRUARY����THIS�YEAR�� 	5HINK�ABOUT� IT
��
3ETURN�YOUR�ORIGINAL� PROGRAM�DISK�TO�"MOR�AND�THE�COMPANY�WILL� UPGRADE�YOU�
TO�THE�CURRENT�	AND�FIXED
�VERSION�FREE�OF�CHARGE��+8

%ELUXE�1AINT�AND�THE�BACKGROUND�
COLOUR�WAS�THE�FIRS T�COLOUR� IN� THE�
PALETTE� 	$OLOUR��
�THEN� ALL� THE�
BACKGROUND�WOULD� BE� �*NVISIBLEl� AND�
THE�VIDEO�SIGNAL�WOULD�SHOW�THROUGH�
INSTEAD�� (OT� IT 

*� AM� AFRAID�YOUj LL� HAVE�TO�SPEND�
SOME�MONEY�TO�DO�ACHIEVE�THIS�
EFFECT�� �A�CHEAP�GENLOCK�WILL� COST�
AROUND�_����� 6NFORTUNATELY�YOU�CANjT �
JU S T�TAKE�THE�VIDEO�OUTPUT�FROM�YOUR�
MONITOR�	SINCE� IT�DOESN�T�HAVE�ONE�
ANYWAY

� THOUGH� IT�SOUNDS� LIKE� A�
LOGICAL� IDEA�

4O�THE�CHOICE� IS�YOURS�� �
MODULATOR�OR�GENLOCK�� *jD� RECOMMEND�
THE�GENLOCK�OPTION�MYSELF
� FOR�BOTH�
QUALITY�AND�FLEXIBILITY�� 'OR�A� LITTLE�MORE�
INFO�SEE�THE�4TART�UP�VIDEO� LETTER�
HEREABOUTS�� (8

�������������	
���
"T�PRESENT� *�AM�
WRITING�A�SMALL�
DATABASE�MANAGER�IN�
$�AND�AM�USING�LOTS�

OF�STRING�GADGETS��)OW�CAN� *�MAKE�
THE�GADGETS�ACTIVE�WITHOUT�THE�USER�
HAVING�TO�CLICK�INTO�THEM 

+OHN�,ING�
/ORTHFIELD�

#IRMINGHAM

5HERE� IS� AN� *NTUITION� LIBRARY�ROUTINE�
CALLED�"CTIVATE(ADGET2�SPECIALLY�
DESIGNED�FOR�TH IS�JOB�� �USAGE�DETAILS�
ARE�GIVEN�THE� *NCLUDES���"UTODOCS�
30.� ,ERNEL� .ANUAL��:OUR�8ORKBENCH
�����3"%�� PROBLEM� 	MENTIONED� IN�
YOUR�ORIGINAL� LETTER
� IS�NOT�SOMETHING�
*�VE�COME�ACROSS�AND� *� THINK�THE�BEST�
IDEA� IS� TO�WRITE�TO�$OMMODORE�
5ECHNICAL� 4UPPORT�TO � SEE�WHAT�THE�
PEOPLE�THERE� SAY�� 1"0

����
��������	�
��
)AVING�RECENTLY�

q� .M � UPGRADED�FROM�AN�
"���TO �A�#�����
WITH�A�(71�*MPACT�

4ERIES�**� HARD�DISK�CARD
�THE�NEXT�
UPGRADE�*� REQUIRE�IS�AN�ACCELERATOR�
AS�MY�MAIN�APPLICATION�AREAS�ASIDE�
FROM�PROGRAMMING�ARE�GRAPHICS
� AND�
IN�PARTICULAR�RAY�TRACING�� *�AM�
WORKING�ON�A�VERY�LIMITED�BUDGET

AND�WAS�CONSIDERING�GOING�FOR�THE�
.ICROBOTICS�79-���
A
� 'IRSTLY
� *� KNOW�THAT�THE�79-�IS�A�
PIGGY�BACK�BOARD
�SO�HOW�EASY�IS� IT�
TO�INSTALL
� BEARING�IN�MIND�THAT�MY�
SYSTEM�IS�FITTED�WITH�,ICKSTART���
AND�THE�&$4 �"LSO
� IS� IT�EASILY�
DISABLED�FOR�COMPATIBILITY�PURPOSES 
B
�8HEN�PURCHASING�THE�������WILL�
IT �BE�NECESSARY�TO�GET�ONE�WITH�A�
SPEED�EQUAL�TO�THAT�OF�THE������ �
$OULD� *�GET�A���.HZ�������AND�USE�
IT �WITH�THE���.HZ���&$��� 
C
� *� BELIEVE�THE�&$�VERSION�OF�THE�
������COMES�WITHOUT�A�.EMORY�
.ANAGEMENT�6NIT�� *S�THIS�CORRECT
�
AND�HOW�WILL� IT �EFFECT�THE�
PERFORMANCE�OF�MY�SYSTEM 
D
�8ILL�THE�BOARD� REQUIRE�FASTER�
MEMORY�CHIPS�TO�HANDLE�THE�
INCREASE�IN�PROCESSOR�SPEED 
E
� 'INALLY
�WILL�MY�INTENDED�SETUP�
SHOW�A�MAJOR�SPEED�INCREASE� IN�THE�
APPLICATIONS� *�AM�RUNNING
� INCLUDING�
3EAL��%
� *MAGINE
� %1AINT�ETC 

4HAUN�4TEPHENSON�
$HESTER�-E�4TREET�
$OUNTY�%URHAM

A
�:OU� SHOULDN�T�HAVE� ANY�PROBLEMS�
WITH� TH IS�SET�UP
� BUT�AGAIN
� IT�S � BEST�
TO �CHECK�WITH� YOUR�DEALER�BEFORE�
BUYING�THE�CARD�
B
�5HIS� RATHER�DEPENDS�ON�THE�
ACCELERATOR�CARD�YOU� BUY�� *T�S � BEST�TO�
CONSULT�THE�MANUFACTURERS�TO�DISCUSS�
TH IS
� BUT�CERTAIN�CARDS�WILL� INDEED�
ALLOW�YOU�DO�DO�THIS�
C
�5HE� &$�VERSION� OF�THE�������DOES�
INDEED� NOT�HAVE�THE�..6��5HIS�WILL�
PRIMARILY�ONLY�AFFECT�YOU� IF�YOU�DO�A�
LOT�O F�PROGRAMMING
� OR�ARE�PLANNING�
ON� RUNNING�6/*9
� AS�6/*9�REQUIRES�
THE�..6� TO�OPERATE�� "S�FAR�AS�
PROGRAMMING� IS�CONCERNED
� THERE�ARE�
SOME�VERY�USEFUL� UTILITIES�WHICH� HELP�
YOU�TO�DEBUG�PROGRAMS
� SUCH� AS�
k &NFORCERl 
�WHICH�MAKE�USE�OF�THE�
..6� IN� ORDER�TO � HELP�YOU� SEE�WHAT� IS�
GOING�WRONG�
D
�5HE�BOARD�WILL� HAPPILY�USE�ALL� OF�
YOUR�EXISTING�3".
� BUT�THE� SPEED�
INCREASE�WILL� BE� LIMITED
� AS�THE�
MEMORY�INSIDE�YOUR�"MIGA� IS� ALL� ����
BIT
� AND� IS�SELECTED�TO� RUN� FROM�THE�
����.HZ������
� NOT�THE���.HZ

".*("�4)011&3�n �*446&� ���n �4&15&.#&3����� ��
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������� *F�YOU�WANT�TO�SEE�THE�FULL�
EFFECT�OF�YOUR�ACCELERATOR�CARD
� YOU�
WILL� NEED�TO�GET�ONE�THAT�ALLOWS�YOU�
TO�ADD� ���BIT�3".�TO� IT�
E
� :ES
�YOU�WILL� SEE�A�CONSIDERABLE�
INCREASE� IN� SPEED� IN� ALL� O F�THE�
APPLICATIONS�YOU�HAVE� LISTED�� 4OME�
OF�THEM�COME�WITH� A�SPECIALLY�
CREATED�VERSION�OPTIMISED�TO�WORK�ON�
THE�������AND�OR�������� 54

�����������6
*�HAVE�AN�"MIGA������
WITH�AN�95�
BRIDGEBOARD
���.B�
HARD�DISK�AND��.B�OF�

3".��5HE�"MIGA�SIDE� IS�BEING�USED�
FOR�%1AINT�***�AND�4ONIX��5HE�1$�SIDE�
IS�USED�FOR�WORD�PROCESSING�AND�AS�
AN�EXTENSION�TO�MY�1$�AT�WORK�� *�
WOULD� LIKE�TO� RUN�. ICROSOFT�$HART
�
BUT�*�SUSPECT�THE�GRAPHICS�OUTPUT�TO�
SLOW�

*�AM�ABOUT�TO�INSTALL�A�(71�HARD�
CARD�W ITH�A�2UANTUM����.B�4$4*�
DRIVE�AND��.B�3".
�WITH�A�VIEW�TO�
RUNNING�A�WORD�PROCESSOR
�DESKTOP�
PUBLISHER�AND�DATABASE�ON�THE�
"MIGA�SIDE�� *�WOULD�ALSO�LIKE�TO�
INSTALL�A�MODEM�AND�A�$%�30.� IN�
DUE�COURSE��5HEREFORE�
A
�"RE�THE�ADVANTAGES�OF�THE�,$4�
SYSTEM�SUFFICIENT�THAT� *�SHOULD�
CONSIDER�CHANGING�NOW 
B
�$AN�A�SINGLE�MODEM�BE�USED�FOR�
BOTH�THE�1$�AND�"MIGA�SIDES�WITH�
APPROPRIATE�COMMUNICATIONS�
SOFTWARE�IN�EACH�CASE�
C
�8OULD�IT�BE�MORE�SENSIBLE�TO�WAIT�
FOR�$OMMODORE�TO�PRODUCE�A�DRIVE�
TO�ALLOW�THE�"����TO�BE�RUN�WITH�THE�
"�����OR�BUY�A�$%�30.�TO�RUN�ON�
THE�1$�SIDE�NOW�

1HILIP�&VANS�
&ASTLEIGH�

)AMPSHIRE

A
�5HERE� IS� LITTLE�DOUBT�THE� ,$4�
1OWERBOARD� IS�FAR�SUPERIOR�TO �THE

EXISTING�$OMMODORE�95�BRIDGEBOARD
�
ALTHOUGH�$OMMODORE� IS�TALKING�ABOUT�
A�VERY�SWEET� LITTLE� ���49�BRIDGEBOARD�
WHICH�MAY�BE�SHIPPING�BY�THE�TIME�
YOU� READ�THIS�� 1ERSONALLY
� *� HAVE�
FOUND�THE�,$4� BOARD�OFFERS�THE�BEST�
VALUE�FOR�MONEY�SINCE� IT�DOES�
SUPPORT�MORE�GRAPHICS�MODES�THAN�
ANY�OF� ITS�COMPETITORS�� �AND�THIS�
WOULD� BE�USEFUL� TO � RUN�THINGS�SUCH�
AS�.ICROSOFT�$HART��5HE� OUTPUT�SPEED�
TO�YOUR�1AINTJET�SHOULD�THE�SAME�AS�
A�FAST�95�
B
�:ES�� 1ROVIDED�THE�MODEM� IS�
CONNECTED�TO�THE�EXTERNAL� SERIAL� PORT�
AND� IS� NOT�SOME� INTERNAL� VARIETY
� IT�
WILL�WORK�WITH� BOTH� SYSTEMS�� �ONLY�
ONE�AT�A�TIME�OF�COURSE�
C
�"S�FAR�AS� *� KNOW
�$OMMODORE� HAS�
NO� PLANS�TO�PRODUCE�A�$%57�$%�30.�
DRIVE�FOR�THE�"MIGA����� ����� �
MACHINES� 	WATCH�THE�COMPANY�PROVE�
ME�WRONG
�� *F�YOU�DID�MANAGE�TO�GET�
A� PROPER�1$�ONE�TO�WORK
� IT�WOULD� NOT�
BE� COMPATIBLE�WITH� THE�"MIGA��.4

������������������
*� HAVE�JUST�UPGRADED�
TO�AN�"MIGA������
1LUS�WITH�(71�HARD�
DRIVE�AND��.B�OF< 9

MEMORY�� *�OWN�1AGE4ETTER�**�	���
�
AND�THE�ONLY�OUTLINE�FONT�THAT�COMES�
WITH� IT� IS�$(5IMES�� *�WOULD� LIKE�TO �
USE�THE�-ETTER(OTHIC�AND�
$(5RIUMVIRATE�FONTS�SUPPLIED�WITH�
8ORKBENCH������AS�THEY�GIVE�FAR�
SUPERIOR�OUTPUT�WHEN�COMPARED�TO �
BITMAP�FONTS
� BUT� *�AM�HAVING�
PROBLEMS�INSTALLING�THESE�BECAUSE�
1AGE4ETTER�**�DOES�NOT�SEEM�TO�
RECOGNISE�THEM��5HE�FILE�FORMATS�
SEEM�DIFFERENT��$AN�YOU�HELP 

&DWARD�$AMPTON�
4CRAPTOFT�
-EICESTER

"LAS
� THE�8ORKBENCH� �����
$OMPUGRAPHIC�FONT�FORMAT� IS�NOT�THE

��������

��
*�HAVE�A����.B�3".�EXPANSION�FROM�%ATEL�&LECTRONICS�	1ROc
3".
�AND�THIS�CAN�BE�SET�AS�CHIPMEM�� *�ALSO�HAVE�A��.B�
;YDEC�MEGABOARD�WHICH�FITS�BETWEEN�THE����.B�UPGRADE�
AND�THE�TRAPDOOR�SLOT�AND�CONNECTS�TO�THE�(ARY�CHIP�� *F�*�F IT�

THE�SUPPLIED�CONNECTOR�TO �THE����.B�UPGRADE�AND�MAKE�THE�REQUIRED�1$#�
ALTERATIONS
�WILL� *�END�UP�WITH��.B�$HIP�AND��.B�'AST�MEMORY�OR�LOSE�ALL�
MY�'AST�MEMORY �"LSO�COULD�YOU�TE LL�ME�HOW�TO�CONNECT�THE�"MIGAjS�3(#�
CONNECTOR�TO �AN�"MSTRAD�7("�COLOUR�MONITOR�� *F�*�DO�THIS�WILL� *�ONLY�BE�ABLE�
TO�USE�/54$�OR�W ILL�1"-�BE�VISIBLE�ON�THE�MONITOR 

*AN�8EBSTER�
'ALLOWFIELD�

.ANCHESTER

"S�FAR�AS� *� KNOW�YOU�CAN �T�HAVE��.B�O F�$HIP�MEMORY�AND� USE�THE�
MEGABOARD�3".�EXTENDERS��5HE�BEST�WAY�TO�ADD�FAST�MEMORY�TO�THE�"MIGA�
IS�VIA�THE�EXPANSION�PORT
� EITHER�IN�A�HARD�DISK� INTERFACE�OR�WITH�A�SEPARATE�
3".�EXPANSION� SUCH�AS�THE�$ORTEX�OR�4UPRA����39�

5HE�"MSTRAD�7("�MONITOR� IS�NOT�A�MULTISYNC
� AND�THEREFORE�WONjT �WORK�
WITH�THE�"MIGA�� *T�MAY�BE�POSSIBLE�TO �USE� IT�WITH� AN� *$%�'LICKER�'REE�7IDEO�
BOARD
� BUT�THEN�ONLY�IF�THE�MACHINE� IS�MODIFIED�TO� RUN�AT�/54$�FREQUENCIES�
PERMANENTLY��+3

SAME�FORMAT�AS�THAT�USED�BY�
1AGE4ETTER�**��5O�GET�MORE�FONTS�THAT�
CAN� BE�USED�BY�1AGE4ETTER�**�YOU�
NEED�TO�BUY�SOMETHING�CALLED�THE�
0UTLINE�'ONTS�1ACK
�WHICH� COSTS�
ABOUT�_�� �AND�CONTAINS����
PROFESSIONAL� TYPEFACES
� OR�CONTACT�
(EORGE�5HOMPSON� 4ERVICES�	b ������
������
�OR�&.�$OMPUTERGRAPHIC� 	d
����� ������
�BOTH�OF�WHICH� SELL�
PACKS�OF�SHAREWARE�$OMPUGRAPHIC�
TYPE�FONTS�WHICH�THEY�SAY�CAN� BE�
USED�WITH�1AGE4ETTER�**�� +8

��������
*�AM�A�STUDENT�WHO�
OWNS�AN�"����WITH�A�
VERSION��
MOTHERBOARD�� *�HAVE�

HEARD�THAT�THIS�VERSION�WAS�A�SLIGHT�
COCK�UP�BY�RECENT�"MIGA�STANDARDS
�
AND�*�WAS�WONDERING�WHETHER�YOU�
COULD�HELP�ME�ON�A�FEW�POINTS�
A
� *�AM�AN�EXPERIENCED�USER�OF�1ROc
5RACKER����B
�BUT�*�NEED�AT� LEAST�
���.#�CHIP�3".�TO� RUN� IT�BETTER��"T�
PRESENT� *� HAVE����.B�$HIP�AND
���.B�'AST�3".��8ILL� *T�BE�
EXPENSIVE�TO�DO�THIS
�AS� *�ONLY�HAVE�
THE������"GNUS�AND�NO�&$4 
B
� *jM�INTERESTED� IN�PURCHASING�A�
,$4�BOARD�FOR�MY�WORK
�TROUBLE� IS
�
WHERE�WOULD� *�PUT�THE�$HIP�3". � *�
CURRENTLY�USE�5RANSFORMER�����
�AND�
AM�REASONABLY�HAPPY�RUNNING�MY�
WORD�PROCESSOR�
C
� *jVE�HEARD�ABOUT�A���.HZ�
ACCELERATOR�WHICH�CAN�GRAB�A�FASTER�
CLOCK�SIGNAL�USING�A�������CHIP�AND�
A�SMALL� 1$#�� *�WAS�TOLD�THAT�*�
CANNOT�DO�THIS�AS�MY�3".�CHIPS�ARE�
���NS
�AND�IT�WOULD�FAIL�TO�BOOT�AS�A�
RESULT
�WHY 
D
�)AVING�READ�ALL�OF�THIS
�DO�YOU�
THINK�*jD�SAVE�MORE�MONEY�BY�SELLING�
MY�"����AND�GETTING�MYSELF�AN�
"����OR�AN�"���� 
E
� *F�SO
� IS�THERE�A�� ����� �� �30.�
SWITCHER�FOR�THE�"�������"����OR�
IS�IT�THE�SAME�THING�AS�USED� IN�THE�
"��� � *�WOULD�NEED�THIS�AS�A�LOT�OF�
MY�SOFTWARE� INCLUDING�1ROTRACKER�
AND�TRANSFORMER�WOULD�NOT�RUN�

$HRIS�1OACHER�
.ID�(LAMORGAN�

4OUTH�8ALES

A
�:OU�WILL� PROBABLY�FIND�1RO5RACKER�
REQUIRES� ���.B�OF�3".
� NOT�
NECESSARILY�$HIP�3".
� AS�THE�ONLY�
MACHINE�THAT�CURRENTLY�ALLOWS�MORE�
THAN� �.B�OF�$HIP�MEMORY�IS�THE�
"������ %,#� SOFTWARE� IN� THE�64�DOES�
A�SPECIAL� ADAPTER�FOR�THE
"����"�����"�����THAT�ALLOWS�A�
FULL� �.#�OF�$HIP�3".
� HOWEVER
� AND�
THAT�COSTS�AROUND�_�����"DDING�ONE�
OF�THESE�YOURSELF�WOULD� INVALIDATE�
ANY�WARRANTY�YOU�MAY�HAVE�
B
� *F�YOU�EXPAND�YOUR�MEMORY�USING�
THE�TRAPDOOR
� THEN�YOU�WILL� HAVE� NO�
PLACE�TO�PUT�THE� ,$4�BOARD�
)OWEVER
� IF�YOU�ARE�USING�AN� INTERNAL�
ADAPTER
� SUCH� AS�THE�%,#�ONE�THEN�
THIS� IS� NOT�A� PROBLEM� AND�YOU� SHOULD

BE�ABLE�TO �USE�BOTH�� *T� IS� ALWAYS� BEST�
TO�DOUBLE�CHECK�WITH� YOUR�DEALER�
C
�:OU� SHOULDNjT �ACTUALLY�HAVE�ANY�
PROBLEMS�WITH� THIS� SORT�O F�ACCELERATOR�
CARD�� $HECK�WITH� YOUR�DEALER�BEFORE�
PURCHASING
� BUT�A� ��.HZ�������
SHOULD� NOT�HAVE�ANY�PROBLEMS�WITH�A�
STANDARD�"����
D
�5HIS�DEPENDS�ON�WHAT�YOU� ARE�
PLANNING�ON� DOING�ON�YOUR�MACHINE�� *F�
YOU� SIMPLY�PLAY�GAMES
� THEN� YOUR�
CURRENT�SETUP� IS�MORE�THAN�SUFFICIENT��
*F�YOU� ARE� PLANNING�ON� USING�
APPLICATIONS�SUCH� AS�WORD��
PROCESSORS
� DATABASES�AND� PERHAPS�
PROGRAMMING�TOO
� THEN�YOU�WILL� NEED�
TO� START�CONSIDERING�MORE� 3".� AND�A�
HARD�DISK
� POSSIBLY�AN� ACCELERATOR�
CARD�ALSO��5HE�"����� IS�MOST�USEFUL�
TO�YOU�FROM�THAT�POINT�O F�VIEW
� AS� IT� IS�
A� LARGE� BOX�WITH� LOTS�OF�EXPANSION�
CAPABILITIES�
E
� *T� IS� UNLIKELY�THAT�YOU�WILL� BE�ABLE�
TO� FIT�A�30.� SWITCHER� INSIDE�THE�
"���
� BUT�A� NORMAL� 30.�SWITCHER�OF�
THE�TYPE�YOU� DESCRIBE�WILL�WORK� IN�
BOTH� THE�"�����AND�"������ 54

��������
�
����
*� AM�A�STUDENT�AND�
SOMETIME�SOON� *�W ILL�
BE�BUYING�AN�"MIGA�
����
�(71�HARD�DRIVE
�

1$�EMULATOR�AND�SO�ON�� .Y�PROBLEM�
IS�THAT� *�ALSO�WANT�TO�BUY�A�MULTIc
SYNC�MONITOR
�WHICH�WILL�PROBABLY�BE�
AN�/&$�ONE��$AN�YOU�TE LL�ME�WHAT�
TECHNICAL�SPECIFICATION�	IF�ANY
� *�
NEED�TO�ASK�FOR�WHEN�BUYING�*T 

"NOTHER�POINT�� �WHY�ON�EARTH�
HAS�THE�"MIGA������ONLY�GOT��.B�
OF�$HIP�3". �$AN�A�NEW�4UPER�
%ENISE�BE�SWAPPED�TO�ALLOW��.B�OF�
$HIP�3". 

$HRIS�-EWTHWAITE�
-ONG�&ATON�
/OTTINGHAM

*F�YOU�STILL�WANT�TO�BE�ABLE�TO� USE�THE�
NORMAL�"MIGA�MODES�YOU� SHOULD� LOOK�
FOR�A�MULTISYNC�THAT�CAN�GO�AS� LOW�AS�
�� ��,)ZFO RTHE �HORIZONTAL� SYNC� RATE��
#UT� IF�YOU� ARE�GOING�TO� USE� A�
DEINTERLACING�CARD
� SUCH� AS�A� 'LICKER�
'IXER
� OR�A�GRAPHICS�CARD�WITH� SUCH�
CAPABILITIES
� FOR�EXAMPLE�(71�S�
*MPACT�7ISION
� THEN�THE�MONITOR�MUST�
BE�ABLE�TO �HANDLE�AT� LEAST�����,HZ�� *�
WOULD� HAVE�THOUGHT�THAT�THE�WHOLE�
POINT�OF�A�MULTISYNC� IS� TO� HAVE�A�
MORE�STABLE�PICTURE�ANYWAY�� 4O�YOUR�
BEST�BET�WOULD� PROBABLY�BE�ONE�
WHICH� CAN� HANDLE�A� RANGE�OF�
FREQUENCIES
� FROM� ����,)Z�UPWARDS�

:OU�SHOULD� ALSO�BE�AWARE�THAT�
THE� SMALLER�THE� �DOT�PITCH�� 	THE�
DISTANCE� IN� MM� BETWEEN�THE�
PHOSPHOR�DOTS

� THE�BETTER�THE�
PICTURE�WILL� LOOK�� .OST�MULTISYNC�
MONITORS�FALL� INTO�THE� ����TO� ����
RANGE
�WHICH� COMPARED�TO�THE� ����
PITCH�OF�A�STANDARD� �����MONITOR�WILL�
LOOK�RATHER�GOOD�

0UT�OF�CURIOSITY� *� FLICKED�THROUGH�
+ULYjS�"MIGA�4HOPPER�AND� NOTICED

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����



THAT�'IRST�$HOICE�SELLS� A�1HILIPS�47("�
MONITOR�AND� 'LICKER�'IXER�TOGETHER�FOR�
_������ �AND�5RILOGIC� HAS� AN�"0$�FOR�
_������ 
� SO�SHOP�AROUND�

0N�YOUR�SECOND� POINT
� *jM�AFRAID�
THAT�YOUj LL� HAVE�TO� FIT�A�.EGA$HIP�
�����TO� INCREASE�YOUR�$HIP�3".�TO�
�.B�� #Y�THE�WAY
� $HIP�3".� IS�DEALT�
WITH� BY�"GNUS
� NOT�%ENISE��(8

����
�������
*�AM�ENCOUNTERING�
PROBLEMS�WITH�SETTING �
UP�-ATTICE�$�	4���#
�
PURCHASED�FROM�THE�

���#IT�$ENTRE
�)ARROGATE��.Y�
PROCEDURE�WAS�AS�FOLLOWS��5O�BEGIN
�
THE�-ATTICE�BOOT�DISK�TELLS�YOU�TO �
PUT�CERTAIN�ASSIGNS� IN�THE�
STARTUP�SEQUENCE�BUT�WHEN� *�TRY�

$#�O �OP>NPQL
OBMQBJ@B

ALL� *�GET� IS�THE�MESSAGE� iUNKNOWN�
COMMAND�&%j��4IMILARLY� IF�*� TRY�

$#(3�O�OP>NPQL
OBMQBJ@B

*�GET� iUNKNOWN�COMMAND�&%*5j�
)OW�ARE�ASSIGN�COMMANDS�INSERTED�
INTO�THE�STARTUP�SEQUENCE 

"LSO�THE�-ATTICE�DOCUMENTATION�
SAYS�THAT�THE�VARIOUS�TOOLS
�
INCLUDING�THE�EDITOR
� CAN�BE�MADE�
RESIDENT��8HEN� *� TRY�THIS� *�AM�TOLD�
THAT� i&DITORj� IS�UNKNOWN��5HE�PEOPLE�
AT�THE����#IT�$ENTRE�WERE�
UNFORTUNATELY�NOT�ABLE�TO�HELP�BUT�
THEY�DID�GIVE�ME�THE�TELEPHONE�
NUMBER�OF�A�THIRD�PARTY�WHO
�AT�A�
COST�OF�TWENTY�POUNDS
�SUPPLIED�ME�
WITH�TWO�DISKS
�ONE�A�WORKING�BOOT�
DISK��5HESE�DISKS� REMEDIED�THE�
PROBLEMS�BUT�*� AM�STILL� IN�THE�DARK�
AS�TO�WHAT� I�WAS�DOING�WRONG��$AN�
YOU�THROW�SOME�LIGHT�ON�THE�
SUBJECT �*�VE�ALSO�HAD�PROBLEMS�
WITH�NAMING�THE�DISKS� *�VE�TRIED�TO �
PREPARE�

#$�$ARRINGTON�
3OOS�

&AST�:ORKSHIRE

*� SUSPECT�THAT�THE� REASON� THAT�YOU�
WERE� SOLD� ADDITIONAL� DISKS� IS�THAT
�
GIVEN� YOUR�EXPLANATIONS
� SOMEONE�
SUSPECTED�THAT�YOU� HAD� INADVERTENTLY�
CORRUPTED� YOUR�ORIGINALS�DISKS��"S� IT�
HAPPENS� *� DOUBT�WHETHER�YOU�DID�
CORRUPT�YOUR�DISKS�BUT�THERE� IS� A�
MORAL� HERE�� � NEVER
� EVER
� MODIFY�ANY�
ORIGINAL�DISKS� THAT�YOU� RECEIVE�WITH�
ANY�SOFTWARE�PACKAGE��"LWAYS�WRITE�
PROTECT�THE�ORIGINAL�MASTER�DISKS
�
MAKE�BACK�UP�COPIES
� THEN� PUT�THE�
MASTERS�AWAY�SOMEWHERE�SAFE��:OU�
CAN�THEN� MODIFY�THE�COPIES�AND�
MAKE�YOUR�DAY�TO�DAY�WORKING�COPIES�
FROM�THOSE� iMASTER�COPIESj ��5HAT�WAY�
YOU�WILL� ALWAYS�HAVE�THE�ORIGINALS� TO�
FALL� BACK�ON� IF�SOMETHING�GOES�WRONG�
	THIS� APPROACH� IS�OBVIOUSLY�NOT�
POSSIBLE� IF�THE� PRODUCT�USES�A�COPY�
PROTECTION� SCHEME
�

"S�FAR�AS�SETTING�UP�THE

�
= 


. . * �
-ATTICE�4"4�SYSTEM� IS�CONCERNED�
HEREjS� THE� RUNDOWN�� -ATTICE�4"4�$�
AUTOMATES�MOST�OF�THE� INSTALLATION�
PROCEDURES� AND� PROVIDES�DETAILS�OF�
THE� HARD�DRIVE�AND�FLOPPY�DRIVE�
OPERATIONS� IN� THE�DISK��� README�FILE��
5HE� README�FILE�TA LKS�ABOUT�EDITING�
THE�STARTUP�SEQUENCES�BUT�YOU�TRIED�
USING�&%�AND� &%*5�AND�THE� REASON�
FOR�THE� iUNKNOWN�COMMANDj�
MESSAGES� IS�THAT�&%�AND� &%*5�ARENjT �
PROVIDED�WITH� THE�-ATTICE�4"4�
SYSTEM�� -ATTICE�HAS� ITS�OWN�TEXT�
EDITOR
� CALLED� -4&
�WHICH� IS�FAR�MORE�
POWERFUL� AND� IF
� FOR�EXAMPLE
� YOU�
WANTED�TO�EDIT�THE� STARTUP�SEQUENCELL�
FILE�YOU� COULD
� ASSUMING�THAT�THE�
-ATTICE�4"4�DISK���WAS� IN�DRIVE�DF0�
�
TYPE�

HOB�AC.�O�OP>NPQL
OBMQBJ@B((

OR�ALTERNATIVELY�USE�THE�DISK�NAME�
ITSELF
� IE�TYPE�

HOB�2 2="=������� )�
O�OP>NPQL�OBMQBJ@BHH

EITHER�WAY�THE� -4&�EDITOR�WILL� LOAD� IN�
THE�STARTUP�SEQUENCE� READY�FOR�
EDITING��"DDING
� DELETING
� AND�EDITING�
ASSIGNS�AND�SO�ON
� IS�JUS T�A�MATTER�
OF�PHYSICALLY�ALTERING�THE�TEXT� IN� THE�
STARTUP�SEQUENCE�TEXT�FILE�� �SPEND�
TEN�MINUTES� PLAYING�AROUND�WITH� THE�
-4&�EDITOR�AND� ITS� DOCUMENTATION�
AND� ALL� SHOULD� BECOME�CLEAR�AS� FAR�
AS� TEXT�EDITING� IS�CONCERNED�

5HE� -ATTICE�4"4�MANUAL�WILL� GIVE�
DETAILS� OF�WHAT�CHANGES�CAN� BE�MADE�
BUT�AT�THE�END�OF�THE�DAY�A�TWIN�DRIVE�
"MIGA� SYSTEM� RUNNING�-ATTICE�4"4�
WILL� USUALLY�HAVE�A� SET�OF�
ASSIGNMENTS� IN� OPERATION�THAT� LOOK�
LIKE� THIS�

5KHQIBO�
1 ,�#(2*� 9,KQJPBA;
2 2="�������
2 2="=������ 9,KQJPBA;

#FNB@PKNFBO�
+(!�5KHQIB�� 2 2="=������
(-"+4#$�RKHQIB�� 2 2["=��������
+"� 2 2="[�������H@�
04 #� 1 ,�#(2*�
$-51 ,�#(2*�BJR�
"+(/2� 1 ,�#(2*�@HFL?K>NAO�
P� 1 ,�#(2*�P�
2� 2 2="=�������O�
+� 2 2=="==��������
"�  2="=�������@�
%.-32� 2 2="=������CKJPO�
#$52� 2 2="=������ABRO�
+(!2� 2 2="=�������HF?O�
282�2 2�="�=������

5HESE�DETAILS� INCIDENTALLY�WERE�
GENERATED� BY�TYPING� iASSIGN� LIS Tj� AT�
THE�$-*�4HELL�WINDOW�AFTER�
-ATTICE�4"4�$�WAS� UP�AND� RUNNING��
5HE� -ATTICE�4"4�$�����DISK�NAMES�
ARE�CALLED�4"4@$@�����
�
4"4@$@���
�
� 4"4@$@��������� AND�
SO�ON� AND�YOU� NEED�TO�KEEP�TO�THOSE

'�/$,+��201&+$� Z� '�/$,+��201&+$
$OMPUGRAPHIC�FONTS�� �3ATHER�THAN� A�SIMPLE�BIT�MAPPED� IMAGE�OF�EACH

CHARACTER
�WHICH�GROWS�MORE�JAGGED�WITH�MAGNIFICATION
� A�$OMPUGRAPHIC�
FONT� REPRESENTS�THE� SHAPE�OF�EACH�CHARACTER�WITHIN� THE� FONT�AS�A�
MATHEMATICAL� EQUATION�OF�THE�OUTLINE�� $ONSEQUENTLY
� AS�THE�MAGNITUDE�OF�
THE�CHARACTER� IS�VARIED� IN� PRINTING
� NO� INFORMATION� IS� LOST�AND�THE� RESULT�
ALWAYS� LOOKS�SMOOTH�

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

1RINTER�DRIVER�� �"�PROGRAM� THAT�S ITS� INBETWEEN� ANY�APPLICATIONS� PROGRAM�
PRODUCING�OUTPUT�AND�THE�PRINTER�� *T�CONVERTS� ANY�CODES�DESCRIBING�TEXT�
AND�GRAPHICS�FORMAT� INTO�A�FORM� SUITABLE� FOR�A�SPECIFIC� PRINTER�

3".�� �3ANDOM�"CCESS�.EMORY
� SO�CALLED�BECAUSE�ANY�PART�OF� IT�CAN�BE�
ACCESSED� IMMEDIATELY�� 3".� IS�USED�TO�HOLD� PROGRAMS�WHILE�THEY�ARE�
BEING�EXECUTED� AND�TEMPORARY�DATA�

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

NAMES�BECAUSE�THEY�ARE�EXPLICITLY�
REFERRED� TO� IN�THE�STARTUP�SCRIPTS�
1"0

�
��VZQ
*�WOULD� LIKE�TO�EXPAND�
THE�CAPACITY�OF�MY�
"�����$AN� *�DO�THIS�
BY�ATTACHING�AN�

EXTERNAL�4$4*�DRIVE � *F�SO�WHERE�
WOULD� *�GET�SUCH�A�THING�FROM�AND�
HOW�IS�IT �FITTED �8OULD� *� BE�ABLE�TO�
CONFIGURE�ONE�OF�THE�HARD�DRIVES�FOR�
USE�WITH�THE�,$4�1OWER�1$�BOARD�
AND�THE�OTHER�"MIGA 

"LSO
�CAN�YOU�RECOMMEND�A�WAY�
OF�INCREASING�THE�$HIP�MEMORY�ON�
MY����MONTH�OLD�"������AM�NOT�
WORRIED�ABOUT�INVALIDATING�MY�
EXTENDED�WARRANTY�

+IM�1ERRY�
4ANDY�
#EDS

5HE�BEST�WAY�TO�GET�MORE�CAPACITY�
FROM�AN�"���� IS�TO� ADD� A� LARGER�
INTERNAL� 4$4*� DRIVE
� SAY����OR�EVEN�
���.B��5HIS�WILL� ENABLE�YOU�TO � RETAIN�
THE�EXISTING���.B� AND� REPLACE� IT� IF�
YOU�WANT�TO � UPGRADE� LATER�ON��5HE�
ADVANTAGE�OF�A�4$4*� HERE� IS�THAT�YOU�
WILL� ALWAYS� BE�ABLE�TO �BUY�A�4$4*�
BOARD�FOR�THE� LARGER�MACHINES��"N�
EXTERNAL� ��.B�4$4*� SYSTEM� IS�
AVAILABLE�BUT�THE�EXTRA� COST�WORKS�
OUT�ALMOST�AS�MUCH� AS� BUYING�A�
���.B� INTERNAL� DRIVE��5HE�VERY�
OBLIGING�PEOPLE� AT�0MEGA�1ROJECTS�
WILL� BE�ABLE� TO� SUPPLY�THE�UPGRADE�
DRIVE�AND�EVEN�FIT� IT�FOR�YOU��5HEY�ARE�
ON������������

+UDGING�BY�THE�AGE�OF�YOUR�
MACHINE
� YOU� PROBABLY�ALREADY�HAVE�
A� �.B� 	'ATTER�"GNUS
�FITTED�� YOU�CAN�
CHECK�TH IS�USING�"7"*-� IN� 4HELL�� *F�YOU�
HAVE� �.B�OF�$HIP�MEMORY
� THAT� IS�
THE�MOST�THAT�MACHINE� SUPPORTS��5HE�
COST�OF�UPGRADING�TO��.B�$HIP�	4UPER�
'AT�"GNES
� IS�VERY�PROHIBITIVE�� �A

SECOND�HAND�"����1LUS�WOULD�BE�A�
BETTER�BET��.4

���������������������
*� USED�TO�HAVE�
PROBLEMS�USING�
1AGE4ETTER�**�WITH�MY�
%ESK+ET����
� AND� *�

WAS�GRATEFUL�TO�YOU�FOR�RECOMMENDc
ING�THE�+AMDISK�W ITH�THE�APPROPRIc
ATE�DRIVER�THAT�HAS�THE�����GRAPHICS�
LENGTH� RESTRICTION� REMOVED�� *� BOUGHT�
THIS
� AND�THINGS�ARE�GOOD� IN�THAT�
DEPARTMENT
�THOUGH� *�STILL�CANjT �PRINT�
ANY�NEARER�TO�THE�FOOT�OF�AN�"��PAGE�
THAN�HALF�AN�INCH�� *S�THIS�NORMAL 

%3*7&� 5*.&
*� USE�5RANS8RITE�FOR�

K � + ) � WORD�PROCESSING�
1 � BUT�CANNOT�GET
*���I� ITALICS
� BOLD�OR

UNDERLINE�FACILITIES�FROM�MY�4TAR�
-$����WITHOUT�FIRST�BOOTING�FROM�
THE�8ORKBENCH�DISK�

*�HAVE�LOADED�THE�
&PSON9<$#.@.14�����+�DRIVER�
FROM�THE�8ORKBENCH�DISK
�BUT�
CANNOT�LOAD�THIS�ON�THE�
5RANS8RITE�DISK�� �ALT�THE�
PREFERENCES�SETTINGS�ARE�COPIED�
TO�THE� 5RANS8RITE�DISK�EXCEPT�FOR�
THE�PRINTER�TYPE
� *�SEEM�ONLY�TO �
HAVE�$USTOM�OR�(ENERIC�OPTIONS��
)ELP�

)8�"DAMS�
)ARPENDEN�

)ERTS

5O�FIX�THIS� PROBLEM�COPY�THE�
&PSON9<$#.@.14�����>� PRINTER�
DRIVER�FILE�FROM�THE�
%&74�13*/5&34�DIRECTORY�ON�YOUR�
8ORKBENCH�DISK� INTO� THE�
%&74�13*/5&34�DIRECTORY�ON�THE�
5RANS8RITE�DISK��+8

".*("�4)011&3�n �*446&� ���n �4&15&.#&3�����



'�/$,+� �201&+$� Z� '�/$,+��201&+$
'ONT�� �5HE�GROUP�OF� LETTERS
� NUMBERS�AND�SPECIAL� CHARACTERS�THAT�COMPRISE�

ONE�VARIATION� OF�TYPEFACE
� EG�� ��PT�5IMES
� ��PT�5IMES�#OLD
� ��PT�5IMES�
*TALIC
� 4OMETIMES� 	MISTAKENLY
� USED� IN�DESKTOP�PUBLISHING�TO� REFER�TO�A�
TYPE�FAMILY�

)".�� �)OLD�"ND�.ODIFY�IS�AN�"MIGA�GRAPHIC�MODE�ALLOWING�ALL� �����COLOURS�
TO�BE�DISPLAYED� AT�ONCE
�WITH� CERTAIN� RESTRICTIONS�ON� ADJACENT�PIXELS�

*''�� � *NTERCHANGE� 'ILE� 'ORMAT� IS� A�MEANS�BY�WHICH�DATA�FROM�DIFFERENT�
GRAPHICS�OR�SOUND� SAMPLING�PROGRAMS�ARE� SAVED� IN� A�COMPATIBLE�WAY�� *T�
ALLOWS�DATA� TO�BE�EXCHANGED� BETWEEN� PROGRAMS�VERY�EASILY�AND� AVOIDS�
THE� SITUATION�ON
� SAY
� THE�1$�WHERE�DOZENS�OF�DIFFERENT�GRAPHICS�
PACKAGES�EACH� SAVE�DATA� IN� INCOMPATIBLE� FORMATS�

1IXEL�� �"�PIXEL� 	RECTANGULAR�PICTURE�ELEMENT
� IS�THE�SMALLEST�ADDRESSABLE�AREA�
ON�THE� SCREEN
� SO�A� SCREENjS� RESOLUTION� IS�MEASURED� IN� TERMS�OF�NUMBER�
OF�PIXELS� DISPLAYABLE�ACROSS�BY�NUMBER�OF�PIXELS�DOWN�

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

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

.Y�MAIN�PROBLEM
� HOWEVER
� IS�
WITH�1ROTEXT���� �AND� ITS�PRINTER�
DRIVER�FOR�THE�%+����

3ECENTLY� *�STARTED�TO�USE�
1ROTEXTjS�MAIL�MERGE�FACILITY�� *�
CREATED�A�SMALL� LIST�OF�ADDRESSES�AS�
PER�THE�INSTRUCTIONS� IN�THE�MANUAL
�
AND�THEN�SET�ABOUT�MAKING�A� LETTER�
TEMPLATE�WHICH�WOULD�CALL�UP�THE�
ADDRESSES�AND� INSERT�THEM� IN�EACH�
LETTER�ACCORDINGLY�� 'INE�SO�FAR��.Y�
TROUBLES�STARTED�WHEN� *� TRIED�TO �
PERSUADE�1ROTEXT�TO�PRINT�THE�
ADDRESSES� IN� LABEL�FORM�

*�COPIED�THE�PROGRAM� IN�THE�
MANUAL
�WHICH�IS�SUPPOSED�TO�ALLOW�
YOU�TO�DO�THIS�	A�COPY�OF�WHICH� IS

ATTACHED

�AND�SET�THE�THING�
RUNNING��#UT
� NO�MATTER�WHAT� *� DID
�
THE�PRINTER�IGNORED�THE� iIGNORE�FORM�
FEEDj�STORED�COMMAND��''�0''�AND�
PRINTED�JUST�TWO�ADDRESSES�SIDE�BY�
SIDE�BEFORE�EJECTING�THE�PAGE�AND�
MOVING�ON�TO�THE�NEXT�

4O�*�STARTED�FIDDLING�WITH�
CONFIGURATION�MENUS��&VENTUALLY
� BY�
SETTING�THE� *GNORE�3ESET�OPTION� IN�
THE�PRINTER�DRIVERS�MENU�TO�:ES
� *�
GOT�THE�PRINTER�TO�PRINT�EACH�PAIR�OF�
ADDRESSES�SIDE�BY�SIDE
�AND�ON�ONE�
SHEET�OF�PAPER��#UT�AIL�OF�A�SUDDEN�
MY�TOP�MARGIN�HAD�GONE�FROM�ZERO�
TO�WHAT�LOOKED� LIKE�ABOUT�FOUR�LINES
�
AS�A�RESULT�OF�WHICH�THE�LABELS�SOON

��� ��
�����
��
J 
 � 8HEN�USING�1EN�1AL�FROM�MY�(71����.B�HARD�DRIVE� *�OFTEN�

GET�CRASHES�WHEN�OPENING�DOCUMENTS�AND�USING�THE�
J J � SPELLING�CHECKER��5HE�ABORT�CODE�IS�����������$AN�YOU�

������������ � EXPLAIN�WHAT�THIS�CODE�IS 
"LSO
�WHEN�PRINTING�A�DOCUMENT�FROM�1AGE4ETTER�* * *�OFTEN� PLAY�A�GAME�

WHILE� *�AM�WAITING
� USING�THE�"MIGA�S�MULTITASKING�ABILITIES��)OWEVER�THE�
SPEED�OF�THE�GAME� IS�BADLY�AFFECTED��8OULD�BUYING�MORE�MEMORY�SOLVE�THIS�
PROBLEM 

3OBIN�%AVEY�
#ILLERICAY�

&SSEX

5HE�ABORT�CODE� IS�MEANINGLESS�UNLESS�YOU� ARE�AN�EXTREMELY�KNOWLEDGEABLE�
"MIGA�PROGRAMMER�� %ONjT �WORRY�ABOUT� IT��8HAT �0H� ALL� RIGHT�� *T�MEANS�
�ADDRESS�ERRORl ��"NY�THE�WISER � /O
� NEITHER�AM� *�

*F� IT�ONLY�HAPPENS� SOMETIMES
� NOT�EVERY�TIME�YOU�OPEN�A�1EN�1AL�
DOCUMENT
� THE�BUG� IS�GOING�TO �BE�DIFFICULT�TO�TRACK�DOWN�� *T�COULD� BE�A�VERY�
LARGE�NUMBER�OF�THINGS�� :OU� SHOULD� CONTACT�THE�1EN�1AL�DEVELOPERS
� OR�THE�
6,�DISTRIBUTORS�OF�1EN�1AL
� AND� REPORT�THE� PROBLEM��"ND� IF�THIS� ONLY�HAPPENS�
WHEN� LOADING�FROM� HARD�DISK�YOU�OUGHT�TO�CONTACT�(71�AND�OR�THE�DISTRIBUTOR�
FROM�WHICH�YOU� BOUGHT�THE�HARD�DRIVE�

)OWEVER� IF�YOU� HAVEN�T� REGISTERED�YOUR�SOFTWARE�HARDWARE� IT�MAY�NOT�BE�
TOO�EAGER�TO �SPEAK�TO �YOU� BECAUSE�THEREjS� A�POSSIBILITY�THAT�YOU� ARE� USING�A�
PIRATED�VERSION�� 5HIS� IS�WHY�YOU�SHOULD�ALWAYS�REGISTER�ANY�HARDWARE�OR�
SOFTWARE� THAT�YOU�BUY�� 	%ID�YOU�HEAR�THAT�AT�THE�BACK 


/O
�MORE�MEMORY�WONjT �SPEED� UP�YOUR�GAMES��+8

GOT�OUT�OF�STEP�AND�DID� NOT�FIT�
CORRECTLY�OVER�THE�"��SHEET�OF�LABELS�
THAT� *� HAD�BOUGHT�

*�HAVE�TRIED�CHANGING�THE�PAGE�
LENGTH
� BUT� I T jS�OBVIOUS�THAT�A�
LENGTH�OF�NINE�LINES�IS�WHAT� IS�
REQUIRED�

)OW�DO�*� PERSUADE�THE�PRINTER�
NOT�TO� LEAVE�SUCH�A�BIG�GAP�AT�THE�
TOP�OF�THE�PAGE 

.ARK�0GIER�
4T�4AMPSONS�

(UERNSEY

5HE� %ESK+ET�NEEDS�TO�KEEP�HOLD� OF�A�
CERTAIN� AMOUNT�OF�PAPER� IN� ORDER�TO�
FORCE�THE� PAGE�OUT�OF�THE�PRINTER
� SO�
IT� RESERVES�APPROXIMATELY�HALF�AN� INCH�
AT�THE�BOTTOM� FOR�THIS�� 5O�GET� RIGHT�
DOWN� THE�BOTTOM�YOUjD� NEED�TO�USE�
CONTINUOUS� STATIONERY�

5HE�1ROTEXT��;.� STORED�
COMMAND�WILL� ZERO�ALL�MARGINS
� SO�
STICK�TH IS�ONE� RIGHT�AT�THE�TOP�OF�YOUR�
TEMPLATE�� 5HEN�YOU� CAN� USE�THE��5.�
STORED� COMMAND�TO� SET�THE�TOP�
MARGIN� TO �WHATEVER
� IF�ANYTHING
� YOU�
REQUIRE�� -IKEWISE�YOU� CAN� USE�THE�
�-.�COMMAND�TO�SET�THE� LEFT�MARGIN�

*T�MIGHT�ALSO�BE�WISE�TO�USE�A�
�1"�DIRECTLY�AFTER�THE� LAST�PRINTABLE�
LINE�OF�THE�TEMPLATE�TO�THROW�A� NEW�
PAGE
� OR� IN� THIS� CASE� 	WITH� �1-��
�
DOWN�TO�THE�TOP�OF�THE�NEXT� LABEL�

-ASTLY
� MAKE�SURE�YOUR�TEMPLATE�
IS�NOT�MORE�THAN� NINE� LINES� IN� LENGTH��
PLACE�THE� CURSOR�ON�THE� LAST� LINE�AND�
LOOK�AT�THE� NUMBER�NEXT�TO� i-INEj� IN�
THE�TITLE �BAR�� 3EMEMBER�THAT� ANY�
BLANK� LINES� IN�YOUR�TEMPLATE� ABOVE�
AND� BELOW�THE�ADDRESS� PART�WILL� GET�
PRINTED� AS�BLANK� LINES�� "LSO�
REMEMBER�THAT�THE�TOP�MARGIN� FIGURE�
FORMS� PART�O F�THE� PAGE� LENGTH
� SO�A�
TOP�MARGIN� OF�ONE� LINE� REDUCES�THE�
PRINTABLE� PAGE� LENGTH� BY�ONE� LINE�� +8

����������
.Y�"����� IS�
CURRENTLY�FITTED�WITH�
�.B�OF����NS�CHIP�
3".��#EARING�IN�MIND�

THAT� *�AM�PLANNING�ON�UPGRADING�TO�A�
������BOARD� IN�THE�NEAR�FUTURE
�
WOULD� IT�BE�POSSIBLE�TO� REPLACE�THIS�
WITH���NS�STATIC�COLUMN�3".�
INSTEAD �8HAT�ARE�THE�SPEED� LIMITS�
OF�$HIP�AND�'AST�3". 

3.$�,LEINSMIEDE�
.ANOR�1ARK�

-ONDON

'IRSTLY
� THERE� IS�NO�WAY�OF�MAKING�
YOUR�$HIP�3".�GO�ANY�FASTER�� #Y�
USING�STATIC�COLUMN� 'AST�3".� ON�THE�
"�����S�MOTHERBOARD�YOU� CAN� SPEED�
3".� ACCESS�UP�QUITE�CONSIDERABLY��
:OU�WILL� NOT�BE�ABLE�TO �ADD���NS�
3".� TO�THE�MOTHERBOARD� AND� RUN� IT�AT�
THAT�SPEED
� THE�COMPUTER�IS� UNABLE�
TO�DO�TH IS�� :OU�CAN
� HOWEVER
� ADD�
��NS�	OR�EVEN�FASTER�
�TO� THE�������
CARD
� AND�THE� i����WILL� THEN� BE�ABLE�
TO �ACCESS�THAT�AT�FULL� SPEED� IF�THE�
ACCELERATOR�CARD� SUPPORTS� IT�� 54

��������������
�
*� HAVE�COMPOSED�
SOME�MUSIC�USING�
.&%����� �AND�WOULD�
LIKE�TO�KNOW�HOW�*�

CAN�GET�MODULES�TO�PIAY�IN�THE�
BACKGROUND�WHILST
� FOR�INSTANCE
�
VIEWING�MY�DATABASE��6NFORTUNATELY�
*�CAN�ONLY�SEEM�TO�GET�MY�"MIGA�TO �
DO�ONE�THING�OR�THE�OTHER�

$HRIS�8RIGHT�
#OWDEN�
$HESHIRE

5HE�.&%�PLAYER�ROUTINE
� CALLED�
MEDPLAYER
� SHOULD� BE�ON�YOUR�.&%�
DISK�AND� IF�YOU�WANT�THE�MUSIC�
PLAYED� AS� PART�O F�A� SEPARATE�
"MIGA%04�BACKGROUND� PROCESS�YOU�
SHOULD� USE�"MIGA%04jS� RUN�
COMMAND� LIKE�THIS�

NQJ�IBALH>UBN��OKJDJ>IB�

1"0

�
�
�
��� 
����
���6
*�AM�CONSIDERING�
BUYING�/EW5EKjS�
.EDIA�4 TATION�BUNDLE�
	%IGI7IEW�(OLD��
�

%IGI1AINT�� �AND�&LAN�1ERFORMER��
�
ALONG�WITH�A�MONO�VIDEO�CAMERA�
*jVE�SEEN�AN�)ITACHI�CAMERA�FOR�LESS�
THAN�_����BUT� *�WONDER�IF�IT � REALLY�IS�
POSSIBLE�TO�GET�COLOUR�IMAGES�FROM�
A�MONO�CAMERA�USING�THE�FILTER�SET�
PROVIDED�W ITH�.EDIA�4TATION 

.Y�MAIN� REASONS�FOR�WANTING�
THIS�SET�UP�ARE�
A
�5O�CREATE�A�SLIDE�SHOW�OF�COLOUR�
IMAGES�AND
B
� *�WOULD�ALSO�LIKE�TO�DO�A�SORT�OF�
k$REATURE�$OMFORTSl�ANIMATION��
$OULD�YOU�PLEASE�TELL�ME�HOW�THIS� IS�
DONE
�WHAT�OTHER
SOFTWARE�HARDWARE� *�WOULD�NEED�	*�
ALREADY�HAVE�%1AINT�*7
� AND�ALSO�
HOW�TO�ADD�SOUND�EFFECTS�AND
� IF�
POSSIBLE
�SPEECH�� *�WOULD�ALSO� LIKE�
TO�PURCHASE�A�GRAPHICS�TABLET�� �CAN�
YOU� RECOMMEND�ONE 

4TEVEN�+ACKSON�
8YTHENSHAWE�
.ANCHESTER

*� REALLY�WONDER�WHETHER�YOU�WILL� NEED�
&LAN�1ERFORMER�� �AND�%IGI1AINT�� �AS�
YOU� MENTION� THAT�YOU�VE�ALREADY�GOT�
%1AINT�*7
�WHICH� HAS� A� LOT� IN� COMMON�
WITH� THESE� PROGRAMS��5HE�ONLY�MAJOR�
ADVANTAGES�OF�&LAN�1ERFORMER�THAT� *�
CAN�THINK�OF�IS�THAT�YOU� CAN� MIX�AND�
MATCH� PICTURE� FORMATS�AND� LOAD�
IMAGES�AS� REQUIRED� FROM�DISK
� THOUGH�
SINCE�YOU� ONLY�HAVE�ONE�DISK�DRIVE�
YOU�WILL� BE� LIMITED�BY�THE�AMOUNT�OF�
DATA�YOU� CAN� DISPLAY�WITHOUT�
CONSTANTLY�SWAPPING�DISKS��%IGI1AINT
��HAS� SOME� NICE�BRUSH�FEATURES�
WHICH� %1AINT�DOESNjT �HAVE
� BUT�
%1AINT�PROBABLY�HAS�THE�EDGE� IN� THE�
)".� STAKES� NOW�

#ELIEVE� IT�OR�NOT
� IT� IS�POSSIBLE�TO

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����



GRAB�COLOUR� IMAGES�USING�THE� COLOUR�
FILTERS� SUPPLIED�� �OTHERWISE�THERE�
WOULD� HAVE�BEEN� A� LARGE�NUMBER�OF�
VERY�ANGRY�%IGI7IEW�USERS�AND�
/EW5EK�WOULD� HAVE�BEEN�SUED�FOR�
FRAUD�� 4UCH� A�SYSTEM�WORKS� BY�
FILTERING�THE� COLOURED�WORLD� INTO� THE�
THREE�PRIMARY� RED
� GREEN� AND� BLUE�
COMPONENTS� REQUIRED�TO �MAKE� UP�A�
FULL� COLOUR� IMAGE�WHEN� USING� LIGHT
� AS�
OPPOSED�TO� PAINT�� 5HESE� COMPONENTS�
ARE� RECOMBINED�ELECTRONICALLY�TO�
MAKE�A�COLOUR�PICTURE� INSIDE�THE�
COMPUTER�� *� KNOW� IT�WORKS� BECAUSE� *�
OFTEN� USE�SUCH� A�SETUP�MYSELF�

$REATURE�$OMFORTS�	AND� /ICK�
1ARKjS� OTHER�1LASTICINE�MASTERPIECES
�
ARE�MADE� BY� RECORDING�EACH� SCENE�
ON�FILM 
� FRAME�BY�FRAME
� MAKING�TINY�
ADJUSTMENTS�TO �THE� CHARACTERS� AND�
OTHER� ITEMS�BETWEEN�TAKES
� TO �CREATE�
THE� ILLUSION�OF�CONTINUOUS�MOVEMENT�
WHEN�THE�FILM � IS�PLAYED� BACK�AT�
SPEED�� *T�TAKES�A�VERY�PAINSTAKING�
AND� DEDICATED� ANIMATOR�TO� PRODUCE�
SUCH�WORK��:OU� CAN
�OF�COURSE
� USE�
%IGI7IEW�TO �GRAB� IMAGES�ONE�BY�ONE�
FROM�YOUR�OWN�ANIMATION� SETS
�
MAKING�THE�ADJUSTMENTS� IN� BETWEEN�
EACH�GRAB�� #E�WARNED�THOUGH
� YOU�
COULD�END� UP�WITH�HUGE�AMOUNTS�OF�
DIGITISED�DATA�� �FOR� INSTANCE� ���
SECONDS�OF�FINISHED� ANIMATION�
RECORDED�AT����FRAMES�SECOND� IN� LOc
RES�COLOUR�COULD� REQUIRE�AROUND��.B�
OF�STORAGE� ALONE
� EVEN� BEFORE� THE�
SINGLE� FRAMES� ARE� COMPRESSED�
TOGETHER�TO� FORM� AN� ANIMATION�� 0,

*�M�GENERALISING�HERE
� BUT�YOU�GET�THE�
IDEA�� 6NLESS�YOU� HAVE�A�SINGLE�FRAME�
VIDEO� RECORDER�TO �BUILD�YOUR�
ANIMATION�ONTO�YOUj LL� HAVE�TO� PLAY� IT�
BACK�WITH�YOUR�"MIGA
�WHICH�WILL�
PROBABLY�MEAN�THAT�YOUjLL� NEED�TO�
INVEST� IN� A�HARD�DISK�AND�MORE� 3".��
0F�COURSE
� IF�YOU� HAVE� ACCESS�TO �A�
SINGLE�FRAME�7$3
�WHY�NOT�RECORD�
YOUR�ANIMATION�DIRECTLY�TO �THE�DECK
�
CUTTING�OUT�BOTH� THE�DIGITISING�AND�THE�
INEVITABLE�QUALITY� LOSS �.AYBE�THAT�S�
WHY�FILM � IS� STILL� THE� PREFERRED�MEDIUM�
OF�THOSE�WHO�DONjT �HAVE�ACCESS�TO�
MEGA�COMPUTERS� AND�MEGA�BUDGETS�� �
IT� REQUIRES� A� LOT� LESS�EQUIPMENT�THAN�
A� COMPUTER�VIDEO�SETUP�AND�THE�
QUALITY� IS� USUALLY�SUPERIOR�

"GAIN
� COMPUTERS�CAN�BE� USED�
FOR�ADDING�SOUND
� AND� BY�USING�A�
SYSTEM� SUCH� AS�3OMBOjS� 5AKE�� �IT� IS�
POSSIBLE�TO �ADD� SAMPLED� SOUNDS�TO�
AN� ANIMATION
� BUT�AGAIN� LARGE�
AMOUNTS�OF�DATA�ARE� INVOLVED�FOR�
ANYTHING�OTHER�THAN�THE�MOST�CURSORY�
MUSIC�OR�SPOT�EFFECTS
� AND�SO�
CORRESPONDING�AMOUNTS�OF�STORAGE�
SPACE�ARE�NEEDED
�ESPECIALLY� IF�
ANYTHING�APPROACHING�HI�FI� QUALITY� IS�
REQUIRED
� HENCE�SOUND�WILL� USUALLY�BE�
iDUBBEDj� ONTO�THE�FINISHED�FILM �OR�
VIDEO�FROM�MORE�TRADITIONAL� SOURCES�� �
AUDIO�TAPE
� ETC�

I jM�SORRY�TO� BE�SO�BRIEF�ABOUT�
TH IS
� BUT�IT �S � A�VERY�BIG�TOPIC�WHICH�
CAN �T� REALLY�BE�ADEQUATELY�COVERED� IN�
A�COLUMN� LIKE�TH IS��(8


����
������
$OULD�YOU�PLEASE�TELL�
ME�HOW�TO�IMPORT�
STANDARD� *''�PICTURES�
INTO�('"�#ASIC 

1AUL�4KIPPINGS�
(REAT�:ARMOUTH�

/ORFOLK

5HE�EASIEST�WAY�IS� TO� CONVERT�THE� *''�
PICTURE�TO �AN� *MAGE�STRUCTURE� AND�
USE�THAT��5HE�('"�DEMO�PROGRAM�
CALLED� *''@50@#0#�('"�DOES�THESE�
	AND�OTHER
�TRANSLATIONS�� �FOR�THE� NITTY�
GRITTY�DETAILS�GET�HOLD�OF�A�COPY�OF�
�4
���AND� READ�%EAN�$RACKNELLjS�('"�
#ASIC�ARTICLE��1"0

�YQQ�����	��6
'OR�SOME�TIME� *jVE�
BEEN� LOOKING�TO�
UPGRADE�MY��.B�TWIN�
DRIVE�"����TO�A� LARGER�

"MIGA�� *� USE� IT�EQUALLY�FOR�GAMES�
AND�APPLICATIONS�AND�WAS� INTENDING�
TO�GET�AN�"������5HEN�CAME�THE�
"�����1LUS�AND�THERE�ARE�EVEN�
RUMOURS�OF�AN�"�����)OWEVER
� *�DO�
NOT�WANT�THE�INCOMPATIBILITY�
PROBLEMS�FROM�A�������AND�A�'AT�
1AULA�� *�DO�WANT�THE�FOLLOWING�
THOUGH���.B�$HIP��TWO��.B�FLOPPY�
DRIVES�� ��.HZ�������� ;ORRO�SLOTS�
AND�8#�����

*�AM�ASSUMING�$OMMODORE�WILL�
BE�UPGRADING�THE�"�����TO�THIS�
SPECIFICATION� IN� LIGHT�OF�THE�NEW�
MACHINES
� BUT�IF�NOT�WHAT�SHOULD� *�
GO�FOR �4HOULD� *�JUST�BUY�AN�"�����
1LUS�AND�UPGRADE�LATER�OR�WOULD�THIS�
NOT�WORK � *�W ILL�ALSO�BE�FITTING�THE�
(71�*MPACT� **)$���WITH��.B�

4IMON�3ICHARDS�
5WICKENHAM�

.IDDLESEX

5HE�"MIGA�SERIES� SEEMS�TO� BE� IN� A�
CONSTANT�STATE�OF�FLUX�AT�THE�MOMENT�
AND� NO�ONE�SEEMS�TO� KNOW�WHAT� IS�
GOING�ON�� � INCLUDING�$OMMODORE� 6,��
"LL� THA T�CAN� BE�SAID� FOR�CERTAIN� IS�
THINGS�WILL� NOT�STAY�THE�WAY�THEY�ARE�
FOR�VERY�MUCH� LONGER�� AS� FAR�BACK�AS�
THE�"MIGA�4HOPPER�4HOW
� PIRATE�
BULLETIN� BOARDS�WERE�CARRYING�EARLY�
RELEASES�OF�8ORKBENCH� ��

5HE�SYSTEM�YOU� HAVE�DESCRIBED�
WOULD� BE� INCOMPATIBLE�WITH� A� LOT�OF�
GAMES�ANYWAY�BECAUSE�YOU�WANT�
,ICKSTART��
� HIGH�DENSITY�DRIVES�AND�
THE� 'ATTER�"GNUS�� *N� SUCH� A�CASE�YOU�
MIGHT�BE�WELL� ADVISED�TO �BITE�THE�
BULLET�AND�GO�FOR�A�������PLATFORM�

"�DOUBLE� SPEED�������WOULD�
NOT�GIVE� A�GREAT� INCREASE� IN�
PERFORMANCE
� PROBABLY�ABOUT�������
PER�CENT�� *F�YOU� NEED�;ORRO� SLOTS
� YOU�
WILL� NEED�AT� LEAST�AN�"�����1LUS
� BUT�
IT�IS�MY�CONSIDERED�OPINION�THAT� IT�� �
AND�THE�"������ �ARE�OUTDATED�
MACHINES� AND� LIKELY�TO � BE�DUMPED�
VERY�SOON�� .Y�ADVICE� IS�EITHER�BUY�AN�
"�����1LUS� NOW�OR�BETTER�STILL
� WAIT���
.4

����
��� �
���
��

' *�DESTROYED�MY�%'���DRIVE
�SO�*�ACQUIRED�A�REPLACEMENT�DISK�
DRIVE�FROM�WORK��6NFORTUNATELY�WHEN�*�PLUG�IT�IN�%'0��WILL�NOT�
RESPOND�

%O�*�HAVE�TO�GET�A�SPECIAL�DISK�DRIVE
�OR�CAN� *� USE�A�
���,B�OR�����.B�1$�DISK�DRIVE �*�STILL�HAVE�ALL�THE�CASING�AND�WIRING�FROM�
MY�ORIGINAL�DISK�DRIVE�� *� HAVE�TRIED�ALL�THE�JUMPER�SETTINGS�FOR�"5�OR�&*4"�
MACHINES�

$AN� *�PUT�A�.AC�)%%�ON�MY�"MIGA
� IF�SO
�WHAT�INTERFACE�DO�*� NEED 
%AVID�'IELD�

3EADING�
#ERKS

"S�YOU� HAVE� FOUND� STANDARD� 1$�FLOPPY�DRIVES�WON�T�ALWAYS�WORK�WITH�THE�
"MIGA�� 4OME� ���,B�DRIVES
�WITH� THE� RIGHT�COAXING
� CAN� BE�MADE�TO�WORK
� BUT�
NOT� ALL� O F�THEM��:OUR�BEST�BET� IS�TO �GET�A�GOOD�QUALITY�"MIGA�SPECIFIC�DRIVE��
5HERE� IS� NOTHING�WORSE�THAN�A�SLIGHTLY�FAULTY�DRIVE�SLOWLY� LOSING�ALL� YOUR�
IMPORTANT�DATA�

"N�"PPLE� )IGH�DENSITY�DRIVE�CANjT �BE� LINKED�TO�THE�"MIGA
� STANDARD�
���,B�.ACINTOSH�DRIVES�CAN�EITHER�BE�USED�WITH� THE�"�.AX� **� .ACINTOSH�
EMULATOR�OR�WITH�THE�.AC���%OS� INTERFACE
�WHICH�WILL� ENABLE�YOU�TO� READ�
.ACINTOSH�DISKS�ON�YOUR�"MIGA�WITH�A�.AC�DRIVE�� +3

�
�����
���
"BOUT����MINUTES�
AFTER�*� LOAD�A��.B�
GAME�OR�%1AINT��
� THE�
SCREEN�FILLS�WITH� LINES�

AND�BLOCKS�AND� *� HAVE�TO�RE�BOOT
�
LOSING�MY�WORK��8HEN�TRYING�TO�COPY�
A�DISK
� *�OFTEN�GET�THE�MESSAGE�k/OT�
A�%04�DISK�l�5HIS�HAPPENS�WITH�THE�
GAMES� IN�THE�$ARTOON�$LASSIC�1ACK�
AND�WITH�THE�FREE�DISKS�WITH�"MIGA�
MAGAZINES��)OW�DO�*�MAKE�A�COPY�OF�
A�DISK �-ASTLY�CAN� *�CONNECT�A�7("�
"NANLOGUE�MONITER�TO�THE�"����
1LUS 

"�8HITEHILL�
#URGESS�)ILL
�8EST�4USSEX

A
�5HIS� SOUNDS� LIKE�YOU�COULD� HAVE�A�
VIRUS
� EXPECIALLY� IF�IT�WORKS�FINE�FOR�A�
WHILE�AND�THEN�GOES�WRONG�� *�
RECOMMEND�YOU�GET�A�GOOD�VIRUS�
CHECKER
� SUCH� AS� k7IRUS$HECKER�
� ��� l� AND�CHECK�ALL� O F�YOUR�DISKS�� *F�
TH IS�DOES� NOT�WORK
� YOU�WILL� HAVE�TO�
RETURN�THE�"MIGA�TO�YOUR�DEALER�AND�
HAVE� IT� REPAIRED�
B
�:OU�WONjT �BE� ABLE�TO �COPY�A� LOT�OF�
GAME�DISKS
� AS�THEY�ARE�COPY�
PROTECTED� TO� STOP� PIRACY�� .OST�
MAGAZINE�DISKS
� HOWEVER
� DO� NOT�
HAVE�THIS�COPY�PROTECTION� AND�SHOULD�
COPY�FINE��5O�COPY�A�DISK�ON� THE�
"����1LUS
� INSERT�THE�DISK�WHEN�YOU�
HAVE� LOADED�THE� k8ORK#ENCHl 
� SELECT�
THE�DISK�S� ICON� 	#Y�CLICKING�ON� IT�
ONCE
�AND� CHOOSE� k$OPYl� FROM�THE�
k *CONSl� MENU
� AND�FOLLOW�
INSTRUCTIONS�� *F�YOU� GET�THE�MESSAGE�
�/OT�A� %04�%ISKl� THEN�YOU�WILL� NOT�
BE�ABLE�TO �COPY�THE�DISK�
B
� *N�THEORY
� YES
� BUT�YOU�WILL� ONLY�BE�
ABLE�TO� USE�THE�SPECIAL� MODES
� SUCH�
AS�PRODUCTIVITY�MODE
� UNLESS�YOU�
HAVE�A�FLICKER�FIXER�� *F�YOU� ARE�GOING�TO�
PLUG�A�GOOD�QUALITY�MONITOR� INTO�THE�
"MIGA
� ITS�BEST�TO �USE�A�MULTISYNC�
MONITOR
� AS�YOU�WILL� BE�ABLE�TO�USE� ALL�
SCREEN�MODES�ON�THAT�� 54

�����	�6
5HE�.AY�EDITION�OF�
"MIGA�'ORMAT�
EXPLAINED�HOW�TO �
DESIGN�A�NEW�FONT�FOR�

USE�WITH�THE�%51�1AGE4ETTER�� �� �
COVER�DISK
�USING�A�'&%�UTILITY�WHICH�
WAS�SAID�TO�BE�SUPPLIED�WITH�THE�
"MIGA��:ET�*�CAN�FIND�NO�TRACE�OF�
'&%�ON�MY�DISKS
�AND� *�SUSPECT�IT�
WAS�PRE�8#� 

8HAT� *�HAVE�GOT�THOUGH�	ON�
&XTRAS���
� IS� IS�A�PROGRAM�CALLED�
'OUNTAIN
� BUT�NO� INSTRUCTIONS�FOR�IT�
IN�THE�MANUAL��8HEN� *�TRY�TO�RUN� IT
�
IT �FAILS�WITH�THE�MESSAGE�� k$ANNOT�
OPEN�DISKFONT�LIBRARY�VERSION���l ��
*jVE� RUN�OUT�OF�IDEAS��$AN�YOU�HELP 

#RIAN�"USTIN�
&GHAM

:OU�RE� RIGHT� IN�GUESSING�THAT�'&%�WAS�
A� PRE�8#�� UTILITY�� *T�WASN�T�THE�BEST�
FONT�EDITOR�EVER�WRITTEN
� ONLY�ALLOWING�
YOU�TO�CREATE�FONTS�OF�UP�TO���� PIXELS�
WIDE�BY���� PIXELS�HIGH� 	FOUR�TIMES�
THE�SIZE�OF�THE�DEFAULT�TOPAZ�FONT

�
AND� *� GUESS�THAT�WITH� THE�NEW�
$OMPUGRAPHIC�FONT�SUPPORT�
$OMMODORE�DECIDED�THAT�'&%�WASN�T�
WORTH� RE�WRITING�

5O� USE� 'OUNTAIN�YOU�MUST�FIRS T�
HAVE�THE� LARGER� iDISKFONT�LIBRARYj� FILE�
IN� -*#4�
�WHICH� IS� THE� -*#4�DIRECTORY�
ON�THE�DISK�YOU� BOOT�FROM��:OU�LL� FIND�
TH IS� FILE� IN� THE�-*#4�DIRECTORY�ON�THE�
"MIGA'ONTS����DISK�� 4O� COPY� IT�FROM�
THERE� INTO�THE� -*#4�DIRECTORY�OF�YOUR�
8ORKBENCH�DISK�	OR�WHATEVER�ELSE�
YOU� BOOT�FROM

� AND� AFTER� RE�BOOTING�
THE�MACHINE�YOU�WILL� THEN� BE� ABLE�TO�
USE�THE� 'OUNTAIN� PROGRAM�� "FTER�
RUNNING� IT
� PRESS�THE�)ELP�BUTTON� TO�
GET� INSTRUCTIONS�ON� HOW�TO�USE� IT�

#UT�'OUNTAIN� IS� NOT�A�FONT�EDITOR��
*jVE�YET�TO �COME�ACROSS�A�GOOD
�
STABLE� SHAREWARE�OR�PUBLIC� DOMAIN�
BITMAP�FONT�EDITOR
� SO�THE�ONLY�THING� *�
CAN� RECOMMEND� IS�1ERSONAL�'ONTS

�
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����� SQ � �
�����
*�HAVE�AN�0KIMATE����PRINTER�AND� *�HAVE�SEARCHED�
4OUTHAMPTON�HIGH�AND� LOW�FOR�A�PRINTER�RIBBON��$OULD�YOU�TELL�
ME�WHERE� *�CAN�PURCHASE�ONE 

&�&RVIN�
4OUTHAMPTON

4URE��5RY�$ASPELL� $OMPUTER�d������������
�OR�WRITE� TO� THE� COMPANY�AT�
'3&&1045
� 1OOLE� #)����#3�� +8

.AKER�FROM�)#�.ARKETING�	 � ������
������

� REVIEWED� IN� ISSUE� ��� +8

������ RZQR
* jM�HAVING�DIFFICULTY�
GETTING�MY�
$OMMODORE������
MONITOR�TO�WORK�WITH�

AN�3(#�INPUT�� * jVE�WIRED�UP�THE�
CABLE�AS�FOLLOWS�
"MIGA ����
	���PIN
 	� �PIN

�� (ROUND �
� 3ED �
� (REEN �
� #LUE �
� *NTENSITY �
�� )�4YNC
�� 7�4YNC �
BUT� IT jS�NO�GO
�EVEN�THOUGH�THE
MONITOR�WORKS�FINE�W ITH�COMPOSITE�
VIDEO� INPUT�� *jVE�TRIED�A�VARIETY�OF�
CONFIGURATIONS�BUT� *�CANjT �STOP�THE�
PICTURE� ROLLING�SLOWLY�WITH�AN�3(#�
INPUT
�EVEN�THOUGH�THE�REST�OF�IT�
APPEARS�TO�BE�0,�

#RYAN�)ARTLEY�
1OULTON�-E�'YLDE�

-ANCS

0NCE�AGAIN
� *� HAVE�TO�BE�THE�BEARER�
OF�BAD� NEWS�� �THERE �S� A� PROBLEM�WITH�
USING�THE� �����AND�THE�"MIGA� IN�
THAT�ONE�OF�THE�SYNCHRONISATION�
SIGNALS�FROM�THE�"MIGA� IS� THE�WRONG�
POLARITY�	*� SUSPECT� IT�TO�BE�THE�)�SYNC
�
WHICH� IS�WHY�YOUjRE� HAVING�THE� ROLLING�
TROUBLE
�� 'URTHERMORE
� EVEN�THOUGH� IT�
IS� POSSIBLE�TO �CORRECT�TH IS�PROBLEM� BY�
THE�USE�OF�A�CUSTOM� LEAD
�YOUjLL� STILL�
ONLY�BE�ABLE�TO�DISPLAY�A�MAXIMUM� OF�
���COLOURS�ON�THE�MONITOR
� AS�TH IS� IS�
THE�MAXIMUM� AVAILABLE�VIA�THE�
���� jS�55-�CIRCUITRY��:OUjD� BE�BETTER�
OFF�STICKING�TO�THE�COMPOSITE� INPUT�OR�
GETTING�A� PROPER�4$"35�MONITOR
� BUT

IF�YOU� REALLY�WANT�TO� CONNECT�YOUR�
"MIGA�TO�THE� ����
� CONTACT�
.EEDMORE� %ISTRIBUTION�b ���������
�����AND� ASK�FOR�A� ,����� LEAD�� (*7

�
���
����������
*�AM� IN�THE�PROCESS�OF�
LEARNING�TO�PROGRAM� IN�
$�AND�AM�USING�THE�
/ORTH$�COMPILER��

"CCORDING�TO�THE�DOCUMENTATION�
FLOATING�POINT�SCANF	
� OPERATIONS�ARE�
NOT�SUPPORTED�BUT�ONE�OF�THE�
EXERCISES� ��HAVE�BEEN�TRYING�TO�CARRY�
OUT�REQUIRES�ME�TO�INPUT�A�FLOATING�
POINT�NUMBER�USING�

LNFJPC��BJPBN�ABDNBBO�FJ�
C>ENBJEBFP�:J�	��
O@>JC���HC�� OC>EN	�

.Y�QUESTION� IS�CAN� *�DO�THIS�WITHOUT�
USING�SCANF	
 

3ONALD�8ALTERS�
8ALSALL

/ORTH$ �S� PRINTF	
� AND�SCANF	
�
FUNCTIONS�HAVE�A� NUMBER�OF�
SHORTCOMINGS�AND�THE�FLOATING�POINT�
SCANF	
�SNAG�YOUjVE�ENCOUNTERED� IS�
ONE�OF�THEM�� -UCKILY� IT� IS�NOT�TOO�
DISASTROUS�BECAUSE�THE�AMIGA�LIB�
LIBRARY�CONTAINS�SOME� REASONABLE�
FAST�FOATING�POINT��h ��"4$**�STRING�
CONVERSION� ROUTINES� 	THESE�WORK�WELL�
WITH�/ORTH$�BECAUSE�/ORTH$�USES�
THE�FFP�FORMAT� INTERNALLY
��5HE� BOTTOM�
LINE� IS�THAT�YOU�CAN� USE�SCANF	
�TO�
INPUT�THE�NUMBER�AS�A�TEXT�STRING�AND�
THEN� USE� AFP	
� AND�FPA	
� TO�CONVERT�
NUMBERS��:OUjLL� NEED�TO�GET�THE� FULL�
DETAILS� FROM�THE�3,.S� BUT� *�LL� GIVE�
YOU� A� PIECE�OF�/ORTH$�COMPILABLE�
CODE�TO�GET�YOU� STARTED�� 5HIS�
PROGRAM� READS�A�NUMBER�AS�A�TEXT�
STRING
� CONVERTS� IT�TO�FFP� FORM
� DOES

THE�'ARHENHEIT���$ENTIGRADE�
CONVERION
� TRANSLATES�THE� FFP� RESULT�
BACK�TO�"4$**�FORM
� AND�THEN�
DISPLAYS�THE� RESULT�VIA� PRINTF2�

�FJ@HQAB��OPAFK�E�
�FJ@HQAB��I>PE�E��
@E>N�A>P>=?QCCBN9��;��
CHK>P�PBILBN>PQNB��
I>FJ�	

[
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LNFJPC��$JPBN�ABDNBBO�)�
%>ENBJEBFP:J�	��
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5HE�OUTPUT�COMES� BACK� IN� THIS�
FORMAT���

<SIGN><DIGITS><�><DIGITS><&><SIGN><DIGITS>

�h."/5*44"�h �� ��&910/&/5��

AND� IF
� FOR�EXAMPLE
� YOU�ENTER����
DEGREES� 'AHRENHEIT�YOU�DON�T�GET����
BACK�YOU�GET�����������&����� *T� IS�
EASY�ENOUGH�TO�CONVERT�THE�EXPONENT�
BASED� NUMBER�TO �A�MORE�
CONVENTIONAL� FORM� AND�TH IS� SHOULD�
PROVIDE�A� NICE� LITTLE�EXERCISE� IN� STRING�
MANIPULATION�FOR�YOU��1"0

�����	��������
���
A
� *� HAVE�A�3OC�-ITE�
	EXTERNAL�DISK�DRIVE
�
FITTED�TO�MY�"����
1LUS�AND� IT�

CONTINUALLY�GENERATES�THE�MESSAGE�
k)ARD�&RROR���Xl�WHERE�9� IS�
BETWEEN���AND����5HIS�OCCURS�WHEN�
EITHER�FORMATTING�OR�COPYING��
)OWEVER
� IF�*� USE�THE�SAME�DISK�IN�
THE�INTERNAL�DRIVE� IT�WORKS�FINE�� *S�
MY�EXTERNAL�DRIVE�AT�FAULT 
B
� *�CONSIDERING�BUYING�THE�3OC)ARD�
*�WOULD� LIKE�THE����.B�SYSTEM�WITH�
�.B�3".�BUT� *�WOULD�APPRECIATE�
YOUR�COMMENTS�ON�THIS�SINCE� IT�IS�A�
LOT�CHEAPER�THAN�THE�4$4*�TYPE�
C
� *� HAVE�BEEN�TOLD� *�CAN�UPGRADE�
THE�"����1LUS�TO��.B�$HIP�3".�BY�
ADDING�AN�EXTRA��.B�IN�THE�
TRAPDOOR�� *F�SO�DOES�THIS�MEAN� *�CAN�
HAVE�A�TOTA L�OF���.B 
D
�'INALLY
�WHAT�DOES�THE� k �,l�MEAN�
IN�A�SCRIPT�FILE �"�NUMBER�OF�SCRIPTS� *�
HAVE�TRIED�TO�USE�WITH�THIS�GIVE�ME
A� k BAG�ARGSl�MESSAGE�

85�$ASE�
9EMXIJA�)ILL�

.ALTA

A
�5HERE� IS� A�PROBLEM�WITH�THE�
3OC-ITE�AND�"����1LUS�MACHINES

WHICH�ONLY�CAME�TO� LIGHT�AFTER�THE�
"����1LUS�MACHINES� STARTED�
SHIPPING�� 	5HE�COMPATIBILITY� ISSUE�
RAISES� ITS�UGLY�BACKSIDE�AGAIN�
�
&SSENTIALLY� IT�GOES�SOMETHING� LIKE�
THIS�� 6NDER�THE�ORIGINAL� ,ICKSTART
�
WHEN�YOU�WROTE�A�FILE�TO�DISK
� THE�
WRITE�OPERATION� TOOK�PLACE� IN� THREE�
PARTS�� *N� THE� FIRS T�PHASE�DATA�WAS�
WRITTEN
� NEXT�THERE�WAS� A�SHORT�DELAY�
IN�WHICH�THE�MOTOR�WAS�SWITCHED�OFF
�
FINALLY�THE�MOTOR�WAS�ACTIVATED�AGAIN�
AND�THE�DIRECTORY� INFORMATION�WAS�
WRITTEN� TO�BLOCK�����

5HIS�WAS� NOT�AN� IDEAL� SOLUTION�
BECAUSE�PEOPLE�TENDED�TO� RESET�THE�
MACHINE� AFTER�THE� FIRS T�	DATA
�WRITE�
COMPLETED�� � IGNORANT�OF�THE� FACT�THE�
WRITE� CYCLE�HAD� NOT�COMPLETED�� 	5HIS�
CAN� BE�DEMONSTRATED� BY�EDITING�THE�
STARTUP�SEQUENCE�ON� A�����MACHINE�
AND�WRITE� PROTECTING�THE�DISK�DURING�A�
REBOOT
��5O�CUT�A� LONG�STORY�SHORT
�
$OMMODORE�FIXED�TH IS� IN� ,ICKSTART���
AND� ALTERED�THE�MOTOR�ON� TIMING
� SO�
THE�DRIVE�ACCESS� LIGHT�STAYS�0/� UNTIL�
THE�WHOLE�OPERATION� IS�COMPLETED��
6NFORTUNATELY
� THIS�AFFECTS�THE�
3OC-ITE� SO�BADIY
� SOME�UNITS� CANNOT�
WRITE�TO�DISKS�ON�"����1LUS�
MACHINES�

3OCTEC� IS� AWARE�OF�THIS� AND� HAS�
MODIFIED� THE�3OC-ITE�TO �SUIT�� 5HIS� IS�
NOT�COVERED� BY�YOUR�NORMAL�WARRANTY�
OR�STATUTORY�RIGHTS� SINCE� IT�
CONSTITUTES�A�DESIGN� CHANGE�ON�
$OMMODOREjS�PART�AND�THE�DRIVE� IS�
FUNCTIONING�WITHIN�DESIGN�
SPECIFICATIONS�� *T�S� NOT�ALL� BLACK�
THOUGH�� 3OCTEC�HAS�ASSURED�ME�THE�
MODIFICATION� IS�QUITE� SIMPLE�AND�AS�
SOON�AS� IT� RELEASES�DETAILS
� *� EXPECT�
MOST�SUPPLIERS�WILL� MAKE�THE�CHANGE�
FOR�A�MINIMAL� CHARGE�
B
�5HERE� IS� REALLY�NO�ADVANTAGE� IN�
HAVING�A�4$4*� 	4MALL� $OMPUTER�
4YSTEMS� *NTERFACE
�DRIVE�UNLESS�YOU�
WANT�TO� UPGRADE�WITH� THINGS�SUCH�AS�
4$4*�GRAPHICS�TABLETS
� TAPE�
STREAMERS
� PRINTERS�AND� SO�ON�

5HE�4$4*� INTERFACE� ALLOWS�UP�TO�
SEVEN� PERIPHERALS
�WHEREAS� *%&�
SUPPORTS�ONLY���� 0N�THE� UP�SIDE
� THE�
3OC)ARD�CAN� BE� UPGRADED�TO�SUPPORT�
4$4*� LATER�ON� AND�THE� *%&�
MECHANISMS�ARE�CLAIMED�TO�BE�
FASTER�
C
�:ES�� �.B� IN�THE� HARD�DRIVE�AND�
�.B� IN� THE�MACHINE�� �TH IS� IS�ONE�OF�
THE� ADDED� ADVANTAGES�OF�HAVING�AN�
"400�1LUS�
D
� �,�OR� �,&:�IS�THE�ARGUMENT�STRING��
5HIS� ALLOWS� SCRIPTS�TO� HAVE�
ARGUMENTS�JU S T� LIKE� REAL� "MIGA%04�
COMMANDS�� 'OR�EXAMPLE
� IF�A�SCRIPT�
STARTED�WITH�

�*$8�2P>NP� �� $JA� 

YOU�WOULD� HAVE�TO�SUPPLY�TWO�
PARAMETERS��:OU�CAN� SEE� HOW�THIS�
WORKS� IN� PRACTICE�BY� READING�MY�
REGULAR�"MIGA%04�COLUMN�WHICH�
REGULARLY�FEATURES� SOME�VERY�TRICKY�
SCRIPTS��.4

'�/$,+��201&+$� Z� '�/$,+��201&+$
'LOATING�POINT�� �0NE�WAY�OF�STORING�NON�WHOLE�NUMBERS
� IE�THOSE�WITH�

DECIMAL� PONTS�� *T� IS�CALLED� FLOATING�POINT�BECAUSE�THERE�NEED� NOT�BE�A�
FIXED� NUMBER�OF�DIGITS�BEFORE�AND�AFTER�THE�DECIMAL� POINT� 	AS� THERE� IS
� FOR�
EXAMPLE
�WITH�#LITZ�#ASIC

� SO�THE�DECIMAL� POINT�CAN� �FLOAT�� AS� REQUIRED�

4CRIPT�� �.ETA�"MIGA%04�COMMAND�BUILT�FROM�OTHER�"MIGA%04�COMMANDS�� "�
SCRIPT� IS�CREATED� USING�AN�EDITOR
� EACH�OF�THE�COMMANDS� IT�CONTAINS� IS�
EXECUTED�ONE�AFTER�ANOTHER�

4TARTUP�SEQUENCE�� �"�PROGRAM�WHICH� IS� EXECUTED�EVERY�TIME�THE�"MIGA� IS�
SWITCHED�ON�AND�AFTER�EVERY�RESET�� *T�SETS� UP�THE� SYSTEM� SO�THAT� IT� IS�
USABLE�FROM�8ORKBENCH
� AND�MAY�BE�CUSTOMISED� BY�THOSE�WHO�HAVE�
UNUSUAL� HARD�OR�SOFTWARE� REQUIREMENTS�
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" ONTROL�COVERS�MANY�
ASPECTS�OF�COMPUTER� ��
APPLICATIONS
� INDEED�ANY�
PERIPHERAL�CONNECTED�TO�A�

COMPUTER�WHICH� IS�CONTROLLED�FROM�
THE�KEYBOARD�FALLS�UNDER�THIS�
CATEGORY��5HIS�MONTH� *�AM�GOING�TO�
START�A�TWO�PART�ARTICLE�ON�USING�
YOUR�"MIGA�ALONG�WITH�THE� *�0 �PORT�
AND�ACCESSORIES�AVAILABLE�FROM�
4WITCHSOFT�

&QUIPMENT�FOR�CONTROL� ON� THE�
"MIGA� IS� A� LITTLE� THIN�ON� THE�GROUND
�
SO� *� COULDNjT � RESIST�FOLLOWING�UP�THE�
ADVERT�WHICH� APPEARS�EACH� MONTH� IN�
"MIGA�4HOPPER
� DESCRIBING

4WITCHSOFTjS� *�0 �1ORT�SHOWING�THE�
TWO� i%j�CONNECTORS�GOING�TO�THE�
PARALLEL� PORT�AND�JOYSTICK�PORTS��5HE�
PHONO�CONNECTORS�PROVIDE�FACILITIES�
FOR�AN�ASSORTMENT�OF�APPLICATIONS

4WITCHSOFTjS� *�0� PORT��"NDREW�
.C0WAN�WHO�OWNS�4WITCHSOFT�SENT�
ME�THE�FULL� 4WITCHSOFT� PORT�AND�
ACCESSORIES� TO� PRESENT�CONTROL� IN�
WHAT� IS�A�WELL� CONSTRUCTED
� AND�
FIERCELY�PRICED� PIECE�OF�KIT�

	��
�	�����
��55
/OW�BEFORE�WE�GET� INTO�THE� BALLPARK
�
A�MAJOR�HEALTH�WARNING��0F�THE�
VARIOUS�PORTS�AVAILABLE� TO�YOU� ON�THE�
"MIGA
� ALL� CARRY�ASSORTED�VOLTAGES
�
SIGNALS�AND�DATA�� 6NLESS�YOU� ARE�
CONFIDENT�ABOUT�WHAT�YOU� ARE�DOING
�
STAY�CLEAR�OF�DABBLING�WITH� THE�OLD�
SOLDERING� IRON� AND� i%j� CONNECTOR


+"3(0/�#645*/(�n �+"3(0/�#645*/(
*�0 �1ORT�� � *NPUT�0UTPUT�1ORT�� "�DEVICE�WHICH�ENABLES�A�COMPUTER�TO� SEND�AND�

RECEIVE� INFORMATION� IN� ASSORTED�FORMS�

-&%�� �-IGHT�&MITTING�%IODE��"N� ELECTRONIC�COMPONENT�WHICH�GLOWS�WHEN�
CURRENT� IS� PASSED� ACROSS� IT�� 	+UST� LIKE�THE� POWER� LIGHT�ON�YOUR�"MIGA�


"NALOGUE�� �$ONTINUOUS�AND�VARYING
� LIKE�ANALOGUE�+OYSTICKS�WHICH� PROVIDE�
DEGREES�OF�CHANGE�OTHER�THAN�JU S T�O FF�OR�ON�

3ELAY�� �"N�ELECTRICALLY�ACTIVATED�SWITCH�WHICH� HAS� A�COIL� O F�WIRE�THA T�BECOMES�
AN� ELECTRO�MAGNET�ON�ENERGISING
� CAUSING�THE�CONTACTS�OF�A�BIG�SWITCH�TO�
COME�TOGETHER
� AVOIDING�ANY�PHYSICAL� CONTACT�� q

3EED�SWITCH�� �"�SWITCH�THA T� IS�ACTIVATED�BY�A�MAGNET�APPROACHING�OR� LEAVING�
A� REED
�OFTEN�USED�ON�WINDOWS�AS�A�BURGLAR�ALARM�SENSOR�

-IGHT�DEPENDENT�RESISTOR�� �	-%3
�"N� ELECTRONIC�COMPONENT�WHOSE� RESISTANCE�
TO�AN�ELECTRIC�CURRENT�CHANGES�ACCORDING�TO�THE� LEVEL� O F�LIGHT�FALLING�ON� ITS�
OPTICAL� SENSOR�

5HERMISTOR��
HEAT�

"N�ELECTRICAL� COMPONENT�WHOSE� RESISTANCE�CHANGES�ACCORDING�TO

OTHERWISE�YOUR�"MIGA� COULD�
SUDDENLY�BECOME�VERY�POORLY�
AND� REQUIRE�MAJOR�SURGERY�

�������������

-OOKING�AT�THE�4WITCHSOFT� *�0�
PORT�WE� NOTICE� LOTS� OF�
ASSORTED� SOCKETS� AND�TWO�
RIBBON� LEADS�CULMINATING� IN� A�
PARALLEL� PORT� �%�� SOCKET�AND� A�
JOYSTICK� i%j� SOCKET��5HE�
"MIGA�MUST�BE� SWITCHED�OFF�
BEFORE�CONNECTING�

0NCE� RE�POWERED
� A� RED�
-&%�TELLS� US� THE� PORT� IS�
RECEIVING�THE� FIVE�VOLTS�
OF�POWER�REQUIRED�� 5HERE�
ARE� ��� PHONO� 	3$"
�
FEMALE� SOCKETS�AND�TWO�
RED� POWER�SOCKETS�
SUPPLYING�FIVE�VOLTS�
&IGHT�O F�THE� PHONO�
SOCKETS� 	COLOURED� BLACK
�
COME�FROM�THE� PARALLEL�
PORT
� AND�THESE�ARE�BIc
DIRECTIONAL
� SO�EACH� CAN�
BE� CONFIGURED�AS�AN�
INPUT�OR�OUTPUT�PORT�

'IVE�OF�THE

4WITCHSOFT�S� RELAY�MODEL�WITH�THE�TOP�
REMOVED�TO�SEE�THE� INTERNAL� RELAY
�
RESISTOR�AND�TRANSISTOR�TO�PROVIDE�
HIGH�POWER�SWITCHING
PHONO�SOCKETS� 	COLOURED� RED
� ARE�
INPUT�PORTS� 	APART�FROM�ONE
� DETAILS�
LATER
� AND�THESE�COME�FROM�THE�
JOYSTICK�PORT�� 5HE� LAST�TWO�PHONO�
SOCKETS�ARE�YELLOW
� AND�THESE� ARE�
iANALOGUEj� PORTS
� WHICH�ENABLE� THE�
"MIGA�TO�MEASURE� THE� RESISTANCE�
CONNECTED� BETWEEN�THE�CENTRAL� AND�
OUTER�TERMINALS�� 5HE�VALUE�OF�THE�
SENSORS�� RESISTANCE� SHOULD� BE� IN� THE�
RANGE�OF���TO� ���,�� *T�SHOULD� BE�
NOTED�THAT�THESE� PORTS� ARE� NOT�
BUFFERED
� AND� CARE�MUST�BE�TAKEN�TO�
ENSURE�ACCURATE� INSULATION� ON� ANY�
PROJECTS�YOU� ATTEMPT�YOURSELF�

5HE�TWO� RED���VOLTS� SOCKETS�
PROVIDE� A� LIMITED� POWER�SUPPLY�FOR�
SOME� PROJECTS
� BUT�THIS� IS� ONLY�OF�THE�
ORDER�OF����M"MPS
� SO�MANY�
APPLICATIONS�WILL� NEED� AN�EXTERNAL�
POWER�SUPPLY��5HERE� IS� HOWEVER�
SUFFICIENT�POWER�TO �ACTIVATE�A� RELAY�� �
THIS�CAN� ACT�AS� A� SWITCH� TO� CONTROL�
OTHER�MORE� POWERFUL� DEVICES�HAVING�
THEIR�OWN�ENERGY�SOURCE�

"�DISK� IS� SUPPLIED�WITH� THE� *�0�
PORT�CONTAINING� LOADS�OF�REALLY�USEFUL�
BASIC� APPLICATIONS�AS�WELL� AS�A

COMPREHENSIVE�TOOL�KIT�� $ONTROL�
ROUTINES�ARE� SUPPLIED� FOR�"MIGA�
#ASIC
� ('"
� )ISOFT
� AND�".04
� AND�
THE� SUBPROGRAMS�CAN�EASILY�BE�
INCORPORATED� INTO�YOUR�OWN� PROGRAMS
�
WHICHEVER�SOURCE� CODE�YOU� USE��"�
RATHER�NEAT� INCLUSION� IS�A�BURGLAR�
ALARM� PROGRAM
�WRITTEN� IN�"MIGA�
#ASIC�WHICH� INCORPORATES� SPEECH�

0NE�OF�THE� KITS� SUPPLIED� FROM�
4WITCHSOFT� IS� A�SENSOR�AND� CONTROL�
KIT��5HIS�CONTAINS� FOUR� -&%S
� A� RELAY�
MODULE� AND� BATTERY�PACK
� A� REED�
SWITCH� AND�MAGNET
� A� LIGHT�BULB
� A� TILT�
SENSOR�AND� A� PUSH� SWITCH�� &ACH�
FORMS�THE� BASIS�OF�A� SIMPLE� CONTROL�
EXPERIMENT
� AND�CAN� BE�OPERATED�
FROM� THE�TOOLBOX�SCREEN� SUPPLIED� ON�
THE�DISK�� #UT�WORKING�DIRECTLY�FROM�
SCRATCH
� LE T�S� BEGIN� BY�PLUGGING�THE�
PHONO�PLUGS�WITH� -&%S� INTO� THE�EIGHT�
BI�DIRECTIONAL� PORTS�� /OW� LET�S �BEGIN�
PROGRAMMING�

6SING�10,&�COMMANDS
� THE�
ADDRESS� TO�WRITE�TO� IS� #'&���� 	IN�
HEX

� ��������� 	IN� DECIMAL
�� 	5HIS� IS�
A� REGISTER�ON� THE�$*""�CHIP
�� 10,&�A�
SINGLE�BYTE� 	A� NUMBER�BETWEEN� ��AND�
���
�� 4O�WE� HAVE� 10,&

��������
����� /OW�
TURN�ON� ALL� �� INPUTS����
10,&���������
� �
5URN�OFF�ALL� INPUTS

5HESE�TWO� LINES�
OF�PROGRAM� ARE� THE�FIRST�
ACTION� TO�ACHIEVE�
SUCCESS
� AND� ACCORDc
INGLY�THE� -&%S�GO�ON�
AND� OFF�� *F�YOU� ARE�
USING�".04�OR�('"
�
YOU�WILL� BE�ABLE� TO�
ENTER�A� BINARY�NUMBER�
INTO�THE�EDITOR
� SO�

���������

WILL� SWITCH� ON� OUTPUTS� �� AND��
� AND�
SWITCH� THE�OTHERS�OFF�� 5HE� ���� IN� FRONT�
OF�THE�NUMBER�TELLS� #ASIC� THAT� IT� IS� A�
BINARY�NUMBER�� 5HE� NUMBER�MUST�BE�
COMPOSED� OF���DIGITS
� EACH� DIGIT�
BEING���OR��� REPRESENTING�ON�OR�OFF�

/OW� LET�S � TRY�USING�THE� BIc
DIRECTIONAL� PORTS� FOR� INPUT
� AND�SEE� IF�
WE�CAN� REGISTER�ON� THE�SCREEN�� 5O�
READ� THE��� INPUTS�THE� COMMAND� IS�
THE� SAME� IN� ALL� VERSIONS�OF�#ASIC�
5HE�EASIEST�WAY�OF�DOING�THIS� IS� TO�
1&&,�LOCATION� #'&�����5HE�10,&�
COMMAND�THEN� SETS�THE� PARALLEL� PORT�
TO� INPUT
� THE�ADDRESS� IS� #'&����SO�

/.*$������������
?UPB����
/$$*���������	
/.*$�������������

5O�CONTINUOUSLY�MONITOR�THE� INPUT�
STATUS�AND� DISPLAY� IT
�WE� USE�A�
LOOP���

1$/$ 3
?UPB�!(-�����
/$$*���������	�
/1(-3�?UPB�
4-3(+�(-*$8�����

CONTINUED�ON�PAGE���
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-$-jS�.ICRO�'RENCH�� �THE� LOADING�SCREEN�WHICH�APPEARS� IN�ASSORTED�FORMATS�
PRIOR�TO�SELECTION�OF�EACH�TOPIC

CONTINUED�	TOM�PAGE���

'OR� INPUTS���TO � ���WE� HAVE�THE�
JOYSTICK�PORT� AS�A�SOURCE�� 5O� READ�
THESE� INPUTS�WE� NEED� A� LANGUAGE�
WITH� A�FUNCTION� FOR� READING�THAT� PORT�
	EG�45*$,	L
� IN� ('"
�4O� IF�WE�
CONNECT�A� SWITCH
� OR�A�SHORTED� PHONO�
SOCKET�TO�EACH� INPUT� IN� TURN� AND� READ�
THE� PORT�TO� SEE�WHAT�VALUES�WE�GET�

5HE� INPUTS� ARE� NUMBERED��� ��
��� ��� ���	-EFT�TO � 3IGHT
�� 3EADING�THE�
JOYSTICK�FIRE�BUTTON�WILL� GIVE�THE�
STATUS�OF�THE� RIGHTMOST� INPUT� 	��
�

FJ�('"� /1(-3�231(&�H	
IN� "MIGA� #ASIC� LNFJP�OPNFD��	�
IN�".04� LNFJP�CFNB��& 	

5HIS�WILL� GIVE�A� RETURN�VALUE�O F ��� IF�
THE� INPUT� IS� ACTIVATED�� �� IF�THE� INPUT�
IS�OFF�� 5HESE�FUNCTIONS�CAN� BE�
TREATED� IN� A� PROGRAM� AS� BOOLEAN�
VARIABLES
� OR�PRESENTED� IN� A� LOOP�TO�
MONITOR�AND� PRINT�THE�STATUS�OF�THE�
INPUTS�ON� THE� SCREEN�� &G�	IN�('"
���

#.
*��453 �"#4��453*( L	�	� 	��#*/�� ) �
	45*$,	� 
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	 *� 
� 
� 
� . *% � 	 *� 
� 
� 
 � + �
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5HE�FIRS T� LINE�DOES� ALL� THE�WORK�PROc
DUCING�A�BINARY�STRING��5HE� SECOND�
REVERSES� IT�SO�THA T� IT�CORRESPONDS�TO�
THE� INPUTS�AS�SEEN� FROM�THE�FRONT�OF�
THE� PORT� RATHER�THAN�THE� BACK�

�	���
��������

�	�
5HE�TEMPERATURE�AND� LIGHT�CONTROL� KIT�
COMPRISES�OF
� A� LIGHT�DEPENDENT�
RESISTOR�AND� A�THERMISTOR
� EACH�
ATTACHED�TO� TWO�METRES�OF�CABLE��5HE�
SOFTWARE�SUPPLIED�WITH� THE� KIT�
PRODUCES�A�CONTINUOUS� READ�OUT�OF�
TEMPERATURE�OR� LIGHT
� EXPRESSED�AS� A�
GRAPH
� WHICH�CAN� BE� PRINTED� OUT�

*� USED�THE� THERM ISTOR�WITH�AN�
EXTENSION� LEAD� AND�WENT�TO�VARIOUS�
AREAS� IN�MY�KITCHEN��5HE� READ�OUT�
FLUCTUATED�EMPHASISING�THE� RANGE�OF�
TEMPERATURES� AROUND�THE� ROOM�� "N

IMMEDIATE�APPLICATION� FOR�THIS� DEVICE�
CAME�TO�MIND�AND�STARTED� A�MINI�
PROJECT�O F� ITS�OWN���� *� AM� A� #ONSAI�
ENTHUSIAST�AND� LIVING� IN� THE� /ORTH� OF�
&NGLAND� POSES� PROBLEMS�FOR�DELICATE�
SPECIES�OVER�THE�WINTER�� .ONITORING�
OF�THE�MINI�GREENHOUSE� *� STORE�THEM�
IN� OVER�WINTER�COULD� ENABLE�A� RELAY�TO�
TRIP� AND�TURN� ON� A� LOW�WATTAGE�MAINS�
LIGHT�BULB
� ENSURING�THE�ON�COMING�
FROST�WAS� AVOIDED�

4IMILARLY
� THE� LIGHT�DEPENDENT�
RESISTOR�COULD� BE� USED
� AGAIN�WITH� A�
RELAY
� TO� SWITCH� ON�A�TAPE� RECORDER�
AND� SIDE� LAMPS
� SHOULD� THE� HOUSE� BE�
EMPTY�OF�AN� EVENING
� PROVIDING�A�VERY�
CHEAP�BUT�EFFECTIVE� INTRUDER�DETERRENT�

�������������5
5HE� FINAL� COMPONENT� IN� THE� KIT� IS� A�
GEARED�MOTOR
�WHICLJ� ENABLES�
INTERCHANGE�OF�THE�GEARS� TO�ALTER�THE�
RATIO�OF�THE� FINAL� DRIVE
� OFFERING�VERY�
LOW� REVS�WITH� HIGH� TORQUE�� &VEN� AS� *�
S IT�HERE�CONFRONTING�MY�WORD�
PROCESSING�PROGRAM
� MY����YEAR�OLD�
SON� HAS� HIS�"���� LINKED�UP�TO�THE�
*�0� PORT�� �THE�GEARED�MOTOR� IS� SLOWLY�
ROTATING�A� -EGO�CONSTRUCTION
�WHICH�
STOPS�AND�STARTS
� BEARING�AN� UNCANNY�
RESEMBLANCE�TO�A�GUILLOTINE�

���������	
/EXT�MONTH�WE�WILL� BE�MOVING�FURTHER�
INTO� THE� REALMS�OF�CONTROL� AND�
LOOKING�AT�HOW�WE�CAN� BUILD� AND�
SEND� INSTRUCTIONS�TO�A� BUGGY��8E�LL�
ALSO� BE�DISCOVERING�WHAT� IS� INVOLVED�
IN� CONSTRUCTING�A� ROBOT
� AND� HOW�WE�
CAN� USE�OUR�"MIGAS�TO�CONTROL� MAINS

F - ; ; ; ; ; ; A ; +
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/ATIONAL�$URRICULUM�DICTATES�THAT�ALL�STUDENTS�WILL� HAVE�BEGUN�TO� LEARN�'RENCH�
BY�THE�AGE�OF���
�AND�BY�THE�AGE�OF����AND���
� THEY�WILL� BE�TESTED�ON�THEIR�
KNOWLEDGE�OF�THE� LANGUAGE��.OST� LANGUAGE�BASED� LEARNING�SOFTWARE� IS� PRETTY�
DULL
�AND�FAILS�TO�TAKE�ADVANTAGE�OF�THE�SOPHISTICATED�OPTIONS�AVAILABLE�ON�THE�
"MIGA�� &XAMPLES� *� HAVE� LOOKED�AT�ARE�DATABASES�OF�QUESTIONS�WHICH� FAIL�TO�
ADDRESS�USING�PRACTICAL� LANGUAGE
� UNDERSTANDING�EVERYDAY�FEATURES
�SUCH�AS�
ROAD�SIGNS
� NEWSPAPERS
�CONVERSATIONS� IN�SHOPS
� AND�FINDING�YOUR�WAY�AROUND�

3EG ION � P A R IS IE N N E � � � L A � +OURN4E� SE I�A
T R E S � A JS R?A B LE 
� AVEC� DU� C I E L � C L A I R � D�S�
CE� N A T IN � E T � DU� S O L E I L � TO U TE � LA �
JO U RN ? E � � -E� V E N T� E S T � C O N P L? TE ) E N T �
TO N B _ �� HES � TEM PE RA TU RE S � UN� PEU �
FRA4 CH E S � CE� N A T IN � 	 H U I T � DESI�4S� �K� D IX �
DEGREES
� ) O N TE RO N T� C E T � A P R E S � N ID I � 4I�
V IN F F T � D E S R� S �

"PPUYEZ� S U R � $� PO IU �� C O N T IN U E R �

)AVING� LIVED� IN�
'RANCE�FOR�A� LONG�
PERIOD� *�WAS�
INTERESTED�TO�SEE�
HOW� -$-�HAD�GONE�
ABOUT�TRYING�TO�
CHANGE�THE�STYLE�OF�
LEARNING
� AND� *� MUST�
CONFESS� TO� BEING�
IMPRESSED�� *N�
ADDITION� TO�THE�DISK�
WITH� THE� PROGRAM
� IS�
AN� AUDIO� CASSETTE�
LINKING� IN�WITH�THE�
PROGRAM
�GIVING�THE�
OPPORTUNITY�TO�
DEVELOP�
PRONUNCIATION�
$HRISTOPHER�
3ANDALLSj� BOOK

($4&�'RENCH� 5OPICS�
IS� ALSO� INCLUDED
� AND� THIS� EXTRA�
BONUS� IS� A� REALLY� USEFUL� AID� TO�
DEVELOPING�FURTHER�SKILLS�

SU���������
�������
����������	
.ICRO�'RENCH� PRESENTS�A� LOADING�
SCREEN
� THEN�MOVES�ON� TO�A�MENU
�
OFFERING�ANY�ONE�OF�THE���� PROGRAMS�
WHICH�MAKE� UP�THE�COURSE�

1RONUNCIATION� IS� ONE�OF�THE�
PROGRAMS
� AND� YOU�WILL� NEED� A�TAPE�
RECORDER�TO� PLAY�THE�CASSETTE�� $UES�
ON� THE� TAPE� PRESENT�OPPORTUNITIES�FOR�
PRONUNCIATION� PRACTICE�� �THE�WORDS�OR�
PHRASES�ARE�THEN�DISPLAYED� ON�THE�
SCREEN�

$OLOURS� PRESENTS� ASSORTED�
SHAPES
� AND�YOU�MUST�KEY� IN� THE�
'RENCH�WORD�� "RTICLES�POSES�GENDER�
QUESTIONS�TO�HELP�DEVELOP�AN�
UNDERSTANDING�OF� i LEj� AND� i LA j�
DEFINITION��5HE�BROAD� RANGE�OF����
ASSORTED�TOPICS� COVERS�EVERY�ASPECT�
O F�'RENCH� LANGUAGE� LEARNING��5WO�
PARTICULAR�FAVOURITES� *� LIKED�WERE�THE�
/EWSPAPER�TOPIC� AND�3OLE�1LAY�

*N�THE� NEWSPAPER�TOPIC
�
PASSAGES�ARE�PRESENTED� FOR� READING��
2UESTIONS� ARE� POSED�TO� SEE� IF�REAL�
UNDERSTANDING�HAS�TAKEN� PLACE�� 5HE�
ITEMS�COVER�ALL� SORTS� OF�TOPICS
� AND�
THE�CONCENTRATION� REQUIRED� IS�QUITE�
HIGH
� IN� ORDER�TO� RESPOND� ACCURATELY�
TO�THE�QUESTIONS�

*N� 3OLE�1LAY�THE�CULMINATION�OF�
COMMON� PHRASES� IS�TESTED
� AS�YOU

*NTO�THE�COMPREHENSION�TOPIC
� AND�
CONCENTRATION� IS� REQUIRED�TO�DIGEST�
THE�INFORMATION� IN�THE�PASSAGE�TO�
ENSURE�CORRECT� REPLIES

ARE� PUT� IN� A� SITUATION�WHERE�YOU� ARE�
TOLD� TO� RESPOND�TO� PROMPTS� ACCORDING�
TO� A�SEQUENCE�OF�EVENTS�� *� THOUGHT�
TH IS�WAS�THE�JEWEL� OF�THE� PACKAGE�

5HERE� ARE�QUITE� SOPHISTICATED�
ERROR�HANDLING�FACILITIES� THROUGHOUT�
THE� PACKAGE�� .ORE�THAN�ONCE� *�
NOTICED�THAT� INFORMATION
� WHICH� *� HAD�
DELIBERATELY�ENTERED�WRONGLY
�WAS�
TESTED� AGAIN� SOON� AFTER�TO� SEE� *F� *�
HAD� LEARNED�FROM�MY�ERRORS��5HERE� IS�
EVEN� A�FACILITY�TO�ENTER�TEXT�WITH�
ACCENTS
� AS�WELL� AS�A�TRANSLATE�
OPTION�WHICH�OFTEN� HELPS�WHEN�
KNOWING�THE� &NGLISH�WORD� IMPROVES�
UNDERSTANDING
� NOT�TO �MENTION� THE�
USUAL� MUSIC�WHICH� ACCOMPANIES�
CORRECT�AND� INCORRECT� RESPONSES�� -$-�
HAS� PUT�A�GREAT�DEAL� OF�THOUGHT� INTO�
CHANGING�THE�WAY�THAT�'RENCH�TUITION�
CAN� BE� PRESENTED�

5HE�OVERALL� STRUCTURE�OF�.ICRO�
'RENCH� IS�EXCELLENT
� AND�THE� PATH�
THROUGH�THE�TOPICS� IS� LOGICAL� AND�
SEQUENTIAL�� %EFINITELY�A�FIRS T�CLASS�
PACKAGE�� -$-� IS� TO� BE�COMMENDED�
FOR� PRODUCING�AN� INNOVATIVE�AND�
ENJOYABLE� TEACHING�AID�

.ICRO�'RENCH�COSTS�_���PLUS�1�1�
AND�IS�AVAILABLE�FROM�-$-��
A����������������
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5EMPUS 5EMPUS�#OLD� 6TOPIA�3EGULAR� 8INDSOR�%EMI

5HE�#LACK�-ETTER�GROUP�OF�TYPEFACES� IS�OFTEN�MISTAKENLY�REFERRED�TO�AS�0LDE�
&NGLISHE
� AND�EVEN�MORE�OFTEN�AND�MISTAKENLY�REFERRED�TO�AS�(OTHIC�� *F�IT�
LOOKS� LIKE� IT�BELONGS�ON�A�WEDDING�INVITATION�OR�A�/AZI�POSTER
�YOU�CAN�
PROBABLY�SAFELY�ASSUME�THAT�IT �S �#LACK�-ETTER��0, 

3OMAN
�OR�4ERIF
� IS�THE�MOST�WIDELY�USED�TYPEFACE�BECAUSE�OF�ITS�ELEGANCE�AND�
CLASS�� -OOK�AT�THE�THICKNESSES�OF�THE�STROKES
�THE� RATE�AT�WHICH�THEY�GO�FROM�
TH ICK�TO�THINNER
� AND�AT�THE�SERIFS�AT�THE�END�OF�THE�MAIN�STROKES�� THESE�ARE�
THE�THREE�MAIN�WAYS�OF�DISTINGUISHING�BETWEEN�THE�DIFFERENT�3OMAN�TYPEFACES

�� �����#"�)���*�)!��*� + ��+�)$*��%��+�� %!(,�*�& ��+ �

�)+�&��+0'&�)�' 0
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N�PAST�TUTORIALS�WE�VE� LEARNED�
ABOUT�CREATING�LEAFLETS�AND�
NEWSLETTERS�AND�THE� LIKE
� BUT�
WHAT�WE�HAVENjT �DONE� IS� LEARN�

THE�BASICS�� *N�EFFECT
�WE�VE�BEEN�
LEARNING�TO� RUN�BEFORE�WE�CAN�WALK�

5HEREjS� NOTHING�WRONG�WITH� THAT��
WEjVE� HAD� A� LOT�O F�FUN� PLAYING�AROUND�
WITH�VARIOUS�TECHNIQUES
� AND�
HOPEFULLY�A� LOT�HAS�SUNK� IN
� BUT� IF�WE�
WANT�TO �UNDERSTAND�THE�WHOLE�STORY
�
AT�SOME� POINT�WE� HAVE�TO�GO�BACK�
AND� READ�THE�OPENING�CHAPTERS�

0R� LIKE� IN� A�FILM � IF�YOU� PREFER
�
THERE�ARE� THINGS�THAT�HAPPEN� IN� THE

MIDDLE�WHICH�DONjT �MAKE�SENSE�
UNLESS�YOUjVE� SEEN�THE� BEGINNING�� 4O�
REMEMBER�WHERE�YOU� CAME� IN�� � *jM�
GOING�TO� REWIND�THE�TAPE�TO�THE�START�

�	���������
5HERE�ARE�THREE� BROAD� AREAS�OF�
DESKTOP�PUBLISHING�� �WORDS
� PICTURES�
AND�DESIGN�� &ACH� AREA� BREAKS�DOWN�
INTO� TOPICS
� AND�THE�TOPICS�CAN�BE�
FURTHER�DIVIDED� INTO� SUB�TOPICS
�MOST�
OF�WHICH�OVERLAP�EACH�OTHER�SLIGHTLY
�
PARTICULARLY� IN� THE�DESIGN� AREA�

8ORDS
�WHICH� IS�THE� AREA�WE�ARE�
GOING�TO� LOOK�AT�FIRST
� HAS�TWO�BASIC

&�.#+*� �1/0%*#�Y �&�.#+*��1/0%*#
#ASELINE�� �5HE� IMAGINARY� LINE�ON�WHICH� UPPER�AND� LOWER�CASE� LETTERS� STAND�

#LACK�-ETTER�� �5YPE� IN� THE�(ERMANIC�STYLE
� OFTEN�MISTAKENLY� REFERRED�TO�AS�
0LDE� &NGLISHE�� 	*MPROPERLY�CALLED�(OTHIC� BY�PEOPLE�WHO�DONjT � LIKE� IT
�

#ODY�	TYPE
�� �5HE�SPACE
� MEASURED�FROM�TOP�TO�BOTTOM
� ON�WHICH�A� LETTER�
IS�PRINTED�

#ODY�TYPE�� �5HE�TYPE�USED�FOR�THE�MAIN�TEXT�O F�A�DOCUMENT�OR�PUBLICATION�

#ODY�COPY�� �5HE�MAIN�TEXT�OF�A�DOCUMENT�OR�PUBLICATION�

#OLD�	TYPE
�� �5HE�THICKER�VERSION� OF�A� PARTICULAR�TYPEFACE�

#OOK�	TYPE
�� �5HE�MEDIUM�VERSION�OF�A�TYPEFACE
� NORMALLY� INTENDED�FOR�
CONTINUOUS�USE� 	AS�OPPOSED�TO�HEADINGS�AND�THE� LIKE
�

TOPICS�� �TYPOGRAPHY�AND� STYLE�
#Y� jSTYLEj� *� DON �T�MEAN�TYPE�

STYLES� LIKE�BOLD� AND� ITALICS�� /O
� THIS�
STYLE� IS� ALL� ABOUT�COMMUNICATING�
EFFECTIVELY�AND� IS� RELATED� IN� MANY�
WAYS�TO�WHAT�YOU� LEARNED�FORGOT�
	DELETE�AS� APPLICABLE
� IN� SCHOOL�
ABOUT�&NGLISH� LANGUAGE�

/OT� i *� BEFORE� &�EXCEPT�AFTER�$j 
�
WEjRE�TALKING�ABOUT�HOW�TO�TURN�
WRITING�THAT�STINKS� INTO� INTERESTING
�
INFORMATIVE�AND�ENJOYABLE�COPY�� *N�
ESSENCE
�WEjRE�TALKING�ABOUT� LEARNING�
HOW�TO�WRITE�

#UT�THAT�COMES� LATER�� BEFORE�WE�
LEARN� HOW�TO�PUT�THE�WORDS�TOGETHER�
WE�RE�GOING�TO� LEARN� ABOUT�THE� KINDS�
OF�SQUIGGLY�MARKS�THAT�CAN�BE� USED�
TO�FORM�THOSE�WORDS��5YPOGRAPHY� IT jS�
CALLED
�WHICH� IS� THE� PRACTICE�OF�
ARRANGING� LETTERS
� NUMBERS
�
PUNCTUATION� AND�OTHER�NON�ALPHABETIC�
CHARACTERS�� �COLLECTIVELY�KNOWN� AS�
iTYPEj� � �AND� ALSO�THE�STUDY�OF�TYPE�

*N� A� NUTSHELL
� TYPOGRAPHY�BOILS�
DOWN�TO� UNDERSTANDING�THAT� PARTICULAR�
SIZES� AND�SHAPES�OF� LETTERS�GET�SOME�
MESSAGES�ACROSS�BETTER�THAN� OTHER�
SIZES� AND� SHAPES�OF� LETTERS��5O�TAKE�
A�SIMPLE�AND�EXTREME�EXAMPLE
� A�
HEADLINE� PRINTED� IN� INCH�HIGH� LETTERS�
WOULD� LOOK�CORRECT�WHEREAS� A�
HEADLINE� PRINTED� IN� TINY� LETTERS�WOULD�
LOOK� STUPID�

�������������
5YPE�CAN� BE�DIVIDED� INTO�GROUPS�� *N�
EACH�GROUP�THERE� ARE�VARIOUS�
iTYPEFACES��� &ACH� TYPEFACE�CONSISTS�
OF�A� iTYPE�FAM ILYj� COMPRISING�ALL� ITS�
DIFFERENT�STYLES�� PLAIN
� A�THINNER�
VERSION� CALLED� -IGHT
� A�THICKER�VERSION�
CALLED� #OLD
� A�SMALLER�ONE� CALLED�
$ONDENSED
� A�WIDER�ONE�CALLED�
&XPANDED
� A� SLANTING�ONE�CALLED�
*TALIC
� AND� SO�ON�� 	5HESE� NAMES�
AREN�T�FIXED
� BY�THE�WAY�� FOR� INSTANCE�
SOME� PLAIN� FACES� ARE�CALLED�6PRIGHT�
OR�3EGULAR
� SOME� SLANTING�TYPEFACES�
ARE�CALLED�0BLIQUE
� SOME�THICKER�
TYPEFACES� ARE�CALLED�%EMI�� #ASICALLY
�
WHOEVER�DESIGNED�THE�TYPEFACE�GETS�
TO� CALL� IT�WHAT�THEY�WANT
� ALTHOUGH�
THERE�ARE�CERTAIN� CONVENTIONS
�

0NE�STYLE�AND�SIZE�OF�TYPE� IS�
CALLED� A� �FONT��� 4O�TO�GIVE�A�COMPLETE�
EXAMPLE��5IMES� IS� A�TYPE�FAMILY��
5IMES�3OMAN
�5IMES�LTALIC
�5IMES��
#OLD�AND�5IMES�#OLDLTALIC�ARE�
TYPEFACES��5IMES�LTALIC� ��PT� IS� A� FONT
�
5IMES�LTALIC� L0 P T� IS� ANOTHER�FONT
�
5IMES�LTALIC� ��PT� IS�YET�ANOTHER�FONT�

5HE� #RITISH� 4TANDARDS� *NSTITUTE�
DEFINES�ABOUT�A�DOZEN�GROUPS�OF�
TYPEFACES
� BUT�THE�ONES�USED� IN�
PRINTING�CAN�BE�DIVIDED� INTO� ROUGHLY�
SIX� KINDS��5HE�FOUR�MAIN� KINDS� ARE�
#LACK�-ETTER�	SOMETIMES� IMPROPERLY�
CALLED�(OTHIC�� �SEE�BELOW

� 3OMAN
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	ALSO�CALLED�4ERIF

� 4LAB� SERIF�	ALSO�
CALLED� &GYPTIAN

� AND� 4ANS�SERIF�
	ALSO
� PROPERLY
� CALLED�(OTHIC
�

5HE�TWO� LESS� IMPORTANT�KINDS�OF�
TYPEFACES� ARE�CALLED�$URSIVE
� WHICH�
COMPRISES�DESIGNS�BASED� ON�
HANDWRITING�OR� iSCRIPTj� STYLES
� AND�
%ECORATIVE
�WHICH� IS� PICTORIAL� � �A�
TYPEFACE�THA T�HAS�FLAMES� LICKING�
AROUND�THE� LETTERS
� FOR�EXAMPLE
� OR�
ONE�BUILT�FROM� PLANKS�OF�WOOD�

#LACK� -ETTER� ISN jT �USED�MUCH�
THESE�DAYS
� EXCEPT�ON�WEDDING�
INVITATIONS�AND� SIGNS� AND� STATIONERY�
FOR�0LDE� &NGLISHE� HOTELS�� *T�S � ALL�VERY�
INTRICATE�AND�MIGHT� LOOK�NICE� HANGING�
ON�THE�WALL
� BUT� IT jS�NIGH�ON� IMPOSc
SIBLE�TO� READ�� %ESIGNED� BY�+OHANN�
(UTENBURG
� BASED�ON�THE�WORK�OF�
(ERMAN� SCRIBES
� IT�WAS�THE�FIRS T�TYPEc
FACE�SET� IN� MOVEABLE�METAL� TYPE�

#LACK�-ETTER�HAS�NEVER�BEEN�
POPULAR�OUTSIDE�(ERMANY�AND� A�FEW�
OTHER�PARTS� OF�&UROPE��5HE� *TALIANS�
DESPISED� IT
� *� MEAN�THEY�THOUGHT� IT�
WAS�THE� PITS
� WHICH� IS�WHY�THEY�CALLED�
IT�(OTHIC
� ANOTHER�WORD� FOR�BARBARIAN��
*TALIAN� SCRIBES�WERE�MORE�CULTURED
�
3OME�WAS�THE� SEAT�OF�CIVILISATION�
AFTER�ALL� AND�THEY�HAD� AN� IMAGE�TO�
KEEP�UP
� SO�THEY�WROTE� IN�A�FORMAL�
AND�AN� INFORMAL� STYLE�� "S� 3OMAN� AND�
*TALIC� THESE� REMAIN� TODAY�THE�MOST�
WIDELY�USED�TYPEFACES�

�������
������
8HAT�DISTINGUISHES�3OMAN� IS�THE�
VARIATION� IN� THICKNESS�OF�DIFFERENT�
PARTS�OF�THE� LETTERS�� IT� IM ITATES� THE�
ACT�OF�WRITING�WITH� A�PEN
� AND� ITS�
iSERIFS j 
� THE�SHORT� LINES�AT�THE�END� OF�
THE� STROKE�OF�A� LETTER�

SERIFS� SIMPLY�BECAUSE� AFTER�CUTTING�
LETTERS� IN� STONE�THEY�FE LT�THEY�DIDNjT �
LOOK� RIGHT�WITHOUT�THEM�� 4O� SAYS�
HISTORY�� 	1ERSONALLY� *� RECKON� A�CLUMSY�
MASON�S� APPRENTICE� SLIPPED� AT�THE�
END�OF�A�COMPLICATED� CURLY�BIT�AND�
MADE�THE� REST�OF�THE� LETTERS� LOOK�THE�
SAME�TO�TRY�AND� HIDE�THE�MISTAKE�


1OPULAR�3OMAN�TYPEFACES� LIKE�
#ASKERVILLE
� #OOKMAN
� $ENTURY�
4CHOOLBOOK
�(ARAMOND
� 4OUVENIR�
AND�5IMES� ARE� TO�BE� SEEN� IN�
PUBLICATIONS�WORLDWIDE�FOR�THREE�MAIN�
REASONS�� THEY�ARE�FORMAL
� THEY�ARE�
ELEGANT
� THEY�EXUDE�CLASS�

5HEY�ALSO� HAPPEN�TO�BE�EASIER�TO�
READ�� 4CIENTIFIC� STUDIES�OF�EYE�
MOVEMENTS� HAVE� SHOWN�THAT�THE�EYE�
READS�THE�TOP�OF�A�WORD� FIRST
� AND�
THEN�WORKS� ITS�WAY�DOWN� UNTIL� THE�
WORD� IS� RECOGNISED
� WHICH� IS� NORMALLY�
WAY�BEFORE�THEY�EYE� HAS�SCANNED�THE�
THE�WORD� FROM�TOP�TO�BOTTOM��"S�THE�
DIFFERENCE�BETWEEN� LETTERS�WITH� SERIFS�
IS�MORE�MARKED�THAN�THAT�BETWEEN�
LETTERS�WITH� NO� SERIFS
� RECOGNITION�
HAPPENS
� ON� AVERAGE
� AROUND� ��� PER�
CENT�FASTER�WITH� SERIF�TYPEFACES�

$LEVER�BUGGERS�THOSE�3OMANS�

�������	���
����
���
4LAB� SERIF�TYPEFACES� ARE� SIM ILAR�TO�
3OMAN� EXCEPT�THE� STROKES�ARE�BOLDER�
AND�THE� SERIFS� ARE�THICK�AND�SQUARE�

5HE�7ICTORIANS� ADORED� 4LAB� SERIF�
TYPEFACES
�WHICH�THEY�ALSO�CALLED�
&GYPTIAN� AFTER�THE�MOST�POPULAR�4LAB�
SERIF�TYPEFACE�OF�THE�DAY
� AND� YOU�LL�
SEE�THEM� ALL� OVER�THOSE�WONDERFUL�
OLD�7ICTORIAN�MUSIC� HALL� AND�
"MERICAN�8ILD�8EST� iWANTEDj�
POSTERS��5HESE�DAYS�4LAB� SERIF

3OMAN� STONE�MASONS� INVENTED� TYPEFACES�ARE�MAINLY�USED� IN� LARGE� COMING�OF�THE�MACHINE�AGE�� 4ANS�

SIZES� FOR�HEADLINES� AND�THE� LIKE�� �
-UBALIN�#OLD� IS� A� POPULAR�ONE
� ALONG�
WITH� THE� &GYPTIAN� TYPEFACE� ITSELF�

4ANS�SERIF�IS� LETTERS�WITHOUT�
SERIFS�� 'ROM�THE� 'RENCH� SANS�FOR�
iW ITHOUTj�� 	5HE�ORIGIN�OF�THE�WORD�
iSE RIF� IS� LOST� IN� TIME
� BUT� IS� PROBABLY�
FROM�THE�0LD�(ERMAN
� ALTHOUGH�THE�
0LD� %UTCH� HAVE� A� STAKE� IN� THERE� TOO
�

4ANS�SERIF�TYPEFACES� ARE�A�QUITE�
RECENT� INVENTION� AND� CAME� ABOUT�
BECAUSE�ONE�DAY�SOMEONE�SAT�DOWN

SERIF�TYPEFACES� ARE� FORCEFUL
� BRUTAL�
EVEN
� THEY�SHOUT�OUT�THE�MESSAGE�
LIKE�AN�"MERICAN�EVANGELIST�WHERE�
3OMAN�TYPEFACES� SPEAK� IT� IN� THE�
GENTEEL� ACCENT�OF�AN� &NGLISH� NOBLEc
MAN�� 'OR�THIS� REASON� 4ANS�SERIFS�ARE�
USED�MAINLY�FOR�DISPLAY�PURPOSES
� FOR�
HEADLINES� IN� NEWSPAPERS�AND�
MAGAZINES�FOR�EXAMPLE
� OR�ON�
POSTERS� IN� BRIGHT�COLOURS�

k #UT�HANG�ON� A�MOMENT
l� *�
PRETEND�TO�HEAR�YOU� CRY
� kTH IS�WHOLE

. I( 	� �� �+",4�/�#645*/(
$AP�HEIGHT�� �5HE� HEIGHT�OF�CAPITAL� LETTERS� IN� A�PARTICULAR�FONT
� MEASURED�

FROM�THE�BASELINE�

$HARAC TE R�"N� INDIVIDUAL� LETTER
� NUMBER
� PUNCTUATION�MARK�

$ONDENSED�� �5YPE�THAT� IS� NARROWER�THAN�THE�STANDARD� FACE�

$OPY�� �5EXT
� IN�MANUSCRIPT�OR�ON�DISK
� THAT� IS� READY�FOR�SETTING�

$URSIVE�� �5YPE�THAT� IM ITATES� A�FORMAL�OR� INFORMAL� HANDWRITTEN� STYLE�

%ECORATIVE�	TYPE
� � �0RNATE�TYPEFACES� NOT�USUALLY�USED�FOR�CONTINUOUS�TEXT��
	"LSO�CALLED� %ISPLAY
�

%ISPLAY�	TYPE
� � �5HE� LARGER�SIZES�OF�TYPE�USED� IN� HEADINGS�

AND� REALISED�THAT�THERE�WAS� NO�
REASON�FOR�TYPE�TO� RESEMBLE�
HANDWRITING�OTHER�THAN�TRADITION�� 4O�
THEY�MADE�THE� STROKES�OF�THE� LETTERS�
THE� SAME�THICKNESS�THROUGHOUT
�
REMOVED�THE�WIGGLY�BITS�AT�THE�END�OF�
THE� STROKES
� AND� SAID�STICK�THAT� IN�
YOUR�HEADLINE�AND� SMOKE� IT�

-IKE�4LAB� SERIFS
� 4ANS�SERIFS�
ABOUNDED�DURING�THE�7ICTORIAN�AGE
�
WHERE�THEY�SEEMED�TO�EXEMPLIFY�THE

� � � � � � � � �

ARTICLE� IS�SET� IN� A� 4ANS�SERIF�TYPEFACE�
SO�TH IS�8ALKER� PERSON�MUST�BE�
TALKING�OUT�OF�HIS�WOSSNAME�jj�8ELL
�
YES�AND� NO��5HE� ADVENT�OF�DESKTOP�
PUBLISHING�HAS�MADE� IT�CHEAPER�AND�
EASIER�TO�EXPERIMENT�WITH� TYPEFACES�
AND�MANY�MAGAZINES
� PARTICULARLY�
THOSE�AIMED�WHOLLY�OR�PARTLY�AT�THE�
TEENAGE�TO�TWENTIES� AGE�GROUP
� HAVE�
FOUND�THAT�4ANS�SERIF�FACES�SEEM�TO�
BE� POPULAR�WITH� READERS� AND�GIVE� THE�
MAGAZINE�A�MORE� iWHERE� IT jS� AT��
APPEARANCE�� 4ANS�SERIF�TYPEFACES�
CAN� BE�TIRING�TO� READ�WHEN� USED�FOR

(4:8� -��
 � O���� <,B,7� � <E> � !A6����� eI� ����� ���
�N���ASI �
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-IKE�ANY�ART
� TYPOGRAPHY�HAS� ITS�OWN�TERMS�AND�
JARGON��THE�MOST�COMMON�ONES�ARE�SHOWN�ABOVE
5YPEFACE�DESIGN� IS�A�SKILLED�AND� SUBTLE�ART
� SLIGHT�
CHANGES� IN� A�CURVE�OR�THE�THICKNESS�OF�A� LINE�CAN�
CHANGE�THE�ENTIRE�CHARACTER�OR�PERSONALITY�OF�A�
LETTER�AND� AFFECT� ITS� LEGIBILITY�

5YPEFACES�ARE�GROUPED� INTO�
iFAM ILIESj� O F�WEIGHTS�AND�WIDTHS
� USUALLY�
DERIVED�FROM�THE�ORIGINAL�MEDIUM�WEIGHT�
DESIGN�WHICH� IS� KNOWN�VARIOUSLY�AS�
3EGULAR
� 3OMAN
� #OOK
� .EDIUM
�"NTIQUE
�
(OTHIC
� AND�A�FEW�OTHERS�

5HE�MINIMUM�EXPECTED�OF�A�
TYPEFACE�WOULD� BE�A�.EDIUM�AND� #OLD�
WEIGHT
� BOTH�WITH� *TALIC
� SO�FOUR�TYPEFACES�
IN� ALL�

"�MORE�COMPLETE� FAMILY�WOULD�
@ � INCLUDE� -IGHT�	ALSO� CALLED�(RAPHIC�AND�5HIN



U � .EDIUM
� 4EMI�BOLD� 	USUALLY�CALLED�%EMI

�
#OLD
� &XTRA�BOLD� 	VARIOUSLY�CALLED� 6LTRA
� #LACK��
)EAVY�AND� &XTRA

� ALL�WITH� *TALIC� 	ALSO�CALLED�
,URSIV�OR�0BLIQUE

� TOGETHER�WITH� /ARROW�	OR�
$ONDENSED
�AND�8IDE� 	OR�&XTENDED�OR�

&XPANDED
�VERSIONS�OF�THEM� ALL�� 5O�SAVE�YOU� THE�
BOTHER�OF�COUNTING�THAT� LO T�UP
� *j LL� TELL�YOU�THAT�
SUCH� A�FAMILY�WOULD� COMPRISE�NO� LESS�THAN����
TYPEFACES�

0N�TOP�OF�TH IS�WE�COULD�HAVE�4WASH�VERSIONS�
WHICH�WOULD�NORMALLY�BE�6LTRA�AND� 6LTRA�*TALIC

��-�(*)� LIGHT ��-�(*)�

��-�(*)� BOOK ��-�(*)�

� �-�( *)� BOLD ��-�(*)�

� � -�( * ) � UTTRA ��-�(*)�

�->-9;:0 LIGHT �->-9;:0
� ->-9 ;:0 BOOK �->-9;:0
� ->-9 ;:0 BOLD �->-9;:0
� - >-9 ; : 0 UFTRA �->-9;:0

5HE�COMPLETE�(ARAMOND�TYPE�FAMILY��YOU�MAY�
FIND� IT�DIFFICULT�TO�TRACK�DOWN�COMPUTER�VERSIONS�
OF�THE�6LTRA�FACE
FACES�WITH�ADDITIONAL� FLOURISHES� 	IE�BIGGER�EXTRA�
WIGGLY�BITS

� AND�$ONTOUR�VERSIONS
� WHICH�WOULD�
NORMALLY�BE�THE�.EDIUM�FACE�WITH� A� THIN�OUTLINE�
RUNNING�AROUND�THE�CONTOURS�OF�THE�CHARACTERS�

5HE�ADVANTAGE�OF�SUCH� LARGE� RANGES� IS� SO�THAT�
TYPEFACES�CAN�BE�USED�TOGETHER�WITH� COMPLETE�
CONFIDENCE� IN�ORDER�THA T�THEY�WILL� NOT�ONLY�
CORRESPOND�EXACTLY� IN� PROPORTION
� BUT�THA T�THEY�WILL�
WORK�TOGETHER�HARMONIOUSLY�ON� THE� SAME� PAGE�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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SOMETHING�THAT� REQUIRES�A� LOT�O F�NONc
STOP�TEXT
� LIKE�A� BOOK
� BUT�ARE�
PERFECTLY�ACCEPTABLE�FOR�SHORT�PIECES�
LIKE�MAGAZINE� ARTICLES�

$URSIVE� TYPEFACES�ARE�OF� LIMITED�
USE�AND� ARE�OFTEN�DIFFICULT�TO�
RECOGNISE� AS�BEING�$URSIVE�� $OPPERc
PLATE
� FOR�EXAMPLE
� IS� A�$URSIVE�
TYPEFACE
� BUT
�
HAVING� READ�THIS�
FAR
� IF� *� SHOWED�
YOU� SOMETHING�
SET� IN� $OPPERc
PLATE�YOUjD�SWEAR�
IT�WAS�4ERIF�

1ROBABLY�THE�
BEST�KNOWN�
$URSIVE�TYPEFACE�
IS�;APF�$HANCERY
�
AND�THIS� LOOKS�
MORE� LIKE� A�
$URSIVE�TYPEFACE�
SHOULD�� � LIKE�
HANDWRITTEN� TEXT
�
BE� IT�NEAT
� FORMAL
�
SCRAWLED
�
SCRIBBLED�OR�WHATEVER�� $URSIVE�
TYPEFACES� ARE� NO�USE�FOR�BODY�COPY�
	THE�MAIN� BODY�OF�TEXT� IN� A�
PUBLICATION
�BECAUSE� IT� IS�VERY�TIRING�
TO� READ�EVEN� IN� SHORT�PASSAGES
�
THEY�RE�NO�USE�FOR�HEADLINES�BECAUSE�
THEY�DON �T� HAVE�ENOUGH�WEIGHT
� OR�
iOOMPHj� IF�YOU� LIKE���� "S� *� SAID
�
$URSIVE�TYPEFACES�ARE�OF�LIMITED� USE��
#UT�THERE�ARE� PLENTY�OF�THEM�AROUND�
IF�YOU� NEED�THEM�

4O
� HAVING�TALKED� ABOUT�#LACK�
-ETTER
� 3OMAN
� 4LAB� SERIF
� 4ANS�SERIF�
AND�$URSIVE
� WE�RE� LEFT�WITH�
%ECORATIVE�

���

�	�������:::
%ECORATIVE� IS� THE� CATEGORY�EVERY�
OTHER� KIND� OF�TYPEFACE�GETS� PUT� INTO��
*TjS� THE�FILING�CABINET� LABELLED� .ISC
�
THE� iBARj� IN� THE� BETTING
� THE�DRAWER�
WHERE�THE�ODD� SOCKS�GET�THROWN��

%ECORATIVE�TYPEFACES�ARE�MORE

4LAB�SERIF
� OR�&GYPTIAN�AS�IT �IS�OFTEN�
CALLED
�WAS�A�POPULAR�POSTER�
TYPEFACE�WITH�7ICTORIANS�ON�BOTH�
SIDES�OF�THE�POND
LIKE� ILLUSTRATIONS�THAN�TYPE
� AND�THEY�
INCLUDE� LETTERS�MADE�FROM�THINGS� LIKE�
DOMINOES
� TREES
� FLOWERS
� FLAMES
�
STARS�AND�STRIPES
� EXPLOSION����
ANYTHING�YOU�FANCY��5HEY�PLAY�A�
USEFUL� PART� IN� DESKTOP�PUBLISHING
�
USED�EXCLUSIVELY�FOR� LESS�FORMAL�
PURPOSES� SUCH�AS� POSTERS� AND� FANCY�
HEADINGS
� INITIAL� CAPITAL� LETTERS� 	MANY�
%ECORATIVE� TYPEFACES�ARE�COMPOSED�
OF�UPPER�CASE� LETTERS�ONLY

� OR�EVEN

FOR�PURE� ILLUSTRATION�� 5HEIR�JOB� IS�
MANIFOLD�� �TO�CATCH� AND� PLEASE�THE�
EYE
� TO�MAKE�THE� READER� LOOK�A� LITTLE�
CLOSER
� TO� STRIKE� HOME�A�MESSAGE
�TO�
CREATE�AN� IMAGE�OR�ATMOSPHERE�

5HEY�SPRUNG�FROM�THE�7ICTORIAN�
ERA
� PROBABLY�AS� A� REACTION�TO�THE�
MACHINE� AGE
� INSPIRED� BY�THE� LINES�
AND� SHAPES�OF�"RT�/OUVEAU� AND�"RT�
%ECO
� AND�THEY�WERE�ALL� THE� RAGE� UNTIL�
THE� ����S�WHEN�SOBRIETY�RETURNED��
6NTIL� THE� ����S
� THAT� IS
�WHEN�THE�
DESIGNERS�OF�THE� UNDERGROUND� PRESS�
BROKE�EVERY�RULE� IN� THE� PUBLISHING�
BOOK�AND� RUBBED�THE�ESTABLISHMENT�
UP�THE�WRONG�WAY�WITH�WEIRD� AND�
WONDERFUL� PSYCHEDELIC�EFFECTS�

4OCIETY�BRANDED�THESE�
CONTEMPORARY�DESIGNERS� SUBVERSIVES
�
A� FEW�WERE�EVEN�TRIED� AND�FOUND

4ANS�SERIF�TYPEFACE�	WHICH� IS�
PROPERLY�CALLED�(OTHIC
�WAS�DESIGNED�
FOR�DISPLAY�PURPOSES� IN� LARGE�SIZES
�
BUT�NOW�MANY� iWHERE� IT jS�A Tj�
PUBLICATIONS�	INCLUDING�THIS�ONE
�USE�
IT�FOR�BODY�COPY

GUILTY�OF�PLOTTING�TO�DEBAUCH� AND�
CORRUPT�THE�MORALS�OF�YOUNG�PERSONS��
5ODAY
� THANK�HEAVENS
� THEY�ARE�
RECOGNISED�FOR�WHAT�THEY�WERE�� �
STONED�MOST�OF�TIME
� BUT�EXTRAORc
DINARILY� INNOVATIVE� BETWEEN�TIMES�

"�SIM ILAR�THING� IS� HAPPENING�
TODAY�OVER�THE�GRAFFITI� SPRAYED�ON� CITY�
WALLS�� *T�STARTED� IN�THE� LATE� ����S�AS�
PART�O F�THE� PUNK�SCENE
� AND� IN� TRUTH�
MOST�OF�THAT�EARLY�PUNK�GRAFFITI�WAS�
QUITE�UGLY
� BUT�THEN� SO� IS� #LACK�-ETTER�
AND�WE�STICK�THAT�ON�WEDDING� INVITES�

5HESE�DAYS� THERE jS� A� LOT�MORE� TO�
GRAFFITI� THAN� MEETS�THE�EYE��5HEREjS�
SCIENCE�AND� RULES� BEHIND� THOSE�
APPARENTLY� RANDOM�SQUIGGLES
� AND�
GRAFFITI� HAS�ALMOST� REACHED�THE� POINT�
WHERE� IT�CAN� BE�CLASSED�AS� ITS� OWN�
SUB�GROUP�OF�THE� %ECORATIVE�
TYPEFACES��5YPOGRAPHY�OR�TEENAGE�
VANDALISM �0NLY�TIME�WILL� TELL�

5HE� #RITISH� HAVE� BECOME�
FRIGHTENED� OF�DECORATION
� iRESTRAINTj� IS�
THE� KEYWORD� FOR�TODAYjS� PROFESSIONAL�
TYPOGRAPHER��5HE� CONSENSUS� IS�THAT�
PRINTING�SHOULD� BE� INVISIBLE
�JU S T�A�
PANE�OF�GLASS�BETWEEN� THE� READER�
AND�THE�WORDS�� 5HIS� CERTAINLY�CAME�
ABOUT�AS� A� RESULT�OF�THE�
MECHANISATION� OF�PRINTING
�WHICH�
MADE� IT�CHEAPER�AND�FASTER�TO� PRINT

MORE�AND�MORE
� AND�FORCED�
PUBLISHERS� TO�MEET�TIGHTER�AND� TIGHTER�
DEADLINES��5IME�BECAME�MONEY�

1RINTING�USED�TO�BE�CLOSER�TO�
OTHER�ARTS� LIKE� PAINTING�AND� SCULPc
TURE
� AND� iONE�MAN� BANDj� PRINTERS�
WOULD� REGULARLY�BURN� THE�MIDNIGHT�OIL�
SLAVING�OVER�UNUSUAL� TYPEFACES� AND�
FANCY�BORDERS��8ITH� THE�ADVENT�OF�
%51�THE�COMPUTER�HAS� BROUGHT�BACK�
THE� INDIVIDUAL� APPROACH�� 0R
� AT� LEAST
�
PROVIDED�THE� POTENTIAL��8EjRE�ALL� SUCH�
STICK�IN�THE�MUD�FUDDY�DUDDYS�THAT� IT�
COULD�BE�DECADES�BEFORE�WE�SEE�
POSTERS�AS�EXUBERANT�AS�THOSE�THE�
7ICTORIANS�GAVE�US
� OR�PUBLICATIONS� AS�
DARING�AND� INNOVATIVE� AS�THE�����S�
UNDERGROUND�0Z�MAGAZINE�

������������������
5YPOGRAPHY�HAS� ITS�
OWN�STANDARD�
UNITS� OF�MEASUREc
MENT�� POINTS� AND�
PICAS� 	WHICH� IS�
PRONOUNCED�
iPIKERSj� AS� IN�
iBIKERSj 
� NOT�
iPEEKERS�� AS� IN�
iSEEKERS�
�
5HERE�ARE� ���

POINTS�TO� THE� INCH
�
AND� ��PICAS�TO �THE�
INCH� 	AND�
THEREFORE� ���
POINTS�TO �EACH�
PICA
�� *N

CONVENTIONAL� PRINTING�THESE�FIGURES�
ARE� APPROXIMATE
� IN� DESKTOP�
PUBLISHING�THEY�ARE�EXACT�

1RINTERS� HAVE�A� HOST�O F�TERMS�FOR�
TYPE� SET� IN� CERTAIN� POINT�SIZES�� 'OR�
INSTANCE�THEY�CALL� ��� POINT�TYPE�1ICA
�
���� POINT�TYPE�"GATE
� ����� POINT�TYPE�
3UBY���� *� SHANjT �GO�ON� BECAUSE� NONE�
O F�THESE�TERMS� 	APART�FROM� PICA
�
MATTER�AND�WILL� ONLY�HELP�TO� CONFUSE�
YOU�� 	*� KNOW�THEY�CONFUSE�ME�
�:OU�
MAY�WELL� COME�ACROSS�THE�ODD�
PRINTER�WHO�STILL� SPEAKS� IN�THIS�
JARGON
� BUT� IT �S � A� LOT�EASIER�NOT�TO�
BOTHER�WITH� IT�

"LL� YOU� REALLY�NEED�TO� KNOW�IS�
THAT�THE�HEIGHT�OF�A� LETTER� IS�
MEASURED� IN� POINTS
� AND�THE�WIDTH� AT�
WHICH� A� LINE�OF�TYPE� IS�SET�	THE�
iMEASUREj
� IS�MEASURED� IN� PICAS�

5HERE�ARE�A�FEW�MEASUREMENTS�
THAT�ARE�NOT�ABSOLUTE
� THEY�CHANGE�
DEPENDING�ON�THE� POINT�SIZE�OF�THE�
TYPE�� 5HE�ONLY�ONES�YOU� NEED�TO�
KNOW�ABOUT�ARE�ENS
� EMS�AND�THINS�

"N�EN� IS� EQUAL� TO�THE� SPACE�FILLED�
BY�A� LETTER� �N �� OF�A� PARTICULAR�FONT��"N�
EM� IS�EQUAL� TO�THE� SPACE�FILLED� BY�A�
LETTER� iM j 
�WHICH� IS� A� SQUARE� 	AS�WIDE�
AS� IT� IS� HIGH
��"N� EM� IS� TWICE�AS�BIG�
AS�AN�EN�� *N� ��� POINT�TYPE� AN�EM�WILL�
BE���� POINTS� AND�AN�EN�WILL� BE���
POINTS�� IN� �� POINT�TYPE� AN�EM�WILL� BE�
�� POINTS� AND� AN�EN�WILL� BE�����
POINTS�� *N� CONVENTIONAL� PRINTING�THESE�
MEASUREMENTS�ARE�MOST�OFTEN� USED�
AS� THE�BASIS� FOR� INDENTING� LINES�

"�THIN� IS� EQUAL� TO �THE� SPACE�FILLED

'�/$,+��201&+$�Y �'�/$,+��201&+$
%ESCENDER�� �5HE� PART�O F�A� LETTER�THAT�COMES�BELOW�THE�BASELINE� IN� LOWER�

CASE� LETTERS� LIKE�Q� P�Q�Y�

%ESKTOP�PUBLISHING�� �"�MEANS�OF�PUBLISHING� IN�WHICH�ALL� STAGES�FROM
WRITING�TO �TYPESETTING�ARE�DONE�BY�A�COMPUTER�AND� SPECIALISED�SOFTWARE�

&M�� �5HE�SQUARE�OF�THE�BODY�OF�A�TYPE�� 	4OMETIMES� CALLED� A�.UTTON
�

&N�� �)ALF�THE� SQUARE�OF�THE�BODY�OF�A�TYPE�� 	4OMETIMES� CALLED�A�/UT�


'ONT�� �"�PARTICULAR�TYPEFACE� PRINTED� IN� A�PARTICULAR�SIZE� AND� STYLE�� 	/OTE��
A�FONT� IS� NOT�THE�SAME�THING�AS�A�TYPEFACE
�

(OTHIC�� �1ROPERLY�USED�TO�DESCRIBE�4ANS�SERIF�TYPEFACES
� BUT�ALSO�APPLIED�TO�
(ERMANIC�OR�0LDE� &NGLISHE�WHICH� IS�PROPERLY�CALLED� #LACK�-ETTER�

*NDENT�� �4ETTING�THAT� IS� LESS�THAN�THE�FULL� COLUMN�WIDTH�� NOT�JU S T�THE�SPACE�
INSERTED�AT�THE� BEGINNING�OF�A� LINE
� BUT�ALSO�ANY�SPACE� INSERTED� AT�THE�
END�OF�THE� LINE� 	EG� LEFT�AND� RIGHT�MARGINS�FOR�TEXT� IN� PANELS
�

*TALIC�	TYPE
�� �5HE� SLOPING�TO�THE�RIGHT�VERSION�OF�A� PARTICULAR�TYPEFACE�� 	"LSO�
CALLED�,URSIV�OR�0BLIQUE
�

-OWER�CASE�� �5HE� SMALL� CHARACTERS� IN� A�FONT� LIKE�A B E D �

.EASURE�� �5HE�WIDTH�OF�A�COLUMN�OF�TEXT
� NORMALLY�SPECIFIED� IN� PICAS�

1AGE�DEPTH�� �5HE� LENGTH� OF�THE�TEXT�AREA�ON�THE�PAGE� 	FROM�TOP�TO�BOTTOM
�

1ICA�� �"�UNIT�OF�TYPOGRAPHICAL�MEASUREMENT
� ���POINTS�����PICA�

1OINT�� �5HE�BASIC�UNIT�OF�TYPOGRAPHICAL� MEASUREMENT�� *N�DESKTOP�
PUBLISHING
� ��� POINTS�EQUALS�EXACTLY�ONE� INCH�

(B@87CC;@?3=�(397�-��
�
������@=6��;C<�!?5�� ��+=34�C7B;8
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.$�� # #

�*-�/# �� ) !$/�*!
� * )

/# - �2 $''�� ��

����
F O W I E A d ����

"VANT(ARDE� 3OTHMAN� 4HANNON� 4TANCE

����
)ELVETICA� )ELVETICA�$ONDENSED� )ELVETICA�#OLD� 6PSILON
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BY�A�FULL� STOP�AND� IS� USED� 	IN�
CONVENTIONAL� PRINTING
� FOR�SPACING�
LETTERS�

:OU� MAY�BE�WONDERING� IF�THERE� IS�
ANY�SENSE� IN� %51� IMITATING�CONVENc
TIONAL� PRINTING�WITH�THE�POINTS�AND�
PICAS�MEASUREMENTS��8HY�NOT�SCRAP�
IT�AND� USE� INCHES�OR�CENTIMETRES 

5HE� ANSWER� IS� BECAUSE�TYPE�
SIZES�ARE�MEASURED� IN� POINTS�AND� IT�S �
EASIER�TO� RELATE� POINT�SIZES�AND� LINE�
SPACING� IN� POINTS�TO� COLUMN� LENGTHS�
MEASURED� IN� PICAS�OR� POINTS�

'OR�EXAMPLE
� YOU� CAN�QUICKLY�
CALCULATE� HOW�MANY�LINES�OF�TYPE� IN� A�
CERTAIN�POINT�SIZE

BY�EACH� LINE�OF�TYPE
�WHICH� IN� OUR�
CASE� IS���
� AND�WE�GET����	LINES�OF�
TYPE
� PLUS�A�B IT� LEFT�OVER��8HAT�WE�RE�
AFTER� IS�THAT� REMAINDER
�WHICH� IS���
POINTS��5HAT� IS� HOW�FAR�DOWNWARDS�
YOU� HAVE�TO�ADJUST�THE�TOP�POSITION�OF�
YOUR�BOX�BY�TO�GET�THE� LINES�OF�TYPE� IN�
THE� LEFT�HAND� AND� RIGHT�HAND�COLUMNS�
TO� LINE�UP�WITH�EACH�OTHER�� 0R�YOU�
COULD�MOVE� IT�UP�BY���POINTS�TO�
ACHIEVE�THE�SAME�THING
� A�FIGURE�
ARRIVED� AT�BY�SUBTRACTING�THE� REMAINc
DER�FROM�THE�TYPE�PLUS�SPACING�SIZE�

*TjS�WELL�WORTH�MAKING�THE�EFFORT�
OF�GETTING�USED�TO�TH IS� POINTS�AND

WITH�A�CERTAIN�
AMOUNT�OF� LINE�
SPACING�WILL� FIT�
INTO�A�COLUMN�OF�
A�GIVEN�SIZE� IN�
PICAS�� 4AY�WE�ARE�
SETTING�TYPE� IN���
POINT�WITH���
POINTS�OF�SPACING�
BETWEEN�EACH�
LINE�� 4O�EACH�
LINE
� INCLUDING�THE�
SPACING
� IS� ���
POINTS��5HE�
SHORTHAND�WAY�OF�
WRITING�DOWN� i��
POINT�TYPE�WITH� ��
POINTS� LINE�
SPACINGj� IS�� �� � P T�� �WHICH�
TRANSLATES�TO � iTHE�TYPE� IS��PT�� �A� LINE�
OF�TYPE� INCLUDING�THE� LINE�SPACING�WILL�
OCCUPY���P Tj �� 3EMEMBER�TH IS
� *j LL� BE�
USING� IT�AGAIN� IN�A�MINUTE�

/OW� LET�S� SAY�OUR�COLUMN� HEIGHT�
IS����PICAS�� $ONVERT����PICAS� INTO�
POINTS� 	���TIMES���

�WHICH� IS� ����
POINTS�� 4O�HOW�MANY����POINT� LINES�
WILL� FILL� THE�COLUMN �&ASY
� ISN �T�IT �
%IVIDE� ���POINTS� INTO�����POINTS�AND�
WE�GET���� LINES�OF�TYPE�

6NDERSTANDING�THIS� SIMPLE�
CALCULATION� HELPS�YOU� TO� LINE� UP�
COLUMNS�OF�TYPE� ACCURATELY�� 4AY�YOU�
HAVE�ONE����PICA� COLUMN�OF�� �� �P T�
TYPE� STARTING�AT� PICA���	THE�TOP�OF�THE�
PAGE

� AND� ANOTHER�COLUMN� NEXT�TO � IT�
STARTING�AT�PICA� ��� 	TWO� INCHES�DOWN�
FROM�THE�TOP�OF�THE�PAGE
��5HE� SPACE�
ABOVE�TH IS� SECOND�COLUMN� HAS�BEEN�
RESERVED�FOR�AN� ILLUSTRATION�

#UT�WHEN�YOU� FLOW�THE�TEXT�FROM�
THE�FIRS T�COLUMN� INTO�THE�SECOND
� THE�
LINES�OF�TYPE�DON�T� LINE� UP
� THE�TEXT� IN�
THE� RIGHT�HAND�COLUMN� LOOKS�OUT�OF�
STEP��:OU� NEED�TO�ALTER�THE�TOP�
POSITION�OF�THE� BOX�SLIGHTLY�TO �PUT�
THINGS� RIGHT�� #UT�BY�HOW�MUCH 

:OU�COULD�DO� IT�BY�EYE
� BUT�WHAT�
YOU� SEE�ON�THE�SCREEN� IS� LIMITED�BY�
THE�SCREEN�S� RESOLUTION�AND� ISNjT �
MINUTELY�ACCURATE�� .ANYjS�THE�TIME�
*jVE� LINED� SOMETHING�UP�ON�SCREEN�
ONLY�TO �HAVE� IT�A� POINT�OR�TWO�OUT�OF�
PLACE�ON�THE�PRINTOUT�

5HE�CALCULATION� IS�QUICK�AND�
UNCOMPLICATED��:OUR�RIGHT�HAND� BOX�
IS�CURRENTLY�AT�PICA���
�WHICH� IN�
POINTS� IS� ���� 	���TIMES� ��
�� %IVIDE�
THAT�BY�THE�VERTICAL� SPACE�OCCUPIED

!� (397� .���� ������ �@=6� � ;D<� !?�

*-< 2��4-:/1>E
� � � � � � � 
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.ANY�COMPANY�LOGOS�ARE�SET� IN�
$URSIVE�FACES��0NCE�YOUjVE�SEEN�A�
DISTINCTIVE�$URSIVE�FACE�YOU�TEND�TO �
ASSOCIATE� IT�WITH�THE�COMPANY�
RESPONSIBLE�FOR�PUBLISHING�THE�
DOCUMENT�	PRODUCT
� LETTERHEAD�ETC


PICAS�SYSTEM
� YOUjLL� FIND� IT�MUCH� LESS�
PAINFUL� THAN�GETTING�USED�TO�
CENTIMETRES�AFTER� INCHES�OR�POUNDS�
AND� PENCE�AFTER� -4%�� 	'OR�YOUNGER�
READERS
� THAT� IS�NOT�A� REFERENCE�TO�AN�
ILLEGAL� SUBSTANCE
� IT�S �WHAT�WE� USED�
TO� CALL� OUR�OLD� POUNDS
� SHILLINGS�AND�
PENCE�MONEY�SYSTEM��5HE� POUND�
SIGN� LOOKS� LIKE�AN� i-j 
� AND�THE� �4 j�
WAS�FOR�SHILLINGS�AND�THE� i%j� STOOD�
FOR���� ERM���� %ON�T�KNOW
�

�����
��
5HERE�ARE�NO� RULES� IN� TYPOGRAPHY
�
RATHER� iGUIDELINES�TO�BEAR� IN� MIND�� IF�
YOU�WANT�YOUR�PUBLICATION� TO �APPEAR�
PROFESSIONAL�� #Y�THAT� *� MEAN�THAT�
THERE�ARE�GUIDELINES�TO�ADHERE�TO� IF�
YOU�WANT�YOUR�TYPOGRAPHY�TO�BE�THE�
�PANE�OF�G LASSj� BETWEEN�THE� READER�
AND�THE�WORDS�

8HICH� IS�A� FANCY�WAY�OF�SAYING�
iEASY�TO� READ� AND� UNDERSTANDj�
��� /EVER�USE�MORE�THAN�THREE�FONTS�
ON� A� PAGE�OR�SPREAD�� 3EMEMBER�THAT�
A� FONT� IS� A�TYPEFACE� IN� A� PARTICULAR�
SIZE�AND�STYLE�� 4O� THE� SAME�TYPEFACE�
ON�THE�PAGE� IN� THREE�DIFFERENT�SIZES�
CONSTITUTES�THREE�FONTS��5OO�MANY�
FONTS�ON� A� PAGE�ARE� CONFUSING�
��� 3ESERVE�THE�USE�OF�UNUSUAL� AND�
DECORATIVE�TYPEFACES�TO� HEADINGS��
6NUSUAL� TYPEFACES� NEED�TO�BE� USED�
SPARINGLY�OR�THEY�STOP�BEING�UNUSUAL��
"� LARGE� SLAB�OF�TEXT�SET� IN� A�DECORAc

TIVE�TYPEFACE�MAY�BE�UNREADABLE�
��� $REATE� AN�OVERALL� STYLE�FOR�ANY�
PARTICULAR�PUBLICATION��5HERE� SHOULD�
BE� SOME� LOGIC�BEHIND�YOUR�SELECTION�
OF�TYPES�� :OU�COULD�CHOOSE���� POINTS�
FOR�ALL� YOUR�MAIN�HEADINGS
� ���POINTS
( DB 98 E E <B A 4 ?� (4:8� -����� 
����� �B?7� � <E > � !A 6 �

�����>

8HEN�YOU�SAY�THE�WORD� iFONTSj�THIS� IS�
THE�SORT�OF�PICTURE�PEOPLE�THINK�OF
�
BUT�THE�%ECORATIVE�OR�%ISPLAY�GROUP�
OF�FONTS�NEED�TO�BE�USED�WITH�CARE
FOR�SUB�HEADINGS
� ��� POINTS�FOR�THE�
MAIN�BODY�COPY
� ��POINTS�FOR�
CAPTIONS
� ��POINTS� FOR�PAGE�NUMBERS
�
AND� SO�ON� AND� SO�FORTH�� 4TICK�TO� THIS�
STYLE�FOR�THE�WHOLE� PUBLICATION�

*F�YOU� DONjT �FOLLOW�THESE�
GUIDELINES�YOU� RUN�THE� RISK�OF

APPEARING�AMATEURISH�� +OE�1UBLIC�HAS�
GOT�USED�TO�SEEING�HIS� READING�
MATERIAL� PRINTED� IN� A�CERTAIN�WAY
� AND�
IF�YOU� DEVIATE�TOO�FAR�FROM�THE�NORM�
IT j LL� BE�PUT�DOWN�TO�POOR�TYPOGRAPHY
�
NOT� INNOVATION�� *F�YOU�WANT�TO�BE
������������������� hh@ � INNOVATIVE�YOU

NEED�TO� KNOW�
HOW�TO� CRAFT�
WORDS�THAT�
EXPLODE� IN�
READERS�� MINDS�
AND� HOW�TO�
DESIGN� PAGE�
LAYOUTS� THAT�
MAKE�EYES�GLAZE�
OVER��8EjLL� DO�
THOSE�ANOTHER�
MONTH�
*N� THE�MEANc
TIME
� GET�DOWN�
TO�THE� LIBRARY�AND�
SPEND�THE�DAY�
STUDYING�EVERY�

MAGAZINE�AND� NEWSPAPER�ON�THE�
SHELVES��5AKE�A� PAD� AND� PENCIL� AND�
SEE� IF�YOU� CAN� RELATE�WHAT�YOUjVE�
LEARNED�HERE�TO�ANYTHING�YOU� SEE�ON�
THE� PAGES�

8HEN�YOU� START�RECOGNISING�THE�
TECHNIQUES
� CAN� LOOK�AT�A� PUBLICATION�
AND� SAY� kTHEY�DID�THAT�BECAUSE���l 
�
AND�YOU�START�ASKING� kWHY�DID�THEY�DO�
THAT l 
� YOU�RE�ON�THE� ROAD�TO�BECOMc
ING�A�PROFESSIONAL� DESKTOP�PUBLISHER�

'�/$,+��201&+$�Y �'�/$,+��201&+$
3OMAN�	TYPE
�� �5HE� UPRIGHT�VERSION�OF�A�PARTICULAR�TYPEFACE�� 	"LSO�CALLED�

3EGULAR
� #OOK�OR�.EDIUM
� AND� SOMETIMES�"NTIQUE�OR�(OTHIC
�

4ANS�SERIF�� �"�TYPEFACE�WITHOUT�SERIFS�� 	"LSO�CALLED�(ROTESQUE
�

4EMI�BOLD�� �"�WEIGHT�O F�TYPEFACE�THAT� IS�HEAVIER�THAN�.EDIUM� BUT�NOT�AS�
HEAVY�AS� #OLD�� 	"LSO�CALLED� %EMI
�

4ERIF�� �5HE� SMALL� STROKE�AT�THE�END�OF�THE�MAIN�STROKE�OF�A� LETTER�

4ET�� �5O�ASSEMBLE� LETTERS� INTO�WORDS�AND� LINES�� 	$AN�ALSO�MEAN�THE�WIDTH�
OF�AN� INDIVIDUAL� CHARACTER�ACROSS� THE�BODY
�

4LAB�SERIF�� �"�TYPEFACE�WITH�BOLD� STROKES�AND�THICK
� SQUARE�SERIFS�� 	&GYPTIAN
�

4PREAD�� �"�PAIR�O F�FACING�PAGES�� 	"LSO�CALLED�A�DOUBLE�PAGE�SPREAD
�
COMMONLY�ABBREVIATED�TO� %14
�

4WASH�� �$HARACTERS�WITH� ADDITIONAL� FLOURISHES�

5YPE�� �-ETTERS
� NUMBERS
� PUNCTUATION�AND�OTHER�NON�ALPHABETIC�CHARACTERS�

5YPEFACE�� �"�PARTICULAR�STYLE�OF�TYPE�

5YPE�FAMILY�� �"�SERIES�OF�TYPEFACES� IN� DIFFERENT�WEIGHTS�AND�WIDTHS
� BUT�WITH�
THE� SAME�DESIGN�CHARACTERISTICS�

5YPE�STYLE�� �5YPE� IN� A�SPECIFIC�STYLE�SUCH�AS�BOLD
� ITALIC
� CONDENSED�ETC

5YPESET�� �5EXT�PRINTED� IN� A�RECOGNISABLE�TYPEFACE�

6LTRA�� �"N�EXAGGERATED�HEAVY�VERSION� OF�A� PARTICULAR�TYPEFACE�� 	"LSO�CALLED�
#LACK
� )EAVY�AND� &XTRA�


6PPER�CASE�� �$APITAL� LETTERS�

8IDE�	TYPE
� � �5HE�WIDE�VERSION�OF�A� PARTICULAR�TYPEFACE�� 	"LSO� CALLED�
&XTENDED�OR�&XPANDED
�

X�HEIGHT�� �5HE�HEIGHT�O F�LOWER�CASE� LETTERS� IN�A� PARTICULAR�FONT
�MEASURED�
FROM�THE�BASELINE�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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5HE�/EW�SUPER�FAST�
0PKM<�#<S�*I>?G�
-����5<F�����

�54H7����

�� "LLOWS�YOU�TO�SEND�AND� RECEIVE�FAX�MESSAGES��
5HIS� NEW� MODEM� FROM� 4UPRA� HAS� FULL� ������
BAUD� CAPABILITY�� 4PEC� INCLUDES� 7���BIS
� 7���
�
7���BIS
�7��
�7�*
�./1���
� ./1���� 	FOR�CELL�
PHONE�COMMS

�7���
�7��BIS
�$LASS� *� ����COMc
MANDS
������������(ROUP���'AX��*NCLUDES�FREE�
COMMS�SOFTWARE�AND�MODEM�CABLE

O N LY �_���������

4 UP RA �'AX� 1LUS�
	UP�TO ������#14


/OW�WITH�THE�ABILITY�TO�SEND�FAXES��&VEN�FASTER�THAN�THE�STANDARD������MODEM�
FROM�4UPRA�WITH�AUTO� DIAL� AND�AUTO� RECEIVE�� ����� BPS�)AYES�COMPATIBLE��7��
�
7��� #IS
� ./1� �� AND� AUTO� ADJUSTING� FACILITY� TO� MAXIMISE� TRANSMISSION� SPEEDS��
4PEC�*NCLUDES�FREE�MODEM�CABLE�AND�COMMS�SOFTWARE��

*) '4 � MRUZ :ZZ

4UPRA�����
(ET�ON�LINE�WITH�THIS�INCREDIBLE�VALUE�
FAST� MODEM� FROM� 4UPRA�WITH� AUTO�
DIAL�AND� AUTO� RECEIVE�� ����� BAUD�
)AYES�COMPATIBLE
�7���#*4��*NCLUDES�
MODEM�CABLE�AND�COMMS�SOFTWARE��

*) '4 � MXZ :ZZ
" LL�4UPRA�.ODEMS�COME

4UPRA����$
*NTERNAL�VERSION�FOR�THE� �����������
����� RANGE�� 4AME�TECH�SPEC�AS� THE�
4UPRA�'AX�1LUS�BUT�WITHOUT�THE�'AX�
CAPABILITY�� *NCLUDES�FREE�MODEM�CAc
BLE�AND�"�TALK���COMMS�SOFTWARE��

*) '4 � MZZ :ZZ
W ITH �A���YEAR�WARRANTY��

*� 3EGARDED�AS�ONE�OF�THE�BEST�EMULATORS�ON�THE�MARKET
��
)IGHLY�RECOMMENDED�

NOW�ONLY�_������
����������ADAPTOR�ONLY�_������
.4�%04����������_�������EXTRA

*� 5HIS� IS�A�1$�������49�#RIDGEBOARD� RUNNING�AT�A�FULL�*
*�����	5� ONLY�_������

*�FOR�USE�WITH� THE�(71�4ERIES� **� )%����OR�(71�"���\�
*�HARD�DISC�DRIVES� ONLY�_������

/OW�WITH� L�.HZ�SPEED��


5)&�".*("�"400�1-64�
(

5 H E � " � � � � H A S � M O R E � S E R IO U S � C A P A B I L I T Y � T H A N � T H E �
\� " � � � � W I T H � I T � G R E A T E R � E X P A N D IB I L I T Y � A N D � A � LA RG E �
S E LE C T IO N � O F �H IG H � Q U A L I T Y �T H I R D � P A R T Y �A D D �O N S �
$ O M P LE T E �W I T H �
��0NE�.B�O F�CHIP�3".�EXPANDIBLE�TO � ���.B�O F�3".� IN�TO TA L
��5HE�NEW�, ICKSTA RT�����
��8ORKBENCH�����
��#U ILT�IN�BATTE RY �BACKED� REAL�TIM E �CLOCK
��/EW�IMPROVED�USER�FRIENDLY�MANUALS
5HIS�PACK�ALSO�COMES�WITH�-EMMINGS
� 	THE�ONLY�GAME�EVER�TO�GET�A�
�����RATING�
�5HE�4IMPSONS
�$APTAIN�1LANET�AND�%ELUXE�1AINT��
THE�INCREDIBLE�PAINT�AND�ANIMATION�PACKAGE�PLUS�MOUSE�AND�MODULATOR

JIGT�X���
�����JM�X���
���AJM��*=�Q@MNDJI

5HE�(;M��

���"���
*� $OMMODORE�S� NEW�GAMES� MACHINE��$AN� BE� USED�AS�A�COMPUTER�WITH�
ITS� BUILT� IN� KEYBOARD�� $OMPACT� IN� SIZE� THE� "���� WILL� TAKE� �4MART�
$ARDS��� $OMES�WITH� ���M ON TH � ON� SITE�WA RRAN TY 
�WORKBENCH� ����
�
%PA IN T� ***� AND� GAME�� 5HE� BEST�"MIGA� YET�  � 8E� CAN�T�WAIT� TO � SEE�
WHAT�THOSE�CLEVER�GUYS�AT�$OMMODORE�DO�NEXT��j

NOW�ONLY�_������

WITH� A� BUILT� IN� ��� MEG� HARD� DISK� FO R� THE� SERIOUS� GAMES� PLAYER�� 8E�
SHALL� BE�OFFERING� LARGER� HARD� DRIVE� UPGRADES� FOR�THE�"����� 1LEASE� RING�
FOR�DETAILS�AND�PRICES�� (AME�AND�%1AINT�***�NOT�INCLUDED�

NOW�ONLY�_������

��ONLY�_������

3 3 1 � _ � � �� � � � �
*� 8 ITH � THE� ������ ��
 ��� � 1 A CK � *
YOU� CAN� MAKE� SURE�YOU� HAVE� EVERY� *�
TH ING � YOU� NEED� WHEN� BUYING� AN� *�
"MIGA� �� " LL� THE� ESSENTIALS� REQUIRED� *�
FO R � THE� F IRS T� TIM E� BUYER� AND� A T� A� \�
BARGAIN� PRICE��
$ OM P RIS E S �
� � 5 O P �Q U A LITY �M IC RO S W ITC H E D �

1 OW E RP LA Y �$ RU IS E R �JO Y S T IC K
��. OUSE � . A T

*� � � % U S T�$ O V E R
� � ��� H IGH � Q U A LITY � # LA N K �% ISKS
*���1LUS�_������OF�SOFTWARE���
*)'4�MSZ:ZZ

NOW�COMPLETE�W ITH �THE�LATEST������,ICKSTART�CHIP�AND�8ORKBENCH��������
5HE������#ASE�PACK�IS�THE�IDEAL�UPGRADE�MACHINE�FOR�THOSE�WANTING�TO�UPGRADE�FROM�
THEIR�PRESENT�"MIGA����

IH FS �X��� 
��

"M IGA � �������%#�#USINESS��

AS�ABOVE�BUT�WITH�%ELUXE�1AINT��
�1LATINUM�8ORKS� 	INTEGRATED� BUSINESS�PACKAGE

�
)OME�"CCOUNTS
� 1UZZNIC
� &LF
� 5OKI� PLUS� THE� LATEST�"MIGA� 'ORMAT�5IPS� BOOK�AND�
+OYSTICK�

H I Q � I H FS � X � � � 
� �

*/ 5 & 3 4
"LL�OUR�PRINTERS�ARE�6,�SPEC

*�4TAR� -$����������������������������_������
����CPS�DRAFT
����CPS�/-2
�QUIET�MODE�AND�MULTI�FONTS


*� PUSH�BUTTON�OPERATION�

4TAR�-$���� COLOUR�������������_������
�� PIN� COLOUR
� �� FONTS
� ���� CPS� DRAFT
� ��� CPS� /-2
� "��
LANDSCAPE�PRINTING�

4TAR�-$�����������������������_������
���PIN�QUALITY
�����CPS�DRAFT
����CPS�-2
� *�,�BUFFER�
EXPANDABLE�TO���,
� ���FONTS�AND�-$%�FRONT�DISPLAY�

4TAR�-$�������MONO����������_������
���PIN
�����CPS�DRAFT
����CPS�-2
� ���FONTS
�"�� LANDSCAPE��
�K�BUFFER�EXANDABLE�TO���,

��,. /EW������
5RACKERBALL
COMPLETE�WITH���JOYSTICK�
PORTS
�THIS�IS�A�MUST�FOR�
$%57�OWNERS

ONLY�OYV:[[

$OMPLETE�WITH�)UTCHINSONS�&NCYCLOPEDIA
�-EMMINGS�
AND�8ELCOME�$%�DISK
���.0�IS�A�POWERFUL�MEDIA�FOR�BOTH�
ENTERTAINMENT�AND�EDUCATION��$APABLE�OF�HANDLING�UP�TO�����
.B�OF�DATA
�WHOLE�ENCYCLOPEDIAS�CAN�BE�STORED�ON�JUST�ONE�
COMPACT�DISC��5HE���.0 �IS�ALSO�A�HIGH�QUALITY�AUDIO�$%�PLAYER��
8E�ALSO�STOCK�A�LARGE�RANGE�OF�$%57�SOFTWARE�ALL�AT�DISCOUNT�
PRICES

O N LY �_������� U,SPEC� /EW������
KEYBOARD

TRANSFORMS�YOUR�
$%57� INTO�AN�"MIGA�
"����SO�YOU� CAN� USE�
IT � AS� A� STANDARD�
"MIGA�

ONLY�OV[:[[

����*(��($"���WRR
5HE�ADD�ON�THAT�EVERY�ONE�IS�STILL�WAITING�FOR��� :OU�NEVER�
KNOW
�IT�MIGHT�BE�OUT�WHEN�YOU�READ�THIS��8E�ASKED�THE�BIG�
$�BUT�THEY�COULD�NT�TELL�US��5URNS�YOUR�"MIGA�INTO�A�$%57

_10"�'03�#&45�13*$&4

��RIBBONS�AND�FREE� STD�PRINTER� I I L - h��
PRINTERS�CONIEWITH� A��� YEAR� J JG J J 9(5$

6PGRADE� YOUR� "���� 1LUS� OR� "���� WITH� OUR� OWN� 1HOENIX� 30.� *�
*�SHARER�AND� ����CHIP�MAKING�INCOMPATIBILITY�PROBLEMS�A�THING�OF� \�
*� THE�PAST��$OMPLETE�WITH�THE�$ARTOON�$LASSICS�SOFTWARE�PACK�
\�"����%ELUXE� ONLY�_�������OR�_�������FOR���.B�3".�
"����%ELUXE� ONLY�_�������OR�_�������TOR�'�.B�RAM
*"���)%�%ELUXE� ONLY�_�������OR�_�������TOR�'�.B�RAM

5 ) & � " . * ( " � � � � � � � � � �
� � I I � �

*� INCORPORATING�OUR�OWN�1HOENIX�30.�SHARER�AND� ���� ,ICKSTART� *�
30.� CHIP� ENABLING� YOU� TO � SWITCH� BETWEEN� THE� OLD� AND� NEW�
OPERATING�SYSTEMS

ONLY�_������

" $ $ & 4 40 3 >
*� $ONTINUING�OUR�PURSUIT�OF�EXCELLENCE�	AND�WHY�NOT��

�WE�ARE�PROUD�
TO�OFFER�OUR�NEW�RANGE�OF�* > E ; D ?N �PERIPHERALS�
1RO�. IDI� �� *NTERFACE� FEATURING�MIDI� IN�OUT�THRU
�AND��� SWITCHABLE
MIDI� OUT�THRU� SOCKETS���������������������������������������������������ONLY� _�����
.OUSE�JOYSTICK� SW ITCHER� 	PUT� JOYSTICK� AND� MOUSE� INTO� ONE

*� PORT
������������������������������������������������������������������������������ ONLY� _�����
$OMPU TE R� 7 IDEO� 4CART� 4W ITCH���������������������������ONLY� _�����
�� WAY� 1ARALLEL� P O R T� SHARER� BOX� W ITH � CABLE���ONLY� _������
"M IGA� 4OUND� &NHANCER� 1LUS� BY� 0MEGA� 1ROJECTS�� )EAR� THE�
"MIGA�S� SOUND� LIKE� YOU�VE� NEVER� HEARD� IT� BEFORE������� ONLY� _�����
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T�������-�'' '�+*-/�.#�- -::::::::: O�SY:[[� ?

$ANON�&S*
4TAR�-$�������COLOUR�������������_�����
$OLOUR�VERSION�WITH���,�BUFFER�EXPANDABLE�TO���,

4TAR�9#�������COLOUR������������_������
1ROFESSIONAL�QUALITY�WITH�0N�SITE�MAINTENANCE
�VERY�QUIET�

4TAR�4+���#UBBLE�JET�����������������_������
-ASER�QUALITY
�ULTRA�QUIET
�&PSON�COMPATIBLE
�PORTABLE�IN�SIZE

4TAR�-$���"UTOSHEET�FEEDER����������������������������_�����
4TAR�-$����"UTOSHEET�FEEDER������������������������� _�����
4TAR�-$������"UTOSHEET�FEEDER����������������������_�����
4TAR�-$�������"UTOSHEET�FEEDER�����������������_�����
4TAR�4+���"UTOSHEET�FEEDER����������������������������_�����

4WIFT� �� $OLOUR����_������
��VALUE���PIN�COLOUR��)IGHLY�RECOMMENDED

$ITIZEN�4WIFT���E�$OLOUR���_������
1ROBABLY�ONE�OF�THE�BEST����PIN�COLOUR�BUDGET� PRINTERS
$ITIZEN� ���� $OLOUR��������� _������
CUT� DOWN� VERSION� OF� THE� ��E�� LESS� FONTS� BUT� THE� SAME�
OUTPUT��&XCELLENT�COLOUR�OUTPUT
$ITIZEN�1ROJET�INKJET�����������_������
4EMI� AUTO� SHEET� FEEDER� ��_������
"UTOMATIC� 4HEET� FEEDER����_������
$ANON� #+*0EX��������������_������
-ASER�QUALITY�OUTPUT�-ARGER�BUFFER�THAN�THE�4TAR4+���
$ANON �4 TA R�BUBB LE JE T�CA RTR ID GES��� _�*�����

/ "*� W�
$ANON� #+����������������� _������
#UILT�IN�AUTO�SHEET�FEEDER�AND�EXTRA�FACILITIES�THAN�#J���

$ANON� #+����������������_������
%ESKTOP�BUBBLE�JET�WITH�LASER�QUALITY
$ANON� #+���������������� _������
8IDE�CARRIAGE�VERSION�OF�THE�#+���
#+�*�0EX� "UTOSHEETFEEDER��_������
) EW LE TT�1ACKARD� 1 RIN TE RS �
)1����MONO� _�������
)1�����$OLOUR� _������
)1���� MONO� CARTRIDGES�����������������������_�����
"LL�)1�PRINTERS�COME�WITH�A���YEAR�WARRANTY

. " , * �� ��*4 � �?��� W F b �

$OMMODORE�
�����4%��4TEREO�
$OLOUR�MONITOR

FEATURES�����DOT�PITCH�RESOLUTION��"MIGA�CABLE�INCLUDED��
5 ILT�AND�SWIVEL�STAND�ONLY�_������WHEN�PURCHASED�
WITH�THIS�MONITOR�$OVER�FOR�MONITOR�ONLY�_����

ON LY�_�������U,S1EC�

1HILIPS�$.����� .,�� ( O LD S TA R�REM O TE �
STEREO� COLOUR�M ON ITO R� C O N TRO L�5 7 �M O N ITO R

$OLOUR�STEREO�MONITOR���������� LINE�RESOLUTION
�GREEN
SCREEN�FACILITY
�ONE�YEARS�ON�SITE�MAINTENANCE
�CA�� SUPERIOR�TO�A�STANDARD�57�SET�WITH�FULL�REMOTE�CONTROL�
BLE� FO R � "M IGA� INCLUDED�� 5 I LT � AND� SWIVEL� STAND� q� � �\��  �  �

ONLY � _������ WHEN� PURCHASED� W ITH � M ON ITO R �� *��8�0NI:�K L�� ��n���
$OVER�ONLY�_����

ON LY�_�������6,4PEC�� $OMMODORE� �����MULTISYNC�

WITH�' *��'LIGHT�4IMULATOR� ONLY�_������

1HILIPS�#RILLIANCE�47("�
$OLOUR�M ON ITO R�

W ITH � &�"#���� FA C ILITY
5HE�#RILLIANCE�MONITOR�HAS�A�HIGH�QUALITY�4UPER�7("�
RESOLUTION� IDEAL� FOR� MAKING� YOUR� ".*("� INTO� A�
PROFESSIONAL� SYSTEM�� *NCLUDES� OVERSCAN� FACILITY
� ����
DOT� PITCH�AND� TILT�SWIVEL� STAND�� .ONITOR� COVER� ONLY�
_����� IF� PURCHASED� AT� THE� SAME� TIME�� ��� MONTHS�
ON�SITE�MAINTENANCE�

�����7&34*0/� _������
W ITH � ' LICKER�'REE�7IDEO�CARD

"����7&34*0/� _������



3 & ! & � � * & $ � � � �
3EPLACING� THE� FAMOUS� $OMPLETE� $O Lc
OUR� 4OLUTION
� THIS� NEW� PACKAGE� IS� EVEN�
BETTE R�VALUE���

5HE� ULTIMATE� LOW � COST� CO LOUR� DIGITISER��
/O� FILTE RS � O R� 3(#� SP LITTE R� REQUIRED��
$O LOUR� IMAGES� CAN� BE� CAPTURED� IN� LESS�
THAN� A� SECOND
� MONO� IMAGES� ARE�
GRABBED� IN� REAL� TIME�� 'ULLY� COMPATIBLE�
W ITH � ANY� VIDEO� SOURCE�

*NCLUDES� MULTITASKING� SOFTWARE
� CUT� ��
PASTE� W ITH � MASKING
� MULTIFRAME� STORE�
W ITH � ANIMATED� PLAYBACK
� COMPOSITE� O R�
S�VIDEO� INPUT
� ����� )".� SUPPORT� AND�
MANY�MORE� ADVANCED� FEATURES�

*) '4 � MXZ:ZZ
8E� RECOMMEND� A LL� 30.#0� PRODUCTS

5HIS� IS� LATEST� ANIMATION� PACKAGE� FOR� THE�
"MIGA�FROM�3OMBO��'EATURES�INCLUDE�LOAD�
AND�SAVE�FROM�%��1AINT�ANIMATIONS�AND� *''�
FILES��4UPPORTS�)".�GRAPHICS�

*)'4� MUU:ZZ

5HIS�IS�A�LOW�COST���BIT
�HIGH�SPEC
�SAMPLER�
THAT�PLUGS� INTO�YOUR� PRINTER�PORT�� 4PECIAL�
EFFECTS� INCLUDE� ECHO� THAT�CAN� BE�ADDED� IN�
REAL�TIME
�FULLY�MULTITASKING�AND�EASY�TO �USE�

*)'4� MSZ:ZZ

� 2��*�'$/ �T:VG
5HE� NEW� SUPER� SLIM� 3OCLITE� HAS� RECENTLY�
RECEIVED� THE� BEST�REVIEW�FOR�DISK�DRIVES� IN�
"MIGA�'ORMAT

*)'4�MVX:ZZ�

� O G ; H ; �� 
� �
*� MEG�EXTERNAL�DRIVE��5HE�BEST�NAME�IN�
DISC� DRIVES� NOW� AT� A� SUPER� LOW� PRICE��
4TILL�THE�MOST�RELIABLE�

)*2�*)'4�MVT:ZZ

/OW� FASTER� AND� EASIER� TO� USE
� THIS� SUPERB� WORD� PUBLISHER� FROM� THE� WRITERS� OF�
1EN1AL�� 8 ITH� BUILT� IN� OUTLINE� FONTS� FOR� TOP� QUALITY� OUTPUT
� FULL� GRAPHICS� IMPORT�
CAPABILITY� 	*''�AND� )".
�� 'EATURES� INCLUDE� THESAURUS
� SPELLING�CHECKER�AND� DETECc
TOR
� INSERT�DATE
� TIME
�AND� PAGE� NUMBER
� SCALE�GRAPHICS� TO �ANY�SIZE
� CROP�GRAPHICS
�
MULTIPLE�COLUMNS�LAYOUT
�MAGNIFIED�AND�REDUCED�PAGE�VIEW�
AND�MUCH�MORE�

	$"# '4�� �*(( )� �� I . 6 � .JHU�MUX :ZZ �
* - � MZZ :ZZ �2$/#��0(�)��T:VG� 3/ -)�'��-$1 

5HIS� EXCELLENT� MIDI� MUSIC� PACKAGE�
CRAZY� PRICE��� 331� _�����

* ) '4 � M� 
� S :Z Z

��
����������
�������������������

".*("�"����)"3%�%3*7&4
(71 � 4 E R IE S � * * � ) % � � � ��. B

ON LY �_�������
( 71 � 4 E R IE S � * * � ) % � � � ���.B

ON LY �_������
( 71 � 4 E R IE S � * * � ) % � � � ���. B �

ON LY �_�������
"����(71�$OMBO�"CCELERATORS
"����$OMBI� ��.)Z���.B� )ARD�%RIVE

ON LY �_������
"����$OMBO���.)Z�L��.B�)ARD�%RIVE

ON LY �_������
"����$OMBO���.)Z����.B�)ARD�%RIVE

ON LY �_�������
����� � $ O �1 RO C E S S O R � F O R � " � � � �

ON LY �_�������
(71�M EM O RY �3".

I�MB�3".�CARD�".*("� ����������WITH��MB

.*$� 3&-&"4&� * �61(3"%&�, *5
$OMPLETE�WITH��,ICKSTART������$)*1
�8ORKBENCH�����
�*NSTALL
�'ONTS�AND�&XTRAS�DISKSFULL�
$OMMODORE�MANUAL�SET� 0 F L �* Y � _ � � � � �

g,���
���%,*"� �  ,2+10��
"S�RECOMMENDED�BY�$OMMODORE�WE�BELIEVE�THIS�TO�BE�ONE�OF�THE�BEST�ALL�ROUND�INTEGRATED�
BUSINESS�PACKAGES�ON�THE�"MIGA��*T�COMES�WITH�1LATINUM�4CRIBBLE�W�P
�SPELL�CHECKER
�THESAURUS
�
"NALYSE�	A��-OTUS������COMPATIBLE�SPREADSHEET�WITH��%�GRAPHICS

�A�DATABASE
�SIDEWAYS�PRINTING�
UTILITY�AND�COMMUNICATIONS�SOFTWARE�PLUS�THE�BEST�SELLING�%IGITA�)OME�"CCOUNTS

* ) '4 � MUU:ZZ>>

5HE� NEW� COMPLETE� GRAPHICS� CREATION�
PRESENTATION� PACKAGE� FOR� YOUR� "MIGA��
$OMES�COMPLETE�WITH�THE�FAMOUS�%IGI�7IEW�
(OLD
� %IGI�1AINT� AND� &LAN� 1ERFORMER

ONLY�_�*� �����

YOU�WANTED� TO� BUY�8ORDWORTH� BUT�
THOUGHT� IT � TOO� EXPENSIVE� BUY� THIS�
ONE��7ERY�SIMILAR� BUT�WITHOUT�4PEECH�
SYNTHESIS� AND� PRODUCED� BY�%IGITA

* ) '4 � M T X :Z Z

5HIS� BEST�SELLING�WORD�PUBLISHER�INCORPOc
RATES�MANY�FEATURES�FOUND�ONLY�IN�A�DESK�
TOP�PUBLISHER��"LSO�INCLUDES�AN�EASY�TO�USE�
DATABASE

*)'4�MVT:ZZ

5HE� LATEST�VERSION� OF� THIS� POWERFUL� %51�
PACKAGE� THAT�WE� RECOMMEND�� #ETTER� THAN�
ALOT�OF�%51�PACKAGES�ON� A�# ? JA IJJE T TE R �
THAN�MOST�ON�A�.AC

MYZ :ZZ

*/ 5 & 3 4 1 1

�!+#+

5HIS�NEW�SPREADSHEET�IS�HIGHLY�RECOMc
MENDED�AT�AT�A�BARGAIN�PRICE��'EATURES�
INCLUDE� GRAPHICS� PRESENTATION
� AND�
ADVANCED� MACROS

* ) '4 � MSU :ZZ

/EW
�COMPLETELY�RE�WRITTEN�VERSION�OF�THIS�
'AST�AND� 'AMOUS� HARD� DISK�BACKUP� UTILITY��
4UPPORTS�UP�TO���DISK�DRIVES
�VARIABLE�COMc
PRESSION�OPTIONS�AND�FULL�.ACRO�AND�"3&99�
SUPPORT��5HE�#EST�

* ) '4 � MTZ :ZZ
�0�-/ -���&��**'.::::<)?4�OVV:[[

N

"EG IS � 4ON IX ���������������������������������������_�����
" R T �% EPARTM ENT�1RO�� ������������ONLY�_�����
"MIGA�-OGO� PROGRAMMING�FOR�KIDS����_�&."..
"M IG A � 7 IS ION ���������������������������������� �_�����
"M OS � $ RE A TO R ������������������������������� _�����
"M OS � $ O M P ILE R ���������������������������� _�����
"M OS � �% �������������������������������������������_�����
" U D IO � & NG INEE R�������������������������� �_������
"UDIO �.ASTER�VERSION�����������������������_�����
# ROADCAS T� 5 I T LE R ����������������� O N LY_ L� � ���
$ ROSS% OS������������������������������������������ �_�& ."..
%ELUXE� .USIC� $ OSTRUCTION � 4ET���_�����
% E LU XE � 1 A IN T� � �������N OW � O N LY � _����
% E LU X E � 1 A IN T� ( � � � �N OW � O N LY � _�� ����
% E LU XE � 1 A IN T� ) � � � � �N OW � O N LY � _�����
%&71"$ � ������������������������������������������_�����
%E LUXE� 1 R IN T� �������������������������������������_����
% IS TAN T� 4UNS� NEW � VERSION����������� _�����
&ASY� ". 04 ���������������������������������������_�����
&91&35� % 3 "8 �������������0 / - : � _�����
&91&35� �% � +3���������������� 0 / - : � _�����
' LEX IDUM P � P R IN TE R � U T I L I TY ������������_�����
(#� 3OUTE � 1 LANNER�������������������������_�����
('"� #"4*$� ���� *NTERPRETER�0 / - : � _�����
) I4 O FT� #ASIC���������������������������������������_�����
) OM E� "CCOUNTS� ����������������������������_�����
*M AG INE� 7 � ��������������������������������������_������
-ATTICE�$�7ERSION� ��)."..
0PUS� % IRE C TO RY ��������������������������������_�����
1AGESETTER� �� % 51 ��������������������������_�����
1IXMATE������������������������������������������������ _�����
1LATINUM� 4CRIBBLE� W�P���������NOW� ONLY� _�����
1RO� 1AGE� PROFESSIONAL� 7�� %51�?������
1 RO TEX T�����8 �1 ������������FL08�ONLY�_�����
1 RO � 7 ID E O � 1 LUS����������������������������_������
2UARTE RBACK�5OO LS����������������������ONLY�_�����
4EQUENCER� 0 NE ������������������������������� �_�����
4UPERBASE� 1ERSONAL��������������������������_������
4CALA� ����������������������������������������������� _�����
563#0 � 13 */ 5 ������������������������������� _�����
7 IS TA �����������������������������������������������������_�����
7 ISTA � 1RO� �� 	�� .B� REQU IRED 
��������_�����
8 A LT � % ISNEY� " N IM A TO R ��������������� �_�����
8 O RDW O RTH � ���� WORD � PUBLISHER��_,'"..�
9COPY � 1 RO� INC�� HA RDW ARE �����������_�����

ON LY �_�������
*.B�4

"LL�OUR������DISKS�ARE�(6"3"/5&&%�'03�"� -*'&5*.&�AND�
ARE� $&35*'*&%� ����� &3303� '3&&� DOUBLE� SIDED
� DOUBLE�
DENSITY�DISKS�ARE�OF�THE�HIGHEST�QUALITY� IN�MAGNETIC�MEDIA�AND�
ARE�EXTENSIVELY�USED�BY�DUPLICATING�HOUSES

25:

�����������_ � � � � ��������������� _� ���
���������_ � � �� � ��������������_�� ���
���������_ � � �� � ��������������_�� ���
����� � �_�� �� � � � _�� ���
������ � � _ �� ��� ������������ _�� ���
��������_�������������������� _10"���
������_������ � � _10"��
4ONY�#RANDED�DISKS�COME�COMPLETE�WITH�LABELS
%ISK�-ABELS����������������NOW�ONLY�_����
%ISK�-ABELS����������������NOW�ONLY�_."..

��� B IT���NS� *.B�4*..�FO R�"CCELERATOR�
ON LY �_������

��� B IT���NS��.B�4*..�FO R�"CCELERATOR
ON LY �_������

����������)ARD�%RIVES
*MPACT� 4ERIES� **� )$��� $ONTROL� CARD

ON LY �_������

(+��/�� -$ .� 

� 	�Z_�2$/#� WT���	�-���-$1 

ON LY �_������

(+��/�� -$ .�

	�Z_�2$/#� STR���	�-���-$1 

ON LY �_������

(+��/�� -$ .�

�	�Z_�2$/#�TVR���	�-���-$1 

ON LY �_������

(+��/�� -$ .�

�	�Z_�2$/#�VTR���	�-���-$1 

ON LY �_���������
����������"CCELERATORS

(�'ORCE�������.)Z�WITH� *�.B����BIT�3".�
ON LY �_�������

(�'ORCE�������.)Z�WITH��.B����BIT�3".�
ON LY �_�������

(�'ORCE�������.)Z�WITH��.B����BIT�3".
ON LY �_�������

(�'ORCE�������.)Z�WITH��.B����BIT�3".
ON LY �_�������

" LL�(71�PRODUCTS�COME�W ITH �A�
FULL���YEAR�WARRANTY

5HIS�SCANNER�COMES�WITH�THE� LATEST�VERSION� ��SOFWARE��8 ITH� BRIGHT�AND�SHARP�GREY�SCALE�
PERFORMANCE� AND� FLEXIBLE� SCANNED� IMAGE� DISPLAY�MANIPULATION� OPTIONS�� 0PTIONS� INCLUDE�
$LEAN�UP
� EMBOLDEN
� RESIZE�AND�FLIP��)IGHLY�RECOMMENDED�BY�THE�REVIEWS�

_������O R�$OLOUR�VERSION�ONLY�_������

'OR� C RE A T IN G � SPECIA L� E FFE C TS � IN� V ID EO � P RO D U C T IO N �W ITH � GEN LOCKS

ON LY � _������

8 ITH �0PERATION�4TEALTH
�MOUSE�MAT
�
HOLDER�AND���YEAR�WARRANTY
�����%1*

I H F S � W � � 
 � �

)IGH� QUA LITY�MOUSE�FO R �THE �"MIGA��
'ULLY� M ICRO �SW ITCHED �

I H FS � X�� 
��

W ITH � BU ILT� IN� MODE� SWITCH� BOX� AND�
AUTO�PASS� TH RU � FUNCTION


ONLY������

*NCLUDES�DUAL� CON TRO L�FO R �OVERLAY�AND�
KEYHOLE�EFFECTS
�EXTRA�3(#�PASS�TH RU

ONLY�_������

*�MB� BY� ���� 4*..4� 	FO R�(71� AND� O THERS
������������������������������_������ 1E R � .B
��.B�BY���4IMMS�	FOR�(71�AND�OTHERS
���������������������������������������� �_������� 1E R���.B
*� .B�BY���%3".4�FOR�4UPRA�AND�OTHER�3".�APPLICATIONS��������������������������������_�����
*� .B� BY� �� ;*14����������������������������������������������������������������������O N \Y� _������ PER� .B
, ICKS TA RT� �������������������������������_������ ����BY���%3".�	%*-S

, ICKS TA RT� � ��������m��������������� �_������ IDEAL� FOR� "���� �� 4UPRA� )ARD� DRIVES� AND
'A TTE R� "GNES� ����"����������� �_�����
4UPER� %ENISE������������������������� �_�����
����� ,EYBOARD� CON TRO LLE R��������_, " . .
$*" �����"�%ISC�CONTRO LLER���������_����

OTHERS
��� 	� *� , 
 ��������������� NOW � ON LY � _ ( " ) .
- �� 	 *. B 
 ����������������� NOW � ON LY � _����
���� 	�. B
���������������NOW � ON LY � _����

#UILT�FO R � 'IRST� $HOICE� THESE� HIGH� QUALITY� 3".� MODULES�W ILL� TAKE�
YOU R�"����1LUS�O R �THE�NEW�"���� FINE� BU ILT� IN� REAL� TIM E�CLOCK
� UP�
TO ���.B�O F�CHIP� 3".�W ITH OU T�INVALIDATING�YOU R�WARRANTY


"���1� "���

6NPOPULATED����������������ONLY�_����������_�����
1OPULATED� TO� 4*�,������ ONLY� _����������_�����
#AAULATED� TO� *� .B����� ONLY� _����������_�����

#ECAUSE�SOME�OLDER�SOFTWARE�WILL�NOT�RUN�ON�THE�NEW������OPERATING�SYSTEM�'IRST�
$HOICE� LAUNCHED� THE� HIGH�QUALITY�1HOENIX�30.� SHARER�� 3ECOGNISED� AS� BEING�THE�
BEST� ON� THE� MARKET
� THIS� 30.� SHARER� FEATURES� A� FLEXIBLE� RIBBON� CONNECTION� SO�
THAT� IT�CAN� BE� POSITIONED�ANYWHERE�WITHIN�YOUR�"����1LUS�OR�"����� ,EYBOARD�
SWITCHABLE�SHARER�NOW�AVAILABLE�� " LL� O U R � 1HOENIX�PRODUCTS�$OME�
COM P LE TE �W ITH �A�FU LL���YEAR� REP LA CEM EN T�W A RRAN TY

5HE�ULTIMATE�"MIGA�"����EXPANSION��5AKE�YOUR�"����UP�TO���.B� 	���.B�WITH�THE�
"����1LUS
�� 'ITS� ONTO� THE�SIDE� EXPANSION� PORT�"UTO� CONFIGURES�WITH� NO� SOFTWARE�
PATCHING�

1LEASE� NOTE� THAT�WHEN� ������;*'�4� ARE� USED
� THE� 4UPRA� 3".� CAN� ONLY� BE� POPUc
LATED� TO� A�MAXIMUM� OF��� .B�� *F�YOU� USE� THIS� CONFIGURATION� AND�WANT� TO� FURTHER� *�
INCREASE�YOUR�CAPACITY�YOU�MUST�REPLACE�THE�������;*14�WITH� *� .B�BY���;*14�

-.B� POP� TO� *.B�������������������������������������� _�����
-.B� POP� TO� �� .B� USING� �����ZIPS���������_������
-.B� POP� TO� �� .B� USING� *.B��� ZIPS������_������
-.B� POP� TO� �� .B�����������������������������������������_������
-.B� POP� TO� -� .B���������������������������������������� _������
-.B� POP� TO� �� .B� FOR� ���������� RANGE�����_L�����

NOW�ONLY�_������OR�_������FOR�KEYBOARD�SWITCHABLE�VERSION
,ICKSTART�����ONLY�_������OR�,ICKSTART������ONLY�_�����

0RDER� BY� TELEPHONE� QUOTING� YOUR� CREDIT� CARD�
NUMBER�� *F�PAYING�BY�CHEQUE�PLEASE�MAKE�PAYABLE�
TO � '*345� $)0*$&�� *N� ANY� CORRESPONDANCE�
PLEASE� QUOTE� A� CONTACT� PHONE� NUMBER�AND� POST�
CODE��"LLOW���WORKING�DAYS�FOR�CHEQUE�CLEARANCE
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5OP�QUALITY�3".�EXPANSIONS�FOR�THE�"����COMPLETE�WITH�
BATTERY�BACKED�CLOCK�AND�ON�OFF�SWITCH��5HIS�3".�EXPANc
SION�W ILL�NOT�IN�ANY�WAY�INVALIDATE�YOUR�"M IGA�WARc
RANTY��
@@@@@@@@NOW�ONLY�_�����@@@@@@@@
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TO�ENABLE�PEOPLE�THAT�OWN�
THE�$OMMODORE�"�����

"CCELERATOR�TO� INCREASE�ITS�
SPEED�TO �A�FULL���.)Z�WHILE�

RETAINING�FULL�ORIGINAL�COMPATIB ILc
ITY
� 4O�DON�T�EVEN�THINK�ABOUT�
SWAPPING�YOUR�ORIGINAL�CARD�FOR�
A�FASTER�ONE�UNTIL�YOU�HAVE�SEEN�

THE�30$,&5�-"6/$)&3�
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5HE�6-5*."5&�BACK�UP�DEVICE�
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! "*
5HE�803-%4�FASTEST
�MOST�RELIABLE�HARD�DISK�BACK�UP�UTILITY�AVAILc
ABLE�FOR�THE�".*("�� #ACKS�UP�TO���FLOPPY�DRIVES� 	NOT��� LIKE� THE�
COMPETITORS
� OR�TO�5"1&�453&".&3�WITHOUT�THE�NEED�FOR�ADDITIONAL�
SOFTWARE
� HAS�A� BUILT�IN�4$)&%6-&3�� 4ELECTIVE� BACK�UP
� OR�%ISK�
*MAGE�� (UARANTEED
�BETTER�THAN�ANY�OTHER�ON�THE�MARKET�

".*("�%04����
@@@@@@@@@@@@@@ � � �� � � $0.1"5*#-&

*. 1 " $ 5 �� � � � ) " 3 % � %3 *7 &
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5HIS�LATEST�ADDITION�TO�THE�"MIGA�RANGE�OF�HOME�
COMPUTERS�IS�THE�IDEAL�SOLUTION�FOR�THOSE�OF�YOU�
ON�THE�MOVE
�DUE�TO�ITS�SIZE���INTERNAL�57�
.ODULATOR��$OMES�COMPLETE�WITH��� MEG�RAM
�
.OUSE
�146
����.EGABYTE�INTERNAL�)ARD�%RIVE�
	"����)%
�
�� :&"3�0/�4*5&�8"33"/5:� '3&&�
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&XTERNAL� MEMORY�EXPANSION� FOR�"MIGA�
����������1LUS�� "DDS�UP�TO���MEG�
�� . E G � � � � � � � � � � . E G � � � � � � �
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3HERE�ARE�TIMES�WHEN�
YOU�NEED�A�GREAT��
LOOKING�BACKGROUND�
TO�BOOST�A�BORING

ILLUSTRATION��5HERE�ARE�ALSO� @@
TIMES�WHEN�YOU�NEED�TO�MAKE��%�
OBJECTS� LOOK�REALISTIC�BUT�YOU�DONjT �
HAVE�THE� RIGHT�TEXTURE� IN�YOUR�
LIBRARY��8ELL
� HEREjS�A�BRIEF�ROUND�UP�
TO�POINT�YOU�IN�THE� RIGHT�DIRECTION�

�
������
���T��
��������
"�FEW� ISSUES� AGO� *� HAD� A� LOOK�AT�
4URFACE.ASTER
� AN�"MERICAN�TEXTURE�
MAPPING�HELPER�FOR� *MAGINE�WHICH�
CONTAINS�VARIOUS� IMAGES�FOR�MAPPING�
ON�TO ��%�OBJECTS�� *TjS�NOW�APPARENT�
THAT��%�SURFACE�MANIPULATION� IS�
BECOMING� INCREASINGLY�POPULAR
� AS�
THE�ADVENT�OF�A�MAJOR�NEW�COLLECTION�
OF�TEXTURES� FROM�THE�6,�PROVES�� *TS�
PRODUCER
�"LTERNATIVE� *MAGE
� HAS�
BEEN�BUSY� LATELY��"S�WELL� AS�3EVERSER�
	REVIEWED� LATER
� IT� HAS�JU S T� ISSUED�THE�
FIRS T� IN� ITS�SERIES�OF�TEXTURES� FOR��%�
AND��%�GRAPHICS�WORK��"ND� IT jS� A�BIG�
PACKAGE�

"LTERNATIVE��%�5EXTURES�
COMPRISES� TWELVE�DISKS
� EACH�
CONTAINING�ONE�ORIGINAL� TEXTURE� IN� A�
VARIETY�OF�FORMATS
� AND�TWO�BONUS�
DISKS�WITH� UTILITIES�AND�EXAMPLES�FOR�
3EAL�%�	VERSION� ����
� USERS��5HATjS�
OVER���.B�OF�PICTURE�DATA� ALONE��5HE�
LATEST�VERSION�OF�THE�EXCELLENT�7IEW�
PROGRAM� IS�ALSO� INCLUDED�FOR�YOU� TO�
USE�FOR�PLAYING�BACK�ANIMATIONS�AND�
SHOWING� IMAGES� IN�MANY�FORMATS�

*jVE�BEEN� USING�THE�TEXTURES� IN� A�
VARIETY�OF�PROGRAMS�AND� *jVE� BEEN�
VERY� IMPRESSED�WITH� THEIR�QUALITY��"LL�
THE� IMAGES�ARE�SCANNED� IN� ���BIT�
FROM� PHOTOGRAPHS� AND� ARE� PROVIDED

"�MAGNIFICENT�DEMO�IMAGE�PRODUCED�
WITH�3EAL�%�� �� �WHICH�SHOWS�OFF�
"LTERNATIVE��%�5EXTURES�TO�BEST�
ADVANTAGE��6SE�THEM�FOR�PICTURE�
BACKGROUNDS�TOO�
IN� THE�FOLLOWING�STANDARD�FORMATS�

n� ���X�������BIT�	��.�COLOUR
� *-#.
n� ���X����)".� 	�����COLOUR
� *-#.
n� ���X������COLOUR� *-#.
n� ���X������OR���COLOUR�GREYSCALE�
*-#.

5HE�TEXTURES�ARE� TAKEN�FROM� NATURAL�
SOURCES
� SKY
�GRASS
� TREES�AND� ROCKS
�
PROVIDING�A� RICH� CHOICE�OF�SURFACES�FOR�
�%�OBJECTS� AND� �%�BACKDROPS�� *jM�
INFORMED�THAT�THEYjRE�ALL� FROM� HOLIDAY�
SNAPS�TAKEN� BY�"L�S� OWN� )ENRI� #UJKO�

5AKE� NOTE
� THOUGH
� THA T��%�
TEXTURE�MAPPING�CAN� BE� VERY�MEMORY�
INTENSIVE�� &VEN�WITH� ��.B�OF�
MEMORY� *� FOUND�THAT�TWO�OF�THE�
TEXTURES�WOULDN�T� LOAD�WHEN� *�WAS�
USING� *MAGINE������ *� SUSPECT�THIS� HAS�
SOMETHING�TO�DO�WITH� THE�FACT�THAT�MY�
"MIGA�ONLY�HAS� �.B�OF�$HIP�3".��
)OWEVER
� BY�EITHER�CONVERTING�THEM�
TO� 3(#/� OR�REDUCING�THEIR�SIZE
� IT�WAS�
POSSIBLE�TO� USE�THEM�
" LTERNATIVE��%�5EXTURES�ARE�
AVAILABLE�FROM��" LTERNATIVE�*MAGE
� ��
-OTHAIR�3OAD
�"YLESTONE
� -EICESTER�
-&���2#�� S���������������"ND�THE�
PRICE �"�REASONABLE�_���

������?�����
+UST�AS� *� WAS�WRAPPING�UP�THIS�ARTICLE�
*� RECEIVED� A�DEMO�DISK�FOR�4CREEN�

��)0 �� !+�#�0�
��+*� !%� +&,� �
.!+ � + ��#�+�*+�
+�/+,)�*��*�.�##�
�*�)�-!�.*�& ��
�!�!�!��)��%� �
����3� ����2�
��-�)*�)�� ��%�
�,+&$�+!���!#��
%�$!%��,+!#!+0��&)�
0&,)��%!$�+!&%*

.AKER����
� FROM� %IGITAL� (RAPHICS�
-IBRARY�WHICH� PROVIDES� A�GLIMPSE� INTO�
A� COLLECTION�OF�OVER�A�HUNDRED� ���BIT
�
PROFESSIONALLY�DESIGNED� IMAGES�FOR�
VIDEO�AND�GRAPHICS�BACKGROUNDS�

5HERE�ARE� SIX�SAMPLE�FILES�WHICH�
HAVE�TO�BE�DECOMPRESSED�FROM�THEIR�
�%(-�FORMAT� INTO����BIT�PICTURES�
BEFORE�USE��5HIS�DOESNjT �MEAN�THAT�
YOU� NEED� A����BIT�DISPLAY�DEVICE�TO�
USE�THEM
� AS� THE� PICTURES�COULD� BE

EASY�TO�ACHIEVE�WITH� $-*�COMMANDS�
"S�YOU�CAN� SEE�FROM�THE� PICTURE
�

QUALITY� IS� HIGH�� *�WAS� IMPRESSED�WITH�
ALL� �� SAMPLES� PROVIDED
� ESPECIALLY� IN�
���BIT�� 0DDLY�THOUGH
� SOME�OF�THE�����
BIT� PICTURES�ARE�DITHERED�� 4URELY�THIS�
ISNjT � RIGHT
� BUT�FROM�WHAT� *jVE�SEEN
�
THE� 64�PRICE�OF�������� LOOKS�
REASONABLE
� AND�FOR�THOSE�WITHOUT�
���BIT�DISPLAYS
� A�5OP���� SET�OF�)".�
IMAGES� IS� AVAILABLE�AT� �������

-ASTLY
� FOR�WEDDING�VIDEOGRAPHERS�
OUT�THERE
� A� SPECIALIST�SET�OF����
IMAGES� IS� PROVIDED� IN� ���BIT�	������
�
AND�)".� 	������
�� *F�THEY�ARE� UP�TO�
THE�QUALITY�OF�THE�4CREEN�.AKER�PICS� *�
SHOULD� THINK�THEY�LL�GO�DOWN�WELL��
,EEP�YOUR�EYES�PEELED�FOR�4CREEN��
.AKER�IN�THE�6,�� * F �YOU�CANjT �W AIT�� �
5HE�% IG ITA L�(RAPHICS�-IBRARY
����� �
5HIRD�"VENUE
�4UITE�����
�/EW�
:ORK
�/:�������� # ��������������
� � � � ��'"9�����������

�����������������:::
0N�THE�SUBJECT�O F�TEXTURES�AND�THINGS�
*� THOUGHT� *jD� SHARE�TH IS� INTERESTING�
PRESS� RELEASE�WITH�YOU�� *T�ORIGINATES�
FROM�"M3EPORT
� AN�"MERICAN�
ELECTRONIC�MAGAZINE� FOR�THE�"MIGA�
COMMUNITY
� ALSO�AVAILABLE�ON�$*9���

����

���
�����
.ANNIKIN�4CEPTRE�(RAPHICS�4HIPS�
5EX5ILES�7OLUME� *�� �**
.ANNIKIN� 4CEPTRE�GRAPHICS�
ANNOUNCES� 5EX5ILES
� A� PREMIER�
COLLECTION�OF�TRUE�COLOUR�SEAMLESS�
IMAGES�FOR�USE� IN��%� RENDERING
�
IMAGE�PROCESSING
� PAGE�LAYOUT�AND�
DESIGN� PROGRAMS�� 5EX5ILES�WILL� SHIP� IN�
���BIT� *''�FORMAT�FOR�THE�"MIGA�AND�
/EW5EK�S�7IDEO�5OASTER�ON� +UNE� �

������ 'UTURE� RELEASES�WILL� INCLUDE�
���BIT�5*''�FOR�THE�"PPLE�.AC�AND�
*#.�COMPATIBLE�GRAPHICS�PACKAGES�

5EX5ILES�ARE�ALGORITHMICALLY

(*!�!&���&���.�!$��!$!,1
5EX5ILES�WILL� BE�AVAILABLE�THROUGH� RESELLERS�AND�DIRECTLY�FROM�.ANNIKIN�4CEPTRE�
(RAPHICS�FOR�A�SUGGESTED� PRICE�OF��������PER�VOLUME�� &ACH�CONTAINS����TRUE��
COLOUR�IMAGES�ON���� LOW�DENSITY�DISKS��5HE� INITIAL� RELEASE�WILL� BE�COMPRISED�OF�
TWO�VOLUMES�� �7OLUME����5HINGS�5HAT�(O�#UMP�AND�7OLUME����.EGA.APS��
%EMO�DISKS�ARE�AVAILABLE�FOR������
� POSTAGE� INCLUDED�

.ANNIKIN�4CEPTRE�(RAPHICS
������*NDIANA�"VE
� 8 INTER�1ARK
�'-�������
d�	���
���������� '"9��	���
� ��������

CONVERTED�TO �OTHER�FORMATS
� THOUGH�
THEY�WILL� OBVIOUSLY� LOOK�BEST� IN����BIT�

0NE� INNOVATORY�ASPECT�O F�THE�
DECOMPRESSION� PROGRAM� IS�THAT�THE�
PICTURE�DIMENSIONS�CAN� BE�ANYTHING�
UP�TO������X�����
� THOUGH�THE�USER�
CAN� ALSO�OPT�FOR�THE� LESS�EXOTIC�
OVERSCAN� 1"-�OR�/54$�FORMATS�

5O� UTILISE�4CREEN�.AKER�S�FULL�
POTENTIAL� A�HARD�DISK� IS� REQUIRED��5HE�
���� IMAGE�FILES�OCCUPY�AROUND��.B�
IN� COMPRESSED�FORMAT
� OR����.B�
WHEN� UNCOMPRESSED�� %Ec
COMPRESSION� IS�QUITE�FAST
� AND� IS

GENERATED�TEXTURES� SIMULATING�A�
VARIETY�OF�SURFACES�� &ACH�MEASURES
����BY����� PIXELS
� REDUCING�MEMORY�
REQUIREMENTS�AND�ALLOWING�USERS�WITH�
LITTLE�MEMORY�TO �ENJOY�TRUE�COLOUR�
IMAGE�MAPPING�

&DGE�MAPPING�ENSURES�SEAMLESS�
TRANSITIONS� FOR�TILING�FILLS � IN� PAINT�
PROGRAMS�AND�TEXTURE�MAPPING� IN�
THREE�DIMENSIONAL� RENDERING�AND�
MODELLING�SOFTWARE�� 5EX5ILES�ARE�
COMPATIBLE�WITH� ALL� SOFTWARE�
PACKAGES�WHICH�SUPPORT����BIT� *''�
*-#.�GRAPHIC�FILE� FORMAT�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����
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5HE�RESULTS�OF�IDENTICAL�DIGITISING�SETUPS��%IGI�7IEW�	RIGHT
�TOOK�MORE�THAN�
TWICE�AS�LONG�TO�GRAB�AN�IMAGE�AS�%IGI5IGER��/EITHER�IMAGE�HAS�BEEN�RETOUCHED

�
�
�
���� 


(� FIRST�ENCOUNTERED�THE�

%IGI5IGER�VIDEO�DIGITISER�AND�
3(#�SPLITTER�COMBO� IN�MID��
�����AT�THE�"MI�&XPO� IN�

#ERLIN�� *T� LOOKED� INTERESTING
�SO� *� LEFT�
MY�CARD�WITH� ITS�MAKER
� HOPING�A�
REVIEW�WOULD�FOLLOW��/OW
�A�YEAR�
LATER
� *jVE�HAD�THE�OPPORTUNITY�TO�GET�
MY�PAWS�ON�VERSION����8HAT�FOLLOWS�
IS�A� RUNDOWN�OF�THIS�(ERMAN��
PRODUCED�GRABBER�

�������
������
5HE�PACKAGING�CLAIMS�THA T�%IGI5IGER�
IS� A�FAST�OPERATOR�AND
� AT� LEAST�
COMPARED�TO�%IGI�7IEW�(OLD
� THIS�
CLAIM� APPEARS�TO �BE�TRUE�� �%IGI5IGER�
IS� A T� LEAST�TWICE�AS�FAST�AS�%IGI�7IEW�
IN� ALL� DEPARTMENTS�� &VEN�AT�THESE�
SPEEDS�THE�%IGI5IGER�PRODUCES�CONc
SISTENTLY�BETTER�OVERALL� QUALITY�THAN�
/EW5EKjS�ORIGINAL� BOSS�DIGITISER�

%IGI5IGER�IS�THE� LARGEST�DIGITISER�
*jVE�SEEN�FOR�THE�"MIGA
� CLOSELY�
RESEMBLING�A�4HORTER�0XFORD� &NGLISH�
%ICTIONARY� IN�SIZE�� *T� IS�CREAM

COLOURED�WITH� BLACK�TIGER�STRIPE�
TRANSFERS
� POWERED�BY�A�MAINS�
ADAPTOR�	INCLUDED
�ATTACHING�TO�THE�
PARALLEL� PORT�BY�A�GENEROUS� LENGTH�OF�
CABLE��$OMPOSITE�VIDEO� IS�FED� TO�THE�
REAR�OF�THE� UNIT�VIA�A� 1HONO�SOCKET�

���������	�������
0N�THE�FRONT�ARE�THREE�KNOBS�WHICH�
CONTROL� BRIGHTNESS
� CONTRAST�AND�
COLOUR��5HESE�AFFECT�THE�SIGNAL� BEFORE�
IT� IS�DIGITISED
� AND� ARE�THUS�USEFUL� FOR�
ADJUSTMENTS�AND� CORRECTIONS� TO�THE�
VIDEO�TO�BE�DIGITISED�� #Y� INCREASING�
THE�$ONTRAST�FULLY
� FOR�EXAMPLE
� A� LINE�
ART�EFFECT�CAN� BE�OBTAINED��"�FOURTH�
KNOB
�MARKED�4:/
� IS�FOR�DEALING�
WITH� SYNCHRONISING�ERRORS�PRODUCED�
BY�SOME�753S�

/OW�FOR�THE�SOFTWARE�� 1ROVIDED�
ON�THE� SINGLE�DISK� IS� THE�MAIN�
PROGRAM
� SOME�DEMO�PICTURES
� AND�A�
SLIDE� SHOW�PROGRAM�FOR�VIEWING�THEM��
4TRANGELY
�WHILE�THE�MANUAL� IS�
ENTIRELY� IN�(ERMAN
� THE� PROGRAM� IS�
ALSO�AVAILABLE� IN� AN� &NGLISH�VERSION�

#,/1% ,*&+$��11/� 1&,+0
/EW�SOFTWARE�IS�BEING�DEVELOPED�FOR�%IGI5IGER�**�WHICH�SHOULD�BE�AVAILABLE�
SOON�� *T�WILL� INCLUDE�

n� %IRECT�SUPPORT�FOR�DIFFERENT�GRAPHICS� CARDS� SUCH� AS�"7 IDEO L� ���
n� 3(#�SAVING�	FOR��� ��� �B IT�FORMAT

n� "3EXX� INTERFACE
n� 6SER�DEFINABLE�COLOUR�PALETTE
n� 0NE�STEP�DIGITISING�AND� SAVING�OF�A� FRAME�SEQUENCE
n� %51�MODE�TO�CONVERT�COLOUR�TO���COLOUR�OR�GREYSCALE�DITHERED� IMAGES
n� 3EMOTE� CONTROL� FOR�FRAME�GRABBING�FOR�753S�WITH� FRAME� ADVANCE�FACILITY

4OUNDS�GOOD
� DOESN�T� IT 

5HIS�HELPED�ME� NO�END
� AS� *� REALLY�
HAVENjT �GOT�TO �GRIPS�WITH�WORDS� LIKE�
4PANNUNGSWAHLSCHALTER�YET�� 3OLL� ON
����
� THEN�WEjLL� REALLY�BE� IN� TROUBLE�

"�QUICK�DOUBLE�CLICK�ON�THE�
PROGRAM� ICON� AND�WEjRE�OFF��"LL� THE�
USUAL�"MIGA�FEATURES�� �PULL� DOWN�
MENUS
� COLOUR�PALETTES
� SCREEN�
RESOLUTIONS�� � IN� FACT
� THERE� SEEMS�TO�
BE�NOTHING�UNUSUAL� HERE�

��������
���
��
"T� LEAST�UNTIL�YOU�FIND� THE�5EST�
COMMAND
�WHICH� ACTIVATES�A� USEFUL�
FEATURE�FOR�MONITORING�WHAT�YOUR�
VIDEO� SOURCE� IS�UP�TO��5HOUGH�5EST�
ONLY�OPERATES�WHEN�THE� SCREEN�
RESOLUTION� IS� SET�TO � LO�RES� 	����X�
���
� IT�DOES�ALLOW�YOU� TO�VIEW�THE�
VIDEO�ON� YOUR�"MIGA�MONITOR�� �FOR�
PREVIEWING
� TH IS� IS� SUFFICIENT�� 'OR�
THOSE�WHO�USE�CAMERAS�WITH� NO�
VIEWFINDERS�OR�PREFER�TO �SEE�A� LARGER�
IMAGE�THAN�ON�MINIATURE�MONITORS�OR�
WHO�DIGITISE�DIRECT�FROM�7$3
�THE�
5EST�SETTING�WILL� BE� A� HELP��
*NCIDENTALLY
� ALTHOUGH�%IGI5IGER�IS�
NIPPY
� IT� ISNjT �A� REAL�TIME�DIGITISER
� SO�
ANY�7$3� USED�FOR�DIGITISING�MUST�BE�
CAPABLE�OF�A�STEADY�FREEZE�FRAME�

%IGI5IGER�HAS��� PRESET�SCREEN�
SIZES� TO� CHOOSE�FROM
� RANGING�FROM�
STANDARD�����X����� LO�RES�TO� ����X�
����HI�RES�� 4IZE� IS� SET�BEFORE�
DIGITISING
� BUT�THE�NUMBER�OF�COLOURS�
IS�DETERMINED�AFTER�THE�PICTURE� HAS�
BEEN�GRABBED�� "NYTHING�UP�TO������
	)".
�COLOURS� CAN�BE� USED
�
DEPENDING�ON�THE� SCREEN� RESOLUTION�

5HERE� ARE�SIX�SETTINGS� FOR�THE�
DIGITISING�METHOD
�5EST�BEING�ONE�OF�
THEM�� 0F�THESE
� TWO�ARE�MORE� NOVELTY�
EFFECTS� THAN� SERIOUS�METHODS
�WITH�
"NTIQUE�GIVING�A�SEPIA�TONE�TO�THE�
GRABS�AND� 1SEUDO�$OLOURS�GIVING�A�
PSYCHEDELIC�FALSE�COLOURING�TO�THE�
DIGITISED� IMAGE��5HE� REMAINING�THREE
�
#LACK�AND�8HITE
� $OLOUR�.ANUAL� AND�
$OLOUR�"UTO
� ARE�BY�FAR�THE�MOST�
USEFUL�� #LACK�AND�WHITE�DOES� AS� ITS�
NAME�SUGGESTS� AND�GRABS�ONLY� IN�
BLACK�AND�WHITE�� $OLOUR�.ANUAL� IS�
USEFUL� FOR�THOSE�WHO�USE�A�BLACK�AND�
WHITE�CAMERA�WITH� A�COLOUR�FILTER�
WHEEL� AS�THE�USER� IS� PROMPTED�TO�
CHANGE�THE�FILTER�COLOUR�AFTER�EACH�
SEPARATE� PASS�� $OLOUR�"UTO�UTILISES�
THE�%IGI5IGERjS�BUILT�IN� COLOUR�SPLITTER�
FOR�DIGITISING�COLOUR�COMPOSITE�VIDEO�
FROM� CAMERAS� AND�OTHER�SOURCES�

0NCE�AN� IMAGE� HAS� BEEN�
DIGITISED
� A�$OLOUR�.IXTURE� REQUESTER�
APPEARS�WITH�SELECTIONS�FOR�THE�
NUMBER�OF�COLOURS� 	��THROUGH�����

�
COLOUR�CONTROL� 	3ED
� (REEN�OR�#LUE�
INCREASE�DECREASE

� PALETTE�
COMMANDS�AND� )".� SHARPNESS�
.OST�OF�THESE�FUNCTIONS�ARE� SELF��
EXPLANATORY
� THOUGH�THE� 1ALETTE�
FUNCTIONS�NEED� A� LITTLE�CLARIFICATION�

5HE�1ALETTE�COMMANDS�CONSIST�OF�
A�BAR�MARKED� 'IX
�"UTO�AND�FIVE�OTHER�
SETTINGS�MARKED�"�TO� &�� 4OME�OF�
THESE�ARE�FOR�OPTIMISING�THE� PALETTE�
OF�THE�DIGITISED� PICTURE
�WHILE�THE�'IX

�
 ".*("�4)011&3�n �*446&� ���n �4&15&.#&3�����

SETTING�FORCES�ALL� SUBSEQUENTLY�
DIGITISED� IMAGES�TO�BE�MAPPED�WITH�
THE� SAME� PALETTE�� �VERY�USEFUL� FOR�
THOSE�WHO�WISH�TO�MAKE�ANIMATIONS�
IN�%1AINT�WITH� A�GRABBED�SEQUENCE�

�����������
��
)OW�WELL� DOES�THE�%IGI5IGER�PERFORM �
*� TESTED� IT�UNDER�VARIOUS� CONDITIONS�
WITH�BLACK�AND�WHITE
� COLOUR�AND�7$3�
INPUTS�AND� *� FOUND�THE� RESULTS�WERE�
VERY�GOOD�� *� HAD�TO�SPEND� SOME�TIME�
MAKING�SMALL� ADJUSTMENTS�TO� THE�
FRONT�PANEL� CONTROLS
� BUT� *�WAS�
SATISFIED�WITH�%IGI5IGERj S� OUTPUT�� *N� A�
HEAD�TO� HEAD�WITH�%IGI�7IEW�	MY�
STANDARD�DIGITISER
�THE�%IGI5IGER�
SHONE� IN� MOST�DEPARTMENTS�� 4PEED�
AND�QUALITY�WERE�ALMOST�ALWAYS�
BETTER�WHEN� USING�THE�%IGI5IGER��5HE�
ONLY�MINUS� IS� IN�THE�SOFTWARE�AND�THE�
LACK�OF�3(#�SAVING��"S�FAR�AS� IMAGE�
MANIPULATION�GOES�%IGI�7IEW�OFFERS�
MORE�FLEXIBILITY� IN� PROCESSING
�WHILE�
%IGI5IGER�PROVIDES� IT�MOSTLY� IN�
HARDWARE�� 1ICTURES� CANNOT�BE� LOADED�
BACK� INTO�%IGI5IGERj S� SOFTWARE�FOR�
REPROCESSING�AS�WITH�%IGI�7IEW�AND�
MORE�OPTIONS�FOR�SOFTWARE�CONTROL�
OVER�DITHERING�WOULD� BE�USEFUL�� 0THER�
THAN�THA T� *� LIKED�%IGI5IGER�A� LOT�

%IGI5IGER�WORKS�WITH� ALL� "MIGAS
�
AND�SHOULD� BE�COMPATIBLE�WITH�MOST�
TURBO�CARDS�� �.B�3".�OR�MORE� IS�
RECOMMENDED�

& . . . " ) . " 7 7 ) �
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%OCUMENTATION�     
*TjS�ALL� IN�(ERMAN�AT�THE�MOMENT
� BUT�IT�
LOOKS�VERY�COMPREHENSIVE�

'EATURES� n �n �n �n �'
3EPLETE� IN�BOTH�HARDWARE�AND�SOFTWARE�

&ASE�0F�6SE� n �n �n �n �'
7ERY�SIMPLE�TO�SET�UP�AND�USE�

4PEED� n �n �n �n �n
#LISTERINGLY�FAST�

0UTPUT�2UALITY� P �P �P �P �'
7ERY�HIGH�STANDARD�

1RICE� n �n �n �'�'
1ERHAPS�A� LITTLE�HIGH
� BUT�PROBABLY�WORTH� IT�

�1 -�''� -�/$)"� A�A�A�A�*
"�GOOD�VALUE�ALL�ROUND�DIGITISER�IF�YOU�NEED�
SPEED�AND�QUALITY�
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������������������������������ � �� �������� �� ��� � ����q�� ��������� �� q� TI,�� n. + K I T F FE F � IS A T F V A
"N�EASY�TO�OPERATE�MENU� IS�THE�HEART�OF�3EVERSER��1OINT�AND�CLICK�FOR�ACTION

��������
(� MUST�ADMIT� *�WAS�SCEPTICAL�

WHEN� *�FIRST�HEARD�OF�3EVERSER

� � *� HONESTLY�THOUGHT� *�WAS�
HAVING�MY�LEG�PULLED�� #UT�

STRANGER�THINGS�HAVE�HAPPENED�AND�
WHEN�A�PLAIN�BROWN�ENVELOPE�CAME�
THROUGH�MY�LETTER�BOX� *�WAS�NOT�
SURPRISED�TO�FIND�A�COPY�OF�
1ARCSOFTjS�3EVERSER�	VERSION�
�������
� INSIDE�

0NE� LOOK�AT�THE� PACKAGING�AND� *�
WAS�ALMOST�CONVINCED�THAT�3EVERSER�
WAS�AN�ELABORATE�JOKE�� k"LSO�
AVAILABLE� FOR�/$UBE
� $RAY9L�AND�
"RMITAGE�4HANKSl 
� THE�BLURB�SAID��
k 1ROGRAMMED� BY�%R�"NTHONY�$WIK�
USING�A� TRANSPUTER�BASED�
$EBEL'OUR#OXl �� (OOD�GRIEF�� �HAD�THE�
FOLKS�AT�"LTERNATIVE� *MAGE� LOST�THEIR�
REALITY�PILLS 

�������
���
����
��5
:ES
�3EVERSER�ACTUALLY�DOES�EXIST�
AND�DOES�WHAT� IT�SAYS� IT�DOES��8HICH�
IS�VERY�SIMPLE� REALLY�� 3EVERSER�
MANIPULATES� FILE� NAMES�� 	3EADERS�
DRIFT�AWAY�TO�MARVEL� AT�TRAFFIC� LIGHTS�
CHANGING
� THRILL� AT�PAINT�DRYING�ETC
��
8HAT�S�MORE
� IT �S �VERY�HANDY
� IF�
YOU�RE� AN� ANIMATOR�� -ET�ME�EXPLAIN���

*F�YOU� MAKE�AN�ANIMATION�WITH
�
FOR� INSTANCE
� %1AINT
� AND�THEN�SAVE�
ALL� THE�FRAMES�AS� SEPARATE� PICTURES
�
THEY�WILL� BE� NUMBERED� IN� SEQUENCE�
AS�/".&���
� /".&����ETC�� 'INE�
AND�DANDY� IF�THA TjS�WHAT�YOU� NEED��
#UT
� BEING�AN� ANIMATOR
� YOU�MIGHT�
WANT�TO�USE�THIS� SEQUENCE�OF�
PICTURES� AS�PART�OF�A�MORE�COMPLEX�
ANIMATION� THAT�YOU�RE�BUILDING� IN� A�
�%�PROGRAM�SUCH� AS�3EAL��%

*MAGINE�OR�7IDEO4CAPE�� 5HE�ONLY�
PROBLEM� IS� THAT�THERE� IS� NO� STANDARD�
NAMING�SYSTEM�FOR�PICTURE� FILES��
3EAL�%�APPENDS�FILES�AS�/".&0
�
/".&�
� *MAGINE� REQUIRES�THEM�TO�BE�
CALLED� 1*$�����
� 1*$�����
�
7IDEOSCAPE�NAMES�FILES� 1IC0L
� 1IC���
ETC�AND�4CULPT�WANTS� FILES� LIKE

/".&�� �IMAGE��5HIS�MEANS�THAT�
EVERY�TIME�YOU�WANT�TO� LOAD� A�SET�OF�
PICTURES� INTO�ONE�OF�THESE�PROGRAMS�
THEY�HAVE�TO�BE� RENAMED�

5O�GIVE�YOU� AN� IDEA�OF�THE�
USEFULNESS�OF�3EVERSER�LE T�S � SAY� *jVE�
PREPARED� A� ���FRAME�ANIMATION� IN�
%1AINT�WHICH� *�WANT�TO� HAVE� PLAYING�
BACK�ON�THE�SCREEN� OF�A��%�TELEVISION�
THAT� *jM� ANIMATING� IN� *MAGINE�� 5HE�
FIRS T�STEP� IS�TO� SAVE�THE�FRAMES�AS�
SEPARATE� IMAGES
� WHICH�%1AINT�WILL�
CALL� 1IC00L�TO� 1IC����� #UT� *MAGINE�
REQUIRES�THAT�THEY�ARE� CALLED�
1IC������TO�1IC������� 0,
� IT�S � FAIRLY�
EASY� IN� TH IS� INSTANCE�TO� RENAME�
THEM� BY�HAND
� ESPECIALLY�BY�USING�A�
UTILITY� LIKE�%ISK.ASTER
� 4*%�OR�
%IRECTORY�0PUS�� #UT�WHAT� IF� *� HAD�
����FRAMES�TO� RENAME� INSTEAD�OF�
�� �"�SMALL� TASK�WOULD� BECOME� A�
GRINDING�CHORE�� )OWEVER
� AFTER�USING�
3EVERSER�*j LL� NEVER�GO�BACK�TO�MY�OLD�
POWDER�

�
��

�
���
���
�
"LL� THA TjS� REQUIRED� IS� TO� LOAD� UP�
3EVERSER�FROM� THE�$-*� OR�8ORKBENCH
�
SELECT�THE� PICTURE� SEQUENCE� *�WISH� TO�
MANIPULATE�AND�THEN� SELECT�THE�
FORMAT� *�WISH� TO� RENAME� IT�TO �FROM�
THE� SIDE� PANELS�� "FTER�CONFIRMING�MY�
SELECTION
� 3EVERSER�RENAMES� ALL� THE�
ASSOCIATED�FILES�� "S� SIMPLE� AS�THAT�

$URRENTLY�SUPPORTED� SYSTEMS�ARE�
3EAL�%
� *MAGINE
� %1AINT
� 4CULPT�AND�
7IDEOSCAPE
� THOUGH� *� UNDERSTAND� AT�
ADDITIONS� ARE� BEING�MADE�TO�CATER�FOR�
$AIIGARI
� -IGHTWAVE�%
� 7ISTA1RO
�
%RAW�%�AND� �%�1ROFESSIONAL�

3EVERSER�DOES� SEVERAL� OTHER�
USEFUL� TASKS�� *T�CAN� RENAME�A� PICTURE�
FILES� IN� REVERSE�ORDER�� �WHERE�THE�FIRST�
FRAME�BECOMES�THE� LAST
� THE�SECOND�
THE� PENULTIMATE� AND� SO�ON�� 1AY�
ATTENTION� HERE
� BUDDING�ANIMATORS��
5HIS�MAY�SEEM� LIKE�A�MENIAL� TASK
�
BUT�TRY�DOING�TH IS�BY�HAND� SOMETIME �
5HEN�YOUjLL� SEE�MY�POINT�

!Y�HAPPY�COINCIDENCE�
ANOTHER�(ERMAN�DIGITISER�
CAME�MY�WAY�THIS�MONTH��
$ALLED�THE� 7-AB
� IT � IS�AN�

INTERNALLY�MOUNTING
� HALF�SIZE
� ;ORRO
**
� HIGH�QUALITY�FAST�SCAN�FRAME�
GRABBER�FOR�"MIGA���������� �
�� � �� �COMPUTERS�AND� IT�COSTS�
_����� *NTERESTED �5HEN� READ�ON���

7-AB�USES�CUSTOM�VIDEO�CHIPS�
USUALLY�FOUND� IN�MORE�EXPENSIVE�
VIDEO�EQUIPMENT�AND�COMMUNICATES�
WITH�THE�OUTSIDE�
WORLD�VIA�TWO�
SOFTWARE�
SELECTABLE�
COMPOSITE�VIDEO�
INPUTS��5HE� IMAGE�
IS�GRABBED� BY�THE�
VIDEO�CHIPS�AND�
THEN� STORED� IN� AN�
ON�BOARD� ���,�
BUFFER
�WHICH�
GIVES� )AFOTHE�
CAPABILITY�OF�GRABBING�A�FRAME� IN� REAL�
TIME�FROM� ANY�COMPOSITE�VIDEO�
SOURCE
� INCLUDING�NON�TIME�BASE�
CORRECTED�753S�

���

���������

"S� 7-AB�DIGITISES� IMAGES� IN� A�:67�
FORMAT�	VIDEO�CHROMINANCE�AND�
LUMINANCE�COMBINED
� IT� IS� POSSIBLE�
TO �ACHIEVE�VERY�HIGH�QUALITY�GRABS�
AND�WHILST�THESE�ARE�NOT����BIT�THERE�
IS�ONLY�MINIMAL� LOSS�WHEN� A�:67�
GRAB� IS�CONVERTED�TO ����BIT�� *N� FACT
�
THERE� IS� REALLY�NO�POINT�TO �GRABBING�
IN� ���BIT�ANYWAY�SINCE�AN�OVERSCAN�
����X����� IMAGE�CAN�ONLY�HAVE� A�
MAXIMUM�OF��������COLOURS
� OR�
APPROXIMATELY����BITPLANES
� NOT�����
)OWEVER
� THE�GRABBED� IMAGE�CAN� BE�
DIRECTLY�DISPLAYED�ON�"$4jS�
)ARLEQUIN� BOARD�FOR�FULL� EFFECT�AND�
CAN�BE� LATER� RETOUCHED�WITH� 571AINT
�
FOR�EXAMPLE�

"S� 7-AB�ALSO�HANDLES�/54$�
VIDEO�WITH�EASE� *� TRIED� A�SMALL�
EXPERIMENT�� *� CONNECTED�THE�OUTPUT�
FROM� A�7IDEO�5OASTER�DIRECTLY�TO �THE�
7-AB
� SWITCHED� IT�TO �/54$
� AND�THEN�
GRABBED� A�FRAME�FROM�ONE�OF�THE�
5OASTERjS� FRAMESTORE� IMAGES
�WHICH�
ARE�VERY�HIGH�QUALITY�� *� THEN�
CONVERTED� THE�:67�GRAB�TO� ���BIT�
AND� REDISPLAYED� IT�WITH� THE�5OASTER��
5HE�QUALITY�WAS�MAGNIFICENT�

*N� FACT
� *� TESTED� 7 LAD�WITH�7)4
�
)I�#AND�6�.ATIC
� )I���AND�OFF�AIR�
VIDEO
� AND
� THOUGH�OBVIOUSLY� LIMITED�
BY�THE�CHARACTERISTICS�OF�EACH

FORMAT
� *�WAS�VERY� IMPRESSED�WITH�
THE�QUALITY�OF�GRABS�WHICH�COULD� BE�
OBTAINED�

5HE� HIGHER�THE�QUALITY�YOU� FEED�
TO � 7-AB
� THE� BETTER�THE� RESULTS�YOU�
GET�BACK�

5WO�THINGS� STRUCK�ME�
IMMEDIATELY�ABOUT�THE� 7-AB�
SOFTWARE�� � ITS�CLEAN�CUT� LOOK�AND�
HOW�EASY�TO�USE� IT�WAS��"ND� NO�
NEED�TO�WORRY�ABOUT� LEARNING�
(ERMAN� AS�AN� &NGLISH�VERSION�OF�THE

SOFTWARE� IS� PROVIDED�� "FTER�A� LITTLE�
EXPERIMENTING�*� DISCOVERED� HOW�TO�
CONFIGURE� 7-AB�TO �MY�NEEDS� AND�
START�GRABBING�� #ELIEVE�ME
�THIS�
SOFTWARE� IS� FLEXIBLE�

'OR�A� START
� THERE�ARE� LOADS�OF�
OPTIONS��8ANT�AN�ON�SCREEN�MONITOR�
TO �SEE�WHATjS� HAPPENING�WITH�YOUR�
VIDEO� SOURCE � /O� PROBLEM
� THOUGH�
IT �S � ALWAYS� IN� BLACK�AND�WHITE� FOR�
SPEED��8ANT�TO� CHECK�THA T�YOU�JUS T�
GRABBED�THE� RIGHT�PICTURE �/O�
PROBLEM�� �CONFIGURE�THE�1REVIEW�
SCREEN
� WHICH� IS� SCALABLE
�
WINDOWABLE
� #�8
� COLOUR�OR�
DISPLAYED�ON�)ARLEQUIN��8ANT�TO �
GRAB� IN� HI�RES�COLOUR �/O�PROBLEM
�
CHOOSE�FROM�FULL�FRAME
� COLOUR
� HIc
RES
� AND�SET�THE� IMAGE�SIZE�TO�
ANYTHING�UP�TO�FULL�FRAME�OVERSCAN��
"ND�THEREjS�MORE
� IN�THE�SHAPE�OF�
COLOUR
� BRIGHTNESS
� CONTRAST�AND�
GAMMA�CORRECTION� AND�CHROMINANCE
�
LUMINANCE�AND� NOISE�FILTERING�

���������
��
(RABBING� IS�EFFECTED�BY�DEFINING�THE�
REQUIRED�SCREEN�FORMAT
� THEN� SIMPLY�
HITTING�A�HOT�KEY�OR�A�MOUSE�CLICK�ON�
A�GADGET�� *F�AUTO�PREVIEW� IS�
SELECTED
� A� REPRESENTATION�OF�THE�
GRABBED�:67�IMAGE�WILL� APPEAR�ON�
SCREEN
� IN�AN�"MIGA�MODE�O F�YOUR�
CHOICE��5HE�:67� IMAGE�WILL� REMAIN�
IN�THE� 7-AB�S�BUFFER�UNTIL� CLEARED�OR�
REPLACED� BY�A�NEW�GRAB�

4OMETIMES� A�PROBLEM� ARISES� IN

CONTINUED�ON�PAGE���
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�
���
���
�� ;ORRO� **�CARD�FOR�"���������
�� ���,B�HIGH�SPEED�FIELD�MEMORY�3".� 	BUFFER

�� 5WO�SOFTWARE�SELECTABLE�COMPOSITE�VIDEO�INPUTS�
�� ���X����MAXIMUM�RESOLUTION
�� 3EAL�TIME�GRABBING�OF�SINGLE�FRAMES
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+UST�WHY� IS�TH IS�FEATURE� SO�
USEFUL �0FTEN�THE�EASY�WAY�TO�MAKE�
AN� ANIMATION�DO�WHAT�YOU�WANT� IS�TO�
CONSTRUCT� IT� IN� REVERSE�FROM� ITS� END�
FRAME�TO� ITS� START��"N� EXAMPLE�WOULD�
BE� A� SCRATCHBACK�SEQUENCE�WHERE�A�
LOGO�HAS�TO�BUILD� UP�ON�TO � SCREEN�� *T�
IS� FAR�EASIER�TO� START�AT�THE� LAST�FRAME�
AND�WORK�BACK
� ERASING�PARTS�FROM�
THE�FINISHED� LOGO
� ARRIVING�AT�A� BLANK�
SCREEN�� /OW�THE�FRAMES�ALL� HAVE�TO�
BE� PLAYED� BACKWARDS� TO�GET�THE�
CORRECT�EFFECT��5HIS� IS� NO� PROBLEM�
WITH�%1AINT
� BUT�WHERE�A�SINGLE�FRAME�
RENDERING�SYSTEM� IS� IN� USE
� THE�
IMAGES�MAY�HAVE�TO�BE� RENAMED�
BEFORE� RECORDING�TO�VIDEOTAPE
� OR�THE�
LOGO�DISAPPEARS� OFFSCREEN
� RATHER�
THAN� APPEARING�ON�SCREEN�� 3EVERSE�
NAMING�BECOMES�A�CINCH�

"NOTHER�USEFUL� TASK� IS�TO�BATCH�
COPY�A�SET�OF�NAMED�FILES��5HIS�COULD�
BE�FROM� ONE�DIRECTORY�TO�ANOTHER
� OR�
TO�THE�SAME�DIRECTORY
� AS�AN�OPTION�
FOR�RENAMING�THE�FILES� IS� INCLUDED��
5HIS� FUNCTION� SAVES�TIME�SPENT�
FLIPPING�BETWEEN� A� HOUSEKEEPING�
PROGRAM� LIKE�4*%�AND�3EVERSER�

3EVERSEFS� LAST�TRICK� IS� TO� BE� ABLE�
TO� SHIFT�THE� NUMBERING�OF�A�FILE�
SEQUENCE�USING�AN�OFFSET�ADDED�TO�
THE�END� OF�A� NAME��5YPING�'RAME���
WILL� RENUMBER�ALL� THE�CURRENT�FRAMES�
AND�ADD�FIVE� TO�EACH�OF�THEM��
/EGATIVE�OFFSETTING� IS� ALSO�AVAILABLE�

�����	��6
3EVERSER�ALSO�HAS�A�BUILT�IN
� THOUGH�
DUBIOUS
� NOVELTY�� *T�TALKS�TO �YOU�WHILE�
IT�WORKS�� +UST�WHEN�YOU�THOUGHT�
YOUjD� NEVER�HEAR�THE�WONDERFUL�
METALLIC�DRONE�OF�5HIZ�IS�"MIGA�
SPEAKING�EVER�AGAIN�� .Y�
RECOMMENDATION�� �TURN� THE�VOLUME�
DOWN
� UNLESS�YOUjRE�AN� ANDROID�

3EVERSER�WAS�NOT�WITHOUT� ITS�ODD�
PROBLEMS�THOUGH�� *TS�DEVICE

REQUESTER�DIDNjT � RECOGNISE�MY�%)��
HARD� DRIVE� PARTITION�� )OWEVER
� A�QUICK�
CALL� TO�"LTERNATIVE� *MAGE� RESULTED� IN� A�
BUG�SWATTING�TEAM� BEING�DEPLOYED�� �
*�M� TOLD�THIS� PROBLEM� HAS�NOW�BEEN�
ERADICATED
� ALONG�WITH� A� COUPLE�OF�
OTHER�BUGETTES�

.Y�CONCLUSIONS �3EVERSER�IS�NOT�
A�WIND�UP
� DESPITE�THE�FLIPPANT�
PACKAGING�� *T�TAKES�THE� STRAIN�OUT�OF�
TASKS�WHICH� SHOULD� BE�SIMPLE�BUT�
WHICH� ARE�ACTUALLY�FIDDLY
� SAVING�
FRUSTRATION� AND�TIME�WASTING��
3EVERSER�MULTITASKS�AND� SHOULD� RUN�
ON� ANY�"MIGA�� *F�YOU� ARE�A�SERIOUS�
ANIMATOR� *� RECOMMEND�3EVERSER�AS�A�
TOOL� YOU� REALLY�SHOULDNjT �BE�WITHOUT�

O O O OO CXXXY
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&ASE�OF�6SE� n �n �n �n �n
"NY�EASIER�AND� IT�WOULD� RUN� ITSELF�

%OCUMENTATION� n �n �n �n �'
'OREST�SAVINGLY�BRIEF��"LMOST�TO�THE�POINT�

1RICE� n �n � n �n �n
*TjS�CHEAPER�THAN�SOME�SHAREWARE��

�1 -�''� -�/$)"� A�A�A�A�*
"�MUST�HAVE�FOR�ANIMATORS�

14�� *� CHECKED�WITH�1ARCSOFT�AND�THE�
VERSION�FOR�THE�"RMITAGE�4HANKS� PROBABLY�
WONjT �BE� READY�FOR�A�WHILE�YET�� 4O�DONjT�
HOLD�YOUR�BREATH���

���
�� S :Q � 
����	��
4CALA�DREW�THE�CROWDS�AS�THE� LATEST�VERSION�OF�THE�"MIGAjS�LEADING�
MULTIMEDIA�SOFTWARE�WAS�UNVEILED�AT�THE�.ULTI.EDIA�4HOW
� IN�-ONDON�

"PTLY�NAMED�4CALA�..�����	..�FOR�.ULTI.EDIA

� A� STUNNING�ARRAY�OF�
NEW�FEATURES�HAS�BEEN� INCORPORATED� INTO�WHAT� IS� ALREADY�THE� SOFTWARE�
CHOICE� FOR�MANY�PRESENTATION� PROFESSIONALS�� &NTER�THE�4CALA�4HUFFLER
�
WHERE� ICONIFIED� IMAGES� CAN�BE�CUT�AND� PASTED�FOR�EASIER�AND�FASTER�EDITING
�
MORE�TRANSITIONS
� INCLUDING�FLIP
� STRETCH�AND�FLOW
� AND� ADD� IMPROVED�TEXT�
HANDLING
� FAST�ANIMATION� AND� PICTURE� LOADING�FROM� HARD�DISK
� SYNCHRONISED�
PLAYBACK�OF�SOUND� SAMPLES
� %$57�SUPPORT�AND
�MOST� IMPORTANTLY�FOR�
PRESENTATION�MANAGERS
� ON�THE�FLY�TIM ING�RECORDING
� SO�THAT�A�PRESENTATION�
CAN� NOW�BE�TIMED�TO�THE�MILLISECOND� SIMPLY�BY�CLICKING�THE�MOUSE�

"NOTHER�NEW�FEATURE� IS�4CALA� &9
�WHERE�MODULES�ARE�ADDED�TO�EXPAND�
THE�PROGRAMjS�CAPABILITIES�TO� CONTROL� SUCH� APPLICATIONS�AS� -ASERDISC
� .*%*
�
$%57�AND�"3EXX�PORTS�� /EW�MODULES�ARE�EASILY�ADDED�WHEN�AVAILABLE�

5HE�COST�FOR�4CALA�..����
�WHICH�WILL� BE� IN�THE�SHOPS�BY�THE�TIME�YOU�
READ�TH IS� IS
� IS�_��� ���7"5��6PGRADES�WILL� BE� AVAILABLE�TO� REGISTERED� USERS��
+UDGING�BY�THE� AMAZING�4CALA�DEMO�THAT�WAS� RUNNING�ON�THE�$OMMODORE�
STAND� IT� LOOKS� LIKE�THE� FUTURE�OF�MULTIMEDIA�ON�THE�"MIGA� IS�SECURE�

'OR�FURTHER�INFORMATION�CONTACT�4CALA�6,�-TD�ON�������������OR�YOUR�
LOCAL�SOFTWARE�DEALER�

�����
��
���
7-AB� IS�CURRENTLY�ONLY�SUITABLE�FOR�
" ���� ����� ����� �"MIGAS� IN�WHICH�
THE�� ��� �OPERATING�SYSTEM� IS�
INSTALLED�

"�HARD�DRIVE� IS�ALMOST�ESSENTIAL
�
AS�7-AB�PRODUCES�FILES�WHICH� CAN�
EASILY�BE�OVER����,� IN� SIZE��"N�
ACCELERATOR�WOULD�ALSO� HELP�GREATLY


%OCUMENTATION� n �'�'�'�'
:ES��BUT�ALL� IN�(ERMAN�

2UALITY� n �n �n �n �n
&XTREMELY�HIGH�QUALITY�GRABBING�

4PEED� n �n �n �'�'
*NSTANT�GRABS
� BUT�CAN�BE�SLOW�SAVING�TO�
"MIGA�FORMATS�

1RICE�7ALUE� n �n �P �P �'
7-AB�REPRESENTS�VERY�GOOD�VALUE�FOR�
MONEY�

�1 -�''� -�/$)"� A�A�A�A�*
"�DAMN�FINE�FRAME�GRABBER�

5HANKS�TO�.ERIDIAN�'ILM�AND�7IDEO� IN�
1ADDINGTON�FOR�USE�OF�THEIR�EDIT�SUITE�
DURING�SOME�OF�THE�TESTING�OF�7-AB�

.ACRO

CONTINUED�FROM�PAGE���

GRABBING� LIVE�VIDEO�WHERE�
MOVEMENT�BETWEEN�THE�
CONSECUTIVE� FIELDS�WHICH�
MAKE�UP�THE�FRAME�CAUSES� A�
VERY�NOTICEABLE�JUDDERING�OF�
PARTS�OF�THE� IMAGE�TO� TAKE�
PLACE�� #Y�USING�7-AB�S� %Ec
*NTERLACING�COMMAND� IT� IS�
POSSIBLE�TO � RESOLVE� THE�
GRAB� INTO�A� STABLE�PICTURE�
5HE�DOWNSIDE�TO�TH IS� IS�
THAT�THERE� IS� SOME�
QUALITY� LOSS� BECAUSE�THE�
DE�INTERLACING�ALSO� RESULTS� IN� A�
SIGNIFICANT� REDUCTION� IN� THE� NUMBER�
O F�LINES�USED�TO�MAKE�THE�PICTURE�

�	�
�������������
'OR�"MIGA�OWNERS�WHO�DONjT �HAVE�
ACCESS�TO �A����BIT�DISPLAY�DEVICE
�
SUCH� AS� THE�)ARLEQUIN
� 7-AB�CAN�
CONVERT�THE�BUFFERED�:67�GRAB� INTO�A�
NUMBER�O F�STANDARD�"MIGA� *''�
FORMATS�AS�WELL� AS� *''���� 4O�
ANYTHING�FROM����COLOUR�HI�RES�TO�
�����)".� INTERLACE�CAN�BE� SAVED�
FOR�FUTURE�USE
� THOUGH�OF�COURSE�THE�
IMAGE�QUALITY�WILL� BE� LESS�THAN�THAT�
OF�EITHER�:67�OR����BIT�FORMATS�

8HILE� 7-AB�EXCELS� IN�GRABBING�
SINGLE� IMAGES
� IT �CAN�ALSO�GRAB�
SEQUENCES
� THOUGH�THE� SPEED� AT�
WHICH� IT�DOES�TH IS� IS�DEPENDENT�
UPON�THE�SIZE�AND�FORMAT�CHOSEN�FOR�
CAPTURE�

"NYTHING� LIKE� REAL�TIME
� ���
FRAMES� PER�SECOND
�GRABBING�CAN�
ONLY�BE�APPROACHED�WHEN�THE�
DESIRED� 	OUTPUT
� IMAGE� IS� KEPT�SMALL�
AND�OR� IN� LOW�RESOLUTION�
MONOCHROME��5HIS� IS� NOT�THE� 7-ABjS�
FAULT
� RATHER�THAT�THE�"MIGA�SIMPLY�
CANNOT�SHIFT�DATA� AT�A�FAST�ENOUGH�
RATE� INTERNALLY�AND�EVEN�WITH� AN�
ACCELERATED�"MIGA� IT� IS�PROBABLY�
IMPOSSIBLE�TO �ACHIEVE�BOTH� HIGH�
QUALITY�AND�HIGH�SPEED�WHEN�
SEQUENCE�GRABBING�� "�SOLUTION�TO�
TH IS�SHORTCOMING� IS�TO �USE�A�VIDEO�
DECK�CAPABLE�OF�SINGLE�FRAME�JOGGING�
AND� PERFECT�FREEZE�AND�GRAB�THE�
IMAGES�ONE�BY�ONE�TO�BUILD� UP�A�
SEQUENCE�WHICH�CAN�THEN� BE�
MANIPULATED�ANIMATED�ETC�

0NCE�GRABBED
� THE�SEQUENCE�
CAN� BE�DE�INTERLACED� AND�CONVERTED�
TO � IMAGES� IN�THE�CHOSEN�"MIGA� *''�
FORMAT�BY�USING�THE�PROVIDED�"3EXX�
k4EQUENCETO"MIGAl� SCRIPT�� 0F�
COURSE
� TH IS� NECESSITATES�THE�USE�OF�
"3EXX
� BUT�SINCE�TH IS� IS� SUPPLIED�
WITH�8#�����THERE� IS� NO�EXCUSE�FOR�
NOT�USING� IT�

4YSTEM�S� 7-AB�IS�GREAT�
FOR�VIDEOGRAPHERS�WANTING�TO�GRAB�A�
SLICE�OF�THE�ACTION

AS� PROCESSING�FROM� NATIVE�:67�
FORMAT�TO �"MIGA�FORMAT�CAN�
OTHERWISE�TAKE�SEVERAL�MINUTES�

'INALLY
� *� HAVE�TO�SAY�THAT� *� REALLY�
ENJOYED� USING�7-AB
� AND�THAT� IT�
COULD� HAVE�A� LO T�O F�PRACTICAL� USES
�
EVEN�THOUGH� ITS�MAXIMUM� RESOLUTION�
	����X����
� IS�ACTUALLY�A� LITTLE� SHY�OF�
FULL� 1"-�OVERSCAN� 	����X����

�WHICH�
COULD� PRESENT�PROBLEMS�FOR�FU LLc
SCREEN�VIDEO�NEEDS�� &VEN� SO
� *�
STRONGLY�RECOMMEND�THAT�YOU�TAKE�A�
LOOK�AT�7-AB�IF�YOU�NEED�A�SERIOUS
�
FAST�SCAN�VIDEO�DIGITISER�

(ARY�8HITEIEY�CAN�BE�E�MAILED�AS�
DRGAZ!CI=��COMPU�LINK
�CO�UK�

0 0 0 0 0 0 0 0 $ + �
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�EITHER�UP�OR�DOWN��
1LEASE�CHECK�BEFORE�ORDERING��"DDITIONAL�SERVICES�AND�DIFFERENT�PACKAGES�MAY�BE�
OFFERED�IN�OUR�SHOWROOMS
�AND�PRICES�MAY�VARY�FROM�.AIL�0RDER�PRICES��1ERSONAL�
CALLERS�ARE�ASKED�TO�QUOTE�THIS�AD�TO�ENSURE�.AIL�0RDER�PACKAGES�ARE�OFFERED�

%&-*7&3:�$)"3(&4�� 6,�."*/-"/%�	/05�)*()-"/%4

4MALL�CONSUMABLES��
� %ESPATCHED�BY�POST
�PLEASE�CHECK
SOFTWARE�ITEMS� CHARGES�WHEN�ORDERING
0THER�ITEMS
�EXCEPT�LASERS� /EXT�DAY�COURIER�SERVICE
�_����PER�BOX
0FFSHORE�AND�)IGHLANDS� 1LEASE�ENQUIRE�
*/�"%%*5*0/�8&�0''&3�5)&�'0--08*/(�&913&44�4&37*$&4�
4ATURDAY�DELIVERIES� /ORMAL�RATE�PLUS�&L���� 7"5� PER�BOX
"M�NEXT�DAY� /ORMAL�RATE�PLUS�_����7"5�PER�BOX

. .�� "M IGO� P R I F �ES
� E X C . � WHERE� S�TA T �FID� ORE� INC�� 7"F� *� ��

��
��� A� �
�
��� � ���
��
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3OLANDjS�4$���MODULE�WAS�ONE�OF�THE�FIRST�(4�COMPATIBLE�UNITS�TO�ARRIVE�ON�THE�.*%*�SCENE

� OLANDjS�(4�STANDARD� IS�
HITTING�THE�.*%*�.USIC�
SEQUENCING�ARENA� IN�A�BIG�
��WAY��5HE�INITIALS�(4�ARE�
NOW�BEING�WHISPERED�BY�

.*%*�USERS�ALL�OVER�THE�WORLD��8HY �
*T�IS�BECAUSE�3OLANDjS�(4�4TANDARD�
LOOKS�SET�TO�SOLVE�THE� LARGEST�OF�THE�
REMAINING�.*%*�PORTABILITY�PROBLEMS��
5HE�BEST�WAY�TO�SET�THE�SCENE�FOR�
SOME� INTRODUCTORY�(4�EXPLANATIONS�
HOWEVER�IS�TO�LOOK�AT�THE�PROBLEMS�
THAT� IT� IS�GOING�TO�SOLVE�

5HE�STANDARDISATION� OFFERED� BY�
.*%*� ITSELF�OPENED� UP�A�WEALTH� OF�
MUSICAL� POSSIBILITIES� BUT�DESPITE�THE�
FACT�THAT� INSTRUMENTS�FROM�DIFFERENT�
MANUFACTURERS�CAN� BE� LINKED�TOGETHER�
VERY�EASILY�THERE�WAS�ONE�AREA�WHERE�
A� PROBLEM� HAS� REMAINED���� THE�
RELATIONSHIP�BETWEEN�THE� SOUNDS�THAT�
YOU� HEAR�ON�ONE�PARTICULAR�SYNTH� OR�
SOUND�MODULE� 	AND�THE�COMMANDS�OR�
VOICE�MEMORY�SLOTS� THAT�ARE� RELATED�
TO�THEM

� AND�THE�EQUIVALENT�
CHARACTERISTICS�ON� ANOTHER�
MANUFACTURERjS� UNIT�

�������
��
�


��
5HE�DIFFICULTY�STEMS
� AS�WEjVE� SEEN�
IN�EARLIER� INSTALLMENTS
� FROM�THE� FACT�
THAT�.*%*� NOTES� ARE�TIMBRELESS
� IE�
THEYjRE�NOT�SPECIFICALLY� RELATED�TO�ANY�
PARTICULAR�SOUND�OR�SYNTHESIZER�VOICE��
*N�MANY�WAYS�THIS� IS�GOOD� BECAUSE� IT�
OFFERS�A� LOT�O F�FLEXIBILITY�� �YOU� CAN�FOR�
INSTANCE� RECORD� A�MELODY�WITH� YOUR�
SYNTHESIZER�SET�UP�FOR�A�FLUTE� SOUND�
BUT� IF
� BEFORE� PLAYING� IT�BACK
� YOU�
CHANGE�THE� SYNTHESIZERjS�VOICE�TO�SAY�
A� PIANO� SOUND�THEN�THE�MELODY�YOU

���

#ANK
/UMBER

'IGURE����5HE�(4�APPROACH� IS�BASED�ON�A�
TWO�DIMENSIONAL�TONE�GRID

&ACH�PAIR�OF�	#ANK
1ROG$HANGE
� COc
ORDINATES�CAN�BE�USED�TO�REPRESENT�A�

��������� � PARTICULAR�SYNTHESIZER�VOICE

#"/,�580�

#"/,�0/&

�� ��������������1ROGRAM�$HANGE��������������� s � ���

RECORDED�WILL� PLAY�BACK�SOUNDING� LIKE�
A� PIANO�� 4UCH�CHANGES�CAN�EVEN� BE�
DONE�BY� REMOTE�CONTROL� BY�GETTING�THE�
SEQUENCER�TO�TRANSM IT�PROGRAM��
CHANGE� 	PATCH�SELECTION
�MESSAGES�

1ROGRAM�CHANGE� NUMBERS
� AS�
ORIGINALLY�ENVISAGED� BY�THE�
COMMITTEE� THAT�FORMULATED� THE�.*%*�
SPECIFICATION
� HAD� NOTHING�DIRECTLY�TO�
DO�WITH� THE�VARIOUS�AUDIBLE� SOUNDS�
THAT�A� SYNTHESIZER�CAN� MAKE�� *N� FACT�
IT�WAS�FE LT�THAT
� GIVEN� THE� INFINITELY�
WIDE� RANGE�OF�SOUNDS�THAT�ALL�
SYNTHESIZERS� CAN� PRODUCE� PLUS�THE�
FACT�THAT�MANY�VOICE�SETTINGS�WOULD�
BE� USER�PROGRAMMABLE�ANYWAY
� IT�
WOULD� NOT�BE� FEASIBLE�TO� IMPLEMENT�
ANY�SCHEME�WHICH� INVOLVED�
ASSOCIATING�A�GIVEN� PROGRAM� CHANGE�
NUMBER�WITH� A� PARTICULAR�TYPE�OF�
SOUND�

.ANUFACTURERS�WERE� THEN� RATHER

LEFT�TO �THEIR�OWN�DEVICES�AS� FAR�AS� THE�
PROGRAM�CHANGE��h��VOICE�
CORRESPONDENCE�WAS�CONCERNED��5HE�
RESULT
� AS�MOST�.*%*� USERS�WILL� BE�
ONLY�TOO� PAINFULLY�AWARE
� IS�AN�
ANNOYING�SITUATION�WHEREBY�A�
PROGRAM�CHANGE�����MESSAGE�MIGHT�
SELECT�A� FLUTE�VOICE�ON�ONE�
SYNTHESIZER
�YET�THE� SAME�MESSAGE�
SENT�TO �ANOTHER�SYNTHESIZER�MIGHT�
SELECT�AN� ACCORDION� SOUND�

��,#��-�)���')&-!��*�
��%&5%&%*�%*��
!%+)&�,�+!&%� +&�
+ ��!���*��� !%� �
+ ���&#�%���� �
*+�%��)���%� �
+�"�*��� #&&"��+�
*&$��&��+ ��
,#+!$�+�� !%�
*�(,�%�!%�� 6� ��+*6

"S�FAR�AS� RECONFIGURING�NEW�
PIECES�OF�EQUIPMENT�TO� SUIT�EXISTING�
PATCH�VOICE� ASSIGNMENTS
� MOST�
SYNTHS�AND�MODULES�ARE� REASONABLY�
FLEXIBLE�� 4O
� FOR�THE� LONE�.*%*� USER
�
WORKING�WITH� HIS�OWN�DATA
� THESE�
TYPES�OF�SNAGS�ARE� NOT�THE�END� OF�THE�
WORLD��5HE�DIFFICULTIES� HOWEVER�DO�
INCREASE�WHEN� A�USER�STARTS�TO� USE�
LOTS�OF�SEQUENCES� CREATED� BY�OTHER�
PEOPLE�� *T� IS� SIMPLY�NOT� PRACTICAL� TO�
KEEP�CHANGING�YOUR�SYSTEM�VOICE��
CONFIGURATIONS�EACH� TIME�YOU�WISH� TO�
USE�SOMEONE�ELSE�S� SEQUENCE�DATA��
5HE� LACK�OF�DRUM�VOICE�DRUM�NOTE�
STANDARDISATION� 	WHICH�WAS�
DISCUSSED� IN�"MIGA�4HOPPER�ISSUE�
��
�MAKES� LIFE�EQUALLY�AWKWARD�ON�
THE� PERCUSSION�FRONT�AND�EVEN� IF�YOU�
OPT�FOR�WHAT� IS� PERHAPS�THE�MOST�
USEFUL� APPROACH
� NAMELY� RE�EDITING�
THE�SEQUENCE�DATA�SO�THAT� IT�
CONFORMS�TO�THE�VOICE�CHANNEL�DRUM��
NOTE�ARRANGEMENTS�THAT�YOU� HAVE�
ADOPTED
� IT�CAN� STILL� BE�QUITE�A�JOB�
UNLESS�YOU� ARE�.*%*� LITERATE�

��������������
5HESE� PARTICULAR�PROBLEM� AREAS�WERE�
IDENTIFIED� SOME�TIME�AGO�WITH� MANY�
COMPANIES� REALISING�THAT�THE� LACK�OF�
STANDARDISATION� IN� THIS� AREA�WAS�
HOLDING�BACK�THE�FORMATION� OF�A� LARGE�
iPRE�RECORDED� SEQUENCED�MUSIC��
MARKET��"PART�FROM�THE�OBVIOUS�
THINGS� LIKE� iMUSIC�MINUS�ONEj� TYPE�
SONGS� 	IE� BACKING�SEQUENCES�WHERE�
YOU�JUS T�ADD� THE�MELODY

� AND�.*%*�
VERSIONS�OF�INSTRUMENTAL� MUSIC
� THERE�
ARE� A�NUMBER�OF�OTHER�AREAS� TO� BE�
EXPLORED���

*MAGINE�HAVING�SONG�SEQUENCE�
DATA� IN� A�FORM� THAT�WAS� SO

'IGURE����5WO�RECENTLY�DEFINED�.*%*�CONTROLLER�MESSAGES� �

4TATUS� %ATA�BYTE�� %ATA�BYTE��

#N�HEX� ��HEX #ANK�4ELECT�.4#� 	MOST�SIGNIFICANT�BYTE

#N�HEX� ���HEX #ANK�4ELECT�-4#

".*("�4)011&3�n � *446&� ���n �4&15&.#&3� ����
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STANDARDISED� THAT�YOUjD� BE� ABLE�TO�
PLAY� IT�ON�YOUR�.*%*� EQUIPMENT� IN�
MUCH� THE�SAME�WAY�AS�YOUjD� PLAY�A�
$%�NOT�HAVING�TO�WORRY�ABOUT�WHAT�
EQUIPMENT� IT�WAS�ACTUALLY�RECORDED�
ON�OR�WHAT�TYPES�OF�CONTROLLER�AND�
PROGRAM�CHANGE�MESSAGES�WERE�
BEING�USED�

4UCH� A� iNON�MUSICIANj� BASED�
.*%*� MARKET� IS� POTENTIALLY�MASSIVE�
AND� IT� INCLUDES�THINGS� LIKE� COMPUTER�
GAME�MUSIC
� $%�AND�.*%*�MEDIA�
FORMATS
� MUSIC
� EDUCATIONAL� AND�
BUSINESS� PRESENTATION� SOFTWARE
� AND�
INTEGRATED� AUDIO�VISUAL� 	"7
�
EQUIPMENT��5HESE�TYPES�OF�
APPLICATIONS�MEAN� BIG�BUCKS�AND�
SINCE� IT� IS� THE� LACK�OF�A�GENERALLY�
AVAILABLE�VOICE�PATCH� AND�DRUM� NOTE�
STANDARD�THAT� IS� HOLDING�THINGS�BACK�
IT�S � NOT�SURPRISING�THAT�A� LOT�OF�EFFORT�
IS� NOW�GOING� INTO�DEVELOPING�
WORKABLE� SOLUTIONS� TO�THE� PROBLEMS�

*T� IS
� IN� FACT
� EXACTLY�THESE� ISSUES�
THAT�THE� 3OLAND�(4� STANDARD�
ADDRESSES��5O�START�WITH
� THE�
STANDARD� SPECIFIES�A�5ONE�.AP�WHICH�
DEFINES�THE�BASIC� INSTRUMENT�TONES�
ALONG�WITH� ASSIGNED� PROGRAM�CHANGE�
NUMBERS��5HE� PROGRAM�CHANGE� IDEAS�
HAVE� HOWEVER�BEEN� EXPANDED�SO�THAT�
SOUNDS� 	VOICES
� CAN� BE�DEFINED�ON� A�
TWO�DIMENSIONAL�GRID� A� BIT� LIKE�THAT�
SHOWN� IN� 'IGURE� ����

�	�������������
*N� ACTUAL� FACT�THE�(4�TONE�MAP� IS�
RATHER�MORE�COMPLEX�THAN�THAT�SHOWN�
IN� 'IGURE� ��� #Y�DEFINING�OR� RESERVING�
THE�FIRS T����BANKS�ON� THE� iBANK�X�
PROGRAM�CHANGEj�GRID� THE�(4�
STANDARD� HAS� ALLOWED� FOR������MAP�
DEFINED� VOICES� 	���BANKS�OF�����
SOUNDS
� AND�THEYjVE� BEEN� ARRANGED�
IN� A� PARTICULARLY�USEFUL�WAY�� #ASE�
LEVEL� PRESET�SOUNDS
� CALLED� i$APITAL�
5ONES�� RESIDE� IN� PROGRAM� BANK���WITH�
BANKS��� TO���BEING�RESERVED� FOR�
VARIATIONS�OF�THOSE�MAIN� BANK���
TONES�

#ANKS��
� ��
� ��
� ��
� ��
� ��� AND�
��� ARE� RESERVED�FOR�USE�AS� SUBc
CAPITAL� TONES� 	SOUNDS�WHICH� ARE�
RELATED� TO�THE�CAPITAL� TONE� BUT�
DIFFERENT�ENOUGH�TO� BE� USEFULLY�
DESCRIBED� BY�SOME�OTHER�NAME
��
*NTERMEDIATE� BANKS�AGAIN�OFFER�
VARIATIONS�FOR�THOSE�TONES� SO� BANKS�
������FOR� INSTANCE�WOULD� CONTAIN�
VARIATIONS�OF�THE�BANK���SOUNDS��5HIS�
ARRANGEMENT�HAS� BEEN�CHOSEN�TO�
ALLOW�(4�BASED� SYNTHS�AND� SOUND�
MODULES�TO�APPROXIMATE� ANY�(4�
SOUNDS�THA T�THEY�DO�NOT� IMPLEMENT�
"�MODULE�FOLLOWING�TH IS� ARRANGEMENT�
COULD
� IF�ASKED�TO� SWITCH� TO�A�
PARTICULAR�TONE�VARIATION� IN� A�GIVEN�
BANK�WHICH� IT�DID� NOT�HAVE
� COULD� USE�
THE� SUB�CAPITAL� TONE� AS�AN�
APPROXIMATE�EQUIVALENT�� *F�THAT�BANK�
WASN�T� IMPLEMENTED
� THE� PRIMARY�
CAPITAL� ROOT�TONE�COULD� BE� USED� SO� AT�
LEAST�THE�FINAL� VOICE� CHOSEN�WOULD� BE�
BROADLY�SIM ILAR�TO�THAT�DESIGNATED� BY�
THE�ORIGINAL� COMPOSER�OF�THE

SEQUENCE�� 0NE�EXCEPTION� TO�THIS�
iFA LLBACKj� SCHEME�CONCERNS�THE�
PROGRAM�CHANGE� AREA�FROM� ���c
������� TH IS� HAS�BEEN� RESERVED� FOR�
SOUND�EFFECTS�� 5HE� OTHER�EXCEPTION�
CONCERNS� BANKS��������WHICH� HAVE�
BEEN�DESIGNATED� AS�AN� AREA�FOR�USER��
DEFINED� SOUNDS�� #ANK����� HAS� BEEN�
RESERVED�FOR�3OLANDjS� .5����MODULE�
FACTORY�SET�SOUNDS�

5HERE�ARE� INCIDENTALLY�TWO�
RECENTLY�DEFINED� ADDITIONAL� .*%*�
CONTROLLER�MESSAGES�THAT�ALLOW�FOR�
REMOTE� BANK�SELECTION� USING�
CONTROLLERS���AND� ��� 	��� HEX
��5HE�
STATUS� BYTE� IS� THE� STANDARD�CONTROLLER�
#N� HEX�AND�THE�MESSAGES�TAKE�THIS�
FORM ���� SEE�FIGURE��� ON� THE� PREVIOUS�
PAGE�

5HE�(4�STANDARD� USES� ONLY�THE�
.4#� PART
� IE� CONTROLLER��
� TO� ASK�A�
.*%*� UNIT�TO� SELECT�A� PARTICULAR�SOUND�
BANK�� "�TONAL� POSITION� ON�THE�TWOc
DIMENSIONAL� (4�GRID� CAN� BE� REMOTELY�
DEFINED� BY�SENDING�A� #ANK�4ELECT�
MESSAGE� AND� A�PROGRAM�CHANGE�
MESSAGE�

"S�MENTIONED�EARLIER�THE�(4�
STANDARD� ALSO�DEFINES�DRUM�NOTE�
CORRESPONDENCES�� "LL�(4�EQUIPMENT�
MUST�SUPPORT�THE�STANDARD� SET� 	OR�
THE�MINIMUM���������DRUM� SUBSET�
O F� IT
� BUT� IN� ADDITION� TO�THIS� PROVISION�
HAS�BEEN� MADE�FOR�ALTERNATIVE�DRUM�
SET�SUPPORT�WITH� INDIVIDUAL� KITS�
SELECTABLE�BY�PROGRAM� CHANGE�
COMMANDS�

*F�YOU�TAKE� A� LOOK�AT�5ABLE��
� YOU�
WILL� SEE�THAT� IT�PROVIDES�THE�DRUM�
NOTE� ASSIGNMENT�DATA�FOR�THE�
STANDARD� SET�TOGETHER�WITH� AN�
ORCHESTRAL� SET�AND� A�53����DRUM�
MAP�FOR�COMPARISON���

*N� ADDITION� TO� THIS
� THE�(4�
4TANDARD� RECOMMENDS�THAT�CHANNELS�
���AND� ����BE� REGARDED� AS� THE�MAIN�
CHANNELS�WITH� THE�SUGGESTED� USAGE�
BEING�AS� FOLLOWS���

.*%*�$HANNEL� (4�1ART

��� 3HYTHM� %RUMS
�� 1IANO
�� #ASS
�� $HORD
�� .ELODY
�� 4UB�$HORD
�� 4UB�.ELODY

5HERE� IS� OF�COURSE�QUITE� A�BIT�MORE�TO�
THE�(4� PHILOSOPHY�THAN� *jVE� COVERED�
IN� TH IS� INTRODUCTION��5HE� STANDARD�
LAYS�DOWN� A�VARIETY�OF�RULES�
CONCERNING�THE� POLYPHONY�OF�EACH�
SEQUENCE� PART�AND� PROVIDES� A�
NUMBER�OF�OTHER�SPECIALIST�CONTROLLER��
BASED� .*%*� MESSAGES�THAT�HELP�
ELIM INATE�THE� NEED�FOR� INCLUDING�
MANUFACTURER�SPECIFIC�4:4&9�DATA�
WITHIN� SEQUENCES�� *T� ALSO�SUGGESTS�
THE�USE�OF
� AND�THE�FORMAT�FOR
�
STANDARDISED� COUNT�IN� SEQUENCES� AND�
SO�ON� 	MOST�OF�TH IS�TECHNICAL�
INFORMATION� IS� OF�INTEREST�ONLY�TO�(4�
DEVELOPERS
�

5ABLE����3OLAND�4$���(4�4OUND�.ODULE�� �$APITAL� *NSTRUMENT�
5ONE�*NFORMATION�$HART

7OICE 7OICE 7OICE 7OICE
/UMBER /AME /UMBER /AME

	1IANO
 	-EAD


� "COUSTIC�1IANO�� �� 4OPRANO�4AX
� "COUSTIC�1IANO�� �� "LTO�4AX
� "COUSTIC�1IANO�� �� 5ENOR�4AX
� )ONKY�5ONK�1IANO �� #ARITONE�4AX
� &LECTRIC�1IANO�� �� 0BOE
� &LECTRIC�1IANO�� �� &NGLISH�)ORN
� )ARPSICHORD �� #ASSOON
� $LAVINET �� $LARINET

	$HROMATIC�1ERCUSSION
 	1IPE


� $ELESTA �� 1ICCOLO
�� (LOCKENSPIEL �� 'LUTE
�� .USIC�#OX �� 3ECORDER
�� 7IBRAPHONE �� 1AN� 'LUTE
�� .ARIMBA �� #OTTLE�#LOW
�� 9YLOPHONE �� 4HAKUHACHI
�� 5UBULAR�#ELL �� 8HISTLE
�� 4ANTUR �� 0CARINA

	0RGAN
 	4YNTH� -EAD


�� 0RGAN�� �� 4QUARE�8AVE
�� 0RGAN�� �� 4AW�8AVE
�� 0RGAN�� �� 4YNTH�$ALLIOPE
�� $HURCH�0RGAN� � �� $HIFFER�-EAD
�� 3EED�0RGAN �� $HARANG
�� "CCORDION�'R �� 4OLO�7OX
�� )ARMONICA �� �TH�4AW�8AVE
�� #ANDNEON �� #ASS���-EAD

	(UITAR
 	4YNTH�1AD�� &TC


�� /YLON�4TRING�(TR �� 'ANTASIA
�� 4TEEL� 4TRING�(TR �� 8ARM�1AD
�� +AZZ�(TR �� 1OLYSYNTH
�� $LEAN�(TR �� 4PACE�7OICE
�� .UTED�(TR �� #OWED�(LASS
�� 0VERDRIVE�(TR �� .ETAL�1RO
�� %ISTORTION�(TR �� )ALO�1AD
�� (UITAR�)ARMONICS �� 4WEEP�1AD

	#ASS
 	4YNTH�4'9


�� "COUSTIC�#ASS �� *CE�3AIN
�� 'INGERED�#ASS �� 4OUNDTRACK
�� 1ICKED�#ASS �� $RYSTAL
�� 'RETLESS�#ASS ��� "TMOSPHERE
�� 4LAP�#ASS�� ��� #RIGHTNESS
�� 4LAP�#ASS� � ��� (OBLIN
�� 4YNTH�#ASS� � ��� &CHO�%ROPS
�� 4YNTH�#ASS�� ��� 4TAR�5HEME

	4TRINGS�0RCHESTRA
 	&THNIC


�� 7IOLIN ��� 4ITAR
�� 7IOLA ��� #ANJO
�� $ELLO ��� 4HAMISEN
�� $ONTRA#ASS ��� ,OTO
�� 5REMOLO�4TRINGS ��� ,ALIMBA
�� 1IZZICATO�4TRINGS ��� #AG�1IPE
�� )ARP ��� 'IDDLE
�� 5IMPANI ��� 4HANAI

	&NSEMBLE
 	1ERCUSSIVE


�� 4TRINGS ��� 5INKLE�#ELL
�� 4LOW�4TRING ��� "GOGO
�� 4YN�4TRINGS� � ��� 4TEEL�%RUMS
�� 4YN�4TRINGS�� ��� 8OODBLOCK
�� $HOIR�"AHS ��� 5AIKO
�� 7OICE�0OHS ��� .ELO�5OM��
�� 4YN�7OX ��� 4YNTH�%RUM
�� 0RCHESTRA�)IT ��� 3EVERSE�$YMBAL

	#RASS
 	4'9


�� 5RUMPET ��� (UITAR�'RET�/OISE
�� 5ROMBONE ��� '*�� ,EY�$LICK
�� 5UBA ��� 4EASHORE
�� .UTED�5RUMPET ��� #IRD
�� 'RENCH�)ORN ��� 5ELEPHONE��
�� #RASS�� ��� )ELICOPTER
�� 4YNTH� #RASS�� ��� "PPLAUSE
�� 4YNTH� #RASS�� ��� (UN�4HOT

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ���� ��
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5ABLE����3OLAND�4$���(4�4OUND�.ODULE�� �%RUM�"SSIGNMENT�
*NFORMATION�$HART�� 	/OTE��8HERE�TABLE�ENTRIES�ARE�BLANK�THE�
DRUM�NAME�IS�THE�SAME�AS�THE�4TANDARD�1ERCUSSION�4OUND


1ROG�� � � ��� � ���

45"/%"3%�4&5 53����4&5 03$)&453"�4&5

/OTE 5ONE 5ONE 5ONE
/AME /AME /AME /AME

%��� 	��
 )IGH�2 $LSD�)I� )AT
& L� 	��
 4LAP 1EDAL�)I�)AT
'*� 	��
 4CRATCH�1USH 0PEN� )I� )AT
'���	��
 4CRATCH�1ULL 3IDE�$YMBAL
(�� 	��
 4TICKS
(���	�� 4QUARE�$LICK
"�� 	��
 .ETRONOME�$LICK
"���	��
 .ETRONOME�#ELL
#�� 	��
 ,ICK�%RUM�� $ONCERT�#�%��
$�� 	��
 ,ICK�%RUM�� #ASS�%RUM $ONCERT�#�%��
$���	��
 4IDE�4TICK 3IM�4HOT
%�� 	��
 4NARE�%RUM�� 4NARE�%RUM $ONCERT�4�%
%��� 	��
 )AND�$LAP $ASTANETS
&�� 	��
 4NARE�%RUM�� $ONCERT�4�%
'�� 	��
 -OW�5OM�� -OW�5OM�� 5IMPANI� '
'���	��
 $LOSED� )I�)AT $LSD�)�)AT 5IMPANI� '�
(�� 	��
 -OW�5OM�� -OW�5OM� � 5IMPANI�(
(��� 	��
 1EDAL�)I�)AT $LSD�)�)AT 5IMPANI�(�
"�� 	��
 .ID�5OM�� .ID�5OM�� 5IMPANI�"
"���	��
 0PEN�)I�)AT 0PEN�)�)AT 5IMPANI�"�
#�� 	��
 .ID�5OM�� .ID�5OM�� 5IMPANI� #
$�� 	��
 )IGH�5OM�� )I�5OM�� 5IMPANI�C
$���	��
 $RASH�$YMBAL� � $YMBAL 5IMPANI�C�
%�� 	��
 )IGH�5OM�� )I�5OM� � 5IMPANI�D
%���	��
 3IDE�$YMBAL� � 5IMPANI�D�
&�� 	��
 $HINA�$YMBAL 5IMPANI�E
'�� 	��
 3IDE� 	ON�#ELL
 5IMPANI�F
'���	��
 5AMBOURINE
(�� 	��
 4PLASH�$YMBAL
(��� 	��
 $OWBELL $OWBELL
"�� 	��
 $RASH�$YMBAL�� $ONCERT�$YMBAL��
"���	��
 7IBRASLAP
#�� 	��
 3IDE�$YMBAL�� $ONCERT�$YMBAL��
$�� 	��
 )IGH�#ONGO
$���	��
 -OW�#ONGO
%�� 	��
 .UTE�)IGH�$ONGA )IGH�$ONGA
%���	��
 0PEN�)IGH�$ONGA .ID�$ONGA
&�� 	��
 -OW�$ONGA -OW�$ONGA
'�� 	��
 )IGH�5IMBALE
'���	��
 -OW�5IMBALE
(�� 	��
 )IGH�"GOGO
(���	��
 -OW�"GOGO
"�� 	��
 $ABASA
"���	��
 .ARACAS .ARACAS
#�� 	��
 4HORT�8HISTLE
$�� 	��
 -ONG�8HISTLE
$��� 	��
 4HORT�2UIRO
%�� 	��
 -ONG�(UIRO
%��� 	��
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130(3".�$)"/(&�.&44"(&4���"�BRIEF�REMINDER
"�PROGRAM� CHANGE�COMMAND� IS�A�.*%*� MESSAGE�WHICH� ENABLES�A�
SYNTHESIZER�S�CURRENT�VOICE�TO �BE� CHANGED� BY� REMOTE�CONTROL��"�SEQUENCER
�
BY�SENDING�SUCH�MESSAGES
� CAN�THEREFORE� SELECT�SUITABLE� SYNTHESIZER�VOICES�
WITHOUT�ANY�MANUAL� CHANGES�NEEDING�TO�BE�MADE�TO�THE�SYNTHESIZER�
CONTROLS�� "S� LIKELY�AS� NOT�YOUR�SYNTHESIZER�WILL� ALSO�TRANSM IT�THESE�
MESSAGES�WHENEVER�DIFFERENT�VOICES�ARE� SELECTED� FROM�THE� INSTRUMENT�S�
CONTROL� PANEL�

5HE� PROGRAM�MESSAGE�AS�DEFINED�BY�THE�.*%*� STANDARD� IS�A�TWO�BYTE�
MESSAGE�WHICH�TAKES�THIS� FORM ���

4TATUS�BYTE� %ATA�BYTE
�����NNNN� ���������� ��������� �	IE������� DECIMAL


F � T � F
CHANNEL� PROGRAM�CHANGE
NUMBER� DATA�VALUE

5HIS�PART�OF�THE�STATUS�BYTE�
INDICATES�THAT�THE�MESSAGE�
IS�A�PROGRAM�CHANGE

5HE� STATUS�BYTE� IDENTIFIES�THE�MESSAGE�TYPE� AND� A�.*%*� CHANNEL��5HE�
TRAILING�DATA�BYTE�GIVES�A�VALUE�FROM���TO� ����DECIMAL�WHICH� INDICATES�A�
PROGRAM�CHANGE�VALUE��5HESE�MESSAGES�THEN� ALLOW�THE� SELECTION� OF�ONE�OF�
���� POSSIBLE� iPROGRAMS��� 'OR� INSTANCE
� THE�TWO�BYTES�$0�HEX�	DECIMAL� ���
�
FOLLOWED�BY���HEX�	DECIMAL��
�TE LLS� ANY�UNIT�SET�TO�.*%*� CHANNEL� �� TO�CHANGE�
ITS� PROGRAM���VOICE�ARRANGEMENT�SETTING�

4OME�SYNTHESIZERS�HAVE�A�FIXED� PROGRAM�CHANGE�VOICE� RELATIONSHIP� SO�
THAT�SENDING�A� PROGRAM�CHANGE� ��MESSAGE�WILL� ALWAYS�SELECT�A� PARTICULAR�
VOICE�� 0THER�UNITS�EMPLOY�MORE�FLEXIBLE�ARRANGEMENTS
� OFTEN�BASED�ON� USER��
DEFINABLE� INTERNALLY�MEMORISED�TABLES��5HE� BENEFIT�WITH� THIS� LATTER�
ARRANGEMENT� IS� THAT�YOU�CAN� NOT�ONLY�CHOOSE�WHICH� VOICE�A�PARTICULAR�
PROGRAM�CHANGE�COMMAND�WILL� SELECT
� BUT�YOU�MAY�ALSO�EDIT�AND�CHANGE�
SUCH� TABLES� AS� AND�WHEN� IT�BECOMES�USEFUL� TO �DO�SO�

���
�����������
�����

5HE� IDEA� BEHIND�(4� IS� THAT� IT�WILL�
ELIMINATE� THE� NEED�TO�EDIT�SEQUENCE�
DATA�TO �GET� IT�TO� SOUND� RIGHT�ON�
DIFFERENT�EQUIPMENT�

5HE�FIRS T� PIECE�OF�3OLAND�
EQUIPMENT�WITH�THE� CAPABILITY�TO�
SUPPORT�THE�(4�STANDARD�WAS�THE�
4$���SOUND� MODULE
� ALTHOUGH� SINCE�
THEN�THE� LIST�HAS�GROWN�TO� INCLUDE�
$.����AND�$.����SOUND�MODULES
�
A�4$$��1$�SOUND�CARD
� THE�+7���
SYNTHESIZER�THE� &��
� &���AND� &���
SYNTHESIZERS� AND� A�NUMBER�OF�OTHER�
UNITS�

�����	�������
�

5HE�(4�STANDARD� IS� ALSO� CATCHING�ON�
FAST�WITH� A�GREAT�MANY�COMPANIES�
WHO�ARE� IN� THE�BUSINESS�OF�CREATING�
READY�MADE�.*%*� FILE� SONG�
ARRANGEMENTS�

5HIS� BRINGS�ME�TO� THE� POINT�THAT� *�
SHOULD� PERHAPS� HAVE�MENTIONED� RIGHT�
AT�THE� START�OF�MY�MUSICAL� (4

WANDERINGS�� �THE�(4� PHILOSOPHY�WILL�
ONLY�WORK� IF�THE�.*%*� EQUIPMENT�HAS�
BEEN� BUILT�WITH� THE�(4�STANDARD� IN�
MIND�

"T�THE�MOMENT�MOST� POTENTIAL�
USERS�OF� iREADY�MADE�� SONG�
SEQUENCES�WILL� NOT�BE� USING�(4�
EQUIPMENT�BUT� LUCKILY�THIS� DOESNjT�
MATTER�BECAUSE
�WITH� A� LITTLE� INSIDE�
INFO
� NON�(4�USERS� CAN�CONVERT�
SEQUENCES�VERY�EASILY�

"LL� IN� ALL
� EDITING�(4� SEQUENCE�
DATA�TO�MAKE� IT�SUITABLE� FOR�YOUR�.*%*�
SET�UP� IS� NO�DIFFERENT�FROM� EDITING�
SOME�OTHER�USERjS� DATA�� 5HIS
� OF�
COURSE
� IS�ONE�OF�THE� REASONS� *jVE�
DEALT�WITH� THE�(4�VOICE�AND� DRUM��
MAP� ISSUES� IN� THE�FIRST� PLACE�
"NOTHER�REASON� IS�THAT�ON� THE�
FOLLOWING�PAGE� *jM� ROUNDING�OFF�MY�
RECENT� NOTES� ABOUT�CREATING�
SEQUENCES�THE�EASY�WAY�BY� LOOKING�
AT�THE�EASIEST� POSSIBLE�APPROACH����
BUYING�PRE�WRITTEN� SONG�ARRANGEMENTS�
	AND�GUESS�WHAT�STANDARD� COMES�
INTO� THE� PICTURE
�

����"$,/08-&%(.&/54����
5ABLES���AND���ARE�BASED�ON�DATA�ORIGINALLY�PROVIDED�BY�THE�3OLAND�
$ORPORATION�FOR�USE�WITH�THE�(4�COMPATIBLE�3OLAND�4$���4OUND�.ODULE��
5HEY�HAVE�BEEN�REPRODUCED�BY�KIND�PERMISSION�OF�i)ANDS�0Nj�.IDI�
4OFTWARE�-TD�
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5RACK�ISOLATED�VOICE�SELECTION�DATA�MAKES�THE�)ANDS�0N�SEQUENCES�
PARTICULARLY�EASY�TO�EDIT

�����	���	�
�
* � , , � $ �  

�

" OR�SOME�MUSICIANS
� BUYING�
READY�MADE�ARRANGEMENTS�
IS�THE�ULTIMATE� iCHEATj 
�AS�
FAR�AS�SEQUENCED�MUSIC� IS�

CONCERNED��#UT�THERE�IS�SOMETIMES�
A�GOOD�CASE�FOR�TAKING�THE�EASY�WAY�
OUT��)ERE�ARE�SOME�TIPS�ON�HOW�TO�
GET�THE�BEST�FROM�SOME�OF�THE�
CURRENT�OFFERINGS�

0VER�THE� LAST�FEW� ISSUES� *jVE�
TALKED�ABOUT�WAYS� IN�WHICH�
SEQUENCER�USERS�CAN�MAKE� LIFE�
EASIER�FOR�THEMSELVES�ARE� FAR�AS�
SONG�CREATION� IS� CONCERNED��8EjVE�
SEEN� HOW�PROGRAMS� LIKE�4UPER+".�
CAN� BE� USED�TO�BUILD� PRESENTABLE�
ARRANGEMENTS�AND� HOW�PRE�RECORDED�
FRAGMENTS
� SUCH� AS�ARE� AVAILABLE�WITH�
(AJITS�)IT�,IT
� CAN� BE�USED� AS�
BUILDING�BLOCKS�� *N� PASSING� *�
MENTIONED�THE� ULTIMATE�OPTION
�
NAMELY�BUYING� READY�MADE
� .*%*� 'ILE�
ARRANGEMENTS�FOR�THE� SONGS�YOUjD�
LIKE�TO �PLAY��5HE�BENEFITS� OF�THIS�
APPROACH� ARE� REASONABLY�OBVIOUS����
:OU�DON�T�ACTUALLY�HAVE�TO� PLAY�THE�
SONGS�TO�USE�THEM�AND�THE�
ARRANGEMENTS�WILL� ALMOST�CERTAINLY�BE�
FAR�BETTER�THAN�YOU� COULD�CREATE�
YOURSELF��"ND
� YOU�DON�T�HAVE�TO�
SPEND�TIME�CREATING�THEM�� %ESPITE�
THESE�BENEFITS� IT� IS� ONLY� RECENTLY�THAT�
THIS� PARTICULAR�MARKET�HAS� STARTED�TO�
TAKE�OFF�AND�ONE�OF�THE� REASONS�HAS�
BEEN�THAT
� PREVIOUSLY
� MOST�USERS�
HAVE� HAD�TO� CARRY�OUT�SUPPLIER��
SPECIFIC�EDITING�TO�GET�PRE�ARRANGED�
.*%*� FILE�MATERIAL� TO �WORK�WITH� THEIR�
.*%*� SET�UPS�� 0F� LATE�TH IS� SITUATION�
HAS� IMPROVED� NO�END
�MAINLY�
BECAUSE�OF�THE�ACCEPTANCE�OF�
3OLANDjS�(4�STANDARD�� *jVE�DEALT�WITH�
THE�NUTS�AND� BOLTS� ISSUES�OF�(4�
ELSEWHERE� IN� THE�MAG�SO� IF�THIS� IS� THE

FIRS T�TIME�THAT�YOUjVE� HEARD� THE�TERM�
IT�MIGHT�BE�WORTH� READING�THE�(4�
MATERIAL� FIRST�

"S� FAR�AS�USING�READY�MADE�.*%*�
FILE� SEQUENCES� IS� CONCERNED
� ONE�
PROBLEM� IS�GETTING�THE�MATERIAL� IN� THE�
RIGHT�DISK�FORMAT�� /OWADAYS�A�
NUMBER�OF�COMPANIES�OFFER�A�WHOLE�
RANGE�OF�MATERIAL� ON�"MIGA�FORMAT�
DISKS�BUT�TO�BE�HONEST�THIS
� FOR�THE�
"MIGA� USER
� IS� NEITHER�HERE� NOR�THERE
� �UTILITIES� SUCH� AS�$ROSS�%OS
�WHICH�
CAN� READ� AND�WRITE�1$� AND�"TARI� 45�
FORMAT�DISKS
� HAVE�MADE�THE� PHYSICAL�
COPYING�OF�FILES� FROM� 1$�45�DISKS�TO�
"MIGA�DISKS� SIMPLICITY� ITSELF�

�
��������	����
�
"NOTHER�PROBLEM
�WHICH�THE�3OLAND�
(4�STANDARD� ATTEMPTS� TO�SOLVE
� IS�
THE� NEED�FOR�SEQUENCE�EDITING�� 'OR�
THE� PURPOSES�OF�TH IS�ARTICLE� *jM�GOING�
TO�BE� ASSUMING�THAT�MOST�"MIGA�
MUSICIANS�ARE� NOT�USING�(4�
ORIENTATED� SYNTHS�AND�MODULES� AND�
THIS�MEANS�THAT�SOME�EDITING�OF�(4�
SEQUENCES�WILL� BE�NECESSARY��5HE�
GOOD� NEWS� IS�THAT� INSTEAD� OF�THE�
PREVIOUS� SITUATION
�WHEREBY�YOU�
D IDN �T� REALLY� KNOW�WHAT�TYPE�OF�
EDITING�WOULD�BE� NEEDED� UNTIL� YOU�
SAW�THE� SEQUENCE
�WITH� (4�BASED�
MATERIAL� YOU�WILL� AT� LEAST�HAVE�A�GOOD�
IDEA�OF�WHAT�WILL� NEED�TO�BE�DONE�� �
THE�(4�STANDARD� THEREFORE
� TO� SOME�
EXTENT
� HELPS�NON�(4�EQUIPMENT�
USERS� AS�WELL�

#Y�WAY�OF�EXAMPLE� *jVE� PICKED�
TWO�COMPANIES�THAT�SPECIALISE� IN�
PRODUCING�READY�MADE�SONG�
ARRANGEMENTS� IN�.*%*� FILE� FORM�� )ERE�
ARE�SOME� REVIEW�STYLE� NOTES�COUPLED�
WITH� A�FEW�TECHNICAL� POINTS�OF�
INTEREST���

	���������
�
�
��������
)ANDS�0N�OFFERS�A� RANGE�OF�((�
	CHART
� AND� .ASTERCLASS� 	CLASSICAL
�
SEQUENCES��5HE�CURRENT�(*(� LIBRARY�
ALONE�HAS�AROUND� ����TITLES� INCLUDING�
CHART�HITS
� BIG�BAND� AND�JAZZ�
MATERIAL
� ��S�MUSIC
�57�AND�FILM�
THEMES
� COUNTRY� HITS� AND� A� HOST�OF�
OTHER�GOODIES�� *jVE�USED�QUITE�A� LOT�
O F� �)ANDS�0Nj� MATERIAL� AND�THEREjS�
NO�DOUBT�THAT�A� LOT�O F�EFFORT�HAS� BEEN�
PUT� INTO� THESE�ARRANGEMENTS�� �THEY�
REALLY�ARE�VERY�GOOD��5HE�EFFORT�HAS�
CLEARLY�PAID�OFF�BECAUSE�)ANDS�0N�
WAS�CHOSEN�TO�SUPPLY�3OLAND� ITSELF�
WITH� SEQUENCE�DATA� FOR�WORLDWIDE�
DISTRIBUTION
� INCIDENTALLY
� IT�WAS�ALSO�
)ANDS�0N�WHICH�WAS� CHOSEN� BY�THE�
&DUCATION�DEPARTMENT�OF�$OMMODORE�
6,�TO�SUPPLY�.USIC�9�BASED�"MIGA�
SONG�VERSIONS�

5HE� )ANDS�0N�DISK�DOCUMENc
TATION� IS�ALSO�GOOD��"S�WELL� AS�THE�
.*%*� FILE�DATA� ITSELF
� YOUj LL� GET�
INTRODUCTORY�SERIES�NOTES
� INFORMATION�
ABOUT�RELEVANT�SEQUENCING�TECHc
NIQUES�AND�THEIR�RELATIONSHIP�TO�
OVERALL�(*(�SEQUENCE� ARRANGEMENTS
�
TONE�MAP�AND�DRUM�MAP�ASSIGNMENT�
DATA
� AND�DETAILS� OF�THE�VOICES�DRUM��
MAPS� IN� USE� 	THESE�ARE�(4� BASED
��
5HE� i4TANDARD� .*%*� FILE j� O F�THE� %RUM�
AND� 1ERCUSSION� TRACKS�WILL� ALSO�BE�
PROVIDED�WITH� THE�DRUMS�SEPARATED�
ONTO�THEIR�OWN� INDIVIDUAL� TRACKS�	EG�
5RACK�����,ICK�%RUM
�5RACK����
4NARE
�5RACK�����$LOSED� )I� )AT�ETC
�

����������

��
&ACH�SONG�FILE�WILL� HAVE� AN�
ASSOCIATED� INFO� FILE� AND�THESE�
CONTAIN� TEMPO�DATA
� TIME�SIGNATURES�
AND� A�COMPLETE� BREAKDOWN�OF�THE�
DATA�CONTAINED� IN� EACH�TRACK�
1LAYBACK�CHANNELS
� TRACK�NAMES�AND�
A� ROUGH�GUIDE�TO�WHEN�EACH�VOICE�
SOUNDS� IN� RELATIONSHIP�TO� SEQUENCER�
BAR�NUMBERS�WILL� ALSO�BE� INCLUDED�� *F�
THE�SONG�HAS�WORDS�THEN� LYRIC�FILES�
WILL� ALSO�BE� PROVIDED�TOGETHER�WITH�
FILES� THAT�CONTAIN� LYRIC� SHEET�DATA�
COUPLED�WITH� BAR� INDICATOR�NUMBERS�
TO� HELP�SYNCHRONIZATION�

)ANDS�0N
� IN� LINE�WITH�(4�
GUIDELINES
� ISOLATES� ITS�VOICE�
SELECTION� DATA� INTO�A� iPROGRAM�
CHANGEj� TRACK�� *TjS� HERE�THAT�YOUj LL�
ALSO� FIND� THE�(4� BANK�SELECT�
CONTROLLER����MESSAGES� AND� ALTHOUGH�
THESE� SHOULD� BE� IGNORED� BY�NON�(4�
EQUIPMENT�YOU�MIGHT�FEEL� HAPPIER�
ERASING�THEM� 	NON�(4�USERS�WILL� HAVE�
TO�EDIT�THE� PROGRAM�CHANGE�
COMMANDS�ON�THIS�TRACK
� SO� THAT�
VOICES� RELATED�TO�THE�(4�SPECIFIED�
ONES�ARE�SELECTED�� *F�YOU� ARE�NOT�
USING�A�3OLAND� COMPATIBLE�DRUM� UNIT
�
YOU�WILL� NEED�TO�EDIT�THE�DRUM�MAP�
ASSIGNMENTS� TO� SUIT�YOUR�EQUIPMENT�

�������������������
4TAGE�0NE� IS� ANOTHER�COMPANY�WHICH�
HAS�BUILT�UP�A� ROCK�SOLID� REPUTATION

FOR�SUPPLYING�EXCELLENTLY�PROGRAMMED�
ARRANGEMENTS��8HETHER� IT �S � ROCK
�
COUNTRY�MUSIC
� SIXTIES� SONGS
� OR�UP��
TO�DATE� CHART�MATERIAL� YOU�RE�AFTER
�
YOUj LL� FIND� SOMETHING� IN� ITS� CATALOGUE�
LISTS�TO� iWHET�YOUR�MUSICAL� APPETITEj��
*F
� INCIDENTALLY
� YOU� ARE� INTERESTED� IN�
TAKING�THE�EASY�WAY�OUT�AS�FAR�AS�
DRUM� PROGRAMMING� IS� CONCERNED
� YOU�
MIGHT� LIKE�TO� KNOW�THAT�THE�4TAGE�
0NE�VOLUME���DRUM� LIBRARY�CONTAINS�
OVER�����DRUM� PATTERNS�AND� VOLUME
��CONTAINS�ANOTHER������ PATTERNS�

���������������
5HE�4TAGE�0NE�MATERIAL� THAT� *jVE�
SEEN�TO�DATE� IS�NOT�(4�STANDARD� AS�
SUCH� BUT� IT� IS�BIASED�TOWARDS� 3OLAND��
ORIENTED� STANDARDS�� 3OLAND�DRUM�
MAPS� ARE� USED� AND�THE�TYPES�OF�
SEQUENCE�TRANSLATIONS�THAT�MOST�
.*%*� USERS�MAY�NEED�TO�DO� ARE�
SIM ILAR�TO �THOSE�MENTIONED�
PREVIOUSLY
� ALTHOUGH�YOU�MAY�FIND�
WITH� SOME�ARRANGEMENTS�THAT�YOU�
HAVE�TO� REMOVE�A�SETTING�UP�
SEQUENCE� INCLUDED�FOR�THE� BENEFIT�OF�
3OLAND� %*0�AND�%60 �USERS�

"LTHOUGH� LESS�DISK�DOCUMENc
TATION� IS� PROVIDED�WITH� THE�4TAGE�0NE�
MATERIAL� YOU�WILL� STILL� GET�PRINTED�TRACK�
SHEETS� FOR�MANY�OF�THE�ARRANGEc
MENTS�� 4TAGE�0NE�OFFERS� A� NUMBER�OF�
USER�GROUP�SCHEMES�AND�THE� BENEFIT�
HERE� IS� THAT�NOT�ONLY�CAN�YOU�GET�
ADDITIONAL� .*%*� HELP�BUT�USER�GROUP�
DISCOUNTS� ARE�OFFERED�ON� SONG�AND�
OTHER�.*%*� FILE� LIBRARY�MATERIAL�� ��

�-1!&����.!��
	�%�*��%�
!�!��&�+.�)���+��

"NY�FOUR�CHART�HITS�	OR�TWO�
CLASSICAL�WORKS
�WILL�COST�
_������	PLUS�_�����P�P
��"�
DEMO�DISK�OR�TAPE� IS�AVAILABLE�
FOR�_�����	PLUS�P�P
� AND�THIS� IS�
REFUNDABLE�AGAINST�SUBSEQUENT�
PURCHASES��"� RANGE�OF�FORMATS�
	INCLUDING�"MIGA�DISKS
� AND�
SPECIALISED�.*%*� SERVICES�ARE�
ALSO�AVAILABLE�� �FOR�FURTHER�
DETAILS�CONTACT�)ANDS�0N�.IDI�
4OFTWARE�d�������������

�+�����%���&$',+�)*��+��

*NDIVIDUAL�SONGS�COST�_��
INCLUSIVE�OF�7"5�AND�P�P��8ITH�
FOUR�OR�MORE�COMPOSITIONS�THE�
PRICE�FALLS�TO�_�����EACH�AND� IF�
YOU�ARE�A�4TAGE�0NE�6SER�
(ROUP�MEMBER�THAT�PRICE�
BECOMES�_������%EMO�PACKS
�
DRUM� LIBRARIES�AND�A� RANGE�OF�
FORMATS�ARE�PROVIDED�BUT�AT�THE�
MOMENT�"MIGA�USERS�ARE�NOT�
DIRECTLY�CATERED�FOR�SO�YOU�LL�
NEED�TO�GET�45�FORMAT�DISKS�
AND�USE�A� PROGRAM�LIKE�
�)&**����TO� READ�THEM��4TAGE�
0NE�ALSO�OFFERS�A� RANGE�OF�
SPECIALIST�.*%*�SERVICES�� �FOR�
DETAILS�d������������
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5HE� PROCEDURE� RELIES�ON� BEING�
GIVEN� A�SCORE�FOR�A�BOARD� POSITION� BY�
45"5*$
� THE�PROCEDURE�GIVEN� LAST�
MONTH��5HERE�ARE�ONLY�THREE� POSSIBLE�
SCORES�� ��� IF�THE�PLAYER�UNDER�
CONSIDERATION� HAS�WON
���� IF�HE�OR�
SHE� HAS� LOST
� AND��� IF�NEITHER�PLAYER�
HAS�WON�� *N� OTHER�WORDS
� ONLY�A�
WINNING�GAME� POSITION� HAS�A�SCORE
�
SO�THERE� IS� NO�NEED�TO�CALL� 45"5*$�
UNLESS�THE�GAME� IS�OVER�� 4O�THE�FIRST�
PART�O F�.*."9� LOOKS� LIKE�THIS�

/NK@BAQNB�,(, 7�93.1-;
2E>NBA�!. 1#��	��$,/38
& ,$.5$1
(C�/>N>I�3NQB

23 3("�9341-;
1$24+3�/>N>I

$HOB

5HIS�ACTUALLY� IMPLEMENTS�THE�BASE�
CASE�OF�THE� RECURSION�� *F�THE�GAME� IS�
OVER
� THEN�THERE� IS� NO� NEED�FOR�ANY�
FURTHER�RECURSION
� SO�AN� IMMEDIATE�
RESULT�CAN� BE�ASSIGNED�TO�THE�
PROCEDURE
� COURTESY�OF�THE�SCORE�
GIVEN� BY�45"5*$
� AND�THE� PROCEDURE�
TERMINATES�

/OTICE�HOW�THE� PARAMETER�563/�
IS� PASSED�TO�.*."9
�MEANING�THAT�
THE� PROCEDURE�CAN� CHOOSE�A�MOVE�FOR�
THE�COMPUTER�OR�THE� PLAYER�WITH�EQUAL�
EASE��5HE� REASON�FOR�TH IS�WILL�
BECOME�APPARENT� LATER�ON�

�	����:::�����
��
/OW
� IF�THE�GAME� ISNjT �OVER
� THEN�THE�
STATEMENTS�FOLLOWING�THE� &LSE� CLAUSE�
WILL� BE�EXECUTED��5HESE�MUST�MAKE�A�
MOVE�� � IN�FACT�EVERY�POSSIBLE�MOVE�� �
AND�THEN�DECIDE�WHICH� OF�THEM� IS�THE�
BEST�

5HIS� IS�DONE�BY�CHECKING�EVERY�
BOARD� POSITION� IN�TURN�AND
� IF�THE�
POSITION� UNDER�CONSIDERATION� IS�
EMPTY
� PLACING�A�PIECE� IN� IT��"�SCORE�
MUST�BE�OBTAINED�FOR�THAT�PARTICULAR�
MOVE
� AND�TH IS� IS�DONE�BY�CALLING�
.*."9�� �THAT� IS
� BY�THE� PROCEDURE�
CALLING� ITSELF�� *F�THE�MOVE�MADE�HAS�
RESULTED� IN� AN�END�GAME�SITUATION
�
THEN� A�SCORE�WILL� BE� IMMEDIATELY�
RETURNED
� IF �NOT
� FURTHER�RECURSION�WILL�
TAKE�PLACE�BEFORE�A�SCORE�CAN� BE�
GIVEN�

0NCE�A�SCORE�HAS�BEEN� RECEIVED�
FOR�THE�MOVE�JU S T�MADE
� THE�MOVE�
MUST�BE�TAKEN� BACK
� LEAVING�THE�
BOARD� AS� IT�WAS�BEFORE��5HEN�THE�NEXT�
AVAILABLE�MOVE� IS�MADE
� UNTIL� ALL�
POSSIBLE�MOVES�HAVE�BEEN�
ACCOUNTED�FOR�AND�EACH�ONE�HAS�A�
SCORE�CORRESPONDING�TO� IT�� 0F�ALL� OF�
THESE
� THE�ONLY�ONE�WE�ARE� INTERESTED�
IN� IS�THE�ONE�WITH� THE� LOWEST�SCORE��
#UT�WHY�THE� LOWEST�SCORE 

8ELL
� ONCE�.*."9�HAS� PLACED� A�
PIECE�ON�THE�BOARD� AND� IT�CALLS� ITSE LF�
TO �FIND�OUT�A�SCORE�FOR�THAT�MOVE
� IT�
REVERSES�THE� SIGN� OF�THE� PARAMETER�
563/�� *N�OTHER�WORDS
�WHEN� IT�CALLS�
ITSE LF�IT� IS�ASKING� ITSE LF�TO�FIND�A�MOVE�
FOR�THE�OPPOSITE�PLAYER�TO �THE�ONE� IT�
IS� CURRENTLY�DEALING�WITH��"S�A

�5HE�MINIMAX�
PROCEDURE�WORKS�BY�

FORCING�THE�
OPPONENT�TO�MAKE�
THE�WEAKEST�MOVE�IT

CAN�� �
CONSEQUENCE
� THE�SCORE�THAT� IS�
RETURNED�TO� IT�WILL� BE�A�SCORE�FOR�THAT�
OTHER�PLAYER�	THE�BIGGER�THE�SCORE
�
THE� BETTER�THE�MOVE� IT�HAS�FOUND�FOR�
THE�OTHER�PLAYER
�� 4INCE�THE�MINIMAX�
STRATEGY�WORKS�BY�FORCING�THE�
OPPONENT�TO �MAKE�THE�WEAKEST�MOVE�
IT�CAN
� IT�MUST�SELECT�THE�MOVE�WHICH�
GIVES�THE�OPPONENT�THE� LOWEST�SCORE�
WHEN� IT�COMES�TO�HIS� OR�HER�TURN�� 4O�
THE� LOWEST�OF�THE�SCORES� IS� USED�TO�
SELECT�THE� BEST�MOVE�FOR�.*."9��
'OLLOWING�DIRECTLY�FR�OM�THE� &LSE�
STATEMENT� IN� THE�SEGMENT�ABOVE
� IT�
LOOKS� LIKE�THIS�

+$ 232.% 1�����
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�+$ 232.% 1�
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5HE�VARIABLE� -&"4540'"3� IS�USED�TO�
KEEP�TRACK�OF�THE�MOVE�WITH�THE�
SMALLEST�SCORE�� *NITIALLY� IT� IS� SET�TO �A�
SUITABLY�HIGH�VALUE�SO�THAT�THE� FIRST�
MOVE�CHECKED
� NO�MATTER�WHAT� ITS�
SCORE
�WILL� RETURN�A�VALUE� LOWER�THAN�
TH IS��"T�ANY�RATE
� IF�THE�CURRENT�SCORE�
IS� LOWER�THAN�THAT� IN� -&"4540'"3
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, OST�RECURSIVE� ROUTINES�
CONSIST�OF�TWO�PARTS��
A�PART�WHICH�DECIDES�
WHEN�THE�RECURSION�

HAS�COME�TO�AN�END
�CALLED�A�BASE�
CASE��AND�A� RECURSIVE�CASE
�WHICH�
PERFORMS�SOME�TASK�AND�THEN�CALLS�
ITSELF�� -AST�MONTH� *�DESCRIBED�THE�
COLLECTION�OF�PROCEDURES�WHICH�
TOGETHER�FORM�THE�BASE�CASE�OF�THE�
COMPUTERjS�MOVE�GENERATOR�FOR�OUR�
NOUGHTS�AND�CROSSES�PROGRAM��5HIS�
MONTH� *jLL�BE�DESCRIBING�THE�
RECURSIVE�CASE
�SO�GET�THOSE�
HEADACHE�TABLETS�READY�

5HE� PROCEDURE�THAT�PERFORMS�THE�
RECURSION
� THAT�TW ISTS� AND�TURNS� IN� ON�
ITSE LF�IN� A�TWISTY�TURNY�SORT�O F�WAY
�
USES�A�PRINCIPLE� KNOWN� AS�THE�
�MINIMAXj� STRATEGY�� 4INCE�".04� IS�A�
LITTLE�FUSSY�ABOUT�THE�NAMES�OF�ITS�
PROCEDURES
�WEj LL� ACTUALLY�CALL� IT�
.*."9�

5HE�MINIMAX�PROCEDURE�WORKS� IN�
WHAT�YOU�MAY�FIND� A� SURPRISING�WAY��
*NSTEAD�OF�TRYING�TO�FIND�THE�BEST�
POSSIBLE�MOVE�FOR�THE�COMPUTER
� IT

FINDS�THE�MOVE�FOR�THE�COMPUTER�
WHICH�WILL� FORCE� THE�PLAYER� INTO�
MAKING�THE�WORST�POSSIBLE�MOVE��
)OW�DOES� IT�TO�THIS �:OU�MIGHT�WELL�
ASK��8ELL
� *j LL� TE LL�YOU���

".*("�4)011&3�n �*446&� ���n �4&15&.#&3�����
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THEN� -&"4540'"3� IS� INSTEAD� SET�TO�
THE�VALUE�OF�TH IS� SCORE�

"FTER�ALL� O F�THE�POSSIBLE�MOVES�
HAVE�BEEN�TRIED� 	AND� SUBSEQUENTLY�
ERASED

� THEN� -&"4540'"3�CONTAINS�
A�SCORE�CORRESPONDING�TO�THE�MOVE�
WHICH�FORCED�THE�OPPONENT� INTO�
MAKING�THE�WORST�MOVE�FOR�HIM�OR�HER�
AND� CONSEQUENTLY�THE�BEST�MOVE�AS�
FAR�AS�THE� PLAYER� IN� QUESTION� IS�
CONCERNED�

�	���
��
����������
5HIS�FINAL� SCORE�MUST�BE� REVERSED�
BEFORE� IT� IS� RETURNED�AS�A� RESULT�OF�
THE� SUBROUTINE
� SINCE� IT� REPRESENTS�
THE� LOWEST�SCORE� FOR�THE�OPPONENT�
	POSSIBLY�NEGATIVE
� AND�MUST�
THEREFORE� REPRESENT�THE�HIGHEST�SCORE�
FOR�THE�PLAYER� IN�QUESTION� 	WHICH�
MUST�OBVIOUSLY�BE�POSITIVE
��5O� THIS�
END�THE� RESULT�RETURNED� IS�EQUAL� TO�
THE�NEGATIVE�OF�THE� LOWEST�SCORE�

:OUjVE�PROBABLY�NOTICED�THAT�THE�
PROCEDURE�.*."9�DOESNjT �ACTUALLY�
REMEMBER�ANY�PARTICULAR�MOVE
�
MERELY�THE� LOWEST�SCORE�FROM� ALL� OF�
THE� POSSIBLE�MOVES��5HIS� IS�BECAUSE�
ANOTHER�PROCEDURE� IS� USED�TO� KEEP�
TRACK�OF�THE�BEST�MOVE�SO�FAR
� AND�
.*."9� IS�ONLY�CALLED� IN� ORDER�TO�
EVALUATE�EACH�OF�THE�MOVES�THAT�THIS�
OTHER�PROCEDURE� CHOOSES�

5HIS�OTHER�PROCEDURE
� CALLED�
#&45.07&
� IS� IN� FACT�VERY�MUCH� LIKE�
.*."9�� *T� IS�THE�THING�THAT� INITIATES�
THE�WHOLE� RECURSIVE� PROCESS�

5HE�MAIN�DIFFERENCE� IS�THAT� IT�
MUST�KEEP�TRACK�OF�THE�BEST�MOVE�
MADE��5O�DO�TH IS� IT�NEEDS�TO �MAKE�
USE�OF�TWO�EXTRA�VARIABLES
�9#&45�
AND�:#&45��5HESE�ARE�THE�COc
ORDINATES�ON�THE�BOARD�OF�THE�BEST�
MOVE�FOUND�SO�FAR� IN�� 5HEY�ARE�
SHARED�BETWEEN�THE�MAIN� PROGRAM�
AND�THE�#&45.07&�PROCEDURE� SINCE�
TH IS� IS� THE�EASIEST�WAY�FOR�
#&45.07&�TO�MODIFY�THEM�

5HE� PROCEDURE� #&45.07&� IS� AS�
FOLLOWS�

/NK@BAQNB�!$23,.5$93.1-;�
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+UST�AS�WITH�.*."9
� THE�FIRS T�
THING�THE� PROCEDURE�DOES� IS�TO �CHECK�
WHETHER�THE�GAME� IS� OVER�� *F�IT� IS
�
THEN�THERE� IS� NO� POINT� IN� #&45.07&�
MAKING�ANOTHER�MOVE
� SO� IT�SIMPLY�
SETS�9.07&�AND�:.07&�TO�ZERO�� �
DUMMY�VALUES�WHICH� INFORM�THE�
CALLING�PROGRAM�THAT�NO�MOVE� HAS�
BEEN�CHOSEN�

1BLB>P
/,.5$
#(2/+ 8
& ,$.5$1
(C�/>N>I�%>HOB
7!$23��
8!$23��
!$23,.5$�+ � 9-.4&'3;
(C�7!$23K.

!. 1#�+

OVER
� AND�THE�CALL� TO�45"5*$�WOULD�
GIVE� A�SCORE�FOR�THE�END� POSITION�

���
�
��������
4UPPOSE�THA T�THE�COMPUTER�HAD�
MADE�A�MOVE�WHICH�GAVE� IT�A� ROW�OF�
THREE��5HEN�WHEN�.*."9�WAS�CALLED�
AGAIN
�WITH�THE�HUMAN� PLAYER�AS� ITS�
SUBJECT
� 45"5*$�WOULD� RETURN� A�VALUE�
O F ��
� SINCE�THE� HUMAN� HAD� LOST��5HE�
RECURSION�WOULD�THEN�FINISH�AND�
FURTHER�EXECUTION� IN�THE� INCARNATION�
OF�.*."9�WHICH�CALLED�THE�OTHER�
WOULD�CONTINUE�� *N� TH IS�CASE
�
BECAUSE�THERE�WERE� NO�OTHER�
POSSIBLE�MOVES�THE�ONE�WITH� THE�
VALUE�OF����WOULD� BE�CHOSEN��"T�THE�
END�OF�THE� PROCEDURE
� A�VALUE�OF���
�
NOT�� 
�WOULD� BE� RETURNED
� SINCE�A�
NEGATIVE� NUMBER�FOR�THE�HUMAN�
PLAYER� IS�A�GOOD
� AND�THEREFORE�A�
POSITIVE
� THING�FOR�THE�COMPUTER�

#UT� IF�THERE�WERE�SEVERAL� POSSIBLE�
MOVES�TO�BE�MADE�ON� THE�BOARD
�YOU

����A�NEGATIVE�
NUMBER�FOR�THE�

HUMAN�nnn�IS�A�GOOD�
AND�THEREFORE�

POSITIVE�THING
CAN� SEE�HOW�MUCH�MORE�COMPLICATED�
THINGS�COULD�GET� 	GO�ON
� TRY� IT�
�� &ACH�
CALL� TO �.*."9�WOULD� RESULT� IN� SEVERAL�
MORE�CALLS� BEING�MADE�TO�.*."9
�
MULTIPLYING�EXPONENTIALLY�DEPENDING�
ON�THE�NUMBER�OF�MOVES�AVAILABLE�

4UFFICE� INSTEAD�TO�SAY�THAT� IF�
THERE�ARE�NO� POSSIBLE�MOVES�TO �BE�
MADE
� THEN� .*."9�WILL� RETURN� A�VALUE�
RELATED� TO�WHO� HAS�ALREADY�WON��
4IMILARLY
� IF�ONLY�ONE�MOVE� IS�
POSSIBLE�THEN� .*."9�WILL� CHOOSE�THIS�
MOVE�AND�GIVE�A�SCORE�TO� IT�

*N�THE�CASE�OF�TWO�MOVES�BEING�
AVAILABLE
� THEN�.*."9�WILL� CHOOSE�
THE�MOVE�MOST�DETRIMENTAL� TO�THE�
OPPONENT
� AS�YOU� CAN� ALSO�CHECK�BY�
WORKING�THROUGH� IT�� )AVING�SATISFIED�
YOURSELF�THAT�TH IS� IS�THE�CASE
�YOU�
CAN�THEN� BE� SURE�THAT�THE� PROCEDURE�
WILL�WORK� IN�MORE�GENERAL�
CIRCUMSTANCES
� FOR�ANY�NUMBER�OF�
POSSIBLE�MOVES�UP�TO�AND� INCLUDING�
THE�MAXIMUM� NINE�

���
������������	
"NYWAY
� THA TjS� ENOUGH� RECURSION�FOR�
ONE�MONTH�� /EXT�MONTH� *j LL� TIDY�UP�A�
COUPLE�OF� LOOSE�ENDS�AND�GIVE�YOU�
THE� LISTING� IN� FULL
� ALONG�WITH� A�COUPLE�
OF�IMPROVEMENTS�AND�MODIFICATIONS��
6NTIL� THEN
� HAPPY�HACKING�� ��
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.ANY�THANKS�TO�.ARK�)ARMAN� AND�4EBASTIAN�
%ANICEC�OF�1/-�AND�MLASKEY!$*9�FOR�THEIR�AID� IN�
DEBUGGING�THIS� PROGRAM�

�	���
������
*F�THE�GAME� ISNjT �OVER
� THEN
� AS�WITH�
.*."9
� THE�PROCEDURE�GOES�THROUGH��
EACH�OF�THE� POSSIBLE�MOVES� IN�TURN�
AND�CHECKS�THEM�OUT�� /OTICE� HOW
�
AFTER�TENTATIVELY�MAKING�EACH�MOVE
�
.*."9�IS�CALLED�TO� SEE�HOW�THE�OTHER�
PLAYER�MIGHT�BEST�RESPOND� 	DONE�BY�
PASSING�THE�NEGATIVE�OF�THE�VARIABLE�
563/� AS�A� PARAMETER
�

"GAIN
� THE� LOWEST�SCORE� IS�THE�
ONE�THAT� IS� ACCEPTED
� SINCE�THIS�
MEANS�THE�OPPONENT�HAS�BEEN�
FORCED�TO�MAKE�A� POOR�MOVE� 	NOTE�
THA T�WE�ARE�NOT�CHOOSING�A�POOR�
MOVE�FOR�THE� PLAYER
� RATHER�THE�MOVE�
FOR�THE�COMPUTER�WHICH� FORCES�THE�
PLAYER
� EVEN�THOUGH� HE�OR�SHE� IS�
ATTEMPTING�TO�MAKE�THE� BEST�MOVE�
POSSIBLE
� TO�MAKE�A� RELATIVELY�POOR�
MOVE
�

8HEN�THE�CURRENT�SCORE� IS�
COMPARED�AGAINST�THE�VARIABLE�
-&"4540'"3
� IF�IT� IS� FOUND�TO�BE�
LOWER�NOT�ONLY� IS� -&"4540'"3�
UPDATED�TO� ITS�VALUE
� BUT�9#&45�AND�
:#&45�ARE�ASSIGNED�THE�CO�ORDINATES�
O F�THE�CURRENT�MOVE
� THUS� RECORDING�
THAT�PARTICULAR�MOVE�

4O
� ONCE�ALL� O F�THE�MOVES�HAVE�
BEEN� MADE
�9#&45�AND�:#&45�
CONTAIN� THE�CO�ORDINATES�OF�THE�BEST�
POSSIBLE�MOVE��5HERE� IS� NO�NEED�FOR�
#&45.07&�TO� RETURN� A�VALUE�� �THE�
CALLING�PROGRAM� KNOWS�THAT�
#&45.07&�HAS�DECIDED�ON�THE�BEST�
POSSIBLE�MOVE�TO�MAKE
� SO�ALL� IT� IS�
INTERESTED� IN� ARE�THE�CO�ORDINATES�OF�
THA T�MOVE
�WHICH� ARE�OBTAINED�FROM�
THE� SHARED�VARIABLES�9#&45�AND�
:#&45�

5HE� PIECE�OF�CODE�THAT� INITIATES�
ALL� O F�TH IS� AND� ACTS�ON�THE� RESULTS� IS�
SHOWN� BELOW�

4O�AS�YOU�CAN�
SEE
� THE�MAIN�
LOOP�OF�THE�

GAME� REPEATS
� FIRS T�GETTING�A�MOVE�
FROM�THE�PLAYER�AND�THEN�GETTING�A�
MOVE�FOR�THE�COMPUTER�WITH�
#&45.07&
� UNTIL� SUCH�A�TIME�AS�THE�
GAME� IS�OVER�

����
���
���
��
��
5HE�PROBLEM�WITH� RECURSIVE� ROUTINES�
IS�THAT�THEY�ARE� INITIALLY�DIFFICULT�TO�
FOLLOW�

8HEREAS�WITH� A�NON�RECURSIVE�
PROCEDURE�YOU�CAN� START� READING�AT�
THE�TOP�OF�THE� LISTING�AND�FOLLOW� IT�
THROUGH�TO�THE�BOTTOM
�JU S T�AS�THE�
COMPUTER�WOULD�DO� IF�EXECUTING� IT
�
TH IS� ISN �T� REALLY�PRACTICAL�WITH� A�
RECURSIVE� ROUTINE�BECAUSE�OF�THE�
NUMBER�OF�TIMES� IT�CALLS� ITSELF��:OU�
VERY�QUICKLY� LOSE�YOUR�WAY�AND�GET�
CONFUSED�

*TjS� IMPORTANT� INSTEAD�TO�THINK�OF�
A� RECURSIVE� ROUTINE�AS�SOMETHING�
WHICH�OPERATES�ON� A�SET�OF�THINGS�
PASSED�TO� IT�AND� RETURNS�A�VALUE�
DEPENDING�ON�THE� RESULT�O F�THOSE�
OPERATIONS�� *N�OTHER�WORDS
� THINK�OF�IT�
IN� A�MORE�GENERAL� SENSE
� DON�T�BE�
CONCERNED�WITH�EACH� INDIVIDUAL�
STATEMENT�

*F
� IN� THE�EXAMPLE�ABOVE�OF�
.*."9
� THERE�WERE�ONLY�ONE�POSSIBLE�
POSITION� LEFT�TO�MOVE� INTO
� THEN� YOU�
COULD�QUITE�HAPPILY�WORK�THROUGH�THE�
PROGRAM� LINE�BY� LINE�

:OU�COULD�SEE�THAT�TH IS�MOVE�
WOULD�BE�TAKEN
� AND�THAT�THE�
PROCEDURE�WOULD�THEN� BE�CALLED� AGAIN�
BUT�WITH�THE�OPPONENT� IN�MIND�� *N� THIS�
CASE
� THE�CALL� TO�(".&07&3�WOULD�
REVEAL� THAT�THE�GAME�WAS� INDEED
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/�#� 5HE�EXPANSION�BOARD�
REQUIRES�,ICKSTART� �� ��TO�

OPERATE�n� ,ICKSTART� �� ��UPGRADE�
AVAILABLE�FROM�US�FOR�_�����

���������F
n n n n n n n n n n

 ,++" 10�1,�6,2/
�$/#�*0-����������7�4*0���)�!0-/# -
 3+�)��4*0-�����F.�( (*-4�/*���+&+�#�&�� 	 �
�� ' ' � )-��'�� -1) ) � � �
:
��2$/#*0/��$.+*.$)"�*!�4*0-� 3$./$)"

VRS��0+"-�� �	MUST�BE���X�3".�CHIP� 5 F J � 	 \ \ 7 F � �
TYPE
�OR�NOT�EXCEEDING��CM�IN� LENGTH
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.F�FI")0")0� ,IEK`��)� &� ��LE�aPETALS
I�J �UPGRADE�AVAILABLE�	MM�Ỳ
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� *NSTALLATION�REQUIRES�EENNEETION�LE�THE�
	*"3: �`HIP�� *A`Y� FE LLE W �INSTRUE.CMS�P�RaVID`�0/-:�_��
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�
v�7ERY�LOW�POWER�CONSUMPTION�
I T �5HROUGHPORT�FOR�FURTHER�EXPANSION�
IFC�4TYLE�MATCHED�TO�THE�"����
I7�3".�ACCESS�-&%
v�3".�TEST�RUN�SWITCH
v�"VAILABLE�FITTED�WITH��.B
��.B
�

OR�FULLY�POPULATED�WITH��.B
v�0PTIONAL�146�	ALLOWS�"MIGA�TO�POWER�

OTHER�DEVICES


*NCORPORATING�THE�LATEST�i;*1j�%3".�
TECHNOLOGY
�OUR�NEW�&XTERNAL�.EMORY�6PGRADE�
ALLOWS�THE�"����� �"�����TO�BE�UPGRADED�BY�UP�
TO�A�FURTHER��.B�OF�AUTO�CONFIGURING�'"453".�
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INCLUDING�7"5��� DELIVERY

n �2UALITY�$ITIZEN�4ONY�
DRIVE�MECHANISM

n �&NABLE�� �%ISABLE�SWITCH
n �'ULL����,�'ORMATTED�$APACITY
n �-ONG�REACH�CONNECTION�CABLE

n �7ERY�QUIET�
n4 LIM LINE �DESIGN�
n4 U ITS �ANY�"MIGA
n �$OOLING�VENTS
n �4LEEK
�HIGH�QUALITY�
METAL�CASING

n5HROUGHPORT�FACILITY�FOR�
ADDITION�OF�FURTHER�DRIVES

'ULLY�COMPATIBLE
�WITH��.B�
UNFORMATTED�CAPACITY��

4TRAIGHTFORWARD� INSTALLATION�
PROCEDURE��,IT�INCLUDES�FULL�

FITTING� INSTRUCTIONS�
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ANY�"MIGA�OR�"TARI�45��1LUGS�INTO�MOUSE�OR�
JOYSTICK�PORT��4UPER�SMOOTH�AND�ACCURATE���YOU�

PROBABLY�WONT�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�
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8E�ARE�NOW�ABLE�TO�SUPPLY�"MIGA�"����S�WITH�LARGER�HARD�DISKS��8E�TAKE�A�
STANDARD�SINGLE�DRIVE�"����AND�INSTALL�A�HIGH�QUALITY���I��*%&�HARD�DRIVE�
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��1LEASE�NOTE�THAT�THE�HARD�DISK�INSTALLATION�IS�NOT�COVERED�BY�ON�SITE�WARRANTY��
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I T � 4IMPLY�1LUGS�INTO�THE�"����S�
TRAPDOOR�EXPANSION�AREA

v� *NCREASES�TOTAL�3".�CAPACITY�OF�
"����TO��.B�i$HIP3".j

v� 3".�&NABLE���%ISABLE�4WITCH
v� #ATTERY�#ACKED�3EAL�5IME�$LOCK
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48*5$)*/(�#&58&&/�7&34*0/4�0'�,*$,45"35�0/�
:063�"400�*4�&"4:�8*5)�063�/&8�30.�48*5$)&3*
:OU�CAN�IMPROVE�SOFTWARE�COMPATIBILITY�ON�YOUR�"����1LUS��#Y�FITTING�OUR�30.�SWITCHER
�
YOU� CAN� ALTERNATE� BETWEEN� THE� ,ICKSTART� �� ALREADY� RESIDENT� AND� ANOTHER� VERSION� OF�
,ICKSTART� 30.� CHIP
� GIVING� YOU� THE� FREEDOM� OF� CHOICE�
'ITTING�IS�VERY�SIMPLE�INDEED
�AND�REQUIRES�NO�SOLDERING�OR�
SPECIAL�TECHNICAL� KNOWLEDGE�� 'ITTING�ALLOWS�TWO�METHODS�
OF�SWITCHING��EITHER�BY�KEYBOARD� RESET
� OR�BY�AN�EXTERNAL�
TOGGLE�SWITCH��/�#��,ICKSTART�30.�NOT�SUPPLIED��"����
3EVISION��"�BOARDS�WILL�REQUIRE�CIRCUIT�MODIFICATION�

��
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,ICKSTART�����30.�SUPPLIED�SEPARA TE LY ����������������������������������������� ON LY�_�����
J�,ICKSTART�����30.�SUPPLIED�SEPARATE LY����������������������������������������� ON LY�_�����
"����3EVISION��"�1$#�$IRCUIT�.ODIFICATION�4ERVICE�������������� _�����

(ENUINE�$OMMODORE�"MIGA�"����
TYPE�REPLACEMENT�1OWER�4UPPLY�
6NIT��(OOD�QUALITY�iSWITCH�MODEj�

TYPE��4UPER�LOW�PRICE�
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J�"MIGA�����4ERVICE�&XCHANGE�1OWER�4UPPLY�������������������� _������

45&3&0�406/%�4".1-&3
0FFERING� FULL� COMPATFCILITY�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�

1 $&(23$1$#

# $ +$1
&7&4)".�.*$304� 45"3� 13*/5&34� */$-6%&
���.0/5)4�0/�4*5&�8"33"/5:
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.*%*� */5&3'"$&
0UR�FULLY�COMPATFCLE
�HIGH�QUALITY�.*%*� INTERFACE�CONNECTS�DIRECTLY�WITH�THE�"MIGA�
SERIAL� PORT� AND� PROVIDES� */
� 065� �� 5)36� PORTS� FOR� GOOD� FLEXIBILITY�� 'EATURES�
-&%� INDICATORS�ON� EACH� PORT� FOR

�� DIAGNOSTIC�PURPOSES�
�� 4UPERB�COMPACT�DESIGN� ��
��MRZ:ZV

�� 0UR�COMPACT�7IRUS�1ROTECTOR�FITS�EASIY�TO�*HE�1ORT�OF�THE�LAST�DSK�DRIVE�IN�YOUR�"MIGA�SYSTEM
�
q� PROTECTING� AL� INTERNAL� AND� EXTERNAL
P�  AG44� 9AHA� ;4/� - A D ?� G <A <% �DRIVES� FROM� BOOT� BLOCK� VIRUSES��

*NCORPORATES� A� SWITCH� TO� ENABLE� OR�
DOABLE�THE�PROTECTION�FACILITY�
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7*%)��"MIGA�VIDEO�DIGITISER�PACKAGE�INC��7*%*�$HROME������������������ _ �������
7*%*�$OMPLETE�$OLOUR�4OLUTION�,IT������������������������������������_�������
7*%T�3(#�COLOUR�FRAME�GENERATION�KIT�FROM�#�8�IMAGES������� �����������_� �����
"MIGA�����%UST�$OW��������������������� ���� ������ ��� �������������_� ����
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SUPERLATIVE�
PAPER�HANDLING
�FOUR�
EXCELLENT�/-2�FONTS�

AND�A�NEW�SUPER�FAST�
PRINT�SPEED�OF����CPS�
IN�DRAFT�AND����CPS�IN�

/-2
�THE�-$���
APPROPRIATELY�

SUPERCEDES�THE�
PHENOMENALLY�

SUCCESSFUL� -$���*��
��MRSZ:ZZ
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n ����1M���$OLOUR�1NNTER
n ����CPS�DRAFT�� ���CPS�-�2
n ����CPS�)IGH�SPEED�DRAFT�FACILITY
n ���,�#UFFER�EXPANDABLE�TO���,
n �4WIVEL�4ELECTABLE�1USH�OR�1ULL�5�RACTPR��
BOTTOM�FEED�CAPABILITY

n �"DVANCED�1APER�1ARKING
n �&LECTRONIC�%IP�4WITCHES
n ����3ESIDENT�-2�FONTS
n �*NCLUDES�$OLOUR�3IBBON
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4TAR�-$����� ��1IN�$OLOUR
���FONTS
�������CPS�������������������������_�������
4TAR�-$����������1IN
���FONTS
�������CPS��������������������������������_�������
"UTOMATIC�4HEET�'EEDER�FOR�����-$�PRINTERS�	PLS�STATE�MODEL
���_������
4TAR�9#�������$0-063����PIN
����COL��POWER�PRINTER�������������&�������
4TAR�9#����4������COLUMN�VERSION�OF�9#���������������������������_�������

$ITIZEN�4WLFT���&�*NCLUDING�$0-063�KIT�����������������������������_�������
0LIVETTI�+1�����*NK+ET�GOOD�QUALITY���EXCEPTIONAL�VA LUE ����������������������_�������
0LIVETTI�+1�����*NKJET�EXCELLENT�HIGH�SPEED����DPI�PRINTER���������������� _�������
)EWLETT�1ACKARD�%ESKJET����������������������������������������������� _�������
)EWLETT�1ACKARD�%ESK+ET����$�	$OLOUR
����������������������������� _�������
$ITIZEN�1ROJET�*NK+ET�1RINTER��������������������������������������������� _�������
&PSON�-9����BUDGET� ����CARRIAGE���PIN� ������CPS����������������������������_�������
&PSON�-2�������PIN� ������CPS
��K�BUFFER�������������������������������������������� _ �������
1ANASONIC�,91����*�UPRATED����PIN�MODEL�������00CPS������������������ _ �������
1ANASONIC�,91�����GOOD�VALUE����PIN�MODEL������������������������������������_ �������
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8&�(6"3"/5&&�THAT�THIS�IS�THE�
SMOOTHEST
�MOST�RESPONSIVE�AND�
ACCURATE�REPLACEMENT�MOUSE�YOU�
CAN�BUY�FOR�THE�"MIGA��&XCELLENT�
PERFORMANCE
�NOW�WITH�A����DPI�
RESOLUTION��"MAZING�NEW�PRICE�

A5&$� � $
�*(+�/$�' �/*��)4��($"��*-��*((*�*- �����7�/#$.�����
� )'*�&����+/ -�+-*1$� .���1�)� ���+ �$�'��!! �/.��)��

� -!*-(�)� �� �/0- .�2$/#*0/�.��-$!$�$)"�0. -?!-$ )�'$) ..5
/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�MONITORING��3(#�PASS�THRU�FOR�

REAL�TIME�EDITING�OF�"MIGA�
GRAPHICS��PLUS�,EY�LN�PORT�FOR�USE�
WITH�AN�EXTERNAL�KEYING�DEVICE�

��

1HILIPS�$.�����.K�LL�.ONITOR�	(ENUINE�6,�VERSION

�
INDUDES�CABLE�AND���:EAR�ON�SITE�MAINTENANCE������������������_�������

"����08/&34��&XPAND�YOUR�HARD�DISK�STORAGE�FURTHER�WITH�ONE�OF�OUR�ADD�ON
�
EXTERNALLY�CASED�4$4*�)ARD�%RIVES
�WITH���MS�AUTOPARKING�/&$�MECHANISMS�AND�
SEPARATE�POWER�SUPPLY��3UGS�INTO�THE�SOCKET�PROVIDED�ON�THE�REAR�OF�THE�"����UNIT��
&XTERNAL���.B�4$4*�%RIVE�CASED�WITH�146

TO�DIRECTLY�ADD�ON�TO�THE�$OMMODORE�"���� ������������������ _�������
&XTERNAL����.B�4$4*�%RIVE�CASED�WITH�146�������������� ���������� _�������
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:OUR�"MIGA� PRODUCES� FINE� QUALITY� HI�FI� STEREO� SOUND
&NJOY�QUALITY�STEREO�SOUND� REPRODUCTION�TO�THE�FULL�WITH� * K �� �� � �
THIS� NEW�DESIGN� TWIN� SPEAKER�SYSTEM�� *NCORPORATES� A� \ V � \ � 
 ��
BUILT�IN� AMPLIFIER� WITH� SEPARATE� ADJUSTABLE� VOLUME
CONTROLS� FOR� EACH� SPEAKER� UNIT�� 3UNS� FROM� 146� 0 F T � " �'
	SUPPLIED
�OR�FROM�BATTERIES�	NOT�INCLUDED
�� #� ?
4PEAKER�%IMENSIONS����X��X���MM�	)X8X%
� @@@@@@@@@@@@@@@@@

"IM�TRY
IIS�NEW�SCANNER�
FULL� ���MM

���

��������
���?����
�	���
�	����
��� 5
5HIS�*MAGE�4CANNER�PACKAGE�
COMBINES�TOP�QUALITY�HARDWARE�
WITH�THE�LATEST�VERSION�OF�THE�
DISTINCTIVELY�POWERFUL�%""5"4$"/�
130'&44*0/"-�7&34*0/���SOFTWARE
�
NOW�GIVING�5)6I�23*:#("-I�$"1"#*-*5:�
"T�A�GENUINE����DPI�SCANNING�RESOLUTION
�THIS�
PRODUCES�TRULY�SUPERB�QUALITY�SCANS��)AS�A�FULL����MM�
SCANNING�WIDTH
�VARIABLE�BRIGHTNESS�CONTROL�AND������ ������ ������ ����DPI�RESOLUTION��
%AATASCAN�1ROFESSIONAL�7ERSION���SCANNING�AND�EDITING�SOFTWARE�ALLOWS�REALc
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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(0-%&/�*."(&�015*$"-�.064&�"MIGA�45�COMPATIBLE���
EXCELLENT�TRAVEL�ACCURACY�ASSURED��/&8�-08�13*$&����_������
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0''&3*/(�&9$&15*0/"-�7"-6&�

'03�.0/&:
�THIS�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�
TEXT�ONTO�VIDEO��$APABLE�OF�SMOOTH�

AND�STABLE�FADING�AND�OVERLAYING�EFFECTS�
WITH�SPECIAL�TUNING�KNOB�

�$/#�
/.�� �$��/ ��(*)$/*-�
)+0/8�/#$.�(*� '��*(�$) .�
/# ���1�)/�" .�*!���#$"#�,0�'$/4�( �$0(�- .*'0/$*)�
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� �/0- .���-&�"'�..�.�-  )�!*-�$(+-*1 ���*)/-�./8�
+'0.�!0''�-�)" �U@2�4�.+ �& -�.*0)��*0/+0/:
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' AVING�TO�WRITE�ALL�THE�
CODE�THAT�APPEARS�IN�THE�
".04�COLUMN�IS�A�
DIFFICULT�TASK�� �EVEN�FOR�

AN�".04�ADDICT�SUCH�AS�MYSELF
�SO�
*�THOUGHT�IT �WAS�ABOUT�TIME� *�
DRAGGED� IN�A�LITTLE �HELP�FROM�THE�
EXPERTS��"ND�WHO�BETTER�THAN�THE�
PEOPLE�WHO�MADE�".04�POSSIBLE
�
&UROPRESS�4OFTWARE��5HANKS�TO �
3ICHARD�7ANNER�AT�&UROPRESS
�EVERY�
MONTH�WEjLL�BE�FEATURING�A�SNIPPET�
OF�CODE�WRITTEN�BY�THE�TALENTED�
PROGRAMMERS�AT�&UROPRESS�
4OFTWARE��0VER�THE�NEXT�FEW�PAGES
�
WE�LL�ALSO�BE�LEARNING�HOW�TO�GET�
THOSE�SPRITES�MOVING�IN�YOUR�GAMES�
PROGRAMS
� LOOKING�AT�SOFTWARE�
SCROLLING�IN�OUR�".04�FOR�BEGINNERS�
SECTION�AS�WELL�AS�SOLVING�SOME�OF�
YOUR�QUERIES�

5HE�AIM�OF�THE�NEW�&UROPRESS�
CODE�SECTION�WILL� BE�TO�GET�THE� LADS�
AT�&UROPRESS�TO�WRITE�A�BIT�O F�CODE�
WHICH�EITHER�SOLVES�A�PROBLEM�THAT�
MANY�OF�YOU�MAY�HAVE�OR�CODE�WHICH�
SHOWS�A�NEW�TECHNIQUE�THAT�CAN� BE�
ACHIEVED�WITHIN�".04�� 0F�COURSE�
THIS� SORT�OF�THING� IS� NOTHING�NEW�TO�
THE�".04�COLUMN� 	AFTER�ALL� WEjVE��
BEEN�SOLVING�YOUR�".04�PROBLEMS�
SINCE� ISSUE��

� BUT�WHAT�MAKES� IT�
SPECIAL� IS�THAT�THE�CODE�WHICH�WE�
PRINT�WILL� BE�WRITTEN�BY�THE

*F�YOUjRE�LOOKING�FOR�A�GOOD�".04�
PRODUCED�GAME
� LOOK�NO�FURTHER�THAN�
3ATTLESNAKE�ON�".04�1%�DISK����

PROGRAMMERS�WHO�MADE�".04�
POSSIBLE�

*F�YOUjRE� PARTICULARLY�STUMPED� AND�
REALLY�NEED�A�BIT�OF�CODE�WRITTEN
�
WRITE� TO�ME�AND� *j LL� PASS�YOUR�REQUEST�
ON�TO�THE� LADS�AT�&UROPRESS�
)OPEFULLY
� IF�THEY�CAN�DRAG�
THEMSELVES� AWAY�FROM�THE� LOCAL� PUB�
	ONLY�JOKING�

� THEYjLL� GET�ON� THE�JOB�
AND�THE� RESULTS�OF�THE IR�EFFORTS�WILL� BE

PRINTED�HERE�WITHIN�"MIGA�4HOPPER��
0BVIOUSLY�WE� HAVENjT �GOT�A� LOT�OF�
SPACE�TO�PLAY�WITH
� SO�DONjT �EXPECT�
COMPLETE�GAMES�AND� UTILITIES�� *F�YOU�
WANT�THAT�SORT�OF�THING
� KEEP�YOUR�
EYES�ON�THE� -ISTINGS� PAGES�OF�"MIGA�
4HOPPER�

5HE� ROUTINES�YOU� REQUEST�MUST�
BE�FAIRLY�SHORT�AND�STRAIGHT�TO �THE�
POINT�� *T�MUST�THEREFORE�BE�POSSIBLE�

FOR�&UROPRESSj�
PROGRAMMERS�TO�
SOLVE�THE�PROBLEM�
IN� NO�MORE�THAN
��� LINES�OF�CODE�� *F�
THEY�DONjT �THINK�
IT jS� POSSIBLE�TO�
SOLVE� IT�WITH� ���
LINES�OF�CODE
�WE�
WONjT �HAVE�THE�
SPACE�AVAILABLE�

��������

�����
*F�YOU�WANT�TO � SEE�
WHAT�".04� IS�
CAPABLE�OF�IN� THE�
HANDS�OF�AN�

EXPERIENCED�CODER
� CHECK�OUT�THESE�
LATEST�DISKS�FROM�THE�OFFICIAL�".04�
1%� LIBRARY�	�����������
�

5HE�".04�1%� LIBRARY� IS� AN�
ABSOLUTE�"LADDIN�S�CAVE�FULL� O F�USEFUL�
".04� RELATED� UTILITIES
� DEMOS�AND�
GAMES�� )EREjS� A� RUN�DOWN�OF�THE�
LATEST�DISKS�TO� LAND�ON�MY�DESK�

n� "1%����
$UBIC�%EMO
4HOCKWAVEjS� LATEST�PRODUCT� IS� AN�
AUDIO�VISUAL� FEAST�WHICH� REALLY

DEMONSTRATES�THE� POWER�OF�".04��
8EIRD�SCROLLS�AND� COPPER�TRICKS�ARE�
ONLY�A� COUPLE�OF�THE�MARVELS�THAT�WILL�
ASSAULT�YOUR�SENSES�

n�"1%����
(AMES
(AMES�ARENjT �USUALLY�THE�DOMAIN�OF�
"MIGA�4HOPPER
� BUT�WHY�NOT�CHECK�
OUT�TH IS�DISK � *T�S � ALWAYS�WORTH�
CHECKING�OUT�A�FEW�GAMES�ESPECIALLY�
IF�YOU�RE� IN� THE�BUSINESS�OF�DESIGNING�
YOUR�OWN�GAMES�� *T�CONTAINS�THREE�
GAMES�� �3ATTLESNAKE�	A�TWO�PLAYER�
HELICOPTER�DUELLING�GAME

� 4KY�
$HASER�	A� RATHER�NAFF�MAZE�CHASE�
GAME
�AND�.AZEMAN� 	POSSIBLY�THE�
BEST�1%�1AC.AN�GAME�YET
�

n�"1%����
"MOS�1ROGRAMS
5HIS�DISK�CONTAINS�NO�FEWER�THAN�
NINETEEN�DIFFERENT�".04� PROGRAMS� IN�
SOURCE�FORMAT�� -OAD� THEM� INTO�
".04
� RUN�THEM� AND� LEARN� FROM�
THEM�� %EFINITELY�A� RECOMMENDED�
PURCHASE�FOR�".04�BEGINNERS�

n� "1%����
8OTS�LTS�/AME
"�WORD�GUESSING�GAME� BASED�ON�THE�
57�QUIZ�SHOW����4ECONDS�� 4IMPLE
�
BUT�VERY�ENTERTAINING�

n� "1%���
4TRUCTURED� *NSANITY��
'ANATIX� IS�GENERALLY�KNOWN�AS�THE�
KING�OF�".04� CODING�AND�THIS� LATEST�
DEMO�CERTAINLY�DOES�NOTHING�TO�
TARNISH�THA T�REPUTATION��
3ECOMMENDED�

�,)'()�**�$�*�)�)',+!&�
5HIS�MONTHjS�ROUSING�
ROUTINE�HAS�BEEN�WRITTEN�BY�
%ARREN� i#ARNEYj�4KIRVIN
�A�
VERY�TALENTED�CHAP�WHO�
MANY�OF�YOU�MAY�ALREADY�
HAVE�SPOKEN�TO��%ARREN�
WORKS�ON�THE�".04�HELPc
LINE�AT�&UROPRESS
�SORTING�
OUT�YOUR�".04�PROBLEMS�
AND�SUGGESTING�SOLUTIONS�

5HE�PROGRAM�GENERATES�
A�SORT�O F�PSYCHEDELIC�
STROBING� LASER�EFFECT� LIKE�
THOSE�YOU�SEE�ON� 5OP�0F�THE�1OPS�
AND�AT�3AVE�PARTIES� 	OR�SO� *jM�TOLD�
��
5HE�CODE�SERVES�AS�A�NICE�
DEMONSTRATION�OF�HOW�TO�DRAW� LINES�
AND�GENERATE� RANDOM�NUMBERS�

/EXT�MONTH�THE� &UROPRESS� LADS�
WILL� BE�WRITING�A�USEFUL� SECTION�OF�
CODE�THAT�WILL� ENABLE�YOU�TO �ADD�
INERTIA�TO � SPRITES��5HIS�MONTH�THOUGH
�
HAVE�A� PLAY�WITH�THE�CODE�BELOW��5YPE�
IT� IN� AND�ENJOY�

�� 2, ++�+ 2$1�#$,.

� � �� � � � �

� � *� J

5HIS�MONTHjS�&UROPRESS�SPECIAL�WILL�
ALLOW�YOU�TO�ADD�PSYCHEDELIC�LASER�
EFFECTS�TO�YOUR�PROGRAMS
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( T jS�OBVIOUS�FROM�THE�MANY�
LETTERS�THAT� *� RECEIVE�EVERY�
MONTH�THAT�ANIMATION� IS�ONE�
ASPECT�OF�".04�PROGRAMMING�

WHICH�CONFUSES�MANY�WOULD�BE�
GAMES�PROGRAMMERS��6NFORTUNATELY�
THOUGH
�THIS� IS�NOT�A�SUBJECT�THAT�
YOU�CAN�AFFORD�TO�IGNORE��+UST�CHECK�
OUT�ANY�ONE�OF�THE�THOUSANDS�OF�
ARCADE�GAMES�WHICH�ARE�AVAILABLE�
FOR�THE�"MIGA�AND�YOU�LL� NOTICE�THAT�
ANIMATION�PLAYS�AN�IMPORTANT�ROLE�IN�
THEIR�VISUAL�ATTRACTION�

&VEN�FAIRLY�BASIC�GAMES�BOAST�
ANIMATION� IN� ONE�FORM� OR�ANOTHER�� �
WHETHER�I T jS� AN� ANIMATED� BACKGROUND

)&01&+$��
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OR�A�CYCLED�SERIES�OF�FRAMES�THAT�
BRINGS� LIFE�TO �THE�MAIN� SPRITE
�
INCORPORATING�ANIMATION� IS�VERY�
IMPORTANT� INDEED�

".04�PROVIDES� A� PLETHORA�OF�
COMMANDS�WHICH�CAN� BE�USED�TO�
ANIMATE� SPRITES�OR�SECTIONS�OF�THE�
SCREEN
� BUT�TH IS�MONTH�WEjRE�GOING�TO�
BE�CONCENTRATING�ON� BREATHING� LIFE�
INTO�SPRITES�AND� BOBS��5HIS� CAN� BE�
ACHIEVED� USING�BASICALLY�TWO�DIFFERENT�
METHODS���

5HE�FIRS T�TECHNIQUE� IS�EXACTLY�THE�
SAME�AS�THE�TECHNIQUE�USED�BY�
PROFESSIONAL� GAMES� PROGRAMMERS� BUT

THE�SECOND
� AND� ARGUABLY�MORE�
POWERFUL
� USES�".04j� "."-�
ANIMATION� LANGUAGE� 	&ASY�".04�
PROGRAMMERS�WILL� HAVE�TO� USE�THE�
FIRS T�TECHNIQUE�BECAUSE�&ASY�".04�
DOESN�T�OFFER�"."-
�

��������	
���
��
���
��
5HE�FIRS T�METHOD� OF�ANIMATING�SPRITES�
SHOWN� IN� -ISITNG��� USES� THE�TIME�
HONOURED�TECHNIQUE�WHICH� HAS�BEEN�
USED�ON�EVERY�MICRO�SINCE�THE�;9���
	0,
� POSSIBLY�A� SLIGHT�EXAGGERATION�
THERE
� BUT�WHAT�DO�YOU�EXPECT�FROM�A�
JOURNALIST 
��5HIS�METHOD�OF�
ANIMATING�SPRITES�DOES�NOT�USE�ANY�
FORM� OF�FANCY� INTERRUPTS�OR�ANIMATION�
LANGUAGE
� INSTEAD�THE�SPRITES�ARE�
UPDATED�WITHIN�THE�MAIN�GAME� LOOP
�
THE�SECTION�OF�CODE�WHICH�FORMS�THE�
HEART�O F�EVERY�GAME�

"LL� GAMES�ARE�TIED� IN�VERY�CLOSELY�
TO� THE� REFRESH� SPEED� OF�THE�COMPUTER�
THA T�THEY�ARE� RUNNING�ON�� &VERY�TIME�
THE�COMPUTER�RE�DRAWS�THE�SCREEN�
ONCE
� THE�MAIN�GAME� LOOP� IS�
PERFORMED� 	IN� THEORY
�� 0BVIOUSLY�THE�
MORE� COMPLEX�YOUR�GAME
� THE� LONGER�
IT�TAKES�TO� PERFORM�THE�MAIN�GAME

)&01&+$��
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*�M�THINKING�ABOUT�BUYING�".04�BUT�*� HAVE�HEARD�THAT�&UROPRESS�IS�
CURRENTLY�PUTTING�THE�FINISHING�TOUCHES�TO �".04�1ROFESSIONAL
�A�MORE�
POWERFUL�VERSION�OF�".04�THAT� *�THINK�W ILL�SUIT�MY�NEEDS�AS�A�GAMES�
PROGRAMMER�FAR�MORE�� *S�IT �WORTH�HOLDING�ON�TO�MY�MONEY�UNTIL�THIS� IS�
RELEASED
�OR� IS�IT�SIMPLY�VAPOURWARE 

1ETER�+OHNSON�
4HEFFIELD

*T�IS� TRUE�THAT�&UROPRESS� IS�WORKING�ON� AN�ENHANCED�VERSION�OF�".04�WHICH�
WILL� BE�MARKETED� UNDER�THE�NAME�O F�".04�1ROFESSIONAL
� BUT� IT�CERTAINLY� ISNjT �
IN� THE�FINAL�STAGES�OF�DEVELOPMENT�

"LTHOUGH� &UROPRESS�HOPES�TO�HAVE� IT�OUT�ON�THE� STREETS�BY�THE�END�OF�
THE�YEAR
� *�D� BE�SURPRISED� IF �WE�WERE�TO� SEE�ANYTHING�OF�IT�BEFORE�NEXT�SPRING��
*F�YOU� REMEMBER
� THE�ORIGINAL�".04�WAS�DELAYED�BY�ALMOST�A�YEAR�� "FTER�ALL
�
WRITING�A�PROGRAMMING� LANGUAGE�AS�COMPLEX�AS�".04� IS�NO�MEAN�FEAT
� SO�
SUCH�DELAYS�ARE�ONLY�TO �BE�EXPECTED�

.Y�ADVICE� TO�YOU�WOULD� BE�TO�TAKE�THE� PLUNGE�NOW�AND� BUY�THE�CURRENT�
RELEASE�O F�".04�	����
�� &UROPRESS� HAS�ALREADY�MADE� IT�CLEAR�THA T�IT �WILL�
OFFER�EXISTING�USERS�THE�CHANCE�TO� UPGRADE�TO �".04�1ROFESSIONAL�WHEN� IT� IS�
FINALLY� RELEASED�FOR�A�MINIMAL� COST�� *T�SEEMS�ALMOST�CERTAIN�THAT�".04�
1ROFESSIONAL�WILL� BE�DOWNWARDLY�COMPATIBLE�WITH�THE�CURRENT� RELEASE�OF�
".04
� SO�ALL� THE�CODE�THAT�YOU�WRITE�NOW�WILL� BE�COMPATIBLE�WITH�ANY�FUTURE�
RELEASES�� #UY�".04�NOW�AND�YOU�LL� BE�ABLE� TO�GET�TO �GRIPS�WITH�".04�
1ROFESSIONAL�FAR�MORE�QUICKLY�

����
������
���
*jM�TRYING�TO�WRITE�A�DEMO�WHICH�HAS�SPRITES�DANCING�IN�TIME�TO �A�4OUND�
5RACKER�MODULE�PLAYED�USING�THE�53"$,�1-":�COMMAND��1ROBLEM�IS�
THOUGH
� IT �DOESN�T�WORK��&VEN�WHEN�ALL�CHANNELS�ARE�PLAYING
�ALL�THAT�THE�
76.&5&3�FUNCTION� RETURNS� IS�A�VALUE�OF�ZERO��8HERE�AM�*�GOING�WRONG 

+ASON�#OOTH�
&DINBURGH

4IMPLE��5HE� REASON�WHY�THE�76.&5&3�FUNCTION� ISNjT � RETURNING�ANYTHING� IS�
BECAUSE�YOU� ARE�USING�THE�4OUND�5RACKER�MODULE� ROUTINES� INCLUDED� IN�
VERSION� �����OF�".04��"LTHOUGH�THESE�ALLOW�YOU�TO�PLAY�MODULES�WITHOUT�
HAVING�TO�CONVERT�THEM
� THEY�ARE�NOT�COMPATIBLE�WITH�THE�76.&5&3�
FUNCTION��:OUjLL� HAVE�TO�CONVERT�THEM�TO�".04�FORMAT�AND�THEN� USE�THE�
STANDARD�".04� i.64*$j� COMMAND�
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LOOP
�BUT�THE�PRINCIPLES�ARE�STILL� THE�
SAME�

5HE�CODE�ON�THE�PREVIOUS�PAGE�
SERVES�AS�A�GOOD�DEMONSTRATION�OF�
TH IS �TECHNIQUE�IN�ACTION��"LTHOUGH� IT�
WON�T� RUN�AS� IT�STANDS� 	YOUjLL� NEED�TO�
CREATE�A�SPRITE�BANK�WHICH� CONTAINS�
EIGHT�ANIMATED�FRAMES�TO� RUN� IT

� IT�
DEMONSTRATES�A�COUPLE�OF�VERY�
IMPORTANT�PRINCIPLES�THAT�YOU�MUST�
UNDERSTAND�TO �BE�ABLE�TO �ANIMATE�
SPRITES��"S�YOU� CAN�SEE
�WHAT� IT�DOES

�.AKE�SURE�YOUR�
ANIMATIONS�ARE�
RUNNING�AT�THE�
CORRECT�SPEED
�SO�

THEY�DON�T�BECOME�A�
FLICKERING�MESS�

IS�MOVE�AN�ANIMATED�BLITTER�OBJECT�
CONTAINING�EIGHT�FRAMES�ACROSS� THE�
SCREEN�

5HE�ACTION�ACTUALLY�TAKES�PLACE�
WITHIN�THE� LOOP�DEFINED� BY�THE�
i%O���-OOP�� INSTRUCTION��8ITH� A� LITTLE�
HELP�FROM�THE� i8AIT7#-j� COMMAND
�
THE� LOOP� IS� PERFORMED�ONCE�EVERY�
VERTICAL� BLANKING�PERIOD�� *NSTEAD�OF�
JU S T�CHANGING�THE�FRAME�EACH� AND�
EVERY�VERTICAL� BLANK
� THE� LOOP�DELAYS�
THE�ANIMATION�BY�COUNTING�THE� FOUR�
BEFORE�CHANGING�FRAME��5HIS�HELPS� TO�
SLOW�THE�ANIMATION�DOWN�� *F�IT�WERE

TO�BE� RUN�AT�FULL� SPEED� 	ANIMATED� AT�
���FRAMES�PER�SECOND

� ALL�YOU�WOULD�
SEE�WOULD� BE�A�FLICKERING�MESS�

*TjS� IMPORTANT�TO � LEARN� HOW�TO�TIE�
THE�SPEED�OF�AN� ANIMATION� IN�WITH� ALL�
FACTORS�THAT�WILL� AFFECT�IT�� *N�THE� CASE�
OF�OUR�BOUNCING�BALL
�THE�ANIMATION� IS�
SLOWED�DOWN�TO�APPROXIMATELY����FPS�
	FRAMES� PER�SECOND
��5O�MAKE�YOUR�
ANIMATION� REALISTIC
� YOU� SHOULD� ALSO�
TAKE� INTO�CONSIDERATION� THE�FACT�THAT�
THE�OBJECT�MOVES�ACROSS�THE� SCREEN�
AT�ABOUT���PIXELS� PER�FRAME��5HIS�
BECOMES�PARTICULARLY�TRUE�WHEN�YOU�
ANIMATE�AN�OBJECT�THAT� IS�WALKING�� � IF�
IT�MOVES�TOO�QUICKLY�FOR�THE�WIDTH�OF�
EACH� STRIDE
� THE�OBJECT�WILL� LOOK�AS� IF�
IT�WERE�SKATING�ACROSS� THE� SCREEN�
RATHER�THAN�WALKING�

��
���
���������

��������
"�SECOND� 	AND�MUCH�EASIER
�METHOD�
OF�ANIMATING�A�SPRITE� IS�TO �TAKE�
ADVANTAGE�OF�".04j� POWERFUL�
ANIMATION� LANGUAGE�"."-�� #ECAUSE�
"."-�RUNS� UNDER� INTERRUPT
� IT�CAN�
AUTOMATICALLY�HANDLE�THE�TASK�OF�
CHANGING�FRAMES�WITHOUT�YOU� HAVING�
TO�WORRY�ABOUT�THE�CURRENT�FRAME�
NUMBER�OF�THE�DELAY�BETWEEN�FRAMES��
"S�YOU� CAN� SEE�FROM�THE�EXAMPLE�
BELOW
� ANIMATING�SPRITES�UNDER�"."-�
ALSO� PRODUCES�A� LOT� LESS�CODE�WITHIN�
THE�MAIN�GAME� LOOP�

8HEREAS�THE�TRADITIONAL�METHOD�
COVERED�ABOVE�NEEDED�SIX� LINES�OF�
CODE
� THE�"."-�VERSION� NEEDS�JUS T�
TWO� LINES�WITHIN� THE�MAIN� LOOP��
8HATjS�MORE
� BECAUSE�THERE� IS� NO�
NEED�FOR�ANY�FORM� OF�DECISION�
MAKING
� THESE�TWO� LINES�WILL� RUN

8HEN�DESIGNING�ANY�FORM�
OF�ANIMATED� SPRITE�FOR�A�
GAME�OR�DEMO
� IT�MAKES�
A� LOT�OF�SENSE�TO�ARRANGE�
THE�FRAMES�WITHIN�YOUR�
SPRITE�BANK� IN�A� LOGICAL�
ORDER�SO�THAT�YOU� DONjT �
HAVE�TO�KNOW�THE� LOCATION�
O F�EACH�AND�EVERY�FRAME�
WITHIN� THE�BANK��"LL�YOU�
WILL� NEED�TO�KNOW� IS�THE�
LOCATION�OF�THE�FIRS T�FRAME�
AND�THE�NUMBER�OF�FRAMES�
WHICH�MAKE�UP�THE�
ANIMATION��"LTHOUGH�THE�
".04�4PRITE�&DITOR� IS� A�
FAIRLY�POWERFUL� BEAST
� *�
PREFER�TO �DESIGN�ALL�MY�
SPRITES�WITHIN�%1AINT�SIMPLY�BECAUSE�
%1AINT�IS�A�MUCH�FASTER�AND�MORE�
FLEXIBLE�TOOL�

#EFORE�YOU� START�DRAWING�AWAY�
HOWEVER
� ALWAYS�START�BY�DECIDING

��
���
������������


5HE�BOUNCING�BALL�ANIMATION�� �EACH�FRAME�IS�THE�
SAME�HEIGHT�REGARDLESS�OF�WHETHER�THE�BALL� IS�HIGH�
IN�THE�AIR�OR�ON�THE�GROUND
� REMOVING�THE�NEED�TO �
MESS�AROUND�WITH�SUCH�THINGS�AS�TRAJECTORIES�ETC

UPON�THE� SIZE�OF�YOUR�SPRITE�AND�THEN�
STICK�TO � IT�FOR�ALL� FRAMES��"LTHOUGH�
".04�DOESN�T�RESTRICT�YOU�TO� THE�
SIZE�OF�INDIVIDUAL� FRAMES
� IT�MAKES�
THINGS�A� LOT�EASIER� IF�THE� SPRITE� STAYS

'�/$,+��201&+$� Z� '�/$,+��201&+$
4PRITE�� �"�GRAPHICAL�SHAPE
�MOVED�AS�A�WHOLE�AROUND�THE�SCREEN��5HE�

8ORKBENCH� POINTER�IS�AN�EXAMPLE��4OME�SPRITES�ARE�MANIPULATED�BY�
THE�"MIGA�S�BLITTER
�MEANING�THAT�THEY�CAN�MOVE�VERY�SLOWLY�AND� RAPIDLY
�
WITHOUT�ERASING�THE�INFORMATION�BENEATH�THEM�AS�THEY�TRAVEL�ACROSS�
THE�SCREEN�

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

1IXEL�� �"�PICTURE�ELEMENT
�ONE�OF�THE�THOUSANDS�OF�TINY�RECTANGLES�WHICH�
MAKE�UP�A�COMPUTER�SCREEN��"�PIXEL� IS�THE�ADDRESSABLE�AREA�ON�THE�
SCREEN
�SO�A�SCREEN�S�RESOLUTION�IS�MEASURED� IN�TERMS�OF�NUMBERS�OF�
PIXELS�DISPLAYABLE�ACROSS�BY�THE�NUMBER�OF�PIXELS�DOWN�

MUCH�MORE�QUICKLY�
5HE�"."-�COMMAND�TO� ANIMATE�

A�SPRITE� IS� i"NIMj� 	NOTE�THAT�THE� i"j�
SHOULD� ALWAYS�BE� UPPER�CASE�WHILST�
THE� iNIM j� EXTENSION� IS� ALWAYS� LOWER�
CASE
��5HE�FORMAT�OF�THE�COMMAND� IS�
i"NIM� �/UMBER�OF�$YCLES�
	�'RAME�
/UMBER�
�%ELAY�
���j �� 5HE� NUMBER�
O F�CYCLES� PARAMETER�DICTATES�HOW�
MANY�TIMES�THE�ANIMATION� SHOULD� BE�
PERFORMED�� *F�YOU� SPECIFY�A�VALUE�OF�
ZERO
� THE�ANIMATION�WILL� LOOP�
CONTINUOUSLY��5HE� 'RAME�/UMBER�
PARAMETER� IS� SIMPLY�A� POINTER�TO �TELL�
".04�WHICH� IMAGE�FROM�THE�SPRITE�
BANK� IS� TO �BE�DISPLAYED�� *N�OUR�
EXAMPLE� IN� -ISTING��
�WE�USE�THE�
IMAGES�NUMBERED�FROM� ONE�TO�EIGHT��
'INALLY
� %ELAY�SPECIFIED� HOW� LONG�THE�
CURRENT�FRAME� IS�TO� BE�DISPLAYED�
BEFORE�SWITCHING�TO�THE� NEXT�FRAME��
5HIS� IS�EXPRESSED� IN� TERMS�OF�
VERTICALS�BLANKS�SO�A�VALUE�OF���

WOULD� FORCE�THE�FRAME�TO�BE�
DISPLAYED�FOR���SECOND� 	THERE�ARE����
VERTICAL� BLANKS� PER�SECOND�
�

0BVIOUSLY�"."-�PROGRAMS� RUN�
INDEPENDENTLY�OF�THE�MAIN� PROGRAM
�
SO�YOU�WILL� NEED�SEVERAL�"."-�
ANIMATION� STRINGS�TO�CONTROL� A�SINGLE�
SPRITE�

4AY�FOR�EXAMPLE�YOU� HAD� A� LITTLE�
SPACE�MAN� RUNNING�AROUND�THE�
SCREEN��8HILE�THE�JOYSTICK� IS� PUSHED�
LEFT�OR� RIGHT
� THE�ANIMATION�STRING�
WHICH� CYCLES�THROUGH�THE� FRAMES�THAT�
WILL� ANIMATE�THE�SPACEMAN�WILL� BE�
RUN�� #UT� IF�HE�STOPS
� YOU�WOULD�THEN�
NEED� ANOTHER�ANIMATION� STRING�TO�TEIL�
".04�TO�DISPLAY�THE�SPRITE� IMAGE�OF�
THE�SPACEMAN� STANDING�STILL�
	SOMETHING� LIKE� i"MAL� � 
	� 
�
j�WOULD�
DO�THE�JOB�� :OU� COULD� THEN� HAVE�
ANOTHER�"."-�ANIMATION�STRING�FOR�
HIM� EITHER�FIRING�A�GUN�OR�KICKING�THE�
BUCKET�

THE� SAME�SIZE��:OU�CAN� OF�COURSE�
EXPAND� AND�CONTRACT�THE�SPRITE�AS�
MUCH� AS�YOU� LIKE
� AS� LONG�AS� IT�
DOESN�T�GROW�ANY�BIGGER�THAN�THE�
MAXIMUM�SPRITE�SIZE�WHICH�YOU�
ORIGINALLY�DECIDED�UPON�� *� ALWAYS�
START�DESIGNING�SPRITES�WITHIN�%1AINT�
BY�DRAWING�A�GRID� LIKE�THA T�SHOWN�
BELOW�� #Y�USING�A�GRID
� YOU�CAN�
ENSURE�THAT�THE�ANIMATION�WILL� FLOW

*F�YOU�RE�LUCKY�ENOUGH�TO�OWN�THE�&ASY�".04�
4PRITE�&DITOR
�YOU�CAN�TEST�YOUR�ANIMATION�BEFORE�
COMMITTING�IT�TO�CODE

SMOOTHLY�BETWEEN�FRAMES�
0NCE�YOUjVE�DRAWN�YOUR�FRAMES
�

SAVE�THEM� OFF�TO �DISK�AS�AN� *''�FILE�
AND�BOOT�UP�THE�".04� 4PRITE�
%ESIGNER�� *� USE�THE�&ASY�".04�
4PRITE�&DITOR�SIMPLY�BECAUSE� IT�IS�FAR�
EASIER�AND�QUICKER�TO �USE
� ALTHOUGH�
THE�STANDARD�".04�&DITOR�IS�STILL� A�
PRETTY�WELL� ENDOWED�BEAST��"LL� THAT�
IS�NOW�REQUIRED� IS�TO�GRAB�THE

FRAMES�FROM�THE� *''�FILE�
AND� PLACE�THEM� INTO�THE�
SPRITE� BANK�� *F�YOUjRE�USING�
THE� &ASY�".04�4PRITE�
&DITOR
�YOU� CAN�TES T�YOUR�
ANIMATION�BY�CLICKING�ON�
THE�$AMERA� ICON��5HIS�WILL�
BRING�UP�A�DISPLAY�THAT�
LOOKS� LIFE� A� REEL�O F�CINE�
FILM ��:OU�THEN� CLICK�ON�
EACH�FRAME�IN�TURN� AND�THE�
&ASY�".04�&DITOR�WILL�
AUTOMATICALLY�BUILD� UP�THE�
ANIMATION�FOR�YOU� ALLOWING�
YOU�TO �CHECK�THAT�YOUR�
ANIMATION�ACTUALLY�WORKS��
/OW�THAT�WE�HAVE�OUR�
SPRITE�BANK
�WE�CAN�GET�ON�
WITH�SOME�CODING���
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5 HERE�S�NO�DOUBTING�THAT�THE�
"MIGAjS�HARDWARE�SCROLLING�
FACILITIES�WHICH�WE�COVERED�
LAST�MONTH�ARE�THE�FASTEST�

FORM�OF�SCROLLING�THAT�".04�HAS�TO�
OFFER
� BUT�IT� IS� RATHER�RESTRICTED��1UT�
SIMPLY
� HARDWARE�SCROLLING�CAN�SCROLL�
WHOLE�SCREENS�ONLY�� *F�YOU�NEED�TO �
SCROLL�ONLY�A�SMALL�SCREEN�AREA
�YOU�
NEED�TO�USE�SOFTWARE�SCROLLING�

6NLIKE�HARDWARE�SCROLLING�WHICH�
USES�DEDICATED� HARDWARE�TO�SCROLL�
THE� SCREEN
� SOFTWARE�SCROLLING�USES�
THE�"MIGAjS� POWERFUL� B LITTER�CHIP�TO�
SHIFT� LARGE�AREAS� AROUND�� .ANY�
GAMES� PROGRAMMERS�PREFER�SOFTWARE�
SCROLLING�BECAUSE� IT�OFFERS�A�FAR�MORE�
FLEXIBLE�METHOD�OF�SCROLLING�THE�
SCREEN�� 4OFTWARE� SCROLLING� IS� A�VIABLE�
ALTERNATIVE�TO� HARDWARE�SCROLLING� IN

!"*,�&
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TERMS�OF�SPEED�WHEN� ACCESSED�
THROUGH� ASSEMBLY� LANGUAGE
� BUT�
".04j� SOFTWARE�SCROLLING� IS� NOT�QUITE�
AS� A�FAST�AS� IT�COULD� BE�DUE�TO� THE�
OVERHEADS�THAT�".04� IMPOSES�� *T�S�
STILL� USEFUL� FOR�SCROLLING�SMALL� RECTANc
GULAR�SECTIONS�OF�THE� SCREEN�THOUGH�

����

���������
4OFTWARE�SCROLLING�CAN� BE�
ACHIEVED� USING�TWO�DIFFERENT�
METHODS�� #Y�FAR�THE�EASIEST�
METHOD�OF�SOFTWARE� SCROLLING�A�
SECTION�OF�A� SCREEN� IS�TO� USE�THE�
4$30--�COMMAND
� AS�SHOWN� IN�
%EMO� ��� )OWEVER
� BEFORE�YOU�
CAN� USE�THIS� COMMAND
� YOU� HAVE�
TO�DEFINE�THE�SECTION� OF�THE�
SCREEN�THAT� IS�TO�BE�SCROLLED�
USING�THE� i%&'�4$30--��
COMMAND�� ".04�ENABLES�YOU�TO�
DEFINE�UP�TO� ���DIFFERENT�SCROLL�
iZONESj 
� EACH�OF�WHICH�MUST�BE�
DEFINED� USING�THE� %&'�4$30--�
COMMAND��5HE� FORMAT� IS� i%&'�
4$30--�/
9�
:��50�
9�
:�
%9
%:�WHERE�/� IS�A�WHOLE�
NUMBER�BETWEEN� ��AND� ���WHICH�
DEFINES�THE�ZONE� NUMBER��9 * �AND�:��
DEFINE�THE�TOP� LEFT�HAND� CORNER�OF�THE�
SCROLL� ZONE�AND�9��AND�:��DEFINE� THE�
BOTTOM� RIGHT�HAND�CORNER�OF�THE� ZONE��
%9�AND� %:�DEFINE� THE� NUMBER�OF�
PIXELS� THE�ZONE�WILL� BE�SCROLLED� IN� A�
SINGLE�OPERATION�� 1OSITIVE�NUMBERS� IN�
%9�AND�%:�WILL� SCROLL� THE�ZONE�TO�THE�
RIGHT�AND�DOWN�WHILST�NEGATIVE�VALUES�
WILL� CAUSE�THE�ZONE�TO� BE� SCROLLED� TO�
THE� LEFT�AND� UP�� %9�AND��%:�DONjT �
ACTUALLY�TELL�".04�WHERE� THE� SCROLL�
ZONE� IS� SCROLLED�TO�� �THEY�ARE� iDELTA j�
	RELATIVE
�VALUES�THAT�DEFINE�THE�
DIRECTION� AND� SPEED� OF�MOVEMENT�

��
����������������


5HE� %&'�4$30--�COMMAND�WONjT�
ACTUALLY�DO�A� LOT�ON� ITS� OWN��5O�MAKE�
THE�SCREEN� SCROLL
� YOU� NEED� TO�USE�
THE�4$30--�COMMAND��5HE�FORMAT�OF�
THIS� COMMAND� IS�VERY�SIMPLE� AS� IT�
NEEDS�ONLY�ONE� PARAMETER�TO�DO� ITS�
STUFF�� �4$30--�/�� /� IS� THE� ZONE�
NUMBER�THAT�WE�DEFINED�WITHIN� THE�
%&'�4$30--�COMMAND��5O�SEE�THIS�
COMMAND� IN� ACTION
� LOAD� UP�".04�
AND� ENTER�THE�SHORT�PROGRAM� BELOW�

5HE� 4$30--�COMMAND� IS� REALLY�
IS�NOTHING�MORE� THAN� A�GLORIFIED� BLOCK�
COPIER�THAT�USES� THE�"MIGAjS� BLITTER�
TO�CUT�OUT�A� RECTANGULAR�SECTION� OF�
THE�SCREEN� AND� PASTE� IT�DOWN� AT�A�
GIVEN� POSITION�� 5HE� COMMAND� KEEPS�
TRACK�OF�THE�CURRENT�SCROLL� POSITION
�
SO�THERE �S� NO�NEED�TO� USE�ANY�SORT�OF

COUNTER�TO� FIX�THE�CURRENT�SCROLL�
POSITION��"NOTHER�RATHER�ANNOYING�
LIM ITATION�OF�THE�4$30--�COMMAND� IS�
THE�WAY�THAT� IT� LEAVES�A�TRAIL� AS� THE�
RECTANGULAR�ZONE� IS� SCROLLED
� SO� IT jS�
UP�TO�YOU� TO� REDRAW�THE�SECTIONS�OF�
THE�SCREEN�THAT�THE�4$30--�
COMMAND�CORRUPTS�

6SING�THE�".04� i4CREEN�$OPYj�
COMMAND
� THE�TOP�����PIXELS�OF�
THE� IMAGE�ARE�SCROLLED�WITHIN�THREE�
����BY�����PIXEL�ZONES

������������
"NOTHER�MORE�FLEXIBLE�METHOD�OF�
SCROLLING�THE� SCREEN� UNDER�SOFTWARE�
CONTROL� IS� BY�USING�THE�".04�
i4$3&&/�$01:j� COMMAND��8ITH�A�
LITTLE� BIT�O F�CLEVER�CODING
� IT�CAN� BE�
MADE�TO�SCROLL� THE�SCREEN� SMOOTHLY�
AT�QUITE�AN� ACCEPTABLE� RATE�

5HE�FORMAT�OF�THE�4CREEN�$OPY�
COMMAND� IS� i4$3&&/�$01:��4CREEN�
/O�
9 L
: L
9�
:��5O��4CREEN�
/O�
9�
:�
.ODE��"S�YOU� CAN� SEE
�
THE� 4CREEN� $OPY�COMMAND�CAN� BE�
USED�TO�TRANSFER�RECTANGULAR�SECTIONS�
OF�ONE� SCREEN� TO�ANOTHER�� )OWEVER
�
BEFORE�QUOTING�THE�DESTINATION�
SCREEN�AS�THE�SAME� INDEX�NUMBER�AS�
THE� SOURCE�SCREEN
� A� RECTANGULAR�
SECTION�CUT�FROM�ONE�SCREEN� CAN� BE�
SCROLLED� ON�THE� SAME�SCREEN�� 5HIS�
ISNjT � USUALLY�PARTICULARLY�USEFUL
� BUT�
I T jS� NICE�TO� BE�ABLE�TO �DO� SO�

5HE��4CREEN� /UMBER�� PARAMETER�
IN�THE�FIRS T�HALF�OF�THE� COMMAND�
DICTATES�WHICH� SCREEN�THE� RECTANGULAR�
AREA� IS�TO� BE� CUT�AND�THE� SECOND�
�4CREEN� /UMBER�� PARAMETERS�SETS�
THE�DESTINATION�� 4AY
� FOR�EXAMPLE
�
YOU�WERE�WRITING�A�GAME�WHICH�
REQUIRED� A�SMALL� AREA�OF�THE� SCREEN�
TO�BE� CONTINUOUSLY�SCROLLED� TO� THE�
RIGHT�� 6SING�A� SEPARATE�SCREEN�THAT� IS

HIDDEN�FROM�THE�USER�	USING�THE�
i4CREEN� )IDE��4CREEN�/O�j�
COMMAND

�YOU� CAN� HAVE�THE�ENTIRE�
SCROLL� AREA�DRAWN� INTO�A�SINGLE� SCREEN�
AS� A� SERIES�OF�RECTANGULAR�STRIPS� THAT�
CAN� BE�CUT�OUT�AND� PASTED� INTO�THE�
VISIBLE� SCREEN� USING�THE�4CREEN�$OPY�
COMMAND�� $LEVER
� EH 

"S�ALWAYS
� THE�9 *
:��AND�9�
:��
PARAMETERS�DEFINE�THE� SIZE� AND�
LOCATION� OF�THE� RECTANGLE�THAT�THE�
4CREEN�$OPY�CUTS�OUT�� 0NCE�AGAIN
�
".04� USES�THE�"MIGAjS� BLITTER�TO�
PERFORM�THIS�OPERATION� AND� IT�CAN�
THEREFORE�BE�PASTED�DOWN� ANYWHERE�
WITHIN� THE�DESTINATION� SCREEN� BY�
SETTING�THE�9�
:�� PARAMETER�SO�THAT�
IT�CONTAINS�THE�TOP� LEFT� HAND� COc
ORDINATES� 	THE�ORIGIN
�WHERE�THE�BLOCK�

IS�TO� BE� PASTED��5HE�.ODE�
PARAMETER� ISNjT � PARTICULARLY�
APPLICABLE�TO� SOFTWARE�
SCROLLING
� BUT� LE TjS� TAKE�A� LOOK�
AT� IT�NONETHELESS��8HAT� IT�DOES�
IS�TO �ALLOW�YOU�TO�TAKE�
ADVANTAGE�OF�THE�B LITTERjS�
ABILITY�TO�MANIPULATE�AN� AREA�OF�
MEMORY�AS� IT� IS� TRANSFERRED�
5HE�VALUES�THAT�YOU� PASS�ARE�
CALLED� i. INTERMSj� AND�THEYjRE�
IN�THE�SAME�FORMAT�AS�
ASSEMBLER�PROGRAMS�USE��5HE�
DEFAULT�VALUE� IS�����������
	EXPRESSED� AS�AN�".04�BINARY�
NUMBER
�WHICH�JUS T�COPIES� THE�
BLOCK� �AS� IS j 
� BUT�SOME�
INTERESTING� RESULTS� CAN� BE�
GAINED� BY�ALTERING�THIS� BINARY�

NUMBER�� � TRY�VALUES�OF����������
�
����������AND�����������FOR�
EXAMPLE� 	YOU� CAN� FIND� OUT�MORE�
ABOUT�.INTERMS� IN�"DDISON�8ESLEYjS�
)ARDWARE�3EFERENCE�.ANUAL
�

���������������
�
"NYWAY
� ENOUGH� OF�THE�TECHIE�JARGON
�
LET�S�TAKE�A� LOOK�AT� A� SHORT�PROGRAM
�
SHOWN� IN� %EMO� �
�WHICH�
DEMONSTRATES� USING�THE�4CREEN� $OPY�
COMMAND�FOR�SOFTWARE� SCROLLING��"LL� IT�
DOES� IS� LOAD� IN� A� LOW� RESOLUTION� *''�
PICTURE�AND� COPY�A� ���� BY�����
SECTION� FROM�THE�TOP�HALF�OF�THE�
SCREEN�TO�THREE� RECTANGULAR�SCROLL�
ZONES� LINED� UP�AT�THE�BOTTOM� OF�THE�
SCREEN��:OU�LL� HAVE�TO� REPLACE�THE� *''�
FILENAME�WITH� THE�FILENAME�OF�A�
PICTURE�FILE�OF�YOUR�OWN
� BUT�THE�
RESULTS�WILL� BE�THE� SAME�

:OUjLL� NOTICE�THAT�THE�CODE�
INCLUDES� A�COUPLE�OF�EXTRA� COMMANDS�
WHICH�WE�HAVENjT �COVERED�YET�� �
"UTO#ACK�0FF
� 4CREEN�4WAP���ETC��
%ONjT �WORRY�TOO�MUCH� ABOUT�THESE�FOR�
THE�MOMENT�� �THEYjRE� THERE�TO �ENSURE�
THAT�THE�SOFTWARE� SCROLL� IS�
SYNCHRONISED�WITH� THE� SCREENjS�
REFRESH�� *F�THESE� COMMANDS�ARE�
OMITTED
� THE�SCROLL�WILL� SPEED� UP�BUT�
IT�WILL� FLICKER�� 0PERATIONS�OF�TH IS�TYPE�
MUST�BE�TIED� IN�WITH� THE�SCREEN�
REFRESH�WHICH� IS�WHY� *j LL� BE�COVERING�
SYNCHRONISATION� IN�GREAT�DEPTH� IN� THE�
NEXT� ISSUE�� *N� THE�MEANTIME
� TYPE� IN�
THE� LISTINGS�AND� EXPERIMENT�� ��
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5 HIS�MONTH�WE�TAKE�A� LOOK�
AT�SOME�OF�THE�SHAREWARE�
##4�SYSTEMS�AVAILABLE��
5HERE�ARE�NOW�NUMEROUS�

SYSTEMS�AVAILABLE
� ALL� PACKED�WITH�
FEATURES��&ACH�ONE�COULD�TAKE�A�
WHOLE�ISSUE�TO�EXAMINE� IN�DETAIL��5O�
GIVE�YOU�A�TASTER�OF�THE�SORT�OF�THING�
THAT�IS�AVAILABLE� *�HAVE�DESCRIBED�
ONE�SYSTEM� IN�DETAIL
�THE�4OFT�4PAN�
##4
�AND�OUTLINED�THREE�OTHERS�� �
5RANSAMIGA
� ##4�"MIGA�AND�
5AG##4��"FTER�THAT�WEjLL�BE�TAKING�A�
LOOK�AT�WHAT�YOU�SHOULD�CONSIDER�IF�
YOUjRE�THINKING�OF�PROGRAMMING�YOUR�
OWN�##4�BOARD�

0,#1�0-�+� ��0
5HE�FIRS T�##4�WEjLL� BE� LOOKING�AT�THIS�
MONTH� IS� THE�4OFT�4PAN�##4�FROM�
.ARK�8OLFSKEHL�

4OFT�4PAN� IS� A�SHAREWARE�
SYSTEM
� COSTING�����TO� REGISTER��
.ARK�DOESNjT �OFFER�VERY�MUCH� OF�AN�
INCENTIVE�TO� REGISTER�THOUGH
� YOU�JUS T�
GET�A�DISCOUNT�OFF�VERSION� TWO�OF�THE�
SOFTWARE� IF�AND�WHEN� IT�APPEARS��
%ESPITE�THE� LACK�OF� INCENTIVE�THOUGH
�
THE� SOFTWARE� IS�VERY�CHEAP
� IT�WILL�
COST�YOU� AROUND�_���_���TO� REGISTER�
FROM�THE�6,�� 'OR�A� ##4�SYSTEM�THIS�
IS� EXCELLENT�

5HE�FIRS T�THING�YOUjLL� NOTICE�ABOUT�
THE�SYSTEM� IS� A� LACK�OF�DOCUMENc
TATION�� $OMMERCIAL� SYSTEMS�COME�
WITH� HUNDREDS�OF�PAGES�OF�DOCUMENc
TATION��5HE�4OFT�4PAN�DOCUMENTATION�
COVERS�JU S T�OVER�FIVE� PAGES
� MOST�OF�
THAT� IS�A� LIST�O F�FILES�AND� DIRECTORIES�
INCLUDED� IN� THE� PACKAGE�� *T� IS�THESE�
FILES�WHICH�ENABLE�YOU� TO�CONFIGURE�
THE� SYSTEM�� &ACH� FILE�CONTAINS�THE�
DETAILS�O F�WHAT�THE�CONTENTS�MEAN


BUT�MORE�ON� THAT� LATER�
5HE�SPARSE�DOCUMENTATION�

MAKES�THE�OBLIGATORY�PLEA�FOR�YOU�TO�
REGISTER�THE�SOFTWARE
� LISTS�THE� FILES�
AND�DIRECTORIES�YOU� NEED� AND�GIVES�A�
VERY�BRIEF�DESCRIPTION� OF�HOW�THE�
SYSTEM�WORKS�

4OFT�4PAN�IS� SP LIT� INTO�TWO�
SECTIONS��5HE�FILE� DIRECTORIES� AND�THE�
MESSAGE�BASES
� BOTH�OF�WHICH� ARE�
PRETTY�SE LF�EXPLANATORY��5HE� USER�
MOVES�ABOUT�THE�BOARD�USING�COMc
MANDS�TO�JOIN�MESSAGE�BASES�AND�
FILE�DIRECTORIES
� FROM�WHICH�MESSAGES�
AND�FILES�CAN� BE�ACCESSED�

� 0 $'� � 4 * 0 -
* 2 ) � � � �
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4OFT�4PAN�WAITS�FOR�A�CALLER
� IT�MAY�BE�BLAND�BUT�I T jS�FUNCTIONAL

��������5
4OFT�4PAN� IS� UNUSUAL� IN�THAT� IT�TAKES�
A�DIFFERENT�APPROACH�TO�MOST�
PACKAGES�

*NSTEAD�OF�THE� USUAL�MENU� DRIVEN�
APPROACH�WHERE�EACH�MENU� PROVIDES�
OPTIONS� RELEVANT�TO�THE� CURRENT�AREA
�
FILES
�MESSAGES�OR�WHATEVER
�4OFT��
4PAN�USES�A�COMMAND� LINE�SYSTEM�
WHICH� IS�CLOSER�TO�$*9�THAN�YOUR�
NORMAL� ##4�

� !*�$&%+ �&,)�
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'IGURE����4OFT�4PAN�S�ACCESS�CONFIGURATION
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8HEN�SOMEONE�FINALLY�DOES�CALL�4OFT�4PAN
�THIS� IS�WHAT�THEY�SEE�WITH�A
DEFAULT�SYSTEM����5HE�MAIN�MENU

5HIS� LAYOUT�MAKES�THE�4OFT�4PAN�
SYSTEM�SIMPLE�TO � LEARN� AND�FAST�TO�
OPERATE��8HAT�S�MORE� IT� REDUCES�THE�
AMOUNT�OF�DISK�SPACE�WHICH� IS

REQUIRED�TO� RUN� A� BOARD�
0NCE�YOU� HAVE� LOGGED�ON�TO�THE�

SYSTEM
� AND�ANSWERED� A�FEW�
STANDARD�QUESTIONS� 	ADDRESS


�������
�����������
n � 5HANKS�TO� LEWT!$*9�4OFT�4PAN�##4�IS� AVAILABLE�FROM�THE�"MIGA�CONFERENCE�
ON�$*9�	������� �����
�� *T� IS�ALSO�AVAILABLE�ON� 'ISH�����AND�WILL� PROBABLY�BE�
ON�OTHER�BOARDS� AS�WELL�

n � 5RANSAMIGA�##4�WAS�DOWNLOADED�FROM� &ND�;ONE� ##4� 	�����������
�
WHICH� ALSO�FEATURES�A�COUPLE�OF�OTHER�##4�SYSTEMS�

##4�"MIGA� IS� FROM� 'ISH���
� AND� IS� ALSO� LIKELY�TO �BE�ON�YOUR� LOCAL� BOARD�

5AG##4�WAS�DOWNLOADED�FROM�$HIBA�$ITY�	����������

�ANOTHER�##4�
WHICH� FEATURES�A� LOT�O F�SOFTWARE
� INCLUDING�SEVERAL� ##4�SYSTEMS
� AND� A�VERY�
FRIENDLY�SYSOP�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����� F F T? \
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TELEPHONE� NUMBER�ETC
�YOU� ARE�
PRESENTED�WITH� A� LIS T�O F�COMMANDS�
WHICH�THE�SYSTEM� UNDERSTANDS��
5HESE�COMMANDS�CAN� BE�ENTERED� AT�
ANY�POINT�AND� ARE�SIM ILAR� IN� SOME�
RESPECTS�TO �"MIGA%04�COMMANDS�

������������	��

�������

5HE�THEORY�BEHIND� USING�A� COMMAND�
LANGUAGE� IS�THAT�YOU�WILL� FIND� IT�EASIER�
TO� REMEMBER�ALL� THE� COMMANDS� IN�
THE� SYSTEM
� MAKING� IT�MUCH� EASIER�TO�
USE��8HETHER�THIS� IS�A�GOOD� IDEA�OR�
NOT� IS�OPEN�TO�DEBATE
�MOST�USERS�
WILL� FIND� IT�A� LITTLE� STRANGE�AT�FIRS T� UNTIL�
THEY�GET�USED�TO�THE� UNUSUAL�
INTERFACE�

5HERE� IS� A�TOTAL� OF�TWENTY�TWO�
COMMANDS
� THE�MOST�USEFUL� BEING�

n � #"4&4�� �-ISTS� ALL� THE�MESSAGE�
BASES�ON�THE�SYSTEM�
n �$%�� �.OVES�TO� A�GIVEN�FILE� AREA
�
JU S T� LIKE� THE�"MIGA%04�COMMAND� OF�
THE�SAME� NAME�
n� $)"5�� �&NTER� INTO�CHAT�MODE�WITH�
THE�SYSOP�� $HAT�MODE� IS� A�SIMPLE�
kTYPE�TO�EACH�OTHERl� INTERFACE
�WITH�
THE�SYSOP�BEING�ABLE�TO �EDIT�A� USER�S�
CONFIGURATION�WHILE� IN� CHAT�MODE�
n�$0/'*(�� �5HIS�GIVES� USERS�ACCESS�
TO�THEIR�CONFIGURATION� INFORMATION�� *T�
ALLOWS�THEM�TO�ALTER�THEIR�SCREEN�
LENGTH
� THE�TYPE�OF�TRANSFER�PROTOCOL�
THEY�WISH�TO� USE
� THE�NUMBER�OF�LINES�
ON� SCREEN� ETC�
n� %*3�� �5HIS� LISTS� ALL� THE�AVAILABLE�FILE�
AREAS� 	DIRECTORIES
�ON�THE�BOARD��
"GAIN
� TH IS� IS�JU S T� LIKE� THE�"MIGA%04�
COMMAND�
n� 6-���%-�� �5HESE�TWO�COMMANDS�
ALLOW�THE� USER�TO� UPLOAD�AND�
DOWNLOAD�TO� THE�CURRENT�FILE�DIRECTORY�
n� (0�� �.OVES�TO�THE�GIVEN�MESSAGE�
BASE
� (0�".*("�WOULD� MOVE�YOU�TO�
THE�"MIGA�MESSAGE� BASE��5HE�(0�
CAN� BE�OMITTED�SO�TYPING�".*("�
WOULD�MOVE�YOU�TO� THE�"MIGA�
MESSAGE�BASE� AS�WELL�
n� )&-1�� �"�VERY�USEFUL� COMMAND
�
THIS�MOVES�THE� USER�TO �A�HELP�MENU�
WHICH� PROVIDES� HELP�ON� THE�VARIOUS�
ASPECTS�OF�THE� SYSTEM�� 3EADING�AND�
POSTING�MESSAGES
� ELECTRONIC�MAIL
�
FILE�TRANSFERS�AND�THE�EDITOR�ALL� HAVE�
THEIR�OWN� HELP� SECTIONS�

*N� ADDITION
� EACH� COMMAND� HAS�A�
HELP�FILE
� ACCESSED� USING�)&-1�
�COMMAND��� 4O�)&-1�(0�WOULD�GIVE�
THE� HELP�ENTRY�FOR�THE�(0�COMMAND�

n� .&/6�� � "NOTHER�FORM�OF�HELP
� THE

.&/6� COMMAND�GIVES�A� LIS T�OF�ALL�
THE�COMMANDS�AVAILABLE�WITH� A�ONE�
LINE�DESCRIPTION�OF�WHAT�THEY�DO�
n� -*45�� �-IST�THE�FILES� IN� THE�CURRENT�
FILE� DIRECTORY�

n� ."*-�� �.OVES� INTO�THE�ELECTRONIC�
MAIL� AREA� 	SEE�BELOW
�
n� 1045���3&"%�� �5HESE�TWO�
COMMANDS�ALLOW�THE�USER�TO �POST�
AND� READ�MESSAGES� IN�THE� CURRENT�
MESSAGE�BASE�
n� 0''�� �5HE�0''�COMMAND� IS�THE�
ONE� STRANGE� ITEM�� *T� IS�THE�COMMAND�
USED�TO�EXIT�THE�SYSTEM��"�MORE�
SENSIBLE�CHOICE�WOULD� HAVE�BEEN�
-0(0''�� -0(� IS� USED�TO�DISPLAY�THE�
CURRENT�USER� LOG�THOUGH�

�����������
��6
"S�YOU�MOVE� ABOUT�THE�SYSTEM
� THE�
PROMPT�YOU�ARE�GIVEN�WHEN�THE�
SYSTEM� IS� EXPECTING�A�COMMAND�
VARIES�� *T�ALWAYS� REFLECTS�YOUR�
POSITION�WITHIN� THE�BOARD
� SO� IF�YOU�
WERE� IN� A�MESSAGE�BASE
� ".*("�AND�
A�FILE�AREA
�(".&4�YOUR�PROMPT�
WOULD� BE�

 ,(& ��& ,$2�

*F�YOU� HADNjT �JOINED� A�MESSAGE�BASE
�
YOUR�PROMPT�WOULD� BE�

*F�YOUjD� ONLY�JOINED�THE�".*("�
MESSAGE�BASE�THE�PROMPT�WOULD� BE�

 ,(& �

4OFT�4PAN�ALSO�FEATURES�A�SEPARATE�Ec
.AIL� SYSTEM��5HE�."*-�COMMAND�
TAKES�YOU�TO�THE� k &LECTRONIC�
.AILROOMl �� 'ROM� HERE�YOU� CAN� SEND�
AND� READ�E�.AIL� OR� LIST�THE� USERS�
REGISTERED� ON�THE� SYSTEM��5HIS� LAST�
OPTION� IS� USEFUL� FOR�FINDING�OUT�THE�
NAME�OF�THE� PERSON�TO�WHOM�YOU�
WISH�TO� SEND�MAIL�

����
���
����	��
������
5HERE� ARE� FIVE�MAIN� AREAS� IN�WHICH�
THE� SYSOP�CAN� CONFIGURE�THE� SYSTEM��
&ACH� AREA�TAKES�THE�FORM�OF�A� TEXT�
FILE��5HESE�TEXT�FILES� ARE� NOT�
DESCRIBED� IN� THE�DOCUMENTATION� BUT�
COMMENTS�WITHIN� THE� FILES�
THEMSELVES�EXPLAIN�WHAT�THEY�DO�

:OU�WOULD�BE�WISE�TO� PRINT�OUT�
EACH� OF�THE�TEXT�FILES� IF�POSSIBLE�� THAT�
WAY�YOU� CAN� LOOK�THEM�OVER�AND�
LEARN�WHICH�ASPECTS�OF�THE�SYSTEM�
CAN� BE�MODIFIED
� AND� HOW�TO�DO� IT�

5O�EDIT�THE�TEXT�FILES�YOUjLL� NEED� A�
TEXT�EDITOR�OF�SOME�SORT
� .ICRO��
&."$4�FROM�THE�8ORKBENCH� IS�
SUGGESTED� BY�THE�AUTHOR�BUT�THE�
"MIGA%04�&%�OR�/OTEPAD�WOULD�DO�

�����������
�����
��
'IGURE� ��ON� PAGE����SHOWS�THE�
ACCESS�CONFIGURATION� FILE�THAT�COMES�
WITH�THE� SYSTEM�

5HIS�FILE � IS� USED�TO�DEFINE�WHICH�
AREAS�USERS�WILL� HAVE�ACCESS�TO�FOR�
THREE� LEVELS�OF�ACCESS�� /&8�64&3
�
7"-*%"5&%�AND�4:401�� "CCESS�
CONTROL� IS� LIMITED�� CONTROL� IS�ONLY�
GIVEN�OVER�THE�AMOUNT�OF�TIME�ONc
LINE
� UPLOAD� CAPABILITY�AND� ACCESS� TO�
MESSAGE�BASES�AND�FILE� DIRECTORIES�
FOR�DOWNLOADS�� /EW�USERS�ARE� ALSO�
ALLOCATED� A�MAXIMUM� NUMBER�OF�FILES�
THEY�CAN� DOWNLOAD�

�	���������������
5HERE�CAN� BE�UP�TO����MESSAGE�
BASES� IN� A�4OFT�4PAN�SYSTEM
� AND�
EACH�ONE� REQUIRES�AN�ENTRY� IN� THE�
#"4&4�TEXT�FILE�

&ACH�ENTRY� IN� THE�CONFIGURATION�
FILES�DETAILS�THE�NAME�OF�THE�
MESSAGE� BASE
� A�SHORT�DESCRIPTION
�
THE�TYPE�OF�ACCESS�TO�THE� BASE
�
EITHER�READ� ONLY�OR� READ�WRITE�

5HESE�ENTRIES�ALSO�DEFINE�THE�
MAXIMUM� NUMBER�OF�LINES�WITHIN�
EACH� MESSAGE
� AND�THE�MAXIMUM�
NUMBER�OF�MESSAGES�ALLOWABLE� IN�
THAT�PARTICULAR�MESSAGE�BASE�

'IGURE���SHOWS�THE�EXAMPLE�
#"4&4�ENTRY�FOR�THE�FIRS T�MESSAGE�
BASE� IN�THE�EXAMPLE�CODE�

����
����
����
�����
��
5HE� %-0"%4�TEXT�FILE� DETAILS� THE�
CONFIGURATION� FOR�FILE�DIRECTORIES�� *N� A�
SIM ILAR�MANNER�TO �THE�MESSAGE� BASE

��& ,$2�

'IGURE����&XAMPLE�#"4&4�ENTRY�FOR�THE�FIRST�MESSAGE�BASE
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CONFIGURATION� FOR�THIS�FILE
� IT�GIVES� THE�
DIRECTORY�NAME
� DESCRIPTION� AND�THE�
PATH� FOR�THE�DIRECTORY�WHERE�THE�FILES�
WILL� BE� STORED�

'INALLY�THE�ACCESS�NUMBER�FOR�
TH IS�AREA� IS�GIVEN��5HE�END�OF�THE� FILE�
DETAILS�THE�UPLOAD� DIRECTORY�WHERE

NEW�FILES�ARE�PLACED��5HE� SYSTEM� HAS�
AN� INTERESTING�METHOD� OF�ALLOWING�THE�
SYSOP�TO�DETERMINE�WHICH�MACHINE�
AN� UPLOAD� IS�FOR��8HEN�A�FILE� IS�
UPLOADED
� THE�MACHINE� IT� IS�AIMED� AT�
IS� PLACED� IN� THE�COMMENT�FIELD� FOR�
THA T�FILE��8HEN�THE�SYSOP�COMES�TO�
ADD�THE�FILE�TO �THE�DIRECTORIES�HE�CAN�
CHECK�THE� COMMENT�FIELD� TO� FIND�OUT�
WHICH�DIRECTORY�HE� SHOULD� PUT� IT� IN�

'IGURE���SHOWS�A�COUPLE�OF�
EXAMPLE�ENTRIES� FROM�THE�%-0"%4�
FILE� SUPPLIED�WITH�THE�SYSTEM�

5HIS� SMALL� FILE� 	SEE� 'IGURE���ON�
PAGE����FOR�AN�EXAMPLE

� THE�GENERAL�
CONFIGURATION� FILE
� CONTAINS�THREE�
ITEMS�� �THE� LENGTH� THE�SYSTEM� IS� IDLE�
BEFORE� TIM ING�OUT�AND� HANGING�UP�ON�
AN� INACTIVE�CALLER
� THE�EDITORS�� SIZE�
BUFFER�AND�THE� NUMBER�OF�CREDITS�
GIVEN�TO�A�USER�WHO�UPLOADS�A�FILE�

����������
�����
��
5HIS� FINAL� CONFIGURATION� FILE�CONTROLS�
THE�SET�UP�AND� INITIALISATION�OF�THE�
MODEM� USED� BY�THE�SYSTEM�� -INES�
ALLOW�YOU�TO� SPECIFY� INITIALISATION�
STRINGS
� THE� STRING� REQUIRED�TO�HANG�
UP�THE�MODEM
� THE�TEXT� RETURNED�
WHEN�THE�MODEM� ANSWERS�A�CALL
� THE�
NUMBER�OF�RINGS� BEFORE�THE�MODEM� IS�
ANSWERED�ETC�

"LL� O F�THE�TEXT�FILES�USED�BY�THE�
SYSTEM�ARE� AVAILABLE�FOR�THE�SYSOP�TO�
CUSTOMISE
� INCLUDING�THE� HELP�
SYSTEM�� #ULLETINS�ARE�AVAILABLE� FOR�
LOG�ON�MESSAGES
�WELCOME�
MESSAGES� AND�THE�MAIN�MENU�TEXT�
AND�DESCRIPTION�

����
��
��
'ROM�THE� USERSj� POINT�OF�VIEW�THIS� IS�
AN� UNUSUAL� BOARD��5HE�COMMAND� LINE�
INTERFACE� IS� A�BIT�STRANGE�BUT�ONCE�
YOU� HAVE� LEARNT�HOW�TO�MOVE�AROUND�
THE�BOARD
� A� PROCESS�WHICH� SHOULD�
ONLY�TAKE�A�FEW�MINUTES
� IT� IS�FAST��
6SERS�WHO�ARE�USED�TO�THE�"MIGA�$-*�
WILL� FEEL� AT�HOME�WITH�THE� COMMAND�
LINE�STYLE� INTERFACE
�WHILE�USERS� IN

FAVOUR�OF�THE�MOUSE�MAY�PREFER�TO�
STICK�WITH� THE�EASY�TO�USE�MENUS�

"PART�FROM�THE�UNUSUAL� INTERFACE�
IT�OFFERS�VERY� LITTLE�NEW��5HERE�ARE�NO�
STATISTICS�AVAILABLE
� NO�WAYS�OF�
CALLING�EXTERNAL� PROGRAMS�

$ONFIGURATION� IS� SIMPLE
� NO

CONFIGURATION� PROGRAMS�TO� LEARN�
	OTHER�THAN� A�TEXT�EDITOR
�AND�A�
MODERATELY�CONFIGURABLE�SYSTEM��
4OFT�4PAN�SYSTEMS�WILL� ALWAYS�FEEL

LIKE�4OFT�4PAN�SYSTEMS�THOUGH
� THE�
UNUSUAL� INTERFACE�ENSURES�THAT�

"T�����4OFT�4PAN� IS� A�CHEAP�
SYSTEM
� AND�MORE� IMPORTANTLY� IT�
WOULD� BE�PERFECTLY�FEASIBLE�TO� RUN�THE�
SYSTEM�FROM�FLOPPIES�BECAUSE�THE�
SOFTWARE� ITSE LF�TAKES� UP�SO� LITTLE�
SPACE��"S� SUCH
� IT� IS� IDEAL� FOR�PEOPLE�
ON�A� LOW�BUDGET�WISHING�TO�SET�UP�
THEIR�OWN� BOARD�

1/�+0�*&$�� ��0
5HE� 5RANSAMIGA�##4�SYSTEM� IS�A�
RELATIVELY�NEW�##4�SYSTEM�WRITTEN�
PARTLY�USING�)I4OFT�#ASIC�WHICH�AIMS�
TO� PROVIDE�A�MORE�STANDARD�SYSTEM�
THAN�4OFT�4PAN�� *T� IS� ALSO�MORE�
POWERFUL
� MEANING�THAT� IT�TAKES�
SIGNIFICANTLY� LONGER�TO �SET�UP�� I T jS� NOT�
A� PLUG�IN�AND�GO� SYSTEM�

6NFORTUNATELY�5RANSAMIGA�ARRIVED�
TOO� LATE�TO �BE�ABLE�TO � PROVIDE�A

THOROUGH� REVIEW�THIS� ISSUE�BUT� *j LL� BE�
COVERING� IT� IN� FULL� IN�A�FUTURE� ISSUE�� *N�
THE�MEANTIME�THERE�ARE�A� NUMBER�OF�
FEATURES�WHICH�MAKE� IT�WORTH�A� LOOK�

5HE�FILE�TRANSFER�PROTOCOLS�USED�
BY�THE�SYSTEM�ARE� PROVIDED� USING�
EXTERNAL� LIBRARIES��5HIS�MEANS�THAT�
YOU�CAN� USE�ANY�PROTOCOLS�YOU� HAVE�
LIBRARIES� FOR��$URRENTLY� LIBRARIES�ARE�
AVAILABLE� FOR�9.ODEM
�;.ODEM�AND�
,ERMIT�TRANSFER�AMONG�OTHERS�

	
�	������
��
5RANSAMIGA�HAS� PLENTY�OF�SECURITY�
MEASURES�BUILT� IN
� UP�TO����� SECURITY�
CODES�	NOT�MANY�COMPARED�TO�1$�
BASED� PACKAGES�BUT�PROBABLY�MORE�
THAN�ENOUGH

�DAILY�TIME� LIM ITS�AND�
UPLOAD�DOWNLOAD� CONTROL��$OMc
MANDS�WHICH� A�USER�IS� NOT�ENTITLED� TO�
USE�ARE� INVISIBLE�TO �HIM�

�������
���
�
5HE� PROGRAM�SUPPORTS� HOT�KEYS
�"/4*�
MENUS�ARE�SUPPORTED�ALLOWING�YOU�TO�
HAVE�FULL� COLOUR�MENUS�AND�EVEN�
ANIMATIONS� IF�YOU�WISH��5HE�SOFTWARE�
HAS�BEEN�WRITTEN�WITH� 'IDONET� IN�MIND�
AND� HAS�BEEN�DESIGNED�TO�MAKE� IT�
EASIER�TO � RUN�AS�A� 'IDONET�BOARD�

'INALLY
� I T jS� REASONABLY�PRICED�
*T jS� NOT�AS�CHEAP�AS�4OFT�4PAN
� IT jS�
����FOR�6,�USERS�BUT� I T jS�A� VERY�
POWERFUL� SYSTEM
� RIVALLING�SYSTEMS�
COSTING�OVER�DOUBLE�THAT�� 4TAY�TUNED�
FOR�MORE�DETAILS�BUT� IF�YOUjRE� LOOKING�
FOR�A�SYSTEM�AND�ARE�SURE�YOU�WANT�
TO� PUT�THE�EFFORT� IN
� TAKE�A� LOOK�AT�
5RANSAMIGA�

��0��*&$�� �
�
5HIS�WAS�THE�FIRS T�"MIGA�##4�
AVAILABLE�ON� THE� 'ISH�DISKS
� AND� IT�
SHOWS�� *T�WAS�WRITTEN� USING�
"MIGA#ASIC�WHICH�DOES�HAVE�THE�
ADVANTAGE�THAT�YOU�CAN�FIX�BUGS�OR�
MODIFY� IT�AS�YOU�WISH�� *T� IS� ALSO�
DESIGNED�SPECIFICALLY�FOR�A�TWO�DRIVE�
SYSTEM
� HARD�DRIVES� BEING�A� REAL�
RARITY�WHEN�TH IS�WAS�WRITTEN�

5HERE� IS�THE�DISADVANTAGE�THAT�
THE�SOFTWARE� IS� OLD
� AND� LACKS�THE�
MAJORITY�OF�THE�FEATURES�YOUjD�GET� IN�
MODERN� SOFTWARE�� *T�COULD�BE�USED�AS�
THE�BASIS�FOR�A� �REA Ll� SYSTEM�O F�YOUR�
OWN
� BUT�THIS� SYSTEM� IS� REALLY�ONLY�FOR�
THE�DESPERATE�

1�$��0
"GAIN
� TH IS�WAS�ORIGINALLY�FROM� A�VERY�
EARLY�'ISH� DISK�	��� IN�FACT
� BUT� IT�HAS�
BEEN�DEVELOPED�AS�TIME� PROGRESSED��
%ESPITE�NOT�APPEARING�ON� ANY�MORE�
3SH�DISKS� IT� IS�NOW�UP�TO�VERSION���

6NFORTUNATELY�THE�VERSION� *�
DOWNLOADED�WOULD� NOT�RUN�CORRECTLY�
AND�THERE�WAS�NO�DOCUMENTATION�TO�
SPEAK�OF��8HETHER�TH IS� IS�A�FAU LT�WITH�
THE� PARTICULAR�ARCHIVE� *� HAD�OR�A�
GENERAL� PROBLEM�WITH�THE�SOFTWARE�
REMAINS�TO �BE�SEEN�

5AG##4� IS�CONTROLLED�ENTIRELY�
FROM� A� LARGE�	��,B
�CONTROL� FILE �WHICH�
SETS�OUT�ALL� THE�DOWNLOAD� AND�
MESSAGE�STRUCTURES�AND�SECURITY�
RATINGS�TO�BE�USED�BY�THE�SYSTEM��
4UPPORT� IS� ALSO�PROVIDED�FOR��DOORSl 
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EXTERNAL� SOFTWARE�CALLED�FROM�WITHIN�
THE�##4�TO�PROVIDE�FACILITIES�NOT�BUILT�
INTO�THE�SOFTWARE
� GAMES�BEING�THE�
MOST�OBVIOUS�APPLICATION�

'ROM�WHAT� *jVE� SEEN� 5AG##4�
SEEMS�TO�BE�VERY�GOOD
� AND� *�WILL� BE�
TRYING�TO�GET�HOLD�OF�A�WORKING�SYSTEM�
AND� PROVIDE� SOME�MORE� INFORMATION�
NEXT�MONTH�� *N�THE�MEANTIME� IF�YOU

DO�WANT�TO �TRY�THE� PROGRAM�OUT
� IT jS�
WORTH�CHECKING�THE� ARCHIVE�BEFORE�
YOU�DOWNLOAD� IT�TO �SEE� IF�THERE� IS�
DOCUMENTATION�

-,� &1� 6,2/0")#�
�2))"1&+� �,�/!0
"LTHOUGH�THE�EASIEST�WAY�TO�SET�UP�A�
##4� IS�TO �BUY�A� READY�MADE� ##4�
SYSTEM
� A�MORE�FU LFILLING�WAY�OF�
CREATING�YOUR�OWN� BOARD� IS�TO�
PROGRAM�ONE�YOURSELF�

8RITING�YOUR�OWN� ##4� IS� NOT�A�
TASK�TO�BE�TAKEN� LIGHTLY��"�##4� IS�A�
COMPLICATED� BEAST�AND�THERE�ARE�A�
GREAT�MANY�ASPECTS�WHICH�MUST�BE�
EXAMINED�AND�PROBLEMS�WHICH�MUST�
BE�SOLVED�BEFORE�YOU�CAN�EVEN�START�
WRITING�THE�SOFTWARE�� &VEN�THEN
�
THERE�LL� BE� SOME�TIME�BEFORE�YOU�
HAVE�A�SYSTEM�THAT�YOU� CAN� USE�WITH�
CONFIDENCE�

�	���
�������6
5HE�FIRS T�DECISION�WILL� BE�WHAT�
LANGUAGE�TO� USE��5HIS� IS� REALLY�A�
PERSONAL� CHOICE�BUT�THE�TWO�MAIN�
POSSIBILITIES�ARE�A�VERSION�OF�#ASIC�
AND�$�

���
��

�����
�
#ASIC�WILL� BE�THE�OBVIOUS�CHOICE�FOR�
MOST�PEOPLE��5HERE�ARE�THREE�OPTIONS�
UNDER�THE�#ASIC�HEADING
� EITHER�
"MIGA#ASIC
� )I4OFT�#ASIC�OR�".04�
	WHICH� IS� #ASIC� IN� ALL� BUT�NAME
�

�����
������
�
"MIGA#ASIC� IS� PRETTY�SLOW
� THE�EDITOR�
IS�TERRIBLE�AND�A� LARGE�PROGRAM� LIKE�A

##4� SYSTEM�WILL� BE�D IFFICULT�TO � HANDLE�
IN� SUCH� A�TERRIBLE� IMPLEMENTATION�

	�������
�
)I4OFT�#ASIC� IS�MUCH�BETTER
� I T jS�
COMPILED
�WHICH�MEANS� IT jS�QUICK�
AND� IT�HAS�A� REASONABLE�EDITOR��"�NEW�
VERSION�SHOULD� BE�ON� ITS�WAY�WHICH�
OUGHT�TO�MAKE�THINGS�EVEN� BETTER�

����	
��
����
�
".04� IS� NOT�ALL� THAT�SUITABLE�FOR�
WRITING�A� ##4�� *T� IS� REALLY�AIMED� AT�
THE�GAMES�GRAPHICS� BASED�
PROGRAMMING�AREA� AND� ##4S�ARE�TEXT��
ONLY
� APART�FROM�THE�ODD�SPLASH�OF�
COLOUR�� ".04� IS� NOT�THE� LANGUAGE�FOR�
TEXT�APPLICATIONS�

���	������������
$� IS�A�MUCH�MORE�COMPLICATED�
LANGUAGE�THAN� #ASIC
� BUT� IT� IS� ALSO�
FAR�MORE� POWERFUL�� *TjS�FAST
�
REASONABLY�COMPACT�AND�ALLOWS�YOU�
ACCESS�TO�THE�POWER�OF�YOUR�"MIGA�
MUCH�MORE� READILY�THAN� #ASIC�EVER�
CAN�

#UT�ALL� TH IS� POWER�TAKES�MUCH�
LONGER�TO� HARNESS�AND�A� ##4� IS�A�
COMPLICATED� PROGRAM
� NOT�SOMETHING�
A�$�BEGINNER�SHOULD� TRY�REALLY�

*F�YOU�DO�HAVE� SOME�EXPERIENCE�
OF�$�THOUGH
� THERE�ARE�NO�
COMPLICATED�GRAPHIC� ROUTINES�
REQUIRED� FOR�AN�"MIGA� ##4
� ALTHOUGH�
THE�OPTIONS�ARE�THERE� IF�YOU�WISH��"�
##4� INVOLVES�A� LOT�O F�TEXT�HANDLING�SO�
IF�YOUjVE�GOT�PLENTY�OF�SPARE�TIME
�
AND�DON�T�MIND� LOSING�A�BIT�O F�HAIR
�
BUILDING�A� ##4�CAN�BE�A�FUN� PROJECT�

�

�����������
0NCE�YOUjVE�DECIDED�ON�THE� LANGUAGE�
IN�WHICH�YOU�RE�GOING�TO� PROGRAM
� YOU�
NEED�TO�EXPLORE� SOME�OF�THE�
PROBLEMS�THA T�YOUjRE�GOING�TO �
ENCOUNTER�� *TjS� BEST�TO�DO�TH IS� NOW�
BEFORE�YOU�DIVE� IN� AND� START�
PROGRAMMING
� OTHERWISE�YOUjRE�GOING�
TO�GET�STUCK�

5HE�FIRS T�PROBLEM� AREA� IS� FILE�
TRANSFERS�� :OU� NEED� A�WAY�OF�GETTING�
SOFTWARE�TO�AND�FROM�YOUR�CALLERS�
5HE�"MIGA� IS�BLESSED� IN�TH IS� RESPECT�
IN�THA T� IT�HAS�A�SET�OF�PROTOCOL�
LIBRARIES�CALLED�913� LIBRARIES��5HESE�
LIBRARIES�PROVIDE�VARIOUS�TRANSFER�
PROTOCOLS� INCLUDING�	MOST�
IMPORTANTLY
�;.ODEM�

��������������
�
*T�DOESN�T�MATTER�WHAT�ELSE�YOU�DO�
WITH�YOUR�BOARD
� IT�MUST�PROVIDE�
;.ODEM�� 5HIS� IS�THE�ONLY�SENSIBLE�
PROTOCOL� NOWADAYS
� ALL� SOFTWARE�
SUPPORTS� IT�AND� SO�SHOULD� ALL� ##4�
SYSTEMS��8ITH�913� PROTOCOLS� IT� IS�
RELATIVELY�EASY�TO�CALL� FUNCTIONS�TO�
PROVIDE�DOWNLOAD�FACILITIES
� AND�
THEYjRE�USUALLY�FREE��5HINK�YOURSELF�
LUCKY
� THE�1$�SCENE� IS� NOT�ADVANCED�
ENOUGH�TO�HAVE�TH IS� SORT�O F�FACILITY�
YET�

������������

���
5HE�OTHER�MAJOR�SECTION�OF�A� ##4�
COVERS�HOW�YOU� ARE�GOING�TO� STORE�
YOUR�MESSAGES�� #ASICALLY
� YOU�WANT�
TO�CREATE�A�MESSAGE�DATABASE�THAT�
YOU� CAN� ACCESS�QUICKLY�AND�EASILY�TO�
AVOID�DELAYS�

�������������
*N� #ASIC� 	WHICHEVER�ONE�YOU�DECIDE�
TO�USE

� TH IS� IS�MOST�EASILY�ACHIEVED�
BY�USING�THE�BUILT�IN� RANDOM� ACCESS�
RECORD�HANDLING��5HIS� HAS�THE�
DISADVANTAGE�THAT� IT�CAN�WASTE�A� LOT�
OF�SPACE�BUT�IF�YOU� PICK�A� SENSIBLE�
LIM IT�ON�THE�MAXIMUM�SIZE�OF�THE�
MESSAGES�THE�EFFECT�CAN� BE� REDUCED�

"LTERNATIVELY�YOU�COULD� USE�YOUR�
OWN� RECORD�HANDLING�SYSTEM
� ONE�
THAT�DOESNjT �WASTE�AS�MUCH� SPACE�

�	������
��
��
*F�YOUjRE�WORKING�IN�$�YOUjLL� HAVE�TO�
WRITE�YOUR�OWN�DATABASE� HANDLING�
CODE��5HIS� ISNjT �THE� PLACE�TO �GO� INTO�
DETAIL� ABOUT�THE�TECHNIQUES
� BUT�
SUFFICE�TO� SAY� IT� ISNjT �EASY�AND�YOU�
SHOULD� BE�PREPARED�TO� SPEND�QUITE�A�
WHILE�WORKING�ON� IT�

����������������
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"N� IMPORTANT�THING�TO�CONSIDER
�WHEN�
YOU�GET�DOWN�TO� PROGRAMMING�YOUR�
##4
� IS�WHETHER�YOUR�SYSTEM� IS�GOING�
TO�BE�FOR�YOUR�USE�ONLY�OR�WHETHER�
YOU�MIGHT�WANT�TO�GIVE� IT�TO� OTHER�
PEOPLE
� OR� PERHAPS�EVEN� SELL� IT�

*F�YOU� ARE�GOING�TO�PASS�ON�THE�
SYSTEM
� YOU� NEED�TO�MAKE�CERTAIN�
THAT�OTHER�PEOPLE�WILL� BE�ABLE�TO�
CUSTOMISE� IT� IF�THEY�WANT�TO�� *F�THE�
SYSTEM� IS�FOR�YOUR�OWN� USE
� YOU�CAN�
HARD�WIRE�THE�MENUS�ETC�AS�YOU�WANT�
THEM
� BUT�YOU� SHOULD� STILL� MAKE�SURE�
THAT�YOU� CAN�CHANGE�THEM� IF�YOU�WANT�
TO�AT�A� LATER�STAGE�

0F�THE�TWO�OPTIONS
� IT� IS� BEST�TO�
KEEP�THINGS�TO �YOURSELF�WHEN�YOU�RE�
JU S T�STARTING�OUT�� 0NCE�YOU� HAVE� A�
STABLE� SYSTEM�YOU� CAN�USE� IT�AS�A�
BASE�TO� CREATE�A�CONFIGURABLE�
SYSTEM�

�����
�����������
'INALLY
� I T jS�WORTH� SPENDING�SOME�
TIME�CONSIDERING�THE�SECURITY�ASPECTS�
OF�THE�BOARD�� "LMOST�COMPLETE�
STRANGERS�ARE�GOING�TO�BE�DIALLING� IN�
TO �YOUR�BOARD� AND� IF�YOUjRE�NOT�
CAREFUL�YOU� COULD�END� UP�WITH� THEM�
HAVING�ACCESS�TO�YOUR�MACHINE�

5HINK�ABOUT�HOW�YOU� ARE�GOING�TO�
STOP�THEM
� TRY�AND� PUT�YOURSELF�IN� THE�
USERS�� POSITION��8HAT�MISTAKES�ARE�
THEY� LIKELY�TO �MAKE �.ORE�
IMPORTANTLY
� IF�YOU�DO�GET�AN�
UNSOCIABLE�CALLER
� HOW�ARE�YOU�GOING�
TO�PREVENT�HIM�FROM� BECOMING�A�
MENACE 

�
��7��
��7��
��
*F�AFTER�ALL� THAT
� YOU� STILL�WANT�TO�WRITE�
YOUR�OWN� ##4
� IT jS� TIME�TO�START�
PLANNING�� -AY�OUT�THE�WHOLE� BOARD�ON�
PAPER
� TH INK�ABOUT�HOW�YOU�WILL�
ACTUALLY�WRITE� IT��5RY�TO�THINK�OF�
ORIGINAL� THINGS�TO�ADD
� BUT�DONjT �
OVERDO� IT
� KEEP� IT� RELATIVELY�SIMPLE� FOR�
NOW��5HERE�WILL� BE� PLENTY�OF�TIME�TO�
EMBELLISH� YOUR�BOARD� LATER�

0NCE�YOUjVE� PLANNED�EVERYTHING
�
GET�CODING�� #UT�BE� PREPARED�TO� RUN�
INTO� PROBLEMS�� %ONjT �GIVE� UP�THOUGH
�
PERSEVERE�� �YOU�LL� FIND� THAT�WRITING�
YOUR�OWN� ##4�CAN� BE�ENJOYABLE�AND�
REWARDING�� ��
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���������	� A����������	� A����������	
5HANKS�GO� TO � LEWT!$*9�AND�MLEDNOR!$*9� FO R�THE IR�ASS IS TANCE� IN�
TRA C K IN G �DOWN� SOME�O F�THE � SO FTWARE � FO R�ME�TO � REVIEW� TH IS �MONTH�

/EXT�MONTH� * j LL� BE� CON TINU ING �OUR� LOOK�A T� ##4�SOFTWARE 
� IN�
PA RTICU LA R�COMMERCIA L� ##4�SYSTEMS�� 6NTIL� THEN
� HAPPY�MODEMING�

".*("�4)011&3�n �*446&� ���n �4&15&.#&3�����



8.41
)-�$!,1�(*'�-�,+� �

����


�����	�����	�� 


�+�+�+��$��,*'&!�+�$,�

+=PAOP�@AOECJ� EJ?KNLKN=PAO�?DELIAI�KLPEKJ�=P�JK�ATPN=�?KOP�
(J?NA=OAO�?KILQPAN�IAIKNU�BNKI� )���,AC=>UPA�PK� ��,AC=>UPA�
 HHKSO�=HH� ��,AC=>UPA�OKBPS=NA�PK�NQJ��-KS�"KIIK@KNA� ����
OP=J@=N@
#ENA?P�NALH=?AIAJP�BKN�"KIIK@KNA� ����� ���"DEL�3A?DJKHKCU�
BKN�?KILHAPA�?KIL=PE>EHEPU�

�C;E;D:�%367 SEPDKQP�?HK?G

4/&1 #$�3.� ,(& �����/+42

N� �.(���%������� �*���*!.�� M����

N� �.(���%������� �*���*!.��	��%�� M����
���17��,>�
���17��,> ���17��,>

�����'=UAO�?KIL=PE>HA�
3KJA�/QHOA�=QPK�@E=H�=JOSAN�
12���� (JPANB=?A�
(JPANJ=H�@E=CJKOPE?O�
/NKCN=II=>HA�JQI>AN�
OPKN=CA

2QLN=���������������������������� M�����
2QLN=������� �����������������M������

'ECD�MQ=HEPU
'ECD�OLA?EBE?=PEKJ� 
� �
 JPE� ?HE?G� $ �  HHKS�=@@EPEKJ�KB�I=JU
+KJC�IKQH@A@�?=>HA� LANELDAN=HO�S EPDKQP

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ �� >>:� � � � &
 ����(J PA NJ = H� NAL H= ? AI AJ P�@ N E R A ����������������������������������������� Y������ 2SEP?D�IK@A�@AOECJ
* E?G O P= N P�� ��� �* EP� EJ ? HQ@ AO � BQ HH�I =J Q = HO � �� @ E O G O ����������Y�����
&5/���, >�' = N@ �# NERA� ���� ���������������������������������������������Y��� ��� � � � ! NEPEOD, =�@A � ; � e

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

+ � HH�LNE?AO� EJ?HQ@A�/�/���5 3� �8�/HA=OA�=@@�Y�����EB�UKQ� NAMQENA����DKQN�?KQNEAN�PK�UKQN�@KKN�KN�L=N?AH�LKOP�SEHH� >A�QOA@� �8� ���IKJPD�S=NN=JPU� �8

/�,�+���$��,*'&!�+�$,�
��:3F=��?6�$3?7
�$FE@?
��76D�� ��
,7=�������������



	�������������������������������������������	�����
�
�������
��
����WQQ����������R�����������������������
�����

��
�������

�������	����������������:::F�# ��-$"$)�'� ���&��+ �$�'$./.R

1"$,�*
5)"5�4�3*()5�)"3800%4�)"7&�165�50(&5)&3�5)&�6-5*."5&� ".*("�1"$,4�:&5�"("*/��

45"35*/(�8*5)�5)&�.&("�(".&4�1"$,��� 8)*$)� */$-6%&4�40.&�(3&"5�(".&4�

6DU�DEJ�>7L;� J>;��C?=7�
����"��C79>?D;�M?J>�7�
��'8�� "7H:��H?L;� ?DIJ;7:�
% ! � J>;����� �� <EH�ED BO �

R�������2.,��6

�0./�'**&��/�2#�/�4*0�" /����:::
��
����WQQ�������������
�	�����

�R��:�����������
�	��
���������������������������@��$/#� 1 -4��XRR���4*0�

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

2#$�#� + -$*�$��''4��#�)" .� D�0++'$ ��2$/#��XRR�����
��)*/��XRR	�G.E:?

��
������
���


� D�0++'$ ��2$/#��XRR�����
��)*/��XRR	��4>
A��

������������������������������
A�������������	
�	����

����
�����
��	��������
��7
A�
��::::�RY�����������������7��	���G�������	
��� ������������:::
�),,!46 %�@���)/�.4�-*' @+'�4$)"�"�( 8�"- �/�$)/ -��/$*)�2$/#�4*0-��*(+0/ -��- �/ �� )1$-*)( )/�
�2��)"	�@�	 '+�/# ���2�'$)"�"#*./��)��/# �.*�+��0��' 8� .��+ �!-*(�/# �*'��� . -/ ��(�)*-�#*0. �

 �-1�&+��),,!�@��./*)$.#$)"��- �/0- .��)���)$(�/ ��U��"-�+#$�.8�/#$.� $.���"�( �4*0�%0./�#�1 �/*�+'�4�
")&*&+�1,/�@���+-*"- ..$1 �(0'/$�./�" �!'4$)"�.#**/� G (�0+8�*)���'*)"�2$)�$)"��*0-. 8�.0-1$1 �$!�4*0���)6�
%,01�$"0�@��*0�(0./�" /�4*0-�/ �(��)��#*./�" .�*0/�*!�/# �/ --*-$./�*1 --0)� (��..48�2$/#*0/�'*..�*!� '$! �

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

(/6-1,+�"$$� @����'�..$���- �&*0/�"�( 8�XR�.�-  ).8�. +�-�/ ���4�X��*(��/�. ,0 )� .�
)�+ �01"/�@��*0-�($..$*)�$.�/*�!'4�/# ��'�..$����

� �*(� -�*)�$/.���)" -*0.�-�$�.�*1 -� ) (4�/ --$/*-4�

),*��/!�/� �/�))6�@��*0��-$1 �4*0-�URR��#+��$ --���*.2*-/#�/#-*0"#�� (�)�$)"�./�" .�*!�/# �-�''4�
-2/-)"�0�12/+�!�6�@��*0-��-��� �"�( .8��)� 3�$/$)"�#$"#�.+  ��/-$+�$)/*�/*/�'��*.($��U��.+�� �

0�#�/&�$2+0�@�
$1 �/# ��!-$��)� 3+ -$ )� � $)��)��)$(�'�.�)�/0�-48�/-��&�/# �+*��# -.�I� $1*-4�/-�!!$�& -.�
01&/� /�76�B� �/0-$)"��*�*C�@��*�*�I�#$.� $)(�/ .��- �+'�))$)"���./0))$)"�/-�(+*'$) �%0(+�+-$.*)� .��+ �

0(6 %�0"�@��$-�*-) ��*(��/�!*-� 1 -4�.$(0'�/$*)�!�):� 
)�/#$.�*) �*-�/2*�+'�4 -�"�( 8���//' ��"�$)./�4*0-�
�
��!'4$)"���1 -.�-4�$)�4*0-��@SX���'�*):
0(6#,5&&�@��&4!*3�

8�/# �*)'4�.#$+�!�./� )*0"#�/*���--4�*)�/# ��&4!*3�' " )�:� �$"#/�/*��'*2�4*0-�! � -�/$*)�
 ) ($ .�!-*(�/# ���'�348��/�.+  �.�*!�[RRR�&$'*( /- .>. �*)�6
01/&("�#,/ "�%�//&"/�@��0/.�4*0� $)�/# ��*�&+$/�*!�*) �*!��-$/�$).�(*./� 3$/$)"�!$"#/ -��$-�-�!/:��0'/$+' �

.&$''� ' 1 '.�' /�4*0�+-*"- ..�/*�� �*( ��)��� �+$'*/
1&+1&+�,+�1%"�*,,+� @�� G1 ��  )���+/0- ���4��*'*) '��*-" )��)��# G.�/-$)"�/*�.�0++ -�/# �(**)�($..$*):�

�*( �*)��$)/$)8�4*0G- �/# �*)'4�*) �2#*���)�.�1 �0.8��)��� �/# �!$-./�*)�/# �(**)�
13�0-,/10�#,,1��))�@��/-�+�*)�4*0-�# '( /�!*-��( -$��)�!**/��''�.$(0'�/$*)�/#�/�'**&.�'$& �/# �- �'�/#$)":�
5"+,+���*"$��)�01�@��#$.�/$( �$/G.�2�-6��# �� )$/ .��- ����&��)��#�1 �/#-*2)�/$( �$/. '!�$)/*�/0-(*$':

1;�H;I;HL;�J>;�H?=>J�JE�IK8IJ?JKJ;�?D:?L?:K7B�IE<JM7H;�J?JB;I�E H�F79A�?J;CI�I>EKB:�J>;�D;;:�7H?I;�

4%6� +,1��!!�1"+� " 5 1 / 6 %W�/ 4 ,,!02: : � 	�

�WQQ���������-$� ���/��)� 
�����
�
�


) �'0� $) "

.�,

&6< � 3,

"���)%�1"$,�'03�"/�&953"���
1C<O�N � MDBCO�C<Q@�$<H@N�-<>F���
RDOC �<I��H DB<�����%!�R DOC ���*=

%<M?� !MDQ@� DI�KG<>@�J A�OC@�����#! �0,*�

*NCLUDING�7"5

:��

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


��
�����	�� ��

��
��:::

"���'%�
S� ��:� �$.&��-$1 8� S��� ���8�


)/ "-�'�����*�0'�/*-8�

VR[X��*'*0-.8� �0'/$���.&$)"8�

�+  �#� �4)/# .$.8� V��#�)) '�

�$"$/�'� �/ - *��*0)�8� �*0. :�

�*-&� )�#� �$.&.�I���)0�'.�

�

��*)) �/$)"� ���' .8�

�) � �- �/���( �!-*(�

�*((*�*- �I� � '03 � ��$)/� 




"���)%�
�+ �8� �.���*1 � �0/�2$/#�

��TR���:� 	�-�� �-$1 � !$// �:
�
���������:::�

� $/# -�/# ��*((*�*- ���( �

*-�� '03 � ��$)/� 


� �- �

$)�'0� ��2$/#� /# ��XRR	�



� 4 � 	 Q � ��
� Q � � �� � F � F L 	 � 
 � & ? � 	 �

� � � ;
0 5 � � ^ � � e � a � a

�K ��#�
� �E8;8;��E8;;
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& T jS�CLEAR�TO�ANYONE�WHO�HAS�
ACTUALLY�PLAYED�WITH�THE�NET�
THAT�*�HAVE�DESCRIBED�OVER�THE�
LAST�FEW�MONTHS�THAT�IT �HAS�

WHAT�WE�COULD�POLITELY�CALL�AN�
ERRATIC�PERFORMANCE��5HE�BEST�THAT�
WE�CAN�SAY�IS�THAT�IT �TENDS�TO�
PRODUCE�THE�TAUGHT�PATTERN�THAT�IS�
CLOSEST�*N�HAMMING�TERMS�TO�THE�
TEST�PATTERN�YOU�ENTERED��8HY�IS�
THIS 

+"3"/�1/201�1%"�
�&$��,60
8ELL
� THAT�ISNjT �STRICTLY�WHAT�*�MEAN��
k/EVER�TAKE�THE�#IG�#OYS�COMPLETELY�
ON�TRUST��WOULD�BE�MORE� LIKE� IT��5HE�
LAYOUT�OF�THIS�NET�IS�BASED�ON�A�
DESCRIPTION� IN�1ROFESSOR�*GOR�
"LEKSANDERjS�EXCELLENT�BOOK��D �
#D JHE : K9 J?E D � JE �( ;K H7 B�� EC FK J?D= �
	$HAPMAN�AND�)ALL
�_�����
��5HE�
THING�IS�THAT�IT�DOESN�T�QUITE�WORK�AS�
WELL� AS�HE�CLAIMS� IT�WILL�� )E� RECKONS�
THAT�A�NET�BUILT�TO�THIS�SPEC�WILL�
ALWAYS�FIND�THE�CLOSEST�	HAMMING�

�,;8�FC?<G�<A�G;8�
A8HE4?�?8I8?F�

@<EEBEF�G;8�><A7�B9�
FC?<G�J8�9<A7�<A�G;8�
;H@4A�5B7L�

STYLE
� PATTERN��5HE�NET�HAS�A�GOOD�
GO
� BUT�SOMETIMES
� AS�YOU�WILL�
PROBABLY�HAVE�NOTICED
� IT�MAKES�
MISTAKES�

'OR�EXAMPLE
� IF�THE�NET�IS�TAUGHT�
THE� LETTERS�5 � AND� i)j 
� AND�THEN�
TESTED�ON�THE�PATTERN�
	�
�
�
�
�
�
�
�
�
�� �WHICH� IS�A�
HAMMING�DISTANCE�OF���FROM�A� i5j�
AND���FROM�AN� i)j� � �THEN� IT�SHOULD�
ALWAYS�SETTLE�ON�A�5 � � *T�DOESNjT�� *T�IS�
PERFECTLY�POSSIBLE�TO�GET�EITHER�A�5 
 �
AN� i)j 
� OR�FOR�*T�TO�SETTLE� INTO�AN�
ENDLESS� LOOP�

1%"�"+!)"00�),,-
5HE�ENDLESS� LOOP� IS�EASIEST�TO�
EXPLAIN�� *T�USUALLY�OCCURS�WITH�TEST�
PATTERNS�THAT�ARE�EQUI�DISTANT�FROM�
THE�TWO� LEARNED�PATTERNS
� AND� IT�CAN�
BE�UNDERSTOOD�AS�THE�NET�SAYING� k *�
DONjT �KNOW�l�� �WHICH� IS�ABOUT�THE�
MOST�INTELLIGENT�RESPONSE�THAT�
ANYONE�COULD�MAKE� IN�THE�
CIRCUMSTANCES�

)OWEVER
�THE�FACT�THAT�YOU�CAN�
GET�IT� IN�THIS�CASE
�COMBINED�WITH�THE�
OTHER�PROBLEM�THAT�QUITE�OFTEN�YOU�
WILL�GET�AN� i)j�WHERE�YOU�SHOULD�GET�
A�5 
 � INDICATES�A�WEAKNESS� IN�THE�
MECHANISM�OF�THE�NET�

*F�YOU� LOOK�AT�'IGURE���YOU�CAN�
SEE�WHAT�*�MEAN��5HIS�DIAGRAM�
TRACES�THE�NET�THROUGH�VARIOUS�
STATES
�GIVEN�THE�STARTING�PATTERN� *

�(EB5?8@F�<A�A8HE4?�
6B@CHG<A:�B9G8A�
;4I8�AB�G;8BE8G<64?�

B5=86G<BA�
PATTERNS
�MULTIPLY�THE�TWO�FIGURES�BY�
EACH�OTHER
� AND� LET�THAT�BE�EQUAL�TO�
THE�ENERGY� LEVEL� OF�OUR�NET��5HIS�
WOULD�MEAN�THAT�IN�'IGURE���THE�NET�
STARTS�OFF�WITH�AN�ENERGY�OF���
� AND�
AIMS�TO�SETTLE� INTO�THE�ENERGY�STATE�
OF���� *F�WE�GIVE�THE�NET�A�CONTROLLER�
WHICH� ALWAYS�CHOOSES�THE�PATH�
MINIMISING�THE�ENERGY�LEVEL
�THEN�THE�
NET�WILL�CHOOSE�1ATH� #�AND�SETTLE� INTO�
THE�CORRECT�CONCLUSION�

 ,*-)"5�+"10
0F�COURSE
�THIS� ISNjT �THE�END�OF�THE�
MATTER�� *� DONjT �THINK�IT�CAN�HAPPEN�
WITH�OUR�NET
� BUT�IF�THE�SAME�PRINCIPLE�
IS�APPLIED�TO�A�MORE�COMPLICATED�NET
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MENTIONED�ABOVE�� *TjS�ALL�TO�DO�WITH�
THE�BEHAVIOUR�OF�THE�UNDEFINED�
NODES�� 3EMEMBER�THAT�THEY�CAN�
EITHER�OUTPUT�A���OR�A���WITH�EQUAL�
PROBABILITY�� *F�YOU�FOLLOW�1ATH�"�YOU�
CAN�SEE�HOW�THE�NET�CAN�GET�TO�AN�
i)j 
�1ATH� #�SHOWS�THE� ROUTE�TO�A�5 � �
:OUjLL� HAVE�TO�TAKE� IT�ON�TRUST�THAT�
YOU�CAN�GET�INTO�A� LOOP�FROM�THE�
SAME� POSITION�� 	3EASONS�OF�SPACE
�
ETC��1ERHAPS� IF�YOU�WERE�EXTRA� KEEN�
YOU�COULD�WORK� IT�OUT�FOR�YOURSELF��� 


8E�WOULD� LIKE�THE�NET�TO�ALWAYS�
CHOOSE�THE�PATH�THAT�WILL� REDUCE�
THE�SHORTEST�HAMMING�DISTANCE
�
BUT�THIS� PURELY�STATISTICAL�
BEHAVIOUR�MEANS�THAT�THIS�
ISN�T�ALWAYS�GOING�TO�
HAPPEN��8HATjS�NEEDED� IS�
SOME�SORT�OF�EXPLICIT�
CONTROLLING�PRINCIPLE�TO�
PREVENT�THE�NET�
CHOOSING�THE�WRONG�
PATH�

%,-#&")!��+!�
�,)17*�++
8EjRE�NOT�THE�FIRST�TO�OBSERVE�THIS�
PROBLEM
� AND�+OHN�)OPFIELD�
PUBLISHED�A�SOLUTION�BACK�IN�������
)E
�RATHER�CLEVERLY
� IMAGINED�THAT�THE�
NET�HAS�ALWAYS�AN�ENERGY�LEVEL�
ASSOCIATED�WITH� IT��8HEN�THE�NET�IS�
GIVEN�A�PROBLEM�TO�SOLVE
� ITS�ENERGY�
IS�SAID�TO�BE�HIGH
�AND�WHEN� IT�
SETTLES� INTO�A�SOLUTION� ITS�ENERGY�LEVEL�
IS�SAID�TO�BE� LOWER�THAN�THAT��4O� IF�WE�
GET�THE�NET�TO�ALWAYS�CHOOSE�THE�
PATH�THAT�MINIMISES�THE�ENERGY�
CONTAINED� IN�THE�NET
�THEN�WE�WILL� BE�
SURE�TO�HIT�THE�SOLUTION�AS�QUICKLY�AS�
POSSIBLE�

0NE�CRUDE�WAY�OF�DOING�THIS� IN�
OUR�CASE�WOULD�BE�TO�FIND�THE�
HAMMING�DISTANCES�FROM�THE�TEST�
PATTERN�TO�EACH�OF�THE�TAUGHT
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THEN�THERE�MUST�BE�A�CHANCE�THAT�THE�
NET�COULD�GET�INTO�A�POSITION�WHERE� IT�
HAS�ONLY�A�FEW�
OPTIONS
� AND�NONE�
OF�THEM� REDUCE�THE�
ENERGY�IN�THE�NET�
8HAT�SHOULD�
HAPPEN�THEN 

5HIS�POSITION
�
CALLED� HITTING�A� LOCAL�
BOTTOM
�OR�
MINIMUM
�OCCURS�
RATHER�FREQUENTLY�IN�
MORE�COMPLICATED�
NETS
� AND� IT�TOOK�A�
PAPER�FROM�(EOFFREY�
)INTON� IN������TO�OFFER�A�SOLUTION��
)INTON�AND�THE�PEOPLE�WORKING�WITH�
HIM�CALLED�THEIR�NEW�METHOD�THE�
#OLTZMANN�.ACHINE�AFTER�THE�FAMOUS�
PHYSICIST�-UDWIG�#OLTZMANN
� REFERRING�
TO�HIS�DESCRIPTION�OF�THE�RANDOM�
MOVEMENT�OF�PARTICLES� IN�A�HEATED�
GAS��5HE�MORE�HEAT�ENERGY�PARTICLES�
HAVE
� THE�MORE�THEY�MOVE�AROUND�� *F�
YOU�APPLY�THIS� IDEA�TO�THE� NET
� AND
�
THROUGH�A� RATHER�LARGE� LEAP�OF�
IMAGINATION
� IMAGINE�THE�PROCESS�OF�
FINDING�A�SOLUTION� STATE�TO�BE�SIMILAR�
TO�A� PARTICLE� ROLLING�AROUND�AN�UNEVEN�
PLAIN
�WITH� TROUGHS�AND�VALLEYS� IN�THE

PLAIN� INDICATING�HIGH�OR�LOW�ENERGY�
STATES
�THEN�THE� NET�GETTING�STUCK� IN�

A� LOCAL�MINIMUM� IS�
SIMILAR�TO�THE�PARTICLE�
COMING�TO� REST�HALF�
WAY�TO�THE�BOTTOM� IN�
'IGURE����"�WAY�OUT�
OF�THIS� LOCAL�
MINIMUM�WOULD�BE�
TO� iHEATj�THE�PARTICLE
�
OR�GIVE� IT�SOME�
ENERGY�OF�ITS�OWN
� SO�
THAT� IT�HAS�THE�ABILITY�
TO� LEAP�OUT�OF�LOCAL�
MINIMA�� *F�IT�CAN�DO�
THIS�THEN�THE�

CHANCES�ARE�THAT�OVER�A�PERIOD�OF�
TIME� IT�WILL�MAKE� ITS�OWN�WAY�RIGHT�
DOWN�TO�THE�BOTTOM�OF�THE�ENERGY�
PLAIN�

#UT�THATjS�ANOTHER�STORY
� AND�THIS�
IS�THE�END�OF�THE�SERIES��"LL� IN�ALL
� OUR�
NET� IS�ONLY�A�TOY
� BUT�ON�THE�WHOLE� IT�
STILL�WORKS� RATHER�WELL�� *F�YOUjRE�
INTERESTED� IN�NEURAL� NETS
� AND�WANT�
TO�SEE�HOW�THE� REALLY�BIG�STUFF�WORKS
�
THEN� *� CAN� RECOMMEND�"LEKSANDERjS�
BOOK�AS�BEING�READABLE�AND�PITCHED�
RIGHT�FOR�THE�BEGINNER�� 	*T�DOES�NEED�A�
LITTLE�MATHS
�THOUGH
� SO�TRY�TO�HAVE�A�
LOOK�BEFORE�YOU�BUY�IT
�� !

*F�YOU� REMEMBER�ALL�THE�FUSS�
ABOUT�&XPERT�4YSTEMS�AND��(-S�
BEFORE�THEM
�YOU�PROBABLY�WANT�
TO �DISMISS�ALL�THE�FANTASTIC�
CLAIMS�ABOUT�NEURAL�NETS�AS�YET�
MORE�MARKETING�HYSTERIA�PUT�
ABOUT�BY�COMPANIES�WITH�HEAVY�
INVESTMENT�TO�RECOUP
�BACKED�BY�
JOURNALISTS�SCRABBLING�AROUND�FOR�
THE�NEXT�BIG�SENSATION��#UT�*�
WOULDN�T�AGREE�W ITH�YOU��/OT�
COMPLETELY��4URE
� NEURAL�NETS�
AREN�T�GOING�TO�TAKE�OVER�THE�
WORLD
� BUT�THEY�AREN�T�GOING�TO�GO�
AWAY�EITHER��8HAT�WILL�HAPPEN� IS�
THAT
� LIKE��(-S�AND�&XPERT�
4YSTEMS
�THEY�RE�GOING�TO�REACH�
THEIR�FULLEST�POTENTIAL�AS�INTEGRAL�
PARTS�OF�LARGER
�CONVENTIONAL�
SYSTEMS�

'OR�EXAMPLE
� IMAGINE�A�THREE�
LAYER�ARCHITECTURE��#EGIN�WITH�A�
SENSORY�NEURAL� LAYER�HANDLING�RAW�
INPUT�FROM�VIDEO�CAMERAS
�
MICROPHONES
� RADAR�SYSTEMS�ETC
�
PASSING�WHAT�IT�GETS�ON�TO�A�
COGNITIVE�NEURAL� LAYER
�WHICH�
iCOMPREHENDSj� THE� INPUT
�
FORMULATING�THE� INSTRUCTIONS�OR�
EXTRACTING�USER�COMMANDS�FOR�THE�
THIRD
� TRADITIONAL�COMPUTER�LEVEL�
WHICH� IS�ACTUALLY�RUNNING�THE�
.ANAGEMENT� *NFORMATION�4YSTEM
�
3APID�3ESPONSE�#ATTLEFIELD�
$OMMAND�4YSTEM�OR�WHATEVER�

1%"�%2*�+��+�),$6
5HIS�SPLIT�IN�THE�NEURAL� LEVELS�
CRUDELY�MIRRORS�THE�KIND�OF�SPLIT�WE�
HAVE� IN�THE�HUMAN�BODY��WE�HAVE�
INPUT�DEVICES
� LIKE�OUR�SKIN
� OUR�
EYES�AND�OUR�EARS
� AND�WE�HAVE�
COGNITIVE�APPARATUS�� OUR�BRAINS��0F�
COURSE
� IT�ISN�T�AS�CLEAR�CUT�AS�THIS�
IN�OUR�CASE
�BECAUSE�THERE� ISN�T�
THE�CLEAR�DIVISION�OF�LABOUR��0UR�
EYES
� BECAUSE�OF�THE�DIFFERENT�
TYPES�OF�CONES�AND�RODS�IN�THE�
RETINA
� PERFORM�SOME�ANALYSIS�
BEFORE�THE� INPUT�IS�SENT�ALONG�TO�
THE�BRAIN
�SO�THAT�THE�SIGNALS�
RECEIVED�THERE�HAVE�ALREADY�HAD�
SOME�KIND�OF�CLASSIFICATION�WORK�
DONE�TO�THEM��0UR�PROPOSED�
SENSORY�LEVEL� SHOULD�ALSO�CARRY�OUT�
A�SIMILAR�PRE�PROCESSING
�OR�
PRIMITIVE�FEATURE�EXTRACTION�	EG
�
DETECTING�THE�EDGES�FORMING�THE�
OUTLINES�OF�A�PARTICULAR�MECHANICAL�
COMPONENT�IN�A�VARIETY�OF�LIGHTING�
CONDITIONS
��)AVING�BUILT�A�FIRST�
LAYER�TO�DO�THIS
� IT�MAKES�SENSE�TO�
MAKE� IT�AS�GOOD�AT�DOING�THIS�AS�
POSSIBLE�� *5�THEREFORE�WILL� BE�A

RATHER�SPECIALISED�AND� INFLEXIBLE�
THING��5HE�COGNITIVE� LEVEL�WILL�THEN
�
LIKE�OUR�BRAINS
� HAVE�THE�JOB�OF�
ADAPTATION
�OF�LEARNING
� OF�
GENERALLY�MAKING�SENSE�OF�IT�ALL�
AND�BUILDING�SHAPES�OR�CONCEPTS
�
FROM�THE�PRIMITIVES� IT� IS�FED�

0 &�#&�,/�#� 1
*TjS�EASY�TO� LET�YOUR�IMAGINATION�
RUN�AWAY�WITH�YOU�AT�THIS�POINT
�
AND�ASSUME�THAT�BECAUSE�WE�CAN�
TALK�EASILY�ABOUT�THESE�THINGS�AND�
JUST�GLOSS�OVER�THE�MASSIVE�
PROBLEMS� INVOLVED� IN� BUILDING�SUCH�
A�COGNITIVE� LEVEL
� THEN�THEY�RE�AS�
GOOD�AS�BUILT��5HIS�WAS�THE�
DOWNFALL�OF�"L� IN�THE���S
� AND�WE�
SHOULD� BE�WARY�OF�REPEATING�THE�
MISTAKE�

8HILE� IT�S�EASY�TO�HAVE� LOTS�OF�
SCIENCE�FICTIONAL� IDEAS
� IT�WOULDN�T�
DO�TO� LOSE�SIGHT�OF�THE�FACT�THAT�
NEURAL�COMPUTING�IS�STILL�VERY�
MUCH� IN� ITS� INFANCY
� AND�THAT�
ALTHOUGH�THERE� IS�A�STRONG�SENSE�
OF�POTENTIAL� AND�DESPITE�THERE�
BEING�SOME�VERY�GOOD�WORKING�
SYSTEMS�AROUND
�WE�ARE�STILL�VERY�
MUCH�AT�THE�BEGINNING�OF�IT�ALL�

"T�THE�MOMENT�YOUR�AVERAGE�
NEURAL� NET�IS�GREAT�AT�SOLVING�
PROBLEMS�OF�CLASSIFICATION
� BUT�HAS�
TROUBLE�WHEN� IT�COMES�TO�ANYTHING�
INVOLVING�SEQUENTIAL� PROCESSES
�
SUCH�AS�PUTTING�WORDS�TOGETHER�TO�
FORM�SENTENCES�OR�RECOGNISING�A�
SEQUENCE�OF�LIGHT�PATTERNS�THAT�
CONSTITUTE�A�MOVING�IMAGE�

#212/"�-"/#" 1�
/OW�IT�WAS�TRUE�FOR�A� LONG�TIME�
THAT�THIS�WAS�A�BASIC�PROPERTY�OF�
THE�TYPES�OF�NEURAL� NETS�PEOPLE�
WERE�USING�AND
�THEREFORE
�
INSURMOUNTABLE�

5HEN�SOMEONE� REALISED� THAT�
YOU�COULD�PROVIDE�A�NET�WITH� ITS�
OWN�MACROSCOPIC�FEEDBACK�LOOPS�
"�NET�WITH�AN�ARCHITECTURE� LIKE�THIS�
COULD�TAKE�OUTPUT�FROM�ONE�
PARTICULAR�INSTANCE�OF�RECOGNITION�
AND� FEED� IT�INTO�A�SLIGHTLY�DIFFERENT�
CLASSIFICATION�PROBLEM
� ROLLING�
FORWARD� IN�THE�BEGINNINGS�OF�
SEQUENTIAL� PROCESSING�

1ROBLEMS� IN�NEURAL�COMPUTING�
ARE�OFTEN� LIKE�THIS
�WITH� NO�
THEORETICAL�OBJECTION��5HE�THING�IS�
THAT�THIS�SORT�OF�SYSTEM�DOESN�T�
JUST�FALL� INTO�PLACE�OFF�THE�SHELF��
)OWEVER
�WHATEVER�THE�DIFFICULTIES
�
ONE�THING�S�FOR�SURE
� THERE� IS�A� LOT�
OF�GOOD�STUFF�TO�COME�

&�0,�%'&, �N�&�0,�%'&, 
1ROGRAMMING�GRIEF �4 IT� BACK
� DRINK�SOME� COFFEE�AND� LE T�YOUR�
CODE� EVOLVE� UNTIL� IT �WORKS�� 1HILIP�(LADWIN�S TA RTS � A�GUIDED�
TOUR�OF�(ENETIC�" LGORITHMS�AND� SHOWS�YOU� HOW� I T �S� DONE�
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)()*)L� ORGANISATIONAL�OPTIONS�
3/M) 5TAE�ARE�THREE�WIN�OPTIONS�WFIEN�DECIDING�ON�*KE�LAYOUT�OF�SOUR�BOARD
�SUBJECT�BASED�

46#+&$5�#"4&%
0N�A�SUBJECT�BASED�BOARD�ALL�ACTIONS�ASSOCIATED�AITH�A�PARTICULAR�SUBJECT�AREA�ARE�SR
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%IGITAjS�ACCLAIMED�1 EH:M E HJ> �WORD�
PROCESSING�PACKAGE�WAS�FIRST� REVIEWED� IN�
ISSUE��
�WHEN�+EFF�8ALKER�SAID�� k )EAVENS
�
THEREjS�SO�MUCH�TO�THE�PACKAGE�l�4INCE�
THEN� IT�HAS�BEEN�FURTHER�IMPROVED�� *T�COMES�
WITH�A�SPELL� CHECKER
� A�THESAURUS
� AN�ON�LINE�
HELP�FACILITY
� AND�ONE�OF�THE� BEST�MANUALS�
WE�VE�EVER�SEEN�� *T�ALSO�HAS�A�WHOLE� LOAD�OF�ATTRACTIVE�FONTS�AND
� OF�
COURSE
� EXCELLENT�FACILITIES�FOR�INCORPORATING�GRAPHICS� INTO�DOCUMENTS�
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5HIS�EXCELLENT�
EXPANSION�FOR�THE�
"����WILL�TAKE�YOUR�
COMPUTER�UP�TO�
�.B�� *T�HAS�A
BATTERY�BACKED�UP
CLOCK�AND�FOLLOWS�$OMMODOREjS�GUIDELINES�

3".�61(3"%&�8*5)�$-0$,
):6/%"*�.0%&.

5HE�)YUNDAI�MODEM�IS�AN�
EXCELLENT�ITEM�FOR�THE�BEGINNER�IN�
COMMS�� *T�HAS�DATA�TRANSFER�RATES�
OF�UP�TO��
����BITS�PER�SECOND�
AND�SUPPORTS�THE�7��
�7���AND�
7��BIS� PROTOCOLS��:OUjLL� ALSO� NEED�SERIAL� CABLE�
AND�COMMS�SOFTWARE�TO�GET�STARTED�

,EEP�COMPLETE�TRACK�OF�YOUR�
ACCOUNTS�WITH�YOUR�"MIGA�
AND�"EC ;�� 9 9E K D JI �� ��8ITH�
%IGITA�S� UNIQUE�)UMAN�
*NTERFACE�1ROTOCOL
� FINANCE�
CONTROL� COULDNjT �BE�EASIER�
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�� � *,20"
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5HIS�MOUSE�SOLVES�ALL�
OF�THOSE�STICKING�
TRACKBALL�PROBLEMS�� �IT�
DOESNjT �HAVE�ONE�
*NSTEAD� IT�USES�SOLID�
STATE�TECHNOLOGY�FOR�
TROUBLE�FREE�OPERATION�
(*!��� '*��*
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5HIS�HANDY� LITTLE �MODEM�WILL�GET�
YOU� INTO�THE�WORLD�OF�COMMS�
WITH�A�WHIZZ�� 8ITH�./1��ERROR�
CORRECTIONS� AND�./1��DATA�
COMPRESSION
� IT�WILL� PROVIDE�DATA�
TRANSFER�SPEEDS�OF�UP�TO��
����BITS�
PER�SECOND�

 ,++&+1
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:O�� �SAMPLE�THE�ACTION�
. ; 9> D E IE K D : � . K H8E �PROVIDES�
EVERYTHING�YOU� NEED�TO�SAMPLE�
THE�DELIGHTS�OF�"MIGA�AUDIO��
1LUG�IT� INTO�YOUR�PRINTER�PORT
�
GRAB�SOUNDS
� EDIT�THEM�AND�
ADD�AMAZING�EFFECTS�
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4INCE�THE�EARLY�DAYS�OF�THE�"MIGA
�%ELUXE�1AINT�
HAS�HELD�THE�POSITION�OF�KING�OF�THE��%�PAINT�
PACKAGES�� *N� ITS� LATEST�RELEASE
� IT�OFFERS�EVEN�MORE�
POWER�TO�GET�THOSE�PIXELS� PAINTED�� )".�MODE� IS�
NOW�SUPPORTED
� SO�YOU�CAN�DRAW�WITH� UP�TO������
COLOURS�ON� SCREEN�AT�ONCE��.ORPHING�IS�ALSO�
SUPPORTED�TO�ENABLE�YOU�TO�ACHIEVE� .; HC ?D7 JE H��
�
STYLE�EFFECTS��"ND
� OF�COURSE
� THEREjS��;BKN;�* 7 ?D J�I �
ACCLAIMED� ANIMATION�SYSTEM�
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5HIS�IS�THE�ESSENTIAL� BOOK�FOR�THE�BEGINNER�TO�"MIGA%04�� *T�EXPLAINS�STEP�
BY�STEP�EVERYTHING�FROM�THE� RUDIMENTS�OF�OPENING�A�4HELL� AND�COPYING�A�
DISK�TO�THE�ADVANCED�USE�OF�SCRIPTS�� 4PECIAL�CHAPTERS�ARE�DEVOTED�TO�
CUSTOM�STARTUP�SEQUENCES�TO�HELP�YOU�GET�THE�BEST�FROM�YOUR�SET�UP��
."45&3*/(�".*("%04���70-6.&���#:�."3,�4.*%%:�� �#36$&�
4.*5)�#00,4
5HE�SECOND�VOLUME�IN�THE�.ASTERING�"MIGA%04�RANGE�WILL� RAPIDLY�
BECOME�ONE�OF�YOUR�MOST�VALUABLE� REFERENCE�WORKS�� *T�CONTAINS�AN�
EXPLANATION�OF�EVERY�SINGLE�"MIGA%04�COMMAND
� FROM�VERSION� ���� RIGHT�
UP�TO�THE� NEW�VERSION������
."45&3*/(�".*("�4:45&.�#:�1"6-�07&3""�� �#36$&�4.*5)�
#00,4
1AUL�0VERAA
�PROGRAMMING�EXPERT�AND�COMPUTER�JOURNALIST
�EXPLAINS�IN�
DETAIL�HOW�TO�MAKE�USE�OF�THE�"MIGAjS�OPERATING�SYSTEM� IN�YOUR�OWN�
PROGRAMS��-EARN� HOW�TO�CREATE�EFFICIENT
� OPERATING�SYSTEM�LEGAL�CODE�OF�
YOUR�OWN
� AND�TO�UTILISE�THE�FULL� POWER�OF�*NTUITION�
."45&3*/(�".*("�13*/5&34�#:�30#*/�#6350/�� �
#36$&�4.*5)�#00,4
+UST�ABOUT�EVERYONE�HAS�PROBLEMS�WITH�PRINTERS�AND�THE�
"MIGA�� #UT�NOW
� NO�MATTER�WHAT�YOUR�SET�UP�� �DOT�MATRIX
�
BUBBLE�JET�OR�LASER�� �YOUjLL� LEARN�HOW�TO�GET�THE�HARDCOPY�
RESULTS�YOU�WANT�WITH�' 7I J; H ?D = ��C ?=7�* H?D J; HI ��5HIS� J>; �
DEFINITIVE�"MIGA�PRINTING�GUIDE�
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&ASY�"MOS�RETAINS�ALL�THE�FEATURES�THAT�HAVE�MADE�".04�
SO�POPULAR�� �EASY�SUPPORT�FOR�GRAPHICS
�SOUND�AND�SO�ON�� �
BUT�MAKES�THE�TASK�OF�PROGRAMMING�SO�MUCH�EASIER�FOR�
THE�BEGINNER�WITH�ON�LINE�HELP
�TUTORIALS�PLUS�MUCH�MORE�
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5HE�,$4�EMULATOR�IS�AVAILABLE�AS�A�TRAPDOOR�EXPANSION�FOR�THE�"����AND�"����1LUS
�OR�WITH�A�PLUG�IN�
CARD�FOR�THE�"�����"�����"�����SERIES�� *T�COMES�WITH��.B�OF�EXTRA�MEMORY
�TOO
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:OU�NEED�THIS�ADAPTOR�TO�PLUG�A�1OWER�1$�#OARD�INTO�
YOUR�"�����"������ -OOK�WITH�ENVY�NO� LONGER�AT�"����
OWNERS�� �NOW�YOU�TOO�CAN�EXPLORE�THE�BENEFITS�OF�THE� *#.�
1$�COMPATIBLE�WORLD�
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".04
".04�IS�ONE�OF�THE�BEST�
IMPLEMENTATIONS�OF�#ASIC�AVAILABLE�
FOR�THE�"MIGA��8ITH� IT
� USERS�CAN�
QUICKLY�CREATE�STUNNING�GRAPHICAL� AND�
AUDIO�EFFECTS�� *TjS�NO�SLOUCH�WHEN� IT�
COMES�TO�WRITING�SERIOUS�PROGRAMS
�
EITHER�

".04�$0.1*-&3
".04�PROGRAMS�ARE�PRETTY�FAST
� BUT�
*F�YOU�FEEL�THE�NEED�FOR�EVEN�MORE�
SPEED
�THEN�THE�".04�$OMPILER�IS�
FOR�YOU��:OUR�PROGRAMS�WILL� BECOME�
STAND�ALONE�APPLICATIONS
� INDEPENDENT�
OF�THE�".04� INTERPRETER�

%&71"$��
)I4OFTjS�%EVPAC�� �IS�
PROBABLY�THE�MOST�
ADVANCED�ASSEMBLY�
LANGUAGE�PROGRAMMING�
SYSTEM�YOU�CAN�BUY�
FOR�YOUR�"MIGA��/OT�
ONLY�DOES� IT�COME�
WITH�A�FULLY�FEATURED�
ASSEMBLER�WITH�
MACRO�SUPPORT
�
BUT� IT�ALSO�
INCLUDES�
)I4OFTjS�EDITOR�
AND�DEBUGGING�
PROGRAM�'ED�C �
$OMMODOREjS�HEADER�FILES�ARE�
SUPPLIED
� SO�YOU�CAN�CREATE�"MIGA�
APPLICATIONS� IMMEDIATELY�
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6SE�OF�*NTUITION
�THE�"MIGAjS�GRAPHICAL� INTERFACE
� IS�
ESSENTIAL�FOR�GIVING�YOUR�PROGRAMS�THAT�PROFESSIONAL� LOOK�
AND�MAINTAINING�COMPATIBILITY�ACROSS�DIFFERENT�VERSIONS�OF�
THE�OPERATING�SYSTEM��5HIS�BOOK�SHOWS�YOU�HOW
�WITH�
SECTIONS�ON� SCREENS�AND�WINDOWS
�COMMUNICATIONS
�MENUS
�
GADGETS�AND� REQUESTERS�
130(3".�%&4*(/�5&$)/*26&4�'03�5)&�".*("�#:�1"6-�
07&3""�� �,6."�16#-*$"5*0/4�
*F�YOU�VE�EVER�WRITTEN�REAMS�OF�CODE�ONLY�TO�FIND�THAT�IT�
DOESNjT �WORK�AND�YOU�CANjT �FIND�THE�BUGS
�THEN�THIS�BOOK�IS�
FOR�YOU�� *T�SHOWS�YOU�HOW�TO�DESIGN�YOUR�PROGRAMS� 8; <EH; �
TYPING�THEM� IN
�ENSURING�MORE� RELIABLE�AND�EFFICIENT�CODE��
."3,�4.*%%:j4�-*55-&�#-6&�803,#&/$)�����#00,�� �
,6."�16#-*$"5*0/4
.ARK�4MIDDY
�PROBABLY�ONE�OF�THE�MOST�KNOWLEDGEABLE�
8ORKBENCH�GURUS
�BRINGS�YOU�THIS�GUIDE�TO�THE�"MIGA�S�
OPERATING�SYSTEM��)ANDY�TIPS� INCLUDE�HOW�TO�MAKE�A�BOOT�
DISK
� HOW�TO�SET�UP�A�PRINTER�WITH�THE� RIGHT�DRIVER
� AND�HOW�TO�
CUSTOMISE�YOUR�STARTUP�SEQUENCE
�WITH�EXTENSIVE�EXAMPLES�

)*40'5�1"4$"-
"T�LAST�THEREjS�A�VERSION�OF�THIS�
POPULAR�PROGRAMMING�LANGUAGE�
FOR�THE�"MIGA��1ASCAL� IS�
POPULAR�THROUGHOUT�THE�
ACADEMIC�WORLD�FOR�ITS�CLARITY�
AND�PRECISION
� SO�MUCH�SO�
THAT� IT�HAS� BEEN�TAKEN�UP�T�
LARGE�PORTIONS�OF�THE�
COMMERCIAL� SECTOR�� 'IND�
OUT�WHY�IT�HAS�DONE�SO�
WELL�WITH�)I4OFTjS�
BLINDINGLY�FAST�VERSION

" ?=> IF;;: �*7I97 B��"�
FULL� SET�OF�FILES�ARE� INCLUDED�FOR�
ACCESSING�THE�"MIGAjS�OPERATING�SYSTEM
�
AS�WELL� AS�AN� INTEGRATED�EDITOR�AND�A�DEBUGGER�
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%
IN I�0FFICE�HAS�BEEN�
COMPARED�TO�THE�
k4KODA�3APIDEl�OF�
COMPUTING��4ERIOUS�

USERS�SCOFFED�AT�IT�BECAUSE� IT�WAS��
k CHEAP
� LIMITED�AND�WRITTEN�IN�
#ASICl ��/EVERTHELESS
�THAT�DIDNjT �
STOP�&UROPRESS�	THEN�%ATABASE
�
4OFTWARE�SELLING�SOMETHING�LIKE�HALF�
A�MILLION�COPIES�SINCE�IT�FIRST�ARRIVED�
EIGHT�YEARS�AGO��5HIS�MUST�MAKE�IT�
ABOUT�THE�BEST�SELLING�HOME�
COMPUTING�PRODUCT�EVER�� �CHEW�ON�
THAT
�DOUBTING�5HOMAS��5HE�"MIGA�
VERSION
� LIKE�ITS�PREDECESSORS
� IS�A�
FULLY�*NTEGRATED�SUITE�CONTAINING��
WORD�PROCESSOR
� DATABASE�AND�
SPREADSHEET�PLUS�GRAPHIC�AND�DISK�
MANAGEMENT�UTILITIES�

:OU�CANjT �EXPECT�TOO�MUCH�FROM�
A�PACKAGE�WHICH�EFFECTIVELY�RETAILS�AT�
JUST�OVER����QUID� PER�MODULE�� �BUT�
THEREjS�MORE�TO�' ?D ?�) <<?9; �THAN�THE�
PRICE�MIGHT�SUGGEST��.Y�PREVIEW�COPY�
CAME�ON�THREE�DISKS�WITHOUT�ANY�
FORM�OF�MANUAL�OR�PACKAGING�	SO� *�
CAN�T�COMMENT�ON� THOSE
�BUT�THE�
COMPLETE�SYSTEM�SHOULD� BE�DUE�FOR�
RELEASE�BY�THE�TIME�YOU� READ�THIS��"T�
THE�TIME�OF�WRITING�THE�MAIN�MENU�
HAD�JUST�BEEN�COMPLETED�AND�WAS�
NOT�AVAILABLE�FOR�REVIEW�� �BUT�LETjS�
TAKE�A� LOOK�AT�WHAT�' ?D ?�) <<?9; �
PROPER�WILL� OFFER���

4,/!�-/, "00,/
"�WORD�PROCESSOR�IS�PROBABLY�THE�
MOST�BASIC�PIECE�OF�BUSINESS�
SOFTWARE�YOU�COULD� LAY�YOUR�HANDS�
ON��"�WORD�PROCESSOR�IS�THE�NEXT�STEP�
UP�FROM�A�TYPEWRITER�AND�WITH�CARE
�
CAN�DOUBLE�UP�AS�DATABASES�OR�EVEN�
A�SPREADSHEET�IF�YOU�HAVE�A�
CALCULATOR�HANDY��"T�THE�SIMPLEST�
LEVEL�YOU�WILL� USE�YOUR�WORD�
PROCESSOR�TO�PRODUCE� LETTERS�AND�
REPORTS��(ETTING�MORE�ADVANCED�YOU�
COULD�USE�THE�MAIL�MERGE�TO�
AUTOMATICALLY�ADDRESS�JUNK�MAIL�TO�
�OUR�CLIENTS
� FRIENDS�AND�FAMILY�

5HE�EARLY�VERSION�SUPPLIED�FOR�
REVIEW�SHOWS�PROMISE� INASMUCH�AS� IT�
WILL� BE�A�BASIC�DOCUMENT�PROCESSOR�� �
LIKE�( E J; F7: 
� ONLY�A� LOT�MORE�
RELIABLE�� /EVERTHELESS
� *� SHOULD� POINT�
OUT�THE�PROMISED���
�����WORD�
SPELLING�CHECKER�AND�"MIGA�
BITMAPPED�FONT�SUPPORT�WERE�NOT�
AVAILABLE�� &UROPRESS�PROMISES�THE�
FINAL�VERSION�WILL� HAVE�PARTIAL�
8:4*8:(�PLUS�SUPPORT�FOR� *''�
GRAPHICS�

0N�THE�PLUS�SIDE
� THE� REVIEW�COPY�
WAS�MORE�OR�LESS�COMPLETE� AND�
BOASTS�FEATURES�SUCH�AS�ADJUSTABLE�
TABS
� NEGATIVE� INDENTS
�FULL� OUT�AND�
RIGHT�FLUSH�JUSTIFICATION
� AND�BASIC�
PARAGRAPH�STYLES�� 'ANCY�FEATURES�
SUCH�AS�DECIMAL� AND�CENTRING�TABS�
ARE�NOT�SUPPORTED�AND� IT� IS�ONLY�
POSSIBLE�TO�DEFINE����TABS�
ALTOGETHER�� *F�THIS�SOUNDS� LIKE�A�
WEAKNESS
� ASK�YOURSELF�HOW�MANY�
TIMES�WOULD�YOU�NEED�TO�USE�THEM 

.ORE�USEFUL�FACILITIES�HAVE�BEEN�
INCLUDED�THOUGH��5HINGS� LIKE�
AUTOSAVE
� PRINT�PREVIEW
� HEADERS�AND�
FOOTERS
�EVEN�AUTOMATICALLY�
INCREMENTING�TIME�AND�DATES�ARE�ALL�
THERE��5HE�SORT�OF�THINGS�YOU�ACTUALLY�
NEED�� �IN� LETTER�OR�DOCUMENT�
TEMPLATES�FOR�INSTANCE�

1ERHAPS�THE�STRANGEST�OMISSION�
IS�THE� LACK�OF�VERTICAL� AND�HORIZONTAL�
SCROLL� BARS��5HESE�HAVE�BEEN�
REPLACED�BY�THE�7$3�LIKE�CONTROL�
PANEL�WHICH�GRACES�THE�SPREADSHEET�
AND�DATABASE�MODULES��"S�AN�UPSHOT�
THIS�ALSO� LIMITS�THE�SCREEN�TO����
CHARACTERS�WIDE
� BUT�AGAIN
�VERY�FEW�
JOBS�ACTUALLY�NEED�TO�USE�A�WIDER�
CARRIAGE�

"S�"MIGA�WORD�PROCESSORS�GO
�
THIS�ONE� IS�NOT�GOING�TO�WIN� ANY�
PRIZES�FOR�POWER�OR�
ORIGINALITY
� BUT�
NEVERTHELESS� IT� IS�A�
STABLE�AND�USABLE�
SYSTEM��$OMPARED�
TO�THE� LIKES�OF�
1EH:MEHJ> �AND�
*HEJ;NJ�� IT jS�WEAK�
ON�FEATURES
� BUT�AT�
LEAST�AS�SLICK�AS�
EITHER�IN�WHAT�IT�
DOES�DO��$OMPARED�
TO� ITS�MAIN�
COMPETITION

.H7DIM H?J; �AND�
-9H?88 B; �� IT�COMES�
IN� A�GOOD� LENGTH� IN�
FRONT��$ONSIDERING
ALSO
� IT�COMES� IN� A� PACK�COSTING�LITTLE�
MORE�THAN
� SAY
� % ?D:M EH:I � � �IT�DOES�
REPRESENT�EXTREMELY�GOOD�VALUE�FOR�
MONEY�

0-/"�!0%""1
"LTHOUGH�ONE�OF�THE�MOST�
COMPLICATED�MODULES�TO�PROGRAM
� THE�
RESULTANT�SPREADSHEET�SOFTWARE� IS�
FAIRLY�IMPRESSIVE�

0N�PAPER�AT�LEAST
�THE�SHEET� IS�
QUITE�BASIC�� �SPORTING�A�MAXIMUM�
GRID�SIZE�OF�JUST����COLUMNS�BY�����
ROWS�� )OWEVER
�WITH� PLENTY�OF�
MEMORY�AVAILABLE�THIS�DOES�MEAN�
�
����CELLS� IN�TOTAL� � �WHICH� IS�QUITE�
ENOUGH�FOR�MOST�APPLICATIONS�

5HINK�OF�IT�THIS�WAY
����COLUMNS�
ARE�JUST�ENOUGH� ROOM�TO�PROGRAM�A

����478DH4G8�9BE�4�
I4E<8GL�B9�;B@8�

4A7�F@4??�5HF<A8FF�
4CC?<64G<BAF��

CASHFLOW�FOR�EVERY�WEEK�IN�THE�YEAR�� �
AND�SUCH�A�THING�WOULD� BE�
OVERCOMPLICATED�OVERKILL�� 1UT�ANOTHER�
WAY
� SOME� iSHEETS�OFFER�
������������CELLS�AND�WOULD

REQUIRE�OVER�A�GIGABYTE�OF�MEMORY
� IF�
EVERY�CELL� USED�JUST�ONE�BYTE�OF�
MEMORY�� 	*� KNOW�IT�DOESN�T�WORK�LIKE�
THAT�� �BUT�YOU�GET�THE�GIST
�

0N�THE�DOWN�SIDE
� BLOCK�MARKING�
	WHICH� USES�A�SIMILAR�SYSTEM�TO�
8ORKBENCH��
� IS� NOT�ACCOMPANIED�BY�
LIVE�SCROLL��5HIS�MEANS�YOU�CAN�ONLY�
DRAG�MARK�A�BLOCK�THE�SIZE�OF�THE�
SCREEN��5YPICALLY�THIS�MEANS�ABOUT�
��� ROWS�BY���COLUMNS� USING�THE

%3D=�*?;66K�
BD7H;7IE�	 	 � �
�GDABD7EE�
*A8FI3D7�E�>A@9��
3I3;F76�%;@;�
'88;57�8AD�F:7�
�?;93�� ����
;@F79D3F76�
:A?7�4GE;@7EE�
B35=397

(RAPHICS�SUPPORT�MEANS�YOU�CAN�
PRODUCE�MORE�THAT�JUST�A�STANDARD�
LETTER�� �PAMPHLETS�AND�ADS�INCLUDED
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5HE�. INI�0FFICE�WORD�PROCESSOR�
COMES�WITH�A�SELECTION�OF�FEATURES�
FOR�TIDYING�UP�YOUR�TEX T� �

DEFAULT�SETTINGS�� *NTERLACE�MODE� IS�
NOT�SUPPORTED�OR�REQUIRED� IN�A�SIMPLE�
APPLICATION�SUCH� AS�THIS�ONE�

4OMETHING�WHICH�BEGINNERS�WILL�
FIND�A� REAL�BOON�ARE�THE�TRIGONOMETRIC�
FUNCTIONS�	SINE
� COSINE
� TAN�ETC
��
5HESE�CAN�BE�CONFIGURED�TO�TAKE�THEIR�
ARGUMENTS� IN� RADIANS�OR�DEGREES�
8HY�HASNjT �SOMEONE�THOUGHT�OF�THAT�
BEFORE
� *�WONDER � *N�MOST� iSHEETS
� TO�
FIND�THE�SINE�OF�ANY�ANGLE�YOU�WOULD�
ENTER�SOMETHING�LIKE���4*/	3"%	"�

��
' ?D ?�) <<?9; �CUTS�OUT�THE�MIDDLEMAN

".*("�4)011&3�n �*446&� ���n �4&15&.#&3����� ���
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AND�YOU�CAN�ENTER��4*/	"�
��5HIS�
DOESNjT �APPEAR�TO�AFFECT�THE� RECALC�
SPEED
� BUT�IT�KEEPS�THINGS�SIMPLER��
"LSO
� NEGATIVE�VALUES�ARE�
AUTOMATICALLY�HIGHLIGHTED� IN� RED�	BY�
DEFAULT
� RATHER�THAN�THE�MORE�OBTUSE�
BRACKETS�� ALTHOUGH�THIS� IS�
CONFIGURABLE�FOR�THOSE�WHO�NEED� IT�

4O�WHAT�CANjT� IT�DO �0NLY�ONE�
WINDOW�AND�THEREFORE
� ONLY�ONE�
SPREADSHEET�CAN�BE�OPENED�AT�ANY�
TIME�� AND�THE�WINDOW�CANNOT�BE�REc
SIZED��WHICH�SEEMS� LOGICAL�� 1OWER�
USERS�WILL� FIND�THIS�A� LIMITATION
� BUT�
THIS� IS�NOT�DESIGNED�OR�SOLD�AS�A�
POWER�SPREADSHEET�

4INCE�THE�GRAPHICS�MODULE� IS�A�
SEPARATE�ENTITY
�THERE�ARE�NO�BUILT�IN�
GRAPHICS��0F�THE�FOUR�POSSIBLE�DATA�
SETS�	GRAPH� INFORMATION
�EACH�ONE�
MUST�BE�DEFINED�AND�SAVED�
SEPARATELY��5HIS� IS�A�NUISANCE�BUT�
NOTHING�TOO�UNTOWARD�

"� LOT�OF�THOUGHT�HAS�BEEN� PUT�
INTO�THE�DESIGN�OF�THIS�MODULE�� �AND�
IT�SHOWS��A� LOT�OF�THE�GLOSS�HAS�BEEN�
DONE�AWAY�WITH� LEAVING�A�USABLE
�
FRIENDLY�APPLICATION�� �IF�SUCH�A�THING�
IS�POSSIBLE�

*� CAN�WELL� IMAGINE�ANYONE�WITH�
MORE�THAN�A�PASSING�NEED�FOR�A�
SPREADSHEET�WILL�FIND� IT�PERFECTLY�
ADEQUATE�FOR�A�WIDE�VARIETY�OF�HOME�
AND�VERY�SMALL� BUSINESS�
APPLICATIONS�� *T�DOES�NOT�HAVE�THE�
CLOUT�FOR�SCIENTIFIC�NEEDS
� BUT�THIS� IS�
TYPICAL�OF�"MIGA�SPREADSHEETS�AS�A�
WHOLE�ANYWAY�

! � 1 � � � 0 "
'LAT�FILE�DATABASES�WENT�OUT�WITH�
/OAH��$OME�TO�THINK�ABOUT�IT
� THERE�
SHOULD�PROBABLY�BE�A� LAW�AGAINST�
THEM�� �BUT�THAT�DOESNjT�STOP�' ?D ?�
) <<?9; �INCLUDING�ONE�� *N�PRACTICE
� FLAT�
FILE�DATABASES�CAN�BE�VERY�USEFUL� AND�
MORE� IMPORTANTLY
�MANY�STANDARD�
RELATIONAL� DATABASE�SYSTEMS�ARE�
USED�FOR�JUST�THAT��"T�THIS� LEVEL
� A�FLAT�
FILE� IS�ALL� THATjS�NEEDED�AND�THIS� IS�ALL�
YOU�GET�

4ETTING�UP�THE�DATABASE� IS�QUITE�
STRAIGHTFORWARD�� �ONLY�A�VERY�BASIC�
SET�OF�FIELD�TYPES�ARE�SUPPORTED�
5EXT
� /UMERIC� 	INTEGER

� /UMERIC�
	REAL

� %ATE�AND�5OGGLE��5IMES�ARE�
NOT�SUPPORTED� IN�THIS� REVISION��5HE�
INTERFACE� IS�QUITE�SIMPLE�TO�USE�� �YOU�
DEFINE�THE�FORM�BY�SELECTING�A�
STARTING�POSITION�FOR�A�FIELD� AND�
CLICKING�THE�MOUSE��5HIS�ENABLES�YOU�
TO�ENTER�A�FIELD� NAME�AND�SELECT�ITS�
TYPE�

0NCE�THIS� IS�DONE
�YOU�CAN�START�
ADDING�AND�EDITING�RECORDS�� #EING�A�
MEMORY�BASED�SYSTEM�HOWEVER
�
THERE� IS�A� LIMIT�TO�HOW�MANY�RECORDS�
CAN�BE�STORED��5HIS� IN�TURN�DEPENDS�
ON�HOW�MUCH�MEMORY�IS�AVAILABLE�
AND�HOW�LARGE�YOUR�TEMPLATE� IS��5HE�
SIZE�OF�EACH� RECORD� IS�GOVERNED�BY�
WHAT�IT�CONTAINS
� BUT�THERE�ARE�ONLY�
���ROWS�BY����COLUMNS�OF�SCREEN�
REAL� ESTATE�TO�USE�

4EARCHING�THE�DATABASE�CAN�BE�A�
COMPLEX�OPERATION
� BUT�&UROPRESS�
HAS�SPENT�SOME�TIME�DESIGNING�A�
SYSTEM�WHICH�CAN�BE�USED�WITH�THE�
MINIMUM�OF�FUSS�� &VEN�FAIRLY�COMPLEX

0 FFICE 4PWDSHEET�.ODULE
 �� 3@SO� �� $SOM<� API>ODJI

 � $� " #� $� %� ?

5HE�. INI�0FFICE�SPREADSHEET�OFFERS�
YOU�A�MAXIMUM�OF����COLUMNS�BY�
����ROWS�� �THAT�S��
����CELLS

SEARCHES�CAN�BE�CONSTRUCTED� IN�
SECONDS�AND�ALTHOUGH� *� HATE�TO�ADMIT�
IT
� THE�REQUESTER�IS�CLEARER�THAN�THE�
ONE�FOUND� IN�
0XXI�1RECISIONjS�
-KF;H87I; ��4EARCH�
FACILITIES� INCLUDE�� k IS�
GREATER�THANl 
� k IS�EQUAL�
TO l 
� k IS� LESS�THAN�OR�
EQUAL�TO l 
�ETC
� PLUS�A�
kCONTAINSl�OPERATOR�FOR�
TEXT�FIELDS�WHICH�CAN�BE�
CASE�SENSITIVE�OR�
INSENSITIVE�ACCORDING�TO�
NEEDS�

5HE�WORST�OMISSION�
IS�THE� LACK�OF�A�PROPER�
INDEXING�SYSTEM�� *NDICES�
ARE�MORE�COMMONLY�
USED� IN� RELATIONAL� SYSTEMS�TO�TIE�ONE�
OR�MORE�RECORDS�	IN�DIFFERENT�
DATABASE�FILES
�TOGETHER�� )OWEVER
�
THEY�ARE�ALSO�USEFUL� TO�FIND�A� RECORD�
BY�ITS� KEY�VALUE�� -ETjS�SAY�YOU�HAD�A�
DATABASE�OF�COMPACT�DISKS�� �IN�ORDER

#Y�USING�AN� INDEX
�THE�
APPLICATION�CAN�CALCULATE�THE� INDEX�
KEY�VALUE�FROM�AN�ENTRY�AND�USE�THAT�
TO� LOCATE�THE�NEAREST�KEY�VALUE��"LSO
�
YOU�CAN�CHANGE�THE�SORTED� ORDER�OF�

RECORDS�BY�JUST�
CHANGING�THE�KEY�FILE��
/ONE�OF�THIS� IS� POSSIBLE�
WITH�' ?D ?�) <<?9;�� BUT�FOR�
THE�MONEY�THIS�CAVIL�
CAN�BE�OVERLOOKED��
0VERALL
�THIS� IS�PROBABLY�
THE�WEAKEST�OF�THE�
MAIN�THREE�MODULES
�
BUT�EVEN�SO� IT jS�STILL� A�
USEFUL� AND�WORKABLE�
SYSTEM�

$/�-%& 0
5HE�GRAPHICS�SYSTEM� IS�
AN� INTEGRATED� PART�OF�
' ?D ?�) <<?9;�� AND�NOT�AS�

YOU�MIGHT�EXPECT
� AN� INTERNAL� PART�OF�
THE�4PREADSHEET�MODULE�� *T�OFFERS�A�
NUMBER�OF�DIFFERENT�CHARTS�� �PIES
�
BARS
� LINES�ETC
� USING�UP�TO�FOUR�
SEPARATE�DATA�SETS�� �AND�CAN�BE�
USED� INDEPENDENTLY�OR�AS�AN�ADJUNCT

#� �� q�

*
"PHIO� %�2\�� 31$$�

'JD?� MDBCO� IJPN@� =POOJI� AJM� ]@IP

0 FFICE �(RAPHICS�.ODULE
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5HE�GRAPHICS�MODULE�OFFERS�YOU�
MORE�CONTROL�OVER�GRAPHS�THAN�NORc
MALLY�POSSIBLE�WITH�A�SPREADSHEET

TO�FIND� ANY�PARTICULAR�TITLE
�YOU�MUST�
SEARCH�THE�ENTIRE�DATABASE�A� RECORD�
AT�A�TIME�

5HE�. INI�0FFICE�DATABASE� IS�A�PERFECT�
MEANS�OF�KEEPING�TRACK�OF�
INFORMATION�YOU�D�LIKE�AT�HAND���

TO�THE�SPREADSHEET�AND�DATABASE�
MODULES��5HE� RESULTANT�OUTPUT�IS�
MORE�PRACTICAL� THAN�AWE�INSPIRING�SO�

THINK�OF�IT�AS�SOMETHING�
THAT�CAN�BE�USED�TO�
PRODUCE�REASONABLE�
DEMOGRAPHICS� IN�A�SHORT�
SPACE�OF�TIME�

6SING�A�
TECHNIQUE�ALSO�FOUND� IN�
TOP�SELLERS� LIKE� .>;�
�:L7D J7=;�� THE�GRAPHICS�
MODULE�ENABLES�YOU�TO�
VIEW�A� kGALLERY��OF�THE�
AVAILABLE�GRAPH�TYPES��
5HERE�ARE���� IN�ALL
�
ALTHOUGH�MANY�OF�THESE�
ARE�JUST�VARIATIONS�ON�A�
THEME�

3EALISTICALLY
�THE�
FOLLOWING�CHARTS�ARE�

OFFERED��7ERTICAL� BAR�	PLAIN
� STACK

�%
� �%�STACK
� �%�PERSPECTIVE
�� -INE�
	INDEPENDENT�SET
�CUMULATIVE�SET
�
MULTIPLE�SET
� CUMULATIVE�MULTIPLE�
SET
��"REA�	NORMAL
� MULTIPLE
�
STACKED
��1IE�	�%�AND�NORMAL� BOTH

WITH� POSITIVE�OR�NEGATIVE�DATA�SETS
��
*T�SOUNDS�A� LOT�� �BUT�WHAT�HAPPENED�
TO�HORIZONTAL� BAR�CHARTS
�MULTIPLE�
PIES
� SCATTERS�AND�)I�LO �4URELY�
THESE�WOULD� HAVE�BEEN�MORE�USEFUL�
THAN� SOME�OF�THE�MORE�OBSCURE�
VARIATIONS�OFFERED�HERE�

"N�UNUSUAL� FACILITY
� AND�ONE�OF�
THE�ADVANTAGES�OF�A�DEDICATED�
MODULE�SUCH�AS�THIS� IS�THE�ABILITY�TO�
EDIT�THE�DATA�

�,;8�:E4C;<6F�
@B7H?8�8A45?8F�LBH�
GB�I<8J�4�:4??8EL�B9�
4??�G;8�4I4<?45?8�
:E4C;�GLC8F��

"NY�OF�THE�FOUR�DATA�SETS�CAN�BE�
CHANGED
� REMOVED�� �EVEN� INDIVIDUAL�
ITEMS�CAN�BE�ENABLED�DISABLED�AT�
WILL��#ESIDES�BEING� INCREDIBLY�EASY�
TO�USE
� THIS�FACILITY�IS�EXTREMELY�
USEFUL� AND�ALLOWS�FAR�MORE�CONTROL�
OVER�THE�GRAPH�THAN� IS� NORMALLY�
POSSIBLE�	OR�PRACTICAL
�WITH� A�TYPICAL�
SPREADSHEET�

"NOTHER�INTERESTING
� AND�
POTENTIALLY�USEFUL�FEATURE� IS�MANUAL�
ANNOTATION� 	LABELLING
��5HE� IDEA�GOES�
SOMETHING�LIKE�THIS���� ONCE�THE�GRAPH�
HAS�BEEN�DRAWN�YOU�CAN� RECALL� IT�AND�
ADD� LABELS�COMPLETE�WITH� LINE�
POINTERS�� *T�WORKS�A� LITTLE� LIKE�A�CRUDE�
PAINT�PACKAGE
�BUT�THIS�SOON��
MASTERED� SYSTEM� IS�SIMPLE� AND�
EFFECTIVE��.Y�ONLY�COMPLAINT�IS�THAT�
THE� LABELS�ARE�BITMAPPED
� RATHER�
THAN�OBJECT�ORIENTED��0NCE�A� LABEL�
HAS�BEEN�PLACED
� IT�CANNOT�BE�
MOVED
� EDITED�OR�REMOVED�
ALTOGETHER�

.Y�REAL�GRIPE�WITH�THIS�ONE� IS�THA�
THE�USER�INTERFACE� IS�A�BIT�TOO�
CROWDED�� *TjS�ALL� FRONT�END�AND�NO�
MENUS�

$ONSIDERING�THE�PRICE�OF�' ?D ?�
)<<?9;��THIS�CROWDING�IS�A�MINOR�FLAW���
ALTHOUGH� IT�MAY�BE�SOMETHING�
&UROPRESS�WILL�CONTEMPLATE�FOR�A�
FUTURE�REVISION�� -IKE�THE� REST�OF�THE�
' ?D ?�) <<?9; ��THIS�MODULE� REPRESENTS�
FINE�VALUE�FOR�MONEY�IS�VERY�
WORKABLE
� AND�QUITE�JUSTIFIES� ITS�
INCLUSION�

!&0(�21&)&1&"0
5HE�DISK�UTILITIES�PROGRAM�HAS�TO�BE�
THE�ODD�ONE�OF�THE�BUNCH��8HY�
WOULD� ANYONE� INCLUDE�A�SET�OF�DISK�
UTILITIES�WITH�AN�OVERTLY�SMALL�
BUSINESS�HOME�OFFICE� PACKAGE �5HE�
ANSWER�IS�QUITE�SIMPLE� REALLY�� �AND�
YOU�ONLY�HAVE�TO� READ�OUR�REGULAR�
"MIGA%04�COLUMN�TO�DISCOVER�WHY��
"LTHOUGH�8ORKBENCH�AND�"MIGA%04
��ARE�A�GREAT�IMPROVEMENT�OVER�THEIR

��� ".*("�4)011&3�n �*446&� ���n �4&15&.#&3�����
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PREDECESSOR
�THEY�CAN� STILL� BE�A�BIND�
TO�HANDLE�

'UNCTIONALLY�THIS� IS�A�VERY�BASIC�
SUITE�OF�DISK�UTILITIES
� ALTHOUGH� IT�
COVERS�THE�MOST� IMPORTANT�
HOUSEKEEPING�FUNCTIONS�WHICH�WOULD�
NORMALLY�BE�CARRIED�OUT�BY

(RAPHS�CAN�BE�ANNOTATED�
WITH�A�FEW�CLICKS�OF�THE�
MOUSE�� �WHEN�YOU�VE�
DRAWN�THE�GRAPH
�SIMPLY�
RECALL� IT �AND� LABEL�WITH� LINE�
POINTERS���

8ORKBENCH�OR�"MIGA%04
�NAMELY��
$OPY
�3ENAME
�%ELETE
�.AKE%IR
�
%ISK$OPY�AND�'ORMAT�� )OWEVER
�
ALTHOUGH�MORE�FRIENDLY�THAN�
"MIGA%04� IT� IS� NOTHING�LIKE�AS�BOMBc
PROOF�AS�8ORKBENCH�� 'OR�INSTANCE
� IT�
DOES�NOT� LOOK�FOR�TAGGED�DOT�INFO�FILES�
WHEN� IT�PERFORMS�AN�OPERATION�

8HY� IS�THIS�SO� IMPORTANT �8ELL
�
BEGINNERS�MAY�	OUT�OF�IGNORANCE
�JUST�
COPY�AN�APPLICATION�FILE�AND�OMIT�THE�
ACCOMPANYING�DOT�INFO��8HEN�THEY�
COME�TO� LAUNCH�THE�PROGRAM�FROM�
8ORKBENCH
� IT�WILL� NOT�SHOW�UP�
BECAUSE�THE�DOT�INFO� IS�MISSING��5HE�
SAME�CAVEAT�ALSO�APPLIES�TO�
RENAMING�JUST�THE�APPLICATION� FILE�OR�
ITS�DOT�INFO�FILE�

5HIS�COULD�CAUSE�SOME�CONFUSING�
ERRORS�AND�CAUSE�MORE�TROUBLE�THAN� IT�
IS�SOLVES��"� �#EGINNER�MODEl�WOULD�
BE�USEFUL� HERE
� SO�THE� PROGRAM�COULD�
LOOK�FOR�DOT�INFO�TAGS�WITH�THE�SAME�
NAME�AND�PERFORM�OPERATIONS�ON�
THOSE�TOO�� *� SHOULD�ADD
�' ?D ?� ) << ?9 ; UI �
%ISK�6TILITIES� IS� NOT�THE�ONLY�PROGRAM�
OF�ITS�TYPE�TO�SUFFER�WITH�THIS�FLAW�

5HE�SCREEN� LAYOUT�IS�CLEAR�AND�
EASY�TO�FOLLOW�� �THE� LACK�OF�FEATURES�
HELPS�HERE�� �BECAUSE�THERE� IS� LESS�TO�
COMPLICATE�AND�CONFUSE�MATTERS��
"LTHOUGH�THIS� IS�JUST�AN�EXTRA�FREEBIE
�
CHUCKED� IN�FOR�GOOD�MEASURE
� IT�
FINISHES�OFF�THE�WHOLE�SUITE�VERY�
NICELY�AND�ALL� CREDIT�GOES�TO�
&UROPRESS�FOR�INCLUDING�IT�

 ,+ )20&,+
' ?D ?�) << ?9 ; �HAS�ALWAYS�BEEN�
SOMETHING�OF�AN� kOFF�THE�SHELFl�
PRODUCT�� �ONE�THAT�QUITE�CAUGHT�THE�
PUBLIC� IMAGINATION�AT�THE�TIME�OF�ITS�
FIRST�RELEASE� IN�������"S�SUCH� IT�IS�
UNFAIR�TO�EXPECT�IT�TO�PERFORM�AS�A�
COLLECTION�OF�CUSTOM�BUILT�
APPLICATIONS�YOU�COULD�END� UP�PAYING�
MORE�THAN�_����FOR�

5HE�DESIGN�OF�THE�USER�INTERFACE

IS�QUITE�CLEAR
� BUT�MORE�ATTENTION�TO�
DETAIL� SHOULD� HAVE�BEEN�SPENT�ON�
SOME�FUNCTIONS�WHICH�ARE�MORE�
PRETTY�THAN�THEY�ARE� PRACTICAL�� 'OR�
INSTANCE
� ALL�THE�BUTTONS�ARE�ACTIVE�
�%�BAS�RELIEF�� �A�CONCEPT�PINCHED�
FROM�8INDOWS�� �BUT�THE�DIFFERENCE�

BETWEEN�0/�AND�0''�IS�NOT�
CLEAR��8ORSE�STILL
� FUNCTIONS�
WHICH�HAVE�A�TOGGLE�ACTION�
WORK� LIKE�THE�RADIO�BUTTONS�
FOUND� IN�(&.��5HIS� IS�A�
GLARING�MISTAKE�AND�THE�
&UROPRESS�DESIGNERS�WOULD�DO�
WELL�TO� LOOK�CLOSELY�AT�THE�

TOGGLE�
BUTTONS� IN�
8ORKBENCH���
BEFORE�THIS�
PRODUCT� IS�
FINALLY�
RELEASED�

#EING�
WRITTEN� IN�
".04�� �AN�
INTERESTING�
ACHIEVEMENT�

IN� ITSELF�� �MEANS� IT�DOES�NOT�MULTIc
TASK�IN�THE�WAY�A�TRUE� *NTUITION�BASED�
PACKAGE�WOULD
� BUT�THIS�COULD� BE�A�
BONUS��"LL�THAT�ASIDE
�' ?D ?� ) << ?9 ; �WILL�
FIND� HOMES� IN�TWO�AREAS�

n� )OME�USERS�WILL� FIND�' ?D ?�) <<?9 ; �
PROVIDES�MOST�OF�THE�FUNCTIONS�
REQUIRED�FOR�SIMPLE�JOBS�� �FROM

"�BAR�CHART�COMBINED�WITH�A�PICTURE�
CAN�ACHIEVE�SOME�QUITE�PROFESSIONAL�
LOOKING�GRAPHS

SIMPLE�ACCOUNTS
�TO� LETTERS�AND�
SIMPLE�DATABASES��"LSO
�THE�DISK�
UTILITIES�SECTION� IS�A�VERY�WORTHWHILE�
INCLUSION�FOR�THOSE�STILL� HAVING�
PROBLEMS�MASTERING�"MIGA%04��
0VERALL�THE� PURCHASE�PRICE�CAN�BE�
EASILY�JUSTIFIED�AND� *� HAVE�NO�
HESITATION� IN� RECOMMENDING� IT�

n�5HERE�HAS�BEEN�A� RASH�OF�SMALL�
COMPANIES�POPPING�UP� IN�THE� LAST�
FOUR�OR�FIVE�YEARS�� �MAINLY�THANKS�TO�
THE�GOVERNMENT� INCENTIVES�� )OWEVER
�
A�COMPUTER�AND�ASSOCIATED� SOFTWARE�
FORM�A�VERY�LARGE�CAPITAL�EXPENSE�AND�
ONE�WHICH�MUST�BE�CONSIDERED

CAREFULLY��"MIGAS�CAN�BE�HAD�ON�THE�
SECOND�HAND�MARKET�RELATIVELY�
CHEAPLY�NOW
� BUT�THE�SAME�CAN�NOT�
BE�SAID�OF�THE�SOFTWARE�� �EVEN�
INTEGRATED� PACKAGES�CAN�COST�OVER�
_�����4O�NOW�YOU�HAVE�THE�CHOICE�OF

�%<A<�'99<68�
78F8EI8F�6?BF8E�
<AFC86G<BA�9EB@�
4ALBA8�J<G;�4A�
<AG8E8FG�<A�F8E<BHF�
6B@CHG<A:�

A�COMPLETE�SYSTEM�FOR�LESS�THAN�
_����5HIS�MAKES�EXPANSION�A�WHOLE�
LOT�MORE�VIABLE�BECAUSE�A� POTENTIAL�
USER�CAN�EXPAND�TO�MORE�POWERFUL�
DEDICATED�PACKAGES�AT�A� LATER�DATE�

' ?D ?�) << ?9 ; � IS�NOT�THE�BEST�THING�SINCE�
SLICED�BREAD�� �AND�NO� LONGER�THE�
INNOVATION� IT�WAS�BACK� IN������� .Y�
BIGGEST�MOAN� IS�THE� INTEGRATION� IS�TOO�
FUSED�TOGETHER
� TOO� INSULAR�IF�YOU� LIKE��
5HERE� IS�NO�FACILITY�TO� IMPORT�EXPORT�
DATA� IN�ANYTHING�BUT�THE�MOST�BASIC�
FORMATS�AND� IT�COULD�BE�ARGUED�THAT�

&UROPRESS�WANTS�TO�
SELL�YOU�A�PRODUCT�
YOUjLL� HAVE�TO�STICK�
WITH�� EXPANDING�WITH�
' ?D ?�) << ?9 ; � � �
PERHAPS 

5AKE�NOTHING�
FROM�' ?D ?�) <<?9 ; �
"MIGA��"S� IT�STANDS
�
IT� IS�EXCELLENT�VALUE�
FOR�MONEY�AND�AS�
SUCH
�DESERVES�CLOSER�
INSPECTION�FROM�
ANYONE�WITH� A�VAGUE�
INTEREST�IN� SERIOUS�
COMPUTING��"SSUMING�
ALL�THE�BUGS�HAVE�
GONE�AT�THE�TIME�OF�
RELEASE
� *�WILL� HAVE�NO�
HESITATION� IN�

RECOMMENDING�IT�TO�SERIOUS�
BEGINNERS�EVERYWHERE�� *N�FACT
� *�
WOULD� LIKE�TO�SEE�' ?D ?�) << ?9 ; � IN�SOME�
FUTURE�"MIGA�BUNDLE
� POSSIBLY�WITH�
THE�"����1LUS� REPLACEMENT�WHEN� IT�
ARRIVES�� �ARE�YOU� LISTENING�
$OMMODORE �  !
IIIIIIIII
0%,--&+$�)&01
*DID�,AADO@;;;;;;;;;;;;;;X��
��
<S�!OLIJL?MM�/I@NQ;L?�
!OLIJ?�$IOM?�
�>FCHANIH�,;LE�
);==F?M@C?F>�/'%����*,�
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4PEED� n �n �n �n �0
.OST�OPERATIONS�ARE�VERY�FAST�� �EVEN�
SCROLLING�

'UNCTIONS� n �n �n �0�0
"�VERY�BASIC�SYSTEM��4PELL�CHECKER� IS�A�BIT�
TOO�SMALL�

&ASE�OF�6SE� n �n �n �0�0
&VERYTHING�IS�WHERE� IT�SHOULD�BE�AND�WORKS�
WELL�

,P?L;FF� L;NCHA� Z �Z �Z �Z �I
"�GOOD�� �IF�BASIC�� �INTRODUCTORY�WORD�
PROCESSOR�

*BD736E:77F

4PEED� n �n �n �0�0
'AR�FROM�FAST
� BUT�QUITE�USABLE�
NEVERTHELESS�

'UNCTIONS� n �n �0�0�0
"�BASIC�SET�WITH�ALL�THE�MOST�USEFUL�
FUNCTIONS�

&ASE�OF�6SE� n �n �n �n �0
$OULD�BE� IMPROVED� IN�SOME�AREAS�

,P?L;FF� L;NCHA� Y �Y �Y �J �J
/OTHING�FLASH�BUT�AN�ADEQUATE� iSHEET�FOR�
GENERAL� USE�

�3F343E7

4PEED� n �n �n �0�0
0NLY�AVERAGE�FOR�WHAT�IS�A�MEMORY�BASED�
SYSTEM�

'UNCTIONS� n �n �n �0�0
-IMITED�COMPARED� TO�OTHER�SYSTEMS�

&ASE�OF�6SE� n �n �n �0�0
"�LITTLE�FIDDLY� IN� SOME�AREAS
�BUT�NOTHING�TO�
WORRY�ABOUT�

,P?L;FF� L;NCHA� Y �Y �Y �J �J
/OT�4UPERBASE�BY�ANY�STRETCH�OF�THE�
IMAGINATION�

�D3B:;5E

4PEED� n �n �n �b
4URPRISINGLY�FAST�� �EVEN�WHEN�USING�
PATTERNED�COLOURS�

I

(RAPHIC�0PTIONS� n �n �n �n �0
2UITE�A� LOT
� CONSIDERING�WHAT�IT�ACTUALLY�
COSTS�

&ASE�OF�6SE� n �n �n �0�0
'RONT�END� IS�TOO�FLOWERY�� �BUT� IT�WORKS�

,P?L;FF�L;NCHA� Z �Z �Z �Z �I
"MONG�THE�BEST�OF�ITS�GENRE�ON�THE�"MIGA�

�;E=�,F;>;F;7E

4PEED� n �n �n �n �0
2UITE� RESPECTABLE�

'UNCTIONS� n �n �0�0�0
&VEN�4*%���HAD�A�BETTER�SELECTION�

&ASE�OF�6SE� n �� �n �� �0
$LEAN
� UNCLUTTERED�YET�RELATIVELY�POWERFUL�

,P?L;FF� L;NCHA� Z �Z �Z �I�I
/OT�% IRECTORY�0PUS
�BUT�A�NEAT� INCLUSION�
NEVERTHELESS�
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%OES�A�GAME� LIKE�THIS�LOOK�LIKE�MORE�THAN�YOU�COULD�HANDLE �8EIL
�FOLLOW�OUR�
TEN�TOP�TIPS�AND�YOUjLL�BE�WELL�ON�YOUR�WAY�TO�CREATING�YOUR�OWN�MASTERPIECE

, NE�OF�THE�MOST�
ENJOYABLE�PROGRAMMING�
TASKS�YOU�CAN�SET�
YOURSELF�IS�TO�WRITE�A�

GAME
� PREFERABLY�A�FAST
�FLASHY�
ARCADE�STYLE�ONE��:OU�MIGHT�BE�
SURPRISED�TO� LEARN�THAT�THE�PRINCIPLES�
BEHIND�THIS�SORT�OF�GAME�ARE�SIMPLE�

8EjRE�NOT�GOING�TO�TELL�YOU�THE�
NITTY�GRITTY�OF�ACHIEVING�GRAPHICAL� AND�
AUDIO�EFFECTS�HERE
�WHICH�DEPEND�
VERY�MUCH�ON�THE� LANGUAGE�YOU�
CHOOSE�TO� USE��WHAT�WE� 7H; �GOING�TO�
TELL�YOU� IS� HOW�TO� IMPLEMENT�THE�
BASIC�STRUCTURE�WHICH� IS�THE�KEY�TO�
JUST�ABOUT�EVERY�ARCADE�GAME�THAT�
HAS� ROARED�AND�ZAPPED� ITS�WAY�
ACROSS�A�COMPUTER�SCREEN���

,�*NITIALISATION�� �5HERE�ARE�ACTUALLY�
TWO�STAGES�TO�THIS�� 'IRSTLY
�YOUR�
PROGRAM�MUST�MAKE� ITSELF�AT�HOME�
AS�SOON� AS� IT�HAS�BEGUN�TO�RUN��
4ETTING�UP�A�CUSTOM�SCREEN
� LOADING�
GRAPHICS
� SAMPLES�AND�SPRITES
� AND�
INITIALISING�THE�HIGH�SCORE�TABLE�ARE�
EXAMPLES�OF�THIS��5HEN�THERE�MUST�BE�
A�SECONDARY�INITIALISATION� ROUTINE�THAT�
IS�CALLED�AT�THE�START�OF�EACH�NEW�
GAME�� *T�WILL�DO�SUCH�THINGS�AS� REc
SETTING�THE�PLAYERjS�SCORE
� ALTERING�
THE�POSITION�OF�THE�PLAYER�S�SPRITE�
AND� RESURRECTING�THE�ALIENS� 	OR�
WHATEVER
� READY�TO�BE� KILLED� AGAIN�

a �5HE�MAIN� LOOP�� �5HE�HEART�OF�YOUR�
PROGRAM�WILL�CONSIST�OF�A�VERY�SIMPLE�
LOOP�� &XECUTION�OF�THE� LOOP�WILL� BEGIN�
AFTER�THE�TWO�STAGES�OF�INITIALISATION
�
AND�CONTINUE�UNTIL�THE�END�OF�THE�
GAME�� *T�SIMPLY�CALLS�A�SUCCESSION�OF�
ROUTINES�� �MOVE�AND�DRAW�PLAYER
�
MOVE�AND�DRAW�ENEMIES
� CHECK�FOR�
COLLISIONS�AND�SO�ON�� �AND
�ASSUMING�
THE�GAME� ISNjT �OVER
� CONTROL�WILL�THEN�
JUMP�BACK�TO�THE�BEGINNING�OF�THE�
LOOP��5HE�END�OF�THE�GAME� IS�USUALLY�
CHECKED�FOR�BY�LOOKING�AT�A�VARIABLE�
WHICH� HOLDS�THE�NUMBER�OF�LIVES� LEFT�
TO�THE�PLAYER�� *T�GETS� REDUCED�EVERY�
TIME�AN�ENEMY�COLLIDES�WITH�THE�
PLAYER
� AND�WHEN� IT�REACHES�ZERO�THE�
GAME�S� UP�

a �1LAYER�MOVEMENT�� �5HIS�WILL�
PROBABLY�BE�THE�FIRST�ROUTINE�THAT� IS�
CALLED�FROM�YOUR�MAIN� LOOP��#EFORE�
MOVING�THE�PLAYERjS�GRAPHIC� IT�MUST�
CHECK�WHETHER�A�MOVE� IS�NECESSARY�� �
DONE�BY�READING�THE�JOYSTICK


KEYBOARD�OR�MOUSE��"CTUALLY�MOVING�
THE�PLAYERjS�GRAPHIC�ON�THE�"MIGA� IS�
FAIRLY�STRAIGHTFORWARD�� #ECAUSE�OF�THE�
CLEVER�SYSTEM�OF�SPRITES� 	SMALL� USER�
DEFINABLE�SHAPES�THAT�CAN�MOVE�
INDEPENDANTLY�OF�THE�MAIN�SCREEN
�
MOVEMENT�IS� IMPLEMENTED�BY�ALTERING�
THE�CO�ORDINATES�OF�THE�SPRITE�
REPRESENTING�THE� PLAYER�� 'OR�INSTANCE
�
TO�MOVE�THE� PLAYER�TO�THE�RIGHT
�
SIMPLY�ADD�A�VALUE�OF�ONE�TO�THE�
CORRESPONDING�SPRITEjS�9�CO�ORDINATE�

*T�S�WORTHWHILE�MENTIONING�THAT�
YOU�SHOULD� KEEP�YOUR�CONTROL� SYSTEM�
SIMPLE��.OST�OF�THE�REALLY�SUCCESSFUL�
GAMES�DONjT �TROUBLE�THE�PLAYER�WITH�
MUCH�MORE�THAN�A�JOYSTICK�AND�A�FIRE�
BUTTON�� *F�PLAYERS�FIND�THE�GAME�TOO�
DIFFICULT�TO�CONTROL
�THEYjRE�GOING�TO�
GET�BORED�

a � )ANDLING�ENEMIES�� � *TjS�BEST�TO�
USE�THE�SPRITE�SYSTEM�FOR�ENEMIES�
TOO
� SINCE� IT�PROVIDES�THE�SMOOTHEST
�
EASIEST�METHOD�OF�ANIMATION�� )OW�
YOU�HANDLE�THE�DIRECTIONS�THEY�MOVE�
IN�DEPENDS�ON�THE�SORT�OF�GAME�
YOUjRE�WRITING��8ITH�THE� LIKES�OF�
-F79; � #DL7:;HI �� ALL� OF�THE�ENEMIES�
MOVE�ACCORDING�TO�A�PRESET�PATTERN�� �
ACROSS�THE�SCREEN� ONE�WAY
�DOWN�A�
BIT
� AND�ACROSS�THE�SCREEN� IN�THE�
OPPOSITE�DIRECTION��"LL�YOU� REALLY�NEED�
FOR�THIS�TYPE�OF�MOVEMENT�IS�A�SINGLE�
VARIABLE�DESCRIBING�WHICH�DIRECTION�
THE�ENEMIES�ARE�MOVING� IN� iEN

MASSEj�� 'OR�ENEMIES�WHICH�EXHIBIT�
MORE� INTELLIGENT�MOVEMENT�	SUCH�AS�
THOSE� IN�*79�'7D	��YOU�WILL� NEED�TO�
STORE� INFORMATION�ABOUT�EACH�
ENEMYjS�DIRECTION� SEPARATELY
�
PROBABLY�ALONGSIDE�THE�CO�ORDINATES�
OF�EACH�ENEMY�AND
� IF�THERE�ARE�
SEVERAL�TYPES�WITH�WHICH�THE�PLAYER�
HAS�TO�DEAL
� THE�VARIABLES�DETAILING�
WHICH� KIND�OF�ENEMY�IT�IS�� *N�THIS�
CASE
� ONE�OF�SEVERAL�MOVEMENT�
ROUTINES�WILL� HAVE�TO�BE�EXECUTED�
DEPENDING�ON�THIS�VARIABLE�S�VALUE
�
WITH�THE� PROCESS�BEING�PERFORMED�
SEVERAL� TIMES� INSIDE�A� LOOP�WHICH�
DEALS�WITH� EACH�ENEMY�IN�TURN��0NE�
OF�THE�SIMPLEST� INTELLIGENT�ENEMY�
STRATEGIES� IS�WHERE�THE�ENEMY�MOVES�
TOWARDS�THE�PLAYER��5HE�ENEMYjS�
CO�ORDINATES�ARE�CHECKED�AGAINST�
THOSE�OF�THE�PLAYER�� IF�THE�9�COc
ORDINATE� IS� LOWER�THAN�THE�PLAYER�S�
THEN� IT�IS� INCREASED
� IF�HIGHER�IT�IS�
DECREASED��SIMILARLY�FOR�THE�:�COc
ORDINATE�

a �4HOOTING�� �*N�MOST�GAMES
� BOTH�
THE�ENEMIES�AND�THE�PLAYER�CAN�
SHOOT��5HIS� INVOLVES�THE�CREATION�OF�
ANOTHER�MOVING�OBJECT
� ALONG�WITH� ITS�
OWN�SPRITE��.OST�MISSILES�MOVE� IN�A�
SINGLE�DIRECTION
� SO�ALL�YOU�HAVE�TO�
STORE� IS�THE�MISSILEjS�CO�ORDINATES�
AND� ITS�DIRECTION�OF�TRAVEL��4OME�
ATTEMPT�TO�MOVE�TOWARDS�THE�PLAYER
�
AS�DETAILED�FOR�THE�ENEMIES�ABOVE�

.ISSILES�ARE� REALLY�A�SPECIAL�CASE�OF�
ENEMIES
� IN�THAT�THEY�ARE�MOVING�
OBJECTS�CONTROLLED�BY�THE�COMPUTER�

a �#IG�BANGS�� �$OLLISION�DETECTION�
FORMS�A�VERY�IMPORTANT�ROUTINE��5HE�
"MIGAjS�SPRITE�SYSTEM� INFORMS�YOU�OF�
ANY�SPRITES�THAT�HAVE�OVERLAPPED��"LL�
YOUR�PROGRAM�HAS�TO�DO� IS�DECIDE�
WHETHER�OR�NOT�ITjS�AN� IMPORTANT�
OVERLAP�� 'OR�INSTANCE
� A�COLLISION�
BETWEEN�TWO�ENEMIES� IS� USUALLY�
IGNORED
�WHEREAS�A�COLLISION� BETWEEN�
AN�ENEMY�AND�THE�PLAYER�S�MISSILE�
RESULTS� IN�THE�DELETION�OF�THE�ENEMY�
AND�THE�CREATION�OF�AN�EXPLOSION�
SPRITE��"�COLLISION� BETWEEN�AN�ENEMY�
AND�THE� PLAYER�MEANS�THAT�THE�
�NUMBER�OF�LIVESj�VARIABLE�HAS�TO�BE�
DECREMENTED�AND�SOME�SORT�OF�REc
INITIALISATION� HAS�TO�BE�DONE�

a �1LAN�BEFORE�YOU�WRITE�� �"S�WITH�
ANY�PROGRAM
� ALWAYS�THINK�CAREFULLY�
ABOUT�WHAT�YOU�ARE�TRYING�TO�DO�
BEFORE�TRYING�TO�CODE� IT��.ODIFYING�
CODE�TO� INCLUDE�A�BRILLIANT�IDEA�YOU�VE�
JUST�HAD� IS�A� RIGHT�PAIN�

a �'LASH�TECHNIQUES�� �5RY�TO�AVOID�
BASING�A�GAME�AROUND�A�PARTICULARLY�
CLEVER�PROGRAMMING�TECHNIQUE�� *TjS�
NOT�THE� LATEST�GRAPHICAL�TECHNIQUES�
DOING�THE�ROUNDS� IN�DEMOS�THAT�
MAKE�A�GOOD�GAME�� IT jS�GOOD�
GAMEPLAY��5HE�SIMPLEST�IDEAS�7H; �
OFTEN�THE�BEST�

a �)IGH�SCORES�� �%ONjT �FORGET�TO�
INCLUDE�A�HIGH�SCORE�TABLE� IN�YOUR�
GAME�� *TjS�VERY�EASY�TO� IMPLEMENT
�
AND�THE�SENSE�OF�COMPETITION� IT�
ENGENDERS�	WHETHER�BETWEEN�FRIENDS�
OR�WITH�A�SINGLE�PLAYER�TRYING�TO�BETTER�
HIM�OR�HERSELF
� HELPS�MAKE�THE�GAME�
THAT�MUCH�MORE�ADDICTIVE�

a �-EGALITIES�� �.AKE�SURE�YOUR�CODE�
IS�OPERATING�SYSTEM� LEGAL�� *T�IS�
POSSIBLE�TO�GAIN�A�SLIGHT�EDGE� IN�
SPEED�BY�WRITING�DIRECTLY�TO�HARDWARE�
REGISTERS�AND�SO�ON
�BUT�THIS� IS� ALSO�
TANTAMOUNT�TO�A�GUARANTEE�THAT�YOUR�
PROGRAM�WONjT �WORK�ON�ANY�MODEL�OF�
"MIGA�OTHER�THAN�YOUR�OWN�� *F�YOU�
MAKE�USE�OF�$OMMODOREjS� HEADER�
FILES
� AND�USE�THEM�TO�CALL�THE�
OPERATING�SYSTEM� LIBRARIES
�YOU�WILL�
BE�ASSURED�OF�COMPATIBILITY�WITH� ANY�
FUTURE�"MIGAS��  !
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7 ELLERjS�CONGRUENCE� IS�
SOMETHING�OF�A�MOUTHFUL�
AFTER
�SAY
�A�FEW�PINTS��
ANYTHING�MATHEMATICAL�

BRINGS�TEARS�TO�MY�EYES��;ELLERjS�
CONGRUENCE�IS�A�COMPLEX�INTEGER��
BASED�FORMULA�TO�CALCULATE�THE�DAY�
NUMBER�OF�THE�FIRST�DAY�IN�ANY�YEAR�
FROM�THE�START�OF�THE�(EORGIAN�
CALENDAR�	����
� TO�WELL� INTO�THE�
NEXT�MILLENNIUM
� INCLUDING�LEAP�
YEARS�� * T jS�JUST�AS�COMPLEX�TO�
EXPRESS�AS�A�MATHEMATICAL�FORMULA�
TOO��/EVERTHELESS
� ;ELLERjS�
MATHEMATICAL�PREDICTION� IS�WIDELY�
USED� IN�APPLICATIONS�SUCH�AS�
PERPETUAL�DIGITAL�CALENDARS�

5HE�FIRST�DAY�NUMBERS� 	THEREjS�
SEVEN�OF�THEM�FROM�ZERO�TO�SIX
�ARE�
FIXED�AND� IT�IS� POSSIBLE�TO�PROGRAM�
SAY
�A�WATCH
�WITH� A�HUNDRED�OR�SO� IN�
PACKED�BINARY�	��VALUES� PER�BYTE
�AND�
USE�THEM�TO�FIX�THE�CALENDAR��
)OWEVER
�THAT�APPROACH� IS�A�BIT�
FEEBLE�SO� IN�THIS�PART�OF�$RACKING�THE�
4HELL� *�LL� SHOW�HOW�TO�PROGRAM�THE�
CONGRUENCE� IN�"MIGA%04�WITH�A�
COMPLETE�CALENDAR�PROGRAM��"S�YOU�LL�
SEE
�THE�MATHS�ARE�EASY
� THE� HARD�
PART�IS�MAKING�USE�OF�THE�FIGURES�

'IRST�THOUGH
� HERE� IS�ONE�WAY�TO�
EXPRESS�;ELLERjS�CONGRUENCE� IN�MOST�
VERSIONS�OF�#"4*$�

���(-/43��8B>N���8B>N�
���"BJPQNU�(-3�� �8B>N
�	����	�
���#B@>AB�8B>N
H
���
"BJPQNU�
��
#>U������#B@>AB��#B@>AB��	��)�
�"BJPQNU��	
��
"BJPQNU		� )�
,.#��
���/1(-3��#>U�JQI?BN�FO�� )�
��#>U

-OOKS�HAIR�RAISING�AT�FIRST�GLANCE�
DOESNjT �IT�� �BUT�IT�BREAKS�DOWN�QUITE�
WELL�� -INES����AND����SPLIT�THE�YEAR�
INTO�TWO�PARTS�� �THE�CENTURY�NUMBER�
	����
� ����
������ETC�
�DIVIDED�BY�
����� AND�THE�DECADE�NUMBER�MINUS�
ONE��5HEREFORE
� �����BREAKS�DOWN�
THUS�

"BJPQNU����
#B@>AB����

-INE����USES�THESE�VALUES�TO�
CALCULATE�THE� NUMBER�OF�THE�FIRST�DAY�
IN�+ANUARY�OF�ANY�PARTICULAR�YEAR�� *N�
�����FOR�INSTANCE�THE�FIRST�DAY�IS�
8EDNESDAY
� SO�THE� RESULT� IS���	WHERE�
4UNDAY���AND�4ATURDAY����
��5HIS� IS�
JUST�A�PIECE�OF�SIMPLE�ARITHMETIC�AND�
EVEN�"MIGA%04���CAN�HANDLE�THAT�
WITHOUT�TOO�MANY�PROBLEMS�

5HE�SCRIPT�PROGRAMS�PRESENTED�
HERE�ARE�NOT�SUITABLE�FOR�EARLIER�
VERSIONS�OF�"MIGA%04�BECAUSE�OF�
THE�ADVANCED�MATHS�AND�VARIABLE�
HANDLING
� BUT� IF�ENOUGH�OF�YOU�MAKE�
A�FUSS
� *�WILL� ATTEMPT�TO� RE�PROGRAM�
THIS�EXAMPLE�FOR�"MIGA%04��������
5HIS�SORT�OF�PROBLEM� IS�NOT�SUITABLE�
FOR�"MIGA%04�����BECAUSE�THE�&7"-

COMMAND�DID�NOT�SUPPORT�MULTIPLE�
ARGUMENTS�� &NTHUSIASTIC�OWNERS�
MIGHT�LIKE�TO�TRY�THIS�AS�AN�EXERCISE�

%,4�&1�4,/(0�
 ;F?H>;L
$ALENDAR�IS�DIVIDED� INTO�TWO�SEPARATE�
SCRIPTS�FOR�SPEED��5HE�FIRST�IS�A� LINEAR�
SCRIPT�WHICH�DOES�ALL� THE�NECESSARY=�
CALCULATIONS
�THE�SECOND�DISPLAYS� AN�
ENTIRE�MONTH�� *T� IS�QUITE�POSSIBLE�TO�
WRITE�THIS�PROGRAM�AS�A�SINGLE�SCRIPT
�
BUT�SINCE�THE�PRINTING�SIDE� PERFORMS�
A� LOT�OF�BACKWARD� LOOPS
� IT� IS�FASTER�TO�
DO� IT�THIS�WAY�� -ETjS�TAKE�A�CLOSE� LOOK�
AT�HOW�THE�MAIN� PART�WORKS�

���%EFINES�THE�ARGUMENTS��$ALENDAR

)&01&+$� ��� �)"+!�/
��� �GBU�UB>N�>��IKJPE
��� �?N>�V
��� �GBP�X
��� �AKHH>N��
��� NBOFABJP�@NBR>H�>AA
��� OBP�,�VIKJPEX
��� OBP�8�VUB>N	
��� BR>H��8
��PK�BJR�#>PB
��� BR>H��,
��PK�BJR�,KJPE
����B@EK���#>PB��CFNOP�H�HBJ���PK�BJR�"BJP
����B@EK���#>PB��HBJ���PK�BJR�#B@>AB
� � �BR>H� �������#B@>AB���#B@>AB��	���"BJP��	
��
��"BJP		� )�

IKA���PK�BJR�#>U
����BR>H� ���"BJP�H	� ���8	�IKA���PK�BJR�HB>L�
���FC�R>H��HB>L�-.3�$0��
� � �BR>H��IKJPE� 
������PK�BJR�OHF@B
����B@EK����������������������������������������)�

CFNOP��OHF@B�HBJ���PK�BJR�#F,
����BR>H��IKJPE� 
������PK�BJR�OHF@B
����B@EK����������������������������������������������������)�

CFNOP��OHF@B�HBJ���PK�BJRN$H>LOBA
����BHOB
����BR>H��IKJPE� 
������PK�BJR�OHF@B
����B@EK����������������������������������������)�

CFNOP��OHF@B�HBJ���PK�BJR�#F,
����BR>H��IKJPE� 
������PK�BJR�OHF@B
����B@EK����������������������������������������������������)�

CFNOP��OHF@B�HBJ���PK�BJR�$H>LOBA
����BJAFC
����BR>H��IKJPE� 
������PK�BJR�OHF@B
����B@EK� �3�,%FHB��">HBJA>N�CKN�� ��JKHFJB
����B@EK�Z3�,%FHB���)>J�%B?�,>N� LN�,>U�)QJ�)QH� QD�2BL�)�

.@P�-.R�#B@��CFNOP��OHF@B�HBJ���JKHFJB
����B@EK���3�,%FHB����8�
����B@EK�Z3�,%FHB�)
�
J����������������������������������������������������
����B@EK�Z3�,CFHB�)
�2QJ
B9(,KJ
B9H3QB
B9(6BA
B9(3EQ
B9(%NF
B9(2>P�
����B@EK���3�,%FHB�)
����
B9(���
B9(���
B9(���
B�PH���
B9(���
B9(����
����BR>H� ���$H>LOBA����#>U�	�IKA���PK�BJR�#>U
���� BR>H��#>U�
���PK�BJR�2L>@B
����B@EK�Z3�,%FHB�)
� �������������������������������������������������������������������������������������������������������������� � � J
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����BR>H��A>U�PK�BJR�SN>L
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4HOWN�ABOVE� IS�THE�PROGRESS�METER�FACILITY�� �WHILE�THE�"MIGA�TAKES�ABOUT����
SECONDS�TO�WORK�OUT�THE�CALENDAR
�THIS�MEASURES� ITS�PROGRESS

���� 5HIS� LOOKS�A� LOT�WORSE�THAN� IT�IS��
*T�USES�THE�#"4*$�TRANSLATION�OF�THE�
;ELLER�S�CONGRUENCE�METHOD�TO�
CALCULATE�THE�DAY�NUMBER�OF�THE�FIRST�
DAY�IN�THE�REQUIRED�YEAR��"�POINT�
WORTH� NOTING�HERE� IS�THERE�C K I J�BE�A�
SPACE�BEFORE�THE�DOLLAR�SYMBOL� USED�
TO�SIGNIFY�AN�ENVIRONMENTAL�VARIABLE��
5HE�RESULT�IS�STORED� IN� 	YET�ANOTHER
�
GLOBAL�VARIABLE
� �%AY��

FO \� I I N N I E

$ALENDAR� F O R � � + U L� � ? �

ENVIRONMENTAL�VARIABLE
� k -EAPl ��+UST�
TO�AGGRAVATE�MATTERS�THOUGH
� MOST�
CENTURIES�ARE�D E J�LEAP�YEARS��"�
CENTURY�MUST�BE�DIVISIBLE�BY���	�����
����
� �����ETC
�TO�BE�A� LEAP�YEAR�

���� 5ESTS�THE�VALUE�OF�k -EAPl�AND�
DETERMINES�WHAT�TO�DO�NEXT�� *F�THE�
YEAR�IS�NOT�A� LEAP�YEAR
�EXECUTION�
CONTINUES�AT�4TEP����� IF�IT� IS


??

4UN )ON 5UE . 5HU ' RT

� � �
� � � � ��

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

4AT

ONLY�REQUIRES�A�YEAR�TO�WORK
� BUT�YOU�
CAN�SUPPLY�A�MONTH� NUMBER�TOO��5HE�
MONTH� ARGUMENT�COULD� HAVE�BEEN�A�
MONTH� NAME
�WHICH�ADDS�COMPLEXITY�
AND�MEANS�YOU�HAVE�TO�TYPE�MORE�

�����3E�DEFINES�THE�BRA
� KET�AND�
DOLLAR�SYMBOLS�� %OLLAR�IS�CHANGED�
HERE�TO�MAKE�THE�SCRIPT�EASIER�TO�
READ�� �YOUjLL� SEE�WHY�LATER�ON�

���1RELOADS�&7"-� INTO�MEMORY�FOR�
SPEED�� /OTE�THE�"%%�ARGUMENT�IS�
SUPPLIED� HERE�TO�THE�COMMAND�AND�
CAN�BE�SAFELY�REMOVED�WITHOUT�
AFFECTING�ANY�OTHER�SCRIPTS�

�����$REATES� LOCAL� ENVIRONMENTAL�
VARIABLES� k:l�AND� k.l�CONTAINING�THE�
YEAR�AND�MONTH� 	IF�ANY
�SPECIFIED�
FROM�THE�COMMAND� LINE�

���4UBTRACTS���FROM�THE�YEAR�NUMBER�
AND� STORES�THE� RESULT�IN�THE�GLOBAL�
ENVIRONMENTAL�VARIABLE
� k%ATEl �� 	:OU�
SHOULD� NOTE�HERE
�THE�DOLLAR�SYMBOL�
IS�USED�TO�SIGNIFY�AN�ENVIRONMENTAL�
VARIABLE�� �IT� IS�NOT�AFFECTED�BY�THE�
�%0--"3�COMMAND�USED�EARLIER
�

���4UBTRACTS���FROM�THE�MONTH�
NUMBER�AND�STORES�THE� RESULT�IN�THE�
VARIABLE
� k.ONTHl �

����"�NATTY�LITTLE�TRICK�TO� REMOVE�THE�
CENTURY�NUMBER�FROM�THE�DATE�
VARIABLE��"SSUMING�THE�VALUE�HELD� IN�
%ATE�WAS�����
� IT�WORKS� LIKE�THIS�

$"'.���#>PB�

IS� READ�BY�"MIGA%04�THUS�

$"'.�������

BECAUSE�THE� LOCAL�VARIABLE� IS�
EXPANDED�AS�THE�COMMAND�EXECUTES��
5HIS� IS�THEN�AFFECTED�BY�THE�'*345�
AND�-&/�KEYWORDS�� �'*345��
�TELLS�
&$)0�TO�DISPLAY�THE� LEFTMOST

CHARACTER�ON�THE�STRING�� -&/��
�
MAKES�&$)0�DISPLAY�JUST�TWO�
CHARACTERS�� �IE�THE�CENTURY�NUMBER��
*N�FACT
� THIS�VALUE� IS� NOT�DISPLAYED
�
INSTEAD� IT�IS�SENT�TO�A� NEW�GLOBAL�
ENVIRONMENTAL�VARIABLE
� k$ENTl �

���� -IKE�STEP���
� THIS� REMOVES�TWO�
CHARACTERS�FROM�THE� k%ATEl�VARIABLE��
)OWEVER
� SINCE�THE�'*345�KEYWORD� IS�
NOT�SUPPLIED
� &$)0�READS�THE�
RIGHTMOST�TWO�CHARACTERS�� �THE�
%ECADE� IN�OTHER�WORDS��"S�BEFORE
�
THIS�VALUE� IS�USED�TO�CREATE� AN�
ENVIRONMENTAL�VARIABLE�	%ECADE
�

5HIS�IS�WHAT�THE�CALENDAR�LOOKS�LIKE�WHEN�YOU�VE�PUT�;ELLER�S�CONGRUENCE�TO�
WORK�� 1ERPETUAL�CALENDARS�HAVE�NEVER�BEEN�EASIER���

���� *T�IS�AN� INTERESTING�FACT�THAT�YOU�
CAN�DETERMINE� IF�A�YEAR�IS�A� LEAP�YEAR�
	���DAYS� IN� 'EBRUARY
�BY�PERFORMING�
MODULO���ON� IT�� -EAP�YEARS�ALWAYS�
RETURN� A�VALUE�OF����5HIS�CALCULATION�
PERFORMS�.0%���ON�THE�YEAR�NUMBER�
	SUPPLIED�AT�THE�COMMAND� LINE
�AND�
STORES�THE�RESULT�IN�THE�GLOBAL

)&01&+$����*,+1%-/&+1
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EXECUTION�BRANCHES�TO�4TEP����

�������5HIS�TWO�PART�STEP�DOES�SOME�
STRING�SLICING�TO�OBTAIN�A�VALUE�FROM�
AN�ARRAY�OF�NUMBERS�� &ACH�OF�THE����
MONTHS� IN� A�YEAR�HAS�A� PARTICULAR�
NUMBER�OF�DAYS
�YOU� KNEW�THAT�MUCH�
OF�COURSE�� �BUT�THE�COMPUTER�DOES�
NOT�� *N�#"4*$�FOR�INSTANCE
�YOU�WOULD�
SET�UP�AN�ARRAY�LIKE�THIS�

%.1�-���3.����
1$ #�#>UO�(J,KJPE��-	
-$73�-
# 3 ����������������� $ �
��������������������

AND� READ�THE�ARRAY�THUS�

#>UO�#>UO(J,KJPE�,KJPE	

WHERE�THE�VARIABLE� k.ONTHl� SELECTS�
THE�CORRECT�ELEMENT�FROM�THE�ARRAY��
"MIGA%04�CANNOT�HANDLE�ARRAYS� IN�
THIS�WAY�� �BUT�BY�CAREFUL� USE�OF�STRING�
SLICING�	AND�SOME�CAREFUL� TYPING
�THIS�
CAN�BE�ACHIEVED�QUITE�SIMPLY�� *jLL�
EXPLAIN�THIS�STEP� IN�DETAIL� BECAUSE� IT�
OCCURS�SEVERAL�TIMES� IN�THIS�SCRIPT�

5HE�FIRST�JOB� IS�TO�CONSTRUCT�THE�
ARRAY�OF�NUMBERS��5HIS� IS�JUST�THE�
NUMBER�OF�DAYS� IN�EACH�MONTH�AS�
DEMONSTRATED� IN�THE�#"4*$�EXAMPLE�
ABOVE�

5O�KEEP�THE�SCRIPT�EASY�TO� READ�
	AND�DE�BUG
�THE� LIST�IS�CONSTRUCTED�
WITH�FULL�STOPS� BETWEEN�EACH�VALUE�� �
ALTHOUGH�THIS� IS�NOT�STRICTLY�
NECESSARY��5HIS� LEAVES�SOMETHING�
LIKE�THIS�

�����������������������)�
���������������
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&ACH�NUMBER�IS�THREE�CHARACTERS�
LONG
�SO�YOU�CAN�PICK�ANY�VALUE�BY�
MULTIPLYING�THE�OFFSET�	THE�MONTH�
NUMBER
�BY�THREE��"�FEATURE�OF�
"MIGA%04�MEANS�THE�FIRST�CHARACTER�
IN�THE�STRING�IS�NUMBERED�ONE��"LSO
�
SINCE�THE�MONTHS�START�FROM�ZERO�
	DETERMINED�EARLIER
�WE�MUST�ADD�TWO�
TO�GET�THE�CORRECT�OFFSET�� *F�THAT�
MAKES�YOUR�BRAIN� ITCH
� CONSIDER�THIS��

5AKE�+UNE�� �MONTH� NUMBER�FIVE��
*N�THE�SCRIPT
�THE�VARIABLE� k.ONTHl�
WILL� BE�HOLDING�FOUR��5HEREFORE�

.CCOBP��� ��
�	�������

5HE���TH� AND���TH�CHARACTERS� IN�
FROM�THE�START�OF�THE�DATA�ARE� k��l 
�
THE�FIFTH� NUMBER�IN�THE�DATA��5AKING�
THIS�OFFSET�AS�A�START�VALUE�AND�
READING�TWO�CHARACTERS
�YOU�CAN�
CREATE�AN�ENVIRONMENTAL�VARIABLE���

����$ALCULATES�THE�STARTING�POSITION�
USING�THE�ENVIRONMENTAL�VARIABLE�
.ONTH� AND� SENDING�OFFSET�RESULT�TO�
GLOBAL� ENVIRONMENTAL�VARIABLE
� i4LICEj �

����4TARTING�FROM�THE�POSITION�
DETERMINED�BY� i4LICEj� THIS�TAKES�TWO�
CHARACTERS�FROM�THE�STRING�AND�SAVES�
THE�RESULT�IN� i%I.j� 	%AYS� *N�.ONTH
�

����$REATES�ANOTHER�OFFSET�VARIABLE
�
USED�TO�READ�THE�DATA�AT�4TEP� �����

���� ���HERE��5HIS�DATA� IS�THE�NUMBER�
OF�DAYS� IN�THE�YEAR�THAT�HAVE�ELAPSED�
AT�THE�START�OF�THE�CURRENT�MONTH��
/OTE�THIS�TABLE� IS�ALMOST� IDENTICAL�TO�
THE�FIRST�ONE�EXCEPT�THE� NUMBERS�ARE�
TWO�OR�THREE�CHARACTERS� LONG��5O�READ�
A�DATA�TABLE� IN�THIS�WAY
� IT�IS�VITAL�ALL�
STRINGS�ARE�THE�SAME� LENGTH�� �IF�A�
NUMBER�IS�COMPOSED�OF�TWO�DIGITS
� IT�
MUST�BE�PRECEDED� BY�A�SPACE�

���� *F�CONTROL� REACHES�HERE�FROM�4TEP�
��
� IT�BRANCHES�TO�4TEP����OTHERWISE�
IT�CONTINUES�AT�4TEP����

�������5HESE� LINES�ARE�ESSENTIALLY�
THE�SAME�AS������
� HOWEVER�THESE�
DATA�STRINGS�ARE�USED�FOR�LEAP�YEAR�
EXCEPTIONS��5HE�DATA�CHANGES�AFTER�
'EBRUARY�WHICH�HAS����DAYS�HERE�

����$ALCULATES�THE�OFFSET�VARIABLE�
USED�AT�4TEP������

���� ���WHICH�DETERMINES�THE�NUMBER�
OF�DAYS� IN�THE�SELECTED�MONTH��5HIS�
VALUE� IS�SENT�TO�THE�VARIABLE
� k%I.l �

����$ALCULATES�THE�OFFSET�VARIABLE�
USED� AT�4TEP������

���� ���WHICH�DETERMINES�HOW�MAY�
DAYS�HAVE�ELAPSED�UP�TO�THE�CURRENT�
MONTH�� *T�IS� IMPORTANT�TO�NOTE�WHEN�
YOU�ENTER�THIS�PROGRAM
� 7 BB�8 K J� J> H;; �
OF�THE�VALUES�CHANGE� IN�THIS�DATA�SET�

����$LOSES�THE� *'���&-4&���&/%*'�
CONSTRUCT�OPENED�AT�4TEP����

����1REPARES�ANOTHER�STRING�SLICE�
OFFSET��5HIS�ONE� IS� USED� AT�4TEP����
TO�GRAB�THE�MONTH� NAME�

����$REATES�A�TEXT�	.'ILE
�FILE� IN�5��
WITH�AN� INITIAL�STRING�� /OTE�HERE
� THE�
/0-*/&�SWITCH� IS�USED�TO�SUPPRESS�
THE�EXTRA� LINE�FEED��"T�THIS�STAGE�
.'ILE�CONTAINS�

">HBJA>N�CKN�

���� 6SES�&$)0j4�STRING�SLICING�
FACILITIES�PLUS�THE�APPEND�TO�FILE�
OPERATOR�	 g 
 �TO�ATTACH�THE�CURRENT�
MONTH� NAME�TO�THE�MESSAGE�STRING
�
.'ILE�� *F�MONTH���HAD�BEEN�
REQUESTED
� .'ILE�NOW�CONTAINS�

">HBJA>N�CKN�� LN

����/EXT
� THE�YEAR�IS� ADDED��5HIS� IS�
TAKEN�FROM�THE� LOCAL� ENVIRONMENTAL�
VARIABLE�	:
�CREATED� AT�4TEP����.'ILE�
NOW� LOOKS� LIKE�THIS�

">HBJA>N�CKN�� LN�����

����5HIS�APPENDS�A� k RULERl�TO�THE�
MESSAGE�FILE�� 	&QUALS�SIGNS�ARE�USED�
HERE
� BUT�YOU�CAN�USED�ANY�
CONVENIENT�CHARACTER
�� /OTE�THE� LINE�
FEED�AT�THE�START�OF�THE� LINE�WHICH�
CREATES�SOMETHING�LIKE�THIS�

">HBJA>N�CKN�� LN�����

����5HIS�APPENDS�THE� iDAY�NAMESj�
HEADING�TO�THE�MESSAGE�FILE�� /OTE�
HOW���E <Ll� 	5"#
�ESCAPE�SEQUENCES�
ARE�USED�TO�TABULATE�THE�TEXT�
CORRECTLY�

���� -IKE�4TEP���
�THIS�ADDS�RULES�TO�
THE�DAY�NAMES��:OU�CAN�USE�ANY�
CHARACTERS�YOU�PREFER�HERE
�BUT�YOU�
SHOULD� KEEP�THE�TAB�SEQUENCES�

�������$ALCULATE�THE� INITIAL� PRINT�
POSITION�OF�THE�FIRST�DATE� UNDER�THE�
DAY�NAME� RULES��4INCE�THIS� IS�QUITE�
TRICKY
� *jLL� LOOK�AT� IT� IN� A�BIT�MORE�
DETAIL��5HE� IDEA� IS�QUITE�SIMPLE
�THE�
DAY�NAMES�APPEAR�ACROSS�THE�TOP�
FROM�4UNDAY�TO�4ATURDAY�LIKE�THIS�

2QJ�,KJ�3QB�6BA�3EQ�%NF�2>P

/OW
� LETjS�TAKE�+ANUARY�����

	+ANUARY�IS�THE�SIMPLEST�MONTH
��5HE�
FIRST�OF�THE�MONTH� IS�A�8EDNESDAY�
	%AY��
�SO�THE� PROGRAM�HAS�TO�START�
PRINTING����CHARACTERS�	��5"#���
CHARACTERS
� IN� FROM�THE�START
� SO�

2QJ�,KJ�3QB�6BA�3EQ�%NF�2>P

� � � �� ��
�� �� �� �� �� ��� ��

5HIS� IS�QUITE�SIMPLE�TO�PRODUCE� USING�
THE�FORMULA�

2L>@B���#>U�
��

#UT�WHAT�HAPPENS� LATER�IN�THE�YEAR �
5AKE�.AY�FOR�INSTANCE��.AY�������
IS�A�'RIDAY�SO�HOW�CAN�WE�CALCULATE�
THAT�FROM�THE�DAY�NUMBER�RETURNED�
FROM�;ELLERjS�CONGRUENCE �5HIS� IS�
WHERE�THE� i&LAPSEDj�VARIABLES�
DETERMINED�AT�4TEPS����AND����
COME� INTO�EFFECT��5HESE�DETERMINE�
THE�NUMBER�OF�DAYS�ELAPSED�UP�TO

THE�START�OF�THE�CURRENT�MONTH��"T�
+ANUARY��
� NO�DAYS�HAVE�ELAPSED
� BUT�
BY�THE�.AY��
� ����DAYS�HAVE�
PASSED�� #Y�ADDING�THIS�TO�THE� INITIAL�
DAY�NUMBER�AND�DIVIDING�BY�SEVEN
�
THE�REMAINDER� IS�THE�OFFSET�TO�THE�
FIRST�DAY�IN�THE�WEEK��5HE�FORMULA� IS�

2L>@B��� ��#>U�$H>LOBA	� )�
,.#��	� 
��

����5HIS� IS�THE�"MIGA%04�VERSION�OF

THE�ABOVE�CALCULATION�� i&LAPSEDj� AND�
i%AYj� ARE�SUMMED�FIRST��5HEN�THE�
MODULO� 	REMAINDER�AFTER�DIVISION� IS�
TAKEN�AND�STORED� IN� i%AYj��5HE�
CALCULATION� IS�SPLIT� IN�TWO�AS�THE�
VALUE�OF�i%AYj� IS� REQUIRED�ELSEWHERE�

���� %AY�S�NEW�VALUE� IS�MULTIPLIED�BY
��AND�STORED� IN�THE�NEW�GLOBAL�
ENVIRONMENTAL�VARIABLE
� i4PACEj�

����6SES�&$)0�4�STRING�SLICING�
FUNCTION�TO�PRODUCE�AN�EFFECT�SIMILAR�
TO�THE�453*/(�	
�FUNCTION�FOUND� IN�
MOST�MODERN�#"4*$S�� IN�THE� LISTING�
THESE�ARE�SHOWN� AS�PERIODS�	�
�BUT�
THEY�SHOULD�BE�ENTERED�AS�SPACES�

����4ETS�THE�GLOBAL�ENVIRONMENTAL�
VARIABLE
� kDAYNUMl�TO� ��� k%AYNUMl�
IS�USED�BY�THE�DISPLAY�SCRIPT�

����$OPIES�THE�VALUE�OF�i%AYj� TO�A�
NEW�GLOBAL� ENVIRONMENTAL�VARIABLE
�
iWRAPj� 	USED�BY�THE�DISPLAY�SCRIPT
�� *T�
IS� INTERESTING�TO�NOTE
�THIS�OPERATION�
COULD�BE�ACCOMPLISHED�BY�$01:��
)OWEVER
� &7"-�HAS�BEEN�USED�
BECAUSE�THAT�COMMAND� IS�MADE�
RESIDENT�FOR�THE�SCRIPT�

���� *NCREMENTS�THE�VALUE�HELD� IN�
i%I.j� BY���

����4TARTS�DISPLAY�SCRIPT
�.ONTH1RINT��
*T�IS� IMPORTANT�TO�NOTE�HOW�THIS� HAS�
BEEN�ACHIEVED�� /ORMALLY
�THE�SCRIPT�
WOULD�BE�CALLED�USING�&9&$65&�OR�
36/�&9&$65&�� THE� LATTER�BEING�
CLOSEST�TO�THE�FINAL� SOLUTION�� 6SING�
/&84)&--�ALLOWS�YOU�TO�EFFECTIVELY�
36/� LAUNCH�&9&$65&�AND�SPECIFY�A�
WINDOW�SIZE�AT�THE�SAME�TIME�

+"51�*,+1%
*N� NEXT�MONTHjS�$RACKING�THE�4HELL

*jLL� BE�EXPLAINING�HOW�THE�SECOND� PART�
OF�THIS� PROGRAM�WORKS�AND�MODIFYING�
IT�SO�YOU�CAN�SEND� AN�ENTIRE�YEAR�TO�A�
PRINTER�� �MISS�THAT�AND�YOUjLL� BE�
BUYING�CALENDARS�FOREVER��  !

�������"�����"#�!���""
"TTENTION�DUAL�DRIVE�OWNERS�WHO�ARE�S TILL�EXPERIENCING�DIFFICULTY�WITH�
'OUNTAIN��5HE�SOLUTION�GIVEN�IN�THE�MANUAL
�ONE�*�HAVE�SEEN�PROPOSED�IN�
THE�PAST�IS�TO�RE�ASSIGN�THE�6#4��DIRECTORY�TO �POINT�TO�THE�CORRECT�PLACE�SO�
'OUNTAIN�CAN�ACCESS�DISKFONT�LIBRARY�VERSION�����5HIS�IS�NOT�A�COMPLETE�
SOLUTION�AND�NEITHER�IS�MY�PREFERRED�OPTION�TO�COPY�THE�NEW�DISKFONT�LIBRARY�
TO�THE�BOOT�DISK��5HE�PROBLEM�BASICALLY�IS�THIS��'OUNTAIN� REQUIRES�EXTRA�FILES�
FROM�"MIGA'ONTS���AND� REFUSES�TO�BOOT�IF�I T �CANNOT�FIND�THEM��5HIS�IS�NOT�A�
PROBLEM�ON�A�HARD�DISK�BASED�SYSTEM�BECAUSE�THE�EXTRA�FONT�FILES�ARE�
COPIED�ACROSS�TO�THE�HARD�DISK�DURING�NORMAL� INSTALLATION�

5HE�FOLLOWING�COMMANDS�	WRITTEN�AS�SCRIPT�IF�YOU�PREFER
�SHOULD�START�
'OUNTAIN�PAINLESSLY�

 22(&-�%.-32�� IFD>%KJPO����%KJPO� ##�
 22(&-�+(!2�� IFD>%KJPO����+F?O� ##�
%.4-3 (-

5HE�TRICK�IS�TO�USE�THE�"%%�SWITCH�TO�ADD�EXTRA�DIRECTORIES�TO�THE�ASSIGNMENT��
5HIS� IS�NOT�A�COMPLETE�SOLUTION�BECAUSE�SOME�SOFTWARE�	INCLUDING�
"MIGA%04
�ONLY�SEARCHES�THE�PRIMARY�ASSIGNMENT��5HE�PRIMARY�ASSIGNMENT�
IS�THE�ONE�CREATED�AT�BOOT�TIME�OR�BY�DIRECT�USE�OF�THE�"44*(/�COMMAND�
:OU�MAY�HOWEVER
�HAVE�AS�MANY�SECONDARY�ASSIGNMENTS�AS�YOU�WISH�

�',,��(*'�$�%�
*F�YOU�GET�STUCK�WITH�"MIGA%04�OR�THERE�IS�ANYTHING�SPECIFIC�YOU�
WOULD�LIKE�TO�SEE�COVERED�HERE
�DROP�A� LINE�DETAILING�YOUR�
CONUNDRUM�TO��.ARK�4MIDDY
�"MIGA�4HOPPER
����.ONMOUTH�4T
�
#"5)
��"���#8��4ORRY
�NO�PERSONAL�CORRESPONDENCE�CAN�BE�
ENTERED� INTO��:OU�CAN�&.AIL�ME�ON�$*9�!�k4.*%0*%l �

".*("�4)011&3�n �*446&� ���n �4&15&.#&3������ \
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. J�5ELEPHONE�OR�'AX�)OTLINE� 	����
�������

-!�0JAO�	"4��
���#RYANT�"VE
�4OUTHEND�ON�4EA
�&44&9
�44*��:%
7"3*064�65*-*5*&4

r9�7���1-":���3&"%�$)"--&/(&�	�
�"�COLLECTION�OF�
EDUCATION�PROGRAMS�FOR�THE�UNDER���YEAR�OLD�S�
r9�7���'*4)�5"/,�4*.6-"503�"�PROGRAM�THAT�
SIMULATES�AN�AQUARIUM��7ISUALLY�PLEASING�
r9�7���803%�83*()5���".*("�41&--
�$ONTAINS�
OVER��
����WORDS���MORE�WORDS�CAN�BE�ADDED�
r9�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�
r9�7���7*%&0�130%6$5*0/�	�
�#OTH�DISKS�ARE�
1ACKED�WITH�VIDEO���(ENLOCK�UTILITIES�
r9�7����13*/5�456%*0�&XCELLENT�FOR�PRINTING�PICTURES�
OR�TEXT��"N�EXCELLENT�PROGRAM�FOR�ALL�PRINTER�OWNERS�
r9�7����."45&3�7*364�,*--&3�7IRUS�$HECKER���,ILLER��
8ITH�&XCELLENT� OPTIONS��*NCLUDES�SEARCH�DISK�
r9�7����.�3�#"$,61�)%�"N�EXCELLENT�)ARD�DISK�
BACK�UP�PROGRAM��#ACKS�UP�ALL�OR�ANY�PART�OF�THE�DRIVE��
r9�7����(3"1)*$�*/5&3$)"/(&� *NTERCHANGE�
GRAPHICS�#ETWEEN�"TARI�4T�1$�(RAPHICS�TO�THE�"MIGA��
r9�7����%*4,."45&3�V����$OPIES�FILES�FROM�ONE�DISK�
TO�ANOTHER��%*4,4"-7�$ORRECTS���REPAIRS�
� � 7���5&951-64�7&34*0/�����5HIS�DISK�IS�NOT�JUST�
AN�UPDATE�BUT�COMPLETLY�/EW�8ORD�PROCESSOR�
r9�7���� %61-*$"5*0/�0�#"$,61��4UPER�
%UPER
5URBO�COPY��4ANITY�COPY���1$OPY��'OUR�NEW�
COPIERS�TO�BACKUP�YOUR�ORIGINALS�FOR�SAVE�KEEPING�
r9�7����'0353"/����VL��C�$OMPILER
�LINKER���RUN�
TIME�SUPPORT�LIBRARY��'����
r9�7����$3044803%�$3&"503�"�PROGRAM�THAT�
CREATES�CROSSWORDS��61%"5&%�7&34*0/�
r9�7����.$"%�130(3".�5HE�0BJECT�%RAWING�
1ROGRAM�FOR�THE�"MIGA�IE�$"%�
r9�7����&%6$"5*0/"-��5:1*/(�56503�"�4IMPLE�
TYPING�WHICH�MEASURES�YOUR�SPEED�ON�THE�KEYBOARD��
r9�7����/035)�$�VL���	�
�5HE�MOST�FAMOUS�$��

JUAGE�ON�THE�"MIGA
�&NDUDES�ALL�FILES�REQUIRED��
r9^7����&:&�0'�5)&�#&)0-%&3�)*/5�#00,�*NC�
*NTRODUCTION
�#ACKGROUND
�.APS
�4TRATEGY���4OLUTION��
r9�7����$)"04�453*,&4�#"$,�)*/5�#00,�*NC�
*NTRODUCTION
�#ACKGROUND
�.APS
�4TRATEGY���4OLUTION�
r � 7����"�(&/&�V������-ASTEST�VERSION�OF�THE�'AMILY�
5REE�PROGRAM��3EVIEWED�IN�$6�"MIGA�
r9�7����"/"-5*$"-$�413&"%�4)&&5�[�]�5HIS�IS�THE�
BEST�SPREAD�SHEET�PROGRAM�TO�DATE�ON�THE�"MIGA�
r � 7����3&%�4&$503�&953"4�%*4,4�	�
�-OADS�OF�EXTRA�
BITS�FOR�34*�4PACE�+OURNEY�-ORNA��#Y�5HE�DEADZONE�5ROOPERS��
r9�7����".*("�16/5�130(3".�1REDICT�WHICH�
HORSE�WILL�WIN�WITH�THIS�HORSE�PREDIDION�PROGRAM�
r9�7����41&$536.�&.6-"503�%"5"�%*4,����
"DVENTURE�$LASSICS�NEEDS�V����OR�V���

7����54#�7&$503�%&4*(/&3�5HE�4PECIAL�#OTHERS�
PRESNETS�5HE�54#�7ECTOR�DESIGNER�VL�L�
r9�7����$61�"35�$0--&$5*0/����&IGHT�MORE�DISKS�
FULLY�PACKED�WITH�EXCELLENT�CLIP�ART��	�

r9�7����#64*/&44�$"3%�.",&3�%ESIGN�YOUR�OWN�
#USINESS�CARDS�ON�THE�"MIGA�
r � 7����3&%�4&$503�.0%6-&4�	.64*$
��7ARIOUS�
MUSIC�MODULES�FOR�USE�WITH�THE�34*�%EMO�.AKER�
r9�7��������#64*/&44�-&55&34�5HERE�ARE�OVER�����
4TANDARD�BUSINESS�LETTERS�ON�THIS�DISK��$AN�BE�USED�AS�
THEY�ARE
�OR�INSERT�SOME�PARTS�INTO�YOUR�OWN�LETTERS�TEXT��
r9�7����5)&�%&4,�501�16#64)*/(�130(3".�5HE�
FIRST�AMIGA�1%�%ESK�5OP�1UBLISHING�PROGRAM��*NCLUDES�
VARIOUS�EXTRA�FEATURES�OVER�THE�OLD�8ORD�PROCESSOR��5EST�
&DITOR
�(RAPHICS�EDITOR���LOADS�MORE�
r9�7����".*$"4)�#"/,*/�5HE�BEST�BANKIN�PROGRAM�
THAT�I�HAVE�EVER�USED�ON�THE�"MIGA
�EASY�CONTROLS�
r9�7����$)&.&45&5�$4�"�PROGRAM�THAT�DRAWS�
MOLECULES�USING�THE�CALOTTE�MODEL�� &XCELLENT�EFFECTS�
r9�7���8*/%08#&/$)�VL�0�	�
�"N�EXCELLENT�8ORKc
BENCH�**�REPLACEMENT�FOR�ALL�VL���USERS��3ECOMENDED��
r9�7����13*/5*/(��'"45+&5� 'OR�%ESKJET�����USERS�
YOU�WANT�TO�USE�THE�RESOLUTION�ENHANCED�GRAPHIC�SET��
r9�7����803,�45"5*0/�/OT�JUST�ANOTHER�8#�CLONE��
*T�S�A�COLLECTION�OF�UTILITIES�WITH�THE�8ORKBENCH�THEME��	�
�
r9�7����7*%&0�4$3&&/4���&XCELLENT�BACK�GROUND�
PIDURES�FOR�VIDEO�PRODUCTION�WORK��/ICE�BACK�DROPS�
r9�7����461&3#&/$)���&953"4�	�
�"N�EXCELLENT�REc
PLACEMENT�DISK�WITH�MORE�UTILITIES�THAN�THE�ORIGINAL�8#
r � 7����$63403�#"4*$�$0.1*-&3�$OMPILE�ANY�
"MIGA�#ASIC�PROGRAM�WITH�THIS�UTILITY�DISK�
r9�7����$��$0.."/%4�5HIS�DISK�IS�FILLED�WITH�UTILITIES�
WHICH�CAN�BE�USED�IN�4TARTUP�SEQUENCES�
r9�7����"/5*�'6$,&3�4AID�TO�STOP�THE�FLICKER�IN�)IGH�
3ES�MODE�DURING�SOME�"MIGA�PROGRAM�OBERATIONS�
r9�7���*.1-0%&3�V����3EDUCES�FILE�SIZE�FOR�SORAGE�
ON�HARD�DRIVES�OUR�YOUR�OWN�COLLEDION�DISKS�
r9�7����"/*."5*0/�456%*0�"N�EXCELLENT�"NIMATION�
CRESTOR�FOR�YOU�TO�MAKE�YOUR�OWN�
r9�7����".*("�$��."/6"-�**�5HIS� IS�THE�COMPLETE�
$��MANUAL�FOR�THE�"MIGA���DESCRIBES�ALL�PARTS�OF�THE�$��
SYSTEM�� *T�ALSO�CONTAINS�VARIOUS�EXAMPLES
�AND�SOME�
MORECOMPLEX��5HE�TUTORIAL�IS�THERE�TO�HELP�YOU�OUT��	�
�
r9�7����13*/5&3�%3*7&3�61%"5&�%*4,�***�/OW�
CONTAINS�INSTRUCTIONON�HOW�TO�INSTALL�THEM��"LL�PREVIOUS�
DRIVERS�INCLUDED�ON�THIS�DISK��0VER����
r9�7����+3$0..�VL����5HIS�IS�THE�LATEST�VERSION�OF�
THE�EXCELLENT�MODEM�BASED�COMPUTER�PROGRAM�
r9�7����$)&44���$)&44�65*-*5*&4�"�COLLECTION�OF�
CHESS�RELATED�1UZZLES
�1ROGRAMS���6TILITIES�
r � 7����"%7&563&�40-65*0/4�	�
�"NOTHER�GOOD�
COLLECTION�OF�ADVENTURE�SOLUTIONS�FOR�VARIOUS�GAMES�
r9�7����".*#"4&�130'&44*0/"-�**�5HE�LATEST�
UPDATED�VERSION�OF�THE�EXCELLENT�%ATABASE�PROGAM��
NOW�INCLUDES�VARIOUS�EXCELLENT�NEW�FEATURES�
r9�7����.&44:�4*%�**�5HIS�IS�THE�LATEST�VERSION�� *T�WILL�
READ�.4�%OS�DISKS�AND�TRANFER�ANY�TEXT�FILES�TO���FROM�
THE�1$�DISK�� �:OUR�"MIGA��4O�YOU�CAN�DO�WORK�ON�AN�
*#.�OR�AN�"MIGA�AND�SWOP�TEXT�BETWEEN�THEM�
r9�7����%&4,#&/$)�	�
�5HIS�IS�AN�EXCELLENT�
8ORKBENCH�REPLACMENT�WITH�SPECIAL�UTILITIES�
r9�7����#&"53*9�1055&3�$61�"35�"N�EXCELLENT�
COLLEDION�OF�CLIP�ART�FOR�ANY�%51�PROGRAM�OR�%PAINT�
r � 7����5)*&'�406/%�3*11&3�V����"CH>M�/C>GIH��
��
�)C>C���&$;G�=L;=E?L��@ONOL?��IGJIM?L��/IOH>�GIHCNIL
�*ICM?��
,LINL;=E?L��/N;LNL?EE?L�� ?FN;��MIOH>�MSMN?G��>;PC>�3BC;E?L���GIL?�
r9�7����45"3�$)"35�VL���0BCM�CM�;H�?R=?FF?HN�MN;L�
J FINNCHA�JLIAL;G �Q CNB �MIG?�CHNL?MNCHA�@?;NOL?M

r9�7����5)&�"���1"$,"(&�V����	�
�"�VERY�COMPLETE�
$����&MULATOR�"DUALLY�RUNS�FASTER�THAT�����3UNS����
BASIC��5RANSFERS�DISKS�FROM�YOUR�ORIGINAL����DISK�DRIVE�
WITH�A�SHAREWARE�LEAD��4HAREWARE�COSTS�"PX�����
r9�7����7*%&0���".*/���7*%&0@%#
�"�PROGRAM�FOR�
KEEPIN�TRACK�ON�YOUR�VIDEO�TAPE�COLLECTIONS��35"1
�-ETS�
YOU�PLAY�LARGE�"NIMS�ON�SMALL�.EM�MACHINES�
r9�7����*."(&�-"#�5HIS�PROGRAM�IS�LIKE�A�MINI�"RT�
%&15��5OOLS�0N�5AP�%OES�FADES
�COLOURBARS���GRAY�BAR��
r9�7����7*%&0��45*--4503&�6SED�TO�CREATE�OVER�THE�
SHOULDER�GRAPHIC�INSERTS�LIKE�THE�����CLOCK�NEWS�
r9�7����1-055*/(���(3"1)*$4�1-059:
�"�POWERFUL�
FULL�FEATURED�PLOTTING�PROG��1-"/4�"� COMPUTER�AIDED�
DRAFTING�PROG�� 3EQUIRES�"31�-IBRARY���$ON.AN�VL���
r9�7����"31�7L�����$ONMAN�VL��C�.AKES�MANY�IMc
PROVEMENTS�TO�%OS��*NCLUDES�FULL�DEVELOPERS�GUIDE�
r9�7����%*$&�$�$0.1*-&3�	�
�.ATTHEW�%ILLONS�FULL�
FEAT�URED�POWERFULL�$�COMPILER���ENVIROMENT�SYSTEM��
r9�7����$"5"-0(6&�65*-*5*&4�"�COLLECTION�OF�UTILITIES�
USED�TO�$ATALOGUE�DISK��7IDEO��5APE�COLLEDIONS�	�

r9�7����,*%4�1"*/5�"�PAINTING�PROGRAM�DESIGNED�FOR�
CHILDREN��*NCLUDES�VARIOUS�COLOURS�AND�SPEECH�
r9�7����&-&$530$"%�VL���"NOTHER�6PDATED�ON�THE�
CAD�ELECTRONICS�DROWNING�PREVIEW�WRITTEN�IN�"MOS�

r � 7����3�4�*��.64*$�.0%6-&4�����"NOTHER�
SELEDION�OF�MUSIC�FROM�3ED�4EDION��	�

r � 7����3&%�4&$503�)&-1�%*4,�"NOTHER�DISK�TO�
HELP�YOU�USE�THE�3ED�4ECTOR�%EMO�$REATOR�
r � 7����%616$"5*0/�� �#"$,61�**"�COLLECTION�OF�
COPIERS�LIKE�AMIGA$OPY
�$ODER�COPY
�1COPY
�3ATTLECOPY�
r9�7����13*/5&3�%3*7&3�(&/&3"5034�"�SELECTION�
OF�UTILITIES�WITH�VARIOUS�EXCELLENT�1RINTER�%RIVER�(ENERATORS��
r9�7����%6/(&0/�."45&3�."11&3�"�LITTLETOOL�
THAT�CREATES�MAPS�OF�DUNGEONS�	AND�EVENTUALLY�TOWNS>�
WHICH�CAN�BE�USED�BY�A�%.�FOR�USE�IN�A�"%�%�GAME��
r9�7����$)3*4�)".&4�65*-*5*&4���%*3803,�VL���
�
&XCELLENT�FILE�COPIER�SIMULAL�TO�DISKMASTER���4ID�BUT�
CONTAINS�MORE�COMMANDS�TO�HAND��3ECOMMEND�
r9�7����8)0.�**�V�����	�
�"N�UPDATE�TO�THE�%R�8HO�
DATABASE�PROGRAM��(IVES�ALL�INFO�ON�%R�8HO�PROGS
r9�7����3-&���)"3%�%3*7&�."/"(&.&/5�	�
��

�6$,�V���
�"�PROGRAM�SELEDOR�TO�MAKE�)ARD�
DISK�.ENUS��4TARTS�WITH�GADGETS�'*-&�.*/%&3
�6TILITY�FOR�
MAINTAINING�FILES���%IREDORIES��%04$0/530-
�5OOL�THAT�
COMBINES�THE�FUNCTIONALITY�OF�MANY�SEPARATE�TOOLS�
r9�7����)0.&�#64*/&44�1"$,�	�
�"N�EXCELLENT�
SELEDION�OF�UTILITIES�BASED�ON�WORD�PROCESSING��%ATA�
.ANAGEMENT
�4PREAD�4HEETS
�"CCOUNTS���1RINTING��
r9�7����13*/5&3�%3*7&34�����)1�%ESKJET������
����$OLOUR
�$ANON�#+L0E
�#+���
�#+���
�/EC��P
�
0KI��P
���P
�4TAR��P
�1ANASONIC�
�4EIKOSHA��
r9�7����%#�"�%ATABASE�WITH�UPTO����FIELDS
MAX�OF�
ABOUT�����MILLION�RECORDS��$6$,%04**
�"N�"MIGA�
%OS�ENHACEMENT�UTILITY��'�-&'*/%���461&37*&8�V����
r9�7����*$0/&%*503�***�V���
�$AN�CREATE�*CONS�
UPTO����X����PIXELS��%0$503*$0/�VL�0
�*MPORTS�
IMAGES�AS�ICONS��&DIT���$REATE�ANY�"MIGA�ICONS�
r9�7����&%6$"5*0/���'"45'"$54
�&VERYTHING�YOU�
EVER�NEEDED�TO�KNOW�ABOUT�THE�SOLAR�SYSTEM�
803-%�."1
�1RODUCES�DIFFENENT�SORTS�OF�WORLD�MAPS��
1-"/&54
�INSTANT�LOCATIONS�OF�PLANTS��."5)�.06/5"*/�
r9�7����"3$)*7&34�"�SELECTION�OD�MOST�ARCHIVERS
�
LIKE�-)"RC
�;OO
�-)8ARP
�1AK
�-;
�1,";IP
�;AP
�;IPPY�
r9�7����'0/54�� �$��$0.."/%4���%*4,4"-7&
�
3EPAIRS�DAMAGED�DISKS��48&&1
�'REE�UN6SED�ALLOCATED�
MEMORY���'0/5"44*(/
�"SSIGNS�FONTS�TO�THE�4:4�PATH��
r9�7����(&6(/*5&�'0/54�	�
�"�SELECTION�OF� FONTS�
FOR�USE�WITH�ANY�%51�1ACKAGE�OR�%PAINT�DISKS�
r9�7����5&95�&/(*/&�V����"NOTHER�EXCELLENT�WORD�

�ESSOR�PROGRAM�4IMPLE�BUT�WILL�DO�THE�JOB�
7����##"4&�**�V����5HIS�DISK�IS�ONE�OF�THE�MOST�
*�KNOWN�DATABASE�PROGRAM��3ECOMMEND�
7����100-�'03$"45�VL�0�1ERM�$HECK�IS�DESIGNED�

TO�CHECK�FOOTBALL�PLANS�FOR�WINNING�LINES�	�.B
�
r � 7����1%�$01:�V����/EW�DISK�COPY�WITH�SOME�
EXTRA�COMMANDS���QUICK�COPY�MODES�BUIT�IN��	�.B
�
r9�7����130�$"-$�VL�0�0FFERS�THE�$�OR�.ACHINE�CODE�
PROGRAMMER�A�������OR�''1�CALCULATOR�WHEN�IS�USE��	�.B
�
� � 7����4".1-&�.",&3�VL�0�5HIS�WORKS�SPECIALLY�FOR�
THOSE�WHO�ARE�NOT�ABLE�TO�MAKE�SAMPLES�WITH�A�SAMPLER�
r � 7����130�53"$,&3�V����8RITTEN�BY�-ARS�;AP�)AMRE��
"NOTHER�UPDATE�TO�THE�6LTIMATE�SOUND�MAKING�PROGRAM��
r9�7����(0-'�4$03&4�VL����*T�S�WILL�RECORD�EACH�
ROUND�YOU�PLAY
�4TORE�IT
�MAKE�UP�AN�EDEDIC�SCORE�/&8��
:OU�CAN�ALSO�SHOW�GRAPHS�OF�SCORES���PERFORMANCE�
AGAINST�PAR�� /&8&3��*T�WILL�NOW�WORK�OUT�STABLEFORD�POINTS�
r � 7����'005#"--�-&"(6&�&%*503�VL�0�8ANT�TO�
UPDATE�YOUR�TEAMS�LEAGUE�POSITION�AS�THE�RESULTS�COME�IN�
r9�7����"4�1*$&�V����$IRCUIT�"NALYSIS
�"�FULL�
FEATURED�PROGRAM�FOR�ELEDRIC�CIRCUIT�ANALYSIS�
r9�7����&%803%�V����IS�A�FULLY�FEATURED���
OPERATIONAL�8ORD�PROCESSOR�WHICH�OFFERS�ALL�
STANDARD�FEATURES���.ORE�LIKE�1OWERFUL�ONES�

7����/*#�$01*&3�V����8ILL�COPY�IN�"MIGA%OS
�*NDEX�
/IBBLE�MODES
�SEARCH�MODE���SPECIAL�PARAMETER�COPY��
r9�7����/$0..�V����$ONTAINS
� -)"RC�V���
�-)"RCA�
VL�����;OOM�V����
�%.4�VL���
�-)"�VL�LL��-)"4'9�VL�LL�
r9�7����%1"*/5�'0/54�/O�S�����	�
�5HE�LATEST�
SELECTION� 'ONTS�FOR�USE�WITH�ANY�*''�%51�1ROGRAM�
r9�7����".*$"4)�#ASICALLY�"MICASH�JUST�KEEPS�
TRACK�OF�YOUR�TRANSCATIONS�WITH�YOUR�ACCOUNT�#ANK
�
SUCH�AS�%IRECT�DEBITS��$HEQUES
�8ITHDRAWLS�
r � 7����*#E.�&.6-"503�1"$,"(&�VL���� *#E.�
IS�A�$("�$OLOUR�*#.�1$�EMULATOR�WRITTEN�TO�RUN�ON�
ANY�"MIGA�5HIS�IS�A�DEMOSTRATION�VERSION�WITH�A�TIME�
�� ��OF����MINUTE��5HE�SHAREWARE�COST�IS�64����
r9� 7����7*%&0��4)"%&4���'"%&4��"/*.'"%&3

"�UTILITY�TO�FADE�SCREENS�IN���OUT�� 461&37*&8
�8ILL�

OLAY�*''�PICTURES��563#05*5-&�$REATE�SUBTITLES��
7����58*/�&913&44�VL�LA�	�
�5RANS�ANY�FILE�DIRED�

FROM�AN�"MIGA�OR�*#.�1C
�#Y�CONNEDING�THE���MACHINES�TO�
GETHER�WITH�A�NULL�MODEM�CABLE��#OARD�RATE��������
r9�7����3"%#&/$)�1-64�V����5HIS�IS�NOT�AN�UPFATE�
BUT�A�COMPLETLY�NEW�SET�OF�UTILITIES���8#�REPLACEMENT�
r9�7����1"(&453&".�'0/5�1"$,���"�SELECTION�OF�
FONTS�FOR�USE�WITH�1AGESTREAM�OR�OTHER�%51�1ACKAGES�	�
�
r9�7����6&%*5�V���A�8ORD�1ROCESSOR�WITH�LEARN�
MODES��0NLINE�)ELP
�"�TEACH�.ODE
�4PLIT�WINDOWS
�
COPY���PASTE
�UNDO���OTHER�MORE�STANDARD�FEATURES�
r9�7����4*%�V����'*-&�."/"(&3�4ID�CAN�BE�USED�
FOR�VARIOUS�OPERATIONS
�5HE�BEST�IS�PROBERLY�THE�*�
r9�7����803,#&/$)�)"$,4�"�SELECTION�O F ��
)ACKS�THAT�HAVE�BEEN�REVIEWED�IN�$6�"MIGA�
r � 7����555"/*$4�$36/$)&3�VL�0�$RUNCHER�WITH�
HELP���VARIOUS�PROTED�MODES�ENDUDES�SPEED�CHANGES��
r9�7����81���41&--�$)&$,*/(�"�$OLLECTION�OF�
UTILITIES�� 11�VL����%ECRUNCHES�1OWER�PACKER�FILES�AS�
THEY�ARRE�LOADED��461&341&--�VL�L
�41&--$)&$,&3�
VL��
�5&953"�VL�LL
�8ORD�PROCESSOR��4$3".#-&3�V0�L�
r9�7����$)&$,#00,�"$$06/5"/5�8ILL�MANAGE�
YOUR�BANK�ACCOUNT�WITH�EASY��7ERY�GOOD�INDEED�
r9�7����5)&�461&3�,*--&34�7�����#005�9�V����
�
5HIS�IS�THE�BEST�VIRUS�KILLER�DISK�TO�DATE�KILLS�OVER�����
VIRUS���MAY�BE�MORE
�*NCLUDES�EXCELLENT�KILLERS��
*NCLUDING�7$�V�����;ERO�VIRUS�***�VL����0�75�V������
r9�7����1"(&453&".�'0/5�1"$,���"�SELECTION�OF�
FONTS�FOR�USE�WITH�1AGESTREAM�OR�OTHER�%51�1ACKAGES�	�
�
r9�7����1$�5"4,�IS�A�SOFTWARE�*#.�1$�&MULATOR�
*T�ALLOWS�YOU�TO�RUN�THE�MAJORIT�OF�*#.�SOFTWARE�WITH�
NO�ADDITIONAL�HARDWARE��$("�$OLOUR��1-64�61%"5&%�
r9�7����$0.165&3�%*"(/045*$4�V����*S�THERES�
A�PROBLEM�WITH�YOUR�COMPUTER�THEM�WHAT�IS�IT�
r9�7����)0.&�."/"(&3�5HIS�IS�A�GREAT�ALL�IN�ONE�
ADDRESS�BOOK�WITH�AN�INVENTORY�DATABASE���5O�DO�LIST�
r9�7����.0%&--*/(���7&35&9� "LLOWS�YOU�TO�CREATE�
�D�OBJEDS�WITHOUT�USING�THE�9
�:���;�VIEWS��-OADS�
4CULPT��D��D
�5URBO�4ILVER���MORE�'ORMATS�
r � 7����%$01:�V����130''&44*0/"-�:OU�CAN�
SELECT�THE�SPEED�OF�THE�DISK�DRIVE��$OPY�MODES
�%OS
�
/IBCOPY
�7ER���SAFECOPY�� -OADS�OF�OTHER�FEATURES�
r9�7����.0%&-6/(�0#+&$54�$ONTAINS�OVER����VECTOR�
OBJEDS�IN�*MAGE�FORMAT��1ERFECT�FOR�USE�WITH�%ISK�7����
r9�7����45"3�53&,�0#+&$54�$ONTAINS�THE�644�
3ELIANT
�/$$����%���A�FERENGI�PLUS�A�1ORSCHE�$AR��
r9�7����130%6$5*7*5:�� �#64*/&44�4TOCK�"NALYSIS�
PROGRAM�46#4503&�-OG�.AGAZINES�WITH�SEARCH�SCANS��
r9�7����$&--6-"3�"650."�5HIS�ELEDRONIC�MODEL�
WILL�ALLOW�YOU�TO�SIMULATE�CELLULAR�CIRCUITS�
r9�7����"/%30*%4�'0/54�����4ELF�INSTALLING�FONT�
DISKS�FOR�USE�WITH�%1AINT�PROGRAMS�	��%RIVES�3EC
���%ISKS
��
r9�7����"/%30*%4�7*%&0�#"$,�(306/%4�"�
SELEDION�OF�#ACKGROUND�1ICTURES�IN�*''�'ORMAT�
r9�7����%3"8�."1�V����	�
�8ILL�NOW�GENERATE�ANY�
���COLOUR�PALETTE�WITH�USER�CONTROL��/EW�FEATURES�INCLUDE�
LARGER�MAPS�WITH�NATIONAL�BOUNDARIES
�IMPROVED�HELP�AND�
PRINTING���.B��	�.B�VERSION�7���
���.B�VERSION�7����	��
�
r � 7����015*.*;&3�VL�0�5HIS�LATEST�VERSION�OF�THE�
%ISK�0PTIMIZER��3E�$REATES�%ISKS�FOR�FASTER�-OADING�

29�7����(".&�5".&3�V����(ET�A�HOLD�OF�THAT�EXTRA�
HARD�GAME���$HEAT�WITH�(AME�5AMER�V����
r9�7����%&,4*%�V�����)EXA���"SCII�&DITOR�FOR�USE�
WITH�YOUR�"MIGA��'ULL�1ROGRAM�BUT�STILL�4HAREWARE����
r � 7����461&3�-0$,�VL����4EAL�YOUR�DISKS�� �)ARD�
DRIVES�FOR�YOUR�EYE�S�ONLY��1ROTEDS�WITH�A�1ASSWORD��
r9�7����'0/5�'"3.�"�COLLECTION�OF�UTILITIES�BASED�
AROUND�THE�SUBJED�FONTS��$HARACTER�&DITOR�VL�0
�'ONT�
MASTER�VL�0
�4HOW'ONT�V�����4ET�'ONT�V������MORE�
r9�7����"4530�130�"4530-0(:�5HE�BEST�
"STROLOGY�PROGRAM�ON�THE�"MIGA�BY�FAR�
r9�7����.6-5�%04�VL����5HIS�IS�ANOTHER�MUST�FOR�
PEOPLE�WITH�1$�DISKS��"FTER�THIS�PROGRAM�HAS�BEEN�
INSTALLED�YOUR�"MIGA�DRIVES�CAN�READ�*#.�%ISKS�
r9�7����7*%&0�8*1&4�"�COLLECTION�OF�*''�#RUSHS�
AND�BACK�GROUND�GRAPHICAL�EFFECTS�
r9�7����."(/&5*$�1"(&4�VL����5HIS�4HAREWARE�
PROGRAM�WILL�CREATE�DISK�BASED�MAGAZINES�WITH�GRAPHICS��
r9�7����8"-5�%*4/&:�$61�"35�"�$OLLECTION�OF�
PICTURES�FROM�VARIOUS�%ISNEY�'ILMS�
r9�7����803,#&/$)�7�����65*65&4�	�
�5HIS�SET�
CONTAINS�THE�PROGRAMS�THAT�SHOULD�HAVE�BEEN�WITH�
8#������THESE�POWERFUL�UTILITIES�TAKE�FULL�ADVANTAGE�OF�
THE�MANY�/&8�CAPABILITIES�THAT�ARE�AVAILABLE�IN�8#��
r9�7����3"$&�3"5&3�VL���"N�EXCELLENT�PROGRAM�FOR�
PEOPLE�WHO�WHAT�INFORMATION�ABOUT�RACERS�
r9�7����)"3-&26*/�7*%&0�"35���'0/5�%*4,4�
"NOTHER�VIDEO�PRODUDION�BACKGROUND�SET�OF�DISKS�	�
�
r9�7����1045�VL���"N�EXCELLENT�1OST4CRIPT�INTERc
PRETER�FOR�THE�"MIGA�WHICH�IMPLEMENTS�THE�"DOBE�
LANGUAGE��3EQUIRES�V������$ON.AN�VL�����61%"5&�
r9�7����"(3"1)�7����#RINGS�THE�WORLD�A�CHEAP�
"MIGA�PROGRAM�TO�DRAW�#AR
�-INE
�"REA���1IE�CHARTS
�
FOR�REPORTS�OR�PRESENTATIONS��*N�A�USER�FRIENDLY�WAY��
r9�7����1&3.�$)&$,�	1-64
��*S�DESIGNED�TO�TAKE�
THE�CHORE�OUT�OF�CHECKING�PLANS�FOR�WINNING�LINES�
r9�7����453"5"�VL�0� 4TRATA�IS�A�LANDSCAPE�GENERc
ATING�PROGRAM��*T�ALLOWS�PRINTING�OF�THEM�FROM�ANY�
ANGLE
�FROM�ANY�POSITION
���WITN�ANY�MAGNIFICATION��
r9�7����&"4:�3".04�'03�&"4:�".04�5HIS�IS�THE�
FIRST�UPDATE�FOR�&ASY�"MOS�USER�S��3EQUIRES�&ASY�"�
r9�7����".04�61%"5&3�%*4,�VL����5HIS�UPDATE�IS�
A�MAJOR�UPDATE�TO�THE�SOFTWARE
�'OR�EXAMPLE
�YOU�CAN�NOW�
DIRECTLY�UPDATE�A�VERSION�OF�".04�INSTALLED�ON�A�HARD�DISC��
r9�7����".04�$0.1*-&3�VL���� $ONATAINS�THE�
SECOND�1UBLIC�%OMAIN�".04�$OMPILER�6PDATE�
r9�7����.&%�V�����"NOTHER�&XCELLENT�UPDATE�TO�THE�
FAMOUS�MUSIC�PROGRAM�.ED�
r9�7����4$"-&"#-&�$61�"35�	�
�5HIS�IS�PACK�OF�
COMPLETELY�NEW�SCALEABLE�$LIP�PICTURES�FOR�1RO�%RAW�
r9�7����"3&99�56503*"-�*NCLUDES�SEVERAL�SAMPLE�
"REXX�SCRIPTS���SAMPLE�PROGS�� "LSO�"1*(��-IBRARY�
r9�7����6/*9�$ONTAINS�A�WORKING�DEMO�OF�.INIX
�"�
6NIX�WORKALIKE��.INIX�IS�SYSTEM�CALL�CAMPATABLE�
r9�7����1305&64�##4�"N�EXCELLENT�PROGRAM�FOR�
MODEM���)ARD�%RIVE�USED�TO�START�THIER�OWN�##4�	�
�
r9�7����$0.6(3"1)*$�'0/54�$ONTAINS���CLIPART�
STYLE�FONTS�����ACTUAL�TYPEFACES�FOR�USE�WITH�8#�������
��DESKTOP�PUBLISHING�AND�OR�VIDEO�PROJEDS�
r9�7�������#*5�$ONTAINS�3END���WHICH�ALLOWS�YOU�
TO�PROOF�TOASTER�GENERATED����BIT�ANIMS�� "LSO�UTL�S�TO�
CONVERT�*''jS�TO�*#.�7("�8INDOWS�READABLE�FORMAT��
"LSO�CONTAINS�LATEST�+1&(�FILE�COMPRESSOR�
r9�7����5)&�$0.1-&5&�#*#-&�8ITH�THE�ENTIRE�TEXT�OF�
THE�/EW�5ESTAMENT���5ORAH�	0LD�5ESTAMENT
���.B�	�
�
r9�7����41&$536.�&.6-"503�VL���8HICH�IS�
/08�����TIMES�FASTER��3EQUIRES�A�SPECTRUM�COMPUTER��
r9�7����'3&&$01:�VL��� 3EMOVES�PROTECTED�GAMES�
COPY�PROTEDION�SO�THAT�THE�USER�CAN�INSTALL�THEM�ON�)%�
r9�7����%*4,13*/5�V�����"�LABEL�DATABASE�WHICH�
PRINTERS���STOES�DISK�LABELS
�COMBINED�DATABASE���
PRINT�UTILITY�FOR�DISKS��8ORKS�FINE�WITH�EVERY�PRINTER�
r9�7����03%&3�VL���&XCELLENT�DATABASE�PROGRAM�
r9�7����13053"$,&3�VL�L�5HIS�IS�THE�FIRST�VERSION�
WHICH�IS�COMPLETLY�COMPATIBLE�WITH�THE�"MIGA�PLUS�
r � 7����#005�*/530�$0/4536$5*0/�4&5�"�
COLLECTION�OF�UTILITIES�TO�CREATE�EXCELLENT�#OOT�INTROS�

r9�"5���,6/(0/�%��$36*4&3
�FIRES�TORPEDOES�WHILE�
PASSING�BY��/$$������3&6"/5
�7ERY�GOOD�ANIM�INDEED��
r9�"5���&/5&313*$&4
�-EAVES�THE�4TAR�STATION�DOCK��
/$$�����"
�5HE�CLASSIC�ORIGINAL�"NIMATION�
r9"5���5)&�580,�/$$�����
�3ELIANT���THE�/$$�
�����"�&NTERPRISE��.&/4$)�30#05&3�
r9�"5���580,�0
�"NIM�/$$������"VENGER���/$$�
�����"�&NTERPRISE��/$$������(RISSOM�
r9�"5���"1130"$)*/(�7&44&-4
�"NIMATION
�
#INARY�'LIGHT�8IREFRAME�LANDSCAPE�BY�5�3ICHTER�
r9�"5���45"3�53&,�'-&&5�."/&67&3
�/$$������
'LY�OVER���BY�ANIMATION
�EXCELLENT�CLASSIC�
r9�"5���5)&�130#&�**
�"NIMATION��#3*%�0'�13&:
�
"NIMATION�FROM�4TAR�5REK��,6/(0/)*5�
r9�"5���-&"7*/(�41"$&�0''*$&
�"NIMATION��
%0$,*/(
�"NIMATION�FROM�STAR�TREK��"55"$,�.0%&
�
#IRD�OF�1REY�4COUT�HIP�IN�ATTACK�MODE�
r9������45"3�53&,�5)&�/&95�(&/&3"5*0/
�5HIS�
GAME�IS�BY�5ERRY�"��.E�*NTOSH��VL�����
r9������5)&�65-5*."5&�45"3�53&,�	�
� (AME�BY�
5OBIAS�3ICHTER��/OW�WITH�&NGLISH�INSTRUCTIONS�
r9������45"3�53&,�5)&�/&95�(&/&3"5*0/�5HIS�IS�
THE�LATEST�QUIZ�GAME�BASED�ON�THE�/EXT�GENERATION�	�
�
r������5HE�45"3�53&,�(AME�BY�+IMBO�#ARBER�5HE�
"MERICAN�VERSION��.B���	�
�DISKS�
r9������5HE�45"3�53&,�(AME�BY�&RIC�(USTAFSON�
64�*NPORT�REQUIRES��.B���	�
�DISKS�
r9�7����45"3�53&,�*/'03."5*0/�"�%ATABASE�OF�
ALL�THE�ORIGINAL�SERIES��7ERY�%ETAILED�

r9������45&"-5):�."/&673&�**�� �'-:#:�	�.B
�
r9������5)&�'����48*44�'-:*/(�"55"$,�	�.B
�
r9������/"7:�"(3&4403
�407*&5�40'5�-"/*/(
�
45&"-5)�#0.#&3�5HREE�EXCELLENT�	�.B
�"NIMS�
r9������5)&�"/5*��-&..*/4�"NIM�	�
��.B�
r9������5)&�%"5*/(�(".&�"NIM�	�
��.B�
r�������4)655-&�$0$,�"NIMATION�	�.B

r9������-"5&�/*()5���5&3.*/"-�"NIM�	�.B

r9������"(*-65:�"NIMATION�DISK�	�.B

r9������5)&�7*&5/".�$0/'-*$5�"NIMATION�	�.B
�
r9������5)&�(6-'�8"3�$0/'6$5� 	�.B

r9������".:�"5�5)&�.07*&4�**�	�
��.B�0NLY�
r9������".:�VS�5)&�8"-,&3�**� 	�
��.B�
r9������".:�"5�5)&�#&"$)�	�
��.B�
r9������$".063'-"(&�"/*.�	�.B

r9������4,6/,4�� �)6/,4�10(0�**�"NIM�	�.B
�
r9������".:)*45�*NTRODUCES�"MY�THE�SQUIRREL�
r9������#"5."/���5)&�750-�$0/5&45�	�.B

r9������)08�50�36/
�)OW�TO�RUN�INTO�A�WALL��
7ERY�FUNNY�"NIMATION�BY�&RIC�4CHWARTZ�
r9������".:8"-,4�"NIM�OF�"MY�THE�SQUIRREL�
8ALKING��".:+0(4�0F�"MY�THE�4QUIRREL�8ALKING�
r9������6/41035*/(��.B�4TARRING�THE�"���5HUNDER�
BOLT�AIRCRAFT�BETTER�KNOWN�AS�THE�8AR)OG��)UNT���%ESTROY�TANKS��
r9������&3*$�4$)8"35;�503�"NIMATION�	�.B
�
r9������5)&�4,:�%3*7&�"NIMATION�	�.B


r ������5&53*4�03*(*/"-5HIS�IS�THE�CLOSEST�GAME�TO�
THE�ORIGINAL�TETRIS�COMPUTER�GAME��"�$LASSIC� I
r9������%53*4�5HIS�IS�THE�BEST���1LAYER�5ETRIS�GAME��
r9������.&("�#"--�"N�EXCELLENT�"RKANOID�GAME�
r9������4065"*3&���4065"*3&�30:"-�$ARD�GAMES�
r9�����53*58*4�5HIS�IS�THE�BEST�VERSION�OF�5ETRIS�ON�
THE�"MIGA
�WITH���PLAYER
���PLAYER�����1AYER�OPTIONS�

r9 �����"45&3*0%4��5)&�03*(*/"-��"NOTHER�OLD�
CLASSIC��5HIS�IS�THE�ORIGINAL�CLASSIC�COMPUTER�GAME�
r ������--"."530/�(".&������#Y�+EFF�.INTER�
#RILIANT�STUFF���"N�EXCELLENT�PRODUCTION��4HOOT�TO�KILL�
r9������4$3".#-&��5HE�0RIGINAL�3EMEMBER�THAT�OLD�
CLASSIC�WELL�IS�NOW�ON�THE�"MIGA�5HE�4HOOT�EM�UP�
r9������1"5*&/$&�4
�5HIS�IS�THE�BEST�VERSION�TO�DATE��
%0.*/04
�1LAY�VS�THE�COMPUTER�OR�ANOTHER�PLAYER�
r9������10.�10.�(6//&3�4HOOT�DOWN�THE�INCOM�ING�
WORLD�WOR�**�AIR�PLANES�IN�THIS�0PERATION�8OLF�TYPE�GAME
r ������+&5."/�"NOTHER�4PECTRUM�CLASSIC�CONVERTED�TO�
THE�AMIGA��*T�S�+ET1AK�WITH�ALL�THE�ORIGINAL�SOUNDS�
r9������4&"�-"/$&�5HE�FIRST�4ILENT�4ERVICE�TYPE�SUB�
WAR�GAME�WITHIN�OUR�"MIGA�1%�COLLEDION�
r9������"5*$�"5"$�"�RENDITION�OF�THE�GAME�FROM�THE�
ORIGINAL�4PECTRUM�COMPUTER��(RAPHIC�.AZE�ADVENTURE�
r9������#"55-&�0'�#3*5*"/�8"3�(".&���4TRATEGY�
WAR�GAMES�WHICH�BOTH�NEED�LOADING�THROUGH�8B�
r9������%6/(&0/�0/�/"%30+�5HIS�IS�THE�BEST�
%UNGEONS���%RAGONS�1UBLIC�DOMAIN�TYPE�GAME
r ������$"3%�(".&4
�7ARIOUS�CARD�GAMES�TITLED�
$RIBBAGE
�#LUE�.OON
�,ING
�1ATIENCE���)EARTS�
r9������4637*703�"�SPACE�BASED�ADVETURE�GAME�
WITHIN�THE�"LIENS�THEME��/ICE�COLOURFULL�GRAPHICS�
r9������4,0%"�$)"--&/(&�"N�EXCELLED���PLAYER�
HOT3OD�GAME�WRITTEN�IN�"MOS��4IMPLE�BUT�GOOD�FUN�
r9������1"3"$)65&�+0645�:OU�ARE�FALLING�DOWN�TO�
EARTH����MUST�TAKE�THE�1ARACHUTE�FROM�THE�OTHER�PLAYER��
r9������453"5&(*$�(".&4
�&TERNAL�3OME
�-ORDS�OF�
)OSTS
�*N�.OONSHINE��"N�&XCELLENT�COLLEDION�OF�GAMES��
r9������.*/%�(".&4����OF�THE�BEST�.IND�GAMES�TO�
CHALLENGE�YOUR�MIND�NOT�YOUR�SHOOTING�SKILLS�
r ������4803%�0'�5)&�8"3-0$,�"�#ARDS� TALES��
&YE�OF�THE�#EHOLDER�ADVENTURE�GAME�PACKED�ON�THREE�
DISKS��5HE�BEST�4HAREWARE�ROLE�PLAYING�GAME�ON�THE�
AMIGA��&XCELLENT�"DVETURE��	�
��.B�	��%RIVES

r9������#-"$,�+"$,�-"#�1LAY�1ONTOON�UPTO���1LAYERS��5HE�
COMPUTER�PLAYS�BANKER���KNOWS�THE�POPULAR�VERSIONS�OF�THE�GAME��
r9������$"3%�4)"31�"�VERY�PROFESSIONALLY�PRESENTED�
SELECTION�OF�SOLITAIRE�TYPE�CARD�GAMES��&XCELLENT�VERSIONS�
r9������46#�"55"$,�VL�0�$ONTROL�THE�TORPEDOES���
SINK�THE�ENEMY�SHIPS�AS�THEY�SAIL�PAST��-"/%.*/&�
r9������%*1-0."/$:�V����"�CLASSIC�STRATEGY�GAME�
LOOSELY�BASED�ON�8ORLD�8AR����"�VERY�DETAILED�GAME�
r9������3&7&/(&�0'�5)&�.65"/5�$".&-4�#Y�+EFF�
.INTER�5HE�RIDE�OF�A�LIFE�TIME�WITH�MUTANT�CAMELS�
r9������1&5&34�26&45�5HIS�IS�TRULY�AN�EXCELLENT�
PLATFORM�GAME�FOR�THE�"MIGA��3ECCOMENDED�#Y�AIL�
r9������505"-�8"3�5HE�BOARD�GAME�VERSION�OF�3*4,�
AS�REVIEWED�IN�"MIGA�'ORMAT
�"N�EXCELLENT�PRODUDION��
r9������(0-%&/�0-%*&4�(ALAGA
�(ALAXIANS
�4PACE�
INVADERS
�"STERIODS
�#ATTY
�.ISSLE�$OMMAND���4LIMELINE��
r9������".04�$0*/%301�'36*5�."$)*/&�&XCELLENT�
SIMULATOR�WITH�VARIOUS�GAMBLE�MODES��(REAT�FUN���
r9������$3";:�46&�5HIS�IS�ANOTHER�FIRST�RATE�PLATFORM�
GAME��:OU�CONTROL�A�CUTE�LITTLE�SCHOOL�GIRL�
r9������4."4)�57���5)&�3*1�0''�4IMULAR�TO�THE�
ORIGINAL�ARCADE�MACHINE��8ITH�NEAT�GRAPGICS���SOUND�
r9������".04�'36*5�."$)*/&�**�"S�NEAR�AS�
POSSABLE�TO�THE�FRUIT�MACHINE�FOUND�IN�1UBS���"RCADES��
r9������".*�.03*"�5HIS�IS�THE�LATEST�UPDATE�TO�THE�
0RIGINAL�.ORIA�ADVENTURE�GAME��#ETTER�GRAPHICS
�AND�
THE�LAREST�ADVENTURE�TO�DATE��&XCELLENT�
r9������%&4$&/%&3�*S�A�DONE�OF�THE�CLASSIC�ARCADE�
GAME�5EMPEST�COMPLETE�WITH�VECTORIZED�GRAPHICS�
r9������*/536%&3�IS�A�.ULTI�LEVEL�#ERSERK�CLONE
�
FEATURES�SMOOTH�GAMEPLAY
�GREAT�GRAPHICS���SOUND�
r9������$"5"$0.#�VL���"�GRAPHICAL�ADVENTURE�GAME�
SET�ON�A�SMALL�ISLAND�IN�THE�MIDALE�OF�THE�LAND�OF�
&9064*"�� :OUR�QUEST�IS�TO�DISCOVER�SECRETS���TREASURES�
OF�THIS�UNDERGROUND�MAZE�/&8�61%"5&%�7&34*0/�
r9������*30/�$-"%4�	�.B
�5HIS�IS�ANOTHER�UPDATE�TO�
THE�EXCELLENT�4TRATEGIC�8AR�(AME�	�

r9������$-"4)�0'�5)&�&.1*3&4�	�.B
�"NOTHER�
EXCELLENT�4TRATEGICAL�8AR�(AME�#Y�5"4EAR��	�

r9������5)&�$0-044"-�$"7&�VL�0�"N�ADVENTURE�BY�
%ONALD�8OODS���8ILL�$ROWTHER���IS�VIRTUALLY�IDENTICAL�TO�
THE�ORIGINAL�MAIN�FRAME�CLASSIC��1ORTED�BY�5ONY�#ELDING��
29������36..:�"NOTHER�CARD�GAME�WITH�GRAPHICS�
29������-&(&/%�0'� -05)*"/�VL����IS�AN�ADVENTURE�
GAME�IN�THE�VIEN�OF�THE�6LTIMA�GAME�SERIES�� *NCLUDES�
COLOURFUL�GRAPHICS��)ORDES�OF�MONSTERS���PUZZLES�TO�SOLVE�
r9������#"55-&.&/54���)6/$)#"$,�5HIS�IS�A�
CONVERSION�OF�THE�OLD�CLASSIC�GAME��&XCELLENT�GAME�
r9������".04�$3*$,&5�"N�EXCELLENT�ARCADE�CRICKET�
SIMULATOR�WITH�NEAT�COLOURFULL�GRAPHICS�
r9������#"55-&$"34�**�&XCELLENT�4OLID��D�(RAPHICS
�
TRAVEL�AROUND���/&8�TRACKS���'IRE�.ISSILES�� :OU�CAN�/OW�
LINK�TWO�MACHINES�TOGETHER�WITH�A�/ULL�.ODEM�LEAD�
r9������461&3�1"$,�."/����5HIS�IS�THE�BEST�1ACK�
MAN�TO�DATE�WITH�SUPER�SMOOTH�SCROLLING�&X�
GRAPHICS�� 7ERY�1LAYABLE�AND�4UPER�"DITIVE�
r9������&�5:1&�&XCELLENT�"STERIODS�SPACE�ADVENTURE�
WHERE�YOU�JET�AROUND�COLLEDING�R

".04�� �'3&%�'*4)�%*4,4
r9�"1%���� 6/%&345"/%*/(�".04�5HE�"MOS�
5UTORIAL�1ROGRAM�%ISK��"�MUST�
r9�'����.6-5*1-05�V L�L�0NE�OF�THE�MOST�POWERFUL�
DATA�PLOTTING�PACKAGES�AVAILABLE��&XCELLENT�ABILITIES�
r9�'����803-%�%"5"#"/,�V����6SING�A�DATA�BASE�
FROM�THE�$*"
�THIS�PROGRAM�WILL�PLOT�WORLD�MAPS�
r9�'����")�%.�V����A�)ARD�DISK�MENU�SYSTEM�OFFERS�
A�SIXTEEN�PAGE�MENU
�EACH�PAGE�HAVING� UPTO�TEN�
%OSSIBLE�ACTIONS��+UST�DOUBLE�CLICK�ON�THE�OPTION�
r9�'����&-&.&/54�V����"�VERY�NICE�INTERACTIVE�
DISPLAY�OF�THE�1ERIODIC�5ABLE�OF�&LEMENTS��4HAREWARE�

$"��$61�RR�1"$,���	�
�4PORTS
�'LAGS
�"NIMALS
�CARc
TOONS
�)UMOROUS
�9MAS
�+EWISH
�BORDERS
�)ALLO�WEEN
�
VALENTINES
�EYES
�ALPHABETS
�HANDS
�ZODIAC
CARS���MORE�
r9�$"��$61�RR�1"$,���	�
�.EN
�WOMAN
�ILLUMINATED�
"�TO�;
�ARROWS
�STARS
�EXPLOSIONS
�HUMOROUS
�CARTOONS
�
%OINTING�HANDS
�FOOD���LOADS�MORE�
r9�$"��$61�*5�1"$,���	�
�'RUIT
�)ERBS
�.EAT
�"RROWS
�
4PECIAL�0CASSIONS
�7EGETABLES
�,ITCHEN�6TENCILS

�$UPS
�
(LASSES
�"RT�%ECO���#REAKFASTS�
r9�$"��$61�*5�1"$,���	�
�.ORE�"RT�%ECO
�BABIES
�BOYS
�
GIRLS
�LOTS�OF�)UMOUROUS
�ILLUMINATED�"�TO�;
�SCROLLS
�MORE�
SPECIAL�OCCASIONS���CALLIGRAPHIC�ORNAMENTS�
r9�$"��$61�RR�1"$,���	�
�$HRISTMAS�1ACK�OVER�A�����TH�
CENTURY�FROM�FATHER�$HRISTMAS�TO�BORDERS�TO�TREES���BORDERS��
r9�$"��$61�RR�1"$,���	�
�.YTHOLOGICAL�.ONSTERS�AN�
EXCELLENT�PACK�OF�CREATURES�FROM�ALL�OVER�THE�WORLD��
+APAN
�&UROPE
�*NDIA
�/ORTH�"MERICA
�4�"MERICA�ED�
r9�$"��$61�RR�1"$,���	�
�'LOWER�1OWER�CLIP�ART�PACK
�
PICTURES�OF�THE�MOST�POPULAR�FLOWERS
�PLUS�ARRANGEMTS
�
SILOHUETTES
�FLOWERS�IN�VASES���TYPESETTING�BORDERS�

r9�-�� %*;;:�6;;:4�5HIS�IS�AN�EXCELLENT�&DUCATIONAL>�
PROGRAM�WITH�VARIOUS�PARTS��-ARGE�COLOURFULL�GRAPHICS��
r9�-LL� %*.&/4*0/�9�5HIS�IS�A�CONVERSION�OF�THE�'ILM�
530/��5HAT�THE�-IGHT�CYCLE�PART��5WO�PLAYER�VERSION�
r9�-��� #06/5:�#0#�5HE�)IGH�/OON�GRAPHICAL�
ADVENTURE�WITH�EXCELLENT�SHOOT�OUT�SECTIONS���.B�
r9�-��� $-"44�300.�."5)4�5HIS�PROGRAM�HAS�
VARIOUS�SECTIONS�WITH�DIFFERENT�SKILL���AGE�LEVELS�
r9�-��� $0.#"5�%O�YOU�REMEMBER�THAT�OLD�7$4�
CLASSIC�5"/,�WELL�THIS�IS�AN�EXCELLENT�CONVERSION�
r9�-��� 7*%&0��3&"-��%�5&9563&4�$ONTAINS�VARIOUS�
EXCELLENT�5EXTURES�LIKE�#LACK�MARBLE
�BRICK�8ORK
�3OUGH�
*CE
�.ARBLE
�5ILES
�8ATER�RIPPLES���8OOD
�LOADS�MORE��
r9�$-&�� 505"-�$0/$&1545HIS�IS�AN�EXCELLENT�EDUCAc
TIONAL�SET�BASED�ON�THE�SUBJED�OF�%*/04"634�	�

r9�$-&�� 505"-�$0/$&1545HIS�IS�AN�EXCELLENT�EDUCAc
TIONAL�SET�BASED�ON�THE�SUBJECT�OF�(&0-0(:�	�

r9�$-6��5:1*/(�56503�"� FRACTION�OF�THE�COST�OF�ANY�
COMMERICAL�PROGRAM
�AND�CONTAINS�FULL�INSTRUCTIONS�
r9�$-&�� "$)03%&�"�(REAT�PROGRAM�FOR�ANYONE�
WANTING�TO�LEARN�TO�MAKE�USE�OF�A�(UITAR�
r9�$-(��%3"(0/�5*-&4�5HIS�GAME�IS�THOUSANDS�OF�
YEARS�OLD
�:ET�IS�STILL�PLAYED��3EVIEWED�IN�"'���"UGUST��
r9�$-(��8*--:�4�8"5&3�803,4�5HIS�GAME�IS�A�
CONVERSION�OF�THE�CLASSIC�1IPEMANIA�� &XCELLENT�*DEA�
r9�$-(��536$,*/(�0/���:OU�OWN�TRUCKS�DRIVING�
AROUND�"USTALIA�AND� RUN�THE�COMPANY�FROM�THE�START�

5HESE�DISKS�ARE�/08�COMERICAL�DISKS�/05�6$&/$&8"3&�
r9�-�����803,�� �1-":�	$)
�5HREE�PROGRAMS��$6$,�
$-0$,�FOR�-EARNING�THE�TIME�� -&5�(0�4)011*/(�FOR�
SIMPLE�DIVISION�AND�MULTIPLICATION��'6/5*.&4�5"#-&4
�
'OR�TEACHING�THE�TIMES�TABLES��5HREE�EXCELLENT�1ROGRAMS�
r9�-�����%*35:�$"4)�VL����	(.
�)AS�BEEN�HAILED�AS�
THE�BEST�FRUIT�.ACHINE�4IMULATOR�AVAILIBLE�
r9�-�����".04�#"55-&�$"34�	(.
�+OYSTICK�CONTROLLED�
RACING�GAME�FOR�ONE�OR�TWO�PLAYER�� 3EVIEWED�LAST�.ONTH�
r9�-�����7*%&0�-"#�VL�0�4IMPLE�TO�USE�VIDEO�5ITLING�
PACKAGE��"�GENLOCK�IS�NOT�REQUIRED��3EQ�5WO�%RIVES�
r9�-�����$0-063*/(�#00,�**�	$)
�5HIS�IS�THE�SEQUEL�
TO�������WITH�SLIGHTLY�MORE�COMPLEX�PICTURES�TO�COLOUR�
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8HEN�ORDERING�DISKS�PLEASE�TICK�THE�BOXES�TO�THE�LEFT�OF�
THE�DISK�NUMBERS�	"NY�COLOURED�PEN
�)I�-IGHTER�OR�JUST�
JUST�OUTLINE�THE�DISKS
��"FTER�SELECTING�THE�DISKS�SOFTWARE�
THAT�YOU�REQUIRE
�1LEASE�FILL�IN�YOUR�/AME���"DDRESS�ON�
THE�ORDER�FORM� PROVIDED�� $UT�OUT�OR�1HOTOCOPY� THIS�
ADVERT��)AND�WRITTEN�ORDERS�ARE�ACEPTED����1OST�TO�THE�
ADDESS�"BOVE�� $HEQUES���1OSTAL�ORDERS�SHOULD�BE�
MADE�PAYABLE�TO��1%�40'5�� *F�YOU�HAVE�ORDERED�BEFORE�
PLEASE�TICK�THE�ACCOUNT�/UMBER�BOX�

5&-&1)0/&�03%&34�� �$0--&$5*/(�%*4,4
5HE�5ELEPHONE�HOTLINE�IS�OPEN�SIX�DAYS�A�WEEK�FROM��AM�
TO��PM�	8EEK�DAYS
���FROM���AM����PM�	4ATURDAYS
��
:OU�CAN�NOW�COLLECT�ANY�DISKS�AT�OUR�/EW�OFFICE�ADDRESS�
����%63)".�30"%
�4065)&/%�0/�4&"
�44*��:%�

&6301&"/�03%&34���/0�1045"(&�$)"3(&�
8HEN�ORDERING�FROM�WITHIN�&UROPE�REMEMBER�THAT�THERE�IS�
A�MIN�ORDER�OF���DISKS
�"LL�ORDERS�SENT�BY�"*3."*-�'REE�

*/5&3/"5*0/� 03%&34�0/-:�
"LL�ORDERS�ARE�SENT�BY�"IR�.AIL��1LEASE�ADD�����	.INIMUN�
_����
��TO�THE�TOTAL�OF�THE�ORDER
�TOWARDS�THE�POSTAGE��
*NTERNATION�$HEQUES�MUST�BE�DRAWN�ON�A�6�,��BANK�
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$0.1-&5&�5HE� $OMPLETE� 'RED� 'ISH� HAS� BEEN�
'3&%�'*4)� PROFESSIONAL�PRINTED
�BOUND���*NCLUDES�
A�SORTED�INDEX�OF�ALL�THE�DISKS��*T�NOW�STANDS�AT�OVER�
����1AGES��*T�ALSO�COMES�WITH�FREE�UPDATE�PAGES�AS�
THE� NEW� DISKS� ARE� RELEASED�� 1LEASE�NOTE� THAT� THE�
UPDATES�ARE�ONLY�AVAILABLE�FROM�1%�4OFT�� '3&%�'*4)�IS�
A�COLLECTION�OF�"MIGA�(AMES
�6TILITIES���.UCH
�.ORE�

$"5"-0(6&�5IRED�OF�BORING�CATALOGUE�DISKS �(ET�THE�
%*4,4� UNIQUE
�EASY�TO�USE�%ATABASE�%ISKS��5HEY�

CONTAINS�DETAILS�OF�OVER��
���� DISKS���ARE�ALL�
AVAILABLEDIREDLYFROMSTOCK��"�MULTITUDE�OF�OPTIONS� �.B�
INCLUDING�4EARCN���1RINT��$ONTAINS�DETAILS�ON�'RED� *
'ISH
�5#"(
�"MOS
�'"6(
�4."6(
�4COPE
�"GATRON
� \@@@@
"1%$
�1ANORAMA
�"MICUS
�4LIP�DISK
�+OE�-ARSON
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4TILL�CONFUSED�BY�ALL�THAT�

METRIFICATION� LARK �5HEN�
WORRY�NO�LONGER
�BECAUSE�
WEjVE�GOT�A�PROGRAM�THAT�

WILL�CONVERT�INCHES�TO�CENTIMETRES�
FASTER�THAN�YOU�CAN�SAY�k *�WONDER�
HOW�MANY�CENTIMETRES�THERE�ARE�TO�
AN�INCHl �

'KBJ?
�ED �IS�WRITTEN� IN�".04
�
AND� IS�BY�$HRISTOPHER�4WIFT�OF�
#INGLEY��"PPARENTLY�IT�WAS�ORIGINALLY�
WRITTEN�FOR�AN�0RIC���

5HE�PROGRAM� IS�VERY�EASY�TO�USE
�
BEING�ALMOST�ENTIRELY�MENU�DRIVEN��
+UST�SELECT�THE�TYPE�OF�CONVERSION�
YOU� REQUIRE�	METRIC�TO� IMPERIAL
� OR�
VICE�VERSA

� THEN�TYPE� IN�THE

.7�I3@F�KAGD�>;EF;@9E���;EB>3K�
KAGD�BDA9D3??;@9�BDAI7EE�
478AD7�KAGD�87>>AI��?;93@E�3@6�
73D@�83?7��8ADFG@7�3@6�
7H7DKF:;@9�F:3F�9A7E�I;F:�;F��M��	
QUANTITY��'KBJ?
�ED �WILL� HANDLE�
DISTANCES
� AREAS
�VOLUMES
� MASSES�
AND�WEIGHTS�� .ANY�THANKS�FOR�YOUR�
ENTRY
�$HRISTOPHER��YOUjLL� BE�GETTING�
_��� IN�THE�NEAR�FUTURE�

"ND� IF�THE�REST�OF�YOU�WANT�TO�
EARN�SOME�CASH
�JUST�GET�THOSE

MASTERPIECES� ROLLING�IN��1ROGRAMS�OF�
ANY�TYPE�ARE�ADMISSABLE��SERIOUS�
AND�USEFUL
�WILD�AND�WACKY
�OR�
STUNNINGLY�CREATIVE��+UST�REMEMBER�
THAT�WE�CANjT �PRINT� LISTINGS�THAT�RELY�
ON�BINARY�FILES�FOR�SPRITES
�SAMPLES�
AND�SO�ON�

"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�
TO�US�AT�THE�FOLLOWING�ADDRESS��
-ISTINGS
�C ?=7 �- >EFF; H�
'UTURE�1UBLISHING�
���.ONMOUTH�4TREET�
#ATH
#"���#8
%ONjT �FORGET�TO� INCLUDE�A�STAMPED�
ADDRESSED�ENVELOPE� IF�YOU�WANT�YOUR�
DISK� RETURNING��4OME�FORM�OF�PRINTED�
DOCUMENTATION�WOULD�BE�NICE
� TOO�

.ANY�THANKS
� LUWIES
�FOR�ALL�THE�
ENTRIES�SO�FAR�� �KEEP� jEM�COMING�
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5HIS� IS�THE�MAIN� LOOP�� &VERYTHING�IS�MENU�
DRIVEN
�SO�NO�PROGRAM�STATEMENTS�ARE�NEEDED�
WITHIN�THE� LOOP�ITSELF�

5HE�FOLLOWING�ARE�ROUTINES�CALLED�DEPENDING�ON�WHICH�OF�THE�
MENUS� IS� SELECTED�BY�THE�USER��5HE�FIRST
�$ONVERSION@#
�
REFERS�TO�THE�SECOND�SET�OF�CONVERSION�OPTIONS�� *T�INDEXES�
INTO�THE�CONVERSION�DATA�BY�ADDING�A�VALUE�OF����ON�TO�THE�
NUMBER�OF�THE�MENU�SELECTION�CHOSEN�BY�THE�USER�

".-5$12(.-=!��
2$+$"3(.-���

3EAD�DATA�UNTIL� REQUIRED".-5$12(.-<�
2$+$"3(.-�2$+$"3(.-�"EKF@B��	� +� 1\ECE� IS� REACHED
�DECIDED�BY�
1BOPKNB� � � THE�VARIABLE�4&-&$5*0/�
%KN�".4-3���3K�2$+$"3(.-� � �

1B>A�6.1#���6.1#���%.,4+ �
-BTP�".4-3
6.1#���6�1#�����6.1#��� ��6.1#H��+BCP���6.1#H��+BJ�6.1#H�	�
�	
�
 ,.4-3�����
.J�,BJQ�.CC���%KN�7���3K��� ��,BJQ�(J>@PFRB�7	� ��-BTP�7�
#K
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/NFJP���"QNO�.J�
/NFJP��/HB>OB�BJPBN�>IKQJP���� �� (JLQP� ,.4-32� �� )�

 ,.4-3��5>H�� ,.4-3�	
(C� ,.4-3�����3EBJ�$TFP�
 -26$1�� ,.4-3�
%.,4+ �
/NFJP

 -26$1��2PN��� ,.4-3�	�����6�1#���������2PN�� -26$1�	�)�
����6.1#��

(C�./43���3EBJ�+LNFJP� -26$1�
6FJAKS�1$24+3�

"BJPNB� -26$1�� ��/NFJP�
6FJAKS��
(C�1$24+3���3EBJ�/NFJP� �� /NFJP��/NBOO�>JU�GBU����� ��6>FP�*BU�

+KKL
2$+$"3(.-2� ��"QNO�.CC� ��"HS�
%KN�7���3K��� ��,BJQ� @PFRB�7	� ��-BTP�7�
.J�,BJQ�.J�
1BPQNJ
�

5HE�FOLLOWING�IS�CALLED� IF�THE�
USER�SELECTS�THE�PRINTER�
OPTION�� *T�TOGGLES�BETWEEN�
HARDCOPY�OR�A�SCREEN�ONLY�
OUTPUT�

' 1#"./8�
!�"EKF@B��	
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(C�!��
.J�1$24+3�&KOQ?�6(-#6.-��6(-#.%%�
$JA�(C�

1BPQNJ

4END� INFORMATION�TO�PRINTER�
IF�THE�PRINTER�OPTION� HAS�
BEEN�SELECTED�

(ET�USERjS� INPUT�AS�A�STRING�
AND�CONVERT�IT�TO�A�DECIMAL�
NUMBER�
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,BJQ�(J>@PFRB����	� ��6FJAKS��� �� />LBN���
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/1.&1 ,�
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�MQFP
6FJA�"HKOB
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,BJQ�#BH��	
(C�1$24+3���3EBJ�6FJAKS��� ��6FJA�"HKOB�
2@NBBJ�"HKOB�����/KL�
$JA

4ET�UP�A�CUSTOM�SCREEN
�
ALONG�WITH�A�WINDOW��"LSO�
SELECT�COLOURS�AND�PRINT�
AUTHOR�S�MESSAGE�
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2@NBBJ�.LBJ�������������'FNBO�
/>HBPPB�����"��$$$��%���
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6FJA�.LBJ����������������� ��3FPHB�3KL��,QHPF
"KJ��
6FJAKS��� �� /BJ�����/>LBN���
"HS���6FJA�2>RB���"QNO�.CC�
/NFJP��
/NFJP��-.3("$�
��
/NFJP�����������
/NFJP�� HH�BCCKNP�E>O�?BBJ�P>GBJ�PK�BJOQNB�PEB�>@@QN>@U��
/NFJP��KC�PEB�@KJRBNOFKJO�I>AB�?U�PEFO�LNKDN>I��?QP�PEB���
/NFJP��>QPEKN�@>J�JKP�BT@BLP�NBOLKJOF?FHFPU�CKN�>JU� ��
/NFJP��HKOO�KN�A>I>DB�AQB�PK�PEB�QOB�KC�PEFO�LNKDN>I�� �

4ET�UP�EACH�OF�THE�MENUS�� *N�THE�CASE�OF�THE�
TWO�CONVERSION�MENUS
� NOTICE�HOW�THE�DATA�
HAS�BEEN�USED�TWICE�� �ONCE�TO�SUPPLY�THE�
TEXT�FOR�THE�MENUS
� AGAIN�TO�SUPPLY�THE�TEXT�
WHEN�A�SPECIFIC�CONVERSION� IS�TAKING�PLACE�
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5HIS� IS�THE�BIT�WHICH� SETS�UP�THE� INTERRUPT�
SUCH�THAT�A�SPECIFIC�SUBROUTINE� IS�CALLED�
WHENEVER�ONE�OF�THE�MENU�OPTIONS� IS�CHOSEN�
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5HE� iFROMj� AND� iTO j� PARTS�OF�THE�CONVERSION�WORDING�ARE�HELD� AS�
SEPARATE�TEXT�STRINGS
�FOLLOWED�BY�A�NUMERIC�VALUE�WHICH� REPRESENTS�
THE�RATION�BETWEEN�THE�TWO�UNITS��.ULTIPLYING�A�NUMBER� IN�ONE�UNIT�
BY�THE�CONVERSION�FACTOR�WILL�GIVE�THE� RESULT�IN�THE�OTHER�UNIT�
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� LTHOUGH� *jVE�HAD�A�FAIR�
NUMBER�OF�DISKS�SENT� IN�
THIS�MONTH
� *�GET�THE�
FEELING�THAT�ONCE�AGAIN�

THE�1%�AND�SHAREWARE�SCENE� IS�LESS�
THAN� INCREDIBLY�ACTIVE�AT�THE�
MOMENT��.UCH�OF�THE�STUFF�THAT� *jVE�
BEEN�SENT�IS�FAIRLY�OLD�AND�� �ONCE�
*jVE�WEEDED�OUT�THE�DEMOS�AND�
GAMES�� �THERE�ENDS�UP�BEING�LESS�
THAN�THERE�INITIALLY�SEEMED��1ERHAPS�
$OMMODOREjS�ANNOUNCEMENT�OF�THE�
"����WILL�MEAN�THAT�THINGS�PICK�UP�
AGAIN�� �OR
�ON�THE�OTHER�HAND
�
PERHAPS�THAT�ANNOUNCEMENT�WILL�
DISILLUSION�PROSPECTIVE�PROGRAMMERS�
AND�TURN�THEM�TO�OTHER�MACHINES��
0NLY�TIME�WILL�TE LL���

"NYWAY
�ON�WITH�THE�SHOW�� 0NE�
DISK�WHICH�WONjT�BE� REVIEWED�THIS�
MONTH� IS�A�STRAIGHT�RIP�OFF�OF�TWO�
HEAVY�METAL� SONGS�� /OW�*jM� NOT�
AVERSE�TO�METAL� 	ACTUALLY� IT�S�MY

@;H�.D;9>7K�DAG@6E�GB�F:7�47EF�A8�
F:7�H?Q�(��D7>73E7E
�(>GE��3@�;@O
67BF:�>AA=�3F�%39@7F;5�(397E�� �3�
B35=397�67E;9@76�FA�:7>B�KAG�
5D73F7�KAGD�IQH�6;E=�?393L;@7
STAPLE�MUSICAL� DIET

� BUT�WHAT� *� AM�
AVERSE�TO� IS� PEOPLE�JUST�USING�A�
SAMPLER�TO� RECORD� ENTIRE�TRACKS��5HE�
DISK� IN�QUESTION� HAS�A�VERY�NICE�
OPENING�SCREEN�� �REALLY�WELL�DRAWN�� �
AND�CONTAINS�TWO�TRACKS�BY�A�
HARDCORE�THRASH�BAND�� #UT�ALL� THAT�
THE� iAUTHORj� HAS�DONE� IS� RECORD�THE�
MUSIC�DIRECTLY�ON�TO�THE�"MIGA�� )E�
EVEN�THANKS�A�FRIEND�ON�THE� LOADING

/;4G�<F�(��

�"$&++"/0


� � � �@ @ � � * �
1%�IS�A�GENERAL�
TERM�WHICH�MANY�PEOPLE�
INCORRECTLY�USE�TO�REFER�TO�ALL�
FREELY�DISTRIBUTABLE�SOFTWARE��*N�
FACT
�1%�	WHICH�STANDS�FOR�1UBLIC

ENCOURAGES�
SOFTWARE�AUTHORS�
TO�WRITE�MORE�

PROGRAMS�� �AND�IF�THEY�DONjT
�THE�
"MIGA�SCENE�WILL�BE�A�POORER�
PLACE�

%OMAIN
�SOFTWARE�IS�ONLY�ONE�
BRANCH�OF�THIS�AREA��THE�OTHER�
MAIN�ONE�IS�SHAREWARE�

&SSENTIALLY
�1%�SOFTWARE�MAY�
BE�COPIED�AND�USED�BY�ANYONE
�
ALTHOUGH�SOME�AUTHORS�PLACE�
RESTRICTIONS�SUCH�AS�NOT�ALLOWING�A�
1%�LIBRARY�TO�CHARGE�MORE�THAN�A�
CERTAIN�AMOUNT�FOR�THE�DISK�

4HAREWARE
�ON�THE�OTHER�HAND
�
SHOULD�BE�TREATED�MORE�LIKE�
COMMERCIAL�SOFTWARE�

"LTHOUGH�YOU�ARE�ALLOWED�TO�
COPY�AND�PASS�AROUND�SHAREWARE�
PROGRAMS
�IF�YOU�LIKE�ONE�THEN�YOU�
SHOULD�PAY�THE�REQUESTED�FEE�TO�
THE�AUTHOR�� �ITjS�NORMALLY�ONLY�_���
OR�LESS
�AND�OFTEN�ENTITLES�YOU�TO�
AN�UPGRADED�VERSION�OR�A�PRINTED�
MANUAL�

1AYING�YOUR�SHAREWARE�FEES

�4A�!�C4FF�BG;8E�C8BC?8�6BC<8F�B9�
(��

:ES�� �THATjS�THE�WAY�THAT�IT�GETS�
TO�A�WIDE�AUDIENCE��+UST�MAKE�
SURE�THAT�YOU�HAVE�FOLLOWED�THE�
AUTHORjS�REQUIREMENTS�FOR�
DISTRIBUTION�� �NORMALLY�THAT�YOU�
DONjT �CHARGE�MORE�THAN�A�CERTAIN�
AMOUNT�FOR�THE�DISK
�OR�THAT�YOU�
MAKE�SURE�THAT�ALL�THE�
DOCUMENTATION�IS�INCLUDED�ON�THE�
DISK�

:OU�CAN�ALSO�PASS�ON�
SHAREWARE�� �BUT�NOT�ANY�
REGISTERED�COPIES�OF�PROGRAMS��*F
�
WHEN�YOU�PAY�YOUR�SHAREWARE�FEE
�
THE�AUTHOR�SENDS�YOU�AN�IMPROVED�
VERSION�OF�THE�PROGRAM
�THEN�BE�
CAREFUL�NOT�TO�GIVE�THAT�OUT��:OU�
SHOULD�ONLY�PASS�ON�UNREGISTERED�
SHAREWARE�

5HIS� IS�JUST�ONE�OF�THE�MANY�PREc
CREATED�MAPS�AVAILABLE�ON�THE�
SEPARATE�GRAPHICS�DISK�FOR�3&..�
AND�3".4��"S�WELL�AS�THIS�� �A�
iPLATFORMS�AND� LADDERSj� TYPE�GAME�
BACKGROUND�� �THERE�ARE�SOME�VERY�
INTRICATE�SPACESHIP�TYPE�BACKDROPS

SCREEN�FOR� LENDING�HIM�THE� RECORD��
5HIS� IS�NOT� iCREATIVE�SAMPLING�
� ITjS�
PIRACY��4TOP�DOING�IT�

0THER�THAN�THAT
�THERE�ARE�TWO

REALLY�GREAT�PACKAGES�THIS�MONTH��
'7=D; J?9 �* 7=;I 
� A�COMPLETE�%*:�DIS�
MAGAZINE�KIT
� AND�� ;IA � .EF� 0?:;E�
*79A�� 
� A�COLLECTION�OF�A�DOZEN�VIDEC�
PROGRAMS� PLUS�A�PRINTED�MANUAL�FRON�
"NGLIA�� 1LUS
� OF�COURSE
� THE�PICK�OF�
THE�DISKS�THAT�HAVE�FALLEN�THROUGH�M�
LETTERBOX�THIS�MONTH���

/"**��+!�/�*0
'ROM�%EJA�7U�SOFTWARE
,�'' �IS�A�MAP�CREATOR
� AND�,�'- �
IS�3OBBIEjS�"MAZING�.AP�4CROLLER��
#OTH�PROGRAMS�WERE�WRITTEN� BY�
3OBBIE�.ILLER
� BOTH� ARE� LICENSEWARE
�
AND�BOTH� REQUIRE� �.B�OF�3".��5HEY�
WERE�WRITTEN� IN�".04
� AND� PROVIDE�A�
COMPLETE�ENVIRONMENT�FOR�CREATING�
AND�VIEWING�MAPS�AND�BACKGROUND�
GRAPHICS� FOR�GAMES�� #OTH�A�COMPILEC�
STAND�ALONE�VERSION� AND�A�VERSION�
WHICH� REQUIRES�".04�ARE� PROVIDED�OI�
THE�DISK
� AND�THEREjS�ALSO�A� SEPARATF�
LICENSEWARE�DISK�OF�GRAPHIC�SCREENS�
AND�MAPS�AVAILABLE�

*N� FACT
� THE�WORD� iMAPSj� IS�
PERHAPS�A� LITTLE�MISLEADING�� REALLY
�
THE� PROGRAM�SEEMS� INTENDED�MAINLY�
TO�CREATE� BACKDROPS�FOR�GAMES
�

MUSIC�OR�
WHATEVER��5HE�
PROGRAM�SEEMS�TC�
OPERATE� BY�
IMPORTING�*''S�ANT�
SPLITTING�THEM�UP�
INTO� iTILESj� OF�USER�
DEFINABLE�SIZE��
5HESE�TILES�CAN�
THEN�BE�PLACED�ON�
THE� iMAPj��"N�
EXAMPLE� SET�OF�
TILES� IS� PROVIDED� IR�
THE�FORM�OF�RAILWA��
TRACKS
� AND�USING�
THEM� IT�IS�EASY�TO�
SEE�THAT�CREATING�
A� LARGE�RAILWAY�

NETWORK�ON�SCREEN�WOULD� BE�VERY�
EASY� IN�,�''�� )OWEVER
� *jM�A� LITTLE�
UNSURE�AS�TO�EXACTLY�WHO�WOULD� FIND�
THE� PROGRAM�OF�REAL� USE�� (AMES�
DESIGNERS �1ERHAPS
� BUT� *� IMAGINE�
THAT�BACKDROPS�TO�GAMES�ARE�USUALLY�
CREATED� IN� iNORMALj� ART�PACKAGES�

5HE�PROGRAMS�THEMSELVES�ARE�
WELL�WRITTEN
� ALTHOUGH� THE

CONTINUED�ON�PAGE���	

/�1&+$�1%"�-/,$/�*0
+UST�TO�BE�AWKWARD
� *� RATE�THE�SOFTWARE�THAT� *� REVIEW�IN�TWO�
DIFFERENT�WAYS
�DEPENDING�ON�WHAT� IT�IS��%ISK�MAGAZINES
�
COLLECTIONS�OF�CLIP�ART�AND�THE� LIKE�ARE�GIVEN�A� iVALUE�FOR�MONEYj�
RATING
�SINCE�YOUjRE�PAYING�FOR�ONE�THING�ON�THE�ENTIRE�DISK��4INGLE�
PROGRAMS�WHICH�APPEAR�IN�A�COLLECTION�OF�OTHERS
�OR�PROGRAMS�
WHICH� *jVE�DOWNLOADED�FROM�BULLETIN�BOARDS
�ARE�GIVEN�A� iPROGRAM�
RATINGj
�WHICH� REFLECTS�HOW�GOOD� *�THINK�THEY�ARE
� TAKING�INTO�
ACCOUNT�USABILITY
� BUG�PROOFNESS�AND�SO�ON��#OTH�RATINGS�ARE�OUT�OF�
A�MAXIMUM�POSSIBLE����
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DOCUMENTATION�DID� LEAVE�ME�A� LITTLE�
AT�A� LOSS�AS�TO�EXACTLY�HOW�TO�USE�
THEM�� �BE�PREPARED�FOR�A�FAIR�BIT�OF�
EXPERIMENTATION��5HE�ONLY� REAL�
CRITICISM� *� HAVE�WITH� THE� PROGRAMS� IS�
THE�FACT�THAT�THEY�USE�THE�STANDARD�
".04�FILE�SELECTOR��0,
� ITjS� NOT�
3OBBIEjS�FAULT
� BUT�PERSONALLY� *� FIND�
THIS� REQUESTER�TO� BE�ONE�OF�THE�WORST�
ABOUT��5HEREjS�NO�BUTTON�TO�CHANGE

SUBJECT�� �ALL� YOU� ASTROLOGERS�OUT�
THERE�WILL� BE� LAUGHING�YOURSELVES�
STUPID� THAT� *jVE�NEVER�HEARD�OF�THIS�
IMPORTANT�EVENT�	OR�PERSON
�� 4TILL
�
SUCH� IS� LIFE�

$REATING�A� NEW�CHART� IS� SIMPLE�
JU S T�SELECT�THE� iNEW�CHARTj� OPTION
FROM�THE�0PTIONS�MENU�AND�ENTER�THE
DATA��5HE�DATA�ENTRY�SCREEN� ISNjT �AS
USER�FRIENDLY�AS� IT�COULD� BE�� MAKE�A
MISTAKE�AND�THE�SCREEN�FLASHES

WHATEVER�YOU�TYPED�DISAPPEARS�AND

YOU� HAVE�TO�TRY
AGAIN�� *� HAD
TROUBLE�WITH�ONE

U T � � b � � g q � OF�g E � F IE LD S � �
-ON4� ���g��&� \ � WASNjT �TYPING

@ � SOMETHING� IN�
�:>*5��<��><9<� D

4UN� ��e��j(EN� @ � 
� 
� ��� �
)OC� ��e���$AP� q � FOUND�THAT�THE
�EN� �4e���5AU� * � PROGRAM�WOULDNjT
l4R� LLe���$AN� * � LET�ME�28T�OR�EXIT
52;*� �5G�����;� � �=1.�-*=*�.7=;B�

1%�����C5.�G2;�
�<,;..7�>75.<<��
/�� �� ��l�_5Ab� * � WORKED�OUT�WHAT��ST� ��e����(EN� q � 
� �� 

)�C� �Ie���1IS� q � THE� RIGHT�FORMAT�
'OR� ��g���$AP� q � e � 


k � WAS�� *N�THE�END� *

ISSUE�� 	*NCIDENTALLY
�VERSION������OF�
THAT�PROGRAM� IS�NOW�OUT�� IT�
MULTITASKS
�WHICH�WAS�THE�ONLY�REAL�
CRITICISM� *� HAD�OF�VERSION������


1EH:�*EM;H�IS� A�SPELLING�
CHECKER
�WITH�A�FEW�ADDITIONAL�
GOODIES� BUILT�IN�� 3EADING�THE�DOC�FILE�
DOESNjT�GET�OFF�TO�A�GOOD�START
�
THOUGH�� �THE�AUTHOR�SAYS�THAT� k IF�YOU�
FIND� ANY�SPELLING�ERRORS� IN�THIS�
DOCUMENT�THEN� THIS� IS�BECAUSE
� DUE�
TO� RELEASE�DEADLINES
� THERE�WASNjT�
TIME�TO�SPELL�CHECK�THESE�
INSTRUCTIONS�l� 'OR�INSTRUCTIONS�ON�HOW�
TO�USE�A�SPELLING�CHECKER �0H
�
PLEASE�

5HE� PROGRAM�COMES�ON�A�SELF��
BOOTING�DISK
�WHICH�DISPLAYS�A�SIMPLE�
MENU�� �' L�TO�RUN�THE�PROGRAM
� '��FOR�
INSTRUCTIONS�AND� SO�ON��5HE�PROGRAM�
AND�ASSOCIATED�FILES�CAN
� OF�COURSE
�
BE�COPIED�TO�A�HARD�DISK�AND� RUN�
FROM�THERE�

'��PRODUCES�A�FILE�WHICH�DETAILS�
WHERE�TO�SEND� THE�_��OR�MORE�
SHAREWARE�FEE
� AND�ALSO�GIVES�SHORT
�
LUCID� REASONS�FOR�WHY�YOU� SHOULD

"STRO �IS�BILLED�AS�A� iPROFESSIONAL�
ASTROLOGY�PROGRAMj��"DDITIONAL�
MODULES�CAN�BE�PURCHASED�TO�
INCREASE� ITS�FUNCTIONALITY

DRIVES
� AND�THE� iGO�TO�PARENTj� ICON� IS�
A�TINY�CIRCLE�� �HARDLY� INTUITIVE�

*F�MY�	RATHER�WOOLLY
�DESCRIPTION�
SUGGESTS�A� PROGRAM�THAT�YOU�WOULD�
FIND� USEFUL
�YOUjRE�UNLIKELY�TO�BE� PUT�
OFF�BY�SUCH�MINOR�POINTS�� "ND� THE�
FACT�THAT�THE�MAIN�DISK�CONTAINS�
SOURCE�CODE�AS�WELL� AS�THE�PROGRAM�
ITSELF�IS�AN�ADDED�BONUS�� "LL� IN� ALL
� A�
NICE�EFFORT�� �BUT�SOME�MORE�
DESCRIPTIVE� INFORMATION� ON�JUST�WHAT�
THE�PROGRAMS� ARE� INTENDED�FOR�WOULD�
HAVE�BEEN�NICE�
1ROGRAM�RATING�������������������������� � ���

�01/,���
1%�4OFT�DISK�7���
� I JHE �IS�A� �PROFESSIONAL� ASTROLOGY�
PROGRAMl 
� SUPPLIED�ON�A�SELF�BOOTING�
DISK�� *T�WAS�WRITTEN�BY�%AVE�
8ILKINSON
�WHO�SELLS�ADD�ON�MODULES�
TO�EXTEND� ITS�FUNCTIONALITY�� �A� NICE�
IDEA
�WHICH�OTHER�SHAREWARE�AUTHORS�
MIGHT�LIKE�TO�CONSIDER�

��AL�CEBFC86G<I8�
4FGEB?B:8EF�JBH?7�
58�J8??�47I<F87�GB�
6;86>�BHG��FGEB�����

/OW
� *jM�NOT�AN�ASTROLOGER�
MYSELF�	SURPRISE
� SURPRISE
�BUT�
CERTAINLY�� I JHE �LOOKS� IMPRESSIVE��
8HEN� IT jS�FIRST� LAUNCHED
� IT�DISPLAYS�
THE�ASTROLOGICAL�CHART�FOR�SOMETHING�
	OR�SOMEONE
�CALLED�"GI�.A��5HIS�
PROBABLY�SHOWS�MY� IGNORANCE�OF�THE
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"STRO jS�DATA� INPUT�SCREEN� ISNjT �THE�
MOST�USER�FRIENDLY�IN�THE�WORLD
� BUT� IT�
DOES�THE�JOB�ADEQUATELY

RE�BOOTED�THE�"MIGA�AND� READ�THE�
DOCUMENTATION� FILES�

"CTUALLY� INTERPRETING�THE�CHART�
THATjS� PRODUCED� IS
�OF�COURSE
�THE�
WORK�OF�THE�USER�� #UT�THE�DRUDGERY�
AND�HARD�WORK�OF�ACTUALLY�CALCULATING�
THE�THING� IN� THE�FIRST�PLACE� IS� HANDLED�
VERY�QUICKLY�	IN� ABOUT�THREE�SECONDS
�
BY��IJHE ��"DD�ON�MODULES
� COSTING�
BETWEEN�_��AND�_��
� INCLUDE�
DIFFERENT�CUSPS
� THE�ABILITY�TO�SAVE�TO�
DISK�AND�SCREENDUMP
� CALCULATE�
MIDPOINTS
� DISPLAY�GRAPHICAL� ASPECT�
WHEELS
� OUTPUT�PLANETARY�DATA�TO�
SCREEN� AND� PRINTER�AND�SO�ON�

�I JHE �IS�A� PERFECT�EXAMPLE�OF�A�
NICHE�MARKET�PROGRAM�WHICH�
PERFORMS� ITS�CHOSEN�TASK�EXTREMELY�
WELL��"NY�PROSPECTIVE�OR�CURRENT�
ASTROLOGERS�OUT�THERE�WOULD� BE�WELL�
ADVISED�TO�CHECK�THIS�ONE�OUT��0F�
COURSE
� SOME�OF�US�DONjT�BELIEVE� IN�
THE�STUFF�IN�THE�FIRST�PLACE���
1ROGRAM�RATING�������������������������� � ���

4,/!�-,4"/�3&�
�
1EH:�*EM;H�IS�A�COMPILED�".04�
SHAREWARE�PROGRAM�BY�4TEVEN�
3ENNOCKS
�WHOSE�*EM;H�7I; �
PROGRAM�WAS� REVIEWED� IN� THE�+ULY

REGISTER�THE�PROGRAM�� /ICE�ONE
�
4TEVEN�� �MORE�PROGRAMS�SHOULD�
EXPLAIN�WHY�REGISTERING� IS� IMPORTANT
�
RATHER�THAN�JUST�SAYING� k REGISTER�NOWl

SHAREWARE�AUTHORS�WHO�CASH�YOUR�
CHEQUE� AND�DONjT�EVEN�SEND� A�NOTE�
OF�THANKS�

8HEN� RUN
� THE�PROGRAM�
AUTOMATICALLY� LOADS�THE�SUPPLIED�
�
����WORD�DICTIONARY�AND� PRESENTS�
THE�MAIN�OPTION�SCREEN��
6NFORTUNATELY�1EH:�*EM;H�DOESNjT�
MULTI�TASK�PROPERLY�	AT� LEAST
� *�
COULDN�T�MAKE� IT

�AND� IT� ISNjT

�/BE7�(BJ8E�<F�4�
?<GG?8�FHEE84?�<A�<GF�

FC8??<A:�
4?G8EA4G<I8F��

5HIS�GRAB� IS�FROM�AN�ANIMATION�
CALLED� i$ARLING�"Dj
� BY�/EIL�$OOPER�
OF�THE�8OODHOUSE�)IGH�4CHOOL

AND�NOT�GIVING�ANY�REASON�� *N�THE�
CASE�OF�1EH:�*EM;H��THERE� IS�AN�
ADDED� INCENTIVE�TO� REGISTER��YOU�WILL�
RECEIVE�AN� ��
����WORD�DICTIONARY�
WITHIN����HOURS�OF�YOUR�SHAREWARE�
FEE� BEING�RECEIVED��"GAIN
�THIS�
SERVICE� IS� A�NICE�CHANGE�FROM�THOSE

COMPATIBLE�WITH�MY�SCREEN� SAVER�
5HE�FIRST�OPTION� *� TRIED�WAS�THE�

BASIC�SPELLING�CHECKER��5HIS�
PRODUCES�A�SCROLLING�COPY�OF�YOUR�TEXT�
FILE�ON�THE�SCREEN
�WITH�UNKNOWN�
WORDS�HIGHLIGHTED�� #ECAUSE�THE�BASIC�
DICTIONARY�SUPPLIED�	UNTIL�YOU� REGISTER
�
HAS�SO�FEW�WORDS
� EVEN�BASICS� LIKE�
iO F � AND� iDOj�WERENjT� RECOGNISED� UNTIL�
THEY�WERE�ADDED�TO�THE�DICTIONARY�
5HE� �SUGGEST�� OPTION� FOR�UNKNOWN�
WORDS�BRINGS� UP�SOME���� ER����
INTERESTING�ALTERNATIVES�� FOR�INSTANCE
�
WHEN� *� ASKED�FOR�ALTERNATIVES�TO�
iDISPLAYj� 	YES
� IT�WAS�SPELLED�
CORRECTLY
� BUT� *�WAS�EXPERIMENTING
�
THE� PROGRAM�SUGGESTED� iBRINDISIj�
	WHAT�THAT 
�OR� iCRISPIESj�� 3ATHER�
SURREAL
� *� THOUGHT�

5HE�SPELLING�CHECKER�WORKS�AT�A�
REASONABLE� PACE�ALONG� INDIVIDUAL�
LINES
� BUT� LINES�SCROLL� UP�RATHER�
SLOWLY
�WHICH� REDUCES�THE�OVERALL�
SPEED�QUITE�CONSIDERABLY�� 6NKNOWN�

WORDS� ARE� HIGHLIGHTED
�
AND�CAN�BE� IGNORED
�
ADDED�TO�THE�
DICTIONARY�OR�
SUGGESTIONS�SOUGHT��
6NFORTUNATELY
� THEREjS�
NO�WAY�TO�CANCEL� A�
CHECK�UNTIL� AN�
UNKNOWN�WORD� IS�
FOUND�� �SO� IF�YOU�
CHANGE�YOUR�MIND� HALF�
WAY�THROUGH�A� LONG
�
PERFECTLY�SPELLED�
DOCUMENT�YOUR�ONLY�
OPTION� IS�TO� RE�BOOT�
THE�"MIGA�

4TRANGELY
� THERE�
IS�NO�WAY�OF�TYPING�IN�
A�DIRECT� REPLACEMENT�

FOR�A�MIS�SPELLED�WORD�� IF�YOU�DONjT�
HAVE�THE� RIGHT�VERSION� IN�THE�
DICTIONARY�� �OR� IF�THE�SUGGESTIONS�
DON�T�INCLUDE�THE�CORRECT�VERSION�� �
THEREjS�NO�WAY�TO�CHANGE� IT�FROM�
WITHIN�1EH:�*EM;H�� 4OMETHING�THAT�
NEEDS�CHANGING�IN�THE� NEXT�VERSION
�
METHINKS�

CONTINUED�ON�PAGE����
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0THER�OPTIONS�AVAILABLE� INCLUDE�A�
	VERY�FAST
�ANAGRAM� SOLVER
�WHICH�
ALSO�GIVES�THE�-9H788 B; �SCORE�FOR�THE�
WORD� INPUT
� AND�A�CROSSWORD�SOLVER
�
WHERE�WORDS�ARE�ENTERED�WITH� A�
QUESTION�MARK�FOR�ANY�UNKNOWNS��5HE

4ONIC� IS�AN�ANIM�BRUSH�CREATED�BY�
.ILES�,UZMANOV
�OF�THE�8OODHOUSE�
)IGH�4CHOOL
�AND�CAN�BE�FOUND�ON�
THE�"-'�"�DISK

PROGRAM�WILL� SCAN� THE�DICTIONARY�AND�
PRODUCE�ANY�WORDS�WHICH�MATCH�

'INALLY
�YOU�CAN� SAVE�THE�
DICTIONARY�UNDER�A�DIFFERENT�NAME�� �
YOU�MIGHT�WANT
� FOR� INSTANCE
� TO� KEEP�
DIFFERENT�DICTIONARIES�FOR�DIFFERENT�
FOREIGN� LANGUAGES�

:ET�AGAIN
�4TEVEN�HAS�COME�UP�
WITH�A�WINNER�� %ESPITE�THE�SOUND��
EFFECTS�THAT�ACCOMPANY�EVERY�MOUSE�
CLICK
� AND�WITH�THE�EXCEPTION�OF�THE�
ABILITY�TO�DIRECTLY�ENTER�A�CORRECTION�
AND�THE�SLOW�SCROLLING�SPEED
� BOTH�OF�
WHICH� *�M�SURE�WILL� BE�ADDRESSED� IN�
THE� NEXT�VERSION�OF�THE� PROGRAM
� *�
CAN�THOROUGHLY�RECOMMEND� 1EH: �
*EM;H�
1ROGRAM�RATING�������������������������� � �� �

�)#
���+&*�1&,+0
8OODHOUSE�)IGH�4CHOOL
%AVID�1ERKS�WROTE�TO�ME�WITH� A�DISK�
CONTAINING�ANIMATIONS� PRODUCED�BY�
�TH�YEAR�PUPILS� 	���TO� ���YEARS�OLD
�
AT�THE�8OODHOUSE�)IGH�4CHOOL�
%AVID�SAYS�THAT� �WHILE�THE�
ANIMATIONS�MAY�NOT�BE�UP�TO�THE�
STANDARD�OF�MORE�EXPERIENCED�
ANIMATORS
l� HE�THOUGHT�*� MIGHT� LIKE�TO�
HAVE�A� LOOK�AT�IT�

8ELL
� %AVID
� ALTHOUGH�YOU�RE� RIGHT�
THAT�NONE�OF�THE�SAMPLES�ARE�GOING�
TO� PUT�&RIC�4CHWARTZ�OUT�OF�BUSINESS�
RIGHT�NOW
�THEREjS�CERTAINLY�A� LOT�OF�
PROMISE� HERE�

5HE�DISK� IS�SELF�BOOTING�AND�
CONTAINS� ���DIFFERENT�ANIMATIONS
�
INCLUDING�THE�RESULTS�OF�AN� ART�PROJECT

ON�COMPUTER�ANIMATION
� FOUR�ANIM�
BRUSHES
� AND�A�COUPLE�OF�PROGRAMS�
WHICH�WERE�USED�TO�CREATE�SOME�OF�
THE� IMAGES�� �THESE�WERE�NOT
� OF�
COURSE
�WRITTEN� BY�THE� PUPILS�

"PPARENTLY�ALL� THE�ANIMATIONS�
WERE� PRODUCED�DURING�ART�LESSONS�AT�
THE�SCHOOL�OR�AT�THE�AFTER�SCHOOL

$OMPUTER�(RAPHICS�$LUB�� *�
WISH� THE�ART�TEACHERS�AT�MY�
SCHOOL� HAD�BEEN�THAT�
INNOVATIVE�
5HE�DISK� *�WAS�SENT�IS�
APPARENTLY�ONE�OF�SEVERAL�
PRODUCED�BY�THE�SCHOOL
�
AND� IS�AVAILABLE�FOR�_��
FROM�%AVID�1ERKS
�
8OODHOUSE�)IGH�4CHOOL
�
)IGHFIELDS�"VENUE
�
5AMWORTH� #����+#�

1,2 %�16-&+$�
121,/
/#4�DISK�$-6��
.EK9>� .OF?D=� .K JE H�IS�A�
LICENSEWARE�PROGRAM�
WRITTEN� BY�&DDIE�%EWHURST�
IN�".04�� *TS�AIM
�
UNSURPRISINGLY
� IS�TO�TEACH�
TOUCH�TYPING�� *T�DOES�THIS�
THROUGH�A�SERIES�OF�LESSONS�
AND�EXERCISES
� RANGING�
FROM� REPEATEDLY�HITTING�ONE�

KEY�TO�TYPING�WHOLE
� �
����PLUS�WORD�
PASSAGES�

"S�YOU�TYPE
� THE� LETTERS�YOU�ARE�
REQUIRED�TO� HIT�ARE� LIT�UP�ON�THE�
DISPLAY�OF�THE�KEYBOARD�WHICH�
APPEARS�ON�THE�SCREEN��5HIS�DISPLAY�
ALSO�HAS�A�COLOUR�CODING�TO�SHOW�
WHICH�FINGERS�SHOULD� OPERATE�WHICH�
KEYS�

5HE�PROGRAM�HAS�A� RANGE�OF�
OPTIONS�SUCH�AS�WHETHER�TO� PLAY�A�
SOUND�WHEN�A�KEY�IS�HIT
�WHETHER�TO�
FORCE�YOU�TO�USE�THE�BACKSPACE�KEY�
WHEN�YOU�HIT�THE�WRONG� LETTER�AND�SO�
ON�

5HERE�ARE�TWO�DIFFERENT�FINGERING�
POSITIONS�SUPPORTED�BY� .EK9>� .OF?D= �
.KJEH
� ALTHOUGH�NEITHER�IS�EXACTLY�THE�
ONE�WHICH� *� LEARNED� 	FROM�'7L?I �
�;79ED � .;79>;I� .OF?D=�� A�
COMMERCIAL�TYPING�TUTOR�PROGRAM
�

5HE�ACTUAL� LESSONS�SEEM�TO�BE�
PRETTY�CONVENTIONAL
� IF�A� LITTLE�OLD��
FASHIONED�� �AFTER�ALL
�DO�YOU� REALLY�
WANT�TO�SPEND�THE�FIRST�FIVE�MINUTES�
JUST�HITTING�THE� � F � AND� iJ j� KEYS �"ND�
WHILE�THINGS�DO�GET�BETTER�AS�THE�
LESSONS�PROGRESS
� *�FIND�THAT� ITjS�
MUCH� HARDER�TO�HIT�RANDOM�
COMBINATIONS�OF�KEYS�THAN� IT� IS�TO�
TYPE�REAL�WORDS�

5HE�PROGRAM�ONLY�PROVIDES� BASIC�
ANALYSIS�� NUMBER�OF�WORDS�TYPED
�
SPEED� IN�WORDS� PER�MINUTE
� NUMBER�
OF�ERRORS�AND�A� PERCENTAGE� RATING�FOR�
ACCURACY��5HERE�SEEMS�TO�BE�NO�
RECORD� KEPT�THAT
� SAY
�YOU�
CONSISTENTLY�MISSED�THE�.� KEY�� �
ALTHOUGH�PERHAPS�THATjS�TOO�MUCH�TO�
ASK�FOR�

*F�YOU�FEEL�THE�DESIRE�TO� LEARN�HOW�
TO�TOUCH�TYPE�	AND� *�THOROUGHLY

.AGNETIC�1AGES�ARRIVED�ON�MY�DOORSTEP�TWICE�WITHIN�ABOUT�A�WEEK��ONCE�
FROM�1%�4OFT�AND�ONCE�FROM�THE�AUTHOR�HIMSELF
�.ARK�(LADDING
�WHO� LIVES�IN�
/EW�;EALAND��"ND�BOY�AM� *�GLAD�THAT� *jVE�HAD�A�CHANCE�TO �PLAY�WITH� IT��.ARK�
IS�THE�EDITOR�OF�A�DISK�MAGAZINE�CALLED�"MSMAG
�AND�.AGNETIC�1AGES� IS�A�SET�
OF�THREE�PROGRAMS�WHICH�ALLOWS�YOU�TO�CREATE�AND�DISPLAY�YOUR�OWN�DISK�
MAGAZINE��5EXT�AND�GRAPHICS�CAN�BE�COMBINED�ON�A�PAGE
�YOU�CAN�SET�UP�
ICONS�WHICH�ALLOW�THE�USER�TO�BRANCH�TO�OTHER�PARTS�OF�THE�MAGAZINE�AND�
SOUND�AND�MUSIC�CAN�BE�PLAYED�AT�ANY�TIME�� �SPECIFIC�MUSIC�OR�SOUNDS�WHEN�
ICONS�ARE�PRESSED
�OR�AN�OVERALL� iTHEME�TUNEj�WHICH�CONTINUOUSLY�PLAYS�
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&X�ANP�*�ETTA�G�%1�A�I �N T �FIN �IN �
& XANP *E) AG �6 S�I �NG%1A�I �N T �
&XANPLE.AG�)4.�
& X A N P LE ) A G �/ E D IA P H ILE �
&XANPLE.AG�4OUND1AGE�
& XANP LE TTA G �( RA PH IC1 AGE �
& XAN P LE) AG �/ 54 $ FLR T15 LE

&NTRIES�
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.AGNETIC�1AGE�S�0RGANISER�IS�WHERE�ALL�THE�MAGAZINE�PAGES�ARE�PUT�
TOGETHER�IN�THE�CORRECT�ORDER��5HE�DEMONSTRATION�VERSION�LACKS�THE�4AVE�
COMMAND
�SO�YOU�LL�HAVE�TO �REGISTER�YOUR�COPY�BEFORE�YOU�CAN�ACTUALLY�
CREATE�ANY�REAL�MAGAZINES

5HE�.AGNETIC�1AGES�EDITOR�ENABLES�YOU�TO�CREATE�TEX T�AND�PICTURE�BOXES�
VERY�SIMPLY��0NCE�A�BOX�HAS�BEEN�PLACED�ON�THE�PAGE
� IT�CAN�BE�MOVED�AND�
RESIZED�SIMPLY�BY�CLICKING�AND�DRAGGING�� �SO�THE�INITIAL�DIMENSIONS�DONjT �
REALLY�MATTER�TOO�MUCH

*�$+"1& �-�$"0� �
��
1%�4OFT�DISK�7���
' 7=D; J?9 �*7=;I �REALLY� IS�AN�
IMPRESSIVE�PACKAGE�� .ARK�SAYS�THAT�
THERE� ARE� �A�MODEST�NUMBER�OF�
USERS�SCATTERED�AROUND�THE�GLOBE���
*jM�SURPRISED�THAT�THE�NUMBER�IS�
ONLY�MODEST�� �THIS�PACKAGE
� FOR�A�
SHAREWARE�FEE�OF�JUST����
� IS�
INCREDIBLY�EASY�TO�USE�AND�PRODUCES�
A� REALLY�PROFESSIONAL�LOOKING�END�
PRODUCT�

5HE�PACKAGE� IS�MADE�UP�OF

THREE�SECTIONS�� &DITOR
�0RGANISER�
AND�%ISPLAYER��5HE�&DITOR�IS�THE�
PROGRAM�WHERE� PAGES�AND�ARTICLES�
ARE�CREATED��5EXT�AND�GRAPHICS�
BOXES�CAN�BE�CREATED
� SOUNDS�AND�
MUSIC� INCORPORATED�AND�ACTUAL�TEXT�
AND� IMAGES� IMPORTED�

5HERE�ARE�ALSO�THE� LITTLE�THINGS�
LIKE�CONTROL�OF�THE�COLOUR�PALETTE�
BUILT�IN�� �IN�FACT
� NOTHING�IS�MISSING�
AT�ALL�� *T� IS�EASY�TO�USE
� AND� *jM�
AMAZED�THAT�.ARK�HASNjT �TAKEN� IT�
THAT� LITTLE�BIT�FARTHER�AND� I I I� � I I I I�
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RECOMMEND� IT�� IF�NOTHING�ELSE
� TYPING�
WHILE�STARING�OUT�OF�THE�WINDOW�
INSTEAD�OF�STARING�AT�THE�KEYBOARD� IS�
GUARANTEED�TO� IMPRESS�YOUR�FRIENDS
�
IF�NOTHING�ELSE
�AND�YOU�WERE�
INTENDING�TO�DO� IT�BY�BUYING�ONE�OF�
THE�MANY�BOOKS�ON�THE�SUBJECT
�THEN
*� WOULD�STRONGLY�RECOMMEND� .EK9>�
.OF?D=�.K JE H�INSTEAD�� *T�S� LIKELY�TO�BE�
CHEAPER�THAN�A�BOOK
� AND�AT� LEAST�
YOUR�"MIGA�WILL� BE�DOING�SOMETHING�
OTHER�THAN�ACTING�AS�A�VERY�EXPENSIVE�
TYPEWRITER�

0N�THE�OTHER�HAND� 	AND� *� KNOW�
THAT�*� SHOULDNjT�DO�THIS� IN� A�1%�
COLUMN

� IF�YOUjVE�GOT�THE�MONEY�TO�
SPARE
�GO�FOR�'7L?I ��;79ED � .;79>;I �
.OF?D=�INSTEAD�� IT jS�MORE�FUN
� AND�
DOES�THE�JOB�WELL�
1ROGRAM� RATING�������������������������� � �� �

1%4OFTjS�DISK�7����HAS�SOME�GREAT�
%ISNEY�IMAGES
� LIKE�THE�ONE�ABOVE��
4OME
� ON�THE�OTHER�HAND
� ARE�ALMOST�
UNRECOGNISABLE�AS�%ISNEY�CHARACTERS

4�)1�!&0+"6� )&-��/1
1%�4OFT�DISK�7���
5HIS�DISK
� ALTHOUGH�APPARENTLY�SELF��
BOOTING
�MANAGED� TO�CRASH�MY�"MIGA�
EVERY�TIME
� BEFORE�ANYTHING�USEFUL�
HAD�HAPPENED�WHEN� *�TRIED�TO� BOOT

� !9�4A�4HGB5BBG<A:�
7<F>�7B8FA�G�

4HGB5BBG��6;86>�9BE�
7B6H@8AG4G<BA

9<?8F

FROM� IT�� )OWEVER
�CHECKING�OUT�THE�
iREAD�MEj� FILE� 	WHICH�DOESN�T�HAVE�AN�
ICON
�AND� IGNORING�SOME�OF�THE�
INSTRUCTIONS� IT�CONTAINED
� LEAD�ME�TO�
TRY�PUTTING�THE�DISK� IN�%'0�� AND� TYPING�
iEXECUTE�DF0�START�EXj �� )EY�PRESTO
�
THE�TITLE�SCREEN�APPEARED
� AND�
EVERYTHING�WORKED�FINE��8HICH�GOES�
TO�SHOW�� IF�AN� AUTOBOOTING�DISK�
DOESNjT�AUTOBOOT
� CHECK�FOR�
DOCUMENTATION� FILES�AND�TRY�
EXAMINING�THE� iSTARTUP�SEQUENCEj� FILE

FOR�CLUES�AS�TO� HOW�TO�MAKE� IT�WORK�
FROM�THE�$-*� OR�8ORKBENCH�

5HE�DISK�WAS�PUT�TOGETHER�BY�
7ICTOR�*SSA
� AND�TAKES�THE�FORM�OF�A�
LARGE�NUMBER�OF�DRAWINGS�OF�%ISNEY�
CHARACTERS
� LINKED�TOGETHER�WITH�
MUSIC�FROM�%ISNEY�FILMS�

5HE�MUSIC� ISN�T�DIGITISED
� AND� IS�
PLAYED�BACK�AS�TWO�CHANNEL� SOUND�
USING�SOME�FAIRLY�NAFF�SOUNDS��5HE�
LIKENESS�OF�THE� ILLUSTRATIONS�TO�THE�
%ISNEY�ORIGINALS� RANGES�FROM�
EXCELLENT�	%ONALD�%UCK�AND�1LUTO�
PARTICULARLY�GOOD
�TO�DREADFUL� 	IF�YOU�
CAN� RECOGNISE�.ICKEY�.OUSE�FROM�
SOME�OF�THE�PICTURES�THAT�ARE�
DISPLAYED�YOUjVE�GOT�A� RATHER�BETTER�
EYE�THAN� *� HAVE

� BUT�EVEN�WHEN�THE�
CHARACTERS�DONjT� RESEMBLE�THE�
ORIGINALS
�THE� ILLUSTRATIONS�ARE�GOOD�

AND�ARE�CLEARLY�
THE� RESULT�OF�
MUCH
PAINSTAKING�
WORK��5HE�
IMAGES�ARE�
CONNECTED�
TOGETHER�WITH�
SOME�ATTRACTIVE�
DISSOLVE� AND�
FADE�EFFECTS
�
AND�THE�OVERALL�
RESULT� IS�FOUR�OR�
FIVE�MINUTES�OF�
PLEASANT�
ENOUGH�VIEWING
�
ESPECIALLY� IF�YOU�
HAPPEN�TO�BE�A�

CARTOON�FAN�
*TjS� A�SHAME�THAT� *� HAD�TROUBLE�

GETTING�THE�DISK�TO�WORK� IN�THE�FIRST�
PLACE�� �IF�*jD� BEEN�A�NOVICE� *� PROBABLY�
WOULDNjT �HAVE�MANAGED�AT�ALL
� SINCE�
THE� INSTRUCTIONS�ARE� HIDDEN� IN�AN�
INVISIBLE� README�FILE
� AND�ARE�SLIGHTLY�
WRONG�ANYWAY�� 	"ND�THE�WHOLE�THING�
IS� HIDDEN� IN� A� LOCKED� FILING�CABINET�
WITH� iBEWARE�OF�THE� LEOPARD��WRITTEN�
ON�THE�OUTSIDE���
�"ND�EVEN�WHEN� IT�
DID�WORK
� PLEASANT�THOUGH� IT� IS
� ONE�
OR�TWO�VIEWINGS� AND� LISTENINGS�ARE�ALL�
THAT�YOUjRE� LIKELY�TO�BE�ABLE�TO�TAKE��
7ALUE�FOR�MONEY���������������������� � ���

4,10�&10�+�*"
0FFICIAL�".04�1%� LIBRARY
"NNE�5UCKER�HAS�JUST�TAKEN�OVER�
RUNNING�THE�OFFICIAL�".04�1UBLIC�
%OMAIN� LIBRARY�FROM�4ANDRA�4HARKEY
� �WHO�CONTINUES�TO� RUN� THE�%EJA�7U�
LICENSEWARE�� �AND�SHE�HAS�SENT�ME�
A�FEW�GAMES�AND�DEMOS�TO� REVIEW��
/OW
� NORMALLY� *� DONjT� LOOK�AT�EITHER�
OF�THOSE�TWO�CATEGORIES� 	REMEMBER�
KIDS
��C ?=7 �- >EFF; H�DOESNjT�
RECOGNISE�THE�EXISTENCE�OF�GAMES�

�
BUT�1EJI
?JI
D7C; �	SIC
� IS�MORE�OF�AN�
EDUCATIONAL� PROGRAM�	HONEST
�� #ASED�
ON�THE�OLD�57�AND� RADIO�STANDARD
� � � �
+K;IJ?EDI �� THIS�GAME� 	SORRY
�
EDUCATIONAL� EXPERIENCE
� IS�A� KIND�OF�
GENERAL� KNOWLEDGE�QUIZ�WITH� A�BOARD��
GAME�SLANT��5HERE� ARE����CLUES�TO

CONTINUED�ON�PAGE����
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5HIS�PAGE�OF�THE�SAMPLE�MAGAZINE�PROVIDED�ON�THE�DISK�SHOWS�MIXED�TEXT�
AND�GRAPHICS��$LICKING�ON�THE�PICTURE�DISPLAYS�AN�ANIMATION��5HE�SET�OF�
CONTROLS�AT�THE�TOP�RIGHT�OF�THE� IMAGE�ALLOWS�THE�USER�TO�NAVIGATE�AROUND�
THE�MAGAZINE�EASILY

%��&�,�
�k s��wTURNED�IT�INTO�A�FULLY�FLEDGED�
%51�PROGRAM�� *T�WOULD�CERTAINLY�RIVAL�
MANY�OF�THE�OTHERS�OUT�THERE� IF�HE�
DID��5HIS� IS�ONE�OF�THE�MOST�
INTUITIVE
� EASY�TO�USE�PROGRAMS�THAT�
*jVE�FOUND�ON�THE�"MIGA�� �AND� *�
WOULD�EVEN�SAY�THAT� IT�GIVES�MANY�
.AC�APPLICATIONS�A� RUN�FOR�THEIR�
MONEY�� 'OR�INSTANCE
�WHEN�CREATING�
A�NEW�TEXT�OR�GRAPHICS�BOX
�A�
STANDARD� REQUESTER�APPEARS�ASKING�
FOR�THINGS� LIKE�THE�BOXjS�
DIMENSIONS�� #UT�ONCE� ITjS�ON�THE�
PAGE
� A�SIMPLE�MENU�SELECTION�AND�
YOU�CAN� RESIZE�OR�MOVE�THE�BOX�WITH�
NO�TROUBLE�AT�ALL��5HIS�MEANS�THAT�
THOSE�WHO�HAVE�A
�DEEP�DESIRE�TO�
MAKE�SURE�THAT�EVERYTHING�ALIGNS�
PERFECTLY�WILL� BE�CONTENT�� �THEY�CAN�
TYPE�NUMBERS� INTO�BOXES�� �WHILE�
THOSE�WHO�PREFER�TO�DESIGN�BY�EYE
�
MOVING�THINGS�AROUND� UNTIL�THEY�
ACHIEVE�THE� LOOK�THAT�THEY�WERE�
AFTER�CAN�DO�THAT
�TOO�� #RILLIANT�

0NCE�YOUjVE�DESIGNED�AND�
SAVED�ALL�YOUR�ARTICLES
�YOU�MOVE�ON�
TO�THE�0RGANISER�� )ERE
�YOU�DEFINE�
THE�RELATIONSHIP�BETWEEN� ALL�THE

DIFFERENT�ARTICLES�� �THAT�IS
�WHICH� IS�
THE� iPARENTj� FOR�EACH�ARTICLE��5HIS� IS�
THE�PAGE�THAT�THE�READER�WILL�BE�
TAKEN�TO� IF�THEY�HIT�THE� iCONTENTSj�
BUTTON�WHEN� READING�THE�MAGAZINE��
5HE�ARTICLE�NAMES�TAKE�THE�FORM�OF�
AN�"MIGA%04�PATHNAME
� SO�YOUjLL�
HAVE�TO�SAVE�YOUR�PAGES�ON�TO�A�
DISK� IN�THE� RIGHT�PLACE�BEFORE�YOU�
USE�THE�0RGANISER�� 5HE�
DEMONSTRATION�VERSION� OF�THE�
PROGRAM�SUPPLIED�DOESNjT�ACTUALLY�
ALLOW�YOU�TO�SAVE�THE�0RGANISER�FILE
�
SO�UNTIL�YOUjVE� REGISTERED�THE�
PACKAGE�YOU�WONjT �ACTUALLY�BE�ABLE�
TO�CREATE�FULL� MAGAZINES�� #UT�AT�
LEAST�YOU�WILL� BE�ABLE�TO�SEE�HOW�
EVERYTHING�WORKS�

'INALLY
�THE�%ISPLAYER��5HIS� IS�THE�
PART�OF�THE�PACKAGE�THAT�YOU�WILL�
SHIP�WITH� EVERY�DISK�MAGAZINE�THAT�
YOU� CREATE�� *T�PROVIDES�THE�VIEWER�
WITH�A� NUMBER�OF�FEATURES�� THE�
ABILITY�TO�NAVIGATE�THROUGH�THE�
MAGAZINE� 	OF�COURSE�

� TO�TURN�SOUND�
ON�AND�OFF
� PERFORM�A�SEARCH�FOR�
SPECIFIC�TEXT
� SAVE�A�PAGE�AS�AN�*''�
OR�SAVE�TEXT�AS�PLAIN�"4$**
�
AND�PRINT�OUT�A� PAGE��5HE� NU?NIIT

1AGES�IN�THE�&DITOR�CAN�BE�AUTO�NUMBERED�AS�THEY�ARE�CREATED
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EACH� PERSON
� PLACE
�THING�OR�YEAR
�
AND�THE�MORE�CLUES�YOU�AND�YOUR�
OPPONENTS�TAKE�TO�WORK�OUT�WHAT�THE�
ANSWER�IS
� THE� LESS�YOUR�COUNTER�IS�
ADVANCED�AROUND�THE�BOARD��5HE�
WINNER�IS
�OF�COURSE
� THE�FIRST�PERSON�
TO�GET�THEIR�COUNTER�ALL� THE�WAY�
AROUND�

"S�WITH�ALL� PROGRAMS�SUCH�AS�
THIS
� ONE�OF�THE�PROBLEMS� IS�THAT�YOU�
HAVE�TO�BE�PERFECTLY�ACCURATE�WHEN

� � � � �� � �� � � � �� � �
� � � � �� � �� � � � �� � �
� �� � � �� � �� � � � �� � �
= �� = �� �� � �� � � 9 �� �

57�GRAPHICS�CONTAINS����PIECES�OF�
CLIP�ART�WHICH�COULD�BE�USED� IN�A�
VIDEO�ENVIRONMENT�� *F�YOU�WERE�
COMPLETELY�TASTELESS
� THAT� IS���

YOU�ENTER�YOUR�ANSWERS�� 'OR�INSTANCE
�
i&VERESTj�WAS�JUDGED�WRONG
�BECAUSE�
THE�ACTUAL� ANSWER�IS� i.OUNT�&VERESTj ��
-IKEWISE� i"RTHURj� AND� i,ING�"RTHURj �� *T�
WOULD� BE�NICE�TO� SEE�PROGRAMS�WHICH�
REQUIRE� A�TEXTUAL� ANSWER�TO�HAVE�A�
LITTLE� ARTIFICIAL� INTELLIGENCE�OR�PATTERN�
MATCHING�BUILT� IN� TO�AVOID� THIS�SORT�OF�
ANNOYANCE�

5HE�PROGRAM�
CONTAINS�A� RANGE�OF�
SAMPLED�SOUNDS
�
INCLUDING�THE�FAMOUS�
&;CC ?D=I � i0H�NO�j 
�
AND� IS�ACTUALLY�A� PRETTY�
GOOD�VERSION�OF�THE�
PARLOUR�GAME� 	DOES�
ANYONE�STILL� HAVE�
PARLOURS�THESE�DAYS 
�

"LL� IN�ALL
� IF�YOUjVE�
GOT�ANY� INQUISITIVE�KIDS�
IN�YOUR�HOUSEHOLD
� THIS�
SHOULD� KEEP�THEM�
QUIET�FOR�AN� HOUR�OR�SO
� �AND�FOR�THAT�ALONE�
IT jS�CERTAINLY�WORTH�
GETTING�YOUR�HANDS�ON�
1ROGRAM�RATING�������������������������� � ���

!"0(�1,-�3&!",�-� (��
"NGLIA�1%
"NGLIA�1UBLIC�%OMAIN�PRODUCES�A�
NUMBER�OF�iPACKAGES�� OF�TARGETTED�
1%
� AIMED�AT�PUTTING�AS�MANY�
RELEVANT�1%�PROGRAMS�ON�TO�A�SET�OF�
DISKS�AS�POSSIBLE�

5HE�COMPANY�HAS�ALSO�TAKEN�THE�
UNUSUAL�STEP�OF�PRODUCING�PRINTED�
MANUALS�FOR�SOME�OF�THE� PACKS��5HIS
�
ACCORDING�TO�OWNER�.ARK�)ARVEY
� IS�
BECAUSE� iiOUR�EXPERIENCE�TELLS� US�
THAT�A�MAJOR�PROBLEM�WITH�1%� IS�THAT

IT�CAN�BE�DIFFICULT�FOR�THE�USER�TO�GET�
INTO��8E�HAVE�EXPERIMENTED�WITH�
PRINTED�MANUALS� IN�THE�PAST�AND�
FOUND�THEM�TO� BE�SURPRISINGLY�
SUCCESSFUL
� SHEER�EASE�OF�USE�BEING�
THE�MAIN� REASON�

k5HE�CUSTOMER�CAN�BEGIN� 	USING�
THE�PROGRAMS
� IMMEDIATELY
� NO�
PRINTING� INVOLVED�AND� ITjS�WORTH�
MENTIONING�THAT�NOT�ALL�"MIGA�OWNERS�
HAVE�PRINTERS��

8ELL� SAID
� .ARK�� *� HAPPEN�TO�
FIND� IT�EXTREMELY�FRUSTRATING�TO�HAVE�

MY�PRINTER
PAINSTAKINGLY�OUTPUT�
���OR����PAGES�OF�
MANUAL�FOR�
REFERENCE�WHENEVER�
*jM� REVIEWING�A� LARGE�
1%�PROGRAM�� �AND�
ITjS�NOT�CHEAP
�
EITHER�

5HE�"NGLIA�
PACKAGE�WHICH� *�
WAS�SENT�IS��;IA �
.EF� 0?:;E� � �� �THIS� IS�
A�COLLECTION�OF�FOUR�
DISKS�FOR�JUST�_����
�
WHICH�WORKS�OUT�AT�

THE�STANDARD�"NGLIA�PRICE�OF���P�PER�
DISK�

5HE�PRINTED�MANUAL�COSTS�A�
FURTHER�_������ �AND� IT jS�WELL�WORTH�
THE�EXTRA��5HERE�ARE����PAGES�OF�
SMALL�PRINT�TEXT
� STARTING�WITH� AN�
INTRODUCTION�TO�THE�PACK�AS�A�WHOLE�
AND�MOVING�ON�TO�THE� iREADMEj� FILES�
FOR�EACH�OF�THE�MAIN� PROGRAMS��"ND�
MAIN� PROGRAMS�GALORE�ARE�PROVIDED�
ON�THE�FOUR�DISKS�� ���ARE�DETAILED� IN�
THE�MANUAL
� AND�SOME�OF�THESE�ARE

"�(RAPH�PRODUCES�PIE�CHARTS
�
HISTOGRAMS�AND�THE�LIKE�� * T jS�NOT�THE�
EASIEST�PROGRAM� IN�THE�WORLD�TO�USE
�
THOUGH���

COLLECTIONS�OF�THREE�OR�FOUR�SMALL�
UTILITIES��5HE���� IN�THE�COLLECTION�ARE�

n� I ' E L ?; 
 �A�GENERAL� PURPOSE�VIDEO�
TITLER�
n� +���� �A�TEXT�EDITOR
� FOR�CREATING�
TITLES�AND�THE� LIKE�
n� 0?HKI� � >;9A; H�� �� � �� �FOR�PEACE�OF�
MIND�
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0NCE�PICTURES�HAVE�BEEN� LOADED� INTO�
BEFORE�PLACING�THEM� IN�PICTURE�BOXES

USER�CAN�JUMP�TO�OTHER�PAGES
EITHER�USING�THE�ON�SCREEN�

NAVIGATION� CONTROLS
�VIA�A�MENU�OR�
BY�CLICKING�ON� ICONS�WHICH�YOUjVE�
DESIGNATED�AS�BEING�NAVIGATION�
ICONS�� *TjS�ALL�VERY�EASY�TO�USE
� AND�
YOUR�READERS�SHOULDNjT�HAVE�ANY�
PROBLEMS�GETTING�AROUND�YOUR�
PUBLICATION�� #ECAUSE�THE�ACTUAL�
DISPLAYER�IS� A�TOOL
� THE�USER�DOESNjT�
EVER�HAVE�TO�DO�ANYTHING�OTHER�THAN�
DOUBLE�CLICK�ON�THE� ICON�FOR�YOUR�
MAGAZINE�

5O�DEMONSTRATE�THE� POWER�OF�
'7=D; J?9 �*7=;I�� A�SAMPLE�
MAGAZINE� IS�SUPPLIED��5HIS� INCLUDES�
TEXT
�GRAPHICS
� SOUND� EFFECTS�AND�
ANIMATIONS
� ALL� OF�WHICH� ARE�ARTICLES�
TAKEN�FROM�.ARKjS��C IC 7= �
MAGAZINE�� *F�YOUjRE� NOT�CONVINCED�
AFTER�LEAFING�THROUGH�THIS
�YOU�NEVER�
WILL� BE��1ERSONALLY
� *�WAS�STUNNED�AT

THE�&DITOR
�THEY�CAN�BE�DISPLAYED�
ON�SCREEN

HOW�GOOD�AND�EASY�TO�USE�THE�
WHOLE�THING�IS�

 ,+ )20&,+
5HE�' 7=D; J?9 �*7=;I �PACKAGE� IS�
TERRIFIC�� *jM�AMAZED�� �AND�ASHAMED
� �THAT� *� HAVEN�T�SEEN� IT�BEFORE�NOW
�
BECAUSE�THAT�MEANS�THAT� *� HAVENjT�
BEEN�ABLE�TO�RECOMMEND� IT�UNTIL�
NOW��"ND� RECOMMEND� IT�*�DO�� �IF�YOU�
HAVE�ANY�THOUGHTS�OF�CREATING�A�DISK�
MAGAZINE
� *�SUGGEST�WITHOUT�
RESERVATION�THAT�YOU�GET�HOLD�OF�A�
COPY�OF�THIS�PACKAGE�WITHOUT�DELAY�
*F�YOUjRE�ALREADY�CONVINCED�AND�YOU�
WANT�TO�GET�HOLD�OF�THE�FULL�VERSION�
IMMEDIATELY
� SEND�64����� �CASH�OR�
A�CHEQUE�DRAWN�ON�A�/EW�;EALAND�
BANK�ONLY�� �TO�.ARK�(LADDING�AT����
$HURCHILL� 3OAD
�.URRAYS�#AY
�
"UCKLAND� ����
� /EW�;EALAND��
1ROGRAM�RATING���������������������� �� ���

&IGHT�OR����COLOUR�SCREENS
� ON�WHICH�TEXT�AND�GRAPHICS�
CAN�BE�MIXED�
"N�ALL�GRAPHICS� PAGE�CAN�BE�DEFINED
�WHERE�ANY�*''�
PICTURE� IN�ANY�SCREEN�MODE�SUCH�AS�)".�CAN�BE�DISPLAYED��
5HE�READER�CAN�BRANCH�TO�DIFFERENT�ARTICLES� IN�THE�
MAGAZINE�BY�CLICKING�ON� ICONS�
%IGITISED�SOUND�AND�'�� �OR�4OUND5RACKER�MUSIC� IS�
SUPPORTED��5HIS�CAN�BE�PLAYED�WHEN�THE�READER�FIRST�
ENTERS�A�PAGE
� OR�WHEN�AN� ICON� IS�CLICKED�
.ANY�DIFFERENT�TEXT�STYLES�SUCH�AS�BOLD
� ITALICS
� UNDERLINE�
AND�SO�ON�ARE�SUPPORTED
� AS� IS�COLOURED�TEXT�
1AGE�COLOUR
� BOX�COLOUR
�SHADOWS�AND�BORDERS�ARE�USER�
DEFINABLE�
#OXES�CAN�CONTAIN�SEVERAL�FRAMES�OF�ANIMATION��
*EM;H*79A;H�IS�SUPPORTED
�MEANING�THAT�ARTICLES�CAN�BE�
COMPRESSED�SO�MORE�CAN�BE�FITTED�ON�THE�DISK�
"RTICLES�CAN�BE�PRINTED
�SAVED�AS�TEXT�OR�SAVED�AS� *''�
FILES�BY�THE�READER�
5EXT�SEARCHES�CAN�BE�PERFORMED�BY�THE� READER��5HE�
SEARCH�CAN�BE�PERFORMED�ON�THE�CURRENT�PAGE
� CURRENT�
ARTICLE
�GROUP�OF�ARTICLES�OR�THE�WHOLE�MAGAZINE�
1"-�AND�/54$�STANDARDS�ARE�BOTH�CATERED�FOR��
8ORKBENCH����� IS�SUPPORTED�� �
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/ �*��,'���,�!,
5HERE�ARE� TWO�MAIN�WAYS�TO�GET�HOLD� OF�"MIGA�1%�AND� SHAREWARE�� FROM�A�
BULLETIN� BOARD�OR�FROM�A�1%� LIBRARY�

5HE�ADVANTAGE�OF�USING�A�BULLETIN�BOARD� IS�THAT�OFTEN�THE� LATEST�SOFTWARE�
IS� UPLOADED� AS�SOON�AS� IT�S�AVAILABLE��0N�THE�DOWN� SIDE
� YOU�NEED�A�MODEM�
TO�CONNECT
� AND�YOUjLL� HAVE� TO�PAY�PHONE�CHARGES�	AND�SOMETIMES�A�
CONNECTION� FEE�TO�THE�BULLETIN� BOARD�AS�WELL
�

5HERE�ARE� A�GROWING�NUMBER�OF�BULLETIN� BOARDS�WITH� A�WIDE� RANGE�OF�
"MIGA� SOFTWARE� AVAILABLE� FOR�DOWNLOAD�� $HECK�OUT�0L�FOR�"MIGA�	��������
����
�AND�THE�$HEAM�"MIGA�#ULLETIN� #OARD�	������������
�� "NOTHER�GOOD�
OPTION� IS�JOINING�$*9�	THE�$OMPULINK� *NFORMATION�EXCHANGE

�WHICH� NOT�ONLY�
HAS�"MIGA�SOFTWARE�BUT�ALSO�CONTAINS�CONFERENCE�AND� FILE�AREAS�ON�A�WIDE�
RANGE�OF�SUBJECTS
� FROM� POLITICS�TO�SCUBA�DIVING
� BIKING�TO�4CIENCE�'ICTION��
.ANY�OF�THE��C ?=7�->EFF; H�WRITERS�HAVE�ACCOUNTS�ON�$*9�� SO�YOU� CAN�GET�
FIRST�HAND�ADVICE�ON�YOUR�PROBLEMS
� TOO�� 'OR�MORE�DETAILS
� CALL�$*9�ON�����
���������	VOICE
�OR�������������� 	MODEM
�

*F�YOU�DON�T�WANT�TO�USE�A�BULLETIN� BOARD
� THE�OTHER�WAY�TO�GET�1%�
SOFTWARE� IS�FROM�A�1%�HOUSE�� .ANY�ADVERTISE� IN��C ?=7� ->EFF;H�� AND�YOU�LL�
FIND�A�COMPREHENSIVE� LIST�OF�NAMES�AND�ADDRESSES�AT�THE�END�OF�THIS�ARTICLE��
&XPECT�TO�PAY�BETWEEN���P�AND�ABOUT�_�����PER�DISK�� �THEREjS�OFTEN�A�
DISCOUNT� IF�YOU� BUY� IN� BULK�� TOO�

=IHNCHO?>�@LIG �J;A?� ���

n� - > E1 ?P 
 � 7�SLIDESHOW�PROGRAM
�
WHICH�CAN�ALSO� INCORPORATE�TEXT�AND�
SOUND�
n� - F E H JI . ; N J
 �A�VIDEO�TITLER�WHICH�
QUICKLY�ENABLES�YOU�TO�DISPLAY�����
OR�SO�DIFFERENT�PRE�DEFINED�TITLES
�
WHICH� IS� PARTICULARLY�USEFUL� FOR�ON�THE��
FLY�TITLING�OF�SPORTS�EVENTS�AND�
SUCHLIKE�
n� .0�! H7F> ?9I �� �CLIP�ART�WHICH� IS�
LIKELY�TO�BE�USEFUL� IN�THE�VIDEO�
ENVIRONMENT�
n� .>;� ?D JHE : K 9 ; H
 �USED�TO�CREATE�
SCROLLING�DEMOS�� +UST�GIVE� IT�AN� *''�
PICTURE
� A�SOUND�FILE� IF�YOU�WANT�
SOUND�TO�BE�PLAYED
� AND�THE�TEXT�THAT�
YOU�WANT�TO�APPEAR
� AND�THE�PROGRAM�
DOES�THE�REST�
n� 0.).�� �WHICH�STANDS�FOR�7IDEO�
5OOLS�ON�5AP�� *T�S� A�TEST�PATTERN�
GENERATOR�
n� - > 7 : EM ' 7 A ; H
 �A�FONT�SHADOW�
GENERATOR
�WHICH�CONVERTS�FONTS� INTO�
COLOUR�FONTS�WITH�ANTIALIASING�AND�
SHADOWS�BUILT� IN�
n� ?D. ?C ; �� �OVERLAYS�A� ROUGH�TIME

CODE�ON�TO�VIDEOTAPE
� ALTHOUGH� IT�
ONLY�COUNTS� IN� SECONDS
� AND�NOT�
FRAMES�
n� 0?:;E� & ?8 H7 H?7D �
 �A�DATABASE�FOR�
KEEPING�TRACK�OF�YOUR�VIDEO�
COLLECTION�
n� �
!H7F>�� �DRAWS�BAR
� LINE�AREA�AND�
PIE�CHARTS�

5HE�GUYS�AT�"NGLIA�HAVE�OBVIOUSLY�
GONE�TO�A�GREAT�DEAL� OF�TROUBLE� IN�
COLLECTING�ALL�THESE�PROGRAMS�
TOGETHER
� AND� *� HAVE�TO�HAND� IT�TO�
THEM�� �THEY�VE�CERTAINLY�FOUND�MORE�
VIDEO�ISH� PROGRAMS�THAN� *jVE�COME�
ACROSS�UNTIL� NOW�

"LL�THE�PROGRAMS�SEEM� PRETTY�
DECENT�FROM�THE�DESCRIPTIONS
�
ALTHOUGH� *� MUST�COME�CLEAN�AND�
ADMIT�THAT� *� HAVENjT �TRIED�THEM�ALL��
4TILL
� IF�YOU�USE�YOUR�"MIGA�FOR�ANY�
SORT�OF�VIDEO�WORK
� *jD� SAY�THAT�YOU�
CAN�T�REALLY�DO�WITHOUT�THIS�COLLECTION�

$ONGRATULATIONS�TO�"NGLIA�ON�A�
WELL�EXECUTED� IDEA�� �PERHAPS�YOUjD�
LIKE�TO�SEND�ME�SOME�OF�YOUR�OTHER�
PACKS�FOR�REVIEW
�GUYS 
7ALUE�FOR�MONEY���������������������� �� ���

	

��"MIGOS %IGITZ /#4 4EVENTEEN�#IT�4OFTWARE
���.ARSETT�8AY 10�#OX����
�.EXBOROUGH ��$HAIN� -ANE
� /EWPORT 10�#09���
�8AKEFIELD
-EEDS�-4����%/ 4OUTH�:ORKS�4����4- *SLE�0F�8IGHT�1�����2" 8EST�:ORKS�8'��99
d������������ � ������������ d������������ d������������

"MIGANUTS�6NITED &D-IB /EURAL� *MAGES 4OFTWARE�&XPRESSIONS
����%ALE�7ALLEY�3OAD 4COTLAND� 'ARM
�4TOCKWOOD�3OAD ��'LINT�8ALK
� )ARTLEPOOL )EBRON�)OUSE
� 4ION�3OAD
)OLLYBROOK #RISLINGTON $LEVELAND�54���05& #EDMINSTER
4OUTHAMPTON�42���29 #RISTOL�#4���-6 d������������ #RISTOL�#4���#%

d������������ b ������������
".04�1%�-IBRARY�	ALSO�%EJA�7U
 0FFICE�$HOICE�	0$�1%

���1ARK�3OAD &.1%- ���5OWN�4T
� ,IRKINTILLOCH 4OFTVILLE
8IGAN�8/���"" ���8ATNALL� 3OAD (LASGOW�(��� �/- 6NIT��
� 4TRATFIELD�1ARK
d������������ )UCKNALL d������������ &LETTRA�"VENUE


/OTTINGHAM�/(����-& 8ATERLOOVILLE
"NGLIA�1%- d������������ 1%�4OFT )ANTS
����3ANELAGH ��#RYANT�"VE
�4OUTHEND�0N�4EA 1��� �9/
'ELIXTOWE &SSEX�$OMPUTEI�4YSTEMS &SSEX�44��:% d������������
4UFFOLK�*1����)6 ����.IDDLE�$ROCKERFORD d������������
d������������ #ASILDON 4TART�$OMPUTER�4YSTEMS

&SSEX�44����+" 1ENTIRE�1% ���)OLMSIDE
#LITTERCHIPS d������������ ��A�)AG�)ILL� -ANE
�5APLOW 4UNDERLAND
$LIFFE�)OUSE .AIDENHEAD
� #ERKS�4-��0+) 5YNE�AND�8EAR�43*��+&
1RIMROSE�4TREET (EORGE�5HOMPSON�4ERVICES d������������ d�������������
,EIGHLEY�#%����// $UCUMBER�)ALL�'ARM

d������������ $UCUMBER�-ANE 1UBLIC�%OMINATOR 4TART�RONICS

&SSENDON 10�#09����
� #ISHOPjS�4TORTFORD ��"RNOLD�%RIVE
� %ROYLSDEN
$-4 )ERTS�"-���+# )ERTS�$.����5; .ANCHESTER�.����3&
10�#OX�� d������������� d������������ W�������������
#LETCHLEY
.ILTON�,EYNES
�.,���:- (OLDSTAR�$OMPUTERS 3IVERDENE�1%- 6NIQUE�$OMPUTING
d������������ 10�#OX�� ��A�4CHOOL�3OAD ����4ALTERS�3OAD
�(OSFORTH

5YLDESLEY 5ILEHURST
� 3EADING /EWCASTLE�ON�5YNE
�/&���61
$RAZY�+OE�S .ANCHESTER�.����#/ #ERKSHIRE�3(���"/ d�������������
����&FFINGHAM�4TREET b ������������ d������������
3OTHERHAM 7ALLY�1%
4OUTH�:ORKS�4����#- *$16( 5ELESCAN�$OMPUTER�4ERVICES 10�#09���
�1ETERLEE
d������������ 10�#09����� )ANDSWORTH�3OAD $O�%URHAM�43���/;

-ONDON� /���65 #LACKPOOL� ':���4# d��������� ����
%ELTRAX�1% d������������� A �����������
���#ODELWYDDAN�"VE 8IRRAL�1%
0LD�$OLWYN ,ERNOW�4OFTWARE�1%�-IBRARY 4ECTOR��� 10�#OX��
� #IRKENHEAD
$LWYD�--����/1 ���&NNORS�3OAD ����)OLLOW�8AY
�$OWLEY
�0XFORD .ERSEYSIDE�-����'8
d������������ /EWQUAY
�$ORNWALL d������������ A �������������
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(71�S� )%��� HARD� DRIVE� AND� "���� HARD� DRIVE� WITH� ��.)Z� ACCELERATOR
�
REPRESENT� THE� HIGHEST� QUALITY� "MIGA� ���� PERIPHERALS
� AT� VERY� AFFORDABLE�
PRICES�� &ACH� INCORPORATES� A� 2UANTUM� DISK� DRIVE
� 3".� EXPANSION�
CAPABILITY
� CUSTOM� 7-4*� CHIP� AND� '"""4530.� 4$4*� DRIVER
� FOR�
UNBEATABLE�PERFORMANCE�
5HE� )%��� HARD� DRIVE� OFFERS� UP� TO� �.B� OF�
STANDARD� INTERNAL� 'AST� 3".� EXPANSION�
AND�THE�"����$OMBO
�UP�TO��.B�OF�����
BIT� WIDE� FAST� 3".� EXPANSION�� #OTH�
FEATURE� A� 4$4*� CONTRO LLER
� WHICH�
SUPPORTS� UP� TO� �� ADDITIONAL� DEVICES
�
AND� AN� "UTOBOOT�(AME� CU T�O FF�
SWITCH�� #OTH�ARE�AVAILABLE� IN���
����
AND����.B�HARD�DRIVE�VERSIONS�
*N�ADDITION
� THE�"����$OMBO�ZOOMS�
THE� "M IGA� FORWARD � W ITH � AN� ����
ACCELERATOR
� RUNNING� AT� A� BLISTERING�
��.)Z��5HIS�ENABLES�YOUR�"MIGA�����TO�
RUN�AT�AN� INCREDIBLE������ .*14
� FASTER�THAN�
AN� "MIGA� ������ /O� OTHER� PRODUCT� IN� THE�
WORLD� COMBINES� ALL� THE� FEATURES� FOUND� IN� THE�
"����$OMBO�� "� PLUG�IN� 1$� EMULATOI�
SHOWN� BELOW
� IS�AVAILABLE� FOR�BOTH� THE�
"����$OMBO�
@@@@@@@@@@ � + )%��*�"���L
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/ �,� , �� (*�++� +�1�
�4UPERB�BUILD
�EXCELLENT�AESTHETICS�AND�
BLINDING�SPEED�MAKE�THIS�THE�BEST�
"����HARD�D RIVE ����� �' #! � �-")**�,

�(71�CLAIMS� THIS� IS� THE� FASTEST�HARD�DRIVE�
IN� THE�WORLD�AND�NONE�O F�OUR�TESTS� COULD�
PROVE�THAT�WRONG��� �' #! � �-")**�,

�0VERALL��6NTOUCHABLE��5)&�CHOICE�
�'#!��-")**�,

�4 TILL�THE�BEST�HARD�D RIVE ����� ���
�'#!�� ),'�.
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n � /OW�WITH�3(#�SPLITTER
*MPACT�7ISION����IS�THE� 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��4UPPLIED�
WITH�$ALIGARI�*7���� �MODELLING�AND� RENDERING�
SOFTWARE
�4CALA� *7���VIDEO�TITLING� SOFTWARE
� PLUS�
.ACRO�1AINT����BIT�PAINT�PACKAGE��"����������
REQUIRES�ADDITIONAL�ADAPTOR
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n � �*+��$!* �� ���� 0��)*�� 1ROVEN� TRACK� RECORD� IN� PROFESSIONAL� COMPUTER� SALES�
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n � + �� �,$$� *+'�# � )�&���� "LL� OF� YOUR� REQUIREMENTS� FROM� ONE� SUPPLIER�
n � � ) � � � ��+�$'�,�*�� 8ILL� BE� MAILED� TO� YOU� WITH� OFFERS� AND� SOFTWARE�PERIPHERAL� DETAILS�
n � (�0%�&+�� #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� AND� SOFTWARE
� OR�HELP� AND� ADVICE�� "ND
� WILL� THE� COMPANY�
YOU�BUY�FROM�CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEMS
�WE�ENSURE�THAT�YOU�WILL�HAVE�
NOTHING�TO�WORRY�ABOUT��8E�HAVE�BEEN�ESTABLISHED�FOR�OVER����YEARS�AND
�WITH�OUR�UNRIVALLED�EXPERIENCE�
AND� EXPERTISE
� WE� CAN� NOW�CLAIM�TO�MEET�OUR�CUSTOMERSj� REQUIREMENTS�WITH�AN� UNDERSTANDING�WHICH� IS�
SECOND�TO� NONE�� #UT�DONjT �JUST�TAKE�OUR�WORD� FOR� IT�� $OMPLETE�AND� RETURN� THE� COUPON� NOW�FOR�OUR� LATEST�
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4ILICA�4YSTEMS�ARE� PLEASED� TO� PRESENT�THE�
(71�RANGE�OF�PERIPHERALS��(71�ARE�THE�WORLDjS�
LARGEST�THIRD�PARTY�MANUFACTURER�OF�PERIPHERALS�
FOR�THE�"MIGA�RANGE�AND�HAVE�A�REPUTATION�FOR�
HIGH� SPECIFICATION
� QUALITY� PRODUCTS�� 5HE�
COMPANY�WAS�FOUNDED�ONLY�FOUR�YEARS�AGO�BY�
A� MAN� WHO� KNOWS� ABOUT� THE� "MIGA
�
$OMMODOREjS�EX�7ICE�1RESIDENT�OF�5ECHNOLOGY��
)E
� ALONG� WITH� A� TEAM� OF�"MIGA� EXPERTS�
INCLUDING�OTHER�EX�$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�PERIPHERALS�FOR�YOUR�
"MIGA�COMPUTER
�LOOK�NO�FURTHER�THAN�(71��Z���� �̂
(�/" � $,4+ 3.1
1-6(�*/� 015*0/� '03� )%��� �� "���

n � ��.)Z�������PROCESSOR
n � ����.ATHS�$O�1ROCESSOR�SOCKET
n � ���,�OF�1$�3".�PLUS�THE�USE�OF�"MIGA�3".
n � 4UPPORTS�)ERCULES
�$("
� &("�7("�

	MONOCHROME
�AND�5�����VIDEO�MODES
n � 3UNS�.4�%04�	����AND� UPWARDS
�PLUS�

THOUSANDS�O F�OTHER�1$�PROGRAMS
5HIS�POWERFUL�����EMULATOR�MODULE�SIMPLY�PLUGS�INTO�
THE� kMINI�SLOTl�OF� THE� (71� )%��� OR�"���� 	WITHOUT�
INVALIDATING� THE�WARRANTY
�� *T�HAS�FULL� ACCESS� TO� THE
"MIGAjS� RESOURCES�AND� ALLOWS� ������������������������ �
YOU�TO�RUN�1$�AND�"MIGA�PROc
GRAMS�AT�THE�SAME�TIME
�GIVING�
YOU�TWO�COMPUTERS�IN�ONE�� �
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n � 'ULL�.������"SSEMBLER�%ISASSEMBLER� n � 'ULL�SCREEN�EDITOR� n � -OAD�4AVE�BLOCK
n � 8RITE�4TRING�TO�MEMORY� n � +UMP�TO�SPECIFIC�ADDRESS� n � 4HOW�3AM�AS�TEXT
n � 4HOW�FROZEN�PICTURE� n � 1LAY�RESIDENT�SAMPLE� n � 4HOW�AND�EDIT�ALL�$16�REGISTERS�AND�FLAG
n � $ALCULATOR� n � )ELP�COMM AND�� 'ULL�SEARCH�FEATURE� n � 6NIQUE�$USTOM�$HIP�&DITOR�ALLOWS�
YOU�TO�SEE�AND�MODIFY�ALL�CHIP�REGISTERS���EVEN�WRITE�ONLY�REGISTERS�� n � /OTEPAD
d� %ISK�HANDLING���SHOW�ACTUAL�TRACK
�%ISK�4YNC
�PATTERN�ETC�� n � %YNAMIC�#REAKPOINT�HANDLING
n � 4HOW�MEMORY�AS�)&9
�"4$**
�"SSEMBLER
�%ECIMAL� n � $OPPER�"SSEMBLE�%ISASSEMBLE���NOW�
WITH�SUFFIX�NAMES
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�NEITHER�CONDONES�OR�AUTHORISES�THE�USE�OF�ITjS�PRODUCTS�FOR�THE�REPRODUCTION�

OF�COPYRIGHT�MATERIAL�5HE�BACKUP�FACILITIES�OF�THIS�PRODUCT�ARE�DESIGNED�TO�REPRODUCE�ONLY�SOFTWARE�SUCH�AS�1UBLIC�%OMAIN�MATERIAL
�
THE�USERS�OWN�PROGRAMS�OR�SOFTWARE�WHERE�PERMISSION�TO�MAKE�BACKUPS�HAS�BEEN�CLEARLY�GIVEN�

*T�IS�ILLEGAL�TO�MAKE�COPIES
�EVEN�FOR�YOUR�OWN�USE
�OF�COPYRIGHT�MATERIAL
�WITHOUT�THE�CLEAR�
PERMISSION�OF�THE�COPYRIGHT�OWNER
�OR�THE�LICENCEE�THEREOF�
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8ELCOME�TO�THE�"MIGA�4HOPPER�#UYER�S�(UIDE
�YOUR�REGULAR�GUIDE�TO�WHATjS�
HOT�AND�WHATjS�NOT�IN�THE�"MIGA�MARKET�PLACE�� * T jS�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�"MIGA�4HOPPED

� BUT� REST

0,#14�/"�Z�0,#14�/"�Z�0,#14�/"�Z�0,#14�/"
ASSURED�THAT�ALL� THE�MAJOR�BRANDS�ARE�HERE�

5HE�#UYERjS�(UIDE�WILL� RUN�EACH�AND�EVERY�MONTH�AND�AS�NEW�PRODUCTS�ARE�
RELEASED�AND�OTHERS�DISCONTINUED
�WEjLL� 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�$OLOURS 0VERSCAN "NIMATION 3ATING *SSUE
.Y1AINT )#�.ARKETING _�� - �� /O /O � � � �
5HE�(RAPHICS�4TUDIO "CCOLADE _�� -�. �� /O /O � � �� �
%ELUXE�1AINT�� &LECTRONIC�"RTS _�� - �- *�. �) �� :ES :ES � � � � � �
%ELUXE�1AINT�� &LECTRONIC�"RTS _�� - �- *�. �) ���� :ES :ES ��������� ��
%ELUXE� 1HOTO-AB &LECTRONIC�"RTS _��� - �- *�. �) ���� :ES /O � � � �
%IGI1AINT�� 4ILICA�4YSTEMS _�� -�-* ���� :ES /O � ������ �
1HOTON�1AINT�� .ICROLLLUSIONS _�� -�-* ���� :ES :ES ?�������� �
4PECTRA$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 ������� ��

J� 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 � � � � � �
*MAGINE� � $OMPUTECH _��� :ES :ES :ES :ES :ES ����� �� ��
3AY%ANCE 3ADIANCE _��� :ES :ES /O :ES :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�'ORMATS $OMPOSITION $OLOUR�$ONTROL 3ATING *SSUE
"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 � � � � �

1RO1AGE���� 4ILICA _��� :ES :ES :ES :ES :ES � � � � � ��
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 � � �
1RO%RAW���� 4ILICA _��� :ES :ES :ES :ES � � � � �
&XPERT�%RAW )#�.ARKETING _�� :ES :ES :ES :ES ����� ��

$"%�1"$,"(&4
1RODUCT 4UPPLIER 1RICE %9'�$OMPAT /O��0F�

LAYERS
7ECTOR
'ONTS

1OST4CRIPT 3ATING *SSUE

%YNA$"%% &XPRESS8ORKS _��� :ES ��� :ES :ES � ���� � �

".*("�4)011&3�n � *446&� ���n �4&15&.#&3� ����



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 � � � �
'INAL�$OPY (ORDON�)ARWOOD _5#" :ES :ES :ES � ������ ��

%"5"#"4&4
1RODUCT 4UPPLIER 1RICE 5YPE 1ROGRAMMABLE D#"4&�$OMPATIBLE /;NCHA *SSUE
*NFOFILE )#�.ARKETING _�� $ARD� *NDEX /O /O � � � �
1RO%ATA� � �� "RNOR _��� $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�$OMPATIBILITY (RAPHS 3ATING *SSUE
4UPER1LAN 1RECISION _�� :ES :ES � � � �
"NALYZE� 1RECISION _�� :ES :ES � � � �
.AXIPLAN� ��� )#�.ARKETING _�� :ES :ES � � � �
1RO$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 � � � � � �
7IVA� .ICRO%EAL _��� :ES :ES /O � � �

7*%&0�5*5-&34
1RODUCT 4UPPLIER 1RICE 0VERSCAN 5RANSITIONS "MIGA�'ONTS� )ORIZ�$RAWL 3ATING *SSUE
#ROADCAST�5ITLER�� )#�.ARKETING _��� :ES :ES /O� :ES � ���� � �
4CALA� ��� 4ILICA _��� :ES :ES :ES� /O � � � � � �
4CALA���� 4ILICA _��� :ES :ES :ES� /O � � � � �
"LTERNATIVE�4CROLLER "LTERNATIVE� *MAGE _�� :ES /O /O� :ES � ���� �
)OME�5ITLER )#�.ARKETING _�� :ES /O /O� :ES � ���� �
1RO5ITLER )#�.ARKETING _��� :ES :ES :ES� :ES � � � �
7IDEO�$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 	�	�	 ��
&LAN�1ERFORMER�� 4ILICA _��� 1RESENTATION� 4YSTEM 	 			 ��
%ELUXE�7IDEO�� &LECTRONIC�"RTS _��� 1RESENTATION�4YSTEM 	 			 �

.*%*�4&26&/$&34
1RODUCT 4UPPLIER 1RICE +I
�I@�5RACKS "MIGA�4MPLS 4ONG�"RRANGE 3ATING *SSUE
4EQUENCER�0NE (AJITS _�� �� :ES :ES 	 	 		 �

".*("�4)011&3�n �*446&� ���n �4&15&.#&3� ����



#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 .ICROLLLUSIONS _��� ��� :ES� /O � � � � �
.USIC�9�+UNIOR .ICROLLLUSIONS _�� ��� :ES� /O ������� �
.ASTER�5RACKS .$. _��� �� /O� :ES ��� �� �
5RAX .$. _�� �� /O� :ES � � � � � �
4EQUENCER�0NE�1LUS (ADGITS _�� �� :ES� :ES ������� ��

.*4$�.*%*�40'58"3&
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
9�0R ;ONE _��� -IBRARIAN ������� �
$.1ANION (AJITS _��� 1ATCH� &DITOR ������� �
$AGED�"RTIST ;ONE _��� 1ATCH� &DITOR ����� �
$OPYIST�"PPRENTICE ;ONE _��� 4CORE� /OTATION ��� ���� �
$OPYIST�%51 ;ONE _��� 1RO�4CORE�/OTATION ������� �
"UDITION�� )#�.ARKETING _�� 4AMPLE�&DITOR � � � � � ��
"UDIO.ASTER�� )#�.ARKETING _�� 4AMPLE� &DITOR � � � � � �
"UDIO�4CULPTURE 4.( _�� 4AMPLE�4EQUENCER � � ��
2UARTET .ICRO%EAL _�� 4AMPLE�4EQUENCER ��� �� �
.UGICIAN 5HALAMUS _�� 4AMPLE�4EQUENCER ��� �� �
.USIC�4TUDIO )#�.ARKETING _�� 4AMPLE�4EQUENCER � � �
5'.9 )#�.ARKETING _�� 4AMPLE�4EQUENCER ����� �
0CTA.&%�� "MIGA/UTS _�� 4AMPLE�4EQUENCER � � � � � �
4UPER+".� #LUE�3IBBON� 4OUND� _��� "LGORITHMIC�$OMPOSITION ����� �� ��

&%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 � � � �
%ONALDjS�"LPHABET &NTERTAINMENTS� *NT� _�� 3EADING ����� �
$ASE
-ETjS�4PELL 4OFTSTUFF _�� 8RITING � � � � �
5HINGS�5O� %O�8ITH�8ORDS� 4OFTSTUFF _�� 8RITING ��� �� �
,IDS�5YPE (ENI4OFT _�� 8RITING � � � � �
.ICKEYjS�;OO &NTERTAINMENTS� *NT� _�� .ATHS ����� �
(AME
� 4ET���.ATCH (ENI4OFT _�� .ATHS ��� �
.AGIC�.ATHS 4CHOOL� 4OFTWARE _�� .ATHS ����� �
'UN� 4CHOOL� � &UROPRESS _�� �� i3jS � � � � � �
'UN�4CHOOL� � &UROPRESS _�� �� �3jS � � � � � �
1UZZLE� #OOK�� 4OFTSTUFF _�� �� i3jS ��� �� �� �
4ESAME�4TREET .ERIT�4OFTWARE _�� 1AINTING ����� �
1LAY� *T�4AFE %EJA�7U _���� (ENERAL ��� ���� �
1ICK�"�1UZZLE %EJA�7U _���� +IGSAW � � � �
)OORAY�'OR�)ENRIETTA 4KETLANDER _�� .ATHS ����� �
#ACK�5O� #ASICS )#�.ARKETING _�� .ATHS ����� �
.ATHS�"DVENTURE )#�.ARKETING _�� .ATHS ����� �� �
4PELL� &UROPRESS _� 8RITING ��� �� �
.ATHS� #LASTER�1LUS "BLAC�$OMPUTEC _�� .ATHS ��� �� �
.ATHS�.ANIA 4CHOOL�4OFTWARE _�� .ATHS � � � � �
#ETTER�4PELLING 4CHOOL� 4OFTWARE _�� 8RITING ��� ���� �
"NSWER�#ACK�2UIZ ,OSMOS _�� �� i3jS ��� �� ��� j �
8EATHER�8ATCHER (ENI4OFT _�� 8EATHER � � � �
8HAT� *S� *T (ENI4OFT _�� (EOGRAPHY ��� �� �� �
#ETTER�.ATHS 4CHOOL� 4OFTWARE _�� .ATHS ��� �� �
'RENCH�.ISTRESS ,OSMOS _�� 'RENCH ��� ���� �
.R�3OBOTjS )#�.ARKETING _�� 8RITING ����� �
4PEAK�4PELL
&ARLY�-EARNING�.ATHS &41�4OFTWARE _�� .ATHS � � � �
4PELLI$OPTER &41�4OFTWARE _�� 8RITING ������� �
4PELL� #OOK 4OFT4TUFF _� 8RITING ������� �

".*("�4)011&3�n �*446&� ���n �4&15&.#&3�����



$AVE�.AZE $OOMBE�7ALLEY� _�� 2UIZ ��� �� �
.ATHS�%RAGONS $OOMBE�7ALLEY� _�� .ATHS � � � �
4HAPES�� �$OLOURS 3AINBOW� _� #ASIC � � � � �
'IRST� -ETTERS 3AINBOW� _� 3EADING � � � �
3EASONING�8ITH�5ROLLS $OOMBE�7ALLEY� _�� 2UIZ � ������ �
4PELLBOUND -ANDER�4OFTWARE� _�� 8RITING � � �� � ��
$OUND���"DD -ANDER�4OFTWARE� _�� .ATHS � � � � ��
1EPEjS�(ARDEN 1RISMA� _�� �� i3jS ������� ��
1ICTURE�#OOK 5RIPLE� i3j� &DUCATION� _�� �� i3jS � � � � � ��
.ONEY�.ATTERS 5RIPLE� i3j� &DUCATIONAL� _�� .ONEY � � � � �
.ATHS�"DVENTURE ,OSMOS� _�� .ATHS � � � ��
$OMPENDIUM�4IX )#�.ARKETING� _�� 4IX�EDUCATIONAL� PROGRAMS � � � � � ��
130(3"..*/(�-"/(6"(&4

1RODUCT 4UPPLIER� 1RICE -ANGUAGE $OMPILER 3ATING ISSUE
('"�#"4*$���� ('"�%ATA�.EDIA� _�� #"4*$ 4EPARATE � � � � �
�
('"�$OMPILER ('"�%ATA�.EDIA� _�� $OMPILER � � � � �
�
#LITZ 4IREN� 4OFTWARE� _�� #"4*$ :ES � � � �
�
".04 &UROPRESS� _�� #"4*$ 4EPARATE � � � � � �
�
".04�$OMPILER &UROPRESS� _�� $OMPILER :ES ��� � � �
�
".04��% &UROPRESS� _�� #"4*$� &XTENSION � � � � � � �
�
".04�5OME %EJA�7U� _�� #"4*$� &XTENSION � � � � � ��
&ASY�".04 &UROPRESS� _�� #"4*$ /O � � � � � ��
)I4OFT�#"4*$ )I4OFT� _�� #"4*$ :ES � � � � �
32�'ORTH )#�.ARKETING� _�� 'ORTH :ES � � � � �
-ATTICE�$�� )I4OFT� _��� $ :ES � � � � � �
�
"ZTEC�$ 1RECISION� _��� $ :ES � ������ �
.��"MIGA 3EAL�5IME� _��� .ODULA�� :ES � ������ �
�
"RG"SM )#�.ARKETING� _�� "SSEMBLY � ��� �� �
%EVPAC� � )I4OFT� _�� "SSEMBLY � � � � � ��
��
65*-*5*&4

1RODUCT 4UPPLIER� 1RICE 5YPE 3ATING *SSUE
"MI�#ACK���� 0MEGA�1ROJECTS� _�� )ARD� %ISK�#ACKUP � � � � � �
2UARTER#ACK )#�.ARKETING� _�� )ARD� %ISK�#ACKUP � � � � �
1ERSONAL� 'ONTS�.AKER )#�.ARKETING� _�� #ITMAP�'ONT�&DITOR ��� �� �
(#�3OUTE�1LUS $OMPLEX�$OMPUTERS� _�� +OURNEY�1LANNER � � � � � ��
(#�3OUTE�1LUS� &DIT $OMPLEX�$OMPUTERS� _�� &DITOR�'OR�(#3OUTE � � � � ��
'LOW���� 4ILICA� _�� *DEAS�1ROCESSOR � � � ��
5URBO�1RINT�1RO )#�.ARKETING� _�� &NHANCED�1RINTING � �� ���� ��
��
%IRECTORY�0PUS $HECKMATE� %IGITAL� _�� %IRECTORY�6TILITY � � � � � �
.AP.ASTER "LTERNATIVE� *MAGE� _�� *MAGE�.APPING�PACKAGE � � � � ��
4URFACE.ASTER "LTERNATIVE� *MAGE� _�� "DD�ON� FOR�*MAGINE � � � � ��
5OUCH�5YPIST 4ECTOR�4OFTWARE� _�� 5EACH�YOURSELF�TOUCH�TYPING � � � � ��
4AXON4CRIPT 4URFACE� 6,� _��� 1OSTSCRIPT� INTERPRETER ��� �� ��
4MOOTH�5ALKER ;EN�$OMPUTERS� _��� 7IDEO�1ROMPTING�PACKAGE � �� �� �� ��
)OT-INKS 4ILICA� _�� "DD�ON� FOR�1AGE4TREAM���� � � ��
4HADES .ERIDIAN�4OFTWARE� _�� (RADIENT�FILLS �FOR�1AGE4TREAM � � ��
)IT�,IT� (ADGITS� _�� 4EQUENCES�FOR�4EQUENCER�0NE � � � ��

02--)&"/� )&01�Z �02--)&"/� )&01Z �02--)&"/�)&01Z �02--)&"/�)&01�Z �02--)&"/
"BLAC�$OMPUTEC ����������� %EJA�7U ����������� (ENI4OFT ����������� .ERIDIAN ����������� 4CHOOL� ����������������
"CCOLADE ������������ %IGITA ����������� ('"�%ATA�.EDIA ����������� .ERIT� ����������������� 4OFTWARE
"LTERNATIVE� *MAGE ����������� %IGITAL� .ULTIMEDIA ����������� )ARWOODS ����������� 4OFTWARE 4ENTINEL �����������
"MIGA�$ENTRE ������������ &LECTRONIC�"RTS ����������� )#�.ARKETING ����������� .ICROLLLUSIONS ����������� 4ILICA ������������
4COTLAND &NTERTAINMENTS� *NT ����������� )I4OFT ����������� 0MEGA�1ROJECTS ����������� 4IREN�4OFTWARE ������������
"MOR ���������� &41�4OFTWARE ����������� *NTERACTIVE ����������� 1RECISION ������������ 4KETLANDER ������������
$HECKMATE� %IGITAL� ������������ &UROPRESS �������� ���� 5ECHNOLOGY 1RISMA�4OFTWARE ����������� 4.( �����������
$LOUDHALL ����������� &VEN-ODE ����������� ,OSMOS ���������� 3ADIANCE� ����������������� 4OFTSTUFF �����������
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�26&+$�&+�-"/0,+
n �8HERE�POSSIBLE
� ALWAYS�TEST�ANY�
SOFTWARE�AND�HARDWARE� IN�THE�SHOP�
BEFORE�TAKING�IT�HOME
� TO�MAKE�SURE�
THAT�IT�WORKS� PROPERLY�
n �.AKE�SURE�YOU� HAVE�ALL� THE�
NECESSARY�LEADS
�MANUALS�OR�OTHER�
ACCESSORIES�YOU�NEED�
n �%ONjT �FORGET�TO� KEEP�YOUR�RECEIPT�

�26&+$��6�-%,+"
n �#E�AS�CLEAR�AS�POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO�BUY�� .AKE�
SURE�YOU�CONFIRM�ALL�THE�TECHNICAL�
DETAILS�OF�WHAT�YOU�ARE�BUYING��4OME�
THINGS�TO�BEAR�IN�MIND�ARE�VERSION�
NUMBERS
�MEMORY�REQUIREMENTS
�
OTHER�REQUIRED� HARDWARE�OR�SOFTWARE�
AND�COMPATIBILITY�WITH�YOUR�PARTICULAR�
MODEL�OF�"MIGA�	THAT�IS
� MAKE�SURE�
YOU� KNOW�WHICH�VERSION�OF�,ICKSTART�
YOU� HAVE
�
n �$HECK�THE�PRICE�YOU�ARE�ASKED�TO�
PAY
�AND�MAKE�SURE�THAT�IT jS�THE�
SAME�AS�THE�PRICE�ADVERTISED�

n �$HECK�THAT�WHAT�YOU�ARE�ORDERING�
IS�ACTUALLY�IN�STOCK�
n �$HECK�WHEN�AND�HOW�THE�ARTICLE�
WILL� BE�DELIVERED
� AND�THAT�ANY�EXTRA�
CHARGES�ARE�AS�STATED�ON�THE�ADVERT�
n �.AKE�A�NOTE�OF�THE�DATE�AND�TIME�
WHEN�YOU�ORDER�THE� PRODUCT�

�26&+$��6�-,01
"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 jS�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�

*�(&+$�/"12/+0
8HICHEVER�METHOD�YOU�BUY�BY
�YOU�
ARE�ENTITLED�TO� RETURN�A� PRODUCT�IF�IT�
FAILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�
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n �5HE�GOODS�MUST�BE�OF�
iMERCHANTABLE�QUALITYj �
n �5HE�GOODS�MUST�BE� iAS�DESCRIBEDj �
n �5HE�GOODS�MUST�BE�FIT�FOR�THE�
PURPOSE�FOR�WHICH�THEY�WERE�SOLD�
*F�THEY�FAIL� TO�SATISFY�ANY�OR�ALL�OF�THE�
CRITERIA
�THEN�YOU�ARE�THEN�ENTITLED�TO�
n �3ETURN�THEM�FOR�A� REFUND�
n �3ECEIVE�COMPENSATION�FOR�PART�OF�
THE�VALUE�
n �(ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN� RETURNING�ANYTHING
� ENSURE�THAT�
YOU� HAVE�PROOF�OF�PURCHASE�AND�THAT�
YOU� RETURN�THE� ITEM�AS�SOON�AS�
POSSIBLE�AFTER�RECEIVING�IT�� 'OR�THIS�
REASON� IT� IS� IMPORTANT�THAT�YOU�CHECK�
THE�HARDWARE�OR�SOFTWARE�AS�SOON� AS�
IT�IS�DELIVERED�TO�MAKE�SURE�
EVERYTHING�YOU�ORDERED� IS�THERE�AND�
WORKS�AS� IT� IS�SUPPOSED�TO�

%,4�1,�-�6
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�

$"11&+$�/"-�&/0
"LWAYS�CHECK�THE�CONDITIONS�OF�THE�
GUARANTEE
� AND�SERVICING�AND�
REPLACEMENT�POLICY
�SO�THAT�YOU� KNOW�
WHAT�LEVEL� OF�SUPPORT�TO�EXPECT��
"LWAYS�FILL� IN� AND� RETURN�WARRANTY�
CARDS�AS�SOON� AS�POSSIBLE
� AND�
MAKE�SURE�THAT�YOU�ARE�AWARE�OF�ALL�
THE�CONDITIONS�CONTAINED� IN�THE�
GUARANTEE�

�26&+$�-!
&VEN�THOUGH�1%�SOFTWARE� IS� RELATIVELY�
INEXPENSIVE
�YOU� SHOULD�STILL� APPLY�
THE�GUIDELINES�SET�OUT�ABOVE
�MAKING�
SURE�THAT�YOU�CONFIRM�ALL� ORDERS�AS�
CLEARLY�AS� POSSIBLE�

4HOPPING�AROUND� IS�STILL�
IMPORTANT�WHEN�BUYING�1%�BECAUSE�
DIFFERENT�HOUSES�CHARGE�DIFFERENT�
PRICES�FOR�THE�SAME�DISKS��5HERE� IS�
NO�SET�PRICING�STRUCTURE�FOR�DISKS
� BUT�
BEAR� IN�MIND�THAT�1%�HOUSES�ARE
� IN�
THEORY
� SUPPOSED�TO�BE�NON�PROFIT�
MAKING�OPERATIONS�� !
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4ILICA� PRESENTS� SOME� GREAT�
OFFERS� ON� THE� AWARD� W INNING�
RANGE� OF� HIGH� QUALITY� MATRIX�
PRINTERS� FROM � $ITIZEN�� &ACH�
$ITIZEN� PRINTER� IS� BUILT� IN� THE�
6,� TO � EXACTING� STANDARDS
�
ENSURING� SUPERB� RELIABILITY�AND�
OUTPUT�� 0 UR� CONFIDENCE� IN�
$ ITIZENjS� QUA LITY� 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� 4 ILICA�
1RIN TER� 4 TARTER� ,IT� 	WORTH�
_�����
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5HE� $ITIZEN� ���%� PRINTER� COMES� SUPPLIED� WITH� A� PARALLEL�
INTERFACE� AS� STANDARD�� *F�YOU� REQUIRE� A� SERIAL� INTERFACE� INSTEAD
�
PLEASE�STATE�REF��13*������WHEN�PLACING�YOUR�ORDER�WITH�4ILICA�

Y���
K� �7"5��_������� REF�� 13*� ����

�� ��	���� �����
�� ����
� ���� �
n � � ) � � � '-�)&!� +� ��$!-�)0�� 0N� ALL� HARDWARE� ORDERS� SHIPPED� IN� THE� 6,� MAINLAND�
n � +�� &!��$� *,((')+�  �$($!&��� 5EAM� OF� TECHNICAL� EXPERTS� AT� YOUR� SERVICE�
n � () !�� � %�+� �� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� k4AME� PRODUCT� �� 4AME� PRICEl� BASIS�
n � �*+��$!* �� ���� 0��)*�� 1ROVEN� TRACK� RECORD� IN� PROFESSIONAL� COMPUTER� SALES�
n � �,*!&�**� �� ��,��+!'&� �� �'-�)&%�&+�� 7OLUME� DISCOUNTS� AVAILABLE� ���
���������
n � * '.)''%*�� %EMONSTRATION� AND� TRAINING� FACILITIES� AT� OUR� -ONDON� �� 4IDCUP� BRANCHES�
n � + �� �,$$� *+'�# � )�&���� "LL� OF� YOUR� REQUIREMENTS� FROM� ONE� SUPPLIER�
n � � ) � � � ��+�$'�,�*�� 8ILL� BE� MAILED� TO� YOU� WITH� OFFERS� AND� SOFTWARE�PERIPHERAL� DETAILS�
n � (�0%�&+�� #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� WITH� YOUR� NEW� PURCHASE�� "ND
� WILL� THE�
COMPANY�YOU� BUY�FROM�CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEMS�WE�ENSURE�THAT�YOU�
WILL� HAVE� NOTHING� TO�WORRY�ABOUT��8E� HAVE�BEEN� ESTABLISHED� FOR�OVER� ���YEARS� AND
�WITH� OUR�UNRIVALLED�
EXPERIENCE� AND� EXPERTISE
� WE� CAN� NOW� CLAIM� TO� MEET� OUR� CUSTOMERSj� REQUIREMENTS� WITH� AN�
UNDERSTANDING� WHICH� IS� SECOND� TO� NONE�� #UT� DONjT� JUST� TAKE� OUR�WORD� FOR� IT�� $OMPLETE� AND� RETURN� THE�
COUPON�NOW�FOR�OUR�LATEST�'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�k4ILICA�4YSTEMS�4ERVICEl �
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\� 8HICH� COMPUTER	S
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� DO� YOU� OWN ��

!�+!����>P?LNCM?>�JLC=?M�;H>�MJ?=C@C=;NCIHM�G;S�=B;HA?���,F?;M?�L?NOLH�NB?�=IOJIH�@IL�NB?�F;N?MN�CH@ILG;NCIH


��(�+



 , * - " 1 & 1 & , +

4&+ Z� 4&+ Z� 4&+ Z� 4&+ Z� 4&+ Z� 4&+ Z� 4&+ Z� 4&+

4CH�MCR�<IIEM�;H>�
G;MN?L�NB?��GCA;
.7�:3H7�8;H7�E7FE�A8��DG57�*?;F:��AA=E��E;J�HA>G?7�*;MN?LCHA��GCA;�
5A>>75F;A@�FA�9;H7�3I3K��IADF:�AH7D�M����;@�FAF3>

�VERYTHING�YOU�ALWAYS�WANTED�
TO�KNOW�ABOUT�THE�"MIGA
�
BUT�DIDNjT �KNOW�WHO�TO�ASK�� �
THATjS�WHAT�THIS�MARVELLOUS�

COLLECTION�OF�SIX�BOOKS�OFFERS��5HANKS�
TO�#RUCE�4MITH�#OOKS
�WEjVE�GOT�FIVE�
SETS�UP�FOR�GRABS�

&ACH� SET� IS� COMPRISED� OF�
' 7 I J; H ?D = ��C ?=7�) - �� � 0 E BKC ; � )D;��
BY�.ARK�4MIDDY�AND� #RUCE�4MITH
�
' 7 I J; H ?D = ��C ?= 7� ) - �� � 0 E BKC ; � .ME��
BY�.ARK�4MIDDY
� ' 7 I J; H ?D = �� C ?= 7 � ���
BY�1AUL� 0VERAA
� ' 7 I J; H ?D = ��C ?= 7 �
- OI J;C � � ALSO�BY�1AUL� 0VERAA
�
' 7 I J; H ?D = �� C ?= 7 � * H ?D J; HI � � BY�3OBIN�
#URTON� AND�' 7 I J; H ?D = �� C ?= 7 �
� ;= ?D D ; HI � � BY�1HIL� 4OUTH�

' 7 I J; H ?D = �� C ?=7�) - � � � 0 E BKC ; �
)D; �OFFERS�A� COMPLETE� TUTORIAL� ON�
USING�THE�"MIGAjS� POWERFUL� OPERATING�
SYSTEM�� "LTHOUGH� AIMED� AT�
BEGINNERS
� IT�OFFERS� A�WEALTH� OF�
DETAILED� INFORMATION�ENABLING�ANYONE�
TO� ACHIEVE�THE�MOST�STARTLING�EFFECTS��
0 E BKC ; � .ME � IS� A�COMPLETE� REFERENCE�
WORK
� CONTAINING�EVERY�SINGLE�
"MIGA%04�COMMAND� IN�VERSION� ��
AND� BELOW��5HE� OFFICE�COPY� IS�
CERTAINLY�WELL�THUMBED�

"S�WELL� AS� THESE
� YOU�LL� GAIN�
INFORMATION� ON� HOW�TO� ACHIEVE�
PROFICIENCY� IN� THE�$� PROGRAMMING�
LANGUAGE
�WRITE� CODE�THAT� UTILISES�THE�
OPERATING�SYSTEM�TO� THE�FULL
� PLUG�
YOUR�PRINTER� IN�WITHOUT� HASSLE
� AND
� IF�
YOUjRE� A�COMPLETE� BEGINNER
� HOW TO

START�FROM� SCRATCH�WITH� CONFIDENCE�
)AVE�A�GO�AT�THE� THREE�QUESTIONS�

BELOW�AND� SEND�YOUR�ANSWERS�ON� A�
POSTCARD� OR�THE�BACK�OF�A� SEALED�
ENVELOPE�TO�
.ASTERING�.AGIC�
�C ?= 7 � - > E F F ; H �
���.ONMOUTH�4TREET�
#ATH� #"�� �%-
5HE�CLOSING�DATE�IS�4EPTEMBER���

1%"�  %�))"+$"
.2"01&,+� �
8HO�IS�THE�UNDISPUTED�MASTER�OF�
"MIGA%04 
A
� .ARK�4MIDDY
B
�.ICKEY�.OUSE
C
� #OB�.ONKHOUSE

.2"01&,+��
8HAT� IS�THE�NAME�OF�THE�PART�OF�THE�
"MIGA�S�OPERATING�SYSTEM�DEALING�
WITH�WINDOWS
� THE�MOUSE�AND�SO�ON 
A
�8INDOWS
B
� *NSTINCT
C
� *NTUITION

.2"01&,+��
8HAT�WAS�THE�PREDECESSOR�TO�$ 
A
�"
B
� #
C
�$�

5HE�.ASTERING�"MIGA�SERIES�OF�BOOKS�CONTAIN�VALUABLE� INFORMATION�FOR�
EVERYONE
� FROM�THE�NOVICE�TO�THE�"MIGA�EXPERT

 2*�+�� �-"/�
5HE�LUCKY�WINNERS�OF�+ULYjS�COMPETITION�ARE��/�$ULPIN�OF�4TAYBRIDGE
�
$HESHIRE
�.ICHAEL�4UTTLING�OF�(RAYS
�&SSEX��"�'LATMAN�OF�$RAWLEY
�8EST�
4USSEX�� -EE�$OBB�OF�-ONDON��1AUL�#ONEHILL�OF�/UNEATON��8�"TKINSON�OF�
8HITLEY�#AY
�5YNE�AND�8EAR��1AUL�4EALE�OF�#URGESS�)ILL
�8EST�4USSEX��1AUL�
4HEPHERD�OF�%EEPCAR
�4HEFFIELD��.ARK�)ARTSHORNE�OF�LLKLEY
�8EST�:ORKSHIRE�
AND�&$�(ALLAGHER�OF�$AMBERLEY
�4URREY��:OUjLL�EACH�BE�RECEIVING�A�$0.��
����MEMORY�EXPANSION�AND�DISK�CONTROLLER�FROM�THOSE�KIND�$UMANA�FOLK�
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n �
$$�OF�YOUR�PROBLEMS� SOLVED� IN� OUR�DEFINITIVE�
%#!��

&*, )*�SPECIAL�� 5HERE� ARE� ��� PAGES�DEVOTED� TO�EVERYTHING�
FROM�"MIGA%04�TO�VIDEO�� *F�YOUjVE�GOT�A� PROBLEM
� DONjT�MISS�
NEXT�MONTHjS� ISSUE
� iCAUSE�WEjVE�GOT�THE� ANSWERS�

n �$HAOS� REIGNS� IN�
%#!���"'(( )�,#+"� THE� START�OF�A� BRAND�
NEW�SERIES� ON� FRACTALS�� $ONRAD� #ESSANT�DESCRIBES� HOW�TO�
MAKE�YOUR�OWN�FRACTASTIC� PATTERNS�OF�ORDER�AND� MADNESS�

n � #ACK�BY�POPULAR�DEMAND
� ARTIFICIAL� INTELLIGENCE�GURU� 1HIL�
(LADWIN� TAKES� A�MICROSCOPE� TO�THE�MYSTERIOUS�ORGANISM�
KNOWN� AS�$OMPUTER�-IFE�
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