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

"����� ��
��
"����� ��
"���� ��
"CCELERATORS� ��
"MIGA�"NSWERS� ��
"MIGA%04� ��
".04� ���
"3EXX� ��
"RTIFICIAL� *NTELLIGENCE� ��
#OOM�#OX� ��
#ULLETIN� BOARDS� ���
#USINESS� ��
���
#UYING�ADVICE� ���
$� ��
$HAOS� ���
$OMMS� ���
$OMPETITION� ���
%ESKTOP� PUBLISHING� ��
��
%ISKZINES� ���
%51� �����
&DUCATION� ���
'OR�SALE� ���
(RAPHICS� ��
)ARD�DRIVES� ��
*NTEGRATED�SOFTWARE� ���
*MAGINE��� ���
-ETTERS� ��
.AIL�0RDER� ���
.*%*� ��
��
.INIX� ��
.ULTITASKING� ��
.USIC� ��
��
/EWS� �
1HOENIX� ���
1RINTERS� ��
1RODUCT� -OCATOR� ���
1ROJECTS� ���
1UBLIC�DOMAIN� ��
���
3EADER�ADS� ���
4HAREWARE� ��
���
4UBSCRIPTIONS� ���
5ALKING�4HOP� ��
6SER�(ROUPS� ���
7IDEO� ��
��
7ORTEX����� ��

�K>� MA>K>� :GR� IKH=N<ML� HK�
LN;C><ML� RHN�=� EBD>� NL� MH�
M:D>� :� EHHD� :M�� 3>EE
� CNLM�
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� O�THAT�S� ANOTHER�YEAR�THEN� EH �#UT�WHAT�A�
YEAR�FOR�THE�"MIGA�� ���� �S� SEEN� THE�
"���
� THE�"���
� THE�"�����AND�THE�
"�������NOT�A� BAD� OUTPUT�FOR�A�COMPANY�

ACCUSED�OF�RESTING�ON� ITS� LAURELS�
"S�WE� SAID� IN� NO�UNCERTAIN� TERMS� LAST� ISSUE
�

THE�"����� HAS�GOT�TO� BE�THE�BEST�THING�THAT�S�
HAPPENED� TO�THE�"MIGA� RANGE� SINCE� ������ 4O�
WE�VE� PUT� IT�HEAD�TO� HEAD�WITH� AN�"����TO� SEE�JUST�
HOW�MUCH� FASTER� IT� REALLY� IS�� *� THINK�YOU�MAY�BE�
SURPRISED� BY�THE� RESULTS�� /EVERTHLESS
� IT�S � A�GREAT�
MACHINE�AND� ONE�WHICH�WE�LL� BE�GIVING�SIGNIFICANT�
COVERAGE�TO� IN�THE�YEAR�AHEAD�

#UT�OF�COURSE
� $OMMODORE� HARDWARE� IS� ONLY�
HALF�THE� STORY�OF������� �THERE�S� ALSO�THE�WEALTH� OF�
NEW�SOFTWARE� AND�THIRD�PARTY�PERIPHERALS�THAT�S�
BEEN� BROUGHT�TO�MARKET�DURING�THE� SAME�PERIOD��
8HICH� IS�WHY�WE�VE�DEVOTED� NINE� PAGES�TO�
SELECTING�THE� BEST�FROM� THE� REST� IN� THE�MAIN� AREAS�
OF�"MIGADOM�� 6SE� IT�AS� A� BUYER�S�GUIDE� IF�YOU�WISH
�
OR�DEEM� IT�AN� INFORMED�OVERVIEW�OF�OUR�EXPERTS��
FAVOURITE�GOODIES�� �EITHER�WAY� IT�S � A� HANDY�
REFERENCE�TO�THE�BEST�"MIGA� PRODUCTS� AROUND�

5HE�OTHER�SIGNIFICANT� ITEM� IN� THIS� ISSUE�YOU�WILL

%*4,;*/&�%&-*()54
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�MULTIMEDIA�8ORLD�8AR�
**�SIMULATOR�	��YOU�BETTER�BELIEVE�IT�

� A�5CHAIKOVSKY�
/UTCRACKER�4UITE�DISK
�A�CROSSWORD�CRACKER�AND�THE�
WORLD�S�WORST�DATABASE�� 1UBLIC�%OMAIN�8ORLD�OR

NO� BETTER�MAG�THAN� THIS
AS�WE�CALL� IT �THIS�MONTH
�STARTS�ON�PAGE����

HAVE�MORE�THAN�
PROBABLY�NOTICED� IS�THE�
COVER�DISK��8HAT�YOU�
HAVE� IS� A� DISK�THAT�S�
PACKED�WITH� THE�VERY�
LATEST�1%�AND� SHAREWARE�
FROM� THE�4TATES�� �AND�
WE� HOPE�YOU�LL� FIND� THEM�
USEFUL�� #UT�DONiT�GET�THE�
WRONG� IDEA�HERE�� �WE�RE�
NOT�GOING�TO� FILL� IT� FULL� OF�
DEMOS�AND�OVERRATED� 1%�WARES� IN� FUTURE��WE�JUST�
WANT�TO� BRING�YOU� THE�BEST� IN� FREE�UTILITIES� AND� LOOK�
AT�WAYS� IN�WHICH�WE� CAN� TURN� IT� INTO� AN� INTERACTIVE�
TUTORIAL� DEVICE�� "ND� NO
�WE�WON�T�BE�GOING�OVER�TO�
FULL� COLOUR�GLOSSY�PAGES� AND� UPPING�THE� PRICE�

+UST�ONE�OTHER�THING
� THIS� IS�MY� LAST� ISSUE�� $LIFF�
TAKES�THE�CHAIR�FROM� HERE�ON� IN
� AS� *�M�OFF�TO�
LAUNCH� A�NEW�MAGAZINE�
4O�THANKS�FOR�YOUR�SUPPORT�
AND� SEE�YOU� AROUND�
&NJOY�THE� ISH

	AND� THE�DISK
� AND
BYEEEEEE���� &DITOR

��� ,�#!/� !2+0! �!4�(1/%2!(5�0+�

�*/3!.%*#�5+1.�-1!/0%+*/

&VERY�MONTH�IN�"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�
MONTHiS� ISSUE�

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

5)&�"/48&34�45"35�0/�1"(&���

F F I �

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


:OUR�GUARANTEE�OF�VALUE
DIAGRAMS
�SUMMARY�BOXES
�ANNOTATED�
PHOTOGRAPHS�AND�SO�ON�

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

.ORE�READER�INTERACTION��8E�DRAW�STRONGLY�ON�
READERSi�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�#RITAINiS�FINEST�COMPUTER�MAGAZINES��
"MIGA�4HOPPER� m�"MIGA�'ORMAT�

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

45�'ORMAT�m�:OUR�4INCLAIR�m �4EGA�1OWER�
"MSTRAD�"CTION� m �1$�"NSWERS�m �1$�'ORMAT�
5OTAL��m�4UPER�1LAY�m�.EGA�m �(AMESMASTER�

��AND�A�TOP�SECRET�NEW�MAG�

".*("�4)011&3�m �*446&���� m �+"/6"3:� ����
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0UR� "����S� ARE� ALSO� AVAILABLE� WITH� FU LLY � PREPARED� AND� FORMATTED�
INTERNAL� *%&� HARD� DISK� DRIVES�� 1LEASE� ADD� THE� FO LLOW ING� PRICES� FOR� THE�
SIZE� OF� THE� DISK� DRIVE� THAT� YOU� REQUIRES

��+ � X���
��+  � X���
���+ � X���
���+ � X���
���+  � X���
���+  � X ���

1)0/&� '03� 13*$&4� 0'� 1$.$*"� $"3%4� "/%� 05)&3� )"3%8"3&�
'03� 1)0/&�'"9� 03%&3� 4&37*$&� 03� &/26*3*&4

5EL�� 	���� 
� � � � � � �
@@@@@@@ n� '03� ."*-� 03%&3� 4&37*$&��

q � 40'58"3&� %&.0/� -5%�� < "C
��G!" � 1�0�� #09� �� � 1&/;"/$&

����������� �� $03/8"--
� 53��� �41

1LEASE� ADD� _ � �� � � FO R� POSTAGE��� PACKAGING�
1LEASE� MAKE� ALL� CHEQUES�30�S� PAYABLE� TO� 40'58"3&� %&.0/� -5%��
IF� APPLICABLE� PLEASE� INCLUDE� YOUR� CREDIT� CARD� /2� AND� EXPIRY� DATE�

13*$&4� 46#+&$5� 50 � $)"/(&� 8 *5)065 � /05*$&�� &�0&�� " -- � 5 3 " % &. "3 , 4 � "$,/08 -&%(&%
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*>PL� �
5HE� &MPLANT�SYSTEM�WHICH�WILL� EMULATE� ANY�COMPUTER�
1-64��3EVEALED�� 4ECRET�PLANS�FOR�FUTURE�"MIGAS���

1/�.>IHKML� ��
5HE� LATEST�STATES�OF�THE�"MIGA�ART�FROM�THE�4TATES

) 2 <; :> 8 � ( 9 ? @ � ��
5HE�BEST� LETTERS� PAGE� IN�"MIGA�COMPUTING�� $6�THERE�

2HKM>Q�����,��>FNE:MHK� ��
:EP
� IT�S� HERE�� �THE�MOST�POWERFUL� 1$�BOARD�MONEY�CAN�
BUY�� �BUT� IS� IT�A� BETTER�DEAL� THAN� A�TRUE�1$ 

5+1.��+2!.� %/'� ��
"LL�YOU�NEED�TO�KNOW�TO�GET�THE�TWELVE�HOT�PROGRAMS�
ON�OUR�4HAREWARE�$OLLECTION�VOL���DISK�UP�AND� RUNNING
�

IF�YOU�JUST�CAN�T�WAIT�TO�SLAP�THAT�DISK�HOME�THEN

01.*� $!.!� "%./0

�FB@:�2B=>H� ��
8HY�4CALA�..���� IS�THE� BEST�MULTIMEDIA�PROGRAM�OUT
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8HATEVER�YOUR�"MIGA�HASSLE
� QUERY
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PAGES�OF�EXPERT�ADVICE�TO�BANISH�THOSE�BLUES�FOREVER
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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�
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OH�SO�SEXY�SKIN�JOB�AND�HER�SNAKE�USED�TO�
WORK �:OU�GOT� IT �5HEN�JUST�ITS �NAME�ON�A�CARD�
TO�� �$OR
�THAT�1RISS�WAS�WELL�WORTH�A� RUN�IN�
�
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"MIGA�8ORKSTATION�
�&XPANSION� 4YSTEM
.ONITOR�STAND�W ITH�SHELF�FOR�DRIVES�ETC��
4TRONG�METAL�CONSTRUCTION�MADE�FROM�
��48(�STEEL�EPOXY�COATED�"MIGA�
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$ITIZEN�S�1RINT� .ANAGER
5HESE�ADVANCED� PRINTER�DRIVERS� TRANSFORM�
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"MIGA�HARDWARE�MANUFACTURER�4UPRA�
HAS�ANNOUNCED�THE�AVAILABILITY�OF�A�
30.�UPGRADE�FOR�OWNERS�OF�ITS�
4UPRA'"9.ODEM�V���

4AID�+OHN�8ILEY
� 4UPRAiS�
PRESIDENT�� j8E�ARE�COMMITTED� TO�OUR�
CUSTOMERS�AND�WANT�THEM�TO�BE�ABLE�
TO�EXPERIENCE�THE�BENEFITS�OF�
IMPROVEMENTS�WE�HAVE�MADE�SINCE�
THE� PRODUCT�WAS�ORIGINALLY� RELEASED�
LAST�'EBRUARY�k� 'IRST�AND�FOREMOST�
AMONG�THESE�BENEFITS� IS� A�FIX�TO�
MAKE�THE� PRODUCT�WORK�AS� IT�SHOULD�

5HE�MODEM�WILL� NOW
�WHEN� USING�
A�V��BIS�CONNECTION
� FALL� BACK�TO�A�
LOWER�COMMUNICATIONS�SPEED�WHEN�
CONFRONTED�WITH�A� BAD�CONNECTION��
4IMILARLY
� IT�WILL� INCREASE� ITS� SPEED�
WHEN�THE�CONNECTION� IMPROVES�

"�COUPLE�OF�NEW�FEATURES� ARE�
ALSO� INCLUDED� ON�THE�30.��5HE�FIRST�
IS�&RROR�$ORRECTION�.ODE�	&$.

�
WHICH�ENABLES�ERROR�FREE�FAXES�TO�BE�
SENT�WITH� SOFTWARE� THAT�SUPPORTS�THE�
&$.� PROTOCOL��5HE�OTHER� IS� A�4ILENT�
"NSWER�FEATURE
� ENABLING�THE�SAME�
LINE�TO�BE�USED� FOR�BOTH�VOICE�AND�
FAX�� *F�FAX�TONES�ARE�DETECTED�BY�THE�
MODEM
� THEN� IT�WILL� RESPOND��
OTHERWISE� IT�WILL� REMAIN� SILENT�AND�
ENABLE�THE� USER�TO�ANSWER�THE�CALL�

5O�DECIDE�WHETHER�OR�NOT�YOU�
NEED�THE�UPGRADE
� YOU� SHOULD� ISSUE�
THE� �"5���� COMMAND� TO�YOUR�MODEM��
*F�THE�30.� PART�NUMBER�RETURNED� IS�
LOWER�THAN� ���)� OR����+� THEN�YOU�
NEED�THE�UPGRADE�

*T�IS�AVAILABLE�BY�CALLING�THE�
4UPRA� ##4�b �������������������
�
OR�BY�WRITING�TO�� 30.�6PGRADE
�4UPRA�
$ORPORATION
� �����4UPRA�%RIVE�48
�
"LBANY
�03������
� 64"�

,�* )(�/�*!3�
/��*�/+"03�.!
7ERSION���OF�THE��**;*$,*6�
"97/.::276*4�SOFTWARE�PACKAGE�FOR�
1ANDAALiS�HAND�SCANNER�HAS�NOW�
BEEN�RELEASED�

*TS� NEW�FEATURES� INCLUDE� A�DUAL�
SCREEN� LAYOUT�WITH� BOTH� A�MAIN�
SCREEN� AND�A� ���LEVEL�GREY�SCALE�ONE��
THE�ABILITY�TO�CONVERT�FROM�DITHERED�TO�
GREY�SCALE� IMAGES�� A� BRIGHTNESS�
CONTROL�� TWO� LEVELS�OF�ZOOM��DRAWING�
TOOLS�� TEXT�ENTRY�� AND� SUPPORT�FOR�ALL�
8ORKBENCH� PRINTER�DRIVERS�

5HE�SOFTWARE� IS�COMPATIBLE�WITH�
ALL�"MIGAS� AND�VERSIONS�OF�
8ORKBENCH�� *TiS�AVAILABLE�AS�AN�
UPGRADE�TO�EXISTING�USERS�FOR�_���

$ALL�1ANDAAL� *NTERNATIONAL� A �����
���������FOR�MORE� INFORMATION�

)�&+.�)1(0%�,1.,+/!�
!)1(�0+.�/5/0!)�(�1*�$! 

"MERICAN�COMPANY�6TILITIES�
6NLIMITED�HAS�RELEASED�AN�EMULATOR�
SYSTEM�THAT�OFFERS�COMPATIBILITY�WITH�
ALL�MAJOR�COMPUTER�SYSTEMS�

$ALLED� &MPLANT
� THE�SYSTEM�USES�
BOTH� HARDWARE�AND�SOFTWARE�TO�
EMULATE�THE�.AC� **� SERIES�OF�
COMPUTERS�� #UT�THE�UNIQUE� INNOVATION�
OF�&MPLANT� IS� ITS� ABILITY�TO�EMULATE�
JUST�ABOUT�ANY�COMPUTER�WITH� THE�
ADDITION�OF�SOFTWARE� AND�THE�
COMPUTERiS�30.S�� 1LANS�ARE� AFOOT�TO�
PROVIDE�EMULATION� FOR�THE� *#.�1$�����
AND����
� THE� TOP�OF�THE� RANGE�.AC�
2UADRA
� THE�"TARI�.EGA�45�AND�
'ALCON
�AND�THE�$OMMODORE� ���

&MPLANTiS� HARDWARE� HAS�BEEN�
DESIGNED� NOT�ONLY�TO�EMULATE�EXISTING�
TECHNOLOGY�BUT�TO�CATER�FOR�FUTURE�
ADVANCES�TOO�� *N� THE�CASE�OF�THE�
.AC
� ITS�BASIC� ARCHITECTURE
� INCLUDING�
TIMERS
� INTERRUPTS�AND� CLOCKS
� IS�
HANDLED� ON�A� HARDWARE� LEVEL��5HE�
BOARD�WILL� SUPPORT�&130.
� 4TATIC�
3".� AND�4*..�MODULES�TO�CATER�FOR�
THE�VARIOUS�FORMATS� USED�TO�STORE�
COMPUTER�OPERATING�SYSTEMS�

,�.�((!(�,+.0�2(���.!(!�/! �)%#���++'/
#RUCE�4MITH�#OOKS�HAS�ADDED�
ANOTHER�TWO�BOOKS�TO� ITS��*:;.9260�
�520*�RANGE�� 1HIL�4OUTHiS��*:;.9�
�520*�� ���!$�FOR�_������AND�
�*:;.9260��520*�(793+.6,1�� 
� FOR�
_������� #RUCE�4MITH�#OOKS�CAN�BE�
CONTACTED�ON�d�������������

#0/��!�+)!/�
+""%�%�(�1/!.�
#.+1,�"+.�
/+"0�(+#%'
4OFT�-OGIK
�MAKER�OF�THE�"*0.$;9.*5�
DESKTOP�PUBLISHING�PACKAGE
� HAS�
APPOINTED�(EORGE�5HOMPSON�4ERVICES�
AS�AN�OFFICIAL� USER�GROUP�

(54
� PRIMARILY�A�PUBLIC� DOMAIN�
LIBRARY
� HAS�GAINED� CONSIDERABLE�
RENOWN�AS�A�SUPPLIER�OF�HIGH�QUALITY�
SOFTWARE�AND� FONTS�� *T�WILL� BE�PROVIDING�
PRODUCT�SUPPORT�FOR�1AGE4TREAM�USERS
�
AS�WELL� AS� ADVICE�ON�MORE�GENERAL�
"MIGA�SUBJECTS�� +OINING�THE�
1AGE4TREAM�USER�GROUP�WILL� COST�_���
PER�ANNUM�� 'OR�THIS� PRICE
� MEMBERS�
ALSO�GET�THE�CHANCE�TO�BUY�HARDWARE�
AND� SOFTWARE� AT�DISCOUNTED� PRICES
� ARE

5HE�"MIGA�$ENTRE�4COTLAND�HAS�
ANNOUNCED� IT� IS�TO�SELL� THE� LATEST�
VERSION�OF�.ACRO�4YSTEMiS�7LAB�

7LAB� IS� A�HIGH�SPEED�VIDEO� FRAME��
GRABBER
� PREVIOUSLY�ONLY�AVAILABLE� AS�A�
PLUG�IN�;ORRO� **� CARD�� *T�CAN� NOW�BE�
PLUGGED� INTO�THE�"MIGAiS�PARALLEL� PORT


�)9:C� :C�D96�56=?�
F6BC:?>�?7

�6?B86�)9?=@C?>�
(6BF:46C

4OFT�-OGIKiS�"*0.$;9.*5� IS�A�POWERFUL�
BUT�EXPENSIVE�%51�PACKAGE
� BUT�NOW�
YOU�CAN�TRY�BEFORE�YOU�BUY�WITH�THE�
DEMO�VERSION�FROM�(54

ELIGIBLE� FOR�SAVINGS�ON� PUBLIC�DOMAIN�
TITLES
� AND� HAVE�ACCESS�TO�"DOBE�5YPE�
��FONTS�AND� A� LARGE� RANGE�OF�(*'�
GRAPHICS�FILES��5HEY�WILL� RECEIVE�COPIES�
OF�.EGADISC�AND�+UMPDISK
� TWO�DISK��
BASED�MAGAZINES�

(54� IS�ALSO�SELLING�A�DEMO�VERSION�
OF�1AGE4TREAM��$OSTING�ONLY�_����
�
THE� PACKAGE�WILL�GIVE� USERS�THE�CHANCE�
TO�TRY�OUT�THE� PACKAGE�BEFORE�
INVESTING�� *T� IS�SLIGHTLY�CRIPPLED�� THERE�
IS�NO�SAVE� FACILITY�AND�A� hDEMOi�
MESSAGE� IS� INCLUDED�WITH�ALL�OUTPUT�

$ALL�(EORGE�5HOMPSON�4ERVFCES�
d�������������FOR�MORE� INFORMATION�

MAKING� IT�USEABLE�WITH� ANY�"MIGA�� *T�
COSTS�_�������

5HE�COMPANY�HAS�ALSO�
ANNOUNCED� PRICE�DROPS�ON� ITS����BIT�
GRAPHICS�BOARDS
� STARTING�AT�_����FOR�
THE� )ARLEQUIN� �����MODEL��$ALL� �R�
������������FOR�MORE�DETAILS�

,.%�!�  .+,�
"+.�/%),�0%��

7IDEOGRAPHERS�WILL�BE�PLEASED�TO�
HEAR�THAT�0PTONICAiS�4IMPATICA�
SYSTEM�HAS�HAD� ITS� PRICE� REDUCED�
FROM�_��������TO�_����

4IMPATICA
� REVIEWED� IN� ISSUE��
� IS�
A�HARDWARE�SOFTWARE�SYSTEM�THAT�WILL�
RENDER�GRAPHICS�TO�VIDEOTAPE�ONE�
FRAME�AT�A�TIME�� 4OPHISTICATED� FRAME�
BY�FRAME�EDITING�FEATURES�ARE�
SUPPORTED�BY�THE� PACKAGE
� ENABLING�
COMPLEX����BIT�ANIMATIONS�TO�BE�
CREATED�AND� PLAYED�BACK� IN� REAL�TIME�

5HE� LATEST�VERSION� OF�THE�PRODUCT�
SUPPORTS�FAST� IMAGE� IMPORTS
� AND�
MULTI�SERIAL� CARDS�� *T�ALSO� HAS�"3EXX�
SUPPORT
� ENABLING� IT�TO�BE�CONTROLLED�
VIA�"4%(iS�"RT�%EPARTMENT�
1ROFESSIONAL�

'OR�MORE� INFORMATION�CALL�
0PTONICA�W�������������

&MPLANT�COMES�
AS�A�;ORRO�CARD�TO�
SLOT�INTO�AN�"�����OR�
"������"N�ALTERNATE�
VERSION� IS� AVAILABLE�TO�
SLOT�INTO�THE�
EXPANSION�BUS�OF�AN�
"����OR�"������ *T�
WILL�WORK�WITH� ALL�OF�
THE�ABOVE�"MIGAS
�
BUT�A�������
PROCESSOR�WITH� A�
MEMORY�MANAGEMENT�
UNIT� IS� RECOMMENDED�
FOR�THE�BEST�
COMPATIBILITY�AND�
SPEED�� 6SERS�MUST�PURCHASE�THEIR�
OWN�.ACINTOSH�30.S�

5HE�SYSTEM�WILL� MULTITASK�
ALONGSIDE�THE�"MIGA
� AND� IS�
COMPATIBLE�WITH�VARIOUS����BIT�BOARDS�
INCLUDING��7���AND�3AMBRANDT�

&MPLANT� IS� AVAILABLE� AS�A�BASIC�
SYSTEM�FOR�_������
� OR�WITH� HIGH�
SPEED�SERIAL� PORTS� AND�"PPLE5ALK�
SUPPORT�FOR�_��������"NOTHER�VERSION�
OF�&MPLANT�IS� AVAILABLE�WITH� A�HIGH

*F�YOU�NEED�.ACINTOSH�EMULATION� BUT�
CANiT �AFFORD�A�.AC
� THEN�&MPIANT�
COULD�BE�JUST�WHAT�YOUiRE� LOOKING�FOR

SPEED�4$4*� INTERFACE
� ALSO�FOR�
_������
� OR� IT�MAY�BE�BOUGHT�WITH�
BOTH�"PPLE�5ALK�AND�A�4$4*� INTERFACE�
FOR�_�������

&MPLANT� IS�MANUFACTURED� BY�
6TILITIES� 6NLIMITED� A ��������������
�����AND�DISTRIBUTED� IN�THE� 6,�BY�
#LITZ�4OFT�A �������������

".*("�4)011&3�m �*446&���� m �+"/6"3:� ����
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1EOPLE�WERE�CARRYING�"����S�OUT�BY�THE�BOX�LOAD�AT�
/OVEMBERkS� 'UTURE�&NTERTAINMENT�4HOW��$OMMODOREkS�
STAND�WAS� INUNDATED�NOT�ONLY�WITH�PEOPLE�EAGER�TO�SEE�
ITS� BRAND�NEW�MACHINE
� BUT�ALSO�THOSE�STARING�IN�
DISBELIEF�AT�THE�NEW�DEMONSTRATION�$%�PRODUCED�BY�
1SYGNOSIS�TO�SHOW�OFF�THE�$%57kS�FEATURES�

/EARLY���
����SHOW�GOERS�TURNED�UP�THROUGHOUT�THE�
FOUR�DAYS
� AND�$OMMODORE�WASN�T�THE�ONLY�MANUFACTURER�
WITH�EXCITING�PRODUCTS�FOR�THEM�TO�SEE�� %UTCH�COMPANY�
,$4�WAS�SHOWING� ITS�HIGH�DENSITY�DRIVE�FOR�THE�"MIGA
�
WHICH�WILL� OPERATE� IN�BOTH� STANDARD� 	���,B
� AND�HIGH�
DENSITY�MODE�	����.B
�� 6NLIKE�OTHER�HIGH�DENSITY�DRIVES�
WHICH� RUN�MORE�SLOWLY�THAN�STANDARD� DRIVES
� THE�MODELS�
FROM�,$4�OPERATE� AT�TWICE�THE�SPEED�OF�A�STANDARD�DISK�
DRIVE�WHEN� READING�AND�WRITING� IN� HIGH� DENSITY�MODE��"�
PRICE� HAS�YET�TO�BE�ANNOUNCED
� BUT�THE�DRIVE�SHOULD� BE�
AVAILABLE� BY�THE�END�OF�THE�YEAR�

4TATESIDE�DEVELOPER�(71�WAS�DEMONSTRATING�ITS�
*MAGE'9GRAPHICS� IMAGE�PROCESSING�SOFTWARE
�WHICH� IS�
CAPABLE�OF�SPEEDILY�MANIPULATING����BIT�PICTURES� IN�MANY�
VARIED�WAYS
� INCLUDING�RIPPLE�AND�OIL� PAINTING�EFFECTS�

$LARITY���
� A����BIT�SOUND� SAMPLER�THAT�FEATURES�
STEREO� INPUT�AND�OUTPUT
�WAS�ON�DISPLAY�AT�.ICRODEALkS�
STAND��5HIS� INCREDIBLE�UNIT�PROVIDES�$%�QUALITY�SOUND� FOR�
ONLY�_�������� &XPECT�A� REVIEW�SOON��"LSO�ON�DISPLAY�FROM

.ICRODEAL�WAS�7IDEO.ASTER
� AN�
EASY�TO�USE�VIDEO�DIGITISER��
SOUND� SAMPLING�PACKAGE�THAT�
ENABLES� USERS�TO�CREATE�THEIR�
OWN�MINI�MOVIES�� *MAGES�ARE�
MONOCHROME
�OR�UP�TO������
COLOURS� IF�THE� HARDWARE� IS� USED�
IN�CONJUNCTION�WITH� A�COLOUR�
SPLITTER��7IDEO.ASTER�COSTS�_������

5HANKS�TO�ALL�WHO�CAME
� AND� IF�YOU�DIDN�T
�WHY�NOT �
4EE�YOU�AT�0LYMPIA�NEXT�YEAR�FOR�AN�EVEN� BIGGER�SHOW�

%ESPITE�"NDY�4TORERkS�
CHALLENGE�OF�A�FREE�DRINK�

FOR�ANYONE�ASKING�AN�
UNANSWERABLE�QUESTION
�

THE�"MIGA�"NSWERS�TEAM�
HANDLED�EVERY�PROBLEM�

SENT�THEIR�WAY

&� +�0	!"%%�/"+-.�%%2�-"�,�.)� +�)!"�,��(($�&�+$�-
5WO�NEW�BOOKS�SET�FOR� RELEASE�BY�PUBLISHER�.C(RAW�)ILL�
SHOULD�APPEAL�TO�GRAPHICS�AND�VIRTUAL� REALITY�FANS�

7IRTUAL�3EALITY�� �5HROUGH� 5HE�/EW�-OOKING�(LASS�BY�
,EVIN�5EIXEIRA� AND� ,EN�1IMENTAL� CONCERNS� ITSELF�WITH�
GIVING�THE� LAYPERSON�AN�EASY�TO�READ�GUIDE�TO�THE�EMERGING�
TECHNOLOGY�AND� IMAGERY�OF�VIRTUAL� REALITY�� 7IRTUAL�3EALITY�� �
5HROUGH� 5HE�/EW�-OOKING�(LASS�CONTAINS�����PAGES�AND�
WILL� COST�_������

"LSO�OF�INTEREST� IS�1ETER�4ORENSEN�S�_������ 5HE�-IFE�
0F�$OMPUTER�(RAPHICS��5HIS�����PAGE�TOME�COVERS�THE�
BACKGROUND�TO�COMPUTER�GRAPHICS�AS�WELL� AS� PROVIDING�
INFORMATION�ON� STATE�OF�THE�ART�TECHNOLOGY�AND�SPECULATION�
ON�GRAPHICS� IN�THE�FUTURE�� *T�ALSO� INCLUDES�TOPICS�ON�VIRTUAL�
REALITY�AND�THE�EXCITING�COMBINATION�OF�ARTIFICIAL�
INTELLIGENCE�WITH�ANIMATION�

.C(RAW�)ILL� #OOK�$OMPANY�&UROPE�e������������

 +��'�&.%-"&��"��
-�$�,�+((-

"PPLIED�3ESEARCH�,ERNEL� IS�TO� RELEASE�A�COMPREHENSIVE�
MULTIMEDIA�PACKAGE�DEALING�WITH�PLANTS�

1LANTS�'OR�"LL�4EASONS�COMES�ON� ���FLOPPY�DISKS�� *T�
CURRENTLY�HOLDS� INFORMATION� ON� �����DIFFERENT�PLANTS
� ALONG�
WITH� ����)".� IMAGES��"CCESS�TO�SOUND
� PICTURES
� TEXT�
AND�VIDEO� IS� PROVIDED�BY�MULTIMEDIA�BUTTONS�

1LANTS�'OR�"LL�4EASONS�COMES�WITH� A�CONTEXT�SENSITIVE�
HELP�FACILITY
� AND�ALSO� INCLUDES�A�DICTIONARY�OF�HORTICULTURAL

,#5�1#�%�2#� "0'4#1
)ARD�DRIVE�MANUFACTURER�4EAGATE�HAS�ANNOUNCED�A�NEW�
SET�OF�PRODUCTS�RANGING�FROM�����TO������INCHES� IN�SIZE�

1ERHAPS�THE�MOST�INTERESTING�OF�THESE� IS�THE�
45����1
� A���.B����� INCH�DRIVE�THAT�SUPPORTS�THE�
1$.$*"�5YPE� ***� INTERFACE�� *T�COMPRISES� A�SINGLE� PLATTER�
AND� IS� NO�MORE�THAN� �����MILLIMETRES� IN�HEIGHT�

4EAGATE�ALSO�ANNOUNCED�THE�45����"(�/����� INCH�
DRIVE
�WHICH
� AT����.B
� IS�CURRENTLY�THE� LARGEST�CAPACITY�
DRIVE�AVAILABLE�FOR�HOME�COMPUTERS�� *T� IS�CAN�BE�SUPPLIED�
WITH� EITHER�AN�"5�OR�A�4$4*� INTERFACE�

:OU�CAN�CONTACT�4EAGATE�ON� e�������������

(ARDENERS
�
BOTANISTS�AND�
MULTIMEDIA�FANS�WILL�
ALL�ENJOY�1LANTS�'OR�
" LL�4EASONS

�+'%��1&-..#0�,##'1�
��2#!&,'!�*�50'2#0

"MIGA�4HOPPER�MAGAZINE� IS� LOOKING�FOR�A�FULL�TIME�
TECHNICAL�WRITER�TO�WORK�FROM� ITS�OFFICE� IN�BEAUTIFUL� #ATH�

5HE� SUCCESSFUL�CANDIDATE�WILL� HAVE�A�SOUND� KNOWLEDGE�
OF�THE�"MIGA�MARKET�AND�A�GOOD�UNDERSTANDING�OF�THE�
MACHINE�S� HARDWARE�AND� SOFTWARE��"�STRONG�GRASP�OF�THE�
&NGLISH� LANGUAGE� IS�ESSENTIAL�

5HE�SALARY� IS� UP�TO�_��
����PER�ANNUM�� *F�YOU� ARE�
INTERESTED
� SEND�YOUR�$7�ALONG�WITH� A�SAMPLE�OF�YOUR�
WRITTEN�WORK�TO�$LIFF�3AMSHAW�AT�THE�USUAL� ADDRESS�

TERMS�WHICH�CAN�BE�
CALLED� UP�BY�CLICKING�
ON�A�BUTTON�FROM�
WITHIN� ANY�PAGE�OF�
THE�DATABASE�

5HE�PACKAGE
CURRENTLY�COSTS�_������� 'UTURE�UPDATES�OF�THE�DATABASE�
WILL� BE� AVAILABLE�TO�USERS�FOR�_�� PLUS�7"5�AND�POSTAGE��
$ALL�"PPLIED�3ESEARCH� ,ERNEL� h ��������������

��	*'%��*!.�+�
�'*��$$

5HANKS�TO�"IMATHERA�SYSTEMS
�JUST�
ABOUT�ANY�"MIGA�OWNER�WILL�NOW�BE�
ABLE�TO�USE�A�STANDARD�$%�30.�DRIVE�
AS�A�$%57�

$OMMODORE� HAS�BEEN�PIPPED�TO�
THE�$%57�COMPATIBILITY�POST�BY�
"IMATHERA�4YSTEM�S�COMBINATION�OF�A�
5OSHIBA�4$4*�$%�30.�DRIVE�AND�
$%57�%&7*$&�SOFTWARE�

5HE�DRIVE�WILL�WORK�WITH�MOST�4$4*�
CONTROLLERS
� AND�AS�SUCH� IS�USEABLE�BY�
OWNERS�OF�THE�"���������������
MACHINES�WITH�A� HARD�CARD�AS�WELL�AS�
"����OWNERS�WITH� AN�"���
�(71�OR�
SIMILAR�HARD�DRIVE�

5HE�5OSHIBA�DRIVE� IS�A� ���MS�
DEVICE�� �TWICE�AS�FAST�AS�
$OMMODORE�S�$%57�DRIVE��5HE�
NECESSARY�SOFTWARE� IS�PROVIDED�BY�THE�
$%57�%&7*$&�PROGRAM
�WHICH� PROVIDES�
OVER�����COMPATIBILITY�WITH�EXISTING�
$%57�TITLES�

"S�WELL� AS�TURNING�YOUR�"MIGA� INTO�
A�$%57
�THE�DEVICE�WILL�ACT�AS�AN�
ORDINARY�"MIGA�VOLUME�	LABELLED�$%0�
�
OR�AN�AUDIO�$%�PLAYER��5HREE�$%S�ARE�
SUPPLIED
� INCLUDING�$%1%�1UBLIC�
%OMAIN�$OLLECTION
�CONTAINING�'RED�
'ISH�DISKS���TO�����

5HE�DRIVE� IS�AVAILABLE�AS�AN�
INTERNAL�KIT�FOR�_�����OR�AS�AN�EXTERNAL�
KIT�FOR�_����� *F�YOU�ALSO�REQUIRE�A�4$4*�
CONTROLLER�CARD
� ADD�_����TO�THE�PRICE��
"IMATHERA�4YSTEMS�c ��������������

�-��$��"�,��'&,+
6RSA�4OFTWARE�HAS� RELEASED�A�
PACKAGE�TO�IMPROVE�OUTPUT�WITH�THE�
$ANON�#+L0E�AND�#+*0EX�PRINTERS�

#+�������'ONTS�IS�A�PACKAGE�
WHICH�WILL�ENABLE�"MIGA�OWNERS�TO�
DOWNLOAD�SOFT�FONTS�TO�THEIR�$ANON�
BUBBLE�JET�PRINTERS�� %OING�SO�MEANS�
THAT�THEY�CAN�HAVE�ACCESS�TO�A�WIDE�
RANGE�OF�FONTS�WITHOUT�THE�NEED�OF�A�
DESKTOP�PUBLISHING�OR�WORD� PUBLISHING�
PACKAGE�� *NSTEAD
�TEXT�BASED�WORD�
PROCESSORS�SUCH�AS�1ROTEXT�CAN�MAKE�
USE�OF�THE�FONTS�AS� IF�THEY�WERE�
INTERNAL�TO�THE�PRINTER�

"S�WELL� AS�COMING�WITH� ��� READYd
MADE�FONTS
�THE�PACKAGE�HAS�AN�
EDITOR�WHICH�ENABLES�THE�USER�TO�
CREATE�MORE�OF�THEIR�OWN�

5HE�PACKAGE�COSTS�_���FROM�6RSA�
4OFTWARE
� ���)IGHWELL�(ARDENS

'ELLING
�5YNE���8EAR�/&���0/#�

� ��(�*�!%���+
.4�*MAGES�IS�SELLING�A�COLLECTION�OF�
ITS�ENTIRE�RANGE�OF�FONTS
�BORDERS�AND�
BACKGROUNDS�AT�A�SPECIAL�$HRISTMAS�
PRICE�OF�_�������5HE�COLLECTION�WOULD�
NORMALLY�COST�NEARLY�_���

.ORE� INFO�FROM�.4�*MAGES
����
"VERIL�3OAD
�-EICESTER�-&�%#�

< � �&" ��,!())�+�S �",,.����� S �#�'.�+2
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"CTUALLY
� YOU�RE� LOOKING� AT� THE� NEW�
%IGITAd�8ORDWORTHd�VERSION���

*T�S� THE� REVOLUTIONARY� *NTELLIFONTd�
TECHNOLOGY�WHICH� PRODUCES� ON�SCREEN�
FONTS�AT�SIZES�FROM���TO�����POINTS�

8ORDWORTH� COMES�WITH� ���GENUINE�
"GFAd�$OMPUGRAPHIC� FONTS
� WHICH� ARE�
JUST�ABOUT�THE�BEST�QUALITY�AROUND�

#EST� OF� ALL
� 8ORDWORTH� PRINTS� SILKY�
SMOOTH� FONTS� AT� THE� HIGHEST� POSSIBLE�
RESOLUTION�OF�YOUR�PRINTER�

8HICH� MEANS
� IN� HUMAN� TERMS
�
UNBEATABLE� PRINT� QUALITY�� +UST�CLICK� THE�
ICON� ON� THE� TOOL� BAR� AND� IN� SECONDS�
YOU�LL�BE�PRINTING� JAGGED�FREE�LETTERS�AND�
GRAPHICS�

#UT
� THERE�S� MORE� TO� NEW� %IGITA�
8ORDWORTH�THAN�JUST�PRETTY�FONTS���

/EW� FEATURES� INCLUDE� m� COLUMNS� m�
TOOL�BAR�m � INDEXING� m� TABLE�OF�CONTENTS� m�
ENDNOTES� m � IMPROVED� MAILMERGE� AND�
FILE� SUPPORT� m � BOOKMARKS� m� TEXT� SORTING

m � IMPROVED� SEARCH� AND� REPLACE� m�
HOTLINKS�� *N� FACT
� THERE�S� OVER� ���� NEW�
FEATURES�AND�IMPROVEMENTS�

4O
� IF�YOU�WANT�TO� PRINT�THE�SHARPEST�
POSSIBLE� LETTERS� AROUND
� TRADE� UP� NOW�
FROM�ANY�"MIGA�WORD� PROCESSOR�FOR� JUST�
_���� #UT� HURRY
� THIS� IS� FOR� A� LIMITED�
PERIOD�ONLY�

%IGITA�8ORDWORTH
� WHAT�YOU� SEE� IS�
WHAT�YOU�GETgTHE�POWER�TO�PRESENT�

� ���� �
*/5&3/"5*0/"-

%IGITA�*NTERNATIONAL�-IMITED� #LACK�)ORSE�)OUSE� &XMOUTH�&9�� �+-� &NGLAND� 5ELEPHONE������������� 'ACSIMILE������������

� �" �MEMBER�O F�THE�%IGITA�GROUP��
%IGITA
� THE�%IGITA� LOGO
� AND�8ORDWORTH� ARE� REGISTERED� TRADEMARKS�OF�%IGITA�)OLDINGS� -TD��4CALABLE�TYPE� OUTLINES�ARE� LICENSED� FROM�"GFA� %IVISION� OF�.ILES� *NC��"GFA� IS�A� REGISTERED� TRADEMARK�OF�"GFA�(EVAERT
�"(�� *NTELLIFONT�IS�A� REGISTERED�
TRADEMARK�OF�.ILES�*NC��%IGITA�)OLDINGS�-TD�ACKNOWLEDGES�THAT�ALL�REGISTERED�AND�OTHER�TRADEMARKS�USED� IN�THE�TEXT�OF�THIS�ADVERT�ARE�THE�PROPERTIES�O F�THEIR�RESPECTIVE�COMPANIES��8HILST�EVERY�CARE�HAS�BEEN�TAKEN�TO�ENSURE�THAT�THE�INFORMATION�

PROVIDED�IN�THIS�ADVERT�IS�ACCURATE
�%IGITA�)OLDINGS�-TD�CANNOT�BE�HELD�LIABLE�FOR�ANY�ERRORS�OR�OMISSIONS�THAT�MAY�HAVE�OCCURRED��4OLD�SUBJECT�TO�STANDARD�CONDITIONS�OF�SALE��&�AND�0&�
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*N� RETROSPECT
� �����SEEMS� LIKE�THE�
MOST�EXCITING�YEAR�FOR�THE�"MIGA�
SINCE� ITS� LAUNCH��"ND�"MIGA�
4HOPPER
� THOUGH�WE�SAY� IT�
OURSELVES
� HAS�HAD�MORE�THAN� ITS�
FAIR�SHARE�OF�EXCLUSIVES�

)ERE�WE�TAKE�A� LOOK�AT�THE� KEY�
EVENTS�THAT�MADE������SUCH�A�
SPECIAL� EPOCH� IN�THE�"MIGAkS�HISTORY��
8EkRE�ALSO�GIVING�YOU�A�FEW�MORE�
LIGHT�HEARTED�FACTS�AND�FIGURES
�JUST�
FOR�GOOD�MEASURE
� AND�TO� LET�YOU�
KNOW�THAT�WE�DON�T�TAKE�THE�"MIGA�
TOO�SERIOUSLY�

#6!*31'4#�
+ANUARYkS� ISSUE�CARRIED� THE� REPORT�ON�
THE� HUGE�8ORLD�0F�$OMMODORE�
4HOW��5OP�EXHIBITOR�AT�THE�SHOW�WAS�
UNDOUBTEDLY�(71
�WITH� A�STUNNING�
RANGE�OF�PRODUCTS
� BUT�WE�WERE�
PRETTY� IMPRESSED�WITH�0CEANkS�
8ALTZER�STAND�

*T�WAS�.ARCH�WHEN�WE�FIRST�
BROKE�THE�NEWS�OF�$OMMODOREkS�
PLANS�TO� RELEASE� A����49�
#RIDGEBOARD��5HE�THING� IS�ONLY�NOW�
BEGINNING�TO�SEE�THE� LIGHT�OF�DAY�

0UR�EXCLUSIVE�TWO� PAGE�PREVIEW�
OF�$OMMODOREkS�"����$%�30.�
DRIVE�APPEARED� IN�THE�"PRIL� ISSUE�� *T�
WAS�STILL� SO�SECRET�THAT�A�FINAL� NAME�
HADNkT�EVEN�BEEN�CHOSEN��8E�ALSO�
REPORTED�THE�AVAILABILITY�OF�,ICKSTART
�� 30.� UPGRADES�	AT� LAST�
�

*T�WAS�"MIGA�4HOPPER�THAT�
BROUGHT�YOU�THE�EXCLUSIVE�DETAILS�OF�
THE�MUCH�AWAITED� NEW�"MIGA�� �THE�
"�����5HAT�WAS�WAY�BACK� IN�THE�.AY�
ISSUE
� AND� IT�WAS� SOME�TIME�BEFORE�
THE�"MIGA�COMMUNITY�GOT�THE�NEW�
MACHINE� IT�REALLY�WANTED�

"#�2&�-$���*#%#,"
+ULY�SAW�THE�END�OF�THE� ROAD�FOR�THE�
"����AND�"����1LUS�� *N�AN

,-2��� *-2�-$� .#-.*#� ),-5�2&'1

,#5� $#�230#1� Y �,#5�$#�230#1� Y �,#5
8HAT� LUCKY�PEOPLE�YOU�ARE��%URING�
�����WEkVE�INTRODUCED�ALL�OF�THE�
FOLLOWING�REGULAR�FEATURES
�
UNPARALLELED� IN�DEPTH�AND�CLARITY�

o �"NDY�4TORER
�WHO�TOOK�OVER�AS�
EDITOR�FOR�THE�+ANUARY�ISSUE

o �5HE�EVER�HANDY�PRODUCT� LOCATOR

o �"RTIFICIAL� INTELLIGENCE

o �"MIGA�$%

o �"RTIFICIAL�GENETICS

o �4PREADSHEET�TUTORIAL o �$HAOS�AND� FRACTALS

o �#EGINNERkS�GUIDE�TO�PROGRAMMING o �(ETTING�TO�GRIPS�WITH�MULTITASKING

o �5EN�TOP�TIPS o �$�PROGRAMMING

o �3EADER�S� PROGRAM� LISTINGS o �"REXX�PROGRAMMING

*N�WHICH�WE�REVEAL�SOME�STARTLING�
AND� LITTLE �KNOWN�FACTS�ABOUT�
#RITAIN�S�ONLY�SERIOUS�"MIGA�
MAGAZINE�

o �8E�PRINTED�A� STARTLING���� ISSUES�
THROUGHOUT������

o �5HIS� AMOUNTS�TO�APPROXIMATELY�
ONE�MILLION
� ONE�HUNDRED� THOUSAND�
WORDS�OF�TUTORIALS
� REVIEWS
� NEWS
�
HINTS�AND�TIPS�� �SOLID�INFORMATION�

o �:OUR���� ISSUES�STACKED�TOGETHER�
WILL� STAND�������METRES�HIGH�� �
YOU�LL� NEED��
���
���
��� ISSUES�
STACKED�TOGETHER�TO� REACH�TO�THE�
MOON�

o �8E�VE�SOLVED� AROUND�ABOUT�����
OF�YOUR�PROBLEMS�OVER�THE� LAST�YEAR
� �MORE�THAN�ANY�OTHER�"MIGA�MAG�

o �"NDY�4TORER�IS� NOT�RELATED� TO�
&ASTENDERS�� %IRTY�%EN�

EXCLUSIVE� INTERVIEW�WITH�"MIGA�
4HOPPER�,ELLY�4UMNER�DESCRIBED�THE�
"����AS� jAN�END�OF�LINE�PRODUCTk ��
5HAT�STORY�HAD�OUR�MAILBAGS�BULGING�
FOR�MONTHS��8E�ALSO�GAVE�THE� LOW��
DOWN�ON� THE�"MIGA�4HOPPER�4HOW�AT�
8EMBLEY
� AT�WHICH�WE�THOUGHT�
1ROGRESSIVE�1ERIPHERALS���4OFTWARE�
HAD�BY�FAR�THE�BEST�STAND� 	AS�DID�
JUST�ABOUT�EVERYONE�WHO�TURNED� UP�� �
IT�WAS�NEXT�TO� IMPOSSIBLE�TO�GET�NEAR�
THE�STAND�BECAUSE�OF�THE�CROWDS
�

*N�"UGUST�WE� REPORTED�THAT�,ELLY�
4UMNER�WAS�TO�TAKE�OVER�AS�
MANAGING�DIRECTOR�OF�$OMMODORE�
6,�� *T�WASNkT�UNTIL�THE�MONTH�
AFTERWARDS�THAT�$OMMODORE�WOULD�
CONFIRM�THE�STORY�� 4TEVE�'RANKLIN�
TOOK�A� KEY�POSITION� IN�$OMMODOREkS�
MULTIMEDIA�DIVISION
� BEFORE� LEAVING�
IN� UNCLEAR�CIRCUMSTANCES�AFTER�A�
MATTER�OF�MONTHS�

5HE�FIRST�EVER� INTERVIEW�WITH� ,ELLY�
4UMNER�� �NEW�MAIN�MAN�AT�
$OMMODORE� 6,�� �RAN� IN� THE�
4EPTEMBER�ISSUE�� *N� IT�HE�TOLD�US�
THAT�THE� LAST�DAYS�OF�THE�"�����WERE�
DRAWING�NIGH��"�REPLACEMENT�WAS�
EXPECTED
� AND�$OMMODORE�DID� IN�
FACT�ANNOUNCE�A�NEW�MACHINE�� �
PROVISIONALLY�CALLED�THE�"������ �AT�A�
PRESS�CONFERENCE�� /EVERTHELESS
� IT�
FAILED�TO�APPEAR�AND�WEkRE�ALL� STILL�
WAITING�� ,ELLY�ALSO�JUSTIFIED�THE

RELEASE�OF�THE�"����AND�THE�END�OF�
THE�"���
� AS�WELL� AS�MAKING�
TANTALISING�HINTS�ABOUT�A�NEW�
GRAPHICS�CHIP�SET�

5HE� REMARKABLE�_����PRICE�DROP�
ON�THE�"����WAS�REPORTED� IN�
0CTOBERkS� ISSUE
�JUST�A�FEW�SHORT�
MONTHkS�AFTER�ITS� LAUNCH�� *NDUSTRY�
RESPONSE�WAS�GENERALLY�GOOD
� AND�
THE�MOVE�HAS�NO�DOUBT�HELPED�SELL�
MORE�MACHINES��8E�ALSO� REPORTED�
THE�APPEARANCE� IN�THE�64"�OF�AN�
"�����BASED� AROUND�A�NEW� j����
PROCESSOR�

25-�12�01��0#� -0,
*N�/OVEMBER�WE�WERE�THERE�FIRST�
AGAIN�� �WE�GAVE�YOU�THE�FULL� DETAILS�
ON� THE�"����� LAUNCH�AT�THE�8ORLD�0F�
$OMMODORE�4HOW�AT�1ASADENA��8E�
ALSO� REVEALED� EXCLUSIVE�DETAILS�ON�
7ORTEXkS�BRAND�NEW�����1$�
EMULATOR
� REVIEWED�THIS� ISSUE�

-AST
� BUT�BY�NO�MEANS� LEAST
�
%ECEMBERkS� ISSUE�SAW�THE�UNVEILING�
OF�THE�"������8E�GAVE�YOU�THE�FULL�
TECHNICAL� SPECIFICATIONS
� AN� IN�DEPTH�
ANALYSIS�OF�ITS� PLACE� IN�THE�MARKET
�
COMPARISON�WITH�THE�COMPETITION�
AND�COMMENTS�FROM�THE�MAJOR�
PLAYERS� IN�THE� INDUSTRY�

8HAT�CAN�WE�SAY �8E�BRING�YOU�
THE� NEWS�FIRST
� AND�GIVE�YOU� THE�FULL�
BACKGROUND�THAT�OTHERS�CANkT�DELIVER�

4�.-305�0#� !-0,#0� Y �4�.-305�0#� !-0,#0�Y �4�.-305�0#� !-0,#0
*N�WHICH�WE�TAKE�A�BRIEF�LOOK�AT�
THOSE�ESPECIALLY�EXCITING�PRODUCTS�
THAT�APPEALED�TO�US�ALL�IN�A�PINK
�
FLUFFY�AND�MOIST�KIND�OF�WAY
�BUT�
WHICH�NEVERTHELESS�FAILED�TO�
MATERIALISE�

o �5HE�PORTABLE�"MIGA�� �/EWER

5ECHNOLOGY�WAS�ALL�SET�TO� RELEASE�
ONE
�BUT�$OMMODORE�SAID� jNOk ��
1ERHAPS�WEkLL�SEE�ONE�*N� k�� 

o �5HE�"����CONSOLE�BEATER�
	ALTHOUGH�I T kS�A�FAIR�BET�THAT�A�
SIMPLE�NAME�CHANGE�TURNED�IT �INTO�
THE�"���


o �5HE�"����� �NOT�TOO�DISSIMILAR�
FROM�TODAY�S�"����

o ����BIT�SOUND�FOR�ANY�"MIGA

o �/INTENDOkS� RUMOURED�TAKE�OVER�OF�
$OMMODORE�� �FUELLED�BY�/EW�:ORK�
4TOCK�&XCHANGE�SPECULATION

o �5HE�"������ �OFFICIALLY�ANNOUNCED�
BY�$OMMODORE�AT�A�PRESS�
CONFERENCE
� BUT�NEVERTHELESS�FATED�
NEVER�TO �SEE�THE� LIGHT�OF�DAY

o �'.(�TURNING�AROUND�REPAIRED�
"MIGA�WITHIN�THE�PROMISED�FOUR�
WEEKS

�&" ��,!())�+�S �",,.����� S �#�'.�+2� ����
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5O�AN�ASSEMBLED�THRONG�OF�LEADING�
"MERICAN�DEVELOPERS
�$OMMODORE�
64�OUTLINED� ITS�VISION�OF�THE�"MIGAS�
OF�THE�NINETIES�� *T�HAS�DECIDED�THAT�
IT�WILL� BE�BUILDING�THE�NEW�"("�
CHIPSET�INTO�THE�WHOLE� RANGE�OF�
"MIGAS� IN�THE�FUTURE��5HIS�SEEMS�TO�
INDICATE�THAT�THE�$%57�AND�THE�
"����WILL�ALSO�SPORT�THE�NEW�CHIPS�
AT�A� LATER�DATE�

5HIS�DECISION� IS� LIKELY�TO�MAKE�
%$57
� )".�&�AND�SOME�OF�THE����BIT�
GRAPHICS� BOARDS� REDUNDANT
� BUT�THEN�
IT�MAY�WELL� BE�THE�NEWS�THAT�MANY�
"MIGA�OWNERS�OR�PROSPECTIVE�"MIGA�
OWNERS� HAVE�BEEN�WAITING�FO R� �
BECAUSE�THE� IDEA�OF�BUYING�A�TOP�END�
MACHINE�WITH� ���BIT�GRAPHICS�
CAPABILITY�BUILT� IN�WILL� MOST�CERTAINLY�
APPEAL� TO�MANY�PROSPECTIVE� BUYERS�

$OMMODORE� HAS�NOW�DECIDED� TO�
AIM�AT�PRODUCING�TWO�TYPES�OF�
MACHINE� IN� THE�FUTURE�� LOW�END�AND�
HIGH�END�� 3ECENTLY�WE�HAVE�SEEN�THE�
RELEASE�OF�THE�FIRST�OF�THE�NEW�RANGE�
OF�HIGH�END�MACHINES�� �THE�"�����
AND�THE�COMPANY�IS�ALSO� KNOWN�TO�BE�
WORKING�ON�A�TOWER�VERSION�OF�THE�
"������8EiVE�ALSO� SEEN�THE�FIRST�OF�
THE�NEW� LOW�END�MACHINES�� �THE�
"�����

5HIS�MACHINE�HAS�PRACTICALLY�THE�
SAME�CAPABILITIES�AS�THE�"�����BUT

���-202;*4�:206*4�
897,.::79�2:�
.?8.,;.-�26�:2?�
576;1:�

WORKS�ON�A�SLOWER�$16� 	"�������
COMPARED�TO�THE�"�����S������
�

-08�&/%�5&$)�41&$4
5HE�MORE�TRANSISTORS� A�COMPUTER�
HAS
� THE�FASTER� IT�CAN�MAKE�DECISIONS�
AND� CARRY�OUT� INSTRUCTIONS�� )ENCE�
MORE�TRANSISTORS�MORE� POWER��5HE�
FUTURE�CHIP�SET�FOR�THE� LOW�END�
MACHINES�WILL� BE�MADE�UP�OF�TWO�
7-4*� 	7ERY�-ARGE�4CALE� *NTEGRATION
�
CHIPS�WITH�ABOUT����
����
TRANSISTORS�� $OMPARE�THIS�WITH�THE
��
����TRANSISTORS�THAT�THE�&$4�
	&NHANCED�$HIP�4ET
�HAS� AND�THE

��
����THAT�THE�"("�	"DVANCED�
(RAPHICS�"RCHITECTURE
�CHIP�SET�HAS�
AND�YOU�CAN�GET�A� ROUGH� IDEA�OF�JUST�
HOW�FAST�THE�NEW�CHIPS�WILL� BE�

5HESE� LOW�END�"MIGAS�WILL�
INCORPORATE�THE�FOLLOWING�FEATURES�
m �"LL�MACHINES�WILL� BE�ABLE�TO� ACCESS�
���BIT�%3".� 	%YNAMIC�3ANDOM�
"CCESS�.EMORY
�� �THIS�MEANS�THAT�
THE�MEMORY�CAN�BE�ACCESSED�A� LOT�
FASTER�THAN�AT�PRESENT

5HE�"������ �FIRST�OF�A�NEW�RANGE�OF�
LOW�END�"MIGAS�� �W ILL�THE�NEXT�ONE�
UP�WILL� BE�THE�������BASED�"���� 

m �'LOPPY�DRIVES�WILL� BE�ABLE�TO�WRITE�
UP�TO��.B�ON�A�SINGLE�FLOPPY�
m) IGH� SPEED�SERIAL� PORTS� 	FOR�FASTER�
SENDING�AND� RECEIVING�OF�DATA


m ����.)Z�PROGRAMMABLE�PIXEL� CLOCK�
TO�ENABLE�USER�DEFINABLE� RESOLUTIONS
m �'ACILITY�TO�ANIMATE�A� ���BIT���
����
COLOUR�DISPLAY�FROM�A����BIT�PALETTE�
OF������MILLION�COLOURS
m �)IGH� SPEED� BLITTER�THAT�CAN� HANDLE�
LARGE�����COLOUR�SCREENS� IN�A�SCREEN�
REFRESH�MODE�OF����)Z�� �THIS� IS�TWICE�
AS�FAST�AS�THE� &$4�CHIPS� IN� LOWER�
SCREEN� RESOLUTIONS�

5HE�BEST�NEWS�THOUGH� IS�THAT�A�
MAIN� PRIORITY� IN�THE�DEVELOPMENT�OF�
THESE�CHIPS�WILL� BE�TO�ACHIEVE�
BACKWARD�COMPATIBILITY�WITH� THE�&$4�
AND�"("�CHIP�SETS�

)*()�&/%�.&("�41&$4
$OMMODORE� PLANS�TO�PUT���7-4*�
CHIPS
� GIVING�A�TOTAL� OF�BETWEEN
���
����AND� �
���
����TRANSISTORS
�
INTO� ITS�TOP�END�"MIGAS��"S�YOU�CAN�
PROBABLY� IMAGINE
� THESE�MACHINES�
WILL� BE�VERY�HOT� INDEED��4OME�OF�THE�
FEATURES� OF�THESE�MACHINES�WILL� BE�
m �5OP�END�MACHINES�WILL� FEATURE�THE�
SAME� SURFACE�MOUNTED�TECHNOLOGY�
AS�WITH�THE� LOW�END�MACHINES
m �1ROGRAMMABLE� PIXEL� CLOCK�WITH�
RATES�BETWEEN� ��.)Z�AND� ���.)Z

m �"BLE�TO�ACCESS����BIT�OR����BIT�
73".� 	7IDEO�3ANDOM�"CCESS�
.EMORY
��5HESE�CHIPS� ARE�PARTICULARLY�
FAST�BUT�ARE�CURRENTLY�VERY�EXPENSIVE
�
ALTHOUGH� THEY�WILL� NO�DOUBT�BE� A� LOT�
CHEAPER� IN�THE�FUTURE
m �'RAME�GRABBING�CAPABILITY�WILL� BE�
BUILT� IN� ALONG�WITH�GRAPHICS�
COMPRESSION
m �4UPER�FAST�SERIAL� PORT	S

m ����BIT�BLITTER�	TO�ENABLE�BETTER�
GRAPHICS� HANDLING
�AND����BIT�
PROCESSOR�SLOT�	A� 3*4$�SYSTEM� HAS�
BEEN�MENTIONED

m ����BIT�TRUE�COLOUR�DISPLAYS
m ���CHANNEL
� ����,)Z
� ���BIT�AUDIO�
m �&XPECTED�WITHIN� ��MONTHS� IS� A� %41�
	%IGITAL� 4IGNAL� 1ROCESSOR
� UPGRADE�FOR�
THE�"�����

4INCE�THE�"�����S������� IS�ON�
A�DAUGHTERBOARD� PLUGGED� INTO�THE�
MOTHERBOARD
� PROCESSOR�UPGRADE� IS�
LIKELY�TO�BE� IN�THE�FORM�OF�A�$16�
BOARD� REPLACEMENT��5HE�FUTURE�
"MIGAS�WILL� ALSO�BE� FITTED�WITH�THE�
LATEST�VERSIONS�OF�"MIGA%04�

".*("%04���1-"/4
"MIGA%04�����WILL� BE�ABLE�TO�DOUBLE�
BUFFER� INTUITION�SCREENS�AND�SWAP�
BUFFERS�AT�A�SPEED� OF�MORE�THAN

5HE�"�����WILL�ACTUALLY�BE�THE�
ENTRY�LEVEL�MACHINE�FOR�A�NEW�RANGE�
OF�HIGH�END�"MIGAS�FEATURING����BIT�
BLITTERS
����BIT�COLOUR�DISPLAYS
�����
BIT�AUDIO
� AND�%41�CHIPS

�����PER�SECOND��5HIS�VERSION�WILL�
ALSO�HAVE�PRINTER�FILE�SHARING
�
NETWORK�EXTENSIONS�AND�WILL� BE�ABLE�
TO�SUPPORT�THE�NEW�%41S�

*T�WILL� ALSO�BE�CAPABLE�OF�
RETARGETABLE�GRAPHICS�� �THIS�MEANS�
THAT�THE�GRAPHICS�HARDWARE�WILL� BE�
ABLE�TO�BE�CHANGED� OR�ADDED�TO�
WITHOUT�HAVING�TO� REWRITE�THE�
SOFTWARE�

$OMMODORE�S�OWN�DESIGN�
FACILITIES�HAVE�NOW�BEEN�GREATLY�
IMPROVED�AND�THE�COMPANY� IS

COMMISSIONING�MUCH�OF�THE�
MANUFACTURING�WORK�TO�COMPANIES�
LIKE�7-4*�AND�)1��5HE�NEW�CHIPS�
	"LICE� AND� -ISA
�ARE�BEING�PRODUCED�
BY�THREE�DIFFERENT�COMPANIES�TO�AVOID�
ANY�SUPPLY�PROBLEMS
� ALTHOUGH� THEY�
ARE�DESIGNED� BY�$OMMODORE�

$#.�HAS�ALSO�ADDRESSED�
CONCERNS� IN�THE�SOUND� DEPARTMENT�BY�
ANNOUNCING�THE� %41�UPGRADE�FOR�THE�
"������5HIS�ANNOUNCEMENT�HAS�
CONFIRMED� RUMOURS�THAT�AROSE�EARLIER�
THIS�YEAR�WHEN� IT�WAS�REPORTED�THAT

�;1.�+.:;�6.>:�2:�
;1*;�;1.�6.>�,128:�
>244�+.�+*,3>*9-:�
,758*;2+4.�

THE�COMPANY�WAS� HAVING�DISCUSSIONS�
WITH� A�MAJOR�MANUFACTURER�TO�
NEGOTIATE�THE� RIGHTS�TO�USE� ITS�%41�

"LL�THIS�NEWS�OF�FUTURE�"MIGAS�
AND�ENHANCEMENTS� HAS�HELPED�TO�
CONFIRM�THE� IMPRESSION�THAT�THE�
"MIGA�WILL� BE�THE�MAIN�CONTENDER�FOR�
THE�POSITION�OF�MOST�POPULAR�MOST�
MULTI�TALENTED�COMPUTER�FOR�A� LONG�
WHILE�YET��5HE�GRAPHICAL�
ENHANCEMENTS� 	���BIT�DISPLAY
� ���BIT�
BLITTER
�WILL�MAKE�THE�"MIGA�S�
POSITION� IN�THE�GRAPHICS� INDUSTRY�A� LOT�
MORE�SECURE�

,��)��"(���(�%$�
)���,�.�

5HE�1ASADENA�4HOW�ALSO� PLAYED�
HOST�TO�A�PRESS�CONFERENCE�WHERE�
+IM�%IONNE
�$OMMODORE�64iS�
1RESIDENT
� REFERRED�TO�THE�
PROBABILITY�OF�NEW�"MIGAS� IN�THE�
PIPELINE�WITH�BUILT�IN�$%�30.�
DRIVES�

"LTHOUGH�DETAILS�ARE� INEVITABLY�
SCANT
� IT�WOULD�SEEM�TO�MAKE�
SENSE�GIVEN�TRENDS�TOWARDS�$%��
BASED�GAMES�

*TiS�ALSO�KNOWN�THAT�
$OMMODORE�64� IS� PROTOTYPING�
MACHINES�BASED�ON�THE�.OTOROLA�
������CHIP� 	THE�������GOT�
BYPASSED
�FOR�ITS� HIGH�END� RANGE�

".*("�4)011&3�m �*446&���� m �+"/6"3:� ����
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:OU�GET�(ERMAN�PRODUCTS�DIRECTLY�
FROM� THE�MANUFACTURER�
:OU�GET�ALL� PRICES� INCLUDED�7"5�
:OU�GET�ALL�DELIVERIES�WITHIN� *� WEEK�
BY�5/5�WORLDWIDE�EXPRESS�
:OU�GET�A� ���MONTH�GUARANTEE�
:OU�GET�FREE�SOFTWARE�UPDATES�AND�
HARDWARE�UPGRADES�AT�A� REDUCED�PRICE

%5BH:57GHE9E�F�
,97<�+HDDCEG

:OU�GET� TECHNICAL� SUPPORT�DIRECTLY�
FROM� THE�MANUFACTURER�BY�FAX
� LETTER�
OR�$OMPU4ERVE��� ������
�����
$ONTACT�THE�VORTEX�DEVELOPERS�AND�
TECHNICIANS� IN�(ERMANY�	PLEASE�KEEP�
YOUR�4/� READY�AT�HAND
�
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X � � �
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&XTERNAL�BOX�CONNECTING�AN�
&("�7("�GRAPHICS�CARD�AND�
THE�"MIGA�VIDEO�OUTPUT�WITH�
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�
EEEHAW��)EREiS�YOUR�"MIGA�
$OWBOY
�64"
� BACK�AGAIN�
FOR�ANOTHER�REPORT�ON�THE�
"MERICAN�"MIGA�4CENE�
"ND�HAS�IT�BEEN�A� HAPPY�

MONTH �8EIL
� YES�AND�NO�

)"3%�5*.&4�'03�"���a
5HE�"MIGA�����
� FLAGSHIP�OF�
$OMMODORE�"MERICA�S�NEW�
.ULTIMEDIA� LINE� IS� ALREADY�IN�TROUBLE��
"�MEMO� IS�BEING�WIDELY�CIRCULATED�
AMONG�64�DEALERS�THAT�SAYS�� j%UE�TO�
AN�UNFORTUNATE�MISHAP�AT�THE�FACTORY
�
ALL� THE�"����S�SHIPPED�BY�
$OMMODORE� PRIOR�TO� �� ��� ��� �HAVE�
A�SERIOUS� PROBLEM�WITH� HARD�DRIVE�
PERFORMANCE�� 4OMEHOW�$OMMODORE�
HAS�FORMATTED�THE�DRIVES� USING�THE�
0LD�'ILE�4YSTEM
�WHICH�BARELY�WORKS�
WITH�THE�"����iS� *%&�CONTROLLER��
'ORTUNATELY
� THERE� IS� AN�EASY�FIX�����
5HE�MEMO�THEN�GOES�ON�TO�OFFER�A�
SOFTWARE�ORIGINATED�FIX�THAT� INVOLVES�
REFORMATTING�THE�DRIVE�

$)4� *NC�OF�$HAMPAIGN
� ***� ARE�THE�
ORIGINATOR�OF�THE�MEMO��5HEY�ARE�THE�
$OMMODORE�EQUIPMENT� LIAISON� FOR�
THE�POWERFUL�.ICRO1ACE�COMPANY�
WHICH� IS� A� KEY�FORCE� IN� 64�"MIGA�AND�
"MIGA�AFTERMARKET�WHOLESALE�
PRODUCTS�� 4INCE�THE� PROBLEM� IS�NOW�
KNOWN
� IT�SEEMS�UNLIKELY�THAT� IT�WILL�
REOCCUR�WHEN�THE�"�����HITS�THE�
&UROPEAN�SCENE�� #UT�STILL
� THINGS�
HAPPEN� IN�"MERICAN�"MIGADOM�THAT�
ARE�STRANGE�TO�SAY�THE� LEAST�

.*$&�'03�.*$&
+UST�WHEN�WE�THOUGHT�WE�D�HEARD�
EVERYTHING�WHERE� NEW�PRODUCTS�ARE�
CONCERNED
� ALONG�COMES�4TAR�5REK�� �
THE�.OUSE�1AD�TO�UPSET�THE�CHUCK�
WAGON�� .OUS5RAK�OF�$ARSON�$ITY
�
/EVADA
� HAVE�ANNOUNCED�TWO�NEW�
4TAR�5REK�MOUSE� PADS� LICENSED�BY�
1ARAMOUNT�PICTURES�FEATURING� IMAGES�
FROM�THAT�POPULAR�"MERICAN�57�SERIES�
OF�THE� SIXTIES�AND� ITS�PRESENT�DAY�
SEQUEL��"� LARGE� PAD� 	���BY����
INCHES
�SHOWCASES�A� BRIGHTLY�
COLOURED� 644�&NTERPRISE� IN� SPACE�
NEAR�AN�EXPLODING�PLANET�WITH�MOONS�
AND�GALAXIES� IN�THE� BACKGROUND��"�
SMALLER
�MORE�STANDARD�SIZED�PAD� 	��
BY��� INCHES

� OFFERS�THE�&NTERPRISE�
����%� 	/EXT�(ENERATION
�SHIP�
AGAINST�A�NEBULA�AND�GALACTIC�
BACKGROUND�OF�GORGEOUS�COLOURS��+UST�
THE�THING�FOR�THE�"MIGA�OWNER�WHO�
HAS�EVERYTHING��5HEY�RETAIL� FOR�64�
�������AND� REQUIRE� ABOUT�������PER�
PAD� IN� POSTAGE�TO�GET�THEM�ACROSS�
THE�"TLANTIC�

1ROBABLY�THE�BEST�WAY�TO� PAY�FOR�
ONE� IS�WITH�7ISA�OR�.ASTERCARD
�WHO�
WILL� DO�THE�CURRENCY�CONVERSION�
AUTOMATICALLY��5HE�MOUSE� PADS� ARE�
NOT�ON� SALE�AS�YET� IN�THE�6,�OR�
&UROPE
� BUT�CAN�BE�HAD�FROM�
.OUS5RAK�OF�/EW�&NGLAND
� 10�#OX�
��
� 1ETERBOROUGH
� /)�������64"
�
SALES�AGENTS�FOR�THE�MANUFACTURER�

*NCIDENTALLY
� ALSO�AVAILABLE� IS�
*NDIANA�+ONES�AND�THE�-AST�$RUSADE

	THE�MOUSE�PAD
�AND�/"4"iS�1ARADE�
OF�THE�1LANETS�MOUSE�PAD�� *�WONDER�
IF�%R�8HO�OR�#LAKEiS�4EVEN�ARE� IN� THE�
WORKS �0R�PERHAPS� 'AWLTY�5OWERS�� �
THE�.OUSE�1AD
�WITH� A�NICE� PHOTO�OF�
+OHN�$LEESE�ON�� )MMM�

"35*45�4�.0%&-
0NE�OF�MY�ALL�TIME�FAVOURITE�THINGS�TO�
DO�WITH�THE�"MIGA� IS�DRAWING�THINGS��
4INCE� *� HAVE�THE�ARTISTIC�TALENT�OF�A�
SEA�ANEMONE�WITH�CRAYOLAS
� *� AM�
VERY�GRATEFUL�WHEN�A�PROGRAM�COMES�
ALONG�THAT�MAKES�ME� LOOK�GOOD��
#ELIEVE�ME����$YCLEMAN�MAKES�ME�
LOOK�GOOD�

$YCLEMAN� IS�A�UNIQUE�MODEL� OF�A�
HUMAN�LIKE�FIGURE
� AND�A�PERFECT�
COMPLEMENT�FOR�THE��%�PROGRAM�
*MAGINE��8ITH� IT
�"MIGA�USERS�CAN�
NOW�EASILY�AFFORD�THE� POWER�TO�
GENERATE�COMPUTER�ANIMATIONS�OF�THE�
HUMAN� FORM��5HE�PROGRAM� IS�ALSO�
INEXPENSIVE�COMPARED�TO�OTHER�
MODELLING�PROGRAMS�

$YCLEMAN� IS�THE� IDEAL�COMPANION�
FOR� *MAGINE�BECAUSE� IT�OFFERS�
BEGINNERS�A�PERFECT�TOOL� FOR�
EXPERIMENTATION� AND� LEARNING
�WHILE�
AT�THE�SAME�TIME�ALLOWING�THEM�TO�
IMMEDIATELY�BEGIN�CREATING�HUMAN�
SIMULATIONS�WITH�GREAT�EASE��:ET�IT� IS�
ALSO�FLEXIBLE�ENOUGH�TO�SATISFY�
ADVANCED� USERS� INTERESTED� IN� BUILDING�
MORE�SOPHISTICATED�ANIMATION� AND�
IMAGES�WITH�THE�HUMAN�FORM�

5HE�SOFTWARE�COMES�WITH�A�
COMPLETELY�BUILT��%�MODEL� OF�A�
HUMAN�LIKE�FIGURE
� READY�TO�USE�� *T

$YCLEMAN�PROVIDES�YOU�WITH�A��%�
HUMAN�FIGURE
� ALL� READY�TO�ANIMATE

WORKS�ONLY�WITH� *MAGINE
� SO�THERE�
CAN�BE�NO�CONFUSION�ABOUT�
TRANSLATING�DIFFERENT�OBJECT�FORMATS��
5HE�FIGURE�COMES�WITH� ITS�OWN�BUILT�IN�
MOTION� READY�TO� USE��"�VERY�LIFE�LIKE�
h8ALKi� OR� h3UNi� ACTION�FOR�THE��%�
MODEL� CAN�BE� LOADED� STRAIGHT�OFF�THE�
DISK�	APPARENTLY
� OTHER�NATURAL�
FUNCTIONS� LIKE�DRAW�A�SIX�GUN�OR�ROPE�
A�BRONCO�MUST�COME�WITH�TIME�AND�
ADDITIONAL� EFFORT
��"T�ANY�RATE
� USERS�
CAN� HAVE�THE�FIGURE�WALKING�OR�
RUNNING�THROUGH�THEIR�ANIMATION�
WITHOUT�SPENDING�HOURS�TRYING�TO�
DESIGN� THESE�BASIC�MOVEMENTS��5HE�
ATTRIBUTES�AND�MODELLING�OF�THE�FIGURE�
CAN�BE�ADJUSTED� AS�WITH�ANY� *MAGINE

OBJECT
� SO�USERS�HAVE�COMPLETE�
CONTROL� OVER�THE�APPEARANCE�OF�THE�
FIGURE�� 6SERS�CAN�BUILD�THEIR�OWN�
POSES�AND�MOTION� FOR�THE�FIGURE
�
SINCE�ALL� THE� LIMBS�OF�THE�FIGURE�ARE�
SEPARATE�OBJECTS
�GROUPED� IN�A�
SPECIAL� HIERARCHY�

5HE�SOFTWARE� IS�ACCOMPANIED� BY�
A�DETAILED�MANUAL�WITH� INSTRUCTIONS�
FOR�BUILDING�MOTION�WITH�THE�FIGURE
�
AND�CHANGING�ITS� APPEARANCE
� AS�WELL�
AS�OTHER� *MAGINE�TIPS�

0WNERS�OF�THE�SOFTWARE�MAY�USE�
RENDERINGS�AND�ANIMATION�OF�THE�
FIGURE� IN�COMMERCIAI� PRODUCTIONS�
WITHOUT�SEEKING�PERMISSION� FROM�THE�
VENDOR��5HATiS�VERY�HANDY�WHEN�ONE�
CONSIDERS�WHAT�A�HASSLE� LICENSING�
ARRANGEMENTS�ALWAYS�SEEM�TO�BE�

5HE� RETAIL� PRICE�FOR�$YCLEMAN� IS�
64��������� 'OR�MORE� INFO�CONTACT�5�
8ILSON
� 10�#OX�����
�$RESTLINE
�$"�
������64"�N ��������������

%0*/(�5*.&
'ROM�OUR� iPEOPLE�AND�PLACESi�
DEPARTMENT�COMES�A�TALE�OF�"MIGA�
USE�BOTH� UNIQUE�AND� INTRIGUING��5ORY�
&SBENSEN
�WHO� IS�A�VENDOR�OF�
EDUCATIONAL� SOFTWARE�AND�AN�AVID�
"MIGA�ENTHUSIAST� RESIDING�IN�THE�
64"iS�FROZEN�/ORTH
� HAS� INFORMED�
YOUR�"MIGA�$OWBOY�THAT�HIS�FAVOURITE�
COMPUTER�	THE�"MIGA
� IS�BEING�
EMPLOYED�BY�ONE�OF�"MERICA�S�OLDEST�
PRISONS�� )EREIN� LIES�A�TALE�OF�BOTH�
DESPERATION�AND�HOPE
� ALL�WRAPPED�
INTO�ONE�

.INNESOTAiS�4TILLWATER�
$ORRECTIONAL� 'ACILITY�WAS�BUILT� IN�
�����AND� IS�CURRENTLY�HOME�TO�MORE�
THAN�THIRTEEN�HUNDRED�EXTREMELY�
DANGEROUS�CRIMINALS��5HOSE�OF�US�
WHO�TAKE� LITERACY�FOR�GRANTED�MAY�NOT�
BE�ABLE�TO�COMPREHEND�THAT�A�VERY�
HIGH� PERCENTAGE�OF�PRISONERS�HAVE�
VERY�LOW�OR�NON�EXISTENT� READING�
ABILITIES��5HE� INMATES�OF�4TILLWATER�
ARE�NO�EXCEPTION�

*RONICALLY
� THIS� INSTITUTION� IS�THE�
HOME�OF�5HE�1RISON�.IRROR
�"MERICA�S�
OLDEST�CONTINUOUSLY�OPERATING� INMATE�
NEWSPAPER�� #UT�NOT�MANY�MEN�
INCARCERATED�THERE�COULD� READ� THE�
WORDS�ON� ITS� PAGES�

*NTO�THIS�BLEAK�AND�DESPERATE�
PLACE� 	WHICH� IN�THE�PAST�HAS� HOUSED�
THE�+AMES�(ANG�AND� #OB��AND�$OLE�
:OUNGER
� AMONG�OTHER�OLD�8EST�
OUTLAWS

� HAS�COME�MY�FRIEND�5ORY
�
AND�HIS� SOFTWARE�COMPANY�.ICRO�&D�
*NC
�WITH�THE� PURPOSE�OF�TEACHING�
INMATES�TO� READ�

*T� IS� A�FACT�THAT�LITERACY�PROGRAMS�
FLOURISH�WHEN� PRESENTED�THROUGH� THE�
MEDIUM�OF�COMPUTERS��5ORY
�WHOM� *�
KNOW�TO� BE�A�TIRELESS�CAMPAIGNER�IN�
THIS�FIELD
� IS�ESPECIALLY�COMPLIMENTARY��
OF�THE�PERFORMANCE�OF�THE�"MIGA� IN�
THIS� ROLE�

4O
�WHILE�.INNESOTA�WINTERS� BEAT�
MERCILESSLY�AGAINST�UNYIELDING�PRISON�
WALLS
� HARD�MEN�ARE� IMPROVING�THEIR�
LOT� IN� LIFE�BY� LEARNING�TO� READ
� A�SKILL�
THAT�WILL� SERVE�THEM�WELL� UPON� THEIR�
RELEASE��5O�THAT�END
� THE�"MIGA�AND�
.ICRO�&D�ARE� RIGHT�THERE� IN� THE�
FOREFRONT
� IT iS�JUST�ANOTHER�WAY�THAT�
THE�"MIGA� IMPROVES�THE�QUALITY�OF�LIFE�
IN�THE�4TATES�

*NCIDENTALLY
� .ICRO�&D�HAS�MANY�
FINE� PROGRAMS
� SOME�OF�WHICH�WE�WILL�
BE�DISCUSSING�IN�THE�FUTURE� IN�THIS�
COLUMN�� 0R
� IF�YOU�JUST�CANiT�WAIT
�YOU�
CAN�CONTACT�5ORY�&SBENSEN�AT�.ICRO��
&D� *NC��10�#OX������
� &DINA
�
.INNESOTA
� �������5ELL� HIM�YOUR�
"MIGA�$OWBOY�SENT�YA�

#Y�THE�WAY
� IF�YOUiRE�FEELING�
PARTICULARLY�VENTURESOME
� ASK�HIM�
HOW�YOU�MIGHT�OBTAIN� A�SAMPLE�OF�
5HE�1RISON�.IRROR�

8ELL
� ITiS�TIME�FOR�ME�TO�CLIMB�
BACK� INTO�THE�SADDLE�AND�MOSEY�ON�
DOWN�THE�TRAIL�� 4O
� UNTIL� NEXT�MONTH
�
THIS� IS�YOUR�"MIGA�$OWBOY�SAYING
�
k8HOOPIE�TY�YI�YEA�AND� SO� LONG
�
PARDNER�FROM�THE�64"�k�� 
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5HE�SYSTEM�COMBINES�IMMENSE�DATABASE�POWER�WITH�USER�FRIENDLINESS�TO�CREATE�WHAT�IS�EASILY�
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� � 6P�TO� ������� RECORDS�ON�A� ��.B�"MIGA
� � &ASY�TO�USE�THANKS�TO�PULI�DOWN� MENUS���A�7�$�3�

STYLE�CONTROL�PANEL�AS�WELL�AS�A�SEPARATE�POP�UO�MENU�
CONTAINING� THE�MOST�COMMONLY�USED� FUNCTIONS�

� � ��108&3FUL�FIELD�TYPES
� INCLUDING� THE�ABILITY�TO� INCLUDE�
*''�PICTURES� 	EVEN� IN� )".�MODE
� AND�UNLIMITED� LENGTH�
TEXT�FIELDS�WITHIN� YOUR�RECORDS�� $OMPLEX�CALCULATIONS�CAN�
BE�PERFORMED�� $ALCULATE� FIELDS� FROM�OTHERS�

� � -IGHTNING� FAST�SEARCH� 	��TYPES

� SORT� 	��TYPES
�AND�
FILTERING� FACILITIES
-ABEL�PRINTING
� REPORTING�AND�MANY�OTHER�PRINTER�OPTIONS�
%ESIGN�AN�UNLIMITED�NUMBER�OF�FORM�LAYOUTS�
0UTPUT�YOUR�DATA�TO�SCREEN
�PRINTER� LABELS� OR�A�FILE�FOR�MAIL�MERNINN�
7IEW�YOUR�RECORDS�IN�FOUR�POWERFUL�MODES���PAOE�� RECORD
� TABLE��
AND�THE�NEW�FORM� LAYOUT�
)ARD�DISK�INSTALLATION�UTILITY�ADDITIONAL�UTILITIES�AND�MANY�EXAMPLE�FILES�
0THER�FEATURES�INCLUDE��TIMED�AUTOSAVE� ALARM
� MANY�
PREFERENCES� 	INCLIIRIINN�A�PRINTER�PREFERENCES�SECTION

�
ADD�EDIT� FIELDS�AT�ANY�TIME� RECORD�CALCULATION
� KEY�MACROS�

MODES
�PERSONALISED�� *NTELLIGENT�DATE�FIELDS
�ON�LINE�HELP�FOR�ALL�
FEATURES
�EASY�RECORD�EDITING�AND�MUCH�MORE
�ALL� FROM�ONE�
PACKAGE�
8IDELY� REGARDED�AS�THE�BEST�VALUE�FOR�MONEY�DATABASE�SYSTEM�
AVAILABLE�ON�THE�"MIGA�TODAY
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8ELCOME�TO�THE�"MIGA�WORLD�S�LIVELIEST�LETTERS�
PAGES��� �THE�PLACE�WHERE�YOU�GET�THE�CHANCE�TO�
SPEAK�YOUR�MIND��4O�JOIN�YOUR�HOST
�THE�EDITOR
�
"NDY�4TORER�FOR�SOME�MORE�NO�HOLDS�BARRED�
BANTERING��"ND�REMEMBER
�ALL�YOU�HAVE�TO�DO�TO�
BE�INCLUDED�IS�SEND�YOUR�MISSIVE�TO�
�5ALKING�4HOP�
��520*�$1788.9����
�.ONMOUTH�4T
�
#ATH�#"�� �#8��4O�GET�TO�IT����

"�41-*5�3"/(& 
*T� IS�JUST�ME�OR�ARE�$OMMODORE�
PAINTING�THEMSELVES� INTO�A�CORNER �
5HE�"��� 
�����AND������ARE�����
BIT�W ITH�ONLY������COLOURS�FROM�&$4�
WHILE�THE�"�����AND������ARE�TRUE�
���BIT�WITH�THE�"("�CHIPS�SUPPLYING�
A�PALETTE�OF������MILLION�� 5HE�
"����	5
� IS�STUCK�SOMEWHERE� IN�
THE�MIDDLE�

5HE������WILL� PROBABLY�BE�
SCRAPPED�� �AND�THE������AND������
WITH� IT�� �TO� LEAVE�AN�ENORMOUS�
SPACE�TO�BE�FILLED�WITH�AN�"("�
MACHINE�WITH�HIGHER�EXPANSION�
POTENTIAL�THAN�THE������BUT�NOT�AS�
POWERFUL� AS�THE������

5HE�����HAS�ONLY�JUST�BEEN�
RELEASED�AND� *�WOULDNiT �PUT� IT�PAST�
$OMMODORE�TO�SCRAP� IT�AND� REPLACE�
IT�W ITH�ANOTHER�TOTALLY�NEW�MACHINE��
5HEYiVE�DONE� IT�TW ICE�BEFORE�� #UT� *�
THINK�I T iS�MORE� LIKELY�THAT�PRETTY�
SOON�DEALERS�ARE�GOING�TO�FIND�THAT�
THEY�ARE�BEING�SHIPPED�"���S�WITH�
8ORKBENCH��
�"("�CHIP�SETS�AND�
������PROCESSORS��"ND� *� HAVENiT �
MENTIONED�HIGH�DENSITY�DRIVES�YET�

*F�$OMMODORE�DONiT �CHANGE�THE�
"���
� THEN� IN�THE�FUTURE�WILL�WE�ONLY�
BE�ABLE�TO�BUY� hSERIOUSi� SOFTWARE�FOR�
"(" �"ND�WILL�GAMES�ONLY�BE�
WRITTEN�FOR�&$4 

5HE�REASON� *� BOUGHT�MY�"MIGA�
WAS�BECAUSE�OF�THE�FLEXIBILITY�TO�
WORK�SO�CLOSE�TO�THE�CUTTING�EDGE�OF�
COMPUTER�TECHNOLOGY�� *� HOPE�THA TiLL�
S TILL� BE�POSSIBLE�

(ULLIVER�)ANDLEY�
-ONDON

*� CAN�T�SEE�$OMMODORE�SCRAPPING�OR�
OVERHAULING�THE�"���� IN�THE�WAY�YOU�
SUGGEST�ANY�MORE�THAN� *� CAN�SEE�
SOFTWARE� HOUSES�ONLY�WRITING�GAMES�
FOR�THE� ����AND� SERIOUS� SOFTWARE�FOR�
THE�������8HAT�WE�HAVE�ARE�TWO�
ENTIRELY�DIFFERENT�"MIGAS
� YES
� BUT�*�
EXPECT�DEVELOPERS�TO�CATER�FOR�BOTH�

"�(3&"5�"����
*� RECENTLY�HAD�A� LETTER�PRINTED� IN�
YOUR�MAGAZINE�PROCLAIMING�THAT�THE�
1$S�WOULD�SQUEEZE�OUT�THE�SERIOUS�
SIDE�OF�"MIGA�COMPUTING
� AND�THE�
4UPER�/INTENDO�WOULD�EAT�HUGE�
CHUNKS�OUT�OF�THE�GAMES�MARKET�� *�
DO�STILL�AGREE�WITH�THIS�STILL�BUT� *� FEEL�
THAT�THINGS�ARE�CHANGING�

1$S�SEEM�TO�NOW�HAVE�HIT�THEIR�
ROCK�BOTTOM�PRICE�AND� *� FEEL�THAT�
THEY�ARE�NOW�MAKING�THE�WRONG�
MOVES� BUT� I iM�S TILL�VERY�WORRIED�
ABOUT�THE�CONSOLE�THREAT�

#UT�THE�"����� IS�GREAT�� *T�HAS�
THE�RIGHT�PRICE
� THE� RIGHT� LOOK
�AND�
CERTAINLY�THE�RIGHT�GRAPHICS��"ND�
BELIEVE�ME
�$OMMODORE�HAVE�DONE�
ALL�THESE�THINGS�PERFECTLY
� ALL� BUT�FOR�
ONE�SLIGHT�PROBLEM��5HAT�OF�THE�
������CHIP�THAT� RUNS�THE�SHOW�

:OU�SEE�THE�'ALCON�HAS�THE�ONE�
THING�THAT�NOBODY�ELSE�HAS�GOT
� A�
������PROCESSOR
� AND�YOUiD�BE

STUPID�TO�SAY�THAT� LOTS�OF�BUYERS�
ARENiT �GOING�TO�SEE�THAT�SIMPLE�
DIFFERENCE�AND�SAVE�UP�THE�EXTRA�
HUNDRED�QUID�

*�JUST�HOPE�THAT�PEOPLE�NOTICE�
THE�"����iS�SUPERIOR�GRAPHIC�MODES�
AND�DATA�HANDLING�

*� THINK�THE�"�����WILL�SHIFT�UNITS�
SIMPLY�BECAUSE�THE� LEGEND�"MIGA� IS�
WRITTEN�ON� IT�AND�THERE�ARE�A� LOT�OF�
PEOPLE� 	LIKE�ME
�WHO�THAT�MEANS�A�
LOT�TO�

"LL� *� HAVE�TO�DO�NOW�IS�BUY�ONE�
MYSELF
� AND�YOU�HAVE�TO�TELL�
EVERYONE�TO�DO�THE�SAME�

%AVID�8ALKER�
/ORWICH

"ND� THATiS�EXACTLY�WHAT� *iM� SAYING��
#UY�0NE�� � ITiS� A�GREAT�MACHINE�� *�
SHOULDN�T�WORRY�ABOUT�THE�'ALCON�
THOUGH� � � ITS� SHIPPING�DATEiS� BEEN� PUT�
OFF�YET�AGAIN�AND� *� STILL� DON�T�SEE� ANY�
GREAT�SWATHES�OF�SOFTWARE�
ANNOUNCED�FOR�IT�

"S�FOR�CONSOLES�� �WELL�JUST�
REMEMBER�THIS� HANDY� LITTLE�TIP�
h"N�"MIGA�S�FOR�-IFE�� �NOT�JUST�FOR�
$HRISTMAS�i

5HE�"������ IS� IT� REALLY�THE�DREAM�
MACHINE�WEiVE�ALL� BEEN�WAITING�FOR 

4$611&3&%�4$4*
*�CAN� IMAGINE�CRIES�OF�8OW�
�
"MAZING�
� #RILL�
� *� .645�HAVE�ONE�
/08��ARE�ECHOING�ACROSS�THE� LAND�
WITH�THE�ANNOUNCEMENT�OF�THE�NEW�
"MIGA�����
� AND�WITH�PRODUCTS�
SUCH�AS�(79->79;1��� "*0.:;9.*5�
�
AND�"97-9*>
�NOW�ON�THE�MARKET�
THE�OLD�"MIGA�SEEMS�TO�BE�FINALLY�
COMING�OF�AGE
�WHICH� IS�GREAT�NEWS�

#UT� *� IMAGINE�THERE�ARE�AN�EQUAL�
NUMBER�OF�CRIES�OF�j8HAT�
�YOU�CANiT �
BE�SERIOUS�ii
� COMING�FROM�THE�
MOUTHS�OF�CURRENT�"MIGA�OWNERS�

5HE� REASON �� �AGAIN
� NO�4$4*�
SUPPORT
�THA TiS�WHAT��5HERE�MUST�BE�
A�CONSIDERABLE�NUMBER�OF�SERIOUS�
"MIGA�USERS�OUT�THERE�WHO�NOW�
HAVE�_�����OF�REDUNDANT�HARDWARE�

IF�THEY�WANT�TO�GET� INTO����BIT�
"MIGA�COMPUTING
�WHICH� *�M�SURE�
THEY�DESPERATELY�WILL
�WHAT�ARE�THEY�
TO�DO�EXCEPT�CUSS�AND�SWEAR�AND�
GENERALLY�WANT�TO�MURDER�ANYONE�
FROM�$OMMODORE �

)&&&&&&-------1�
3OY�%AVIES�

)EREFORDSHIRE

#UT�4$4*� SUPPORT� IS�ON� THE�WAY�� �
THERE�LL� BE�A�4$4*�**� ADAPTOR�OUT� IN�
THE�/EW�:EAR�

26&45*0/4
�26&45*0/4
"FTER�SEEING�THE�ARRIVAL�OF�THE�
"�����AND�"����
� *� HAVE�A�FEW�
COMMENTS�TO�MAKE�

�
� %OES�THE�FACT�THAT�THE�"�����
IS� PRICED�AT�ONLY�A�_����HIGHER�THAN�
THE�"���
� AND�COMES�WITH�A�������
PROCESSOR�AND�A�BRAND�NEW����
MILLION�COLOUR�CHIPSET
�MEAN�THAT�
SALES�OF�THE�"����WILL�DROP�
CONSIDERABLY 

�
�8HY�DIDNiT �$#.�KEEP�THE�
SIDE�EXPANSION�BUS
�AS�WELL�AS�
PUTTING�IN�A�1$.$*"�SLOT �5HEY�
COULD�HAVE�PUT�THEM�SIDE�BY�SIDE��
5HIS�SURELY�WOULD� HAVE�BEEN�A�GOOD�
MOVE�AS�USERS�WOULD� HAVE�ACCESS�
TO�ALL�EXISTING�PERIPHERALS�AS�WELL�AS�
THE�BRAND� NEW�CARDS�

�
�8HAT�HAS�HAPPENED�TO�THE�
���.B�DISK�DRIVES�THAT�WE�WERE�
PROMISED�EONS�AGO�� .Y�CURRENT�
INTERNAL�DRIVE�CANNOT�WRITE�TO�DISKS�
WITHOUT�CORRUPTING�THEM�� *� DO�NOT�
WANT�TO�REPLACE� IT�WITH�A�NAFF����,�
ONE�THOUGH��$OME�ON�$OMMODORE
�
PRODUCE�THE�DRIVES�OR� LICENCE�THE�
TECHNOLOGY�AS�YOU�ARE�HOLDING�THE�
"MIGA�BACK�IN�THIS�AREA�

�
�8HY�HAS�THE�4$4*�CONTROLLER�
BEEN�DROPPED� IN�FAVOUR�OF� *%& �
4URELY�$OMMODORE�SHOULD�HAVE�PUT�
IN�AN�4$4*�**�CONTROLLER�IN� ITS�TOP�END�
MACHINES�AND�AN� *%&�DEVICE� IN�THE�
BOTTOM�END�

�
� %OES�THE�"�����FEATURE�A�57�
MODULATOR 

�
� %OES� IT�HAVE�A�TRAPDOOR�SLOT�
AS� IN�THE�"����"�����"��� 

�
�$AN�THE�"�����TAKE�A�1$�
7("�MONITOR�AS�STANDARD
� INSTEAD�OF

THOSE�CRAP�$("�EFFORTS 
�
�$AN�THE�PROCESSOR�BE�

UNPLUGGED�AND�A�NEW�������OR�
������BE�PLUGGED� IN 

�
�8HY�HAS�THE�SOUND�NOT�BEEN�
ENHANCED �&VEN�EIGHT�CHANNELS�
WOULD�HAVE� BEEN�BETTER�

"LTHOUGH� *� HAVE�MOANED�A� BIT�
THROUGH� THIS� LETTER
� *�DO�THINK�
$OMMODORE�HAVE�NOW�GOT�ON�THE�
RIGHT�TRACK��"S� LONG�AS�THEY�CAN�
CONTINUE�TO�COME�UP�WITH�
INNOVATIONS�SUCH�AS�$%57S
����
MILLION�COLOURS�AND�A�BETTER�8*.1�
SYSTEM�THAN�ANY�OTHER� *�SHALL�
CONTINUE�TO�BUY�$OMMODORE�

"�4�$UDDWELL�
4OUTH�:ORKSHIRE

0,�ARE�YOU� READY �)ERE�ARE�MY�BEST�
EFFORTS�ON�YOUR�POSERS�

�
�:EAH
� *� EXPECT�TO� SEE� IT�AT�
_���� IN� A�YEARiS�TIME�

�
�(OOD�QUESTION�� *� CANiT�SEE�ANY�
REASON�WHY�THEY�BOTH�COULDNiT �HAVE�
BEEN� INCLUDED�

�
�5HE�"�����HAS� ���.B�DRIVES�
AND�THEYiRE�DUE�AT�SOME�POINT�FOR�THE�
"������ �MEANWHILE� ,$4�ARE�
DEVELOPING�AN�EXTERNAL�VERSION� � �SEE�
THE�NEWS�PAGES�

�
�5HE� *%&�ADAPTOR�WAS�CHEAPER�
AND�ALLOWED�$#.� TO�BRING� IN� THE�
"�����AT�LESS�THAN�_����

�
�:ES� IT�DOES�
�
� %ITTO�
�
� %ITTO�AGAIN�
�
� *N�THEORY
� YES�
�
�"CCORDING�TO�$OMMODORE�

ENHANCING�THE�SOUND�WOULD� HAVE�
PUSHED� THE� PRICE�OVER�THE�MAGICAL

��



H G = & C
_����MARK�

)OPE�THOSE�DO�THE�TRICK�

2&#�� � � 
 
 � '1� "#�"
4O�$OMMODORE�HAVE�SURPRISED�
EVERYBODY�AND�RELEASED�THE�"������
%ESPITE�YOUR�ENTHUSIASM� I� REMAIN�
TOTALLY�UNCONVISSCED��8E�AIL� KNEW�
THAT�THE�AMAZING�"("�CHIP�SET�
WOULD�BE�USED� IN�ALL�FUTURE�"MIGAe�

"PART�FROM�THIS� IT�DOESNkT �
APPEAR�THAT�$OMMODORE�HAVE�
LISTENED�TO�USERSk� REQUIREMENTS�AT�
ALL��4O�WHERE� IS�THE����BIT�SOUND
�
AND�%41
�AND�.I%I� PORTS
� AND�HIGH�
DENSITY�FLOPPY
�AND�4$4*� PORT 

0,
� SO�_���� IS� PRETTY�CHEAP�BUT�
HISTORY�DICTATES�THAT�"MIGA�OWNERS�
ARE�WILLING�TO�PAY�THAT�BIT�EXTRA�FOR�
QUALITY�

8ITH�MULTIMEDIA�EMERGING
�
GRAPHICS�AND�SOUND�ARE� BECOMING�
MORE� INTEGRATED�SO�$OMMODORE�
MUST�BE�MAD�TO� IGNORE�THE�SOUND�
CAPABILITIES�OF�THEIR�NEW�RANGE
� I�
SUPPOSE����BIT�" �% �AND�%�"�
CONVERTERS�MAY�EVENTUALLY�BE�
OFFERED�ON�1$.$*"�CARDS�BUT�THAT� *S�
TOTALLY�MISSING�THE�POINT�AS�THE�
MAJORITY�OF�SOFTWARE�WILL� NEVER�
SUPPORT� IT�

8ILL� THE�"�����TAKE�CENTRE�
STAGE�AS�THE�"MIGA�OF�THE���S� LIKE�
THE�"400�DOMINATED�THE���S�OR�WILL�
IT�DISAPPEAR�IN�SIX�MONTHS�WHEN�
$OMMODORE� INTRODUCE����BIT�SOUND�
*NTO�THE�RANGE 

5HIS� IS�NOT�THE�NEW�GENERATION�
OF�REVOLUTIONARY�"MIGAS�THAT�WE�
EXPECTED��5HIS� IS�A� HALF�HEARTED�AND�
DESPERATE�ATTEMPT�TO�ANSWER�THE�
THREAT�FROM�CONSOLES
� 1$S�AND�"TARI��
8ITH�$HRISTMAS�APPROACHING�
$OMMODORE�HAVE�COME�UP�WITH�A�
PRIZE�TURKEY�

"�4PANNER�
$HESHIRE

*� THINK�YOU�RE� BEING�EXTREMELY�OVER�
THE�TOP�THERE�.R�4PANNER�� ���BIT�
SOUND�WILL� BE�OFFERED�ON�MEMORY�
CARDS
� AS�YOU� SAY
� AND� �� BELIEVE�NEW�
SOFTWARE�WILL
� AS� ALWAYS
� COME�TO�
SUPPORT� IT�

I�M�AFRAID�THOUGH� THAT�THE� DREAM�
MACHINE�YOUkRE�AFTER�JUST� ISNkT�
POSSIBLE�AT�A�PRICE�OF�_����� *TkS� AS�
SIMPLE�AS�THAT
� UNFORTUNATELY�

7#.� '2�1�� �  --
 --
*�WAS�GLAD�TO�SEE�YOUR�REVIEW�OF�THE�
NEW�"MIGA������ IN�YOUR� LATEST�
*SSUE�OF�"MIGA�4HOPPER�� *T�HAS�
PROVED�TO�BE�VERY� USEFUL�AND���WILL�
PROBABLY�BE�PURCHASING�ONE�OF�THESE�
MACHINES�WITHIN�THE�NEXT�YEAR�

)OWEVER� *� HAVE�SPOTTED�ONE�
SLIGHT�PROBLEM�WITH�YOUR�)&"%�50�
)&"%�"�����VERSUS� 'ALCON�ARTICLE�
ON�PAGE����

"CCORDING�TO�THIS�COMPARISON�
THE�NEW�"�����HAS�A�PROCESSING�
SPEED�OF���)Z�AS�OPPOSED�TO�
��.)Z��5HIS�MAKES�THE�"����� LOOK�
ABOUT�AS�QUICK�AS�A����YEAR�OLD

CALCULATOR�W ITH�FLAT�BATTERIES��
*� AM�SURE�THIS� IS�NOT� REALLY�THE�

CASE�AND�AM�SURE� IS�WAS�AN�
ACCIDENTAL�MISTAKE�AND�UNDERSTAND�
FULLY�HOW�EASY� IT�MUST�BE�TO�MAKE�A�
SMALL� ONE� LETTER�MISTAKE� IN�A���4�
PAGE�MAGAZINE�

+ASON�1�%UIGNAN�
8EST�-OTHIAN

&R���YES�+ASON
� IT�WAS� A�TYPO��
6NFORTUNATELY�IN� AMONGST�THE
���
����OR�SO�OTHER�WORDS�OF�THE�
LAST� ISSUE� IT kS� PROBABLY�NOT�THE�ONLY�
ONE�THAT�ESCAPED� US�

 32�+-2�2&'1�-,#�
:OUR�REVIEW�OF�ACCELERATORS� IS�
INCOMPLETE
� AS� IT�FAILS� TO�MENTION�
THE�3$4�'USION����� *T�HAS�A����.)Z�
�����
�AND�CAN�CARRY�UP�TO����
.#YTE�OF�3".��1UT� IT� IN�AN�"����
�
AS� *� HAVE
� AND�THE�RESULT� IS�BETTER�
THAN�AN�"����� IN�SPEED�AND�PRICE�
TERMS�

$HRIS�#IACKMORE�
4OMERSET

8E�HAD�TO� LEAVE�OUT�A�FEW�OTHER�
ACCELERATORS�TOO�FOR�VARIOUS� REASONS
� �LIKE�THEM�NOT�TURNING�UP�ON�TIME
�
FOR� INSTANCE�� 5HIS�HAPPENED� TO�MY�
CURRENT�FAVOURITE
� THE� ������
%ERRINGER�BOARD� FROM�$4"�FOR������

1!0�.�2&-1#� "'1)1
.AGAZINES�MUST�STOP�PUTTING�OUT�
COVERDISKS�CONTAINING�FULLY�WORKING�
PROGRAMS�EVEN�THOUGH�EVERYONE� IS�
HAPPY�TO�GET�THE� jFREEk�SOFTWARE
�
AND� IT� INCREASES�YOUR�CIRCULATION�

8HY �#ECAUSE� IT� IS�KILLING�THE�
SOFTWARE�HOUSES�JUST�AS�EFFECTIVELY
�
IF�NOT�MORE�SO
� THAN�ANY�AMOUNT�OF�
PIRACY�

5O�EXPLAIN
� *� RECENTLY�BOUGHT�AN�
j45k� TO�DO�SOME�CONVERSION�WORK�
AND�WAS�ABOUT�TO�BUY�THE�_���
5IMEWORKS�FOR� IT��4HORTLY�AFTERWARDS�
IT�APPEARS�ON�A�COVERDISK
� IN�FULL
� FOR�
jFREEk �

'INE
� *� BOUGHT�THE�MAG�AND�
SAVED� LOTS�OF�MONEY��5HE�POINT� IS�
THOUGH
� THAT�SOMEONE�COULD�HAVE�
BEEN�ABOUT�TO� RELEASE�A�NEW�%51�
PROGRAM�TO�THE�MARKET
�AFTER�A� LOT�OF�
DEVELOPMENT�WORK�� *kM�HAPPY
� BUT�
WOULD�THEY�BE �8ILL�THEY�BOTHER�
NOW � *�WOULDNkT��5O�ATTEMPT�TO�
COMPETE�AGAINST�THE� jFREEk� PRODUCT�
WOULD�BE� FINANCIAL�SUICIDE�

"ND�ON�THE�SUBJECT�OF�COVER�
DISKS�WHAT�HAPPENED�TO�THE�RESULTS�
OF�YOUR�READER�SURVEYS �%IDNkT �THEY�
SHOW�THAT�PEOPLE�WANTED�YOU�NOT�TO�
HAVE�A�DISK
� AND�TO�KEEP�THE�COVER�
PRICE�DOWN �%ONkT �TURN� INTO�"MIGA�
�<?:/A�� �WE�ALREADY�HAVE�ONE
�
THANKS�

+�5ULLIN�
5YNE�AND�8EAR

%ONkT�WORRY�FOR�ONE�MOMENT�ON�THE�
LAST�SCORE�4IR��"S�FOR�THE�DEBATE�OVER�
FULL�VERSIONS�OF�SERIOUS�SOFTWARE��

WELL� SURELY�IT kS�JUST�UP�TO�COMMERCIAL�
DEVELOPERS�TO�PRODUCE�BETTER�
VERSIONS�THAN�THE�ONES�THAT�APPEAR�
ON�COVERDISKS �:OU�COULD�JUST�AS�
EASILY�SAY
�OTHERWISE
� THAT�HIGH��
QUALITY�1%�WAS� RUINING�COMMERCIAL�
SOFTWARE�� �BUT�THEN�MAYBE�YOU�ARE�

!&#!)�2&#��"1�
:OUR�"MIGA�4HOPPER�IS� REALLY�GOOD�
AND� I�ENJOY�READING�IT��/OW�FOR�A� FEW�
QUESTIONS�

��� *kVE�BEEN�SEARCHING�FOR�AN�
"MIGA�����OR�"MIGA�����FOR�THE�
LAST�COUPLE�OF�WEEKS�NOW
� BUT� *kVE�
HAD�NO�SUCCESS�

��� *F�YOU�KNOW�WHERE�TO�GET�ONE�
PLEASE�SEND�ME�THE�ADDRESS�OR�THE�
PHONE� NUMBER�SO� *� CAN�GET�ONE��
5HANK�YOU�

.ARK�8HITAKER�
-ANCASHIRE

8ELL
�WE�DO�GET�ALL� SORTS�OF�LETTERS�
DONkT�WE� READERS �5HIS�MANkS�GOT�
PROBLEMS�� *� IMAGINE�ANY�OF�THE�
ADVERTS�GRACING�THESE�PAGES�WILL�
DELIVER�THE�GOODS� BUT�AM� *�MISSING�
SOMETHING � *S� IT� REALLY�THAT�EASY 

"NYONE�GOT�SOME�CUNNING�CIRCUITRY�
TO�ADD�ONE�OF�THESE�TO�AN�"MIGA 

%#,'31�,##"#"
*� READ�YOUR�ARTICLES� IN�THE�/OVEMBER�
EDITION
� COMPARING�THE�"MIGA�WITH�A�
1$�AND�A�GAMES�CONSOLE
�TOGETHER�
WITH�THE�CONTRIBUTORkS�FORUM�WITH�
GREAT� INTEREST�

5HERE� IS�NO�DOUBT�THAT�"MIGA�
WILL� NEVER�BREAK� INTO�BUSINESS�OR�
EDUCTION� IN�ANY�SIGNIFICANT�WAY�AND�
ITS�ONCE�STRONG�AREA�OF�%57� IS�NOW�
BEING�ATTACKED�BY�1$S�

*T� IS�CLEAR�THAT�THE�GAMES�
PRODUCERS�ARE� LOOKING�FOR�A�MORE�
SECURE�MEDIUM�AND�SO�WILL�
CONCENTRATE�ON�CONSOLES�� 5HE�57�
PROGRAMME�(AMESMASTER�RARELY�
FEATURES�ANYTHING�ELSE�NOW�

4HOULD�WE�DESERT�THE�MACHINE�
IN�FAVOUR�OF�A�CHEAP�1$�WITH�
EXPENSIVE�SOFTWARE�OR� LOOK� LONGINGLY�
AT�WHAT�IS�AVAILABLE�FOR�OTHER�
EQUIPMENT�AS�OURS�SLIPS�FURTHER�
BEHIND 

-ETkS�FACE� IT
�GAMES�ARE�
IMPORTANT
�SO�HOW�CAN�WE�ENSURE�A�
CONTINUED�FUTURE�FOR�THESE �8OULD� IT�
BE�POSSIBLE�FOR�A�CARTRIDGE�ADAPTOR�
TO�ENABLE�AN�"MIGA�TO�BECOME�A�
.EGADRIVE � *F�SO��WE�COULD�JUSTIFY�A�
MACHINE�FOR�THE�CHILDREN�OR�OTHER�
GAMES�PLAYERS�WHICH� IS�SECOND�TO

NONE�AND�STILL�HAVE�A�REAL�COMPUTER�
FOR�SO�CALLED�SERIOUS�USE��8ITH�A�
$%�30.�DRIVE�WE�WOULD�HAVE�
EVERYTHING�

*�SUPPOSE�AN�"MIGA�4HOPPER�
%*:�PROJECT�WOULD�BE�OUT�OF�THE�
QUESTION�� �� HOPE�SOMETHING�CAN�BE�
DONE�AND�THE�SOONER�THE�BETTER�

#%�(RAYSON�
8EST�:ORKSHIRE

4O�THERE�YOU� HAVE� IT�� �A�DELIGHTFULLY�
SUCCINCT�THOUGH� PERHAPS� OVERLY��
OPTIMISTIC�SOLUTION� TO�THE�PERILS�OF�
PLATFORM� INDEPENDENCE�� *N�OTHER�
WORDS����ANYONE�GOT�A�SMART�BOX�OF�
ELECTRONICS�THATkLL�ENABLE� AN�"MIGA�TO�
BOOT�UP�.EGADRIVE�GAMES 

/OW�THEREkS�A�PROJECT�THAT�YOU�
COULD�SEND� INTO�THE�USUAL� ADDRESS�� �
%*:�1ROJECTS
�"MIGA�4HOPPER
� ���
.ONMOUTH� 4T
� #ATH� #"���#8�� �AND�
GRAB�YOURSELF�_���� �THOUGH�
SOMETHING�MORE� LIKE�_��
����WOULD�
PROBABLY�BE�NEARER�TO�THE�MARK�

8HICH�BRINGS�US�NEATLY�TO�THE�
NEXT� LETTER�WHICH
� *� SHOULD� ADD
�WAS�
RECEIVED� AFTER�WEkD�ONLY�RUN�ONE�OF�
OUR�ONGOING�SERIES�OF�DO�IT�YOURSELF�
"MIGA�HARDWARE� PROJECTS���

%�1&
 -6�
4INCE�THE� LETTER�FROM�"NTHONY�
$ROXFORD� IN�THE�0CTOBER�EDITION�OF�
"MIGA�4HOPPER�WE�HAVE� BEEN�
WAITING�IN�ANTICIPATION�FOR�THE�%*:�
HARDWARE�PROJECTS�

5HE�FIRST�PROJECT� l"�30.�0'�
0/&k4�08/m�WAS�FRANKLY
� PATHETIC��
)OW�YOU�COULD�JUSTIFY�TWO�FULL� PAGES�
	AND�SEVEN�DIAGRAMS�OF�THE�SAME�
PIGGY�BACK�CHIP
� ON�SOMETHING�
WHICH�SHOUID� HAVE�TAKEN�HALF�A�
PAGE
� IS� BEYOND�ME��0NE�PICTURE�AND�
A�SCHEMATIC�WOULD�HAVE�BEEN�
SUFFICIENT�

5O�PROVE�A� POINT
�SOME�OF�MY�
ELEVEN�YEAR�OLDS�COMPLETED�THIS�
l PROJECTm� FROM�BITS� IN�MY� l(ASH�
#OXm�	*kM� SORRY � ��&D
�

*F�YOU�WANT�TO�AIM�YOUR�
MAGAZINE�AT�CHILDREN
� TRY�ADVERTISING�
GAMES�� *F�YOU�WANT�TO�STAY�SERIOUS�
GIVE�US�SOME�PROJECTS�WE�CAN�GET�
OUR�TEETH� INTO�

5HE�3EV�#OB�#AILEY�
8EST�4USSEX

.Y� INITIAL� RESPONSE�ON� READING�YOUR�
ELITIST
� ARROGANT�AND� UNGRACIOUS�
LETTER
� #OB
�WAS�TO�BIN� IT�

#UT�THEN� *� THOUGHT� IT�WAS�WORTH�
COMMENT�AFTER�ALL�� 4O� *kD�JUST� LIKE�TO�
SAY�TO�THE�MORE�ENLIGHTENED�AND�
$HRISTIAN� SOULS�AMONG�YOU� THAT�IF�
YOUkVE�MANAGED�TO�BUILD� A�DECENT�
%*:�PROJECT�THROUGH�YOUR�OWN�HONEST�
IABOUR�THEN�WHY�NOT�PASS� IT�ONTO�
THOSE� LESS�FORTUNATE� BRETHREN�OF�
YOURS�WHO
� THROUGH�NO�FAULT�OF�THEIR�
OWN
� ARE� NOT�AS�WELL�VERSED� IN� THE�
INTRICACIES�OF�ELECTRONICS�AS�YOU�ARE�

:OU� COULD�EVEN�PASS�ON�THE�_���
FEE�TO�CHARITY� IF�YOU� SO�WISH�

4OMEHOW� *� THINK�YOU�WONkT
� #OB�

��
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	NO�1$�#OARD�NECESSARY

4UITABLE�FOR�ALL�".*("�MODELS�
�������1������������������������������
$APACITY������,#��
���.#�APPR���.#�
�.#�BY�MEANS�OF�REALTIME�COMPRESSION�
3EAD�AND�8RITE� IN�)IGH�%ENSITY�MODE�
RUNS�TWO�TIMES�FASTER�THAN�A�STANDARD�
%ISKDRIVE�
$OMPATIBLE�WITH�THE�SOFTWARE�OF�4YNCHRO�
&XPRESS
�$YCLONE�AND�#LITZ�
)IGHSPEED�COPY�IN�APPR�� ���SECONDS�IN�
-OW�AS�WELL�AS�)IGH�%ENSITY�FORMAT�
,$4�#ACKUP�PROGRAM�FOR�)ARDDISK��
#ACKUP�OF�"MIGA�AS�WELL�AS�1$�PARTITION
,$4�%6"-�)%�%3*7&�)"4�"/�0/�0''�48*5$)�"/%�-08�108&3�$.04�5&$)/0-0(:�

	UP�TO��.#�ON��� DISK
�
)ARDWARE�/0�$-*$,�
,$4�'ILE�SYSTEM�FOR�READ�WRITE�OF�.4��
%04�DISKETTES�IN�BOTH�-OW�AND�)IGH�
%ENSITY�FORMAT
�AND�ALSO�READ�WRITE�OF�1$�
PARTITION	S
� IN�"MIGA�MODE�

�!�#�	 %��"%� "���
4UITABLE�FOR�ALL�"MIGA�MODELS� IN�COMBINAc
TION�WITH�THE�,$4�1OWER�1$�#OARD��
$APACITY������,#�����,#������.#�AND�
����.#�
3EAD�8RITE�IN�)IGH�%ENSITY�MODE�RUNS�TWO�
TIMES�FASTER�THAN�A�STANDARD�%ISKDRIVE��
5RACKDISPLAY�� _ � � � �� �
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5 ELCOME�TO�7OLUME� *�
OF�THE�"MIGA�
4HOPPER�4HAREWARE�
$OLLECTION��0N�THE�

DISK�YOUkLL�FIND�THE� LATEST�VERSIONS�OF�
SOME�OF�THE�MOST�POPULAR�PUBLIC�
DOMAIN�AND�SHAREWARE�PROGRAMS�
AROUND��:OUkLL�ALSO�FIND�SOME�
SPECIAL� PROGRAMS�YOUkRE�VERY�
UNLIKELY�TO�HAVE�SEEN�ANYWHERE�ELSE�
BEFORE��&NJOY�

"'05-0)�����
"LL�8ORKBENCHES�
"RCHIVED�SIZE��������
'ULL�SIZE�� ������

%IR8ORK�IS�A�FULLY�FEATURED�DIRECTORY�
UTILITY�BY�$HRIS�)AMES�� *TS�GOAL� IN� LIFE�
IS�TO�MAKE�YOUR�LIFE�SIMPLER
� BY�
ENABLING�YOU� TO�USE�THE�MOUSE� POINT�
AND�CLICK� INTERFACE�TO�CARRY�OUT�MANY�
OF�THOSE�OPERATIONS�THAT�NORMALLY�
NEED�TO�BE�DONE�FROM�THE�4HELL�

5HE�PROGRAM�CAN� PERFORM�ALL� OF�
THE�FEATS�YOU�WOULD�EXPECT�OF�A�
DIRECTORY�UTILITY��COPY
� DELETE� AND�
RENAME�FILES
�MOVE�SWIFTLY�UP�AND�
DOWN�DIRECTORY�TREES
�CREATE�
DIRECTORIES� AND�SO�FORTH��"LL�OF�THESE

OPERATIONS�ARE�CARRIED�OUT�WITH�A�
SIMPLE�CLICK�OF�THE�MOUSE�

5HE�PROGRAM� IS� RUN� FROM�THE�
4HELL� BY�TYPING� j%8�� *T�MUST�EITHER�
BE� IN�THE�CURRENT�DIRECTORY�OR�
SPECIFIED�WITHIN�THE�"MIGA%04�PATH��
0NE�OF�ITS�ADVANTAGES� IS�THAT�AFTER�
YOU�VE�TYPED� ITS�NAME
� THE�PROGRAM�
DISSOCIATES� ITSELF�FROM�THE� LAUNCHING�
4HELL
� SO�YOU�CAN�STILL� USE�THE�4HELL�
FOR�FURTHER�WORK�

#UT�WHAT� REALLY�MAKES�%IR8ORK�A�
BIT�MORE�SPECIAL�THAN� ITS�BRETHREN� IS�
ITS�CONFIGURABILITY��"LONG�WITH�THE�
MAIN� PROGRAM�COMES�A�SPECIAL� EDITOR�
WHICH�WILL� ENABLE�YOU� TO�MODIFY�
%IR8ORK�ACCORDING�TO�YOUR�TASTES�AND�
NEEDS�� *TkS� RUN�BY�TYPING� j%8&DITk� AT�
THE�4HELL� PROMPT�� /OT�ONLY�CAN�YOU�
DECIDE�WHICH� SCREEN�MODE
� COLOURS
�
WINDOW�SIZE�AND�POSITION
� BUT�YOU�
CAN�ALSO�CHANGE�THE�FUNCTIONS�OF�THE�
AVAILABLE� BUTTONS�

%IR8ORK�COMES�WITH�A� NUMBER�OF�
BUILT�IN� PROGRAMS�TO�PRINT�OUT�TEXT
� DEd
ARCHIVE� *ZH�FILES
� AND�DISPLAY�
PICTURES��5HE�BEAUTY�OF�THE�SYSTEM� IS�
THAT�IF�YOU� SIMPLY�DOUBLE�CLICKING�ON�
A�FILE�%IR8ORK�WILL� ATTEMPT�TO�PRINT�
OUT
� DE�ARCHIVE�OR�DISPLAY�IT�ACCORDING

TO� ITS�TYPE��5HESE�FUNCTIONS�ALL� RUN�AS�
SEPARATE�PROCESSES�ON�THEIR�OWN�
SCREENS
� SO�YOU�CAN�SWITCH�BETWEEN�
THEM�AND�%IR8ORK�ITSELF�AND�CARRY�OUT�
FURTHER�OPERATIONS�

:OUkRE� NOT�STUCK�WITH�THE�BUILT�IN�
PROGRAMS
� HOWEVER�� *F�YOU� HAVE�A�
BETTER�TEXT�EDITOR�DISPLAYER
� PICTURE�
VIEWER�OR�WHATEVER
�YOU�CAN�USE�
%8&DIT�TO� INSTRUCT�%IR8ORK�TO�USE�
THAT�INSTEAD�

%IR8ORK�IS� AN� EXCELLENT�PROGRAM�
WHICH�WEkRE�SURE�YOU�WILL�FIND�USEFUL��
*F�YOU�DO
� REMEMBER�THAT�IT� IS�
SHAREWARE�AND�A� REGISTRATION�FEE� IS�
REQUIRED�

!%$-,21� �
"LL�8ORKBENCHES�
"RCHIVED�SIZE���������
'ULL�SIZE��������

5HIS� IS� A�COLLECTION�OF�FONTS�FOR�USE� IN�
DESKTOP�PUBLISHING�PROGRAMS
�VIDEO�
TITLING
� OR�USE�AS�SCREEN�FONTS�VIA�
8ORKBENCH�� kS�'OUNTAIN�PROGRAM�

'IVE� INDIVIDUAL�FONTS�ARE� INCLUDED�
IN�THE�ARCHIVE��"RCHITECT
�
#LACK$HANCERY
� 'AUSTUS
� -UXEMBOURG�
AND�.IRA��5HEY�WERE�ORIGINALLY�
RELEASED� AS�FREELY�DISTRIBUTABLE�
"DOBE�1OST4CRIPT�FORMAT�FONTS
� AND

THEN�CONVERTED�TO�$OMPUGRAPHIC�
FORMAT�BY�%ARREN� &WANIUK�WITH�THE�
'ONT�.ANAGER�PROGRAM�SUPPLIED�WITH�
VERSION� ��OF�1ROFESSIONAL�1AGE�

$OMPUGRAPHIC�FONTS� ARE�USEABLE�
BY�A�VARIETY�OF�DESKTOP�PUBLISHING�
PROGRAMS�AS�WELL� AS�8ORKBENCH� ���
5HEY�ARE�FAR�BETTER�THAN�SCREEN�FONTS�
BECAUSE�THEY�ARE� RESOLUTION�
INDEPENDANT�� *F�YOU�ENLARGE�A�
CHARACTER�FROM�A�SCREEN�FONT�YOU�WILL�
SEE�THAT�IT�BECOMES�EXTREMELY�BLOCKY�
AND�UGLY��"N�ENLARGED�$OMPUGRAPHIC�
CHARACTER�WILL� ALWAYS�BE�AS�SMOOTH�
AS� IS� POSSIBLE�GIVEN�THE� RESOLUTION�OF�
YOUR�SCREEN�OR�PRINTER��5HIS� IS�
BECAUSE
� RATHER�THAN�BEING�STORED�AS�
COLLECTIONS�OF�DOTS
�THE�CHARACTERS� IN�
A�$OMPUGRAPHIC�FONT�ARE�STORED�AS�
MATHEMATICAL� FORMULAE�WHICH�
DESCRIBE�THEIR�OUTLINES�

*F�YOU� INTEND�TO�USE�THE�FONTS�
WITH�8ORKBENCH� �
� THEN�YOU�MUST�
FIRST�RUN�THE�'OUNTAIN�PROGRAM�
SUPPLIED�WITH�YOUR�SYSTEM�DISKS��5HIS�
WILL� INSTALL� THE�FONTS�AND�PREPARE�THE�
"MIGA�TO�USE�THEM��8HAT�ACTUALLY�
HAPPENS� IS�THAT�YOU� SELECT�THE�SIZES�
OF�THE�FONTS�THAT�YOU�ARE� INTERESTED�
IN
� AND�'OUNTAIN�CREATES�SCREEN�FONTS�
AT�THE� REQUIRED� SIZES�AT�THE�MAXIMUM�
RESOLUTION�POSSIBLE�� *NSTRUCTIONS�FOR

'":A51 � 6B11*1� !FH]�5 �>� ) ANE S ��� *+ 5A� ��4(�.
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8ITH�%IR8ORK�YOU�CAN�CUT�OUT�ALL�THAT�FRIGHTENING�AND�CLUMSY�BUSINESS�OF�
MESSING�ABOUT�WITH�THE�4HELL

%#22',%��2�2&#�.0-%0�+1�Y �%#22',%��2�2&#�.0-%0�+1�Y �%#22',%��2�2&#�.0-%0�+1�Y �%#22',%��2�2&#�.0-%0�+1�Y � %
5HE�EAGER�ONES�AMONG�YOU�WILL� HAVE�
ALREADY�RIPPED�THE�DISK�FROM� ITS�
COVER�AND�BANGED� IT�STRAIGHT�INTO�
YOUR�MACHINE���� AND� REALISED�THAT� ITkS�
NOT�A�BOOTABLE�DISK�� #ASICALLY
�WE�
DECIDED� IT�WOULD�BE�BETTER�TO�FIT�FAR�
MORE�ON�THE�DISK�BY�ARCHIVING�
EVERYTHING��5HIS�OF�COURSE�MEANS�
THAT�EACH�PROGRAM� IS�THAT�BIT�HARDER�
TO�GET�AT��4O�HEREkS� HOW�YOU�DO� IT�

0N�THE�DISK�YOUk LL�FIND�THE�
FOLLOWING�DIRECTORIES�AND�FILES�

o �S
o �STARTUP�SEQUENCE

o �CGFONTSL�LHA
o �DIRWORKL���LZH
o �FTL� �LHA
o � ICALCV�PL�LHA
o � *HAL���LHA
o �PWRSNAP���LHA
o � RDES��LHA
o � REORG����LHA
o �SAFEDELL�L�LHA
o �SPCLCK�LHA
o �SYSINFO����LHA
o �VC����LZH

5HE�STARTUP�SEQUENCE�FILE� IS�A�SMALL

SCRIPT�TO�PRINT�UP�A�MESSAGE�
INFORMING�THE�MORE� IMPATIENT�OF�YOU�
THAT�YOU�NEED�TO�BOOT�FROM�
8ORKBENCH�� 'OR�THIS�THE� jECHOk�
COMMAND� IN�THE�C�DIRECTORY�IS�
NEEDED�

5HE�OTHER�COMMAND� IN�THE�C�
DIRECTORY�IS� IH A k 
�WHICH� IS�AN�
ARCHIVING�UTILITY�� *TkS� A�DAMNED� USEFUL�
ONE
� SO�USEFUL� THAT�IT�APPEARS�TWICE�
ON�THE�SAME�DISK��8E�VE� INCLUDED�
THE�WORKING�PROGRAM� IN�THE�C�
DIRECTORY�JUST�TO�ENSURE�YOU�CAN�GET�
AT�THE�OTHER�PROGRAMS
�BUT�THE�FULL�
PACKAGE� IS�ALSO� INCLUDED�AS�AN�
ARCHIVE��5HAT�WAY�YOU� CAN�HAVE�FULL

ACCESS�TO�THE�DOCUMENTATION�AND�A�
CHANCE�TO� REGISTER�IF�YOU�DECIDE�TO�
KEEP�THE� PROGRAM�

4O
�THE�FIRST�THING�YOU�MUST�DO� IS�
BOOT�UP�WITH�8ORKBENCH�� &ITHER�BOOT�
FROM�FLOPPY�OR�BOOT�FROM�YOUR�HARD�
DISK�AS�NORMAL�� /OW
�YOU�NEED�
SOMEWHERE�TO�PUT�ALL�THOSE� LOVELY�
PROGRAMS�� *F�YOU�RE�USING�A�
REASONABLY�LARGE�HARD�DISK
�THEN�YOU�
SHOULD�HAVE�NO�PROBLEM�� *F�YOUkRE�
WORKING�ON�A�FLOPPY�SYSTEM
�YOUkLL�
NEED�A�NUMBER�OF�BLANK
� FORMATTED�
FLOPPIES�STANDING�BY�

*N�THE�MAIN�TEXT�YOUk LL�FIND�A�
FIGURE�GIVING�THE�OVERALL� SIZE�OF�EACH

o �C
o �ECHO
o � LHA
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5HEREiS�A�SELECTION�OF�SCALEABLE�
FONTS�TO�BRIGHTEN�UP�YOUR�TEXT

USING�'OUNTAIN�CAN�BE�FOUND� IN�
"PPENDIX�%�OF�THE�6SING�5HE�4YSTEM�
4OFTWARE�MANUAL�

0NE�COMMON� PROBLEM�WITH�
'OUNTAIN�IS�THAT�THE�PROGRAM�WILL� NOT�
RUN�BECAUSE� IT�REQUIRES� A� LATER�
VERSION�OF�THE�FONTS� LIBRARY�THAN� IS�
SUPPLIED�ON�THE�8ORKBENCH�DISK�� 'OR�
REASONS�BEST�KNOWN�TO�$OMMODORE
�
THE�VERSION� NEEDED� IS�ACTUALLY�ON�THE�
'ONTS�DISK�SUPPLIED�WITH�YOUR�
MACHINE�� 5HE�BEST�THING�TO�DO� IS�
COPY�THIS�FROM�THE� LIBS�DIRECTORY�OF�
THE�'ONTS�DISK�TO�THE� LIBS�DIRECTORY�OF�
THE�8ORKBENCH�DISK��"FTERWARDS
�
'OUNTAIN�WILL� RUN� AS�PLANNED�

:OU�LL� FIND� INSTRUCTIONS�FOR�USING�
THE�FONTS�WITH�A�DESKTOP�PUBLISHING�
PACKAGE� IN�THE�PACKAGE�S�MANUAL�

5HE�FONTS� IN�THIS� ARCHIVE�ARE�ALL�
MILDLY�ESOTERIC
� AND�AS�SUCH�ARE�
PROBABLY�MORE�USEFUL�FOR�VIDEO�WORK�

:OU�WILLALSO�FIND�THAT�SOME�OF�
THEM�DON�T�INCLUDE�CERTAIN�CHARACTERS
� �MAINLY�NON�ESSENTIALS�SUCG�AS�
ABSTRUSE�PUNCTUATION�MARKS
� BRACES�
AND�THE� LIKE�� 'OR�DULL� DETAILS�OF�WHICH�
CHARACTERS�ARE�SUPPORTED
� CHECK�THE�
ARCHIVEiS�DOCUMENTATION�

*$"-$����
"LL�8ORKBENCHES�
"RCHIVED�SIZE�� ������
'ULL�SIZE�� ������

.ARTIN�4COTTiS� PROGRAM� IS�ONE�FOR�ALL�
YOU� SCIENTIFICALLY�ORIENTATED�TYPES�OUT�
THERE�� *TiS�A�FULLY�FEATURED�CALCULATOR�
THAT�CAN�HANDLE�COMPLEX�NUMBERS�

8HAT
� YOU�MAY�WELL� BE�ASKING
� IS�
A�COMPLEX�NUMBER � *TiS�A�
COMBINATION� OF�AN�ORDINARY�NUMBER�
AND�AN� IMAGINARY�ONE�� #EFORE�YOU�
ASK
� AN� IMAGINARY�NUMBER�IS�A�
MATHEMATICAL�CONCEPT�DESIGNED�TO�
GET�AROUND�THE�PROBLEM�OF�FINDING�THE�
SQUARE� ROOTS�OF�NEGATIVE� NUMBERS

"S�YOU� KNOW
�THE�SQUARE� ROOT�OF�
A�NUMBER�IS�ANOTHER�NUMBER�WHICH
�
WHEN�MULTIPLIED�BY�ITSELF
�WILL�YIELD�
THE�ORIGINAL� NUMBER�� 0RDINARILY
�THERE�
IS�NO�NUMBER�THAT�CAN�BE�MULTIPLIED�
BY� ITSELF�TO�GIVE�THE�RESULT�OF���
� SO�
MATHEMATICIANS� INVENTED�ONE�AND�
CALLED� IT� h Ii �� 6SING� hIi 
� THE�SQUARE� ROOT�
OF�ANY�NEGATIVE� NUMBER�CAN� BE�
FOUND�� 'OR�EXAMPLE
� THE�SQUARE� ROOT�
O F ��� IS��I�

:OU�MIGHT�THINK�THAT� IMAGINARY�
NUMBERS�ARE�OF�NO�USE�TO�ANYONE
�
BUT�YOU�D� BE�WRONG�� %ESPITE�THE�FACT�
THEY�ARE�FIGMENTS�OF�SOMEONEiS�
SLIGHTLY�STRANGE� IMAGINATION
�THEY�ARE�
OF�GREAT�USE� IN�ENGINEERING�WORK
�
PARTICULARLY�WHEN�DEALING�WITH�
ALTERNATING�CURRENT�IN�ELECTRONICS��
5HEYiRE�ALSO�ESSENTIAL�TO�THE�NOW�
FAMOUS�.ANDELBROT�SET�

0F�COURSE
�YOU�DONiT �NEED�TO�USE�
IMAGINARY�NUMBERS�WITH�THE�
CALCULATOR�� *TiS�MORE�THAN�HAPPY�TO�
DEAL�WITH�THE�ORDINARY�NUMBERS�THAT�
WE�ALL� KNOW�AND� LOVE�

*CALC�IS� RUN�FROM�THE�4HELL� BY�
TYPING� h*CALCi �� *T�WORKS�ON�A� PROMPT�
BASIS
�WITH�YOU
� THE�USER
� TYPING�IN�
EXPRESSIONS�FOR�EVALUATION��
&XPRESSIONS�SHOULD� BE�ENTERED�AS�
THEY�NORMALLY�ARE�FOR�A�COMPUTER�� 'OR�
INSTANCE
� UNLIKE�CONVENTIONAL�
ALGEBRAIC�NOTATION
� TWO�VARIABLES�TO�
BE�MULTIPLIED�MUST�BE�SEPARATED�BY�A�

THUS�� hA �B i��5O�WRITE� IT�AS� hABi�
WOULD� CONFUSE�THE�PROGRAM�SINCE� IT�
WOULD�ASSUME�THIS�WAS�ANOTHER�
VARIABLE��5HE�EXCEPTION� IS�WHEN� USING�
IMAGINARY�NUMBERS
�WHERE� h� Ii� IS�
TAKEN�TO� REPRESENT� h� � I��

-IKE�ALL�GOOD�CALCULATORS
� *CALC�
WILL� ENABLE�YOU�TO�ASSIGN� RESULTS�TO�
VARIABLES�FOR�USE� LATER�ON��5HE�FIRST�
CHARACTER�OF�A�VARIABLE�NAME�MUST�BE�
A� LETTER
� AND�THE�NAME�MUST�NOT�
CONFLICT�WITH�ONE�OF� *CALCiS�PREc
DEFINED� SYMBOLS�SUCH�AS� �1*�� OR� hSINi ��
"�VALUE� IS�ASSIGNED�TO�A�VARIABLE�BY�
PUTTING� IT�ON�THE� LEFT�HAND� SIDE�OF�AN�
EXPRESSION�AND�FOLLOWING� IT�WITH� AN�
EQUALS�SIGN�� FOR�EXAMPLE�
hFRED�SQR	�
i�WILL� ASSIGN�THE�VALUE����
TO�FRED��"�VARIABLEiS�VALUE� IS�USED� IN�
AN�EXPRESSION�SIMPLY�BY�USING�THE

/0+,�
#EFORE�GOING�ANY�FURTHER
� IT iS�
VERY� IMPORTANT�THAT�YOU�MAKE�
A�BACK�UP�OF�YOUR�COVER�DISK��
'IRST�MOVE�THE�WRITE�PROTECT�
TAB�ON�THE�DISK�SO�THAT�THE�
HOLE� IS�OPEN�� �THIS�MEANS�
THAT�NO� INFORMATION�CAN�BE�
WRITTEN� TO�THE�DISK��/EXT
� OPEN�
A�4HELL�WINDOW�	YOU�MAY�
CHOOSE�TO�USE�A�DIRECTORY�
UTILITY�INSTEAD
� BUT�BEAR� IN�
MIND�THAT�IT�MUST�KNOW�ABOUT�
THE� hLHAi� PROGRAM� IF�YOU�WANT�IT�
TO�DE�ARCHIVE�ANYTHING
�

/OW�TYPE�THE�FOLLOWING�

BGQIAMNW�DPMK�BD.�� RM�)�
BD.�

:OU�WILL� BE�ASKED�TO� INSERT�THE�
hSOURCEi� DISK�� �THIS� IS�THE�
COVER�DISK�� "FTER�YOU�DO�SO
�
THE�"MIGA�WILL� READ�SOME�OF�
THE� INFORMATION�FROM� IT��5HEN�
YOUiLL� BE�ASKED�TO� INSERT�THE�
hDESTINATIONi� DISK��5HIS� IS�THE�
DISK�YOU�WANT�TO�BECOME�YOUR�
COPY�� *NSERT�THIS�DISK
� AND�THE�
INFORMATION�WILL� BE�WRITTEN�TO�
IT��:OU�LL� THEN�BE�ASKED�TO�
REPLACE�THE� hSOURCEi� DISK��5HE�
PROCESS�WILL� REPEAT�A�COUPLE�
OF�TIMES�BEFORE�THE�ENTIRE�DISK�
HAS�BEEN� COPIED�

��*4,�IS�A�SOPHISTICATED�SCIENTIFIC�CALCULATOR�� *T�WILL�HANDLE�EVERYTHING�FROM�
SIMPLE�ARITHMETIC�TO� IMAGINARY�NUMBERS�AND�TRIGONOMETRY

���&'%�'�#(�M ���))�$���)�)���&'%�'�#(�M ���))�$���)�)���&'%�'�#(�M ���))�$���)�)���&'%�'�#(�M ���))�$���)�)��

GROUP�OF�FILES� AFTER�BEING�DE�ARCHIVED�
ALONGSIDE�A�DESCRIPTION�OF�EACH�
INDIVIDUAL� PROGRAM�

$HANGE�DIRECTORY�TO�THE� ROOT�OF�
THE�COVER�DISK�USING�THE�COMMAND�

AB�?Q>QF?PCU?PC>TMJG�

5HE�NEXT�THING�IS�TO� RUN�THE�ARCHIVING�
PROGRAM� ITSELF��1ICK�A� PROGRAM�THAT�
YOUiRE� INTERESTED� IN�� -ETiS�SAY�IT�S�
7IRUS�$HECKER��5O�GET�THAT�ON�TO�
ANOTHER�DISK
�YOU�NEED�TO�TYPE�THE�
FOLLOWING�COMMAND�

A�JF?��V��P��?�V�TA�����XF�)

.RFCP>BGQI�

"FTER�THE�VARIOUS�OPTIONS�	DETAILED� IN�
THE� LHA�DOCUMENT�FILE
�COMES�THE�
NAME�OF�THE�SOURCE�ARCHIVE��
0BVIOUSLY�THIS�VARIES�DEPENDING�ON�
THE�PROGRAM�YOUiRE� INTERESTED� IN�
5HE�FINAL�WORD�ON�THE� LINE� IS�THE�
DESTINATION� OF�THE�DE�ARCHIVED�FILES�
*F�YOUiRE�USING�A�HARD�DISK�YOU�MIGHT�
WANT�TO�MAKE� IT�THE� hC�i� DIRECTORY�� *F�
YOUiRE�USING�FLOPPIES�MAKE�SURE�THAT�
YOU�GIVE�THE�NAME�OF�THE�FLOPPY�DISK�
ITSELF�RATHER�THAN�THE�NAME�OF�THE�
DRIVE�	DF0�� OR�WHATEVER
�AS�THIS�WILL�
AVOID� CONFUSION�WHEN�ANY�NECESSARY

DISK�SWAPPING�OCCURS�� /EEDLESS�TO�
SAY
�OWNERS�OF�MORE�THAN�ONE�FLOPPY�
DRIVE�CAN� PLACE�THEIR�SOURCE�DISKS� IN�
ANOTHER�DRIVE�AND�AVOID�ALL�THE�
HASSLE�OF�DISK�SWAPS�

4OME�OF�THE�ARCHIVES�CREATE� A�
WHOLE�SUB�SYSTEM�OF�DIRECTORIES�
WHEN�DE�ARCHIVED
� SO� IT�MIGHT�BE�AN�
IDEA�TO�DE�ARCHIVE� INTO�A�TEMPORARY�
PLACE�FIRST�SO�YOU�CAN�SEE�EXACTLY�
HOW�THINGS� LIE�BEFORE�COPYING�THE�
FILES�OVER�TO�WHERE�YOU�WANT�THEM�
WITHIN�YOUR�OWN�DIRECTORY�STRUCTURE��
5HIS� IS�PARTICULARLY�TRUE�OF�PROGRAMS�
YOU�WANT�TO� LIVE� IN�YOUR�C��DIRECTORY��
:OU�WON�T�BE�ABLE�TO�ACCESS�THEM

AS�COMMANDS�FROM�THE�4HELL� UNLESS�
THEIR�PATHS�ARE�DIRECTLY�KNOWN�TO�
"MIGA%04
�WHICH� IS�TO�SAY�THAT�THEY�
DONiT�EXIST�AS�PART�OF�A�SUB�DIRECTORY�
WITHIN�C�
� BUT�RATHER�AS�PROGRAMS�
DIRECTLY�VISIBLE�WITHIN�C�� BY�USE�OF�THE�
hDIRi� COMMAND�

8ELL
�THATiS�JUST�ABOUT�THAT��
*NSIDE�EACH�ARCHIVE�YOUiLL�FIND�FULL�
INSTRUCTIONS�FOR�MAKING�USE�OF�THE�
PROGRAMS��5HESE
� ALONG�WITH�THE�
INSTRUCTIONS�PRINTED� ON�THE� NEXT�FIVE�
PAGES
� SHOULD�ENSURE�YOU�GET�THE�
VERY�BEST�FROM�THE�"MIGA�4HOPPER�
4HAREWARE�$OLLECTION�7OLUME� *��8E�
HOPE�YOU�FIND� IT�USEFUL�
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! - 4 # 0 � " ' 1 )

*LG43�#I#I#GAAILF?..*i i
W2 H
, ?, ) A ��� �, MPIRGRGGARR�R� � ? � J S J J � � hJG*� D P C C � � G6 G � GL

*� A�UL� *� I������� �� J � j� R � � JA IA L� / ;� " 8
IFEL

l RNLNR��*7.� FNP�NNMAL�M�P� FFTLWR�5� �'53�AAY�J5RNk5*�
E?QT�KU�RM� QCC� 
� hhh� h0 0

I�-� 
hA��� ��F I R � S � A � ��R	c5�V[�UY �RI ? T I F NFKR�AM3,��
M IN I � 5 H , � QUA���F � O R � T O � L IM P R T � ��AAPPPRF� ' W T � A � GhR�NA

�� I4 4 4 F C  ? ��p��p� �p
I � � I T � � � h P � T F T I R � L I T ���� T � � APPPN

P,�SREAI hch Lc � �6 FC � * FC R � 1��63-
���� ���������������� � APOFNRTPRL� UH.K� YM
$NII� 6,� **1 � Lc � ��� T I ID R T F - LV R ? �

Y���?
b�b-GP���4F,G�Ra)La� DDAJ
�OG?!� DJ/P� K� (LQCPR� QL?NNUJ�R a R � ?� �$GPJa?
� � *�aIh�AND�WIE�h I) � B
� APPE�D���

4cT� PPSP#FTD� A TR I# 2 � TD O FA U L T
p��p� *B4��� L��I� V L � +III�� S I �R I I R � � �
R c T � � **

�7��l*�

 F� ) I T � *� * � � �������

,=�=D

/OW�YOU�CAN�COPY�TEX T�FROM�ANY�AREA�OF�THE�SCREEN�TO�ANY�OTHER�AREA
�WITH�
NO�MORE�HASSLE�THAN�A� COUPLE�OF�MOUSE�CLICKS�AND�KEY�PRESSES

VARIABLEkS�NAME��5HE�EXPRESSION�
jFRED�� k�WOULD�GIVE�THE�ANSWER�����

.ANY�BUILT�IN�FUNCTIONS�ARE�
SUPPLIED�WITH� *CALC��0NE�EXAMPLE� IS�
THE�SQUARE�FUNCTION
�WRITTEN�AS� jSQR	
��
AND�SHOWN� IN�THE�EXAMPLE�ABOVE��"�
COMPLETE�SET�OF�TRIGONOMETRIC�
FUNCTIONS� IS�ALSO�SUPPLIED��4EE�THE�
DOCUMENTATION�FOR�A�FULL� LIST�

5HE�POWER�OF�*CALC�COMES�FROM�
ITS�ABILITY�TO�USE�USER�DEFINED�
FUNCTIONS�� -IKE� IMAGINARY�NUMBERS
�
IT kS�NOT�NECESSARY�TO�UNDERSTAND�THIS�
ASPECT�CF�THE�PROGRAM�TO�USE� IT�� #UT�
THE�FACILITY�IS�THERE� IF�YOU� REQUIRE� IT��
*CALC�COMES�WITH�A�POWERFUL�$�LIKE�
LANGUAGE� IN�WHICH�YOU�CAN�DEFINE�ANY�
FUNCTIONS�WHICH�YOU�USE� REGULARLY��
4EE�THE�DOCUMENTATION�FOR�DETAILS�

*&������
"LL�8ORKBENCHES�
"RCHIVED�SIZE���������
'ULL�SIZE��������

5HIS� IS� LATEST�VERSION�OF�4TEFAN�
#OBERG�S�-H"
� PROBABLY�THE�MOST�
POWERFUL� ARCHIVING�PROGRAM�AVAILABLE�
FOR�THE�"MIGA�

"N�ARCHIVE� IS�A�CONVENIENT�
MEANS�OF�COLLECTING�SEVERAL�FILES�
TOGETHER�INTO�ONE� LARGE�FILE��5HIS�
MAKES� IT�EASIER�TO�SEND�GROUPS�OF�
FILES�VIA�MODEM�OR�COPY�THEM�TO�
DISK��5HE�BIG�ADVANTAGE�OF�AN�
ARCHIVE
�THOUGH
� IS�THAT�IT�
COMPRESSES�THE� INFORMATION��"N�
ARCHIVE� IS� IN�GENERAL� MUCH�SMALLER

THAN�THE�SUM�OF�ITS�PARTS��0NCE� IT�IS�
DE�ARCHIVED
� ALL�OF�THE�FILES�ARE�
RETURNED�TO�THEIR�NORMAL� STATE�
WITHOUT�ANY�LOSS�OF�INFORMATION�

5HERE�ARE�SEVERAL� ARCHIVING�
PROGRAMS�FOR�THE�"MIGA
� AND�MANY�
MORE�FOR�MACHINES�SUCH�AS�THE� *#.�
1$�AND�"PPLE�.AC�� -H"�IS�COMPATIBLE�
WITH�THE�-H"RC"
� -;�AND�-H"RC�
PROGRAMS�FOR�THE�"MIGA�
'URTHERMORE
� IT� IS�COMPATIBLE�WITH�
BOTH� -)"�AND� -H"RC�FOR�THE� *#.�1$
�
WHICH�MAKES�FILE�TRANSFERS�BETWEEN�
THE�"MIGA�AND�1$�THAT�MUCH�EASIER�

0F�COURSE
�YOUk LL� HAVE�ALREADY�
MADE�USE�OF�-H"�TO�GET�AT�THE�
VARIOUS�PROGRAMS�HELD� IN�ARCHIVES�ON�
YOUR�COVER�DISK�� *TkS�A� PROGRAM�THAT�
RUNS�FROM�THE�4HELL
� AND� IT�CAN�TAKE�
A�NUMBER�OF�PARAMETERS��5HE�FIRST�
SET�ARE�THE�OPTIONS
�EACH�ONE�BEING�
SPECIFIED�BY�A�DASH�FOLLOWED�BY�AN�
ALPHABATIC�CHARACTER��5HE�POSSIBLE�
OPTIONS�ARE�EXPLAINED�FULLY�IN�THE�
DOCUMENTATION�FILE�THAT�COMES�WITH�
THE�PROGRAM�

"FTER�THAT�COMES�A�COMMAND
�
WHICH� IS�DENOTED�BY�A�SINGLE� LETTER��
'OR�INSTANCE
�THE�COMMAND� jXk�
INSTRUCTS�THE� PROGRAM�TO�EXTRACT�FILES�
FROM�AN�ARCHIVE
�WHILE� jAk� INSTRUCTS� IT�
TO�JOIN� A�GROUP�OF�FILES�TOGETHER�INTO�
AN�ARCHIVE�

"FTER�THE�OPTIONS�AND�COMMAND�
COMES�THE�NAME�OF�THE�ARCHIVE��5HIS�
NAME�MAY�ALSO� INCLUDE�A� PATH� IF�THE�
ARCHIVE� ISNkT �IN�THE�CURRENT�DIRECTORY��
5HE�ARCHIVE�NAME� IS�FOLLOWED�BY�THE

DIRECTORY�TO�WHICH�THE�FILES�SHOULD�
BE�EXTRACTED
�OR�THE�DIRECTORY�FROM�
WHICH�THE�FILES�WILL� BE�GATHERED�TO�
CREATE�AN�ARCHIVE�

*TkS�ALSO�POSSIBLE�TO�SUPPLY�A�
FURTHER�COMMAND� LINE�ARGUMENT
� A�
WILDCARD�SPECIFIER�WHICH�WILL� RESTRICT�
THE�FILES� READ�FROM�OR�ENTERED� INTO�
THE�ARCHIVE�ACCORDING�TO�THEIR�NAMES�

-H"�IS�SHAREWARE��WE�ENCOURAGE�
YOU�TO�SUPPORT�THE�AUTHOR�IF�YOU�
INTEND�TO�CONTINUE�USING�IT�

.-5#01,�.��
8ORKBENCH������
"RCHIVED�SIZE��������
'ULL�SIZE�������

1OWER4NAP�IS�A�TOOL�DEVELOPED�BY�
/ICO�'RANGOIS
� AUTHOR�OF�
1OWER1ACKER�� *T�ENABLES�YOU�TO� USE�
THE�MOUSE�TO�SELECT�AREAS�OF�TEXT�
ANYWHERE�ON�THE�SCREEN� AND�PASTE�
COPIES�OF�IT�ELSEWHERE�� �IN�A�4HELL�
WINDOW�OR�STRING�GADGET
�FOR�EXAMPLE��
5HIS� IS�A�DAMNED�USEFUL�THING�TO�BE�
ABLE�TO�DO
� AND�A�FACILITY�THAT�THE�
.AC�HAS� HAD�FOR�YEARS�

#EFORE�USING�1OWER4NAP
� IT�MUST�
BE� INSTALLED� IN�YOUR�SYSTEM�� 1ROBABLY�
THE�BEST�PLACE�TO�PUT�1OWER4NAP�
ITSELF�AND� ITS� ICON�FILE�1OWER4NAP�INFO�
IS� IN�THE�C��DIRECTORY�OF�YOUR�SYSTEM�
DISK��"�FURTHER�FILE
� POWERSNAP��
HANDLER
�MUST�ALSO�BE�PRESENT��5HE�
PROGRAM�WILL�WORK�IF�THIS� IS� IN�THE�
CURRENT�DIRECTORY
� BUT�IT�IS�A�BETTER�
IDEA�TO�PUT�IT� IN�THE�-��DIRECTORY�OF�
YOUR�SYSTEM�DISK�FOR�LONG�TERM�
USAGE�� *F�YOU�DONkT �WANT�TO�BOTHER�
COPYING�THE�FILES� ACROSS�VIA�THE�4HELL
�
YOU�CAN� RUN�THE�AUTOMATIC�
INSTALLATION�SCRIPT�PROVIDED�AS�PART�OF�
THE�ARCHIVE�

*F�YOU�FIND�1OWER4NAP�USEFUL�YOU�
MIGHT�WANT�TO� INCLUDE� IT�AS�PART�OF

�#/=<93<;�(<9<��
�3<?53�(:793F.� 7:�
%6790F�� �D63?3�
D<B92�A63F�6/C3�
> A A J �D7A6<BA�/�
1<23�:/167;3��

YOUR�STARTUP�SEQUENCE��5O�DO�SO
� PUT�
THE�FOLLOWING�LINE�BEFORE�THE� �ENDCLI�
�NIL�k� LINE� IN�THE�STARTUP�SEQUENCE�

+BJ8E-A4C

"N�EVEN�EASIER�OPTION� IS�TO�DRAG�THE�
1OWER4NAP�ICON�AND�DROP� IT�INTO�THE�
8B4TARTUP�DRAWER�

5O�COPY�A�SEGMENT�OF�TEXT�INTO�
1OWER4NAP�S�BUFFER�READY�FOR�
PASTING
�MOVE�THE� POINTER�TO�THE�
START�OF�THE�TEXT�YOUkRE� INTERESTED� IN��
5HEN�PRESS�THE� LEFT�HAND� <"LT>�KEY�
AND
�WHILE�KEEPING� IT�PRESSED
� PRESS�
THE� LEFT�HAND�MOUSE�BUTTON��.OVE�
THE�POINTER�TO�THE�END�OF�THE�TEXT�AND�
RELEASE�THE� <"LT>�KEY�

5HE�TEXT�IS�PASTED�BACK�DOWN�
ELSEWHERE�BY�PRESSING�THE� LEFT�HAND�
<"LT>�KEY�AND�THE�7�KEY��"LTERNATIVELY�
YOU�CAN�USE�THE� <"LT>� KEY�AND�THE�
RIGHT�HAND�MOUSE�BUTTON�

1OWER4NAP�WILL�WORK�WITH�ALL� NONd
PROPORTIONAL� SCREEN�FONTS
� SO� LONG�AS�
THEIR�WIDTH�DOESNkT �EXCEED����PIXELS��
8HEN�SELECTING�TEXT
� ALWAYS�START�
WITH� A�VISIBLE�CHARACTER
� AS�
1OWER4NAP�HAS�DIFFICULTY�IF�THE�FIRST�
CHARACTER�IT�SEES� IS�A�SPACE�� 'URTHER�
INSTRUCTIONS�ARE� INCLUDED� IN�THE�
PROGRAMkS�DOCUMENTATION�

0"#1� ���
"LL�8ORKBENCHES�
"RCHIVED�SIZE��������
'ULL�SIZE�������

+AMES�#OND
� /APOLEON�4OLO
�(EORGE�
4MILEY
� ,IM�1HILBY�� �WHERE�WOULD�
THEY�HAVE�BEEN�WITHOUT�A�CODE�
MACHINE �/OW�YOU�CAN�JOIN�THEIR�
DUBIOUS� RANKS�WITH�THE�AID�OF�3."�
-UCKOCKkS�3%&4�ENCRYPTION� PROGRAM�

3%&4�WILL�TAKE�ANY�TEXT�FILE�AND�
TURN� IT� INTO�WHAT�LOOKS� LIKE�COMPLETELY�
MEANINGLESS�GARBAGE��0F�COURSE
� IT�
ALSO�HAS�THE�ABILITY�TO� REVERSE�THE�
PROCESS�AND�TURN�SAID�GARBAGE�BACK�
INTO�THE�ORIGINAL�TEXT�FILE�� *T�DOES�SO�
USING�THE� INFAMOUS�%&4�ALGORITHM
�
AN�ENCRYPTION� ALGORITHM�SO�POWERFUL�
THAT�IT�HAS�BEEN�THE�SUBJECT�OF�64"�
GOVERNMENT�EXPORT�RESTRICTIONS�

*F�THIS�WERE�ALL�THERE�WAS�TO� IT
�
THEN�3%&4�WOULDNkT�BE�MUCH�COP��
"NYONE�WITH�A�COPY�OF�THE�PROGRAM�
COULD�DECODE�ANYONE�ELSE�S�
MESSAGES��5HE�THING�THAT�PREVENTS�
THIS� IS�A� jKEYk� � �A�STRING�OF�UP�TO
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-HA����� �IS�ONE�OF�THE�BEST�ARCHIVERS�YOUkLL�FIND�FOR�THE�"MIGA�� * T kS�SO�USEFUL
�
WEkVE�USED� IT�TO�COMPILE�THIS�COVER�DISK
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,EEP�YOU�SECRETS�SAFE�WITH�3%&4
�AN�ENCRYPTION�PROGRAM�THAT�MAKES�THE�
/AZIkS�&NIGMA�MACHINE�LOOK�LIKE�SOMETHING�THE�#OY�4COUTS�MIGHT�USE
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EIGHT�CHARACTERS� IN� LENGTH�THAT�HELPS�
TO�UNIQUELY�ENCRYPT�THE�FILE��0NLY�
WHEN�SUPPLIED�WITH�THIS�ORIGINAL� KEY�
WILL�3%&4�BE�ABLE�TO�MAKE�SENSE�OF�
AN�ENCRYPTED� DOCUMENT�

3%&4� IS� RUN�FROM�THE�4HELL
� AND�
SUPPORTS�A�NUMBER�OF�OPTIONS
�EACH�
BEING�REPRESENTED�AS�A� LETTER�
PRECEDED�BY�A�DASH�� 5HE�THREE�
IMPORTANT�ONES�ARE�� h�Ei 
�WHICH�
INSTRUCTS�3%&4�TO�ENCRYPT�A�FILE�� h�Di� 
�
WHICH� INSTRUCTS�3%&4�TO�DECRYPT�A�
FILE�� AND� h�Ki�WHICH
�WHEN�FOLLOWED�BY�
A�SPACE�AND� UP�TO�EIGHT�CHARACTERS
�
SPECIFIES�THE� KEY�STRING�TO�BE�USED� IN�
THE�ENCRYPTION�DECRYPTION� PROCESS�

5HE�TWO�FINAL� ARGUMENTS�THAT�
APPEAR�ON�THE�COMMAND� LINE�ARE�THE�
NAMES�	AND� POSSIBLY�PATHS
�OF�THE�
INPUT�AND�OUTPUT�FILES�� *F�EITHER�OR�
BOTH�OF�THESE�ARE�MISSING�THEN�3%&4�
WILI� INPUT�OUTPUT�TEXT�DIRECTLY�TO�FROM�
THE�CONSOLE�

- *-"� ���� �* �����
"LL�8ORKBENCHES�
"RCHIVED�SIZE�� ������
'ULL�SIZE�� ������

3E0RG
� BY�)OLGER�,RUSE
� IS�A� PROGRAM�
WHOSE�FUNCTION� IS�TO�RE�ORGANISE�THE�
LAYOUT�OF�DATA�ON�YOUR�FLOPPY�AND�
HARD�DISKS
�THE� IDEA�BEING�THAT�THIS�
WILL� IMPROVE�THE�SPEED�OF�FILE�AND�
DIRECTORY�ACCESSES�

'ILES�ARE�SAVED�ON�TO�DISKS�AS�A�
SERIES�OF�BLOCKS��"S� A�DISK�BECOMES�
FULL
� THERE�MAY�NOT�BE�ROOM�TO�PUT�A�
NEW�FILE�ON� IT�AS�A�SINGLE�CONTIGUOUS�
CHUNK��5O�GET�AROUND�THIS
�"MIGA%04�
WILL� SPLIT�THE�FILE� INTO�SEVERAL� SMALLER�
CHUNKS�AND�SAVE�THESE�WHEREVER� IT�
CAN�FIND�SPACE�ON�THE�DISK��5HIS� IS�
KNOWN�AS�DISK�FRAGMENTATION��5HE�
PROBLEM� IS�THAT�ACCESSING�SUCH�FILES�
IS�SLOW
� SINCE�"MIGA%04�HAS�TO�
SEARCH�ACROSS�THE�DISK�SEVERAL�TIMES�
TO� RECOVER�EACH�OF�THE�FILE�SEGMENTS��
3E0RG�TAKES�EACH�FILE�FROM�THE�DISK
�
COLLECTS� IT�TOGETHER
� AND�SAVES� IT�
BACK�AS�A�SINGLE�CONTIGUOUS�BLOCK�
"�VERY�SIMILAR�PROCESS� IS� PERFORMED�
FOR�DIRECTORIES�

#EFORE�YOU� IMMEDIATELY�BEGIN�
OPTIMISING�YOUR�DISKS
� BEAR�IN�MIND

THAT�DOING�SO� IS�ALWAYS�A� RISKY�
PROCESS�� *TiS�A�VERY�GOOD� IDEA�TO�
BACK�UP�FIRST�ANY�DISKS�YOU� INTEND�TO�
OPTIMISE
� AND�TO�CHECK�THAT�
AFTERWARDS�ALL�THE�FILES�ARE�STILL� INTACT�

5WO�VERSIONS�OF�THE� PROGRAM�ARE�
INCLUDED� IN�THE�ARCHIVE��7ERSION� ����
IS�FOR�8ORKBENCH�����AND�����USERS
�
WHILE�VERSION� ���� IS�FOR�8ORKBENCH���
USERS�� 4EE�THE�DOCUMENTATION�FILES�
FOR�DETAILS�OF�THEIR�DIFFERENCES�

:OU�MUST�USE�THE�4HELL� TO� RUN�
3E0RG�� 4IMPLY�TYPE� ITS� NAME�AND�
PRESS� <3ETURN>
� "�VARIETY�OF�OPTIONS�OF�
INTEREST�TO�THE� ADVANCED�USER�CAN�BE�
SPECIFIED� ON�THE�COMMAND� LINE�� �
CHECK�THE�DOCUMENTATION�FOR�DETAILS�

0PTIMISATION�TAKES�PLACE� IN�TWO�
STAGES��5HE�FIRST�IS�WHILE�3E0RG�IS�
SCANNING�THE�DISK�� %URING�THIS�STAGE�
3E0RG�MAY�BE�HALTED�WITH�A� PRESS�OF�
THE� <$TRL>�$� KEYS��:OU�MUST�CONFIRM�
YOU�WISH�TO� PROCEED�BEFORE�THE�
SECOND�STAGE� IS�BEGUN��0NCE� IT�HAS
�
ANY�ATTEMPT�TO�STOP�3E0RG�WHILE� IT�
WORKS� IN� ITS�SINGLE�DISK�MODE�WILL�
CORRUPT�THE�DISK�� 3E0RG�MAY�ALSO�BE�
USED�WITH�TWO�DISKS�� �TAKING�THE�
CONTENTS�OF�ONE
� OPTIMISING�THEM�AND�
STORING�THEM�ON�TO�THE�OTHER��8HILE� IT�
WORKS
�3E0RG�DISPLAYS�SOME�STATUS�
INFORMATION� INCLUDING�HOW� LONG�THE�
PROCESS�WILL�TAKE�

3E0RG�IS� A�SHAREWARE�PROGRAM��
1LEASE�SUPPORT�THE�AUTHOR� IF�YOU� FIND�
IT�USEFUL�

/�"!� !(!0!� ���
8ORKBENCH������AND�ABOVE�
"RCHIVED�SIZE�� ������
'ULL�SIZE�� �����

8ELL
� THE�USE�OF�THIS�PROGRAM�BY�
$HRIS�8ATSON� SHOULD�BE�FAIRLY�
OBVIOUS��+UST�ABOUT�EVERYBODY�HAS�
DELETED�FILES�BY�MISTAKE�� 1ERHAPS�YOU�
MAKE�A�MISTAKE�WITH� A�FILENAME
�
PERHAPS�YOU�DO�A�WILDCARD�DELETE�ON�
YOUR�HARD�DISK�WHEN�YOU�MEANT�TO�DO�
IT�ON�A�FLOPPY�� �WHATEVER�THE�CAUSE
�
THE� RESULT�IS�ALWAYS�THE�SAME��
YOUiVE� LOST�SOMETHING�THAT�YOU�
WANTED�TO� KEEP�

4AFE�%ELETE�OPERATES� IN�A�WAY�
SIMILAR�TO�8ORKBENCHiS�5RASHCAN�� *T

*MPROVE�THE�EFFICIENCY�OF�YOUR�HARD�AND�FLOPPY�DISKS�WITH�#.!90��"�WORD�OF�
WARNING
� THOUGH�� �ALWAYS�MAKE�A�BACK�UP�FIRST

ALTERS�THE�"MIGA%04�DELETE� PROGRAM�
SUCH�THAT�ANY�FILES�SUBSEQUENTLY�
DELETED
� RATHER�THAN�BEING� REMOVED�
FROM�THE�DISK�ALTOGTHER
� ARE� INSTEAD�
RELOCATED� IN�A�SPECIAL� hTRASHCANi�
DIRECTORY�	NOT�TO�BE�CONFUSED
�
THOUGH
�WITH�8ORKBENCHiS�OWN�
5RASHCAN�DRAWER
��5HIS�TRASHCAN� IS�
SPECIFIED�WITH�AN�ENVIRONMENT�
VARIABLE�CALLED� h53"4)i
� SET�USING�
THE�"MIGA%04�4ET&NV�COMMAND��5HE�
TRASHCAN�CAN�BE�ANYWHERE
� EVEN�ON� A�
DIFFERENT�VOLUME�FROM�THE�ONE�
CONTAINING�THE�FILES�TO�BE�DELETED
�
AND� CAN
� IF�YOU� REQUIRE
� HAVE� ITS�
POSITION� SPECIFIED� RELATIVE�TO�THE�FILES�
IN� QUESTION�

/OW
�WHENEVER�YOUiVE�DELETED�A�
FILE� BY�MISTAKE�YOU� CAN�COPY�IT�BACK�
FROM�THE�TRASHCAN�TO�WHERE� IT�SHOULD�
BE��5HIS� IS�ALL�VERY�WELL
� BUT�THERE�ARE�
NO�DOUBT�SOME�FILES�WHICH�YOU�WILL�
WANT�TO�REMOVE�FOREVER�� *F�NOTHING�
ELSE
�YOU�ARE�GOING�TO�NEED�TO�
CLEAN�OUT�THE�TRASHCAN�EVERY�NOW�
AND�AGAIN�

4AFE�%ELETE�PROVIDES�FOR�THIS�BY�
MEANS�OF�A� hTEMPORARIES� LISTi ��"NY�
FILES�WHOSE� NAMES�ARE� INCLUDED� IN�
THE�TEMPORARIES� LIST�WILL� BE�
COMPLETELY�REMOVED�WHEN�DELETED��
8ILDCARDS�CAN�BE�USED�TO�SPECIFY�
GROUPS�OF�FILES
� AND�DIRECTORIES�CAN�
ALSO�BE�SPECIFIED��"N�OBVIOUS�
ELEMENT�OF�THE�TEMPORARIES� LIST�IS�THE�
TRASHCAN�DIRECTORY
� ENABLING�IT�TO�BE�
FLUSHED�WHEN� IT�BECOMES�TOO�FULL��
*TEMS�CAN�BE�ADDED�TO�THE�
TEMPORARIES� LIST�BY�ENTERING�THEM�AS�
TOOL� TYPES� IN�4AFE�%ELETEiS� *NFO

WINDOW��5HE�TEMPORARIES� LIST�MAY�
ALSO�BE�DESCRIBED�FROM�THE�4HELL��
4EE�THE�PROGRAMiS�DOCUMENTATION�
FOR�DETAILS�

/O�OTHER�PROGRAMS�ARE� REQUIRED�
TO�MAKE�4AFE�%ELETE�RUN�� *TiS�BEST�TO�
PLACE� IT�IN�THE�8#4TARTUP�DRAWER�OR�
THE�6SER�4TARTUP�FILE�SO�THAT� IT� IS� RUN�
EVERY�TIME�YOUR�MACHINE� IS�BOOTED��
5HE�PROGRAM� IS�SHAREWARE
� SO�SEND�
THE�AUTHOR�_�� IF�YOU� KEEP�USING� IT�

/,�(+�'����
"LL�8ORKBENCHES�
"RCHIVED�SIZE�� ������
'ULL�SIZE�������

.ARK�8AGGONERiS�41$*OCK�USES�
SPRITES�TO�DISPLAY�A�DIGITAL�CLOCK�ON�
THE�SCREEN�

8HY�USE�SPRITES �5HEYiRE� LARGELY�
INDEPENDENT�OF�THE� SCREEN� ON�WHICH�
THEY�ARE�DISPLAYED
�JUST� LIKE�THE�
8ORKBENCH� POINTER
� AND�SO� IF�YOUiRE�
USING�A� LARGE
� SCROLLING�DISPLAY
� THE�
CLOCK�WILL� STAY�EXACTLY�WHERE�YOU� PUT�
IT�WHILE�THE� REST�OF�THE�DISPLAY�
MOVES�� *TiS�MUCH�EASIER�THAN�HAVING�
TO�GO�SEARCHING�AROUND�FOR�AN�
ORDINARY�CLOCK�WINDOW��5HE�OTHER�
ADVANTAGE� IS�THAT�THE�CLOCK�WILL� ALSO�
BE�DISPLAYED�ON�ANY�FURTHER�SCREENS�
THAT�ARE�OPENED�

*T�CAN�BE� RUN�BY�CLICKING�ON� ITS�
ICON
� OR�BY�TYPING�THE�FOLLOWING�

PSL��LGJ�� 2/"(MAI��LGJ�

"�VARIETY�OF�OPTIONS�ARE�AVAILABLE��
5HEY�CAN�BE�SET�EITHER�AS�TOOL�TYPES

)���(��'�,�'���%$��&)
5HERE�IS�A�DISTINCTION�BETWEEN�
THOSE�PROGRAMS� LABELLED� AS�PUBLIC�
DOMAIN�AND�THOSE� LABELLED� AS�
SHAREWARE��1UBLIC�DOMAIN� PROGRAMS�
CAN�BE�DISTRIBUTED�AND�USED�AS�
OFTEN�AS�YOU� LIKE
�WITHOUT�ANY�
RESTRICTIONS�

5HE�SHAREWARE�CONCEPT�IS�A�
LITTLE�MORE� INVOLVED��4HAREWARE�
PROGRAMS�ARE�DISTRIBUTED�ALMOST�AS�
ADVERTS��5HE� IDEA� IS�THAT�IF�YOU� LIKE�
THE� PROGRAM�AND�FIND� IT�USEFUL
� YOU�
SHOULD� hREGISTERi ��5HIS� INVOLVES�
SENDING�YOUR�NAME�AND�ADDRESS�
AND� SOME�MONEY�	THE�AMOUNT

VARIES�� �SOMETIMES�IT�S � LEFT�TO�YOUR�
DISCRETION
� AT�OTHER�TIMES�THE�
PROGRAMiS�AUTHOR�SPECIFIES�HOW�
MUCH� IN�THE�DOCUMENTATION
�TO�THE�
AUTHOR�� %OING�SO�GUARANTEES�THAT�
YOUi LL� RECEIVE�THE� LATEST�UPDATES�OF�
THE�PROGRAM��:OU�MAY�ALSO� RECEIVE�
A�BETTER�VERSION�OF�THE� PROGRAM
�
SINCE�SOME�FREELY�DISTRIBUTED�
SHAREWARE�VERSIONS�ARE� RESTRICTED�
IN�SOME�WAY��:OUiLL� ALSO�HELP�
ENSURE�THAT�PEOPLE�CONTINUE�TO�
PRODUCE�SUCH�EXCELLENT�QUALITY�
SHAREWARE�FOR�THE�"MIGA
�WHICH�CAN�
ONLY�BE�A�GOOD�THING�
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*F�YOU�RE�ONE�OF�THOSE�PEOPLE�WHO�ARE�A� LITTLE �TOO�HASTY�WITH�THE�DELETE�
COMMAND
� THEN�YOUiLL� LOVE�$*/.�.4.;.�� �DELETE�IN� HASTE�WITHOUT�REPENTANCE�
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4YSLNFO�TELLS�YOU�EVERYTHING�YOU�ALWAYS�WANTED�TO�KNOW�
BUT�DIDNkT �KNOW�WHO�TO�ASK

,EEP�YOUR�SYSTEM�PURE�WITH� 7IRUS�$HECKER�� *T�SITS�IN�AN�UNOBTRUSIVE�WINDOW�
AND�KEEPS�AN�EVER�VIGILANT�EYE�ON�MEMORY�AND�FOREIGN�DISKS

USING�8ORKBENCH�S� *NFO�MENU
� OR�AS�
OPTIONS�ON�THE�4HELL�COMMAND� LINE�
WHEN�THE�PROGRAM� IS�RUN��:OU�MAY�
CHOOSE�THE�SCREEN� COORDINATES�AT�
WHICH�THE�CLOCK�APPEARS
� CHOOSE� ITS�
COLOURS
�WHETHER�OR�NOT� IT�DISPLAYS� IN�
���HOUR�MODE
� AND�WHETHER�OR�NOT�
THE�COLON� SEPARATING�THE�HOURS�FROM�
THE�MINUTES� BLINKS�� 4EE�THE�
DOCUMENTATION�FOR�MORE�DETAILS�

171',$-������
"LL�8ORKBENCHES�
"RCHIVED�SIZE��������
'ULL�SIZE�������

5HIS� IS�THE�VERY�LATEST�VERSION�OF�/IC�
8ILSONkS�FAMOUS�4YSLNFO�PROGRAM�
*TkS�A� UTILITY�WHICH�PROVIDES�A�WEALTH�
OF�INFORMATION�ABOUT�YOUR�"MIGA�SETd
UP�AND�ENABLES�YOU�TO�DRAW�
COMPARISONS�WITH�VARIOUS�OTHER�KINDS�
OF�"MIGAS�

3UN�THE�PROGRAM�BY�TYPING�

EHA� -KF?A9B

OR�DOUBLE�CLICKING�ON� ITS� ICON�FROM�
THE�8ORKBENCH��4YSINFO�WORKS�ON� ITS�
OWN�CUSTOM�SCREEN
� BUT�IT�IS�
POSSIBLE�TO�GET�IT�TO�SEND� ITS�OUTPUT�
ELSEWHERE�� �TO�A�PRINTER�OR�FILE
� FOR�
EXAMPLE��5O�DO�THIS
� USE�THE�OPTION� �d
Pk�WHEN� RUNNING�THE�PROGRAM�
FROM�THE�4HELL
� FOLLOWED� BY�THE�
STANDARD�"MIGA%04�REDIRECTION�
SYMBOL�� 'OR�EXAMPLE�

EHA� -KF?A9B� �CEG�� 
C

ABOUT�YOUR�"MIGA

WILL� SEND� ITS�OUTPUT�TO�YOUR�PRINTER��
0NCE�THE�PROGRAM� IS�RUNNING
� USING�IT�
IS�A�SIMPLE�MATTER�OF�CLICKING�ON�
GADGETS�TO�OBTAIN�WHATEVER�
INFORMATION�ABOUT�YOUR�SYSTEM� IT�IS�
THAT�YOU� REQUIRE�

"S�WELL� AS�GIVING�A�BASIC�FIGURE�
REPRESENTING�THE�SPEED� OF�YOUR�
"MIGA
�4YSLNFO�WILL� ALSO�TEST�THE�
SPEED�OF�YOUR�DISK�DRIVES�AND�GIVE�
INFORMATION�ABOUT�ANY�HARDWARE�
YOU� HAVE�CONNECTED�

4YSLNFO�AS�A�SHAREWARE�PRODUCT
�
AND�A�DAMNED� USEFUL� ONE�AT�THAT
�
AND�AS�SUCH� ITS� AUTHOR�DESERVES�THE�
FINANCIAL� SUPPORT�THAT�HE�ASKS�FOR�

$*7',%�2-�12#01
8ORKBENCH������
"RCHIVED�SIZE�������
'ULL�SIZE��������

5HE�PECULIARLY�NAMED�'LYING�5OASTERS�
IS�ACTUALLY�SCREEN� BLANKER�WRITTEN� BY�
(ERNOT�3EISINGER�

5HE� IDEA�BEHIND�SCREEN� BLANKERS�
IS�THAT�THEY�WILL� PRODUCE�A�CONSTANTLY�
CHANGING�PATTERN� ON�YOUR�SCREEN�
WHEN�THE�COMPUTER�IS�NOT� IN� USE
�
THUS�PREVENTING�A�STILL� IMAGE�FROM�
BURNING�ITSELF�PERMANENTLY� INTO�YOUR�
MONITOR�OR�57�SCREEN��'LYING�5OASTERS�
DOES�THIS�BY�GENERATING�ANIMATED
� ER
�
FLYING�TOASTERS�

0NCE�MOUSE�AND� KEYBOARD�
ACTIVITY�HAS�STOPPED
�'LYING�5OASTERS�
WAITS�FOR�A� USER�SPECIFIED�TIME�	THE�
DEFAULT� IS�THREE�MINUTES
� BEFORE�
SWINGING�INTO�OPERATION�� *TkS�AS

SIMPLE�AS�THAT��0NE�AREA�OF�THE�
SCREEN�	THE�DEFAULT�IS�THE�TOP� RIGHT�
HAND�CORNER
� IS�DEFINED�SUCH�THAT�IF�
THE�MOUSE�POINTER�IS� PLACED�THERE�
'LYING�5OASTERS�WILL� APPEAR�
IMMEDIATELY��"LL�THIS
� AND�MUCH�
MORE
� IS�CONFIGURABLE�FROM�THE�
PROGRAMkS�TOOL� TYPES�GADGET
�
ACCESSED�BY�CLICKING�ON� ITS� ICON�
AND�SELECTING� *NFO�FROM�THE�
8ORKBENCH�MENU�

:OU�CAN� RUN�'LYING�5OASTERS�BY�
TYPING� j'5k� FROM�THE�4HELL�

4'031�!&#!)#0�����
"LL�8ORKBENCHES�
"RCHIVED�SIZE��������
'ULL�SIZE�� ������

7IRUS�$HECKER�IS�ACKNOWLEDGED�TO�BE�
ONE�OF
� IF�NOT�THE
� BEST�ANTI�VIRUS�
PROGRAMS�AROUND�

5HIS� LATEST�VERSION�OF�+OHN�
7ELDTHUIS�� PROGRAM�WILL� DETECT�ALL�
KNOWN�VIRUSES�AT�THIS�POINT� IN�TIME�� *T�
ALSO� HAS�THE�FACILITY�TO� LEARN�ABOUT�
NEW�ONES�

5HE�PROGRAM� IS�SIMPLICITY� ITSELF�TO�
USE��+UST�TYPE�

/<EHF3 ;86>8E

OR�DOUBLE�CLICK�ON� ITS� ICON�FROM�THE�
8ORKBENCH�� *TkS� NOT�A�BAD� IDEA�TO�PUT�
THE�PROGRAM� INTO�YOUR�STARTUP��
SEQUENCE�TO� PREVENT�INFECTION�ON�A�
DAY�TO�DAY�BASIS�� *F�YOUkRE� RUNNING�
8ORKBENCH� ���
�JUST�PLACE�THE�ABOVE�
LINE� IN�YOUR�STARTUP�SEQUENCE�BEFORE

THE� jEND$-*k� LINE� 	7IRUS�$HECKER�MUST�
BE� IN�THE�C��DIRECTORY�OR�THE� ROOT�
DIRECTORY�OF�YOUR�BOOT�DISK
��
8ORKBENCH���USERS�HAVE� IT�EASY��
THEY�CAN�JUST�DRAG�THE� ICON� INTO�THEIR�
8#4TARTUP�DRAWER�

7IRUS�$HECKER�IS�CONSTANTLY�ON�
THE� LOOK�OUT�FOR�VIRUSES��"NY�NEW�
DISKS�YOU� INSERT�WILL� HAVE�THEIR�BOOT�
BLOCKS�CHECKED�� *N�ADDITION
�YOU�CAN�
CHECK�YOUR�MEMORY�AND�GO�THROUGH�
EVERY�SINGLE�FILE�ON�A�DISK�TO�TEST�FOR�
MORE�SOPHISTICATED�VIRUSES��5HERE�S�
ALSO�A�SPECIAL�OPTION� FOR�CHECKING�FOR�
DAMAGE�CAUSED� BY�THE�4ADDAM�
VIRUS
� A�PARTICULARLY�NASTY�ONE��5HESE�
OPERATIONS�ARE� INITIATED� BY�THE�
PROGRAMkS�MENU�OPTIONS�

:OUkLL�FIND�A� LIST�OF�ALL� THE�VIRUS�
TYPES�THAT�7IRUS�$HECKER�RECOGNISES�
WITHIN�THE� ITS�DOCUMENTATION�FILE����

A�� ,CPJC�
Y� 16�


< �AL��'?PI@CbR?�b2� K Jf

�� ����  � ip� \\� �� h � F \ � �� L\
? Hc ��������������������))0)�

�� DJLGE�
G J R P G O J

I R � ��������������� *� ���������������
ITS � LQ,APT=�� -GJ�� (�UP� GU
S
P+RBJ� L C � � o �������N S S S ��
���

' S FT I k J R T � L N O � F R A N � A I R H L U P � � C�T
� � � � ����������.3�

� � � � �TTL+

$ X I R A C T I N S � � T
6 E T R A C T I N G � � $
%�A�G�P T a � (�h�GRGWR�� A
& X T R A C T �T R IG �� �
T X T R A C T �M c J�� TPSLR�c��-�MIN��T

p� & X T R A C T �TN ���� �
& X T R A C T �TNc� �� 	�&"* * ? 6 **.���
& R T I S I C T IN � � �� I

I� ' R T �R � J? R T �*�N� J�� �
��� F � I L E S � E X T R A C TE D �

FIP W �) F�I J F N � � S I I R R P I C F T T I �

T R �- +
�� ?RAGDTSPDR�R�� ` S J J � �

RFIR��*�)����
R 8 � ) A K E F I L � �

I ����+��� N UN C �
7 �,Db��� G L ��P L V
�,��]� #NNWTT
F F F ��� ) -)% IFI�� I h T h� �� 84 84"SFTTACK��I� R�

����� a R ? P R � L �6ES� #$�

5IRED�OF�CLOCKS�WHOSE�DISPLAYS�DISAPPEAR�BEHIND�WINDOWS�OR�ARE� LOST�ON� LARGE�
SCROLLING�SCREENS �5HEN�TRY�41$*OCK�� �I T kS�AS�CONSTANT�AS�TIME�ITSELF

4AVE�YOUR�SCREEN�FROM�PHOSPHOR�BURN�OUT�AND�AMUSE�YOUR�FRIENDS�WITH�THE�
'LYING�5OASTERS
�SCREEN�BLANKER
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*�VEN�W ITH�.AC�AND�1$�VIDEO�
MARKETS�GAINING�GROUND
�
�����WAS�A�GOOD�YEAR�FOR�
*�"MIGA�VIDEO�PRODUCTS��

%ISPLAY�AND�MANIPULATION�DEVICES�
WERE�THE�NAME�OF�THE�GAME
�WITH�
PRODUCTS�LIKE�(71�S� *MPACT�7ISION�
��
�"RCHOS��"7IDEO��
�%IGITAL�
$REATIONiS�%$57
�1ROGRESSIVE�
1ERIPHERALSi�7IDEO�#LENDER
�0PAL�
5ECHNOLOGYiS�0PAL7ISION�AND
�OF�
COURSE�/EW5EK�S�7IDEO�5OASTER
�ALL�
KEEPING�"MIGA�VIDEO�ON�THE�MOVE��
8E�ALSO�SAW�THE�ARRIVAL�OF�THE�
3OC,EY�� �THE�FIRST� j BUDGETk�CHROMA�
KEY�UNIT�FROM�3OC5EC
�AS�WELL�AS�A�
CLUTCH�OF�NEW�AND�EXCITING�DIGITISERS�
AND�A� LOW�COST�AUTOCUE�PACKAGE�

"ND�THERE�WAS�A� LOT�OF�EXCITED�
CHATTER�ABOUT�OTHER�HARDWARE
� MUCH�
OF�WHICH�HAS�YET�TO�SEE�THE�FULL� LIGHT�
OF�DAY��THE�VIDEO�MODULES�FOR�
0PAL7ISION
�(71iS�"%%*� AND� &(4�
SYSTEMS
�1ROGRESSIVE�1ERIPHERALiS�
3AMBRANT�CARD
� A�1"-�7IDEO�5OASTER�
	THAT�OLD�CHESTNUT
�AND�%.*iS�
&DIT.ASTER�SYSTEM�

#UT�THE�MOST�SIGNIFICANT�"MIGA�
VIDEO�DEVELOPMENT�THIS�YEAR�HAS�TO�
BE�THE�ADVENT�OF�THE�NEW�GRAPHICS�
DISPLAY�MODES�PROVIDED�BY�THE�""�	OR

"("�AS� IT�SEEMS�TO�BE�KNOWN� IN�THE�
64"
�CHIP�SET�WHICH� IS�FITTED�TO�THE�
NEW�"MIGA������AND������MODELS�
TO� PROVIDE�OUTSTANDING�PICTURE�QUALITY�
WITH� UP�TO����
����ON�SCREEN�
COLOURS� IN�THE�NEW�)".��MODE�AS�
WELL� AS�A�����COLOUR�MODE�� *MAGINE�
THE� POTENTIAL�FOR�ANIMATION�AND�DESK�
TOP�VIDEO�APPLICATIONS��1ROMISES�OF�
COMPLETE����BIT�CAPABILITY�HAVE�ALSO�
BEEN�MADE�FOR�A�FUTURE� REVISION�OF�
THE�CHIP�SET
� SO�THERE� IS�NOW�REAL�
HOPE�FOR�THE�FUTURE�OF�THE�"MIGA�AS�A�
GRAPHICS�MACHINE� IF�$OMMODORE�CAN�
SELL� IT�PROPERLY�

%*41-":�%&7*$&4
"LTHOUGH�THE�0PAL7ISION�CARD� IS�
AVAILABLE�NOW
� ITS�MUCH�VAUNTED�
VIDEO�MODULES�HAVE�YET�TO�APPEAR��
#UT� *'�THE�PRE�PUBLICITY�PROVES�CORRECT�
THEN�THE�1"-�"MIGA�VIDEO�WORLD� IS� IN�
FOR�A� RATHER�PLEASANT�SUPRISE�� �
FRAMEGRABBER
�GENLOCK
�VISION�MIXER
�
DIGITAL�VIDEO�EFFECTS
� CHROMA�KEYING�
AND�DE�INTERLACING�ALL� AVAILABLE�VIA�A�
SERIES�OF�PLUG�IN�MODULES�

0N�THE�SPECIFICATIONS�ALONE� *iD�
GIVE�THEM�AN�AWARD
� BUT�THEY�RE�NOT�
HERE�YET
� SO�WEiLL�JUST�HAVE�TO�WAIT�
AND�SEE��8HAT�0PAL7ISION�DOES�OFFER

VIDEO�USERS�EVEN�BEFORE�THE�MODULES�
ARE�AVAILABLE� IS�THE�ABILITY�TO�
SUPERIMPOSE�"MIGA�GRAPHICS�DIRECTLY�
OVER����BIT�IMAGES� IN�A�MIX�WHICH�
CAN�BE�OUTPUT�TO� 	AND� INDEED�MIXED�
WITH
�VIDEO�BY�USING�A�STANDARD� 3(#�
GENLOCK��"ND�OF�COURSE� IT�IS�POSSIBLE�
TO�CREATE�WONDERFUL� LOOKING����BIT�
GRAPHICS�WITH�THE�0PAL1AINT�SOFTWARE�

8E�SHOULDNiT�FORGET�THOSE�OTHER�
STALWART�DISPLAY�DEVICES
� %$57�AND�
"7IDEO���
� BOTH�OF�WHICH�HAVE�THEIR�
GOOD�AND�BAD�POINTS�

%$57�BROKE�THE�MOULD�WHEN� IT�
DEMONSTRATED�JUST�WHAT� IT�COULD�DO�
WITH�PICTURES�AND�ANIMATIONS��SEVERAL�
MILLION�COLOURS�MOVING�AT�ONCE� IS�
CERTAINLY�SOMETHING�TO�BEHOLD
� PLUS�A�
GREAT�PAINT�PROGRAM�AND�A�GOOD�
DIGITISER�BUILT� IN�TO�THE�DEAL�

"LL�OF�WHICH�WAS� LET�DOWN�BY�A�
COMPOSITE�VIDEO�OUTPUT�WHICH�WASNiT�
ALL� IT�SHOULD� HAVE�BEEN�AND�THE�FACT�
THAT� IT�WASNiT �POSSIBLE�TO�GENLOCK�ITS�
OUTPUT�WITH�VIDEO�

WERE�NO�GENLOCK�DEVELOPMENTS�OF�
EARTH�SHATTERING�IMPORT�THIS�YEAR�� IT�
WAS�A�CASE�OF�MORE�OF�THE�SAME�
REALLY�� 1RICES�CHANGED
� A�FEW�NEW�
MODELS�ARRIVED
� BUT�NO�GREAT�SHAKES�
OVERALL�

4O�NO�AWARDS�FOR�GENLOCKS
� NOT�
BECAUSE�EVERY�GENLOCK�PRODUCED� IN�
�����WAS�RUBBISH�BUT�SIMPLY�THAT�
THERE�WAS� NOTHING�PARTICULARLY�
OUTSTANDING�

%*(*5*4&34
6NDOUBTEDLY�THE�BEST�FAST�SCAN�
DIGITISER�*� SAW�IN� �����WAS�.ACRO�
4YSTEMiS�7-AB�CARD�FOR�"MIGA�
���������������COMPUTERS�

#ECAUSE� IT�USES�AN�ON�BOARD�
FRAMESTORE� IT�IS�CAPABLE�OF�MAKING�
EXTREMELY�FAST�GRABS�OF�VERY�HIGH�
QUALITY��5HE�ONLY�DRAWBACK� IS�THAT� IT�
NEEDS�TO�BE�MOUNTED� IN� A�;ORRO�SLOT�
OF�A�8#��EQUIPPED�"MIGA
�EFFECTIVELY�
RULING�OUT�"MIGA����
� ����AND������
OWNERS�� �THOUGH�THE�GOOD�NEWS� IS

�>>>�c� ����
�� �� ������)
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�MAY�COST�_����BUT� ITS�GRAPHICS
�SOUND
�TITLING
� PRESENTATION�
AND�MULTIMEDIA�FEATURES� REPRESENT�GREAT�VALUE�FOR�MONEY

"7IDEO����BROKE�SOMETHING�TOO�� �
A� PRICE�BARRIER�� 'OR� LESS�THAN�_���� IT�
WAS� POSSIBLE�TO�HAVE�QUALITY����BIT�
OUTPUT�DIRECT�TO�AN�"MIGA�3(#�
MONITOR�AND�FOR�UNDER�_����ALL�IN�BUY�
A�TOP�CLASS����BIT�PAINT�PROGRAM�AS�
WELL��8ITH� ITS�"MIGA�GRAPHICS�OVERLAY�
AND�ANIMATION�CAPABILITIES�"7IDEO����
BROUGHT�QUALITY�AT�A�SENSIBLE�PRICE��
5HE�PAYOFF�IN�THIS�CASE�WAS�THAT�
INSTALLING�THE�HARDWARE� REQUIRED�
SOME�FIDDLING�WITH�THE� INNARDS�OF�THE�
"MIGA
�571AINT����� 	FOR�"7IDEO
�
DIDNiT�WORK�IN� REAL�TIME����BIT�AND�
REQUIRED�A�������PROCESSOR�AND�
LOADS�OF�MEMORY�INTO�THE�BARGAIN�

#UT�THE� REAL� ADVANTAGE�OF�THE�
"7IDEO����	AND�%$57�AS�WELL
�FOR�
THAT�MATTER
�WAS�THAT�IT�BROUGHT�THE�
CHANCE�FOR�"MIGA�����OWNERS�TO�JOIN�
THE� BIG� LEAGUE�OF����BIT�GRAPHICS�
USERS�WITHOUT�THE�NEED�FOR�;ORRO�OR�
VIDEO�SLOTS�

(&/-0$,4
5HIS�WILL� BE�BRIEF�� 'OR�MY�MONEY�THERE

THAT�AN�EXTERNAL�VERSION� IS�ALLEGEDLY�
IN�THE�PIPELINE�

0F�THE�SLOW�SCAN�DIGITISERS�TWO�
WERE�OUTSTANDING��5HE�FIRST�WAS�
3OMBOiS�7IDI�"MIGA���
� BREAKING�
NEW�GROUND� AS�A�SUB�_����UNIT�WITH�
BUILT�IN�COLOUR�SPLITTER
�4�7)4� INPUT�
AND�VERY�QUICK�GRABBING�AT�
REMARKABLY�GOOD�QUALITY�� �FOR�A�NON��
FRAMESTORE�UNIT�

5HE�SECOND
�WHICH�WOULD� HAVE�
WON�BUT�FOR�THE� LATE�ARRIVAL� OF�THE�
3OMBO�WAS�THE�(ERMAN�%IGI5IGER��
�
PRODUCED�BY�,LAUS�%��5UTE��"GAIN�
FAST�AND�OF�VERY�HIGH�QUALITY
�THE�
3OMBO�NOW�OUTPACES� IT�IN� BOTH�
FEATURES�AND�COST�� )ONOURABLE�
MENTION�GOES�TO�%$57iS�BUILT�IN�
DIGITISER�

$)30."�,&:
8HILST�THE�3OC,EY�CERTAINLY�WASNiT�
THE�FIRST�"MIGA�CHROMA�KEYER
� IT�
MADE�SURE�THAT�IT�WAS�THE�CHEAPEST��
"ND�EVEN�THOUGH� ITS�QUALITY�ISNiT �UP�
TO�THAT�OF�PROFESSIONAL�VIDEO

4�*
6X�

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

.ACRO�4YSTEMS��7-"B�FAST�SCAN�DIGITISER�IN�ACTION��6SING�AN�ONBOARD�FRAME�
STORE
� IT �CURRENTLY�NEEDS�TO�BE�MOUNTED�IN�THE�;ORRO�SLOT�OF�A�8#���BASED�
"MIGA��"N�EXTERNAL�VERSION� IS�ON� ITS�WAY�THOUGH�FOR�" ��� ���� ����� �OWNERS
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STANDARDS�BY�A� LONG�CHALK
�THE�
3OC,EY�SHOULD�GIVE�FAITHFUL� SERVICE� IN�
MOST�DOMESTIC�VIDEO�CIRCUMSTANCES��
5HERE� IS�ONE�CAVEAT�� �THE�3OC,EY�
HAS�TO�BE�CONNECTED� TO�A�GENLOCK� IN�
ORDER�TO�WORK�� #UT�THIS�ALSO�HAS�
ADVANTAGES
� BECAUSE�THE�
COMBINATION�OF�GENLOCKING�AND�
CHROMA�KEYING�GIVES�A�FAR�WIDER�
CHOICE�OF�EFFECTS�THAN� SIMPLE�CHROMA�
KEYING�AJONE�COULD�

2'2*',%
�����DEFINITELY�WASNkT �A�BOOM�YEAR�
FOR�NEW�TITLING�AND�PRESENTATION�
SOFTWARE
� AT� LEAST�NOT� IN�TERMS�OF�
NUMBERS�� #OTH�4$"-"�AND�;71�
OFFERED�MUCH�IMPROVED�VERSIONS�OF�
THEIR�4CALA�AND� 7IDEO4TUDIO�
PROGRAMS�AND�THAT�WAS�ABOUT� IT��
/EITHER�OF�THESE�PRODUCTS�WAS�AIMED�
AT�THE�BUDGET�"MIGA�VIDEO�USER
�WITH�
4$"-"�..����COSTING�_����AND�
7IDEO4TUDIO�� �PITCHING� IN� AT�_����

/EVERTHELESS
� 4$"-"�..����
	THE�..�STANDS�FOR�.ULTL.EDIA
�
REFLECTING�THE�FACT�THAT�..����CAN�
CONTROL� EXTERNAL� HARDWARE�AS�WELL� AS�
"MIGA�PRODUCED�GRAPHICS� AND�
SOUNDS
� IS�AN�EXCELLENT�UPGRADING�OF�
THE�HIGHLY�REGARDED�4$"-"�����AND� IT�
DESERVES�AN�AWARD�FOR�EASE�OF�USE�
ALONE
� NEVER�MIND� ALL�THE�BRILLIANT
�
EASY�TO�USE�FEATURES�WHICH� IT�
CONTAINS�� *F�PRESENTATION� IS�YOUR�
GAME�4$"-"�SHOULD� PROBABLY�BE�THE�
NAME
� THOUGH� NOT�NECESSARILY�4$"-"�
..��� 
� AS�4$"-"�IS�STILL� ALSO�
AVAILABLE� IN� LESS�FEATURED
� BUT�
MARKEDLY�LESS�EXPENSIVE�VERSIONS�FOR�
HOME�TITLING�AND�VIDEO�STUDIO�USE��
4$"-"�..����GETS�MY�TITLING��
PRESENTATION��MULTIMEDIA�SOFTWARE�
AWARD� FOR�����

4�0'-31
8HILE�THE� BIG�BOYS� HAVE�BEEN�BUSY�
SHIFTING�HARDWARE�;&/�$OMPUTER�
4ERVICES�HAVE�BEEN�BEAVERING�AWAY�
IN�.ANCHESTER
�COMING�UP�WITH�
SOLUTIONS�TO�SOME�OF�THE�MORE�
OBSCURE� NEEDS�OF�VIDEO�PRODUCERS�

"S�WELL� AS�PRODUCING�THE�
INVALUABLE�"NTI"�FONT�ALIASING�
PROGRAM� 	WHICH�HAS�JUST�BEEN�
REVISED

� AND�SEVERAL� OTHER�USEFUL�
PROGRAMS� INCLUDING�A�CUE�CLOCK
� THEY�
ALSO�MARKET�AN�AUTOCUE�DEVICE�CALLED�
4MOOTH5ALKER�

8ITH�THIS�AN�"MIGA�CAN� BE�USED�
TO�DISPLAY�THE�SCRIPT�OF�A�57�
PROGRAMME�TO�THE� PRESENTER
�WHO�
CAN�THEN� READ� IT�TO�CAMERA��
"UTOCUEING�	OR�PROMPTING
� IS�A�SIMPLE�
ENOUGH� IDEA
� COMMON� IN� TELEVISION�
AND�CONFERENCES
� BUT�GENERALLY�RATHER�
EXPENSIVE�� 4MOOTH5ALKER�BRINGS�
AUTOCUEING�TO�ANY�"MIGA�AT�A�
REASONABLE�PRICE�	AT� LEAST�COMPARED�
TO�THE�COMPETITION
�

4O�THAT�S� IT�� %OUBTLESS�THERE� ARE�
OMISSIONS
� AND�THERE�WILL� CERTAINLY�BE�
DISAGREEMENTS
� BUT�THERE�YOU�GO�
8HO�SAID� AWARDS�WERE�FAIR 
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� � ����WAS�DEFINITELY�A�
GOOD�YEAR�FOR�"MIGA�
GRAPHICS�� *T�WAS�FIRST�
AND�FOREMOST�A����BIT�

YEAR
� NO�DOUBT�ABOUT� IT
�WITH�DISPLAY�
CARDS�ARRIVING�	OR�BEING�PROMISED
�
TH ICK�AND�FAST
�AT�EVER�DECREASING�
PRICES
� AND����BIT�SOFTWARE�GETTING �
BETTER�AND�BETTER�INTO�THE�BARGAIN�

',�203#�!-*-301
5HE�GRAPHICS�HIGHLIGHT�OF�THE�YEAR�
HAD�TO�BE�0PAL�5ECHNOLOGYkS�
0PAL7ISION�MODULAR����BIT�VIDEO�AND�
GRAPHICS�SYSTEM
�WHICH�WOWED�ALL�
THE� REVIEWERS�WHO�SAW�IT�� �AND�THIS�
WHEN�ONLY�THE�BASIC�MOTHERBOARD�
WAS�AVAILABLE�

'OR�BOTH� COST�AND�QUALITY�
0PAL7ISION�� �WITH� ITS�BRILLIANT�
0PAL1AINT�SOFTWARE�� �IS�GOING�TO�TAKE�
SOME�BEATING
� AND�WHEN�THE�VIDEO�
MODULES�HIT�THE�STREETS� IT�S� LIKELY�TO�
BECOME�THE�HOTTEST�VIDEO�GRAPHICS�
PRODUCT�ON�THE� BLOCK�

#UT�THERE�WERE�OTHER����BIT�
BOARDS�WHICH� LOOKED� LIKE�THEY�WOULD�
HAVE�THE�EDGE�UNTIL�0PAL7ISION�
OVERTOOK�THEM� IN� THE�FINAL�FURLONG��
"RCHOSk�"7IDEO���
� ALONG�WITH�AN�
INCREDIBLE�DEAL� ON�5EC4OFT�S�571AINT�
���
� BROKE�THE� PRICE�BARRIERS�TO�MAKE�
���BIT�ACCESSIBLE�TO�MANY�MORE�
EAGER�PUNTERS�

1ROGRESSIVE�1ERIPHERAL�S�
3AMBRANT�CARD�TURNED�A� LOT�OF�HEADS�
WITH� ITS�EXCITING�SPECIFICATION
� AS�DID�
(71�S�&(4�CARD
� BUT�AT�THE�TIME�OF�
WRITING�NEITHER�OF�THEM�WERE�
AVAILABLE
�MAKING�THEM�NON�RUNNERS�
FOR�THIS�YEARS�AWARDS�

+-0.&�!'-31
*T�WAS�ALSO�A�MORPHING�YEAR�WITH� BOTH�
(71�AND�"4%(�FOLLOWING�THE� LEAD�OF�
#LACK�#ELTkS� *MAGEMASTER�AND�
RELEASING�THEIR�OWN�$INE.ORPH�AND�
.ORPH1LUS�PRODUCTS�

.ORPHING
�WHICH�WAS�USED�TO�
SUCH�GOOD�EFFECT� IN�5ERMINATOR���AND�
IS�NOW�BEING�OVERKILLED� IN� BLAND�57�
ADVERTISING
� PROVIDES�A�WAY�OF�MAKING�
A�SMOOTH�TRANSITION�BETWEEN�TWO�
IMAGES�BY�WAY�OF�A�MIXTURE�OF�FADING�
AND�STRETCHING�TECHNIQUES�

6SED�CORRECTLY
� ITS�EFFECTS�CAN�BE�
BREATHTAKING�� /OT�VERY�LONG�AGO�
MORPHING�WAS�STRICTLY�FOR�THE�BIG�
BOYS�� /OW
� LIKE�MANY�OTHER�HIGH�TECH�
FADS
� IT�S� AVAILABLE�TO�THE�REST�OF�US�

-*"�$�'2&$3*
#UT�WHAT�ABOUT�LESSER�MORTALS�WHO�
ARE�CONTENT�TO�USE�A�FEW�COLOURS� LESS�
THAN����BIT �%ELUXE�1AINT���HAS� KEPT�
ITS� LEAD� IN�THE� lNORMAL�� PAINT�
PROGRAM�STAKES
� THOUGH� PERSONALLY� *�
DISLIKE�SOME�OF�THE�CHANGES�THAT�
WERE�MADE�BETWEEN�%1��AND�%1�
�
AND�THERE� ARE�UPS�AS�WELL� AS�DOWNS�
WITH�THIS�PARTICULAR�DARLING�OF�THE�
GRAPHICS�MASSES�

/EVERTHELESS
� THEREkS�NO�
DOUBTING�THAT�IT� IS�STILL� A�GREAT�PAINT�
AND�ANIMATION�PACKAGE�AND� *�LL� BE�
KEEN�TO�SEE�WHAT�&LECTRONIC�"RTS�ARE�
GOING�TO�COME�UP�WITH�FOR�THE�NEW�""�
CHIP�SET�"MIGAS�� �ESPECIALLY�IN�THE�
FACE�OF�WHAT�APPEARS�WILL�BE�STIFF�
COMPETITION�FROM�%IGITAL�$REATION�S�
FORTHCOMING�#RILLIANCE�SOFTWARE�

$-,2�12'!
�����WAS�A� HAPPY�YEAR�FOR�FONT�FANS
�
WHO�WERE�ABLE�TO� LAY�THEIR�HANDS�ON�A�
WIDE� RANGE�OF�NEW�STYLES�COURTESY�OF�
A�WIDE�SELECTION�OF�1%�"DOBE�5YPE���
FONTS�BEING�CONVERTED�TO�THE�
$OMPUGRAPHIC�FORMAT�

5HESE�CAN�BE�CONVERTED�TO�EITHER�
BITMAP�OR�#ULLET�FORMATS�WITH�THE�
8#��'OUNTAIN�UTILITY�AND�VOILA�� � �
LOADS�OF�NEW�FONTS�FOR�GRAPHICS�AND�
PRESENTATION�WORK�� %EFINITELY�A�
BARGAIN�� 1LUS�"GFA�HAVE�MADE�MANY

OF�THEIR�ORIGINAL�$OMPUGRAPHIC�FONTS�
AVAILABLE� IN� #ULLET�FORMAT�SO�THEY�CAN�
BE�USED�DIRECTLY�WITH�ANY�8#����
EQUIPPED�"MIGA��"MIGA�GRAPHIC�
WORDSMITHS� HAVE�NEVER�HAD� IT�SO�
GOOD�

!*-1#�+�2!&
*MAGE�MANIPULATORS�HAVE�ALSO�BEEN�
WELL�CATERED�FOR
� AS�"4%(�S�"RT�
%EPARTMENT�1ROFESSIONAL�CONTINUED�
TO�EVOLVE�AND�PROVIDE�A�TRIED� AND�
TESTED�SOLUTION�TO� IMAGE�
COMPOSITING
� PROCESSING�AND�
MANIPULATION�

#LACK�#ELTkS� *MAGE.ASTER�	YES
�
THE�SAME� PROGRAM�THAT�OFFERS�
MORPHING
� IS�THE�OTHER�CONTENDER�FOR�
THIS� PARTICULAR�CROWN
� BUT�THERE�ARE�
SUFFICIENT�DIFFERENCES�BETWEEN�THE�
TWO�TO�PRONOUNCE�A�WELL�DESERVED�
DRAW�

"RT�%EPARTMENT�1ROFESSIONAL�WINS�
IN� SOME�WAYS
� *MAGEMASTER�IN�
OTHERS��4ERIOUS�GRAPHICS�
PROFESSIONALS�SHOULD� PROBABLY�HAVE�
BOTH
� THOUGH� IF�*�WERE�FORCED�TO�
CHOOSE�JUST�ONE� IT�WOULD� BE�A�VERY�
TOUGH�DECISION�

2&#�2&'0"�"'+#,1'-,
"DDING�ANOTHER�DIMENSION�BOTH�
*MPULSE�S� *MAGINE�� �AND�"CTIVAkS�
3EAL��%�HAVE�STAYED�AHEAD� IN�THE��%�
MODELLING�AND�ANIMATION�MARKETS�

0F�THE�COMPETITION�$ALIGARI
�
THOUGH� POPULAR�IN�THE�64
�DOESNkT�
SEEM�TO�FIND� THE�SAME�FAVOUR�OVER�
HERE�AND� -IGHTWAVE�� �EXCELLENT�
THOUGH� IT�IS�� �REMAINS�DONGLED�BY�
/EW5EKkS�/54$�ONLY�7IDEO�5OASTER
� A�
FACT�WHICH� HASN�T�STOPPED�DEDICATED�
USERS� RENDERING�WITH� IT�AND�THEN�
USING�"%�1RO�TO�CONVERT�EACH�FRAME�
TO�1"-�SCREEN� SIZES�

/OT�CONTENT�WITH� THE� ABILITY�TO�
WRAP�OUR��%�MASTERPIECES�WITH�
IMAGES�CREATED� IN�PAINT�PROGRAMS�	OF�
ANY�VARIETY
�THERE�HAVE�BEEN�A�
SIGNIFICANT�NUMBER�OF�TEXTURE� KITS

.ORPHING�PROVED�TO�BE�THE�MOST�POPULAR�ADVANCE� IN�GRAPHICS�DURING��������
PROGRAMS� LIKE�$INEMORPH�AND�.ORPH1LUS�PUSHING�THE�"MIGA�EVEN�FURTHER

�+'%��1&-..#0�Z �'113#���� Z �(�,3�07� ����



'OR�TOP�NOTCH��%�GRAPHICS�THE�BEST�APPLICATION�HAS�TO�BE� �5*026.�� �FROM�
*MPULSE��ALTHOUGH�"CTIVA�S�#.*4�
��COMES�PRETTY�CLOSE�TOO

 0 , � � 3 � �.� �/

RELEASED�TO�PROVIDE� INSTANT�
GRATIFICATION�TO�THE�SCANNERLESS
�
DIGITISERLESS�OR�SIMPLY�ARTLESS
� NOT�TO�
MENTION�THOSE�WHO�CANiT �PROGRAM�
ALGORITHMIC�TEXTURES�	AND�THAT�S�
PROBABLY�MOST�OF�US
�

"LTERNATIVE� *MAGEiS� 5EXTURES�
PROVIDE�PLENTY�OF�VARIETY�FOR�THOSE�
NEEDING�TO�ADD� NATURAL�LOOKING�
SURFACE�WRAPS�TO�THEIR��%�WORK
�
WHILST�"PEX�4OFTWARE�S�&SSENCE�
PROGRAM�OFFERS�AN� INCREDIBLY�WIDE�
RANGE�OF�ALGORITHMIC�TEXTURES�
DESIGNED�TO�BE�USED�WITH� *MPULSEiS�
*MAGINE�OR�5URBO�4ILVER�� �PROGRAMS�

48"1�4)01
"GAIN
� REFERRING�BACK�TO��%�THINGS
�
BOTH�4YNDESISi� AGEING� *NTERCHANGE�
SOFTWARE� 	WHICH� IS�SHORTLY�TO�BE�
REPLACED�BY�A� BRAND�NEW�VERSION�� �
*NTERCHANGE��
� AND�"XIOMiS�1IXEL��%�
� �HAVE�BOTH�GIVEN�MUCH�NEEDED�
ASSISTANCE�TO�THOSE�WHO�NEED�TO�
CONVERT��%� IMAGES�SUCH�AS�COMPANY�
LOGOS� INTO��%�OBJECTS�OR�CHANGE�AN�
OBJECT�FROM�ONE� PARTICULAR�FORMAT�TO�
ANOTHER�� �EXCEPT�OF�COURSE�FOR�3EAL�
�%�USERS�WHO�HAVE�TO�USE�3ACE�
5RACE�OR�CONVERT�4CULPT�%�FORMAT�
OBJECTS� INTERNALLY��1IXEL��%�� �IS�AN�
EXTREMELY�USEFUL� PROGRAM�WHICH�
SHOULD�BE� IN� THE�TOOL� KIT�OF�EVERY�AT�
LEAST�HALF�SERIOUS��%�ANIMATOR�

4O�FAR�WE�VE� NOT�HEARD� OF�MUCH�
THAT� IS�HOME�GROWN
�BUT�"LTERNATIVE�
*MAGEiS�3EVERSER�UTILITY�HAS� PROVED�
TO�BE� INDISPENSABLE�WHEN� RENAMING�
BATCHES�OF�IMAGES�FROM�ONE�
PARTICULAR�APPLICATION�TO�ANOTHER�

"LTHOUGH�THIS�MIGHT�SEEM� LIKE�
ANORAK�TERRITORY
� SPARE�A�THOUGHT�FOR�
THE� POOR�SOUL�WHO�HAS�TO�RENAME�A�
WHOLE� LOAD�OF�%ELUXE�1AINT�IMAGES�
	WITH�THE�TAG� �00XX�STUCK�ON�THE�END
�
TO�3EAL�%�FORMAT
� FOR�INSTANCE�	WHICH�
ARE�POSTFIXED� �XX�ONLY
�

%OING�IT�BY�HAND�CAN�BE�A�
NIGHTMARE
�WHICH�YOU�LL� READILY�
UNDERSTAND� IF�YOUiVE�TRIED� IT
� BUT�UNTIL�
3EVERSER�APPEARED�ON� THE�SCENE� IT�
WAS� REALLY�THE�ONLY�WAY�

.Y� ��#EST�SPENT�TENNER�OF�THE�YEAR��
AWARD�

5)&�$364)&3
"AARGH
� HOW�COULD� *� FORGET�+1&( �.Y�
WORK� ROOM� IS�OVERRUN�WITH�DISKS�AS� IT�
IS
� BUT�WITHOUT�+1&(� *�D�BE� IN� A�MUCH�
WORSE� POSITION��"LTHOUGH�THE� IDEA�
HAS�BEEN�AROUND�FOR�A�WHILE
� THE�
"MIGA� IMPLEMENTATIONS�OF�THIS�
EXCELLENT� IMAGE�COMPRESSION� ROUTINE�
REALLY�STARTED�COMING�THICK�AND�FAST�
THIS�YEAR�� #OTH� #LACK�#ELT�AND�"4%(�
CLAIMED�TO� BE�THE�FIRST�TO�OFFER�+1&(�
IN�COMMERCIAL� SOFTWARE
� BUT�WHO�
CARES �"NYWAY
� IT iS�ALL�OVER�THE�PLACE�
NOW
�AND�THERE�S�EVEN�A�1%�VERSION�
KNOCKING�ABOUT��1AINT�PROGRAMS�SUCH�
AS�0PAL1AINT�AND�5EC4OFTiS� 57�1AINT�
OFFER�+1&(�COMPRESSION�AND�
DECOMPRESSION�ON� THE�FLY
� AS�DO�BOTH�
"RT�%EPARTMENT�1ROFESSIONAL�� �AND�
*MAGEMASTER��5YPICAL� SAVINGS�OF�����
OR�MORE�CAN�BE�MADE�BY�
COMPRESSING� *''�IMAGES� INTO�+1&(�
FILES�WHICH�HAVE�TO�BE�DECOMPRESSED�
AGAIN� FOR�USE�� *F�THE�COMPRESSION�
RATIO� IS�CAREFULLY�CONTROLLED�THERE� IS�
LITTLE�OR�NO�APPARENT� LOSS� IN� PICTURE�
QUALITY��5HANKS�TO�THE�+1&(� RESEARCH�
GROUP�FOR�THIS� LITTLE�GEM�

4O�THERE�YOU�HAVE� IT�� #EFORE� *� RUN�
OUT�OF�SPACE� *iD� BETTER�NAME�THE�
GRAPHICS�AWARDS�FOR������

(ARY�8HITELEY

( 3 " 1) *$ 4 �"8 "3 % 4
#EST����#IT�(RAPHICS�CARD�
0PAL7ISION
#EST�3EGULAR�1AINT�1ROGRAM�
%ELUXE�1AINT����
#EST�6 TILITIES�
3EVERSER
'OUNTAIN
#EST��%�1ROGRAM�� *MAGINE���
#EST��%�6 TILITY�� 1IXEL� �%���
#EST� *MAGE�1ROCESSOR�
5IE� BETWEEN�"RT�
%EPARTMENT�
1ROFESSIONAL� �� AND�
*MAGE.ASTER�
#EST� *DEAS�� �̂ �
+1&(�COMPRESSION
� ,�I
1%�$('ONTS� �

� � / � "
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5 HIS�YEAR�HAS�SEEN�GREAT�

STEPS�FORWARD� IN�"MIGA�
DESKTOP�PUBLISHING��(OLD�
%ISK�AND�4OFT�-OGIK�

RELEASED�MAJOR�UPGRADES�TO�
"97/.::276*4�"*0.�AND�"*0.$;9.*5��
*�THIRD�COMPANY�JOINED�THE�GAME
�
4AXON� *NDUSTRIES�WITH�$*?76�
"<+42:1.9�AND�THE�$*?76$,928;�
"97/.::276*4�"7:;$,928;�26;.989.;.9�

)AND�SCANNERS�WENT�THROUGH�A�
REVOLUTION��"T�THE�START�OF������WHAT�
WAS�AVAILABLE�WAS�EXPENSIVE�AND�
RESULTS�WERE�MEDIOCRE�� #UT�NOW�THERE�
ARE�AT�LEAST�THREE�HAND�SCANNERS�THAT�
CAN� PRODUCE�HIGH�QUALITY�RESULTS� IN�
��� REAL�GREYS
� THE�SOFTWARE� IS�
IMPROVING�ALL� THE�TIME
� AND�WEiVE�GOT�
INEXPENSIVE�COLOUR�HAND�SCANNERS�ON�
THE�HORIZON�

'OR�THE� PROFESSIONAL� THERE�WAS�
THE� LAUNCH�OF�THE����BIT�&PSON�(5��
�����FLATBED� SCANNER
� AND�THE�
SCANNING�SOFTWARE�FROM�"4%(
�
MAKERS�OF�"RT�%EPARTMENT�
1ROFESSIONAL
�WHICH� PROGRAM� ITSELF�
HAS�HAD�MAJOR�IMPROVEMENTS�MADE�
TO� IT�

8ITH�THE� RELEASE�OF�THE�"MIGA�
�����AND�����
�WHICH�FEATURE�FASTER�
PROCESSORS�AND�THE�NEW�""�CHIPSET
�
WE� LOOK�FORWARD�TO������WITH�
ANTICIPATION��8ILL� ON�SCREEN������
COLOUR�DESKTOP�PUBLISHING�BECOME�A�
REALITY�ON�THE�"MIGA �8ILL� IT�BE�STABLE�
ENOUGH�AND�WORK�FAST�ENOUGH�TO�BE�
PRODUCTIVELY�USABLE � *
� FOR�ONE
� CANiT�
WAIT�TO�FIND�OUT�

501�1"(&�.",&�61�
130(3".�
#$"��%%�"!���#����

8ITH�THE� ADDITION�OF�SUPPORT�FOR�
"DOBE�5YPE���TYPEFACES
�WITH�THE�
INCREASES� IN�OPERATIONAL� SPEED�AND�
SCREEN� REFRESH
� AND�WITH�THE�
INNOVATIVE�1AGE�AND�'ORMATTING�
GENIES
�1ROFESSIONAL�1AGE���SURELY�
STANDS�HEAD�AND�SHOULDERS� ABOVE�
RIVAL�"MIGA�DESKTOP�PUBLISHERS�WITH�
RESPECT�TO�WHAT� IT�CAN�DO�AND�HOW�
WELL� IT�DOES� IT�

1ROFESSIONAL�1AGE�DEMANDS�HEFTY�
SYSTEM� REQUIREMENTS�� �LOTS�OF�
MEMORY�	�.B�MIN

� A�HARD�DRIVE�AND�
"3EXX�TO�START�WITH�� �BUT�EVEN�THE�
SEMI�PROFESSIONAL� DESKTOP�PUBLISHER�
NEEDS�TO�GET�THE�JOB�DONE�AS�QUICKLY�
AS�POSSIBLE
� AND�WORKING�WITH� �.B�OF�
MEMORY�AND�FLOPPY�DISKS�SIMPLY�ISNiT

PRACTICAL�
5HE�1ROFESSIONAL�1AGE�SYSTEM�

ADHERES�TO�THE�TRADITIONAL� %51�WAY�OF�
WORKING�� 'IRST�YOU�DRAG�OUT�A�BOX�ON�
THE�PAGE
� THEN�YOU�FILL� IT�WITH�EITHER�
SOME�TEXT�OR�A�GRAPHIC��5HIS�BOX�CAN�
BE� RESIZED
� ROTATED
� AND�DRAGGED�
AROUND�TO�ANY�POSITION�ON� 	OR�OFF
�THE�
PAGE��:OU�HAVE�TOTAL� CONTROL�OVER�
YOUR�PAGE��.ANY�PAGE� LAYOUTS�CAN�BE�
AUTOMATED�TO�A� LARGE�DEGREE�BY�USING�
PREVIOUSLY�SAVED�TEMPLATES�OR�THE�
NEW�1AGE�(ENIE�SYSTEM
� BUT�
ULTIMATELY�EVERY�SINGLE�MARK�ON�THE�
PAGE� IS�YOUR�RESPONSIBILITY�

5HIS� IS�THE�ESSENCE�OF�PAGE�
DESIGN�� �TOTAL� FREEDOM
� NO�HOLDS�
BARRED�

5HERE�S�NO�DOUBT�THAT�USING�
1ROFESSIONAL�1AGE�FOR�PRODUCING�THE�
ODD�FANCY�LETTER�OR� LEAFLET�WOULD� BE�
LIKE�CRACKING�A�NUT�WITH�A�
SLEDGEHAMMER�� #UT� IF�YOU�WANT�TO

*5&

�
p

"97/.::276*4�"*0.A: �(ENIES�CAN�TURN�
LONG
�COMPLICATED�JOBS� INTO�A�SIMPLE�
CLICK�OF�THE�MOUSE

PRODUCE� HIGH�QUALITY�PUBLICATIONS�ON�
A� REGULAR�BASIS
� FROM�BUSINESS�CARDS�
THROUGH� LEAFLETS�TO�MAGAZINES
� AND�
CONSIDERING�THE�1RO1AGE�1RO%RAW�
BUNDLE� IS�NOW�BEING�SOLD�FOR�WELL�
UNDER�_���
� IT�S�DIFFICULT�TO�SEE�WHY�
ANYONE�WOULD�CHOOSE�ANYTHING�ELSE��

"LSO� RANS�
"*0.$;9.*5�
$*?76�"<+42:1.9�

501�4536$563&%�
%3"8*/(�130(3".�
#$"��%%�"!����$�)�

8HAT�PUTS�1ROFESSIONAL�%RAW�AT�THE�
TOP�OF�THIS�TREE� IS� ITS� �HOTLINK�� TO�
1ROFESSIONAL�1AGE��8ITH� BOTH�
PROGRAMS� RUNNING�YOU�CAN�SEND�
STRUCTURED�ART�FROM�1ROFESSIONAL�1AGE�
TO�1ROFESSIONAL�%RAW
� EDIT�OR�PROCESS�
IT
� AND�THEN�SEND� IT�BACK�TO�
1ROFESSIONAL�1AGE�
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1ROFESSIONAL�%RAW�CAN�NOW�DO�
PROPER�RADIAL�AND� LINER�GRADIENT�FILLS

#ECAUSE�1ROFESSIONAL�%RAW�LOOKS�
AND�OPERATES� ALMOST�EXACTLY�THE�
SAME�AS�1ROFESSIONAL�1AGE
� USING�
THIS� jHOTLINKk� BETWEEN�THEM� IS�ALMOST�
TRANSPARENT�� �IT kS� LIKE�USING�TWO� PARTS�
OF�ONE�PROGRAM��#UT�1ROFESSIONAL�
%RAW�CAN�STAND�ON� ITS�OWN�TWO�FEET
�
IT�DOESNkT �REQUIRE�1ROFESSIONAL�1AGE�

8HILE� ITkS� NATURAL� TO�THINK�OF�A�
DRAWING�PROGRAM�AS�SOMETHING�YOU�
USE�TO�CREATE�GRAPHICS�TO�BE�
IMPORTED� INTO�A�PAGE�MAKE�UP�
PROGRAM
�1ROFESSIONAL�%RAW�IS�VERY�
ABLE�TO�PRODUCE�PROFESSIONAL� PAGE�
OUTPUT�IN� ITS�OWN� RIGHT�� *N�THIS�
RESPECT�IT�CAN�BE�THOUGHT�OF�AS�A�
SINGLE�PAGE�%51�PROGRAM
� PERFECT�FOR�
LEAFLETS�FOR�EXAMPLE�

#UT�COMBINE�1ROFESSIONAL�1AGE�
AND�1ROFESSIONAL�%RAW�� �AT�A�COST�OF�
UNDER�_����� �AND�YOU�HAVE�A�
DESKTOP�PUBLISHING�SYSTEM�THAT�IS�
VERY�DIFFICULT�TO� BEAT�ON�OTHER�
PLATFORMS
� LET�ALONE�ON�THE�"MIGA�

�FMI�L;HM�
&XPERT�%RAW
�
1RO7ECTOR

2-.�&�,"�1!�,,#0�
�������
������
5HE�RELEASE�OF�THE�1OWER�$OMPUTING�
MONOCHROME�HAND�SCANNER
� AND�THE�
SUBSEQUENT�REVIEWS� IT�RECEIVED
�
CAUSED�EVERY�OTHER�"MIGA�HAND�
SCANNER�MANUFACTURER�TO�SWEAT�
BUCKETS�

/OTHING�ON�THE�MARKET�AT�THE�
TIME�CAME�CLOSE�TO�THE�QUALITY�OF�THE�
SCANS�PRODUCED�WITH�THE�1OWER�
4CANNER
� ESPECIALLY�THE�CLARITY�OF�ITS�
GREYSCALE�SCANS�

5HE�UNIQUE�1OWER�4CANNER�
HARDWARE� PLUGS� INTO�THE�PARALLEL� PORT�
AND�COMES�WITH�A�THROUGHPORT�SO�
THAT�IF�YOU�HAVE�A�PRINTER�YOU� CAN�
HAVE�BOTH�PERIPHERALS�CONNECTED�TO�
THE�"MIGA�AT�THE�SAME�TIME�

5HE�SOFTWARE
�1OWER4CAN
� IS�
STRAIGHTFORWARD�TO�USE�� 'IRST�YOU� SET�
THE�SIZE�OF�THE�SCAN
�THEN�YOU� SCAN�
YOUR�IMAGE
� THEN�YOU�SAVE�YOUR�
IMAGE�

#ETWEEN�THE�SECOND�AND�THIRD�
STEPS�YOU�CAN�MANIPULATE�AND�
PROCESS�THE� IMAGE��7ARIOUS�DRAWING�
TOOLS
� ALBEIT�FAIRLY�RUDIMENTARY�ONES
�
ALLOW�YOU�TO�TOUCH�UP�THE�PICTURE�OR�
ADD�BITS�TO� IT��YOU�CAN� ROTATE�AND�
RESCALE�THE� IMAGE�� IF�IT kS�A�SCAN�OF�A�
COLOURED� ILLUSTRATION�OR�PHOTOGRAPH
�
THEN�YOU�CAN�CONVERT�THE�BLACK�AND��
WHITE�DITHERED� IMAGE�TO�A� REAL� ��

LEVELS�OF�GREY�IMAGE�
)AND�SCANNERS�CAN�BE�

FRUSTRATINGLY�AWKWARD�TO�USE�AT�
TIMES
� PARTICULARLY�IF�WHAT�YOU�WANT�TO�
SCAN� IS�WIDER�THAN� THE��IN�SCANNING�
HEAD
� BUT�THE�1OWER�4CANNER�
PROVIDES�AN� INEXPENSIVE�AND�QUICK�
WAY�TO�GET�IMAGES�FROM� PAPER�ON�TO�
DISK
� AND�FROM�THERE� INTO�A�DESKTOP�
PUBLISHING�PROGRAM�

�FMI� L;HM�
"LFA4CAN�1LUS�
%AATA4CAN�

2-.�27.#$�!#1�

��������������������
$OMMERCIAL�TYPEFACES�ARE�NORMALLY�
EXPENSIVE
� OFTEN�PROHIBITIVELY�SO�FOR�
THE�HOME�DESKTOP�PUBLISHER��8HICH�
IS�WHY�THE�$OMPUTER�4AFARI� RANGE�OF�
TYPEFACES
� AND� ITS�6,�DISTRIBUTOR
� &�.�
$OMPUTERGRAPHIC
�GETS�THIS�AWARD�� �
BECAUSE�THE�$OMPUTER�4AFARI�
TYPEFACES�ARE�PROFESSIONALLY�
DESIGNED� AND�FINISHED
� BUT�NOT�
PROFESSIONALLY�PRICED�

5HERE�ARE� ���DISKS�AVAILABLE
�
EACH�CONTAINING�BETWEEN�THREE�AND�
FIVE�TYPEFACES��.OST�OF�THE�TYPEFACES�
FALL� INTO�THE� jDECORATIVEk� AND� jCURSIVEk�
CATEGORIES�� �CHARACTERS� IN�THE�SHAPE�
OF�PLANKS
� FLOWERS�AND�THE� LIKE
� AND�
CHARACTERS�THAT� LOOK�LIKE� HANDWRITTEN�
TEXT�

#UT�THERE�ARE�ALSO�SOME�USEFUL�
SERIF�AND�SANS�SERIF�FACES�THAT�COULD�
BE�USED�FOR�BODY�COPY
� AND�A�FEW�
THAT�MIGHT�MAKE�GOOD�HEADLINERS�

5HEY�ARE�AVAILABLE� IN�"DOBE�5YPE�
��OR�$OMPUGRAPHIC�FORMAT�

�FMI�L;H�
����"DOBE�5YPE���
'ONTS�	1%�4OFT
�

2-.�.0-$#11'-,�*�"2.�
�'"�
�������� �
��� ��
�����
5HE�BEAUTY�OF�THE�&PSON�(5������
FLATBED�SCANNER�IS� ITS� REASONABLE�
PRICE�	COMPARATIVELY�SPEAKING

� THE�
FACT�THAT�NO�EXTRA�HARDWARE� IS�
NEEDED
�SO� IT�WILL�WORK�WITH� ALL�
"MIGAS
� NOT�JUST�THOSE�THAT�HAVE�
SLOTS�FOR�CARDS
� AND�THE�EXCELLENCE�OF�
THE�SCANNING�SOFTWARE�

#EING�AN�"RT�%EPARTMENT�
1ROFESSIONAL�jLOAD�MODULEk� THE�
SCANNING�SOFTWARE�MERGES�
SEAMLESSLY�INTO�THAT�PROGRAM
� SO�YOU�
CAN�SCAN�DIRECTLY� INTO�"%1RO�AND�SEE�
THE� IMAGE�ON�SCREEN� AFTERWARDS�

0R
� IF�YOU�DONkT �OWN�"%1RO�OR�
DONkT �HAVE�ENOUGH�MEMORY�TO�STORE�
ALL�THE����BIT�DATA
� THE�SCANNING�
SOFTWARE�CAN�BE�USED� STANDALONE�TO�
SCAN�DIRECT�TO�HARD�DISK
� IN����BIT�
COLOUR�OR���BIT�GREYSCALE�

0NLY�ONE� PASS�OF�THE� IMAGE� IS�
REQUIRED
� SO�SCANNING�IS�FAST�� 3ESULTS�
ARE�STUNNING�

�FMI�L;HM�
" RT�%EPARTMENT�1RO�
4AXON4CRIPT�1ROFESSIONAL�

+EFF�8ALKER

2 HIS�PAST�YEAR�HAS�SEEN�
PRINTER�PRICES�PLUMMET
� NO�
DOUBT�PARTLY�DUE�TO�THE�
RECESSION��:OU�CAN�NOW�GET�

A�COLOUR�PRINTER�FOR�UNDER�_���
�A�
HIGH�QUALITY�MONOCHROME� INKJET�FOR�
UNDER�_���
�A�HIGH�QUALITY�COLOUR�
INKJET�FOR�UNDER�_���
�AND�A� LASER�
PRINTER�FOR�UNDER�_����

5HIS�MARKET�MOVES�FAST�� *T�
SEEMS�THAT�THE�MINUTE�YOU�BUY�A�
PRINTER
� SOMEONE�RELEASES�A�BETTER�
ONE�THAT�COSTS� LESS��5HE�TEMPTATION�
IS�TO�SIT�BACK�AND�WAIT
� BUT�OF�COURSE�
THE�NEW�RELEASES�ARE�NEVER�ENDING
�
SO�YOU�COULD�SIT�BACK�AND�WAIT�FOR�
EVER�AND�EVER�

5HIS� IS�WHY�IT� IS�VERY� IMPORTANT�
THAT�YOU�BUY�A�PRINTER�THAT�MEETS�
YOUR�PRINTING�REQUIREMENTS�AS�CLOSELY�
AS�POSSIBLE
� BECAUSE�UNLESS�YOU�ARE�
VERY�RICH�YOU�ARE�GOING�TO�BE�STUCK�
WITH�WHAT�YOU�BUY�FOR�A�FEW�YEARS�

.ANY�USERS� RUSH�OUT�AND�BUY�
COLOUR�DOT�MATRIX�PRINTERS�WITHOUT�
THINKING�OR� LOOKING�TO�SEE�WHAT�
THEYkRE�GETTING��5HEY�EXPECT�TO� PRINT�
DIGITISED� )".� 	�
����COLOUR
� IMAGES�
AND�GET�WONDERFUL� RESULTS�

5HE� REALITY� IS�THAT�IT�TAKES�A�VERY�
LONG�TIME�TO�GET�SOMETHING�THAT�
RESEMBLES�A�DIRTY�NAPPY�� &VEN�����
COLOUR�IMAGES�TEND�TO�COME�OUT�
RATHER� jMUDDYk �

#UT�FOR�PRINTING�TEXT�IN�COLOUR�AND�
THE�ODD�FEW�COLOURED� PICTURE
�COLOUR�
DOT�MATRIX�PRINTERS�ARE�A�CHEAP�
SOLUTION�

*F�YOU� REQUIRE�HIGH�QUALITY�COLOUR�
PRINTING
� BUYING�A����PIN�COLOUR�DOTd
MATRIX�PRINTER� IS� A�FALSE�ECONOMY��
YOU�HAVE�TO�THINK�COLOUR�INKJET�AT�
LEAST�� #UT�DONkT�BE�FOOLED� INTO�
THINKIRTG�THAT�THE�WORD� jINKJETk� MEANS�
jHIGH� QUALITYk�� �IT�S�JUST�A�WAY�OF�
PRINTING
� LIKE� jDOT�MATRIXk ��4OME� INKJET�
PRINTERS�ONLY�EMULATE���PIN�DOT�MATRIX�
PRINTERS
� SO�THE�OUTPUT�QUALITY�IS� LOW�
RESOLUTION��0THERS�CAN� PRINT�AT�����
DPI
� BUT�TO� PRINT�SHADES�OF�COLOURS�
THE� IMAGE�HAS�TO�BE� jDITHEREDk 
�WHICH�
REDUCES�THE�ACTUAL�TOP�OUTPUT�
RESOLUTION�TO�����DPI�

*F�YOUkRE� LOOKING�FOR�A� LASER�
PRINTER
� KEEP� IN�MIND�THAT� -ASER+ET�
SUPPORT�ON�THE�"MIGA� IS� POOR�� �
THEREkS�JUST�THE�ONE� jOFFICIALk� DRIVER
�
WHICH�WAS�WRITTEN�YONKS�AGO�FOR�THE�
ORIGINAL� -ASER+ET��5HERE�ARE�NO�PROPER�
"MIGA�DRIVERS�YET�FOR�-ASER+ET�**
� **1


***� OR�/*1�EMULATIONS
� NOT�EVEN�
SHAREWARE�OR�1%�ONES�� *T�MIGHT�BE�
WISER�TO�CHOOSE�A� LASER�PRINTER�THAT�
HAS�&PSON�-2�EMULATION
� OR�ONE�FOR�
WHICH�THERE� IS�A�SPECIFIC�"MIGA�
PRINTER�DRIVER
� LIKE�THE�$ANON� -#1�
RANGE�

"ND� IF�YOU�ARE� LOOKING�FOR�
1OST4CRIPT�SUPPORT
� KEEP� IN�MIND�THAT�
SOME�THIRD�PARTY�EMULATIONS�ARE�NOT�
����PER�CENT�"DOBE�COMPATIBLE�� *F�
YOU�WANT�TO�BE� REALLY�SAFE
� IT�MIGHT�
BE�WISEST�TO�BUY�A�1OST4CRIPT�PRINTER�
THAT�CONTAINS� REAL�"DOBE�1OST4CRIPT�

-ASTLY
� IF�YOU�ARE�WORRIED�THAT�
THERE�MAY�NOT�BE�A�PROPER�"MIGA�
PRINTER�DRIVER�FOR�THE�PRINTER�YOU�WANT�
TO�BUY
�THE�VERY�BEST�THING�TO�DO� IS�TO�
ASK�YOUR�DEALER�FOR�THE�PHONE�
NUMBER�OF�THE�PRINTER�MANUFACTURER
�
THEN�PHONE�THE�PRINTER�MANUFACTURER�
AND�ASK�� *F�THE�ANSWER�IS� �&RM���m 
�
l%ONkT�KNOWkk� OR� l1ROBABLYm 
� IT�MIGHT�
BE�A�GOOD� IDEA�TO�CHOOSE� ANOTHER�
PRINTER�� 5HE�ANSWER�YOU�ARE� LOOKING�
FOR
�FROM�THE�PRINTER�MANUFACTURER�NOT�
THE�DEALER
� IS�A� RESOUNDING� l:ES
� IT kS�
CALLED� ���� AND�YOU�CAN�GET�IT�FROM� ���m

2-.�.0',2#0�3,"#0�
X���

$ITIZEN�����%�
_���
"�STURDY�MONOCHROME���PIN�DOTd

MATRIX�PRINTER�THAT�HAS�STOOD�THE�TEST�
OF�TIME
� FIRST�LAUNCHED�AN� INCREDIBLE�
SEVEN�YEARS�AGO�

1RINTS�AT�����CPS� IN�DRAFT
����CPS�
IN�/-2
�AND�DOES�����BY�����DPI�
GRAPHICS��8ORKS�PERFECTLY�WITH�THE�
&PSON9�PRINTER�DRIVERS��8ILL� TAKE�
FANFOLD�OR�CUT�SHEET�PAPER�

5HE�4TAR�-$������ �THE�BEST�PRINTER�
AVAILABLE�FOR�UNDER�_���

2-.�.0',2#0�3,"#0�
_ � � �

4TAR�-$�����$OLOUR
_���
4MASHING���PIN�COLOUR�PRINTER�

WITH�FIVE�/-2�FONTS��1RINTS�AT�����
CPS� IN�DRAFT�HIGH� SPEED�MODE
������
CPS� IN�/-2
�AND�DOES�����BY����

�&" ��,!())�+�S �",,.����� S �#�'.�+2�����
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DPI�GRAPHICS�
5EXT�QUALITY�IS�EXCELLENT�FOR�A����

PIN� PRINTER
� COLOUR�GRAPHICS�DUMPS�
ARE�BETTER�IF�A�SPECIALISED�PRINTING�
UTILITY� LIKE�'LEXIDUMP�OR�5URBOPRINT�
1ROFESSIONAL� IS� USED�

8ORKS� PERFECTLY�WITH�4TAR�S�OWN�
4TAR�1LUS�PRINTER�DRIVER��8ILL� TAKE�
FANFOLD�OR�CUT�SHEET�PAPER�

501�13*/5&3�6/%&3
_���

$ANON�#+�L0EX
_���
"�PORTABLE�MONOCHROME�BUBBLE�

JET�PRINTER�WITH�THREE� -2�FONTS�� 1RINTS�
AT�BETWEEN����AND�����CPS� IN�DRAFT�
AND� )2�MODE
� AND�DOES�STUNNING�
����BY�����DPI�GRAPHICS��8ORKS�
PERFECTLY�WITH�THE�SPECIALLY�WRITTEN�
$ANON�#+*0�PRINTER�DRIVER
� OR�WILL�
WORK� IN�&PSON�-2�MODE�WITH�THE�
STANDARD� &PSON2�DRIVER�	BUT�NOT�AS�
WELL
�

%ON�T�BE�PUT�OFF�BY�THE� hPORTABLEi�
LABEL��5HE�#+�L0EX� IS�SMALL
� BUT�
STURDY
� AND�PERFECTLY�CAPABLE�OF�BIG�
PRINT�JOBS�� 5AKES�CUT�SHEET�PAPER�
ONLY
�WHICH� NEEDS�TO�BE�FED� IN�ONE�
SHEET�AT�A�TIME�BY�HAND��5HE�
AUTOMATIC�CUT�SHEET�FEEDER
�WHICH�
TAKES����"��PAGES� IS� ANOTHER�_���

501�13*/5&3�6/%&3
_���

$ITIZEN�4WIFT�����$OLOUR
_���
1ROBABLY�THE�TOP����PIN�COLOUR�

DOT�MATRIX�PRINTER�CURRENTLY�ON�THE�
MARKET��$OMES�WITH� ���FONTS� 	TWO�OF�
WHICH� ARE�SCALABLE
� AND�PRINTS�AT�����
CPS� IN�DRAFT
� ���CPS� IN� -2�� %OES�����
BY�����DPI� &PSON�COMPATIBLE�
GRAPHICS��"�WELL�DESIGNED�CONTROL�
PANEL�MAKES� IT�A�DODDLE�TO�USE�� 1RINT�
QUALITY�IS�EXCELLENT�� *T�S� ALSO�QUIET�

501�13*/5&3�6/%&3
_���

$ANON�#+���
_���
"�SLIGHTLY�BIGGER�AND�ENHANCED�

VERSION�OF�THE�MONOCHROME� #+�L0EX�
BUBBLE�JET
�WITH� FIVE� -2�FONTS�AND�AN�
AUTOMATIC�"��CUT�SHEET�FEEDER�
SUPPLIED� AS�STANDARD�� 4AME�PRINT�
SPEEDS�AND�����DPI�GRAPHICS�
RESOLUTION�AS�THE�#+�L0EX��8ORKS�
WITH�THE�$ANON�#+*0�PRINTER�DRIVER
� OR�
WITH�THE�"MIGAiS�&PSON2�DRIVER�WHEN�
IN� &PSON�EMULATION��"�BRILLIANT�PRINTER�
FOR�BOTH�WORD� PROCESSING�AND�%51�

501�13*/5&3�6/%&3
_���

$ANON�#+����
_���
#IG�BROTHER�TO�THE�#+�L0EX�AND�

#+����BUBBLE�JETS�� $OMES�WITH�THREE�
-2�FONTS�	EXTRA�CARTRIDGES�ARE�
AVAILABLE
� AND�PRINTS�AT�A�SPEEDY�����
CPS� IN�DRAFT
� ����CPS� IN� HIGH�QUALITY�
MODE
� AND�DOES�THE�USUAL� HIGH�
QUALITY�����BY�����DPI� BUBBLE�JET

GRAPHICS��5AKES�FANFOLD� PAPER�USING�
THE� BUILT�IN�TRACTOR�MECHANISM
� CUT�
SHEET�PAPER�IS�FED� INTO�THE�FRONT�OF�
THE� PRINTER��5HE� LARGE�AUTOMATIC�CUT�
SHEET�FEEDER�COSTS�ANOTHER�_�����
8ORKS�WITH�THE�CUSTOM�$ANON�#+����
PRINTER�DRIVER��"�WIDE�CARRIAGE�VERSION�
IS�AVAILABLE�	#+����
�FOR�ABOUT�
ANOTHER�_����

501�13*/5&3�6/%&3�
_���

)1�%ESK+ET�����$OLOUR
_���
5HE�BEST�QUALITY�COLOUR�PRINTOUTS�

YOU�ARE�GOING�TO�GET�AT�THIS� PRICE��5HE�
BIG�PROBLEM�WITH�THE� %ESK+ET����$�
	AND�THE� NEW����$
� IS�THAT�THERE�ARE�
STILL� NO�PROPER�"MIGA�PRINTER�DRIVERS�
FOR�THEM
� SO�YOU�ARE� LIMITED�TO�WHAT�
YOU�CAN� PRINT�BY�THE�QUALITY�OF�A�
COUPLE�OF�j1%k� PRINTER�DRIVERS� BEING�
DISTRIBUTED�BY�DEALERS
� ONE�OF�WHICH�
IS�ACTUALLY�A�BETA�TEST�VERSION� OF�THE�
NEW�%ESK+ET�DRIVER�$OMMODORE�HAS�
BEEN�DEVELOPING�FOR�8ORKBENCH� ����

5URBOPRINT�1ROFESSIONAL� COMES�
WITH� A� %ESK+ET����$�DRIVER
� AND�THIS�
IS�PROBABLY�THE�BEST�THING�TO�GO�FOR�
AS� IT�HIJACKS�8ORKBENCH�1REFERENCES�
AND�ALLOWS�YOU�TO�PLAY�WITH�COLOUR�
CORRECTION
�WITHOUT�WHICH�OUTPUT�FROM�
THE����$� IS� POOR��8EiLL� HAVE�TO�
RESERVE�FINAL�JUDGMENT�ON�THE�COLOUR�
%ESK+ETS�UNTIL�8ORKBENCH� ����AND�OR�
PROPER�PRINTER�DRIVERS�ARE�RELEASED�

501�13*/5&3�6/%&3�
_���

&PSON�&1-�����
_���
"�����DPI� LASER�PRINTER�WITH� ���

FONTS�THAT�EMULATES� -ASER+ET� **1
�
&PSON� '9����	��PIN�DOT�MATRIX

� AND�
&PSON� -2�	���PIN�DOT�MATRIX
��$OMES�
WITH����K�OF�MEMORY
�WHICH� IS�
ENOUGH�FOR�WORD� PROCESSING�BUT�NOT�
REALLY�ENOUGH�FOR�%51��"NOTHER��.B�
WILL�COST�ABOUT�_���� 1RINTS�AT���
PAGES�PER�MINUTE�� 3EPLACEMENT�
TONER�CARTRIDGES�ARE�ABOUT�_���

5HE�&1-������APPEARS�TO�HAVE�
BEEN�SUPERSEDED� IN�THE�SHOPS�BY�THE�
&1-������	ABOUT�_���

�WHICH�HAS�
AN�ADDED�&PSON�(2�EMULATION� AND�
AN�EXTRA� ���SCALABLE�FONTS��"S�THERE�
IS�CURRENTLY�NO�&PSON�$(�PRINTER�
DRIVER�FOR�THE�"MIGA
� THESE�EXTRAS�ARE�
DIFFICULT�TO�USE�� )OWEVER�IF�YOU�HUNT�
HARD� ENOUGH�YOU�SHOULD� DEFINITELY�BE�
ABLE�TO�TRACK�DOWN�THE�BETTER�VALUE�
&1-������

+EFF�8ALKER

+
E R C B � C

�� ����WAS
� UNFORTUNTELY�
NOT�A�VERY�GOOD�YEAR�FOR�
BUSINESS�SOFTWARE�ON�
THE�"MIGA�

&VER�SINCE�$OMMODORE� INTRODUCED�
THE�"MIGA
� IT�HAS� BEEN�MARKETED�
PARTLY�AS� A�HIGH�PERFORMANCE�
BUSINESS�MICRO�AND� PARTLY�A�GAMES�
MACHINE�

*N�THE�DAYS�WHEN�THE�"MIGA�FIRST�
APPEARED� IT�WAS�A�WORLD�BEATER��
BETTER�AND�CHEAPER�THAN�ALL�THE�
COMPARABLE�COMPETITION�

(IVEN� THIS
�WHY�HAS�THE�MACHINE�
FAILED�TO�MAKE�ANY�REAL� IMPACT�IN�THE�
BUSINESS�WORLD �0NE�MIGHT�
SPECULATE�THE�MACHINE� IS� NOT�GOOD�
ENOUGH��BUT� *� HAVE�COME�TO�BELIEVE�
THE�PROBLEM� RUNS�DEEPER�THAN�THAT�

5HE�WORD� IS�TECHNOFEAR�� PEOPLE�
ARE� RARELY�READY�TO�EMBRACE�
SOMETHING�NEW�UNLESS� IT� IS� PUSHED�
ON�THEM�� %O�YOU� REMEMBER�THE�
FURORE�CAUSED�WHEN�COMPUTERS�FIRST�
BECAME�STANDARD� OFFICE�EQUIPMENT 

'OR�MANY�PEOPLE�THAT�MEMORY�IS�
STILL� PAINFUL� AND�THOSE�WHO�COULD�NOT�
GRACIOUSLY�MAKE�THE�TRANSITION� HAVE�
FALLEN�BY�THE�WAYSIDE� INTO�OBSCURITY�

#UT�THAT� IS� NOT�THE�END�OF�THE�
STORY�� PICK�UP�ONE�OF�TODAYiS�
BUSINESS�COMPUTING�MAGAZINES�AND�
FLIP�THROUGH� IT��5HE�CHANCES�ARE�YOU�
WILL� NOT�SEE�THE�VAGUEST�MENTION� OF�
jHOMEk� COMPUTERS� LIKE�THE�"MIGA�

5HE�PAINFUL� CRUNCH�FOR�SOME�OF�
MY�PEERS� IS�NO�MORE�DIFFERENT�THAN� IT�
WAS�FOR�THOSE�EARLY�PIONEERS��5HEY�
STOLIDLY�REFUSE�TO� LET�GO�OF�THE�ANCIENT�
TECHNOLOGY��CONSTANTLY�PRATTLING�
ABOUT�NEW�SUPER�1$S��BECAUSE�THEY�
jFEELk� SAFE�WITH�THE� IDEA�OF�A�
COMPUTER�THEY�GREW�UP�WITH�� *#.iS�
1$�AND� ITS�MANY� IMITATORS�

5HE�1$�SHOULD� HAVE�BEEN�PUT�OUT�
TO�PASTURE� LONG�AGO��IT�WOULD� HAVE�
BEEN�TOO
� IF�THE�CLONE�MERCHANTS�HAD

BEST�WORD�PROCESSOR�OF�THE�YEAR

"97��*4,�PROVED�TO�BE�THE�BEST�
SPREADSHEET�OF�����
NOT�SEEN�AN�EASY�WAY�TO�MAKE�A�
QUICK�BUCK��:ET�TIME�AFTER�TIME
�
WITHIN�MONTHS�OF�THE� j LATEST�AND�
FASTEST�1$iS�EVERk 
� A�NEW�BUNCH�
ARRIVES�JUST�THAT� LITTLE�BIT�BETTER�

0FF�GO�THE�SAME� �EXPERTS��
PREDICTING�THE�NEXT� LINE�UP�WILL� BE�THAT�
MUCH�BETTER��AND�BUSINESSES�GET�LEFT�
BEHIND� IN�A�WASH�OF�.)Z�AND�
CONFUSION�

5HIS�SORT�OF�SINGLE�MINDED
�
MYOPIC�ATTITUDE� STEERS� PUBLIC�
OPINION�� *F�NEWSPAPERS� HAVE�POLITICAL�
BIAS��THEN�SO�DO�MAINSTREAM� jMULTIc
FORMAT�� COMPUTING�MAGAZINES��ONLY�
THEIRS� IS� POTENTIALLY�MORE�DANGEROUS�

5HE�EERIE� PART�OF�IT� IS�THAT� IT�HAS�
GONE�ON�ALMOST�UNNOTICED� FOR�YEARS��
AND�THIS�ATTITUDE� IS� PARALYSING�
PROGRESS�� -IKE�THE�CHILDREN�OF�)AMLIN�
WE�FOLLOW�THE�PIPER�AND�BELIEVE�WHAT�
WE� READ��IF�JOURNALISTS�GIVE�
SOMETHING�ENOUGH�COVERAGE
� IT�WILL�
BECOME�THE�NORM�

5HIS�MAY�BE�ACCEPTABLE� IN�SINGLE�
FORMAT�PUBLICATIONS�BUT�IT�MOST�
CERTAINLY� IS� NOT�ACCEPTABLE�FROM�THE�
LARGER�HOUSES�WHO�PURPORT�TO� INFORM�

5HESE�EXPERTS�GAZE�THROUGH�THEIR�
GOLD�RIMMED�SPECTACLES�AT�THE� POOR�
CHAP�WITH� HIS�_����"MIGA�FORGETTING�
THE�SAME�MACHINE�COST�MILLIONS�OF�
DOLLARS�AND�THOUSANDS�OF�MAN�HOURS�
TO�DEVELOP�� /OT�SO�THE� LATEST�1$��
DEVELOPED�FROM�THE�SAME�TIRED�
TECHNOLOGY�WITH� A�FEW�TWEAKS�HERE�
AND�THERE��"�MACHINE�WHICH
� NO�
MATTER�HOW�POWERFUL
� IS�STILL� LIMITED�
TO����,�BASE�MEMORY��CONFUSED�
AND�ADDED�TO�WITH�ALL�MANNER�OF�
FANCY�CARDS�AND�SOFTWARE�SOLUTIONS�

4OUND� IS�ALL� BUT�NONE�EXISTENT� IN�
MOST�STANDARD�DESIGNS
� BUT�WORSE�
STILL� NO�ONE�CAN� REALLY�AGREE�ON�THE�
SCREEN� RESOLUTIONS��"S� SOON� AS� *#.
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$ANON�S�#+������ �THE�WIDE�CARRIAGE�
VERSION�OF�THE�BEST�PRINTER�AVAILABLE�
FOR�UNDER�_���
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BRING�OUT�A�STANDARD�SET��EVERYONE�
ELSE�BRINGS�OUT�THEIR�	USUALLY�
INCOMPATIBLE
�OWN�

1ROGRAMMERS
� AS�ALWAYS�GET�
AROUND�THESE�DEFICIENCIES�AND�THE�1$�
HAS
�WITHOUT�DOUBT
� BEEN�THE�
LAUNCHING�PAD�FOR�MANY�GREAT�
APPLICATIONS�

#USINESS�ON�THE�"MIGA�HAS
� UNTIL�
NOW
� BEEN�A�TRIVIAL� PURSUIT��BUT�NEVER�
A�WASTE�OF�TIME��.ORE�AND�MORE�WE

������� NZXSUSA� ���c
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(OFD�%ISKS�S�0FFICE�� �WINS�THE�BEST�
INTEGRATED�BUSINESS�PACKAGE�AWARD
SEE�DEVELOPERS� REALISING�THE�
IMPORTANCE�OF�THE�"MIGA�AS�A�
SERIOUS�MACHINE�� THE�ADVENT�OF�LOW��
COST�HARD�DISKS�HAS�SEEN�TO�THAT��
)IGHER�END�MACHINES�ARE�SOLD�WITH�
HARD�DISKS�AS�STANDARD�JUST�AS�ANY�
SERIOUS�MACHINE�SHOULD�BE�

5HE� LAUNCH�OF�8ORKBENCH���WITH�
THE�"�����AND�"�����SEES�THE�
MACHINE�WITH�MORE�POWER
�COLOUR�AND�
SPEED�THAN�EVER�BEFORE��AND�EVEN�
THE� HUMBLE�������BASED�MACHINES

OUT�PERFORM�SIMILAR�PRICED�1$�
SYSTEMS�BY�SEVERAL� HUNDRED� PERCENT�

"T�LAST�THE�SOFTWARE� IS�STARTING�TO�
CATCH� UP�WITH�THE�HARDWARE��"LREADY�
WE�HAVE�SEEN�(OLD� %ISKkS�
1ROFESSIONAL�$ALC�AND�0XXIkS� LATEST�
-"/�COMPATIBLE�4UPERBASE��5WO�
PRODUCTS�WHICH� LIGHT�THE�WAY�FOR�REAL�
BUSINESS�USE�ON�THE�"MIGA�
*NTEGRATED�SYSTEMS� LIKE�(OLD� %ISK�
0FFICE��
� 1LATINUM�8ORKS�AND�.INI�
0FFICE�ALL� OFFER�COST�EFFECTIVE�SOFTWARE�
SOLUTIONS� AT�A�FRACTION�OF�THE�PRICE�
REQUIRED�ON�OTHER�PLATFORMS�

%IGITA�AND�4OFTWOOD�BOTH�HAVE�
WORLD� BEATING�DOCUMENT�PROCESSORS�
THAT�CAN� RIVAL� HUGELY�EXPENSIVE�
SYSTEMS�ON�THE�.AC�AND�1$�

.ORE� IMPORTANT�THOUGH
� RARELY�
DOES�THE�DINOSAURIC�1$�WORLD� INVOKE�
A�GENUINELY�NEW�IDEA��"T�SOME�POINT�
WE�HAVE�TO� LET�GO�OF�OLD�TECHNOLOGY�
AND�WELCOME� IN�THE�NEW��OTHERWISE�
WE�CANNOT�GO�FORWARD�

3ETAIN�DOWNWARD�COMPATIBILITY
�
CERTAINLY
� BUT�MOVE�ON��LEAVE�THE�
PAST�BEHIND�� NOSTALGIA�AND�ANCIENT�
DESIGNS�ARE�NOT�FOR�THE�YOUNG�

5HE�FUTURE�OF�THE�MACHINE� IS�
SECURE��BUT�IT�WILL�TAKE�YOU
�DEAR�
READER
�TO�BELIEVE� IN� IT�AND�ONLY�THEN�
CAN� IT�SUCCEED�AND�PUT�THE�OTHER�
PLATFORMS� INTO�TRUE� PERSPECTIVE�

.ARK�4MIDDY
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%IGITAkS� ACCLAIMED�,<?2D<?A6�GETS� A�

SEQUEL�WITH� LOADS�MORE�FEATURES� AND
� AT�
LAST
� SUPPORT�FOR�A�DECENT�OUTLINE�FONT�
SET�� 4OMETHING� IT�PROBABLY�SHOULD� HAVE�
HAD� ALL� ALONG��7YING�FOR�A� PLACE� AT�THE�TOP�
IS��7;/9��<=F�� 
 �THE�OFFICIAL� 6,�VERSION� OF�
4OFTWOOD�S��7;/9��<=F��"CCORDING�TO�
SOME� INFORMED�SOURCES�THOUGH
� �7;/9�
�<=F�� �IS� NOT�AS� STABLE�AS� IT�SHOULD� BE�

4 TRICTLY�SPEAKING
� �7;/9��<=F�AND�
,<?2D<?A6�ARE� IN� TRUTH� DOCUMENT�
PROCESSORS�� TRUE�WORD� PROCESSORS� ARE�
FEW�AND� FAR�BETWEEN��5HE� BEST�"MIGA�
WORD� PROCESSOR� REMAINS�%?<A3EA	� WHICH�
HAS� RECENTLY�BEEN� REDUCED� IN� PRICE�BY�
QUITE�A� LARGE�MARGIN��%?<A3EA�IS� NOT�
SUITABLE�FOR�BEGINNERS� BECAUSE� IT kS�SO�
INCREDIBLY�POWERFUL�� IN� SOME� RESPECTS� IT�
IS�MORE� LIKE� A� PROGRAMMING� LANGUAGE�
THAN� IT� IS� A�WORD� PROCESSOR��5HE� BEST�
TRUE�WORD� PROCESSOR�IN� TERMS�OF�EASE�OF�
USE�AND� ACCESSIBILITY�REMAINS�(OLD�
% ISKkS
� )?/;@D?7A3���

 ?MN�1JL?;>MB??N�� .LI@?MMCIH;F�!;F=
'AR�AND� AWAY�THE�BEST�"MIGA�

SPREADSHEET�OF�THE�EARLY�� � �S �WAS�(OLD�
% ISK�S��2C/;A/53�� 5HIS� RECEIVED� A� NEW�
NAME�AND� A�COMPLETE�FACE� LIFT�TO �BRING� IT�
MORE� INTO� LINE�WITH�8ORKBENCH� � kS
� �%�
BAS�RELIEF� LOOK�

%?<��/91�NOT�ONLY� LOOKS�MUCH�MORE�
PROFESSIONAL� THAN� ITS� PREDECESSOR
� BUT�
GETS�A�WHOLE�HOST�O F�NEW�FEATURES�WHICH�
MAKE� IT�EASIER�TO � USE�AND� MORE�VERSATILE�
INTO�THE�BARGAIN�� .ANY�O F�THE�MOST�USED�
FUNCTIONS�ARE�ACCESSIBLE�FROM� A� l RIBBONm�
TOOLBAR� LOCATED� AT�THE�TOP�OF�THE�SCREEN��
$ELL� CUT�AND� PASTE�WAS�ALSO� RATIONALISED�
TO� BRING� IT�MORE� INTO� LINE�WITH� SYSTEMS�ON�
OTHER�PLATFORMS�

5HE�%ISC�$OMPANY�GOT�HOLD� OF�THE�
RIGHTS�TO �"/E7=9/;�AGAIN
� RELEASING�THE�
LATEST�AS�VERSION���� )OWEVER�THE �NEW

ONE
� ALTHOUGH� FAST
� STILL� RETAINS�THE�
ANCIENT�AND�OUTDATED� LOOKS�OF�THE�
ORIGINAL�VERSION� ALONG�WITH� MANY�OF�THE�
OLD� BUGS��"/E7=9/;�HAS� A� LONG�WAY�TO�GO�
BEFORE� IT�CAN� TH INK�ABOUT�COMPETING�WITH�
1RO�$ALC�

 ?MN�";N;<;M?�
1OJ?L<;M?�.LI@?MMCIH;F��

*� AM� A� LITTLE �DUBIOUS�TO �AWARD�THE�
CROWN� OF�BEST�DATABASE�TO �ANYTHING�AS�
THINGS� STAND� RIGHT�NOW�� 4INCE�0XXI�"EGIS�
TOOK�OVER�DEVELOPMENT�O F�(B=3?0/@3�
THEY�HAVE�BEEN� SLOW�TO �THE� POINT�O F�BEING�
LAGGARD� IN�DISTRIBUTING�UPGRADES� AND� BUG�
FIXES�TO � REGISTERED� USERS�

8HAT�HAS� HAPPENED� TO �THE�MUCH�
RUMOURED�(B=3?0/@3�%3?@<;/9���WHICH� IS�
SUPPOSED�TO � HAVE�THE�FORM�DESIGNING�
FACILITIES�OF�%?<43@@7<;/9��	� BUT�WITH�THE�
%.-�	PROGRAMMING�LANGUAGE
� REMOVED��
AND�WHAT�ABOUT�THE� RUN�TIME�MODULE�AND�
-"/�VERSIONS 

"LL� THESE�ARE�SUPPOSED�TO � BE�OUT�IN�
"MERICA�BUT�THERE�SEEMS�TO �BE� NO� SIGN�
OF�THEM�TH IS� SIDE�OF�THE� POND�� 'OR�
GENERAL� PURPOSE�USE�YOU�CAN �T�DO�MUCH�
BETTER�THAN�(B=3?0/@3�%3?@<;/9�� �WHICH�
IS� STILL� READILY�AVAILABLE�

 ?MN� 'HN?AL;N?>�1SMN?G�
%IF>�"CME�-@@C=?��

*T�NEVER�CEASES�TO� AMAZE�ME
� %IGITA�
HAS� NOT�RELEASED� SOMETHING�TO �FILL� THIS�
CATEGORY��ESPECIALLY�SINCE�THE�COMPANY�
HAS�COME� ON� SO� FAR� IN�THE� LAST�COUPLE�OF�
YEARS�� &UROPRESS�4OFTWARE�MADE� A�STAB�
IN�THE� RIGHT�DIRECTION�WITH�"7;7�$44713	� BUT�
THE� PRICE�MATCHING�OF�)63�,<?8@�
%9/A7;B:�KNOCKED�THA T�CLEAN�O F�ITS� PERCH��
5HE�TOP�O F�TH IS�CATEGORY�MUST
� THEREFORE
�
GO�TO �(OLD� %ISK��$44713�� �IS�A� COLLECTION�
OF�FIVE� BETTER�THAN� AVERAGE�MODULES�
WHICH�GO�TO �MAKE� UP�A�VALUE�FOR�MONEY�
OFFICE� KIT�

a

� �

�5�0"1
(UST�A�FEW�SHORT�YEARS�AGO
�

ANYONE�IN�POSSESSION�OF�A�HARD�
DISK�WAS�CONSIDERED�TO�BE�	A
�
AN�ELITIS T�	B
�VERY�RICH�OR�	C
� BOTH�

5HESE�DAYS�NOTHING�CAN�BE�FURTHER�
FROM�THE�TRUTH�� )ARD�DISKS�ARE�NO�
LONGER�THE�PRESERVE�OF�WEALTHY�
ENTHUSIASTS
� BUT�AN�ESSENTIAL�
COMMODITY�FOR�TODAYkS�"MIGA�

*�M�NOT�ABOUT�TO�SUGGEST�
EVERYONE�CAN�AFFORD�A� HARD�DRIVE
� BUT�
IT�SHOULD�BE�CONSIDERED� INSTEAD�OF�
PRINTER�OR�A�COUPLE�OF�EXTRA�FLOPPIES��
5HE�CHOICE� RATHER�DEPENDS�ON�WHAT�
YOU�USE�THE�MACHINE�FOR
� BUT�A�HARD�
DISK�TRANSFORMS�THE�"MIGA� INTO� A�
COMPLETELY�DIFFERENT�MACHINE��
$ONSIDER�THIS�� IT� IS�ALMOST� IMPOSSIBLE�
TO�SELL� A�1$�CLONE�WITHOUT�A�HARD�
DRIVE�

"MIGA�4HOPPER�AWARD�FOR�5ECHNICAL�
&XCELLENCE��(71�)%��

8HAT�CAN� *� SAY�ABOUT�THIS�CLASSIC�
MACHINE �%ESPITE�BEING�A�4$4*�
DEVICE
� IT� IS�STILL� ONE�OF�THE�FASTEST�
"����HARD�DRIVES�AROUND��(71�MATED�
ONE�OF�THE�FASTEST�WIDELY�AVAILABLE�
HARD�DISKS� AROUND�WITH� SOME�OF�THEIR

OWN�TECHNOLOGY��5HE�%."�BASED�
DESIGN�DUMPS�BYTES� INTO�MEMORY�
WITHOUT�ANY�PROCESSOR� INTERVENTION��
SO�THE�FASTER�THE�CONTROLLER�CAN� READ�
	OR�WRITE
�THE� HARD� DISK
� THE�FASTER�
OVERALL� THE�MACHINE�WILL� BE�� 4PEED� IS�
NOT�THE�ONLY�THING�IN�(71kS�FAVOUR�
THOUGH��IT� LOOKS� LIKE� IT�WAS�DESIGNED�
BY�(IGARO�AND�MATES�PERFECTLY�WITH�
THE�"����CASING��"�DESIGN� OFTEN�
COPIED
� BUT�NEVER�EQUALLED�BY�ANYONE�
ELSE�

"MIGA�4HOPPER�"WARD�FOR�
*NNOVATION��(71�"���

5HERE� IS� LITTLE�TO�FAULT�THE�"�����
0N�SPECIFICATIONS�ALONE� IT� IS� A�SUPERB�
MACHINE�WHICH�COMBINES�ALL� THE� BEST�
EXPANSIONS�� HARD�DISK
� 3".
�
ACCELERATOR�AND�1$�EMULATION� l IN� ONE�
HANDY�BOTTLEm�TO�USE�A�TOTALLY�
UNRELATED�ADVERTISING�CLICH��5HE�����
BLENDS�A�BRILLIANTLY�ENGINEERED�HARD�
DISK�SUB�SYSTEM�WITH� A�TREMENDOUSLY�
FAST�	��.)Z
��������5HIS� SORT�OF�
COMPUTING�POWER�TAKES�A� HUMBLE�
"����TO�ALMOST�TWICE�THE�SPEED�OF�
AN�"������ 6SING�THIS�SORT�OF�
PERFORMANCE
� THE�OTHERWISE�SLUGGISH

(71�S�)%��� IS�ONE�OF�THE�FASTEST�4$4*�HARD�DRIVES�AROUND�FOR�THE�"����� *TS�
%T7*"�BASED�DESIGN�MEANS� IT�CAN�BYPASS�YOUR�"MIGA�S�CENTRAL� PROCESSOR�AND�
THEREBY�RAMP�UP�THROUGHPUT�� *T�ALSO�LOOKS�PRETTY�NEAT�TOO��

�+'%��1&-..#0�Z �'113#���� Z �(�,3�07� ����
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"5�0NCE�BOARD� SHOULD� PERFORM�QUITE�
WELL�TOO��8HEN� *� SEE�PRODUCTS�SUCH�
AS�THIS�ONE��AND� LOOK�AT�THE�1$.$*"�
SLOT�RESIDING�ON�AN�"����� *� COULD�
ALMOST�CRYL

5HE�/OVIA���I�� �*$%�S�COMPACT
�
INTERNAL� HARD�DRIVE�FOR�THE�"���

"MIGA�4HOPPER�"WARD�FOR�5ECHNICAL�
&XCELLENCE��(71�(�'ORCE

*F�THE�"����MADE�YOUR�JAW�HANG�
LONGINGLY� IN�YOUR�BEER
�THE� LATEST�
COMBO�BOARD�FOR�"�����AND�HIGHER�
MACHINES�WILL� BE�A�SHOCKL

5HE�(�'ORCE���.HZ�������OUTc
PERFORMS�THE�"�����BY�A�FACTOR�OF�
FOUR�� *T�CAN�EVEN�BE�EXPANDED�TO�
��.B�OF�'AST�3".�

0F�COURSE
� THIS�SORT�OF�KIT�DOES�
NOT�COME�CHEAP��BUT�IF�YOU�NEED�
ULTIMATE�PERFORMANCE� IT�CERTAINLY�
APPEARS�(71�ARE�SETTING�THE�FUTURE�
TRENDS�

&XPECT�TO� PAY�AROUND�_�����FOR�
A�FULLY�CONFIGURED�SYSTEM�WITH��.B�OF�
���BIT�3".�

"ND�OF�COURSE
�THE�SAME�PEOPLE�
OFFER�A� RANGE�OF�LOWER�PERFORMING�
SYSTEMS�TO�SUIT�MOST�POCKETS��AND�
ALL� THESE�ARE�SUBJECT�TO�THE�SAME�
COMMENDATION�

5O�DATE� *� HAVE�NOT�SEEN� ONE�OF�
THESE� LATEST�(71S� RUNNING�BUT�MY�
CONCLUSION�AND� RECOMMENDATION� IS�
BASED�ON�THE�COMPANY�S�EXCELLENT�
PREVIOUS�PERFORMANCE�

"MIGA�4HOPPER�"WARD�'OR�
*NNOVATION�� *$%�/OVIA

8HAT�CAN�YOU�SAY�ABOUT�A� HARD�
DRIVE�THATiS�SMALL�ENOUGH�TO�FIT� INSIDE�
THE�CASE�OF�AN�"����COMPLETE�WITH

m� � � �� m� � � � �

%I

ITiS� INTERFACE�AND�DOESNiT� REQUIRE�
REMOVAL�OF�THE� INTERNAL�FLOPPY �8OW��
"MAZING�� *� DONiT �BELIEVE� IT�� *$%�
SPECIALISE� IN�COST�EFFECTIVE�MICRO�
TECHNOLOGY
� AND� *�WOULD� ARGUE�
$OMMODORE�BORROWED�THE� IDEA�WHEN�
THEY�DESIGNED�THE�"���)%�

5HE�/OVIA� IS�NOT�NECESSARILY�THE�
BEST�THING�SINCE�SLICED�BREAD
� BUT� IT�
SOLVES�THE�SPACE�PROBLEM� IN� AN�
INTERESTING�WAY�

"MIGA�4HOPPER�#UDGET�#RONZE�
"WARD��3OCTEC�3OC)ARD

2UITE�A�FEW�PEOPLE� BLEW�
RASPBERRIES�AT�3OCTEC�WHEN�THE�
INTERESTINGLY�NAMED�3OC)ARD� FINALLY�
HIT�THE�STREETS��THE�FIRST�UNITS�ONLY�
ACCEPTED� CERTAIN� *%&�DRIVES�WHILE�AT�
THE�TIME�EVERYONE�WAS�THINKING�IN�
4$4*� TERMS�

3OCTEC�HAD�ALREADY�THOUGHT�OF�
THIS�AND� PROVIDED�4$4*� AS�A� USER�
UPGRADE�

&ARLY�UNITS�WERE�FRAUGHT�WITH�
PROBLEMS�THANKS�TO�SOME�MINOR�
DESIGN� HOWLERS
� EXPLODING�POWER�
SUPPLIES�AND�A�BELOW�AVERAGE�
FORMATTING�SOFTWARE�BUT�THESE�HAVE�
FINALLY�BEEN� SORTED�OUT�

5HE�3OC)ARD�STANDS�ABOVE�THE�
(71�)%��� IN�SOME� RESPECTS�
BECAUSE� IT�ACCEPTS�STANDARD
�WIDELY�
AVAILABLE��.B�X��BIT�AND��.B�X��BIT�
4*..�MODULES�� 	5HE�(71�SYSTEMS�
ONLY�ACCEPT��.B�X�� ��B IT�OR�
PROPRIETARY�(71��.B�4*..4�


"LSO
� THANKS�TO� ITS� NON�%."�
DESIGN�THE�3OC)ARD�CAN�BE�USED� AS�
A�MEMORY�EXPANSION�OR�JUST�SWITCHED�
OFF�ALTOGETHER�

*T� IS� INTERESTING�TO� NOTE�3OCTECiS�
THINKING�WITH�THIS�DESIGN
� SINCE�
$OMMODORE�SELECTED�THE�VERY�SAME�
*%&� INTERFACE�FOR�THE�"����AND�
"�����MACHINES�

3OC)ARD�MAY�NOT�BE�THE�
MAINSTREAM
�(71�BASHING
�DEVICE�
3OCTEC�HAD� HOPED�FOR�BUT� REMAINS�A�
GOOD�ENTHUSIASTS�CHOICE�

.ARK�4MIDDY
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3OCTECiS�3OC)ARD�PROVIDES�A�BUDGET�CONSCIOUS�ALTERNATIVE�TO�THE�(71�RANGE�
OF�HARD�DRIVES�OFFERING�FAST�*%&�CAPABILITY�AND�EASY�MEMORY�UPGRADING��"S� IT�S �
NOT�%."�
�THE�3OC)ARD�CAN�BE�ALSO�USED�SOLELY�AS�A�MEMORY�EXPANSION

�3�. /
3EMEMBER�THE�SALES�BLURB�

THAT�CAME�WITH�YOUR�
MACHINE�ABOUT�ALL�THE�
EXPANSION�POTENTIAL� IT�

OFFERS�AND�WONDERING�WHY�YOU�
BELIEVED�ALL�THE�SALES�BLURB 
5HE�"MIGA� IS�ONE�OF�THE�MOST�
EXPANDABLE�MICRO�COMPUTERS�EVER�
BUILT��HERE� IS�JUST�A�SMALL� SELECTION�
OF�THE�BEST�OF�WHAT�IS�CURRENTLY�ON�
OFFER�

"MIGA�4HOPPER�"WARD�'OR�
*NNOVATION��,$4�1OWER�1$�#OARD

*T� IS�DIFFICULT�TO�CHARACTERISE�THE�
,$4�DEVICE�EXACTLY
� BUT�NO�COMPANY�
CAN�BE�ADJUDGED�TO�HAVE�PUT�AS�
MUCH�EFFORT� IN� ADAPTING�THEIR�
HARDWARE�FOR�DIFFERENT�PLATFORMS��"T�
THE�TIME�OF�WRITING�THE�,$4�1OWER�1$�
BOARD� IS�AVAILABLE�FOR�ALL�"MIGA�
MODELS�EXCEPT�THE� LONG�DISCONTINUED�
"�����AND�"������4INCE�,RIJN�,OLFF�
WAS�SEEN� LEAVING�THE�'UTURE�
&NTERTAINMENT�4HOW�WITH� AN�"�����
UNDER�HIS� ARM
� *�EXPECT�THAT�LITTLE�
FAILING�WILL� SOON� BE�REMEDIED��
PROBABLY�BEFORE�YOU� READ�THIS�

*NSTALLING�THE�1OWERBOARD�ON�
"����MACHINES�COULDNiT �BE�SIMPLER��
JUST�POP� IT�IN�THE�TRAPDOOR�EXPANSION�
SLOT�AND�BOOT�THE�SOFTWARE�� 0N�THE�
LATEST�MODELS�SUCH�AS�THE�"����	AND�
"����� *�EXPECT
�THE�1OWERBOARD� IS�
SITED�BELOW�THE�MACHINE� IN�A�CUSTOM�
CASE�� 'OR�LARGER�MODELS
� THE�BOARD�
FITS� INTO�A�SEPARATE�EXPANSION�
ADAPTER�SO� IT�CAN�FIT�INTO�ONE�OF�THE�
;ORRO�SLOTS��5HE�1OWERBOARDiS�ONLY�
DOWNFALL� IS�THAT� IT�DOES�NOT�COMPLY�TO�
THE�BRIDGEBOARD� STANDARD
� AND�
THEREFORE
� CANNOT�ACCESS�EXTERNAL�1$�
CARDS�SUCH� AS�7("�ADAPTERS��ALL� OF�
THIS�HAS�TO�BE�ADDRESSED� IN�SOFTWARE�

"MIGA�4HOPPER�"WARD�FOR�
*NNOVATION��4WITCHSOFT�&XPANSION

*N�THE�HALCYON�DAYS�OF�THE�##$�
MICRO
�EXPERIMENTAL� EXPANSION�WAS�
THE�THING�TO�DO��WITH� SUCH�THINGS�AS�
ROBOTS
�WIND� SPEED� AND� P)�
	ACIDITY�ALKALINITY
�MEASURING�GEAR�
ALMOST�COMMONPLACE�� *TiS�STRANGE�TO�
THINK�THEN�WHY�DEVELOPERS�HAVE�BEEN�
SO�SLOW�TO�HARNESS�THE�"MIGA�S�
UNDENIABLE�POWER�

"LL�THAT�IS�SET�TO�CHANGE�NOW�AS�
/ORTH�&AST�BASED
�4WITCHSOFT�HAVE�
DEVELOPED� A� RANGE�OF�INTERFACING�
PROJECTS�FOR�THE�MACHINE��5HE�BASIC

UNIT
�COSTING�UNDER����QUID
� PROVIDES�
UP�TO� ���DIGITAL� INPUTS�AND�DIGITAL� ���
OUTPUTS�PLUS�TWO�ANALOGUE� INPUTS��
5HESE�CAN�BE� INTERFACED�TO�YOUR�OWN�
PROJECTS�WITH�THE�SOFTWARE�SUPPLIED
�
OR�TO�A�VARIETY�OF�DEVICES� INCLUDING�A�
ROBOT
� MAINS�CONTROL� UNIT�AND�MULTIc
PROJECT�EXPERIMENTERS� KIT��5HE�
OBVIOUS�PLACE�FOR�THESE�WOULD� BE� IN�
EDUCATION
� BUT�THEY�ARE�ALSO�
INVALUABLE�FOR�THE�ENTHUSIAST�WHO�
FEELS� LOST�WITHOUT�HIS� �GOOD�OL�
#EEB��

"MIGA�4HOPPER�"WARD�FOR�5ECHNICAL�
&XCELLENCE��3OCTEC�3OCLITE

3OCTEC�WAS�THE�FIRST�COMPANY�TO�
RECOGNISE�PEOPLE�WANTED�MORE�FROM�
A�FLOPPY�DISK�DRIVE�THAN� A�SLOT�TO�PUT�
A�DISK�IN ��SO�THEY�PRODUCED� 	TO� USE�
ANOTHER�TIRED�CLICHE
�THE� INCREDIBLY�
SEXY�3OCLITE�� 3OCTEC�SOLVED�THE�
PROBLEM�OF�UGLY�CASINGS�WITH� A�
CUSTOM�CAST
� ANODISED�ALUMINIUM�
AFFAIR�WHICH� FITS�A�SUPER�SLIM�$ITIZEN�
DRIVE� LIKE� A�GLOVE��5HE� INTERFACE�
ELECTRONICS�FIT�NEATLY�THE�BACK�AND�
CONNECT�TO�THE�"MIGA�VIA�A�CUSTOM�
MOULDED� PLUG�

5HE�OVERALL�EFFECT�IS�SO�ARTISTIC
� *�
FULLY�EXPECT�THE�DRIVE�TO�APPEAR� IN�AN�
EXHIBITION�AT�THE�5ATE��5HE� LATEST�
VERSION�COMES�WITH� AN�ANTI�CLICK�AND�
SWITCHABLE�ANTI�BOOTBLOCK�VIRUS�
PROTECTION� AND� IS�AVAILABLE� IN�MATTE�
BLACK�OR�IVORY�COLOUR�SCHEMES��
3OCTEC�S� BEST�DESIGN�TO�DATE�BY�FAR�

"MIGA�4HOPPER�"WARD�FOR�5ECHNICAL�
&XCELLENCE��1HEONIX�"����3".

*NTERNAL� 3".�EXPANSIONS�MAY�
COME�AND�GO
� BUT�THE�1HEONIX�ONE�
	WHICH� SADLY�ESCAPED�OUR�LAST�3".�
ROUND�UP
�HAS�GOT�TO�BE�ONE�OF�THE�
BEST�AROUND��7ERY�LITTLE�CAN�BE�WRITTEN�
ABOUT�THIS� LITTLE� BOARD��APART�FROM� IT�
OFFERS�"����USERS�THE�OPTION�TO�
EXPAND�TO�A�FULL� �.B�$)*1��AND� IT�
HAS�BEEN�BUILT�WITH�TECHNICAL�
EXPERTISE�THAT�PUTS�OTHERS�TO�SHAME��
&NOUGH�SAID�

"MIGA�4HOPPER�"WARD�FOR�5ECHNICAL�
&XCELLENCE��$ORTEX��.B

"LTHOUGH�NOT�THE�BEST� LOOKING�
3".�EXPANSION�FOR�"����AND�"�����
MACHINES
�$ORTEX�IS�THE�ONLY�ONE� *�
FEEL�CONFIDENT�TO�RECOMMEND�� 'ROM�
THE�OUTSIDE�THE�STEEL� BOX�TAKES�THE�
BISCUIT�FOR�BEING�SQUARE� 	IN�FACT� IT

0 �
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LOOKS� LIKE�A�BISCUIT�TIN
�� #UT�JUST�OPEN�
THE�BOX�AND�TAKE�A� LOOK�INSIDE�AT�THIS�
FINE�PIECE�OF�ENGINEERING��5HE�$ORTEX�
UNIT�IS�SIMPLE�TO�EXPAND�WITH� �.B�
4*..S�AND�A�THROUGHPORT�PROVIDES�
FOR�AN�EXTERNAL� HARD�DRIVE�OR�OTHER�
"UTOCONFIG�DEVICE�� *F�EVERYTHING�WAS�
CONSTRUCTED�WITH� AS�MUCH�CARE�AS�
THIS� LITTLE�GADGET
� THE�WORLD�OF�
COMPUTERS�WOULD� BE�A� LOT�MORE�
RELIABLE�TO�WORK�IN�

"MIGA�4HOPPER�"WARD�FOR�5ECHNICAL�
&XCELLENCE�� *$%�'LICKER�'REE�7IDEO

*F�ONE�THING�IS�A�REAL� PROBLEM�ON�
THE�"MIGA� IT kS�THE�FLICKERING�OF�
INTERLACED�SCREEN�MODES�� 'IXING�THIS�
IS�NOT�A� REAL� PROBLEM� IF�YOU�HAVE�A�
LARGER�"MIGA�AND�PLENTY�OF�MONEY�TO�
THROW�AWAY�ON�A� SPECIAL�VIDEO�CARD�
WITH�A�MULTI�SYNC�MONITOR��5HE�CARD�
SOLUTION� IS�A�PROBLEM�ON�THE�"����
MACHINES��BECAUSE�$OMMODORE�DID�
NOT�PROVIDE�SUCH�AN� INTERFACE
� BUT�
*$%�HAVE�SOMEHOW�MANAGED�TO�
SQUEEZE�A� LARGE�AMOUNT�OF�3".�AND�
ALL�THE�SCAN�DOUBLING�HARDWARE�ON�A�
LITTLE�BOARD� THAT�FITS� INSIDE� AN�"�����
:OU�LL� STILL� NEED�A� SPECIAL�MONITOR�BUT�
IT kS�WORTH� IT�IF�$"%�IS�YOUR�SCENE�AND�
YOU�DONkT�WANT�TO� INVEST� IN� A�BIGGER�
MACHINE�

I� UMNMMMUU

[
5ECHNICALLY�EXCELLENT�� IHE�$ORTEX�
�.B�3".�EXPANSION�CARD

"MIGA�4HOPPER�"WARD�FOR�
INNOVATION��0MEGA�4OUND�
&NHANCER�

5HIS� IS�A�CHEEKY�LITTLE�GADGET��
AND� IF�*� COULD�GIVE� A�CATEGORY�FOR�
IMPUDENCE
� THIS�WOULD�WIN��5HE�
"MIGAkS�SOUND� IS� NO� LONGER�ITS� BEST�
FEATURE
� BUT� IT�CAN�BE� IMPROVED�AND�
THIS� IS�EXACTLY�WHAT�THE�4OUND�
&NHANCER��DOES�� *T�ISNkT �SOME�HIGH��
FLOUTING�PIECE�OF�HI�TECH�SAMPLING�
HARDWARE
� NOR�IS� IT�SOME�PLUG�IN�CARD�
	LIKE�THE� INFAMOUS�1$�SOUNDBLASTER
��
4OUND� &NHANCER�IS� LIKE�THE� LOUDNESS�
CONTROL� ON�MOST� LOW�COST�HI�FI�
SYSTEMS�

5HE� IDEA� IS�BASED�ON�THE�SOUND�
	GROAN
�THEORY�THAT�THE�HUMAN�EAR�
HAS�AN�UNEVEN� RESPONSE�ACROSS� ITS�
FREQUENCY�RANGE��ABOUT���)Z�TO�
��,)Z� IN�A�CHILD
� FALLING�TO� L0,HZ�OR�
LESS� IN� LATER�LIFE�� 4OUND�&NHANCER�
CAPITALISES�ON�THE�FACT�THE�"MIGA��
AND�MOST�AMPLIFIERS��CANNOT�
EQUALISE�THE�RELATIVE� LOUDNESS�OF�
THESE�FREQUENCIES� 	THEY�ARE�ALL�
PRODUCED�AT�MORE�OR�LESS�THE�SAME�
VOLUME
�AND�BOOSTS�THEM�FOR�YOU�
5HE�RESULT�HAS�TO� BE�HEARD�TO�BE�
BELIEVED��4URE
� IT kS�CHEEKY
� BUT�IT�
WORKS��ALL� CONGRATULATIONS�TO�0MEGA�
FOR�THINKING�OF�IT�

.ARK�4MIDDY
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8 ES�FOLKS� I T kS�OUR�END�OF�
YEAR�"MIGA�4HOPPER�
AWARD�TIME�AGAIN�AND�ON�
THE�.*%*�MUSIC�FRONT�

HERE�ARE�THE�RESULTS���

.USIC�1ACKAGE�OF�THE�:EAR�� �
4UPER+".
5HE�"MIGA�HAD�A�SLOW�START� IN�THE�
.*%*�MUSIC�WORLD�BUT�WHILST� IT�IS�NOW�
CLEAR�THAT�THE�QUALITY�OF�"MIGA�
.*%I�MUSIC�SOFTWARE� IS� IMPROVING�
THERE� IS�NO�DOUBT�THAT�THERE� IS�STILL� A�
SIGNIFICANT�GAP�BETWEEN�THE�QUALITY�OF�
THE�SOFTWARE�AVAILABLE�ON�THE�"MIGA�
AND�THAT�AVAILABLE�TO�45�1$�AND�
"PPLE�.ACINTOSH�USERS�

-AST�YEAR�HOWEVER�A�PROGRAM�DID�
APPEAR�ON�THE�"MIGA�THAT�CAUSED� A�
SENSATION� BECAUSE� IT�WAS�ACTUALLY�
BETTER�THAN�OFFERINGS�AVAILABLE�ON�THE�
"TARI�45�� �IT�WAS�OF�COURSE� #LUE�
3IBBON�4OUNDWORKkS�BRILLIANTLY�
PROGRAMMED�4UPER+".�PACKAGE�

5HIS�MUSIC�COMPOSITION� PROGRAM�
CAN�WORK�OUT�DRUM� PATTERNS�
� BASS�
PARTS�AND�PIANO�KEYBOARD�BACKING�
	COMPLETE�WITH� FILLS� AND�VARIATIONS
�
FOR�A�WHOLE�BAND�USING�A�PARTICULAR�
STYLE�AND�THEN�PLAY� IT�USING�EITHER�THE�
"MIGAkS�INTERNAL�VOICES�OR�VIA�.*%*�

4UPER+".�GETS�OUR� j.USIC�
1ACKAGE�OF�THE�:EARk� FOR�FOUR�
REASONS�

'IRSTLY
� IT� IS�AN�EXTREMELY�
INNOVATIVE� PACKAGE�THAT�NOT�ONLY�
DOES�WHAT� IT� IS�SUPPOSED�TO�BUT�
SHOWS�THE�ADVANTAGES�OF�THE�
"MIGAkS�MULTI�TASKING�AND�MULTId
WINDOWING�ENVIRONMENT�TO�THE�FULL�

4ECONDLY
� IT�IS�A�PROGRAM�WHICH�
CAN�BE�USED�TO�GOOD�EFFECT�BY�ALMOST�
ANYONE�� �4UPER+".�CAN�TURN� NONd
MUSICIANS� INTO�MUSICIANS
� POOR�
MUSICIANS� INTO�GOOD�MUSICIANS
� AND�
BECAUSE� IT�CAN�SAVE�TIME� IT�EVEN�
APPEALS�TO� PROFESSIONAL�MUSICIANS�

5HIRDLY
� IT�IS�FLEXIBLE�� �THE�
PROGRAM�HAS�BEEN�DESIGNED�SO�THAT�
EITHER�THE�"MIGA�KEYBOARD�OR�AN�
EXTERNAL�.*%*� KEYBOARD�	OR�BOTH
�CAN�
BE�USED�TO�ENTER�DATA�AND� SINCE� IT�
CAN�USE� INTERNAL� SOUNDS�AND�OR�.*%*�
ANYONE�CAN�USE� IT�REGARDLESS�OF�THEIR�
AVAILABLE�MUSIC�HARDWARE�

"ND� LASTLY
� BUT�BY�NO�MEANS�
LEAST
4UPER+".�SHOWED�THAT�THEREkS�
NO� REASON�WHY�MUSIC�WISE�THE�"MIGA�
CANkT �KNOCK�HELL�OUT�OF�THE�45�

0F�COURSE�THERE�WERE�MANY�OTHER

THINGS� ABOUT�4UPER+".�THAT�WE� LIKED��
"3EXX�SUPPORT
� #ARS���1IPES�
SEQUENCER�INTEGRATION
� AND�A� HOST�OF�
OTHER�MUSICAL�AND�TECHNICAL�GOODIES�
ALL� LED� US�TO�THE�OPINION�THAT�THIS�HAD�
TO�BE�THE�MUSIC�PRODUCT�OF�THE�YEAR�

#EST�.USIC�#UY�OF�THE�:EAR�� �
0CTA.&%�1ROFESSIONAL
8ITH� A� PRICE�TAG�OF�ONLY�_�����
� OR�
_������ IF�YOU�WERE� UPGRADING�FROM�
THE�EARLIER�0CTA.&%� ���
�0CTA.&%�
1ROFESSIONAL�HAD�AN�ALMOST�UNFAIR�
ADVANTAGE�OVER�OTHER�COMMERCIAL�
.*%*�MUSIC�OFFERINGS� IN�THIS� j#EST�
#UYk� AWARD�CATEGORY�

5RACKING
� IE�COMPOSING�AND�
CREATING�SAMPLE�BASED�SONGS�FOR�
PLAYING�VIA�THE�"MIGA�S�SOUND�CHIPS
�
IS�ONE�OF�THE�OLDEST�OF�THE�"MIGAkS�
MUSIC�AREAS�AND�THIS�PROGRAM
�
ALTHOUGH� ALMOST�COMPLETELY�RE�WRITTEN�
SINCE�EARLY�"MIGA�DAYS
�DID�OF�COURSE�
HAVE� ITS� ROOTS� IN�.&%�THE�.USIC�
&%ITOR�PROGRAM�

/OWADAYS�THE�PROGRAM�HAS�
GROWN�ALMOST�OUT�OF�RECOGNITION�
ALTHOUGH� IT�STILL� USES�THE� BASIC�
jTRACKERk� APPROACH�WHICH�ALLOWS�
SONGS�TO�BE�CREATED�BY�DEFINING�AND�
LINKING�SMALLER�BLOCKS�OF�MUSIC�

)OWEVER�YOU�ARE�NOT�LIMITED�TO�
JUST�THE�ORIGINAL�.&%�#LOCK�&DITOR

STYLE�OF�DATA�ENTRY��"N�ALTERNATIVE�
APPROACH� IS�THE�(RAPHIC�/OTATION�
EDITOR�WHICH� LETS�YOU�ENTER
� EDIT
� PLAY�
AND� PRINT�MUSIC�USING�STAVE� NOTATION�

5HE�EDITOR�FUNCTIONS�SUPERBLY�AND�
OF�COURSE�HAVING�ENTERED�MUSIC� IN�
CONVENTIONAL� NOTE�FORM�YOU�CAN�
SWITCH�TO�THE�BLOCK�EDITOR�TO�ADD�ANY�
SPECIAL�COMMANDS�THAT�MIGHT�BE�
NEEDED�� *N�ADDITION�TO�THIS�THERE� IS�A�
4YNTHETIC�SOUND�EDITOR�AND�A� SAMPLE�
EDITOR�AND�THEREkS�NO�DOUBT�THAT�
HAVING�A� SAMPLE�EDITOR�AVAILABLE� IS�A�
BIG�PLUS�FOR�THE�NEW�PROGRAM�
BECAUSE� IT�ALLOWS�YOU�TO� REMAP�
SAMPLE�FREQUENCIES�AND�DO�ALL�THE�
USUAL� TYPES�OF�RANGED�
CUTTING�COPYING�AND�PASTE�EDITING�
WITHOUT�EVER� LEAVING�THE�0CTA.&%�
1ROFESSIONAL�ENVIRONMENT�

*T�ALSO� ALLOWS�YOU�TO�COLLECT�
SAMPLES�FROM�ANY�STANDARD�PARALLEL��
PORT�SAMPLING�HARDWARE�� 0NE�OTHER�
EDITOR
� THE�4AMPLE� -IST�EDITOR
� IS�ALSO�
AVAILABLE�FOR�STORING�DETAILS�OF�
INSTRUMENT�NAMES�AND� LOCATIONS�� *N�
ADDITION�TO�ALL� THIS�YOU�ALSO�GET�
THINGS� LIKE�THE�0CTA.&%1*AYER�
PROGRAM�

0CTA.&%�1RO�HAS�SOME�GOOD�
DOCUMENTATION�ON�DISK�	WHICH�
INCLUDES�QUITE� A� LOT�OF�INFORMATION�FOR�
PROGRAMMERS
�BUT�THERE� IS� NOW�ALSO�
A� PRINTED�USER�GUIDE�AVAILABLE�

2UITE�SIMPLY�THERE�S� NOTHING�TO�
BEAT� IT�ON�PRICE�AND� IT�IS�HEARTILY�
RECOMMENDED� IT�TO�ANYONE�WHO�
NEEDS�A�DECENT�TRACKER�

#EST���BIT�4AMPLER�1ACKAGE�� �
"UDIO�&NGINEER�1LUS
5HERE� IS�STILL� NOTHING�TO�TOUCH�THIS�
3AMSCAN�(40'5�OFFERING�AND� IT�IS�
GENERALLY�ACKNOWLEDGED�TO�BE�THE�
BEST���BIT�"MIGA�SAMPLER�PACKAGE�
AVAILABLE� AT�THE�CURRENT�TIME�

6NFORTUNATELY�IT� IS�ALSO�THE�MOST�
EXPENSIVE��5HE�STEREO�DIGITIZING�UNIT
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#LUE�3IBBON�4OUNDWORKSk�4UPER+AM�� �THE�BRILLIANT�MUSIC�COMPOSITION�PROGRAM�
THAT�IS�EXTREMELY�EASY�TO�USE
�YET�VERY�POWERFUL
�AND�WHICH�WINS�.USIC�
1RODUCT�OF�THE�YEAR��8ITH�"3EXX�AND�SEQUENCER�SUPPORT�L I kS�ALSO�KNOCKED�
SPOTS�OF�THE�45kS�CUSTOM�MUSIC�SOFTWARE�
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INCLUDES�TWO�SEPARATE
� AND�FAST
�"�%�
	ANALOGUE�TO�DIGITAL
�CONVERTERS�AND�
THE� HARDWARE
�WHICH� IS�CAPABLE�OF�
SAMPLING� RATES� IN� EXCESS�OF����,�
SAMPLES�PER�SECOND�

*T�ALSO�CONTAINS�SWITCHABLE�
MICROPHONE�AND� LINE� INPUTS
� SIGNAL�
LEVEL� ADJUSTMENT
� AND� PRINTER�SWITCH��
THRU�CONNECTIONS��"UDIO�&NGINEER�
1IUS�IS�THE���BIT�SAMPLER�BY�WHICH�ALL�
OTHER���BIT�"MIGA�SAMPLERS�ARE�
JUDGED�

"UDIO�&NGINEER�**�INCIDENTALLY
� THE�
SOFTWARE� PROVIDED�WITH�"UDIO�
&NGINEER�1LUS
�GETS� ITS�OWN�AWARD���

#EST���BIT�4AMPLING�4OFTWARE�� �
"EGIS�"UDIO.ASTER�*7�AND�"UDIO�
&NGINEER�**
5HIS�AWARD� IS�SHARED�SIMPLY�BECAUSE�
3AMSCANkS�"UDIO�&NGINEER�**�IS�
ESSENTIALLY�THE�SAME�PACKAGE�AS�
"EGISkS�"UDIO.ASTER�*7�

*T� IS� A�BRILLIANT�PIECE�OF�SAMPLE�
RECORDING�AND�EDITING�SOFTWARE�

"S�WELL� AS�OFFERING�ALL�THE�USUAL�
EDITING
� RESAMPLING
� AND�EFFECT��
CREATION�OPTIONS� PROVIDES� ALL� SORTS�OF�
OTHER�GOODIES� INCLUDING�TIME��
STRETCHING�AND�TIME�COMPRESSION
�
AND�SOFTWARE�FILTER�BASED� FREQUENCY�
CUT�AND� BOOSTING�FACILITIES�

#EST�"MIGA�.USIC�NEWS�OF�THE�:EAR
� �.ICRODEALkS�$LARITY���
+UMPING�THE�GUN �:ES
� BUT�WHY�NOT�� �
��BIT�SAMPLING�RESOLUTION� HAS� LIMITED�
THE� INTEREST�IN�"MIGA�SOUND� SAMPLING�
FOR�LONG�ENOUGH�AND�THE�PROSPECT�OF�
jAFFORDABLEk� ���BIT�SAMPLING�HAS�GOT�
TO�BE�SOMETHING�TO�SHOUT�ABOUT�

TT� ��J����c���h*������i*�*�.��
�#���FT��� ��2����
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0CTA.&%�1ROFESSIONAL�� �AT�ONLY�
_������ IT�S �GOT�TO�BE�ONE�OF�THE�BEST�
VALUE�MUSIC�PRODUCTS�EVER�RELEASED��
5RACKING�AND�SEQUENCING�SAMPLES�
HAS�NEVER�BEEN�EASIER

$LARITY���� IS�THE�FIRST�LOW�COST�
HARDWARE�SOFTWARE�STEREO����BIT�
SAMPLER�TO�BE�PRODUCED� FOR�THE�
"MIGA�� �IT�WILL� PROBABLY�BE�AVAILABLE�
BY�THE�TIME�YOU� READ�THIS� AND� IT� IS�
GOING�TO� PROVIDE�A� ���BIT�SYSTEM�THAT�
CAN�SAMPLE�AT�UP�TO�$%�RATES�� �AN�
IMPRESSIVE������,)Z��5HE�SOFTWARE�
WILL� CONVERT�BETWEEN���BIT�AND����BIT�
FORMATS�	USING��479
�"*''�AND�"73�
FORMATS�AS�FAR�AS�WE�CAN�TELL
�SO�YOU�
WILL� STILL� HAVE� *''���BIT�SUPPORT�AS�WELL�
AS�SOME�NEW����BIT�FILE�FORMATS�

4AMPLES�WILL� BE� ABLE�TO�BE�
PLAYED�BOTH� THROUGH�THE�STEREO����BIT�
CARTRIDGE�OUTPUT�OR�THROUGH�THE�
"MIGAkS�STANDARD�OUTPUT�CHANNELS�
AND�THE� HARDWARE�WILL� INCLUDE�AN�
INTEGRAL�.*%*� INTERFACE�

1AUL�0VERAA

2 HE�LAST�YEAR�OR�SO�HAS�SEEN�
SOME�GREAT�1%��AND�SOME�
REAL�TURKEYS
�TOO��4INCE� *�
STARTED�DOING�THE�"MIGA�

4HOPPER�1%�8ORLD�COLUMN� IN�.ARCH
�
*kVE� LOOKED�AT�WELL�OVER�����
PROGRAMS� IN�DEPTH
� AND�	WITH�A�FEW�
EXCEPTIONS
� THEYkVE�ALL�HAD�THEIR�
GOOD�POINTS��#UT�SOME�HAVE�REALLY�
STOOD�OUT�� ON�THIS�PAGE�ARE�SOME�OF�
MY�PERSONAL�FAVOURITES
� IN�NO�
PARTICULAR�ORDER�

2--*1"#�+-,� ���
#Y�/ICO�'RANCOIS
'ISH�%ISK����
�SUPPLIED�BY�6NIQUE�
$OMPUTING
/ICO� IS� A�FAMILIAR�PERSON�ON�THE�
"MIGA�SHAREWARE�AND� 	MORE�OFTEN
�
FREEWARE�SCENE��AT�TIMES� IT�SEEMS�
THAT�VIRTUALLY�EVERY�'RED� 'ISH�DISK�
RELEASED�FEATURES�SOMETHING�BY�HIM��
5OOLSDEAMON�IS�A� REALLY�NIFTY�LITTLE�
UTILITY�WHICH�ALLOWS�YOU�TO�ADD�
PROGRAM�NAMES�TO�THE�5OOLS�MENU� IN�
8ORKBENCH� �����JUST�SELECT�THE�NAME�
AND�THE� PROGRAM�AUTOMATICALLY�
LAUNCHES��"DDING�PROGRAM�NAMES� IS�
AS�SIMPLE�AS�JUST�DROPPING�AN� ICON�
ON�TO�THE�5OOLS1REFS�WINDOW
�WHICH�
AUTOMATICALLY�GENERATES�THE�
COMMANDS�NEEDED�TO� RUN�THE�
PROGRAM�

2#0+����
#Y�0LAF�#ARTHEL
'ISH�%ISK����
�SUPPLIED� BY�6NIQUE�
$OMPUTING
5HIS�GIFTWARE�PROGRAM�	SEND�HIM�A�
GIFT�IF�YOU� LIKE� IT
� IS�GREAT��"LTHOUGH�
MANY�"MIGA�USERS�HAVE�STUCK�WITH�
/$OMM
� THE�MOST�POPULAR�"MIGA�
COMMS�PACKAGE
�5ERM�OUTSTRIPS� IT�IN�
TERMS�	NO�PUN� INTENDED
� OF�LOOKS�AND�
FEATURES�� *T�REQUIRES�8ORKBENCH����
�
AND�SUPPORTS�"3EXX
� ANY�"MIGA�
SCREEN�MODE�AND�ANY�TRANSFER�
PROTOCOL� LIBRARIES�WHICH�YOU�HAVE�
INSTALLED�	IT�COMES�WITH�THINGS� LIKE�
9.ODEM
�;.ODEM�AND�,ERMIT�
SUPPLIED
�� *T�WILL� EVEN�NARRATE�YOUR�
SESSION�FOR�YOU
� USING�THE�"MIGA�S�
SPEECH�SYNTHESIS�FEATURE�

2#62�.*31
#Y�.ARTIN�4TEPPLER�
1%4OFT�DISK�7���
IN�.AY� *� TOOK�A� LOOK�AT�THREE�OF�THE�
BEST�1%�AND�SHAREWARE�WORD�
PROCESSORS� AVAILABLE
� AND� 5EXT�1LUS

WAS�EASILY�MY�FAVOURITE�� *T�S�A�
SHAREWARE� PROGRAM
�WITH� A�_���FEE��
FOR�WHICH�YOU�GET�A� REGISTERED�VERSION�
WHICH�DOESNkT�HAVE�ANNOYING�
REQUESTERS�APPEARING�ALL�THE�TIME
�
TELLING�YOU�THAT�IT kS�SHAREWARE�

5EXT�1IUS�REALLY�DOES� RIVAL�
COMMERCIAL�WORD�PROCESSORS�ON�
MANY�COUNTS�� ITS� LIST�OF�FEATURES�GOES�
ON� FOREVER
� AND� IT�HAS� A�REALLY�
INPRESSIVE�USER�INTERFACE��IT� LOOKS�
LIKE�.ARTIN� HAS�BEEN� STUDYING�THE�
.AC
� BECAUSE�A� LOT�OF�THE� REQUESTERS�
LOOK�MIGHTY�FAMILIAR�TO�A�.AC�USER�

!�11� ���
#Y�+ORN�$LAUSEN
'ISH�%ISK����
�SUPPLIED� BY�6NIQUE�
$OMPUTING
$ASS�IS�ONE�OF�THOSE� LITTLE� PROGRAMS�
THAT�YOU� FIND�YOURSELF�USING�TIME�AFTER�
TIME�� *T�PERFORMS�A�SIMPLE�FUNCTION��
TO� PRINT�CASSETTE� LABELS�� /OW
� *� DONkT�
FOR�A�MINUTE�WANT�YOU�TO�THINK�THAT� *�
GO�AROUND�TAPING�$%S��AFTER�ALL

)OME�5APING�*S�,ILLING�.USIC�

)OWEVER
�FOR�THOSE����MINUTE�
RECORDS�OF�BIRD�NOISES� IN�THE�GARDEN
�
NEIGHBOURS� HAVING�ROWS�AND�SO�ON�
THAT� *� RECORD
�$ASS� IS� INVALUABLE�

+�%,#2'!�.�%#1� ����
#Y�.ARK�(LADDING�
1%4OFT�DISK�7���
"NYONE�WHO� IS�CONSIDERING�CREATING�A�
DISK�MAGAZINE�SHOULD� IMMEDIATELY�
GET�THEMSELVES�A� REGISTERED�COPY�OF�
THE�SHAREWARE�.AGNETIC�1AGES�� *TkS�A�
FULL� DISK�MAG�CREATION� PACKAGE
� AND�
*�M�ASTOUNDED�THAT�MORE�DISK�MAGS�
ARENkT �USING�IT�

*T� IS�BASED�ON�THE�CONCEPT�OF�
ELECTRONIC� PAGES
� AND�ALLOWS�TEXT�AND�
GRAPHICS�AND�SOUND�TO�BE�
INCORPORATED�ON�ANY�PAGE
�ALONG�WITH�
BUTTONS�TO�BRANCH�TO�OTHER�PAGES��
1OWER1ACKER�CAN�BE�USED
� SO�YOU�
CAN�FIT�MORE�ON�A�DISK
� AND�THINGS�
LIKE� PAGE�COLOUR
�TEXT�AND�TEXT�BOX�
COLOUR
� DROP�SHADOWS�AND�BORDERS�
ARE�ALL� TOTALLY�UNDER�YOUR�CONTROL�
.&%�AND�4OUND5RACKER�ARE� BOTH�
SUPPORTED
� SO�YOUk LL� HAVE�NO�PROBLEM�
INCORPORATING�MUSIC� INTO�YOUR�MAG�

$'*#+',"#0
#Y�+OEL�4WANK�
1%4OFT�DISK�7���
5HIS� ����SHAREWARE�PROGRAM� IS�THE�
NEAREST�THING�TO�95REE�FOR�THE�"MIGA�

95REE�IS�A�FAMOUS�1$�DISK�NAVIGATION�
UTILITY�FROM�THE�DAYS�WHEN�8INDOWS�
WAS�JUST�A�GLIMMER�IN� #ILL�(ATESk�
WALLET
� AND� IS�WELL� LOVED�BY�ALL�WHOkVE�
USED� IT��"LTHOUGH�'ILE.INDER�IS�
OBVIOUSLY�DIFFERENT�IN� SOME�WAYS�	WE�
WOULDNkT�WANT�ANY�NASTY�COPYRIGHT�
LAWSUITS
� NOW�WOULD�WE
� IT�IS�EASY�TO�
USE
� AND�MAKES�FINDING�FILES�AND�
MOVING�THEM�ABOUT�A�DREAM�� *T�HAS�
ITS� LIM ITATIONS�THEREkS�NO�FACILITY�TO�
VIEW� *''�GRAPHICS
� ALTHOUGH�YOU�CAN�
VIEW�TEXT�FILES��BUT�THAT�S� NOT�THE�
POINT��5HE�POINT�IS�THAT�EVERYONE�WITH�
A�HARD�DISK�SHOULD�HAVE�A�COPY�OF�
THIS� PROGRAM�

*&�
#Y�4TEFAN�#OBERG�
7ARIOUS�SUPPLIERS
0,
� SO�FILE�COMPRESSION�UTILITIES�
ARENkT �THE�MOST�EXCITING�THINGS� IN�THE�
WORLD�� #UT�THEY�ARE�CERTAINLY�
NECESSARY��AS�ANYONE�WHOkS�
DOWNLOADED� A� NON�COMPRESSED� FILE�
FROM�A�BULLETIN� BOARD�WILL�TELL�YOU��
"LTHOUGH� NOT�THE�MOST�WIDELY�USED�
PROGRAM� 	AN�ACCOLADE�WHICH�GOES�TO�
THE�OLDER�-)"RC

� ITkS�BY�FAR�THE�
FASTEST�COMPRESSION�UTILITY�THAT� *�VE�
COME�ACROSS��AND
� IN�FACT
� IT�CAN�BE�
PERSUADED�TO�PRODUCE� -)"RC��
COMPATIBLE�FILES� IF�YOU� CAN�MASTER�ITS�
RATHER�COMPLEX�COMMAND� SYNTAX�

2&#�����.�!)�%#
#Y�$LIFF�%UGAN
'ISH�%ISK����
�SUPPLIED�BY�6NIQUE�
$OMPUTING
*F�YOUkVE�UPGRADED�FROM�A�
$OMMODORE�$���TO�THE�"MIGA
�OR� IF�
YOU�RE�NOSTALGIC�FOR�THE�BYGONE�DAYS�
OF�COMPUTING
� THIS�ONE�S�AN�ABSOLUTE�
jMUST�HAVE��

*TkS� A�SUPERB�$���EMULATOR
�
WHICH�PROVIDES�AN�ALMOST�EXACT�COPY�
OF�THE� REAL� THING�ON�YOUR�"MIGA��"ND�
REGISTERED� USERS� 	THE� REGISTRATION�FEE�
IS�ABOUT����
� RECEIVE�A�HARDWARE�
INTERFACE�WHICH�ALLOWS�YOU�TO�USE�
YOUR�$��kS�DISK�DRIVE�AND� PRINTER��
AND�SOFTWARE�WHICH�DUMPS�THE�$��kS�
30.�TO�FLOPPY
� SO�THAT�YOU�ARE�
GUARANTEED� ����PER�CENT�
COMPATIBILITY�

2&#�#*#!20-,'!� � 7�
 --)
#Y�-INDA�-ULLIE�
1%4OFT�DISK�7���
*�JUST�HAD�TO� INCLUDE�THIS�ONE��NOT�
BECAUSE� IT�S�GREAT
� BUT�BECAUSE� IT�IS�
PROBABLY�THE�NAFFEST�SHAREWARE�
PROGRAM�OF�THE�YEAR�

*N� IT
�YOU�CAN� RECORD�EVERY�
NAUSEATING�DETAIL�OF�YOUR�NIPPERkS�
GROWTH�TO� SPOTTY�ADOLESCENCE
� AND�
EMBARRASS�THEM�BY�NOT�ONLY�TELLING�
BOY�GIRLFRIENDS�ALL� ABOUT�THEIR�
FORMATIVE�YEARS
� BUT�ALSO�BY�PROVING�
THAT�YOUkRE�A�COMPLETE� NERD� AND�HAVE�
KEPT�ALL� THE�DETAILS�ON� A�	BY�THEN
�
COMPLETELY�OUTDATED�COMPUTER�� *TkS�
UNBELIEVABLY�TACKY�

*AN�8RIGLEY
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COVERED� BY� *N�)OME� 8ARRANTIES� �� THAT� REQUIRES� SERVICE� IN� THE�
YEAR� IS�COLLECTED� '3&&�0'�$)"3(&� 	6,�.AINLAND� ONLY
�� 3EMERR�
AT� )ARWOODS�WE� CHARGE� NO�MORE� FOR�THIS� (0-%� SERVICE�� 5HE� FAS�
TURNAROUND�POSSIBLE�IS�(6"3"/5&&%�BY�OUR�08/�4&37*$&�&/(*/&&�
5&$)/*$"-� 4611035�� :OU� WILL� BE� GIVEN� OUR� &XCLUSIVE� 5ECHR�
4UPPORT�1HONE�/UMBER�TO�CALL�SHOULD�YOU�REQUIRE�ANY�HELP�OR�AD�
ON�ANY�ASPECT�OF�THE�SYSTEM�YOU�HAVE�PURCHASED�
.*/*.6.� ��� .0/5)� )"3%8"3&� 8"33"/5:�� *TEMS� PRO=�
FAULTY� WITHIN� ��� DAYS� OF� PURCHASE� ARE� REPLACED� WITH� /&8� 6F��
UNLESS� OTHERWISE� STATED�� 'OR� THE� GUARANTEE� PERIOD
� WARRANTY�SER�
WILL�BE�COMPLETELY�'3&&�0'�$)"3(&�*SOME�ITEMS�ARE���YR�WARRAR�
:063� 4:45&.� 3&"%:�50�(0�� "LL� MAIN� HARDWARE� PRODUCTS� CR�
WITH�MAINS�PLUGS�AND�LEADS� JUST�CONNECT�UP�AND�USE�STRAIGHT�AW_

#:� 1)0/&�� 1HONE� OUR� 0RDER� )OTLINE� WITH� YOUR� "CC�
7ISA
� .ASTERCARD� 4WITCH� OR� -OMBARD� $REDITCHARGE� $�
QUOTING� NUMBER� � � EXPIRY� DATE� 	.OST� %IXONS
� $UR�
/"4$3� AND� OTHER� �STORE�� CARDS� ARE� -OMBARD� $REDITED�
AND�ARE�HAPPILY�ACCEPTED�BY�US



#:�1045��.AKE�CHEQUES
�BANKERS�BUILDING�SOCIETY�DRAFT�
POSTAL� ORDERS� PAYABLE� TO� (03%0/� )"38$�
$0.165&34�� 	1ERSONAL�BUSINESS� CHEQUES� TAKE� �DAYS�
CLEAR� FROM� DAY� O F� RECEIPT� WHEREUPON� YOUR� ORDER� WILL�
DESPATCHED
�� 1LEASE� SEND� /AME
� "DDRESS
� AND� RR�
IMPORTANTLY� IF�POSSIBLE
�A�%AYTIME�5ELEPHONE�/UMBER�AL�
W ITH� YOUR� ORDER� REQUIREMENTS�� 1LEASE� CHECK� YOU�
ORDERING� FROM� OUR� LATEST� ADVERTISEMENT� BEFORE� POS

* . )

O 7 J# �
� � � �j

�) %#�
S O 5 T W AW A R E

- I S T E D � B E L O W � I S� A� S A M P L E � F R O M � O U R � V A S T � R A N G E �
O F � S O F T W A R E � A T � C O M P E T I T I V E � P R I C E S � � * F � Y O U � N E E D � A�
P R O D U C T � N O T � L I S T E D � S I M P L Y � P H O N E � US� A N D � W E � W I L L �
BE� D E L I G H T E D � T O � Q U O T E � F O R � Y O U R � R E Q U I R E M E N T S �

WORD� PROCESSORS�PUBL I SHING
1EN� 1AL� 7���� ] � � � � �
'INAL � $OPY� **� 7���� ] � � � � �
,INDWORDS � �� ] � � � � �
8ORDWOR T H � 7���� ] � � � � � �
5RANSWR I T E � ] � � � � �
1ROWR I T E � ���� ] � � � � �
1AGEST REAM� 7���� ] � � � � � �
1ROFESSIONAL�1AGE7���� ] � � � � � �
1AGESET T ER � **� ] � � � � � �
4OF T$L I PS� $L IP� "R T � � �
$LASSIC� $L IP� "R T � ] � � � � �
1EOPLE� $L IP� "R T � ] � � � � �
$OL LECTORS� $LIP� "RT� ] � � � � �
"NIMAL � $L IP� "R T � ] � � � � �
&LECT R I C� 5HESAURUS� ] � � � � �

*� I N T E G R A T E D � T I T L E S �
.INI � 0F F I CE�
(OLD� %ISK� 0F F I CE

] � � � � �
] � � � � �

D� A� T� A� B� A 4� E� 4� *
)OMEBASE� ] � � � � � �
4UPERBASE� �� 1ERSONA�� ] � � � � � �
(ALLERY�1ICTORIAL�4LIDE�4HOW�%#� ] � � � � �
*� $"%� �� ST RUCTURED� DRAWING� \
* NT RO� $"%� 1LUS�
9�$"%� �����
1ROFESSI ONAL � %RAW

] � � � � � �
] � � � � � � �
�� ] � � � � �

V I D E O
4CALA� ����
4CALA� 1ROFESSIONAL �
#ROADCAST � 5I T L ER � ��
1RO� 7IDEO� 1OST �
7IDEO� 4TUDIO� 7�

] � � � � �
] � � � � � �
] � � � � � �
] � � � � � �
] � � � � � �

%E L UXE � 1A I N T � �� _������
#EAL � �%� 1 R O F ESS I ONA L �
5U R BO � _������
"R T � %EPA R TMEN T �
1 R O F E S S I ONA L � 7 �� _�������
%$57� $OMPOS I T E � 7I DEO �
�� �# I T � (RAPH I CS �
4YS T EM� 	1"-
 � _�������
*MAG I NE � ���� _������

UT I L I T IES� �� DEVELOPMENT
%I SK � .AS T E R � 7�� _��
���
2UA R T E R BAC K � 7�� _��
���
2UA R T E R BAC K � 5 O O L S _ � � 
 � � �
%OS�� �%OS � _��
��
&ASY� "MOS � _�����
"MOS � 5HE� $R EA T O R � _��
���
"MOS � $OMP I L E R � _��
���
"MOS � �%� _�����
/EW4"4� -ATTICE�$7�� _�������
%EVPAC� �� _��
��
% I R E C T O R Y � 0PUS� _��
��

MISCEL LANEOUS
(#� 3OUT E � 1LUS� _������
1 R O F E SS I ONA L � $ALC�_���
��

GAMES� �� ENTER TAINMENT
1HONE�FOR�ACCESS�TO�OUR�MASSIVE�
COMPETITIVELY�PRICED� RANGE� NOW�

�)%#�
C ? Q W � B ; 7 C � � A D I � T I T L E S � ::�TO �:;��

'0 3 � & % 6 $ " 5 *0 / � � � E N G LIS H � _�����
M IC RO � M A THS � �� TO � ($4&� S TANDA RD S � _������ � � M A TH S � _������
M IC RO � E N G LIS H � �� TO � ($4&� S TA N D A RD S � _������ / J � F RE N C H � _��
���
M IC RO � F RE N CH � �� TO � ($4&� S TA N DA RD S � _������ "% *� T I T L E S � � � TO � � �
M ICRO� GERMAN� �� TO �($4&� STANDARDS� _��
��� 8 
 � � � E N G LIS H �
P R IM A RY � M ATHS� �� � TO ����S� _������ 7 
T��� 8 � M A TH S �
MEGA� M ATHS� p� "� LEVE L� _������ C 
d ��� F RE N C H �
READ ING � AND� W R I T IN G � " = � � F I R S T � S H A P E S � �� �� O�
COURSE� �� OVER� � �S� _ � � � � � ? 
 � P U Z Z LE � S T O R Y � B O O K�� �
COM PEND IUM � S IX � _������ � � D IN O S A U R � D IS C O V E R Y � K I T � �� � TO � �
FUN � SCHOO L� �� SO FTW A RE �� �QR�
CHOOSE� �� UNDER� � �S 
� � TO � �S � � �
OR� � TO�� �S 
� O N LY � � �_������ EACH

_������
_������
_������
_��
���
_������
_�����

F I R S T � LE T T E R S � AND � W O RD S � �� � TO � � _������

TO� ($4&� i" i� QR?LB?PBQ

� TO �

"MIGA�FOR�#EGINNERS� S��
��
(ETTING�THE�MOST�FROM�YOUR�"MIGA� S��
���
"MIGA�.ACHINE�-ANGUAGE� S��
��
"MIGA�%04�INSIDE�AND�OUT� S��
��
"MIGA�)ARDWARE�REFERENCE�MANUAL� S��
���
"MIGA�$�FOR�BEGINNERS� S��
��
0THER�#OOKS�� ���CALL�US�WITH�YOUR�REQUIREMENTS

E - O �4UPER�PIE
3OMBO�7IDI� ��

ACCESSORIES
� � $OLOUR�1IC�1LUS� _���
���

_���
��
+� CCN6**�66��*6�� � T � _��
��
&4�-6�"MAS���4OUND�4AMPLER���.IDI�
O# �� � *NTERFACE�INC�.ICROPHONE�_��
���
�_ 
�g�"UDIO�&NGINEER�1LUS

4OUND�4AMPLER� _�������
a g �5ECHNOSOUND�5URBO�
M$� �4OUND�4AMPLER� _�����

0 �.IRACLE�KEYBOARD�MUSIC�TEACHING�
SYSTEM�FOR�THE�"MIGA� _�������
.USIC�9�	FULL�VERSION� ����WHILST�
STOCKS�LAST
� _�����

	 � ] �.IDI� INTERFACE���PORT�WITH�TWO�
CABLES� _�����

� E � �4UPER�+".� _�����
#ARS���1IPES�1ROFESSIONAL�_���
���
4TEREO�4PEAKERS�WITH�A� _������
SEPARATE�POWER�SUPPLY�

? �1OWER�.ONO�)AND
)ELD�4CANNER� _�����
1OWER�$OLOUR�)AND�
)ELD�4CANNER� _������
4HARP�+9�����$OLOUR�

$ 0 �'LATBED�<"��1APER�SIZE>� _�������

J�U�� 1RO(EN���1ERFECT�HIGH�QUALITY�
b � ENTRY� LEVEL�TRUE�VIDEO�SIGNAL�

p� GENLOCK� _�����
<�e � � � 3OCGEN�1LUS� _������

d � .ULTI�CONNECTION�CABLE�KIT�FOR�
ALL�GENLOCKS� _�����

&�)2�.ICROSWITCHED�MOUSE�_��
���
\ $ + � �)2�.ICROSWITCHED�MOUSE�INC�

��.OUSE�.AT���)OLDER� _������
J�/AKSHA�.ICROSWITCHED�MOUSE�
WITH�.AT���)OLDER� _��
���
J�)IGH�2UALITY�MICROSWITCHED�
��0PTICAL�MOUSE� _�����
��)2�.ICROSWITCHED�5RACKBALL_������
��4UPERB�"UTOMATIC�.OUSE�AND�
J�+OYSTICK�4WITCHER� _������

_ � �,$4�1OWERBOARD�1LUS����,�3".�
����<1LEASE�STATE�"����OR�PLUS�WHEN�
9U��ORDERING��NOT"����COMPATIBLE>

/OW�SUPPORTS�MOST�HARD�DRIVES��
\ G �SUPPLIED�WITHOUT�%04� _�������

\�$ � �SUPPLIED�WITH�%04������_�������
\�2 @ � ���������������ADAPTOR� _������

(71�����1$�EMULATOR�CARD�FOR�
"����)%������	NO�%04
��4IMPLY�
��PLUGS�INTO�YOUR�(71�DRIVE�_�������

�Sf1REMIER� $ONTROL�$ENTRE���.ONITOR�
@� &1*INTH�WITH�SHELF�

\� O � i 'eR�"MIGA�"���� _������
�� � � 'OR�"MIGA�"���� _������

4 4 ;IPSTICK�AUTOFIRE� _������
� �4 � �$OMPETITION�1RO�4TAR�AUTOFIRE
�
4C�f�BURSTFIRE���SLOW�MOTION� _������

'ULL�RANGE�OF�2UICKJOY�AND�OTHER�
MAKES�STOCKED��� CALL�FOR�PRICES

-"/,����4ONY������%4%%� _�
���
I� ���4ONY������%4�%%� _������
*� 7 � �$ERTIFIED�#ULK�%ISKS�WITH� LABELS��

���WITH� LIBRARY�CASE� _�
���
\� ���%ISKS���ONLY���� _������
*� ����%ISKS�ONLY���� _������

�����%ISK�)EAD�$LEANER�ESSENTIAL�
FOR�RELIABLE� LOADING� _����

�:@�>:�.:9>,.>�?=	

7 * - � � �� @@@@@
HY�NOT�TAKE�A�TRIP�OUT�TO�VISIT�US�AND�SEE�OUR�FULL�ADVERTISED�RAR�
D� MORE
� AVAILABLE� AT� THE� 4".&� $0.1&5*5*7&� 13*$&4�� 	1IE�
E�OPENING�TIMES
�5HERE�S�PLENTY�OF�'3&&�PARKING�NEARBY� TOO�

) 08 � 50 � ' * / % � 6 4 � � � �

p 0 1 & / * / ( � 5 * . & 4 �
������� U N T IL� ����� . ONDAY� TO � 4A TU RDAY�

8 EDNESDAYS� �� ����� U N T IL� ����



����� (��)#%'�+
�D09A?6B2��(52�36>?@�2B2>� ���� �%��
2:A9.@<>�3<>�@52��:64.
�+693�&22?�
@.82?�@52�B9J�*<>@2D�3<>�.�?=6;

&AVING�SPENT�HOURS�TAKING �
1$�EMULATORS� IN�AND�OUT�
OF�"���S�AND�"����S�
	FOR�MY�*SSUE���� ROUNDUP�

OF�"MIGA�1$�EMULATORS

� THE�PHONE��
CALL�FROM�(ERMAN�BASED�7ORTEX�
CAME�AS�QUITE�A�SURPRISE��5HEY�
WANTED�TO�GIVE�"MIGA�4HOPPER�A�
WORLD�EXCLUSIVE�ON�THE�FIRST�����
EMULATOR�FOR�THE�"MIGA�����
������
OR������� /AMED�AFTER�THE�RECENTLY��
LAUNCHED�����MODEL
� THIS�NEW�
(OLDEN�(ATE������4-$�REPRESENTS�
THE�ULTIMATE� IN�EMULATION�� �A�1$�FOR�
"MIGA�USERS�WHICH�WILL� PERFORM�AS�
WELL�AS�ANY�����BASED�MACHINE�WITH�
THE�SAME�SPECIFICATIONS�

5HIS� REALLY�REPRESENTS�A�MAJOR�
LANDMARK
� AND�A� REAL� THORN� IN� THE�
SIDE�OF�ALL�OF�THOSE�1$� HACKS�WHO�
MAKE�DISPARAGING�REMARKS�ABOUT�OUR�
FAVOURITE�MACHINE�� *T�MEANS�WE�CAN�
PERFORM�ALL� OF�THE� SO�CALLED� jINDUSTRY�
STANDARDk� ROUTINES�AND� RUN� THE� USUAL�
QUOTED� PACKAGES�JUST�AS�FAST
� OR�
EVEN� FASTER
� THAN� 1$S�THEMSELVES�

,-02-,�1'��+'.1�2#121��
�,"��**�2&�2
/O�DOUBT�YOU
� AS� *� DO
�GET�FED�UP�
WITH� ALL�THE� RHETORIC� ABOUT� l/UMBER�
OF�SCREEN� COLOURS�� AND� l$OMPARED�TO�
A�BASIC�95���m 
� AND� l8HICH�VERSION�OF�
8INDOWS�ARE�YOU�RUNNING m ��8ELL
�
COP�THIS
� THE�(OLDEN�(ATE����4-$�
RUNS� AT�A� BLISTERING�/ORTON�4*� OF�����
5HATkS� RIGHT
� ���TIMES�FASTER�THAN�A�
STANDARD� *#.�1$�� /OW�THINK�ABOUT

THE�FACT�THAT�A�STANDARD�"MIGA�����
COMES� OUT�AT�ABOUT����
� AND�YOU�GET�
SOME� IDEA�OF�THE�SPEED�� *T� IS� ���
TIMES�FASTER�THAN�AN�"MIGA����
� HALF�
AS�FAST�AGAIN�AS�THE�"MIGA������AND
���� TIMES�FASTER�THAN�THE�(OLDEN�
(ATE����
� THE�JEWEL� IN� THE�CROWN�OF�
MY�EARLIER�1$�EMULATION� REVIEW�� *F�YOU�
WANT�TO�ENGAGE� IN� SOME�SERIOUS�
NUMBER�CRUNCHING
� THEN�A�SOCKET�IS�
PROVIDED� FOR�AN� OPTIONAL� �����SX����
ARITHMETIC�COPROCESSOR�

5&�2�"-�7-3�%#2�
*� HAD� HALF�EXPECTED�THIS�NEW�PRODUCT�
TO�BE�A�SIMPLE�DEVELOPMENT�OF�THE�
����BOARD
� BUT�NOT�SO��5HIS� IS� A�
COMPLETELY�NEW�DESIGN
� AND�AS�WE�
HAVE�COME�TO�EXPECT�FROM�(ERMAN�
ENGINEERING
�7ORTEX�HAS�PRODUCED�AN�
OUTSTANDING�PIECE�OF�KIT�� 5HE�SIX�
SANDWICH�BOARD� IS�MAGNIFICENTLY�PUT�
TOGETHER
� AND� FITS� ACROSS�A�;ORRO�*4"�
BUS�SLOT�IN�THE�����kS�MOTHERBOARD��
*NSTALLATION� IS� AS� PER�THE����
� AND�
REQUIRES�THE� REMOVAL�OF�THE�������
$16� IN� ORDER�TO� INSTALL� A�$16�
ADAPTER��5HIS� IS� A� SIMPLE�DOUBLEd
SIDED�SOCKET�INTO�WHICH� THE������� IS�
PLUGGED
� AND�THEN� THE�WHOLE�UNIT� IS�
REPLACED� IN� THE�MOTHERBOARD��5HE�
ADAPTER�IS� NEEDED�TO�ACCOMMODATE�
A�CAPACITOR�ACROSS�TWO�OF�THE� PINS�OF�
THE�$16
� A� NECESSARY�ADDITION�WHICH�
ENABLES�THE�CARD� TO�OPERATE�BUT�IN�NO�
WAY�AFFECTS�THE� NORMAL�WORKING�OF�THE�
"MIGA�� 	5HIS�MODIFCATION� IS�ONLY�
NECESARY�ON�THE�"�����


8ITH� THE�CARD�AND� ADAPTER
�YOU� ALSO�
GET�THE� SOFTWARE�AND�MANUAL�

�""#"��"4�,2�%#1
5HE�MANUAL� IS�THE� USUAL�MULTId
LANGUAGE�OFFERING�WITH�OVER�����
PAGES�DEDICATED�TO�EACH��5HE�
&NGLISH� IS� IMPECCABLE
�WRITTEN� IN�
EASY�TO�FOLLOW
� LOGICAL� LANGUAGE
� AND�
NOT�OVERBURDENED�WITH� TECHNICAL�
JARGON�� 1HOTOGRAPHIC� AND�TEXT��
SUPPORTED�DESCRIPTIONS�MORE�THAN�
ADEQUATELY�DESCRIBE�THE� INSTALLATION�
PROCESS
� AND�A�TEXT�FILE�ON� THE�
�(OLDMINE�� SOFTWARE�CAN� BE� PRINTED�
OUT�TO�HELP�WITH�THE� INSTALLATION�OF�
THE� SET�UP�PROCEDURES�� *�MUST�ADMIT

*� NEVER� REFERRED� TO�EITHER�UNTIL� *� HIT�A�
PROBLEM
� AND�THEN� A�QUICK� REFERENCE�
TO�THE�MANUAL� PUT�ME� RIGHT��5HE�
TECHNICAL� REFERENCE� SECTION� IS�
EXTREMELY�COMPREHENSIVE
� PROVIDING�
ANY�TECHNO�FREAKS�WITH� ALL� THE�DATA�
THEY�LL� EVER�NEED�FOR�POSSIBLE�
CUSTOMISING�OR�PERIPHERALS�

5HE�SOFTWARE�WAS�A�DODDLE�TO�
INSTALL� ON�MY�"MIGA� HARD�DISK
� AND�
WITHIN� A� FEW�DAYS�OF�USING
�WAS�
REPLACED� BY�AN� UPDATED�VERSION��5HIS�
SHOWS�THAT�7ORTEX� IS�CONTINUING�TO�
IMPROVE�THE� PRODUCT�PERFORMANCE�

+#+-07�*',%#01�-,
5O�GET�THIS�BEAST�GOING
�WE�OBVIOUSLY�
NEED�SOME�ONBOARD�MEMORY��5HERE�
IS�NO�SKIMPING� IN�THIS�QUARTER
� AS�THE�
BOARD�COMES�WITH��.B�OF�3".��
1ROVISION� IS�MADE�ON�THE�CARD� FOR�THE�
INSTALLATION�OF��.B�OR��.B�4*..�
MEMORY�MODULES
� ENABLING�THE�
7ORTEX�TO�BE�EXTENDED� TO� ��.B�

'LEXIBILITY�IN�THE�DESIGN� OF�THE�
BOARD� ALLOWS�YOU�TO�USE�UP�TO��.B�OF

(OLDEN�(ATE� 3".� AS�AUTOCONFIGURING�
"MIGA�3".
� EXTENDING�THE�"MIGA�S�
CAPABILITIES�� -IKEWISE
� THE�(OLDEN�
(ATE�CAN�USE� UP�TO�HALF�OF�YOUR�
"MIGA�3".
� THOUGH� THE�PERFORMANCE�
OF�THIS�MEMORY�WILL� USUALLY�BE�SLOWER�
THAN�(OLDEN�(ATE�3".�� �UNLESS�
YOUkRE� HOOKED� UP�TO�AN�"����*

%UE�TO�THE�EXTENSIVE�FACILITIES�ON�
THE�(OLDEN�(ATE�SETUP�ROUTINE
� THE�
MEMORY�CAN� BE�CONFIGURED�TO�EITHER�
EXTENDED� OR�EXPANDED�� 4IMILARLY
� THE�
SERIAL� AND� PARALLEL� PORTS�CAN�BE�
CONFIGURED� AS�$0.��AND� -15��

13..-02�$-0�"'1)1
*F�YOUR�"MIGA� IS�EQUIPPED�WITH� A�HARD�
DISK
� THEN�A� HARD� DISK�PARTITION�
AND�OR�A� LARGE�"MIGA�%OS�FILE�CAN�BE�
DIRECTLY�ASSIGNED�AS�AN�.4�%04�
PARTITION��.4�%04�CAN�BE�BOOTED�
DIRECTLY�FROM�ONE�OF�THESE�PARTITIONS
�
AND�A�TOTAL� OF����POSSIBLE�PARTITIONS�
CAN�BE� INSTALLED�

4HOULD�YOU� NOT�WISH� TO�DO� SO
�
THE�(OLDEN�(ATE�COMES�COMPLETE�
WITH� ITS�OWN� *%&� INTERFACE��5HIS�
MAKES� IT�POSSIBLE�TO�CONNECT�A�
SEPARATE�HARD� DISK�DEDICATED�TO�1$�
SOFTWARE
� OR�PARTITIONED� TO�EXTEND� THE�
CAPABILITIES�OF�YOUR�"MIGA�

5HE�CARD�OFFERS�THE�FACILITY�FOR�
USING�THE�"MIGA�DRIVES�AS�1$�DRIVES��
����m�"MIGA�DRIVES�ARE�SUPPORTED
�
ALONG�WITH�"MIGA�HIGH�DENSITY�DRIVES�
	FOUND� IN� LATER�"�����AND� ALL�
"����S
��8ITH�THE� ADDITION�OF�AN�
�����""�DISK�CONTROLLER
� UP�TO�THREE�
DISK�DRIVES�CAN�BE�PLUGGED�DIRECTLY�
INTO�THE�(OLDEN�(ATE��"LL� TYPES�OF�
DRIVES
� UP�TO� ����.B
� CAN� BE�
CONNECTED��5HIS�OPTION� OFFERS�HIGHER�
DISK�PERFORMANCE�THAN�USING�AN

# RRQ GW GGU MPI R�� 
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%ESIGNWORKS�SHOWS� ITS�CAPABILITIES
� HAVING�LOADED�QUICKER�THAN�EVER�BEFORE )ERE�WE�HAVE�THE�CLASSIC�8ORD�FOR�8INDOWS
� RUNNING�NO�WITH�PROBLEM�AT�ALL

1UT�A�TOP�OF�THE�RANGE�1$� IN�YOUR�"MIGA�WITH�THE�(OLDEN�(ATE�������

& � �&" ��,!())�+�U �",,.����� T�#�'.�+2�����



"MIGA�DRIVE��7ORTEXiS�PHILOSOPHY�OF�
OFFERING�THE� FLOPPY�CONTROLLER�AS�AN�
ADDITIONAL� EXTRA� IS�ONE� *� QUESTION��
4URE
� IF�YOU�WANT�TO�SAVE�AND� LOAD�
EVERYTHING�VIA� HARD�DISK
� FAIR�ENOUGH��
#UT� *� FEEL�THAT�THE�CONTROLLER�SHOULD�
HAVE�BEEN� INCLUDED� IN�THE�OVERALL�
PRICE
� PERHAPS�SURFACE�MOUNTED�FOR�
HIGHER�RELIABILITY�

(3"1)*$4�!)1(�0%+*
%ISPLAY�QUALITY�CAN� BE�THE�DECIDING�
FACTOR�FOR�MOST�1$�EMULATORS��"�CARD�
MAY�HAVE�A����� RUNNING�A���.)Z
�
BUT� IF�THE�DISPLAY�PERFORMS� LIKE� A�TIRED�
OLD�;9��
� THEN�WHO�CARES� IF�IT�HAS�
����MEGS�OF����NANOSECOND�MULTIc
PORT����BIT�HYPER�VELOCITY�3". �5HE�
(OLDEN�(ATE�EMULATES�MOST�OF�THE�
POPULAR�VIDEO�DISPLAYS
� INCLUDING�$("�
IN� ���COLOURS
� )ERCULES
� 0LIVETTI
�
5OSHIBA�5�����AND� &("�7("�
MONOCHROME��5HESE�SCREEN�
EMULATIONS�ARE�QUITE�SLOW
� BUT�AN�
ACCELERATOR�WILL� HELP�TO�SPEED� UP�THE�
SCREEN� UPDATE�� 'LICKER�FIXING�CARDS�
WILL�CURE�THE�EYEBALL�ITCHING�INTERLACE�
THAT� IS�USED� IN� SOME�OF�THE�MORE�
POWERFUL� RESOLUTIONS�

5HE�ONLY�WAY�THAT�YOU� CAN� SEE�
THE�(OLDEN�(ATE� PERFORM� LIKE� A�TRUE�
���� IS�TO� USE�A�7("�CARD� IN� ONE�OF�
THE� *4"�SLOTS�� 4TAND� BACK� IN�
AMAZEMENT�TO�SEE�YOUR�FAVOURITE�
FLIGHT�SIM
� PERHAPS�'ALCON��
� IN� FULL�
DETAIL�WITH� ����COLOURS�OUT�OF�A�
PALETTE�OF����
����

)+*%0+.�0$!�-1�(%05
)AVING�JOINED�THE� CROWD�WHO�DECIDED�
TO� PURCHASE� A�MULTISYNC�MONITOR�	IN�
MY�CASE
� A� /&$�.ULTISYNC� **

� *T�HAS�
LOOKED� A� LITTLE�ABSURD� HAVING�A�
MONITOR�SERVING�THE�1$
� AND�A�
$OMMODORE�����4�ATTENDING�THE�
"MIGA�NEEDS��"LL�WENT�WELL� UNTIL� MY�
$OMMODORE�MONITOR�BECAME� POORLY
�
AND� *� CONTINUALLY�WENT�THROUGH�THE�
ABSURD� PROCESS�OF�SWITCHING�OFF�THE�
POWER
� SWAPPING�THE� LEADS
� AND� REc
BOOTING�WITH� THE� /&$�ATTACHED� TO�THE�
APPROPRIATE�7%6�OUTPUT�

"� PHONE�CALL� FROM�7ORTEX�MAY�WELL�
RESOLVE�THIS�PROBLEM
� HOWEVER
� AS�
THEY�TELL�ME�THAT�THEY�HAVE�DEVELOPED�
A�DEVICE�THEY�CALL� .ONITOR�.ASTER��
"PPARENTLY�THIS� IS�A�PIECE�OF�
HARDWARE�WHICH�CONNECTS�BETWEEN�
THE�(OLDEN�(ATE� CARD
� THE� *4"�
GRAPHICS�CARD
� AND�THE�"MIGA�3(#�
OUTPUT��5HIS�DEVICE�WILL� BE�KEYBOARD�
CONTROLLABLE
� AND�ENABLE� INSTANT�
SWITCHING�FROM�"MIGA�TO�1$�� *� HAD�
HOPED�TO� INCLUDE�THIS� KIT� IN� THE�
REVIEW
� BUT�UNFORTUNATELY�DEADLINES�
PREVAILED��8ATCH� THIS�SPACE�

/+"0��+),�0%�%(%05
"LONG�WITH� THIS� LUSH�CARD
�7ORTEX�
KINDLY�SENT�ME�A� ���.B�HARD� DISK�
FULL� OF�WONDERFUL� PROGRAMS��8INDOWS�
���� LAUNCHED� INTO�ACTION�WITH�A�
COLLECTION�OF�ICONS�HERALDING�THOSE�
FAMOUS�APPLICATIONS�WE�ALL� KNOW�OF�
AND� LUST�AFTER��5HE�ONLY�PROBLEM�WAS

THAT�THE� DAMN�THING�WAS�ALL� IN�
(ERMAN
� AND�ONLY�HAVING�8INDOWS�
���
� *�WAS�SOMEWHAT�STUCK�� /OT�TO�
BE�DAUNTED
� *�WENT�DOWN�TO�MY� LOCAL�
DEALER
� %AVID� #ELL�OF�.ICROTEC� IN�
.ORPETH
� AND� HE�QUICKLY�SAVED�THE�
DAY�BY�PROVIDING�THE� NECESSARY�DISC�
TO�CONVERT�ALL� THIS�GOBBLEDY�GOOK� INTO�
&NGLISH��5HE�POOR�MAN�MUST�BE� SICK�
OF�THE� SIGHT�OF�ME�

&VERYTHING�WORKED� LIKE� A�DREAM��
5HE�SPEED�WAS� BLISTERING
� AND�THE�
PERFORMANCE�FAULTLESS�� *F�YOU� ARE�
ACCUSTOMED�TO�OPERATING�A�1$
� AS� *�
DO�AT�WORK
� *� CAN�HONESTLY�SAY�THIS�
COMPARED�MORE�THAN� FAVOURABLY�WITH�
THE� HUMBLE�����WHICH� SITS�ON�MY�
DESK�AT�WORK�

%URING�THE�TIME�THAT� *� HAVE�BEEN�
THROWING�SOFTWARE�AT�THE����4-$
�
ONLY�ONE�THREW� IT�BACK�AT�ME��5HIS�
WAS�'����3ETALIATOR�THE�PLANE�
REFUSED�TO�TAKE�OFF�� *� ALSO�FOUND� THAT�
THE� RE�BOOTING�SEQUENCE�	WITH� ALL� ITS�
MEMORY�CHECKS
� OCCASIONALLY�
DECIDED�THAT�*T�DID� NOT�WANT�TO�GO�ANY�
FURTHER
� BUT�THIS�WAS�CURED�BY�SIMPLY�
RE�BOOTING�AGAIN��"PART�FROM�THESE�
MINOR�QUIRKS
� THE�ENTIRE�MACHINE�WAS�
AS�STABLE�AS�ANY� hREALi� *#.� 1$��
COMPATIBLE�ON�THE�MARKET�

)�'!�5+1.�)%* �1,
5HEREiS�NOT� REALLY�A� LOT�TO�SAY
� THIS� IS�
hSTATE�OF�THE�ARTi 
� QUALITY�KIT
� THAT�
DOES�EVERYTHING�THAT� IT�CLAIMS�TO�DO��
"N�"MIGA�THAT�WILL� ALSO�DO�ANYTHING�
THAT�EVEN�THE� BEST�OF�THE�1$�WORLD�
CAN�OFFER
� BUT�WITH� THE� ADDED�ABILITY�
TO�SWITCH�FILES�BETWEEN�EACH� OTHER�� �
AND� ALL� UNDER�ONE� LID�� *� LOVE� IT
� *�
DESPERATELY�WANT�ONE
� BUT� *� HAVE�
KEPT�THE� STING� IN�THE�TAIL� UNTIL� THE�
END�� THE�PRICE��"T�_����THIS� IS� A� LOT�
OF�MONEY��:OU�GAIN�ALL� THE�BENEFITS�OF�
NOT�NEEDING�A�WHOLE� NEW� LOAD�OF�KIT�IF�
YOU� BUY�A�SEPARATE�1$
� OCCUPYING�ALL�
THAT�ADDITIONAL� SPACE�� #UT�WITH� THE�
PRICE�OF�1$S�TUMBLING
� AND����SXS�
WITH� MONITOR
� 47("
�BIG�HARD� DISK
�
AND�A�BUNDLED� PACKAGE�OF�SOFTWARE�
CURRENTLY�GOING�FOR�AROUND�_���
�YOU�
HAVE�TO�ASK�YOURSELF�� IS�THIS� REALLY�
GOOD�VALUE�FOR�MONEY � *iM� NOT�SURE��
8ERE�7ORTEX�TO�OFFER�THIS� PACKAGE� FOR�
A�COUPLE� OF�HUNDRED� POUNDS� LESS
�
THEY�WOULD� IN� ALL� PROBABILITY�SELL� SO�
MANY�THAT�THE� INCOME�WOULD�
SUPERSEDE�THE� LIKELY�SALES�AT�THIS�
CURRENT�PRICE�� 0NLY�CONJECTURE� 	AND�
TIME
�CAN� ANSWER�THIS�QUESTION�
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4TART6P "PPLICATIONS� "PPLICATIONS��

/OT�AS�GOOD
� OF�COURSE�AS�OUR�"MIGA�(6*
� BUT�AT� LEAST�(26-7>:�WORKS�AS�AS�A�
POOR�SECOND�BEST�� *�JUST�WISH� *� COULD�GET�THIS� RESOLUTION�WITHOUT�INTERLACE�

&�.#+*� �1/0%*#
"5�� �5HIS� IS�THE�SECOND�GENERATION�

OF�1$�COMPUTERS�THAT�EMPLOY�
FASTER�PROCESSORS�AND�EVEN�
ADDRESS�MEMORY�IN� ���OR����
BITS��5HE�PROCESSORS� INVOLVED�
ARE�THE������
� h���
� �����AND�
����
� 5HESE�CAN�BE�CLOCKED�AT�
ANY�THING�UP�TO����.HZ�AND�CAN�
BE� UP�TO� ���TIMES�FASTER�THAN� A� C�
SLOW�95�

.%"�� �.ONOCHROME� %ISPLAY
"DAPTER�� "�GRAPHICS�ADAPTER� IS�A�
PIECE�OF�HARDWARE� THAT�ALLOWS�A�
1$�TO�DISPLAY�ITSELF�� .%"� IS�
.ONOCHROME
�WHICH�ONLY�ALLOWS�
TEXT�TO�BE�DISPLAYED�� (RAPHICS�
ARE� NOT�SUPPORTED�

)ERCULES�� �5HIS� IS�A�GRAPHICS�
ADAPTER�THAT� IS�VERY�SIMILAR�TO�
.%"
�WITH� THE�SMALL� DIFFERENCE�
THAT� IT�CAN�SUPPORT�GRAPHICS�

$("�� �4TANDS�FOR�$OLOUR�(RAPHICS�
"DAPTER�� 5HIS�TYPE�OF�ADAPTER�
ENABLES� A�1$�TO�DISPLAY�IN�
COLOUR
�WITH�UP�TO����COLOURS�OF�
TEXT
� OR�UP�TO���COLOURS� IN�
GRAPHICS�WITH�A� RESOLUTION� OF�
���X����OR���COLOURS�WITH� A�
RESOLUTION�OF�����BY�����

&("�� �&NHANCED�GRAPHICS�ADAPTER��
5HIS�GRAPHICS�ADAPTER�ALLOWS�
MUCH�GREATER�GRAPHICS�POWER�
THAN�A�$("�CARD
� SUPPORTING�UP�
TO� ���COLOURS�WITH� A� RESOLUTION�
OF�����BY�����

7("�� �7IDEO�GRAPHICS�ARRAY��5HIS� IS�
THE�MOST�POPULAR�OF�GRAPHICS�
ADAPTERS� IN�THE�1$�WORLD
�
CURRENTLY�THE�FLAGSHIP�OF�1$�
GRAPHICS�� *T�ALLOWS�MORE�MEMORY�
TO�BE�FITTED� TO�THE�CARD� 	4UPER�
7("
�TO�ENABLE�A�MAXIMUM�
DISPLAY�OF�����COLOURS�OUT�OF�A�
PALETTE�OF����
����WITH� A�
RESOLUTION� OF������BY������5HIS�
ALL�MIGHT�SEEM�VERY�NICE
� BUT

ANY�SOFTWARE�EMULATION�OF�THIS�
ADAPTER�ON�AN�"MIGA�WOULD�
HAVE�TO� HAVE� ITS�WINGS�CLIPPED��
5HE�"MIGA�CAN�ONLY�DISPLAY����
COLOURS� AT�ITS� HIGHEST�RESOLUTION�
	����BY����
�� /ORMAL�7("�
ALLOWS�A�MAXIMUM�OF�����BY�
���
� SO�THIS� IS�ALL� THE�SOFTWARE�
EMULATIONS�WILL� SUPPORT�

*4"�#US�� �	*NDUSTRY�4TANDARD
"RCHITECTURE
�5HIS� IS�THE� PLACE�IN�
A�1$�WHERE�ALL�THE�EXPANSION�
CARDS� ARE�PLUGGED� INTO��"S�SUCH
�
IT�PERFORMS�A� RATHER�SIMILAR�
FUNCTION� TO�THE�;0330�SLOTS�ON�
AN�"�����OR������� *F�YOUiVE�
EVER�OPENED�UP�AN�"MIGA�����
�
YOU�WILL� SEE�ON�THE�TOP� LEFT�HAND�
AREA�OF�THE�MOTHERBOARD� THERE�
IS�A�FEW�EXTRA�EXPANSION�
SOCKETS��5HIS� IS�AN� *4"�BUS��"N�
95�1$�USING�THE� *4"�BUS�WILL�
COMMUNICATE�WITH�EXPANSION�
CARDS� IN� �� BITS� PER�DATA�
MOVEMENT
�WHERE�AN�"5�WILL�
COMMUNICATE� IN����BITS��
0CCASIONALLY
� i����1$S�WILL� HAVE�
&*4"�BUSES�	IN�OTHER�WORDS
� THE�
&XTENDED� *NDUSTRY�4TANDARD�
"RCHITECTURE
��5HIS�ALLOWS�THE�
PROCESSOR�TO�COMMUNICATE�WITH�
EXPANSION�CARDS� IN����BITS� PER�
DATA�MOVEMENT�

&XPANDED�MEMORY�� �8HEN�1$S�
WERE�FIRST�THOUGHT�OF
�THEY�WERE�
LIMITED�TO�BEING�ABLE�TO�ADDRESS�
���,�OF�MEMORY�� &XPANDED�
MEMORY�PROVIDED� A�WAY�ROUND�
THIS
� BUT�DUE�TO�THE�VERSATILITY�OF�
EXTENDED�MEMORY
� EXPANDED� IS�
NOT�AS� POPULAR�AS�EXTENDED�

&XTENDED�MEMORY�� �5HIS� IS�MEMORY�
ABOVE����,�ON�������
PROCESSORS� AND�ABOVE�� *T� IS�
USED� BY�MORE�APPLICATIONS�THAN�
EXPANDED�MEMORY��5HIS�TYPE�OF�
MEMORY�IS�USUALLY�A�FAIR�DEGREE�
FASTER�THAN�EXTENDED�

2HKM>Q�*HGBMHK�*:LM>K
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� FTER�MONTHS�OF�HYPE�AND�
SPECULATION
�$OMMODORE�
HAS�FINALLY� RELEASED�THE�
"MIGA�"����
�A�MACHINE�

WHICH� IT� IS�BADGING�AS�THE� l NEXT�
GENERATION� IN�"MIGA�TECHNOLOGYm ��
4PORTING��.B�OF�3".
� A�ZIPPY�
������PROCESSOR�RUNNING�AT������
.)Z
� TRUE����BIT�ARCHITECTURE�AND�
THOSE�INFAMOUS� j%OUBLE�"k�CUSTOM�
CHIPS
� THE�"MIGA�"�����CERTAINLY�
SEEMS�TO�BE�A�MACHINE�TO�BE�
RECKONED�WITH�

:OUkVE�PROBABLY�ALREADY�READ� THE�
SPECIFICATION�OF�THE�NEW�MACHINE� IN�
COUNTLESS�OTHER�ARTICLES� 	IF�YOU�
HAVENkT
� THEN�CHECK�OUT� LAST�MONTHkS�
ISSUE

� SO�WE�THOUGHT�WEkD� APPROACH�
THE�MACHINE�FROM�A�SLIGHTLY�DIFFERENT�
ANGLE��5HE�"MIGA�COMMUNITY�HAS�
BEEN�GETTING�ALONG�QUITE� SWIMMINGLY�
WITH�THE� jCLASSICk� �����.)Z��������
BASED�"MIGA�FOR�OVER�SEVEN�YEARS�
NOW
� SO� IS�ALL� THAT�EXTRA� POWER�REALLY�
NEEDED �8HAT�ADVANTAGES�CAN�THAT�
EXTRA�SPURT�OF�SPEED�GIVE �8ILL� IT�
SPEED�UP�RAY�TRACING �)OW�ABOUT��%�
MODELLING�AND�GENERAL� OPERATION �
/OW
� IN�WHAT�MUST�BE�ONE�OF�THE�
MOST� REVEALING� REVIEWS�OF�A�NEW�
"MIGA�EVER
�WE�PRESENT�THE�ANSWERS�
TO�THESE�QUESTIONS�AND�MORE���

 #,!&+�0)1
4OME�PEOPLE�SWEAR�BY�SYSTEM�
BENCHMARK�FIGURES
� SO�BELOW�YOUk LL�
FIND� A�SELECTION� OF�BENCHMARKS�FOR

YOU�TO�COMPARE��5HE�FIGURES�WERE�
TAKEN� FROM�BOTH� THE�"����AND�THE�
"�����USING�THE�1%�BENCHMARK�
PROGRAM
�"MIGA� *NTUITION�#ASED�
#ENCHMARKS�	"*##
�� �THE�SAME�
PROGRAM�THAT�WE�USED�TO�COMPARE�
THE�PROCESSOR�ACCELERATORS� REVIEWED�
IN� LAST�MONTH�S� ISSUE��"S� AN�
INDICATION� OF�HOW�THE�"�����
COMPARES�TO�A�������BASED�
MACHINE�	THE�"MIGA�EQUIVALENT�OF�A�
'ERRARI� '��

�WEkVE�ALSO� PRINTED�THE�
"�����RESULTS�FROM� LAST�MONTHkS�
ISSUE�	'IGURES����
�

"#1)2-.�.3 *'1&',%
"SK�VETERAN�.ACINTOSH� %51�USERS�FOR�
THEIR�MAIN�COMPLAINT�ABOUT�THE�
"MIGA�DESKTOP�PUBLISHING�SOFTWARE�
AND�YOU�LL� HEAR�THE�SAME�OLD�TUNE�
OVER�AND�OVER�AGAIN�� �WHY� IS�"MIGA�
%51�SOFTWARE�SO�SLOW �5HANKFULLY�
PROGRAMS� SUCH�AS�1ROFESSIONAL�1AGE�
CERTAINLY�DO�BENEFIT�FROM�THE�
"����kS�FASTER�PROCESSOR
� BUT�THE�
SPEED� INCREASE�STILL� ISN�T�ENOUGH�TO�
MAKE� USING�1RO1AGE�QUITE� AS�SMOOTH�
AND�ENJOYABLE�AS
� SAY
� .ACINTOSH�
2UARK91RESS��5HE�1RO1AGE�USER�
INTERFACE�CERTAINLY�BENEFITS�FROM�THE�
"�����S����BIT�OPERATING�SYSTEM�
THOUGH�� �1RO1AGE�S�NUMEROUS�
REQUESTERS�POP�UP�ONTO�THE� SCREEN�
FASTER�THAN�A� SPEEDING�BULLET��4CREEN�
UPDATE� IS�A�VAST� IMPROVEMENT�OVER�A�
STANDARD�"���
� BUT�YOU� CAN�STILL� BE�
LEFT�WAITING�A� LONG�TIME�WHEN�WORKING
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"LL� THE�BENCHMARK�FIGURES�WERE�FOUND�USING�THE�1%�PROGRAM�"*##

ON�DOCUMENTS�CONTAINING�A� LOT�OF�
$OMPUGRAPHIC�TEXT�

3UMOUR�HAS� IT�THAT�(OLD� %ISK�ARE�
SHORTLY�TO� RELEASE�UPDATE�VERSIONS�OF�
BOTH�1RO1AGE�AND�1RO%RAW�WHICH�WILL�
BE�ABLE�TO�BENEFIT�FROM�THE�
MACHINEkS�NEW�%OUBLE�"�CHIP�SET�� *N�
THEORY
� THIS�SHOULD�ALLOW�1RO1AGE�TO�
DISPLAY�PICTURE�BOXES� IN�FULL�COLOUR
�
INSTEAD�OF�THE�MONOCHROME�
REPRESENTATIONS�THAT�WEkVE�GROWN�
ACCUSTOMED� TO�� 3EST�ASSURED� THAT�
WEkLL� BRING�YOU� A�FULL� REVIEW�AS�SOON�
AS�THEY�ARRIVE�

"#1)2-.�4'"#-
5HE�"����kS�NEW�%OUBLE�"�CHIP�SET�
SHOULD� REALLY�COME� INTO� ITS�OWN�WHEN�
APPLIED�TO�DESKTOP�VIDEO�AND� INDEED�
ANY�APPLICATION� THAT� REQUIRES�
COLOURFUL� HIGH� RESOLUTION�GRAPHICS�TO�
BE�DISPLAYED� AT�HIGH�SPEED�� 6NLIKE�
PREVIOUS�CHIP�SETS
� THE� NEW�%OUBLE�"�
CHIP�SET� IS�CAPABLE�OF�DISPLAYING�
ANIMATIONS�AT�A�FULL� ���FRAMES�PER�
SECOND� REGARDLESS�OF�THE�DISPLAY�
MODE� 	PROVIDING�YOU� HAVE�THE�
MEMORY
� THEREkS� NO� REASON�WHY�YOU�
COULDN�T�ANIMATE�A����
����COLOUR�
�����BY����� PIXEL� BITMAP�
�� 5HIS�SORT�
OF�HIGH� SPEED� ANIMATION� CAPABILITY�IS�
CERTAINLY�GOOD�NEWS�FOR�BOTH�
ANIMATORS�AND�VIDEOPHILES�ALIKE
�
GIVING�RESOLUTIONS�MUCH�CLOSER�TO�
BROADCAST�QUALITY�� %ESKTOP�VIDEO�AND�
ANIMATION� PROGRAMS�SHOULD� SOON�
START�TO�ARRIVE�THAT�SUPPORT�THE�NEW�
SCREEN�MODES�

5HE� INCREASED�COLOUR�PALETTE� IS�
ALSO�GREAT�NEWS�FOR�ANYONE�WORKING�
WITH� DIGITISERS�AND�SCANNERS��(REY�
SCALE� HAND� SCANNERS�SHOULD�
THEORETICALLY�BE�CAPABLE�OF�PRODUCING�
UP�TO� ����SHADES�OF�GREY�WHILST�
COLOUR�DIGITISERS�AND� FLATBED�
SCANNERS�WILL� BEXAPABLE�OF�
PRODUCING�IMAGES�WITH�HIGHER�QUALITY�
SHADING�� $ONSIDER�THIS�� �IF�THE

/*!,�(!0�$

� � � � � � ��+,�*

�%�, 

� � � � � � ��+,�*

PREVIOUS�CHIP�SETS�OFFERED�A�
MAXIMUM� PALETTE�OF������COLOURS�
AND�THE�NEW�CHIP�SET�OFFERS� �����
MILLION�COLOURS
�THAT� ROUGHLY�EQUATES�
TO� AN�EXTRA������	YES
� �����
�
COLOURS�TO�CHOOSE�FROM�FOR�EVERY�
COLOUR�OFFERED� BY�THE�OLD�CHIP�SET��
1RETTY� IMPRESSIVE�STUFF�
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"4%(kS�" RT�%EPARTMENT�1RO�ALREADY�
PROVIDES�DIRECT�SUPPORT�FOR�THE�
����kS�NEW�CHIP�SET

*F�YOUkRE�WORKING�WITH� ���BIT�GRAPHICS
�
OR�INDEED�ANY�FORM�OF�GRAPHICS

*MAGE�PROCESSING�WILL� NO�DOUBT�PLAY�
AN� IMPORTANT�ROLE� IN�YOUR�LIFE�� "N�
*MAGE� PROCESSING�PROGRAM�USES�
ADVANCED�MATHEMATICAL� FORMULAE�TO�
PERFORM�COMPLEX�OPERATIONS�ON�
IMAGE�FILES� RANGING�FROM�FAIRLY�SIMPLE�
SCALING�TO� IMAGE�CONVERSION
�
CROPPING
� COLOUR�OPTIMISATION
� AND� SO�
ON�� #UT� LIKE� ALL� APPLICATIONS�THAT�
EMPLOY�COMPLEX�MATHEMATICAL�
OPERATIONS
� IMAGE� PROCESSING�TAKES�
TIME�� 4O�HOW�MUCH�FASTER�CAN�THE�
"�����CARRY�OUT�SUCH�TASKS 

"S�A�TEST
�WE� LOADED�UP�"4%(kS�
EXCELLENT����BIT� IMAGE�PROCESSING�
PROGRAM�"RT�%EPARTMENT�1ROFESSIONAL�
ON�BOTH�MACHINES��8E�THEN� FED�BOTH�
AN� IDENTICAL� ���,����X����PIXEL� ����
BIT� IMAGE�AND�CARRIED�OUT�A�COUPLE�OF�
COMMON� IMAGE�PROCESSING�TASKS�� �
SCALING�AND� IMAGE�FORMAT�CONVERSION��
'OR�THE�SCALING�OPTION
�WE� REDUCED�
THE�SIZE�OF�THE�����BY����� PIXEL�
DOWN�TO�JUST�����BY�����PIXELS�
5HEN
� USING�THE� BITMAP�AT� ITS�ORIGINAL�
SIZE
� THE����BIT� IMAGE�WAS�CONVERTED�
INTO�A�)".��� IMAGE�	'IGURE��
�

0NE�THING�TO�NOTE� HERE� IS�THAT�THE�
CURRENT�VERSION� OF�"RT�%EPARTMENT�1RO�
	VERSION� ���
� PROVIDES�DIRECT�SUPPORT

!%�, 

� � � � � � ��+,�*

'IGURES������"*#�BENCHMARKS�	IN�SECONDS
� FOR�THE���MACHINES��"�����	�
�WERE�CARRIED�OUT�WITH�STANDARD�������CODE
�"�����	�
�WITH�OPTIMISED�������CODE
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5HE�"MIGA������S�FASTER�
PROCESSOR�AND����BIT�DESIGN�
SHOULD�CERTAINLY�COME� INTO�THEIR�
OWN�WHEN�APPLIED�TO�HEAVILY�MATHc
INTENSIVE�APPLICATIONS�SUCH�AS� RAY�
TRACING�AND�SOLID�MODELLING��8E�
CONSTRUCTED�AND�THEN� RENDERED� A�
SCENE�ON�BOTH�THE�"����AND�THE�
"�����USING�%IGITAL�.ULTIMEDIAiS�
*MAGINE���RAY�TRACING�PROGRAM��
)ERE�S� HOW�THEY�FARED�

m �.ODELLING�� *MAGINE�S�TRI�VIEW�
EDITOR�CERTAINLY�BENEFITS�FROM�THE�
"�����S�FASTER�PROCESSOR��5HANKS�
TO�THE�MACHINE�S�TRUE����BIT�
ARCHITECTURE
� SCREEN� REDRAW� IS�
CONSIDERABLY�FASTER�THAN� THE�"�����
8HEREAS�COMPLEX�SCENES�OFTEN�
SEEM�TO�TAKE�MINUTES�TO� REDRAW� IN�
*MAGINE�S�PERSPECTIVE�VIEW
� THE�
����� LEAVES�THE�"����STANDING��
3UNNING�ON� AN�"����
� *MAGINE���
IS�TRANSFORMED�TOTALLY�FROM�A� RATHER�
SLOW�DOG�OF�A� PROGRAM�TO�A� REALLY�
QUITE�USABLE�SYSTEM�

m �3ENDERING��$ONSIDERING�THAT�
$OMMODORE� ARE�CLAIMING�THAT�THE�
NEW�MACHINE� RUNS�FIVE�TIMES�FASTER�
THAN�AN�"���
� IT�CAME�AS�BIT�OF�A�
SURPRISE�THAT�THE�"�����ONLY�
MANAGED�TO� RENDER�THE�SCENE�JUST�
OVER�TWO�AND�A�HALF�TIMES�FASTER�
THAN�THE�"����� 3AY�TRACING�IS�
PERHAPS�THE�ONE�APPLICATION�THAT�
WILL�TRULY�HIGHLIGHT�THE� PERFORMANCE

OF�A� PROCESSOR
� SO�$OMMODOREiS�
CLAIMED������SPEED� INCREASE�
FAILED�TO�MATERIALISE� 	'IGURE��
�

'ITTING�THE������WITH� A�
RELATIVELY�INEXPENSIVE�������'16�
MATHS�CO��PROCESSOR�COULD�QUITE�
EASILY� INCREASE�SYSTEM�THROUGHPUT�
CONSIDERABLY�PROVIDING�THAT�THE�
SOFTWARE�THAT�YOU�RE� RUNNING�
SUPPORTS�THIS�OPTION�� .OST�SOLID�
MODELLING�AND� RAY�TRACING�PROGRAMS�
COME� IN� BOTH� INTEGER�	PROCESSOR��
BASED
� AND�FLOATING�POINT�
	'16�BASED
�VERSIONS
� SO�THE�
ADDITION�OF�A�FLOATING�POINT�
PROCESSOR�WOULD�BE�A�GOOD� IDEA��
"NOTHER�FACTOR�THAT�COULD�WELL�
EFFECT�THE� RENDERING�TIME�OF�THE�
����� IS�3".��0UR�REVIEW�MACHINE�
WAS�EQUIPPED�WITH�JUST��.B�OF�
CHIP�3".
�SO�THE�ABSENCE�OF�FAST�
3".�WAS�BOUND�TO�SLOW�THE�
MACHINE�DOWN�

m � %ISPLAY��"CCORDING�TO�THE�
DEVELOPERS�OF�BOTH� *MAGINE�� �AND�
3EAL��%
� PLANS� ARE� ALREADY�AFOOT�TO�
PRODUCE� UPGRADED�VERSIONS�OF�BOTH�
PROGRAMS�WHICH�WILL� ALLOW�THE�
DISPLAYING�OF�RENDERED� SCENES� IN�
THE�NEW�DOUBLE�"�CHIP�SET�SCREEN�
MODES��$URRENTLY�THOUGH
�YOUiLL�
NEED�AN� *MAGE�PROCESSING�
PROGRAM� SUCH�AS�"RT�%EPARTMENT�
1RO�FOR�&"iS�NEW�%1AINT�""� TO�
DISPLAY����BIT� IMAGES� IN�����
COLOUR�OF�)".���SCREEN�MODES�

FOR�THE�"����iS�DOUBLE�"�CHIP�SET
�
SO� ITiS�ACTUALLY�POSSIBLE�TO�VIEW�YOUR�
���BIT� IMAGES� IN� UP�TO����
����
COLOURS
�GIVING�A�MUCH�BETTER�IDEA�OF�
THE�QUALITY�OF�THE����BIT� IMAGE�� *N�
SOME�WAYS
�THEREiS�NO� REASON�WHY�
YOU�SHOULD�EVER�NEED�A� ���BIT�DISPLAY�
CARD�WITH�THE�"������ �PROVIDING�YOU�
DON�T�NEED�MASSIVE�SCREEN�
RESOLUTIONS
� THE� DOUBLE�"�CHIP�SETiS�
NEW�)".���SCREEN�MODES�ARE�A�GOOD�
	AND� CHEAP
�SUBSTITUTE�

803,#&/$)����
5HE�"�����S� NEW�8ORKBENCH�VERSION
���� IS�CERTAINLY�A�VAST�IMPROVEMENT�
ON� BOTH�8ORKBENCH������AND�� � IN�
PARTICULAR�� �8ORKBENCH� ����� 5HANKS�
TO�THE�OPERATING�SYSTEM�NOW�LIVING� IN�
���BIT�3".
� THE�ENTIRE�8ORKBENCH�
ENVIRONMENT�BENEFITS�FROM�THE�
"����iS�FASTER�PROCESSOR��8INDOWS
�
GADGETS�AND� REQUESTERS�ARE�DRAWN�AT�
A� LIGHTNING�FAST�PACE
�MAKING�
8ORKBENCH�APPEAR�NOT�ONLY�
SMOOTHER
� BUT�MORE�PROFESSIONAL�TOO�

8ORKBENCH���� iS�NEW�-OCALE�
FEATURE�TURNS�THE�"MIGA� INTO�A�TRULY�
MULTILINGUAL�MACHINE

5O�THE�CASUAL� USER
�8ORKBENCH
����DOESN�T� LOOK�THAT�DIFFERENT�FROM�
8ORKBENCH� ���
� THE�VERSION� OF�
8ORKBENCH� NOW�REGARDED�AS�THE� DE�
FACTO�STANDARD�� 6PON�CLOSER�
INSPECTION�THOUGH
�YOUiLL� NOTICE�A�
COUPLE�OF�VERY�NICE�CHANGES� AND�
ADDITIONS�� 1ROBABLY�THE�MOST�
DOCUMENTED�NEW�FEATURE�OF�
8ORKBENCH����� IS�THE� INCLUSION�OF�
$ONSULTRONiS�$ROSS%04
� A�DEVICE�
DRIVER�WHICH�ALLOWS�"MIGA�USERS�TO�
READ�AND�WRITE�TO�1$�FORMAT�DISKETTES�
FROM�WITHIN� ANY� *NTUITION�BASED�
APPLICATION��8ORKBENCH�����ALSO�FULLY�
SUPPORTS�THE�NEW�%OUBLE�"�CHIP�SET
�
ALLOWING�YOU�TO� INCREASE�THE�
MAXIMUM�NUMBER�OF�COLOURS�THAT�THE�
8ORKBENCH� SCREEN� USES�FROM� ���
	UNDER�8ORKBENCH�����
�TO�AN�
AMAZING�����COLOURS�� 4URPRISINGLY


THIS�DOESNiT�SEEM�TO�SLOW�
8ORKBENCH�DOWN�ONE�BIT�� � IF�
ANYTHING
� A�����COLOUR�8ORKBENCH
����APPEARS�TO� BE�ACTUALLY� FASTER�
THAN�A���COLOUR�8ORKBENCH������0NCE�
AGAIN
�WEiVE�GOT�THE�"����iS����BIT�
DESIGN� TO�THANK�FOR�THIS�

"�NUMBER�OF�EXTRA�1REFERENCES�
OPTIONS�HAVE�ALSO�BEEN�ADDED��5HE�
8ORKBENCH� 1ALETTE� REQUESTER�HAS�
NOW�CHANGED� INTO�A�VERY�.AC�LIKE�
COLOUR�WHEEL�WHICH�GIVES�YOU�A�FAR�
EASIER�METHOD�OF�PICKING�THE�COLOUR�
THAT�YOU�WANT��5HE�8ORKBENCH�
1ATTERN� PROGRAM�HAS�ALSO�BEEN�
EXTENDED
� ALLOWING�YOU� TO�USE�AN�
IMAGE�WITH� UP�TO�����COLOURS�AS�A�
BACKGROUND� FOR�BOTH� THE�8ORKBENCH�
AND�WINDOWS�

"NOTHER�VERY�MAJOR�NEW�FEATURE�
OF�8ORKBENCH����� IS� -OCALE
� A�
SYSTEM�WHICH�$OMMODORE� HOPES�WILL�
MAKE�THE�"MIGA�THE�FIRST�TRULY�
*NTERNATIONAL�COMPUTER�SYSTEM�
-OCALE�MAKES�THE�"MIGA�A�TRULY�
MULTILINGUAL� COMPUTER�BY�ALLOWING�THE�
USER�TO�SELECT�THE� LANGUAGE�THAT�THEY�
WISH� TO� APPEAR� IN� ALL� OF�8ORKBENCH�S�
VARIOUS�GADGETS�AND� REQUESTERS��
5HEREiS�AN�ABSOLUTELY�HUGE�CHOICE�ON�
OFFER�INCLUDING�SOME�THAT�FRANKLY� *�
HAVENiT�EVEN�HEARD�OF�� 'OR�USERS� IN�
THOSE�COUNTRIES�THOUGH
� THIS�FEATURE�
WILL� PROVE�TO�BE� INVALUABLE�

4)06-%�:06�#6:�0/& 
8ELL
� THE� PERFORMANCE�FIGURES�THAT�WE�
OBTAINED�ARE�CERTAINLY�A� REAL� EYE��
OPENER�� 0NE�THINGiS�FOR�SURE�� �THE�
BASIC�"MIGA�"�����CLEARLY�DOESNiT�
DELIVER�THE�FIVE�FOLD� SPEED� INCREASE�
THAT�$OMMODORE�CLAIM�� �
APPROXIMATELY�THREE�FOLD� IS� PERHAPS�A�
MORE� REALISTIC�FIGURE��5HIS� IS�
ESPECIALLY�TRUE�WHEN�THE�MACHINE� IS�
APPLIED�TO� REAL�WORLD�APPLICATIONS�

)OWEVER
� ITiS� IMPORTANT�TO� REALISE�
THAT�SEVERAL� FACTORS�CAN�EFFECT�THE�
SPEED�OF�THE�MACHINE�� 'OR�STARTERS
�
YOUiLL� NEVER�GET�THE�"�����TO� RUN�AT�
ITS�FULL� CAPACITY�UNLESS�YOU�FIT�FAST�
3".�TO�THE�MACHINE�� *F�THE�MACHINE�
IS�EQUIPPED�WITH� NOTHING�MORE�THAN�
CHIP�3".
� THE� PROCESSOR�SUFFERS�
TERRIBLY�FROM�WHAT�THE�TECHIES�CALL�
hCYCLE�STEALINGi� � �THAT�IS
� THE�CUSTOM�
CHIPS� STOP�THE� PROCESSOR�FROM�
RUNNING�AT� ITS�FULL� POTENTIAL�� 'AST�3".�
WOULD�DEFINITELY�CURE�THIS�

5HOSE�NEW�SCREEN�MODES�EAT�UP�
A� LOT�OF�3".�TOO�� �BOTH� THE� NEW�����
COLOUR�AND� )".���SCREEN�MODES�USE

��BITPLANES�TO�DISPLAY�A� SINGLE� IMAGE
�
WHICH� ALL� ADDS�UP�TO�A� LOT�OF�3".�� �
FOR�EXAMPLE
� A������BY����� PIXEL�
)".��� IMAGE�WOULD�EAT�UP�A�
MASSIVE����K�OF�CHIP�MEMORY��
5HERE�S�NO�DOUBTING�THAT�THE�"�����
IS�A�GREAT�MACHINE�� � ITS�GRAPHICS�
CAPABILITIES� UNDOUBTEDLY�BLOW�AWAY�
"TARI�S�'ALCON�� #UT�ALL� THAT�POWER�
COMES�AT�A�PRICE�� �IF�YOU�WANT�TO�USE�
THE�"�����FOR�SERIOUS�APPLICATIONS
�
YOU�RE�GOING�TO�NEED�A� LOT�MORE�THAN�
JUST�THE� BASIC��.B�OF�CHIP�3".�

%ONiT� LET�THIS�PUT�YOU�OFF�THOUGH
� �FOR�PRICE�VERSUS�PERFORMANCE
� THE�
"����� IS� STILL� THE�MOST�AMAZING�
"MIGA�SINCE�THE�"����� 4O� IS� IT�WORTH�
SPENDING�THE�EXTRA�_����ABOVE�THE�
PRICE�OF�THE�"����FOR�THE�"���� �
8ELL
� PUT� IT�THIS
�WAY�� �IF�SOMEONE

OFFERED�YOU� A�NEW�-AMBORGHINI� FOR�
_�����MORE�THAN�A� 'ORD� &SCORT
�
WHICH�WOULD�YOU� CHOOSE �5O�QUOTE�
$OMMODORE
�THE�"MIGA�"�����TRULY�
IS�THE�MACHINE�TO�ASPIRE�TO�

)EAVILY�MATH�INTENSIVE�APPLICATIONS�
SUCH�AS� �5*026.�� �BENEFIT�FROM�THE�
����iS�FASTER�PROCESSOR

'IGURE����5HE� LAST�OF�THE�"*#�BENCHMARK�RESULTS� 'IGURE���� *MAGE�PROCESSING�WITH��9;��.8*9;5.6;�"97� 'IGURE� ��� 3AY� TRA C IN G � 	FIGU RES� IN� SECONDS
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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�S �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�YOUiVE�COME�TO�EXPECT��AND�
COMPILING�THEM� INTO�THE� LOVINGLY�CRAFTED�PAGES�
WHICH�YOU�SEE�BEFORE�YOU�

*�CALL�ON�A�VARIETY�OF�EXPERTISE�TO �MAKE�SURE�
YOU�GET�THE�ANSWERS�YOU�NEED
�WHICH� IS�WHY�
�520*��6:>.9:�IS�SO�SUCCESSFUL��5HEREiS�.ARK�
4MIDDY
� INDUSTRY�GURU
�"MIGA%04�TAMER�AND�
BUSINESS�APPLICATIONS�WIZARD��+EFF�8ALKER


PROBABLY�THE�MOST�KNOWLEDGEABLE�"MIGA�DESKTOP�
PUBLISHER�THERE� IS��AND�+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
� LEAD�PROGRAMMER�FOR�
.ILLENNIUM�AND�ACCELERATOR�EXPERT�

*F�I T iS�A�QUESTION�ABOUT�VIDEO
� *iLL� PASS� IT�ON�
TO�(ARY�8HITELEY
�OUR�PROFESSIONAL�VIDEOGRAPHER�
FOR�WHOM�THE�WORD� hGENLOCKi�MEANS� hMIXING�
"MIGA�GRAPHICS�WITH�VIDEO�FOR�MAGICAL� RESULTSi�
AND�FOR�WHOM�THE�WORD� hSNIPWIRRALi�MEANS�NOTHING�

1ROGRAMMING�QUERIES�ARE�DEALT�W ITH�BY�1AUL�
0VERAA
�WHOiS�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�DOESNiT �KNOW�ABOUT�
MEMORY�HEiS�PROBABLY�FORGOTTEN��$OMMUNICATION�
BREAKDOWNS�ARE�FIXED�UP�BY�1HIL�)ARRIS�

"LL� IN�ALL
�A�FORMIDABLE�TEAM
�SUPPLEMENTED�
BY�MY�OWN�NOT�INCONSIDERABLE�"MIGA�SUSS�� -ETiS�
FACE� IT
� IF �WE�CANiT �ANSWER�YOUR�QUESTION
� I T iS�
PROBABLY�ONE�OF�THE�.YSTERIES�OF�THE�6NIVERSE�

4TARTING�SOON�WILL�BE�A�NEW�SECTION�� �5HE�
$ODE�$LINIC�� �IN�WHICH�5OBY�4IMPSON�WILL�
ENDEAVOUR�TO�IRON�OUT�THOSE�ANNOYING�BUGS� IN�
YOUR�PROGRAMS��4END�YOUR�PROBLEM�PROGRAMS�TO�
THE�NORMAL�"MIGA�"NSWERS�ADDRESS
�MARKING�THE�
ENVELOPE� h5HE�$ODE�$LINICi� AND�HEiLL�SORT�IT�OUT�

%ONiT �FORGET�TO�KEEP�SENDING�US�THOSE�
PROBLEMS�� �WE�LOVE�THEM�

$HEERS


0
$�26&45*0/4

A
�)OW�DO� *�GET�
WINDOW�OUTPUT� IN�A�
CERTAIN�WINDOW�USING�
$�	LIKE� IN�#ASIC�

WHERE�YOU�HAVE�COMMANDS� LIKE�
8*/%08�065165��
 
B
�)OW�DO� *� LOAD�A�MODULE�SONG�
AND�PLAY�IT 
C
� )OW�WOULD� *� USE�THE�"LLOC.EM2�
FUNCTION� IN�ORDER�TO�ALLOCATE� *MAGE�
DATA�MEMORY 

.OHMUD�"HMAD�
5HORTON�)EATH

:OU�VE� ASKED� LOADS�OF�THINGS� IN�
ADDITION�TO�THE�ABOVE�POINTS�AND
� AS�
A�GENERAL�WARNING�TO�OTHERS� 	BECAUSE�
MANY�OF�YOU�ARE� NOW�ASKING�DOZENS�
OF�QUESTIONS� IN� EACH� LETTER

� *iM�
AFRAID�THAT�TWO�OR�THREE�QUERY�
ANSWERS� PER� LETTER�IS� NOW�GOING�TO�BE�
THE�MAXIMUM� 	AFTER�ALL
� IT�ISNiT �FAIR�
ON�EVERYONE�ELSE� IF�ONE�PERSON� HOGS�
ALL�THE�SPACE�FOR�A�DOZEN�QUESTIONS�
AT�A�TIME
�

A
�&ACH�WINDOW�WILL� HAVE� ITS�OWN�
RASTPORT�AND� POINTERS�TO�THESE�ARE�
SPECIFIED� IN�MOST�GRAPHICS�TEXT�
DRAWING�OPERATIONS��5O� IDENTIFY�EACH�
RASTPORT�JUST� LOOK� INTO�THE�WINDOW�
STRUCTURES�AND�EXTRACT�THE�VALUES�� �
THEN�WHENEVER�YOU�DO�A�GRAPHICS�
OPERATION�JUST�MAKE�SURE�YOU� USE�
THE�APPROPRIATE� POINTER�

B
�8ITH�MOST�TRACKER�PLAYERS�
YOUiD� KICK�OFF�THE�PLAYER�PROGRAM�AS�
A�SEPARATE�"MIGA%04�PROCESS�USING�
THE� hRUNi� COMMAND��5HE�0CTA.&%�
PLAYER�WOULD� BE�STARTED�USING�

PSL�MAR?KCBNJ?WCP�QMLEL?KC

	ADDING�OF�COURSE�ANY�DEVICE�FILEPATH�
INFO�THAT�IS�NEEDED�TO�SPECIFY�THE

LOCATIONS�OF�THE� PLAYER�AND� SONG�FILE�

C
� *MAGE�DATA�NEEDS�TO� BE�

PLACED� IN�$HIP�MEMORY�SO�YOU�MUST�
USE�THE�.&.'�$)*1�FLAG�AS� IN� THE�
FOLLOWING�EXAMPLE�

GGRG?EC>B?R?>N� JJMA,CK	�QGXC
�
#�#�1���&��

"�!

106/%4�'03�%0--"34
*� HAVE� INSTALLED�
�26-(79-:�� �ON�MY�
HARD�DRIVE�AS�PER�THE�
INSTRUCTION�MANUAL


9� �����

BUT�QUITE�A�FEW�KEYS�DO�NOT�BEHAVE�
AS�THEY�ARE�SUPPOSED�TO�� *�GET�A���
INSTEAD�OF�A�_�FOR�EXAMPLE��8HY 

"LSO
�WHEN� *� PRINT�MY�
DOCUMENTS� *�CANiT �GET�BOLD�OR�
UNDERLINE�TO�WORK�WITH�MY�4TAR�
-$��������8HY� IS�THIS 

.RS�,�.ETCALFE�
#ASINGSTOKE

:OUR�MACHINE� IS�CURRENTLY�USING�A�64�
KEYMAP
� BUT�YOU�HAVE�A�#RITISH�
KEYBOARD��:OU� NEED�TO�TELL� THE�
COMPUTER�TO�USE�THE�(#�KEYMAP�� 4O�
OPEN�A�4HELL� OR�$-*�WINDOW�AND�TYPE�

65� C � CD2BDE@�C6AE6>46

(O�TO�THE�BOTTOM�OF�THAT�FILE�AND
�
JUST�ABOVE�THE�&ND$-*� COMMAND�AT�
THE�END
� ADD�A� LINE�THAT�READS�

C I C � CICD6=
C6D=2@� E@

4AVE
�2UIT
� AND� RE�BOOT�THE�MACHINE��
/OW�WHEN�YOU� RUN�,IND8ORDS�THE�_�
WILL� BE�ON�THE�_�KEY�AND� THE���WILL� BE�
ON�THE���KEY
�AND�EVERYTHING�ELSE�WILL�
BE�WHERE� IT�SHOULD�BE�

:OUR�-$�������WONiT�DO�BOLD� OR

UNDERLINE� PROBABLY�BECAUSE�YOU�ARE�
USING�THE�WRONG�PRINTER�DRIVER��:OU�
SHOULD� BE�USING�&PSON2
�AND� BOLD�
AND�UNDERLINE�SHOULD�WORK�PERFECTLY�
WELL�� 5HERE�S�A� BETTER�DRIVER�FOR�THE�
-$�������CALLED�4TAR��1LUS��:OU�
CAN�GET�THE� LATEST�VERSION�FROM�+".�
d�������������� *� DONiT�KNOW�HOW�
WELL� IT�WILL�WORK�WITH�,IND8ORDS���
THOUGH�� *� RECOMMEND�YOU�BUY�
YOURSELF�A� BETTER�WORD� PROCESSOR��+8

30.#0�5306#-&
*� HAVE� RECENTLY�
PURCHASED�A�3OMBO�
7IDI�"MIGA�$OMPLETE�
$OLOUR�4OLUTION�AND�

AM�EXPERIENCING�SOME�PROBLEMS�
WHEN�USING�IT�WITH�MY�PARALLEL� PORT�
SHARER�AND�"MIGA�����

8HEN�GRABBING�FRAMES�MOST�ARE�
DISTORTED� IN�SOME�WAY�ALTHOUGH�A�
CLEAN� IMAGE�OCCASIONALLY�APPEARS��
8HEN�THE�7IDI�"MIGA� IS�CONNECTED�
DIRECTLY�TO�THE�"MIGA�S�PARALLEL� PORT

THE� IMAGE� IS�FINE��%O� *� NEED�TO�FEED�
THE�7IDI�MORE�POWER�IN�ADDITION�TO�
ITS�OWN�EXTERNAL�POWER�SOURCE �0R�
IS�SOMETHING�ELSE�THE�PROBLEM 

.Y�OTHER�PROBLEM�CONCERNS�MY�
3OC(EN�1LUS�GENLOCK�� *T�WAS�FINE�
WHEN� *� FIRST�BOUGHT� IT��4INCE�THEN� *�
HAVE�CHANGED�MY�VIDEO�SOURCE�TO�A�
(OODMANS�(73�������8HEN�TRYING�
TO�RECORD�AN� IMAGE�FROM�THE�
GENLOCK�TO�TAPE�IT� IS�UNSTABLE�AND�
OFTEN�ONLY�APPEARS� IN�BLACK�AND�
WHITE�� *S�THE�GENLOCK�NOT�GIVING�A�
STABLE�ENOUGH�SIGNAL� FOR�THIS�VIDEO�
TO�USE�OR� IS�MY�VIDEO�USELESS 
8HEN�CONNECTING�THE�VIDEO�OUTPUT�
FROM�THE�57�MODULATOR�TO�THE�VIDEO�
THE� IMAGE� IS�FINE�

+ONATHAN�#OND�
$OBHAM�
4URREY

5HE�SOLUTION�TO�YOUR�7IDI�"MIGA�
PROBLEM� IS�OBVIOUSLY�CONNECTED�TO�
THE� PARALLEL� PORT�SHARER�YOU�ARE

&�.#+*� �1/0%*#� V� &�.#+*� �1/0%*#
"LLOCMEM�� �A�FUNCTION� IN�THE�&XEC� LIBRARY��8HEN�CALLED
� IT� RETURNS�A�POINTER�TO�

AN�AREA�OF�MEMORY�OF�A�SIZE�SPECIFIED�BY�THE�FUNCTIONiS� PARAMETER��5HIS�
IS� USEFUL�FOR�CREATING�TEMPORARY�SPACE�FOR�DATA�WHILE�A�PROGRAM� IS�
RUNNING
� ESPECIALLY�IF�THE�SIZE�OF�THIS�SPACE� IS� UNKNOWN�WHEN�THE�PROGRAM�
IS�WRITTEN�

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

%IGITISER�� �A�DEVICE�WHICH�TAKES�THE�ANALOGUE� INFORMATION�TAKEN�BY�A�SOURCE�
SUCH�AS�A�VIDEO�CAMERA�AND�CONVERTS� IT�TO�DIGITAL� SCREEN� INFORMATION�FOR�
USE�BY�A�COMPUTER�

,EYMAP�� �ONE�OF�SEVERAL�FILES�THAT�ARE� USED� BY�THE�"MIGA�TO�TRANSLATE� KEY�
PRESSES�TO�THE�RELEVANT�CHARACTERS�FOR�A�GIVEN�COUNTRY
� SINCE�DIFFERENT�
COUNTRIES�HAVE�DIFFERENT� LAYOUTS�FOR�THEIR�KEYBOARDS�

".*("�4)011&3�m �*446&���� m �+"/6"3:� ����
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USING
� AS�THE�7IDI�WORKS�FINE�WHEN� IT�
ISNkT�CONNECTED� TO�THE�SWITCH� BOX�
*kVE�TRIED� A�7IDI����ON�MY�"�����AND�
USED�A�DATA�SHARER�SUPPLIED� BY�
3OMBO�WITHOUT�PROBLEMS
� BUT�JUDGING�
BY�THE�NUMBER�OF�YOU�HAVING�THIS�
TROUBLE�ALL� IS�NOT�WELL�

4TRICTLY�SPEAKING
� IT�IS�BETTER�NOT�
TO�USE�A�DATA� SHARER�AT�ALL� 	AS�YOU�
HAVE�DISCOVERED
�BECAUSE�THE� RAPID�
DATA�FLOW�FROM�THE�DIGITISER�TO�THE�
"MIGA�CAN�BE�DISTURBED�BY�
UNSHIELDED�WIRING
� OVER�LONG�CABLES�OR�
OTHER�ASSOCIATED� PROBLEMS��4O�FOR�
THE�TIME�BEING
�WHILST� *� KNOW� IT� IS�
INCONVENIENT�FOR�MANY�OF�YOU
� THE�
OBVIOUS�ANSWER� IS�TO�COMPLAIN�TO�THE�
SUPPLIER�OF�THE�DATA�SHARER�AND�PUT�
UP�WITH�MANUALLY�CONNECTING�YOUR�
PRINTER�OR�DIGITISER�	AFTER�SWITCHING�
THE� POWER�0''�
�

3EGARDING�THE�3OC(EN�1LUS�
PROBLEM� IT�APPEARS�THAT�THERE� IS�
SOMETHING�ASKEW�WITH�THE�GENLOCK
�
SINCE�YOU�ARE�GENERALLY�HAPPY�WITH�
THE�RECORDING�QUALITY�OF�YOUR�7$3��
)AVE�YOU�TRIED� FEEDING�THE�3OC(EN�
WITH� AN�EXTERNAL�VIDEO�SIGNAL�WHILE�
YOU� ARE� RECORDING� ITS�OUTPUT �5HIS�
MAY�HAVE�A�BEARING�ON�THE�SIGNAL�
QUALITY��"LSO
� HAVE�YOU� LOOKED�AT�THE�
GENLOCK�S�VIDEO�OUTPUT�ON� A�MONITOR�
TO�SEE� IF�ANYTHING�ODD� IS� HAPPENING �
#EYOND�THAT
� AND�ADVISING�YOU�TO�
CONTACT�THE�SUPPLIER�OF�THE�3OC(EN� IF�
THE�PROBLEMS�CONTINUE
� *kM�AFRAID� *�
CANkT�BE�OF�MUCH�MORE�HELP��(8

 '21�-$�+�.1

- L� HAVE�BEEN�USING�
-ATTICE�4"4�$�NOW�ON�
MY�"����"��� �
COMBINATION�FOR�SOME�

MONTHS
� AND�CAN�NOW�USE� INTUITION�
FAIRLY�WELL
� BUT�*� HAVE�A�FEW�
QUESTIONS� RELATING�TO�SUPER�BITMAP�
WINDOWS�AND�SCREENS�

A
�$AN�*� USE�A�PAINT�PROGRAM
�
%ELUXE�1AINT�FOR�EXAMPLE
� TO�CREATE�
GRAPHICS�FOR�BACKDROPS
� SPRITES�ETC�
*F�SO
� DO� *� NEED�TO�CONVERT�THEM� IN�
ANY�WAY�AND�WHAT�WITH 

B
�)OW�CAN� *� INITIALISE�A�MEMORY�
AREA�AND�GET�MY�SCREEN�OR�WINDOW�
	OR�BOTH
� TO� LOOK�AT�THAT�AREA 

C
� )OW�CAN� *� PERSUADE�A�
PROGRAM�TO� LOAD�PICTURE�DATA� INTO�
THAT�AREA�FROM�DISK 

*� HAVE�A�GOOD�SELECTION�OF�j$k�
BOOKS
� BUT�NONE�OF�THEM�SEEM�TO �
COVER�THIS�POINT�

3OB�&DWARDS�
8ORKSOP�

/OTTS

A
�:ES�YOU�CAN��5HE�PROBLEM�ARISES�
WHEN�YOU�TRY�AND�ACTUALLY�USE�THIS�
DATA��%1AINT�SAVES� ITS� BRUSHES�AND�
PICTURES� IN�THE� *''�FILE�FORMAT��5O�USE�
THIS
�YOU�WILL� NEED�TO� LEARN� HOW�TO�
USE� *''�� *''�USES� A�CRUDE
� BUT�USUALLY�
EFFECTIVE�FORM�OF�COMPRESSION�CALLED�
j#YTE�3UN�� k �� 4IMPLY
� #YTE�3UN� ��
COMPRESSES� REPEATED� RUNS�OF�BYTES�
INTO�SMALLER�CHUNKS�� 'OR�EXAMPLE
� A�
BLACK� LINE�WOULD� COMPRESS�NICELY� INTO�
TWO�BYTES��5HIS�FALLS�OVER�ON�COMPLEX�
PICTURES�WHICH�HAVE�NO� LARGE�AREAS�OF�
CONTINUOUS�COLOUR�� %ECODING� *''
�
FORTUNATELY
� IS� RATHER�EASIER�TO�
PROGRAM�THAN�WRITING�AN�ENCODER�� *''�
INFORMATION� CAN�BE�FOUND� IN�THE�
"MIGA�"UTODOCS
� SECOND�AND�THIRD�
EDITION�� #ITMAP�WINDOWS� REQUIRE�
DECODED� IMAGE�DATA�� A�#ITMAP��:OU�
COULD
� IN� THEORY
� USE�SOME�1%�
PROGRAM�SUCH�AS�%ELUXELFF�WHICH�
CONVERT� *''�TO�#ITMAP�FILES�FOR�YOU
�
BUT�THIS� IS�NOT�AS� PREFERABLE� AS�
ACTUALLY�DOING�THE�CONVERSION� IN�YOUR�
OWN�PROGRAM�

B
�:OU�WILL� NEED�TO�ALLOCATE�A�
BITMAP�� 3OUGHLY
�YOU�WOULD� FIRST�
CREATE�YOUR�#IT.AP�STRUCTURE�USING�
*NIT#IT.AP�

FGEH6G� �<G(4C� @K35<G� @4C��

$A<G�<G(4C��F4AK=<<G=A4C��

78CG;�� J<7G;�� ;8<:;G	�

AND�THEN� LINK� IT� INTO�YOUR�PROGRAM�
:OU� REALLY�NEED�TO�BUY�THE� -IBRARIES�
REFERENCE�MANUAL� THIRD�EDITION
� AS� IT�
IS� INVALUABLE�FOR�INFORMATION�ABOUT�
THIS�SORT�OF�THING�

C
� *T�S�BEST�TO�ALLOCATE�SOME�
MEMORY
� LOAD� IN�AN� IFF�IMAGE
�
DECRUNCH� IT�TO� A� PRE�ALLOCATED�BITMAP�
MEMORY�AREA�

%ON�T�TRY�AND�BE�CLEVER�AND�TAKE

(�0%-,�  312',%� Y� (�0%-,�  312',%
#ASIC�� �#EGINNERSk�"LL�PURPOSE�4YMBOLIC� *NSTRUCTION�$ODE� IS�A� HIGH�LEVEL�

PROGRAMMING� LANGUAGE
�MUCH�FAVOURED�BY�MICRO�COMPUTER�USERS�� *T�
COMBINES�A�FAIR�AMOUNT�OF�POWER�WITH�EASE�OF�USE�

#ITPLANE�BITMAP�� �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�

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

*NTUITION�� �THE� PART�OF�THE�"MIGAkS�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�

+',"�7-30�*�,%3�%#
*�WOULD�LIKE�TO� LEARN�TO�PROGRAM�MY�COMPUTER�� *� HAVE�BOUGHT�
A�BOOK�CALLED�"MIGA#"4*$�BY�1AUL�'ELLOWS
� BUT�*kVE�FOUND�
THAT�*�CANNOT�USE�"MIGA#"4*$�ON�MY�MACHINE�AS� IT�STANDS��
8HAT�CAN� *�DO � *�WANT�TO�WRITE�GAMES�BUT�HAVE�FOUND�

"MIGA#"4*$�TOTALLY�UNSUITABLE��8HICH� LANGUAGE�WOULD�YOU� RECOMMEND �*�
HAVE�SEEN�SEVERAL�ADS�FOR�".04�#"4*$�AND�THE�".04�$OMPILER��%O� *� NEED�
TO�BUY�THE�COMPILER�IN�ORDER�TO�RUN�".04�#"4*$�PROGRAMS 

%AVID�#REW
�$ROSBY
� ISLE�OF�.AN

"MIGA#"4*$� IS�TOTALLY�UNSUITABLE�FOR�PROGRAMMING�ANYTHING�OTHER�THAN�VERY�
SIMPLE�UTILITIES
� SIMPLY�BECAUSE�OF�ITS�SLOW�EXECUTION� SPEED��"SSEMBLER�IS�
DEFINITELY�THE�BEST�CHOICE�FOR�GAMES�PROGRAMMING
� BUT�IT kS� A� RATHER�TRICKY�
LANGUAGE�TO�MASTER�� -EARNING�THE� ASSEMBLER�COMMAND� SET�IS�ONLY�HALF�THE�
STORY�� �TO�BE�ABLE�TO�WRITE� HIGH�SPEED�ARCADE�GAMES
�YOU�WILL� ALSO�NEED�A�
VERY�THOROUGH�UNDERSTANDING�OF�THE�"MIGAkS�CUSTOM�HARDWARE
� ITS� REGISTERS�
AND�HOW�THEY�ARE�USED�TO�PRODUCE�ONSCREEN�EFFECTS�

*F�ASSEMBLER� LANGUAGE�DOESN�T�SOUND� LIKE�YOUR�CUP�OF�TEA
� THEN�A�MUCH�
BETTER�BET�IS� &UROPRESS�".04�#"4*$��"S�A� REGULAR�READER�OF�"MIGA�4HOPPER
�
YOU�MAY�HAVE�NOTICED�THAT�WE�DEDICATE�FOUR�PAGES�TO�THIS�VERY�IMPRESSIVE�
LANGUAGE�EVERY�MONTH�� ".04� IS� IDEAL�FOR�GAMES�PROGRAMMING�SIMPLY�
BECAUSE� IT�NOT�ONLY�RUNS�VERY�FAST
� BUT�ITS�COMMAND�SET�	OVER�����
� IS�GEARED�
SPECIFICALLY�TOWARDS�THE�TASK�OF�WRITING�HIGH� SPEED�ARCADE�GAMES��5HE� LATEST�
VERSION�OF�".04
�".04�1ROFESSIONAL
� COMES�COMPLETE�WITH� A� RUNTIME�
SYSTEM�WHICH�ALLOWS�YOU�TO�FREELY�DISTRIBUTE�YOUR�".04�PROGRAMS�WITHOUT�
INFRINGING�THE�COPYRIGHT�OWNED�BY�&UROPRESS�THEMSELVES�

'OR�ADDED�SPEED�THOUGH
�THE�".04�$OMPILER� IS�WORTH�BUYING�TOO�� �
HOWEVER
�YOU� SHOULD� NOTE�THAT�THE�CURRENT�RELEASE�OF�THE�COMPILER�IS�NOT�
COMPLETELY�COMPATIBLE�WITH�".04�1RO
�ALTHOUGH� IT�WILL� HAPPILY�COMPILE�
STANDARD�".04�PROGRAMS�WITHOUT�QUESTION�� &UROPRESS�CLAIM�THAT�A�NEW�
".04�1RO�$OMPILER�WILL�BE�AVAILABLE�SOME�TIME� IN�'EBRUARY��+)

SHORT�CUTS�WITH�THIS�SORT�OF�THING�� �
MAKE�SURE�YOU�RE�WITHIN�THE�
PROGRAMMING� RULES��4OME�OF�THE�NEW�
FEATURES�ON�8ORKBENCH���ARE�CAUSING�
SOME�PEOPLEkS� PROGRAMS�TO�FALL� OVER�
BECAUSE�THEY�DID� NOT�GO�CORRECTLY�
THOUGH�THE�OPERATING�SYSTEM�� 0NE�OF�
THESE�WORTH�MENTIONING�HERE� IS�THE�
*NTERLEAVED� #ITMAP�FEATURE�� 54

5&'!&�&�0"�"0'4#�
*�WAS�CONSIDERING�
BUYING�A�(71�HARD�
DRIVE�	��.B
� FOR�MY�
"�����)OWEVER
�AFTER�

DOING�MY�SUMS
� *� FIGURED� IT�WOULD�BE�
CHEAPER�TO�SELL�MY�"����AND�BUY�AN�
"���)%�	*�WOULD�GET�THE�BENEFITS�OF�
8#��AS�WELL

� BUT� *�FEEL���.B�
WOULD� BE�A�BIT�TOO�SMALL
�SO�WOULD� *�
BE�ABLE�TO�PUT�ANOTHER�HARD�DRIVE� IN�
THE�EXPANSION�SLOT�ON�THE�SIDE �
"PPARENTLY
� *�COULD�BUY�A�1$�HARD�
DRIVE�AND�BUNG�IT�STRAIGHT�ONTO�THE�
"MIGA������ *S�THIS�TRUE �"LSO� *� HAVE�
SEEN��.B�UPGRADES�FOR�THE�"����AT�
_����%O�THESE�FIT� IN�THE�TRAPDOOR�
EXPANSION�SLOT�OR�DOES�THE�CASE�
HAVE�TO�BE�OPENED�TO�FIT�THEM �.Y�
OTHER�ALTERNATIVE�IS�TO�WAIT�FOR�THE�
j"���k� BUT� *� CANkT �DECIDE�UNTIL� *�
KNOW�HOW�MUCH� IT�WILL�COST��%O�YOU�
HAVE�ANY�IDEA 

4AM�4MITH�
"LCONBURY�

$AMBS

*� AGREE�THE���.B�DRIVE� IN�THE�
"���)%�IS�A�BIT�PATHETIC� REALLY�� *kVE�
GOT�SOME�ANIMATIONS�ON�MY�HARD

DRIVE�THAT�ARE�OVER���.B� LONG�EACH�
*N�THE�64�THE�"���)%� IS�SOLD�WITH�A�
��.B� INTERNAL� DRIVE
� A� LITTLE�BETTER�
	BUT� REMEMBER�64�MACHINES�WONkT�
WORK� IN�THE�6,�WITHOUT�A�NEW�1OWER�
SUPPLY�AND�MODULATOR
��:OU�CAN�T�ADD�
ANOTHER�HARD�DRIVE�ONTO�THE�SIDE�OF�
THE�"MIGA�����YET��8HILE�THERE� ARE�
SOME�1$.$*"�HARD�DRIVES� IN�
DEVELOPMENT�THAT�WILL� PLUG�INTO�THE�
SLIDE�SLOT
� THESE�WILL� BE� BOTH�
EXPENSIVE�AND�MAY�NOT�WORK�ON�THE�
"MIGA�WITHOUT�SPECIAL� SOFTWARE��:OU�
COULD� BUY�THE�PLAIN�"MIGA�����AND�
ADD�YOUR�OWN� HARD�DRIVE�	ANY������"5��
*%&�HARD� DRIVE�SHOULD�WORK
� ALTHOUGH�
YOUkLL� NEED�CABLES
�MOUNTING�SCREWS�
AND�HARD�DISK� INSTALLATION� SOFTWARE
�
NOT�TO�MENTION�AUTOMATICALLY�VOIDING�
YOUR�ON�SITE�WARRANTY
�� *TkS�TRICKY�SO� *�
WOULDN�T�RECOMMEND� IT�

5HE�"�����.B� 3".� UPGRADES�DO�
INDEED�FIT� INTO�THE�TRAPDOOR�WITHOUT�
VOIDING�YOUR�WARRANTY�� *T�WOULD�
APPEAR�YOUR�BEST�OPTIONS�ARE�TO�
EITHER�UPGRADE�YOUR����
� BUY�A�
���)%�AND� PUT�UP�WITH� ��.B�OF�
STORAGE� 	YOU� CAN�UPGRADE�THIS� LATER
�
BUT�AGAIN�YOU�VOID�YOUR�WARRANTY

� OR�
WAIT�FOR�$OMMODORE�TO� LAUNCH�SOME�
NEW�MACHINES�

*� KNOW�VERY� LITTLE�ABOUT�WHAT�
$OMMODORE�ARE� PLANNING�FOR� LOW�END�
MACHINES�AND�WITHOUT�KNOWING�WHAT�
SPECIFICATIONS�THE�MACHINE�WILL� HAVE�
ITkS� IMPOSSIBLE�TO�GUESS�A� PRICE
�
ALTHOUGH�AS�THE�"MIGA������ IS�NOW�
ONLY�_����� IT�WOULD� HAVE�TO� BE�
BETWEEN�_����AND�_����
�
DEPENDING�ON�WHAT� IT�CONTAINS��+3

�&" ��,!())�+�T�",,.����� S �#�'.�+2�����



4 E R I E S � ?
������������� ? � � � � � �� �

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�

� � F �� i�`f � �� ORDER�WE�WILL� �
1� ADVISE�YOU�OF�

ANTICIPATED�
V� 4�� 9 � DELIVERY�TIME
= I � I � AND�ANSWER
���� V 4 V � � ANY�OTHER�
6 � QUERIES�YOU
�� MAY�HAVE

�REGARDING�YOUR�
� � PURCHASE��"LL

MAJOR�CREDIT�CARDS�ACCEPTED�

+OYSTICK
�?NEER�FB<IHLPBM<A>=�

? ? � � � � � ?

0NCE� YOU� HAVE� MADE� THE�
DECISION� TO� PURCHASE� FROM�
1HOENIX� YOUR� ORDER� W IL L � BE�

D I S P A T C H E D �
? J G � �_� PROMPTLY� AND�

�� WITHOUT�FUSS�
4 T � 6SING�ONE�OF�THE

ENSURES�THAT

ARRIVE�ON�TIME
�
INTACT�AND� IN� TH E � SAME� CONDITION�
THEY�LEFT�OUR�STOCK�

3$�0�5+1�#!0�
����	 �

�);� H?� .�)
>QI:G=:;E>� MH� ��);

8ORKBENCH�����

+,0%+*

/03."-�3�3�1�� INC�7"5
LA>>ML� H?� ,:I>K&�%�$�-
�M�.OUSE�.AT%&)�%$�


+,0%+*

�.�� ! � �� 0 %+* � ,��'

T e � C R E A T E � m
YOU R � OWN� ? m ��

IN� HOUSE��ALL�ACTION� ARCADE�ENVIRONMENT��
&XPLOIT�THE�"MIGA�AS�THE�ULTIMATE�GAMES

R � I ��p� �SMACHINE.�
: � C :

F � �� m
/03."-�3�3�1�� INC�7"5�����������
&�%�$�-�
%&)�%$��

3$�0�5+1�#!0�
"�����.B�

1HILLIPS�.ONITOR
����� )DEE

����.:.04=B�
�4<5��9A

��� ,AH>GBQ��NED�+ELDL�
PBMA� (:;>EL

5WO�+OYSTICKS
DULLY�MICROSWITCHE6


.OUSE�+OYSTICK
4WITCH

$39284A�&=2;29��4��4�
&9981�&:2.52;<

6++(
4OFTWARE�1ACK

	���)IGH�2UALITY�(AINES�INC��
;00-
�STRIKER


�77�!9><2�!.=

"�) % ( 5 � ,��'
#ASED� ON� $OMMODORES� &PIC�-ANGUAGE�
PACK�� 0PTION� �� GIVES� THE�WHOLE� FAMILY�
MAXIMUM�USE�OF�THE�"MIGA�


� �?PP �� 1HOENIX
4 # ) # � g HAVE�ADDED�

p� R T L � + � TO �THE�TOP�
1 % 
 
 	 � R � * � QUA LITY �

S�e�
TWAR�
� ? � � , L � QUA LITY �

Y �* � o N � � T4J�IESARE

* � J � THE�PACK

FUN�SCHOOL�TIT LE S �FO R�THE�CH ILD REN�AND�.ONKEY�
*SLAND��
�	"MIGA� 'ORMAT�(OLD�W INNER
��5HEY�
COMPLETE�WHAT�IS�AN�UNBEATABLE�SOFTWARE �
BASED�PACK��8HETHER�IT �S �WORD�PROCESSING
�
LEARN ING
�HOME�ACCOUNTS�OR�JUST�GOOD�OLD�GAME�
PLAYING
�THE�'".*-:�1"$,�IS�A LL�YOU�NEED�

/03."-�3�3�1�� INC�7"5����������
&�%�$�-�
%&)�%$��

3$�05++�#!0��
"�����.B

!IB<
(:G@N:@>� I:<D�
���);�$:K=� KBO>�

1HILLIPS�.ONITOR
����� )DEE�

&=.;� ����
�� 1*/� $OLOUR� 1RINTER

$�����
�� );�$�)�!QI:GLBHG

'UN�4CHOOL�����
.ONKEY�*SLAND�;
/+��:I:<BMR� BLD��HQ

���$39284A��>65�
�4<5<�@4=3� ./26<

�77�!9><2�!.=

� $ . % / 0 ) � / � � . � � ' ! .
�6NBELIEVABLE�
��$RAZY�
�ARE�JUST�SOME�OF�
THE� QUOTES� FROM� THE� INDUSTRY� REGARDING�
THE�DEMISE�OF�THE�"�����

%ESTINED�NEVER�
T e �BE�SOLD�AGAIN

N �� SECURED�ONE�OF�
MS� THE�\ARGEST�

STOCKS�IN�THE�6,�OF�THE�$ARTOON�$LASSICS�1ACK�
AND�OFFER�YOU�THE�VERY�LAST�CHANCE�TO�PURCHASE�
TH IS � LEGENDARY�MACHINE��� �

&�%�$�-�
%&)�%$��
"������$ARTOON�
$LASSICS��.B����

3EAL�5IME�#ATTERY�
#ACHED�$LOCK

'ULL�$OMPREHENSIVE�
.ANUAL�4ET
.OUSE

57�.ODULATOR
&XTERNAL�146
-EMMINGS

$APTAIN�1LANET
5HE�4IMPSONS
%ELUXE�1AINT�***

�� ++�/1.#4"32�?PC�DSJJ�4*�QNCA�
�� ++�/ "*2�QSNNJGCB�UGRF�DSJJ�AMLLCARGLE�A?@JCQ�DMP�GKKCBG?RC�MNCP?RGML�
��%1$$�e&CRRGLE�2R?PRCBf�RCAFLGA?J�ESGBC�
��%1$$�1$341-�3.�/'.$-(7�NGAI
SN�ML� ?JJ� D?SJRW�F?PBU?PC�UGRFGL� ��� DJ!(� �
B?WQ�MD�NSPAF?QC�� Z 	 �D �� � � Z �Z W �H 	
��%1$$�41�#$+(5$18��ML�?JJ�e.NRGMLQf�N?AIQ

*F�YOU�WISH�TO�UPGRADE�ANY�MAJOR�ITEM�OF�HARDWARE�IN�THE�h0PTION�1ACK�
�SIMPLY�TELL�US�AT�THE�TIME�OF� ORDERING�AND�WE�W ILL�JUST�
CHARGE�YOU�THE� DIFFERENCE�IN�PRICE�BETWEEN�THE�TWO�PRODUCTS��&ASY�

%1$$�#423�".5$12�DMP� "MKNSRCP�� NPGLRCP� ?LB�KMLGRMP�UFCL�
NSPAF?QGLE�?L�MNRGMLQ�N?AI�
$7"+42(5$�RCAFLGA?J�FCJNJGLC�LSK@CP�
3'$�*-.6+$#&$�RF?R�WMS�?PC�NSPAF?QGLE�DPMK�MLC�MD�RFC�NPCKGCP�K?GJ�
MPBCP�AMKN?LGCQ�GL�$SPMNC�
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8 E LC OM E �T O �O U R �TH R E E �
�� P A G E �$ H R IS TM A S �4 P E C IA L �W H IC H �H A S �A L L �

TH E �P R O D U C T S �Y O U �N E E D �T O �M A K E � T H IS �A � j) A P P Y �" M IG A � $ H R IS TM A S � k
+7=;�ED;�?I�:;LEJ;:�JE� �*FJ?EDI���F79AI�M>?9>�7H;�:;I?=D;:�JE�J7A;�J>;�>;7:79>;�EKJ�E < �OEKH�9>E?9;�J>?I��>H?IJC7I��

(B�O;7H�M;�>7L;�8;;D�=7J>;H?D=�H;=KB7H<;;:879A�<HEC �EKH�9KIJEC;HI�ED�M>7J�J>;O�J>?DA�7H;�J>;�;II;DJ?7B�?J;CI�JE�8;�
<EKD: �?D�7 �F79A��!HEC�J>?I�?D<EHC7J?ED�M;�>7L;�7II;C8B;:�M>7J�M;�7D: �J>;��C?=7�8KO?D=�FK8B?9�8;B?;L;�JE�8;�J>;�

KBJ?C7J;�?D�F79AI�7 J�KDGK;IJ?ED78BO�J>;�8;IJ�FH?9;I�

. A K E � h0 P T IO N S i Y O U R �O N LY � O P T I O N � T H I S � $ H R IS TM A S �
%8D<J�(@CC8I;
(7D7=?D=��?H;9JEH

$+)! � + " " % � M
5HIS� PACK� IS� BASED� ROUND� THE�"����)%�
GIVING� YOU� ALL� THE� ADVANTAGES� OF� AN�
ELECTRONIC� OFFICE� ENVIRON�MENT� IN� THE�

COMFORT�OF�YOUR�
OWN�HOME��
" LO N G S ID E � TH E �
"(00�)%
� 1HOENIX�
A LSO� P ROV IDE � YOU�
W ITH � A� TOP� SE LLING �
�� 1*/� DOT� M A TR IX �
C O LO U R � P R IN TE R 
 �

A� H IGH LY� RATED� SOFTWARE� PACKAGE� �� RATED� ���� IN�
"MIGA� 'ORMAT� �� OUR� OWN� 1HOENIX� %ELUXE� DRIVE
�
AND� A� FU L L � RANGE� OF� TOP � Q U A LITY � A CCESSO RIE S 
�
M AK ING � DAY� TO � DAY� HOUSEHO LD � M ANAGEMENT�
EASY��

3$�0�5+1�#!0��
����� �);
���);� $ �

1HILLIPS�.ONITOR
����� )DEE

4TAR�-$���
��$�"��969>;�$;48=2;�

�	����A=2;8.6��;4?2

1"����
��)� !QI:GLBHG

!NKHIK>LL
�.INI�0FFICE�
���'����	����4<5<�
"��$OPY� )OLDER
�8=4��6.;2�<0;228

? � D � G
� GR� L � Y P
@K � G � G � L � I �>

5HE� 1HOENIX� PRODUCT� HE LP LINE�
ENSURES� THAT� A LL� OUR� CUSTOMERS�
BENEFIT� FROM� THE� HIGHEST� LEVEL� OF�
AFTER�SALES�TECHNICAL�SUPPORT�

8E�ALSO�OFFER� �+ \\4 � \�
ADVICE�TO�HELP
YOU�IN� CHOOSING� �� �V� '
EXACTLY�THE�RIGHT� p� J\\V
PRODUCT�FOR�YOUR� A � F Y F T
REQUIREMENTS� �� F I T
THUS�ELIMINATING� )
THE�POSSIBILITY� W b 
�
H� �� �� T� R� �� ��� �

OF�AN�UNWANTED� �
OR�UNNECESSARY
PURCHASE�� �

G 1 C JS P IR IR C F J



1ROBABLY� THE� HOME� COMPUTER� OF� THE�
DECADE
�TNE�"����� IS�THE� LATEST�ADDITION� TO�
THE�"MIGA�FAMILY *NCORPORATING�A�NEW�INTERNAL�
ENGINE� AND� MANY�MORE� EXCITING� AND� POWERFUL�
FEATURES
� TH IS� MACHINE� TRU LY � TAKES� THE� "MIGA�
FAMILY�INTO�THE�NEXT�GENERATION���������

'&"563&4*/$-6%
������1ROCESSOR�3UNNING�AT����.HZ�o��.B�$HIP�3".�
	EXPANDABLE� TO� ���.B� USING� �.B� FAST�MEMORY�1$�
.$*"�CARDS�AND���.B����BIT�3".� IN�$16�SLOT
�o�/EW�
DOUBLE� �""�� GRAPHICS� CHIP� SET�o����� COLOURS� ON�
SCREEN�FROM�A������MILLION�COLOUR�PALETTE�o�'ULL�"MIGA�
,EY�BOARD� 	WITH�"LPHA�NUMERIC�KEY�PAD
�o�$16� LOCAL�
#64�SLOT
�	CARD�EDGE
�� 4 . ? .

.BI?HCR�.LC=?�-HFS�������X � � � �� �

��� &C�

,#5�.�!)1
-!��0"%���-!��0�"+����-!��0"�$���

�� .B�"�����AS�STANDARD�AND�INCLUDES�THE�EXCELLENT�VALUE�
4OFTWARE�TITIES��%ELUXE�1AINT�***�o�'ORMULA�0NE�(RAND�1RIX�o�
1UTTY�o1USHOVER� N N N N � N N �p
.BI?HCR�.LC=?�-HFS�������N > O � �� � �
�������+<�	INCL��ABOVE�SOFTWARE
���������X������

U�)"�T %�' .� ��)��$�
? h . B �"�����AS� STANDARD� AND� INCLUDES���.#� )"3%�

%3*7&� THE� EXCELLENT�VALUE� 4OFTWARE� TITLES�� %ELUXE�
1AINT�***�o�5RIVIAL�1URSUIT��&PIC�o�.YTH�o�3OME

.BI?HCR�.LC=?�-HFS�������� X � � � �� � �
�������+<����+<�&;L>�"LCP?�����X������

*BOTH�INCLUDE�THE�ABOVE�DETAILED�SOFTWARE


5HE� STAND�A LONE �
.F-� ���� IS� COMPACT
�
SEM I� P O R TA B LE 
 �
FU LLY � FEATURED� AND
CAN� BE� PURCHASED� ���������
IN� THE� FO LLOW IN G �
CONFIGURATIONS�

A �� � � ������ ������������������������������X � � � �� �
" �����)%� � �2 2 �X � � � �� �
" � ���� � . B ������������������������������_ � � � �� �
" � ���� )%� � . B �������������������������_��� ���

0�+�#6.�,1'-,

1HOENIX� 1"�����POPULATED��.B����_ �� ���
1HOENIX�1"�����UNPOPULATED��.B���_������
1HOENIX�"����� 30.� 4HARER���������� _ � � �� �
 3F0</?2�@D7A16/093�

'EATURES� *NCLUDE�� ������ ��� #IT� 1ROCESSOR� RUNNING�
AT����.)Z� 	UPGRADABLE
� o� /EW�%OUBLE� ""� CHIPSET�
WITH� ����� MILLION� COLOURS� o� HIGH�DENSITY� ����� .B�
FLOPPY������/�B� *%&�HARD�DRIVE�o�/EW�8ORKBENCH��

".*("��������������������������X � �� � � �� �
"������WITH������������.B�)ARD�%RIVE��������_ 1 0 "

�!!#*#0�2-01
5HE� INC RED IB LE � SPEED� OF�
���#IT�TECHNOLOGY�AT�A�PRICE�
VOU� CAN� AFFORD� ONLY�FROM �
1�1�*�� 3AY� TRAC ING � AN� IMAGE�
THAT�TAKES� ���HRS� ON� A� STANDARD� "MIGA� TAKES� JUST�
�� HR�����MINS��WITH� AN� "����.� '3&&�MATHS� CO�PRO�
INCLUDED�WITH�BOTH�"�#�����ACCELERATOR�CARDS�

"����� �� �.#� ������ , FX ��������������_������
"����� ���.#� ������ , FX ��������������_������
"����� ���.#� ������ , FX ��������������_������
"����� ���.#� ������ , FX ��������������_������
#����� �� �.#� ������, FX ��������������_������
#��������.#� ������,FX ��������������_������
#������� �.#� ������ , FX ��������������_������
#��������.#�������,FX����������������� _������

(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 �����������72 7 �_������
"����)%������. B ���������������2 2 �_������
"����)%��� ����. B ������������������������_������
"����)%�������. B �������������������������� _������

,�%��(��-!����'-.+2��
1HOENIX� IN� ASSOCIATION� W ITH � 3OCTEC� AND�
$ONNER
� CONTINUE�TO�ACHIEVE�MASSIVE� SALES�
ON� THIS� HIGH� SPECIFICATION
� QUALITY� PRODUCT�
%UE�TO� THE� BUYING� POWER�OF�1HOENIX�WE� ARE�
ABLE� TO� MAINTAIN� THESE� INCREDIBLE� PRICES��
PRICES�THAT�HAVE� LEFT�THE� COMPETITION�(3&&/�
WITH� ENVY�AND� THE� "MIGA� BUYING� PUBLIC�
LICKING� THEIR� LIPS�� 4TOCKS�W ILL� ONLY� LAST�UNTIL�
THE�END�OF�/OVEMBER�

30$5&$����.#������������������������X������
30$5&$����.#������������������������X������
30$5&$�����.#�����������������������X������
'EATURING� $ONNOR�DRIVES�VERY� FAST� ACCESS� TIMES��
	��MS� OR� BETTER
� o� EXPAND� UP� TO� �� .B� USING� �� .B�
4IMMS� ONLY�o� �� YEAR� GUARANTEE� o� SLIMLINE� DESIGN�
IDEALLY� COLOUR� MATCHED� TO� THE� "����o�0WN� POWER�
SUPPLY�

30$5&$�	CONTROLLER�0NLY
���������������_������
4AME� SPECIFICATION� AS� THE� ABOVE� BUT�WITHOUT�THE�
HARD� DRIVE� FITTED� SO� YOU� CAN� FIT� YOUR� OWN�� 1LEASE�
SPECIFY�*%&�OR�4$4*�

&953"�.&.03:�0NLY�_������PER�.B�

&�0"� "0'4#1�

��������

4ERIES�**�)ARD�%ISK�$ONTROLLER�3".�CARD����_��� ��� �
4ERIES� **����.B�)ARD�%ISK�AND�3".�CARD��_�������
4ERIES� **����.B�)ARD�%ISK�AND�3".�CARD��_�������
4ERIES�*�����.B�)ARD�%ISK�AND�3".�CARD����_������
4ERIES�**����.B�)ARD�%ISK�AND�3".�CARD�������_������
#620��+#+-07�0NLY�_ � � �� � �PER�.B�

A
(71�$0.#*/"5*0/�"$$&-&3"5034�� �)"3%�%MV&4�5HE�
ULTIMATE�EXPANSION�PRODUCT�FOR�THE�"M IGA�����

"����$OMBI���.)Z�����.B�)ARD�%RIVE�����_��� ���
"����$OMBI���.)Z������.B�)ARD�%RIVE���_������
"����$OMBI���.)Z������.B�)ARD�%RIVE��� _������
"����������$O�1ROCESSOR���������� ������������������ _��� ���

' 2 2 � H C F � � � � � � � �
(71�(�'ORCE�������.);����.B����� ��������� _ ��� ���
(71�(�'ORCE�������.)Z����.B������������������ _ ��� ���
(71�(�'ORCE�������.)Z����.B���������������_ ���� ���

*e � �

�.B�4IMM����# IT����/ANOSECONDS�������_�� ���
�.B�4IMM����# IT����/ANOSECONDS�����
_������

.0',2#01
-$����� $OLOUR��������������������--1' �_ � � � �� �
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*�HAVE�A� LOT�OF�SHORT�
"MIGA�#ASIC�
PROGRAMS�WHICH�
CONSIST�OF�ENDLESS�

LOOPS�THAT� RUN�UNTIL� *�DELIBERATELY�
STOP�THEM��#UT�WHEN�CHANGING�TO �
OTHER�PROGRAMS�*�GET�A� j'ILE�ALREADY�
OPENk�ERROR��8HAT� INSTRUCTION�CAN� *�
PUT�AT�THE�START�OF�A�PROGRAM�TO�
ENSURE�THAT�THE�PREVIOUS�PROGRAMS�
FILES�ARE�CLOSED 

3ON�.ARTIN�
#URWELL�

$AMBRIDGE

*F�YOU� INTERRUPT�PROGRAMS�THAT�HAVE�
FILES�OPEN�HALFWAY�THROUGH�EXECUTION�
IN�ORDER�TO�RUN� SOME�OTHER�PROGRAM�
THEN�YOU�DESERVE�ALL�THE�PROBLEMS�
YOUkVE�EXPERIENCED��5HIS� REALLY� IS�
VERY�BAD�PROGRAMMING�PRACTICE�
5RYING�TO�GET�A�SUBSEQUENT�PROGRAM�
TO�CLEAN�UP�AFTER�THE�FIRST�BY�CLOSING�
THE�PREVIOUS�PROGRAMSk� FILES� IS�
ANOTHER�CONVOLUTED� IDEA�THAT�YOU�
OUGHT�TO�FORGET�ABOUT�COMPLETELY�

"S� IT�HAPPENS� IT� IS�ACTUALLY�QUITE�
EASY�TO�CLOSE�ALL�THE�OPEN�FILES�OF�A�
RUNNING�PROGRAM�WHICH�HAS�BEEN�
INTERRUPTED��+UST�TYPE�$-04&� IN�THE�
"MIGA#"4*$�OUTPUT�WINDOW��"FTER�
THAT�ALL�WILL� BE�WELL� AND�YOU�WILL� BE�
ABLE�TO� RUN� FURTHER�PROGRAMS�WITHOUT�
GETTING�FILE� RELATED�ERRORS��1"0

,-4'!#�,##"1�&#*.
*�AM�A�NEW�"MIGA�
OWNER
� HAVING�JUST�
EXCHANGED�MY�1$�FOR�
A�8#�����"�����WITH�

A����.#�HARD�DISK�AND��.B�3".�� *�
ALSO�HAVE�A�MULTI�SYNC�MONITOR
�A�
����4�3(#�MONITOR�AND�A�3OC(EN�
1LUS�GENLOCK�� *�WOULD� LIKE�TO�KNOW�IF�
IT� IS�POSSIBLE�TO�USE�MY� jFLICKER�CARDk�
WITH�A�VIDEO�CARD �"LSO
�WILL�TWO�
GENLOCKS�ALLOW�ME�TO�DISSOLVE�FROM�
ONE�7IDEO�SOURCE�TO�ANOTHER �"ND
�
WHERE�CAN� *� LEARN�ABOUT�UPGRADING� 

"-�8OODCOCK�
)ORNDEAN�

)ANTS

(�0%-,�  312',%� Y� (�0%-,�  312',%
"CCELERATOR�BOARD�� �A�DEVICE�WHICH�EITHER�INCLUDES�A�CENTRAL� PROCESSOR�LIKE�

THE�"MIGAkS
�OR�A�MORE�ADVANCED�ONE� IN�THE�SAME�RANGE
�BUT�OPERATING�AT�
A�HIGHER�SPEED�

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

(ENLOCK�� �A�WAY�OF�SLAVING�ONE�VIDEO�SOURCE� 	AN�"MIGA
�TO�ANOTHER�	A�VIDEO�
TAPE
� IN�ORDER�TO�SYNCHRONISE�THEIR�SIGNALS��5HIS�ALLOWS�STABLE�WIPES
�
MIXES�AND�OTHER�EFFECTS� INCLUDING�OVERLAY�BETWEEN�THE�TWO�SOURCES�

���PIN�� �SIMILAR�TO�A���PIN�PRINTER
�BUT�WITH�A�PRINTHEAD�CONTAINING����PINS�
5HE�TEXTUAL�OUTPUT�OF�SUCH� A�PRINTER�IS�OF�A�HIGHER�RESOLUTION
� AND�
THEREFORE�MUCH�BETTER�QUALITY�

���BIT�.EMORY�� �NORMALLY
�MEMORY�ON�THE�"MIGA� IS����BIT��5HIS�MEANS�THAT�
WHEN� INFORMATION� IS� RECEIVED�BY�THE� PROCESSOR�FROM�3".
� IT�IS�DONE�SO� IN�
CHUNKS�OF����BINARY�DIGITS� AT�A�TIME�����BIT�MEMORY�IS�SENT�IN����BIT�
CHUNKS
� THUS� INCREASING�THE�SPEED�OF�INFORMATION�TRANSFER�

8ELCOME�TO�THE�WORLD�OF�"MIGA�
VIDEO
� .R�8OODCOCK��"S�YOUkVE�
ALREADY�DISCOVERED� ITkS�A�CONFUSING�
SET�OF�JARGON�AND�EQUIPMENT�YOUkRE�
GOING�TO�BE�DEALING�WITH
� BUT�THIS�
APPLIES�TO� ALL�COMPUTERS
� NOT�JUST�THE�
"MIGA�� /OW
� ON�WITH�THE�SHOW�

4INCE�YOU�HAVENkT�SAID�WHAT�KIND�
OF� jFLICKER�CARDk�YOU� HAVE� *kM�NOT�SURE�
WHAT�THE�ANSWER�IS
�EXCEPT�TO�SAY�
THAT�IF� IT�TAKES�UP�THE�7IDEO�SLOT�OF�
YOUR�"MIGA�THEN�UNLESS�YOU� REMOVE� IT�
FROM�THE�SLOT�YOU�WONkT�BE�ABLE�TO�
USE�ANY�OTHER�VIDEO�CARDS�WHICH� ALSO�
USE�THIS� SLOT�� *F�THE�FLICKER�CARD� IS�ONE�
THAT�FITS� IN� A�CHIP�SOCKET�THEN�THE�
ANSWER�MAY�OR�MAY�NOT�BE�YES
�
DEPENDING�ON�WHAT�VIDEO�CARD�YOU�
ARE�PLANNING�ON� USING�

8ITHOUT�GETTING�TECHNICAL
� THE�
SHORT�ANSWER�IS�THAT�TWO�GENLOCKS�
WON�T�LET�YOU�MIX�FROM�ONE�VIDEO�
SOURCE�TO�ANOTHER�� *N�ORDER�TO�BE�
ABLE�TO�DO�THIS
�YOUkLL� NEED�A�PROPER�
VISION�MIXER�

"S�FOR�ADVICE�ABOUT�UPGRADING�
THE�CHIPS�AND�SO�ON
� KEEP� READING�
MAGAZINES� LIKE�"MIGA�4HOPPER�� (8

&'%&�/3�*'27��*-5�.0'!#�
*�HAVE�BEEN�ASKED�TO�RECOMMEND�A�PRINTER�FOR�USE�WITH�THE�
"MIGA�����1LUS�� *�MYSELF�AM�MAINLY�INVOLVED�WITH�1$�AND�
7AX�SYSTEMS
�ALTHOUGH�*� HAVE�A�GREAT�RESPECT�FOR�THE�
POWERFUL�CAPABILITIES�THAT�THE�"MIGA�HAS�TO �OFFER�AND�AM�

INTENDING�TO �BUY�ONE�FOR�USE�AT�HOME�
"�FRIEND� IS�ALREADY�USING�THE�����1LUS�AND�NOW�WANTS�A�PRINTER�FOR�

PRODUCING�HIGH�QUALITY�DOCUMENTS�AS�WELL�AS�GRAPHICS��5HE�PRICE�LIM IT� IS�
AROUND�_����

,EVIN�"�.ILLS
�-ONDON�4&�

)IGH�QUALITY�FOR�_��� �8ELL
�YOU�CAN�PICK�A����PIN�DOT�MATRIX�UP�FOR�ABOUT�
THAT
� BUT� *�WOULDNkT �CALL� ���PIN�DOT�MATRIX� �HIGHk� QUALITY��(OOD�QUALITY�MAYBE
�
BUT�NOT� jHIGHk �

'OR�HIGH�QUALITY�YOU�NEED�TO�START�AT�THE� INKJET�OR�BUBBLE�JE T�LEVEL
� AND�THE�
ONLY�MODELS�THAT�FALL� INTO�YOUR�PRICE�RANGE�ARE�THE�MONOCHROME�$ANON�#+��
L0EX�AND�#+����	OR�CLONES
�� *F�YOU�HUNT�AROUND�YOU�MIGHT�FIND�THE�
MONOCHROME�)EWLETT�1ACKARD�%ESK+ET�����GOING�FOR�JUST�OVER�_�����+8

.322',%�7-30�$--2�
"-5,

*�AM�VERY�SERIOUSLY�
CONSIDERING�
PURCHASING�A�(71�����
HARD�DRIVE�ACCELERATOR�

COMBO��)AVING�NEARLY�SAVED�ENOUGH�
BEADS
� *�WAS�WONDERING�IF�YOU�COULD�
ANSWER�A�FEW�QUESTIONS�FOR�ME 

.Y�SETUP�CONSISTS�OF�AN�"MIGA�
"����1LUS
�WITH��.B�OF�CHIP�AND�
�.B�OF�FAST�MEMORY�IN�A�4UPRA�
���39�� *�ALSO�HAVE�A�%ATEL�"CTION�
3EPLAY�***�CARTRIDGE�

*� INTEND�ON�SELLING�MY�EXTERNAL�
DRIVE
� BUT� *�AM�NOT�SURE�ABOUT�THE�
4UPRA�MEMORY�EXPANSION��8ILL�THE�
DRIVE�S IT�ON�THE�4UPRA�THROUGH�PORT
�
OR�W ILL�THERE�BE�PROBLEMS 

8HAT� LEVEL�OF�COMPATIBILITY�CAN� *�
EXPECT �$AN�YOU�FORESEE�ANY�
PROBLEMS� *�MIGHT�HAVE�WITH�THE�
OTHER�EQUIPMENT�*�HAVE 

*� KNOW�THE�������CAN�ADDRESS�
THE����BIT�MEMORY
�BUT�CAN�THE�
������ADDRESS�THE����BIT�MEMORY 
*F�THAT�WAS�SO
� *�WOULD�THEN�BE�ABLE�
TO�SELL�THE�4UPRA�

'INALLY
�DO�YOU�THINK�$OMMODORE�
HAVE�DONE�THE�RIGHT�THING
� IN�PUTTING�
A���.)Z�������IN�THE�NEW�"MIGA��
%O�YOU�THINK�IT� IS�FAST�ENOUGH 

.ARTIN�(RUNDY�
/EWBURY�
#OLTON

*N�THEORY
� THE�4UPRA�SHOULD�WORK�� *N�
PRACTICE
� I T kS�NOT�RECOMMENDED�TO�
HANG�THINGS�OFF�YOUR�"����EXPANSION�
PORT�USING�THROUGH�CONNECTORS�� *T�S�
MUCH�BETTER�TO�EXPAND�THE�MEMORY�
SLOTS� INSIDE�THE�"����AND�SELL�THE�
4UPRA��:OU�DO�HAVE�A�SMALL�CATCH�
WITH� REGARDS�TO�USING�THE�"���kS�
MEMORY�WHILST�IN�������MODE��YOU�
CANkT��5HE�SWITCH� ON�THE�TOP� IS� REALLY�
ONLY�TO�ALLOW�YOU� TO� RUN�GAMES�AND�
SO�ON
� AS�WHEN�YOU�DISABLE�THE�
TURBO
�YOU�DISABLE�THE�HARD�DISK�AND�
MEMORY�ALSO�

0NE�OF�THE�OTHER�PROBLEMS�YOU�
WILL� HAVE� IS�THE�"CTION�3EPLAY�
CARTRIDGE��:OU�WILL� NOT�BE�ABLE�TO�USE�
THIS�WITH�THE�"����PLUGGED� IN
�AS�THE�
"����DOES�NOT�HAVE�A�THROUGH�PORT��
5HIS� IS�SENSIBLE
� AS�$OMMODORE�
HAVE�ALWAYS�SAID�YOU�SHOULD�NEVER�
DAISY�CHAIN�DEVICES�OFF�THE�EXPANSION�
PORT�� &VEN� IF�YOU�COULD� PLUG� IT�IN
� IT�
WOULDNkT�WORK�AS�THE�"CTION� 3EPLAY�
CARTRIDGES�HAVE�COMPATIBILITY�
PROBLEMS�WITH�FASTER�$16S�

8ITH� REGARDS�TO�THE���.)Z�
�����
� *�THINK� IT� IS�EXCELLENT��5HE�
��&$����PROCESSOR�FOUND� IN�THE�
"����� IS�EXTREMELY�CHEAP�� 5HIS� IS�
WHAT�ALLOWS�THEM�TO�SELL� A��.B�"("�
COMPUTER�FOR�����POUNDS�� 54

���/3#12'-,1
8OULD�YOU�BE�KIND�
ENOUGH�TO�ADVISE�ME�
REGARDING�$OMMODORE�
���EMULATORS�WHICH�

ARE�AVAILABLE�FOR�THE�"MIGA 
A
�8HAT�HARDWARE�OR�SOFTWARE�

DO� *� NEED�WHICH�WILL�ENABLE�ME�TO �
USE�A�$���$�/�CASSETTE� RECORDER�
ON�THE�"MIGA 

B
� %O�MOST�$���PROGRAMS�RUN�
0,�ON�THE�"MIGA�$���EMULATORS 

C
�$AN�*�SAVE�THE�$���PROGRAMS�
ONTO�"MIGA�FLOPPIES�ONCE�THEY�HAVE�
BEEN� LOADED 

D
�$AN�YOU�RECOMMEND�A�GOOD�
VIRUS�CHECKER�WHICH�WILL�PROTECT�A�
HARD�DRIVE�FROM� INFECTION 

E
�8HICH� IS�THE�BEST� jBUDGETk�
ACCELERATOR�CARD�FOR�THE�"��� �*�
HAVE�SEEN�SEVERAL�ADVERTISEMENTS�
FOR�FASTER������S�SUCH�AS� *$%kS�
"%4PEED�AND�1OWER�$OMPUTINGkS�
#LIZZARD�5URBO�BOARD�� *�DONkT �REALLY�
NEED�ANYTHING�PARTICULARLY�FAST
�BUT�
*kD�S TILL� LIKE�TO�SPEED�UP�GENERAL�
SYSTEM�PERFORMANCE
�SOME�%51�
PROGRAMS�AS�WELL�AS�THE�ODD�GAME��
8HAT�WOULD�YOU� RECOMMEND 

"NON

A
� *kM�AFRAID� IT kS� NOT�POSSIBLE�TO�
CONNECT�A�CASSETTE�DRIVE�TO�THE�
"MIGA�USING�ANY�OF�THE�CURRENTLY�
AVAILABLE�$���EMULATORS��"LTHOUGH�
*�VE� SEEN� SEVERAL�4PECTRUM�
EMULATORS�WHICH� CLAIM�TO�ALLOW�
CASSETTE� LOADING�VIA�A�SOUND�
SAMPLER
� NONE�OF�THE�$���EMULATORS�
SUPPORT�THIS��8HAT�YOU�WILL� NEED�TO�
DO� IS�TO�BORROW�A�FRIENDkS�$���DISK�
DRIVE
� TRANSFER�ALL�YOUR�CASSETTE�
PROGRAMS�TO�DISK�AND�THEN�CONNECT�
THIS�TO�YOUR�"MIGA�� 4ORRY� *� COULDNkT�
BE�OF�MORE�HELP�

B
�4URPRISINGLY
� THE�OVERALL� QUALITY�
OF�EMULATION� IS�VERY�GOOD� INDEED
�
ALTHOUGH�THERE�S�STILL� A� NOTICEABLE�
DECREASE� IN�SPEED�WHEN�FASTER�$���
PROGRAMS� 	GAMES�AND�SUCH� LIKE
�ARE�
RUN�UNDER�AN�EMULATOR�

C
�1ROVIDING�THAT�YOU�CAN� LOAD�THE�
PROGRAMS�FROM�A�$���DISK�DRIVE
�
MOST�OF�THE�EMULATORS�THAT� *kVE�SEEN

CONTINUED�ON�PAGE���
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4IMPLY�CALL�OUR�)EAD�0FFICE�QUOTING�YOUR�"CCESS�7ISA�
NUMBER�ON�� � � � � � � � � � � � � � � FCH ?M 	 �
-J?H� � ���;G � 
� � ���JG

 7�!�**',%�.#01-,�**7
4IMPLY�CALL� IN�TO�YOUR�NEAREST�'UTURE8ORLD�STORE�
WHERE�OUR�FULLY�TRAINED�PERSONNEL�WILL� BE�MORE�THAN�
HAPPY�TO�DEAL�WITH�YOUR�REQUIREMENTS�

 7�.-12
.AKE�CHEQUES
� #UILDING�4OCIETY�DRAFTS�OR�1OSTAL�
0RDERS�PAYABLE�TO

'6563&803-%�$0.165&34�-5%

6/*54�������4&3(&"/54�8":�
&-.4� */%6453*"-�&45"5&�#&%'03%�
.,��� 0&)

1LEASE�WRITE�CHEQUE�GUARANTEE�CARD�NUMBER�ON� THE� REVERSE�OF� \�
CHEQUE�TO�ENSURE�SAME�DAY�CLEARANCE�� $HEQUES�WITHOUT�A�

CARD�NUMBER�SUBJECT�TO� ���DAYS�CLEARANCE�

*� *� 3&.&.#&3�"--�13*$&4�"3&� */$-64*7&�0'�7"5�\�
R � � �$063*&3�%&-*7&3:�	6,� .AIN LAND�ONLY

? V � 4"563%":�%&-*7&3:�_�����

$',�,!#
'INANCE�AVAILABLE�TO�SUIT�YOUR�SPECIFIC�NEEDS��8RITTEN�DETAILS�ON� \�
REQUEST�� *NSTANT�CREDIT� IS�AVAILABLE� IN�ALL� 'UTURE8ORLD�STORES�

.0#+'#0�%-*"�!�0"
o �� �DAY�MONEY�BACK�GUARANTEE�ON�GOODS�PURCHASED� IF�NOT�

COMPLETELY�SATISFIED� 	SUBJECT�TO�GOODS�BEING� RETURNED� IN�MINT�
CONDITION


o � ���DAY�EXCHANGE�FOR�NEW�POLICY�SHOULD�A� FAULT�OCCUR
o � �� YEAR�GUARANTEE�GIVING� FREE�COLLECTION�AND�DELIVERY�SERVICE�

SHOULD�A�FAULT�OCCUR�
o � &XCLUSIVE�1REMIER�(OLD�$ARD�WITH�1ERSONAL�.EMBERSHIP�

/UMBER�ENTITLING�YOU� TO�SPECIAL�OFFERS
o �"LL�THIS�FOR�ONLY�_������ PER� ITEM�PURCHASED

�� 7#�0�%3�0�,2##
'OR�THE�WHOLE�GUARANTEE�PERIOD
�WARRANTY�SERVICE�WILL�BE�
COMPLETELY�FREE�OF�CHARGE

2#!&,'!�*�13..-02�-,�1'2#�
#,%',##01
#EING�AUTHORISED�SERVICE�CENTRES�FOR�".453"%

$0..0%03&���45"3
�WE�ARE�EQUIPPED� TO�DEAL�WITH�THE�
MAJORITY� OF�QUERIES�� -INES�OPEN� ����PM� TO�����PM

$3**7�!-+.32#0'1#"�
-0"#0',%�1712#+
5HIS�ENABLES�OUR�TELESALES�STAFF�TO� PROVIDE�UP�TO�THE�MINUTE�STOCK�
INFORMATION�COUPLED�WITH�EFFICIENT�DISPATCH�

$3**�2#12',%�.0-!#"30#
"LL�COMPUTER�HARDWARE�IS�TESTED�PRIOR�TO�DISPATCH�MAINTAINING�

\� OUR�MOTTO�

 # 1 2

"LL� GOODS�SUBJECT�TO�AVAILABILITY�
"LL�PRICES�CORRECT�AT�TIME�OF�GOING�
TO�PRESS� &� � 0 &

1 2 � 0 �
0 ' , 2 # ' E

"LL�OUR�4TAR�1RINTERS�NOW�COME�WITH� THE�FOLLOWING�
VALUE�PACK�WORTH�_������$0.1-&5&-:�'3&&

/3�*'27�!-+.32#0�!� *#��������������� 331�_����
3,'4#01�*�.0',2#0�12�,"�������������� 331�_����
��� �1&##21�!-,2',3-31�.�.#0� 331�_����
2�'*-0�+�"#�"312�!-4#0��������������� 331�_����
���,'%&21�&-*'"�7��!!-++-"�2'-,�
Z �.*31�Z �."�"'1)�.�!)�!-,2�',',%�

8ORDPROCESSOR�o �4PREADSHEET�o �%ATABASE�o �

7IRUS�,ILLERS�o �#ACKUP�6TILITY

12�0�*!���+-,-�.0',2#0
��1IN�%OT�.ATRIXL��� ��� �CPS�

505"-�331�WITH�VALUE�PACK�_�������

 ON�SIOLM�FIL�;H�OH<?FC?P;<F?�X���������
,#5�12�0�*!'--�!-*-30�.0',2#0

��1IN�COLOUR
� �������CPS�
505"-�331�WITH�VALUE�PACK�_�������

 O@�SIOLM�@IL�;H�OH<?FC?P;<F?�X���������
12�0�*!����!-*-30�.0',2#0

��1IN�COLOUR� �������CPS�
505"-�331�WITH�VALUE�PACK�_�������

 OC�SIOLM�FIL�;H�OH<?FC?P;<F?�X���������
12�0�*!��
����+-,-�.0',2#0

���1IN�MONO�PRINTER���� ��� �CPS�
505"-�331�WITH�VALUE�PACK�_�������

 OC�SIOLM�FIL�;H�OH<?FC?P;<F?�X�������
,#5�12�0�*!��
����+-,-�.0',2#0

���1IN�MONO
� �������CPS�
505"-�331�WITH�VALUE�PACK�_�������

 OC�SIOLM�FIL�;H�OH<?FC?P;<F?�X���������
12�0�*!��
����!-*-30�.0',2#0

���1IN�COLOUR�PRINTER
� ��� ��� �CPS�
505"-�331�WITH�VALUE�PACK�_������

 ON�SIOLM�@IL�;H�OH<?FC?P;<F?�X�������
12�0�1(��� ',)(#2�.0',2#0

)IGH�SPEED�QUALITY�MONO�PRINTER�� ��00CPS� 	-2
�
505"-�331�WITH�VALUE�PACK�_�������

 OC�SIOLM�FIL�;H�OH<?FC?P;<F?�X�������

12#0#-�!-*-30�
+-,'2-0
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$?;NOL?M�
� �"WARD�WINNING�STEREO�MONITOR�

s�0N�SITE�MAINTENANCE�
� � -0564�563#0�$)"--&/(&� ��

.*31�
s�'���45&"-5)� '*()5&3

-,*7�
O �
 � � 
 � �

+#+-07�"0'4#1�
��1!�,,#01

+#+-07
���,�3".�&91"/4*0/� 8*5)065�$-0$,�_�����

8*5)�$-0$,�_������
����.&(�&91"/4*0/� 	/OR�1LUS�COMPATIBLE
� _������
�� .&(�&91"/4*0/�	(IVES�YOUR�"����PLUS�A�MASSIVE�

*� �.#
� _�����
�� .&(�&91"/4*0/� 8*5)�5)36�1035� _������
/&8���.&(�3".�#0"3%4�'30.�108&3
$OMPLETE�W ITH �5HRU�1ORT�1OPULATED�BOARD�WITH���.EG�3".�_���o
��.EG�3".�_�����o ���.EG�3".�_��� ��� �����.EG�3".�_������

%*3&$5�"����3&1-"$&.&/5�%3*7&�W ITH �INSTRUCTIONS� _������
*�108&3�1$���#�3OBUST�SLIM�DRIVE�W ITH �ANTI�D ICK� _������
$6."/"�$"9�����4-*.-*/&�%3*7&� _�����
108&3�1$����#�W ITH �#LITZ�7IRUS�HARDWARE� _�����
108&3�1$���#���9�$01:�130'&44*0/"-� _�����
%6"-�108&3�1$���#�COMPLETE�W ITH �1OWER�SUPPLY�_������

&�0"�"0'4#1
* �(71����.&(�)"3%�%3*7&�8*5)�3".�&91"/%"#-&�
50��.#����.EG�3".�_�������o ���.EG�3".�_�������

*�o ���.EG�3".�_��������o ���.EG�3".�_��������
*�(71�����.&(�)"3%�%3*7&�8*5)�3".�&91"/%"#-&�50��.#�
*�o ���.EG�3".�_�������o ���.EG�3".�_�������o ���.EG�3".�
*�_�������o ���.EG�3".�_�������
108&3�4$"//&3�8*5)�7&34*0/�����40'58"3&� _������
61(3"%&�,*5�'03�/0/�108&3�4$"//&3�6/*54�

*�$OMPLETE�WITH�HARDWARE�INTERFACE�AND�NEW�VERSION�
�����SOFTWARE� _�����

�+'%�� �����!�02--,�!*�11'!1�13.#0.�!)
'�,#5��+'%�� �����FEATURING�8ORKBENCH�,ICKSTART����5HE�8ORKS�� %�1AINT�***�� )OME�"CCTS�ETC�����������331�_������
'��120��2#,�%�+#�.�!)� ��� INDIVIDUALLY�PACKED�GAMES� 	SEE�"����(AMESMASTER�PACK�FOR�DETAILS
������331�_���
%$�� �1'!�&SSENTIAL�FOR�BASIC�PROGRAMMING�
!�02--,�!*�11'!1�1-$25�0#
#ART�4IMPSON�7S�4PACE�.UTANTS� j -EMMINGS��
$APTAIN� 1LANET�
�� '*()5&3�+0:45*$,4�
26"-*5:�.064&1"%

331�_�����

331�_������
331�_������
331�_����

2-2�*�00.� X � � � � �� � �
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4IMPLY�CALL� IN� ONE�OF�OUR�STORES�
OR� RING�OUR� TELESALES�DEPARTMENT�� �

.AKE�ANY�PURCHASE�TO� THE�VALUE�OF�_���
OR�MORE�AND�WE�LL� SUPPLY�YOU�WITH� THE�#&45�"MIGA�WORDPROCESSING� PACKAGE�

ON� THE�MARKET�FOR� JUST�_ � � �� � � ��SAVING�YOU� _����
#UT�HURRY�STOCKS�ARE� LIMITED� AT�THIS�CRAZY�PRICE�

"LTERNATIVELY�YOU� CAN� BUY�8ORDWORTH�V L � L � ON� ITS�OWN� FOR�_ � � �� �

ss�41&$*"-�163$)"4&�ss�
"����1-64�7&34�� ��
��')%%$��"�((���&��!(

���)*'�$��
��"*-��&��$)���(�
��')�(�#&(%$�

��&)��$�&"�$�)�
"�##�$�(

331�_��5
461&3�-08�13*$&

U���
��
ss�41&$*"-�163$)"4&�ss

501� 5&/� $)3 *45."4�\�
( *'5� *%&"4 � "5� ( *7 & c
"8 ": � 13*$&4� 8 )&/ �*�

*�:0 6 � 41&/%� 07&3 � _ � � � */ �*�
" / : � 0'� 063 � 4503&4� 03 � 163 c
$)"4& � . " *- � 03%&3�s

*+.)�(� #%"0�
,.%�!� ,.%�!
_����� _����

_������ _����

%0!)
���$APACITY������-OCKABLE�%ISK�#OX�

���$APACITY������-OCKABLE�%ISK�#OX�

1ACK�OF�5EN�#RANDED�1RECISION

�����%ISKS� _������ _����

�����%ISK�%RIVE�$LEANER�,IT� _����� _����

)IGH�2UALITY�4EMI�SOFT�MOUSEPAD� _����� _����

����4HEETS�OF�$ONTINOUS�1RINTER�1APER� _����� _����

4TANDARD�.ICROSWITCH�+OYSTICK� _����� _����

;IPSTICK�4UPERPRO�"UTOFIRE�+OYSTICK�_������ _����

2UICKJOY�5OPSTAR+OYSTICK��5HE�6LTIMATE�_������_�����

3EPLACEMENT�"MIGA�.OUSE� _������ _����

s�-*.*5&%�50�0/&�(*'5�
1&3�53"/4"$5*0/

*� #"4*-%0/�
L��?*7*&("4503&

������4OUTH�8ALK
�#ASILDON�
5ELEPHONE�	����
�������

�
�? �#&%'03%�
�� .&("4503&

�� 5HE�)OWARD�$ENTRE
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�4IMPLY�THE�#EST��$OMMODORE�AUTHORISED�REPAIR�CENTRE�
'3&&�$0--&$5*0/���#467&3:�#:�$063*&3�.AKE�ONE�SIMPLE�PHONE�CALL�AND�LEAVE�THE�REST�TO�US��

(6"3"/5&&%���%":�56,.�"306/%�8E�GUARANTEE�TO�RETURN�YOUR�COMPUTER�8*5)*/���DAYS�OF�COLLECTION�
'6--�07&3)"6-�*/$-6%*/(�07&3����%*"(/045*$�$)&$,4�:OUR�"MIGA�WILL�LOOK�AS�GOOD�AS�NEW

��.0/5)�$0.13&)&/4*7&�(6"3"/5&&�0UR�ENGINEERS�WORK�TO�THE�HIGHEST�STANDARD�
"--�*/$-64*7&�13*$&�8E�WON�T�CON�YOU�WITH�HIDDEN�EXTRAS�

'3&&����(".&4�40'58"3&�1"$,�
'OR�A�LIMITED�OFFER�WE�WILL�GIVE�YOU�A����GAMES�PACK�COMPLETELY�FREEL

2
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/#�1ERSONAL�CALLERS�IN�TO�ONE�OF� OUR�STORES�MAY�DEDUCT�_���FROM�THE�ABOVE�PRICE�

,6�B6C6BF6�THE�RIGHT�TO�REFUSE�COMPUTERS�THAT�HAVE�BEEN�TAMPERED�WITH�OR�ARE�BEYOND�
ECONOMICAL�REPAIR��*N�THIS�INSTANCE�A�NOMINAL�_���CHARGE�WILL�BE�MADE�TO�COVER�CARRIAGE�COSTS�
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	BOTH� 1%�AND�COMMERCIAL
�DO�ALLOW�
YOU�TO�TRANSFER�$���PROGRAMS�ON�TO�
"MIGA�FLOPPY�DISKS�

D
� *� PERSONALLY�RECOMMEND�'RANK�
7ELDTHUIS�� 7IRUS�$HECKER�PROGRAM�� *T�
CAN�BE� INSTALLED�VIA�YOUR�DRIVEkS�
STARTUP�SEQUENCE�AND�WILL� HAPPILY�RUN�
IN�THE�BACKGROUND�MONITORING�ANY�
DISKS�THAT�ARE� INSERTED� INTO�YOUR�
"MIGAkS�DRIVES�� *�VE�HAD� 7IRUS�
$HECKER�ON�MY�SYSTEM�FOR�SEVERAL�
YEARS�NOW�AND� *kVE� NEVER�SUFFERED�
FROM�THE�DREADED� LURGY�

E
�5O�BE�PERFECTLY�HONEST
� *�D�
RECOMMEND�YOU�TO�SELL�YOUR�SYSTEM�
AND�BUY�YOURSELF�A�NEW�"������ *T�
COMES�AS�STANDARD�WITH�A�������
WITH��.B�OF����BIT�CHIP�3".�AND�
PROVIDES� PROVISION�FOR�A�SEPARATE�
MATHS�CO�PROCESSOR�� /OT�ONLY�THAT
�
BUT� IT�CAN�EASILY�BE�UPGRADED�TO�A�
FASTER�PROCESSOR�FOR�VERY�LITTLE�CASH��
0K
�YOUkLL� BE�STARTING�FROM�SCRATCH�
AGAIN� 	YOUR�"����HARD�DRIVE�WONkT�
WORK�ON�THE�����

� BUT�YOUkLL� HAVE�A�
CONSIDERABLY�BETTER�SYSTEM� 	NOT�TO�
MENTION�THE� NEW�"("�CHIP�SET�
��+)

!"24�!-,2�!21
*�HAVE�BOUGHT�A�$%57��
$AN� *� HOOK�IT�UP�TO�TO �
THE�"MIGA������TO�
TAKE�ADVANTAGE�OF�THE�

)ARD�%ISK�AND�EXTRA�MEMORY �$AN�*�
INCREASE�THE�$%57�FROM��.B �$AN�*�
UPDATE�$%57�,ICKSTART�TO����� 

+AMES�3OBERTSON�
#RECHIN

:OU�CAN� LINK�THE�$%57�TO�YOUR�"MIGA�
USING�THE� PUBLIC�DOMAIN�NETWORK�
SOFTWARE�1ARNET��5HIS�ALLOWS�YOU�TO�
LINK�YOUR�$%57�AND�"MIGA�WITH� A�
CUSTOM�PARALLEL� CABLE� 	WHICH�COSTS�
AROUND�_���TO�MAKE
�AND�ACCESS�THE�
$%57�DEVICES�FROM�YOUR�"MIGA
�AND�
VICE�VERSA�� 5HE�1ARNET�SOFTWARE�CAN�
BE�FOUND�ON�'RED� 'ISH�%ISK�����	"LL�
'RED�'ISH� DISKS�ARE�AVAILABLE�FOR�
$%57�ON�THE�$%1%�1UBLIC�%OMAIN�$%�
FROM�"LMATHERA�A ��������������
PRICED�_�����
�

:OU�CAN�UPGRADE�THE�$%57�TO�
�.B�OF�CHIP�RAM�USING�THE�%,#�.EGd
"�$HIP�BOARD
� AND�YOU�CAN�GO�UP�TO�
�.B�OF�FAST�RAM� 	AND�DOUBLE�THE�
SPEED�OF�YOUR�������AT�THE�SAME�
TIME
�WITH�THE�#LIZZARD�EXPANSION�
BOARD
� AVAILABLE�SOON�� 6PGRADING�THE�
,ICKSTART�IS�MORE�DIFFICULT�AS�YOU�
REQUIRE�THREE�30.�CHANGES
� NOT�JUST�
THE� ,ICKSTART�30.� 	SEE�MY�ANSWER�TO�
.ATTHEW�-AYEkS� LETTER�IN�THIS� ISSUE�
FOR�MORE� INFORMATION
��+3

�0#66�',1#02'-,
*kM�GETTING�INTERESTED�
IN�"3EXX�AND�HAVE�
INSTALLED�THE�
39+NTUI�LIBRARY� IN�MY�

6SER�4TARTUP��4INCE�THEN� *kVE�BEEN�
GETTING�THE�MESSAGE� j"3EXX�SERVER�
NOT�ACTIVEk ��$AN�YOU�PLEASE�TELL�ME

WHY�BECAUSE
� BEFORE�INSERTION�OF�THE�
LINE� j RXLIB�RX JN TU I�LIB RARY������� 0k
�
EVERYTHING�WAS�0, 

4�)�%YHALL�
(REAT�:ARMOUTH�

/ORFOLK

5HE�ERROR�IS�DEFINITELY�TELLING�YOU�THAT�
THE�"3EXX�RESIDENT�PROCESS�HAS�NOT�
BEEN�STARTED��$HECK�YOUR�STARTUP�
SCRIPTS�BECAUSE� *� SUSPECT�THAT�YOU�
HAVE� INADVERTENTLY�REMOVED�THE�
REXXMAST�COMMAND� 	WHICH�STARTS�UP�
THE�"3EXX�RESIDENT�PROCESS
�DURING�
YOUR�STARTUP�EDITING�OPERATIONS��1"0

1�2'1$7',%�0#1-*32'-,
.Y�4TAR�-$����������
PIN�PRINTER�WONkT �PRINT�
GRAPHICS�AT�THE�
HIGHEST� RESOLUTION�OF�

����BY�����DPI�� *kVE�TRIED�THE�
&PSON2�AND�/EC@1INWRITER�DRIVERS
�
BUT�THE�ONLY�DRIVER�THAT�PRINTS�
GRAPHICS�AT�ALL� IS�THE���PIN�&PSON9�
DRIVER��8HAT�AM� *�DOING�WRONG 

(EIR�)AATVEIT�
%RANGEDAL�

/ORWAY

&PSON2�HAS�A�HIGHEST�RESOLUTION�OF�
����BY�����DPI
� SO�THATkS�WHY�THAT�
DOESNkT�WORK�PROPERLY��5HE�
/EC@1INWRITER� IS�&PSON�COMPATIBLE�
AND�DOES�����BY�����DPI
� AND� IN�
THEORY�IT�SHOULD�WORK�WITH�THE�-$����
���PERFECTLY�WELL� PROVIDED� IT� IS� IN�
&PSON�MODE��"S�EVER
�YOU� SHOULD�
CHECK�YOUR�%*1�SWITCHES�

:OUR�BEST�BET� IS� PROBABLY�THE�
PROPER�4TAR��1LUS�PRINTER�DRIVER
�
AVAILABLE�ON�THE�1RINTER�%RIVER�DISK�
FOR�_�����FROM�+".
� ���(REATFIELDS�
%RIVE
� 6XBRIDGE�6#���2/��+8

+-,'2-0�20-3 *#1�
�%�',�

*� HAVE�A�SECOND�HAND�
.ITSUBISHI�$5��
����59�COLOUR�
TELEVISION�WHICH�HAS�

A�4$"35�1ERITEL�SOCKET�WHICH� *�
WOULD� LIKE�TO�USE�TO� IMPROVE�MY�
PICTURE�QUALITY��"T�THE�MOMENT�*�AM�
HAVING�GREAT�PROBLEMS�TRYING�TO�FIND�
A�COMPATIBLE�LEAD�� *kVE�TRIED�MOST�OF

THE� LEADS�AVAILABLE�BUT�THE�ONLY�ONE�
WHICH�SEEMS�TO�WORK�IS�THE�"MIGA��
4ONY�ONE�

6NFORTUNATELY
�WHEN�USING�THIS�
LEAD�THE�PICTURE�OUTPUT� IS� INCREDIBLY�
DARK
�AND�THE�ONLY�WAY�OF�
BRIGHTENING�THE�PICTURE�UP� IS�TO �TAKE�
THE�BACK�OFF�THE�57�AND�ADJUST�THE�
INTERNAL�CONTRAST�CONTROL
�WHICH�
THEN�MAKES�NORMAL�TELEVISION�
VIEWING�TOO�BRIGHT�

*� HAVE�WRITTEN�TO�.ITSUBISHI� BUT�
ALL� *� RECEIVED�WAS�A� jRETURN�POSTAGEk�
ENVELOPE�SAYING�THAT�THEY�WERE�NO�
LONGER�AT�THAT�ADDRESS�� *S�THERE�ANY�
HELP�YOU�CAN�OFFER 

"NDREW�)AWKINS�
1LYMPTON�
1LYMOUTH

%ONkT �PANIC�� $ONSUMER�%IVISION�AT�
.ITSUBISHI�TELL�ME�THAT�THIS� IS�HOW�TO�
CONNECT�UP�YOUR�"MIGA�3(#�TO�THE�
$5�����kS�4$"35�

".*(" 4$"35
� 3&% ��
� (3&&/ ��
� #-6& �

�� $�4:/$ ��
�� ���7 �
�� ��7 ��

4O
�MAKE�SURE�THIS� IS� HOW�YOU�DO� IT��
"LTERNATIVELY�YOU�COULD�CONTACT�THE�
USUAL�MONITOR�EXPERTS�� �.EEDMORE�
-TD�ON�e�������������OR�5RILOGIC�ON�
N �������������

*NCIDENTALLY
� .ITSUBISHI�WERENkT�
MESSING�YOU�AROUND�� �THEY� REALLY�
HAVE�MOVED��5HEIR�NEW�ADDRESS� IS�
$ONSUMER�%IVISION
� .ITSUBISHI�
&LECTRIC�6,�-TD
�5RAVELLERS�-ANE
�
)ATFIELD
� )ERTS�"-*0��9)�c � �����
�������� ��4

2'+#�#,-3%&�$-0�
�11#+ *#0

*� RECENTLY�BOUGHT�
%EV1AC�� �AND�AM�
NOW�TRYING�TO�CODE� IN�
"SSEMBLER�� *�AM�NOT�

HAVING�MUCH�SUCCESS�AND�SO�*�
WOULD� LIKE�TO�ASK�SOME�QUESTIONS�

A
� *� AM�TRYING�TO�USE�THE�%04�
FUNCTION�%ATE4TAMP�TO�ASSIGN�THE

(�0%-,�  312',%� Z� (�0%-,�  312',%
"3EXX�� �AN� INTERPRETED�PROGRAMMING� LANGUAGE�THAT�IS� INCLUDED�AS�STANDARD�

WITH�8ORKBENCH���AND�ABOVE�� *T�IS�USED�EXTENSIVELY�TO�CONTROL�OTHER�
PROGRAMS
� AND� IS�A�GREAT�AID�TO�MULTITASKING�

"SSEMBLER�� �A� PROGRAM�WHICH�CONVERTS�AN�ASSEMBLY�LANGUAGE�PROGRAM�
WRITTEN� IN�WORDS� 	WELL
� ALMOST
� INTO�THE�MACHINE�CODE�NUMBERS�THAT�THE�
"MIGAkS�������PROCESSOR�UNDERSTANDS��8RITING�PROGRAMS� IN�ASSEMBLY�
LANGUAGE�ENSURES�THAT�THE�BEST�POSSIBLE�SPEED�AND�MEMORY�EFFICIENCY�IS�
GAINED�FROM�THE�MACHINE�

$%�30.�� �$OMPACT�%ISC�3EAD�0NLY�.EMORY�IS�THE� LATEST�TECHNOLOGY�IN
STORAGE�DEVICES��"�$%�CAN�HOLD�OVER����.B�OF�DATA
�COMPARED�TO�AROUND�
���.B�FOR�A�HARD�DISK�AND����,�FOR�A�FLOPPY�DISK��5HE�BIG�DISADVANTAGE�
IS�THAT�USERS�CANNOT�STORE� INFORMATION�ON�A�$%
�ONLY�RETRIEVE� IT
� BUT�THIS�
DOESNkT�STOP�$%�FROM�BEING�A�POTENTIALLY�REVOLUTIONARY�MEDIUM�

TIME�TO�A�VARIABLE�� *N�A�$�BOOK
�THIS�
WAS�ACCOMPLISHED�WITH�

?BA:� G<@8�0�2�

!4G8-G4@C�G<@8	 �

*�TRANSLATED�THIS�TO�

@BI8�?�

 �''!*-�

@BI8���

E4J3G<@8�

�E4J3G<@8�7?�

!4G8-G4@C�

7*�E4J3G<@8�

7F �5 � ��

*T�DIDNkT �WORK
�COULD�YOU�PRINT�SOME�
CODE�TO�DO�THIS 

B
� *�HAVE�THE�3,.� *NCLUDES�AND�
"UTODOCS�AND�A�GENERAL�������
ASSEMBLER�BOOK
� BUT�*�WAS�
WONDERING�WHAT�BOOKS�*�SHOULD�BUY�
TO�HACK�*NTO�THE�04�� *�HAVE�AN�
EXCELLENT�.ASTERING�"MIGA�4YSTEM �
AND�WOULD� LIKE�TO�KNOW�IF�THERE� IS�A�
SIMILAR�BOOK�FOR�ASSEMBLER�FREAKS�

C
�"RE�THERE�ANY�1%�DISKS�WITH�
ASSEMBLER�EXAMPLES�ON�THEM 

D
�"LSO
� HOW�CAN�*�CONVERT�A�
DECIMAL�TO�A�FLOATING�POINT�NUMBER�
IN�ORDER�TO�USE�THE�FUNCTIONS� IN�THE�
MATHFFP�LIBRARY �*� AM�TRYING�TO�WRITE�
A�PROGRAM�TO�DISPLAY�THE�.ANDELBROT�
SET�AND�SO�USING�THE�AMIGA�LIB�
FUNCTIONS�FOR�EACH� LOOP�WOULD�BE�
VERY�SLOW�

4HAILESH�1ATEL�
-EICESTER

A
�5HE�FUNCTION�%ATE4TAMP� RETURNS�A�
POINTER�TO�THE�STRUCTURE� IT�FILLED�� *N�
THIS�CASE
� IT�RETURNS�EXACTLY�WHAT�YOU�
SENT�IT��5HE�RETURNED� %ATE4TAMP� IS�
ACTUALLY�THREE� LONG�WORDS
�ONE�FOR�THE�
DAY
�ONE�FOR�MINUTES�AND�ONE�FOR�
TICKS��5O�GET�A� REAL� DATE�OUT�OF�THIS�� �
DAYS
�MONTHS�AND�YEAR�� �IS�ACTUALLY�
QUITE�COMPLEX�� *TkS�MUCH�BETTER�TO�
USE�THE�����%04�FUNCTIONS�%ATE5O4TR�
FOR�THAT��5O�CORRECT�YOUR�CODE
� SIMPLY�
REMOVE�THE�MOVE�L�D�
RAW@TIME��0N�
RETURN� FROM�%ATE4TAMP
�YOU�CAN� READ�
IN�THE�DAYS
� FOR�EXAMPLE�WITH�
SOMETHING�LIKE�

<A6?H78� �7B F �7BF �<��

?84� E4J3G<@8�4*

@BI8��� 7F3!4KF�4*	 � 7*�

�� ,847� 74KF� <A��

@BI8���� 7F33(<AHG8��4*	 ��7?�

�� �A7� @<AHG8F� <A� 74K��

@BI8���� 7F33.<6>��4*	 ��7��

�� �A7� G<6>F� <A� @<AHG8�

B
�5HE�3,.�BOOKS�ARE�PERFECT
�
EXCEPT�THAT�THEY�ARE�BIASED�TOWARDS�
$
�WHICH� IS�HARDLY�SURPRISING�AS�THE�
"MIGA�0PERATING�4YSTEM�WAS�WRITTEN�
IN�$�� *F�YOUkRE�THINKING�OF�WRITING� LARGE
04� BASED�APPLICATIONS
� THEN�
ASSEMBLY�LANGUAGE� IS�THE�WRONG�
CHOICE��$�WOULD� REALLY�BE�BETTER�

*� AM�NOT�SURE�WHAT�YOU�MEANT�BY�
�HACK�THE�04m ��5HERE� IS�NO�BOOK�ON�
�HACKING�� INTO�THE�OPERATING�SYSTEM��
:OUkRE�BETTER�OFF�GETTING�A�GOOD�BOOK�
ON�$
� AND� READING�A�BIT�OF�THAT�SO�
THAT�YOU�ARE�ABLE�TO�CONVERT�FROM�$�TO

A U U � �+'%��1&-..#0�Z �'113#���� Z �(�,3�07�����



1$�$0.1"5*#*-*5:
*� HAVE�HAD�AN�"����FOR���YEARS
�AND�HAVE�DECIDED� *�NEED�A�
BIGGER�MACHINE�� *�ALSO�NEED�1$�"5�COMPATIBILITY�FOR�MY�
STUDIES�� *�HAVE�MY�EYE�ON�AN�"�����WITH�AN�"�����
BRIDGEBOARD�AND�A����.#������INCH�FLOPPY�DRIVE�� *�

DONiT �WANT�TO �SPEND�TOO�MUCH�MONEY�TO �START�WITH�AND�*�WANT�A�SYSTEM� *�
CAN�GRADUALLY�EXPAND�	WITH�A�HARD�DISK
�7("�AND�SUCH
��$OULD�YOU�TE LL�ME�
WHAT�THE�BEST�STRATEGY�IS
�OR�WOULD� *�BE�BETTER�OFF�W ITH�ANOTHER�SYSTEM 

+USTIN�#AKER
�-OWER�&ARLEY
�3EADING

(OOD�QUESTION�� *� HAVE�HAD�A�SLEEPLESS�NIGHT�OVER�THIS�ONE�� )ALF�OF�ME�SAYS
�
j#UY�A�1$
� IT�WOULD� BE�BETTER�FOR�YOU� IN�THE� LONG�RUN�AND�A� LOT�CHEAPER�IF�1$�
COMPATIBILITY�IS� IMPORTANTii� AND�THE�OTHER�HALF�SAYS� j/O�� #UY�ANOTHER�"MIGA
�
THEYiRE�BETTER��� 5O�BE�PERFECTLY�HONEST�WITH�YOU
� IF�YOU�DON�T�REALLY�NEED�THE�
"MIGA�COMPATIBILITY�BUT�ABSOLUTELY�REQUIRE�A�1$�WITH�7("
�THEN� IT�WOULD�BE�
MUCH�MORE�ECONOMICAL�TO�BUY�A�CHEAP���������1$�WITH�A�7("�CARD�AND�
MONITOR��5HE�NEWER�"MIGAS
� SUCH�AS�THE�"�����ARE�FAR�SUPERIOR�TO�THE�7("�
GRAPHICS�SYSTEM
�AND�THE�"MIGAiS�OPERATING�SYSTEM� IS�MUCH�BETTER�THAN�
8INDOWS��$URRENTLY
�YOU�CANNOT�EMULATE�THE�1$�ON�THE�"������5HE�"����� IS�
GETTING�A�BIT�DATED�NOW
� AND� IS�VERY�SLOW�WITH�JUST�A�����.)Z����BIT�������

*N�AN� IDEAL�WORLD
�YOUiD�BE�ABLE�TO�BUY�A�CHEAP�1$�AND�AN�"MIGA������
AND�SELL�THE�"�����5HAT�WOULD�COST�PRETTY�MUCH�THE�SAME�AS�BUYING�AN�
"�����WITH������BRIDGEBOARD�� %$

ASSEMBLER�A� LOT�BETTER��:OU�DONiT�
ACTUALLY�HAVE�TO� LEARN�$
� BUT�A�BASIC�
UNDERSTANDING�WILL� SUDDENLY�MAKE�
THE� 3,.S� LOOK�A� LOT�MORE�HELPFUL�

C
�1HONE�OR�ASK�AROUND��"� LOT�OF�
THE�PUBLIC�DOMAIN�UTILITIES�WRITTEN� IN�
ASSEMBLY�LANGUAGE�COME�COMPLETE�
WITH�SOURCE�CODE�

D
�:OU�SHOULD�NOT�HAVE�TO�DO�
YOUR�CONVERSION�EVERY�LOOP�� &ITHER�
DEAL� IN� ''1
�OR�*NTEGER
� AND�CONVERT�
WHERE�ABSOLUTELY�NECESSARY�� ''1�
WORK�USING�$OMMODORE�S�MATHS�
LIBRARIES� IS�FAR�EASIER�FOR�YOU��5RY�
LOOKING� IN�YOUR� LIBRARY�BOOK�UNDER�
MATHFFP�LIBRARY
� AND�YOUiLL� FIND�THEY�
ARE�VERY�jASSEMBLY�LANGUAGE�
PROGRAMMER�FRIENDLYk �� %$

".04�"/48&34
*�AM�A�VERY�KEEN�
".04�USER�AND�AS�
SUCH� *� HAVE�A�FEW�
QUESTIONS�TO�ASK�

A
�"S�*�AM�GOING�TO�TRY�TO�WRITE�A�
WORD�PROCESSOR
� IT� IS�OBVIOUS�THAT�*�
AM�GOING�TO�NEED�SOME�PRINTER�
ROUTINES��".04�ONLY�SEEMS�TO�BE�
ABLE�TO�PRINT�TEXT�AND�NOT�GRAPHICS�� *�
WANT�TO�INCLUDE�THE�OPTION�TO�INSERT�
*''�PICTURES� INTO�A�FILE�SO� *� HAVE�TO�
BE�ABLE�TO�PRINT�GRAPHICS��"RE�THERE�
ANY�WAYS�OF�DOING�THIS 

B
� *S� IT�POSSIBLE�TO�MAKE�MY�
WORD�PROCESSOR�WORK�WITH�PRINTERS�
OTHER�THAN�THE�MODEL�WHICH� *�OWN�
	AN�.14�����$
 

C
� *S� IT�POSSIBLE�TO�PRINT�DIFFERENT�
FONTS�AS�TEX T�SO�AS�TO�AVOID�PRINTING�
THEM�AS�	MUCH�SLOWER
�GRAPHICS 

D
�8HEN�PRINTING
� HOW�MANY�
PIXELS�WILL�MAKE�UP�AN� INCH 

E
�8HAT� IS�A�PICA 
F
� *�ALSO�ENJOY�WRITING�SMALL�

GAMES��)OWEVER
�WHEN� *� USE�MORE�
THAN�SEVEN�OR�EIGHT�BOBS�ON�SCREEN
�
THEY�START�TO�FLICKER�BADLY
�MAKING�
THEM�PRETTY�USELESS�FOR�ANYTHING�
OTHER�THAN�STRATEGY�GAMES�� *S�THERE�
A�WAY�OF�OVERCOMING�THIS�PROBLEM 

G
�"NOTHER�PROBLEM� IS�THE�SPEED�
OF�THE�-0$"5&�AND�13*/5�
COMMANDS�� *F�*� TRY�TO�USE�THESE�
WHEN�AN�ALIEN� IS�KILLED�TO�DISPLAY�THE�
UPDATED�SCORE
�ALL�THE�OTHER�NON��
"."-�#OBS�JERK�HORRIBLY�� *S�THERE�A�
WAY�OF�DISPLAYING�THE�SCORE�USING�A�
FASTER�TECHNIQUE 

H
� *S�"DD�4$03&
���FASTER�THAN�
4$03&S4$03&�L0 �"LTERNATIVELY
�
WILL�THE�%&&,�AND�%0,&�COMMANDS�
WORK�EVEN�FASTER 

I
�8OULD�THE�".04�$OMPILER�
HELP�ME�WITH�THESE�ANY�OF�THESE�
PROBLEMS�THAT� *� HAVE�ENCOUNTERED 

J
�8HEN� *�OPEN�A�HIRES�SCREEN
� IT�
IS�ONLY�����BY�����PIXELS� IN�SIZE�� *S�
THERE�A�WAY�OF�DISPLAYING�A�FULL�����
BY�����PIXELS�ON�THE�SCREEN 

K
� *�ALSO�HAVE�('"�#"4*$������
"FTER�A�QUICK�GLANCE�THROUGH�THE�
MANUAL
� *� HAVE�NOTICED�THAT�('"�
OFFERS�A�)"3%$01:�COMMAND�WHICH�
PRINTS�GRAPHICS�� *S�THIS�FACILITY�
AVAILABLE�THROUGH�".04 

*
� )AVING�PROGRAMMED� IN�
ASSEMBLER�ON�THE�4PECTRUM
� *� KNOW�
IT� IS�A� LOT�FASTER�THAN�ANY�OTHER�
LANGUAGE��$OULD�YOU�ADVISE�ME�ON�
WHICH�ASSEMBLER�TO�BUY 

+AMES�#OSSON�
-ANZAROTE�

$ANARY�*SLANDS

A
� 1RINTER�SUPPORT�WAS� RATHER�WEAK� IN�
THE�ORIGINAL�".04
� BUT�&UROPRESS�
HAVE�ENHANCED� IT� IMMEASURABLY�
WITHIN�".04�1ROFESSIONAL�� "S�WELL� AS�
DIRECT�SUPPORT�FOR�THE�SYSTEM�
1REFERENCES� SETTINGS
� THE� NEW�
RELEASE�OF�".04�PROVIDES�A�
SELECTION�OF�BRAND�NEW�PRINTER�RELATED�
COMMANDS�THAT�GIVE�YOU�FAR�MORE�
CONTROL�OVER�YOUR�PRINTER�� &UROPRESS�
ARE�OFFERING�AN�UPGRADE�PATH�TO�
EXISTING�".04�USERS
� SO� *iD�ADVISE�
YOU�TO�UPGRADE�AS�SOON� AS�POSSIBLE�

B
�0NCE�AGAIN
� UPGRADING�TO�
".04�1RO�WILL� SOLVE�YOUR�PROBLEM�

C
�4OLVING�THIS�PROBLEM� IS�A� LITTLE�
TRICKIER
� SIMPLY�BECAUSE�OF�THE�HUGE�
NUMBER�OF�DIFFERENT�PRINTERS�ON�THE�
MARKET�� 6NLESS�YOU�WANT�TO�PROGRAM�
THE�PRINTER�S�CHARACTER�SET�DIRECTLY�	A�
VERY�TRICKY�AND�TIME�CONSUMING�TASK

�
ALL�YOU�CAN�BASICALLY�DO� IS�TO� ALLOW�
YOUR�USERS�TO� �EMBED�� PRINTER�CONTROL�
CODES�WHICH�ALLOWS�THE�WORD�
PROCESSOR�TO�ACCESS�THE� PRINTERiS�
BUILT� IN�FONTS�

D
�5HIS�DEPENDS�ENTIRELY�UPON�THE�
RESOLUTION�OF�THE� SCREEN�THAT�YOU�ARE�
PRINTING��0N�AVERAGE�THOUGH
� THERE�
ARE�BASICALLY����PIXELS�PER�INCH�FOR�A�
MEDIUM� RESOLUTION�SCREEN�

E
�"�PICA� IS� A� UNIT�OF�
MEASUREMENT�USED� IN� %51�

F
�5HE�EASIEST�WAY�IS�TO�TURN� OFF�
".04i� AUTOMATIC� BOB�UPDATING�
SYSTEM�AND�UPDATE�THE�BOBS�
MANUALLY�WITHIN� A� hMAIN�GAME� LOOPi �

G
�5URNING�OFF�AUTOMATIC�BOB�
UPDATING�WILL� SOLVE�THIS�TOO�� #UT�TRY�TO

AVOID�USING�PRINT� � �".04�S�5&95�
FUNCTION� IS�MUCH�FASTER�

H
�:ES
� THE�"DD�COMMAND� IS�A� LOT�
FASTER�THAN�THE�MORE�CONVENTIONAL�
4$�3&�4$�3&����COMMAND�� *T�S�
NOT�REALLY�POSSIBLE�TO�USE�%&&,�AND�
%0,&�UNLESS�YOU�KNOW�THE�EXACT�
ADDRESS�OF�THE�4$03&�VARIABLE�

I
�:ES
� THE�".04�COMPILER�WILL�
SPEED� UP�VIRTUALLY�EVERY�ASPECT�OF�
YOUR�".04�CODE�

J
�5O�GET�A�FULL� HIGH� RESOLUTION�
SCREEN
�JUST�USE�THE� h-"$&i�OPTION�
WITH� THE�SCREEN�OPEN�COMMAND�� 'OR�
EXAMPLE
� h4$3&&/�01&/
�
���
���
��
)*3&4�-"$&i�WILL�
OPEN�A����COLOUR�HIGH� RESOLUTION�
SCREEN�� &ARLIER�VERSIONS�OF�".04�
DIDN�T�HAVE�THIS�OPTION
� SO�YOU�MAY�
HAVE�TO� PURCHASE�AN�".04�UPDATE�
DISK�TO�GET�THIS�TO�WORK�

K
�".04�1RO�HAS�A�)ARDCOPY�
COMMAND
� SO�AN�UPGRADE�SHOULD� BE�
AT�THE�TOP�OF�YOUR�SHOPPING�LIST�

*
� 'OR�ASSEMBLER�LANGUAGE�
PROGRAMMING
�THE�ONLY�REAL� CHOICE� IS�
)I4OFTiS�%EVPAC�VERSION���� *T�COSTS�
_������AND� IS�AVAILABLE�FROM�)I4OFT�
ON����������������

453I1&:�4$3&&/4
*� HAVE� RECENTLY�
UPGRADED�MY�"MIGA�
����FROM�����TO�����
WHICH� *� HAVE�FOUND�

VERY�EASY�TO�WORK�WITH
� BUT�
SOMETIMES�WHEN� *�WORK�WITH�
APPLICATIONS�WHICH�NEED�A�GREAT�
DEAL�OF�CHIP�3".
�SUCH�AS�SAMPLER�
PROGRAMS
�SEQUENCERS
��.4<?.�"*26;�
�'��WORD�PROCESSORS�OR�JUST�GAMES�
THAT�USE�ADVANCED�GRAPHICS�	��
��
%*63��244.9�� FOR�INSTANCE
�STRANGE�
STRIPES�APPEARS�ON�THE�SCREEN��
4OMETIMES�THEY�JUST�FLICK�BUT�
SOMETIMES�THE�MACHINE�WILL�GURU
�
WHICH� IS�THE�CASE�WHEN� *�WORK�WITH�
�<-2;276��'�� *F�THIS�HAS�OCCURRED
� *

�

WILL�AFTER�A� RESET�GET�BLACK�
HORIZONTAL�STRIPES�ALONG�THE�BORDERS�
ON�THE�8ORKBENCH�SCREEN
�AND�
SOMETIMES� *�W ILL�ALSO�GET�DIAGONAL�
STRIPES�ALL�OVER�WORKBENCH��5HE�
h3ESET�8#i�COMMAND�DOESNiT �WORK
�
BUT�SOMETIMES�THE� h#ACKDROPi�
SETTING�WILL�AND�THE�STRIPES�WILL�BE�
GONE�WHEN� *� UNSELECT�#ACKDROP�

/OW�*� AM�WRITING�WITH�"97(92;.�

���� �AND� *� HAVE�GOT�ANNOYING�
STRIPES�AND�BLURS�ALL�OVER��5HE�SCROLL�
GADGET�TO�THE� RIGHT�IS�COMPLETELY�
DESTROYED�� *� HAVE�MADE�THE��.B�
CHIP�3".�MODIFICATION�AND� *� HAVE�
CHECKED�THE�SOLDERINGS�AND�CUTS�BUT�
THEY�ARE�AIL�0,��8HAT�COULD� BE�
WRONG �$OULD� IT�BE�POSSIBLY�DUE�TO�
THE�FACT�THAT�MY� INTERNAL�CHIP�
MEMORY�IS���NS �*T�SAYS�SO�AFTER�
THE�SERIES�NUMBER�ON�THE��$�� *S�MY�
EXPANSION�MEMORY����NS�AS�STATED�
WITH� j ���k�ON�THE��$ � *�ALSO�HAVE�
ANOTHER�QUESTION��)OW�COME� *�COULD�
BUY� ISSUE�/O����FOR�4EPTEMBER�IN�
THE�SECOND�WEEK�OF�"UGUST 

3ESUS�$ARLSSON�
.ALMO�
4WEDEN

*�THINK�YOUR�CHIP�3".� PROBLEMS�ARE�
DUE�TO�THE� SPEED�OF�YOUR�3".�CHIPS��
:ES
�YOUR� INTERNAL�CHIPS�APPEAR�TO�BE�
��NS�AND�YOUR�EXPANSION�3".� IS�
���NS��5HAT� IS�TOO�SLOW�FOR�YOUR�
MACHINE�� �TRY�AND�GET�A�BOARD�WITH�
��NS�OR� LESS
� PREFERABLY�ONE�OF�THE�
FOUR�CHIP�DESIGNS�

:OU�GOT�YOUR�MAGAZINE� IN�THE�
4ECOND�WEEK�OF�"UGUST�BECAUSE� IT�
OBVIOUSLY�TOOK�TWO�WEEKS�TO�GET�TO�
YOU� FROM�THE�6,��"S� *�WRITE� 	��TH�
4EPTEMBER
�THE�/OVEMBER�
MAGAZINES�ARE�JUST�POPPING�THROUGH�
THE� LETTERBOX�� .AGAZINES�TEND�TO�
COME�OUT�OVER�A�MONTH� BEFORE�THEIR�
COVER�DATE�� �THIS� IS�SO�JOURNALISTS�CAN�
START�THEIR�$HRISTMAS�PARTIES�AT�THE�
END�OF�0CTOBER�� �#

)&"%�(0�4-08
8HEN�$ITIZEN�"926;�
�*6*0.9�IS� INSTALLED
�
THE�PRINT�HEAD�ON�MY�
4WIFT���PRINTER�STALLS��

*T�TRAVELS�ABOUT�TWO�THIRDS�OF�THE�
WAY�ACROSS�THE�PAPER
�STOPS
� AND�
THEN�DOES�THE�REST�OF�THE� LINE�

5HOUGH�THE�GOOD�QUALITY�OF�THE�
PRINTOUT�IS�UNAFFECTED
�THIS�DOES�
SLOW�DOWN�THE�PRINTER
�AND� *�ASSUME�
IT�PUTS�EXTRA�WEAR�ON�IT�AS�WELL��
5HINKING�THE�PRINTER�IS�AT�FAULT
� *�
HAVE�RETURNED�THIS�PRINTER�TO�$ITIZEN�
WHILST�STILL�UNDER�GUARANTEE�� *� HAVE�
TRIED�ANOTHER�COPY�OF�"926;��*6*0.9�
DISK
� BUT�THE�FAULT�STILL�OCCURS�

&�(�1OHL�
3AINHAM�

&SSEX

*TiS� PROBABLY�JUST�THE�WAY�$ITIZEN�1RINT�
.ANAGER�OR�THE�4WIFT����DRIVER

CONTINUED�ON�PAGE���
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 / ) � , : F > : G � � � ! �
p�6P�TO��.#�4*..� 3".�ON�BOARD
p�4UPPORTS�EXTERNAL�4$4*� DEVICES
p���.)Z�4$4*� CONTROLLER

# A RE ���������������_ � � �
��2.#��.#� �X���� ��2.#��.#� �X��� �
��2.#��.#� �X���� ��2.#��.#� �X��� �
��2.#�.#� �X������ ��2.#�.#� �X����
��2.#�.#� �X���� ��2.#�.#� �X���

' : L I G � ! 6 F 9 � � 6 F 9

p�6P�TO��.#�3".� ON�BOARD

# A RE ���������������X���
��2.#�.#� �X���� ��2.#��.#� �X����
��2.#�.#� �X���� ��2.#��.#� �X����
��2.#�.#� �X���� ��2.#��.#� �X����
��2.#��.#� X���� ��2.#��.#� �X���

� 6 F : � , � , " � ! 6 F 9 � � F > J :

���2UANTUM� ��X����� ���2UANTUM� ��X���

	4UITABLE�FOR�(71�(�'ORCE
�(71�)%� OR�/EXUS�)$
�
0THER�SIZES�OF�)%�AVAILABLE
�PLEASE�CALL

+� "/ "� � L E 6 C G > D C
p�"RIES�"������ �"����� 3".

�.#� ���������������X���� �.#� ���������������X���
�.#� ���������������X���� �.#� ���������������X���

. A C I N T O S H � & M U L A T O R �
��*+4�3'#..:�+4�5* ' �$ ' 4 5 �'/6.#<
51 3 �8 '�7' �4''0 �(13�5* ' ��/ +)#�� �5�
$'*#7'4�,6 4 5 �#4�+(�:16�3'#..:�
8 '3' �64+0)�#��#%�
�GCA;�$ILG;N� 1?JN�����

� & 6 L 
 A A � ) A I G
p�"MIGA� �����AND�ABOVE
p�3UNS�.AC�SOFTWARE
p�3UNS�4YSTEM��
p�'ULL�SUPPORT�FO R�ALL�4$4*�.AC�
PERIPHERALS�AND�THE�ABILITY�TO� READ� .AC�
DISKS� IN�YOUR�DRIVES

��������������COMPATIBLE
p�"PPLE5ALK�EMULATION
p�$AN� USE�"MIGA� &$4
p�&ASY�TO� INSTALL

". AX�LL� 1LUS� ���������������������������������������X���
	.AC�30.�CHIPS�REQUIRED


� � 
 � > H � � D A D I F

( E 6 A �/ > G > D C
p���BIT�GRAPHIC� CARD
p������MILLION� COLOURS�AVAILABLE
��0PERATES� IN� ALL� STANDARD�"MIGA�
RESOLUTIONS

p7-4*� . ICROCODE�GRAPHICS�CO�PROCESSOR
p�%OUBLE� BUFFERED����BIT�AND� ���BIT�
ANIMATION� IS�AVAILABLE� IN� ALL� RESOLUTIONS

p��1ALATTE�MAPPED�� DESIGN� UPDATES�SCREEN �
COLOURS�IN� REAL�TIME��'ADE�PICTURES� IN�AND�
OUT�AND� CHANGE�THEIR�PALETTES

p�&QUIPPED�W ITH � ���.#� OF�DISPLAY�3".
p�"UTO�CONFIG�FO R�/54$�OR�1"-
p"VAILABLE�FO R�ALL�"MIGAS

, D ; H K 6 F : � > C 8 A I 9 : 9

( E 6 A ) 6 > C H
p����BIT�PAINTING�AND� IMAGE� PROCESSING

( E 6 A ) F : G : C H G
p�1RESENTATION� PROGRAM
p�$ONTROL� 0PAL7ISION� IMAGES
�"MIGA�
GRAPHICS�AND� LIVE�VIDEO

p�*NCLUDES�FADES
�EFFECTS�ETC�
p�.ANY�MORE�FEATURES

$ > C < � D ; � $ 6 F 6 H : �
p���BIT�COMPUTER�GAME
p�&XCITING� KARATE� COMPETITION
p�%EMONSTRATES�0PAL7ISION� CAPABILITIES

0PAL7 IS ION�������������������������������������������� _ � � �

. O RE � IN F O RM A T IO N � A V A I LA B LE
0PAL7ISION� ROASTER�CHIP�AVAILABLE�SOON

� I H D � + ( & � , = 6 F : F
p�,ICK�OFF� IS�THE� LATEST�"MIGA� ADD�ON�FROM �
1OWER

p�0NE� OF�THE�MOST�ADVANCED� KICKSTART�
30.�SHARERS�AVAILABLE

p�"�CLEVER�DESIGN�ON�A�SMALL� RELIABLE�
BOARD

p'ITS�"����
�"����
�"����
p�,ICKSTART�30.� CAN� BE� SELECTED�FROM�THE�
KEYBOARD

p�/O�MESSING� ABOUT�W ITH � SWITCHES
p�/O��$*"�ADAPTOR��OR�OTHER�TRAILING�W IRES
p�+UMPERTO �SE LECT�WHICH�30.� BOOTS�ON�
SWITCHES

p�$OMPATIBLE�W ITH �OLD�"MIGA�BOARD�
REVISIONS

p�4IMPLE� INTERNAL�FITTING�
� �!82:	>55�A4@D8A4B�C74�;83�C>�14�A4<>E43�5A><�C74��<860

*78B�<0H�8=E0;830C4�H>DA�F0AA0=CH
� �

30.�4 HA RE ��������������������������������������_ � � �� �
30.�4HARE� INC�� KICKSTART�V� ������������ _ � �
30.�4HARE� INC�� K ICKSTART�V L � � ������������_ � �
30.�4HARE�FO R�"���� ���������������������������� _ � �

( E H > 8 6 A � ! 6 F 9 � � F > J :

p�.ANUFACTURED�BY�1OWER�$OMPUTING
p����.#�ON�ONE�OPTICAL� DISK
p�3EAD� AND�W RITE �OPTICAL� DISKS�
p��MS� RUNNING� SPEED
p�#UILT�IN� POWER�SUPPLY
p�)IGH� POWER�COOLING�FAN
p����WAY�AND����WAY�4$4*� PORTS�
p5HRU �PORT�BUILT�IN
p�4$4*� *%�SWITCH
p�$OMPATIBLE�W ITH�MAJOR�4$4*� CONTROLLERS

���.#�OPTICAL� DRIVE� 	*N TE RNA L
�������� _ � � �
���.#� OPTICAL� DRIVE� 	&XTE RNA L
������� _ � � �
���.#������OPTICAL� D IS K ������ _ � � �� � �EACH
4$4*� CONTRO LLER�CARD
FO R�"�����"����� ������������������������������� _ � � �
	$OMPATIBLE�WITH�"MIGA
�1$
�AND�.AC��"�4$4*�
CONTROLLER�IS�REQUIRED�ON�THE�"MIGA�AND�1$


� D B B D 9 D F : � � ��� 
 
 �
p�.#� OF�3".
p5WO�����INTERNAL� DISK�DRIVES
p�'ULLY�EXPANDABLE
�ACCEPTING� ALL�"�����
PERIPHERALS

p�,EYBOARD� AND�MOUSE
p�4OFTWARE� INCLUDED
5HE�8ORKS�1LATINUM� &DITION�
%ELUX�1AINT� ***�
)OME�"CCOUNTS �
1UZZNIC�GAME�
5OKI� GAME�
&LF�GAME

"����� ���������������������������������������������������� _ � � �

� 8 8 : A : F 6 H D F

 / ) �  
 � D F 8 :
p�������ACCELERATOR�BOARD
p�������.ATHS� CO�PROCESSOR
p� %."�4$4*� CONTROLLER�ON�BOARD�
c�������FA LL�BACK�MODE
p�0NLY�$16�SLOT�IS� USED
p�*NTERNAL� AND� EXTERNAL� 4$4*� CONNECTOR
p� $ONVERTS�TO� HARD� CARD�W ITH � )ARD� %RIVE�
MOUNT�KIT

p����BIT�3".� AS�STANDARD

��.)Z��.#�3".� ������������������������������ X���
��.)Z��.#�3".� ������������������������������ X���
��.)Z��.#�3".� ���������������������������X����
)ARD� DRIVE�MOUNT�K I T ���������������������������� X��

%ISTRIBUTOR�FOR�1OWER�$OMPUTING�IN�*TALY
�%�3�3��43-������
�3OMA��7IA�%UCCIO�%I�#UONINSEGNA�5EL� 	��
�������������'AX���������
1 OWER� $ OM PU TIN G 
� ' RANCE 
� ��� # ID� 7 O LT IA RE � �����
� 1ARIS 
� ' RANCE�� 5EL� 	�
� ��������� 	�� LIN E S 
� 'AX� 	�
� ��������



& ? G 6 B � � ? = @ E D : > 8 � " D 5 � R� ) 6 < � � 
 � � � � � � � � �

2A?LLCPQ�
� * F �Y O U R �IN � TH E �M A R K E T � F O R �A �
H A N D �S C A N N E R �TH E N � F O R G E T � TH E �
R E S T �A N D �G E T �1 O W E R S C A N �
"MIGA�'ORMAT� +ULY�����
/ M U C P �2 A ? LLCP�T �
�

%JMNNW�#PGTCQ
�5 H IS �D R IV E � C O N TA IN S �M O RE �G A D c
G E TS � TH A N � # A TM A N �S � U T I L I T Y �B E L T � �
"MIGA� $OMPUTING� 'EB����

/ " ? ? . ! �/ M U C P �#PGTC

1  , �$VN?LQGMLQ

 � � � �, C K M P W �"?PBQ

�̀
��	����#/(�QA?LLGLE�PCQMJSRGMLQ
�����EPCWQA?JCQ�
3̀FPS�NMPRDMP�NPGLRCP
�̀ U?PB�UGLLGLE�CBGRGLE
�GK?EC�K?LGNS�
J?RGML���QA?LLGLE�QMDRU?PC

/MUCP�2A?LLCP�T�
�����������L��
/MUCP�2A?LLCP�"MJMSP������ L���

$ N Q M L �& 3 	����
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p"WARD�WINNING�DRIVE�MANUFACTURED�BY�
1OWER�$OMPUTING�

�4UPER�SLIM�DESIGN
p�"NTI�CLICK�	$URES�THAT�ANNOYING� CLICK

p�7IRUS�BLOCKER�	1REVENTS�VIRUSES

p�#UILT�IN�BACKUP�HARDWARE

1$���#�WITH�#LITZ�"M IGA ������������������� _��
1$���#�WITH�#LITZ���9$OPY��������������� _��
1$���#�	$YCLONE�COMPATIB LE
����������_��
1$���#� IN�BLACK�C A SE ������������������������ _��
�5HIS�DRIVE�IS�ONLY�AVAILABLE�TO� REGISTERED�OWNERS�OF�9$OPY�
1ROFESSIONAL��:OU�MUST�PROVIDE�PROOF�OF�PURCHASE�OF�9$OPY�
1ROFESSIONAL

/ M U C P �#PGTCQ
1$���&�&CONOMY�D RIVE ����������������_ � � �� �
1$���� "���� *NTERNAL�D R IVE �����������_ � � ���
1$����"�����*NTERNAL� D RIVE ���������_ � � �� �

#S?J�#PGTC
p�5WO�HIGH�QUALITY�DISK�DRIVES�BUILT�INTO�
ONE�COMPACT�UNIT

p�4AME�FEATURES�AS�1$���#

%UAL�D RIVE ������������������������������������������_ � ��

!JGRX� K G E ?
p�#ACKUP�DISKS�AT�LIGHTNING�SPEEDS
p�4TOPS�ALL�EXTERNAL�DRIVES�FROM�CLICKING
p�$ONTAINS�ANTI�VIRUS�FROM�BEING�WRITTEN�
INTO�THE�BOOTBLOCKER

#LITZ�"MIGA� ������������������������������������������_��

%JMNRGA?J�#GQI�#PGTC

p�4TORES���.#�ON�ONE���
��DISK
p�$OST�EFFECTIVE�MASS�STORAGE�UNIT
p�$AN�BE�USED�AS�A� ����.#�FLOPPY�WITH�
"MIGA�%04�AND�"."9

p�"."9�COMPATIBLE�WITH�%.*�.AC�DRIVER
p�1ACKS�AN�ENTIRE�BACK�UP�ONTO�ONE�
FLOPPY

p"DDITIONAL�DISKS�AVAILABLE
p� *NTERNAL�VERSION�FOR�"��������������
p�&XTERNAL�VERSION�FOR�"���
p�4$4*� *NTERFACE�REQUIRED
*NTERNAL�"�����K I T ����������������������������� _ � ��
*NTERNAL�"�����K I T ����������������������������� _ � ��
&XTERNAL�"����K IT������������������������������� _ � ��
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CONTINUED�FROM�PAGE���

WORKS��0R�IT�COULD� BE�THE�PROGRAM�
THAT� IS�DOING�THE�PRINTING�	YOU�DIDNkT�
SAY�WHAT� IT�WAS�
�� *� SHOULDN�T�WORRY�
TOO�MUCH
� IT�CERTAINLY�WILL� NOT�HARM�
THE�PRINTER��+8

+-0#�+-,'2-01
3ECENTLY�*� BOUGHT�A�
4AMSUNG�$*����5�
TELEVISION�TO�USE�WITH �
MY�"MIGA������5HE�

57�HAS�A�4$"35�SOCKET�ON�THE�BACK�
SO� *�DECIDED�TO�CONNECT�MY�"MIGAkS�
3(#�PORT�TO� IT��5HE�CONNECTIONS�ARE�
AS�FOLLOWS�

".*(" 4$"35
� #-6& �
� (3&&/ �
� 3&% �

�� ���7 �
�� $�4:/$ ��

#UT�WHEN�*� PLUGGED� IT�IN�ALL� *�GOT�
WAS�A�BLACK�SCREEN�� *� KNOW�THE�
VIDEO�SWITCH�WORKS�BECAUSE�ALL�THE�
CHANNELS�WERE�THE�SAME�	SWITCHED�
TO�"7�CHANNEL
��5HE�ONLY�TIME�*�
COULD�GET�A�PICTURE�WAS�WHEN� *� PUT�
THE�57�IN�5ELETEXT�MODE�AND� *� COULD�
SEE�THE�"MIGAkS�PICTURE�BEHIND�THE�
ON�SCREEN�GRAPHICS�OF�THE�57�

*� HAVE�TRIED�PUTTING�A�����0HM�
RESISTOR�ON�PIN���	AS�ADVISED� IN�"4�
��

� BUT�THE�PROBLEM�S TILL�OCCURS��
$AN�YOU�TE LL�ME�THE�CORRECT�WIRING 

.ICHAEL�#ATISTE�
8ARRINGTON�
$HESHIRE

.ICHAEL�� �UNLESS�YOUR�4AMSUNG�HAS�
A�REALLY�WEIRD�4$"35�SOCKET�*�THINK�
YOUkVE�GOT�YOUR�WIRES�CROSSED��:OUkLL�
FIND�THAT� IN�MOST�CASES�PIN���OF�THE�
4$"35�IS�FOR�AN�AUDIO�EARTH�AND�PIN
�� IS�AN� AUDIO�OUTPUT�� �SO�NO�WONDER�
NOTHING�MUCH� IS� HAPPENING�ON�THE�
PICTURE�FRONT�FOR�YOU��5AKE�A� LOOK�AT�
THE�EARLIER�LETTER�AND�TRY�THAT�
CONNECTION�ARRANGEMENT
� OR�CONTACT�
.EEDMORE�e�������������OR�
5RILOGIC�A ��������������(8

/3�,23+�*#�.
*� HAVE�AN�"MIGA������
�� ���� �WITH�
8ORKBENCH����
�ONE�
OF�THE�FIRST�����S�TO �

REACH�THE�6,�� *� RECENTLY�PURCHASED�
A�2UANTUM����.B� INTERNAL�HARD�
DRIVE�TO�USE�PRINCIPALLY�FOR�MY�
".AXLL�1LUS�EMULATOR
� BUT�ALSO�AS�A�
DATA�STORAGE�DEVICE�BECAUSE�MY�
FLOPPY�DRIVES�	INTERNAL�AND�EXTERNAL
�
WERE�BECOMING�UNRELIABLE�� �AS� LIKELY�
TO�CORRUPT�A�DISK�AS�TO�WRITE�TO� IT�

*� FITTED
�FORMATTED�AND�
PARTITIONED�THE�SECOND�HARD�DRIVE�
THROUGH�)%5OOLBOX�AND�THE�DEVICES�
WINKED�HAPPILY�THROUGHOUT�THE�
PROCESS��)OWEVER
� NO�ICON�FOR�THE�
DRIVE� OR� ITS�PARTITIONS�APPEAR�ON�THE�
8ORKBENCH
� NEITHER�IS� IT

(�0%-,�  312',%� Z� (�0%-,�  312',%

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

*NTERLACE�� �A�METHOD� USED�TO�DOUBLE�THE�APPARENT�VERTICAL� RESOLUTION�OF�THE�
MONITOR�BY�ALTERNATELY�REFRESHING�THE�SCREEN�AT�A�SLIGHT�VERTICAL�OFFSET�

1RINTER�DRIVER�� �A�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�

3(#�� �3ED�(REEN�#LUE�� �A�STANDARD�FOR�VIDEO�SIGNALS�THAT� PROVIDES�BETTER�
QUALITY�THAN�COMPOSITE�OR�3ADIO�'REQUENCY�SIGNALS�

4$4*�� �4MALL�$OMPUTER�4YSTEMS� *NTERFACE� IS�THE�STANDARD�USED�FOR�
CONNECTING�HARD�DRIVES
�$%�30.�DRIVES�AND�TAPE�BACK�UP�UNITS�TO�
COMPUTERS�

ACKNOWLEDGED�BY�ANY�OF�MY�
SOFTWARE��5HE�DRIVE�IS�SET�TO�4$4*�
ADDRESS���WITH�THE�ORIGINAL�DRIVE�AT�
���5HERE�APPEARS�TO�BE�NO�WAY�TO�
CHANGE�THE�-6/�OF�THE�DRIVE�THROUGH�
THE�8ORKBENCH�����SOFTWARE
�
NEITHER�CAN�"UTOBOOT�BE�SET�TO� jOFFk�
AS�$#.�5ECHNICAL�%EPARTMENT�
SUGGEST�� )OW�CAN� *�MAKE�THE�DRIVE�
USABLE�BY�THE�SYSTEM 

"LSO
�%'0��HAS�NOW�GIVEN�UP�THE�
FIGHT�AND� IS� REPRESENTED�BY�
%'0�    �ON�THE�8ORKBENCH��.Y�
EXTERNAL�FLOPPY�SEEMS�HAPPY�TO�READ�
DATA�FILES�BUT�ANY�ATTEMPT�TO�WRITE�
TO�DISK�OR�FORMAT�A�DISK�CORRUPTS� IT�
BEYOND� REPAIR��5HE�NEAREST�"MIGA�
REPAIR�CENTRE�IS�ABOUT������MILES�
AWAY��8HAT�DO�YOU�SUGGEST 

$�)�$ORKER�
'RANCISTOWN�
#OTSWANA

'IRSTLY
� ARE�YOU�USING�THE� LATEST�
VERSION�OF�THE�"MIGA������,ICKSTART�
	7ERSION�������
 � *F�YOU�ARE�NOT�YOU�
MUST�UPGRADE�� �THE�EARLY�VERSIONS�
ORIGINALLY�SUPPLIED�WERE�VERY�
UNRELIABLE
� AND� HAD� LOTS�OF�PROBLEMS
�
NOT� LEAST�WITH�THE�4$4*��"SSUMING�
YOU� HAVE�SELECTED�YOUR�PARTITIONS�
WITH�)%5OOLBOX
� SELECT�"DVANCED�
0PTIONS� AND�YOU�CAN�THEN�ENABLE�OR�
DISABLE�AUTOBOOT�� 0NCE�YOU� HAVE�QUIT�
)%5OOLBOX
� OPEN�A�4HELL� AND�TYPE�
*/'0��5HIS�WILL� LIST�THE�DEVICES�AND�
YOUR�NEW�PARTITIONS�SHOULD� BE�SHOWN
�
ALTHOUGH�THEY�ARE�NOT�FORMATTED��
"SSUMING�YOUR�PARTITIONS�ARE�CALLED�
2%)0��AND�2%)��� FOR�THE�PURPOSE�OF�
THIS�EXAMPLE
�TYPE� IN�THE�FOLLOWING�

FKFG8@�9BE@4G� 7E<I8� D7;*��

A4@8� (K)8J+4EG<G<BA� AB<6BAF�

DH<6>

FKFG8@�9BE@4G� 7E<I8� D7;?��

A4@8� (K*G;8E)8J*A8� AB<6BAF�

DH<6>

"FTER�YOU�HAVE�DONE�THIS
� REBOOT�AND�
YOUR�PARTITIONS�SHOULD�BE�AVAILABLE�

"S�FOR�YOUR�� ��m�DRIVES
�COULD�
YOUR�CLIMATE� IN� #OTSWANA�BE�CAUSING

THE�PROBLEMS �5RY�USING�A�DISK�
CLEANING�DISKETTE� REGULARLY�IN�YOUR�
DRIVES�AND�SEE� IF�THIS�PREVENTS�THE�
PROBLEMS�� � IT�MAY�BE�A�BUILD�UP�OF�
DUST�� *F�IT� IS�TOO� LATE�TO�SAVE�YOUR�
INTERNAL� DRIVE�THEN� REPLACEMENTS�ARE�
AVAILABLE�FROM�GOOD�DEALERS�AND�ARE�
EASY�TO�FIT�� *F�YOUR�FLOPPY�DRIVE� IS�
DEAD� IT kS�NOT�USUALLY�ECONOMIC�TO�GET�
IT�FIXED��+3

&3%#�.0- *#+1
*� AM�CURRENTLY�USING�
)UGE�TO�DESIGN�
WINDOWS�AND� IMAGES�
FOR�MY�$�PROGRAMS��

6NFORTUNATELY�IT�CANNOT�HANDLE�
ANYTHING�APPROACHING�A�FULL�SCREEN�
SIZE��"RE�THERE�ANY�PROGRAMS�YOU�
COULD�SUGGEST
�EITHER�COMMERCIAL�OR�
PUBLIC�DOMAIN
�THAT�CAN 

,EVIN�-AWRENCE�
1ONTYPOOL�

(WENT

*�THINK�YOUkLL�FIND�1OWER8INDOWS�WILL�
DO�THE�JOB�	THROUGH� ITS� LOAD� *''�
GADGET� IMAGE�OPTIONS
��1"0

120#�)7�!-*-301
1LEASE�COULD�YOU�HELP�
ME�TO�SORT�OUT�MY�
PRINTING�PROBLEMS
�
SAMPLES�OF�WHICH�ARE�

ENCLOSED��5HESE�HAVE�BEEN�PRINTED�
BY�A�$ITIZEN�4WIFT���E�USING�$ITIZEN�
1RINT�.ANAGER�

*� HAVE�TRIED�ALL�POSSIBLE�
COMBINATIONS�FROM�THE�VARIOUS�1RINT�
.ANAGER�PREFS�SCREENS
� BUT�*� HAVE�
BEEN�UNABLE�TO�GET�TWO�CONSECUTIVE�
IDENTICAL�PRINTOUTS�� #Y�THAT� *�MEAN�
THAT�THE�CORRUPTION� IS�DIFFERENT�EACH�
TIME
�EVEN�THOUGH�NO�SETTINGS�HAVE�
BEEN�CHANGED�

5HIS�CORRUPTION�DOES�NOT�SEEM�
TO�HAPPEN�USING�THE�&PSON2�AND�
&PSON+9���8ORKBENCH�1REFERENCES�
DRIVERS
� BUT�THE�OVERALL�QUALITY�IS�NOT�
AS�GOOD�AS�THE�GOOD�PARTS�DONE�WITH�
$ITIZEN�1RINT�.ANAGER�

8HY�DOES�THE�YELLOW�ALWAYS�
HAVE�RED�DOTS� IN� IT �#Y�THE�WAY
�THE

PRINTER�RIBBON�GOES� LOOSE�AND�THEN�
jFLUFFS�UPk�WHEN�1RINT�.ANAGER�
STARTS�TO�CORRUPT�

3OBERT�)ARLING�
,INGSWOOD�

#RISTOL

5HE� jSTREAKYk� PRINTOUTS�YOU�SENT�ME�
ARE�CAUSED� BY�THE� RIBBON�FEED�
MECHANISM�GOING�HAYWIRE��5HIS�COULD�
BE�A�FAULT�WITH�THE�PRINTER�ITSELF
� OR� IT�
COULD�BE�A�DODGY�RIBBON�CARTRIDGE�
:OU� REALLY�SHOULD�CONTACT�$ITIZEN
� OR�
THE�DEALER�YOU�BOUGHT�THE�PRINTER�
FROM
�AND�ASK�THEIR�ADVICE�

5HE�+9���AND�&PSON2�DRIVERS� PUT�
RED�DOTS� IN�THE�YELLOW�BITS� BECAUSE
�
FRANKLY
� THEY�ARE�OLD� AND�QUITE�POOR�
PRINTER�DRIVERS��5RY�PLAYING�WITH�THE�
$OLOUR�$ORRECT�BUTTONS� IN�8ORKBENCH�
1RINTER�1REFERENCES� 	(RAPHICS��
�TO�
SEE� IF�THERE� IS� ANY�IMPROVEMENT�� 5HE�
4WIFT���E�EMULATES�THE�&PSON�-2��
���
� SO� IT�SHOULD�WORK�WITH�THE�MUCH�
BETTER�4TAR��1LUS�PRINTER�DRIVER�
	WHICH
� HANDILY�ENOUGH
� IS� AVAILABLE�
FROM�+".�ON�e������������
��+8

7#2�+-0#�+-,'2-01
*� HAVE�A�CHANCE�TO �
BUY�A�SECOND�HAND�
%IGIVISION�MONITOR
�
MODEL�/O�.$���3(#�

��������"T�THE�BACK�ARE�EIGHT�#/$�
SOCKETS�GROUPED� IN�FOUR�PAIRS�� �RED
�
GREEN
�BLUE�AND�SYNC��5HE�SYNC�
SOCKETS�DO�NOT�INDICATE�WHETHER�
THEY�ARE�COMPOSITE
�VERTICAL�OR�
HORIZONTAL�SYNC��/EXT�TO�EACH�PAIR�OF�
SOCKETS� IS�A�SWITCH�MARKED�5&3.�

*F�IT� IS�POSSIBLE�TO�USE�THIS�
MONITOR�WITH�MY�"MIGA�����CAN�YOU�
GIVE�ME�DETAILS�OF�WHERE� *�CAN�GET�A�
LEAD�FROM 

,EITH�,ING�
1ONTEFRACT�
8��:ORKS

"S�FAR�AS� *� AM�AWARE�%IGIVISION�ARE�
NO� LONGER� IN�BUSINESS
� BUT� IF�THE�
MONITOR�IS�WORKING�0,�THAT�SHOULD� BE�
NO�REASON�TO�PUT�YOU�OFF�� �AS� LONG�AS�
YOU�DONkT�EXPECT�TO�BUY�SPARES
� HAVE�
IT�SERVICED�AND�SUCH� LIKE�

5HE�PAIRS�OF�#/$�SOCKETS�WILL� BE�
FOR�INPUT�AND� LOOP�THROUGH
�WHICH� IS�
WHY�THERE� IS� A�5&3.�SWITCH� NEXT�TO�
EACH� PAIR�� *F�THE�SIGNAL� IS�NOT� LOOPED�
OUT�TO�ANOTHER�DEVICE�THE�5&3.�
SWITCH�MUST�BE�SET�TO�0/�OR����0HM�
AS�THIS�SUPPLIES�THE�PROPER�LOADING�
FOR�THE�SIGNAL��5HE� LAST�DEVICE� IN�THE�
SYSTEM�SHOULD�ALWAYS�BE�TERMINATED�

*� THINK�THAT�THE�SYNC� INPUT�IS�
PROBABLY�GOING�TO�BE�COMPOSITE
� SO�
YOUkLL� NEED�A� LEAD�WHICH�HAS� AN�
"MIGA����PIN�CONNECTOR�AT�ONE�END
�
WIRED�UP�TO�SEPARATE�#/$S�FOR�3ED
�
(REEN
� #LUE�AND�$OMPOSITE�SYNCS��
%ONkT�FORGET�TO�GROUND�EACH�
CONNECTOR�AS�WELL�� 6SE�GOOD�QUALITY�
CABLE� AND�TO�MAKE�THINGS�EASIER�YOU�
MAY�FIND�THAT�BUILDING�A�BREAKOUT�BOX�
WILL� BE�SIMPLER�THAN�TRYING�TO�CRAM�ALL�
THE�CABLES� INTO�THE� BACK�OF�A�%�1LUG

�&" ��,!())�+�S �",,.����� S �#�'.�+2� ����



COVER��$ONNECT�UP�THE�SIGNALS
�MAKE�
SURE�THE�TERMINATIONS�ARE�CORRECTLY�
SET�AND�YOU� SHOULD�BE�UP�AND�
VIEWING� IN� NO�TIME���(

'"9�0'�-*'&
*�OWN�AN�"MIGA�����
BUT�WITH�NO�OTHER�
EXPANSIONS�EXCEPT�A�
$ITIZEN�4WIFT����

PRINTER��.Y�PROBLEM�IS�AS�FOLLOWS�� *�
AM�TRYING�TO�GET�MY�FAX�MACHINE�TO�
BE�A�SCANNER�� *�NEARLY�DID�IT �ON�THE�
$��
� BUT�#ASIC�DOES�NOT�RUN�FAST�
ENOUGH�� �THE� ROUTINE�NEEDS�TO�GO�AT�
OVER��.)Z��"NYWAY
� I� HAVE�GOT�THE�
SCANNER�HOOKED�UP�TO�THE�JOYSTICK�
PORT�AND�*� NEED�TO�KNOW�HOW�TO�
WRITE�THE� ROUTINE� INTO��.="*,�AND�
SAVE�THE�SCREEN�PRODUCED�

"NOTHER�PROBLEM
� IS�THAT�THE�
MANUAL�DOES�NOT�SAY�HOW�MANY�
PIXELS�ARE�ACROSS�THE�SCREEN�AT�
MAXIMUM�RESOLUTION�� *F�YOU�COULD�
GIVE�ME�THE�BARE�BONES�OF�THIS�IN�
ASSEMBLER
� *�WOULD� BE�EXTREMELY�
GRATEFUL�AND�SUBSCRIBE�TO��520*�
$1788.9�FOREVER�

&VAN�5UER�
1ITLOCHRYM�
1ERTHSHIRE

*F�BY��.)Z
�YOU�MEAN���MILLION�
OPERATIONS�PER�SECOND
� THEN� *�M�
AFRAID�YOUiRE�OUT�OF�LUCK��5HE�
STANDARD�"MIGA�����DOES� LESS�THAN�
��MILLION� INSTRUCTIONS�PER�SECOND
� SO�
YOU�RE�GOING�TO�HAVE�PROBLEMS��0N�
THE�OTHER�HAND
�YOU�MAY�STILL�GET�IT�TO�
WORK� IF�THIS� IS�NOT�QUITE�THE�CASE��
#ELOW� IS�A�SIMPLE� ROUTINE�THAT�
CHECKS�TO�SEE� IF�THE�JOYSTICK� IS�UP
�
DOWN
� LEFT�OR�RIGHT�� #Y�CALLING�THIS�
ROUTINE�AND�CHECKING�THE�RETURN�
VALUES
�YOU�SHOULD�BE�ABLE�TO�DO�
WHAT�YOU� REQUIRE�

)MWQRGAI�G�
TMGB�)MWQRGAI	

-M�GLNSRQ�� -M�.SRNSRQ
� LM�
PCEGQRCPQ�AMPPSNRCB�� 2CRQ�
MLC�MD�DMSP�DJ?EQ
�
HQ>4N�#MUL�+CDR�1GEFR�
BCNCLBGLE�ML�HMWQRGAI�
KMTCKCLR�

>"423.,�� COS��BDD����
GLAJSBC��F?PBU?PC�ASQRMK�G�

)MWQRGAI�
KMTCK�U�B.�BJ
���	QN
�
JC?� ="423.,
�?��
KMTC��U� H�MWJB?R�	?�

�B.�
@RQR� ����
B.�
@LC�Q� )2>)MWJ1GRC�
@RQR� ����
B.�
@LC�Q� )2>)MWJ+C�DR�

)2>"FCAI4#�
KMTC�U� B.
BJ�
JQP�U� ����
BJ�
CMP�U� B�
BJ�
@RQR� ����
BJ�
@LC��Q� )2>)MWJ#MUL�
@RQR� ����
BJ�
@LC��Q� )2>)MWJ4N

)2>0SGR�
KMTCK�U�	QN
�
B��BJ�

�� )MWQRGAI�KMTCKCLR�AMBC
�
PRQ

)2>)MWJ1GRC�
QR�@� HQ>1GEFR�
@P?�Q� )2"FCAI4#�

)2>)MWJ+CDR�
QR�@� HQ>+CDR�
@P?�Q� )2�"FCAI4#�

)2>)MWJ4N�
QR�@� HQ>4N�

)2>)MW2IGN�
@P?�Q� )2>0SGR�

)2>)MWJ#MUL�
QR�@� H�Q>#MUL�
@P?�Q� )2_0SGR�

�� 2RS@Q�RM�QCR�DJ?EQ�

HQ>4N�� BA�@.�
HQ>#MUL�� BA�@.�
HQ>+CDR�� BA�@���
HQ>>1GEFR��BA�@���
�� %J?EQ�DMP�KMTCKCLR�
%$

)0.&�'03�)"3%�%3*7&
)AVING�FITTED�A���.B�
2UANTUM�DRIVE�IN�MY�
"����*�NOW�HAVE�A�
��.B�DRIVE�DOING�

NOTHING��5HE�DRIVE� IS�A�8ESTERN�
%IGITAL�95�DRIVE�� *S�THERE�ANY�WAY�*�
CAN�UTILISE�THIS�DRIVE�BY�CONNECTING�
IT�UP�TO�THE�"����CONNECTOR
�OR�AM�*�
BETTER�OFF�BINNING�IT�AND�SAVING�FOR�
ANOTHER�4$4*�DRIVE 

+OHN�'ULLER�
#LACKBURN�

-ANCS

%ONiT�THROW�YOUR�DRIVE�AWAY�� *T�WOULD�
MAKE�AN�EXCELLENT�DOOR�STOP�OR�BOOK

END
� OR�A�SURREAL�ADDITION�TO�ANY�
DESIGNER�FISH�TANK��:ES
�YOUR���.B�
DRIVE� IS� REALLY�NOT�WORTH� USING��:OUR�
BEST�BET�IS�TO�OFFER�IT�SECOND�HAND�TO�
SOMEONE�WHO�HAS�MANAGED�TO� BLOW�
UP�THE�95�DRIVE� IN�THEIR�"������#

8)*$)�.0/*503 
* iM� LOST��.ONITORS
�
MONITORS
�MONITORS�� �
THEREiS�ALMOST�TOO�
MANY�TO�CHOSE�FROM�

8HAT�MONITOR�DO� *� NEED�TO�GET�
57�OR�VIDEO�QUALITY�FROM�MY�"MIGA�
���� �$AN�*�GET�RID�OF�THE�JAGGY�
EDGES �%O� *� NEED�A�VIDEO�CARD �"ND�
IF�SO
�WHICH�ONE 

.ARKUS�3ISCHER�
%UBLIN

3EPUBLIC�0F�*RELAND

8ELL� NO
�YOU�DONiT �NEED�A�VIDEO�CARD��
'IRSTLY
� BECAUSE�THE�"�����ALREADY�
HAS�A�BUILT�IN�DEINTERLACER�OR� jFLICKER�
FIXERk 
�YOU�CAN�CONNECT� IT�DIRECTLY�TO� A�
MULTISYNC�MONITOR�SUCH�AS�
$OMMODOREiS� ������ 4ECONDLY
�YOU�
CAN�CONNECT�DIRECTLY�TO�ANY�4$"35�
EQUIPPED�MONITOR�FROM�THE�3(#�PORT�
OF�THE������	ASSUMING�THAT�YOU�HAVE�
THE�CORRECT� LEAD
�OF�COURSE
�

:OUR�CHOICE�OF�MONITOR�MAINLY�
DEPENDS�ON�WHETHER�YOU�WANT�TO�DO�
VIDEO�WORK�AND�ANIMATIONS
�
PRODUCTIVITY�APPLICATIONS�OR�%51�WORK
�
AND�OF�COURSE�ON�HOW�MUCH�MONEY�
YOU�WANT�TO�SPEND�� *F�YOU�WANT�TO�DO�
ANIMATION�AND�PLAY�IT�BACK�FROM�YOUR�
COMPUTER�THEN�A�NORMAL� ����,)Z�
3(#�MONITOR�SUCH�AS�THE�
$OMMODORE� ����4�OR�1HILIPS������
WILL� DO�YOU� FINE
� THOUGH�YOUiLL� HAVE�TO�
LIVE�WITH�THE� INTERLACE�FLICKER�� *F�YOU

5)&�(3&"5�&4$"1&
*iM�CREATING�A�DISK�OF�REVIEWS�AND�10,&S�FOR�A�COMPUTER�
FANZINE�THAT�*iM�PRODUCING�� *�START�BY�TYPING�OUT�THE�REVIEWS�
USING�8ORKBENCHiS� 7;."*-�U TILITY�AND�THEN� *�CONVERT�THE�
FILES�TO �"4$**�FILES�USING��26->79-:��$-*�ESCAPE�CODES�ARE�

THEN�ADDED�USING��.�*,:��"S�YOU�CAN�PROBABLY�START�TO�APPRECIATE
�THIS� IS�
QUITE�A�LONG�WINDED�PROCESS�� *S�THERE�A�WORD�PROCESSOR�	COMMERCIAL�OR�1%
�
THAT�CATERS�FOR�ALL�OF�THE�$-*�ESCAPE�SEQUENCES �*S�(79->79;1�SUITABLE�FOR�
THIS�PARTICULAR�APPLICATION 

$OULD�YOU�ALSO�TE LL�ME�WHETHER�THERE�IS�A�PROGRAM�AVAILABLE�	AGAIN
�1%�
OR�COMMERCIAL
�THAT�IS�CAPABLE�OF�PRODUCING�hCOUNTDOWNi�CLOCKS�FOR�%57�
USE�LIKE�THOSE�USED�BY�57�COMPANIES��5HE�PROGRAM�SHOULD�BE�ABLE�TO�COUNT�
DOWN�TO �THREE�AND�THEN�SHOW�A�LOGO��1LEASE�HELP�

"LAN�#RITTON
�$RESSING
�&SSEX

5HE�PROCESS�YOUiRE�USING�TO�CREATE�"4$**�TEXT�FILES� IS�CERTAINLY�LONG�WINDED
�
"LAN��8HY�NOT�JUST�USE�.E.ACS�TO�TYPE�ALL�YOUR�COPY �0K
� IT�S�NOT�QUITE� IN�THE�
SAME� LEAGUE�AS�A�DEDICATED�WORD� PROCESSOR
�BUT�AT�LEAST�ITiS�CONSIDERABLY�
FASTER�THAN�BOTH�/OTE1AD�	AN�ABYSMALLY�SLOW�PROGRAM
�AND�,INDWORDS�	EVEN�
WORSE�
�� *F�YOU� REALLY�ARE�OPPOSED�TO�USING�.E.ACS
�THEN�WHY�NOT�CHECK�OUT�
ANY�ONE�OF�THE�MANY�1%�TEXT�EDITORS�AVAILABLE �.OST�OFFER�WORD�WRAP�AND�FULL�
SUPPORT�FOR�EMBEDDED�ESCAPE�CODES
� ALTHOUGH�YOUiLL�STILL� NEED�A�REFERENCE�
GUIDE�TO�FIND�THE�EXACT�CODES�YOU�NEED�

"S�FOR�THE�1%�VIDEO�CLOCK�PROGRAM
�YOUiLL�BE�PLEASED�TO� LEARN�THAT�YOUiRE�
IN� LUCK��8HAT�YOU�NEED� IS�THE� 7IDEO�1RESENTATIONS�PACK�WHICH� IS�AVAILABLE�
FROM�(EORGE�5HOMPSON�4ERVICES��5HIS�PACK� INCLUDES�A�WIDE�VARIETY�OF�VIDEOc
RELATED�1%�PROGRAMS� INCLUDING�A�VIDEO�CLOCK�AND� 7IDEO5OOIS
� AN�EXCELLENT�
LITTLE�UTILITY�WHICH�CAN�PRODUCE�A�WIDE�VARIETY�OF�VIDEO�TEST�PICTURES����

WANT�ROCK�STEADY�DISPLAY�THEN�YOU�LL�
NEED�A�MULTISYNC
� AND� IF�YOU�WANT�
BOTH�YOUi LL� NEED�A�MULTISYNC�WHICH�
CAN� RUN�AT�����,)Z�AS�WELL� AS�
����,)Z
� AS�ANIMATIONS�TEND�TO� LOOK�
STRANGE�WHEN�DEINTERLACED�

"S�FOR�THE�JAGGIES
� IF�THEY�ARE�PART�
OF�YOUR�IMAGE�THEN�YOUi LL� SEE�THEM
�
AS�THE�MONITOR�ONLY�DISPLAYS�THE�
SIGNAL� IT� IS�FED��5HATiS�JUST�HOW� IT�
GOES
� *�M�AFRAID���(

%&-&5&�"4�"11-*$"#-&
*� HAVE��26-(79-:����� *�
HAVE�SAVED�MY�WORK�
TO�DISK�AND� *� HAVE�
LOOKED�THROUGH�THE�

MANUAL�FOR�A�WAY�TO�NOW�DELETE� IT
�
BUT�SO�FAR�*�HAVE�HAD�NO�LUCK�

4O
�BASICALLY
� *�WOULD� LIKE�TO�
KNOW�HOW�TO�DELETE��.AYBE�*� HAVE�A�
BLOCK�SOMEWHERE�

)�$OOMER�
-IVERPOOL

5HE�"MIGA� IS�A�MULTITASKING�MACHINE��
5HIS�MEANS�	AMONG�OTHER�THINGS
�
THAT�MANY�OF�THE�DAY�TO�DAY�DISK�
HOUSEKEEPING�TYPE�JOBS�CAN�BE�DONE�
FROM�8ORKBENCH� RATHER�THAN�FROM�
WITHIN�ANY�PARTICULAR�APPLICATION�

5O�DELETE�ANY�FILE
� BRING�THE�
8ORKBENCH� SCREEN�TO�THE�FRONT
�FIND�
THE�FILE iS� ICON�AND�CLICK�ON� IT�ONCE
�
THEN�SELECT�%ELETE�FROM�THE�
8ORKBENCH�MENUS�� *F�THE�FILE�DOES�
NOT�HAVE�AN� ICON�YOU�WILL� NEED�TO�
OPEN�A�4HELL� OR�$-*�WINDOW�AND�USE�
THE�"MIGA%04�%ELETE�COMMAND���(

%1"*/5�***�130#-&.
*� HAVE� INSTALLED�
�"*26;�����	AND� ITS�
ASSOCIATED�FILES�AND�
DIRECTORIES
�ON�MY�

"MIGA�����iS�HARD�DRIVE��#UT�WHEN�
*�TRY�TO� LOAD�ANIMATIONS�OR�OTHER�
ITEMS�FROM�THEIR�ICONS�*�JUST�GET�A�
REQUESTER�SAYING�h *NSERT�VOLUME�
%PAINT� IN�ANY�DRIVEi �� *T�APPEARS�THAT�
THE�"MIGA�DOES�NOT�KNOW�OR�
RECOGNISE�THAT�IT� IS�ALREADY�ON�THE�
HARD�DISK��8HATiS�THE�TROUBLE 

4�3OLTON�
#EXLEY�)EATH�

,ENT

%ONiT �DESPAIR
� .R�3OLTON
� THE�
SOLUTION� IS�EASIER�THAN�YOU�THINK�
8HAT� IS� HAPPENING�IS�THAT�EACH�OF�
THE� ICONS�YOU�ARE�TRYING�TO�USE�HAS�A�
SORT�OF�DIRECTION� POINTER�ATTACHED�TO� IT�
WHICH�FIRST�CALLS�THE�PROGRAM�THAT�IT�
NEEDS�TO� RUN�THE�ANIMATION
� DISPLAY�
THE�PICTURE�OR�WHATEVER��:OU�CAN�SEE�
THIS� PATH� BY�FIRST�CLICKING�ON�THE� ICON�
ONCE�TO�SELECT� IT
� THEN� SELECTING� *NFO�
FROM�THE�8ORKBENCH�PULL�DOWN�
MENUS��"�DISPLAY�WITH�QUITE�A� LOT�OF�
INFORMATION�WILL� APPEAR
�WITH� A�TEXT�
BOX�WHICH�MIGHT�SAY�SOMETHING�LIKE�
h%1AINTLLL�%1AINTi� TO�THE� LEFT�OF�THE�
WORDS� h%EFAULT�5OOLi ��5HIS� IS�THE�CRUX

CONTINUED�ON�PAGE���
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��"MKKMA�

I � � ;APSAC�$ARRY�$ASE�
o �;APPO�5�4HIRT

o �;APSAC�$ARRY�$ASE
o �;APPO�5�4HIRT

'," '�"CL?=N�+ ;CF�CM�ILCACH;F�;H>�P?LS �
?R=CNCHA�� ?@IL?�SIO�<OS�G;CF�IL>?L�
SIO�GOMN�@CLMN�<?�=IH@C>?HN�NB;N�SIO�QCFF�
L?=?CP?�NB?�JLI>O=N�SIO�P?�IL>?L?>�;H>�
NB;N�NB?�MOJJFC?L�QCFF�MNCFF�<?�NB?L?�CH�NB?�
@ONOL?��MBIOF>�SIO�H??>�NB?G�

��G;CF�IL>?L�JOL=B;M?�@LIG�',"'�CM�; �
M;@?�;H>�M?=OL?�>?=CMCIH��;H>�B?L?�M�
QBS�

'," '�CM�;�QBIFFS�IQH?>�MO<MC>C;LS�I @�;�
JO<FC=�=IGJ;HS�HIQ�CH�CNM�N?HNB�S?;L�I@�
NL;>CHA�;H>�MJ?=C;FCMCHA�CH�NB?�MOJJFS�
I@�=IGJON?L�JLI>O=NM�

5 CNB �;�NOLHIP?L�;JJLI;=BCHA�X�� �
GCFFCIH�J?L�;HHOG��Q?�B;P?�NB?�
L?MIOL=?M�;H>�NB?�JOL=B;MCHA�JIQ?L�NI�
I @@?L�SIO�NB?�<?MN�>?;FM��>?FCP?L�NB?G �
H?RN�>;S �H;NCIHQC>?�;H>�;FQ;SM�<?�
;LIOH>�QB?H�SIO�H??>�OM�

.0'!#

&( ��

O���
��

$OMMODORE�S�OWN�"MIGA�.ONITOR��%ESIGNED�
SOLELY�FOR�USE�WITH�THE�"MIGA�RANGE�OF�
COMPUTERS��8 ITH�ITS�ERGONOMIC�DESIGN

)I�RES�GRAPHICS�DISPLAY�AND�STEREO�SOUND�
CAPABILITIES
�THE�����4�W ILL�REALLY�BRING�
YOUR�"MIGA�TO�LIFE�

"PART�FROM�OFFERING�THIS�PRODUCT�AT�A�VERY�
COMPETITIVE�PRICE�*/%*�ARE�INCLUDING�TWO�
GREAT�SOFTWARE�PRODUCTS�TOTALLY�FREE�OF�CHARGE?

', " '�4�*3#��""#"�$0##
o � %AYS�OF�5HUNDER�
	%RIVING�4IMULATION

o � / IGHT�#REED�	OR�ALTERNATIVE�
EXCITING�GAME


_�����

_�����

�FF�IL>?LM�L?=?CP?>�<S��JG�+IH>;S�NI�
$LC>;S�;L?�>?MJ;N=B?>�NH;N�>;S�@IL�
H?RN�>;S�>?FCP?LS�OMCHA�IOL�H;NCIH;F�
=;LLC?L�̂ �1?=OLC=IL���3)�+;CHF;H>�IHFS	��
1;NOL>;S�>?FCP?LC?M�;L?�;P;CF;<F?�; N�;�
MG;FF�MOL=B;LA?��'@�SIO�;L?�ION�QB?H�
Q?�>?FCP?L�;�=;L>�QCFF�<?�F?@N�; N�SIOL�
BIG?�ACPCHA�SIO�;�=IHN;=N�N?F?JBIH?�
HOG<?L�NI�;LL;HA?�;�=IHP?HC?HN�L?

>?FCP?LS�
"?FCP?LS�KO?LC?M�=;H�<?�L?MIFP?>�
CGG?>C;N?FS�OMCHA�IOL�IH
FCH?�
=IGJON?L�
�FF�IL>?LM�;L?�>?MJ;N=B?>�IH�;�H?RN�
QILECHA�>;S�>?FCP?LS�<;MCM��!B?KO?�
IL>?LM�;L?�>?MJ;N=B?>�CGG?>C;N?FS�IH�
=B?KO?�=F?;L;H=?��OMO;FFS����QILECHA�
>;SM�@LIG�L?=?CJN����>?FCP?LS�=B;LA?�
I@�X� ��� �CM�G;>?�J?L�CN?G�OHF?MM�
INB?LQCM?�MN;N?>�

5#��*1-��!!#.2� �$�.�-��
-0"#01��"327�$0##	��
!�00'�%#�!&�0%#"��2�
3)�.-12�*�0�2#1
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NI�N;E?�SIOL�IL>?L�QCNB�NB?�ONGIMN�=;L?�
;H>�?@@C=C?H=S���FF�MNI=E�I@@?L?>�@I L�M;F?�
CM�B?F>�CH�MNI=E��=?HNL;FFS�; N�IOL�ALIOJ�
Q;L?BIOM?�=IGJF?R�;H>�CM�;P;CF;<F? �
@IL�H?RN�>;S �>?FCP?LS��>CL?=N�NI�SIOL�
BIG?�IL�<OMCH?MM��'@�; N�;HS�NCG?�Q?�;L? �
ION�I@�MNI=E�SIOL�GIH?S�Q CFF�HIN�<?�
<;HE?>�OHNCF�NB?�JLI>O=N�CM�;P;CF;<F? �
�;�JICHN�QILNB�=B?=ECHA�MBIOF>�SIO�@??F

%?H?L;F�CH@ILG;NCIH�L?A;L>CHA �
JLI>O=N�CM�;P;CF;<F?�@LIG�IOL�M;F?M�
N?;G ��BIQ?P?L�N?=BHC=;F�MOJJILN�CM�
;FQ;SM�IH�B;H>�MBIOF>�SIO�H??>� I�
;MMCMN;H=?�
�FF�JLC=?M�KOIN?>�;L?�CH=FOMCP?�I@�4�2�
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&1*$�BY�NAME����DEFINITELY�BY�CONTENT��
$OMMODORE�S�TALENT�FOR�PACK�CREATION�HAS�
NEVER�BEEN�BETTER��5HE�SOFTWARE�INCLUDED�IN�
THIS�PACK��&1*$
�3OME
�AND�.YTH�TOTALLY�
EXPLOIT�THE�STUNNING�FEATURES�OF�THE�"MIGA�
"�����"DD�TO�THIS�5RIVIAL�1URSUITS�LANGUAGE�
LAB�EDITION�	PLAYABLE�IN���LANGUAGES

�"MIGA�
5EXT�	8ORDPRO
�AND�THE�NOW�STANDARD�
GRAPHICS�PACKAGE��%ELUXE�1AINT�***�FOR�
SERIOUS�EDUCATIONAL�APPLICATIONS�AND�YOU�LL�
START�TO�REALISE�JUST�HOW�DYNAMIC�THIS�PACK�IS��
"S�WITH�ALL�PRODUCTS�SUPPLIED�BY�*/%*
�WE�
HAVE�ADDED�OUR�EXTRA�DIMENSION�TO�AN�
ALREADY�INCREDIBLE�OFFER�	SEE�BELOW�FOR�*/%*�
7ALUE�"DDED�1ACK�TOTALLY�FREE�OF�CHARGE


0�!)��1�12�,"�0"�!-,2�',1�
e�"MIGA�"���)%�	)ARD�%ISK

o � #UILT�IN�57�.ODULATOR
o �.OUSE�AND�.ANUALS�o � �.B�.EMORY
o � &1*$
�3OME
�.YTH
�5RIVIAL�1URSUITS�
	LANGUAGE�LAB�EDITION

�"M IGA�5EXT
�%ELUXE�
1AINT�***�

', " '�4�*3#��""#"�$0##
o �.ICROSWITCHED�+OYSTICK
o � -OCKABLE�%ISK�#OX
o � %ISK�8ALLET
o � ���#LANK�%ISKS
o � ,ICKOFF��� o � 1IPEMANIA
o �4PACE�"CE� o � 1OPULOUS
o �;APSAC�$ARRY�$ASE
o �;APPO�5�4HIRT
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2���1�!-*-30�12#0#-�+-,'2
7�LATEST
�THE�ULTIMATE
�THE�BEST�HOME�COMPUTER�

AVAILABLE�� ����� MILLION� COLOURS
� SUPERFAST�
PROCESSOR
�SUPERB�STEREO�SOUND
� LIGHTNING�SPEED�
� � THE�ALL�NEW�"MIGA� �����HAS�THEM�ALL��.ARVEL�
AT�THE�EASE�W ITH�WHICH�THE�"M IGA� �����AND�ITS�
AMAZING����B IT�PROCESSING�POWER�DEVOURS�THE�
MOST� DEMANDING� SOFTWARE�� " T� THIS� PRICE� THE�
"����� HAS� NO� EQUAL� i� FORGET� THE� REST
� IT�S�
DEFIN ITE LY� THE� BESTL�
�����45"/%"3%�'&"563&4
\ � ������ /PMACQQMP
\ � �,@�"FGN�1 ,
\ �   �"FGNQCR
\ �  JNF?
LSKCPGA�
ICWN?B

',"'�4�*3#��""#"�$0##
o � �� 4UPERB�(AMES� o � *NTERNATIONAL�
4PORTS�$HALLENGE� o � 5HE�$OOL�$ROC
o � 1ARADROID� ��� o �1LUS�'3&&�;APSAC�
��5�4HIRT�

\ � /","( �2JMR
\ � ����� (LRCPL?J� %JMNNW
\ � !SGJR
GL�35�KMBSJ?RMP�
�̂ %PCC� ���,MLRFQ� R

'MKC�,?GLRCL?LAC

X������

�+'%������ 5)&�8*-%
�5)&�8&*3%�"/%�5)&�8*$,&%
0NCE�AGAIN�$OMMODORE�HAVE�PUT�TOGETHER�
A�WINNING�THEME�PACK�TO�COMPLEMENT�THE�
ALREADY�POPULAR�"MIGA�"����
5HE�8 ILA 
�THE�8EIRD�AND�THE�8ICKED�1ACK�IS�
AN�IDEAL�STARTER�PACK�CONTAINING�A�CONSIDERED�
MIX�OF�SOFTWARE�MAKING�THE�MOST�OF�THE�
"M IGA�S�AMAZING�CAPABILITIES�
5O�MAKE�THIS�PACK�A�PERFECT�GIFT�*/%*�HAVE�
ADDED�A�FURTHER�FOUR�AWARD�WINNING�GAMES�
AND�A�STAGGERING�LIST�OF�VALUABLE�EXTRAS�TOTALLY�
'3&&�OF�CHARGE��"LSO�INCLUDED�AT�NO�EXTRA�COST�
TO�YOU�ARE�THE�LATEST��;APSAC��CARRY�CASE�AND�
;APPO�5�SHIRT��$RUCIAL�"MIGA�ACCESSORIES��
*MPRESSED��8HO�WOULDN�T�BE�

.�!)��1�12�,"�0"�!-,2�',1
o � "MIGA�"����SINGLE�DRIVE
o � #UILT�IN�57�.ODULATOR
o � �.B�MEMORY
o � 1USH�0VER�o � 4ILLY�1UTTY
o �(RAND�1 R IX � � %ELUXE�1AINT�***
o �.OUSE�AND�.ANUALS

', " '�4�*3#��""#"�$0##
o �.ICRO�4WITCH�+OYSTICK
o � -OCKABLE�%ISK�#OX
o � %ISK�8ALLET
o � ���#LANK�%ISKS
o � ,ICK�OFF��� o � 1IPEMANIA
o � 4PACE�"CE� o � 1OPULOUS
o �;APSAC�$ARRY�$ASE
o �;APPO�5�SHIRT
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%* %� ,.%�! 7
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5HE�PROBLEM�WITH�ANY�NEW�PRODUCT�IS�THAT�IT�ALWAYS�TAKES�TIME�FO R�
EVERYONE�TO�REALISE�ITS�FULL�POTENTIAL��$%57�IS�NO�EXCEPTION�AND�IN�
OUR�OPINION�EVERYTHING�WE�HAVE�READ�DOES�A�PRETTY�POOR�JOB�OF�
EXPLAINING�JUST�WHAT�$%57�CAN�DO�AND�WHY�IT�IS�SO�EXCITING�

0$!� %* %�#1% !�0+�� 02
%0�/���� �,(�5!.�g:ES
�IT�WILL�PLAY�ALL�YOUR�1RIMAL�4CREAM
�
1AVAROTTI
�1INK�'LOYD�AND�ANY�OTHER�$%�YOU�CARE�TO�MENTION�IN�SUPERB�
HIGH�QUALITY�STEREO
�WITH�REMOTE�INFRA�RED�CONTROL
�
IRS ��*��)%#� �1 LU G �IN�THE�KEYBOARD
�SWITCH�ON�THE�EXTERNAL�DISK�
DRIVE�AND�THE�COLOSSAL�RANGE�OF�INEXPENSIVE�"MIGA�SOFTWARE�CAN�BE�
USED�ON�YOUR�$%57�
%0�/���)1(0%)! %��/5/0!)�g+UST�IMAGINE
�STEREO�SOUND
�
IMAGES�AND�TEXT�ALL�ON�SCREEN�� *T�ASKS�A�QUESTION
�YOU�RESPOND
�IT�
REJPONDS�g�TRULY�INTERACTIVE��&ACH�$%�DISC�HOLDS�NUNDREDS�OF�
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OF�YOUR�PROBLEM
� BECAUSE�EVERY�TIME�
YOU�DOUBLE�CLICK�ON�THE� ICON� IT�
ATTEMPTS�TO� RUN�%1AINTFROM�A�DISK�
CALLED� %1AINTLLL�

#UT�AS� *� SAID�THE�SOLUTION� IS�
SIMPLE��$LICK� IN�THE�TEXT�BOX�OF�THE�
*NFO� REQUESTER�AND�THEN� REPLACE�THE�
WORDS� j%1AINTLLL�%PAINTk� 	OR�WHATEVER�
IT�SAYS� IN�YOUR�CASE
�WITH� THE�CORRECT�
PATH� NAME�FOR�WHEREVER�THE�
%ELUXE1AINT�PROGRAM� IS�STORED�ON�
YOUR�HARD�DISK��5HIS�MIGHT�BE� ALONG�
THE� LINES�OF�� j%)L�(RAPHICS�%1AINTk ��
4AVE�THIS�SETTING�AND�TRY�DOUBLE�
CLICKING�ON�THE� ICON�AGAIN�� *F�YOU� HAVE�
BEEN� SUCCESSFUL�%1AINTLLL�WILL� LOAD�
AND�DISPLAY�WHATEVER�THE� ICON�
REPRESENTS� 	ASSUMING�IT� IS� A�PICTURE�
OR�ANIM
�� 5HEN�CHECK�EACH�OF�THE�
RELEVANT� ICONS�YOU�TRANSFERRED�AND�
CHANGE�THEM� IF�YOU�NEED�TO��"ND�
PLEASE
� DON�T�TYPE� IN�THE� � �SIGNS
�
THEY�ARE�JUST�THERE�FOR�CLARITY�

*F�YOU� CANkT�WORK�OUT�WHAT�PATH�
NAME�TO� USE
� RUN�%1AINTLLL
� MAKE�A�
QUICK�PICTURE� AND�SAVE� IT��5HEN�CHECK�
ITS�%EFAULT�5OOL�FROM�THE� *NFO�MENU�
AND�YOUkLL� SEE� IT�CLEAR�AS�DAY�

/OW�YOUkVE�DISCOVERED� %EFAULT�
5OOLS�YOU�LL� FIND�HOW�EASY�IT�CAN� BE�
TO�DISPLAY�TEXT�FILES
� RUN�ANIMATIONS�
AND�SO�ON�ALL�WITH�JUST�A�SIMPLE�
DOUBLE�CLICK�OF�THE�MOUSE��(8

.0-2#!2'-,�0�!)#2
*kVE�BEEN�WORKING�ON�
A�)OME�"CCOUNTS�
PROGRAM� IN�"MIGA�
#ASIC�AND�THE�LISTING�

IS�MORE�THAN����PAGES� LONG�� -AST�
WEEK� *� HAPPENED�TO�SAVE� IT�AS�
l )OME"CCm 
1�	IN�OTHER�WORDS
� AS�A�
LIST�PROTECTED�FILE
� AND�THAT�WAS�A�
BIG�MISTAKE�SINCE� *� HAD�NOT�KEPT�A�
BACKUP�� *S�THERE�ANY�WAY� *�CAN�GET�
THE� LISTING�BACK�TO�NORMAL�"MIGA�
#ASIC� IN�"4$**�OR�DO� *� REALLY�HAVE�TO �
TYPE� IT�IN�ALL�OVER�AGAIN 

&GIL�-OVANG�
0SLO�

/ORWAY

4ORRY
� BUT��� THINK�YOU�ARE�GOING�TO�
HAVE�TO� RE�TYPE� IT�� *N�THEORY
� IF�YOU�
KNEW�THE�ENCRYPTION�METHOD�THAT�
.ICROSOFT�USE
� IT�WOULD� BE�POSSIBLE�
TO� READ�THE� PROGRAM�AS�A� BINARY�FILE�
AND�DECIPHER�IT�� 6NFORTUNATELY���DONkT�
KNOW�OF�THIS� AND� *�VE�NOT�HEARD�OF�
ANYONE�SUCCESSFULLY�DECIPHERING�AN�
"MIGA#"4*$� PROTECTED� SOURCE�� *F�
ANYONE�DOES�KNOW�� �SEND�ME�DETAILS�
AND� *kLL� PASS�THEM�ON��1"0

!�020'"%#�!�.#01
I� HAVE� RECENTLY�HEARD�
THAT�THE�"MIGA�"CTION�
3EPLAY�CARTRIDGE�FROM�
%ATEL�&LECTRONICS�

DOES�NOT�WORK�ON�A�MACHINE�WITH�
MORE�THAN��.B�OF�3".�� *S�THIS�TRUE�
OR�AM� *�JUST�VERY�GULLIBLE � *F�"CTION�
3EPLAY�DOES�WORK�WITH�A�MACHINE

WITH�MORE�THAN��.B
�COULD�YOU�
RECOMMEND�A�GOOD�	PREFERABLY�
CHEAP
��.B�EXPANSION�FOR�MY�"����

#RIAN�)ATTER�
$HESTNUT�

)ERTS

%ATEL� DONkT �LIKE�TO�PUBLICISE�THE�FACT
�
BUT�THE�%ATEL�"CTION�3EPLAY�CARTRIDGE�
MOST�CERTAINLY�DOESN�T� LIKE�MACHINES�
WITH�MORE�THAN�A�MINIMAL� AMOUNT�OF�
3".��8HEN� *� LAST�SPOKE�TO�%ATEL�
CONCERNING�THIS� INCOMPATIBILITY�
PROGRAM
�THEY� INFORMED�ME�THAT�THE�
CARTRIDGE�WOULD� ONLY�WORK�ON�
MACHINES�WITH� �.B�OR�LESS�� *�M�NOT�
QUITE�SURE�WHETHER�THIS�ALSO�APPLIES�
TO�THE�NEW�.K���"CTION�3EPLAY
� BUT� *�
DOUBT�WHETHER�THIS� PROBLEM�HAS�BEEN�
SOLVED� SIMPLY�BECAUSE�OF�THE�WAY�THE�
CARTRIDGE�WORKS�

*F�THIS� STILL� HASNkT �TURNED�YOU�OFF�
OF�BUYING�A�3".�EXPANSION
� THEN� *kD�
HIGHLY� RECOMMEND�THE�$ORTEX�RANGE�
OF�3".�EXPANSIONS�� $HECK�OUT�THE�
ADVERTISEMENTS� IN�THIS� ISSUE�FOR�THE�
BEST�PRICING�� +)

1#/3#,!#�-$�#00-01
*�OWN�A�3OLAND�.$����
SEQUENCER�USED�WITH�
A�3OLAND�SYNTH��8HEN�
*� BOUGHT�MY�"MIGA�

THE� IDEA�WAS�TO�USE�IT�AS�A�SECOND�
SOUND�SOURCE�� *� HAVE�TRIED� USING�
4EQUENCER�0NE�	AND�0CTA.&%
� BUT�
SO�FAR�*�CAN�ONLY�GET�SOUNDS�PLAYING�
FOR�TWO�SAMPLES��$AN�YOU�TELL�ME�
HOW�TO�SET�MY�SYSTEM�UP 

+OHNATHAN�"MOR�
5HATCHAM�

#ERKS

8ITH�4EQUENCER�0NE�EACH�TRACK�CAN�
BE�MADE�TO� PLAY�AN� INTERNAL� SOUND�
RATHER�THAN�A�.*%*� INSTRUMENT�BUT�
YOU�NEED�TO� REMEMBER�THAT�THE�
"MIGA�SOUND�CHANNELS�PLAY�TWO�
VOICES�ON�THE� LEFT�AND�TWO�ON�THE�
RIGHT��5O�CONTROL�FOUR�SAMPLES�
THEREFORE�YOU�NEED�TO�SELECT�TWO� j-k�
AND�TWO� j3k� TRACK�SETTINGS��1"0

'"#�!-,,#!2'-,1
*� HAVE� RECENTLY�
PURCHASED�AN� *%&�
2UANTUM���.B�HARD�
DRIVE�AND�WOULD� LIKE�

TO�KNOW�IF�*� COULD�USE� IT�WITH�MY�
"MIGA�����1LUS�� *F�THE�ANSWER�IS�
jYESk 
�WHAT�PERIPHERALS�WOULD� *� NEED�
TO�SET�IT�UP 

#�+OHNSTON�
"IRDRIE�

4COTLAND

5HERE�ARE�NOW�TWO�OR�THREE�NEW�"5��
*%&�CONTROLLERS�FOR�THE�"MIGA�
��������1LUS�ALTHOUGH� *� HAVE�NOT�
BEEN�ABLE�TO�TEST�ANY�OF�THEM�YET�
*$%�HAVE�DONE�AN�"5�*%&� INTERFACE�FOR�
QUITE�A�WHILE
� BUT� IT�REQUIRES�FITTING�
INSIDE�YOUR�"MIGA�AND�YOU�WILL� LOSE�
YOUR� INTERNAL�FLOPPY�WHEN�YOU� FIT�THE�
DRIVE
� SO�AVOID� IT�

*74�MAKE�THE� *74�5RUMPCARD�"5�
����WHICH�WILL�WORK�WITH�YOUR�DRIVE�
AND�%ATAFLYER�HAVE�JUST� LAUNCHED�
THEIR�NEW�%ATAFLYER�&XPRESS�WHICH�
CAN� SUPPORT�BOTH�"5� *%&�AND�4$4*�
DRIVES� IN� ONE� INTERFACE�� +3

!-*-30�"2.
R � \ � *�WISH�VERY�MUCH�TO�

BUY�A�%51�PACKAGE�IN�
ORDER�TO�PRODUCE�
COLOUR�CASSETTE�

COVERS��#UT� *kVE� READ�SOMEWHERE�
THAT�1AGE4TREAM�AND�1ROFESSIONAL�
1AGE�PRODUCE�GRAPHICS�ON�MONO�
ONLY�� *S�THIS�ON�THE�SCREEN�OR�ON�THE�
FINAL�OUTPUT 

*�ALREADY�OWN�$ITIZEN�1RINT�
.ANAGER
� BUT� *kD� LIKE�TO�PRINT�THE�
ODD�POSTER�OR�TWO��%OES�5URBOPRINT�
1ROFESSIONAL�HAVE�A�DRIVER�FOR�THE�
4WIFT��� �'INALLY
�WHICH�%51�
PACKAGE�GIVES�THE�BEST�COLOUR� *''�
RESULTS�ON�A�DOT�MATRIX�PRINTER�WHEN�
PRINTING�CASSETTE�SIZED�COVERS 

%EWTER�1�)ACKENBECKER�
&RITH�
,ENT

#OTH�1ROFESSIONAL�1AGE�AND�
1AGE4TREAM�CAN�DISPLAY�COLOURS�ONd
SCREEN�AND�OUTPUT�THEM�TO� PRINTERS��
*''�*-#.�GRAPHICS�ARE�DISPLAYED� ONd
SCREEN� IN� BLACK�AND�WHITE� IN�
1AGE4TREAM�AND� IN�FOUR�GREYS� IN�
1ROFESSIONAL�1AGE
� BUT�THESE�ARE�JUST�
QUICK�SCREEN� REPRESENTATIONS�� �BOTH�
PACKAGES�WILL� PRINT� IN�COLOUR�

1ROFESSIONAL�1AGE�WORKS�WITH�
$ITIZEN�1RINT�.ANAGER�AND� 5URBOPRINT�
1ROFESSIONAL�	WHICH�DOES�COME�WITH�
A�4WIFT����DRIVER

�1AGE4TREAM�
DOESNkT�WORK�WITH� EITHER�� 'OR�THIS�
REASON�1ROFESSIONAL�1AGE�WILL�GIVE�
YOU�BETTER�COLOUR�DOT�MATRIX�OUTPUT�
THAN�1AGE4TREAM�� +8

230 -�2#!&,'/3#1
*� HAVE�BEEN�USING�
5ECHNO4OUND�5URBO�
TO�PRODUCE�VOICE�
SAMPLES�FOR�A�UTILITIES�

DISK�THAT� *�AM�COMPILING�� *� AM�
HOWEVER�UNABLE�TO�PLAY�THE�SAMPLES

VIA�$-*�� *S�THERE�ANY�WAY� IN�WHICH� *�
COULD�DO�EITHER�THIS�OR�CONVERT�THE�
SAMPLES�TO�A�FORM�WHICH� *� CAN�PLAY�
USING�THE�1LAY.0%�COMMAND �*�
HAVE�BEEN�SAVING�THE�SAMPLES�IN� *''�
FORMAT
� BUT� *� COULD�QUITE�EASILY�
CONVERT�THEM�TO�BINARY��5HE�SONG�
SEQUENCER�IN� 5ECHNO4OUND�5URBO�
COULD�BE�THE�ANSWER�BUT� I T kS�A�BIT�
TRICKY�TO�USE�GIVEN�THAT� *� HAVE�ONLY�
�.B�OF�3".�

%ANIEL�1AGE�
%YFED�
8ALES

:OUR�BEST�BET� IS�TO� LAY�YOUR�HANDS�ON�
A� PROGRAM�WHICH� IS�CAPABLE�OF�EITHER�
PLAYING�SAMPLES�FROM�THE�$-*� O R � �
EVEN�BETTER�� �A�UTILITY�WHICH� CAN�
CONVERT�AN� *''�SAMPLE�TO�AN� STANDd
ALONE�EXECUTABLE��:OUk LL� BE�PLEASED�
TO� KNOW�THAT�THE�1%� LIBRARIES�HAVE�
THE�ANSWER�HERE��+UST�CONTACT�YOUR�
LOCAL� 1%�SUPPLIER�AND�THEY�SHOULD� BE�
ABLE�TO�FURNISH�YOU�WITH�THE�
APPROPRIATE�DISK�� *N� PARTICULAR
�YOU�
MAY�WANT�TO�CHECK�OUT�1LAY4OUND�ON�
'RED� 'ISH�DISK������+)

-,�2&#�+�)#
*�AM�WRITING�TO�ASK�
YOU�FOR�A�BIT�OF�ADVICE�
ABOUT�A�BUSINESS�
VENTURE� *� HAVE�BEEN

- �
THINKING�ABOUT�FOR�QUITE�SOME�TIME��
*T� INVOLVES�PRINTING�OUT�THE�
DOCUMENTS�FROM�PUBLIC�DOMAIN�
DISKS�AND�MAGAZINE�COVER�DISKS�

5HERE� IS�QUITE�A� LOT�OF�
INFORMATION� *�WOULD� LIKE�TO�KNOW
�
BUT�THE�MAIN�POINTS�ARE�

A
�8OULD� IT�BE�A�VIABLE�
PROPOSITION�� �IN�OTHER�WORDS
� IS�
THERE�A� NEED� FOR�SUCH�A�SERVICE 

B
�8OULD� IT�BE�AN� INFRINGEMENT�
OF�COPYRIGHT�TO�PRINT�THE�DOCUMENTS
�
AND�WOULD� *� NEED�PERMISSION 

C
�8HAT�SORT�OF�PRINTER�WOULD� *�
NEED�FOR�THIS�TASK 

D
� )OW�MUCH�DO�YOU�THINK� *�
WOULD� *� BE�ABLE�TO�CHARGE 

E
�8HICH�PRINTING�PROGRAM�WOULD�
BE�BEST � *� HAVE�HEARD�OF�SOMETHING�
CALLED� j-AND�4CAPING��WHERE

(�0%-,�  312',%� Z� (�0%-,�  312',%
4AMPLE�� �A�DIGITAL� 	OR�COMPUTERISED
� REPRESENTATION�OF�A�SOUND��"�SAMPLE�

CAN�BE�SENT�THROUGH�A�DIGITAL� TO�ANALOGUE�CONVERTER�	THE�"MIGA�HAS�FOUR�
OF�THESE
� AND�BE�HEARD�AS�A�SOUND��$HANGING�THE�SPEED�AT�WHICH�THE�
SAMPLE� IS� PLAYED�BACK�CHANGES�THE�FREQUENCY�	OR�PITCH
�OF�THE�SOUND�

4EQUENCER�� �A� PIECE�OF�SOFTWARE�ON�A�COMPUTER�	OR�SOMETIMES�BUILT� INTO�A�
KEYBOARD
�WHICH�STORES�MUSICAL� SCORES� AND�TRANSMITS�THIS� INFORMATION� IN�
REAL�TIME�VIA�.*%*�TO�SYNTHESISERS�WHICH�WILL� THEN�PLAY�IT��4OME�
SEQUENCERS� HAVE�THE�FACILITY�TO�RECEIVE�AND�MEMORISE�.*%*� INFORMATION�
FROM�A�MUSIC�KEYBOARD�SO�THAT�MUSIC�CAN�BE�ENTERED� jLIVEk� INSTEAD�OF�
NOTE�BY�NOTE�

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

�&" ��,!())�+�S �",,.����� S �#�'.�+2�����



#&&1*/(�%3*7&
8HEN� *� POWER�UP�MY�"����THE�DRIVE�MAKES�THE�MOST�HORRIBLE�
j BEEP���� BEEP����BEEP���k� UNTIL� IT �FINALLY�BOOTS�UP�AND�ALL� IS�
WELL�� *T�ONLY�HAPPENS�ON�A�COLD�START
�AND� IF�*� BOOT�FROM�A�
GAME�OR�SOMETHING�FIRST
�THERE� IS�NO�PROBLEM�� *T�HAS�COME�ON�

GRADUALLY�AND�*�FIRST�THOUGHT�THE���.B�DRIVE�WAS�FRAGGED�OUT
�SO�*� BACKED�
IT�UP
� REFORMATTED
� AND�THE�PROBLEM�STILL�PERSISTS��5HE�SYSTEM�NEVER�REPORTS�
ANY�ERRORS
�AND� *�DONiT �HAVE�ANY�PROBLEMS�AFTER�THE�INITIAL�BOOT�UP�� *� INTEND�
TO�BUY�A���.B�2UANTUM�DRIVE�TO�PUT�IN�THE�����AT�A�LATER�DATE��8ILL�THIS�
SOLVE�THE�PROBLEM 

1AUL�4TANLEY
�4TAMFORD
� -INES

:OUR�PROBLEM� IS�VERY�COMMON
� AND�ALTHOUGH� IT� ISN�T�HARMFUL�YOUiLL� HAVE�TO�PUT�
UP�WITH� IT�UNTIL�YOU�DITCH�YOUR�LESS�THAN�WONDERFUL�95�DRIVE�� 3EPLACING� IT�WITH�
ANOTHER�DRIVE�WILL�SOLVE�YOUR�PROBLEM
� ALTHOUGH� REMEMBER�THAT�2UANTUM�4$4*�
DRIVES�ARE�NO� LONGER�AVAILABLE�	UNLESS�YOU�WANT�TO�BUY����
���
�SO� *iD�SAVE�
UP�YOUR�PENNIES�TO�GET�THE����.B�.AXTOR�DRIVE
�THE�SMALLEST�4$4*�DRIVE�NOW�
READILY�AVAILABLE��+3

! :

DOCUMENTS�ARE�PRINTED� LENGTHWAYS�
SO�YOU�CAN�MAKE�SMALL�BOOKLETS�

3�8OOD�
#OGNOR�3EGIS�

8�4USSEX

A
� *�DON�T�KNOW� IF�THERE� IS�A�NEED�FOR�
SUCH�A�SERVICE�� *� DOUBT� IT��+UDGING�
FROM�THE�NUMBER�OF�PRINTER�RELATED�
LETTERS� *�GET
� *�D� SAY�THAT�MOST�"MIGA�
4HOPPER�READERS�OWN�PRINTERS
� SO�ARE�
ABLE�TO�PRINT�OUT�INSTRUCTIONS�FOR�1%�
PROGRAMS�FOR�THEMSELVES�

B
� *T�IS� NOT�A�BREACH�OF�COPYRIGHT�
TO�PRINT�THE�DOCUMENTS�THAT�COME�
WITH�1%�PROGRAMS
� BUT� IT�CERTAINLY�
WOULD�BE�AGAINST�THE� LAW�TO�SELL�
COPIES�OF�THOSE�DOCUMENTS�� �FOR�ANY�
AMOUNT�OF�MONEY
� OR�FOR�PAYMENT�IN�
KIND�� �WITHOUT�THE�WRITTEN� PERMISSION�
OF�THE�COPYRIGHT�HOLDER��:OU�MAY�
EVEN�BE�BREAKING�THE� LETTER�OF�THE� LAW�
IF�YOU�GIVE�COPIES�AWAY�FOR�FREE�

C
�"� LASER�PRINTER�WILL� BE�ABLE�TO�
CHURN�OUT�DUPLICATES�FOR�YOU�AT�
BETWEEN� FOUR�AND�EIGHT�PAGES�A�
MINUTE
� BUT� IT�LL� PROBABLY�WORK�OUT�
CHEAPER�AND�QUICKER�TO� PRINT�ONE�
MASTER�COPY�AND�GET� IT�PHOTOCOPIED�

D
�8ITHOUT�THE�PERMISSION�OF�THE�
COPYRIGHT�HOLDER
�YOU�MAY�NOT�CHARGE�
FOR�PROVIDING�PRINTED�DOCUMENTATION��
3EMEMBER
� ALTHOUGH� THE�TYPE�OF�
PROGRAM�WE�ARE�TALKING�ABOUT�IS�
REFERRED�TO�AS� hPUBLIC�DOMAINi 
� IT� IS�
NOT� IN�THE�PUBLIC�DOMAIN� IN� THE� LEGAL�
SENSE�OF�THE�TERM��.AGAZINES�USE�
THE�TERM� h1%�� BECAUSE� IT� IS�EASIER�TO�
WRITE�� *N�ACTUAL� FACT�ALMOST�ALL� OF�
THESE�PROGRAMS�ARE�EITHER�
hSHAREWAREi 
� hFREELY�REDISTRIBUTABLEi�
OR� hFREEWAREi �� *N�ALMOST�ALL�CASES� j"LL�
3IGHTS�ARE� RESERVED�WORLDWIDEk�AND�
COPYRIGHT� IS�CLAIMED�BY�THE�AUTHOR�IN�
THE�DOCUMENTATION��5HE�PROGRAM�AND�
ANY�ASSOCIATED� FILES� 	LIKE�THE�
DOCUMENTATION
�BELONG�TO�THE� AUTHOR��
5HIS� IS�TO� PREVENT�PEOPLE�STARTING�
jBUSINESS�VENTURESk�AND�MAKING�
MONEY�FOR�THEMSELVES�OUT�OF�ANOTHER�
PERSONiS�HARD�WORK�

E
�5O�PRODUCE�THE�TYPE�OF�"��
BOOKLET�YOU� ARE�TALKING�ABOUT
� THE�
BEST�BET�WOULD� BE�EITHER�BE�A

DESKTOP�PUBLISHING�PROGRAM� LIKE�
1ROFESSIONAL�1AGE�OR�1AGESTREAM
� OR�
THE�"MIGA5E9�TYPESETTING�PACKAGE��
8HICHEVER�YOU�CHOOSE
� TO�BE�
PRODUCTIVE�YOUiLL� NEED�A�HARD�DRIVE
�
LOTS�OF�MEMORY
� AND�PROBABLY�AN�
ACCELERATOR�BOARD�� +8

-*#3"3*"/�3&26*3&%
%OES�AN�
EDITOR�LIBRARIAN�
PROGRAM�EXIST�FOR�THE�
:AMAHA�4:���4:���

SYNTH � *F�NOT�CAN�".04�BE�USED�TO�
READ�AND�WRITE�DATA�TO�THE�VOICE�
MEMORY� LOCATIONS 

+OHN�5RUMAN�
1ENN

8OLVERHAMPTON

"S�FAR�AS� *� KNOW�THERE� ISN�T�ONE�
AVAILABLE� AT�THE�MOMENT�� #UT���� %R�5�
IS� IN�THE�MIDDLE�OF�PRODUCING�AN�903�
DEFINITION�AT�THIS�VERY�MOMENT
� SO� IT�
IS�ONLY�A�MATTER�OF�TIME�BEFORE�903�
WILL� PROVIDE�THE�SUPPORT�YOU�NEED�
*iVE�NOT�USED�".04�TO�DO�ANY�
SYSTEM�EXCLUSIVE�WORK�BUT�SINCE� *iVE�
DONE�SIMILAR�THING�	ON�OTHER�SYNTHS
�
WITH�"MIGA#ASIC� *� SHOULD� IMAGINE�
THAT�A�FEW�".04�EXPERIMENTS�WOULD�
BE�WORTH� TRYING��1"0

".#*5*0/�50�"/*."5&
*� AM�PLANNING�TO�
PRODUCE�AN�ANIMATED�
VIDEO�USING�JUST�PURE�
RAY�TRACING
� BUT� *� AM�

HAVING�SOME�PROBLEMS�WHICH�WILL�
HINDER�THIS�� *� HAVE�AN�"MIGA�����
WITH� �.B�OF�MEMORY
� ��.)Z�$4"�
.EGA�.IDGET�3ACER�	 h���
�AND�A�
��.#�HARD�DRIVE�

A
�4INCE�*� INSTALLED�THE�$4"�
..3�THE�4HELL�NO� LONGER�WORKS
�
ALTHOUGH�THE�$-*�S TILL�DOES��8HEN� *�
TRY�TO�USE�THE�4HELL� IT�COMES�UP�WITH�
AN� INDECIPHERABLE�SOFTWARE�ERROR�

B
�8HEN�RENDERING�ANIMATIONS�
USING�3EAL��%���� �	WHICH�STILL�TAKES�
BLOODY�AGES�� �STICK�A�MIRRORED�
SURFACE� IN�AND�YOUiRE�GUARANTEED����
MINUTES�PER�FRAME
� *�CAN�ONLY�RUN�
ABOUT����FRAMES� IN�THE� �.B�OF�3".

THAT� *�HAVE��5HIS�MEANS�THAT�*iLL�
HAVE�TO� RECORD� LOTS�OF�SHORT�SECTIONS�
OF�ANIMATION�AND�THEN�EDIT�THEM�
TOGETHER�LATER�� *S�THERE�ANY�WAY�OF�
INCREASING�THE�AMOUNT�OF�FRAMES�*�
CAN�PLAY�BACK � *NCIDENTALLY
� *� DONiT �
THINK�3EAL��%�SAVES�A�%ELTA�
ANIMATION�	JUST�THE�DIFFERENCES�
BETWEEN�CONSECUTIVE�FRAMES
� BUT�
SAVES�EACH�PICTURE�SEPARATELY�� )OW�
DO�1%� RAY�TRACED�ANIMATIONS�USE�
MORE�THAN�����FRAMES�WHICH�ALL� FIT�
ON�THE�ONE�DISK 

C
� *S�THERE�ANY�REASONABLY�CHEAP�
WAY�OF�EDITING�THE�VIDEO�MYSELF�SO�
THAT� IT� RUNS�WITHOUT�A�HITCH�AND�
LOOKS�ALL� LOVELY �8HAT�ARE�THE�
MINIMUM�EQUIPMENT� REQUIREMENTS�
FOR�THE�JOB � *S�A�GENLOCK�ESSENTIAL 

D
� *iM�THINKING�OF�BUYING�
*MAGINE��
� BUT� I T iS�A�HELL�OF�A� LOT�OF�
MONEY�	AGAIN
�� *S�THE�ANIMATION�
MANAGEMENT�BETTER�THAN�3EAL��%iS �
8HAT�IS�35"1�AND� IS� IT�EASY�TO�USE 

E
�0N�THE�SUBJECT�OF�ADDING�
MUSIC�TO�VIDEO
� *�HAVE�A���TRACK�
	WITHOUT�SYNC

�0CTA.ED�1RO�AND�A�
;OOM�����
�WITH�GUITAR�OF�COURSE��
$AN� *�GET�THE�MUSIC�SEQUENCES�
TIMED�TO�THE�SCENE�CHANGES� IN�THE�
ANIMATION�WITHOUT�SPENDING�
HUNDREDS�OF�POUNDS 

F
�)OW�ON�EARTH�DO�YOU�DO�A�
DONUT�AND�A�SPRING�WITH�3EAL��% � *�
THINK� IT iS�ABSOLUTELY�IMPOSSIBLE�

G
�5AKING�A� LOOK�AT�"MIGA�8ORLD�
IT �HAS�OCCURRED�TO�ME�HOW�MUCH�
#RITISH�PEOPLE�ARE� RIPPED�OFF�IN�TERMS�
OF�EXTRAS�� 'OR�INSTANCE
� *MAGINE���
COSTS�64�����
�BUT�_�����5HESE�
RIDICULOUS�PRICES�ARE�THE�SAME�ON�
EVERYTHING�FROM�JOYSTICKS�TO����BIT�
CARDS��%$57������THERE�OR�_����
HERE�� �COME�OFF�IT�� 1LEASE�CAN�YOU�
JUSTIFY�THIS 

"S�AN�AFTERTHOUGHT�� �IS�A�SINGLE�
FRAME�7$3�ANY�USE�FOR�RECORDING�
EACH�FRAME�SEPARATELY�TO�TAPE�
INSTEAD�OF�RUNNING�THE�ANIMATION�ON�
THE�"MIGA�AND�TAPING�IT �8OULD�THIS�
SOLVE�THE�EDITING�PROBLEM 

4�)AMILTON�
"YR�

"YRSHIRE

8ELL�4
� SEVERAL� CHAPTERS�OF�A�BOOK�
WOULD�BE�REQUIRED�TO�FULLY�ANSWER�
YOUR�QUERIES
� I�LL� DO�MY�BEST�TO�
ANSWER�YOUR�EXTENSIVE� LIST
� BUT� *iLL�
HAVE�TO�KEEP� IT�BRIEF�

A
�:OU� SHOULDN�T�BE�HAVING�
PROBLEMS� LIKE�THIS�� *� SUGGEST�THAT�YOU�
DOUBLE�CHECK�THAT�YOU�HAVE� INSTALLED�
THE�$4"�UTILITIES�PROPERLY�AND�THAT�
YOUR�STARTUP�SEQUENCE� IS�CORRECTLY�
ORGANISED
� AS�THIS� IS� LIKELY�TO�BE�THE�
ROOT�OF�YOUR�PROBLEMS�

B
�3EAL��%�IS� A� LITTLE� STRANGE� IN�
THE�WAY� IT�HANDLES�ANIMATIONS��"FTER�
RENDERING�ALL� THE�FRAMES�YOU�MUST�
COMPILE�THEM� INTO�AN�ANIMATION�
USING�THE�%ELTA$ONVERT�PROGRAM�
.AKE�SURE�YOU� SAVE�THE� RESULTS� IN�
"NIM��FORMAT�AND�THEN�QUIT�3EAL��%
�
OTHERWISE�THE�ORIGINAL�FRAMES�WILL� STILL

BE�HELD� IN�MEMORY��5HEN�USE� A�
PLAYER�PROGRAM�SUCH�AS� 7IEW�TO�
REPLAY�THE�ANIMATION��"NOTHER�POINT�
TO� BEAR�IN�MIND� IS�THAT�3EAL��%�
MAKES�MULTIPLE�COPIES�OF�OBJECTS�
WHILE�DOING�WIREFRAME�VIEWS
� SO�
THESE�TOO� REDUCE�THE� AMOUNT�OF�
AVAILABLE�MEMORY�

3EMEMBER�THAT� IT� IS�VERY�DIFFICULT�
TO�JUDGE�HOW�MUCH�MEMORY�A�DELTA�
ANIMATION�WILL�TAKE�UP
�THOUGH� IT�S�
TRUE�TO�SAY�THAT�THE�GREATER�THE�
CHANGES�BETWEEN� EACH�FRAME�THEN�
THE� LARGER�THE�ANIMATION�FILE�WILL� BE��
.ORE�COLOURS
� FRAMES�AND�HIGHER�
RESOLUTIONS�WILL� ALSO�TEND�TO�PRODUCE�
LARGER�ANIMATIONS��4O�YOU�CAN�SEE�
WHY�A�����FRAME�ANIMATION�CAN�TAKE�
UP�SUBSTANTIALLY� LESS�SPACE�THAN�AN�
���FRAME�ONE�� *F�YOU�HAVE�%ELUXE�
1AINT���OR���YOU�CAN�TEST�FOR�YOURSELF�
HOW�MANY�BYTES�ANIMATIONS� IN�
DIFFERENT�RESOLUTIONS�AND�COLOURS�
MIGHT�TAKE�UP�

C
�5HE�SHORT�ANSWER�IS�NO�� #UT�
IT iS�ACTUALLY�MORE�COMPLEX�THAN�THAT��
'OR�INSTANCE
� IF�YOU�WANT�PREMIUM�
QUALITY�YOUiLL� NEED�TO�CONSIDER�
PRODUCING����BIT� IMAGES
�WHICH� TAKE�
UP�MASSIVE�AMOUNTS�OF�STORAGE�AND�
REQUIRE� A����BIT�CARD�WITH�VIDEO�
OUTPUT�FOR�SINGLE�FRAME� RECORDING�TO�A�
VIDEO� RECORDER�CAPABLE�OF�FRAME��
ACCURATE� RECORDING�

"N�ALTERNATIVE�METHOD
�WHICH�WILL�
INEVITABLY�RESULT� IN�SOME�QUALITY�LOSS
�
IS�TO� RECORD� SECTIONS�OF�NON����BIT�
ANIMATION� TO�THE�BEST�QUALITY�VIDEO�
FORMAT�YOU�CAN�AFFORD��5HEN
�WHEN�
YOU�HAVE�ENOUGH�MATERIAL� RECORDED
�
EDIT� IT�ALL�TOGETHER
� ALONG�WITH�THE�
MUSIC��:OU�MAY�WELL� NEED�TO�FIND�AN�
EDIT�SUITE�TO�HIRE�SO�THAT�YOU�CAN�DO�
THIS��8HATEVER
� THEREiS�NO�AVOIDING�
THE�FACT�THAT�QUALITY�COSTS�MONEY�

D
� *F�BY�THIS�YOU�MEAN� j%OES�
*MAGINE�MAKE�ANIMATIONS�DIRECTLY k�
THEN�THE�ANSWER�IS� h:ESi 
� IT�DOES�
HANDLE�ANIMATIONS�BETTER�THAN�3EAL�
�%�� 35"1�IS� A�SIMPLE�TO�USE�$-*�
PROGRAM�WHICH� ALLOWS�YOU�TO�PLAY�
BACK�ANIMATIONS� LARGER�THAN�AVAILABLE�
MEMORY�DIRECTLY�FROM�DISK
�WITH�
ADJUSTABLE� PARAMETERS�FOR�SPEED
�
LOOPING�AND�SO�ON�

E
� *F�YOU� CAN�DEFINE�EXACTLY�HOW�
MANY�FRAMES�OF�ANIMATION�WILL� BE� IN�
EACH� SCENE
� AND�EXACTLY�HOW�THE�
MUSIC�WORKS�WITH�THE�ANIMATION
� THEN�
YOU�SHOULD�BE�ABLE�TO�CALCULATE�THE�
PRECISE�TIMINGS�FOR�YOUR�SOUNDTRACK�
*F�0CTA.ED�1RO�CAN�WORK� IN���THS�OF�
A�SECOND� 	WHICH� *� DONiT�KNOW�AS� *�
DONiT�HAVE� IT
�THEN�YOUiLL� BE� ABLE�TO�
GET�SPOT�ON�TIMING�� )OWEVER
�YOUiLL�
NEED�TO�EDIT�THE�SOUNDTRACK�ONTO�THE�
ANIMATION� AFTER�THE� PICTURES�HAVE�
BEEN� RECORDED�AND�FOR�ACCURACY�AT�
THIS�STAGE�YOUiLL� NEED�TO�HAVE�ACCESS�
TO�A�FRAME�ACCURATE�EDIT�SUITE�

#Y�USING�MULTI�TRACK� LAYERING�	AS�
VIDEO�DECKS�AT�THIS� LEVEL�HAVE�AT�
LEAST�TWO�SEPARATE�AUDIO�TRACKS
� IT�
SHOULD�BE�POSSIBLE�TO� BUILD� UP�THE�
SOUNDTRACK�TO�YOUR�SPECIFICATIONS�

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



.IND�YOU
� IT�IS�VERY�TIME�CONSUMING�
AND�PAINSTAKING�WORK
� SO�PLAN�ON�
SPENDING�AT�LEAST�AS�MUCH�TIME�ON�
THE�SOUNDTRACK�AS�THE�ANIMATION�
"ND�OF�COURSE�THIS�COULD�COST�A�
SUBSTANTIAL� AMOUNT�OF�MONEY�

F
�'OR�THE�DONUT
� LATHING�A�
FREEHAND�CIRCLE�AROUND�A�VERTICAL� AXIS�
WILL� SORT�YOU�OUT��"S�FOR�THE�SPRING
�
THERE�ARE�TWO�POSSIBLE�WAYS
�THOUGH�
BOTH�ARE�A�BIT�OF�A�COMPROMISE��5HE�
FIRST�METHOD� IS�MAKE�A�CYLINDER�AND�
USE�A�MATERIAL� LIKED�4TRIPED�WITH�
SPIRAL�WRAP
� /0�0�$0-�AND�$-*1�."1�
IN�OPERATION�TO�MAKE�A�SEE�THROUGH�
SPIRAL��5HE�SECOND� IS�TO�CREATE�OR�
ACQUIRE� A� SPRING� IN�4CULPT�FORMAT�AND�
CONVERT� IT�WITH�THE�4CULPT5O3EAL�
UTILITY��3EAL��%�V L�� �WILL� ALLOW�YOU�TO�
MODEL� A�SPRING�YOURSELF
� BUT�THAT�S�
NO�HELP�TO�YOU�AS�YOU�DONkT �HAVE� IT�

3EMEMBER
� IF�YOU�ARE�A�3EAL��%�
OWNER
� THE�OFFICIAL� HELP�LINE� IS� RUN�BY�
"LTERNATIVE� *MAGE�ON�������������

G
�/O
�OF�COURSE� *� CANkT�JUSTIFY�IT��
#UT�DONkT �FORGET�THAT�SUPPLIERS�HAVE�
TO� PAY�7"5
� IMPORT�DUTY�AND�CARRIAGE�
FROM�THE�64�BEFORE�THEY�ADD�ON�THEIR�
OWN�COSTS�AND�PROFIT�MARGIN��4INCE�
YOU�WROTE�YOUR�LETTER�THE�� �_ �RATE�
HAS�CHANGED�GREATLY
� AND�WHAT�THIS�
WILL� DO�TO�COSTS�REMAINS�TO�BE�SEEN�

'INALLY
� *� DONkT �KNOW�ABOUT�THE�
FACILITIES�YOU�HAVE� IN�"YR
� BUT�IT� IS�
PROBABLY�WORTH�YOUR�WHILE�
INVESTIGATING� LOCAL� 	OR�EVEN� REGIONAL
�
EDITING�FACILITIES
� COMMUNITY�VIDEO�
CENTRES�AND�SO�ON
� ASKING�FOR�PRICES�
AND�ASSISTANCE� IN�YOUR�ANIMATION�
PROJECTS��:OUR�LOCAL�"RTS�$OUNCIL� CAN�
SUPPLY�FURTHER�DETAILS��(8

1!0##,�1!#,#
.Y�"400�1LUS� IS�USED�
WITH�THE�57�MODULATOR�
AND�A�(OODMANS����
INCH�57��5HE�DISPLAY�IS�

VERY�GOOD�BUT�IT�IS�SLIGHTLY�SHIFTED�
ABOUT�AN� INCH�TO�THE�RIGHT��5HIS�
DOESNkT �MATTER�WHEN�USING�
8ORKBENCH�AND�%1AINT�AS�IT�CAN�BE�
CORRECTED�USING�1REFERENCES��8ITH�
OTHER�PROGRAMS
�HOWEVER
�THERE�IS�
AN�ANNOYINGLY�WIDE�BORDER�DOWN�THE�
LEFT�HAND�SIDE�OF�THE�SCREEN��5HIS�IS�
ESPECIALLY�NOTICEABLE�WITH�".04�
AND� *� FEEL�THAT�THERE�MUST�BE�A�WAY�
OF�CORRECTING�IT��"LSO
� COULD�YOU�
PLEASE�TE LL�ME�WHETHER�IT� IS�POSSIBLE�
TO�MODIFY�A�CONVENTIONAL�57�TO�TAKE�
AN�3(#�UNIT�

.R�+�'REESTONE�
8ANSTEAD�

-ONDON

*�VE�GOT�SOME�GOOD�NEWS�FOR�YOU�AND�
SOME�BAD�NEWS�� 'IRST�THOUGH
� THE�
GOOD�NEWS�� �THEREkS�ABSOLUTELY�
NOTHING�WRONG�WITH�YOUR�"MIGA�
WHATSOEVER�� /OW�THE�BAD�NEWS�� �
YOUR�(OODMANS�57�NEEDS�ADJUSTING��
8HAT�YOU�ARE�SUFFERING�FROM� IS�SIMPLY�
AN� IMAGE�POSITIONING�PROBLEM��
6NFORTUNATELY� ITkS� NOT� REALLY�POSSIBLE�
TO�CORRECT�THIS�YOURSELF�� #ECAUSE

SUCH�A�TASK� INVOLVES�INTERNAL�
ADJUSTMENTS�ON�THE�57kS�TUBE
� IT�CAN�
ONLY�BE�CARRIED�OUT�BY�AN�EXPERIENCED�
57�ENGINEER��:OU�LL� BE� PLEASED�TO�
LEARN�THAT�IT�SHOULDNkT �COST�TOO�MUCH�
TO�HAVE�THIS� PROBLEM� RECTIFIED�� �IT�
REALLY�INVOLVES�NOTHING�MORE�THAN�A�
SINGLE�ADJUSTMENT�TO�ONE�OF�THE�POTS�
INSIDE�THE�57��"S�FOR�THE�3(#�
MODIFICATION
� *�M�AFRAID�THE�ANSWERkS�
NO�� �*TkS�JUST�NOT�POSSIBLE��+)

#,&�,!#+#,2�#,/3'07
*�HAVE�AN�"MIGA�����
WITH�,ICKSTART�����
WHICH�HAS�A����.B�
1OWER�$OMPUTING�

MEMORY�EXPANSION�	WITH��.B�CHIP�
MEMORY�MODIFICATION
�� *�AM�
CONSIDERING�GETTING�THE�&$4�AND�
,ICKSTART������OR������� *N�WHAT�WAY�
WILL�THIS�AFFECT�MY�MEMORY�UPGRADE �
8ILL� *� BE�ABLE�TO�USE�THE�UPGRADE�AT�
ALL
�OR�WILL� *�HAVE�TO�GET�ONE�OF�THE�
NEW�UPGRADES�DESIGNED�FOR�THE�
"MIGA����� � *F�*�CAN�USE�THE�OLD�
UPGRADE�WILL� *�S TILL�HAVE�TO �UNDO�THE�
CHIP�MEMORY�MODIFICATION �*�WOULD�
ALSO�LIKE�TO�KNOW�WHAT�IS�THE�
MAXIMUM�CHIP�MEMORY�*�CAN�HAVE�
UNDER�THE�NEW�CHIP�SET��WHERE�CAN�*�
PURCHASE� IT�FROM
�AND�AT�WHAT�COST 

%AVID�"UGHEY�
1ORTADOWN�
$O�"RMAGH�
/� *RELAND

:OUR����.B�EXPANSION�WILL�WORK�FINE�
WITH�,ICKSTART���AND�THE�&$4�%ENISE�
CHIP�FITTED��:OU�DONkT �NEED�TO�GET�
"�����EXPANSIONS
�WHICH�WONkT �WORK�
WITH�THE�"MIGA�����EVEN� IF�UPGRADED�
WITH�THE�NEW�&$4�CHIPS�

:OU�CAN�UPGRADE�YOUR�"MIGA�����
TO�A�TOTAL� OF��.B�OF�'AST�3".�AND�
�.B�OF�CHIP�3".� 	ALTHOUGH�TO�DO�THIS�
REQUIRES�THE�%,#�.EG�"�$HIP�BOARD�
AT�AROUND�_���
��+3

$'*#"�$-0�*�2#0
"�FEW�$�PROBLEMS��
8ITH�FREAD	
� HOW�DO�
YOU�KNOW�HOW�LARGE�
TO �SET�THE� *�0 �BUFFER�

TO
�SINCE�YOU�DONkT �KNOW�THE�SIZE�OF�
THE�FILE �)OW�CAN�YOU�FIND�THE�FILE�
SIZE �8HAT�DOES�THE�SIZEOF	LONG
� DO�
IN�FREED	
 �8HEN�YOU�LOAD�A�FILE�AND�
WRITE� IT�BACK�YOU�ALWAYS�FIND�
GARBAGE�	CONTROL�CHARACTERS
�FOR�
EXAMPLE
�AT�THE�END�� �HOW�CAN�*�GET�
RID�OF�THEM �"LSO�HOW�CAN� *�GET�A�
COMPLETE�LIS T�	AND�DETAILS�OF�THEIR�
USAGE
�OF�FUNCTIONS�AND�MACROS�IN�
ALL�THE�$�HEADER�FILES 

8ILLIAM�.URPHY�
$HICHESTER�

4USSEX

*� SUPPOSE�YOU�ALSO�WANT�THE�
BOUNCERS�DRESSED� IN�PINK��4ERIOUSLY�
THOUGH
�YOU�CAN�GET�MOST�OF�THIS�
STUFF�FROM�ANY�DECENT�GENERAL�$�
BOOK�� )OWEVER
�THERE� IS� AN�"MIGA��
SPECIFIC�WAY�OF�GETTING�FILE�SIZES�AND

THAT� IS�TO�USE�THE�"MIGA%04�*NFO2�
FUNCTION��5HIS�FILLS� IN�A�DATA�SET�THAT�
CONTAINS�AMONGST�OTHER�THINGS�THE�
FILESIZE�	SEE�THE�#ANTAM�"MIGA%04�
MANUAL�FOR�FUNCTION�CALL�DETAILS
��5HE�
GARBAGE�CHARACTERS�YOU�TALK�ABOUT�
ARE�JUST�THE�RANDOM�CONTENTS�OF�ANY�
UNUSED�END� LOCATIONS� IN�THE� LAST�
BLOCKL'OR�$�HEADER�FILE�DETAILS�YOU�
ARE� IN� LUCK�BECAUSE�A�BRILLIANT�NEW�
BOOK
�WRITTEN�BY�1�+�1LAUGER�	WHO�
CHAIRED�THE�"/4*�$�COMMITTEE

� HAS�
JUST�BEEN�PUBLISHED�� *TkS�CALLED� j5HE�
4TANDARD�$�-IBRARY�� AND� IS�PUBLISHED�
BY�1RENTICE�)ALL� 	*4#/������������d
�
�� �IT�WILL�TELL�YOU�EVERYTHING�YOUkLL�
EVER�WANT�TO�KNOW�ABOUT�THE�HEADER�
FILE�CONTENTS�AND�USE��1"0

1-,'!� --+� -7
85̂ *� �>� *�FREQUENTLY�CONNECT�
< L " � \>� MY�"MIGA�UP�TO �MY�
* * � HIFI�	5&"$�AMPLIFIER�
FEAA,..#X+� WITH�8HARFEDALE�

SPEAKERS
��)OWEVER
�A�FRIEND�OF�
MINE�RECKONS�THAT� *�COULD�BE�
DAMAGING�MY�HIFI�DUE�TO�THE�HIGH��
FREQUENCY�SIGNALS�THE�"MIGA�IS�
CAPABLE�OF�PRODUCING�� *S�THIS�TRUE 

4AM�4MITH�
"LCONBURY�

$AMBS

%ONkT �BELIEVE�A�WORD�OF�IT�4AM��
"LTHOUGH�THE�"MIGA� IS�CAPABLE�OF�
PRODUCING�SOME�PRETTY�COMPLEX�
WAVEFORMS
�THE�FREQUENCY�RESPONSE�
OF�THE�"MIGA�SOUND�CHIPS�ARE� 	TO�THE�
DISAPPOINTMENT�OF�MANY
�NOWHERE�
NEAR�THAT�OF�A�$%�PLAYER�� *F�YOUR�
AMPLIFIER�AND�SPEAKERS�CAN�HANDLE�
THE�SIGNAL� PRODUCED�BY�A�$%�PLAYER
�
THEN�YOU�CAN�BET�THAT�ITk LL� HANDLE�YOUR�
"MIGA�WITH�NO�SIGNIFICANT�RISK�OF�
DAMAGE�TO�EITHER��+)

0�+�3.%0�"#1
*� RECENTLY�BOUGHT�A�
SECOND�HAND����,�
"MIGA�� *T�HAS�A�����
30.�UPGRADED�FROM�A�

����� *T�ALSO�HAS�'ATTER�"GNUS�
	����"
�AND�IT �HAS�THE�@&93".�
TRACK�DISABLED�AND�1IN����ISOLATED�

A
� *�WISH�TO �UPGRADE�TO����.B�
WITH��.B�CHIP�AND����.B�FAST�3".�
USING�ONE�OF�THE�TRAPDOOR�
EXPANSIONS�AVAILABLE
�AND�AS�FAR�AS� *�
AM�AWARE�THE�ABOVE�MODIFICATIONS�
DISABLED�THE�TRAPDOOR�EXPANSION�SLOT�
FROM�USING�FAST�3".�� *S�THIS�TRUE
�
AND� IF�SO�HOW�CAN�*�GO�ABOUT�
INCREASING�THE�MEMORY�TO�THE�
DESIRED� LEVEL�	PREFERABLY�S TILL�USING�
THE�TRAPDOOR
 

B
� *�AM�ALSO�INTERESTED�IN�
LEARNING�ASSEMBLY�HAVING�
PROGRAMMED� IN�#"4*$�FOR�A�NUMBER�
OF�YEARS
�AND� *�AM�HOPING�YOU�COULD�
TE LL�ME�THE�BEST�WAY�TO �GO�ABOUT�IT��
'OR�INSTANCE
�ARE�THERE�ANY�GOOD�
BOOKS�OR�SOFTWARE�TO�BUY 

+AMES�,AVANAGH�
$O�8ICKLOW�

*RELAND

*TkS�NOT�RECOMMENDED�TO�PUT�ANY�
MORE�THAN����,B� IN�THE�"MIGA�����
TRAPDOOR�SLOT
� ALTHOUGH�THERE�ARE�
SOME����.B�BOARDS�THAT�WILL�GIVE�
YOU� �.B�OF�CHIP�AND��.B�OF�FAST��
5RUE�FAST�MEMORY�SHOULD�BE�ADDED�
TO�EXPANSIONS�THAT�PLUG�INTO�THE�SIDE�
EXPANSION�OF�THE�"MIGA
� AND�THE�
$ORTEX� IS�THE�BEST�OF�THESE� *� HAVE�
SEEN�#UT� IT�MAY�BE�BETTER�IF�YOU�GET�A�
COMBINED�)ARD�DISK�3AM� INTERFACE�
LIKE�THE�(71�OR�$OMMODORE�"����

5HE�FIRST�THING�YOU�NEED�FOR�
LEARNING�ASSEMBLY�LANGUAGE� IS�A�
DECENT�ASSEMBLER
� AND�THERE� IS�ONLY

5&7�1-�*-,%�
*�AM�HAVING�TROUBLE�W ITH�MY�NEW�PRINTER
�A�%ESK+ET������
#EFORE�THIS�*�HAD�A�$ITIZEN����%�
�AND�USED�&XCELLENCE�� �
QUITE�HAPPILY�WITH� IT��5HE�TROUBLE�IS�THA T�PRINTING�TAKES�ABOUT�
���MINUTES�USING�(RAPHICS�PRINT�AND�THE�"MIGA�BITMAPPED�

SCREEN�FONTS��$AN�YOU�PLEASE�EXPLAIN�WHAT�THE�PROBLEM�IS �*S�IT �THE�PRINTER�
DRIVER
�THE�PRINTER
�OR�&XCELLENCE �*S�IT �THAT�THE�PRINTER�DOESNkT �HAVE�ENOUGH�
3".
�AS�IT �W ILL�PRINT�ONE�LINE�AND�THEN�WAIT�ABOUT����SECONDS�BEFORE�
PRINTING�ANOTHER 

1ETER�$AMPBELL
�$ULLYBACKEY
�/ORN�*RON

:OUR�$ITIZEN����%��HAS�A�MAXIMUM�RESOLUTION�OF�����BY�����DOTS�PER�INCH
�
SO�A�SQUARE� INCH�OF�GRAPHICS�PRINTOUT�WILL�CONTAIN�A�TOTAL�OF���
����DOTS�	����
MULTIPLIED�BY����
��5HE�%ESK+ET�����HAS�A�MAXIMUM�RESOLUTION�OF�����BY�
����DOTS� PER�INCH
� SO�THE�SAME�SQUARE� INCH�NOW�CONTAINS���
����DOTS��+UST�
FROM�THIS�YOU�CAN�SEE�THAT�ALMOST�TWICE�AS�MUCH�DATA� IS�HAVING�TO�BE�BEING�
CALCULATED
� PASSED�TO�THE�PRINTER
� AND�THEN�PRINTED�

5HATkS�THE�MAIN� REASON�THE�%ESK+ET�����TAKES� LONGER�TO�PRINT�GRAPHICS�
THAN�THE�$ITIZEN����%�
�BUT�THE�PROBLEM� IS�COMPOUNDED�BY�THE�PRINTER�ITSELF�
BEING�A�BIT�SLOW�AT�PRINTING�BITMAPPED�GRAPHICS� 	MOST�INKJETS�AND� LASERS�ARE

�
AND�THE�8ORKBENCH�)1@%ESK+ET�PRINTER�DRIVER�NOT�BEING�VERY�GOOD�AT�ITS�JOB�

5HE�ONLY�WAY�TO�SIGNIFICANTLY�INCREASE�THE�SPEED�OF�GRAPHICS�DATA�
CALCULATION�AND�TRANSFER�IS�TO�FIT�A�FASTER�$16�� �WITH�A�������BOARD�AND�
SOME����BIT�MEMORY�FITTED
�FOR�EXAMPLE
�THAT����MINUTE�WAIT�WILL�DROP�TO�
UNDER�TWO�MINUTES��"ND�YES
� *�APPRECIATE�WEkRE�TALKING�LOTS�OF�MONEY�� *�WISH�
THERE�WAS�A�CHEAPER�SOLUTION
� BUT�THERE� ISNkT��+8

Q 	 � �� �&" ��,!())�+�S �",,.����� S �#�'.�+2� ����



&�.#+*� �1/0%*#� V� &�.#+*� �1/0%*#
'ONT�� �THE�GROUP�OF�LETTERS
� NUMBERS�AND�SPECIAL�CHARACTERS�THAT�COMPRISE�

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

.ODULATOR�� �A�DEVICE�WHICH�COMBINES�THE�OUTPUT�SIGNAL� FROM�A�VIDEO�SOURCE�
WITH� A�HIGH� FREQUENCY�SIGNAL�FOR�FURTHER�TRANSMISSION��5HE�VIDEO�SOURCE�
IS�SAID�TO� BE�MODULATED�WITH�THE� hCARRIER�SIGNALi��5HIS� IS� REQUIRED�FOR�
INPUT�INTO�57S
�WHICH� RECEIVE�THEIR�SIGNALS�AT�HIGH
� RADIO�FREQUENCIES�

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�

ONE�CHOICE�FOR�THE�"MIGA�NOW

%EVPAC�����FROM�)ISOFT�� 5HERE�ARE�
TWO�OR�THREE�BOOKS�ON� LEARNING�
������FOR�THE�"MIGA
� ALTHOUGH� *� HAVE�
ONLY�READ�ONE
� THE�"BACUS� h"MIGA�
.ACHINE�$ODE�1ROGRAMMINGi 
�WHICH�
ISN�T�VERY�GOOD�AT�ALL�� *F�YOU�WANT�TO�
PROGRAM�GAMES�YOU�WILL� NEED�THE�
"MIGA� )ARDWARE�3EFERENCE�.ANUAL
�
FOR�MORE�SERIOUS�PROGRAMMING�THE�
REST�OF�THE�MANUALS
� 3OM�,ERNEL�
-IBRARIES
� %EVICES
�"UTODOCS�AND�
4TYLE�(UIDE�BOOKS�ARE� NEEDED��"�
PERSONAL�FAVOURITE�BOOK�OF�MINE� IS�
h.APPING�THE�"MIGAi� BY�$OMPUTE��
WHICH� IS� AN�EXCELLENT� LITTLE� REFERENCE�
BOOK
� ALTHOUGH� IT�DOES�NOT�CLAIM�TO�
TEACH�YOU�HOW�TO�PROGRAM
� AND� IT�
ONLY�DOCUMENTS�FUNCTIONS�PRESENT� IN�
,ICKSTART����
� NOT�THE�NEW�,ICKSTART
����OR�ABOVE�FEATURES�� �#

'0/54�8*5)�('"
)AVING�STARTED�TO�
WRITE�SOME�PROGRAMS�
USING�('"�#ASIC
� *�
HAVE�STUMBLED�ACROSS�

SOME�PROBLEMS��)OW�DO� *� LOAD�AND�
USE�DIFFERENT�FONTS� 

%"�.UNRO�
.OSSLEY�

-ANCS

:OU�NEED�TO�FIRST�USE�THE�&XEC�
0PEN-IBRARY	
�CALL� TO�OPEN�THE�
DISKFONT� LIBRARY�� )AVING�DONE�THAT�YOU�
NEED�TO�SET�UP�THE�#ASIC�EQUIVALENT�
OF�A�5EXT"TT�STRUCTURE�AND�THEN�CALL�
THE�0PEN'ONT	
� ROUTINE��5HE�SYSTEM�
CALLS�ARE�EXPLAINED� IN�THE�('"�
MANUAL�BUT�"MIGA�4HOPPER�RAN� A�('"�
#ASIC�SERIES�FROM� ISSUE��� TO� ISSUE�
���WHICH�WILL� PROVIDE�YOU�WITH�MORE�
TUTORIAL� HELP�ON� LIBRARY�CALL� USE��"�!

6145"/%*/(�$*5*;&/
*� HAVE� RECENTLY�
RECEIVED�THE�$ITIZEN�
"926;��*6*0.9�
PROGRAM�FREE�OF�

CHARGE�AS�MENTIONED� IN�YOUR�
MAGAZINE�RECENTLY��5HE�PROBLEM� IS
�
THE�"926;��*6*0.9�IS�SO�BIG�THAT� IT�
WONiT �F IT�ON�MY��"*26;�PROGRAM�
DISK��"S� *�AM�NOT� INTERESTED� IN�
ANIMATION
�WHAT�DIRECTORIES�FILES

CAN� *� DELETE�TO�MAKE�ROOM�FOR�THE�
"926;��*6*0.9�PROGRAM �8HAT�ELSE�
COULD�BE�SACRIFICED � *�ALSO�ENCLOSE�A�
COPY�OF�THE�OUTPUT�FROM�MY� hAS�NEWi�
PRINTER��8ILL�THE�"926;��*6*0.9�
REMOVE�HORIZONTAL� BANDING 

*N�YOUR�+ULY�ISSUE�YOU�STATED�
THAT� IN�VIEW�OF�THE�DISCONTINUATION�
OF�THE�"���
�OWNERS�SHOULD�UPGRADE�
TO�THE�NEW�CHIPSET�AND�8ORKBENCH�
������$OULD�YOU�PLEASE�PROVIDE�
SPECIFIC�DETAILS�OF�THE�CHIP�SET�AND�
WHAT�SHOULD�BE�DONE�TO�FIT� IT��8HAT�
WILL� IT �ENABLE�ME�TO�DO �"LSO
� IS�
8ORKBENCH������ON�THESE�CHIPS�OR�
IS�THAT�SOMETHING�COMPLETELY�
DIFFERENT � *F�*� UPGRADE
�WILL�SOFTWARE�
SUCH�AS��520*��$�����"*26;�
��
AND�(79->79;1�CONTINUE�TO�RUN 

'INALLY
�WHAT�ARE�THE�DIFFERENCES�
BETWEEN�".04�AND�"MIGA#"4*$ 
*S� IT�WORTH�BUYING�".04�IF�*� ALREADY�
OWN�"MIGA#"4*$ 

%�-UDGATE�
-IGHTWATER�

4URREY

5HEREiS�NOT�REALLY�A� LOT�ON�THE�%1AINT
��DISK�THAT�YOU�CAN� LOSE�WITHOUT�
EFFECTING�THE�WORKINGS�OF�%1AINT�� *F�
YOU�RE�SATISFIED�WITH�YOUR�1REFERENCE�
SETTINGS
� THEN�YOU�COULD�DELETE�THE�
����1REFERENCES�PROGRAM� *�SUPPOSE��
'AILING�THAT
�WHY�NOT�USE�A�PROGRAM�
FILE�CRUNCHER�SUCH�AS� *MPLODER���OR�
1OWER1ACKER�TO�CRUNCH� THE�%1AINT�
PROGRAM �5HIS�WILL� PROBABLY�FREE�UP�
SOMETHING� LIKE���K�AT� LEAST�� *MPLODER
��AND�1OWER1ACKER�ARE� BOTH�1%�
PROGRAMS� AND�ARE�THEREFORE�AVAILABLE�
FROM�MOST�GOOD�1%� LIBRARIES�
*NSTALLING�THE�1RINT�.ANAGER�PROGRAM�
WONiT�TOTALLY� REMOVE�THE�HORIZONTAL�
BANDING� IN�YOUR�PRINTOUTS
� BUT� IT�CAN�
REDUCE�BANDING�CONSIDERABLY�

5O�BE� PERFECTLY�HONEST
� ITiS�
PROBABLY�NOT�WORTH�YOUR�WHILE�
UPGRADING�A�����BASED�"MIGA�TO�
8ORKBENCH� �����AND�THE�&NHANCED�
$HIP�4ET�UNLESS�YOU�OWN�ADD�ONS�
THAT�CONNECT�TO�THE�MACHINEiS�BUS�
CONNECTOR��:OUR�BEST�BET� IS�TO�SELL�
YOUR�"����AND�THEN�USE�THE�MONEY�
THAT�YOU�WOULD� HAVE�HAD�TO�SPEND�
OUT�ON� THE� &$4�CHIPS
� INSTALLATION�
AND�30.�UPGRADE� KIT�TO�BUY�YOURSELF

EITHER�AN�"����OR�� �BETTER�STILL�� �AN�
"������ 6PGRADING�THE�MACHINE�WILL�
UNDOUBTEDLY�COST�YOU�AROUND� ABOUT�
_����AND�YOU�LL� STILL� BE� LEFT�WITH�A�
MACHINE�WHICH� IS� NOT�COMPLETELY�
COMPATIBLE�WITH�CURRENT�
DEVELOPMENTS�	1$.$*"�CARDS
�""�
CHIP�SET�SOFTWARE�AND�SUCH� LIKE
�

$OMPARING�".04�TO�"MIGA#"4*$�
IS� LIKE�COMPARING�A�����-�&SCORT�TO�
AN�4IERRA�$OSWORTH��"LTHOUGH� THEY�
ARE�THEORETICALLY�VERY�SIMILAR
�".04�
IS�BETTER�THAN�"MIGA#"4*$�BY�MILES��
*F�YOU�DONiT�BELIEVE�ME
�WHY�NOT�
CHECK�OUT�THE� LATEST� ISSUE�OF�OUR�
SISTER�MAGAZINE�"MIGA�'ORMAT�� �
YOU�LL� FIND�THE�COMPLETE�".04�
PROGRAM�ON� THE�COVERDISK�� *F�YOU�
REALLY�WANT�THE�ULTIMATE� IN�".04�
PROGRAMMING�THOUGH
� GO�STRAIGHT�FOR�
".04�1ROFESSIONAL
� THE� LATEST�	AND�
DEFINITELY�THE�GREATEST
� RELEASE�OF�
".04��$HECK�OUT�THE� REVIEW�IN� *SSUE�
���OF�"MIGA�4HOPPER�� ��

$-0$,�"%%*5*0/
*� HAVE�A����,�3".�
EXPANSION�BOARD�BY�%
�� 4�%ESIGNS�WITHOUT�
THE�BATTERY�BACKED�

CLOCK�AND�WHAT� *�WOULD� LIKE�TO�DO� IS�
ADD�THE�MISSING�COMPONENTS�TO�THE�
BOARD�� THE�BATTERY
� RESISTORS
� AND�SO�
ON��5HERE� IS�PLENTY�OF�ROOM�ON�THE�
BOARD�AND�THE�CIRCUIT�IS� INTACT�
MAKING�THIS�ADDITION� POSSIBLE�� *�
NEED�A�FULL� LIST�OF�MISSING�
COMPONENTS�FROM�THE�BOARD� PLUS�
DETAILS�OF�PRICE�AND�POSSIBLY�A�
SUPPLIER�IF�MY�LOCAL�.APLINS�STORE�DO�
NOT�CARRY�ALL� PARTS�

$URRENTLY� *� OWN�A�����"MIGA�AS�
WELL�AS�A�$#.���
�AFTER�HAVING�
STARTED�OUT�ON�A�7IC����OVER�TEN�
YEARS�AGO
� AND�SO�FAR�*�HAVE�SPENT�A�
FORTUNE�ON�COMPUTER�PERIPHERALS
�
GAMES
� HARDWARE�AND�OTHER�
SOFTWARE��.Y�QUESTION � IS� IT�
WORTHWHILE�UPGRADING�FROM�ONE�DEAD�
COMPUTER�TO�ANOTHER
�SINCE�THE�����
1LUS�HAS�GONE�THE�SAME�WAY�AS�THE�
��� �8HAT�ADVANTAGE� IS�THERE� IS�
UPGRADING�A�COMPUTER�TO�30.�����
SINCE�THERE�ARE�FEWER�����1LUS�
MACHINES�THAN����S
� AND�ALL�THE�
SOFTWARE�IS�COMPATIBLE�WITH���� �
8HAT� *� REALLY�NEED�TO�KNOW�IS�WHAT�
MAKES�THE�����30.�WORTH�THE�
_���_���� IN�UPGRADING�� �CERTAINLY�
NOTHING�THAT� *� HAVE�READ�ABOUT�THE�
����1LUS�SO�FAR
� AS�IT�APPEARS�ONLY�
TO�ENHANCE�THE�OTHER�CHIPS�� �4UPER�
%ENISE�AND�'AT�'ATTER�"GNUS�

.Y�LAST�QUESTION�CONCERNS�HARD�
DRIVES�� *T� IS�CHEAPER�TO�BUY�A�HARD�
DRIVE�FOR�A�1$�THAN�AN�"MIGA
� FOR�
WHICH� *�WOULD� REQUIRE�A�DRIVE�EITHER�
*%&�OR�4$4*�� #UT�AS� *� DONiT �KNOW�
WHAT�THE�DIFFERENCE�IS�BETWEEN�
THEM�OR�WHY�THERE� IS�A�VAST�PRICE�
DIFFERENCE�BETWEEN�1$�AND�"MIGA�
CONTROLLERS
� *iD� LIKE�TO��%OES�A�HARD�
DRIVE�FOR�AN�"MIGA�COME�WITH�A�HARD�
DRIVE�CONTROLLER�INTEGRAL�TO�THE�UNIT�
OR�WOULD�ONE�HAVE�TO�BE�BOUGHT 

'INALLY
�ON�A�SIMILAR�POINT
�WOULD�A�
$���TAPE�STREAMER�BE�AT�ALL�
COMPATIBLE�IF�AN� INTERFACE�COULD�BE�
MADE�UP�TO�LINK�IT�TO�AN�"MIGA 

(ORDON�.OSS�
(ATESHEAD�

5YNE�AND�8EAR

6NFORTUNATELY� *� DONiT�KNOW�WHAT�YOU�
WOULD�NEED�TO� UPGRADE�YOUR�3".�
BOARD�TO�GIVE�YOU�A� REAL�TIME�CLOCK��
:OUR�BEST�BET� IS�TO�TRY�TELEPHONING�
THE�ORIGINAL�MANUFACTURER�

*F�YOU�RE�NOT�SURE�WHAT�BENEFITS�A�
NEW�COMPUTER�WOULD�GIVE�YOU
� THEN�
*iD�SAY�DONiT�UPGRADE�UNTIL�YOU�ARE�
SURE�� 5HEREiS� NO�POINT�SPENDING�YOUR�
MONEY�ON�AN�UPGRADE�WHEN�YOU�DON�T�
KNOW� IF�IT� IS�OF�USE�TO�YOU�� *F�YOU� USE�
THE�8ORKBENCH�A� LOT�THEN�YOU�WILL�
LOVE�THE�NEW�,ICKSTART������ *F�YOU�
SPEND�MORE�TIME�PLAYING�GAMES�OR�
TINKERING�AROUND� IN� THE�4HELL
� THEN�
THERE�ARE� LESS�ADVANTAGES�

*N�GENERAL� IT�S�NOT�ANY�CHEAPER�TO�
BUY�SEPARATE� HARD�DRIVES�AND�
INTERFACES��"PART�FROM�HAVING�TO�SET�
EVERYTHING�UP�YOURSELF
� THEREiS�THE�
PROBLEM�THAT�YOUR�DRIVE�AND� INTERFACE�
MAY�NOT�BE������COMPATIBLE�� 4O� *TiS�
BEST�TO�BUY�A�DRIVE�AND� INTERFACE�
TOGETHER
� SOMETHING� LIKE�THE�(71�
*MPACT� **
�WHICH� IS� BETTER�VALUE�THAN�
BUYING�THE�DRIVE�AND� INTERFACE�
SEPARATELY�� �#

*/$-6%*/(�$
*� AM�USING� 79;1��TO�
LEARN�TO�PROGRAM� IN�$�
BUT�WHEN�A�PROGRAM�
CALLS�FOR�SYSTEM�

INCLUDE�FILES�SUCH�AS�EXEC�TYPES�H�
THE�PROGRAM�DOESNiT �COMPILE�
BECAUSE�THESE�FILES�ARE�NOT�ON�THE�
 79;1��DISK��)OWEVER�*� HAVE�FOUND�
THEM�ON�THE��*;;2,.���PUBLIC�DOMAIN�
DISK�AND�HAVE�COPIED�THEM�TO�MY�
 79;1��DISK��5HEY�SEEM�TO�COMPILE�
0,�BUT�THE�COMPILER�STOPS�WHEN� IT�
CANiT �FIND�FUNCTIONS�H
�ANOTHER�
INCLUDE�FILE�IN�MY�PROGRAM��8HERE� *�
CAN�GET�THIS�FILE 

+�&�"LDRIDGE�
8ALSALL

*� SHOULD� IMAGINE�THAT�FUNCTIONS�H� IS�
JUST�A�FILE�OF�FUNCTION� PROTOTYPE�
DEFINITIONS�AND� IF�THIS� IS�SO�THE�FILE�
WILL� BE�OF�NO�USE�TO�YOU�ANYWAY�
BECAUSE�/ORTH$�DOES�NOT�SUPPORT�
THE� USE�OF�PROTOTYPES�� *� SUSPECT�THAT�
THE� PROGRAM�YOU� ARE�TRYING�TO�COMPILE�
HAS�ACTUALLY�BEEN�WRITTEN�USING�"/4*�
$�� �IF�NEW�STYLE�FUNCTION�DEFINITIONS�
ARE� PRESENT�THE�PROGRAM� IS� NOT�GOING�
TO�COMPILE� UNDER�/ORTH$�ANYWAY��5HE�
BOTTOM� LINE� IS�THAT�WHILST�YOU�WILL� NOT�
NEED�THE�FUNCTIONS�H� FILE�THAT�YOUiVE�
MENTIONED
�YOU�WILL� HAVE�TO�CHECK�
YOUR�CODE�JUST�TO�MAKE�SURE�THAT� IT� IS�
IN� ,�3�STYLE�FORM�� )AVE�A� LOOK� IN�
ISSUE� ���OF�THE�MAG�� �THERE�WAS�AN�
ARTICLE�CALLED� h$OMPILING�THE�1%�$�S��
THAT�SHOWS�THE�SORTS�OF�TRANSLATIONS�
THAT�YOU�MAY�NEED� �� "�!� $ %

".*("�4)011&3�m �*446&���� m �+"/6"3:� ����
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.AKING�GOOD� LOOKING�PRESENTATIONS�IS�NOW�EVEN�EASIER�
WITH�4CALAkS�IMPROVED�TEX T�EDITOR�

� NEW�VERSION�OF�4CALA�HAS�
ARRIVED�� * T kS�BEEN�A� LONG�
TIME� IN�PRODUCTION
�AND� IT�
SHOWS��4CALA�.ULTI.EDIA�

..����IS�#*(�� �IN�PRICE�AS�WELL�AS�
IN�FEATURES�

*F�YOUkRE�NOT�FAMILIAR�WITH�4CALA�
PERHAPS� *� SHOULD�TELL�YOU�THAT�IT� IS�
ALMOST�CERTAINLY�THE� LEADING�DESKTOP�
VIDEO�AND�PRESENTATION�PROGRAM�FOR�
THE�"MIGA
� FINDING�FAVOUR�WORLDWIDE�
WITH�EVEN� SEASONED�PROFESSIONALS�� *T�
IS�AVAILABLE� IN�SEVERAL�VERSIONS� AND�
..����IS�CURRENTLY�THE�TOP�OF�THE�
IMPRESSIVE� RANGE�

8ITH�4CALA�..����COMPUTER�
GRAPHICS
� ANIMATIONS�AND�TEXT�
PRESENTATIONS�CAN�BE�QUICKLY�AND�
EASILY�ARRANGED�AND� PLAYED�BACK�WITH�
SYNCHRONISED�SOUND�EFFECTS
� EITHER�
AUTOMATICALLY�OR�UNDER� INTERACTIVE�
CONTROL�� #Y�MAKING�USE�OF�SUPPORTED�
EXTERNAL� DEVICES�THE� PRESENTATION�
CAN�ALSO� INCLUDE�$%�AUDIO
�VIDEO

5HE�-IST�&DITOR�IS�THE�CONTROL�CENTRE�
OF�4CALA�..���
� UNLESS�YOU�PREFER�
THE�NEW�FANGLED�4HUFFLER�SCREEN

IMAGES�FROM�
LASERDISC�AND�
OTHER�SOURCES
�
.*%*�MUSIC�
PRODUCTION
� AND�

A� RANGE�OF�OTHER�POWERFUL� OPTIONS��"�
LARGE�SELECTION�OF�HIGH� QUALITY�
BACKGROUNDS� ARE�PROVIDED
� ALONG�WITH�
��� FONTS�� �MOST�IN�A�VARIETY�OF�SIZES
� �AND�A�WIDE�SELECTION�OF�SCREEN�AND�
LINE�TRANSITIONS�

+�11'4#��**��!
5HERE�S�NO�DOUBT�ABOUT� IT
�4CALA�
..���
�WILL� BE�WELL� RECEIVED�BY�
PROFESSIONAL�MULTIMEDIA� USERS� IN�ALL�
AREAS�OF�THE�COMMUNICATIONS�
INDUSTRY
�WHETHER�INDUSTRIAL� OR�
CORPORATE
� EDUCATIONAL� OR�BROADCAST��
#ECAUSE�ONCE�AGAIN�THE�CORE�4CALA�
PRODUCT�HAS�BEEN�REMADE
�
REMODELLED
� EXTENDED� AND�GENERALLY�
SPRUCED�UP�TO� PROVIDE�YET�MORE�
INNOVATIVE�SOLUTIONS�AND�HELP�TAKE�
THE�CHORE�OUT�OF�ALL� THAT�CEASELESS�
MULTIMEDIA�CHOREOGRAPHY�

*N�ADDITION�TO�CONSOLIDATING�THE�
NUCLEUS�OF�THE�PROGRAM�BY� IMPROVING�
AND�STREAMLINING�SOME�OF�THE�
FUNCTIONS
� A�WEALTH� OF�NEW�FEATURES�
HAVE�BEEN�ADDED�TO�BRING�4CALA�RIGHT�
UP�TO�DATE��$URRENT�4CALA�OWNERS�WILL�
SEE�THAT�THERE� HAVE�BEEN�MANY�
ADDITIONS�� NEW�DEVICE�DRIVERS�TO�
CONTROL�EXTERNAL� AUDIO�VISUAL�
HARDWARE
� THE�CAPACITY�TO�PLAY�BACK�
"MIGA�SOUNDS�AND�MUSIC
� IMPROVED�
BUTTON�HANDLING
� "3EXX�
COMMUNICATIONS
� FAST�HARD�DRIVE�
ACCESS�FOR�"/*.4
� RECORDABLE�TIMING
�
IMPROVED� INTERFACE� LAYOUT�AND�A�
4HUFFLER�GRAPHIC� INTERFACE�� "ND�THERE�
ARE�MORE�WIPES
�MORE�CONTROL�
FUNCTIONS
�$%57�SUPPORT�AND�PLENTY

5HREE�CONTROL�MENUS�� �FOR�4OUND
�
$ANON� *ON�AND�4ONY�-ASERDISC�
CONTROL��:OU�DONkT �NORMALLY�SEE�
THREE�AT�A�TIME�THOUGH

OF�INTERESTING�DEMOS�TO�STUDY�AND�
LEARN�FROM�

1-�5&�2�1�,#5�
-IKE�THE�PREVIOUS� �����VERSION
�4CALA�
..����COMES�ON�EIGHT�DISKS
�
THOUGH� THIS�TIME�THE�DATA� IS�
COMPRESSED�� &VERYTHING�CAN�BE�
EASILY�	AND�SELECTIVELY
� INSTALLED�ONTO�
HARD�DISK
� REQUIRING�AT�LEAST���.B�OF�
SPACE�FOR�THE�WHOLE�THING�� �OR�MORE� IF�
YOU�CHOOSE�TO�SAVE�THE�BACKGROUNDS�
AS�OVERSCAN� IMAGES
�WHICH� IS�
ANOTHER�NEW�OPTION�

5HE�BEST�THING� IS�THAT�4CALA�HAS�
ACTUALLY�GOT�EASIER�TO�USE
� AS�WELL� AS�
MUCH�MORE�POWERFUL�� *TkS�EASIER�TO�
SET�UP
� AND�THE� USER�INTERFACE�HAS�
BEEN�MADE�CONFIGURABLE� IN�THAT�THE�
COLUMNS�CAN� BE�USER�DEFINED� FOR�
WIDTH�AS�WELL� AS�FUNCTION
�MAKING� IT�
EASIER�TO�SEE�WHAT�YOU�RE�DOING�� *TkS�
ALSO�BEEN�DONGLED� 	OR� �KEYED�
� IN�
4CALA�SPEAK

� THOUGH� AT�LEAST�THE� KEY�
HAS�A�PASS�THROUGH�AND� IS�VERY�
DISCRETE�WHEN�CONNECTED�TO�EITHER�
THE�JOYSTICK�OR�MOUSE�PORT�

5HE�SIMPLEST�WAY�TO�TELL�YOU�
ABOUT�THE�NEW�FEATURES� IS�TO� LIST�AND�
DESCRIBE�THEM�� *kVE�BEEN�TRYING�TO�
FIGURE�OUT�A�BETTER�WAY
�BUT�SHORT�OF�
COMING�ROUND�TO�YOUR�HOUSE�WITH�A�
COPY�OF�4CALA�..����AND�
DEMONSTRATING�THEM�ALL� INDIVIDUALLY
�
*kM�AFRAID� *�CANkT �THINK�OF�ONE�

#6�+-"3*#1
&9�	PRONOUNCED� �&&�&$,4�
�MODULES�
ARE�CUSTOM�DEVICE�DRIVERS�WHICH�ARE�
USED�TO�CONTROL� EXTERNAL� AUDIO�VISUAL�
EQUIPMENT��4IX�&9ES�ARE� PROVIDED�
WITH�4CALA�..����TO�ALLOW�TO�CONTROL�
OF�THE�$ANON� *ON� STILL�VIDEO�CAMERA


.*%*�MUSIC�EQUIPMENT
� 1IONEER�AND�
4ONY�-ASERDISCS
�THE�7IDEO$OMP�
%7&����VISION�MIXER�AND�ANOTHER�
$OMMODORE� BABY�� �$%57��
*NCORPORATING�&9�MODULES� IS�EASY�� �
JUST�DRAG�THEM� INTO�THE�4CALA�4TARTUP�
DRAWER�AND�THEY�WILL� BE� LOADED�
AUTOMATICALLY�EVERY�TIME�YOU� RUN�THE�
PROGRAM�

&ACH�MODULE� HAS� ITS�OWN�CONTROL�
PANEL�WHICH� POPS�UP� IN�4CALA�
..����WHEN�AN� &9�FUNCTION� IS�
SELECTED��5HE�USER�THEN�SELECTS�THE�
APPROPRIATE� ACTIONS�� �WHETHER� IT�BE�
PLAYING�A�.*%*�MUSIC�FILE
� DISPLAYING�
CLIPS�FROM� LASERDISC
� PLAYING�BACK�
AUDIO�TRACKS�FROM�$%57
�OR�LOADING�
IMAGES�FROM�THE�$ANON� *ON
�FOR�
INSTANCE�

/EW�&9ES�ARE�BEING�MADE�
AVAILABLE�WHICH�WILL� EXTEND�CONTROL�TO�
A� LARGE� RANGE�OF�HARDWARE� INCLUDING�
7�-"/�VIDEO�CONTROL
� THE�1HANTOM�
4.15&�UNIT
� )ARLEQUIN
� *MPACT�7ISION�
���AND�0PAL7ISION�GRAPHICS�CARDS

(��7IDEOCENTER�AND�.AGNI�GENLOCKS
�
THE�7IDEO�5OASTER
� A�WIDE� RANGE�OF�
1ANASONIC
� +7$
�1HILIPS
� /&$�AND�
1IONEER�753S�� �INCLUDING�THE�
PROFESSIONAL�.IL� FORMAT�� �AND�
$ONTROL�-�TYPE� APPLICATIONS�� #UT�IT�
APPEARS�THERE�WILL� BE�NO�&9�FOR�4ONY�
753S�FOR�A�WHILE
�WHICH� SEEMS�ODD�
AS�THERE� ARE�SO�MANY�4ONY�DECKS� IN�
BOTH� BROADCAST�AND� INDUSTRIAL� USE�

*� SHOULD�POINT�OUT�THAT� IF�YOU�WISH�
TO�USE�MORE�THAN�ONE�EXTERNAL� DEVICE�
YOU�LL� NEED�TO�ADD�MORE�SERIAL� PORTS�
TO�YOUR�"MIGA��5HERE�ARE�A�NUMBER�OF�
MULTIPLE�SERIAL� PORT�PERIPHERALS�
AVAILABLE
� INCLUDING�$OMMODOREkS�
OWN�"�����CARD�

1&3$$*#
4HUFFLER�IS� A�VISUAL�MANAGEMENT�
SYSTEM�FOR�MANIPULATING�A

# � � � � � � � 	 � �
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+UST�SOME�OF�THE�MANY�FEATURES�
WHICH�GO�TO�MAKE�UP�THE�STATE�OF�
THE�ART�4CALA�..���

, #5 � $ # � 2 3 0 # 1 � ', �  0 '# $
o �&9�.ODULES�FOR�CONTROLLING�EXTERNAL� HARDWARE
o �4)6''-&3�FOR�PICTORIAL�MANIPULATION�OF�PRESENTATIONS
o �4/"1-0"%�FOR�FASTER�DISK� LOADING
o �8*1&4�� �MORE�PICTURE�WIPES�AND�TEXT�TRANSITIONS
o �065-*/&�'0/54�� �SUPPORTS�8#��OUTLINE�FONTS
o �406/%�� �NOW�SUPPORTS�.*%*
�4.64
� 4OUNDTRACKER�AND�(71�%44�MODULES

AND� *''�SAMPLES
o �"3&99�SUPPORT�AND�SCRIPTING
o �3&$03%�5*.*/(�FOR�MOUSE�CONTROLLED�PRESENTATION�TIMING
o �#6550/4�� �IMPROVED�BUTTON�CONTROLS
o �65*-*5*&4�� �FOR�FASTER�ANIMS�AND�SCRIPT�SORTING

�&" ��,!())�+�S �",,.����� S �#�'.�+2�����
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.ULTIMEDIA�IS�A�BUZZWORD�THA TiS�BEEN�AROUND�FOR�SOME�TIME
�BUT�I T iS�ONE�
WHICH�SEEMS�TO�HAVE�BEEN�ADOPTED�	AND�ADAPTED
� BY�DIFFERENT�
MANUFACTURERS�FOR�THEIR�OWN�ENDS�

"S�FAR�AS� *�CAN�SEE
�MULTIMEDIA� IS�ABOUT�INTEGRATING�DIVERSE�AUDIO�AND�
VISUAL� SOURCES�TO�PRODUCE�A�COHERENT�PERFORMANCE�OR�PRODUCT�UNDER�THE�
CONTROL� OF�A�HOST�COMPUTER��5HIS�COULD� INVOLVE�COMPUTER�GENERATED�GRAPHICS
�
ANIMATIONS
� TEXT
� SPEECH
�MUSIC�AND�OTHER�SOUNDS
�$%�AUDIO
�VIDEOTAPE
�
LASERDISC
� STILL�VIDEO�CAMERAS�AND���MM�SLIDES
�.*%*�EQUIPPED�MUSIC�
EQUIPMENT
�GENLOCKS
�VISION�MIXERS
� AND�EVEN�COMMS� HARDWARE�

0F�COURSE
� THE�"MIGA�HAS�ALWAYS�BEEN�WELL�PLACED�TO�TAKE�ADVANTAGE�OF�
MULTIMEDIA
� AND� INDEED�THERE�HAVE�ALREADY�BEEN�A�NUMBER�OF�PROGRAMS�
WHICH� HAVE�ALLOWED�CONTROL� OVER�EXTERNAL� DEVICES�� �INCLUDING�(OLD�%ISK�S�
4HOW.AKER
�$OMMODOREiS�OWN�"MIGA7ISION�AND
� OF�COURSE
�4CALA
�WHILST�
ALSO�GIVING�FULL� ACCESS�TO�"MIGA�GENERATED�MEDIA�SUCH�AS�GRAPHICS
� SOUND�
AND�ANIMATION�

PRESENTATION
� AN� ALTERNATIVE�TO�4CALA�
..���iS�STANDARD�-IST�&DITOR��8HEN�
4HUFFLER� IS� IN� USE�A�GRID�OF�THUMBNAIL�
IMAGES�WILL� BE�GENERATED�FROM�ALL�THE�
PAGES�THAT�4CALA�IS�CURRENTLY�USING� IN�
THE�PRESENTATION
� SOMEWHAT� LIKE� A�
TRADITIONAL� STORYBOARD�� #Y�DRAGGING�A�
THUMBNAIL�TO�A�NEW�LOCATION�ON�THE�
SCREEN�A�CORRESPONDING�CHANGE�WILL�
BE�MADE� IN�THE� PRESENTATION�

5HE�DISPLAY�GRID� IS�USER�DEFINABLE
�
FROM��� ROWS�OF��� IMAGES�TO����BY��
�
WITH�THUMBNAILS�BEING�SCALED�TO�FIT�
ACCORDINGLY
� SO� IT�IS�POSSIBLE�TO�SEE�
UP�TO� ����THUMBNAILS�AT�ONCE��"LL�
PARTS�OF�THE�PRESENTATION�ARE�SHOWN
�
NOT�JUST�THE� IMAGES
� SO� ITiS� POSSIBLE�
TO�SEE�AT�A�GLANCE�JUST�HOW�
EVERYTHING� IS� LAID�OUT
� INCLUDING�MUSIC�
AND�OTHER�INGREDIENTS�

406/%
4CALA�..����CAN� UTILISE�SEVERAL�
DIFFERENT�TYPES�OF�"MIGA�GENERATED�
SOUND�FILES�� 4OUNDTRACKER�MODULES�
CAN�BE�PLAYED�BACK�DIRECTLY
� AS�CAN�
4.64�FILES�AND�(71�%44�FILES
�OR�*''�
SOUND�SAMPLES�CAN�BE�TRIGGERED� AS�
REQUIRED��4OUND�FILES�CAN�BE�
SYNCHRONISED�WITH�PAGE� REVEALS�OR�
OTHER�FUNCTIONS�TO�ADD�A�NEW�
DIMENSION�TO�DESK�TOP�PRESENTATION�

"3&99�"/%�-*/(6"
"LTHOUGH�4CALA�..���iS�USE�OF�
SCRIPT�FILES� IS�NOT�NEW
� ITS� ABILITY�TO�
ALSO�SAVE�THEM� IN� AN�"3EXX�FORMAT�
DEFINITELY�IS�

$OUPLE�THIS�WITH�..����S�"3EXX�
PORT�AND� IT�BECOMES�POSSIBLE�TO�
COMMUNICATE�WITH�OTHER�SOFTWARE�
FROM�A�4CALA�SCRIPT
�SUBSTANTIALLY�
INCREASING�THE� POWER�OF�THE�PROGRAM�

5HE�BEAUTY�OF�HAVING�ACCESS�TO�A�
TEXT�VERSION�OF�A�PRESENTATION� SCRIPT�
IS�THAT�IT�CAN�BE�EDITED�WITH� A�
STANDARD�"4$**�WORD�PROCESSOR�OR�
EDITOR
� PROVIDING�YET�MORE�FLEXIBILITY�

#Y�THE�WAY
� THE�4CALA�LANGUAGE�
HAS� RECENTLY�HAD�A�SLIGHT�NAME�
CHANGE�� �FROM� -INGO�TO�-INGUA�� �
THOUGH�DONiT�ASK�ME�WHY�

5)&� /".&�(".&
*N�A�FLURRY�OF�RECENT�NAME�
CHANGES�%IGITAL�7ISION
�THE�
MAKERS�OF�4CALA
� HAVE�RENAMED�
THEMSELVES� h4CALAi 
�WHILE�4CALA�
���� �BECOMES�4CALA�7IDEO�
4TUDIO�74���
� AND�THE�BUDGET�
4CALA���� �IS� RENAMED�4CALA�
)OME�7IDEO�5ITLER�)5*00�

065-*/&�'0/54
*F�YOU�USE�8#�
�4CALA�..����CAN�
MAKE�USE�OF�ITS�TWO� NATIVE�#ULLET�
FONTS�AND
� AFTER�A� LITTLE�DELAY
�SCALE�
THEM�SMOOTHLY�TO�YOUR�CHOSEN�SIZES��
*F�YOU�HAVE�ANY�"GFA�$OMPUGRAPHIC�
FONTS�YOU�CAN�ALSO�USE�THESE�AFTER�
CONVERTING�THEM�TO�#ULLET�FORMAT�WITH�
THE�8#��'OUNTAIN�PROGRAM��5HE�
ADVANTAGES�OF�USING�SUCH� SCALABLE�
FONTS� IS�THAT
� UNLIKE�BITMAPPED�FONTS
�
THEY�DON�T�SUFFER�FROM�THE�JAGGIES�
WHEN�SCALED�UP�TO� LARGER�SIZES��0F�
COURSE
� 4CALA�..����STILL�SUPPORTS�
ALL�THE�NORMAL�"MIGA�FONTS� AND�
$OLORFONTS
� AS�WELL� AS� HAVING�ITS�OWN�
��LEVEL� ANTI�ALIASING�TO�ADD�EXTRA�
SMOOTHNESS�WHERE�NECESSARY�

5HE�4HUFFLER�SCREEN�MAKES�CHANGING�
A�PRESENTATION�VERY�SIMPLE�� �JUST�
CLICK�AND�DRAG�ANY�MINI�PICTURE�
AROUND�TO�CHANGE�THE�RUNNING�ORDER

"/%�5)&3&�4�.03&���
8HAT�ELSE� IS�NEW �8ELL
�THE�#UTTONS�
FUNCTIONS�HAVE�BEEN�EXTENSIVELY�
OVERHAULED�SO�THAT�MAKING�SCREEN�
HOTSPOTS� IS�EVEN�EASIER�AND�MORE�
POWERFUL� THAN�BEFORE��"�SELECTION�OF�
POWERFUL� NEW�WIPES�HAS�BEEN�ADDED
�
AS�WELL� AS�A�CRAWL�FUNCTION� FOR�
MOVING�A� LINE�OF�TEXT�HORIZONTALLY�
ACROSS�THE�SCREEN
� THOUGH� SOME�OF�
THE�NEW�WIPES� REALLY�NEED��.B�OF�
CHIP�3".�TO�FUNCTION�CORRECTLY�� *T�IS�
NOW�POSSIBLE�TO� LINK� LINES�OF�TEXT�
TOGETHER�ON�A�PAGE�AND�APPLY�THE�
SAME�TRANSITION�TO�ALL�OF�THEM�
SIMULTANEOUSLY
� THOUGH
�
UNFORTUNATELY
� LARGE�TEXT�CAN�STUTTER�A�
BIT�WITH�CERTAIN� LINE�TRANSITIONS�

"�NEW�3ECORD�5IMING�FUNCTION�
HAS�BEEN�ADDED� SO�THAT�
PRESENTATIONS�CAN�HAVE�THEIR�TIMING�
SET� INTERACTIVELY�BY�USING�THE�MOUSE
�
WHICH�MEANS�THAT�GRAPHICS�CAN�BE�
ACCURATELY�CONTROLLED�TO�TIE� IN�WITH�
MUSIC
� SPEECH�OR�SIMPLY�TWEAKED�TO�
BEST�ADVANTAGE�

"NIMATION� HANDLING�HAS�BEEN�
IMPROVED
� AND�ANIMATIONS� LARGER�THAN�
THE�"MIGA�S�AVAILABLE�MEMORY�CAN�BE�
LOADED�FROM�HARD�DISK�AND� PLAYED

GLITCH�FREE�� �THOUGH� AN�ACCELERATOR�
AND�FAST�HARD� DRIVE�ARE�
RECOMMENDED�FOR�THE�BEST�RESULTS�
0F�COURSE
� IF�ENOUGH�MEMORY�IS�
AVAILABLE� IT� IS� POSSIBLE�TO� PRE�LOAD�
FILES�AUTOMATICALLY�FOR�INSTANT�RECALL�
WHEN�NEEDED��5HIS� REALLY�WORKED�A�
TREAT�ON�MY���.B�"MIGA�WHEN� *� SET�
UP�AN�ANIMATION� hJUKE�BOXi ��"FTER�A�
SHORT�DELAY�FOR�LOADING�AROUND��.B�
OF�ANIMATIONS�FROM�HARD�DISK
�
PLAYBACK�WAS�VIRTUALLY�INSTANTANEOUS��
*�WAS�WELL� IMPRESSED�

*N�ORDER�TO� IMPROVE�ANIMATION�
PLAYBACK�SPEEDS�A� UTILITY�CALLED�
"NIM-AB�HAS�BEEN�PROVIDED��5HIS�
CONVERTS�STANDARD�"NIM��FORMAT�
ANIMATIONS� INTO�ONE�OF�TWO�
PROPRIETARY�4CALA�FORMATS�AND�THE�
SUBSEQUENT�PLAYBACK�SPEED�
INCREASES� REALLY�ARE�NOTICEABLE�� �
THOUGH� AT�THE�EXPENSE�OF�SLIGHTLY�
LARGER�FILE�SIZES�

"DDITIONALLY
�"NIMLAB�CAN�MAKE�
ANIMATIONS�FROM�A�SERIES�OF�FRAMES
�
SPLIT�ANIMATIONS�UP� INTO�FRAMES
� OR�
CONVERT�1"-�ANIMATIONS�TO�/54$�AND�
VICE�VERSA�� 6SING�"NIM-AB� ISNiT�
MANDATORY�THOUGH�� �MOST�ANIMATIONS�
WILL� RUN�JUST�FINE�WITHOUT�CONVERSION�

"/%�.03&�
4CALA�PRESENTATIONS�CAN�NOW�INCLUDE�
BRANCHING�COMMANDS�WHICH�WILL�
EXECUTE�EITHER�AN�"3EXX�SCRIPT
�
ANOTHER�4CALA�SCRIPT�OR�RUN�A�PROGRAM�
FROM�THE�8ORKBENCH�OR�$-*� BEFORE�
RESUMING�THE�PRESENTATION�

5HERE�ARE�NUMEROUS�OTHER�MINOR�
ADDITIONS�AND� IMPROVEMENTS�� �BETTER�
TEXT�EDITING
� THE�USE�OF�VARIABLES
�
BETTER�INTERFACE
� AND�FASTER�HANDLING
�
FOR�INSTANCE�� �ALL�OF�WHICH�HELP�TO�
MAKE�4CALA�..����A�JOY�TO�USE�

.IND�YOU
� *iM�NOT�HAPPY�ABOUT�
EVERYTHING��0NE�THING�I� PARTICULARLY�
MISS� IS�BEING�ABLE�TO�MAKE�A�STANDc
ALONE�GRAPHICS�PRESENTATION�FOR�
DISTRIBUTION� ON�DISC
� SINCE�THE�NEW�
4CALA..1*AYER�REQUIRES�A�HARDWARE�
hKEYi� BE�PRESENT�ON�THE�TARGET�"MIGA�

4CALA�..����HAS�COME�A�VERY�
LONG�WAY�IN�A� RELATIVELY�SHORT�TIME�
5HE�BASIS�OF�THE�PROGRAM� IS�NOW�SAID�
TO�BE�COMPLETE
�THOUGH�THERE� ARE�A

FEW�MINOR�BUGS�YET�TO�BE�FIXED
� AND�
FUTURE�WORK�WILL� BE�CHANNELLED�
TOWARDS�NEW�AND� IMPROVED�&9�
MODULES
�MORE�FONTS
� ADDITIONAL�
BACKGROUNDS�AND�SO�ON��"ND
� HEAVEN�
FORBID
� THERE�MIGHT�EVEN�BE�AN� &9�FOR�
A�SERIALLY�DRIVEN�COFFEE�MACHINE�TO�
SERVE�THE�AUDIENCE�AT�THE�END�OF�
ANOTHER�SUCCESSFUL
� ALL�SINGING�AND�
DANCING
�4CALA�..����PRESENTATION�
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%OCUMENTATION� m �m �m �m �0
(ENERALLY�EXCELLENT
�WITH�LOTS�OF�TUTORIALS�
AND�INFORMATION
�BUT�WITH�QUITE�A�FEW�TYPOS�
AND�A�BIT�OF�CONFUSION�THROWN�IN�FOR�GOOD�
MEASURE�

'EATURES� m �m �m �m �m
1ACKED�TO�THE�GILLS�� �BACKGROUNDS
�FONTS
�
WIPES
�DRIVERS
�"3EXX
�AND�TOO�MANY�
OTHERS�TO�MENTION�HERE�

"CCESSIBILITY� m �m �m �m �m
.AKES�MULTIMEDIA�PRODUCTION�A�PLEASURE�� �
AND�YOU�DONiT�NEED�A�DEGREE�IN�COMPUTER�
SCIENCE�TO�USE�IT�

1RICE�7ALUE� m �m �m �0�0
%ESTINED�FOR�	AND�AIMED�AT
�THE�
PROFESSIONAL�USER
�THE�PRICE�REFLECTS�THE�
QUALITY�AND�DEPTH�OF�4CALA�..����

0VERALL� RA TING � m �m �m �m �m
4CALA�..����IS�GOING�TO�BE�DIFFICULT�TO�
BEAT�� *F�THERE�S�A�PIECE�OF�SOFTWARE�WHICH�
WILL�SELL�"MIGAS�TO�THE�PROFESSIONAL�
MULTIMEDIA�USER
�THIS�IS�IT�

".*("�4)011&3�m � *446&���� m �+"/6"3:�����
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8ITH� ITS�SIMPLE�USER�INTERFACE�
&XPERT��%�+R�COULD�HARDLY�BE�
ACCUSED�OF�BEING�CLUTTERED

� S�A� LONG�TIME�USER�OF�
"MIGA��%�MODELLING�
PROGRAMS�*�VE�WORKED�
WITH�ALL� KINDS�OF�DIFFERENT�

SOFTWARE
�FROM�EARLY�PACKAGES�SUCH�
AS�7IDEOSCAPE�AND�4CULPT��%�
THROUGH�4ILVER
� 5URBO�4ILVER

*MAGINE
� -IGHTWAVE�AND�3EAL��%��
*kVE�ALSO�CHECKED�OUT�OTHERS�SUCH�
AS��%�1ROFESSIONAL
� %RAW�%
�
3AY%ANCE�AND�$ALIGARI��4OME� *kVE�
LOVED
�SOME�*�VE�HATED
� BUT�MOST�
*�VE�FOUND�AT� LEAST�SOME� INNOVATION�
IN��&XPERT��%�+R�IS�NO�EXCEPTION
�
THOUGH� *kD�HAVE�TO�HESITATE�TO�SAY�
THAT� *� LIKE �IT�

&XPERT��%�+R�IS�A�BUDGET��%�
PRODUCT�WHICH�CONSISTS�OF�TWO�MAIN�
MODULES�� A�MODELLER�FOR�CONSTRUCTING�
THE�OBJECTS�WHICH�MAKE� UP�A�SCENE
�
AND�A� RENDERERTO�TURN�THE�SCENE� INTO�
�%� IMAGES�OR�ANIMATIONS�

5HEREkS� ALSO�A�PICTURE�VIEWER�FOR�
THOSE�WITHOUT�ANOTHER�ALTERNATIVE
�
SUCH�AS�%PAINT�*7�� #UT�THE�BULK�OF�
THE�WORK� IS�CARRIED�OUT� IN�THE�
MODELLING�MODULE
� SO�THATkS�WHERE�
*kLL� START�MY�MINI�TOUR���

#F� V�2&#�+-"#**#0
5HE�CHOICE�OF�A��%�MODELLER�IS�A�VERY�
PERSONAL�THING��4OME� *� LIKE
� SOME� *�
LOATH��&XPERT��%�+R�S�MODELLER�	KNOWN�
SIMPLY�AS�& L
�FALLS� IN� BETWEEN�� � IT�
HAS�SOME�NICE�TOUCHES
� AND� SOME�
REAL� LET�DOWNS�� *N� COMMON�WITH�
ALMOST�ALL�MODELLERS
�&XPERT��%�+R�
PROVIDES�BOTH�1RIMITIVE�AND�POINT��
BASED�CONSTRUCTION�METHODS�
1RIMITIVE�CONSTRUCTION
� THE�SIMPLEST�
WAY
� USES�BASIC��%�FORMS�SUCH�AS�
SPHERES�AND�PLANES�AS�BUILDING�
BLOCKS�FOR�LARGER�OBJECTS�� 1OINT�
CONSTRUCTION
�WHICH� IS�FAR�MORE

"NOTHER�OF�THE�&XPERT��%�+R�DEMOS��
*�WASNkT �THAT� IMPRESSED

�D=2>@�����>�C 699�:<129�.;1�
>2;12>����</720@?�
 �3<>�A;12>�
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%ONkT �LET�YOUR�EYES�DECEIVE�YOU��5HIS�CAR�
MIGHT� LOOK�NIPPY�BUT� IT�TOOK�AROUND����
MINUTES�TO �RENDER�THIS�FAIRLY�SIMPLE�SCENE�
EVEN�WITH�A���.)Z�������ACCELERATOR�

SUITED�TO�BUILDING� INTRICATE�OBJECTS
�
LETS�YOU�DRAW�A�POINT�TO�POINT�OUTLINE�
AND�THEN�EXTRUDE�OR�SPIN� IT� INTO�A�
BRAND� NEW�SHAPE�

5HE�OBJECTS�THEMSELVES�ARE�
SHOWN�AS�WIRE�FRAMES� IN� �%�SPACE��
#Y�MOVING�INDIVIDUAL� PARTS�AROUND�
AND�GLUEING�THEM�TOGETHER�NEW�
OBJECTS�CAN�BE�
MADE��0NE�OF�
THE�NICER�THINGS�
ABOUT�THE�
MODELLER�IS�THAT�
OBJECTS�CAN�BE�
SELECTED�AND�
MANIPULATED�AT�
WILL�� �ROTATED
�
RESIZED� AND�
MOVED�� �BY�
DRAGGING�OUT�A�
BOX�AROUND�THE�
CHOSEN�
ARTICLE	S
�AND�
THEN�USING�THE�
GRAB�BOXES�
PROVIDED�TO�
MAKE�THE�
DESIRED�
CHANGES�"
NUMERICAL� INDICATOR�SHOWS�WHERE�AND�
HOW�YOUR�OBJECT� IS� BEING�
TRANSFORMED
� BUT�THERE� IS� NO�WAY�TO�
ENTER�THE�ABSOLUTE�CO�ORDINATES�FOR�
THE�ACTION�YOU�WISH�TO�TAKE�� �WHICH�
IS� A�PAIN� IF�YOUkRE�TRYING�TO�BE�
ACCURATE��"NOTHER�PLUS� IS�THAT�BOTH�
POINTS
� AND�THE�EDGES�WHICH�JOIN�
THEM�TOGETHER
� CAN�ALSO�BE�PULLED�
AROUND� AS�YOU�WISH
� SO�DEFORMING�
OBJECTS�CAN�BE�QUITE�EASY�� *� MISSED�
BEING�ABLE�TO�SNAP�POINTS�ACCURATELY�
TO�A�DEFINED�GRID�THOUGH�

0BJECTS�CAN�HAVE�THEIR�COLOURING�
AND�SURFACE�SETTINGS� 	.ATT
� 4HINY
�
.ETALLIC�OR�1LASTIC
�DEFINED
� AS�WELL�
AS� HAVING�SMOOTHING�	1HONG�SHADING
�
ON�OR�OFF
� BUT�THERE�ARE� NO�FANCY�
TEXTURES
� AND�NO�CHANCE�OF�MAKING�
THE� INFAMOUS�CHEQUERED�FLOORS�SO�
BELOVED�OF�NOVICE�MODELLERS�

"�SCENE� IS�CREATED�BY�PLACING�THE�
OBJECTS
� AND� UP�TO����DEFINABLE� LIGHT�
SOURCES
� AS�YOU�WANT�THEM�TO�APPEAR�
IN�THE�FINAL� PICTURES�

#Y�PRODUCING�SEVERAL� SCENES�WITH�
VARIATIONS� IN� OBJECT�POSITIONINGS�A�
SERIES�OF� jKEYFRAMES�� ARE�PRODUCED��
8HEN�TRANSFERRED�TO�THE� RENDERER

THEY�FORM�THE�BASIS�FOR�GENERATING�
YOUR�ANIMATION�

#��
 �2&#�0#,"#0#0
4O
�YOU�VE�SAVED�YOUR�SCENES�AND�
WANT�TO�GENERATE�AN�ANIMATION��8HAT�
NOW �&NTER�THE�3ENDERER�MODULE��
5HEN� LOAD�THE�SCENE
�DECIDE�ON�THE�

RENDERING�
MODE
	WIREFRAME
�
POLYGONAL�OR�
PIXEL
�AND�
RESOLUTION� 	UP�
TO�HI�RES
�AND�
INCLUDING�
)".


POSITION�THE�
AMBIENT� LIGHT
�
SET�TO� jRECORDk�
AND�(0��"�
NEW�SCREEN�
POPS� UP�WITH�
INFORMATION�ON�
WHAT�S
HAPPENING
� AND�
THE� RENDERING�
BEGINS�
%EPENDING�ON�

EXACTLY�WHAT�YOUkRE� RENDERING�AND�
HOW�MANY�FRAMES�YOU�RE�DOING
�YOU�
COULD� BE� IN�FOR�A�CONSIDERABLE�WAIT
�
POSSIBLY�SEVERAL� HOURS�OR�MORE�

0H
� *� ALMOST�FORGOT�� *F�YOUkRE�
RENDERING�AN�ANIMATION�THERE� IS�AN�
ADDITIONAL� SETTING�WHICH� SETS�THE�
INTERVAL� 	IN�FRAMES
�BETWEEN�EACH� KEY�
FRAME��8HAT�THIS�MEANS� IS� THAT�
BETWEEN�EVERY�KEY�FRAME�&XPERT��%�
+R�WILL� AUTOMATICALLY�DO�THE�
jINBETWEENINGk� AND�GENERATE�THE�
IMAGES�TO� LINK�THE�POSITIONS�OF�
OBJECTS�FROM�ONE�KEY�TO�THE� NEXT�

2&#�4#0"'!2
*N� SCIENTIFIC�CIRCLES�THE�FOURTH�
DIMENSION� IS�GENERALLY�RECKONED�TO�
BE�TIME��8ITH�&XPERT��%�+RTIME�
SEEMS�TO�MEAN�TIME�WARP
� AS�THE�
RENDERING�TIMES�ARE�OFTEN�VERY�SLOW��
0N�THE�POSITIVE�SIDE
� AT�LEAST�&XPERT�
�%�+R�MULTITASKS
� SO�YOUR�"MIGA�
WONkT �BE�HELD� CAPTIVE�WHILE�A�PICTURE�
IS�FORMED�� *NCIDENTALLY
�WHILE�THE�
PROGRAM� ISNkT�DESIGNED�TO�SUPPORT�
ACCELERATORS
� *�WAS� REALLY�GLAD�TO�
HAVE�MY�(71���.)Z�������CARD�TO�
SPEED�THINGS�ALONG��5O�GIVE�YOU�AN

IDEA�OF�THE� RENDERING�SPEED�OF�&XPERT�
�%�+R�*� DID� A�TRIAL�WITH�A�VERY�SIMPLE�
OBJECT�� �A�1HONG�SHADED
� SHINY�
SPHERE�OF�ABOUT��CM�DIAMETER�WITH�
����X�����)".� RESOLUTION
� AT�THE�
BEST�DETAIL� SETTING�� *T�TOOK�AROUND�
TWO�MINUTES�WITH�THE� j����AND�
AROUND�FIVE�MINUTES�WITHOUT
�WHICH� IN�
MY�EXPERIENCE� IS� RATHER�APPALLING��
5RANSLATE�THESE�TIMES� INTO�COMPLEX�
SCENES�SUCH� AS�THE�3OADSTER�DEMO�
PROVIDED� 	���ACCELERATED�MINUTES
�
AND�YOUkLL� REALISE�THAT�OVERNIGHT�
RENDERING�	OR�AN�ACCELERATOR
� IS�A�
MUST
�ESPECIALLY�IF�YOU� INTEND�MAKING�
ANIMATIONS�WITH�&XPERT��%�+R�

'OR�VERY�SIMPLE�ANIMATIONS� AND�
NON�CRITICAL� RENDERING�APPLICATIONS�
&XPERT��%�+R�MAY�WELL� SATISFY�THE�
NEEDS�OF�THE� NOVICE�� *TS�HEART� IS� IN�
THE� RIGHT�PLACE
� AND� IN� SOME� RESPECTS�
IT� IS� AN� IMPROVEMENT�OVER�SOME�OF�
THE�OLDER��%�PROGRAMS�� #UT� *kM�AFRAID�
IT� IS�STILL� FAR�FROM�THE� l IRREPLACEABLE�
TOOL� FOR�GRAPHICS� IN�THE�ART�OR�
ADVERTISING�WORLDS��WHICH�THE�MANUAL�
WOULD�HAVE�US�BELIEVE�

3EQUIREMENTS��"NY�"MIGA
� AT�LEAST�
�.B�3".� 	�.B� RECOMMENDED

� �ND�
%%�OR�)%�USEFUL�
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#UDGET�PRICE
� AND� SOME�BUDGET�FEATURES�
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4OME� INTERESTING�ASPECTS
� BUT� *� FOUND�
�E=3?A����+R�COUNTER�PRODUCTIVE
� SLOW�AND�
SOMEWHAT� LACKING�IN�FINESSE
�THOUGH�THE�
PRICE�COULD�MAKE� IT�ATTRACTIVE�TO �THE�
NOVICE�
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OME�YEARS�AGO
� FRUSTRATED�
AT�THE� LACK�OF�AN�EASY�WAY�
TO�MAKE�A�SERIES�OF�RIPPLING�
WATER�OBJECTS�FOR�
'2-.7:,*8.�
��� *�DECIDED�TO�TRY�AND�

WRITE�AN�"MIGA�#"4*$�ROUTINE�TO�
CALCULATE�AND�CONSTRUCT�THE�
NECESSARY��%�FILES�� *� REALISED�THAT� *�
HAD�TO�BE�ABLE�TO�CHANGE�CERTAIN�
PARAMETERS�TO�GIVE�ME�MORE�
FLEXIBILITY�AND�THAT�AS�FAR�AS�POSSIBLE�
THE�PRODUCTION�OF�THE�OBJECTS�SHOULD�
THEN�BE�AUTOMATED�� *�WORKED�HARD
�
BUT�NOT�BEING�A� REGULAR�PROGRAMMER

*� ONLY�GOT�ABOUT�HALFWAY�THERE
� EVEN�
AFTER�A�LOT�OF�STRUGGLING��#UT� *�
LEARNED�A� LOT� IN�THE�PROCESS
�SO� IT�
WASNiT �A�COMPLETE�WASHOUT�

&VIDENTLY�THERE�WERE�SIMILAR�PLANS�
BEING�HATCHED� IN� *TALY�AND
� UNLIKE�MY�
EFFORTS
� THESE�BEGAN�TO�BEAR�FRUIT
�
EVENTUALLY�LEADING�TO�THE�RELEASE�OF�
THE�THIRD�VERSION�OF�1OWERWAVES
�
CUNNINGLY�TITLED����
�WHICH� *iM�GOING�
TO�TELL�YOU�ABOUT�NOW�

'-6*%�108&3
1OWERWAVES����� IS�DESIGNED�TO�
PRODUCE�A� RANGE�OF��%�OBJECTS�WHICH�
ARE
� NOT�SURPRISINGLY
� BASED�UPON�
WAVEFORMS�� MOVING� LIQUIDS
� FLAGS�
BLOWING�IN�THE� BREEZE�AND�SO�ON��5HE�
VARIETY�SEEMS�TO�BE�ALMOST�INFINITE
�
SINCE�THE�USER�IS�ABLE�TO�MANIPULATE�
A�HOST�OF�PARAMETERS�WHICH�ALL� AFFECT�
THE�WAY�THE�WAVEFORMS�TURN� OUT�� #Y�
SPECIFYING�THE�WAVEFORM�
CHARACTERISTICS
� HOW�MANY�FRAMES� IT�
TAKES�TO�COMPLETE�THE�WAVE�CYCLE
�
AND�WHAT�FORMAT�TO�SAVE�THE� RESULTS�
IN
�A�SEQUENCE�OF��%�OBJECTS� IS�
PRODUCED�WHICH�CAN�THEN�BE�
IMPORTED� INTO�A� SUITABLE��%�RENDERING�
PROGRAMME��"LTERNATIVELY
� A�SERIES�OF�
�%�FRAMES�CAN�BE�RENDERED�FROM�THE�
DATA�AND�THEN�TURNED� INTO� AN�
ANIMATION�WITH�A� PROGRAM� LIKE�%PAINT

1OWERWAVES�����WORKS�WITH�JUST�
ABOUT�ANY�"MIGA�SETUP�� �8#���
� ����
AND������ �AND�CAN�MAKE�FULL� USE�OF�
AN� ACCELERATOR
� IF�ONE� IS�AVAILABLE�
5HE�MANUAL� SAYS�AT�ONE�POINT�THAT�
THE�PROGRAM�NEEDS�AT� LEAST����,�OF�
CHIP�3".�AND����,�OF�FAST�3".
� SO�
IT�WILL�EVEN�WORK�ON�"MIGA�����S�	AS�
LONG�AS�THEY�HAVE�AT� LEAST����,�OF�
MEMORY
�� �THOUGH�ELSEWHERE� IT�
STATES�THAT��.B�OF�3".� IS� REQUIRED��
)ARD�DRIVE� INSTALLATION� IS� REASONABLY�
STRAIGHTFORWARD�� �DRAG�THE� ICONS�FROM�
THE�DISK� INTO�A�NEW�DRAWER�� �AND�
REPLACE�A�COUPLE�OF�LIBRARIES� IF�YOU�
HAVE�AN�ACCELERATOR��5HERE�S�A�FLAW�
IN�THE� *NSTALL� LIBRARY�ROUTINE�WHICH�
MEANS�YOU�HAVE�TO�DO� IT�BY�HAND
�OR�
EDIT�THE�DISK�NAME� IN�THE�BATCH�FILE�
TO�CORRESPOND�WITH�THE�1OWERWAVES�
DISK�NAME�
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1OWERWAVES�IS� NOT�AT�ALL�DIFFICULT�TO�
OPERATE
� THOUGH� THE�PARAMETERS�
MENU�CAN�BE� INTIMIDATING�AT�FIRST�
5HE�OBJECT�HERE� IS�TO�SET�UP�ALL�THE�
RELEVANT�DETAILS�WHICH�CONTROL�THE

$&#��$�&"�
�7=260�39B61@�5.C2�.9D.E@�/22;�
-2//2,<4;�;7�.;6:.A2�� �B;A69�;<D��
�.?E�)56A292E�;.C64.A2@�A52�
5645@�.;1�9<D@�<3�#<D2?D.C2@�
��

%ONiT �BE� INTIMIDATED�BY�THE�
CONTROL�PANEL�� �THEREiS�A� LOT�OF�
WAVEPOWER�HIDDEN� IN�THERE

NUMBER�OF�FRAMES
�THE�NUMBER�OF�
CYCLES�THAT�THE�WAVEFORM�GOES�
THROUGH
� THE�OFFSETS�OF�THE�9
�:�AND�;�
AXIS�CENTRES
� THE�SCALE�OF�THE�OBJECT�
SEQUENCE
�THE� LEVEL� OF�SURFACE�DETAIL�
	OR�SMOOTHNESS
� IF�YOU� LIKE
� AND
�
MOST�IMPORTANTLY
�THE�STYLE�OF�THE�
WAVEFORM��8ITH����WAVEFORMS�TO�
CHOOSE�FROM
� AND�THE�POSSIBILITY�OF�
MIXING�UP�TO�THREE�DIFFERENT�ONES�
TOGETHER�TO�MAKE�A�TOTALLY�NEW�
HYBRID
� THEREiS� PLENTY�OF�SCOPE�FOR�
EXPERIMENTATION��"NYTHING�FROM�SMALL�
RIPPLES�TO�MASSIVE�GREAT�TROUGHS�AND�
RIDGES�CAN�BE�CONSTRUCTED�� #Y�
ADJUSTING�THE�SPEED�OF�CHANGE�WITH�
THE�CYCLING�AND�FRAME�NUMBER�
PARAMETERS�THE�FLOW�CAN�BE�ADAPTED�
TO� REPRESENT�ANYTHING�FROM�WATER�TO�
COLD�TREACLE��5O�MAKE�CHOOSING�THE�
WAVEFORM�EASIER�A�SMALL� PROGRAMME�
CALLED� 7ISUALISER�LETS�YOU�DISPLAY�AN�
ANIMATED�WIREFRAME� REPRESENTATION�
OF�EACH�OF�THE����VARIOUS�FORMULAE� IN�
TURN
�WHICH� IS�ACTUALLY�A�GREAT�HELP�
WHEN�YOU�GET�STUCK�

0-%��%�45:-&
"S�FOR�SAVING�THE�WAVEFORMS�AS��%�
OBJECTS
� 1OWERWAVES�OFFERS�TWO�
POSSIBILITIES�� 4CULPT��%��SCRIPT�AND�
7IDEOSCAPE��GEO�FILES�� *T�SAYS�ON�THE�
NIFTY�POP�UP�REQUESTER�THAT�IT�ALSO�
SUPPORTS� *MAGINE�FORMAT
� BUT�THESE�
TURN�OUT�TO�BE� �GEO�FILES
�WHICH� IS�A�
DISAPPOINTMENT�� *T� IS� POSSIBLE�TO�
SAVE�THE�COMPLETE�SEQUENCE� AS�A

SERIES�OF�OBJECTS
� OR�JUST�DO�A�ONE�OFF�
SAVE�OF�THE�CURRENTLY�DISPLAYED�
FRAME��"S�THE� LIKELIHOOD� IS�THAT�MANY�
USERS�HAVE�NOW�FORSAKEN�EITHER�
7IDEOSCAPE�OR�4CULPT�FOR�3EAL��%
�
*MAGINE�OR�OTHER�MORE�RECENT�
PROGRAMS�THEN�THE�ONLY�WAY�TO�USE�
THE�OBJECTS�GENERATED�WITH�
1OWERWAVES�IS�TO�CONVERT�THEM�TO�
YOUR�PREFERRED�FORMAT�BY�USING�A�
PROGRAM�SUCH�AS�1IXEL��%�OR�
*NTERCHANGE��5HIS�COULD�OBVIOUSLY�
CAUSE�ADDITIONAL�EXPENSE
� THOUGH�
REGULAR��%iERS�WILL� PROBABLY�ALREADY�
HAVE�ONE�OF�THESE� IMMENSELY�USEFUL�
PROGRAMS�ALREADY��3EAL��%�USERS�CAN�
ALWAYS�TAKE�ADVANTAGE�OF�THE�4CULPT��
3EAL� CONVERTER�WHICH�COMES�WITH�
THEIR�SOFTWARE�

8HEN� IT�COMES�TO�USING�THE�
OBJECTS� IN� AN�ACTUAL� ANIMATION�
4CULPT�%�USERS� HAVE�A�SLIGHT�EDGE�
BECAUSE�1OWERWAVES� INCLUDES�A�$-*�
PROGRAM�CALLED�.AKE5AKE�WHICH
� AS�
FAR�AS� *�CAN�MAKE�OUT�FROM� ITS� *TALIAN�
README�FILE
� IS�DESIGNED�TO�MAKE�A�
�5AKE�FILE�FROM�THE�SEQUENCE�OF�
SEPARATE�OBJECTS�WHICH�1OWERWAVES�
SPITS�OUT��0THER�PROGRAMS� REQUIRE�
THAT�EACH�OBJECT�IN�THE�SEQUENCE� IS�
LOADED� INTO� ITS�OWN� FRAME�BEFORE�
RENDERING
�WHICH� CAN�BE�A� REAL� PAIN�
WITH� A�PROGRAM� LIKE� *MAGINE
� THOUGH�
THIS� ISNiT�1OWERWAVES��FAULT�

"/%�'*/"--:
8HAT�ELSE� IS�THERE�TO�SAY �8ELL
�
THERE�ARE�THREE�RENDER�MODES�FOR�
SHOWING�WHAT�YOUR�WAVE�OBJECTS� LOOK�
LIKE� IN� �%��WIREFRAME
� SOLID�WIREFRAME�
AND�COLOURED� SOLID
� THE� LATTER�BEING�
BLUE�AND�GREY�CHECKS�� 4OLID�
REPRESENTATIONS�HELP�TO�SHOW�HOW�AN�
OBJECT�WILL� DEFORM�OVER�TIME
� AND�ARE�
PROBABLY�MORE�USEFUL�THAN�NORMAL
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WIREFRAMES
�WHICH�CAN�SOMETIMES�
SEEM�CONFUSING��"NY�PARAMETER�
COMBINATIONS�THAT�ARE�PARTICULARLY�
PLEASING�	OR�NOT
�FOR�THAT�MATTER
�CAN�
BE�SAVED�FOR�LATER�RECALL�

8HILST�1OWERWAVES� IS�CERTAINLY�
NOT�PERFECT� *� RECKON�THAT�AS� IT�STANDS�
IT�SHOULD�MORE�THAN�FULFIL� THE�
WAVEFORM�GENERATING�NEEDS�OF�MOST�
�%�MODELLERS�� )OPEFULLY�A�NEW�
VERSION�MIGHT�SUPPORT�MORE��%�
FORMATS�� 6SE�1OWERWAVES�TO�MAKE�
FLAGS
� UNDULATING�SURFACES
�WAVES�
AND�OTHER�RELATED�OBJECTS��"DD�
SURFACE�MAPPING�AND�TEXTURES�FROM�
YOUR��%�PROGRAM�AND� IT iS� POSSIBLE�TO�
GET�SOME�VERY� LIFELIKE� RAY�TRACED�
RESULTS�FROM�1OWERWAVES�OBJECTS��"T�
_������ ITiS� NOT�TOO�EXPENSIVE�EITHFER
�
PARTICULARLY�AS� IT� ISNiT �ONE�OF�THOSE�
PIECES�OF�SOFTWARE�THAT�YOU�LL� USE�
EVERY�DAY�
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%OCUMENTATION� m �m �m �0�0
4PARSE
�BUT�READABLE�

'EATURES� m �m �m �m �0
%OES�WHAT�YOUiD�EXPECT�

1RICE�7ALUE� m �m �m �m �0
4EEMS�REASONABLE�ENOUGH��5RY�
PROGRAMMING�IT�YOURSELF�

0VERALL� RA TING � m �m �m �m �O
/OTHING�EISE�DOES�WHAT�1OWEMAVES�DOES
�
EVEN�THOUGH�IT�ISNiT�PERFECT�
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8 ORDWORTH� � �IS�MUCH�
MORE�THAN�JUST�A�
jWORD�PROCESSOR��� *T�
ENABLES�YOU�TO�

FORMAT�YOUR�DOCUMENTS�
PROFESSIONALLY
� INCORPORATE�GRAPHICS
�
CREATE�AN� INDEX�AND�TABLE�OF�
CONTENTS
�MAIL�MERGE
� AND�PRINT�OUT�
AT�EXTREMELY�HIGH�QUALITY�� -ETTERS
�
LEAFLETS
� BOOKS��MONOCHROME�AND�
COLOUR��DOT�MATRIX�AND�1OST4CRIPT�� �
8ORDWORTH�CAN�COPE�WITH�THEM�ALL�

/OW�THERE�ARE�CERTAIN�WORD�
PROCESSING�FEATURES�THAT�YOU�TAKE�FOR�
GRANTED�� OBVIOUS�FACILITIES
� SUCH� AS�
THE�ABILITY�TO�TYPE�NORMAL� AND�
jALTERNATIVEk� CHARACTERS�ON�THE�
KEYBOARD��5HEN�OF�COURSE�THEREkS�
CUTTING
�COPYING�AND� PASTING�BLOCKS�
OF�TEXT
�WITHIN�A�SINGLE�DOCUMENT�AND�
BETWEEN�MULTIPLE�DOCUMENTS
�
AUTOMATIC�WORDWRAP�TO�SAVE�YOU�
PRESSING�THE� <3ETURN>� KEY�AT�THE�END�
OF�EVERY�LINE
� AND�THOSE�SIMPLE�BUT�
UNDENIABLY�POPULAR�TEXT�STYLES�OF�
PLAIN
� BOLD
� ITALICS�AND�UNDERLINE�

8ORDWORTH�CAN�DO�ALL� THIS�
COMMONPLACE�WORD� PROCESSING�STUFF
�
SO�WE�WON�T�WASTE�TIME�GOING� INTO�
DETAIL� ABOUT�IT�

*NSTEAD
� LETkS�DIVE�RIGHT� IN�AT�THE�
DEEP�END�AND�TAKE�A� LOOK�AT�
8ORDWORTH�S�SUPPORT�FOR�FONTS�

2&0##
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8ORDWORTH�IS�A�8:4*8:(�WORD�
PROCESSOR�� �8HAT�:OU�4EE� *S�8HAT�
:OU�(ET�� �SO�THE�FONT�YOU�USE�ON�THE�
SCREEN� LOOKS�JUST�LIKE�THE� FONT�THAT�
GETS�PRINTED��5HE�FIRST�VERSION� OF�
8ORDWORTH�SUPPORTED�"MIGA�
BITMAPPED�FONTS�AND�MANY�FONTS�THAT

���COLUMNS�PER�PAGE�MEAN�THAT�VERY�
SOPHISTICATED� LAYOUTS�ARE�NOW�
POSSIBLE�W ITH�8ORDWORTH�

WERE� RESIDENT�INSIDE�PARTICULAR�
PRINTERS��VERSION���ALSO�SUPPORTS�
"('"�$OMPUGRAPHIC�FONTS�

'IRST�A�FEW�WORDS�ABOUT�"MIGA�
BITMAPPED�OR� jSCREENk� FONTS
�
BECAUSE�THE�WAY�8ORDWORTH�USES�
THESE�HAS�CHANGED�� *T�USED�TO�
EMPLOY�SOME�SCALING�UP�AND�DOWN�
WIZARDRY�TO� PRINT�THESE� LOW�RESOLUTION�
SCREEN�FONTS�AT�HIGH� RESOLUTION
� BUT�
THE� INCLUSION�OF�$OMPUGRAPHIC�
SUPPORT�HAS�MADE�THIS� j6LTRAPRINTk�
FEATURE�REDUNDANT�

8ORDWORTH�NOW�SUPPORTS�
$OLOR'ONTS
�THE�SAME�KIND�OF�MANY��
COLOURED� BITMAP�FONTS�THAT�%ELUXE�
1AINT�CAN�USE��0NE� IS�SUPPLIED
�MORE�
ARE�AVAILABLE��8ORKBENCH� �� AND���
DIRECTLY�SUPPORT�$OLOR'ONTS
� BUT�
8ORKBENCH�����USERS�WILL� NEED�TO� RUN�
THE�$OLOR'ONT�PROGRAM�THAT�COMES�

WITH�%ELUXE�1AINT�� �IT�
ISNkT �SUPPLIED�WITH�
8ORDWORTH�ITSELF�

"MIGA�BITMAPPED�
FONTS
� INCLUDING�
$OLOR'ONTS
�WILL� PRINT�
OUT�AT�THEIR�LOW�SCREEN�
RESOLUTION�� �IN�OTHER�
WORDS
�WITH�JAGGED�
EDGES�� *F�YOU�WANT�
HIGH� RESOLUTION�TEXT�
OUTPUT�OF�SCREEN� FONTS�
YOU� USE�THE�
$OMPUGRAPHIC�
jOUTLINEk� FONTS�

8ORDWORTH���COMES�WITH� A�GOOD�
SELECTION�OF�$OMPUGRAPHIC�FONTS��
5HEREkS�1ALACIO�AND� #ENGUIAT�#OOK


TWO�SERIF�FONTS�THAT�ARE�GOOD�FOR�BODY�
TEXT��4HANNON� #OLD
�WHICH� IS�GOOD�FOR�
HEADINGS�� 6NIVERS�.EDIUM�AND�
6NIVERS�.EDIUM�$ONDENSED
� HANDY�
FOR�SUBHEADINGS��THE� NON�PROPORTIONAL�
TYPEWRITER�LIKE�$OURIER�FOR�ANY�TEXT�
WHERE�EVERY�CHARACTER�NEEDS�TO�BE�
THE�SAME�WIDTH�� A�FANCY�SERIF�FONT�
CALLED�(OUDY�)ANDTOOLED
� IDEAL�FOR�
LEAFLETS�� A�COUPLE�OF�SCRIPT�FONTS

1ARK�"VENUE�AND�4IGNET�3OUNDHAND
�
THAT�EMULATE�HANDWRITTEN�TEXT�AND�
ARE�GOOD�FOR�INVITATIONS�AND�THE� LIKE��
FOUR�MATHS�SYMBOLS�AND�THREE�
DINGBATS�SYMBOLS�FONTS�� PLUS� *#.�1$�
VERSIONS�OF�$OURIER�AND�#ENGUIAT�
#OOK�THAT�CONTAIN�THE�STANDARD�1$�
LINE�AND�BOX�DRAWING�CHARACTERS�

5HAT�S�AN� IMPRESSIVE� ���
$OMPUGRAPHIC�TYPEFACES�ALL�TOLD�

$-,2�12'!�4-7�%#
#Y�DEFAULT�THESE�FONTS�ARE�KEPT�IN�
8ORDWORTH�S�OWN� *NTELLIFONT�DIRECTORY
�
AND�FILE�SIZES� RANGE�FROM�ABOUT
��
���� BYTES�TO�MORE�THAN����
����
BYTES��4O�YOU�CAN�SEE�THAT�IF�YOU�ARE�
WORKING�FROM�FLOPPIES�YOU� CAN�ONLY�
GET�A�FEW�FONTS�ON�A�DISK��8ORDWORTH�
WILL� ALLOW�YOU�TO� USE�MULTIPLE�
*NTELLIFONT�DISKS
� BUT�THE�MANUAL�
SUGGESTS�THAT�YOU�CREATE�A�FEW�DISKS�
THAT�CONTAIN�JUST�THE�FONTS�YOU�WANT�
TO�USE� IN�A�PARTICULAR�DOCUMENT
� AND�
STICK�TO�JUST�THE�ONE�DISK�FOR�THAT�
DOCUMENT��5HIS�SHOULD� AVOID�THE�
PROBLEM�THAT�IF�YOU� HAVE�THIS�FONT�ON�
THIS�DISK
� THAT�FONT�ON�THAT�DISK
�
ANOTHER�FONT�ON�ANOTHER�DISK
� AND�
THEN�USE�ALL�THREE�FONTS� IN�ONE�
DOCUMENT
�YOUkLL� BE�FOREVER�SWAPPING�
DISKS� LIKE�CRAZY�

)ARD�DRIVE�OWNERS�WONkT �SUFFER�
FROM�THIS�PROBLEM
� OF�COURSE
� AS�THEY�
CAN�CREATE�THE�ONE� *NTELLIFONT�
DIRECTORY�AND�PUT�EVERYTHING�IN�THERE�

5HE�$OMPUGRAPHIC�FONTS�THAT�
COME�WITH�8ORKBENCH���CAN�BE

( # � � ) - � # & � " # ( � ( # � � ) - � � �
*� THINK�IT kS�FAIR�TO�SAY�THAT�BUYING�A�WORD�
PROCESSOR�IS�A�MAJOR�PURCHASING�DECISION�FOR�MOST�
HOME�"MIGA�USERS��+UST�LIKE�A�CAR�OR�STEREO�
SYSTEM�� �OR�A�COMPUTER�FOR�THAT�MATTER�� �I T kS�
SOMETHING�YOUkLL�WANT�TO �BUY�ONCE
�AND�THEN�USE�
UNTIL� IT �WEARS�OUT�

/OW
� IF�YOU�BUY�A�CAR�WITHOUT�A�SUN�ROOF
�YOU�
CANkT�EXPECT�TO�BE�ABLE�TO�OPEN� THE�TOP� IN�THE�
SUMMER�� #UT�YOU�WOULD�HAVE�THOUGHT�ABOUT�THIS�
BEFORE�YOU�BOUGHT�THE�CAR��:OU�WOULD�HAVE�DECIDED�
WHETHER�YOU�WANTED�A�SUN�ROOF
� FOUND�OUT�HOW�
MUCH�EXTRA� IT�COSTS
� AND�THEN�MADE�UP�YOUR�MIND�
WHETHER�TO�PAY�FOR�IT�OR�NOT�� 4IMILARLY
� IF�YOU�BUY�A�
STEREO�SYSTEM�THAT�DOESN�T�HAVE�A�$%�PLAYER
�YOU�
CANkT �GO�BACK�TO�THE�SHOP�AFTERWARDS�AND�COMPLAIN�
THAT�IT�DOESNkT �PLAY�COMPACT�DISCS�

�j"HA�m� *� PRETEND�TO�HEAR�YOU�CRY
� lBUT�*�CAN�FIT�
A�SUN�ROOF� LATER�WHEN� *�CAN�AFFORD� IT
� AND
� IF�*�WANT�
ONE
� *� CAN�ALSO�BUY�A�SEPARATE�$%�PLAYER�AND�HOOK�
IT� INTO�MY�STEREO�SYSTEM��

:ES��YOU�CAN�� #UT� IF�YOU�BUY�A�WORD�PROCESSOR�
THAT�DOESN�T�DO�WHAT�YOU�WANT�IT�TO�DO
�YOU�CANkT�
BUY�JUST�AN�EXTRA� LITTLE�BIT�OF�A�PROGRAM� TO�MAKE� IT�
DO�WHAT�YOU�WANT�IT�TO�� /O
�YOU�HAVE�TO�BUY�
ANOTHER�COMPLETE�WORD�PROCESSOR
� OR�WAIT�	AND�
WAIT�AND�WAIT���
�AND�HOPE�	AND�PRAY
�THAT�THE�
DEVELOPERS�WILL� UPGRADE�YOUR�EXISTING�SOFTWARE�

$--*1�031&�', ���
4O
�DON�T�HURRY�YOUR�PURCHASE��5HINK�ABOUT�YOUR�
WORD� PROCESSING�REQUIREMENTS
� INVESTIGATE�WHAT�
YOU�CAN�AFFORD
� AND�THEN�BUY�YOUR�WORD� PROCESSOR�

"ND�YOU� SHOULDNkT �BE�FOOLED�BY�FANCY�LOOKS�OR�
EXTRAVAGANT�CLAIMS��.ANY�S�THE�MUG�WHO�HAS�
BOUGHT�A�SECOND�HAND�CAR�BECAUSE�l IT�S�NICE�AND�
SHINY�AND�GOT�A� LOVELY�CLEAN�ENGINE�THAT�GOES� LIKE�
THE�CLAPPERSm�� �ONLY�TO�DISCOVER�TWO�WEEKS�AFTER�
BUYING�IT�THAT�THE�STEERING�ROD�S�BENT
�THERE�S�A�
HOLE� IN�THE�FLOOR
� AND�THAT� IT�DRINKS�MORE�OIL�AND�
WATER�THAN�PETROL�

"LONG�WITH�WHAT�YOU�WANT�TO�DO�WITH�YOUR�WORD�
PROCESSOR
�YOU�HAVE�TO�CONSIDER�YOUR�SYSTEM�SETd
UP�� *F�YOU�ARE�CONSIDERING�BUYING�A�WORD�PROCESSOR�
THAT�SAYS� IT�REQUIRES��.B�OF�MEMORY
� AND�YOU�VE�
ONLY�GOT��.B
�THEN�YOU�HAVE�TO�ADD�THE�COST�OF�
�.B�OF�MEMORY�TO�THE�COST�OF�THE�WORD� PROCESSOR��
*F�THE�WORD�PROCESSOR�IS� REALLY�POWERFUL�AND�COMES�
ON�UMPTEEN�DISKS
� AND�YOUkVE�ONLY�GOT�A�SINGLE�
DISK�DRIVE
�THEN�YOU�LL� HAVE�TO�CONSIDER�BUYING�AT�
LEAST�ONE�MORE�FLOPPY�DRIVE
�OR�PERHAPS�EVEN�A�
SMALL� HARD�DRIVE�FOR�EASE�OF�ACCESS�

"LL�THIS�SHOULD�BE�THOUGHT�ABOUT�BEFORE�BUYING�
THE�WORD� PROCESSOR��"FTER�TWO�WEEKS�OR�SO�OF�
INTENSIVE�USE
� IT�S�USUALLY�TOO� LATE�TO�COMPLAIN�THAT�
YOU�ARE�SICK�OF�SWAPPING�DISKS�OR�THAT�YOU�KEEP�
GETTING�l0UT�OF�MEMORYm�MESSAGES�� �YOU� SHOULD�
HAVE�BOUGHT�ANOTHER�WORD�PROCESSOR�THAT�DIDNkT�
DEMAND�SUCH�HEAVY� jSYSTEM� REQUIREMENTS��� #UT�
KEEP�IN�MIND�THAT�THIS�WILL�ALMOST�CERTAINLY�MEAN�
COMPROMISING�ON�FEATURES�
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(79->79;1�� �SUPPORTS�HIGH�QUALITY�
"('"�$OMPUGRAPHIC�FONTS
� AT�SIZES�
FROM���TO�����POINTS

USED��"LL�THAT�NEEDS�TO� BE�DONE� IS�TO�
COPY�THE� h�TYPEi� FILES�FROM�THE�
h'0/54�@#ULLET@0UTLINESi� DIRECTORY�
INTO�8ORDWORTH�S�*NTELLIFONT�DIRECTORY
�
AND�THEN� RUN�THE�SUPPLIED�
"('"INSTALL� PROGRAM�WHICH� UPDATES�
8ORDWORTH�S�FONT�LIST�

5HE�$OMPUGRAPHIC�FONTS�USED� BY�
(OLD�%ISK�PRODUCTS
� AND�THOSE�
CONVERTED�FROM�"DOBE�5YPE���WITH�
(OLD�%ISK�S�'ONT.ANAGER�PROGRAM
�
CAN�ALSO�BE�USED�� �YOU� NEED�TO�COPY�
THE� h�LIBi� FILES� INTO�THE� *NTELLIFONT�
DIRECTORY
� RUN�THE�"('"*NSTALL�
PROGRAM
� AND�AWAY�YOU�GO�

*F�YOU�DON�T�FANCY�DUPLICATING�
EVERY� h �LIBi� FILE� IN�YOUR�$('ONTS�
DIRECTORY
�THEN�YOU� CAN�SET�A�
8ORDWORTH�5OOL�5YPE�THAT�MAKES�THE�
PROGRAM� LOOK�IN� A�SPECIFIED� PLACE�FOR�
ITS�$OMPUGRAPHIC�FONTS�� *F�THE�FILE�
ENDS� IN� h �TYPEi 
� h�TYPi� OR� h �LIBi 
�
8ORDWORTH�WILL� RECOGNISE� IT�AS�A�
$OMPUGRAPHIC�FONT�DEFINITION�FILE�AND�
START�USING�IT�AS�SUCH�

'LOPPY�USERS�CAN�DO�ALL�THIS�AS�
WELL
� BUT�THE�PROCESS� ISN�T�QUITE�SO�
SIMPLE�AS�YOU� NEED�TO�MAKE�UP� LOTS�
OF�SPECIAL�DISKS��5HE�MANUAL�GUIDES�
YOU�THROUGH�THIS�PROCESS�

$)"/(*/(�:063�45:-&
5HE�$OMPUGRAPHIC�FONTS�WORK�WITH�
8ORKBENCH����
�8ORKBENCH���AND�
8ORKBENCH����"NY�SIZE�FROM���TO�����
POINTS�CAN�BE�USED� 	ABOUT� L�� � TH �OF�
AN� INCH�TO�ABOUT���� INCHES

� AND�THE�
STANDARD�STYLES�OF�PLAIN
� BOLD
� ITALIC�
AND�UNDERLINED� CAN�BE�APPLIED�TO� ANY�
OF�THEM��4O
� FOR�INSTANCE
� BY�APPLYING�
THE�BOLD�STYLE�TO�THE�4HANNON�#OLD�
FONT
�YOU�GET�A�4HANNON�#OLD#OLD�
FONT�� *TALICS� ARE�CREATED� BY�SIMPLY�
SLANTING�THE�FONT
� AND�THE�RESULT�OF�
APPLYING�THE� ITALIC�STYLE�TO�A�FONT�ISNiT�
THE� PROPER�ITALICISED�FONT�� 'OR�
INSTANCE
� APPLYING�THE� ITALICS�STYLE�TO�
5IMES� RESULTS� IN� A�SLANTED�5IMES�
3OMAN�FONT
�WHICH� IN�ALL� HONESTY�
LOOKS�NOTHING� LIKE�THE� PROPER�5IMES�
*TALIC�FONT�

'OR�PROPER�STYLES�YOU�NEED�THE�
PROPER�TYPEFACES
� BUT�THE�BOLDING�AND�
SLANTING�8ORDWORTH�DOES�SHOULD� BE�
MORE�THAN�GOOD�ENOUGH�FOR�ALL� BUT�
TYPESETTING�PERFECTIONISTS�

$OMPUGRAPHIC�
FONTS�USE�A� LOT�OF�
MEMORY��8ORDWORTH�
ITSELF�NOW�REQUIRES�AT�
LEAST����.B
�AND� IF�
YOU�ARE�GOING�TO�USE�
$OMPUGRAPHIC�FONTS�A�
LOT�THEN�ANOTHER�
���.B
�MAKING��.B� IN�
TOTAL
� IS�VERY� LIKELY�TO�
BE�NEEDED�

*F�YOU�WANT�AN�
ULTRA�FAST�SPELLING�
CHECKER�AND�THESAURUS�
AS�WELL
� ACHIEVED�BY�
DRAGGING�THE�DICTIONARY�

DRAWER�INTO�THE�3".�DISK
� THEN�WE�RE�
TALKING�ABOUT�A�MINIMUM�OF��.B�� *F�
ON�TOP�OF�THIS�YOU�WANT�MULTI�PAGE�
DOCUMENTS�THAT�INCORPORATE� LOTS�OF�
COLOURED� PICTURES
�WE�RE�UP�TO��.B�
AND�MORE
� �.B�OF�WHICH� HAD�BETTER�
BE�CHIP�OR� hGRAPHICSi�MEMORY�

%08/�.&.03:�-"/&
3EMEMBER�THAT�NOT�ONLY�DO�
$OMPUGRAPHIC�FONTS�AND�COLOURED�
GRAPHICS�TAKE�A� LOT�OF�MEMORY�TO�
DISPLAY�ON�THE�SCREEN
� BUT�THEY�TAKE�
EVEN�MORE�WHEN�YOU�WANT�TO�PRINT�
THEM
� ESPECIALLY�AT�HIGH� RESOLUTION�

8ORDWORTH� IS�UNRIVALLED� IN� ITS�
SUPPORT�FOR�PRINTER�FONTS�� �THOSE�
FONTS�THAT�ARE�BUILT� INTO�PRINTERS�WHEN�
YOU�BUY�THEM��5HE�ADVANTAGE�OF�
USING�PRINTER�FONTS� IS�THAT�THEY�PRINT

(79->79;1�WILL� RUN� IN�MEDRES�OR�
HIRES
� ON�THE�8ORKBENCH�OR�ON�A�
CUSTOM�SCREEN
� IN���TO����COLOURS

VERY�MUCH�MORE�QUICKLY
� AND�THEY�
USE�VERY� LITTLE�OF�THE�"MIGA�S�
MEMORY��5HE�DISADVANTAGES�ARE�THAT�
YOU�ARE� RESTRICTED�TO�THE�ONE
�TWO�OR�
HOWEVER�MANY�FONTS�THAT�ARE� INSIDE�
THE�PRINTER
� THAT�THEY�CAN�ONLY�BE�
PRINTED� IN�A�FEW�SMALL� SIZES
� AND�THAT�
YOU� CANNOT�MIX�PRINTER�FONTS�AND�
PICTURES� IN�THE�SAME�DOCUMENT�

/EVERTHELESS
�THERE�ARE�MANY�
OCCASIONS�WHEN� IT�WILL� BE�MUCH�MORE�
SENSIBLE�TO�USE�A�PRINTER�FONT�THAN�A�
$OMPUGRAPHIC�FONT��$URRENTLY�
8ORDWORTH�CLAIMS�TO� KNOW�ABOUT�THE�
INTERNAL� FONTS�OF�����MODELS�OF�
PRINTER
� INCLUDING�THE� )1�%ESK+ET�����
AND�-ASER+ETS��$ANON�BUBBLEJETS��
&PSON�-2������AND�-2������FONTS��
&SC1��	THE� NEW�&PSON�SCALABLE

FONTS
��"MSTRAD� -2������� ,YOCERA� h'i�
SERIES�� /&$�1��AND� 1�����
1ANASONIC�,91�����
� ,91�����
�
,91�����
� ,91������AND�,91�������
AND�4TAR�-$�MODELS�

5HE�8ORDWORTH� INSTALLATION�
PROCESS�ASKS�YOU�TO�PICK�OUT�YOUR�
MODEL�OF�PRINTER�FROM� A� LIST�OF�MORE�
THAN����
� AND�THE�CORRECT�FONTS�AND�
PRINTER�DRIVER�ARE� INSTALLED� FOR�YOU�

.*9*/(�"/%�."5$)*/(
$HOPPING�AND�CHANGING�BETWEEN�
PRINTER�FONTS� IN�YOUR�DOCUMENT� IS�A�
SIMPLE�MATTER�OF�HIGHLIGHTING�TEXT�AND�
SELECTING�THE� REQUIRED� FONT�FROM�THE�
LIST��5HERE�ARE�NO� RESTRICTIONS��YOU�
CAN�USE�ALL�OF�YOUR�PRINTERiS� INTERNAL�
FONTS�ON�ONE� PAGE� IF�YOU� LIKE
�
PROVIDED
� OF�COURSE
� THAT�8ORDWORTH�
HAS�SCREEN� EQUIVALENTS�

#UT�YOU�CANiT �MIX�PRINTER�FONTS
�
AND�$OMPUGRAPHIC�"MIGA�FONTS� IN�
THE�SAME�DOCUMENT�� *N�FACT�
8ORDWORTH� IS� INTELLIGENT�INASMUCH� AS�
IT�WILL� LOOK�AT�THE�CURRENTLY�SELECTED�
PRINT�METHOD�� �/ORMAL
� *NTERNAL�
1RINTER�'ONTS�OR�1OST4CRIPT�� �AND�WILL�
NOT� LET�YOU� SELECT�A�TYPE�OF�FONT�THAT�
CANNOT�BE�PRINTED� USING�THAT�PRINTING�
METHOD�� 4O� IF�THE�/ORMAL� 	OR�WHAT�
USED�TO�BE�CALLED� hGRAPHICS�
�PRINTING�
METHOD� IS�CURRENTLY�SELECTED�YOU�
CANNOT�USE�PRINTER�OR�1OST4CRIPT�
FONTS
� ONLY�$OMPUGRAPHIC�OR�"MIGA�
FONTS�� IF� h*NTERNAL� 1RINTER�'ONTSi� IS�

SELECTED
�8ORDWORTH�
WILL� ONLY� LET�YOU�USE�
PRINTER�FONTS��5HE�
SAME�APPLIES�FOR�
1OST4CRIPT
� FOR�WHICH�
YOU�CAN�SELECT�ANY�OF�
THE� �CLASSIC��� i�
1OST4CRIPT�FONTS�

"�SMALL� POINT�
HERE��8ORDWORTH�
SUPPLIES�A�)ELVETICA�
/ARROW�1OST4CRIPT�
SCREEN�FONT
�WHEREAS�
SOME�1OST4CRIPT�
PRINTERS� USE�)ELVETICA�
$ONDENSED��5HESE�
TWO�FONTS�ARE�NOT�THE�

SAME��THEY�HAVE�DIFFERENT�WIDTHS�
	AND
� OF�COURSE
�DIFFERENT�NAMES

� SO�
1OST4CRIPT�PRINTERS�WITH�)ELVETICA�
$ONDENSED�WILL� LOSE�THE�USE�OF�THREE�
FACES�� �THE�PLAIN
� BOLD�AND� ITALIC�
VERSIONS�OF�THAT�FONT�� 1ERHAPS�%IGITA�
SHOULD�CONSIDER�SUPPLYING�A�
)ELVETICA�$ONDENSED�AS�WELL 

(3"1)*$�&9".1-&4
8ORDWORTHiS�GRAPHICS�FACILITIES�ARE�
NOTHING�SPECIAL�� #UT�THERE�ARE�
ENOUGH�FEATURES�TO�ENABLE�YOU�TO�
SPRUCE�UP�YOUR�DOCUMENTS�WITH�
PLENTY�OF�PICTURES�AND�DIAGRAMS�

5HOSE�FEATURES� HAVENiT �CHANGED�
MUCH�FROM�VERSION� ���5HE� *''�*-#.�
FILE�FORMAT�IS�SUPPORTED
� OF�COURSE
�
FROM� ��COLOUR�UP�TO�)".�	�
����
COLOURS

� BUT����BIT�SUPPORT�IS�NOT�YET�
IMPLEMENTED� 	THEYiRE�WORKING�ON� IT
��
4UPPORT�FOR�1$9
� #.1�AND

&NCAPSULATED�1OST4CRIPT�	&14
�
GRAPHICS�HAS�BEEN� IMPLEMENTED
�
ALTHOUGH�THE� LATTER�FORMAT�CANNOT�BE�
DISPLAYED�ON�SCREEN�AND�CAN�BE�
PRINTED� ONLY�ON�1OST4CRIPT�PRINTERS�

"NY�GRAPHIC�YOU� LOAD�GETS�
CONVERTED�TO�THE�SAME�NUMBER�OF�
COLOURS�AS�THE�CURRENT�SCREEN�MODE�
*F�YOUiRE�WORKING�IN���COLOUR�MODE�
AND�YOU� LOAD�A�SEXY�)".� PICTURE
�
DONiT �EXPECT�THE� RESULT�TO�BE�WORTH�
LOOKING�AT�ON�THE�SCREEN�� /OR�WHEN�
PRINTED
� BECAUSE�8ORDWORTH�PRINTS�
EXACTLY�WHATiS�ON�THE�SCREEN�

5O�USE�AND� PRINT�MULTI�COLOURED�
PICTURES�YOU� NEED�TO�WORK� IN���COLOUR�
OR����COLOUR�MODE��8ORDWORTH�
CONVERTS�THE�PALETTE�AND� IS�ABLE�TO�
CHANGE�COLOURS������OF�ITS�OWN�
PALETTE�TO�THOSE�USED�MOST�IN�THE�
GRAPHIC�� *F�YOU� LOAD�ANOTHER�GRAPHIC�
THAT�HAS�A�DIFFERENT�PALETTE
�THEN�YOU�
CAN�ASK�8ORDWORTH�TO�USE�THIS�NEW�
PICTURE�S� PALETTE
� BUT�THEN� THE�
COLOURS� IN�THE�PREVIOUS�GRAPHIC�WILL�
GET�ALTERED�TO�THE� NEW�ONES
�WHICH�
WILL�MAKE� IT�LOOK�REALLY�WEIRD�

5HERE� IS� A�3EMAP�FACILITY�WHICH�
WILL� ATTEMPT�TO� BUILD� A�COMPROMISE�
PALETTE��4OMETIMES�THIS�WORKS�WELL
�
PARTICULARLY�FOR�MONOCHROME�OUTPUT
�
BUT�ON�THE�WHOLE�YOU�END�UP�WITH�TWO�
BAD�PICTURES� INSTEAD�OF�ONE�GOOD�ONE�
AND�ONE�BAD�ONE�

803%4�"/%�1*$563&4
4O
� TO�USE�COLOURED�GRAPHICS� IN�
8ORDWORTH�PROPERLY�IT iS�BEST�TO�
CREATE�THEM�ALL�WITH�THE�SAME�
PALETTE�� #ASICALLY
�YOU� SHOULD�
EXPERIMENT�TO�WORK�OUT�THE���OR����
SCREEN� COLOURS�THAT�PRINT�BEST�ON�
YOUR�PRINTER
� AND�STICK�TO�THOSE�

'OR�MONOCHROME� PRINTOUTS�YOU�
COULD�USE�%ELUXE�1AINT�OR�A�GRAPHICS�
CONVERSION� PACKAGE�TO�CONVERT�ALL�
YOUR�PICTURES�TO�THE�SAME����SHADES�
OF�GREY��"ND�WITH� BLACK�AND�WHITE�CLIP�
ART�THERE� IS�NO�COLOUR�CONFLICT�
PROBLEM
� OF�COURSE�

8ORDWORTH�IS�ABLE�TO� RUN�TEXT�
AROUND� A�GRAPHIC�� EITHER�THE�VERTICAL�
LEFT�OR�RIGHT�EDGE�OF�THE�WHOLE�
GRAPHIC��"LTERNATIVELY
� THE�BACKGROUND�
COLOUR�	COLOUR��
�CAN�BE�SET�TO�
TRANSPARENT�SO�THAT�TEXT�CAN� RUN�
AROUND�THE�CONTOURS�OF�THE�DRAWING��
5HE�DISTANCE� INSERTED�BETWEEN�THE�
GRAPHIC�AND�THE�TEXT�� �THE� hSTANDOFFi
� �CAN�BE�ALTERED�TO�SUIT�

5HE�ONLY�NEW�ADDITIONS�TO�THE�
GRAPHICS�FACILITIES� IN�VERSION���ARE�
THE�FILE� LINKS�� )ERE�YOU�HAVE�THREE�
OPTIONS�� HOT
� COOL
� OR�NO� LINK�

/O� LINK�MEANS�THAT�THE�GRAPHIC�
WILL� BE� LOADED� AS�NORMAL
� CONVERTED�
TO�AS�MANY�COLOURS�AS�THE�CURRENT�
SCREEN�MODE�ALLOWS
� AND� SAVED�
PERMANENTLY�WITHIN�THE�DOCUMENT�

5HE�MAGIC�HAPPENS�WHEN�YOU�
SELECT�THE�BUTTON�THAT�CREATES�A�HOT�
LINK�BETWEEN�THE�DOCUMENT�AND�THE�
GRAPHICS�FILE��5HE�FILE� IS� LOADED
�
CONVERTED� AND�DISPLAYED� AS�NORMAL
�
BUT�WHEN�YOU� SAVE�THE�DOCUMENT�THE
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8ORDWORTH�SCREEN� IMAGE�OF�THE�
GRAPHIC� IS�DISCARDED�AND�ONLY�THE�
PATH�AND�FILENAME�OF�THE�GRAPHIC� IS�
SAVED�� 6PON� LOADING�THAT�DOCUMENT�
AGAIN
�8ORDWORTH�WILL�FIRST�LOAD� THE�
DOCUMENT
�THEN�TRUNDLE�OFF�AND� LOOK�
FOR�THE�GRAPHIC�AND� LOAD�THAT�

$ANkT �SEE�THE� POINT �"H
� COME�
HERE
� THEREkS�MORE�� 4AY�YOU� LOAD�THE�
GRAPHIC� INTO�8ORDWORTH�AND�YOU

j)OT�LINKSk�MEAN�THAT�ANY�CHANGES�
MADE�TO�A�GRAPHIC�ARE�AUTOMATICALLY�
UPDATED� IN�8ORDWORTH

SUDDENLY�SEE�THAT� ITkS�NOT�QUITE� RIGHT��
/ORMALLY�YOU�WOULD�HAVE�TO�DELETE�
THE�GRAPHIC�FROM�THE�DOCUMENT
� RUN�A�
PAINTING�PACKAGE
� LOAD�THE�GRAPHIC
�
ALTER� IT
� SAVE� IT
� AND�THEN� RE�LOAD� IT�
INTO�8ORDWORTH�AGAIN�

8OULDNkT �IT�BETTER�IF�YOU� COULD�
SIMPLY�LEAVE�THE�GRAPHIC�WHERE� IT�IS�
IN�8ORDWORTH
� RUN�THE�PAINTING�
PACKAGE
� ALTER�THE�GRAPHIC
� SAVE� IT
�
AND�HAVE� IT�AUTOMATICALLY�RE�LOAD� INTO�
8ORDWORTH �:ES� IT�WOULD
� AND�THAT�S�
WHAT�THE� HOT�LINK�DOES�

*T�DOESNkT �REQUIRE�"3EXX
� NOR�
DOES� IT� REQUIRE�THE�PAINTING�PACKAGE�
TO�HAVE�AN�"3EXX�PORT�OR�ANY�OTHER�
SPECIAL�FEATURE
� NOR�DOES� IT�REQUIRE�
ANY�OTHER�SPECIAL�THIRD�PARTY�
SOFTWARE�� *T�DOES� REQUIRE�8ORKBENCH
�� BECAUSE�THIS� jHOT� LINKS�� FEATURE� IS�
SOMETHING�THAT�HAS�BEEN�BUILT� INTO�
THE�NEW�"MIGA�OPERATING�SYSTEM��
4URPRISINGLY
� NOT�MANY�DEVELOPERS�
KNOW�ABOUT� IT�� �8ORDWORTH�� �IS�ONE�
OF�THE�FIRST�PRODUCTS�TO�USE� IT�
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:OU�DON�T�HAVE�TO�MULTITASK�FOR�THE�
HOT� LINK�TO�WORK�� *F�YOU�VE�USED� A�
PARTICULAR�GRAPHIC� IN� A�8ORDWORTH�
DOCUMENT�AND�SOME�TIME� LATER�YOU�
DECIDE�TO�ALTER�THAT�GRAPHIC
� THEN�THE�
NEXT�TIME�YOU� LOAD�8ORDWORTH�AND�
THE�DOCUMENT�THE� jLATEST�VERSIONk� OF�
THE�GRAPHIC�WILL� BE� LOADED�� �PROVIDED�
THAT�YOU�SAVED� IT�WITH�THE�SAME�PATH�
AND�FILENAME�AFTER�ALTERING�IT�� *F�A�
GRAPHIC� IS� NOT�SAVED�AS�PART�OF�AN�
ACTUAL� DOCUMENT�THIS�WOULD� HAVE�
HAPPENED� ANYWAY
�OF�COURSE�� *kM�
MERELY�POINTING�PUT�THAT� IT�DOESNkT�
MATTER� IF�YOU�DO� IT�THAT�WAY�

)OWEVER
� IF�YOU� CHANGE�THE�PATH�
OR�FILENAME
�OR�DELETE�THE�GRAPHIC
�
THEN�8ORDWORTH�WILL� NOT�BE�ABLE�TO�REd

LOAD� IT�AND�YOUkLL�END� UP�WITH� A�
DOCUMENT�WITH�NO�PICTURE��:OUkLL�
HAVE�TO� RE�LOAD� IT�MANUALLY
� UNLESS�OF�
COURSE�YOU�VE�DELETED� IT
� IN�WHICH�
CASE�YOU�LL� HAVE�TO�DRAW�IT�AGAIN��
4ERVES�YOU� RIGHT�FOR�BEING�SO�STUPID�

5HE�COOL� LINK� IS� LIKE�THE�HOT� LINK�
IN�THAT�THE�GRAPHIC� IS� NOT�SAVED�AS�
PART�OF�THE�DOCUMENT
� BUT�THIS�TIME�
ANY�CHANGES�MADE�TO�THE�GRAPHIC�

WHILE�MULTITASKING�A�
PAINTING�PACKAGE�WITH�
8ORDWORTH�WILL� NOT�BE�
AUTOMATICALLY�
REFLECTED�ON�THE�
8ORDWORTH�SCREEN�
AFTER�SAVING� IT��0F�
COURSE
� IF�YOU� CHANGE�
A�COOL�LINKED�GRAPHIC�
AND�SAVE� IT�WITH�THE�
SAME� NAME
� THE�NEXT�
TIME�YOU� LOAD�THE�
DOCUMENT�THE�
CHANGED�GRAPHIC�GETS�
LOADED�WITH� IT
�JUST�AS�
WITH� A�HOT�LINKED�ONE�
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8ORDWORTH�S� LAYOUT�AND� FORMATTING�
FEATURES� REVOLVE�AROUND�A�COUPLE�OF�
REQUESTERS
� A�FEW�TOOLS� IN�THE�TOOL�
BAR
� AND�THE�HORIZONTAL� RULER�

5HE�1AGE�-AYOUT�REQUESTER�
CONTAINS�SIX�SIZES�OF�PAPER��"�
�"�
�
"�
� 64�-EGAL
� 64�-ETTER
� AND�8IDE�
5RACTOR
� PLUS�A�$USTOM�BUTTON�WHICH

$HANGES�TO�PARAGRAPH�FORMATS�CAN�
BE�MADE� IN�THIS� REQUESTER
� FROM�THE�
TOOL� BAR
�OR�ON�THE�RULER�LINE

ALLOWS�YOU�TO�ENTER�PAGE�SIZES� UP�TO
�����BY������ INCHES�� 	.EASUREMENTS�
CAN�BE�SPECIFIED� IN� INCHES
�
CENTIMETRES
� PICAS
� POINTS
� PIXELS
�
���PITCH
� ���PITCH� AND����PITCH�

)ERE�YOU�ALSO�ENTER�YOUR�MARGIN�
DIMENSIONS
� INCLUDING�THOSE�FOR�
HEADERS�AND� FOOTERS��"�'ACING�1AGES�
OPTION�ENABLES�YOU�TO�HAVE�MIRROR��
IMAGE�MARGINS�FOR� LEFT�HAND�AND�
RIGHT�HAND�PAGES�

5HE�$OLUMNS�GADGETS�ARE�NEW�
ADDITIONS�TO�VERSION����:OU�CAN�
SPECIFY�UP�TO����COLUMNS
� PLUS�THE�
jGUTTERk�DISTANCE�THAT�SHOULD� PLACED�
BETWEEN� EACH��5HESE�ARE� jSNAKINGk�
COLUMNS
� NEWSPAPER�STYLE�� �ALL�THE�
WAY�DOWN�ONE
� THEN�UP�TO�THE�TOP�OF�
THE� NEXT
� AND�SO�ON�

5HIS�ARRANGEMENT� IS�FINE�FOR�
CERTAIN�APPLICATIONS�� �DESIGNING�
NEWSLETTERS
�FOR�INSTANCE�� �BUT� ISNkT�
PARTICULARLY�CONVENIENT� IF
� SAY
�YOU�
ARE�WRITING�A�SCRIPT
� AND�OFTEN� NEED�
TO�SWITCH�BETWEEN� ADJACENT�COLUMNS��
5HIS�MAY�NOT�BE�A�FEATURE�THAT�IS� IN�
MASS�DEMAND
�BUT� IT�DOES�MEAN�THAT�
THERE�ARE�BETTER�"MIGA�WORD�
PROCESSORS�THAN�8ORDWORTH�FOR�
WRITING�AND�FORMATTING�SCRIPTS�

5#*!-+#�$-0+�21
8ITH�YOUR�PAGE� LAYOUT�DECIDED�YOU�
CAN�BEGIN�TO�FORMAT�YOUR�TEXT�

&VERY�PARAGRAPH�MAY�HAVE� ITS�
OWN�FORMAT�� �A� PARAGRAPH�BEING�THE�
TEXT�BETWEEN�TWO�CARRIAGE� RETURNS��
8ITH�THE�TEXT�CURSOR�SITTING�ANYWHERE�
IN�A� PARAGRAPH
� MARGIN
� INDENTATION�
AND�TAB�SETTING�CHANGES�MADE�ON�THE�
RULER�AFFECT�THAT�ENTIRE� PARAGRAPH�� #Y�
DRAGGING�A�BLOCK�OVER�MORE�THAN�ONE�
PARAGRAPH
� CHANGES�CAN�BE�MADE�TO�
CHUNKS�OF�TEXT
� OR
� OF�COURSE
� THE�
ENTIRE�DOCUMENT��"�PARAGRAPH�FORMAT�
CAN�BE�COPIED� AND�APPLIED�TO�ANOTHER�
PARAGRAPH�OR�BLOCK�OF�PARAGRAPHS�

5HE�DETAILS�OF�A� PARAGRAPH�FORMAT�
ARE�QUITE�SOPHISTICATED�� -EFT�AND�
RIGHT�INDENTS�CAN�BE�SET
� PLUS�A�
SPECIAL� LEFT� INDENT�FOR�THE�FIRST� LINE�OF�
A�PARAGRAPH�� LEFT
� RIGHT
� CENTRE�AND�
DECIMAL�TABS�CAN�BE�PLACED�ON�THE�
RULER�WITH�A�CLICK�OF�THE�MOUSE��
JUSTIFICATION� CAN�BE� LEFT
� RIGHT
� CENTRED�

OR�FLUSH�� LINE�SPACING�
CAN�BE�ANYTHING�FROM�
��TO�����POINTS�� AND�
EXTRA� SPACE�CAN�BE�
SPECIFIED�BEFORE�
AND�OR�AFTER�ANY�GIVEN�
PARAGRAPH�

"LL�THESE�SETTINGS�
ARE�MADE�EITHER�FROM�
THE�TOOL� BAR
� ON�THE�
RULER
� OR�FROM�A�
1ARAGRAPH� 'ORMAT�
REQUESTER��"�NEW�
ADDITION�TO�THIS�
REQUESTER�ALLOWS�
HYPHENATION�TO�BE�

SELECTED�OR�DESELECTED� FOR�EACH�
PARAGRAPH��8ORDWORTH�NOW�USES�THE�
1ROXIMITY�)YPHENATION�4YSTEM�FOR�
IMPROVED�ACCURACY�	WELL
�THATkS�WHAT�
IT�SAYS�HERE
�� #UT�YOU� STILL� CANkT�
CREATE� AN�EXCEPTIONS�DICTIONARY
� NOR�
SPECIFY�HOW�MANY�LETTERS�OF�A�WORD�
MUST�BE�TOGETHER�ON�A� LINE�BEFORE� A�
HYPHEN� IS�ALLOWED
� OR�HOW�MANY�LINES�
ON�THE�TROT�MAY�BE�HYPHENATED�

"H�YES
� AND�THERE� IS�NOW�A�
RUDIMENTARY� jWIDOWS�AND�ORPHANSk�
FEATURE�THAT
�WHEN�SELECTED
�WILL�
ENSURE�THAT�PARAGRAPHS�ARE�NOT�SPLIT�
OVER�PAGE�BREAKS�

.*�7',%�5'2&�2�%1
5HE�FONT
� STYLE�AND� COLOUR�OF�THE�TEXT�
DOES�NOT�FORM� PART�OF�THE� PARAGRAPH�
FORMAT�� 'ROM�A�DESKTOP�PUBLISHING�
POINT�OF�VIEW�THESE�DETAILS�WOULD�
NORMALLY�FORM� PART�OF�A�STYLE�FORMAT�
OR� jTAGk� AND�HELP�TO�SPEED�UP�THE

FORMATTING�OF�THINGS� LIKE�
SUBHEADINGS�� 'OR�EXAMPLE
� INSTEAD�
OF�HAVING�TO� HIGHLIGHT�EACH�
SUBHEADING�AND�THEN� CHOOSE�A�
TYPEFACE
� POINT�SIZE
� STYLE
� COLOUR
�
LINE�SPACING�AND�SO�ON
�YOU�MERELY�
CHOOSE�YOUR�PRESET� jSUBHEADINGk�
STYLE�TAG�FROM�A� LIST��TWO�CLICKS�
INSTEAD�OF�UMPTEEN�� *F�SOME�TIME�
LATER�YOU�DECIDE�YOU�WANT�TO�CHANGE�
THE�WAY�YOUR�SUBHEADINGS� LOOK
� THEN�
YOU� CHANGE�THE�DETAILS�OF�THE�
jSUBHEADINGk� STYLE�TAG�AND�ALL�THE�
SUBHEADINGS� IN�THE�DOCUMENT�THAT�
HAVE�THAT�STYLE�TAG�APPLIED�TO�THEM�
CHANGE� IN�ONE�FELL� SWOOP�� *� HOPE�THIS�
IS�A�FEATURE�%IGITA�WILL� CONSIDER�FOR�A�
FUTURE�VERSION�

5HERE�HAS�OBVIOUSLY�BEEN�SOME�
THOUGHT�ALONG�THESE� LINES�BECAUSE�
CHANGES�TO�THE�'IND�AND�3EPLACE�
REQUESTER�NOW�ALLOW�YOU�TO�SEARCH�
FOR�TEXT�THAT� IS�SET�IN� A�PARTICULAR�
TYPEFACE� IN�A� PARTICULAR�POINT�SIZE�
AND�CHANGE� IT�ALL�TO�ANOTHER�TYPEFACE�
IN�ANOTHER�POINT�SIZE��"�SMALL� STEP� IN�
THE� RIGHT�DIRECTION�

'URTHER�CHANGES�HAVE�BEEN�MADE�
TO�'IND�AND�3EPLACE�SO�THAT�YOU� CAN�
NOW�SEARCH�FOR�SPECIAL� CODES� IN�THE�
DOCUMENT�THINGS� LIKE�TABS
�CARRIAGE�
RETURNS
� TEXT�STYLES
� DATES
� OR�TIMES�

2�)#��� 0#�)
1AGE�BREAKS�CAN�BE�ENTERED� IN�ORDER�
TO�FORCE�TEXT�ON�TO�THE�NEXT�PAGE��
4IMILARLY
�COLUMN�BREAKS�CAN�BE�USED�
TO�FORCE�TEXT�INTO�THE�NEXT�COLUMN�

"�SPECIAL� CODE�FOR�THE�PAGE�
NUMBER�AND� PAGE�COUNT�CAN�BE�
ENTERED� INTO�THE�HEADER�AND�OR�
FOOTER
� BUT�NOT� IN�THE�DOCUMENT�
ITSELF�� 1AGE�COUNT� IS�THE�TOTAL� NUMBER�
OF�PAGES� IN�THE�DOCUMENT
� SO�YOU�
CAN� HAVE�SOMETHING� LIKE� l1AGE���OF�
��m� AT�THE�TOP�OR�BOTTOM�OF�EACH�
PAGE��5HERE�ARE�FIVE�NUMBERING�
STYLES�� ORDINARY�NUMBERS
� UPPERCASE�
3OMAN
� LOWERCASE�3OMAN
�
UPPERCASE� LETTERS
� OR� LOWERCASE�
LETTERS��5HE�STARTING�PAGE�NUMBER�OF�
EACH�DOCUMENT�CAN�BE�SPECIFIED
�
ALLOWING�YOU� TO� HAVE�THE�CHAPTERS�OF�
A�BOOK�AS�SEPARATE�DOCUMENTS�WHILE�
PRESERVING�THE�CORRECT�PAGE�NUMBERS�

5HEREkS� AN�OPTION�TO� HAVE�
DIFFERENT�HEADERS�AND�FOOTERS�FOR�
EVEN�AND�ODD� PAGES
� BUT�YOU�CANkT�
CHANGE�THE�TEXT�IN� A�HEADER�OR�FOOTER�
PART�WAY�THROUGH�A�DOCUMENT��5HE�
FIRST�PAGE�OF�A�DOCUMENT�CAN�BE�
PRINTED�WITHOUT�HEADERS�AND� FOOTERS�

5HE�CURRENT�TIME�AND�OR�DATE�CAN�
BE�ENTERED�ANYWHERE� IN�THE�
DOCUMENT
� HEADER�OR�FOOTER
� AND�SO�
CAN�AN� UPDATING�TIME�AND�OR�DATE��
5HIS� jUPDATINGk� OPTION�MEANS�THE�
TIME�AND�DATE�PRINTED� IS�THE�TIME�AND�
DATE�AT�THE�TIME�OF�PRINTING�AS�
OPPOSED�TO�THE�TIME�AND�DATE� AT�THE�
TIME�OF�WRITING��5HERE�ARE�FIVE�TIME�
AND����DATE�FORMATS�AVAILABLE�

&NDNOTES� 	NOTES�THAT�GET�PRINTED�
AT�THE�END�OF�THE�DOCUMENT
�ARE� NOW�
SUPPORTED�BUT�NOT�FOOTNOTES� 	NOTES

: � �+'%��1&-..#0�Z �'113#���� \ �(�,3�07� ����
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#IG�"LTERNATIVE�4CROLLER����������
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#ROADCAST�5ITLER�� ���������� ������
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*MAGINE�� �� �������������������� ������
.AXIPLAN�� �� �������������������� �����
.ORPH� 1LUS���/&8 ��������������
1ERSONAL�'INANCE�.ANAGER�1LUS��������
1ERSONAL�'ONT�. AKER�����������
1RESENTATION�. ASTE R�����������
1ROFESSIONAL�$ALC������������������
1RO�%RAW�� ���������������������� �����
3EAL��%�#EGINNERS��������� �����
3EAL�5HINGS���%OGS��������� �����
4CALA������������������������������ �����
5AKE�� �������������������������������������
7IDEO�% IRECTOR������������������ �����
7IDI�"MIGA� ��������������������� �����
7ISTA�1RO�� �����������������������������
9$"%���������������������������������
9$"%������������������������� ������

? ��.?-+>398+6
$OMPENDIUM�� ���������������������
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)I�4PEED�1ASCAL�������������������
)OME�"CCOUNTS�� ����������� �����
2UARTERBACK�� �� ��������������������
4 " 4 $ 7 � �����������������������������
5URBO�1RINT�1RO�� �� ��������� �����

�+<.A+</
%ATA�4WITCH����������������������������
,ICK�#ACK�WITH�����30.����������
$OLOURBURST�������������������� ������
�
�.B�3".�WITH�$LOCK���������
*NVISION�1 LUS�-IVE���������� ������
'LICKER�'IXER���"���������������
/AKSHA�.OUSE����������������� �����
0PTICAL�.OUSE������������������ �����
3ENDALE������INC�&XT�$ABLE���������
3OC(EN�(ENLOCK�������������������
3OC(EN�1LUS������������������ ������
3OC-ITE�% RIVE ������������������� �����
3OC,EY��������������������������� ������
1ODSCAT�(RAPHICS�5ABLET�����������
4TAR�-$����$OLOUR�1RINTER����������
4TAR-$�������.ONO�1RINTER����������
5OUCH�4CREEN�FOR�"MIGA���������
��#UTTON�5RACK�#ALL���������� �����
;YDEC�5RACKBALL���������������������
;YDEC�"MIGA�%RIVE���������� �����
;YDEC�"����.B�3".�$ARD�����������
;YDEC�"�����.B�3".�$ARD�����������
4HARP�+9����.ONO�4CARMER���������
4HARP�+9����$OLOUR�1RINTER�����������

�?=3-���$9?8.
"%�����4TUDIO����$ARD���������
"EGIS�4OUND�.ASTER�������������
"UDIO�&NGINEER�1LUS������������
.USIC�9�� �� ����������������������������
1RO�.IDI� *N TERFACE����������� �����
4TEREO�. ASTER������������������ �����
5ECHNO�4OUND�5URBO������������

�%"� ��(9<.:<9-/==38+
&XCELLENCE���������������������� �����
'INAL�$OPY�����/&8 �������������
,INDWORDS�� �� ������������������ �����
.INI�0 FFICE������������������������� �����
1AGE�4ETTER�� ������������������� �����
1AGE�4TREAM�� �� ����������� ������
1EN� 1 A L�����������������������������������
5HE�1UBLISHER���/&8 �����������
1ROTEXT�7 � �� ���������������������������
5RANSWRITE������������������������� �����
8ORDWORTH����� ��/&8������������
8ORKS�1LATINUM���������������������
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%GPQR�RGKC�?T?GJ?@JC�GL�RFC�4*��RFGQ�TGBCM�QFMUQ�WMS�CV?ARJW�FMU�RM�
MNCP?RC�?�KMBCK�DPMK�RFC�@CEGLLGLE��GR�QFMUQ�WMS�CV?ARJW�FMU�RM�
QCR�SN �RFC�QMDRU?PC��GR�QFMUQ�FMU�RM�JME�MLRM�@M?PBQ�� (R�CVNJ?GLQ�
RFC�H?PEML�GL�NJ?GL�$LEJGQF��QFMUQ�WMS�FMU�RM�BMULJM?B�DGJCQ�?LB�
ECR�RFCK�PSLLGLE�
�?LB�GR�AMKCQ�UGRF�����@M?PB�LSK@CPQ�DPCC��DMSP�

QMDRU?PC�N?AI?ECQ�DPCC�NJSQ�CVRP?�QNCAG?J�MDDCP�
������]��������]������

$LB�RFC�DPSQRP?RGML��QCLB�QR?KN�DMP�BCR?GJQ�MP�PGLE������������

�"(#$���� ���!$#���#�

���%+&.��1&+0&��#)'%+�#���
���,-�/&*���
����		
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/>;�?D<EHC7J?ED�F79A7=;�M;�M?BB�I;D:�OEK�M?BB�
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%O� YOU� WANT� TO� SEE� YOUR� CHILDREN� USE� THE� COMPUTER� FOR� SOMETHING�
OTHER�THAN�SHOOT�EM�UPS 
8OULD�YOU�LIKE�THEM�TO�USE�MORE�THAN�FOUR�KEYS�AND�A�JOYSTICK 
%O�THEY�GET�FED�UP�WITH�BEING� KILLED� OFF�WHILE�TRYING�TO�WORK�OUT�WHICH�
BUTTON�DOES�WHAT 

0>E��������������
 :R�HK�>O>GBG@

�HHF;>�2:EE>R�/H?MP:K>�F:R�A:O>�PA:M�RHN�:K>� EHHDBG@�?HK

$.6-�$���/79�26/795*;276�79�-2:3	�
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$6�".*("� AWARDED� s�ssss �".*("�'03."5� ���

_�����EACH���#UY���OR�MORE�FOR�ONLY�_��EACH���0VER������IMAGES�FOR�ONLY�_���
*NCLUSIVE�OF��ST�CLASS�1�1�

424� 1LEASE�MAKE�CHEQUES�10�S�PAYABLE�TO�"35803,4
	%EPT�"4H
� �
�1OND�7IEW
�8OOTTON
�6LCEBY
�4�)UMBERSIDE��%/����4'� d������������

&ACH�DISK�CONTAINS�BETWEEN�����AND�����ORIGINAL
�HIGH�QUALITY
�IMAGES�FOR�USE�WITH�"MIGA�ART�AND�%51�
PROGRAMMES���%ELUXE�1AINT
� 1AGESETTER
� 1RO�1AGE
� 1AGESTREAM
� 8ORDWORTH
� 1ENPAL�ETC�

��� 1ETS� 	��$ASTLES
�COTTAGES���$HURCHES� ���5REES�
��� 4IGNS���SYMBOLS� ���8ILD�"NIMALS� ��� 1REHISTORIC�-IFE�

���4IGNS���SYMBOLS�**� ���8EDDINGS���FAMILY�OCCASIONS

"44&.#-:

0!..��!�(+* +*� !�

�����;4�#.,99492�1<:8 �:?<�#.,990<
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�842,��0=6>:;�!?-74=3492���!,49>�!<:2�

m� �:.?809>=�0 2 9 - 0 �:?>;?>�,>�3423�<0��
>: �� 478 �:< �# Q # . FC I# �:?<���9:>
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"#065�.05034�"/%�4&/4034�"/%�)08�50�64&�5)&.�50�$0/530-�30#054�

1.!., 23$1('/43�.4/43�/.13
��.ODULAR�%ESIGN�	0NLY�BUY�WHAT�YOU�NEED]
� ���0UTPUTS
���*NPUTS
��0UTPUT��*NPUT
�.OTOR�%RIVER
�3ELAY�.ODULES
��"LL�MODULES�0PTO�ISDATED�TO�PROTECT�COMPUTER�
@�"LL�.ODULES�HAW�LED�TO�SHOW�0N�0FF�STATE
� �.ODULES�PLUG�INTO�SOCKETS�ON�MAIN�BOARD
o�4UPPLIED�WITH�DEMO�OF�3OBOMASTER�SOFTWARE

!.!., 2)$1�2.%36 1$







5HE�PORT�CAN�BE�PROGRAMMED�USING�#"4*$
�BUT�
THE�30#0."45&3�SOFTWARE�DOES�THE�HARD�WORK�
TOR�YOU�
'EATURES�INCLUDE
��UNIQUE
�EASILY�UNDERSTOOD�CONTROL�LANGUAGE�
��"LL�COMMANDS�PRESENTED�ON�SCREEN�
��.OUSE�INPUT�OF�COMMANDS
�	NO�TYPING

��$OMPREHENSIVE�ON�LINE�HELP�
� �%ETAILED�MANUAL�WITH�MANY�EX�

*/165�065165�1035�
065165�.0%6TI�
*/165�.0%6-&�
.0503�%3*7&3�
	1LEASE�STATE�VOLTAGE
�
3&-":�&95&/4*0/

��45"35&3,*5
	-IGHT
�TOUCH�SE�
30#0."45&3 40'58"3&

_�����
_����
_����

_�����

_����

_����
_�����

PHONE�FOR�DETAILS� �

���# 8�,.428�! "*�&4 1 -3$$
*F�YOU�ARE�NOT�SATISFIED
� RETURN�PRODUCT�WITHIN� ���
DAYS�FOR�REFUND

�'*."+"�,��'��(+��+,�-(�
��&&�����/�%()&�'-,�� .'"-�
 �� !�+-%�2�,�2�+��� �!.+�!

)!('�������������
%�'���0�1!�&��,%(. !�,%���%�

' , ) ( # 2 � 0 # $ ' * * 1
%MP�'/�#CQIHCR��"?LML��2R?P�NPGLRCPQ��

1CDGJJ�WMSP�A?PRPGBECQ�?R�JCQQ�RF?L�F?JD�NPGAC��
%PMK�MLJW�[������DMP���PCDGJJQ�
%SJJ�AMJMSP�NPGLRGLE�IGR�[������

.TCP����CVAGRGLE�AMJMSPQ�RM�AFMMQC�DPMK�
��������������������������������������	�����
. U U � 9 L � 3 U 7 � ����4KIPTON� 3OAD
� LLKLEY
�8EST�:ORKS� -4����)&
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3FCPC� ?PC� DMPRW� QGV� LCU� AMKK?LBQ� ?LB� DSLARGMLQ� RF?R�U GJJ� CL?@JC�
WMS� RM� UPGRC� NPMEP?KQ� RF?R� A?L� NJ?W� QMSLB� Q?KNJCQ� BGPCARJW� DPMK�
F?PB�BGQI��DJMNNW�BGQI�MP�KCKMPW�

3FGQ� GQ� ?L� CVRPCKCJW�KCKMPW� CDDGAGCLR�U?W� M D �NJ?WGLE� PC?J� QMSLB��
%MP�CV?KNJC�� G D �WMSP�QWQRCK�MLJW� F?Q����*��WMS� A?L� QRGJJ� NJ?W� ?L�
���*�Q?KNJC�DPMK�DJMNNW��.L�RFC�MRFCP�F?LB�UGRF�?�F?PB�BGQI��CVRP?�
KCKMPW� ?LB� ?L� ?AACJCP?RMP� A?PB�� #
2?K� @CAMKCQ� ?K?XGLEJW�
NMUCPDSJ��ECRRGLE�AJMQC�RM�"#�OS?JGRW�

 SBGMK?QRCP�DC?RSPCQ� ?PC� QSNNMPRCB� @W�#
2?K�� QSAF� ?Q� QCOSCLACQ�
UFGAF�K?IC� GR� NMQQG@JC� RM� NJ?W� N?PRQ� M D� ?� Q?KNJC� GL� ?� QCOSCLAC��
EGTGLE� RFC� GKNPCQQGML� M D� ?� KSAF� JMLECP� Q?KNJC� RF?L� GQ� ?ARS?JJW�
@CGLE�NJ?WCB�

 KMLE� RFC� K?LW� DC?RSPCQ� GL� #
2?K�� RFCPC� GQ� QSNNMPR� DMP� D?BGLE��
MTCPQ?KNJGLE��NJ?WGLE�P?U�MP�(%%�Q?KNJCQ�?LB�NJ?WGLE�AMKNPCQQCB�
Q?KNJCQ�

3FC� NMQQG@GJGRGCQ� DMP� SQGLE� #
2?K� ?Q� ?� RPSC� ,SJRGKCBG?� RMMJ� ?PC�
CLBJCQQ�

�*�M�SO�IMPRESSED�WITH�IT�THAT�*�M�USING�IT�IN�MY�NEXT�COMMERCIAL�RELEASE��:OU�REALLY�MUST�
SEE�IT�TO�BELIEVE�WHAT�IT�CAN�DO�TO�SAMPLES��� = �7SAICP���3 . 3  + + 8 � ,.2

�*F�YOU�ARE�WORKING�ON�ANYTHING�THAT�WILL�REQUIRE�A�GOOD�DEGREE�OF�SOUND�QUALITY
�AND�
OR�LOTS�OF�SAMPLES
�%�4AM�IS�FOR�YOU�m

 ?PML�%MRFCPEGJJ��3FC�. DDGAG?J� ,.2 �"+4! �-$6 2+$33$1

1RICE�ABOVE�INCLUDES�7"5�� 1LEASE�ADD_�����1�1�OUTSIDE�6,�
/JC?QC�K?IC�AFCOSCQ�N?W?@JC�RM�� 9 �2MDRU?PC��

 9 �2MDRU?PC��%1$$/.23��&+���	�� 2RMLCFMSQC��&+.2�� &+����!1�� 3CJ�������������
/0�45".1�3&26*3&%�
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"NNOYINGLY
�THE�HUGE�NON�DRAGGABLE�
THESAURUS�REQUESTER�WONiT �ALLOW�YOU�
TO�SEE�YOUR�WORD� IN�CONTEXT

THAT�GET�PRINTED� AT�THE�FOOT�OF�THE�
SAME�PAGE�AS�THE� �NOTABLE�� TEXT
��
&NDNOTES� ARE�NUMBERED�FROM���TO�/�
FOR�EACH�DOCUMENT
� SO�YOU�CANiT�
HAVE�MANY�SEPARATE�CHAPTER�
DOCUMENTS�AND�HAVE�A�WHOLE�
ENDNOTE�SECTION�AT�THE�END�OF�THE�
BOOK��:OU�D�NEED�TO�HAVE�AN�
ENDNOTE�SECTION�AT�THE�END�OF�EACH�
CHAPTER� INSTEAD�

&NDNOTES� ARE�MARKED� IN�THE�TEXT�
BY�A� RAISED�NUMBER�IN�THE�SAME�
TYPEFACE�AND�SIZE�AS�THE�CURRENT�FONT��
*TiS� UP�TO�YOU�TO�MAKE�SURE�THE� LINE�
SPACING� IS�GREAT�ENOUGH�TO�ALLOW�
ROOM�FOR�THE�RAISED�NUMBER�

'OR�EASY�REFERENCE
�THE�(OTO�
REQUESTER�NOW�ALLOWS�YOU�TO�JUMP�TO�
ANY�ENDNOTE�OR�NAMED�BOOKMARK
� AS�
WELL� AS�A�SPECIFIC� PAGE�NUMBER�

563/*/(�5)&�5"#-&4
5WO�WELCOME�NEW�FEATURES�ARE�THE�
ABILITY�TO�CREATE� INDEXES�AND�TABLES�
OF�CONTENTS�

*NDEX�MARKERS�CAN�BE� INSERTED�AS�
YOU�TYPE
� OR�YOU�CAN�FINISH�WRITING�
AND�THEN�GO�THROUGH�MARKING�ENTRIES�
LATER�IF�YOU� LIKE��5HERE� IS�A�FACILITY�TO�
INCLUDE�EVERY�OCCURRENCE�OF�THE�
MARKED�WORD�OR�PHRASE� IN�THE� INDEX
�
AND�ALONG�WITH�THE�MAIN� INDEX�ENTRY�
YOU�MAY�HAVE�TWO�SUBENTRY�LEVELS�

#EFORE�ACTUALLY�CREATING�THE� INDEX�
YOU�CAN� SPECIFY�WHETHER�YOU�WANT�
EVERY�SINGLE� PAGE�NUMBER�TO�BE� LISTED�
NEXT�TO�AN�ENTRY
� AND�WHETHER�THERE�
ARE�CONSECUTIVE�PAGE�NUMBERS�OR�
NOT��"LTERNATIVELY
�YOU�CAN�TELL� IT�TO�
USE� PAGE�RANGES
� SO�THAT� IF�AN� INDEX�
ENTRY� IS�ON�PAGES��
� ��AND���THE�
NUMBERS�WILL� APPEAR�IN�THE�FORMAT�
j����� INSTEAD�OF�AS� j�
�
�k �

"�TABLE�OF�CONTENTS�CAN�BE�
GENERATED� IN�MUCH�THE�SAME�WAY
�
COMPLETE�WITH� SUB�LEVELS�

5HE�THESAURUS�HAS�CHANGED�
SINCE�VERSION� ��� *TiS� NOW�THE�$OLLINS�
ONE�THAT�HAS���
����ENTRIES�AND
���
����CROSS�REFERENCES��0N�THE�
WHOLE�8ORDWORTHiS�THESAURUS� IS�A�
PLEASURE�TO�USE
� BUT�THE�BLEEDIN��
GREAT�REQUESTER�OBSCURES�ALMOST�THE�
WHOLE�OF�THE�SCREEN� SO�YOU�CAN�T�SEE�
YOUR�WORD� IN�CONTEXT�� %IGITA�SAYS� IT�
WILL� ADDRESS�THIS� PROBLEM
� PROBABLY�
FOR�THE�NEXT�UPGRADE�

5HE�SPELLING�CHECKER�IS�
THE�SAME�AS�BEFORE
� THE�
$OLLINS�.ERRIAM�8EBSTER�
���
����WORD�VERSION��8ORDS�
CAN�BE�EASILY�ADDED�TO�AND�
DELETED�FROM�A�SINGLE�USER�
DICTIONARY�� *F�*�WAS�BEING�REALLY�
PICKY� *iD�HAVE�TO�SAY�THAT�A�
LACKING�FEATURE� IS�THE�ABILITY�TO�
CREATE�SPECIALISED�USER�
DICTIONARIES�AND�TELL�
8ORDWORTH�WHICH�ONES�TO�USE�
WHILE�CHECKING�SPELLING�� *iD�
ALSO� LIKE�TO�SEE�A� hBATCHi�

SPELLING�MODE
� ALLOWING�THE�SPELLING�
CHECKER�TO�GO�RIGHT�THROUGH�A�
DOCUMENT�CHECKING�ALL�THE�WORDS
�
AND�THEN� PRESENT�ME�WITH�A� LIST�OF�
DUBIOUS� SPELLINGS�AT�THE�END�OF�
CHECKING�THE�WHOLE�DOCUMENT
� RATHER�
THAN�HAVING�TO�CORRECT�EACH�MISSPELT�
WORD�AS� IT�FINDS� IT�

5HE�SPELLING�CHECKER�WILL� PULL�YOU�
UP� IF�IT�FINDS�THE�SAME�WORD�TYPED�
TWICE� IN�A� ROW�� �A�COMMON�TYPO�� �BUT�
IT�DOES�NOT�CHECK�TO�MAKE�SURE�THAT�
THE� LETTER�FOLLOWING�A�FULL� STOP�AND�
ONE�OR�MORE�SPACES� IS� A�CAPITAL�
LETTER
� ANOTHER�COMMON�ERROR�

13*/54�$)"3.*/(
"FTER�WRITING�AND�FORMATTING�YOUR�
DOCUMENT
�YOUiLL�WANT�TO�PRINT� IT�

7ERSION���OF�8ORDWORTH�FEATURED�
A� PRINT� REQUESTER�THAT�HAD�SO�MANY�
BUTTONS�ON� IT�THAT�IT�COULD� HAVE�HELD�
ITS�OWN�AMONG�THE� KNOBS�AND� LEVERS�
IN�THE�4CIENCE�.USEUM�� #UT�NO�
LONGER
� THANK�HEAVENS�

1RINTING�IS�MUCH�SIMPLIFIED��5HREE�
METHODS�ARE�AVAILABLE�� /ORMAL� FOR

(79->79;1�� A: �1AGE�1REVIEW�HAS�
BEEN�SPEEDED�UP�WITH�THE�ADDITION�OF�
A�BLACK�AND�WHITE�MODE

$OMPUGRAPHIC�AND�"MIGA�FONTS�AND�
ANYTHING�THAT�HAS� PICTURES� IN� IT��
*NTERNAL� 1RINTER�FONT�� OR�1OST4CRIPT�

5HE�PRINTER�DRIVER�CAN�BE�ALWAYS�
BE�SELECTED�FROM�THE�4ETUP�
REQUESTER
�WHICH� IS� HANDY�IF�	LIKE�ME
�
YOU�TEND�TO�PRINT�TO�A� NUMBER�OF�
DIFFERENT�PRINTERS��5HIS�SAVES�YOU�
MUCKING�ABOUT�WITH�8ORKBENCH�
1REFERENCES�� %ENSITY�AND�4MOOTHING�
CAN�ALSO�BE�SELECTED
� PLUS�BLACK�AND��
WHITE
�$OLOUR�OR�(REY�PRINTING
� AND�
CONTINUOUS�OR�CUT�SHEET�PAPER�

"�NEW�FEATURE� IS�THE�1RINT�#ORDER��
5HIS� IS�FOR�PRINTERS�THAT�IMPOSE�THEIR

OWN�MARGINS� 	TOP
� BOTTOM
� LEFT�
AND�OR�RIGHT
� IN�ORDER�TO�FEED�THE�
PAPER�IN�OR�OUT
� OR
� LIKE� LASER�PRINTERS�
AND� INKJETS
� TO�PREVENT�TONER�OR�INK�
FROM�BEING�SPRAYED� INTO�THE� PRINTERiS�
INNARDS��0NCE�THESE�1RINT�#ORDERS�
ARE�SET�UP�FOR�YOUR�PARTICULAR�PRINTER�
	FROM�DETAILS�GLEANED�FROM�THE�
PRINTERiS�MANUAL
�8ORDWORTH�WILL� NOT�
LET�YOU�SET�PHYSICAL� PAGE�MARGINS�
THAT�CONFLICT�WITH�THEM�

5HIS�FEATURE�SHOULD� HELP�
ENORMOUSLY�WITH�ONE� PROBLEM�A� LOT�OF�
BEGINNERS�HAVE�� �THE�TOP� LINE�OF�
MULTI�PAGE�DOCUMENTS�BEING�PRINTED�
PROGRESSIVELY�LOWER�DOWN�THE�PAGE��
#UT�OF�COURSE�YOUiLL� ONLY�NOTICE�AN�
IMPROVEMENT� IF�THE�1RINT�#ORDERS�AND�
ON�SCREEN� PAGE�SIZE�AND�MARGINS�
HAVE�BEEN� SET�UP�CORRECTLY�

26"-*5:�$0/530-4
1RINT�QUALITY�WITH�THE�NEW�
$OMPUGRAPHIC�FONTS�SYSTEM�CAN�BE�
EXCELLENT
� BUT� IS� NECESSARILY�
DEPENDENT�UPON�THE�QUALITY�OF�YOUR�
PRINTER�� *N�OTHER�WORDS
�YOU� SHOULDN�T�
EXPECT�HIGH� QUALITY�PRINTOUTS�FROM�A�
��PIN� PRINTER�� �AT�LEAST����PINS�ARE�
REQUIRED�� 1RINTOUTS�FROM�����OR�����
DOTS�PER�INCH� INKJETS�AND� LASER�
PRINTERS� LOOK�SUPERB�� )AVING�SAID�
THAT
�WHATEVER�PRINTER�YOU� HAVE
�
USING�THE�$OMPUGRAPHIC�PRINT�
METHOD�AND�THE�%ENSITY�SET�TO���YOU�
ARE�ALWAYS�GOING�TO�GET�THE�HIGHEST�
QUALITY�PRINTOUTS�THAT�YOUR�PRINTER�CAN�
POSSIBLY�MANAGE�

5URBOPRINT�1ROFESSIONAL� AND�
$ITIZEN�1RINT�.ANAGER�OWNERS�WILL� BE�
ESPECIALLY�PLEASED�TO�HEAR�THAT

8ORDWORTH�WORKS�PERFECTLY�
WITH�THOSE�PROGRAMS
� ENABLING�
YOU�TO�ENHANCE�THE�OUTPUT�OF�
PICTURES�AS�WELL� AS�TEXT�

1OST4CRIPT�SUPPORT�IS�
RUDIMENTARY
� BUT�ADEQUATE�FOR�
WORD� PROCESSING�� 0UTPUT� IS�
MONOCHROME�ONLY
� AND�CAN�BE�
SENT�TO�A�PRINTER�OR�A�FILE��
5HERE�ARE�ROTATION
� SCALING�
AND�OFFSET�GADGETS
� PLUS�THE�
ABILITY�TO�SEND� A�$TRL�%�END�OF��
FILE�CHARACTER�SHOULD�YOUR�
1OST4CRIPT�DEVICE� REQUIRE� IT�

'635)&3�'&"563&4
8ORDWORTH�IS�A�BIG�PROGRAM
� AND�
THERE�S�STILL�QUITE�A� LOT� *� HAVENiT �GOT�
SPACE�TO�GO� INTO�DETAIL� ABOUT�

.AIL�MERGING
� FOR�INSTANCE
� NOW�
OFFERS�CONDITIONAL� MERGING�FACILITIES��
5HE�1AGE�1REVIEW�MODE�HAS�BEEN�
IMPROVED
�WITH� A�NEW
�QUICKER
� BLACK��
AND�WHITE�MODE��5HE� ICONS� IN�THE�TOOL�
BAR�HAVE�BEEN�MADE�A�BIT�SMALLER�SO�
THAT�MORE�TOOLS�COULD�BE�ADDED��"LSO�
NEW� IS�THE�(LOSSARY
�8ORDWORTHiS�
EQUIVALENT�OF�hMACROSi 
�WHEREBY�YOU�
CAN�FEED�WHOLE�CHUNKS�OF�COMMONLY�
USED�TEXT�INTO�A�(LOSSARY�REQUESTER��
'ROM�THERE� IT�CAN�BE�PLACED� INTO�ANY�
DOCUMENT�AT�THE�CLICK�OF�A�BUTTON�

8ORDWORTH�REALLY� IS� A�SMASHING�
WORD� PROCESSOR�� *TiS�ALWAYS�NICE�TO

LOOK�AT�AND�SOMETIMES�STUNNING�� 'UN�
TO�USE
� POWERFUL�WHEN�YOU�NEED� IT
�
HELPFUL�WHEN�YOUiRE�STUCK�� #UT�
UNOBTRUSIVE�WHEN�ALL�YOU�WANT�TO�DO�
IS� BASH� OUT�WORDS�

7ERSION� ��HAD� PERHAPS�FALLEN�
BEHIND�THE�PACE�SLIGHTLY
� BUT�VERSION
��HAS�PUT�8ORDWORTH�A�GOOD� LENGTH�
CLEAR�OF�THE�FIELD�
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&ASE�OF�6SE� a�a�� �a�0
5HERE�S�A� LOT�TO� LEARN�AND�SOME�OF�THE�
SPECIALISED�FUNCTIONS�ARE�BY�THEIR�NATURE�
QUITE�COMPLEX
� BUT�THE�MANUAL�EXPLAINS�
EVERYTHING� IN� PLAIN� &NGLISH�

'EATURES� a�a�a�a�0
/EW�ADDITIONS� INCLUDE�$OMPUGRAPHIC�FONT�
SUPPORT
� MULTIPLE�COLUMNS
� INDEXING�AND�
TABLE�OF�CONTENTS�GENERATION
�""�CHIPSET�
SUPPORT
� BIGGER�THESAURUS
� AND�SUPPORT�FOR�
1$9
� #.1�AND�&14�GRAPHICS�FORMATS�

4PEED� a � � � �
*N� USE
� A�BIT�FASTER�THAN�THE�PREVIOUS�
VERSION
� AND� PERFECTLY�USABLE�ON�A��������
BASED�"MIGA� IN���COLOUR�MODE�� #E�WARNED�
THAT�PRINTING�AN�"��PAGE�USING�OUTLINE�
TYPEFACES�AT�HIGH� RESOLUTION�CAN�TAKE�HALF�
AN�HOUR�ON�A�������BASED�MACHINE��5HIS�
IS�NOT�(79->79;1A: �FAULT
� IT�S� SIMPLY�HOW�
LONG�IT�TAKES�THE�������$16��TO�CONVERT�
THE�OUTLINE�DATA� INTO�A�BITMAP�THAT�A�DOT�
MATRIX�PRINTER�CAN�PRINT�

%OCUMENTATION� ���������
4UPERB�����PAGE�MANUAL�� &ASY�TO�FOLLOW�
TUTORIAL�� EXCELLENT�CHAPTER�ON�TYPOGRAPHY��
COMPREHENSIVE�SECTIONS�ON� PRINTING�WITH�
FONTS�AND�GRAPHICS�� LOTS�OF�USEFUL�
REFERENCE�MATERIAL� AND�TROUBLESHOOTING�IN�
THE�APPENDICES�

1RICE�7ALUE� � �� �a�a�a
:OU�GET�A� LOT�FOR�YOUR�MONEY
� INCLUDING����
DAYSi� FREE�TECHNICAL� SUPPORT�DIRECT�FROM�
%IGITA�THEMSELVES�

%F6B2<<� B2D:>8� N�N�N�N�?

(79->79;1�� �IS�CURRENTLY�THE�MOST�FEATURE��
PACKED�WORD� PROCESSOR�FOR�THE�"MIGA�� #UT�
BEAR�IN�MIND�THAT� IT�NEEDS�TO�BE�USED� IN�
HIRES�MODE�TO�BE�SEEN�AT�ITS�BEST
� AND�
$OMPUGRAPHIC�FONTS�ARE�SLOW�AND�AWKWARD�
TO�USE�FROM�FLOPPY�

".*("�4)011&3�� �*446&���� E �+"/6"3:�����
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5O�MATE�TWO�STRINGS�LINE�THEM�UP
�AND
�USING�A�RANDOMISED�METHOD
�SELECT�
A�POINT�SOMEWHERE�ALONG�THE�STRING��5HE�SECTIONS�OF�THE�STRINGS�TO �THE�
RIGHT�OF�THAT�CUT�OFF�POINT�ARE�EXCHANGED�TO�PRODUCE�TWO�NEW�STRINGS�

0NE�OF�THE�NEW�STRINGS�CONTAINS�THE�BITS�OF�THE�FIRST�STRING�UP�TO�THE�CUTd
OFF�POINT�PLUS�THE�BITS�FROM�THE�SECOND�STRING�BEYOND�THAT�CUT�OFF�POINT��5HE�
SECOND�CHILD�CONTAINS�THE�OTHER�COMBINATION�	SEE�'IGURE� �
�

5HESE�CHILDREN� ARE�THEN� INSERTED� INTO�THE�COMMUNITY�IN�PLACE�OF�ANOTHER�
STRING��5HIS�MEANS�THAT�THE�SIZE�OF�THE�POPULATION� REMAINS�THE�SAME
�WHILE�
THE�QUALITY�SLOWLY�INCREASES�

"NOTHER�WAY�TO�MIMIC�THE�EFFECTS�OF�THE�BACKGROUND�MUTATION�FOUND� IN�
THE�REAL�WORLD� 	WHICH� *� DIDN�T�INCLUDE� IN�THE�PROGRAM
�WOULD�BE�TO� INTRODUCE�
SOME�METHOD�OF�VERY�SMALL� RANDOM�CHANGE�SUCH�AS�FLIPPING�EVERY���
���TH�
SYMBOL� FROM���TO���OR�VICE�VERSA�

8HILE�THIS�WONkT �BE�SUFFICIENT�TO�PUSH�THE�COMMUNITY�IN�ANY�PARTICULAR�
DIRECTION
� IT�WILL� SUPPLY�ENOUGH�BACKGROUND�NOISE��+UST�AS� IN�THE� jREAL�WORLDk
�
THIS�WILL� HELP�TO�MAKE�SURE�THAT�THE�POPULATION�DOESN�T�BECOME�TOO�UNIFORM�
OR�RIGID
� INCAPABLE�OF�FURTHER�DEVELOPMENT�

1O�FAR�IN�THESE�ARTICLES�
WEkVE�BEEN�FOLLOWING�THE�
PROGRESS�OF�(ENE
�A�
SIMULATED�COCKROACH
�AS�

HE�STRUGGLES�TO�FIND�FOOD� IN�HIS�
SIMULATED�FOREST��5HIS�MONTH
� IN�THE�
FINAL�PART�OF�THE�SERIES
�WEkLL�SEE�
HOW�THE�INDIVIDUAL�COMPONENTS�OF�
HIS�MIND�SLUG�IT�OUT�IN�A�PROCESS�
REMARKABLY�LIKE�NATURAL�SELECTION��
1LUS�WEkLL�BE�ABLE�TO�WATCH�THE�
jINTELLIGENCEk�WHICH�(ENE�NEEDS�TO �
FIND�FOOD�EVOLVING�OUT�OF�WHAT�WAS�A�
COMPLETELY�CHAOTIC�BEGINNING�

1##�2&#�20##�$-0�2&#�
5--"
*F�YOU�DIG�OUT�THE�TREE�DIAGRAM� *�GAVE�
YOU� LAST�MONTH�YOUkLL� SEE�THERE�ARE�
BIG�TWO�AREAS�OF�THE�PROGRAM� LEFT�TO

����A63�7;27C72B/9�
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COVER��1ROCEDURES�(&/&5*$�AND�
(3"1)@3&46-5�

5HE�FIRST�THING�TO�NOTICE�ABOUT�
(&/&5*$�IS�THAT�IT�ONLY�HAPPENS�WITH�
A� PERCENTAGE�OF������ *F�IT� IS�CALLED�
MORE�FREQUENTLY�RULES�DONkT �HAVE�
TIME�TO�ADJUST�THEIR�STRENGTHS�
ACCORDING�TO�THEIR�MERITS�BEFORE�THEY

ARE� INVOLVED� IN�GENETIC�OPERATIONS�� *F�
IT� IS�CALLED�ANY�LESS�THEN�THE�TIME�
TAKEN�BY�(ENE�TO� LEARN�ANYTHING�
SEEMS�TO�RISE�DRAMATICALLY�

5HE�FIRST�SECTION�OF�CODE�WITHIN�
THE�PROCEDURE�SELECTS�ONE�OF�THE�
PIECES�OF�INFORMATION�ABOUT�THE�WORLD�
(ENE�OWNS�� *N�OTHER�WORDS
� IT�PICKS�A�
CLASSIFIER�FROM�(ENEkS� RULE�BASE�� �
WEkLL�CALL�THIS� RULE�3 L��5O�DO�THIS
�THE�
CODE�USES�A�PROBABILITY�DIRECTLY�
RELATED�TO�THE� RULESk� STRENGTHS��5HE�
STRONGEST�RULE� IS�MOST� LIKELY�TO�BE�
PICKED
� BUT�IT kS� NOT�ABSOLUTELY�CERTAIN�
THAT�THIS�WILL� HAPPEN�

2&#�+#!&�,'!1�-$�
+�2',%
/EXT�A�DECISION� IS�TAKEN
� AGAIN�USING�
PROBABILITIES
� AS�TO�WHETHER�THIS�
SELECTED� RULE�WILL� BE� jMATEDk�WITH�
ANOTHER�MEMBER�OF�THE�KNOWLEDGE�
BASE� IN� A�PROCESS�OF�CROSSd
FERTILISATION
� OR�WHETHER�IT�WILL�JUST�BE�
BE�REPRODUCED� AND� ITS�CLONE� INSERTED�
BACK� IN�� *F�IT� IS� REPRODUCED�THEN� IT�IS�
COPIED�AND�THE�COPY�SIMPLY�REPLACES�
ANOTHER�RULE
� AGAIN� SELECTED�
COMPLETELY�AT�RANDOM�

*F
�HOWEVER
� 3 L� IS�TO�BE�SPLICED�
WITH�ANOTHER�RULE�THEN�1ROCEDURE�
$)004&@9@07&3�PICKS�THE�SPLICEE
�
3�
�WITH� PROBABILITY�ACCORDING�TO�
STRENGTH
� FROM�THE�SUBSET�OF�THE�
CLASSIFIERS�THAT�HAVE�THE�SAME�ACTION�
AS�3 L��1ROCEDURE�9@07&3�THEN�
SPLICES�3 L�AND�3��TOGETHER�TO�
PRODUCE
�WE�HOPE
� A� NEW�SUPER�RULE�
"�CUT�POINT� IS�CHOSEN�AT� RANDOM
� AND�
THE�OFFSPRING
� 3�
� IS�BUILT�OUT�OF�THE�
PARTS�� 3�� IS�ADDED�TO�THE�RULE�BASE
�
AND�A�CLASSIFIER�IS�DELETED�

'IGURE� ��EXPLAINS�THE�MECHANICS�
OF�THE�SPLICING�ACTION�� .OST�OF�THE

TIME�BOTH�3 L�AND�3��WILL�BE� KEPT�AS�
WELL� AS�3�
�AND�SO�THE�CHILD�WILL�GO�
INTO�DIRECT�COMPETITION�WITH� THE�
PARENTS�� #ETTER�CHILDREN� 	THAT� IS
�
THOSE�WHICH�OBTAIN�THE� LARGEST�
REWARDS
�SHOULD�BECOME�STRONGER�
THAN�THEIR�PARENTS�AND�EVENTUALLY�
DRIVE�THEM�OUT
�WHEREAS�POOR�
CHILDREN� SHOULD� SOON�WEAKEN� AND�
LOSE�THEIR�OWN�PLACES�

8ELL
� THERE�YOU�HAVE� IT��5HATkS� ALL�
THE�CODE�THAT�MAKES�(ENE�DO�WHAT�
HE�DOES�� �ALL�THAT�REMAINS� IS�TO� LOOK�
AT�HOW�WE� KNOW�WHAT�(ENE�DOES�

%#,#�1�%0�.&'!�*�
.0-%0#11
"S�THE�PROGRAM� RUNS�WE�CAN�GET�A�
VAGUE�MEASURE�OF�HOW�WELL�(ENE� IS�
DOING�BY�SIMPLY�SITTING�BACK�AND�
WATCHING�HIM�WANDERING�AROUND� IN�
THE�WOOD��"MAZINGLY�ENOUGH
� THIS�
CAN�GET�A� LITTLE�BIT�TEDIOUS�BY�THE�
���TH� REPETITION�� �AND� IT�DOES�TAKE�
THAT�MANY�CYCLES�FOR�SOMETHING� REALLY�
SIGNIFICANT�TO�DEVELOP� IN� A� RULEBASE��
1ROCEDURE�(3"1)@3&46-5�TACKLES�
THIS�PROBLEM� IN� A�BRILLIANT�AND�SUBTLE�
WAY�� � IT�DRAWS�A�GRAPH�� .ORE

PRECISELY
� IT�DRAWS�A�GRAPH�WHICH�
PLOTS�THE�AVERAGE�NUMBER�OF�STEPS�
TAKEN�PER�FOOD�PROBLEM
� OVER�THE� LAST�
���PROBLEMS�

5HE�WOOD�THAT�(ENE�FINDS�
HIMSELF�IN� IS�QUITE�A�FRIENDLY�WOOD�� �
HE� IS�NEVER�MORE�THAN���STEPS�AWAY�
FROM�FOOD
� AND� IF�HE�WERE�AS�
INTELLIGENT�AS�YOU�OR�*
�THE�AVERAGE�
NUMBER�OF�STEPS�HE�WOULD� NEED�TO�
GET�TO�THE�NEAREST�BIT�WOULD�BE�ONLY�
������0N�THE�OTHER�HAND
� IF�YOU�WERE�
SIMPLY�TO�WANDER�AROUND�THE�WOOD�
COMPLETELY�AT� RANDOM
�THEN�THE�
AVERAGE�NUMBER�OF�STEPS�YOU�WOULD�
TAKE�PER�PROBLEM� IS�MORE� LIKE�������
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8E�WANT�(ENE�TO�BE�AS�CLEVER�AS�
WE�CAN�MAKE� HIM
� SO�WE�ARE�AIMING�
AT�GETTING�HIS�SCORE�DOWN�AS�CLOSE�TO�
THE�HUMAN�AVERAGE�AS�WE�CAN��5HE�
LINE�TRACED�ON�THE�GRAPH� 	AS� SHOWN� IN�
'IGURE��
� IS� A�GOOD� ILLUSTRATION�OF�JUST�
HOW�WELL� HE� IS�DOING��"ND� *� THINK�
YOUiLL� AGREE
� IF�YOU� STUDY�THE�GRAPH�
FOR�A�MOMENT�OR�TWO
� THAT�(ENE� REALLY�
DOES� RATHER�WELL�

4TARTING�AT�THE� RANDOM�AVERAGE�
OF�������(ENE�QUICKLY� LEARNS�A�THING

�(.�*9.�*25260�*;�
0.;;260�12:�:,79.�
-7>6�*:�,47:.�D?�
;1.�1<5*6�*=.9*0.
*:�>.�,*6�


OR�TWO� AND�GETS�THIS�AVERAGE�DOWN� TO�
BELOW����� 'ROM�THEN�ON�HIS�AVERAGE�
CYCLES�BETWEEN���AND� ���� �THE�UPPER�
LIMITS�ARE�PRESUMABLY�WHEN�ONE�OR�
TWO�OF�HIS� BETTER� RULES�WERE�DELETED

'IGURE����5HE� LINE�ON�THIS�GRAPH� INDICATES�(ENEiS�GRADUAL� PROGRESS�TOWARDS� hINTELLIGENCEi���*:;.9526-�HERE�WE�COME�

BEFORE�THEY�HAD�TIME�TO� REPRODUCE�
PROPERLY�� #UT� *� STILL� RECKON�THAT�HIS�
FINAL� PERFORMANCE� ISNiT�BAD
�
ESPECIALLY�WHEN�YOU�TAKE� INTO�
ACCOUNT�THE�FACT�THAT�HE�STARTED� LIFE�
AS�A� RANDOM�MESS�OF�0S�AND� *S �

83"1�61�5*.&
*� HAVE�TO�THANK�4TEWART�8ILSON
�
WHOSE� PAPER�,NOWLEDGE�(ROWTH� IN�
AN�"RTIFICIAL�"NIMAL�PROVIDED�THE�
INTELLECTUAL� BACKBONE�FOR�THE�SERIES�
AND�THE�ALGORITHM�FOR�THE� PROGRAM��"LL

MISTAKES�ARE
� NATURALLY
� MINE�AND� NOT�
HIS��"ND�THATiS� IT�FOR�THIS�SERIES�� � *�
HOPE�YOU�VE�ENJOYED� IT�� *F�YOU� HAVE
�
AND�YOU�WANT�SOME�MORE�OF�THE�
SAME
� THEN� ALL�YOU�HAVE�TO�DO� IS�
WRITE�AND� TELL�"MIGA�4HOPPER�
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#ECAUSE�OF�THE�WIDTH�OF�THE�
COLUMNS
�WE�OCCASIONALLY�HAVE�TO�
BREAK�A� LISTING�ACROSS�TWO�OR�MORE�
LINES��8HERE�THIS�HAS�OCCURRED�AND�
YOU�ENTER�TWO�OR�MORE� LINES�
WITHOUT�A� <3ETURN>� BETWEEN�THEM
�
WE�VE�USED�THE�FOLLOWING�SYMBOL�)�
8ATCH�OUT�FOR�THESE�SYMBOLS�WHEN�
YOUiRE�TYPING�IN�ONE�OF�OUR�LISTINGS
� �OR�YOU�COULD�SPEND�A� LONG�TIME�
LOOKING�FOR�)�ON�YOUR�KEYBOARD�
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2HIS�MONTH� I kM�GOING�TO �
DEMONSTRATE�JUST�HOW�MUCH�
OF�A�BOON�THE�"MIGAkS�
MULTITASKING�ABILITIES�CAN�

BE�� *�M�GOING�TO�OUTLINE�THE�SORT�OF�
TASK�THAT�MIGHT�WELL�BE�ENCOUNTERED�
IN�THE� REAL�WORLD�AND�SHOW�HOW�IT�
CAN�BE�MADE�SO�MUCH�EASIER
� AND�
PERFORMED�THAT�MUCH�QUICKER
� BY�
HAVING�SEVERAL� PROGRAMS�RUNNING�AT�
ONCE
�WORKING�IN�CONJUNCTION�WITH�
EACH�OTHER�

*�M�A�JOURNALIST
� SO�THE�EXAMPLE�
*�M�ABOUT�TO�GIVE�YOU� IS�THE� KIND�OF�
THING�THAT�*� AM� LIKELY�TO� RUN� INTO
� BUT� *�
THINK�YOUkLL� BE�ABLE�TO�SEE�HOW�THE�
SAME�PRINCIPLES�WOULD�APPLY�TO�YOUR�
OWN� PROJECTS�� 4O�HEREkS�THE�BRIEF�

0UR�BRAVE�AND�NOBLE�JOURNO�HAS�
BEEN�COMMISSIONED�TO�WRITE�AN�
ARTICLE�ON�FRACTALS�� *T�S�TO�BE�AIMED� AT�
PEOPLE�WHO�CAN�ALREADY�PROGRAM
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WITH�A�VIEW�TO�OUTLINING�THE�PRINCIPLES�
OF�WRITING�FRACTAL� ALGORITHMS��0F�
COURSE
� NO�ARTICLE�ON�FRACTALS�WOULD�
BE�COMPLETE�WITHOUT�A�GOODLY�
SELECTION� OF�SCREEN�SHOTS�

5HE�CONVENTIONAL�METHOD�WOULD�
BE�SOMETHING� LIKE� AS�FOLLOWS�� 'IRST

OUR�JOURNO�WOULD� BE�MORE�THAN� LIKELY�
TO�BOOT�UP�HIS�WORD� PROCESSOR�AND�
START�WRITING�HIS� INTRODUCTION��"FTER�A�
WHILE�HEkLL� NEED�TO�WRITE�SOME�
PROGRAMS
� BOTH�TO�TEST�THAT�HIS�
EXAMPLES�WORK
� AND�TO�PRODUCE� HIS�
SCREEN�GRABS��4O�HE�MUST�SAVE�HIS�
WORK� 	HE�DID� HAVE�A�BLANK�FORMATTED�
DISK�PREPARED
�DIDN�T�HE 
�AND�QUIT�
FROM�THE�WORD� PROCESSOR��5HEN� HE�
NEEDS�TO�BOOT�UP�A�SUITABLE�
PROGRAMMING� LANGUAGE�AND�GET�
CRACKING�WITH� SOME�CODE�

%#22',%�1&-2
0NCE�THE� PROGRAMS�ARE�WORKING�THEY�
CAN�BE�RUN�AND� SOME�SCREEN�SHOTS�
PRODUCED��(ETTING�SOME� SCREEN�
SHOTS�CAN�BE� PRETTY�AWKWARD��5HE�
EASIEST�WAY�IS�TO�RUN�A�SCREEN�
GRABBING�PROGRAM� IN�THE�BACKGROUND
�
AND�USE�THIS�TO�CREATE� *''�FORMAT�
PICTURES�OF�THE�SCREENS�CREATED�BY�
THE�FRACTAL� PROGRAMS��5HIS�WOULD� BE�
IMPOSSIBLE�WITHOUT�SOME�FORM�OF�
MULTITASKING�	THE� LIKES�OF�1$S�USE�A�
FORM�OF�MULTITASKING�KLUDGE�KNOWN�AS�
A� j5ERMINATE� AND�4TAY�3ESIDENTk�
PROGRAM
�� *F�HE�DIDNkT �HAVE�THIS
� THERE�
WOULD� BE�TWO�ALTERNATIVES�� ONE� IS�TO�
MODIFY�THE�PROGRAMS�SO�THAT�THEY�
SAVE�THEIR�SCREENS�AS� *''�FILES�� �HOW�
EASY�THIS�WILL� BE�WILL� DEPEND�ON� THE�
PROGRAM� LANGUAGE�CHOSEN�� �OR�TO�USE�
A� RATHER�MORE�EXPENSIVE�PIECE�OF�
DIGITISING�EQUIPMENT�

"SSUMING�THAT�OUR�HERO�FINDS�
SOME�WAY�OF�GETTING�THE�SCREEN�
SHOTS
� HE�THEN� HAS�TO� LOAD� UP�HIS

WORD� PROCESSOR�ONCE�MORE�AND�
CONTINUE�WRITING�

*F�AT�ANY�STAGE� HE� REALISES� HE�S�
FORGOTTEN�TO� INCLUDE�SOMETHING� IN�ONE�
OF�HIS� PROGRAMS�THEN�HE�HAS�TO�QUIT�
OUT�OF�HIS�WORD�PROCESSOR
� LOAD�UP�
HIS�PROGRAMMING�LANGUAGE�AND�MAKE�
HIS�ADJUSTMENTS��5HEN�HE�HAS�TO� RUN�
THEM�AGAIN
�GET�A�NEW�SET�OF�GRABS
�
LOAD� UP�HIS�WORD� PROCESSOR�AND�
MAKE�THE�NECESSARY�CHANGES�TO�HIS�
TEXT���� YOU� CAN�SEE�WHAT�A� HASSLE� IT�
COULD� ALL�TURN� INTO�

"S�YOU� PROBABLY�KNOW
�FRACTAL�
PROGRAMS
�ESPECIALLY�.ANDELBROT�OR�
+ULIA�SET�GENERATORS
�TAKE�AN�AWFULLY�
LONG�TIME�TO� RUN�� %URING�THIS�TIME�OUR�
JOURNALIST�CAN�DO�NOTHING�BUT�DRINK�
CUPS�OF�TEA�� *T�S�A�WASTE�OF�TIME�

*--)',%�"'$$#0#,2
8ITH�A�MULTITASKING�OPERATING�
SYSTEM
� THINGS� LOOK�QUITE�DIFFERENT��
5HINGS�BEGIN� SIMILARLY�ENOUGH�� THE�
JOURNALIST�BOOTS�HIS�WORD� PROCESSOR�
AND�BEGINS�TO�WRITE
� PROBABLY�
BEGINNING�WITH�A�HEADLINE� AND� SOME�
SORT�OF�INTRODUCTION�

#EING�A�SENSIBLE�SORT�OF�CHAP
� HE�
THEN�DECIDES� ITkS�TIME�TO�SAVE�HIS�
WORK�� )E�DIGS�OUT�A�FLOPPY�DISK�FROM�
HIS�COLLECTION�AND� PUTS� IT� IN�THE�DRIVE��
*F�HEkS�UNLUCKY
� THE�DISK�WILL� HAVE�A�
VIRUS�ON� IT
� AND�HE�STANDS�TO� LOSE� ALL�
HIS�WORK�� 'ORTUNATELY
� HEkS�GOT�,ILL�%A�
7IRUS�RUNNING� IN�THE� BACKGROUND
� SO�
HE�NEEDNkT �WORRY�

/EXT�HE�NEEDS�TO�FORMAT�THE�
FLOPPY�SO�HE�CAN�FIT�ALL� HIS�WORK�ON� IT��
3ATHER�THAN�GOING�THROUGH�THE�
RIGMAROLE�OF�QUITTING�FROM�THE�WORD�
PROCESSOR�HE�SIMPLY�CLICKS�ON� THE

SWAP�SCREEN�GADGET�AT�THE�TOP�OF�ITS�
SCREEN�AND� RETURNS�TO�THE�
8ORKBENCH�� 'ROM�HERE�HE�CAN�OPEN� A�
4HELL� AND�FORMAT�THE�DISK�� )E�CAN�
LEAVE�THE�FORMAT�PROGRAM�TO� ITS�OWN�
DEVICES�AND�SWITCH� BACK�TO�HIS�WORD�
PROCESSOR�TO�WRITE�A� LITTLE�MORE�TEXT��
8HEN� THE�DISK�HAS�BEEN�FORMATTED
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HE�CAN�SAVE�HIS�TEXT�AND�CONTINUE�
WRITING�WITH�A�SENSE�OF�SECURITY�

0NCE�OUR�HERO�GETS� INTO�THE�NITTY�
GRITTY�OF�HIS�SUBJECT�HEkLL� PROBABLY�
WANT�TO�START�PROGRAMMING�TO�TEST�OUT�
HIS� IDEAS�� /OW�HE�COULD�QUIT�OUT�OF�
THE�WORD� PROCESSOR�AT�THIS� STAGE
�
SINCE�HEkS� NOT�GOING�TO�BE�USING�IT�FOR�
SOME�TIME
� BUT�THEREkS� REALLY�NO�
NEED�� #ESIDES
� LEAVING�THE�WORD�
PROCESSOR� IN�THE� BACKGROUND�WILL�
SAVE�A�CERTAIN�AMOUNT�OF�LOADING�
TIME�WHEN� IT kS�NEEDED� LATER�ON�

4O�"MIGA�#ASIC
� FOR�EXAMPLE
� IS�
LOADED� UP
� AND�OUR�JOURNALIST�BEGINS�
CODING�� 0NCE�HEkS�GOT�HIS� PROGRAMS�
WORKING�	A� LENGTHY�PROCESS�AT�THE�
BEST�OF�TIMES

� ITkS�TIME�TO�GET�SOME�
SCREEN� SHOTS�� /O�PROBLEM�� )E� LOADS�
UP�HIS�COPY�OF�4CREEN9��A� HANDY�
LITTLE� PROGRAM�THAT�SITS� IN�THE�
BACKGROUND�UNTIL� IT� IS�TOLD�THAT� IT� IS

3'(-&2�3' 3�6(++�'$+/
5HEREkS�NO�QUESTION�ABOUT�IT
� TO �
MULTITASK�EFFECTIVELY�YOUkLL�NEED�
MORE�THAN�A�BASIC�"MIGA�

'OR�A�START
�YOU�LL� NEED�PLENTY�OF�
MEMORY��"S�THE�"MIGAkS�OPERATING�
SYSTEM�STANDS
� ALL� PROGRAMS�THAT�
ARE� RUNNING�AT�ANY�ONE�TIME�MUST�
SIMULTANEOUSLY�BE�PRESENT�IN�
MEMORY��:OU�WONkT�GET�AWAY�WITH�
RUNNING�TOO�MANY�THINGS�AT�ONCE�
WITH� ONLY��.B�

.ORE�COMPLEX�SYSTEMS
� SUCH� AS�
6NIX
� USE�A�TECHNIQUE�KNOWN�AS�
jVIRTUAL�MEMORYk 
�WHEREBY�PROGRAMS�
CAN�BE�SWAPPED�BETWEEN� A� HARD�
DISK�AND�MEMORY�NEARLY�
INSTANTANEOUSLY
� SO�THAT�THE�
MACHINE�APPEARS�TO�HAVE�MUCH�
MORE�MEMORY�THAN� IT�ACTUALLY�DOES�

7IRTUAL�MEMORY�HASNkT�YET�BEEN�
IMPLEMENTED�AS�AN�OFFICIAL� PART�OF�
THE�"MIGAkS�OPERATING�SYSTEM
� BUT� IT�
NO�DOUBT�WILL� BE� IN�TIME�

5HE�OTHER�MAIN� REQUIREMENT�IS�A�
FAST�PROCESSOR��8HEN� SEVERAL�
PROGRAMS� ARE�MULTITASKING
� THE�
PROCESSOR� IS�CONSTANTLY�SWAPPING�
BETWEEN�THEM
� RUNNING�ONE�AND�
THEN�ANOTHER�SO�QUICKLY�THAT� IT�
PRESENTS�THE�USER�WITH�THE� ILLUSION�
THAT�THEY�ARE� RUNNING�
SIMULTANEOUSLY��$LEARLY�EACH�
PROGRAM�WILL� RUN�MORE�SLOWLY�THAN� IF�
IT�WERE� RUNNING�BY�ITSELF��5HERE� IS�
ALSO�THE�SMALL� TIME�OVERHEAD�OF�
SWAPPING�BETWEEN� PROGRAMS��4O
� IF�
YOU� INTEND�TO�DO� LOT�OF�MULTITASKING
�
YOUkLL� NEED�AN�ACCELERATOR�TOO�

4HOWN�HERE� IS�THE�EXCELLENT�4CREEN9�UTILITY
�WHICH�SITS�IN�THE�BACKGROUND�UNTIL�
ITS�SERVICES�ARE� REQUIRED��"T�THIS�POINT� IT�CREATES� ITS�OWN�SCREEN
� FROM�WHERE�
YOU�CAN�CHOOSE�TO�SAVE�OUT�ANY�OF�THE�SCREENS�PRESENT�ON�THE�SYSTEM

5 C G JR
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REQUIRED
� AT�WHICH� POINT�IT�WILL� SAVE�
ANY�SCREEN� AS�AN� *''�FILE�

*F�IT�S�A�.ANDELBROT�GENERATOR�
THEN� IT�WILL� BE�SOME�TIME�BEFORE� IT�
PRODUCES�ANY�OUTPUT�WORTH�GRABBING��
4O� INSTEAD�OF�HANGING�AROUND�OUR�
JOURNALIST�FLICKS�SCREENS�BACK�TO�THE�
WORD� PROCESSOR�AND� STARTS�WRITING�
ABOUT�THE�PROGRAMS�HEiS�CREATED�
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)EiLL� PROBABLY�WANT�TO� INCLUDE�
SEGMENTS�OF�HIS�CODE� IN�THE�ARTICLE��
5HERE�ARE�A�FEW�WAYS�HE�COULD�GO�
ABOUT�THIS��5HE�FIRST�IS�TO�JUST�TYPE� IN�
THE� LISTINGS��5HIS� IS�BOTH�TIME�
CONSUMING�AND�DANGEROUS
� SINCE�HE�
MIGHT�MAKE�A�TYPING�ERROR�AND�ALL� HIS�
READERS�ARE�GOING�TO�END�UP�ENTERING�
A�PROGRAM�THAT�JUST�WONiT� RUN�

"NOTHER�METHOD� IS�TO� LOAD�THE�
PROGRAM�FILES� INTO�THE�WORD� PROCESSOR�
AND�USE� ITS�CUT�AND�PASTE�FACILITIES�TO�
INSERT�SEGMENTS�OF�THE� PROGRAMS� INTO�
HIS�DOCUMENT�� *F�HEiS�USING�"MIGA

#ASIC�HEiS�GOING�TO� RUN� INTO�A�
PROBLEM� HERE
� SINCE�"MIGA�#ASIC�
SAVES� ITS�CODE� IN�A� NON�STANDARD�
FORMAT�WHICH�WILL� TURN�OUT�AS�A�
LOAD�OF�GIBBERISH�ON�THE�WORD�
PROCESSOR�SCREEN�

"�4/"1�0'�108&3
0UR�JOURNALIST�COULD� SWITCH� BACK�TO�
THE�"MIGA�#ASIC�SCREEN�AND�SAVE� HIS�
TEXT�AS�"4$**
� OR
� IF�HEiS� RUNNING�A�
HANDY�UTILITY�SUCH�AS�1OWER4NAP�	ITiS�
ON�THIS�MONTHiS�COVER�DISK�� �WHO�
SAYS�WE�DON�T�LOOK�AFTER�YOU 
�HE�
COULD� COPY�SECTIONS�OF�CODE�STRAIGHT�
FROM�THE� LISTINGS�WINDOW�AND�PASTE�
THEM�DIRECTLY�INTO�THE�WORD�
PROCESSOR�WITH�NO�MORE�HASSLE�THAN�
A�COUPLE�OF�MOUSE�CLICKS�AND�ONE�OR�
TWO�KEY�PRESSES���

5HEREiLL�COME�A�TIME�WHEN�ONE�OF�
OUR�JOURNALIST�S� PROGRAMS� HAS�
FINISHED�PRODUCING� ITS�OUTPUT��"GAIN�
HE�CLICKS�ON�THE�SWAP�SCREEN�GADGET�
AT�THE�TOP�RIGHT�AND�GOES�TO�THE�
8ORKBENCH� SCREEN��5HEN� HE�CLICKS�
WITH�THE� LEFT�MOUSE�BUTTON�ON�
4CREEN9S�WINDOW�TO�MAKE� IT�ACTIVE��
$LICKING�AGAIN�WITH�THE� RIGHT�HAND�
MOUSE�BUTTON�WILL�GIVE�HIM�A� LIST�OF�
POSSIBLE�SCREENS�TO�GRAB�� )E�JUST�HAS�
TO�CLICK�ON�THE�ONE�HEiS� INTERESTED� IN
�
GIVE� ITS�FILE�A� NAME
�AND�AWAY�
4CREEN9�GOES�

*F�HE�S�USING�A�REASONABLY�
SOPHISTICATED�DOCUMENT�PROCESSOR�
SUCH�AS�1EN�PAL
� HE�CAN� LOAD�THE�
PICTURE�DIRECTLY� INTO� IT�AND� PLACE� IT�
BESIDE�THE� RELEVANT�PIECE�OF�TEXT�� )E

��� :���@4�:�!�%,� *�+71
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4HOWN�ABOVE� IS�".6�"*4�� RUNNING�IN� ITS�OWN�CUSTOM�SCREEN�� * T iS�A�DOCUMENT�
PROCESSOR�THAT�CAN�INCORPORATE�BOTH�TEXT�AND�GRAPHICS�IN�THE�SAME�DOCUMENT

5HIS�SCREEN�SHOWS�SEVERAL�OF�OUR�JOURNALISTiS�PROGRAMS�RUNNING�IN�HARMONY��
"MIGA�#ASIC� IS� IN�THE�FOREGROUND
� READY�TO�RUN�A�.ANDELBROT�GENERATOR�� #EHIND�
THAT�IS�A�4HELL�WINDOW
� IN�WHICH�THE�DISK�FORMATTING�PROGRAM� IS� RUNNING��
5OWARDS�THE�BOTTOM�OF�THE�SCREEN� IS��244��*�'29<:��EVER�WATCHFUL
�WHILE�".6�"*4�
IS�WAITING�FOR�MORE�TEX T�IN�A�SCREEN�OF�ITS�OWN

CAN�NOW�RETURN�TO�"MIGA�#ASIC�AND�
START�ANOTHER�OF�HIS�EXAMPLE�
PROGRAMS� RUNNING
� OR
� IF�HEiS�GOT�
PLENTY�OF�MEMORY�TO�SPARE
� HE�MAY�
WELL� HAVE�BEEN�USING�SEVERAL�
VERSIONS�OF�"MIGA�#ASIC�AT�ONCE
�
EACH�WITH�A�DIFFERENT�FRACTAL� PROGRAM�
RUNNING
� IN�WHICH�CASE�HE�CAN�KEEP�
ON�WRITING�WHILE�WAITING�FOR�THE�NEXT�
ONE�TO�FINISH�

"S�THE�ARTICLE�HEiS�WRITING�COMES�
TOGETHER
� OUR�JOURNALIST�MAY�DECIDE�
HEiS�NOT�ENTIRELY�HAPPY�WITH�THE�WAY�
HIS�SCREEN� SHOTS�HAVE�TURNED�OUT�� )E�
COULD
� FOR�EXAMPLE
� BE�WRITING�FOR�
"MIGA�4HOPPER
� IN�WHICH�CASE�THEY�
WILL� ALL� BE�PRINTED� IN�BLACK�AND�WHITE��
*F�HE�HASNiT �GIVEN�CAREFUL�THOUGHT�TO�
THE�COLOURS�PRODUCED�BY�HIS

PROGRAMS
� IT�COULD�BE�THAT�THE�
SCREENS�THEYiVE� PRODUCED�HAVE�
INSUFFICIENT�CONTRAST�TO�BE�CLEAR�WHEN�
PRINTED� IN�BLACK�AND�WHITE��8ELL
� ALL�
HE�HAS�TO�DO� IS�BOOT�UP�%ELUXE�1AINT
�
LOAD�EACH�OF�THE�PICTURES� IN� AND�
ADJUST�THEIR�PALETTES�UNTIL� THE�
CONTRAST� IS�BETTER��5HEN�HE�SAVES�
THEM�AND� RE�IMPORTS�THEM� INTO�HIS�
WORD� PROCESSOR�

)05�-*/,4
5HE� LATEST�GENERATION� OF�DESKTOP�
PUBLISHERS�AND�DOCUMENT�PROCESSORS�
MAKE�THIS� LAST�PROCESS�EVEN�EASIER��
5HEY�INCLUDE�A�FACILITY�KNOWN�AS� hHOT�
LINKSi 
�WHEREBY�ANY�FILES�THAT�ARE�
LINKED�TO�A�DOCUMENT�CAN�BE�
MODIFIED�BY�ANOTHER�PROGRAM�AND�THE�
VERSIONS� RESIDING�IN�THE�DOCUMENT�
WILL� BE�UPDATED� AUTOMATICALLY�WITHOUT�
ANY�NEED�TO�RE�LOAD�THEM�

4O
� THE�JOB� IS�FINALLY�DONE
� MUCH�
MORE�QUICKLY�THAN� IT�WOULD�HAVE�
TAKEN�ON�CERTAIN�NON�MULTITASKING�
COMPUTERS�WE�COULD�MENTION��"ND�ALL�
OF�THIS�MEANS�HE�CAN�TAKE�A�WELL��
EARNED�BREAK�DOWN�THE�PUB��$HEERS
�
AND�HAPPY�MULTITASKING�� ��

&�.#+*��1/0%*#��&�.#+*��1/0%*#
"MIGA%04�� �ONE�OF�THE�MOST�BASIC�PARTS�OF�THE�"MIGA�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
� PRINTERS�AND�SO�ON�

"4$**�� �"MERICAN�4TANDARD�$ODE�FOR� *NFORMATION� *NTERCHANGE��5HIS� IS�THE�
DATA�STORAGE�METHOD�COMMONLY�USED�WHEN�WE�TYPE�TEXT�FILES�AND�
ENABLES�DATA�TO�BE�EXCHANGED�BETWEEN�DIFFERENT�COMPUTERS�

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

'RACTALS�� �1ATTERNS�CREATED� BY�THE�CONSTANT� REPETITION�OF�A�SIMPLE
PATTERN�AT�SMALLER�AND�SMALLER�SCALES��0NE�EXAMPLE� IS�A�TRIANGLE�WITH�
SMALLER�TRIANGLES�ON�EACH�OF�ITS�SIDES
�WITH� SMALLER�TRIANGLES�ON�EACH�
OF�THEIR�SIDES
�WITH�SMALLER�TRIANGLES���

*''�� � *NTERCHANGE�'ILE�'ORMAT�IS�A�MEANS�BY�WHICH�DATA�FROM�GRAPHICS�OR�
SOUND�SAMPLING�PROGRAMS�ARE�SAVED� IN� A�COMPATIBLE�WAY�

.ULTITASKING�� �THE�ABILITY�OF�A�COMPUTER�TO� RUN�MORE�THAN�ONE�PROGRAM�AT�
ONCE�� *N� PRACTICE
�ONLY�ONE� PROGRAM� IS� RUN�AT�A�TIME
�WITH�THE�OTHERS�
WAITING�FOR�THEIR�TURN��5HE�PART�OF�THE�"MIGAiS�OPERATING�SYSTEM�
CALLED� &XEC�HANDLES�THE�SWITCHING�BETWEEN�PROGRAMS
�WHICH� IS�DONE�
SO�QUICKLY�THAT�THEY�ALL� APPEAR�TO� BE� RUNNING�SIMULTANEOUSLY�

0PERATING�SYSTEM�� �A�CONSTANTLY�RUNNING�COLLECTION�OF�PROGRAMS�
WHICH�CONTROL�THE�BASIC�OPERATIONS�OF�THE�COMPUTER
� SUCH�AS�DISK�
ACCESSES
�MEMORY�ALLOCATION�AND�SO�ON�

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�

3UN�� �"N�"MIGA%04�COMMAND�WHICH� SETS�A�PROGRAM�GOING�AS�A
BACKGROUND� PROCESS
� MULTITASKING�WITH�WHATEVER�PROCESSES�ARE�GOING�
ON� IN�THE�FOREGROUND�
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4 ARIETY
� IT� IS�OFTEN�SAID
� IS�
THE�SPICE�OF�LIFE��&VERY�
PROGRAMMING�LANGUAGE�
MUST�BE�ABLE�TO�DEAL�

WITH�VARYING�CIRCUMSTANCES��0NE�OF�
THE�KEY�WAYS� IN�WHICH�THIS� IS�DONE�
IS�BY�THE�USE�OF�jVARIABLESk �

$AST�YOUR�MIND� BACK�TO� LAST�
MONTHkS�COLUMN
�WITH� THE�PROGRAM�
THAT�PRINTED� j)ELLO�WORLDk� TO�THE�
SCREEN��5HIS� PRINTED� TEXT� IS�CONSTANT
� �IT�NEVER�CHANGES
� NO�MATTER�HOW�
MANY�TIMES�THE�PROGRAM� IS� RUN��
1ROGRAMS�THAT�OPERATE� IN�THIS�MANNER�
ARE�VERY� LIMITED�� *MAGINE
� FOR�
INSTANCE
� A�PROGRAM�THAT�ADDED�TWO�
NUMBERS�TOGETHER
� BUT�WHICH�ALWAYS�
USED�THE�SAME�TWO�NUMBERS�� *T�
WOULD� BE�NEXT�TO� USELESS��8HAT�IS�
NEEDED� IS�SOME�WAY�TO�MAKE�THE�
PROGRAM�ADD�TOGETHER�WHICHEVER�TWO�
NUMBERS�THE� USER�REQUIRES�

4UCH�A� PROGRAM�COULD�BE�BROKEN�
DOWN� INTO�THREE�PARTS�� THE�BIT�THAT�
FINDS�OUT�FROM�THE�USER�WHICH�TWO�
NUMBERS�ARE�TO�BE�USED�� THE�BIT�THAT�
ADDS�THESE�TWO�NUMBERS�TOGETHER��
AND�THE�BIT�THAT�TELLS�THE�USER�THE�
ANSWER�� *TkS�A�CLASSIC�PROGRAM�
STRUCTURE�� INPUT�DATA
�MANIPULATE�
DATA
� OUTPUT�DATA�

0NCE�THE�DATA�HAS�BEEN�ENTERED�
BY�THE�USER
�THE� PROGRAM� ITSELF�NEEDS�
SOME�WAY�TO� REFER�TO� IT�SO�THAT�IT�CAN�
PERFORM�THE�ADDITION�� 5HIS� IS�WHERE�
VARIABLES� ARE�USEFUL��"NY�DATA�
ENTERED� INTO�A� PROGRAM� IS�GIVEN�A�
NAME�� �THIS�NAME� IS�THE�VARIABLE�
"NY�FUTURE� REFERENCES�TO�THE� NAME�
ARE�THEN� TAKEN�TO�MEAN�THE�DATA�THAT�
IT�REPRESENTS�

*MAGINE�A�VARIABLE�CALLED� jFREDk ��
8E�COULD�ASSIGN� THE�VALUE����TO� IT�BY�
MEANS�OF�THE�FOLLOWING�PIECE�OF�CODE�

9E87����

*F�LATER�IN�THE�PROGRAM�THE�PRINTF�
FUNCTION� IS�USED�TO�OUTPUT�FRED
�WHAT

YOU�WILL� SEE�ON�YOUR�SCREEN� IS�THE�
NUMBER� j��k ��5HE� REASON�VARIABLES�
ARE�SO�CALLED� IS�BECAUSE�THE�DATA�
THEY�REFER�TO�CAN�BE�ALTERED�FROM�
WITHIN�THE� PROGRAM��8E�COULD�WRITE�

9E87�9E87���

WHICH�WOULD� ADD���TO�THE� PREVIOUS�
VALUE�OF�FRED�� *N�THIS�EXAMPLE
� FRED�
WOULD�THEN�HAVE�A�VALUE�OF����

4O�FOR�OUR�PROGRAM�TO�ADD�TWO�
NUMBERS�WE�WILL� NEED�THREE�
VARIABLES�� TWO�TO�HOLD�THE�USERkS�
INPUT�AND�ONE�TO�HOLD�THE� RESULT�TO� BE

��A�@�/�19/@@71�
=?<5?/:�@A?B1AB?3@�

7;=BA�2/A/� �
:/;7=B9/A3�2/A/	�
<BA=BA�2/A/��� �

OUTPUT��8E�LL� CALL�THEM� jFIRSTk 

jSECONDk� AND� jANSWERk �

*N�$
� ALL�VARIABLES�MUST�BE�
jDECLAREDk� BEFORE�THEY�ARE�USED��5HIS�
GIVES�THE�COMPILER�A�CHANCE�TO�MAKE�
SPACE�FOR�ALL� THE�DATA�THAT�WILL� BE�
USED� 	SINCE�ALL�DATA�TAKES�MEMORY
�
*T�ALSO�HELPS� PREVENT�ERRORS�� *F�YOU�
INITIALLY�DECLARE� A�VARIABLE�NAMED�
jFIRSTk 
� BUT�SUBSEQUENTLY�REFER�TO� IT�AS�
jFIS Tk� BECAUSE�OF�A�TYPING�ERROR
�THE�
COMPILER�WILL� SPOT�IT��5HE�ERROR�WOULD�
GO�UNNOTICED� IN� A� LANGUAGE�SUCH�AS�
#"4*$
�WHICH�WOULD�TREAT� jFIS Tk� AS�A�
VARIABLE� INDEPENDENT�OF� �FIRST�
�
CAUSING�SUBTLE�ANOMALIES� IN� THE�
PROGRAMkS�BEHAVIOUR�

5O�DECLARE� A�VARIABLE� IN�$�YOU�
MUST�TELL�THE�COMPILER�BOTH�THE�
VARIABLEkS�NAME�AND� ITS�TYPE�� 'OR�NOW

8E�NOW�HAVE�THE�MEANS�TO�STORE�OUR�
NUMBERS�AND�ARRIVE�AT�AN� ANSWER�TO�
THE� ADDITION��5HIS�ANSWER�WILL� BE�SENT�
TO�THE�SCREEN�BY�MEANS�OF�THE�PRINTF�
FUNCTION� INTRODUCED� LAST�MONTH�

(ETTING�THE�DATA� INTO�THE�
VARIABLES�FROM�THE�USER� IS�DONE�BY�A�
FUNCTION�CALLED� jSCANF��5HIS� IS�USED�
IN� A�SIMILAR�WAY�TO�PRINTF
� BUT�HAS�THE�
OPPOSITE�EFFECT�� PRINTF�DISPLAYS�STORED�
INFORMATION�ON�THE�SCREEN
� SCANF�
STORES� INFORMATION�TAKEN� FROM�THE

!&--1',%���!-+.'*#0
o� o

5HERE� IS�QUITE�A�NUMBER�OF�$�COMPILERS�AVAILABLE�FOR�THE�"MIGA��5HE�
PACKAGE�MOST�PROFESSIONALS�CHOOSE� IS�4"4�-ATTICE�$
�AVAILABLE�FOR�_����
FROM�)I4OFT�e��������������5HIS� IS�A� LOT�OF�MONEY�FOR�A� LANGUAGE�THAT�YOU�
ARE�AS�YET�UNFAMILIAR�WITH
� AND�WHICH�YOU�MAY�NOT�BE�SURE� IS�THE�ONE�FOR�
YOU�� *T�S �FAR�SAFER
�THEN
� TO�TRY�SOMETHING�FROM�THE�PUBLIC�DOMAIN��8E�
RECOMMEND�/ORTH$
� A�PACKAGE�WHICH� INCLUDES�A� LINKER
� ASSEMBLER�AND�
NUMEROUS�EXAMPLES�� * T kS�ON�1%0.�DISK������8E�GOT�OUR�COPY�FROM�1UBLIC
%OMINATOR�WHICH�CAN�BE�CONTACTED�ON�pA��������������/ORTH$� IS�NOW�A

F� p� p��o� pp� p� �� �� o� �� p� /� o� p� �� �
CHARITYWARE�PRODUCT��"� LOT�OF�WORK�HAS�GONE� INTO� IT
�AND�SO�WE�URGE�YOU�TO�
SEND�_���TO�THE�4PASTICS�4OCIETY�AS�THE�AUTHOR�4TEVE�)AWTIN� REQUESTS�

WE�LL� BE�WORKING�WITH� INTEGERS� 	WHOLE
�
OR�NON�FRACTIONAL
� NUMBERS
��5HEIR�
TYPE� IS�DESIGNATED�AS� jINTk �� 0UR�THREE�
VARIABLES�COULD� BE�DECLARED� IN�THE�
FOLLOWING�MANNER�

<AG� 9<EFG ��

<AG� F86BA7��

<AG� 4AFJ8E�

/OW�YOU�COULD�GET�A�BIT�TIRED�OF�
TYPING� j INTk� EVERY�TIME�� 'ORTUNATELY
� A�
SHORTHAND�WAY�OF�WRITING�THIS� IS�
PROVIDED� IN�$��4O� LONG�AS�ALL� THE�
VARIABLES�ARE�OF�THE�SAME�TYPE
� THEN�
THEY�CAN�ALL� BE�DECLARED� IN�ONE� LINE
�
SEPARATED�BY�COMMAS�

<AG� 9<EFG �� F86BA7�� 4AFJ8E�

KEYBOARD�� 4CANF�IS�CONVENIENTLY�
PRESENT� IN�THE�SAME�HEADER�FILE�AS�
PRINTF�� 4O
� THE�ENTIRE�PROGRAM�NOW�
LOOKS� AS�FOLLOWS�

�<A6?H78� �FG7<B�;��

IB<7� @4<A�	

[
<AG� 9<EFG �� F86BA7�� 4AFJ8E�

F64A9���7�7���9<EFG ��F86BA7	��

4AFJ8E�9<EFG�F86BA7��

C E <A G9 � ��71A�� 4AFJ8E	�

]

5HE�STRANGE�CHARACTERS�WHICH� APPEAR�
WITHIN�THE�QUOTES� IN� BOTH�THE�SCANF�
AND� PRINTF�LINES� ARE�EXPLAINED� IN�THE�
BOX�ON� j'ORMATTING�4TRINGS�� AT�THE�TOP

"SSEMBLER�� �"�PROGRAM�WHICH�CONVERTS�AN�ASSEMBLY�LANGUAGE�PROGRAM�
WRITTEN� IN�WORDS�	WELL
� ALMOST
� INTO�THE�MACHINE�CODE�NUMBERS�THAT�THE�
"MIGAkS�������PROCESSOR�UNDERSTANDS��8RITING�PROGRAMS� IN� ASSEMBLY�
LANGUAGE�ENSURES�THAT�THE�BEST�POSSIBLE�SPEED�AND�MEMORY�EFFICIENCY�IS�
GAINED�FROM�THE�MACHINE�

$OMPILER�� �"�MEANS�OF�TRANSLATING�A� PROGRAM�TO�RENDER�IT�UNDERSTANDABLE�TO�
THE�COMPUTER��"�COMPILER�TRANSLATES�THE�WHOLE�THING�INTO�MACHINE�CODE�
BEFORE� IT�IS� RUN��5HE�COMPILED� PROGRAM� IS�GENERALLY�MUCH�FASTER�THAN� ITS�
INTERPRETED�COUNTERPART
� BUT�DEVELOPING� IT�WILL� USUALLY�TAKE� LONGER
� DUE�TO�
THE�TIME�SPENT�WAITING�FOR�IT�TO�BE�COMPILED�

&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�

&XECUTABLE�OBJECT�� �"�FILE�WHICH�CAN�BE� LOADED� INTO�THE�"MIGA�AND� RUN�AS�A�
PROGRAM
� AS�OPPOSED�TO�A�DATA�FILE�WHICH� REQUIRES�ANOTHER�PROGRAM�TO�
GIVE� IT�MEANING�

*NTERPRETER�� �"NOTHER�MEANS�OF�TRANSLATING�A�PROGRAM�FOR�THE�COMPUTERkS�
CONVENIENCE��"N� INTERPRETER�TRANSLATES�A�PROGRAM� LINE�BY� LINE�AS� IT�IS�
RUNNING
� AND�THEREFORE�TENDS�TO�BE�SLOW�
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5HE�$�FUNCTIONS�PRINTF�AND�SCANF�
MAKE�USE�OF�THE� RATHER�PECULIAR�
CONCEPT�OF�FORMATTING�STRINGS�

:OU�MAY�REMEMBER�THAT� LAST�
MONTH� *�SAID�FUNCTIONS� IN�$�REQUIRE�
A�SET�NUMBER�OF�ARGUMENTS�� *�ALSO�
SAID�THAT�PRINTF�IS�AN�EXCEPTION�TO�
THIS� RULE��5HE�OTHER�MAJOR�EXCEPTION�
IS�SCANF��5HE�FORMATTING�STRING�IS�THE�
MEANS�BY�WHICH�THESE�FUNCTIONS�GET�
AROUND�THE� RULE�AND�CONSEQUENTLY�
ACHIEVE�THEIR�POWER�

/OT�ONLY�DO�BOTH�FUNCTIONS�TAKE�
AN� INDEFINITE�NUMBER�OF�ARGUMENTS
�
THESE�ARGUMENTS�CAN�ALSO�BE�
DIFFERENT�KINDS�OF�VARIABLES�
DEPENDING�ON�WHAT�NEEDS�TO�BE

INPUT�OR�OUTPUT��5HE�FORMATTING�
STRING�TELLS�THE�FUNCTION�BOTH�WHAT�
KIND�OF�ARGUMENTS� IT�IS�DEALING�WITH�
AND�HOW�MANY�OF�THEM�THERE�ARE�

"�NUMBER�OF�DIFFERENT�CHARACTER�
COMBINATIONS�CAN�APPEAR�WITHIN�THE�
STRINGS
�CORRESPONDING�TO�THE�TYPES�
OF�VARIABLES�TO�BE�DEALT�WITH��5HE�
ONLY�ONE�WE�ARE� INTERESTED� IN�AT�THE�
MOMENT�IS�THE� INTEGER�VARIABLE
�
WHICH� IS� REPRESENTED�BY�THE� h�Di�
CHARACTERS�

*F�ONE� INTEGER� IS�TO�BE�PRINTED�
OUT
� THEN�THE�CORRESPONDING�
STATEMENT�LOOKS�AS�FOLLOWS�

NPGLRD	��B�
�LSK@CP
�

	5HE� ��i� SIGN�TELLS�THE�COMPILER�NOT�
TO�PRINT�THE� hDi 
� BUT�TO�PRINT�THE�
NUMBER�INSTEAD�
�.ORE�THAN�ONE�
NUMBER�CAN�BE�PRINTED� IN�THE�SAME�
STATEMENT�BY�INCLUDING�FORMATTING�
CHARACTERS�FOR�EACH�OF�THEM�

NPGLRD	��B�B�B�
DGPQR
QCAMLB�

RFGPB
�

5HE�SAME���L�APPLIES�FOR�INPUTTING�
NUMBERS�USING�THE�SCANF�FUNCTION��
%IFFERENT�TYPES�OF�VARIABLES�CAN� BE�
MIXED�WITH�BOTH� PRINTF�AND�SCANF�� �
WEiLL�DEAL�WITH�THIS�CASE�ONCE�THE�
TYPES�OF�VARIABLES�THEMSELVES�HAVE�
BEEN�DISCUSSED�

OF�THIS�PAGE��"NOTHER�THING�WHICH�
YOUiVE� PROBABLY�NOTICED� IS�THAT�THE�
VARIABLES�FIRST�AND�SECOND�ARE�
MYSTERIOUSLY�PRECEDED�BY�THE�
CHARACTER�IN�THE�SCANF�LINE��5HE�
REASON�FOR�THIS� IS� A� LITTLE� INVOLVED
�
AND�WILL� BE�DISCUSSED� LATER� IN�THE�
SERIES��4UFFICE�TO�SAY�THAT�WHENEVER�
YOU� USE�SCANF�TO�GET�A�NUMBER�FROM�
THE�USER�INTO�A�VARIABLE
�YOU�CAN�TAKE�
IT�AS� READ�THAT�THE�VARIABLE�S� NAME�
MUST�ALWAYS�BE�PRECEDED�BY�

*F�YOU�TYPE�THE�ABOVE�PROGRAM�
INTO� AN�EDITOR�AND�SAVE� IT�AS�ADD�C
�
THEN� IT�CAN�BE�COMPILED�UNDER�/ORTH$�
BY�TYPING�

AA�?BB�A

AND�ONCE�COMPILED� IT�CAN�BE�RUN�BY�
SIMPLY�TYPING�

?��MSR

/OW�THAT�WEiVE�DEALT�WITH�ADDITION
�
IT iS�A�SIMPLE�MATTER�TO�CONVERT�THE�
PROGRAM�TO�HANDLE
� SUBTRACTION
�
MULTIPLICATION�OR�DIVISION�� $HANGE�THE�
LINE� READING�

?LQUCP�DGPQR�QCAMLB�

TO�ONE�OF�THE�FOLLOWING�

?LQUCP�DGPQR�QCAMLB��
?LQUCP�DGPQR�QCAMLB��
?LQUCP�D�GPQR�QCAMLB�

/OTICE�THAT�THE� � � i� IS� USED�TO�MEAN�
MULTIPLY
� AND� THE� � � i� REPRESENTS�
DIVIDE�� *F�YOU� TRY�COMPILING�THE�
DIVIDING�VERSION� OF�THE�PROGRAM
�YOU�
MAY�NOTICE�SOME�STRANGE�RESULTS�
WHEN�YOU� RUN� IT�� #ECAUSE�ALL� THE�
VARIABLES� USED� ARE� INTEGERS
� NO�
FRACTIONAL� ANSWERS�WILL� BE�GIVEN��5HE�
RESULT�OF���DIVIDED� BY���WILL� BE�GIVEN

AS���� *T�HAS� BEEN� ROUNDED�DOWN�TO�A�
WHOLE�NUMBER�

5HERE� IS� A�WAY�AROUND�THIS� USING�
A�TYPE�OF�VARIABLE�CALLED� hFLOATi 
�WHICH�
WILL� HOLD� NUMBERS�WITH� FRACTIONAL�
PARTS��8EiLL� DEAL�WITH�THESE� IN�A�
FUTURE� INSTALLMENT�

$0..&/54�1-&"4&
0NE�OF�THE�GENERALLY�ACCEPTED� RULES�
OF�GOOD� PROGRAMMING�PRACTICE�SAYS�
THAT�YOU� SHOULD�ALWAYS� INCLUDE

�)68=6>CB�?7�4?56�
C92C�2@@62A65�

?3E:?DB�F:<<�C2;6�?>�
C96�2B@64C�?7�

@A?@?B:C:?>B�3H�
-:CC86>BC6:>

COMMENTS� IN�YOUR�PROGRAMS��
$OMMENTS�ARE�SEGMENTS�OF�TEXT�THAT�
APPEAR�IN�A�PROGRAM�BUT�ARE� IGNORED�
BY�THE�COMPILER��5HEY�SERVE�ONLY�AS�A�
REMINDER�FOR�YOU�OR�AS� AN�AID� TO�
UNDERSTANDING�FOR�SOMEONE�ELSE�
WHEN� LOOKING�BACK�OVER�YOUR�CODE�

5HE�ABOVE�EXAMPLE�SEEMS�
SIMPLE�ENOUGH
� SO�COMMENTS�AREN�T�
REALLY�NECESSARY�� #UT� IMAGINE�THE�
SITUATION� IN�WHICH�YOU�VE�WRITTEN�A�
PROGRAM�OVER����� LINES� LONG�� *MAGINE�
THAT�AFTER�A�FEW�MONTHS�YOU�VE�
DECIDED�TO�GO�BACK�TO� IT�AND�MAKE�
SOME� IMPROVEMENTS�� *F�THERE�ARENiT�
ANY�COMMENTS� IN�THERE
�YOUiRE� LIABLE�
TO� HAVE�A�HARD�TIME�TRYING�TO�WORK�OUT�
WHAT�THE�PROGRAM� IS�DOING
� AND�BY�
WHAT�MEANS��4EGMENTS�OF�CODE�THAT�
MAY�HAVE�APPEARED�OBVIOUS�WHEN�
YOU�WROTE�THEM�WILL�TAKE�ON�THE�
ASPECT�OF�PROPOSITIONS�BY�
8ITTGENSTEIN�

-INKER�� �"�PROGRAM�WHICH�JOINS�TOGETHER�THE�VARIOUS�SEGMENTS�OF�CODE�
PRODUCED�BY�A�COMPILER
� ALONG�WITH�ANY�RELEVANT�LIBRARY�ROUTINES
� AND�
PRODUCES�A�FINISHED
� EXECUTABLE�PROGRAM�

0BJECT�FILE�� �"�RUNNABLE� PROGRAM��ONE�WHICH�WORKS�WITHOUT�THE�AID�OF�AN�
INTERPRETER�

4OURCE�CODE�� �"�PROGRAM� REPRESENTED�AS�A�TEXT�FILE�AND�PRESENTED�TO�A�
COMPILER�OR�ASSEMBLER�FOR�INPUT��5HE�OUTPUT�IS�KNOWN�AS�OBJECT�CODE�

5YPE�� �%ESCRIBES�THE� KIND�OF�INFORMATION�A�VARIABLE� IS�TO�HOLD�� #EFORE�A
VARIABLE� IS�USED� IT�MUST�BE�DECLARED�TO�BE�OF�A�CERTAIN�TYPE�� �WHETHER�IT� IS�
AN� INTEGER
� CHARACTER
� FLOATING�POINT�NUMBER�OR�A�MORE�COMPLEX�USER��
DEFINED�TYPE�

7ARIABLE�� �"�METHOD�OF�STORING�INFORMATION�WHICH�MAY�VARY�AS�A�PROGRAM�
RUNS�� *N�$
� EACH�VARIABLE� IS�GIVEN�A�NAME
�AND�THE� INFORMATION� IT�CONTAINS�
CAN�BE�ACCESSED�OR�CHANGED�BY�REFERENCE�TO�THIS�NAME�

"ND� IF�YOU�CAN�T�READ�YOUR�OWN�
SOURCE�CODE
� IMAGINE�HOW�
IMPENETRABLE� IT�WILL� LOOK�TO�SOMEONE�
WHOiS�NEVER�SEEN� IT�BEFORE�� 0UT�IN�
THE� REAL�WORLD
�WELL�COMMENTED�CODE�
CAN�SAVE�BOTH� TIME�AND�MONEY�

*NCLUDING�COMMENTS� IN�$�SOURCE�
CODE� IS�SIMPLICITY� ITSELF
� SO�THERE�
REALLY� IS�NO�EXCUSE�FOR�NOT�PUTTING�
THEM� IN��"�COMMENT� IS�DEFINED�AS�
ANYTHING�INCLUDED�BETWEEN�THE� j� � i�
AND� � � � � � SYMBOLS��4O
� TAKING�THINGS�
TO� AN�EXTREME
� OUR�ADDITION�EXAMPLE�
COULD� BE� RE�WRITTEN�AS�FOLLOWS�

���PCRPGCTC�GLNSR�MSRNSR�
BCDGLGRGMLQ�DPMK�QR?LB?PB�
JG@P?PW���
�GLAJSBC��QRBGM�F�

���@CEGLLGLE�MD�K?GL�NPMEP?K�
� �
TMGB�K?GL.�
[
���BCAJ?PC�T?PG?@JCQ���

GLR�DGPQR
� QCAMLB
� ?LQUCP�

���ECR�LSK@CPQ�RM�@C�?BBCB�
DPMK�SQCP���

QA?LD�	��B�B�
��D�GPQR
�DAQCAMLB
���
���NCPDMPK�?BBGRGML����

?LQUCP�DGPQR�QCAMLB�
���MSRNSR�PCQSJR���

NPGLRD	��B;L�
?LQUCP
�

�

0N�THE�THEME�OF�READABILITY
� ITiS�
IMPORTANT�TO�CHOOSE�THE� NAMES�OF�
YOUR�VARIABLES�CAREFULLY�� .ANY�PEOPLE�
WOULD�WRITE�THE�ABOVE�PROGRAM�WITH�
VARIABLE� NAMES�SUCH�AS� hAi 
� hBi� AND�
SO�ON�� /OT�ONLY�DOES�THIS�SUGGEST�A�
LACK�OF�IMAGINATION
� ITiS�AN� INVITATION�
TO�CONFUSION�WHEN�THESE�PEOPLE�
COME�BACK�TO� LOOK�AT�THEIR�CODE� IN�
THE�FUTURE��"T� LEAST�WITH� NAMES�SUCH�
AS� hFIRSTi� AND� hSECONDi�YOU�WILL� HAVE�A�
FIGHTING�CHANCE�

5HERE�ARE�SOME� RESTRICTIONS�ON�
VARIABLE�NAMES� IN�$�� 'OR�A�START
�YOU�
CANiT�USE�THE� hRESERVED� KEYWORDS�� OF�
$��5HESE� INCLUDE�WORDS�SUCH�AS�
hVOIDi 
� hINTi� AND�SEVERAL� OTHERS�THAT�
WILL� BE� REVEALED� IN�TIME�� 'URTHERMORE
�
ALL�VARIABLES�MUST�START�WITH�A� LETTER��
'ROM�THEN�ON� IN
� BOTH� LETTERS
�
NUMBERS�AND�THE�UNDERSCORE�
CHARACTER�	j@ i
�CAN�BE�USED�� h"LANi 
�
h#���i� AND� h#9@��(i� ARE� LEGITIMATE�
NAMES�� h L" LANi� AND� h@#9��(i� ARE�
NOT��$ASE� IS�SIGNIFICANT�FOR�LETTERS
� SO�
THE�VARIABLES� h"i� AND� hAi� ARE�DISTINCT�
FROM�EACH�OTHER�

/EXT�MONTH�WEiLL� BE� LOOKING�AT�
SOME�MORE�TYPES�OF�VARIABLES
�
INCLUDING�THOSE�THAT�CAN�STORE�TEXT��
8Ei LL� ALSO�BE�TAKING�OUR�VERY�FIRST�
LOOK�AT�SIMPLE� LOOPING�� �THE�
TECHNIQUE�WHICH�ENABLES�COMPUTERS�
TO�CARRY�OUT� LOTS�OF�SIMILAR�OPERATIONS�
WITH� ONLY�A� SMALL� AMOUNT�OF�PRODDING��
6NTIL�THEN
� SEE� IF�YOU� CAN�T�COME�UP�
WITH�A�FEW�VARIATIONS�ON�OUR�SIMPLE�
CALCULATOR�PROGRAM��$%

-IBRARY�� �5HE�"MIGA�HAS�MANY�SPECIAL� FEATURES
� AND�PROGRAMS�ARE�ALREADY�
PRESENT�IN�THE�OPERATING�SYSTEM�TO�MAKE�USE�OF�THESE�FEATURES��5HESE�
PROGRAMS
�OR� LIBRARY�FUNCTIONS
�MAY�	AND�SHOULD
�BE�USED�BY�APPLICATIONS�
PROGRAMS
�OBVIATING�THE�NEED�FOR�EACH� PROGRAMMER�TO�WRITE�A�SIMILAR�SET�
OF�ROUTINES�

".*("�4)011&3����*446&���� d�+"/6"3:������ \G F \



+ ' , ' 6

�3�E<A�>2�@6>21�<3��:64.�$'��C5E �
;<@�6;B2?@�6;�.�C5<92�;2C �
<=2>.@6;4�?E?@2:���;4A?�
".>?5.99�@>62?�<A@�.�;2C�B2>?6<;�
<3�)#�,�3<>�@52��:64.

5HE�.INIX� LOADER�ICON�WONkT �WIN�ANY�DESIGN�AWARDS

8 . 4 � + ( 3 3 + $

!�"�+�
3 /*9�IS�AN�EFFECTIVE�

RESOURCE�SHARING�MULTId
PROCESSING�ENVIRONMENT
�
AND�AS�SUCH
� IT�APPEARS�

VERY�SIMILAR�TO �"MIGA%OS� IN�TERMS�OF�
LOW�LEVEL� FUNCTIONALITY��5HIS�BEING�
THE�CASE
�WHY�SHOULD�ANYONE�WANT�
TO�SWITCH�FROM�THE�"MIGAkS�NATIVE�
ENVIRONMENT�TO�SOMETHING�
DEVELOPED����YEARS�AGO
� ON�A�
COMPLETELY�DIFFERENT�MACHINE 

8ELL
� FOR�DAY�TO�DAY�TASKS
� USING�
"MIGA�APPLICATIONS
� THERE� REALLY� IS�NO�
NEED�TO�SWITCH
� BUT�FOR�ANYONE�WHO�
NEEDS�TO�DEVELOP�FOR�SEVERAL�
PLATFORMS
� 6/*9� IS� RAPIDLY�BECOMING�
AN� INDUSTRY�STANDARD�� %ESPITE�THE�
NUMBER�OF�DIFFERENT�FLAVOURS�OF�6/*9�
CURRENTLY�AVAILABLE
� THEY�ALL�
DESCENDED� FROM�THAT�FIRST�"5�5�
VERSION
� AND� HAVE�A�GREAT�DEAL� IN�
COMMON��5HUS
�WITH� A� LITTLE�CARE
� IT� IS�
POSSIBLE�TO�PRODUCE�SOFTWARE�THAT�
BEHAVES� IDENTICALLY�ON� A� RANGE�OF�
DIFFERENT�ARCHITECTURES�� (OOD�
EXAMPLES�OF�THIS�ARE�THE�9�8INDOWS

SYSTEM
� THE� 5E9TYPESETTING�PACKAGE
�
AND�JUST�ABOUT�ANY�(/6� PACKAGE�YOU�
COME� ACROSS�� 'URTHERMORE
�WITH�
EXTRAS� LIKE�4UNkS�/'4� 	NETWORK�FILE�
SYSTEM
� AND�THE�STANDARD� NETWORKING�
PROTOCOLS� IT� IS� POSSIBLE�TO� LINK�6/*9�
SYSTEMS�FROM�DIFFERENT�
MANUFACTURERS�TOGETHER�TO�SHARE�
DISKS
� PRINTERS
� TAPE�STREAMERS
�
COMMS� LINKS�TO�THE�OUTSIDE�WORLD
�
AND�MORE�� &QUALLY�IMPORTANT
� FROM�
MY�OWN�POINT�OF�VIEW
� IS�THE�FACT�THAT�
6/*9�EMBODIES�A� LARGE�NUMBER�OF�
IMPORTANT�OPERATING�SYSTEM�
CONCEPTS
�MAKING� IT�AN� IDEAL�EXAMPLE�
FOR�TEACHING�PURPOSES�

*N� THE�"MIGA�WORLD� THERE�ARE�
BASICALLY�TWO�CHOICES�FOR�ANYONE�WHO�
WANTS�TO� RUN� 6/*9�� �"MIGA�6NIX�
	"MIX

� $OMMODORE�S�OWN�VERSION�OF�
4YSTEM�7�3ELEASE��� 	473�
�� �OR�THE�
VERSION� KNOWN� AS�.*/*9�

"MIGA�6NIX�WAS�ONE�OF�THE�FIRST�
RELEASES�OF�473��AND� IS�
ACKNOWLEDGED�TO� BE�A�COMPLETE�
IMPLEMENTATION�WITH� FULL� SUPPORT�FOR

NETWORKING
�VIRTUAL�MEMORY�AND�9��
8INDOWS�� 'OR�THE�MAJORITY�OF�"MIGA�
USERS
� HOWEVER
� IT� IS�JUST�TOO� LARGE�
	NEEDING�AT�LEAST����.B�OF�HARD�
DISK
� AND�PREFERABLY�MORE�THAN�
���.B
�AND�EXPENSIVE� 	AROUND�_����
PLUS�7"5�FOR�A���USER�LICENSE
�� *T�ALSO�
REQUIRES�A�������OR�BETTER
� BECAUSE�
OF�THE� NEED�FOR�A�..6� 	.EMORY�
.ANAGEMENT�6NIT
�TO�SUPPORT�PAGED�
AND�VIRTUAL� MEMORY�OPERATION�

.*/*9
�ON�THE�OTHER�HAND
� IS� IN�
REACH�FOR�A�GREAT�MANY�MORE�
"MIGANS�� *T�COSTS�AROUND�_����
	INCLUDING�7"5
� UNLIMITED�USERS
� AND�
A�FREE�SITE� LICENCE�FOR�ACADEMIC�
SITES

� AND�WILL� RUN� ON�ALL�MACHINES�
FROM�AN�"����UPWARDS�WITH�AT� LEAST�
�.B�OF�3".�� /ATURALLY
�YOU�DONkT�GET�
A�FULL� IMPLEMENTATION� OF�6/*9�� �7.� IS�
NOT�SUPPORTED
� NETWORKING�IS�QUIRKY
�
AND�DONkT �EVEN�THINK�ABOUT�9��
8INDOWS�	THOUGH� THERE�ARE�SUPPOSED�
TO� BE�TWO�WINDOWING�PACKAGES�
AVAILABLE�FOR�.*/*9��.(3�AND�.INI�9
�

5&�2�'1�+','6�
1ROFESSOR�"NDREW�5ANENBAUM�WAS�
ONE�OF�THE�ACADEMICS�WHO�FOUND� IT�
DIFFICULT�TO�TEACH�OPERATING�SYSTEM�
CONCEPTS�WITHOUT�BEING�ABLE�TO�
REFERENCE�THE�6/*9�SOURCE�CODE�� )E�
WROTE� HIS�OWN�MINI�6/*9
� EMBODYING�
MOST�OF�THE� IMPORTANT�FEATURES�OF�
6/*9
� BUT�IN�A�SMALLER�PACKAGE�
SUITABLE�FOR�MICRO�COMPUTERS�� 5HE�
RESULT�WAS�.*/*9
� RELEASED� IN�
+ANUARY������� 4INCE�THEN� IT�HAS�
UNDERGONE� SEVERAL� REVISIONS�AND�HAS�
BEEN� PORTED�TO�MOST�POPULAR�MICROS�
INCLUDING�THE�.ACINSTOSH
�"TARI� 45
�
AND�OUR�VERY�OWN�"MIGA�

*NDEED
� .*/*9�HAS�BECOME�SO�
POPULAR�THAT�A�MAJOR�PUBLISHER
�
1RENTICE�)ALL
� HAS�TAKEN�ON� THE�JOB�OF�
DISTRIBUTING�THE�SYSTEM�FOR�THE�1$

45
�.AC�AND�"MIGA�

�+'%�+','6
4O
�WHAT�DO�YOU�GET�FOR�YOUR�_��� 
*N�THE�STANDARD�1RENTICE�)ALL�
DISTRIBUTION�YOU�SHOULD� FIND�

o �/INE�SYSTEM�DISKS�� �ONE�BOOT�
DISK
�ONE� ROOT�FILE�SYSTEM
� ONE��USR�
FILE�SYSTEM
� TWO�SYSTEM�BINARIES
� ONE�
,ERNIGHAN���3ITCHIE�	,�3
�
COMPATIBLE�$�COMPILER
� ONE�OPERATING�
SYSTEM�SOURCE�CODE� 	COMPRESSED
�
AND� TWO�COMMANDS�SOURCE�CODE�
	COMPRESSED
�

o �"�����PAGE�MANUAL�GIVING�
INSTRUCTIONS�ON�HOW�TO� INSTALL
�
MAINTAIN� AND� RE�BUILD�.*/*9
�ALONG�
WITH� DESCRIPTIONS�AND�USAGE�OF�OVER�
����UTILITY�PROGRAMS�	THE�
COMMANDS

� THE�$�COMPILER�AND�THE�
EDITORS� 	COMPATIBLE�WITH� FOUR�POPULAR�
6/*9�EDITORS
�

"LSO� IN�THE�MANUAL� IS�THE�COMPLETE�
SOURCE�CODE�FOR�THE�1$�VERSION�OF�
.*/*9
�WHICH
� APART�FROM� REALLY�
MESSY�LOW�LEVEL� STUFF
� IS� IDENTICAL� TO�
ALL� OTHER�VERSIONS�OF�.*/*9�� *F�YOU�
REALLY�WANT�TO�SEE�THE�"MIGA�SPECIFIC�
PARTS�OF�.*/*9
�YOU�CAN� ALWAYS�
UNCOMPRESS�THE� RELEVANT�SECTIONS�
FROM�THE�SUPPLIED� SOURCE�CODE�DISKS��
"DDITIONALLY
� IF�YOU�BUY�.*/*9�FROM�
THE�.*/*9�$ENTRE
�YOU� SHOULD� RECEIVE�
DETAILS�OF�ITS�SUPPORT�AND� UPDATE�
SCHEMES
� INCLUDING�.*/*9�VERSIONS�OF

�� 0'#$�%3'"#�2-�2&#�!-+.*#6� &'12-07�-$� 3,'6
*N�THE�MID�����S�A�TEAM�FROM�"5�5�#ELL� -ABS
�
(ENERAL� &LECTRIC�AND�.*5�WERE�WORKING�ON�A�NEW�
OPERATING�SYSTEM�� �TO�BE�CALLED�.ULTICS�� �WITH�THE�
AIM�OF�PROVIDING�EFFICIENT�RESOURCE�SHARING�TO�THE�
GREATEST�NUMBER�OF�USERS�POSSIBLE�� *N�����

"5�5�DECIDED�THAT�PROGRESS�ON�.ULTICS�WAS�
UNLIKELY�TO�PRODUCE� A�WORKING�SYSTEM�WITHIN� A�
REASONABLE� PERIOD� OF�TIME�AND� PULLED� ITS�TEAM�
MEMBERS�OUT�OF�THE� PROJECT�

5HIS� LEFT�IT�WITHOUT�A�SUITABLE�OPERATING�
SYSTEM�FOR�THEIR�3ESEARCH�$ENTRE�

#ECAUSE�OF�THIS
� ,EN�5HOMPSON�AND�%ENIS�
3ITCHIE� 	BOTH�MEMBERS�OF�THE�ORIGINAL�.ULTICS�
TEAM
�AND�THEIR�COLLEAGUES�SAT�DOWN� TO�DESIGN� A�
NEW�OPERATING�SYSTEM�TO�FILL�THE�GAP� LEFT�BY�THE

REJECTION�OF�THE�.ULTICS� PROJECT�� #Y�����
� THEY�HAD�
A�WORKING�PROTOTYPE� RUNNING�ON�THE� INFAMOUS�1%1�
���ARCHITECTURE
�AND� IT�WAS�KNOWN�AS�6/*$4�	A�
PLAY�ON�THE�NAME�.ULTICS
� REPORTEDLY�DEVISED� BY�
#RIAN� ,ERNIGHAN
�� *T�WAS�WHILE�DEVELOPING�
COMPILERS�FOR�THE�NEW�6/*9�OPERATING�SYSTEM�THAT�
,ERNIGHAN�AND� 3ITCHIE�CREATED�THE�#�AND
� LATER
�$�
PROGRAMMING� LANGUAGES��5HE�WHOLE�OPERATING�
SYSTEM�WAS�EVENTUALLY�WRITTEN� IN�$�

#ECAUSE�"5�5�WAS�NOT�ALLOWED�TO�SELL�
COMPUTER�PRODUCTS�AT�THIS�TIME� IT�RELEASED�COPIES�
OF�THE�NEW�OPERATING�SYSTEM
� INCLUDING�THE�SOURCE�
CODE�AND�DEVELOPMENT�ENVIRONMENT
�TO�
UNIVERSITIES�FOR�EDUCATIONAL� PURPOSES�� )ENCE�THE�
POPULARITY�OF�6/*9�SPREAD� AND� LOCAL�VARIANTS�WERE

DEVELOPED�TO�CATER�FOR�A�WIDE�VARIETY�OF�MACHINES�
AND�SITUATIONS�� 6NFORTUNATELY�FOR�US
� AS�THE�
POPULARITY�OF�6/*9�GREW
�"5�5�DECIDED�THAT�IT�
SHOULD� RESTRICT�ACCESS�TO�THE�OPERATING�SYSTEM�
SOURCE�CODE�AND
� AS�OF�7ERSION� �
� IT�BECAME�
IMPOSSIBLE�FOR�UNIVERSITIES�TO�USE�6/*9�SOURCE�AS�
PART�OF�THEIR�TEACHING�PROGRAMMES�

6/*9�HAS�ALSO�BEEN�SPLIT�INTO�TWO�DISTINCT�
STREAMS����X�#4%�ORIGINATES�FROM�THE�6NIVERSITY�OF�
$ALIFORNIA�AT�#ERKELEY
�WHERE�7ERSION���WAS�
PORTED� TO�THE� %&$�7"9�ARCHITECTURE
�WHILE�4YSTEM�
7
� NOW�MOVING�INTO�THE�BUSINESS�WORLD
�WAS�THE�
RESULT�OF�"5�5kS�OWN�MODIFICATIONS�TO�7ERSION� ���
#OTH� STREAMS�ARE�SLOWLY�COMING�TOGETHER�AGAIN�AS�
THE�104*9�STANDARD�TAKES�OVER�

5 � �&" ��,!())�+�S �",,.����� S �#�'.�+2� ����
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SOME�POPULAR�(/6� PACKAGES
� AND�
UPGRADES�TO�.*/*9�THAT� ARE�NOT�
SUPPORTED�BY�1RENTICE�)ALL�

'OR�THOSE�OF�US� LUCKY�ENOUGH�TO�
OWN�"MIGAS�WITH� HARD� DRIVES�THERE� IS�
ONE�MINOR�PROBLEM�� 1RENTICE�)ALL�S�
"MIGA.INIX�����DOES�NOT�SUPPORT�
"MIGA�HARD� DRIVES��5HIS� IS�DECIDEDLY�
INCONVENIENT�BECAUSE
� ALTHOUGH� IT� IS�
POSSIBLE�TO� RUN�.*/*9�FROM�FLOPPY�
THERE� IS� A� NEED� TO� SWAP�DISKS
�
ESPECIALLY�SINCE�THE� SYSTEM� BINARIES�
ARE�SPREAD�OVER�FOUR�DISKS� 	SIX
� IF�YOU�
INCLUDE�THE�BOOT�DISK�AND� ROOT�FILE�
SYSTEM
��"S�FOR�HACKING�THE� SOURCE�
CODE�� �FORGET� IT��5HE� REMAINING�THREE�
DISKS�OF�THE�1RENTICE�)ALL�DISTRIBUTION�
ARE�FILLED�WITH�COMPRESSED�SOURCE�
FILES�FOR�THE� OPERATING�SYSTEM�AND�
COMMANDS�� *N� ORDER�TO� REWRITE�YOUR�
FAVOURITE� PART�OF�THE�OPERATING�
SYSTEM�YOU� NEED�EITHER�A� LOT�OF�3".�
TO�USE�AS�3".�DISK
� OR�AT� LEAST�
��.B�OF�HARD� DRIVE�

/OTICE� *� SAID� THAT�THE�1RENTICE��
)ALL� DISTRIBUTION�DOESNiT�SUPPORT�HARD�
DRIVES �'ORTUNATELY
� THE�.*/*9�TEAM�
ARE�ACTIVE�ON�6SENET�AND�FREQUENTLY�
POST�PATCHES�AND� REVISIONS�TO�FTP��
SITES�AND�BULLETIN�BOARDS� FOR�
INTERESTED� PARTIES�TO�DOWNLOAD��"S�
FAR�AS�"MIGA.INIX� IS�CONCERNED
� THE�
MOST� IMPORTANT�OF�THESE�ARE�THE�
PATCHES�TO�UPGRADE�FROM� ����TO
��������� AND�FROM����������TO
���������� /OT�ONLY�DO�THESE�BRING� IN�
SUPPORT�FOR�$#.�S� HARD� DRIVE�
CONTROLLERS
� BUT�THEY�ALSO�ADD� FURTHER�
FEATURES�AND�FIX�BUGS�WHICH�CAUSED�
PROBLEMS�WITH�FLOPPY�DRIVES�

0NE�OTHER�THING��"MIGA.INIX�
BINARIES�ARE�COMPATIBLE�WITH�45.INIX

#OOTING�)INIX���
�����$OPYRIGHT������1RENTICE�)ALL� *NC

*NSERT�300'�DISKETTE�AND�HIT�3&563/�	OR�SPECIFT�BOOTDEV

.INOR� 4IZE�	FILL /INE
���� � .4�%OS
*.� � .INIX3OOT
���� 4 )INIX.AIN
64� �� %)�

5HE�.INIX�BOOT�SCREEN
�WAITING�FOR�
THE�ROOT� *MAGE�DISK�TO�BE� INSERTED

AND�VICE�VERSA�� �YOU�CAN� RUN�THE�
SAME� PROGRAMS�ON�BOTH�WITHOUT�
RECOMPILING��"S�FOR�OTHER�VERSIONS�OF�
.*/*9
�YOUi LL� FIND�THAT�THEY�ARE�
SOURCE� LEVEL� COMPATIBLE�� � IN�OTHER�
WORDS
� A� PROGRAM�WRITTEN� FOR�ONE�
MACHINE�CAN� BE� RECOMPILED� ON�
ANOTHER�WITHOUT�CHANGES�	UNLESS
� OF�
COURSE
�YOUiRE�GOING� IN�AND� HITTING�
THE�HARDWARE�DIRECTLY
�

64*/(�".*(".*/*9
4TARTING�"MIGA.INIX� IS�SIMPLICITY�
ITSELF�� &ITHER�BOOT�DIRECTLY�FROM�THE�
SUPPLIED�BOOT�DISK
� OR�DOUBLE�CLICK�ON�
THE�.*/*9� ICON��"FTER�A�FEW�SECONDSi�
DRIVE�ACTIVITY
� THE�"MIGA� IS�
IMPERSONATING�AN�EARLY���S�TEXT�ONLY�
6/*9�SYSTEM� 	WHICH�GIVES� RISE�TO�MY�
FIRST�QUIBBLE�� IF�.*/*9�CAN� RUN� IN� A�
WINDOW�ON�THE�.AC
�WHY�CAN�T� IT�DO�
THE�SAME�UNDER�*NTUITION 
�

5HE�FIRST�THING�YOU� SEE�ON�BOOTING�
IS�A� REQUEST�TO� INSERT�THE� ROOT�FILE�
SYSTEM�DISK
� OR�SPECIFY�A� ROOT�DEVICE��
5HIS� IS� BECAUSE�.*/*9�USES�A�FILE�
SYSTEM�VERY�CLOSE�TO�THAT�OF�FULL� 6/*9�
IMPLEMENTATIONS
� ALLOWING� IT�TO�
SPREAD� ITS�DIRECTORY�TREE�ACROSS�
SEVERAL�VOLUMES
�WITHOUT�THE� USER�
REALLY�KNOWING�WHAT� IS� HAPPENING��
#ECAUSE� FILES�CAN� BE� LOCATED� ON�ANY�
CORRECTLY�CONFIGURED� DISK�CONNECTED�
TO�THE�"MIGA
� A� ROOT�FILE�SYSTEM
�
CONTAINING�THE� LINKS�TO�THE� OTHER�FILE�
SYSTEMS
� IS�MAINTAINED�ON�3".�DISK�
AND� LOADED�EVERY�TIME�THE�MACHINE�
BOOTS�� 5HIS�FILE�SYSTEM�ALSO�CONTAINS�
JUST�ENOUGH�COMMANDS�TO�GET�THE�
OPERATING�SYSTEM�GOING�WITHOUT�
NEEDING�TO� LINK� IN� THE�OTHER�DISKS�
IMMEDIATELY�

-0((*/(�0''
#ECAUSE�.*/*9� IS�DESIGNED� TO� RUN�ON�
PERSONAL�MICRO�COMPUTERS
� IT�GIVES�
YOU�A�GOOD� FEEL� FOR�THE�WAY�6/*9�
WORKS
� PARTICULARLY�SINCE�YOUiRE� LIKELY�
TO�BE�YOUR�OWN�SYSTEM�MANAGER�� *T�
CAN�BE�VERY�DAUNTING�AT�FIRST
� TRYING�TO�
GET�TO�GRIPS�WITH�THE�MORE�ARCANE�
FEATURES
� AND�MOST�USERS� HAVE�
PROBLEMS�WITH� THE� �TWO�FINGERED

$ � .  3 � . ! � . !- 1 %. !) !* 0/
"MIGA.INIX�WILL� RUN�ON�AN�"����
WITH��.B�OF�3".�AND�ONE�FLOPPY
�
BUT� IT� IS�DIFFICULT�TO�DO�ANY�MORE�
THAN�GET�AN� IMPRESSION�OF�THE�
OPERATING�SYSTEM�UNDER�THESE�
CONDITIONS
� ESPECIALLY�SINCE�USING�
THE�$�COMPILER�WILL� BE� IMPOSSIBLE�� *T�
BOOTED� SUCCESSFULLY�UNDER�,ICKSTART
���
� ����AND������WITHOUT�ANY�
PROBLEMS�

*� STRONGLY�RECOMMEND� THAT�
ANYONE�THINKING�SERIOUSLY�ABOUT�
PURCHASING�.*/*9�SHOULD�GET�HOLD� OF�
THE� �������X�PATCHES�AND�THE
��������� DEMO�DISK�ENABLING�THEM

TO� INSTALL� .*/*9�ON�A� HARD�DISK��"LL�
$OMMODORE� HARD�DRIVE�CONTROLLERS�
ARE�SUPPORTED� 	"����95�AND�4$4*
�
"����
�"�����AND�THE�"����� m�
CONTROLLER
� EXCEPT�THE�"���� *%&�
CONTROLLER�� *NSTALLATION� REQUIRES�AT�
LEAST��.B�OF�DISK
� AND� PREFERABLY�
���TO���.B�FOR�A�WORKING�
INSTALLATION��4INCE�VIRTUAL� MEMORY�
ISNiT �CURRENTLY�SUPPORTED
� THE�MORE�
3".�YOU�CAN�SQUEEZE� IN� THE�BETTER��
5HE�TEST�SYSTEM�WAS� AN�"����)%�
WITH� �.B�3".�AND� A���.B�HARD�
DISK�	"����"�CONTROLLER

� ���.B�OF�
WHICH�WAS�DEDICATED� TO�.*/*9�

���� ��� %)���
����

.EHORYSIZE� � � ����K� .*/*9� �� ���K� 3".� DISK� �� ���K� "VAILABLE�� ����K�

3")� DISK� LOADED

$HECKING� ZONE� HAP�
$HECKING� INODE� HAP�
$HECKING� INODE� LIS T�
BLOCKSIZE� �� ���� ZONESIZE� � � ����

��� 3EGULAR� FILES
�� %IRECTORIES
� #LOCK� SPECIAL� FILES
� $HARACTER� SPECIAL� FILES

���� 'REE� INODES
� /AHED� PIPES

���� 'REE� ZONES
�DEY�S�*�P�� NOUNTED�
�DEW�S�*�P�� HOUNTED

4AT� 4EP� �� ��������� ����
)E�LEONE� TO� )*/*9� �� 5RIAL� 4YSTEN
4NAIL� HARD� DISK� ON� "NIGA� ����)%� UITH� 79-���

$ONSOLE� -OGIN� �

5HE�.INIX�BOOT�AFTER��E TC �R C �HAS�EXECUTED��/OW�IT iS�WAITING�FOR�A�USER� LOGIN

TYPIST�� APPROACH�THAT�CAME� UP�WITH�
COMMAND� NAMES� LIKE� hCMPi
	$O.1ARE�TWO�FILES

� hCPi� 	$O1Y�A�
FILE

� hMVi� 	.O7E�OR� RENAME�A� FILE
��
5HEN�THERE�ARE�THE� REALLY�WACKY�ONES�
SUCH�AS� hGREPi� 	(LOBAL� 3EGULAR�
&XPRESSION� 1ARSER
�AND� �BAWKi� 	#ASIC�
"8,�� �"HOE
�8EINBERGER�AND�
,ERNIGHAN�� �NAMED� AFTER� ITS�
AUTHORS�
�� :ET�ON� THE�WHOLE�FAMILIARITY�
BRINGS�CONFIDENCE
� AND�WITHIN� A�FEW�
WEEKS�YOU� SHOULD�BE�QUALIFIED� TO�
READ�MESSAGES� IN�COMP�UNIX�WIZARDS�
WITHOUT�FEELING� LEFT�OUT�

*N�USE
� *� FOUND�"MIGA.INIX�TO�BE�
VERY�STABLE
� THE�ONLY�MAJOR�CRASHES�
OCCURRING�WHEN� *�MODIFIED� THE�FILE�
SYSTEM�PROCESS�TO�ALLOW�SOME�
NORMALLY�FORBIDDEN�ACTIONS
� BUT�NO�
REAL� DAMAGE�WAS�DONE�� *N� TERMS�OF�
SPEED
� IT�S� A� LITTLE�STRETCHED�WHEN�
SUPPORTING�FOUR�VIRTUAL� TERMINALS�AND�
A� SERIAL� TERMINAL� LINE�ON� AN�"�����
WITH�A�79-������	NO����BIT�3".
� 
�
BUT�NOTHING�UNBEARABLE��8ITH�ONLY�
ONE�TERMINAL� ON�A�BARE�������
PERFORMANCE� IS� ADEQUATE�

5HE�COMMANDS�AND� UTILITY�
PROGRAMS�SUPPLIED�WERE�COMPARABLE�
WITH�THEIR�REAL�6/*9�COUNTERPARTS
�
WITH�ONLY�A�VERY�FEW�OPTIONS�MISSED�

O O O O O O O O O
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(/6�� �(NUiS�/OT�6NIX�� �A�PROJECT�

COORDINATED�BY�THE�'REE�
4OFTWARE�'OUNDATION�TO�PROVIDE�
FREELY�DISTRIBUTABLE� SOFTWARE�

7IRTUAL�5ERMINAL�� �"LTHOUGH�"MIGA�
.INIX�DOESNiT�SUPPORT�A�
WINDOWING�SYSTEM
� IT� IS� POSSIBLE�
TO�HAVE�UP�TO�FOUR�SESSIONS�
LOGGED� IN� FROM�THE� SYSTEM�
KEYBOARD�� &ACH� SESSION� IS�
TREATED�AS�A�DISTINCT�TERMINAL�
AND�THE�KEYBOARD� IS�ONLY�
CONNECTED� TO�A�SESSION�WHEN� ITS�
SCREEN� IS�DISPLAYED� ON� THE�
MONITOR�

7IRTUAL�.EMORY�� �"LTHOUGH�MULTIc
PROCESSING�SYSTEMS�APPEAR�TO�
HAVE�HUGE�AMOUNTS�OF�MEMORY�
CONNECTED
� ONLY�A�SMALL� FRACTION�
OF�THIS�MAY�BE� REAL�MEMORY�� 5HE�
REMAINDER� IS�MADE�UP�OF�SWAP�
FILES�ON�DISK��"S�PROCESSES�ARE�
SWITCHED
� THEIR�MEMORY�MAY�BE�
SAVED�TO�DISK�TO�FREE� REAL�
MEMORY�FOR�THE�NEXT�PROCESS�

9�8INDOWS�� �"�WINDOWING�COMMS�
PROTOCOL� AVAILABLE�ON�MOST�6/*9�
MACHINES
� BUT� REQUIRES�CUSTOM�
SOFTWARE�TO�DRIVE�THE�BITMAPPED�
DISPLAYS�

".*("�4)011&3�m �*446&���� m �+"/6"3:� ���� ��
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5 ELCOME�BACK�TO�
"3EXX�FOR�"LL
� THE�
COLUMN�DEDICATED�
TO�BRINGING�THE�ART�

OF�"3EXX�PROGRAMMING�TO�THE�
MASSES�� -AST�MONTH�WE�TOOK�OUR�
FIRST�TENTATIVE�STEPS�TOWARDS�
MASTERING�"3EXX��5HE�COMMANDS�
AND�FUNCTIONS�THAT�WE�COVERED�WERE�
STILL� PRETTY�BASIC
� BUT� IF�YOU�VE�
GRASPED�ALL� THE�CONCEPTS�THAT�WE�
DISCUSSED
� THEN�YOU�RE�ALREADY�WELL�
ON�YOUR�WAY�TO�BECOMING�AN�"3EXX�
HACK��5HIS�MONTH�WE�CONTINUE�THE�
THEME�WITH�A� LOOK�AT�TWO�MORE�
CONTROL�STRUCTURES��1LUS�WEkLL�BE�
DIGGING�DEEP�INTO�THE�1%�LIBRARIES�TO �
SEE�WHATkS�ON�OFFER�FOR�THE�"3EXX�
PROGRAMMER��4O�BOOT�UP�YOUR�
"MIGA
� INSTALL�"3EXX�AND�GET�THOSE�
TYPING�FINGERS� READY���

%&$*4*0/4�5*.&
*N� LAST�MONTHkS� INSTALLMENT
�WE�TOOK�
A�BRIEF�LOOK�AT�"3EXXkS� *'���5)&/�
STRUCTURE
� A�VERY�HANDY�COMMAND�
THAT�YOUkLL� FIND� IN�JUST�ABOUT�EVERY�
PROGRAMMING� LANGUAGE�UNDER�THE�
SUN�� %ECISION�MAKING� IS�VERY�
IMPORTANT�WITHIN�ANY�PROGRAMMING�
PROJECT
� REGARDLESS�OF�WHETHER�YOUkRE�
WRITING�A�CONTROL� SCRIPT�FOR�AN� IMAGE�
PROCESSING�PROGRAM�OR�A�COMPLETE�
"3EXX�APPLICATION��"3EXX�S� *'���5)&/�
STRUCTURE� IS� PROBABLY�ONE�OF�THE�MOST�
POWERFUL� IMPLEMENTATIONS�YOU�RE�
LIKELY�TO�FIND�BECAUSE� IT�ALLOWS�YOU� TO�
BUILD�UP�WHAT�ARE�KNOWN�AS� jNESTEDk�
CONTROL� STRUCTURES��5HESE�ARE� A�FORM�
OF�DECISION�MAKING�STRUCTURE�THAT�CAN�
PERFORM�A� PARTICULAR�TASK�BASED�
AROUND�MORE�THAN�ONE�DECISION�
PERFORMED�BY�THE� STRUCTURE�

"�NESTED�DECISION�MAKING�
STRUCTURE�CAN�BE�VERY�HANDY�WHEN�
YOU�WANT�TO�MAKE�FURTHER�DECISIONS

BASED�AROUND�THE�DECISIONS�MADE�BY�
AN�EARLIER� *'���5)&/�STRUCTURE�� 4AY
�
FOR�EXAMPLE
�YOU�WANTED�TO�WRITE� A�
SCRIPT�THAT�ADVISED�THE� USER�WHICH�
"MIGA�TO� BUY�BASED� AROUND� THEIR�
BUDGET�� *N� PLAIN� &NGLISH� TERMS
�THE�
DECISIONS�THAT�THE�SCRIPT�WOULD�HAVE�
TO�MAKE�WOULD� LOOK�A� BIT� LIKE�THIS�

*F�YOUR�BUDGET�IS� LESS�THAN�_����
THEN� KEEP�SAVING�THOSE�PENNIES�

*F�YOUR�BUDGET� IS�NOT�GREATER�THAN�
_����THEN�BUY�AN�"����

*F�YOUR�BUDGET� IS�NOT�GREATER�THAN�
_����THEN�BUY�AN�"�����

*F�YOUR�BUDGET� IS�NOT�GREATER�THAN�
_�����THEN�BUY�AN�"�����

*F�YOUR�BUDGET�IS�NOT� LESS�THAN�
_�����THEN�BUY�AN�"����

0BVIOUSLY�YOU� SHOULD� NEVER�BASE�
YOUR�BUYING�DECISIONS�AROUND�SUCH� A�
SIMPLE�ALGORITHM
�BUT�AS�AN�EXAMPLE�
OF�A�NESTED� DECISION�MAKING�
STRUCTURE
� IT�SERVES� ITS� PURPOSE�WELL��
*N�"3EXX�CODE
�WE�COULD�WRITE�THIS�
SET�OF�DECISIONS�AS�FOUR�SEPARATE�
*'���5)&/�STRUCTURES
� BUT� IT�WOULD� BE�
MUCH�NEATER�	AND� FASTER�IN�OPERATION
�
IF�IT�WERE�CODED�AS� IN� -ISTING���

(0*/(�8*5)�5)&�'-08
5HE� LOGICAL�FLOW�OF�THE�NESTED�
CONDITION� STRUCTURE� IS� PRETTY�SIMPLE�TO�
FOLLOW��"S�YOU�CAN�SEE
� THE�CODE�
STARTS�BY�ASKING�THE�USER�HOW�MUCH�
MONEY�THEY�HAVE�TO�SPEND�� 5HIS� IS�
THEN�STORED� IN�A�VARIABLE�CALLED�
jBUDGETk ��0NCE�"3EXX�KNOWS� HOW�
MUCH�YOU�HAVE�TO�SPEND
�THE�
DECISION�MAKING�STARTS�� 'IRST�OFF
�
"3EXX�CHECKS�WHETHER�YOU�VE�GOT�AT�
LEAST�_����TO�SPEND�� *F�NOT
� THE�
MESSAGE� j,EEP�SAVING�THOSE�
PENNIESk� IS�DISPLAYED�AND�"3EXX�
JUMPS�OUT�OF�THE� *'���5)&/�STRUCTURE�

���"' ��.'�-"('�%"�+�+"�,
*� HADNkT � INTENDED�COVERING�THE�TASK�
OF�ADDING�FUNCTION� LIBRARIES�TO �
"3EXX�FOR�AT� LEAST�A�COUPLE�OF�
MONTHS
� BUT� I kVE�RECENTLY�NOTICED�
WITHIN�THE�"NSWERS�SECTION�THAT�
MANY�OF�YOU�HAVE�HAD�PROBLEMS�
WITH�THIS� RELATIVELY�SIMPLE�TASK�

&XTERNAL� FUNCTION� LIBRARIES�	SUCH�
AS�THE�3EXXLNTUITION� LIBRARY
�CAN�BE�
ADDED�TO�THE�"3EXX�SYSTEM� IN�TWO�
WAYS�� �USING�THE�"3EXX�FUNCTION�
"%%-*#2�OR�FROM�THE�4HELL� USING�THE�
"3EXX�COMMAND�39-*#�� #OTH� OF�
THESE�METHODS� REQUIRE�YOU� TO�PASS�
EXACTLY�THE�SAME�PARAMETERS
� SO� *kLL�
RESTRICT�MOST�OF�THIS�EXPLANATION�TO�
THE�39-*#�COMMAND�� 39-*#� IS�AN�
EXTERNAL� PROGRAM�THAT�CAN�BE�FOUND�
IN�THE�3EXXC�DIRECTORY�OF�YOUR�
8ORKBENCH�����DISK�OR�HARD�DISK

BOOT�PARTITION�� *TS�SOLE� ROLE� IN� LIFE� IS�
TO�ADD�THE�NAME�OF�AN�"3EXX�
FUNCTION� LIBRARY�HELD� IN�THE�-*#4��
DIRECTORY�TO�"3EXXkS� LIBRARY�LIST��0NCE�
ADDED
�"3EXX�SCRIPTS�CAN�ACCESS�
THE�FUNCTIONS� IN� THAT� LIBRARY�AS� IF�
THEY�WERE�BUILT�INTO�THE�"3EXX�CORE�

39-*#�EXPECTS�TO�BE�PASSED�FOUR�
PARAMETERS�� �THE�NAME�OF�THE�
LIBRARY
�THE� LIBRARY�S�PRIORITY
� ITS�
OFFSET�VALUE�AND�A�VERSION� NUMBER��
5HE�NAME�OF�THE� LIBRARY�IS� PRETTY�
OBVIOUS�BECAUSE� ITkS�SIMPLY�THE�
FILENAME�OF�THE�FUNCTION� LIBRARY�AS� IT�
APPEARS� IN�YOUR�-*#4��DIRECTORY�
	DONkT �FORGET�THAT�ALL� LIBRARY�FILES�� �
INCLUDING�"3EXX� LIBRARIES�� �MUST�BE�
HELD� IN�THE�-*#4��DIRECTORY
��5HE�
PRECISE�FORMAT�OF�THE� 39-*#�
COMMAND� IS�AS�FOLLOWS�

.4(%���(A:J9JQ�*9E=��
�,JAGJALQ���+>>K=L�
�2=JKAGF�

5HE�PRIORITY�PARAMETER�IS�SIMPLY�A�
VALUE�BETWEEN� ����AND������� *N�
MOST�CASES�THOUGH
�GO�FOR�A�PRIORITY�
VALUE�OF���

/EXT�UP�WE�HAVE�THE�OFFSET�
VALUE�WHICH� IS�SLIGHTLY�MORE�
COMPLEX�� 5HERE�S�NO�GENERAL� RULE�FOR�
OBTAINING�THIS�VALUE�� �ALL�YOU�CAN�DO�
IS�TO�CHECK�THE�DOCUMENTATION�
WHICH�COMES�WITH� THE�FUNCTION�
LIBRARY�THAT�YOUkRE�TRYING�TO� INSTALL�
	THIS�OFFSET�VALUE� IS�ALWAYS�STATED�
WITH�THE�DOCUMENTATION� OF�A�
FUNCTION� LIBRARY�� � *F�IT� ISN�T
� THEN�THE�
LIBRARY�IS�USELESS
�� %ONkT �TRY�PUTTING�
ANY�OLD�VALUE�HERE�� *F�YOU�DO
�THE

"MIGA� IS�MORE�THAN�LIKELY�TO�
COMPLAIN�BITTERLY�AND�A� LESS�THAN��
AMUSING� j4OFTWARE�'AILUREk�
REQUESTER�WILL� BE�DISPLAYED�

'INALLY�WE�HAVE�THE�VERSION�
NUMBER��5HE�VERSION� NUMBER�ISNkT�
REALLY�THAT� IMPORTANT�UNLESS�YOUkRE�
WRITING�A�SCRIPT�THAT�WILL� ONLY�WORK�
WITH�AN�UPDATED� RELEASE�OF�A�
PARTICULAR�LIBRARY�� 6NDER�NORMAL�
CIRCUMSTANCES�THOUGH
�JUST�STATE�A�
VALUE�OF���

*F�YOU�WISH�TO�AUTOMATE�THIS�
PROCESS
�YOU�CAN�USE�THE�"%%-*#2�
FUNCTION� FROM�WITHIN�YOUR�SCRIPTS��
5HIS�WILL� ALLOW�YOUR�"3EXX�SCRIPTS�TO�
ACCESS�THE�FUNCTIONS�WITHIN� A�
FUNCTION� LIBRARY�WITHOUT�YOU�HAVING�TO�
ADD�THE� LIBRARY�TO�THE� LIBRARY� LIST�FIRST��
5HE�FORMAT�OF�THE�FUNCTION� IS�VERY�
SIMILAR�TO�THAT�OF�THE�39-*#�
COMMAND�WHICH�WE�SAW�PREVIOUSLY
�
AND� IS� AS�FOLLOWS�

9<<DA:��DA:J9JQF9E=�DA:J9JQ�

� ,JAGJALQ
� +>>K=L
� 2=JKAGF�

G G � ".*("�4)011&3�o � *446&���� o �+"/6"3:� ����



!40!* %*#��.!44�"+.�".!!���2CJCAR���6FCL�#CKM���

Q?W��/JC?QC�CLRCP�@SBECR��
NSJJ�@SBECR

QCJCAR
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Q?W��*CCN�Q?TGLE�RFMQC�NCLLGCQ���
UFCL�@SBECR��������RFCL

Q?W��!SW�WMSPQCJD�?L� �����
UFCL�@SBECR��������RFCL

Q?W��!SW�WMSPQCJD�?L� ������
UFCL�@SBECR���������RFCL

Q?W��!SW�WMSPQCJD�?L� ������
UFCL�@SBECR�[�������RFCL

Q?W��!SW�WMSPQCJD�?L� ������
MRFCPUGQC�
CLB

*F�YOUiVE�GOT�AT�LEAST�_����TO�SPEND
�
THE� *'���5)&/�STRUCTURE�THEN�CHECKS�
YOUR�BUDGET�TO�SEE�WHICH�TYPE�OF�
"MIGA�YOU�CAN�AFFORD�

0NE�SIGNIFICANT�THING�TO�NOTE�HERE�
IS�THE�USE�OF�THE� hDOi� INSTRUCTION�ON�
THE�END�OF�THE� LAST�*'�STATEMENT��5HE�
DO� INSTRUCTION� IS�VERY�IMPORTANT�
INDEED�BECAUSE� IT�TELLS�"3EXX�THAT�
THE� LINE�WHERE� IT�APPEARS� IS�THE� LAST�
PART�OF�THE�NESTED�STRUCTURE�� *T�
DOESNiT �ACTUALLY�MARK�THE�END�OF�THE�
STRUCTURE�THOUGH
� SO�YOU�SHOULD� ALSO�
USE�THE� hENDi� INSTRUCTION�TO�TERMINATE�
THE�STRUCTURE�� h%Oi� SHOULD�THEREFORE�
BE�APPENDED�ONTO�THE�END�OF�THE� LAST�
*'�OR�&-4&� INSTRUCTION�	WHICHEVER�
COMES� LAST
�� *�GUESS� *� SHOULD� HAVE�
TOLD�YOU�THIS� LAST�MONTH
� BUT�BETTER�
LATE�THAN�NEVER�

)&"%�$"4&
)OWEVER
� IT�HAS�TO�BE�SAID�THAT�
NESTED� *'���5)&/�STATEMENTS�ARE�A�
LITTLE� UNTIDY�AND� PERHAPS�A� LITTLE�HARD�
TO� UNDERSTAND��"�NEATER�AND�EASIER�
METHOD�OF�GROUPING�DECISIONS� IS�THE�
4&-&$5���8)&/�STRUCTURE
� THE�"3EXX�
EQUIVALENT�OF�#"4*$iS�$"4&�

5HE�4&-&$5���$"4&�STRUCTURE� IS�
USED�FOR�MUCH�THE�SAME�DECISIONc
MAKING�OPERATIONS�AS�A�NESTED�
*'���5)&/�STRUCTURE
� BUT�IT�HAS�THE�BIG

ADVANTAGE�OF�BEING�FAR�MORE�
READABLE��:OU�SHOULD�THEREFORE�USE�
THE�4&-&$5���8)&/�STRUCTURE� IN�
PREFERENCE�TO�A�NESTED� *'���5)&/�
STRUCTURE�WHENEVER�POSSIBLE�� -ISTING
�� IS�THE�SAME�PROGRAM�THAT�WE�
CODED�BEFORE
� USING�THE�
4&-&$5���8)&/�STRUCTURE� INSTEAD�

4URE
� IT iS�NOT�VERY�EXCITING
� BUT�AT�
LEAST�IT iS�MORE� READABLE�THAN�THE�
NESTED�VERSION�WE�COVERED�EARLIER�� *N�
FACT
� IT iS�VERY�CLOSE�TO�&NGLISH��
)OWEVER
�ONE�THING�WORTH�NOTING�IS�
THE� hOTHERWISEi� CLAUSE�AT�THE�END�OF�
THE�STRUCTURE��5HE� hOTHERWISEi� CLAUSE�
IS� REALLY�THERE�AS�A�SORT�OF�SAFETY�NET�
THAT�COMES� INTO�PLAY� IF�ALL�THE� hWHENi�
TESTS�PROVE�FALSE��5HINK�OF�IT�AS�A�
SORT�OF�hIF�ALL�ELSE�FAILS
� THEN�DO�THISi�
OPTION��"LTHOUGH� ITiS�TECHNICALLY�
OPTIONAL
� IT�S�ALWAYS�WORTH�PUTTING� IT�
IN�JUST�IN�CASE�� *F�THIS�HAPPENS�AND�
NO� hOTHERWISEi� CLAUSE� IS�FOUND
�"3EXX�
WILL�CHUCK�UP�AN�ERROR�MESSAGE�
INFORMING�YOU�THAT�THE� hOTHERWISEi�
CLAUSE� IS�MISSING�� #UT� IF�ONE�OR�MORE�
OF�THE� �WHEN�� TESTS�DOES�PROVE�TO�BE�
TRUE
�"3EXX�DOESNiT�COMPLAIN�ABOUT�
THE�ABSENCE�OF�AN� hOTHERWISEi�
CLAUSE�� )MM
� *� HAVE�TO�ADMIT�THAT�
THIS� IS�ONE� PECULIARITY�OF�"3EXX�THAT�
*�M�NOT�OVERLY�KEEN�ON��0H�WELL
� SEE�
YOU�NEXT�MONTH�

7�*� &D� ��#�@@@@@@@@@@@@@@@@@
I�4E�LECT
���S&II0��FI�^4�j
SAY� �1 LEASE � EN TE R� BUDGETk �AU5L� h

UHEN� BUDGET�

WHEN
�� ���� THEN
�,EEP� SAVING � THOSE� PENN IES ���
�� ���� THEN�

@AY� �#UY� Y O U RS E LF� AN� 3�����
WHEN� BUDGET� �� � ���� THEN

SAY� �#UY� Y O U RS E LF� AN� )*�����
UHEN� BUDGET� �� � ����� THEN

SAY� �#UI�WHEN� BUDGET� k �
CLB

U R S E LF � AN� 3�##��
@ ������������ ������� I� THEN
SAY� i#UY� Y O U RS E LF� AN� FT������

8HENEVER�POSSIBLE
�TRY�TO�USE�THE�4&-&$5���8)&/�STRUCTURE�IN�PREFERENCE�TO �
A�NESTED� *'���5)&/�STRUCTURE��5HE�MAIN�REASON�FOR�THIS�ADVICE�IS�THAT�A�
4&-&$5���8)&/�STRUCTURE�IS�SIMPLY�EASIER�TO�UNDERSTAND�

"S�WE�DISCUSSED�IN�THE�FIRST�
INSTALLMENT�OF�THE�"3EXX�COLUMN
�
THE�CORE�OF�"3EXX�ACTUALLY�
CONTAINS�VERY�FEW�COMMANDS��#UT
�
THANKS�TO�"3EXXiS�MODULAR�
APPROACH
� I T iS�POSSIBLE�TO �EXTEND�
THE�LANGUAGE�ALMOST�INFINITELY�BY�
CALLING�EXTERNAL�LIBRARIES�
CONTAINING�"3EXX�FUNCTIONS��
4OURCING�THESE�LIBRARIES�IS�ACTUALLY�
MUCH�SIMPLER�	AND�CHEAPER
� THAN�
YOU�MAY�THINK��)OW�MUCH�FOR�ALL�
THIS�ADDED�POWER �_��� �/OPE��
_�� �/OPE��_�� �/OPE��)OW�DOES�
hFREE�OF�CHARGEi�GRAB�YOU �#ELIEVE�
IT �OR�NOT
�BUT�THE�1%�LIBRARIES�
CONTAIN�AN�ENORMOUS�SELECTION�OF�
"3EXX�LIBRARIES�AND�UTILITIES�

"S�A�BIT�OF�A�SIDELINE�TO�THIS�
COLUMN�S�"3EXX�TUTORIALS
�WEi LL� BE�
TAKING�A� LOOK�AT�WHAT�THE�1%�
LIBRARIES�HAVE�TO�OFFER�THE�"3EXX�
PROGRAMMER��5HANKS�TO�THE�
WONDERS�OF�$%�30.�TECHNOLOGY�
	ISNiT�THE�"����WONDERFUL�

� *�WAS�
ABLE�TO�SCOUR�THE�'RED�'ISH� LIBRARY�
IN�SEARCH�OF�"3EXX�UTILITIES�� *�
WASNiT �EXPECTING�TO�FIND� ANYTHING�
PARTICULARLY�IMPRESSIVE
� BUT�HOW�
WRONG�*�WAS��5HE�1%� LIBRARIES�HAVE�
PROVED�THEMSELVES�TO�BE�A�
WONDERFUL� SOURCE�OF�"3EXX�UTILITIES�
AND�TOOLS�� �*�EVEN�MANAGED�TO�FIND�
AN�"3EXX�COMPILER��8ITHOUT�FURTHER�
PREAMBLE
� LETiS�GET�STUCK� IN�TO�ALL�
THAT�TASTY�"3EXX�1%���

3&99*/56*5*0/
'RED�'ISH�����
+EFF�(LATT�OF�%ISSIDENTS�4OFTWARE�
HAS�DONE�"MIGA�"3EXX�
PROGRAMMERS�PROUD�WITH�
3EXXLNTUITION��5HIS�FUNCTION� LIBRARY�
THAT�ALLOWS�"3EXX�PROGRAMMERS�TO�
WRITE�SCRIPTS�THAT�CAN�TAKE�FULL�
ADVANTAGE�OF�*NTUITION
� THE�"MIGAiS�
POWERFUL�WINDOWING�INTERFACE�� #Y�
SIMPLY�ADDING�THE� LIBRARY�TO�THE�
"3EXX� LIBRARY�LIST�USING�THE�"DD-IB	
�
FUNCTION�OR�THE�%04�COMMAND�
39-*#
�YOUR�"3EXX�SCRIPTS�CAN�OPEN

SCREENS�AND�WINDOWS
�MANAGE�
MENUS�AND�COMMUNICATE�WITH�
*NTUITION�THROUGH�THE� *%$.1�
	*NTUITION�%IRECT�$OMMUNICATIONS�
.ESSAGE�1ORT
�WITHOUT�MESSING�
AROUND�WITH�COMPLEX� LIBRARY�OFFSETS�

$ONSIDERING�THE�COMPLEXITIES�OF�
PROGRAMMING�*NTUITION�USING�
CONVENTIONAL� LANGUAGES�	HAVE�YOU�
EVER�TRIED�TO�PROGRAM� *NTUITION�
THROUGH�$ 

�+EFF�(LATT�HAS�DONE�A�
FINE�JOB�OF�SIMPLIFYING�THE�PROCESS�
WITHOUT�REMOVING�THE� POWER�OF�
*NTUITION��"�WIDE�SELECTION�OF�DEMO�
SCRIPTS�ARE� INCLUDED�TO�SHOW�YOU�
PRACTICAL� USES�OF�THE� LIBRARY�AND�ALL�
THE�FUNCTION�CALLS�ARE�DOCUMENTED�
IN�THE�SORT�OF�LUCID�&NGLISH�THAT�
SUCH�A�COMPLEX�SUBJECT�REQUIRES��
"LTHOUGH� BEGINNERS�MAY�STILL�FIND�
THE� LIBRARY�SOMEWHAT�DIFFICULT�TO�
MASTER
� EXPERIENCED�"3EXX�
PROGRAMMERS�WISHING�TO�ADD�
*NTUITION�FRONT�ENDS�TO�THEIR�SCRIPTS�
SHOULD�CHECK�IT�OUT�� *N�ALL
�
3EXXLNTUITION� IS�ONE�EXTENSION�THAT�
SHOULD� NOT�BE�MISSED�

3&99)045-*#
'RED�'ISH�����
*F�YOUiRE�AN�APPLICATIONS�
PROGRAMMER
� THEN�3EXX)OST-IB� IS�
FOR�YOU�� *TiS�A�TOTALLY�RE�ENTRANT�
LIBRARY�THAT�WILL� ALLOW�YOU�TO�ADD�AN�
"3EXX�PORT�TO�YOUR�OWN�PROGRAMS
�
REGARDLESS�OF�WHETHER�THEY�RE�
WRITTEN� IN�$
� ASSEMBLER
� 1ASCAL�OR�
EVEN�"MIGA#"4*$��"DDING�"3EXX�
SUPPORT�TO�PROGRAMS� IS�USUALLY�
QUITE�A�COMPLEX�TASK�	ESPECIALLY�IF�
YOUiRE� NOT�PROGRAMMING� IN�$
�
"3EXXiS�NATIVE� LANGUAGE

� SO�THE�
LIBRARY�COULD� PROVE�TO�BE�A� REAL�
BOON�FOR�BOTH�AMATEUR�AND�
PROFESSIONAL� SOFTWARE�DEVELOPERS�
ALIKE��5HE� LIBRARY�COMES�WITH�ALL�THE�
	HEADER
� LINKER�AND�'%�
�FILES�THAT�
YOUiLL� NEED�TO�ACCESS� IT�FROM�A�
VARIETY�OF�DIFFERENT�LANGUAGES�
INCLUDING�$
�ASSEMBLER�AND� #ASIC��
)IGHLY�RECOMMENDED�

(� i(� &?BECRQ
+�RX LIBRS G�JG@P?PW� �JG@P?PW[��FMQR�

�� �� �� ��

q
3FGQ� GQ � LW� QRPGLE�

?�(� $DDCARQ� MD� #P?SJRMBCQ� ?LB� NCL� AMJMPQ
NODE� 	+4.f % � %/ �

"DD�AN� *NTUITION�FRONT�END�TO�YOUR�"3EXX�SCRIPTS�AND�MACROS�WITH�+EFF�
(LATT�S�EXCELLENT�3EXXLNTUITION�FUNCTION� LIBRARY
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5 HY�WOULD�ANYONE�IN�
THEIR�RIGHT�MIND�WANT�
TO�USE�A�%04�
COMMAND�LANGUAGE�

TO�PRODUCE�GRAPHICS �#ACK�IN�THE�
DAYS�WHEN�COMPUTERS�DIDN�T�HAVE�
PROPER�GRAPHICS
�EVERYTHING�WAS�
DONE�WITH�FIXED�WIDTH�CHARACTERS�
"S�A�RESPECTFUL�SALUTE�TO�THOSE�
PIONEERING�MACHINES� *� NOW�PRESENT�
AN�"MIGA%04�SCREEN�BASED�CHARTING�
PROGRAM��5HE�EXAMPLE�GIVEN�HERE�
PRODUCES�HORIZONTALLY�ALIGNED�BAR�
CHARTS�FOR�INTEGER�DATA�VALUES�
BETWEEN��������AND� ������
�
WHICH�CAN�BE�AUTOMATICALLY�OR�
MANUALLY�SCALED�

5HIS�MIGHT�APPEAR�SOMETHING�OF�
AN�ESOTERIC�PROBLEM
� BUT�THE�SOLUTION�
ADDRESSES�SOME� INTERESTING�AREAS
�
NOT� LEAST�HOW�TO�HANDLE�FIXED�POINT�
ARITHMETIC�� '035)� PROGRAMMERS�HAVE�
BEING�DOING�SUCH�THINGS�FOR�YEARS
�
BUT�MOST�OF�US�TAKE�FLOATING�POINT�FOR�
GRANTED� IN�OTHER�HIGH�LEVEL� LANGUAGES�
SUCH�AS�#"4*$��5HE�THEORY�BEHIND�
FIXED� POINT�ARITHMETIC� IS�QUITE�
INVOLVED� SO�THE�DISCUSSION� IS�
FEATURED� IN� ITS�OWN�BOX�ON�PAGE�����
5HE�PROGRAM� REQUIRES�"MIGA%04���
	SORRY�ABOUT�THAT
�SINCE� IT�MAKES�
EXTENSIVE� USE�OF�THE�NEW�
ENVIRONMENT�HANDLER�

5HE�#AR(RAPH�SCRIPT�	GIVEN� IN�FULL�
ON�PAGE���
� READS�DATA�AND� LABELS�
FROM�A�TEXT�FILE��5YPICALLY�A�DATA�FILE�
WILL� LOOK� LIKE�THIS�

*T� IS� REASONABLY�WELL�KNOWN�THAT�
"MIGA%04�CAN�REFER�TO�THE�CURRENT�
DIRECTORY�USING�A�NULL�STRING

5HIS�OVERCOMES�THE�PROBLEM�OF�
REQUIRED�ARGUMENTS�IN�COMMANDS�
SUCH�AS�$01:��'OR�INSTANCE�

�+,5����LG� "+�"GG�9J��� MK=&�
;MJJ=FL�<AJ=;LGJQ�9K�KGMJ;=�

AND

�+,5� "+�"J=<�LG���� �� MK=&�
;MJJ=FL�<AJ�9K�<=KLAF9LAGF�

 � 
��
(% &9F
 � ���
�
 "=:

AND�SO�ON��%ATA�7ALUES�ARE�PREFIXED�
BY�%N�AND� LABELS�BY�-N�WHERE� lNm� IS�
THE�NUMBER�OF�THE�DATA� ITEM�OR�LABEL�
	�����CHARACTERS
�ATTACHED� TO� IT�

P�O���<=E�>@3A3<B�
/<��;75/�%)�
A1@33<�0/A32�

16/@B7<5�
>@=5@/;�

&VERY�DATA� ITEM�MUST�HAVE�A� LABEL�
AND�ALL�THE� ITEMS�MUST�BE�SEPARATED�
BY�TWO�SPACES��5HIS� IS�SLIGHTLY�MORE�
COMPLEX�THAN�SPREADSHEET�BASED�
GRAPHICS
� BUT�IS�NECESSARY�FOR�SPEED��
AND�"MIGA%04� ISNkT �EXACTLY�FAST�AT�
THE�BEST�OF�TIMES��0NCE�THE�DATA�FILE�
HAS�BEEN�CREATED�AND�SAVED�WITH�THE�
NAME� j%ATAk� ION�THE�5�� DIRECTORY
� THE�
SCRIPT�IS�CALLED� LIKE�THIS�

D��9J?J9H@�0� 9L9

6SING�THE�DEFAULT�SETTINGS� LIKE�THIS


)OWEVER
�OTHER�COMMANDS�CAN�
ALSO�USE�THIS�FACILITY��5EMPORARY�
ASSIGNMENTS�CAN�BE�MADE�QUICKLY�
AND�EASILY
� LIKE�THIS�

� �/5/�MLADALA=K�
�//%#*�"++��.�� ��
�//%#*� �� ��

5HIS�MAKES�BOTH�'00#"3��AND� LI��
POINT�TO�4:4�6TILITIES�� IF�YOU�WERE�
TO�CHANGE�TO�A�DIFFERENT�DIRECTORY�
AND�DO�THE�ASSIGNS
� THEY�WOULD�
POINT�TO�THAT�DIRECTORY�INSTEAD�

THE�SCRIPT�DETERMINES�THE�MAXIMUM�
AND�MINIMUM�VALUES�FOR�THE�9�AXIS�BY�
TAKING�THE� HIGHEST�AND� LOWEST�VALUES�
FROM�THE�DATA�SET��5HIS�MAY�PRODUCE�
UNWANTED� RESULTS
� SO�EITHER�OR�
BOTH� OF�THESE�CAN�BE�SET�AT�RUN�TIME��
'OR�EXAMPLE�

D��9J?J9H@�0� 9L9�)AF����
D��9J?J9H@�0� 9L9�)9P������
D��9J?J9H@�0� 9L9�)AF������)�
)9P����

5HE�NUMBER�OF�DATA� ITEMS�THAT�CAN�
BE�PLOTTED�DEPENDS�ON�THE�HEIGHT�OF�
THE�CURRENT�$-*�WINDOW�i�ALTHOUGH�
THE�WIDTH�OF�THE� PLOT�ASSUMES�A�FULL��
WIDTH
� HI�RES�SCREEN�� 6SING�AN�
INTERLACED� SCREEN�WITH� A� LARGER�
WINDOW�WILL� AFFORD�BETTER�RESULTS�

'INALLY
� A�SIMPLE�9�AXIS� LABEL
�
HEADER�AND�SUB�HEADER�CAN�BE�
DEFINED� LIKE�THIS�

D��9J?J9H@�0� 9L9�)AF���&�
)9P������$=9<=J���;;GMFLK��)�
KM:���
D
���� 4�PAK��,GMF<K�

)08�*5�803,4
	3EMEMBER�� �DONkT �TYPE� IN�THE� LINE�
NUMBERS�� THEY�ARE�JUST�THERE�FOR�
REFERENCE�PURPOSES�


��� %EFINES�THE� KEY�AS�DESCRIBED�
ABOVE�� /OTE�THE�DATA�FILE� NAME� IS� A�
REQUIRED� ARGUMENT
� ALL� OTHER�
PARAMETERS�ARE� KEYWORDS�AND�MUST�
BE�SUPPLIED�WITH�THE�DATA�

�����3E�DEFINE�THE� lBRAm 
� l K E F � AND�
lDOLLARm� CHARACTERS�

��� $OPIES�THE�DATA�FILE�TO�THE�5��
ASSIGNMENT�	IN�3".
�WITH�THE�
FILENAME� �%"5"m �

��� 
� "DD�&7"-
� 4&"3$)�AND�+0*/�TO�
THE�RESIDENT�LIST��8HILE�YOU�ARE�
TESTING�THE�PROGRAM�THE�"%%�SWITCH�
SHOULD� BE�OMITTED�TO�SAVE�MEMORY�IN�
CASE�THE�SCRIPT�TERMINATES�
ABNORMALLY�

���4ETS�THE�CONSTANT� l,m� TO���������
5HIS� IS�THE�SCALER�DESCRIBED� IN�THE�
DETAILED�DESCRIPTION�OF�FIXED�POINT�
ARITHMETIC�

����4ETS� lWIDTHm� TO����i�THE�USABLE�
WINDOW�WIDTH��5HIS�VALUE� IS� USED�TO�
DETERMINE�THE�SCALING�FACTOR�FOR�THE�
PROGRAMkS�DATA��:OU�MAY�EXPERIMENT�
WITH�THIS�VALUE
� BUT�IT�MUST�ALWAYS�BE�
AN�EVEN�NUMBER�FOR��.>�>.<5�TO�WORK�
CORRECTLY�

�			/<�3A=B3@71�
>@=0:3;��0CB�B63�
A=:CB7=<�/22@3AA3A�
A=;3�7<B3@3AB7<5�

/@3/A�

����4ETS� SCAN�0/��5HE�CHART�IS�
PLOTTED� IN�TWO� PHASES
� THE�FIRST�
PHASE�SCANS�THE�DATA�FOR�THE�UPPER�
AND� LOWER�BOUNDARIES�i�THE�SECOND�
PLOTS�THE�CHART�

�������5HESE�THREE� LOCAL�VARIABLES�
ARE�SET�TO�THE�CONTENTS�OF�THE�AXIS�
LABELS�� *F�ANY�ARE�MISSING
� A�SINGLE�
SPACE� IS�SET� INSTEAD�

�������5HESE�SET�THE�DEFAULT�SCAN�
VALUES�FOR�THE� LOWEST
�MIDDLE�AND�
MAXIMUM� POINTS�ON�THE�CHART��(LOBAL�
VARIABLES�ARE� USED�BECAUSE�THEY�CAN�
BE�WRITTEN�TO�DIRECTLY�BY�"MIGA%04�
COMMANDS�

����%IRECTLY�WRITES�THE�GLOBAL�VARIABLE�
l.IDDLEm� TO�HALF�THE�VALUE�OF�8IDTH�

����4TORES� AN�ADJUSTED�VALUE�TO�
CENTRE�THE�9�AXIS�� �HELD� IN�
l.ID1OINTm �

����5HIS� LINE� IS� NOT�USUALLY�USED
� BUT�
IS�PROVIDED�HERE�AS�AN�ALTERNATIVE�
GRAPH�STYLE�� 6SING�THE� LISTING�AS�
SHOWN
� THE�BARS�WILL� BE�BLACK�� #Y�
REPLACING�LINE����WITH�THIS�ONE
� THE�
BARS� APPEAR�WITH�A� HATCHED� PATTERN��
:OU�CAN�USE�EITHER�OF�THESE�OR�
DESIGN�YOUR�OWN�i�BUT�DO�NOT�USE�
ASTERISKS�	�
�OR�DOLLARS� 	�
�SINCE�
THESE�HAVE�A�SPECIAL� MEANING�TO�
"MIGA%04�

�������4ET�THE�BAR�AND�9�AXIS�STYLES�
TO�SPACES�

�������$ONCATENATE�THE�STRINGS�
DEFINED�AT����AND����AND�STORE�THEM�
IN�GLOBAL�VARIABLES�

����5HE�SCRIPT�WILL� HAVE�BEEN� RUNNING�
FOR�A�FEW�SECONDS�BY�NOW
� SO�THIS�
PRINTS�A�PROGRESS�MESSAGE�TO�
INDICATE�THE� START�OF�THE�SCAN�PHASE�
AND�PREVENT�THE�USER�FROM�GETTING�
WORRIED�� %URING�THIS�TIME�THE�SCRIPT�IS�
LOOKING�FOR�VALUES�OUTSIDE�THOSE�
DETERMINED�BY�.AX�AND�.IN�

! ! � �&" ��,!())�+�S �",,.����� S �#�'.�+2�����
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����.ARKS�THE�START�OF�THE�MAIN� LOOP�

����4ETS�THE�GLOBAL�VARIABLE� j-OOPk�
TO����5HIS�VALUE� IS�USED� AS�A�DATA�
INDEX
� AS�YOU�WILL� SEE� LATER�

����.ARKS�THE�START�OF�THE�SCANNING�
LOOP�

���� *NCREMENTS� j -OOP�� BY���

����8RITES�THE�GLOBAL�VARIABLE�
j/UMBERk 
� PREFIXING�THE�VALUE�WITH�
j%k�AND�SUFFIXING�IT�WITH�A�SPACE��0N�
THE�FIRST�LOOP
� THEREFORE
� -OOP�%L�

����"S����BUT�STORING�-N� IN� j -ABELS��

����4EARCHES�THE�DATA�FILE�FOR�THE�
CURRENT�DATA� ITEM� 	FOR�THE�CONTENTS�OF�
�/UMBERk 
�AND�STORES� IT� IN�THE�GLOBAL�
jDATA���5HE� jNONUMk� SWITCH�
SUPPRESSES�4&"3$)i4�UNWANTED� LINE�
NUMBERING�FACILITY�� 6SING�THE�EXAMPLE�
DATA�FILE�SUPPLIED�HERE
� IF�
�/UMBER�%L�� THEN� j%ATAk� RECEIVES�

#J� ����

/OTE�THE�ENTIRE� LINE� IS� READ�FROM�THE�
DATA�FILE�� �THIS� IS�CORRECTED� LATER�ON�

������� *F�THE� NUMBERED�DATA� ITEM�
COULD�NOT�BE�FOUND�THIS�TEST�FORCES�
THE� SCRIPT�TO�EXIT�EITHER�THE�SCAN�OR�
DISPLAY�PHASES�� 6NDER�NORMAL�
CIRCUMSTANCES�THIS�WILL� ONLY�HAPPEN�
WHEN�ALL�THE�DATA�HAS�BEEN� READ�AND�
DISPLAYED�

����4TRING�SLICES�THE�NUMERIC�DATA�
FROM�THE�STRING�GENERATED�AT�4TEP����
AND� STORES�THE� RESULT� IN�THE�GLOBAL�
�/%ATA��� 6SING�THE�'*345�KEYWORD�ON�
ITS�OWN�FORCES�&$)0�TO� RETRIEVE�THE�
WHOLE�STRING�STARTING�FROM�POSITION�
FOUR�AND�MOVING�RIGHT�� 6SING�THE�
CURRENT�EXAMPLE�

#J� ����

TRANSLATES�TO

����

�������5ESTS� IF�THE�CURRENT�DATA�VALUE�
IS�GREATER�THAN�THE�CURRENT�MAXIMUM�
CHART�VALUE
� AND� RESETS�MAXIMUM�TO�
THE�DATA�VALUE� IF�IT� IS��4INCE�THIS�TEST�
IS� IN�A� LOOP
� ALL�DATA�POINTS�ARE�
TESTED�	THE�SCAN�PHASE
�SO�THE�
HIGHEST�POINT�ON�THE�9�AXIS� IS�ALWAYS�
AT� LEAST�EQUAL� TO�THE�HIGHEST�VALUE� IN�
THE�DATA�

�������"S�ABOVE
�BUT�SETS�THE� LOWEST�
DATA�POINT��5HE�FUNCTION� j/05�(&�� IS�
THE�"MIGA%04� *'�VERSION�OF�j LESS�
THANk� 	WRITTEN� AS� j ��� IN� SOME�
LANGUAGES
�

���� *F�j4CANk� IS�0/� 	THE�SCAN�PHASE
�
CONTROL� SKIPS�TO�4TEP����OTHERWISE� IT�
CONTINUES�AT�4TEP����

����1RINTS�THE� RIGHT�SIDE�OF�THE�STRING�
MADE�UP�FROM�A� LOT�OF�SPACE�	�9"XIS
�
PLUS�THE�9�AXIS�	4"XIS
� LABEL��5HIS�
CENTRES� IT�ROUGHLY�OVER�THE�9�AXIS�

����$ALCULATES�THE�SCALING�VALUE�
DESCRIBED� IN�THE�DETAILED�DESCRIPTION�
OF�FIXED� POINT��"SSUMING�.AX�IS�����
AND�.IN� IS�����
�THE�CALCULATION�
WORKS� LIKE�THIS�

4CALE�	.AX�.IN
�,V�
8IDTH

4CALE�	�������
���������
��

4CALE��������

����$ALCULATES�THE�VALUE�OF�THE�
MIDPOINT�AND� IT�STORES� IN�THE�GLOBAL
�.IDk �

�������1RINT�THE�9�AXIS� LABELS��5HIS� IS�
COMPLETED� IN�SEVERAL� STAGES�

���� 1RINTS�SOME�BLANK�SPACE�
CHARACTERS�ABOVE�WHERE�THE� LABELS�
WILL� APPEAR�

���� 1RINTS�THE�.INIMUM�SCALE�VALUE�
FOLLOWED�BY�SOME�PADDING�SPACE�� �
THE�AMOUNT�OF�WHICH� IS�DETERMINED�
BY�THE�VALUE�OF�.IDPOINT��5HIS� IS�
CRUDE
� BUT�IT�WORKS�

����%OES�THE�SAME�AS�ABOVE�WITH�
THE�.IDDLE�SCALE�VALUE���

���� ���AND�THIS�DISPLAYS�THE�HIGHEST�
SCALE�VALUE
� j.AXk �

�������%ISPLAY�THE�9�AXIS�GRATICULE��
/OT�POSH
� BUT�FUNCTIONAL�

����$HANGES�THE� jSCANk�VARIABLE�TO

j4)08�� SO�THE�PROGRAM�WILL�ENTER�
THE�DISPLAY�PHASE�	AT�4TEP���
�

����"LTERS�THE�DISPLAY�COLOURS�TO�
WHITE�TEXT�ON�A�BLACK�BACKGROUND��
5HE�TEXT�FOREGROUND�COLOUR�IS�
CHANGED�PRIMARILY�TO�SHOW�HATCHED�
BARS� 	AN�OPTION�DESCRIBED�ABOVE
�BUT�
IT�ALSO�MAKES�THE� LABELS�AND�OTHER�
MARKINGS�STAND�OUT�

����$LOSES�THE� *'���&/%*'�CONSTRUCT�
OPENED�AT�4TEP����

����5ESTS� IF�THE� jSCANk�VARIABLE�HAS�
BEEN�SET�TO� j4)08ii� 	THE�DISPLAY�
PHASE
�

*T�IS� IMPORTANT�TO�NOTE�THAT�SINCE�
THIS� IS�AN� ITERATIVE�SCRIPT
�THIS�
VARIABLE� IS� NOT�CHANGED�UNTIL�THE�
SCANNING�PHASE� IS�COMPLETED�
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�PIN�PRINTER�CAPABLE�OF� ���CPS�DRAFT
���CPS�/-2�PRINTING�SPEED��'OUR�
BUILT�IN�FONTS��'RICTION���TRACTOR�FEEDS�� 1APER�PARK���SAVES�HAVING�TO�
REMO�E�CONTINOUS�PAPER�WHEN�YOU�WANT�TO�USE�SINGLE�SHEETS�� -OW�COST�
RIBBONS����YEAR�WARRANTY�� &PSON���*#.�1ROPRINTER�EMULATIONS��-OW�NOISE�
LEVEL�

�%0%6!*�/3%"0�������+(+1.� U�������
���PIN�PRINTER�WITH����CPE�DRAFT������CPS�LETTER�QUALITY�PRINT�SPEED��/INE�
LETTER�QUALITY�FONTS
���SCALABLE�LATTER�QUALITY�FONTS��1APER�PARKING
�PUSH���
PULL�TRACTOR�FEED
�FRICTION�FEED��&PSON�-2���
� /&$�1�����*#.�
PROPRINTER��XE�EMULATIONS��6LTRA�LOW�NOISE�LEVEL
���QUIET�MODE�FOR�EUEN�
LOWER�NOISE����YEAR�WARRANTY�� *NCREDIBLE�QUALITY�COLOUR�GRAPHICS�
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�
LETTER�QUALITY�FONTS
���SCALABLE�LETTER�QUALITY�FONTS��1APER�PARKING
�PUSH���
PULL�TRACTOR�FEED
�FRICTION�FEED��&PSON�-2���
�/&$�1�����*#.�
1ROPRINTER��XE�EM�ULATIONS��6LTRA�LOW�NOBE�LEVEL
���QUIET�MODE�FOR�cVEN�
LOWER�NOISE����YEAR�WARRANTY�

$*5*;&/�130+&5�*/,+&5� -"4&3�26"-*5:�13*/5� _������
���DPI�-ASER�QUALITY����NOZZLE� */,�JET�PRINTER
�'AST���VERY�QUIET�����CPS�
DRAFT�������CPS�LETTER�QUALITY�PRINT�SPEED�5HREE�LETTER�QUALITY�FONTS���
OPTIONAL�FONT�CARDS��)1�%ESKJET�1LUS�EMULATION��0PTIONAL����K������K�
RAM� CARDS�� ����SHEET�AUTOM�ATIC�FEEDER��0PTIONAL�TRACTOR�FEED���SECOND
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6NDERWRITTEN�BY�o� LEADING�6K�*NSURANCE�$O�

"$$*%&/54�CAN�HAPPEN�TO�ANYONE�����THEY�ARENT�
COVERED� BY� THE�MANUFACTURERS�WARRANTY�� "/%� ONCE�THIS� HAS�
EXPIRED
�YOU�CAN�BET�THINGS�WILL�START�TO�GO�WRONG��� REMEM�BER�THE�
AVERAGE�MINIMUM�"MIGA�REPAIR�COST�IS�_������SO�IT� %0&4�MAKE�
SENSE� FOR� A� ONE� OFF� PAYMENT� OF� _�����
� TO� ,/08� THAT� COME�
ACCIDENT�OR�BREAKDOWN�o�YOU�WILL�NEWER�HAVE�"/:�REPAIR�BILLS�TO�PAY�
FOR���:&"34��5HIS�&XTENDED�8ARRANTY�*NSURANCE�POLICY�MUST�BE�
TAKEN�OUT�WITHIN���DAYS�OF�PURCHASE��'ULL�DETAILS�ON�REQUEST�
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(71�4&3*&4�**�)%������.EG� FO R�"���� -*.5&%� "7"*-"#*-*5:
(71�4&3*&4�**)%4��*��MEG� FO R�"������NOW�ONTY� _������
(71�4&3*&4�**�)%�F����MEG� FO R�"����o�NOW�ONLY� _������
5HE�)%��SERIES�**�CAN�ACCEPT�EITHER��� OR���OR�� 
�� MEG�SIMMS��03��
���MEG�
SIMMS�
(71�4&3*&4�**� )$�� FO R�"���������� ��/0�%3*7&� _������
(71�4&3*&4�**)$������MEG� FO R�"����������-*.*5&%�"7"*-"#*-*5:�
(71�4&3*&4�)�)$�������M=?�FO R�"�����������NOW�ONLY� _�������
(71�4&3*&4�)�)$�������MEG�FO R�"������������NOW�ONLY� _�������
5HE�)$���4ERIES�**�CAN�ACCEPT�UPTO��
��MEG�X��4 IMMS�IN���MEG�STEPS��
"������.EG� )ARD�DRIVE���������"CCELERATOR�FO R�"���� _�������
"������.EG� )ARD�DRIVE�L��������"CCELERATOR�FOR�"���� _�������
"�������.EG� )ARD�DRIVE�*��������"CCELERATOR�FOR�"���� _�����5HE�
5HE�"����$OM�BOS�FEATURE�A���������.)Z�CPU
��� M�EG�RAM�EXPANDABLE�TO�
4MEGS
�������MATHS�CO�PROCESSOR�SOCKET
� POWER�SUPPLY
�CODING�FAN
�MINId
EXPANSION�SLOT
�4$4*�HARD�DISK�CONTROLLER���HARD�DISK�AS�SPECIFIED�ABOVE��5HE�
"����RUN�AT���.*14�COM�PARED�TO �STANDARD�"M�IGA�S�����.*14�
(71�������."5)4�$0�130$&4403� ,'5�FO R�"����$0.#0� _������
��.&(�4*..4�'03�(71�%3*7&4� _�����
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"����.&.03:�$)*14� &������.&(
$0..0%03&�".*("������������)"3%�%3*7&4�
8E�NOW�STOCK�A�RANGE�OF�LARGER�)ARD�DRIVES�FOR�THE�"���)%�
5HESE�CAN�ALSO�BE�INSTALLED�IN�THE�CURRENT�"���S������S����.&(� _������

���!(!.�0+./���!)1(�0+./

$6."/"�$0.����45����%3*7&�*/5&3'"$&� _�����
'EATURE�����MEG� RAM���BATTERY�BACKED�CLOCK
� PLUS�45����HARD�DRIVE�*NTERFACE�

? O R �OLD�1$�DRWES�� 	$ABLES���POWER�SUPPLY� REQUIRED


,$4�108&3�1$�$"3%�'03�".*("�����������1-64� _������
,$4�"#07&�WITHOUT�.4�%OS�� _������
,$4�108&3�1$�&.6-"503�$"3%�'03�".*("����� _10"
".*("����������,$4�"%"1503� _�����
7035&9�"5�0/$&�1-64�����1$�&.6-"503�'03�"400� _�������
5HIS�ISA ���.)Z�1$�CARD�FOR�THE�"M�IGA���
����
�����
����
�ENABLING�YOUR�
"M�IGA�TO�RUN�1$�SOFTWARE��/O�SOLDERING�INSTALLATION��7("
�&("���$("�1$�
GRAPHICS�MODES�SUPPORTED�� RUNS�AS�A�TASK�ON�THE�"M�IGA��SUPPORTS�HARD�
DRIVES�������SOCKET�
7035&9�(0-%&/�("5&�����$"3%�'03����������� _������
5HE�VERY�LATEST�1$�$ARD�FOR�THE�"���������
�USING�A�����CPU�RUNNING�AT�
��.)Z�� *%&�DRIVE�INTERFACE
� ��������.B�'%%�CONTROLLER
�$("�&("�7("� ��
)ERCULES�EM�ULATION
�������SOCKET�ETC��3UNS�AS�A�TASK
�RUNS�8INDOWS���IN�
����.ODE��)OLDS�UPTO���.B�RAM� ���.B�CAN�BE�USED�BY�"MIGA

����,����. ��2�%(��(!�/++* U,��

��'��&!���"���"�&�#�
�&!�����#�"��#�����������"��

�"�&��� "��#  �=	������
�&!�����#�"��#�����������"��

�"�&��� "��#  �=
�����

�&!�����#�"��#�� � ���������"��
�"�&��� "�������	����=		�
�

$� M-0(*$� L T T A�� 3��&� 1RICES� AHARGAD� A RT� THOAA� CURRANT� ON� THA� DAY� YOU� ORDAR� � � OCCASIONALLY
� AONA� MAY� HAVA� CHANGA�
AITHAR�WAY� �
+. !./�,.+)�,(�K
� (+��(�#+2!.*)!*0� �� ! 1��0%+*�(�!/0��(%/$)!*0/�3!(�+)!� ��		�



����.&(�"����61(3"%&�FULLY�POPULATED� _�����
(71� ".*("�������������.&(�.&.03:�$"3%�_������
* � ��.&(����4*..4�� &"$)� _�����

,.%*0!.���)+*%0+.�(!� /
".1�� ���M� 1"3"--&-�13*/5&3�-&"%� _����
".1���M� 1"3"--&-�13*/5&3�-&"%� _��
��
".1���M� 1"3"--&-�13*/5&3�-&"%� _�����
.'�� ��8":�."-&��'�&."-&�-&"%��M� -0/(� _�����
.�.�� ��8":�."-&��."-&� -&"%��M� -0/(� _�����
..����8�."-&��."-&� -&"%��M� -0/(� _�����
13*/5&3�4)"3&3���8":�*/$�-&"%� _�����
��1*&$&�6/*7&34"-�1-"45*$�13*/5&3�45"/%� _����
6/*7&34"-�.&5"-� 13*/5&3�45"/%� ��1"1&3�)0-%&3� _�����
��"$3044�S�ADHESWE�-"#&-4�APPRC������X����� �����FOR� _����
$0/5*/6064���GM� 1"1&3�����X����� BOX�OF�����FOR� _��
��
3*##0/�3&�*/,*/(�413":���+ET�BLACK���SAVES�___S� _�����
.0/0�3*##0/4�FOR�MOST�$ITIZEN
�"MSTRAD
�1ANASONIC
�4TAR� _����
$0-063�3*##0/4���-$�������������48*'5������������� _�����
5"*-03&%�17$�13*/5&3�%645�$07&34� _�����
'OR�POPULAR�$ITIZEN���4TAR�PRINTERS� ��PLEASE�STATE�PRINTER�WHEN�ORDERING�

"-�� '03�57S�8*5)�4$"35�40$,&5�	/OT�FOR�7$3S
� _������
INCLUDING�4ONY
�1HILIPS
�'ERGUSON
� )ITACHI
�5OSHIBA
�.ITSUBISHI�ETC
"-�� FOR�'ERGUSON�.C���.C���.C��WITH���PIN�%IN�SOCKET� _�����
"-�� FOR�)ITACHI�(RANADA�SETS�WITH��PIN�%IN�3(#�INPUT� _�����
"-��FOR�"MSTRAD�$1$���������MONITOR�	WITH�NO�SOUND
� _�����
"-�#� FOR�NEW�"MSTRAD�$1$�STEREO�MONITOR� _�����
"-��FOR�����S�M�ONITOR�WITH���PIN�%IN�SOCKET� _�����
"-�1�FOR����������S������WITH��PIN�%�SOCKET� _�����
"-���WITH���PIN�%�PLUG�FOR�M�ULTISYNC�M�ONITORS� _�����
"-��� WITH����PIN��RCW�SOCKET�FOR�MULTISYNC�MONITORS� _�����
"-���WITH���PIN���ROW�PLUG�FOR�M�ULTISYNC�M�ONITORS� _�����
'-*$,&3�'*9&3�-&"%� ����PLUG�TO���WAY���ROW�PLUG� _�����
.0%6-"503�&95&/4*0/�-&"%�ELIM�INATES�OVERHANG� _�����
$0/530-�$&/53&�'03�".*("����� _�����
%&-69&�.0/*503�45"5*0/�FITS�A �ER�"M�IGA������������ _������
INCLUDES�MONITOR�COMPUTER��� PIECE�17$� DUST�COVER
�MOUSE�MAT���
JOYSTICK�MOUSE�EXTENSION�SOCKETS�� #OTH�PLINTHS�HAVE�CUT�OUT�FOR�DRIVE�
ACCESS���HOLES�FOR�MOUSE�JOYSTICK�EXTENSION�SOCKETS�
.ONITOR�4TATION�HAS�CUT�OUT�FOR�HARD�DRIVE�AS�WELL

.064&���+0:45*$,�&95&/4*0/�,*5�'03�1-*/5)������� _�����PAIR
.0/*503�5*-5�48*7&-�#"4&�FOR�UPTO���j�MONITORS�OR�57S� _�����
-� )&"7:�%65:�48*7&-�#"4&�'03�6150�����57S� _������ �
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$ALLERS�WELCOME�0PEN�.ON�'RI�AM��PM
�4AT�AM���PM�46/�����PM�
8E�fE�EASY�TO�FIND
�JUST����M�LES�FROM�THE�.����&AS� �����������������
"����TO�#RADFORD
�UP�HIL
�AFTER�ABOUT�����M�ILES���JUST�PAST�THE�PARK
�TURN�LEFT�ONTO�/EW�8ORKS�3D
�
JUST�EWER�A�RAILWAY�BRIDGE�8E�RE�ON�THE�LEFT����YDS�FURTHER�ON�OPPOSLE�A�10�MAIL�BOX
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�
�0 RDER�BY�PHONE�USING�YOU R�CREDIT
CHARGE
� OR�DEBIT�CARD�

�
�0RDER�BY�.AIL� �� SENDING�CHEQUE�
BANKERS�DRAFT�OR�POSTAL�ORDERS�MADE

PAY�A �8E�TO �53*-0(*$�
�
�1LEASE�ADD�PART�POSTAGE�� �PACKING�
O F�_�����TO �SMALL�ORDERS�UNDER������
OR�_�����TO �SMALL�ORDERS�OVER�_�����

.INIMUM� P�P�ON�HEAVY� ITEMS�EG�%ISK�
DRIVES
�4 TEREO�SYSTEMS�ETC����_�����

	��HR�DELIVERY

��HR�DELIVERY�ANY�OTHER�ORDER��_������
0VERNIGHT�CARRIER��_������ 	.AY�TAKE �
LONGER�FOR�OUTLYING
� REMOTER�AREAS
� 6K�

.AINLAND�ONLY
�
4ATURDAY� DELIVERY� ��ADD� _����� ��
%ATAPO�T�SERVICE�AVAILABLE�1�0�"�

h 4UBJECT�TO �GOODS�BEING�IN�STOCK���
ORDERS�RECEIVED� BEFORE�����PM��

(OODS�REMAIN�OUR�PROPERLY� UNTIL�PAID�
FO R�IN�FULL�

/#��$REDIT�CARD�ORDERS�FOR�CERTA IN �
ITEMS�SUBJECT�TO ���� SURCHARGE��/ FI\�
APPLICABLE�TO �4WITCH
� %ELTA
�$ONNECT�
OR�OTHER�BANK�%&#*5�CARDS�� �EXISTING�

CUSTOMERS�
�1)(+-�(+��+,�0�%�(&��

/ONE�&$�COUNTRIES���DEDUCT������ ��
CARRIAGE�� 'OR�&$�$OUNTRIES���6,�VAT�
M�UST�BE�CHARGED�FROM� ����������$ONTACT�

US�FOR�CARRIAGE�CHARGES�

% *( *5 *4 & 3 4 
� (&/-0$,4
� 4$"//&34� �� &/)"/$&34
+(� �'�)%.,� '(0�('%2� L

�
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"�SUPERB�VALUE�(ENLOCK�WTH�EVER�LAY���FADER�CORTROLS���3(#�PASS�THRU�"DD�ON�30$,&:�	SEE�BELOW
�FOR�MAE�FASITTIES�* �EFFECTS

!�'�2�,��''�+� L��
��
*�N�CUR�EXPERIENCE�THIS�IS�BY�FAR�THE�BEET�#�8�HAND�SCANNER�IN�THIS�PRICE�BRACKET�����DPI
����LEVEL�GREY�4CALE���ECCELLENT�%ATASCAN�
1ROFESSIONAL���SOFTWARE�

+(��$�2��;DA?4�=8K<@:�G@<F� L���
���.+ � $� ' � E H H 5 - ��DDBL����
5HE�IDEAL�PARTNER�FOR�THE�3OC(EN�1LUS��5HIS�ADD�ON�,EYING��UNT�ENABLES�PRDESSENAL�EFFECTS�SUCH�AS�$HROMA�KEYING�LUMA�KEYING�,EY�
THROUGH
�(RAPHICS�OVERLAY
�KEY�WINDOW�ETC

$0-0631*$��������������������
3&/�%"-&������(&/-0$,��


���/08�0/-:� _b���� /&8�$OLOUR�'RAME�GRABBER�DIGITISER�
��� _������� 'RAMEGRABBER
�CCTOUR�DIGTISER���GENLOCK�IN�ONE�UNT
��� _������ 'RAMEGRABBER�ICOBUR�DIGTISER�INONE�UNT
��� $L������ -OW�COST�HI�SPEC�BUDGET�GENLOCK�

_������ 4EM�IPRCFESSBNAL�47)4�(ENLOCK�m�EXCELLENT�VALUE�3&/0"-&�461&3������47)4�������������� � @@@@@@@@@@@@@@@@@@@ @@@@@@@@@@@@
'OREGROUND���BACKGROUND�MODES��4UPER�7)4�INPUT���OUTPUT�� $OM�POSTEVTIEO�INPUT���OUTPUT��TARDWARE�CORTRO)ED�FADES��CRAAEFSJE
"M�IGATO�VIDEO��FADE�TO�BLACK��SEVERAL�PAVERFUL�8IPES�
�7&3:�(00%�7"-6&�'03�.0/&:
(��7*%&0$&/53&�1-64�������������������/08� _������ 4MIPRO�47)4�(ENLOCK�WITH�FADES���WIPES�ETC�

%$57��������������������������� � _������� &XTERNAL�GRAPHICS�ENHANCER�FOR�ALL�"MIGAS�
&140/�(5������$0-063�4$"//&3� _������� 13*$&�%08/ � 1ROFESSORAL�QUALTY�'LAT�BED�CDCUR�SCANNER�
CAPABLE�TFREAO.NG� ����.ILLION�COTAM��OR�����LA D �GUY�SEALS�� ����DPI�RADIIICN�*NC"MIGADIWR�
01"-7*4*0/� � � . �7 IDEO �SYSTEM � &��A��� 4"7&_����O FF�RRP ��'OR�THE�"MIGA������OR���9��$OMPLETE�
WTH�0PAL�PAINT���0PAL�1RESORTS��"�BT�GRAPHICS���PRESERTETICN�PACKAGES���,ING�D �,ARATE�m�THE�FIRST����BIT�GAME�*
.&%*"45"5*0/���������������������������������/�8�/-:�_������� $OMPRISES%*(*7*&8�(0-%�VTIEODIGITEER�	TIE�TEST�FOR�USE�WTH�A
CAMERA
� u�%*(*1"*/5����&-"/1&3'�3/n3�� 4"7&_�����
'-*$,&3�'3&&�7*%&0����������������������� �� _������ 'TS�INSIDE�YOUR�"��2���������OR��������ELIMINATES�ARMCYING
FLICKER��-ATEST�IMPRWEDVERSBN�3EQUIRES7("CR.UTISYNCMONTOR��$CMPATIBLEWTH"--"MIGAVIDEOMODE#�� 0VERSCAN� CAPABI.YFCR�
FULL�SCREEN�DISPLAY�� /O�VISIBLE�SCAN�LINES�

7 � 41&$*"-�0''&3�47(")*�3&4�$0-063�.0/*503���'6$,&3�'3&&�7�%����_������4"7&�_������? � p����� �������� ��������� � ������������������� 2

41&$ *" - � 130%6$54

4 6 1 & 3 ' *� � � 45&3&0 � 4:45&. � � � ) * � ' * � 2 6 " - *5 : � *�����W A TTS �C H >
8EFVEBCFCED�HIGH���BW�FA �A�108&3'6-
�501�26"-*5:�4TEREO�SPEAKER�SYSTEM�FOR�USEWTH�MOST�$OMPILERS�KEYBOARDS
�4TEREO�

7$3S
�4ATELLTE�4YSTEMS�4�8ALKMANS�/EW�WE,E�FOUND�ONE�p�T�IS�A����WAIT�PER�CHANNEL�DIRECTLY�MAINS�PCWERED
���WAY�SPEAKER�SYSTEM�
*T�HAS�#IS��TREBLE���VOFCME�CORTROLS���COMES�WITH�CONNECTING�LEADS�'REQUENCY�RESPENSE����)Z�m���,)Z��0/-:�L��
��

�%,(��/�"%��%��	�"-�<�,-�+�(�,2,-�&�	�>4F8EF�C E:C B�A@>K�L��
��

" . *( " � 30.� 48 *5$ )
0UR�,EYBOARD�OPERATED�5WO�WAY�3OM�SWTCH�ENABLES�YOU�TO�USE�ETHER�CF���8ORKBENCH�ROMS�5OSWTCH�EVER
�JUST�HDD�DOWN�$ORTRO:�

"MIGAF"MIGA�KEYS�URTIL�YOU�HEAR�A�TTEEP��	3ELEASE�THEM�BEFORE�THE�BLEEP�TO�/VARM�START��WTH�THE�CURRENT�ROM
�'TS�"400#00�����������
4*.1-&�50�'*5���/0�40-%&3*/(��� � 0RTY�_������	EXCL�ROMS

'ILING�INVALIDATES�COMPUTER�WARRANTY�UNLESSF�TTED�TY�US�'ILING�CHARGE�(����� 1LEASE�STATE�WHICH�YOU�HAW�"MIGA�WHEN�ORDERING��

30.�48*5$)�� �����30.� ONLY�_������ 30.�48*5$)� ������� 30.�ONLY�_�����

��)(+-�)+(	&"�"�"'-�+����
0UR�UNIQUE���PORT�.IDI�IRTERFACA�HAS�*N
�0UT��5HRU�SOCKETS�PIUSTWO�
ADDTBNAL�SWTCHABLE�0UT�OR�5HRU�SOCKETS�FOR�INGENIOUS�VERSATILTY��4O�
YOU�O R �HAVE���N
���OUT�����THRU
�OR���N
���THRU�����OUT
�OR��LR=���

OUTS�����THRU�*
'ULY�COMPATIBLE�WTH�ALL�"MIGA�.IDI�XFTWARE
���MCA�KEYBOARDS�

'(0�('%2�L��
���
&XTRA�.IDI� LEADS� �
�M� ��_����� �M� ��_����

,-�+�(�,�&)%�+���'(0�('%2�L����
0UR�4UPERB�SOUNDING�45&3&0�4".1-&3���USES�AN�WPENSIVE�
STATE�D �THE�ART�"�*%�CHIP�WHICH�SAM�PIES�SO�FAST
�T �CAPTURES�EVERY�
DETAIL�CF�THE�SOUND��&ASILY�ADJUSTED�LEVEL�CONTRD
�CONNECTING�LEAD�
SUPPLIED�'ULLY�COMPATIBLE�WTH�ALL�POPULAR�SAMPLING�SCFTWAIE��

'3&&�45&3&0�4".1-*/(�40'58"3&�WITH�VALATTE�SAMPLE�R�E�
	I
�O�������SANPLES�PER�SECOND�*N�MONO
�������SAMPLER�PER�SECOND�

*N�STEREO

�Vb�A6EREPL�SPEE��ED,ING�COMMANDS

.%-"&�-��)+(��'�%( .��
#(2,-"�$

4UPERB�LOW�CCATSMOCTH�ADBN�"NALOGUE�JCYTICK�WTH�FIREBUTTON�
ON�THE�END
�PLUS�PRE�ABLE9I:�TRIMMERS
�.ERCEWTEHFIRE�
BITTONS��AUTDIRE�	NOT�ALL�GAMES�SUPPORT�AITCFIREJ�*DEAL�FA�FLIGHT�
SIMULATORS�ETC�	/D�ALL�GAMES�SUPPORT�ANALOGUE�JCYSTCTE
�

(@>K�L
�
��

&(.,����#(2,-"�$�)(+-�,0"-�!�
L
�
��

��)AS�SOCKETS�FOR�MOUSE���JOYSTICK�
�� 1�USH�BUTTON�SELECTS�MOUSE�OR�JOYSTICK�
��6SES�NO�POWER�UNLIKE�ETHER�TYPES�
��$OMPATIBLE�WITH�MANY�DONGTE�
�� 4AVES�WEAR���TEAR�ON�MOUSE�PORT

)�&.#��(*0. 

01&3"5%/�45&"-5)� 063�13*$&�_������

*NDUDES�)OUSE�NAT���HOLDER

#6%(&5�3&1-"$&.&/5�.064&������� �����_��
��
426*$,�.064&������������������������������ �����_����
(3"64�.064&�45*$,�������������������� _����
%&-5"�� �"/"-0(6&�+0:45*$, _����
130�����.*/*��#-"$, _����
�145�$,�"650'*3&� �����������������
$36*4&3�+0:45*$,� ������������������� _���
2,+0V 4-1&345"3� ��������������������� �� _����
.&("�45"3�)&"7:�%65:�+0:45*$, _����
41&&%*/(�"65$'*3&� �� �� � �� _����
015*$"-�.064&� ����������������
.064&�."5���������������������������������
.�+4&�)0-%&3� ��������������������
+0:45*$,�&95&/4*0/�-&"%�	�M
 _���
1$�"/"-0(�+0:45*$,�$0/7&35&3� _���

". *( " � 1 3 */ 5 & 3 � 1035� &91"/%&34 �
'03�64&�8*5)�13*/5&34
�4".1-&34
�7*%&0�%*(�'*#&34��4$"//&34�&5$

5HESE�COMPACT�FULTY�4WTCHED�&XPANSBN�BOCES�ENABLE�YOU�TO�CONNECT�UPTOFOUR�PERIPHERALS�TO�YOUR�COMPILER��5HE�CONNECTORS�
ON�THE�UNTS�ARE�THE�SAME�TYPE�AS�THE�$OMPUTER�S�PRINTER�CONNECTOR�SO�YOUR�PERIPERALS�JUST�PLUG�STRAIGFT�IN�"�CONNECTING�LEAD�
WORTH�_���������M�OR����M�M�BNG�	4ATE�WHICH
� IS�SUPPLIED�FREE��TO�LINK�THE�&XPANDER�TO�THE�COM�PUTER��"LL����CONNECTIONS�ARE�

SWTCHED
�ENSURING�TOTAL�ISOLATION�D �ALL�CCMXTED�DE�ICES�"LLWORKWITH�MOST�COMPUTERS�
�I4K�	�L��
��� �I4K�	�L��
��� �I4K�	�L��
��

-0(�0�2�,��+-�,0"-�!� L
�
��
5HIS�COM�PACT�SWITCH�BOX�CONVERTS�MEET�5VS���5V�MON�TORS�TO�%6"-�4$"35�*/165��5HUS�YOU�CAN�CONNECT�YCUR�"MIGA��YOUR�
7$3�TOTHE�ONE�SCART�SOCKET�ON�YOUR�5V
�"�PUSH�8ON�SWTCH�SELECTS�INPUT�ONE�OR�INPUT�TWOp�IE�7$3�OR�COM�PUTER�� 3(#
�"UDIO�
��7IDEO�INPUTSARE�SWTCHED��"LSO�SUTABEFOR�CONNECTING�SATELLITE�RECEIVERS�	7$3�CAN�THEN�RECORD�DIRECT�FROM�SATOF�*TS

�WHILST�

@@@@@@@@@@@@@@@@@@@@@ � WATCHING�/OR�SATELLTE� "

41"3&4
� "$$&4403*&4� �� . *4$ � *5&.4
,*$,45"35�����30.������������������������� ��������������� _�����
,*$,45"35���3$.��������������������������� 0/-:� _�����
0''*$*"-�8,#/$)���61(3"%&�,*5� _�����
'"55&3�"(/64�����"� _����
461&3�%&/4&����������������������������� ������������������� _����
("3:���������������������������� ���������#����
���2"�*�0�$)*1�1RHE���PRRTER�PORT
� _����
�.�(9�4..4������������������������������� ��������������� _����
�8&(X�4L..4
�_#,X�%3".4� FOR�"��$ETC�MEG� _����
"����.0%6-"503� _����
".*("�*/5&3/"-�%3*7&� /08� _4���
."*/4�46113&4403�#-0$,�8":����� _����
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"MLGA%04�DOES�NOT�HANDLE�NUMERIC�DATA�
PARTICULARLY�WELL��&VEN�THE�SIMPLEST�CALCULATION�
MUST�BE�CARRIED�OUT�BY�A�SPECIAL�COMMAND�
&7"-��#UT�&7"-�*S�ONLY�CAPABLE�OF�VERY�SIMPLE�
ARITHMETIC�AND�DOES�NOT�HANDLE�DECIMAL�FRACTIONS�
AT�ALL��'OR�INSTANCE��� �� �GIVES���REMAINDER�� �AND�
EVEN�THIS�MUST�BE�PERFORMED�*N�TWO�DISTINCT�
STEPS�

	5HE�DETAILS�FOLLOWING�APPLY�TO �ANY�LANGUAGE
� �NOT�JUST�"MIGA%04�� �AND�CAN�GET�MACHINE�CODE�
PROGRAMMERS�OUT�OF�SOME�TRICKY�SITUATIONS��
6NLESS�SHOWN�MOST�OF�THE�RESULTS�ARE�TRUNCATED�
INTEGERS�AS�WOULD�BE�RETURNED�BY�&7"-��5HIS�
SHOULD�BE�CONSIDERED�WHEN�CHECKING�THE�
ARITHMETIC�WITH�A�CALCULATOR�


$ONSIDER�THE�SUM�l � �� m ��6SING�TRADITIONAL�
METHODS��TWO�GOES�*NTO�SEVEN�THREE�TIMES
�WITH�
ONE�LEFT�OVER�	THE�REMAINDER
��1OP�THE�REMAINDER�
	�
�OVER�THE�DIVISOR�	�
�AND�YOU�ARE�LEFT�W ITH�THE�
VULGAR�FRACTION�� �� ��5HIS�*S�FINE�FOR�DIVIDING�UP�A�
CAKE
� BUT�NOT�MUCH�USE�*N�COMPUTER�MATHS��5HE�
DECIMAL�FRACTION�VERSION�OF�THIS�*S�

%IVIDEND��������
%IVISOR� �

0F�COURSE
�MOST�OF�US�CAN�DO�THAT�*N�OUR�HEADS
�
BUT�"MIGA%04�CANNOT��/OW�SUPPOSE�WE�CHANGE�
THE�SCALE�OF�THE�FIGURES�SOMEWHAT�BY�MULTIPLYING�
JUST�THE�DIVIDEND�BY����

%IVIDEND�4CALE�	���� 
��������
%IVISOR� �� �

5HE�RESULT� *S�TO�MOVE�THE�	PURELY�IMAGINARY
�
DECIMAL�POINT�ONE�PLACE�TO�THE�RIGHT��)OWEVER�WE�
HAVE�ALSO�RETAINED�THE�FRACTIONAL�PART�� �THIS� *S�THE

ESSENCE�OF�FIXED�POINT�ARITHMETIC��5O�SHOW�THIS�IN�
MORE�DETAIL�LE TkS�TAKE�A�SLIGHTLY�MORE�COMPLEX�
PROBLEM��� �� �FOR�*NSTANCE��6SING�OUR�*NTEGER�
"MIGA%04�CALCULATION
�WE�GET�

���
�

&VEN�THOUGH�THE�REAL�ANSWER�IS������/OW�WE�LL�
USE�A�CONSTANT�	,
�OF������TO�GET�SOMETHING�
MORE�REALISTIC�

	%IVIDEND���,
�	��������
��������� �
%IVISOR� �� �

3ESULT���������
,� ����

4O�FAR�SO�GOODi�BUT�WHAT�IS�THE�POINT�TO�ALL�OF�
THIS �$ONSIDER�A�SET�OF�VALUES�BETWEEN���AND�
�����WHICH�MUST�BE�SCALED�DOWN�TO �F IT �ON�AN�
AXIS�WITH����PLOTTABLE�POINTS��5HE�SCALING�FACTOR�
CAN�BE�CALCULATED�THUS�

'ACTOR�� ��� ������
����

"ND�ANY�VALUE�CAN�BE�PLOTTED�BY�MULTIPLYING�IT �BY�
THE�SCALING�FACTOR�������5AKE�A�VALUE�OF�����
WHICH�IS�HALF�WAY�UP�THE�SCALE�

%ATA��'ACTOR�
��������� �
����POINTS

4INCE�"MIGA%04�WOULD� LOSE�THE�FRACTIONAL�PART�*N�
THE�ORIGINAL�CALCULATION�� ������BECOMES���� �THE

SCALED�VALUE�WOULD�BE�USELESS��#Y�USING�A�
CONSTANT�OF�����
�WE�CAN�CALCULATE�THE�SCALING�
FACTOR�THUS�

'ACTOR�.AX�%ATA� �� ,��������������������
1LOT�8IDTH� ��

5O�ARRIVE�AT�A�FINAL� RESULT�WE�MUST�NOW�DIVIDE�THE�
DATA�BY�THE�SCALE�FACTOR�AND�MULTIPLY�THE�RESULT�
BY�THE�CONSTANT�

1OLNTS�%ATA� �� ,�����������������
'ACTOR� �����

4INCE�NO�FRACTIONS�ARE�INVOLVED� *N�THIS�
CALCULATION
�"MIGA%04�CAN�MANAGE��1ROVIDED�THE�
SCALER�*S�LARGE�ENOUGH
�SOME�FAIRLY�COMPLEX�
ARITHMETIC�CAN�BE�PERFORMED�� *N�SOME�CASES
� PART�
OF�WHAT�WOULD�HAVE�BEEN�THE�DECIMAL�FRACTION� IS�
DISCARDED
� BUT�THIS� IS�COMMON�*N�ALL�MATHS�AND�
SO�*S�NOTHING�TO�WORRY�ABOUT��:OU�CAN�SEE�THIS�*N�
ACTION�BY�DIVIDING���BY���� �A�CALCULATION�WHICH�
ALWAYS�RESULTS�IN�A�RECURRING�FRACTION��
�����������	OR�ROUNDED�UP�������
�

	�������
���	�����
� �������@ � @� G

"S�A�GUIDELINE
�THE�SIZE�OF�THE�SCALER�DETERMINES�
THE�ACCURACY�OF�THE�CALCULATIONS��"�SCALER�OF�
MAGNITUDE�������SETS�AN� INTERNAL�ACCURACY�OF�
ONE�TEN�THOUSANDTH�	THE�LAST�DIGIT�*S�DROPPED�DUE�
TO�ROUNDING�ERRORS


6NFORTUNATELY
�THE�SIZE�OF�THE�SCALER�IS�FINITE��
AN�ERROR�W ILL�OCCUR�IF
� *N�ANY�CALCULATION
�THE�
SCALER�MULTIPLIED�BY�THE�SCALED�DATA�EXCEEDS�THE�
OPERATIONAL� LIM IT�OF�&7"-�

����&XTRACTS�THE�CURRENT�LABEL� 	-N
�
FROM�THE�DATA�FILE�AND�STORES� IT� IN�THE�
GLOBAL� �-AB��

����1RINTS�THE�CURRENT� LABEL�WITH�THE�
CORRECT�AMOUNT�OF�PADDING�SPACES�TO�
POSITION�THE�CURSOR�READY�TO�PRINT�THE�
BAR��5HE� LENGTH�OF�THE�STRING�PRINTED�
IS�ALWAYS����CHARACTERS� REGARDLESS�
OF�THE� LENGTH�OF�ANY�PARTICULAR�LABEL�� �
LONGER�ONES�ARE�TRUNCATED�

����$ALCULATES�THE�NUMBER�OF�
CHARACTERS� REQUIRED�TO� PRINT�THE�BAR�
*F�WE�ASSUME�THAT� l/DATAm� IS�����
AND� l.INm� IS�����
� THE�CALCULATION�
WORKS� LIKE�THIS�

%LEN�	NDATA�MIN
�,
4CALE

%LEN�	�������
����������
� � ��������

%LEN���

4O�THE� LENGTH�OF�THE�BAR�REPRESENTING�
����ON�A�SCALE�OF�����TO������ IS����
CHARACTERS�OF���� POSSIBLE�	AS�
DEFINED� IN� l8IDTHm�� �SEE�ABOVE
�
8ORK�THAT�OUT�ON�A�CALCULATOR�AND�YOU�
WILL�FIND�THE� RESULT�IS�OUT�BY�A�
FRACTION
� BUT�SUCH�THINGS�ARE�OUTSIDE�
THE� LIMITS�OF�THE�DISPLAY��6SING�A
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PROPORTIONAL� FONT�	SUCH�AS�5IMES
�
COULD� IMPROVE�THE� RESOLUTION�TEN�FOLD
�
BUT�THE�CONSOLE�DEVICE�CANNOT�COPE�
IN� RELEASE���

����$HANGES�THE�BACKGROUND�COLOUR�
TO�DEFAULT�	SLATE�GREY
��5HIS
� LIKE�MANY�
OF�THE�OTHER�COLOUR�CHANGES�MUST�BE�
DONE�SEPARATELY�OTHERWISE�THE�STRING�
SLICING�WILL�GET�IN�THE�WAY�WITH�
UNPREDICTABLE�CONSEQUENCES�

����1RINTS�THE�CURRENT�LABEL�WITH�ONE

EXTRA�PADDING�SPACE�

����$HANGES�THE�BACKGROUND�COLOUR�
TO�BLACK�

����1RINTS� A�BAR�ACCORDING�TO�THE�
MAGNITUDE�OF�THE�CURRENT�DATA�� 4EE�
4TEP����FOR�DETAILS�OF�HOW�THE�
VARIABLE� l%LENm� IS�CALCULATED�

����$HANGES�THE�BACKGROUND�TO�
SLATE�GREY���

���� ���AND�PRINTS�THE�ACTUAL�VALUE�OF�
THE�DATA�DISPLAYED��5HIS� IS� AN�
OPTIONAL�FEATURE�BUT�HAS�BEEN�
INCLUDED�HERE�TO�HELP�OVERCOME�THE�
DEFICIENCIES�WITH�THE�DISPLAY�
RESOLUTION�

����5ERMINATES�THE� *'���&/%*'�
CONSTRUCT�OPENED�AT�4TEP����

����+UMPS�BACK�TO�4TEP����AND�DOES�
IT�ALL� AGAIN�FOR�THE�NEXT�DATA�POINT�

����.ARKS�THE�ESCAPE�POINT�
$ONTROL�JUMPS�HERE�FROM�THE� LINE

AT�4TEP����WHEN�THE� LAST�DATA�POINT�
HAS�BEEN� READ�OR�CHARTED�AND�THE�
DATA�TABLE�HAS�FINALLY�BEEN�
EXHAUSTED�

����$HECKS� IF�THE�SCAN� PHASE� IS�STILL�
ACTIVE�� *F�THE�SCAN�HAS�BEEN�
COMPLETED�CONTROL�JUMPS�TO�4TEP����
AND�EXITS
� OTHERWISE���

���� � �� kkSCAN�� IS�SET�TO�0''�TO�MARK�
THE�END�OF�THE�SCAN� PHASE�AND�THE�
START�OF�THE�CHARTING�PHASE�AND���

����$ONTROL�JUMPS�RIGHT�BACK�TO�THE�
START�AND�DOES�THE�WHOLE� LOT�AGAIN
�
THOUGH�THIS�TIME� ITkS�FOR�REAL�

����5ERMINATES�THE� *'���&/%*'�BLOCK�
OPENED�AT�4TEP����

�������1UT�EVERYTHING�BACK�TO�
NORMAL
� PRINT�THE�HEADER�AND� SUBd
HEADERS���

������� ���AND�FINALLY�REMOVE�
4&"3$)
�+0*/�AND�&7"-�FROM�THE�
RESIDENT�LIST�

/EXT�MONTH� *kLL� BE� INCLUDING�A� RESISTOR�
CALCULATOR�WHICH� USES�SOME�UNIQUE�
AND�UNUSUAL� FEATURES�FOUND� IN�
"MIGA%04�3ELEASE���

*�LL� ALSO�BE�SHOWING�YOU�EVEN�
MORE�WILD� AND�WONDERFUL� THINGS�THAT�
YOU�CAN�DO�WITH�THE�WONDERFULLY�
POWERFUL�"MIGA%04��!"

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



&140/� WON� AN� "MIGA� PRESS�
(OLD� "WARD� FOR� ITS� (5�����
COLOUR�SCANNER��� IT�BECAME�THE�
FIRST�SUB�_�����FULL�"��FLAT�BED�
SCANNER� FOR� THE� "MIGA� AND�
OFFERED� SCAN� RATES� OF� UP� TO�
���DPI� IN� BOTH� ��BIT�
CO LOUR� AND� ���� GREY�
SCALE� MONOCHROME�
/OW� &140/� HAVE�
DONE� IT� AGAIN�� 5HEY� HA�
LAUNCHED� THE� (5����� AN�
PRICES�START�AT������������������_���

> 2 / 8 � $ � �  � % � � $ � � � �
8ITH� GLORIOUS� ��BIT
�
����MILLION� COLOUR�
TECHNOLOGY
� THE� NEW�
&PSON� (5������ AND�
(5������ FLATBED�
SCANNERS� PRODUCE�
HIGH� DEFINITION
�
PROFESSIONAL� COLOUR�
IMAGES�

%O�YOU� PREFER�HIM� IN�
CO LOUR� OR� B LACK� ��
WHITE 

:ET� THEY� ALSO� HANDLE�
LINE� ART� AND� ����
GREYSCALE� IMAGES� 	FOR�
MONO� %51
� OPTICAL�
CHARACTER� RECOGNITION�
AND� COMPUTER� AIDED�
DESIGN
� WITH� EQUAL�
CLARITY� AND� VERVE�

��"� �# �� � $ ! �%  � � � !�$ �� 
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0UTPUT� RESOLUTIONS� OF� UP� TO�
���DPI�� ARE� AVAILABLE� ON� THE�
(5����� AND� ���DPI�� ON� THE�
(5�����

5RANSPARENCIES�AS�W E LL�

8ITH� THE� OPTIONAL�
TRANSPARENCY� ADAPTOR� AND�
AUTOMATIC� DOCUMENT� FEEDER
�
THESE� SCANNERS� ARE� ALMOST�
TOO�ACCOMMODATING�FOR�WORDS�

�� SUB� SCAN� LOGIC�DOUBLES� THE� STANDARD� ���DPI����DPI� MAXIMUMS�
AND� WORKING� IN� ����� ZOOM� MODE
� IN� LINE� MODE� CAN� OFFER�
����DPI�����DPI� WHEN� USED� IN� CONJUNCTION�WITH� CERTAIN� SOFTWARE�
HARDWARE�CONFIGURATIONS�@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

"VAILABLE�FROM�YOUR�LOCAL�&PSON�SCANNER�DEALER�
	WHERE�YOU�SEE�THIS�&PSON�4CANNER�SIGN
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"NY�SAMPLING�PROGRAM�WORTH�USING�WILL�ALLOW�YOU�TO�ADJUST�THE�FREQUENCY�AT�
WHICH�YOUR�SOUNDS�ARE�DIGITISED��#UT�FINDING�THE�CORRECT� RATE�FOR�ANY�
PARTICULAR�SOUND� IS�A�DIFFERENT�MATTER�ALTOGETHER�

+ UST�THE�OTHER�DAY
�SOMEBODY�
ASKED�ME�WHY�HIS�SAMPLES�
NEVER�SOUNDED�AS�GOOD�AS�
THOSE�FROM�COMMERCIAL�AND�

1%�SOURCES�� �EVEN�THOUGH�HE�WAS�
SAMPLING�ALL�HIS�SOUNDS�AT� lTHE� IDEAL�
RATEm ��"FTER�A�BIT�OF�ADDITIONAL�
QUESTIONING�IT�TURNED�OUT�THAT�THE�
CHAP�IN�QUESTION�WAS�A�COMPUTER�
BUFF
� NOT�A�MUSICIAN
�AND�THE� jIDEAL�
SAMPLE�RATEk 
�TWICE�THE�FREQUENCY�OF�
THE�NOTE�BEING�SAMPLED
� HAD�BEEN�
OBTAINED�FROM�THE�MANUAL�OF�HIS�
"MIGA�SAMPLER�

"S� IS�OFTEN�THE�CASE
�
STRAIGHTFORWARD�QUESTIONS�OFTEN� HAVE�
LESS�THAN�STRAIGHTFORWARD�ANSWERS�
AND�WITH� SAMPLING�THE�FINAL� AUDIBLE�
RESULT�CAN�DEPEND�ON�MANY�FACTORS��
IN�PARTICULAR
� THE�QUALITY�OF�THE�
ORIGINAL�SOUND
� AND�WHETHER�THE�
SAMPLE�WAS�TAKEN�DIRECTLY�	IN�OTHER�
WORDS
�WITH� THE�AUDIO�SOURCE� PLUGGED�
STRAIGHT�INTO�THE�SAMPLER�S� INPUT�
SOCKETS
�OR�WHETHER�A�MICROPHONE�
WAS�USED�� *N�THE� LATTER�CASE�MUCH�
DEPENDS�ON�THE�QUALIFY�OF�THE�
MICROPHONE
� AND� SOMETIMES�EVEN� ITS�
SUITABILITY�FOR�THE�SOUND�BEING

SAMPLED�� )OWEVER
�GIVEN�THAT�A�
DECENT�STRENGTH�QUALITY�INPUT�SIGNAL�
IS�BEING�PROVIDED
� ABOUT�THE�ONLY�
OTHER�THING�THAT�CAN�PUT�A� jSPANNER�IN�
THE�WORKS�� IS�THE�SAMPLING�FREQUENCY�

5HE� IDEA�OF�SAMPLING�AT�A�
FREQUENCY�DOUBLE�THAT�OF�THE� SOUND�
BEING�SAMPLED�STEMS�FROM�
SOMETHING�KNOWN�AS�THE� �/YQUIST�
THEOREMk�� 4INCE�THIS� IS�AN�AREA�
WHERE�A� LITTLE� KNOWLEDGE�CAN�BE�A�
DANGEROUS�THING
� SOME�BACKGROUND�
DETAILS�MIGHT�BE�USEFUL�� 4O
� THIS�
MONTH� *kLL�FIRST�EXPLAIN�WHAT�THE�
/YQUIST� RELATIONSHIP� IS
� AND� THEN�
PROCEED�TO� REVEAL�WHY�YOU� IN� FACT�
NEED�TO�TAKE� IT�WITH� A� LARGE�PINCH�OF�
SALT�	OR�SHOULD�THAT�BE�TWO� LARGE

�			E7B6�A/;>:7<5��
B63�47</:�/C270:3�
@3AC:B�1/<�23>3<2�
=<�;/<G�4/1B=@A�B7B

PINCHES 
�WHEN�DECIDING�THE�
SAMPLING�RATE�TO�USE�WHEN�SAMPLING�
MOST�MUSICAL� SOUNDS�

5",*/(�"�4".1-&
5O�UNDERSTAND�SAMPLING�MORE�FULLY
�
LETkS�GO�RIGHT�BACK�TO�THE�BASICS��:OU�
ALL� KNOW�THAT�A�MUSICAL� NOTE� IS�MADE�
UP�OF�SOUND�WAVES�THAT�HAVE�A�
CERTAIN� PITCH� 	FREQUENCY
� AND�A�
CERTAIN� LOUDNESS�	AMPLITUDE
��8HEN�
YOU� LISTEN�TO�A�PIECE�OF�MUSIC
� OR�
LISTEN� TO�ANYTHING�ELSE�COME�TO�THAT
�
WHAT�YOU�ARE�HEARING� IS�A�MASS�OF�
SOUND�WAVES�WHICH� INCLUDE�MANY�
DIFFERENT�FREQUENCIES�AND�
AMPLITUDES��5HE� RESULT
� IN�MOST�
CASES
� IS�A�VERY�COMPLEX�WAVEFORM�

*F�AT�ANY�POINT� IN�TIME�YOU�COULD�
jFREEZEk� THE� SOUND�YOU�WERE�HEARING�
YOU�COULD�MEASURE�THE�AMPLITUDE�OF�
THAT�PART�OF�THE�SOUND�WAVE�� 6SING�
SOME�AGREED�CONVENTION�YOU�COULD�
THEN�EXPRESS�THAT�AMPLITUDE�AS�A�
NUMBER�� *F�YOU�DID� THE�SAME�THING�
OVER�AND�OVER�AGAIN� A�WHOLE�SERIES�OF�
NUMBERS�COULD�BE�OBTAINED�AND
� AT�
THE�END�OF�THE�DAY
�YOU�WOULD�HAVE�A�
LIST�OF�NUMBERS�THAT�CORRESPONDED�TO�
THE�NUMERICAL�EQUIVALENT�OF�THE�
ORIGINAL� SOUND�

5HESE� IDEAS�ARE�OF�COURSE�THE�
BASIS�OF� jSOUND�SAMPLING��� #Y�USING�
SPECIAL� HARDWARE�WHICH�GRABS� AND

MEASURES� 	OR�IN�OTHER�WORDS
�
DIGITISES
�THAT�AMPLITUDE� INFORMATION�
MANY�THOUSANDS�OF�TIMES�A�SECOND
�
IT�IS� POSSIBLE�TO�BUILD� UP�A�DETAILED�
DIGITAL� COPY�OF�THE�ORIGINAL� SOUND��0N�
THE�"MIGA�THE�HARDWARE�WHICH�DOES�
THIS� USUALLY�ATTACHES�TO�THE�PARALLEL�
PORT�� 0NCE�A� SAMPLE� HAS�BEEN�TAKEN
�
A�WHOLE� NEW�WORLD�OPENS�UP�BECAUSE�
SAMPLE�EDITING�CAN�THEN�BE�USED�TO�
CARRY�OUT�SOPHISTICATED�
TRANSFORMATIONS��5HIS�MAKES� IT

�%<13�/�A/;>:3�6/A�
033<�B/93<��/�

E6=:3�<3E�E=@:2�
=>3<A�C>�BBB

POSSIBLE�TO�ACHIEVE�EFFECTS�WHICH� ARE�
QUITE�SIMPLY�NOT�FEASIBLE�WITH�
CONVENTIONAL� ANALOGUE� RECORDING�
TECHNIQUES��"�USER�CAN
� FOR� INSTANCE
�
TAKE�PIECES�OF�ONE�SOUND�AND�MIX�
THEM�WITH� ANOTHER
�CAN�SPEED�UP�OR�
SLOW�DOWN�THE� RATE�AT�WHICH� A�
SAMPLE� IS� PLAYED
�OR�EVEN�SHIFT�THE�
TIME�POSITION�OF�A� SAMPLE�BEFORE�
ADDING�IT�BACK�TO� ITSELF�TO�CREATE�
SOME�VERY�INTERESTING�EFFECTS�

/OW�THIS� ALL� SOUNDS�FINE�� �UNTIL�
YOU�TRY�IT�AND� REALISE�THAT�SAMPLE�
RECORDING�AND�EDITING�IS�NOT�ALWAYS�
AS�EASY�AS�SOME�WOULD� HAVE�US�
BELIEVE��5HERE�ARE�A�NUMBER�OF�THINGS�
WHICH�CAN�CAUSE�POOR�QUALITY�
SAMPLES�BUT� IN�THE�FINAL� ANALYSIS�THE�
UPPER�QUALITY�LIMIT�STEMS�FROM�THE�
"MIGA� ITSELF�

"S�YOU�WOULD�EXPECT
� THE�QUALITY�
OF�ANY�SAMPLE�DEPENDS�ON�THE�
ACCURACY�OF�THE�DIGITISATION� PROCESS�
AND�HERE�THERE�ARE�TWO�VARIABLES�TO�
CONSIDER�� SAMPLING�RATE�AND� THE�
RESOLUTION�OF�THE� NUMBERS�USED�TO�
DEFINE�THE�AMPLITUDE�� 'AST�SAMPLING�
RATES�WOULD� INTUITIVELY�BE�EXPECTED�TO�
GIVE�BETTER�WAVEFORM�DETAIL� BUT� IT�
SHOULD�ALSO�BE�PRETTY�OBVIOUS�THAT�
QUALITY�CAN�ALSO�BE� IMPROVED�BY

"�LOT�OF�FUNDAMENTAL� RESEARCH�HAS�BEEN�DONE�ON�THE�SAMPLING�OF�CONTINUOUS�WAVEFORMS��&VEN� IF�SOMETHING�SOUNDS�
SIMPLE�TO�THE�HUMAN�EAR
� THE�CHANCES�ARE�THAT�THE�WAVEFORM�WILL�HAVE�DISTINCTIVE�HIGH�FREQUENCY�COMPONENTS�� *F�YOUR�
SAMPLE�DOES�NOT�INCLUDE�THESE
�THE�SOUND�QUALITY�WILL�BE�DEGRADED�WHEN� IT� IS�PLAYED�BACK

�������� 
 6 � " � S P L �A Y � �� ������ � # '  � � 2� �������� - R L L

$LEAR� 3ANGE� 0UT� ;OOM� *N �
� 
 � � 0 � � - � � � * � � , ( )

-001� 0 F F �

�D �I�T � ) O RN E �*� * Y

4HOU� 3ANGE�
1 L A Y � 3ANGE

4HOU� " LL� 3ANGE� )I� *
1 L A Y � 6 AW E FO RN � 1 L A Y � % I S P L A Y

! ! � �&" ��,!())�+�S �",,.����� S �#�'.�+2�����



. 6 4 * $

>J= I M = F ;Q �< = 9 J
INCREASING�THE� RANGE�OF�NUMBERS�
USED�TO�REPRESENT�THE�AMPLITUDE�
MEASUREMENTS�

0N�THE�"MIGA
� AMPLITUDE�
DIGITISATION� IS� PERFORMED�TO�AN�
ACCURACY�OF���BITS
� SO�THERE�ARE�����
POSSIBLE�VALUES�� 6SING�THE�"MIGAiS�
INTERNAL� SOUND�CHIPS�THIS� IS� SUFFICIENT�
FOR�PRODUCING�SOME�EXCELLENT�
PLAYBACK�SOUNDS��"LTHOUGH� IT�S�NOT�
AS�GOOD�AS�$%�TECHNOLOGY�SAMPLING�
	WHICH�USES����BIT�AMPLITUDE�
RESOLUTION
� IT�IS� POSSIBLE�TO�GET�
SURPRISINGLY�GOOD� RESULTS�� *T� IS�
INCIDENTALLY�THE�AMPLITUDE� RESOLUTION�
THAT�HAS� LIMITED� THE� INTEREST� IN�"MIGA�
SAMPLING�FOR�THE�MORE�DEMANDING�
PROFESSIONAL� APPLICATIONS�

4O
� IN�ORDER�FOR�A�COMPUTER�TO�
DIGITALLY�RECORD�A�SOUND
� THE�SIGNAL�
HAS�TO�BE� SAMPLED�AT�SOME� REGULAR�
INTERVAL�� *N� EFFECT
�WHAT�THE�SAMPLING�
HARDWARE�DOES� IS�TAKE�SNAPSHOTS�OF�
A�CONTINUOUSLY�CHANGING�SIGNAL� 	THE�
SOUND�YOU�ARE�PROVIDING�AS� INPUT�TO�
THE� SOUND� SAMPLER
�� #ECAUSE�OF�BOTH�
COMPUTER�AND�HARDWARE� LIMITATIONS�
THESE� �SAMPLESi� ARE�BOTH�TIME�
QUANTISED�AND� LIMITED�TO�DISCRETE�
STEPS� IN� AMPLITUDE�

&/5&3�5)&�/:26*45�
3&-"5*0/4)*1
.ATHEMATICIANS�HAVE�A� LOT�TO�ANSWER�
FOR�� �THEY�PRODUCE�ABSOLUTELY�
RIGOROUS� RESULTS�BUT�CONSTANTLY�FAIL� TO�
TELL� THE� REST�OF�US�THAT�THEIR�
hMATHEMATICAL�MODELSi� ONLY�
APPROXIMATE�REAL�WORLD�BEHAVIOUR�� *S�
FROM�THE�WORLD�OF�MATHEMATICS�THAT�
THIS�/YQUIST�THEOREM�COMES���

5HE�/YQUIST�SAMPLING�CRITERION�
ATTEMPTS�TO� RELATE�CHARACTERISTICS�OF�
THE�DIGITAL� SAMPLE�TO�THOSE�OF�THE�
ORIGINAL�WAVEFORM�� *N� FACT�THE�GENERAL�
/YQUIST�CRITERION� IS�OBTAINED�BY�
TAKING�A�MATHEMATICAL� DESCRIPTION�OF�
A� SAMPLEiS�FREQUENCY�SPECTRUM�AND�
APPLYING�SOME�RATHER�COMPLICATED�
'OURIER�TRANSFORM�MATHEMATICS�

5HE� RESULT� IS� A�RELATIONSHIP�WHICH�
CAN�BE�STATED� IN�MANY�WAYS
� BUT�
ESSENTIALLY�SAYS�THIS�� A�CONTINUOUS�
TIME�WAVEFORM
�WHEN�SAMPLED�AT�A�
FREQUENCY�GREATER�THAN�TWICE�THE�
MAXIMUM� FREQUENCY�COMPONENT� IN� ITS�
SPECTRUM
� CAN�BE� RECONSTRUCTED�
COMPLETELY�FROM�THE�SAMPLED�
WAVEFORM��4AMPLES�CAN�SUFFER�FROM�A�
WAVEFORM�DISTORTION� KNOWN�AS�
hALIASINGi�WHEN�TAKEN�AT�SAMPLING�
RATES�OF�LESS�THAN�THIS�/YQUIST��
PREDICTED� FREQUENCY�

8HAT�THIS� IS�OFTEN�WRONGLY�TAKEN�
TO� IMPLY� IS�THAT� IF�YOU�ARE� SAMPLING�A

SOUND�WITH� A�FREQUENCY�OF�L0,)Z�YOU�
WILL� NEED�TO�COLLECT�DATA�AT�A�
FREQUENCY�OF�AT� LEAST�TWICE�THIS�
	��,)Z
� IN�OTHER�WORDS
�TO�GET�A�
DECENT�SAMPLE��8ITH� hPUREi� TONES�
THIS�WOULD�BE�TRUE�BUT� IN� REAL� LIFE�
THINGS�GO� SADLY�AMISS���

5)&�#*(�4/"(
4UPPOSING�YOU�WANTED�TO�TAKE�A�
SAMPLE�OF�THE�OPEN�SIXTH� STRING�OF�A�
GUITAR�8ITH�A�NORMALLY�TUNED�GUITAR�
THIS�STRING�HAS�A�FREQUENCY�OF�ABOUT�
����)Z��4O
� ACCORDING�TO�THE�/YQUIST�
RELATIONSHIP�YOUiD�EXPECT�THAT�A�
SAMPLING�RATE�OF�����SAMPLES�PER

SECOND�WOULD�BE�FINE� 	OR�AS�NEAR�TO�
THAT�FIGURE�AS�YOUR�SAMPLER�CAN�GET
��
*N�PRACTICE�THESE�PREDICTED� SAMPLING�
RATES� LEAD�TO�SAMPLES�THAT
� SOUND��
WISE
� ARE�A�COMPLETE�AND�UTTER�DEAD�
LOSS��8HY � *T� IS� BECAUSE�WHEN�YOU�
HIT�SOMETHING�LIKE�A�GUITAR�STRING�YOU�
DON�T�JUST�GET�THE�FUNDAMENTAL� NOTE�
FREQUENCY�� �YOU�ALSO� PRODUCE�A�
WHOLE� RANGE�OF�OTHER�FREQUENCIES
�
CALLED� HARMONIC�OVERTONES�� 5HESE�
OVERTONES�OR� hHARMONICSi� CAN� INCLUDE�
FREQUENCIES�WHICH�ARE� A�FACTOR�OF�TEN�
OR�MORE�HIGHER�THAN�THE�MAIN�NOTE�

)ARMONICS� AFFECT�THE� hTIMBREi� OF�
THE�NOTE�AND�ARE�WHAT�MAKE�THE�
PERCEIVED� SOUNDS�OF�A� PARTICULAR�NOTE�
FROM
� SAY
� A�GUITAR�DISTINCTLY�DIFFERENT�
FROM�THE�SAME�NOTE� PLAYED�ON�A�
PIANO
� FLUTE�OR�OTHER�INSTRUMENT��5HIS�
IS�BAD�NEWS�FOR�ANYONE�THINKING�THAT�
THEYiLL� BE�ABLE�TO�GET�AWAY�WITH� LOW�
SAMPLING�FREQUENCIES�JUST�BECAUSE�
THEY�ARE�SAMPLING�SOUNDS�THAT�HAVE�
A� LOW�FUNDAMENTAL�TONE�FREQUENCY��
8HAT�THE�/YQUIST�RELATIONSHIP� REALLY�
MEANS� IS�THAT�YOU�MUST�USE�A

SAMPLING�FREQUENCY�AT�LEAST�TWICE� AS�
FAST�AS�THE�FREQUENCY�OF�THE�HIGHEST�
FREQUENCY�COMPONENT�PRESENT� IN�THE�
ORIGINAL�WAVEFORM��5HE�/YQUIST�
RELATIONSHIP
� AS�A�PRACTICAL�TOOL� FOR�
ESTIMATING�SAMPLING�FREQUENCIES
�
GETS�BLOWN�OUT�OF�THE�WATER�WHEN�YOU�
REALISE�THAT�YOU�ALSO�HAVE�TO�CAPTURE�
THE� HARMONIC�OVERTONES� IN�ORDER�TO�
RECREATE�THE�SOUNDS�OF�MOST�MUSICAL�
INSTRUMENTS��5HIS� IS� BECAUSE�YOU�WILL�
NEVER�BE�QUITE�SURE�OF�THE�
FREQUENCIES�PRESENT� IN� THE�OVERTONES�
OF�A�PARTICULAR�MUSICAL� INSTRUMENT�

5HE�ONLY�REAL�SOLUTION� IS�TO�FORGET�
ANY� IDEAS�OF�CALCULATING�SAMPLE�RATES

AND�SO�FORTH
� AND�DO�WHAT�MUSICIANS�
HAVE�ALWAYS�DONE�� � LISTEN�TO�THE�
SOUNDS�AND� LET�YOUR�EAR�TELL�YOU�
WHETHER�YOU�HAVE�A�GOOD�SAMPLE�OR�
NOT��.USICIANS�DEFINITELY�HAVE�THE�
UPPER�HAND�HERE
�ESPECIALLY�WHEN�
SAMPLING� INSTRUMENTS�THAT�THEY�ARE�
FAMILIAR�WITH
� BECAUSE�THEY�CAN�
INSTINCTIVELY�TELL�WHEN�THOSE�HARMONIC�
OVERTONES�ARE�EITHER�MISSING�OR�
POORLY� RECREATED�

5HERE� IS� ALWAYS�GOING�TO�BE�A�
COMPROMISE�BETWEEN�GETTING�THE

�*96�?><H�A62<�
B?<DC:?>�:B�C?�7?A86C�

2>H�:562B�?7�
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BEST�QUALITY�AND� KEEPING�SAMPLE�
SIZES�TO�A�REASONABLE� LEVEL
� BUT�
THEREiS�NOTHING�TO�STOP�YOU� STARTING�
WITH�A�HIGH� SAMPLING�RATE�AND�
REDUCING� IT�UNTIL�YOU� ARE� SAMPLING�AT�
A�FREQUENCY�JUST�ABOVE�THE�ONE�WHERE�
YOU�FELT�THERE�WAS�AN�UNACCEPTABLE�
QUALITY�DIFFERENCE�

5HE�/YQUIST�THEOREM�DOES�TELL� US�
SOMETHING�QUALITATIVELY�USEFUL� BY�
SUGGESTING�THAT�WHEN�THINGS�START�
GOING�ASTRAY�IT� IS�THE�HIGHER�FREQUENCY�
INFORMATION�WHICH� IS� LOST�FIRST��5HIS� IN�
TURN�SUGGESTS�THAT� IF
� FOR�EXAMPLE
�WE�
ARE�CHECKING�THE� SAMPLING�QUALITY�OF�
A� PARTICULAR�GUITAR�NOTE�WE�SHOULD�BE�
LISTENING�NOT�TO�THE� FUNDAMENTAL�
NOTE
� BUT�FOR�THE�PRESENCE� 	OR� INDEED�
THE�ABSENCE
�OF�THOSE�ALL�IMPORTANT�
HARMONICS�THAT�GIVE�THE�NOTE� ITS�
DISTINCTIVE� SPARKLE�

*NCIDENTALLY
� THERE� IS� ANOTHER�
SOURCE�OF�DISTORTION�BASED�QUALITY�
LOSS�THAT�IS�WORTH�MENTIONING�� 4OME�
SOFTWARE�ALLOWS�THE� *''��479�SAMPLE�
DATA�TO�BE� hCOMPRESSEDi� TO�SAVE

SPACE�� 'IBONACCI�DELTA�COMPRESSION
�
THE�TECHNIQUE�THAT� IS� ALWAYS�USED
� IS�
NOT� REALLY�SUITABLE�FOR�COMPRESSING�
MUSICAL� INSTRUMENT�SAMPLES�� �IT�CAN
�
AND�USUALLY�WILL
� INTRODUCE�DISTORTION�
THAT� IS�ESPECIALLY�NOTICEABLE�ON�
SAMPLES� RECORDED�AT� LOW�SAMPLE�
RATES�� 4OMETIMES�YOU�CAN�GET�AWAY�
WITH� IT�BUT
� AS�BEFORE
�THE�ONLY�SAFE�
SOLUTION� IS�TO�EXPERIMENT�AND� LET�YOUR�
EAR�BE�THE�JUDGE�

+UST� IN�CASE�YOU�ARE�WONDERING�
WHY�SO�MUCH�EFFORT�HAS�BEEN�PUT� INTO�
THE�MATHEMATICS�OF�SOUND�SAMPLING
�
LET�ME�HASTEN� TO�ADD� THAT� IT�WASNiT�
THE�ADVENT�OF�SOUND�SAMPLING� IN�THE�
MUSICAL� SENSE�THAT�PROVIDED�THE�
IMPETUS�FOR�THIS�MASSIVE� AMOUNT�OF�
RESEARCH�� 1HYSICISTS
� INSTRUMENTAL�
CHEMISTS
� AND�MANY�OTHER�SCIENTISTS�
HAVE�BEEN� INTERESTED� IN�THE�SAMPLING�
AND�ANALYSIS�OF�CONTINUOUS�
WAVEFORMS�FOR�AGES��"LL�THAT�HAS�
HAPPENED� AS�THE� LOW�COST�SOUND�
SAMPLING�ERA�TOOK�OFF�IS�THAT�THE�
RESULTS�OF�THIS� RESEARCH� HAS�BEEN� REc
APPLIED�TO�THIS� NEW�AREA�

, > K < / R G �M A � �

)ERE�OUR�SAMPLER�HAS�DRAWN�A�GRAPH�OF�A�RELATIVELY�PURE�TONE
�WHICH�CONSISTS�OF�SEVERAL�SINE�WAVES�SUPERIMPOSED�ON�
EACH�OTHER��1URE�TONES�TEND�TO�BE�RATHER�DULL�TO�LISTEN�TO�� �YOU�CAN�BET�THAT�MOST�OF�THE�REAL�WORLD�SOUNDS�THAT�YOUiRE�
INTERESTED� IN�WILL�HAVE�HIGH�FREQUENCY�COMPONENTS
�WHICH�MEANS�HIGH�SAMPLE� RATES
�AND�BIG�SAMPLES�
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u�*NFORMATIVE�INTERVIEWS�WITH�
PERFORMERS�AND�SOUND�CREW
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j IN

1 RODUCTS�WHICH� jGET�MUSIC�
INTO�THE�HANDS�OF�THE�
MASSESk�SEEM�TO�BE�THE� j�
THINGk�AT�THE�MOMENT��

PACKAGES� LIKE�#LUE�3IBBON�
4OUNDWORKkS�4UPER+".�HAVE�
CERTAINLY�SHOWN�THAT�THE�MASS��
MARKET�PHILOSOPHY�CAN�PAY�OFF�
HANDSOMELY�� )OWEVER
�EVEN�
PROGRAMS� LIKE�4UPER+".�NEED�SOME�
GUIDANCE�� *F�YOU�ARE�NOT�PARTICULARLY�
INTERESTED� IN� LEARNING�ABOUT�THINGS�
LIKE�CHORD�PROGRESSIONS
� USING�.*%*�
OR�THE� INS�AND�OUTS�OF�STYLE�CREATION
�
THEN�THE�CHANCES�ARE�THAT�EVEN�
THESE�TYPES�OF
PROGRAMS�WILL�
STILL� LEAVE�YOU�
MUSICALLY� jOUT�IN�
THE�COLD��

4UPPOSE�YOU�
DON�T�WANT�TO�BE�
BOTHERED�WITH�ANY�
OF�THE�SERIOUS�
MUSIC� ISSUES�AT�ALL
� �BUT�YOU�DO� LIKE�
THE� IDEA�OF
jTINKERING�AROUND��WITH�A�SYSTEM�THAT�
MAKES� LIGHT�WORK�OF�CREATING�FUNK
�
RAP
� AND� POP�TYPE�MUSIC�AND�ALLOWS�
YOU�TO�ADD�SAMPLE�EFFECTS�AND�
SIMPLE�MELODIES�TO�BACKING�CREATED�
BY�THE�PROGRAM�� *F�THIS�SOUNDS� LIKE�
YOUR�BAG�THEN�YOUR�WAIT� IS�OVER�AND�
YOU�LL� FIND� %R�5kS� NEW�#OOM�#OX�
PACKAGE�AN� IDEAL� PARTNER�� #OOM�#OX�
IS�A�PROGRAM�WHICH�ALLOWS�YOU�TO�USE�
THE�MOUSE�OR�KEYBOARD� TO�PLAY�
DRUMS
� BASS�AND� SYNTHESISER�
PATTERNS�AND�TO�TRIGGER�VARIOUS�SOLO�
SOUNDS�� *T�S�DESIGNED� FOR�THE� jLESS�
MUSICALk� MASSES
� COMES�WITH�A�
MANUAL� THAT�TAKES�ONLY�TEN�MINUTES

�/�AGAB3;�B6/B�
;/93A�:756B�E=@9�=4�
1@3/B7<5�4C<9��@/>�

/<2�>=>�BG>3�;CA71�

TO� READ�FROM�COVER�TO�COVER
� AND�
MAKES�NO�PRETENCE�OF�BEING�ANYTHING�
OTHER�THAN�A� �FUN�TO�USE�� MUSIC�
PROGRAM�THAT
� AT�THE�END�OF�THE�DAY
�
PRODUCES�SOMETHING�REASONABLE�TO�
LISTEN�TO�

#OOM�#OX�IS�AVAILABLE�FOR�BOTH�
THE�"MIGA�AND�THE�1$�AND�THE�
MANUAL�DEALS�WITH� BOTH� PROGRAM�
ENVIRONMENTS�AT�ONCE� BY�PROVIDING�
jBOX�OUTS��WHICH�DEAL�WITH�VARIOUS�
MACHINE�SPECIFIC� ISSUES��8ITHIN�THIS�
FORMAT�THE�MANUAL� DIVIDES� INTO�TWO�
PARTS��5HERE� IS�A� jFRONT�PANEL�� SECTION�
WHICH�DEALS�WITH�THE�MAIN�#OOM�#OX�

CONTROLS
� AND�A�BACK��
PANEL� REFERENCE�
SECTION�WHICH�
PROVIDES�AN�EASY�
GUIDE�TO�THE�MENUS�
AND�OTHER�FEATURES�

#OOM�#OX�WILL�
RUN� ON�ANY�����OR�
8ORK#ENCH���
MACHINE�WITH��.B�OR�
MORE�OF�MEMORY��
8HEN�THE�PROGRAM�

STARTS�THE�#OOM�#OX�SCREEN� 	'IGURE�
�
�APPEARS�AND� 	SURPRISE
� SURPRISE
� IT�
LOOKS�VERY�MUCH� LIKE�A� �#OOM�BOXk��
STYLE� PORTABLE�TAPE�DECK�� 1RESSING�ON�
THE�"MIGA�TOP�ROW�NUMBER�KEYS� LETS�
YOU� PLAY�A�SELECTION�OF�SAMPLES�� *F�
YOU� THEN�PRESS� j1LAYk�YOUkLL� HEAR�
SOME�BACKING�THAT�YOU�CAN� PLAY�
ALONG�WITH�� 1RESS� j3ECORDk� AND�DO�
THE�SAME�THING�AND�YOUR�EFFORTS�WILL�
BE� RECORDED� UNTIL�YOU�HIT�THE� �4TOP��
BUTTON��"T�THIS�POINT
�THE� �MIX�� 	WHICH�
INCLUDES�THE�BACKING
�AUTOMATICALLY�
REWINDS�AND�#OOM�#OX�ENTERS�
PLAYBACK�MODE
� READY�FOR�YOU� TO�
LISTEN�TO�WHAT�YOUkVE�CREATED�

�����G3/@�=:2A�
3A>317/::G�
/@3�5=7<5�
B=�:=D3�7B�

$ONTROL�WISE�THE�MAIN�#OOM�#OX�
SCREEN�COULDN�T�BE�SIMPLER��5HEREkS�A�
SET�OF�TAPE�TRANSPORT�CONTROLS�	1LAY
�
4TOP
� 3ECORD
� 'AST�FORWARD� AND�
3EWIND

�AND�FOUR�DRAG�SLIDERS� SO�
THAT�THE� RELATIVE�VOLUMES�OF�DRUMS
�
BASS
� SYNTH� AND� SOLO� INSTRUMENTS�
CAN�BE�ADJUSTED�AND�VIEWED�VIA�A�SET�
OF�FOUR�ON�SCREEN�76�METERS��5HERE�S�
ALSO�ANIMATED�TAPE�CASSETTE� ROLLING�
AND�SPEAKER�MOVEMENT�THROWN� IN�FOR�
EFFECT�BUT�BASICALLY�THAT� IS�ABOUT�ALL�
THERE� IS�� �WE�ARE�TALKING�ABOUT�
SERIOUSLY�EASY�TO�USE�SOFTWARE� HERE�

"�406/%�*/7&45.&/5 
5HE�3EMIX�SCREEN�WORKS�A� BIT� LIKE�THE�
MAIN�SCREEN�ONLY� IT� LETS�YOU�DO� RATHER�
MORE�� *T�S� POSSIBLE�TO�CHANGE�TEMPO
�
ADD�EFFECTS�USING�THE�SPECIAL� '9�
FADER�CONTROLS
� RE�TRIGGER�SAMPLES�
AND�SO�ON��5HE�THIRD� SCREEN
�CALLED�
THE�+AM�SCREEN
� LOOKS� LIKE�THE� REMIX�
SCREEN� BUT� IT�ALLOWS�YOU�TO�SWITCH�
PATTERNS�� �AT�THE�BOTTOM�OF�THE�
3EMIX�AND�+AM�SCREENS�THERE� IS�A�
SET�OF�CONTROLS�WHICH� ALLOW�YOU�TO�
SELECT�ONE�OF�FOUR�DRUM�PATTERNS
� ONE�
OF�THREE�BASS�PATTERNS�AND�ONE�OF�
FOUR�SYNTH�PATTERNS�USING�THE�
FUNCTION� KEYS� 	'IGURE��
��"�COUPLE�OF�
OTHER�GADGETS�CONTROL�THE� LOOP�MODE

AND� SAMPLE�RE�TRIGGERING�FACILITIES��
"LSO� INCLUDED�WITH�THE�3EMIX�AND�
+AM�SCREENS�ARE�SIX�SOLO�PADS�WHICH�
CAN�BE�TIED�TO�PARTICULAR��479�
SOUNDS�YOU�CARE�TO� LOAD��5HESE�CAN�
THEN�BE�PLAYED�USING�EITHER�THE�PADS�
OR�THE�NUMBER�KEYS�

5HERE�ARE� SOME�NICE�TOUCHES
�
INCLUDING�THE� RECORDING�OF�FADER�
CHANGES� IN� A�WAY�WHICH� ALLOWS�YOU�TO�
SEE�THE�FADER�MOVEMENT�DURING�
PLAYBACK�� 1LUS
� HITTING�THE�)ELP�
GADGET
� AND� THEN�HITTING�ANY�OTHER�
OBJECT�ON�A� PARTICULAR�SCREEN
�WILL�
BRING�UP�SOME� INFORMATION�ON�THE�
SELECTED�OBJECT�

#OOM�#OX�IS�A� jFUN�MUSICk�
PROGRAM�STRICTLY�FOR�NON�SERIOUS�
USERS�� *TkS� ALSO�GOING�TO�BE�GREAT�FOR�
KIDS�� ����YEAR�OLDS�ESPECIALLY�ARE�
GOING�TO� LOVE� IT�BECAUSE� IT kLL�TURN�
THEM� INTO� BUDDING�POP�FUNK�RAP�
STARS�OVERNIGHT�

*�WILL� ADMIT�THAT
� FROM�TIME�TO�
TIME
� *�ENJOY�PLAYING�ABOUT�WITH�#OOM�
#OX�FOR�A�COUPLE�OF�HOURS�� �BUT� *�
WOULDN�T�GO�OUT�AND�BUY� IT�� )AVING�
SAID� THAT�� � *� KNOW�A�MAN�WHO�WOULD�
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'IGURE���� *F�YOU�CAN�WORK�A�TAPE�DECK�THEREkS�A�GOOD�
CHANCE�YOU�LL� BE�ABLE�TO�WORK�#OOM�#OX

'IGURE����.IXING�AND�EFFECTS�THE�EASY�WAY�WITH�THE�
BUTTONS�AND�SLIDERS�ON�#OOM�#OX�S�+AM�SCREEN
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&ASE�OF�6SE� o �o �o �o �0
-EARNING�HOW�TO�USE�#OOM�#OX�IS�
DEFINITELY�NOT�GOING�TO�CAUSE�YOU�BRAIN�
DAMAGE�� *F�YOU� ARE���YEARS�OLD�OR�OVER
�
AND�STILL� ALIVE
� THEN�YOU�LL� HANDLE� IT�

'EATURES� � � � � �
/O�.*%*� AND� NO�CLEVER�STUFF�SO�THERE�S�NOT�
THAT�MUCH� IN�THE�WAY�OF�ADDITIONAL�GOODIES�
FOR�MOST�OF�US�TO�GET�EXCITED�ABOUT�

%OCUMENTATION� o �o �o �0�0
"DEQUATE�BECAUSE�#OOM�#OX�HAS�BEEN�
MADE�DELIBERATELY�EASY�TO�USE�

1RICE�7ALUE� o �o �o �0�0
"�DODGY�AREA�THIS�� �CONSIDERING�WHAT�
#OOM�#OX�IS
�WHAT� IT�DOES
� AND�THE�CURRENT�
STATE�OF�THE�MARKET�MY�OPINION� IS�THAT�THE�
PACKAGE� IS� SLIGHTLY�OVERPRICED�

(J:F6AA� F6H>C<� S �S �S �D�D

8ITH�#OOM�#OX�� ITkS� A�CASE�OF� jYOU� PAY�
YOUR�MONEY�AND�YOU�TAKE�YOUR�CHOICE��
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p�,ICK�OFF�IS�THE�LATEST�"MIGA�ADD�ON�FROM�
1OWER

��0NE�OF�THE�MOST�ADVANCED�KICKSTART�
30.�SHARERS�AVAILABLE

p�"�CLEVER�DESIGN�ON�A�SMALL� RELIABLE�
BOARD

��'ITS�"���
�"����
�"����
p�,ICKSTART�30.�CAN�BE�SELECTED�FROM�THE�
KEYBOARD

p�/O�MESSING�ABOUT�WITH�SWITCHES
p�/O��$*"�ADAPTOR��OR�OTHER�TRAILING�WIRES
p+UMPER�TO�SELECT�WHICH�30.�BOOTS�ON
SWITCHES

p�$OMPATIBLE�WITH�OLD�"MIGA�BOARD�
REVISIONS

p4IMPLE� INTERNAL�FITTING�
��,ICK�OFF�REQUIRES�THE�LID�TO�BE�REMOVED�FROM�THE�"MIGA�
5HIS�MAY�INVALIDATE�YOUR�WARRANTY�
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p�6SE�7$3�AS�A�BACKUP�STORAGE�DEVICE
p�#LANK�VIDEO�TAPE� IS�ALL�THAT� IS� REQUIRED
p�����"MIGA�FLOPPY�DISKS�W ILL�F IT�ON�A���
HOUR�TAPE

p�$AN�BE�USED�FOR�HARD�DISK�BACKUP
p�5HERE� IS� ROOM�FOR����.#�OF�DATA
p�#ACKUP�AN�"MIGA�DISKETTE� IN� �� MINUTE
p�3ESTORE�EVEN�TO�AN�UNFORMATTED�DISK
p�)ARD�DISK�BACKUP
�SOFTWARE�ALLOWS�YOU�
TO�SPECIFY�WHICH�FILES�AND�DIRECTORIES�TO�
BE�STORED

p�-OW�COST� STORAGE
���PENCE�PER�.#
p�.ENU�DRIVEN�SOFTWARE
p�"LLOWS�YOU�TO�WATCH�57�ON�A�����S�
MONITOR

p�7ERY�HIGH�RELIABILITY
p�-OG�FILES
�CONTAIN�TITLE�AND�COUNTER�
POSITION�OF�EVERY�BACKUP

p�7IDEO�CONNECTION�CHECK
�ENSURES�FOOL�
PROOF�OPERATION

p�&FFECTIVE�ERROR�CORRECTION�SCHEME
p�&ASY�TO�UNDERSTAND�MANUAL
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p�$%57�PLAYER�
p8ELCOME�DISK���CADDY
p�,EYBOARD
p�'LOPPY�DISK�DRIVE�	BLACK
�
p8IRED�MOUSE
p8ORKBENCH�����AND�MANUALS
p�*NFRARED�REMOTE�CONTROL
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� . ( � � � � ) � , H E 6 C �  � p�'REE�TECHNICAL� AND�BUYING�ADVICE
p�5HOUSANDS�OF�FREE�FILES�AVAILABLE�FOR�
DOWNLOAD
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5HE�1OWER�$OMPUTING�COLOUR�HAND�HELD�
SCANNER�FOR�THE�"MIGA�IS�NOW�AVAILABLE��
5HIS�SCANNER�OFFERS�THE�FOLLOWING�FEATURES

������COLOURS�
p�������%1*
p���4CANNING�MODES�
p5EXT
p�(REYSCALE
p�$OLOUR�HALFTONE
p�$OLOUR

5HE�"MIGA�INTERFACE�PLUGS�INTO�AN�
"�����"�����"�����"�����EXPANSION�SLOT�
WITH�A�SEPARATE�VERSION�WHICH�CONNECTS�
TO�THE�EXPANSION�CONNECTOR�OF�THE�
"����"������5HE�"����VERSION�HAS�A�
THROUGH�PORT�WHICH�IS�COMPATIBLE�WITH�ALL�
"MIGA�����EXPANSION�PERIPHERALS�

5HE�SOFTWARE�SUPPLIED�WITH�THIS�SCANNER�
IS�THE�NEW�1OWER4CAN�1ROFESSIONAL��
�
WHICH�ALSO�SUPPORTS�THE�GREYSCALE�SCANc
NER�AND�WILL�BE�AVAILABLE�AS�AN�UPGRADE�
TO�EXISTING�USERS�OF�1OWER4CAN�FOR�_���

$ O LOU R� 1OWER4CAN� V� �� � FE A TU RE S

p�3EAL�TIME��5RUE�FEEL��SCAN�OPTION�IN�
COLOUR�HALFTONE�MODE

p�*MAGES�ARE�STORED� INTERNALLY�AS����BIT�
GRAPHICS
�NOT�)".��5HIS�MEANS�THAT�NO�
QUALITY� IS�LOST�DUE�TO�THE�"MIGA�ONLY�
BEING�ABLE�TO�DISPLAY�)".�IMAGES�IN�
�����COLOURS

p�*MAGES�ARE�DISPLAYED�AS�)".�PICTURES
p�)".�IMAGES�MAY�BE�LOADED�FROM�DISK�
AND�EDITED�USING�1OWER4CAN��

p�*MAGE�SIZE�THAT�CAN�BE�HANDLED�IS�LIMITED�
ONLY�BY�THE�AMOUNT�OF�MEMORY�AVAILABLE

p�.EMORY�DOES�NOT�HAVE�TO�BE�CHIP�
MEMORY�AS�IN�MANY�ART�PACKAGES

p�*MAGES�CAN�BE�SAVED�IN�VARIOUS�FILE�FORMATS
p�7IEW�WHOLE�IMAGE�FUNCTION
p�4CALE�ROTATE�SKEW�IMAGE�OR�CLIPBOARD�BY�
ANY�AMOUNT

p�$ROP�IMAGE
p�$LEAN�UP
�LIGHTEN�OR�DARKEN�IMAGE
p7ARIABLE�ZOOM�MODE
p�%RAW�FREEHAND
�LINES
�CIRCLES
�BOXES�AND�
POLYGONS�IN�VARIOUS�FILL�PATTERNS
�BRUSH�
SIZES
�PASTE�MODES
�OR�WITH�THE�CLIP�
BOARD�IMAGE

p�$LIPBOARDS�MAY�BE�SCANNED�DIRECTLY
�OR�
ANY�SHAPE�CAN�BE�CUT�FROM�THE�MAIN�
IMAGE

p�5HE�SOFTWARE�IS�COMPATIBLE�WITH�ALL�
"MIGAS

p�4UPPORTS�8ORKBENCH���AND�&$4�SCREEN�
MODES

$ O LOU R� 1OWER4CAN� NOW � AVA ILAB LE �

/EW � V� �� � 4CAN� SO FTW A RE

1OWER4CAN�$OLOUR�V�������������������� _���
1OWER4CAN�(REYSCALE�V���������������_���
1OWER4CAN�V����SOFTWARE�UPGRADE� ���_��
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"RCHIVING�� �*N�COMMS�TERMS�THIS�MEANS�COMPRESSING�THE�FILE�YOU�WANT�TO�

TRANSFER
� USING�A�SPECIAL� PROGRAM
� SO�THAT�IT� IS�SMALLER�AND�THEREFORE�
TAKES� LESS�TIME�TO�ARRIVE�OR�SEND�

$*9�� �$OMPULINK� *NFORMATION�&XCHANGE��5HE�BIGGEST�CONFERENCING�SYSTEM�IN�
THE�6,�AND�HOME�FROM�HOME�FOR�MANY�"MIGA�DEVELOPERS
�JOURNALISTS
�
AND�THE� LIKE�

&-41"�� �&UROPEAN�-EISURE�4OFTWARE�1UBLISHERSk�"SSOCIATION��8ORKS� IN�
CONJUNCTION�WITH�'"45�TO�ACHIEVE�THE�SAME�AIMS�

'"45�� �'EDERATION�"GAINST�4OFTWARE�5HEFT��"N�ORGANISATION�THAT�ATTEMPTS�TO�
STAMP�OUT�SOFTWARE� PIRACY�

)AYES�� �"N� INDUSTRY�STANDARD� SET�OF�COMMANDS�FOR�TELLING�YOUR�MODEM�
WHAT�YOU�WANT�IT�TO�DO�� 'OR�EXAMPLE
�"5%5�TELLS�THE�MODEM�TO�DIAL� A�
NUMBER�USING�5ONE�%IALLING�

*NTERNET�� �"�NETWORK�OF�THOUSANDS�OF�ONLINE�SERVICES�ACROSS�THE�GLOBE�

./1��� �"�PROTOCOL�WHICH� IMPROVES�THE�ACCURACY�OF�THE� INFORMATION�
TRANSFERRED�BY�USING�ERROR�CORRECTION�

7��BIS�� �"NOTHER�WAY�OF�SAYING���
���BPS�

7��BIS�� �/OT�A� RATING�OF�SPEED
� BUT�A�METHOD�OF�DATA�COMPRESSION�WHICH�
EFFECTIVELY�SPEEDS�UP�THROUGHPUT�� �

BPS�� �#ITS�1ER�4ECOND��5HE�RATE�AT�WHICH� INFORMATION� IS�PASSED�ALONG�A�
DATA�CHANNEL�

$ HOOSING�A�MODEM� IS�ONE�OF�
THE�HARDEST�COMMS�
DECISIONS�YOUkLL�EVER�MAKE��
5HE�ADVICE�THAT�*�HAVE�

ALWAYS�GIVEN� *S�TO�GO�FOR�THE�FASTEST�
MODEM�YOU�CAN�AFFORD
�THE�ONLY�
PROBLEM�WITH�THIS�BEING�THAT�FEW�
PEOPLE�COULD�AFFORD�THE�REALLY�
SPEEDY�MODELS��#UT�WITH�THE�RELEASE�
OF�THE�4UPRA'AX.ODEM�7��BIS
� HIGH�
PERFORMANCE�MODEMS�ARE�NOW�
AVAILABLE�AT�A�LOWER�PRICE�

5HE�4UPRA'AX.ODEM� ITSELF�IS�
SURPRISINGLY�SMALL
� APPROXIMATELY�THE�
SAME�SIZE� AS�A�VIDEO�CASSETTE�� *T� IS�
A�NO�NONSENSE�CLEAN�DESIGN
� STURDY�
ENOUGH�TO�TAKE�THE� INEVITABLE�KNOCKS�
OF�EVERYDAY�USE��5O�FACILITATE�THE�RACK�
STORAGE�OF�THE�UNIT
� THE�CASE�HAS�
BEEN�DESIGNED�SO�THAT�THE�ENDS�CAN�
BE�REMOVED�� �A�NICE�TOUCH�WHICH�
MEANS� IT�WILL� FIND� A� READY�MARKET�IN�
THE�CORPORATE�SECTOR�AS�WELL� AS�WITH�
HOBBYISTS��5HE�FRONT�PANEL� RATES�AS�
ONE�OF�THE�MOST�INFORMATIVE�ON�ANY�
MODEM�� INSTEAD�OF�THE� USUAL� RUN�OF�
-&%S�THERE� IS�ALSO�AN�ALPHANUMERIC�
STATUS�DISPLAY
� SO�EVEN�THE�NOVICE�
CAN�EASILY�UNDERSTAND�WHAT� IS�
HAPPENING�DURING�A�COMMS�SESSION�

0NE�POINT�TO�CONSIDER�IS�THAT�
SINCE�THE�MODEM� IS�"MERICAN
� IT�
DOESNkT �COME�WITH�A�#5�TYPE�PHONE�
JACK�� )OWEVER
� THE� SUPPLIER�OF�THE

MODEM�WE�TESTED
�'IRST�$HOICE
�WILL�
PROVIDE�THE�NECESSARY�PHONE� LEAD�AS�
PART�OF�THE� PACKAGE�

#3&",'"45�5*.&
4O�WE�HAVE�DETERMINED�THIS� IS�A�WELL��
BUILT
�GOOD�LOOKING�MACHINE
� BUT�WHAT�
DOES� IT�DO �5HE�ANSWER�IS�JUST�ABOUT�
EVERYTHING�EXCEPT�MAKE�THE�
BREAKFAST�� 'IRST�OF�ALL� IT�SUPPORTS�THE�
HIGHEST�OF�MODEM�SPEEDS
�7��BIS
�
WHICH�MEANS� IT�CAN�CONNECT�AT�A� RATE�
OF���
����BITS�PER�SECOND�� )OWEVER
�
BECAUSE� IT�ALSO�SPORTS�7��BIS�DATA�
COMPRESSION�AND�./1��ERROR�
CORRECTION
� THE�EFFECTIVE�TRANSFER�RATE�
CAN� INCREASE�TO�AN� IMPRESSIVE�
��
���BPS��0F�COURSE
� TO�ALLOW�
COMPATIBILITY�WITH� SYSTEMS�THAT�ARE�
USING�OLDER�AND� SLOWER�MODEMS
� THE�
4UPRA'AX.ODEM�ALSO�SUPPORTS�THE�
LOWER�SPEEDS�OF�����
� ����
� ����
�
AND�����BPS�

4ECONDLY
�THIS� IS� ALSO�A�FAX�
MACHINE�AS�WELL� AS� A�MODEM�� *T�
SUPPORTS�(ROUP���FAX
� AND�THE�
INDUSTRY�STANDARD�$LASS� �� AND���FAX�
COMMANDS
� THUS�ALLOWING�MAXIMUM�
FLEXIBILITY�AND�COMPATIBILITY�WITH�FAX�
MACHINES�AND�SOFTWARE�

*F�YOU�ARE�JUST�UPGRADING�FROM�A�
SLOWER�MODEM�YOU�WILL� HAVE�NO�
TROUBLE� IN�SETTING�UP�THE�
4UPRA'AX.ODEM
� AS� IT� IS�FULLY�)AYES�
COMPATIBLE��5HE�)AYES�COMMAND�SET�
IS�THE�STANDARD�USED� BY�JUST�ABOUT�
EVERY�MODEM�THESE�DAYS
� AND�ALLOWS�
YOU�TO�SET�UP�DIFFERENT�MODEMS�USING�
THE� SAME�SIMPLE�COMMANDS�� *F
�
HOWEVER
�YOU�ARE�NEW�TO�COMMS�YOU�
MAY�FIND�THINGS�SOMEWHAT�CONFUSING�

5HIS� IS�NO�FAULT�OF�4UPRA�� �IT�IS�
JUST�A�FACT�OF�LIFE� IN�THE�WORLD�OF�
COMMS��5HE� j(ETTING�4TARTED��
BOOKLET�THAT�COMES�WITH�THE�UNIT�IS�
RATHER�SIMPLISTIC
� BUT�SHOULD�PROVE�
ADEQUATE�TO�GET�YOU�UP�AND� RUNNING��
*DEALLY
�YOU�SHOULD� READ�THROUGH�THE�
�3EFERENCE�.ANUALk� AS�WELL�� �YOU�
MAY�FIND�SOME�OF�THE�JARGON�PUZZLING�
AT�FIRST
� BUT�YOU�WILL� NEED�TO�
UNDERSTAND�A�FAIR�PROPORTION�OF�IT�
	ESPECIALLY�THE�)AYES�COMMAND�SET
�
IN� ORDER�TO�DEAL�WITH�ANY�PROBLEMS�
YOU�MAY�COME�ACROSS�

'�0,� �'�0,� �'�0,�S�'�0,�S�'�0,�� �'�0,�� �'�0,�� �'�0,�� �'�0,�S �'�0,�S�'�0,�� �'�0,�S�'�0,�S�'�0,
-*$&/4&%�#0"3%4 
"�RUMOUR�REACHED�MY�EARS�THE�OTHER�
DAY�ABOUT�THE�'EDERATION�"GAINST�
4OFTWARE�5HEFT�	'"45
�AND�THE�
&UROPEAN�-EISURE�4OFTWARE�
1UBLISHERSk�"SSOCIATION� 	&-41"
�
5HE�STORY�WAS�THAT�THEY�WERE�
PLANNING�TO� LOBBY�1ARLIAMENT�WITH�A�
VIEW�TO�GETTING�A� LAW�PASSED�
REQUIRING�ALL� 6,�BULLETIN�BOARDS�TO�
BE� LICENSED�� 5O�GET�TO�THE�TRUTH� OF�
THE�MATTER
� *� CALLED�THE�$HIEF�
&XECUTIVE�OF�&-41"
� 3OGER�#ENNETT�

)E�TOLD�ME�THAT�THE� RUMOUR� IS�
TRUE�� LICENSING�##4S� IS�ONE�OF�THE

OPTIONS�THAT�'"45�AND�&-41"�ARE�
EXAMINING�TO�COMBAT�THE�GROWING�
PROBLEM�OF�PIRATED� SOFTWARE�AND�
HARD�CORE� PORNOGRAPHY�BEING�MADE�
AVAILABLE�VIA�THE�TELEPHONE� LINE��
)OWEVER
�.R�#ENNETT�IS�WELL� AWARE�
THAT�THE�VAST�MAJORITY�OF�SYSTEMS�
ARE�OPERATED�ENTIRELY�WITHIN�THE� LAW��
&-41"�BELIEVE�THAT�MOST�LEGAL�AND�
GENUINE� BULLETIN�BOARDS�WILL�
WELCOME�SOME�FORM�OF�REGISTRATION�
IN�ORDER�TO�MAINTAIN�THEIR�GOOD�
REPUTATION�� l8E�DO�NOT�WISH�TO�
UNDERMINE�THE�HONEST�PEOPLE
m�.R�
#ENNETT�CONFIRMED�

.:�$0/$&3/4
*T�APPEARS�THAT�THE�SCHEME� IS�BEING�
CONSIDERED�TO�AID�THE�TRACEABILITY�OF�
PORNOGRAPHY�AND�PIRATE�SOFTWARE
�
AND�NOT�AS�A�METHOD�OF�RAISING�
MONEY�TO�SUBSIDISE� LOSSES�DUE�TO�
PIRACY��5HAT�CAN�ONLY�BE�GOOD�NEWS��
)OWEVER
�THIS�COLUMNIST�IS�
CONCERNED�THAT�MANY�SMALLER�
BULLETIN� BOARDS�COULD�BE�FORCED�TO�
CLOSE� IF�THEY�HAVE�TO�PAY�A�
SUBSTANTIAL� AMOUNT�FOR�A� LICENCE�TO�
OPERATE��1ASSING�THE�COST�ON�TO�THE�
USERS�OF�THE�SYSTEM�COULD�ALSO�HAVE�
EXACTLY�THE�SAME�EFFECT�

*�UNDERSTAND�THAT�A�.EMBER�OF�
1ARLIAMENT�IS� INVOLVED� IN�THE�
LICENSING�PLAN
�BUT�&-41"�WOULD�NOT�
CONFIRM�THE�NAME�AT�THE�TIME� *�
SPOKE�TO�3OGER�#ENNETT�� *� HOPE�THAT�
WHOEVER�IT�IS� HAS�A�FULL�
UNDERSTANDING�OF�THE�NATURE�OF�
BULLETIN�BOARDS� IN�THIS�COUNTRY
� AND�
DOES�NOT�FORCE�THE�DEATH�OF�HOBBYIST�
COMMS�FOR�THE�SAKE�OF�A�FEW�PEOPLE�
WHO�ABUSE�THE�SYSTEM�

*F�YOU�HAVE�STRONG�FEELINGS�ON�
THIS
�CONTACT�EITHER�'"45�ON������
������
� &-41"�ON������������
�
OR�WRITE�TO�US�AT�"M IGA�4HOPPED

".*("�4)011&3�o � *446&���� o �+"/6"3:� ����
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4ENDING�A�FAX�WITH�THE�4UPRA.ODEM�
CAN�BE�JUST�AS�EASY�AS�PRINTING�A�
DOCUMENT�� �AND�USES� LESS�PAPER�

/0�.03&�.*(3"*/&
0NCE�THE�MODEM� IS�PLUGGED� IN� AND�
READY�TO�GO
�THE�ALPHANUMERIC�STATUS�
DISPLAY�COMES� INTO� ITS�OWN�� *� REALLY�
DO� LIKE�THIS�FEATURE�� �AFTER�MANY�
YEARS�OF�WATCHING�BLINKING� LIGHTS�ON�
THE�FRONT�OF�MY�MODEM�AND�GIVING�
MYSELF�A�MIGRAINE�BY�TRYING�TO� RECALL�
WHAT�THE�VARIOUS�COMBINATIONS�MEAN
�
IT� IS�SHEER�JOY�TO�BE�TOLD�WHAT�IS�
HAPPENING�IN�MORE�OR� LESS�PLAIN�
&NGLISH�� 'OR�EXAMPLE
� IF�THE�MODEM�
IS� READY�TO�USE
� THE�DISPLAY�SAYS�0,�
*F�THE�DISPLAY�SHOWS�%L
� THE�MODEM�
IS�BUSY�DIALLING��:OU�CAN�TELL� AT�A�
GLANCE� IF�THE�MODEM�HAS�MADE�A�
CONNECTION�TO�A�FAX�MACHINE�OR�FAX�
MODEM
�WHAT�SPEED�YOU�ARE�
CONNECTED�AT
� AND�SO�ON�

5HERE� HAVE�BEEN�PROBLEMS�WITH�
EARLY�VERSIONS�OF�THE�
4UPRA'AX.ODEM
�OR�MORE�PRECISELY�
WITH�THE� 30.S�USED� IN�THEM��5HESE�
PROBLEMS�MADE� IT�VERY�DIFFICULT
� IF�NOT�
IMPOSSIBLE
� TO�MAKE�A�CONNECTION�AT�
��
���BPS��"S�THE�SPEED�ADVANTAGE

J M

8 � �

I

# L : B B 8

"�LOT�OF�POWER�IN�A�SMALL� PACKAGE�� �
THE�MODEM�ITSELF�IS�ABOUT�THE�SAME�
SIZE�AS�A�STANDARD�VIDEO�CASSETTE

IS�ONE�OF�THE�MAIN� SELLING�
POINTS�OF�THE�MODEM
� THIS�
WAS�A�SERIOUS�DISADVANTAGE��
5HE�MODEM�WOULD� REDUCE� ITS�
SPEED�UNTIL� IT�COULD�CONNECT
�
USUALLY�AT���
���BPS��5HIS�
IS�STILL�QUITE�FAST
� BUT�NOT�
WHAT�YOU�HAD� PAID�FOR��4UPRA�
WERE�OBVIOUSLY�AWARE�OF�
THIS
�AND�HAVE�NOW�UPGRADED�
THE�30.S��5HE� REVIEW�MODEL�
*� USED�HAD�THESE�NEW�30.S�

FITTED�AND� *� HAD�NO�TROUBLE� IN�MAKING�
��
���BPS�CONNECTIONS�ON�ALL�THE�
SYSTEMS� *�TRIED�� 'IRST�$HOICE� INFORM�
ME�THAT�ALL�THEIR�CURRENT�STOCK�HAVE�
THE�NEW�30.S�FITTED�

800004)�
"�MODEM�OF�THIS� SPECIFICATION� IS�ALL�
ABOUT�SPEED��5HE�FASTER�YOU� CAN�
TRANSFER�FILES�OR�MESSAGES�TO�OR�FROM�
YOUR�COMPUTER
� THE�MORE�MONEY�YOU�
WILL� SAVE��4O�HOW�DID�THE�
4UPRA'AX.ODEM�PERFORM� IN�THIS�ALL��
IMPORTANT�AREA �5HE�ANSWER�MUST�BE�
�EXCEPTIONALLY�WELL���8HEN�
TRANSFERRING�AN� UNARCHIVED�TEXT�FILE� *�
MANAGED�TO�GET�AVERAGE�DOWNLOAD�
SPEEDS�OF�AROUND������CHARACTERS�
PER�SECOND�� ON�ARCHIVED�FILES�
	INCLUDING�BINARY
� OR�PROGRAM
� FILES
�A�
VERY�HEALTHY�RATE�OF�����CPS�WAS�
ACHIEVED��0NE�SHOULD�BEAR�IN�MIND�
THAT�MY�HOME�SYSTEM�FEATURES�A�
������WITH� LOTS�OF�FAST����BIT�3".
�
SO�YOU�MAY�FIND�SPEEDS�ON�A�
STANDARD�"����OR�����ARE�A�TOUCH�
SLOWER
� BUT�THE�DIFFERENCE�SHOULD�NOT�
BE�SUBSTANTIAL�

5HE�FAX�SIDE�OF�THE�MODEM� IS�
VERY�WELL� IMPLEMENTED��:OU�WILL


HOWEVER
� NEED�TO� PURCHASE�
THE� APPROPRIATE� SOFTWARE� FOR�
SENDING�AND� RECEIVING�FAXES
�
AS� NONE� IS�SUPPLIED�WITH� THE�
MODEM�� 'OR�THE�PURPOSES�OF�
TESTING�THE�4UPRA'AX.ODEM�
*� MADE�USE�OF�THE�"MIGA'AX�
DEMO
�WHICH�WAS�GOOD�
ENOUGH� FOR�THE�JOB� IN�HAND��
5HIS� ISN�T�A� REVIEW�OF�FAX�
SOFTWARE� SO� *�WONiT�GO� INTO�
ANY�REAL� DETAIL� OF�THE�
PROGRAM�AT�THIS�POINT��"T� ITS�
SIMPLEST
� SENDING�A�FAX�

USING�YOUR�"MIGA� IS� A�MATTER�OF�
TYPING�A�DOCUMENT� INTO�YOUR�FAVOURITE

WORD� PROCESSOR�� *NSTEAD�OF�SENDING�
THE�WORD�PROCESSOR�OUTPUT�TO�YOUR�
PRINTER
� IT� IS�DIRECTED�TO�THE�MODEM��
5HE�MODEM�THEN�SENDS�THE�FILE�TO�
THE�FAX�NUMBER�YOU�HAVE�GIVEN�THE�
SOFTWARE��5HE�BIG�ADVANTAGE�OVER�A�
STAND�ALONE�FAX�MACHINE� IS�THAT�YOU�
DONiT�HAVE�TO�PRINT�THE� LETTER�FROM�THE�
COMPUTER�AND�THEN�FEED� IT�THROUGH�
THE�FAX�� �IT� IS� ALL�DONE�FROM�THE�
COMFORT�OF�YOUR�"MIGA�

5HERE� IS
� IT�MUST�BE�SAID
�ONE�BIG�
PROBLEM�WITH�THE�4UPRA'AX.ODEM�
AND�THAT�IS�THE�FACT�THAT� IT�DOES�NOT�
CURRENTLY�HAVE�#"#5�APPROVAL�� *� AM�
AWARE�THAT�MANY�PEOPLE�USE�
MODEMS�WHICH�ARE�NOT�APPROVED
� AS�
WELL� AS� PHONES�AND�ANSWERPHONES�
FOR�THAT�MATTER�� )OWEVER�IT�IS� STILL�
ILLEGAL� AND� CANNOT�BE�SEEN�TO�BE�
CONDONED�� *F�4UPRA�COULD� HURRY�UP�
AND�GET�THE�APPROVAL�THROUGH� *�WOULD�
NOT�HESITATE�TO� RECOMMEND�THE�
4UPRA'AX.ODEM�7��BIS�AS�THE�BEST�
BUY�MODEM�AVAILABLE��0H
�WHAT�THE�
HECK�� *� DO�SAY�THE�4UPRA'AX.ODEM�
7��BIS� IS�THE� BEST�BUY�MODEM�
AVAILABLE�� �JUST�BEAR�IN�MIND�THE�
APPROVAL� ISSUE�WHEN�YOU�ARE�
CONSIDERING�THE�PURCHASE�

063�3&"%&34�4":
4O�FOR�SHEER�POWER�AND�VALUE�FOR�
MONEY�THE�4UPRA�CANNOT�BE�BEATEN��
/OT�ONLY�DO�YOU�GET�ONE�OF�THE�
FASTEST�MODEMS�AVAILABLE�BUT�YOU�
GET�FAX�AS�WELL�� #UT�DONiT�JUST�TAKE�
MY�WORD�FOR�IT
� *� ASKED� SOME�"MIGA�
4HOPPER�READERS�ON�$*9�WHAT�THEY�
THOUGHT�OF�IT
� AND�HERE�ARE�SOME�OF�
THEIR�COMMENTS�

m �4TEVE�(ODDARD�� j *� CONSIDER�IT�TO�BE
WELL�WORTH�THE�MONEY�k

m �.ATTHEW�-IKIERMAN�� j *TiS�GOOD
LOOKING
� SMALL
� STURDY
� AND�DOES�
WHAT� *�WANT�IT�TO�DO�k

m �'RANCIS�-OCK�� j.Y�ONLY�GROUSE� IS
THAT
� BEING�SO�SMALL
� IT�TENDS�TO�
DISAPPEAR�UNDER�THE� RUBBLE�ON�
MY�DESK�k

m �+IM�)AWKINS�� j *TiS�VERY�EASY�TO
USE�AND�VERY�FAST�� 5HE�
PRICE�PERFORMANCE�RATIO� IS�
EXCELLENT�� *� DONiT�THINK�THERE� IS�
MUCH�AROUND�TO�BEAT� IT�k

#6%(&5�"-5&3/"5*7&4
*F�YOU�CANiT �QUITE�AFFORD�THE�
4UPRA'AX.ODEM�7��BIS
� THEN�THE�
4UPRA'AX1LUS�MAY�BE�THE�ANSWER�� *T�
IS�THE�SAME� IN�MOST�ASPECTS�TO�THE�
7��BIS�MODEL
� EXCEPT� IT�DOES�NOT�
FEATURE�THE�ALPHANUMERIC�STATUS�
DISPLAY�AND�THE�MAXIMUM�SPEED� IS�
����BPS�	GIVING�A�THROUGHPUT�OF�
AROUND�����BPS�WITH�7��BIS
��5HE�
FAX�SIDE� RUNS�AT�����BPS� RATHER�THAN�
THE� ��
����OF�THE�4UPRA'AX.ODEM�
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/0+,�,.!//�� �(�0!/0�*!3/�
-ITERALLY�AS� *�WRITE
� *� HAVE�BEEN�GIVEN� PERMISSION�TO�ANNOUNCE�THAT�$*9�NOW�
HAS�FULL� *NTERNET�ACCESS�AVAILABLE��5HE� *NTERNET�GIVES�ACCESS�TO�THOUSANDS�
OF�ONLINE�SERVICES�ACROSS�THE�WORLD
�FROM�/"4"�DATABASES�TO�MULTI�USER�
GAMES
� AND�OF�COURSE�THOUSANDS�UPON�THOUSANDS�OF�"MIGA�PROGRAMS�TO�BE�
DOWNLOADED�� *iM�ALSO�ABLE�TO�ANNOUNCE�THE� LAUNCH�OF�A� NEW�MULTI�USER�
GAME�ON�$*9
� THE�%ISC8ORLD�.6%��#ASED�ON�THE�SERIES�OF�BOOKS�BY�5ERRY�
1RATCHETT
� AND�AUTHORISED�BY�THE�MAN�HIMSELF�	WHO� IS�ALSO�A�$*9�USER
� BY�
THE�WAY

� THE�$*9�%ISC8ORLD�.6%�LOOKS� LIKE�BEING�ONE�OF�THE�FINEST�GAMES�
OF�ITS�SORT�AVAILABLE�� *T� IS�CERTAINLY�ONE�OF�THE�MOST�ADDICTIVE�

5HERE�ARE�TO�BE�NO�EXTRA�CHARGES�FOR�EITHER�OF�THESE�NEW�SERVICES��:OU�
CAN�FIND� OUT�MORE�ABOUT�$*9�BY�RINGING�d��������������	OFFICE�HOURS
�

O O O O O O O O O

/$+,,%*#� (%/0
5HE�4UPRA'AX.ODEM�7��BIS�COSTS�_�������
5HE�4UPRA'AX1LUS�COSTS�_������

'ROM��'IRST�$HOICE�
pA��������������

1RICES�INCLUDE�7"5�AND�DELIVERY

�$!�'+10
/ 1 ,.� "� 4) + !) �

2 � � � %/

!:L>�H?�NL>� W �W � W � W �+
5HE�EASY�TO�UNDERSTAND�STATUS�DISPLAY�
TAKES�MUCH�OF�THE�MYSTERY�OUT�OF�
CONNECTING�WITH�COMMS�

,>K?HKF:G<>� W � W � W � W � W
0NE�OF�THE�FASTEST�MODEMS�AVAILABLE�

2:EN>� ?HK�FHG>R� W � W � W � W � W
"�SUPER�FAST�MODEM
� AND�A�FAX�MACHINE�
AS�WELL��8HAT�MORE�COULD�YOU�WANT 

+O>K:EE� K:MBG@� W �W �W �W �W
*F�YOU�ARE�CONSIDERING�ENTERING�THIS�
FASCINATING�AREA�OF�COMPUTING
� OR�IF�YOU�
WANT�TO�UPGRADE�TO�A�FASTER�MODEM
� LOOK�
NO�FURTHER�THAN�THE�4UPRA'AX.ODEM�
7��BIS�� )OWEVER
�DO�BEAR�IN�MIND�THE�
LEGAL� ASPECTS�OF�NON�#"#5�APPROVAL�

�$!�'+10
/ 1 ,.� "� 4 , (1/

!:L>�H?�NL>� W � W � W � W �+
"S�FOR�THE�4UPRA'AX.ODEM� 	ABOVE
�

,>K?HKF:G<>� W � W � W �+ �+
0NLY�OPT�FOR�THIS�MUCH�SLOWER�SPEED� IF�YOU�
REALLY
� REALLY�CANNOT�AFFORD�THE�
4UPRA'AX.ODEM�7��BIS��5HE�_����
DIFFERENCE� IS�MONEY�WELL� SPENT
� AND� IT� IS�
AMAZING�HOW�QUICKLY�YOU�CAN�GET�YOUR�
MONEY�BACK�BY�MEANS�OF�SMALLER�PHONE�
BILLS�

2:EN>� ?HK�FHG>R� W � W � W � W �+
'OR�THE�PRICE
� EVEN�ALLOWING�FOR�THE�MUCH�
SLOWER�SPEED
� THIS� STILL� REPRESENTS�
EXCEPTIONAL�VALUE�FOR�MONEY�

+O>K:EE� K:MBG@� W �W �W �W �H
"�DAMN�GOOD�BUY� IF�MONEY�IS�TOO�TIGHT�TO�
AFFORD�THE�4UPRA'AX.ODEM�7��BIS�

�+)%*#�*!40�)+*0$
*N� NEXT�MONTH�S� ISSUE� *�WILL� BE�
TAKING�A� LOOK�AT�THE� *NTERNET��WHAT�
IT� IS
�WHY�SHOULD�YOU�WANT�TO�USE� IT
�
AND�HOW�YOU�GET�ONTO� IT�

"ND�DON�T�FORGET� *�WILL� ALSO�BE�
KEEPING�YOU�UP�TO�DATE�WITH�WHAT� IS�
HAPPENING�IN�THE�WORLD�OF�COMMS��
4EE�YOU�THEN�
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-ATEST�VERSION
���������.)Z
���������,�'%���SPARE�DRIVE�BAY�	OR���
SPARE�BAYS�ON�5OWER

�*�,����BIT�30.
���;OTRO�***
�SLOTS�WITH��1$�"5�SLOTS�
	OR�*�$16
���;ORRO�***
���1$�"5�ON�5OWER

�HARD�DRIVE�AND�MEMORY�AS�BELOW��
#$2*3./� ��,!� ���,!� ���,!� ���,!� J
I�.#�VIDEO����.#�'AST�3OM� ����� ����� ����� �����
�.#�VIDEO����.#�'AST�3AM� ����� ����� ����� �����
�.#�VIDEO����.#�'AST�3AM� ����� ����� ����� �����
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3.6$1
�.#�VIDEO����.#�'AST�3AM� �� ����� ����� �����
�.#�VIDEO����.#�'AST�3AM� �� ����� ����� �����
8ITH�.ULTIMEDIA�1ACK��"MIGA7ISION


%ELUXE�1AINT�����AND�4TALA� "%%�_������
8ITH�EXTRA��.#�'AST�3".�	FITTED�IF�REQUIRED
"%%�_��������
8ITH�1HILIPS�47("���DPI�INT��TILT���SWIVEL"%3�_������
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o� ���YEORS�EXPERIENCE�IN�$OMMODORE�PRODUCT�AND�HERE�TO�STAY
o � $OMMODORE�TRAINED�STAFF�ARE�FRIENDLY�AND�HELPFUL�AND�ARE�

PARENTS
�MULTIMEDIA
�EDUCATIONAL
�GAMES
�PROGRAMMING�OR�
TECHNICAL�SPECIALISTS�	USUALLY�MORE�THAN�ONE�


o � 0PEN��
��PM�.ONDAY�TO�4ATURDAY�AND�������AM�TO������PM�
4UNDAYS�FOR�CONVENIENT�SHOPPING�

o � $ALLERS�WELCOME�FOR�ADVICE�AND�DEMONSTRATION�NT�OUR�������SQ�
FT�)IGH�4T
�5OWN�$ENTRE�BRANCHES

o � /EXT�DAY�DELIVERY�FOR�MOST�ORDERS�RECEIVED�BY������PM��EXPRESS�
AM�AND�4ATURDAY�SERVICES�AVAILABLE

o � )ARDWARE�CAREFULLY�HANDLED�AND�DELIVERED�SAFELY�AND�RELIABLY�
BY�CAGED
�INSURED
�TOP�NAME�COURIER�SERVICE

o� 1RE�DESPATCH�TESTING�ON�"MIGA�SYSTEMS
o � 'REE����DAY
�NEXT�DAY�COURIER�COLLECTION�AND�DELIVERY�OF�/&8�

REPLACEMENT�	EXCEPT�PRODUCT�WITH�ON�SITE�MAINTENANCE

o � )OTLINE�SUPPORT�AND�IN�HOUSE�ENGINEERS
o� 6PGRADE�AND�TRADE�IN�OFFERS�TO�KEEP�YOU�UP�TO�DATE
o � &XCEPTIONAL�AFTER�SALES�SERVICE
o � #'10�AND�&XPORT�WELCOME
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�MOUSE
�EXPANSION�AS�����
�LEADS
�MANUALS�� /EW�
INCLUDING�,ICKSTART���8ORKBENCH�������)ARD�DISC�CONFIGURATION�INC��THE�HIGH�
PERFORMANCE�(71�**�CONTROLLER�CARD�
&91"/%"#-&�50��.#�
%UAL�%RIVE� ������
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1ER�EXTRA��.#�FITTED�TO�(71�
"LSO�WITH�,ICKSTART�������30.�4HARER�
"LSO�WITH�$ITIZEN��������PIN�$OL�1RINTER���4TARTER�1ACK
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o � 5HE�8ORKS�1LATINUM
�WORD�PROCESSOR
�SPREADSHEET

DATABASE� ������

o� %ELUXE�1AINT�***�WITH�ANIMUTION� �����
o � (ET�THE�MOST�OUT�OF�YOUR�"MIGA�BOOK� ����
o � ���1ROG��)OBBYTE�1%�(REATS�1ACK���SEE��)OTTEST�-OT�1ACK�� �����
o � ��DISC�����$LIP�"IT�PICS�GRNPHICS�FOR�%1AINT�***� ����
o� 1UZZNIC� 03� -EMMINGS� �����
o� 5OKI� $APTAIN�1LANET� �����
o� &LF� 5HE�4IMPSONS� �����
o � %IAITA�)OME�"CCOUNTS� �����

505"-�7"-6&� ������
6(3'� ,(& �"#35� ������
2$/ 1 3$+8� �����
/+42�2P=NPAN�/K?G� �����
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.ICROSWITCHED�+OYSTICK� ����
���CAP��LOCKABLE�DISC�BOX�1-64����BLANK�DISCS� �����
��GREAT�BOXED�GAMES���4EE�)05�-*45� �������
1HONE�FOR�CURRENT�CHOICE�03�)OME�"CCOUNTS�
03�%1AINT�* * *�����$LIP�"RT�1ICS�GRAPHICS

o � .OUSE�.AT�AND�%UST�$OVER� ����
$%57�5�4HIRT� ����

505"-�7"-6&� ������
6(3'� ,(& �"#35� �����
2$/ 1 3$+8� �����

! " 2 4
�.#
�WITH�%ISC�$ADDY
�8ELCOME�$%���TUTORIAL���REMOTE�CONTROL�UNIT�

 2� !.5$� 6(3'�, 3"'(-&�#1(5$�
*$8!. 1#��,.42$���6!�����

"S�ABOVE� X���
� X���
8ITH�(OLDSTAR�#LACK�57� X���
� X���
MONITOR���REMOTE�CONTROL�
E� &XTRA�3".� X/� 

1LUS�)UTCHINSONS�&NCYCLOPAEDIA���-EMMINGS
2AA�>AHKS�=?NKOO�BKN�OKBPS=NA�L=?GO
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2&#�&-22#12�*-2�0�!)
7"-6&�331

h� "LL�AS�4TARTER�1ACK� ������
1-64�

h� "NOTHER����(3&"5�INDIVIDUALLY�PACKAGED�GAMES
�#&55&3� �������
5)"/�5)&�3&45�PREVIOUS�331S�UP�TO�������EACH
�PHONE�TO�
CHOOSE�FROM�)05�-*45
�OR�LEAVE�IT�TO�US�� $HILDREN�S�GAMES�AVAILABLE�

o� ���1ROG��)OBBYTE�10�(REATS�1ACK�**���*NCLUDES�TOP�AAMES�LIKE�
#ATTLECARS
�4TAR�5REK
�$OMPUTER�$ONFLICT
�.EGABALF
�DOZENS�OF�ARCADE�
CLASSICS
�BOARD�CLASSICS�ANA��SHOOT�EM�UPS�
�%1AINT�CLIP�ART
�6TILITIES�
8ORD�1ROCESSOR
�4PREADSHEET
�%ATABASE���%ESKTOP�1UBLISHER�AND�THE�
ULTIMNTE�VIRUS�KILLERS���A�MUST�FOR�EVERY�NEW�"MIGA�OWNER�� ������

505"-�7"-6&� ������
8*5)�".*("� �����
4&1"3"5&-:� �����

41&$*"-��"-40����EXTRA��)OT�-IST��GAMES� "%%������
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8 ELCOME�BACK�TO �
".04�"CTION
� THE�
LIVELIEST�AND�POSSIBLY�
THE�FLUFFIEST�".04�

COLUMN�YOUkRE�EVER�LIKELY�TO�
ENCOUNTER�� 'LUFFIER�THAN�A�MOHAIR�
JUMPER�WASHED� IN�%REFT�"UTOMATIC�
AND�MORE�EXCITING�THAN�AN�
INSTALLMENT�OF�/EIGHBOURS
� THIS� IS�
THE�PLACE�TO�BE�IF�YOU�WANT�TO�KNOW

�4��#%)�7A�1/CA7<5�G=C�A:33>:3AA�
<756B��B63<�E@7B3�7<�B=��#%)�
�<AE3@A	� /A=<��=:0=@<� �=C@�
@3A723<B�<756B�<C@A3��/<AE3@A�
;=@3�=4�G=C@�>@=0:3;/B71�>CHH:3A

$"3%�53*$,4
I�AM�WRITING�A�PROGRAM�TO�DEAL�
PLAYING�CARDS�WITH�THE�HELP�OF�
".04��.Y�CODE�STARTS�WITH�THE�
FOLLOWING�LINES�

/;J==F�+H=F��
���
���
�
$AJ=K�
(G9<�%""��<>��,9;C���'�

5HE�FILE� j1ACK�ABKk� IS�A�COMPLETE�
PACK�OF����PLAYING�CARDS�DESIGNED�
USING�%ELUXE�1AINT�� *�THEN�GRAB�OUT�
EACH�PLAYING�CARD� IN�TURN� USING�THE�
".04�j(ET�#LOCKk� COMMAND�� *S�
THERE�ANY�WAY�THIS�PICTURE�FILE�CAN�
BE�HIDDEN�FROM�VIEW�WHILST�THE�
PROGRAM�GRABS�THE�CARDS 

WHATkS�HOT�AND�WHATkS�NOT� IN�THE�
WORLD�OF�".04�PROGRAMMING��"ND�
WHAT�AN�EXCITING�	AND�NOT�TO�SAY�
FLUFFY
�MONTH� IT�HAS�BEEN�

)OT�ON�THE�HEELS�OF�THE� LAUNCH�OF�
THE�NEW�"MIGA� �����COMES�THE�
NEWS�OF�AN�UPGRADED�VERSION�OF�
�!#&�$>;32??6;:.8�� �WHICH�
&UROPRESS�CLAIM�WILL� ALLOW��!#&�
PROGRAMMERS�TO�TAKE�FULL� ADVANTAGE�
OF�THE�MACHINEkS�EXCITING�NEW�SCREEN�
MODES��8HEN� *� SPOKE�TO�3ICHARD�
7ANNER
� &UROPRESSk� RESIDENT��!#&�
SUPREMO
� HE�ASSURED�ME�THAT�
.ONSIEUR�-IONET�WILL� BE�STARTING�WORK�
ON� THE� UPGRADE�AS�SOON� AS�HE�
RETURNS�FROM�HIS�WELL�EARNED� REST�
	LETkS�FACE� IT
� 'RANCOISE�CERTAINLY�
DESERVES�THAT� REST�AFTER�THE�STERLING�
JOB�HE�DID�WITH��!#&�$>;32??6;:.8�	�
8HEN�THE�UPGRADE�ARRIVES
��!#&�
CODERS�EVERYWHERE�WILL� BE�ABLE�TO�
WRITE� ARCADE�GAMES�AND�DEMOS�THAT�
TAKE� FULL� ADVANTAGE�OF�THE�"����kS�
POWERFUL�GRAPHIC�FACILITIES�� +UST�THINK
�
7("�QUALITY�����COLOUR�AND�EVEN�
7("�BEATING����
����COLOUR�GAMES�
WILL� SOON� BE�WITHIN�OUR�GRASP�

*� SHOULD�HAVE�MY�HANDS�ON� A�
"�����BY�THE� TIME�YOU� READ�THIS�
	THAT� IS
� IF�THAT�NICE�.R�,ELLY�4UMNER�
GETS� AROUND� TO�SENDING�ME�ONE�

� SO�
*k LL� BE�BRINGING�YOU� A�FULL� UPDATE�AS�
SOON� AS�THE� UPGRADE�ARRIVES�� *F�YOU�
HAVEN�T�YET�UPGRADED�TO��!#&�$>;��
THEN�DO�SO�NOW��"LTHOUGH�THE�CURRENT�
RELEASE�OF��!#&�$>;�DOESNkT�SUPPORT�
THE� NEW�SCREEN�MODES
� &UROPRESS�
ASSURE�ME�THAT�EXISTING�USERS�WILL� BE�
ABLE�TO� UPGRADE
� SO�THEREkS� LITTLE�
POINT� IN� HANGING�ON� FOR�THE� NEW�"("��
COMPATIBLE� RELEASE��"NYWAY
��!#&�
$>;� IS�JUST�TOOOOOOO�GOOD�TO�MISS�

'ROM�WHAT� *� UNDERSTAND
� THE�
�!#&�$>;��;9<682>�IS�ALSO�COMING

*� ALSO�HAVE�ANOTHER�PROBLEM��"S�
I�ADD�MORE� LINES�OF�CODE�TO�MY�
PROGRAM�AND�THEN� RUN�THE�PROGRAM�
TO �TEST� IT
� THE�DISK�DRIVE�WHIRRS�AWAY�
AND�WILL�NOT�STOP��"LTHOUGH�THIS�
ISNkT �TOO�MUCH�OF�A�PROBLEM
� *kM�
WORRIED�ABOUT�THE�LIFE�EXPECTANCY�OF�
MY�DISK�DRIVE�� *S�THERE�ANY�WAY�OF�
STORING�THIS�FILE� IN�MEMORY
� AND�
THEREFORE�PROLONGING�THE�LIFE�OF�MY�
DISK�DRIVE �	5HE�SAME�FILE�HAS�TO�BE�
LOADED�OVER�AND�OVER�AGAIN�
� *�
SUSPECT�THAT�THESE�TWO�PROBLEMS�
ARE� RELATED
�SO� *kD�APPRECIATE�YOUR�
ANSWERS�

$HARLES�.URRAY�
&ASTBOURNE
&AST�4USSEX

:OUkRE�MAKING� LIFE�VERY�DIFFICULT�FOR�
YOURSELF�BY�CONTINUOUSLY� LOADING�THE�
SAME� PICTURE�FILE�OVER�AND�OVER�
AGAIN��"�MUCH� BETTER�SOLUTION�WHICH�
WOULD� SOLVE� BOTH�YOUR�PROBLEMS�
WOULD� BE�TO� USE�THE��!#&�&<>6@2�
�16@;>�TO�CUT�OUT�EACH�CARD� AS�AN�
ICON�� �WHICH�COULD� THEN�BE�PASTED�
ONTO�THE�SCREEN� USING�THE� j1ASTE�
*CONk� COMMAND��8HATkS�MORE
� ONCE

ALONG�QUITE�NICELY��5HE�COMPILER
�
WHICH� IS�DUE�SOME�TIME� IN�'EBRUARY�
	DONkT �WORRY
�YOU�LL� HEAR�ABOUT� IT�HERE�
FIRST�

� IS�A�WEE�BIT�DIFFERENT�TO�THE�
ORIGINAL��!#&��;9<682>	� *NSTEAD�OF�
ALL� THOSE�FANCY�GRAPHICS�WHICH�WERE�
LOVINGLY�CRAFTED�BY�/IC�8ILSON�FOR�THE�
ORIGINAL� RELEASE
� THE��!#&�$>;�
�;9<682>�WILL� BE�FAR�MORE� INTEGRATED�
INTO�THE��!#&��16@;>	� 4O�YOU�LL� BE�
ABLE�TO�EDIT
� TEST
� DEBUG�AND�COMPILE�
YOUR��!#&�$>;�PROGRAMS�WITHOUT�
HAVING�TO�MESS�AROUND�WITH� A�
SEPARATE�ACCESSORY�PROGRAM�

5IME�FOR�A�QUICK�TIP��5HOSE�OF�YOU�
WHO�HAVE�UPGRADED� TO��!#&�$>;�BUT�
STILL� HAVE�THE�ORIGINAL� COMPILER�MAY�
BE� INTERESTED�TO� KNOW�THAT� IT�CAN�STILL

� CAB�B67<9��
,���?C/:7BG�


���1=0C@�/<2�
3D3<�,���03/B7<5�

�������1=:=C@�

5/;3A�E7::�
A==<�03�E7B67<�
=C@�5@/A>	�

COMPILE��!#&�$>;�CODE�� �PROVIDING�
THE�CODE�DOESN�T�USE�ANY�OF�THE� NEW�
COMMANDS� UNIQUE�TO��!#&�$>;	�:OU�
CAN�MAKE�SURE�OF�THIS� USING�THE�
j$HECK������ OPTION�WITHIN� $>;��� IF�THE�
EDITOR�TELLS�YOU� THAT�YOUR�CODE� IS�
COMPATIBLE�WITH��!#&��	��� THEN� IT�
WILL�COMPILE� PERFECTLY�WELL� UNDER�THE

THE� ICON�FILE�HAS�BEEN� LOADED
� IT�
NEVER�NEEDS�TO�BE� LOADED�AGAIN�
BECAUSE��!#&�SAVES�THE� ICON�BANK�
AS�PART�OF�YOUR�PROGRAM�SOURCE�CODE�
	THE�-OAD� �*CONS�BANK�� DOESN�T�EVEN�
HAVE�TO�BE�PART�OF�YOUR�SOURCE�CODE�
� JU S T �ENTER�IT�FROM�DIRECT�MODE�AND�
IT�LL�BE� LOADED�AND�STORED�FOR�GOOD
��
5HIS� SYSTEM� IS�VERY�SIMILAR�TO�THE�
BLOCKS�THAT�YOUkRE� USING
� BUT�THEY�
AREN�T�PERMANENT�� �AS�SOON�AS�YOU�
RUN�THE�PROGRAM�AGAIN
� THE�BLOCKS�
BANK�IS�CLEARED�

'OR�YOUR�REFERENCE�THOUGH
�THERE�
IS�A�WAY�OF�HIDING�A�SCREEN�ONCE� IT�
HAS�BEEN�OPENED��"LL�YOU�NEED�TO�DO�
IS�TO� INCLUDE�THE� LINE�4CREEN� )IDE�
�4CREEN� /UMBER��TO�HIDE�THE�SCREEN�
AND� 4CREEN�4HOW��4CREEN�/UMBER��
IF�YOU�WISH�TO�BRING�IT� INTO�VIEW�� *�
HOPE�ALL�THIS� HELPS�

48"1�4)01
0NE�OF�THE� REASONS� *� BUY�"MIGA�
4HOPPER� IS�THE�".04�COLUMN
�
ESPECIALLY�THE�#EGINNERS�SECTION�
"S�A�NOVICE
� *kM�STILL� HAVING�
PROBLEMS�WITH�THE� LISTING�YOU

".*("�4)011&3�o � *446&���� o �+"/6"3:� ����
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%�1,
�#%) �DOES�A�PRETTY�GOOD�JOB�OF�
KEEPING�EVERYTHING�RUNNING�
SMOOTHLY
� BUT�JITTE RS �CAN�OFTEN�BE�
INTRODUCED�WHEN�SCROLLING�THE�
SCREEN�� �SIMPLY�BECAUSE��#%) �
CONTINUES�TO�MULTITASK�EVEN�WHEN�
YOUR�PROGRAM� IS� RUNNING��"LTHOUGH�
THIS�MULTITASKING�SUPPORT�CAN�COME�
IN�VERY�HANDY�WHEN�DEVELOPING�
SOFTWARE�	DID�YOU�KNOW�THAT�YOU�
CAN�SWAP�BACK�AND�FORWARDS�
BETWEEN��#%) �AND�THE�8ORKBENCH�
BY�PRESSING�\-EFT�"MIGA>� �� <"+ 

�
THESE�JITTERS�CAN�BE�A�DAMNED�PAIN�
WHEN�WRITING�HIGH�SPEED�ARCADE�
GAMES��5HANKS�TO�-AURIE�-EE�IN�
*RTHLINGBOROUGH�THOUGH
� YOU�CAN�
KISS�GOODBYE�TO�THOSE�JITTERS�
FOREVER�

6SING�THE�&XEC� LIBRARY�CALL�
'ORBID	

�YOU�CAN�TURN�OFF�THIS�
MULTITASKING�SUPPORT�FROM�WITHIN�
YOUR��#%) �CODE�BY�INCLUDING�THE�
LINE�%�&XECALL	����
�AT�THE�START�OF�
YOUR�CODE��5HIS�WILL�GIVE�YOU�
BEAUTIFULLY�SMOOTH�SCROLLING
� BUT�
I T iS� IMPORTANT�TO�NOTE�THAT�THIS�CALL�
ALSO�TURNS�OFF��#%) L� <$ TRL>� �� <$>�
HANDLER
�SO�MAKE�SURE�YOUR�
PROGRAM�DOESNiT �GET�STUCK� IN�A�
CONTINUOUS� LOOP�� *F�IT �DOES
�YOU�LL� BE�
FORCED�TO� REBOOT��#%)
�0NCE�THE�
PROGRAM�HAS�FINISHED�DOING�ITS�
STUFF
�YOU�CAN�TURN�MULTITASKING�
BACK�ON�AGAIN�USING�THE�
%�&XECALL	����
� CALL� 	THA TiS�THE�
&XEC� LIBRARY�OFFSET�VALUE�FOR�THE�
1ERMIT	
� FUNCTION
��$HEERS�-AURIE�

�&(, �COMPILER�� 0,
� SO�YOU�CANiT�
USE� ANY�OF�THOSE�WONDROUS�NEW�
COMMANDS�SUCH� AS�THE��&(,�)DA�
INTERFACE� LANGUAGE�OR�) DA �E �SUPPORT�
FOR�ANIMATION� FILES
� BUT�AT� LEAST�YOU�LL�
BE�ABLE�TO�GET�BY�UNTIL� THE�FULL��&(, �
)DA�COMPILER�ARRIVES�� *�M�SURE�TOO�
THAT�&UROPRESS�WILL� ALLOW�EXISTING�
�&(,� � A? B ;>7 D�OWNERS�TO�UPGRADE�� �
IF�THEY�DONiT
� *� PROMISE�YOU� THAT� *i LL�
HAVE�A�GOOD�OLD�GRUMBLE� IN� THE�
&UROPRESS�EAR�

413*5&-:�&%*503
*F�THE�OFFICIAL� , B D;F7 � � 6 ;FA D�OFFERINGS�
DONiT�QUITE�MEET�WITH�YOUR�APPROVAL
�
THEN� LOOK�OUT�FOR�/ICE�"ARDVAARK�
4OFTWARE�S� NEW�, B D;F7 � � 6 ;FA D�) >GE� � 


A�DEDICATED� SPRITE�EDITOR�DESIGNED�
WITH��&(, �OWNERS� IN�MIND�� #ASED�
AROUND� THE� BEST�THAT�BOTH�THE�
STANDARD��&(, �AND��&(, �
) DA 87 EE ;A @3 >�, B D;F7 � � 6 ;FA DE �HAVE�TO�
OFFER
�"ARDVAARKiS�,B D;F7 � � 6 ;FA D �
CLAIMS�TO�OFFER�A�SMOOTHER�USER�
INTERFACE�THAN�EITHER
� PLUS�A�FEW

PUBLISHED�IN�THE�0CTOBER������ISSUE�
WHICH�DEMONSTRATES�4CREEN�
4WAPPING��"LTHOUGH� *iVE�CHECKED�
THROUGH�THE�CODE
�ALL� *�GET� IS�A�
4YNTAX�ERROR�EVERY�TIME��&(, �
REACHES�THE� LINE�#OX�$�6/5��
����
TO��8HAT�AM�*�DOING�WRONG � *�WOULD�
BE�OBLIGED� IF�YOU�COULD�SORT�THIS�
PROBLEM�OUT�FOR�ME�

"LSO
� IS�THERE�A�SOURCE�OF�MUSIC�
MODULES�THAT�*� CAN�PUT� INTO�MY�
�&(, �PROGRAMS �5HE�ONLY�WAY� *�CAN�
GET�MUSIC�TO�RUN� IS�TO�USE�MY�"����
1LUS� UPGRADED�TO��.B
�BUT�THEY�
REFUSE�TO�RUN�ON�MY�DAUGHTERiS��.B�
"����BECAUSE�OF�MEMORY�PROBLEMS��
%O�ANY�1%� LIBRARIES�HAVE�SOME�SHORT�
MUSIC�PROGRAMS 

+OHN�'OLEY�
/EWTON�"BBOT
� %EVON

:OUiVE�STUMBLED� ACROSS�A�PROBLEM�
THAT� IS� SHARED�BY�QUITE� A�FEW�READERS
�
+OHN�� #ECAUSE�OF�THE�SIZE� LIMITATION�
OF�EACH�COLUMN� OF�TEXT�WITHIN�THE�
MAGAZINE� 	YOUi LL� NOTICE�THAT��? ;93 �
, :ABB7 D�IS�BASED� AROUND�WHAT�%51�
EXPERTS�CALL� A� hFOUR�COLUMN�GRID�

� IT iS

INTERESTING� INNOVATIONS�OF�ITS�OWN��
)EREiS�A� LIST�OF�WHAT� IT�HAS�TO�OFFER�

m �$OLOUR�$ONTROL�� 4EE� SPRITES�AS�
THEY�WILL� APPEAR�WITHIN�YOUR�OWN�
PROGRAMS� USING�ONE�OF�FOUR�SPRITE�
PALETTES�OR�ON� A�DUAL� PLAYFIELD�
SCREEN��:OU�CAN�MOVE�THE�SPRITE�
AROUND�THE� SCREEN�WITH�THE�MOUSE�

m �4IZE�� &DIT�SPRITE� IMAGES�OF�UP�TO�
����BY�����PIXELS� IN� SIZE
� REGARDLESS�
OF�THE�DISPLAY�MODE�

m �3ANGE�'UNCTIONS��4OME�FUNCTIONS�
CAN�AUTOMATICALLY�BE� REPEATED�
ACROSS� A� RANGE�OF�SPRITES�� 'OR�
EXAMPLE
� IF�YOU�DEFINE�A� RANGE�OF

IMAGES�AND�A�STARTING�AND�ENDING�
SIZE
� , B D;F7 � � 6 ;FA D�) >GE � � �CAN�
AUTOMATICALLY�SCALE�THE� RANGE�OF�
IMAGES� INBETWEEN�

m � 'ONTS��"NY�STANDARD�"MIGA�
BITMAPPED� FONT�CAN� BE�USED� TO�ADD�
TEXT�TO�YOUR�SPRITES�

NOT�ALWAYS�POSSIBLE�TO�PRINT�SOURCE�
CODE�WITHOUT�BREAKING� LONGER� LINES�
INTO�TWO��8HEN� THIS�DOES�HAPPEN
�WE�
INDICATE�THIS� BREAK�USING�AN�ARROW�
SYMBOL��8HEN�YOU�SEE�THIS�SYMBOL
� IT�
MEANS�THAT�THE� LINE� HAS�BEEN�BROKEN�
INTO�TWO��:OU� SHOULD�THEREFORE�JOIN�
THIS� LINE�WITH�THE� LINE�DIRECTLY�BELOW� IT�
IN� ORDER�TO� PRODUCE�A� SINGLE� LINE�OF�
�&(, �CODE�

5HE�EASIEST�WAY�TO�GET�ORIGINAL�
	SMALL
�MODULES� INTO�YOUR��&(,

*F�THIS� HAS�WHETTED�YOUR�APPETITE
�
THEN�YOU� CAN�OBTAIN� A�COPY�OF�THE�
,B D;F7 � � 6 ;FA D�) >GE � � �THROUGH�%EJA�7U�
-ICENSEWARE�� -IKE�ALL� OF�%EJA�7U�S�
-ICENSEWARE� PRODUCTS
� , B D;F7 � � 6 ;FA D �
) >GE � � �COSTS�_������ 'AILING�THAT
�YOU�
CAN�OBTAIN�MORE� INFORMATION� BY�
CONTACTING�/ICE�"ARDVAARK�4OFTWARE�
	GREAT�NAME� LADS�
�ON������������

$6#*$�"3&"
*� RARELY�REVIEW�OR�EVEN�MENTION�
DEMOS�WITHIN� THIS�COLUMN� THESE�
DAYS
� BUT�ONE�DEMO�WHICH� RECENTLY�
CAUGHT�MY�EYE�WAS� �D3 ;@ � �3?397
�
FROM�A�VERY�TALENTED��&(, �CODER�BY�
THE�NAME�OF�$UBIC�� $UBICiS� NEW�
DEMO�FEATURES�SOME� OF�THE�MOST�
IMPRESSIVE��&(, �TRICKS�AND�
TECHNIQUES�THAT� *�VE�SEEN� FOR�A� LONG�
TIME�� �SCROLLING�COPPER�BARS
� HIGH�
SPEED� STAR�FIELDS
� SCROLLING�
PERSPECTIVE�CHESS�BOARDS� AND� THE�
OBLIGATORY�UNLIMITED� BOBS�EFFECT�ARE�
ONLY�A�SMALL� SAMPLE��8HATiS�MORE
�
$UBIC�ASSURES�ME�THAT�THE�ENTIRE�
DEMO�WAS�CODED� IN��&(, �WITH� NOT�A�
SINGLE�ASSEMBLER�OPCODE� IN� SIGHT�

#ETTER�STILL
� $UBIC�VERY�KINDLY�
SUPPLIES�THE�ENTIRE� SOURCE�CODE�TO�
HIS�DEMO�ON�THE�DISK�AND�
ENCOURAGES�POTENTIAL��&(, �CODERS�
TO� FLICK�THROUGH� HIS�CODE�TO� LEARN�HOW�
ITiS�ALL� DONE�� 4TRAIGHT� hRIPPINGi� OF�
CODE� IS� NOT�ENCOURAGED
� BUT�$UBIC� IS�
HAPPY�FOR�YOU� TO�USE�HIS�CODE�AS�THE�
BASIS�FOR�A�MORE�ADVANCED�
PROCEDURE�� (OOD�ON�YOU
� $UBIC�

:OU� CAN�OBTAIN� A�COPY�OF�$UBICiS�
EXCELLENT�DEMO� BY�CONTACTING�THE�
�&(, �1%�-IBRARY�AT�THEIR�USUAL�
ADDRESS�� *F�YOU�WANT�TO�SEE� A�DAMN�
GOOD�DEMO� AND� LEARN�A�FEW�NEW�
PROGRAMMING�TRICKS�TO� BOOT
� THEN� THIS�
IS�ONE� *� CAN� THOROUGHLY� RECOMMEND�

PROGRAMS� IS�TO�WRITE�THEM�YOURSELF�
USING�ONE�OF�THE�MANY�, AG@6 �- D35=7D�
UTILITIES�THAT�ARE�FREELY�AVAILABLE�
WITHIN�THE�1%� LIBRARIES�� 5HE�ONE�THAT� *�
WOULD� RECOMMEND�EITHER�&���� �OR�
) DA FD35=7 D�� �� 
� BOTH� OF�WHICH� *� USE�TO�
WRITE�ALL� THE�MUSIC�FOR�MY��&(, �
GAMES��8HEN�WRITING�MODULES
� TRY�TO�
RESTRICT�YOURSELF�TO�THE� SMALLEST�
SAMPLES�THAT�YOU�CAN��5HIS�WILL� CUT�
DOWN�THE�OVERALL� SIZE�OF�THE�MODULE�
AND�WILL� ALLOW�YOU� TO� RUN�YOUR��&(,

PROGRAMS�ON�YOUR�DAUGHTER�S��.B�
"����� #OTH�&���� �AND�1ROTRACKER���
CAN�BE�OBTAINED�FROM�JUST�ABOUT�ANY�
GOOD�1%� LIBRARY�

%&1&$)&�.0%&.
)OW�DO� *� RECEIVE�DATA�VIA�A�NULL�
MODEM�CABLE�WHEN�PROGRAMMING�IN�
�&(,�

1AUL�-INSELL�
(AINSBOROUGH
� -INES

4IMPLE�� �JUST�USE�THE��&(, �SERIAL�
COMMANDS�WHICH�ARE�HELD�WITHIN�THE�
*�0�EXTENSION���&(, �PROVIDES� A�
WEALTH� OF�COMMANDS�DESIGNED�TO�
HANDLE� THE�TASK�OF�COMMUNICATING�
WITH�OTHER�COMPUTERS�AND�DEVICES�VIA�
THE�SERIAL� PORT�� +UST�USE�THE�4ERIAL�
0PEN� COMMAND�TO�OPEN� THE� PORT�AND�
THEN� SEND� AND� RECEIVE�DATA� USING�THE�
4ERIAL� 4END�AND�4ERIAL�(ET�
COMMANDS�� 5HE�SPEED
� PARITY�AND�
NUMBER�OF�BITS� USED�MUST�BE�
IDENTICAL� ON� BOTH�MACHINES� FOR�
CONNECTION�TO�BE�MADE�

FHK>��)+/�JN>LMBHGL� :GLP>K>=�HG� I:@>� ���

*T� LOOKS�GOOD�AND�PERFORMS�EQUALLY�WELL�� �THA TiS�THE�NEW�, B D ;F7 �� 6 ;FA D �) >G E � � �
FROM�/ICE�"ARDVAARK�4OFTWARE

RS R? �
p � � � p�f��� �� 70L���I I G L I S�0&$����� �������
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�
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*F�YOU�WANT�AN�ORIGINAL�MUSIC�SCORE�FOR�YOUR��&(, �GAMES
�THEN�YOU�NEED�A�
DECENT�4OUND�5RACKER�PROGRAM��)EREiS�5EIJO�,INNUNENiS�EXCELLENT�	AND�JUSTLY�
FAMOUS
� ( 5F3& �� �PROGRAM�STRUTTING�ITS�SONIC�STUFF

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



:6GCB6@� ,6@:� P� ,:6GCB6@� ,6@:� P� ,:6GCB6@� ,6@:� P� ,:6GCB6@� ,6@:� P� ,:6GCB6@� ,6@:� P� ,:6GCB6@� ,6@:� P� ,:6GCB6@� ,6@:� P� ,:6GCB6@� ,6@:� P� ,:6GCF

/,+��$ � � , * ' & !� + � $, � �� �  � - $
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�A ><6 � 
��� �� ��� � )68?
o���.#�4YSTEM�3".
o�8ORKBENCH�����
o�5WIN�'LOPPY
o�.OUSE
o�8ORKS�	1LATINUM�ADDITION

o�%ELUXE�1AINT�***
o�)OME�"CCOUNTS
e�&LF�GAME�o�5OKI�GAME�o�1UZZNIC�GAME
o�5WO�1YTHON�JOYSTICKS
o�����CAPACITY�LOCKABLE�DISK�BOX

o�"MIGA�����������1ACK� _���
o"����������WITH���.#�)%� _��
o�8ITH��.#�$HIP�.EMORY� ADD�_��

�A ><6 � ��� �)68?

�A ><6 � ��� � !� �)68?
f�1IUS� INTERNAL���.#�HARD�DRIVE� � � � �
o�1IUS�INTERNAL���.#�HARD�DRIVE� [���

�6 , �SPECIFICATION�
e� ��.#�SYSTEM�3".
o�.OUSE
o�'ULL�WORKBENCH�DISKS
�MANUALS���LEADS�
f�'REE�GAME�INCLUDED� IN�PACK
e�%EIUXE�1AINT�***�OR�1HOTON�1AINT�ILL�
e�5WO�1YTHON�JOYSTICKS�
e�����CAPACITY�LOCKABLE�DISK�BOX�[���

0 >: F9 ��0 >@9 � ��0 >8?:9 �� ��� � � 
 ���� )68? )=>@>DG� ���� � &$ ">� & CB >HC F , H6F�)F>BH:FG

o�(AME�PLAYERS�PARADISE
o�1USH�0VER�GAME
o�'ORMULA� �� (RAND�1RIX�GAME
o�1UTTY�(AME
o�&XTRA�FREE�GAME
o�%ELUXE�1AINT�***
o���1YTHON�JOYSTICKS
o� ����$APACITY�DISK�BOX

o�"���� 1ACK� _ � � �

o�"����1ACK�����.#� HARD�DRIVE� _ � � �

o�"���� 1ACK�����.#� HARD�DRIVE� _ � � �

o� ��� INCH� HIGH� RESOLUTION� COLOUR�

DISPLAY

e�)IGH�CLARITY�STEREO�SOUND�OUTPUT�

��'ULL� 3(#�AND�COMPOSITE� INPUTS�

��'REE� ����METRE� LONG� 3(#�CABLE�

f�'ULL� 6,�WARRANTY�
���� 'REE�GAMES

o�1HILIPS������.,**�.ONITOR� _���

o�8HEN� PURCHASED�WITH� _����
AN�"MIGA

4TAR�-$���.ONO
e� ����CHARACTERS�PER�SECOND
�/-2�MODE�
MULTI� 'ONT
���PIN�HEAD� _��

4TAR�-$����$OLOUR
o�����CHARACTERS�PER�SECOND
� /-2�MODE�
MULTI� FONT
� ��PIN� HEAD� _��

4TAR�-$�������.ONO�
e�����CHARACTERS�PER�SECOND
� -2�MODE
�
���FONTS
� ���PIN� HEAD� _��

4TAR�-$�������$OLOUR�
o����CHARACTERS�PER�SECOND
�-2�MODE
�
���FONTS
� ���PIN� HEAD� _��

4TAR�4+���#UBBLE�+ET
o�2UALITY�COMPARABLE�WITH�A� LASER�PRINTEI�
VERY�QUIET�AND�PORTABLE�� .AINS�AND�BAL�
TERY�POWERED
� ADAPTOR�SUPPLIED� _��

�����BIT�������'ULL� POWER�
f�4UPER�)I�3ES�GRAPHICS�
���.#�$HIP�MEMORY�
��1$.$*"�5ECHNOLOGY�
l "LPHA�NUMERICAL� KEYPAD�
f�5WO�1YTHON�JOYSTICKS�
��'REE�GAME�
f� ����$APACITY�DISK�BOX

f"�����1ACK� [���

e�"�����WITH���.#�HARD�DRIVE� [���

��"�����WITH���.#�HARD�DRIVE� [���

0 CF?G H6 H>CBG ):F>D=:F6@G55555555555�555555555555,86BB:FG

��&RGONOMICALLY�SOUND
��'ACILITATES�UP�TO�THREE�EXTERNAL�FLOPPY�
DRIVES
��.ADE�IN�THE�6,
��4TRONG�AND� ROBUST
��"ESTHETICALLY�PLEASING
��,EEP�YOUR�DESK�NEAT�AND�TIDY
��4UPPLIED�COMPLETE�AND�ASSEMBLED�WITH�
FREE�MOUSE�MAT

o �"���� 8ORKSTATION� [��

��"���� 8ORKSTATION� [��

��4WIVEL�AND�TILT�MONITOR�STAND�
FOR�THE�ABOVE� _ �

��"LLOWS� IMAGE�PROCESSING� IN�A� USEFUL�AND�
UNIQUE�FASHION

o�$OMES�COMPLETE�WITH�OPERATION�
MANUAL�AND�THE� LATEST�VERSION�OF�
PROCESSING�SOFTWARE

S�0NE�OF�THE�FASTEST�GROWING�APPLICATIONS�
FOR�HOME�AND�PROFESSIONAL�USERS

��')IGH� SPECIFICATION�COUPLED�WITH�COST�
EFFECTIVE�PRICING

o�1OWER�)AND�4CANNER
e����GREYSCALES���������%1*
o�5HRU�PORT�TO�PRINTER
o�'ULLY�COMPATIBLE�WITH�%ELUX�1AINT��
� ETC�

o�1OWER�'LAND�4CANNER� _�����

o�)IGHEST�QUALITY�STEREO�SOUND�
SAMPLING

o�$OMPATIBLE�W ITH�"���

"���������
�"����

e�(71�%IGITAL� 4OUND�4TUDIO� _�

o�4CREEN�#EAT�4PEAKER�4YSTEM� _��
	"DDS�AMPLIFIED�STEREO�SOUND�TO�THE�"MIGA

o�.EGAMIX�.ASTER� _�

o�4TEREO�.ASTER� _�

����$APACITY�LOCKABLE�DISK�BOX F�
��
4QUICK�MOUSE F
�
��
.OUSE�MAT F

��
5%,�HIGH�QUALITY�%4%�	��
�DISKS F�
��
�����COLOUR�DISK�LABELS F
�
-$���PRINTER�RIBBON F�
��
+ET�'IGHTER�JOYSTICK F
�
��
"PACHE�JOYSTICK F�
��
1YTHON�JOYSTICK F�
��
;IPSTICK�JOYSTICK F
�
��

��7AST�RANGE�OF�LEADS�FOR�MANY�
APPLICATIONS��� .EASE�CALL

&IG>8

1A=NKJ=H� 	\=HL�Y� 	�L=��JJ=H� 		=HL�Y� 	�L=��M�J=H� �E=HL�Y�;L=NJJ=H� ;=HL� 
�;L=NJJ=E� ;=HL�
�;L=?JJ=O� ;=HL�Y�;L=?JJ=H� �E=HL�
��HK=[JJ=H� ��=HL�
� ;L=?JM
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,KH �� @GN L � �) �
m �1ROVIDES�A�FULL� �.#�OF�$HIP�.EMORY�FOR�THE�
"MIGA� ����AND�"����������m �%ESIGNED� AND�
BUILT� IN� &NGLAND� m � 4UPPLIED�WITH������ 0BESE�
"GNUS� m � *NCLUDES� �.B� .EMORY� ON� BOARD� IN�
THE�FORM�OF�LOW�POWER�;IPS�m �"LLOWS�THE�PROc
CESSING� O F� ELABORATE� ANIMATION� AND� SOUND�
SAMPLING� m � 1ROVIDES�THE�SAME�MAX�� CHIPMEM�
AS� THE� "�����"���� ������ m � INCREASES�
ADDRESSABLE� MEMORY� SPACE� FROM � �.#� TO�
��.#� m � $OMPLETE� W ITH� FULL� INSTRUCTIONS� m�
#RITISH�MADE

m �1RO�"GNUS��.#� T � � � �
m'ITTED� T � � �

) >F H KR � ! QI:GL BHGL
"����1RO�3".�����.EG��6PGRADE

m�$HIP�MEMORY�COMPATIBLE�m�#RITISH�MADE
m�8ITHOUT�CLOCK�_��� m�8ITH�CLOCK� _��

"����1RO�3".����.#�.EMORY�6PGRADE
m�(IVES�A� FULL��.#�OF� INTERNAL�MEMORY�_��

"������.#�.EMORY�UPGRADE� _�����

4UPRA�39����	�.#��.#

m�.#� _���� m��.#� _���� m��.#� _���

"�����.#�.EMORY�UPGRADE� _���
��.#�.EMORY�UPGRADE�"���� _���

��"LLOWS�THE�ADDITION�OF�PERIPHERALS�
WITHOUT�DAMAGE�TO�COMPUTER�OR�POWER�
SUPPLY

f8HY�RISK�DAMAGING�YOUR�EXPENSIVE�KIT�
WHEN�ONE�SIMPLE�INVESTMENT�WILL�ENSURE�
TOTAL� PEACE�OF�MIND�NOW�AND�FOR�THE�
FUTURE
��4WITCH�MODE�DESIGN
��'ULL�CROW�BAR�PROJECTION
��"���
�"�����AND�"����COMPATIBLE
��#RITISH�.ADE

"����1OWER�SUPPLY�UNIT� _������

"����1OWER�SUPPLY�UNIT� _�����

m�)IGH�2UALITY
m�3ENOWNED�AND�PROVEN� RELIABILITY
m �5OP�NOTCH�SPECIFICATION
m�"NTI�CLICK
m�-ONG�MOULDED�CABLE
m�4LIMLINE�DESIGN
m�)IGH� IMPACT�PLASTIC

m�$UMANA�EXTERNAL�DRIVE
m�$UMANA�EXTERNAL�DRIVE�
�� ����CAPACITY�DISK�BOX

m�$UMANA�EXTERNAL�DRIVE
�� ����DISK�BOX������BLANK�DISKS

m�"����"����
*NTERNAL� REPLACEMENT�DISK�DRIVE

_��

_��

_��

_��

��6TILISE�HUNDREDS�OF�1%�#ULLETIN�#OARDS�
��$OMMUNICATE�WITH�FELLOW�COMPUTER�
USERS
��$UTS�DOWN�ON�TELEPHONE�BILLS�BY�USING�
FAST�EFFICIENT�BAUD�RATES�
�� �����)AYES�COMPATIBLE�
��5ONE�PULSE
�"UTO�%IAL�"UTO�"NSWER�
��4TANDARD�34���� *NTERFACE�
��1ROGRAMMABLE�NUMBER�STORAGE�
��'REE�$ORNS�SOFTWARE�
��4UPRA������ _��
�4UPRA������� _���
��4UPRA�'AX�1LUS�	�������#14
� _����
��4UPRA�V�����	'AX�.ODEM
� _����
��4UPRA�V����#*4�	'AX�.ODEM
� _���

�854�HAVE�SOLE�DISTRIBUTION� RIGHTS�FROM�
"MERICAS�BIGGEST�$OMMODORE�CHIP�
DISTRIBUTOR

�8ORKBENCH������,IT� _��
	*NCLUDES�MANUALS
�DISKS���CHIP

��,ICKSTART������ _��
��,ICKSTART� ���� _��
��,ICKSTART�30.�4WAPPER� _��
	4WAP�BETWEEN�KICKSTARTS

��'ATTER�"GNUS������ _��
0BESE�"GNUS������ _��
)IGH� 3ES�%ENISE� _��
��.#�X���4IMMS� _��
�.#�X���;IPS� _��
�����$*"� _�

 m� # 8 )

+ � .�' .�#*/'$) � � � � � � � � � �� � � ����(%*!/��+.�� � � � �� � � � �� � �
'#'*� $REDIT�$ARD�ORDERING�BY�PHONE�IS�EASY��4IMPLY�PHONE�OUR�SALES�HOTLINE�QUOTING�YOUR�CREDIT�CARD�NUMBER�
�EXPIRY�DATE
� NAME�AND�ADDRESS�AND�

THE�PRODUCTS�YOU�WISH�TO�ORDER�AND�WE�LL�DO�THE� REST��"LTERNATIVELY�WRITE�THE�ABOVE�DETAILS�ON�YOUR�LETTER�WHEN�ORDERING�BY�POST�

I 
� �� 8HEN�ORDERING�BY�POST� IN�CHEQUE�FORM�PLEASE�WRITE�YOUR�CHEQUE�CARD�GUARANTEE�NUMBER�ON� THE� REVERSE�OF�THE�CHEQUE�AND�SEND�ALONG�WITH�
YOUR�ORDER�� 1OSTAL�0RDERS�ARE�ALSO�ACCEPTED�

/0�%&-*7&3:�$)"3(&4�50�6,�."*/-"/%��/0�.*/*.6.�03%&3�".06/5�
4HOULD�YOU�WISH�YOUR�ORDER�TO�BE�SENT�BY�(ROUP���4ECURITY�SERVICE�PLEASE�ADD�_��� 5HIS�METHOD� IS�NORMALLY�FASTER�THAN�THE�POSTAL�SERVICE��

8"33"/5:�� 0NE�YEAR�RETURN� TO � BASE�	EXCLUDING� CHIPS
�
0/&�:&"3�&95&/%&%�8"33"/5:�� "VAILABLE�ON� ALL� PRODUCTS� 	EXCLUDING� CHIPS
�AT� ���� O F� PURCHASE� PRICE�WHEN� ORDERING�

3 % " . " � 0 H � # &+ ! � 1 / �

)EAD�0FFICE� $OMPUTER�.ALL�#EDFORD� $OMPUTER�.ALL�4T��/EOTS� $OMPUTER�.ALL�)ERTFORD� $OMPUTER�.ALL�%UNSTABLE
854�&LECTRONIC�-TD� /O����%OWNSTAIRS� /O��� ���3AILWAY�4T�� ���)IGH�4TREET�/ORTH
$HAUL�&ND�-ANE� 5HE�)ARPUR�$ENTRE� 1RIORY�.ALL�4HOPPING�$ENTRE� )ERTFORD� %ISNSTAB4E
NI�%L�U� e � � b�� #EDFORD� 4T��/EOTS� ������������ #EDFORDSHIRE
������������ ������������ �����������

=LL�PRICES�QUOTED�OR�PRODUCTS�STOCKED�ARE�SUBJECT�TO�STOCKING� LEVELS�AND�AVAILABILITY��854�CANNOT�BE�HELD� LIABLE�FOR�FORCE�MAJEURE
�OR�ITEMS
�WHICH�ARE�OUT�OF�STOCK�DUE�TO�DEMAND�OR�LOW�
TOCK�AT�ITS�SUPPLIERS��854�RESERVE�THE�RIGHT�TO�AMEND�PRICES�OR�REVISE�PACKS�OR�SPECIFICATIONS�WITHOUT�PRIOR�NOTICE�AT�ANY�TIME�WITHOUT�LIABILITY�UPON� ITSELF�
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&DUCATIONAL
� -OCAL�"UTHORITY�AND�GOVERNMENT�ORDERS�
WELCOME��&UROPEAN�ORDERS�PLEASE�CALL�OR�WRITE�FOR�A�

QUOTATION��"LL�GOODS�SUBJECT�TO�AVAILABILITY
� PRICES� SUBJECT�
TO�CHANGE�WITHOUT�NOTICE��&�0&�

1RICES�INCLUDE�7"5�AND�DELIVERY�BY�POST��
$OURIER�DELIVERY�AVAILABLE�ON� REQUEST�

1LEASE�ALLOW���DAYS�FO R�CHEQUE�CLEARANCE�

-(�(+��+���F:9>H�86F9�CF9:FG�86B� 7:�
D@68:9� 7M�86@@>B<�H=:�H:@:D=CB:� BIA7:F�
7:@CK� 	� CF�G:B9� 6� 8=:EI:�)(�G�A69:�

CIH�HC�&#��,IDD@>:G�HC�
.+$�4611-*&4�	"4)
�

6NIT���5HE�"RCHES
� *CKNIELD�8AY
�
-ETCHWORTH
�)ERTS��4(���6+�
5EL�� 	����
��������	�� LINES


#"3!�2'-,�*�1-$25�0#

�+'%��!-+.32#01
/ & 8 �" . *( " � � � � �

5HE�VERY� LATEST�"MIGA�COMPUTER��NOW�OFFERS�
TWICE�THE�PROCESSING�SPEED�AT� ����.HZ
� ��.BYTE�
OF�$HIP�3AM�AS� STANDARD
� THE�NEW�""�ENHANCED�
CHIP� SET�OFFERING�UP�TO� ���MILLION�COLOURS
� A�FULL�
���KEYS�WITH�NUMERIC� KEYPADS
�8ORKBENCH�����

AND� ���MONTHS�0N�SITE�WARRANTY�
. +$ � 1 3 *$ & � _ � � � �� � �

	PRICE� INCLUDES�FREE�COURIER�DELIVERY


" . *( " � � � �

5HE��PORTABLE��"MIGA
� FEATURES�SURFACE�MOUNT�
TECHNOLOGY�FOR�GREATER�RELIABILITY�AND�8ORKBENCH

��� $OMES�WITH� ���MONTHS�WARRANTY�
. +$ � 1 3 *$ & � _ � � � �� � �

	PRICE� INCLUDES�FREE�COURIER�DELIVERY


" . *( " �� � � � ) % � & 1 *$ � 1 " $ ,

"MIGA�����WITH�A�GENUINE�$OMMODORE����
.BYTE�HARD�DRIVE�FITTED�� 5HE�&PIC�PACK�COMES�
COMPLETE�WITH�FOUR�GAMES
� %ELUXE�1AINT���AND�

AN�"MIGA�&ASY�5EXT�8ORD�1ROCESSOR�
. +$ � 1 3 *$ & � _ � � � �� � �

	PRICE� INCLUDES�FREE�COURIER�DELIVERY


1-&"4&� /05&��� "LL� THE� ABOVE� COMPUTERS� ARE�
GENUINE�6,�MODELS�WITH� NOTHING�TAKEN�OUT�OF�THE�
PACKS�� "LL� COME�WITH� ���MONTHS�0N�SITE�WARRANd
TY�AND� FREE�COURIER�DELIVERY�

" . *( " �4 5 " 3 5&3 �1 " $ ,

*NCLUDES�����DISKS
� ���CAPACITY�DISK�BOX
�JOYd
STICK
� DUST�COVER�AND�.OUSE�MAT�

. +$ � 1 3 *$ & � _ � � �� �
	0R�JUST�_������ IF�PURCHASED�WITH�AN�"MIGA


" . *( " �� � � �$ 0 / 53 0 - �$ & / 53 &

.ANUFACTURED�BY�1REMIER�.ICROS�THESE�ARE�MADE�
OF�SHEET�STEEL�AND�EPOXY�COATED�TO�EXACTLY�MATCH�
THE������ 5HEY�ARE� PRECISION�MADE�TO�FIT�THE�����
AND�OFFER�A�PERFECT�BASE�FOR�A�MONITOR�AND�A�SHELF�

FOR�YOUR�EXTRA�DISK�DRIVE�OR�PERIPHERALS�
. +$ � 1 3 *$ & � _ � � �� � �

	0R�JUST�_������IF�PURCHASED�WITH�AN�"MIGA����


" � � � � �� . & ( " # : 5 & � & 9 1 " / 4 *0 /

*NCREASE�YOUR�MEMORY�TO� ��.BYTE��
*NCLUDES�$LOCK�

. +$ � 1 3 *$ & � _ � � �� �
	0R�JUST�_������ IF�PURCHASED�WITH�AN�"���


,�)�

5 ) & � '6 / � 4 $ ) 0 0 - � 3 "/( &
1ROBABLY�THE�BEST�SELLING�EDUCATIONAL�SOFTWARE�

FOR�THE�"MIGA�� 'UN�4CHOOL���AND���ALSO�CONFORM�
TO�THE�/ATIONAL�$URRICULUM

'UN�4CHOOL���FOR�6NDER��� _�����
'UN�4CHOOL���FOR�����YEARS� _�����
'UN�4CHOOL���FOR�OVER��� _�����

'UN�4CHOOL���FOR�6NDER��� _�����
'UN�4CHOOL���FOR�����YEARS� _�����
'UN�4CHOOL���FOR�0VER��� _�����

' 6 / � 4 $ ) 0 0 - � 4 1 & $ *" -4

*N� RESPONSE�TO�CONSUMER�DEMAND�A� RANGE�OF�
'6/�4$)00-�41&$*"-4�HAVE�BEEN�DEVELOPED�TO�

HELP�CHILDREN�WITH� SPECIFIC�AREAS�OF�LEARNING�

, 0 4. 0 4 �40 '58 "3 &
,OSMOS�SOFTWARE�PRODUCE�A�SUPERB� RANGE�OF�
EDUCATIONAL�SOFTWARE� INCLUDING�THE�"NSWERBACK�
2UIZ�PROGRAMS�AND�FOUR�FOREIGN� LANGUAGE�AIDS�AS�
WELL�AS�THE�HUGELY�POPULAR�.ATHS�"DVENTURE�

"NSWERBACK�+UNIOR�2UIZ�	����� YEARS
� _������
"NSWERBACK�4ENIOR�2UIZ�	���TO�"DULT
� _������
'ACTFILE�4PELLING�	REQUIRES�+UNIOR�2UIZ
� _�����
'ACTFILE�"RITHMETIC�	REQUIRES�+UNIOR�2UIZ
�_�����
'RENCH�.ISTRESS� _�����
(ERMAN�.ASTER� _�����
4PANISH�5UTOR� _�����
*TALIAN�5UTOR� _�����
.ATHS�"DVENTURE� _�����

- $ - � 40 '58 "3 &

.ERLIN�S�.ATHS�
4PELLING� 'AIR�
1AINT�AND�$REATE

_�����
_�����
_�����

- " 6 ( ) �" / % � -& " 3 / �8 *5 ) � " % *

5HE�"%*� SERIES�ARE�AIMED�AT�BEING�FUN�TO�USE�AS�
WELL� AS�BEING�A� SERIOUS�EDUCATIONL�TOOL�� &ACH�
PACKAGE� IS�SPECIFICALLY�DESIGNED� TO� FOLLOW�THE�

/ATIONAL�$URRICULUM�FOR�A�PARTICULAR�SCHOOL�YEAR�

"%*� ��&NGLISH� ������YEARS� _�����
"%*� ��&NGLISH� ������YEARS� _�����
"%*� ��.ATHS� ������YEARS� _�����
"%*� ��.ATHS� ������YEARS� _�����
"%*� �� 'RENCH� ������YEARS� _�����
"%*� �� 'RENCH� ������YEARS� _�����

1RIMARY�.ATHS�$OURSE� 	�����YEARS
_�����
������������������������ � l � _�����

_������
_������
_������
_�����

.ICRO�.ATHS� 	($4&� -EVEL0�

.ICRO�'RENCH� 	($4&� -EVEL


.ICRO�&NGLISH� 	($4&� -EVEL
�

.ICRO�(ERMAN� 	($4&�-EVEL
�
3EADING���8RITING�$OURSE�	��YEARS�


$ 0 0 . #& �7 " - - & : �40 '58 "3&

5HIS� IS�A� RANGE�OF�EXCELLENT�EDUCATIONAL�ADVENd
TURE�GAMES�FOR�VARIOUS�AGES�

.ATHS�%RAGONS� 	�����YEARS
� _�����
$AVE�.AZE� 	�����YEARS
� _�����
3EASONING�8ITH�5ROLLS� 	�����YEARS
� _�����
'RACTION�(OBLINS� 	�����YEARS�
� _�����
1ICTURE� 'RACTIONS� 	�����YEARS
� _�����
5IDY�5HE�)OUSE� 	����YEARS
� _�����

�+'%��1#0'-31�1-$25�0#
". 0 4 � �� 5 ) & �$ 3 &"50 3

&ASY�"MOS���4IMPLE�BUT�POWERFUL� _�����
"MOS�V L����5HE�ORIGINAL� LANGUAGE� _�����
"MOS�$OMPILER� _�����
"MOS���%� _�����

/&8 � ��" . 0 4 � 1 3 0 '& 4 4 *0 / " -
"N�ENHANCED�VERSION�OF�THE�VERY�POPULAR�"MOS�PROd

GRAM�� $ONTAINS�OVER�����NEW�COMMANDS�� ����PAGE�
BRAND�NEW�MANUAL�AND�MANY�MORE�NEW�FEATURES��

. +$ � 1 3 *$ & � _ � � �� �

/ &8 � ��8 0 3 %8 035) � �
5HE� LATEST�VERSION� OF�THIS�VERY�POPULAR�8ORD� 1ROCESSOR��
/OW� INCLUDES� ���$OMPUGRAPHIC�FONTS
� IT�PRODUCES�SILKY�
SMOOTH�ON�SCREEN�FONTS�AT�ANY�SIZE�� $OLUMNS
� /EW�TOOL�
BAR
� *NDEXING
�5ABLE�OF�CONTENTS
� -ISTS
� IMPROVED�MAIL�

MERGE�AND�MANY�MORE�NEW�FEATURES�
. +$ � 1 3 *$ & � _ � � �� �

1ROTEXT�7����
1EN�1AL�7*����
,INDWORDS��

_�����
_�����
_�����

. */ * � 0 '' *$ & � " . *( "

(REAT�NEW�INTEGRATED�PACKAGE�FEATURING�A�8ORD�
1ROCESSOR
�%ATABASE
� 4PREADHSEET
�(RAPHICS�

AND�%ISK�6TILITIES�
. +$ � 1 3 *$ & � _ � � �� �

. *4 $ & - - " / & 0 6 4

7 *% * � " . *( " � � �

7IDI�"MIGA� ��� IS� THE� LATEST� LOW�COST�COLOUR�DIGITISd
ER�FROM�3OMBO�� 3(#�4PLITTER�IS�BUILT�IN� AND�
COLOUR� IMAGES�CAN�BE�CAPTURED� IN� LESS�THAN�A�

SECOND�� .ONO� IMAGES�ARE�GRABBED� IN� REAL� TIME��
'EATURES�MULTI� TASKING� SOFTWARE
� COMPOSITE�OR�4��

7)4�*NPUT
�)".
� &)#�AND�OVERSCAN�
. +$ � 1 3 *$ & � _ � � �� �

1RO�.IDI� *NTERFACE _�����
4TEREO�.ASTER _�����
5ECHNO�4OUND�5URBO _�����
3OMBO�.EGAMIX�.ASTER _�����
3OMBO�5AKE�� _�����
1AGESETTER��� 	REQUIRES� �� .BYTE
 _�����
)ISOFT�%EVPAC�� _�����
)ISOFT�)IGHSPEED�1ASCAL _�����
'INAL�$OPY�� _�����
%ELUXE�1AINT�7��� _�����
I I

' */ " / $ *" -
)OME�"CCOUNTS�� _�����
1ERSONAL�'INANCE�.ANAGER�1LUS _�����
.AXIPLAN�� _�����

�+'%���!!#11-0'#1����""�-,1
" $ 5 *0 / � 3 & 1 -" : ��

. +$ � 13 *$ & � _ � � �� �

/ " , 4 ) " �6 1( 3 "% & � . 0 6 4&

����%1*�QUALITY�REPLACEMENT�MOUSE���1ACK�
INCLUDES�.OUSE�HOUSE
�.AT�AND�0PERATION�

STEALTH�GAME�
. +$ � 1 3 *$ & � _ � � �� �

3 0 # 0 4 ) *' 5

"UTO� SENSING�JOYSTICK�MOUSE� SWITCH� BOX��
. + $ � 1 3 *$ & � _ � � � � �

4 2 6 *$ , � 3 & 1 - " $ &. & / 5 �. 0 6 4&

(REAT�VALUE� REPLACEMENT�MOUSE��
. +$ � 1 3 *$ & � _ � � �� �
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3 EiVE�COVERED� SOME�
PRETTY�HEAVY�GAMES�
PROGRAMMING�TRICKS�
AND�TECHNIQUES�OVER�

THE� PAST�FEW�MONTHS�AND�WE�CERTAINLY�
AREN�T�GOING�TO�BE� PUTTING�ON� THE�
BRAKES�THIS�MONTH�� *F�YOUiVE�
MASTERED�THE�&3L7� �D3LK�CODE�THAT�
WE�COVERED�TWO� ISSUES�AGO
� THEN�
YOU�LL� BE� READY�TO�TRANSFORM�THAT�
CODE� INTO�THE� NEXT�
	THIRD
�DIMENSION�
1ROGRAMMING�GAMES�
SUCH�AS� '5-�S�
%UNGEON�.ASTER�AND�
44*iS� BRILLIANT��K7� A 8 �
F: 7 � � 7:A >67 D�� �MAY�
SEEM�AN�ALMOST�
IMPOSSIBLE�TASK
� BUT�
YOU�MAY�WELL� BE�
SURPRISED�TO� LEARN� THAT�
THEYiRE�ACTUALLY�VERY�
SIMPLE�GAMES� INDEED�
0,
� THEY� LOOK�DAMNED�
IMPRESSIVE
� BUT�THE�
CODE� REQUIRED�TO�
GENERATE�THOSE��%�
DISPLAYS� IS� ACTUALLY�
VERY�STRAIGHTFORWARD�

%ONiT �WORRY� IF�THE�
THOUGHT�OF��%�GRAPHICS� REDUCES�YOU�
TO�A�COLD� SWEAT�� �BELIEVE� IT�OR�NOT
�
BUT�THEREiS�VIRTUALLY�NO� �%�
MATHEMATICS� INVOLVED�AT�ALL�� &VEN�
MORE�SURPRISINGLY
� YOU�DON�T�EVEN�
NEED��&(,��� �TO�WRITE�A��G@97A@ �
& 3 E F7 D �CLONE��"LL�YOU�NEED� TO�GET�
STARTED� IS�A�COPY�OF��&(, �OR��&(, �
) DA 87 E E ;A @3 >�AND��7>GJ7�)3 ;@ F�� 'IRST�
THOUGH
� LET�S�EXPLAIN� HOW�WE�ADAPT�
THE�&3L7� �D3LK�CODE� TO�WORK� IN��%�

�%�."%&�&"4:
"LTHOUGH�GAMES�SUCH�AS��G@97A@ �
& 3 E F7 D �LOOK�VERY�COMPLEX
� IF�YOU�
STUDY�THEM�VERY�CLOSELY
� YOUiLL� NOTICE

! � � � � 
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8ITH�THE�TECHNIQUES�DISCUSSED�HERE
�YOU�TOO�WILL�SOON�
BE�ABLE�TO�WRITE�GAMES�THA TiLL�GIVE�44*iS��K7� A 8 �F: 7 �
� 7:A >6 7 D�� �A� FAIR�RUN�FOR�ITS�MONEY

THAT�THE��%�DISPLAY� IS� ACTUALLY�VERY�
SIMPLE��"LL� THE�WALLS
�WALKWAYS�AND�
DOORS� THAT�YOUi LL�ENCOUNTER� IN� THESE�
GAMES�ARE�ACTUALLY�MADE�UP�OF�
DISCRETE�GRAPHIC� BLOCKS�� 5HESE�ARE�
PASTED�DOWN� IN� THE�CORRECT�POSITION�
TO�BUILD� UP�A��%�DISPLAY��5HE�ACTUAL�
�%�MAP�DATA� IS� HELD�AS�A�
DIMENSIONAL� ARRAY�� � ITiS�THEREFORE�
VERY�SIMPLE� INDEED� TO�MODIFY�THE�
&3L7� �D3LK�CODE�SO�THAT� INSTEAD�OF�
READING�EACH� hBLOCKi� IN� TURN� FROM�
DATA�STATEMENTS
� THE�ENTIRE�MAP� IS�
HELD� IN�MEMORY�WITHIN� A�DIMENSIONAL�
ARRAY�� 4AY
� FOR�EXAMPLE
� YOUR�
DUNGEON�WAS� ����BY�����BLOCKS� IN

�8>/<�+�=2+.9AC�A9<6.�90�>2<//	
.37/8=398+6�.?81/98=�A2/</�+66�
3=�=37:6/<�>2+8� 3>�03<=>�+::/+<=
�
�+=98��96,9<8� 3=�C9?<�1?3./

�(*.��).2 -.
(05�5)&�)6/$) 
*�AM�ATTEMPTING�TO�WRITE�A�
" G@ 5: 4 3 5 = �STYLE�GAME� IN��&(, �BUT�
*� HAVE�ENCOUNTERED�A�PROBLEM�WITH�
THE�DESIGN�AND�DISPLAY�OF�THE�GAME�
SCREENS�� *�WANT�MY�ON�SCREEN�
HUNCHBACK�CHARACTER�TO� hWALKi�
ALONG�THE�FLOOR
� BUT�TO�FALL�DOWN�ANY�
GAPS�� *S� IT�POSSIBLE�FOR�MY�
HUNCHBACK�SPRITE�TO�CHECK�FOR�THE�
EXISTENCE�OF�A�WALL� BLOCK �8ILL� *�
HAVE�TO�PROGRAM�A�MASSIVE�SET�OF�
CO�ORDINATES� INTO�MY�PROGRAM �"LSO
�
HOW�DO�*�GO�ABOUT�DISPLAYING�A�
SINGLE
�STATIC�SCREEN � *F�*� USE�
�)3 ;@ F
� OBVIOUSLY�*� CANiT �CHECK�FOR

THE�PRESENCE�OF�A�BLOCK�AND� *�CANiT �
FIND�A�MEMORY�EFFICIENT�WAY�OF�
DISPLAYING�THEM�

3ICHARD�1ALMER
4HIRLEY
�4OLIHULL

*iVE�NEVER�ACTUALLY�ATTEMPTED�TO�WRITE�
A�"G@5:435=�STYLE�GAME�MYSELF
�
ALTHOUGH� IT�SHOULDN�T�PROVE�TO�BE�THAT�
DIFFICULT��5HE�EASIEST�	AND�POSSIBLY�
THE�MOST�MEMORY�EFFICIENT
�WAY�OF�
HANDLING�THE�VARIOUS�SCREENS� IS�TO�
USE�THE�&3L7� �D3LK�CODE�THAT�WAS�
PUBLISHED� TWO� ISSUES�AGO��"LTHOUGH� IT�
WAS�DESIGNED�SPECIALLY�FOR�MAZE�
GAMES
� THERE�S� NO� REASON�WHY� IT

COULDNiT �BE�MODIFIED� TO� HANDLE�THE�
TASK�YOU�DESCRIBE��:OU�COULD� THEN�
USE�EXACTLY�THE�SAME�MOVEMENT�
ROUTINES�THAT�WERE�DISCUSSED� IN�THAT�
ARTICLE� FOR�THE�PLAYERiS�MOVEMENT
� IT iS�
NOT�QUITE� IDEAL
� BUT�IT�WORKS�

*� DON�T�QUITE�UNDERSTAND�WHY�YOU�
NEED�TO�HANDLE�STATIC�SCREENS�WITHIN�
YOUR�GAME�� %O�YOU� INTEND�TO�USE�
THESE�FOR�THE�GAME�SCREENS � *F�SO
�
THEN�YOU�DONiT�NEED�TO�USE�THEM�AT

ALL� BECAUSE�THE�&3L7� �D3LK�ROUTINE�
WILL� HANDLE�ALL�YOUR�GAME�SCREENS�FOR�
YOU�� *F�YOU�WANT�TO� USE�THEM� AS�A�
BACKDROP� IMAGE
�THEN�THE�&3L7 �
�D3LK�ROUTINE�WILL�STILL�WORK�� �JUST�LOAD�
IN�EACH� PICTURE�AND�PASTE�THE� ICONS�
STRAIGHT�ON�TOP�OF�YOUR� IMAGE�� *F�YOU�
ONLY�WANT�TO�STORE�ONE�SCREEN
�THEN�
WHY�NOT�JUST�USE�THE��&(, �4PACK�
AND�6NPACK�COMMANDS�TO�PACK
�
STORE�AND� THEN� RETRIEVE�THE� IMAGE 

SIZE��"LL� YOU�WOULD�THEREFORE�NEED� IS�
A�DIMENSIONAL� ARRAY�CREATED� USING�
%IM�.AZE%ATA	���
���
�� 1OSITION�
�
��WITHIN� THE�MAZE�WOULD�THEREFORE�
BE�HELD�WITHIN� THE�ARRAY�AT�POSITIONS�
�
��� �DON�T�FORGET�THAT�THE� ARRAY�
ACTUALLY�STARTS� AT���AND� NOT��
� SO� IT�S�
NECESSARY�TO�DEDUCT���
FROM�BOTH� THE�9�AND�:�
POSITIONS�TO�FIND�THE�
DATA�WITHIN� THE� ARRAY�

4O�HOW�DO�YOU�GO�
ABOUT�DRAWING�THE��%�
DISPLAY �8ELL
� THIS� IS�
JUST�AS�EASY��"LL�YOU�
DO� IS�DRAW�UP�A�SET�OF�
ICONS�WHICH� REPRESENT�
EACH� BLOCK�AS� IT�WOULD�
BE�VIEWED� IN� SOLID��%�
5HIS� INVARIABLY�TAKES�A�
BIT�OF�PLAYING�AROUND�
TO�GET� RIGHT�� �PROBABLY�
THE� BEST�APPROACH�TO�
DRAW�UP�A��%�GRID� LIKE�
THE�ONE�SHOWN�ON� THE�
FOLLOWING�PAGE��:OU�
CAN�THEN�CUT�OUT�EACH

SECTION� AND�DRAW� IT� IN� AS�A� SOLID�
OBJECT�� "LL� THESE�WALL� PARTS�CAN� THEN�
BE�SAVED�TO�DISK
� CUT�OUT�WITHIN� THE�
�&(,�, B D;F7 � � 6 ;FA D�3@ F;�SAVED�AS�AN�
ICON� BANK�

5O�DRAW�THE��%�GRID
�YOU�JUST�
INTERROGATE�THE�MAP�DATA�ARRAY�TO�FIND

"S�THEY�SAY�IN�TRUE�� >G 7 �) 7 F7 D �FASHION
� HERE�S�ONE� *�
CREATED�EARLIER��"LTHOUGH�THE�WALL�GRAPHICS�ARE�
CURRENTLY�A� LITTLE � BASIC
� YOU�COULD�QUITE�EASILY�ADD�A�
BRICK�WORK�EFFECT�TO�EACH� ICON�WITHIN�� ) 3 ;@ F

�)+/��#+*5��1*0
0K�LUVVIES
�SO�YOU�SAY�YOUiVE�GOT�A�PROBLEM�WITH���804 �8ILL�YOU�DO�
SOMETHING�FOR�ME�LUVVIE �8ILL�YOU�PLEASE �8HAT�*�WANT�YOU�TO�DO�IS�TO�PUT�
PEN�TO�PAPER�AND�WRITE�TO�THAT�NICE�+ASON�)OLBORN�ON�"MIGA�4HOPPER�� %ONiT�
WORRY
� HEiS�A�VERY�UNDERSTANDING�CHAP�WHO�CAN�HELP�W ITH�VIRTUALLY�EVERY�
ASPECT�OF��#%) �CODING��8ILL�YOU�DO�THAT�FOR�ME� LUVVIE �4END�YOUR�
PROBLEMATIC�PROSE�TO�

+ASON� h$LARE�3AYNERi�)OLBORN
��#%) ��4C:?> ��"MIGA�4HOPPER
�'UTURE�
1UBLISHING�-TD
� ���.ONMOUTH�4TREET
�#ATH�#"���#8�
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"S�THE�GREAT�$HINESE�PHILOSOPHERS�USED�TO�SAY
� A�PICTURE�TELLS�A�THOUSAND�WORDS�� �THIS�
THOUSAND�WORDS�OF�PIXELLISED�MASTERY�DEMONSTRATES�PERFECTLY�HOW�THE�DIMENSIONAL�ARRAY� IS�
TRANSFORMED� INTO�A��%�DISPLAY�ON�THE�PLAYERkS�UNSUSPECTING�SCREEN

OUT�WHICH�BLOCKS�ARE� EMPTY
�WHICH�
BLOCKS�CONTAIN�WALLS� AND�WHICH�
BLOCKS�CONTAIN�DOORS�� %OORS� ARE�A�
STRANGE�CASE�� �WHILE�THEY�ARE�
TECHNICALLY�THE�SAME�AS�WALKWAYS�	IN�
THAT�YOU� CAN�WALK�THROUGH�THEM

� THE�
�%�ENGINE�WHICH�CONSTRUCTS�THE�
DISPLAY�DRAWS�THEM�FIRST�AS�SOLID�
WALLS� AND� THEN� PASTES�THE�DOOR�
GRAPHIC�ON� TOP�OF�THE�WALL� ICONS


��.89;?@�5.1�@;�
?8;C�@52�0;12�

1;C:�/20.A?2�@52�
<8.E2>�C.?�

C56:6:4�.>;A:1�
@52����9.<�@;;�

=A6078E
�

THEREFORE�CREATING�THE� ILLUSION� OF�A�
DOOR�� $LEVER�REALLY�

0F�COURSE� IT�WOULD� BE� RIDICULOUS�
TO�DRAW�EACH� AND�EVERY�BLOCK�WITHIN�
THE�GRID� 	AFTER�ALL
� A�����BY�����GRID�
WILL� CONTAIN� ��
����POSSIBLE�BLOCK�
POSITIONS

� SO�YOU� NEED�TO�DRAW�ONLY�
THOSE�BLOCKS�THAT�ARE�ACTUALLY�VISIBLE�

"S�YOU�CAN�SEE�FROM�THE�DIAGRAM�
ELSEWHERE�ON�THIS� PAGE
� IN� TOTAL� ONLY�
���BLOCKS�ARE�ACTUALLY�DRAWN�� FIVE�AT�
THE�BACK
� THEN�ANOTHER�FIVE
� THEN�
ANOTHER�THREE�AND�FINALLY�TWO�AT�
EITHER�SIDE�OF�THE�PLAYERkS� POSITION��
/OT�ALL� THESE�BLOCKS�WILL� BE�DIRECTLY�
VISIBLE�� �SOME�WILL� BE�HIDDEN�BY�
OTHER�BLOCKS�APPEARING�NEARER�TO�THE�
PLAYERkS� POSITION��5O�CONSTRUCT�A�
REALISTIC��%�DISPLAY
� THE�PLOTTING�OF�
WALL�GRAPHIC� ICONS�MUST�THEREFORE�
START� IN� THE�DISTANCE�AND�THEN�MOVE�
FORWARD�� *F�AN� ICON� IS�DRAWN�OVER�THE�
TOP�OF�ANOTHER� ICON
� THEN�THATkS�THE�
WAY� IT�GOES�

:OU�COULD� SPEED� UP�
YOUR�DRAWING�ROUTINE�BY�
WRITING�A�PIECE�OF�CODE�THAT�
INSTRUCTS�THE��%�ENGINE�TO�
ONLY�DRAW�THOSE�BLOCKS�THAT�
ARE�VISIBLE
� BUT�THE�CODE�
REQUIRED�TO�DO�THIS�TENDS�TO�
SLOW�SCREEN� UPDATE�STILL�
FURTHER�� *�VE�MANAGED�TO�GET�
A�VERY�PLAYABLE��A:42;:�
!.?@2>�CLONE� UP�AND�
RUNNING�USING�THE�TECHNIQUE�
COVERED� IN�THE� LAST�
PARAGRAPH�AND� *�CAN�ASSURE�
YOU�THAT� ITkS�VERY�QUICK�
INDEED�� �BECAUSE��!#&�
USES�THE�"MIGAkS�BLITTER�
CHIP�TO�PLOT�THESE� ICONS
�
IT�S�CAPABLE�OF�DRAWING�ALL�
���WALL� BLOCK� ICONS� IN�JUST
�� FRAMES��"ND
� AS�ANY�
GAMES�PROGRAMMER�WILL� TELL�
YOU
� THAT�S�MORE�THAN�
ENOUGH�� *N� FACT
� IT�S�SO�
QUICK�THAT� *� ALMOST�HAD�TO�
SLOW�THE�CODE�DOWN�
BECAUSE�THE� PLAYER�WAS�
WHIZZING�AROUND� THE��%�
MAP�TOO�QUICKLY�

��

�� ��� 
��

)OWEVER
� DRAWING�THE��%�DISPLAY� IS�
ONLY�HALF�THE� BATTLE�� 6NLIKE�THE�SIMPLE�
MAZE�GAMES�THAT�WE�COVERED�TWO�
ISSUES�AGO
� THE� PLAYER�DOESNkT �JUST

MOVE�UP
�DOWN
� LEFT�AND� RIGHT��+UST�
LIKE� IN�THE� REAL�WORLD
� A� �%�GAME�
MUST�ALSO�HANDLE� A�BEARING�DIRECTION
� �THAT� IS
� THE�DIRECTION� THE� PLAYER� IS�
FACING� IN��5O� KEEP�THINGS�NICE�AND�
SIMPLE
� ALL�WE�NEED� ARE�FOUR�
BEARINGS�� NORTH
� SOUTH
� EAST�AND�
WEST��"S�YOUkLL� NO�DOUBT�APPRECIATE
�
TAKING�ACCOUNT�OF�THE� PLAYERkS�
BEARING� INTRODUCES�ANOTHER�PROBLEM��
5O�DEMONSTRATE�THIS� PROBLEM
�
CONSIDER�THE�FOLLOWING��8ILL� A� PLAYER�
THAT� IS�FACING�NORTH�MOVE� IN�THE�SAME�
DIRECTION� AS�A� PLAYER�THAT�IS�FACING�
SOUTH�WHEN�THAT�PLAYER�CHOOSES�TO�
GO�FORWARD �0F�COURSE� NOT�� #ECAUSE

THE�ACTION� OF�MOVING�FORWARD�
DEPENDS�ENTIRELY�UPON�WHERE�YOU� ARE�
FACING
� A�MOVE�FORWARD� IN�A� SOUTHERLY�
DIRECTION�WILL� PRODUCE�EXACTLY�THE�
OPPOSITE�EFFECT�TO�A�FORWARD�
MOVEMENT� IN�A�NORTHERLY�DIRECTION�

5O�HANDLE�THIS
�YOU� NEED�TO�
CREATE�ANOTHER�DIMENSIONAL� ARRAY�TO�
HOLD� ANOTHER�SET�OF�CO�ORDINATES��
5HESE�DICTATE�THE�DIRECTION� OF�
MOVEMENT�ACCORDING�TO�THE�PLAYER�S�
BEARING�� 'OR�EXAMPLE
� TO�MOVE�
FORWARD� A�PLAYER�FACING�NORTH
� THE�:�
	UP�AND�DOWN
�CO�ORDINATE�WOULD�BE�
DECREMENTED� 	PRESUMING�THAT�
POSITION� �
�� IS� NORTH�OF�POSITION��
�
�
WHILST�THE�9�	LEFT�AND� RIGHT
�COd
ORDINATE�WOULD� REMAIN� UNCHANGED�
5O�CARRY�OUT�THE�SAME�OPERATION� IN�A�
SOUTHERLY�DIRECTION
� THE�:�CO�ORDINATE�
WOULD� BE� INCREMENTED
�THEREFORE�
CREATING�THE�OPPOSITE� 	BUT�TECHNICALLY�
CORRECT
�EFFECT�

#ELIEVE� IT�OR�NOT
� BUT�YOU� NOW�
KNOW�EVERYTHING�YOU� NEED� TO�WRITE�A�
VERY�SIMPLE��A:42;:�!.?@2>�CLONE��
0,
� IT kS�STILL�TECHNICALLY�NOT�A�GAME
�
WHICH� IS�WHY�WE�LL� BE�TAKING� IT�ONE�
STEP�FURTHER�NEXT�MONTH� BY�COVERING�
THE�PROGRAMMING�TECHNIQUES�NEEDED�
TO�GET�MONSTERS� ROAMING�AROUND�OUR�
�%�DISPLAY��8E�MIGHT�EVEN�CHUCK� IN

A�FEW�STATIC�OBJECTS�TO�BE�PICKED� UP�
AND�CARRIED�AROUND� BY�THE�PLAYER
� AND�
DISCUSS�THE�SUBJECT�OF�HANDLING�
LOCKED�DOORS�

8ITH� ALL� THIS� KNOWLEDGE� UNDER�
YOUR�BELT
� THERE�S�NO�REASON�WHY�YOU�
WONkT�BE�ABLE�TO�CHURN�OUT��A:42;:

�			B63@3�A�<=�
@3/A=<�E6G�G=C�
E=<�B�03�/0:3�B=�

16C@<�=CB�
�C<53=<�#/AB3@�
1:=<3A�/B�/�@/B3�=4�

9<=BA��

!.?@2>�CLONES�AT�A� RATE�OF�KNOTS�� "ND�
IF�YOU�MANAGE�TO�GET�ONE�ON�THE�
MARKET
� PLEASE�DONkT�FORGET�ME�� �*�LL�
EXPECT�A�NICE� ROYALTIES�CHECK�FROM�
EVERY�GAME�BASED� AROUND�MY�CODE��
	*kM�JOKING�OF�COURSE�� �THOUGH�YOU�
CAN�TAKE�ME�SERIOUSLY�IF�YOU�RE�
FEELING�GENEROUS�


)EREkS�JUST�ONE�OF�THE�THREE�%1AINT�SCREENS�WHICH�HAD�TO�BE�DRAWN�UP�TO�HOLD�
ALL� THE� ICONS�REQUIRED�FOR�MY�GAME�� &ACH�AND�EVERY�BLOCK�YOU�SEE�HERE�WAS�
THEN�CUT�OUT�AND�STORED�AS�AN�".04�ICON

5&�2�1�',�12-0#�$-0�7-3�,#62�+-,2&



0,
�0,
� *� KNOW�THAT�THEREkS�STILL�NO�".04�'OR�#EGINNERS�SECTION� IN�THIS�
MONTHkS�COLUMN
� BUT� *� FULLY�INTEND�TO�CORRECT�THAT�NEXT�MONTH�WITH�A�
WHOPPER�OF�A�SECTION�DEDICATED�ENTIRELY�TO�ALL�YOU�TRAINEE�".04�CODERS��
'OR�THE�MORE�EXPERIENCED
� *kLL� BE�CONTINUING�MY�LOOK�AT�WRITING�%UNGEON�
.ASTER�CLONES�BY�ADDING�MONSTERS
� OBJECTS�AND�DOORS��"ND�AS� IF�ALL� THIS�
EXCITING�STUFF�WASNkT �ENOUGH�� *�LL� BE�BRINGING�YOU�ANOTHER�HEALTHY�BEVY�OF�
NEWS�AND�JUICY�GOSSIP�FROM�THE�WORLD�OF�".04��$AN�YOU�BEAR�THE�WAIT 
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 ? - 5�>� 5HERE�ARE� THREE�NAIN� OPTIONS� NFIEN� DECIDING� ON� THE�LAGOTRL�OF� GOOR�BOARD
� SOBJECT�BASED\

46#+&$5�#64&%
0N�A�SUBJECT� BASED�BOARD�ALL� ACTIONS� ASSOCIATED�)ITH�A�PARTICULAR�SUBJECT�AREA�ARE� GRJ�
VIA�A�SINGLE� FI)L(FI�#+1*�� 5HERE�WOULD� BE� CORRESPONDING�NENAS� FOR�OTHER�AREAS
� 1$
� '&6

6!������!& %$
C63;�D<B�<?23?��757A/�)<?2C<?A6� �<� <D2 �, ?B5G?BD9

#�/0!%*!.�+,0%��(�)+1/!

 %#%0��3+. 3+.0$
%IGITA�S�ACCLAIMED�0 AD6I A DF: �WORD�
PROCESSING�PACKAGE�WAS�FIRST� REVIEWED� IN�
ISSUE��
�WHEN�JE FF�8ALKER�SAID�� j )EAVENS
�
THERE�S�SO�MUCH�TO�THE�PACKAGE�k�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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%�(��F �
5HIS�MOUSE�SOLVES�ALL�
OF�THOSE�STICKING�
TRACKBALL�PROBLEMS�� �IT�
DOESNiT �HAVE�ONE�
*NSTEAD� IT�USES�SOLID�
STATE�TECHNOLOGY�FOR�
TROUBLE�FREE�OPERATION�
&'���� %'��'

#:LM>BG>K V��
�� #%*(�
+IMB<:E�)HNL>
��(�'�&)�%$ &'��� %'��'
�HGG><MBHGL�%GM>K=B:E�
)�����FH=>F
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�

V���
��� �+**�%*0

��(�'�&)�%$�
, )(� '�# �*@8B256

%�(� �F �
5HIS�EXCELLENT�
EXPANSION�FOR�THE�
"����WILL�TAKE�YOUR�
COMPUTER�UP�TO�
�.B�� *T�HAS�A�
BATTERY�BACKED�UP
CLOCK�AND� FOLLOWS�$OMMODOREiS�GUIDELINES

.�)�1,#.� !�3%0$� �(+�'�

$51* �%� )+ !)� , �
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��:OUiLL� ALSO�NEED�SERIAL�CABLE�
AND�COMMS�SOFTWARE�TO�GET�STARTED�

$+)!����+1*0/� �
%�(��F � 

,EEP�COMPLETE�TRACK�OF�YOUR�
ACCOUNTS�WITH�YOUR�"MIGA�
AND�)OME�"CCOUNTS����8ITH�
%IGITAiS�UNIQUE�)UMAN�
*NTERFACE�1ROTOCOL
� FINANCE�
CONTROL� COULDN�T�BE�EASIER�
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:O�� �SAMPLE�THE�ACTION�
5ECHNOSOUND�5URBO�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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."45&3*/(�".*("%04���70-6.&���#:�."3,�4.*%%:�"/%�#36$&�4.*5)�� �#36$&�
4.*5)�#00,4
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�
."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�"MIGAkS�OPERATING�SYSTEM�IN�YOUR�OWN�PROGRAMS�
-EARN� HOW�TO�CREATE�EFFICIENT
� OPERATING�SYSTEM�LEGAL� CODE�AND�TO�UTILISE�THE�FULL�
POWER�OF�*NTUITION�
."45&3*/(�".*("�13*/5&34�#:�30#*/�#6350/�� �#36$&�4.*5)�#00,4�
+UST�ABOUT�EVERYONE�HAS�PROBLEMS�WITH�PRINTERS�AND�THE�"MIGA��#UT�NOW
� NO�
MATTER�WHAT�YOUR�SET�UP�� �DOT�MATRIX
� BUBBLE�JET�OR�LASER�� �YOU�LL� LEARN� HOW�TO�GET�
THE�HARDCOPY�RESULTS�YOU�WANT�WITH�!.?@2>6:4��964.�$>6:@2>?	
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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� '2>96:.@;>�
�STYLE�EFFECTS��
"ND
�OF�COURSE
�THEREkS��28AD2�$.6:@I? �ACCLAIMED�ANIMATION� SYSTEM�

//��
*63�03AB��;75/�>/7<B7<5�>/19/53�8CAB�5=B�
03BB3@��-7B6�/�6=AB�=4�43/BC@3A�/B�G=C@�
27A>=A/:B��G=C�::�1@3/B3�;/AB3@>7313A
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�� 1&1712
+�12#0',%��+'%��.0',2#01 W��
�� 1&.0',2 1�4#�W�� .*31�$0##�"'1)

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

#�����
�3B�G=C@�/11=C<BA�7<�=@23@�
E7B6��C@=>@3AA�)=4BE/@3�A�
+ EJ E � - B B E ? A � � �/�C<7?C3A�/::J
7<�=<3�>/19/53�4=@�B63�
A;/::�0CA7<3AA�>3@A=<
. INI�0FFICE�HAS�EVERYTHING�THE�UP�AND�COMING�ENTREPRENEUR�NEEDS�
TO�KEEP�AHEAD�IN�THE�BUSY�WORLD�OF�BUSINESS�� *T�INCLUDES�A�WORD�
PROCESSOR
� SPREADSHEET
�DATABASE
�GRAPH�PLOTTING�FACILITIES�AND�A�
COLLECTION�OF�DISK�UTILITIES
� ALL� PRESENTED�WITH�AN�ATTRACTIVE
�EASY�TO�
USE� INTERFACE�
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5HE�,$4�EMULATOR�IS�AVAILABLE�AS�A�TRAPDOOR�EXPANSION�FOR�THE�"����AND�
"����1LUS
� OR�W ITH�A�PLUG�IN�CARD�FOR�THE�"�����"�����"�����SERIES�� *T�
COMES�WITH��.B�OF�EXTRA�MEMORY
�TOO
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�2BH��=?B�RETAINS�ALL�THE�FEATURES�THAT�HAVE�MADE��#%) �SO�POPULAR�� �EASY�SUPPORT�FOR�GRAPHICS
�SOUND�AND�
SO�ON�� �BUT�MAKES�THE�TASK�OF�PROGRAMMING�SO�MUCH�EASIER�FOR�THE�BEGINNER�WITH�ON�LINE�HELP
�TUTORIALS�PLUS�
MUCH�MORE�
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".04�IS�ONE�OF�THE�BEST�IMPLEMENTATIONS�OF�
#ASIC�AVAILABLE�FOR�THE�"MIGA��8ITH� IT�
INCREDIBLE�VISUAL�AND�AUDIO�EFFECTS�ARE�
ACHIEVABLE��"ND�WHEN�USED� IN�CONJUNCTION�WITH�
THE�$OMPILER�AND�".04��%�THE�POSSIBILITIES�
ARE� LIMITLESS�

�
������������������	�������
����������������
���
� � # 7 B � � GK�� � ��GG� :OU�NEED�THIS�ADAPTOR�TO�PLUG�A�1OWER1$�#OARD� INTO� ��(�'�&)�%$11 1 1 1 1 1 1 1 1 1 &'���� %'��'
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�.B� "���� VERSION� ����� COMPLETE�
WITH� LEADS
�P�S�U��ETC�

0/-:�_�������
"BOVE�WITH��.B�3AM�_������

�.B�"����COMPLETE�WITH� LEADS
�P�S�U��
ETC�
1-64��� :&"34�0/�4*5&�."*/5&/"/$&

0/-:�_������
"BOVE�8ITH��.B�3AM�	&XPANSION�INCLUDES�CLOCK


_������
5)&�8*-%
�5)&�8&*3%���5)&�8*$,&%
"����7ALUE�1ACK�FROM�$OMMODORE�
INCLUDES�%ELUXE�1AINT�***
� 'ORMULA���
(RAND�1RIX
�1UTTY�AND�1USHOVER�

1-64��� :&"34�0/�4*5&�."*/5&/"/$&
0/-:�_������

"BOVE�WITH��.B�3AM�	&XPANSION�INCLUDES�DOCK

_������

�.B�"����WITH���.B�)ARD�%RIVE�
1-64��� :&"34�0/�4*5&�."*/5&/"/$&

0/-:�_������
"BOVE�WITH��.B�3AM�_������

&1*$�-"/(6"(&�1"$,
"���)%�7ALUE�1ACK�FROM�$OMMODORE�
INCLUDES�%ELUXE�1AINT�***
�&PIC
�.YTH
�

3OME�AND�5RIVIAL�1URSUIT�
1-64� �� :&"34�0/�4*5&�."*/5&/"/$&

0/-:�_������
"BOVE�WITH��.B�3AM�	&XPANSION�INCLUDES�CLOCK
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�.B� "����W ITH � BUILT�IN� ��.B� )ARD�
%RIVE��$OMPLETE�WITH�LEADS
�ETC�
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"BOVE�WITH��.B�3AM�	&XPANSION�INCLUDES�CLOCK


_������

�&" ���


	 8 I IM � ��\

�&" ���




�&" ����


-ATEST� �.B� ����� VERSION� COMPLETE�
W ITH � MOUSE
� LEADS
� ETC�� 	REQUIRES�
MODULATOR�FOR�57�USE


0/-:�_������
�����)0.&�"$$06/54�1"$,

"S�ABOVE�PLUS�5HE�8ORKS�� �1LATINUM�
&DITION
�)OME�"CCOUNTS
�5OKI
�&LF
�

1UZZNIC���%1AINT�***

0/-:�_������

-ATEST� 7�
� ��.)Z
� �.B� 3AM
� ��.B�
)ARD�%RIVE
�������'LOPPY�
$OMPLETE� W ITH� 8ORDWORTH� ���� AND�
"MISA�7ISION�
1-64��� :&"34�0/�4*5&�."*/5&/"/$&

0/-:�_�������
"BOVE�WITH����.B�%RIVE

_�������

/EW� MULTI�MEDIA� SYSTEM� �.B� 3AM
�
��.B�)%
�"MISA%04���
1-64��� :&"34�0/�4*5&�."*/5&/"/$&

0/-:�_�������
"BOVE�WITH� ���.B�%RIVE

_�������

$%�%RIVE�FOR�"����"�����
4UPER�LOW�PRICE���

0/-:�_������

$%57�COMPLETE�WITH�INFRA�RED� REMOTE
�
LEADS
�ETC�

0/-:�_������
$%57�.6-5*.&%*"�1"$,

"S�ABOVE�PLUS�KEYBOARD
� INFRA�RED�
MOUSE
����l�DRIVE
�8ORKBENCH�%ISKS
�

8ELCOME�$%

0/-:�_������

3EPUTATION�SPEAKS�FOR�ITSELF

0/-:� �����

4OLID�%RIVE�WITH�ANTI�CLICK

0/-:�_�����

/EW� SUPERSLIM� DRIVE� NOW�W ITH� ANTId
CLICK���VIRUS�CHECKER

0/-:�_�����

8ITH�ANTI�CLICK
�VIRUS�CHECKER�AND�BUILT�
IN�BLITZ�COPIER

0/-:�_�����

���.ES�)ARD�%RIVE����������������� _������
���.ES�)ARD�%RIVE����������������� _������
����.EG�)ARD�%RIVE��������������� _������
"DDITIONAL��.B�3AM�FOR�ABOVE��_������
"DDITIONAL��.B�3AM�FOR�ABOVE��_������
"DDITIONAL��.B�3AM�FOR�ABOVE��_�����

���.ES�$OMBO�����������������������_������
���.ES�$OMBO�����������������������_������
����.ES�$OMBO�������������������� _������
����.ES�$OMBO�������������������� _������

���.ES�INTERNAL�����������������������_������
���.ES�INTERNAL�����������������������_������
����.ES�INTERNAL�������������������� _������
3AM� UPSRADES� AVAILABLE� FO R� "����
$OMBO�AND� )$�� INTERNAL� � � 1HONE� FOR�
DETAILS�

' � �
E C E N

FSIISTASSRT�

57�. ON ITO R� COMPLETE� W ITH � REMOTE�
CONTROL���SLEEPTIMER

0/-:�_������
"MISA�CABLE�FOR�ABOVE� B � � � �

4IMPLY� THE� BEST�VALUE� STEREO� COLOUR�
MONITOR�� 6,� MODEL� COMPLETE� WITH� ��
YEARS�ON�SITE�MAINTENANCE�

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_����
-OTUS�5URBO�$HALIENSE���_�����

	WHEN�BOUSHT�WITH�����


$OMMODORES� OFFICIAL� STEREO� COLOUR�
MONITOR�FOR�THE�"MISA�

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_����

���� 47("� CO LOU R� M ON ITO R� ���� %OT�
1ITCH

"�.645�'03�"���������

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_����

���� .ULTISCAN� 47("� COLOUR�MONITOR�
����%OT�1ITCH

0/-:�_������
"MISA�CABLE�FOR�ABOVE�_����

"��$OPY�)OLDER��������������������������_����
����.ONITOR�%UST�$OVER��������������_����
�������4CREEN�'ILTER���������������������_����
����5ILT���4WIVEL�4TAND���������������� _����
7IEW�$ENTRE�.ONITOR�4TAND����� _�����
7IEW�$ENTRE�$ONTROL�$ENTRE����� _�����
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"���� ��	�.EG�NO�$LOCK�������������_�����
"��������.ES�WITH�$LOCK����������_�����
"����1LUS��� .EG�&XPANSION�
	UPGRADES�"����1LUS�TO���.EG
_������
"������ .EG�&XPANSION

NO�$LOCK���������������������������������_�����
"������ .EG�&XPANSION

WITH�$LOCK����������������������������� _�����

,EYBOARD�3OM�4HARER�������������� _�����
,EYBOARD�4WITCHABLE�3OM

4HARER������������������������������������_�����
,ICKSTART�����3OM����������������������_�����
,ICKSTART������3OM������������������� _�����

��1IN�.ONO
� �������$14

"40".+�)�.�*�1-$.�!"/
.ADE� BY� 1OWER� $OMPUTING�
&XPANDABLE� UP� TO� �� .EG
� FULLY� AUTO��
CONFIG�WITH� THRU�PORT�� 4UITABLE� FOR�ANY�
"����"����
��.EG�3AM�#OARD��������������������_������
��.EG�3AM�#OARD������������������� _������
��.EG�3AM�#OARD��������������������_������

$*"�����"������������������������������������_����
4UPER�%ENISE����������������������������� _�����
'ATTER�"GNES�����"����������������� _�����

P M W
) �+ . )�. 66. )

5�7��.ODULATOR��������������������������� _�����
3EPLACEMENT�1OWER�4UPPLY���� _�����
3EPLACEMENT�*NTERNAL�%RIVE����� _�����
3EPLACEMENT�2UALITY�.OUSE������ _����
.OUSE�+OYSTICK�4WITCHER

#OX�6NIT������������������������������������_����

�*&$�� 1/0,*� %&-/

"//"+0&�)�/-�."/

0/-:�_���
��

) ����� ,),1.
��1IN�$OLOUR
� �������$14

0/-:�_������

) �������
���1IN�.ONO
� �������$14

0/-:�_������

) ����� ,),1.
��1IN�$OLOUR
� �������$14

0/-:�_������

) ������
���1IN�.ONO
� �������$14

0/-:�_������

/'����&+('"0
5RUE�-2�1RINTER
� ����$14

0/-:�_������

) �������
���1IN�.ONO
��������$14

0/-:�_������

) �������� ,),1.
���1IN�$OLOUR
��������$14

0/-:�_������

���!

��1IN�.ONO
��������$14�
��YEAR�GUARANTEE

0/-:�_������

/3&#0��
��1IN�.ONO�WITH�COLOUR�OPTION
�
�������$14�
��YEAR�GUARANTEE

0/-:�_������
$OLOUR�VERSION _������

/3&#0����
���1IN�.ONO�WITH�COLOUR�OPTION
�
�������$14�
��YEAR�GUARANTEE

0/-:�_������

/3&#0����� ,),1.
���1IN�$OLOUR
� �������$14�
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�
�������$14�
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m �"MIGA�TO�1RINTER�$ABLE
m �����SHEETS�CONTINUOUS�PAPER
m �6NIVERSAL�PRINTER�STAND
m �1RINTER�DRIVER�DISK

0/-:�_����
WHEN�PURCHASED�WITH�PRINTER
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47����+6/*03�563#0�
��MICRO�SWITCHES
�TWIN�FIRE���_�����
47����461&3$)"3(&3�
��MICRO�SWITCHES
�AUTOFIRE� ��_�
���
47����+&5'*()5&3�
��M�S
�PILOT�SRIP
�AUTO
�4�.���_�����
47����461&3#0"3%�
���M�S
�STOPWATCH
�VARIABLE
"�'
�4�.������������������������������_�����
47����'0051&%"-
*DEAL�FOR�'LYING�%RIVING������� _�����
47����.&("45"3
4TEEL�4HAFT
���M�S
�"�'
�4�.�_�����
47����50145"3
��M�S
�1ISTOL�(RIP
�)EAVY
%UTY������������������������������������ _�����

�('�0�%%�
 �*."�$,!(-
26*$,4)05��
#ASIC�-EAF�4WITCH�����������������_����
26*$,4)05��
1ISTOL�(RIP�� �$LASSIC��������������_����
26*$,4)05���563#0
.ICROSWITCH�VERSION�������������_����
"1"$)&
-EAF�SWITCH
�1ISTOL�( RIP ������� _����
1:5)0/��.
4UPER�1ISTOL�(RIP�WITH�M�S����_����

���4&/4*#-&�40$$&3���� ���� _�����

���.0/,&:�*4-"/%���� ���� _�����
���164)07&3�������������� ���� _�����
��� '03.6-"��� (1������ ���� _�����
���13&.*&3&���������������� ���� _�����
���#&"45�***������������������ ���� _�����
���%6/&���������������������� ���� _�����
����"%%".4�'".*-:���� ���� _�����
���� '"-$0/������������������ ���� _�����
����."/��65%��������������� ������ _����
����1("�5063������������� ���� _�����
����5&".�46;6,*���������� ������ _����
����(3")".�5":-034������ _�����
����8*;;,*%������������������ ���� _�����
����&41"/"�(".&4���� ���� _�����
���41"$&�$364"%&����� ���� _�����
����$00-�$30$�58*/4� ���� _�����
����453*,&3������������������� _�����

��.��-"('�%

������,�����",$,

# + +
"WARD� WINNING� 1OWER� 4CANNER�
WITH�LATEST�VERSION�����SOFTWARE��
&XTRA� VA LUE� PACK� ��� *NCLUDES�
8 ORDWORTH � 7����� 8 ORD��
PROCESSING� 1ACKAGE� 	331�
_������

0/-:���������������������

&XTRA�VALUE�PACK����4AME�4CANNER�
INCLUDING� 1AINT� 1ACK� COMPRISING�
%ELUXE�1AINT���AND�1HOTON�1AINT���
	331�_������

0/-:����������������������������

$OLOUR� 4CANNER� AVAILABLE� W ITH �
EITHER�OF�ABOVE�PACKS
0 / -: ��������������� ��������_ � � � � � �

&.,"�
.USIC�9�+UNIOR����������������������_����
.USIC�9�7ERS���������������������_�����
1RO�.IDI���1ORT�*NTERFACE�����_������
3OMBO�.EGAMIX���������������� _�����
(71�4OUND�4TUDIO _�����

/"��(
4CALA����@@@@@@@@@@@@@@@ _�����
4CALA�1ROFESSIONAL������������_������
5AKE���	/EW�ENHANCED�VERS
��_�����
7IDI�"MIGA��� �������������������� _�����
7IDI�"MIGA� �����.EGAMIX����_������
3OCGEN�������������������������������_�����
3OCGEN�1LUS����������������������_������
3OCGEN�3OCKEY�����������������_������

%ELUXE�1AINT�**�����������������������_����
%ELUXE�1AINT�***��������������������� _����
%ELUXE�1AINT�*7������������������� _�����
4PRITZ�1AINT���������������������������_����
1HOTON�1AINT�������������������������_����
1HOTON�1AINT�� ��������������������� _����

# 1 8 # # 1 J & J E
,INDWORDS�7ERSION�������������_�����
'INAL�$OPY�� ����������������������� _�����
8ORDWORTH�7ERS����
	4PECIAL�1URCHASE
����������6�����
1AGESETTER�� ���������������������� _�����
1RO�1AGE�1ROFESSIONAL������ _������
4AXON�1UBLISHER���������������_������

9�$OPY�1ROFESSIONAL�����������_�����
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)ERE�IT�IS�� �THE�FINISHED�PRODUCT��5HE�MOUSE�PLUGS� INTO�ONE�OF�THE�SOCKETS�ON�
THE�BOX�TOP
� THE�JOYSTICK� INTO�THE�OTHER��5HE�BOXkS�PLUG�GOES�TO�THE�"MIGA

) EREkS�ANOTHER�EXCELLENT�
HARDWARE�PROJECT�THAT�YOU�
CAN�BUILD�WITH�THE�
MINIMUM�OF�FUSS�AND�

EXPENSE�� *T�S �A�DEVICE�THAT�ENABLES�
YOU�TO�PLUG�BOTH�A�JOYSTICK�AND�A�
MOUSE� INTO�THE�SAME�SOCKET�IN�YOUR�
"MIGA��5HE�UNIT�W ILL�AUTOMATICALLY�
SWITCH�BETWEEN�THE�MOUSE�AND�
JOYSTICK
�DEPENDING�ON�WHICH�ONE� IS�
CURRENTLY�BEING�USED�

5HE�PROJECT�COMES�FROM�4TEVE�
-EWIS
�WHO�WILL� BE�RECEIVING�_���FOR�
HIS�EFFORTS��4TEVE�RECKONS� IT�CAN�BE�
BUILT� IN�TWO�OR�THREE�HOURS
� BUT�HE�
ADVISES�THAT�YOU� PROCEED�WITH�
PATIENCE�TO�AVOID�CAUSING�DAMAGE�TO�
YOUR�MACHINE��5HE�TOTAL�COST�FOR�THE�
PROJECT
� INCLUDING�THE�BOX�IN�WHICH� IT�
IS� HOUSED
� IS�AROUND�_��

5HE�BASIC� IDEA� IS�TO�PREVENT�ALL�OF�
THAT� IRRITATING�MESSING�ABOUT�WITH�
PLUGS�THAT�OCCURS�WHEN�YOUkVE�HAD�
ENOUGH�OF�YOUR�WORD� PROCESSOR�AND�
DECIDE�A�QUICK�GAME�OF�+2:;:� ���IS�
JUST�WHAT�YOU� NEED�FOR�RELAXATION�
8ITH�4TEVEkS�DEVICE�YOU� CAN� HAVE�
BOTH�YOUR�JOYSTICK�AND�MOUSE�
PERMANENTLY�CONNECTED
� THUS�SAVING�
WEAR�AND�TEAR�ON�THEIR�PLUGS�AND�THE�
"MIGAkS�SOCKET�

5)&�#"4*$�13*/$*1-&
5HE�SWITCHER�CIRCUIT�CONSTANTLY�
RECEIVES� INPUT�FROM�BOTH�THE�MOUSE�
AND�JOYSTICK�� *T�MUST�DECIDE�WHICH�OF�
THESE�TWO�SIGNALS�TO�SEND� ON�TO�THE

"MIGA�� *T�DOES�THIS�BY�LOOKING�AT�THE�
JOYSTICK�SIGNAL�� *F�THE�JOYSTICK� IS�
CENTRED
� THEN� IT�IS�ASSUMED�NOT�TO�BE�
IN� USE�AND�THE�MOUSE�SIGNAL� IS�SENT�
TO�THE�"MIGA�� *F
�ON�THE�OTHER�HAND
�
THE�JOYSTICK� IS� IN� ANY�OTHER�POSITION�
BUT�THE�CENTRAL� ONE�THEN� ITS�SIGNAL� IS�
RELAYED�ON� INSTEAD�

)08�*5�803,4
5HE�COMPONENTS�THAT�DO�ALL�THE�WORK�
IN�THIS� PROJECT�ARE�TWO����SERIES� LOGIC�
DEVICES��5HE�FIRST�OF�THESE
� THE�
��-4���
� IS�A�QUAD
� TWO� IN�ONE
�
MULTIPLEXER��8HAT�THIS�BASICALLY�
MEANS� IS�THAT�IT�WILL�TAKE�TWO�SETS�OF�
FOUR�INPUTS
� AND�CHOOSE� BETWEEN�
THESE�TO�GIVE�ONE�SET�OF�FOUR�OUTPUTS��
5HE� INPUTS�ARE� LABELLED�"N�AND�#N
�
WHILE�THE�OUTPUTS�ARE� LABELLED�:N��
8HICH�OF�THE� SET�OF�INPUTS� IS�OUTPUT�
DEPENDS�ON� THE�SIGNAL�COMING�INTO�
THE�CHIPkS�4&-&$5�PIN�

5HE�FOUR�MOUSE�SIGNALS�7
�)
�72�
AND�)2�ARE�FED� INTO�THE�"� INPUT�PINS�
OF�THE�MULTIPLEXER
�WHILE�THE�JOYSTICK�
SIGNALS�61
�%08/
� -&'5�AND�3*()5�
ARE�FED� INTO�THE�#� INPUT�PINS��5HE�
CHIPkS�OUTPUT�PINS�ARE�CONNECTED�TO�
THE�JOYSTICK�SOCKET�ON�THE�COMPUTER�

5HE�SECOND� LOGIC�CHIP
� THE�
��-4��
� CONTAINS�TWO�"/%� LOGIC�
GATES��5HOSE�OF�YOU�WHO�PROGRAM�
SHOULD�BE�FAMILIAR�WITH�THE�WAY�IN�
WHICH�AN�"/%�GATE�WORKS�� *T�CONSISTS�
OF�A�VARIABLE�NUMBER�OF�INPUTS�AND�A�
SINGLE�OUTPUT��5HE�OUTPUT�SIGNAL� IS

� � - 4 � � �

4HOWN�HERE�ARE�THE�TWO����SERIES� LOGIC�CHIPS
� ALONG�WITH�THEIR�RESPECTIVE�PINd
OUTS��$ARE�MUST�BE�TAKEN�ESPECIALLY�WHEN�CONNECTING�THE�POWER�SUPPLY�PINS

5HE�CIRCUIT�FOR�THE�MOUSE�JOYSTICK�SWITCHER�IS� REALLY�VERY�SIMPLE
�WITH�ALL�THE�
COMPONENTS�FITTING �ON�TO�A�TINY�PIECE�OF�STRIPBOARD����	�
3*$3�23+&-

*67A�;=<B6�A�6/@2E/@3�>@=831B�
1=;3A�4@=;�)B3D3�"3E7A��E6=�
3F>:/7<A�6=E�B=�0C7:2�/<�
/CB=;/B71�;�CA3�8=GAB719�AE7B16�
4=@�C<23@�/�47D3@
ALWAYS� LOW�UNLESS�.88�OF�ITS� INPUTS�
ARE�HIGH
� IN�WHICH�CASE�THE�OUTPUT�
TOO�WILL� BE�HIGH��5HE���-4���
CONTAINS�TWO�"/%�GATES
� EACH�WITH�
FOUR�INPUTS�

5HE�FIRST�OF�THESE� IS�CONNECTED�TO�
THE�JOYSTICK�SIGNALS�� *TS�OUTPUT�WILL�
ONLY�BE�HIGH� IF�THE�61�SIGNAL� .:1�THE�
%08/�SIGNAL� .:1�THE�-&'5�SIGNAL�
.:1�THE�3*()5�SIGNAL� ARE�ALL� HIGH�
5HE�"MIGA�S�JOYSTICK�USES�AN�ACTIVE�
LOW�SYSTEM
�WHICH�MEANS�THAT�IF�THE�
JOYSTICK� IS�MOVED� LEFT�THEN�THE�-&'5

SIGNAL�WILL� BE� LOW
� AND�THE� REST�WILL� ALL�
BE�HIGH�

5HE�NET�RESULT�IS�THAT�THE�OUTPUT�
FROM�THE�"/%�GATE�WILL�ONLY�BE�HIGH� IF�
THE�JOYSTICK� IS� IN� ITS�CENTRE� POSITION�� �
WHEN� IT�IS� NOT� IN� USE��5HIS�OUTPUT� IS�
FED�TO�THE�4&-&$5�PIN�OF�THE�
MULTIPLEXER�CHIP��4O�WHEN�THE�
JOYSTICK�IS�CENTRED�THE�4&-&$5�SIGNAL�
WILL� BE�HIGH�AND�THE�MULTIPLEXER�WILL�
SEND�THE�MOUSE�SIGNALS�	OUTPUTS�"N
�
TO�THE�COMPUTER�� *F�THE�JOYSTICK� IS�
MOVED
�THEN�4&-&$5�WILL�GO� LOW�AND

-&5�4�#&�$"3&'6-�065�5)&3&
+UST�A�FEW�WORDS�OF�WARNING�BEFORE�YOU�EMBARK�ON�YOUR�VOYAGE�OF
ELECTRONIC�DISCOVERY�
o� %ISCONNECT�YOUR�MACHINE�FROM�THE�MAINS�THROUGHOUT�THIS�PROJECT�
o�"MIGA�4HOPPER�ACCEPTS�NO�RESPONSIBILITY�WHATSOEVER�FOR�DAMAGE�CAUSED�
BY�YOU�TO�YOUR�MACHINE�AS�A� RESULT�OF�FOLLOWING�THESE�INSTRUCTIONS�

o �$HIPS�ARE�STATIC�SENSITIVE
�SO�BE�SURE�TO�EARTH�YOURSELF�CORRECTLY�BEFORE�
TOUCHING�THEM�

o�$HIPS�ARE�HEAT�SENSITIVE
�SO�EXERCISE�EXTREME�CARE�WHEN�SOLDERING��%ONkT �
LET�THE�SOLDERING�IRON�TOUCH�THE�PINS�FOR�MORE�THAN�THREE�SECONDS�

".*("�4)011&3�o �*446&���� o �+"/6"3:� ����
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5O�COMPLETE�THE�PROJECT
�YOU�WILL�NEED�THE�FOLLOWING�ITEMS�
m�"�SOLDERING�IRON
�SOME�SOLDER
�AND�SOMETHING�TO�HOLD�COMPONENTS�WHILE�
YOU�ARE�WORKING�ON�THEM

m� "���-4���� LOGIC�DEVICE
m� "���-4���LOGIC�DEVICE
m�"�����
U'�CAPACITOR
m�"��,��X���4INGLE� *N�-INE�RESISTOR�ARRAY�AND�TWO��,��RESISTORS��
"LTERNATIVELY
�YOU�CAN�USE�����,��RESISTORS

m�5WO���WAY�%�TYPE�PLUGS
m� 0NE���WAY�%�TYPE�SOCKET
m� 0NE���WAY�COVER
m� ��CM�OF���WAY�MULTI�CORE�CABLE
m� "�SMALL�PLASTIC�BOX
m�"�SMALL�PIECE�OF�STRIPBOARD
m�4OME�NUTS�AND�BOLTS�FOR�THE�CASE

THE�MULTIPLEXER�WILL� SWITCH�TO�SENDING�
THE�COMPUTER�THE�FOUR�JOYSTICK�
SIGNALS� 	OUTPUTS�#N
�

5HE�OTHER�"/%�GATE�OF�THE�
��-4���CHIP� IS�USED�TO�COMBINE�THE�
FIRE�BUTTON�OF�THE�JOYSTICK�AND�THE�
MOUSEiS� LEFT�HAND�BUTTON�� 3EMEMBER�
THAT�A�HIGH� SIGNAL� MEANS�THAT�THE�
BUTTON�HAS�NOT�BEEN� PRESSED
� SO�THAT�
IF�EITHER�THE�MOUSE�OR�JOYSTICK�BUTTON�
IS� PRESSED
� THE�"/%�GATE�WILL�GIVE� A�
LOW� INPUT�� �WHICH�WILL� BE�THE�CORRECT�
SIGNAL�TO�SEND�TO�THE�COMPUTER�

5)&�/*55:�(3*55:
5HE�CIRCUIT�CAN�BE�FITTED�ON�TO�A�SMALL�
PIECE�OF�STRIPBOARD
� AROUND����BY

�
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��MM� IN� SIZE�� *T�S�BEST
�THOUGH� NOT�
ESSENTIAL
� TO�MOUNT�THE�CHIPS� IN� �$�
SOCKETS
� MAKING�THEM�EASIER�TO�
REPLACE� IF�THEY�ARE�FAULTY�

5HE�PINS�ON�THE�CHIPS�ARE�
NUMBERED� IN�AN�ANTI�CLOCKWISE�
DIRECTION
� BEGINNING�WITH� PIN� ��AT�THE�
TOP� LEFT�	THE�TOP�OF�THE�CHIP�BEING�
DENOTED� BY�A�DISTINCTIVE�CUT�OUT�NOTCH�
AT�THAT�END
�

5HE�TWO� LOGIC�CHIPS�GET�THEIR�
POWER�FROM�THE�%�TYPE�CONNECTORS�
�5HE�POSITIVE�SUPPLY�COMES�FROM�PIN��

ON�THE�%�TYPE�CONNECTORS
� AND�MUST�
GO�TO�PIN����ON�THE� ��-4����AND�PIN�
���ON�THE���-4���� 4IMILARLY
� THE�
GROUND� LINE�COMES�FROM�PIN���ON�THE�
%�TYPE�CONNECTORS�AND�MUST�GO�TO�PIN�
��OF�THE���-4����AND� PIN� ��OF�THE�
��-4����5HESE�CONNECTIONS�ARE�NOT�
SHOWN� IN�THE�CIRCUIT�DIAGRAM� 	BELOW
�
FOR�THE�SAKE�OF�CLARITY�

0NCE�THE� POWER�SUPPLY� IS� IN�
PLACE
� IT� IS� A�SIMPLE�MATTER�OF�
CONNECTING�THE�COMPONENTS�TOGETHER�
ACCORDING�TO�THE�CIRCUIT�DIAGRAM�
3EFER�TO�THE�DIAGRAMS�OF�THE�CHIPS�TO�
CLARIFY�WHICH�PINS�ARE�WHICH�

5HE� RESISTORS�ARE�USED�TO�PULL�THE�
INPUT�SIGNALS�HIGH�� *TiS�BEST�TO�USE�A�
4INGLE� *N�-INE� RESISTOR�NETWORK�FOR�THE�
EIGHT�MAIN� INPUT�SIGNALS�� )OWEVER
� IT�
IS� POSSIBLE�TO�USE�EIGHT�INDIVIDUAL�
RESISTORS
� BUT�THESE�WILL�TAKE�UP�MORE�
SPACE�AND�THE�STRIPBOARD�WILL�
CONSEQUENTLY�HAVE�TO�BE�A�BIT�BIGGER�
IN�ORDER�TO�ACCOMMODATE�THEM�

5&45*/(
�5&45*/(
0NCE�YOU�VE�COMPLETED�THE�
SOLDERING
� IT�S� A�GOOD� IDEA�TO�CHECK�
EVERYTHING�OVER�A�FEW�TIMES��"�
MISTAKE� IN�THE�WIRING�COULD� POSSIBLY�
DAMAGE�YOUR�COMPUTER�

"FTER�THAT�IT iS�TIME�TO�TEST� IT�
PROPERLY��.AKE�SURE�YOUR�COMPUTER�IS�
SWITCHED�OFF�� 1LUG�THE�CIRCUIT�INTO�THE�
+0:L�PORT�OF�THE�"MIGA
�AND�THE�
JOYSTICK�AND�MOUSE� INTO�THEIR�SOCKETS�
ON�THE�CIRCUIT�

/OW�SWITCH�ON�THE�"MIGA�AND�
BOOT�UP�WITH�8ORKBENCH�� *F�ANYTHING�
OUT�OF�THE�ORDINARY�HAPPENS�AT�THIS�
POINT
� SWITCH�OFF�YOUR�MACHINE�
IMMEDIATELY�AND�CHECK�THE�CIRCUIT�
ONCE�MORE�

0NCE�8ORKBENCH� HAS� LOADED�0,
�
CENTRE�THE�JOYSTICK�AND�CONFIRM�THAT�
THE�MOUSE�STILL� MOVES�THE�POINTER�
AROUND�THE�SCREEN�� /EXT
�MOVE�THE

JOYSTICK�AROUND�AND�MAKE�SURE�THAT�
THE�MOUSE�DOESNiT �MOVE�THE�POINTER�
WHILE�THE�JOYSTICK� IS� IN� ANY�POSITION�
BUT�THE�CENTRE�

/OW� LOAD�A� PROGRAM�THAT�NEEDS� A�
JOYSTICK�PLUGGED� INTO�+0:L�AND�CHECK�
THAT�THE�JOYSTICK�WORKS� PROPERLY�
WITHOUT� INTERFERENCE�FROM�THE�MOUSE��
8HEN�YOU� ARE�SURE�THAT�EVERYTHING� IS�
WORKING�ACCORDING�TO�PLAN
� ITiS�TIME�
TO�FIND�A� PLACE�TO�HOUSE�THE�CIRCUIT�

5)&�)064*/(�130#-&.
5HE�FINISHED�BOARD�CAN�EASILY�BE�
FITTED� INTO� A� SMALL� PLASTIC� BOX�� *T�
LOOKS� REASONABLY�ATTRACTIVE
� AND

HOLES�FOR�THE�CONNECTORS�CAN�BE�CUT�
IN� IT�WITH� RELATIVE�EASE�

"LTERNATIVELY
�YOU�COULD�TRY�FITTING�
THE�BOARD� INSIDE�YOUR�"MIGA�S�CASE��
#EAR�IN�MIND�THAT�DOING�SO�WILL�VOID�
YOUR�WARRANTY��"LSO
� THE�+0:L�
CONNECTOR�WILL� HAVE�TO�BE� REMOVED
�
AND�YOU�WILL� HAVE�TO�CUT�A�HOLE� IN�THE�
CASE� LARGE�ENOUGH�TO�ENABLE�EASY�
ACCESS�TO�BOTH� INPUT�CONNECTORS�

8ELL
�THATiS� ALL� IT�TAKES�� �A�FAIRLY�
SIMPLE� PROCEDURE
�WITH�SIMPLE� BUT�
HASSLE�FREE� RESULTS��5HEREiLL� BE�
ANOTHER�PROJECT�FOR�ALL�YOU� SOLDER�
ADDICTS�NEXT�MONTH�� 6NTIL� THEN
� KEEP�
THOSE� IDEAS�COMING� IN��$%

/!* �1/�5+1.� %5�,.+&!�0/
*F�YOUiVE�DESIGNED�AN�"MIGA�HARDWARE�PROJECT
�YOU�COULD�EARN�YOURSELF�_����
4END�US�DETAILS�	AS�AN�"4$**�FILE�ON�DISK�AND�WITH�A�PRINTED�COPY
�ALONG�
WITH�CLEAR�DIAGRAMS�AND�PHOTOGRAPHS��0NLY�BUILT�AND�TESTED�PROJECTS�WILL�BE�
CONSIDERED��4END�THEM�TO��%*:�)ARDWARE�1ROJECTS
��= :82�)9?@@6A�� 'UTURE�
1UBLISHING
����.ONMOUTH�4TREET
�#ATH�#"���#8�

5HIS� IS�THE�CIRCUIT�DIAGRAM�FOR�THE�MOUSE�JOYSTICK�SWITCHER��5HE�POWER�LINE�TO�THE�CHIPS�IS�NOT�SHOWN�TO�KEEP�THE�DIAGRAM�CLEAR
� ALTHOUGH� IT�MUST�BE�CONNECTED
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8"3/*/(��#EFORE�YOU�PURCHASE�A�MONITOR�MAKE�SURE�
IT�HAS�A�FULL�6,�SPECIFICATION��:OU�MIGHT�BE�BUYING�WHAT�
YOU�THINK�IS�A�SIMILAR�MONITOR�AT�A�LOWER�PRICE�BUT�IT �IS�
LIKELY�TO�BE�A��(3&:�� IMPORT��5HESE�MONITORS�DO�NOT�
COMPLY�WITH�#RITISH�SAFETY�STANDARDS�AND�ARE�NOT�COVERED�
BY�AN�OFFICIAL�WARRANTY
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3EPLACING� THE � FAMOUS� $OM P LE TE � $ O LO U R� 4 O LU TION
�
TH IS � NEW� PACKAGE� FROM � 30.#0 � IS� EVEN� B E TTE R

5HE� ULTIMATE� IOW� COST� CO LOUR� DIGITISER�� /O� FILTE RS � O R�
3(#�SP LITTE R� REQUIRED�� $OLOUR� IMAGES� CAN�BE� CAPTURED�
IN� LESS� THAN� A� SECOND
� MONCI� IMAGES� ARE� GRABBED� IN�
REAL� TIME�� '�ULLY� COMPATIBLE� W ITH� ANY� VIDEO� SOURCE�

*NCLUDES� M U LTITA SK ING � SO FTW A RE 
� CU T� �� PASTE� W ITH �
M ASK IN G 
� M U LT I F R A M E � S TO R E � W ITH � A N IM A TE D �
PLAYBACK
� COM POS ITE � O R � S�V IDEO� INPU T
� ����� )". �
SUPPO RT� �� MANY� M O RE � ADVANCED� FEA TURES
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5HIS�IS�A�LOW�COST���BIT��HIGH�SPEC
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ADDED� IN� REAL� TIME
�FULLY�MULTITASKING�AND�EASY� TO � USE�
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8E� RECOMMEND� ALL� 30.#0� PRODUCTS
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� 30.� SHARER�� 5HIS� HIGH�
QUA LITY� 30.� SHARER� FEATURES� A� FLEXIB LE� RIBBON �
CONNECTION� SO� THA T� I T �CAN� BE� POSITIONED�ANYWHERE�
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505"-� 7"-6&� 07&3 5HE� NEW� "MIGA� ���� USES� STATE�OF�THE�ART� �� p
SURFACE� MOUNT� TECHNOLOGY
� FOR�MAXIMUM� RELIABILITY� g �� ��
AND� FEATURES� A� �- � FLOPPY�DRIVE
� MOUSE
� 57�MODULATOR�AND�
SMART� CARD� SLOT� ALL� AS� STANDARD�� 5HE� INNOVATIVE� SMART� CARD� SLOT�
ACCEPTS� GAMES
� 30.� OR� 3".� CARDS� 	FROM� �.B� UP� TO� �.B
� AND� WILL� TAKE�
ADVANTAGE� OF� MANY� FUTURE� NEW� DEVELOPMENTS�� 5HE� VERY� LATEST� VERSION� OF� THE�
OPERATING� SYSTEM
� ,ICKSTART�8ORKBENCH�V����� IS� USED� IN� THE�"MIGA����� AND� ITS�
ENHANCED� CHIP� SET� FACILITIES� INCLUDE� IMPROVED� GRAPHICS� RESOLUTION
� INCREASED�
GENLOCK�SUPPORT�AND�THE�FACILITY�FOR�UP�TO��.B�OF�CHIP�MEMORY��5HE�"MIGA����� IS�
FULLY� COMPATIBLE� WITH� THE� "����$%�30.� %RIVE� AND� *NTERFACE� WHICH� WILL� GIVE� IT�
ACCESS�TO�A�FULL� RANGE�OF�$%57�TITLES�AND�AUDIO�$%S�5HE�"MIGA�����IS�AVAILABLE� Y�
FROM� 4ILICA� IN� SEVERAL� CONFIGURATIONS� INCLUDING� A� SPECIAL� �.B� 3".�UPGRADE� � �
OPTIONAL�EXTRA���SEE�THE�CHART�BELOW�� �

4ILICA�ARE�PLEASED�TO�OFFER�5)&�4OFTWARE�1ACK�OF�THE�:EAR�'3&&�WITH�EVERY�"MIGA�
PURCHASED�AT�NORMAL�4ILICA�PRICES��*T�INCLUDES�THE�SENSATIONAL�NEW�TITLE�;00-�WHICH�
HAS�RECEIVED�RAVE�REVIEWS�AS�THE�MOST�ORIGINAL�GAME�EVER�SEEN�ON�THE�"MIGA�
;00-���j,NOCKS�THE�SOCKS�OFF�4ONIC�k����������?;93��A?BGF;@9���/OV�����
453*,&3���j'OOTBALLER�OF�THE�:EAR���AND�NO�MISTAKE���k����������.��?;93� ��+UNE�����
1*/#"--�%3&".4���j*T�S�QUITE�SIMPLY�SUPERBk����������.#� ��4EPT�����
53"/483*5&���1REMIER�WORD�PROCESSOR�	6,�VERSION
�WITH�A���,�SPELL�CHECKER��
1LUS
�WITH�EVERY�"MIGA�FROM�4ILICA
�WE�WILL�GIVE�YOU�1HOTON�1AINT���PAINT�PACKAGE�
AND�('"�#ASIC�PROGRAMMING�LANGUAGE��"�TOTAL�OF�OVER�_����WORTH�OF�FREE�GIFTS�

;00-� 1"$,�
;00-���PLATFORM�TITLE�OT�THE�YEAR����������� _�����
453*,&3���SOCCER�SIMULATION�������������� _�����
1*/#"--�%3&".4��PINBALL�SIMULATION����_�����
53"/483*5&���WORD�PROCESSOR�����������_�����

1-64�
('"�#"4*$�V������PROGRAMMING�LANGUAGE�_�����
1)050/�1"*/5�����PAINT�PACKAGE��������_�����

]������

m �.OTOROLA������&$�1ROCESSOR
m ������.)Z�$LOCK�4PEED
m ����BIT�"RCHITECTURE
m ��.B�$HIP�3".�4TANDARD
m �"MIGA�%04�V���
m �""�$HIP�4ET�FOR�&NHANCED�
(RAPHICS

m ����.ILLION�$OLOUR�PALETTE
m �������$OLOURS�ON�4CREEN
m ���X����#IT�$16�3".�
&XPANSION�4LOT

m �1$.$*"�4MART�$ARD�4LOT�
TAKES����,����.B�1$�$ARDS

m �#UILT�IN�57�.ODULATOR
m ����,EY�KEYBOARD�WITH�
/UMERIC�,EYPAD

m ����G�*NTERNAL�)ARD�%RIVE�
0PTIONAL�&XTRA

m ���:EAR�0N�SITE�.AINTENANCE

�($"�� � �� �,ENL� �.0,,+�  )�//& /
8E� ARE� PLEASED� TO� OFFER� THE�
ORIGINAL� �.B� "MIGA� ���� 1LUS�
	,ICKSTART�8ORKBENCH� V����

� INc
CLUDING�A� BUILT�IN� ���KEY� NUMERIC�
KEYPAD� AND� $ARTOON� $LASSICS�
SOFTWARE� AT� THE� UNBEATABLE� PRICE�
OF�ONLY�_�����5HE�"MIGA�����1LUS�
CAN� BE� UPGRADED
� USING� ANY� OF�
THE� HUNDREDS� OF� PERIPHERALS� THAT�
ARE� NOW�AVAILABLE
�WHICH� INCLUDE�
THE�AWARD�WINNING� RANGE�OF�(71�
HARD�DRIVES��(71�PERIPHERALS�CAN�
ALSO� PROVIDE� 1$� EMULATION
�
ADDITIONAL� 3".� EXPANSION
�
PROCESSOR�ACCELERATION� AND� EXTRA�
HARD� DRIVE� STORAGE� SPACE�� 5HERE�
IS� ALSO� A� WIDE� RANGE� OF� EXc
PANSIONS� WHICH� GIVE� THE� "����
1LUS�HIGHER� RESOLUTIONS�AND�MORE�
COLOUR� AND� GENLOCKING�
CAPABILITIES�
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m � ��.B� ".*("� ������.064&
������%ISK�%RIVE
�57�.ODULATOR
�4MART�$ARD�4LOT
m � ��.B� )"3%� %*4,���7ERY�FAST
�MASS�STORAGE�FOR�PROGRAMS�AND�DATA
m � %&-69&� 1"*/5� ***���"WARD�WINNING�GRAPHICS�AND�ANIMATION�PACKAGE
m � -&..*/(4���4AVE�THE�-EMMINGS�AS�THEY�DROP�INTO�����SCREENS�OF�DANGER
m � .*$301304&� (3"/%� 13*9���3ACING�4IM�WITH�ALL�THE�THRILLS���SPILLS�OF�THE�TRACK
m � 4*--:� 1655:���5HE�PLIABLE�ARCADE�GAME�OF�IMMENSE�PLAYABILITY
m � 164)� 07&3���"�GAME�OF�PUZZLES��$AN�(�L��"NT�SAVE�$OLIN�$URLYiS�2UAVERS 
m � &1*$���"�4CI�FI�ADVENTURE��$AN�YOU�GUIDE�A�SPACE�FLEET�ACROSS�THE�SOLAR�SYSTEM 
m � 30.&���:OUR�GOAL�IS�TO�BECOME�&MPEROR�IN�THIS�ROLE�PLAYING�ADVENTURE
m � .:5)���$AN�YOU�STOP�THE�SPREAD�OF�EVIL�AND�QUESTION�THE�JUDGEMENTS�OF�THE�GODS 
m � 53*7*"-� 16346*5�	IN���LANGUAGES
�5HE�GREAT�TRIVIA�QUIZ�GAME�FOR�THE�"MIGA
m � 803%�130$&4403���%*$5*0/"3:�	IN���LANGUAGES
���'OR�CREATING�DOCUMENTS
m � �� :&"3� 0/�4*5&� 8"33"/5:�
&"+) �� �� '3&&� '30.� 4*-*$"
m � ;00-� 1"$,���'OUR�TOP�"MIGA�TITLES���SEE�PANEL�ABOVE
m � 1)050/� 1"*/5� V������"N�ART�PACKAGE�WITH�NUMEROUS�FEATURES���SPECIAL�EFFECTS
m � ('"� #"4*$� */5&313&5&3� V������"�LANGUAGE�FOR�PROGRAMMERS�OF�ALL�LEVELS

'OR� THE� MORE� SERIOUS� USER
� THE� _���� &PIC� -ANGUAGE�
1ACK� IS� BASED� AROUND� THE� "���)%
� THE� "���� WITH�
��.B� HARD� DRIVE�� *T� INCLUDES� CHALLENGING� ADVENTURE�
GAMES� AND� SOFTWARE� FOR� THE� LINGUISTICALLY� MINDED��
%ETAILS� ARE� SHOWN� ON� THE� CHART�ON� ? �
THE� RIGHT� ALONG� WITH� A� LIST� OF� THE� � \ �\ \ \ \ �
'3&&� GIFTS� FROM� 4ILICA� WITH� EVERY� 8 8
"MIGA�����PURCHASED�� INC�VA T� ".$����

5HE�8ILD
�5HE�8EIRD�AND�5HE�8ICKED� 	888
� IS�THE�
TITLE� OF� $OMMODOREiS� NEW�"MIGA� ���� GAMES� PACK��
1RICED� AT� _���
� IT� COMES� COMPLETE�WITH� "MIGA� ����
COMPUTER� AND� MOUSE
� PLUS� A� RANGE� OF� HIGH� QUALITY�
ENTERTAINMENT� SOFTWARE�� 'OR� PACK� #
CONTENTS
� PLUS� A� LIST� OF� THE� '3&&� 6
GIFTS� FROM�4ILICA�WITH� EVERY�"MIGA�
���
�SEE�THE�CHART�ON�THE�RIGHT�� ME�VAT� AMC�����
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&� /&)& �� /5/0"*/� ,##".� 5,1
m � �$��� "(�$!���&� ����(�$*�� 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�
m � &���!����� %'##"$&� ���#��!��� 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
m � #$����  �&����8E� NORMALLY� MATCH� COMPETITORS� ON� A� j4AME� PRODUCT� �� 4AME� PRICEk� BASIS�
m � �%&����%���� ��� *��$%�� 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
m � F���  ����"!� &'$!"(�$� �C7A6��
�@A/44��� 4OLID
�RELIABLE�AND�PROFITABLE�
m � �'%�!�%%�	���'��&�"!�	��"(�$! �!&�� 7OLUME�DISCOUNTS�AVAILABLE��������������
m � %�")$"" %�� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�OUR�-ONDON���4IDCUP�BRANCHES�
m � &��� �'��� %&"��� $�!���� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
m � �$��� ��&��"�'�%��8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS�
m � #��* �!&�� .AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�
#EFORE� YOU� DECIDE�WHEN� TO� BUY�YOUR� NEW�"MIGA� COMPUTER
� WE� SUGGEST� YOU� THINK�VERY� CAREFULLY� ABOUT�
8)&3&� YOU� BUY� IT��$ONSIDER�WHAT�IT�WILL� BE� LIKE�A�FEW�MONTHS� AFTER�BUYING�YOUR�"MIGA
�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�ALMOST����YEARS�AND
�WITH�OUR�UNRIVALLED�
EXPERIENCE�AND�EXPERTISE
�WE�CAN�NOW�CLAIM�TO�MEET�OUR�CUSTOMERSi� REQUIREMENTS�WITH�AN�UNDERSTANDING�
WHICH�IS�SECOND�TO�NONE�� #UT�DONiT�JUST�TAKE�OUR�WORD�FOR�IT�� $OMPLETE�AND�RETURN�THE�COUPON�NOW�FOR�OUR�
LATEST�'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�j4ILICA�4YSTEMS�4ERVICEk�
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�G.NG�YOUR�"CCESS
�7ISA�OR�"MERICAN�
&XPRESS�CARD�NUMBER�	".&9�HAS�A����SURCHARGE
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MIN��_�����"LLOW����WORKING�DAYS�FOR�CHEQUE�CLEARANCE��#ANKERS�DRAFTS�CLEAR�
SAME�DAY��"LL�PRICES�ARE�CORRECT�A T�TIME�OF�GOING�TO�PRESS
�BUT�ARE�ONLY�VALID�
UNTIL�THE���TH�DAY�OF�MONTH�OF�PUBLICATION
�DUE�TO�THIS�MAGAZINE�ACTUALLY�
BECOMING�AVAILABLE�THE�MONTH�PRIOR�TO�THAT�PRINTED�ON�THE�COVER�&G��
+ANUARY�*SSUE�*S�ON�THE�STREETS�THE�FIRST�WEEK�OF�%ECEMBER�THEREFORE�

END�DATE�*S�+ANUARY���TH�

, ���!�%'&��(*!���($����
IF��WHILST�BUYING�GOODS�FROM�US
�YOU�CAN�SHOW�US�A�BETTER�PRICE�FOR�THE�SAME�

GOODS�*N�STOCK�WITH�ONE�OF�OUR�6,�COMPETITORS�THEN�WE�WILL�MATCH�*T�
&VEN�*F�OUR�PRICES�HAVE�*NCREASED�WE�WILL�HONOUR�THE�PRICE�*N�THIS�

ADVERTISEMENT�ON�*TEMS�IN�STOCK�AS�LONG�AS�YOU�BRING�THIS�ADVERT�WITH�YOU�
5HIS�PLEDGE�APPLIES�ONLY�TO�CUSTOMERS�RELYING�ON�TTIIS�ADVERTISEMENT�BEFORE�
THE���TH�DAY�OF�THE�MONTH�OF�PUBLICATION���*T�DOES�NOT�APPLY�TO�COMPETITORS�

PRICES�OFFERED�*N�CLOSING�DOWN�OR�STOCK�CLEARANCE�SALES�
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���HAS�SIGNIFICANTLY�MORE�USEFUL� FEATURES�THAN�THE�OLDER�)4A:33<6 �	SHOWN�HERE

�
WHICH�COMES�AS�PART�OF�THE�1LATINUM�8ORKS�PACKAGE

:OU�MAY�HAVE�THOUGHT�THAT�ONE�WORD�PROCESSOR�WOULD�BE�VERY�MUCH�THE�
SAME�AS�ANOTHER
� BUT�YOU�D�BE�WRONG��%77:46� - A:C6 �	SHOWN�ABOVE
���
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� IME�	AND�COMPUTERS
�WAIT�
FOR�NO�MAN�� SINCE� *� LAST�
LOOKED�AT� INTEGRATED�
BUSINESS�SYSTEMS
�THE�

SOFTWARE�HOUSES�HAVE�MADE�A�FEW�
CHANGES��3ATHER�THAN� REVIEWING�THE�
WHOLE� LOT�AGAIN
� HERE� IS�A�
CONDENSED�OVERVIEW�OF�WHAT�THE�TOP�
THREE�HAVE�ON�OFFER��1REVIOUSLY
� *�
HAVE�CONCENTRATED�ON�THE�MERITS�OF�
EACH�PACKAGE�AS�A�WHOLE
� BUT�THIS�
TIME� *�AM�COMPARING�EACH�MODULE�
DIRECTLY�TO�SEE�WHICH� PERFORMS�BEST�
IN�EACH�OF�THE�PRIMARY�AREAS��WORD
�
DATA�OR�NUMERIC�PROCESSING�� *N�THIS�
WAY�YOU�CAN�DECIDE�WHICH�MODULE�
YOU�WILL� BE�USING�MOST
�AND�
THEREFORE�MAKE�A�MORE� INFORMED�
CHOICE��#UT�DO�BEAR�IN�MIND�THAT�
�?<5�� :B;�%77:46�� �COSTS�MORE�THAN�
TW ICE�AS�MUCH�AS�THE�OTHERS�

803%�130$&44*/(
8ORD� PROCESSING� IS� ALL� ABOUT�
GENERATING�TEXT�� * T �COULD�BE�ANYTHING�
FROM�A� LETTER�TO�A� REPORT�OR�EVEN�A�
COMPLETE�NOVEL�� /ONE�OF�THE�WORD�
PROCESSORS� IN�THIS�FEATURE�ARE�
SPECIAL�� ALL� LACK�THE�ABSOLUTE�POWER�
OF�) DA F7J F�AND� NONE�HAVE�THE�
DOCUMENT�PROCESSING�FACILITIES�OF�
 ;@3 >��ABK�##�OR�0AD6IADF:� ��

)OWEVER
�YOU�MUST�ALSO�ASK�
YOURSELF�� j8HAT�DO� *�WANT�FROM�A�
WORD� PROCESSOR ��� *F�YOU� NEED�THE

ABILITY�TO� PRODUCE�A�SIMPLE�DOCUMENT�
QUICKLY
� THEN�THE�SYSTEMS�DESCRIBED�
HERE�WILL� SUFFICE�� *N�ADDITION
� THEY�CAN�
ALSO�USUALLY�DO� IT�WITH�MORE�EASE�AND�
SPEED�THAN�A�TYPICAL� DOCUMENT�
PROCESSOR�� �WHICH�WILL� SPEND�A� LOT�OF�
TIME�UPDATING�THE�SCREEN�� *F
�ON�THE�
OTHER�HAND
�YOU�WANT�TO� PRODUCE�
LETTERS�WITH�DESIGNS�AND� FANCY�
HEADERS
� LOGOS�AND� SO�ON
�YOU�WILL�
NEED�EXTRA�TOOLS�

.Y�OVERALL�JUDGEMENT �( 88;57 �
0D;F7�WINS�BY�A�SHORT�HEAD�OVER�THE�
OLDER�,5D;44 >7 �� �WITH�& ;@ ;�( 88;57 �
COMING�A� POOR�THIRD�� ,5D;44 >7 
�
DESPITE�BEING�THE�OLDEST�THIRD�PARTY

�*96�#:>:�%77:46�
F?A5�@A?46BB?A�:B��
@6A92@B��36BC�BD:C65�

C?�368:>>6AB�U U U

WORD� PROCESSOR
� CONTINUES�TO�PERFORM�
BRILLIANTLY��"LL�THE� SYSTEMS�HAVE�
SIMILAR�MAIL�MERGE�AND�FORMATTING�
OPTIONS
� BUT�0D;F7� LACKS�THE�ABILITY�TO�
INCORPORATE�GRAPHICS� IN�THE�FINAL�
OUTPUT�� �IN� A�PURE�WORD�PROCESSOR�
THIS� IS�NOT�A� FLAW�� 0D;F7�COMES�OUT�ON�
TOP�BECAUSE�OF�ITS�ADDED�
FUNCTIONALITY�� �FEATURES� SUCH�AS�
jWIDOW�AND�ORPHANk�CONTROL� AND�
AUTOMATIC� INDEXING�SET� IT�WELL� ABOVE�
THE� OTHERS�� #UT�WHY�IS�THERE�NO�
FACILITY�TO�CREATE�A�TABLE�OF�CONTENTS 

4PEED� IS�VITALLY� IMPORTANT�FOR�
PROFESSIONAL�WRITERS� AND�TYPISTS�� �NOT�
JUST�TYPING�SPEED
� BUT�THE�SPEED�AT�
WHICH� THE�WORD� PROCESSOR�CAN�MOVE�
THROUGH�THE�TEXT
� SEARCH�AND� REPLACE

AND� SO�ON�� )ERE�AGAIN�( 88;57 � 0 D;F7 �
LEADS�THE�PACK�WITH� ,5D;44 >7 �MAKING�
A�FAIR�SHOWING�� 0D;F7 �ALSO� HAS�THE�
BEST�PAGE�PREVIEW
� LETTING�YOU� h LIVEi�
SCROLL� QUICKLY�THROUGH�THE�DOCUMENT�

5HE�& ;@ ;�( 88;57 �WORD� PROCESSOR�
IS
� PERHAPS
� BEST�SUITED�TO�BEGINNERS�
WHOSE� LACK�OF�EXPERIENCE�WILL� ENSURE�
THEY�DONiT�MISS�ANYTHING�� IT�ALSO� HAS�
THE�CLEAREST�8:4*8:(�DISPLAY�� 0D;F7
�
WITH� ITS�8ORKBENCH� �� hLOOK�AND�FEELi�
WINS�OVERALL� BECAUSE�OF�ITS�SPEED�
AND� POWER�� �ALTHOUGH� *� SUSPECT�
SOME�FOLK�WOULD� FIND�THE�EXTERNAL
�
��
����WORD�SPELLING�CHECKER�A�BIND�
AND� IT�DOES�NOT�HAVE�AN� INTEGRATED�
THESAURUS�� �SOMETHING�WHICH� 0AD=E �
CAN�OFFER�OVER�THE�OTHER�TWO�

0$!���6�+"��1/0%*#�0$�0��1/%*!//�,��'�#!�&�.#+*
"PPLICATION�� �"LSO�CALLED� A�PACKAGE��"�MAJOR�

PROGRAM�WHICH� FULFILS� A�COMPLETE� ROLE� IN� ITS�
OWN� RIGHT��8ORD�PROCESSORS
�DATABASES�AND�
SPREADSHEETS�ARE�ALL� APPLICATIONS�

$RITERION�� �"�TERM�USED�MOSTLY� IN� SPREADSHEET��
BASED�DATABASES�� USED�TO�SELECT�A�SET�OF�
RECORDS� LIKE�A�FILTER�

%ATABASE�	�
� � �"N�APPLICATION� INTENDED�TO�
ORGANISE�DATA��5HE�CLASSIC�EXAMPLE� IS�THE�
COMPUTERISED�3OLODEX�OR�DIARY�� �WHERE�THE�
DATABASE� IS�CONFIGURED� TO�KEEP�TRACK�OF�
TELEPHONE�NUMBERS�AND�ADDRESSES�� )OWEVER
�
.ANY�MODERN�DATABASES�CAN�DO�MUCH�MORE�
THAN�THIS�� CLEVER� REPORT�GENERATORS�CAN�BE�
USED�TO�MAKE�STATISTICAL� ANALYSES�OR�TO�
GENERATE�BUSINESS� INVOICES�AND�STATEMENTS�

*N�THE�PURE�HOME�ENVIRONMENT�IT� IS�DIFFICULT�TO�
IMAGINE�MANY�TRULY�USEFUL� APPLICATIONS�

%ATABASE�	�
�� �5HE�DATA�HELD�BY�A�DATABASE�
APPLICATION��"LSO�CALLED�A�DATABASE�FILE�

'IELD�� �'OUND�MOSTLY� IN�DATABASES�	BUT�ALSO�
SOMETIMES� IN�MORE�POWERFUL� SPREADSHEETS

�
A�FIELD� IS� A� SLOT�USED� TO�HOLD�A�SINGLE� ITEM�OF�
DATA�	INFORMATION
��5HE�VAST�MAJORITY�OF�
DATABASE�APPLICATIONS�SUPPORT�AT� LEAST�TEXT�
AND�NUMERIC�FIELDS�ALTHOUGH�MANY�HAVE�
EXTENSIONS�TO�THIS�

'IELDNAME�� �5HE�NAME�OF�A�FIELD� IN�A�DATABASE�
RECORD�� &VERY�FIELD�MUST�HAVE�A�UNIQUE�NAME�
SO� IT�CAN�BE� IDENTIFIED�FOR�LATER�USE��5YPICALLY
�
FIELD� NAMES�ARE�ALLOCATED�MNEMONICS�SUCH

AS�� '*345/".&
� -"45/".&
�1045$0%&�AND�
SO�ON��5HESE�NAMES�MAY�OR�MAY�NOT�APPEAR�
ON�SCREEN�

'ILTER�� �6SER�DEFINED� DATABASE�FORMULAE�WHICH�
INSTRUCT�THE�APPLICATION�TO�SELECT�ONLY�RECORDS�
WHICH�CONFORM�TO� A�SET�OF�CRITERIA��"�TYPICAL�
CRITERION�MIGHT�BE��508/�k-0/%0/k �

'LAT�'ILE�� �"�TYPE�OF�DATABASE�OR�DATABASE�
APPLICATION�WHERE�THE� RECORDS� IN�ONE� FILE�
MUST�BE�ACCESSED�AS� INDIVIDUAL� ITEMS�� *T� IS�
NOT�POSSIBLE�TO� BUILD� REPORTS�OR�FILTERS�BASED�
ON�TWO�OR�MORE� LINKED�FILES�� 'OR�MOST�
PURPOSES
� FLAT�FILE�APPLICATIONS�ARE� PERFECTLY�
ADEQUATE� PROVIDED�THEY�HAVE�ENOUGH� FIELD

�HGMBGN>=�HG�I:@>� ���

�*&$��/%,--".�V �&//1"���� V �'�+1�.5� ���� ���
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0FFICE�'ILE�	HERE�BEING�USED�TO�CREATE�A� REPORT�SCREEN
� IS�THE�EASIEST�TO�USE�OF�
THE�THREE�PACKAGES�ON�TEST��)ANDILY�ENOUGH
� I T kS�ALSO�THE�MOST�POWERFUL

���������

%ATABASE�APPLICATIONS�ARE�CURIOUS�
BEASTS�� *N� THE�HOME�ENVIRONMENT
�
MOST�DATABASES�CAN� HAVE� LITTLE� USE�
OTHER�THAN�CURIO�VALUE�� 5HE� IDEA�
BEHIND�DATABASING�IS�AN�EASY�WAY�TO�
ORGANISE� A� LARGE�AMOUNT�OF�
INFORMATION� LINKED�BY�A�COMMON�
SUBJECT��5HE�KEY�PHRASE�HERE� IS�
l LARGE�AMOUNTm�AND�THIS� IS�WHERE�THE�
l HOMEm� PROBLEM�CROPS� UP�� *N�TRUTH
�
NO�MATTER�WHICH�WAY�YOU� PAINT� IT
� FEW�
FOLK�HAVE�ENOUGH� RELATED�DATA�TO�
WARRANT�USING�A�DATABASE�� *N�THE�FEW�
OBVIOUS�CASES�	SUCH� AS�A�MUSIC�OR�A�
VIDEO�COLLECTION

� REFRESHING�THE�DATA�
	KEEPING� IT�UP�TO�DATE
�WILL� OFTEN�BE�
JUST�TOO�TIME�CONSUMING�

(ENERALLY�SPEAKING
� DATABASES�
HAVE�TO� BE�MAINTAINED�ON�A� REGULAR

BASIS�� �TYPICALLY�EVERY�DAY�OR�EVERY�
WEEK�� �ALTHOUGH�A� LOT�DEPENDS�ON�
HOW�FAST�THE�DATA�BEING�COLLATED�
ACTUALLY�ARRIVES
� IRI� A�DENTAL� PRACTICE
�
THE�DATABASE�MIGHT�BE�UPDATED�AS�
PATIENTS�ARRIVE�FOR�THEIR�REGULAR�
TREATMENT�� �SO� IT�COULD�BE�ON�THE�GO�
ALL�DAY�EVERY�DAY��"�POLL�TAKEN�OF�
CROSS�SECTION�OF�THE� POPULATION�MIGHT�
ENTERED�ALL� BE� IN�ONE�GO�� �BY�MANY�
TYPISTS�ON�MANY�DIFFERENT�TERMINALS�
*N� EITHER�CASE
� A� LARGE�NUMBER�OF�
RECORDS�ARE�BEING�HANDLED�

5HERE�ARE�THREE�DISTINCT�AREAS�TO�
DATABASE�USE�� DEFINITION
�
MAINTENANCE
� AND� REPORTING�� %EFINING�
THE�DATABASE�SHOULD� BE�SIMPLE�� �BUT�
MORE� IMPORTANTLY� IT�MUST�BE�SIMPLE�
TO�ADD�OR� REMOVE�FIELDS�AT�A� LATER�
DATE�� .AINTAINING�THE�DATABASE� IS
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5HE�DATABASE�SUPPLIED�WITH�THE�8ORKS�PACKAGE�ISNkT �AS�FRIENDLY�AS�0FFICE�'ILE
�
BUT� IT�CAN�EXCHANGE�FILES�WITH�THE�POPULAR�1$�DATABASE�PROGRAM�%#ASE�***

0FFICE�$ALC�ISNkT �QUITE�THE�PERFECT�"MIGA�SPREADSHEET�PROGRAM
� BUT�HAS�
ENOUGH� IN�COMMON�WITH�1ROFESSIONAL�$ALC�TO�MAKE� IT�WORTHWHILE

ABOUT�ADDING�AND� REMOVING�RECORDS��
4EVERAL� FACTORS�WILL� BE�AT�WORK�HERE
�
FOR�INSTANCE
� IS� IT�POSSIBLE�TO�DEFINE�
CUSTOMISED�ENTRY�SCREENS �0R
� CAN�
THE�DATABASE�BE�PASSWORD� PROTECTED�
FOR�PURPOSES�OF�DATA�SECURITY �-AST�
BUT�NOT� LEAST
� REPORTING�IS�MOST�
IMPORTANT��"�DATABASE� IS�EFFECTIVELY�
USELESS� UNLESS� IT�HAS�COMPREHENSIVE�
FACILITIES�AVAILABLE�TO�EXTRACT�THE�
REQUIRED� INFORMATION�

0VERALL�WINNER� IN�THIS�SECTION� HAS�
TO� BE�#33602��682�� � IT� IS�THE�EASIEST�TO�
USE�AND�MORE�POWERFUL� THAN�THE�
OTHERS� IN� ALL�THREE�AREAS�� 'OR�PURE�
BUSINESS�USE
� THE�!6:6�#33602�
DATABASE� 	THE�ONLY�MEMORY�BASED�
SYSTEM
� IS�A�POOR�JOKE
� LEAVING� ITS�
COMPARABLY�PRICED�COMPETITOR
� *;>7?�
$8.@6:A9�OUT� IN�FRONT��5HE�*;>7?�
DATABASE� IS�NOTHING� LIKE� AS�NICE�TO�
USE�AS�#33602��682�� BUT� IT�DOES�CLAIM�
��.?2� ����COMPATIBILITY�� �WHICH�COULD�
BE�A�PRIME�CONSIDERATION�FOR�THOSE�
WITH� A� NEED�TO�SHARE�DATA�WITH� 1$��
BASED�SYSTEMS�

413&"%4)&&54
0UT�OF�THE�ALL�THE�MAIN� FUNCTIONS�
WEkRE�EXAMINING�HERE
� SPREADSHEETS�
ARE�THE�MOST�COMPLEX�BUSINESS�
APPLICATIONS�� �SIMPLY�BECAUSE�THEY�
REQUIRE� A�CERTAIN�AMOUNT�OF�
KNOWLEDGE�ON�THE� USERkS�PART�� *TkS�ALL�
VERY�WELL� FOR�ME�TO� SIT�BEHIND�A

KEYBOARD�WITH�YEARS�OF�EXPERIENCE�
AND�PRATTLE�ON�ABOUT�HOW�AMAZING�
THE�NEW�SPREADSHEET�FROM�9;:� *NC� IS
� �BUT� IT�WILL� BE�PRECIOUS� LITTLE�GOOD�TO�
ANYONE�UNLESS�THEY�ARE�PREPARED�TO�
LEARN�AT�LEAST�THE�BASICS�OF�
SPREADSHEET�PROGRAMMING�

%UE�TO�THEIR�INHERENT�COMPLEXITY
�
A�GOOD�SPREADSHEET�SHOULD�MAKE�
EVERY�FUNCTION�EASY�TO�USE�AND�ALL� OF�
THE�FUNCTIONS�SHOULD�WORK�EXACTLY�AS�
YOUkD�EXPECT�THEM�TO�EXPECT��"�
BEAUTIFUL� EXAMPLE�WHICH� SPRINGS�TO�
MIND�CAN�BE�FOUND� IN� $>;32??6;:.8�
�.80	�8HEN�A�DATE� IS�ENTERED�DIRECTLY�
INTO�ONE�OF�THIS�SPREADSHEETkS�CELLS
�
THE� PROGRAM�COMPUTES�AN� INTERNAL�
�DATE�NUMBERk 
� ENTERS�THAT�AND�SETS�
THE�CELL� TYPE�TO�DATE�� �ALL�WITHOUT�
BOTHERING�THE�USER�

*� HAVE�ALREADY�MADE�MY�
ALLEGIANCE�TO�$>;32??6;:.8��.80�CLEAR�
AND�SINCE�#33602��.80�IS�A�VARIATION�
FROM�THE�SAME�STABLE� IT�MUST�WIN�
HANDS�DOWN�� �EVEN�THOUGH� IT�ISNkT�
PERFECT��!6:6�#33602I? �SPREADSHEET�
MAKES�A�WILD�STAB�AT�BEING�CUTE�� �
INDEED�FOR�THE�MONEY� IT�ISNkT �TOO�BAD
� �BUT� IS�THE�MORE�DIFFICULT�TO�MASTER��
*;>7?� IS�MUCH�BETTER��*;>7?�AND�
#33602�BOTH�OFFER�FILE�COMPATIBILITY
� TO�
SOME�DEGREE
�WITH�THE�POPULAR� ;@A?
��
��� 	�8,4
�FILE�FORMAT��!6:6�#33602
�
ON�THE�OTHER�HAND
� DOES�NOT�AND�THIS�
PUTS� IT�OUT� IN�THE�COLD�

2&#���8�-$� 312',%� 31',#11�.�!)�%#�(�0%-,� �.�02���
$ONTINUED�FROM�PAGE����

AND� REPORTING�OPTIONS�� AND�THAT�THOSE�OPTIONS�
CAN�BE�EASILY�ACCESSED�

(RAPHICS�� �(RAPHING�FACILITIES�ARE�USUALLY
PROVIDED�AS� PART�OF�A�SPREADSHEET�� �ALTHOUGH�
WITH� SOME�SOFTWARE�THEY�ARE�ACCESSED�
SEPARATELY��(RAPHICS�ARE�USED�TO�PRODUCE�
VISUAL� REPRESENTATIONS�OF�DATA�� �AFTER�ALL
�
HUMANS�ASSIMILATE�VISUAL� INFORMATION�MORE�
EASILY�THAN� LINES�OF�TEXT�

.ODEM�� �"�DEVICE�USED�TO� LINK�TWO�COMPUTERS�
TOGETHER�VIA�A�TELEPHONE� LINE��5HE�WORD� IS�A�
CONTRACTION�OF�.ODULATOR�%EMODULATOR�� �THE�
METHOD� USED�TO�CODE�COMPUTER�DATA� INTO� A�
FORM�THAT�CAN�BE�TRANSMITTED�OVER�THE� PHONE�

0RPHAN�� �"�TYPESETTING�TERM�TO�DESCRIBE�A�SINGLE�
LINE�OF�A�PARAGRAPH� LEFT�AT�THE� BOTTOM�OF�A�
PAGE�OR�COLUMN��$OMPARE�WITH� �8IDOW��

3ECORD�� �"�COLLECTION� OF�ONE�OR�MORE�FIELDS� IN�
A�DATABASE�FILE�

4PREADSHEET�� �/UMBER�CRUNCHING�SOFTWARE��
4PREADSHEETS�ARE� �OPEN�� APPLICATIONS�WHICH�
MUST�BE� PROGRAMMED� BEFORE�THEY�ACTUALLY�DO�
ANYTHING�� 4PREADSHEET�PROGRAMMING
�WHILE�
SIMPLER�THAN�CONVENTIONAL� PROGRAMMING
� IS�
STILL� AN�ART�WHICH� TAKES�TIME�TO�MASTER��"�
TYPICAL� HOME�EXAMPLE� IS�A�SHEET�TO�PREDICT�
ELECTRICITY�OR�GAS�BILLS�

6TILITY�� �"�TOOL� OR�SUPPORT�PROGRAM�� *T�MAY
NOT�DO�MUCH� IN� ITS�OWN� RIGHT�BUT�CAN�ENHANCE

THE�USEFULNESS�OR�USABILITY�OF�ANOTHER�
APPLICATION� OR�THE�COMPUTER�HARDWARE��5YPICAL�
EXAMPLES�ARE�SIDEWAYS� PRINTING�AND�GRAPHICS�

8IDOW�� �"�SINGLE� LINE�OR�WORD� STRANDED�AT�THE�
HEAD�OF�A� PAGE��$OMPARE�WITH� j0RPHANk �

8ORD�PROCESSOR�� �4OFTWARE� USED�TO�GENERATE�AND�
EDIT�TYPEWRITTEN�TEXT�AND�DOCUMENTS��"NYTHING�
FROM� LETTERS�TO� INVOICES�AND� REPORTS�CAN�BE�
CREATED��"�GOOD�WORD�PROCESSOR�WILL� CHECK�
YOUR�SPELLING
� HELP�WITH�GRAMMAR�AND�EVEN�
IMPROVE�YOUR�&NGLISH�� 'OR�MOST�APPLICATIONS
�
A�WORD� PROCESSOR�WITHOUT�A�PRINTER�IS� LIKE� A�
CAR�WITHOUT�AN� ENGINE�

8:4*8:(�� �8HAT�:OU�4EE� *S�8HAT�:OU�(ET��5HE�
SCREEN� SHOWS�WHAT�WILL�EVENTUALLY�BE�PRINTED�
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%77:46��A2@9�	PART�OF�THE��?<5�� :B;�% 77:46�� �COLLECTION
� BOASTS� hINTELLIGENTi�
LABELLING�OF�ILLUSTRATIONS
�TAKING�TEX T�AUTOMATICALLY�FROM�YOUR�HEADINGS

5HE�GRAPHICS�FACILITIES�OFFERED�BY�THE�8ORKS�SPREADSHEET�WILL�CERTAINLY�DO�THE�
JOB
� BUT�THEY�ARE�BEGINNING�TO� LOOK�A� LITTLE � hDATEDi� BY�MODERN�STANDARDS

(3"1)*$�130(3".4
5HE�BEST�OF�WHICH�MUST�BE���� ( 88;57 �
!D3B:��(OLD� %ISK�GETS� IT�AGAIN
�THIS�
TIME�ONLY�BEATING�& ;@ ;�( 88;57 �BY�A�
WHISKER��5HE�THINKING�BEHIND�THE�TWO�
SYSTEMS� IS�COMPLETELY�DIFFERENT
� BUT�
BECAUSE� ITiS�SPREADSHEET�BASED
�
!D3B: �RECEIVES�THE�ACCLAIM�� 1ROBABLY�
THE�MOST�POWERFUL� OF�THE�THREE� IS�
0AD=E�BUT�IT� IS� ALSO�THE�MOST�DIFFICULT�
TO�USE�� �SINCE�THERE� IS�NO� AUTOMATIC�
j HEREiS�SOME�DATA
� NOW�JUST�GET�ON�
WITH� ITk�OPTION�

*N�( 88;57 � ! D3B: �YOU� SIMPLY�
HIGHLIGHT�AN�AREA�OF�DATA�AND�THE�
PROGRAM�DOES�THE�CHART�FOR�YOU�� �
TAKING�ITS� LABELS� INTELLIGENTLY�FROM�THE�
ROW�OR�COLUMN� HEADINGS��5HIS�CAUSES�
A�PROBLEM�WHEN�YOU�WANT�TO�CHART�
DATA�WHICH� IS�ALREADY�SURROUNDED�BY�
OTHER�DATA�� �THE�NUMBERS�APPEAR�AS�
LABELS�� *N� 0AD=E
�EVERY�DATA� hSETi� HAS�
TO�BE�MARKED� INDIVIDUALLY
� AND�THE�
DATA� LABELS�ARE�THEN�MARKED�
SEPARATELY��5HERE�ARE�ARGUMENTS�FOR�
AND�AGAINST�EACH�METHOD�� �AND�MY�
PERSONAL�FEELING�IS�ALL� SPREADSHEETS�
SHOULD�OFFER�BOTH�VARIANTS�

*N�TERMS�OF�SPEED�AND�
PRESENTATION�� �ALSO� HUGELY� IMPORTANT
� �!D3B: � IS�MARGINALLY�THE� BEST�IN�THIS�
AREA
�WITH��@3 >KE7 �TRAILING�A� POOR�
THIRD��"LTHOUGH�� @3 ;KE7 �E �GRAPHICS�
ARE�CLEAR�THEY�LOOK�UNSIGHTLY�AND�NO�
AMOUNT�OF�FIDDLING�CAN�OVERCOME�
THIS��& ;@ ;�( 88;57 �IS�TOP�HERE� BECAUSE�
YOU�CAN�DROP�AN� *''�PICTURE� IN�AS�A�
BACKDROP�� �IDEAL� FOR�SLIDESHOW�AND�
POINT�OF�SALE�PRESENTATIONS�

&953"��'3&&#*&4�
5HEREiS�NO�OVERALL�WINNER�IN�THIS�
CATEGORY�� �IT�RATHER�DEPENDS�ON�WHAT�
YOU�WANT�BECAUSE�EACH�OF�THESE�
OFFERINGS�COMES�WITH� A�DIFFERENT

hGIMMICKi ��5HE�FREEBIES�HAVE�BEEN�
SEPARATED�FOR�THIS� REVIEW�SINCE�THEY�
ARE� NOT�STRICTLY�PART�OF�AN� INTEGRATED�
BUSINESS�SYSTEM�B 7 DE 7 � �5HAT� IS� NOT�
TO�THAT�THEY�ARE�USELESS�� �BUT�THEY�
SHOULD�NOT�BE�AN�ABSOLUTE�DECIDING�
FACTOR�IN�THE�FINAL� EQUATION�

m �# :> :�% 77:46��1ERHAPS�ONE�OF�THE�
MORE�THOUGHTFUL� ADDITIONS�TO�THIS�
LITTLE� BUNCH� IS�A�SUIT�OF�DISK�UTILITIES�
WHICH
� ALTHOUGH�NOTHING�LIKE�AS�
POWERFUL� AS�� ;D75 FA DK �(BGE �OR�EVEN�
,#�
� ARE�STILL�VERY�USEFUL�FOR�
MASTERING�THE�MORE�COMMON�
FUNCTIONS�OF�"MIGA%04��(ENERALLY

� ���*+7<;�2B�=D49�
DB6�:>�2�3DB:>6BB�
6>E:A?>=6>C�2B�2 �
AD336A�@6>4:<� N

SPEAKING�THIS�WOULD� BE�ABOUT�AS�
MUCH�USE� IN�A�BUSINESS�ENVIRONMENT�
AS�A�RUBBER�PENCIL
� BUT�FOR�HOME�
USERS� ITiS� INVALUABLE�

m �-?A;B�& <2 C:>D= ��5HIS�COMES�WITH�
TWO�FREEBIES
� THOUGH�ONE� �, ;67I3KE��
IS�MORE�OF�AN�ADJUNCT�TO�THE�
SPREADSHEET�THAN�A� REAL� ACCESSORY��
.ORE� INTERESTING�IS�THE�NEAT� LITTLE�
COMMUNICATIONS�PACKAGE��:OUi LL�
NEED�A�MODEM�TO�DO�ANYTHING�USEFUL�
WITH� IT
� BUT�THIS� UTILITY�OPENS�UP�A�
WHOLE�WORLD�OF�POSSIBILITIES��"LL�THE�
BASIC�FUNCTIONS�ARE�SUPPORTED�PLUS�
SOME�MORE�ESOTERIC�ONES�� IT�EVEN�
HAS� ITS�OWN�FILE�TRANSFER�PROTOCOL�

m ��?<5�� :B; �%77:46�� � �%51�IS
SOMETHING�OF�PERSONAL� PREFERENCE�� �
SOME�PEOPLE� NEED� THIS�FACILITY
�
OTHERS�DO�NOT�AND�THIS� IS�WHAT�
SEPARATES�(OLD�%ISKiS�( 88;57 �FROM�
THE�OTHERS�� ( 88;57 �)397 � IS� NOT�THE�
WORLD�S�BEST�EXAMPLE�OF�A�PAGE�
LAYOUT�APPLICATION�BUT�IT�DOES�THE�JOB�

)397�IS�SUITABLE�FOR�SIMPLE�TASKS�
SUCH�AS�FLYERS�AND�POSTERS
� BUT�THE�
ONE�$OMPUGRAPHIC�FONT� IS� A�SERIOUS�
LIMITATION��"LSO
� IN�ORDER�TO� USE�THIS�
PACKAGE�TO� ITS�BEST�ABILITY�YOU�WILL�
NEED�A�FAST�MACHINE� 	������
MINIMUM
�AND�PREFERABLY�A�FLICKER�
FIXER��THE�NEW�"�����FOR�INSTANCE��
$ONSIDER�)397 �AS�AN� INTRODUCTION�TO�
PAGE� LAYOUT�� �IT�IS� BY�NO�MEANS�A�
UNIVERSAL� TYPESETTERiS�PANACEA��0N�
THE�OTHER�HAND�YOU�CAN�TREAT�)397 �
AND�0D;F7 �AS�THE� IDEAL�DOCUMENT�
PROCESSOR��"LTHOUGH�A�DOCUMENT�
PROCESSOR�WOULD�GIVES�ALL� THE�
FACILITIES� IN�ONE
�THIS�WAY�YOU�GET�THE�
SPEED�OF�A�WORD�PROCESSOR�AND�THE�
EXTRA�FEATURES�OF�%51�

5)&�'*/"-�4$03&4
"LL�THINGS�CONSIDERED
� !A>6 �� ;E= �
( 88;57 �� �TENDS�TO�HAVE�THE�EDGE�� �BUT�
IT�DOES�COST�A� LOT�MORE�THAN�THE�
OTHER�TWO�SO�YOU�SHOULD� EXPECT� IT�TO�
PERFORM�BETTER��0F�THE�TWO�BUDGET�
PACKAGES
� & ;@ ;�( 88;57 �AND� -:7� 0AD=E �
) >3 F;@G? 
� 0AD=E�IS�FAR�AND�AWAY�THE�
BETTER�BUY�ALTHOUGH�THE� LEARNING�
CURVE� IS�STEEPER�FOR�MOST�OF�THE�
MODULES
� AND� ITS�CIRCA������VINTAGE�
MAKES� IT�LOOK�DATED��5HIS� IS�
SOMETHING�.44�SHOULD� LOOK�INTO�
SOON�BEFORE�THE�&UROPRESS�OFFERING�
OVERTAKES� IT�

3EGULAR�READERS�MAY�BE�
WONDERING�WHY�*� HAVE�APPARENTLY�
CHANGED�TACK� REGARDING�& ;@ ;�( 88;57


BUT�IF�YOU�CARE�TO� LOOK�BACK�AT�THE�
EARLIER�REVIEWS�YOU�WILL� SEE�THIS� IS�NOT�
THE�CASE�� & ;@ ;�( 88;57 �WAS
� AT�THE�
TIME�OF�ITS� RELEASE
� A�COST�EFFECTIVE�
SOLUTION�� �WITH� 0AD=E �RETAILING�AT�_���
MORE��8ITH�THE� RECESSION�BITING�HARD
�
EVERY�PENNY�COUNTS�� �AND�THE�ONLY�
FAIR�COMPARISON� IS�TO�SEE�WHAT�THE�
TWO�EQUIVALENTLY�PRICED� SYSTEMS�OFFER�
THE�POTENTIAL� BUYER��"S�THE�SYSTEMS�
STAND�AT�THE�TIME�OF�WRITING
� *� CAN�NO�
LONGER�RECOMMEND�& ;@ ;�( 88;57 �AS�THE�
BEST�BUDGET�BUSINESS�BUY�� �.44�
MUST�TAKE�THE�ACCLAIM��8ATCH�OUT�FOR�
A�PRICE�WAR�SOON����$%
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�
N�����
� #ENOIT�.ANDELBROT�
BECAME�THE�FIRST�PERSON�TO�SEE�
THE�PATTERN�WE�NOW�KNOW�AS�
THE�.ANDELBROT�SET��"T�THE�

TIME
�HE�COULD�NEVER�HAVE�
ANTICIPATED�THAT�HIS�WORK�WOULD�
DEVELOP�SUCH�A�FOLLOWING��
.ANDELBROTiS�FIRST�PLOTS�WERE�FAIRLY�
POOR�MONOCHROME�PRINT�OUTS
�
INTERESTING�NOT�FOR�THEIR�APPEARANCE
�
BUT�FOR�THEIR� RELEVANCE�TO�PURE�
MATHEMATICS�� 5HE�.ANDELBROT�SET�
EPITOMISES�A� FRACTAL
� EXHIBITING�ALL�
THE� INTERESTING�FEATURES�SUCH�AS�
INFINITE�COMPLEXITY�AND�SELFc
SIMILARITY
�WHICH�WE�CAME�ACROSS�
EARLIER�IN�THIS�SERIES�

-IKE�THE� -ORENZ�ATTRACTOR�WHICH�
WE�DISCUSSED� LAST�MONTH
� THE�
.ANDELBROT�SET� IS� BASED�ON� A�
DETERMINISTIC� ITERATIVE� PROCESS��
)OWEVER
� THE� RESULTS�OF�THE�-ORENZ�
EQUATIONS�WERE� DRAWN�DIRECTLY�ON� TO�
THE�SCREEN� AS�A�GRAPH
�WHILE�THE�
RELATIONSHIP�BETWEEN� THE�.ANDELBROT�
EQUATION�AND� THE� RESULTING�SET�IS�
SLIGHTLY�MORE� INVOLVED��5HE�TRADITIONAL�
WAY�OF�DRAWING�THE�.ANDELBROT�SET�
ENTAILS�THE� USE�OF�MATHEMATICAL�
INVENTIONS� KNOWN� AS�COMPLEX�
NUMBERS��$OMPLEX�NUMBERS�CAN�BE�
DIFFICULT�TO�UNDERSTAND
� SO�WE�WILL� USE�
A�DIFFERENT�METHOD� HERE
� ONE�WHICH�
ONLY�INVOLVES�A�CIRCLE
� A� LINE
� AND�
SOME�ELEMENTARY�MATHS�

."(*$�306/%"#0654
5HE�FIRST�PART�OF�THE�PROCESS�TAKES�
PLACE� IN� THE� h.ANDELBROT�CIRCLEi 
�
SHOWN� IN� 'IGURE����5HIS�CIRCLE� IS�OF�
RADIUS� �� AND� HAS� ITS�CENTRE�AT�	�
�
��
*NSIDE�THE�CIRCLE�THERE� IS�A�SINGLE

POINT
�WHICH� STARTS� OFF�AT�THE�POSITION�
	A
B
�� � A�DISTANCE�OF�hAi� IN�THE�
HORIZONTAL� DIRECTION� AND� hBi� IN�THE�
VERTICAL� DIRECTION��5HE� FOLLOWING�
EQUATIONS�ARE�THEN� REPEATEDLY�
APPLIED� TO�MAKE�THE� POINT�MOVE�
AROUND� IN� THE�CIRCLE�

B@8I���B�B�	�C�C���4�
C@8I�����B�C���5�
B���B@8I��C���C@8I

5HE�VARIABLES� P�AND�Q� ARE�USED� TO�
STORE� THE� HORIZONTAL� AND�VERTICAL�
POSITIONS�OF�THE� POINT�ONCE� IT� IS�
MOVING��"NOTHER�VARIABLE� PAIR
� PNEW�
AND�QNEW
� IS� USED� TO�TEMPORARILY�
STORE�THE� LATEST�POSITION�DURING�
CALCULATION�� #OTH� P�AND�Q� ARE�SET�TO�
ZERO�BEFORE�THE�FIRST� ITERATION�

5O�SEE�HOW�THE�PROCESS�WORKS
�
WE�CAN� PERFORM�A� hDRY�RUN�� FOR�ONE�
POINT�� *N�THIS�EXAMPLE�OUR�STARTING�
POINT�WILL� BE� 	��
���
�� � IN� OTHER�WORDS
�
A�����
� B�������� 3ECALL� THAT�BOTH� P�
AND�Q� ARE� INITIALLY�SET�TO�ZERO
� SO
� TO�
START�OFF�WITH�

4���	
�5����
��B�����C����

"PPLY�THE�EQUATION�

B@8I���B�B�	�C�C���4
�� ���� �� ���� �� 	�� 
� �� ��

C@8I�����B�C���5�
�����������
�����
�

B���B@8I��C���C@8I

4O�THE�FIRST�POSITION� IS� 	��
���

�WHICH�
IS�THE� INITIAL� POINT�	A
B
�

'IGURE����"�POINT�WHICH�STAYS�WITHIN�
THE�CIRCLE�WE�HAVE�CREATED

'IGURE���� 5HIS�POINT
� ON�THE�OTHER�
HAND
� QUICKLY� LEAVES�THE�CIRCLE

5HE�NEXT�STEP� IS�FOR�THE�EQUATION�
TO�NOW�BE� RE�APPLIED�

B@8I���B�B�	�C�C���4�
�� �	
���	
�� 	��
���
���� �	
�
��	�
��

C@8I�����B�C���5�
�����	
���
�����
� 	�
�

B� ��B@8I��C 4J<8I

5HE�POINT�HAS�MOVED�TO� 	�����
����
�
0NLY�TWO� ITERATIONS� HAVE�BEEN�

PERFORMED� HERE
� IN�ORDER�TO�
DEMONSTRATE� HOW�THE�EQUATIONS�
WORK�� )AD�MORE� ITERATIONS�BEEN�
CARRIED�OUT�WE�WOULD� HAVE�OBTAINED�
THE�FOLLOWING�RESULTS�

*TERATION���� P���������� Q���������
*TERATION���� P�����
����� Q���������
*TERATION���� P����������� Q����������
*TERATION���� P����������� C���������

ITERATION���� P����������� Q�����������
*TERATION���� P������������ Q���������

5HESE� RESULTS�ARE� REMINISCENT�OF�
THOSE� PRODUCED�BY�THE�VIRUS�EQUATION�
WHICH�WE�MET�EARLIER�IN�THE� SERIES��
THEY�ARE�VERY�COMPLEX�AND� APPEAR�TO�
BE�ALMOST� RANDOM�� *N� FACT
� THE�
RESULTS�ARE�NOT� RANDOM�AS�THEY�COME�
FROM�A�DETERMINISTIC�PROCESS
�WHICH�
WILL�GIVE� THE� SAME�VALUES� IF�REPEATED�

6SING�ONLY�A�TABLE�OF�NUMBERS�
LIKE�THIS
� IT� IS�DIFFICULT�TO�SPOT�TRENDS�
AND� PATTERNS�� *T� IS�MUCH�MORE�USEFUL�
TO�PLOT�THE� PATH� OF�THE� POINT� IN�THE�
CIRCLE
�WHICH� RESULTS� IN� THE� IMAGE�
SHOWN� IN� 'IGURE� ���5HIS�TYPE�OF�
OUTPUT�CAN�EASILY�BE�ACHIEVED�ON� THE�
"MIGA�BY�CALCULATING�THE�VALUES�OF�P�
AND�Q� 	IN� OTHER�WORDS
� THE� POSITION� OF�
THE� POINT
�FOR�SUCCESSIVE� ITERATIONS
�
AND�THEN�DRAWING�STRAIGHT� LINES�
BETWEEN�THESE�POSITIONS��"N�"MIGA�
#"4*$�PROGRAM�TO�DO�THIS� IS�SHOWN� IN�
-ISTING���� /OTE�THAT�THE� ITERATION�
COUNT� IS�DISPLAYED� IN�THE�TOP� LEFT�OF�
THE� SCREEN� TO�SHOW�JUST�HOW�MANY�
CALCULATIONS�ARE�TAKING�PLACE�

&5&3/"-�53*"/(-&4
5HE�PROGRAM� AUTOMATICALLY�STOPS�
WHEN�THE�POINT� LEAVES�THE�CONFINES�
OF�THE�CIRCLE�� $HECKING�WHETHER�THE�
POINT� IS� OUTSIDE� THE�CIRCLE� IS�DONE�
MATHEMATICALLY
� USING�A�TECHNIQUE�
KNOWN�AS�1YTHAGORAS�� THEOREM��5HE�
DIAGRAM�SHOWS�THAT� IF�	P
Q
�AND� 	�
�
�
ARE�TAKEN�AS�BEING�TWO�CORNERS�OF�A�
RIGHT�ANGLED�TRIANGLE
� THEN� THE�
DISTANCE�BETWEEN�THESE� TWO�CORNERS�
IS�EQUAL� TO�THE� LENGTH�OF�THE�
TRIANGLEiS� LONGEST�SIDE�� 5HIS� LENGTH�
	WE�LL� CALL� IT� R
�CAN� BE�CALCULATED� FROM�
THE� LENGTH�OF�THE�OTHER�TWO� SIDES�
USING�THE�1YTHAGORAS�� THEOREM�
FORMULA
�WHICH� IS� R�R���P�P�Q�Q�
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B� 'IGURE����5HE�FAMILIAR�SHAPE�OF�THE
��i� .ANDELBROT�SET
� COMPLETE�WITH�AXES

R
��� �

IF�THE� POINT�	P
Q
� IS� INSIDE�THE�
CIRCLE�THEN� IT� IS� IMPOSSIBLE�FOR�THIS�
LENGTH� TO� BE�GREATER�THAN� TWO� 	SO�
R���

�WHICH�GIVES� P�P�Q�Q����� *T� IS�
THIS�FINAL� FORM�OF�THE�EQUATION�WHICH�
IS� USED� IN� THE�8)*-&� LINE�TO�CHECK�
WHETHER�THE� PROGRAM�SHOULD�END�

#ECAUSE�THE� RANGE�OF�VALUES�FOR�
P� AND�Q� IS�SO�SMALL� THE� PLOTTING�COd
ORDINATES�MUST�BE� SIGNIFICANTLY�
AMPLIFIED� IN� ORDER�TO�MAKE�FULL� USE�OF�
THE�SCREEN��5HIS�ACCOUNTS�FOR�THE�
LARGE�MULTIPLICATION� FACTORS� IN�THE�
14&5� LINE�OF�-ISTING���

5)&�."/%&-#305�4&5
.UCH�CAN�BE� LEARNED�FROM�WATCHING�
THE� LINE� IN� THE�CIRCLE
� AND�YOU�MAY�
WANT�TO� SPEND�SOME�TIME�
EXPERIMENTING�WITH�VARIOUS� INITIAL�
POSITIONS�OF�THE� POINT
� BUT�HOW�DOES�
THIS� RELATE�TO�THE�.ANDELBROT�SET 

8ELL
� EACH� SET�OF�INITIAL� VALUES� 	A�AND
B
� CAN� BE�PUT�INTO�ONE�OF�TWO�
SEPARATE�CATEGORIES�� �DEPENDING�ON�
THE� PATH� OF�THE�CORRESPONDING�POINT
�
AS�GENERATED�BY�APPLYING�THE�
.ANDELBROT�EQUATIONS�� 5HE�TWO�
CATEGORIES�OF�POINTS�ARE�

���5HOSE�WHOSE�PATHS� RAPIDLY
ACCELERATE�TO� INFINITY

���5HOSE�WHOSE�PATHS�NEVER�LEAVE
THE�CONFINES�OF�THE�CIRCLE

*T�WOULD� TAKE�AN� INFINITE�AMOUNT�OF�
TIME�TO�TEST�A� POINT�THOROUGHLY�
ENOUGH�TO�DETERMINE�WHETHER� IT�FLIES�
OFF�TO� INFINITY�OR�NOT
� BUT� IT�CAN� BE�
SHOWN�THAT� IF�THE�POINT�BREACHES�THE�
BOUNDARY�OF�THE�.ANDELBROT�CIRCLE� IT�
WILL� EVENTUALLY� REACH� INFINITY�� 6SING�
THIS� REASONING�WE�CAN� SAY�THAT�THE�
INITIAL� POINT�	����
���
�DEMONSTRATED�
EARLIER� IS�AN�EXAMPLE�OF�CATEGORY�
ONE��"N�EXAMPLE� OF�A�CATEGORY�TWO�
POINT� IS� 	����
����

�WHOSE� PATH� IS�
SHOWN� IN� 'IGURE���� THIS�WAS�TESTED�
USING�-ISTING��� AND� HAD�STILL� NOT�
EXITED� THE�CIRCLE�AFTER���
����
ITERATIONS�� 6NFORTUNATELY�THERE� IS�NO�
SIMPLE�WAY�TO� PROVE�THAT�A� LINE�WILL�
NOT� REACH� INFINITY
� SO�THE�BRUTE�FORCE�
METHOD� OF�APPLYING�THE�EQUATION�
MANY�TIMES�MUST�BE�USED��8HEN�
PLOTTING�THE�.ANDELBROT�SET�THE�
NUMBER�OF�ITERATIONS�AFTER�WHICH�WE�
TERMINATE�THE�PROCESS�AND�ASSUME�
THE�POINT�WILL� NEVER� LEAVE� THE�CIRCLE�
	THE� ITERATION� CEILING
� IS�ARBITRARY
� BUT�
CEILINGS�OF���� ARE�GENERALLY�TYPICAL� 	IF�
THE� ITERATION� CEILING� IS�TOO� HIGH� THE�
PROGRAM�WILL� BE�EXCESSIVELY�SLOW
� BUT�
IF�IT� IS�TOO� LOW�THE�EDGES�OF�THE�SET�
WILL� NOT�BE�SUFFICIENTLY�DETAILED
�

.",*/(�"�10*/5
5HE� CATEGORISATION�OF�POINTS�
ACCORDING�TO�THEIR�BEHAVIOUR� IN� THE�
CIRCLE� IS�THE� KEY�TO�CREATING�THE�
.ANDELBROT�SET��8HAT�WE�DO� IS�TO�
TAKE�EVERY�POINT�WITH� INITIAL� POSITION�
BETWEEN�A�����
� A����� AND� B�����
� B��

�
� PUT�THEM�THROUGH�THE�EQUATIONS�
AND� THEN� CATEGORISE�THEM�� *F�ALL�THE�
TYPE�TWO� POINTS�ARE� LEFT�BLACK�AND�ALL�
OTHERS�ARE�COLOURED�WHITE�WE�GET�THE�
IMAGE� SHOWN� IN�'IGURE��
� COMMONLY�
KNOWN� AS�THE�.ANDELBROT�SET��"N�
"MIGA�#"4*$�PROGRAM�WHICH�
PRODUCES�A� SIMILAR�PLOT� IS�GIVEN� IN�
-ISTING���

/OTE�THAT�NOT�EVERY�VALUE�OF�A�
AND�B�CAN�BE�TESTED�BECAUSE�THERE�
ARE�AN� INFINITE� NUMBER�OF�VALUES
�
MEANING�THAT�THEY�WOULD�TAKE�AN�
INFINITE� AMOUNT�OF�TIME�TO�PROCESS�
AND� THEY�WOULD� NOT�FIT�ON�THE�SCREEN��
*NSTEAD�WE�PLOT�A�SMALL� PORTION� OF�
REGULARLY�SPACED� SAMPLES
� ALLOWING�A�
REASONABLE� APPROXIMATION� OF�THE�
.ANDELBROT�SET�TO�BE�BUILT�UP��5HE�
ACTUAL� NUMBER�OF�POINTS�TESTED� IS�
DETERMINED� BY�THE�DISTANCE�BETWEEN�
THEM�� � IN� -ISTING���THIS� IS�THE�45&1�
SIZE�OF�THE�'03���/&95� LOOPS��5HIS�
DISTANCE� IS�OPTIMISED� TO�GIVE�THE�
MAXIMUM�DETAIL� IN�THE� SMALLEST�
AMOUNT�OF�TIME�

"�#*5�0'�$0-063
5ECHNICALLY�THE�.ANDELBROT�SET�IS�
DEFINED�AS�THE�MAP�OF�ALL� THE�
CATEGORY�TWO� POINTS�ON�THE� PLANE� 	IN�
OTHER�WORDS
� ALL� THE� BLACK�POINTS�
SHOWN� IN� 'IGURE��

� BUT�MOST�PEOPLE�
ARE�MORE�FAMILIAR�WITH� THE�VERSION�
SURROUNDED�BY�COLOURFUL� CURVED� LINES��
5HESE� LINES� ARE� KNOWN�AS�CONTOUR�
LINES� 	OR�DWELL� BANDS

� AND� REPRESENT�
THE�EASE�WITH�WHICH�EACH� POINT� LEFT�
THE�CIRCLE�� -ISTING���CAN�EASILY�BE�
ADAPTED�TO�DISPLAY�THESE�CONTOURS��
5HE�COLOUR�OF�EACH� POINT� IS�
DETERMINED�BY�THE�NUMBER�OF�
ITERATIONS� PERFORMED� BEFORE�THE� POINT�
ESCAPED� 	THE�FEWER� ITERATIONS� IT�TOOK�
THE�MORE�EASILY�THIS� HAPPENED
�

*N� THE�"MIGAkS�HIGH� RESOLUTION�
NON�INTERLACED�MODE�WE�CAN�
DETERMINE�THE�COLOUR�BY�TAKING�.0%�
���OF�THE�NUMBER�OF�ITERATIONS�
REQUIRED�TO�FREE�EACH� POINT�FROM�THE�
CIRCLE�� 5HIS�GIVES�A� RANGE�OF�COLOURS�
BETWEEN� ��AND� ����0BVIOUSLY�COLOURS�
ARE� REPEATED
�MEANING�THAT�NO�ONE�
COLOUR�CAN�BE�ASSIGNED� TO�ANY�SINGLE�
ITERATION� NUMBER
� BUT�THE�COLOUR�CYCLE�
ENSURES�THAT�NO�TWO� ADJACENT�
CONTOURS�ARE�THE� SAME��5HE� ITERATION�
CEILING�OF����ENSURES�THAT�ALL�
MEMBERS�OF�THE�ACTUAL�.ANDELBROT�
SET�ARE� LEFT�BLACK� IN� LINE�WITH�
CONVENTIONS�	���.0%�������
�

5O�ADD�COLOUR�THE� FOLLOWING�TWO�
LINES�MUST�BE� INSERTED�AT�THE�HEAD�OF�
-ISTING��� IN� ORDER�TO�OPEN�A�SCREEN�
CAPABLE�OF�DISPLAYING���
� RATHER�THAN�
THE� USUAL� FOUR
� COLOURS�
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5O�ACTUALLY�PLOT�THE�POINTS� IN�COLOUR�
THE� *'���&/%� *'�SECTION�OF�-ISTING���
SHOULD� BE� REMOVED
� AND�THE�FOLLOWING�
ROUTINE�SUBSTITUTED� IN� ITS� PLACE�
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8HEN� PLOTTING�A�.ANDELBROT�SET�TO�A�
MONOCHROME�MONITOR�OR�PRINTER�THE�
CONTOUR�BOUNDARIES�CAN�BECOME�
INDISCERNIBLE�DUE�TO�THE� SUBSTITUTION�
OF�GREY�SCALES�FOR�COLOURS�� *N�THIS�
CASE�THE�SIMPLEST�THING�TO�DO� IS�
CHANGE�THE�.0%����TO�.0%��
� SO�
THAT�CONTOURS�ARE�COLOURED�
ALTERNATELY�BLACK�AND�WHITE�

5)&�8"*5*/(�(".&
5HE�MAJORITY�OF�"MIGA�.ANDELBROT�
PROGRAMS�TAKE�THE�BEST�PART�OF����
MINUTES�TO� PRODUCE� THE�WHOLE�
CONTOURED� SET
� ALTHOUGH� EXACT�TIMES�
DEPEND� ON� THINGS�AS�THE�
PROGRAMMING� LANGUAGE�USED� 	"MIGA�
#"4*$�.ANDELBROT�PROGRAMS� ARE�
MUCH�SLOWER�THAN�('"�#"4*$�OR�$�
ONES
� AND�THE� SCREEN� RESOLUTION� 	THE�
HIGHER�THE� RESOLUTION
� THE�MORE�
POINTS�THERE�ARE�TO�TEST�AND�PLOT
�

:OU� SHOULD� NOW�BE�ABLE�TO�
APPRECIATE�WHY�.ANDELBROT�
GENERATORS�TAKE�SO� LONG�� � REMEMBER�
THAT�FOR�EACH� POINT�ON�THE�.ANDELBROT�
SET�THE�PROGRAM�MUST�DETERMINE�AND�
CATEGORISE�THE�BEHAVIOUR�OF�THE�
CORRESPONDING� LINE� IN� THE�CIRCLE�� *F�WE�
ASSUME�THAT�ON� AVERAGE����
ITERATIONS�ARE� REQUIRED� TO�CATEGORISE�
EACH� POINT
� AND�THAT�THE� SIZE�OF�THE�
RELEVANT�SCREEN� AREA� IS�����BY�����
PIXELS�THEN�ALTOGETHER�����BY�����BY�
������
���
���� ITERATIONS�MUST�TAKE�
PLACE��5HATkS� �
���
����APPLICATIONS�
OF�THE�EQUATIONS
� THE�CIRCLE� BREACHING�
TEST�AND�ALL� THE� ASSOCIATED� PROGRAM�
INSTRUCTIONS��5HIS� IS� A�CLEAR�
DEMONSTRATION�OF�WHY�A� POWERFUL�
COMPUTER�LIKE�THE�"MIGA� IS�ESSENTIAL�
FOR�CHAOS�RESEARCH�

0F�COURSE
� NOT�ALL� POINTS� REQUIRE�
THE�SAME�NUMBER�OF�ITERATIONS�� *F�YOU�
OBSERVE�THE�CONTOUR�DRAWING�VERSION�
OF�THE�PROGRAM� IN�ACTION�YOU�CAN�
EASILY�SPOT�THE�CHANGES� IN�
CALCULATION� SPEED��5HIS� IS�MOST�
NOTICEABLE� IN� AND�AROUND� THE�ACTUAL�
.ANDELBROT�SET
�WHERE�MORE�
ITERATIONS�MUST�BE� PERFORMED� PER�
POINT�THAN�ANYWHERE�ELSE�

4O
�WE�VE� SEEN� HOW�TO�CREATE�THE�
BASIC�.ANDELBROT�PATTERN�� �WITHOUT�
RECOURSE�TO�COMPLEX�MATHEMATICS��
/EXT�MONTH�WE�LL� BE�TAKING�A� LOOK�AT�
HOW�TO�ZOOM� INTO�THE�SET�AND� *k LL� BE�
PROVIDING�SOME�EXTRA� INFORMATION�
NECESSARY�TO� PRODUCE�SOME� RARE�
.ANDELBROT�MUTATIONS�

5HIS�SERIES�O F�ARTICLES�USES�
INFORMATION� FROM�$ONRAD�#ESSANTkS�
FORTHCOM ING�BOOK
� $OMPUTERS�AND�
$HAOS��"MIGA�&DITION�� 'OR�DETAILS�O F�
PRICE�AND�AVAILABILITY
�YOU�CAN�CA LL�
4IGMA�1RESS� ��������������OR�FAX�
�������������$ONRAD�#ESSANT�CAN�
BE�REACHED�BY�&�MAIL�AS�PPYHCMB!�
UK�AC�NOTT�VAX�
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\�HE�1HOENIX�BOARD
�FROM�
"USTRALIAN�COMPANY�1HOENIX�
.ICROTECHNOLOGIES
� IS�THE�
LATEST�AND�GREATEST�UPGRADE�

FOR�THE�DIE�HARD�"�����USER��.UCH�
MORE�THAN�A�SIMPLE�ENHANCEMENT
� IT�
IS�AN�ENTIRE�MOTHERBOARD�
REPLACEMENT�WHICH�NOT�ONLY�BRINGS�
THE�"�����INTO�THE�&$4�,ICKSTART�
���ERA
�BUT�ALSO�OFFERS�FACILITIES�NOT�
FOUND�ON�EITHER�THE�"����OR�"�����
MACHINES�ALONE�

'EW�COMPUTERS� INVOKE�THE�SENSE�
OF�LOYALTY�THAT�THE�"MIGA�DOES�� *N�AN�
INDUSTRY�WHERE� LAST�YEARiS�TECHNOLOGY�
IS�ALREADY�OUT�OF�DATE
� EVEN�FEWER�
COMPUTERS�CAN�BOAST�THE� LONGEVITY�
THAT�THE�ORIGINAL�"MIGA�"�����HAS�
ENJOYED�AS�A� USABLE� SYSTEM�

*T� IS�ESTIMATED�THAT�$OMMODORE�
SOLD�OVER����
����"L000S�BEFORE�
FORMALLY�DISCONTINUING�THE�SERIES�
.UCH�NEW�TECHNOLOGY�HAS�SINCE�BEEN�
INCORPORATED� INTO�THE�MAINSTREAM�
"MIGAS�THAT�HAS� LEFT�THE�"�����USER�
BEHIND�� 'OR�INSTANCE
� THE�"L000iS�
"GNUS
� LIMITED�TO����,�OF�CHIP�3".
�
CAME� IN� A����PIN� %*1�FORM�FACTOR
�
MAKING� IT�IMPOSSIBLE�TO� UPGRADE�TO�
THE�'AT�AND� &$4�"GNUS�PARTS�
	OFFERING
� RESPECTIVELY
� ��AND��.B�OF�
CHIP�3".

�WHICH� HAVE�AN����PIN�
1-$$�PACKAGING�

$OMMODORE�ALSO�BEGAN�WORK�ON�
THE�,ICKSTART�����30.
�WHICH�
REQUIRES����,�OF�30.�SPACE�� THE�
"�����DESIGN� PROVIDED�ONLY�A����,�
AREA�OF�MEMORY�	THE�8RITABLE�$ONTROL�
4TORE
� OR�8$4
�FOR�30.�STORAGE��5HIS�
WAS�ONE�OF�THE� UNIQUE�FEATURES�THAT�
WAS�UNFORTUNATELY�DONE�AWAY�WITH� IN�
LATER�"MIGAS�� �IT�ALLOWED�THE�USER�TO�
LOAD� IN�DIFFERENT�,ICKSTARTS�FROM�DISK
�
THUS�MAKING�DEVICES� LIKE�30.�
SWITCHERS�UNNECESSARY�

5HE�FIRST�"�����ENHANCEMENT�
PRODUCT�DESIGNED�TO�OVERCOME�THESE�
LIMITATIONS�WAS�THE�3EJUVENATOR�FROM�
64�BASED� &XPERT�4ERVICES�	AS�
REVIEWED� IN�"MIGA�4HOPPER�ISSUE��
�
+ULY�����
��5HE�3EJUVENATOR�IS�A�
BOARD�FOR�THOSE�"L000S�WHICH� HOUSE�
THEIR�8$4� IN�A�DAUGHTERBOARD�
ASSEMBLY�	CALLED�THE� h,ICKSTART�30.�
5OWER�
�� IT�CANNOT�BE�USED�WITH� LATER�
"L000S�WHICH� PUT�THE�8$4�ONTO�THE�
MOTHERBOARD� ITSELF�

"�SECOND� SIMILAR�PRODUCT
�THE�
%74�WONDER�CARD
�WAS� ALSO�
ANNOUNCED�MORE�THAN�TWO�YEARS� AGO��
+UST�LIKE�THE� 3EJUVENATOR
� IT�WAS�
SUPPOSED�TO�OFFER�&$4�AND�,ICKSTART�
����COMPATIBILITY�� UNFORTUNATELY
� IT�
NEVER�REACHED�THE�MARKET�

5HE�1HOENIX�BOARD
� ON�THE�OTHER�
HAND
� IS�AVAILABLE�NOW
� THOUGH�
CURRENTLY�LACKING�A�6,�DISTRIBUTOR�� 4O
�
COULD�THIS�THE�ADD�ON�THAT�EVERY�
"�����OWNER�HAS�BEEN�WAITING�FOR 

1-6((*/(�"8":
*NSTALLING�THE�1HOENIX�BOARD�CAN�TAKE�
ANYTHING�FROM�ONE�TO�SEVERAL� HOURS
�
DEPENDING�UPON�WHICH�FEATURES�YOU�
WANT�TO�GIVE�THE�"������ *T� IS� LIKELY


�>�=9?8.=�>99�199.�>9�,/�><?/��+8�?:1<+./�A23-2�
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HOWEVER
� THAT�MOST�PEOPLE�WHO�
PURCHASE�THE� BOARD�WILL�WANT�TO�
INSTALL� AT�LEAST�A�HARD� DRIVE�AND� A�DEc
INTERLACER�CARD
�WHICH� IS�THE�
CONFIGURATION�WE�WILL� DISCUSS�HERE�

%ISASSEMBLING�THE�"�����AND�
REMOVING�ITS�3'�SHIELDING�AND�
MOTHERBOARD� ARE� RELATIVELY�PAINLESS�
OPERATIONS��5HE�1HOENIX�MANUAL�
GIVES�COMPLETE� INSTRUCTIONS
�
INCLUDING�DETAILS�OF�HOW�TO�FIND�
DIFFICULT�TO�REACH�SCREWS��"T�THIS�POINT�
IT�BECOMES�NECESSARY�TO�CHECK�THREE�
THINGS
�WHICH� SHOULD� REALLY�BE�DONE�
BEFOREHAND�BY�ANYONE�WHO�WISHES�TO�
ORDER�THIS�BOARD�

��� *F�THE�������$16� IS�OF�)ITACHI�
OR�5HOMSON�MANUFACTURE
� IT� IS�
ADVISABLE�TO�OBTAIN�A�.OTOROLA�ONE
�
OTHERWISE�OVERLOADING�PROBLEMS�MAY�
OCCUR�WHEN�USING�THE�4$4*� CONTROLLER�
OR�THE�EXPANSION�BUS�

��� *F�THE�FLOPPY�DISK�CONNECTORS�
ARE� SOLDERED�TO�THE�MOTHERBOARD� 	AS�
IN�SOME�1"-�MACHINES

� A�4OLDERED�
$ONNECTOR�$ABLE�4ET�HAS�TO�BE�
ORDERED�FROM�1HOENIX�TO�ENABLE�THEIR�
USE�WITH�THE�1HOENIX�BOARD�

�
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��� *F�THE� DISK�DRIVE� ITSELF�IS�AN�
/&$�OR�.ATSUMI� BRAND
� IT�WILL� LEAVE�
NO�GAP�BETWEEN� ITSELF�AND�THE�30.S�
	WHICH� SIT�JUST�UNDER� IT
�FOR�THE�MOTOR�
TO� ROTATE�� 1HOENIX�CAN�SUPPLY�A�
REPLACEMENT�DRIVE�FOR�THIS�PURPOSE�

5HERE�ARE�FIVE�CHIPS�ON�THE�
"�����MOTHERBOARD� THAT�NEED�TO�BE�
REMOVED� AND� INSERTED� INTO�THE�
1HOENIX�BOARD
� NAMELY�� THE�������
$16
� THE�TWO������$L"S
� 1AULA� AND�
%ENISE� 	OR�&$4�%ENISE
��5HE�
������������MATHS�COPROCESSOR�
	WHICH
� INCIDENTALLY
� REQUIRES�THE�
PURCHASE�OF�AN�OSCILLATOR�CHIP�FOR�ITS�
USE
�AND�THE�,ICKSTART�����30.�ALSO�
GO� INTO�THEIR� RESPECTIVE�SOCKETS�� 	5HE

&�.#+*��1/0!.
%*1�� �	%UAL� *N�LINE�1ACKAGE
�

3ECTANGULAR�SHAPED�
COMPUTER�CHIPS
�WITH�PINS�
ALONG�BOTH� LENGTHS�

1$#�� �1RINTED�$IRCUIT�#OARD�
5HE� LARGE�FLAT�ITEM� INSIDE�
YOUR�"MIGA�WHICH�ALL�THE�
ELECTRONICS�ARE�ATTACHED�TO�

1-$$�� �4QUARE�SHAPED
COMPUTER�CHIPS
�WITH�PINS�
ALONG�ALL�FOUR�SIDES�

4$4*�� �4MALL�$OMPUTER�
4YSTEMS�*NTERFACE�

;ORRO�� �5HE�NAME�OF�THE�
"MIGAiS�EXPANSION�SLOT�
PROTOCOL��5HE�;ORRO� *�WAS�
UNIQUE�TO�THE�"�����AND�
THE�"�����;ORRO� **�WAS�THEN�
INTRODUCED�WITH�THE�"�����
AND�;ORRO� ***�MADE� ITS�
DEBUT�ON�THE�"�����

$)*14�'03�&7&3:5)*/(�� �5)04&�1)0&/*9�'&"563&4� */�'6--
3EVOLUTIONISING�WHAT�YOU�CAN�DO�WITH�AN�"����
�THE
1HOENIX�BOARD�OFFERS�THE�FOLLOWING�

m �'ULL� &$4�SUPPORT
�WITH�BOTH���AND��.B�"GNUS�
VERSIONS�AVAILABLE�� 	5HE��.B�VERSION� IS� UPGRADABLE�


m �4OCKETS�FOR�HOLDING�FOUR�,ICKSTART�30.S�
SIMULTANEOUSLY
�WITH�THE�ABILITY�TO�SWITCH�BETWEEN�ANY�
TWO�OF�THEM�AT�A�TIME��5HE�ABILITY�TO� LOAD�,ICKSTARTS�
FROM�DISK� IS� PLANNED� AS�A� LATER�UPGRADE�

a�$OMES�WITH� ����30.�AND��.B�OF�MOTHERBOARD� 3".�
PRE�INSTALLED�

a�"UDIO�FILTER�AND� REAL�TIME�CLOCK�BUILT�IN�
� �0NE�"�����COMPATIBLE�;ORRO� **� SLOT�AND�ONE

"�����"�����COMPATIBLE�VIDEO�SLOT�AVAILABLE�ON�THE�
MOTHERBOARD�

a�4OCKET�FOR�INSTALLING�A�������������MATHS�COc
PROCESSOR�

a� *NTERNAL� 34�����CONNECTOR
� SIMILAR�IN�CONCEPT�TO�THAT�
FOUND� IN�"����S�	MOSTLY�USED�FOR�FITTING�INTERNAL� .*%*

INTERFACES
��5HE�PIN�OUT
� HOWEVER
�DUPLICATES�THE�
"�����SERIAL� PORT�

m �*NTERNAL� 4$4*� PORT��"S�FAR�AS�POSSIBLE
�THE�4$4*�
CONTROLLER�EMULATES�$OMMODOREiS�"�����

m �1RESERVES�ALL�CONNECTORS� AT�THE�BACK�OF�THE�MACHINE
�
FOR�COMPLETE�COMPATIBILITY�WITH�"�����PERIPHERALS�� �
ALTHOUGH�THE�COMPOSITE�COLOUR�CONNECTOR�NOW�
SUPPLIES�ONLY�MONOCHROME�VIDEO�

m �&LIMINATES�THE�NEED�FOR�A�FRONT�PANEL� ���,�3".�
CONNECTOR�� �THIS�PORT�IS� LEFT�FREE�FOR�FUTURE�EXPANSION�
PERIPHERALS�

5HE�CONSTRUCTION� IS�MODULAR�� ALL� CHIPS� ARE�FULLY�
SOCKETED� FOR�EASY�REPLACEMENT
� AND�MOST�1HOENIX�
FUNCTIONS� 	SUCH�AS�SELECTING�THE�,ICKSTART�30.S
�OR�
BOOTING�FROM�AN�EXTERNAL�DRIVE� UNDER����
�ARE� ACTIVATED�
BY�SETTING�APPROPRIATE� LINKS�ON�THE�BOARD��5HE�PRODUCT�
ITSELF�IS� SUBJECT�TO� IMPROVEMENTS�� OURS�WAS�VERSION� ���
�
INCORPORATING�A�4$4*� 3EVISION� ��DRIVER�&130.�
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*NSTALLING�A�NEW�"MIGA�MOTHERBOARD�ALWAYS� INVOLVES�A�FAIR�DEGREE�OF�INTERNAL�
MODIFICATION��#UT� IF�YOUkRE�DETERMINED�TO�BROADEN�YOUR�"L000kS�HORIZONS
�THE�
1HOENIX�BOARD� IS�WELL�WORTH�THE�EFFORT�

1HOENIX�BOARD� HAS�SEVEN�SOCKETS�TO�
HOLD�VARIOUS�,ICKSTARTS�� 30.S���AND
�� ARE� INTENDED�FOR�����AND�����
,ICKSTARTS
� 30.��� IS�SPREAD�OVER�
FOUR�SOCKETS� INTO�WHICH�,ICKSTART�����
AND�EARLIER�&130.S�CAN�BE� INSERTED
�
AND�30.��� IS�A���MEGABIT�&130.�
CONNECTOR�INTENDED�FOR�CUSTOM�OR�
FUTURE� �.B�,ICKSTARTS�
�5HE�1HOENIX�
MANUAL�STRESSES�THE� IMPORTANCE�OF�
PROPER�GROUNDING�WHEN�HANDLING�
THESE�STATIC�ELECTRICITY�SENSITIVE�
DEVICES��$ERTAIN�MODIFICATIONS�WILI�
NEED�TO�BE�MADE�TO�THE�"�����CASE�
AT�THIS�STAGE
� ALLOWING�,ICKSTART��
FLOPPY�DRIVE�SELECT�SWITCHES
�EXTERNAL�
4$4*�SERIAL�CONNECTORS�AND�DEd
INTERLACER�CARD�MONITOR�CABLE�
CONNECTORS�TO�BE�MADE�AVAILABLE�AT�
THE�BACK�OF�THE�MACHINE��5HE�
1HOENIX�BOARD� CAN�NOW�BE� INSERTED�
INTO�THE�"I000�CASE
�WITH� SOME�
EFFORT�BEING�REQUIRED�TO�MATCH� UP�THE�
JOYSTICK�PORTS� AND�ALIGN� THE�BACK�
PANEL� AT�THE�SAME�TIME�

�""',%�7-30��""�-,1
5HE�FINAL� STAGE� IN�THE� INSTALLATION�
PROCEDURE� IS�THE�FITTING�OF�AN� INTERNAL�
HARD�DRIVE�AND�A�DE�INTERLACER�CARD��
(IVEN�THE� LACK�OF�A�HARD�DRIVE�BAY�IN�
THE�"�����CASE
�THIS�ENTAILS�CARRYING�
OUT�SOME�SERIOUS�SURGERY�ON�THE�TOP�
3'�SHIELD�� 1HOENIX�SUPPLIES� A�
TEMPLATE�FOR�FIXING�2UANTUM� -1�	-OW�
1ROFILE
�SERIES�4$4*� HARD�DRIVES�
INSIDE�THE�"������5HESE�DRIVES�ARE�
AVAILABLE� IN� ��
� ����AND����.B�
VERSIONS��"LTHOUGH�OTHER�4$4*�DRIVES�
WILL�WORK�INTERNALLY�WITH�THE�1HOENIX�
BOARD
� THIS�WOULD� RENDER�THE�SUPPLIED�
TEMPLATE�USELESS��5HIS�TEMPLATE� IS�
REQUIRED� IN�ORDER�TO�CUT�OUT�A�
RECTANGULAR�SECTION�FROM�THE�TOP�OF�
THE�3'�SHIELD
� SLIGHTLY�LARGER�THAN�THE�
AREA�OCCUPIED�BY�THE�2UANTUM��
1HOENIX�RECOMMENDS�THE�USE�OF�THE�
SO�CALLED� jNIBBLING�TOOLk� FROM�5ANDY�
FOR�THIS�PURPOSE�� �THIS
� TOO
� IS�
AVAILABLE�FROM� 1HOENIX�THEMSELVES�

*N�PRACTICE
� THE�USE�OF�THE�
NIBBLING�TOOL� IS�THE�SLOWEST�PROCESS
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IN�THE� INSTALLATION�EXERCISE�� �IT�
REMOVES�AN�AREA�OF�APPROXIMATELY���
BY���MM�FROM�THE�METAL� AT�A�TIME��
0NCE�THE�HOLE� IS�COMPLETE
� IT� IS�
ADVISABLE�TO�FILE�THE�EDGES�TO� REMOVE�
ANY�ROUGH�SPOTS�� �THE�MANUAL� INSISTS�
THAT�THIS�SHOULD� BE�DONE�AWAY�FROM�
THE�BOARD
�TO�PREVENT�ANY�PIECES�OF�
METAL� FROM�FINDING�THEIR�WAY�INTO� IT��
5HE�2UANTUM�THEN�FIXES�TO�THE�3'�
SHIELDING�VIA�SCREWS
� USING�MOUNTING�
BRACKETS�WHICH�ARE�PART�OF�THE�HARD�
DISK�INSTALLATION� KIT�

5HE�1HOENIX�BOARD� HAS�TWO�
IDENTICAL� INTERNAL� POWER�CONNECTORS�
	THE�ORIGINAL�MOTHERBOARD� HAD�JUST�
ONE
�FOR�SUPPLYING�POWER�TO�THE�
INTERNAL�FLOPPY�AND�HARD�DRIVES��
	)AVING�BOTH� A�HARD�AND�A�FLOPPY�
DRIVE�DRAWING�POWER�FROM�THE�
MOTHERBOARD� IS� NOT�THE�PROBLEM�HERE�
THAT� IT�WOULD�BE�ON�AN�"����� �THE�
"�����POWER�SUPPLY�HAS�A�
REASONABLY�HIGH� RATING�
�5HE�BOARD�
ALSO�HAS�TWO� INTERNAL� HARD�DRIVE�DATA�
CONNECTORS��0NE�OF�THESE�	A����PIN�
HEADER
�HOOKS�UP�VIA�A�SUPPLIED�
RIBBON�CABLE�DIRECTLY� INTO�THE�
2UANTUM
�WHICH�MUST�BE�CONFIGURED�
VIA� ITS�JUMPERS�AS�4$4*� DEVICE�ZERO��
THE�OTHER
� A����PIN�HEADER
� CONNECTS�
TO�AN�"�����STYLE�%#����4$4*�
CONNECTOR�WHICH� IS�MOUNTED�
EXTERNALLY�ON�THE�"�����CASE�

�
�
����	�� ������

1HOENIX�ALSO�SUPPLIES�AN� INTERNAL�
DISPLAY�ENHANCER�TEMPLATE�FOR�
$OMMODOREkS�"�����BOARD
� AS�WELL�
AS�ONE�FOR�THE�(ERMAN�.ULTI7ISION�
������ /O�TEMPLATE� IS�SUPPLIED�FOR

THE�.ICROWAY�'LICKER�'IXER
� BUT�SINCE�
THIS�DOES�NOT�HANDLE�1"-�OR�OVERSCAN�
MODES
� IN�ANY�CASE� ITS� USEFULNESS� IS�
LIMITED�� #OTH�THE�"�����AND�THE�
.ULTI7ISION�CAN� REST�HORIZONTALLY�
INSIDE�THE�"�����CASE�USING�RIGHTd
ANGLED� BRACKETS��5HE�VIDEO�SLOT�
SUPPLIES�ALL�THE�SIGNALS�THAT�ARE�
FOUND� IN�THE�"�����"�����
IMPLEMENTATIONS
� AN� IMPROVEMENT�
OVER�THE�SIMILAR�SLOT�FOUND�ON�THE�
3EJUVENATOR�	WHICH
� IN�ADDITION�TO�NOT�
SUPPLYING�THE�AUDIO�AND�PARALLEL� PORT�
SIGNALS
�WAS� LET�DOWN�BY�THE�
"L000kS� INABILITY�TO�GENERATE�
ANALOGUE�COMPOSITE�SYNC
�

*N� PRINCIPLE
� THEREFORE
� IT�WOULD�
BE�POSSIBLE�TO�USE�CARDS� LIKE�
/EW5EKkS�7IDEO�5OASTER�AND�(71kS�
*7����WITH�THE�1HOENIX�BOARD�� /OTE�
THAT� INSTALLING�THE�"�����REQUIRES�
MODIFICATION� OF�ITS�1$#�� �A�TEMPLATE�
IS� PROVIDED�FOR�THIS�TASK
�WHICH�CAN�
BE�PERFORMED�WITH�THE�NIBBLING�TOOL��
ALTERNATIVELY
� 1HOENIX�CAN�SUPPLY�
MODIFIED�"����S�� *N�THE�END
� THE�
DISPLAY�ENHANCER�AND�THE� HARD�DRIVE�
END� UP�SNUGGLING�EXTREMELY�CLOSE�TO�
EACH�OTHER�IF�THE�3'�SHIELD� IS�TO�GO�
BACK�ON�AT�ALL�

�
�������������1

0NCE�THE�HARD�DRIVE�AND�THE�DISPLAY�
ENHANCER�HAVE�BEEN� INSTALLED
� IT� IS�
IMPORTANT�TO�TEST�THE�MACHINE�
THOROUGHLY�BEFORE�SEALING�IT�TOGETHER�
ONE� LAST�TIME��YOU�WOULDNkT�WANT�TO�
OPEN� IT�UP�AGAIN�WITHOUT�VERY�GOOD�
REASON��(IVEN�THE�HIGH�QUALITY�OF�THE�
CONSTRUCTION
� IT�WAS�NO�SURPRISE�TO�
FIND�THE�1HOENIX�"MIGA�COMBINATION�
WORKED� PERFECTLY�FIRST�TIME�

"�UTILITIES�DISK�SUPPLIED�WITH�THE�
PACKAGE� INCLUDES�VARIOUS� USEFUL�
TOOLS�FOR�TESTING�AND�USING�THE�
1HOENIX�BOARD��0NE�OF�THESE� IS�A�
VERSION�OF�$OMMODORE�S����';;8�;D�
UTILITY�PROGRAM
�WHICH� IS� USED�TO� PREP�
AND�FORMAT�THE� INTERNAL�2UANTUM�
HARD�DISK��8ITH�THE�SUPPLIED�
PBSCSI�DEVICE�DRIVER� INSTALLED� IN�THE�
%&74��DIRECTORY
� BOTH�THE�2UANTUM�
AND�AN�EXTERNAL� 'UJITSU�4$4*� UNIT�
CONNECTED�TO�THE�EXTERNAL�4$4*� PORT�
WERE� IMMEDIATELY�RECOGNISED�BY�THE�
PROGRAM��5HE�1HOENIX�BOARD�4$4*�
CONTROLLER�FULLY�IMPLEMENTS�
$OMMODOREkS�3IGID� %ISK�#LOCK�AND�
4$4*�%IRECT�PROTOCOLS�FOR�HARD�DISKS�
"�PBSCSI�AMHD�DRIVER� IS� ALSO� INCLUDED�
ON�THE�UTILITY�DISK�FOR�USE�WITH�THE�
"."9�**�.AC�EMULATOR�

0NE�OF�THE�PROBLEMS�THAT�
PLAGUED�ALL�"L000S�WAS�SIGNAL� NOISE�
ON�THE����PIN�EXPANSION� BUS�
CONNECTOR
�WHICH� LED�TO�FREQUENT�
CRASHES�AS� SOON� AS�AN�EXTERNAL�
DEVICE�WAS� PLUGGED� IN��5HE�1HOENIX�
BOARD�EXPANSION�BUS� IS� NOISE�FREE��
-IKE�THE�ORIGINAL�CONNECTOR
� IT� IS�
ALMOST� IDENTICAL� TO�THE�"����
EXPANSION�BUS�� *T�WORKED� FINE�WITH� AN�
"�����MEMORY�EXPANSION� BOARD
� AS�
WELL� AS�WITH�"����PERIPHERALS
�SUCH�
AS�%ATELkS�"CTION� 3EPLAY�***� CARTRIDGE�

*T�EVEN�WORKED� PERFECTLY�WITH� AN�
"����HARD�DRIVE� PLUGGED� IN
�WHICH�
HAD� NO�PROBLEMS�CO�EXISTING�WITH�THE�
INTERNAL� AND�EXTERNAL�4$4*� UNITS�� �BUT�
YOU� CAN�THANK�THE�"MIGA�"UTO$ONFIG�
ARCHITECTURE�FOR�THIS�FLEXIBILITY�

�	�����������	
��

5HE�1HOENIX�BOARD� IS�AN�EXCELLENT�
PRODUCT�� *T�INCORPORATES� IN�ONE�UNIT�
THE�BEST�FEATURES�OF�THE�"���
� THE�
"�����AND�THE�"������ *T�TURNS�THE�
"����� INTO�THE�ONLY�"MIGA�WITH�BOTH�
A�;ORRO� *� AND�A�;ORRO� **� BUS
�GIVING� IT�
THE�ABILITY�TO�USE�BOTH�"����AND�THE�
"�����CARDS�SIMULTANEOUSLY�� 	/OTE
�
HOWEVER
�THAT�DUE�TO�SPACE�
CONSTRAINTS
� IT�IS� NOT�POSSIBLE�TO�HAVE�
A�;ORRO� **� CARD� PLUGGED� IN�WITHOUT�
LEAVING�THE�CASE�OPEN�
� *N� USE
�THIS�
DOES�NOT�SIMPLY�FEEL� LIKE�A�NEW�
MACHINE
�THIS� 6?�A� NEW�MACHINE�� *N�A�
SENSE
� THE�1HOENIX�BOARD� IS�THE�FIRST�
j"MIGA�CLONEk ��MUCH� LIKE�1$�CLONE�
MOTHERBOARDS
� IT�WOULD�NOT�BE�
UNFEASIBLE�TO� INSTALL� IT� INTO�ONE�OF�THE�
CHEAP�REPLACEMENT�CASES�WIDELY�
AVAILABLE� IN�THE�1$�WORLD�

1HOENIX�S�SUPPORT�AND�SERVICE�
ARE�ALSO� HIGHLY�COMMENDABLE��
"VAILABLE�FROM�THEM�SOON�WILL� BE�AN�
INTERNAL��.B�3".�EXPANSION� BOARD�
WITH� BUILT�IN� *%&�HARD�DRIVE�CONTROLLER�
	A� 8.�"���)%

�WHICH�WILL� PLUG�INTO� ITS�
OWN� PRESENTLY�UNUSED�SLOT�ON�THE�
BOARD�� 1HOENIX�ALSO�ASSURES�
COMPATIBILITY�WITH�THE� LARGE�NUMBER�
OF�������ACCELERATORS�FOR�THE�"���
�
SUCH�AS�$4"kS�.BA�.IDGET�3ACER��
5HERE� IS�ALSO�NO� REASON�TO� BELIEVE�
THAT�THE�"����$%�30.�DRIVE�WILL� NOT�
WORK�WITH�THE�1HOENIX�BOARD�� *N�FACT
�
WITH�A�HARD�DRIVE
� AN�ACCELERATOR
� A�
DISPLAY�ENHANCER
� AN�"�����CARD�
AND�MULTIPLE�,ICKSTART�30.S�
INSTALLED� INTERNALLY
�TOGETHER�WITH�THE�
"����AND�A�FREEZER�CARTRIDGE�SHARING�
THE�EXPANSION�BUS
�YOU�GET�A�
MULTIFACETED�"MIGA�WHICH�AN�"����OR�
"�����ALONE�WOULD�HAVE�DIFFICULTY� IN�
MATCHING�� )6B2� 8.���###�
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*N�ADDITION
�THE�"����$OMBO�ZOOMS�
THE� "MIGA� FORWARD� WITH� AN� ����
ACCELERATOR
� RUNNING�AT�A� BLISTERING�
��.)Z��5HIS�ENABLES�YOUR�"MIGA�����
TO� RUN�AT�AN�INCREDIBLE������ .*14
�FASTER�
THAN�AN�"MIGA������� /O�OTHER�PRODUCT� IN�
THE�WORLD�COMBINES�ALL� THE�FEATURES�FOUND� IN�
THE�"����$OMBO��"�PLUG�IN�1$�EMULATOR�OPTION
�
SHOWN�BELOW
�IS�AVAILABLE�FOR�
THE�)%���AND�"����$OMBO�

)"3%� %3*7&
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A� ��.)Z�������PROCESSOR
m � ����.ATHS�$O�1ROCESSOR�SOCKET
m � ���,�OF�1$�3".�PLUS�THE�USE�OF�"MIGA�3".
m � 4UPPORTS�)ERCULES
�$("
�&(""�("�

	MONOCHROME
�AND�5�����VIDEO�MODES
m � 3UNS�.4�%04�	����AND�UPWARDS
�PLUS�
THOUSANDS�OF�OTHER�1$�PROGRAMS

5HIS�POWERFUL�����EMULATOR�MODULE�SIMPLY�PLUGS�INTO�
THE�jMINI�SLOT��OF�THE�(71�)%���OR�"����	WITHOUT�
INVALIDATING�THE�WARRANTY
�� *T�HAS�FULL�ACCESS�TO�THE�
"MIGAiS�RESOURCES�AND�ALLOWS�
YOU�TO�RUN�1$�AND�"MIGA�PROc
GRAMS�AT�THE�SAME�TIME
�GIVING�
YOU�TWO�COMPUTERS�IN�ONE�

4*-*$"� 4:45&.4� 0''&3� :06
m � �$��� "(�$!���&� ����(�$*�� 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�
m � &���!����� %'##"$&� ���#��!��� 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
m � #$����  �&���� 8E�NORMALLY�MATCH�COMPETITORS�ON�A�j4AME�PRODUCT���4AME�PRICEk�BASIS�
m � �%&����%���� ��� *��$%�� 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
m � F���  ����"!� &'$!"(�$� MC7A6��
�@A/44��� 4OLID
�RELIABLE�AND�PROFITABLE�
m � �'%�!�%%�	���'��&�"!����"(�$! �!&�� 7OLUME�DISCOUNTS�AVAILABLE��������������
m � %�")$"" %�� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�OUR�-ONDON���4IDCUP�BRANCHES�
a� &��� �'��� %&"��� $�!���� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
d� �$��� ��&��"�'�%��8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS�
m � #�* �!&��.AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�
#EFORE� YOU� DECIDE�WHEN� TO� BUY� YOUR� NEW�"MIGA� PRODUCTS
� WE� SUGGEST� YOU� THINK�VERY� CAREFULLY� ABOUT�
8)&3&�YOU� BUY� THEM��$ONSIDER�WHAT� IT�WILL� BE� LIKE�A� FEW�MONTHS�AFTER�YOU� HAVE�MADE�YOUR�PURCHASE
�
WHEN� YOU� MAY� REQUIRE� ADDITIONAL� PERIPHERALS� AND� SOFTWARE
� OR� HELP� AND� ADVICE�� "ND
�WILL� THE� COMPANY�
YOU� BUY�FROM� CONTACT�YOU�WITH� DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEMS
�WE�ENSURE�THAT�YOU�WILL� HAVE�
NOTHING� TO� WORRY� ABOUT�� 8E� HAVE� BEEN� ESTABLISHED� FOR� ALMOST� ��� YEARS� AND
� WITH� OUR� UNRIVALLED �
EXPERIENCE�AND�EXPERTISE
�WE�CAN�NOW�CLAIM�TO�MEET�OUR�CUSTOMERSi�REQUIREMENTS�WITH�AN�UNDERSTANDING�
WHICH�IS�SECOND�TO�NONE�� #UT�DONiT�JUST�TAKE�OUR�WORD�FOR�IT��$OMPLETE�AND�RETURN�THE�COUPON�NOW�FOR�OUR�
LATEST�'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�j4ILICA�4YSTEMS�4ERVICEk�
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4ILICA�4YSTEMS�ARE�PLEASED�TO�PRESENT�THE�(71�RANGE�
OF�PERIPHERALS��(71�ARE�THE�WORLDiS�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
�
$OMMODOREiS�EX�7ICE�1RESIDENT�OF�5ECHNOLOGY�� )E
�
ALONG�WITH�A�TEAM�OF�"MIGA�EXPERTS�INCLUDING�OTHER�EXc
$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�
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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

7-4*�CHIP�AND�'AAA4530.�4$4*�DRIVER
�FOR�UNBEATABLE�PERFORMANCE�
INCORPORATES�A�FAST�ACTION�HARD�DRIVE
�3".�EXPANSION�CAPABILITY
�CUSTOM� $�. 
5HE�)%���HARD�DRIVE�OFFERS�UP�TO��.B�OF�STANDARD� � � G D 4 , F � #1(5$
INTERNAL� 'AST� 3".� EXPANSION�AND� THE� l� �� h� �� = � ? � SWW � b
"����$OMBO
�UP�TO��.B�OF����BIT�WIDE� S� 
� ��
FAST�3".�EXPANSION�� #OTH� FEATURE�A�
4$4*�CONTROLLER
�WHICH�SUPPORTS�UP�TO�
�� ADDITIONAL� DEVICES
� AND� AN�
"UTOBOOT�(AME�CUT�OFF�SWITCH�� #OTH�
ARE�AVAILABLE� IN���
�����AND����.B�
HARD�DRIVE�VERSIONS�
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' N� LAST�MONTHkS� ISSUE�WE�
COVERED�THE�DESIGN�AND�
CONSTRUCTION�OF�AN�OFF�ROAD�
BUGGY
� PRESENTING�OUR�FINAL�

DESIGN�USING�A��%�MODELLING�
PACKAGE��$OMMUNICATION�OF�YOUR�
IDEAS� IS�ESSENTIAL� IN�TECHNOLOGY
�
*MAGINE�� �BEING�A�POWERFUL�TOOL�FOR�
ACHIEVING�SUCH�ENDS�

)AVING� ILLUSTRATED�THE�OVERALL�
AESTHETIC�DESIGN�OF�THE�BUGGY
�WE�
NEED�TO�SHOW�THE� INTERNAL�WORKINGS� IN�
ORDER�TO�ESTABLISH�HOW�THE�VEHICLE�
WORKS��5HE�BEST�PART�OF�THE�BUGGY�TO�
ILLUSTRATE�THIS� IS�THE�GEAR�
MECHANISMS�THAT�ARE�NEEDED� IN�
ORDER�TO�PRODUCE�THE�RIGHT�AMOUNT�OF�
TORQUE�� *F�YOU�EXAMINE�YOUR�BUGGY
�
ITkS�CLEAR�THAT�THERE� IS�A�DEFINITE�NEED�
TO�SHOW�THE� INTERNAL�WORKINGS
� AS�
OTHERWISE� PEOPLE�WILL�ONLY�BE�ABLE�TO�
SEE�THE�PLAIN�OUTER�SHELL��:OU�CAN�
PLAY�AROUND�SKETCHING�SOME� IDEAS�
OUT
� BUT�HOW�ARE�YOU�GOING�TO�SHOW�
YOUR�DESIGN� AND�MOVEMENT�OF�YOUR�
MECHANISM�BEFORE�BUILDING�YOUR�
MOCK�UP �4IMPLE��"LL�YOU�NEED�TO�DO�
IS�TO�CONSTRUCT�A�MODEL� ON� �9.46:2

	�5HE�SOFTWARE�PACKAGE�CONTAINS�ALL�
THE�FACILITIES�TO� PRODUCE�GEARS
� AXLES
�
PUSH� RODS�AND�SUCH� LIKE��8E�WILL�
START�WITH�A� SIMPLE�GEAR�

(&"3*/(�%08/
-ETkS�SAY�THAT�YOUR�BUGGY�IS�DESIGNED�
FOR�CLIMBING�HILLS
� SO�THE�SPEED�OF�THE�
MOTOR�WILL� HAVE�TO�BE� jGEARED�DOWN��
BEFORE� IT�REACHES�THE�WHEELS� IN�ORDER�
TO�GAIN� SOME�TORQUE�AND�BRING�THE�
SPEED�UNDER�MORE�CONTROL�

'IRST�OF�ALL
� DO�A�FEW�ROUGH�
SKETCHES�OF�THE� LAYOUT�OF�THE�GEARBOX�
IN�YOUR�BUGGY��5HE�WHEELS�ON�EACH�
SIDE�OF�YOUR�BUGGY�	OR�CATERPILLARS
�
MAY�BE�DRIVEN� INDEPENDENTLY�FOR�
STEERING
� IN�WHICH�CASE�YOU�WILL� NEED�
TWO�GEARBOXES�� )OWEVER
� FOR�
SIMPLICITY
�WE�WILL� ASSUME�THAT�YOU�
HAVE�ONLY�ONE�GEARBOX� IN�YOUR�BUGGY�

5)&�$0(
"S�EVEN� THE�MOST�AMATEUR�ENGINEER�
WILL� KNOW
� THE�BASIC�PART�OF�ANY�
GEARBOX� IS�THE�COG��5HE�FOLLOWING�
STEPS� ILLUSTRATE�THE�CONSTRUCTION�OF�A�
SIMPLE�GEAR�WHEEL�WITH�NINE�TEETH�

��� -OAD� UP� �9.46:2�AND�ENTER�THE�
%ETAIL� EDITOR�

���$REATE�A� jTUBEk� PRIMITIVE�OF�
RADIUS���
� HEIGHT���
� ���CIRCLE

SECTIONS
� AND���VERTICAL�SECTION��
%ONkT�SELECT�THE� jSTAGGER�POINTSk�
OPTION
� BUT�DO�TELL� �9.46:2�TO� HAVE�
BOTH�ENDS�OF�THE�OBJECT�CLOSED�

��� 4ELECT�THIS�OBJECT�AND�ENTER�
jSELECT�POINTSk�MODE��$HANGE�THE�
PICK�METHOD�TO� jDRAG�BOXk �� /OW
�
WHILE�HOLDING�DOWN�THE� <4HIFT>� KEY
�
PICK�EVERY�SECOND�POINT�AROUND�THE�
CIRCLE�AND�CLICK�ON� jSCALEk ��5URN� OFF�
THE�;�AXIS�SCALING�SO�THAT�THE�WIDTH�
OF�THE�COG�DOES�NOT�ALTER�WHILE�YOU�
jPULL� INk� THE�SELECTED�POINTS�TO�CREATE

THE�SAME��5HE�
EQUATION� IS�

5EETH�� � � 5EETH���
���� �� ��

WHICH� SIMPLIFIES�TO

� �� �

0NE� IMPORTANT�FACTOR�
TO�TAKE� INTO�ACCOUNT�IS�
THAT�THE�TEETH�SIZES�ON�BOTH�COGS�

NEED�TO�BE�THE�SAME� IN�
ORDER�FOR�THE�MECHANISM�
TO�WORK�SUCCESSFULLY�

���:OUR�SECOND�COG�
SHOULD�BE�CREATED� BY�
SELECTING�A�TUBE�WITH�
TWICE�THE� RADIUS�OF�THE�
FIRST�COG
�TWICE�THE�
AMOUNT�OF�CIRCLE�SECTIONS

��VERTICAL� SECTION
� POINTS�
NOT�STAGGERED� AND�BOTH�
ENDS�CLOSED�

��� 3EPEAT�THE�SAME�
PROCEDURE�FOR�CREATING�THE
TEETH� AS�USED� BEFORE�

0NCE�THE�INNER�POINTS�HAVE�BEEN�
SELECTED
�THEY�MAY�BE�SCALED�DOWN�
OVER�THE�9�AND�;�AXIS�TO�CREATE�THE�
TEETH�OF�THE�COG

THE�TEETH�OF�THE�COG�� /OTE�THAT�THIS�
COG�HAS�NINE�TEETH�

:OU�CAN�CHANGE�THE�AMOUNT�OF�
TEETH�THAT�THIS�COG�HAS
�BUT�DO�
REMEMBER�TO�SAVE� IT�FIRST
� MAKING�A�
NOTE�OF�THE�AMOUNT�OF�TEETH� IT�HAS�
'OR�EXAMPLE
�YOU�CAN�GIVE�THE�COG�A�
NAME�FROM�THE�ATTRIBUTES�SECTION
�
INCLUDING�THE�NUMBER�OF�TEETH��4O
�FOR�
FUTURE�REFERENCE�THIS�COG�WILL� BE�
NAMED� j$0(��k�

��� /OW�YOU�WILL� NEED�TO�CONSTRUCT�
A�COG�WITH�A�DIFFERENT�AMOUNT�OF�
TEETH
� TO�BE�DRIVEN�FROM�THE�FIRST�COG�
YOU� HAVE�CREATED�� 4INCE�OUR�BUGGY�IS�
TO�BE�A�HILL�CLIMBING�VEHICLE
� A� LARGE�
AMOUNT�OF�GEARING�DOWN� IS�NEEDED��
5HE�DRIVEN�COG�THEREFORE�NEEDS�TO�
HAVE�A� LARGER�AMOUNT�OF�TEETH�THAN�
THE�DRIVER�COG�	THE���TOOTH�WHEEL�YOU�
HAVE�JUST�CREATED
�� 4O
� IF�WE�WANT�TO�
ACHIEVE�A�GEAR�RATIO�OF����
� THE�
SECOND�COG�NEEDS�TO�HAVE�TWICE�THE�
AMOUNT�OF�TEETH� AS�THE�FIRST��5HIS�
MEANS�THAT�THE�SECOND�WILL� BE�
ROTATING�AT�HALF�THE� RATE�OF�THE�FIRST
�
GIVEN� THAT�THE�SIZE�OF�THE�TEETH�ARE

)ERE�IS�A�VERY�CREATIVE� j)EATH�
3OBINSONk�STYLE�GEARBOX�THAT�
ACTUALLY�SERVES�NO�REAL�PURPOSE�
OTHER�THAN�TO� LOOK�IMPRESSIVE�

��� &NTER�THE�1ROJECT�EDITOR�AND�
CREATE�A�NEW�PROJECT�� /AME� IT�
j.ECHANISMk�

���&NTER�THE�4TAGE�EDITOR�AND� SET�
OUT�YOUR�TWO�COGS
� SO�THEY�ARE� IN�A�
POSITION�TO�BITE� INTO�EACH�OTHER��5HIS�
SETS�OUT�THE�COGS� READY�FOR�YOU�TO�
ANIMATE�THEM�� 4AVE�YOUR�CHANGES�
AND�ENTER�THE�"CTION�EDITOR�

��� 4ET�THE�FRAME�COUNT�TO�����
$LICK�ON�THE� jACTORk� BAR�FOR�EACH�COG

AND� LENGTHEN�THEIR�STAY�FOR�
ALL� ���FRAMES�	START�FRAME
�
� END�FRAME���
�� 4ELECT�
jADDk� FROM�THE�MENU�AND�
ADD�THE� j3OTATE���k�EFFECT�
TO�$0(����8HEN�THE�
REQUESTER�APPEARS�FOR�YOU�
TO�ALTER�THE�EFFECT
� SELECT�
ROTATING�AROUND�THE�;�"XIS�
AND�SET�THE� ROTATION�
DEGREES�TO� �����"DD�
ANOTHER�ROTATE�EFFECT�TO�
$0(���
�EXCEPT�THIS�TIME�
SET�THE�DEGREES�OF

#OTH�COGS�ARE�ALIGNED�TO�SEE�WHETHER�
THE�TEETH�ARE�THE�CORRECT�SIZE�FOR�
PROPER�BITING

��� 1LACE�THESE�TWO�COGS�SIDE� BY�
SIDE�SO�THAT�THEY�CAN� jBITEk� INTO�EACH�
OTHER
� ENABLING�YOU�TO�JUDGE�WHETHER�
OR�NOT�THE�TEETH�WILL�FIT�TOGETHER�
/AME�THE�NEW�COG� j$0(���k��4AVE� IT
�
ONCE�AGAIN� INCLUDING�THE�NUMBER�OF�
TEETH� IN�THE�FILENAME�

.07*/(�456''
8E�NOW�HAVE�TWO�COGS
�WHICH�WE�CAN�
USE�TO�GEAR�DOWN�THE�MOTOR�
REVOLUTIONS�TO�THE�WHEELS�� 4O
� HOW�
DO�WE�VIEW�THESE�COGS� IN�ACTION 

(�0%-,� 312',%
1RIMITIVE�� �5HE�MOST�BASIC�

SHAPE�USED� IN�A��%�
RENDERING�PROGRAM�� 4HAPES�
THAT�FALL� INTO�THESE�
CATEGORIES� ARE�CUBES
�
SPHERES
� AND�SUCH� LIKE�

3OTATIONAL�4YMMETRY�� �"N
OBJECT�WITH� ROTATIONAL�
SYMMETRY�WILL� LOOK�THE�SAME�
IF�ROTATED�AROUND�AN�AXIS�

_ 2 � ".*("�4)011&3�o �*446&���� o �+"/6"3:� ����
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5HE�ROTATE�VALUE�MAY�BE�CHANGED�
FROM�����TO ����DEGREES
�AS�THIS� IS�
THE� ROTATION�NEEDED�TO�ACHIEVE�
ROTATIONAL�SYMMETRY��3EMEMBER
� IF�
THIS�COG�IS�CHANGED�TO����DEGREES�
ROTATION
�$0(���NEEDS�TO�BE�
CHANGED�TO����DEGREES

ROTATION�TO������AROUND�THE�;�AXIS��
	5HE�VALUE�OF�ROTATION� IS�HALF�THE�
PREVIOUS�AMOUNT�BECAUSE�$0(����
ROTATES�AT�HALF�THE�SPEED�
�4AVE�THE�
CHANGES�AND�ENTER�THE�4TAGE�EDITOR�

��� -OOK�THROUGH�YOUR�FRAMES�TO�
CHECK�THAT�ALL�THE�MOVEMENT�IN�THE�
ANIMATION� IS�CORRECT
� THEN�GO�TO�THE�
ANIMATE�MENU�AND�SELECT� h.AKE���
5HIS�WILL�THEN�CREATE� A�SMALL�WIREc
FRAME�ANIMATION�OF�YOUR�TWO�COGS�
WORKING�AGAINST�EACH�OTHER��:OU�
COULD�GO�TO�TOWN�AND� RAY�TRACE�THE�
ENTIRE�SEQUENCE�

305"5*0/"-�4:..&53:
&VERY�COG�IS� ROTATIONALLY�SYMMETRICAL
�
WITH�THE� LINES�OF�SYMMETRY�OCCURRING�
ON�EVERY�TOOTH��5HIS�MEANS�THAT�IF�
YOUR�ANIMATION�CONSISTS�OF�JUST�COGS�
ROTATING
�YOU�CAN�SET�THE�OVERALL�
ROTATION�TO�A�FACTOR�OF�����DEGREES��
'OR�INSTANCE
�YOU�COULD�CHANGE�THE�
ROTATIONAL�VALUE�FOR�$0(����TO���

5HE�FINISHED�GEARBOX
�MOUNTED� IN�
THE�BUGGY�THAT�WE�DESIGNED� IN� LAST�
MONTHiS�ARTICLE�� /OTE�THAT�THE�BUGGY�
IS�CUT�AWAY�TO�SHOW�THIS

'INALLY�YOU�COULD� PRESENT�AN�
ANIMATION�OF�THE�GEARBOX�WORKING�
INSIDE�YOUR�BUGGY
� SHOWING�THE�
PRECISE� POSITIONING�OF�THE�DRIVE� RODS�
AND�THE�FRAMEWORK�

5HE�VERY�LAST�	AND�OFTEN�THE�MOST�
IMPORTANT
�STEP� IS�TO�PRESENT�THE�
WHOLE� PROJECT�TO�YOUR�TECHNOLOGY�
TEACHER�AND�GET� LOADS�OF�"S�

$ 9 9 9 
 0 0 ( 0 0 ^ �
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DEGREES�AND�THE�
ROTATIONAL�VALUE�FOR�$0(���
TO����DEGREES��5HIS�
IMPLIES�THAT�$0(����
POSSESSES� ROTATIONAL�
SYMMETRY�EVERY����
DEGREES��8E�GET�THIS�
FIGURE�BY�DIVIDING�����
DEGREES�BY�THE�NUMBER�OF�
TEETH� ON�THE�WHEEL�
����� ������ROTATIONAL�
SYMMETRY�EVERY����
DEGREES�

5HIS� IS�AN�EXAMPLE�OF�ONE�BEVEL�GEAR�
DRIVING�ANOTHER
�AT�AN�ANGLE�OF����
DEGREES��5HIS� IS�PROBABLY�THE�MOST�
COMMON�WAY�OF�TRANSFERRING�DRIVE�
FROM�A�GIVEN�DIRECTION�TO�ANOTHER

$0(�$0/'*(63"5*0/4
$OGS�MAY�COME� IN� ANY�SIZE�WITH�ANY�
AMOUNT�OF�TEETH
� BUT�HOW�DO�YOU�
ALTER�THE�AXIS�OF�THE� ROTATION �"�BEVEL�
GEAR��5HIS�TYPE�OF�COG�HAS� ITS�TEETH�
SET�AT�A�BEVELLED�ANGLE
� SO�THAT�TWO�
OF�THESE�TYPES�OF�GEAR�MAY�BE�SET�AT�
���DEGREES�TO�EACH� OTHER�

"�BEVEL�GEAR�IS�AN�ADAPTATION�OF�
A� NORMAL�GEAR
� SO�YOU�CAN�START�WITH�
ONE�OF�THE�NORMAL�GEARS�THAT�WE

PREPARED�EARLIER�IN�THE�%ETAIL�
EDITOR�� -OOKING�AT�THE�NORMAL�
GEAR�FROM�THE�RIGHT�VIEW
�YOU�
WILL� BE�ABLE�TO�SEE�JUST�THE�
EDGE�OF�IT�� 4ELECT�hHIDE� POINTSi�
MODE
� SET�THE�PICK�METHOD�TO�
hDRAG�BOX�� AND�HIDE�ONE�SIDE�OF�
THE�COG�ON�THIS�VIEW��:OU�
SHOULD� NOW�HAVE�A�COG�SHAPE�
THAT�HAS�NO�DEPTH�� 6SING�THE�
OTHER�VIEW�YOU�WILL� NEED�TO�
SELECT�ALL�OF�THE�POINTS�THAT�YOU�
PULLED� INWARDS�TO�MAKE�THE

TEETH��4CALE�THESE�
DOWN�SLIGHTLY�	TO�
ABOUT�THREE�QUARTERS�OF�
THEIR�ORIGINAL� SIZE
�THEN�
PULL�THIS�ENTIRE� RING�OF�
DOTS�OUTWARDS
� AWAY�FROM�
THE�PLANE�THEY�ONCE�SAT�
ON
� AND�THROUGH� THE�
ROTATIONAL� AXIS�OF�THE�COG��
	IN� RELATIVE�TERMS
� ABOUT�
HALF�THE�RADIUS�OF�THE�
CIRCLE�OF�POINTS�THAT�YOU�
HAVE�JUST�SHRUNK�
�4ELECT�
hPICK�OBJECTS�� MODE�AND�
REDRAW��5HERE� IS�YOUR�
FINISHED�BEVEL�GEAR�

#6*-%*/(�5)&�(&"3#09
/OW�THAT�YOU�HAVE�COMPLETED�THE�
GUIDE�TO�CREATING�A�GEAR�SYSTEM
�YOU�
SHOULD�SKETCH�THE�GEARS�FOR�YOUR�
BUGGY
� AS�YOU�WILL� PROBABLY�WANT�TO�
CONSTRUCT�AN�AUTOMATED�MODEL�OF�
YOUR�DESIGN� USING� *MAGINE��5RY�AND�
SIMPLIFY�YOUR�DESIGN� AS�MUCH�AS�
POSSIBLE�AS�THIS� REDUCES� RENDERING�
TIME��:OU�WILL� HAVE�TO�CREATE�AXLES�
FOR�THE�COGS�TO� RUN�ON
� AND�YOU�MAY�
EVEN�HAVE�TO�DESIGN�A�UNIVERSAL�JOINT�
FOR�THE�DRIVE�SHAFT�TO�WORK�WITH� ANY�
SUSPENSION�SYSTEMS�THAT�YOU�MIGHT�
ADD��:OU�WILL� ALSO�NEED�A�FRAMEWORK�
FOR�YOUR�MECHANISM�TO�WORK�IN�

/=DDAF?� L@=�/AE=�;GKLK
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8HATEVER�HAPPENED�TO�THOSE�SPEAKING�WRISTWATCHES �*N�THIS�PROGRAM

#OBBY�THE�$LOWN� IS�READY�TO�TEACH�US�THAT�TELLING�THE�TIME�IS�EASY��4TARTING�
FROM�READING�THE�HOURS�OFF�AN�ANALOGUE�CLOCK�TO�CONVERTING�A�TWENTY�FOUR�
HOUR�DIGITAL�CLOCK�TO�ANALOGUE
� *6<<:>8�C96 � *:=6�PLACES�GREAT�EMPHASIS�ON�
VISUAL�AND�AUDIO�FEEDBACK�TO �DEVELOP�A�HIGH� LEVEL�OF�INTEREST�FOR�CHILDREN�

5HE�PROGRAM�WORKS�ON�A�CUMULATIVE�BASIS
�MAKING�SURE�THAT�THE�
FUNDAMENTAL� RULES�ARE� LAID�DOWN�BEFORE�ANY�ADVANCE� IS�MADE��)OWEVER�IT�
MUST�BE�SAID�THAT
� AT�TIMES
� THIS�CAN�BECOME�A� LITTLE�TEDIOUS�

5ELLING�THE�5IME�IS�SEPARATED� INTO�THREE�DIFFERENT�LEVELS
� THE�FIRST�ONLY�
COVERING�EXACT�HOURS�� ���OiCLOCKii 
�FOR�EXAMPLE�� 5HE�SECOND�PART�COVERS�
FIFTEEN�MINUTE� INTERVALS�SUCH�AS� jQUARTER�PAST�� k�OR� jHALF�PAST�� k �� -EVEL�THREE�
DEALS�WITH� FIVE�MINUTE� INTERVALS�

6NFORTUNATELY
� SINGLE�MINUTE� INTERVALS�AND�SECONDS�ARE�NOT�COVERED�BY�
5ELLING�THE�5IME
� SO� *�CAN� IMAGINE�THIS�PRODUCT�BEING�UNSUITABLE�FOR�MOST����
YEAR�OLDS��"DDITION�OF�TIMES�HAS�ALSO�BEEN� IGNORED
� SO�YOU�WONiT �FIND�ANY�
QUESTIONS�ALONG�THE� LINES�OF�� j *T� IS�QUARTER�PAST�THREE��8HAT�TIME�WILL� IT�BE� IN�
FIVE�MINUTES ii�

0NE�NICE�FEATURE� IS�THE�ALARM�CLOCK
�WHICH� IS�PARTICULARLY�LIKELY�TO�APPEAL�
TO�YOUNGER�CHILDREN�� )ERE
� #OBBY�THE�$LOWN�TELLS�YOU�TO�SET�THE�ALARM�CLOCK�FOR�
i�A� PARTICULAR�TIME��"T���O�CLOCK
� FOR�INSTANCE��TING�A�LING���� ITiS�TEA�TIME�AND�HE�
EATS�HIS�JELLY�PIE�

3IGHT��6SING�THIS�FACILITY�
IT �IS�POSSIBLE�TO�PRESET�
THE�ALARM��"T�THE�SET�

TIME
�OFF�IT�GOES�

-EFT��)ERE�IS�THE�MENU�SCREEN��"IL�OF�
THE�OPTIONS�ARE�SELECTED�VIA�THESE�
WELL�PRESENTED�AND�ANIMATED� ICONS

5ELLING�THE�5IME�IS� A�WELL�PRESENTED�AND�
EASILY�USED� PROGRAM�� )OWEVER
� 3AINBOW�
ARE� PERHAPS�BEING�A� LITTLE� PATRONISING�IN�
SUGGESTING�THAT�IT�IS� APPROPRIATE�FOR���TO�
���YEAR�OLDS�� *T�WOULD� HAVE�POSSIBLE�

APPLICATIONS�WITH�CHILDREN�WITH� LEARNING�DIFFICULTIES
� BUT�REALLY�IT� IS�ONLY�SUITABLE�
FOR�USE�WITH�CHILDREN� UP�TO�AROUND���YEARS�OF�AGE�� *� ALSO�THINK�THE�PROGRAM�
SHOULD�HAVE�TRIED�MORE�TO�ADDRESS�THE�PUPILiS�UNDERSTANDING�OF�TIME�
RELATIVITIES
� BUT�THIS� IS�BUDGET�SOFTWARE
� AND�YOU�GET�WHAT�YOU�PAY�FOR�
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$����	1
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1ROBABLY�OUR�BEST�PACK�YET�� 1ROVIDES�EVERYTHING�TO�START�YOU�O FF�IN�
VIDEO�� 4�.OVIE�FOR�4MOOTH�SCROLLING�TITLES�USING�ANY�FONT�O F�ANY�SIZE��
4HOWIZ�FOR�SLIDESHOWS�WITH�LOADS�O F�WIPES�AND�FADES��"�(RAPH�FOR�
BUSINESS�VIDEOS��4HADOW�.AKER�TO�ADD�SHADOWS�AND�SMOOTH�ANY�FONT��
7IDEO�-IBRARIAN��7IDEO�5OOLS��7IDEO�5ESTS��-OADS�O F�FONTS�AND�MORE���
%&4,501�7*%&0�1"$,��
*/4536$5*0/�."/6"-���� 	1
� _����
"����PAGE�INSTRUCTION�MANUAL�FOR�%57�PACK���� 1ROFESSIONALLY�PRINTED
�
CONTAINS�INSTRUCTIONS�FOR�ALL�THE�PROGRAMS�IN�THE�PACK�AND�A�SECTION�
ON�FONTS�AND�HOW�TO�USE�THEM��"LSO�INCLUDES�A�SUPERB�GUIDED�
TUTORIAL�THAT�TAKES�YOU�THROUGH�THE�MAJOR�PROGRAMS�STEP�BY�STEP
�
LETTING�YOU�CREATE�YOUR�OWN�TITLES�AS�YOU�GO��%ESIGNED�FOR�BEGINNERS�
AND�EXPERIENCED�USERS
�THIS�MANUAL�W ILL�MAKE�DESKTOP�VIDEO�EASY�
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�����%ISK�%RIVE�$LEANING�,IT�����������������������������������������_����
��1IECE�1RINTER�4TAND�	1APER�UNDER
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8ORD'INDER�1LUS�HAS�A�GREAT�LOOKING�
INTERFACE
� AND�A� LARGE�DICTIONARY�
CONTAINING�MOST�COMMON�WORDS��
)OWEVER
� ITiS�A�SHAME� ITiS�A�BIT�SLOW

 
N� INTERESTING�COLLECTION�
OF�DISKS�HAS�ARRIVED�THIS�
MONTH
�SO�WITHOUT�
FURTHER�ADO� LE TiS�GET�
DOWN�TO�CHECKING�OUT�THE�BEST�IN�

FREELY�DISTRIBUTABLE�AND� LICENSEWARE�
SOFTWARE�FOR�THE�"MIGA�

803%'*/%&3�1-64
7IRUS�'REE�1%
8ORD'INDER�1LUS�IS�A� LICENSEWARE�
	_����
�PROGRAM�WRITTEN� BY�(LENN�
#UTLER
� AND� IS�DESIGNED� TO�HELP�YOU�
SOLVE�CROSSWORDS�� *T�
COMES�ON� TWO�DISKS
� �
THE�FIRST�CONTAINING�
THE�PROGRAM� ITSELF�
PLUS�DOCUMENTATION
�
THE�SECOND�
CONTAINING�THE�
DICTIONARY��"S�
SUPPLIED
� THERE�ARE�
FORTYSOMETHING�
THOUSAND�WORDS� IN�
THE�DICTIONARY��
RUNNING�FROM�FLOPPY

THE�DICTIONARY�CAN�BE� i� ���������
EXPANDED�TO�AROUND� ���
����WORDS
�
AND�EVEN�MORE�THAN�THAT� IF�THE�FILES�
ARE�COPIED�TO�A�HARD�DISK�

5HE�PROGRAM� IS�EXCEPTIONALLY�
EASY�TO� USE�� �THE� INTERFACE� IS�
ATTRACTIVE�AND�CLEAR�� *T�TAKES�THE�FORM�
OF�A� PANEL�OF�BUTTONS
�WITH�TINY�RED�
INDICATOR� hLAMPSi� TO�SHOW�WHICH�HAVE�
BEEN�SELECTED�� 5HREE�WINDOWS�ON�THE

LEFT�OF�THE�SCREEN� SHOW�USER�INPUT
�
WORDS�WHICH�HAVE�BEEN�FOUND�AND�
ANY�STATUS�REPORTS�� HOW�FAR�THE�
SEARCH� HAS�PROGRESSED�AND�SO�ON��
5HERE� IS�COMPREHENSIVE� HELP�
AVAILABLE
� EITHER�VIA�THE�HELP�BUTTON�
OR�BY�PRESSING�THE�)ELP�KEY�FOLLOWED�
BY�ONE�OF�THE�ON�SCREEN�BUTTONS�

5HE�PROGRAM�WILL� SEARCH� FOR�
WORDS�WITH�MISSING�LETTERS
�WILL�FIND�
ANAGRAMS�AND�WILL� FIND�WORDS�WITHIN�
LONGER�WORDS�OR�PHRASES�	YOU� KNOW
�
jMAKE�AS�MANY�WORDS�FROM�THE�
PHRASE� h"MIGA�4HOPPER�IS�GREAT�� AS�
YOU�CAN�
��0UTPUT�CAN�BE�TO�SCREEN�
OR�PRINTER
� AND�A�BAR�GRAPH�AT�THE�
BOTTOM�OF�THE�DISPLAY�SHOWS�HOW�
MUCH�OF�EACH�SEARCH� HAS�BEEN�

PERFORMED��5HE
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PROGRAM�HAPPILY�
MULTITASKS
�WITH�
"MIGA�"�BRINGING�
THE�PROGRAM�BACK�
TO�THE�FRONT�AGAIN��
6NFORTUNATELY
�
THOUGH
� *� COULDNiT�
MAKE� IT�MULTITASK�
WHILE� IT�WAS�
ACTUALLY�PERFORMING�
A�SEARCH�� �WHICH� IS�
A�PITY
� SINCE�THIS

������������ PROCESS�CAN�TAKE
SOME�CONSIDERABLE�TIME�AND� IT�WOULD�
BE�NICE�TO�BE�ABLE�TO�GET�ON�WITH�
SOMETHING�ELSE�WHILE�THE� PROGRAM�
CHUGS� AWAY�IN�THE�BACKGROUND�

*N� FACT
� MY�ONLY�REAL� COMPLAINT�
WITH�THE�PROGRAM� IS�THE� LACK�OF�
SPEED�� *T�JUST�ISN�T�FAST�ENOUGH�� 'OR�
INSTANCE
�WHEN�TRYING�TO�SOLVE�WORDS�
WITH�MISSING� LETTERS
� ENTERING�THE

(2+>�3=�"��
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GHKF:EER�:KHNG=�U���HK�E>LL��:G=�
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+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� hVALUE�FOR�MONEYi� RATING
�SINCE�YOUiRE�ESSENTIALLY�PAYING�FOR�
ONE�THING
�OR�GROUP�OF�THINGS
�ON�THE�DISK�

4INGLE� PROGRAMS�WHICH�APPEAR�IN�A�COLLECTION�OF�OTHERS
�OR�PROGRAMS�
WHICH� *iVE�DOWNLOADED�FROM�BULLETIN�BOARDS
� ARE�GIVEN�A� hPROGRAM� RATINGi
�
WHICH� REFLECTS�HOW�GOOD� *� THINK�THEY�ARE
� TAKING�INTO�ACCOUNT�USABILITY
�
BUG�PROOFNESS
� MY�OWN�PARTICULAR�	OR�SHOULD�THAT�BE�PECULIAR 
� TASTES�AND�
SO�ON��#OTH� RATINGS�ARE�OUT�OF�A�MAXIMUM�POSSIBLE����

�*&$��/%,--".�V �&//1"���� W�'�+1�.5� ����� T � T
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'ORMS�3EALLY�6NLIM ITED�IS�INTENDED�TO�HELP�DESIGN�PRINTED�FORMS��5HE�
INSTRUCTION�SCREEN� LOOKS�GOOD�� �BUT�THE�PROGRAM� ITSELF�IS� RATHER�DIRE

LETTERS� j)&-�k�SHOULD� PRODUCE�HELD
�
HELL
� HELM�AND�HELP�� �AND
� INDEED
�
THATkS�WHAT�THE�PROGRAM�COMES� UP�
WITH�� )OWEVER
� RATHER�THAN�THE�
FRACTION�OF�A�SECOND�THAT�THIS�SHOULD�
TAKE�	AFTER�ALL
�THERE�ARE�ONLY����
POSSIBILITIES�TO�CHECK
�THE� PROCESS�
ACTUALLY�TAKES�A�GOOD����SECONDS��
0N�THE�OTHER�HAND
� .:E�SEARCH�FOR

�'52�<>;4>.9�6?�
2D02<@6;:.88E�2.?E�
@;�A?2� 
 � @52�6:@2>3.02�
6?�.@@>.0@6B2�.:1�

082.:�

WORDS�WITH�MISSING� LETTERS� SEEMS�TO�
TAKE�ABOUT�THIS�AMOUNT�OF�TIME�

"LL� IN� ALL
� *;>1�6:12>�$8A?� IS�A�
GREAT� LITTLE�PROGRAM
� AND�WILL� NO�DOUBT�
BE�A�GREAT�BOON�TO�ANY�CROSSWORD�
ENTHUSIASTS��5HE���
����PLUS�WORD�
DICTIONARY�SUPPLIED� IS� LARGE�ENOUGH�TO�
CONTAIN�MOST�COMMON�WORDS
� AND�
YOU�CAN�ADD�TO� IT�IF�YOU�FIND�ANY�
OMISSIONS�� *F�IT�WOULD�MULTITASK�
PROPERLY�	THAT� IS
�CONTINUE�TO�SEARCH�
IN�THE�BACKGROUND

� AND� IF�THE�
SEARCHING�ALGORITHMS�WERE�OPTIMISED�
SO�THAT�THEY�WORKED�MORE�EFFICIENTLY�
AND�A� LITTLE�FASTER
� THEN�
*;>1�6:12>�$8A?�WOULD� BE�PRETTY�
CLOSE�TO� BEING�WORTH� THE�FULL�
�������"S� IT� IS
� *�LL�GIVE� IT���

7ALUE�FOR�MONEY������������������ �� �

�������

"SGARD�4OFTWARE
)6
.>�;;7�WAS�CREATED� BY�&DDY�
.ORRISON�FROM�"SGARD�4OFTWARE
� AND�
IS�A�FREEWARE�MULTIMEDIA�APPLICATION�
CHARTING�THE�HISTORY�OF�8ORLD�8AR�
5WO��$REATED�USING�(OLD� %ISK�S�
�E<2>/;;7�� IT�COVERS�THE�MAIN�EVENTS�
OF�THE�4ECOND�8ORLD�8AR
� INCLUDING�
TEXT�FILES
�MAPS�AND� PICTURES�

5HE�TEXT�IS� PRESENTED� IN� A� SIMPLE�
TEXT�READER�WHICH�ANYONE�FAMILIAR�
WITH�SOMETHING�LIKE�!;>2�OR�
!A05!;>2�WILL� HAVE�NO�DIFFICULTY�IN�
USING�� 1ICTURES�AND�MAPS� ARE�
DISPLAYED�AT�	NORMALLY
�FULL� SCREEN�
SIZE
�WITH� A�CLICK�OF�THE�MOUSE�BUTTON�
RETURNING�YOU�TO�THE�MAIN�SCREEN�

5HE�TEXT�ITSELF�IS�WELL�WRITTEN�AND�
INFORMATIVE�� 'OR�INSTANCE
�THE�"FRIKA�
,ORPS�SECTION�CONTAINS�A�PARAGRAPH�
OF�INTRODUCTION
� FOLLOWED�BY�A�
CHRONOLOGICAL� DIARY�OF�THE�EVENTS� IN�
/ORTH�"FRICA��.APS�AND� PICTURES�
HAVE
� FOR�THE�MAIN� PART
� BEEN�
DIGITISED� FROM� PRINTED�MATERIAL
� SO�
SOMETIMES�THE�QUALITY�ISNkT �PERFECT��
5HEY�ARE�PERFECTLY�ADEQUATE
�THOUGH
�
GIVEN�THAT� IF�YOUkRE�STUDYING�THE�WAR�
THIS� ISNkT� LIKELY�TO� BE�YOUR�SOLE�
REFERENCE��"�FEW�OF�THE� IMAGES�HAVE

BEEN�CREATED�ON�COMPUTER�AND�
THESE
� OF�COURSE
� BENEFIT�FROM�BEING�
MUCH�CLEARER�

.Y�MAIN�COMPLAINT� IS�THAT�THE�
WHOLE�THING� ISNkT� LINKED�TOGETHER�TOO�
WELL��"LTHOUGH�THERE�ARE� PAGES�OF�THE�
)YPERBOOK�WHICH�CHRONICLE�THE�WAR�
YEAR�BY�YEAR
�MANY�OF�THE�PAGES�ARE�
ON�SPECIFIC�SUBJECTS�SUCH�AS� j"SSAULT�
ON�+APAN�
� OR� j%IVIDED�&UROPEk �� *�
WOULD� HAVE�PREFERRED�TO�SEE�THE�CORE�
OF�THE�BOOK�BEING�THE�CHRONOLOGICAL�
PAGES
�WHICH� IN�TURN� LINKED�TO�OTHER�
RELEVANT�SECTIONS�� 'OR�INSTANCE
� IF�THE�
�����PAGE�MENTIONED� 6�BOAT�
ATTACKS
� THEN�AN� ICON�COULD�
AUTOMATICALLY�TAKE�YOU�TO�THE�6�BOAT�
PAGE�� *NSTEAD� *� FOUND�MYSELF�FERRETING�
AROUND�TO�FIND�THE� INFORMATION�

5HAT�SAID
� THIS� IS�AN� INTERESTING�
PRODUCT�AND�ONE�WHICH�WILL
� *�M� SURE
�
GET�BETTER�AND�BETTER�IN�FUTURE�
REVISIONS�� *T�CAN�BE�OBTAINED�DIRECTLY�
FROM�"SGARD�4OFTWARE
� ���-ANGDALE�
%RIVE
� 'LANSHAW
�8AKEFIELD�8'���&8�
FOR�_������ �THIS� PRICE� INCLUDES�
POSTAGE�AND�PACKING�

1ROGRAM� RATING��������������������� � ���

���������

��
��

�
���

1%�4OFT�DISK�7���
*T�S�A�STRANGE� PROGRAM
�THIS�� )OWARD�
.EEK�OBVIOUSLY�SAW�THE�NEED�FOR�A�
PROGRAM�TO�ALLOW�USERS�TO�EASILY�
CREATE�FORMS�WHICH�COULD�THEN�BE�
PRINTED�OUT�AS� REQUIRED��4O�WHY�DID�
HE�WRITE� �;>9?�%2.88E�(:8696@21�
5HIS� REALLY� IS� A� PROGRAM�WHICH� FAILS�TO�
LIVE�UP�TO� ITS�CREATORkS�AIMS�

5RUE
� IT�ALLOWS�YOU�TO�DRAW�BOXES�
AND� LINES
� AND�TO�JUSTIFY�TEXT�� �BUT�
ONLY�WITH� SOME�CONSIDERABLE�HASSLE��
'OR�INSTANCE
� THE� LINE�TOOL�WILL� ONLY�
DRAW�HORIZONTAL� AND�VERTICAL� LINES��4O�
WHY�WILL�IT�ALLOW�YOU�TO�ATTEMPT�TO�
DRAW�DIAGONAL� LINES
� AND�ONLY�
COMPLAIN�WHEN�YOU� RELEASE�THE�
MOUSE�BUTTON �"ND�WHY�IS�THERE�NO�
WAY�TO�UNDO�A�BOX�OR�LINE� IF�YOUkVE�
MADE�A�MISTAKE �"ND�HOW�COME�THE�
HELP�FILE�TALKS�ABOUT� lSPECIAL�CORNER

CHARACTERSm� BUT�GIVES�NO�FURTHER�CLUE�
AS�TO�WHAT�THEY�ARE�AND�HOW�TO�
GENERATE�THEM �"ND���

:OU�GET�THE� IDEA��5HE�CONCEPT�
BEHIND� �;>9?�%2.88E�(:8696@21�IS�A�
GOOD�ONE
� BUT�UNFORTUNATELY�THE�
IMPLEMENTATION� LEAVES�A�GREAT�DEAL�
TO�BE�DESIRED��0H�WELL
� PERHAPS�THE�
NEXT�VERSION�WILL� BE�DIFFERENT���

1ROGRAM�RATING��������������������� � �� �

�	��/65$3"$,&3�46*5&
%ESKTOP�.USIC�8ORKSHOP
"�COUPLE�OF�TIMES� IN�THE� PAST� *kVE�
MENTIONED�PROGRAMS�FROM�5HE�
%ESKTOP�.USIC�8ORKSHOP�� 3OB�
#AXTERkS��.><?605;>1�%206@.8�IS�A�
CASE� IN� POINT�� /OW�)UGH�(AMMON


WHO�DOES�THE�CODING�FOR�THE�%.8�
HAS�RELEASED� A�DISK�OF�HIS�OWN��
5CHAIKOVSKY�S�"A@0>.072>�&A6@2	�"S�
WITH�THE�OTHER�%.8�DISKS
� NO�
SAMPLED� INSTRUMENTS�ARE�USED�� �
INSTEAD
� ALL�THE�SOUNDS�ARE�CREATED�
FROM�SCRATCH��"ND�ALTHOUGH� *�VE� HAD�
OCCASION�TO�COMPLAIN� IN�THE� PAST�THAT�
SOME�OF�THE�SOUNDS�CREATED� IN�THIS�
WAY�CAN�SOUND�JUST�A� LITTLE�TOO�
ELECTRONIC
� THIS� LATEST�DISK�DOES�
GENERALLY�TEND�TO�AVOID�THOSE�
CRITICISMS�BY�USING�SOUNDS�
APPROPRIATE�TO�THE�PIECES�

)UGH�HAS�WRITTEN�TO�TELL� ME�THAT�
HE�TOOK�NOTE�OF�MY�COMPLAINTS�ABOUT�
PREVIOUS�DISKS
� AND�THAT�YOU�CAN�NOW�
READ�THE�TEXT�FILE�ABOUT�THE�MUSIC�AT�
THE�SAME�TIME�AS� IT� IS� PLAYING�� �AND�
AN� INTERESTING�AND�ENTERTAINING�FILE� IT�
IS�� *T�WAS�CREATED� BY�3OB�#AXTER�
	THESE�THINGS� REALLY�ARE�A�
COLLABORATIVE�EFFORT

� AND�NOT�ONLY�
GIVES�THE�STORY�OF�THE�"A@0>.072>�� BUT�
ALSO�SOME�DETAILS�OF�THE� INDIVIDUAL�
PIECES��5HIS� IS�USEFUL� SINCE�THOSE�OF�
US�NOT�TOTALLY�AT�HOME�WITH�CLASSICAL�
MUSIC�WOULDNkT �KNOW
� FOR�INSTANCE
�
THAT�THE�CORRECT�NAME�FOR�'52��.:02�
;3�@52�&A4.>�$8A9��.6>E�IS� �22��>.422
� �AND�THATkS�HOW� IT kS� LABELLED�ON�THE�
INTRO�PAGE��0R
� INDEED
�THAT�
�B2>E;:2I? �.��>A6@�.:1�"A@��.?2�IS�
NOT�THE�CORRECT�TITLE�� �RATHER
� IT� IS� '52�
�.:02�;3�@52�!6>86@;:?	

5HE�MUSIC�CAN�BE�PLAYED�EITHER�
AS�ONE�CONTINUOUS�PIECE�OR�BY�
SELECTING�WHICH� OF�THE�EIGHT�SECTIONS�
YOU�WANT�TO�HEAR�� &ACH�SECTION�TAKES�
AGES�TO� LOAD�� �THEREkS� A� LOT�OF

CONTINUED�ON�PAGE����
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5HE�/UTCRACKER�4UITE�IS�ANOTHER�CLASSICAL�OFFERING�FROM�5HE�%ESKTOP�.USIC�
8ORKSHOP�� �THIS�TIME�5CHAIKOVSKY�IS�GIVEN�THE�ELECTRONIC�TREATMENT

"BOVE��5HE�
4ECOND�8ORLD�
8AR�8AR#OOK
�
FROM�"SGARD�
4OFTWARE
�WAS�
CREATED�USING�
(OLD�%ISKkS�
)YPERBOOK
3IGHT��5EXT�ENTRIES� IN�THE�
8AR#OOK� ARE�WELL�WRITTEN�
AND� INFORMATIVE�	EVEN� IF�
THE�GRAMMAR�ISNkT �PERFECT�


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



4OFTWARE�
�JBD7EE;A@E
4&"40/"-�(3&&5*/(4�50�"--�:06�

16#-*$�%0."*/*"$4.
����1LUS�"����$OMPATIBLE�

10%(%0%!/
�6��������"�(ENE�	��MEG
��������������������������������� 5RACE�YOUR�ANCESTORS
�6���� ���"MIGAZER������������������������������������������ 'OR�THOSE�ASTROLOGISTS
�6��������#ANK�/����������������������������������������������������� "CCOUNTING�%ISK
�6��������#IORHYTHMS�	��MEG
��������������������������������$HART�YOUR�FEELINGS
6��������#USINESS�PACK�	��DISKS
������������������������%�BASE
�S�SHEET
�W�P
6��������$ATALOGUE�.AKER�	��DISKS
������������������������ (OOD��BE�PATIENT�
�6�������&DUCATION���������������������������������������������������-EARN�(ERMAN
�6��������&DUCATION������������������������������������������������������������8EATHER
�6��������&DUCATION�� ��������������������������������������������������������&VOLUTION
�6��������'ONTS�	��%ISKS
����������������������������-OADS�OF�FONTS�FOR�%�1AINT
6��������*NTROMAKER��������������������������������������������"S�IT�SOUNDS��(OOD
6��������.ANDLEBROT�&XPLORER��������������������������������� &XCELLENT�PICCIES
�6���� ���#USINESS�$ARD�.AKER������������������������������4IMPLE
�BUT�USEFUL
6���� ����(AMES�.USIC�$REATOR����������������������'AV��COMPOSITION�WRITER
6��������)OUSE�4AMPLES����������������������������������� .ORE�ACIDIC�SOUNDS
6��������)OUSE�4AMPLES��������������������������� &VEN�MORE�ACIDIC�SOUNDS
6��������4TAR�5REKKER������������������������������CHANNELS
�SAMPLER��4UPERB
�6��������8ORDWRIGHT������������������������������������'OR�ALL�YOU�DIZLECKSICKS�
�6��������+OURNAL�������������������������������������7ERY�GOOD�ACCOUNT�HANDIER
�6��������$ARTOON�#RUSHES������������������������� -OTS�OF�FAMOUS�CHARACTERS
�6��������%ATABASE�.ASTER�������������� $OMPREHENSIVE�".04�DATABASE
6���� ����$���&MULATOR���������������������5AKE�YOUR�"MIGA�BACK�TO�BASICS
6��������(OLF�3ECORDER�	��MEG
��������������� &XCELLENT�DISK�WITH�PICTURES
6�������
.ED�V���������������������������������������-ATEST�SEQUENCER�VERSION
6��������4PECTRUM�&MULATOR�����������������������3EPLAY�THE�CRAPPY�GAMES
�6�������/$OMM�����������������������������������&ASY�5O�6SE�.ODEM�6TILITY
�6�������"MIGA�'OX�������������������������������������������������%�5�1��1ACKAGE
6��������45�&MULATOR���������������������������������� &MULATE�"TARI�PROGRAMS
�6��������*2�5ESTER����������������������������������������������)OW�THICK�ARE�YOU 
�6��������$HESS�5UTOR��������������� 5HE�QUEST�TO�BECOME�A�(RAND�.ASTER
�6��������7IZ�$LIP�"RT��������������������������������������3OGER�.ONY�*N�%�1AINT
�6��������-ABEL�DESIGNER����������������������������������� 7ARIOUS�LABEL�PRINTERS
�6��������"MI�$ASH����������������������������#EST�ACCOUNTS�PACKAGE�AROUND
�6������������#USINESS�LETTERS����������������������1RE�WRITTEN�LETTERS�TO�PRINT
�6��������5EXT�&NGINE�����������������������������)IGH�QUALITY�WORD�PROCESSOR
6��������/EW�4UPERKILLERS�������������0VER�����VIRUSES�RECOGNIZED�TO�KILL
�6��������4UPER�'ONTS��������������������������������������.ORE�FONTS�FOR�PRINTING
�6��������4CENE�(ENERATOR���������������������������������� (RAPHICS�&NHANCER
�6��������4OUND�5RACKER�4AMPLES�	��DISKS
��������������&XCELLENT�SOUNDS


PARTICULARLY�DRUMBEATS
6���� -ANDBUILD������������������ $REATE�MORE�STUNNING�PICTURES��(OOD
�6��������&DWORD�����������������������������������������������&XCELLENT�TEXT�EDITOR
�6��������.OBED�**����������������������������������������� .OVEABLE�OBJECT�EDITOR
�6��������5HE�.AIN�&VENT�����������������������������������������'ILE�EVENT�EDITOR
6��������-ANGUAGES������ 4PANISH
�(ERMAN
�*TALIAN���'RENCH�DICTIONARY
�6��������*MPLODER�V����������������������������������������������� 'ILE�COMPRESSOR
�6��������1$�5ASK������������������������������� &MULATES�*#.���1$�PROGRAMS
�6��������'ILE�A�FAX��������������������������������������������������������"S�IT�SOUNDS
�6��������2&%������������������������������������������ #EGINNERS�WORD�PROCESSOR
�6��������"NTI�7IRUS�����������������������������������������&XCELLENT�7IRUS�KITIOR
�6��������%ELUXE�1AINT�5UTOR�����������������������������)IGHLY�RECOMMENDED
�6��������&LECTRONIC�$AD�$IRCUIT�������������������&LECTROCAD�6PDATE��(OOD
�6��������$OMPLETE�#IBLE�	��DISKS
�������������������������������� #IBLE�ON�DISKL
6��������'ISH������������������������������������������"UDIOSCOPE
�1ICTSAVE�ETC
�6�������8ORLD�%ATA�#ANK���������������������1LOTS�WORLD�MAPS�� &XCELLENT�
�6��������"�(RAPH�����������������������������������������������(RAPH�PLOTTING�DISK
6��������5HE�"CTIVATOR��������������������#ANNER
�"LERT�AND�(RAPHIC�)ACKS

�6��������##ASE��������������������������������������������6SER�FRIENDLY�DATABASE
�6��������6NDERSTANDING�"MOS����������������������������5UTORIAL�OF�LANGUAGE
6��������4TAR�-$���'ONTS��������������������������4PECIFICALLY�FOR�THIS�PRINTER
�6��������1OOLS�5OOLS������������������������ "ID�AND�"BETT�'OOTBALL�COUPONS
�6��������5EXT�1LUS�7�����������������������#EST�WORDPROCESSOR�VERSION�YET�
�6��������4UPER�%UPER���������������������������������������7ERY�FAST�DISK�COPIER

%&.04
�%��������"GATRON�4TAR�8ARS�	��MEG���DISKS
������� $APTIVATING�GRAPHICS
�%��������"CID�.USIC��������������������4OME�WICKED�MUSEEC���GRAPHEECS�
�%��������#OWIE�%EMO����������������������������������������� %AVID�#OWIE�OF�OLD
%��������#ASS�.EGADEMO&LECTRIFYING�GRAPHICS���PULSATING�BEAT��(ET�IT�
�%��������&NTERPRISE�-EAVING�%OCK������������������������ 'AMOUS�ANIMATION
%��������&LVIRA����������������������������������� 5HE�SEXY�LADY�ENDOWS�HERSELF�
%���� ����&LVIRA�"CTIVITIES�����������������������������������/OW�MOVE�HER�BODY�
�%��������(IRLS�OF�4PORT����������������������������1RETTY�SHOTS�OF�TALENTED�GIRLS
�%��������+ESUS�LOVES�"CIID��������������� .INDBLOWING�MUSIC�AND�GRAPHICS
�%��������.IKE�5YSON�ANIM������������������������������������������ 8ELL�COMPILED
%��������3ED�4ECTOR�MEGADEMO�	��DISKS
����������������������34*�S�CLASSIC
�%��������5HE�3UN�	��MEG
������ 5��3ICHTER�S�CAR�CHASE�ANIMATION��(OOD
�%��������4TEALTHY�.ANOEUVRES�	��MEG
����������������������&XCETLENT�DEMO
�%��������4TAR�5REK�"NIMATIONS��������������������"NIMS��OF�644�&NTERPRISE
�%��������4TAR�5REK�"NIMATIONS��"GATRON�NO������.ORE�LIKE�ABOVE��(OOD�
�%��������3EINCARNATION�OF�4GT��1EPPER�	��DISKS
���MEG
�#EATLES�CLASSIC
%��������7IRTUAL�8ORLD���������������������������������������#EST�DEMO�OF�YEAR �
�%��������%EBBIE�)ARRY�	��DISKS
�����������������������������4IDESHOW�#LONDIE
�%��������88'�8RESTLERS������������������������������������������� )OGAN���MORE
%��������3AY�OF�)OPE�������������������������������������������������� "CIDIC�%EMO
�%��������&ARTH�S�4ORROWS���������������������������(OOD�MUSIC�AND�GRAPHICS
�%��������4HUTTLECOCK�"NIM��������������������"MUSING�4CHWARTZ�ANIMATION
�%��������0DYSSEY�	��DISKS
���������"BSOLUTELY�BRILLIANT�SPACE�ADVENTURE�

#EST�EVER��
�%��������"5'�"GILITY��������������������������������4UPERB�4CHWARTZ�ANIMATION

.64*$
��#ATDANCE�REMIX����������������������3EALLY�GOOD�DISK��$ATCHY�STUFF
��%EPECHE�.ODE�������������������������TRACKS�OF�REASONABLE�QUALITY
��(ODBRAIN�LOVES�THE�WORLD��������������� (REAT�ACID�HOUSE�MUSAK
��1OWERPACK���	��MEG
�������������������� *NCLUDES�7ANILLA�*CE�TRACK
��1OWERPACK���	��MEG
����������������������������CLASSY�HOUSE�TRACKS
��3ANDOM�"CCESS�����"RT�OF�/OISE�AND�MORE��4TARTLING�ACID�TRACK
��1ET�4HOP�#OYS�������������������������������������������������� .ANIC�MIX
��.IAMI�7ICE������������������������������������������ 5HEME�MUSIC�REMIX
��+AMES�#OND�3EMIX���������������������������������������� $ATCHY�4TUFF
��*RON�.AIDEN������������������������������������������� 5HE�*DES�OF�.ARCH
��-ED�;EPPELIN��������������������������������� 4TAIRWAY�TO�)EAVEN�ETC�
��%EADBEAT�7OLUME�0NE������������������������� (OOD�ORIGINAL�MUSIC
���(UNS��/��3OSES������������������������������������������ 2UALITY�4AMPLE
��&NIGMA�	��DISKS
�������������� -ONG�RUNNING�MUSICAL�TREAT��(OOD
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#�)!/
��"IRWAR�����������������'IGHTER�SIMULATION��(OOD�SHAREWARE�GAME�
��"LL�/EW�4TAR�5REK�	��DISKS
���644�&NTERPRISE�CLASSIC��#EST�ONE

�(��������#LIZZARD���������������������� )ORIZONTAL�SHOOT��EM�UP��)IGH�QUALITY
(��������#ULLRUN������8AR�GAME
�BASED�ON�64�$IVIL�8AR��$ONTROL�"RMY
�(���� "DVENTURE�4OLUTIONS�	��DISKS
�����-OADS�OF�HINTS�OF�COMMERCIAL�

GAMES��(OOD
�(��������%UNGEON�%ELVER�	��DISKS
��������������� %IFFICULT�ADVENTURE�QUEST
�(��������&LECTRONIC�5RAIN�4ET�	��MEG
������������� $ONSTRUCT�OWN�TRAIN�SET
�(��������-EARN�AND�1LAY�������(OOD�FOR�THE�KIDS��#LACKBOARD�MATHS
�ETC�
�(��������-EARN�AND�1LAY�� �������������������������������� .ORE�FUN�FOR�THE�KIDS
�(�������.EGABALL�	��MEG
���������������������������������������&XCELLENT�GAME�

*MPROVED�VERSION�OF�#REAKOUT
�(��������1ICK�UP�A�PUZZLE�	��MEG���DISKS
������ 'IT�THE�PIECES��(OOD�FOR

THE�KIDS
(���� ���1ACMAN�������������������������������������5HE�CLASSIC�GAME�STILL�HERE
�(��������1IXIE�,INGDOM�	��DISKS
����������5RICKY�ADVENTURE�GAME��(OOD
�(��������3ETURN�TO�&ARTH�	��MEG
����������������������������4PACE�ADVENTURE
�(��������4TAR�5REK��/EXT�GENERATION������������������/OT�AS�GOOD�AS�(���
(��������4EVEN�5ILES���������������� &XCELLENT�SPEEDBALL�GAME�FROM�"LPHA�
�(��������5REK�5RIVIA���������������������������5EST�YOUR�4TAR�5REK�KNOWLEDGE
�(��������8RAITHED�0NE����������������������� (OOD�GENERAL�KNOWLEDGE�QUIZ
(��������$ABARET�"STEROIDS������������� #EST�VERSION�YET��3ECOMMENDED
(��������5RUCKING�0N�	��DISKS
���DRIVES
��3OLE�PLAYING
�ATTACK�COMPANY�
�(�������4IMULATION�� 	��MEG
3ECOMMENDED����GAMES�INCLUDING�.ETRO
�(�������.ENTAL�*MAGE�0NE������������(RIDRUNNER
�3EBOUND
�3OLLERPEDE
(��������-LAMATRON��������������������������������� (EOFF�.INTERS�SHOOT��EM�UP
�(�������8HEEL�OF�'ORTUNE�����������������������������57�2UIZ
�COMPUTERIZED
(��������4URVIVOR���������������������������������� 3OLE�PLAY�AN�ALIEN��&XCELLENT
(��������.IDNIGHT�5HIEF������������������������������� "DDICTIVE�TEXT�ADVENTURE
�(�������/APOLEONIC�8ARFARE������������������������� )IGH�QUALITY�SIMULATION
(��������#ATTLE�1ONG����������������������������������� 5ABLE�TENNIS�GAME�GOOD
(��������/O�.ANS�-AND�	��MEG
���������������������� ��PLAYER�SHOOT�iEM�UP
�(��������$ARD�4HOP��������������������������������8ELL�PRESENTED�CARD�GAMES
�(��������3APHAELS�3EVENGE���������������������%IFFICULT�PLATFORM�ADVENTURE
�(��������)MMMM�5HAT�S�NOT�ON�THE�4YLLABUS�����������".04�ADVENTURE
�(��������(ROWTH�������������������������������������%ESTROY�AN�EXPANDING�BRAIN
�(�������.ISSION�9������������������������������������������� 2UALITY�SHOOT�iEM�UP
�(��������2UADRIX�����������������������������������������������&XCELLENT�TILE�PUZZLE
�(��������4UPER�4KODA�$HALLENGE�����������������������������$AR�RACING�GAME
�(���� ���"MOS�$RICKET�����������������������������������������������������������0WZAT
�(��������5OP�4ECRET���������������������������������������2UALITY�PLATFORM�GAME
�(�������8HIZZ�8ALL������������������������������/&8�8IZARD�SHOOTING�GAME
�(��������8HITE�,NIGHT����������������� /&8�&XCELLENT�SHOOT���EM�UP�GAME
�(��������5ANK�"TTACK����������������������� /EW�� 88��BASED�SHOOT�EM�UP
(��������2UICK�/�4ILVA����������������������������������������������1LATFORM�GAME
�(��������"SSASSINS����������������$OIN�%ROP
�.ICROBES
�)OLLYWOOD�5RIVIA
�(�������"**�3OUNDER�����������������������������������4IMPLISTIC�$RICKET�(AME
(��������4NAKES�"ND�-ADDERS������������������������� 1OPULAR�GAME�ON�DISK
�(��������"SSASSINS������������������������������������������������;EUS�AND�5ETRIX
�(��������"SSASSINS�������������������������������������� -EMMINGOIDS�AND�DUEL
�(�������"SSASSINS������������������������������2UICKMONEY��#*1
�*NTERFERON
�(��������4UPER�-EAGUE�.ANAGER�����(OOD�SOCCER�MANAGEMENT�GAME
(�������(AMES�#ONANZA����������������������������������GAMES�ON�ONE�DISK
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CONTINUED�FROM�PAGE����

MUSICAL�DATA�THERE�� �AND�MADE�MY�
DISK�DRIVE�GRIND�HORRIBLY�� *kM�SURE�THAT�
IT�WAS�FINE
� BUT�AFTER����OR����
SECONDS�OF�WHIRRING�AND�CLUNKING�*�
REALLY�WAS� BEGINNING�TO�WORRY��
	1ERHAPS�FUTURE�VERSIONS�SHOULD�CARRY�
A�PROMINENT�WARNING�NOT�TO�PANIC���
�
"PART�FROM�THIS
� THOUGH�� �AND�A�SLIGHT�
STUTTER�A�COUPLE�OF�TIMES�DURING��22�
�>.422��WHEN� IT�SOUNDED� LIKE�MY�
"MIGA�COULDNkT�QUITE� KEEP�TIME�
PROPERLY�� �THIS� IS�ANOTHER�jMUSTk�FOR�
THOSE�WHO� LIKE�TO�COMBINE�MUSIC�AND�
THE�"MIGA
�AND�WHO�DON�T�MIND�
HEARING�THEIR�CLASSICAL�MUSIC�PLAYED�
IN� A�SOMEWHAT�jTECHNOk� STYLE�

'52�"A@0>.072>�&A6@2�SHOULD�BE�
AVAILABLE�FROM�"MIGANUTS

#LITTERCHIPS�AND����#IT�4OFTWARE� IN�
THE�NEAR�FUTURE�

7ALUE�FOR�MONEY�������������������� �� �

'*-&�� �)%�65*-*5*&4��
1%�4OFT�DISK�7���
1%�4OFT�SEEMS�TO�SPECIALISE� IN�
PUTTING�TOGETHER�COLLECTIONS�OF�
POPULAR�UTILITIES
� AND��682�.:1����
(@686@62?�";�� �IS� NO�EXCEPTION�� )EREkS�
WHAT�YOU�GET�ON�THIS�EXTREMELY�FULL�
	0,�FREE
�DISK�

o �4TAR$LICK��"CCORDING�TO�THE�
DOCUMENTATION�FILE
� ,ICKSTART��� HAS�
THE�BUILT�IN�ABILITY�TO�USE�THE�%04�
STANDARD� � � k� AS�A�WILDCARD
� RATHER�
THAT�THE�"MIGAkS� �� k �� *T�WILL� ALSO�
ALLOW�YOU�TO�STOP�YOUR�FLOPPY�DISK�
DRIVES�FROM�CLICKING�WHEN�THEREkS�NO�
DISK�IN�THEM�� )OWEVER
�THERE�ARE�NO�
BUILT�IN�COMMANDS�AVAILABLE�TO�DO�
EITHER�OF�THESE�THINGS��4TAR$LICK�
ALLOWS�YOU�TO�TURN�ON�OR�OFF�BOTH�
FEATURES
� EITHER�FROM�THE�$-*� OR�FROM�
8ORKBENCH� 	BY�SPECIFYING�THE�
APPROPRIATE�TOOL�TYPES
�

o �/OLNFO�� *F�YOUR�FAVOURITE� PROGRAM�
INSISTS�ON�PRODUCING��INFO�FILES�
WHENEVER�IT�SAVES�A�FILE
�YOU�CAN�USE�
THIS� LITTLE� PROGRAM�TO�DISABLE�THE�
CREATION�OF�THOSE
FILES��+UST�RUN� IT�
BEFORE�YOU� LAUNCH�
YOUR�PROGRAM
� AND�
YOUkLL� BE� �INFO�FREE�

o �%EGRADER��5HIS� PROGRAM� IS�FOR�
ANYONE�WHO�HAS�FOUND�THAT
� AFTER�YOU�
UPGRADE�YOUR�SYSTEM
�YOUR�FAVOURITE�
PROGRAMS�HAVE�STOPPED�WORKING�� *T�
CAN�FORCE�THE�"MIGA�TO�THINK�THAT� ITkS�
A�1"-�OR�/54$�MACHINE
� TURN�ON�OR�
OFF�THE�AUDIO�FILTER
� ACTIVATE�THE�
j/O'ASTMEMk� UTILITY
� PERSUADE�THE�
"MIGA�THAT�IT�HAS����,�OR��.B�OF�
$HIP�MEMORY
� AND�SO�ON�� *F�YOUR�
PROGRAMS�ARE�GIVING�YOU�GRIEF�WHEN�
YOU�TRY�TO� RUN�THEM�ON�THAT�NEW�
"MIGA
� THIS�MAY�WELL�BE�WORTH�A�TRY�

o �%IR8ORK�� *kVE� LOOKED� AT�THIS�
PROGRAM�A�COUPLE�OF�TIMES�BEFORE�
*TkS�A�DIRECTORY�UTILITY�WHICH�WORKS� IN�A�
SIMILAR�VEIN�TO�4*%
�BUT�IS� RATHER�
MORE�CONFIGURABLE�� �AND
� TO�MY�MIND
�
RATHER�MORE�CONFUSING�TO�USE�FOR�THE

7�������m� *�DONkT�
OWN�ONE�OF�THESE
�
SO� *� CANkT�

o �4IZER��'INALLY

4IZER�REPORTS�THE�
SIZE�OF�ALL� FILES�ON�A�
DISK�IN� BYTES�AND�
BLOCKS�� *F�YOUkVE�
ALWAYS�WANTED�TO�
KNOW�SUCH�THINGS
� @ @ @ @ @ @ @
THIS�PROGRAM� IS�JUST
THE�JOB�� *T�WORKS�FROM�8ORKBENCH

AND�IS�SIMPLICITY�ITSELF�TO�USE�

5AKEN�AS�A�WHOLE
� THIS�DISK�HAS�
A� REASONABLE�NUMBER�OF�USEFUL�
PROGRAMS��0F�COURSE
� ON�ALL� SUCH�
DISKS�THERE�ARE�PROGRAMS�FOR�WHICH�
EVEN�THE�AUTHOR�HAS�FORGOTTEN�THE

�.=C�;CAB�:=/2�/�
1/@2�47:3�034=@3�G=C�

1/<�CA3�B63�
>@=5@/;�/B�/::�

APPEARED�	LOOKING�
JUST� LIKE�THE�ONE�
THAT�WAS�ALREADY�ON�
THE�SCREEN

� AND� *�
HAD�TO�ENTER�DATA�� �
OR�AT�LEAST�PRESS�
3ETURN�TO�CYCLE�
THROUGH�ALL�THE�
FIELDS�� /O�CHOICE�
HERE��ONCE�YOUkVE

@@@@@@ � STARTED�ENTERING
DATA
�YOU�CAN�

DAMNED�WELL�FINISH�DOING�SO�� �YOUkRE�
CERTAINLY�NOT�GOING�TO�STOP�DATA�ENTRY�
HALFWAY�THROUGH�A� RECORD
�YOUNG�MAN�

"ND�SO� IT�GOES�ON��5HE�PITIFULLY�
BRIEF�DOCUMENTATION�WHICH�APPEARS�
BEFORE�RUNNING�THE� PROGRAM� INFORMS�
THE�HAPLESS� USER�THAT�THERE�ARE�
PLENTY�OF�HELP�FILES�WITHIN�THE

+UST�LOOK�AT�THAT�RANGE�OF�MENU�OPTIONS��%IR8ORK
� THE�OLD�TECHIE�FAVOURITE
� IS�PRESENT�ON�1%�4OFTkS�%ISK�AND�)%�6 TILS�
/O�� � �ALONG�W ITH�A� RANGE�OF�OTHER�USEFUL
�AND�NOT�SO�USEFUL
� PROGRAMS�FOR�MANAGING�YOUR�DISCS�AND�FILES

o �7.,��7IRUS�
.EMORY�,ILL�DETECTS�
NEW�VIRUSES�BY�
CHECKING�FOR�THE�TYPES�
OF�ACTIONS�THAT�
VIRUSES�ARE� LIKELY�TO
PERFORM�� �SUCH�AS� ������������������������
LEAVING�SECTIONS�OF�CODE�WHICH�CAN�
SURVIVE� RESETS��"LTHOUGH� IT�DOESNkT�
ACTUALLY�CHECK�FOR�ANY�SPECIFIC�
VIRUSES
� IT�IS� LIKELY�TO�BE�USEFUL�FOR�
THOSE�WHO�ALREADY�HAVE�A�VIRUS�
CHECKER�SUCH�AS� )6>A?+�� BUT�WHO�
WANT�TO�MAKE�SURE�THAT�THE� LIKELIHOOD�
OF�ANY�BRAND�NEW�VIRUS� INFECTING�THEIR�
SYSTEM� IS�MINIMISED�

��B�E7::�/:A=�AB=>�
G=C@�4:=>>G�27A1�

2@7D3A�4@=;�1:7197<5�
E63<�B63@3�A�<=�
27A9�7<�B63;�

NOVICE��4TILL
� IF�YOUkRE�A�TECHIE
� AND� IF�
YOU�DON�T�ALREADY�HAVE�A�FAVOURITE�
DIRECTORY�NAVIGATION�TOOL� 	MINE�
HAPPENS�TO�BE�8ORKBENCH
� ACTUALLY
�
BUT�THERE�YOU�GO�

�THIS�MIGHT�WELL� BE�
WORTH�CHECKING�OUT�

o �%ISK4PEED�� *F�YOUkVE�EVER�FELT�THE�
DESPERATE�DESIRE�TO�CHECK�THE�SPEED�
OF�YOUR�DISK�DRIVE
� THIS�ONEkS�FOR�YOU�

o �3E0RG��5HIS�SHAREWARE�DISK�
OPTIMISER�DEFRAGMENTS�FILES�AND�
DIRECTORIES
�WHICH� SHOULD� IMPROVE�THE

PERFORMANCE�OF�
YOUR�DRIVES�� �BOTH�
HARD�AND�FLOPPY��
5HE�PROBLEM�WITH�
SUCH� PROGRAMS� IS�
THAT�ANY�POWER�
FAILURE� IS� LIKELY�TO�
RESULT�IN� ALL�YOUR�
DATA� BEING�TRASHED
� � SO�MAKE�SURE�
THAT�YOU�TAKE�A�FULL�
BACKUP�BEFORE�YOU�
RISK�RUNNING�THIS�

PROGRAM�� *NDEED
� *� THINK�THAT�ANY�
UTILITIES�DISK�WHICH� INCLUDES�A�
DEFRAGMENTER�SHOULD�ALSO�BE�FORCED�
TO�CONTAIN�A�BACKUP�PROGRAM�TOO�

o �)%'IXER��"PPARENTLY
� �OWNERS�OF�
AN�"MIGA�WITH�A�HIGH�DENSITY�FLOPPY�
DISK�DRIVE�ARE�ABLE�TO�USE�����.B��
SIZED�)%�DISKS�UNDER�,ICKSTART

REAL� USE
� BUT�THIS�ONE�MANAGES�TO�
KEEP�THEM�TO�THE�MINIMUM�� 3EAL�
POWER�USERS� PROBABLY�ALREADY�HAVE�
ANY�OF�THESE�PROGRAMS�THAT�THEY�ARE�
LIKELY�TO�USE�� NEW�"MIGA�USERS
�ON�
THE�OTHER�HAND
� SHOULD�PROBABLY�GET�
HOLD�OF�A�COPY�

7ALUE�FOR�MONEY�������������������� �� �

1)*-0
4TARTRONICS
"CCORDING�TO�THE� LETTER�THAT�*� RECEIVED�
WITH�THIS�OFFERING
�$568;�lWAS�DEVISED�
TO�ASSIST�ANYONE�WHO�HAS�NO�
KNOWLEDGE�OF�ANY�KIND�OF�DATABASE
m�
AND�WILL� lENABLE�ANYONE�TO�GO� INTO�
THE�DATABASE
� AND�BE�UP�AND� RUNNING�
STRAIGHT�AWAY�m�8ELL
�FAR�BE� IT�FROM�
ME�TO�DISAGREE
� BUT���� *�DISAGREE��
.OST�VEHEMENTLY
� AS� IT�HAPPENS�

'IRST�OFF
� IT�SEEMS�THAT�UNLESS�
YOU� RUN�THE�PROGRAM�FROM�THE�SELF��
BOOTING�DISK
� IT�WONkT �WORK�PROPERLY�
	AT� LEAST
� IT�DIDNkT�ON�MY�SYSTEM
��
5HEN�YOU�DISCOVER�THAT�YOU�MUST� LOAD�
A�CARD�FILE�BEFORE�YOU�CAN�USE�THE�
PROGRAM�AT�ALL�� �THEREkS� NO�WAY�TO�
CREATE�ONE�FROM�SCRATCH��4O� LETkS�
LOAD
� SAY
� j1RIVATEk� AND�SEE�WHAT�
HAPPENS��8ELL
�THE� LAYOUT�APPEARS
�
ALONG�WITH� A�TOOLBAR�AT�THE�BOTTOM�OF�
THE�SCREEN��4O
� NATURALLY
� *�CLICKED�
THE�/EW�BUTTON�� �WONDERING�WHETHER�
THIS�WOULD�GIVE�ME�A�NEW�DATABASE�
OR�JUST�A�NEW�RECORD��"�NEW�RECORD

PROGRAM
� SO�ABSOLUTELY�NO�HELP� IS�
GIVEN�ELSEWHERE��:EP
� THE� HELP�FILES�
ARE�THERE�� �YOU�HAVE�TO� LOAD�THEM� IN�
AS�SEPARATE�FILES
�ONE�AT�A�TIME��(OD�
KNOWS�WHETHER�THIS�WILL� CORRUPT�ANY�
DATA�THAT�YOUkVE�GOT�STORED�AT�THE�
TIME�� �*� DIDNkT �CHECK�� 'RANKLY
�(�
%RAKE�HAS�DONE�HIM�HERSELF�AND�US�
NO�GOOD�WHATSOEVER�BY�RELEASING�THIS�
EFFORT�ON�TO�THE�MARKET�� *�VALUE�MY�
DATA�� �AND�THEREkS�NO�WAY�*�M�GOING�
TO�STORE� IT�IN�SUCH�A�DODGY�PROGRAM�
AS�THIS��0H
�AND�THEREkS�NO�
SCREENGRAB�TO� ILLUSTRATE�ANY�OF�MY�
COMPLAINTS
� SINCE�THE�PROGRAM� 	WHICH�
IS�WRITTEN� IN�".04
�WOULDNkT �WORK�
WHEN� *� BOOTED�FROM�MY�HARD�DISK
�
AND�BOOTING�FROM�THE�FLOPPY�MEANT�
THAT�THERE�WAS�NO�8ORKBENCH�OR�$-*�
AVAILABLE�TO� RUN�A�SCREENGRABBER�
FROM��5O�ADD� INSULT�TO� INJURY
�WHEN�
YOU�QUIT�THE�PROGRAM�YOU�ARE� LEFT�WITH�
A�BLANK�SCREEN�� �YOU�MUST�REBOOT�TO�
DO�ANYTHING�ELSE�

*F�ALL� OF�THE�ABOVE�GIVES�YOU�THE�
IMPRESSION�THAT�*kM�A� LITTLE�ANNOYED�
WITH�THIS� PROGRAM�� �YOUkRE� RIGHT��5HE�
AUTHOR�HAS�THE�GALL�TO�HAVE�RELEASED�
IT�AS� LICENSEWARE�� *�WOULDNkT �GIVE� IT�
HOUSEROOM� IF�HE�PAID�ME�TO�OBTAIN�
THE�DISK��5HE�ONLY�REASON� IT�GETS�A�
� ��� �RATING�IS�BECAUSE�THE�BUTTONS�
FADE� IN�AND�OUT� IN�QUITE�A�CUTE�WAY��
0THERWISE
�WEkD�BE�TALKING�ZERO�

1ROGRAM�RATING��������������������� � �� �
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	�
�&DUCATION�PROGS�FOR�THE�UNDER��S�
29�7����,*%4�1"*/5�"�PAINTING�
PROGRAM�DESIGNED�FOR�CHILDREN��
*NCLUDES�VARIOUS�COLOURS�� �SPEECH��
q9 �7����'"45'"$54
�&VERYTHING�YOU�
EVER�NEEDED�TO�KNOW�ABOUT�THE�SOLAR�
SYSTEM��803-%."1�1RODUCES�DIFFENENT�
SORTS�OF�.APS��1-"/&54�*NSTANT�LOCATIONS�
q9 �7����&%6$"5*0/�5HIS�IS�A�SET�OF�
"NIMATIONS�GIVES�A�BASIC�KNOWLEDGE�ON�
4TEAM�&NGINE�S
�'OUR�4TROKE�1ETROL�
&NGINE�S�� �5HE�(ASTURBINE�&NGINE�	�
�
+9 �7����".04�-&440/���5HE�BEST�
"MOS�5UTORIAL�PROGRAM�� 	"1%���

q9 �7����,*%4�(".&4�*NCLUDES�
(EOGRAPHY
�.ATH
�4ICENCE�AND�8ORD�
(AMES��"LSO�CONTAINS�8HEEL�OF�FORTUNE��
q9 �7����".*("�#&(*//&3�:OU�ASKc
ED�FOR�IT��"�TUTORIAL�FOR�THE�BEGINNER�ON�
USING�YOUR�"MIGA��$OVERS�$-*���8ORKc
BENCH
�ITS�GREAT�FOR�LEARNING�ABOUT�THE�"MIGA�
q9 �7����&-&.&/5�V����"�VERY�NICE�
INTERACTIVE�DISPLAY�OF�THE�1ERIODIC�
5ABLE�OF�&LEMENTS��&DUCATION�1RODUCT�
q9 �7����803-%�%"5"�#"/,�V����
6SING�A�DATABASE�OF�COORDINATES�COMPILc
ED�BY�THE�$*"�THIS�PROGRAM�PLOTS�WORLD�
MAPS�IN�CYLINDRICAL�OR�SPHERICAL�PROJECTS
�
WITN�VARIOUS�DEGREES�OF�MAGNIFICATION�
q9 �7����-"/(6"(&�56503�VL�0�
$ONTAINS�*NSTRUCTIONS�ON�4PANISH
�
'RENCH
�(ERMAN�AND�*TALIAN�
q9 ������4/",&4���-"%%&34�5HE�
CLASSIC�BOARD�GAME�/OW�ON�THE�"MIGA�
q9 �-1��803,���1-":��$-*$,�$-0$,�
FOR�-EARNING�THE�TIME��-&5�(0�4)011*/�
FOR�SIMPLE�%IVISION�� �.ULTIPLICATION��'6/�
5*.&4�5"#-&4�5EACH�TIMES�TABLES��_�����
q9 �-1��� 803%�'"$503:�A�PROGRAM�
TO�HELP�KIDS�LEARN�TO�SPELL��_�����
q9 �-1��� #*(�501�'6/�$ONTAINS�
FOUR�PROGRAMS�TO�HELP�CHILDREN�WITH�
WORDS���PICTURES��_�����
q9 �-1��� 30$,&5�."5)4�5IMES�
5ABLES
�5AKE�AWAY
�"DD�UP���%IVIDE��_�����
q9 �-1��� .64*$�#09�&XCELLENT�TO�
INTRODUCE�MUSIC
�AGES����_�����
q9 �-1��� 13&)*4503*$�'6/�8HO�LIKES�
%INOSAURS�FOUR�EXCELLENT�PARTS�_����

M S II. K S. N M
q9 �7���57���7*%&0�(3"1)*$4�	�

1ACKED�WITH�BACKGROUND�SCREENS�FOR�
YOUR�VIDEO�PRODUCTIONS
�%IFFERENT�
TYPES�OF�GRAPHIC�STYLES��1EEL
�TAKES�
AN�*''�1IC���PEELS�IT�DOWN�THE�SCREEN��
q9 �7���7*%&0�130%6$5*0/�����
	�
�1ACKED�WITH�VIDEO���(ENLOCK�UTILITIES��
\29�7����7*%&0�4$3&&/4�����#ACK�
GROUND�PICTURES�FOR�VIDEO�PRODUCTION�
\09�7����7*%&0���".*/���7*%&0�%#
�"�
PROGRAM�FOR�KEEPING�TRACK�ON�YOUR�VIDEO�

`TAPE�COLLECTIONS��35"1
�-ETS�YOU�PLAY�
LARGE�ANIMS�ON�SMALL�MEM�MACHINES��
q9 �7����*."(&�-"#�5HIS�PROGRAM�
JIS�LIKE�A�MINI�"RT�%&15��5OOLS�0N�5AP�
J%OES�FADES
�COLOURBARS���GRAY�BAR��
q 9 �7����7*%&0��45*--4503&�6SED�
TO�CREATE�OVER�THE�SHOULDER�GRAPHIC�
INSERTS�LIKE�THE�����CLOCK�NEWS�
09� 7����7*%&0��4)"%&4���'"%&4�
"/*.'"%&3
�"�UTILITY�TO�FADE�SCREENS�
h� ��OUT�� 461&37*&8�8ILL�DISPLAY�*''�
*PICTURES
�563#05*5-&�$REATE�SUBTITLES��
q9 �7����"/%30*%4�7*%&0�#"$,�
(306/%4�4ELECTION�OF�#�(�1ICTURES��
q9 �7����7*%&0�8*1&4�"�COLLECTION�OF�
*''�#RUSHS���BACKGROUND�GRAPHIC�EFFECTS��
q9 �7����)"3-&26*/�7*%&0�"35���
'0/5�%*4,4�"�VIDEO�PRODUCTION�WITH�
EXCELLENT�BACKGROUNDS���'ONTS�	�

q9�7����*/4$3*15�V L� L�1RODUCE�VIDEO�
TITLES�� 'EATURES�INCLUDE�FULLY�EDITABLE�TEXT�
ENTRY
�*''�1ICS�AS�BACK�GROUNDS
�6NLIMITED�
NUMBER�OF�FONTS�LOADED
�OUTLINE�SUPPORT�
	8#����

�TEXT�STYLES���CYCLING
�ALL�RESOLUTIONS��
09�7����7*%&0�130%6$5*0/�����
5HIS�IS�THE�LATEST�COLLECTION�OF�THE�/EW�
VIDEO�RELATED�UTILITIES��&XCELLENT�	�

q9 �-���7*%&0��3&"-��%�5&9563&4�
$ONTAINS�VARIOUS�EXCELLENT�5EXTURES�LIKE�
#LACK�MARBLE
�BRICKWORK��3OUGH�*CE
�
.ARBLE
�5ILES
�8ATER�RIPPLES���8OOD��_�����
q9 �-1���7*%&0�-"#�VL�0�4IMPLE�TO

SNOT�REQUIRED��3EQ�5WO�%RIVES�_�����
+9 �''1�� '-&5$)&3�'0/54�"�THREE�

pDISK�PACK�OF���������POINT����COLOUR�
47IDEO�'ONTS��*NCLUDES�TEMPLATES�_��
\ �+ 9 �''1���'-&5$)&3�'0/54�"�THREE�
JD ISK �PACK�OF���������POINT����COLOUR�
*7 IDEO�'ONTS��*NCLUDES�TEMPLATES�_����
g
LA X �7���'*4)�5"/,�4*.�"�PROGRAM�
FTHAT�SIMULATES�AN�AQUARIUM�
+ 9 �7����13*/5�456%*0�&XCELLENT�FOR�
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$OMPILE�ANY�"MIGA�#ASIC�PROGRAM�
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�5HE�
%R�8HO�DATABASE�PROGRAM��(IVES�ALL�
INFO�ON�%R�8HO�PROGAMS�
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%04$0/530-
�5OOT�THAT�COMBINES�THE�
FUNCTIONALITY�OF�MANY�SEPARATE�TOOLS�
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BY�-ARS�;AP�)AMRE�� "NOTHER�UPDATE�TO�
THE�6LTIMATE�SOUND�MAKING�PROGRAM�
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$ONTAINS�4CENERY
�-ANDSCAPE
�-AND�
BUILD�V�����$LOUD��
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EXCELLENT�SPELL�CHECKER�� �%ATABASE�
29�7����"$$06/5�."45&3�VL����
&XCELLENT�"MOS�WRITTEN�"CCOUNT�PROGRAM�
?_�7����8#�7�����8*/%08#&/$)�
V����&XCELLENT�8ORKBENCH�REPLACEc
MENT�FOR�ALL�8#�V������3OM�6SERS�	�
�
29�7����70*$&�$6�5HE�IDEA�IS�TO�
CONTROL�THE�$-*�4HELL�WITH�YOUR�VOICE�
29�7����3":4)"%&�V����$OMPLEX�
3AY�TRACING�PACKAGE���.B�	�

29�7����'03.4�$REATE
�&DIT
�%RAW�
$OLOUR���PRINT�YOUR�OWN�FORMS�
29�7����130(3"..*/(�500-#09�
.ANY�PROGRAMS�TO�HELP�IN�YOUR�DEVELOPc
MENT�EFFORTS�	MOST�$�BUT�SOME�IN�BASIC
��
29�7����"3&99�	�
�5WO�DISKS�WHICH�
CONTAIN�"REXX�PROGRAMS���EXAMPLES�
29�7����1"4$"-�5HIS�DISK�CONTAINS�
EVERYTHING�NEEDED�TO�PROGRAM�IN�1ASCAL��
*NCLUDES�A��K�������ASSEMBLER���MORE��
09�7����130(3"..&3�500-4�
(AD5OOLS�TO�DESIGN�YOUR�USER�INTERFACE�TO�
YOUR�OWN�PROGRAMS�USING�ALL�OF�"MIGA�
%04�����S�NEW�FEATURES�� "LSO�3EG5OOLS��
29�7����3&6(*0/�$ONTAINS�
SCRIPURE@.EM�AIDS�FOR�MEMORIZING�
VERSES���PASSAGES�1AULS�+OURNEY�
29�7����"/*."5*0/�65-4�*NCLUDES�
$YRO6TILS�FOR�SPLITTING
�COMBINING
�AND�
CREATING�ANIMATIONS�FROM�*''�PICTURE�FILES��
29�7����%*3&$503:�6-54�*NCLUDES�THE�
MOST�POWERFUL�AND�HIGHLY�RECOMMENDED�
PROGRAMS�WHICH�ARE�DESIGNED�TO�MAKE�
$-*���4HELL�TASKS�VIRTUALLY�OBSOLETE�
29�7����(3*/%&3�"�COMPLETE�GRAPHIC�
CONVERSION�PACKAGE�THAT�SUPPORTS�(*'
�
+1EG
�"TARI�4T�	/EOCHROME�� �%EGAS

�1$9
�
5ARGA
�5*''
�)AM�&�AND�*''�'ORMAT�PICS��
29�7����"#$�"%7&/563&�$3&"503�
:OU�CAN�CREATE�YOUR�VERY�OWN�ADVENTURES�
WITHIN�"MOS��1ROGRAM�BY�$HRIS�#EESON��
29�7����"%%3&44���#00,#"4&�5WO�
DATABASE�PROGRAMS�FOR�RECORDING�YOUR�
"DDRESS���#OOKS�� 4PECIALLY�DESIGNED�
09�7����&"4:�".04�130(4�	�
�
$ONTAIN�SOURCE�CODE�FOR�USE�WITH�&ASY�"MOS
�
A X �7����"%7&/$&%�65*-S�4ER/ET���
1AR/ET
�$ONNECT���"MIGA���SHARE�RESOURc
CES�VIA�THE�SERIAL�� �1ARALLEL�PORTS��.YMENU�
1UTS�MENUS�ON�YOUR�8ORKBENCH�SCREEN��
29�7����"3$)*7&34�**�5HIS�DISK�IS�
PACKED�WITH�THE�LATEST�"RCHIVERS�TO�DATE��
2a�7����8#�V�����65*65&4�	�
�5HIS�
IS�THE�OUR�SECOND�DOUBLE�DISK�COLLECTION�
OF�8#�V������UTILITIES�THAT�TAKE�ADVANTAGE�
OF�THE�/&8�MACHINES�CAPABILITIES�
29�7����.&("�$)&"54�V����5HIS�
DISK�CONTAINS�THE�VERY�LATEST�CHEATS��
29�7����&-&$530$"%�VL������
13050:1&3�"NOTHER�6PDATED�ON�THE�
CAD�� �&LECTRONICS�DRAWING�1ROGRAMS�
29�7����$"/0/�5HIS�DISK�CONTAINS�
1RINTER�%RIVERS���$ANON�4TUDIO
�(IVES�
BETTER�PRINT�OUTPUT�FOR�ANY���PIN�PRINTER��
29�7����1$�5"4,�V L� L L �IS�A�SOFTWARE�
*#.�1$�&MULATOR��"LLOWS�YOU�TO�RUN�THE�
MAJORITY�OF�*#.�SOFTWARE�WITH�/0�ADDITc
IONAL�HARDWARE��$("�$OLOUR�/&8�61%"5&�
29�7����'*-&���)%�."/"(&.&/5�
��%IR8ORK�VL����'ILE�COPIER�.EGA%�

"NOTHER�/&8�6PDATE�ON�AN�EXCELLENT�
'ILE�COPIER�LIKE�THE�/&8�%ISK�.ASTER�
1RO�**�IN�IT�S�0PERATIONS��"LSO�CONTAINS�
LOADS�OF�OTHER�PROGRAMS�TO�HELP�OUT�	�

2� 7����"400�1-64�&.6-"503�"S�
IT�SOUNDS�WILL�LET�TJ���� �TJ���OWNERS�
RUN�8#�5������SOFTWARE�WITH�OUT�ANY�
NEED�TO�PURCHASE�TO�8#�T�����CHIPS�
p�7���*$0/"65)03�VL�0�"�REPLACEc

MENT�FOR�LCON&DIT����� *T�CAN�TRANSFORM�*''�
IMAGES�OR�BRUSHES�INTO�RESIZED���#IT1LANE�
BRUSHES�OR�ICON�FILES�THAT�MATCH�THE�8#�
V������COLOURS��)ELP�AVAILABLE��"ND�.ORE�
29�7����####4�V����#AUD�#ANDIT�
BULLETIN�#OARD�4YSTEM�'TURES�INCLUDE�UP�TO�
���FILE�LIBRARIES
�INTERFACE�TO�EXTRA�DEVICES�
29�7����4/001%04�VL�� �.ONITORS�
"MIGA%OS�CALLS���ALLOWS�YOU�TO�SEE�WHAT�
LIBRARY
�DEVICES
�FONTS�ARE�REQUIRED�
2a�7����)%�#"$,61�V����"�HARD�
DRIVE�BACKUP�PROGRAM�THAT�FEATURES
�MULTIc
DRIVE�SUPPORT
�FULL�BACKUP
�COMPRESSION��
3EQUIRES�"RP�V���FOR�VL���USERS�	7���

09�7����108&31-":&3�V����"�VERY�
POWERFUL
�USER�FRIENDLY���SYSTEM�FRIENDLY�
MODULE�PLAYER�� *T�CAN�HANDLE�NEARLY�ALL�
MODULE�FORMATS
�CAN�READ�POWER�PACKED�
MODULES���COMES�WITH�IT�S�OWN�CRUNCHER��
09�7����")%.�V����A�)ARD�%RIVE�
.ENU��8HEN�PLACED�IN�YOUR�STARTUP��
SEQUENCE
�OFFERS�A����PAGE�MENU
�EACH�
PAGE�HAVING�UPTO����POSSIBLE�ACTIONS�

29�7����3&1"*3�*5��/EW;AP�V���
��
MULTI�SEDOR�FILE�EDITING�SYSTEM��'*9%*4,�VL��
�
3ECOVER�S�AS�MUCH�AS�POSSIBLE�FROM�A�DEFEc
CTIVE�DISK�%*4,4"-7&�VL���
�$REATES�A�NEW�FILE�
SYSTEM�STRUDURE�ON�ANOTHER�DEVICE
�WITH�AS�
MUCH�DATA�SALVAGED�FROM�THE�ORIGINAL�DEVICE��
29�7����45"3$"5�V����"N�EXCELLENT�
PROGRAM�TO�CREATE�LISTS�OF�YOUR�SOFTWARE
�
A X �7����.0%6-"���$ONTAINS�
MODULA���LANGUAGE�ON�THE�"MIGA��
09�7����4*%�V����'*-&�."/"(&3�
4ID�CAN�BE�USED�FOR�VARIOUS�OPERATIONS
�
5HE�BEST�FILE�COPIER�ON�THE�"MIGA�
29�7����%&4&35�4503.�:OU�CAN�
SELECT�.AP�S
�AND�ALL�INFORMATION�
SURROUNDING�THE�%ESERT�4TORM�"TTACK��
q9 �7����%&653"$,&3�VL�� �1OWERFUL�
��SYSTEM�FRIENDLY�MUSIC�PLAYER��8ILL�PLAY�
OVER����DIFFERENCE�TYPES�OF�MODULES�
29�7����2�.�+�V�����8ILL�GENERATE�
JULIA�SETS���COMPLEX�2UATERNION�+ULIA�
SLICES��%ISPLAYS�MANDELBROTS�
29�7����4$01*064�."11&3�"N�
EXCELLENT�%UNGEON�MAPPING�PROGRAM�
29�7����.0/&:�."/"(&.&/5�
VL����5HE�HOME�ACCOUNT�PACKAGE�
WHICH�ALLOWS�YOU�TO�KEEP�TRACK�OF�
UPTO����ACCOUNTS�SIMULTANEOUSLY�
29�7����46%&4)08�(&/&3"503�
V����$REATES�SLIDESHOWS�OF�PICTURES�IN�
VARIOUS�FORMATS�FOR�THE�AMIGA�
29�7����'3"$�V L� L� IS�A�GRAPHICAL�
3OLE�PLAYINA�AAME�CREATOR�

&3*$�4$)8"354
29�����45&"-5):�."/&673&�**���
29������'����48*44�'-:*/(��
09������/"7:�"(3&4403
�407*&5�
40'5�-"/*/(
�45&"-5)�#0.#&3���
09������"/5*��-&..*/4�	�
��.B�
29������%"5*/(�(".&�	�
��.B�
29������4)655-&�$0$,��
29������"(*-65:��
09������-"5&�/*()5�� �5&3.*/"-��
29������7*&5/".�$0/'6$5��
29������(6-'�8"3�$0/'6$5��.B�
29������".:�"5�5)&�.07*&4�**�	�
�
29������".:�VS�8"-,&3�**� 	�
��.B�
29������".:�"5�5)&�#&"$)�	�
��.B�
29������$".063'-"(&��
29������#"5."/���750-�$0/5&45���
29������)08�50�36/�
29������".:8"-,4�
29������6/41035*/(��.B�
29������&3*$�4$)8"35;�503���
29������5)&�4,:�%3*7&��

29�����$"3-04�.0/5&�4�$"4*/0
1LAY�#LACKJACK���4OLITAIRE�WITHIN�THIS�
EXCELLENT���PROFESSIONAL�LOOKING�GAME�
2� �����5&53*4�03L(*/"-5HIS�IS�THE�
CLOSEST�GAME�TO�THE�ORIGINAL�TETRIS�
29������%53*4�*F�YOU�WANT�A L�OR���
PLAYER�5ETRIS�THIS�HAS�TO�BE���OF�THEM��
29�����53*58*4�$ONTAINS���PLAYER

��PLAYER�����1AYER�GAME�OPTIONS�
29������"45&3*0%4��5)&�03*(*/"-��
"NOTHER�OLD�CLASSIC��0RIGINAL�CLASSIC�
2� �����--"."530/�(".&������
#Y�+EFF�.INTER���AN�EXCELLENT�PRODUCTION��
29������4$3".#-&�5HE�0RIGINAL��
3EMEMBER�THAT�OLD�CLASSIC�GAME�
29������1"5*&/$&�4�5HIS�IS�THE�BEST�
VERSION�TO�DATE��%0.*/04
�1LAY�VS�
THE�COMPUTER�OR�ANOTHER�PLAYER�
09������10.�10.�(6//&3�4HOOT�
DOWN�THE�INCOMING�WORLD�WOR�**�AIR�
PLANES�IN�THIS�0PERATION�8OLF�GAME�
A � �����+&5."/�"NOTHER�4PECTRUM�
CLASSIC�CONVERTED�TO�THE�AMIGA��*T�S�
+ET1AK�WITH�ALL�THE�ORIGINAL�SOUNDS��
09������4&"�-"/$&�5HE�FIRST�4ILENT�
4ERVICE�TYPE�SUB�WAR�GAME�ON�1%�
09������"5*$�"5"$�"�RENDITION�OF�
THE�GAME�FROM�THE�ORIGINAL�4PECTRUM�
09������#"55-&�0'�#3*5*"/�8"3�
(".&���4TRATEGY�WAR�GAMES�WHICH�
BOTH�NEED�LOADING�THROUGH�8B�
09������%6/(&0/�0/�/"%30+�
5HIS�IS�THE�BEST�%UNGEONS���%RAGONS�
1UBLIC�DOMAIN�TYPE�GAME��-OAD�8B�
29������4637*703�$OLOURFUL�GRAPHICAL�
ADVETURE�WITHIN�THE�"LIENS�THEME�
29������1"3"$)65&�+0645�:OU�
ARE�FALLING�DOWN�TO�EARTH����MUST�TAKE�THE�
1ARACHUTE�FROM�THE�OTHER�PLAYER
�
AX������453"5&(*$�(".&4�&TERNAL�
3OME
�-ORDS�OF�)OSTS
�*N�.OONSHINE��"N�
&XCELLENT�COLLECTION�OF�GAMES�
09������.*/%�(".&4����OF�THE�
BEST�.IND�GAMES�TO�CHALLENGE�YOUR�
MIND�NOT�YOUR�SHOOTING�SKILLS�
0� �����4803%�0'�5)&�8"3-0$,�"�
#ARDS� TALES�� �&YE�OF�THE�#EHOLDER�ADVENc
TURE�GAME�PACKED�ON�THREE�DISKS��5HIS�IS�
4HAREWARE�	�
��.B�	��%RIVES


\29������#-"$,�+"$,�-"#�1LAY�ALL�
THE�POPULAR�VERSIONS�OF�1ONTOON�
09������$"3%�4)"31�"�VERY�
PROFESSIONALLY�PRESENTED�SELECTION�OF�
SOLITAIRE�TYPE�CARD�GAMES��&XCELLENT��
29������46#�"55"$,�VL�0�$ONTROL�
THE�TORPEDOES���SINK�THE�ENEMY�
SHIPS�AS�THEY�SAIL�PAST��-"/%.*/&��
09������%*1-0."$:�$LASSIC�
*�STRATEGY�GAME�LOOSELY�BASED�ON�
8ORLD�8AR�����.B�FOR�COMPUTER�PLAYER�
29������3&7&/(&�0'�5)&�.65"/5�
$".&-4�#Y�+EFF�.INTER�5HE�RIDE�OF�A�
LIFE�TIME�WITH�MUTANT�CAMELS�
29������1&5&34�26&45�5HIS�IS�TRULY�
AN�EXCELLENT�PLATFORM�GAME�
29������505"-�8"3�5HE�BOARD�
GAME�3*4,�AS�REVIEWED�IN�"'�
29������(0-%&/�0-%*&4�(ALAGA
�
(ALAXIANS
�4PACE�INVADERS
�"STER��
IODS
�#ATTY���.ISSLE�$OMMAND�
29������%3"(0/�5*-&4�V����
.AHJONG�IS�A�ANCIENT�CHESE�GAME�WHERE�
YOU�MUST�REMOVE�COLOURED�TILES�
29������$0*/%301�"�'RUIT�.ACINE�
SIMULATOR�WITH�VARIOUS�GAMBLE�MODES�
2� �����$3";:�46&�"NOTHER�FIRST�
RATE�CUTE�SCHOOL�GIRL�PLATFORM�GAME��
29������&/4*(/*"�.":)&.�:OU�
PILOT�A�SHIP�AROUND�THROUGHT�A�SERIES�OF�
NARROW�CAVERNS��4EARCH�FOR�ESC�CONVICTS�
2� �����4."4)�57���5)&�3*1�0''�
4IMULAR�TO�THE�ORIGINAL�ARCADE�MACHINE��
8ITH�NEAT�GRAPGICS���SOUND�
29������".04�'36*5�."$)*/&�**�
"S�NEAR�AS�POSSIBLE�TO�THE�FRUIT�
MACHINE�FOUND�IN�1UBS���"RCADES��
29������%&4$&/%&3�*S�A�CLONE�OF�
THE�CLASSIC�ARCADE�GAME�5EMPEST�
COMPLETE�WITH�VECTORIZED�GRAPHICS��
09������*/536%&3�IS�A�.ULTI�LEVEL�
#ERSERK�CLONE�WHICH�FEATURES�SMOOTH�
GAMEPLAY
�GREAT�GRAPHICS���SOUND��
29������$"5"$0.#�VL���"�GRAPHICAL�
ADVENTURE�GAME�SET�ON�A�SMALL�ISLAND�IN�
THE�MIDDLE�OF�THE�LAND�OF�&9064*"��/&8�
29������*30/�$-"%4�	�.B
�6PDATE�TO�
THE�EXCELLENT�4TRATEGIC�8AR�(AME�	�
�
29������$0-044"-�$"7&�VL�0�*S�
VIRTUALLY�IDENTICAL�TO�THE�ORIGINAL�CLASSIC��
29������36..:�(RAPHICAL�CARD�(AME�
A X ������-&(&/%�0'� -05)*"/�
VL��� �IS�AN�ADVENTURE�GAME�IN�THE�
VEIN�OF�THE�6LTIMA�GAME�SERIES�
29������)6/$)#"$,�5HIS�IS�A�
CONVERSION�OF�THE�OLD�CLASSIC�GAME��
29������".04�$3*$,&5�&XCELLENT�
ARCADE�CRICKET�SIMULATOR�WITH�GRAPHICS��
29������%00%:�"�CROSS�BETWEEN�
#OUBLE�#OBBLE�� �.ANIC�MINOR�
29������#"55-&�$"34�**�(ET�BEHIND�
THE�WHEEL�OF�A�HEAVILY�ARMED�CAR�AS�YOU�RACE�
ROUND�COURSES���PLAYERS�WITH�THE�COMPUTER�LINK�
29������461&3�1"$,�."/����5HIS�IS�
THE�BEST�1ACK�MAN�TO�DATE�WITH�SUPER�
SMOOTH�SCROLLING���EXCELLENT�GRAPHICS��
09������%6"-�"���PLAYER�GAME�WHERE�
YOU�CONTROL�ARMOUREA�TANKS���ROCKETS��
29������5&53&/�IS�A���OR���PLAYER�
J5ETRIS�GAME�WRITTEN�IN�"MOS�� ��
PLAYER�GAME�IS�)EAD�TO�)EAD�
09������8"3�*S�A�SPACE�STRATEGY�
WAR�GAME
�IN�WHICH�YOU�CONTROL�A�
FLEET�OF�SPACE�CRAFT��4PACE�8AR�GAME�
29������(OLDEN�0LDIES�����$ROAK
�
&XCELLENT���OR���PLAYER�VERSION�OF�'ROGGER��
.OUTH.AN
�VERSION�OF�PACK.AN��j m

1 � �����&�5:1&�**�"STERIODS�SPACE�ADVENTURE�
	WHERE�YOU�JET�AROUND�COLLECTING�NEW�WEAPONS�
+9 ������40-*5"*3&�	,LONDIKE
�5HE�MOST�POPULAR�\ �
CARD�GAME�ON�THE�AMIGA��"N�EXCELLENT�VERSION�
29������/&*()#0634�"%7&/563&�	�
�5HIS�IS�
THE�BEST�GRAPHICAL�ADVENTURE�ON�THE�AMIGA�AT�THE���
PRESENT�TIME�� 8ITH�FULL�DIGITIZED�COLOUR�PICTURES�
WHERE�YOU�CAN�SELECT�OBJECT�FROM�THE�PICTURES��� 
�
PUT�THEM�IN�YOUR�CONTAINS�CONTROL�PANAL��&XCELLENT���
29������$:#&3/&5*9�%EFENDER�� �4TARGATE�STYLE� * �
SUPER�FAST�SCROLLING�SHOOT�EM�UP�GAME�� &XCELLENT���
29������"*3�53"''*$�$0/530-�:OU�HAVE�TO�TRY� \ �
��GUIDE�UPTO�����PLANES�IN�THIS�"IR1ORT�4IMULATOR��
29������306-&5&�30:"-�5HE�COMPLETE�GAME

29�$"��	�
�4PORTS
�'LAGS
�"NIMALS
�CARTOONS��
)UMOROUS
�9MAS
�+EWISH
�BORDERS
�)ALLOWEEN
�
VALENTINES
�EYES
�ALPHABETS
�HANDS
ZODIAC
CARS�
29�$"��	�
�.EN
�WOMAN�ILLUMINATED�"�TO�;
�ARROWS
�
STARS
EXPLOSIONS
�HUMOROUS
�CARTOONS
�POINTING�HANDS��
29�$"��	�
�'RUIT
�)ERBS
�.EAT
�"RROWS
�4PECIAL�0CASSIONS
�
7EGETABLES
�,ITCHEN6TENCILS
�$UPS
�(LASS
�"RT�%ECO
�#REAKFASTS��
09�$"��	�
�"RT�%ECO
�BABIES
�BOYS
�GIRLS
�LOTS�OF�
)UMOUROUS
�ILLUMINATED�"�TO�;
�SCROLLS
�SPECIAL�OCCASIONS�
29�$"��	�
�$HRISTMAS�1ACK�OVER�A�����TH�CENTURY�
FROM�FATHER�$HRISTMAS�TO�BORDERS�TO�TREES���BORDERS�
29�$"��	�
�.YTHOLOGICAL�.ONSTERS�AN�EXCELLENT�PACK�
OF�CREATURES�FROM�ALL�OVER�THE�WORLD��+APAN
�&UROPE

*NDIA
�/ORTH�"MERICA
�4"MERICA�ECT�
29�$"��	�
�+A<MJ=KG>L@=�EGKL�HGHMD9J�>DGO=JK��HDMK�
9JJ9F?=ELK
KADG@M=LL=K�>DGO=JK�AF�N9K=K��LQH=K=LLAF?�:GJ<=JK
�
29�7����8"-5�%*4/&:�q � �7����#&"53*9�1055&3

* ; � 2 K A . ) )
29�"5���,6/(0/�%�� 1REY�4COUT�HIP�IN�ATTACK�
$36*4&3�FIRES�TORPEDOES� 29������45"3�53&,���
WHILE�PASSING�BY�/$$������ 5/(�5HIS� GAME�IS�BY�
29�"5���&/5&313*$&4� 5ERRY�"��.E�*NTOSH��VL����
-EAVES�THE�4TAR�STATION� 29������5)&�65-5*."5&�
DOCK��/$$�����"�5HE� 45"3�53&,�	�
� (AME�BY�
CLASSIC�ORIGINAL�"NIM� 5OBIAS�3ICHTER��/OW�WITH�
j � � � h � h � &NGLISH�INSTRUCTIONS�

29������45"3�53&,�
5)&�/&95�(&/&3"5*0/�
5HIS�IS�THE�LATEST�QUIZ�GAME�
BASED�ON�THE�5)(� 	�

2 ������45"3�53&,�	�


29�"5���5)&�130#&�**�(AME�� �+IMBO�#ARBER��
"NIM��#3*%�0'�13&:� "MERICAN�VERSION��.B�
09�"5���-&"7*/(�
41"$&�0''*$&
�"NIM�
%0$,*/(
�"NIM�
"55"$,�.0%&
�#IRD�OF

29�"5���"1130"$)*/(�
7&44&-4
�"NIMATION
�
#INARY�'LIGHT�8IREFRAME�
+9 �"5���45"3�53&,�
'-&&5�."/&67&3�
/$$������'LY�OVER

09������45"3�53&,
(AME�BY�&RIC�(USTAFSON�
64�*NPORT��.B���	�


%&+"�76�40'58"3&�_����
"LL�DISKS�ARE�_�����EACH�WHICH�INCLUDES�THE�

1OSTAGE
�1ACKING�� �)ANDLING�COSTS�
+ 9 �-1���5�5&$%3"8�5HE�BEST�%RAWING�
PROGRAM�WITH�IT�S�FIELD
�RECOMMEND�#Y�1%�4OFT�
+ 9 �-1���9�45*5$)�$REATE�� �%ESIGN�PATTERNS�FOR�
USE�WITH�KNITTING��"NOTHER�PROGRAM�3EC��#Y�1%�4OFT�
+ 9 �-1���'03.6-"�0/&�5HE�BEST�'ORMULA�ONE�
MANAGMENT�GAME�ON�THE�"MIGA��#&45�4&--*/(�
+9 �-1���%*35:�$"4)�VL����)AS�BEEN�HAILED�AS�
THE�BEST�FRUIT�.ACHINE�4IMULATOR�AVAILIBLE�
+9�-1���108&35&95�5HIS�IS�A�VEIY�GOOD�8ORD�
1ROCESSOR��5HE�BEST�FEATURE�IS�A�BUIT�IN�SPELL�
CHECKER
�DISK�CONTAINS�FULL�INSTRUCTIONS�
+ 9 �-1����.034&�$04&�56503�*F�YOU�WANT�TO�
LEARN�.ORSE�CODE�THIS�PROGRAM�IS�A�MUST�
+ 9 �-1����%*45"/$&�&45*."503�5HIS�IS�AN�
AMATEUR�RADIO�UTILITY�WHICH�CALCULATE�DISTANCES�
29�-1����.0/&:�.0/*503�"�HOME�ACCOUNTS�
UTILITY�THAT�CAN�KEEP�TRACK�OF�UPTO���SEPARATE�BANK�
ACCOUNTS��&ASY�TO�USE��'ULL�*NSTRUCTIONS�
+9 �-1����&(0�"N�EXCELLENT�GAME�IN�WHICH�YOUR�LITTLE�
CHARACTER�MUST�ASSEMBLE�PICTURES�TO�COMPLETE�A�LEVEL�

�� �� + O X �-1����'".*-:�)*4503:�%"5"#"4&�V���
1LANES
�5HIS�IS�THE�MOST�ADDITIVE�GAMES� PHE �IMPROVED�VERSION�WITH�A�CONVERSION�PROGRAM�
WE�HAVE�PLAYED�HERE���PLAYER�ONLY��5RAIL�� FOR�PEOPLE�ARE�STILL�USING�THE�PREVIOUS�VERSION��
#LAZER
�$.#����$LASSIC��4CAMBLE�� q � �IP ����.0/&:�41*//&3�"�SOACE�TRADINA
29������%R�."3*0�"�4TRANGE�5ETRIS�
LIKE�GAME�WHERE�YOU�MOVE�COLOURED�
PILLS�DOWN�THE�SCREEN����IN�A�ROW�GO�S�
29������&5&3/"-�30.&�4TART�THE�
ROMAN�&MPIRE�FROM���#$��#UILD�FLEETS
�
ARMIES���SEND�THEM�INTO�BATTLE�
29������$-"44*$�(".&4����
%ONKEY�,ONG�"N�EXCELLENT�PLATFORM�
GAME�IN�WHICH�YOU�MUST�RESCUE�THE�
GIRL��'RANTIC�'REDDIE���.AD�#OMBER�
29����� */5&31*%�*N�THE�"RTIE�ICE�YOU�
CONTROL�A�TANK�ON�A�MISSION�TO�RESCUE�
HOSTAGES�IN�THIS�SUPERB�"MIGA�ORIGIONAL�
29������"%%".4�'".*-:�26*;�
%IGITIZED�GRAPHICS���SOUNDS�A�CROWD�PLEASER��
09������".*�.03*"�V����-OADS�OF�
NEW�FEATURES�LIKE�BETTER�GRAPHICS
�LARGER�
DUN�GONS��0N�SCREEN�UPDATES
�OVERVIEW�
OF�THE�DUNGON�S�MAP���-OADS�MORE�
09������,-",-3*4�:ES�ITS�ANOTHER�
EXCELLENT�5&53*4�VARIANT��/&8�7&34*0/�
09������461&3�$0.#"5�V����5HIS�
IS�A���PLAYER�(AUNTLET�5YPE�COMBAT�GAME�
09������$-"4)�0'�5)&�&.1*3&4�V����
4TRATEGICAL�8AR�(AME�#Y�5�"�4EAR�
FROM�4NOEBURY�S�WAR�(AMING�$LUB��
5HIS�IS�THE�SECOND���FINAL�VERSION� 	�
�
29������"$5�0'�8"3�4IMULAR�IN�
STYLE�TO�THE�CLASSIC�GAME�-ASER�4QUAD��
:OU�CONTROL�A�TEAM�OF�SPECIAL�TROOPS�
29������5"/,�"55"$,�5HIS�IS�A�����
PLAYER�VERSION�OF�THE�$LASSIC�$ARTRIDGE�GAME�
$OMBAT����+OYSTICKS�CAN�BE�USED�
29������3&4$6&�"N�ADICTIVE�SPACE�
SHIP�GAME�SIMULAR�TO�4CRAMPLE��
&XCELLENT�GRAPHICS���SOUND�

29�-1����.0/&:�41*//&3�"�SPACE�TRADING�
GAME�WITH�GOOD�GRAPHICS���EXCELLENT�GAMEPLAY��
+9 �-1����450$,�$0/530-�VL�0�5HIS�PROGRAM�
WAS�WRITTEN�WITH�USER�FRIENDLINESS�IN�MIND�
+9 �-1����*/70*$&�03%&3�."/"(&3�1RINT�
INVOICES�WITH�YOUR�OWN�LETTERHEADS��7�"�5�CATERED�FOR��
+ 9 �-1������6/%&345"/%*/(�".04���	�
�5HE�
UPDATE�TO�THE�MOST�POPULAR�1%�DISK�� 5HE�BEST�
)ELP�TO�LEARN�HOW�TO�USE�"MOS��4PECIAL�1RICE�_�����
29�-1����30054�"NOTHER�FAMILY�)ISTORY�PROGRAM�
BUT�DIFFERENT�FROM�'AMILY�)ISTORY�BECAUSE�OF�THE�'AMILY�
4HEET�OPTION�WHERE�MOST�OF�THE�DATA���NOTES�ORE�STORED��
29�-1����+&8&-4�"�5ETRIS�TYPE�GAME�WITH�JEWELS�
DROPPING�IN�VERTICAL�BLOCKS�OF�THREE��-IKE�%R�.ARIO�

501�%&.0�%*4,�$)"35
2��� 9������3&'-&9�� �-&26*%�	/&8�&/53:
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��������������������������������������5HIS�5ITLE�HAS�  �DISKS� `
	�]�������5HIS�TITLE�REQUIRES��.B�"MOUNT�OF�MEMORY� \
	9
��������������� 5HIS�DISK�� �5ITLE�WORKS�ON�8#�V������ *
	a
������5HIS�DISK�WILL�ONLY�WORK�ON�8#�7������.ACHINES� `

03%&3*/(�#:�1045� 1LEASE�TICK�THE�BOXES�TO�THE�LEFT�OF�THE� $0--&$5*/(�%*4,4� :OU�CAN�NOW�COLLECT�ANY�DISKS�AT�OUR�IF�
DISK�NUMBERS�WITH�A�COLOURED�PEN
�)I�-IGHTER�OR�JUST�OUTLINE�THE�DISK�	S
� /EW�OFFICE�ADDRESS�����%URHAM�3OAD
�6NIT��
�4OUTHEND�0N�4EA
� \ �
YOU�WANT�TO�ORDER��"FTER�SELECTING�YOUR�ORDER�PLEASE�FILL�IN�YOUR�1ERSONAL� &44&9
�44*��:%��0RDERS�ARE�QUICKER�IF�YOU�RING�IN�ADVANCE�� ��
DETAILS�ON�THE�ORDER�FORM�PROVIDED��$65�065�OR�1HOTOCOPY�THIS�ADVERT� &6301&"/�03%&34� 8HEN� ORDERING� FROM � W ITHIN� A�
AND�1OST�TO�THE�"DDRESS�ABOVE��)AND�WRITTEN�ORDERS�ARE�ALSO�ACEPTED�� &UROPEAN�COUNTRY�REMEMBER�THAT�THERE�IS�A�MIN�ORDER�OF���DISKS� J�
$HEQUES���1OSTAL�ORDERS�SHOULD�BE�MADE�PAYABLE�TO��1%�40'5�� *F�YOU� AND�ALL�ORDERS�SENT�BY�"*3."*-�'REE�OF�CHARGE��&UROCHEQUES�ARE� * �
HAVE�ORDERED�BEFORE�PLEASE�TICK�THE�"CCOUNT�/UMBER�BOX�OR�JUST�FILL�IN� ACEPTED�AND�YOUR�ORDER�WILL�BE�SENT�"IR.AIL�THE�SAME�DAY�� \ �
THE�"CCOUNT�NUMBER�ON�YOUR�PREVIOUS�INVOICE�� */5&3/"5*0/� 03%&34� "LL�ORDERS�ARE�SENT�BY�"IR�.AIL�� 1LEASE� \
5&-&1)0/&�03%&34� $REDIT�$ARD�ORDERS�CAN�BEACCEPTED� ADD���TOYOURORDER�STOTAL	.IN_����
�COVERANYPOSTAGECOSTS�� J�O?U?LEPH?E�??)OT6??URING?RMA?ORKIN??UR??H???M?BEDRAWN??9?05K????????
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����1AGESTREAM�'ONTS� 5HIS'ONT1ACKTOOKOVERL0MONTHSTO�
PRODUCE�� 5HE� ONLY� COMPREHENSIVE� SET� OF� FONTS� THAT� WORKS�
LAWLESSLY�ON�YOUR�"MIGA
�'ULLFILLING�YOUR�FONT�NEEDS�FROM�"�TO�;��
q �4PECIAL�1RICE��_������ &UROPE�S�-ARGEST�'ONT�4ET�
����"DOBE�5YPE���'ONTS� 5HESE�S�FONTS�WILL�WORK�WITH�1AAE��
TREAM�V�������1ROFESSIONAL�1AGE�V������ 4END�A�$��4�"�&TOR�A�
�� \�/ORMAL�%ISKS�V����	�
� COMPLETE�LIST�OR�JUST�RING�AND�ASK
$0.1-&5&� 5HE�$OMPLETE�'RED�'ISH�HAS�BEEN� PROFESSIONAL�
'3&%�'*4)� 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��
'3&%�'*4)� IS�A� COLLECTION� OF�"MIGA�(AMES
� 6TILITIES���.UCH�
.ORE��&ACH�DISK�IS�TOTALY�PACKED�WITH�PROGRAMS���� ����<
"LL�'RED�'ISH�DISKS�COME�WITH�FULL�INSTRUCTIONS�� �� �@@@@ *
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$"5"-0(6&�5IRED�OF�BORING�CATALOGUE�DISKS �(ET�THE�UNIQUE
�EASY�
%*4,4� TO�USE�%ATABASE�%ISKS��5HEY�CONTAINS�DETAILS�OF� �"�H� *�

OVER��
���� DISKS���ARE�ALL�AVAILABLE�DIRECTLY�FROM�STOCK�� "� \
MULTITUDE�OF�OPTIONS�INCLUDING�4EARCH���1RINT��$ONTAINS�DETAILS�\@@@
ON�'RED�'ISH
�5#"(
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5HE�"MIGA�$ODERSi�$LUB�NEWSLETTER�IS�A�NEAT�PIECE�OF�CODING�IN� ITSELF�� �BUT�
THEN
�YOU�D�EXPECT�THAT�FROM�A�DISK�MAGAZINE�DEDICATED�TO�PROGRAMMING��

T iS�BEEN�A�WHILE�SINCE� *� LAST�
TOOK�A� LOOK�AT�WHAT�DISK�
MAGAZINES�ARE�AVAILABLE
�SO�
HERE�GOES��5HE�QUALITY�OF�

WHATiS�ON�OFFER�VARIES�FROM�THE�
EXCELLENT�TO�THE�TRULY�DREADFUL�
	SOME�COMPLETE�TURKEYS�DIDNiT �
MAKE�IT�TO�THESE�PAGES�� �THE�
AUTHORS�WOULD�BE�TOO�EMBARRASSED
��
#Y�AND� LARGE
�YOU�NEED�TO�EXPECT�
SOME�RATHER� hCREATIVEi�GRAMMAR�AND�
SPELLING�ON�MANY�DISK�MAGS
� BUT�ON�
THE�OTHER�HAND�YOU�OFTEN�GET�A�GOOD�
SELECTION�OF�UTILITIES
�GAMES�AND�
EDITORIAL�COMMENT�	*iVE�EVEN�SEEN�
�? ;9 3 �, :ABB7 D�MENTIONED�A�COUPLE�
OF�TIMES� IN�THE�PAST�FEW�MONTHS
�SO�
AT� LEAST�THE�EDITORS�HAVE�SOME�TASTE�
WHEN� IT�COMES�TO� READING�MATERIAL
�

3IGHT
�ON�WITH�THE�SHOW���

�)%#���+ !./���(1�
5HIS�DISK�MAG�IS�AVAILABLE�ON�
SUBSCRIPTION�FROM�"MIGANUTS
� AND� IS�
EDITED�BY�.ARK�.EANY��"S�THE�TITLE�
SUGGESTS
� THIS� IS� A�TITLE�DEDICATED�TO�
THOSE�WHO�WANT�TO� PROGRAM�THE�
"MIGA�� 'URTHERMORE
� IT iS�FOR�THOSE�
WHO�WANT�TO�PROGRAM�THE�BEAST�IN�
ASSEMBLY�LANGUAGE
� RATHER�THAN�A�
HIGHER�LEVEL� LANGUAGE� LIKE�1ASCAL
� $�
OR�EVEN�".04�

-ET�ME�SAY�STRAIGHT�AWAY�THAT�THE�
LAST�TIME� *� TOUCHED�A� PIECE�OF�
ASSEMBLY�CODE�WAS�SEVERAL�YEARS�
AGO
� SO� *iM�A� LITTLE�OUT�OF�TOUCH�WITH�
THE� LATEST�DEVELOPMENTS�ON�THE�
"MIGA�� )OWEVER
� THE�CONTENTS� REALLY�
DO�SEEM�TO�BE�WRITTEN�BY�PEOPLE�WHO�
KNOW�WHAT�THEYiRE�TALKING�ABOUT��
5HERE�ARE� LETTERS�AND�TUTORIALS�� �THE�
ONE�ON�%ISK����WHICH� *� LOOKED�AT�IS�
ENTITLED� �$OLLISION�$HECKING�6SING�
THE� #LITTERk 
� AND�WAS�WRITTEN�BY�.ARK�
HIMSELF�� �AS�WELL� AS�SOURCE�CODE�AND�
OCCASIONAL� EXAMPLE�PROGRAMS�

5HE�WHOLE�THING�IS�CONTROLLED�
FROM�A�NEAT�AND�EASY�TO�USE�MENU�
	ALTHOUGH
� HORROR�OF�HORRORS
�THE�
MENUING�PROGRAM�WAS�APPARENTLY

WRITTEN� IN�$

� AND� PROVIDES�A�CONSTANT�
LISTING�OF�THE�DATE
� TIME�AND�MEMORY�
FREE�ON�THE�"MIGA�

*F�YOUiRE�A� hPROPELLER�HEADi� OF�ANY�
DESCRIPTION
�YOU�COULD�DO�FAR�WORSE�
FOR�YOURSELF�THAN�CHECKING�OUT�THE�
�? ;93� �A67DE�Q�� >G4�

7ALUE�FOR�MONEY������ ������������ � �� �

 %#%0�(����!//
� ;9 ;F3 >�� 557EE �IS�AN�OLD�FAVOURITE�TO�
THESE�PAGES
� ALTHOUGH�THE�MAIN�
MENU�SEEMS�TO�HAVE�UNDERGONE�A�BIT�
OF�A�CHANGE�SINCE� *� LAST� LOOKED�AT�IT��
*N�FACT
� THE�WHOLE�THING�HAS�
UNDERGONE�A�MINOR�OVERHALL�� �4TEVEN
�
THE�EDITOR
� HAS�OBVIOUSLY�GOT�HIMSELF�
A�DIGITISER
� FOR�A�START
� AND�ALL� ARTICLES�
ARE�NOW�ACCOMPANIED� BY�A�DIGITISED�
PICTURE�OF�THE�AUTHOR�	WHICH�MEANS

��99�/?A7193@�/?3�
;<C�/11<:=/;732�
0D�/�2757A7@32�
=71AB?3�<4�A63�
/BA6<?
���

THAT�WE�GET�TO�SEE�QUITE�A�FEW�PICS�OF�
4TEVEN
� SINCE�HE�HAS�WRITTEN�QUITE�A�
FEW�OF�THE� PIECES�HIMSELF
��5HERE�ARE�
ALSO� PLENTY�OF�PICTURES�TO� ILLUSTRATE�
ARTICLES�� �A�PIECE�ON�THE�OLD�5EXAS�
*NSTRUMENTS�5*�����COMPUTER
�FOR�
INSTANCE
� SHOWS�YOU�THE�COMPUTER�
ITSELF
�GAMES�CARTS
�CHIPS
� AND�MORE��
"RTICLES� ARE�PRESENTED� IN�THE�FORM�OF�
SCROLLING�TEXT�� �MOVE�THE�MOUSE�
FORWARDS�AND�BACKWARDS�TO�CONTROL�
THE�SPEED�OF�THE�TEXT
� CLICK�THE� LEFT�
MOUSE�BUTTON�TO�PAUSE� IT�� #UT�
THEREiS�NO�WAY�TO�SCROLL� BACK�UP�THE�
TEXT
� OTHER�THAN� RE�DISPLAYING� IT�

5HEREiS� PLENTY�TO� READ�ON�THE�FIRST�
OF�THE�TWO�DISKS�� AN�ELECTRONICS�
SECTION� INCLUDES�DETAILS�ON�HOW�TO�
BUILD�YOUR�OWN�SOUND� SAMPLER�AND�
VEHICLE� IMMOBILISER
� THERE�ARE�JOKES
�
REVIEWS�OF�"MIGA�MAGAZINES� 	�? ;93 �
,:ABB7 D�GETS�A�VERY�RESPECTABLE�
����

� A�DISCUSSION�OF�WHETHER�THE�
NEW�$HANNEL� ��57�STATION�WILL�CAUSE�
PROBLEMS�FOR�YOUR�"MIGA�AND� IOADS�OF�
OTHER�STUFF��5HE�SECOND�DISK�CONTAINS�
A� RANGE�OF�PROGRAMS� INCLUDING�
'A� ;;5=
�WHICH�SCOPS�YOUR�DISK�DRIVE�
CLICKING�ALL� THE�TIME
�A�TOUCH�TYPING�
TUTOR
�THE�ANTI�VIRUS�PROGRAM�'G=7 �
AND�VARIOUS�OTHERS�

"LL� IN� ALL
� � ;9 ;F3 >�� 557EE �REALLY�
HAS�GONE�FROM�STRENGTH�TO�STRENGTH�
OVER�ITS�TEN�ISSUE� LIFE��5HE�MAGAZINE�
COSTS�_�����FOR�EACH�TWO�DISK� ISSUE
�
COMES�OUT�ONCE�EVERY�THREE�MONTHS
�
AND� IS�AVAILABLE�FROM�4TEVEN� -ORD�AT�
��4TUBBING�#RINK
� )EBDEN� #RIDGE
�
8EST�:ORKSHIRE�)9���-3�� *TiS�WELL�
WORTH�CHECKING�OUT�

7ALUE�FOR�MONEY��������������� ���� ���

".*("."(
5HIS� IS� A�NEW�ONE�ON�ME���? ;93&39
�
EDITED�BY�1AUL� #�4TANLEY
� COMES�ON�
TWO�DISKS��5HE�FIRST�IS�THE

CONVENTIONAL� hEDITORIALi� DISK
� CALLED�
THE�3EADERiS�%ISK
�WHILE�THE�SECOND
� �THE�6SERiS�%ISK�� �BOOTS�UP�WITH�
8ORKBENCH�AND�CONTAINS� A�SELECTION�
OF�PROGRAMS�SUCH�AS�'A� ;;5= �	AGAIN

�
-:7�� ;D75 FA DK �& 3@397D

& 3@67 >/ DAA? �AND� LOADS�MORE�

5O�ACCESS�THE�FILES�ON�THE�
3EADERiS�%ISK�YOU�JUST�HIT�THE�
FUNCTION� KEY�OF�YOUR�CHOICE
�WHICH�
LOADS�UP�A�BOG�STANDARD�TEXT�VIEWER�� �
))&AD7��8HEN�YOUiRE�DONE
� &XIT�THE�
PROGRAM�AND�YOU�SHOULD�BE�TAKEN�
BACK�TO�THE�MAIN�SCREEN�� *� SAY�
hSHOULDi� BECAUSE�OCCASIONALLY
�
ALTHOUGH�THE�MAIN� SCREEN�WAS�
DISPLAYED
� HITTING�THE�FUNCTION� KEYS�
HAD�NO�EFFECT�� /O�DOUBT� *�WAS�DOING�
SOMETHING�WRONG
� BUT� IT�WOULD� BE�
GOOD� IF�THE�WHOLE�THING�WAS�JUST�A�
LITTLE�MORE� IDIOT�PROOF�

5HE�ACTUAL� EDITORIAL� QUALITY�IS�
GOOD
�WITH�AN�EDITORIAL
� A� REVIEW�OF�
& ;@ ;�( 88;57
� A� PIECE�ON�THE�NEW�
"MIGAS�AND�VARIOUS�OTHER�BITS�AND�
PIECES��5HERE� IS�ALSO�AN�ANIMATION�
AND�A�DEMO�AVAILABLE�AT�THE�TOUCH�OF�
A�FUNCTION� KEY�� �ALTHOUGH
� DUE�TO�
MEMORY�FRAGMENTATION
�YOU�MUST�
REBOOT�AFTER�VIEWING�EITHER�OF�THESE��
.Y�ONLY�REAL�COMPLAINT�ABOUT�THE�
EDITORIAL� CONTENT�IS�THAT�1AUI� STARTS
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%IGITAL�"CCESS�HAS�UNDERGONE�A�NUMBER�OF�CHANGES�OVER�ITS�PAST����ISSUES
�
INCLUDING�DIGITISED� ILLUSTRATIONS�AND�A�SLIGHTLY�DIFFERENT�FRONT�END
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"MIGA.AG�IS�A�TWO�DISK�OFFERING�CONSISTING�OF�A�FLOPPY�FULL�OF�INFO�AND� REVIEWS�
	THE�MAIN�MENU� IS�SHOWN�ABOVE

�AND�A�SECOND�DISK�CONTAINING�PROGRAMS

HIS� REVIEW�OF�!6:6�#33602�BY�TELLING�US�
THAT�HE�WAS�A�BETA�TESTER
� AND�SO� IS�
�QUITE�COMFORTABLEm� REVIEWING�THE�
PRODUCT�� &R����ACTUALLY
� A�BETA�TESTER�
POSSIBLY� ISN�T�THE� BEST�PERSON�TO�
REVIEW�A� PRODUCT
� SINCE�THEY�ARE�A�
LITTLE� LESS� LIKELY�TO�BE�TOTALLY� IMPARTIAL��
4TILL
� LETTING�THAT�PASS
� THE�OVERALL�
QUALITY�OF��964.!.4�IS�GOOD
�AND� *�
LOOK�FORWARD�TO�SEEING�THE�NEXT�
EDITION� IN� THE�NEAR�FUTURE�

�964.!.4�IS�AVAILABLE�BY�
SENDING�_�����TO�1AUL� #�4TANLEY�AT�
���� ,ESTEVEN�3OAD
� 4TAMFORD
�
-INCONSHIRE�1&���44�

7ALUE�FOR�MONEY�������������������� �� �

5)&�;*3$0/�."(
'52�-6>0;:�!.4�IS�A�BRAND� NEW�DISK�
MAG
�WHICH� HAS�APPARENTLY�TAKEN�
THREE�MONTHS�TO�WRITE�AND�COMPILE�� *T

SEEMS�THAT�THE�AUTHORS� HAVE�BEEN�
PRODUCING�UTILITY�COMPILATIONS
� DEMOS�
AND� THE� LIKE�FOR�SOME�TIME
� AND�
DECIDED�THAT�THEY�WANTED�TO�START�
PRODUCING�A�DISK�MAG�AS�WELL�

5HE�MENU�SYSTEM� IS�WRITTEN� IN�
".04
� AND� IS�QUITE�ELEGANT�� .OVE�
THE�CURSOR�TO�THE�TITLE�OF�THE�ARTICLE�� �
THE�HIGHLIGHT�MOVES�WITH�THE�CURSOR�� �
AND�CLICK�TO�GET�THE�FIRST�PAGE��5HEN�
USING�THE� UP��AND�DOWN�ARROWS�
ACTUALLY�SCROLLS�THROUGH�THE�PAGES
�
ALTHOUGH� THIS� ISNkT �DOCUMENTED�VERY�
CLEARLY�� *N� FACT
�THERE�ARE�TWO�PAGES�
TO�THE�MAIN�MENU�� �AGAIN
�THE�
SECOND�PAGE� IS�ACCESSED�WITH� THE�
UP�ARROW�KEY��5HIS� REALLY�ISNkT �CLEAR�
ENOUGH
� THOUGH�� � *� ALMOST�REVIEWED�
THE�MAG�WITHOUT�REALISING�ABOUT�ALL�
THE�OTHER�STUFF�

5HE�ARTICLES�ARE�WRITTEN� IN�A�
DEMO�CREW�MANNER�	THEN� AGAIN


THATkS� PARTLY�WHAT�THE�COLLECTION�OF�
PEOPLE� KNOWN�AS�;IRCON�SEEM�TO�BE
�
WITH� jCOOLk� NAMES� LIKE�(EARS
�4HOT
�
)AWK�AND�SO�ON
�AND�ARE�FAIRLY�JOKEY�
AND� .1�5;0	�5HERE� IS�CERTAINLY�TALENT�
THERE
� THOUGH
� AND�THE�CONTENTS�ARE�
VARIED�ENOUGH�TO�ENSURE�THAT�THEREkS�
LIKELY�TO�BE�SOMETHING�OF�INTEREST�TO�
MOST�PEOPLE�� 5HE�DISK� INCLUDES�A�FEW�
UTILITIES�WHICH� CAN�BE�ACCESSED�VIA�
THE�8ORKBENCH�AND
� UNLIKE�MOST�DISK�
MAGS
� THE�WHOLE�THING�CAN� BE� RUN�
FROM�AN�ALREADY��
BOOTED�"MIGA�

5HE�FIRST�EDITION�
OF�'52�-6>0;:�!.4�
IS� PUBLIC�DOMAIN
� TO�
ENCOURAGE� READERS
�
BUT�THE� NEXT�EDITION�
WILL�COST�_���:OU�
CAN�GET�MORE�
INFORMATION
� OR�
SUBMIT�ARTICLES
� TO�
THE�EDITOR
�(EARS
�
AT���� -OVE� -ANE
�(REAT�8YRLEY
�
8ALSALL
�8EST�.IDLANDS�84���/8�� *F�
YOU�WANT�A�COPY�OF�THE�FIRST�EDITION
�
DONkT�FORGET�TO�SEND� A�BLANK�DISK�AND�
A�STAMPED
� SELF�ADDRESSED� ENVELOPE�

7ALUE�FOR�MONEY�������������������� ���

".*(")0-*$4
*SSUE���OF�THE��964.5;660?�DISK�MAG�
OPENS�WITH�A�NEAT� LITTLE� INTRO�
	CANCELLABLE�WITH�THE� RIGHT�MOUSE�
BUTTON
� FOR�THOSE�WHOkVE�BEEN�
WAITING�HOURS�FOR�SOMETHING�ELSE�TO�
HAPPEN

� AND�THEN�PRESENTS�A�
STANDARD�LOOKING�MENU
� BROUGHT�TO�
YOU�COURTESY�OF�/ICO�'RANCOISk�
UBIQUITOUS�$>;4>.9�&2820@;>	

"MIGAHOIICS� IS�A�CLUB
� RATHER�THAN�
JUST�A�DISK�MAG
� AND�THE�CONTENTS�OF�
THE�DISK� REFLECT�THIS��5HERE� IS� LESS�
ACTUAL�EDITORIAL� ON�THE�DISK�THAN�ON�
SOME�OTHER�MAGS
� ALTHOUGH�THE�DISK�
ALSO�CONTAINS�SOME�PROGRAMMING�
TUTORIALS
� MUSIC
� A� PICTURE�GALLERY�AND

A�DRAWER�FULL� OF�jGOODIESk� � �INCLUDING�
SOMETHING�CALLED� jPINGk 
�WHICH�
MAKES�THE�CURSOR�BEHAVE�VERY�
STRANGELY� INDEED�UNTIL�YOU� REBOOT�THE�
"MIGA��5HEREkS� ALSO� AN�ANTI�VIRUS�
PROGRAM�WHICH� KICKS� IN�WHEN�YOU�
BOOT�WITH� THE�DISK
� ALTHOUGH� IT�
DOESN�T�BEHAVE�VERY�WELL�WITH� SOME�
MAKES�OF�HARD�DRIVE
� INCLUDING�THE�
3OC)ARD�DRIVE�WHICH� *� OWN�

"�MAJOR�PART�OF�THE�DISK� IS�THE�
"MIGAHOIICS�1%� LIBRARY��5HIS�CONTAINS�

A�WIDE� RANGE�OF�
999� SOFTWARE� IN�A�

NUMBER�OF�
CATEGORIES
� ALL�OF�IT�
AVAILABLE�FOR�FREE�� �
JUST�SEND�A�BLANK�
DISK�AND� RETURN�
POSTAGE�� 5HE�FACT�
THAT�"MIGAHOIICS� IS�A�
CLUB� IS�CLEAR�FROM�
THE�DOCUMENTATION
�
WHICH�SAYS
� l *F�*� AM�

UNABLE�TO�SUPPLY�THE�SOFTWARE�FROM�
MY�OWN�COLLECTION
� *�WILL� FORWARD�YOUR�
ORDER�ON� TO�THE�MEMBER�NEAREST�TO�
YOU�WHO�DOES�HAVE� IT�m

0THER�FEATURES� ARE�THE�STANDARD�
EDITORIAL
� A�SECTION�FOR�PEN�PALS
�
LETTERS� PAGES
� AND�A� PIECE�ON�%51�

5HE�AUTHOR
� ,EVIN�#RYAN
�DOESNkT�
GIVE�ANY�DETAILS�ON�MEMBERSHIP�OF�
"MIGAHOIICS�� )OWEVER
� *kM�SURE�THAT�
IF�YOUkRE� INTERESTED
� AND�YOU�SEND�
HIM�A�BLANK�DISK�AND�AN�4"&
�HEkLL�
SEND�YOU�A�SAMPLE�COPY�OF�THE�DISK�
MAG�AND�ANY�CLUB�DETAILS�� )IS�
ADDRESS� IS�"MIGAHOIICS
� ���8OLFE�
$RESCENT
�$HARLTON
� -ONDON�4&���54�

7ALUE�FOR�MONEY�������������������� ���

2&#� $',�*�$0-,2'#0
'52��6:.8��>;:@62>�IS�A�MAMMOTH�FOUR��
DISK�MAGAZINE
� DEDICATED�TO�FANS�OF�
&@.>�'>27��THE�57�SERIES
� '52�"2D@�
�2:2>.@6;:�AND�THE�FILMS�� &ACH�DISK�
IS� AUTO�BOOTING�AND�HAS�A�BASIC

�'52�-6>0;:�
5.?�.<<.>2:@8E�

@.72:�@5>22�9;:@5?�
H D �C>6@2� � � �

5HE�;IRCON�.AGkS�CONTENTS�ARE�VARIED�ENOUGH�FOR�THERE�TO�BE�SOMETHING�TO�
INTEREST�MOST�PEOPLE
�WITH�NUMEROUS�CHEATS
� HINTS
�AND�MAPS�FOR�GAMES

"MONG�THE�ASSORTED� jGOODIESk�ON�THE�"MIGAHOIICS�DISK�ARE�SOME�CUTE�
ANIMATIONS
� INCLUDING�THIS�ONE�OF�A�WORM�CRAWLING�BEHIND�A�MAGNIFYING�GLASS

".*("�4)011&3�o �*446&���� c �+"/6"3:� ����



MENU�SYSTEM�� �ACCORDING�TO�THE�
EDITORIAL
� THE�TEAM�HAS�HAD� PROBLEMS�
WITH� PROGRAMMERS�WHICH�MEANS�THAT�
AT�PRESENT�THEY�ARE�USING�A�SIMPLE�
FRONT�END��4TILL
� AS�EDITOR�4IMON�
1LUMBE�POINTS�OUT
� ITiS�THE�QUALITY�OF�
THE�ARTICLES�THAT�COUNTS�

(IVEN� THAT�*iM�PROBABLY�THE�ONLY�
COMPUTER�FAN�WHO� ISNiT �A�, F3 D �-D7= �
FANATIC
� *� APPROACHED� -:7� ;@3 >�
 DA@ F;7 D�WITH�SOME�TREPIDATION��5HERE�
ARE�FEW�THINGS�WORSE�THAN�A�
GATHERING�OF�ENTHUSIASTS� IN� A�SUBJECT�
THAT�YOUiRE�NOT�INTERESTED� IN
� BUT� *�
MUST�SAY�THAT�THIS�DISK�MAG�IS�WELL�
PUT�TOGETHER
� AND�HAS�A�WIDE� RANGE�
OF�ARTICLES�AND�GRAPHICS�

#ECAUSE�EACH�DISK� IS� AUTO��
BOOTING
�THEREiS�NO�PROBLEM�WITH�
CONSTANT�SWAPPING� IN�AND�OUT�OF�
DISKS�� )OWEVER
� IT�DOES�MEAN�THAT�
EVERY�TIME�YOU�WANT�TO�USE�ANOTHER�
DISK�YOU�MUST�SPEND� A�MINUTE�OR�TWO�
WAITING�FOR�YOUR�"MIGA�TO�REBOOT��0H
�
AND�THE� INTRO�ON�THE�FIRST�DISK�WON�T�
RUN�ON�SOME�MACHINES
� INCLUDING�
THOSE� RUNNING�,ICKSTART������OR�
THOSE�WITH� �.B�OF�CHIP�3".�� �WHICH

EFFECTIVELY�PRECLUDES� HUGE�SECTIONS�
OF�THE�"MIGA�COMMUNITY��$OME�ON
�
GUYS
� SORT�THIS�OUT�� �PLEASE�

5HE�CONTENTS�ARE�GENERALLY�VERY�
WELL�WRITTEN
� AND� INCLUDE�BOOK�AND�
MERCHANDISE� REVIEWS�� �WITH� PICTURES�
OF�SOME�OF�THE�OFFERINGS
� SUCH�AS�A�
COMMEMORATIVE�MUG�� �STORIES
�
REVIEWS�OF�FILMS
� EPISODE�GUIDES
�
GRAPHICS�FROM�5REKKIE�DEMOS�AND�
EVEN�SOME�MUSIC�

/O
� *�M�NOT�A�, F3 D �-D7=�FAN�� #UT�IF�
YOU�ARE�THEN�YOU� REALLY�DO�NEED�TO�
GET�HOLD�OF�-:7� ;@3 >�  DA@F;7 D�� *SSUE
�
�WHICH� *� REVIEWED
� RIVALS�MANY�
FANZINES�THAT�*�VE�SEEN�� �*�WOULDNiT�
BE�SURPRISED� IF�IT�STARTED�APPEARING�
ON� 'ORBIDDEN�1LANETiS�SHELVES� IN�THE�
NEAR�FUTURE�� 	4TARDATE����������
�TO�
BE�EXACT���


-:7� ;@3 >� DA@ F;7 D�IS�AVAILABLE�
FROM�A�FEW�1%�HOUSES
� OR�DIRECTLY�
FROM�THE�EDITOR
�4IMON�1LUMBE
� AT����
3OUSDON�(ROVE
�(REAT�#ARR
�
#IRMINGHAM� #����)/�� *T�COSTS�_��FOR�
THE�FOUR�DISKS�

7ALUE�FOR�MONEY������������������� ���

3$!.!�0+�#!0� %0
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�
CONNCCT
� AND�YOU�LL� 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����FOR�"MIGA�	�������� ����
�AND�THE� N
$HEAM�"MIGA�#ULLETIN�#OARD� 	������������
��"NOTHER�GOOD�OPTION� IS�JOINING�$*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�"MIGA�4HOPPER�MITERS�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�DONiT�WANT�TO�USE�A�BULLETIN�BOARD
�THE�OTHER�WAY�TO�GET�1%�SOFTWARE� IS�
FROM�A�1%�HOUSE��.ANY�ADVERTISE� IN�"MIGA�4HOPPER
� AND�YOUiLL�FIND�A�
COMPREHENSIVE� LIST�OF�NAMES�AND�ADDRESSES�AT�THE�END�OF�THIS�ARTICLE�� &XPECT�TO� ��
PAY�BETWEEN���P�AND�ABOUT�_�����PER�DISK� THERE�S�OFTEN�A�DISCOUNT� IF�YOU�BUY�IN�pb�
BULK
�TOO��"S�FOR�THE�DIFFERENCE�BETWEEN�THE�COMPANIES�WHICH�CHARGE���P�AND� �� ��
THOSE�WHICH�CHARGE�_������ �WELL
� TRY�BOTH�TYPES��5HERE�ARE�BRILLIANT
� TOTALLY�
PROFESSIONAL� 1%�HOUSES�WHICH�CHARGE�LESS�THAN�A�QUID
� AND�THERE�ARE�TOTALLY�
INCOMPETENT�	DIS
ORGANISATIONS�WHICH�CHARGE�MORE�THAN�TWICE�THAT�� � p�
J

��

��

G

�FE@:GNML�1GBM>= $LWYD�--����/1 -!�/H?M 8EST�:ORKS
����%ALE�7ALLEY�3OAD f������������ ��#RYANT�"VE 8'��99
)OLLYBROOK 4OUTHEND�ON�4EA f ������������
4OUTHAMPTON !>C:�2N &SSEX

�� )OLLINBROOK 44*��:% /H?MP:K>�"QIK>LLBHGL
�*,/�-! #EECH�)ILL d������������ 6NIT��
��1ENMYNYDD�3OAD 8IGAN�8/���4( ���#EAULEY�3OAD
1ENLAN f ������������ ->GMBK>�-! 4OUTHVILLE
4WANSEA ��A�)AG�)ILL� -ANE #RISTOL� #4���1:
4"����&) "LL>Q� HFINM>K�/RLM>FL 5APLOW d������������

����.IDDLE�$ROCKERFORD .AIDENHEAD
�G@EB:�-!) #ASILDON #ERKS�4-��0+) /H?MOBEE>
����3ANELAGH &SSEX , ������������ 6NIT��
�4TRATFIELD�1ARK
'ELIXTOWE 44����+" &LETTRA�"VENUE
4UFFOLK C ������������ .BO>K=>G>�-!) 8ATERLOOVILLE
*1����)6 ��A�4CHOOL�3OAD )ANTS�1��� �9/
b ������������ $>HK@>�0AHFILHG�/>KOB<>L 5ILEHURST d������������

$UCUMBER�)ALL� 'ARM 3EADING
�MBMM>K<ABIL $UCUMBER�-ANE #ERKSHIRE�3(���"/ /M:KMKHGB<L
$LIFFE�)OUSE &SSENDON 0������������ ��"RNOLD�%RIVE
1RIMROSE�4TREET )ERTS %ROYLSDEN
,EIGHLEY "-���+# 0>E>L<:G� HFINM>K�/>KOB<>L .ANCHESTER�.����3&
#%����// d������������� )ANDSWORTH�3OAD d�������������
f ������������ #LACKPOOL� ':���4#

& -1$ d����������� 2:EER�-!
 K:SR�'H>ZL 10�#09����� 10�#09���
����&FFINGHAM�4TREET -ONDON /><MHK��� 1ETERLEE
3OTHERHAM /���65 ����)OLLOW�8AY $O�%URHAM�43���/;
4OUTH�:ORKS W������������� $OWLEY d��������� ����
4����#- 0XFORD
d������������ +�/ A ������������ 2BKNL�#K>>�-!

��$HAIN� -ANE ���'ARRINGDON�3OAD
!>EMK:Q�-! /EWPORT />O>GM>>G��BM�/H?MP:K> 4WINDON
���#ODELWYDDAN�"VE *SLE�0F�8IGHT�1�����2" 10�#09��� 8ILTSHIRE�4/���"3
0LD�$OLWYN W������������ 8AKEFIELD d������������
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o �8HERE�POSSIBLE
� ALWAYS�TEST�ANY�
SOFTWARE�AND� HARDWARE� IN�THE�SHOP�
BEFORE�TAKING� IT�HOME
� TO�MAKE� SURE�
pTHAT�IT�WORKS� PROPERLY�
o �.AKE�SURE�YOU� HAVE�ALL� THE�
NECESSARY�LEADS
�MANUALS�OR�OTHER�
ACCESSORIES�YOU�NEED�
o �%ONkT�FORGET�TO� KEEP�YOUR�RECEIPT�

#6:*/(�#:�1)0/&
o �#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
�
o �$HECK�THE� PRICE�YOU�ARE�ASKED�TO�
PAY
� AND�MAKE�SURE�THAT� ITkS�THE�
SAME�AS�THE� PRICE�ADVERTISED�

o �$HECK�THAT�WHAT�YOU� ARE�ORDERING�
IS�ACTUALLY�IN� STOCK�
o �$HECK�WHEN�AND�HOW�THE�ARTICLE�
WILL� BE�DELIVERED
� AND�THAT�ANY�EXTRA�
CHARGES�ARE� AS�STATED�ON�THE�ADVERT�
o �.AKE�A� NOTE�OF�THE�DATE�AND�TIME�
WHEN�YOU�ORDER�THE� PRODUCT�

#6:*/(�#:�1045
"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� ITkS�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�

.",*/(�3&563/4
8HICHEVER�METHOD�YOU�BUY�BY
�YOU�
ARE�ENTITLED�TO� RETURN� A�PRODUCT�IF�IT�
FAILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�

��!&#!)�*'12�$-0�
+�'*�-0"#0� 37',%

�� .AKE�SURE�YOU�KNOW�EXACTLY�WHAT�YOU�WANT��%RAW�UP�A�CHECKLIST�OF�THE�
SPECIFICATIONS�YOU�ARE�LOOKING�FOR�AND�WHAT�YOU�WANT� IT�TO�BE�ABLE�TO�DO��
$HECK�WITH�THE�SUPPLIERS�THAT�THEIR�PRODUCT�MATCHES�YOUR�LIST

� �8ILL�THE�PRODUCT�YOU�HAVE� IN�MIND�WORK�WITH�YOUR�EXISTING�SET�UP
�AND�
ANYTHING�ELSE�YOU�ARE�PLANNING�TO�BUY 

� �$AN�YOU�SEE�A�DEMONSTRATION �.ANY�PRODUCTS�ARE�ON�DISPLAY�AT�COMPUTER�
SHOWS�AROUND�THE�COUNTRY�

� �"RE�THERE�ANY�HIDDEN�EXTRAS �%OES�IT �NEED��.B�TO�RUN
�OR�A�HARD�DISK 

� �8HAT�TECHNICAL�SUPPORT� IS�PROVIDED�BY�THE�SUPPLIER �%OES�THE�
MANUFACTURER�OFFER�AFTER�SALES�ADVICE �$HECK�BEFORE�YOU�BUY�

� �$HECK�THE�GUARANTEE�TERMS��)OW�LONG�IS�THE�FREE�WARRANTY �8HAT�DOES�IT�
OFFER 

� �%RAW�UP�A�LIS T�OF�THESE�DETAILS�AND�MAKE�THEM�A�CONDITION�OF�YOUR�ORDER�

� �$HECK�THE�PRICE�AND�DELIVERY�DETAILS�WHEN�YOU�ORDER
�AND�MAKE�A�NOTE�OF�
THEM�

� �/OTE�DOWN�WHEN�YOU�PLACED�THE�ORDER�AND�WHO�YOU�SPOKE�TO�

� � �8HEN� IT�ARRIVES
�CHECK�EVERYTHING�CAREFULLY
� IF�ANYTHING�IS�MISSING
�DONkT �
USE�THE�PRODUCT�AT�ALL�� �CONTACT�THE�SUPPLIER�� *F�IT�DOESNkT �WORK
�MAKE�THE�
OBVIOUS�CHECKS�SUCH�AS�THE�FUSE�� *F�IT �STILL�DOESNkT �WORK�DONkT �TRY�TO�FIX� IT�� �
CONTACT�THE�SUPPLIER�

o �5HE�GOODS�MUST�BE�OF�
jMERCHANTABLE�QUALITYk �
o �5HE�GOODS�MUST�BE� jAS�DESCRIBED��
o �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�
o �3ETURN�THEM�FOR�A� REFUND�
o �3ECEIVE�COMPENSATION� FOR�PART�OF�
THE�VALUE�
o �(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�

)08�50�1":
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�

(&55*/(�3&1"*34
"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�

#6:*/(�1%
&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�� $%

"%7&35*4&34�*/%&
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%IAMOND� $OMPUTER
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%IRECT�$OMPUTER�4UPPLIES� ��
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&UROPRESS�4OFTWARE � � � � � � � � �
&VESHAM� . IC RO S � � � � � � � � � � � ����� 
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(ASTEINER�5ECHNOLOGIES ���
(RAPEVINE� � � � � � � � � � � � � � � � � � � � � ��
(RAPHIC�" SSEM B LY � � � � � � � � � � ��
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� � �� �
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) OBBY TE � � � � � � � � � � � � � � � � � � � � � � ����� 
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)OME� #ASED� #USINESS ���
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*N D I� � � � � � � � � � � � � 
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,OSMOS�4OFTWARE � � � � � � � � � � � ���
-$ - � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
. A ILB Y TE � � � � � � � � � � � � � � � � � � � � � � ��
. E R LIN � � � � � � � � � � � � � � � � � � � � � � � � � ���
.+$� 4 UPP LIE S � � � � � � � � � � � � � � � ���
0MEGA�1RO JECTS� � � � � � � � � � � � � � ���
1%�4 O FT � � � � � � � � � � � � � � � � � � � � � � � ���
1HOEN IX � � � � � � � � � � � � � � � � � � � � � � �����
1HOENIX�4 ERV ICES � � � � � � � � � � � ��
1OWER�$OMPUTING��� �� � 
� � 
� � � 
� � �
4 ILICA �4 YS TEM S � � � � � � � � � � � � 
� � � 
� � �
4NAP� $OMPUTER�4UPP LIES��� ���
4 O FTS TO RE � � � � � � � � � � � � � � � � � � � � � � ��
4OFTWARE� %EMONS� � � � � � � � � � � �
4OFTWARE�&XPRESSIONS ���
4OUTH� -INES� 1% � � � � � � � � � � � � � � ���
4W ITCHSO FT� � � � � � � � � � � � � � � � � � � � ���
5RANSMEDIA�% ISTRIBUTION ���
5 RILOG IC � � � � � � � � � � � � � � � � � � � � � � � � � � 
� �
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8HITE� ,NIGHT�5ECHNOLOGY��� ��
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.OREAU
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�
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FOR����MONTHS��"LSO�SAMPLE�SERVICE��
.EMBERSHIP�_����$ONTACT�(AVIN�8YLIE
�
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"MIGA�/AVIGATION�$ONTACT�%AVE�5HOMAS�
�A
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� /EATH
�8�(LAMORGAN�� 1%
�
ADVICE
� EVEN�SMALL� REPAIRS�AND�SOCIAL�
EVENINGS��8EDS���� ��PM�� .EMBERSHIP�
_���PER�YEAR

"MIGA�/ETWORK�*NTERNATIONAL���MONTHLY�
CLUB�DISK
� REVIEWS
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1HIL�OR�4TEVE������%ENBY�%ALE�3D�&AST
�
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�8�:ORKS�8'���"&

"MIGA�1%�&XCHANGE�AT����4PA�3D
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� -ANCASHIRE
� 13���4-��$HANCE�TO�
EXCHANGE�1%
� SHAREWARE
� 'ISH�AND�5BAG�
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� ���
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$ONTACT�%�#ENSON
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1HILIP�-ISHMAN�h ����������������
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�
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�
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� FREE�
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�
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(ROUND�FLOOR�FUNCTION�SUITE
�5HE�$IVIC�
$ENTRE
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�
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�
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(ROUPS�-IST
����.ONMOUTH�4TREET
�#ATH�#"���#8��8E�RESERVE�THE�
RIGHT�TO�REFUSE�ENTRIES�

(ROUP�NAME����������������������

$ONTACT�NAME�������������������

$ONTACT�TELEPHONE�NUMBER�

$ONTACT�ADDRESS���������������

1LACE�OF�MEETINGS�

5IME�OF�MEETINGS��

5YPE�OF�ACTIVITIES�

.EMBERSHIP�FEE

�����;B#�1&�..#0�	�'113#����	�(�,3�07�����



1 / ! . � # . + 1 , /

INFO�SEND�4"&�TO�$HRIS�-ONGLEY
� ��#OWES�
-EA
�4HINEY�3OW
� )OUGHTON�-E�4PRING

5YNE�AND�8EAR

$LUB�'UTURA�"DVICE�TO�PROGRAMMERS�AND�
BEGINNERS��4END�4"&�FOR�INFO�TO�(�)OLLAND
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ENTHUSIASTS�.EMBERSHIP�COSTS�_���PER�
YEAR

%ARLINGTON�$OMMODORE�6SERS�$LUB�/EWS
�
DISCOUNTS
� CHEAP�1%
�ADVICE
� NEWSLETTER�
AND�MORE��"NNUAL�MEMBERSHIP�_��� 'OR�
FURTHER�INFO�CONTACT�4�8HEATLEY
� ��3UBY�4T
�
%ARLINGTON
�$OUNTY�%URHAM�%-��0&/

%ELUXE�$HEATS�%ISK�6SER�(ROUP�4TEVEN�
'REW�AT����$AMPDEN�(REEN
�4OLIHULL
�8EST�
.IDLANDS
� #����)(��4OFTWARE�ADVICE��
6PDATES�EVERY���MONTHS�� _��FOR�DISK�_��
FOR�UPDATES

&DINBURGH�"MIGA�(ROUP�.EMBERSHIP�_�
�
INCLUDES�FREE�ADVICE�AND�1%��$ONTACT�/EIL�
.C3EA
����,INGSKNOWE�3OAD�/ORTH
�
&DINBURGH�&)����%&�WITH�4"&

&NFIELD�"MIGA�CLUB�'OR� INFO�CONTACT�4EAN�
$LIFTON�b ���������������A�)OE�-ANE
�
&NFIELD
� .IDDX�.EET
� SWAP
� COMPETITIONS
�
HELPING�NEW�USERS�WITH� PROBLEMS

&NTERPRISE�1%� h'REEi�1%�IF�YOU�SUPPLY�
DISKS�AND�POSTAGE��.EMBERSHIP�_���PER�
YEAR
�_��PER�MONTH��5�.C-OUGHLIN
�����
#ARKING�3OAD
� &AST�)AM
� -ONDON�&���-#�
b �������������

&UREKA�1%�4MALL� LIBRARY�WITH�FRIENDLY�
SERVICE�� ��P�PER�DISK��$ONTACT�-IAM�"LLEN

��)ARTWELL�$LOSE
� /ORTHAMPTON�//���55

&XETER����# IT�6SER�(ROUP�"NDREW�%EELEY�
OR�1HIL�5REBY�AT���"�(LOUCESTERSHIRE�3D
�
&XWICK
� &XETER
� &9���&'��.EETING�EVERY�
8EDNESDAY��PM�� 1ROGRAMMING�_��PER�
ANNUM

(ALACTIK�1%�4WAPS�AND�SELLS�1%��$ONTACT�
&�/EWSOME
� ���$RUGAN�"VE
� ,LNMEL�#AY
�
$LWYD�--����%(��%EMOS
�MUSIC
� UTILITIES
�
GAMES
� ��P�FOR�CATALOGUE�DISK

('"�#ASIC�'ORUM�$ONTACT�+�'INDLAY�
b �������������OR�SEND�4"&�TO����
$HURCH�3D
� #RAUNSTON
� /R�%AVENTRY�
/ORTHANTS�//����)2�� 'REE�ADVICE�ON�
PROGRAMMING�IN�('"��"LSO�TUTORIAL�DISK�FOR�
SALE�� #EGINNERS�AND�ADVANCED� USERS�
WELCOME��'REE�MEMBERSHIP

(IBRALTAR�"MIGA�6SERS�$LUB�1%�LIBRARY
�
MONTHLY�NEWSLETTER
�DISK�MAGAZINE
�
COMPETITIONS
� REGULAR�MEETINGS�	IN�THE�
+OHN�.ACINTOSH�)ALL
�� .EMBERSHIP�FROM�
_��PER�YEAR��$ONTACT�%AVID�8INDER
� ��-IME�
5REE�-ODGE
�.ONTAGU�(ARDENS
�(IBRALTARb
�������������

(URU�.ASTERS�1%�DEMOS�ETC
�CONTACT�THE�
4HERIFF
� ����4HERBOURNE�3D
� #ANBURY
�
8OLVERHAMPTON
�87����&6�b ������
������

)AMPSHIRE�1%�$LUB�.IKE�(ALLIENNE�AT���
�
$ARLESS�$L
� 3OWNES
�(OSPORT
�)ANTS
�1����
�18�ON��������������1UBLIC�%OMAIN�
%ISKS�AT���P��$OMPETITIONS�ONCE�A�MONTH�

4END�AN�4"&�FOR�MORE� INFO�TO�THE�ABOVE�
ADDRESS��_���A�YEAR

)EREFORD�"MIGA�(ROUP�.EMBERSHIP�FREE
�
HELP
� EXCHANGE�OF�1%�AND�SHAREWARE�
-OTUS�5URBO���2UAD�1LAYER�$HAMPIONSHIP��
$ONTACT�+OHN�.ACDONALD
�"LMA�$OTTAGE
�
"LLENSMORE
� )EREFORD� )3���"5�b ������
�����

)ERMIT�$OMPUTER�$LUB�)ARDWARE�HELP�AND�
INFORMATION
� PROGRAM�SWAPPING��.EETINGS�
����PM
� .ONDAYS��.EMBERSHIP�_��PER�
TERM
� ��P�PER�NIGHT��$ONTACT�+OHN�
.AYNARD
� )ERMIT�$ENTRE
�4HENFIELD�3OAD
�
#RENTWOOD
� &SSEX�$.����"(�d������
������

)ORNESOFT�1%�0VER������"MIGA�1%�FROM�
��P�TO���P��4END�4"&�FOR�FREE�DISK�
CATALOGUE�� $ONTACT�$HRIS�)ORNE����
4TANWELL�$L
�8INCOBANK
�4HEFFIELD�4���1;

)54�	.ALTA
�'REE�MEMBERSHIP�� $ONTACT�,�
$ASSAR
� #LOCK���'LAT
���)�&�)AL�5MIEM
�
;EJTUN�;5/���.ALTA�W�������

)YNDBURN�"MIGA�6SERS�$LUB�5UITION
�
ADVICE
�1%
� AND�MORE��.EETS�.ONDAYS
�
�PM
�AT�THE�$ANINE�$LUB
�"CCRINGTON�	_��
ON�THE�DOOR
��$ONTACT�/IGEL� 3IGBY
���
#RECON�"VENUE
�0SWALDTWISTLE
� -ANCASHIRE�
##���24�#������������

*N�5OUCH�"MIGA�1ENPALS
� CONTACTS
� 1%
�
SWAPS�_�����PER�YEAR�� 'OR�MORE�
INFORMATION�CONTACT�1�"LLEN
������
������
� 10�#OX���
� -INGFIELD
�4URREY�3)��
�:+

*NDEPENDENT�$OMMODORE�1RODUCTS�6SERSi�
(ROUP�#IGGIN�)ILL�-IBRARY
�$HURCH�3D

#IGGIN�)ILL
� ,ENT��.EETS�MOST�5HURSDAYS�
FROM����������PM�� -ECTURES�AND�OPEN�
NIGHTS
�W�+OHN�#ICKERSTAFF�AFTER�����PM�
��������������"LSO� NATIONAL� NETWORK�OF�
USER�GROUPS��$ONTACT� INDIVIDUAL�GROUPS�FOR�
DETAILS�ON�ACTIVITIES
� COST
�MEETINGS�ETC��
"NDOVER�f �3�(EERE�������������
"NGLESEY�b �/�.ASSEY�������������
$OVENTRY�b �8�-IGHT�������������
%UBLIN���(�3EEVES�������������������
-EEDS�N �3�&YRE�������������
.ACCLESFIELD�d�1�3ICHARDSON������
�����
.ERSEYSIDE�o�(�5ITHERINGTON���������
����
.ID�5HAMES�d�.�)ATT������������
4�8ALES�*$16(�d� *� ,ELLY�������������
4OLENT�d�"�%IMMER�������������
4OUTHWEST�d�1�.ILES������������
4TEVENAGE�d�#�(RAINGER�������������
8ATFORD�b �#�3IGBY�������������
8�3IDING�d�,�.ORTON� ������������
8IGAN�A �#�$ASWELL������������

++$�"MIGA�CORRESPONDENCE�COURSE�_���PER�
YEAR��$ONTACT�10�#OX���
� )IGH�8YCOMBE
�
#UCKS�)1����6'��d������������

,ENT�:OUTH�$OMPUTER�(ROUP�$ONTACT�+IM�
'ANNING�d�������������/ORTH�:OUTH�
$ENTRE
� &SSELLA�3D
�"SHFORD
� ,ENT��
.EETINGS�AT�THE�/ORTH�:OUTH�$ENTRE
�
5HURSDAYS���� ���PM�COMPUTER�FAIR�VISITS
�
VIDEO�AND�%51�WORK
�MONTHLY�NEWSLETTER�
.EMBERSHIP���P�PER�MONTH

-OTHIAN�"MIGA�6SERS�(ROUP�$ONTACT�
"NDREW�.ACKIE�d����������������
#IRNIEHILL�"VE
� #ATHGATE
�8�-OTHIAN� &)���
�33�"DVICE�AND�HELP� IN�BUYING�HARDWARE
�
SOFTWARE�ETC
�GROUP�BUYING
�DEALERSi�
CIRCULARS�WELCOME��.EMBERSHIP�FREE

.ARITIME�"MIGA�$LUB�.ARITIME�COMPUTING
�
INTERACT�WITH�SEAFARERS�ASHORE�ON�"MIGAS��
$ONTACT�$%3�,�0SEI
�(/�4HIPS�3EFIT�
0FFICE
����3UE�DE� LA� #RETONNIERE
� ������
$HERBOURG
� 'RANCE
�N ������������

.ARKSMAN�	5ROJAN�1HAZER�USER�GROUP
�
$ONTACT�%AVID�(REEN
����5HICKET�%RIVE
�
.ALTBY
� 3OTHERHAM
� 4�:ORKSHIRE�4����-#�
1ROMOTES�USE�OF�THE�5ROJAN�1HAZER
�SWAPS�
1%�AND�OWN�PROGRAMS
� DISK�MAGAZINE

/� *RELAND�"MIGA�6SER�$ONTACT�4TEPHEN�
)AMER
� ���$REBILLY�3D
� #ALLYMENA
�$O�
"NTRIM� #5����%4�� %ISK�BASED�MAG�_�����
PER� ISSUE�� 'REE�1%
�4"&�FOR�FURTHER�INFO

/ORWICH�.ASKED�)EROS�4"&�FOR�INFO�� 'REE�
MEMBERSHIP�� $ONTACT�;ORRO
� ����"YLSHAM�
3D
�/ORWICH
� /ORFOLK�/3��3(�d������
������

1ENNINE�"MIGA�$LUB����4PENCER�4TREET
�
,EIGHLEY
�8EST�:ORKSHIRE�#%����#6�� 'REE�
MEMBERSHIP
� FREE�ADVICE�AND�A�NEWSLETTER��
$ONTACT�/EVILLE�"RMSTRONG�FOR�MORE� INFO�d�
�����������

1ERTH�AND�%ISTRICT�"MATEUR�$OMPUTER�
4OCIETY�'OR�FURTHER� INFORMATION�CONTACT�
"LASTAIR�.AC1HERSON� ����(LASGOW�3D
�
1ERTH�� .EETINGS�THIRD�5UESDAY�IN�EVERY�
MONTH
��PM�� (ENERAL�ADVICE
� TALKS
�"MIGA�
1%�� .EMBERSHIP�_��OR�FREE�FOR�UNDER���S

1ETE�S�1%�1%�FROM�ONLY�_��PER�DISK��4END�
��P�FOR�DISK�CATALOGUE�TO�1ETER�(ARRETT
�
$HESTNUT�$OTTAGE
�8HITE�-ION�3OAD
�
"MERSHAM
�#UCKS�)1���+3

1UBLIC�%OMAIN�&XCHANGE�%EMOS
�MUSIC
�
UTILITIES
� ANIMATION��"NNUAL� FEE�_��$ONTACT�
%�.C-EISH
� ���5AUNTON�"VE
� -EIGH
� -ANCS�
8/�� �15

1UBLIC�%OMAIN�6SER�(ROUP�4WAPS�1%
�
PROVIDES�ADVICE��4"&�TO����0XFORD�3D
�
(UILDFORD
� 4URREY

16(�$ONTACT�4�+ACKSON���������������
8HITEBEAM�$OTTAGE
�5RERHYNGYLL

$OWBRIDGE
� 4�(LAMORGAN�$HEAP�1%�LIBRARY
�
SWAP�HINTS
� REVIEWS
� ARTICLES�ETC��4END�AN�
4"&�FOR�FURTHER�DETAILS

3EDBURN�$OMPUTER�6SER�(ROUP�$ONTACT�
1AUL�"RMSTRONG�H �����������
� ���
)IGHFIELD�4T
� ,ILWINNING
�"YRSHIRE�,"���
�#/��.EETINGS�AT�THE�3EDBURN�$OMMUNITY�
$ENTRE
�%ICKSON�%RIVE
� *RVINE��(ROUP�MEETS�
EVERY�SECOND�8EDNESDAY�FROM���"UG���
�
������ �����PM��)ELP
� IDEAS
�1%�AND�
SHAREWARE
�GRAPHICS�AND�BUSINESS��
.EMBERSHIP���P�PER�MEETING��_�� PER�YEAR

3YE�$OMPUTER�$LUB�4WAP�MEET�AT�THE�
3YE�$OMMUNITY�$ENTRE�� 'OR� INFO�CONTACT�
0LIVER�$AMPION
� ���5HE�.INT
� 3YE
� &�
4USSEX�5/����%1�d������������

4ERIOUS�"MIGA�6SERS�.EMBERSHIP�_�
�_��
ADMISSION��$ONTACT�+�,UCAK�FOR�MORE��d�
������������� 'ORTNIGHTLY�MEETINGS�����c
���AT�THE�)IGH�$ROMPTON�$ONSERVATIVE�
$LUB

4HIELDSOFT�1%�AT�8ILMAR�-ODGE
� ���
$HURTON�3D
�3HYL
�$-WYD�--����/#��8RITE�
FOR�MORE� INFORMATION��#ASIC�PROGRAMMING�
HELP��"DVICE�ON�THE�$-*�AND�".04�� %ISKS�
FROM�ONLY���P�TO���P�� .EMBERSHIP�FREE�� �
�����������

4HERLOCK�1%�2UARTERLY�DISK�MAG
� HELP�AND�
ADVICE�FOR�BEGINNERS�� ��P�PER�DISK��"�
%OYLE
����.ILTON�4TREET
�8ARRENPOINT
�$O�
%OWN
� /� *RELAND

4HROPSHIRE�"MIGA�-INK�"DVICE
�MONTHLY�
DISK�MAG
�1%�_���PER�YEAR�FEE�� $ONTACT�/�
$OCKAYNE
� �� %ODMOOR�(RANGE
�3ANDLAY
�
5ELFORD
�4HROPSHIRE�5'���"8�b ������
������

4LIM�"GNUS�����#ROCKS�%RIVE
�/ORTH�
$HEAM
�4UTTON
�4URREY�4.���68��(ROUP�
MEETS�THE� LAST�5HURSDAY�OF�EVERY�MONTH��
1%�LIBRARY
� ##4
�ADVICE�FROM�"MIGA�
EXPERTS��$ONTACT�1HILIP�8ORREL�

4OFTWARE�$ITY�4WAPPING
�COMPETITIONS
�
CLUB�MAGAZINE��.EMBERSHIP�_���$ONTACT�/�
3ICHARDS
���)OLLIS�$LOSE
�.ANOR�&STATE�
'ARM
�3AWMARSH
� 3OTHERHAM
�4�:ORKS�
4����-9�OR�A ������������

4OFTWARE�&XCHANGE�$LUB�'REE�HELP�AND�
ADVICE��$ONTACT�.ICHAEL� -ACEY
� 'ERNiS

1OST�0FFICE
� &NNISCORTHY
�$OUNTY�8EXFORD
�
3EPUBLIC�OF�*RELAND

4OFTWARE�&XCHANGE�4ERVICE����#OURNVILLE�
-ANE
�4TIRCHLEY
� #IRMINGHAM
�8EST�
.IDLANDS�#����+:�� 'OR�MORE� INFO�d
.ICHAEL�1UN�������������

4OUTH����#IMONTHLY�MAG�AND�DISK
� ALSO�
1%� LIBRARY�� 4"&�FOR�MORE� INFO��_���PER�
YEAR��$ONTACT�#RUCE
�10�#OX���
�
4OUTHAMPTON�4����"6

4OUTHEND�5EAM�.USIC
� 1%�� 'REE�
MEMBERSHIP��$ONTACT�4COTTY
� ���1RINCE�
"VENUE
�4OUTHEND�ON�4EA
� &SSEX�44���//�
N ������������

�OUTHPORT�"MIGA�6SERS�"DVICE
� FRIENDLY�
EVENINGS�.ONDAYS�AT��PM�� /O�CHARGE
�
DISCOUNTS�FROM� LOCAL� STORE�� 'OR� INFO�
CONTACT�.ICHAEL�.ITCHAM
� ��&ASDALE�
%RIVE
�"INSDALE
�4OUTHPORT
�.ERSYSIDE�b �
����������

4OUTH�8ALES�$LUB�/EWSLETTER
�1%� LIBRARY
�
FREE�NEWSLETTER
�PROGRAMS
�HELP�AND�
ADVICE�� 'OR�MORE� INFO�CONTACT�%�"LLEN����
8EST�"VENUE
�5RECENYDD
�$AERPHILLY�$'��
�4'

4TEEL�1%
�CHEATS
� IDEAS
�MUSIC
� ART
�
PROGRAMMING
�HARDWARE�MODS�� 'REE�
MEMBERSHIP�	POSTAL� ONLY
��$ONTACT�+AMES�
8HITEHEAD
� ���.IDDLE�$LIFFE
� %RIVE�
$ROWEDGE
�4HEFFIELD�4����)#

5WILIGHT�"DVICE�ON� HARDWARE�AND�
SOFTWARE
'RED�'ISH�1%�� 'REE�MEMBERSHIP
�
DISKS���P�EACH��$ONTACT����.AVIS�$OURT
�
3AVENS�$LOSE
� -ONDON�/8���#)

6NIQUE�4TYLES�%EREK�AT����.ONTGOMERY�
3D
� )IGHBROOMS
�5UNBRIDGE�8ELLS
� ,ENTd�
������������� #Y�POST�ONLY�� 'OR�"MIGA�
ARTISTS
� PROGRAMMERS�MUSICIANS�� 'REE�
MEMBERSHIP

7IDEO�AND�$OMPUTING�4OCIETY�$ONTACT�
#ERYL�)UGHES
� /ASHVILLE
� ���(LYNDERI

%YFED�4"����&9�d������������

7IDEO�7ISUALS�&XCLUSIVELY�FOR�VIDEO�
PRODUCERS
�1%�LIBRARY
�GENLOCKING
�
DIGITISING
� QUARTERLY�DISK�MAGAZINE��
.EMBERSHIP�_���PER�YEAR��$ONTACT�$HRIS�
#ROWN
���-AVENDER�$LOSE
�8ITHAM
� &SSEX�
$.���:(

8ARDRAY�)ERN�$ONSORTIUM�6SER�GROUP�OF�
USER�GROUPS�FOR�"MIGA�AND�POSSIBLY�
OTHERS�� .EMBERSHIP�FEES�TO�BE�DISCUSSED�
AND� INCURRED��1%� LIBRARY�TO�BE�SET�UP��"LSO�
)ERN�CONNECTION�� �WORLDWIDE�CONTACTS�
WANTED�� 4"&�AND�DISK�TO�8ARD$ON� INFO

	"4
�8ARREN�)ARDY
����4TOCKFIELD�"VE
�
'ENHAM
� /EWCASTLE�UPON�5YNE�/&���%9

8ARPDRIVE�)ELP�LINE
�1%�LIBRARY
� BI�MONTHLY�
DISK�MAG
�FREE�DRINKS
� COMPETITIONS�AND�
INFOSHEET��_���PER�YEAR��$ONTACT�#�4CALES�
����#URTON�"VE
� #ALBY
�%ONCASTER�%/��
�##�@ ������������

8$414"��)ELP�AVAILABLE��1%�DISK�OF�YOUR�
CHOICE�AND�NEWSLETTER�EVERY�MONTH�� 1%�AT�
_���.EMBERSHIP�_���� 'OR�FURTHER�INFO�
CONTACT�"�+AMIESON�W������������

8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%

LIBRARY
� EQUIPMENT� LOAN�� L0 P TO JO IN 
���P�
TO�GET� IN��.EETINGS�AT�THE�.EMORIAL� )ALL
�
8REXHAM�EVERY�5HURSDAY
� ����PM��$ONTACT�
1AUL� &VANS
���'FORDD� &LFED
�3HOSNESI
�
8REXHAM
� $LWYD�--����-6

:OUR�"MIGA�$LUB�)ELPLINES
� 1%
�SOCIAL�
EVENINGS
� CLASSES
� CLUB�MAG�� 'EE��_��
�
FAMILY�_����$ONTACT�1�)IGGINS�� ������
��������5HE�0LD�$HAPEL
�$HURCH�3D
�
$ATSFIELD� #ATTLE
�4USSEX�5/����%1

;YMURGY�(ENERAL�"MIGA�COMPUTING�� 'REE�
MEMBERSHIP�� 'OR�FURTHER�INFO�CONTACT�"�
$ARR
����4EWLKIRK�3D
� *PSWICH
�4UFFOLK�*1��
�+#�? ������������

".*("�4)011&3�m �%//1!���� m �+"/6"3:���� � � � � T �+



).�%"���(&�"'�P �).�%"���(&�"'� P �).�%"���(&�"'�P �).�%"���(&�"'� P �).�%"���(&�"'� P �).�%"���(&�"'
8ELCOME�TO�THE�"MIGA�4HOPPER�#UYERkS�(UIDE
�YOUR�REGULAR�GUIDE�TO�WHATkS�
HOT�AND�WHATkS�NOT�IN�THE�"MIGA�MARKET�PLACE�� * T kS�DESIGNED�AS�A�SIMPLE�TO��
USE�YET�COMPREHENSIVE�GUIDE�WHICH�WILL�HELP�YOU�TO�MAKE�THE�RIGHT�BUYING�
DECISIONS��5HE�#UYERkS�(UIDE�WILL� RUN�EACH�AND�EVERY�MONTH�AND�AS�NEW�
PRODUCTS�ARE� RELEASED�AND�OTHERS�DISCONTINUED
�WEkLL�BE�UPDATING�IT

ACCORDINGLY��5HIS�MONTH�WE�BRING�YOU�WHAT� IS�POSSIBLY�THE�MOST�
COMPREHENSIVE�GUIDE�TO�SOFTWARE�FOR�THE�"MIGA�OWNER�WHICH� IS�ALL�AVAILABLE� IN�
THE�PUBLIC�DOMAIN�� *T�MAY�NOT�INCLUDE�EACH�AND�EVERY�1%�PRODUCT�EVER�
PRODUCED�FOR�THE�"MIGA�	THAT�WOULD�TAKE�UP�VIRTUALLY�THE�WHOLE�OF�"MIGA�
4HOPPED

� BUT� REST�ASSURED�THAT�ALL� THE�MAJOR�TITLES�ARE�HERE�

!42(-$22�2.%36 1$
1ROGRAM -IBRARY %ISK 5YPE *SSUE 3ATING
5EXT1LUS���� 1%4OFT 7��� 8ORD�PROCESSOR � � � � �
5EXT&NGINE���� %IGTTZ ��� 8ORD�PROCESSOR �� � � �
8ORD8RIGHT 1%4OFT 7�� 8ORD�PROCESSOR �� � � � �
";4PEIL %IGITZ 6TL��� 4PELL�CHECKER �� � � � �
1OWER4NAP 'RED�'ISH ��� (RAB�SCREEN�TEXT�AS�"4$**�FILE � � � � � �
6&DIT "MIGA/UTS ���� 5EXT�EDITOR � � � � �
"MIGA'OX 0FFICE�$HOICE 6��� $OMBINE�TEXT�WITH�GRAPHICS � ��
"MI�#ASE�1RO�� "MIGA/UTS � 1OWERFUL�DATABASE � � � � �
-INER�'RED�'ISH ��� *DEAS�PROCESSOR�LIKE�'LOW �� � � � �
/EW135 %IGITZ ��� 1RINTER�DRIVERS�FOR�1AGE4TREAM �� � � � �
1AGE4TREAM'ONTS %IGITZ ��� 'ONTS�FOR�1AGE4TREAM �� � � � � �
&ASY#ANKER (54 )OME� )OME�FINANCE�PROGRAM �� � � � �
)OME)ELP (54 )OMEL $OMPUTERISED�GROCERY�LISTS �� � � � �
��.AN (54 )OME� *NVENTORY�LIS T�MANAGEMENT �� � � ��
.ULTI1LOT 'RED�'ISH ��� %ATA�GRAPHING�PROGRAM �
1OWER�1LANNER %EJA�7U -ICENSEWARE %IARY�TELEPHONE�BOOK �� � � �
1OWER�#ASE %EJA�7U -ICENSEWARE %ATABASE �� � � � � �
$RUISEWORD 1%�.AJIK � 8ORD�PROCESSOR �� ��
"MI$ASH 14�4OFT 7��� )OME�ACCOUNTS �� � � �
)OME�.ANAGER 1%�4OFT 7��� 1ERSONAL�ORGANISER �� � � � � �
8ORD�1OWER %EJA�7U -ICENSEWARE 4PELL�CHECKER �� � � � �
8#ASE "NGLIA�1% 6���� 1OP�UP�8ORBENCH�DATABASE �� ��
1OWER5EXT %EJA�7U -ICENSEWARE 8ORD�PROCESSOR ��
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"�(ENE "MIGA/UTS ��� (ENEOLOGY�PROGRAM � � � � �
$OMMAND�$0. ��#IT ��� $-*�COMMANDS�IN�3". � � � �
.ESSY4*%�� 1%4OFT 7��� "CCESS�1$�DISKS�WITH�EASE �� � � � � �
&LEMENTS 'RED�'ISH ��� 1ERIODIC�TABLE�OF�ELEMENTS �� � � � �
$ASS���� 'RED�'ISH ��� .AKE�YOUR�OWN�CASSETTE�COVERS �� � � �
#ADGER 'RED�'ISH ��� &VENT�SCHEDULER �� � � �
4CHOOL�5IME5ABLE "MIGA/UTS ���� (ENERATE�SCHOOL�TIMETABLES � � � �
"RQ $*9�%OWNLOAD � *MPROVED�SYSTEM�REQUESTERS � � � � � �
-$�������'ONTS /#4 -��� 'ONTS�FOR�4TAR�PRINTERS � � � � �
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#UT&XCHANGE 'RED�'ISH ��� 3EVERSE�MOUSE�BUTTONS � � � � �
%EAF-AB 'RED�'ISH ��� 4IGN�LANGUAGE�UTILITY � � � �
18,EYS 'RED�'ISH ��� .ANIPULATE�WINDOWS�WITH�HOTKEYS � � � �
*NPUT-OCK 'RED�'ISH ��� 5URN�OFF�MOUSE�AND�KEYBOARD � � � � �
3UN.E "MIGA/UTS ���� 3UN�PROGRAMS�FROM�MENU � � � � � �
)ARD�%RIVE�4PECIAL (54 � $OLLECTION�OF�HARD�DRIVE�UTILS � � � � � �
4CREEN.0% 5#"( �� .ODIFY�SCREENS�AND�WINDOWS � � � �
8ORDS�� "MIGA/UTS � 4OLVE�ANAGRAMS � � � �
$LOCK5ICK 5#"( �� ����LIKE�CLOCK�MOUSE�POINTER � � � � �
'ILE4EARCH 'RED�'ISH ��� 'IND�FILES�ON�A�HARD�DISK �� � � �
'ORMAT���� 'RED�'ISH ��� 3EPLACEMENT�DISK�FORMATTER �� � � � � �
1OWER1ACKER�6TILS 'RED�'ISH ��� 6TILITIES�FOR�1OWER1ACKER �� � � �
-ABEL.AKER 'RED�'ISH ��� $REATE�DISK�LABELS �� � � �
5OOLS%EAMON 'RED�'ISH ��� 3UN�PROGRAMS�FOR�����5OOLS�MENU �� � � � �
'ILER 'RED�'ISH ��� 4*%�CLONE�FOR�8ORKBENCH���� �� � � � �
"81�'RED�'ISH ��� "NIMATE�8#����CLOCK�POINTER� �� � � � �
3.#4HIFT 'RED�'ISH ��� 4ELECT�MULTIPLE�ICONS �� � � � �
4MART�*CON 'RED�'ISH ��� *CONIFIES�WINDOWS ��� � � � �
'LASH�%ISK (54 6TILS� %ISK�OPTIMIZER �� � � � �
4NAP���� 'RED�'ISH ��� (RAB�SCREEN�TEXT�INTO�CLIPBOARD �� � � � �
4YSLNFO 'RED�'ISH ��� 4YSTEM�INFORMATION�PROGRAM �� � � � � �
.,4-ENS 'RED�'ISH ��� .AGNIFY�AREA�OF�SCREEN �� � � �
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5RACK�%ISPLAY (54 6TILSL 4HOWS�POSITION�OF�DRIVE�HEADS ��
'AST%ISKLL (54 6 TILS L %ISK�OPTIMIZER �� � � �
'ILE.ASTER (54 6TILSL #INARY�FILE�EDITOR �� � � � � �
%LSK4PEED (54 6 TILS L %ISK�DRIVE�BENCHMARK�PROGRAM �� � � � �
'ORMATTER (54 6TILSL 3EPLACEMENT�DISK�FORMATTER �� � � �
4ET/O$LICK (54 6 TILS L 5URN�OFF�ANNOYING�DRIVE�CLICK �� � � �
%EV3EN (54 6TILSL 3ENAME�DEVICES�INCLUDING�%'0 �� � � � �
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��R R � �&" ��,!())�+�S �",,.����� S �#�'.�+2�����



-ABEL�1RINT 'RED� 'ISH ��� %ISK� LABEL�PRINTER �� �����
#ANNER 5#"� �� 1RINT�HUGE�BANNERS �� � � � �
"VAIL�.EM 'RED� 'ISH ��� (RAPHICAL�MEMORY�MONITOR �� � � �
%$OPY "MIGA/UTS ��� %ISK�COPIER �� � � � �
.ESSY%04 /#4 6��� 3EAD�AND�WRITE�1$�DISKS �
.ASTER�7IRUS�,ILLER "MIGA/UTS ��� 7IRUS�KILLER � � � � �
*MPLODER 'RED� 'ISH ��� 'ILE�COMPRESSOR � � � �
"35. ��#IT ���� 4YSTEM�MONITOR � � � � � �
'ILE�AND�)%�MANAGEMENT 1%�4OFT 7��� )ARD�DRIVE�UTILITIES �� � � � � �
4ID�� ��#IT � %IRECTORY�UTILITY �� � � � � �
'ILE� AND�)%�MANAGEMENT�� 1%�4OFT 7��� .ORE�HARD�DRIVE�UTILITIES �� � � �
0UTLINE�FONTS (EORGE�5HOMPSON � 'OR�1RO1AGE�AND�1AGESTREAM �� � � � � �
&LECTRONIC�BABY�BOOK 1%�4OFT 7��� 3ECORD�YOUR�BABY�S�DETAILS �� � � � �
"STRO��� 1%�4OFT 7��� "STROLOGY�PROGRAM �� � �� �� ��
5OUCH�TYPING�TUTOR /#4 $-6�� 5EACH�YOURSELF�TOUCH�TYPING �� ��� ����
.AGNETIC�1AGES 1%�4OFT 7��� $REATE�YOUR�OWN�DISK�MAGAZINE �� � � � � �
)".�3ADIO "ARDVARK�1% � )".�RADIO�UTILITIES �� � � � �
.EGA4TATION 'IVE�4TAR�1% 6��� .ORE�$-*�COMMANDS �� � �� �
$�$OMMANDS 1%�4OFT 7��� &VEN�MORE�$-*�COMMANDS �� � � �
.ORSE�5UTOR %EJA�7U -��� 5EACH�YOURSEIF�.ORSE�$ODE �� � � � � �
.INIX�%EMO 1%�4OFT 7��� %EMO�OF�6NIX�LIKE�04 �� � � � � �
1RINTER�%RIVERS 1%�4OFT 7��� 4TAR�AND�$ANON�PRINTER�DRIVERS �� � � � � �
*CON�.ANIA 1%�4OFT 7��� -OTS�O F�NEW�ICONS �� � �
"NTI�7IRUS 4OFT�&XPRESSION 6��� ,ILL�THOSE�VIRUSES �� � � � � �
$(�'ONTS 1%�4OFT 7��� -OTS�O F�$OMPUGRAPHIC�FONTS �� � �� ����
9�4TITCH %EJA�7U -ICENSEWARE 1ICS�TO �KNITTING�PATTERNS �� � � � �
%ISTANCE %EJA�7U -ICENSEWARE )".� RADIO�UTILITY �� � � � �
.AIN�&VENT 4OFT�&XPRESSION 6��� &VENT�SCHEDULER �� � � � �
%ISK�.ANAGER�� 7ARIOUS � %ISK�CATALOGUING�PROGRAM �� � � � �
7$3�5APE�'ILER 'RED�'ISH ��� 0RGANISE�YOUR�VIDEO�COLLECTION ��
"NI.AN 'RED�'ISH ��� 7OICE�CONTROL�YOUR�"MIGA �� � � �
%ISK.ATE 'RED�'ISH ��� %ISK�COPIER �� � � � � �
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SOMETHING�TO�WRITE�
HOME�ABOUT
�AND�NO�
MISTAKE��$ERTAINLY�

THE�MOST�EXCITING�ARRIVAL�ON�THE�
"MIGA�SCENE�THIS�YEAR
� I T kS�PROBABLY�
THE�BEST�THING�TO�HAVE�HAPPENED�
SINCE�THE�"MIGAkS� LAUNCH��"ND�YOU�
SHOULD�HAVE�SEEN�HOW�QUICKLY�THEY�
WERE�SELLING�AT�THE�'UTURE�
&NTERTAINMENT�4HOW�

5HANKS�TO�(ORDON� )ARWOOD�
$OMPUTERS
�WE�HAVE�_����WORTH�OF�
SALIVA�INDUCING�COMPETITION�PRIZE� UP�
FOR�GRABS�

)AVE�A�GO�AT�THE�THREE�QUESTIONS�
IN�THE�PANEL
�JO T�YOUR�ANSWERS�ALONG�
WITH�YOUR�NAME�AND�ADDRESS�ON�THE�
BACK�OF�A�POSTCARD
� AND�SEND� IT�TO��

5HE�����TH�DAY�OF�$HRISTMAS�
�964.�&5;<<2>�
���.ONMOUTH�4TREET�
#ATH� #"���%-�

5HE�CLOSING�DATE� IS�+ANUARY���� 0NLY�
ONE�ENTRY�PER�HOUSEHOLD
� PLEASE�

2&#� !&�**#,%#
26&45*0/� �
8HATkS�THE�NAME�OF�THE�NEW�GRAPHICS�
MODE�WITH�OVER����
����COLOURS 
A
� )".
B
� &XTRA�#RITE�)".
C
� )".��

26&45*0/��
)OW�MUCH�MEMORY�COMES�AS�
STANDARD�WITH�THE�"���� 
A
� �.B
B
��.B
C
� �.B

26&45*0/��
0N�THE�FIRST�DAY�OF�$HRISTMAS
�WHAT�
DID�MY�TRUE� LOVE�GIVE�TO �ME 
A
�"�PARTRIDGE� IN�A�PEAR�TREE
B
�"N�"����
C
�"� j%EAR�+OHNk� LETTER
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5HE�"������ �THE�NEWEST�"MIGA�AROUND

� 0 # � 7 - 3 � � � 5 ', , # 0 � � (
8E�HAVE�TWO�LOTS�OF�COMPETITION� RESULTS�TO�ANNOUNCE�THIS�ISSUE�BECAUSE
�
ER
�WE�FORGOT�TO�ANNOUNCE�SOME�OF�THEM� LAST�MONTH��5HE�WINNERS�OF�
0CTOBERkS�"NODYNE�"CCOUNTANCY����/OT��COMPO�ARE��%OMINIC�$LANCY�OF�
%UNGARVAN
�$�.ILLAR�OF�%UMFRIES
�"3�(REENWAY�OF�'AREHAM
�4TEVEN�-EE�OF�
$RAWLEY
�+UAN�"RQUILLOS�OF�4PAIN
�.IKE�$AREY�OF�"BERLADY
�3+�$OLE�OF�
#RISTOL
�.ARTIN�#EACH�OF�8ATERLOOVILLE
�(-)�/EWTON�OF�-AVERSTOCK�AND�1�
$ARR�OF�/AILSWORTH��5HE�WINNERS�OF�/OVEMBER�S�3ACEY�$HASEY�)EART�COMPO�
ARE��(ARY�-EACH�OF�-EEDS�AND� *�#ROTHERSTON�OF�4TRATFORD��5HE� RUNNERS�UP�ARE��
/�-IGHTBODY�OF�-INDFIELD�AND�%1�%AVIES�OF�#IRMINGHAM��$ONGRATULATIONS�TO�
EACH�AND�EVERY�ONE�OF�YOU�� �YOUR�PRIZES�ARE�ON�THEIR�RESPECTIVE�WAYS�

*/ � /&95�.0/5) �4 � '"(�1"$,&%� *446&
o �0UR�DEFINITIVE� PRINTERS� ROUND�UP�� +EFF�8ALKER�AND�+ASON�
)OLBORN�EXAMINE�THE� HARDCOPY�OPTIONS� AVAILABLE�TO�YOU
�
INCLUDING� LASERS
� BUBBLEJETS�AND� DOT�MATRIX�PRINTERS�

o �%O� *T�:OURSELF�HARDWARE� REPAIRS��8ILF�3EES� PIN�POINTS�THE�
MOST�COMMON� HARDWARE� PROBLEMS� AND� SHOWS�YOU� HOW�TO�
SOLVE�THEM�WITHOUT� INCURRING�HEAVY� REPAIR�BILLS�

o �5OBY�4IMPSON�TAKES� AN� IN�DEPTH� LOOK�AT�THE� NEW�"MIGAS�
AND�8ORKBENCH� ���"RE�THEY�SIGNIFICANTLY�MORE� POWERFUL� THAN�
THEIR�PREDECESSORS �"ND� DO�YOU� REALLY�NEED�TO� UPGRADE 
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