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5HIS�MONTH�WE�TELL�YOU�YOUR�RIGHTS� AND�WHAT�TO�
WATCH� OUT�FOR�WHEN�GETTING�YOUR�EQUIPMENT� REPAIRED

2D@CDQ�!CR� ��
5HE�PLACE�TO� LOOK�FOR�HARDWARE�AND�SOFTWARE�
BARGAINS��8ANT�TO�PLACE�AN�AD �"�FIVER�TO�YOU� +OHN

#�0QNFQ@LLHMF� ��
*TjS�TIME�TO�COMBINE�OUR�ADDRESS�BOOK�CODE�WITH�
SOME� INTERFACE�CODE�TO�PRODUCE�A�WORKING�PROGRAM

!CU@MBDC�0QNFQ@LLHMF� ��
)OW�TO� USE�ABSTRACT�DATA�TYPE�TECHNIQUES�TO� KEEP�
TRACK�OF�YOUR�PROGRAMSj� SYSTEM� RESOURCES

5RDQ�'QNTOR� ��
(ET�IN�CONTACT�WITH� LIKE�MINDED�"MIGA�USERS

"@BJ�)RRTDR� ��
%ETAILS�OF�ALL�THE� PREVIOUS�"MIGA�4HOPPERS��
CONTENTS�� �TURN� HERE� IF�YOUjRE�MISSING�THE�FULL� SET

#NLLTMHB@SHNMR� ��
"�BEGINNERSj�GUIDE�CONTAINING�ALL� THE� INFORMATION�
YOU�NEED�TO�GET�HOOKED�UP�AND� LOGGED�ON

&HKD�4Q@MREDQR� ��
)OW�TO�GET�YOUR�"MIGA�SPEAKING�TO�OTHER�TYPES�OF�
MACHINES�AND�EXCHANGE� IMPORTANT�DATA�WITH�THEM

3@ED�RGNOOHMF� ���
%AMNED�FINE�ADVICE�FOR�ENSURING�YOU�GET�A�FAIR�DEAL�
WHEN�BUYING�PRODUCTS�BY�MAIL� ORDER

3TARBQHOSHNMR� ��
4AVE�YOURSELF�SOME�MONEY� AS�WELL� AS�EFFORT� BY�
TAKING�OUT�A�SUBSCRIPTION�� 'ULL�DETAILS� INSIDE
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'IND�OUT�WHICH� IS�THE�BEST�COLOUR�HAND�
SCANNER�PACKAGE�FOR�YOU� IN�OUR�REVIEW�
ROUND�UP�1-64�WE�TAKE�A�LOOK�AT�THE�
MORE�UP�MARKET�&PSON�(5������COLOUR�
FLATBED�SCANNER�AND�COMPARE�THE�ABILITIES�
OF�ALL�THE�"MIGA�COMPATIBLE�SOFTWARE�
PACKAGES�AVAILABLE�FOR�IT

!2DWW� ���

.DWS�-NMSG� ���
'IND�OUT�WHAT�WEjVE�GOT� IN�STORE�FOR�YOU�NEXT� AND
EE� IF�YOU�WON� ISSUE���jS�COMPETITION

F L �
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5HIS�MONTH�S� PRIZE� IS�_����WORTH�OF�FULL�COLOUR�
FLATBED�SCANNER�FROM� &PSON��"LL�YOU� HAVE�TO�DO� IS�
ANSWER�THE�THREE�RIDICULOUSLY�EASY�QUESTIONS

-EARN� HOW�TO�CONTROL� 7IRUS�$HECKER�FROM�YOUR�OWN�
SCRIPTS�WITH�THIS�FLEXIBLE�AND�EASY�TO�USE� LANGUAGE

0QNCTBS�KNB@SNQ� ���
:OUR�GUIDE�TO�THE�BEST�IN� SOFTWARE� COMPLETE�WITH�
SUPPLIER�INFORMATION�AND� REVIEW�REFERENCES

.6K

0TAKHB�$NL@HM�7NQKC� ���
5HE� LATEST�BATCH�OF�LOW�COST�AND�NO�COST�SOFTWARE�
INCLUDES�A�PROGRAM�TO� INFEST�YOUR�8ORKBENCH�
SCREEN�WITH�COCKROACHES�	��� �&D
� A�SELECTION�OF�
COLOUR�ICONS� AND�AN�ASTRONOMY�PROGRAM
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*/ % *� % IRE C T � .A IL� IS� O RIG IN A L� AND� VE RY � EXC ITING ��
#E FO RE � YOU � BUY� M A IL� O RD E R � YOU � M U S T� F IR S T � BE�
C O N F ID E N T� TH A T � YOU � W IL L � RE CE IV E � TH E � P RO D U C T �
YOU jVE� O RD E RE D � AND� TH A T � THE � SU P P LIE R� S T I L L � BE�
TH E RE � IN � TH E �FU TU RE � SHOULD � YOU� NEED� THEM �

" �M A IL� O RD E R� PURCHASE � F RO M � */ % *� IS� A� SAFE� AND�
SECURE� DECIS ION� AND� HE RE jS�WHY�
*/ % *� IS� A� W HO LLY � OWNED � SUBSID IA RY � O F � A� PUB LIC �
COM PANY � NOW � IN� I T j S� TE N TH � YEA R� O F �T RA D IN G � AND�
SPEC IA LIS ING � IN � TH E � SUPP LY � O F � C O M P U TE R � P RO D d
UCTS�

8 I TH � A� TU RN O V E R � A PP ROACH ING � _��� M ILLIO N � PER�
ANNUM � W E � HAVE� TH E � RE SOU RCES � AND � TH E � P U R d
CHAS IN G � P O W E R � TO � O F FE R � YOU � TH E � B E S T� DEA LS �
DE LIVE R� TH EM � N EX T� DAY� NA TIO NW IDE � AND� ALWAYS�
BE�A ROUND �WHEN �YOU � NEED� US�
5 H E � */ % * � SALES� TE AM � HAVE � BEEN � T RA IN E D � TO
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� � ������ 1ROCESSOR� � � 1$.$*"�4LOT��� � �.#�$HIP� 3".��� � ����� *NT�
JIT� "" �$HIPSET�� � #UILT�IN�57�MODULATOR� JFC� "LPHA�NUMERIC�KEYPAD�
�� ���.ONTHS�AT�HOME�MAINTENANCE�
'3&&
� � 8 ORDWORTH�"("JJE� 1RINT�.ANAGER�� � %ELUXE�1AINT�*7�"("�JJE� 0SCAI
� � %ENNIS�5HE�.ENACE�"("
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".*("� �����4%
� � /IGEL�.ANSELLS�8ORLD�$HAMPIONSHIP�3ACING�
�IT� 5ROLLS
� � "MIGA�$HALLENGE�1ACK
1"$, � */$-6%&4 ��� � *NTERNATIONAL�4PORTS�$HALLENGE
� � 1ARADROID����,C�$OOL�$ROC�5WINS�GC� *NDIANAPOLIS����
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_������� ��.ONTHLY
PAYMENTS�O F � � � � � � �]������f�]��)
5OTAL� *NTEREST
'REE�1RICE� ���������]������

	��NORMAL�DELIVERY�
CHARGE


� �4UBJECT�TO �4TATUS
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1RICE� INCLUDES�STANC�
_��DELIVERY�CHARJ
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_�������O R�FROM �_��������PER�M ON TH
�	$REDIT�PRICE�BASED�ON����MONTHLY�PAYMENTS�"13�������
5OTAL� REPAYMENT�_�������AND����DAY�DEFERRED�PAYMENTS�


�.B�AND� ����.B�)ARD�%ISK�UPGRADES�AVAILABLE�ON�ANY�"������6PGRADE�DOES�NOT�INVALIDATE�YOUR�8ANG�OR�*$-�WARRANTY�ON�"�����AND�)ARD�%ISKS��1HON

0 '' *$ *" - �" � ����)% �4:45&.4
5HE�"MIGA� �����SUPPLIED� BY� *NDI� % IRECT�.AIL� NOW� INCLUDES� THE� OFFICI�
$OMMODORE� INSTALLATION� DISK�AND� HARD� DRIVE� UTILITY�MANUAL�� *NDI�ARE� P�
BE� AN� OFFICIAL� SUPPLIER� O F�"MIGA� ����� )ARD� %RIVE� SYSTEMS� THAT� INCL�
OFFICIAL�SOFTWARE�DOCUMENTATION�AND�ON���SITE�WARRANTY�

( E N E RA L� IN FO RM A T IO N � RE G A RD IN G � P R O D U C T � IS�
AVAILAB LE � F RO M � O U R � SALES� TEAM � H OW EVE R� TE CH d
N IC A L� S U P P O R T � IS� A LW AYS � ON � HAND � SH OU LD � YOU
NEED�ASSISTANCE�

" LL� P RICES �Q UO TED � A RE � INC LUS IVE �O F �7 " 5 �
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�" FTE R �DEPOS IT�PAID
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*/ % *� A RE � N OW � AB LE � TO � O FFE R� C OM P E TIT IV E � C RE D IT �
FA C I L I T IE S � ON � A LL� O RD E RS � O V E R � _����� " L L � C RE D IT �
FA C I LIT IE S � A RE � S U B JE C T� TO � S TA TUS � AND � APP LICAN TS �
M US T�BE�O V E R�THE �AGE�O F � *���
* F � YOU � W OU LD � LIK E � A� Q U O TE � S IM P LY � CA LL� O U R � O U R �
SALES� LIN E � W H E RE � ACCEP TANCE � CAN� N O RM A LLY � BE �
N O TIF IE D � W ITH IN � TH E � HOU R�� 8 E � A RE � ALSO� ABLE � TO �
O FFE R� $ RE D IT � *NSURANCE � TO � COVE R� REPAYM EN TS � IN�
TH E �E VEN T�O F �SICKNESS�O R �U NEM P LO YM EN T�

*T�S�HERE���5HE�NEW�"MIGA���������
5HE�/&8�"MIGA���������� FEATURES�A� &$������PROCESSOR�
RUNNING�AT�AN� INCREDIBLE� ��.HZ� AND� UPGRADABLE� AT�A� LATER�
DATE�TO�A�FASTER�PROCESSOR��5HE����������HAS�A�POWERFUL���
.B� OF���� �� BIT� 3".� EXPANDABLE� TO� ��� .B� USING� INDUSTRY�
STANDARD� ��� �� BIT�4IMMS� MODULE�� *N� LINE�WITH� THE� "MIGA�
'LAGSHIP� ��������� THE� ��������� FEATURES� THE� NEW�"("�
GRAPHICS�CHIPSET�GIVING�YOU� A�MASSIVE� PALLET�OF� �����MILLION�
COLOURS��"�RANGE�OF�HARD�DRIVE�OPTIONS�ARE�AVAILABLE�FROM����
������.B�AND�INCLUDES�A�4$4*�OPTION�

������������.B�)%�*/%*�13*$&�_������
0THER�%RIVE�0PTIONS
����������.B�)%� I D �13*$&� _�������
������������.B�)%�	P �OA

1HONE�FAR�PRIM � H S

������
" �FULL� RANGE�OF�APPROVED�UPGRADES�ARE�AVAILABLE�FOR�THE�
���������INCLUDING�ADDITIONAL�MEMORY�MODULES�HARD�DRId
VES�1$�BRIDGE�BOARDS�'16jS�	������ ������
AND�THE������
BIT�0PAL�7ISION�GRAPHICS�AND�VIDEO�SYSTEM�
*/%*�(3"1)*$4�1"$,�	'3&&�8 *5)�"--�"�����4�
1%� $���LIGHT�(RAPHIC�6TILITIES�3AY�5RACING�AND�3ENDERING�PACKAGE�
PRE�LOADED�ON�TO�YOUR�)ARD�%RIVE
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" LL� P RO D U C TS � A RE � G U A RA N TE E D � FO R � ��� M O N TH S �
4OME�P RODUC TS �CA RRY � A� ���M ON TH S �A T� HOM E � SE Rd
V ICE� AND � RE P A IR � GUA RAN TEE � 	W HE RE � IND ICA TED 
�� *N�
TH E � UN LIKE LY � E VEN T� TH A T � ANY� P RO D U C T� PURCHASED �
F RO M � */ % *� A RRIVE S � A T� Y O U R� HOM E � FAU LTY � WE� W ILL�
CO LLE C T� F RO M � YO U R� H OM E � AND� REP LACE � THE � P RO D d
U C T�C OM P LE TE LY � FRE E �O F �CHARGE�

" S � P A R T � O F � O U R � P O L IC Y � O F � C O N T IN U A L� P R O D U C T �
D E VE LO PM EN T� AND� RE F IN EM E N T� W E � RE SE RVE � THE �
R I G H T � TO � CH A N GE � S P E C IF IC A T IO N S � O F � P RO D U C TS �
AD VE RT IS E D �� 1 LEASE� C O N F IRM � C U R RE N T � SPEC IF ICA d
TIO NS �A T� THE � T IM E �O F �O RDE RING �

1RICES�ARE�VALID�FOR�MONTH�OF�PUBLICATION�ONLY�

5 & - �� ����� ���� ���� '"9 �� ����� ���� �

TA KE � Y O U R� O RD E R�W ITH � THE � U TM O S T� CA RE � AND� E FFId
C IE N C Y � " L L � S TO C K � O FFE RE D � FO R � SA LE � IS� H E LD � IN �
S TOCK� C E N TRA LLY � A T� O U R � G ROUP �W A RE � HOUSE� COM d
P LE X � AND � IS� A V A ILA B LE � F O R � N E X T � DAY � D E LIV E RY  �
D IRE C T � TO � YO U R�HOM E � O R �BUSINESS�� * F �A T�ANY� T IM E �
WE� A RE � O U T � O F � S TO CK � Y O U R � M ONEY � W IL L� N O T � BE �
BANKED� U N TIL� THE � P RO D U C T� IS� AVA ILAB LE � 	A � P O IN T�
W O R TH � CHECK ING �SHOU LD � YOU � BE� TEM P TE D � TO � P U R d
CHASE�E LSEW HERE 


"���� ��4%�" �SINGLE�DRIVE�"MIGA�FO R�THOSE�OF�YOU� REQUIRING�A�BASIC�"����AT�A�VE�
PETITIVE�PRICE�
1"$, �*/$-6%&4 ��"����SINGLE�DRIVE�BUILT�IN�57�MODULATOR� *� .B�MEMORY��
.ONTHS�AT�HOME�SERVICE

Y�����
"����&1*$�1"$, �	���.B�)% 
� 1"$, �*/ $ -6 R�?$ �
"����) ARD �% ISKS�	��.B
�� � *� .B�. EM ORY �	 � &PIC�� � 3OME� .YTH���
1URSUIT�)E� "MIGA�5EXT�� � %ELUXE�1AINT�***� ���.ONTHS�AT�HOME�SERVICE�

_ J Z c $ � _ � � � �
*/% *�"����"$$&4403:�1"$,
u� .ICROSWITCHED�+OYSTICK�) � -OCKABLE�%ISK�#OX� %ISK�8ALLET�u � ���#LANK�
,ICK�0FF���� � 1IPEMANIA� 4PACE�"CE�� � 1OPULOUS� ;APSAC�"����$ARRY�$
u� ;APPO�5���4HIRT�

_ � � �� �

5)& �8 *-% �5)& �8 & *3% �" / % �5)& �8 *$ ,&% �"���� IS�
AN� IDEAL�STARTER�PACK�CONTAINING�A�CONSID�� ��
ERED�MIX�O F�SOFTWARE�MAKING�THE�MOST�O F� - 0 8 � - 0 8 �
THE�"MIGAS�CAPABILITIES�� 13*$&4
1"$, �$0/ 5" */ 4 �
�� "��� �4 INGLE �% RIVE �
JFC� # U ILT �IN �5 7 �. O D U LA TO R �
SFC� *� .B�. EM O RY
w� 1USHOVER��( RA N D P RIX
w� 4 ILLY �1 U TTY ��% E LUXE �1 A IN T� ***�
S_� .OUSE�AND�.ANUALS

������

/ &8 �. 0/ *503 �3"/(&
5)&�/&8�%6"-�4:/$������.ONITORS�
HAVE� BEEN� SPECIALLY� DESIGNED� FOR� THE�
/EW�"MIGA� �����AND� ����� COMPUTERS��
#OTH� MONITORS� FEATURE� BUILT� �� IN� STEREO�
SPEAKERS�

�����.ONITOR�_������
���INCH�SCREEN�SIZE��������MM�DOT�MATRIX

�����.ONITOR�_��� ���
���INCH�SCREEN�SIZE��������MM�DOT�MATRIX

1ARNET�"DAPTOR�FO R�$$
$ONNECT�A�$%57�PLAYER�TO �ANY�"MIGA�AND�ACC�
O F� $%� �� 30.�SOFTWARE�5HE� 1ARNET� INTERFACE�
WILL� A LLOW � THE� "MIGA� $%57� TO � BE� USED� AS� ��
DRIVE�WITHE�ANY�"MIGA�AND�W ILL�GIVE�ANY�"MIGA�
TO �THE�VAST�RANGE�O F�$%57�SOFTWARE�CURRENTLY�
5HE� $%57� PLAYER� OFFERS� EXCELLENT� VALUE� FO R�
COMPARED� W ITH� A� STANDARD� $%� �� 30.�DRIVE�
.OST� $%� �� 30.� DRIVES�W ILL� SET� YOU� BACK� OV��
$%57�WILL�COST�YOU� LESS� THAN� _����AND�W ILL� PI��
IN� ADDITION� TO � $%��� 30.� �� $%57�DISKS� YOUR�
FACE�CABLE�AND� 1%�DISK�W ITH� DRIVER�SOFTWARE�FO �
PLAYER�� 	5 H E � 1 A RNE T� A D A P TE R� CAN� B�
LIN K �ANY�"M IGAS�TO G E TH E R
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/&8�'30.�.*$30#05*$4����
� ����9"�"$$&-&3"503�-"6/$)��
�BOTICS�BEATS�THE�COMPETITION� IN�PRICE��PERFORMANCE��FEATURES�AND�CONFIG��
�NS�� */%*� IS� VERY� PLEASED� TO � ANNOUNCE� THE� AVAILABILITY� O F�THE� NEW� ������
ERATOR� PRODUCT� FO R� THE� "������ THE� MICROBOTICS� . L����� 9" � 	CALL� IT� THE�
j� FO R� SHORT
�� ��� .HZ� AS� STANDARD�� )UGE� ���� .#� MEMORY� DESIGN� IS� STANd
C E � BIGGEST�MEMORY� SPACE� IN� ANY�"����� PERIPHERAL
� JUST� LOOK�AT� THESE�
FICATIONS�AND�PRICES�

���9" �8����.);�&$�����0.#�*/ % *�13*$&�_�������
���9" �8 ����.);�&$������.#�*/ % *�13*$&� _�������
����9" �8 ����.);�&$������.#�*/ % *�13*$&� _�������
���9" �8����.);�..6�����.#� */% *�13*$&�_�������
���9" �8�4��.);�..6�����.#�*/ % *� 13*$&�_�������
���9" �8����.);�..6������.#�*/% *� 13*$&�_������

. #9 *��� �

5HE� ORIGINAL� AND� BEST� FLOATING� POINT� UNIT� AND� MEMORY�
UPGRADE� FOR� THE� "MIGA� "������ "VAILABLE� WITH� ��� OR� ��
.#� OF� ��� BIT� 'AST� 3".� AND� A� CHOICE� OF� FLOATING� POINT�
UNITS�/OW�COMPLETE�WITH� REAL�TIME�CLOCK�	35$


.#9*���;������� ���.);�0.#� */%*�13*$&�_�������
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������'16�61(3"%&����.);� */%*�13*$&�_������

" 6 % *0 �7 *46 "-
.&(".*9��-OW�COST� HI�SPEC�DIGITAL� EFFECTS�
CARTRIDGE�PLUGS�INTO�THE�PRINTER�PORT�O F�THE�"MIGA��
"LLOWS�STEREO�SAMPLING�FROM�ALMOST�ANY�MUSICAL�
SOURCE�

*/ % *� 13*$&�_������\L/$
5",&����"NIMATION�PACKAGE� IS�A�MUST�FOE�COMPUTd
ER�ARTISTS�AND�ENTHUSIASTS�OF�ALL�AGES��"S�USED� IN�3OLF�
)ARRIS�$ARTOON�$LUB�

30$5&$�30$(&/�1-64�
"S�ABOVE�BUT�WITH�EXTRA�FEATURES�SUCH�AS�
TINTING�AND�SIGNAL� INVERSION��"LLOWS�FOR�REAL�
TIME�EDITING�OF�GRAPHICS��$OMPATIBLE�WITH�ALL

�G JF F T ��� "MIGAS�� \�*/%*� ������
*/ % *�13*$&�_�������

30$5&$�30$,&:�
5HE� ULTIMATE�ACCESSORY�FO R�"MIGA���7IDEO�FANS��4EPARATE�3(#�CONd
TROLS�TO �CHROMA�KEY�ON�ANY�COLOUR�

*/ % *� 13*$&_������� <*/%*� ������

*/ % *� 13*$&�_��� *� ������

7*% *�". *("� ����5HE�ULTIMATE� LOW�COST�COLOUR�
DIGITISER�FO R�THE�"MIGA���5HE�BEST�VALUE�FULL�COLOUR�
DIGITISER�ON�THE�MARKET��".*("�'03."5�

*/ % *� 13*$&�_�� ����

30.#0�7*%*�".*("�*�	35��#ASED�ON�THE�BEST�SELLING�7IDI�
"MIGA� ����5HIS�ALL�NEW�VERSION�OFFERS�REAL�TIME�COLOUR�CAPTURE�FROM�
ANY�VIDEO�SOURCE��'ULL�"("�CHIPSET�SUPPORT�AS�STANDARD�FOR�ALL�"�������
�����USERS�

*/ % *� 13*$&�_�������� ? \ L � � � � �

������


.#0�7*%*�". *("���	35
��'OR�THE�MORE�SERIOUS�USER�THIS�
��BIT�VERSION�WILL�AGAIN�CAPTURE�FROM�FROM�ANY�VIDEO�SOURCE�WITH�TRUE�
�TO� REALISTIC� IMAGES��" �STAGGERING� �����MILLION�COLOURS�CAN�BE�UTILISED�
H� INCREDIBLE� RESULTS��'ULL�"("�CHIPSET�SUPPORT�� ����������������
*% *�13*$&�_������� ?q������

". *("�1&3*1)&3"-4
�.#�4."35$" 3 % �5 H E �ORIGINAL�AND�STILL�
THE�ONLY�FULLY�1$.$*"�COMPATIBLE�MEMORY�
CARD�FO R�"�����"*����$OMES�W ITH� LIFETIME�
GUARANTEE��#EWARE�O F�CHEAP�IMITATIONS�
*/ % *� 13*$&�_������
�.#�4."35$"3% ��4AME�AS�ABOVE�BUT
MAXIMUM��.#�
*/ % *� 13*$&�_������

*/ % *� 13*$&�_�����
2UA LITY ����O U T�O F �����&XCEPTIONA L�VA LUE�FO R �MONEY��

". *( " �$0. 165 */( �+"/ � ��

*���4�. 0 / *50 3 ��
$OMMODORES�ORIGINAL�AND�
BEST�SELLING�COLOUR�STEREO�
MONITOR�
%0&4� /0 5 � */$-6%&�45"/%�

7110����
IPDOOR�UPGRADE�FO R�THE�"���� *�.B�WITH
$� */%*�13*$&�_������
=1 1 � ���*� */$�"S�ABOVE�ONLY�� ��,�
CLOCK� */%*�13*$&�_�����

%L� ������
_������

	_������� I F �PURCHASED�W ITH �
"������" � ���� $�" � ���


. O � !� )� 6 � )� # � )� / � -� 4GD�.%7�/0!,�6)3)/.�RXRSDL	2DU��

- . � s � * � * � * � 5HE�AMAZING�0PALVISION������BIT�GRAPHICS�BOARD�ANA�SOFTWARE�SUITE�HAS�BEE

*&8�'03�0$50#&3�3&-&"4&�
IE�ALREADY�ACCLAIMED�0PALVISION� #OARD� TAKES�THREE�
RTHER� LEAPS� INTO�THE�FUTURE�W ITH� THE�OFFICIAL� LAUNCH�
THE�0PALVISION�MODULES��8 ITH �TRU LY�AWESOME�
PABILITIES�THE�"MIGA�CAN� NOW�BECOME�THE�MOST�
OFESSIONAL� ��� �� BIT�VIDEO�GRAPHICS� POWER�STATION�
�ER�

.031)�1-64
:OUjVE�SEEN�.ICHEAL�+ACKSON�S�VIDEO�YOU�VE�SEEN�THE�TELEVISION�ADVERTS�
USING�THE� LATEST�TECHNIQUES� IN�MORPHING� NOW�NOW�YOU�CAN�CREATE�THE�
SAME�RESULTS�BUT�AT�A�FRACTION�OF�THE�COST��.ORPH�1LUS� IS�THE�LATEST�AND�
THE�ULTIMATE�IN�THIS�TECHNOLOGY��8HETHER�YOU�ARE�A�PROFESSIONAL�ARTIST�
O R�JUST�WANT�TO �EXPERIMENT�AT�HOME�.ORPH�1LUS� IS�A�MUST�

*/ % *� 13*$&�_������

% *4, �%3*7&4
;"110�&95&3/"-�'-011:�
:OU�VE�SEEN�ALL�THE�REVIEWS�ON�
THIS�POPULAR�AND�AFFORDABLE�
SECOND�"MIGA�DRIVE��
$OMPATIBLE�WITH�ALL�"MIGAS�

5HE�AMAZING�0PALVISION������BIT�GRAPHICS�BOARD�ANTF�SOFTWARE�SUITE�HAS�BEEN�
UPDATED�AND�IS�NOW�EVEN�BETTER�VALUE�FOR�MONEY�
5HE�SOFTWARE�SUITE�NOW �INCLUDES�
0PAL�1AINT�7������/OW�INCLUDES�FALL�MAGIC�WAND�IMPLEMENTATION�AND�
"LPHA�$HANNEL�THAT�ALLOWS�PHOTO�COMPOSITING�WITH�SELECTABLE�LEVELS�ON�A�
PIXEL�BY�PIXEL�BASIS�5HE�NEW�$HROMINANCE�EFFECT�ALLOWS�ABSOLUTE�REAL�TIME�
CONTROL�OF�IMAGE�CONTRAST�BRILLIANCE�AND�RE���MAPPING�O F�COLOURS�
0PAL�" N IM."5& �7������OFERING�REAL�TIME�PLAY�BACK�OF�ANIMATIONS�CREATd
ED�BY�RAY�TRACERS�LANDSCAPE�GENERATORS�MORPHERS�AND�ALL�OTHER������#IT�
SOFTWARE�
0PAL�) O TKEY�7������%ISPLAY�0PAL7ISION�GRAPHICS�ANYTIME�WITH�KEY�
COMBINATIONS�
0PAL�1RESENTS���$OMPREHENSIVE�ICON���DRIVEN�PRESENTATION�PACKAGE�
*MAGINE�7���� *MAGINE��%�IS�THE�MOST�POPULAR��%�RENDERING�SOFTWARE�
THAT�NOW�SUPPORTS�0PAL7ISION�5HIS� IS�A�FULL�VERSION�THAT�WOULD�COST�_����IF�
PURCHAED�SEPARATELY�
�,NBM>�LBFIER��BM�L�:�LI><M:<NE:K�IKH=N<M����FB@:��HFINMBG@
�0G=HN;M>=ER�MA>�?BG>LM��FHLM�IKH?>LLBHG:E�I:BGM�IKH@K:F�MH�:KKBO>�HG�MA>��FB@:�
��FB@:�!HKF:M
�+KH?>LLHG:E�JN:EBMR�:M�MABL�+KB<>�<:G�M�;>�MNKG>=�:P:R����"MIGA�6SER�
*NTERNATIONAL
�/A>�O>K=B<M�P:L�NG:GBFHNL���;KBEEB:GM�����FB@:�.AHII>K

\L/% *� ������\� Y������
1"$, � */$-6%&4 �*. "( */& �7���

%&-69&�1"*/5�*7�"("
$OMBINES�POWERFUL�TOOLS�WITH�AN� INTUITIVE�INTERFACE�SO�BOTH�PROFESd
SIONALS�AND�BEGINNERS�ALIKE�CAN�GET�SUPERB� RESULTS�QUICKLY��/EW�
ENHANCEMENTS�TO �THE�SOFTWARE� INCLUDE�THE�ABILITY�TO �PAINT�AND�ANIMATE�
IN������COLOURS� IN�THE�"MIGA�S� )".�	)OLD�AND�.ODIFY
MODE�� /EW�
ANIMATION�FEATURES�ALSO� INCLUDE�METAMORPHOSIS�ALLOWING�YOU�TO �CHANGE�
ONE�IMAGE�INTO�ANOTHER��:OU�DETERMINE�THE�NUMBER�OF�FRAMES�AND�
%1AINT� *7�DOES�THE�REST�

**/ % **/ % *� 13*$&�_����� ������

"35�%&1"35.&/5�130'&44*0/"-
5HE�ULTIMATE�IN� IMAGE�PROCESSING�PROVIDING�MANY�KEY�BENEFITS�TO �"MIG��
USERS�WORKING�WITH�PICTURES�8ITH�"%1RO�YOU�CAN� READ�WRITE�AND�CON�
VERT�BETWEEN�MOST�COMMON� IMAGE�FILE�FORMATS�WITH�UNMATCHED�FLEXId
BILITY��'ULL�SUPPORT�FO R�+1&(� IMAGE�MAKES�IT�POSSIBLE�TO �MAINTAIN�AN�
IMAGE� LIBRARY�IN�FULL������B IT�COLOUR�W ITHOUT�NEEDING�MASSIVE�HARD�DRIVE�
STORAGE��5YPICALLY�A�����,B� IMAGE�CAN�BE�COMPRESSED�DOWN�TO ����,B��

* IN D I � ������*/ % *� 13*$&�_������

3&"-��%�7�
*S�A�FULL�FEATURED��%�ANIMATION�MODELLING�AMD� RENDERING�PROGRAM��
8 ITH �3EAL� �%�7��YOU�CAN�PRODUCE�HIGH�QUALITY�IMAGES�AND�ANIMATIONS�
O F�THREE�DIMENSIONAL�MODELS�W ITH�AN�ASTONDING�LEVEL�O F�REALISM�� *MAGIN��
CREATING�AN�ANIMATION�THAT�SHOWS�A�HANDFULL�OF�BALLS�BOUNCE�DOWN�A�
FLIGHT�O F�STAIRS�TO �THE�BOTTOM��(RAVITY�COLLIISION�DEFLECTION�AND�THE�ELAS�
TICITY�O F�THE�BALLS�ARE�ALL�AUTOMATICALLY�CALCULATED�BY�THE�PROGRAM�

F Y + 1

*/%*�13*$&_������� * IN D I � ��������
4$"-"�.ULTIMEDIA�����	..���


*S�THE�ULTIMATE�ON�PROFESSIONAL�VIDEO�TITLING��5HE�EMINENT�DESIGN�OF�
TYPEFACES�THE�UNLIMITED�CHOICE�OF�TYPOGRAPHICAL�DETAILS� THE�HIGH� RESOLI�
TION�AND�THE�MORE�THAN����EXCITING�WIPES� RESULT� IN�VIDEO�CAPTIONING�OF�
EXQUISITE�QUALITY�� /O�WONDER�THAT�4CALA�IS�USED�BY�LEADING�TELEVISION�
STATIONS�AROUND�THE�WORLD�� I � �<*/%*� ������

*/ % *� 13*$&� _�������ALSO�AVAILABLE
4$"-"�)0.&�5 *5-&3
*/ % *� 13*$&�_������ L */ 1 *� ������
7*%&0�%*3&$503

8ITH�7IDEO�%IRECTOR�ANYONE�WITH�AN�"MIGA�A�CAMCORDER�AND�A�7$3�
CAN�QUICKLY�AND�EASILY�CATALOGUE�AND�EDIT�THE�BEST�MOMENTS�FROM�THEIR�
VIDEO�TAPES��7IDEO�% IRECTOR�IS�EXTREMELY�EASY�TO �USE�YOU�CAN�ACTUALLY�
CONTROL�YOUR�CAMCORDER�AND�7$3�FROM�YOUR�"MIGA�SCREEN� ��7IDEO�
% IRECTOR�COMES�WITH�EVERYTHING�YOU�NEED�TO �GET�STARTED��5HE�HARDd
WARE�TO �CONTROL�YOUR�CAMCORDER� AND�7$3�IS� INCLUDED

*/ % *� 13*$&�_�������� *�*/%*� ������
�$ AM CO RD E R �M U S T�HAVE�A�- " / $ �O R �$ O N TRO L� - �C OM PA TIB LE �P O R T

1ROFESSIONAL�SO FTW A RE �IS�IM PO RTE D �AND�SOM ETIM ES�SUB JECT�TO �
DELAY��$ ON FIRM �DE LIVE RY �A T�T IM E �O F�O RDE R�

5&-�� ����� ������� '"9������� �������



0NCE�AGAIN� */%*�HAVE�JOINED�TOGETHER�W ITH�1ANASONIC�TO �OFFER�ALL�"MIGA�OWNERS�THE�MOST�OUTSTANDING�-ASER�1RINTER�OFFER�EVER��8 E �ARE�NOW�ABLE�TO �OFFER�HIGH�QUALITY�PROFESSIONAL� LASER�PRINTING�AT�AFFORDABLE�PRICES��8 E �ARE�ALSO�GIVING�
AWAY�A�COPY�O F�8 ORDWORTH �W ITH�EVERY�1ANASONIC� -ASER�1RINTER�PURCHASED� 	331�_������
��8HETHER�YOU�ARE� LOOKING�FO R�A�LASER�PRIN TER�TO �HANDLE�WORD �PROCESSING� %51�PRESENTATION�O R�COMPLEX�GRAPHIC�APPLICATIONS� ��THE�1ANASONIC�
RANGE�OFFERS�YOU� THE�POWER�TO �MEET�YOUR�REQUIREMENTS�� O R � R � A� R � R R

,91�����
� � ��PAGES�PER�MINUTE�
� � ��� RESIDENT�FONTS
� � 0PTIONAL��ND�INPUT�BIN	TOTAL�PRINTER�
CAPACITY���X�����SHEETS

� � -OW�RUNNING�COSTS
� � 1ARALLEL� INTERFACE
� � 0PTIONAL�MEMORY�EXPANSION�TO �����.B�
	����AS�STANDARD

� � )1�LASERJET� **�&MULATION

<I/%*� ������ 1ANASONIC

Y������
INC��7"5�

*MMINENT�PRICE�INCREASE�
5HIS�PRICE�WHILE�STOCKS� LAST�

803%8035)�"(" �$0.1-&5)�:�'3&&�
8M) �-"4&3�13*/5&34

&��!

0/�4$5&
8"33"/5:

,91�������
� � 4ATINPRINT�	OPTIMUM�RESOLUTION�
TECHNOLOGY
�

� � ��1AGES�PER�MINUTE
� � )1�-ASERJET�***� &MULATION�1$-��
� � ��4CALABLE�FONTS������BITMAP�
FUNCTIONS

� � 0PTIONAL��ND� INPUT�BIN� 	TOTAL�PRINT�
ER�CAPACITY���X�����SHEETS

� � 0PTIONAL�MEMORY�EXPANSION�TO�
����.B� 	*� .B�AS�STANDARD


* IN D I � ������

Y������
INC��7"5�

*MMINENT�PRICE�INCREASE�
5HIS�PRICE�WHILE�STOCKS� LAST�

�	4ATINPRINTERS�USE�OPTIMUM � RESOLUTION�TECHNOLOGY�
TO � P RODUCE� TRU LY � OU TSTANDING� P R IN T� QUALITY�� 5HIS�
S O FTW A RE � TE CHN IQUE� SM OO THS � AWAY� TRA D IT IO N A L�
JAGGED� EDGES� ON� CURVED� CHARACTERS� AND� LINES� BY�
VARYING�THE �PRINTED�D O T�SIZE

803%8035)�"(" �$0.1-&5&-:'3&&�
8 *5) �-"4&3�13*/5&34

803%8035)�"("�$0.1-&5&-:�
'3FFL8 RM �1"/"40/*$�-"4&3�13*/5&34�
5HE�W RITERS�CHOICE��5HE�ULTIMATE�WORD �

PROCESSOR�FO R�".*("�COMPUTERS�
/03."-�331�_������� INC�7"5

�� %1>1B?>939
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'3@3EA@;5� & D 9 5 C �@A9>C9>7
8E�RESEARCHED�THE�COLOUR�PRINTER�MARKET�AT�GREAT�DEPTH�TO �FIND�A�COLOUR�PRINTER�GOOD�ENOUGH�TO �COPE�WITH�"MIGA�S�POWERFUL�OUTPUT�YET�AT�AN�AFFORDABLE�PRICE�
8E�FOUND�THE�PERFECT�PRINTER�IN�THE�,9���1�����AND�,9���1����� QUIET�PRINTERS�
8E�THEN�CONSIDERED�THAT�IF�YOU�WERE�GOING�TO �BUY�A�1ANASONIC�PRINTER�YOU�WOULD� PROBABLY�NEED�A�QUALITY�WORD�PROCESSING�PACKAGE�TO �USE�WITH� IT��8 E�FOUND�THAT�TOO�WITH� �8ORDWORTH ��YET�AT�A�
RETAIL�PRICE�OF�_��������WE�THOUGHT�THAT�MIGHT�BE�A�LITTLE�TOO �EXPENSIVE�ON�TOP�OF�YOUR�PRINTER�PURCHASE��4O�TOGETHER�WITH� 1ANASONIC�WE�DECIDED�TO �GIVE�A�COPY�OF��8ORDWORTH ��FREE�WITH�EVERY�
1ANASONIC�PRINTER�� )OW�S�THAT�FO R�ADDED�VALUE 

1ANASONIC� -"4&3�13*/5&3
,9���1��*��-"4&3�13*/5&3� @@ @� @� ,9���1�����-"4&3�13*/5&3

u8 03%8 035) �" ( " �$0.1-&5&-:�'3&&�
8 *5) �1"/"40/*$�26*&5�13*/5&34��5HE�WRITERS�CHOICE��5HE�ULTIMATE�WORD�
PROCESSOR�FO R�".*("�COMPUTERS��8ORDWORTH� IS�UNDOUBTEDLY�THE�ULTIMATE�WORD���DOCUd
MENT�PROCESSOR�FOR�THE�FULL� RANGE�OF�".*("�COMPUTERS��5HE�GRAPHICAL�NATURE�OF�
803%8035)�MAKES�PRODUCING�DOCUMENTS�FASTER�AND�EASIER�W ITH�THE�ENHANCED�
PRINTING�FONTS� 	INCLUDING�FULL�1ANASONIC�,9���1�*���AND�,9���1�*��� COLOUR�PRINTING�SUPd
PORT
�$OLLINS�SPELL� CHECKER�AND�THESAURUS�NO�OTHER�WORD�PROCESSOR�COMES�CLOSE��
�8 ITHOUT�DOUBT�THIS� IS�ONE�OF�THE�BEST�DOCUMENT�PROCESSORS�FO R�THE�".*("�5ODAY��
	"MIGA�'ORMAT

/03."-�331�_�������INC��7"5

%1>1B?>93  -	� % � ���

������
5HE�NEW�1ANASONIC�,9���1��������PIN�QUIET�PRINTER�� S
1RODUCES�CRISP�CLEAR�TEX T�IN�MONO�OR�IN���GLORIOUS�COLOURS�WITH� T � * � - �2
NEW�QUIET�TECHNOLOGY��5)E�NEW�,9���1�����IS�TYPICALLY� ��D#A� T � \ � 0 � � � n � � � �
QUIETER�IN�OPERATION�THAN�THE�COMPETITION�
� � 'AST�1 RIN TIN G �4PEEDS� ����$14�/-2
� � $ O LO U R�1 RIN TIN G ���COLOUR�PALETTE� 	BLUE� RED�GREEN�YELLOW�VIOLET�MAGENTABLACK
�
SFC� 2 U IE T�P RIN TING �4UPER�QUIET���� �����D#A�SOUND� LEVEL� 	MOST�MATRIX�PRINTERS�ARE�TYPI�
CALLY�IN�EXCESS�OF����D#A


� � �� 3ESIDENT�'ONTS�0VER������TYPE�STYLES�USING�$OURIER�1RESTIGE� #OLD�14�3OMAN
4CRIPT�AND�4ANS�4ERIF�'ONTS�

� � �� 1APER�1ATHS�1APER�HANDLING�FROM�BOTTOM�TOP�AND� REAR�FO R�TOTAL�FLEXIBILITY
� � *� : EA R�8 A RRA N TY �FOR�TOTAL�PEACE�OF�MIND

� � 'AST�1 RIN TIN G �4PEEDS� ����$14�DRAFT����$14�-2�AND����4-2�
� � $ O LO U R�1 RIN T IN G ���COLOUR�PALETTE� 	BLUE� RED�GREEN�YELLOW�VIOLET�MAGENTA�BLACK

	 � 2 U IE T�1 R IN TIN G �4UPER�QUIET������ �����D#A�SOUND� LEVEL� 	MOST�MATRIX�PRINTERS�ARE�TYPICALLY�
IN�EXCESS�OF����D#A

� � �� 3ESIDENT�'ONTS�0VER��������TYPE�STYLES�USING�4UPER�-2�$OURIER�1RESTIGE� #OLD�

14�3OMAN�4CRIPT�AND�4ANS�4ERIF�'ONTS�
��1 */ �% IAM OND �1RINTHEAD�)IGH� PERFORMANCE�AND�HIGH�QUALITY�OUTPUT

� � *� : EA R�8 A RRA N TY �FO R�TOTAL�PEACE�OF�MIND�

T � I \ \ ��������

I��
��
5HE�NEW�HIGH�PERFORMANCE�1ANASONIC�,9���1�����
���PIN��2UIET�COLOUR�PRINTER�OFFERS� LEADING�EDGE�
QUIET�PRINTING�TECHNOLOGY�AT�AN�AFFORDABLE�PRICE

1ANASONIC�13*/5&3�"$$&4403*&4
�
�1"/"40/*$�"650."5*$ �4)&&5�'&&%&3� � �
"UTOMATIC�SHEET�FEEDER�FOR�,91�������,91�� ����HOLDS����"��
SHEETS��*/% *�13*$&�_�����
���13*/5�%645�$07&3
4PECIALLY�TAILORED�QUALITY�DUST�COVER�FOR�1ANASONIC�,91�������
,91�*���PRINTER��*/%*�13*$&�_����
�
�13*/5&3�45"/%
��PIECE�PRINTER�STAND��*/%*�13*$&�_����

�
�1"1&3�1"$,
����SHEETS�QUALITY�"��PAPER��*/% *�13*$&�_����

�
�$0/5*/6064�1"1&3
�����SHEETS� *� PART�LISTING�PAPER��*/% *�13*$&�_������

�
�1"3"--&-�13*/5&3�$"#-&
5O�BE�USED�WHEN�CONNECTING�"MIGA�TO�1ANASONIC�PRINTERS��
*/%*�13*$&�_�����	_�����IF�PURCHASED�WITH�A�PRINTER


�
�1"/"40/*$�$0-063�3*##0/
$OLOUR�RIBBON�FOR�,91�������,91�� ����
*/%*�13*$&_*����

�
�1"/"40/*$�#-"$,�3*##0/
#LACK�RIBBON�FOR�,91�������,91�������*/% *�13*$&�_����

4"7&�____4�0 / �5)&�'0--08 */( �
"$$&4403:�'��$,4

1"$, � *
1 "/"40/ *$ �$0 -063 �3 *##0/ � 1"$,
$ONTAINS���COLOUR�RIBBONS�FOR�THE�,91������331�
_�������
*/ % *� 13*$&�_������4"7&�_�����

1"$, ��� �
1"/"40/ *$ �3 *##0/ �1"$,
$ONTAINS���BLACK�AND���COLOUR�RIBBONS�FOR�,91�
������,91�� ����331�_������
*/ % *� 13*$&_������4"7&�_�����

1"$, ��
1"/"40/ *$ �%&-69& �"$$&4403:�1"$,
$ONTAINS�AUTOMATIC�SHEET�FEEDER���BLACK�RIBBONS� ��
COLOUR�RIBBONS� *� DUST�COVER� ��PIECE�PRINTER�STAND��
331�_������� */ % *� 13*$&�_�������4"7&�_��

!@@�1����?=NNE=CA�PK=5LNEJPAN�=??AOOKNEAO�KN�?KI>EJ=PEKJO�PDANAKB

5&-������� � ��� ���� '"9������� � ������



��������������������������������������0����

�+' �. ���''�!*-���,0*/�/$*)��.0�% �/�/*�./�/0.�

��*("�$%57 5)&�.6-5*.&%*"�$0.165&3�505"-�)0.&�
@@@@@@@@@@ &/5&35"*/.&/5�4:45&.

13*$&�$3"4)���
1"$,�$0/5&/54�"4�45"/%"3%

"MIGA�$%57�1LAYER
� � $%57�,EYBOARD
� � $%57� ����� �����%ISK�%RIVE
)FI� $%57�*NFRA�3ED�3EMOTE�$ONTROLLER�
�� $%57�8 IRED�MOUSE�
�� $%57�8ELCOME�%ISK
� � .ANUALS
� � 'RED� 'ISH�$%57�%ISK

". *( " �$ % 57 �&95&3/"- �
)"3% �% *4,�%3*7&

:OU�VE�GOT�THE�$%57�YOU�VE�GOT�THE�KEYd
BOARD�AND�THE�FLOPPY�DISK�DRIVE���FO R�A�TOTAL�
COMPUTER�SOLUTION�ALL�THAT�S�NEEDED� IS�AN�
ULTRA�FAST�HARD�DISK�DRIVE�
5HE� $%57� �� )%� UNIT� BOASTS� A� MASSIVE� ���
.B� O F�HARD� D ISK� STORAGE�WITH� LIGHTNING�FAST�
ACCESS� TIMES� THROUGH� ITS� 4$4*� INTERFACE�� 5HE�
UNIT� COMES� COMPLETE� W ITH� 8ORKBENCH� ����
AND�ALL� NECESSARY�CABLES�

*/1 I� ������� */%*� ������

1"$,�"4�4)08/�_������ _������

#-"$,� *���4�.0/*503
�T� THE� $%57� .ONITOR� YOU� HAVE� BEEN� WAITING� FOR�� 5HE�
NAL� AND� BEST� SELLING� CO LOU R�� STEREO� M ON ITO R� FROM �
NODORE� IS� NOW� AVAILABLE� IN� BLACK� TO � COMPLEMENT� YOUR

P/ 1 * �����
*/% *� 13*$&�_������

������WHEN�PURCHASED�WITH�$%57�.ULTI�.EDIA�PACK


*F�YOU�ARE�THINKING�OF�BUYING�$%57�OR�ALREADY�OWN�ONE�YOU�LL� BE�PLEASED�TO �KNOW�THAT�*/%*�
STOCK�ALL� $%57�ACCESSORIES�AND� SOFTWARE�THAT�ARE�AVAILABLE�FROM� MANUFACTURES��8 E�BELIEVE�
IN�$%57�AND�WE�THEREFORE�CONTINUE�TO �SUPPORT�THIS�EXCITING�PRODUCT��:OU�WILL�ALWAYS�HAVE�
A�SOURCE�OF�PRODUCT�FO R�YOUR�$%57�FROM� */%*�
-�TO �3
$%57�&NCORE�4$4*�$ONTROLLER��� *NTERNAL�.OUNT� _�����
$%57�*NTERNAL�(ENLOCK� _������
#LACK� ����4�$OLOUR�4TEREO�.ONITOR� _�������

	8HEN�PURCHASED�WITH�$%57�.ULTI���.EDIA�1ACK
� _��������
$%57�3EMOTE�.OUSE� _�����
4CART�57���.ONITOR�-EAD� _������

	INC�4TEREO�1HONO�-EAD

.EGACHIP���.B�6PGRADE�$HIP�3".�6PGRADE�FOR�$%57� _������
$%57�5RACKBALL� _�����

.*("�$%57�40'58"3&
4�" / % �-&*463& -57���&NGLISH�AS�A��ND�-ANGUAGE _����� $LASSIC�#OARD�(AMES _�����

.IND�3UN _����� %INOSAURS�FO R�)IRE _����� .64*$
�ED�. ILITARY�4YSTEMS _����� .UD�1UDDLE _����� )OUNDS�O F�THE�#ASKEVILLES _�����
N� IN�.OTION _����� .Y�1AINT _����� 1SYCHO�,ILLER _����� ,ARAOKE�)ITS� �� n _�����
SS�%ISC�O F�3ECORDS _����� 1APER�#AG�1RINCESS _����� 4IM�$ITY _����� .USIC�.AKER _�����
S� IN�.OTION _����� 4CARY�1OEMS�FO R�3OTTEN�,IDS _����� 5RIVIAL�1URSUIT�	1"-
 _����� 3EMIX _�����
ISSEUR�'INE�" RTS _����� 5ALE�O F�#ENJAMIN�#UNNY _����� 8RATH�O F�THE�%EMON _����� 7OICEMASTER���.ICROPHONE _�����
��7EGETABLES _����� 5ALE�O F�1ETER�3ABBIT _����� 3AFFLES _����� #LUES�#ROTHERS�	"UDIO�$%�ONLY
 _�����
��4HRUBS _����� 5HOMAS�S�4NOWSUIT _����� 1REHISTORIK _����� .USIC�$OLOUR _�����
1LANTS _����� .OVING�(IVES�ME�4TOMACH�"CHE _����� 4NOOPY _�����

#ARNEY�#EAR�(OES�$AMPING _����� 5OWN�W ITH�/O�/AME _����� 3&'&3&/$&
$ "5 *0 / "STERIX�'RENCH�FO R�&NGLISH� � _����� &UROPEAN�4PACE�4IMULATOR _�����

+APAN�8 ORLD �	1"-
 _����� (LOBAL�$HAOS _����� "MERICAN�)ERITAGE�%ICTIONARY _�����
IOOL� ��6NDER���S _����� 'RACTAL�6NIVERSE _����� 5URRICAN�** _����� $OMPLETE�8ORKS�O F�4HAKESPEARE _�����
)ARD�%AY�AT�THE�3ANCH _����� 3EAD�WITH�"STERIX _����� (UY�4PY _����� *LLUSTRATED�)OLY�#IBLE _�����
'OR�#ARNEY _����� $URSE�O F�3A _����� /EW�#ASIC�&LECTRONIC�$OOKBOOK _�����
ELLA _����� &/5&35" */.&/5 4PACE�8ARS _����� 5IMETABLE�O F�#USINESS _�����
���*�FO R��� TO �� _����� %EFENDER�O F�THE�$ROWN _����� % R�8ELLMAN _�����
���*�FO R�0VER���S _����� #ATDECHESS _����� $ASE�O F�THE�$AUTIOUS�$ONDOR _�����
R �)ITS�HER�'IRST�)OME�3UN _����� "LL�%OGS�(O�5O�)EAVEN�&LECTRIC�$RAYON _����� 5IEBRAKE�5ENNIS _�����
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'&"563&4� */$ -6%& �� @
w�*�.B�EXPANBABLE�USING�"�����3".� BOARD�
?*NCLUDES���9 ������DISK�AS�STANDARD�WITH��������%ISK�#AY�
?*NTEGRAL�MEMORY�CARD�AND�CARD�EXPANSION�CAPABILITIES� 	MOST�COST
EFFECTIVE�EXPANSION� ROUTE
� ��� � �����
?8ORKBENCH������AND�KICKSTART������ F J J F F I1 J J � � � � � ���
$0/5&/54 �� & ��;
w,EYBOARD�MOUSE� REFERENCE�MANUAL� 1UZZNIC�5OKI� &LF�	(AMES
�%�
1AINT� ***�)OME�"CCOUNTS�5HE�8ORKS	1LATINUM�EDITION��8ORDPRO�
4PREADSHEET�%ATABASE
�+OYSTICK�� c� @
. 0/ *503 �" / % �13 */5&3 � / �0 �
/ 0 5 � */$ -6%&%

$OMMODORE�.14� �����1RINTER

"�HIGH�QUALITY�����PIN�PRINTERWITH�PAPER�AND�TRACTOR�FEED�AND� IS�FULLY�
COMPATIBLE�WITH� &PSOM�'9���AND� *#.� *NDUSTRY�STANDARDS��)IGH�
SPEED� ����$14�DRAFT�MODE�AND�AN�/-2�MODE�O F����$14�
*NDI�"DDED�7ALUE�'REE
%���1RINT��� %ESIGN�GREETINGS�CARDS� LETTERS�AND�POSTERS�
"M IGA�-OGO��� &DUCATIONAL�AND� PROGRAMMING�LANGUAGE�

/08�_������ 6 ND5 �������

"���*� $0/530--&3�$"3%
����"�IS�AN�AUTOBOOTING�4$4*�CONTRO LLE R�CARD�W ITH �
CILITY�TO �MOUNT�THE�4$4*�)ARD�%RIVE�DIRECTLY�ONTO �
ANTROLLER�CARD��5HE�����"�ALSO�HAS�THE�FACILITY�TO �
JP TO ��.B�3".�	����.B�STEPS
��5HE�"��� *" �CON��
R �IS�ZO RRO � **�COMPATIBLE�AND� IS� THEREFORE�SUITABLE�
IE�"MIGA������ALTHOUGH� IT �DOES�OFFER�AN� IDEAL�SOLU��
OR�THE�"MIGA����������WHERE� LEADING�EDGE�PER��
INCE�IS�NOT� REQUIRE��5HE�"����"�IS�STILL�THE�MOST�
LE�"MIGA�4$4*�CARD�AVAILABLE�AND�W ITH� THE�SUPPLIED�
ARE� IS�THE�EASIEST�WAY�TO � INSTALL�

*/%*�13*$&�_�����

"������.B�"$$&-&3"503�#0"3%

5HE� ����� IS�A�������ACCELERATOR�BOARD� RUNNING�AT�
��.HZ�COMPLETE�WITH�A�������'16�AND��.B�O F���� ��
#IT�FAST�3".�SUITABLE�FO R�THE�"������5)E������BOARD�
BRINGS�THE�PERFORMANCE�O F�THE�"MIGA������UPTO� NEARd
LY�THAT�O F�THE�"����� IDEAL�WHEN� RUNNING�PROFESSIONAL�
APPLICATIONS��"N�ADDITIONAL� �.B�O F���� �� #IT�FAST�3".�
CAN�BE�ADDED�TO �THE������BOARD�GIVING�A�TOTAL� O F���
.B�O F�FAST�3".�

*/%*� 13*$&�_������
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5HE�"�����"5�EMULATOR�K IT�OFFERS� *#.�
"5 �COMPATIBILITY�ON� THE�"MIGA������
AND������SYSTEMS�RUNNING�AT� *�0.HZ�
WITH� *�.B�3".�AND�$("�GRAPHICS��5HE�
"�����EMULATOR�ALSO� INCLUDES�A�
��������.B�FLOPPY�DRIVE�AND�.4� %04�
OPERATING�SOFTWARE�

*/%*� 13*$&�_������

"�����95�&.6-"503�,*5
5HE�"�����95 �EMULATOR�K IT�OFFERS�
*#.�COMPATIBILITYON�THE�"MIGA������

AND� �����SYSTEMS� RUNNING�AT������.HZ�
W ITH �� ��,B�3".�AND�$("�GRAPHICS��
5HE�"�����EMULATOR�ALSO� INCLUDES�A�
���������,�FLOPPY�DRIVE�AND�.4�%04�

OPERATING�SOFTWARE�
*/ % *� 13*$&�_�����

"�����3".�#0"3%
"N���.B� ����� #IT�3".�BOARD�SUPPLIED�
WITH� �.B�3".�AND�UPGRADABLE�IN� TWO �
STEPS��5HE������ IS�A�ZO RRO � **�COMPATId
BLE�AND�THEY�ARE�COMPATIBLE�W ITH �THE�
"�����

*/%*�13*$&�_�����

"�����(&/-0$,
"�COST�EFFECTIVE�HOME�QUALITY�ENTRY�
LEVEL� INTERNAL�GENLOCK�SUITABLE�FO R�THE�
"MIGA������������5HE������GENLOCK�IS�
AN� IDEAL�SOLUTION�FO R�ANYONE�WISHING�TO �
PUT�TITLES�O R�GRAPHICS�ONTO �HOME�
VIDEO�

*/%*�13*$&�_�����
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" LL � O RD E RS � RE CE IVED � BY� �PM � .ONDAY� TO � ' RIDAY �A RE �
D E S P A TC H E D � S A M E D A Y � F O R � D E L IV E R Y � U S IN G � O U R �
NA TIO NA L� C O U R IE R � �� 4 ECU RICO R�� 	6 , � . A IN LAND � ON LY 
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4 A TU RD A Y � D E LIVE R IE S � A RE � AVA ILAB LE � A T � A� SM A LL� SU Rd
CHARGE �� * F �YOU � A RE �O U T �W HEN �WE � D E LIVE R� A�CA RD �W IL L �
BE� LE F T � A T � Y O U R � H OM E � G IV IN G � YOU � A� C O N TA C T� TE LE d
PHONE � N UM BE R� TO � A RRANGE �A�CO NVE N IEN T� RE � �� D E LIV d
E RY�
% E LIV E RY � Q U E RIE S � CAN � BE� RE SO LV E D � IM M E D IA TE LY �
USING�O U R �ON� �� LIN E �C OM PU TE R�
$ HEQUE � O RD E RS � A RE � DESPA TCHED � IM M E D IA TE LY � ON �
CHEQUE � C LEARANCE � USUA LLY � ��� W O RK IN G � DAYS� F RO M �
RE C E IP T� � " � D E LIV E RY � CHARGE � O F � _����� IS� M ADE � P E R �
ITEM � UNLESS�O TH E RW ISE �S TA TED�
8 & �" -40 �"$$&1 5 �# �' �1 �0 ��03%&34�	% 6 5 : �
'3&&
�$"33 *"(& �$)"3(& �" 5 �6 , �1045"- �
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)08 �50�03%&F
#: �1045 ��� 4 IM P LY �F I L L � IN � TH E �COUPON � BE LOW �
#: �1)0/& � ��PHONE � LINES�OPEN����AM � �� � ���PM �
.ON��� ' RI�� � ���AM � ��� ���PM �4AT�� ��W HE RE �Y O U R �CALL�
W IL L� BE�ANSWERED �BY�ONE �O F �O U R �*/ % *�SALES�TEAM ��
" FTE R �� ���PM �EACH� DAY�Y O U R�CA LL�W IL L� BE�ANSWERED �
BY�ANSWERPHONE�� * F �YOU �W OU LD � LIKE � TO � P LACE�AN�
O RD E R �HAVE�A LL� TH E �DE TA ILS �A T�HAND� IN C LU D IN G �C RE D IT�
CA RD ��" L L �O FFE RS �SUB JEC T�TO �A VA ILAB ILITY �� 1 RICES�C O Rd
RE C T �A T �T IM E �O F �GO ING �TO � PRESS�� .AY�WE �SUGGEST�
YOU �CA LL� BE FO RE �O RDE RING �
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*�ENCLOSE�CHEQUE��10�FO R�_
*�OR�CHARGE�MY�"CCESS*�7ISA�/O
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*F�YOU�WANT�TO�KNOW�MORE�
ABOUT�AWARD�WINNING�8ORDWORTH���

7OTED� #EST�8ORD�1ROCESSOR� �5HE�ULTIMATE� IN�WORD� 7OTED�#EST�8ORD�1ROCESSOR�
�" �GOOD� LENGTH�CLEAR�O F�THE� FIELD�� PROCESSING� POWER�� �*NSPIRATIONAL� THAT�S�THE�WORD�

OR�"GFA�$OMPUGRAPHIC�
FONT�AND�CLIP�ART�COLLECTIONS���

(ENUINE�"GFA�$OMPUGRAPHIC�'ONT�$OLLECTIONS
1RIDE�"ND�1RESENTATION� ���FONTS� ������
$LASSIC�$OLLECTION� ��� FONTS� �����
5HE�3EFERENCE�-IBRARY� ���FONTS� �����

&ACH� CO LLECTION� INCLUDES� THE�% IG ITA � FONT�D ISK�C REA TO R�FO R�8 # � ����

CALL�������������OR�WRITE�TO�%IGITA�&2%%0/34�&XMOUTH�%8���9:�&NGLAND

� � +�
* / 5 & 3 / " 5 * 0 / " -

%IGITA� *NTERNATIONAL� -IMITED� #LACK�)ORSE�)OUSE� &XMOUTH� &9�� *+-� &NGLAND� 5ELEPHONE������ ������� 'ACSIMILE������������
h " �MEMBER�O F�THE�% IGITA�GROUPh

%IGITA� THE�%IGITA� LOGO� AND�8ORDWORTH�ARE� REGISTERED� TRADEMARKS�O F�%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�O F�.ILES� *NC��
%IGITA� )OLDINGS� -TD� ACKNOWLEDGES� THAT� ALL� REGISTERED� AND� OTHER� TRADEMARKS� USED� IN� THE� TEXT�O F�THIS� ADVERT�ARE� THE� PROPERTIES� OF� THEIR� RESPECTIVE� COMPANIES�� 8HILST� EVERY�CARE� HAS� BEEN� TAKEN� TO� ENSURE� THAT� THE� INFORMATION� PROVIDED� IN� THIS� ADVERT� IS� ACCURATE

�( $"�
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5HE�EDITOR�$ LIFF�3AMSHAW�OFFERS�
HIS�PENNYjS�WORTH���

/ EjRE�BEGINNING�TO�SEE�
THE�BENEFITS�OF�
$OMMODOREjS� RECENT�

POLICY��5HEIR�DECISION�TO�RELEASE�
"MIGAS�WITH�AT�LEAST�A�������
PROCESSOR�HAS�ENABLED�SOFTWARE�
MANUFACTURERS�TO�PRODUCE�
PACKAGES�WITH�FAR�MORE�POWER�
THAN�WEjVE�BEEN�USED�TO�

*T�MAKES�FINANCIAL� SENSE�FOR�
DEVELOPERS�TO�AIM�FOR�THE� LOWEST�
nCOMMON�DENOMINATOR��5HE�
INTRODUCTION�OF�THE�"�����AND�
THE�"�����HAS� RAISED�THIS�BASE�
LEVEL� AND�THEREFORE�THE�QUALITY�OF�
THE�SOFTWARE�� *TjS� NOT�THAT�THESE�
NEW�PROGRAMS�WONjT �WORK�ON�
OLDER�AND�SLOWER�MACHINES�JUST�
THAT�THEY�WONjT�WORK�AS�WELL�� �BUT�
THATjS�PROGRESS�

1ACKAGES�SUCH�AS�THOSE� IN�
THE�STORY�TO�THE� RIGHT� AND�THE�
PAINT�PACKAGE�#RILLIANCE�	WHICH�
WE�EXAMINE� IN�DETAIL�ON� PAGE�
��
� REALLY�DO� REPRESENT�A�NEW�
WAVE�OF�SERIOUS�"MIGA�SOFTWARE��
8EjLL� NEED�A� LOT�MORE� LIKE�THEM�
BEFORE�WE�CAN�SAY�THAT�THE�"MIGA�
IS�AS�WELL� SERVED� IN� THE�BUSINESS�
MARKET�AS�THE�.AC�OR�1$� BUT�
WHAT�A�HELL� OF�A�START�

#GD@ODQ�#@KHF@QH
5HE�$ALIGARI�$ORPORATION�HAVE�MADE�
DRAMATIC�PRICE�CUTS�TO�THEIR��%�
MODELLING�PACKAGES� IN�A�BID�TO�
PENETRATE�THE�MARKET�DOMINATED�BY�
3EAL4OFT�S�3EAL��%�

5HEIR�ENTRY�LEVEL� PACKAGE�
$ALIGARI��� IS�TO�SELL�FOR�_������
WHILE�THE�PACKAGE�AIMED�AT�
PROFESSIONALS� $ALIGARI�#ROADCAST� IS�
PRICED�AT�_����� #OTH� ARE�DISTRIBUTED�
BY�.ERIDIAN� A ��������������

8#!$�02)#%� $2/0
"S�PART�OF�A�$HRISTMAS�PROMOTION�
9$AD����� �HAS�BEEN�REDUCED� IN�
PRICE�TO�_���WHILE�9$AD������
DROPS�TO�_�����'OR�MORE�DETAILS�CALL�
%.-�g ��������������

, HE�IMMINENT� RELEASE�OF�TWO�
PROFESSIONAL�LEVEL�SOFTWARE�
PACKAGES� LOOKS�SET�TO�SPARK�
OFF�A�MUCH�NEEDED�

RENAISSANCE�OF�SERIOUS�"MIGA�
SOFTWARE��#OTH�PACKAGES�COME�FROM�
"MERICAN�DEVELOPERS� AND�BOTH�ARE�
DESIGNED�TO�PROVIDE�THE�KIND�OF�
POWER�MORE�USUALLY�ENJOYED�BY�
.ACINTOSH�AND�1$�USERS�

'OR�YEARS�NOW�"MIGA�USERS� HAVE�
BEMOANED�THEIR�MACHINESj� INABILITY�TO�
MAKE�ANY�SORT�OF�IMPACT� IN�BUSINESS�
COMPUTING��5HE�"MIGA�HAS�
PROVED� IMMENSELY�POPULAR�
WITH�VIDEO�WORKERS�
PARTICULARLY�IN�"MERICA�WHEN�
USED� IN�CONJUNCTION�WITH�
/EW5EK�S�7IDEO�5OASTER� BUT�
ALSO� IN�&UROPE�AND�THE�6,�
:ET� IN�OTHER�COMMERCIAL�
MARKETS� IT�HAS�BEEN�
NOTICEABLE�BY�ITS�ABSENCE�
5HE�SITUATION�HAS�BEEN�
ESPECIALLY�GALLING�BECAUSE�OF�
THE� PRECEDENCE�OF�THE� *#.�
1$�AN� INFERIOR�MACHINE� IN�
JUST�ABOUT�EVERY�RESPECT�� #UT�
THE� UNDENIABLE�FACT�HAS�
ALWAYS�BEEN�THAT�SOFTWARE�
FOR�THE�1$� IS�OF�A�MUCH�
HIGHER�QUALITY�

5HIS�SITUATION�MAY�WELL� BE�ABOUT�
TO�CHANGE�

5HE�FIRST�OF�THE�TWO�WOULD�BE�
k KILLER�APPLICATIONSl�COMES�FROM�
4OFT8OOD�� *TjS�A�WORD� PROCESSOR�
CALLED�'INAL�8RITER��4OFTWOOD�ARE�THE�
COMPANY�BEHIND�'INAL�$OPY�**� A�WORD�
PROCESSOR�GENERALLY�CONSIDERED�
ALONG�WITH� %IGITAjS�8ORDWORTH� TO�BE�
ONE�OF�THE�BEST�AVAILABLE�FOR�THE�
"MIGA�� 'INAL�8RITER�ISNjT� INTENDED�AS�
A� REPLACEMENT�FOR�'INAL�$OPY�**� BUT�
RATHER�AS�AN�ADDITION�TO�THE� RANGE�
WITH�'INAL�$OPY�**�BEING�MOVED�DOWN�
A� PEG�AND�1EN�1AL�REMAINING�THE�
COMPANYjS�ENTRY�LEVEL� PROGRAM�

0NE�OF�'INAL�8 RITERS�BIGGEST�
FEATURES� IS� ITS�EASE�OF�USE��.OST�OF�
ITS�FUNCTIONS�CAN�BE�ACCESSED�BY

MOUSE�CLICKS�ON�THE�SORT�OF�TOOL� BAR�
FAMILIAR�TO�PAINT�PACKAGE�USERS��
5HESE�TOOL� BARS� ARE�CUSTOMISABLE�
AND� IT jS�POSSIBLE�TO�SWITCH�EASILY�
BETWEEN�SEVERAL��$OMPLEX�FORMATTING�
MACROS�CAN�ALSO�BE�CREATED� AND�
USED�TO�SPEED�UP�THE� LAYOUT�OF�TEXT�

5HE�PACKAGE�COMES�WITH�A�
NUMBER�OF�DRAWING�FACILITIES� AND�THE�
ABILITY�TO� IMPORT�GRAPHICS� IN� *''�AND�
&14�FORMATS�� #OTH�ARE�DISPLAYABLE�
ON�SCREEN� AND�CAN�BE�CROPPED�OR�
SCALED�WITHOUT� LOSS�OF�RESOLUTION�

(RAPHICS� AND�TEXT�CAN�ALSO�BE�
ROTATED�

'INAL�8 RITERS� PRINTING�OPTIONS�ARE�
ALSO�EXTENSIVE�WITH�THE� ABILITY�TO�
SEND�1OST4CRIPT�FONTS�TO�ANY�PRINTER��
8HEN�USED� IN�CONJUNCTION�WITH� A�
1OST4CRIPT�COMPATIBLE�PRINTER�IT�CAN�
ALSO�SCALE�DOCUMENTS�AND�PRINT�THEM�
WITH�CROP�MARKS�

5HE�PACKAGE�COMES�WITH� ����CLIP�
ART� IMAGES� ALL� IN�&14�FORMAT�WHICH�
MEANS�THEY�ARE�SCALABLE� AND�MORE�
THAN�����FONTS�� *T�WILL� COST�_������
� �A�FRACTION�OF�THE� PRICE�OF�SIMILAR�
PACKAGES�ON�THE�.AC�OR�1$�� �AND�
SHOULD�BE�AVAILABLE�ANY�DAY�NOW�

5HE�SECOND� PACKAGE�COMES�FROM�
4OFT�-OGIK�WHO�HAVE�BEEN�FIGHTING�
WITH�(OLD� %ISK�FOR�SUPREMACY�IN�THE

"MIGA�DESKTOP�PUBLISHING�MARKET�FOR�
YEARS��5HIS�TIME�4OFT�-OGIK�ARE�NOT�
ONLY�CLAIMING�THAT�THEIR�LATEST�
PRODUCT�1AGE4TREAM��� IS�BETTER�
THAN�(OLD� %ISKjS�1ROFESSIONAL�1AGE�
BUT�ALSO�THAT� ITjS�BETTER�THAN�2UARK�
91RESS�AND�"LDUS�1AGE.AKER� THE�
TWO� INDUSTRY�STANDARD�%51�PROGRAMS�
IN�USE�ON�THE�.AC�

1AGE4TREAM���IS�BEING�TOUTED�
NOT�AS�AN�UPGRADE�BUT�AS�A�
COMPLETELY�NEW�PROGRAM�CONTAINING�
MANY�NEW�FEATURES�THAT�USERS�OF�

EARLIER�VERSIONS�HAVE�
REQUESTED�� *T� IS�AIMED�NOT�
ONLY�AT�HOBBYISTS�� �MANY�OF�
WHOM�MAY�WELL� BE�BETTER�OFF�
WITH� A�CHEAPER�DOCUMENT�
PROCESSOR�SUCH�AS�'INAL�
8RITER�� �BUT�ALSO�AT�DESKTOP�
PUBLISHING�PROFESSIONALS��5O�
THIS�END� IT�GIVES�THE�USER�
GREAT�FLEXIBILITY�IN�THE�
CREATION�OF�COLOUR�PLATES�WILL�
OPERATE�WITH�$.:,�)47�AND�
3(#�COLOUR�MODELS� AND�
INCLUDES�SUPPORT�FOR�1ANTONE�
COLOURS�� �1ANTONE�BEING�A�
SYSTEM�THAT�GUARANTEES�
PUBLISHERS�MUCH�MORE�
ACCURATE�COLOUR�REPRODUCTION�
THAN�CAN�BE�ACHIEVED�WITH�

THE�CHEAPER�$.:,�STANDARD�
5HE�USER� INTERFACE�OF�1AGE4TREAM

��HAS�BEEN�MUCH� IMPROVED�GIVING�
THE�USER�A�CHOICE�OF�SEVERAL�DIFFERENT�
TOOLBOX� LAYOUTS� AND�PROVIDING�
DRAGGABLE�TOOLBOXES�FOR�FONTS�
COLOURS� PAGES� MACROS�AND� STYLES�

4OFT�-OGIK�ARE�MAKING�NO�
PROMISES�ABOUT�A�RELEASE�DATE� BUT�
THE� LATEST�ESTIMATE� IS�SOME�TIME� IN�
%ECEMBER�WITH�A�64�PRICE�TAG�OF�
������ *T�WILL� BE�DISTRIBUTED�BY�4ILICA�
c ��������������AND�.ERIDIAN
O ��������������

'INAL�8RITER�WILL� BE�DISTRIBUTED�BY�
4OFT8OOD�1RODUCTS�&UROPE�c ������
��������8ATCH�FOR�FULL� REVIEWS�OF�
BOTH�PACKAGES� IN�"MIGA�4HOPPER�AS�
SOON� AS�THEY�ARE�AVAILABLE�

4OFT�-OGIKjS�1AGE4TREAM���� 8 ILL�ITS �SUCCESSOR�REALLY�HAVE� "ND�HERE�IS�ITS �MAIN�COMPETITOR�ON�THE�.AC�� �2UARK�
THE�POWER�TO�BECOME� THE�NEW�%51�STANDARD � 91RESS� THE�PROGRAM�USED�TO �CREATE�THIS�MAGAZINE�

8 ILL�4OFTWOODjS�'INAL�8 RITER�CHANGE�THE�WAY�THA T�THE�
"MIGA�IS� VIEWED�IN�THE�COMMERCIAL�COMPUTING�SECTOR 
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6SERS�OF�8ORKBENCH������OR�HIGHER�
CAN�NOW�PLUG�INTO�$%�30.�
TECHNOLOGY�THANKS�TO�"4*.8"3&jS�
NEW�FILE�SYSTEM�

$ALLED�"SIM�$%'4V���� THE�
SOFTWARE�WILL�ENABLE�YOU�TO�ACCESS�A�
$%�30.�DRIVE� AS�AN�ORDINARY�
"MIGA%04�DEVICE�� � OVER����4$4*��
CONNECTED�DRIVES�ARE�SUPPORTED�� *N�
ADDITION� IT�PROVIDES�SUPPORT�FOR�THE�
,ODAK�1HOTO$%�STANDARD� AND�
ENABLES�THE�DRIVE�TO�BE�USED� AS�AN�
ORDINARY�$%�PLAYER��"�$%�30.�
CONTAINING�DISKS� ����TO�����OF�THE�
'RED� 'ISH�COLLECTION� IS� PROVIDED�AS�
PART�OF�THE� PACKAGE� ALL�OF�WHICH� SELLS�
FOR�_������

"SIM�$%'4V����IS�DISTRIBUTED�BY�
.ICRO�1"$&�6,�e��������������

3/&47!2%� 0#�
%-5,!4/2

1$�5ASK�THE�"USTRALIAN�SOFTWARE��
BASED�1$�EMULATOR� IS�TO�BE�
DISTRIBUTED� IN�THE�6,�BY�.ERIDIAN�FOR�
ONLY�_������

5HE�PROGRAM�WILL� RUN�ON�ALL�
"MIGAS� ITS� PERFORMANCE�DEPENDING�
ON�THE�POWER�OF�YOUR�MACHINE�� *T� IS�
FULLY�MULTITASKING� AND�ENABLES�YOU�TO�
TRANSFER�FILES� BETWEEN�.4�%04�AND�
"MIGA%04�� 6SING� IT�YOU�WILL� BE�ABLE�
TO� RUN�MOST�1$�APPLICATIONS�

*TS�FEATURES� INCLUDE�� EMULATION�OF�
UP�TO�TWO�FLOPPY�AND�TWO�HARD�DISKS��
SUPPORT�FOR�HIGH�DENSITY�DRIVES�� .%"�
$("� &("�AND�7("�SCREEN�MODES�
WITH� UP�TO�����COLOURS�� SUPPORT�FOR�
$%�30.�� AND� SERIAL� AND� PARALLEL� PORT�
EMULATIONS�

.ERIDIAN�e��������������

-/2%�30%%$�&/2�
!��������3

5HE�"FTERBURNER�ACCELERATOR�FROM�
%UTCH�BASED�&UREKA� IS�CLAIMED�TO �
MORE�THAN�DOUBLE�THE�SPEED�OF�AN�
"���������

5HE�CARD�COMES�WITH�A�.OTOROLA�
������ INCLUDING�A�MEMORY�
MANAGEMENT�UNIT�CLOCKED�AT���.)Z�
AND�HAS�SPACE�FOR�A�MATHS�COd
PROCESSOR�� *T� INCLUDES�A� LOCAL�MEMORY�
BUS�FOR�THE�ADDITION�OF�UP�TO����.B�
OF���NS����BIT�4*..S� PROVIDING�
MUCH�HIGHER�MEMORY�ACCESS�RATES�
THAN�ARE�POSSIBLE�ON�AN�UNMODIFIED�
"���������

5HE�"FTERBURNER�"���������
COSTS�%.����� AND� IS� AVAILABLE�FROM�
&UREKA�A ������������������

!./4(%2�#$�$%-/
"LMATHERA�ARE�RELEASING�5HE�%EMO�**�
$%�FOR�THE�$%���$%57�AND�"����
$%�30.�DRIVE�� *T�CONTAINS�GAMES
1%�DEMOS�MUSIC�FILES�SOUND�
SAMPLES� *''�IMAGES�AND�THREE�
VERSIONS�OF�8ORKBENCH�� *T�COSTS�
_�������$ALL�"LMATHERA�ON�
q#��������������

( R D B � @ L J M R Q B O �
P E L T � F J J F K B K Q
%RENCHED� IN�NEON�BRIGHT�COMPUTER�
GRAPHICS�SONICALLY�SOARING�SOUND�
EFFECTS�ELECTRO�MUSIC�57�CAMERAS�
RADIO�MIKES�FULL�MOTION�VIDEO�AND�ALL�
THE� LATEST�TECHNO�WIZARDRY�THE�
4ECOND�'UTURE�&NTERTAINMENT�4HOW�
IS� LIKELY�TO�BE�THE�CLOSEST�YOUjLL�GET�
TO�CYBERSPACE�

0RGANISED�BY�THE�PUBLISHERS�OF�
GOOD�OL��"MIGA�4HOPPER�	AS�WELL� AS�
ABOUT����OTHER�MAGAZINES� INCLUDING�
"MIGA�'ORMAT�"MIGA�1OWER�AND�
'UTURE�.USIC
�THE�SHOW�WILL� BE� THE�
PLACE�TO�BE� IF�YOU�WANT�TO�KNOW�
WHATjS� HAPPENING�NOW�AND� IN�THE�
FUTURE�OF�COMPUTING�

/ATURALLY� OF�SPECIAL� INTEREST�WILL�
BE�THE�8ORLD�0F�"MIGA�SECTION�WHERE�
$OMMODORE�WILL� BE�EXHIBITING�A�WHOLE�
HOST�OF�GOODIES�DESTINED�TO�DELIGHT�
EVEN�THE�MOST�HARDENED� AND�CYNICAL�
OF�TECHNOPHILES��0THER�BIG�NAMES�
FROM�THE�"MIGA�MARKETPLACE�WHOjLL�
BE�THERE� SHOWING�NEW�PRODUCTS�AND�
SELLING�FAVOURITES�AT�UNBEATABLE�
PRICES� INCLUDE� ������1%�-IBRARY�
%ATABASE�%IRECT� %ATEL� &LECTRONICS�
%IGITA� *NTERNATIONAL� %OMARK�
&LECTRONIC�"RTS� 'UTURE�;ONE�4TORES�
(ASTEINER�5ECHNOLOGIES� ,ADOR�.%�
0FFICE�4UPPLIES� .AIL�0RDER�&XPRESS�
1%�4ELECTIONS� 1%�4OFT�1OWER�
$OMPUTING� 4ILICA�4HOP�4IREN

4OFTWARE� 4NAP�$OMPUTER�4UPPLIES�
4OFTWARE�%EMON�4UPRA�854�
&LECTRONICS�AND�8EMBLEY�&LECTRONICS�

5HE�"MIGA�4HOPPER�TEAM�WILL� BE�
THERE� ALONG�WITH� THE�PEOPLE�WHO�PUT�
TOGETHER�'UTUREjS�OTHER�COMPUTING�
MAGAZINES� READY�TO�OFFER�ADVICE�AND

�� SUBMIT�
TO� INTERROGATION�� �OR�SOMETHING����

#UT�THAT� AS�WEjRE�FOND�OF�SAYING�
ISNjT�ALL��5HE�57�PROGRAMME�
(AMES.ASTERWILL� BE�BROADCAST� LIVE�
FROM�THE�SHOW�ON�THE�5HURSDAY�
EVENING�WHILE�THE�##$jS�3ADIO�0NE�
WILL� BE�GOING�OUT� LIVE�THROUGHOUT�THE�
SHOWjS�PROCEEDINGS�

5HE�SHOW�RUNS�FROM�5HURSDAY����
TO�4UNDAY����/OVEMBER�AT�-ONDONjS�
0LYMPIA�� &NTRY� IS�BY�TICKET�ONLY� SO�
YOUjD�BETTER�GET�YOUR�SKATES�ON�AND�
RING�THE�HOTLINE�NUMBER�e���������
������"�SINGLE�TICKET�COSTS�_����� OR�
YOU�CAN�GET�A�FAMILY�TICKET�	WHICH�
ADMITS�FOUR
�FOR�_������

3 S @ Q � C N S SX � N U D Q � M D V � O Q HM SD Q R
:OU�MIGHT�THINK�THAT�THE�AGE�OF�THE�
DOT�MATRIX�PRINTER�IS�GONE�WHAT�WITH�
THE�PROLIFERATION�OF�INKJETS�AND�THE�
EVER�FALLING�PRICES�OF�LASERS��4TAR�
HOWEVER�EXPECT��������DOT�
MATRIX�PRINTERS�TO�BE�SOLD� IN�THE�
NEXT�YEAR� AND�ARE�STRENGTHENING�
THEIR�-$�RANGE�TO�MAKE�SURE�THEY�
GET�A�GOOD�SHARE�OF�THE�SALES�

5WO�COLOUR�MODELS�� �THE�-$������
AND� -$�������� �FIRM�THE�-$�SERIES

4TAR�. ICRONICS�HIGHLIGHT�LOWER�OPERATING�COSTS�AS�A�BIG �
BENEFIT�O F�THE IR�-$�COLOUR�DOT�M ATRIX�PRIN TER�RANGE�

INTO�WHAT�4TAR�BELIEVE� IS�A�RANGE�WITH�
SOMETHING�FOR�EVERYONE�

5HE�-$������ IS�A�_����COLOUR�
DOT�MATRIX�THAT�COMES�WITH�A����PAGE�
SHEET�FEEDER�� *T�WILL� AUTOMATICALLY�
CHANGE� ITS� PRINT�EMULATION�TO�THAT�
REQUIRED�BY�THE�CONTROLLING�COMPUTER�
AND�FEATURES�A�SPECIAL�ZOOM�MODE�
THAT�WILL� REDUCE�"��DOCUMENTS�TO�"��
OR�"��SIZE�

5HE�-$�������WILL� PRINT�MORE�
QUICKLY�	UP�TO�����
CHARACTERS�PER�
SECOND
�AND�QUIETLY�
AND� IS�ABLE�TO�SWITCH�
BETWEEN�SINGLE�SHEET�
AND�CONTINUOUS�
STATIONERY�MODES�� *T�
SUPPORTS� &PSON�
-2���� *#.�
1RO1RINTER�AND� /&$�
(RAPHICS�EMULATIONS�
AUTOMATICALLY�
SWITCHING�AS�NEEDED��
*T�COSTS�_����

$ONTACT�4TAR�ON�
e��������������FOR�
MORE� INFORMATION�

"ND� HERE�ARE�THE�WINNERS�OF�THE�
COMPETITION�WE�RAN� LAST�MONTH�� &ACH�
WILL� BE� RECEIVING�A�FREE�TICKET�TO�THE�
SHOW�SO� IF�YOUjRE�NOT� LISTED� HERE�
BETTER�DIAL� THAT�NUMBER�NOW�
"�$�.URDOCH�OF�-EIGH�ON�4EA� IN�
&SSEX�	WHO�CAME�UP�WITH�OUR�
FAVOURITE� REASON�WEjRE�SO�GOOD�TO�
YOU�� k8HEN�YOUjRE�SHELL�SHOCKED�
GOOD�AND�PROPER� THE� REMEDYjS�
"MIGA�4HOPPER�
�� 3ICHARD�3OGERS�OF�
3OYSTON� IN�)ERTS���.� #�1EDEN�OF�
1OTTERS�(REEN� IN�$OVENTRY�� /ICHOLAS�
8EST�OF�-ONDON�4&��� %ANIEL�$ALSTOR�
OF�4IDCUP� IN� ,ENT�� 4�+�5ROW�OF�
4TAFFORD� IN� ER� 4TAFFORDSHIRE� ISNjT� IT�
3�'ROST�OF�8ESTBURY�ON�5RYM� NEAR�
#RISTOL��$HRIS�+ACKSON� FROM�
$HESTERFIELD� IN� %ERBYSHIRE��+OHN�
0AKES�OF�4HOTTON� IN�$LWYD��3ICHARD�
&ASTEN�OF�/EWCASTLE� UPON�5YNE�
%AVID�5URNER�FROM�4UTTON� IN�"SHFIELD�
/OTTS���"LAN�8IGHTMAN�FROM�%UNBAR�
IN� &AST�-OTHIAN�� .�$ROSSLEY�FROM�
$HESTERFIELD�WHICH� IS�STILL� IN�
%ERBYSHIRE�� %AVID�1ARKER�OF�
$AMBRIDGE��1�)OPE�FROM�#EDMINSTER�
IN� #RISTOL��7INCENT�4TEWART�OF�1ERTH� IN�
4COTLAND�� +ASON�8ORSWICK�FROM�
#OLTON� IN� -ANCS���4ILVIA�3ISBY�OF�
0XFORD��+� %ONNELLY�OF�(LASGOW�� AND� )�
8ATKINS�FROM�$ARDIGAN� IN�%YFED��
$ONGRATULATIONS��4EE�YOU�THERE�

$0..0%03&�
6/83"1�
9."4�#6/%-&
5HIS�YEARjS�$HRISTMAS�BUNDLE�FROM�
$OMMODORE�DEMONSTRATES�THEIR�FAITH�
IN�THE�"����jS�CAPABILITIES�AS�A�
PRODUCTIVITY�MACHINE�

"S�WELL�AS�A�BATCH�OF�GAMES�� �
0SCAR�AND�%ENNIS�� �IT�WILL� BE�SOLD�
WITH�%ELUXE�1AINT�*7�"("� 8ORDWORTH�
AND�1RINT�.ANAGER� ALL�FOR�_��������
$OMMENTED�THE�COMPANYjS�JOINT�
MANAGING�DIRECTOR�%AVID�1LEASANCE��
k *TjS�THE�BROADEST�POSSIBLE�
INTRODUCTION�TO�THE�VAST�POSSIBILITIES�
OF�THE�"MIGA�WORLD�l

5HE�"�����%ESKTOP�%YNAMITE�
BUNDLE�� �MORE�BANGS�FOR�YOUR�BUCKS�
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8HETHER�YOUjRE�A�STUDENT� TOU RIST�OR�
BUSINESS�TYPE� TEACH�YOURSELF�
4PANISH�� �W RITTEN�AND�SPOKEN�� �WITH�
-$-jS�.ICRO�4PANISH�� * T �W ILL�TAKE�A�
BEGINNER�THROUGH�TO �($4&�LEVEL�
INCLUDES�SAMPLED�SPEECH�MUSIC�
ANIMATIONS�AND�S TILLS �AND�COSTS�
_������FROM�-$-�A ��������������

3DQHNTR�LTRBKD�KNQ�#$��
5HE�FIRST�EXPANSION�CARD�FOR�THE�
$%���HAS�BEEN�ANNOUNCED�AND� IT�
LOOKS� LIKELY�TO�TURN�THE�CONSOLE�INTO�A�
MACHINE�TO�BE�RECKONED�WITH�

5HE�$%�?�&XPANSION� #OARD�FROM�
.ICROBOTICS�WILL�WHEN�FITTED� ADD�THE�
FOLLOWING�CAPABILITIES�� A�SERIAL� PORT� A�
PARALLEL� PORT� A�FLOPPY�DRIVE�PORT� AN�
*%&�HARD�DRIVE� INTERFACE� SPACE�FOR�UP�
TO��.B�OF�MEMORY�EXPANSION� AN�
.1&(�SOCKET�	ENABLING�A�FULL�MOTION�
VIDEO�UNIT�TO�BE�ADDED
�AND�A�1ARNET�
CABLE�MEANING�THAT�THE�MACHINE�WILL�
BE�CONTROLLABLE�VIA� ANOTHER�"MIGA�WITH�
A� KEYBOARD�

.ICROBOTICSj� BOARD�WILL� BE�SOLD�BY�
*NDI� %IRECT�FOR�_������

"LSO�NEW�FROM�.ICROBOTICS�ARE�TWO�
EXPANSION�CARDS�DESIGNED�FOR�THE�
"��������������������"MIGA

MACHINES��5HE�FIRST�THE�/9�����
ENABLES�"MIGAS�TO�BE�CONNECTED� IN� A�
NETWORK�RUN�UNDER�THE�&NVOY�PEER�TO��
PEER�PROTOCOL� IT�WILL�COST�_������

5HE�%ELTA������&XPANSION� #OARD�
WILL� PROVIDE�YOUR�"MIGA�WITH�A�FURTHER�
TWO�SERIAL� PORTS� ONE�PARALLEL� PORT�
SPACE�FOR�UP�TO��.B�OF�3".� A�4$4*���
HARD�DISK� INTERFACE�AN� *%&�HARD�DISK�
INTERFACE�AND�A�TWO�CHANNEL� .*%*�
INTERFACE��5HE�PRICE�WILL� BE�_�������

5HE�FINAL� .ICROBOTICS�BOARD� FOR�
"����S�AND�"����S�ONLY� IS�CALLED�
THE�%ELTA�;��� *T�PROVIDES�ALL�THE�SAME�
FACILITIES�AS�THE�%ELTA������ BUT�WITH�
A�NETWORK� INTERFACE�AND�SPACE�FOR�
����.B�OF�MEMORY�� *T�IS�SET�TO�SELL�
FOR�_�������

"LL�CARDS�WILL� BE�AVAILABLE�FROM�
*NDI� %IRECT�.AIL� A ��������������

15!.45-�$2)6%3�
&/2�!-)'!� ����
4IREN�4OFTWARE�ARE�SELLING�THE�FIRST
����INCH�2UANTUM�HARD�DRIVES�THAT�
ARE�COMPATIBLE�WITH�THE�"����AND�
"�����

2UANTUM�DRIVES�ARE�
ACKNOWLEDGED�TO�BE�SOME�OF�THE�
FASTEST�AROUND��5HEY�BOAST�A��.B�
PER�SECOND�TRANSFER�RATE�WITH�A�SEEK�
TIME�OF��MS��5HEY�ARE�AVAILABLE�FROM�
4IREN� IN� SIZES�FROM����TO����.B�
COSTING�_�������AND�_�������
RESPECTIVELY��5HEY�ARE�SUPPLIED�WITH�
FITTING�INSTRUCTIONS� AN� *%&�CABLE�
SCREWS� AND�8ORKBENCH��4IREN�
4OFTWARE�9 ��������������

5OP� T I T L IN G
.ONTAGE���IS�A�NEW����BIT�T ITLING �
PACKAGE�FROM�*NNOVISION�
5ECHNOLOGY�MAKERS�OF�#ROADCAST�
5ITTER�**�

"MONG�ITS�FEATURES�ARE�THE�ABILITY�
TO�ANTI�ALIAS�TEXT�TO�THE�BACKGROUND�
ON�WHICH�THEY�ARE�PLACED� CREATE�
TRANSITIONS� AND�USE����BIT�IMAGES�AS�
BACKGROUNDS�� *T�COMES�WITH�EIGHT�
SCALABLE�FONTS� AND�CAN� IMPORT�
1OST4CRIPT�AND�$OMPUGRAPHIC�FONTS�
WITH�THE�ADDITION�OF�A�1OST4CRIPT�
MODULE��5EXT�EFFECTS�THAT�CAN�BE�
APPLIED� INCLUDE�VARIABLE�
TRANSPARENCY�GRADIENT�COLOUR�FILLS�
EMBOSSING� SOFT�SHADOWING� OUTLINE�
AND�ORDINARY�SHADOWING�

7ERSIONS�ARE�AVAILABLE�THAT�ARE�
COMPATIBLE�WITH�"("�SCREENS�
0PALVISION�(71jS� *7����AND�THE�
7IDEO�5OASTER�� *T� IS�DISTRIBUTED� IN�THE�
6,�BY�.ERIDIAN�9 ��������������FOR�
_������� AND�.ICRO�1"$&�6,�
9 ���������������WHO�HAVE�YET�TO�
FIX�A� PRICE�

&)'(4).'�4(%�
'//$�&)'(4

1ROTECTION�FROM�VIRUSES�IS�AT�HAND�
FROM�THE�4AFE�)EX�*NTERNATIONAL�
ORGANISATION�WHO�HAVE� RECENTLY�SET�
UP�A�6,�VIRUS�CENTRE�

5HE�CENTRE�DISTRIBUTES�A�DISK�
CALLED� 5HE�/EW�4UPERKILLERS�WHICH�
CONTAINS�PROGRAMS�TO�DEAL�WITH� ALL�OF�
THE� LATEST�VIRUSES�� 'URTHERMORE� IT�
COLLATES� NEW�VIRUSES�FROM�USERS�AND�
LIAISES�WITH�THE�MAIN�4AFE�)EX�
*NTERNATIONAL�CENTRE� IN�%ENMARK�

5HE�ORGANISATION�CHARGES�_��PER�
DISK��5HE�MONEY�HELPS� REWARD�THE�
CREATORS�OF�THE�VIRUS� KILLERS� AND� IS�
ALSO�TO�BE�USED�TO�SET�UP�A�FREE�
TELEPHONE�FAX�AND�BULLETIN� BOARD� LINE�
THAT�WILL�OFFER�VIRUS�ADVICE�TO�6,�
"MIGA�OWNERS�

:OU�CAN�GET�A�COPY�OF�THE�DISK�BY�
SENDING�A�CHECK�FOR�_��MADE�
PAYABLE�TO�1AUL� #ROWNE� TO��4)*�
3EGIONAL�7IRUS�$ENTRE�6,� ����-EEDS�
3OAD� &CCLESHILL� #RADFORD�8EST�
:ORKS�� #%���-2�

.DV�#HSHYDMR�ANNRS�OQHMSDQ�ONOTK@SHNM
8HETHER�YOUjRE�AFTER�A� LOW�COST�DOT�MATRIX�OR�A�HIGH�END�
LASER�PRINTER�$ITIZENjS�TWO�NEW�LAUNCHES�SHOULD�SATISFY�
YOUR�REQUIREMENTS�

5HE�4WIFT����$� IS�THE� LATEST�ADDITION�TO�THE�COMPANYjS�
4WIFT��� RANGE�OF����PIN�DOT�MATRIX�PRINTERS�� *T�S�A�COLOUR�
PRINTER�THAT�CAN�HANDLE�MULTI�PART�STATIONERY�CUT�SHEET�
CONTINUOUS�PAPER�AND�OVERHEAD�TRANSPARENCIES�

5HE�4WIFT����$jS�SPEED� IN� DRAFT�MODE� IS� ����
CHARACTERS�PER�SECOND� 	AT�A�PITCH�OF����CHARACTERS� PER�
INCH
�OR�A� REALLY�QUITE�ZIPPY�����CHARACTERS�PER�SECOND�	AT�
A�PITCH�OF����CHARACTERS� PER�INCH
��4IX�FONTS�ARE�AVAILABLE� IN�
LETTER�QUALITY�MODE�

5HE�4WIFT����$�SUPPORTS�THREE�EMULATIONS�� &PSON�
-2�������� *#.�1ROPRINTER�9��E�AND�/&$�1���� *T�HAS�A�
RECOMMENDED� RETAIL� PRICE�OF�_����

$ITIZENjS�1RO-ASER������MARKS�A�FIRST�FOR�THE�COMPANY�
� �NOT�ONLY�IS� IT�THEIR�FIRST� LASER�PRINTER� BUT� ITjS�ALSO�THE�FIRST�
TO�BE�AVAILABLE�DIRECTLY�FROM�$ITIZEN��9������������
�� *T�
COMES�WITH� �.B�OF�MEMORY�AND�BUILT�IN� )1�-ASER+ET�***�
&PSON� '9�����AND� *#.�1RO1RINTER�9-���E�EMULATIONS�� &IGHT

5HE�LA TEST�ADDITION�TO �$ITIZENjS�4W IFT�� �RANGE� THE�4W IFT�
���$�IS�A�LOW�COST����PIN�COLOUR�DOT�M ATRIX�PRINTER�

SCALABLE�FONTS�ARE�ALSO�PROVIDED��5HE�1RO-ASER������HAS�A�
RECOMMENDED� RETAIL� PRICE�OF�_����� BUT� IS�AVAILABLE�DIRECT�
FROM�$ITIZEN�FOR�_����

!�3%2)!,�+),,%2
"MIGA�OWNERS�SEARCHING�FOR�A�
MEANS�OF�CONNECTING�TO �THE�REAL�
WORLD�CAN�REST�EASY�NOW�THAT�
"PPLIED�4YSTEMS�(ROUP�HAVE�
ANNOUNCED�THEIR�HIGH�PERFORMANCE�
SERIAL�CARD�

$ALLED�4ERIOX� THE�CARD�WILL� SUPPLY�
YOUR�"MIGA�WITH�TWO�OR�FOUR�ADDITIONAL�
SERIAL� PORTS�AT�SPEEDS�BETWEEN�����
AND�������BAUD��1RICES�START�AT�
_����"4(�A �������������

(@QKDPTHM�CD@K
5HEREjS�A�SPECIAL�OFFER�ON�AT�THE�
MOMENT�FOR�PEOPLE� INTERESTED�IN�
BUYING�9I�&LECTRONICSj�)ARLEQUIN�1LUS�
���BIT�FRAME�BUFFER�

"LREADY�CHEAPER�THAN�THE�EARLIER�
)ARLEQUIN�CARD� 	AND�BETTER
� THE�
)ARLEQUIN�1LUS� IS�BEING�BUNDLED�WITH�
.ACRO4YSTEMjS�7-"#�:�$�
FRAMEGRABBER�	ITSELF�WORTH�_���
�

5HE�WHOLE� PACKAGE�WITH��.B�OF�
3".� IS�AVAILABLE�FROM�9I� &LECTRONICS�
FOR�_������"��.B�VERSION�COSTS�
_������9*�A ��������������

5 YPE4M ITH
' ' � 9 9

U P G RA D E D
%ESKTOP�PUBLISHING�AFICIONADOS�WILL�
BE�PLEASED�TO�LEARN�OF�THE� LATEST�
VERSION�OF�5YPE4MITH�FROM�4OFT�-OGIK�
1UBLISHING�

5YPE4MITH�� �ENABLES�THE�USER�TO�
CREATE�1OST4CRIPT�$OMPUGRAPHIC�AND�
4OFT�-OGIK�OUTLINE�FONTS�FOR�USE� IN�
%51�AND�OTHER�APPLICATIONS�

"MONG�THE� LATEST�VERSIONjS�
ENHANCEMENTS�ARE�THE�ABILITY�TO�
CREATE�BITMAP�FONTS�FROM�OUTLINE�
EQUIVALENTS�TO�TRACE�BITMAPS�TO�
CREATE�OUTLINE�VERSIONS�	MEANING�YOU�
CAN�CREATE�FONTS�FROM�SCANNED�
PAGES
� AND�TO�TAKE�KERNING�
INFORMATION�FROM�ONE�FONT�AND� PLACE�
IT�IN� ANOTHER�

5YPE4MITH�� �ALSO�SUPPORTS�HINTS
� �A�SYSTEM�THAT�IMPROVES�THE�CLARITY�
OF�FONTS�WHEN�THEYjRE�PRINTED� AT�LOW�
RESOLUTIONS�OR�SMALL�SIZES�

*T�WILL� BE�DISTRIBUTED� IN�THE�6,�BY�
.ERIDIAN� � ��������������AND�4%-�
9 ��������������FOR�_�������

3(/7�"53).%33
"� LIST�OF�COMPUTER�SHOWS�
HAPPENING�IN�THE�NEAR�FUTURE�

n� 5HURSDAY���TH�TO�4UNDAY���TH�
/OVEMBER�� �4ECOND�'UTURE�
&NTERTAINMENT�4HOW� A ���������
�����

n� 'RIDAY���TH�TO�4UNDAY���TH�
/OVEMBER�� �THE��TH�$HRISTMAS�
*NTERNATIONAL�$OMPUTER�4HOW��
8EMBLEY�&XHIBITION�$ENTRE�
A ��������������

n� 4UNDAY� �TH�%ECEMBER�� �THE��TH�
ANNUAL�$HRISTMAS�$OMPUTER�4HOW�
OF�THE�/OTTINGHAM�.ICROCOMPUTER�
$LUB� A �������������

n� "LL� 'ORMATS�$OMPUTER�'AIR��
/OVEMBER��TH�0XFORD� �TH�
#RIGHTON���TH�8EST�.IDLANDS�
��TH� -ONDON���ST�1ORTSMOUTH�
��TH�/ORTH�8EST���TH�#RISTOL�
%ECEMBER��TH�-EICESTER� �TH�
8ASHINGTON� A �������������
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"LL�8ORKBENCHES
8ANT�TO�KNOW�HOW�TO�TAKE�TOTAL�
CONTROL�OF�YOUR�"MIGA �5HEN�THIS�
PACKAGE�FROM�"MIGANUTS� IS�THE�ONE�
FOR�YOU�� *TjS�DESIGNED�TO�TEACH�
ABSOLUTE� BEGINNERS�THE�MYSTERIES�OF�
ASSEMBLY�LANGUAGE�AND�SHOW�YOU�
HOW�TO� USE� IT�TO�ACCESS�THE�"MIGAjS�
HARDWARE�AND�ACHIEVE�STUNNING�
GRAPHICAL� AND�AUDIO�EFFECTS�

5HIS� IS�ACTUALLY�PART�ONE� IN�A�FOUR�
DISK�SERIES�FROM�"MIGANUTS�� *T�DEALS�
WITH�THE�FUNDAMENTALS�OF�ASSEMBLY�
LANGUAGE�PROGRAMMING� AND�THEN�
INTRODUCES�THE�VARIOUS� INTRUCTIONS�
YOUjLL� BE�NEEDING�� *T�EXPLAINS�HOW�YOU�
CAN�MOVE�DATA�AROUND� AND�PERFORM�
ARITHMETIC� AND�THEN�GOES�ON�TO�THE�
MORE� INVOLVED�SUBJECTS�OF�LOOPS�AND�
SUBROUTINES�� 'INALLY�IT�DEALS�WITH�THE�
VARIOUS� BINARY�OPERATIONS�ASSEMBLY�
LANGUAGE�ENABLES�YOU�TO�PERFORM�

5HE�BEAUTY�OF�THIS�PACKAGE� IS�
THAT�YOU�CAN� LOAD� IN� ITS�MANY�
EXAMPLES�WHILE�YOU�ARE�READING�THE�
TUTORIAL�TEXT��5HIS�MEANS�YOU�CAN�SEE�
EXACTLY�HOW�THINGS�ARE�DONE�EVEN�AS

YOU� READ�ABOUT�THEM�� *N� ADDITION� A�
COMPLETE�ASSEMBLER� IS�SUPPLIED� SO�
YOU�CAN�ASSEMBLE� INTO� RUNNABLE�
VERSIONS�NOT�ONLY�THE�EXAMPLE�
PROGRAMS�BUT�YOUR�OWN� PROGRAMS�TOO��
"LL�OF�THIS�CAN�BE�DONE�FROM�THE�
ENVIRONMENT�OF�THE�TUTORIAL� READING�
PROGRAM�GIVING�YOU�A�CHANCE�TO�
PRACTISE�YOUR�SKILLS�AS�YOU� LEARN�

*.1035"/5
0NCE�YOUjVE�DEARCHIVED�THE�"$$�
)ARDWARE�1ROGRAMMING�(UIDE�ON�TO�A�
FLOPPY�DISK�YOU�NEED�TO�GIVE�THIS�DISK�
THE� NAME�. L�� �:OU�CAN�DO�THIS�BY�
SINGLE�CLICKING�ON� IT�AND�SELECTING�
RENAME�FROM�THE�8ORKBENCH�MENU�

"LTERNATIVELY� IF�YOU�DEARCHIVE� IT�
TO�YOUR�HARD� DISK�OR�3".�DISK� THEN�
YOU�MUST�MAKE�AN�ASSIGN�THAT�POINTS�
TO�WHEREVER�YOU�HAVE�PLACED� IT�� %O�
THIS�FROM�THE�4HELL�� 'OR�EXAMPLE� IF�
YOU�HAVE�DEARCHIVED�TO�A�DIRECTORY�
CALLED�TUTORIALS�ON�A�HARD�DISK�
PARTITION�CALLED�DH L�� THEN�YOU�WOULD�
OPEN� A�4HELL�WINDOW�BY�DOUBLEd
CLICKING�ON�THE�4HELL� ICON�AND� TYPE�

9KKA?F�)D�� <@D�LMLGJA9DK

:OU�LL� PROBABLY�WANT�TO�PUT�THIS� LINE�
SOMEWHERE� IN�YOUR�STARTUP�SEQUENCE�
	TYPE�ED�S�STARTUP�SEQUENCE�TO
ENABLE�YOU�TO�DO�SO
�SO�THAT�YOU�CAN�
RUN�THE�TUTORIAL�WHENEVER�YOU� SWITCH�
ON�YOUR�MACHINE�

0NCE�YOUjVE�DONE�THIS�YOU�CAN�
GET� INTO�THE�TUTORIAL� BY�OPENING�UP�
THE�#EGINNERS�DRAWER�AND�DOUBLEd
CLICKING�ON�THE�5UTORIAL� ICON�

41&$*"-�0''&3
5HE�VERSION�OF�THE�"$$�)ARDWARE�
1ROGRAMMING�(UIDE�ON�THE�COVER�DISK�
IS�JUST�ONE� PART�OF�A� LARGER�PACKAGE��
"MIGA�4HOPPER�HAS�TIED�UP�A�DEAL�
WITH�"MIGANUTS�SO�THAT�YOU�CAN�GET�
THE�WHOLE� LOT�AT�A�DISCOUNT�PRICE�OF�
_������	INCLUDING�POSTAGE�AND�
PACKING
�� �THATjS�A�SAVING�OF�_���5HE�
OTHER�DISKS�MOVE�ON�TO�MORE�
SOPHISTICATED�USES�FOR�ASSEMBLY�
LANGUAGE� DEALING�WITH� SUCH�THINGS�
AS�OPENING�CUSTOM�SCREENS� CREATING�
SOUND� EFFECTS� DRAWING�GRAPHICS�AND�
ANIMATING�SPRITES��5O�GET�THEM�
SIMPLY�SEND�A�CHEQUE�OR�POSTAL�ORDER�
FOR�_������PAYABLE�TO�"MIGANUTS�AT�
THIS�ADDRESS��"MIGANUTS�6NITED

��%AFFERN�"VENUE� /EW�"RLEY�
$OVENTRY�$7���(3�
/OTE�THAT�TO�QUALIFY�FOR�THIS�SPECIAL�
REDUCED�PRICE�YOU�MUST� INCLUDE�YOUR�
ORIGINAL�"MIGA�4HOPPER�COVER�DISK�AS�
PROOF�OF�PURCHASE�� �BUT�THAT�WONjT �BE�
A�PROBLEM�WILL� IT� BECAUSE�YOUjLL�
ALREADY�HAVE�MADE�A�BACK�UP�COPY�OF�
YOUR�COVER�DISK�WONjT �YOU 

4063$&@$0%&
"LL�8ORKBENCHES
)ERE�YOUjLL� FIND�THE�TWO� PROGRAMS�
PRINTED� IN�THE�-ISTINGS�SECTION�OF�THE�
MAGAZINE�	PAGE���
��5HEYjRE�BOTH�
WRITTEN� IN�".04�AND�THE�VERSIONS�ON�
THE�DISK�ARE� IN� SOURCE�CODE�FORMAT�
SO�YOU�CAN� LOAD�THEM� INTO�THE�".04�
INTERPRETER� EXAMINE�THEM�TO�PICK�UP�
TIPS� AND� RUN�THEM�TO�TRY�THEM�OUT��
1LEASE�NOTE�THAT�NO� ICONS�ARE�
INCLUDED�FOR�THESE�TWO�PROGRAMS��
/EITHER�OF�THEM�NEED�DEARCHIVING�
BEFORE�USE�� �THEYjRE�BOTH� READY�TO�BE�
LOADED�DIRECTLY� INTO�".04�

."145"5*0/
"LL�8ORKBENCHES
.AP4TATION�IS�A� HANDY�UTILITY�THAT�WILL

3/�*534�(/7 9/5�'%4�!4�!,,�4()3

/� 'IRST�YOU�SHOULD�SWITCH�ON�AND�BOOT�UP�YOUR�
MACHINE�WITH�8ORKBENCH��5HEN� INSERT�THE�COPY�THAT�
YOUjVE�MADE�OF�THIS�MONTHjS�COVER�DISK��:OUjLL� SEE�
THE�"MIGA�4HOPPER� ICON�APPEAR�THE�SCREEN�� #EFORE�
YOU�GO�ANY�FURTHER�YOUj LL� ALSO�WANT�TO�HAVE�SEVERAL�
BLANK�FORMATTED�DISKS�AVAILABLE�	UNLSESS�YOU� INTEND�
TO�DEARCHIVE�TO�HARD�DISK�OR�3".�
�� �YOUj LL� NEED�
SOMETHING�TO�SAVE�THE�UNCOMPRESSED� SOFTWARE�ONTO�

2 � 5HE�NEXT�STEP� IS�TO�DOUBLE�CLICK�WITH� THE� LEFT�
HAND�MOUSE�BUTTON�ON�THE�"MIGA�4HOPPER� ICON��"�
WINDOW�FOR�THE�DISK�WILL� THEN�OPEN� IN�WHICH�WILL� BE�
DISPLAYED�THE�SIX� ICONS�FOR�THE�SOFTWARE�ON�THE�DISK�
THIS�MONTH��"PART�FROM�THE�DRAWER�CALLED�
4OURCE@$ODE�WHICH�CONTAINS�THE� READERS� LISTINGS�
FROM�PAGE���� ALL� OF�THE�COVER�DISK�FILES�HAVE�BEEN�
COMPRESSED�WITH�THE�ARCHIVING�UTILITY�-H"�

b � -ETjS�SAY�THAT�YOU�WANT�TO�UNPACK�THE�"$$�
)ARDWARE�1ROGRAMMING�PACKAGE��:OU�LL� NEED�TO�HAVE�
A�BLANK�FORMATTED�DISK�READY�BEFORE�YOU�START�TO�DEd
COMPRESS�"$$�� #ECAUSE�"$$�IS� PROGRAMMED�TO� LOOK�
FOR�FILES�ON�A�DISK�CALLED�. L�YOU�NEED�TO�NAME�THIS�
DISK�. L�	ONLY�IN�THE�CASE�OF�"$$�THOUGH
�� /OW�
DOUBLE�CLICK�ON�THE�BLANK�DISK� ICON�AND�ANOTHER�
WINDOW�WILL�OPEN�ON�YOUR�SCREEN�

\ �? � ".*("�4)011&3�n �*446&����n �%&$&.#&3�����
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5HE�FIRST�THING�THAT�YOU�MUST�DO�WITH�
YOUR�COVER�DISK� IS�TO�PROTECT� IT�FROM�
ACCIDENTS�BY�MAKING�SURE�THAT�IT� IS�
WRITE�PROTECTED��5O�DO�THIS�MAKE�
SURE�THAT�THE�MOVABLE�PLASTIC�TAB�ON�
THE�DISK�IS� IN�THE�OPEN�POSITION�� �
THAT� IS�YOU�CAN�SEE�THROUGH�THE�
HOLE��5HIS�MEANS�NOTHING�CAN�NOW�
BE�WRITTEN�TO�THE�DISK� ESPECIALLY�
VIRUSES�� *F�YOU�DONjT �WRITE�PROTECT�
YOUR�DISK�AND�END�UP�WITH�A�VIRUS�� �
WELL�THATjS�YOUR�PROBLEM�

5HE�NEXT� IMPORTANT�STEP� IS�TO�
MAKE�A�BACK�UP�COPY�OF�THE�COVER�
DISK�� �IN�CASE�ANY�NASTY�ACCIDENTS�
HAPPEN�WHILE�YOUjRE�BUSY�WORKING�
WITH� IT��5HE�EASIEST�WAY�TO�GO�ABOUT�
THIS� IS�VIA�THE�4HELL�� 4O�OPEN�A�
4HELL�WINDOW�AND�THEN�TYPE�THE�
FOLLOWING�AT�THE� PROMPT�
<AKC;GHQ�<>+�� LG�<>+�

:OUR�"MIGA�WILL� NOW�ASK�YOU�TO�
INSERT�THE�4063$&�DISK�	THATjS�THE�
COVER�DISK
� IN�DF0��AND�THEN�PRESS�
THE� <3ETURN>�KEY�TO�CONTINUE�

:OUR�COMPUTER�WILL� NOW�READ�
SOME�OF�THE� INFORMATION� FROM�THE�
DISK�BEFORE�ANOTHER�4YSTEM

PROVE�A�BOON�TO�GAMES�PROGRAMMERS�
EVERYWHERE�� *T�ENABLES�YOU�TO�
CONSTRUCT�HUGE�GAME�AREAS�OUT�OF�
SMALLER�kTILES���5HESE�TILES�ARE�
DESIGNED�SEPARATELY� USUALLY�IN� ���X�
���OR����X����PIXEL�BLOCKS� IN� SUCH�A�
WAY�THAT�THEY�CAN�BE�JOINED�TOGETHER�
JIGSAW�PUZZLE�WISE� TO�CREATE� LARGER�
IMAGES��5HE�TRICK� IS�TO�DESIGN�TILES�
THAT�CAN�BE� RE�USED� IN�MANY�DIFFERENT�
AREAS�OF�YOUR�GAME��5HE� RESULT�IS�A�
HUGE�GAME� AREA�THAT�TAKES�UP�
COMPARATIVELY�LITTLE�MEMORY�OR�DISK

3EQUESTER�WINDOW�APPEARS�ASKING�
YOU�TO� INSERT�THE�%&45*/"5*0/�DISK�
	THATjS�THE�EMPTY�DISK�YOU�WANT�TO�
MAKE�A�COPY�OF�THE�COVER�DISK�ON
��
:OUjLL�FIND�THAT�YOU�NEED�TO�SWAP�
DISKS�SEVERAL�TIMES�� �A�4YSTEM�
3EQUESTER�WINDOW�WILL� APPEAR�EACH�
TIME� PROMPTING�YOU�TO� INSERT�THE�
APPROPRIATE�DISK�

*F�YOU�HAVE�MORE�THAN�ONE�
FLOPPY�DRIVE�YOU�CAN�OF�COURSE�COPY�
FROM�ONE�DRIVE�TO�THE�OTHER�BY�USING�
THE�FOLLOWING�INSTRUCTION�
<AKC;GHQ�<>+�� LG�<>D�

3IGHT� NOW�THAT�YOUjVE�MADE�A�
COPY�OF�THE�COVER�DISK� HIDE�THE�
ORIGINAL� IN�A�VERY�SAFE�PLACE�AND�
WORK�ONLY�WITH�THE�DUPLICATE�

$"/5�3&"%�5)&�%*4, 
8E�DUPLICATE�TENS�OF�THOUSANDS�OF�
DISKS� SO� INEVITABLY�A�VERY�SMALL�
NUMBER�WILL�BE�CORRUPTED�� �OUR�
COPIERS�DO�CARRY�OUT�STRINGENT�
QUALITY�CONTROL�TESTS� BUT�THE�
OCCASIONAL�DUFF�DISK�WILL�ALWAYS�
SNEAK�THROUGH��:OU�LL� KNOW�IF�THIS�
HAS� HAPPENED�TO�YOUR�COVER�DISK

SPACE�� *F�YOU�TAKE�A� LOOK�AT�JUST�
ABOUT�ANY�GAMES� PARTICULARLY�THOSE�
THAT� INVOLVE�SCROLLING�SCREENS�YOUjLL�
FIND�THEY�MAKES�USE�OF�THE�TECHNIQUE
� �THE� REPEATING�BACKGROUND�PATTERNS�
ARE�THE�GIVEAWAY�SIGN�

.AP4TATION�TAKES�ALL�THE� PAIN�OUT�
OF�CREATING�SUCH�BACKGROUNDS�� *T�
ENABLES�YOU�TO�DESIGN�YOUR�TILES�AND�
FIT�THEM�TOGETHER�TO�CREATE�THE� KIND�
OF�BACKGROUNDS�YOU�NEED�� *TS�FULLY�
ICON�DRIVEN� INTERFACE�MAKES� IT�A�
DODDLE�TO�USE�

BECAUSE�EITHER�YOUjLL�GET�A�4YSTEM�
3EQUESTER�WINDOW�APPEARING�TO�TELL�
YOU�THAT�YOU�VE�NOT�GOT�A�%04�DISK�
SITTING�IN�YOUR�DRIVE� OR�A�4YSTEM�
3EQUESTER�WILL� POP�UP�TO�TELL�YOU�
JUST�AS�UNHELPFULLY�THAT�A�3&"%�
&3303�HAS�OCCURRED�WHILE�ONE�OF�
THE�PROGRAMS�WAS�DE�ARCHIVING�

5HE�SOLUTION� IS�STRAIGHTFORWARD��
+UST�SEND�THE�FAULTY�DISK�TO�THE�
ADDRESS�BELOW� ENCLOSING�AN�
ENVELOPE�ADDRESSED�TO�YOURSELF�FOR�
THE�RETURN�OF�YOUR�REPLACEMENT�DISK
� �THE�PADDED�VARIETY�ARE�BEST�� �AND�
WEjLL� PAY�THE�RETURN� POSTAGE��5HE�
ADDRESS� IS��

"MIGA�4HOPPER����
%ISCOPY�-ABS�
10�#OX����
%AVENTRY�//����#6�

8ITH�THE�DISK�PLEASE� INCLUDE�A�BRIEF�
NOTE�SAYING�WHAT�THE� PROBLEM�IS��
"LSO�MENTION�WHAT�"MIGA�YOUjRE�
USING�AND�THE�VERSION�OF�8ORKBENCH�
THAT�YOU�ARE� RUNNING��"�REPLACEMENT�
DISK�SHOULD�THEN�COME� RATTLING�
THROUGH�YOUR�LETTERBOX�WITHIN� A�
COUPLE�OF�WEEKS�

"-"3.
"LL�8ORKBENCHES
"LARM�IS�A�DEMONSTRATION� PROGRAM�
THAT�ILLUSTRATES�THE�1ROGRAMMING�
.ASTERCLASS�TUTORIAL�ON� PAGE����� *T�
ALSO�DOUBLES�AS�A�USEFUL�"LARM�
SIGNALLER�FOR�YOUR�"MIGA�

*N�THE�.ASTERCLASS�YOUjLL�FIND�A�
STEP�BY�STEP�GUIDE�TO�THE�TECHNIQUES�
USED�� *T�SHOWS�YOU�HOW�YOU�CAN�KEEP�
TRACK�OF�ANY�SYSTEM� RESOURCES�THAT�
YOUR�PROGRAM�SEES�FIT�TO�ALLOCATE�FOR�
ITSELF��5HATjS�THE�EASY�BIT� BUT

DEALLOCATING�THEM�AFTER�USE�HAS�
ALWAYS�BEEN�A�BIT�OF�A�NIGHTMARE�� �
UNTIL� NOW��8ITH�THIS�USEFUL� STACK��
BASED�APPROACH�YOU�CAN�ALLOCATE�AND�
DEALLOCATE�WITH� IMPUNITY�� *F�YOU�FEEL�
REASONABLY�COMPETENT� IN�$�AND�WANT�
TO�TAKE�THINGS�FURTHER� THEN�TRY�OUT�
THIS� PROGRAM�AND�TURN�TO�PAGE����TO�
LEARN� SOME�POWERFUL�TECHNIQUES�

"41"*/5
"LL�8ORBENCHES
%EARCHIVE�THIS�TO�REVEAL�THE� LATEST�
VERSION�OF�+ASON�)OLBORNjS�".04�
PAINT�PROGRAM��:OUjLL�FIND�THAT�THERE�S�
SOME�SOURCE�CODE�THAT�YOU�CAN� LOAD�
INTO�YOUR�".04� INTERPRETER�AND�
EXAMINE� AND�ALSO�A�COMPILED�
VERSION�THAT�YOU�CAN�RUN� IMMEDIATELY�

5HE�PROGRAM� IS� REALLY�BEGINNING�
TO�TAKE�OFF�NOW�WITH� SOME�PAINT�
FUNCTIONS� HAVING�BEEN�ADDED��5URN�TO�
PAGE�����FOR�FULL�DETAILS�

26*$,500-4
8ORKBENCH���
5HIS�ARCHIVE�CONTAINS�THREE�OF�THOSE�
HANDY�TOOLS�THAT�MAKE�USING�YOUR�
"MIGA�THAT�BIT�EASIER��5HE�FIRST�
ENABLES�YOU�TO�SWITCH�TO�DIFFERENT�
DIRECTORIES�FROM�THE�4HELL�WITHOUT�
HAVING�TO�TYPE�THE�FULL� PATH� NAME�
:OU�ONLY�NEED�TO�TYPE�AS�MUCH�OF�THE�
NAME�AS�NECESSARY�TO�DISTINGUISH�
THE�DIRECTORY�YOU�WANT�FROM�ANY�OTHER�
POSSIBILITIES�� �QUITE�A�TIME�SAVER�

5HE�NEXT�ENABLES�YOU�TO�SEARCH�
FOR�A�SPECIFIC�FILE��(IVE�THE� PROGRAM�
THE�NAME�OF�THE�FILE�YOUjRE�AFTER�	OR�
PART�OF�THE�NAME�� �WILDCARDS�ARE�
SUPPORTED
� AND� IT�WILL�DO�THE� REST�

5HE�FINAL� PROGRAM� IS�A�COMMODITY�
VERSION�OF�THE�ABOVE�THAT�YOU�CAN�CALL�
UP�AT�ANY�TIME�USING�A�HOT�KEY�
COMBINATION�� 'ULL�DOCUMENTATION�FOR�
ALL�THREE�2UICK5OOLS�IS� IN�THE�
UNARCHIVED�DIRECTORY�� $%

,/6%,9�3/&47!2%�/.�9/52� $)3+�
8F@;93� .AD=47@5:� � � ��� ���� � 9D3B:;5E� I7@� � � ��� ��� � AF:7D� I7@

9<� .AD=47@5:

�� �*2*:3D7I3D72-A#F8 � ��N� 8 G > > � � ��"� 8

��������������������������� )3 )3

C
�� � > ; 5 = �

$7

����	�73D5:� �>3D@	�73D5

� > ; 5 =

�7

 5 ; ; 5 = �

L� I7

I# IE

 � � > ; 5 =

(G;5=+AA>E	�73DF:

*AGD57	�A67

����	�73D5:

IN IS

.AD=47@5:� *5D77@

������
A��� �*2*:3D7I3D72-A>2- � ��� � 8 G > > � � ��"� 8 D 7 7 � � ���"�  � � 3 ;

� � *
�^*����������������������5 5 LS I
�� �� ���
� � �� �� 8>E8

J� 4� �g � T
�� � � ���
� ����� �7�

�EE7?4>7D�

8 >E E7@ 4 >7D 	;@ 8A �

>7 9 ;@ @ 7 DE �;@ 8A �

>79;@@7DE
 	� ;@8A�

!79 ;@@ 7DE
� A@ FDA  	E5D;B F�

�79;@@7DE
�J3@B>7>�

�79;@@7DE
�J3@B>7>	E�

�79;@@7DE
�J3@B>7��

���MS�

8>@;93� .AD=47@5:� �� ��� �� � 9D3B:;5E� @7I� � � ��� ��� � AF:7D� @7I

AL� �*	*:3D7I3D7	-A#- � ��/� 8 G > > � � ��"� 8 D 7 7 � � ���"�  �  *

� > ; 5 = 1 � > ; 5 = � > ; 5 =

����	�73D5:

A <�  � ��� � 8 G > > � � "� 8 D 7 7 � � ���"� ;@� GE7

� � > ; 5 =

PP
FLL
I

\M
MI
\

� �C) 4

0� /OW�IT�S�TIME�TO�DEARCHIVE�THE� SOFTWARE�� 4TART�BY�
DRAGGING�THE�"$$.�%EARCH� ICON�FROM�THE�COVER�DISK�
WINDOW�INTO�THE�. L�WINDOW��5O�DECOMPRESS�THE�
SOFTWARE� ALL�YOU�THEN�HAVE�TO�DO� IS�DOUBLE�CLICK�WITH�
THE� LEFT�MOUSE�BUTTON�ON�THE�"$$.�%EARCH� ICON� IN�
THE�. L�WINDOW��5HE�DE�ARCHIVING�PROCEDURE�WILL�
AUTOMATICALLY�BEGIN� AND�ANOTHER�WINDOW�CALLED�
*CON9�APPEARS�ON�SCREEN�TO�TELL�YOU�HOW� IT jS�GOING�

2 � *N�THE� *CON9�WINDOW�WILL� BE� LISTED�ALL�THE�FILES�AS�
THEY�ARE�EXTRACTED�FROM�THE�ARCHIVE�� *F�YOU�ARE�USING�
AN�"MIGA�WITH�ONLY�ONE�DISK�DRIVE�THEN�UNFORTUNATELY�
YOUjLL� HAVE�TO�GET�INVOLVED�WITH�A�FAIR�BIT�OF�DISK�
SWAPPING��"�4YSTEM�3EQUESTER�WINDOW�WILL� APPEAR�
EACH�TIME�YOU�NEED�TO�CHANGE�THE�DISKS�AROUND�� �
SIMPLY�PUT�WHICHEVER�DISK� IS� REQUESTED� IN�THE�
"MIGAjS�DRIVE�

2 � 0NCE�THE� *CON9�WINDOW�HAS�VANISHED�THE�. L �
WINDOW�WILL� STILL� APPEAR�TO�CONTAIN�ONLY�THE�
"$$.�%EARCH� ICON�� �THATjS�BECAUSE�THE�WINDOW�
ISNjT �AUTOMATICALLY�UPDATED��$LICK�FIRST�ON�THE�
WINDOWjS�CLOSE�GADGET�AND�THEN�DOUBLE�CLICK�ON�THE�
. L� ICON��5HE�. L�WINDOW�WILL� REOPEN�WITH�THE�
PACKAGESj� ICONS�DISPLAYED� IN�THEIR�FULL�GLORY��:OU�CAN�
THEN� RUN�THE� PROGRAMS�OR�LOAD�THE�FILES�AS�NORMAL�
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, HERE�ARE�ESSENTIALLY�FOUR�
TYPES�OF�GRAPHIC�THAT�YOU�
MIGHT�WANT�TO�TRANSFER�FROM�
PAPER�TO�THE�COMPUTER��

PHOTOGRAPHS� ILLUSTRATIONS� LINE�
DRAWINGS�AND�TEXT��5HERE�ARE�MANY�
APPLICATIONS� IN�WHICH�DIGITISED�
GRAPHICS�CAN�BE�USED�� �DESKTOP�
PUBLISHING�OPTICAL�CHARACTER�
RECOGNITION� ILLUSTRATING�ANIMATION�
AND�VIDEO�PRESENTATIONS�

'OR�GREATEST�FLEXIBILITY�AND�QUALITY�
YOU�NEED�A�COLOUR�SCANNER��
.ONOCHROME�SCANNERS�ARE�FINE�FOR�
SCANNING�SMALL� LINE�DRAWINGS�AND�
COLUMNS�OF�TEXT� BUT�THE� LIMITED�
NUMBER�OF�SHADES�OF�GREY�THEY�
PRODUCE� IS�NOT�HONESTLY�GOOD�ENOUGH

TO�GET�QUALITY�RESULTS�FROM�
PHOTOGRAPHS�AND� ILLUSTRATIONS��:ET�
COLOUR�ON� ITS�OWN� IS�NOT�THE�ANSWER�� �
AS�WE�LL� SEE� EVEN�AT�THIS� LEVEL�
RESULTS�CAN�VARY�WIDELY�

&ACH�OF�THE�PRODUCTS�FEATURED�
HERE�HAS� ITS�STRONG�AND�WEAK�POINTS�
BUT�ALL� SCANNING�SOFTWARE�OPERATES� IN�
ESSENTIALLY�THE�SAME�WAY��:OU�SELECT�
THE�SIZE�AND� RESOLUTION�OF�THE�SCAN�
SET�THE�BRIGHTNESS� LEVEL� AND�DO�THE�
SCAN��5HATjS�ALL�THERE� IS�TO� IT� AND�ALL�
THE�PACKAGES�FEATURED�HERE�DO�THE�
BASICS� PERFECTLY�WELL� SO�WE�CAN�
CONCENTRATE�ON�MORE� IMPORTANT�STUFF�
LIKE�THE�QUALITY�OF�THE� RESULTS� AND�
EXTRA�FEATURES�THAT�MAKE�SCANNING�OR�
SAVING� IMAGES�SIMPLER�AND�FASTER�

!,,�*/+).'�!3)$%
5O�GIVE�YOU�A�POINT�OF�COMPARISON�
FOR�THE�SCANS�ON�THESE�PAGES�WE�
SCANNED�THE�SAME�ORIGINAL� PHOTO�
USING�A�PROFESSIONAL�STANDARD�
FLATBED�SCANNER�AN�"GFA�'OCUS�
$OLOUR�1LUS��5HIS� IS�CAPABLE�OF�UP�
TO�����DOTS�PER� INCH� RESOLUTION�AT�
��BITS�PER�CHANNEL�� � THAT�IS� ����
SHADES�EACH�OF�RED�GREEN�AND�
BLUE��5HE�NEW�MODEL�THE�"RCUS�
OFFERS�UP�TO������DPI�AND����BITS�
PER�CHANNEL�COMES�WITH�"GFAjS�
1HOTO5UNE�COLOUR�MANAGEMENT�
SOFTWARE� 	FOR�.AC�OR�1$�ONLY
�AND�
COSTS�A�COOL�_�����

)OW�THIS�SCAN�COMES�OUT�
DEPENDS�ON�MANY�FACTORS�� �LIKE�
THE�PRINTERjS� INK�AND�THE�PAPER�� �
BUT�THEORETICALLY�IT�SHOULD�BE�
MUCH�BETTER�THAN�THE�OTHERS���

,JGB=; !<AL� +L@=J

4�L=PL��
�JGH� 4�H@GLG�
.�%L=J� ,A� 5 � L = P L ��
+MLDAF=� 5�H@GLG��
 9JC=F� 4�5�L=PL��
(AK@L=F
�D=9F� +AD����GFH����
2A=O� ,9?=� >?J

0/7%2#/,/52 TO�"����AND�"�����OWNERS�� #UT�OF�
COURSE�ALL�THIS�TAKES�TIME� AND�THE�
OTHER�PACKAGES�ARE�AVAILABLE� NOW��
8HICH� IS�A�SHAME�BECAUSE�
1OWER$OLOUR�HAS�A� LOT�GOING�FOR�IT�

'IRST� IT jS�THE�CHEAPEST�OPTION��
5HE�RIVAL� HAND�SCANNERS�BOTH� HAVE�
HIGHER�SPECIFICATIONS�� �IN�A�NUTSHELL�
THEY� kSEE��MORE�COLOURS�� �BUT�THIS�
DOESNjT�NECESSARILY�MAKE�THEM�
BETTER��COMPARE�THE�EXAMPLE�SCANS�
OF�THE�CLOWN� RAGDOLL�ON�PAGES����AND�
���WITH�THE�1OWER$OLOURjS�ON�THE�
OPPOSITE�PAGE�� #UT�WHY�SHOULD�A�
�����COLOUR�SCAN� APPEAR�TO�BE�AS�
GOOD�AS�ONE� IN��������COLOURS 

*TjS�ALL�TO�DO�WITH�HOW�THE�COLOURS�
YOU�SEE�ON�YOUR�MONITOR�ARE�CREATED��
"S�YOU�KNOW�FROM�PLAYING�WITH�
COUNTLESS�PALETTE� REQUESTERS� EVERY�
COLOUR� IS�COMPOSED�OF�AN�AMOUNT�OF�
RED�AN�AMOUNT�OF�
GREEN�AND�AN�AMOUNT�
OF�BLUE��8HEN�A�
COLOUR�SCANNER�
�LOOKSjj� AT�A�COLOUR�
PHOTOGRAPH�OR�
ILLUSTRATION� IT�DOESNjT�
SEE�A� LOT�OF�DIFFERENT�
COLOURS�� IT�SEES�
VARIOUS�COMBINATIONS�
OF�RED�GREEN�AND�
BLUE�� *TS�SCANNING�
HEAD�PICKS�UP�THE�
LIGHT� IT�SHINES�ONTO�
THE�ORIGINAL� AND�SPLITS�
THAT� LIGHT� INTO� ITS� RED�
GREEN�AND�BLUE�
COMPONENTS��5HE�
COLOUR�YELLOW� FOR�
EXAMPLE� IT�WOULD

SEE�AS�CONTAINING�A� LOT�OF�RED�AND�A�
LOT�OF�GREEN� BUT�PRACTICALLY�NO�BLUE�� *T�
FOLLOWS�THAT�THE�MORE�SHADES�OF�RED�
GREEN�AND�BLUE�A�SCANNER�CAN�DETECT�
THE�BETTER�IT�WILL� kSEEl�COLOURS�

/OW� IN� A� k ���BITl� SCANNER�SUCH�
AS�THE�1OWER$OLOUR�EACH� PIXEL� IS�
ALLOCATED����BITS�OF�MEMORY�WHICH�
MEANS�FOUR�BITS�FOR�THE� RED� FOUR�FOR�
THE�GREEN� AND�FOUR�FOR�THE�BLUE�

0KAY�� #ECAUSE�OF�THE�WAY�THE�
BINARY�NUMBERING�SYSTEM�WORKS� IN�
FOUR�BITS�OF�MEMORY�YOU�CAN�SPECIFY�
ANY�NUMBER�FROM���TO���� SO�THATjS�
���NUMBERS� IN�TOTAL��5HIS�MEANS�THAT�
THE�1OWER$OLOUR�SCANNING�HEAD�SEES�
���SHADES�OF�RED� ���SHADES�OF�
BLUE� AND����SHADES�OF�GREEN��
.ULTIPLYING�THOSE�NUMBERS�TOGETHER�� �
��X��X���� �GIVES�YOU�THE�THEORETICAL�
MAXIMUM�NUMBER�OF�COLOURS�YOU�CAN

�D=9J
%FN=JL
.GL9L=
' L IP
"DAH
4KEW

5HE�1OWER$OLOUR�HAND�SCANNER�SOFTWARE�HAS�SOME�
RUDIMENTARY�IMAGE�PROCESSING�FEATURES� INCLUDING�
SCALING� BUT�THEY�ARE�NOT�POWERFUL�OR�ACCURATE�ENOUGH�
TO �REPLACE�A�DEDICATED�IMAGE�PROCESSING�PACKAGE�

$OLOUR�IS�THAT�THERE� IS�NO�VERSION�FOR�
THE�"����OR�"�����THE�ONLY�TWO�
HARDWARE� INTERFACE�OPTIONS�BEING�FOR�
THE�"����1LUS�SIDE�EXPANSION� PORT�
	WITH�THROUGHPORT
�AND�AN� INTERNAL�
;ORRO� **�CARD�FOR�THE�"����� �����
�����AND������� 3EACTING�TO�THE�
LAUNCH�OF�TWO�RIVAL� COLOUR�HAND�
SCANNERS�1OWER�ARE�NOW�REWRITING�
THE�SOFTWARE�AND� REDESIGNING�THE�
INTERFACE�SO�THAT� IT�ATTACHES�TO�THE�
PARALLEL� PORT�THUS�MAKING�IT�AVAILABLE

(OWER�$OMPUTING�WERE�THE�FIRST�
TO�LAUNCH�A�COLOUR�HAND�
SCANNER�FOR�THE�"MIGA�SOME�NINE�

MONTHS�AGO�NOW��4INCE�THEN�THE�
PACKAGE�HAS�REMAINED�ESSENTIALLY�
UNTOUCHED�DESPITE�THE�
INADEQUACIES�THAT�WERE�DISCUSSED� IN�
THE�REVIEW�IN�"MIGA�4HOPPER����� 	*F�
YOU�WANT�THE�DETAILS�AND�MISSED�
THAT�ISSUE�YOU�CAN�ORDER�A�COPY�ON�
PAGE����


5HE�BIG�PROBLEM�WITH�1OWER�
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#/,/52"5234 2?=J� 2APPEJCOGIVE�IT�TOO�MUCH�
DATA�TOO�QUICKLY� IT�
WILL�SIMPLY�IGNORE�
IT��#ECAUSE�
$OLOR#URST�IS�AN�
���BIT�SCANNER�IT�
HAS�HALF�AS�MUCH�
DATA�AGAIN�TO �DEAL�
WITH�AS�THE�
1OWER$OLOUR�SO�
YOU�WOULD�THINK�IT�
WOULD�BE�QUITE�A�
BIT�SLOWER��/OT�SO�
*N�FACT�IT �EVEN�
FEELS�A�LITTLE �FASTER�
/OT�FAST��#UT�
FASTER��$OLOUR�HAND�
SCANNERS�ARE�NEVER�
FAST��YOU�ALWAYS�
HAVE�TO�PULL�THE�HEAD�SLOWLY�OVER�AN�
IMAGE�EVEN�WHEN�ATTACHED�TO�AN�
"���������

.IGRAPH�MAKERS�OF�$OLOR#URST�
ARE�ALSO�THE�MAKERS�OF�5OUCH�6P�THE�
SCANNING�SOFTWARE�USED� BY�A�NUMBER�
OF�MONOCHROME�HAND�SCANNERS� MOST�
NOTABLY�THE�"LFA4CAN�1LUS�� 5OUCH�6P�
DOES�THINGS�THAT�NO�OTHER�"MIGA�
SOFTWARE�CAN�DO� SO� *�WAS� INITIALLY�
DISAPPOINTED�UPON� RUNNING�THE

!9=1�� � 5 2 2 ,,���,,B�� )�C��� �%�D

5 ��# ���; ��������� ��' � ���

�183=4�� ������ ��	 58	

� � % 3 � � �2/2;51�� )50=4��%�%� �183=4������
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���#�� ������� &1@� %>221;�� �����

"�� B� �-8/16� 5%��!� �

#EFORE�S TA RTING �A�SCAN�W ITH�$OLOR#URST�YOU�HAVE�TO �
MAKE�SURE�THA T�THE�SETTINGS�IN�TH IS�PANEL�MATCH�THE�
SETTINGS�O F�THE�SWITCHES�ON�THE�SCANNER�HEAD�

$OLOR,IT�SCANNING�SOFTWARE�TO�FIND�
THAT�ALL� IT�DID�WAS�SCAN� RENDER�CROP�
AND� SAVE�� #UT�THEN�WHAT�ELSE�DO�YOU�
WANT�IT�TO�DO � *F�YOU�WANT�FANCY�
IMAGE�PROCESSING�FEATURES�THEN�YOU�
NEED� *MAGE.ASTER�"%1RO�OR�
*MAGE'9�� *F�YOU�WANT�PRETTY�PAINTING�
FEATURES�THEN�YOU�NEED�%ELUXE�1AINT��
"("�OR�#RILLIANCE�� �PRINCES�ALL��
$OLOR,IT�IS�SCANNING�SOFTWARE� PLAIN�

?KJPEJQA@�KJ�L=CA���,HEY�SAY�SPEED�KILLS�� *T�CERTAINLY�
KILLS�HAND�SCANNED�COLOUR

IMAGES��4O�MUCH�DATA�HAS�TO�BE�
READ�BY�THE�SCANNER�HEAD�THAT�IF�YOU

3(/00).'�,)34
/KSAN"KHKQN�����������������������������Y���
!U�0NVDQ� #NLOTSHMF� ,SC� 5MHS� �
2@HKSNM� 2N@C�7NATQM� 2N@C�
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4CAN�2UALITY
n n n n n O O O O O
(OOD� ENOUGH� FOR�SCANNING� ILLUSTRATIONS�
BUT�PHOTO�REALISTIC� IT�A INjT�

&ASE�OF�6SE
n n n n n n O O O O
5HE�UGLY�AND�ANTIQUATED� USER�INTERFACE�
IS� IN�DESPERATE� NEED�O F�AN� OVERHAUL�

'EATURES
n n n O O O O O O O
*T�DOESN �T�WORK�WITH� THE�"����OR�"�����
AND� ITS�BASIC� IMAGE�PROCESSING�AND�
EDITING�FEATURES�ARENjT �REALLY�UP�TO � PAR�

%OCUMENTATION
n n n n n n 0 0 0 0
(OOD� ENOUGH� TO �GET�YOU� STARTED� QUICKLY�

7ALUE�FOR�.ONEY
n n n n � n n � � �
(OOD�VALUE� PROVIDED�YOU�DON �T�WANT�
PHOTO�REALISTIC� RESULTS�

0VERALL� RATING�
n n n n n 0 0 0 0 0
5HE�WHOLE�PACKAGE� SOFTWARE�AND�
HARDWARE� NEEDS� BRINGING�UP�TO �DATE�

5HANK�HEAVENS�THE�1OWER$OLOUR�HAND�SCANNER�
SOFTWARE�IS�IN�THE�PROCESS�O F�BEING�RE�W RITTEN�� 8ORKING�
A�LO T�IN �-OW�3ES�)".�MODE�IN�WEIRD�PALETTES� AS�YOU�
HAVE�TO �DO�A T�PRESENT� REALLY�GIVES�YOU�A�HEADACHE�

HAVE�WITH� ���BITS�OF�MEMORY�IN�WHICH�
TO�DESCRIBE�EACH�PIXELjS�COLOUR��5HAT�
NUMBER�IS������

5HE�RIVAL� COLOUR�HAND�SCANNER�
PACKAGES�ARE����BIT�DEVICES� SO�THEY�
HAVE�SIX�BITS�EACH�FOR�RED� GREEN�AND�
BLUE�� *N� SIX�BITS�YOU� CAN�SPECIFY�ANY�
NUMBER�FROM���TO���� SO�THESE�
SCANNERS�SEE����SHADES�EACH�OF�
RED�GREEN�AND�BLUE�MAKING�THE�
THEORETICAL�MAXIMUM�NUMBER�OF�
COLOURS� IN� ���BITS���X��X�����
��������0N�THE�FACE�OF�IT� THIS� IS�
�������MORE�COLOURS�THAN����BITS��
)OWEVER� THIS�MASSIVE�DIFFERENCE� IN�
THE�TOTAL� NUMBER�OF�COLOURS� IS�
MISLEADING��5HE�DIFFERENCE� IS� REALLY�
JUST�BETWEEN� SEEING����AND����
SHADES�OF�EACH�PRIMARY�COLOUR�

5O� LOOK�AT�ON�THE�SCREEN�THERE� IS�
HARDLY�ANY�DIFFERENCE�BETWEEN����BIT

AND����BIT�COLOUR��
5HE�EXTRA�SIX�BITS�OF�
COLOUR�INFORMATION�
ONLY�REALLY�COME� INTO�
THEIR�OWN� IF�YOU�
INTEND�TO� PROCESS�
THE� IMAGES� IN�SOME�
WAY�� �ADJUST�THE�
BRIGHTNESS�THE�
CONTRAST� THE�COLOUR�
BALANCE� AND�SO�ON�

4TILL� ���BIT�
COLOUR�IS� NOWHERE�
NEAR�GOOD�ENOUGH�TO�
PRODUCE� PHOTOd
REALISTIC�RESULTS�� �
IMAGES�ON�THE�
SCREEN�THAT� LOOK�
ALMOST� IDENTICAL� TO�
THE�PHOTOGRAPH�THAT�

WAS�SCANNED�� #UT�THE�SAME� IS�TRUE�
OF����BIT�COLOUR�� ONLY����BITS�WILL�GIVE�
YOU�PHOTO�REALISM�OR� kTRUE�COLOURl ��
"NYTHING�LESS� IS�THE�SCANNERjS�BEST�
APPROXIMATION�TO�THE� HUNDREDS�OF�
THOUSANDS�OF�COLOURS� IN�THE�ORIGINAL�

5HERE�ARE� NEVERTHELESS�MANY�
NON�PHOTOGRAPHIC�USES�FOR�THE�
1OWER$OLOUR�� �SCANNING�COLOURED�
ILLUSTRATIONS�TO�START�WITH� AND�THAT�
INCLUDES�AIRBRUSHED�WORK�WHICH�
USUALLY�CONTAINS�FAR�FEWER�COLOURS�
THAN�YOU� REALISE� BECAUSE�
AIRBRUSHING�IS�ESSENTIALLY�A� RANDOM�
DITHERING�TECHNIQUE�� (RAPHICS�ARTISTS�
MAY�FIND�THE�1OWER$OLOUR�USEFUL� FOR�
SCANNING�WORK�PREPARED�ON�PAPER� IN�
ORDER�TO� IMPORT�IT� INTO�A�PAINTING�OR�
IMAGE�PROCESSING�PACKAGE�WHERE� IT�
CAN�BE�MORE�EASILY�MANIPULATED�AND�
RE�COLOURED��"ND�OF�COURSE� THEREjS

ALWAYS�THE�GOOD�OLD� BLACK�AND�WHITE�
MODE�FOR�SCANNING�LINE�DRAWINGS�

*F�THIS�SOUNDS� LIKE�THE� KINDS�OF�
USES�TO�WHICH�YOU�WOULD� PUT�A�COLOUR�
HAND�SCANNER� THEN�THE�QUESTION�YOU�
HAVE�TO�ASK�YOURSELF�IS�� DO� *� NEED�����
BIT� OR�IS�THE� ���BIT�1OWER$OLOUR�
ADEQUATE �5O�FIND�THE�ANSWER�TO�THAT�
QUESTION�YOU�LL� HAVE�TO�READ�THE�
SECTIONS�ON�$OLOR#URST�	ABOVE
�AND�
"LFA$OLOR�	STARTING�ON�PAGE���
�

$OLOUR�PHOTOGRAPHS�SCANNED�W ITH�
THE�1OWER$OLOUR����BIT�HAND�
SCANNER�W ILL�ALWAYS�CONTAIN�A�LO T�O F�
RANDOM�LOOKING�kNOISEl �BECAUSE�IT �
CAN�SEE�ONLY����SHADES�EACH�O F�RED�
GREEN�AND�BLUE��$LOSE�EXAMINATION�
O F�TH IS�SCAN�REVEALS� THOUSANDS�O F�
RED��GREEN��AND�BLUE�TINTED�PIXELS�
SCATTERED�A LL�OVER�THE�PICTURE�
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AND�SIMPLE��:ET�IN� ITS�OWN� REALM� IT�
TOO� IS�A� PRINCE�

/OT�SO�THE� INTERFACE��1AUPER�
MORE� LIKE�� *TjS�THE�USUAL� ��INCH�BY����
INCH�PLASTIC�BOX�THAT�PLUGS� INTO�THE�
PARALLEL� PORT�� *T�WORKS�OKAY� BUT�THE�
RIBBON�CABLE�BETWEEN�PARALLEL�
CONNECTOR�AND�
INTERFACE� IS�A�MERE�
�IN� LONG��8HEN�
PLUGGED�INTO�ANY�
"MIGA� INCLUDING�THE�
�������������
THEREjS�NOT�ENOUGH�
CABLE�TO�SIT�THE�
INTERFACE�UP�ON�TOP�
OF�THE�"MIGAjS�
CASE� SO� IT�HAS�TO�
LIVE� ROUND�THE�BACK�
AND�CAN�BE�FLIPPING�
AWKWARD�TO�GET�TO�

#ECAUSE�THE�
INTERFACE�PLUGS� INTO�
THE� PARALLEL� PORT�
YOU�HAVE�TO� REMOVE�
YOUR�PRINTER�LEAD�
FROM�THAT�PORT�� �AND�EVEN�THOUGH�
$OLOR#URST�COSTS�_���� ITS� INTERFACE�
HAS�NO�THROUGHPORT� SO�YOU�CANNOT�
HAVE�BOTH�PLUGGED� IN� AT�ONCE�

5HE�PACKAGEjS�SAVING�GRACE� IS�
THE� RENDERING�SECTION�OF�THE�SOFTWARE�
AND�THE�QUALITY�OF�THE�SCANS� IT�
PRODUCES��8HILE�PHOTO�REALISM� IS�TOO

MUCH�TO�ASK�FROM����BITS�	SEE�THE�
1OWER$OLOUR�REVIEW
� THE�COLOURS� IT�
PRODUCES�ARE�BRIGHT�AND�VIBRANT�AND�
EASILY�THE�BEST�OF�THE�THREE�"MIGA�
COLOUR�HAND�SCANNERS��0NCE�AN�
IMAGE�HAS�BEEN�SCANNED�THE����BIT�
DATA�CAN�BE� RENDERED� IN�ANY�SCREEN�
MODE�SUPPORTED�BY�YOUR�"MIGA

6>31� �829�
&A:1�� ����5=��969;�
)50=4�� ���� �1534=�����
%/;118� �� �-66� ��
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$OLOR#URST�ENABLES�YOU�TO�SAVE�SCANS�IN�EVERY�*''��
*-#.�FORMAT�AND�YOU�CAN�SAVE�A�CROPPED�IMAGE�VIA�
THE�4CREEN�BUTTON�AND�THE�9�AND�:�0FFSET�GADGETS�

INCLUDING�����COLOURS�AND�)".���
5HE�ORIGINAL� IMAGE�DATA� IS�NEVER�
THROWN�AWAY� SO� IF�YOU� RENDER�THE�
IMAGE� IN�ONE�MODE�AND�DONjT �LIKE�THE�
OUTCOME�YOU�DONjT�HAVE�TO�SCAN�THE�
IMAGE�AGAIN�BEFORE�RENDERING� IN�
ANOTHER�MODE�

:OU�DONjT �HAVE�TO�RENDER�THE

5)&�5:1&'"$&�*4�
'".*-*"3���
0PTICAL�$HARACTER�3ECOGNITION� 	0$3
�
IS� NOT�SOMETHING�EVERYONE�NEEDS��
6NLESS�YOU�NEED�TO� REGULARLY�TRANSFER�
SWATHES�OF�PRINTED�TEXT�FROM�PAPER�
INTO�"4$**�FORMAT� EVEN�_��� IS�QUITE�
A� LOT�TO�PAY�FOR�SOFTWARE�THAT�MAY

LABEL� INSTEAD�OF�k.IGRAPHl �
.IGRAPH�0$3�+UNIOR�COMES�

BUNDLED�WITH�THE�$OLOR#URST�COLOUR�
HAND�SCANNER�AND�THE�"LFA4CAN�1LUS�
MONO�HAND�SCANNER��5HE�ONLY�
DIFFERENCE�BETWEEN�THE�FULL� AND�
+UNIOR�VERSIONS� IS�THAT� IN�+UNIOR�YOU�
CANjT� IMPORT�A�PREVIOUSLY�SCANNED

[ V M _
0 U T L I N E � F O N T � D E S I G N E R � q � _ �
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� 5HG� G;8� E8?84F8�
/BE>58A6;� �� 4A7� 78F>GBC� CH5?<F;<A:

.IGRAPH�1OWER�0$3�HAS�NO�PROBLEM�W ITH�TE X T�LIKE �THIS �
IN�THREE�DIFFERENT�FONTS�ALTHOUGH�IT �CANNOT�RECOGNISE�
VERY�LARGE�TE X T�� �ANYTHING�OVER�ABOUT���PT�IN�SIZE�
ONLY�BE� LOADED�ONCE� IN�A�BLUE�NOVEL�

#UT� IF�YOU�DO�WANT�0$3�THEN�YOU�
HAVE�FOUR�CHOICES��.IGRAPH�0$3
.IGRAPH�0$3�+UNIOR�1OWER�0$3�AND�
1OWER�0$3�+UNIOR��"CTUALLY�THIS� IS�
ONLY�TWO�CHOICES� REALLY�BECAUSE�THE�
1OWER�0$3�PACKAGES� ARE� IN�ESSENCE�
EXACTLY�THE�SAME�AS�THE�.IGRAPH�
ONES�EXCEPT�THAT�THEY�HAVE�ADDED�
BUILT�IN�SUPPORT�FOR�THE�1OWER�
MONOCHROME�AND�COLOUR�HAND�
SCANNERS�AND�HAVE� k1OWERl� ON�THE

IMAGE�� *N�OTHER�
WORDS�WITH�+UNIOR�
YOU�HAVE�TO�SCAN�
THE�TEXT�AND�0$3� IT�
STRAIGHT�AWAY�� �YOU�
CANjT �SCAN�AND� SAVE�
A�FEW�PAGES� THEN�
IMPORT�THEM�ONE�AT�
A�TIME�AND�0$3�
THEM�AS�YOU�CAN�
WITH�THE�FULL�VERSION�

0$3� IS�A�
MEMORY�HUNGRY�
PROCESS�� #OTH�THE�
FULL�AND�THE�+UNIOR�
VERSIONS� REQUIRE�AT�
LEAST����.B�TO�EVEN�
THINK�ABOUT� RUNNING��

*F�YOU�WANT�TO�0$3�LONG�COLUMNS�OF�
TEXT�MORE�MEMORY�WILL� BE� REQUIRED�

1OWER�0$3�+UNIOR�DOESNjT�COME�
FREE�WITH�THE�1OWER�SCANNERS�� IT� IS�AN�
OPTIONAL�EXTRA�THAT�COSTS�ANOTHER�
_����5HE�UPGRADE�TO�THE�FULL�VERSION�
WILL�COST�A�FURTHER�_���

5HE�SOFTWARE� IS�ESSENTIALLY�
UNCHANGED�FROM�THE�VERSION�WE�
REVIEWED� IN�DEPTH� IN�"MIGA�4HOPPER�
���� *TjS�FAST�AND� IT�WORKS�VERY�WELL�
INDEED� ALTHOUGH�HAVING�TO�HAND�SCAN

IMAGE�AT�ALL� IN�FACT��"FTER�FINISHING�A�
SCAN�$OLOR,IT�DOESNjT�AUTOMATICALLY�
BEGIN�TO�RENDER�THE����BIT�DATA�ON�TO�
THE�SCREEN� IT�JUST�SITS�THERE�WAITING�
TO�BE�TOLD�WHAT�TO�DO��:OU�CAN�SAVE�
THE� ���BIT�DATA� 	IN� *''���FORMAT
� OR�
RENDER�IT�TO�FEWER�COLOURS�AND�THEN�
SAVE�THAT��5HE�ADVANTAGE�OF�THIS�
APPROACH� IS�THAT�AFTER�COMPLETING�A�
SCAN�YOU�DONjT �HAVE�TO�WAIT�WHILE�THE�
SOFTWARE� RENDERS�A�)".� IMAGE�WHICH�
YOU�CANjT �STOP� IT�DOING�AND�DONjT�
PARTICULARLY�WANT�WHICH� IS�THE�CASE�
WITH�THE� RIVAL� HAND�SCANNERS�HERE�

0NE�VERY�IMPORTANT�POINT�TO�BEAR�
IN�MIND� IS�THAT����BIT�COLOUR�DATA�
TAKES�UP�A� LOT�OF�MEMORY��"�SCAN�OF�
�IN�BY��IN�AT�����DOTS�PER�INCH�
WHICH� PRODUCES�AN�����X�����PIXEL�
BITMAP�WILL� REQUIRE�MORE�THAN�A�
MEGABYTE�OF�MEMORY�FOR�THE����BIT�
DATA�ALONE�� 3ENDERING�THAT�ON�TO�THE�
SCREEN� IN�)".���OR�����COLOURS�WILL�
REQUIRE�ABOUT�ANOTHER�HALF�MEGABYTE�
OF�GRAPHICS�MEMORY�� 4O�THATjS� ���.B�
ON�TOP�OF�ANY�MEMORY�THE�$OLOR,IT�
PROGRAM� ITSELF�USES��5O�GIVE�AN�
EXTREME�EXAMPLE� IF�YOU�WERE�TO�SCAN�
A��IN�BY�L0IN�AREA�AT�����DPI�YOU�
WOULD� REQUIRE�MORE�THAN����.B�OF�
MEMORY�FOR�THE����BIT�DATA�

5HEREjS�NO�DOUBT�THAT�YOU�COULD�
SCRAPE� BY�WITH�JUST��.B�OF�MEMORY�
BUT�TO�BE�ABLE�TO�MULTITASK�OR�USE�
$OLOR#URST�PRODUCTIVELY�YOU� REALLY

8HILE�THE�SCANS�OBTAINED�FROM �
$OLOR#URST�CONTAIN�THE�TRUEST�
COLOURS�O F�THE�THREE�HAND�SCANNERS�
THERE�IS�S TILL�A�LO T�O F�NOISE�EVIDENT�

NEED��.B�OF�GRAPHICS�MEMORY�AND�AT�
LEAST��.B�OF�EXPANSION�MEMORY��
4AME�GOES�FOR�THE�"LFA$OLOR�HAND�
SCANNER� BUT�WITH�THE�1OWER$OLOUR�
YOU�LL�GET�AWAY�WITH��.B�OF�
EXPANSION�MEMORY�BECAUSE� ITS� ����
BIT�IMAGES�CONSUME� LESS�

$OMPARING�THE� RESULTS�OBTAINED�
FROM�THE�THREE�"MIGA�COLOUR�HAND�
SCANNERS�THE�$OLOR#URSTjS�SCANS�ARE

AND�0$3�A�FULL�"��
PAGE� IN�THREE�
HORIZONTAL� STRIPS� IS�
NOT�THE�MOST�
ENJOYABLE�OF�
EXPERIENCES��5HE�
SOFTWARE�HANDLES�THE�
JOB�WELL�ENOUGH� IT�S�
JUST�THAT�WHILE�YOU�
ARE�FLUFFING�ABOUT�
TRYING�TO�DO�THREE�
FAIRLY�STRAIGHT�SCANS�
AND�THEN�0$3jING�
THEM�ONE�AFTER�THE�
OTHER�YOU�COULD�
PROBABLY�HAVE�TYPED�
THE�PAGE� INTO�A�WORD� PROCESSOR�

8ORKING�FROM�FLOPPIES�WILL� SLOW
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THE�0$3�PROCESS�DOWN�EVEN�FURTHER

5HE�FU LL�0$3�PACKAGE�CAN�IMPORT�PRE�SCANNED�PAGES�IN�
*''� *.(�OR�5*''�FORMAT�� THE�+UNIOR�VERSION�CANjT�

BECAUSE�THE�SOFTWARE�DEPENDS�ON�
LARGE� LEXICONS�AND�DICTIONARIES�WHICH�
HAVE�TO�BE�CONTINUALLY�ACCESSED�� *F�

YOUR�SYSTEM�
CONSISTS�OF�A� HAND�
SCANNER� ABOUT��.B�
OF�3".�AND�TWO�
FLOPPY�DRIVES�YOUjLL�
BE�ABLE�TO�USE�0$3�
+UNIOR� BUT�YOU�
PROBABLY�WONjT�ENJOY�
IT�� *F�ON�THE�OTHER�
HAND�YOUjVE�GOT�A�
FLATBED� SCANNER
�.B�OF�3".�AND�A�
HARD� DRIVE� THEN�
YOUjLL� PROBABLY�THINK�
THE�FULL�.IGRAPH��
1OWER�0$3�PACKAGE�
IS�ONE�OF�THE�BEST�
PIECES�OF�SOFTWARE�
YOU�OWN�

5HE�0$3�SOFTWARE�IS�PRE�TRAINED�IN�A�COUPLE�O F�DOZEN�
TYPEFACES�SO�EVEN�WHEN�I T jS�NOT�SURE�O F�A�CHARACTER�IT �
GUESSES�CORRECTLY�MOST�O F�THE�TIME�� :OU�CAN�ALSO� TRAIN �
IT �TO �RECOGNISE� TYPEFACES�IT �DOESNjT �ALREADY�KNOW�
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WITHOUT�DOUBT�THE�BEST�� #UT�THEY�STILL�
CONTAIN�A�FAIR�AMOUNT�OF�NOISE�AND�
ARE�CERTAINLY�NOT�_����BETTER�THAN�
1OWER$OLOURjS����BIT�SCANS��:OU�DO�
GET�THE�0$3�+UNIOR�OPTICAL�CHARACTER�
RECOGNITION�SOFTWARE�THROWN� IN� 	ITjS�
_���TO�BUY�SEPARATELY�� �SEE� k5HE�
TYPEFACE� IS�FAMILIARl� BELOW
� BUT�THAT�
STILL� LEAVES�$OLOR#URST�OVER�_����
MORE�EXPENSIVE�THAN�1OWER$OLOUR��
#UT�OF�COURSE�1OWER$OLOUR�DOESNjT�
	YET
�WORK�WITH�THE�"����AND�"�����
SO�FOR�OWNERS�OF�THESE�MACHINES�
1OWER$OLOUR�ISNjT�AN�OPTION��5HE�
"LFA$OLOR� IS�AN�OPTION� SO�YOUjD�
BETTER�READ�ALL� ABOUT�THAT�ONE�NOW�
AND�DISCOVER�WHY�A�PACKAGE�THAT�
USES�THE�EXACT�SAME����BIT�SCANNER�
HEAD�AS�$OLOR#URST�PRODUCES�A�
DIFFERENT�QUALITY�OF�SCAN�
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4CAN�2UALITY
n n n n n n 0 0 0 0
#UT�DON �T�EXPECT�PHOTO�REALISM�FROM� ���
BITS� IT�JU S T�A IN �T�ENOUGH�COLOUR�

&ASE�OF�6SE
n n n n n n n n � �
4IMPLE� SCAN�AND�SAVE�SOFTWARE�THA T�MY�
DOG�COULD�OPERATE�

'EATURES
n n n n n n 0 0 0 0
8ORKS�WITH�ALL�"MIGAS� HAS�ENOUGH�
FEATURES�TO �ENABLE�YOU�GET�A�GOOD�GRAB�
AND� SAVE� IT�� �WHICH� IS�WHAT�IT jS� ALL� ABOUT�
� �AND� IT�HAS�0$3�SOFTWARE�THROWN� IN�

%OCUMENTATION
n n n n n n 0 0 0 0
/O�2:K�:G=�+>:<>�� BUT�ENOUGH�TO �GET�
YOU�STARTED�WITH� BOTH�COLOUR�SCANNING�
AND�0$3�

7ALUE�FOR�.ONEY
n n O O O O O O O O
'OR�LESS�THAN�TWICE�THE� PRICE�YOU� CAN�
BUY�A�FU LL�"�����BIT�COLOUR�FLATBED�

0VERALL� RATING�
n n n n n 0 0 0 0 0
8AY� WAY�OVERPRICED� BUT�O F�THE�THREE�
COLOUR�HAND� SCANNERS� IT� IS�THE�FASTEST�
AND� DOES� PRODUCE�THE�BEST�RESULTS�

/HEN� *�WAS�A�KID�MY�MUM�WAS�
ALWAYS�TELLING�ME�THAT�
GREENS�WERE�GOOD�FOR�ME�� #UT�THEN�

SHE�NEVER�HAD�TO �USE�THE�"LFA$OLOR�
HAND�SCANNER�� * T jS�LIKE�THIS�� IF�THE�
LIGHT�WHICH�THE�SCANNER�SHINES�ON�
THE�ORIGINAL� IMAGE�IS�A�k NATURALl �
LIGHT�CONTAINING�AN�EVEN�AMOUNT�OF

EXAMPLE�THEN�THE�
GREEN�	(
�
COMPONENT�OF�
EVERY�3(#�COLOUR�
WILL�BE�TOO�MUCH�
THUS�GIVING�BRIGHT�
COLOURS�THAT�
CONTAIN�A�HIGH�
RATIO�OF�GREEN�AN�
OVERALL�GREENISH�
TINGE�AND�MAKING�
COLOURS�THAT�
CONTAIN�A�LOWER�
RATIO�OF�GREEN�
APPEAR�DULL�AND�
MUDDY�

"ND�THAT�S�WHAT�"LFA$OLOR�DOES�
*T�HAS�TO�DO�WITH�THE� POWER�SUPPLY��
"LFA$OLOR�TAKES� ITS�ELECTRICITY�FROM�
THE�EXTERNAL� DISK�DRIVE�PORT� AND� IT�
SIMPLY�ISNjT�GETTING�ENOUGH�� )ENCE�
THE�AVAILABILITY�OF�AN�OPTIONAL�EXTERNAL�
POWER�SUPPLY�UNIT�	146
�WHICH�COSTS�
A�STAGGERING�_������EXTRA�

"LFA$OLORjS�2UICK�4CAN�MODE�IS�UNIQUE�TO �THA T�
PACKAGE�BUT�IT �IS�O F�LITTLE �PRACTICA L�USE�

SAVE�WHICH� IS�THE�ESSENCE�OF�
SCANNING�SOFTWARE�� 5HEN�THERE� IS�A�
PUZZLING�2UICK4CAN�MODE�� *T�SOUNDS�
LIKE�A� NEAT�FEATURE�BUT�*�CANjT�
IMAGINE�WHAT�YOU�D�USE� IT�FOR�� �THE�
RESULTS�OBTAINED�FROM�SCANNING�IN�
THIS�WAY�ARE�OF�A�VERY�POOR�QUALITY��
1OSSIBLY� IT� IS� INTENDED�FOR�DOING

ROUGH� �POSITIONALS��
FOR�PRELIMINARY�
LAYOUTS�� �BUT�WHY�
WOULD�YOU�BOTHER�TO�
TAKE�THE�TIME�TO�DO�
AN� INFERIOR�SCAN� IF�
YOU�THEN�HAVE�TO�DO�
A� PROPER�ONE 

"LFA$OLORjS�
STRONG�POINT�IS� ITS�
INTERFACE�� )OUSED�
IN�A�CASING�THAT� IS�
SIMILAR�IN� SHAPE�
AND� SIZE�TO�THAT�OF�
AN�EXTERNAL�FLOPPY�
DRIVE�THE� INTERFACE�
IS�SOLIDLY�BUILT�AND�

HAS�PLENTY�OF�CABLE�TO�ENABLE�YOU�TO�
BRING�IT�ROUND�THE�SIDE�OF�THE�"MIGA�
OR�LIFT�IT�UP�ON�TO�THE�"MIGAjS�CASING��
*T�PLUGS� INTO�THE�PARALLEL� PORT� AND�A�
PRINTER�THROUGHPORT�IS�BUILT� INTO�THE�
REAR�OF�THE� INTERFACE�WITH�A�PUSH

5HE�*''���SAVE�IN�"LFA$OLOR�PRODUCES�ENORMOUS�FILE �
SIZES�BECAUSE�THE�SOFTWARE�DOESNjT �APPEAR�TO �EMPLOY�
ANY�*''�COMPRESSION�� 8ATCH� THA T�DISK�SPACE�VANISH�

5HIS�146�SUPPLIES�THE� INTERFACE�
WITH� ���VOLTS�WHICH�SHOULD� IN�THEORY�
BE�ENOUGH�TO�FULLY� ILLUMINATE�THE�
FLUORESCENT�TUBE� IN�THE�SCANNER�
HEAD�� #UT�THE� INTERFACE� IS�OBVIOUSLY�
NOT�PUTTING�OUT�THE�FULL�WHACK�
BECAUSE�WHILE�THE IIFACTIG

.G

" + 6

EVERY�COLOUR�IN�THE�SPECTRUM�� �CLOSE�
TO�DAYLIGHT�IN�OTHER�WORDS�� �THEN�THE�
COLOURS�PICKED�UP�BY�THE�SCANNER�
HEAD�SHOULD�BE�WELL�BALANCED�AND�
FAIRLY�TRUE�TO�THE�COLOURS�IN�THE�
ORIGINAL��#UT�IF�THE�LIGHT�HAS�AN�
UNNATURAL�BIAS�TOWARD�ANY�PART�OF�
THE�SPECTRUM�TOO�MUCH�GREEN�FOR

RESULTS�OBTAINED�
WITH�"LFA$OLOR�ARE�
MUCH�BETTER�WITH�
THE�EXTERNAL�146�
ATTACHED�BRIGHT�
COLOURS�STILL� HAVE�A�
SLIGHT�GREENISH�
TINGE��$OLOR#URST�
WHICH�USES�EXACTLY�
THE�SAME�SCANNER�
HEAD� COMES�WITH�
A����VOLT�EXTERNAL�
146�AND�PRODUCES�
BRIGHT�VIBRANT�WELL�
BALANCED�COLOURS�
4O�"LFA$OLOR�
OBVIOUSLY�NEEDS�ANOTHER�VOLT��5HE�
DISTRIBUTORS�(OLDEN� *MAGE�	6,
�-TD�
HAVE�KNOWN�ABOUT�THIS� PROBLEM�FOR�
SOME�TIME�YET����VOLTS� IS�STILL� 	AT�
THE�TIME�OF�WRITING
�THE�ONLY�EXTERNAL�
146�OPTION�

-IKE�THE�$OLOR#URST�SOFTWARE� THE�
"LFA$OLOR�SOFTWARE� IS�JUST�THE�
ESSENTIALS�� �SCAN� RENDER�CROP�AND
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" LFA$OLORjS�7IEW�1AGE�FEATURE�ENABLES�YOU�TO �SEE�A�
THUMBNAIL�O F�COMPLETE�SCANS�THA T�ARE�LARGER�THAN�THE�
SCREEN�� �HANDY�FOR�CHECKING�THA T�YOUjVE�GO T�IT �ALL�

BUTTON�ON�THE�FRONT�THAT�ENABLES�YOU�
TO�MANUALLY�SWITCH�BETWEEN�SCANNER�
AND�PRINTER��0NE�OF�TWO� LIGHTS�
ILLUMINATES�TO� INFORM�YOU�WHETHER�IT�
IS�THE�PRINTER�OR�THE�SCANNER�WHICH� IS�
CURRENTLY�ACTIVE�

"�FEATURE�UNIQUE�TO�"LFA$OLOR�IS�A�
BUZZER��8ITH�THE�FIRST�MODEL�(OLDEN�
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5O�ORDER�BY�PHONE�YOU�LL�NEED�YOUR�CREDIT�
CARD�NUMBER�AND�EXPIRY�DATE��1LEASE�BE�
SURE�TO�QUOTE�THE�CORRECT�CARD�ADDRESS�SO�
AS�TO�AVOID�DELAYS�

#:�1045
8HEN�ORDERING�BY�POST�PLEASE�INCLUDE�A�
FULL�DESCRIPTION�OF�THE�GOODS�AND�THE�
PRICE�� *T�IS�A�GOOD�IDEA�TO�PHONE�BEFORE�
ORDERING�SO�AS�TO�AVOID�DISAPPOINTMENT��
1LEASE�MAKE�ALL�CHEQUES�AND�POSTAL�
ORDERS�PAYABLE�TO�40'58"3&�%&.0/�
-5%��AND�ALLOW���WORKING�DAYS�TOR�
CHEQUES�TO�CLEAR�

03�7*4*5�063�4)01
*T�YOU�ARE�IN�THE�AREA�OR�LIVE�LOCALLY�
PLEASE�DONjT�HESITATE�TO�VISIT�OUR�SHOP�
0UR�FRIENDLY�STAFF�ARE�AVAILABLE�FOR�ADVICE�
AND�ARE�WILLING�TO�DEMON�STRATE�ANY�OF�OUR�
STOCK�TO�GIVE�YOU�A�BETTER�IDEA�OF�WHAT�
YOU�WANT��0UR�SHOP�ALSO�CARRIES�THE�FULL�
RANGE�OF� LATEST�ENTERTAINMENT�SOFTWARE�
AND�HAS�A�GAMES�ZONE�WHERE�YOU�CAN�
PARK�THE�KIDS�OR�PLAY�THE�LATEST�GAMES�

1LEASE�NOTE�THAT�IN�OUR�EFFORT�TO�BRING�YOU�THE�
BEST�VALUE�AVAILABLE�OUR�PRICES�ARE�SUBJECT�TO�
CHANGE�WITHOUT�NOTICE�� 5HIS�DOES�NOT�

=�NECESSARILY�MEAN�THAT�THE�PRICES�WILL�GO�UP�

#$+(5$18
"IL�PURCHASES�ARE�MADE�UP�TO�ORDER�AND�
THEN�DISPATCHED��"LL�CUSTOMER�
MODIFICATIONS�GENERALLY�TAKE�����DAYS�TO�
FIT��5HE�GOODS�ARE�THEN�DISPATCHED�VIA�OUR�
COURIER�SERVICE�ON�A����HOUR�DELIVERY�
SCHEDULE�� *F�NO�ONE�IS�AVAILABLE�TO�RECEIVE�
THE�GOODS�THEN�THE�COURIER�WILL� LEAVE�A�
CARD�EXPLAINING�HOW�TO�ARRANGE�A�DELIVERY�
TO�SUIT�YOU��4ATURDAY�DELIVERY�CAN�BE�
ARRANGED�AT�A�SMALL�SURCHARGE�

$%,)6%29� X � � �
(!�#-(����!,�+�*.!��� O��

".*("�"��������
5HE�FLAGSHIP�OF�THE�$OMMODORE�"MIGA�
RANGE��#ASED�AROUND�THE�������
PROCESSOR��$OMES�WITH�)ARD�%RIVE�����
3".�AND�8#��
��.B�VERSION� _����
���.B�VERSION� _����
���.B�VERSION� _����
���.B�VERSION� _����
���.B�VERSION� _����
���.B�VERSION� _����
".*("�"��������

5HE�SAME�SPECIFICATIONS�AS�ITjS�BIG�
BROTHER�BUT�DESIGNED�AROUND�THE�
&$������PROCESSOR��$OMES�WITH�A�
)ARD�%RIVE� ���� 3".�AND�8#��

'03�����"%%�_��
��.B�VERSION� _���
���.B�VERSION� _���
���.B�VERSION� _����
���.B�VERSION� _����
���.B�VERSION� _����
���.B�VERSION� _����
���.B�VERSION� _����
)"7&�"�4&$0/%"3:�)"3%�%3*7&�
'*55&%�"5�5)&�4".&�5*.&�"4�
163$)"4*/(�:063�"�����

��.B� _���
���.B� _���
���.B� _���
���.B� _���
���.B� _���
���.B� _���

.0/*5034�'03�$%��
7GX�SHD�TO�XNTQ�46�SGHR�
#GQHRSL@R��"TX�@�BNLONRHSD�
HMOTS�LNMHSNQ�ENQ�RG@QODQ�
F@LDOK@X�@MC�FQ@OGHBR�
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5HE�"�����SPORTS�MANY�FEATURES�OF�THE�
"�����SERIES��#ASED�AROUND�A�������
PROCESSOR� �.B�OF�3".�AND�8#��AS�
STANDARD��"�FULL� RANGE�OF�HARD�DRIVES�
ARE�ALSO�AVAILABLE��5HE�DESKTOP�
DYNAMITE�PACK�IS�SUPPLIED�WITH�A�RANGE�
OF�SOFTWARE�WRITTEN�SPECIFICALLY�FOR�THE�
""�CHIPSET� INCLUDING�%1AINT�"("�AND�
8ORDWORTH�"("�PLUS�OTHERS�WITH�A�
TOTAL�331�OF�OVER�_���
#ASIC� _���
��.B�)%�VERSION� _���
��.B�)%�VERSION� _���
��.B�)%�VERSION� _���
��.B�)%�VERSION� _���
���.B�)%�VERSION� _���
���.B�)%�VERSION� _���
���.B�)%�VERSION� _���
���.B�)%�VERSION� _���

)$%�(!2$�$2)6%�+)43
5HESE�DRIVES�CAN�BE�FITTED�TO�THE�"�����
AT�ANY�TIME�BY�US�OR�THE�END�USER��5HE�
KIT�COMES�COMPLETE�WITH�ALL�SOFTWARE�
NECESSARY�TO�CONFIGURE�THE�DRIVE��
��.B� _���
��.B� _���
���.B� _���
���.B� f� _���

"�����)"3%�%3*7&4
5HESE�HARD�DRIVES�CAN�BE�ADDED�TO�
YOUR�EXISTING�SYSTEM�AND�ARE�INSTALLED�
BY�OUR�TECHNICIANS�TO�ENSURE�THE� BEST�
FIT��5HEY�COME�WITH�A� �� YEAR�RETURN� TO�
BASE�WARRANTY�ON�THE�DRIVE�AND�THE�
COMPUTER�
��.B� _��
��.B� _���
���.B� _���
���.B� _���
���.B� _���
���.B� _���
���.B� _���
"LL�HARD�DRIVES�FITTED�AFTER�TIME�OF�
PURCHASE�MUST�ADD�_���FITTING�FEE

$%�30.�%3*7&
5HE�ULTIMATE� IN�DATA�STORAGE�ANC�
SPEED�TRANSFER�RATES�FOR�THE�"���
SERIES��5HESE�MULTISESSION�$%�'�
DRIVES�COME�COMPLETE�WITH�ALL�TH�
NECESSARY�MOUNTING�SOFTWARE�4�
CONTROLLER�CARD�AND�SOFTWARE�TO�E�
THE�USE�OF�$%57�DISCS�
8ELCOME�TO�THE�FUTURE�OF�HOME�
ENTERTAINMENT�
$% � 30. � %3 *7&

1-&"4&�"%%�_���'03���$L�
'3&%�'*4)�%*4$4	07&3� ��$

-!4(3�#/�02/�	0,#�
��-(Y������� ]
��-(Y������

-%-/29
SINGLE�SIDED�4*..4�MODULE�FOR
�-A�2!-
�-A�2!-� ]

!##%,%2!4/&
0UR�ACCELERATORS�ARE�PRODUCED�FI�
"�����BY�(71� A�WATCH�WORD� IN�
AND� RELIABILITY��#OTH�BOARDS�ARE�U�
FITTABLE�VIA�THE�TRAPDOOR�SO�AS�TO�
MAINTAIN�YOUR�WARRANTY�

(71�4$4*�3".�#0�
5HIS�BOARD�HAS�SLOTS�FOR�UP�TO��.�
3".�A�MATHS�CO�PRO�AND�HAS�AR�
INCLUDES�AN�4$4*� INTERFACE�AS�STC
/-A�./�&05� ]
�-"���-(:�&05� ]�
3#3)�#!",%�+)4� ]�
'60�!�����"/!2$

5HIS�BOARD�FEATURES�A�������PROC�
AS�STANDARD�AND�ALSO�HAS�SLOTS�FC�
�.B�OF�3".�AND�MATHS�CO�PRO�
/-A�./�&05� ]
�-A���-(:�&05� ]�
'60�!##%33/2)%3

����,�	�����&05� ]
����,�	�����&05� ]
��$%)���$����� -�
��$%)���$����



4(%�/6%2$2)6%�
%84%2.!,�($

452"/�#(!2'%�
9/52�!��������

,%)352%���
%.4%24!).-%.4�
$*7*-*;"5*0/�"("

5HIS� IS� IT�THE�BEES�KNEES�� *TjS�THE�
ULTIMATE�GOD�GAME��5HIS�GAME� IS�
.ICROPROSE�S�FLAGSHIP� ITjS�WON�A�
HOST�OF�AWARDS�AND�NOW�ITjS�BEEN�
UPGRADED�TO�MAKE�THE�MOST�OF�THE�
NEW�"("�CHIPSET�� *F�YOU�DONjT�
ALREADY�OWN�A�COPY�OF�$IVILIZATION�
THEN�YOU�DONjT�KNOW�WHAT�YOUR�
MISSING�AND� IF�YOU�HAVE�AN�
ORIGINAL�COPY�THEN�YOUjLL�BE�STUNNED�
BY�THE� IMPROVEMENTS��4O�EITHER�
BUY� IT�NOW�OR�UPGRADE�AND�GET� INTO�
THE�MOST�SERIOUS�GAME�OF�ALL�TIME�

$*7*-*;"5*0/�"(" � _���
61(3"%&� _��
5O�UPGRADE�JUST�SEND�THE���ORIGINAL�
DISKS� INCLUDING�_���AND�YOUR�NAME�
AND�ADDRESS�

5)&�07&3%3*7&���
�HESE�EXTERNAL�HARD�DRIVES�COME� IN�
M�"#4�BOX�STYLED�TO�MATCH�THE�
UMIGA�"������5HEY�PLUG� IN�VIA�THE�
j$.$*"�SLOT�AND� INCLUDE�AN�
IXTERNAL�146�SO�AS�NOT�TO�
IVALIDATE�YOUR�$OMMODORE�
WARRANTY��6LTRA�FAST�DATA�TRANSFER�
ATE�OF��.B�SEC�� 'ULL� �� YEAR�RETURN��
�BASE�GUARANTEE��5HEY�COME�
UPPLIED�WITH�ALL�THE�NECESSARY�
OFTWARE�TO�MOUNT�AND�CONFIGURE�
IE �DRIVE�

��-A� ]��
��-A� ]��
���-A� ]��
���-A� ]��
���-A� ]��
���-A� ]��
���-A� ]��

1)050/�61(3"%&
'INDING�THAT�YOUR�"��������� ISNjT�
QUITE�MAN�ENOUGH�FOR�YOUR�PRESENT�
PROJECTS �/EVER�FEAR�4OFTWARE�
%EMON� IS�HERE�
8E�ARE�NOW�ABLE�TO�OFFER�AN�
UPGRADE�SERVICE�SAVING�ALL�THE�
HASSLE�OF�SELLING�YOUR�OLD�"MIGA��
4O� TO�UPGRADE�JUST�SEND� IN�YOUR�
MAIN�$16�MODULE�AND�FRONT�PANEL�
AND�WE�WILL�PART�EXCHANGE�IT�FOR�A�
GENUINE�$OMMODORE�����$16�
MODULE��WHICH� INCLUDES�AN�..6�
AND�BUILT� IN�'16�AND�A�NEW�
"���������FRONT�PANEL�

1)050/�61(3"%&
]���

)&--'*3&�61(3"%&
�!������������

0UR�LATEST�DEVELOPMENT�HAS�
PRODUCED�A�STUNNING�NEW�WAY�TO�
IMPROVE�THE�PERFORMANCE�OF�YOUR�
"���������AT�AN� INCREDIBLY� LOW�
PRICE�� *T�COMES� IN�THE�FORM�OF�A�
REPLACEMENT�$16�MODULE�WHICH�
SLOTS�IN�WHERE�YOUR�PRESENT�MODULE�
SITS�� *TjS�FEATURES�INCLUDE�A���.)Z�
STANDARD�CLOCK�SPEED�� AN�..6�AS�
STANDARD�AND�A�BUILT� IN���.)Z�
'16��5O�UPGRADE�WILL� REQUIRE�YOU�
SENDING�US�YOUR�ORIGINAL�$16�
MODULE�WHICH�WE�WILL�THEN�PART�
EXCHANGE�FOR�OUR� NEW�
"���������ACCELERATOR�

$%���$0/40-&
5HIS�MACHINE�REPRESENT�THE�FUTURE�
OF�HOME�ENTERTAINMENT�AND�VIDEO�
GAME�PLAY��"�SELF�CONTAINED�$%�
CONSOLE�WHICH�YOU�CAN�EXPAND�TO�A�
FULL�$%�BASED�HOME�COMPUTER�� *T�IS�
BUILT�AROUND�TRUE���BIT�TECHNOLOGY�
WITH�����SCREEN�COLOURS� ������
PROCESSOR�WITH�A���.)Z�CLOCK�
SPEED�AND�HIGH� RESOLUTION�SCREEN�
DISPLAY�� 3EAD�THE�REVIEWS�AND�HEAR�
WHAT�THE�EXPERTS�HAVE�GOT�TO�SAY�
ABOUT�$OMMODORES�NEW�BABY�� *�
THINK�YOUjLL�AGREE� ITjS�TIME�TO�KISS�
4ONIC�(OODBYE�AND�WISH�.ARIO�A�
FOND�FAREWELL�BECAUSE�THE�FUTURE�
IS�HERE��0PTIONAL�EXTRAS�INCLUDE�A�
KEYBOARD�FLOPPY�DRIVE�MOUSE�AND�
A�HARD�DRIVE��"LL�OF�WHICH�WILL�BE�
AVAILABLE�SOON�
$%��� IS�SUPPLIED�WITH���GREAT�
SOFTWARE�TITLES�WRITTEN�FOR�THE�"("�
CHIPSET�AND�DESIGNED�TO�DISPLAY�THE�
FULL� RANGE�OF�$%��jS�ASSETS�

5)&�07&3%3*7&���
iHE�COMPACT�VERSION�OF�THE�
07&3%3*7&����5HIS�MODEL� IS�
LESIGN�TO�BE�TRANSPORTED� ITjS�SIZE� m�
LAS�BEEN�REDUCED�THE�INTERNAL�
LARDWARE�HAS�BEEN�UPGRADED�TO�
LEAL�WITH�THE�PROBLEMS�CREATED�BY�
NOVING�HARD�DRIVES�AROUND�AND�THE�
TOWER�IS�NOW�DRAWN� INTERNALLY��4O�
LEY�JUST�PUT�IT� IN�YOUR�POCKET�AND�
IWAY�YOU�GO�
i:1*$"-�53"/4'&3�3"5&����.B�SEC
��-A� ]��
��-A� ]���
��-A� ]���
��-A� ]���

"--�'03�5)&�.&"4-:�
13*$&�0'�_���13*$& 

1-&"4&�1)0/&�'03�
%&5"*-4�

130+&$5&%�331� _���
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*MAGE�SENT�ME�THIS�BUZZER�BUZZED�
WHENEVER�THE� INTERFACE�COULD�SENSE�
THAT�DATA�WAS�BEING�LOST�BECAUSE�
YOU�WERE�PULLING�THE�HEAD�TOO�FAST��"�
SECOND�MODEL�DULY�ARRIVED�WITH�
UPDATED�SOFTWARE�AND� INTERFACE� AND�
THE�BUZZER�HAD�BEEN�CHANGED�TO�A�
BLIPPER�� /OW�THE�FASTER�YOU�PULL�THE�
SCANNER�HEAD�THE�FASTER�THE�BLIPPER�
BLIPS��#IT�LIKE�A�PLAYING�CARD�STUCK� IN�
THE�SPOKES�OF�A�BICYCLE��4OUNDS�SILLY�
BUT�THE�NEW�BLIPPER�IS� INCREDIBLY�
USEFUL�FOR�HELPING�YOU�TO� LEARN�THE�
CLASSIC�HAND�SCANNING�TECHNIQUE�OF�A

SLOW�EVEN�PULL�WHICH� IS�CRUCIAL�TO�
THE�QUALITY�OF�THE�SCAN�

"S�SUPPLIED�AS�STANDARD�THE�
INTERFACE�TAKES� ITS�POWER�FROM�THE�
EXTERNAL�FLOPPY�DRIVE�PORT��"�THROUGH�
CONNECTOR�IS� PROVIDED�SO�THAT�YOUR�
EXTERNAL�FLOPPY�DRIVES�CAN�STILL� BE�
CONNECTED�� #UT�AS�EXPLAINED�EARLIER�
THE� INTERFACE�CANjT �GET�ENOUGH� POWER�
THIS�WAY� SO�THE�EXTERNAL�146� IS�A�
REQUIREMENT�RATHER�THAN�AN�OPTIONAL�
EXTRA�� &VEN�THEN�THE�RESULTS�YOU�GET�
ARE�QUESTIONABLE�

#(%#+/54
! ,&!#/ ,/2

4CAN�2UALITY
a n n n � � � � � � �
6NLESS�YOU� HAPPEN�TO � LIKE�THE�COLOUR�
GREEN�YOU�LL� NEED�THE�EXTERNAL� 146�
AND�EVEN� THEN�THERE� IS�STILL� A� SLIGHT�
GREEN�TINGE�TO �SCANS�THA T�WILL� HAVE�TO �BE�
ADJUSTED� USING�A�DECENT� IMAGEd
PROCESSING�PACKAGE�

&ASE�OF�6SE
n n n n n n n O O O
4IMPLE�SCAN� AND�SAVE� TYPE�SOFTWARE� A�
DODDLE�TO � USE� BUT�SLOW�COMPARED�TO�
THE�OTHERS�

'EATURES
n n n n n n n 0 0 0
5HE�SOFTWARE� IS� RUDIMENTARY� BUT�THE�
EXCELLENT� INTERFACE�SHOWS�THE� RIVALS� HOW�
IT�SHOULD� BE�DONE�

#ECAUSE�THE�"LFA$OLOR�IS�
UNDERPOWERED�SCANS�ALWAYS�HAVE�A�
GREENISH�TINGE�TO �THEM�

�00).'� ,)34
Y����

���Y�����
 HB="KHKN�
$TPANJ=H�/24� ����
!U�!KE@$@S@�#NLOTSDQ�4DBGMHB�#NQO�
�&,�.N��� ,@MD���� � #GTMF�9@MF� 2N@C�
.@M� +@MF�4@HODH� 4@HV@M� 2/#�
#EOPNE>QPA@�EJ�PDA�4*�>U�
'NKCDM� HL@FD�	5+
� ,SC
5MHS� ��@�-HKKLD@C�"TRHMDRR�
#DMSQD� -HKKLD@C� 2N@C
,NMCNM� .��� �15�
a ����� ���� ����

%OCUMENTATION
n n 0 0 2 0 0 0 0 0
&IGHT�AND�A� HALF�PAGES�O F�POORLY�
TRANSLATED� &NGLISH� IN� AN�"��DUAL�
LANGUAGE�BOOKLET��5HE�WORDS� �SERVICEl�
AND� k LIPl� SPRING�TO �MIND�

7ALUE�FOR�.ONEY
n n n O O O O O O O
4TILL�WAY�TOO�EXPENSIVE�FOR�WHAT� IS�
ESSENTIALLY�A� HOBBYIST�TOO L� ESPECIALLY�
CONSIDERING�THA T�IT� IS�NEXT�TO �USELESS�
W ITHOUT�THE�EXTERNAL� 146�

0VERALL� RATING�
n n n n n 0 0 0 0 0
5HE� PERSON�WHO�DESIGNED�THE� INTERFACE�
SHOULD�GET�AN� AWARD�� 4HAME�ABOUT�THE�
146� AND� SLOW�SOFTWARE�

)"/%:�5*14
)AND�SCANNING�IS�A�SKILL� THAT�ONLY�
PRACTICE�CAN�PERFECT�� 'OR�OPTIMUM�
RESULTS�YOU�NEED�TO�PULL�THE�SCANNER�
HEAD�QUITE�SLOWLY�AND�VERY�EVENLY��"S�
IS�TRUE� IN� LIFE�GENERALLY� ITjS�THE�JERKS�
THAT�CAUSE�MOST�OF�THE�PROBLEMS�
"ND�THE� REASON�YOU�JERK�THE�HEAD� IS�
ALMOST�ALWAYS�BECAUSE�YOU�ARE�
PRESSING�DOWN�ON�THE�HEAD�TOO�
HEAVILY�

$OLOUR�HAND�SCANNERS�HAVE�BEEN�
DESIGNED�TO�BE�PULLED�MORE�EASILY�
THAN�SOME�OF�THE�OLDER�DESIGN�
MONOCHROME�SCANNERS��5O�START�WITH�
THE�BUTTON�THAT�PUTS�THE�HEAD� INTO�
SCAN�MODE� IS�A�TOGGLE�SWITCH�WHICH�
MEANS�YOU�DONjT �HAVE�TO�KEEP� IT�HELD�
IN�WHILE�PULLING�THE�HEAD��5HE�REAR�OF

THE� HEAD� IS�CONVENIENTLY�RAISED�
SLIGHTLY�A�BIT�LIKE�THE� REAR�SPOILER�OF�A�
RACING�CAR� AND�THESE�TWO�DESIGN�
FEATURES�ENABLE�YOU�TO� PRESS�THE�
SCAN�BUTTON�ONCE� REST�A�FINGER�LIGHTLY�
ON�THE� RAISED� LIP�AT�THE� REAR�OF�THE�
HEAD� AND�GENTLY�PULL� THE�HEAD�
WITHOUT�ANY�DOWNWARD�PRESSURE�AT�
ALL�� /O�DOWNWARD� PRESSURE�MEANS�
FEWER�JERKS�� 'EWER�JERKS�MEANS�
BETTER�SCANS�

4OMETIMES�THE�PHYSICAL�QUALITIES�
OF�THE� IMAGE�YOU�ARE�SCANNING�CAN�
CAUSE�YOU�TO�JERK�THE�SCANNER�HEAD��
5HE�BIGGEST�PROBLEM� IS�THE�FRONT�OF�
THE�HEAD�CATCHING�THE�TOP�OF�A�
PHOTOGRAPH� RIGHT�AT�THE�START�OF�THE�
SCAN� CAUSING�YOU�TO�GIVE�THE�HEAD�A�
LITTLE�TUG�TO�FREE� IT��5HE�SOLUTION� IS�TO

,HE�NEW�LOWER�PRICE�OF�THE�&PSON�
(5������FLATBED�COLOUR�SCANNER�
HAS�ATTRACTED�MANY�CUSTOMERS�AND�

HAS�RESULTED� IN�FOUR�"MIGA�SOFTWARE�
PACKAGES�BEING�WRITTEN�FOR�IT�THREE�
OF�WHICH�ARE�INTEGRATED�INTO�IMAGEd
PROCESSING�PROGRAMS��#UT�LE TjS�FIRST�
LOOK�AT�THE�HARDWARE�

5HE�(5������ IS�AN�UPGRADED

COVER�THE� IMAGE�THAT� IS�GOING�TO�BE�
SCANNED�WITH�SOMETHING�THAT�IS�
LARGER�AND�TRANSPARENT� AND�SCAN�
THROUGH�THAT�� *� USE�A�SHEET�OF�GLASS�
FROM�AN�"��PICTURE�FRAME��5HIS�HAS�
THE�ADDED�BONUS�OF�ALLOWING�MORE�
AMBIENT� LIGHT�TO�GET�TO�THE� IMAGE�
AND�ALSO�SOME�OF�THE� REFLECTED� LIGHT�
TO�ESCAPE� THUS� LOWERING�THE�OVERALL�
CONTRAST�OF�THE�SCAN��5HE�THICKER�THE�
GLASS� THE� LOWER�WILL� BE�THE�CONTRAST�
AND�THE�MORE�DE�FOCUSSED�THE�SCAN�
IS� LIKELY�TO�BE�

5HIS�TECHNIQUE�CAN�BE�USED�TO�
GOOD�EFFECT� IF�YOU�ARE�SCANNING�
MATERIAL�FROM�MAGAZINES�AND�THE� LIKE�
WHERE�YOU�WANT�TO�ERADICATE�AS�MUCH�
AS�POSSIBLE�THE�SCREEN� 	OR�THE�MOIRE�
PATTERN� IF�YOU� PREFER�THAT�TERM
�THAT� IS

VERSION�OF�THE�(5������ REVIEWED� IN�
"MIGA�4HOPPER����� *T�COST�_�����
BACK�THEN�AND�WE�RECKONED� IT�WAS�
THE�BEE�S�KNEES�� �kTHE�KIND�OF�
USEFUL� HIGH�QUALITY�PACKAGE�THAT�
GIVES�ONE�FAITH� IN�THE�"MIGAjS�ABILITY�
TO�BE�A�SERIOUS�MACHINEl�SAID�THE�
REVIEWER� A�CERTAIN�$�3AMSHAW�

5HE�(5������NOW�WEIGHS� IN�AT

PICKED�UP�WHEN�SCANNING�PRINTED�
MATERIAL�

"NOTHER�WAY�TO�TRY�TO� REDUCE�THE�
MOIRE� PATTERN� IS�TO�SCAN�THE�PRINTED�
IMAGE�AT�A�SLIGHT�ANGLE��0FTEN�AS�
LITTLE�AS� ���DEGREES�OFF�THE�UPRIGHT� IS�
ENOUGH� BUT�THERE�ARE�NO�HARD�AND�
FAST� RULES�BECAUSE�MANY�DIFFERENT�
SCREEN� ANGLES� ARE�USED�WHEN�
PUBLISHING�COLOUR�PICTURES� SO�YOUjLL�
JUST�HAVE�TO�EXPERIMENT�

(ETTING�THE�SCANNING�SPEED� RIGHT�
CAN�BE�A�PROBLEM� AND�THE�QUICKEST�
WAY�TO�GET�A�FEEL�FOR�THE�OPTIMUM�
SCANNING�SPEED� IS�TO�SCAN�A�CIRCULAR�
IMAGE�OVER�AND�OVER�AGAIN�UNTIL�YOU�
GET�A�TRUE�CIRCLE�ON�THE�SCREEN�EVERY�
TIME�� *F�THE�CIRCLE� IS�SQUASHED� IT�
MEANS�THAT�AT�SOME�POINT�YOU�WERE

".*("�4)011&3�n �*446&����n �%&$&.#&3�����
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AN�AMAZINGLY� LOW�_����� �AND�NOT�
BECAUSE�THE�(5������ IS�A�CUT�DOWN�
VERSION�OF�THE�(5������EITHER�� *TjS�
THE�COMPLETE�OPPOSITE�� �FASTER�
BETTER�AND�WITH�EVEN�MORE�FEATURES�

5HE�SCANNER� IS�A�RATHER�LARGE�
��IN�DEEP�BY���IN�WIDE�AND�NEEDS�
��IN�OF�HEIGHT�WHEN�THE�COVER� IS�FULLY�
RAISED��5HE�MAXIMUM�SCANNING�AREA�
IS����IN�BY�����IN� SO� IT�WILL� HANDLE�
"�� LENGTH�AND�64�-ETTER�WIDTH��"T�THE�
FRONT�OF�THE� UNIT�ARE�FOUR�BUTTONS�
0NE� IS�THE�ON�OFF�SWITCH��THE�OTHER�
THREE�ENABLE�YOU�TO�CONTROL� THE�ZOOM�
AND�BRIGHTNESS� LEVELS�WHEN�THE�
SCANNER�IS�CONNECTED�TO�A�PRINTER��
$ONNECTED�TO�A�PRINTER �:UP�YOU�CAN�
SCAN�DIRECTLY�FROM�THE�(5������TO�
ANY����COLUMN�OR�����COLUMN� &PSON�
-2�COMPATIBLE����PIN�COLOUR�PRINTER�
OR�TO�A�)EWLETT�1ACKARD�1AINT+ET�
	)1����
�WITH� PARALLEL� INTERFACE� SO�
YOU�CAN�USE� IT�AS�A�COLOUR�PHOTOd
COPIER��5HIS�FEATURE�DOESNjT �WORK�
WITH���PIN�OR�MONOCHROME�PRINTERS�

0N�THE� REAR�OF�THE�UNIT�IS�A�BId
DIRECTIONAL� PARALLEL� INTERFACE� AND�	FOR�
SCANNING
�THE�CABLE�GOES�FROM�HERE�
TO�YOUR�"MIGAjS�PARALLEL� PORT�� �AND�
ONLY�THE�PARALLEL� PORT� NOT�TO�ANY�EXTRA�
PORT�ON�A�MULTIPORT�CARD� NOR�TO�A�
SWITCH�BOX�OR�ANY�OTHER�KIND�OF�
PARALLEL� THROUGHPORT�

8HATjS�MORE�THE�CABLE� IS�NOT�A�
NORMAL� PRINTER�CABLE� AND� IT� IS� NOT�
PROVIDED�WITH�THE�SCANNER�� 1OWER�
$OMPUTING�SUPPLY�ONE�WITH� THEIR�OWN�
BUNDLED�SOFTWARE� BUT� IT�WORKS�ONLY�
WITH�THE�1OWER�SOFTWARE��:OU�GET�ONE�
WHEN�YOU�BUY�THE�"4%(�&PSON�
SCANNER�"%1RO�MODULE� AND�THIS�
CABLE�WORKS�WITH�ALL�THE�OTHER�
SOFTWARE��5HE�(71�SOFTWARE�BUNDLED�
WITH� *MAGE'9�DOESNjT�COME�WITH� A�
CABLE� BUT�IT�WORKS�WITH�THE�"4%(�
CABLE�AND�THERE� ARE�PINOUT�DETAILS� IN�
A�3&"%.&�FILE�ON�THE� *MAGE'9�V L��� �
DISTRIBUTION�DISKS� 	BUT�NOT�ON�THE�
V L�� � �UPGRADE�DISKS
��5HE�.ETADIGM�
SOFTWARE�THAT�COMES�WITH�#LACK�#ELT�
4YSTEMSj� *MAGE.ASTER�WORKS�WITH�
THE�"4%(�CABLE�AND�A� k4TANDARDl�
CABLE�	PRESUMABLY�AS�PER�THE�PINOUTS�
DETAILED� IN�THE�(5������MANUAL
�

MOVING�THE�HEAD�TOO�QUICKLY�AND�DATA�
HAS�BEEN� LOST�� ,EEP�IN� KIND�THAT�
DIFFERENT� RESOLUTION� AND�SCANNING�
MODES�WILL� OPERATE� AT�DIFFERENT�
SPEEDS��5HE�RULE�OF�THUMB� IS�� THE�
MORE�DATA�THAT�HAS�TO�BE�TRANSFERRED�
FROM�THE�SCANNER�TO�THE�COMPUTER�
THE� SLOWER�YOU�WILL� NEED�TO�SCAN��4O�
YOUjLL� HAVE�TO�PULL�MORE�SLOWLY�FOR�
����DPI� ���BIT�COLOUR�THAN�FOR����DPI�
��BIT�GREYSCALE�

,EEPING�YOUR�SCANNER�CLEAN� IS�
IMPORTANT��5HEREjS�THE�OBVIOUS�TASK�
OF�ENSURING�THAT�THE�CLEAR�PLASTIC�
UNDERNEATH� THE�HEAD�THROUGH�WHICH�
THE� LIGHT�SHINES� IS�DIRT�AND�DUST�FREE�
"�COTTON� BUD�DIPPED� IN�A� LITTLE�GLASS�
CLEANER�HELPS�HERE� AND�FOR�GETTING�
THE�DUST�OUT�OF�THOSE�NOOKS� AND

"LSO�ON�THE�BACK�OF�THE�(5������
IS�A�SERIAL� PORT�� �POINTLESS�FOR�"MIGA�
USERS�� �AND�AN� kOPTIONSl� PORT�TO�
WHICH�YOU�CONNECT�THE�TRANSPARENCY�
UNIT�OR�DOCUMENT�FEEDER��5HE�ONLY�
SOFTWARE�THAT�CURRENTLY�SUPPORTS�
THESE�OPTIONAL� 	AND�VERY�EXPENSIVE
�
EXTRAS� IS�THE�(71�SOFTWARE�THAT�
COMES�WITH� *MAGE'9��5HERE� IS�ALSO�A�
4$4*� INTERFACE�AVAILABLE� BUT�AGAIN�ALL�
THE�"MIGA�SOFTWARE�USES�THE�PARALLEL�
INTERFACE�

5HE�(5������MANUAL� IS� RATHER�
GOOD� PROVIDING�EASY�SETTING�UP�
INSTRUCTIONS�AND� LOTS�OF�USEFUL�
INFORMATION�ABOUT�SCANNING�

5HERE�ARE����BUILT�IN� SCANNING�
RESOLUTIONS� FROM����TO�����DPI��0N�
TOP�OF�THIS�THERE� IS�A�ZOOM�MODE�THAT�
CAN�BE�SET�FROM�����TO������ IN� ���
STEPS��5HIS�GIVES�YOU�THE�ABILITY�TO�
SIMULATE�SCANNING�IN� ANY�RESOLUTION�
FROM����DPI� RIGHT�UP�TO������DPI�

5HE�(5������CAN� SCAN�FROM���TO�
��BITS� PER�PIXEL� PER�PRIMARY�COLOUR�	3�
(�AND�#
��5HAT�MEANS� IT�CAN�SCAN� IN�
TWO�COLOURS�	��BIT
� FOUR�COLOURS� 	���
BIT
� EIGHT�COLOURS� 	��BIT
� ���COLOURS�
	��BIT
� AND�SO�ON�UP�TO� �����MILLION�
COLOURS�WHICH� IS����BIT��5HERE�ARE�
SEVEN�BRIGHTNESS� LEVELS�TO�CHOOSE�
FROM� FIVE�SHARPNESS� LEVELS� FOUR�
COLOUR�CORRECTION�SETTINGS� AND� SIX�
GAMMA�CORRECTION�SETTINGS� ONE�OF�
WHICH� IS�DOWNLOADABLE�� *T�HAS�HAS�
THREE�HALFTONING�MODES�AND�FOUR�
DITHER�PATTERNS� PLUS�FACILITIES�FOR�TWO�
MORE�DOWNLOADED�DITHER�PATTERNS�

5HIS�UNIT�CAN� SCAN� IN�THREE�
DIFFERENT�WAYS��$OLOUR�LINE�SEQUENCE�
MODE�DOES�ONE�PASS�OF�THE� IMAGE�
READING�RED�GREEN�AND�BLUE�FOR�EVERY�
LINE�� #ECAUSE� IN�THIS�MODE�THE�COLOUR�
FOR�EACH� PIXEL�CAN�BE�DETERMINED�AS�
SOON� AS� IT�IS� READ�YOU�CAN�USE�THE�
COLOUR�CORRECTION�FUNCTIONS�� *N�THE�
OTHER�COLOUR�MODE� PAGE�SEQUENCING�
THE�SCANNER�DOES�ONE�PASS�OF�THE�
IMAGE�EACH�FOR�RED�GREEN�AND�BLUE�
THEN�COMBINES�THESE�THREE�PAGES�OF�
IMAGE�DATA�TO�GIVE�FULL�COLOUR�
INFORMATION��$OLOUR�CORRECTION� IS�NOT�
AVAILABLE�WHEN�SCANNING�IN�THIS�
MODE� AND� IN�FACT�THIS� IS�THE�ONLY�WAY

CRANNIES�GET�ONE�OF�THOSE�CANS�OF�
COMPRESSED�AIR�THAT�PROFESSIONAL�
PHOTOGRAPHERS�USE�TO�CLEAN�CAMERA�
LENSES��:OU�SHOULD� ALSO� KEEP�THE�
ROLLERS�CLEAN�SO�THAT�YOU�DONjT �HAVE�
TO� PULL�TOO�HARD�� 6SE�A� LINT�FREE�CLOTH�
FOR�THIS�� �OTHERWISE�YOU�LL�GET�FLUFF�ALL�
OVER�THEM�

%O�KEEP� IN�MIND�THAT�STRICTLY�
SPEAKING�IT�IS� A�BREACH�OF�COPYRIGHT�
TO�SCAN� ANY�PRINTED�MATERIAL� EXCEPT�
FOR�THE�PURPOSES�OF�REVIEW�OR� kPRIVATE�
STUDY�OR�RESEARCHl ��:OU�CANNOT�
LEGALLY�USE�AND�DISTRIBUTE�SCANS�FROM�
BOOKS�OR�MAGAZINES� IN� ANY�WAY�
WHATSOEVER�WITHOUT�A� LICENCE�OR�
SPECIFIC� PERMISSION�FROM�THE�
COPYRIGHT�HOLDER��5HEY�ARE�NOT�YOUR�
PROPERTY�� *TjS�CALLED� STEALING�

TO�SWITCH�COLOUR�CORRECTION�OFF�
COMPLETELY�� 4CANS�DONE� IN� PAGE�
SEQUENCE�MODE� LOOK�ALMOST�EXACTLY�
THE�SAME�AS�THOSE�DONE� IN� LINE�
SEQUENCE�MODE� THE�ONLY�DISCERNABLE�
DIFFERENCE�BEING�THAT�THE� REDS�TEND�TO�
BE� REDDER�IN�PAGE�SEQUENCE�MODE�

5HE�THIRD�SCANNING�MODE� IS�
MONOCHROME�� �THATjS�BLACK�AND�
WHITE� NOT�SHADES�OF�GREY��4CANNING�
IN�SHADES�OF�GREY� IS�A�COLOUR�MODE�
EXCEPT�ALL�THE�COLOURS�ARE�GREY�� �UP�
TO�����OF�THEM��5HE�MONOCHROME�
MODE�HAS�A�DROPOUT�FUNCTION�THAT�
ENABLES�YOU� INSTRUCT�THE�SCANNER�NOT�
TO� �SEEl� ONE�OF�EITHER�RED�GREEN�OR�
BLUE�� �VERY�HANDY�FOR�SCANNING� LINE�
ART�AND�TEXT�THAT�IS�ON� A�COLOURED�
BACKGROUND��5HE�HALFTONING�AND�
DITHERING�MODES�WERE�DESIGNED�FOR�
USE� IN�THIS�MONOCHROME�MODE� BUT�
SOME�OF�THE�SOFTWARE� LETS�YOU�USE�
THEM� IN�CERTAIN�COLOUR�AND�GREYSCALE�
MODES�� �HANDY�FOR�SPECIAL� EFFECTS�

"LL� OF�THESE�BUILT�IN�FEATURES�ARE�
ACCESSED�AND�CONTROLLED�BY�SOFTWARE��
/OT�ALL�THE�"MIGA�PACKAGES�SUPPORT�
ALL�THE�(5������FEATURES� AND�NONE�
OF�THEM�SUPPORTS�THE�DOWNLOADABLE�
GAMMA�SETTING�AND�DITHER�PATTERNS��
5HIS� IS�MAINLY�BECAUSE�MOST�OF�THE�
SOFTWARE�WAS�WRITTEN�FOR�THE�(5�����
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SCANNER�WHICH�HAS�FEWER�FEATURES�
5HERE�ARE�FOUR�STAGES�TO�COLOUR�

FLATBED�SCANNING�� FULL� PAGE�PREVIEW��
CLOSER�PREVIEW�TO�MARK�THE�SCAN�AREA�
MORE�ACCURATELY��THE�ACTUAL�DETAILED�
SCAN�� AND�FINALLY�ANY�NECESSARY�
RETOUCHING�OR� IMAGE�PROCESSING�� #EAR�
THIS� IN�MIND�WHILE�WE�NOW� LOOK�AT�AT�
WHAT�SOFTWARE�DOES�WHAT�

#(%#+/54 �
% 03/. � '4�����
4CAN�2UALITY

1RODUCES�TRULY�PHOTO�REALISTIC� RESULTS�
BECAUSE� IT� IS����BIT�COLOUR�

4PEED

%EPENDS�ON�THE�SOFTWARE�DRIVING�IT�AND�
THE�SPEED�O F�THE�"MIGA�YOU�OWN� BUT� IT�
FAIRLY�FLIES�ALONG�ON� A�� ��� �� �� �

'EATURES

)AS� ���DIFFERENT�SCAN� RESOLUTIONS�FROM�
���TO � ��� �DOTS� PER�INCH�E IGHT�DITHERING�
METHODS� SEVEN� BRIGHTNESS� LEVELS� FIVE�
SHARPNESS� LEVELS� FOUR�COLOUR�CORRECTION�
METHODS� AND� FIVE�GAMMA�CORRECTION�
METHODS�

%OCUMENTATION
n n n n n n n n n n
"�PROFESSIONAL�MANUAL� THA T�DISCUSSES�
DITHERING�AND�COLOUR�AND�CONTAINS� PLENTY�
O F�SCANNING�ADVICE�

7ALUE�FOR�.ONEY�
n n n n n n n n n n
5HIS� KIND� OF�EQUIPMENT�USED� TO �COST�
THOUSANDS� AND�THE�(5������ IS� BETTER�
THAN�SOME�FLATBEDS�THA T�STILL� DO�COST�
THOUSANDS�

0VERALL� RATING�
n n n n n n n n n n
6NBEATABLE�AT�THE�PRICE�

/HEN�YOU�BUY�YOUR�(5������
FROM�1OWER�$OMPUTING�YOU�
GET�THE�1OWER4CAN�1ROFESSIONAL�

FLATBED�SCANNING�SOFTWARE�AND�
CABLE�FREE��5HIS�SOFTWARE�HAS�
POSSIBLY�THE�POOREST�USER�INTERFACE�
*jVE�EVER�SEEN�� �A�CRYING�SHAME�
BECAUSE�IT�IS�THE�ONLY�SOFTWARE�THAT�
SUPPORTS�THE�VERY�USEFUL�COLOUR�
PAGE�SEQUENCE�	THREE�PASS
�MODE�

(ETTING�THE� INITIAL� FULL�PAGE�
PREVIEW�OUT�OF�1OWER4CAN� IS�SIMPLE�
ENOUGH� ALTHOUGH� IT�IS�ONE�OF�THE�
GREAT�MYSTERIES�OF�LIFE�WHY�YOU�HAVE�
TO�CLICK�ON�NO� LESS�THAN�TWO� ICONS� IN�
THE�SHAPE�OF�HAND�SCANNERS�TO�GET�
AT�THE�1REVIEW�BUTTON��5HIS�STUPID�
DESIGN�FLAW�SETS�THE�SCENE�FOR�
ALMOST�EVERY�FEATURE��5HERE� IS�NO�
"BORT�OR�$ANCEL�BUTTON�TO�STOP�THE�
PREVIEW�WHEN�THE�AREA� IN�WHICH�YOU

ARE� INTERESTED�APPEARS�ON�THE�
SCREEN�� INSTEAD�YOU�HAVE�TO�WAIT�
	SNORE
�FOR�THE�FULL� PAGE�TO�FINISH��5O�
MARK�OUT�THE�AREA�TO�BE�SCANNED�
YOU�FIRST�SELECT�ANOTHER�ICON�OF�A�
HAND�SCANNER�	 
�WHICH� PROVIDES�YOU�
WITH�CROSS�HAIRS�ATTACHED�TO�THE�
MOUSE�POINTER��:OU�HAVE�ONE�
CHANCE�TO�MARK�OUT�THE�SCAN�AREA��
/O�MOVEABLE�BOX�WITH� HANDLES� IS� ��
PROVIDED�JUST�THE�CROSS�HAIRS�THAT�
WORK�IN� A�SIMILAR�SAME�WAY�TO�
CUTTING�OUT�A�BRUSH� IN�A� PAINTING�
PROGRAM�� 1ROFESSIONAL �)A��(OOD�
JOB� ITjS�FREE�

5HE�NEXT�PANEL�THAT�APPEARS�
ENABLES�YOU�TO�CONTROL�THE�FEATURES�
BUILT�INTO�THE�SCANNER�� 'ROM�HERE�
YOU� SELECT�THE�SCAN�MODE�AND�
RESOLUTION��5HE�PANEL� IS� UGLY�AND
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4CAN�2UALITY

4UPPORT�FOR�THE�PAGE� SEQUENCE�MODE�
SOMETIMES�GIVES� BETTER� REDS�THAN� THE�
RIVAL� PACKAGES�

&ASE�OF�6SE
n O O O O O O O O O
5OO� AWFUL� FOR�WORDS�

?KJPEJQA@�BNKI�L=CA���

CONFUSING�AND� PROVIDES�YOU�WITH�
MEASUREMENTS� IN�MILLIMETRES�ONLY��
$OME�ON�GUYS��8HAT�BLOODY�USE�ARE�
MILLIMETRES�WHEN�YOU�ARE�WORKING�
WITH�A�DEVICE�THAT�SCANS� IN�PIXELS�
	DOTS
� PER�INCH �:ES�MILLIMETRES�MAY�
COME� IN�HANDY�BUT�WE�NEED�INCHES�
AND�PIXELS�

4EVERAL�FEATURES�OF�THE�(5������
CANNOT�BE�CONTROLLED� BY�THE�
1OWER4CAN�FLATBED�
SOFTWARE��8HILE� IT�IS�
THE�ONLY�SOFTWARE�TO�
SUPPORT�PAGE�
SEQUENCE�MODE�
WHICH�GIVES�YOU�
REDDER�REDS� AND�
THE�ONLY�SOFTWARE�
THAT�LETS�YOU�
MANUALLY�SET�
DIFFERENT�SCAN�
RESOLUTIONS�FOR�THE�9�
AND�:�DIRECTIONS� IT�
DOES�NOT�SUPPORT�
THE�SHARPNESS�
FUNCTION� NOR�THE�
DITHER�PATTERNS� 	JUST�
THE�THREE
HALFTONES
� NOR�THE�
DROPOUT�FUNCTION�
NOR�THE�OPTIONAL�TRANSPARENCY�UNIT�
AND�DOCUMENT�FEEDER�

*� UNDERSTAND�THAT�1OWER

) � * * * * * * * � G
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5HE�1OWER4CAN�FLATBED�SOFTWARE�HAS�YOU�LOOKING�EVERY�
WHICH�WAY�BUT�LOOSE�IN�ITS �CLU TTERED�AND�CONFUSING�
4CAN�4ETTINGS�PANEL� AND�THE�SCAN�IS�VERY�FIDDLY�TO�SET�
UP�� * T �NEVERTHELESS�MAKES�A�EXCELLENT�JOB �O F�THE�SCAN�

$OMPUTING�ARE�CURRENTLY�HAVING�THE�
SOFTWARE� RE�WRITTEN�TO�SUPPORT�THESE�
LAST�TWO�OPTIONS�� IT�NEEDS�MORE��5HE

'EATURES
n n n n n 0 0 0 0 0
-ACKS� SUPPORT�FOR�THE� NEW�(5������
FEATURES�AND� DOES�NOT�HAVE�THE�DROPOUT�
FUNCTION�

%OCUMENTATION
n n n n n 0 0 0 0 0
5HIS� KIND�OF�SOFTWARE�SHOULD� NOT�NEED�
DOCUMENTATION�

7ALUE�FOR�.ONEY�
n n n n n n n n n n
8HAT�ELSE�CAN� *�GIVE� IT � *T jS�FREE�

0VERALL� RATING
n 0 0 0 0 0 0 0 0 0
1ROFESSIONAL� MY�FOOT�

1OWER4CANjS�PAGE�SEQUENCE�MODE�
ENABLES�YOU�TO �SCAN�AN�IMAGE�IN�
THREE�PASSES� WHICH�OFTEN�RESULTS�IN�
BETTE R�REDS�W ITH�LESS�BLUE�IN�THEM�

1OWER4CAN�1ROFESSIONAL�FLATBED�
SOFTWARE� IS�FAR�TOO�SLOW�AND�AWKWARD�
TO�USE�PROFESSIONALLY� AND�THE�FAIRLY�
FREQUENT�CRASHES�SHOW�THAT� IT�HAS�
BEEN� PROGRAMMED� IN� A�RUSH�AS�WELL�
AS�DESIGNED� IN�A� RUSH��4UFFICE� IT�TO�
SAY�THAT�IT� IS�ADEQUATE�TO�ENABLE�YOU�
TO�USE�THE�(5������ IF�YOU�CANjT�
AFFORD�BETTER�SOFTWARE�

!$02/�-/$5,%

'ULL�SUPPORT�FOR�THE�(5������IS�LACKING�FROM�THE�"%1RO�
&PSON�SCANNER�MODULE�BECAUSE�IT �WAS�W RITTEN�FOR�THE�
PREVIOUS�(5������MODEL�WHICH�HAD�FEWER�FEATURES�

,HE�&4���$�SCANNER�MODULE�FOR�
" RT�%EPARTMENT�1ROFESSIONAL�
	"%1RO
�IS�THE�SOFTWARE�MOST�(5��

�����AND�(5������OWNERS�ARE�USING�
ON�THE�"MIGA�� �NOT�BECAUSE� IT�S �THE�
BEST�BUT�BECAUSE� IT�S �THE�CHEAPEST�
AND�THE�EASIEST�TO�GET�HOLD�OF�

5HIS�SOFTWARE�� �WHICH�GETS�
RENAMED�TO�&140/@4$"/�AFTER�YOU�
USE�THE�PATCH�ON�
THE�"%1RO�����
UPDATE�DISKS�� �
WORKS� IN�TWO�WAYS�
*F�YOU�DONjT�OWN�
"%1RO�THEN�YOU�CAN�
USE�THE�
4CAN@5O@%ISK�
PROGRAM�WHICH�
FUNNILY�ENOUGH�
SCANS�DIRECTLY�TO�
HARD�DISK��"LL�YOU�
GET�IS�A����GREYS�
PREVIEW�NO�FINAL�
COLOUR�IMAGE� IS�
DISPLAYED��5O�GET�
THAT�YOUjLL� NEED�
"%1RO� AND�THEN�
YOUjLL�USE�THE�&140/@4$"/�LOADER�
WHICH� IS�THE�SAME�AS�THE�
4CAN@5O@%ISK�PROGRAM�EXCEPT�THAT�
AFTER�COMPLETING�THE�DETAILED�SCAN� IT�
PASSES�THE� IMAGE�DATA�TO�"%1RO�
FROM�WHERE� IT�CAN�BE�PROCESSED�AND

DISPLAYED�� *F�YOU�OWN�A�GRAPHICS�
BOARD�THEN�OF�COURSE�YOU�WILL� BE�ABLE�
TO� kSAVEl�THE� IMAGE�TO�THAT�BOARD�
FROM�"%1RO� PROVIDED�THERE� IS�AN�
"%PRO�SAVER�FOR�IT�AND�THUS�BE�ABLE�
TO�VIEW�THE� IMAGE� IN�HOWEVER�MANY�
COLOURS�YOUR�GRAPHICS�BOARD�
SUPPORTS��"("�OWNERS�CAN� RENDER�TO�
����COLOURS�OR�)".����THE� REST�OF�US

WILL� HAVE�TO� LIVE�WITH�FEWER�COLOURS�
WHICH�MAKES�VERY�HARD�WORK�OF�
PROCESSING����BIT� IMAGES�BECAUSE�
YOU�CANjT �SEE�WHAT�THE�HELL�YOU�ARE�
DOING�� 6PGRADE�OR�SUFFER�

5HE�&140/@4$"/�MODULE�USER

INTERFACE� IS� IN� LINE�
WITH�THE�OVERALL�
"%1RO�USER�
INTERFACE� AND�
ALTHOUGH�THIS� IS�
LOOKING�A� LITTLE�OLD��
FASHIONED�THESE�
DAYS� IT� IS�QUICK�
AND�VERY�USABLE�
5HE�FULL� BED�1REVIEW�
CAN�BE�ABORTED� AS�
SOON� AS�YOU�SEE�
WHAT�IT�IS�YOU�WANT�
TO�SCAN� AND�A�
DRAGGABLE�BOX�WITH�
HANDLES� IS�PROVIDED�
FOR�YOU�TO�
ENCOMPASS�THE�
AREA� IN� QUESTION�
)ITTING�THE�1REVIEW�BUTTON�AGAIN�
ZOOMS� IN�ON�THIS�AREA�WITH�ANOTHER�
QUICK�PREVIEW� PROVIDING�YOU�WITH�THE�
FACILITY�TO�MARK�THE�AREA�MORE�
ACCURATELY�

4INCE� IT�WAS�WRITTEN�FOR�USE�WITH�
THE�(5������ THE�&140/@4$"/�
"%1RO�MODULE� LACKS�SUPPORT�FOR�ALL�
THE�NEW�(5������FEATURES� SO�THERE�
IS�NO�SHARPNESS�FUNCTION� NO�DITHER�
PATTERNS� 	JUST�THE�THREE�HALFTONES
�
NO�SUPPORT�FOR�THE�TRANSPARENCY�UNIT�
OR�DOCUMENT�FEEDER��5HE�DROPOUT�
FUNCTION�WHICH� IS�NOT�A�NEW�FEATURE
� �IT�MERELY�PREVENTS�THE� RED�GREEN�OR�
BLUE�STROBE�FROM�FIRING�� �IS�NOT�
SUPPORTED�EITHER� AND�NEITHER�IS�THE�
PAGE�SEQUENCE�MODE�

:OU�HAVE�THREE�SCAN�MODES�� ����
BIT�COLOUR� ����GREYS� AND�
MONOCHROME��"S�DESCRIBED�EARLIER�
THE�(5������CAN�ACTUALLY�SCAN� IN� ANY�
NUMBER�OF�BITS�FROM���TO� ��� BUT�THE�
"%1RO�MODULE�DOES�NOT�SUPPORT�
THESE�MODES��8HILE� IT� IS� POSSIBLE� IN�
"%1RO�ITSELF�TO� RENDER�THE� IMAGE� IN�
����COLOURS� 	��BITS
�OR�)".��� THERE�
IS�NO�FACILITY�TO� REDUCE�THE� IMAGE�TO�
FEWER�BITS� SO�YOU�VE� LOST����BIT� ����
BIT� ���BIT�AND����BIT�COMPATIBILITY��
0NLY�YOU�WILL� KNOW�IF�THIS� IS� IMPORTANT�
TO�YOU�OR�NOT�

&VERYTHING�ELSE� IS�SUPPORTED� AND�
THERE�ARE�VERY�USEFUL� FEATURES�THAT�
ENABLE�YOU�TO� KEEP�THE�CURRENT

?KJPEJQA@�KJ�L=CA���

5HE�"%1RO�&PSON�SCANNER�MODULE�INTERFACE�MAY�LOOK�A�
LITTLE �OLD�FASHIONED�BUT�IT �IS �FAST�AND�SIMPLE�TO �OPERATE�
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�� WITH�THE� RIVAL� PACKAGES�

&ASE�OF�6SE�
P P P P P P P P P P
4O� INTUITIVE�THA T�A FTER�AN� HOUR�PLAYING�
AROUND�WITH� ALL� THE� BUTTONS�YOU� KNOW�ALL�
THERE� IS�TO � KNOW�

'EATURES
I I I I I $ $ $ $ $
-ACKS�SUPPORT�FOR�THE� NEW�(5������
FEATURES� DOES�NOT�HAVE�THE�DROPOUT

"MIGA�TO�WORK�WITH�VIRTUAL�MEMORY�

8HEN�YOU� RETURN�TO�THE�SCANNING�

MODULE�AFTER�PROCESSING�A�SCANNED�
IMAGE� THE�PREVIEW�OF�THE�SCAN�YOU�
DID� PREVIOUSLY�IS�STILL�THERE�ON�SCREEN�
AND�ALL�YOUR�SETTINGS�HAVE�BEEN�
PRESERVED�WHICH�MAKES�RE�SCANNING�
AN� IMAGE�A�MUCH�FASTER�OPERATION�
THAN�WITH�SOFTWARE�THAT�FORCES�YOU�TO�
DO�ANOTHER�PREVIEW�SCAN�AND�MARK�
OUT�THE�SCAN�AREA�AGAIN�

3(/00).'� ,)34
 #/NK�$2���"�IK@QHA<<<<<<Y/� 
!U�!3/'� )MB� ���� 3SDV@QS�3SQDDS
-@CHRNM�7K� ������ 53!�
#EOPNE>QPA@�EJ�PDA�4*�>U�
-DQHCH@M�3NESV@QD� $HRSQHATSHNM� ,SC
%@RS�(NTRD� %@RS�2N@C�
)MCTRSQH@K� %RS@SD� %@RS� 2N@C
,NMCNM�37��� �!2�
a ����� ���� ����

ASPECT�RATIO�WHILE�RESIZING�THE�SCAN�
AREA�OR�KEEP�THE�PIXEL� SIZE�OF�AN�AREA�
WHILE� ADJUSTING�THE�SCAN� RESOLUTION��
.EASUREMENTS�ARE�PROVIDED� IN�
INCHES� PIXELS�AND�CENTIMETRES��"�
MEMORY�METER�CONTINUALLY�INFORMS�
YOU�HOW�MUCH�MEMORY�THE�SCAN�
REQUIRES��WHILE� IT�REMAINS�DISPLAYED�
IN�WHITE�YOU�HAVE�ENOUGH�MEMORY� IF�
IT�TURNS�BLACK�YOU�NEED�MORE�� *jVE�
TESTED� IT�FULLY�WITH�THE�(IGAMEM�
VIRTUAL�MEMORY�SYSTEM� AND� IT�WORKS�
RELIABLY�AND�AS�FAST�AS�(IGAMEM�AND�
YOUR�HARD�DRIVE�WILL� ALLOW�IT�TO�WORK��
	%ONjT �FORGET�YOU�NEED�A�MEMORY�
MANAGEMENT�UNIT�	..6
� IN�YOUR

FUNCTION� AND�CANNOT�SCAN�COLOUR� IN�
ANYTHING�BUT����BITS�

%OCUMENTATION
I I I I I $ $ $ $ $
*T�DOESNjT �NEED� A�MANUAL� HONEST��

7ALUE�FOR�.ONEY
I I I I I $ $ $ $ $
:OU� REALLY�NEED� THE�FULL���+KH�PACKAGE�
WHICH� ADDS� ANOTHER�_��� �TO�THE� PRICE�

0VERALL� RATING�
I I I I I I I $ $ $
"BOUT�TIME�"4%(� BROUGHT� IT�UP�TO �DATE�

5HE�"%1RO�MODULEjS�GREATEST�
STRENGTHS�ARE� ITS�EASE�OF�USE�AND� ITS�
SPEED�� /O�WAY�DO�YOU�NEED�A�
MANUAL�TO� LEARN�HOW�TO�USE� IT� AND� IT�
OPERATES�AND�SCANS�FASTER�THAN�ANY�
OF�THE�RIVAL� PACKAGES�� *TS�WEAKNESS�
IS�THE� LACK�OF�SUPPORT�FOR�A� LONG�LIST�
OF�FEATURES� PLUS�THE�FACT�THAT�TO�USE�
IT�PRODUCTIVELY�YOU�NEED�"%1RO�AND�
THE�1RO�$ONVERSION�1ACK�AS�WELL�
WHICH� RAISES� ITS� PRICE�TO�ABOUT�_����

� ETA4CAN�THE�(5������
SCANNING�SOFTWARE�THAT�

COMES�WITH�#LACK�#ELT�4YSTEMSj�
*MAGE.ASTER�PACKAGE� IS�DEVELOPED�
BY�A�DIFFERENT�COMPANY�ENTIRELY�AND�
IS�AVAILABLE�SEPARATELY�IN�THE�4TATES�
BUT�THE�SIMPLE�"3EXX�SCRIPT�
PROVIDED�IS�ALL�IT �TAKES�TO �GET�THE�
TWO�WORKING�TOGETHER�AS�IF�THEY�
WERE�JUST�PARTS�OF�ONE�PROGRAM�� *T�
WORKS�WITH�THE�"4%(�CABLE�OR�A�
STANDARD�CABLE� BUT�NO�CABLE�IS�
SUPPLIED��5HE�STANDARD�CABLE�CAN�BE�
ASSEMBLED�FROM�THE�PINOUT�DETAILS�IN�
THE�SCANNER�MANUAL�

5HE�VERSION�OF�.ETA4CAN�THAT�
COMES�FREE�WITH� *MAGE.ASTER�IS�
MISSING�SOME�FEATURES� BUT�THESE�
ARE�MOSTLY�PRESENT� IN� *MAGE.ASTER�
ANYWAY� LIKE�SUPPORT�FOR����BIT�
DISPLAYS��5HE�ONLY�IMPORTANT�THING�
MISSING� IS�A�4CAN�5O�%ISK�FOR�THOSE�
TIMES�WHEN�YOU�HAVEN�T�GOT�ENOUGH�
MEMORY�FOR�THE�JOB� IN�HAND��"ND�
WHILE�WITH�A� LOT�OF�FLUFFING�ABOUT� *� DID�
GET� *MAGE.ASTER�AND�.ETA4CAN�TO�
WORK�WITH�THE�(IGAMEM�VIRTUAL�
MEMORY�SYSTEM� BECAUSE�OF�THE�WAY�
*MAGE.ASTER�WORKS�WITH�DATA�
(IGAMEM� RUNS�VERY�VERY�SLOWLY�
INDEED��8AY�TOO�SLOW�TO�BE�USABLE�

0NCE�AGAIN�.ETA4CAN�WAS�
WRITTEN� FOR�USE�WITH�THE�(5������ SO�
IT� LACKS� SUPPORT�FOR�THE�NEW�(5������
FEATURES�� �THE� SHARPNESS�FUNCTION�
AND�THE�FOUR�EXTRA�DITHER�PATTERNS�� �
AND� IT�CANjT�CONTROL�THE�TRANSPARENCY

COLOUR�MODE�YOU�CAN�EVEN�HAVE�A�
HALFTONE�ENABLED�

5HE�BIGGEST�PROBLEM�WITH�THIS�
SOFTWARE� IS�MEMORY��.ETA4CAN�
PROVIDES�DETAILS�OF�HOW�MUCH�
MEMORY�A�SCAN�WILL� REQUIRE� IN� ITS�TITLE�
BAR� AND�YOU�ARE�EXPECTED�TO�KNOW�
HOW�MUCH�MEMORY�YOU�HAVE�
AVAILABLE� AND�TO�KEEP�AN�EYE�ON�THIS�
SCAN�MEMORY�FIGURE�YOURSELF�� "TTEMPT�
TO�SCAN�SOMETHING�THAT�REQUIRES�
MORE�MEMORY�THAN�THERE� IS�AVAILABLE�
AND�.ETA4CAN�WONjT�COMPLAIN�� *T�WILL�
REPORT�TO� *MAGE.ASTER�HOW�MUCH�
MEMORY�TO�ALLOCATE� SO� *MAGE.ASTER�
WILL�COMPLAIN� 	EVENTUALLY
� IF�THERE�
ISNjT �ENOUGH�MEMORY�AVAILABLE� BUT�
THIS�PROCESS�CAN�TAKE�A� LITTLE�TIME�
TIME�DURING�WHICH�NOTHING�APPEARS�TO�
BE�HAPPENING��4OMETIMES�NOTHING�
DOES�HAPPEN� USUALLY�WHEN�YOU�ARE�
ATTEMPTING�TO� RESCAN�AN� IMAGE�AT�A�

LOWER�RESOLUTION�
BECAUSE�YOUR�FIRST�
ATTEMPT�RESULTED� IN�
A� kNOT�ENOUGH�
MEMORYl�MESSAGE�
FROM� *MAGE.ASTER��
4WITCH�OFF�THE�
SCANNER� CLOSE�
DOWN�THE�SOFTWARE�
START�ALL�OVER�AGAIN��
#UT�YOU�SOON�GET�
USED�TO�THESE�
IDIOSYNCRASIES�AND�
IT�S�NOT�MUCH�EFFORT�
TO�WORK�ROUND�THEM��

-IKE�THE�"%1RO
.ETA4CAN� BUNDLED�W ITH�*MAGE.ASTER� HAS�A�UNIQUE� MODULE�.ETA4CAN�
FEATURE�THA T�ENABLES�YOU�TO �CUSTOMISE�SCANSj�ASPECT� HAS�FEATURES�THAT�
RATIOS�TO�COMPENSATE�FOR�DIFFERENT�SCREEN�DISPLAYS�� MAKE�ACCURATE

UNIT�OR�DOCUMENT�FEEDER�� 4UPPORT�FOR�
THE�TWO�ADD�ONS�AND�THE�DITHER�
PATTERNS� IS�NOT�THAT� IMPORTANT� BUT�
THE�SHARPNESS�FUNCTION� REALLY�CAN�
MAKE�A�BIG�DIFFERENCE�TO�THE�QUALITY�
OF�A�SCAN�� *T� IS�ESPECIALLY�USEFUL� FOR�
DE�FOCUSSING�SCANS�OF�PRINTED�
MATERIAL� IN�ORDER�TO�HELP�ERADICATE�
THE�MOIRE� PATTERNS�PRODUCED�BY�THE�
SCREENING�PROCESS�DURING�PRINTING�
#UT�.ETA4CAN�DOES�SUPPORT�THE�
DROPOUT�FEATURE� IN� BOTH�MONOCHROME�
AND�GREYSCALE�MODES�WHICH� IS�USEFUL�
FOR�LIFTING�THE�DETAILS�OF�AN� IMAGE�OFF�
A�UNIFORM�BACKGROUND�COLOUR�

.ETA4CAN�ALSO�SUPPORTS�COLOUR�
SCANNING�IN�MOST�MODES�FROM���TO�
�����MILLION�COLOURS� AND� IN���AND���

SCANNING�EASIER��"SPECT�RATIOS�AND�
PIXEL�SIZES�CAN�BE�FIXED�OR�FREE��8HEN�
PIXEL� SIZE� IS�FIXED�THE�SOFTWARE�
AUTOMATICALLY�ADJUSTS�THE�SCAN�
RESOLUTION�AND�MAGNIFICATION� LEVEL�TO�
GET�AN� IMAGE�AS�CLOSE�TO�THE�PIXEL�
SIZES�SPECIFIED�AS�POSSIBLE��5HERE�
ARE�NINE�REFERENCE�MEASUREMENT�
SYSTEMS� INCLUDING�INCHES� PIXELS�
CENTIMETRES� PICAS� POINTS�AND�
CICEROS��.ETA4CAN� IS�THE�ONLY�&PSON

*MAGE.ASTER�REDUCED�TH IS�����, �
���BIT�*-#.�PRODUCED�W ITH �
.ETA4CAN�DOWN�TO����,�USING�THE�
LEAST�GLOSSY�+1&(�+'*'�COMPRESSION�
METHOD��"%1RO�REDUCED�IT �TO ����,��
*MAGE'9�COULD�ONLY�GE T�I T �DOWN�TO �
���,�� 8HAT�YOU�ARE�LOOKING�A T�IS�
THE����,�+1&(�IMAGE�BY�THE�WAY��
	" LL�THE�OTHERS�ARE�+1&(jED�AS�WELL�
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,HE�LATEST�VERSION�OF�*MAGE'9jS�

&PSON�SCANNER�MODULE�THE�ONE�
THA T�COMES�WITH�THE� *MAGE'9������

UPGRADE�SUPPORTS�MORE�FEATURES�OF�
THE�(5������SCANNER�THAN�ANY�OTHER�
SOFTWARE�� �THE�FIVE�LEVELS�OF�
SHARPNESS�FROM�7ERY�%E�FOCUSSED�TO �
7ERY�4HARP��THE�FOUR�EXTRA�DITHER�
PATTERNS��COLOUR�AND�GAMMA�
CORRECTION�AND�BRIGHTNESS�AND�THE�
DROPOUT�FEATURE��"ND�THIS�IS�THE�ONLY�
"MIGA�SOFTWARE�THAT�CAN�CONTROL�THE�
OPTIONAL�TRANSPARENCY�UNIT�OR�
DOCUMENT�FEEDER�

*MAGE'9�IS� ALSO�UNIQUE� IN�
PROVIDING�A�COLOUR�PREVIEW�� *TjS�ONLY�
EIGHT�COLOURS�DITHERED�TO�SIMULATE�
MORE� AND�EVEN�THE�MANUAL� ADMITS� IT�
IS� NOT�AS�DETAILED� AS�THE�GREY�PREVIEW�
AND�TAKES�TWICE�AS� LONG�TO� PRODUCE��
4O�WHY�BOTHER �8ELL� IT jS�THERE� IF�YOU�
WANT�IT�� #UT�UNFORTUNATELY� SUPPORT�
FOR�THE�ZOOM�FUNCTION� ISNjT�� /OR�IS�A�
FIXED�PIXEL�SIZE�FEATURE� 	WITH�WHICH�
YOU�CAN�SPECIFY�THAT�YOU�WANT�A�SCAN�
OF�SAY�����X�����AND� AS�YOU�DRAG

SCANNER�SOFTWARE�THAT�ENABLES�YOU�TO�
SAVE�AND� LOAD�CONFIGURATION�FILES�� *T� IS�
ALSO�THE�ONLY�&PSON�SCANNER�SOFTWARE�
THAT�ENABLES�YOU�TO�SPECIFY�AN�ASPECT�
RATIO�FOR�THE�SCAN�OTHER�THAN�����
WHICH� IS�USEFUL�FOR�WHEN�YOU�ARE�
SCANNING�MATERIAL�THAT�IS� INTENDED�FOR�
DISPLAY�ON�A�COMPUTER�MONITOR��8HAT�
LOOKS� RIGHT�ON�AN�����X�����DISPLAY�
WILL� LOOK�A�BIT�SQUASHED�ON�A������X�
����DISPLAY��.ETA4CAN�GIVES�YOU�THE�
TOOLS�TO�ADJUST�THE�SCANNING�ASPECT�
RATIO�TO�MATCH�DISPLAY�ASPECT�RATIOS�

"GAIN� LIKE�THE�"%1RO�MODULE�
WHEN�YOU� RETURN�TO�.ETA4CAN�AFTER�
DOING�A�SCAN�AND�WORKING�WITH� IT�IN�
*MAGE.ASTER� THE�PREVIOUS�SCAN� IS�
STILL� IN�THE�PREVIEW�WINDOW�AND�ALL�
YOUR�SETTINGS�HAVE�BEEN�PRESERVED�

.ETA4CAN�ALSO�SHOWS�OFF�THE�TRUE�
MULTITASKING�ABILITY�OF�THE�"MIGA��:OU�
CAN�DRAG�OUT�AND�ADJUST�YOUR�DETAIL�
SCAN�AREA�WHILE�THE�PREVIEW�SCAN� IS�
STILL� IN� PROGRESS� AND�DOING�THIS� HAS�
NO�EFFECT�ON�THE�SPEED�OF�THE�PREVIEW�
SCAN�� �IT�IS�QUICK� ONLY�A�TAD�SLOWER�
THAN�THE�VERY�FAST�"%1RO�MODULE�

'INALLY� *MAGE.ASTER�SAVES�THE�
SMALLEST�LEAST�GLOSSY�+1&(�FILES�OF
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THE�HANDLES�OF�BOX�OVER�THE�PREVIEW�
SCAN�THE�SOFTWARE�CONTROLS�THE�ZOOM�
AND�SCAN� RESOLUTION�FUNCTIONS� IN�
CONJUNCTION� SO�THAT�YOU�GET�AN� IMAGE�
OF�THE�SPECIFIED�SIZE
�� *MAGE'9�ALSO�
LACKS�A�FIXED�ASPECT�RATIO�FEATURE�
WHICH�WOULD� BE�HANDY�WHEN�YOU�
KNOW�THE�SHAPE�OF�THE�HOLE�YOU�HAVE�
TO�FILL� ON�THE�PAGE�� �IF�YOU�WANT�TO�
AVOID�DOING�ANY�CROPPING�IN�THE�%51�
SOFTWARE�YOU�HAVE�TO�ENTER�THE�PIXEL�
INCH�OR�METRIC�DIMENSIONS�BY�HAND�

5OO� LITTLE�THOUGHT�HAS�GONE� INTO�
THE�PREVIEW�SCAN� FEATURE�AS�WELL�� *F�
YOU�VE�SCANNED� AN� IMAGE�AND�FIND�
YOU�VE�DONE� IT�WRONG� TO� RE�SCAN�THE�
IMAGE�YOU�HAVE�TO�FIRST�PREVIEW�IT�
AGAIN�� #IT�OF�A�TIME�WASTER� THAT�ONE�
THOUGH� *�GUESS� IT�CONSERVES�MEMORY�
BECAUSE� IT�MEANS�THE�PREVIEW�SCREEN�
CAN�BE�CLOSED�BETWEEN�SCANS�

-UCKILY�THE� *MAGE'9�&PSON�
SCANNER�MODULE�HAS�THOSE�UNIQUE�
(5������FEATURES��"ND�THE�ACES�UP�
ITS�SLEEVE�ARE�THE�BUILT�IN�SO�CALLED�
VIRTUAL�MEMORY�SYSTEM�	A�DATA

ANY�"MIGA� IMAGE�PROCESSING�
PACKAGE�AND�SAVES�THEM�FASTER�THAN�
ANYTHING�ELSE�AS�WELL�� 'OR�THE�&PSON�
(5������OWNER� *MAGE.ASTER�.ETA��
4CAN�IS�ALMOST�THE�PERFECT�"MIGA�
SOFTWARE�� 4UCH�A�SHAME� IT�DOESNjT�
SUPPORT�THE�SHARPNESS�FEATURE�

#(%#+/54
* . "( &. "45&3�

. 0%6-&

4CAN�2UALITY

�� 4AME�EXCELLENT�QUALITY�AS�THE� RIVAL
I� FLATBED� SOFTWARE�

&ASE�OF�USE
I I I I I I I I I =

�� 4HODDY�MEMORY�MANAGEMENT�LETS�DOWN�
�� AN�OTHERWISE� IMPECCABLE� USER�INTERFACE�

'EATURES
I I I I I I I I = =
*F� IT�SUPPORTED�THE�SHARPNESS�FUNCTION� IT�
WOULD� HAVE�GOT�TOP�MARKS�

%OCUMENTATION
I $ $ $ $ $ $ $ $ $
4TRANGELY� THERE� ISNjT �ANY�

�� DOCUMENTATION� PROVIDED� FOR�(>M:.<:G�
� BUT�THEN�YOU�DON �T� REALLY�NEED� ANY�

7ALUE�FOR�.ONEY
n n n n n n n n n O

�� 5HE� PRICE� IS�WORTH� PAYING�� $F:@>(:LM>K�
J� HAS�MORE� IMAGE�PROCESSING�FEATURES�
THAN� ANY�OTHER�"MIGA�SOFTWARE�

0VERALL� RATING�
P P P P P P P P P '

�� 5HIS� IS�THE� KIND�O F�SOFTWARE�THA T�KEEPS� q�
J� YOU� UP�ALL� NIGHT�FOR� kJU S T�ONE�MORE�GO�� J

CACHING�SYSTEM�
REALLY
� AND� ITS� USER�
INTERFACE�� #UTTONS�
CYCLE�TWO�WAYS�
DEPENDING�ON�
WHICH�END�OF�THE�
BUTTON�YOU�CLICK�� �
"%1RO�AND�
.ETA4CAN�DO�THE�
SAME�� �BUT� IF�YOU�
DOUBLE�CLICK� IN�THE�
MIDDLE�OF�A�BUTTON�
IN� *MAGE'9�YOU�GET�
A� kCYCLE� LIS Tl�WHICH�
CONTAINS� ALL�THE�
FUNCTIONS�ON�THAT�
BUTTON� AND�YOU�
CAN�DOUBLE�CLICK�ON�
ANY�ENTRY�IN�THIS�
LIST�TO�SELECT� IT��5HIS�SYSTEM�MEANS�
THAT�THE� INTERFACE� IS�UNCLUTTERED�	AND�
THEREFORE� LESS�CONFUSING
�AND�YOU�
CAN�STILL�SELECT�OPTIONS�VERY�QUICKLY�

5HE� *MAGE'9�&PSON�SCANNER�
MODULE�SCANS� IN���BIT�	BLACK�AND�
WHITE
� ��BIT�	����GREYS
�OR����BIT�
	�����MILLION� COLOURS
�JUST�LIKE�THE�
"%1RO�MODULE��"ND� LIKE�THE�"%1RO�
MODULE�THEREjS�NO�FACILITY�TO�SCAN�
COLOURS� IN�FEWER�BITS�� ONLY�.ETA4CAN�
AND�1OWER4CAN�GIVE�YOU�THIS�OPTION�

5HE�DROPOUT�FEATURE� DESIGNED�
PRIMARILY�FOR�USE�WITH�MONOCHROME�
	��BIT
�SCANS� IS�HIGHLY�SUSPECT��:OU�
CAN�SELECT�A�DROPOUT�COLOUR�IN���BIT�
AND����BIT�MODE�AS�WELL�WHICH� COULD�
BE�A�USEFUL� OPTION� BUT�IT�DOESNjT�
SEEM�TO�WORK�� *F� FOR�EXAMPLE�YOU�
SELECT�RED�AS�THE�DROPOUT�COLOUR� ONLY�
THE� RED�STROBE� IN� THE�SCANNER�SHOULD�
BE�FIRED� BUT�YOU�CAN�CLEARLY�SEE�THAT�
IT� IS�FIRING�ALL�THREE�STROBES�

*T�NEVER�CEASES�TO�AMAZE�ME�
HOW�BUGS� LIKE�THIS�GET�THROUGH�BETA�

5HE�SHARPNESS�FUNCTION�IN�*MAGE'9�
CAN�BE�USED�TO �GOOD�EFFECT�TO �DEd
FOCUS�SCREENED�IMAGES�AND�GIVE�A�
LITTLE �LIF T �TO �PHOTOGRAPHS�� 5HIS�WAS�
SCANNED�W ITH�THE�7ERY�4HARP�
FUNCTION�� :OU�CAN�JU S T�ABOUT�SEE�A�
DIFFERENCE�ON�SCREEN�	AROUND�THE�HAT�
AND�THE�STRANDS�O F�THE�HAIR
�BETWEEN�
IT �AND�THOSE�PRODUCED�W ITH�ITS �RIVALS�

TESTING�� *TjS�A�DAMN�SHAME�BECAUSE�
THIS� RACE� IS� A�TOSS�UP�BETWEEN�
*MAGE.ASTER�.ETA4CAN�AND�
*MAGE'9�AND� IF�THE� &PSON�SCANNER�
MODULE� IN� *MAGE'9�WORKED� RELIABLY�IT�
WOULD�WIN� BY�A�NOSE�� *NSTEAD� ITjS� LOST�
BY�A�COUPLE�OF�LENGTHS�� $%

#(%#+/54
)- ! ' %&8

4CAN�2UALITY
n n n n n n n n n O
4AME�EXCELLENT�QUALITY�AS� ITS� RIVALS��

&ASE�OF�USE
I I I I I I $ $ $ $
5HE�BEST�USER� INTERFACE�O F�THE� LOT� IS�
SPOILED� BY�BUGS� NO�FIXED� ASPECT� RATIOS�
NO�CONTROL� OVER�THE�ZOOM�FUNCTION� AND�
HAVING�TO � RE�PREVIEW�AN� IMAGE� BEFORE� REd
SCANNING� IT�

'EATURES
n n n n n n n n n O
5HE�ONLY�SOFTWARE�THA T�SUPPORTS�THE� NEW�
(5������FEATURES�

%OCUMENTATION
I I I I I $ $ $ $ $
5HE� FEW�THINGS�THA T�DO� NEED� EXPLANATION�
ARE� ADEQUATELY�EXPLAINED�

7ALUE�FOR�.ONEY
I I I I I I I I $ $
*T�COSTS�A� POWERFUL� LOT� BUT�THEN�
$F:@>!3�IS� POWERFUL� SOFTWARE�

0VERALL� RATING�
I I I I I I I $ $ $
(ET�RID�O F�THE�BUGS� SUPPORT�THE�ZOOM�
TH INK�ABOUT�HOW� IT� IS�GOING�TO� BE� USED�
AND� IT�COULD� BE� UNBEATABLE�

*MAGE'9�IS�CURRENTLY�THE�ONLY�"MIGA�SOFTWARE�THA T�
SUPPORTS�THE�NEW�FEATURES�BU ILT�IN TO �THE�(5������
INCLUDING�THE�TRANSPARENCY�UN IT�AND�DOCUMENT�FEEDER�
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1ERSPECTIVE�EFFECTS�ON�BRUSHES�ARE�ACHIEVED�IN�#RILLIANCE�THROUGH� THE�
5WEENING�FA C ILITY �BY�USING�JU S T�ONE�FRAME�FOR�THE�TWEEN�INSTEAD�O F�MANY�

� ELUXE�1AINT�IS�THE�
STANDARD�BY�WHICH�ALL�

OTHER�"MIGA�PAINTING�
PROGRAMS�ARE�JUDGED��

5HATjS�JUST�STATING�THE�OBVIOUS�� �
*jVE�LOST�COUNT�OF�HOW�MANY�k #EST�
"MIGA�1RODUCTIVITY�4OFTWAREl�
INDUSTRY�AWARDS�EVERY�VERSION�OF�
%1AINT�HAS�WON�� *T�MUST�BE����OR�
MORE�BY�NOW�COUNTING�MAGAZINE�
AWARDS��"ND�TO�BE�BRUTALLY�HONEST�
IT �HASNjT �DESERVED�ANY�OF�THEM��
5HERE�HAVE�ALWAYS�BEEN�BETTER�
"MIGA�PROGRAMS�THAN�%ELUXE�1AINT�
BUT�THESE�PROGRAMS�ARE�QUITE�
EXPENSIVE�SPECIALISED�PROFESSIONAL�
TOOLS�THAT�REQUIRE�FAST�MACHINES�AND�
LOTS�OF�MEMORY� THE�KIND�OF�SOFTWARE�
THAT�MOST�USERS�HAVE�NO�NEED�FOR�
4O�%ELUXE�1AINT�GETS�THE�AWARDS�
AND�THE�DEVELOPERS�OF�SOFTWARE�LIKE�
57�1AINT�3EAL��%�4UPERBASE�"��
."9�$ALIGARI�#ARS�� �1IPES�4CALA�
AND�A�HOST�OF�OTHERS�ARE� LEFT�YEAR�
AFTER�YEAR�GRINDING�THEIR�TEETH�AND�
STICKING�PINS�IN�A�MAP�OF�-ANGLEY�
#ERKS��THE�HOME�OF�&LECTRONIC�"RTS�

1RETTY�SOON�THOSE�SAME�
DEVELOPERS�MAY�BE�MOVING�THEIR�PINS�
TO�A�MAP�OF�'OLSOM�$ALIFORNIA�
BECAUSE�%IGITAL�$REATIONS� A�
COMPANY�BETTER�KNOWN�FOR�THEIR�HIGH��
END�DESKTOP�VIDEO�HARDWARE� LIKE�
%$57�HAVE�STORMED�ON�TO�THE

SOFTWARE�MARKET�WITH�#RILLIANCE� A�
DARING�ATTEMPT� PUT�BLUNTLY� TO�BLOW�
%ELUXE�1AINT�AWAY�

)AVE�THEY�DONE� IT �8ELL����YES�
AND�NO��5HE� IMMEDIATE� REACTION�
WHEN�YOU�SEE�#RILLIANCE�FOR�THE�FIRST�
TIME� IS�8OW��#UT�WHEN�YOU� TAKE�THE�
PRICE� INTO�CONSIDERATION�AND�PONDER�
THE� k1ROFESSIONAL�� TAG�THAT�%IGITAL�
$REATIONS�HAVE�TACKED�ON�TO�THE�
k1AINT�AND�"NIMATIONl�DESCRIPTION�OF�
#RILLIANCE�YOU� HAVE�TO�TAKE�MORE�
THAN�A�FIRST�IMPRESSION� INTO�ACCOUNT�
BEFORE�WRITING�THAT�CHEQUE�

.07&�"/%�(3007&
-ETjS� LOOK�AT�THE� ANIMATION�FACILITIES�
FIRST� BECAUSE� IT� IS� IN� THIS�AREA�MORE�
THAN�ANY�OTHER�THAT�#RILLIANCE�FAILS�TO�
LIVE�UP�TO� ITS� kPROFESSIONALl�TAG�

'OR�CREATING�ANIMATIONS�YOU�HAVE�
A�FEW�BASIC�TOOLS�� 'IRSTLY�THEREjS�THE�
FACILITY�THAT�%IGITAL�$REATIONS�CALL�
kTWEENING�� BUT�IS�ACTUALLY�JUST�AN�
AUTOMATIC�MOVE�AND�ROTATE�FACILITY�� IT�
PERFORMS�THE� SAME�FUNCTION� AS�THE�
.OVE� REQUESTER�IN�%ELUXE�1AINT��
5WEENING�IS�FAR�TOO�GRAND�A�
DESCRIPTION�FOR�THIS�FUNCTION� AND� *jM�
LABOURING�THE�POINT�BECAUSE�YOU�
MUST�BE�CLEAR�THAT�#RILLIANCE�WILL� NOT�
BE�ABLE�TO�CALCULATE�THE� IN�BETWEEN�
FRAMES�OF�REAL� MOTION� LIKE�WALKING�OR�
TALKING�OR�SIMILAR�ACTIONS��8HAT

#RILLIANCE�S�TWEENING�FUNCTION�DOES� IS�
CALCULATE�THE� IN�BETWEEN�FRAMES�OF�A�
BRUSH�THAT�STARTS�AT�COORDINATES�
9:;�ON�OR�OFF�THE�SCREEN� ENDS�AT�
OTHER�9:;�COORDINATES�ON�OR�OFF�THE�
SCREEN�SOME�FRAMES� LATER� AND� IN�THE�
PROCESS�OF�MOVING�FROM�START�TO�END�
POSITION�THE�BRUSH�MAY�BE�ROTATED�
ABOUT� ITS�9�:�AND�;�AXES�

#RILLIANCEjS�5WEENING�PANEL�HAS�
MORE�FEATURES�THAN�%1AINT�S�
EQUIVALENT�.OVE�PANEL� INCLUDING�AN�
0PACITY�SETTING�THAT�CAN�FADE� IN�OR�
FADE�OUT�A�BRUSH�OVER�A�SERIES�OF�
FRAMES��5HE�MAJOR�IMPROVEMENT� IS�
THE�"DJUST�MODE�THAT�ENABLES�YOU�TO�
SET�THE�START�END�COORDINATES�AND�
ROTATION�OF�A�BRUSH� BY�INTERACTIVELY�
MANIPULATING�AN�OUTLINE�OF�IT�ON�THE�
SCREEN�� �NO�MORE�HAVING�TO�USE�YOUR�
MINDjS�EYE�OR�CALCULATE�COORDINATES��
#UT�WHILE�THIS� IS�CERTAINLY�AN�
ENHANCED�FEATURE� IT�HARDLY�COUNTS�AS�
kPROFESSIONALl ��"NY�AUTOMATIC�
MOVEMENT�MUST�BE� IN�A�STRAIGHT�LINE��
*F�YOU�WANT�YOUR�BRUSH� 	OR�ANIMBRUSH
�
TO�WANDER�AROUND�THE�SCREEN� THIS�
WILL� HAVE�TO�BE�DONE� IN� SEVERAL� STEPS��
"LONG�THE�SAME� LINES� 	NO�PUN�
INTENDED
� TO�GET�A�BRUSH�TO�SPEED�UP�
OR�SLOW�DOWN�WHILE�TRAVERSING�THE�
SCREEN�YOU�MUST�USE�THE�&ASE�
FACILITY��8HILE�THIS�GIVES�YOU�SEPARATE�
CONTROL� OVER�THE�VELOCITY�OF�BOTH�
POSITION� AND�ROTATION� ANOTHER�
IMPROVEMENT�ON�%1AINT�TO�GET�A

BRUSH�TO�FREQUENTLY�CHANGE�VELOCITY�
AGAIN� REQUIRES�MANY�STEPS�

*N�OTHER�WORDS� THIS� KIND�OF�
ANIMATION� IS�STILL� HARD�WORK� IN�
#RILLIANCE� AS� IT� IS� IN�%1AINT��5HE�
INTERACTIVE�"DJUST�MODE�HELPS�TO�
LESSEN�THE�WORKLOAD� BUT�A�
PROFESSIONAL�WOULD�WANT�TO�SPECIFY�A�
kTIME� LINE�� A� PATH�FOR�THE�BRUSH�TO�
FOLLOW�WHICH� ALSO�ENABLES�YOU�TO�
SPECIFY�THE�VELOCITY�AT�WHICH�THE�
BRUSH�MOVES�ALONG�EVERY�STEP�OF�THAT�
PATH��#RILLIANCE�CANNOT�DO�THIS�� 0KAY�
NEITHER�CAN�%1AINT� BUT�THAT� IS� NOT�
THE�POINT�� SHOULDNjT �A�PROGRAM� THAT�
SAYS� IT� IS�FOR�PROFESSIONALS�CONTAIN�
THE�TOOLS�THAT�PROFESSIONALS� REQUIRE 

/EVERTHELESS�#RILLIANCE�S�
AUTOMATIC�MOVE�AND�ROTATE�FACILITIES�
ARE�MORE�COMPREHENSIVE�AND�WORK�
MORE�QUICKLY�THAN�THOSE� IN�%1AINT�
WHICH� *� SUPPOSE� IS�THE�GOAL� %IGITAL�
$REATIONS�WERE�AIMING�AT�

$ONTROL�OVER�ANIMBRUSHES� IN�
#RILLIANCE�IS� PRETTY�COMPREHENSIVE�
TOO�WITH�EASY�CONTROL�OVER�THE�
NUMBER�OF�FRAMES�TO�CUT�AND�THE�
DIRECTION�OF�THE�CUT��"CTUAL�AND�'IT�
GADGETS�ENABLE�YOU�TO�MOULD�AN�
ANIMBRUSH� INTO�MORE�OR�FEWER�FRAMES�
OF�ANIMATION� AND�A�SMALL�7$3�STYLE�
PANEL� IS� PROVIDED�TO�MAKE� IT�EASIER�TO�
PAINT�THE�ANIMBRUSH� FRAME�BY�FRAME��
5HERE� IS�A�.ORPH�FACILITY�	WHAT�%1AINT�
CALLS�.ETAMORPH
�THAT�CALCULATES�THE�
NECESSARY�FRAMES�THAT�WILL�TRANSFORM

"NY�BRUSHES�YOU�CU T�CAN�BE�STORED�FOR�EASY�RETRIEVAL�WHEN�YOU�NEED�THEM�� �
JU S T�DROP�THEM�IN TO �THE�WELLS�PROVIDED� THE�EIGHT� kHOLES��UNDER�THE�MAIN�
CONTRO L�PANEL��/OTE�THE�PATTERN�TO �THE�RIGH T�O F�THE�IMAGE�DESIGNATING�AN�AREA�
THA T�CANNOT�BE�PAINTED�BECAUSE�THE�IMAGE�IS�NOT�AS�WIDE�AS�THE�SCREEN�
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5HE�ANIMBRUSH�	TOP
� TWEENING�	M IDDLE
�AND�FRAMES�PANELS�CONTAIN�ENOUGH�
FEATURES�BETWEEN�THEM�TO�KEEP�A LL�BUT�THE�MOST�DISCERNING�ANIMATOR�HAPPY�

ONE�BRUSH� INTO�ANOTHER� IN� A�GIVEN�
NUMBER�OF�FRAMES��5HIS� ISN�T�PROPER�
MORPHING�OF�COURSE�� �IN�FACT� IT� LOOKS�
POSITIVELY�RIDICULOUS�WHEN�COMPARED�
TO�THE�FACILITIES�PROVIDED� IN�PROGRAMS�
LIKE� *MAGEMASTER� $INE�.ORPH�AND�
.ORPH1IUS�� #RILLIANCEjS�.ORPH�
FEATURE�HAS� ITS�USES�� �IT�DOES�AT�
LEAST�GIVE�YOU�THE�POWER�TO�CHANGE�
SHAPES�� �BUT�ONCE� AGAIN� IT� IS�A�MILE�
AWAY�FROM�THE� KIND�OF�MORPHING�
REQUIRED�FOR�TRULY�PROFESSIONAL�WORK��
%ONjT �EXPECT�TO�BE�ABLE�TO�CREATE�
WITH� #RILLIANCE�THE�CLASSIC�MORPHING�
EXAMPLE�OF�CHANGING�ONE�PERSON�S�
FACE� INTO�ANOTHER�

4TILL�WITH�ANIMBRUSHES�OF�COURSE�
THESE�HAVE�TO�BE�DRAWN�FRAME�BY�
FRAME�BEFORE�YOU�CAN�CUT�THEM��5HE�
CLASSIC�TECHNIQUE�FOR�CREATING�
ANIMATED�MOTION� IS�TO�DRAW�THE�FIRST�
FRAME�DRAW�THE� LAST�FRAME� THEN�
DECIDE� HOW�MANY�FRAMES�YOU�WANT�
BETWEEN�AND�DRAW�THEM�ONE�AFTER

THE�OTHER�� 5HIS� IS�WHAT�REAL� TWEENING�
IS�� �THE�PROCESS�OF�PRODUCING�THE� k IN��
BETWEEN�� FRAMES��5YPICALLY�THIS�MIGHT�
BE�AN�ARM�BENDING�AND�MOVING� LEGS�
BENDING�AND�WALKING� A�PUFF�OF�SMOKE�
APPEARING�AND�THEN�DISSIPATING���� THE�
SORT�OF�STUFF�THAT� IT� IS� IMPOSSIBLE�TO�
DO�WITH�THE�SIMPLE�MOVE�AND�ROTATE�
FACILITIES� IN� BOTH�#RILLIANCE�AND�
%1AINT��4O�YOU�MUST�DO� IT�BY�HAND�

-*()5�0/*0/�"/:0/& 
/OW� SOMETHING�THAT�HELPS�WHEN�
DRAWING�THE� IN�BETWEEN� FRAMES�OF�AN�
ANIMATION� IS�THE�ABILITY�TO�SEE�THE�
PREVIOUS�OR�FOLLOWING�FRAME�
kUNDERNEATHjj� THE�FRAME�YOU�ARE�
DRAWING�THUS�MAKING� IT�EASIER�FOR�
YOU�TO�DRAW�THE�CURRENT�FRAME��
5RADITIONAL� ANIMATORS�USE�EITHER�A�
KIND�OF�TRACING�PAPER�OR�CLEAR�ACETATE�
FOR�THIS� kONION�SKINl�TECHNIQUE��
%1AINT�PROVIDES�SOMETHING�CALLED� A�
LIGHT�TABLE�THAT�SIMULATES�THE�ONION�
SKIN�TECHNIQUE�� #RILLIANCE�DOES�NOT��
5HIS� INADEQUACY�IS� PERHAPS�NOT�AS�
IMPORTANT�AS�THE� LIMITED�MOVEMENT�
AND�MORPHING�FACILITIES� BUT�IT� IS�AN�
INADEQUACY�NEVERTHELESS�

4O�WHILE�#RILLIANCE�ABSOLUTELY�HAS�
MORE�ANIMATION� FACILITIES�OVERALL�THAN�
%1AINT�AND�WHILE�THOSE�ANIMATION�
FACILITIES�CERTAINLY�CREATE�FRAMES�
MORE�QUICKLY�AND�TO�A�HIGHER�
STANDARD�THAN�%1AINT�DOES�THERE�
ISNjT�MUCH�THAT� IS�TRULY�PROFESSIONAL

ABOUT�THEM�
#EFORE� LEAVING�THE�SUBJECT�OF�

ANIMATIONS� *� SHOULD�MENTION�THAT�
#RILLIANCE�CAN�SAVE�THEM� IN�FOUR�
FORMATS�� THE�OLD�0P���#YTE�FORMAT�
THE�MORE�MODERN�AND�FASTER�RUNNING�
0P���8ORD�AND�0P���-ONG�FORMATS�
AND�AS�SEQUENTIAL�FILES�

536&�$0-0634
"NIMATION� IS�HOWEVER�ONLY�
#RILLIANCEjS�SECOND�FIDDLE�� *jD� HATE�
YOU�TO�GET�THE� IMPRESSION�THAT�
#RILLIANCE�IS� A� POOR�PROGRAM�BECAUSE�
IT�CANjT�CUT�THE� PROFESSIONALLY�
ANIMATED� ICE��#RILLIANCE�IS�FIRST�AND�
FOREMOST�A�PAINTING�PROGRAM� SO�WE�
MUST�CONSIDER�ITS� POTENTIAL� IN�THIS�
AREA�TO�FORM�A� BALANCED�OPINION�

8HEN�YOU�BUY�#RILLIANCE�YOU�
ACTUALLY�GET�TWO�PAINTING�PROGRAMS�
BOTH�OF�WHICH�CONTAIN�THE�ANIMATION�
FACILITIES�DISCUSSED�ABOVE��#RILLIANCE�
ITSELF�IS� A� k REGISTER�BASEDl� PROGRAM�

)".���AND� )".���SCREEN�MODES�
ONLY��5HE� REASON�FOR�THE� k5RUEl� PART�
OF�THE�NAME� IS�THAT�ALTHOUGH�THE�
PICTURE�YOU� SEEN�ON�YOUR�SCREEN�WILL�
BE� IN� )".���OR�)".���	SO�FROM�
�����TO�A�MAXIMUM�OF�A�FEW�
HUNDRED�THOUSAND�COLOURS
�COLOUR�
FIDELITY�IS�MAINTAINED� IN�MEMORY�IN�
EITHER����OR����BITS� 	YOUR�CHOICE
�
AND�ANOTHER�TERM� FOR����BIT�COLOUR�IS�
TRUE�COLOUR�

1UT�BRIEFLY�WHAT�THIS�MEANS� IS�
THAT�5RUE#RILLIANCE�PROVIDES�YOU�WITH�
THE�ABILITY�TO� PAINT� IN�UP�TO������
MILLION�TRUE�COLOURS�WITHOUT�THE�NEED�
TO�OWN�A����BIT�GRAPHICS� BOARD�AND�
���BIT�PAINTING�SOFTWARE�TO�SEE�WHAT�
YOU�ARE�DOING��0F�COURSE�THE�
LIMITATIONS�OF�THE�WAY�)OLD�"ND��
.ODIFY�	)".
�SCREEN�MODES�WORK�
MEAN�THAT�WHAT�YOU� SEE�ON�THE�
SCREEN� IS� NOT�EXACTLY�WHAT�YOU�GET� IF�
YOU� SAVE�YOUR�WORK�AS�A����BIT� *-#.�
BUT�*�WENT�TO�THE�ENORMOUS�EFFORT�OF�
TESTING�#RILLIANCE�WITH�A����BIT�
GRAPHICS�CARD� 	*�JUST�HAPPENED�TO�
HAVE�ONE�HANDY
�AND�CAN�AFFIRM�THAT�
THE�COLOUR�DISCREPANCIES�ARE�NOT�
GREAT�ENOUGH�TO�PREVENT�YOU�PAINTING�
WITH� CONFIDENCE��0F�COURSE� IF�YOU�ARE�
NEVER�ABLE�TO�VIEW����BIT�PICTURES� IN�
ALL� THEIR�GLORY�YOU�LL� HAVE�TO�TAKE�THIS

ON�TRUST�UNTIL� SUCH�TIME�AS�YOU�CAN�
4TRANGELY� 5RUE#RILLIANCE�HAS�NO�

SUPPORT�AT�ALL� FOR�GRAPHICS�BOARDS��
:ES�OKAY� DONjT�SHOUT� *jM�NOT�
MISSING�THE�POINT�� *� COMPLETELY�
UNDERSTAND�AND�APPRECIATE�THAT�THE�
WHOLE�THINKING�BEHIND� 5RUE#RILLIANCE�
IS�THAT�YOU�DONjT�NEED�TO�OWN�AN�
EXPENSIVE�GRAPHICS� BOARD� BUT�HOW�
DIFFICULT�WOULD� IT�HAVE�BEEN�FOR�%IGITAL�
$REATIONS�TO�PROVIDE�SOME�KIND�OF�
VIEWING�FACILITY�VIA�EXTERNAL�MODULES�
IN�THE�SAME�WAY�THAT�PROGRAMS� LIKE�
"%1RO� *MAGE'9�AND� *MAGEMASTER�
DO�THUS�PROVIDING�THE� ABILITY�TO�HAVE�
AT� LEAST�LIMITED� SUPPORT�FOR�ANY�
GRAPHICS� BOARD �4TILL� ALL�THE�GRAPHICS�
BOARDS�COME�WITH� ���BIT�VIEWERS�
ANYWAY� SO� *�SHANjT �GO�ON�ABOUT�IT�

"S�FAR�AS�FEATURES�GO�#RILLIANCE�
AND� 5RUE#RILLIANCE�ARE�ALMOST�
COMPLETE�CLONES�OF�EACH�OTHER�
EXCEPT�FOR�ONE�OR�TWO�ENHANCEMENTS�
IN� 5RUE#RILLIANCE�THAT�ARE�THERE�
BECAUSE� IT� ISNjT �LIMITED�TO�A������
COLOUR�PALETTE��4O�ALL�OF�WHAT�FOLLOWS�
APPLIES�TO�BOTH� PROGRAMS�UNLESS� *�
SAY�OTHERWISE��"�FULL� DISCUSSION�OF�
THE�FEATURES� IN�#RILLIANCE�WOULD� FILL� A�
BOOK�� 'UNNILY�ENOUGH� IT�DOES�FILL� A�
BOOK�� *TjS�CALLED�5HE�.ANUAL�� #UT�THE�
TUTORIAL� SECTION�OF�THE�%ELUXE�1AINT�
MANUAL� IS� LARGER�THAN�THE�ENTIRE

#RILLIANCE�MANUAL�WHICH�CONTAINS�
JUST����PAGES�OF�TUTORIALS�� �ACTUALLY�
JUST�SHORT�WALK�THROUGHS� FIVE�MINUTE�
GUIDED�TOURS� AS� IT�WERE�� %URING�
THESE�WALK�THROUGHS�WHICH�COVER�A�
MICROSCOPIC�FRACTION�OF�#RILLIANCE�S�
POTENTIAL� NO�ATTEMPT�IS�MADE�TO�
EXPLAIN�WHY�YOU�ARE�DOING�WHAT�YOU�
ARE�DOING�� 'OR�EXAMPLE� THE�FOUR�
PAGES�ON�STENCILS� A�FEATURE�WHICH� IS�
ALWAYS�ONE�OF�THE�MOST�COMPLEX�IN�
ANY�PAINTING�SOFTWARE� AMOUNTS�TO�
kDO�THIS� DO�THAT� DO�THIS�DO�THAT����
UNDERSTAND l�5HE�ALMOST�BLANK�
FOURTH� PAGE�OF�THE�STENCILS�SECTION�
WOULD�SEEM�AN�APPROPRIATE�PLACE�TO�
WRITE�/0� IN� LARGE�RED� LETTERS��"ND�THIS�
IN�A� PROGRAM�THAT�COSTS�_����� *N�
CASE�YOU�ARE�UNFAMILIAR�WITH�THE�6,�
MONETARY�UNIT� TWO�HUNDRED�OF�IT� IS�A�
LOT�OF�MONEY��:OU�CAN�BUY�A�WEEK�S�
HOLIDAY� IN�4PAIN�FOR�LESS�

%0*/(�5)&�%0
"H�WELL�WHO�READS�MANUALS�ANYWAY �
8HAT�ABOUT�THE�PROGRAM �8ELL�
CONSIDERING�THAT�ALMOST�ALL�"MIGA�
USERS�OWN�%ELUXE�1AINT� IT�WILL� BE�
EASIER�TO�TELL�YOU�WHAT�#RILLIANCE�
CAN�T�DO� RATHER�THAN�WHAT�IT�CAN��
'ILLED� SHAPES�CANjT�HAVE�A�DIFFERENT�
OUTLINE�COLOUR�THAN�THE�FILL�COLOUR�OR

?KJPEJQA@�KJ�L=CA���

3ETOUCHING�IMAGES�IN�THIS�WAY�REQUIRES�YOU�TO �WORK�IN�HIGH�MAGNIFICATION�
AND�YOU�HAVE�A LL�THE�TOOLS�YOU�NEED�TO �DO�IT��"LAS� IN�ZOOM�MODE�#RILLIANCE�W ILL�
NOT�ALLOW �YOU�TO �CU T�A�BRUSH�THA T�IS�LARGER�THAN�THE�ZOOM�WINDOW� FORCING�YOU�
TO �WORK�IN�A�LOWER�MAGNIFICATION�THAN�PERHAPS�YOU�WOULD�LIKE�

"� FINE�ARRAY�O F�DRAWING�MODES�IS�AVAILABLE� THE�GHOSTED�BUTTONS�DENOTING�
WHICH�OPTIONS�ARE�NOT�AVAILABLE�FOR�USE�W ITH�THE�TOO L�CURRENTLY�SELECTED�

5HAT�MEANS� IT�WILL� ENABLE�YOU� TO� PAINT�
AND�ANIMATE� IN���TO�����COLOURS��5HE�
SECOND�PROGRAM� IS�CALLED�
5RUE#RILLIANCE�AND�THIS�WORKS� IN

5.%ES&�
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5HE�4 TENCIL�PANEL�IN�5RUE#RILLIANCE�IS�POSSIBLY�THE�MOST�COMPLEX�FEATURE�O F�THE�
SOFTWARE��4OME�EXPERIMENTATION�W ILL�BE�REQUIRED�TO �LEARN�HOW�IT �WORKS�

	KJPEJQA@�BNKI�L=CA���

PATTERN� SO�THIS�HAS�TO�BE�DONE� IN�
TWO�STEPS��5HERE� IS�NO�#LEND�DRAWING�
MODE�� #RILLIANCE�S�EQUIVALENT�OF�
%1AINTjS�4YMMETRY�TOOL� IS�JUST�A�
SIMPLE�9�:�MIRROR�� /O�TRACES�CAN�BE�
LEFT�BEHIND�WHEN� PAINTING�WITH� LINES�
AND� RECTANGLES�AND�SO�ON�EXCEPT�IF�IT�
IS�DONE�BY�kTWEENINGl ��5HERE� IS� NO�
BLOCK�COPY�FACILITY� IN�THE�PALETTE�
REQUESTER��"ND�THAT�S� ABOUT� IT��
&VERYTHING�ELSE�%1AINT�DOES
#RILLIANCE�CAN�DO�AND� IN�ALMOST�EVERY�
INSTANCE� IT�DOES� IT�EITHER�FASTER�
BETTER�OR� IN�A�MORE� INTUITIVE�WAY�

5HE�TWO�BIG�SELLING�POINTS�FOR�
#RILLIANCE�ARE� ITS�SPEED�AND�THE�����
BIT�COLOUR�SUPPORT�� &VEN�ON�A�
������BASED�"MIGA� #RILLIANCE�IS�
FANTASTICALLY�FAST�IN�)".�MODE�
COMPARED�TO�RIVAL� SOFTWARE��
3EMEMBER�HOW�%ELUXE�1AINT�***�USED�
TO�FEEL� IN����COLOURS �#RILLIANCE�IN�
)".�FEELS�EVEN�FASTER�� *T�DOESNjT �DO�
EVERYTHING�QUICKLY�MIND�YOU��
4WITCHING�ANTI�ALIASING�ON�SLOWS� IT�
DOWN�CONSIDERABLY�� "ND�THE�WAIT�
WHILE�5RUE#RILLIANCE�LOADS�ANYTHING�
BUT�A�)".� IMAGE� IS�QUITE� LONG�� #OTH�
OF�THESE�FEEL�VERY�SLOW�EVEN�ON�A�
���������� -OADING�AN�ANIMATION�
INTO�5RUE#RILLIANCE�TAKES�FOREVER��"T�
LEAST�IT�SEEMS� LIKE�FOREVER� AND�THE�
WAIT�FEELS� LONGER�THAN� IT�REALLY�IS�
BECAUSE�THERE� IS�NO�PROGRESS�METER�
SO�YOU�HAVE�TO�SIT�AND� STARE�AT�THAT�
STUPID�WATCH�THAT�NEEDS�WINDING��"�
SMALL� OVERSIGHT�IN�THE� LOAD�SAVE�
REQUESTERS� IS�THE� LACK�OF�A�$ANCEL�
BUTTON��"LL�THE�BEST�GRAPHICS�SOFTWARE�
WILL�ALLOW�YOU�TO�CANCEL� A� LOAD�OR�
SAVE�OPERATION�THESE�DAYS�

"S�FAR�AS�SPEED� IS�CONCERNED�NO�
"MIGA�OWNER�WILL� BE�UNHAPPY�WITH

#RILLIANCE��.EMORY�IS�ANOTHER�MATTER��
5HE�BACK�OF�THE�BOX�SAYS��.B�
REQUIRED��.B� RECOMMENDED��"S�
USUAL�YOU�CAN�DOUBLE�THOSE�FIGURES�
TO�GET�MORE�SENSIBLE�ONES��:OU�SEE�
THE�#RILLIANCE�PROGRAMS�THEMSELVES�
ARE�OVER�HALF�A�MEGABYTE�EACH� AND�
���BIT�DATA�TAKES�UP�A� LOT�OF�MEMORY��
"�����X�����PICTURE�WILL� CONSUME�
ALMOST��.B�� 4O� IF�YOUjVE�ONLY��.B�OF�
MEMORY�YOU�WILL� NOT�HAVE�ENOUGH� LEFT�
FOR�A�SWAP�BUFFER�OR�A�SPARE�PAGE�AS�
IT� IS�OFTEN�CALLED��8ITH��.B�YOU�LL�
HAVE�ENOUGH�FOR�A�����X�����SWAP�
BUFFER� BUT�BECAUSE�OF�THE�WAY�THE�
"MIGA�GRAPHICS�AND�EXPANSION�
MEMORY�WORKS� THAT�SWAP�BUFFER�WILL�
BE�CONSUMING�PRECIOUS�DISPLAY�
MEMORY�EVEN�WHEN� IT� ISN�T�BEING�
DISPLAYED�� &VEN�THEN�YOU�WONjT �HAVE�
ENOUGH�MEMORY�FOR�YET�ANOTHER�
BUFFER� AND�ONE�OF�THE�MAJOR�FEATURES�
OF�#RILLIANCE�IS� ITS�ABILITY�TO�HAVE�AS�
MANY�PICTURES�OR�ANIMATIONS� LOADED�
AT�ONCE�AS�MEMORY�WILL� ALLOW�

" �#364)�8*5)�*/'*/*5:
5HANKS�TO�THE�EFFECTIVELY�UNLIMITED�
PALETTE� IN� 5RUE#RILLIANCE�THE�PICTURES

IN�EVERY�BUFFER�CAN�USE�AS�MANY�
COLOURS�AS�THEY�NEED�AND�WHATEVER�
COLOURS�THEY� LIKE� AND�BRUSHES�CAN�BE�
FREELY�CUT�AND�PASTED�BETWEEN�
BUFFERS�WITHOUT�WORRYING�ABOUT�REd
MAPPING�PALETTES��0F�COURSE�THE�
REGISTER�BASED�#RILLIANCE�CONSUMES�
ONLY�A�THIRD�OF�THE�MEMORY�THAT�
5RUE#RILLIANCE�DOES� BECAUSE� IT� IS�
LIMITED�TO� ����COLOURS�� �OR���BIT�
PICTURES� TO�PUT� IT�ANOTHER�WAY�

5HE� IMAGES�YOU� LOAD� INTO�
#RILLIANCE�NEED�NOT�BE�SCREEN�SIZED��
'OR�INSTANCE� IF�YOU� IMPORT�A�����X�
����PIXEL� PICTURE�THEN�THE�AREA�TO�
THE� RIGHT�AND�BELOW�THE� IMAGE� IS� NOT�
PADDED�OUT�WITH�THE�BACKGROUND�
COLOUR�WHICH� IS�WHAT�%1AINT�DOES�� �
WHICH� IS� A� RIGHT�PAIN� IN�THE�BUM�
BECAUSE�YOU�HAVE�TO�CUT�AND�SAVE�
THE� IMAGE�AS�A�BRUSH� IF�YOU�WANT�TO�
PRESERVE� ITS�DIMENSIONS�AFTER�WORKING�
ON� IT�� *NSTEAD�#RILLIANCE�SIMPLY�MASKS�
OFF�THAT�AREA�OF�THE�SCREEN�WITH� AN�
OBVIOUS�PATTERN� AND�WILL� NOT�ALLOW�YOU�
TO�PAINT�IN� IT�� .AJOR�PLUS�POINT� IN�THIS�
WORKPLACE� *� CAN�TELL�YOU�

*N� 5RUE#RILLIANCE� BECAUSE�YOU�
HAVE�A������MILLION�COLOUR�PALETTE�
YOU� CAN� LOAD�ANYTHING�INTO�ANY�BUFFER�
NO� HOLDS�BARRED�MEMORY�PERMITTING�
OF�COURSE�� *�MENTION�THIS�BECAUSE� IN�
THE� REGISTER�BASED�#RILLIANCE�EACH�
BUFFER�MUST�BE�THE�SAME�SCREEN�
MODE�AND� RESOLUTION� 	BUT�NOT�
NECESSARILY�THE�SAME�DIMENSIONS
�
WHICH� RESTRICTS�YOUR�OPTIONS�SLIGHTLY�

4WAPPING�BETWEEN�BUFFERS� IS�
NEATLY�HANDLED�VIA�A�SLIDER�IN�THE�
BUFFER�PANEL� FROM�WHERE�ALSO�YOU�
CAN�COPY�AND�MERGE�BUFFERS��"LAS�
COMPLETE�ANIMATIONS�CANNOT�BE

MERGED�TOGETHER� ONLY�SINGLE�FRAMES��
THEREjS�NOT�EVEN�THE�FACILITY�TO�MERGE�
THE�CORRESPONDING�FRAMES�OF�TWO�
ANIMATIONS�

0NE�ENORMOUSLY�USEFUL� FEATURE� IS�
THE� ABILITY�TO�VIEW�A�THUMBNAIL� OF�AN�
IMAGE�THAT� IS� LARGER�THAN�THE�SCREEN��
0KAY� NOTHING�SPECIAL� ABOUT�THAT�� #UT�
CLICKING�THE� LEFT�MOUSE�BUTTON� ON�THIS�
THUMBNAIL� PUTS�YOU�BACK� INTO�NORMAL�
VIEWING�MODE�AT�THE� POSITION�YOU�
WERE�AT�BEFORE�THE�THUMBNAIL�� /ICE��
$LICKING�THE�RIGHT�MOUSE�BUTTON� PUTS�
YOU�BACK�INTO�NORMAL�VIEWING�MODE�
BUT�MOVES�YOU�TO�A�POSITION�CENTRED�
ON�WHERE�YOU�CLICKED��5ERRIFIC��"ND�
THIS�POSITION� IS� REMEMBERED� SO�
SWAPPING�BETWEEN�BUFFERS�WILL� ALWAYS�
PUT�YOU�BACK�WHERE�YOU�WERE�WHEN�
YOU� LEFT�A�BUFFER�� #RILLIANT�

:OU�CAN�HAVE�MULTIPLE�BRUSHES�
AS�WELL� AS�MULTIPLE�BUFFERS� ALTHOUGH�
HERE�THERE� IS�A� LIMIT�OF�EIGHT�WHICH� IS�
SIX�MORE�THAN�%1AINT��5HE�BRUSH�
PANEL� CONTAINS�WELLS�FOR�THE�BRUSHES�
IN�WHICH�A�THUMBNAIL�OF�EACH� IS�
RENDERED��5O�PICK�A� BRUSH�YOU�SIMPLY�
CLICK�ON� IT�� #RUSHES�CAN�BE� RE�SIZED�
FLIPPED� BENT� SHEARED� ROTATED�
OUTLINED�WITH�ONE� PIXEL� OF�THE�CURRENT�
FOREGROUND�COLOUR�OR�TRIMMED�BY�ONE�
PIXEL��5HE�WELLS�TAKE�ANIMBRUSHES�AS�
WELL� AS�ORDINARY�ONES� SO�YOU�CAN�
HAVE�EIGHT�OF�THOSE�ON�THE�GO�AT�ONCE�
AS�WELL�

1"*/5�.:�8"(0/
#RILLIANCE�SPORTS�A� REASONABLE�ARRAY�
OF�DRAWING�MODES�� �AGAIN� A�FEW�
MORE�THAN�%1AINT��5HE�#RIGHTEN�AND�
%ARKEN�MODES�ARE�USEFUL�FOR�CREATING�
SEE�THROUGH� PANELS�FOR�TEXT�TO�SIT�ON�
LIKE�THE�CAPTIONS�YOU�SEE�ON�THE�TELLY��
%ARKEN�CAN�ALSO�BE�USED�TO�CREATE�
REALISTIC�SHADOWS��5HE�PERCENTAGE�FOR�
%ARKEN�AND�-IGHTEN�CAN�BE�SET� IN����
INCREMENTS�

5INT�AND�$OLORIZE�ARE�USEFUL� FOR�
CHANGING�THE�COLOURS�OF�OBJECTS�
8HEN�YOU�ARE�WORKING�WITH�A������
MILLION�COLOUR�PALETTE� ALTERING�A�
COLOURjS�3(#�VALUES� IN�THE�PALETTE�
WILL� HAVE�NO�EFFECT�ON�THE�PICTURE�
BECAUSE�THE�PALETTE�WILL�
AUTOMATICALLY�RE�MAP� ITSELF�� *F�YOU�VE�
GOT�SOMETHING�THAT� IS� RED�AND�YOU�
WANT� IT�GREEN� ALTERING�RED�TO�GREEN� IN

" LTERING�THE�TONES�O F�THE�BODYWORK�FROM�RED�TO �YELLOW �WAS�A�SIMPLE�M ATTER�O F�
SELECTING�THE�COLOUR�SELECTING�THE�$OLORIZE�DRAW�MODE�AND�DRAWING�A�
FREEHAND�FILLE D �SHAPE�AROUND�THE�OUTLINE�O F�THE�RED�BITS��/OTHING�TO �IT� REALLY�

&2/-�4(%�(%!24
4OMETHING�THAT�ANNOYS�ME�AND�A�
LOT�OF�OTHER�PEOPLE�NO�END� IS�:"'3�
� �:ET�"NOTHER�'ILE�3EQUESTER�� �AND�
:"'3� IS�ONE�REASON�WHY�THE�
FAMOUS�"31�LIBRARY�WAS�DEVELOPED�
AND�NOW�THE�"4-�LIBRARY� OF�COURSE�
WHICH� IS�DISTRIBUTED�WITH�
8ORKBENCH� ��ONWARDS�SO�THAT�ALL�
PROGRAMS�COULD� SHARE�A�COMMON�
USER�INTERFACE��"ND�THAT�INCLUDES�
FILE� REQUESTERS� DO�YOU�HEAR�ME�
DEVELOPERS �%IGITAL�$REATIONS�HAVE

CREATED�:ET�"NOTHER�'ILE�3EQUESTER�
AND�WHILE� IT�IS�SLIGHTLY�BETTER�AND�
CERTAINLY�BIGGER�THAN�THE�ONE� IN�
%1AINT� HOW�SIMPLE� IT�WOULD� HAVE�
BEEN�TO�GIVE�THE�USER�THE�OPTION�OF�
USING�EITHER�THE�%IGITAL�$REATIONS�
MONSTER�OR�THE�STANDARD�"4-�
REQUESTER�WHICH� IS�WHAT�ALL� OTHER�
GOOD�"MIGA�SOFTWARE�DOES�� *jM�
SURE�%IGITAL�$REATIONS�WILL� PUT�THIS�
SMALL� OVERSIGHT�RIGHT�WITH�THE�NEXT�
RELEASE�
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#RILLIANCE�GIVES�YOU�SIX�TYPES�OF�GRADIENT�FILL� TO�
CHOOSE�FROM��THE�CLASSIC� HORIZONTAL�VERTICAL�
LINEAR� HIGHLIGHT� SPHERICAL� AND�RADIAL�
PROGRESSIONS��5WO�� THREE��AND�FOUR�WAY�
PROGRESSIONS�ARE�NOT�SUPPORTED� ALTHOUGH�THESE�
CAN�BE�FUDGED�BY�TILING��4ETTING�UP�A�GRADIENT� IS�A

4ETTING�UP�AND�USING�GRADIENTS�IN�#RILLIANCE�IS�A�
BREEZE�� �ONE�O F�ITS �HIGH�POINTS��&FFECTS�LIKE�THIS �
CAN�BE�CREATED�IN�JU S T�A�FEW�MINUTES�

BREEZE�� 6P�TO� ����REAL� OR� kDYNAMIC�� COLOURS�CAN�
BE�SPECIFIED� AND�#RILLIANCE�WILL� AUTOMATICALLY�
CALCULATE�THE�PROGRESSION� 	THE�SPREAD�OF�COLOURS
�
BETWEEN�ANY�TWO�COLOURS�� 'OR�INSTANCE� IF�YOU�PUT�
RED�AT�ONE�END�OF�THE� RANGE�AND�VIOLET�AT�THE�OTHER

THE�PALETTE�WONjT �HELP�YOU�� #UT�WITH�
THE�5INT�AND�$OLORIZE�DRAWING�MODES�
IT�IS�EASY�TO�MAKE�SWEEPING�CHANGES�
TO�COLOURS��5INT�AFFECTS�ALL�COLOURS�
EXCEPT�BLACK�$OLORIZE�AFFECTS�ONLY�
THOSE�PIXELS�THAT�HAVE�A�COLOUR�
CONTENT�SO� IT�HAS� NO�EFFECT�ON�WHITE�
GREYS�AND�BLACK�

5HE�4TENCIL�DRAWING�MODE� IS�AN�
EASY�WAY�TO�CREATE�A�MASK�� BY�USING�
LINES� SHAPES�OR�FREEHAND�YOU�CAN�
PROTECT�AN�AREA�OF�THE�SCREEN� FROM�
BEING�OVER�PAINTED��.IX�4MOOTH�AND�
4MEAR�DO�WHAT�THEIR�NAMES�SUGGEST��
"VERAGE�4MEAR�DOES�THE�SAME�AS�
4MEAR�EXCEPT�THAT� IT�AFFECTS�ONLY�
THOSE�PIXELS�WITH� A�COLOUR�WITHIN�THE�
GRADIENT� RANGE�CURRENTLY�SELECTED��
3ANGE�CAUSES�EACH� PIXEL� UNDER�THE�
BRUSH�OR�AREA�BEING�FILLED�TO�BE�
INCREMENTED�OR�DECREMENTED�ONE�
POSITION� IN�THE�CURRENT�GRADIENT�
RANGE��8HEN�THE�$YCLE�MODE� IS�
SELECTED� PAINT�APPLIED�TO�THE�CANVAS�
CHANGES�CYCLING�THROUGH�THE�COLOURS�
IN�THE�CURRENT�GRADIENT��5HE�3ANDOM�
DRAWING�MODE�WORKS� IN� A�SIMILAR�WAY�
TO�THIS�EXCEPT�THE�COLOURS�ARE�
RANDOMISED� INSTEAD�OF�CYCLED�

%*5)&3*/(�"#065
5HE�TWO�DITHER�MODES�APPLY�PAINT�TO�
THE�CANVAS�USING�A�DITHER�PATTERN�
THAT�CHANGES�ACCORDING�TO�THE�SETTING�
OF�THE�DITHER�SLIDER�� /EGATIVE�DOES�
WHAT� IT�SAYS��)ALFBRITE� IS�FOR�
CONVERTING�COLOURS�UNDER�THE�BRUSH�TO�
THEIR�HALFBRITE�COUNTERPARTS�� /05�IS�A�
WEIRD�MODE�THAT�GAMES�PROGRAMMERS

WILL�DOUBTLESS�USE�A� LOT�
(RADIENT�FILLS�ARE�WELL�SUPPORTED�

ONE�OF�#RILLIANCEjS�STRONG�SUITS� IN�FACT
� �SEE�THE� PANEL� ABOVE�FOR�DETAILS�

5HE�PALETTE� IN� BOTH�#RILLIANCE�AND�
5RUE#RILLIANCE� IS�CONTROLLED�VIA�A�
COLOUR�CUBE�� *F�YOU�VE�NEVER�USED� A�
COLOUR�CUBE�BEFORE�YOU�MIGHT�HAVE�
TROUBLE�WRAPPING�YOUR�BRAIN� AROUND� IT�
BECAUSE� IT�WORKS� IN�THREE�
DIMENSIONS�� #UT�OF�ALL�THE�COLOUR�
CUBES� *jVE�SEEN� THIS�ONE� IS�THE�
EASIEST�TO�UNDERSTAND�AND�USE�� *F�THE�
CUBE�GIVES�YOU�A�HEADACHE�THERE� IS�
THE�TRADITIONAL�SLIDER�SYSTEM�FOR�3(#�
$.:�AND�)47��5HE�4ATURATION�AND�
7ALUE�COMPONENTS�ON�THE�)47�SCALE�
RUN�FROM�A�MORE�SENSIBLE�������
INSTEAD�OF�THE�������SCALE�THAT�
MOST�OTHER�SOFTWARE�USES�

5HE�USUAL�DRAWING�TOOLS� ARE�
PROVIDED�FOR�FREEHAND� LINES�
RECTANGLES�AND�ELLIPSES��5WO�TYPES�OF�
CURVES�ARE�SUPPORTED� THE�TRADITIONAL�
SINGLE�CURVATURE�AROUND�THE�MID�POINT�
OF�A�CURVE�AND�THE�MORE�COMPLEX�
AND�MORE� USEFUL� CURVES�THAT�HAVE�
START�AND�END�ANCHOR�POINTS�AND�A�
CURVATURE�AROUND�TWO�USER�SPECIFIED�
CONTROL� POINTS�� #EZIER�CURVES� IN� OTHER�
WORDS��$ONSIDERING�THAT�%IGITAL�
$REATIONS�HAVE�TAKEN�THE�TROUBLE�TO�
IMPLEMENT�#EZIER�CURVES� IT�IS�A�
PUZZLE�WHY�THEY�DIDNjT �EXTEND�THE�
FACILITY�TO� LINES�AND�SHAPES��5HE�
ABILITY�TO�ALTER�THE�SHAPE�OF�A�POLYGON�
BY�DRAGGING�CORNER�POINTS� IS�
EXTREMELY�USEFUL��5AKING�THIS�A�STEP�
FURTHER� THE� ABILITY�TO�ALTER�THE�SHAPE

OF�A�BRUSH� BY�DRAGGING�CORNER�POINTS�
IS�A�VERY�QUICK�AND� INTUITIVE�WAY�OF�
ADJUSTING�PERSPECTIVE��"M� *� BEING�TOO�
HARD�ON�#RILLIANCE�IF�*� SAY�THAT�A�TRULY�
PROFESSIONAL� PAINTING�PROGRAM�SHOULD�
CONTAIN�THESE�FEATURES �4URE�YOU�
CAN�ACHIEVE�PERSPECTIVE�VIA�
#RILLIANCEjS� INTERACTIVE�TWEENING

FACILITY� BUT�THIS� IS�A�CUMBERSOME�
AND� INEXACT�METHOD� IN�COMPARISON�

5HE�"IRBRUSH�TOOL� HAS�THREE�
MODES�� 'INE�SPRAY� IS�THE�TRADITIONAL�
METHOD�THAT�SPRAYS�SINGLE� PIXELS�WITH�
SPECIFIED� FLOW�AND�FOCUS� RATES��
4PLATTER�USES�THE�ENTIRE�CURRENT
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1ROTECT�YOURSELF� FROM� THE�	ROOKS
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"N�EFFECTIVEIY�UNLIM ITED�PALETTE�IN�5RUE#RILLIANCE�MEANS� THA T�BRUSHES�CAN�
ALWAYS�BE�IMPORTED�AND�USED�IN�THE IR�OWN�COLOURS�� �NO�RE�MAPPING�IS�EVER�
REQUIRED�� 5HEREjS�A�COLOUR�CUBE�AS�WELL�AS�SLIDERS�FOR�PLAYING�W ITH� THE�PALETTE�

	SO�ALL�YOU�VE�DONE� IS�SELECT�TWO�COLOURS
�AND�THEN�
SET�THE�SPREAD�TO�BE�THE�GREATEST�POSSIBLE�
#RILLIANCE�WILL� AUTOMATICALLY�CALCULATE�MORE�THAN
�������COLOURS�THAT�PROGRESS�FROM� RED�TO�VIOLET��
"ND�BEFORE�THE�PURISTS�WRITE� IN�TO�REMIND�ME�THAT�
NO�WAY�ARE�������COLOURS�REQUIRED�TO� PROGRESS�
FROM� RED�TO�VIOLET�THATjS�
NOT�THE� POINT�� *N�THIS�
PARTICULAR�EXAMPLE�
#RILLIANCE�HAS�COUNTED�
ANY�DUPLICATE�COLOURS� IN�
THAT�TOTAL��5HE�POINT�IS�
THAT�SHOULD� A�GRADIENT�
PROGRESSION� REQUIRE�THAT�
MANY�COLOURS�#RILLIANCE�
WILL� DO� IT��4O�SLAP�A�GREEN�
IN�THE�MIDDLE�OF�THAT�
RANGE�AND�THE�GRADIENT�
WILL� PROGRESS�FROM� RED�TO�
GREEN�TO�VIOLET� TRAVERSING�
THE�ENTIRE�SPECTRUM�
	30:(#*7
� IN�ABOUT
�������STEPS�� 0F�COURSE�
YOUR�SCREEN� IS�ONLY�A�
LIMITED�NUMBER�OF�PIXELS�
WIDE�AND�HIGH� SO�
SELECTING�PROGRESSIONS�
THAT�CONTAIN�MORE�STEPS�THAN�YOU�HAVE�PIXELS�WIDE�
OR�HIGH� IN�THE�PICTURE� IS�A�BIT�SILLY�� *N�THIS�EXAMPLE�
SELECTING�A�SPREAD�OF���CREATES� A�30:(#*7

PROGRESSION�OF�����STEPS�WHICH� IS�ENOUGH�TO�
PRODUCE�A�SMOOTH�GRADIENT�OF�SCREEN�WIDTH� 	ISH
�
SO�THAT�EVERY�PIXEL� ACROSS� IS�A�DIFFERENT�COLOUR�

*N� 5RUE#RILLIANCE�YOU�CAN�HAVE�ALL�THESE�
COLOURS�� IN�THE� REGISTER�BASED�#RILLIANCE�YOU�CAN�
HAVE�ONLY������ /OT�TO�WORRY� A�DITHER�SLIDER

ENABLES�YOU�TO�SIMULATE�
SMOOTH�CHANGES�USING�
EITHER�A� RANDOM�OR�
ORDERED� PATTERN�

5HE�SLICKEST�
GRADIENT�FEATURE� IS�THE�
)ARD�&DGE�� #Y�SPECIFYING�
A�DOUBLE�MARKER�YOU�CAN�
GET�THE�GRADIENT�TO�
PROGRESS�SMOOTHLY�FROM�
THE�FIRST�DYNAMIC�COLOUR�
TO�THE�TOP�DYNAMIC�
COLOUR�IN�THE�DOUBLE�
MARKER� AND�THEN�THE�
GRADIENT�WILL� CHANGE�
ABRUPTLY�TO�THE�COLOUR�OF�
THE�BOTTOM�DOUBLE�
MARKER�AND�PROGRESS�
SMOOTHLY�TO�THE�NEXT�
DYNAMIC�COLOUR�

6P�TO�EIGHT
GRADIENT� RANGES�CAN�BE�SET�UP�BUT� ALAS� NONE�CAN�
BE�SAVED� INDIVIDUALLY� ALTHOUGH�THEY�DO�GET�SAVED�
	AND� IMPORTED
�WITH�THE� IMAGE�

4PECIAL�EFFECTS�CAN�BE�CREATED�USING�A�M IXTURE�
O F�DRAWING�MODES�� 5HE�TRANSPARENT�GRADIENT�FILLS �
	ABOVE�THE�SMEAR�HERE
�ARE�DEEPLY�WONDERFUL�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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'EATURES�
t� *NTEGRATED� ���BIT�3AM�CONVENIENTLY�EXPANDABLE�TO��.B�OR��.B�	COMES�WITH

��.B� INSTALLED
��(IVING�A�MAXIMUM�CAPACITY�OF�UP�TO� ���.B�TO�YOUR�"MIGA� �����
t� 0PTION�TO�CONVENIENTLY�INSTALL�ON�'16�WITH�UP�TO���.)Z�AND�0SCILLATOR�TO�

INCREASE�PERFORMANCE�
t� 3EAL�TIME�BATTERY�BACKED�UP�CLOCK� A�MUST�FOR�HARD�DRIVE�USERS�
t� "UTO�CONFIG�WITH�ZERO�WAIT�STATES�
t� .ORE�THAN� TWICE�AS�FAST�AS�THE�GRAPHIC�3".�OF�THE�"MIGA� �����THANKS�TO�THE�

DOUBLE�CLOCK�RATES�AND�SHORTER�ACCESS�CYCLES�
t� �����COMPATIBLE�WITH�ALL�"MIGA������
t� &ASY�INSTALLATION� JUST�PLUG� IN�AND�GO�

)LONQS@MS�
0KD@RD�MNSD��SN�NODQ@SD�SGD�-@SGDL@SHB�#N�0QNBDRRNQ�VHSG�BKNBJ�Q@SDR�

NUDQ���-(Y�XNT�MDDC�@�1T@QSY�	/RBHKK@SNQ
�
4GD�1T@QSY� 	/RBHKK@SNQ
�LTRS�G@UD�SGD�R@LD�BKNBJ�Q@SDR�@R�SGD�

-@SGDL@SHB�#N�0QNBDRRNQ�

*5&.4
"'5�������.B�WITH�CLOCK� NO�0SCILLATOR� NO�'16�1ROCESSOR�
"'������.B�WITH�CLOCK�NO�0SCILLATOR� NO�'16�1ROCESSOR�
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16�
"'������.B�WITH�CLOCK�0SCILLATOR���.)Z�������'16�
"'������.B�WITH�CLOCK�0SCILLATOR���.)Z�������'16�
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16�
"'������.B�WITH�CLOCK� NO�0SCILLATOR� NO�'16�1ROCESSOR�
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16�
"'������.B�WITH�CLOCK�0SCILLATOR���.)Z�������'16�
"'������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16�
"'5������.B�WITH�CLOCK�0SCILLATOR� ��.)Z�������'16
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53"$,#"--4 .&("�.064&015*$"-�.064&
5HIS� SUPERB� ���DPI� 0PTICAL� .OUSE� W ITH � EFFORTLESS� M ICRO�
SWITCH� BUTTONS�� 'AST� SMOOTH� AND� RELIABLE�
1RICE� INCLUDES� 0PTICAL� .OUSE� 1AD� AND�
)OLDER�

_ �� ���

$"45&*/&3����%1 *� .064&

$03%-&44� */'3"� 3&%�.064&

_�� �

"�STYLISH� 1EN� .OUSE�W ITH � QUALITY�CONSTRUCTION� AND�SMOOTH�
FAST�MOVEMENT�� . ICRO�SWITCH� BUTTONS�� *DEAL� FO R�%51� ARTWORK�
ETC�� 1RICE� INCLUDES�0PTICAL� 1AD� _ � � �� �

5HIS����DPI� H IGH� RESOLUTION�0PTO�.ECHANICAL�.OUSE� TOP �
QUA LITY�CONSTRUCTION�W ILL�ENSURE� RAPID�AND�SMOOTH�MOVEMENT��
8 ITH �M ICRO�SWITCH� BUTTONS��"�GOLD �AWARD�W INNER�IN�"MIGA�
'ORMAT�
.OUSE�O N LY ������������������������������������������������������������������������������_�����
.OUSE�W ITH � HARD� MAT�AND� MOUSE� HO LDE R������������������������ _�����

5HIS�THREE�BUTTON � TRACKBALL� IS�AT� ITS�BEST� FU LLY �COMPATIB LE�W ITH �
"M IGA�" TARI� COMPUTERS�� 4UPPORTS�AUTO�FIRE�AND�COMES�W ITH
TW O �YEAR�GUARANTEE�AND� KEY�LOCK�FU N C TIO N ����������������������_�����
5WO�$OLOUR�4HINING�CRYSTAL� B A L L ����������������������������������������� _�����

3EMOTE�CONTROL� MOUSE� LONG�WORKING�DISTANCE�� -ONG� LIFE�
RECHARGEABLE� BATTERY�� ����DPI�� 1RICE�INCLUDES�HARD�.OUSE�.AT�

5)&�/&8��������$0-063�)"/%�4$"//&3�'03�".*("
0NVDQETK�#NKNTQ�HL@FD�0QNBDRRHMF�4NNKR�ENQ�SGD�/EEHBD�NQ�(NLD�%MUHQNMLDMS��

.N�KNMFDQ�@��0QNEDRRHNM@K�4@RJ��SN�RB@M�GHFG�PT@KHSX�HL@FDR�

3NESV@QD�ED@STQDR�
qK�&ASY�TO�LEARN�AND�USE�INTUITIVE�USER�

INTERFACE�
t�3EAL�5IME�SCANNING�DISPLAY�ON�SCREEN�
t� 4UPPORTS��������COLOURS�AND����GREYS�

FOR�"MIGA������AND������WITH�NEW�
"("�CHIP�SETS�

t� 4UPPORTS������COLOURS����GREYS�
DITHERED�COLOUR�AND�BLACK���WHITE�
CAPABILITIES�FOR�ALL�"MIGA�MODELS�

t� *MAGE�SIZE�IS�LIMITED�ONLY�BY�THE�
AMOUNT�OF�3".�AVAILABLE�

t�.EMORY�REQUESTED�DOES�NOT�HAVE�TO�
BE�$HIP�3".�

t� 'ULL�MULTI�TASKING�WITH�ALL�"MIGA�
$OMPUTERS�

qK� *NTELLIGENT�MAXIMUM�SCANNING�LENGTH�
INDICATION�

t� *MPORTS�&XPORTS�*''�FILE�FORMATS�

3XRSDL�QDPTHQDLDMSR�
t�'OR�ALL�"MIGA�MODELS�WITH�A�MONITOR�

OR�COMPATIBLE�57�SET� �� MEGABYTE�OF�
3".�AND�A�FLOPPY�DRIVE�

t�.ORE�MEMORY�AND�HARD�DISK�ARE�
RECOMMENDED�BUT�NOT�REQUIRED�

t�$OMPATIBLE�WITH�"MIGA�8#�����AND�
HIGHER�	8#�����ALSO�SUPPORTED
�

t�"NY�PAINTING� PUBLISHING�AND�0$3�
PROGRAMS�THAT�LOAD� *''�FILES��&XAMPLES����
%ELUXE�1AINT�1ROFESSIONAL�1AGE�1AGE�
4TREAM�4AXON�1UBLISHERS�.GRAPH�
0$3�

13*$&
_���

(@QCV@QD�ED@STQDR�
t�&ASY�INTALLATION�PLUG�IN�AND�GO�IN�JUST�

MINUTES�
t��������COLOURS����MM�	��
�SCANNING�

WIDTH�
t� #UILT�IN�OVER�SPEED�BUZZER�TO�PREVENT�

SCANNING�TOO�FAST�
t�8ITH�4$�	4UPER�$OLOUR
��$(�	$OLOUR�

(REY
�.(�	.ONOCHROME�(REY
�AND�
%�5�	%ITHERED�TEXT
�MODES�SELECTION�
SWITCH�

t� 4ELECTS����������������%1*�BY�RESOLUd
TION�SELECTOR�SWITCH�FOR�4$�AND�$(�
MODES�

t� 4ELECTS�����������������%1*�BY�RESOd
LUTION�SELECTOR�SWITCH�FOR�.(�AND�%�5�
MODES�

t� .ETAL�INTERFACE�BOX�WITH�PRINTER�
THROUGH�PORT�

��'���(E<68F�FH5=86G�GB�6;4A:8�J<G;BHG�ABG<68�
�BB7F�FH5=86G�GB�4I4<?45<?<GL��

+C86<9<64G<BAF�FH5=86G�GB�6;4A:8�J<G;BHG�ABG<68��
�??�,E478@4E>F�46>ABJ?87:87�
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.*(3"1)� 130%6$54
$OLOUR#URST�4CANNER���0$3���������������������������������������������������������� _������
'ULL�0$3�4OFTWARE����������������������������������������������������������������������������� _�����
5OUCH�6P�7ERSION� ����X �������������������������������������������������������������������� _�����
4CANNING�5RAY������������������������������������������������������������������������������������ _�����
5OUCH�6P�6PGRADE���JUNIOR�0$3�������������������������������������������������� _�����
5OUCH�6P�6PGRADE�V���X�AVAILABLE������������������������������������������������ _�����
LUNIOR�0$3���������������������������������������������������������������������������������������� _�����
6PGRADE�JUNIOR�TO�FULL�0$3��������������������������������������������������������������_�����
4CANNING�5RAY������������������������������������������������������������������������������������ _�����

��+(!,���((��*�&��+
�/��'���*�

1'-�.�*1�$!,,$��� '!��
"T�(ASTEINER�WE�WILL�ONLY�OFFER�ANY�PRODUCT�WHEN�WE�ARE�CONVINCED�
THAT�WE�CAN�SELL� IT�AT�THE�BEST�PRICE�W ITH�THE�RIGHT�LEVEL�OF�SUPPORT�� *T�S�

AN�APPROACH�THAT�OUR�CUSTOMERS�APPRECIATE��FOR�WE�ARE�NOW�CELEBRATING�
��YEARS�IN�THE�BUSINESS��4O�AS�YOU� LOOK�THROUGH�ALL�THE� LISTS�OF�ITEMS�
YOU�LL�DISCOVER�JUST�HOW�LITTLE�CHOICE�YOU�HAVE�YOU�MUST�CALL�NOW�

	 � K� M� N� 000 *

"$$&4403*&4
"NIMAL�JUNGLE�%ESIGN�4OFT�.OUSE�.AT���������������������������������������������_����
)ARD�4OFT�.OUSE�.ATS������������������������������������������������������������������������_����
"UTO�.OUSE�JOYSTICK�4WITCH�������������������������������������������������������������_�����
"UTO�,ICKSTART�4WITCH�FOR�"�����������������������������������������������������_������
&XPANSION�"DAPTOR�FOR������������������ ��������������������������������������������� _�����

' )' ! - %-
7*356"-�.&.03:�'03�
".*("�"11-*$"5*0/4

.OST� RECENT� POWERFUL� APPLICATIONS� FOR� THE� "MIGA�
	EG� FOR� GRAPHICS� MUSIC� ANIMATION� RAYTRACING�
%�5�1
�REQUIRE�MORE�MAIN�MEMORY�THAN� IS�AVAILABLE�
OR� POSSIBLE� TO� INTEGRATE�� (IGA.EM� IS� A� PROGRAM�
WHICH� SIMULATES� UP� TO� �� (IGA#YTE�MEMORY� WHICH�
SWAPS� ONTO� ANY� MASS� STORAGE� SYSTEM� 	I�E�� HARD�
DISK
�� *NTELLIGENT�MANAGEMENT�ACCOMPLISHES� SIMULd
TANEOUS� USE� OF� SEVERAL� PROGRAMS� IN� A� MULTITASKING�
MODE�

3XRSDL�QDPTHQDLDMSR�`
� � (IGA.EM�WORKS�WITH� ALL�".*("��3��COMPUTERS�

W ITH� ..6� 	.EMORY� .ANAGEMENT� 6NIT
�� I�E��
"MIGA�S� W ITH� ������ OR� ������ ACCELERATOR� AND�
..6�

t�/O�RESTRICTION�ON� TYPE�OF�)%�CONTROLLER�AND�HARD�
DISK�� n

� �(IGA.EM� IS� COMPATIBLE� WITH� ,ICKSTART� ��������
AND���X�

MMMMM
13*$&�_�� �� �

"650�.064&�+0:45*$,�48*5$)
"UTOMATIC�4WITCHER�BETWEEN�TWO�INPUT�DEVICES�W ITH�A�CLICK�OF�
A�BUTTON� EG��MOUSE�MOUSE�MOUSE�JOYSTICK�JOYSTICK�JOYSTICK

.0/*5034

)"3%�%3*7&4

&XTERNAL� *%&�)%%�FOR�"MIGA�"����"����
*NTERNAL� *%&�)%%�FOR�"MIGA�" L�����"����
.EMORY�CONVENIENTLY�EXPANDABLE�TO���� ����.B�BY�USING
�.�X���;IPS�
�����COMPATIBLE
&ASY�INSTALLATION�JUST�PLUG� IN�AND�GO�
"UTO�BOOT�"UTO�CONFIG�AND�ZERO�WAIT�STATES�

$ONTROLLER�FOR�"����"�����"�����"����������������������_�����
$ONTROLLER�����.B�)ARD�%RIVE������������������������������������_������
$ONTROLLER�����.B�)ARD�%RIVE������������������������������������_������
$ONTROLLER�����.B�)ARD�%RIVE������������������������������������_������
$ONTROLLER������.B�)ARD�%RIVE����������������������������������_������
$ONTROLLER������.B�)ARD�%RIVE����������������������������������_������

(!2$�$2)6%3�&/2�!����!����
��.B���*%&�$ABLE�������������������������������������������������������� _������
��.B���*%&�$ABLE�������������������������������������������������������� _������
��.B���*%&�$ABLE�������������������������������������������������������� _������
���.B��� *%&�$ABLE������������������������������������������������������_������
'ITTING�FOR�"����OR�"��������������������������������������������������_�����

1HILIPS�$.�����.,**�����������������������������������������������������_������
$OMMODORE������.ULTISYNC�. ONITOR������������������������_������
$OMMODORE������.ULTISYNC�. ON ITO R����������������������� _������

$0.165&34
"MIGA�"����������������������������������������������������������������������� _������
"MIGA�"����WITH���.B�)ARD�%ISK������������������������������ _������
"MIGA�" L���������������������������������������������������������������������� _������
"MIGA�"�����WITH���.B�)ARD�%ISK���������������������������� _������
"MIGA�"�����WITH� ���.B�)ARD�%ISK��������������������������_������
"MIGA�"�����WITH����.B�)ARD�%ISK��������������������������_������
"MIGA������������.B�)ARD�%ISK������������������������������� _������
"MIGA�������������.B�)ARD�%ISK���������������������������_�������
"MIGA�������������.B�)ARD�%ISK�����4PECIAL�1RICE�_��������
"MIGA�������������.B�)ARD� %ISK�����4PECIAL�1RICE�_�������

��� �(3&:4$"-&�4$"//&34
8ITH� LATEST�5OUCH�UP�.ERGE�IT�COMPATIBLE�WITH�ALL�"MIGA�S
INCLUDING�THE�" L�������"������������������������������������������_������
8ITH�4CAN� ��4AVE�.ERGE�IT���������������������������������������������_�����
8ITH� LATEST�5OUCH�UP�.ERGE�IT�AND�+UNIOR�0$3���������_������
8ITH�4CAN�4T�4AVE�.ERGE�IT�AND�+UNIOR�0$3�������������� _������

.*4$&--"/&064
��.B�3".�WITH�$LOCK�"�����������������������������������������������_�����
��.B�3".�WITHOUT�$LOCK�"����������������������������������������� _�����
���K�3".�WITH�$LOCK�"�����������������������������������������������_�����
��.B�3".�FOR�"����������������������������������������������������������� _�����
,ICKSTART�4WITCH���������������������������������������������������������������� _�����
#OOTSELECTOR�4WITCH��������������������������������������������������������������10"
1OWER�4UPPLY�FOR�"�������������������������������������������������������_�����

�����&XTERNAL�%RIVE���������������������������������������������������������� _�����
�.B�4IMMS��������������������������������������������������������������������� _�����
���.B�3".�FOR�"�����"����������������������������������������� _������
1OWER�4CANNER�����������������������������������������������������������������_�����
(ASTEINER�4CANNER����������������������������������������������������������� _�����
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5HE�AIRBRUSH�TOO L�HAS�4PLATTER�AND�4HAPE�MODES�AS�WELL�AS�'INE�4PRAY�A LL�FLOW �
AND�FOCUS�CONTROLLABLE�� :OUR�G RA FITTI�COULD�BE�BE TTE R�THAN�THE�REAL�THING�

?KJPEJQA@�BNKI�L=CA���

BRUSH�AS�THE� kDROPLETSl�TO�SPRAY�
8ITH�THE�4HAPE�MODE�THE�PORTION�OF�
THE�CURRENT�BRUSH�THAT�DOES�NOT�
CONSIST�OF�THE�CURRENT�BACKGROUND�
COLOUR�IS� USED�AS�A�MASK�THROUGH�
WHICH� PAINT� IS�SPRAYED� SO�EVERY�
COLOUR�EXCEPT�THE�BACKGROUND�COLOUR�
IS� PROTECTED�FROM�BEING�OVER�PAINTED�

'ILL�WORKS�WITH�THE�CURRENT�COLOUR�
OR�BRUSH� AND�THE�MANNER�IN�WHICH�
THE�FILL� IS�APPLIED� IS�DETERMINED�BY�
THE�SETTINGS� IN�THE�%RAW�.ODE�PANEL��
'OR�FILLING�WITH� BRUSHES� AS�WELL� AS�A�
STRAIGHT�REPLACE�THERE�ARE�STRETCH�
PATTERN�SHAPE�AND�PERSPECTIVE�
OPTIONS��$OLOUR�FILLS�CAN�USE�MOST�OF�
THE�DRAWING�MODES�WEjVE�MENTIONED�
INCLUDING�GRADIENTS� AND�DITHERS�

5EXT� IS�SUPPORTED� OF�COURSE��
BITMAP�$(�FONTS�AND�COLORFONTS�CAN�
BE�USED��5HE�TEXT�TO� BE�PASTED� IS�
TYPED� INTO�A�GADGET��8HEN�YOU�HIT�THE�
�3ETURN�� KEY� IT�BECOMES�A�BRUSH�
AND�YOU� PASTE� IT�DOWN�WHEREVER�YOU�
WANT�USING�ANY�OF�THE�DRAWING�MODES�
AVAILABLE�FOR�BRUSHES� INCLUDING�THE�
ALL�IMPORTANT�ANTI�ALIAS��"�PREVIEW�OF�
THE�TEXT� IS� PROVIDED� IN�THE�FONT�AND�
SIZE�SPECIFIED� BUT�BECAUSE� IT�IS�
ALWAYS�PREVIEWED�ON�A�BLACK�
BACKGROUND�YOU�WONjT �BE�ABLE�TO�SEE�
IT�IF�YOU�HAVE�BLACK� OR�ANY�VERY�DARK�
COLOUR� SELECTED�AS�THE�CURRENT�
COLOUR�� 	8HOOPS�
�1LAIN�BOLD� ITALIC�
AND� UNDERLINED�STYLES�CAN�BE�
SELECTED�FOR�ANY�FONT��5HE�SPECIAL�
KERNING�CHARACTER�IN�THE�FONTS�
CREATED� AND�MARKETED�BY�,ARA�
$OMPUTER�(RAPHICS� IS�SUPPORTED�

#&55&3�5)"/�%1"*/5 
5HEREjS�STACKS�MORE�FEATURES� *jVE�
NOT�GOT�SPACE�TO�DESCRIBE� BUT� *jVE�
COVERED�MOST�OF�THE� IMPORTANT�ONES�
*� THINK�YOUj LL� AGREE�THAT�#RILLIANCE�
SHINES�MUCH�MORE�BRIGHTLY�IN�THE�
PAINTING�ARENA�THAN� IN�ANIMATION�� #UT

IS� IT�WORTH�MORE�THAN�TWICE�THE�PRICE�
OF�%1AINT 

:ES� *� BELIEVE� IT�IS�� *TS�GREATER�
SPEED�AND�THE� ���BIT�COLOUR�FIDELITY�OF�
5RUE#RILLIANCE�ALONE�ARE�WORTH�THE�
EXTRA�MONEY�EVEN�TAKING�INTO�
ACCOUNT�THE�ABSENCE�OF�THE�TRULY�
PROFESSIONAL� FEATURES�THAT�#RILLIANCE�
AND� 5RUE#RILLIANCE�LACK�

5HE�BIG�QUESTION� IS�� IS� IT�BETTER�
THAN�%ELUXE�1AINT �8ELL� OF�COURSE� IT�
IS�� *TjS�MILES�AND�MILES�BETTER��$HALK�
AND�CHEESE�� /O�DISRESPECT�TO�
&LECTRONIC�"RTS�� �%1AINT�HAS�HAD�A�
GOOD� INNINGS� AND�HAS�SERVED�
$OMMODORE�AND�THE�"MIGA�
COMMUNITY�WELL�� �BUT�#RILLIANCE�IS� IN�
A�DIFFERENT�CLASS�� *F�&"�WANT�TO� KEEP�
WINNING�AWARDS�FOR�%ELUXE�1AINT� A�
COMPLETE�RE�THINK�AND� RE�WRITE�WILL� BE�
REQUIRED�� �NO�SELF�RESPECTING�PANEL�OF

JUDGES�WOULD�GIVE�THE�TIP�TO�%ELUXE�
1AINT�OVER�#RILLIANCE� EVEN�TAKING�
PRICE� INTO�CONSIDERATION�

#UT� IS�#RILLIANCE�TRULY�
PROFESSIONAL � *� CAN�T�HONESTLY�SAY�
THAT� IT� IS��5OO�MANY�OF�THE� POWERFUL�
FEATURES�THAT�PROFESSIONALS�WOULD�
REQUIRE�ARE�MISSING�� �INCLUDING�
MACROS� BY�THE�WAY�WHICH� IS�
STAGGERING�CONSIDERING�HOW�EASY� IT� IS�
NOWADAYS�TO�PROVIDE�"MIGA�PROGRAMS�
WITH� AN�"3EXX�PORT�� *� ALMOST�WEPT�
WHEN� *� DISCOVERED�THAT�IN�
MAGNIFICATION�MODE�YOU�CAN�ONLY�CUT�
OUT�BRUSHES�FROM�THE�AREA�THAT�IS�
DISPLAYED�WITHIN�THE�MAGNIFICATION�
WINDOW��"ND�THE� LACK�OF�CONVOLUTIONS�
MEANS�THAT�WORK�WITH�PHOTO�REALISTIC�
	SCANNED�DIGITISED
� IMAGES�� �WHICH�
IS�SURELY�A�MAJOR�USE�5RUE#RILLIANCE�
COULD�BE�PUT�TO�� � IS� LIMITED�TO�OVERd
PAINTING�WITH�A�FEW�BASIC�
IMAGE�PROCESSING�TOOLS� LIKE�%ARKEN�
AND�-IGHTEN��:OU�MAY�ARGUE�THAT�
#RILLIANCE� IS� A�PAINTING�PROGRAM� NOT�
AN� IMAGE�PROCESSOR� AND� *�WOULD�
ARGUE�THAT�ANY�PROFESSIONAL�TRUE��
COLOUR�PAINTING�SOFTWARE�MUST�BY�
NECESSITY�CONTAIN�A�FULL� ARRAY�OF�
IMAGE�PROCESSING�FEATURES�

'OR�WORKING�WITH� PHOTO�REALISTIC�
IMAGES�THE� LIKES�OF�*MAGEMASTER�AND�
*MAGE'9�DESPITE�THEIR�LIMITED�
PAINTING�TOOLS� ARE�MUCH�MORE�
PROFESSIONAL� PROGRAMS�AND�COST�
ABOUT�THE�SAME�AS�#RILLIANCE�� 'OR�
PROFESSIONAL� PAINTING�IN� �����MILLION�
COLOURS� IT�IS�HARD�TO�BEAT�57�1AINT�
COUPLED�WITH�GRAPHICS�TABLET�AND�
DISPLAY�BOARD� A�COMBINATION�THAT�
COSTS�ABOUT�_�����UPWARDS� 	AND�
REQUIRES�A�;ORRO�SLOT�OF�COURSE
��
#RILLIANCE�DOESNjT�QUITE� REACH�THE�
PROFESSIONAL� STANDARDS�SET�BY�THE�
AFOREMENTIONED�SOFTWARE� BUT�THEN�
DOES� IT�REALLY�NEED�TO � *� CONCEDE�THAT�
MOST�"MIGA�USERS�MAY�NOT�REQUIRE�
THIS� POWER� SO�THEY�WONjT�MISS�WHAT

THEY�DONjT�NEED�� q
"ND�#RILLIANCE�HAS�ONE�ASSET�THAT�

IS�ARGUABLY�THE�MOST� IMPORTANT�
FEATURE�ANY�PIECE�OF�SOFTWARE�CAN�
CONTAIN�� *T� IS�SOLID�AS�A� ROCK��"FTER�
DAYS�OF�CONTINUAL� USE� IT�SUDDENLY�
DAWNED�ON�ME�THAT� *� HAD�NOT�CRASHED�
ONCE�AND�HAD�NOT�COME�ACROSS�A�
SINGLE�FLAW� IN�ANY�PART�OF�THE�
PROGRAM�� /EVER�HAVE� *� KNOWN�A�FIRST�
VERSION� OF�ANY�PROGRAM�STAND�UP� LIKE�
THIS�OR�BE�SO�PERFECTLY�POLISHED�� *�
TRIED�MY�BEST�TO� KNOCK� IT�OVER� BUT�
#RILLIANCE�HANDLED�EVERYTHING� *� COULD�
THROW�AT�IT��5HIS� IS�TRULY�A� REMARKABLE�
ACHIEVEMENT�BY�%IGITAL�$REATIONS�AND�
IT�AUGURS�WELL� FOR�FUTURE�VERSIONS� R �L L
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'EATURES
I I I I I I I I $ $
%OES�A LMOST�EVERYTHING��+:BGM���"��
CAN�DO� AND�MORE� AND� IT�DOES� IT�MORE�
QUICKLY�� #UT� IT� LACKS�SOME�FEATURES�THAT�
TRULY�PROFESSIONAL� ���BIT�PAINTING�
SOFTWARE�SHOULD� HAVE�

%OCUMENTATION
I I I I I $ $ $ $ $
%ISAPPOINTING�� �LESS�THAN� HALF�THE�SIZE�
OF�THE��+:BGM���"��MANUAL� AND�NO�
COLOUR�A T�ALL� EVEN�WHEN� IT�WOULD�HAVE�
HELPED� AN� EXPLANATION�� /O�"MIGA(UIDE�
ON�LINE� HELP�

&ASE�OF�6SE
I I I I I I I I $ $
5HE� INTUITIVE� USER� INTERFACE�MAKES�UP�
FOR�THE�MEDIOCRE�MANUAL� ALTHOUGH�
MANY�OF�THE� PANELS� ARE�VERY�CLUTTERED�
AND� HENCE� APPEAR�CONFUSING�UNTIL� YOU�
ARE�USED�TO �THEM�

4PEED_ _ _ _ _ _ _ _ _N
&XCEPT�FOR�A�VERY�FEW�FUNCTIONS� MOST�
NOTABLY�ANTI�ALIASING�AND� LOADING�
PICTURES� AND� ANIMS� INTO� /KN>�KBEEB:G<>��
BOTH� PAINTING�PROGRAMS�OUTPERFORM� THE�
COMPETITION�BY�MILES�

7ALUE�FOR�.ONEY
I I I I I I I $ $ $
�KBEEB:G<>�L�COMPARATIVELY�HIGH� PRICE� AND�
LACK�OF�PROFESSIONAL� IMAGE�PROCESSING�
FEATURES�TAKE�O FF�SOME�O F�THE�SHINE�

0VERALL� RA TING �
I I I I I I I $ $ $
*� BET�YOU�WERE�EXPECTING���OR����� (O�
ELSEWHERE� IF�YOU�WANT�A� KNEE�JERK�
REACTION�� #UT� I T jS�EARLY�DAYS�YET�� �THE�
NEXT�VERSION� COULD�BE�A� KILLER�

8HEN�YOU�ARE�PAINTING� THE�0PACITY�SLIDER�CONTROLS�HOW�MUCH�O F�THE�IMAGE�
UNDERNEATH�� �WHATEVER�THE�BACKGROUND�MAY�BE�� �W ILL�SHOW�THROUGH�WHEN�THE�
5RANSPARENT�TOO L�IS�ACTIVATED��1ERFECT�FOR�USES�SUCH�AS�CAPTION�PANELS�
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$ANON�PRINTERS������� ������ ��� ��
$ANON�4TUDIO��������������� ������ ������� ��
$%�30.S����������������������������� ������
$HIP�3".���������������������������� ������� ��
$ITIZEN�PRINTERS������������������� ������
$ODE�$LINIC�������������������������� ������� ��
$OMPILER������������������������������� ������� ��
$OMPUGRAPHIC�FONTS����������� ������� ��
%ELUXE�1AINT�������������������� ��� ��
%*$&������������������������������������ ������
'AULTY�DISKS������������������������� ������� ��
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)ARD�DRIVES�������������������������� ���� ��
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.ONITORS��������������������������� �����
0PERATING�SYSTEM��������������� ������� ��
1ARALLEL�PORT������������������������� ������� ��
1OWER�SUPPLY���������������������� ������

���� ��
3".�EXPANSIONS��������� ��� ��
3OCGEN�������������������������������� ������� ��
4ERIAL�CONNECTIONS������������ ������� ��
4PACE�*NVADERS������������������ ������� ��
4TAR�PRINTERS���������������������� ������� ��
4TARTUP�SEQUENCE�������������� ������� ��
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2UESTIONS�
THAT�RAISE�
BASIC�
PROBLEMS�
OR�DEAL�

WITH� ELEMENTARY�ISSUES�
FEATURE�THIS� ICON�

5HIS� ICONjS�
FOR�GENERAL�
"MIGA��
RELATED�
QUERIES�OR�

QUESTIONS�THAT�DONjT�FALL�
UNDER�OTHER�HEADINGS�

5HIS� IS�THE�
ICON�YOU�LL�
FIND� NEXT�
TO�QUERIES�
RELATED�TO�

THE�WHOLE�AREA�OF�
DESKTOP�PUBLISHING�

2UESTIONS�
ABOUT�
MONITORS�
INCLUDING�
TELEVISION�

DISPLAY�PROBLEMS�WILL�
FEATURE�THIS� ICON�

5HIS� ICONjS�
FOR�QUERIES�
RELATING�TO�
GENERAL�
HARDWARE�

EXCLUDING�KIT�COVERED�BY�
OTHER�HEADINGS�

5HIS� ICON�
INDICATES�A�
QUESTION�
ASKING�FOR�
BUYING�

ADVICE� IN� ANY�AREA�
HARDWARE�OR�SOFTWARE�

.0)*50#4�* )"3%8"3&�

*F�A�QUERY�
CONCERNS�
PRINTERS�
PRINTER�
DRIVERS�AND�

HARDCOPY�PROBLEMS�THIS�
IS�THE� ICON�YOU�LL� FIND�

2UESTIONS�
ABOUT�
CODING�	NO�
MATTER�
WHICH

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

5HIS�ONEjS�
FOR�QUERIES�
ABOUT�
USING�YOUR�
"MIGA�WITH�

VIDEO�HARDWARE�SUCH�AS�
GENLOCKS�OR�DIGITISERS�

5HIS� ICON�
IS�FOR�
QUESTIONS�
ABOUT�
.*%*

SAMPLING� SYNTHESIZERS�
AND�MUSIC�SOFTWARE�

2UERIES�
ABOUT�
SPECIFIC�
SOFTWARE�
PACKAGES�

OR�PROGRAMS�HAVE�THIS�
ICON�NEXT�TO�THEM�

*F�YOUR�
QUESTION�
RELATES�TO�
COMMS�
INCLUDING�

MODEM�PROBLEMS� THIS�
IS�THE� ICON�WEjLL� USE�

M I
D
1R4.#T

40'58"3&� \

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



737%23H�

ELLO�AND�WELCOME�TO�OUR�
MAGAZINE�WITHIN�A�
MAGAZINE�� �THE�PLACE�
WHERE�WE�ENDEAVOUR�TO �

SOLVE�ALL�OF�YOUR�"MIGA�RELATED�
PROBLEMS��8EjLL�DEAL�W ITH�ANY�SORT�
OF�PROBLEM� NO�MATTER�HOW�TRIVIAL�OR�
COMPLEX�NO�MATTER�WHAT�ASPECT�OF�
THE�"MIGA�IT �INVOLVES��8E�DEVOTE�
MORE�SPACE�THAN�ANY�OTHER�
MAGAZINE�TO �THIS�SERVICE�AND�WE�
USE�ICONS�AND�JARGON�BUSTING�BOXES�
EXTENSIVELY�TO�MAKE�SURE�YOU�CAN�
FIND�YOUR�WAY�AROUND�THE�PAGES�AS�
EASILY�AS�POSSIBLE��8E�ALSO�TRY�TO �
PUT�THE�PROBLEMS�IN�AS�WIDE�A�
CONTEXT�AS�POSSIBLE�SO�THAT�THEIR�
SOLUTIONS�W ILL�BENEFIT�NOT�JUST�THE�
PERSON�WHO�HAS�WRITTEN�IN�BUT�ALL�
OF�YOU�W ITH�RELATED�PROBLEMS�

8E�DRAW�ON�THE�SERVICES�OF�A�
TALENTED�TEAM�OF�"MIGA�ENTHUSIASTS

% ' $ � ! � " �

(US�$HANDLER�IS�THE�MAN�WHO�
COORDINATES�THE�BIGGEST�PROBLEMd
SOLVING�SECTION�IN�ANY�"MIGA�MAG
ALL�OF�WHOM�ARE�WIDELY�REGARDED�AS�
EXPERTS� IN�THEIR�FIELDS��.ARK�4MIDDY�
IS�OUR�"MIGA%04�EXPERT��+EFF�8ALKER

IS�OUR�%51� FONTS�AND�PRINTER�
CORRESPONDENT��5HEN�THEREjS�(ARY�
8HITELEY�AN�EXPERT�ON�VIDEO�
APPLICATIONS�AND�GRAPHICS��+ASON�
)OLBORN�HAS�MASTERED�THE�
INTRICACIES�OF�".04�AND�WITH�HIS�
ADVICE�YOU�LL�BE�ABLE�TO�DO� LIKEWISE��
+ASON�ALSO�HAS�AN�ENCYCLOPEDIC�
KNOWLEDGE�OF�WHATjS�AVAILABLE� IN�THE�
1%�WORLD�� *F�YOU�HAVE�A�QUERY�ABOUT�
COMMS�THEN�WEjLL�SET�RECENT�STAR�OF�
THE�SMALL� SCREEN�%AVE�8INDER�ON�
THE�CASE��5OBY�4IMPSON� IS�OUR�
EXPERT�CODE�CLINICIAN�� *F�YOUjRE�
EXPERIENCING�PROBLEMS�WITH� ANYTHING�
FROM�$�TO�ASSEMBLER�TRY�TAXING�HIS�
LITTLE�GREY�CELLS� INSTEAD��:OU�LL�FIND�
HIS�SPECIAL�$ODE�$LINIC�SECTION�� � IN�
WHICH�HE� REMOVES�THE�BUGS�FROM�
YOUR�PROGRAMS�� �ON�PAGE�����8ILF�
3EES� IS�A�MAN�WITH�AN�EDUCATION�� �
WELL� AN�EXPERT�ON�EDUCATIONAL

SOFTWARE� AT�LEAST�� )EjS�ALSO�GOT�A�
JOLLY�USEFUL� ALL�ROUND�KNOWLEDGE�OF�
"MIGA�HARDWARE�AND�SOFTWARE�� -AST�
BUT�BY�NO�MEANS� LEAST�IS�+OLYON�
3ALPH�� �HE�ALSO�KNOWS� LOTS�ABOUT�
HARDWARE� AND�SPECIALISES� IN�HARD�
DRIVES�AND�$%�30.�SYSTEMS�

4O�THATjS�OUR�BATCH�OF�BOFFINS�� �
THE� REST�IS�UP�TO�YOU�� ,EEP�THOSE�
PROBLEMS� ROLLING�IN�� *F�YOUjVE�GOT�ANY�
TIPS�OR�HINTS�TO�SHARE�THEN�SEND�
THEM�TO�US�AND�YOU�COULD�SOON�BE�A�
TENNER�RICHER��1LEASE�MARK�THE�
ENVELOPE� �5IPS��

1LEASE�DONjT �INCLUDE�AN�4"&�
WITH�YOUR�QUESTIONS�� �WE�SIMPLY�
RECEIVE�TOO�MUCH�MAIL�TO�BE�ABLE�TO�
OFFER�A�PERSONAL� REPLY�SERVICE�

1 B �

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

SO�THAT�WE�HAVE�THE�BEST�CHANCE�OF�HELPING�YOU�
4END�YOUR�FORM�AND�QUESTION�TO��"MIGA�"NSWERS�"MIGA�4HOPPER� ���

.ONMOUTH�4TREET� #ATH�"VON�#"���#8��4ORRY� BUT�WE�CANNOT�REPLY�
PERSONALLY�TO�ANY�QUESTIONS�� �EVEN� IF�YOU� INCLUDE�AN�4"&�

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

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

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

/AME�� @

"DDRESS�

/OW�USE�TH IS�SPACE�TO�DESCRIBE�YOUR�PROBLEM� INCLUDING�AS�MUCH� RELEVANT�
INFORMATION�AS�POSSIBLE��1LEASE�CONTINUE�ON�A�SEPARATE�SHEET�IF�NECESSARY�

:OUR�MACHINE�� @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
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*�AM�A�COMPLETE�
BEGINNER�� *� HAVE�AN�
"MIGA�����WITH�
,ICKSTART���AND�
8ORKBENCH���� *jVE�HAD�

IT �ONE�MONTH�� *�HAVE�NO�HARD�DISK�
AND�JUST�THE�ONE�	INTERNAL
�DISK�
DRIVE��)OW�CAN� *�GET�MY�$ANON�#+��
L0EX�TO�WORK�WITH�%1AINT�� �*�HAVE�
TRIED� INSTALLING�A�PRINTER�DRIVER� BUT�
ALL� *�GET�IS� k %ISK�	%1AINT��
� 'ULLl�
MESSAGE�� *�HAVE�TRIED�USING�OTHER�
PRINTERS� LIKE�AN�&PSON�BUT�TO�NO�
AVAIL�
,�4POONER
$LACTON
&SSEX

*� HOPE�YOU�VE�MADE�A�MISTAKE�ABOUT�
WHICH�VERSION�OF�8ORKBENCH�YOU�ARE�
USING��:OU�SHOULD�BE�USING�
8ORKBENCH������ �����OR������
8ORKBENCH���WAS�DESIGNED�FOR�USE�
WITH�THE� k"("��"MIGAS�� �THE������
AND������� �AND�SHOULD� NOT�BE�USED�
WITH�ANY�OTHER�"MIGA��$HECK�AGAIN��
5HE�VERSION� NUMBER�WILL� BE�CLEARLY

PRINTED�ON�THE� LABEL� OF�YOUR�ORIGINAL�
8ORKBENCH�DISK�� &VEN�SO� SELECT�THE�
"BOUT� ITEM�FROM�THE�8ORKBENCH
MENU�� *T�SHOULD�SAY�,ICKSTART�VERSION
���X�AND�8ORKBENCH�VERSION� ���X�
WHERE� kXl�MEANS�ANY�NUMBER��5HE�
k��l� IS�THE� IMPORTANT�BIT�� �,ICKSTART
��AND�8ORKBENCH���WILL� BE�VERSION
���X�� *F�YOU�ARE�USING�8ORKBENCH���
CONTACT�YOUR�DEALER�AND�ASK�FOR�THE�
CORRECT�8ORKBENCH���DISKS�

$HAPTER���OF�THE�8ORKBENCH�
MANUAL�DEALS�WITH� PRINTERS�AND�
PRINTER�DRIVERS��5HERE�ARE�STEP�BY�STEP�
INSTRUCTIONS�ON� INSTALLING�A�DRIVER�
UNDER�THE�1RINTER�%RIVERS�HEADING�
:OU�MUST�COPY�THE�DRIVER�FROM�THE�
%EVS�1RINTERS�DRAWER�ON�THE�&XTRAS�
DISK�INTO�THE�%EVS�1RINTERS�DRAWER�ON�
YOUR�8ORKBENCH�DISK��5HE�TERM�
k%EVS�1RINTERSl�MEANS� IN�THE�
DRAWER�CALLED�1RINTERS�THAT� IS� IN�THE�
DRAWER�CALLED�%EVS�� 	*F�YOU�ARE�USING�
8ORKBENCH�����THE�1RINTERS�DRAWER�
WILL� BE� IN�THE�4TORAGE�DRAWER�ON�THE�
&XTRAS�DISK
�� *F�YOU�CANjT �SEE�THE�
%EVS�DRAWER�CLICK�ONCE�ANYWHERE� IN�
THE�DISK�WINDOW�AND�SELECT�THE

8ORKBENCH�8INDOW�4HOW�"LL�'ILES
MENU� ITEM�� �THAT�MEANS�THE�"LL�'ILES�
ITEM�FROM�THE�4HOW�SUB�MENU� IN�THE�
8INDOWS�MENU�ON�THE�8ORKBENCH�
TITLE�BAR�

8ORKBENCH�����COMES�WITH�A�
PROPER�#+����DRIVER� BUT������AND�
�����DO�NOT� SO�YOU� SHOULD� INSTALL�
THE�&PSON2�DRIVER�AND�ENSURE�THAT�
THE�#+�L0EX�DIP�SWITCHES�HAVE�BEEN�
SET�SO�THAT�THE�PRINTER�IN� IS�&PSON�
MODE�� 	5HE�MANUAL�WILL�GIVE�YOU�
DETAILS�OF�THIS�


"FTER�COPYING�THE� PRINTER�DRIVER�ON�
TO�THE�8ORKBENCH�DISK�YOU�MUST�THEN�
RUN�THE�1REFS�1RINTER�PROGRAM�AND

SELECT�AND�SAVE�THE�&PSON2�DRIVER�AS�
YOUR�PREFERENCE�

/OW�TO�USE�THIS�DRIVER�WITH�
%1AINT� OR�ANY�PROGRAM�COME�TO�THAT�
YOU�MUST�ALWAYS�BOOT�WITH�THE�
8ORKBENCH�DISK� NOT�WITH�THE�%1AINT�
DISK� THEN� REMOVE�THE�8ORKBENCH�
DISK� INSERT�THE�%1AINT�DISK� OPEN�THE�
%1AINT�DISK�WINDOW�AND�DOUBLE�CLICK�
ON�THE�%1AINT�ICON�

%URING�ALL�THIS� AND�EVEN�WHILE�
RUNNING�%1AINT�YOU�MAY�BE�ASKED�TO�
RE�INSERT�THE�8ORKBENCH� DISK�� 'ED�UP�
WITH� SWAPPING�DISKS �5HEN�BUY�AN�
EXTERNAL� FLOPPY�DRIVE�OR�A�HARD�DRIVE��
"LWAYS� REMEMBER�THAT�THE�"MIGA�WAS

!-)'*/4.37%23I
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*N� A� REPLY� TO �A�QUERY� FROM�+� #URNS�OF�4UNDERLAND�5YNE�� �8EAR� IN��FB@:�
.AHII>K���� WE�SAID�THA T� THE� 1B=B��FB@:��� �SOFTWARE� INSTA LL� SCRIP T�
OVERWRITES�8ORKBENCH� ����SYSTEM�FILES�W ITH� OLDER� RELEASE�����FILES� CAUSING�
THE�MACHINE�TO� CRASH� AND� REQUIRING�THE� REINSTALLATION� OF�8ORKBENCH��8E�
WOULD� LIKE� TO � POINT� OUT� THA T�TH IS �WAS�TRUE� IN� VERSION���OF�THE� SOFTWARE� BUT�
TH IS �WAS� SUPERSEDED����MONTHS�AGO�AND�ALL� NEW�VERSIONS�DO�NOT�HAVE�TH IS�
PROBLEM�� 3OMBO�1RODUCTIONS� �����������
� W ILL� SEND�AN� UPGRADE�OUT� TO �
ANY�OWNER�OF�THE�7IDI�"MIGA����WHO�ASKS�FOR�ONE�� 5HE�7IDI�"MIGA����
DIG ITISER�PACKAGE�CURRENTLY�COSTS�_�� ��� ��"POLOGIES�FOR�ANY�CONFUSION�

!�0!2#%,�/&�02).4/54�05::,%23
���)OW�DO� *�STOP�MY�COLOUR�PRINTER�
RIBBON�FROM�BECOMING�CONTAMINATED�
WITH�BLACK 
���8HY�IS�MY�PRINTER�RIBBON�FRAYING�
AT�THE�EDGES�AND�HOW�DO�*�PREVENT

THIS�HAPPENING�IN�FUTURE 
���8HAT�IS�THE�IDEAL�PRINTER�DRIVER�FOR�MY�$ITIZEN�
1RO�DOT����USING�$ITIZEN�1 RINT�.ANAGER 
���.Y�PRINTER�IS�VERY�NOISY�WHEN�PRINTING�� *S�THERE�
ANY�WAY�TO�ADD�A�kQUIET�MODEl�OF�SOME�SORT 
� � ��WILL�BE�BUYING�A�%ESK+ET�����$OLOUR�PRINTER��
*N�"MIGA�4HOPPER����YOU�DID�A�REVIEW�OF�A�PUBLIC�
DOMAIN�1OST4CRIPT�DRIVER�CALLED�1OST��8OULD�THIS�
BE�A�SUITABLE�DRIVER�FOR�THE�%ESKJET 
���8OULD� *� BE�ABLE�TO �INSTALL�1OST�ON�'INAL�$OPY�
� 
���$AN�THE�MAXIMUM�DPI�OF�A�PRINTER�BE�
CHANGED � *S�IT�A�HARDWARE�OR�SOFTWARE�
LIMITATION 
��� *MAGESETTERS�OUTPUT�AT�HIGH�RESOLUTION��8HEN�
DOES� IT�BECOME� IRRELEVANT�HOW�MANY�DOTS�PER�
INCH�AN�OUTPUT�DEVICE�CAN�PRINT�AT �5HAT�IS�AT�
WHAT�LEVEL�OF�RESOLUTION�DOES�IT �MAKE�NO�
DIFFERENCE�TO�THE�HUMAN�EYE 
���%OES�THE�SCREEN�RESOLUTION�CHOSEN� IN�%ELUXE�
1AINT�HAVE�ANY�EFFECT�ON�QUALITY�OF�THE�PRINTED�
OUTPUT 
����)OW�DO�*�GET�A�SCANNED� IMAGE�THAT�IS��IN�
WIDE�AND�L IN �HIGH�TO �PRINT�OUT�AT�THE�SAME�SIZE�IN�
����BY�����DPI�FROM�%ELUXE�1AINT 
����)OW�WIDE�AND�HIGH� IS�A� LOW�RESOLUTION�SCREEN�
WITH� RESPECT�TO�HEIGHT�AND�WIDTH� IN� INCHES�WHEN�
OUTPUTTING�TO�PAPER 
"�+�#ALDWIN
5HORNABY
$LEVELAND

� � ���:OU�CANjT��5HEREjS� REALLY�NO
PRACTICAL�WAY�OF�GETTING�AT�THE�PRINT�
HEAD�PINS�TO�CLEAN�THEM�AFTER�YOUjVE�

$"65*0/� FINISHED�PRINTING�IN�BLACK�� �AND�YOU

SHOULDNjT �TRY� BECAUSE�THE�PRINT�HEAD�CAN�STAY�
DANGEROUSLY�HOT�FOR�SOME�TIME�AFTER�PRINTING�� *F�
THE� RIBBON� IS� PICKING�UP�BLACK�FROM�THE�PAPER�TRY�
PRINTING�THE�COLOURS�BEFORE�YOU�PRINT�THE�BLACK�
���#ECAUSE� IT jS�GETTING�WORN�OUT�� #UY�A�NEW�ONE�
��� @K@Q<E �- I@E K�* 8E8>< I �DOESNjT �COME�WITH�A�
DRIVER�FOR�THE�1RO�DOT��:OU�COULD�TRY�ONE�OF�THE�
OTHER����PIN�DRIVERS� LIKE�THE�4WIFT���OR������:OU�
SHOULD�PHONE�$ITIZEN�5ECHNICAL� )ELP�	g������
������
�AND�WHINGE�AT�THEM�ABOUT�IT�
��� /O��:OUR�ONLY�SOLUTION� IS�TO�BUY�ONE�OF�THOSE�
SOUND�PROOFING�BOXES�THEY�USE� IN�OFFICES�TO� REDUCE�
THE�NOISE� LEVEL�FROM�DOT�MATRIX�PRINTERS��0R�BUY�A�
QUIETER�PRINTER�OF�COURSE� LIKE�A� LASER�OR� INKJET�
��� /O��5HE�%ESK+ET� IS�NOT�A�1OST4CRIPT�PRINTER�
���:ES�BUT�WHATjS�THE�POINT 
��� /O�� *TjS�A�HARDWARE� LIMITATION�
���5RUE� kTYPESET�QUALITYjj� IS� IMPOSSIBLE�TO�ACHIEVE�
AT�ANYTHING�LESS�THAN������DPI� BUT�THE�UNTRAINED�
HUMAN�EYE�CANjT �REALLY�DISCERN�THE�DIFFERENCE�
BETWEEN������AND������DPI� THE�TWO�
RESOLUTIONS�USED� BY�MOST�1OST4CRIPT�
IMAGESETTERS��'OR�GREYS�THAT�LOOK� LIKE�SOLID�
SHADES�OF�GREY�AS�OPPOSED�TO� PATTERNS�OF�DOTS�
����DPI� IS�A�MINIMUM�
��� *NDIRECTLY�YES��4EE����AND� ���BELOW�
���� IN�THE�!<CLO< �- 8 @E K �1RINT� REQUESTER�THERE�ARE�
�8IDE�AND��)LGH�GADGETS� AND�YOU�USE�THESE�TO�
SCALE�THE�OUTPUT��8HAT�PERCENTAGE�YOU�HAVE�TO�
SCALE� BY�TO�GET�THE� IMAGE�TO�PRINT�AT�THE�SAME�
SIZE�AS�THE�ORIGINAL� DEPENDS� UPON�WHAT�RESOLUTION�
YOU� SCANNED� AT�
n� *F�YOU�SCANNED� AT�����DPI� SCALE�TO�����
n� *F�YOU�SCANNED� AT�����DPI� SCALE�TO�����
n� *F�YOU�SCANNED� AT�����DPI� SCALE�TO�����
n� *F�YOU�SCANNED� AT�����DPI� SCALE�TO�����
����5HIS� IS�NOT�REALLY�A�SENSIBLE�QUESTION��
%EPENDING�ON�WHAT�PRINTER�AND�PRINTER�DRIVER�YOU�
ARE�USING�WHAT�YOUR�1REFERENCES�SETTINGS�ARE� AND�
WHAT�PROGRAM� IS�DOING�THE�PRINTING� -O�3ES�
SCREENS�	����BY�����PIXELS
�MAY�PRINT�OUT�AT

DIFFERENT�SIZES��0N�TOP�OF�THIS� SCREEN�RESOLUTIONS�
AND�PRINTER�RESOLUTIONS�DONjT �MATCH�PERFECTLY�SO�
SOME�MORE�AUTOMATIC�SCALING�IS�NORMALLY�APPLIED�

%ELUXE�1AINT�FOR�EXAMPLE�WILL� PRINT�A�����X�
����PIXEL�SCREEN�THE�SAME�WIDTH�AND�HEIGHT�ON�
PAPER�AS�A�����X�����PIXEL�SCREEN��)OW�DOES� IT�
KNOW�WHAT�SIZE�TO�PRINT�THE�PICTURE �8ELL� IT�TAKES�
ITS�CUE�FROM�THE�1APER�4IZE�1RINT�1ITCH�AND�3IGHT�
.ARGIN�SETTINGS� IN�8ORKBENCH�1RINTER�
PREFERENCES� AND�THEN�SCALES�THE� IMAGE�TO�PRINT�AT�
THE�LARGEST�SIZE�POSSIBLE�

-OOK�TRY�AN�EXPERIMENT�� *N�8ORKBENCH�1RINTER�
PREFERENCES�CHANGE�THE�1RINT�1ITCH�TO����&LITE�
AND�THE�3IGHT�.ARGIN�TO�����)IT�THE�6SE�BUTTON�
SO�YOU�DONjT �SAVE�THESE�SILLY�SETTINGS�
PERMANENTLY��/OW�RUN�%ELUXE�1AINT�	WITHOUT�
REBOOTING�THE�"MIGA�ELSE�YOUjLL� LOSE�THE�PREFS�
SETTINGS
�TURN�THE�SCREEN�BACKGROUND�WHITE�AND�
DRAW�A�BLACK�BORDER�ALL� AROUND�THE�SCREEN�� �ONE�
PIXEL�THICK�WILL�DO��DOESNjT �MATTER�WHAT�SCREEN�
MODE�YOU�ARE� IN�� /OW�1RINT�THAT�PICTURE�� 4ELECT�
THE� LEFT�HAND� PLACEMENT�GADGET�AND�SELECT�:ES�FOR�
A�FORM�FEED�BEFORE�HITTING�THE�1RINT�BUTTON�

8HEN� ITjS�DONE�GET�OUT�YOUR�RULER�AND�
MEASURE�FROM�THE� LEFT�HAND�EDGE�OF�THE�PAPER�TO�
THE� RIGHT�HAND�EDGE�OF�THE�BOX�THAT�HAS�BEEN�
PRINTED� IT jS�ABOUT�FIVE� INCHES� IS� IT�NOT 

5HATjS�BECAUSE�A�3IGHT�.ARGIN�OF����
CHARACTERS�AT����&LITE�1RINT�1ITCH� 	���CHARACTERS�
PER�INCH
� HAS�TOLD�THE�"MIGA�THAT�THE�PAGE�WIDTH�
IS�EFFECTIVELY��� INCHES�� ����DIVIDED�BY���� IS���
5HIS�HAS�OVERRIDDEN�THE�NORMAL� PAGE�WIDTH�THAT� IS�
GOVERNED�BY�THE�1APER�4IZE�OPTION��5HE�REASON� IT�
IS�NOT�EXACTLY�FIVE� INCHES� IS�THAT�THE� IMAGE�HAS�
BEEN�SCALED�AND�SMALL� NUMBER�ROUNDING�ERRORS�
HAVE�OCCURRED�

$HANGE�THE�1RINT�1ITCH�TO����1ICA�AND�THE�
SAME� PICTURE�WILL� PRINT�ABOUT��� INCHES�WIDE�� ����
DIVIDED�BY����EQUALS���

4O�YOUR�QUESTION� IS�THE�SAME�AS�ASKING�HOW�
LONG�IS�A� LENGTH�OF�ELASTIC�� %2
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DESIGNED�TO� BE�BOOTED� FROM�THE�
8ORKBENCH�DISK�AS�SUPPLIED�BY�
$OMMODORE� NOT�ANYONE�ELSE�S�
VERSION�OF�A�8ORKBENCH�DISK� EVEN� IF�
THAT�SOFTWARE�SUGGESTS�THAT�YOU�BOOT�
FROM� ITS�DISK�AND�NOT�8ORKBENCH�� *F�
YOU�DO�NOT�BOOT�FROM�A�PROPER�
8ORKBENCH�DISK� IT�WILL� BE� IMPOSSIBLE�
FOR�ME�OR�ANYONE�ELSE� TO�HELP�WITH�
YOUR�PROBLEMS�

5O�GET�A�PROPER�#+�L0EX�DRIVER�
CALL�$ANON�5ECHNICAL�4UPPORT�ON�
e��������������AND�ASK�FOR�THE�
FREE�$ANON�%RIVERS�DISK��+8

406/%4�#"%���
*� BOUGHT�A�SECOND�HAND�
"MIGA�����SIX�MONTHS�
AGO�WITH�A�1HILIPS�
$.�����MONITOR�BUT�
THE�MONITOR�HAS�

RECENTLY�DEVELOPED�A� k BEATINGl�
SOUND� IN�THE�RIGHT�HAND�SPEAKER�AND�
TOTAL� LOSS�OF�ALL�OTHER�SOUND�OUTPUT�
%�.CLVER�
/EW�$UMNOCK�
"YRSHIRE

*F�POSSIBLE�TEST�THE�MONITOR�WITH�
ANOTHER�"MIGA�AND�THE�"MIGA�WITH�
ANOTHER�MONITOR�IN�ORDER�TO� ISOLATE�
WHETHER�THE�PROBLEM� IS�"MIGA�OR�
MONITOR�� *F�THERE� IS�A�FAULT�WITH�THE�
MONITOR�THEN�A�QUALIFIED�57�REPAIR�
TECHNICIAN� IS�YOUR�BEST�BET�� �
MONITORS�CONTAIN�VERY�HIGH�VOLTAGES�
THAT�ARE� POTENTIALLY� LETHAL�AND�BEST�
LEFT� IN�EXPERT�HANDS�

*F�IT jS�THE�"MIGA�THEN�TRY�ONE�OF�
THE� REPAIR�SHOPS�WHICH�ADVERTISE� IN�
"MIGA�4HOPPER�� *N�ANY�CASE� DON�T�TRY�
TO�DO�THE�WORK�YOURSELF�UNLESS�YOU�
ARE�CONFIDENT�YOU� KNOW�WHAT�YOU�ARE�
DOING�� (8

".04�"/(45
*� ALREADY�HAVE�".04�
AND� *�AM�CONSIDERING�
UPGRADING�TO�".04�
1ROFESSIONAL�� *�HAVE�
READ�VERY�GOOD�REPORTS�

ABOUT�".04�1ROFESSIONAL� BUT�
CONSIDERABLE�DOUBTS�HAVE�NOW�
STARTED�TO�CREEP�INTO�MY�MIND�� *�
PHONED�4HADOW�4OFTWARE�TO�ENQUIRE�
ABOUT�THEIR�5OME�EXTENSION�FOR�
".04�AND�WAS� INFORMED�THAT�5OME�
IS�NOT�COMPATIBLE�WITH�".04�
1ROFESSIONAL��5HE�GUY�*�SPOKE�TO �
DIDNjT �SEEM�TOO�WORRIED�ABOUT�THIS�
EITHER�� �ACCORDING�TO�4HADOW�NO�
ONE� IS�USING�".04�1ROFESSIONAL�
ANYWAY��)E�SAID�ALL� THE�TOP�
k PROFESSIONALl�".04�CODERS�ARE�
STILL�USING�THE� k CLASSICl�VERSION�OF�
".04��5HIS�SEEMS�TO�BE�A�RATHER�
STRANGE�VIEW�ESPECIALLY�FROM�A�
SOFTWARE�HOUSE�THAT� IS�RELIANT�ON�THE�
SUCCESS�OF�".04�

*F�".04�1RO� IS�BUGGED�WHY�IS�IT�
THAT�NONE�OF�THE� REVIEWERS�HAS�
MENTIONED�THIS �"�LIS T�OF�KNOWN�
BUGS�AND�HOW�TO�GET�AROUND�THEM�
WOULD�BE�VERY�USEFUL� INDEED�AND�
WOULD�CERTAINLY�HELP�POTENTIAL

BUYERS�DECIDE�WHETHER�".04�
1ROFESSIONAL� IS�MORE�TROUBLE�THAN� ITS�
WORTH�

.Y�PERSONAL�VIEW�IS�THAT�IF�
".04�1ROFESSIONAL� IS�HALF�AS�GOOD�
AS�THE�REVIEWERS�CLAIM�THEN�IT jLL�
STILL� BE�A�VERY�GOOD�PACKAGE� INDEED��
5HAT�IS� PROVIDING�THE�PRODUCT�IS�NOT�
SO�BUGGED�THAT�IT �S �UNUSABLE�� *F�IT � IS�
WHY�HAVE�&UROPRESS�FAILED�TO �
ADDRESS�THESE�PROBLEMS �5HEY�HAVE�
AFTER�ALL� RELEASED�A�TOTA L�OF�THREE�
k UPDATERl�DISKS�FOR�THE� LANGUAGE�
/�$ORRIGAN� �
/ORTHAMPTON

4OMETHING�TELLS�ME�THAT�THE�PERSON�
YOU�SPOKE�TO�AT�4HADOW�4OFTWARE�
WAS�"ARON� 'OTHERGILL�WHO� IS�WELL�
KNOWN�FOR�HIS�DISLIKE�OF�".04�
1ROFESSIONAL��"ARON�HAS�EXPRESSED�
THESE�VIEWS�TO�ME�ALSO� BUT�AS�FAR�AS�
*jM�CONCERNED�THEY�RE�TOTALLY�
UNFOUNDED�� *jVE�EVEN�SPOKEN�TO�
3ICHARD�7ANNER� PRODUCT�MANAGER�AT�
&UROPRESS�4OFTWARE�FOR�COMMENT�ON�
"ARONjS�VIEWS�AND�3ICHARD�STATES�
CATEGORICALLY�THAT�".04�1ROFESSIONAL�
HAD�NO�BUGS�THAT�THEY�WERE�AWARE�OF��
"S�A� k PROFESSIONALl� USER�OF�".04�
	*jM�NOT�SURE� ABOUT�THE� kTOP��BIT�
� *�
USE�".04�1ROFESSIONAL� AND� *jVE�
CERTAINLY�FOUND�VERY�FEW�BUGS� IN� IT��
*NDEED� *jVE�JUST�PUT�THE�FINAL�TOUCHES�
TO�A�BOOK�ON�".04�PROGRAMMING�
ENTITLED�6LTIMATE�".04�	AVAILABLE� IN�
A�BOOKSTORE�NEAR�YOU�VERY�SOON�
�
WHICH� INCLUDES�A�DISK�CONTAINING�OVER�
���,�OF�SOURCE�CODE� EVERY�SINGLE�
k,l�OF�WHICH�WAS�CODED� IN�".04�
1ROFESSIONAL��"BOUT�THE�ONLY�MAJOR�
BUG�THAT� *jVE�EVER�ENCOUNTERED� IS�
WITH�".04jS� k%UAL�1LAYFIELD��
COMMAND�� �WHICH� INCIDENTALLY�
DOESNjT�WORK�PROPERLY�UNDER�THE�
kCLASSICl�VERSION�OF�".04�EITHER�

*� THINK�THAT�"ARON� IS�CREATING�A� LOT�
OF�PROBLEMS�FOR�HIMSELF�BY�NOT�
MAKING�5OME�".04�1ROFESSIONAL�
COMPATIBLE�� .ORE�AND�MORE�".04�
USERS�ARE�UPGRADING�TO�".04�1RO�
AND� IT jS�ONLY�A�MATTER�OF�TIME�BEFORE�
ANOTHER�SOFTWARE�HOUSE�JUMPS� IN�AND�
FILLS�THE�GAP�

"T�THE�END�OF�THE�DAY� IT�S�DOWN�
TO�YOU�TO�DECIDE�WHETHER�OR�NOT�YOU�
SHOULD� UPGRADE�TO�".04

13*/5&34

1ROFESSIONAL��8ITH�THE�".04�1RO�
COMPILER�NOW�OUT�ON�THE�STREETS�
".04�1ROFESSIONAL�CERTAINLY� LIVES�UP�
TO� ITS�NAME�� 0N�THE�RARE�OCCASIONS� *�
DO�HAVE�TO�SWITCH� BACK�TO�TO�TEST�THAT�
MY�".04�1RO�CODE� IS�DOWNWARDLY�
COMPATIBLE�".04� kCLASSICl� SEEMS�
POSITIVELY�PREHISTORIC��+)
n� 'OR�A�FULL� REVIEW�OF�THE�".04�1RO�
COMPILER� SEE�"MIGA�4HOPPER����� *F�
YOU�MISSED�THAT� ISSUE�OUR�BACK�
ISSUES�SERVICE� IS�ON� PAGE����

"/05)&3�4&3*"-�
.63%&3

*� RECENTLY�BOUGHT�A�
SECOND�HAND�$ITIZEN�
���%�PRINTER��5HE�ONLY
PROBLEM�IS�THAT� INSTEAD�
OF�THE�USUAL� PARALLEL�

INTERFACE� IT�IS�FITTED�WITH�A�SERIAL�
ONE�

*� HAVE�MADE�MYSELF�A�BASIC�
SERIAL�CABLE�TO�CONNECT�IT�TO�THE�
SERIAL�PORT�OF�MY�"MIGA�����BY�
CONNECTING�PINS���TO���	GROUND
���
TO���AND���TO���	CROSSING�THE�59%�
AND�39%�CONNECTIONS
��5HIS�CABLE�
HAS�ENABLED�ME�TO�PRINT�TEXT�FILES�
BUT�ONLY�BY�COPYING�FILES�TO �4&3��
FROM�A�4HELL�BECAUSE�MY�TEXT�EDITOR�
ONLY�SUPPORTS�PARALLEL�PRINTERS�

)OWEVER� *� HAVE�%ELUXE�1AINT�
AND�THIS�HAS�A�SERIAL�DRIVER�OPTION��
5HE�PROBLEM� IS� *�DONjT �KNOW�THE�
CORRECT�CONFIGURATION�FOR�THE�
PRINTERjS�DIP�SWITCHES�	THERE�ARE���
�
AND� *� DON�T�KNOW�WHETHER�*�SHOULD�
HAVE�MORE�WIRES�CONNECTED� IN�MY�
LEAD� IN�ORDER�TO�PRINT�GRAPHICS�

*�HAVE�BEEN�EXPERIMENTING�WITH�
VARIOUS�COMBINATIONS�OF�SWITCHES��
.OST�COMBINATIONS�PRINT�NOTHING�AT�
ALL�OR�A�FULL�PAGE�OF�GARBAGE��0NE�
COMBINATION�PRINTS�THE�TOP�INCH�OR�
SO�PERFECTLY� THEN�STOPS�

*S� IT�POSSIBLE�FOR�YOU�TO�TE LL�ME�
WHAT�CABLE�AND�DIP�SWITCH�SETTINGS�*�
SHOULD�USE�AND�DO�YOU�HAVE�AN�
ADDRESS�FOR�$ITIZEN 
%�+�#UTCHER�
)ORBURY�#RIDGE�
8EST�:ORKS

5O�GET�THE�DETAILS�OF�THE�SERIAL�
INTERFACE�AND�THE�DIP�SWITCH�SETTINGS�
YOUjLL� NEED�A�MANUAL��5O�GET�THE

*!2'/.� "534).'
"CCELERATOR�� �"�DEVICE�WHICH�EITHER�
INCLUDES�A�CENTRAL� PROCESSOR�LIKE�
THE�"MIGAjS�OR�A�MORE�ADVANCED�
ONE� IN�THE�SAME�RANGE� BUT�
OPERATING�AT�A� HIGHER�SPEED��"N�
ACCELERATOR� IS� USEFUL� FOR�CALCULATIONd
INTENSIVE�APPLICATIONS� SUCH�AS���%�
RENDERING�

1RINTER�DRIVER�� �"�PROGRAM�THAT�SITS�
BETWEEN�ANY�APPLICATIONS�PROGRAM�
PRODUCING�OUTPUT�AND�THE� PRINTER�� *T

CONVERTS�ANY�CODES�DESCRIBING�TEXT�
AND�GRAPHICS�FORMAT�INTO�A�FORM�
SUITABLE�FOR�A�SPECIFIC�PRINTER�

4ERIAL�PORT�� �"N� INTERFACE�AT�THE�
BACK�OF�THE�"MIGA� USED�MAINLY�FOR�
CONNECTING�TO�A�MODEM�FOR�
COMMUNICATIONS�PURPOSES��8ITH�
THE�SERIAL� PORT� DATA� IS�SENT�AT�ONE�
EIGHTH�OF�THE�SPEED�OF�THE�PARALLEL�
PORT�WHICH� IS�MORE�USUALLY�USED� FOR�
CONNECTING�TO�A�PRINTER�

MANUAL�YOU�LL� HAVE�TO�CONTACT�$ITIZEN�
*�WOULDNjT �WRITE�THEM�A� LETTER�IF�*�WERE�
YOU� IT jLL�JUST�END�UP�ON�THAT�MASSIVE�
PILE�OF�OTHER� LETTERS�THAT�HAVE�YET�TO�
BE�ANSWERED�� 1HONE�THEM�ON������
��������8HILE�YOUjRE�THERE� ASK�HOW�
TO�GO�ABOUT�SWAPPING�THE�SERIAL�
INTERFACE�FOR�A�PARALLEL� ONE��+8

108&3�130#-&.4
.Y�POWER�SUPPLY�HAS�A�
FAULT�THAT�APPEARS�TO�LIE�
IN�THE�5HYRISTOR�MARKED�
3#9��:����� *�WOULD�
LIKE�TO�DO�THE�REPAIR�

MYSELF� BUT� *�CANNOT�FIND�ANYWHERE�
THAT�STOCKS� INDIVIDUAL�COMPONENTS�
*F� IN�YOUR�OPINION� *�SHOULD�HAVE�THE�
SUPPLY�REPAIRED�WHERE�SHOULD� *�HAVE�
IT �DONE �"LTERNATIVELY�SHOULD� *�GET�A�
REPLACEMENT�UNIT 
"LEX�#ALDWIN
5HORNABY
$LEVELAND

5HERE�ARE�A�NUMBER�OF�STOCKISTS�
SPECIALISING�IN�ELECTRONIC�SPARES�
SUCH� AS�THIS�� �IN� PARTICULAR�5ANDY�
AND�.APLIN� BOTH� HAVE�STORES� NEAR�
YOU� IN�.IDDLESBROUGH��.APLINjS�MAIL�
ORDER�SALES�NUMBER�IS������
��������$USTOMER�4ERVICES� 	NONd
TECHNICAL� ENQUIRIES
��������������
:OU�COULD�ALSO�TRY�#OND���.ASON� IN�
$HURCH� 3OAD� 4TOCKTON� AND�
#URNISTON� &LECTRONICS�ON�#OROUGH�
3OAD� IN�.IDDLESBROUGH�� *� COULD�NOT�
FIND�THE�EQUIVALENT�SPARE� IN� ANY�OF�
THE�USUAL� COMPONENT� LISTS�AND� IT�
MIGHT�BE� A�CUSTOM�MADE� PART� BUT�
#URNISTON�S�SUGGESTED�THAT� IF�YOU�
BROUGHT�THE�UNIT�TO�THEM�THEY�WOULD�
TRY�TO�ASCERTAIN� A�SUITABLE�EQUIVALENT�

"�NUMBER�OF�REGULAR�ADVERTISERS�
IN�"MIGA�4HOPPER�CAN�SUPPLY�YOU�
WITH�A� REPLACEMENT�POWER�SUPPLY�
5HE�TRICK�IS�TO�SHOP�AROUND� ALTHOUGH�
*� SUSPECT�MOST�WILL� BE�SELLING�
REPLACEMENT�SWITCHING�POWER�
SUPPLIES�FOR�AROUND�_���� *T�IS�
POSSIBLE�TO�USE�A�STANDARD�1$�POWER�
SUPPLY�BY�FITTING�THE�CORRECT�PLUG� BUT�
THIS� IS�NOT�AN�OPTION� *� RECOMMEND�
.4

16--*/(�"�'"45�0/& 
*� HAVE�PURCHASED�A�
.ICRO#OTICS�.����9"�
ACCELERATOR�FOR�THE�
"������5HE�CARD�
CONTAINED�A���.)Z�

������CHIP�WITH�..6�AND��.B�OF�
3".�� *�HAVE�SOME�PROBLEMS�WITH� IT�
��� 8HEN� *�M�USING�SOFTWARE�SUCH�
AS�4:4*/'0�AND�"*##�THEY� INDICATE�
THAT�THE�..6�IS�PRESENT� BUT�NOT�
ON��)OW�DO�*�SWITCH�MY�..6�ON 
��� 8HEN�THE�EXTRA��.B�OF�3".� IS�
ADDED�CERTAIN�PROGRAMS�REFUSE�TO �
WORK�PROPERLY��)OME�"CCOUNTS���
WILL�NOT�ALLOW�A�DATE�TO�BE�ENTERED�
CORRECTLY�� *�AM�NOT�USING�THE�CLOCK�
SUPPLIED�WITH�THE�.����9"�BUT�THE�
1RIMA�CLOCK�MODULE� INSTEAD�� *�DONjT
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$)6/,:�(3"1)*$4
*� BOUGHT�AN�"�����AND�
%ELUXE�1AINT�*7�"("�SO�
THAT� *�COULD�CREATE�
STUNNING�GRAPHICS� LIKE�
THOSE� *jVE�SEEN� IN�

"MIGA�4HOPPER��#UT�WHEN� *�TRY�TO �
DRAW� THE�PICTURES� LOOK�VERY�BLOCKY�
AND�JAGGY�

5O�TRY�TO�REMEDY�THIS� *jVE�READ�
ALL� *�CAN�ABOUT�MONITORS�AND� *�VE�
COME�TO�THE�CONCLUSION�THAT�IT�MUST�
BE�THE�57�*�AM�USING�IN�PLACE�OF�A�
PROPER�MONITOR�	THOUGH� IT�COULD�BE�
THE�CRAPPY�MOUSE�WHICH�COMES�WITH�
THE�"����
��4O�*� PLAN�ON�BUYING�A�
MONITOR�AND� *�WONDERED� IF�YOU�COULD�
TE LL�ME�WHICH� IS�BETTER� THE�
$OMMODORE������OR�THE�
$OMMODORE����� 
/"1
1ONTEFRACT�
8�:ORKS�

'IRST� *� DOUBT�VERY�MUCH�THAT�YOUR�57�
IS�THE�CULPRIT�� � *� BET� IT�SHOWS�57�
PROGRAMMES�OKAY�� *jD�BE�MORE�
INCLINED�TO�THINK�THAT�YOU�MAY�BE�
WORKING� IN� A� LO�RES�MODE� FOR�
INSTANCE�����X�����WHERE�THE�PIXELS�
THAT�MAKE� UP�THE� IMAGE�ARE� LARGER�
AND�AS�A� RESULT�TEND�TO�PRODUCE�THE�
STEPPED�EDGES�THAT�YOU�DESCRIBE��5RY�
WORKING� IN� A�HIGHER�RESOLUTION� SUCH�
AS�HI�RES� INTERLACED� 	����X����
�AND�
SEE� IF�THIS�HELPS� BEFORE�YOU�START�
THINKING�ABOUT�BUYING�A�MONITOR�

0F�COURSE�BUYING�A�MONITOR� IS�A�
GOOD�MOVE�BECAUSE�YOUjLL� BE�ABLE�TO�
FEED� IT�WITH�THE�MUCH�CLEANER�3(#�
OUTPUT�FROM�THE�"MIGA�BUT�YOU�MAY�
WELL�FIND�THAT�A�1HILIPS�$.�����OR�
$OMMODORE� �����MONITOR�WILL� SOLVE�
YOUR�PROBLEMS�� �AND�MORE�CHEAPLY�
THAN�BUYING�A�MULTISYNC�SUCH�AS�THE�
������ *NCIDENTALLY� THE� ����� IS�NO�
LONGER� IN� PRODUCTION� SO�THE� �����
WOULD�BE�A�BETTER�BUY��5HERE� IS�ALSO�
A������MONITOR�WHICH� HAS�A� LARGER�
DOT�PITCH�THAN�THE� ������ �THAT� IS�
FEWER�DOTS�PER�INCH�

"S�FOR�BLAMING�THE�MOUSE� FORGET�
IT��"LTHOUGH�MICE�CAN�BE�HARD�TO�GET�
USED�TO�WITH� PAINT�PACKAGES� AND�
CONTROLLING�THEM�TAKES�PRACTICE� *�
THINK� IT jS� PROBABLY�THE� LEAST�OF�YOUR�
WORRIES�� 6NLESS� IT� REALLY�IS�BROKEN� OF�
COURSE�

*F�YOU�ARE� RUNNING�OUT�OF�MEMORY�
	�.B� ISNjT�ALWAYS�ENOUGH
�TRY�
REDUCING�THE�NUMBER�OF�COLOURS�YOU�
HAVE� IN�THE�PALETTE� RATHER�THAN�
REDUCING�THE�SCREEN� RESOLUTION�
BECAUSE�THIS�WILL� HELP�AVOID�THE�
JAGGIES�TOO��(8

1644:�1&%*(3&&4
*� AM�A�CAT�BREEDER� AND�
NOW�THAT�*jM�RETIRED�F�
HAVE�THE�TIME�TO �
PRODUCE�PEDIGREES�ON�
MY�"MIGA� INSTEAD�OF�

LABORIOUSLY�PRINTING�THEM�BY�HAND�ON�
PRE�PRINTED� LAYOUTS�

"�PEDIGREE�IS�A� LANDSCAPE�"�

@LKQFKRBA�COLJ�M>DB���

HAVE�THESE�PROBLEMS�WHEN�THE��.B�
OF�MEMORY� IS�NOT�ADDED�
8ARREN�+OUET
(REENHITHE
,ENT�

6NLESS�YOU�HAVE�ANY�PROGRAMS�THAT�
MAKE� USE�OF�THE�..6� *�M�AFRAID� IT jS�
GOING�TO�BE�ONE�OF�THOSE�FEATURES�OF�
YOUR�������THAT�YOU�WILL� NEVER�KNOW�
IS�THERE� AND�NEVER�MISS�� 1ROGRAMS�
LIKE�(IGA.EM�AND�A� LOT�OF�
PROGRAMMER�S�DEVELOPMENT�TOOLS�
MAKE�EXTENSIVE�USE�OF�THE�..6� BUT�
NORMAL� DAY�TO�DAY�USAGE�OF�YOUR�
"MIGA� IS�UNLIKELY�TO�TOUCH� IT�

8ITH� REGARD�TO�THE�MEMORY�
PROBLEM� IT�IS� LIKELY�THAT�YOU�HAVE�NOT�
SET�UP�YOUR�.����9"�PROPERLY�USING�
THE�4ET9"�TOOL��.AKE�SURE�THAT�YOU�
HAVE�SET�THE�MEMORY�TO�THE�CORRECT�
SPEED��5HE� INSTRUCTIONS�ARE� NOT�
EXACTLY�HELPFUL� ON�THIS�SUBJECT� *�
KNOW� BUT�WE�HAD�MUCH�THE�SAME�
PROBLEM�WITH�THE� REVIEW�BOARD�WHICH�
WAS�SOLVED� BY�CHANGING�THE�3".�
ACCESS�SPEED�TO�A�SLOWER�SETTING��
"LSO� REMEMBER�TO� REMOVE�THE�BATTERY�
ON�THE�.����9"� IF�YOU�ARE�NOT�USING�
THE�CLOCK�FEATURE�� 54

4":�""")���
$AN�YOU�PLEASE�PROVIDE�
AN�EXAMPLE�OF�
ASSEMBLY�CODE�WHICH�
WILL�DETERMINE�WHICH�
TYPE�OF�$16�'16�AND�

..6� IS�BEING�USED�AND�AT�WHAT�
SPEEDS�THEY�ARE� RUNNING �*�CAN�
DISTINGUISH�������������������
����AND����� AS�WELL�AS�THE�'16S�
IN�MY�PROGRAM� BUT�*�WOULD� LIKE�TO�
GO�FURTHER�AND�DETERMINE� IF�THE�
PROCESSOR�IS�AN�&$�-$�VERSION�OR�IF�
THE�������IS�PRESENT��5HERE� IS�NO�
DOCUMENTATION� IN�$OMMODOREjS�
*NCLUDE�FILES�FOR�CHECKING�FOR�THE�
PRESENCE�OF�AN�..6�AND� *�CANNOT�
FIND�ANY�INFORMATION�ON�CHECKING�
$16�'16�SPEEDS�
$HRIS�#ROWN
$ROYDON
4URREY

8ELL� IF�YOU�ARE�SUCCESSFULLY�
DETECTING�THE�VARIOUS�PROCESSOR�
TYPES� *� PRESUME�THAT�YOU�ARE�
CHECKING�THE�"TTN'LAGS� PRESENT� IN�
THE�&XEC#ASE�STRUCTURE�WHICH�TELLS�
YOU�WHICH� PROCESSORS�ARE�BEING�USED�
AND� IF�ANY�'16S�ARE�PRESENT�

5HE�BAD�NEWS� IS�THAT�YOU�WILL� NOT�
BE�ABLE�TO�TELL� ENTIRELY�ACCURATELY�IF�
THE�PROCESSOR�IS� AN�&$�VERSION�OR�
NOT� BECAUSE�QUITE�A� LOT�OF�&$����
CHIPS�HAVE�PARTIALLY�WORKING�..6S��
:OU�MIGHT�TEST�ONE�AND�FIND�THAT�AN�
..6� IS�PRESENT� THEN�MAKE�USE�OF�IT�
ONLY�TO�FIND�THAT� IT�COULD�FAIL� BECAUSE�
PARTS�MIGHT�NOT�WORK�CORRECTLY��
5ESTING�FOR�AN�..6�CAN�BE�DONE�BY�
EXECUTING�..6� INSTRUCTIONS� AND�
SEEING� IF�YOU�GET�EXCEPTIONS�OR�NOT��
&VEN� IF�YOU� SUCCESSFULLY�DETECT�ONE

YOU�CANNOT�BE������SURE�THAT� IT� IS�A�
FULLY�WORKING�ONE��.AKE�SURE�YOU�GET�
THE�DATA�SHEETS�FOR�ALL� THE�CHIPS�
BECAUSE� -$�MEANS�DIFFERENT�THINGS��
5HE�-$����FOR�EXAMPLE� DOES�NOT�
HAVE�AN�'16� BUT�DOES�HAVE�AN�
..6�� 	5HIS� IS�EASY�TO�CHECK�
BECAUSE�THE�������BIT�WOULD� BE� SET�
IN�&XEC#ASE� BUT�THE�BIT�FOR�������
INTERNAL� '16�WOULD�NOT�


"S�FOR�CHECKING�SPEEDS� *� CANjT�
THINK�OF�ANY�PARTICULARLY�RELIABLE�WAY�
AND� *� COULDN�T�FIND�ANYTHING�IN�THE�
DOCUMENTATION�� )OWEVER� IF�YOU� KNOW�
THE�SPEED�OF�A�PARTICULAR� INSTRUCTION�
IN�CYCLES� THEN�YOU� CAN�EXECUTE� IT� IN�
A�FIXED� LENGTH�OF�TIME� AND�THEN�
DIVIDE� IT�OUT�TO�GET�THE�.)Z�� #EAR�IN�
MIND�ANY�CACHES�THAT�MIGHT�BE�
OPERATING��:OU�CAN�DO�THE�SAME�
THING�TO�WORK�OUT�.*14�� �BUT�BE�MORE�
CAREFUL�WITH�.*14��CACHES�CAN�COME�
UP�WITH�SOME�EXTREMELY�FAST�SPEEDS�
WHICH�ARE�NOT�ACCURATE� SINCE� IN�THE�
REAL�WORLD�VERY�VERY�FEW�PROGRAMS�
MAKE�GOOD�USE�OF�CACHES�� 54

1035�"/%�-&.0/
*�AM�A�($4&�$RAFT�
%ESIGN�AND�5ECHNOLOGY�
STUDENT�AND�FOR�A�
PROJECT�THAT� *�AM�
WORKING�ON� *�WISH�TO �

LINK�MY�"����TO�MY�ELECTRONICS�
PROJECT�� 'OR�THIS� *�WISH�TO�USE�THE�
JOYSTICK�PORTS�FOR�INPUT�AND�THE�
PARALLEL�PORT�FOR�OUTPUT��$OULD�YOU�
PLEASE�TELL�ME�WHICH�MEMORY�
LOCATIONS� *� HAVE�TO�k 1OKEl� IN�ORDER�
TO�USE�THE�PARALLEL�PORT�FOR�OUTPUT � *�
WISH�TO�USE�".04�#ASIC�TO�CONTROL�
THE�TWO�PORTS�
4TUART�"DAMSON
5AUNTON
4OMERSET

"S� IT�STANDS�".04� IS�PERHAPS�NOT�
THE�BEST�LANGUAGE�TO�DIRECTLY�CONTROL�
THE�"MIGA�S�PARALLEL� PORT��"�MUCH�
WISER�SOLUTION�WOULD� BE�TO�TREAT�
YOURSELF�TO�4WITCH4OFTjS�USEFUL� LITTLE�
"MIGA� *NPUT�0UTPUT�UNIT�WHICH�NOT�
ONLY�PROVIDES�YOU�WITH����DIGITAL�
OUTPUTS�AND���� INPUTS� BUT�ALSO�
COMES�COMPLETE�WITH�FULL� INSTRUCTIONS�
ON�HOW�TO�ADDRESS�THE� *�0�UNIT�FROM�
WITHIN�".04��5HIS� LITTLE�BOX�OF�TRICKS

40'58"3&

IS�AVAILABLE�FOR�_������FROM�
4WITCH4OFT�WHO�CAN�BE� REACHED�ON�
�������������+)

%0�*5�-&("--:
8HATEVER�*�DO�WITH�
PAGE� LENGTHS�AND�FORM�
LENGTHS�IN�5RANS8RITE�
EITHER�THROUGH�THE�PRINT�
REQUESTER�OR�THROUGH�

THE�FORMATTING�CODES� *�CANNOT�GET�A�
���LINE�"��PRINTOUT��"LL� *�GET�ARE�����
INCH�PRINTS��8HAT�AM�*�DOING�WRONG 

5HE�OTHER�PROBLEM� *� HAVE� IS�WITH�
THE�5RANS4PELL�SPELLING�CHECKER�� *�
HAVE�MADE�SUPPLEMENTARY�FILES�FOR�
INCLUSIONS�AND�EXCEPTIONS�TO�THE�
DICTIONARY�BUT�*�CANjT �FIND�A�WAY�TO �
MAKE�THEM� LOAD�AUTOMATICALLY�INTO�
THE�DICTIONARY�WHEN� *�START�IT�UP�

$OULD�YOU�PLEASE�MAKE�THE�
ANSWER�SIMPLE �"S�A�
CHRONOLOGICALLY�DISADVANTAGED�
PERSON�*� NEED�TO�BE� LED� BY�THE�HAND�
THROUGH�SOME�THINGS�
$HRIS�.ARQUIS�
8ALTHAM�$HASE

:OU�DIDN�T�TELL� ME�WHAT�MAKE�AND�
MODEL� OF�PRINTER�YOU�ARE� USING� SO� IT�
IS� IMPOSSIBLE�TO�BE�SPECIFIC�WITH�YOUR�
FIRST�PROBLEM�� #UT�IF�YOU�HIT�THE�
1REFERENCES�BUTTON� IN�THE� 5RANS8RITE�
1RINT�%OCUMENT� REQUESTER� SELECT�64�
-EGAL� 	WHICH� IS�A����INCH�FORM�
LENGTH
� SELECT�THE�TICK�BUTTON� AND�
THEN�ENTER���� IN�THE�-INES�PER�1AGE�
YOUjLL�FIND�THAT�YOU�CAN�NOW�PRINT����
LINES�PER�PAGE�� ,EEP� IN�MIND�THAT�YOU�
MAY�NOT�BE�ABLE�TO�FIT���� LINES�ON�A�
PAGE�WITH�YOUR�PARTICULAR�PRINTER�� �IT�
WILL� DEPEND�ON�WHAT�SIZE�THE� PRINTER��
IMPOSED�TOP�AND�BOTTOM�HARDWARE�
MARGINS�ARE�� *F�YOU�HAD�TOLD�ME�WHAT�
PRINTER�YOU�WERE�USING�*�COULD�HAVE�
BEEN�MORE�SPECIFIC�� 	'OR�MORE�ON�
PAGE� LENGTH� PROBLEMS� SEE�THE�
FEATURE� IN�"MIGA�4HOPPER����� �IT�S�
AVAILABLE�ON�PAGE���� IF�YOU�MISSED�
IT�


1AGES����AND����OF�THE�
5RANS8RITE�MANUAL� 	k4PECIAL�
5RANS4PELL�0PTIONSl 
�TELL�YOU�HOW�GET�
THE�SPELLING�CHECKER�TO� LOAD�WITH�
DEFAULT�USER�AND� REJECT�	EXCEPTION
�
DICTIONARIES�BY�ADDING�5OOL�5YPES�TO�
THE� 5RANS4PELL�ICON��+8

*!2'/.�"534).'
$16�� �5HE�$ENTRAL�1ROCESSING�6NIT�
IS�THE�PART�OF�THE�"MIGA�THAT�
CONTROLS�EVERYTHING�ELSE�� *T�
EXECUTES� PROGRAM� INSTRUCTIONS�AND�
PERFORMS�GENERAL�MATHEMATICAL�
COMPUTATIONS�

'16�� �"�'LOATING�1OINT�6NIT�IS�A�
CHIP�THAT�WILL�WORK�IN�CONJUNCTION�
WITH�THE�$16�TO�CARRY�OUT�COMPLEX�
MATHEMATICAL�TASKS��$ARRYING�THESE�
OUT� IN� HARDWARE� RATHER�THAN

SOFTWARE�GREATLY�SPEEDS�UP�THE�
RUNNING�OF�CERTAIN� PROGRAMS�
PARTICULARLY�THOSE�THAT�MAKE�USE�OF�
�%�GRAPHICS�

..6�� �"�.EMORY�.ANAGEMENT�
6NIT� INCLUDED�WITH� SOME�
PROCESSORS�GIVES�A�COMPUTER�
GREATER�FLEXIBILITY�OVER�THE�WAY�IT�
MANAGES� ITS�MEMORY�� *TjS� USEFUL� FOR�
PEOPLE�WITH�THE�VIRTUAL� MEMORY�
PROGRAM�(IGA.EM�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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DOCUMENT�WHICH�HAS�SEVERAL� LINES�OF�
TEXT�DOWN�AND�ACROSS� IT��#ELOW�THE�
TEXT�IS�THE�BOX�WHICH�CONTAINS�THE�
FAMILY�TREE��5HE�BOX� IS�DIVIDED�INTO�
FOUR�COLUMNS��&ACH�COLUMN�HAS�A�
HEADING�� �PARENTS�GRANDPARENTS�
AND�SO�ON��5HE�FIRST� LEFT�HAND�COLUMN�
IS�DIVIDED�INTO�TWO�BOXES��&ACH�BOX�
CONTAINS�THE�REGISTRATION�NUMBER�
SEX�NAME�BREED�NUMBER�COLOUR�
5HE�SECOND�COLUMN� IS�DIVIDED� INTO�
FOUR�BOXES�WITH�CONTENTS�AS�BEFORE�
5HE�THIRD� IS�DIVIDED�INTO�EIGHT�BOXES�
WITH�THE�CONTENTS� LIMITED�TO�SEX�
NAME�AND�BREED�NUMBER��5HE�FOURTH�
IS�DIVIDED� INTO����BOXES�THE�
CONTENTS� LIMITED�TO�SEX�AND�NAME�

5YPEFACES�ARE� LIKELY�TO�BE�
VARIABLE�AND�THE�CORRECT�SELECTION�
MAKES�FOR�AN�ATTRACTIVE�DOCUMENT�

1ROBLEM�� *�HAVE�A�4TAR�-$�����
����PRINTER�� *�ALSO�HAVE�*=@2E=@B6
���AND�THAT�DOESNjT �ALLOW�FOR�
LANDSCAPE�PRINTING�� *� HAVE�
$@=43AA7=</:�$/53���AND� *�CANNOT�
FIND�A�WAY�WITH�THIS�OF�ROTATING�AND�
PRINTING�WITH�A�DOT�MATRIX�PRINTER�
8HAT�WOULD�YOU�ADVISE 
+OHN�"�$HURCHILL
-ETCHWORTH
)ERTS

5HIS� IS�THE� KIND�OF�PAGE�THAT�WOULD�
BE�PARTICULARLY�DIFFICULT�TO�DESIGN� IN�A�
DOCUMENT�PROCESSOR�LIKE�8ORDWORTH

��OR�'INAL�$OPY�**��8HAT�YOU�NEED� IS� A�
DEDICATED�DESKTOP�PUBLISHING�
PROGRAM�THAT�ENABLES� LANDSCAPE�"��
DESIGNS�ON�THE�SCREEN�TO�BE�ROTATED�
BY����DEGREES�BEFORE�SENDING�THEM�
TO�A�PORTRAIT�"��PRINTER��7ERSION���OF�
1ROFESSIONAL�1AGE�DOESNjT �SUPPORT�
THIS�FEATURE� BUT�THE� LATEST�VERSION�
	���
�DOES�� 4O�DOES�THE� RIVAL�
1AGESTREAM �%51�PACKAGE��5AKE�YOUR�
PICK� EITHER�WILL�DO�THE�JOB�PERFECTLY�
WELL�

3OTATING�THE�PRINTED�OUTPUT�OF�
BITMAPPED� IMAGE�DATA�	%51�
DOCUMENTS�ARE� PRINTED�AS�GRAPHICS�
NOT�TEXT
� IS�ONE�OF�THOSE�THINGS�THAT�
CONSUMES� LOTS�OF�MEMORY��"T�SOME�
POINT�TWO�VERSIONS�OF�THE� IMAGE�DATA�
MUST�BE� IN�MEMORY�AT�ONCE�� 'IRST�THE�
SOFTWARE�WILL� HAVE�TO�CONSTRUCT�THE�
UPRIGHT�IMAGE�DATA� IN�MEMORY�THEN�
IT�WILL� HAVE� ROTATE�THAT�IMAGE�DATA�
AND�STORE� IT�AGAIN�BEFORE�SENDING� IT�
TO�THE� PRINTER��:OU�MAY�VERY�WELL�FIND�
THAT�YOUjLL� NEED�MORE�THAN�THE��.B�
OF�TOTAL�3".�YOU�HAVE�TO�PRODUCE�
ROTATED�"��OUTPUT�FROM�1ROFESSIONAL�
1AGE�AND�1AGE4TREAM���*

"����26&45*0/�5*.&
*� HAVE�RECENTLY�BOUGHT�
AN�"MIGA�����
���$AN�*� USE�ANY�
EXTERNAL�DRIVE�WITH�IT 
���%O� *� REALLY�HAVE�A

8ORKBENCH������MACHINE�OR�SIMPLY�
AN�"����1LUS�IN�AN�"����CASE 
� � ��HAVE�SEEN��.B�EXPANSIONS�
���. B�CARDS�FOR�SALE�� *N�THEORY� *F�*�
FITTED�A��.B�TRAPDOOR�EXPANSION�AND�
A��.B�1$.$*"�CARD�WILL�THIS�GIVE�
ME��.B�OF�3". � *S�THIS�THE�
MAXIMUM�AMOUNT�OF�3".�THAT�THE�
"����SUPPORTS 
/O�NAME�SUPPLIED

���:OU�CERTAINLY�CAN�USE�ANY�EXTERNAL
����INCH�DISK�DRIVE�WITH�THE�"MIGA�
���� PROVIDING�THAT�IT�HAS�BEEN�
SPECIFICALLY�DESIGNED�FOR�THE�"MIGA��
5HE�"MIGA�REQUIRES�AN�EXTRA�BIT�OF�
CIRCUITRY�THAT�HANDLES�THE� kAUTO�DISK�
SENSINGl�FEATURE�OF�"MIGA%04�SO�A�
DRIVE�DESIGNED�FOR�THE�1$��
COMPATIBLES�OR�EVEN�AN�"TARI�45�WILL�
NOT�WORK�WITHOUT�THIS�EXTRA�BOARD��"LL�
"MIGA�DRIVES�HAVE�THIS�BUILT�IN� AS�
STANDARD� SO�GO�FOR�A�DRIVE�THAT�IS�
ADVERTISED� AS�"MIGA�COMPATIBLE�AND�
YOU�WON�T�GO�FAR�WRONG�
���5HE�ANSWER�TO�YOUR�QUESTION� IS�A�
BIT�OF�BOTH��5HE�MACHINE�YOU�OWN� IS�
TECHNICALLY�ALMOST�EXACTLY�THE�SAME�
AS�AN�"����1LUS� 	APART�FROM�THE�
EXTRA�1$.$*"�CARD� SLOT�THAT�THE�"����
OFFERS
� BUT�THE�"����USES�WHAT�IS�
KNOWN�AS� k4URFACE�.OUNT�
5ECHNOLOGY�� 	4.5
�WHICH�HAS�
ALLOWED�$OMMODORE�TO�SQUEEZE�THE�
"���jS� BOARD� INTO�A�SMALLER�CASING�

5HE�VERSION�OF�8ORKBENCH�AND�
,ICKSTART�BUNDLED�WITH�BOTH�
MACHINES� IS�ALMOST�IDENTICAL�TOO�� �
THE�ONLY�DIFFERENCE�BETWEEN�
8ORKBENCH������	BUNDLED�WITH�THE�
"���
�AND�8ORKBENCH� �����	BUNDLED�
WITH�THE�"����1LUS
� IS�THAT������
SUPPORTS�THE�"����S�1$.$*"�SLOT�
��� :ES�� �ADDING�ALL�THE�CARDS�THAT�
YOU�VE�MENTIONED�WILL�GIVE�YOU�A�TOTAL�
OF��.B�OF�3".��"ND�YES� �.B� IS�THE�
MAXIMUM�AMOUNT�OF�3".�THAT�AN�
"����CAN�HANDLE����

40�/08�:06�$
*�AM�A�STUDENT�WITH�
ABOUT�_���TO �MY�NAME�
AND� *�HAVE�TAKEN�AN�
INTEREST� IN�$�� *�HAVE�A�
COPY�OF�/ORTH�$�AND�

!/AB3@7<5��;75/���BY�#RUCE�4MITH�
#OOKS�� *� REQUIRE�SOME�FORM�OF�
INSTRUCTION�MANUAL�WHICH�YOU�WOULD�
EXPECT�TO�GET�WITH�ANY�PROGRAMMING�
LANGUAGE�� *� HAVE�BEEN�FOLLOWING�YOUR�
SERIES�ON�$�BUT�*�DO�NOT�WISH�TO �
SPEND�OVER�_����ON�4"4�$��%O�YOU�
HAVE�ANY�SUGGESTIONS 
$HRIS�8EBB
#URSLEDON
4OUTHAMPTON

3ECENTLY� IN�THE�"MIGA�4HOPPER�$�
PROGRAMMING�SERIES�WE�CHANGED�
OVER�TO�%*$&�BY�.ATT�%ILLON��5HIS� IS

()4�4(%�(!2$7!2%
*�HAVE�RECENTLY�STARTED�TO �LEARN�
ASSEMBLY�LANGUAGE�WITH�THE�PRIMARY�
AIM�OF�CODING�GAMES�AND�DEMOS�
.Y�PROBLEM�IS�THAT�WHILE�*�CAN�FIND�
MANY�BOOKS�WHICH�DEAL�WITH�

ASSEMBLY�PROGRAMMING�THROUGH�THE�OPERATING�
SYSTEM� *�CANNOT�FIND�ANY�HARDWARE�ORIENTATED�
PROGRAMMING�BOOKS�� *� RESISTED�BUYING�"BACUSjS�
&GAB3;�$@=5@/;;3@JA��C723�BECAUSE�YOU�HAVE�
SAID�THAT�IT �CONTAINS�A�VERY�BAD�PROGRAMMING�
STYLE�WHICH� IS�INCOMPATIBLE�WITH�8ORKBENCH
�����AND�ABOVE��4URELY�IT �IS�POSSIBLE�TO �PROGRAM�
THE�HARDWARE�DIRECTLY�AND�S TIIL�MAINTAIN�A�HIGH�
DEGREE�OF�COMPATIBILITY �"FTER�ALL�MOST�NEW�
GAMES�HIT�THE�HARDWARE�AND�S TILL�WORK�ON�8B�����
AND�ABOVE�

*� HAVE�THE�HARDWARE�REFERENCE�MANUAL�BUT�IT�
DOES�NOT�STATE�HOW�*�WILL�BE�ABLE�TO�TAKE�OVER�
THE�MACHINE�MAKING�THE�PROVIDED�EXAMPLES�NO�
USE�AT�ALL�� *�WOULD�BE�MOST�GRATEFUL� IF�YOU�COULD�
RECOMMEND�SOME�BOOKS�ON�THE�SUBJECT�AND�
SPECIFY�WHICH�OF�THE�3OM�,ERNEL�.ANUALS�ARE�
NECESSARY�AS�WELL�AS�PROVIDE�SOME�SOURCE�CODE�
TO�SHUT�DOWN�THE�OPERATING�SYSTEM��)AVING�
LOOKED�AT�THE�3,.S� IT �LOOKS� LIKE�PROGRAMMING�
THE�HARDWARE�IS�EASIER�THAN�PROGRAMMING�
THROUGH�THE�04�
,RISHNA�,OTECHA
,ENTON
)ARROW

5HIS� IS�A�VERY�ODD�SUBJECT�� *N�THEORY� NO�ONE�
SHOULD�ACCESS�ANY�HARDWARE� REGISTERS�DIRECTLY�
EVER� AT�ALL� AND�THE�HARDWARE� REFERENCE�MANUAL

SHOULD� NEVER�HAVE�BEEN�WRITTEN��&VERYONE�SHOULD�
USE�THE�04� AND�THERE�WOULD�BE�PEACE�THROUGHOUT�
THE�WORLD�AND�EVERYONE�WOULD�HAVE�JUST�THE�RIGHT�
AMOUNT�OF�MONEY�� *N�PRACTICE� OF�COURSE�THINGS�
NEVER�WORK�THIS�WAY��5HE�"MIGA�04� IS�NOT�FAST�
ENOUGH�FOR�GAMES�AND�DEMOS�UNLESS�YOU�HAVE�
,ICKSTART���OR�ABOVE�	WHICH� IS�MUCH�FASTER� AND�
CONTAINS�A� LOT�OF�FUNCTIONS�THAT�GAMES�
PROGRAMMERS�WOULD� NEED
��5HERE� IS�NO�HARDWARE�
GUIDE�FOR�THE�"("�CHIPSET�SO� IF�YOU�WANT�TO�USE�
����COLOURS�YOU�WILL� NEED�TO�GO�THROUGH�THE�04�

5HE�DEGREE�OF�COMPATIBILITY�IS�A�DIFFERENT�
KETTLE�OF�FISH�ALTOGETHER�� *F�YOU�ARE�GOING�TO�USE�
THE� INFORMATION� IN�THE�HARDWARE� REFERENCE�MANUAL�
THERE�ARE�SOME�BASIC�THINGS�YOU�CAN�DO�TO�HELP�
YOURSELF�OUT�IN�THE�FUTURE�WITH�REGARD�TO�
COMPATIBILITY�� )ERE�ARE�A�FEW�POINTERS�
n�"LWAYS�ALLOCATE�YOUR�MEMORY�USING�THE
EXEC�LIBRARY��/EVER�TAKE�MEMORY�WITHOUT�PROPERLY�
ALLOCATING�IT��"LSO� ALLOCATE�THE�RIGHT�TYPE�� #EAR�IN�
MIND�THAT�THE�GRAPHICS�HARDWARE�CANNOT�ACCESS�
ANYTHING�OTHER�THAN�$HIP�3".�
n� *F�YOU�NEED� INTERRUPTS� ALLOCATE�THEM�USING�
EXEC�LIBRARY�
n� 'OR�BLITTER�ACCESS�CALL�0WN#LITTER�BEFORE�USING�
IT� AND�%ISOWN#LITTER�AFTERWARDS��"LWAYS�USE�
$OMMODOREjS�8AIT#LIT� 	IN�THE�GRAPHICS�LIBRARY

RATHER�THAN�YOUR�OWN�VERSIONS��$OMMODOREjS� IS�
VERY�FAST�AND�DOES�NOT�CORRUPT�ANY�REGISTERS�� *T�IS�
AS�GOOD�AS�ANY�YOU�COULD�WRITE� AND� IS�GUARANTEED�
TO�WORK�WITH�ALL�VERSIONS�OF�THE�BLITTER� UNLIKE�A� LOT�
OF�BLITTER�WAIT�CODE� *� HAVE�SEEN�
n� %ONjT �DISABLE�THE�04�� 4IMPLY�STOP� IT�FROM�
HOGGING�THE�$16�� %O�THIS�BY�RAISING�YOUR�TASK

PRIORITY�TO�A� LARGE�VALUE�� �SAY����OR�����5HIS�WILL�
STOP�THE�REST�OF�THE�04�FROM�DOING�ANYTHING�
WITHOUT�KILLING�IT� SO�ESSENTIAL�04�INTERRUPTS�AND�
CODE�WILL�STILL�OCCUR�
n� *F�YOU� ARE�GOING�TO�USE�YOUR�OWN�COPPER�LIST�
EXECUTE�THESE� INSTRUCTIONS� BEFORE� INSTALLING�IT�

SUBA�L� ALAL
(3"� -OAD7IEW� ��-OAD�A�e�b

BLANK�VIEW���I�E��CLEAR�DISPLAY�
(3"� 8AIT50'
(3"� 8AIT50'���8AIT�FOR�THE

-OAD7IEW�TO�DEFINITELY�TAKE�EFFECT�
NOW�INSTALL�COPPER�LIST���

8HERE�(3"�IS�A�MACRO�THAT�CALLS�THE�
GRAPHICS�LIBRARY��:OUjLL� HAVE�TO�OPEN� IT�FIRST�� *� HAVE�
MY�(3"�MACRO�SET�UP� LIKE�THIS�

(3"�� MACRO
MOVE�L� (RA#ASEA��
JSR� @-70=L	A�
�
ENDM

n� %ONjT �BUSY�WAIT�� 'OR�EXAMPLE�DONjT �PERFORM�A�
DELAY�BY�LOOPING��5IME� IT� BECAUSE�DIFFERENT�
PROCESSORS�OPERATE�AT�DIFFERENT�SPEEDS�

'OR�MORE�ADVICE�AND� INFORMATION�ON� INTERRUPTS�
AND�MEMORY�ALLOCATION� CONSULT�THE�30.�,ERNEL�
.ANUAL�ON�-IBRARIES�� *DEALLY�YOU�WOULD�WRITE�YOUR�
GAMES�USING�THE�04�BUT�TO�MAINTAIN�8ORKBENCH
����COMPATIBILITY�AND�GET�THE�SPEED�YOU�WANT�YOU�
MAY�FIND�YOU�HAVE� LITTLE�CHOICE�� )OWEVER� A�FEW�
BASIC�STEPS�	LIKE�THOSE�OUTLINED�ABOVE
�WILL� HELP�
ENSURE�YOUR�PROGRAMS�WHICH�WILL� RUN�ON�FUTURE�
"MIGAS� REGARDLESS�OF�PROCESSOR�AND�CHIPSET�� '&
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�INCLUDE��PROTO�ALL��H�

AVAILABLE�ON�VARIOUS�'ISH�DISKS�FROM�
GOOD� PUBLIC�DOMAIN� LIBRARIES�OR�IF�
YOU�CAN�WAIT�A�MONTH�THERE�MAY�BE�
SOMETHING�TO� INTEREST�YOU�ON�NEXT�
ISSUEjS�"MIGA�4HOPPER�COVER�DISK�	A�
HINT�TO�THE�WISE
��5HE�VERSION� USED� IN�
THE�$�PROGRAMMING�ARTICLES� IN��*4�IS�
���������"S�FOR�A�GOOD� INSTRUCTIONAL�
BOOK� THE�BEST�ONE� *� CAN� RECOMMEND�
IS�THE�STANDARD� REFERENCE�BOOK� 5HE�
$�1ROGRAMMING�-ANGUAGE� BY�#RIAN�
,ERNIGHAN�AND�%ENNIS�3ITCHIE�THE�
DESIGNERS�OF�$�� *T�IS�CURRENTLY� IN� ITS�
SECOND�EDITION�AND� IS� PUBLISHED�BY�
1RENTICE�)ALL��5HE� *4#/� IS�����d
���������� #UT�AGAIN�YOU�MIGHT�FIND�
THAT�SOMETHING� INTERESTING�JUST�
HAPPENS�TO�BE�BUNDLED�WITH�"MIGA�
4HOPPER�NEXT� ISSUE���� IF�EVERYTHING�
GOES�ACCORDING�TO�PLAN�� #ETTER�
RESERVE�YOUR�COPY�WITH�YOUR�
NEWSAGENT�NOW�OR�TURN� TO�PAGE����
AND�THINK�ABOUT�SUBSCRIBING�� 54

/05�7&3:�*/5&-6'0/5
���8HEN� *�TRY�TO�RUN�
*NTELLIFONT�A�REQUESTER�
STATES�� k#ULLET�NOT�
CORRECTLY�INSTALLED�
PLEASE�RE�INSTALL�� <'ILE�

'0/54�@#ULLET�IF�FNT>�MISSINGl ��
8HAT�IS�GOING�ON 
���-ATER�VERSIONS�OF�8ORKBENCH���
HAVE� *NSTA LL�AND�"MIGA(UIDE�ON�DISK
� �BUT�MINE�DOES�NOT�SO�*� BOUGHT�
'ISH�%ISK�����TO �ADD�THESE�ITEMS�TO �
MY�HARD�DISK��5HERE�IS�AN�AMPLE�
SUPPLY�OF�TEX T�FILES�BUT�NONE�WITH�A�
STEP�BY�STEP�GUIDE�FOR�INSTALLATION�

*N�THE�PUBLIC�DOMAIN�SECTION� IT�
STATED�THAT�THE�-H"�ARCHIVE�HAS�TO �
BE�EXTRACTED�FROM�THE�DISK�AND�
INSTALLED�WITH�THE� *NSTALLER�� *�CAN�
FIND�NONE�OF�THESE��'OR�INSTANCE�THE�
"MIGA(UIDE�DRAWER�ONLY�CONTAINS�
"MIGA(UIDE�-)"�PLUS�FIVE�TEXT�FILES��
"NY�ATTEMPT�TO�OPEN�THIS�ICON�
RESULTS�IN�AN� k &XECUTE�'ILEl�
REQUESTER�WITH�"MIGA(UIDE�-)"�ON�
THE�COMMAND� LINE��1RESSING�0,�JUST�
RESULTS�IN�AN�0UTPUT�WINDOW�STATING�
THAT�THE�FILE�IS�NOT�EXECUTABLE��5HIS�
IS�ALSO�TRUE�OF�THE� *NSTALLER�PROGRAM��
"�%�.AYFIELD�
3YDDINTON�
/OTTINGHAM

���5HIS� IS�A�THORNY�ONE�� �AND� *�MUST�
CONFESS� IT�S�THE�FIRST�TIME� *� HAVE�
COME�ACROSS�THIS� BUG�� *� CAN�ONLY�
ASSUME�THERE�WAS�EITHER�SOMETHING�
WRONG�WITH�YOUR�DISK�SET�	AS�YOUR�
SECOND�QUERY�SUGGESTS
�OR�POSSIBLY�
THAT�THE�FULL�FONT�SET�HAS� NOT�BEEN�
INSTALLED�FOR�SOME�REASON�� 6SING�
4HOW���"IL�'ILES�ON�THE� *CONS�MENU�
FIND�THE�OFFENDING�DRAWERS�	@#ULLET�
AND�@#ULLET@0UTLINES
�ON�YOUR�
MASTER�FONTS�DISK�AND�COPY�THEM� INTO�
THE�'ONTS�DIRECTORY�OF�THE�HARD�DISK��
8ITH� LUCK� THAT�WILL�CURE� IT�
��� /OTHING� IS�EVER�QUITE� AS�SIMPLE�AS�
IT�APPEARS�� *TjS�ALL�TOO�EASY�TO�
ASSUME�THAT�EVERYONE� KNOWS�WHAT�
-H"�IS� NEVER�MIND�WHAT� IT�DOES��5HE

*N�THE�LISTING�
WINDOW�C� IN�YOUR�$�
PROGRAMMING�ARTICLE�IN�
"MIGA�4HOPPER����
THERE�IS�AN� INCLUDE�FILE�

CALLED�PROTO�ALL�H�AND� *�CANNOT�
FIND�THIS�� *�TRIED�USING�ALL@PROTOS�H�
IN�THE�CLIB�DIRECTORY�BUT�%*$&�FINDS�
SEVERAL�ERRORS�IN� ITS�OWN�STDIO�H�
FILE��$OULD�YOU�PLEASE�CLARIFY�THIS�
MATTER�FOR�ME 

*T�WOULD�BE�HELPFUL� IF�
COMMENTS�COULD�BE�MADE�ABOUT�
WHAT�FUNCTIONS� IN�THE�LISTING�
REQUIRE�THESE� INCLUDES� PARTICULARLY�
ONE�SUCH�AS�AL-PROTOS�H�WHICH�
INCLUDES�ALL�THE�PROTOTYPE�INCLUDES�

ICONS�YOUjRE�REFERRING�TO�ARE�NOT�
EXECUTABLE�PROGRAMS�� �EVEN�THOUGH�
8ORKBENCH�MIGHT�THINK�THEY�ARE��
5HEYjRE� kARCHIVESl� PRODUCED�BY�A�
SHAREWARE�ARCHIVING�PROGRAM�CALLED�
-H"��8ORKBENCH�TRIES�TO�EXECUTE�
THESE�BECAUSE�THEY�ARE�MARKED�AS�
kEXECUTABLEl�BY�THEIR�PROTECTION� FLAGS�
	SEE� *CONS���*NFORMATION
��
6NFORTUNATELY� THIS�FLAG�DEFAULTS�TO�
0/�FOR�EVERY�FILE�"MIGA%04�CREATES�� �
WHICH� IS�ONE�OF�ITS�ENDEARING�LITTLE�
ECCENTRICITIES�

5HE�CURE� IS�SIMPLE�ENOUGH�
ALTHOUGH�YOU�WILL� HAVE�TO�DIP� INTO�
"MIGA%04�FOR�A�WHILE�� 'IRST�YOU�WILL�
HAVE�TO�FIND�A�COPY�OF�-H"�� �YOU�
SHOULD�BE�ABLE�TO�GET�IT�FROM�WHOEVER�
SOLD�YOU�THE�'ISH� DISK� OR�IT�MAY�EVEN�
BE�ON�THE�DISK�ALREADY�� *T�HAS�BEEN�
ON�SOME�PAST�"MIGA�4HOPPER�COVER�
DISKS�AS�WELL�� )EREjS�HOW�TO�FIND�OUT�
IF�YOU�ALREADY�HAVE� IT�IN�YOUR�
COLLECTION�
���0PEN�THE�4HELL� ICON�
���8HEN�THE�PROMPT�	L�4:4�
�
APPEARS� ENTER�THE�FOLLOWING�

4&"3$)�%'0��-)"� �"--�'*-&

*NSERT�'ISH���� IN�YOUR�INTERNAL�DRIVE�
AND�PRESS��3ETURN���"MIGA%04�WILL�
HUNT�THROUGH�THE�ENTIRE�DISK�AND�TELL�
YOU� IF�THE�FILE� IS�THERE� LIKE�THIS�

"SSEMBLER�� �"�PROGRAM�WHICH�
CONVERTS�AN�ASSEMBLY�LANGUAGE�
PROGRAM�WRITTEN� IN�WORDS�	WELL�
ALMOST
� INTO�THE�MACHINE�CODE�
NUMBERS�THAT�THE�"MIGAjS�������
PROCESSOR�UNDERSTANDS��8RITING�
PROGRAMS� IN�ASSEMBLY�LANGUAGE�
ENSURES�THAT�THE�BEST�POSSIBLE�
SPEED�AND�MEMORY�EFFICIENCY�ARE�
GAINED� FROM�THE�MACHINE�

#LITTER�� �1ART�OF�THE�"GNUS�CHIP

*�HOPE�YOU�CAN�SHED�SOME�LIGHT�
ON�THIS�� �IT� IS�FRUSTRATING�NOT�BEING�
ABLE�TO�GET�THE�THING�WORKING�
$(
#RISTOL

*�MUST�APOLOGISE�� *N�THE�EFFORT�TO�GET�
THE�PROGRAM�WORKING� *� INCLUDED�AN�
OLD�FILE�CALLED�PROTO�ALL�H�	WHICH� IS�
NOW�SUPERSEDED�BY�THE�CLIB��
DRAWER�AS�YOU�CORRECTLY�FOUND�OUT
��
5HIS�SIMPLY�INCLUDES�EVERYTHING�
THUS�ENSURING�THAT�ANY�04�CALL� *�
MAKE�HAS�A�PROTOTYPE��5HE�RESULT�OF�
THIS�WAS�THAT�THE� PROGRAM�TOOK�
MUCH� LONGER�TO�COMPILE�THAN�
NECESSARY�� 3EPLACE�THE� LINE�

'ISH@����$�-)"

��� *F�YOU�CANNOT� LOCATE�-H"�	-)"RC
�
ON�THAT�DISK� TRY�SOME�OTHERS�FROM�
YOUR�1%�OR�SHAREWARE�COLLECTION�� �OR�
THE�COVER�DISKS�FROM�"MIGA�4HOPPER��
*F�YOU�MANAGE�TO�FIND�A�COPY�USE�THE�
8ORKBENCH�TO�FIND�AND�COPY�IT�FROM�
DISK�YOUR�HARD�DISKjS�C��DIRECTORY�
���(ET�THE�OFFENDING�DISKS�AND�DRAG�
THE� ICONS�MARKED� kXXX�LHAl� INTO�THE�
3".�DISK�
��� 0PEN�YOUR�4HELL� AND�ENTER�THIS�

$%�3".�
-)"�E�� 9 9 9 �

WHERE� kXXXXl� IS�THE�NAME�OF�THE� ICON�
CONCERNED�	WITHOUT�THE�-)"�PART
�� 	*F�
YOU�HAVE�A�COPY�OF�-)"RC�ENTER�THAT�
IN� PLACE�OF�-)"�
�'OR�INSTANCE� IF�YOU�
HAD�COPIED� *NSTALL�-)"�TO�THE�3".�
DISK�YOU�WOULD�ENTER�

-)"�E�*NSTALL

OR

-)"RC�X�*NSTALL

���5HIS�COMMAND�SHOULD�TAKE�ALL�THE�
FILES�FROM�THE�ARCHIVE�AND� LEAVE�THEM�
ON�YOUR�3".�DISK�� *T�IS�UP�TO�YOU�TO�
MOVE�THEM�TO�THE�CORRECT�PLACE�ON

WHICH�CAN�MOVE�AND�ALTER�AREAS�OF�
MEMORY�	SPECIFICALLY�GRAPHICS�
MEMORY
�AT�VERY�HIGH�SPEED�
WITHOUT�INTERVENTION�FROM�THE�
CENTRAL� PROCESSOR��"S�A�RESULT� IT� IS�
USED�EXTENSIVELY�FOR�ANIMATION�

*NCLUDE�FILES�� �4UPPLIED� BY�
$OMMODORE� PROVIDE�ALL�THE�OFFSETS�
NEEDED�TO�ACCESS�SYSTEM� LIBRARY�
ROUTINES� AND�THE�FORMATS�FOR�ALL�
SYSTEM�STRUCTURES�

WITH�THIS� 	WHICH� NEEDS�TO�BE�TYPED�
IN� ALL� AS�ONE� LINE
�

�INCLUDE
�CLIB�INTUITION@PROTOS�H�

5HIS� IS�BECAUSE�WEjRE�ONLY�USING�04�
FUNCTIONS�FROM� INTUITION�LIBRARY�� *F
YOU�HAVE�PROBLEMS�WITH�YOUR�STDIO�H�
FILE� IN�CONJUNCTION�WITH�THE�
INCLUDES�YOU�MIGHT�HAVE�AN�OLD�
VERSION�OF�%*$&�� *� AM�USING���������
TO�WRITE�THE�$�PROGRAMMING�SERIES�
AND�ALL� LISTINGS�ARE�COMPILED� AND�
TESTED�WITH�THIS�VERSION�� 54

YOUR�HARD�DISK�DRIVE�� 	-H"�CAN�DO�THIS�
FOR�YOU� BUT� *�DO�NOT�WANT�TO� LEAVE�
THAT�TO�A�CHANCE�TYPING�ERROR�


"�BASIC�KNOWLEDGE�OF�"MIGA%04�
IS�STILL�THE�ONLY�WAY�TO�MASTER�THE�
"MIGA�� �IT�GIVES�YOU�ACCESS�TO�A�
HUGE�AMOUNT�OF�FREE�AND� LOW�COST�
SOFTWARE� AND�ENABLES�YOU�TO�
HARNESS�THE� POWER�OF�YOUR�MACHINE��
.4

8)*$)�.0/*503 
*jVE�HAD�AN�"����FOR�
THREE�YEARS�AND� *jVE�
JUST�BOUGHT�AN�"������
/OW�*� HAVE�A�COUPLE�OF�
QUESTIONS�

��� *jM�CURRENTLY�USING�A�57�FOR�
DISPLAY�BUT�*� NEED�TO�GET�A�MONITOR��
* jVE�BEEN�WONDERING�ABOUT�THE�$#.�
�����BUT�*�HEARD�THAT�THE�PICTURE�
QUALITY�IS�BAD�� *S�THIS�SO 
� � �� ALSO�WANT�A�HARD�DRIVE�AND�A�
$%���DRIVE��8ILL�THE�"�����POWER�
SUPPLY�BE�ENOUGH�FOR�BOTH�OF�THESE �
*F�NOT�W ILL�MY�OLD�"����146�DO�THE�
TRICK 
+OSEPH�3OBINSON
-YMINGTON
)AMPSHIRE

���5HE�$#.� ����� IS�NO� LONGER�BEING�
MADE�	AND� IT�WASNjT�THAT�GOOD�
ANYWAY� AS�YOU�HEARD
� SO�YOUR�BETTER�
BET�WOULD�BE�FOR�EITHER�A�$#.� �����
OR������� �THE������ IS� BETTER� BUT�
MORE�EXPENSIVE�� #UT�DO�YOU� REALLY�
NEED�A�MULTISYNC �0F�COURSE�YOUjLL�
GET�FLICKER�FREE� IMAGES� BUT�YOU� COULD�
SAVE�MONEY�AND�BUY�A�$#.� �����OR�
EQUIVALENT�INSTEAD� AND�PUT�THE�
SAVED�MONEY�TOWARDS�YOUR�HARD�
DRIVE�
��� 6NLESS�YOU�HAVE� INFORMATION�TO�
THE�CONTRARY�*�THINK�YOUj LL�FIND�THAT�THE�
$%��� IS�A�STAND�ALONE�UNIT�COMPLETE�
WITH� ITS�OWN�146� 	AND�NOT�YET�ABLE�TO�
BE�CONNECTED�DIRECTLY�TO�ANOTHER�
"MIGA
� SO�DONjT�WORRY�ABOUT�THIS�
ASPECT�FOR�THE�TIME�BEING�� *F�YOU�
MEAN�A�$%�30.�DRIVE� THESE�ARE� NOT�
AVAILABLE�FOR�THE�"������"S�FOR�HARD

(&/&3"-*
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DRIVES� IF�YOU�BUY�THE� RECOMMENDED�
TYPES�OF�*%&�DRIVES�FOR�YOUR�"�����
THEN�YOUR�EXISTING�POWER�SUPPLY�
SHOULD� CAUSE�NO�PROBLEMS���*

45&14�50�)&"7&/
*�STARTED�TO�READ�THE�
ARTICLE� IN�THE�
4EPTEMBER�ISSUE�OF�
�;75/�&6=>>3@���&���
�
ON�DESKTOP�PUBLISHING�

AND�WHEN� *�GOT�TO�THE�BIT�SAYING�
k8HEN�YOU�PRINT�MULTIPLE�PAGES�
DOES�THE�TEX T�CREEP�FURTHER�AND�
FURTHER�DOWN�EACH�PAGE l� *�
SCREAMED�k:ES�l �THANKFUL�THAT�AFTER�
SIX�MONTHS�PUZZLING�OVER�THIS�
PROBLEM�ALL�WOULD�NOW�BE�REVEALED�

#UT�AFTER�READING�AND� RE�READING�
THE�ARTICLE�MY�CRY�OF�JOY�TURNED�TO�A�
SCREAM�OF�ANGUISH��/OWHERE�COULD� *�
FIND�THE�ANSWER�TO�THE�ONLY�QUESTION�
*�WANTED�ANSWERED�� 1LEASE�PUT�ME�
OUT�OF�MY�MISERY�AND�GIVE�ME�THE�
REASON�FOR�THIS�PROBLEM�� *T�OCCURS�
WITH�THE�$ANON�%ESK+ET�PRINTER�*�
BORROW�FROM�WORK�ON�OCCASIONS�
USING�*=@2E=@B6�����
1AUL�.ATTHEWS
#LACKPOOL
-ANCS

:OU�HAVE�CONFUSED�THE� ISSUE�BY�
CLAIMING�TO�BE�USING�A� k$ANON�
%ESK+ET��WHICH� IS� LIKE�SAYING�YOU�
DRIVE�A�'ORD�.ETRO� SO� IT� IS�DIFFICULT�TO�
GIVE�YOU�SPECIFIC�HELP�� *�M�GOING�TO�
GUESS�THAT�BECAUSE�YOU�MENTIONED�
THE�MANUFACTURER�S� NAME�YOUjRE�
ACTUALLY�BORROWING�A�$ANON�BUBBLEJET�
FROM�WORK� NOT�A�)EWLETT�1ACKARD�
%ESK+ET��"ND� *jM�GOING�TO�GUESS�THAT�
THE�MODEL� OF�BUBBLE�JET�YOU�ARE�USING�
IS�THE�#+����

4ET�UP�YOUR�8ORKBENCH�PRINTER�
PREFERENCES�AS�DESCRIBED� IN�THE�
k3IGHT�A�BIT� DOWN�A�BIT���l� ARTICLE� IN�
"4����� 	"NYONE�WHO�MISSED�THAT�WILL�
HAVE�TO�ORDER�A�COPY�ON� PAGE����OF�
THIS� ISSUE�
�5HE�#+����HAS�HARDWARE�
TOP�AND�BOTTOM�MARGINS�OF�HALF�AN�
INCH� SO�ENTER�A�PAPER�LENGTH�OF����
LINES�WHICH�WORKS�OUT�TO������
INCHES�AT�SIX� LINES� PER�INCH� 	IPI
�
.AKE�SURE�YOU� HAVE�'ANFOLD�SELECTED�
AS�THE�1APER�5YPE� IN�YOUR�8ORKBENCH
*�� �� �PRINTER�PREFERENCES�

8ORDWORTH��� UNDERSTANDS�ABOUT
PRINTER�HARDWARE�MARGINS� BUT�
8ORDWORTH�����DOES�NOT� SO�YOUjLL�
HAVE�TO�COMPENSATE�MANUALLY�BY�
REDUCING�YOUR�ON�SCREEN� PAGE� LENGTH�
TO� ����� INCHES��4ELECT�$ONTINUOUS�
WHEN� PRINTING�FROM�8ORDWORTH�� �DONjT�
SELECT�$UT�4HEET�4HEET�'EEDER�OR�
ANYTHING�ELSE� LIKE�THAT�� 'OLLOW�THESE�
INSTRUCTIONS�AND�THE�TOP� LINE�ON�EACH�
PAGE� IN�YOUR�MULTI�PAGE�DOCUMENTS�
WILL� NOT�START� LOWER�AND� LOWER�DOWN�
THE�PAGE�

5HE� REASON�THIS� HAPPENS� IS�
BECAUSE�OF�THOSE�HALF�INCH� HARDWARE�
MARGINS�THAT�THE�#+���� INSISTS�UPON��
5HIS�MEANS�THAT�YOU�HAVE�NOT�GOT
* * �� � � INCHES�OF�PAPER�ON�WHICH�TO

PRINT�ONLY������� INCHES�� *F�YOU�SELECT�
AN�"��PAGE� SIZE� IN�8ORDWORTH�	���
LINES�OF�TEXT�AT��� *PI
� THE�BIT�AT�THE�
BOTTOM�OF�EACH� PAGE�WHICH� IS�
NORMALLY�BLANK�	THE�SOFTWARE�BOTTOM�
MARGIN
�CANNOT�BE�PRINTED�ON�THE�
VERY�FIRST�PAGE�OF�THE�DOCUMENT� SO�
THE�PRINTER�FEEDS�THAT�PAGE�OUT�
FEEDS� IN� ANOTHER�PAGE� PRINTS�THE�
SOFTWARE�BOTTOM�MARGIN�OF�THE�FIRST�
PAGE�AND�THEN�STARTS�PRINTING�THE�
NEXT�PAGE�WHICH�NORMALLY�BEGINS�
WITH�A�BLANK�AREA� THE�SOFTWARE�TOP�
MARGIN��"S�MORE�AND�MORE�PAGES�ARE�
PRINTED� SO�THE�PRINTOUT�GETS�MORE�
AND�MORE�OUT�OF�STEP��4OME�PRINTERS�
FEED�THE� kSOFTWARE� BOTTOM�MARGINl�
PAGES�OUT�BEFORE�PRINTING�THE�NEXT�
PAGE�OF�TEXT� RESULTING� IN�A�BLANK�
SHEET�EVERY�OTHER�PAGE�OF�THE�
DOCUMENT�

5HIS�WAS�EXPLAINED� IN�THE� k%OWN�
A�BIT� RIGHT�A�BIT���l� ARTICLE�QUITE�
CLEARLY� AND� *jM� PUZZLED�HOW�YOU�
COULD�HAVE�MISSED� IT�� 1AGE����
BOTTOM� LEFT�HAND�CORNER�OF�THE� PAGE�
THE�PARAGRAPH�BEGINNING�k#UT�WHAT�
ABOUT�THE�BOTTOM�MARGIN l ��(O� READ�
PAGES����AND����AGAIN�� THE� REST�OF�
THAT�ARTICLE� IS�SPECIFIC�TO�1ROFESSIONAL�
1AGE� 1AGESTREAM� 'INAL�$OPY�**�AND�
8ORDWORTH�����*

_� ���,&:#0"3%�
"("*/ 

*N��;75/�&6=>>3@����
YOUR�REPLY�TO�3ALPH�
$ROSBY�SUGGESTS�THAT�
THE�PROBLEM�OF�-OCALE�
KEYBOARDS�NOT�BEING�

RECOGNISED�CAN�BE�CURED�BY�ADDING�
THE�1"5)�KEYWORD�TO�THE�,&:."14�
ASSIGNMENT�IN�THE�4TARTUP��
SEQUENCE�� *� HAVE�A�SIMILAR�PROBLEM�
ONLY�MY�KEYBOARD�APPEARS�CORRECTLY�
IN�-0$"-&�� *S�THIS�A�HARDWARE�FAULT �
1ETER�$ASSIDY�
#ELFAST

*T�ALWAYS�GALLS�ME�WHEN�BASICALLY�
GOOD�	AND�TESTED
� ADVICE�FAILS�FOR�
SOME�REASON�ON�A�DIFFERENT�MACHINE��
*� FIND� IT�HIGHLY�UNLIKELY�YOU�HAVE�A�
HARDWARE�FAULT�HOWEVER� SO�YOU�CAN�
REST�EASY�THERE��8HEN�YOU� SAY�
k -0$"-&l �YOU�DO�MEAN� k */165l �
DONjT �YOU �-0$"-&�SETS�THE�COUNTRY

BUT�NOT�THE� KEYBOARD� LAYOUT�FOR�THAT�
COUNTRY�THE� LAYOUT� IS�DETERMINED�BY�
*/165�� *F�YOU�HAVE�MADE�THE�CORRECT�
SETTINGS�AND�ARE�SURE�YOUR�KEYBOARD�
IS�WRONG�	THE�ONLY�SURE�TEST�IS�TO�TYPE�
INTO�"MIGA%04
�THEN�SOMETHING�ELSE�
IS� AMISS��:OU�COULD�TRY�ADDING�THE�
FOLLOWING�TO�YOUR�4TARTUP�SEQUENCE�
AFTER� *13&'4�

$�4ET,EY#OARD�,&:."14��GB

*F�THAT�STILL� DOESNjT �WORK� SEND�ME�A�
COPY�OF�THE�DISK�C �O �"MIGA�4HOPPER�
AT�THE�USUAL� ADDRESS�AND� *jLL� DO�MY�
BEST�TO�SORT�IT�OUT��!&

$0.1"$5�130#-&.4
*� BOUGHT�A�$OMMODORE�
"����$%�DRIVE�FOR�MY�
MACHINE�IN�"PRIL������
AND� IT �HAD�GIVEN�HOURS�
OF�TROUBLE�FREE�SERVICE�

UNTIL� *�DECIDED�TO�UPGRADE�THE�3".�
*� BOUGHT�A�SECOND�HAND�1OWER�
$OMPUTING��.B�EXPANSION�
	POPULATED�TO��.B
� PLANNING�TO �
CONNECT�THE�"����THROUGH�THE�3".�
EXPANSIONjS� k FULL�THROUGH�PORTl �

5HE�3".�WORKED�FINE� BUT�THE�
$%�DRIVE�REFUSES�TO�WORK�AT�ALL�� *T�
APPEARED� IN�ONE�OF�THE�BOOT�MENUS�
BUT�TOTALLY�REFUSED�TO�WORK��1OWERjS�
TECHNICAL�HELPLINE�TE LL�ME�THAT�THE�
"����IS�NOT�COMPATIBLE�WITH�MOST�
THROUGHPORTS�� *S�THERE�A�CURE�FOR�
THIS �'AILING�THAT�WHEN�WILL�
$OMMODORE� RELEASE�A�3".�
EXPANSION�FOR�IT 
.ARTIN�'ROST
*PSWICH
4UFFOLK

"�CURE �1ROBABLY�NOT��$OMMODORE�
HAVE�ONLY�MADE�TWO�MAIN�EXPANSIONS�
FOR�THAT�SLOT�� �THE�"����AND�THE�
"����� �AND�NEITHER�HAS�A�
THROUGHPORT��"�GRIM�MESSAGE� IN�
ITSELF�� .Y�EXPERIENCE� HAS�BEEN�THAT�
MOST�THROUGHPORTS�DO�NOT�WORK�WITH�
%."�BASED�DEVICES�SUCH� AS�THE�
"����� �*� CAN�ONLY�ASSUME�THE�"����
FALLS� INTO�THAT�CATEGORY�TOO�� 4UPRAjS�
39�����.B�EXPANSION� SUFFERS�FROM�
EXACTLY�THE�SAME�PROBLEM�� �SO�THE�
FINGER�SHOULD� PERHAPS� BE�POINTED� IN�
$OMMODOREjS�DIRECTION�

"S�FOR�$OMMODORE�S�PLANS��
PASS�� 	#UT�*jD� CONJECTURE� IT�SEEMS�
UNLIKELY�
�!&

*/7"%&34�'30.�
/035)"--&350/

*� AM�WRITING�A�&>/13�
�<D/23@A�STYLE�GAME� IN�
".04��5HE�DEMO�IS�
ALMOST�FINISHED�BUT� *�
AM�STUCK�ON�HOW�TO �

GET�THE�MISSILES�TO�FIRE�FROM�THE�
ENEMY�SHIPS�� *� HAVE�TRIED�TO�MAKE�
THEM�WORK�BUT�TO�NO�AVAIL��"ND�HOW�
DO�YOU�GET� RID�OF�THE�ORANGE�SCREEN�
WHEN�YOU�PRESS�THE�RUN�KEY�OR�GO�
INTO� k %IRECT�.ODEl� BEFORE�YOU� LOAD�
ANY�FILES �:OU�CAN�SEE� IT�WHEN�YOU�
COMPILE�YOUR�WORK�
+ASON�)OWELLS�
/ORTHALLERTON

*�VE� NEVER�ACTUALLY�TRIED�TO�WRITE�A�
4PACE�*NVADERS�GAME� SO�WHAT� *�M�
ABOUT�TO�TELL�YOU� IS�BASED�ENTIRELY�ON�
THEORY�� *� RECENTLY�WROTE�A�HORIZONTALLY��
SCROLLING�SHOOT�jEM�UP�GAME�
HOWEVER�WHICH�EMPLOYED�A� ROUTINE�
THAT�COULD�QUITE�EASILY�BE�ADAPTED�
.Y�ROUTINE�SIMPLY�GENERATED� A�
RANDOM�NUMBER�BETWEEN� �� AND���
THAT�WAS�USED�TO�DECIDE�WHETHER�THE�
ALIENS�WANTED�TO�ACTUALLY�FIRE�A�
MISSILE�� *F�THE�VALUE� RETURNED�WAS�
EQUAL� TO��� THEN�A�MISSILE� IS�FIRED�� �
THIS�GIVES�A�ONE� IN� FOUR�CHANCE�OF�A�
MISSILE�BEING�FIRED�� *N� ORDER�TO�DECIDE�
WHICH� SHIP�ACTUALLY�FIRES�THE�MISSILE�
SIMPLY�GENERATE�ANOTHER�RANDOM�
NUMBER�THAT�POINTS�TO�ONE�OF�YOUR�
ALIENS�� *F� FOR�EXAMPLE�YOUR�ATTACKING�
ALIEN�FORCE�USES�COMPUTED�SPRITES���
TO���� THEN�SIMPLY�GENERATE�A�
NUMBER�BETWEEN���AND����AND�THEN�
ADD���TO� IT�TO�FIND�OUT�WHICH� SHIP�
SHOULD�FIRE�THE�MISSILE�

5HE�".04�$OMPILER�SHOULD�HAVE�
A�SWITCH�THAT�ALLOWS�YOU�TO�TURN� OFF�
".04jS�DEFAULT�SCREEN�� 'AILING�THAT�
WHY�NOT�SIMPLY�PERFORM�A� k4CREEN�
$LOSEl�AT�THE�START�OF�YOUR�PROGRAM �
��

)08�."/:�'-014 
*� HAVE� RECENTLY�
PURCHASED�A��.B�3".�
BOARD�FOR�MY�"�����
COMPLETE�WITH�A�
��.)Z�ACCELERATOR�

	�����
��.Y�PROBLEM� IS�NOT�
KNOWING�WHETHER�THE�������IS�
RUNNING�OR�NOT�� *�HAVE�THE�PROGRAM�
&GA7<4=��WHICH�RECOGNISES� ITS�
PRESENCE�AND�TELLS�ME�IT� IS� RUNNING�
AT������.'-014��5HIS�MEANS�
NOTHING�TO�ME��8HAT� IS�AN�.'-01 

4ECONDLY� IS�THERE�ANY�WAY� *�CAN�
DO�A�TEST�WHICH�WOULD�ENABLE�ME�TO�
VISIBLY�SEE�THE�INCREASED�SPEED� *� AM�
GETTING�FROM�THE�PROCESSOR � *� HAVE�
DONE�SOME�TESTS� IN� )7AB/�$@=�IN�
WHICH� *� RENDERED�A�PICTURE�BOTH�WITH�
THE�PROCESSOR�INSTALLED�AND�WITH� IT�
NOT�INSTALLED� BUT�THE� RESULTS�WERE

@LKQFKRBA�LK�M>DB�3�

*!2'/.�"534).'
"CCELERATOR�� �"�DEVICE�WHICH�EITHER�
INCLUDES�A�CENTRAL� PROCESSOR�LIKE�
THE�"MIGAjS�OR�A�MORE�ADVANCED�
ONE� IN�THE�SAME�RANGE�BUT�
OPERATING�AT�A�HIGHER�SPEED�

$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�

4TARTUP�SEQUENCE�� �"�PROGRAM�
WHICH� IS�EXECUTED�EVERY�TIME�THE�
"MIGA� IS�SWITCHED�ON�AND�AFTER�
EVERY�RESET�� *T�SETS�UP�THE�SYSTEM�
SO�THAT�IT�IS�USABLE�FROM�
8ORKBENCH� AND�MAY�BE�
CUSTOMISED�BY�THOSE�WHO�HAVE�
UNUSUAL� HARDWARE�OR�SOFTWARE�
REQUIREMENTS�
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THE�SAME�EACH�TIME�� ����MINUTES�� �
WHICH� LEAVES�ME�TO�BELIEVE�ALL� IS�NOT�
WELL� BECAUSE�SURELY�IT� IS�WITH�
RENDERING�A�PICTURE�THAT�AN�
ACCELERATOR�WILL�GIVE�GREAT�BENEFITS��
5HAT� IS�WHAT� *� BELIEVED�ANYWAY�� *F�
NOT� *� HAVE�SPENT�A�LOT�OF�MONEY�FOR�
NOTHING�
3�+�"YERS�
.ANSFIELD�
/OTTINGHAMSHIRE

.�'-014�IS�A�STANDARD�BENCHMARK�FOR�
MEASURING�THE�SPEED�AT�WHICH�THE�COd
PROCESSOR� IN�THIS�CASE�THE������� IS�
WORKING�� *T�STANDS�FOR�.ILLIONS�OF�
'-OATING�1OINT�0PERATIONS� PER�
4ECOND�� *N�OTHER�WORDS� IN� ONE�
SECOND�YOUR�������CAN�PERFORM�
�������OPERATIONS� INVOLVING�
�FLOATING�POINTl�CALCULATIONS�� �WHICH�
ARE�CALCULATIONS�ACCURATE�TO�VARYING�
DECIMAL� PLACES� 	SO�THE�DECIMAL� POINT�
�FLOATSl 
�

3EFERRING�TO�THE�������AS�AN�
ACCELERATOR�IS�TECHNICALLY� INCORRECT�
ALTHOUGH� IN� SOME�WAYS�THE�SPEED� IS�
INCREASED��5HE������� IS�A�COd
PROCESSOR� INTENDED�FOR�CALCULATING�
FLOATING�POINT�MATHEMATICS�WHERE�
THE�NORMAL� ���X��CHIP� IN�YOUR�"MIGA�
WOULD� BE�CLUMSY�AND�SLOW��(ENERALLY�
'16S�ARE� USEFUL� IN� NUMBER�CRUNCHING�
ACTIVITIES�� 6NFORTUNATELY� SOFTWARE�
HAS�TO�BE�WRITTEN�SPECIALLY�FOR�'16S�
SO� PROGRAMS� LIKE� 7ISTA�DO�NOT�
ACTUALLY�MAKE�USE�OF�THEM��5HERE�
ARE� HOWEVER�MANY�PROGRAMS�THAT�DO�
MAKE� USE�OF�A��������� SUCH�AS�
*MAGINE��	FP
�WHICH� IS�GREATLY�
IMPROVED�BY�THIS�OPTION� IN� BOTH�
RENDERING�TIME�AND�WIRE�FRAME�
CONSTRUCTION�TIME�

1ERHAPS�THE�BEST�WAY�TO�
GRAPHICALLY�SEE�THE� INCREASE� IN� SPEED�
DUE�TO�THE�������CO�PROCESSOR�IS�TO�
RUN� A�SHAREWARE� PROGRAM�CALLED�"*##�
	"MIGA� *NTUITION�#ASED�#ENCHMARKS
�
WHICH�WILL� CONDUCT�A�SERIES�OF�TESTS�
ONE�OF�WHICH�WILL� RAY�TRACE�A� BEACH�
BALL��5HE�PICTURE� IS�DRAWN�MANY�TIMES�
FASTER�WITH� AN�'16� 	'LOATING�1OINT�
6NIT�� �THE��������
��"*##�WILL� THEN�
DISPLAY�A�BAR�CHART�SHOWING�THE�
PERFORMANCES�OF�OTHER�MACHINES�
AGAINST�YOURS��8E�REVIEWED�"*##�
BACK� IN�"MIGA�4HOPPER����� �IF�YOU�
WANT�TO�GET�HOLD�OF�A�COPY�FOR�ALL�THE�
DETAILS� TURN�TO�PAGE�����*%

!3+).'�4(%� )-0/33)",%�
*�AM� INTERESTED� IN�
MAKING�AN�EDUCATIONAL�
VIDEO�ON�ASTRONOMY�FOR�
USE� IN�SCHOOLS�� *� HAVE�
ALREADY�MADE�THREE�

��MM�FILMS�BUT� *�FIND� IT�MUCH�EASIER�
TO�MAKE�ANIMATIONS�ON�MY�"MIGA�
WITH��3:CF3�$/7<B��) �����

*�ALREADY�HAVE�SEVERAL�
COMPLETED�SHOTS�SAVED�ON�MY�HARD�
DISK�� �ONE�OF�WHICH� IS������FRAMES�
LONG��5HE�PROBLEM� IS�THAT� *�CANjT �GET�
ANY�HELP�OR�ADVICE�ON�HOW�TO

TRANSFER�THESE�ANIMS�ON�TO�A�BLANK�
7)4�TAPE��$AN�YOU�HELP �"M�*�
ASKING�THE� IMPOSSIBLE 
$�8�$ARSON�
$HADWELL�)EATH�
&SSEX

/O�YOUjRE�NOT�ASKING�THE� IMPOSSIBLE��
5HERE�ARE�SEVERAL�WAYS�TO�SOLVE�YOUR�
PROBLEM�� *jM�ASSUMING�THAT�YOU�HAVE�
AN�"�����JUDGING�BY�THE�SPEC�YOU�
GIVE�AND�THE�PERIPHERALS�YOU�HAVE�
	THOUGH�YOUR�"NSWERS�FORM�SAYS�YOU�
HAVE�A�SIX�MONTHS�OLD�"�����
�� *F�
THIS� IS�SO� THEN�THE�SIMPLEST�WAY�IS�
TO�CONNECT�THE�COMPOSITE�VIDEO�
OUTPUT�FROM�YOUR�"�����TO�YOUR�VIDEO�
DECK�MAKING�SURE�THAT�THE�DECK�IS�
SELECTED�FOR�EXTERNAL� INPUT�	A�SWITCH�
MARKED� k$AMERA�5UNERl�OR�SIMILAR�
MAY�REQUIRE�SETTING
� PUT� IN�AN�
UNPROTECTED�TAPE�AND� PRESS�3ECORD��
5HEN�PLAY�YOUR�ANIMATION�BACK�AND� IT�
SHOULD� RECORD�ON�TO�TAPE�

"�SECOND�METHOD� IS�TO�CONNECT�A�
GENLOCK�OR�MODULATOR�TO�THE�"MIGAjS�
3(#�PORT�AND�THEN�TAKE�THE�VIDEO�
OUTPUT�FROM�THERE�TO�YOUR�7$3�� �
THOUGH� SINCE�THE�"�����ALREADY�HAS�
A�VIDEO�OUTPUT�THIS� IS� A�WASTE�OF�TIME�
AND�MONEY�UNLESS�YOU� REQUIRE�4�7)4�
OR�7IDEO��OUTPUT�

5HIRDLY�YOU�CAN�TAKE�THE�
MODULATED�OUTPUT�FROM�YOUR�"�����
	THE�OUTPUT�THAT�YOU� PLUG�INTO�A�
STANDARD�57
�AND�PLUG�IT� INTO�YOUR�
7$3jS�AERIAL� SOCKET� INSTEAD�OF�THE�
USUAL�57�AERIAL�� .AKE�SURE�THE� INPUT�
SWITCH� IS�SET�TO� k5UNERl� THIS�TIME�AND�
RECORD� AS�USUAL�

"ND�THATjS� ALL�THERE� IS�TO� IT�� *F�YOU�
ARE� AT�ALL� IN�DOUBT�ABOUT�HOW�TO�
RECORD�WITH�YOUR�7$3� *� SUGGEST�YOU�
STUDY�THE�MANUAL� IF�ONLY�TO�ENSURE�
THAT�YOU�ARE�USING�THE�RIGHT�
CONNECTORS� SWITCH�SETTINGS� AND� SO�
ON�� #UT�OTHERWISE� *� EXPECT�YOU�
SHOULD� HAVE�NO�TROUBLE���*

#!./.�7/22)%3
*�AM�PLANNING�TO�BUY�A�
$ANON�#+�����PRINTER�
*S�THERE�A�SUITABLE�
PRINTER�DRIVER�ON�THE�
8ORKBENCH�����4YSTEM�

DISKS �8ILL�THIS�DRIVER�ENABLE�ME�TO �
PRINT�AT�����DPI �*S�THERE�A�DRIVER�IN

"RCHIVE�� �"�COLLECTION�OF�FILES�	AND�
DIRECTORIES
�ALL� HELD� IN�A�SINGLE�FILE�
FOR�EASY�TRANSFER�BETWEEN�SYSTEMS��
"RCHIVES�ARE�USUALLY�COMPRESSED�BY�
SPECIAL�TECHNIQUES�SO�THE�WHOLE� IS�
SOMEWHAT� LESS�THAN�THE�SUM�OF�THE�
PARTS�

(ENLOCK�� �"�WAY�OF�SLAVING�ONE�
VIDEO�SOURCE� 	SAY� AN�"MIGA
�TO�
ANOTHER�	SAY�VIDEOTAPE
� IN�ORDER�TO�
SYNCHRONISE�THEIR�SIGNALS�TO�ALLOW

THE� 'C@0=>@7<B�$@=43AA7=</:�PACKAGE�
WHICH�IS�COMPATIBLE�WITH�THE�#+��
��� �:OU�HAVE�ADVISED�SEVERAL�
READERS�TO�BUY��/<=<&BC27=��8ILL�
THE��/<=<&BC27=�DRIVERS�BE�
COMPATIBLE�WITH�SOFTWARE�LIKE�
*=@2E=@B6���AND�$@=43AA7=</:�$/53�
	���*S��:3F72C;>�COMPATIBLE�WITH�
THE�#+���� 
4AM�"ITCHESON� �
"BERDEEN

8ORKBENCH���DOES�NOT�COME�WITH�A�
SUITABLE�DRIVER�FOR�THE�#+�����ONLY�
THE�#+��������"ND� LET�ME�ANSWER�ALL�
YOUR�OTHER�QUESTIONS�BY�SAYING�THAT�
$ANON�6,�WERE�ACTIVELY�INVOLVED� IN�
THE�DEVELOPMENT�OF�$ANON4TUDIO�
AND�THE�DRIVERS� AND�PROGRAMS�THAT�
COME�WITH�THIS�PACKAGE�ARE�ALL�YOU�
NEED�AND�THE� BEST�DRIVERS� AVAILABLE�
TO�OPERATE�YOUR�#+�����WITH�THE�
"MIGA��"NY�SOFTWARE�THAT�PRINTS� IN�THE�
NORMAL�"MIGA�WAY�THROUGH�
1REFERENCES� 	AND�THAT� INCLUDES�THE�
PROGRAMS�YOU�MENTION
�CAN�USE�THE�
$ANON4TUDIO�DRIVERS� AND�ENHANCED�
PREFERENCES�OPTIONS�� �*

#!0�)4�!,,

(!2$7!2%

*� HAVE�BEEN�AN�OWNER�
OF�AN�"����FOR�A�YEAR�
NOW�AND� IT�HAS�BEEN�
PERFECT� BUT�LATELY�THIS�
MARVELLOUS�MACHINE�

HAS�BEEN�DRIVING�ME�CRAZY��5O�BE�
MORE�PRECISE�MY�COMPUTER�KEEPS�
CRASHING��5HE�CAPS�LOCK�-&%�
SWITCHES� ITSELF�ON�AND�THE�KEYBOARD�
WILL�CEASE�TO� RESPOND�ALTHOUGH�THE�
MOUSE�DISK�DRIVE�AND�HARD�DISK�
SEEM�TO�WORK�PERFECTLY�� *F�DURING�THE�
CRASH� *� NEED�TO�TYPE�ANYTHING� *�AM�
LOST�BECAUSE� IT�WILL�ONLY�RETURN�TO �
NORMAL�AFTER�*� RE�BOOT��5HIS�OCCURS�
WITH�ANY�SOFTWARE�AND�AT�ANY�TIME�
AND�COMPLETELY�WITHOUT�WARNING��
8HEN�IT�HAPPENS� *�SOMETIMES�PRESS�
THE�(71�HARD�DRIVE�AGAINST�THE�
"MIGA�OR�PRESS�THE�EXPANSION�PORT�
AND�THE�CAPS� LOCK�-&%�WILL� BLINK�BUT�
THE�KEYBOARD�WILL�STILL�NOT�WORK��
1LEASE�CAN�YOU�HELP�ME 
4ERGIO�DE�1INA�
#RAZIL

*T�SOUNDS�TO�ME�THAT�THE� KEYBOARD

"534).'
STABLE�WIPES� MIXES�AND�OTHER�
EFFECTS� INCLUDING�OVERLAY�BETWEEN�
THE�TWO�SOURCES�

3".�� �3ANDOM�"CCESS�.EMORY�IS�
USED�TO�HOLD� PROGRAMS�AND�THEIR�
TEMPORARY�DATA�WHILE�THEY�ARE�BEING�
EXECUTED�

4HAREWARE�� �"�TRY�BEFORE�YOU�BUY�
SYSTEM�OF�SOFTWARE�MARKETING�
REGULATED�BY�INDIVIDUAL� AUTHORS�

LOGIC�CIRCUITRY� INSIDE�YOUR�"MIGA�HAS�
DEVELOPED� A�FAULT��5AKE� IT�ALONG�TO�
YOUR�LOCAL�"MIGA�REPAIR�AGENT�AND�
THEY�SHOULD�BE�ABLE�TO� REMEDY�THE�
FAULT����

5.02%&%2!",%�
02%&%2%.#%3

*� HAVE�INVALIDATED�THE�
WARRANTY�ON�MY�"�����
BY�FITTING�AN���.B�HARD�
DRIVE� BUT�*� HAVE�
RECENTLY�HEARD�ABOUT�

EARLY�MACHINES�FITTED�WITH�FAULTY�
MODULATORS�AND� *�SUSPECT� *�MIGHT�
HAVE�ONE��8ITH�AN�EIGHT�COLOUR�1"-�
8ORKBENCH�	SET�FROM�4CREEN.ODE�
1REFERENCES
�CERTAIN�APPLICATIONS�
REFUSE�TO�WORK�� *T�HAPPENS�WITH�
PROGRAMS�SUCH�AS� '�!�� (327B��
�2E=@2�AND�!/F7>:/<�� *�CAN�STILL�USE�
THEM�PROVIDED� *�MOVE�8ORKBENCH�TO �
THE�FRONT�OF�THE�DISPLAY�THEN�PULL� IT�
DOWN�TO�REVEAL�THE�PROGRAM�BEHIND�
*�WOULD� LIKE�TO�KNOW�IF�MY�MACHINE�
IS�FAULTY�OR�IF�TH IS�IS�SOME�PECULIARITY�
OF�THE�"("�CHIPS��5HE�PROBLEM�DOES�
NOT�OCCUR�WITH��$/7<B�����UNLESS� *�
CHANGE�SCREEN�FORMAT�A�SECOND�
TIME�
"NDREW�(REANY
1ERTH
4COTLAND

5HIS�HAS�NOTHING�TO�DO�WITH�YOUR�
MODULATOR�� �THIS� IS� BYPASSED� IN�YOUR�
SETUP�BY�FEEDING�THE�TELEVISION�
DIRECTLY�THROUGH� ITS�4$"35�SOCKET�� *T�
ALSO�HAS� LESS�TO�DO�WITH�THE�
HARDWARE�AND�MORE�TO�DO�WITH� A�
SOFTWARE�PROBLEM��5HE�PROGRAMS�YOU�
MENTION�PRE�DATE�THE�"("�CHIPSET�
AND�WILL� NOT�BE�AWARE�OF�SOME�OF�THE�
SUBTLETIES� REQUIRED�BY�THE�"("�
SUPPORT�SOFTWARE� IN�30.��5O�BE�BRIEF�
THIS�JUST�SOUNDS� LIKE�THE�SORT�OF�BUG�
YOUjLL� HAVE�TO� LIVE�WITH�UNTIL� 	IF
�BETTER�
VERSIONS� ARE� RELEASED�� �ALTHOUGH�YOU�
COULD�TRY�RUNNING�8ORKBENCH� IN�FOUR�
COLOURS�AND�CONFIGURING�THE�SOFTWARE�
TO� RUN�ON�THAT�SCREEN� INSTEAD��!&

")'�02/",%-
*�OWN�AN�"����WITH�AN�
"����CONNECTED�TO�THE�
THROUGHPORT�OF�MY��.B�
4UPRA3".����39�
WITH�THIS� IS� IN�TURN�

CONNECTED�TO�THE�"����BUS�� *� HAVE�
SUCCESSFULLY�CARRIED�OUT�A�
CONVERSION�GIVING��.B�$HIP�3".�
AND� 	*� KNOW�YOU�DONjT �APPROVE�OF�
THIS
�A�SWITCH�TO�ALLOW�ME�TO�SWITCH�
BETWEEN����,�AND��.B�OF�$HIP�
3".��.Y�COMPUTER�HAS�HAD�NEW�
$*"�CHIPS�FITTED�	ODD�AND�EVEN
�
WHICH�PROVED�SATISFACTORY�

0N�BOOTING�UP�FROM�A�COLD�START�
WITH��.B�OF�$HIP�3".�ENABLED� THE�
COMPUTER�CRASHES�WHEN�CARRYING�OUT�
A�GRAPHICAL�TASK��5HIS�CAN�RANGE�
FROM�OPENING�THE�"MIGA�COPYRIGHT�
WINDOW�THROUGH�TO�A�MENU�SELECTION�
FROM�THE�8ORKBENCH�SCREEN�OR�EVEN�
JUST� RUNNING�A�PROGRAM��5HIS� IS�NOT�A

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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FIXED�ROUTINE�TIME�WISE�� *T�MAY� LOAD�
8ORKBENCH�AND�THEN�CRASH�OR�GET�AS�
FAR�AS�THE�COPYRIGHT�WINDOW��8HEN�A�
CRASH�OCCURS�THE�COMPUTER�JUST�
LOCKS�UP�WITHOUT�GURUING�� *T�MAY�
TAKE�TEN�OR�MORE�ATTEMPTS�BEFORE�*�
AM�ABLE�TO�USE�THE�MACHINE�
NORMALLY�

*F� HOWEVER� *� BOOT�UP�WITH����K�
$HIP�3".� THE�COMPUTER�WILL�
COMMONLY�GET�TO�THE�COPYRIGHT�
SCREEN�AND�CRASH�CAUSING�THE�
SCREEN�TO�GO�BLACK�W ITH� ROLLING�
DIAGONAL� LINES�AND�A�SQUEALING�NOISE�
FROM�THE�TELEVISION��#UT�AGAIN� IT�MAY�
BOOT�UP�WORKING�NORMALLY�BEFORE�
DOING�THIS�

*� ALSO�HAVE�PROBLEMS�WITH�
RUNNING�SOME�PROGRAMS� IN�THAT�THEY�
WILL�WORK�ON�A�FRIENDjS�MACHINE�BUT�
NOT�MINE�� *� FEEL�THAT�THIS�PROBLEM� IS�
TO�DO�WITH�THE�$HIP�3".�UPGRADE�
BUT�*�TOOK�THE�MACHINE�TO�TWO�
DIFFERENT�PEOPLE�WHO�BOTH�SAID�THAT�
THIS� IS�NOT�THE�CASE�AND�THAT�THEY�
HAD�NO�TROUBLE�IN�GETTING�THE�
MACHINE�TO�WORK�� *� HAVE�CHECKED�
THE�SPEEDS�OF�THE�MEMORY�CHIPS�AND�
ALL�ADD�ONS�AND�THESE�ALL�APPEAR�TO �
BE�FAST�ENOUGH��"�FRIEND�HAS�
SUGGESTED�THAT�IT� IS�POSSIBLE�THAT� *

MAY�NEED�A�NEW�(ARY�CHIP�
+�%OUGLAS
"SHFORD
,ENT

8ITHOUT�ACTUALLY�TESTING�YOUR�SET�UP�
*�M�AFRAID� IT� IS� ALMOST�IMPOSSIBLE�TO�
GIVE�A�DIAGNOSIS�BASED�UPON� THE�
INFORMATION�YOU�GAVE�ME� BUT�*�CAN�
SUGGEST�THAT�YOU� TRY�A�FEW�DIFFERENT�
THINGS�� 'IRST� *�WOULD� RECOMMEND�THAT�
YOU� TRY�OUT�YOUR�FRIENDjS�POWER�SUPPLY�
ON�YOUR�MACHINE� SEEING�AS�THE�FAULT�
DOES�NOT�SEEM�TO�FIT�TO�ANY�TIME�
ROUTINE��1OWER�SUPPLIES�ARE�OFTEN�THE�
CULPRITS� BEHIND� INEXPLICABLE�ERRORS�� *F�
THIS� IS�NOT�THE�PROBLEM� STATIC�
DAMAGE�TO�YOUR�"GNUS�CHIP�COULD�
RESULT�IN�THIS� KIND�OF�FAILURE� OR�
DAMAGE�TO�MEMORY�CHIPS��:OU�CAN�
CHECK�THIS� IF�YOU�CAN�SOMEHOW�RUN�A�
MEMORY�CHECKING�PROGRAM�ON�YOUR�
COMPUTER� CHECKING�EACH�MEGABYTE�
IN� RETURN��5RY�CONNECTING�YOUR�
COMPUTER�UP�WITHOUT�THE�4UPRA3".�
���39�ATTACHED��(ENERALLY� BECAUSE�
THE�FAULT�SEEMS�HARD�TO� PIN�POINT�
MAYBE� REPLACING�THE�"GNUS�AND�(ARY�
CHIPS�COULD�BE�THE�SOLUTION�TO�THE�
PROBLEM�� *N�CASES� LIKE�THIS� IT�HAS�TO�
BE�A�MATTER�OF�TRIAL� AND�ERROR�TO�FIND

WHAT� IS�CAUSING�THE�TROUBLE�YOU�RE�
HAVING��83

1"*/5�104&3
'OLLOWING�"MIGA�
4HOPPERjS�".04�
TUTORIAL� *� HAVE�BEEN�
WRITING�MY�OWN�VERSION�
OF�A�PAINT�PROGRAM�� *�

AM�TRYING�TO�USE�A�FILLED�PAINT�
COMMAND�WITH�A�SPECIFIED� RANGE�OF�
COLOURS� LIKE�IN�%ELUXE�1AINT��.Y�
PROBLEM� IS�THAT�*�DONjT �KNOW�WHICH�
PARTS�OF�THE�SCREEN�SHOULD�BE�
PAINTED�FROM�WHERE�YOU�CLICK�THE�
MOUSE��$OULD�YOU�PLEASE�EXPLAIN� IN�
".04�HOW�*�CAN�WORK�OUT�WHICH�
AREAS�OF�THE�SCREEN�TO�PAINT�OR� IS�
THERE� IS�A�WAY� *�CAN�USE�THE�".04�
k 1AINTl�COMMAND�TO�DO�THIS �
3ICHARD�(ERAGHTY�
$O��%UBLIN�
*RELAND

5HE�EASIEST�WAY�TO�FILL� AN�AREA�WITH�
COLOUR�IS�TO�USE�THE�".04� k 1AINTl�
COMMAND�WITH� ITS�OPTIONAL�MODE�ONE�
SETTING�� �THIS�STOPS�THE�FILL� AS�SOON�
AS�".04�ENCOUNTERS�A�PIXEL� THAT� IS�A�
DIFFERENT�COLOUR�FROM�THE�COLOUR�THAT�
YOUjRE�PAINTING�OVER�� *F�YOU�DO�WANT

TO� ADD�A� kDITHEREDl�FILL� HOWEVER�THIS�
IS�CONSIDERABLY�MORE� INVOLVED�� *�
WOULD�PERSONALLY�USE�THE�".04�
k 1OINT0l� FUNCTION�TO�FIND�OUT�WHAT�
AREAS�OF�THE�SCREEN� SHOULD�BE�FILLED��
5HIS� ISSUE�OUR�".04�PAINT�PACKAGE�
PROJECT�IS�ON� PAGE������ �STICK�WITH�
THE�SERIES�AND�WEjLL�TAKE�YOU� THROUGH�
HOW�TO�PROGRAM�ALL�THE� IMPORTANT�
FUNCTIONS��+)

'3&&;*/(�#6(4
*�HAVE�JUST�UPDATED�MY�
".04�1RO�TO�VERSION�
������/OW�WHEN� *� AM�
USING�THE�EDITOR�OR�
WHEN�*�AM�ENTERING�

DATA� INTO�A�HOME�PRODUCED�".04�
PROGRAM� *� FREQUENTLY�GET�THE�
KEYBOARD�FREEZING�UP�� *� NEVER�HAD�
THIS�PROBLEM�WITH�THE�ORIGINAL�".04�
1RO�� *S�THERE�A�KNOWN�BUG�IN�THE�
UPDATE�OR�COULD� IT�JUST�BE�MY�
GERIATRIC�MACHINE �/OT�THAT� IT�HAS�
GIVEN�ME�ANY�TROUBLE�BEFORE�
"LF�%ENHAM�
#RISTOL

".04�1RO�VERSION������DID� INTRODUCE�
A�COUPLE�OF�NEW�BUGS�THAT�COULD�
EXPLAIN�THE�PROBLEMS�YOU�RE

3/&47!2%

#/$%� #,).)#� #/$%� #,).)#� #/$%� #,).)#

#/$).'

50#:�4*.140/
%&#6(4
"/05)&3
3&"%&3�4
130(3".

"UTHOR�� .AURICE�4COREY
1ROGRAM�� .'.�%ECODING
-ANGUAGE�� "SSEMBLY�LANGUAGE�
'AULT�SUMMARY�� "MIGA�CRASHES�

WHEN�PROGRAM�IS�RUN

5HIS� IS�QUITE�AN� INTERESTING�ONE��5HE�
AUTHOR�HAS�WRITTEN�AN�ASSEMBLY�
LANGUAGE� ROUTINE�TO�DECODE�
.'.�	.ODIFIED�'REQUENCY�
.ODULATION
�DATA��5HIS� IS�
THE� RAW�DATA�THAT�COMES�
OFF�FLOPPY�DISKS�BEFORE� IT�
IS�CONVERTED� BACK� INTO�
NORMAL� INFORMATION�� *N�
NORMAL�CIRCUMSTANCES� THIS�
IS�DONE�TRANSPARENTLY�BY�THE�
OPERATING�SYSTEM��5HE�PROGRAM�
RESPONSIBLE�FOR�THIS� THE�
TRACKDISK�DEVICE�DOES�THIS�BY�USING�
THE�BLITTER�� %ECODING�.'.� IS�A�
REASONABLY�PROCESSOR�INTENSIVE�AND�
LABORIOUS�JOB�THAT�THE�"MIGAjS�BLITTER�
CAN�DO�MUCH�FASTER�IN�MOST�CASES�� �
IT�ALSO�FREES�UP�THE�$16�TO� BE�DOING�
SOMETHING�ELSE�

5HERE�ARE�FEW�REASONS�WHY�
ANYONE�WOULD�EVER�NEED�TO�DEAL�WITH�
RAW�.'.�DATA�THEMSELVES� UNLESS� A�
DISK�UTILITY�OF�SOME�SORT�OR�A�CUSTOM�
DISK�LOADER�WAS�BEING�WRITTEN�� )AVING�
LOOKED�CAREFULLY�AT�.AURICE�S�SOURCE�
CODE� *�CANNOT�WORK�OUT�WHAT�THE

REASON�FOR�IT�IS�� *F�IT� IS�A�DISK�LOADER�
THERE� IS�CERTAINLY�NO� REASON�THESE�
DAYS�TO�WRITE�ONE��5HIS� IS�TRUE�
PARTICULARLY�WITH�GAMES�AND�DEMOS�
SEEING�THAT�PEOPLE�EXPECT�TO�BE�ABLE�
TO�PUT�GAMES�ON�HARD�DISKS� AND�
CUSTOM�DISK� LOADERS�PREVENT�THIS�� �
AND�ALSO� FOR�THE�MOST�PART� CAUSE�
COMPATIBILITY�PROBLEMS�WITH� DIFFERENT�
"MIGA�DRIVES�� 	4OME� kCLEVERl� PEOPLE�
WHO�WROTE�GAMES� IN�THE� LATE� ���S�ON�
THE�"MIGA�TRIED�TO�SPEED�UP�DISK�
LOADING�CONSIDERABLY�USING�VARIOUS�
TRICKS� INCLUDING�STEPPING�THE�DISK�

HEAD�FASTER�THAN� IT�WAS� RATED�
TO�DO��0N�MOST�"MIGAS� THIS�
WORKED� BY�LUCK�RATHER�
THAN�JUDGEMENT�� ON�
SOME� HOWEVER� IT�CAUSED�
ALL�SORTS�OF�STRANGE�
PROBLEMS� INCLUDING�THE�

POSSIBILITY�OF�A�DAMAGED�
DRIVE�


"LTHOUGH�THIS�PROGRAM�WAS�WELL�
COMMENTED� IT�TOOK�ME�NEARLY�A�DAY�
TO�ENTIRELY�FIGURE�OUT�WHAT�WAS�
CAUSING�IT�TO�CRASH��5HERE�WERE�
NUMEROUS� REASONS� IN�THE�END� SOME�
LESS�SERIOUS�THAN�OTHERS��5HE�
PROBLEM� *� HAD�WAS�NOT�BEING�ABLE�TO�
FOLLOW�WHAT�WAS�GOING�ON��"LTHOUGH�
EACH� LINE�WAS�COMMENTED� FUNCTIONAL�
GROUPS�WERE� NOT�� �SO�ALTHOUGH� *�
COULD�SEE�A� LINE�COMMENTED� LIKE�THIS�

MOVE�L� �������BLTBMOD	A0

4ET�MODULO�FOR�A�AND�B

*� DID� NOT�KNOW�ANYTHING�ABOUT�THE

VALUES� HOW�THEY�WERE�DERIVED�OR�
WHAT�THEY�ACTUALLY�DID��:OU�CAN�EASILY�
GET� kCARRIED�AWAYl�COMMENTING�
PROGRAMS� COMMENTING�EVERY�LINE�AND�
EXPLAINING�WHAT�IT�DOES�EVEN�WHEN� IT�
IS�EXTREMELY�OBVIOUS�� �AND� IN�THESE�
CASES�YOUjRE� NOT�ACTUALLY�HELPING�
YOURSELF��5HE�KEY�TO�GOOD� SELF��
DOCUMENTING�CODE� IS�TO�COMMENT�
FUNCTIONAL�GROUPS�AS�WELL�AS�SINGLE�
INSTRUCTIONS�OF�IMPORTANCE�FOR�
EXAMPLE�

��g �4IGNAL�OUR�TASK�AND�LET�IT�
KNOW�THAT�WE�VE�FINISHED�BLITTING

"NOTHER�THING�THAT�CAN�HELP�MAKE�
PROGRAMS�EASIER�TO�UNDERSTAND� IS�
USAGE�OF�MACROS� IN�THE�RIGHT�PLACE��
8HEN�CALLING�04� ROUTINES� IT� IS�A�
GOOD� IDEA�TO�HAVE�A�MACRO�THAT�WILL�
LOAD�THE�"��REGISTER�FOR�YOU�AND�CALL�
THE� ROUTINE��5HIS�MEANS�THERE� IS�ONE�
LESS�THING�THAT�YOU�CAN�MISTYPE�� )ERE�
IS�A�MACRO�TO�CALL� A�GRAPHICS� LIBRARY�
FUNCTION�

(3"�� MACRO
MOVE�L� (FX#ASEA��
JSR� @-70=L	A�
� ��.ACRO�TO���

CALL�A�GRAPHICS�LIBRARY�FUNCTION�
ENDM

6SING�MACROS� IN�THIS�WAY�HELPS�
TO�MAKE� PROGRAMS�MORE� READABLE�
AND�THEY�BECOME�NEATER��"NOTHER�
THING�THAT�WOULD� HAVE�HELPED�TO�
MAKE�BUG�HUNTING� IN�THIS�PARTICULAR�
PROGRAM�EASIER�WOULD� HAVE�BEEN� IF

PROPER�STRUCTURE�OFFSETS�HAD�BEEN�
USED� RATHER�THAN�FIXED� NUMBERS��5HIS�
IS�PART�OF�THE�CODE�THAT�SET�UP�A�
BLITNODE�STRUCTURE�

-INK� "������� �.AKE�f �
4PACE�0N�4TACK

.OVEM�L� %��"��"����&	"�

�&NTER�-ENGTH�4OURCE�%EST

-SL�W����%0� �-ENGTH�eb�
���e�/0��3OWS

0RI�W�����%0� ���8ORDS�
 �
1ER�-INE

.OVE�W� %0����	"�
� �7ALe��
UE�'OR�#LTSIZE

.OVE���� �6N$ODE%AT�A������$����
	"�
� �&NTER�"DDRESS�0F�
'UNCTION

-EA� ����	"�
"�� �"DDeh
RESS�0F�#LTNODE�4TRUCTURE

5HIS�SECTION�COULD�HAVE�BEEN�
ALMOST�SELF�DOCUMENTING�IF�THE�
HARDWARE�BLIT�I�FILE� HAD�ALSO�BEEN�
INCLUDED�AND�USED��5HEN� INSTEAD�OF�
MEANINGLESS�VALUES� LIKE������AND� SO�
FORTH� REAL� NAMES�FOR�OFFSETS�COULD�
HAVE�BEEN�USED� LIKE� kBN@BLITSIZEl ��
5HIS�WOULD�HAVE� REDUCED�THE�SCOPE�
FOR�MAKING�TYPING�ERRORS�

"LSO� FOR�PROGRAMS� LIKE�THIS� *�
WOULD� PERSONALLY�NOT� RECOMMEND�
ALLOCATING�SPACE�ON�THE�STACK�FOR�A�
STRUCTURE� LIKE�THIS� BECAUSE� IT�TENDS�
TO�GET�CONFUSING��0NE�THING�FREQUENTLY�
FORGOTTEN� IS�THAT�SPACE�ALLOCATED�ON�
THE�STACK�IS� UNINITIALISED�� �THAT�IS� IT�
CONTAINS� RANDOM�DATA�� 5HIS�MEANS�
THAT�UNLESS�YOU� REMEMBER�TO�SET�
EVERYTHING�TO�WHAT�IT�SHOULD� BE�YOU�
CAN�GET�UNDEFINED� RESULTS�WHICH�WAS�
ONE�OF�THE�THINGS�GOING�WRONG�HERE�� �

*� ".*("�4)011&3�n �*446&����n �%&$&.#&3�����
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ENCOUNTERING�� *jD� SUGGEST�YOU�CONTACT�
YOUR�LOCAL�1%�SUPPLIER�FOR�A�COPY�OF�
THE�".04�1RO������UPDATER�DISK�
5HIS�FIXES�A�THE�BUGS�THAT������
INTRODUCED�AND�A�COUPLE�OF�BUGS� IN�
THE�ORIGINAL�THAT������MISSED�� #ETTER�
STILL�WHY�NOT�BUY�THE�".04�
1ROFESSIONAL�$OMPILER �5HAT�PROGRAM�
INCLUDES�YET�ANOTHER�UPDATER�THAT�
TAKES�".04�1RO�UP�TO�VERSION������
*jVE�YET�TO�FIND� ANY�PROBLEMS�WITH� IT��
+)

30$(&/�36.#-&
4INCE� *� REPLACED�MY�
"����1LUS�WITH�AN�
"����� *jVE�BEEN�
UNABLE�TO�GET�MY�
3OCGEN�1LUS�GENLOCK�

TO�WORK�CORRECTLY�THOUGH� IT�WORKED�
PERFECTLY�BEFORE�� *jVE�TRIED�A�
SEPARATE�POWER�SUPPLY�AND�
DISCONNECTING�EVERYTHING�BUT�THE�
3OCGEN�FROM�MY�"MIGA� BUT�WITH� NO�
SUCCESS��.Y�QUESTIONS�ARE�
���"RE�3OC5EC�BRINGING�OUT�A�NEW�
VERSION�OF�THE�3OCGEN�1LUS�WHICH� IS�
COMPATIBLE�WITH�THE�"���� 
���8ILL�THEY�TAKE�BACK�THE�OLD�
VERSION� IN�EXCHANGE�FOR�THE�NEW�
ONE 

���"RE�THEY�BRINGING�OUT�A�%*:�
UPGRADE�KIT 
* jM�BEGINNING�TO�WISH� *jD�KEPT�MY�
"����1LUS�� �AT� LEAST�EVERYTHING�
WORKED�� *T�NOW�SEEMS�THAT� LIKE�WITH�
MANY�OTHERS� *�AM�_����DOWN�THE�
DRAIN�
4�8OODALL�
)ARTLEPOOL�
$OUNTY�$LEVELAND

%ONjT�BE�TOO�HARSH�ON� 3OC5EC�� � ITjS�
NOT�THEIR�FAULT�THAT�$OMMODORE�
CHANGED�THE�SPECS�OF�THE�3(#�PORT�
WHEN�THEY�BUILT�THE�"����� IS� IT �"ND�
TO�THEIR�CREDIT�THEY�DID�SOLVE�THE�
PROBLEM�WITH� LATER�RELEASES�OF�THE�
3OC(EN�1LUS�THOUGH� *jM�AFRAID�THIS�
DOESN�T�HELP�YOU�MUCH�

*�VERY�MUCH�DOUBT�THAT�3OC5EC�
WOULD�TAKE�PART�EXCHANGE�DEALS�ON�
USED�EQUIPMENT�AND� *�WOULDNjT�
EXPECT�THERE�TO�BE�AN�UPGRADE�KIT�
	EVEN� IF�AN�UPGRADE�WERE� POSSIBLE
��
#UT�YOU�COULD�TRY�ASKING�YOUR�DEALER�
WHAT�THE� SITUATION� IS�� �YOU�MIGHT�GET�
LUCKY�	BUT�DONjT �HOLD�OUT�MUCH� HOPE�
OF�IT
�

*� KNOW�YOU� FEEL� BAD�ABOUT�THIS�� �
JUST� LIKE�THE� PEOPLE�WHO�BOUGHT�
"L000S�ONLY�TO�FIND�THAT�THEY�CANjT

HAVE�8ORKBENCH��� PRE�"("�"MIGA�
OWNERS�WHO�CAN�T�UPGRADE�THEIR�
CHIPSETS�TO� LET�THEM�USE�THE�NEW�
DISPLAY�MODES� AND�THOSE�WHO�
BOUGHT�"���S�AND�"���S�FOR�THEIR�
"���S�ONLY�TO�FIND�THEY�CANjT�USE�
THEM�WITH� AN�"������ #UT�
UNFORTUNATELY�THINGS�MOVE�ON��
1RODUCTS�EVOLVE�AND�OID�TECHNOLOGY�
BECOMES� REDUNDANT� FOR�ONE� REASON�
OR�ANOTHER�

*�WISH�THIS�WEREN�T�ALWAYS�THE�
CASE� BUT�THERE�SEEMS� LITTLE�THAT�THE�
AVERAGE�PUNTER�CAN�DO�ABOUT�THIS�� *T�
LOOKS� LIKE�YOU�JUST�CAN�T�WIN��(8

1"-&55&�-0$,*/(�
/&&%&%

6SING�7�-AB�THERE� IS�AN�
OPTION�	 k 3ECORD�
4EQUENCEl 
�TO� RECORD�
FRAMES�FROM�MY�VIDEO�
AND�SAVE�THEM�TO�

MEMORY��5HERE� IS�ALSO�AN�"3EXX�
SCRIPT�TO�CHANGE�THESE�FRAMES�FROM�
:67�DATA� INTO�"MIGA� *''�FILES�� �
RESULTING�IN�A�NUMBER�OF�PICTURES�
EACH�WITH� ITS�OWN�COLOUR�PALETTE�
BUT�NOT� IN�"/*.�FORMAT�

*�TRIED�SOME�1%�PROGRAMS�	SUCH�
AS�"NIMATION�4TATION
�BUT�THIS

DOESNjT �SUPPORT�"("�	*� HAVE�AN�
"MIGA�����
��5HERE�S�A�UTILITY� IN�
3EAL��%�� �THAT�CAN�DO�THE�
CONVERSION� BUT� IT�DOESNjT �SOLVE�THE�
COLOUR�DIFFERENCE�� *jD�CONSIDER�
"%1ROjS�'3&%�BUT�YOU�SAID� IN�"4�
���THAT�IT� IS�VERY�DIFFICULT�TO�USE��
8HAT�SHOULD� *�DO 
-UC�%EPRAETER
8EVELGEM
#ELGIUM

3EADING�BETWEEN�THE� LINES� *�
PRESUME�THAT�YOU�ARE�REFERRING�TO�THE�
COLOUR�CHANGES�THAT�OCCUR�BETWEEN�
EACH� FRAME�WHEN�YOU� PLAY�THE�
CONVERTED�:67�FRAMES�BACK�AS�AN�
ANIMATION� IN�%ELUXE�1AINT�*7�"(" 

5HERE�S�A�SIMPLE�ANSWER�TO�THE�
PROBLEM�� �YOU�NEED�TO� k-OCKl� THE�
PALETTE�FOR�EACH�FRAME� FORCING�EACH�
FRAME�OF�THE�SEQUENCE�TO�USE�THE�
SAME�COLOUR�PALETTE�� 6NFORTUNATELY�
THEREjS�NO�WAY�TO�DO�THIS�FROM�WITHIN�
7�-AB�	AS�FAR�AS� *� CAN�SEE
� SO�YOUj LL�
HAVE�TO�FIRST�CONVERT�YOUR�:67�FRAMES�
	AS�YOU�HAVE�BEEN�DOING
�AND�THEN�
ADJUST�THEM�SO�THAT�THEY�ALI� USE�THE�
SAME�COLOUR�PALETTE�

:OU�COULD�CONVERT�ALL� THE�:67�
FRAMES�DIRECTLY�INTO�AN� *''�"/*.�WITH

#/$%� #,).)#� #/$%� #,).)#� #/$%� #,).)#
CHANGED�THIS�SECTION�OF�THE�CODE�TO�
LOOK�A� LITTLE� LIKE�THIS�

6N$ODE#LOCK�LINK� A������
��.AKE�4PACE�0N�4TACK

LEA� ����	A�
A�� ��"D��
DRESS�0F�#LTNODE�4TRUCTURE

��g �$LEAR�NEXT�BLIT�PARAMETER��n�
	REQUIRED
� AND�SET�UP�BLITTER�
�� AND�CLEANUP�FUNCTION������

CLR�L�BN@N[A�
�
MOVE��� �6N$ODE%ATA��

BN@FUNCTION	A�

MOVE��� �$LEAN6P��

BN@CLEANUP	A�


 �g �$ALCULATE�BLITSIZE�@@@
LSL�W����D�� �-ENGTH��

�����/0��3OWS
ORI�W�����D0� � � �8ORDS�� �

1ER�-INE
MOVE�W� D�BNJBLITSIZE	A�


��g �&NSURE�OUR�CLEANUP�� �
FUNCTION�IS�CALLED�����

MOVE�B� ����BN@STAT	A�
�
CLR�W�BN@BEAMSYNC	A�


��g �-ENGTH� 4OURCE�AND��
%ESTINATION�OF�BLIT� @@@

MOVE�L� D����	A�
�
MOVE�L� A����	A�
�
MOVE�L� AL�LA	A�
� ��-E��

NGTH� 4OURCE� %EST�� �

��g �2UEUE�OUR�BLITTER�� �
OPERATION�����

MOVE��� A�AL�
MOVE�L� (FXBASE"��
JSR� 2#LIT	"�
� �� 2UEUE�� �

#LITTER�0PERATION

��g �8AIT�FOR�IT�TO�COMPLETE� � �
DE�ALLOCATE�STACK�SPACE�AND�� �
RETURN�����

BSR� 8AIT4IGNAL
UNLK� A�
RTS

"LTHOUGH� IT�ENDED�UP�A� LITTLE� LONGER�
THAN�THE�PREVIOUS�VERSION�AT�LEAST�
THIS�WAY�*�WAS�ABLE�TO�SEE�WHAT�WAS�
GOING�ON�� *� RESISTED�CHANGING�IT�TO�
USE�A�FIXED�BLITNODE�STRUCTURE�AS�
FOLLOWS�

MY@BLIT@NODE�
DC�L� �� ��BN@N�
DC��� 6N$ODE%ATA���BN@��

FUNCTION
ETC�ETC�g

5HIS�WAS�BECAUSE� *�WANTED�TO�GET�THE�
EXISTING�CODE�WORKING��/OW�THAT�IT�
WAS�A� LITTLE�NEATER� *�WAS�ABLE�TO�TRY�
AND�HUNT�DOWN�SOME�OTHER�PROBLEMS�

"�BRIEF�EXPLANATION�OF�THE�2#LIT�
FUNCTION�� #ASICALLY�YOU�CALL� THIS�
ROUTINE�TO�SAY� �*�D� LIKE�THE�BLITTER�IN�
THE�NEAR�FUTURE�PLEASE� BUT� *jM�NOT�
DESPERATE�l�5HEN�WHEN�THE�BLITTER�IS�
FREE�YOUR�SPECIFIED�FUNCTION� 	AT�
BN�+UNCTION� IN�THE�STRUCTURE
�WILL� BE�
CALLED��5HIS�THEN�PERFORMS�THE�BLITTER�
OPERATION� AND� RETURNS�A�ZERO�WHEN� IT�
IS�FINISHED��"T�THIS� POINT�THE�2#LIT�
CALL�WILL� CALL�YOUR�BN@CLEANUP�ROUTINE�
IF�REQUIRED��"�SENSIBLE�THING�TO�DO� IS�
TO�USE�THIS� ROUTINE�TO�SIGNAL�YOUR�
MAIN�TASK�TO�SAY�k)EY�GREAT�
EVERYTHING�IS�DONE� NOW�YOU�CAN�CARRY�
ONl ��5HIS� IS�SORT�OF�WHAT�.AURICE�WAS�
DOING� BUT�NOT�USING�THE�BN@CLEANUP�
MECHANISM�

5HE�ACTION�OF�NEATENING�THIS� LOT�
UP�UNCOVERED�SEVERAL� POTENTIAL� BUGS��
0NE�WAS�THAT�THE�BN@N� POINTER�WAS�
NOT�BEING� INITIALISED��5HE�30.�,ERNEL�
(UIDE�SAYS�THAT�THIS�SHOULD� BE�SET�TO

ZERO�BY�THE�APPLICATION�AND�THEN�NOT�
TOUCHED�� *�CLEARED�THIS�� *�ALSO�FOUND�
THAT�THE�BN@CLEANUP�FUNCTION�POINTER�
WAS�ALSO� REQUIRED�� *F�IT�WAS�TO� BE�
CALLED� HOWEVER�THE�BN@STAT�FLAG�
SHOULD�BE�SET�TO�$-&"/61�	���
�� *�
SPECIFIED�AN�EMPTY�ROUTINE�JUST�
CONTAINING�AN�354�AND�PUT�A� POINTER�
TO�THIS� INTO�THE�BN@CIEANUP��3UNNING�
THE�PROGRAM�NOW�AT�LEAST�DIDNjT �CRASH�
THE�COMPUTER� IMMEDIATELY�� �INSTEAD�
IT� LOCKED�

*� THEN�CHECKED�THE�ACTUAL� BLITTER�
ROUTINE� ITSELF��"LTHOUGH�THE�
DOCUMENTATION� IS�A� BIT�SKIMPY�ON�
THIS� *� DISCOVERED�THROUGH�TRIAL� AND�
ERROR�THAT�YOU�MUST�PUSH�EVERY�
REGISTER�YOU�CORRUPT�TO�THE�STACK�� *�
MOVED�THE�CALL�THAT�SENDS�THE�MAIN�
TASK�THE� k8E�RE�FINISHED�NOWl� SIGNAL�
TO�THE�BN@CLEANUP� ROUTINE� 	WHICH� IS�
ONLY�CALLED�AFTER�EVERYTHING�IS�
COMPLETE
� AND�THEN�EXPERIMENTED� BY�
PUSHING�ALL� REGISTERS�TO�THE�STACK�AND�
RECALLING�THEM�BEFORE�EXITING�	WITH�D0�
A�ZERO
��5HIS�WORKED� AND�THE�
PROGRAM�NO� LONGER�CRASHED�

"NOTHER�FAULT� *�DID�FIND�WHICH� IS�
EASY�TO�MAKE�AND� REAL� HARD�TO�FIND� IN�
THE� PROGRAM� IS�THAT�THE�TEST�DATA�
STARTED�ON�AN�ODD�BOUNDARY��5HIS� IS�
HOW�IT�HAPPENED�

(FXNAME� %C��B��GRAPHICS���m�
LIBRARY��

#LOCK%ATA
%C�W���"""�"""���"""�""��

5HE�STRING� kGRAPHICS�LIBRARYj��WITH� ONE

ZERO� IS����BYTES� LONG�MEANING�THAT�
THE�FIRST���AAA�OF�THE�TEST�DATA� IS�ON�
AN�ODD� ADDRESS�BOUNDARY��5HIS�WONjT�
CAUSE�ANY�PROBLEMS�IN�THIS�CASE�
BECAUSE� IT�IS�COPIED�ELSEWHERE�
BEFORE� IT� IS�USED�� �BUT�IT� IS�A�
COMMON�MISTAKE�AND�A�VERY�EASY�
ONE�TO�MAKE�

*F�YOU�WANT�TO�ENSURE�THAT�A�DC�W�
IS�ON� AN�EVEN�BOUNDARY� PUT�THE�FIRST�
LINE�OF�DATA�ON�THE�SAME� LINE�AS�THE�
LABEL� AND� IT�WILL� BE�ON� AN�EVEN�
BOUNDARY�� �AT�LEAST�IF�YOU�ARE�USING�
%EV1AC�� *F�YOU�ARE�USING�ANOTHER�
LESS�COMMON�"MIGA�ASSEMBLER�
CONSULT�YOUR�MANUAL�TO�SEE� IF� IT�WILL�
DO�THIS�CORRECTLY�

*!2'/.�
"534).'

.'.�� �"�DOUBLE�DENSITY�DISK�
STORAGE�METHOD��"LTHOUGH� A�
NUMBER�OF�MODERN�MACHINES�USE�
.'.�AS�A�METHOD� OF�STORING�
DATA� THEIR�FORMATS�ARE�NOT�
NECESSARILY�COMPATIBLE��.'.� IS�A�
METHOD�OF�STORING�DATA� RATHER�
THAN�A�SPECIFIC�DISK�FORMAT�

2#LIT�� �"N�04�LEGAL�WAY�OF�
QUEUING�BLITTER�REQUESTS�TO�BE�
PERFORMED�ONE�AFTER�THE�OTHER��
5HE�0PERATING�4YSTEM�CALLS�YOUR�
SPECIFIED� ROUTINE�WHEN�THE�BLITTER�
IS� IDLE��:OU� SHARE�THE�BLITTER�WITH�
OTHER�04�TASKS�

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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A� LOCKED�PALETTE� BY�USING�A�PROGRAM�
LIKE�"4%(jS�"%1RO� EITHER�WITH�THE� ��
AID�OF�AN�"3EXX�SCRIPT� USING�
4&/53:�OR�USING�1RO$0/530-�
WHICH� IS�A�THIRD�PARTY�FRONT�END�TO�
"%1RO�THAT�MAKES�USING�"%1RO�S�
COMPLEX�FUNCTIONS�ALMOST�CHILDjS�
PLAY��"LTERNATIVELY�YOU�COULD�USE�
(71jS� *MAGE'9�SOFTWARE� INSTEAD�
WHICH�CAN�BE�MADE�TO�DO�MUCH�THE�
SAME�THING�VIA�SCRIPTS�

:OU�COULD�ALSO�USE�A�1%�PROGRAM�
SUCH�AS�3END���	V L��� �OR�LATER
�TO�
LOCK�ALL� THE�PALETTES�TOGETHER�AFTER�
YOUjVE�CONVERTED�THEM�TO� *''�FILES�
WITH� 7�-AB� POSSIBLY�AUTOMATICALLY�IF�
YOU� TOLD�3END���TO�WAIT�FOR�EACH�
IMAGE�TO� BE�PROCESSED�FIRST�BEFORE�
PALETTE�LOCKING�THEM��3END���COULD�
ALSO�BE�USED�TO�MAKE�THE�FRAMES�
DIRECTLY�INTO�A� PALETTE�LOCKED�
ANIMATION��"LL� OF�THIS�SHOULD�SOLVE�
YOUR�PROBLEMS��(8

&.15:�#09&4
*�OWN�A�$ANON�#+����
PRINTER�AND� *�AM�USING�
1AGE4ETTER�� �TO �
DESKTOP�PUBLISH�WITH�
MY�"MIGA�����)%�� *�

HAVE�JUST�THE��.B�OF�STANDARD�
GRAPHICS�MEMORY�NO�EXPANSION�
MEMORY��8HEN�TRYING�TO�PRINT�
$OMPUGRAPHIC�TYPEFACES�ALL� *�GET� IS�
BOXES�WHERE�THE�LETTERS�SHOULD�BE��
"LSO�1AGE4ETTER�� �SOMETIMES�
SCREWS�UP�WHEN�PRINTING�1RO%RAW�
CLIPS����AM�USING�THE�#+���DRIVER�AS�
SUPPLIED�WITH�8ORKBENCH���
1AUL�$OTTERILL�
,INGSTON�)ILL�
4TAFFORD

.ORE�MEMORY�1AUL�THATjS�THE�
SOLUTION��4ORRY� *� KNOW�IT�MEANS�
SPENDING�A�FEW�HUNDRED�POUNDS� BUT�
�.B�OF�GRAPHICS�MEMORY�IS�SIMPLY�
NOT�ENOUGH�MEMORY�WITH�WHICH�TO�
DESKTOP�PUBLISH�DESPITE�THE�CLAIMS�
ON�THE�1AGE4ETTER�� �BOX��8ITH�
ANOTHER��.B� IN�THE�TRAPDOOR�*�
PROMISE�YOU�THAT�THOSE�BOXES�WILL�GO�
AWAY�AND�YOUjLL�GET�THE�TEXT�AND�
1RO%RAW�CLIPS�AS�YOU� SEE�THEM�ON�
THE�SCREEN�� #UT�PLEASE�THINK�HARD�
BEFORE�BUYING�AN�"�����MEMORY�
EXPANSION� BOARD�THAT�CAN�TAKE�ONLY�
�.B�OF�3".�� �IT�COULD�BE�A�FALSE�
ECONOMY�� &VEN��.B� IS�NOT�ENOUGH�TO�
DESKTOP�PUBLISH� BIG�DOCUMENTS�THAT�
CONTAIN�GRAPHICS�AND� LOTS�OF�DIFFERENT�
$OMPUGRAPHIC�TYPEFACES� IN�MANY�
DIFFERENT�SIZES� AND� IF�YOU�DONjT�HAVE�
THE�OPTION�TO�FIT�MORE�3".�TO�YOUR�
MEMORY�BOARD�YOU�WILL� HAVE�TO�BUY�
YET�ANOTHER�BOARD�AND�THEN�TRY�AND�
SELL�THE�FIRST�ONE�SECOND�HAND�

*F�YOU�WANT�TO� REALLY� IMPROVE�THE�
#+����S�OUTPUT�FROM�1AGE4ETTER���
CONTACT�+".� ABOUT�THE�$ANON4TUDIO�
SOFTWARE� 	THEY�ADVERTISE� IN�THIS�
MAGAZINE
��$ANON4TUDIO�MAKES�A�
MASSIVE�DIFFERENCE�AND�MAKES�THE�
8ORKBENCH�DRIVERjS�OUTPUT� LOOK�
PATHETIC��+8

#-&&%*/(�$0-0634�
*�WISH�TO�USE�MY�"MIGA�
�����AND�4ONY�$$%�
7����VIDEO�CAMERA�FOR�
ANIMATED�TITLES�BUT�
HAVE�ONLY�BEEN�ABLE�TO �

DO�SO�VIA�A�.INI(EN�GENLOCK��5HE�
RESULTS�ARE�POOR�WITH�EXTREME�
COLOUR�BLEEDING�AND�EVEN�TOTAL� LOSS�
OF�COLOUR�ON�OCCASION�� *� HAVE�NOW�
GIVEN�UP�THE� IDEA�OF�OVERLAYING�TITLES �
ON�VIDEO�FOOTAGE�AND�WANT�MERELY�TO�
TRANSFER�THE�GRAPHICS�DIRECTLY�TO�
VIDEOTAPE��6NTIL� *�CAN�AFFORD�TO�
UPGRADE�THE�GENLOCK�*�WISH�TO�KNOW�
IF�THERE�IS�ANY�WAY�*�CAN�OUTPUT�THE�
"MIGAjS�3(#�SIGNAL�DIRECTLY�INTO�THE�
CAMERA�WHICH�HAS�BOTH�
VIDEO�AUDIO�INPUTS�AND�OUTPUTS�

*� HAVE�TRIED�TO�CONNECT�THE�
"MIGA�3(#�CABLE�TO�THE�CAMERA�VIA�
A�FEMALE���PIN�%*/�PLUG�PIGTAILING�
INTO�VIDEO�AUDIO�PHONOS� BUT�
WITHOUT�SUCCESS��$OMMODORE�HAVE�
BEEN�OF�NO�HELP�� �IT�WOULD�SEEM�
EASIER�TO�GET�AN�AUDIENCE�WITH�THE�
1OPE�

5HE�"MIGAjS�ONLY�VIDEO�OUTPUT�IS�
BLACK�AND�WHITE�WHICH�SEEMS�
RATHER�ANACHRONISTIC�FOR�A�
SUPPOSEDLY�k HIGH�TECHl�MACHINE�� �
AND�FEW�USERS�WILL�HAVE�A�USE�FOR�IT�
ANYWAY�� *S�THERE�SOME�SPECIAL�
REASON�WHY�THIS�SOCKET�COULD�NOT�
HAVE�BEEN�MADE�A�COMPOSITE�
OUTPUT 

7ARIOUS�HIGH�STREET�COMPUTER�
AND�VIDEO�DEALERS�HAVE�EXPRESSED�
DOUBTS�THAT�ANY�DOMESTIC�CAMERA�IS�
CAPABLE�OF�RECEIVING�A�FULL�3(#�
SIGNAL�FROM�A�COMPUTER�WITHOUT�A�
GENLOCK�� *S�THIS�CORRECT�OR� IS�THERE�
SOME�CABLE� *�CAN�BUY�WHICH�WOULD�
CHANGE�THE�3(#�SIGNAL�TO�A�
COMPOSITE�ONE�ACCEPTABLE�TO�THE�
CAMERAjS�VIDEO� INPUT 

'INALLY� IS�(71jS�(�-OCK�ANY�
IMPROVEMENT�OVER�THE�.INI(EN�AS�
FAR�AS�THE�PROBLEM�OF�COLOUR�
BLEEDING�IS�CONCERNED 
+OHN�.ORGAN�
5HORNTON�)EATH�
4URREY

:OU�SOUND� LIKE�A�CONFUSED�CHAP�
INDEED�� 'IRST� *� TAKE� IT�THAT�THE�
.INI(EN�YOU�ARE�USING� IS�QUITE�OLD��

THE� RECENT�ONES� *jVE�SEEN� PRODUCE�
EXCELLENT�RESULTS� 	BEARING�IN�MIND�
THAT�THEY�COST� LESS�THAN�_��� OF�
COURSE
��5HE�OLDER�ONES�HAD� FAR�MORE�
PROBLEMS� INCLUDING�THE�OCCASIONAL�
COLOUR�BLEEDING�YOU�MENTION�� #UT�YOU�
STILL� SHOULDN�T�EXPECT�TOP�QUALITY�
RESULTS� BECAUSE� IT� ISNjT�DESIGNED�TO�
BE�A�TOP�QUALITY�GENLOCK�� &VEN� ITS�
MAKERS� -OLA�&LECTRONICS�WOULD�
AGREE�WITH�ME�ON�THIS�� *F�YOU�WANT�
TOP�QUALITY�YOU�LL� HAVE�TO�PAY�TOP�
DOLLAR�

"RE�YOU�USING�GOOD�QUALITY�VIDEO�
CABLES�TO�MAKE�THE�TRANSFERS � *S�THE�
QUALITY�OF�THE�VIDEO�SIGNAL�YOU�ARE�
FEEDING�TO�THE�GENLOCK�REASONABLE 
%O�YOU�USE�GOOD�QUALITY�VIDEOTAPE �
5HESE�ARE� ALL� FACTORS�WHICH�COULD�
AFFECT�THE�OUTPUT�QUALITY�OF�ANY�
GENLOCK� NOT�JUST�THE�.INI(EN��5RY�
LOOKING�AT�THESE�FACTORS�AND�SEE� IF�
THE�SITUATION� IMPROVES�

3EGARDING�RECORDING�3(#�TO�A�
VIDEO�CAMERA�� �EVERYTHING�YOU�VE�
BEEN�TOLD� IS�CORRECT��:OU�CANNOT�
INPUT�3(#�TO�YOUR�CAMERA� HOWEVER�
HARD�YOU�TRY�� *N�FACT� *� THINK�YOUjRE�
LUCKY�THAT�YOUjVE� NOT�ACCIDENTALLY�
DAMAGED�YOUR�CAMERA�BY�
INDISCRIMINATELY�PLUGGING�EXTERNAL�
SIGNALS� INTO� IT��5HE�ONLY�WAY�YOU�CAN�
INPUT�VIDEO�TO�YOUR�CAMERA� IS�THROUGH�
THE� PROPER�VIDEO� INPUT�� �IN�WHICH�
CASE�YOUjLL� STILL� NEED�TO�CONVERT�THE�
"MIGAjS�3(#�OUTPUT�USING�A�GENLOCK�

"S�FOR�THE�"MIGA�����jS�VIDEO�
OUTPUT�BEING�ANACHRONISTIC� *jD� AGREE�
BUT� *� SUSPECT�THE� REASON�THAT�IT� IS�
ONLY�MONOCHROME� 	IT� IS�COMPOSITE� BY�
THE�WAY
� IS�THAT�THE�COLOUR�COMPOSITE�
OUTPUT�PROVIDED�BY� ITS� PREDECESSOR�
THE�"MIGA������WAS�OF�RATHER�POOR�
QUALITY�AND�$OMMODORE�DIDNjT�WANT�
TO�SPEND�MONEY�IMPROVING�IT��"FTER�
ALL� PEOPLE�COULD�ALWAYS�BUY�A�
$OMMODORE������GENLOCK�CARD� SO�
RATHER�THAN�DROP� IT�ALTOGETHER�THEY�
REMOVED�THE�CHROMA�SIDE� RESULTING�
IN�THE�MONOCHROME�OUTPUT�OF�WHICH�
YOU�ARE�SO�DERISORY��0N�THE�OTHER�
HAND� THE�"�����HAS�NO�VIDEO�
OUTPUTS�AT�ALL�� �AND�THAT�S�SUPPOSED�
TO�BE�HIGH�TECH�AS�WELL�� �BUT�THE�
"�����HAS�BOTH� 3'�AND�COMPOSITE�
VIDEO�OUTPUTS� 	AND�EXCELLENT�THEY�ARE�
TOO
��0NLY�$OMMODORE�KNOW�THE

*!2'/.�"534).'
"MIGA%04�� �5HE�MOST�BASIC�PART�
OF�THE�"MIGAjS�OPERATING�SYSTEM�� �
THE�COLLECTION�OF�PROGRAMS�THAT�
TAKE�CARE�OF�THE�GENERAL� RUNNING�OF�
THE�MACHINE��"MIGA%04�CONCERNS�
ITSELF�WITH�DEVICE�HANDLING�� CONTROL�
OF�THE�KEYBOARD� BASIC�SCREEN�
OUTPUT� DISK�DRIVES� PRINTERS�ETC�

$OMPUGRAPHIC�FONTS�� �3ATHER�THAN�
A�SIMPLE�BIT�MAPPED� IMAGE�OF�EACH�
CHARACTER�WHICH�GROWS�MORE

JAGGED�WITH�MAGNIFICATION� A�
$OMPUGRAPHIC�FONT�REPRESENTS�THE�
SHAPE�OF�EACH�CHARACTER�WITHIN�THE�
FONT�AS�A�MATHEMATICAL�EQUATION�OF�
THE�OUTLINE��$ONSEQUENTLY� AS�THE�
MAGNITUDE�OF�THE�CHARACTER�IS�
VARIED� IN� PRINTING� NO� INFORMATION� IS�
LOST�AND�THE�RESULT�ALWAYS� LOOKS�
SMOOTH�

3(#�� �7IDEO�SIGNAL�MADE�UP�OF�
THREE�PARTS�� RED�GREEN�AND�BLUE�

ANSWERS�TO�THESE�CONUNDRUMS��"LSO�
DONjT �FORGET�THAT�THE�"�����HAS�BEEN�
OUT�OF�PRODUCTION�FOR�SEVERAL�YEARS�
NOW� SO�WHILE� IT�WAS�HIGH�TECH�WHEN�
IT�FIRST�APPEARED� IT�HAS�BEEN� RATHER�
OVERTAKEN� NOWADAYS�

'INALLY� THE�(�-OCK�IS�OKAY�
THOUGH� IT�SUFFERS�FROM�A�FEW�DESIGN�
QUIRKS�WHICH�MEAN�HAVING�TO�BOOT�UP�
TWICE�AND�ONLY�BEING�ABLE�TO�PERFORM�
GRAPHICS�VIDEO�FADES�THROUGH�
SOFTWARE�� *F�YOU�ONLY�NEED�COMPOSITE�
VIDEO�AND� IF�COST�IS�A� PRIME�CONCERN�
THEN� *jD� RECOMMEND� TAKING�A� LOOK�AT�
-OLAjS�NEW�.INI(EN�1RO� 	REVIEWED�ON�
PAGE����OF�THIS� ISSUE
�� *N�EITHER�
CASE�THE�COLOUR�BLEEDING�IS�
MINIMISED�AND�THE�QUALITY�IS�PRETTY�
GOOD�� �BUT�DO� REMEMBER�THAT�QUALITY�
DOESN�T�COME�CHEAP�� ��7

/05�"/�".*("%04�%*4,
*�HAVE�BEEN�WRITING�AN�
EDUCATIONAL�PROGRAM�
USING�".04�1RO�� *�WAS�
IN�THE�MIDDLE�OF�
COPYING�SOME�SAMPLES�

OVER�TO�MY�PROGRAM�DISK�WHEN�UP�
POPS�A�MESSAGE�THAT�THE�PROGRAM�
DISK�IS�NO� LONGER�AN�"MIGA%04�DISK�
*� HAVE�TRIED�TO�LOAD�MY�PROGRAMS�
INTO�THE�".04�INTERPRETER�BUT� IT�JUST�
INFORMS�ME�THAT�IT � IS�NOT�AN�
"MIGA%04�DISK�� *� LOADED�UP�A�DISK�
REPAIR�PROGRAM� 	%ISK4ALV
�AND� IT�
SHOWED�ME�THAT�ALL�MY�DATA� IS�STILL�
ON�MY�PROGRAM�DISK� BUT�IT �FAILED�TO �
REPAIR�IT��$AN�YOU�PLEASE�TELL�ME�
HOW�*�CAN�GET�MY�DATA�ON�TO�A�NEW�
DISK 
.ICHAEL�1EARSON
#ISPHAM
#LACKPOOL

'IRST� *�WOULD� RECOMMEND�THAT�YOU�TRY�
TO�MAKE�A�COPY�OF�YOUR�FAULTY�DISK� AS�
IS� AND�THEN� PUT� IT�AWAY��5HIS� IS�
BECAUSE� IF�THE�DISK�SURFACE� IS�AT�
FAULT� THERE� IS�NO�WAY�THAT�A�DISK�
REPAIR�PROGRAM�WILL� BE�ABLE�TO�FIX�SUCH�
A�DEFECT�� 6SE�A�COPIER�WITH�/IBBLE�
COPY� SUCH�AS�9�$OPY�

/EXT�GET�HOLD�OF�A�COPY�OF�THE�
1%�PROGRAM� 'IXDISK��5HIS� PROGRAM�
ALLOWS�GREATER�CONTROL� OVER�THE� REPAIR�
OF�DISKS� AND�SHOULD�BE�AVAILABLE�
FROM�ANY�GOOD� 1%� LIBRARY�	SEE�THE�
DIRECTORY�ON�PAGE�����THIS�MONTH
�

'IXDISK�WILL� READ�EACH�CYLINDER�OF�
THE�DISK� SCANNING�FOR�ERRORS��0NCE�
THIS� PHASE� IS�COMPLETE� THE� PROGRAM�
WILL� LIST�ALL� OF�THE�FILES�ON�THE�DISK��"T�
THIS� POINT�YOU�MAY�WISH�TO�COPY�THE�
FILES�OVER�ON�TO�ANOTHER�PRE�FORMATTED�
DISK��5O�DO�THIS�JUST�SELECT�THE�
RELEVANT�FILES�AND�CLICK�ON�$OPY��"�
REQUESTER�WILL� APPEAR��$LICK�ON�THE�
)EADER�BUTTON�AND�TYPE� IN�THE�PATH�
AND� FILENAME�OF�WHERE�YOU�WOULD� LIKE�
TO�COPY�THE�FILE�TO��5HIS� PROCEDURE�
SHOULD�ENABLE�YOU�TO�COPY�ALL�YOUR�
DATA�OVER�WITHOUT�FURTHER�PROBLEMS�
BUT�DO�TRY�TO� USE�ONLY�GOOD�QUALITY�
BRANDED�DISKS�TO�BE�ON�THE�SAFE�
SIDE��83� $ %
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n � .ULTI�MILLION�COMPANY�WITH���YEARS�EXPERIENCE�IN�$OMMODORE�PRODUCT�AND�
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$ENTRE�BRANCHES

n � 4AME�DAY�DESPATCH�FOR�MOST�ORDERS�RECEIVED�BY������PM��EXPRESS�AM�AND�
4ATURDAY�SERVICES�AVAILABLE

n � )ARDWARE�CAREFULLY�HANDLED�AND�DELIVERED�SAFELY�AND�RELIABLY�BY�CAGED�INSURED�
TOP�NAME�COURIER�SERVICE

n � 1RE�DESPATCH�TESTING�ON�"MIGA�SYSTEMS
n � 'REE����DAY�COURIER�COLLECTION�AND�DELIVERY�OF�/&8�REPLACEMENT�	EXCEPT� PRODUCT�
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��GAMES�WITH�5RAMPY�AND�FRIENDS���YEARS�AND�UNDER�
5HE��'UN�4CHOOL��SUITE�HOVE�WON�EVERY�AWARD�GOING�
���� WONDERFUL�ANIMATED�GAMES����TO����YEARS�SPECIFY�AGE��
5HE�LOVEABLE�EXTRA�TERRESTRIAL�ENTERTAINS�������YEAR�OLDS�AND�
HELPS�TOWARDS�ACHIEVING�/ATIONAL�$URRICULUM�LEVELS������
1ICS�INC��CHILDREN�'AIRYTALE���-EGEND�CHARACTERS�4PORT�
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"'�POSITIVE�SINGLE�HANDED�ACTION�SMALL�AND�LOVELY�
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5)&�PROGRAMMING�LANGUAGE��8ONDERFUL�MANUAL�IS�
SIMPLE�AND�ENTERTAINING���IDEAL�FOR�COMPLETE�NOVICES�
����"'�RATING���THE�SECOND�HIGHEST�RATING�&7&3�
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UR�FIRST�LISTING�THIS�MONTH� IS�AN� IMAGE�
MANIPULATION�PACKAGE�WRITTEN�BY� *AN�
%EARING�FROM�$ALCOT� IN�3EADING��)IS�
CODE�FOR�HANDLING�IMAGE�DISTORTION� IS�

BOTH�CLEVERLY�WRITTEN�AND�CONCISE��0N�THE�OTHER�
HAND�THE�USER�INTERFACE� IS� RATHER�BASIC�� �OR�IN�
*ANjS�OWN�WORDS� k IT�STINKSl ��0BVIOUSLY�THOUGH�YOU�
CAN�RE�WRITE�THIS�SECTION�TO�ADD�YOUR�OWN�ALL�
SINGING�AND�DANCING�ROUTINE��5HE�SECOND�
LISTING�IS�A�SHORT� ROUTINE�TO�ENLARGE�A�
SPRITES�AND�CENTRE� IT�ON�THE�SCREEN�

/OW�THAT�WE�HAVE�A�COVER�DISK�
WITH�EACH�MONTHjS�"MIGA�4HOPPER�YOU�
DONjT�EVEN�HAVE�TO� RISK�CONTRACTING�
�KEYBOARD�CRAMPl�� �YOU�LL� FIND�THE�
SOURCE�CODE�SITTING�ON�THE�DISK� IN�A�
DIRECTORY�SENSIBLY�NAMED� k4OURCE@$ODEl �
"LSO� IN�THIS�DIRECTORY�YOU�LL� FIND�A�FILE�CALLED

k%ISTORT@LNFO�TXTl �WHICH�CONTAINS�SOME�BRIEF�
SUGGESTIONS�FROM� *AN�AS�TO�HOW�YOU�MAY�WISH�TO�
FURTHER�DEVELOP�HIS� IMAGE�PACKAGE�

8EjRE�ALWAYS� INTERESTED�TO� RECEIVE�
LISTINGS�FROM� READERS�� �AND�
REMEMBER� ANY�THAT�WE�PRINT�EARN�THE�
SENDER�THE�GRAND�SUM�OF�_���� 1LEASE�
SEND� US�A�HARDCOPY�OF�THE�PROGRAM�

ALONG�WITH�A�DISK�CONTAINING�COPIES�OF�ALL�THE�
FILES�ON� IT�	SOURCE�CODE� OBJECT�CODE� IF�ANY�
PLUS� ALL�THE�APPROPRIATE�DOCUMENTATION
��
%ONjT�FORGET�� IT� IS�THEFT�TO�USE�ANYONE�
ELSEjS�CODE�WITHOUT�PERMISSION� SO�
DON�T��"ND� PLEASE� INCLUDE�A�SIGNED�
STATEMENT�THAT�YOUR�CODE� IS�ALL�YOUR�OWN�
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N�PAST� INSTALMENTS�OF�"MIGA�
"DVOCATE�WE�HAVE� LOOKED�AT�
THE� LEGAL�POSITION�WHEN�YOU�
BUY�SOMETHING�EITHER�IN�A�SHOP�

OR�BY�MAIL�ORDER�WHAT�YOU�ARE�
ENTITLED�TO�EXPECT�AND�WHAT�YOUR�
RIGHTS�ARE� IF�THE�GOODS�ARE�FAULTY�IN�
SOME�WAY� AND�HOW�TO�GET�THINGS�
PUT� RIGHT�IF�THERE� IS�A�PROBLEM�
INCLUDING�HOW�TO�ENFORCE�YOUR�RIGHTS�
THROUGH�THE�$OUNTY�$OURTjS� k SMALL�
CLAIMS�PROCEDUREl ��#UT�BUYING�
GOODS� IS�NOT�THE�ONLY�TIME�YOU�
MIGHT�COME�UP�AGAINST� LEGAL�
PROBLEMS��8HAT� IF�YOU� HAVE�OWNED�
YOUR�"MIGA�FOR�SOME�TIME�AND� IT�
NEEDS� REPAIRING 

*F�YOUR�"MIGA� IS� LESS�THAN�A�YEAR�
OLD�YOU� SHOULD�HAVE�NO�PROBLEM�� �IT�
WILL� STILL� BE�UNDER�THE�MANUFACTURER�S�
WARRANTY�AND� SHOULD�BE�FIXED�FREE�OF�
CHARGE�BY�AN�AUTHORISED� REPAIRER��5HE�
ONLY�EXCEPTION�TO�THIS�WILL� BE� IF�THE�
FAULT�WAS�CAUSED�BY�MISUSE� SOME�
FORM�OF�UNAUTHORISED�TAMPERING�OR�
ACCIDENTAL�DAMAGE� NOT�A�
MANUFACTURING�DEFECT�OR� kFAIR�WEAR�
AND�TEARl �� *N�THIS�CASE� THE�SAME�
LEGAL� PRINCIPLES�WILL� APPLY�AS� IF�THE

MACHINE�WAS�OUT�OF�WARRANTY�
-ET�S�BE�CLEAR�RIGHT�FROM�THE�START�

THAT�PROBLEMS�WITH� REPAIRERS�ARE�VERY�
RARE��5HERE� IS�GENERALLY�NOT�A� LOT�OF�
PROFIT�TO�BE�MADE�FROM�COMPUTER�
REPAIRS�SO�THERE�ARE� NOT�MANY�
COWBOYS� IN�THE�FIELD�JUST�SKILLED�
PROFESSIONALS�WITH�A�GENUINE�
COMMITMENT�TO�CUSTOMER�SERVICE�� �
THEY�WOULDNjT �STAY�IN�BUSINESS�VERY�
LONG�IF�THEY�WERE�ANYTHING�LESS��
)OWEVER�WE�HAVE�RECEIVED�
COMPLAINTS�EVEN�ABOUT� LARGE� REPAIR�
COMPANIES� SO� IT jS�ALWAYS�POSSIBLE�
FOR�THINGS�TO�GO�WRONG� AND�ALWAYS�
BEST�TO�KNOW�YOUR�RIGHTS�

5HERE�ARE�THREE�POSSIBLE�AREAS�
WHERE�DISPUTES�MIGHT�ARISE�� THE�COST�
OF�THE� REPAIR�WHETHER�THE� REPAIR� IS�
DONE�SATISFACTORILY� IN�THE�FIRST�PLACE�
AND�WHAT�HAPPENS� IF�THINGS�GO�WRONG�
AFTERWARDS�� -ET�S� LOOK�AT�THE�
QUESTION�OF�COST�FIRST�

*N�GENERAL� A� REPAIRER�IS�ENTITLED�
TO�ASK�ANY�REASONABLE�PRICE�HE� LIKES
� �IT�REALLY�PAYS�TO�SHOP�AROUND� HERE�
EVEN�MORE�THAN�WHEN�YOUjRE� LOOKING�
TO�BUY�BUT� REMEMBER�THAT�AN�
UNREALISTICALLY�CHEAP� REPAIR�MAY�BE�A

BAD�BARGAIN� IF�YOU�THEN�HAVE�TO�GET�
YOUR�EQUIPMENT�REPAIRED�ALL� OVER�
AGAIN�OR�WORSE� IF�A� BODGE�JOB�
CAUSES�EVEN�MORE�DAMAGE�

8HEN�YOUjRE�SHOPPING�AROUND�
ASK�FOR�A� QUOTATION�IN�WRITING�� �IF�YOU�
ACCEPT�IT� THERE� IS�A�BINDING�CONTRACT�
AND�THAT�IS�THE�PRICE�YOU�WILL� PAY��"N�
ESTIMATE�IS�ONLY�AN�APPROXIMATION�� �
THE�FINAL� COST�MAY�TURN� OUT�TO� BE�
HIGHER� THOUGH�YOU� SHOULD� STILL� ASK�
FOR�IT� IN�WRITING�AS�WELL�� 0F�COURSE� THE�
TERMS� kESTIMATEl�AND� kQUOTATIONl�
ARE�OFTEN� USED� LOOSELY� SO� IT�IS�WISE�
TO�MAKE�ABSOLUTELY�SURE� IN�PLAIN�
LANGUAGE�WHETHER�THE�PRICE�YOU�ARE�
QUOTED� IS�A� FIRM� FIXED�PRICE�OR�NOT��
4OMETIMES� REPAIRERS�WILL� SPECIFY�THAT�
A�QUOTATION�OR�ESTIMATE� IS�VALID� FOR�
���DAYS�OR�A�MONTH�GIVING�YOU�TIME�
TO�THINK� IT�OVER�AND�GET�OTHER�QUOTES�
BUT�IT� IS�ALWAYS�A�GOOD� IDEA�TO�HAVE�
BOTH�THE�OFFER�AND�THE�ACCEPTANCE� IN�
WRITING� SETTING�OUT�EXACTLY�WHAT�WORK�
IS�TO� BE�DONE�AND�WHAT�THE�AGREED�
PRICE� IS�

4OMETIMES�AN�ESTIMATE�WILL� HAVE�
THE� LETTERS� �&�0&l�ON� IT�SOMEWHERE�
IN�FINE� PRINT��5HIS�STANDS�FOR� k&RRORS

AND�0MISSIONS�&XCEPTEDl � AND�
SIMPLY�MEANS�THAT�THE�PRICE�MAY�BE�
DIFFERENT� IF�SOMETHING�HAS�BEEN�
OVERLOOKED� OR�A�MISTAKE�HAS�CLEARLY�
BEEN�MADE�� *F�FOR�INSTANCE�A� REPAIRER�
HAS�ACCIDENTALLY�WRITTEN� �_��l� AND�
YOU�ACCEPT�THE�PRICE� BECAUSE�
EVERYONE�ELSE�HAS�QUOTED�_����YOU�
ARE� NOT�GOING�TO�GET�AWAY�WITH� IT�JUST�
BECAUSE� IT�IS�WRITTEN�DOWN� 	AND�YOU�
DONjT�DESERVE�TO�EITHER�JUST�FOR�TRYING�
TO�PULL� A�FAST�ONE�
��5HIS�APPLIES�EVEN�
IF�THE�ESTIMATE�GIVES� A� �FIRMl� PRICE��
)OWEVER� PUTTING��&�0&l� ON�AN�
ESTIMATE�DOES�NOT�ENTITLE�THE�REPAIRER�
TO� IGNORE�THE�QUOTED� PRICE�ENTIRELY�� �IF�
THE�WORK�DONE� IS�SUBSTANTIALLY�WHAT�
WAS�QUOTED�FOR�AND�THERE� IS�NO�
OBVIOUS�ERROR�OF�THIS�SORT� THE� PRICE�
SHOULD�NOT�VARY�MUCH�

5)&�13*$&�0'�$)*14
5HE�GENERAL� PRINCIPLE� IS�TO�AGREE�AS�
MUCH�AS�POSSIBLE� IN�DETAIL� 	AND�
IDEALLY� IN�WRITING
�BEFORE�THE� REPAIR� IS�
BEGUN�� *T� IS� REASONABLE�TO�ASK�FOR�A�
FIRM�PRICE�AND�A�FIRM�TIME�FOR�THE�
WORK�TO�BE�COMPLETED� BUT�A� REPAIRER�
IS�FULLY�ENTITLED�TO�RESERVE�THE�RIGHT�TO�
CHARGE�MORE�THAN�ESTIMATED� IF�THERE�
IS� A� RISE� IN�THE�COST�OF�LABOUR�OR�
MATERIALS�� �TO�COVER�HIMSELF� FOR�
INSTANCE� AGAINST�UNPREDICTABLE�
EVENTS�SUCH� AS�THE� RECENT�WORLDWIDE�
RISE� IN�THE�COST�OF�MEMORY�CHIPS�
CAUSED� BY�A�FIRE� IN�THE�FACTORY� IN�
+APAN�THAT�MANUFACTURED�MOST�OF�THE�
WORLDjS�SUPPLY�OF�THE� RESIN�WHICH�
INTEGRATED�CIRCUITS�ARE�EMBEDDED� IN��
:OU�CAN�HOWEVER�ALWAYS�ASK�FOR�THE�
ESTIMATE�TO�BECOME�A�FIRM� PRICE�ONCE�
YOU�ACCEPT� IT�� �THE� REPAIR�WILL�
PRESUMABLY�BE�CARRIED�OUT�SOON�
AFTERWARDS� AND�THE� REPAIRER�SHOULD�
HAVE�A�GOOD� IDEA�OF�CURRENT�COSTS�� *F�
HE�WONjT�AGREE�TO�THIS�TRY�AT� LEAST�TO�
GET�A�MAXIMUM�PRICE� IN�WRITING��:OU�
ARE�ALSO�ENTITLED�TO�OBJECT�TO� ANY�
CONDITIONS�THE� REPAIRER�TRIES�TO�
IMPOSE� LIMITING�HIS� RESPONSIBILITY�FOR�
ANY�DAMAGE�HE�CAUSES�TO�YOUR�
PROPERTY�OR�FOR�DEFECTIVE�WORK�� �THESE�
WOULD�BE�REGARDED�AS� kUNFAIRl�
CONTRACT�TERMS�AND�CANNOT�BE�
ENFORCED�

4OMETIMES�THE� REPAIRER�MAY�SAY�
IT� IS� NOT�POSSIBLE�TO�TELL�EXACTLY�HOW

)

7(/�(!3�4(%�2)'(4�4/�#/09�
"�FRIEND�AND�*�ARE�STARTING�UP�A�DISK�BASED�
MAGAZINE�AND�WE�WERE�WONDERING�IF�WE�COULD�
LEGALLY�INCLUDE�SCREENSHOTS�OF�GAMES�WE�
REVIEWED�	GRABBED�WITH�AN�"CTION�3EPLAY�OR�
SIMILAR
��0THER�MAGAZINES�DO�IT���
4IMON�-EWIS�%EVON
8HAT�YOU� SUGGEST� IS� PERFECTLY�LEGAL�4IMON��5HE�
$OPYRIGHT�%ESIGNS�AND� 1ATENTS�"CT�SPECIFICALLY�
SAYS�YOU�MAY�REPRODUCE�COPYRIGHT�MATERIAL� AS�PART�
OF�A�BONA�FIDE�REVIEW�� �BUT�BEWARE�OF�USING�
SCREENSHOTS�OUT�OF�THE� REVIEW�CONTEXT�JUST�AS

DECORATIONS�OR�PRETTY�PICTURES�ON�THEIR�OWN��5HAT�
WOULD� BE�MORE�QUESTIONABLE�

1*3"5&4�")0:
"�LOCAL�MARKET�STALL�HAS�A�BOX�OF�"MIGA�SOFTWARE�
FOR�SALE� BUT�THEY�HAVE�NO�BOXES�OR�MANUALS�AND�
THE�DISKS�HAVE�HAND�WRITTEN� LABELS�� *S�THIS� LEGAL 
/O��5HESE�ARE�OBVIOUSLY�ILLEGAL� k PIRATED��COPIES��
4TRICTLY�SPEAKING�YOU�DONjT�EVEN�HAVE�THE� RIGHT�TO�
COPY�A� PROGRAM�YOUjVE�BOUGHT�YOURSELF�UNLESS�THE�
MANUAL�OR�THE� LICENCE�AGREEMENT�THAT�CAME�WITH� IT

SPECIFICALLY�SAYS�THAT�YOU�CAN�COPY� IT�TO�MAKE�A�
BACK�UP��:OU�CAN�NEVER�LEGALLY�MAKE�COPIES�FOR�
FRIENDS��5HE�EXCEPTION� IS� PROGRAMS�THAT�ARE�CLEARLY�
MARKED� kPUBLIC�DOMAINl� OR�1%�WHICH�MEANS�THAT�
THE�AUTHOR�HAS�GIVEN� PERMISSION�FOR�ANYONE�TO�
COPY�AND�DISTRIBUTE�THE�PROGRAM�� �BUT�ALWAYS�
CHECK�THE�DOCUMENT�FILE�ON�THE�DISK�TO�MAKE�SURE�
YOU�ARE�ALLOWED�TO�COPY�IT�AND�ALWAYS� LEAVE�THE�
DOCUMENT�FILE� INTACT�ON�ANY�COPIES�YOU�MAKE�

1IRATES�SHOULD�BE� REPORTED�TO�THE�'EDERATION�
"GAINST�4OFTWARE�5HEFT�	'"45
�S �������������
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MUCH�WORK� IS� REQUIRED� UNTIL� HE�OPENS�
UP�THE�COMPUTER�AND�TAKES�A� LOOK��
5HIS� IS�ENTIRELY� REASONABLE�� #UT�BEAR�
IN�MIND�THAT�A� REPAIRER�IS�ENTITLED�TO�
CHARGE�YOU�FOR�THE�WORK� INVOLVED� IN�
ASSESSING�WHAT� IS� NEEDED�AND�
PREPARING�A�QUOTATION�EVEN� IF�YOU�
DON�T�HAVE�THE� REPAIR�DONE�BY�HIM�� �
SO�CHECK�FIRST�

7"3:*/(�5)&�$045
"S�WE�VE�SEEN� THERE�ARE�SOME�
CIRCUMSTANCES� IN�WHICH� EVEN�A� kFIRM��
PRICE�MIGHT�VARY�� �IF�THERE� HAS�BEEN�A�
CLEAR�ERROR� FOR�INSTANCE� OR�IF�THE�
REPAIRER�HAD� RESERVED�THE� RIGHT�TO�
COVER�INCREASES� IN�COSTS��:OU�CAN�
ALSO�EXPECT�THE�BILL� TO�BE�HIGHER�IF�
YOU�ASK�FOR�SOMETHING�MORE�TO�BE�
DONE�ONCE�THE� REPAIR�WORK�HAS�BEEN�
BEGUN� OR�IF�YOU�WANT�SOME�OF�THE�
AGREED�WORK�CHANGED�� �BUT� IN�THESE�
CASES�YOU�SHOULD�ASK�FOR�A�NEW�
kFIRMl� PRICE�BEFORE�GIVING�THE�OKAY�FOR�
THE�WORK�TO�CONTINUE�

*F�ANY�EXTRA�WORK� IS�DONE�WITHOUT�
YOUR�PRIOR�AGREEMENT�YOU�ARE�NOT�
OBLIGED�TO�PAY�FOR�IT��"� REPUTABLE�
REPAIRER�SHOULD� CONTACT�YOU� IF�HE�
DISCOVERS�SOMETHING�ELSE�THAT�NEEDS�
ATTENTION� NOT�JUST�GO�AHEAD�AND�THEN�
ADD� IT�TO�THE�BILL� AFTERWARDS��"ND�
SPEAKING�OF�ADDING�THINGS�� THE�
REPAIRER�CANNOT�JUST�SLAP�AN�EXTRA�
������ON�TOP�OF�THE�QUOTED� PRICE�FOR�
7"5�� *F�THERE�WAS�NO�MENTION�OF�7"5�
THE� LAW� IS�THAT�7"5� IS�ASSUMED�TO�BE�
INCLUDED� IN�THE�PRICE��7"5�CAN�BE�
ADDED�ONLY� IF�THE� PRICE�QUOTED�
EXPLICITLY�EXCLUDED�7"5�

"ND�FINALLY� DONjT�PANIC��EVEN� IF�
NO�PRICE�WAS�AGREED�AT�ALL� UP�FRONT�
THE� LAW�SAYS�THAT�THE�PRICE�CHARGED�
MUST�BE� k REASONABLEl � SO�YOU�HAVE�
SOME� LEGAL� FALL�BACK�EVEN� IF�YOU�
HAVEN�T�PROTECTED�YOURSELF�IN�
ADVANCE�

1044&44*0/� *4�/*/&��
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6NFORTUNATELY�WE�NOW�COME�TO�THE�
MOST�ONEROUS�ASPECT�OF�GETTING�
REPAIRS�DONE��5HE� LAW�GIVES� REPAIRERS�
WHAT� IS�CALLED� A� k LIENl� 	PRONOUNCED�
k LEANl �MORE�OR�LESS
�OVER�GOODS� LEFT�
FOR�REPAIR�� �THAT� IS� THE� RIGHT�TO� RETAIN�
POSSESSION�OF�THE�GOODS� UNTIL� PAID��
5HIS�MEANS�THAT�EVEN�WHEN�YOU�
DISAGREE�WITH� A� REPAIRERjS�CHARGE�
YOU�MUST�PAY�IT�TO�GET�YOUR�PROPERTY�
BACK��5HIS�APPLIES�EVEN� IF�THE�BILL� IS�
SUBSTANTIALLY�MORE�THAN�AN�ESTIMATE�
OR�QUOTATION�

*F�YOU�FIND�YOURSELF�IN�THIS�
POSRITION�MAKE�SURE�THAT�THE� REPAIRER�
KNOWS�YOU�DISAGREE�WITH�THE� PRICE�
CHARGED�� -ET�HIM� KNOW�THAT�YOU�ARE�
PAYING�k UNDER�PROTEST���"S�SOON� AS�
POSSIBLE�AFTERWARDS� PUT� IT� IN�WRITING��
WRITE�CONFIRMING�THAT�YOU� PAID� UNDER�
PROTEST�TO�GET�YOUR�PROPERTY�BACK�AND�
ASKING�THE� REPAIRER�TO� REFUND�THE�
OVERCHARGE�� 4ET�OUT�THE�GROUNDS�FOR�
YOUR�PROTEST�� THE�PRICE�WAS�
SUBSTANTIALLY�HIGHER�THAN�THE

ESTIMATE� OR� INCLUDED�WORK�YOU�HAD�
NOT�AGREED�TO� IN�ADVANCE�OR�WAS�
SIMPLY�NOT� k REASONABLEl�� �BUT� IF�YOU�
CLAIM�THIS�YOU�MUST�BE�PREPARED�TO�
PROVE�WHAT�WOULD� HAVE�BEEN�
REASONABLE� BY�PRODUCING�FIRM�
QUOTATIONS�FROM�OTHER�REPAIRERS�FOR�
THE�SAME�WORK� FOR�EXAMPLE�� 4TATE�
WHAT�YOU�THINK�THE�PRICE�SHOULD� HAVE�
BEEN� AND�GIVE�THE� REPAIRER�A�
REASONABLE�TIME�TO� RESPOND� 	SAY�
ABOUT����TO����DAYS
�� *F�HE�DOES�NOT�
DO�SO� OR�DIGS� IN� HIS� HEELS�YOU�HAVE�
EXACTLY�THE�SAME� LEGAL�OPTIONS�OPEN�
TO�YOU�AS� IF�YOU�HAD�A�DISPUTE�OVER�
GOODS�� TALK�TO�A�SOLICITOR�YOUR�LOCAL�
$ITIZEN�S�"DVICE�#UREAU� LOCAL�5RADING�
4TANDARDS�0FFICE� OR�$OUNTY�$OURT�
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8HAT�ABOUT�PROBLEMS�WITH�THE�QUALITY�
OF�THE�REPAIRS �5HE� LAW�SAYS�THAT�YOU�
ARE�ENTITLED�TO�HAVE�THE� REPAIRER�USE�
PROFESSIONAL� CARE�AND�SKILL� AND�USE�
ONLY�MATERIALS�FIT�FOR�THE� PURPOSE��
8EjVE�ALL� HEARD� STORIES�ABOUT�REPAIRS�
THAT�WERE�NOT�DONE�PROPERLY� OR�NOT�
DONE�AT�ALL� BUT�STILL� CHARGED�FOR�� �
CASES�WHERE�SOMEBODY� LATER�OPENED�
UP�HIS�"MIGA�AND�FOUND�THAT�A�
COMPONENT�HAD�NOT�BEEN� REPLACED� AS�
CLAIMED�AT�ALL� AND�SO�ON�� *N� SUCH�
CASES� THE� LAW� IS�THE�SAME�AS�FOR�
DEFECTIVE�GOODS��YOU�SHOULD�
COMPLAIN�AS�SOON� AS�YOU�DISCOVER�
THE�DEFECT�AND�SEEK�TO�HAVE� IT�PUT�
RIGHT�� *F�YOU�CONTINUE�TO�USE�THE�
GOODS�YOU�MAY�BE�PRESUMED�TO�HAVE�
ACCEPTED�THE�QUALITY�OF�THE� REPAIR�

0BVIOUSLY�YOU�WILL� HAVE�DIFFICULTY�
IF�THE�DEFECTIVE�NATURE�OF�THE� REPAIR�
DOES�NOT�SHOW�UP�FOR�SOME�TIME�� �
YOU�CLEARLY�SHOULDNjT�OPEN�UP�YOUR�
"MIGA�AND�HAVE�A� POKE�AROUND�JUST�
TO�CHECK�UP�ON�THE� REPAIRER� EVEN� IF�
YOU� KNOW�YOUR�WAY�AROUND� ITS� INSIDES�
PRETTY�WELL� BECAUSE�THIS�WILL�MAKE� IT�
IMPOSSIBLE�TO�PROVE�THAT�THE�DEFECT�
WAS�ATTRIBUTABLE�TO�THE� REPAIR�AND�NOT�
TO�YOU�YOURSELF�� )OWEVER�YOU�SHOULD�
CERTAINLY�CHECK�THAT�THE�FAULT�YOU�
ORIGINALLY�WANTED� REPAIRED� HAS�BEEN�
FIXED�� *F�POSSIBLE� ASK�THE� REPAIRER�TO�
SHOW�YOU�THE�MACHINE�WORKING�IN�THE�
SHOP�AND�TRY� IT�OUT�BEFORE�YOU�ACCEPT�
IT�BACK�� *F�ITjS�NOT�OKAY� POLITELY�INSIST�
THAT�THE� REPAIR�BE�DONE�TO�YOUR�
SATISFACTION�� /O� REPAIRER�IS� LIKELY�TO�
ARGUE� IF�HE�CAN�SEE�THAT�THE�MACHINE�
IS� STILL� NOT�WORKING�PROPERLY�

*F�THE�SAME�PROBLEM�COMES�BACK�
SOME�TIME� LATER�YOU�SHOULD� POLITELY�
ASK�THE� REPAIRER�TO�PUT� IT� RIGHT�AGAIN��
.OST�REPAIRERS�WILL�GUARANTEE�THEIR�
WORK�FOR�SOME�SPECIFIED�TIME�� �
USUALLY����DAYS� BUT�SOMETIMES�
LONGER�� �SO�YOU�WONjT �HAVE�TO�PAY�
ANYTHING� IF�THE�FAULT� RECURS�WITHIN�THIS�
PERIOD� AND�MANY�REPAIRERS�WILL�TAKE�
ANOTHER� LOOK�FOR�NOTHING�EVEN�BEYOND�
THEIR�GUARANTEE�TIME� IF�THE�FAULT�IS�
IDENTICAL� THOUGH�THEY�ARE� NOT� LEGALLY�
OBLIGED�TO��5HE� LAW�WILL� STEP� IN�ONLY�IF�
THE�FAULT�RECURS�BECAUSE�THE�ORIGINAL�
REPAIR�WORK�WAS�NOT�DONE

PROFESSIONALLY�OR�WAS�DONE�WITH� UNFIT�
MATERIALS�� �BUT�THIS�WILL� BE� UP�TO�YOU�
TO�PROVE�AND�THAT�MEANS�FINDING�AN�
INDEPENDENT�EXPERT�SUCH�AS�ANOTHER�
REPAIRER�WHO� IS�WILLING�TO�SAY�SO�
PREFERABLY� IN�WRITING�

*F�THE� REPAIRER�HAS�DELIBERATELY�
MISLED�YOU�ABOUT�WHAT�HEjLL� DO�AND�
THE�MATERIALS�HE�LL� USE� HE�CAN�BE�
PROSECUTED� UNDER�THE�5RADE�
%ESCRIPTONS�"CT�� *F�YOU�THINK�THIS� IS�
THE�CASE� CONTACT�YOUR�LOCAL�5RADING�
4TANDARDS�0FFICE� 	LISTED� UNDER�YOUR�
LOCAL� COUNCIL� IN�THE�TELEPHONE�BOOK
�
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8HAT� IF�THE� REPAIR�HAS�BEEN�A� REAL�
BODGE�JOB�AND�GONE�SERIOUSLY�WRONG�
LATER � *N� ONE�CASE� A�BADLY�REPAIRED�
1OWER�4UPPLY�6NIT�BLEW�UP� CAUSING�
DAMAGE�NOT�ONLY�TO�THE�"MIGA� IT�WAS�
CONNECTED�TO�BUT�ALSO�FLASH�BURNS�TO�
OTHER�PROPERTY�NEAR�IT��5HE� LAW� IS�
CLEAR�CUT�� A� REPAIR�WHERE�THE� REPAIRER�
HAS�NOT�USED� PROFESSIONAL�CARE�AND�
SKILL� OR�WHERE�HE�USED�MATERIALS�NOT�
FIT�FOR�THE�PURPOSE� IS� A�BREACH�OF�
CONTRACT� AND�YOU�ARE�ENTITLED�TO� SUE�
FOR�
���THE�COST�OF�HAVING�THE�ORIGINAL�

DEFECTS�PUT� RIGHT�BY�SOMEONE�ELSE
��� THE�COST�OF�REMEDYING�ANY�NEW�

DEFECTS�FOR�WHICH�THE� REPAIRER� IS�
RESPONSIBLE�	IN�THIS�CASE� THE�COST�
OF�REPLACING�CHIPS�DAMAGED�BY�THE�
EXPLOSION�OF�THE�146


���THE�COST�OF�DAMAGE�TO� PROPERTY�
CAUSED�BY�THE�DEFECTS� 	IN�THIS�
CASE� THE�DAMAGE�CAUSED�BY�FLASH�
BURNS�� �BUT�THIS� kCONSEQUENTIAL��
LOSS�MAY�BE� LIMITED�ONLY�TO�DIRECT�
CONSEQUENCES�OF�THE�DEFECT�
THOUGH� IN� SOME�CASES�THE�COURTS�
HAVE�AWARDED�COMPENSATION�FOR�
MORE� REMOTE� LOSSES�SUCH�AS� LOSS�
OF�EARNINGS


��� COMPENSATION�FOR�THE� LOSS� IN�VALUE�
OF�THE�GOODS�CAUSED�BY�THE�
DEFECTS� AND

���COMPENSATION� FOR�ANY�INJURY�
CAUSED�BY�THE�DEFECTS�

*T�WILL� MAKE�NO�DIFFERENCE� IF�THE�
REPAIRER�HAS� INSERTED�A�CONDITION� INTO�
THE�CONTRACT�SEEKING�TO� LIMIT�HIS�
LIABILITY�� � k -IABILITY�IS� LIMITED�TO�THE�
FIRST�_���OF�DAMAGE�HOWSOEVER�
CAUSEDl � OR�SOMETHING�OF�THAT�SORT�

5HE�6NFAIR�$ONTRACT�5ERMS�"CT�
SPECIFICALLY�SAYS�THAT�SUCH�CONDITIONS�
HAVE�NO�EFFECT�IN� LAW�

:OU� CAN�ALSO�SUE�A� REPAIRER�FOR�
DAMAGE�TO�YOUR�PROPERTY�WHILE� IT�WAS�
IN�HIS� POSSESSION�OR�FOR�LOSS�OF�IT�
BUT�ONLY�IF�HE� HAS�BEEN�NEGLIGENT�� *F�
YOUR�"MIGA� IS�STOLEN�FROM�HIS�SHOP�
FOR�EXAMPLE� DESPITE�NORMAL� AND�
k REASONABLE�� SECURITY�PRECAUTIONS�
	THEREjS�THAT�WORD�AGAIN�
�YOU�WILL�
NOT�BE�ENTITLED�TO�SUE�HIM� BECAUSE�
HE�HAS�NOT�BEEN�NEGLIGENT�� 	5HE�
EXCEPTION� IS� IF�THE�THIEF�WAS�ONE�OF�
HIS�EMPLOYEES�
� 'OR�THIS� REASON� IT� IS�
IMPORTANT�TO�ARRANGE�YOUR�OWN�
TEMPORARY�INSURANCE�WHEN�YOU� LEAVE�
SOMETHING�FOR�REPAIR�� �OR�CHECK�YOUR�
)OME�AND�$ONTENTS� INSURANCE��MANY�
POLICIES� INCLUDE�COVERAGE�FOR�GOODS�
LEFT�FOR�REPAIR�

"� REPAIRER�IS�NOT�ENTITLED� TO�SELL�
YOUR�PROPERTY� NOR�ARE� RECEIVERS� IF�THE�
REPAIRER�HAS�GONE�BUST�EXCEPT� IF�YOU�
OWE�MONEY�FOR�THE� REPAIR� HAVE�NOT�
RETURNED�TO�COLLECT�THE�GOODS� AND�
HAVE�NOT�RESPONDED�TO� REASONABLE�
ATTEMPTS�TO�CONTACT�YOU�

5*.&�1-&"4&
'INALLY�WHAT� IF�THE� REPAIRER�JUST�
SEEMS�TO�BE�TAKING�FOREVER�TO�CARRY�
OUT�THE� REPAIR � *F�YOU�HAVE�AGREED�A�
TIME� IN� ADVANCE� THIS�MAY�BE�AN�
ENFORCEABLE�TERM�OF�THE�CONTRACT�
THOUGH�THERE�MAY�BE�SOME�ARGUMENT�
ABOUT�WHETHER�IT� IS�AN�ESSENTIAL�
CONDITION�� �IF�IT� IS� NOT�YOU�MAY�NOT�
BE�ENTITLED�TO�CANCEL�THE�CONTRACT�
BECAUSE�HE� IS�TAKING�TOO� LONG��5HE�
4UPPLY�OF�(OODS�AND�4ERVICES�"CT�
�����SAYS�THAT� IF�NO�TIME� IS�
SPECIFIED� REPAIRS�MUST�BE�CARRIED�OUT�
IN� A� �REASONABLEl� TIME�� *F�THEY�ARE�
NOT� AND�YOU�CANjT�GET�YOUR�COMPUTER�
RETURNED�TO�YOU� A�COURT�MAY�BE�
WILLING�TO�GRANT�YOU�AN� �ORDER�FOR�
SPECIFIC�PERFORMANCEl�� �A�COURT�ORDER�
TELLING�THE� REPAIRER�TO�FINISH�THE�JOB�
WITHIN�A�GIVEN�TIME�WHICH�MAKES�
TIME�AN�ESSENTIAL� CONDITION�� �OR�ELSE�
ORDER�THE� RETURN�OF�YOUR�EQUIPMENT��
#UT� IF�TIME� IS� REALLY� IMPORTANT�TO�YOU�
THE�BEST�ADVICE� IS�TO�MAKE�SURE�YOU�
SAY�SO�UP�FRONT�� )ERE�AGAIN� IT� IS�
ALWAYS�GOOD�PRACTICE�TO�KNOW�EXACTLY�
WHAT�YOU�ARE�AGREEING�TO�� $%

(!6).'�02/",%-3�
*F�YOU�ARE� INVOLVED� IN�4�DISPUTE�OF�
ANY�KIND� ALWAYS�TRY�TO�RESOLVE�THE�
PROBLEM�WITH�THE�DEALER�OR�SUPPLIER�
FIRST� IN�AN�AMICABLE�WAY�� *F�THAT�
DOESN�T�WORK� SEEK�ADVICE�FROM�A�
SOLICITOR�OR�FROM�ONE�OF�THE�
FOLLOWING�	CHECK�YOUR�LOCAL� PHONE�
BOOK�FOR�THE�NUMBER�OR�ADDRESS
�
n� $ITIZENjS�"DVICE�#UREAU
n� 5RADING�4TANDARDS�0FFICE�	LISTED�
UNDER�YOUR�LOCAL� COUNCIL


n� 0FFICE�OF�'AIR�5RADING
n� $OUNTY�$OURT�	ASK�ABOUT�THE�
kSMALL� CLAIMS�PROCEDUREl
�

"MIGA�"DVOCATE� IS� INTENDED�ONLY�AS�
A�GUIDE�TO�THE� LAW� IN� &NGLAND�AND�
8ALES� AND�YOU�SHOULD� NOT� RELY�
SOLELY�ON�ANYTHING�SAID� HERE��8E�
CANNOT�GIVE�DIRECT�ADVICE�ON�
INDIVIDUAL�CASES� ACT�AS�ARBITRATORS�
IN� ANY�DISPUTE� OR�REPLY�PERSONALLY�
TO�ANY�CORRESPONDENCE�
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"MIGA�7IDEO�BLENDER� FRAME�
GRABBER�BROADCAST�TITLER�
_�����"CTION� REPLAY���_����
"VIATOR�JOYSTICK�&PIC� %ESERT�
4TRIKE� #���_����4OUTH� &AST�
-ONDON�AREA�� e���������
�����AFTER��� P�M�� AND�ASK�
FOR�+OHN

"MIGA�4HOPPER�MAGAZINES�
FOR�SALE�� &VERY�ISSUE��������
AS�NEW�WITH�DISKS��0FFERS�TO�
"LAN�O ������������

"������5WO����.B�HARD�
DRIVES� AND�ONE�FLOPPY� IN�A�
MINI�TOWER�� *NTERNAL� CLOCK�
JOYSTICKS�AND�1HILLIPS�
MONITOR�� 4ERIOUS�SOFTWARE�
AND�GAMES��"LL� *NSURED�FOR�
TWO�YEARS��0NLY�_����� c �
�����������

"�����.B�3".���.B�
HARD�DRIVE�_����� ����45�
COLOUR�MONITOR�_�����
1ANASONIC�,91�������PIN�
MONO�PRINTER�_����"LL� LITTLE�
USED�MINT�� (OLD�%ISC�0FFICE�
_����)OME�0FFICE�_���� c

�����������

"MIGA��������.B�HARD�
DISK� SOFTWARE�$OMMODORE�
MONITOR��%EGRADER�SOFTWARE�
FOR�COMPATIBILITY�� &XCELLENT�
CONDITION�_���� e�&XETER�
�����������

1OWER�$OMPUTING��.B�3".
EXPANSION�FOR�"����_����
3ENDALE������(ENLOCK�WITH�
CONTROL�CABLE�_���� ,EYBOARD�
30.�SHARER�_����e�,ELSO�
������������AFTER���PM�

4"4$������COMPLETE�
PACKAGE�_����� 4CRABBLE�
BOXED�NEW�_���ONO�� 5AKE���
BOXED�NEW�_���ONO�� c �����
�������

"MIGA������8#������
��.B�(71�HARD�DRIVE� �.B�
3".� �����MONITOR�MOUSE�
TEN�BLANK�DISKS� LOTS�OF�
SOFTWARE�JOYSTICK� ALL�
EXCELLENT�CONDITION�_����
ONO��e�%AVID������������

"MIGA�4HOPPER�BACK� ISSUES�
AT�GOOD� PRICES�� *SSUES����

��� ALL� AS�NEW��8HERE�'UTURE�
1UBLISHING�HAS�SOLD�OUT� *�WILL�
SUPPLY��e�%ANIEL������
�������.AKE�ME�AN�OFFER�

1AGESETTER�**�_��� %1AINT�***�
_���� 'ALCON���.ISSION�DISK�
_���.ANIAC�.ANSION�_���
8ORD�1ERFECT�7����_���
4LEEP�8ALKER�_���(UNSHIP�
���� �_���#LUES�#ROTHERS�
_��� c �8ARRINGTON������
������

"MIGA�����8#�� �.B�
��.B�"���� �.B�3".��"LL�
DISKS� AND�MANUALS��0RIGINAL�
GAMES�AND�SOFTWARE�
INCLUDED� BY�NEGOTIATION�
_����ONO��c �3OB���������
�����EVENINGS�

,$4�1$�POWER�BOARD�FOR�
"����� #OXED�	AS�NEW
�WITH�
%04��8ILL� ACCEPT�ANY�
REASONABLE�OFFER�� c �.IKE�
������������

(71���.B�)�DRIVE�_�����
(71���.B�)�DRIVE��.EG�
��BIT�3".�_�����4WIFT���E�
COLOUR�PRINTER�_�����"���

INTERNAL� D�D�RIVE�_����
8ORKBENCH������������30.��
CHIPS�_���� 0RIGINALLY�COST�
_������_����THE� LOT�� c �
������������	4COTLAND
�
AFTER���PM�

"MIGA�.AGAZINES��"MIGA�
4HOPPER�� �����"MIGA�
$OMPUTING��������"MIGA�
'ORMAT�������"LL�WITH� COVER�
DISKS�� (71�)%��HARD�DRIVE�
��MEG� �MEG�MEMORY��
0FFERS� PLEASE�� e������
�����

"MIGA�������MEG�3".�
EXTRA�DISK�DRIVE�"���)%�
COLOUR�MONITOR�COMPLETE�
WITH�WORKSTATION� AND�COLOUR�
PRINTER��"LL� LEADS� ALL� BOXED�
AS�NEW�� &XCELLENT�CONDITION�
LOADS�OF�EXTRAS�_�����e�
�����������

"MIGA������ TWO� �.#
4*..�MODULES�_���� c �
+AMES������������

4UPRA�3".�MEMORY�CARD�FOR�
"MIGA������WITH� �.B�_����
-ATTICE�$�COMPILER�VERSION

����_����4CULPT��%�AND�
"NIMATE��%�_���� � ������
�������AFTER���PM�

5HREE�AND�HALF�INCH�����.B�
1$�DRIVE�WITH�CABLE�_���
7ISTA�1RO���� �_���� %35�4�
5IGER�$UB�SEQUENCER�_����
#OTH�BOXED��c �8EST�4USSEX�
�����������

"MIGA������� ������(71�
SERIES� **� )$��WITH� ��.B�
HARD�DRIVE��.B�3".�
SOFTWARE�_����ONO�� g �%OUG�
������������AFTER���PM�

"MIGA� IN�$HECKMATE�CASE�
WITH� ,$4�1$�BOARD�(71�
��.B�)%��.B�FAST�3".�
79-����PLUS��.B���BIT�3".�
WITH� ����4�MONITOR�PLUS�
_����OF�SOFTWARE��_�����e�
������������AFTER���PM

������..6�"���� ������
'16�BOTH���.)Z�� ����.B�
TOTAL� 3".�� ���.B�HARD�
DRIVE�MONITOR� #+��&9�
PRINTER�4UPRAFAX���#IS�
MODEM�� .AY�SELL� SEPARATELY��
.AKE�ME�AN�OFFER�� c ������
�������	���HOUR�
"NSAPHONE


64�3OBOTICS������DUAL�
STANDARD�MODEMS�FOR�SALE��
0NLY�_����EACH���� N ������
�������AND�ASK�FOR�
3ICHARD��"FTER��� PM� PLEASE�

(71�)%������.#�)%� �.B�
'AST�3".� INC��MANUALS�
BOXED�_���� OR�WITH�"����
8#������ �.B�$HIP�MEM���
MANUALS� 'ATTER�"GNUS�
_����� c �$HRIS���������
����

"������ �� �� ����SWICHABLE�
TWO�FLOPPY�DRIVES� 4UPRA�
��MEG�HARD�DRIVE� L0MEG�
3".�MANUALS�%ELUXE�1AINT
��_����� 3ENDALE������4��
7)4�GENLOCK�FADES�WIPES�
BOTH� ITEMS�EXCELLENT�
CONDITION�_����O �:ORK������
������

'"/;*/&4

6PSTREAM�.AGAZINE��"�NEW
DISK�MAGAZINE�SELLING�FOR�_���
8RITE�TO�.ARK�$ROSBY� ���
#ECKINGHAM�(REEN
#ASILDON� &SSEX� 44����1'��
$HEQUES� PAYABLE�TO�.ARK�
$ROSBY�OR�e� #ASILDON������
������
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4ELL� YOUR� EXCESS� HARDWARE� AND� SOFTWARE� WITH� �D @>8 � 0 ?F GG< I�3EADER�
"DVERTS�� +UST� FILL� IN� THE� FORM� AND� SEND� IT� TO� US� ALONG� WITH� A� CHEQUE�
	MADE� PAYABLE� TO� 'UTURE� 1UBLISHING
� OR� POSTAL� ORDER� FOR� _��� #UT� #&�
8"3/&%�� 5HIS� MAGAZINE� IS� NOT� A� FORUM� FOR� SELLING� PIRATE� SOFTWARE� OR�
OTHER�ILLEGAL�GOODS�� 4OFTWARE�MUST� INCLUDE�ALL� ISSUE�DISKS� MANUALS�AND

A� SIGNED� STATEMENT�THAT� ALL� OTHER� COPIES� HAVE� BEEN� DESTROYED�� 1LEASE�
ADVISE� US� IF�YOU�ARE�OFFERED� PIRATE�OR�COPIED�SOFTWARE�BY�ADVERTISERS��"LL�
ADS� ARE� ACCEPTED� IN� GOOD� FAITH�� 5HE� EDITOR� RESERVES� THE� RIGHT� TO� REFUSE�
OR� AMEND� ADS�� 8E� ACCEPT� NO� RESPONSIBILITY� FOR� TYPOGRAPHICAL� ERRORS� OR�
LOSSES�ARISING�FROM�THE�USE�OF�THIS�SEN�ICE�

5RADE�ADS�WILL�NOT�BE�ACCEPTED� INCLUDING�ANYONE�ADVERTISING�THE�SALE�OF�1%�SOFTWARE�
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n�4CREEN�#EAT�SPEAKERS _��
n�;I�'Y�SPEAKERS _��
n�"����"����"�����%UST�COVERS _����
n�"����.ODULATOR _��
n�.INI�0FFICE�PACKAGE _�����
n�4UPRA������.ODEM _��
n�4UPRA�'AX�1LUS�.ODEM _���
n�4UPRA�V����#*4�'AX�.ODEM _���

��4WAP�BETWEEN�,ICKSTART�CHIPS
��'ITS�"����"�����"���"������
q�"UTO�SWAPPING�VIA�KEYBOARD�CONTR�
��'LEXIBLE�CABLE�ALLOWS�THE�SWAPPER�
WORK�IN�CONJUNCTION�WITH�
ACCELERATORS�ETC�
n�4IMPLE�TO�FIT���FULL� INSTRUCTIONS

c�1RO�30.�4WAPPER� ]�

��1RO�30.�4WAPPER��� ���30.� ]�

n�1RO�30.�4WAPPER�������30. _ � �

n8ORKBENCH������PLUS�MANUALS_�

n�"LLOWS�IMAGE�PROCESSING� IN�A�USEFUL�AND�
UNIQUE�FASHION

n�$OMES�COMPLETE�WITH�OPERATION�MANUAL
n�0NE�OF�THE�FASTEST�GROWING�APPLICATIONS�
FOR�HOME�AND�PROFESSIONAL�USERS

n�)IGH�SPECIFICATION�COUPLED�WITH�COST�
EFFECTIVE�PRICING

n�1OWER�)AND�4CANNER
n����GREYSCALES� ��������%1*
n�5HRU�PORT�TO�PRINTER
n�'ULLY�COMPATIBLE�WITH�%ELUX�1AINT��� ETC�
n�"DVANCED�SOFTWARE

q� 1OWER�)AND�4CANNER�V���� _ � �
n�1OWER�)AND�4CANNER�$OLOUR� _���
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����

"����.EMORY�&XPANSIONS
"����1RO�3".�����.EG��6PGRADE
n�"LLOWS� ��.#�SOFTWARE�TO�RUN
n�$HIP�MEMORY�COMPATIBLE
n�#RITISH�MADE

n�8ITHOUT�CLOCK
n�8ITH�CLOCK

O��
O��

"����1RO�3".� ����.EG�6PGRADE
n�(IVES�A�FULL��.#�OF�MEMORY� O��

"������.#�.EG�6PGRADE� O�����

1RO�"GNUS��.#
n�1ROVIDES�A�FULL� �.#�OF�$HIP�.EMORY�FOR�THE�
"MIGA� ����AND�"���������� n �%ESIGNED� AND�
BUILT� IN� &NGLAND� n �4UPPLIED�WITH� ����� 0BESE�
"GNUS� n � *NCLUDES� �.B� .EMORY� ON� BOARD� IN�
THE�FORM�OF� LOW�POWER�;IPS�n �"LLOWS�THE�PROd
CESSING� O F� ELABORATE� ANIMATION� AND� SOUND�
SAMPLING�n �1ROVIDES�THE�SAME�MAX��CHIPMEM��
ORY� AS� THE� "�����"���� ������ n � *NCREASES�
ADDRESSABLE� MEMORY� SPACE� FROM� �.#� TO�
��.#� n � $OMPLETE� WITH� FULL� INSTRUCTIONS� AND�
FLYING� LEADS�n �#RITISH�MADE

n �1RO�"GNUS��.#� _����
	'REE�FITTING�AVAILABLE���1HONE�FOR�DETAILS


)IGH�$URRENT�1OWER�4UPPLY� $UMANA������ &XTERNAL�%RIVE 1RINTERS $HIPS�AND�4PARES

"LLOWS�THE�ADDITION�OF�PERIPHERALS�
WITHOUT�DAMAGE�TO�COMPUTER�OR�POWER�
SUPPLY
8HY�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�
#RITISH�MADE

"����1OWER�SUPPLY�UNIT� _������
"����1OWER�SUPPLY�UNIT� _������
"����1OWER�SUPPLY�UNIT� _������
"�����1OWER�SUPPLY�UNIT� _������
"�����1OWER�SUPPLY�UNIT� _�����

n�)IGH�2UALITY
n�3ENOWNED�AND�PROVEN� RELIABILITY
n�5OP�NOTCH�SPECIFICATION
n�"NTI�CLICK
n�-ONG�MOULDED�CABLE
n�4LIMLINE�DESIGN
n�)IGH� IMPACT�PLASTIC

n�$UMANA�EXTERNAL�DRIVE
n�$UMANA�EXTERNAL�DRIVE�
�� ����CAPACITY�DISK�BOX

n�$UMANA�EXTERNAL�DRIVE
�� ����DISK�BOX������BLANK�DISKS

n�"����"����
*NTERNAL� REPLACEMENT�DISK�DRIVE

n�)IGH�QUALITY�PREMIUM�RANGE�OF�"MIGA�
PRINTERS

n�5WO�YEAR�MANUFACTURERS�WARRANTY�
n �$OMPLETE�WITH�CABLE�TO�"MIGA� ���
n�$ITIZEN� REGISTERED�FOR�%EALER�PLUS�SERVICE

n�4WIFT� ������ _���
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��854�HAVE�SOLE�DISTRIBUTION� RIGHTS�FROM�
"MERICAS�BIGGEST�$OMMODORE�CHIP�
DISTRIBUTOR

8ORKBENCH������ ,IT� _��
	INCLUDES�MANUALS�DISKS���CHIP


,ICKSTART������ _��
,ICKSTART� ���� _��
,ICKSTART�30.�4WAPPER� _��
	4WAP�BETWEEN�,ICKSTARTS


'ATTER�"GNUS������ _��
0BESE�"GNUS������ _��
)IGH� 3ES�%ENISE� _��
��.#�X���4IMMS� 	�� CHIP
� _��
��.#�X���;IPS� _�� �
�����$*"� _�

4 " - & 4 �) 0 5 - */ & � � � � � � � � � � � � � 	� �- */ & 4 
� � � � � � � � � � � � �	� � ) 3 
� ' " 9 �0 / �� � � � � � � � � � �

$REDIT�$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�

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:�$)"3(&4�50�6,�."*/-"/%��.*/*.6.�03%&3�".06/5�_������
4HOULD�YOU�WISH�YOUR�ORDER�TO�BE�SENT�BY�COURIER�SERVICE�PLEASE�ADD�_��� 5HIS�METHOD�INCLUDES�$OMPREHENSIVE�INSURANCE�

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�

� �  �  � � � � � ��� � � � �

)EAD�0FFICE� $OMPUTER�.ALL�#EDFORD� $OMPUTER�.ALL�4T��/EOTS� $OMPUTER�.ALL�)ERTFO RD � $OMPUTER�.ALL�%UNSTABLE
854�&LECTRONIC�-TD� /O����%OWNSTAIRS� /O��� ���3AILWAY�4T�� ���)IGH�4TREET�/ORTH
$HAUL�&ND�-ANE� 5HE�)ARPUR�$ENTRE� 1RIORY�.ALL�4HOPPING�$ENTRE� )ERTFO RD � %UNSTABLE
NTO-k T k � � N� #EDFORD� 4T��/EOTS� ������������ #EDFORDSHIRE
������������ ������������ ������������ �����������
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4 T Y L E S

4TYLES� LET�YOU� MAKE� FLEX IB LE �
USE�O F�PRIN TER�FONTS� AND�

EFFECTS�� :OU� CAN� CHANGE�A� FONT�
TH ROUGHOU T�A� DOCUMENT�W ITH �

A�SINGLE�OPERATION�

% O C U M E N T � - A Y O U T

"N� EASY�TO� USE�D IA LOGUE� LETS�
YOU� LAY�OU T�YOUR� PAGE�

PRECISELY�AS�YOU� WANT� USING�
INCHES�OR�CM � FO R�THE� PAGE�
LENGTH� MARGINS� AND� TABS�

( R A P H I C S

( RAPH IC� IMAGES�MAY� BE�
IMPORTED� INTO�A� 1ROTEXT�

DOCUMENT�� 4UPPORTS� *.(�
1$9� (*'� AND� *''��:OU� CAN�
SELECT�ANY� RESOLUTION� AND�

SCALE� THE� IMAGE�� % O T�MATRIX�
INK JE T�AND� LASER� PRINTERS�

1 R I N T E R S

1ROTEXT�S� UNRIVALLED�
UNDERSTANDING�OF�PRINTERS�GIVES�
YOU�THE� HIGHEST�QUALITY�PRINTING�
AT�THE�HIGHEST�POSSIBLE�SPEED��
6SING�A�PRINTER�S�BUILT� IN� FONTS�

ENABLES�1ROTEXT�TO�PRINT�PAGES� IN�
SECONDS� RATHER�THAN�THE�MINUTES�

TAKEN� BY�SOME�PROGRAMS�

5HE� LIS T�PRICE�O F�1 ROTEXT��� IS�_�������BU T�YOU�CAN�ORDER�D IRECT�TODAY�
FO R�JU S T�]���INC LUS IVE �� 'OR�ANY�"M IGA�W ITH � ��.B�MEMORY�AND�8#�
����O R�LATER�� 1HONE�US�TODAY�AND�WE�W ILL� SEND�YOU�A�USABLE�DEMO�
VERS ION �AND�A�FU LL� SPEC IFICA TION �ABSO LU TE LY �FREE�� 6PGRADE�O FFE RS �

AVAILABLE���PLEASE�CALL� US�FO R�THE �CU RREN T�PRICE�

�%#'�+'� �&� &'�  � '��� ��&'�&'
' A S T E S T � A T � E D I T IN G �

' A S T E S T � A T � S P E L L � C H E C K IN G � �

' A S T E S T � A T � P R IN T IN G �

�%#'�+'�&'�  � ��&�'�����&'�
$%�"'�%� &($$#%'

) U N D R E D S � O F � P R I N T E R S � S U P P O R T E D �

1 O S T4 C R IP T � D R I V E R � IN C LU D E D �

4 C A LA B LE � F O N T � S U P P O R T �

$ O LO U R � P R IN T IN G �

" U T O M A T I C � L IN E � S P A C IN G

�%#'�+'�&'�  � ��&�'���!#&'�
��)�"���� ���'(%�&� �"� (��"�,

4 T Y LE S �

( R A P H IC S � IM P O R T �

4 P E L L IN G � C H E C K E R �

5 H E S A U R U S �

) Y P H E N A T IO N �

% O C U M E N T � A N A LY S IS �

( LO S S A R Y �

' O O T N O T E S �

8 ID O W S � A N D � O R P H A N S �

* N D E X � A N D � C O N T E N T S �

" D D I T IO N � O F � N U M B E R S �

' I LE � S O R T IN G �

. A I L � M E R G E �

1 R O G R A M M IN G � LA N G U A G E �

. A C R O � E D I T O R �

% IC T I O N A R Y � E D I T O R

�#%���"��� ��*� 
##�
/ E W �8 # � M E N U S  � R E Q U E S TE R S  � G A D G E T S �
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" 3 E X X � IN T E R F A C E
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5 HIS�MONTH�WEjLL�BE�
COMBINING�SOME�OF�OUR�FILE�
ACCESS�CODE� INTO�SOME�
MORE�ADVANCED�GADGET�

HANDLING�CODE�TO�PREPARE�OURSELVES�
FOR�A�WORKING�PROGRAM�

5HIS�MONTH�WE�RE�GOING�TO�MAKE�
THE�FIRST�REAL�VERSION� OF�THE�"DDRESS�
#OOK�APPLICATION� A�SORT�OF�kALPHA�
TEST��VERSION� BY�COMBINING�THE�FILE�
ACCESS�CODE�WE�WORKED�ON�BACK� IN�
THE�SUMMER�WITH�THE�MORE� RECENT�
WINDOW�CODE�

*TjS�TIME�FOR�SOME�DESIGN�WORK�
AGAIN��5HE� LAST�TIME�WE� LOOKED�
CLOSELY�AT�DESIGN�WAS� IN�"MIGA�
4HOPPER����WHERE�WE�DECIDED�THAT�
A�GOOD�THING�TO�DO�WOULD� BE�TO�OPEN�
A�WINDOW�ON�THE�SCREEN�WITH� A�WHOLE�
LOAD�OF�NEATLY�STACKED� STRING�GADGETS�
FOR�ENTRY�OF�DATA�AND�SOME�BUTTONS�
AT�THE�BOTTOM�FOR�MOVING�AROUND�THE�
FILE� PERHAPS�7$3�STYLE�WITH� LITTLE�
IMAGES�ON�THEM��8ELL� LET�S�NOT�GET�
TOO�CARRIED�AWAY� INITIALLY��"�GOOD�
STARTING�PLACE�WOULD�BE�TO�OPEN�THAT�
WINDOW�WITH� THE�BASIC�GADGETS�ON��
)OW�MANY�ARE�WE�GOING�TO�NEED�AND�
OF�WHAT�TYPE � -OOKING�BACK�TO�OUR�FILE�
SPECIFICATION�WE�HAVE�NINE�FIELDS� IN�
OUR�FILE��8E�LL� NEED�TO�SUPPLY�ENTRY�
GADGETS�FOR�ALL�OF�THESE� NEATLY�
LABELLED�DOWN�THE� LEFT�HAND� SIDE� SO�
THAT�THE�USER�KNOWS�WHAT�THEY�ARE�

"S�WELL� AS�THOSE�WEj LL� NEED�
SOME�GADGETS�AT�THE�BOTTOM��8EjLL�
WANT�TO�BE�ABLE�TO�GO�BACKWARDS�AND�
FORWARDS� AND�SAVE�ANY�CHANGES�WE�
MIGHT�MAKE� AND�A�DIRECT� kGOTOl

BUTTON�WOULD�BE�HANDY�SO�THAT�WE�
CAN� SKIP�TO�A� PARTICULAR�RECORD��
4EARCH�WOULD�BE�A�GREAT�ADDITIONAL�
FEATURE� ALSO�SO�THAT�WE�CAN�QUICKLY�
FIND� ANY�GIVEN� RECORD�

"�VERY�GOOD�THING�TO�DO� IF�YOUjRE�
DESIGNING�A� USER� INTERFACE� IS�TO� LOAD�
UP�A�PROGRAM� LIKE�%ELUXE�1AINT�AND�
DRAW� IT��5HIS�WAY�YOU�CAN� PLAY�WITH�A�
WHOLE� LOAD�OF�DIFFERENT� LAYOUTS�VERY�
QUICKLY��5HERE�ARE�ALSO�SOME�1%�
PROGRAMS�OUT�THERE�� �(AD5OOLS#OX�
FOR�EXAMPLE�� �WHICH� ENABLE�YOU�TO�
PLAY�WITH� USER�INTERFACES�� *TjS�MUCH�
EASIER�TO�SORT�OUT� LAYOUTS�AT�THIS�
POINT�IN�THE�PROGRAM� BEFORE�YOUjVE�
ACTUALLY�PROGRAMMED� SEVERAL�
SCREENS�OF�NUMBERS�

)AVING�DESIGNED�OUR�USER�
INTERFACE�WEjRE�NOW�READY�TO�START�
PROGRAMMING��:OU�WILL� RECALL� THAT�SO�
FAR�OUR�$�PROGRAM�CONSISTS�OF�TWO�
MAIN� PROGRAMS� THE�ADDRESS@BOOK�C�
WHERE�OUR�MAIN	
� FUNCTION� IS� AND�
ADDRESS@FUNCTIONS�C�WHERE�WE�HAVE�
PUT�ALL�OF�OUR�FILE� ACCESS�CODE�� *TjS�
TIME�FOR�A�NEW� �C�FILE��8EjRE�GOING�TO�
CREATE�ONE�CALLED�ADDRESS@GUI�C� AND�
WE�LL� PUT�ALL�OF�OUR�(RAPHIC�6SER�
*NTERFACE�	(6*
�THINGS� IN�HERE� SUCH�
AS�OPENING�AND�CLOSING�OF�WINDOWS��
5HE�MODIFIED�ADDRESSJBOOK�C�FILE�TO�
TYPE� IN� IS�BELOW� IN� -ISTING����5HE�NEW�
MODULE�� �ADDRESS� GUI�C�� �IS� IN�
-ISTING���ON�THE�FOLLOWING�PAGE��:OUjLL�
ALSO� HAVE�TO�MODIFY�THE�FILES�
ADDRESSJNCLUDES�H�AND�FUNCTIONS�H�
TO�THE�VERSIONS�SHOWN� IN� -ISTINGS���
AND���RESPECTIVELY�	BOTH�SHOWN�ON

/E8O�.?CFIED�I>EMI�OEK�>EM�JE�
7::�7�=H7F>?97B�<HEDJ�;D:�JE�EKH�
ED�=E?D=�7::H;II�8EEA�FHE=H7C
PAGE���
�

*N�ORDER�TO�GET�OUR�NEW�FILE�
WORKING�WEjRE�GOING�TO�HAVE�TO�ADD�A�
NEW�LINE�TO�THE�FILE�DICE@MAKE�
4IMPLY�ADD�THIS� LINE�TO�THE�END�OF�IT�

ADDRESS@GUI�C

	SHOWN� FULLY� IN� -ISTING���ON� PAGE���
�
WILL� LOOK�FOR�THIS�FILE� ALSO��"ND�THAT�
MEANS�WE�LL� HAVE�TO�CREATE�THE�FILE�
ITSELF�

8EjLL� NEED�TWO�FUNCTIONS� INITIALLY��
ONE�TO�OPEN�OUR�WINDOW�AND�ONE�TO�
CLOSE� IT�� )ERE�S�THE� PROTOTYPES�

/OW�OUR�%ICE�COMPILATION�SCRIPT #00-�OPEN@WINDOW	VOID
�

,)34).'� ���4(%�-!).�!$$2%33 Z ( ( #/$%
�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�
��ADDRESS@BOOK�C
�
o."*/�$0%&�.0%6-&�
�
��50�$0.1*-&�64*/(�%*$&�
�� �EXECUTE�MAKE@APP����8HERE�MAKE@APP�IS�

OUR�APPLICATION�MAKER��
�� SEE�EARLIER�ISSUES�OF�"4�
�
��"DDRESS�BOOK�APPLICATION�FOR�"MIGA�

4HOPPER�
��#Y�5OBY�4IMPSON�
��	$
� $OPYRIGHT�"MIGA4HOPPER������
��

�INCLUDE��ADDRESS@INCLUDES�H�

���%EFINITION�FOR�THE�INTUITION�LIBRARY�BASE�
��
STRUCT�*NTUITION#ASE��*NTUITION#ASE���/6--�

EXTERN�STRUCT�8INDOW��ADDR@WINDOW�
���&XTERNAL�DEFINITION���

���&MBED�A�VERSION�STRING�IN�OUR�PROGRAM����
6#:5&��VERSION����=��7&3��7&34*0/@453*/(�

���0UR��MAIN��FUNCTION����
VOID�MAIN	VOID

[
#00-� QUIT@PROGRAM���'"-4&�
LONG� SIGNAL@MASK�����
STRUCT� *NTUI.ESSAGE��IMSG�
STRUCT� (ADGET��GAD@PRESSED�

���0PEN�THE�INTUITION�LIBRARY����
IF� 	�	*NTUITION#ASE��� 	STRUCT�*NTUITION����

#ASE��
� 0PEN-IBRARY	�INTUITION�

LIBRARY�� ��-



[
PRINTF	�$AN�T�OPEN�INTUITION�LIBRARY�

7���=N�
�
CLEANEXIT	��
�

���&XIT� ERROR�CODE������
]

���0PEN�OUR�WINDOW����
IF� 	�	OPEN@WIHDOW	



[
PRINTF	�$AN�T�OPEN�MY�WINDOW�=N�
��
CLEANEXIT	��
�

���&XIT� ERROR�CODE������
]

���8ORK�OUR�OUR�SIGNAL�MASK����
SIGNAL@MASK����-���� 	ADDR@WINDOW��eh�

6SER1ORT��MP@4IG#IT
�

���8INDOW�OPENED�NOW�WAIT�FOR�EVENTS����
WHILE� 	�QUIT@PROGRAM

[
���8AIT�FOR�SOMETHING�TO�HAPPEN���
8AIT	SIGNAL@MASK
�

���"CT�ON�ANY�MESSAGES����
WHILE� 	IMSG��� 	STRUCT�*NTUIT�

.ESSAGE��
(ET.SG	ADDR@WINDOW��6SER1ORT


[
���3EMEMBER�THE�GADGET�NUMBER�FOR�

IDENTIFYING�PRESSES���
GAD@PRESSED��� 	STRUCT�(ADGET��
IMSG����

�*"DDRESS�

SWITCH	IMSG��$LASS

[
���*F�IT�S�THE�CLOSE�GADGET� SET�THE�

EXIT�FLAG���
CASE�$-04&8*/%08�

QUIT@PROGRAM���536&��
BREAK�

CASE�("%(&561�
PRINTF�	�(ADGET�NUMBER�WAS�deb��

�LD=N�� GAD@PRESSED��(ADGET*%
��
BREAK�

]

���/OW�WE�VE�DEALT�WITH�THE�MESSAGE�
REPLY�TO�IT���

3EPLY.SG		STRUCT�.ESSAGE��
IMSG
�
]

�

���/OW�EXIT�GRACEFULLY�WITH�NO�ERROR�CODE����
CLEANEXIT	�
�

� � � � � � � � � � � � � � � � � � � �
�
�� VOID�CLEANEXIT	ERROR@CODE

�
��5HIS�ROUTINE�SIMPLY�TIDIES�UP�ANYTHING�

WHICH�IS�OPEN�BEFORE�EXITING
��THE�PROGRAM�

VOID�CLEANEXIT	INT�RETURN@VALUE

[
IF� 	*NTUITION#ASE
� $LOSE-IBRARY		STRUCT�

-IBRARY��
*NTUITION#ASE
�
CLOSE@WINDOW	
�

���$LOSE�OUR�WINDOW�IF�IT�WAS�OPENED���

���&XIT�THE�PROGRAM����
EXIT	RETURNJVALUE
�

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



#� 0 2/'2!-- ).'

VOID�CLOSE@WINDOW	VOID
�

0UR�OPEN@WINDOW�FUNCTION�WILL� RETURN�
536&� IF�IT�WAS�ABLE�TO�OPEN�THE�
WINDOW�'"-4&�OTHERWISE��"S�WELL� AS�
OPENING�THE�WINDOW�WEjLL�GET�IT�TO�
BUILD�AND�ATTACH� THE�GADGETS�TO�THE�
WINDOW��5HE�CLOSE@WINDOW�FUNCTION�
WILL�SIMPLY�CLOSE�OUR�WINDOW� IF�IT�WAS�
OPEN� AND�FREE�ANY�OTHER�RESOURCES�

/OW�THAT�WE�ARE�USING� *NTUITION�
FUNCTIONS� IN�OUR�MAIN�CODE�WEjLL� ALSO�
HAVE�TO�OPEN�THE� INTUITION�LIBRARY�
AND� INCLUDE�A�COUPLE�OF�NEW�FILES� IN�
OUR�ADDRESSJNCLUDES�H�FILE��0UR�
MAIN�CODE�ADDRESS@BOOK�C�WILL� NOW�
BE� RESPONSIBLE�FOR�CALLING�THE�
OPEN@WINDOW� ROUTINE�WAITING�FOR�
EVENTS� CALLING�FUNCTIONS�ACCORDING�TO�
EVENTS� AND�THEN�EXITING�AND�CLOSING�
THE�WINDOW�WHEN�THE�USER�SELECTS

FIVE�FOR�OUR�CONTROL� BUTTONS��4INCE�
EACH�ONE�ONLY�DIFFERS�SLIGHTLY�FROM�
THE�FIRST�WE�CAN�USE�A� LOOP�TO�SAVE�
OURSELVES�SOME�WORK�� �AND�ANOTHER�
ADVANTAGE�OF�DOING�THIS� IS�THAT�IF�WE�
NEEDED�TO� ADD�FURTHER�BUTTONS� AT�A�
LATER�DATE� IT�WOULD�BE�VERY�EASY�TO�
DO� BECAUSE�WEjD� SIMPLY�HAVE�TO�
CHANGE�A�NUMBER�OR�TWO�

/OTE�THAT�TO�DETERMINE�THE�
HEADINGS�FOR�THE�FIELD�TYPES�AND�THE�
GADGET�STRING�LENGTHS�WE�ARE�USING�
INFORMATION�WE�ALREADY�HAVE��"LSO�
THE�CODE� IS� PRETTY�MUCH�FONT��
INDEPENDENT�AND�SHOULD� ADAPT�NICELY�
TO�WHATEVER�8ORKBENCH� FONT�YOU�USE��
5HE�ONLY�CATCH� IS�THAT� IN�ORDER�TO�
KEEP�OUR�WINDOW�NICE�AND�COMPACT�
WEjLL� HAVE�TO�SHORTEN� SOME�OF�THESE�
NAMES�TO�PREVENT�OVER�RUN� IN� SOME

@LKQFKRBA�LK�M>DB� ��

THE�CLOSE�GADGET�
5HIS�MEANS�A� RE�WRITE�
OF�THE
ADDRESS@BOOK�C
CODE� AND�A�NEW�
CODE�MODULE� AS�
DISCUSSED�ABOVE� TO�
HANDLE�THE�WINDOWS�
'ORTUNATELY� IN�OUR�
LAST� INSTALMENT�OF�
THIS�$� PROGRAMMING�
SERIES� IN�"MIGA�
4HOPPER����WE�HAD�
AN�EXAMPLE�PROGRAM�
WHICH�OPENED� A�
WINDOW�WAITED�FOR�A�
CLOSE�GADGET�AND�THEN�EXITED��:OU�
CAN�SAVE�YOURSELF�A� LOT�OF�TYPING�BY�
CUTTING�PARTS�OUT�OF�THIS�AND� INSERTING�
THEM� INTO�YOUR�EXISTING�CODE�

= @ @ N A O O < E J ? H Q @ A O � D � J = G A < = L L
@ P? A < N^ = G A � P A O P � ?
B Q J ? P E K J O � D � P A O P � T �

A T A ? Q P A � N^=GA<=LL

= @ @ N A O O � T

5HERE� IS� NOTHING�PARTICULARLY�NEW

�3@3JA�E6/B�B63�7<B3@4/13�1=23�>@=2C13A�� �3/16�
5/253BAJA�<C;03@�7A�>@7<B32�74�B63�CA3@�1:719A�=<�7B�

IN�THIS�CODE� EXCEPT�THAT�WE�ARE�
USING�A� LOOP� IN�OPEN@WINDOW�TO�
CREATE�OUR�NEW�GADGETS� RATHER�THAN�
TYPE� IN� NINE� INDIVIDUAL�GADGET�
STRUCTURES�FOR�THE�FIELDS�AND�A�FURTHER

,)34).'����4(%�7).$/73�!.$�'!$'%43�#/$%
���ADDRESS@GUI�C

�

��'UNCTIONS�FOR�THE�SUPPORT�OF�OUR�GRAPHICS�
USER�INTERFACE��3ESPONSIBLE
��FOR�OPENING�AND�CLOSING�WINDOWS� AND�

DEALING�WITH�GADGETS�
��

�INCLUDE��ADDRESS@INCLUDES�H�

�DEFINE�$0/530-+�6550/4���

���/OTE��
%EFINING�GADGETS� STRINGINFOS�AND�BUFFERS�

OUT�OF�A�FUNCTION�MEANS
THAT�THEY�ARE�ALL�SET�TO�ZEROS�AT�THE�

START� RATHER�THAN�BEING
ALLOCATED�ON�DEMAND�ONTO�THE�STACK� AND�

CONTAINING�RANDOM�DATA��8E
CAN�ASSUME� THEREFORE� THAT�UN�INITIALISED�

FIELDS�CONTAIN�ZERO�� ��

���(ADGET�4TRUCTURES����
STRUCT�(ADGET
WINDOW@GADS<505"-@'*&-%4�$0/530-@#6550/4>�

���4TRING�INFO�STRUCTURES�FOR�EACH�STRING�
GADGET���
STRUCT�4TRINGLNFO�STRING@INFO<505"-@'*&-%4>�

���$HARACTER�ENTRY�BUFFERS�FOR�STRING�GADGETS�
��
CHAR�CHAR@BUFFERS<505"-@'*&-%4><���>�

���5EXT�STRINGS�FOR�BUTTON�LABELS����
STRUCT�*NTUI5EXT
GAD@TEXT<505"-@'*&-%4�$0/530-@#6550/4>��

CHAR��CONTROL@NAMES<>� �
[
�1REV�� �/EXT�� �4AVE�� �(OTO�� �4EARCH�
]�

���5HIS�IS�OUR�NEWWINDOW�STRUCTURE����
STRUCT�/EW8INDOW�WINDOW@DEFINITION��
[
��� ���5OP�LEFT�POSITION�OF

WINDOW�� *N�THIS�CASE� �����
������� ���8IDTH�AND�HEIGHT�OF

WINDOW�� ��
��� ���#LOCK�AND�DETAIL

PENS�� 	*GNORED�IF�YOU�HAVE������OR�ABOVE
� ���
$-04&8*/%08�\
("%(&561� ���*%$.1�FLAGS��8E�WANT

TO�KNOW�IF�USER�SELECTS�GADGET

OR�CLICKS�ON�CLOSE�GADGET���
4."35@3&'3&4)� *�
"$5*7"5&� *�
8*/%08$-04&� *�
8*/%08%3"(� *
8*/%08%&15)� ���'LAGS��5HIS

LOT�SAYS�OUR�WINDOW�WILL�ACTIVATE�ITSELF�ON�
OPENING� HAVE�A�CLOSE�

GADGET�AND�A�SIZING�GADGET� BE�DRAGGABLE�
AND�HAVE�THE

STANDARD�DEPTH�GADGETS���
�WINDOW@GADS<�>� ���1OINTER�TO

FIRST�GADGET�� ��
/6--� ���*GNORE�THIS�ONE���
	6#:5&��
�"DDRESS�#OOK�� ���8INDOW�TITLE��

4ELF�EXPLANATORY�*�HOPE�� ��
/6--�/6--
����� ��

8INDOWS�MINIMUM�SIZE���
������� ���"ND�MAXIMUM���
8#&/$)4$3&&/����0PEN�ON�THE�WORKBENCH�SCREEN�

��
]�

���#ORDER�VECTORS�� ELEMENTS�������ARE�HEIGHTS�
��
6803%�STR@BORDER@DATA<>� �
[
�� �� ������ �� ������ �� �� �� �� ��
]�

6803%�BTN@BORDER@DATA<>� �
[
�� �� ����� �� ����� �� �� �� �� �
]�

���5HE�BORDER�DEFINITION�FOR�OUR�STRING��
BUTTON�GADGETS���
STRUCT�#ORDER�STR@BORDER��
[
��� ��� �� �� +".�� �� STR@BORDER@DATA�/6--
]�

STRUCT�#ORDER�BTN@BORDER��
[
��� ��� �� �� +".�� �� BTN@BORDER@DATA� /6--�
]�

���5HESE�ARE�VARIOUS�POINTERS�TO�STRUCTURES�
INCLUDING�OUR�WINDOW�AND�
ANY�MESSAGES�WE�MIGHT�RECEIVE���

STRUCT�4CREEN�WB@SCREEN�
STRUCT�8INDOW��ADDR@WINDOW���/6--�

���%EFINITIONS�WE�LL�NEED�FROM�
ADDRESS@FUNCTIONS�C����
EXTERN�INT�FIELD@LENGTHS<>��
EXTERN�CHAR��FIELD@NAMES<>��

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

��#00-�OPEN@WINDOW	VOID
�
�

��"TTEMPTS�TO�OPEN�OUR�WINDOW�WITH�OUR�
GADGETS�ON�IT�� 3ETURNS�'"-4&�FOR
��A�FAILURE� OR�536&�IF�THE�WINDOW�WAS�

OPENED�SUCCESSFULLY�

��

#00-�OPEN@WINDOW	VOID

[
INT�LOOP��
INT�BAR@HEIGHT��
INT�FONT@HEIGHT��
INTGADGET@SPACING������
INT�WINDOW@HEIGHT�����

���'ETCH�SOME�INFORMATION�ABOUT�THE�
WORKBENCH�SCREEN�� �����HAS�A�BETTER�WAY�THAN�
THIS���
IF� 	�	(ET4CREEN%ATA	�WB@SCREEN� SIZE���

OF� 	STRUCT�4CREEN
�8#&/$)4$3&&/� /6--


�

BAR@HEIGHT���WB@SCREEN�#AR)EIGHT�
���)EIGHT�OF�WINDOW�TITLE����
FONT@HEIGHT���WB@SCREEN�'ONT��TA@:4IZE��
GADGET@SPACING���FONT@HEIGHT���

STR@BORDER@DATA<�>���FONT@HEIGHT�����
STR@BORDER@DATA<�>���FONT@HEIGHT�����
BTN@BORDER@DATA<�>���FONT@HEIGHT�����
BTN@BORDER@DATA<�>���FONT@HEIGHT�����

���$REATE�OUR�GADGETS� STRING�GADGETS�FIRST�
��
FOR� 	LOOP����� LOOP���505"-@'*&-%4�� LOOP���

[
WINDOW@GADS<LOOP>�/EXT(ADGET�

���WINDOW@GADS<LOOP��>�

���(ADGET�HIT�BOX����
WINDOW@GADS<LOOP>�-EFT&DGE�

�� ����
WINDOW@GADS<LOOP>�5OP&DGE�

� BAR@HEIGHT������� 	LOOP���GADGET@SPACING
�
WINDOW@GADS<LOOP>�8IDTH�

�� � � � �
WINDOW@GADS<LOOP>�)EIGHT�

��FONT@HEIGHT�

���(ADGET�FLAGS�AND�RENDERING�INFORMATION
��

WINDOW@GADS<LOOP>�"CTIVATION�
��("$5@3&-7&3*':�

WINDOW@GADS<LOOP>�(ADGET5YPE�
��(5:1@453("%(&5�

WINDOW@GADS<LOOP>�(ADGET3ENDER�
���STR@BORDER�

WINDOW@GADS<LOOP>�4ELECT3ENDER���/6--�

INIT@GADGET@TEXT	�GAD@TEXT<LOOP>�
FIELD@NAMES<LOOP>� 536&
�

WINDOW@GADS<LOOP>�(ADGET5EXT�
���GAD@TEXT<LOOP>�

WINDOW@GADS<LOOP>�4PECIALLNFO�
���STRING@INFO<LOOP>�

WINDOW@GADS<LOOP>�(ADGET*%

@LKQFKRBA�LK� M>DB���
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�(:��@AH�*(:�!9KL��(:� T���
�(:��@AH�*(:�!9KL���(:� T��

�1 .,&���


	
�

�(:��@AH��(:�!9KL���(:� T���

�1 .,&�� 0 �


�����(:��@AH�*(:�#��*(:�!9KL� T����
�����(:��@AH���(:�#��*(:�!9KL� T���

������3286300*67
�����.�.$����GFLJGDD=J� T����
"1+�K�.�.$�>GJ����� T���

�"���((*0*6&8367
������(#R��� ���*(:� T���
������(#R��� ����(:� T��

(ED?JEHI
(A;JGNAL=;�������&#R�LG���&#R� T��
	/O�SOUND


�GEEG<GJ=�����<M9D�KQF;����� T����

�GEEG<GJ=������<M9D�KQF;����� T���
	$OME�WITH�INTERNAL�AMP���8ATT�AND�4PEAKERS


� .7(
�(:�.AEEK� T����
�JA<?=:G9J<������KP��� T���

�6)*6��.2*�������������
�&<��.2*�������������
�*"��+�"&�$-����	���,�+,�&��*��*�,���

	$$�(*"��+�+-�#��,�,'��!�& ������$".�*0�

0UR�EXTENSIVE� RANGE� OF�EDUCATIONAL� SUBJECT�� NOW� INCLUDE�

0� ."5)4� 0 � (&0(3"1):� 0 � 41035� 0
0� '3&/$)� 0 � )*4503:� 0 � '*345�"*%� 0
0� (&3."/� 0 � &/(-*4)�803%4�0 � (&/&3"-�,/08-&%(&� 0
0� 41"/*4)� 0 � 41&--*/(� 0 � &/(-"/%� 0
0 � *5"-*"/� 0 � "3*5).&5*$� 0 � 4$05-"/%� 0
0 � 4$*&/$&� 0 � '005#"--� 0 � /"563"-�)*4503:� 0

8RITe�OR�PHONE�FOR�OUR�'3oo� ���PAGE�COLOUR�CATALOGUE�OF�
oDUCATIONAL�4I�-EISURE�4OFTWARE�	4TATE�COMPUTER�TYPE
� TO�
,OSMOS�4OFTWARE�-TD�'3��1045�	NO�STOMP�NEEDED
�

%6/45"�-�� #EDS�� -6���#3�
5ELEPHONE� ������������OR�������

0 K-e3KEHHd33
����� � �� �� �� �� 	� �� �� �� �
8�"B�HOUR�MAIL�ORDER�SERVICE���������HOUR�MAIL�ORDER�SERVICE����

G	A	B

4 5"3 #6 3 4 5 � 108$3LIN$3�".:�/03.
$ 8 6 & 4 & � H A I R P I N

"���"/(.�,� ."��"-C  
).+*%4�"5"",%*%4�3%26)#%3

)AVING�USED�INKJETS�FOR���YEARS�WE�FEEL�WE�ARE�IN�A�UNIQUE�POISTION�TO�OFFER�A�
FIRST�CLASS�SERVICE�TO�ALL�OUR�CUSTOMERS��8E�ONLY�SUPPLY�13&.*&3�INK�REFILLS�
	FOR�ALL�PRINTERS
�WHICH�WE�(6"3"/5&&�WILL�GIVE�A�#&55&3� QUALITY�THAN�
YOUR�ORIGINAL�$ARTRIDGE��8E�ALSO�SUPPLY�A�COMPREHENSIVE�RANGE�OF�*NK��
+ET�#UBBLE+ET�CONSUMABLES�INCLUDING�
$0-063�,*54�03*(*/"-$"353*%(&4��$-&"/*/(�,*54�

4INGLE�3EFILLS������������_����
5WIN�3EFILLS������������_�����
��1ACK�3EFILLS���������_�����

AVAILABLE� IN �#LACK�$YAN�
.AGENTA�:ELLOW�#ROWN�

(REEN�3ED�#LUE

'OR�A�$OMPREHENSIVE�1RINTOUT�O F�ALL�'ONTS�AND�%ETAILS�
OF�OUR�OTHER�4ERVICES�1LEASE�SEND�A�LARGE�4"&�W ITH ���P�

1OSTAGE� 	OR�1HONE�FO R�AN� INFORMATION�PACK
��
1LEASE�INCLUDE�DETAILS�O F�YOUR�SYSTEM�AND�THE�

4OFTWARE�THAT�YOU�W ILL�BE�USING�

1)0/&�"/ � */'0�1"$,��
5&-������� �������
��� )063�4&37*$&

4&-&$5"'0/5�	%&15�"4
� ���5)031&�
30"%�)"8,8&--�/ R�)0$,-&:�

&44&9�44�� �+5

"$$&44�7*4"�#"3$-":$",0�
."45'3$"3%�

AND�A IL�M A JOR�$ RED IT�$ARDS�
ACCEPTED�$)&26&4�PAYAB LE� TO�4&-&$5"'0�4'�

$3&%*5�$"3%� )05-*/'������ ������

�� 2 
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@LKQFKRBA�COLJ�M>DB���
��LOOP�

���4ET�UP�THIS�GADGETS�SPECIAL�INFO�
STRUCTURE���

STRING@INFO<LOOP+�#UFFER�
���CHAR@BUFFERS<LOOP><�>�

STRING@INFO<LOOP>�.AX$HARS�
��FIELD@LENGTHS<LOOP>�

]

FOR� 	LOOP���505"-@'*&-%4�� LOOP���
505"-@'*&-%4�$0/530-@#6550/4�� LOOP��


[
WINDOW@GADS<LOOP>�/EXT(ADGET�

���WINDOW@GADS<LOOP��>�

���(ADGET�POSITIONING����
WINDOW@GADS<LOOP>�-EFT&DGE�

������� 		LOOP���505"-@'*&-%4
� ����
�
WINDOW@GADS<LOOP>�5OP&DGE�

��BAR@HEIGHT������� 	505"-@'*&-%4���
GADGET@SPACING
�

WINDOW@GADS<LOOP>�8IDTH�
�����

WINDOW@GADS<LOOP>�)EIGHT�
��FONT@HEIGHT�

���(ADGET�FLAGS�AND�RENDERING�INFORMATION
��

WINDOW@GADS<LOOP>�'LAGS�
��('-(@("%()$0.1��
WINDOW@GADS<LOOP>�"CTIVATION�

��("$5@3&-7&3*':�
WINDOW@GADS<LOOP>�(ADGET5YPE�

��(5:1@#00-("%(&5�
WINDOW@GADS<LOOP>�(ADGET3ENDER� ��

�BTN@BORDER�
WINDOW@GADS<LOOP>�4ELECT3ENDER� ��/6--�

INIT@GADGET@TEXT	�GAD@TEXT<LOOP>

CONTROL@NAMES<LOOP���505"-@'*&-%4>�
WINDOW@GADS<L�OP>�(ADGET5EXT�

���GAD@TEXT<LOOP>�
WINDOW@GADS<LOOP>�4PECIALLNFO�
WINDOW@GADS<LOOP>�(ADGET*%�

��LOOP�

'"-4&
�

/6--�

���&NSURE�WINDOW�HEIGHT�GETS�SET�CORRECTLY
��

WINDOW@HEIGHT���WINDOW@GADS<LOOP>�5OP&DGE�
��GADGET@SPACING�����

]

b� ���5ERMINATE�LIST�OF�NEW�GADGETS���
WINDOW@GADS<505"-@'*&-%4�$0/530-@#6550/4�����

�>�/EXT(ADGET���/6--�

���/OW�OPEN�OUR�WINDOW����
WINDOW@DEFINITION�)EIGHT���WINDOW@HEIGHT��
IF� 	�	ADDR@WINDOW���

0PEN8INDOW	�WINDOW@DEFINITION


�
RETURN�'"-4&�

���0PEN8INDOW�FAILED�� ��

RETURN�536&�

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

��VOID�CLOSE@WINDOW	VOID
�
�

��$LOSES�OUR�WINDOW�IF�IT�WAS�OPENED�
FREEING�ANY�RESOURCES�THAT�CAME
��WITH�IT�� *F�THE�WINDOW�IS�NOT�OPEN� THIS�

ROUTINE�DOES�NOTHING�

VOID�CLOSE@WINDOW	VOID

[
���$LOSE�WINDOW�IF�IT�WAS�OPENED����
IF� 	ADDR@WINDOW


$LOSE8INDOW	ADDR@WINDOW
�

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

oVOID�INIT@GADGET@TEXT	STRUCT�*NTUI5EXT�
�ITEXT� CHAR��STRING� #00-�STR
�
�
��4ETS�UP�THE�SUPPLIED�INTUI�TEXT�STRUCTURE�

TO�POINT�TO�THE�NAMED
��STRING�� *F�THE�STR�PARAMTER�IS�TRUE� THEN�

THE�STRING�IS�PLACED�NEATLY
��TO�THE�LEFT�OF�A�GADGET� 	IE� TITLING�

STRING�GADGETS


VOID�INIT@GADGET@TEXT	STRUCT�*NTUI5EXT�
�ITEXT� CHAR��STRING� #00-�STR

[
ITEXT��'RONT1EN�
ITEXT��#ACK1EN�
ITEXT��%RAW.ODE�
ITEXT��-EFT&DGE�
ITEXT��5OP&DGE�
ITEXT��*5EXT�'ONT�
ITEXT��*5EXT�
ITEXT��/EXT5EXT

��

/6--�

��
+".��
��
��

STRING�
��

���*F�THIS�IS�A�STRING�GADGET� PLACE�TEXT�TO�
LEFT����
IF� 	STR
�
ITEXT��-EFT&DGE�������

RETURN�

@LKQFKRBA�COLJ�M>DB� ��
FONTS��5HE�BEST�THING�TO�DO� IS�TO�
CHANGE�THE�DEFINITION� IN�
ADDRESS@FUNCTIONS�C�TO�THIS�

CHAR��FIELDlNAMES<505"-@'*&-%4>�
[
�/ AM E�  � � "DDRE SS� � � 
�"DDRESS���� �"DDRESS����

�"DDRESS���� �1OST�$ODE��
�1HONE���

,)34).'���� ).#,5$%3

�&�.AIL�� �$OMMENT�
]�

*� TESTED�THIS�WITH� A�FEW�COMMON�
FONTS� INCLUDING�5IMES�AND�5OPAZ��"�
FUTURE�VERSION� OF�THE�"DDRESS�#OOK�
COULD�CHECK�TO� SEE� IF�THE�TEXT�WILL� FIT�
BEFORE�PRINTING� IT�	THIS� IS�SOMETHING�
YOU�MIGHT� LIKE�TO�ADD
�

5HE�PICTURE�ON�THE�PREVIOUS� PAGE�
SHOWS�THE�
FINISHED� RESULT�� *T

���ADDRESS@INCLUDES�H
�

��"�FILE�WHICH�INCLUDES�ALL�THE�STUFF�WE�NEED�FOR�
EACH�PART�OF�THE
��PROGRAM�

���5HOSE�INCLUDE�FILES�WE�KEEP�TALKING�ABOUT�� ���
�INCLUDE��CTYPE�H�
�INCLUDE��STRING�H�
�INCLUDE��STDLIB�H�
�INCLUDE��STDIO�H�

�INCLUDE��EXEC�EXEC�H�
�INCLUDE��EXEC�TYPES�H�
�INCLUDE��DOS�DOS�H�
�INCLUDE��DOS�DOSTAGS�H�
�INCLUDE��DOS�DOSEXTENS�H�
���*F�USING�����INCLUDES� THESE�ARE�IN�
�LIBRARIES�����
�INCLUDE��INTUITION�INTUITION�H�

���1ROTOTYPE�DEFINITIONS�FOR�SYSTEM�FUNCTIONS����
�INCLUDE��CLIB�EXEC@PROTOS�H�
�INCLUDE��CLIB�DOS@PROTOS�H�
�INCLUDE��CLIB�INTUITION@PROTOS�H�

���*NCLUDE�OUR�OWN�INCLUDE�FILES���
�INCLUDE��ADDRESS@BOOK�H�
�INCLUDE��FUNCTIONS�H�

USES�THE�8ORKBENCH� SCREEN�FONT�
WHEN� RENDERING�ITS�WINDOW� SO� IF�YOU�
SELECT�A�SILLY�FONT�YOUj LL�GET�A�SILLY�
LOOKING�WINDOW� BECAUSE�THERE� IS�NO�
CHECKING�YET�

"ND�THATjS� IT�FOR�THIS�MONTH�� /EXT�
TIME�WE�LL� PROPERLY�COMBINE�THE�
INTERFACE�CODE�WITH�THE�MAIN� ADDRESS�
BOOK�CODE�MODULE�AND�ACTUALLY�GET�
THE�WHOLE�THING�WORKING��5HIS�WILL� BE�
EASY� AS�YOU�CAN�SEE�FROM�THE� LISTING�
OF�ADDRESS� BOOK�C�SO�FAR�� �MOST�OF

,)34).'����&5.#4)/.3
���FUNCTIONS�H

�

��"LL�PROTOTYPES�FOR�OUR�FUNCTIONS�
��

���1ROTOTYPES�FOR�OUR�TEST�ROUTINES����
VOID�READ@RECORD	VOID
�

���$REATE�A�NEW�RECORD����
VOID�CREATE@RECORD	VOID
�

���3EAD�A�RECORD����
VOID�EDIT@RECORD	VOID
�� ���&DIT�A�RECORD���

#00-�READ@RECORD@DATA	CHAR��RECORD@DATA�
RECORD@NUMBER
�
#00-�WRITE@RECORD@DATA	CHAR��RECORD@DATA�
RECORD@NUMBER
�
VOID�SHOW@RECORD@DATA	CHAR��RECORD@DATA� LONG�
RECORD@NUMBER
�

���'UNCTIONS�IN�THE�MAIN�CODE�SECTION����
VOID�CLEANEXIT	INT�RETURN@VALUE
�

���'UNCTIONS�FROM�ADDRESS@GUI�C���
#00-�OPEN@WINDOW	VOID
��
VOID�CLOSE@WINDOW	VOID
�
VOID�INIT@GADGET@TEXT	STRUCT�*NTUI5EXT��ITEXT�
CHAR��STRING� #00-�STR
�

,)34).'����
$)#%� -!+%

� %*$&�SPECIFIC�
�
��5HIS�FILE�CONTAINS�A
LIST�OF� �C�FILES�TO�COMPILE�
�
ADDRESS��FUNCTIONS�C�
ADDRESS@BOOK�C�
ADDRESS@GUI�C

THE�GROUNDWORK�HAS�NOW�BEEN�DONE�
SO� ITjS�SIMPLY�A�CASE�OF�DETECTING�
CERTAIN�GADGET�PRESSES�AND�
PERFORMING�ACTIONS��$URRENTLY�EACH�
GADGET�S� *%� IS�JUST�SHOWN�ON�THE�
SCREEN�WHEN�YOU� SELECT� IT� BUT� IT�
COULD�JUST�AS�EASILY�BE�PART�OF�A�
SWITCH�STATEMENT�

SWITCH	GADGET��(ADGET*%

[
CASE����
PRINTF	�6SER�JUST�PRESSED�

RETURN�IN�THE� �NAME�� STRING�
GADGET=N�
��

BREAK��
CASE�505"-@'*&-%4��
PRINTF�	�6SER�JUST�PRESSED�: �

�13&7�=N�
��
BREAK�

]

8Ej LL� BE� INSTALLING�SOMETHING�LIKE�THIS�
NEXT�MONTH� AND� SIMPLY�CALLING�THE�
APPROPRIATE�FUNCTIONS�� �MOST�OF�
WHICH�WEjVE�ALREADY�WRITTEN�� $%

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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i5HE�.EGA�$%�	_���
�WILL�ONLY�
WORK� WHEN� PLUGGED� INTO� THE�
.EGA�%RIVE�	_���
�THEREFORE�THE�
PRICE� SHOWN� IS� THE� TOTAL�
COMBINED�PRICE�OF�BOTH�MODELS��
5HE�"MIGA�$%���HOWEVER�IS�A�
STANDALONE�SYSTEM�WHICH�WORKS�
WITHOUT�ADDITIONAL�UNITS�
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n � .6-5*�4&44*0/
3ECOGNISES�"--�DATA�ON�$%S�EVEN�IF�THE�
INFORMATION�WAS�ADDED�AFTER�INITIAL�PRESSING

n � '6--� 4$3&&/� 7*%&0�$%� ������
7IA�AN�OPTIONAL�EXTRA�MODULE�WHICH�ALLOWS�
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5HE� "MIGA� ����� i���j� AND� ����j� ARE�
AVAILABLE�IN�SEVERAL�3".�)ARD�%RIVE�OPTIONS�
FROM� 4ILICA� 	PLEASE�SEE� BELOW
�� "LL� ARE� FULLY�
CONFIGURED� AND� APPROVED� AND� CARRY�
$OMMODORE�S�FULL�ONE�YEAR�ON�SITE�WARRANTY��
3".� UPGRADES� ARE� ALSO� AVAILABLE� FROM�
4ILICA�� %UE� TO� CURRENT� FLUCTUATIONS� IN� THE�
MARKET�PLEASE�CALL�FOR�UPGRADE�PRICES�
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"MIGA�COMPUTER�WE�SUGGEST�YOU�THINK�VERY�

*� CAREFULLY�ABOUT�8)&3&�YOU�BUY�IT��$ONSIDER�
-U R�M � � � � I �I � WHAT�IT�WILL�BE�LIKE�A�FEW�MONTHS�AFTER�BUYING

	 + � YOUR� "MI�Aj� WHEN� YOU� MAY� REQUIRE�
" � ADDITIONAL� PERIPHERALS� OR� SOFTWARE� OR� HELP�

n V E E R O � � AND� ADVICE�� "ND� WILL� THE� COMPANY� YOU� BUY�
FROM�CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS � "T�

4ILICA� WE� ENSURE� THAT� YOU� WILL� HAVE� NOTHING� TO� WORRY�
ABOUT�� 8ITH� OUR� UNRIVALLED� EXPERIENCE� AND� EXPERTISE� WE� CAN� MEET� OUR�
CUSTOMERSj� REQUIREMENTS� WITH� AN� UNDERSTANDING� WHICH� IS� SECOND� TO� NONE��
$OMPLETE� AND� RETURN� THE� COUPON� NOW� FOR� OUR� LATEST� '3&&� LITERATURE� AND�
BEGIN�TO�EXPERIENCE�THE�k4ILICA�4ERVICEl �

n �  ,**,!,/"� �--/,3"!� 2-$/�!"0�
/BBE?E=H�(=N@�$NERA�QLCN=@AO�SEPD�)#,�KJ�OEPA�S=NN=JPU�

n � #/"" � ,3"/+ &$%1� !")&3"/5 �
/J�=HH�D=N@S=NA�KN@ANO�ODELLA@�EJ�PDA�5+�I=EJH=J@�

n � 1" %+ & �)� 02--,/1 � %")-)&+" �
!�PA=I�KB�!IEC=�PA?DJE?=H�ATLANPO�S EHH�>A�=P�UKQN�OANRE?A�

n � -/ & " � *�1 % �
7A�I=P?D�?KILAPEPKNO�KJ�=�_3=IA�LNK@Q?P���3=IA�LNE?A` �>=OEO�

n � "01��)&0%"! � ��� 5"�/0�
7A�D=RA�=�LNKRAJ�PN=?G�NA?KN@�EJ�LNKBAOOEKJ=H�?KILQPAN�O=HAO�

n � -�/ 1 � , # � � � S��* � � � 5"�/ �  ,*-�+5�
7EPD�KRAN�����OP=BB���7A�=NA�OKHE@�NAHE=>HA�=J@�LNKBEP=>HA�

n � �20 &+"00 ���"!2 �1 &,+ ���$,3"/+*"+1�
7OLUME�DISCOUNTS�ARE�AVAILABLE�5EL���������������

n � 0%,4/,,*0�
7A�D=RA�@AIKJOPN=PEKJ�=J@�PN=EJEJC�B=?EHEPEAO�=P�=HH�KQN�OPKNAO�

n � 1%"� #2)) � 01, ( � /�+$"�
!HH�KB�UKQN�!IEC=�NAMQENAIAJPO�=NA�=R=EH=>HA�BNKI�KJA�OQLLHEAN�

n � #/"" �  �1�),$2"0 �
7EHH� >A�I=EHA@�PK�UKQ�SEPD�OLA?E=H�NA@Q?A@�LNE?A�!IEC=�KBBANO�=O�
SAHH�=O�@AP=EHO�KJ�=HH�!IEC=�OKBPS=NA�=J@�LANELDAN=HO�

n � -�5*"+1 �
7A�=??ALP�IKOP�I=FKN�?NA@EP�?=N@O�?=OD�?DAMQA�KN�IKJPDHU�PANIO�
	!02���������SNEPPAJ�MQKPAO�KJ� NAMQAOP
�

����������������

." *- � 03%&3�
0RDER� -INES� 0PEN�� .ON�4AT� _

���� 5HE� .EWS� )ATHERLEY� 3D� 4IDCUP� ,ENT� %"��� �%9
/O� -ATE� /IGHT� 0PENING

)29������	�������
'AX� /O�� �������� ��2�

-0/%0/� 4)01�
0PENING� )OURS�� .ON�4AT� _

-0/%0/� 4)01�
0PENING� )OURS�� .ON�4AT

��� 5OTTENHAM� $OURT� 3OAD� -ONDON� 8�1� 0#"
@@@@@@@@@@@@@@@@@@@@/O� -ATE� /IGHT� 0PENING@@@@@@@@@@@@@@@@

)29���������
���
'AX� /O�� �������� ����

4*%$61� 4)01�
0PENING� )OURS�� .ON�4AT� _

4ELFRIDGES� 	#ASEMENT�"RENA
� 0XFORD� 4TREET� -ONDON� 8�"� �"#
����AM�����PM@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ -ATE� /IGHT�� 5HURSDAY� �� �PM@@@@@@@@@@@@@

)29�����������	

&XTENSION������

&44&9� 4)01�
0PENING� )OURS�� .ON�'RI

���� 5HE� .EWS� )ATHERLEY� 3D� 4IDCUP� ,ENT� %"��� �%9
JPM@@@@@@@@@@@@@@@@@@@@@@@@@@@@-ATE� /IGHT�� 'RIDAY� �� �PM@@@@@@@@@@@@@@

)29������	�������'AX�/O��������������

*148 *$)� 4)01�0PENING�)OURS�� .ON�'RI

,EDDIES� 	�ND�'LOOR
� )IGH� 4TREET�4OUTHEND�ON�4EA� &SSEX� 44���-"����AM�����PM�	4AT�����AM�����PM
@@@@ -ATE�/IGHT��5HURSDAY����PM@@@@@@ )29������
���	�'AX�/O�������������
%EBENHAMS�	�ND�'LOOR
�8ATERLOO�)OUSE�8ESTGATE�4T�*PSWICH�*1���&)����AM�����PM�	4AT�����AM�����PM
� -ATE�/IGHT��5HURSDAY����PM )29�� �
	����	�	'AX�/O�������������
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*&��-�� -�(�� �� ��� *�!�� �'#!�� �)&)/,� ��.�&)!/�
.R�.RS�.ISS�.S��������� *NITIALS�� ������������������� � 4URNAME�

$OMPANY� /AME� 	IF� APPLICABLE
�

\� "DDRESS�� �����������������������������������������

����������������������������������������������������������������������������������������������� � 1OSTCODE�� �������������������������������������������������������������������������

\� 5EL� 	)OME
���������� ������������������������������������������������������� 5EL� 	8ORK
�� ����������������������������������������������������������������

\� 8 HICH� COMPUTER	S
� IF� ANY� DO� YOU� O W N  ������������������������������������������������������������������������������������������������ ���3
&�0&���"DVERTISED�PRICES�AND�SPECIFICATIONS�MAY�CHANGE���1LEASE�RETURN�THE�COUPON�FOR�THE�LATEST�INFORMATION�
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 / � � ��=�� =:CD� CHC��
�:B64D@BH� �CHC�L� @?�
%@42=6�
%�:3C�
%
�� 5:B64D@B:6C� 	� �� 3=@4�
������
���� �� ?@D6� @?=H

	BG65� ,@52H�
	BG65� ,@52H�
PBG65� ,@52H

2B6� B62==H� EC65��O

�;75/�#&JA� �&'�1=;;/<2�53<3@/B3A�/�:=B�=4�=CB>CB�� �13@B/7<:G�;=@3�B6/<�
��%��'63�A31=<2�E7<2=E�CA3A�/�>/BB3@<�B=�@3;=D3�C<E/<B32�7B3;A�

5YPE�- *4 5 � SYS �� AND�-*45�
GENERATES�A� LOT�OF�INFORMATION�ABOUT�
ALL�DISK�BASED�OBJECTS�
%IRECTORY��SYS���ON�4ATURDAY�����
0CT���
$%IR�g RWED����.AY�������������
4YSTEM%IR�g RWED�5HURSDAY�
��������
4YSTEM�INFO����g RW�D����.AY����
��������
5HIS��FILENOTE��IS�ATTACHED�TO�
4YSTEM�INFO

�RWED����.AY���

�RW�D����.AY�

8BSTARTUP%IR�
��������
8BSTARTUP�INFO����
�����������
4%IR���� D�5ODAY� ��������
-IBS%IR�g RWED����.AY�������������
-%IR�g RWED����.AY�������������
'ONTS%IR�g RWED����.AY����
��������
��FILES������DIRECTORIES������
BLOCKS�USED

� ( � � # " &  � * ! �

� ! � $ $

5 HE�-*45�COMMAND�SHOWS�A�
LISTING�OF�FILES�ON�ANY�DISK�
OR�DIRECTORY� LIKE�%*3�

6NLIKE�%*3�THOUGH� IT�DOES�
NOT�SORT�THE�OUTPUT� AND�EARLY�
VERSIONS� LACKED�THE�ABILITY�TO� LIST�ALL�
FILES�IN�ALL�DIRECTORIES�� -*45�HAS�BEEN�
PIVOTAL� IN�THE�DEVELOPMENT�OF�
"MIGA%04�AS�FAR�BACK�AS�VERSION
����WHEN� IT�WAS�FIRST�USED�TO�CREATE�
SCRIPT�FILES�AUTOMATICALLY�

5HE�COMMAND�SHARES�A� LOT�IN�
COMMON�WITH�%*3� IN�THAT� IT� IS�
DESIGNED�TO�DISPLAY�THE�CONTENTS�OF�
ANY�DIRECTORY�� 4O�WHY�HAVE�TWO�
COMMANDS�TO�DO�THE�SAME�JOB �8ELL�
THERE� IS�MORE�TO�-*45�THAN�MEETS�THE�
EYE�� )ERE�ARE�THE�MOST� IMPORTANT�
DIFFERENCES�
n�-*45�DISPLAYS�ALL� THE� REQUESTED�
OBJECTS�AS� IT�FINDS�THEM�
%*3�COLLECTS�THE� REQUESTED� OBJECT�
NAMES�AND�DISPLAYS� A�TWO�COLUMN�
LIST�OF�THEM�SORTED� BY�NAME�

n�-*45�DISPLAYS�THE�OBJECTjS� NAME�
AND�A� LOT�OF�EXTRA� INFORMATION�OVER�
MANY�COLUMNS�
%*3�DISPLAYS�JUST�THE�NAMES�OF�ANY�
OBJECTS� IN�TWO�COLUMNS�

64*/(�-*45
5HE�COMMAND�S� SYNOPSIS� 	SHOWN�
HERE
� IS�QUITE�COMPLEX�

-*45�%*3�.� 1�1"5�,� ,&:4�4�
%"5&4�4� /0%"5&4�4� 50�,� 46#�,�
4*/$&�,�6150�,� 26*$,�4� #-0$,�4�
/0)&"%�4� '*-&4�4� %*34�4�
-'03."5�,�"--�4

5HE�TABLE�ON� PAGE����GIVES�BRIEF�
DESCRIPTIONS�OF�THESE��5YPICAL�OUTPUT�
	STRIPPED�DOWN�FOR�THE�EXAMPLE
� IN�
'IGURE���ON�THIS�PAGE�COULD�BE�
GENERATED� BY�THE�FOLLOWING�COMMAND�

��-*45�SYS�

5HE� INFORMATION�THAT�-*45�GIVES�YOU

(7HA�.C?::O�;N7C?D;I�
ED;�E<�C?=7�*.�I�
CEIJ�FEM;H<KB�7D:�
KI;<KB�9ECC7D:I�
BREAKS�DOWN� INTO�THREE�SEPARATE�
ITEMS�� �HEAD� BODY�AND� TAIL�
n�5HE�)EAD
%IRECTORY��SYS���ON�4ATURDAY�����
0CT���
-*45�4�HEAD�CONTAINS� INFORMATION�
ABOUT�THE�DIRECTORY�BEING� LISTED�
INCLUDING� ITS�NAME� PATH� AND� THE�DATE�
IT�WAS� LAST�MODIFIED�� *T� IS� IMPORTANT�
TO� NOTE�THAT�A�DIRECTORY�S�DATE� IS�
CHANGED�EVERY�TIME�SOMETHING�IT�
CONTAINS� IS�MODIFIED�OR�A�NEW� ITEM� IS�
CREATED�THEREIN��5HE�DATE�SHOWN� IN�
THE�HEADER�IS� THEREFORE� THE�DATE�OF�
THE�MOST�RECENT�NON�DIRECTORY� ITEM�
SHOWN��5HE�DATE� IS�ONLY�SHOWN� IF�THE�
DIRECTORY�CONTAINS�ONE�OR�MORE� ITEMS��
OTHERWISE�THE� HEAD� IS� SOMETHING�LIKE�
THIS�
%IRECTORY��5���IS�EMPTY
n� 5HE�5AIL
��FILES������DIRECTORIES������
BLOCKS�USED
5HE�TAIL� SHOWS�THE�TOTAL� NUMBER�OF�
FILES�AND�DIRECTORIES� 	MATCHING�ANY�
PATTERN
� IN�THE� SPECIFIED�DIRECTORY�� *F�
MORE�THAN�ONE�DIRECTORY�HAS�BEEN�
SCANNED� 	WITH�THE�"--�OPTION
�A�
SECOND�FOOTER�LINE�APPEARS�AT�THE�
END�OF�THE� LIST�WITH�THE�TOTAL� NUMBER�
OF�BLOCKS� FILES� AND�DIRECTORIES� LISTED�
n� 5HE�#ODY
$%IR�g ARWED����.AY�������������
4YSTEM%IR�g RWED�5HURSDAY����������
4YSTEM�INFO����g RW�D����.AY����
��������
��5HIS��FILENOTE��IS�ATTACHED�TO�
4YSTEM�INFO
5HE�BODY� IS�THE�MEAT� IN�THE

SANDWICH�� ALL�
THE�OBJECTS�
?MATCHING�THE�
?PATTERN� APPEAR�
HERE� ONE�TO� A�
LINE�� #Y�

DEFAULT� THE�
FOLLOWING�COLUMNS�ARE�

ARRANGED� FROM� LEFT�TO�RIGHT�AS�FOLLOWS�
n� /AME��5HE�NAME�OF�THE�OBJECT�� �UP�
TO����CHARACTERS� LEFT�JUSTIFIED� IN�A�
FIELD�OF����CHARACTERS�
n� 4IZE��5HE�SIZE�OF�THE�OBJECT� IN�
BYTES�� *F�THE�OBJECT�IS�A� SUB�DIRECTORY�
THE�WORD� k%IRl� IS� INSERTED� INSTEAD��
-*45�DOES�NOT�DISTINGUISH� BETWEEN�
LINKS� AND� REAL� OBJECTS�� -INKS�ARE�A�
TOPIC�FOR�DISCUSSION�AT�A� LATER�POINT�
n�"TTRIBUTES��5HE�PROTECTION�FLAGS

*F�YOU�ARE�NEW�TO�THE�"MIGA� THE�VERY�
IDEA�OF�"MIGA%04�� �AN�ENVIRONMENT�
WHERE�YOU�HAVE�TO� LEARN�AND�TYPE�
COMMANDS� ONE�AT�A�TIME�� �MIGHT�
SEEM�A� LITTLE�DAUNTING��8HY�NOT�JUST�
STAY�WITHIN�THE�COMFORTABLE�CONFINES�
OF�THE�8ORKBENCH�AND�HANDLE�THE�
TRICKY�BITS�WITH� A�$-*�UTILITY�LIKE�
%IRECTORY�0PUS�OR�4*% 

5HERE�ARE�A�NUMBER�OF�REASONS�
BUT� kECLECTICISM�� IS� A�GOOD�ONE��5HIS�
GREASY�ADJECTIVE� IS�TYPICALLY�USED� IN�
THE�ART�WORLD�MEANING�TO�BE�SELECTIVE�
*� CHOOSE� IT�TO� ILLUSTRATE�A�POINT��
"MIGA%04�IS�FULL� OF�BIG� STRANGE��
SOUNDING�WORDS�THAT�MEAN� LITTLE�UNTIL

ASSOCIATED�WITH�THE�NAMED�OBJECT��
4EVEN�FLAGS� ARE�AVAILABLE� IN�THE�
CURRENT�RELEASE�AND�CAN�BE�CHANGED�
FROM�THE�8ORKBENCH�VIA�
*CONS���*NFORMATION� 	8ORKBENCH���
�
OR�THE�"MIGA%04�COMMAND�
1305&$5��1OSSIBLE�FLAGS�ARE�WHEN�
SET�
4�� *S�AN�"MIGA%04�SCRIPT�
1�� *S�PURE� 	CAN�BE�MADE� RESIDENT
��
"�� *S� IN�ARCHIVE�� 	$LEARED�ON�WRITE
��
3�� *S� READABLE�� /OT�USED� IN�0'4�
8� ��S�WRITEABLE�� /OT�USED� IN�0'4�
&�� *S�EXECUTABLE�� �PROBABLY�
%��$AN�BE�DELETED�
n� %ATE��5HE�DATE�PART�OF�THE�DATE��
STAMP�
n�5IME��5HE�TIME�PART�OF�THE�DATE��
STAMP�

? # + & G � # & ( */ / & 3 S - S F O , 5

THEY�ARE�APPLIED��"N�"MIGA%04�
USER�CAN�BE�ECLECTIC�BY�CHOOSING�THE�
BEST�OF�SEVERAL�SIMILAR�COMMANDS�TO�
ACHIEVE�A�SIMILAR�GOAL��5HE�4*%�OR�
8ORKBENCH� USER�MUST�REMAIN�WITHIN�
THE�CONFINES�OF�THE�APPLICATIONjS�
DESIGN�� �NO�MATTER�HOW�OPEN�ENDED� IT�
PURPORTS�TO� BE�

'EW�PEOPLE�WOULD�DISAGREE�THAT�
MANY�OPERATIONS�ARE�MORE�EASILY�
PERFORMED�FROM�8ORKBENCH� BUT�VERY�
FEW�OPERATIONS�CAN�TAKE�FULL�
ADVANTAGE�OF�THE�MACHINEjS�MULTId
TASKING�CAPABILITIES�� 'OR�INSTANCE�
WHAT�IF�YOU�WANTED�TO�COPY�SOME�FILES�
FROM�ONE�PLACE�TO�ANOTHER �8ITH

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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n� $OMMENT�� *F�A�COMMENT� IS�
ATTACHED�TO�A�FILE� IT�IS�SHOWN�ON�THE�
NEXT�AVAILABLE� LINE��$OMMENTS� ARE�
STRINGS�OF���TO����CHARACTERS�
ATTACHED�USING�THE�'*-&/05&�
COMMAND�
5HIS�MAY�SEEM� LIKE�A� LOT�OF�
INFORMATION�TO� RETRIEVE�FOR�EVERY�DISK�
OBJECT� BUT�IN� REALITY�-*45� INVOLVES�NO�
MORE�WORK�THAN�%*3��"LL� THIS�
INFORMATION� IS�STORED� IN� A�SPECIAL�
BLOCK�ON�THE�DISK�� �CALLED�A�FILE�
HEADER�BLOCK�� �THAT�MUST�BE� READ�
EVERY�TIME�SOMETHING�REQUESTS�
INFORMATION�ON�A�FILE��5HIS� INFORMATION�
IS� HANDED�TO�"MIGA%04�APPLICATIONS�
AS�SOMETHING�CALLED� A� '*#�OR�'ILE� *NFO�
#LOCK��5HERE� IS� SO� LITTLE�DIFFERENCE� IN�
SPEED�-*45� IS�OFTEN�MORE�
CONVENIENT�

-*45�015*0/4
5HE�COMMAND�HAS�A� LOT�OF�DIFFERENT�
OPTIONS� AND�YOU�CAN� USE�ANY�NUMBER�
OF�POSSIBLE�COMBINATIONS��5O�KEEP�
THINGS� SIMPLE� THIS�DISCUSSION�WILL�
CONCENTRATE�ON� THE�OPTIONS� IN�
ISOLATION�� �YOU� SHOULD�TRY�
EXPERIMENTING�WITH� THE�DIFFERENT�
COMBINATIONS�YOURSELF�� )ERE�ARE�THE�
MORE�COMPLEX�ONES�
n� ,&:4��8HEN�THIS�KEYWORD� IS�
SUPPLIED� EVERY�OBJECT� IS�SHOWN�WITH�
A� NUMBER� IN� SQUARE�BRACKETS�
CORRESPONDING�TO�THE� KEY�POSITION�OF�
ITS�'*#�ON�DISK��5HE�KEY�NUMBER� IS�
ONLY�USEFUL� FOR�DISK�HACKERS�� �
"MIGA%04�COMMANDS�DO�NOT�USE�
THEM�DIRECTLY�� 	5HE�MAXIMUM�NUMBER�
OF�KEYS�ON�ANY�DISK� IS�GIVEN�BY�
DOUBLING� ITS�STORAGE�CAPACITY� IN� ,�� �
SO�AN����,�FLOPPY�HAS������KEY�
BLOCKS�
�&XAMPLE�

��-*45�$�-*45�,&:4�/0)&"%
-IST� <����>� ������P�RWED�5ODAY
��������

n� #-0$,�4��5HE�SIZE�OF�FILES�AND�
DIRECTORIES� IS�SHOWN�AS�THE�NUMBER�
OF�����BYTE�BLOCKS� IT�OCCUPIES�� /OTE�
THAT�-*45� INCORRECTLY�SHOWS�A�
DIRECTORY�AS�BEING�TWO� BLOCKS� LONG��
%IRECTORIES�ARE�NOT�SHOWN�AS� kDIRl� IN�
THIS�MODE�� &XAMPLE�

8ORKBENCH�YOU� SIMPLY�DRAG�THE�
RESPECTIVE� ICONS�FROM�THE�SOURCE�TO�
THE�DESTINATION�� �FROM�"MIGA%04�YOU�
HAVE�TO�ENTER�A�COMMAND�

/OW�WHAT� IF�YOU�SUDDENLY� REALISE�
YOU�HAVE�COPIED�THE�WRONG� ICONS 
:OU�HAVE�TO�WAIT�UNTIL�8ORKBENCH�
FINISHES�GO�BACK�AND�DELETE�THEM�
AND�START�AGAIN�FROM�SCRATCH��5HIS�
CAN�HAPPEN�WHEN�YOU�USE�"MIGA%04�
BUT�YOU�CAN�STOP�THE�COMMAND�
IMMEDIATELY�� �SO�THE�TOTAL�TIME�TO�
COMPLETE�THE�OPERATION� IS�MUCH�
SHORTER�� *N�ADDITION�"MIGA%04�
ALLOWS�YOU�TO�SELECT�FILES�BY�GROUP�
MUCH�MORE�ACCURATELY�THAN� IS

��-*45�$�-*45�#-0$,4�/0)&"%�
-IST�����P�RWED�5ODAY���������

n� %"5&4�4��#Y�DEFAULT�-*45�
ATTEMPTS�TO�SUBSTITUTE� RECENT�DATES�
BY�A�DAY�NAME�AND�FUTURE�DATES�BY�
THE� STRING�'UTURE�� &XAMPLE�

��-*45�$�-*45�/0)&"%
-IST� �����gP�RWED�5ODAY���������
��-*45�$�-*45�%"5&4�/0)&"%
-IST� ������P�RWED����4EP���
��������
-*45�1ATTERNS

5YPICALLY� -*45� IS� USED�TO�GET�
INFORMATION� ABOUT�A�COMPLETE�
DIRECTORY�OR�A�SINGLE�FILE�� 6SED�
WITHOUT�ARGUMENTS� THE�COMMAND�
LISTS�THE�CURRENT�DIRECTORY��5HEREFORE�
THE�FOLLOWING�COMMANDS�ARE�VALID��
��-*45�� LIST�THE�CURRENT�DIRECTORY�
��-*45�4:4��� LIST�THE�BOOT�DISKjS� ROOT�
DIRECTORY
��-*45�%&74�1RINTERS�&PSON9�� LIST
A� SINGLE�FILE
*N�"MIGA%04���YOU�CAN�SUPPLY�MORE

THAN�ONE�DIRECTORY�OR�FILE� LIKE�THIS�

��-*45�%'0�� 4:4�� %&74�

5HATjS�FINE� IF�YOU�WANT�TO�GET�
INFORMATION�ON�THE�WHOLE�DIRECTORY�
BUT�WHAT� IF�YOU�WANT�TO�NARROW�DOWN�
THE�SEARCH� A� LITTLE �-ETjS�SAY�YOU� HAD�
A�DIRECTORY�FULL� OF�FILES�PRODUCED�ON�A�
WORD� PROCESSOR�AND�EACH�ONE�ENDS�
IN�THE� kEXTENSION�� �%0$�� &VERY�TIME

POSSIBLE�FROM�8ORKBENCH�� *T�ALSO�
AFFORDS�SIMPLER�ACCESS�TO�A� RANGE�OF�
PUBLIC�DOMAIN�AND�SHAREWARE�UTILITIES�
THAT�CAN�ONLY�BE�ACCESSED�FROM�THE�
4HELL�ENVIRONMENT�

"MIGA%04� IS�POWERFUL� AND�
PERHAPS�A� LITTLE�DIFFICULT�TO� LEARN�� �
8ORKBENCH� IS�SUITABLE�FOR�EVERYDAY�
TASKS�WHEN�YOU�ARE�NOT�IN� A�HURRY��
5HE�TWO�SYSTEMS�COMPLEMENT�EACH�
OTHER�WONDERFULLY��:OU�CAN� kGET�AT��
"MIGA%04�BY�OPENING�THE�4HELL� ICON�
�YOU �LL� FIND� IT�LOUNGING�AROUND�ON�
YOUR�8ORKBENCH�DISK�� &VEN� IF�YOU�
HAVE�NEVER�DONE�SO�BEFORE� TRY�IT�NOW�
�YOU �HAVE�NOTHING�TO� LOSE�

5HESE�ARE�THE�OPTIONS� IN�-*45��
%*3�.��0NE�OR�MORE�DIRECTORIES�TO�
BE�SEARCHED��.AY� INCLUDE�A�PATTERN�
FROM�����
1�1"5�,��"�FILE� PATTERN�TO�SEARCH�
FOR�� �OBSOLETE�FROM�����
,&:4�4��5HE�OBJECTjS�PHYSICAL�DISK�
POSITION� IS�SHOWN�
%"5&4�4��"BSOLUTE�DATES�
	WEEKDAYS� ARE�SHOWN�AS�DATES
��
/0%"5&4�4��%ATE�OUTPUT� IS�
SUPPRESSED�
50�,��"�FILE�TO�SEND� OUTPUT�TO��
46#�,��"�SUBSTRING�TO�MATCH� IN�THE�
FILENAMES�
4*/$&�,��'ILES�ARE� LISTED�OCCURRING

A�FILE� IS�MODIFIED�THE�PROGRAM�
RENAMES�A�PREVIOUS�FILE�OF�THE�SAME�
NAME�WITH� �#",�

/OTE�� *N� THE�FOLLOWING�EXAMPLES�
THE�HEADER�AND� FOOTERS� HAVE�BEEN�
REMOVED�FOR�CLARITY�� �THE�SCREENSHOTS

WILL� ILLUSTRATE�WHAT�YOU� REALLY�SEE�

��-*45�.Y%IR
.Y'ILE�%0$�����g RWED����4EP����
��������
.Y'ILE��#",�����g RWED����4EP^���
��������
8ORKL�%�$�����g RWED����4EP����
��������
8ORKL�#",� ���g RWED����4EP����
��������

5HERE�COULD� 	AND�USUALLY�WOULD
� BE�
DOZENS�OF�FILES�HERE� BUT�THESE�ARE�
SUFFICIENT�FOR�THE�EXAMPLE��5HE�FILES�
MARKED� k �#",l�ARE� REDUNDANT�AND�
WE�ONLY�WANT�TO� LIST�THOSE�ENDING� IN�
k �%0$l ��"MIGA%04�PROVIDES�A�
SPECIAL� FACILITY�CALLED� PATTERN�
MATCHING�WHICH� ALLOWS�US�TO�USE�AN�
kAMBIGUOUS�STRINGl� AS�PART�OF�A�
FILENAME�� �IT�MEANS�THAT�PART�OF�THE�
FILENAME�CAN�BE�ANYTHING�

1ATTERN�MATCHING� IS�A�COMPLEX�
TOPIC�TO�BE�COVERED� LATER�IN�THIS�
SERIES�ON�"MIGA%04� BUT�ONE�
PARTICULAR�PATTERN�APPEARS� ALL�THE�
TIME� k� l� � �WHICH�MEANS�MATCH�
ANYTHING�� 	1$�USERS�WILL� BE�FAMILIAR�
WITH� THIS� AS� k � l �


-*45j4�PATTERN� KEYWORD� 	1�OR

AFTER�THE�DATE�
6150�,��'ILES�ARE� LISTED�UP�TO�THE�
SPECIFIED�DATE�
26*$,�4��0NLY�FILENAMES�ARE�
SHOWN�
#-0$,�4��'ILE�SIZES�ARE�SHOWN� IN�
BLOCKS�
/0)&"%�4��5HE�HEADER�AND�
FOOTERS�ARE�DISABLED�
'*-&4�4��0NLY�FILES�ARE�SHTPWN��
%*34�4��0NLY�DIRECTORIES�ARE�
SHOWN�
-'03."5�,��"�SPECIAL� OUTPUT�
FORMATTING�STRING�
"--�4��"LL�DIRECTORIES�ARE�
SEARCHED�� 	�����ONLY
�

1"5
�ENABLES�YOU�TO� SPECIFY�A�
PATTERN� LIKE�THIS�

��-*45�.Y%IR�1�� �%0$
.Y'ILE�%�$�����g RWED����4EP���
��������
8ORKL�%�$�����g RWED����4EP����
��������

'ROM�"MIGA%04��� THIS� KEYWORD� IS�
RETAINED� FOR�COMPATIBILITY�ONLY�AND�
THE�FOLLOWING�IS�SIMPLER�

��-*45�.Y%IR�� �%0$
.Y'ILE�%0$�����g RWED����4EP���
��������
8ORKL�%�$�����g RWED����4EP����
��������

*N�"MIGA%04���YOU�CAN�NARROW�THE�
SEARCH� DOWN�EVEN�FURTHER�BY�USING�A�
SUBSTRING�SEARCH�TOO��5HIS� ATTEMPTS�
TO�FIND�ANY�SPECIFIED� SERIES�OF�
CHARACTERS�WITHIN�A�NAME�� 4UBSTRINGS�
MUST�BE�PICKED�OUT�WITH�THE�46#�
KEYWORD� LIKE�THIS�

��-*45�.Y%IR�� �%0$�46#�'ILE�
.Y'ILE�%�$�����g RWED����4EP����
��������

0R� USING�46#�ON� ITS�OWN�

��-*45�.Y%IR�46#�ORK
8ORKL�%0$�����g RWED����4EP���
��������
8ORKL�#",� ���g RWED����4EP����
��������

-*45�%"5&�."5$)*/(
6SERS�WITH�BATTERY�BACKED�CLOCKS�CAN�
ALSO�TAKE�ADVANTAGE�OF�-*45j4�ABILITY�
TO�MATCH�DATES��5HIS�OPTION�MAY�BE�
COMBINED�WITH�THE�PATTERN� AND�
SUBSTRING�MATCHING�DESCRIBED�ABOVE�
BUT�IS�SHOWN�SINGLY�HERE�FOR�CLARITY�

5HE�6150�KEYWORD�TAKES�AN�
"MIGA%04�DATE�STRING�AND� LISTS�FILES�
THAT�WERE�CREATED�OR�MODIFIED�UP�TO�
AND� INCLUDING�A�SPECIFIED�DATE�

��-*45�.Y%IR�6150����4EP����
.Y'ILE�%�$�����g RWED����4EP����
��������
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.Y'ILE�#",�����g RWED����4EP����
��������

4IMILARLY�THE�4*/$&�KEYWORD�ONLY�
LISTS�FILES�THAT�WERE�CREATED�OR�
MODIFIED�ON�OR�AFTER�A�GIVEN�DATE�

��-*45�.Y%IR�4*/$&����4EP����
8ORKL�%0$�����g RWED����4EP����
��������
8ORKL�#",� ���g RWED����4EP����

��������

64*/(�-'03."5�
453*/(4
5HE�-'03."5�KEYWORD� IS�WHAT�
MAKES�-*45�SO�VERY�SPECIAL��8ITHOUT�
IT�MOST�PEOPLE�WOULD�MANAGE�WITH�
%*3��8HEN�USED� IN�COMBINATION�WITH�
50�THIS� KEYWORD�CAN�WRITE�ENTIRE�
SCRIPT�FILES�AUTOMATICALLY��5HIS�FACILITY�
IS� USED�BY�THE�META�"MIGA%04�
COMMANDS� 	SCRIPTS
�41"5�AND�%1"5�
INCIDENTALLY� TO�ADD� PATTERN�MATCHING�
TO�THOSE�FEW�COMMANDS�THAT� LACK� IT�

"N�-'03."5�STRING�IS�MADE�UP�
OF�ANY�COMBINATION� OF�LETTERS�AND�
SPECIAL� QUALIFIERS�� �QUALIFIERS� ARE�A�
PERCENTAGE�SYMBOL� FOLLOWED� BY�A�
LETTER��5HE�ONLY�QUALIFIER�SUPPORTED� IN�
"MIGA%04����� IS��4�� �AND� IT�HAS�
DIFFERENT�MEANINGS�DEPENDING�ON�THE�
NUMBER�OF�TIMES� IT�IS�USED� 	UP�TO� A�
MAXIMUM�OF�FOUR
�� )OWEVER�THIS�
SHOULD� NOT�BE�VIEWED�AS�A�
SHORTCOMING��5HE�AVAILABLE�QUALIFIERS�
ARE�SUMMARISED� IN�THE�TABLE�AT�THE�
TOP�OF�THIS�PAGE�

*T�IS� IMPORTANT�TO�NOTE�HERE�THAT�
THANKS�TO�AN�OBSCURE�BUG� IN�THE�����
-*45�COMMAND�-'03."5�STRINGS�DO�
NOT�WORK�UNLESS�THE�DATE� IS�SET

CORRECTLY�� *F�	AND�ONLY�IF
�YOU�ARE� USING�
"MIGA%04�����AND�THE�DATE�
COMMAND� RETURNS� LIKE�THIS�

��%"5&
�UNSET���UNSET���UNSET�

OR

�INVALID���INVALID���INVALID�

YOU�SHOULD�SET�A�FALSE�DATE� LIKE�SO�

��%"5&����+AN����� ����PATCH�ONLY��

5HIS� KLUDGE� IS� NECESSARY�IF�YOU�WANT�
TO�MAKE�EFFECTIVE�USE�OF�THE�
COMMAND� IN�THE�EARLY�VERSIONS�

5HE�-'03."5�KEYWORD�CAN�BE�
USED� IN�CONJUNCTION�WITH� THE�DATE�
WINDOWING�AND�1"5�46#�AND�"--�
KEYWORDS�� �THE�OTHERS�HAVE�NO�
EFFECT��"�SIMPLE�EXAMPLE�OF�
-'03."5�USAGE�MIGHT� LOOK� LIKE�THIS�

-*45�4:4�� -'03."5
�%IRECTORY���0�0BJECT���4�N�

-'03."5�STRINGS�DO�NOT�SEND� A�
NEWLINE�CHARACTER� SO�YOU�MUST�
SPECIFY�ONE�� �THE� k �N l� IN�THE�ABOVE�
EXAMPLE�DOES�THIS�

"%7"/$&%�-'03."5*/(
5HE� INTRODUCTION�OF�"MIGA%04���SAW�
A� LARGE�NUMBER�OF�COMMANDS�REd
CODED� AND�-*45�WAS�AMONG�THEM��
5HE�-'03."5�STRING�IS�NO� LONGER�
HARD�CODED�AND� IS� INSTEAD�PASSED�
THROUGH�A�30.�FUNCTION�CALLED�
3AW%O'ORMAT��$�AND�ASSEMBLY�
LANGUAGE�PROGRAMMERS�MAY�BE

5HESE�ARE�THE�QUALIFIERS�AVAILABLE�
WITH� -'03."5�
�4��1ATHNAME�ONLY�
�4�4��5HE�PATHNAME�AND�OBJECT�
NAME�
�4�4�4��1ATHNAME�AND�OBJECT�
NAME� PATHNAME�
�4�4�4�4��1ATHNAME� OBJECT�
NAME� PATHNAME�OBJECT�NAME�

'ROM�����ONWARDS�
�"��5HE�OBJECT�S�ATTRIBUTES

FAMILIAR�WITH�THIS�FUNCTION�BECAUSE� IT�
PROVIDES�SIMPLE�$�STYLE�OUTPUT�
FORMATTING�

"�FORMATTING�PARAMETER�APPEARS�
BETWEEN�THE���SIGN�AND�THE�QUALIFIER�
AND�TAKES�THE�FOLLOWING�FORMAT�

 J J J � J J J �

n�5HE�MINUS�SIGN� INDICATES�THE�STRING�
IS�TO�BE� LEFT�JUSTIFIED�WITHIN� ITS�FIELD�
n� NNN8IDTH� IS� A�NUMBER� INDICATING�
THE�WIDTH� OF�THE�FIELD� IN�WHICH�THE�
QUALIFIER� IS�TO�BE�PRINTED�� *F�THIS�
NUMBER� IS�OMITTED� THE�FIELD�WIDTH� IS�
DETERMINED�BY�THE� LENGTH�OF�THE�
QUALIFIED� STRING�� 5HIS�MAY�BE�OMITTED�
n� 5HE�PERIOD�	FULL� STOP
� IS�A�
4EPARATOR� SEPARATING�THE�FIELD�WIDTH�
FROM�THE�PRECISION��5HIS�MUST�BE�
PRESENT�IF�THE�PRECISION� DIGIT� IS� BEING�
USED� BUT�SHOULD� BE�OMITTED�
OTHERWISE�
n� NNN1RECISION� IS� A�NUMBER�
INDICATING�THE�NUMBER�OF�CHARACTERS�
TO�DISPLAY�STARTING�FROM�THE� RIGHT�END�
OF�THE� STRING�
5HIS�MAY�ALL� SEEM�A� LITTLE�COMPLEX�AT�
THIS�STAGE�	UNLESS�YOU�PROGRAM� IN�$
�
BUT� IT�IS�SIMPLE�AND�VERY�CONVENIENT��
)ERE�ARE�SOME�EXAMPLES�

���8E�CAN�SIMULATE�USE�OF�THE�
26*$,�SWITCH� LIKE�THIS�

��-*45�$�-*45�-'03."5���N�N�
-IST

���0R�IMPROVE�ON� IT�SLIGHTLY� LIKE�THIS�

��-*45�$�-*45�-'03."5�
8ORKBENCH�����$�-IST

	PROTECTION� FLAGS
�
�#��'ILE�SIZE� IN�BLOCKS�
�$��$OMMENT�
�%��$REATION� 	OR�LAST�MODIFIED
�
DATE�
�,��1HYSICAL� POSITION�ON�DISK�
�-�� -ENGTH� IN�BLOCKS�
�/��/AME�
�1��$OMPLETE� PATH� 	WITHOUT�AN�
OBJECT�NAME
�
�5��5HE�TIME�ASSOCIATED�WITH�THE�
OBJECT�

���"MIGA%04�FILENAMES�ARE� LIMITED�
TO� A�MAXIMUM�OF����CHARACTERS� BUT�
FEW�PEOPLE� USE�MORE�THAN�EIGHT�PLUS�
A�THREE�LETTER�EXTENSION� 	THE�
MAXIMUM�THAT�1$�COMPATIBLES�CAN�
HANDLE� IN�ANY�CASE
�� �SO�WE�CAN�SET�
A�MAXIMUM� FIELD�WIDTH�TO����� �THAT�
IS�EIGHT�FOR�THE� NAME� ONE�FOR�THE�
EXTENSION�PLUS�ONE�FOR�THE� LIKE�
THIS� 	BRACKETS�ARE�SHOWN�FOR�CLARITY
�

��-*45�$�-*45�-'03."5��	���N
�N�
	� -IST


��� *F�A� NAME� IS�TOO� LONG� IT� IS�TRIMMED�
BACK�TO�FIT� INSIDE�THE�FIELD�� .OST�WILL�
BE�FLUSHED� RIGHT�� �ALTHOUGH�YOU�CAN�
OVERRIDE�THIS� BY�INCLUDING�A�MINUS�
SYMBOL� LIKE�THIS�

��-*45�$�-*45�-'03."5��	����N
�N��

	-IST� 


���5HE� LENGTH� OF�FILENAMES�CAN�VARY�
BETWEEN� ��AND����CHARACTERS�� #Y�
USING����AS�A�FIELD�WIDTH�YOU�CAN�
ENSURE�THAT�THE� LISTING� LINES�UP�
CORRECTLY� LIKE�THIS�

��-*45�$��	-*45�*�%*3
� -'03."5
����N!�T�N�

-IST� !���������
%IR� !��������

���"MIGA%04�ALWAYS� PRINTS�THE�
SECONDS�AS�PART�OF�THE�TIME�� *T�HAS�A�
FIXED�FIELD�WIDTH�OF�EIGHT�DIGITS�� �TWO�
FOR�EACH�OF�THE�THREE�NUMBERS�AND�
TWO�EXTRA�FOR�THE�COLON�SEPARATORS��
5HEREFORE�WE�CAN�USE�THE�PRECISION�
DIGIT�TO�TRIM�OFF�THE� UNWANTED�
SECONDS� AND�SECOND�COLON� LIKE�THIS�
	NOTE�THE� PERIOD� IN�FRONT�OF�THE�DIGIT
�

��-*45�$�-*45�-'03."5���N
MODIFIED�AT�� �� K��N��

-IST�MODIFIED�AT������

5HERE� IS� NO� LIMIT�TO�THE� LENGTH�OF�THE�
-'03."5�STRING�APART�FROM�THE�
MAXIMUM� LENGTH�OF�THE�COMMAND�
LINE�� �����CHARACTERS�� �SO�THIS�GIVES�
A� LOT�OF�SCOPE�

-ATER�IN� THIS�SERIES� *j LL� BE�
DEMONSTRATING�HOW�TO�USE�-'03."5�
STRINGS� IN� CONJUNCTION�WITH�THE�50�
KEYWORD�TO�PRODUCE�SCRIPT�FILES�� $%

*!2'/.�"534).'
%ATE�STAMP�� �5HE�DATE�AND�TIME�FORM�AN� IMPORTANT�PART�
OF�ANY�OBJECTjS�DESCRIPTION��"�DATE�STAMP� IS� ADDED�TO�
ANY�FILE�OR�DIRECTORY�WHEN� IT�IS�CREATED�OR�MODIFIED�� %ATE��
STAMPING�IS�ONLY�USEFUL�WHEN�YOUR�MACHINE� IS�FITTED�WITH�
A� REAL�TIME� BATTERY�BACKED�UP�CLOCK��:OU�CAN�GET�LIMITED�
USE�FROM�THEM�BY�SETTING�THE�TIME�AND�DATE�EVERY�TIME�
YOU�BOOT�THE�MACHINE�� �BUT�THIS� IS� A�NUISANCE�

&XTENSION�� �'ILENAME�EXTENSIONS�HAVE�BEEN�AROUND

ALMOST�AS� LONG�AS�FILING�SYSTEMS�AND�ARE�USED�TO�GROUP�
FILES�OF�THE�SAME�TYPE�TOGETHER�IN� LISTINGS�SO�THEY�CAN�BE�
PICKED�OUT�QUICKLY�� .ANY�COMPUTERS�ARE�STILL� LIMITED�TO�
EIGHT�LETTER�FILENAMES� SEPARATED�BY�A�PERIOD�FROM�A�
THREE�LETTER�EXTENSION�� �kWORK�DOCl � k PROG�EXEl �
k DUMP�ASCl�AND�SO�ON��8HILE�THE�"MIGA�DOES�NOT�SUFFER�
FROM�THESE�CONSTRAINTS� IT�CAN�HELP�TO�USE�EXTENSIONS��
%IGITA�S�8ORDWORTH� FOR�INSTANCE� SAVES� ITS�FILES�WITH�THE�
EXTENSION� k �88l�WHEREAS�1EN�1AL�USES� k �853l �
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)EREjS�ANOTHER�SET�OF�TEXTURES� BUT�OF�
THE�MORE�TRADITIONAL� kBRUSH�MAPl�
TYPE�� �THEY�ARE�ACTUAL� IMAGES�WHICH�
YOU�CAN�WRAP�DIRECTLY�ONTO��%�OBJECTS�
OR�USE�AS�BACKGROUNDS�

*N� 5EXTURES�**�FROM�"LTERNATIVE�
*MAGE�ALL�THE� IMAGES�ARE�DERIVED�
FROM�SCANNED� PHOTOGRAPHS�OF�NATURAL�
OBJECTS� MOSTLY�ROCKS�WITH�THE�
EXCEPTIONS�OF�CORK� SAND�DUNES�AND�
TREEBARK�� �IN�ALL� ���TEXTURES� IN�A�
RANGE�OF�DIFFERENT�FORMATS�� &ACH�
TEXTURE� IS�SUPPLIED�AS�A�����X�����
PIXEL� ���BIT�IMAGE� ����X�����)".�
��COLOUR�����X����� IMAGE�AND�EITHER�
��COLOUR�OR���COLOUR�����X�����
GREYSCALE� IMAGE�FOR�BUMP�OR�ALTITUDE�
MAPPING��5HIS�MEANS�THAT�YOU�GET���

DISKS�EACH�CONTAINING�ONE�TEXTURE� IN�
ITS�FOUR�VARIOUS�FORMATS�

"S�TEXTURES�GO�THERE� IS�NOTHING�
PARTICULARLY�OUTSTANDING�ABOUT�THIS�
SET�EXCEPT�THAT�THEY�SAVE�YOU�A� LOT�
OF�TIME�AND�EFFORT�HUNTING�DOWN�
SCANNING�AND�CONVERTING�YOUR�OWN�
IMAGES��5HE�QUALITY�IS�HIGH�BUT�THERE�
ARE�JUST�TOO�MANY�ROCKS� INCLUDED�AND�
NOT�ENOUGH�OF�ANYTHING�ELSE�� �AND�
SEVERAL� OF�THE� ROCKS�ARE� INCORRECTLY�
NAMED� BUT�THAT�S�BEING�PEDANTIC�

5HE�OBVIOUS�USES�ARE�FOR�
MAPPING�ONTO��%�OBJECTS�AS�BUMP�
FILTER� REFLECTION�OR�BRUSH�MAPS� IN�
PROGRAMS�SUCH�AS�3EAL��� *MAGINE�
-IGHTWAVE�AND�$ALIGARI�TO�GIVE�A�
MORE�REALISTIC� LOOK�TO�A�SCENE��5HEY

4 B U QR OB P � OB S FP FQB A
��O;7H�7<J;H�J>;�H;B;7I;�E<� II;D9;�$�9EC;I�7�
MDV�9EBB;9J?ED�E<�7B=EH?J>C?9�J;NJKH;I�<EH�
$C7=?D;�KI;HI�"7HO�2>?J;B;O�9EFI�7�<;;B

" MAZING�AS�IT �MAY�SEEM�
ONLY�A�YEAR�AFTER�THE�
RELEASE�OF�THE�EXCELLENT�
�AA3<13����"PEX�

4OFTWARE�1UBLISHING�HAVE�UNLEASHED�
A�BRAND�NEW�SET�OF�AMAZING�
n*GORITHMICAL�TEXTURES�FOR�THE�
DISCERNING��;/57<3�USER��#ETTER�
STILL�SOME�OF�THESE�TEXTURES�DONjT �
EXIST�ON�EVEN�THE�MOST�HIGH�SPEC�
RENDERING�EQUIPMENT�IN�EXISTENCE�
SO�YOUjLL�BE�ABLE�TO�PRODUCE�EFFECTS�
THAT�NO�OTHER�SOFTWARE�IS�CURRENTLY�
CAPABLE�OF�AND�MAKE�THOSE�4ILICON�
(RAPHICS� *NDIGO���OWNERS�GREEN�
WITH�ENVY�	EVEN� IF�
ONLY�A� LITTLE �BIT
�

&SSENCE�**�
COMES�ON�TWO�DISKS�
EACH� PACKED�WITH�
TEXTURES� ALL� DIVIDED�
INTO�VARIOUS�SUBd
GROUPS��5HERE�ARE�
TEXTURES�TO�COVER�
4PACE�8ATER
#UMP�0RGANIC�5ILE�
AND�.ISCELLANEOUS�
BUT�DON�T�GET�THE�
IDEA�THAT�THATjS� ALL�
THEY�CAN�BE�USED�
FOR�� .IXING�AND�
MATCHING� IS�THE�
NAME�OF�THE�GAME�
AND�TO�MAKE� IT�ALL� SO�
MUCH�EASIER�"PEX�HAVE�THOUGHTFULLY�
INCLUDED�A�WHOLE�CLUTCH�OF�ATTRIBUTE�
SETTINGS�TO�MAKE�USING�MORE�
COMPLEX�COMBINATIONS�OF�&SSENCE� **�
TEXTURES� A�BREEZE��4O� IF�YOU�WANTED�
TO�COVER�A�SPACESHIP� IN�HULL� PLATES�
THAT�HAVE�A�BATTERED� SPACE��
WEATHERED� LOOK�JUST�SELECT�A

SUITABLE�ATTRIBUTE�FROM�THE� LIST�	FOR�
INSTANCE� %IRTY�5ILE
�AND�YOUR�WISH� IS�
GRANTED�

:OU�ALSO�RECEIVE�A�WELL�
ILLUSTRATED�WELL� LAID�OUT� EASY�TO��
ACCESS�MANUAL� THAT�HELPS�YOU�GET�OFF�
TO�A�QUICK�START�THOUGH� AT�TIMES� IT�
DOES�TEND�TO�TAKE�THE� LEVEL� OF�A�
USERjS� KNOWLEDGE�A� LITTLE�FOR�GRANTED�
AND� *�WOULD� HAVE�FELT�HAPPIER� IF�A�FEW�
TUTORIALS� HAD�BEEN� INCLUDED�

'%44).'�9/52�&%%4�7%4
"MONG�THE�MOST�SPECTACULAR�OF�THE�
NEW�TEXTURES�ARE�PROBABLY�THOSE

�::�B63�B3FBC@3A�7<�B67A�7;/53�/@3�4@=;��AA3<13����
�3F13>B�B63�47A6�� E6716�CA3�/<��AA3<13���B3FBC@3��

ASSOCIATED�WITH�WATER�AND�WATER�STYLE�
EFFECTS�� &SSENCE�LL�S �8ATER�TEXTURES�
INCLUDE�WAVES� RIPPLES� DROPS�AND�
CAUSTICS� 	THE�PATTERNS�THAT�YOU� SEE�
WHEN� LIGHT�SHINES�THROUGH� RIPPLING�
WATER
�� -IKE�ALL�THE�OTHER�TEXTURES�
8ATER�TEXTURES�CAN�BE�ANIMATED�OVER�
TIME�BY�MORPHING�THEM�FROM�ONE

POSITION�TO�ANOTHER�
MEANING�THAT�ANY�
TEXTURE�CAN�BE�MADE�
TO�CHANGE�SHAPE�
MOVE� APPEAR�
DISAPPEAR�CHANGE�
COLOUR�OR�WHATEVER�
ITS�SPECIFIC�
PARAMETERS�ALLOW��5AKE�THE�
3AINDROPS�TEXTURE�	WHICH� SIMULATES�
RAINDROPS�FALLING�ONTO�A�SURFACE
�AS�
AN�EXAMPLE��YOU�CAN�SPECIFY�HOW�
FREQUENTLY�AND�HOW�HARD�THE�
RAINDROPS�FALL� THE�WIDTH� AND�HEIGHT�OF�
RIPPLES�THEY�PRODUCE�AND�AN�ELEMENT�
OF�RANDOMNESS�SO�THAT�THE� RAIN� LOOKS�
NATURAL��8HEN�YOU�MORPH�THE�TEXTURE�
OVER�TIME�THE� RESULT�IS�A�VERY�REALISTIC�
RAIN�ON�A�PUDDLE�EFFECT��5HE�SAME�
APPLIES�TO�WATER�DROPS�WAVES�AND�
CAUSTICS�AND�THEREjS�EVEN�A�8ATER�
TEXTURE�THAT�WILL� REFLECT�RIPPLES�BACK�
FROM� PREDEFINED� RECTANGULAR�
BOUNDARIES�SO�YOU�CAN�MAKE�
CONVINCING�LOOKING�BATHS�WITH�
DRIPPING�TAPS�

#UT�THAT�S�JUST�THE�START�� -ETjS�
TAKE�A� LOOK�AT�THE� REST�OF�&SSENCE�
*L�S �TEXTURES�

n� #UMPY�5HERE�ARE�METALLIC�SHEENS�
BUBBLY�BLOTCHES�CRUMPLED� PAPER�
FACETED� PITTED�AND�STUCCO�TEXTURES�
FOR�A�WIDE� RANGE�OF�USES�� 3OCKS�
WALLS� FUNGUS�LIKE�GROWTHS�AND� SHINY�
LETTERING�ARE�BUT�A�FEW�OF�THE�
APPLICATIONS�FOR�BUMPY�TEXTURES�
n� 0RGANIC�5EXTURES�4OME�OF�THESE�
TEXTURES�BEGGAR�SENSIBLE�DESCRIPTION�
SO� ITjS�NO�WONDER�THAT�"PEX�HAVE�HAD�
TO� RESORT�TO�SOME�UNUSUAL�TERMS�
SUCH�AS� kCRUSTY�ALIEN�SNOTl� TO�TRY�TO

&>/13�7A�<=�:=<53@�B63�47</:�4@=<B73@�74�G=C�6/D3�
�AA3<13����� '/AB3�;/G�03��0CB�B6/BJA�G=C@�>@=0:3;�

INVOKE�SOME� IDEA�OF�THE�EFFECTS�
AVAILABLE�� /EVERTHELESS�THERE�ARE�
SOME�REAL�GEMS�HERE��$RUSTS� FLECKS�
AND�VEINS�ARE�THE�THREE�BASIC�
TEXTURES�BUT�THE� RANGE� IS� HUGE�WHEN�
COLOURS� AND�TEXTURE�PARAMETERS�COME�
INTO�PLAY��0RGANIC�TEXTURES�CAN�BE�
USED�TO�CONSTRUCT�SURFACES�WHICH� CAN�
LOOK� LIKE� REPTILE�SKIN� DANDRUFF�
PEBBLES� OOZING�CRUD�MOULD�CORAL�OR�
WHATEVER�ELSE�YOU� CAN�FIGURE�OUT�
n� 4PACE�"PPARENTLY�SOME�OF�THE�
MOST�REQUESTED�NEW�TEXTURES�HAVE�
BEEN�FOR�SPACE�TYPE�STUFF� SO�"PEX�
HAVE�OBLIGED�WITH� A�FINE�COLLECTION�
WHICH� INCLUDES� PLASMA�GAS�PLANETS�
SPACESHIP�HULL� PLATES�	COMPLETE�WITH�
RIDGES� DISCOLOURATION�AND�
WEATHERING
� LATITUDE�AND� LONGITUDE�
LINES�FOR�EASY�&ARTH�MAPS�METALLIC�
MACHINERY�SURFACES�AND� PLANET�RINGS�
n� 5ILES�5HESE�ARE� AS�YOU�MIGHT�
EXPECT� TEXTURES�THAT�CONTINUOUSLY�
REPEAT�ACROSS�A�SURFACE��5HERE�ARE�
FLAGSTONES�	FOR�CRAZY�PAVING
� SCALES�
	FOR�REPTILES� FISH� ARMOUR�ETC
�
WOODEN�SHINGLES� ROOF�TILES�AND� SOFT�
CHECKS�� -IKE�MOST�OF�THE�OTHER�
TEXTURES�THEY�ALL� INCLUDE�AN�ELEMENT�
OF�BUMPINESS�SO�THAT�THEY�WILL� LOOK�
MUCH�MORE� REALISTIC�THAN�A�FLAT�BRUSH��
MAPPED�TEXTURE�
n� .ISCELLANEOUS�5HIS�CATEGORY�
INCLUDES�FIBRE�WOODGRAIN� POLKADOTS

%+$"*�, 1!+$ 1."*%2"$"+ 22("�, 1!+$COULD�ALSO�BE�USED�
AS�BACKDROPS�TILED�
ONTO�FLOORS�OR�USED�
IN�A��%�PAINT�
PROGRAM�FOR�TEXTURED�
BACKGROUNDS� SPECIAL�
EFFECTS�AND�SO�ON�
5HEY�MIGHT�EVEN�BE�
USEFUL� IN�%51�

5)&�#0/64�
%*4,4
#UNDLED�WITH� 5EXTURE
**�ARE�A�COUPLE�OF�
TUTORIAL� DISKS�FOR�
EITHER�*MAGINE�OR�
3EAL�%�	YOU�CHOOSE�
WHICH
� INCLUDING�
POINTERS�TO�SOME�OF�
THE�MORE�ESOTERIC�ASPECTS�OF�EACH�
PROGRAM�WITH� PLENTY�OF�EXAMPLES�AND�
PROJECTS�FOR�YOU�TO�EXPERIMENT�WITH�

2'$++23.'$2$ 23.-$

6$$�, 1!+$5$(-23.-$ 6 3$123.-$31$$! 1*V

'3FBC@3A����0@7<5A�G=C����<3E�07B;/>�B3FBC@3A�4@=;�
�:B3@</B7D3��;/53��3/16�=4�B63;�7<�4=C@�4=@;/BA�

'OR�EXAMPLE�THE�3EAL�%�TUTORIALS�
INCLUDE�HELP� IN�USING�'REEFORM�
CURVES� AS�WELL� AS� IMPROVING�YOUR�CLIP

5 0 � ".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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RADAR�	YES�� �A�TEXTURE�THAT� LOOKS� LIKE�
A� RADAR�SCREEN� COMPLETE�WITH�
SCANNING�BEAM
�AND�+ULIA� AN�EFFECT�
SIMILAR�TO�THE�.ANDELBROT�TEXTURE�OF�
&SSENCE�*�

0NE� VERY�USEFUL�FEATURE� IS�THAT�
&SSENCE�**�COMES�COMPLETE�WITH�A�
SET�OF� kTHUMBNAILl� IMAGES�WHICH�CAN�
BE�DIRECTLY�DISPLAYED�ON�YOUR�"MIGA�
SCREEN� SO� IF�YOU�ARENjT�SURE�WHAT�THE�
1LASTIC(IRAFFE�4MALL1OX�OR�
$HEESE�#ROCCOLI�TEXTURE�
COMBINATIONS� LOOK� LIKE�ALL�YOU�HAVE�
TO�DO� IS�DISPLAY�THE�PICTURES�TO�FIND�
OUT��"ND�NO� *�M�NOT�MAKING�THESE�
NAMES�UP��"PART�FROM�BEING�VERY�
CLEVER�"PEX�ALSO� HAVE�A�FINELY�TUNED�
SENSE�OF�THE� RIDICULOUS�

3EQUIREMENTS��&SSENCE� **�REQUIRES�
THE� '1�VERSION�OF�*MAGINE�	V���� ���

/�A;/::�>/@B�
=4�;G�:=1/:���

n� (ARY�8HITELEY�CAN�
BE�CONTACTED�BY�
E�MAIL�AS�DRGAZ!�
CIX�COMPULINK�CO�UK�
	ALL�ONE�WORD
�

3(/00).'�,)34
&SSENCE�* * @@@@@@@@@@@@�����[64
�
%TLA?P�PK�L=U�=NKQJ@�X����	KN�HAOO
�EJ�
PDA�5+�
"U�!LAT�3KBPS=NA�0Q>HEODEJC�
!R=EH=>HA�BNKI
!HPANJ=PERA� )I=CA�
Z ������������� =J@�
KPDAN�CKK@�!IEC=�@A=HANO�

#(%#+/54
&44&/$&�**

'EATURES
n n n n n n n n n n
-OADS��"BOUT�THE�ONLY� LIMITS�ARE�YOUR�
"MIGA�AND�YOUR�IMAGINATION�� .IX�THESE�
TEXTURES�UP�FOR�SOME� REALLY�WILD�EFFECTS�

%OCUMENTATION

$LEAN�SLICK�AND�WELL�PRESENTED�WITH� A�
TOUCH�OF�WACKY�HUMOUR�THROWN� IN�

&ASE�OF�6SE
n n n n n n n n 0 0
"S�EASY�AS�YOU�COULD� HOPE�GIVEN� THE�
COMPLEXITY�OF�"JJ<E:<� &&�AND� &D8>@E<�

2UALITY
n n n n n n n n n n
:OU�WON�T�BELIEVE�THE�TEXTURES�ARE�THE�
PRODUCTS�OF�MATHEMATICAL�EQUATIONS�

7ALUE�FOR�MONEY
n n n n n n n 0 0 0
8ILL�PROBABLY�SELL� FOR�LESS�THAN�THE�
PROJECTED� PRICE� BUT� ITjS� STILL�WORTH�THE�
MONEY� IF�YOUjRE�SERIOUS�ABOUT��%�WORK�

0VERALL� RA TING �
n n n n n n n n n 0
*F�YOUjRE� INTO� &D8>@E<�� BUY�"JJ<E:<� &&�
	AND�"JJ<E:<� &�AS�WELL�
�� � IT�MAY�NOT�BE�
CHEAP� BUT�NOTHING�ELSE�COMES�CLOSE�

���� OR����
�OR�5URBO�
4ILVER� AS�WELL� AS� AN�
ACCELERATED�"MIGA�
FITTED�WITH� AN� '16�
	THAT� IS� ������OR
������MATHS�COd
PROCESSOR
��:OUjLL�
ALSO�NEED�A�COUPLE�
OF�.B�OF�HARD�DRIVE�
SPACE�FREE�� �SO� IT�
HELPS� IF�YOU�HAVE�A�
HARD�DRIVE�TOO�

MAPPING�ABILITIES� AND�THE� *MAGINE�
DISKS� INCLUDE�CONSTRUCTING�A�PISTON�
ANIMATION� USING�THE�$YCLE�EDITOR�
AND�HOW�TO�SUCCESSFULLY�MAKE�A�
ROTATING� BRUSH�MAPPED� &ARTH�

*� MUST�DECLARE�AN� INTEREST��THE�
*MAGINE�TUTORIAL�DISK� IS�ALL�MY�OWN�
WORK�WHILE�THE�3EAL�%�DISK� IS�BY�
)ENRI� #UJKO�OF�"LTERNATIVE� *MAGE�
DESIGNER�OF�SOME�PAST�"MIGA�
4HOPPER�COVERS��5HE�TUTORIAL� DISKS�
CAN�ALSO�BE�BOUGHT�SEPARATELY�
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2UALITY_ _ _ _ _ _ _ _ _ N
)IGH�QUALITY� IMAGES�SUITABLE�FOR�A� RANGE�
OF�APPLICATIONS�

%OCUMENTATION_ _ _ _ _ _ _ _ N N
4CANT� BUT�NOT� REALLY�NECESSARY�ANYWAY�

7ALUE�FOR�.ONEY
n n n n n n n 0 0 0
3EASONABLE�

0VERALL� RA TING �
n n n n n n n 0 0 0
/OT�THE�MOST�AWE�INSPIRING�SET�OF�
TEXTURES�AROUND� 	UNLESS�YOU�RE� I<8CCP �
KEEN�ON� ROCKS
�BUT�YOU�LL� FIND�ENOUGH�OF�
USE�TO�MAKE� IT�WELL�WORTH�BUYING�

-ET�ME�EXPLAIN�THE�CRYPTIC�HEADING��
7-"#�:$�IS�.ACRO4YSTEMjS�
EXCELLENT�7-AB�:$�VIDEO�
FRAMEGRABBER�CARD�FOR�ANY�"MIGA�
WHICH� HAS�A�SPARE�;ORRO�SLOT�	THAT�
IS� NOT�"���S�"���S�OR�"����S
��
*'3�IS�THE�NEW�SOFTWARE�MODULE�FOR�
IT�WHICH�ENABLES�7-AB�:$�TO�GRAB�
ENTIRE�SEQUENCES�OF�FRAMES�DIRECT�
FROM�ANY�VIDEO�RECORDER� REGARDLESS�
OF�WHETHER�OR�NOT� IT�
HAS� REMOTE�CONTROL� OR�
TIMECODE� EVEN�A�
PLAIN�OLD�DOMESTIC�
7)4�DECK�� *'3�MEANS�
*NTERLEAVED�'RAME�
3ECORDING��"LL�CLEAR 

*'3�IS� PART�OF�7-AB�
:$jS�NEW�SOFTWARE�
USED�TO�GRAB�ANY�
SEQUENCE�OF�VIDEO�
FRAMES�FROM�ANY�KIND�
OF�VIDEO�SOURCE�� �AS�
LONG�AS� IT�HAS�EITHER�A�
COMPOSITE�OR�:$�
OUTPUT�� )OWEVER�THE�
ACTUAL� AMOUNT�OF�DATA�
AND�THE�SPEED�AT�
WHICH� IT�CAN�BE�
GRABBED�DEPENDS�
ENTIRELY�ON�THE�
SPECIFICATIONS�OF�THE�
HOST�"MIGA�� *'3�IS�
VERY�MEMORY�HUNGRY�� �
FOR�INSTANCE�GRABBING�
HI�RES�COLOUR�IMAGES�
TAKES�ABOUT����.B�FOR�
EACH� FRAME�EVEN�
BEFORE�THEY�ARE�
CONVERTED�TO� *''�FILES�
SO� IF�YOUR�"MIGA�
DOESNjT�HAVE�MUCH�
3".�YOUjD�BETTER�BE�
SURE�YOUR�HARD�DRIVE�
HAS�PLENTY�OF�SPACE�

(/7�)4
7/2+3
*NITIALLY� *'3�SEARCHES�
FOR�A� UNIQUE�LOOKING�
k,EY�'RAMEl� NEAR�THE�
POINT�FROM�WHICH� IT�
HAS� BEEN�TOLD�TO�START�
GRABBING��5HIS�FRAME�
WILL� BE�USED�AS�A�
REFERENCE�BY�THE�SOFTWARE� BECAUSE�
AN� *'3�SEQUENCE� REQUIRES�MULTIPLE�
PASSES�OF�THE�VIDEOTAPE� IN�ORDER�TO�
GRAB�ALL�THE� INTERMEDIATE�FRAMES�

0NCE�THE� KEY�FRAME�HAS�BEEN�
FOUND�THE�GRABBING�BEGINS�WITH�
7-AB�GRABBING�SUBSEQUENT�FRAMES�
AS�QUICKLY�AS�POSSIBLE��5HE�PROBLEM�
IS�THAT�THE�HARDWARE�CANjT �KEEP�UP�
WITH�THE����FRAME�PER�SECOND�RATE�
AT�WHICH�VIDEO� IMAGES�ARE�
DISPLAYED� SO�AS�A� RESULT� IT�MAY�ONLY�
GRAB�ONE� IN�EVERY�TEN�FRAMES�
	DEPENDING�ON�THE�SPEED�OF�THE�
"MIGA�AND�THE�DEFINED�GRAB�SIZE
�

0NCE�THE�FIRST�PASS�HAS�BEEN�
MADE�THE�USER�HAS�TO�WIND�THE�TAPE�
BACK�TO�JUST�BEFORE�THE� KEY�FRAME�
AND� REPEAT�THE�GRABBING�PROCESS�
WHEREUPON�7-AB�WILL�GRAB�ANOTHER�
SEQUENCE�OF�IMAGES� BUT�NOT�THOSE�
IT�HAS�ALREADY�CAPTURED��5HE�PROCESS�
IS� REPEATED�UNTIL� ALL� THE�FRAMES�ARE�
GRABBED�

5O�MAKE�ALL�THIS�EASIER�THEREjS�
SOME�ADDITIONAL�
HARDWARE�CALLED�AN�
"IR-INK�WHICH�CAN�BE�
USED�TO�CONTROL�7$3S�
WHICH�HAVE� INFRARED�
REMOTE�CONTROL� BY�
SIMPLY�RUNNING�AN�
"3EXX�SCRIPT��"T�THE�
TIME�OF�WRITING�THE�
"IR-INK�WASNjT �READILY�
AVAILABLE� BUT�THE�
ASKING�PRICE� IS�
EXPECTED�TO�BE�_���

4(%�2%35,43
"MAZINGLY�ENOUGH� IT� IS�
POSSIBLE�TO�GET�FRAME��
ACCURATE�GRABBING�WITH�
THE� *'3�� *T�TAKES�A�BIT�
OF�SETTING�UP�� �
ESPECIALLY�ADJUSTING�
THE�THRESHOLDS�FOR�THE�
KEY�FRAME�DEFINITION�� �
BUT�ONCE�RUNNING� IT�
WORKS�VERY�WELL�� *�
GRABBED� SEQUENCES�
FROM�BOTH�7)4�AND�6��
MATIC�VIDEO�AND�WAS�
VERY� IMPRESSED�WITH�
THE� RESULTS�EVEN�
THOUGH� *� HAD�TO�DO�ALL�
THE� REWINDING�AND�
CUEING�UP�BY�HAND�� �
WHICH� IS�WHERE�THE�
"IR-INK�WOULD� REALLY�
HAVE�COME� IN� HANDY�

*� ANIMATED�THE�
SEQUENCES�BACK�
TOGETHER�AND�THEY�
LOOKED�VERY�SMOOTH�� IT�
WAS�CERTAINLY�HARD�TO�
TELL� IF�ANY�FRAMES�WERE�
MISSING�OR�NOT�

*'3�WILL� BE�
INVALUABLE�TO�"MIGA�

ARTISTS�WHO�WISH�TO�TAKE�GRABS�FROM�
VIDEO�SEQUENCES� AND�ALTER�THEM�
ROTOSCOPE�THEM� OR�OTHERWISE�
PROCESS�THEM�FOR�FURTHER�USE� IN�
VIDEO�GRAPHICS� %51�.1&(�$%57�
OR�SPECIAL�EFFECTS�APPLICATIONS�

n� 5HE� *'3�SOFTWARE� IS�SUPPLIED�WITH�
THE�7-AB�:$�	_������
��$ONTACT�
"MIGA�$ENTRE�4COTLAND�	e������
�����
�FOR�MORE�DETAILS�
3EQUIRES��7-AB�:$�"MIGA%04���
	MINIMUM
� A�FREE�;ORRO�SLOT�AND�
LOTS�OF�FREE�MEMORY�OR�HARD�DRIVE�
SPACE�OR�BOTH�

�� ��� _�� ��

�� � � ��4� � :
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8 ITH�TWO�NEW�
RELEASES�FOLLOWING�
THE� RELAUNCH�OF�THE�
.INI(&/�GENLOCK�

	REVIEWED� IN��;75/�&6=>>3@�LAST�
ISSUE
� -OLA�&LECTRONICS�ARE� RAPIDLY�
RE�ESTABLISHING�THEMSELVES� IN�THE�
"MIGA�VIDEO�ARENA�

'IRST�UP� IS�THE�-�����.INI(&/�
1ROFESSIONAL�GENLOCK�� 6NLIKE�THE�
.INI(&/�THIS� IS� A� LARGISH� BLACK�BOX�
WHICH� CONNECTS�TO�ANY�"MIGAjS�3(#�
PORT�VIA�AN�EXTENSION�CABLE�� *T� IS� A�
COMPOSITE�VIDEO�ONLY�GENLOCK�WITH� ITS�
OWN�3(#�PASS�THROUGH� ENABLING�YOU

'63�!7<7��"�$@=43AA7=</:�7A�/�:=E�1=AB��0CB�5==2�
?C/:7BG�� �@7B7A6�;/23�53<:=19�E6716�E7::�57D3�B63�
%=1�3<�$:CA�A=;3�A3@7=CA�1=;>3B7B7=<�

TO�CONTINUE�USING�YOUR�3(#�MONITOR�
FOR�QUALITY�GRAPHICS�PRODUCTION�
INSTEAD�OF�HAVING�TO�MAKE�DO�WITH� A�
COMPOSITE�VIDEO�MONITOR�� *T�HAS�
SELECTION�BUTTONS�FOR�"MIGA�7IDEO�OR�
GENLOCKED�GRAPHICS� AND�A�FADER�FOR�
CROSS�FADING�BETWEEN�GRAPHICS�AND�
VIDEO��1OWER� IS�DRAWN�EXCLUSIVELY�
FROM�THE�"MIGA�� �SOMETHING�WHICH�
MIGHT�POSSIBLY�BE�A�CAUSE�OF�CONCERN�
FOR�USERS�OF�UNDERPOWERED�"���S�

5HE�.INI(&/�1ROFESSIONAL� IS�
EASY�ENOUGH� TO�CONNECT�AND�USES�
PROFESSIONAI�QUALITY�#/$�CONNECTORS�
FOR� ITS�VIDEO� INPUT�AND�OUTPUT�TO�
ENSURE�GOOD� DURABLE�CONNECTIONS�
5HERE�ARE�NO�%*1�SWITCHES�TO�SET�UP

BECAUSE�THE�ONLY�KEYING�MODE�THE�
GENLOCK�USES� IS�$OLOUR���	THAT�IS� THE�
FIRST�COLOUR�IN�THE�"MIGA�S�PALETTE
��
0NE�REMARKABLE�FEATURE� IS�THAT�IT�CAN�
EVEN�OUTPUT�PERFECTLY�STABLE�VIDEO�
SIGNALS�WITHOUT�AN�EXTERNAL�VIDEO�
INPUT�BEING�NEEDED�TO� LOCK� IT�UP�WITH�
THE�"MIGA� SO�GOOD�QUALITY�GRAPHICS�
CAN�BE�RECORDED�DIRECTLY�FROM�THE�
-�����WITHOUT�BOTHERING�TO�CONNECT�
IT�TO�A�VIDEO� INPUT�� �A�FEATURE�WHICH�
IS�VERY�UNUSUAL� FOR�A�GENLOCK� IN�THIS�
PRICE� RANGE�

"S�FOR�THE�THE� REST�OF�ITS�
GENLOCKING�FUNCTIONS�THE�-�����

WORKS�WELL�
PROVIDING�CRISPLY��
KEYED�OUTPUT�WITH�
LITTLE� IN�THE�WAY�OF�
COLOUR�DISTORTION�OR�
NOISE�� *� SHOULD� NOTE�
HOWEVER�THAT�THE�
FIRST�-����� *�WAS�
SUPPLIED�WITH�DID�
HAVE�A�TENDENCY�TO�
EXHIBIT�A�DARK�
OUTLINE�ON�THE� LEFT�OF�
ALL� KEYED�GRAPHICS� A�
PROBLEM�WHICH� -OLA�
QUITE� RIGHTLY�TOOK�
SERIOUSLY�ENOUGH�TO�
INVESTIGATE�AND�THEN�
CONFIRM�THAT� *� HAD�A�
FAULTY�UNIT�� *TS

REPLACEMENT�WORKED�PERFECTLY�

)4�3�!�-/$5,!4/2�
*TjS� BEEN�A� LONGTIME� SINCE�ANYONE�
PRODUCED�A�MODULATOR�FOR�THE�"MIGA�
AND�YOU�MIGHT�WELL� BE�WONDERING

3(/00).'� ,)34
,)�����-EJE'%.� 0NKBAOOEKJ=H�
� X������
&NKI�,KH=�%HA?PNKJE?O
&NAALKOP�-=NGAP�(=N>KNKQCB�
,AE?AOPANODENA� ,%)����"2�
T� �������������

*! 2'/. � "534).'
$OMPOSITE�7IDEO�� �"�COMMON�
VIDEO�ONLY�SIGNAL� USED� BY�MANY�
VIDEO�RECORDERS�GENLOCKS�AND�
MONITORS�� $ONTAINS�ALL�THE�
COMPONENTS� REQUIRED�TO�MAKE�A�
VIDEO�PICTURE� IN�A�SINGLE�SIGNAL�

(ENLOCK�� �)ARDWARE�FOR�ENABLING�
GRAPHICS�TO�BE� KEYED�OVER�VIDEO� FOR�
TITLING�AND�OTHER�EFFECTS�

.ODULATOR�� �"�UNIT�THAT�CONVERTS�
THE�"MIGA�S�3(#�OUTPUT�INTO�A�
FORMAT�USABLE�BY�57�SETS�OR�7$3S�

3(#�� �3ED� (REEN� #LUE��THE�
"MIGAjS� INTERNAL�VIDEO�FORMAT��$AN�
BE�USED� BY�COMPATIBLE�MONITORS�
BUT�HAS�TO�BE�CONVERTED�TO�
COMPOSITE�4�7)4�OR�OTHER�VIDEO�
FORMATS�FOR�RECORDING�OR�GENLOCKING�

WHY�BUT� IT�WOULD� SEEM�THAT�-OLA�
HAVE�SNIFFED�OUT�A�POTENTIAL� MARKET�
LEFT�BY�THE�DISAPPEARANCE�OF�
$OMMODOREjS�OWN� ALMOST�
UNOBTAINABLE�"����MODULATOR�AND�
COME�UP�WITH�THEIR�OWN�SOLUTION�� �
THE�-����

*F�MODULATOR�IS�AN�UNFAMILIAR�TERM�
TO�YOU�THEN�HERE� IS�WHAT�IT�DOES�	IN�A�
NON�TECHNICAL� NUTSHELL
�� IT�CONVERTS�
THE�3(#�AND�AUDIO�OUTPUT�OF�THE�
"MIGA� INTO�A�SIGNAL�WHICH�CAN�BE�
DISPLAYED�ON�ANY�DOMESTIC�57�SET�
SIMPLY�BY�PLUGGING�THE�MODULATORjS�
57�OUTPUT� INTO�THE�AERIAL�SOCKET�AND�
TUNING�THE�57�IN��8HY �4O�THAT�YOU�
CAN�SAVE�MONEY�BY�NOT�BUYING�A� REAL�
3(#�MONITOR� OF�COURSE��5HE�-����
ALSO�HAS�A�COMPOSITE�VIDEO�OUTPUT�
	WHICH� IS�JUST�THE�VIDEO�SIGNAL� ON� ITS�
OWN
�SO�THAT�YOU�CAN�EITHER�RECORD�
THE�"MIGA�S�OUTPUT�TO�TAPE�OR�DISPLAY�
IT�ON�A�COMPOSITE�VIDEO�MONITOR�
/OTE�THAT�THE�COMPOSITE�OUTPUT�FROM�
THE�-����CANNOT�BE�EXPECTED�TO�
MATCH�THE�QUALITY�OF�A� iiPROPERjj�
GENLOCK�OR�VIDEO�ENCODER� HOWEVER�

*F�YOU�HAVE�AN�"����OR�"����� OF�
COURSE�YOU�DON�T�NEED�A�MODULATOR�� �
YOUR�MACHINES�ALREADY�HAVE�
MODULATED�OUTPUT�BUILT� IN��5HE�-����
IS�MAINLY�AIMED� AT�"����USERS�WHO�
WANT�TO�USE�A�57�SET�WITH�THEIR�"MIGA�
FOR�PLAYING�GAMES� THOUGH� IT�WILL� ALSO�
WORK�PERFECTLY�WITH�"�����"�����
AND�"�����"MIGAS� SHOULD�YOU� HAVE�
A�NEED�

5HE�QUALITY� IS�AS�GOOD�AS�CAN�BE

#(%#+/54 �
,) �///�.*/*(&/
130�(&/-0$,

2UALITY
n n n n n n n n 0 0
7ERY�GOOD�OUTPUT� BOTH�GENLOCKED�AND�
FREE�RUNNING��$OLOURS�GENERALLY�GOOD�AND�
GRAPHICS�KEYED�CRISPLY�WITH� LITTLE�	IF�ANY
�
NOISE�TO�DEGRADE�THE� IMAGE�QUALITY�

%OCUMENTATION
n n n n n n n n 0 0
*�SAW�ONLY�A�PRE�PRESS�VERSION� BUT�IT�
LOOKED�THOROUGH�AND�EASY�ENOUGH�TO�
UNDERSTAND�

7ALUE�FOR�.ONEY
n n n n n n n n 0 0
(OOD�VALUE�COMPARED�TO�MOST�OTHERS�

0VERALL� RA TING �
n n n n n n n n 0 0
5HIS�?8J�TO�BE�A�GOOD�BUY��$LEAN�
OUTPUT� SMOOTH�FADING�AND�3(#� PASSd
THROUGH�� �A�WELL�PRODUCED� AFFORDABLE�
GENLOCK� IDEAL�FOR�HOME�VIDEO�AND�MORE�

*7::�7B�@3>:/13��=;;=2=@3JA�3:CA7D3�
���
�� =:/JA� ��
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3</0:3A�G=C�B=�CA3�G=C@���

��=@�
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/A�@31=@2�7BA�=CB>CB�B=�B/>3��
EXPECTED� 	THAT�IS� NOWHERE� NEAR�AS�
GOOD�AS�3(#�OUTPUT
� AND� *� HAD�
ABSOLUTELY�NO�PROBLEMS�GETTING�THE�
UNIT�UP�AND� RUNNING��"FTER�ALL� ONCE�
IT�S� PLUGGED� IN� AND�CONNECTED�THEREjS�
NOT�MUCH�ELSE�TO�DO�� *T�SOUNDS�GOOD�
TOO� PUMPING�OUT�"MIGA�SOUND� RATHER�
NICELY��5HE�COMPOSITE�OUTPUT�IS� PRETTY�
GOOD�AS�WELL� ESPECIALLY�FOR� LESS�THAN�
_���THOUGH� IT jS� NOT�UP�TO�ANYTHING�
MUCH�BEYOND�DOMESTIC�USE�

5HE�ONLY�TROUBLE�THE� -����MIGHT�
CAUSE� IS�THAT� IT�STICKS�OUT�ABOUT�SIX�
INCHES�HORIZONTALLY�BEHIND�THE�"MIGA�
SO�YOUjLL� NEED�THE�SPACE�TO�
ACCOMMODATE� ITS� LONG� BLACK�PLASTIC�
FORM��"LTERNATIVELY�YOU� COULD� ALWAYS�
BUY�ONE�OF�-OLA�S�OPTIONAL�EXTRA�3(#�
EXTENSION� LEADS�� $%
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2UALITY
n n n n n n n n 0 0
(OOD�QUALITY�3'�OR�COMPOSITE�OUTPUTS��

%OCUMENTATION
n n n n n n n n 0 0
4HORT�AND�SWEET��"ND�USEFUL�

7ALUE�FOR�MONEY
n n n n n n n n 0 0
_������SEEMS�TO�BE�THE�STANDARD�PRICE�
FOR�MODULATORS� SO�WHY�SHOULD�THIS�ONE�
BE�ANY�DIFFERENT 

0VERALL� RA TING �
n n n n n n n n 0 0
"S�THE�ONLY�MODULATOR�EASILY�OBTAINABLE�
THE�-����HAS�TO�BE�GOOD�VALUE�FOR�
MONEY� IF�YOU�EITHER�CANjT �AFFORD�AN�3(#�
MONITOR�OR�WANT�CHEAP�COMPOSITE�VIDEO�
OUTPUT�FOR�BUDGET�VIDEO� RECORDING�

0 " � ".*("�4)011&3�n �*446&����n �%&$&.#&3� ����



. 6 4 * $

#QD@SHUD�RDPTDMBHMF
�H;�OEK�KI?D=�OEKH�I;GK;D9;H�JE�?JI�<KBB�
FEJ;DJ?7B��/?C�/K9A;H�I>EMI�>EM�OEK�97D�:E�
7�BEJ�CEH;�M?J>�?J�I?CFBO�8O�KI?D=�CEH;�E<�?J

* NE�OF�THE�GREAT�THINGS�
ABOUT�.*%*� IS�THAT� IT�
DOESNjT �REQUIRE�A� LOT�OF�
EQUIPMENT�TO�YIELD�
GOOD�RESULTS��"RMED�ONLY�WITH�AN�

"MIGA�A�SEQUENCING�PROGRAM�AND�A�
MULTI�TIMBRAL�KEYBOARD�YOU�CAN�PUT�
VERY�COMPLEX�PIECES�OF�MUSIC�
TOGETHER�IN�YOUR�BEDROOM��#UT�
SEQUENCERS�ARE�CAPABLE�OF�A� LOT�
MORE�THAN�JUST� RECORDING�MUSIC�AND�
IF�YOU�USE�A� LITTLE � IMAGINATION�YOU�
CAN�GET�A�WHOLE� LOT�MORE�INTERESTING�
IDEAS�OUT�OF�THEM��5HIS�MONTH�WEjLL�
LOOK�AT�SOME�OF�THE�EXTRA� BENEFITS�
YOU�CAN�GET�FROM�USING�THE�FEATURES�
OF�YOUR�SEQUENCER�

0NE�OF�THE�GREATEST�ASSETS�OF�A�
SEQUENCER� IS� ITS� ABILITY�TO�EDIT� OR�
ALTER� THE�EVENTS�THAT�ARE� RECORDED�
INTO� IT�� &VERY�SEQUENCER�HAS�THIS�
FEATURE� AND� IT�SHOULD�CERTAINLY�BE�
TAKEN�ADVANTAGE�OF�AS�MUCH�AS�
POSSIBLE�� 'ORGET�ENDLESSLY�REd
RECORDING�TAKES�BECAUSE�THEY�RE�NOT�
UP�TO�SCRATCH�� �THAT�PROBLEM�SHOULD�
ONLY�APPLY�TO�TAPE�MACHINES��8ITH�A�
SEQUENCER� IT�CAN�BE�FAR�QUICKER�TO�
USE�THE�EDITOR�TO�TIDY�UP�THE�FEW�
MISTAKES�YOU�HAVE�MADE�THAN�TO�
WEAR�YOUR�FINGERS�OUT�PLAYING�THE�
SAME�PART�OVER�AND�OVER�AGAIN��
$ERTAINLY�A�FEW�WRONG�NOTES�CAN�BE�
EASILY�SALVAGED� EVEN� IF�THEY�ARE�
SITTING� IN�THE�MIDDLE�OF�COMPLEX�
CHORD�CHANGES�

*F�YOU� FIND�YOURSELF�PLAYING�THE�
ODD�WRONG�NOTE�WHILE�YOUjRE

RECORDING� DONjT �STOP�AND�TRY�AGAIN�� �
CARRY�ON� AND�WHEN�YOUjRE�FINISHED�
TAKE�A� LOOK� IN�THE�EDITOR�TO�SEE� HOW�
MUCH�DAMAGE�HAS�ACTUALLY�BEEN�
DONE�� *T�MAY�HAVE�SOUNDED�AWFUL� AT�
THE�TIME� BUT� IT�CAN�OFTEN�TURN�OUT�TO�
BE�A� SIMPLE�MATTER�OF�DELETING�A�
COUPLE�OF�NOTES� OR�MOVING�THE�PITCH�
OF�ONE�UP�OR�DOWN�A�SEMI�TONE��5RY�
RECORDING�A� LONGER�TRACK�AND�
RECORDING�A�FEW�VERSIONS�OF�THE�PART�
IN� SUCCESSION�� 'OR�EXAMPLE� IF�THE�
PART�YOU�WANT�TO� RECORD� IS� A�TWO�BAR�
PIANO� RIFF� SET�THE�SEQUENCER�TO�
RECORD�EIGHT�BARS� AND�PLAY�THE�PART�
OVER�FOUR�TIMES� IGNORING�ANY�
MISTAKES�THAT�OCCUR��8HEN�YOUjVE�
FINISHED� LISTEN� BACK�TO�THE�WHOLE�
THING� SEE�WHICH� IS�THE�MOST�
SUCCESSFUL� AND�EDIT� IT� IF�NECESSARY��
:OU�MAY�FIND�THAT�THE�FIRST�HALF�OF�ONE�
TWO�BAR�SEQUENCE� IS� PERFECT� AND�THE�
SECOND� HALF�OF�ANOTHER�HAS�NO�
MISTAKES�EITHER� IN�WHICH�CASE�
SIMPLY�CUT�AND� PASTE�THEM�BOTH�
TOGETHER�AND�GET� RID�OF�THE� REST�

5",&�5)&�13&4463&�0''
*T�MAY�SOUND�UNMUSICAL�TO� IGNORE�
MISTAKES�AND�TAMPER�WITH�YOUR�
NATURAL� PLAYING� BUT�YOU�SHOULD�FIND�
THAT�TAKING�THE� PRESSURE�OFF�HAVING�TO�
GET� IT�RIGHT�EVERY�TIME�ACTUALLY�RELAXES�
YOU� INTO�PERFORMING�BETTER�ANYWAY��
"LSO� CONTINUALLY�STOPPING�AND�
STARTING�TO�GET�THE�SAME�PART�RIGHT� IS�
OFTEN�MORE�DAMAGING�TO�THE�FEEL� OF�A�
PIECE� AND�YOU�MAY�FIND�YOURSELF

GETTING�BORED� AND�
POWERING�DOWN�FOR�
THE�EVENING�AS�A�
RESULT�� *NITIAL� IDEAS�
SHOULD� BE�GOT�DOWN�
AS�QUICKLY�AS�
POSSIBLE� SO�THAT�YOU�
DONjT�LOSE�TRACK�OF�
WHERE�YOU�WERE�GOING�WITH� IT� IN�THE�
FIRST�PLACE��0NCE�YOUjVE� RECORDED�
MORE�PARTS�TO�COMPLEMENT�IT�YOU�
CAN�ALWAYS�GO�BACK�AND� RE�RECORD�THE�
ORIGINAL�WITH�A�MORE�NATURAL� FEEL�

0F�COURSE�MOST�SEQUENCERS�
PROVIDE�MANY�WAYS�OF�MAKING�THE�
RECORDING�PROCESS�EASIER� IN�THE�FIRST�
PLACE�� %ONjT�BE�AFRAID�TO�SLOW�DOWN�
THE�TEMPO�TO� RECORD�TRACKS� IF�THEYjRE�
ESPECIALLY�TRICKY�� �YOU�CAN�SPEED�
THEM�UP� IN�THE�SEQUENCER�
AFTERWARDS��5HIS�TECHNIQUE�CAN�ALSO�
WORK�SPLENDIDLY�FOR�CREATING� IDEAS�YOU�
SIMPLY�WOULDNjT �HAVE�COME�UP�WITH� AT�
THE�STANDARD�TEMPO�� *F�YOU�WANT�TO�
EXPERIMENT�WITH�MELODIES�OR�HARMONY�
PARTS�TRY�SLOWING�THE� PIECE�DOWN�TO�
HALF�OR�EVEN�A�QUARTER�OF�ITS�ORIGINAL�
TEMPO� AND�DOODLE�ABOUT�� :OU�
SHOULD� FIND� IT�A� LOT�EASIER�TO�FIT�TWO�OR�
FOUR�NOTES� INTO�EVERY�BEAT� AND�WHILE�
IT�MAY�SOUND�A� BIT� LAME�AT�THE�SLOWER�
TEMPO�MOVE� IT�BACK�TO� ITS�ORIGINAL�
SPEED�AND� IT�TAKES�ON�A�NEW� LIFE��
%ONjT�FORGET�THAT�IT�DOESNjT �ALL� HAVE�
TO�BE�GOOD��:OUR�SEQUENCERjS�CUT�
AND� PASTE�FUNCTIONS�ARE�EXTREMELY�
USEFUL� IN�THESE�SITUATIONS� AND� IF�YOU�
FIND�THE�ODD�CLUSTER�OF�NOTES�THAT

��5==2�5@/>671�327B=@�3</0:3A�G=C�B=�:==9�;=@3�1:=A3:G�
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REALLY�WORK� SAVE�THEM�AND�DISCARD�
THE� REST��5HE�BEST�MUSIC� IS�NORMALLY�
BUILT�UP�FROM�THE�SIMPLEST� IDEAS� AND�
YOU� COULD�FIND�WHOLE� NEW�RIFFS�OR�
MELODIC� PHRASES�THAT�WILL� SPARK�YOU�
OFF�INTO� NEW�AREAS�

26"/5*4"5*0/
.ANY�OF�THE�PROBLEMS�YOU�HAVE�WITH�
YOUR�MUSIC�ARE�ASSOCIATED�WITH� ITS�
TIMING�� &ITHER�THE�NOTES�GO�OUT�OF�
TIME�COMPLETELY� OR�THE�FEEL� IS� NOT�
QUITE�WHAT�YOU�WERE� LOOKING�FOR��5HE�
QUANTISATION�FEATURE� IS�VERY�USEFUL� FOR�
THESE�SITUATIONS��:OU�MAY�SAY�THAT�
YOUjRE� LOOKING�FOR�A�NATURAL�GROOVE�
AND� THAT�YOU�DON�T�WANT�TO�COMMIT�IT�
TO�STRICT�TIMING�VALUES�� #UT� IF�YOU�
CANjT�GET�THE�FEEL� RIGHT�BY�PLAYING� IT�
YOU� CAN�ALWAYS�USE�THE�EDITOR�TO�
INJECT�THE�GROOVE� AND� IT�S�FAR�EASIER�
TO�TAMPER�WITH� THE�TIMING�OF�A�TRACK� IF�
IT jS�BEEN�QUANTISED� IN�THE�FIRST�PLACE��
.USIC�RECORDED� AT�HIGHER�RESOLUTIONS�
HAS�VERY�SUBTLE�TIMING�RELATIONSHIPS�
AND�ALTERING�ONE�NOTE�CAN� THROW�THE�
WHOLE�THING�INTO�CONFUSION�� *TjS�BETTER�
TO�GET� IT�EXACTLY�RIGHT� THEN�MOVE�
INDIVIDUAL� NOTES�OR�CLUSTERS�AROUND��
5HE�EFFECTS�OF�WHAT�YOU�RE�DOING�ARE

$%,!93�!.$�%#(/%3
:OU�CAN�EASILY�RE�CREATE�THE�EFFECT�OF�AN�ECHO�OR�
DELAY�BOX�IN�A�SEQUENCER� BY�EDITING�THE�VELOCITY�
VALUES�� 'OR�EXAMPLE� PLAY�A�SNARE�DRUM�ON�EVERY�
BEAT�OF�ONE�BAR�� �THAT� IS�FOUR�EQUAL� HITS�� /OW�GO�
TO�THE�EDITOR�AND�GIVE�THE�FIRST�BEAT�A�VELOCITY�OF�
���� THE�SECOND���� THE�THIRD����AND�THE� LAST�����
5HE�EFFECT� IS�OF�A� LOUD�SNARE�HIT�WITH�GRADUALLY�
DIMINISHING�ECHO�FOLLOWING� IT��5HIS�CAN�BE�VERY�
EFFECTIVELY�INTEGRATED� INTO�YOUR�DRUM�ARRANGEMENT�
BY�SIMPLY�COPYING�THE�BAR�YOUjVE�CREATED� AND�
PASTING� IT�OVER�THE�OTHER�DRUM�PARTS�

'OR�MORE�EXOTIC�EFFECTS�MAKE�THE�DISTANCE�
BETWEEN�THE�HITS�SHORTER��"�GOOD�WAY�TO�CREATE�A�
DUB�STYLE�ECHO� IS�TO�PLAY�THE� PART� IN�QUARTER�NOTE�
TRIPLETS� AND�DO�THE�SAME�TRICK�OF�REDUCING�THE�
VELOCITIES�FOR�NOTES���AND����5HIS�WORKS�VERY�WELL�
AGAINST�A�SIXTEENTH�NOTE�BACKING�

:OU�CAN�CREATE�DELAY�EFFECTS� IN� A�SIMILAR�WAY�

�3@3JA�/<�3F/;>:3�=4�/�2C0�ABG:3�316=�� 1@3/B32�
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5HIS�TECHNIQUE�WORKS� IDEALLY�WITH�A� LEAD�SYNTH�OR�
GUITAR�PART�� *NCREASE�ALL� THE�VELOCITIES�OF�THE�
ORIGINAL� PART�TO�THEIR�HIGHEST�VALUE� �����5HEN�
MAKE�A�COPY�OF�THE�TRACK�� 1ASTE�THE�COPY�A�
SIXTEENTH� OR�EIGHTH� NOTE�AHEAD�OF�THE�ORIGINAL� AND

�3@3JA�B63�A/;3�3F/;>:3�7<�B63�3D3<B�:7AB�327B=@��
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DECREASE�THE�COPYjS�VELOCITIES�TO�����5HE� RESULT� IS�
THE�ORIGINAL� PART�PLAYING�AT�FULL�VOLUME�WITH�AN�
EXACT�COPY�OF�IT�PLAYING�A�SIXTEENTH� NOTE� LATER�AT�
HALF�VOLUME� AND�THIS�GIVES�A�VERY�6��TYPE�FEEL� TO�
THE� LEAD� LINE�
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FAR�MORE�CLEAR�

0NE�OF�THE�BEST�WAYS�TO�MAKE�
QUANTISED�MUSIC�MORE�NATURAL� IS�TO�
SHIFT�THE�TIMING�OF�DIFFERENT�TRACKS�
AGAINST�EACH�OTHER��5HE�SHIFTS�SHOULD�
BE�VERY�SMALL� USING�THE�HIGHEST�
RESOLUTION�YOU�CAN�GET�AWAY�WITH�� 'OR�
EXAMPLE� IF�YOUjRE�USING�A�SEQUENCER�
THAT�HAS�A�RESOLUTION�OF�����PULSES�
PER�QUARTER�NOTE�	SUCH�AS� %R�5�S�
,$4
�TRY�MOVING�THE�ENTIRE�HI�HAT�
PART�FORWARD� A�COUPLE�OF�PULSES��5HIS�
IS�NOT�ENOUGH�TO�MAKE� IT�SOUND�OUT�
OF�TIME� BUT�JUST�GIVES�A�SLIGHTLY�
DIFFERENT�FEEL� TO�THE� RHYTHMIC�
RELATIONSHIP�BETWEEN�THE�PARTS�� *TjS�
BEST�TO� RECORD�THE�DRUM�PARTS�FIRST�
AND� IF�YOU� HAVE�ANY�MUSICAL� PARTS�
ALREADY�RECORDED�MUTE�THEM�WHILE�
YOU�EXPERIMENT�WITH� DIFFERENT�TIME�
SHIFTS�� )I�HATS�AND�SNARE�AHEAD�OF�
THE�BEAT�SOUND� SLIGHTLY� RUSHED�AND�
kUPl �GIVING�AN�URGENT�FEEL�TO�THE�
RHYTHM�VERY�USEFUL�FOR�CHORUSES�OR�
MAIN� SECTIONS��0N�THE�OTHER�HAND�
DROPPING�THEM�BACK� IN�TIME�MAKES�
THE�TRACK�SOUND�MORE� LAID�BACK�AND

RELAXED�WHICH�COULD�
WORK�WELL� FOR�THE�
VERSES��5HE�BASS�
INSTRUMENT�CAN�BE�
MANIPULATED� IN�THIS�
WAY�TOO�FOR�EVEN�
MORE� RHYTHMIC�
INTERACTION��.OST�
SEQUENCERS�DONjT�
ENABLE�YOU�TO�PUSH�
EVENTS�BACK�BEFORE�
THE�FIRST�BEAT�OF�BAR�
ONE� SO� IF�YOU�WANT�
A�PART�TO�DRAG�
BEHIND�BY�A�COUPLE�

OF�CLOCK�BEATS�YOU�HAVE�TO�MOVE�ALL�
THE�OTHER�TRACKS�FORWARD� IN�TIME�
INSTEAD��5HIS� IS� NO�GREAT�HASSLE� AND�
ONCE� IT�S�DONE�YOU�CAN�JUST�TREAT�
THEM�AS�NORMAL�TRACKS�

5RY�EXPERIMENTING�BY�MOVING�
INDIVIDUAL� NOTES�WITHIN�A�TRACK�VERY�
SLIGHTLY�FORWARD�OR�BACKWARD� IN�TIME�
*F�YOU�WANT�A�BASSLINE�TO� HAVE�A�BIT�
MORE�SWING� LEAVE�THE�NOTES�WHICH�
PLAY�AT�THE�BEGINNING�OF�BARS�DEAD�ON�
THE�BEAT� AND�SHIFT�THE� NOTES� IN�
BETWEEN�AROUND�BY�A�PULSE�OR�TWO��
"GAIN� DONjT �MAKE�THE�CHANGES�TOO�
OBVIOUS� OR�THEYj LL�JUST�SOUND� LIKE�
MISTAKES� BUT�KEEP�THEM�JUST�SUBTLE�
ENOUGH�TO�CREATE�A�GROOVE�� *F�YOUR�
SEQUENCER�CAN� RECORD�TEMPO�
CHANGES� TRY�INCREASING�THE�TEMPO�
VERY�SLIGHTLY�IN�THE�CHORUSES� BY�
ABOUT�A�FIFTH�OF�A�BEAT�PER�MINUTE� IF�
POSSIBLE� AGAIN�TO�GIVE� IT�A�BIT�MORE�
LIFE�AND�DISTINGUISH� IT�FROM�THE�FEEL� OF�
THE�VERSE�

"�GOOD�WAY�OF�BREAKING�THE�
MONOTONY�OF�SECTIONS� IS�TO�RECORD�
THEM�TWICE�OVER�� 'OR�EXAMPLE� IF�YOU

0)4#(�"%.$).'
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1ITCH�BEND�PROVIDES�AN�EXCELLENT�
WAY�TO� IMPROVE�THE�NUANCES�OF�YOUR�
MUSIC� AND�BEING�ABLE�TO�EDIT�THEM�
MEANS�THAT�YOU�CAN�FINE�TUNE�THEM�
TO�SUIT��0BVIOUSLY�GUITAR�LINES�CAN�
BENEFIT�FROM�A�BIT�OF�STRING�BEND�
EMULATION� BUT�THERE�ARE�OTHER�
MORE�SUBTLE�WAYS�THAT� INSTRUMENTS�
CAN�BENEFIT�FROM�PITCH�BEND�� #RASS�
AND�WOODWIND� INSTRUMENTS� SUCH�
AS�TRUMPETS�AND�SAXOPHONES� CAN�
BFE�MADE�TO�SOUND�A� LOT�MORE�
REALISTIC� IF�YOU� RECORD�THEM�WITH�A

VERY�SMALL� AMOUNT�OF�
PITCH�BEND�AT�EITHER�THE�
BEGINNING�OR�THE�END�OF�
THE�NOTE��"T�THE�
BEGINNING�OF�THE�NOTE�
HOLD�THE�PITCH�BEND�
WHEEL� SLIGHTLY�BELOW�THE�
CENTRE�AND�BEND� IT�UP�
TO� ITS� NATURAL� PITCH�
QUICKLY�AFTER�HITTING�THE�

NOTE��5HE�END�OF�THE�NOTES�SHOULD�
BE�BENT�DOWN�SLIGHTLY��5HIS�
EMULATES�THE�PLAYER�S� NATURAL�
EMBOUCHURE�WHICH�BRINGS�THE�NOTE�
TO� ITS�CORRECT�PITCH�AND�DIPS�OUT�OF�
IT�AT�THE�END�� &XPERIMENT�BY�EDITING�
THE� PITCH�BEND�� �IT�S�VERY�DIFFICULT�TO�
GET� IT�PERFECT�WHEN�PLAYING� IT�LIVE��
8HATEVER�YOU�DO�DONjT �QUANTISE�
THE�PITCH� BEND� INFORMATION�� �THIS�
MAKES�THE�BEND� SOUND� LESS�
SMOOTH��0NCE�YOUjVE�GOT�IT� RIGHT�
SAVE�THE� PITCH� BEND� INFORMATION�TO�
DISK�UNDER�ITS�OWN�FILE�CALLED� SAY�
#RASS@#END� SO�YOU�CAN� LOAD� IT� IN�
AND�APPLY�IT�TO�OTHER�NOTES� LATER�ON�

HAVE�A�VERY�REGULAR�FOUR�BAR�CHORD�
PATTERN� INSTEAD�OF�RECORDING�FOUR�
BARS� AND� LOOPING� IT� RECORD�TWO� LOTS�OF�
THE� PATTERN�MAKING�AN�EIGHT�BAR�
TRACK� AND� LOOP�THAT��5HEN�USE�THE�
EDITOR�TO�MAKE�MINOR�VARIATIONS� IN�
THE�SECOND�FOUR�BAR�SECTION��"GAIN�
THEY�DONjT�HAVE�TO�BE�MAJOR�CHANGES
� �PERHAPS�JUST�DELETING�A�NOTE�OR�TWO�
OR�ADDING�IN�A� LINKING�NOTE�� .OVING�
NOTES�FORWARD�OR�BACKWARDS�BY�ONE�
SIXTEENTH� NOTE�CAN�PRODUCE�VERY�
EFFECTIVE� SYNCOPATIONS�TO�
COMPLEMENT�THE� INITIAL� IDEA��5HE�
EFFECT�IS�SUBTLE� BUT�GIVES�MORE�OF�AN�
IMPRESSION�THAT�SOMEONE� IS� ACTUALLY�
PLAYING�THE� PART�� *TjS� ALSO�USEFUL� FOR�
PERCUSSIVE�DEVICES� SUCH�AS�DRUM�
FILLS�FOLLOWED�BY�A�CRASH�CYMBAL�
&VERY�FOUR�BARS�WOULD� PROBABLY�BE�TOO�
OFTEN� BUT�ON�EVERY�EIGHT�IT� REALLY�
PUNCTUATES�THE�TRACK�

*F�YOUjRE�WRITING�A�STANDARD�
VERSE�CHORUS�VERSE�CHORUS�
ARRANGEMENT�TRY�TO�VARY�THE� SECTIONS��
,EEP�THE�FIRST�VERSE�FAIRLY�SPARSE�
AND� PERHAPS�ADD�A�COWBELL� OR�
TAMBOURINE� IN�THE�
SECOND�VERSE�
1ERCUSSION� IS�A�GREAT�
WAY�TO� LIFT�A�TRACK�
AND�SUBTLY�GIVES�THE�
IMPRESSION�THAT�THE�
SONG�IS� PROGRESSING�
EVEN�THOUGH� IT�DOES�
CONSIST�OF�REPEATING�
SECTIONS�� %O�YOU�
REALLY�NEED�BOTH�THE�
PIANO�AND�THE�GUITAR�
PART� IN�THE�FIRST�
CHORUS �1ERHAPS�
STRING�HARMONIES�OR�
BRASS�STABS�CAN�PICK�
UP�THE�SONG�AT�THE�END��5HESE�ARE�
THINGS�YOU�CAN�EXPERIMENT�WITH� EASILY�
IN� A�SEQUENCER� BY�SIMPLY�MUTING�OUT�
PARTS�DURING�CERTAIN� SECTIONS�AND�
BRINGING�THEM�BACK� IN� LATER�

*F�THE� IDEAS�SOUND�GOOD� EDIT�THE�
TRACKS�AND�MAKE�THE�CHANGES�
PERMANENT��5OO�MANY�OPTIONS�CAN�BE�
CONFUSING� AND�YOUjLL� FIND�THAT�WHEN� IT�
COMES�TO� RECORDING�TO�TAPE�YOUjRE�
NOT�SURE�WHAT�YOUjRE�SUPPOSED�TO�BE�
MUTING�AND�WHEN��5HE�FLEXIBILITY�OF�A�
SEQUENCER�IS�A�GREAT�THING� BUT� IF�YOU�
DONjT�MAKE�DECISIONS�YOUjLL� FIND�YOUR�
MUSIC�ENDS�UP�GOING�NOWHERE�� *F�
YOUjRE� REALLY�NOT�SURE�WHICH�WAY�TO�
GO� SAVE�THE�DIFFERENT�ARRANGEMENTS�
TO�SEPARATE�FILES��5HIS�WAY�YOU�CAN�
EASILY�HEAR�WHICH�WORKS�BEST� BY�
COMPARING�THE�DIFFERENT�VERSIONS�

*F�YOU�FIND� IDEAS�DRYING�UP�WHILE�
YOUjRE�WRITING�A�SONG� TRY�
MANIPULATING�THE�MUSIC�YOU�ALREADY�
HAVE�TO�CREATE� NEW�SECTIONS�� 4OME�
SEQUENCERS�HAVE�A� REVERSE�FUNCTION�
WHICH�TAKES�A�TRACK�AND� PLACES�ALL�
THE�EVENTS� IN�THE� REVERSE�ORDER��5RY�
THIS�WITH�BASS� LINES� OR�EVEN�DRUM�
PARTS�� &VEN� IF�IT�DOESNjT �SOUND� RIGHT�
IT�MAY�WELL�GIVE�YOU�SOME�NEW�IDEAS�
TO�WORK�ON�

5HE�VELOCITIES�OF�NOTES�ARE�VERY

IMPORTANT� IN�GOVERNING�THE�FEEL� OF�A�
TRACK�� *F�YOU�TRY�RECORDING�A�DRUM� PART�
AND� LEAVING�THE�VELOCITIES�AS�YOU�
RECORDED�THEM�YOUjLL� FIND�THAT�THE�
RESULT�IS� A�BIT�WISHY�WASHY�AND�NOT�
VERY�SOLID�� *TjS�CERTAINLY�NOT�NATURAL�
SINCE�HITTING�DRUM�HEADS�WITH�STICKS�
IS�FAR�MORE� LIKELY�TO� PRODUCE�STEADY�
RHYTHMS�THAN� TAPPING�A� KEY�ON� A�
KEYBOARD�� *F�YOU�WANT�STRICT� DANCEY�
DRUM�PARTS� YOU� SHOULD�GENERALLY�
MAKE�SURE�THAT�THE� KICK�DRUM�NOTES�
ARE�ALL� PLAYING�WITH�EQUAL�VELOCITIES�
IDEALLY�VELOCITY�VALUE� ���� TO� REALLY�
POUND�OUT�THE�BEAT�� 4NARE�BACK�
BEATS� ON���AND��� SHOULD�ALSO� HAVE�
EQUAL� PROMINENCE�WHEREAS�ANY�
SNARE�HITS� PLAYED�BETWEEN�THE�BEATS�
CAN�AFFORD�TO�BE�A� LITTLE� LESS�STRICT�IN�
VELOCITY�TERMS�

)I�HATS�OFTEN� BENEFIT�FROM�CAREFUL�
EDITING�OF�THE�VELOCITIES��"T�FIRST�
RECORD�THEM�ALL� AT�A�VELOCITY�OF���� IF�
POSSIBLE� OR�EDIT�THEM�ALL�TO�THAT�
VALUE��5HEN�TRY�MAKING�CERTAIN�NOTES�
OF�THE�HI�HAT�PART�JUMP�OUT� BY�
INCREASING�VELOCITIES�ON�CERTAIN�NOTES

#<13�B63�D3:=17B73A�/@3�/::�3?C/:��G=C�1/<�3F>3@7;3<B�
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ONLY�TO� ����� *N�A�GROUP�OF�EIGHT�HI�HAT�
NOTES�OF�EQUAL� LENGTH� TRY�ACCENTING�
THE�FIRST�AND� THIRD� NOTES�AND� LEAVING�
THE�OTHERS�AT�����:OU�CAN�CREATE�
SOME�VERY� INTERESTING�RHYTHMIC�
PUNCTUATION�THIS�WAY� AND� IT jS�EASY�TO�
COME�UP�WITH� THINGS�YOU�WOULD�NEVER�
HAVE�THOUGHT�OF�ACTUALLY�PLAYING�

"S�YOU�CAN�SEE�WITH� A�GOOD�
SEQUENCER�THERE�ARE� A�WEALTH�OF�
OPTIONS�WHICH�ENABLE�YOU�TO�CREATE�
MORE� INTERESTING�AND�VARIED�EFFECTS��
%ONjT�FEEL�THAT�YOU�RE� NOT�BEING�
MUSICAL� IF�YOUjRE�USING�CERTAIN� PARTS�
OF�THE�PROGRAM�TO�EDIT�AND�MODIFY�
WHAT�YOU�RE�DOING�� �WHAT�CAN�BE�
MORE�MUSICAL�THAN�MANIPULATING�AND�
COMPOSING�ENTIRE�MUSICAL�
ARRANGEMENTS �"�SEQUENCER�IS� NOT�
THE�PLACE�TO�GET�PRECIOUS�ABOUT�
MUSIC�YOU�VE�PLAYED�BUT�RATHER�
SOMEWHERE�WHERE�YOU�CAN� REALLY�GET�
TO�THE�GUTS�OF�THE�MATTER�AND�
DETERMINE�EXACTLY�WHAT�S� RIGHT�FOR�THE�
PIECE��"LSO� CHECK�OUT�THE�
SEQUENCERjS�MANUAL� FOR�ANY�FEATURES�
PARTICULAR�TO�THE�PROGRAM�WHICH�MIGHT�
COME� IN�HANDY��"�FEATURE�QUITE�OFTEN�
DOESNjT �SOUND� BENEFICIAL� UNTIL�YOU�
ACTUALLY�USE� IT� IN�CONTEXT� AND� ITjS�
ALWAYS�WORTH� EXPERIMENTING�WITH� NEW�
IDEAS�TO�SEE�HOW�THEY�COME�OUT��$%
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4ET�0NE� ��1APERS
7ARIOUS�PAPER�TYPES� INCLUDING�PARCHMENTS� MARBLED�
EMBOSSED�

4ET�5WO� ��'ABRICS
7ARIED�FABRIC�BACKGROUNDS� INCLUDING�SILKS�COTTONS�
LEATHER�ETC�

4ET�5HREE� ��5EXTURES
7ARIOUS�TEXTURES� INCLUDING�WOODS� STONEWORK� ETC�

4ET�'OU R��5RAVEL
*NCLUDING�FAMOUS� LANDMARKS�FROM�AROUND� THE�WORLD�
PERFECT�FOR�USE�AS�CHROMAKEYED�BACKGROUNDS�OR�FOR�
HOLIDAY�VIDEO�TITLE�BACKGROUNDS�

4ET�'IVE� ��8EDDINGS�AND�'IRST�$OMMUNIONS�
F T � *NCLUDING�PARCHMENT�SCROLLS� FLOWERS� ROMANTIC�

BACKGROUNDS�ETC�
4ET�4IX� �� *NTRODUCTION�1ACK

"�COMPILATION�FROM� THE�PREVIOUS�SETS� IDEAL� FOR�NEW�USERS�

&ACH����DISK�SET� IS�AVAILABLE�AT�A�COST�OF�ONLY�_������ INC��
1���1��OR�BUY�THE�WHOLE�RANGE�FO R�ONLY�_�������
4END�CHEQUE�OR�POSTAL� ORDER�MADE�PAYABLE�TO� ��
7*%&0803-%� ��"RDOCH�(ARDENS�(LASGOW�(����)#��
5ELEPHONE����� ���� �����FO R�MORE�INFORMATION�
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4UPER+".��7 *���� _������"MIGA
OR� *#.�8INDOWS�COMPATIBLE� PLEASE�STATE�WHICH�WHEN�ORDERING�
5HE�EASY�WAY�TO�MAKE�MUSIC�� :OU�WON�T�BELIEVE�YOUR�EARS�
4UPER+".��MUSIC�FOR�THE�TONE�DEAF�AND�THE�TALENTED��:OU� CAN�CREATE�YOUR�
OWN�CHORDS� RHYTHMS�AND�MELODIES�ALL�WITHOUT�HAVING�TO� READ�MUSIC��
4UPER+".��COMES�COMPLETE�WITH�EVERYTHING�THAT�YOU� NEED�TO�WRITE�MUSIC�
INCLUDING�AN� INTERACTIVE�ON�SCREEN� KEYBOARD�AND�THE�&"4�0�.ATIC�.USIC�
.AKER�FOR� INSTANT�MELODIES�AND�CHORD�PROGRESSIONS��4O�GO�AHEAD�SELECT�
THE�BAND� PICK�THE�STYLE�PRESS�A�KEY�AND� LISTEN�WITH�YOUR�"MIGA�OR�
8INDOWS�1$�YOU�LL� BE�AMAZED�AT�HOW�QUICKLY�YOU�SOUND� LIKE�A�1RO�WITH�
4UPER+".�

#ARS�1IPES�1ROFESSIONAL�7����_������
:OU�VE�READ�THE�REVIEWS�AND�NOW�YOU� KNOW�HOW�GREAT�THIS�PRODUCT� IS��5HIS�
IS�YOUR�CHANCE�TO�BUY� IT�AT�A�GREAT�PRICE��%ESIGNED�BY�MUSICIANS�FOR�
MUSICIANS� #ARS�1IPES�1RO�����W ILL� QUICKLY�BECOME�AN� INVALUABLE�PART�OF�
YOUR�"MIGA�4TUDIO�SET�UP��5O�ENSURE�THAT� IT�DOES�THERE�IS�ALSO�A�6,�
5ECHNICAL�4UPPORT� LINE�

0NE�4TOP�.USIC�4HOP�_������
0NCE�YOU�HEAR�THIS�4TATE�0F�5HE�"RT�4OUND�CARD�YOU�LL�WONDER�HOW�YOU�
EVER� LIVED�WITHOUT� IT��8ITH�DOZENS�OF�PROFESSIONALLY�RECORDED�AND�DESIGNED�
DIGITAL�SAMPLES�THE�0NE�4TOP�.USIC�4HOP� IS�THE�PERFECT�ACCOMPANIMENT�TO�
YOUR�DESKTOP�VIDEO�OR�PROFESSIONAL�.*%*� SET�UP��$ALL� US�NOW�AND�WE�WILL�
FAX�YOU�THE�DETAILS�

4YNC1RO�_������
6SING�4YNC1RO�YOU�CAN�SYNCHRONISE�.*%*�WITH�.ULTIMEDIA�VIDEO�AND�
AUDIO�HARDWARE��4UPPORTS�ALL� MAJOR�SYNCHRONISATION� FORMATS� INCLUDING�
4.15&�.*%*�5IME�$ODE�AND�4ONG�1OINTER�

5RIPLE�1LAY�1LUS�_������
%ESIGNED�FOR�THE�MODERN�.*%*�MUSICIAN� IT�WORKS�WITH� #ARS�1IPES�TO�
PROVIDE����SIMULTANEOUS�.*%*�CHANNELS�THROUGH� ��SEPARATELY�ADDRESSABLE�
.*%*�OUTS�

5HE�1ATCH.EISTER�_�����
.IDI� -IBRARIAN�EASY�TO�USE�AND�VERSATILE�DESIGNED�FOR�OWNERS�OF�
SYNTHESISERS�DRUM�MACHINES�AND�SOUND�MODULES�OF�ALL� KINDS�� *NCLUDES����
CUSTOM�DRIVERS�AND� ����4YS&X�TEMPLATES��$AN�BE�FULLY� INTEGRATED� INTO�
#ARS�1IPES�

5O�ORDER�THESE�AND�OTHER�PRODUCTS� CALL� OUR�$REDIT�$ARD�)OTLINE�
FOR� IMMEDIATE�DESPATCH�ON����� ��������
0RDERS�BY�1OST��1LEASE�MAKE�CHEQUES�PAYABLE�TO�&MERALD�$REATIVE� 4(%�
5ECHNOLOGY�-TD� 	PLEASE�ALLOW���DAYS�FOR�CLEARANCE

%ELIVERY��"DD�_����� FOR�NEXT�DAY�DELIVERY�BY�COURIER�
_�����FOR�RECORDED�DELIVERY�
�** .��-!�.*' �.0�&!�/�/*�*0-�./�) �- �/!-(.��) �
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. OST�"MIGA�PROGRAMS�

AS�YOU�DOUBTLESS�
KNOW� NEED�TO�OBTAIN�
VARIOUS�TYPES�OF�

SYSTEM� RESOURCES�IN�ORDER�TO�RUN�� *T�
MIGHT�BE�$HIP�MEMORY�FOR�GRAPHICS�
IMAGES� HARDWARE� LIKE�THE�SERIAL�OR�
PARALLEL� PORT�OR�ACCESS�TO�THINGS�
LIKE�THE�TIMER�OR�GAMEPORT�DEVICES��
/O�MATTER�WHAT�FACILITIES�ARE�
INVOLVED�THERE� IS�ALWAYS�ONE�SNAG�� �
PROGRAMS�NEED�TO�KEEP�TRACK�OF�ANY�
SYSTEM�FACILITIES�BEING�USED�
BECAUSE�BEFORE�THEY�TERMINATE� IT�IS�
THEIR�RESPONSIBILITY�TO�HAND�THEM�
BACK��.EMORY�MUST�BE� RETURNED�TO �
THE�SYSTEM�DEVICES�MUST�BE�CLOSED�
AND�SO�ON�

-ET�S�TAKE�A�SIMPLE�EXAMPLE�� "�
PROGRAM�OPENING�A�WINDOW� IN�A�
CUSTOM� *NTUITION� SCREEN�MUST�OPEN�
THE� *NTUITION� LIBRARY�OPEN�A� SCREEN�
AND�THEN�OPEN�THE�WINDOW��
0PERATIONS� LIKE�THESE�CAN�QUITE�
EASILY�FAIL�� �A�PROGRAM�WILL� NOT� FOR�
INSTANCE� BE�ABLE�TO�OPEN�A�CUSTOM�
SCREEN� IF�SOME�OTHER�PROGRAM�HAS�
ALREADY�GRABBED�ALL� AVAILABLE�$HIP�
MEMORY�� 1ROGRAMS�MUST�THEREFORE�
NOT�ONLY�ASK�FOR�THE� RESOURCES�THEY�
NEED�BUT�MUST�CHECK�THAT�SUCH�
REQUESTS�WERE�SUCCESSFUL�� *T�S� PRETTY�
OBVIOUS�THAT�THE�ORDER� IN�WHICH�
VARIOUS�CLOSEDOWN� STEPS�ARE�CARRIED�
OUT�IS�ALSO� IMPORTANT�� *N�THE�CASE�OF�
THE�ABOVE�EXAMPLE�THE�PROGRAM�MUST�
CLOSE�THE�WINDOW� THEN�CLOSE�THE�
CUSTOM�SCREEN� AND� FINALLY�CLOSE�THE�
*NTUITION� -IBRARY�

$ODING�THESE� SORT�OF�OPERATIONS�
IN�SMALL� PROGRAMS�RARELY�PRESENTS�
ANY�DIFFICULTIES� BUT�AS�PROGRAMS�GET�
TO�MORE� REALISTIC�SIZES�MANY�MORE�
THINGS� NEED�TO�BE�DONE�� 3ASTER�
ALLOCATION� SETTING�UP�REPLY�PORTS�
DEVICE�ACCESS���� SOMETIMES�A�
PROGRAM�MAY�NEED�TO�PERFORM�DOZENS�
OF�JOBS� BEFORE� IT� IS�EVEN�UP�AND�
RUNNING� AND�UNFORTUNATELY�THIS� IS�JUST�
THE�BEGINNING�OF�THE�STORY��0FTEN�
RESOURCES�NEED�TO�BE�ALLOCATED�
DYNAMICALLY�� �THAT�IS�DURING�THE�TIME�
THE�PROGRAM� IS� RUNNING��$ONSIDER� FOR�
EXAMPLE� A�PROGRAM�WHICH�USES�A�
NUMBER�OF�SEPARATE�WINDOWS�	EACH�
WITH� DIFFERENT�MENUS
��"�USER�MIGHT�
ACTIVATE�ONE�WINDOW�AND� FROM�THE�
ASSOCIATED�MENU� SELECT�AN�OPTION�
WHICH�CAUSES�THE�PRINTER�DEVICE�TO�BE�
OPENED�� )AVING�DONE�THAT�THE�USER�
MIGHT�THEN�HAVE�SECOND�THOUGHTS�
ABOUT�WHAT�THEY�WERE�DOING� SWITCH�
BACK�TO�THE�MAIN�WINDOW� AND�QUIT�
THE� PROGRAM��8HEN�TERMINATING� THE�
PROGRAM�WILL� NEED� SOME�WAY�OF�
KNOWING�THAT�THE� PRINTER�DEVICE�WAS�
OPEN� IN�ORDER�TO�CLOSE� IT�

/EEDLESS�TO�SAY�THESE�TYPES�OF�
CONSIDERATIONS�CAN�OBVIOUSLY�MAKE

'EEA?D=�<EH�CEH;�7:L7D9;:���FHE=H7CC?D=�
JH?9AI��'EEA�DE�<KHJ>;H��+7KB�*L;H77�E<<;HI�
IEC;J>?D=�<EH�OEK�JE�=;J�OEKH�J;;J>�?DJE�
J>?I�CEDJ>���:OD7C?9�H;IEKH9;�>7D:B?D=

,)34).'� �
-ISTING�����5IMER�OPENING�AND�CLOSING�ROUTINES�WITH�
STACK�BASED�RESOURCE�TRACKING�
� � ����������������������������������������������������������

6#:5&�0PEN5IMER	


[

6#:5&�ERROR@NUMBER�/0@&3303�

IF		0PEN%EVICE	5*.&3/".&6/*5@.*$30);	STRUCT�
*03EQUEST��
G@TIMER@REGUEST@P�

��/6--


ERROR@NUMBER�45"3561@&3303�

ELSE�[

G@FUNCTION�$LOSE5IMER�

1USH4TACK	G@RESOURCE@STACK@P�G@FUNCTION
��

PRINTF	�TIMER�OPEN=N�
�

]

RETURN	ERROR@NUMBER
��

]

VOID�$LOSE5IMER0�

[

$LOSE%EVICE		STRUCT�*03EQUEST��
G@TIMER@REQUEST@P
��

PRINTF	�TIMER�CLOSED=N�
�

]

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

LIFE�FOR�THE�"MIGA�PROGRAMMER�BOTH�
MESSY�AND�COMPLICATED��8HAT�WE�
REALLY�NEED� IS�A�SCHEME�WHICH�CAN�
HANDLE�NOT�ONLY�THOSE� INITIAL� PROGRAM�
SETTING�UP�OPERATIONS� BUT�WHICH�
ALLOWS�ADDITIONAL� RESOURCES�TO�BE�
ALLOCATED�WHILE�THE�PROGRAM� IS�
RUNNING�
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KNOW�BUT�THE�BASIC� IDEAS�AND
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CONVENTIONS�OF�ONE�OF�THE�SCHEMES�
*jVE�ADOPTED� ARE�EASY�ENOUGH�TO�
UNDERSTAND�� *TjS�BASED�ON�THE�
ASSUMPTION�THAT�A�STACK�DATA�
STRUCTURE� IS�AVAILABLE�TO�STORE�
POINTERS�TO�ANY�NUMBER�OF�DEd
ALLOCATION� ROUTINES�� 4TACKS�OF�COURSE�
STORE�THINGS�ON�A� k LAST�IN� FIRST�OUTl�
BASIS�AND�WHAT�MY�SCHEME�
EFFECTIVELY�DOES� IS�ENSURE�THAT�ANY�
ROUTINE�WHICH� SUCCESSFULLY�ALLOCATES

OR�OPENS�SOME� RETURNABLE�
OR�CLOSEABLE�SYSTEM�
RESOURCE� PUSHES�THE�
ADDRESS�OF�A�
CORRESPONDING�DEd
ALLOCATION�OR�CLOSEDOWN�
ROUTINE�ONTO�THIS�STACK�
3OUTINES� ALSO� NEED�TO�RETURN� ERROR�
NUMBERS�WHICH� INDICATE�WHETHER�
THEYjVE�SUCCEEDED�OR�NOT�

1ROVIDING�THESE�CONVENTIONS�ARE�
FOLLOWED� THE�PROGRAM�CAN� PERFORM� ITS�
CLOSEDOWN�OPERATIONS�EXTREMELY

EASILY�� )OW �+UST�BY�
PULLING�THOSE�DEd
ALLOCATION� ROUTINE�
POINTERS�FROM�THE�
STACK�AND�EXECUTING�
THE�CORRESPONDING�
ROUTINES�� #Y�THE�TIME�
THE�STACK� IS�EMPTY�
ALL� ACQUIRED�SYSTEM�
RESOURCES�WILL� HAVE�
BEEN�HANDED�BACK�

)OW�DO�WE�SET�
UP�THE� ALLOCATION� �
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DE�ALLOCATION�CODE�AND�GET�THE� RIGHT�
PIECES�OF�CODE�EXECUTED�AT�THE� RIGHT�
TIMES �-ETjS�WORK�THROUGH�A�SKELETON�
EXAMPLE� SHOWING�HOW�TO�SET�UP�THE�
CODE�FOR�A�NUMBER�OF�ROUTINE�
OPERATIONS�� -ISTING���ON�THIS� PAGE�
SHOWS�TWO�ROUTINES�WHICH�OPEN�AND�
CLOSE�THE�5IMER�DEVICE�WHILE� -ISTING�
�� 	ON� PAGE���
� PROVIDES�ANOTHER�
EXAMPLE�PAIR�THAT�CREATE�AND�DELETE�
A� REPLY�PORT�� %ONjT �WORRY�TOO�MUCH

ABOUT�THE�SPECIFIC�DETAILS�
HERE�� �IT� IS�THE�OVERALL�
LAYOUT�THATjS� IMPORTANT�
NOT�THE�ACTUAL�CODE���

/OTICE�THAT�THE�FIRST�OF�
EACH�OF�THE�TWO�PAIRS�OF�

ROUTINES�SHOWN� IN� -ISTINGS���
AND��� IS� USING�A�1USH4TACK	
�

FUNCTION�AND� IN�EACH�CASE�THE�VALUE�
BEING�PUSHED�� �THAT� IS� STORED�� �IS�
THE�ADDRESS�OF�THE�CORRESPONDING�DEd
ALLOCATION� ROUTINE� 	THE�SECOND� ROUTINE�
IN�EACH� LISTING
�� 5HE�NET�RESULT� IS�
THAT� PROVIDING�BOTH�OF�THESE�
ALLOCATION� ROUTINES�ARE� SUCCESSFUL�
BOTH�DE�ALLOCATION� ROUTINE� POINTERS�
WILL� HAVE�BEEN�PLACED�ON� THE�STACK��
'URTHER�ALLOCATION� ROUTINES�WILL�
SIMILARLY�ADD�THE�ADDRESSES�OF�THEIR�
CLOSEDOWN� ROUTINES�AND�SO�THE�STACK�
ENDS�UP�HOLDING�POINTERS�TO�ALL� OF�THE�
DE�ALLOCATION� � �CLOSEDOWN� ROUTINES�
THAT�WILL� NEED�TO�BE�PERFORMED�WHEN�
THE�PROGRAM�TERMINATES�

5HE�GOOD�NEWS�NOW� IS�THAT�
IRRESPECTIVE�OF�THE�NUMBER�OF�
ROUTINES� PRESENT�ON�THE� RESOURCE�
STACK�THE�COMPLETE�DE�ALLOCATION� � �
CLOSEDOWN� PROCEDURE�CAN�ALWAYS�BE�
CARRIED� OUT�WITH� A�SINGLE� LINE�OF�CODE�

WHILE	*1OP4TACK7?
	G@RESOURCE�STACK@P

G@FUNCTION

� G@FUNCTION	
�

5HIS� LOOP�REMOVES�A�POINTER�TO� A�DEd
ALLOCATION� ROUTINE�AND�THEN�EXECUTES
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-ISTING�����"NOTHER�SET�OF�ALLOCATION�DE�ALLOCATION�
ROUTINES�WHICH�PUSH�A�DE�ALLOCATION�POINTER�ONTO�
THE�STACK�

� �

6#:5&�$REATE5IMER3EPLY1ORT	


[

6#:5&�ERROR@NUMBER�/0@&3303�

IF		G@TIMER@REPLY@PORT@P�	STRUCT�.SG1ORT
�
$REATE1ORT	5*.&3/".&�

��/6--


ERROR@NUMBER�45"3561@&3303�

ELSE�[

G@FUNCTION�%ELETE5IMER3EPLY1ORT��

1USH4TACK	G@RESOURCE@STACK@PG@FUNCTION
�

PRINTF	�TIMER�REPLY�PORT�CREATED=N�
��

�

RETURN	ERROR@NUMBER
�

]

�� ��

VOID�%ELETE5IMER3EPLY1ORT	


[

%ELETE1ORT	G@TIMER@REPLY@PORT@P
��

PRINTF	�TIMER�REPLY�PORT�DELETED=N�
��

]

THAT�FUNCTION�� *T�DOES�THIS�CONTINUALLY�
UNTIL�THE�STACK�IS�EMPTY�� 	*�LL�DISCUSS�
MY�STACK�CONVENTIONS� IN� A�MOMENT�


5O�HANDLE�THE�EXECUTION�OF�THE�
INITIAL� ALLOCATION� ROUTINES�USED� BY�A�
PROGRAM� OF�WHICH� THERE�ARE� POSSIBLY�
A� LARGE�NUMBER� ANOTHER�FUNCTION�
POINTER�TRICK�CAN�BE�USED�� �AN�ARRAY�
CAN�BE�SET�UP�WHICH�CONTAINS�
POINTERS�TO�THE�ALLOCATION� ROUTINES�TO�
BE�EXECUTED�� 'OR�EXAMPLE�

�DEFINE�*/*5*"-@3&4063$&@$0%/5��

6#:5&�	�INITIAL@RESOURCE@LIST��b�

6, 
� �� 	
$REATE4ERIAL3EPLY1ORT�
$REATE4ERIAL3EQUEST#LOCK�
0PEN4ERIAL%EVICE�
4ET)IGH4PEED4ERIAL�
$REATE5IMER3EPLY1ORT�
$REATE5IMER3EQUEST#LOCK
0PEN5IMER

]�

5HIS� IDENTIFIES�THE�SET�OF�ROUTINES�
THAT�NEED�TO�BE�EXECUTED�AT�STARTUP�
AND�OF�COURSE�SIMILAR�TYPES�OF�ARRAYS�
CAN�BE�USED� AT�ANY�POINT�WITHIN�A�
PROGRAM�WHERE�A�NUMBER�OF�
SUCCESSIVE�ALLOCATIONS�NEED�TO�BE�
MADE��"LL�THAT�IS� NEEDED� NOW� IS�
SOME� LOOP�CODE�WHICH�WILL� READ�
THROUGH�THE� POINTER�LIST�AND�EXECUTE�
THE�CORRESPONDING�ROUTINES�� -ISTING���
	BELOW
�SHOWS�A�FUNCTION�WHICH�DOES�
THE�TRICK�

"#453"$5�%"5"�5:1&4�� �
5)&�&"4:�8":�065
4O�FAR� *jVE�TAKEN� IT�FOR�GRANTED�THAT�
1USH�1ULL�TYPE�STACK�OPERATIONS�ARE�
AVAILABLE�TO�THE�PROGRAM��5HE�BAD�
NEWS�OF�COURSE� IS�THAT� IF�YOU�WANT�
SUCH�STACK�FACILITIES� IN�$�YOU�MUST�
EITHER�CREATE�THEM�YOURSELF�OR�BORROW�
SOMEONE�ELSEjS�CODE�� *� SPENT�NO�
TIME�AT�ALL� ON�WRITING�STACK�CODE�FOR

THESE�EXPERIMENTS�BECAUSE� AN�
EXISTING�ALREADY�COMPILED�ABSTRACT�
DATA�TYPE�	"%5
�MODULE�WAS�AVAILABLE�
TO� PROVIDE�THE�STACK�HANDLING�
FACILITIES�

"%5S� INVOLVE� SOME� INTERESTING�
CONCEPTS�BUT�THE�BASIC� IDEA� IS�THAT�
BY�CAREFULLY�DEFINING�THE� IMPORTANT�
PROPERTIES�OF�THE�DATA�STRUCTURE� AND�
IDENTIFYING�THE�OPERATIONS�ALLOWED�
PROGRAM�BUILDING�BLOCKS�CAN�BE�
CREATED�THAT�ARE�EASILY�RE�USED��5HE�
TYPE�OF�OPERATIONS�NEEDED�WITH�A�
STACK�DATA�STRUCTURE�ARE�OF�COURSE�
WELL� DOCUMENTED�� *T�IS�NECESSARY�TO�
BE�ABLE�TO�ADD�AND� REMOVE� ITEMS�
FROM�A�STACK�AND�BE�ABLE�TO�KILL� 	THAT�
IS�DELETE
�ANY�STACKS�CREATED�� *T�IS�
ALSO�OFTEN�CONVENIENT�TO�BE�ABLE�TO�
TEST�A�STACK�TO�SEE� IF�IT� IS�EMPTY�

8HEN� *�WROTE�MY�STACK�"%5�CODE
*� HAD�A�NUMBER�OF�SPECIFIC�
REQUIREMENTS� IN�MIND�� *T�WAS�TO�BE�
POSSIBLE�TO�USE�ANY�NUMBER�OF�

DIFFERENT�STACKS�
HANDLING�ANY�
NUMBER�OF�DIFFERENT�
OBJECT�TYPES� HAVE�
DIFFERENT�TYPES�OF�
STACKS� IN�EXISTENCE�
AT�DIFFERENT�TIMES�
USE�THE�MODULE� IN�
ANY�NUMBER�OF�
PROGRAMS�WITHOUT�
HAVING�TO� RE�COMPILE�
IT�AND�NOT�BE� LIMITED�
TO�WORKING�WITHIN�A�
FIXED�MEMORY�SPACE�
SAVE�THE� LIMIT�OF�THE�
SYSTEM� ITSELF�� -AST�
BUT�NOT� LEAST�*�
WANTED�A�MODULE�
WHICH�COULD�EASILY�
BE�PORTED� TO�
DIFFERENT�MACHINES��
"/4*�$�WAS�THE�
OBVIOUS�CHOICE�

*� OPTED�FOR�A�
LINKED�LIST�DYNAMIC�
MEMORY�ALLOCATION�
APPROACH� USING

CALLOC	
�FREE	
�CALLS�TO�PROVIDE�SPACE�
FOR�THE� ITEMS�BEING�STORED�ON�THE�
STACK��8ITHIN�THE�STACK�MODULE�THE�
ROUTINES�ARE�BASED�ON�TWO�TYPES�OF�
STRUCTURES�WHICH� REPRESENT�FIRST�THE�
LIST�HEADERS� 	STACK�DESCRIPTORS
� AND�
SECOND�THE�STACK� ITEMS�THEMSELVES��
5HE�DESCRIPTOR�STRUCTURE�FOR�INSTANCE�
CONTAINS�A�POINTER�TO�THE�FIRST� ITEM�ON�
A� LINKED� LIST�OF�STACK�ITEMS�AND�A�
VALUE� REPRESENTING�THE�SIZE�OF�THE�
OBJECTS�BEING�PLACED�ON�THE�STACK�

STRUCT�4TACK%ESCRIPTOR�[�
STRUCT�4TACKLTEM��'IRST*TEM�
6#:5&� ITEM4IZE�

]�

4TACK� ITEM�STRUCTURES�ARE�AGAIN�
RELATIVELY�SIMPLE�AND�CONTAIN�JUST�TWO�
FIELDS�� A� �NEXT� ITEMl� POINTER�AND�A�
REFERENCE�TO�THE�FIRST�BYTE�OF�SOME

"BSTRACT�DATA�TYPES�ARE�GENERALLY�
CONSIDERED�BY�COMPUTING�
PROFESSIONALS�AND�ACADEMICS�TO�BE�
"�(OOD�5HING�

5HE� LISTINGS�HERE�AND�ON�THE�
COVER�DISK�CLEARLY�DEMONSTRATE�THE�
VALUE�OF�ABSTRACT�DATA�TYPES��+UST�
AS�YOU�CAN�CREATE�FUNCTIONS�THAT�
CAN�BE� RE�USED� IN�SEVERAL�OF�YOUR�
PROGRAMS�� �FOR�INSTANCE� A�4ORT�
FUNCTION�� �SO�YOU�CAN�CREATE�
COMPLEX�DATA�TYPES� ALONG�WITH�
ASSOCIATED�FUNCTIONS�TO�MANIPULATE�
THEM�WHICH�CAN�ALSO�BE�RE�USED�

5HE�MODULE�CONTAINING�THESE�
DEFINITIONS�CAN�BE�COMPILED�ON� ITS�
OWN� AND�ONCE� IT�IS�WORKING�IT�NEVER�
NEEDS�TO�BE�COMPILED�AGAIN��
8HENEVER�ONE�OF�YOUR�OWN�
PROGRAMS� NEEDS�TO�MAKE�USE�OF�IT�
YOU�JUST�INCLUDE� ITS�HEADER�FILE� AND�
LINK�IN� ITS�OBJECT�CODE� AFTER�THE

UNSPECIFIED� DATA� ITEM�

STRUCT�4TACKLTEM�[�
STRUCT�4TACKLTEM��/EXT*TEM�
6#:5&� %ATA<�>�� ���ACTUALLY�USER�

DEFINED�AMOUNT�OF�DATA���

]�

5HE�UNDERLYING�ROUTINES�USE�THESE�
STRUCTURES�TO�MANIPULATE�DYNAMICALLY�
ALLOCATED�STACK�SPACE�� /ONE�OF�THE�
CODE� IS� PARTICULARLY�COMPLICATED�BUT�
THE�GOOD�NEWS� IS�THAT�THESE� INTERNAL�
CHARACTERISTICS�ARE�OF�NO�
CONSEQUENCE�TO�THE�APPLICATIONS�
PROGRAMS�WISHING�TO�USE�THE�"%5��"LL�
THAT�A�PROGRAM�NEEDS�TO�CONCERN�
ITSELF�WITH� IS�THE�SET�OF�ALLOWABLE�"%5�
OPERATIONS�THAT�HAVE�BEEN�DEFINED��
)ERE�ARE� INTERFACE�DEFINITIONS�USED� IN�
MY�"%5�STACK�MODULE���

S�$REATE4TACK	T
� 5HIS� INITIALISES�A

COMPILE�STAGE�
5HE�BEAUTY�IS�YOU�HAVE�A�CODE�

MODULE�WHICH�CARRIES�OUT�COMPLEX�
TASKS�AND�WHICH�YOU�KNOW�WILL�
WORK��"LSO� ONCE� ITjS�WRITTEN�YOU�
NEED�NOT�CONCERN�YOURSELF�AGAIN�
WITH�THE�MECHANICS�OF�HOW� IT�
PERFORMS� ITS�TASKS��:OU�CAN�EASILY�
MAKE�USE�OF�THE�STACK�FUNCTIONS�
GIVEN�HERE�WITHOUT�HAVING�THE�
SLIGHTEST�INKLING�OF�HOW�THEY�ARE�
DOING�WHAT�THEY�ARE�DOING��"LL�YOU�
NEED�TO� KNOW�ARE�THE�NAMES�OF�THE�
FUNCTIONS�THAT�MANIPULATE�THE�
ABSTRACT�DATA�TYPE� AND�THE�TYPE�OF�
PARAMETERS�THEY�REQUIRE�

6SING�STACKS�FOR�RESOURCE�
HANDLING�IS�JUST�ONE�POSSIBILITY�� �
ONCE�YOU�VE�GOT�THE� HANG�OF�THEM�
YOU�LL� FIND�THEM�USEFUL�FOR�ALL� SORTS�
OF�APPLICATIONS� IN�YOUR�OWN�
PROGRAMS�

+(23(-&��
-ISTING����5HE�AUTO�ALLOCATOR�FUNCTION�

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

6#:5&�"LLOCATE3ESOURCE	6#:5&�COUNT6#:5&
	oLIST<>
	



[

6#:5&�I� ERROR@NUMBER��

FOR� 	I���I�COUNT�I��


[

IF	ERROR@NUMBER�LIST<I>	

�

I�COUNT�� ���FORCE�EXIT�FROM�LOOP���

]

RETURN	ERROR@NUMBER
�

]

�� � ������������������������������������������������������ � � �
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-ISTING����5HE�STACK�"%5�HEADER�FILE�

���4OURCE��
�� � ������������

4TACK�"%5�HEADER

TYPEDEF�VOID�45"$,�

���5HESE�MACROS�ARE�USED�TO�CREATE�A�SLIGHTLY�MORE�
FRIENDLY�INTERFACE�TO�THE�USER�� 5HEY�JUST�REMOVE�
THE�NEED�FOR�EXPLICIT�SIZEOF0� CASTING�AND�ADDRESS�
TAKING�OPERATIONS�IN�THE�APPLICATIONS�CODE���� ��

�DEFINE�$REATE4TACK	T
� $REATE4TK	SIZEOF	T



�DEFINE�1USH4TACK	SX
� 1USH4TK[S	6#:5&��
�	X



�DEFINE�1OP4TACK	SX
� POPSTKLS	6#:5&��
�	X

�
TTDEFINE�,ILL4TACK	S
� ,ILL4TK	S


IDEFINE�4TACK&MPTY	S
� 4TK&MPTY	S


���5HESE�ARE�THE�PROTOTYPES�FOR�THE�UNDERLYING�
STACK�ACCESS�ROUTINES�WHICH�DO�THE�REAL�WORK���

45"$,� �$REATE4TK	6-0/(�UNIT@SIZE
�

VOID� ,ILL4TK	45"$,��DESCRIPTOR@P
�

#00-� 1USH4TK	45"$,��DESCRIPTOR@P�6#:5&�
�DATA@ITEM
�

#00-� 1OP4TK	45"$,��DESCRIPTOR@P�6#:5&�
�DATA@ITEM
��

#00-� 4TACK&MPTY	45"$,��DESCRIPTOR@P
�
* � ��������������������������������������������������������� �

STACK�SUITABLE�FOR�STORING� ITEMS�OF�
TYPE�T �SPECIFIED�BY�THE�APPLICATIONS�
PROGRAM�AND�RETURNS�A� POINTER�S�TO�
THE�STACKjS�DESCRIPTOR�	/6--� IF�STACK�
CANNOT�BE�CREATED
�

E�1USH4TACK	SX
� 5HIS�STORES� ITEM�
X�ON�STACK�S�AND�RETURNS�AN�ERROR�FLAG�
E�THAT�IS�536&� IF�AN�ERROR�HAS�
OCCURRED�

E�1OP4TACK	SX
� 5HIS� RETRIEVES�AN�
ITEM�FROM�STACK�S�AND�PLACES� IT�IN�
VARIABLE�X��&RRORS�ARE�SIGNIFIED�BY�THE�
RETURNED�ERROR�FLAG�E�BEING�536&�

,ILL4TACK	S
� 5HIS�UNLOADS�AND�THEN�
DELETES�THE�STACK�S��/O�RETURN�VALUE�

F�4TACK&MPTY	S
� 5HIS�TESTS�STACK�S�
TO�SEE� IF�IT� IS�EMPTY�AND� RETURNS�A�
FLAG�F �AS�536&� IF�THERE� ARE�NO� ITEMS�
ON�THE�STACK�

5HESE�CALLS�ARE�MACROS�DESIGNED�TO�
CREATE�A�MORE�STRAIGHTFORWARD�
INTERFACE�TO�THE�"%5�AND�THE�
DEFINITIONS� ARE�HELD� IN� A�HEADER�FILE�
THAT�IS� INCLUDED�BY�APPLICATIONS�
PROGRAMS� REQUIRING�THE�STACK�"%5�
FACILITIES�	-ISTING��� ON�THIS�PAGE�
GIVES�THE�DETAILS� PRESENT�IN�THE�STACK�
HEADER�FILE
��5O�USE�THE� ROUTINES� IN�
ANY�APPLICATIONS�PROGRAM�A�USERJUST�
INCLUDES�THE�HEADER�FILE�
	STACK@ADT�H
� INTO�THE�PROGRAM�
SOURCE� COMPILES�AS�NORMAL� BUT�
LINKS�ADDITIONALLY�WITH� THE�"%5�STACK�
OBJECT�CODE�MODULE� 	STACK@ADT�O
�

"/�&9".1-&�130(3".�
*/�"$5*0/
5HIS�MONTHjS�COVER�DISK�CONTAINS�ALL�
OF�THE�SOURCE�CODE�AND�HEADER�FILES�
FOR�AN� kALARM�PROGRAM��WHICH� USES�
THE�TIMER�DEVICE�TO�PROVIDE�SOME�
USER�SPECIFIED� DELAY�� %URING�THIS�TIME�
THE�PROGRAM�SLEEPS�BUT�AS�SOON� AS�
THE�APPROPRIATE�TIME� INTERVAL� HAS�
ELAPSED� IT�WAKES�UP�OPENS�THE�
*NTUITION�AND�GRAPHICS� LIBRARIES�
OPENS�A�WINDOW� IN� A�CUSTOM�SCREEN�
SETS�UP�AN� INTERRUPT�SERVER�TO�CREATE�
SOME�FLASHING�COLOURS� AND�DISPLAYS�
A�MESSAGE�

)OW�DOES�THE�PROGRAM�WORK �
8ELL�THE�BULK�OF�THE�CODE� RELATES�TO�
THE� RESOURCE�HANDLING�SCHEME� *jVE�
DISCUSSED�AND� ALTHOUGH�THE�PROGRAM�
IS�STILL� QUITE�SMALL� 	AS�"MIGA�
PROGRAMS�GO
�QUITE�A� LOT�OF�
ALLOCATION� � �DE�ALLOCATION�OPERATIONS�
GET�CARRIED�OUT�	��� IN�ALL
�

)ERE�S�A�GENERAL� PLAN�OF�THE�
VARIOUS�STAGES�THAT�OCCUR�

���5IMER�REPLY�PORT�IS�CREATED�
���5IMER�REQUEST�BLOCK� IS�CREATED�
���5IMER�DEVICE� IS�OPENED�

8HEN�TIME�DELAY� IS�COMPLETE���
��� *NTUITION� LIBRARY� IS�OPENED�
���(RAPHICS� LIBRARY� IS�OPENED�
���$USTOM�SCREEN� IS�CREATED�
���8INDOW�OPENED� IN�CUSTOM�SCREEN�

��� .ENU�ADDED�TO�WINDOW�
��� 'LASHING�COLOUR�INTERRUPT�SERVER�
INSTALLED�

8HEN�THE�USER�SELECTS�2UIT�FROM�THE�
MENU�THE�PROGRAM�THEN���
���� 3EMOVES�THE� INTERRUPT�SERVER�
���� 3EMOVES�THE�MENU�
���$LOSES�THE�WINDOW�
����$LOSES�THE�CUSTOM�SCREEN�
����$LOSES�THE�GRAPHICS� LIBRARY�
����$LOSES�THE� *NTUITION� LIBRARY�
����$LOSES�THE�TIMER�DEVICE�
���� %ELETES�THE�TIMER�REQUEST�BLOCK�
AND�FINALLY���
���� %ELETES�THE�TIMER�REPLY�PORT�

"LL�OF�THESE�OPERATIONS�HAVE�BEEN�
PERFORMED�USING�THE�TECHNIQUES�
WEjVE�DISCUSSED�THIS�MONTH��"ND�ALL�
OF�THE� RELATIVE�SOURCE�CODE� OBJECT�
CODE� HEADER�FILES�ETC�� PLUS�A�
RUNNABLE�VERSION� OF�THE�TEST�PROGRAM�
HAVE�BEEN�PROVIDED�ON�THE�COVER�
DISK�� )ERE�ARE�SOME�BRIEF�DETAILS�OF�
THE�FILES�YOUj LL�FIND�� 'OR�GENERAL�
DETAILS�ABOUT�THE�DISK� SEE�PAGE����

GENERAL�H� "�GENERAL� HEADER�FILE�
REQUIRED�FOR�BOTH�THE�ALARM�C�AND�
DISPLAY�C�MODULES�

ALARM�H� "�HEADER�FILE�WHICH�
CONTAINS� INCLUDES�AND�DEFINES�
FUNCTION�PROTOTYPES� AND�GLOBALS�
RELATED�TO�THE�ALARM�C�MODULE�

ALARM�C� 5HIS� IS�THE�MAIN�CORE�OF�
THE�PROGRAM�� *T�SETS�UP�A�STACK�AND�
PERFORMS�A�SERIES�OF�TIMER�DEVICEd
RELATED�ALLOCATIONS� BEFORE� ISSUING�THE�
APPROPRIATE�%OL0	
�TIME�DELAY�CALL��
8HEN�THE�TIME� INTERVAL� IS�UP�A�
%ISPLAY	
� ROUTINE� IS�CALLED� AFTER�
WHICH� THE� PROGRAM�DEALLOCATES� ITS�
RESOURCES�AND�TERMINATES�

ALARM�O� $OMPILED� OBJECT�CODE�FORM�
OF�THE�ALARM�C�FILE

ALARM�*NK� -INK�FILE�FOR�THE�ALARM�O�
DISPLAY�O�AND�STACK@ADT�O�CODE�
MODULES�

ALARM� 5HE�$-*�4HELL� RUNNABLE�FORM�
OF�THE�EXAMPLE�

DISPLAY�H� "�HEADER�FILE�WHICH�
CONTAINS� INCLUDES�AND�DEFINES�
FUNCTION�PROTOTYPES� AND�GLOBALS�
RELATED�TO�THE�DISPLAY�C�MODULE�

DISPLAY�C� 5HIS�CONTAINS�THE�
%ISPLAY	
� FUNCTION�WHICH�OPENS�THE�
*NTUITION�AND�GRAPHICS� LIBRARIES�
OPENS�A�CUSTOM�SCREEN� OPENS�A�
WINDOW� INSTALLS� A�MENU�AND�PUTS� UP�
THE� kTIME�UPl�DISPLAY�

DISPLAY�O� $OMPILED� OBJECT�CODE�
FORM�OF�THE�DISPLAY�C�FILE�

STACK@ADT�H� 5HE�HEADER�NEEDED�BY�
TEST�C�AND�DISPLAY�C� IN�ORDER�TO� USE�
"%5�STACK�OPERATIONS�

STACK�ADT�O� 0BJECT�CODE�FOR�THE�
STACK�"%5�MODULE�

ALARMIMAGE�C� 4OURCE�CODE�FOR�THE�
ALARM�MESSAGE� IMAGE�STRUCTURE�

ALARMIMAGE�O� 0BJECT�CODE�FOR�THE�
ABOVE�FILE�

INTERRUPT�O� "N�OBJECT�CODE�MODULE�
THAT�CONTAINS�A�COUPLE�OF�ROUTINES�
WRITTEN� IN�������ASSEMBLER�WHICH

'UNCTION�1OINTER�� �$�1OINTERS�
USUALLY�HOLD�THE�ADDRESSES�OF�OTHER�
VARIABLES�BUT�THEY�CAN� ALSO�BE�USED�
TO�STORE�THE�ADDRESSES�OF�
EXECUTABLE�$�ROUTINES�� *N�THIS� LATTER�
CASE�THEY�ARE�CALLED� kFUNCTION�
POINTERSl �

*NTERRUPT�4ERVER�� �0NE�OF�ANY
NUMBER�OF�ROUTINES�THAT�ARE� LINKED�
TO�A�PARTICULAR�HARDWARE� INTERRUPT�
*N�THE�CASE�OF�THIS�MONTH�S�
EXAMPLE� PROGRAM�THE�"MIGA�S

ALTERNATE�THE�CONTENTS�OF�COLOUR�
REGISTER��� IN�ORDER�TO�CREATE�A�
FLASHING�EFFECT�

5HE�PROGRAM�WHICH�WAS�COMPILED�
USING�4"4�$� SHOULD�BE� RUN� FROM�A�
$-*�4HELL�WINDOW��5HE�REASON�FOR�
THIS� IS�THAT�PRINTF	
�STATEMENTS� HAVE�
BEEN� INCLUDED� IN�ALL� OF�THE�ALLOCATION�
� �DE�ALLOCATION� ROUTINES� IN�ORDER�TO�
PROVIDE�SOME�VISIBLE� INDICATION�OF�THE�
ROUTINES�BEING�EXECUTED�

5O�RUN�THE�EXAMPLE�JUST�OPEN�A�
$-*�4HELL�WINDOW� COPY�THE�PROGRAM�
TO�THE�3".�DISK�AND�MAKE�3".�� THE�
CURRENT�DIRECTORY�	USING�THE�$%�3".��
COMMAND
� AND�THEN�TYPE�THIS�

���ALARM�X

0R� IF�YOU�WANT�TO�KICK�OFF�THE�
PROGRAM�AS�A�SEPARATE�PROCESS� 	SO�
THAT�YOU�CAN�CONTINUE�TO�USE�THE�
$-*�4HELL�WINDOW�FOR�OTHER�THINGS
�
TYPE�THIS� INSTEAD�

���RUN�ALARM�X

WHERE�X�IS�SOME� INTEGER�TIME�DELAY�
EXPRESSED� IN�MINUTES��"FTER�X�
MINUTES�YOU�LL�GET�AN� ALARM�CALL�
MESSAGE�DISPLAYED�AND�AT�THIS�POINT�
THE�PROGRAM�CAN�BE�CANCELLED�FROM�
THE�MENU�� $%

VERTICAL� BLANKING�INTERRUPT�CHAIN� IS�
BEING�USED�

-INKED�LIST�� �"�SERIES�OF�ITEMS� IN�
MEMORY�THAT�ARE� LOGICALLY�CHAINED�
TOGETHER�BY�INCLUDING�WITHIN�EACH�
ITEM�A�POINTER�TO�THE�NEXT� ITEM�

1ULL�OR�1OP�� �$OMMON�TERMS�FOR�
REMOVING�AN� ITEM�FROM�A�STACK�

1USH�� �"�COMMON�TERM�FOR�PLACING�
AN� ITEM�ON�A�STACK�

*!2'/.�"534).'

".*("�4)011&3�n �*446&����n �%&$&.#&3� ����
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"MIGA�/ETWORK� *NTERNATIONAL���MONTHLY�
CLUB�DISK� REVIEWS� ADVICE�� 'OR�INFO�CONTACT�
1HIL� OR�4TEVE�� ����%ENBY�%ALE�3D� &AST�
8AKEFIELD�8�:ORKS�8'���"&�� 	"4��

"MIGA�6TD�%ISK�BASED� REVIEWS� COMPETId
TIONS� HELP�SERVICE� ##4�GAMES�AND� UTILS��
$ONTACT�%�$OLLINGWOOD� ��� -INDEN�$LOSE�
)UTTON�3UDLEY�:ARM� $LEVELAND�54���0)9��
_�� �A�YEAR�� 	"4��

"RT�MAN�/EWS� VIEWS� REVIEWS� FREE�1%�FOR�
YOUR�ARTICLES�� 'REE�MEMBERSHIP�� 4END� BLANK�
DISK�PLUS�4"&�FOR�FREE�DISK�MAG�AND�TWO�
FREE�GAMES�TO�"�(REENWOOD� ���/ORTHWELL�
(ATE�0TLEY�8EST�:ORKS� -4����%/� g ������
�������� 	"4��

$HAMPION�1%�$LUB�1%�AT���P� NEWSLETTERS�
ADVICE� HELP�AND�MORE�� .EMBERSHIP�_����
$ONTACT�4TEVE�1ICKETT� ���4OMERSET�$LOSE�
$ATTERICK� /�:ORKSHIRE� %-���)&�� 	"4��
�
$HESTER�LE�4TREET����# IT�$OMPUTER�$LUB�&Xd
CHANGE�ADVICE� AND�SWAP�TIPS�� .EETS�.ONd
DAYS�FROM� ���������PM �(ROUND�FLOOR�
FUNCTION� SUITE�5HE�$IVIC�$ENTRE� /EWCASTLE�
3D�$HESTER�IE�4TREET�� $ONTACT�1ETER�.EARS�
� ��������������� 	"4��

$LUB�������$OMPjS� PROGGj ING� MUSIC��
.EETS�)ARROGATE�-EISURE�$ENTRE� .ONDAYS�
����PM���PM �� 4"&�TO�$HRIS� )UGHES� ���
8ALTON� 1ARK� 1ANNAL� )ARROGATE� /�:ORKS�
)(�� �&+�e�������������� 	"4��

$LUB�"MIGA�_�� �A�YEAR�FOR�1%�AND� A����HR�
HELPLINE� 	������������
�� 'OR�MORE� INFO�
SEND�4"&�TO�$HRIS�-ONGLEY� �� #OWES� -EA�
4HINEY�3OW� )OUGHTON� -E�4PRING�5YNE�AND�
8EAR�� 	"4��

$LUB�'UTURA�"DVICE�TO� PROGRAMMERS�AND� BEd
GINNERS�� 4END� 4"&�FOR�INFO�TO�(�)OLLAND� ���
)ERMISTON� .ONKSEATON�8HITLEY�#AY�5YNE�
��8EAR�/&����"/�� 	"4��

%ARLINGTON�$OMMODORE�6SERS�$LUB�#Id
MONTHLY�NEWSLETTER�WITH�COVERDISK� CHEAP�
1%�	��P�PER�DISK
� ADVICE� ETC�� 4END�4"&�
FOR�MORE�DETAILS��"NNUAL� MEMBERSHIP�
_������ $ONTACT�4TEVE�8HEATLEY� �� 3UBY�4T�
%ARLINGTON�$O�%URHAM� %-��0&/�� 	"4��
�
)ARLEY�S�1%�4WAPERAMA�1%�SWAPPING�BY

MAIL�� $ONTACT�(�7ARNEY� ����8ESTON�%RIVE�
0TELY�8EST�:ORKS� -4��� �%+�e������
�������� 	"4��


.AINLY�"MIGA�1ROGRAMMING�"MIGA%04�
MUSIC�GAMES�� .EET�)ARRATON�4CHOOL� _��
NON�MEMBERS�_������ $ONTACT�3AY�4COTT�
7IGO�-ANE� )ARRATON�8ASHINGTON�5YNE���
8EAR�� e����������� 	"4��

/OTHING�#UT�".04�.ONTHLY�DISK�MAGAZINE
� �_� ��� �� �NEWS� REVIEWS� PREVIEWS� TIPS���
CHEATS�� $ONTACT�/EIL�8RIGHT���� 3IDING�
%ENE� .ICKLEY� /ORTHUMBERLAND� /&"���%-�
c �������������� 	"4��

1ENNINE�"MIGA�$LUB�'REE�MEMBERSHIP� FREE�
ADVICE� AND� A� NEWSLETTER�� $ONTACT�/EVILLE�
"RMSTRONG� ���4PENCER�4TREET� ,EIGHLEY�
8EST�:ORKSHIRE� #%��� �#6�e������
�������� 	"4��

4OFTWARE�$ ITY�4WAPPING� COMPETITIONS� CLUB�
MAGAZINE�� .EMBERSHIP�_��� $ONTACT�/�
3ICHARDS� �� )OLLIS�$LOSE� .ANOR�&STATE�
'ARM� 3AWMARSH� 3OTHERHAM� 4OUTH�:ORKd
SHIRE�4��� �-9�c �������������� 	"4��
�
4TEEL�1%� CHEATS� IDEAS�MUSIC� ART� PROd
GRAMMING� HARDWARE�MODS�� 'REE�MEMBERd
SHIP�	POSTAL�ONLY
�� $ONTACT�+AMES�
8HITEHEAD� ���.IDDLE�$LIFFE� %RIVE�
$ROWEDGE� 4HEFFIELD�4����)#�� 	"4��

5HE�"MIGA�$LUB�.ONTHLY�NEWSLETTER� COMd
PETITIONS� SOFTWARE�EXCHANGE� HUGE�1%� LId
BRARY� CHEATS� TIPS� REVIEWS�� $ONTACT�(�
4TARLING� ���1INE� -EA� #RANDON� %URHAM�
%)�� �43�� .EMBERSHIP�_�� � LIFE� PLUS�TWO�
FREE�GAMES�AND�%$OPY�� 	"4��

5HE�"MIGA�4TUDIO�'RIENDLY� HELPFUL� ADVICE�
FOR�SERIOUS�"MIGA�USERS�� .ONTHLY�NEWSLETd
TER� 1%� LIBRARY� FREE� LOAN�OF�EQUIPMENT�TO�
MEMBERS� BAR�� .EETS� �PM�5UESDAYS�
.ITCHELLS�$LUB� 4COTIA�3OAD�5UNSTALL�� $ONd
TACT�%AVE�3OSE�g �������������� 	"4��
�
8ARDRAY�)ERN�$ONSORTIUM�6SER�GROUP�FOR�
"MIGA� AND� POSSIBLY�OTHERS�� .EMBERSHIP�
FEES�TO�BE�DISCUSSED�AND� INCURRED�� 1%� LId
BRARY�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�� 	"4��


8ARPDRIVE�)ELP�LINE� 1%� LIBRARY� BI�MONTHLY�
DISK�MAG� FREE�DRINKS�COMPETITIONS�AND� IN��
FOSHEET��_�� � PER�YEAR�� $ONTACT�#�4CALES�
����#URTON�"VE� #ALBY� %ONCASTER�%/���##�
e�������������� 	"4��


./24(7%34
" LLB IT�$OMPUTER�$LUB�(ENERAL� HINTS�AND�
TIPS� ADVICE� COMPETITIONS� DRAWS� SHOP��
.EET�AT�5HE�&ARLE�OF�$REWE
� ��� ��� ���PM��$ONTACT�(LYN�OR�.ICK� �����
�������� .EMBERSHIP�_��� 	"4��

"MIGA�6SERS�(ROUP�1ART�� �"DVICE� TECHNICAL�
SUPPORT� ##4� 1%� LIBRARY� TUITION�ETC�� $ONd
TACT�"NDY�8ILKINSON� ���(LEN�&LDON�3OAD�
-YTHAM�4T�"NNES� -ANCASHIRE� ':���"9
� � ������������� 'REE�MEMBERSHIP�� 	"4��
�
#LACKBURN�"MIGA�6SERS�(ROUP�
4OFTWARE�HARDWARE�HELP� PUBLIC�DOMAIN� EXd
CHANGE�OF�INFORMATION�� .EETS� ����PM�EVERY�
5HURSDAY� 3OOM��� "UDLEY�4PORTS�$ENTRE��
$ONTACT�&RIC�)AYES� ��0BSERVATORY�3OAD�
#LACKBURN� -ANCASHIRE� ##���)&�e������
�������� 	"4��

$OMPUTEQUE�'ROM� BEGINNER�TO�ADVANCED�
USER�� .EETS� � ���PM �������PM�EVERY�5UESd
DAY�AT� *NSKIP�.EETING�)ALL�"SHURST�
4KELMERSDALE� -ANCS�� $ONTACT�4TEVE� -ALLEY�
l ������������� )ALF�YEAR�MEMBERSHIP�
_�����CHILDREN�_� �ADULTS� 	"4��

'YLDE�$OMPUTER�$LUB�"LL� ASPECTS�OF�COMd
PUTING��.EETS� �PM� -OSTOCK�(ARDENS�$OMd
MUNITY�$ENTRE� �ND� AND� �TH�8EDNESDAY�OF�
MONTH��_�� �PER�YEAR� ��P�ON� DOOR�� $ONTACT�
$OLIN� #ISS� ���5HE�&SPLANADE� 'LEETWOOD�
-ANCS� ':���#2�c �������������� 	"4��
�
)YNDBURN�"MIGA�6SERS�$LUB�5UITION� ADd
VICE� 1%� AND�MORE�� .EETS�.ONDAYS� �PM�
AT�THE�$ANINE�$LUB� "CCRINGTON� 	_��ON�THE�
DOOR
�� $ONTACT�/IGEL� 3IGBY� �� #RECON�"Vd
ENUE� 0SWALDTWISTLE� -ANCASHIRE� ##���24�
8�������������� 	"4��

/EW�)ALL�"MIGA�6SERS�$LUB�(AMES�GRAPHd
ICS� MUSIC�8ORKBENCH� PROGRAMMING�� .EETS�
�PM�EVERY�5UESDAY� /EW�)ALL� 4OCIAL� $LUB�
����#URY�3D� %AWTENSTALL�� .EMBERSHIP�_��
PER�YEAR� UNDER���S� NOT�ALLOWED�� $ONTACT�
#ILL� (RUNDY� ����4TANLEY�4T�"CCRINGTON�
-ANCS�� g �������������� 	"4��


/6%23%!3
������. ICRO�1ROGRAMMING�".04� BIMONTHLY�
FANZINE� 1%�	'ISH�hg����
�� .EMBERSHIP�
���''�OR�_���� $ONTACT�'�.OREAU� ���� RUE�
+EAN� 'OLLAIN� ������4AINT�-O� 'RANCE�c �
����������� 	"4��

���BIT�WARE�%EVOTED� TO�"�����AND�"����
� �1%� COVERAGE�OF�NEW�SOFTWARE�FOR�THESE�
MACHINES�GAMES� HELP�� .EET�ON�)URRICANE�
##4�MOSTLY�4ATURDAY�NIGHTS��$ONTACT����BIT�
WARE� &KORRSTIGEN� ��� ���� ���5UMBA� 4WEd
DEN�� 	"4��

"MIGA�"DDICTS�/EWSLETTER�AND�OPEN� NIGHTS��
'OR�INFO�4"&�TO�"�.INNOCK� $LONKELLY� #INN�
$O�0FFALY� *RELAND�� 	"4��

"MIGA�"THENS�CLUB�1%�SWAPS� TIPS� CHEATS�
ETC�� 'REE�MEMBERSHIP�JU S T�NEW�1%�OR�TIPS�
IN�EXCHANGE�FOR�SEN�ICES�� $ONTACT�4TEFANOS�
1APAMICHAEL� �� %ERFELD�3D� 1ATISIA� ������
"THENS�(REECE� � ��� �������� �� 	"4��
�
"MIGA�1ROS�6SER�(ROUP� (REECE�$ONCENd
TRATES�ON� PROMOTION�OF�THE�"MIGA� IN�(REECE�
PLUS�%51� ".04�AND�GRAPHICS�� $ONTACT�4TEd
FANOS�4IOPOULOS� ��� 4ILIVRIAS�4TR�� /�� 4MYRNI�
������"THENS�(REECE� e����������� ��
.EMBERSHIP�FREE�� 	"4��

".04�6SERS�JOIN�5HE�.3�".04�$LUB�WIN��
NERSOF�&UROPRESS� 4OFTWAREjS�".04� PROd
GRAMMING�COMP�� 4END�_�����FOR� ISSUE�ONE�
OF�DISK�MAG�� $ONTACT�#RIAN� #ELL� � �.AGNOLIA�
1ARK� %UNMURRY� #ELFAST�#5���0%4�� 	"4��
�
"6('-�VZW�#I�MONTHLY�NEWSLETTER� 1%� DISd
TRIBUTION� ��SUPPORT�O F�#ELGIAN� PROGRAMS�
REGISTRATION�SITE� TIPS�� ����#FR�YEAR�MEMd
BERSHIP�� $ONTACT�-IEVEN� -EMA� .EESBERG�
��� �����)OLSBEEK� #ELGIUM�� 	"4��

$ITY�$ENTRE�"MIGA�(ROUP�"LL�ROUND� USER

GROUP�ESP�� 1%� %51� HELP�FOR�NEW�USERS��
.EET�0RMOND�)OTEL� ���PM ��$ONTACT�
1ATRICK�$HAPMAN� ��� #ALLYGALL� $RESCENT�
'INGLAS� &AST� %UBLIN� **� *RELAND� g ���������
.EMBERSHIP�_� �PER�WEEK�� 	"4��
�
$OMP�6�1AL�"USTRALIAN�GROUP�FOR�USERS� IN�
THE�OUTBACK�� /EWSLETTER� HELPLINE� 1%� LId
BRARY�� .EMBERSHIP�"����� $OMP�6�1AL� ����
.ACARTHUR�4TREET� 4ALE� 7ICTORIA������"USd
TRALIA�� 	"4��

$6(*�$OMMODORE�6SERS�(ROUP�OF�*RELAND
2UARTERLY�NEWSLETTER� DEMOS� 1%� ##4� DISd
COUNTS�� .EET��PM� 'RIDAY�FORTNIGHTLY� 4T�"Nd
DREWjS�$OLLEGE�� $ONTACT�(EOFFREY�3EEVES�
C �O �4T�"NDREWjS�$OLLEGE� #OOTERSTOWN�"Vd
ENUE� #LACKROCK� $O�%UBLIN�� c ������������
������ .EMBERSHIP�_����"SSOC�� FAMILY���
##4�MEMBERSHIP�ALSO�� 	"4��

%ANISH�".04�USER�GROUP�#IMONTHLY�DISK�
MAG� _��EACH� 1%� LIBRARY�� 4"&�FOR� INFO�� $ONd
TACT�5OM�1OULSEN� 4TENM	LLEN���� �����
)EDEHUSENE�%,�%ENMARK�c ���� ����������
	"4��

(IBRALTAR�"MIGA�6SERS�$LUB�1%� LIBRARY�
MONTHLY�NEWSLETTER� DISK�MAGAZINE� COMPEd
TITIONS� REGULAR�MEETINGS� 	IN�THE�+OHN�.ACINd
TOSH�)ALL
�� .EMBERSHIP�FROM�_�� PER�YEAR��
$ONTACT�%AVID�8INDER� �� -IME�5REE� -ODGE�
.ONTAGU�(ARDENS� (IBRALTAR�e���������
������� 	"4��

)54�	.ALTA
� 'REE�MEMBERSHIP�� $ONTACT�,�
$ASSAR� #LOCK���'LAT� ��)�&�)AL�5MIEM�;EJ��
TUN�;5/���.ALTA�c ��������� 	"4��

+APAN�"MIGA�(ROUP�4HARE�DISKS�AND�MAKE�
+APANESE�CONTACTS��$ONTACT�� 3ICK�(ARDAYA�
14$� ��� #OX������"10�"1�������64"��
	"4��

.ALTA�"MIGA�$LUB�$ONTACT�;APPOR� 10�#OX�
��� 4T�+ULIANS�.ALTA� � ������� � 	"4��
�
.ARITIME�"MIGA�$LUB�.ARITIME�COMPUTING�
INTERACT�WITH�SEAFARERS�ASHORE�ON�"MIGAS��
$ONTACT�$%3� ,�0SEI�(/�4HIPS�3EFIT�0FFICE�
���3UE�DE� LA� #RETONNIERE� ������$HERd
BOURG� 'RANCE�� � �������������� 	"4��
�
/AVAN�$OMPUTER�$LUB�4OFTWARE� REVIEWING�
GRAPHICS� BUSINESS� NEWS� AND�CHAT���.EET�
VARIOUS�HOTELS� IN� /AVAN� ������PM ��$ONd
TACT�.ARK�"RNOLD� $ANNISTOWN� /AVAN� $O�
.EATH� &IRE�g ������������ .EMBERSHIP�_��
PER�YEAR�� 	"4��

/� *RELAND�"MIGA�6SER�'REE�1%�DISK�BASED�
MAG�_���� �PER� ISSUE�� 4"&�TO�4TEPHEN�
)AMER� ���$REBILLY�3D� #ALLYMENA�$O�
"NTRIM� #5����%4�� 	"4��

/ORTHSIDE�"MIGA�(ROUP�-ECTURES�BY�PROFESd
SIONALS�ON�DIFFERENT�"MIGAS�AND� ASSOCIATED�
HARDWARE�� .EMBER�DEMONSTRATIONS�ON�SERId
OUS�SOFTWARE�AND�GAMES�� .EETS��PM�ALTERd
NATE�.ONDAYS� %ONAMEDE�)OUSE� %UBLIN�
����$ONTACT�8ILLIAM�,ELLING� �� �" �3AINSFORD�
"VENUE� %UBLIN��� *RELAND�c �������������
	"4��

3OYAL�"IR�'ORCE�"MIGA�$LUB�-OADS�OF�NEW�
1%�� .EETS�����������HOURS�5HURSDAYS
#LK���� 3OOM����� 4END� ���OF�YOUR�1%�DISKS�
PLUS���X���P�STAMPS�TO�4TAN�:OUNG� ).'�
3"'�-AARBRUCH� #'10����g ������ 	"4��
�
4INGAPORE�4LING�1ROMOTES�"MIGA� IN� 4INGAd
PORE�� .EET�&UGENIA�$OURT�EVERY�4UNDAY�
LPM �� $ONTACT�&RIC�$HAI� .-� #LOCK������d
���� 1ANDAN�7ALLEY�4INGAPORE������ � ����
��������� .EMBERSHIP�FREE�� 	"4��
�
4OFTWARE�&XCHANGE�$LUB�'REE�HELP�AND� ADd
VICE�� $ONTACT�.ICHAEL� -ACEY� 'ERN�S�1OST�0Fd
FICE� &NNISCORTHY� $O��8EXFORD� 3EPUBLIC�OF�
*RELAND�� 	"4��

8ORLDWIDE�1%�$LUB�0VER�� ����DISKS�� �
SEND� ��FORMATTED�DISKS�AND�STAMPED� ADd
DRESSED�JIFFY �BAG�FOR�CATALOGUE�� .EMBERSHIP�
%.���A�YEAR�OR�%.��A�MONTH�� $ONTACT�
%AVE�8HITE� #ERLINER�4TRASSE���� ������
3ATINGEN� (ERMANY�c �������������� 	(ERd
MANY
�� 	"4��

/EXT�MONTH� IN�"4����4COTLAND�8ALES�
SPECIAL� INTERESTS� ##4S�
/OTE��TH IS� LIS T� IS�PROVIDED�AS�A�FREE�SERVICE �
FOR�AMATEUR� NON�PROFIT�MAKING�USER�
GROUPS�������������� �DOES�NOT�ENDORSE�
OR� RECOMMEND�ANY�PARTICULAR�GROUP�AND�
CANNOT�BE�HELD� RESPONSIBLE�FOR�ANY�LOSSES�
OR�PROBLEMS�YOU�M IGHT�SUFFER�

'%44).'�9/523%,&� ,)34%$�� �!.� )-0/24!.4�./4%
:OUR�USER�GROUP�WILL� BE� LISTED�HERE�FREE�OF�CHARGE�FOR�SIX�MONTHS� THEN�DELETED� TO � PREVENT�
DEFUNCT�GROUPS�BEING� LISTED� INDEFINITELY��5HE�NUMBER�AT�THE�END�O F�EACH�ENTRY�IS�THE�LAST�
ISSUE� IN�WHICH�THA T�ENTRY�WILL� BE� INCLUDED�� *F�YOU�WANT�YOUR�GROUP�S�ENTRY�LE FT� IN�JU S T�SEND�
IN�TH IS �COUPON� AGAIN�A�COUPLE�O F�ISSUES� IN�ADVANCE�� 1%� LIBRARIES�ARE�NOW� LISTED� AT�THE�
END�OF�THE�1%�SECTION�� �TH IS � ISSUE� PAGE� ����
*F�YOU� RUN�A�USER�GROUP�WHICH� ISN jT � LIS TED �ON�TH IS �PAGE�F IL L� IN�THE �FORM�BELOW�FO R�YOUR�
FREE�ENTRY��4END�* T �TO ��FB@:������� �6SER�(ROUPS�-IST��� �.ONMOUTH�4 TREE T� #ATH �
#"���#8��8E� RESERVE�THE � RIGH T�TO � REFUSE�ENTRIES�

" 4 � � N

(ROUP�NAME��������� �
5YPE�OF�ACTIV ITIES�

1LACE�OF�MEETINGS��������������� �
5IME�OF�MEETINGS���������������� �
$ONTACT�NAME���������������������� �
$ONTACT�TELEPHONE�NUMBER��
$ONTACT�ADDRESS�����������������

.EMBERSHIP�FEE�������������������������������������������������
5HIS� IS�A�NEW�ENTRY�r � AN�UPDATED�ENTRY�r

( ( � !-)'!�3(/00%2�_ �)335%����_ �$%#%-"%2� ����
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:OUR�UNMISSABLE�CO)ERTLON�
ESSENTIAL�"MLGU�#LLVLCE

B I F . I I I I W . A N I N
)AND�SCANNERS�REVIEWED�AND�RATED�
���MEMORY�EXPANSIONS�COMPARED��
INCORPORATING�SOUND�EFFECTS�AND�
SOUNDTRACKS�INTO�YOUR�ANIMATIONS��AND�
ARTIFICIAL�INTELLIGENCE������������������������_+
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�%�1AINT�PACKAGES�REVIEWED�AND�
RATED��WHICH�PROGRAMMING�LANGUAGE�IS�
THE�ONE�FOR�YOU��+7=;.JH;7C����.97B7��
�HE7:97IJ�/?JB;H�AND�THE�,$4�
1OWERBOARD�1$�EMULATOR�REVIEWED���_�

"CCELERATOR�CARDS�PUT�HEAD�TO�HEAD��
THE�VERSIONS�OF�#"4*$�COMPARED��FIRST�
INSTALLMENT�OF�$�PROGRAMMING�TUTORIAL��
�7HI���+?F;I�+HE<;II?ED7B�AND�"5�0NCE�
1$�EMULATOR�REVIEWED���������������������� _�

3"� )335%��

(&5�5)&�
�� 3 *()5�

13*/5&3

nqFOAS.3 J

5EN�OF�THE�MOST�POPULAR�PRINTERS�
CHECKED�OUT��CREATING�A�STRUCTURED�
DRAWING�PACKAGE�WITH�$��2EH:MEHJ>��
-;7B����$C7=?D;��.KF;H87I;���� /63�
AND�+HE����REVIEWED������������������������ _�

)335%��

"�COMPLETE�GUIDE�TO�BUYING�"MIGAS�
AND�RELATED�HARDWARE��THE�)".�&�
GRAPHICS�SYSTEM�3OC(EN�GENLOCK
,$4�SEQUENCER�REVIEWS�1-64�TIPS�ON�
%51�.*%*�AND�SPREADSHEETS������������ _�

)335%���

5HE�BEST�*N�1%�SOFTWARE�� �HOW�TO�SET�
UP�A�COMPLETE�SOFTWARE�SYSTEM�FOR�
NOTHING��THE�1OST4CRIPT� INTERPRETER�
+EIJ�� $C7=;(7IJ;H�AND�.7NED.9H?FJ�
+HE<;II?ED7B�REVIEWED����������������������� _�

�C?=7�.>EFF;H�"WARDS��$OVER�DISK�
$(�FONTS�%IR8ORK�SCREEN�BLANKER�
*$ALC�-H"�1OWER4NAP���3%&4
3E0RG�4AFE�%ELETE�41$*OCK�4YSLNFO�
AND�7IRUS�$HECKER�����������������������������_�

���PRINTERS�� �DOT�MATRIX� INKJE T��
LASER�� �REVIEWED�AND�I�
"MIGA�GUIDE��SPREADSHEET>�
GUIDE�TO�"MIGA%04����CODE�CLINIC��
SAMPLE�STORAGE�TECHNIQUES�������������� _�

)335%���

����TOP�TIPS�� �ADVICE�ON�EVERYTHING�
FROM�ACCELERATORS�TO�8ORKBENCH
#"4*$�TO�81S�$�TO�VIDEO��#?J�&?J��
+HE<;II?ED7B��7B9�AND�)"."jS�����
GENLOCK�REVIEWED������������������������ �����_�

" . *( "

)335%��� )335%��� )335%���

6PGRADE�YOUR�"����TO�"�����LEVEL��
ITOR�ROUND�UP��$OVER�%ISK�
+�90PER�.OVE�FILE�MOVER
�APPOINTMENT�SCHEDULER�
S�AND�7IRUS�$HECKER��������_�

)OW�TO�MAKE�MONEY�WITH�YOUR�"MIGA��
"MIGA�ANIMATIONS�ON�57�� LEGAL�ADVICE��
CHORDS�WITH�*9J7( ����?H;9JEHO�*FKI��
&MPLANT�AND��HJ��;F7HJC;DJ�
+HE<;II?ED7B�REVIEWED��

!-)'!�3(/00%2�_ �)335%����_ �$%#%-"%2� ����

$OMPUTER�CRIME�AND�HOW�TO�PROTECT�
YOURSELF�FROM�IT��1OWER�9-�HIGH�DENSITY�
FLOPPY�"MI�#ACK�BACK�UP�SYSTEM
7-AB�:B)IGITISE)AND�.#9����

���������������������_�

)335%���

5HE�TOP�DESKTOP�PUBLISHING�PACKAGES�
REVIEWED�AND�RATED��UNDERSTANDING�
TYPOGRAPHY��WRITE�ADVENTURE�GAMES�
WITH�1?I?ED7HO��TIPS�ON�WRITING�YOUR�
OWN�ARCADE�GAME������������������������������_�

7IDEO�ON�THE�CHEAP�� �THE�TECHNIQUES�
AND�LOW�COST�SOFTWARE�YOU�NEED��HOW�
TO�USE�FONTS��+HEF;H�"H7CC7H��
5ECHNO4OUND�5URBO���AND�+EM;H87I;�
REVIEWED��������������� ����������������������������_�

)OW�TO�FIT�A�HARD�DRIVE�TO�AN�"����OR�
"������$OVER�DISK��"LERT�$YCLE�5O�
.ENU�,WIKBACKUP�-H"�3EQ5OOLS�
4NOOP%04�7IRUS�$HECKER�ASSEMBLER�
AND�LINKER�PACKAGE����������������������������_�

3".�� �WHAT�*T�IS�AND�WHAT�TO�BUY�IN�
OUR�IN�DEPTH�ROUND�UP�AND�TUTORIAL��%*:�
HARDWARE�REPAIRS��ELIMINATING�.*%*�
FAULTS���HJ� NFH;II?ED�AND�(�-OCK�
GENLOCK�REVIEWED�����������������������������_�

)335%���



"MIGA�"NSWERS�SPECIAL�� ����PAGES�OF�
SOLUTIONS�TO�PROBLEMS�ON�EVERYTHING�
FROM�"MIGA%04�TO�VIDEO��USING�LIGHTING�
TO�ENHANCE�YOUR��%�GRAPHICS�
CREATIONS��(7NBFB7D���REVIEWED�������_�

"MIGA�"NSWERS�SPECIAL�� ����PAGES�OF�
ADVICE�$OVER�DISK��DEBUGGING�UTILITIES�
'LEXOR�&ASY$ALC�1AY"DVLCE�"41AINT�
) 1 ) # *G E �"DDRESS�BOOK�SOURCE

��%,/-�$HECKER�� ��������������������_�

)OW�BEST�TO�DRAW�WITH��;BKN;�+7?DJ��
THE�GUIDE�TO�THE�BEST�SOUND�SAMPLERS�
AVAILABLE��BUDGET�BUSINESS�PACKAGES��
"��-EKJ;�+BKI����.>EMC7A;H�AND�
3ENDALE�4UPER������REVIEWED���������_� 3OC5EE

$%57�AND�ITS�SOFTWARE�
GOING�OVER��HOW�TO�PERFECT�YOUR�
PRINTING��)ARLEQUIN�GRAPHICS�BOARD�
4TEREO�.ASTER�SAMPLER�AND�,$4�1OWER�
#OARD�1$�EMULATOR�REVIEWED������������ _�

5HE�COMPLETE�"MIGA�SOFTWARE�GUIDE��
HOW�TO�RECEIVE�SATELLITE�AND�RADIO�
TRANSMISSIONS��DESIGNING�$HRISTMAS�
CARDS�WITH�+HE<;II?ED7B�+7=;��� REVIEWS�
OF�.97B7�AND�THE�"����1LUS������������� _�

)335%��� !-)'!�3(/00%2�").$%2

5ELEPHONE�/O��

.ETHOD�OF�PAYMENT�	PLEASE�CIRCLE
� "CCESS� n � 7ISA� n� $HEQUE� n� 10�

$REDIT�$ARD�/O� &XPIRY�%ATE�,EEP�YOUR�COPIES�OF��C?=7�.>E�
SAFE�AND� *N�ORDER�� �IT jS�IDEAL�FOR�
BUILDING�UP�A�VALUABLE�AND�USEFI�
REFERENCE�SET��������� ���������0/*

_ �)335%� � � � _ �$ )# %

/INE�TOP�WORD�PROCE�
AND�RATED��$OVER�%ISK��&D8ORD���
EDITOR�81�";4PELL�SPELLING�CHECKER�
$OMPU(RAPHIC�FONTS�AND�7IRUS�
$HECKER��������������������������������������������� _�

)335%���

4TEP�BY�STEP�GUIDE�TO�RAY�TRAC�
ACCELERATOR�BOARD�ROUND�UPj�
MUTTGJGGDNG�TUTORIAL��BUILD�A�30.�
SWITCHER���(*.�+HE<;II?ED7B�AND�
0PALVISION�REVIEWED������������������������� _�

'IND�OUT�HOW�YOUR�"MIGA�WORKS�WITH�
5HE�"MIGA�&XPOSED��GET�THE�BEST�FROM�
YOUR�SAMPLES��FRACTAL� LANDSCAPES��7)4�
BACK�UP�SYSTEM�+;HIED7B�+7?DJ�AND�
/OF;.C?J>�REVIEWED������������������������� _�
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5HESE� ARE� REALISTIC� RAILWAY� SIMULATIONS� ACCLAIMED� BY� CUSTOMERS� IN� ���
COUNTRIES�MANY�OF�THEM�WORKING�RAILWAY�STAFF��NOW�ALMOST�THE�WHOLE�RANGE�
IS�AVAILABLE�FOR�TTHE�"MIGA��5HEY�DO�NOT�OFFER�ARCADE�STYLE�GRAPHICS�SIMPLY�
REALISTIC� DISPLAYS� BASED� ON� THOSE� USED� IN� MODERN� SIGNALLING� CENTRES��
$OMPATIBLE�WITH�8ORKBENCH��� AND���� ��.B�REQUIRED�
5RAFFIC�$ONTROL��%ONCASTER��������%EAL�WITH�FREQUENT�ELECTRIC�SERVICES�ON�
THE� &AST� $OAST� MAIN� LINE� AND� *NTER�$ITY� CROSS�COUNTRY� SERVICES� ON� THE�
/ORTH�&AST� �� 4OUTH�8EST� ROUTE� ALSO� CROSS�COUNTRY� 4PRINTER� SERVICES�
BETWEEN� )UMBERSIDE�AND�4HEFFIELD�.ANCHESTER�THAT�MUST�CROSS�THE�MAIN�
LINES��"DD�TO�THIS�TERMINATING�LOCAL�SERVICES�MAINLY�ON�THE�-INCOLN�AND�-EEDS�
LINES�AND� A� FAIR�AMOUNT�OF�FREIGHT�TRAFFIC� AND�YOUR�TASK�IS� NOT�EASY�� 1RICE�
_�����
5RAFFIC� $ONTROL�� $REWE� ����� �� 1ERHAPS�THE� BEST� KNOWN� STATION� IN� THE�
COUNTRY�AND�STILL�BUSY�WITH�CROSS�COUNTRY�SERVICES�TO�4TOKE�4HREWSBURY�AND�
$HESTER�AND�LOCAL�SERVICES�TO�.ANCHESTER�AND�-IVERPOOL�AS�WELL�AS�THROUGH�
PASSENGER�AND�SOME�FREIGHT�SERVICES�ON�THE�8EST�$OAST�MAIN�LINE��:OURTASK�
INCLUDES�ENGINE� CHANGING�ON� SOME�PARCELS�WORKINGS�AND� SOMETIMES�ON�
LOCAL�AND�)OLYHEAD�SERVICES�DUE�TO�SHORTAGE�OF�)45S�OR�MULTIPLE�UNITS��1RICE�
_�����
5RAFFIC�$ONTROL��%ONCASTER��������"�SIMILAR�VOLUME�OF�TRAFFIC�TO������ BUT�
VERY� DIFFERENT� MOTIVE� POWER�� �)ERITAGE�� %.6S� )45S� LOCORHAULED�
CROSS�COUNTRY�SERVICES��1RICE�_�����

4PECIAL� OFFER�� #OTH� %ONCASTER� ����� AND� %ONCASTER�
�����FO R�ONLY�_������
1RICES�SHOWN� ABOVE� INCLUDE� 7"5� POSTAGE� �� PACKING� 	6,�OR�OVERSEAS
��
1LEASE�SEND�PAYMENT�WITH�ORDER�OR�QUOTE�FULL�CREDIT�CARD�DETAILS�	INCLUDING�
EXPIRY�DATE
�AND�REMEMBER�TO�STATE�YOUR�COMPUTER�TYPE�

0VER� ��� OTHER� RAILWAY� SIMULATIONS�
AVAILABLE�NOW�FOR�THE�"MIGA���4"&�FOR�
COMPLETE�LIST�

2( ,�+P@���#ALP�� 2��	�� ��2P��#=RE@aO�"HKOA��+ARANOPK?G�&NAAJ��
'AIAH�'AILOPA=@��'ANPO��'/���+4

'DSSHMF
/>?I�CEDJ>��<EH�J>EI;�M>E�7H;D�J�
M?H;:�KF�O;J���7L;�2?D:;H�J7A;I�
OEK�ED�7D�?DJHE:K9JEHO�JEKH�E<�J>;�
MED:;H<KB�MEHB:�E<�9ECCI

�OMMS�OR�TO�GIVE� IT� ITS�FULL�
TITLE � k TELECOMMUNICATIONSl �
IS�SIMPLY�A�MATTER�OF�
COMPUTER�TO�COMPUTER�

COMMUNICATION�USING�THE�PHONE��
.ANY�PEOPLE�WHO�HAVE�NO�EXPERIENCE�
OF�COMMS�OFTEN�MISTAKENLY�THINK�THAT�
IT� IS�ALL�ABOUT�HACKING� BREAKING�INTO�
SECRET�DEFENCE�SYSTEMS�OR�STEALING�
VAST�QUANTITIES�OF�CASH�FROM�AN�
UNSUSPECTING�BANK��4ORRY�FOLKS� BUT�
THAT�AINjT �IT��$OMMS� IS�ABOUT�THE�
TRANSFER�OF�INFORMATION��5HAT�
INFORMATION�CAN�BE�
SIMPLE�CHAT�
ELECTRONIC�MAIL�PUBLIC�
DOMAIN�PROGRAMS� INd
DEPTH�CONFERENCING�
AND�SO�ON��5HERE�ARE�
FREE�ACCESS�DATABASES�
WHICH�HOLD�AN�
AMAZING�AMOUNT�OF�
INFORMATION�ON�EVERY�
SUBJECT�UNDER�THE�SUN�
WHICH�YOU�CAN�TAP
INTO�� �IT�S �ALL�MUCH� ����������� hhh
EASIER�THAN�GOING�TO�THE� LIBRARY�AND�
POSSIBLY�JUST�AS�MUCH�FUN�

5O�GET �STARTED� IN�THIS�FASCINATING�
FIELD�YOU�WILL� NEED�A�CERTAIN�AMOUNT�OF�
EQUIPMENT�	*jLL� HAZARD�A�GUESS�THAT�
YOU�WILL� PROBABLY�HAVE�SORTED�OUT�AN�
"MIGA�BY�NOW
�� 'IRST�YOU�NEED�
SOMETHING�TO�ALLOW�YOUR�"MIGA�TO�
COMMUNICATE�VIA�THE�TELEPHONE� LINE�
AND�A�MODEM� IS�JUST�THE�TICKET��"�
MODEM�OR�.0DULATOR�%&.ODULATOR

PLUGS� INTO�THE�SERIAL� PORT�OF�YOUR�"MIGA�
AND�CONVERTS�DIGITAL� INFORMATION� INTO�
AN�ANATOG�SIGNAL�THAT� IS� USABLE�OVER�
THE�TELEPHONE� LINE�� 	*T�NEEDS�TO�BE�
CONVERTED� BECAUSE�COMPUTERS�TALK� IN�
BINARY�� �� �S�AND� L jS�� �DIGITAL�
INFORMATION�WHICH� A�TELEPHONE� LINE�
CANNOT�HANDLE�
�5HE�MODEM� IS�
ATTACHED�TO�THE�TELEPHONE�SOCKET�AND�
SENDS�THIS�DIGITAL� INFORMATION�OVER�THE�
LINE�TO�ANOTHER�MODEM�ATTACHED�TO�
ANOTHER�COMPUTER�� 5HE�MODEM�AT�THE�
OTHER�END�CONVERTS�THE�ANALOG�SIGNAL�

BACK� INTO�A�DIGITAL

����C7O�M;BB�<?D:�
J>7J�OEK�8;9EC;�
>EEA;:�ED�J>;�
IE9?7B�I?:;�E<�J>;�
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ONE�THAT�THE�
RECEIVING�COMPUTER�
DEALS�WITH�

"LWAYS�TRY�TO�
BUY�THE�FASTEST�
MODEM�YOU�CAN�
AFFORD�� �IT�CAN�BE�A�
FALSE�ECONOMY�TO�
DO�OTHERWISE��5HE�
FASTER�YOU� CAN�
TRANSFER�THE

�������������������������������� INFORMATION� THE
LESS�TIME�YOU�WILL� SPEND�ON�LINE� AND�
SO�THE� LESS�MONEY�YOU�WILL� BE�GIVING�
#RITISH�5ELECOM��5HESE�DAYS�YOU�CAN�
PICK�UP�A�VERY�FAST�MODEM�FOR�A� LOT�
LESS�THAN� *� ONCE� PAID�FOR�A�SNAIL�WHICH�
HAD�BEEN� PAINTED� BLACK�WITH� A�FEW�
FLASHING�RED� LIGHTS�STUCK�UP� ITS�NOSE�

4%2-�4)-%
4O�YOU�HAVE�YOUR�COMPUTER�AND�YOU�
HAVE�A�MODEM�� /EXT�YOU�NEED�TO
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PROVIDE�AN�EASY�METHOD�OF�GETTING�
THE�TWO�TALKING�TO�EACH�OTHER��5HIS� IS�
ACCOMPLISHED�BY�WHAT�IS�CALLED�
TERMINAL� SOFTWARE��5HIS�SOFTWARE�
ENABLES�YOUR�"MIGA�TO�COMMUNICATE�
WITH�YOUR�MODEM� IN�THE�CORRECT�WAY�
AND� IS�CUSTOMISABLE�TO�MAKE� LIFE�AS�
EASY�AS�POSSIBLE��8E� IN�THE�"MIGA�
COMMUNITY�ARE�FORTUNATE�THAT�
WITHOUT�EXCEPTION� ALL�THE�BEST�
TERMINAL� SOFTWARE� IS� IN�THE�PUBLIC�
DOMAIN�� �THAT� IS�VIRTUALLY�FREE��"�
NUMBER�OF�COMMERCIAL� PROGRAMS�
HAVE�APPEARED� OVER�THE�YEARS� BUT�
THEY�HAVE�NEVER�REALLY�CUT�THE�
MUSTARD�� 	*jM�NOT�SURPRISED�� �HAVE�
YOU�EVER�TRIED�CUTTING�MUSTARD � *T�S�
BLOODY�DIFFICULT�YOU� KNOW�
�5HIS�CAN�
BE�PUT�DOWN�TO�THE�FACT�THAT�THE�
COMMS�WORLD� IS�POPULATED�BY�AN�
INCREDIBLE�BUNCH�OF�ENTHUSIASTS��5HE�
PEOPLE�WHO�WRITE�THE� BEST�COMMS�
PROGRAMS�ARE�DOING�IT�OUT�OF�LOVE�OF�
THE� HOBBY� NOT�TO�MAKE�A�FORTUNE��
5HIS�MEANS�THAT�THEY�ALSO�TEND�TO�
OFFER�GENUINE�SUPPORT�AND�UPDATE�
PROGRAMS�WHENEVER�THEY�HAVE�TO�

5HE�TERMINAL� SOFTWARE�ASPECT�HAS�
LONG�BEEN�AN�AREA�THAT�HAS�PUT�
PEOPLE�OFF�TRYING�COMMS�MISTAKENLY�
THINKING�IT� IS�GOING�TO�BE�A� NIGHTMARE�
OF�CONFIGURATION�AND�ANORAK�SPEAK��
8RONG�� /OWADAYS�TERMINAL� PROGRAMS�
ARE�AS�EASY�TO�USE�AS�SOMETHING�THAT�
IS�VERY�EASY�TO� USE� INDEED�

.Y�PERSONAL� CHOICE� AND�THE�
CHOICE�OF�MANY�ENTHUSIASTS� IS� +7D?��
5HIS�PROGRAM� IS� IN�THE�PUBLIC�DOMAIN�
AND�CAN�BE�GOT�FROM�ANY�DECENT�
#ULLETIN�#OARD� 	##4
�� *F�YOU�DONjT�
KNOW�ANYONE�WHO�HAS�ACCESS�TO�A�
##4�YOU�CAN� PURCHASE�THE� LATEST�
VERSION�FROM�ANY�OF�THE�BETTER�1%�
-IBRARIES� 	SEE�THE�DIRECTORY�ON� PAGE�
����OF�THIS� ISSUE
�� +7D?�REQUIRES�
8ORKBENCH� �����OR�ABOVE� BUT�YOU�
REALLY�SHOULDNjT �STILL�BE�USING�8B�����
YOU� KNOW�� 1ROVIDING�YOU� READ� +7D?PE�
EXTENSIVE�DOCUMENTATION�BEFORE�JUST�
GETTING�STUCK� IN�THERE�YOU� SHOULD�
HAVE�NO�TROUBLE� IN�SETTING�UP�THE�
SOFTWARE�TO�TAKE�BEST�ADVANTAGE�OF�
YOUR�EQUIPMENT�AND�NEEDS�� +7D?�IS�
ONE�OF�THE�MOST�FLEXIBLE�OF�THESE�
TERMINAL� PROGRAMS�� �THAT�S�THE�
REASON� *� USE� IT�� �AND�THIS�FLEXIBILITY�IS�
REALLY� REQUIRED� BECAUSE�OF�THE�VAST�
NUMBER�OF�MODEMS�AND� PROTOCOLS�
AND�SYSTEMS�OUT�THERE�

5HE�0ELKB?LLH�FEATURE�OF�+7D?�
M>OQF@RI>OIV�ABPBOSBP� >� JBKQFLK �
BECAUSE� IT� FP� SO�@LJMOBEBKPFSB�
&ACH�ENTRY�HAS� ITS�OWN� CONFIGURATION�
SO�THAT�YOU�DONjT�HAVE�TO�CHANGE�
SYSTEM�DEFAULTS�WHEN�DIALLING�
DIFFERENT�SYSTEMS�� +7D?�IMPLEMENTS

THE�;.ODEM�PROTOCOL� BETTER�THAN�ANY�
OTHER�PROGRAM� *� HAVE�TRIED� AND�THIS�
CAN�BE�VERY�IMPORTANT�� 5ERM�WILL� EVEN�
SPEAK�TO�YOU�USING�ITS�SPEECH�
FACILITY�WHICH�MAY�SOUND� LIKE�A�
GIMMICK�BUT�*� LIKE�TO�BE�ABLE�TO�HEAR�
THE�COMPUTER�TELLING�ME�A�DOWNLOAD�
IS�COMPLETED�SO� I�CAN�HOP�OUT�OF�THE�
BATH�AND� SAVE�A� LARGE�PHONE�BILL�
	+UST�DONjT�ASK�WHAT� *�M�DOING� IN�THE�
BATH�WHILE�ON�LINE����


!,,�!"/!2$
"LL�WE�NEED�NOW� IS�SOMEWHERE�TO�CALL�
TO�TRY�IT�ALL� OUT��5HE�PLACE�TO�CALL� IS�
KNOWN�AS�A�#ULLETIN�#OARD�4YSTEM�OR�
##4�FOR�SHORT��"�##4� IS�QUITE�SIMPLY�
AN�ELECTRONIC�VERSION�OF�THE�
NOTICEBOARDS�YOU�FIND� IN�ALL� SORTS�OF�
PLACES�� 1EOPLE�CAN� LEAVE�A�NOTE�
PINNED�TO�THE�BOARD� AND�ANYONE�WHO�
WANDERS�PAST�CAN� READ� IT��AND� LEAVE�A�
REPLY��5HATjS�HOW�IT�WORKS� SIMPLY�
BUT�OF�COURSE�THERE� IS�MUCH�MORE�TO�
IT�THAN�THAT��"CCESS�TO�YOUR�MESSAGE�
CAN�BE� RESTRICTED� DEPENDING�ON�THE�
AREA�TO�WHICH�YOU�ARE�POSTING�IT�� :OU�
CAN�SEND�ELECTRONIC�MAIL� 	OR�&.AIL�FOR�
SHORT
�WHICH� IS�TOTALLY�CONFIDENTIAL�
AND�CAN�ONLY�BE� READ�BY�THE�PERSON�
YOU�ARE�SENDING�TO�

"S�WELL� AS�MESSAGES� MOST�
##4S�HAVE� LARGE�FILE� AREAS��5HIS� IS�
WHERE�A� POOL�OF�PUBLIC�DOMAIN�
SOFTWARE�SITS�FOR�THE�BENEFIT�OF�
MEMBERS�OF�THE�##4��5O�GAIN�ACCESS�
TO�THIS�VAST�QUANTITY�OF�SOFTWARE�YOU�
WILL� NEED�TO� LET�THE�4YSTEM�0PERATOR�
OR�4YS0P�KNOW�YOU�ARE�NEW�TO�
COMMS� AND�HE�WILL� USUALLY�ADJUST�
YOUR�UPLOAD�TO�DOWNLOAD� RATIO�
ACCORDINGLY��5HESE� RATIOS� RESTRICT�THE�
AMOUNT�OF�SOFTWARE�YOU�CAN�
DOWNLOAD�ACCORDING�TO�HOW�MUCH�YOU�
HAVE�UPLOADED�TO�THE�SYSTEM�� �
NOBODY� LIKES�A�FREELOADER� AFTER�ALL��
.ANY�##4S�WILL� ABOLISH�THESE� RATIOS�
FOR�YOU� IF�YOU� SUBSCRIBE�TO�THE�
SYSTEM�� �THAT�IS� PAY�A�SMALL� ANNUAL�
FEE�WHICH� HELPS�THEM�OFFSET�THE�
COSTS�OF�ACTUALLY�RUNNING�THE�#ULLETIN�
#OARD�� 4YS0PS�USUALLY�OPERATE�OUT�OF�
LOVE� NOT�FOR�FINANCIAL� REASONS� AND� IT�
CAN�END�UP�BEING�AN�EXPENSIVE�AFFAIR
� �BELIEVE�ME� *� KNOW�

8ATCH�OUT�IN�THESE�VERY�PAGES�
	AND� OF�COURSE�ON�OTHER�#ULLETIN�
#OARDS
�FOR�RECOMMENDATIONS�OF�
##4S�TO�CALL�� �A�COUPLE�OF�GOOD�ONES�
ARE����'OR�"MIGA�	e�������������
�
AND�THE�$HEAM�"MIGA�#ULLETIN�#OARD�
	e�������������
�� 0NCE�YOUjVE�GOT�
YOUR�NUMBER�YOU�ARE�PROBABLY�A�BIT�
APPREHENSIVE�ABOUT�HOW�YOU�GO�
ABOUT�CALLING�FOR�THE�FIRST�TIME��8ORRY�
NOT� FOR�8AVEY�IS� HERE�

5YPE�THE�COMMAND�"5�TO�MAKE�
SURE�THAT�YOUR�TERMINAL� SOFTWARE�
MODEM�AND�COMPUTER�ARE�ALL�TALKING�
TO�EACH�OTHER��5HIS�SHOULD�GET�A� REPLY�
OF�0,� IF�EVERYTHING� IS�FABBY�DOO�� *F�IT�
DOESNjT�WORK� TRY�MAKING�SURE�THAT�
YOUR�MODEM� IS�SWITCHED�ON����

/OW�SELECT�THE�SERIAL�
PREFERENCES�MENU�AND�ENSURE�THAT�
YOU�HAVE�THE�FOLLOWING�OPTIONS�SET�� �
THEY�WILL�GET�YOU�CONNECTED� OKAY�TO�
MOST�##4S�OUT�THERE�

#ITS���&IGHT
1ARITY���/ONE
4TOP�#ITS���0NE
)ANDSHAKING���354�$54

.AKE�SURE�YOU� HAVE�ENTERED�THE�
NUMBER�OF�THE�##4�YOU�WANT�TO�@>II�
INTO�THE�0ELKB?LLH�SECTION�OF�YOUR�
SOFTWARE� AND�THEN�EFQ�THE�%IAL�
?RQQLK��8HEN�THE�MODEM�AT�THE�
OTHER�END�ANSWERS�YOU�LL� HEAR�A�FEW�
ODD�BLEEPS� AND�WHISTLES� AND�THEN�
YOU� SHOULD�GET�A�MESSAGE�ON� SCREEN�
SAYING�SOMETHING�ALONG�THE� LINES�OF�
kCONNECTEDl ��"T�QEFP� POINT�PRESS�THE�
�3ETURN�� KEY�TO�GET�QEFKDP� JLSFKD��
AND�THEN�PRESS�THE��&SCAPE��KEY�A�
COUPLE�OF�QFJ BP� TO�START�THE�SOFTWARE�
OFF�AT�THE�OTHER�END�	THIS�TFII� USUALLY�
START�ANYWAY�AFTER����SECONDS�OR�SO�
BUT�WHY�WASTE�TIME 
�� 1ROVIDING�ALL� FP�
WELL�YOU� SHOULD�BE�GREETED�BY�A�
WELCOME�MESSAGE�WHICH�WILL� PROMPT�
YOU� TO�ENTER�YOUR�NAME�� %O�THIS�AND�
IT�TFII� TELL�YOU� IT�DOESNjT �KNOW�YOU�AND�
ASK� FC�YOU�ARE�A�NEW�USER�� 3ESPOND�
IN�THE�POSITIVE�	SAY�YES� BOZO
�AND�
YOU�WILL� THEN�BE�ASKED�TO�COMPLETE�A�
QUESTIONNAIRE��5HE�##4�NEEDS�TO�
KNOW�THESE�THINGS� IN�ORDER�TO�PROTECT�
ITSELF�� �IT� FP�ONLY�FAIR�THEY�KNOW�WHO� IS

USING�THEIR�SYSTEM� SO�BE�HONEST�
ABOUT�YOUR�ANSWERS�

5HE�##4�WILL�WANT�YOUR�REAL�
NAME�ADDRESS� TELEPHONE�NUMBER�
AND�ALSO�SOME� INFORMATION�ABOUT�THE�
COMPUTER�AND�EQUIPMENT�YOU�ARE�
USING�SO�AS�TO�ENABLE�YOU�GET�THE�
BEST�OUT�OF�THE�SYSTEM�� *F�SOME�OF�
THE�QUESTIONS�ARE�OF�A�TECHNICAL�
NATURE�WHICH�MEANS�THAT�YOU�DONjT�
UNDERSTAND�THEM�FULLY�JUST�PRESS�
�3ETURN��� �THIS�WILL�GIVE�YOU�THE�
SYSTEM�DEFAULT�WHICH�WILL�WORK�NINE�
TIMES�OUT�OF�TEN�ANYWAY�

0NCE�ACCEPTED�AS�A� NEW�MEMBER�
OF�THE�##4�DROP�THE�4YS0P�A� LINE�TO

SAY�HELLO� AND�ALSO�TO�THANK�HIM�FOR�
ALLOWING�YOU�TO�USE�HIS�SYSTEM��"FTER�
ALL� IT� IS�ONLY�POLITE�� 0H� AND�DONjT�
WORRY�ABOUT�4YS0PS�� THEY�MIGHT�BE�
(OD�ON�THEIR�##4S�BUT�THEY�ARE�
USUALLY�PRETTY�NICE�PEOPLE����

#)8�+)#+3
0NCE�YOU� HAVE�TRIED�A�FEW�##4S�YOU�
MAY�WELL� FIND�THAT�YOU�BECOME�
HOOKED�ON�THE�SOCIAL� SIDE�OF�THE�
HOBBY� THE�TALKING�TO� PEOPLE�MAKING�
FRIENDS�GAINING�KNOWLEDGE� ETC��ETC��
*F�SO�YOU�MAY�WELL�WANT�TO�TRY�THE�
6,jS� LARGEST�CONFERENCING�SYSTEM�
$*9��5HE�$OMPULINK� *NFORMATION�
EXCHANGE�DIFFERS�FROM�THE�STANDARD�
##4S� IN�THAT� IT� IS�A�COMMERCIAL�
SYSTEM�WHICH�COSTS�MONEY�TO�USE�
BUT�THERE� ARE�MANY�BENEFITS�TO�BE�
GAINED�� 5HE�EMPHASIS�ON�$*9� IS�ON�
CONFERENCING�� �TALKING�ABOUT�SPECIFIC�
SUBJECTS� IN�OPEN�OR�CLOSED�
CONFERENCES� TO�MANY�THOUSANDS�OF�
SUBSCRIBERS��5HERE� IS�A� REAL�WEALTH�OF�
KNOWLEDGE�ON�$*9� NOT�LEAST�FROM�THE�
MANY��?;93�*:ABB7D�WRITERS�WHO�
INHABIT�THE�SYSTEM�� �THERE� IS�EVEN�AN�
AMIGASHOPPER�CONFERENCE�WHERE�YOU�
CAN�TALK�DIRECTLY�TO�US� AND�ABOUT�US�

"ND�DONjT �FORGET�THE�AMIGA�
CONFERENCE�WHICH� IS�ONE�OF�THE�
BUSIEST�ON�THE�SYSTEM�� 'OR�MORE�
INFORMATION�ABOUT�$*9�JUST�CHECK�OUT�
�?;93�*:ABB7D����	BACK� ISSUES�ARE�
AVAILABLE�� �SEE�PAGE���
�OR�CALL�THEM�
ON�e���������������#$

TO� PREVIOUS� SEARCH�PATTERN

TEWSGROUP�4ELECTION� CO.NANDS�
J� $ATCH�UP�	eARK� THIS� NEWSAROUP�ALL� READ��
�� FTFOAN�ON� REA"�UNREAA�CHANGES� TO� THIS� NEWSSROUY�SINCE�GOU�STARTED�CRN�
�� TO� THE�NEXT�NEWSGROUP�WITH�UNREAD�NEWS��
I� (O� TO� THE�NEXT� NEWSGROUP�
f� (O� TO� THE�PREVIOUS� NEWSGROUP�WITH�UNREAD�NEWS�
�� (O� TO� THE�PREVIOUS� NEWSGROUP�

(O� TO� THE� PREVIOUSLY� DISPLAYED�NEWSGROUP�
I�� (O� TO� THE� FIRST� NEWSGROUP�
j� (O� TO� THE� FIRST� NEWSGROUP�WITH�UNREAD�NEWS�
�� (O� TO� THE� LAST�NEWSGROUP�
��NAWE� (O� TO� THE�NAWED�NEWSGROUP�� 4UBSCRIBE� TO� NEW�NEWSGROUPS� THIS�WAY� TOO�
bPAT� 4EARCH�FORWARD�FOR�NEWSGROUP�WATCHING�PATTERN�
�PAT� 4EARCH�BACKWARD�FOR�NEWSGROUP�WATCHING�PATTERN�
m� 	6SE� ��AND� �STALE� PATTERNS�� "PPEND�R�TO� INCLUDE� READ�NEWSGROUPS�

I� PAT� -IST� UNSUFOSCRIFOED�NEWSGROUPS�CONTAINING�PATTERN�
��NAWE� .OVE�NAMED�NEWSGROUP�ELSEWHERE� 	NO� NAWE� WOVES�CURRENT�NEWSGROUP��
f� PAT� 0NLY� DISPLAY�NEWSGROUPS� WATCHI�NG�PATTERN�� 0WIT� PAT� TO� UNRESTNCT�
��PAT� HIKE�O� HUT� ALSO�SCANS� FOR�UNSUBSCRIBED�NEWSGROUPS�WATCHING�PATTERN��
��� FOIST� CURRENT� �NEWSRC��
�� ���� 11INT� CURRENT� COWWAND��INE�SWITCH�SETTINGS�
ISWITCH��SWI�TCH�

T� 	OR�UNSET
� WORE�COWWAND��INE� SWITCHES�
�FT� 1RINT� CURRENT�MACRO�DEFINITIONS�
44DET� %EFINE� A�NEW�WAORO�
*� 2UIT�C M �
�� 2UIT� RESTORING� �NEWSRC� TO� ITS� STATE� AT�STARTUP�OF� C M 
7,� &DIT� THE� GLOBAL� ,*--�FILE�� 6SE� COWWANDS� LIKE��PATTERN�J� TO�SUPPRESSPATTERN� IN�EVERY�NEWSGROUP�
�� 1RINT� VERSION��O� WACROS�DEFINED�
e) f 8 ) 	��&ND�OF� NEWS�GROUPS��WHAT� NEXT � $NPGHL� )

'EEAI�9ECFB?97J;:��2;BB�� :ED�J�MEHHO�� �M?J>��C?=7�.>EFF;H�>;H;�JE�>;BF��
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� MIGA�USERS�KNOW�THAT�
THEIR�COMPUTER�IS�
CAPABLE�OF�VERY�
SOPHISTICATED�TASKS�AND�

CAN�OUT�PERFORM�MOST�MACHINES� IN�
MANY�AREAS�� *N�SOME�FIELDS�HOWEVER�
A�PARTICULAR�APPLICATION�ON�A�
DIFFERENT�MACHINE�MIGHT�HAVE�THE�
EDGE�AND�VANITY�ASIDE� IT�WOULD�BE�
NICE�IF�WE�COULD�CAPITALISE�ON�SUCH�
FACILITIES��"ND�THEN�OF�COURSE�THERE�
ARE�TIMES�WHEN�YOU�MIGHT�NEED�TO�
SWAP�INFORMATION�BETWEEN�DIFFERENT�
MACHINES�

4INCE�THE� BIRTH�OF�THE�HOME�
COMPUTER�DIFFERENT�DEVELOPERS�HAVE�
TAKEN�DIFFERENT�PATHS�AND�TRIED�
DIFFERENT�NEW�IDEAS�WITH� THE�RESULT�
THAT�THERE� IS�A�CACOPHONY�OF�
INCOMPATIBLE�DESIGNS� OPERATING�
SYSTEMS�AND�FILE�FORMATS�OUT�THERE��
&VEN�THE�SO�CALLED� kSTANDARD�� 1$�
FORMAT� IS�A�MYTH� AS�YOUjLL� KNOW�IF�
YOU�BOUGHT�A� k1$�COMPATIBLEl�5ANDY�
OR�4ONY�MACHINE� IN�THE� j��S�� #UT�
FEAR�NOT�� �HELP� IS�AT�HAND�

&),%�&/2-!43
5HE� INITIAL� BARRIER�TO�BREAK�DOWN�
BETWEEN�COMPUTERS� IS�TO�MAKE�SURE�
THAT�THE� RECIPIENT�MACHINE�
UNDERSTANDS�THE� INFORMATION�FED�TO� IT��
%IFFERENT�COMPUTERS�OFTEN� REQUIRE�
DIFFERENT�FILE�FORMATS�FOR�INFORMATION��
"MIGAS�GENERALLY�USE�THE� *''�FORMAT�
FOR�PICTURES� AS�DETAILED� IN��?;93�
*:ABB7D����	AND� IF�YOU�MISSED�THAT�
ISSUE�YOU� CAN�ORDER�A�COPY�ON� PAGE�
��
� BUT�1$S�HAVE�A�MULTITUDE�OF�
PICTURE�FORMATS�� �MORE�THAN�CAN�BE�
COUNTED�ON�FINGERS�AND�TOES

TOGETHER�� )ERE�ARE�SOME�OF�THE�
COMMON�ONES� LISTED� BY�EXTENSION�OR�
ABBREVIATION�
#.1��04���#ITMAP�FILE� 	ALSO�USED�
FOR�8INDOWS�PAINTBRUSH

(*'��(RAPHICS� *NTERCHANGE�'ORMAT�
-#.���7>GJ7�'3;@F�!!�AND��'!!
�
ENHANCED�ON�THE�1$�
.41��.ICROSOFT�'3;@F�
1$9��1$�1AINT#RUSH�FILE�
5("��5"3("
5*''��8IDELY�USED�PICTURE�FORMAT�ON�
MOST�COMPUTERS�

5HERE�ARE�ALSO�MANY�OTHER�FILE�
FORMATS� BUT�NEARLY�ALL�OTHERS�ARE�
APPLICATION�DEPENDENT��"ND�THAT�S�
NOT�THE�END�OF�IT�EITHER�� 'OR�EXAMPLE�
A�5*''�FILE� HAS�TO�SPECIFY�WHETHER�
*;8�COMPRESSION� IS� IN� OPERATION�AND�
IF�.OTOROLA�OR� *NTEL� SPECIFICATION� IS�
SELECTED� DEPENDING�ON�WHAT�
COMPUTER�IS� READING�THE�FILE��
$ONSIDERING�THERE�ARE�HUNDREDS�OF�
DIFFERENT�FORMATS�FOR�TEXT�OR�WORD�
PROCESSOR�DOCUMENTS�AND�MANY�
MORE�FOR�SOUND� SAMPLES� LIFE�CAN�
TURN�OUT�TO�BE�VERY�CONFUSING�

#ECAUSE�OF�THE�MULTITUDE�OF�
FORMATS�TRANSPORTING�DATA�FROM�ONE�
COMPUTER�TO�ANOTHER�REQUIRES�
TRANSLATION��5HERE�ARE�A�FEW�WAYS�
THAT�THIS�CAN�BE�DONE�� 'IRST�YOU�HAVE�
MORE�THAN�ONE�WORLD�OF�SOFTWARE�TO�
EXPLORE� BECAUSE�THE�DATA�DOES�NOT�
NECESSARILY�HAVE�TO�BE�CONVERTED�AT�
SOURCE��5HERE�ARE�QUITE�A�FEW�
PROGRAMS�ON�THE�1$�THAT�WILL� CONVERT�
THE�FILES� LISTED�ABOVE�FROM�"MIGA�
RECOGNISED�FORMATS�

0N�THE�"MIGA�SIDE�THERE�ARE�
NUMEROUS�PROGRAMS�FOR�CONVERTING�

FILES�FROM�ONE�
FORMAT�TO�ANOTHER��
�DF��7B3DF?7@F�AND�
�DF��7B3DF?7@F�
'DA87EE;A@3>�ARE�
EXTREMELY�USEFUL� FOR�
CONVERTING�PICTURE�
FILES�BECAUSE�THE�
LIST�OF�FORMATS� IS�
MODULAR�THAT�IS�
NEW�FORMATS�TO�
CONVERT�FROM�CAN�BE�
ADDED�AS�NEEDED�
PROVIDING�THEY�ARE�
AVAILABLE�

*F�YOUR�BUDGET� IS�
NOT�SO� LARGE�THEN�
���BIT�4OFTWARE�
	e������������


SUPPLY�A�PACK�OF�FILE�CONVERTERS��5HE�
PACK� INCLUDES�PICTURE�CONVERTERS�FOR�
CONVERTING�FROM� *''�TO�FORMATS�SUCH�
AS�(*'�5*''�5"3("��793E�	ALL�
RESOLUTIONS
�%7A5:DA?7	�$35'3;@F	�
1OST4CRIPT�AND�A�FEW�OTHERS��0NE�
PROGRAM� INCLUDED�ON�THE�DISK�WILL�
CONVERT�"MIGA�"NIM�FILES�TO��@;$39;5	�
�@;?3F;A@�*F3F;A@	� �;D75FAD�$AH;7���
AND��@;?3F;A@��6;FAD��0NE�OF�THE�
MOST�USEFUL� FEATURES�ON�THE�DISK� IS�
THE� INCLUSION�OF��D3B:;5E�.AD=E:AB�
���	�WHICH� RUNS�ON�A�1$��5HIS�
PROGRAM�FEATURES�CONVERSION�
BETWEEN�$35'3;@F	�(&.�*.(� 1$9�
(*'�5*''� 1OST4CRIPT�81(�
�.AD6'7D875F�	�.41� *''� #.1�AND�
1*$� �'��'3;@F��� 'ACILITIES� ARE� INCLUDED�
FOR�SCALING�VIEWING�DITHERING�
REVERSING� FLIPPING� ROTATING�AND�
PRINTING���D3B:;5E�.AD=E:AB�IS� A�FIRST��
RATE�PROGRAM�WITH�EXCELLENT�FEATURES��
5HE�DISK� ENTITLED� k$ONVERTERS�1ACKl �
IS� IN�EFFECT�A�FULLY�WORKING�
WORKSTATION�FOR�CONVERTING�FILES�AND�
TRANSPORTING�THEM�TO�A�1$��5HE�
$7EEK�&*�UTILITY�IS� INCLUDED�WITH�THIS�
DISK�� �IT�ENABLES�"MIGAS�TO� READ�
���,�1$�DISKS�SO�THAT�ANY�
TRANSFERRING�CAN�TAKE�PLACE�

"�SECOND�DISK� IN�THE�SET�IS�A�
PROGRAM�CALLED��D;@67D	�WHICH�CLAIMS�
TO�CONVERT�BETWEEN�"TARI�45�1$9�
5*''�5ARGA�+1&(�(*'�AND�)".�&�BUT�
FAILS�TO�DO�ANY�OF�THIS�� �MOST�OFTEN� IT�
JUST�CRASHES�� *T�LOOKS�SUSPICIOUSLY�AS�
IF�IT� IS�JUST�A��3@�A�PROGRAM�
ADDRESSING�EXTERNAL� SOFTWARE�RATHER�
POORLY�

$ONVERTING�%51�FILES�CAN�BE�QUITE�
SIMPLE�BECAUSE�THERE�ARE�ONLY�A�FEW�
STANDARDS�FOR�TEXT�FILES�� 1ERHAPS�THE�
MOST�COMMON� FOR�STRUCTURED�DRAWING�
IS�&NCAPSULATED�1OST4CRIPT�	&14
��'DA�
'397	�'397*FD73?�AND�*3JA@�
'G4>;E:7D�ALL� SUPPORT�THIS�OUTPUT�
FORMAT� ALONG�WITH�STRUCTURED�DRAWING�
PROGRAMS� INCLUDING�'DA��D3I	��DF�
�JBD7EE;A@�AND��JB7DF��D3I��
6NFORTUNATELY�&14� IS�NOT�A� RIGID�
STANDARD� SO�MAKE�SURE�THAT�EACH�
PROGRAMjS�VERSION�OF�IT�IS�COMPATIBLE�

70�&),%�#/.6%23)/.
7IRTUALLY�EVERY�WORD� PROCESSOR�CAN�
IMPORT�OR�AT�LEAST�READ� PLAIN�VANILLA�
TEXT� IN�"4$**� FORMAT� ONCE�YOU�VE�
MANAGED�TO�GET�YOUR�"MIGA�TO� READ�
ANOTHER�MACHINEjS�DISK��5HE�PROBLEM�
WITH�"4$**� HOWEVER�IS�THAT�IT�DOESNjT

INCLUDE�FORMATTING�OR�COMMAND�
CHARACTERS�� �ITALICS� LARGE�DISPLAY�
TEXT� AND�SO�ON�� #UT�CONVERSION�
BETWEEN�WORD� PROCESSORS� IS�ALSO�
POSSIBLE��5HIS�FACILITY� IS�USUALLY�
INCORPORATED� INTO�HIGHER�PRICED�
PACKAGES��$ONVERSIONS�ARE�AVAILABLE�
FOR� �GIANTl�WORD� PROCESSORS�ON�THE�
1$� SUCH�AS�.AD6'7D875F	� $;5DAEA8F�
.AD6�AND�.AD6*F3D�� %ETAILS�OF�THE�
COMMON�"MIGA�WORD�PROCESSORS�
WHICH�SUPPORT�CONVERSION�BETWEEN�
DOCUMENTS� ARE�SHOWN� BELOW�
n�8ORD8ORTH�V��� �"4$**� 	"MIGA�1$
�
1RO8RITE�8ORD1ERFECT�	"MIGA
� 35'�
	3ICH�5EXT�'ORMAT
�8ORD1ERFECT�����
	.4�%04
� *''�5EXT�	,INDWORDS
�
.ICROSOFT�8ORD� 	.4�%04
�1ROTEXT�
.ICROSOFT�8INDOWS�8RITE� 	.4�%04
�
n� 'INAL�$OPY�.B�� �"4$**� 	"MIGA�1$

��OTHERS�WHEN�AVAILABLE�� ��;@3>��ABK�
>;4�SUPPORTS�FILE�CONVERTERS� IN� A�
MODULAR�FORMAT� SO�YOU�CAN�ADD�NEW�
CONVERTERS�AS�THEY�ARE�NEEDED�
n� &XCELLENCE�V��� �"4$**
n� 1EN�1AL�� �"4$**

6NFORTUNATELY� DOCUMENT�
CONVERSION� IS� NOT�ALWAYS�A� RELIABLE�
FEATURE�BECAUSE�1$�WORD�PROCESSORS�
ARE�CONSTANTLY�BEING�UPDATED� LEAVING�
PREVIOUS�FORMATS� INCOMPATIBLE�

$/3�%-5,!4/23
4OFTWARE�HAS� FOR�A� LONG�TIME� BEEN�
AVAILABLE�FOR�EMULATING�ANOTHER�
COMPUTERjS�FILING�SYSTEM��0NE�THAT�
MANY�PEOPLE� HAVE�ENCOUNTERED� IS�
�DAEE�&*
�IT� IS� BEING�SUPPLIED�WITH�
8ORKBENCH� ����AND������5HIS�
ENABLES�YOUR�"MIGA�TO� READ�AND�WRITE�
���,�1$�FORMATTED�DISKS�AS� IF�THEY�
WERE� ANY�OLD�"MIGA�DISK��5HIS�FEATURE�
IS�VERY�USEFUL� BECAUSE� IT�ENABLES�
YOU� TO�USE�YOUR�FAVOURITE�DIRECTORY�
UTILITY� SUCH�AS�*!��OR��;D75FADK�&BGE	�
TO�HANDLE�THE�FILES�BEING�TRANSFERRED��
�DAEE�&*�ONLY�HAS�ONE�MINOR�FAULT��
IT�WILL� NOT�SUCCESSFULLY�FORMAT�DISKS�
CONTAINING�SLIGHT�MEDIA�DEFECTS�� 1$S�
MAP�OUT�FAULTY�AREAS�OF�ANY�DISK�
DURING�THE�FORMATTING�PROCESS�
DEFINING�THEM�AS� k#AD�#LOCKS�� AND�
AVOID�USING�THEM�

*F�YOU� ARE�TRANSFERRING�VERY�BIG�
FILES� A�SET�OF�TWO� PROGRAMS�SUPPLIED�
WITH�"%4(�S��DF��7B3DF?7@F�
'DA87EE;A@3>�CALLED�*B>;FL�AND�"A;@L�
WILL� HELP��*B>;FL�CAN�SPREAD� A�FILE�OVER�
AS�MANY�DISKS�AS� IT�WILL�TAKE� AND�
"A;@L�THEN� RE�ASSEMBLES�THE�FILE�ON

1*/��� 	5RANSMIT�DATA
� 8� 1*/���	3ECEIVE�DATA
�

1*/���	3ECEIVE�DATA
� < " � 1*/���	5RANSMIT�DATA
�

1*/���	4YSTEM�(ROUND
� 1P I/ ���	4YSTEM�(ROUND


!EH�7�B;7:�� KI;�JME����M7O����JOF;�<;C7B;�9EDD;9JEHI�
7D:�J>H;;�9EH;�I>?;B:;:�978B?D=��DEJ�EL;H���C;JH;I�
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5HE�FIRST�OF�OUR�TWO�"3EXX�PROGRAMS�DEALS�WITH�
TRANSMITTING�FILES�

���TRANSMIT�FILE�SCRIPT���

SAY��*NPUT�/AME�OF�FILE�TO�BE�TRANSMITTED��

PULL�5RAN@FILE�

ADDRESS�$OMMAND

���$HECK�SIZE�OF�FILE�FOR�TRANSFER���

�LIST��T�FILE�DATA��TRAN@FILE�
�*FORMAT���L�N�S��

ADDRESS�REXX

OPEN	�FILESPEC��T�FILE�DATA��3�


���5HIS�SECTION�CREATES�A�PROTOCOL�FOR�
TRANSMITTING��"LL�FILE�DETAILS�ARE�NEEDED�FOR�
INCLUSION�INTO�THE�HEADER�BLOCK���

FILE@DATA�READLN	��FILESPEC�


FILE@NAME�READLN	�FILESPEC�


SAY��LENGTH��FILE@DATA

���5HE�����CHARACTER�IS�USED�FOR�PADDING�OUT�
THE�BLANK�AREAS�� 5HE�FILENAMES�AND�FILE�
LENGTHS�ARE�OVERLAID�ONTO�THE�PAD�� ��

PROTOCOLL�OVERLAY	FILE@NAME�
������������������
�
PROTOCOL��OVERLAY	FILE@DATA�
� � � � � � � � � � � � � � � � � � 


PROTOCOL�INSERT	PROTOCOL�PROTOCOIL��


���5HE�SOURCE�FILE�IS�NOW�OPENED�WITH�THE�
�3��OPTION�MEANING�TO�READ�DATA�FROM�IT�� ��

ERRL�OPEN	�INPUT�TRAN@FILE3


���5HE�SER��DEVICE�IS�ALSO�OPENED�THIS�TIME�
FOR�WRITING��5HE�SER��DEVICE�COMMUNICATES�
WITH�THE�SERIAL�PORT�� ��

ERRL�OPEN	�OUTPUT��SER��W


IF�ERRL�L�THEN�EXIT

SAY��TRANSMITTING����

���5HE�PROTOCOL��HEADER��IS�WRITTEN�AT�THIS�
POINT���

WRITECH	�OUTPUT�PROTOCOL


CHARACTER�READCH	�INPUT�FILE@DATA


���"ND�NOW� THE�ENTIRE�FILE�IS�READ�CHARACTER�
BY�CHARACTER�AND�WRITTEN�TO�THE��OUTPUT��
FILE�WHICH�IN�THIS�CASE�IS�THE�"UX�� DEVICE�
� �

WRITECH	�OUTPUT�CHARACTER


THE�DESTINATION�COMPUTERjS� HARD�
DISK��1$�"PPLE�.ACINTOSH�AND�"MIGA�
VERSIONS�OF�THESE�PROGRAMS�ALL� COME�
IN�THE�SAME� BUNDLE�

"�SHAREWARE�ALTERNATIVE�TO�
�DAEE�&*�IS�$7EEK�&*��IT� INCLUDES�
MOST�OF�THE� BASIC�FUNCTIONS�OF�
�DAEE�&*	�SUCH�AS�FORMATTING�DISKS�
BUT�UNLIKE��DAEE�&*�IT�IS�COMPATIBLE�
WITH�EARLIER�VERSIONS�OF�8ORKBENCH��
0THERWISE�WHICH�YOU�CHOOSE�TO�USE�
IS�DOWN�TO�WHICH�NAME�YOU�PREFER�

3EADING�"PPLE�.AC�DISKS�CAN�BE�
FAR�MORE�DIFFICULT�THAN�1$�DISKS�
���,�.AC�DISKS�WORK�BY�CHANGING�
THE�REVOLUTION�SPEED�OF�THE�DRIVE�
TOWARDS�THE�CENTRE� RESULTING�IN�THE�
INFORMATION�BEING�SPACED�APART�
EQUALLY�OVER�THE�DISK��"MIGA�DISK�
DRIVES� REVOLVE�AT�THE�SAME�SPEED�ALL�
THE�TIME��:OU�CAN�BUY�THE�
APPROPRIATE�HARDWARE� BUT� IT� IS�
EXTREMELY�EXPENSIVE�� *F�YOU�NEED�TO�
TRANSFER�DATA� BETWEEN�.AC�AND�
"MIGA�JUST�USE�1$�DISKS�� �.ACS�CAN�
READ�THESE�USING�A�PROGRAM�CALLED�
�BB>7��;>7��J5:3@97	�WHICH�NOW�
COMES�AS�STANDARD�WITH� NEW�.ACS�

4OFTWARE� IS�AVAILABLE�TO� READ�
"TARI�45�DISKS��"�1%�PROGRAM�CALLED�
�F3D;)736�WILL� COPY�FILES�TO�AND� FROM�
"TARI�45�DISKS��5HIS� IS� AVAILABLE�FROM�
MOST�1%�HOUSES��"ND�ALL� BUT�THE�
OLDEST�45S�CAN�ALSO� READ�1$�DISKS�

*F�YOU�ARE� LUCKY�ENOUGH�TO�OWN�AN�
EMULATOR� THEN�SWAPPING�OF�FILES� IS�
USUALLY�FACILITATED�VIA�A�TRANSFER�
PROGRAM� INCLUDED�WITH�THE� PACKAGE��
8ITH�THE�$OMMODORE�1$�
BRIDGEBOARDS� TWO� PROGRAMS�CALLED�
�.)!+��AND��)����WILL� ENABLE�
"MIGA%04�DRIVES�TO�BE� READ�OR�
WRITTEN�TO��5HIS�MEANS�OF�TRANSFER� IS�
USUALLY�THE�FASTEST�

$)2%#4�42!.3&%2
*F�YOU�FIND�TRANSFERRING�BY�DISK�TO�
ANOTHER�COMPUTER�TEDIOUS�AND�
CUMBERSOME� THE�ALTERNATIVE� IS�TO�
TRANSFER�FILES�DIRECTLY�� &NTER�THE�WORLD

OF�COMMS�
$OMMUNICATING�WITH�ANOTHER�

COMPUTER�REQUIRES�YOU�TO�BUY�OR�
MAKE�A�SPECIAL�CABLE� 	SEE�THE�
DIAGRAM�ON�PAGE���
��"LTERNATIVELY� A�
MODEM�COULD�BE�USED� IF�THE�DISTANCE�
BETWEEN�THE�TWO�COMPUTERS� IS�TOO�
GREAT�FOR�A�CABLE�� *F�YOU�DECIDE�TO�
CONSTRUCT�A�CABLE� REMEMBER� THE�
HIGHER�QUALITY�CABLE�YOU�USE� THE�
GREATER�RATES�OF�TRANSFER�YOU�WILL� BE�
ABLE�TO�ACHIEVE� ERROR�FREE�� 1ROPER�
INTERFERENCE�SHIELDING�IS�ALSO�HELPFUL�
FOR�PREVENTION�OF�ERRORS�

0N� THE�"MIGA�SIDE� THERE�ARE�
QUITE�A�FEW�DIFFERENT�SOFTWARE�COMMS�
PACKAGES�TO�CHOOSE�FROM�MOST�OF�
THEM�BEING�1%�OR�SHAREWARE�
1ERHAPS�ONE�OF�THE�BEST�ONES�AROUND�
IS�%�A??��%�A??�SUPPORTS�MOST�
TYPES�OF�FILE�TRANSFER�METHODS� UP�TO�
THE�HIGHEST�#AUD�3ATES�THE�"MIGA�
WILL�SUPPORT��"LTHOUGH�%�A??�IS�
NORMALLY�USED�FOR�ACCESSING�#ULLETIN�
#OARDS�AND�THE� LIKE� IT� IS�AN�EFFECTIVE�
MEANS�FOR�FILE�TRANSFER�

0N�THE�1$�SIDE� +7D?;@3>	�
SUPPLIED�WITH�8INDOWS�WILL� HAPPILY�
TALK�TO�THE�"MIGA�AND�TRANSFER�FILES�
SUCCESSFULLY�	SEE�THE�PICTURE�ABOVE
�

7(!4�4/�$/
'IRST�CONNECT�THE�TWO�COMPUTERS�
TOGETHER�VIA�THEIR�SERIAL� PORTS�� -OAD�
THE�APPROPRIATE�COMMUNICATIONS�
SOFTWARE� INTO�BOTH�MACHINES��:OU�WILL�
NEED�TO�SPECIFY�IDENTICAL�
COMMUNICATIONS�SETUPS�ON�BOTH�
MACHINES�� �FOR�EXAMPLE� ������
#AUD���%ATA�#ITS� 1ARITY�NONE� 'LOW�
CONTROL�)AND�4HAKING��9ON�9OFF�AND�
��4TOP�BIT�

0NCE�YOU�HAVE�ESTABLISHED�A� LINK�
BETWEEN�THE�TWO�COMPUTERS� TRY�
TYPING�SOMETHING� INTO�ONE�COMMS�
PROGRAM��8HAT�YOU�TYPE�SHOULD�
APPEAR�ON�THE�OTHER�COMPUTER�S�
SCREEN�� 5EST�OUT�THE��3ETURN��AND�
�#ACKSPACE��KEYS�� *F�THE��3ETURN��
KEY�ON�THE�1$�SEEMS�TO�SEND�THE
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CURSOR�ON�THE�"MIGA�
BACK�TO�THE�START�OF�
THE�CURRENT� LINE�AND�
NOT�TO�THE�START�OF�A�
NEW� LINE� THEN�YOU�
WILL� NEED�TO�SET�THE�
1$�SOFTWARE�TO�
TRANSLATE�$ARRIAGE�
3ETURNS�TO�$ARRIAGE�
3ETURNS��� LINE�FEEDS�
	$3����$3�-'�OPTION�
INBOUND� AND�
OUTBOUND�ON�
8INDOWS�TERMINAL
�
0N�THE�"MIGA�YOU�
WILL� NEED�TO� SELECT�AN�
APPROPRIATE� PROTOCOL�
FOR�TRANSFER�OF�FILES�
+7D?;@3>�ON�THE�1$�
GIVES�YOU�A�CHOICE�OF�9MODEM�OR�
,ERMIT�� &ITHER�CAN�BE�USED�AS� LONG�
AS�BOTH�COMPUTERS�USE�THE�SAME��
5HE�PROTOCOL� TYPE�CAN�BE�SET�FROM�
THE�5RANSFER�MENU�ON�%�A??�AND�
FROM�THE�$OMMUNICATIONS�MENU�ON�
.;@6AIE� +7D?;@3>��0NCE�ALL�THIS� IS�
SET�UP�YOUR�COMPUTERS�ARE�READY�TO�
EXCHANGE�FILES�

5O�TRANSFER�A�FILE�FROM�THE�"MIGA�
TO�THE�1$�SELECT�k RECEIVE�FILEl� FROM�
THE�TRANSFER�MENU�OF�.;@6AIE�
+7D?;@3>��"� REQUESTER�SHOULD� APPEAR�
FOR�YOU�TO�GIVE�THE�TRANSFERRED�FILE�A�
NAME�� &NTER�A�SUITABLE� NAME�AND�
THE�1$�WILL� AWAIT�THE�TRANSFER�
PROCESS�� 0N�%�A??	� CHOOSE�
jj6PLOADl� FROM�THE�5RANSFER�MENU��"�
FILE� REQUESTER�WILL� APPEAR�ASKING�YOU�
WHICH�FILE�TO�SEND��0NCE�YOU�HAVE�
SELECTED�A�FILE� THE�TRANSFER�WILL�
COMMENCE��5HE�TIME�TAKEN�WILL�
DEPEND�ON�THE�SIZE�OF�THE�FILE�AND�THE�
#AUD� RATE�SELECTED�

!2#()6%�%&&)#)%.#9
5HROUGHOUT�ALL� BULLETIN� BOARDS�
PROGRAMS�	OR�GROUPS�OF�FILES
�ARE�
STORED�AND�TRANSFERRED� IN�AN�ARCHIVED�
FORMAT�� �COMPRESSED�TO�MINIMISE�ON�
SPACE��8HEN�TRANSFERRING�GROUPS�OF
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FILES�FROM�ONE�COMPUTER�TO�ANOTHER�
PERHAPS�THE�MOST�CONVENIENT�METHOD�
IS�TO�ARCHIVE�THEM�ON�THE�SOURCE�
COMPUTER�AND�DE�ARCHIVE�THEM�ON�THE�
DESTINATION�COMPUTER� SO�THAT�IN�
EFFECT�YOU�ARE�ONLY�COPYING�ONE�FILE��
5AKE�NOTE�THE�ARCHIVER�YOU�USE�ON�
THE�"MIGA�SIDE�HAS�TO�HAVE�A�
COUNTERPART�ON�THE�1$�SIDE� AND�VICE�
VERSA�� 6SE�A�POPULAR�ARCHIVER� SUCH�
AS�#:�D5�OR�#:��� #OTH�OF�THESE�ARE�
AVAILABLE�ON�THE�1$�AND�"MIGA�� *�
USED�#:��VERSION� �����AND� #:�D5�
VERSION� �����AND�THEY�WERE�BOTH�
COMPATIBLE�WITH�#:��VERSION� �����
AND� #:�D5�VERSION� �����ON�THE�1$�

5O�BUILD� AN�ARCHIVE�YOU�WILL� HAVE�
TO�HAVE�SOME�BACKGROUND� KNOWLEDGE�
OF�"MIGA%04jS�4HELL�OR�.4�%04�ON�
THE�1$��$REATING�AN�ARCHIVE� IS�
IDENTICAL� ON�EITHER�COMPUTER�� 'OR�
SIMPLICITY� *j LL� ASSUME�YOU�RE�USING�
#:�D5��5HIS�EXAMPLE�SHOWS�HOW�TO�
ARCHIVE�A�SET�OF�FILES� IN�THE�
DH0�GRAPHICS��DRAWER�THAT�ALL�
CONTAIN�THE�WORD� kDEMOl�AS�PART�OF�
THEIR�FILENAME��5HE�ARCHIVE�NAME�WILL�
BE�3AM�DEMOS�LZH�

���LHARC�A�DH0�GRAPHICS����
� DEMO� �RAM�DEMOS�LZH
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"/4*�� �"MERICAN�/ATIONAL�4TANDARDS� *NSTITUTE��"�
FILE�FORMAT�IDENTICAL�TO�"4$**�EXCEPT�THAT� IT�CAN�
INCLUDE�COMMAND�CHARACTERS�

"RCHIVER�� �"�PROGRAM�WHICH�GROUPS�TOGETHER�A�
NUMBER�OF�FILES�AND�USUALLY�COMPRESSES�THEM�TO�
REDUCE�THE�SPACE�THEY�TAKE�TO�STORE�AND�THE�TIME�
TAKEN�WHEN�TRANSFERRING�VIA�MODEM�

"4$**�� �"MERICAN�4TANDARD�$ODE�FOR�*NFORMATION�
*NTERCHANGE��5HIS� IS�A�FILE�FORMAT�FOR�PLAIN�TEXT�THAT�
IS�UNIVERSALLY�ACCEPTED�AS�A�MEANS�OF�
COMMUNICATION�

#AUD�RATE�� �5HE�RATE�AT�WHICH�DATA� IS�SENT�BY�A�
BITSTREAM�METHOD�MEASURED� IN� BITS� PER�SECOND�

.ODEM�� �.ODULATOR�%E�MODULATOR��"�DEVICE�THAT�
PLUGS� INTO�A�COMPUTERjS�SERIAL� PORT�AND�ENABLES� IT�
TO�SEND� INFORMATION�ACROSS�A�TELEPHONE� LINE�

/ULL�MODEM�� �"�TYPE�OF�CABLE�THAT�CAN� LINK�TWO�
COMPUTERS� IN�CLOSE�PROXIMITY�VIA�SERIAL� PORTS�� *T� IS�
AS� IF�THEY�WERE�CONNECTED�VIA�MODEM�EXCEPT�THE�
DATA�TRANSFER�RATES� 	BAUD� RATES
�CAN�BE�FAR�HIGHER�

1ROTOCOL�� �5HE�METHOD� USED� BY�A�COMMS�PROGRAM

TO�COMMUNICATE�WITH�THE�REMOTE�COMPUTER��5HIS�
WILL� INCLUDE� INFORMATION� SUCH�AS�THE�SIZE�AND�
NAME�OF�THE�FILE��1ROTOCOLS�OFTEN� IMPLEMENT�ERROR��
CHECKING�ALGORITHMS�TO�ENSURE�DATA� INTEGRITY� IS�NOT�
LOST��$OMMON�PROTOCOL� TYPES� INCLUDE�9.ODEM�
:.ODEM�;.ODEM�AND� ,ERMIT

4ERIAL� 1ORT�� �5HIS�PORT�ON�THE�BACK�OF�YOUR�"MIGA�
SENDS� INFORMATION�OUT�BY�A�BITSTREAM�METHOD� 	A�
CONSTANT�ON�OFF�SIGNAL�FLOW
� BUT�ONE�BIT�AFTER�
ANOTHER� RATHER�THAN�SEVERAL� AT�A�TIME�AS�THE�
PARALLEL� PORT�DOES�WHEN�YOU�ARE�PRINTING� FOR�
EXAMPLE� SO�THIS�METHOD� IS�SLOWER�

5HE�T7�� OPTION�TELLS� #:�D5�TO�ARCHIVE�
THE�FILES�GIVEN�BY�THE�� DEMO� �
WILDCARDS��4IMILARLY�YOU�COULD� REPLACE�
THE� kAl�OPTION�WITH� AN� kX l �MAKING�
#:�D5�EXTRACT�ANY�FILES�UNDER�THE�
WILDCARD�BIGDEMO��

5HE�FOLLOWING�EXAMPLE�WOULD�BE�
USED�ON�THE� RECIPIENT�COMPUTER�TO�
DE�ARCHIVE�OR�EXTRACT�THE�FILES�
ARCHIVED�ON�THE�DONOR�MACHINE�

$��=65*-4��LHARC�X�
C�=TEMP=DEMOS�LZH�BIGDEMO��

)7?7?47D��1$�FILENAMES�ARE�
ONLY�A�MAXIMUM�OF�EIGHT�CHARACTERS�
LONG�WITH�A�THREE�CHARACTER�
EXTENSION�� �FOR�EXAMPLE�
%"5"'*-&�%0$��8HENEVER�YOUjRE�
SENDING�FILES�OVER�TO�THE�1$�THE�
FILENAMES�WILL� BE�TRUNCATED�AT�THE� ���
CHARACTER�POINT� SO�AN�"MIGA�FILE�
CALLED�-OADS@OF@PICTURES@L�WOULD�
BECOME�-0"%4@0'�@1*� ON�THE�1$��
:OU�CAN� IMAGINE�WHAT�WOULD�HAPPEN�
IF�THIS�FILE�WAS�BEING�TRANSFERRED�
ALONGSIDE�AN�"MIGA�FILE�CALLED

-OADS@OF@PICTURES@��
*F�YOU�OWN�A�1$�EMULATOR�WHICH�

SUPPORTS�USE�OF�THE�SERIAL� PORT�THEN�
#3B#;@=�WILL� SWAP�FILES�BETWEEN�YOUR�
EMULATOR�AND�ANOTHER�DESKTOP�1$��
5RANSFER�RATES�CAN�BE�EXCEPTIONALLY�
HIGH� IF�YOU�DECIDE�TO�USE�THE�PARALLEL�
TRANSFER�METHOD� OR�UP�TO��������
BAUD� IF�YOU�ARE�USING�SERIAL��0N�TEST�
WITH�THE�PARALLEL� OPTION� IT�TOOK����
MINUTES�TO�TRANSFER����.B�OF�DATA�
FROM�ONE�1$�HARD�DISK�TO�ANOTHER�

(!6).'�&5.
&VER�FANCIED�ANOTHER�COMPUTER�LINKED�
IN�AS�A�TERMINAL� ON�YOUR�"MIGA �
8OULD�YOU� LIKE�TWO�PEOPLE�TO�BE�ABLE�
TO� USE�YOUR�COMPUTER�AT�ONE�TIME 

&NTER�THE�FOLLOWING�COMMANDS�
INTO�THE�4HELL�WINDOW�OF�THE� HOST�
COMPUTER�

/EWSHELL�AUX�

5HE�OTHER�COMPUTERjS�COMMS�
SOFTWARE�THEN�NEEDS�SETTING�UP�TO�BE�
IN�TERMINAL� MODE� PREFERABLY� IN�"/4*

FORMAT�� /OW�YOU�CAN�USE�ANY�4HELL� OR�
$-*�COMMAND�FROM�THE� REMOTE�
COMPUTER�AS� IF�YOU�WERE�TYPING�INTO�
THE�HOST�COMPUTER�� *T� IS�EVEN�
POSSIBLE�TO� HAVE�TWO�WAY�
COMMUNICATIONS�WITH�THIS�METHOD� AS�
LONG�AS�BOTH� COMPUTERS�ARE�"MIGAS��
4IMPLY�TYPE�/EWSHELL�AUX�� INTO�THE�
OTHER�COMPUTER�S�4HELL�WINDOW�AND�
HEY�PRESTO��:OUjVE�GOT�TWO�MACHINES�
DOUBLING�UP�AS�FOUR�

$/).'�)4�9/523%,&
'OR�GETTING�THE�JOB�DONE�COMMS�
PROGRAMS�CAN�BE�VERY�USEFUL� BUT�YOU�
CAN�ALSO�DO� IT�YOURSELF�� )EREjS� HOW�TO�
USE�"3EXX�TO�HELP�COMMUNICATE�WITH�
A� REMOTE�COMPUTER�� 'OR�SIMPLICITY� *j LL�
ASSUME�THAT�THE� REMOTE�COMPUTER�IS�
AN�"MIGA�OR�1$�WITH�04��� RUNNING�
3EXX� SINCE�3EXX� IS� NOT�AVAILABLE�FOR�
.4�%04�� *F�YOU�ARE� RUNNING�3EXX�ON�
04���THEN�YOU�WILL� NEED�TO�CHANGE�
CERTAIN� PARTS�OF�THE�PROGRAM�TO�FIT�THE�
04���ENVIRONMENT�� �FOR�EXAMPLE�
WHEN�ADDRESSING�THE�HOST�

\� ENVIRONMENT� THE� LIST�COMMAND�WOULD

NOT�BE�AVAILABLE�� ITS�EQUIVALENT�WOULD�
BE�NEEDED��5HE�PROGRAMS� IN� -ISTINGS�
��AND���DEMONSTRATE�THE� USE�OF�
PROTOCOLS�FOR�TRANSFERRING�INFORMATION��
1ROTOCOLS�DETERMINE�THE�WAY�IN�WHICH�
THE� INFORMATION� IS�TO�BE�TRANSFERRED��
5HE�METHOD� USED� HERE� IS� A�VERY�
SIMPLE�ONE�� /ORMALLY� PROTOCOLS�WILL�
DEAL�WITH�THINGS�SUCH�AS�ERROR�
CORRECTION� BUT�THE�ONES�HERE�JUST�
SEND�A�HEADER�OF�INFORMATION� ABOUT�
THE�FILE�THAT�IS�BEING�SENT�

5HE�HEADER�PROTOCOL� BLOCK�THAT�
WAS�GENERATED� SHOULD� APPEAR�AS�A�
FILE� NAME�AND�FILE�SIZE�OVERLAYING�A�
PAD�OF�k�l� SIGNS��5HE�DATA�BEING�
SENT�AS�PART�OF�THE�FILE�CONTINUES�
AFTER�THE���ND�CHARACTER�� )ERE� IS�AN�
EXAMPLE�

'ILENAME�TXT������������������
���	DATA�CONTINUES�FROM�HERE���


1ROTOCOLS� USED� IN�COMMS�
PROGRAMS�ARE�A�GREAT�DEAL�MORE�
COMPLEX�THAN�THIS� BUT�THE�THEORY�
REMAINS�THE�SAME��0FTEN�ERROR�
CHECKING�IS�USED�WHEREBY�THE�DATA�
RECEIVED� IS�SENT�BACK�TO�THE�DONOR�
COMPUTER�FOR�COMPARISON�� *F�IT�DOES�
NOT�MATCH� PERFECTLY� IT� IS�SENT�AGAIN�
UNTIL� AN�ERROR�TIMEOUT�SIGNAL� OCCURS�
AND�THE�DATA�FLOW� IS�STOPPED�� %ATA�
STREAMS�ARE�USUALLY�SENT�IN� BLOCKS�OF�
EIGHT�CHARACTERS�WITH�ONE�OR�TWO�
STOP�BITS� IN�BETWEEN�� &ACH�BLOCK�
USUALLY�ALTERNATES�BETWEEN�ERROR��
CHECKING�	SENDBACK
�AND�TRANSFER�

.ANY�MORE�PROJECTS�COULD�
EMERGE�FROM�THE�BASIC�PROGRAMS�
SHOWN�HERE�� 'OR�EXAMPLE�YOU�COULD�
WRITE�A�TWO�WAY�CHAT� LINE�BETWEEN�
TWO�COMPUTERS�OR�MAKE� IT�THE�
FOUNDATION�OF�A�HEAD�TO�HEAD�GAME��
5HE�SKY� IS�THE� LIMIT��5HE�FUTURE�OF�
INTER�COMMUNICATION�BETWEEN�
COMPUTERS�DOES�SEEM�MORE�HOPEFUL�
NOW�THAN� IT�DID��$OMMODORE� ARE�
TALKING�ABOUT�NEW�MACHINES�WHICH�
WILL� HAVE�1ENTIUM�COMPATIBILITY�AND�
READ�1$�DISKS� AS�STANDARD�� *T�DOES�
SEEM�SENSIBLE�TO�FOLLOW�THIS�ROUTE�
ESPECIALLY�IF�OUR�FAVOURITE�MACHINE� IS�
GOING�TO�CONTINUE�TO�EXIST�IN� ANY�FORM�
INTO�THE���ST�CENTURY�� #$

,)34).'����2%#%)6).'
0UR�SECOND�SHORT�PROGRAM�DEALS�WITH� RECEIVING�FILES�VIA�
THE�"UX�� PORT�� /OTE�THE�METHOD� USED��THE�PROTOCOL� IS�
INITIALLY�READ�AND�DECODED�TO�PRODUCE� INFORMATION�ABOUT�
THE�TRANSPORTING�OF�THE�FILE�

���RECEIVE�FILE�SCRIPT���
4AY��FILES�WILL�AUTOMATICALLY�BE�COPIED�TO�3".��

���THE�AUX��DEVICE�IS�OPENED� THIS�TIME�TO�RECEIVE�
INFORMATION���

OPEN	�INPUT����SER��3


���THE�ENTIRE�PROTOCOL�BLOCK�IS�READ�FROM�SER�� IT�
IS����CHARACTERS�LONG���

PROTOCOL�READCH	�INPUT���


FILE@NAME�SUBSTR	PROTOCOLLPOS	���PROTOCOL
��


FILE@DATA�SUBSTR	SUBSTR	PROTOCOL��

LPOS	���FILE@DATA
��


���THE�PREVIOUS�THREE�LINES�EXTRACT�THE�NECESSARY�
INFORMATION�FROM�THE�PROTOCOL�BLOCK���

SAY���NAME���FILE@NAME�
SAY��LENGTH���FILE@DATA

ERRL�OPEN	�OUTPUT��RAM��FILE@NAMEW


IF�ERRL�L�THEN�EXIT

���5HE�CHARACTERS�ARE�READ�FROM�THE�INPUT�SOURCE�IN�
A�BLOCK�THE�SIZE�OF�THE�FILE�BEING�TRANSFERRED��
/OTE�� *F�YOU�INTEND�TO�SEND�BLOCKS�OF�INFORMATION�
THAT�ARE�VERY�LARGE� THEN�YOU�MAY�WISH�TO�SEND�
CHUNKS�AT�A�TIME� DEPENDING�ON�THE�SERIAL�BUFFER�
AVAILABLE���

CHARACTER�READCH	�INPUT�FILE@DATA


���5HE�BLOCK�READ�FROM�THE�INPUT�SOURCE�IS�NOW�FED�
OUT�AS�A�SIMILAR�CHARACTER�BLOCK�� ��

WRITECH	�OUTPUT�CHARACTER


SAY��COPIED��

CLOSE� 	�INPUT�


���'INALLY� THE�FILE�IS�CLOSED��5HE�TRANSFER�IS�
COMPLETE���
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*F�YOU�USE�YOUR�"MIGA�FOR�%51�RAY�TRACING�GRAPHICS�
OR�ANY�OTHER�SERIOUS�APPLICATION� YOU�LL�APPRECIATE�
THE�POWER�THAT�AN�ACCELERATOR�BRINGS��"CCELERATORS�
REPLACE� THE� MAIN� PROCESSOR�WITH� A� FASTER�VERSION�
DRAMATICALLY�IMPROVING�THE�"MIGA�S�SPEED�

(71� OFFER�A� RANGE� OF�"�����"�����ACCELERATORS�
THAT� SIMPLY�OUTSTRIP� THE� COMPETITION� FOR�SPEED�AND�
SPECIFICATIONS�� 5HEIR� (�'ORCE� RANGE� INCLUDES�
FASTEST�"MIGA�ACCELERATOR�AVAILABLE�	THE���������M�
VERSION
�WHILST�OFFERING� A� RANGE� OF� FUNCTIONS� SUCH�
���BIT� 3".� UPGRADES� 4$4*� INTERFACES� AND� MATHS�
PROCESSORS�� 'OR� BOOSTING� THE� POWER� OF� YOUR� "MIGA�
CANjT�BEAT�THE�(71�(�'ORCE�RANGE�

���BIT
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��.B�26"/56.�4 R &� # / /
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!##%,%2!4/23
4PEED�.*14�
1ROCESSOR

.ATHS�$O�1RO�

4TD����BIT�3".
.AX����BIT�3".

&XTRAS
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� � �
� � . ) ;

�����
INCLUDED
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PROCESSOR
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4ER�1AR
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�.*14��.ILLIONS�OF�INSTRUCTIONS�� �SECOND�A�NORMAL�"MIGA�RUNS�AT�����.*14

(!2$�$2)6%�#!2$
%.1�  ����� ����� ������ ����

5HE� )$��� IS� A� HIGH�
SPEED� HARD� DRIVE� 3".�
UPGRADE� CARD�WHICH� CAN�
ALSO�BE� USED�TO� INCREASE�
YOUR�"MIGAjS�3".�BY�UP�TO��.B�3".�
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5HIS� EXTREMELY�
HIGH� QUALITY� "M IGA�
GENLOCK� FROM�(71�
HAS� AN� INTUITION��
BASED� SOFTWARE�
CONTROL� PANEL� WITH� FULL�
"3EXX� AND� COMMAND� LINE� INTERFACES�
&ASY� TO� USE� THE� (�-OCK� GENLOCK� FEATURES�
SOPHISTICATED�ATTRIBUTES�AMONG�WHICH�ARE�
n �/ME��ECFEI?J;�1?:;E�$DFKJI�EH�
.�1?:;E��4����$DFKJ

n �.?CKBJ7D;EKI��ECFEI?J;� �
.�1?:;E�7D:�-"��*KJFKJ

n �1?:;E�+HE9;IIEH� ��-;7B�/?C;� ����
.E<JM7H;��EDJHEB�E<�1?:;E��JJH?8KJ;I�
�.>7HFD;II��"7?D���H?=>JD;II�;J9�

n ���-;NN��ECF7J?8B;
n �2EHAI�M?J>�!B?9A;H�!?N;HI
n �(KBJ?FB;�&;O;H�(E:;I
n �!KBB��K:?E�.KFFEHJ

MANY
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$APTURE� SOUND� FROM� AN� EXTERNAL� SOURCE�
AND� PLAY� IT� BACK� IN� STEREO� OR� MONO� ON�
YOUR�"MIGA��5HE� LATEST�VERSION�OF�(71jS�
%IGITAL� 4OUND� 4TUDIO� 	%44��
� ENABLES�
YOU� TO� CREATE� AUDIO� EFFECTS� FOR� USE� IN�
GAMES�OR�JINGLES�

n �);M�.JOB;�#?=>�$CF79J���B;7H�+EBOR
97H8ED7J;��7I?D=

n �.?CKBJ7D;EKIBO�#EB:I�KF�JE����
.EKD:�.7CFB;I�?D�(;CEHO

n �-;7B�J?C;�*I9?BBEI9EF;��.F;9JHKC�
�D7BOI?I�� 9>E���-;L;H8;H7J?ED

n ��- 33��ECF7J?8B;
n �(?9HEF>ED;�$DFKJ
n �(*��!?B;���($�$�
�ECF7J?8B;

n �!-  �.7CFB;I�
�?IA
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" D D IN G
3".� OR� A� HARD� DRIVE�
TO� YOUR� "MIGA� �����
WILL� HAVE� A� CONSIDERd
ABLE� IMPACT� ON� ITS�
SPEED�� 5HE� (71� 4$4*�3".�
ALLOWS� YOU� TO� ENHANCE� YOUR� "MIGA� �����
WITH� BOTH�� *TS�4$4*� HARD� DRIVE� INTERFACE� IS�
ONE� OF� THE� FASTEST� WHILST� ITS� ���BIT� 3".�
UPGRADE� IS� BASED� ON� THE� SAME� TECHNOd
LOGY�FEATURED� IN�THE�BEST�SELLING�"�����

�K?BJ�?D��.�.$�#7H:��H?L;�$DJ;H<79;���
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&(4� 4PECTRUM�
IS�THE�ANSWER�TO�
ALL� YOUR� ���BIT�
GRAPHICS� CARD�
REQUIREMENTS�� *T�
IS� A� HIGH� PERd
FORMANCE� HIGH�
RESOLUTION� ����

BIT� BOARD� THAT� WILL� TAKE� ANY� "MIGA� �����
����� ����� OR� ����� BEYOND� "("�� #UT� THE�
HARDWARE� IS�ONLY�HALF�OF�THE�PICTURE��8ITHOUT�
QUALITY� SOFTWARE� YOUR� INVESTMENT� WILL� BE�
WASTED�� /OT� ONLY� DOES� (71jS� OWN� AWARD�
WINNING� GRAPHICS� APPLICATION� *MAGE'9� FULLY�
SUPPORT� &(4� 4PECTRUM� BUT� ALSO� USING� A�
8ORKBENCH�DRIVER� NEARLY�ALL� EXISTING�"MIGA�
8ORKBENCH� COMPATIBLE� APPLICATIONS� WILL�
ALSO� WORK� ON� AND� SUPPORT� THE� &(4�
4PECTRUM�SYSTEM�
n � TUB�EH��.B�E<�*D�8E7H:�(;CEHO
Q �*D�8E7H:�#7H:M7H;��0// -
n �!KJKH;�-;�J7H=;J78B;�"H7F>?9I�.KFFEHJ�
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n �.97D�-7J;I�KF�JE���DAS
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0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�

n � )���#���!� (*%%$')� ��!%!�#��
"�TEAM�OF�TECHNICAL�EXPERTS�WILL�BE�AT�YOUR�SERVICE�

n � %'���� "�)���
8E�MATCH�COMPETITORS�ON�A�k4AME�PRODUCT���4AME�PRICEl�BASIS�

n � �()��!�(���� �� .��'(�
8E�HAVE�A�PROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�

n � %�')�$���� U��(��$"%�#.��PF�HO>K�(&&�LM:??R�
8E�ARE�SOLID�RELIABLE�AND�PROFITABLE�

n � �*(�#�((�����*��)�$#����$+�'#"�#)��
7OLUME�DISCOUNTS�ARE�AVAILABLE��5EL���������������

(�$,'$$"(�
8E�HAVE�DEMONSTRATION�AND�TRAINING�FACILITIES�AT�ALL�OUR�STORES�

)��� �*!!� ()$� � '�#���
"LL�OF�YOUR�REQUIREMENTS�ARE�AVAILABLE�FROM�ONE�SUPPLIER�

�'��� ��)�!$�*�(�
8ILL�BE�MAILED�TO�YOU�WITH�SPECIAL�OFFERS�AND�FULL�DETAILS�OF�
HARDWARE�PERIPHERALS�AND�SOFTWARE�

%�."�#)�
8E�ACCEPT�MOST�MAJOR�CREDIT�CARDS�CASH�CHEQUE�OR�MONTHLY
TERMS� 	"13���������WRITTEN�QUOTES�ON�REQUEST
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3EPAIRS�UNDERTAKEN� TO�"MIGA�����COMPUTERS�AT�_������ INCLUSIVE�
OF�PARTS� LABOUR�7"5�AND� RETURN�POSTAGE�PACKING

$OMMODORE�REGISTERED�FOR�FULL� TECHNICAL�SUPPORT

$OMPUTERS�REPAIRED�IN�THE�QUICKEST�POSSIBLE�TIME

"LI�MACHINES�WILL�BE�OVERHAULED�WITH�A�FULL�SOAK�TEST�TO�ENSURE�OPTIMUM�RELIABILITY

&NTRUST�YOUR�MACHINE�TO�THE�EXPERTS� FULL����DAY�WARRANTY

3EPAIRS�TO�DISK�DRIVE�AND�KEYBOARD�ALSO�INCLUDED�
	EXTRA�CHARGE�POSSIBLE�IF�FOUND�TO�NEED�COMPLETE�REPLACEMENT


3EPAIRS�TO�OTHER�$OMMODORE�SYSTEMS�UNDERTAKEN� ��PHONE�FOR�DETAILS

6PGRADES�AND�EXPANSIONS�SUPPLIED�AND�FITTED� ��PHONE�FOR�DETAILS�
C O LLE C TIO N � SERVICE � AVA ILAB LE

� � � 	 � �
5O�TAKE�ADVANTAGE�OF�THIS�EXCEPTIONAL�OFFER� SIMPLY�SEND�OR�HAND� DELIVER�YOUR�COMPUTER�TO�OUR�WORKSHOP�COMPLEX�

ADDRESS�DETAILS�BELOW�ENCLOSING� THIS�ADVERTISEMENT�VOUCHER� PAYMENT� FAULT�DESCRIPTION� RETURN�ADDRESS�
ALONG�WITH�YOUR�DAYTIME�AND�EVENING� TELEPHONE�NUMBER�AND�WE�W ILL�DO� THE� REST�

4HOULD�YOU� REQUIRE�(ROUP���4ECURITY�RETURN�DELIVERY�SIMPLY�ADD�_�����TO�THE� REPAIR�CHARGE�

&LECTRONICS�-TD� $HAUL�&ND� -ANE� -UTON� #EDFORDSHIRE�-6���&;� 5EL�������������	�� LINES


	8E�RESERVE�THE�RIGHT�TO�REJECT�MACHINES�WHICH�IN�OUR�OPINION�ARE�BEYOND�REPAIR��/ORMAL�CHARGE�APPLIES
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� .04� IS�NOT�JUST�FOR�
CREATING�GAMES�� �IT�
OFFERS�A�SELECTION�OF�
POWERFUL�YET�EASY�TO�USE�

FACILITIES�FOR�WRITING�ALL� KINDS�OF�
APPLICATIONS� AS�YOUjVE�BEEN�SEEING�
AS�WE�VE�BUILT�UP�OUR�OWN�PAINT�
PROGRAM�OVER�THE� LAST�FEW�MONTHS��
)OWEVER� IF�YOU�TRIED�USING�THE�
COMPILED�VERSION�OF��.�+7?DJ�ON� LAST�
MONTHjS��C?=7�.>EFF;H�COVER�DISK�
THEN�YOUjVE�PROBABLY�ALREADY�
DISCOVERED�THAT� IT�DOESNjT�AS�SUCH�
DO�A�GREAT�DEAL�YET�� *T� LOOKS�VERY�
PRETTY�AND� IT�DEMONSTRATES�THE�
BEGINNINGS�OF�A�VERY�USABLE�
INTERFACE� BUT� IT�CERTAINLY�WOULDNjT �
WIN�ANY�PRIZES�FOR�PAINTING�POWER��
5HIS�MONTH�WE�TAKE��.�+7?DJ�ONE�
STEP�FURTHER�WITH�THE�ADDITION�OF�THE�
'REEHAND�%RAW�'ILL�AND�6NDO�
FUNCTIONS��8ITH�THESE�FUNCTIONS� IN�
PLACE�YOU�SHOULD�FINALLY�BE�ABLE�TO�
DRAW�PRETTY�PICTURES�ON�YOUR�SCREEN�

#EFORE�WE�GO�ANY�FURTHER�
HOWEVER� LET�S�CONSIDER�EXACTLY�WHAT�
IS� INVOLVED��8E�COULD�SIMPLY�SIT�DOWN�
AND�CODE�AWAY� BUT�� �AS�ANY�
PROFESSIONAL� PROGRAMMER�WILL� TELL�YOU
� �THIS� SORT�OF�PRACTICE�CREATES�NOTHING�
BUT�PROBLEMS�AS�THE� PROGRAM�
MATURES�AND�YOU�HAVE�TO�FIGURE�OUT�
HOW�TO�MAKE�ALL�THE�NEW�BITS�WORK�
HAPPILY�WITH�THE�OLD�� *TjS�ALSO�WORTH�
KEEPING�AN�EYE�OUT�FOR�ROUTINES�THAT�
YOU� FEEL�YOU�MAY�PERHAPS�NEED�TO�
USE�AGAIN� IN�ANOTHER�FEATURE�OF�THE�
PROGRAM�� �THE�6NDO�FUNCTION� FOR�
EXAMPLE� IS�CODED� IN�THE�FORM�OF�A�
PROCEDURE�THAT� IS�CALLED� BY�EACH�AND�
EVERY�DRAWING�FUNCTION�� 'OR�ANY

ROUTINE�THAT�MAY�NEED�TO�BE�USED�
AGAIN�YOU�CAN�SAVE�YOURSELF�A� LOT�OF�
TIME�BY�CODING�THIS�AS�A� PROCEDURE�

5HE�'REEHAND�%RAW�FUNCTION�
CHEATS� A� LITTLE�TOO�� *N�ORDER�TO�GIVE�
THE� IMPRESSION�OF�A�CONTINUOUS� LINE�
OF�PIXELS� THE�FREEHAND�CODE� PLOTS�
LINES� INSTEAD�OF�INDIVIDUAL� DOTS�	LIKE�
MOST�ART�PACKAGES
��5HIS� IS�EXACTLY�
THE�SAME� PROCEDURE�USED� BY��7>GJ7�
'3;@F�� �IF�YOU�MOVE�THE�MOUSE�
POINTER�AT�A�VERY�RAPID�SPEED�YOUjLL�
NOTICE�THAT��'3;@F�6D3IE�STRAIGHT�
LINES� INSTEAD�OF�SMOOTH�CURVES�

5HE�'REEHAND�%RAW�FUNCTION�ALSO�
NEEDS�TO�BE�ABLE�TO�COPE�WITH�A�
VARIETY�OF�DIFFERENT�BRUSH�STYLES�AND�
SIZES�0UST� LIKE��'3;@F���6NFORTUNATELY�
WE�CAN�NO� LONGER�USE�THE� LINE�
DRAWING�TECHNIQUE�EMPLOYED�BY�THE�
STANDARD� 'REEHAND�FUNCTION� BECAUSE�
IT�WOULD� SIMPLY�BE�TOO�SLOW�TO�PLOT�
EVERY�DOT� REQUIRED� TO�FORM�THE�SHAPE�
OF�THE� BRUSH��5HE�'REEHAND�%RAW�
FUNCTION�THEREFORE�CHECKS�WHAT�TYPE�
OF�BRUSH� IT�SHOULD� USE�AND�THEN�
DRAWS�ON�TO�THE�SCREEN�EITHER�BY�
USING�LINES�OR�BY�PLOTTING�INDIVIDUAL�
DOTS��5O�SEE�HOW� IT�WORKS� LET�S�GET�
STUCK� INTO�THIS�MONTHjS�SOURCE�CODE�

��� #EFORE�WE�CAN�START�WORK�ON�THE�
NEW�PROCEDURES�TO�HANDLE�THE�
'REEHAND�%RAW�TOOL�WE�NEED� TO�
EXTEND�THE�MAIN� PROGRAM�TO�COPE�
WITH�THE�NEW�BRUSH�DRAWING�ROUTINES��
+UST� LIKE��'3;@F	� �*4�'3;@F�WILL�OFFER�
THE� USER�A�SELECTION�OF�DIFFERENT�
BRUSH� SIZES� RANGING�FROM�A�SINGLE�
PIXEL�DOT�TO�A�VARIETY�OF�FILLED�CIRCLES�
BOXES�AND�AIRBRUSH�LIKE� PATTERNS��"LL

�J�B7IJ��.�+7?DJ�97D�79JK7BBO�8;�KI;:�JE�:H7M�FH;JJO�F?9JKH;I��/OF;�?D�J>?I�
CEDJ>VI�9E:;�� �EH�@KIJ�9EFO�?J�E<<�J>?I�CEDJ>VI �9EL;H�:?IA�� �7D:�OEKVBB�8;�78B;�
JE�KI;�J>;�!H;;>7D:��H7M��!?BB�7D:�0D:E�<KD9J?EDI� JE�OEKH�>;7HJVI �9EDJ;DJ

THE�BRUSH� PATTERN�DEFINITIONS�ARE�HELD�
INSIDE�A�TWO�DIMENSIONAL� ARRAY�CALLED�
i#RUSH	
j ��5HIS� IS�DEFINED�AS�NINE� LOTS�
	GIVING�A�TOTAL� OF�NINE�DIFFERENT�BRUSH�
TYPES
�OF�EIGHT�DATA� ITEMS�

��� /OT�ONLY�DOES�THE� i#RUSH0j� ARRAY�
NEED�TO�BE�MADE�GLOBAL� 	ENABLING�
OTHER�PROCEDURES�TO�ACCESS�THE�DATA�
HELD�WITHIN� IT
� BUT�WE�ALSO� NEED�TO�
CREATE�AN�ADDITIONAL�GLOBAL�VARIABLE�
CALLED� i#RUSH4IZEj�THAT� IS� USED�TO�
KEEP�TRACK�OF�THE�CURRENTLY�SELECTED�
BRUSH� PATTERN��5HIS�VARIABLE�SIMPLY�
CONTAINS�A�VALUE�BETWEEN��� AND���
THAT�DEFINES�WHICH�BRUSH�THE�VARIOUS�
DRAWING�FUNCTIONS�SHOULD� USE�

��� #EFORE�THE�MAIN� PROGRAM�STARTS�
THE�6NDO�BUFFER� IS� INITIALISED�BY�
CALLING�THE�PROCEDURE�
i+/*56/%0#6''&3j��8EjLL� BE�
COVERING�THIS�PROCEDURE� LATER�

���5HE�CONTENTS�OF�THE� i#RUSH0j�ARRAY�
ARE�THEN� INITIALISED�TOO� BY�CALLING�THE�
i+/*5#364)&4j� PROCEDURE��5HIS�
PROCEDURE�WRITES�THE� BRUSH�
DEFINITIONS� INTO�THE� i#RUSH0j� ARRAY�

��� 3IGHT� NOW� LETjS�MOVE�ON�TO�THE�
FIRST�NEW�PROCEDURE�THIS�MONTH��5HE�
i@130$&44500-4j� PROCEDURE� IS�
RESPONSIBLE�FOR�TAKING�THE�NUMBER�OF�
THE�SELECTED�GADGET�	WHICH� IS�PASSED�
TO�THE�PROCEDURE� IN�THE� i4&-&$5&%j�
PARAMETER
�AND�THEN�CALLING�THE�
APPROPRIATE�DRAWING�FUNCTION�

��� 0BVIOUSLY�NOT�EVERY�DRAWING�
FUNCTION� HAS�BEEN�ADDED�YET� SO�THE�
i@130$&44500-4j� PROCEDURE�ONLY�
WORKS�ON�A�MINIMAL� NUMBER�OF�TOOLS�
*N� ORDER�TO�ESTABLISH�WHICH�DRAWING�
FUNCTION�THE�USER�HAS�CURRENTLY�
SELECTED� THE�CONTENTS�OF�THE�VARIABLE�
i4&-&$5&%j� ARE�CHECKED��5HE� �
i4&-&$5&%j�VARIABLE�CAN�CONTAIN�ANY�
VALUE�BETWEEN���AND���� EACH�OF�
WHICH� POINTS�TO�A�PARTICULAR�TOOL� ICON�
ON�THE�TOOLBAR�SCREEN�

��� *F�THE�VARIABLE� i4&-&$5&%j�
CONTAINS� A�VALUE�OF� i� j � THE� PROGRAM�
JUMPS�TO�THE� PROCEDURE�THAT�HANDLES�
FREEHAND� DRAWING��5HIS�PROCEDURE� IS�
CALLED� i@'3&&)"/%%3"8j��8EjLL� BE�
LOOKING�AT�THIS�FUNCTION� REAL� SOON�

��� *F�THE� i4&-&$5&%j�VARIABLE�
CONTAINS�A�VALUE�OF�i��j � THE�PROGRAM�
JUMPS�TO�THE�PROCEDURE�THAT�HANDLES�
THE�'ILL�TOOL��"S�YOU�MIGHT�EXPECT�
THIS� PROCEDURE� IS�CALLED� i@'*--"3&"=

��� *F�THE� i4&-&$5&%j�VARIABLE�
CONTAINS�A�VALUE�OF�i��j � THE�PROGRAM�
JUMPS�TO�THE� PROCEDURE�THAT�HANDLES�
THE� 6NDO�FUNCTION��5HIS� PROCEDURE� IS�
CALLED� 	NOT�SURPRISINGLY
� i@6/%0j�

���� /OW�WE�MOVE�ON�TO�THE�
i@'3&&)"/%%3"8j�PROCEDURE��5HIS�
IS�A�VERY�INTELLIGENT� LITTLE� ROUTINE�THAT�
NOT�ONLY�ALLOWS�THE�USER�TO�DRAW�
DIRECTLY�ON�TO�THE�SCREEN� BUT�WORKS�
IN�SUCH� A�WAY�THAT� IF�THE� LEFT�MOUSE�
BUTTON� ISNjT �BEING�PRESSED� OR�THE�
MOUSE�POINTER�IS�STILL� OVER�EITHER�THE�
COLOUR�SELECTOR�OR�TOOLBOX�SCREEN� THE�
USER� IS�FREE�TO�SELECTED�DIFFERENT�
COLOURS�AND�CHANGE�TOOLS�WITHOUT�
HAVING�TO�BREAK�OUT�OF�A� LOOP�FIRST�

���� +UST�TO�MAKE�SURE�THAT�ALL�
DRAWING�OPERATIONS� ARE�PERFORMED�ON�
THE� kPAGE�� SCREEN� THE�CURRENT�
SCREEN� IS�CHANGED�TO�SCREEN�ZERO�

����+UST�TO�MAKE�SURE�THAT�THE�
PROGRAM�DOESNjT�GO�EXECUTING�A�
WHOLE� LOT�OF�CODE� UNNECESSARILY� THE�
PROCEDURE�STARTS�BY�CHECKING�THAT�
BOTH� THE� LEFT�MOUSE�BUTTON� IS�
PRESSED�AND�THE�MOUSE� POINTER� IS�
OVER�SCREEN���	OUR� kPAGEl� SCREEN
�

���� *F�BOTH�OF�THESE�CHECKS�ARE�TRUE�
THE� PROCEDURE� KNOWS�THAT�THE� USER�
WANTS�TO�DRAW�ON�TO�THE� SCREEN� SO�
THE�FIRST�THING�THAT�MUST�BE�DONE� IS�TO�
UPDATE�THE�6NDO�BUFFER�SO�THAT� IF�THE�
USER�MAKES�A�MISTAKE�THEY�CAN�
EASILY�REMOVE�THE� LAST�CHANGE��5HIS�
IS�CARRIED�OUT�BY�A�PROCEDURE�CALLED�
=@61%"5&6/%0#6''&3j�

����8ITH� UP�TO����COLOURS�ON�TAP� ALL�
THE�DRAWING�FUNCTIONS�MUST�BE�ABLE�
TO�TAKE�ADVANTAGE�OF�THEM��5HE�
CURRENT�COLOUR�IS�THEREFORE�CHANGED�
TO�THE� INK�COLOUR�HELD�WITHIN�THE�
VARIABLE� i$63$0-03j�� /OTE�THAT�THIS�
VARIABLE� IS�UPDATED� BY�BOTH�THE�
COLOUR�SELECTOR�AND�THE�COLOUR�
SELECTION�GADGET�ON�THE�TOOLBOX�
SCREEN�� *F�THE�USER�SELECTS�A�DIFFERENT�
COLOUR�WHILE�THE�'REEHAND�%RAW�
GADGET� IS�STILL� SELECTED� THE� INK�
COLOUR�WILL� BE� UPDATED� AUTOMATICALLY�
WHEN�THEY�START�DRAWING�AGAIN�

���� *F�THE�USER� IS� USING�A�SINGLE�DOT�
BRUSH� THE�'REEHAND�%RAW�FUNCTION�
WORKS�BY�DRAWING� LINES� BETWEEN�A�SET�
OF�SUCCESSIVE�COORDINATES�� #Y�
DEFAULT� THE�FIRST�SET�OF�COORDINATES�
WILL� BE�SET�TO� i� � j � SO�WE�NEED�TO�
READ�THE�POSITION�OF�THE�MOUSE
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POINTER�BY�READING�THE�VALUES�
RETURNED�BY�THE� i9�.OUSEj� AND� i:�
.OUSEj� FUNCTIONS�� /OTE�THAT�THESE�
TWO�FUNCTIONS� RETURN�COORDINATES� IN�
THE�FORM�OF�kHARDWARE�COORDINATESl�� �
THAT�IS� THE�COORDINATES�SYSTEM�USED�
BY�THE�"MIGAjS�DISPLAY�HARDWARE�
RATHER�THAN�THE�SIMPLE�COORDINATES�
USED�BY�SCREENS�

����5HE�'REEHAND� %RAW�PROCEDURE�
THEN�ENTERS�A�SIMPLE� i3EPEAT���6NTILj�
LOOP�WHICH�CARRIES�OUT�THE�ACTUAL�
DRAWING�OPERATIONS�

����0NCE� IT�S� INSIDE�THE� LOOP� THE�
SECOND� SET�OF�COORDINATES� IS� READ�
INTO�THE�VARIABLES� i9 * j� AND� i: * j �
READY�TO�BE�USED� FOR�THE�FIRST�DRAWING�
OPERATION��0NCE�AGAIN� THESE�ARE

HELD� IN�THE�FORM�OF�HARDWARE�
COORDINATES� NOT�SCREEN�ONES�

����"S�MENTIONED� THE�'REEHAND�
%RAW�FUNCTION�WORKS� IN�TWO�WAYS�� �
LINE�DRAWING�AND�DOT�PLOTTING�� �WHICH�
ARE�SELECTED�ACCORDING�TO�THE�CURRENT�
BRUSH�SIZE��8E�THEREFORE�START�BY�
CHECKING�WHETHER�THE�GLOBAL�VARIABLE�
i#364)4*;&j�CONTAINS�A�VALUE�OF�
ZERO� 	INDICATING�A�SINGLE�DOT�DRAWING�
PATTERN
�

���� *F�IT�DOES� THE� PROCEDURE�ENTERS�
LINE�DRAWING�MODE��"FTER�MUCH�
EXPERIMENTATION� *�FOUND� IT�NECESSARY�
TO�ACTUALLY�SLOW�".04�DOWN�WHEN�
DRAWING�LINES�WHOSE�COORDINATES�
WERE�OBTAINED�FROM�THE�MOUSE�
POINTER��8ITHOUT�THIS�SIMPLE�ONE

VERTICAL� BLANK�WAIT�".04�TENDS�TO�
FORGET�TO� READ�THE�MOUSE�
COORDINATES� PRODUCING�SOME�RATHER�
STRANGE� RESULTS�� *F�YOU�DON�T�BELIEVE�
ME�TRY�REMOVING�THIS� LINE�

����"� LINE� IS�THEN�AUTOMATICALLY�
DRAWN�FROM�THE�SET�OF�COORDINATES�
HELD� IN� i9 * j� AND� i: * j�TO�THE�
COORDINATES�HELD� IN� i9�j� AND� i:�j �

���� *F�THE�VARIABLE� i#364)4*;&j�
HOLDS�A�VALUE�GREATER�THAN�ZERO�
	INDICATING�A�BRUSH� SIZE� LARGER�THAN�
JUST�A�SINGLE�DOT
� THE�'REEHAND�%RAW�
PROCEDURE�JUMPS�TO�A�GENERAL��
PURPOSE�PROCEDURE�CALLED�
i@%3"8#364)10*/5j� THAT�PLOTS�THE�
BRUSH� PATTERN�ON�TO�THE� SCREEN��5HIS�
PROCEDURE�HAS�BEEN�WRITTEN� IN� SUCH� A

WAY�THAT�IT�CAN�BE�USED�BY�ALL� THE�
OTHER�DRAWING�FUNCTIONS�THAT�NEED�TO�
BE�ABLE�TO�USE�THE�VARIETY�OF�DIFFERENT�
BRUSH� PATTERNS�ON�OFFER��.ORE�ON�THIS�
PROCEDURE� LATER�

����5O�ENSURE�THAT�ANY�EXTRA� LINES�
DRAWN�WHEN� IN�BRUSH�MODE���ARE�
LINKED�THE� LAST�SET�OF�CO�ORDINATES�
HELD� IN� i9 * j� AND� i: * j� IS�COPIED� INTO�
i9�j� AND� i:�j� RESPECTIVELY�

���� /EXT�WE�MOVE�ONTO�THE�
i@%3"8#364)10*/5j� PROCEDURE�
THAT�IS�USED�TO�PLOT�THE�SHAPE�OF�THE�
SELECTED�BRUSH� ON� TO�THE�SCREEN�� *T�
REQUIRES�TWO� PARAMETERS�TO�BE�
PASSED�� �i9 * j� AND� i: * j�� �THAT�
CONTAIN� 	NOT�SURPRISINGLY
�THE� POSITION�
ON�THE�SCREEN�WHERE�THE�BRUSH
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PATTERN� IS�TO�BE�DRAWN��8E�COULD�
SIMPLY�HAVE� READ�THE�MOUSE� POINTER�
COORDINATES�FROM�DIRECTLY�WITHIN� THIS�
PROCEDURE� BUT�PASSING�THEM�AS�
PARAMETERS�MEANS�THAT�THE�
PROCEDURE�CAN�BE�USED�TO�DRAW�A�
VARIETY�OF�DIFFERENT�SHAPES� INCLUDING�
CIRCLES�AND�BOXES�

����5HE�BRUSH� PATTERN�DEFINITIONS� ARE�
HELD� IN�A�TWO�DIMENSIONAL� ARRAY�
CONTAINING�EIGHT�DIFFERENT�VALUES�FOR�
EACH�BRUSH��5HESE�VALUES�ARE�
EXTRACTED� BY�USING�A� LOOP�THAT�COUNTS�
FROM�ZERO�TO�SEVEN�

���� &ACH�OF�THE�EIGHT�VALUES�
ASSIGNED�TO�EACH� BRUSH�DEFINITION� IS�
TRANSFERRED� INTO�A�STRING�VARIABLE�
CALLED� i#*5."14�� IN�BINARY�NOTATION��
*N�MANY�WAYS� THIS�TECHNIQUE� IS�
EXACTLY�THE� SAME�AS�THE�TECHNIQUE�
WE�USED�TO�DRAW�THE�TOOLBOX�GADGETS��
"�ZERO� IN�THE�BINARY�PATTERN�TURNS�THE�
PEN�OFF�AND�A�VALUE�OF���TURNS� IT�ON�

���� &ACH�BIT�IN�THE� BINARY�PATTERN� IS�
EXTRACTED� IN�TURN�BY�ENTERING�A�
SECOND� LOOP�THAT�COUNTS�FROM� ��TO���

���� #Y�DEFAULT� EACH�AND�EVERY�BRUSH�
WILL� BE�DRAWN�ON�THE�SCREEN�USING�THE�
i9 * j� AND� i: L j�COORDINATES� AS�THE�
ORIGIN�AT�THE�TOP� LEFT�HAND�CORNER�OF�
THE� BRUSH�� *N�ORDER�TO�CENTRALISE�THE�
BRUSH� SO�THAT� IT� IS�DRAWN� IMMEDIATELY�
BELOW�THE�MOUSE�POINTER� A�SET�OF�
OFFSETS� IS�CALCULATED�

���� 'INALLY� A�QUICK� i *F���5HENj�
DECISION� IS�MADE�TO�CHECK�WHETHER�A�
POINT�SHOULD�BE�PLOTTED�� 6SING�THE�
COUNTER�THAT� IS� UPDATED� BY�THE�
SECOND� LOOP�EACH� BIT� IN�THE�BINARY�
NUMBER�IS�CHECKED�TO� SEE�WHETHER�IT�
IS�A� ��OR�A�ZERO�� *F�IT� IS�A��� A�DOT�IS�
PLOTTED�ON� TO�THE�SCREEN� USING�THE�
".04� i1LOTj� COMMAND�

���� *N�ORDER�FOR�ANY�OF��4�'3;@FPE�
DRAWING�FUNCTIONS�TO�WORK� A�SET�OF�
NINE� BRUSHES� IS�DEFINED� USING�THE�
i+/*5#364)&4j� PROCEDURE�

���� 'IRST�WE�START�BY�POINTING�".04�
TO�THE�BRUSH�DATA�STATEMENTS�USING�
THE� i3ESTOREj� COMMAND�

����5HE�ENTIRE� BRUSH�DATA�CONSISTS�OF�
NINE�SETS�OF�EIGHT�DATA� STATEMENTS�
*N�ORDER�TO�MAKE�ABSOLUTELY�SURE�THAT�
THESE�DATA�STATEMENTS�GET�READ�
CORRECTLY� A�NESTED� SET�OF�i'OR���/EXTj�
LOOPS� IS� USED�

����5HE�DATA� ITEMS�ARE�THEN� READ�
FROM�THE�DATA�STATEMENTS� AN� ITEM�AT�
A�TIME� AND� PLACED�DIRECTLY�INTO�THE�
i#RUSH0j�ARRAY�

���� 'INALLY� HERE�S�OUR�BRUSH� DATA� IN�
ALL� ITS�GLORY�

���� /EXT�WE�MOVE�ON�TO�THE�
i+/*56/%0#6''&3j�PROCEDURE�THAT

SETS�UP�THE� i6NDOj� BUFFER��5HIS� IS�
USED�TO�ALLOW�THE�USER�TO� REVERT�TO�
THE� IMAGE�AS� IT�WAS�BEFORE�THE� LAST�
PAINTING�OPERATION��0UR�6NDO�FUNCTION�
IS�SOMEWHAT�WASTEFUL�OF�MEMORY� BUT�
IT�WORKS�VERY�WELL� INDEED��"LL� IT�DOES�
IS� KEEP�TWO�SCREENS�OF�EXACTLY�THE�
SAME� RESOLUTION�AND�DEPTH� HIDDEN�
AWAY�FROM�THE�USER� AND�WHENEVER�A�
CHANGE� IS�MADE�TO�THE� k PAGEl� SCREEN�
	4CREEN��
� THE�OLD�VERSION� OF�THE�
IMAGE� IS�TRANSFERRED�TO�ONE�OF�THESE�
TWO� HIDDEN� SCREENS��5HE�SECOND�
HIDDEN� SCREEN� IS�NEEDED�TO�ACT�AS� A�
TEMPORARY�STORAGE�AREA�WHEN�THE�TWO�
SCREENS�ARE�EXCHANGED�WHEN�THE�
USER�CLICKS�ON�THE� i6NDOj�GADGET�

���� #EFORE�WE�START�THE� REAL�WORK�OF�
SETTING�UP�THE�6NDO�BUFFERS� LET�S�
CHANGE�THE�MOUSE�POINTER�TO�A�
CROSSHAIR�SHAPE�� .OST�PAINT�
PROGRAMS�USE�A�CROSSHAIR�SHAPE�FOR�
THE�MOUSE�POINTER�BECAUSE� IT�ALLOWS�
FOR�MUCH�BETTER�POSITIONING�OF�
INDIVIDUAL� PIXELS�

������� #EFORE�WE�CAN�OPEN�THE�TWO�
6NDO�BUFFERS�WE�NEED�TO�FIND�THE�
EXACT�RESOLUTION� DEPTH� AND� SCREEN�
MODE�OF�THE� kPAGEl� SCREEN��5HIS� IS�
DONE�USING�FOUR�VERY�HANDY�	AND� SELF��
EXPLANATORY
�FUNCTIONS�OFFERED� BY�
".04�� � i4CREEN�8IDTHj � i4CREEN�
)EIGHTj� i4CREEN�$OLOURj� 	RETURNS�THE�
DEPTH�OF�A�SCREEN
� AND� i4CREEN�
.ODEj� 	RETURNS�THE�MODE�OF�A�SCREEN
� �HI�RES� LO�RES� LACED� OR�WHATEVER� IT�
MAY�BE
�� 5HE�VALUES� RETURNED�BY�
THESE�FUNCTIONS�ARE�THEN�STORED� INTO�
VARIABLES� READY�FOR�USE�

����8ITH�THESE�DETAILS�EXTRACTED�FROM�
THE� k PAGE�� SCREEN�WE�THEN�OPEN�UP�
OUR�TWO�6NDO�BUFFERS� IN�EXACTLY�THE�
SAME� RESOLUTION� DEPTH�AND�MODE��
0NCE�THIS� IS�DONE�".04�S� AUTOMATIC�
COLOUR�FLASHING�AND�TEXT�CURSOR�ARE�
TURNED�OFF�AND�THEN�CLEARED� USING�
COLOUR���� #OTH� SCREENS�ARE�THEN�
HIDDEN�FROM�VIEW�USING�THE�".04�
i4CREEN�)IDEj�COMMAND�

���� &ACH�TIME�A� NEW�DRAWING�
OPERATION� IS� INITIATED� THE�CURRENT�
CONTENTS�OF�THE� kPAGEl� SCREEN�ARE�
TRANSFERRED�TO�THE�6NDO�BUFFER�SO�
THAT�".04�HAS�A�COPY�OF�THE� kPAGEl�
SCREEN�AS� IT�WAS�BEFORE� IT�WAS�
MODIFIED��5HIS� IS�DONE�USING�THE�
i@61%"5&6/%�0#6''&3j� PROCEDURE�

����5HE�PROCEDURE�CONTAINS�JUST�A�
SINGLE� LINE�THAT�TRANSFERS�THE�ENTIRE�
CONTENTS�OF�SCREEN��� 	THE� kPAGEl�
SCREEN
�TO�SCREEN� �� 	THE�FIRST�OF�OUR�
6NDO�BUFFERS
��5HE� i4CREEN�$OPYj�
COMMAND� IS�USED� HERE�BECAUSE� IT�
CAN�SHIFT�SCREEN�MEMORY�AROUND�VERY�
FAST� INDEED�WITH�THE� HELP�OF�THE�
"MIGAjS�BLITTER�CHIP�

���� &VEN�THE� i6NDOj� PROCEDURE� ITSELF�
IS�NOT�THAT�COMPLICATED��"LL� IT�DOES� IS�
TO�SWAP�THE�CONTENTS�OF�THE�6NDO

BUFFER�AND�THE�
�PAGEl� SCREEN�SO�
THAT�THE�THE� SCREEN�
REVERTS�TO�THE�
ORIGINAL��5HE�GOOD�
THING�ABOUT�THIS�
FUNCTION� IS�THAT�EVEN�
IF�THE� USER�THEN�
DECIDES�THAT�THEYjD�
LIKE�THE�MODIFIED�
VERSION� BACK�AGAIN�
ALL� THEY�HAVE�TO�DO� IS�
TO�CLICK�THE� i6NDOj�
GADGET�AGAIN�AND�
VOILA�� �THE�SCREENS�
ARE�SIMPLY�SWAPPED�
AGAIN�AND� ITjS� BACK�

���� 'IRST�THE�CONTENTS�OF�THE� kPAGEl�
SCREEN�ARE�TRANSFERRED�TO�THE�
TEMPORARY�6NDO�BUFFER�USING�THE�
i4CREEN�$OPYj�COMMAND�

����5HE�UNMODIFIED�VERSION�OF�THE�
kPAGEl� SCREEN� HELD� IN�THE�6NDO�
BUFFER�IS�THEN�TRANSFERRED�BACK�TO�THE�
kPAGE�� SCREEN�

���� 'INALLY� THE�MODIFIED� k PAGEl�
SCREEN�THAT�WE�TRANSFERRED�TO�THE�
TEMPORARY�6NDO�BUFFER� IS�TRANSFERRED�
TO�THE�FIRST�6NDO�BUFFER�	SCREEN��
�

����5O�STOP�6NDO�FROM�FLICKING�
BACKWARDS�AND� FORWARDS� BETWEEN�THE�
MODIFIED�AND�UNMODIFIED� IMAGES�THE�
USER� IS�GIVEN�TIME�TO� RELEASE�THE�
MOUSE�POINTER�BY�HALTING�THE� PROGRAM�
FOR�A�TENTH�OF�A�SECOND�

���� 3EMEMBER�THE� i@$)&$,*$0/4j�
PROCEDURE�WE�COVERED� LAST�MONTH �
8ELL�THE�TIME�HAS�COME�TO�EXTEND� IT�
TO� HANDLE�THE� NEW�DRAWING�FUNCTIONS��
:OU�DONjT�NEED�TO�TYPE� IN�THE�WHOLE�
PROCEDURE�� �JUST�THE�EXTRA� LINES�THAT�
HAVE�BEEN�ADDED�FROM� LINES����TO�
THE�END�OF�THE�PROCEDURE�

���� *F�THE�VARIABLE� i4&-&$5&%j�
CONTAINS�A�VALUE�GREATER�THAN�ZERO�
THE�SECTION�OF�CODE� INSIDE�THIS�
i*F���5HENj�CONSTRUCT� IS� PERFORMED�

����5HE�VALUE�HELD� IN� i4&-&$5&%j� IS�
THEN�PASSED�TO�THE�
i@130$&44500-4j� PROCEDURE�THAT�
WE�COVERED�EARLIER� ALLOWING��4�'3;@F�
TO�ACT�UPON� THE�CURRENTLY�SELECTED�
TOOLBOX� ICON�

����8HENEVER�AN� ICON� IS�SELECTED�
FROM�THE�ARRAY�OF�GADGETS� IN�THE�
TOOLBOX�SCREEN� THE� ICON� REMAINS�
SELECTED�UNTIL� THE�USER�CLICKS�ON�
ANOTHER��0BVIOUSLY�THIS� ISNjT �A� LOT�OF�
USE� IF�THE�USER�CLICKS�ON�EITHER�THE�
i6NDOj�OR� i$LEAR�SCREENj�GADGETS�� �IF�
WE�WERE�TO� ALLOW�6NDO�TO� REMAIN�
SELECTED� ��4�'3;@F�WOULD�
CONTINUOUSLY�SWAP�THE�6NDO�BUFFERS�
UNTIL� THE�USER�SELECTED�A�DIFFERENT�
GADGET�� 5O�STOP�THIS�FROM�HAPPENING�
WE�USE�A�SIMPLE� i*F���5HENj�CONSTRUCT�
THAT�STARTS�BY�CHECKING� IF�THE�VARIABLE

i4&-&$5&%j� CONTAINS�THE�NUMBERS�OF�
THE� i$LEARj�AND� i6NDOj� FUNCTIONS�

���� *F�EITHER�FUNCTION�WAS�SELECTED�
THE�GADGET�FOR�THAT�PARTICULAR�FUNCTION�
IS�DESELECTED�BY�CALLING�THE�
i@)*()-*()5*$0/j� PROCEDURE�WE�
COVERED� LAST�MONTH�

����"ND� TO�MAKE�SURE�THAT�THE�
FUNCTION� IS� NO� LONGER�PROCESSED� BY�
THE� i@130$&44500-4j�PROCEDURE�
THE�VALUE�OF�THE� i4&-&$5&%j�VARIABLE�
IS� RESET�TO�A�VALUE�OF�ONE� IN�EFFECT�
DEFAULTING�TO� SELECTING�THE�'REEHAND�
%RAW�FUNCTION�

���� 'INALLY� LETjS�TAKE�A� LOOK�AT�THE�
i@'*--"3&"j� PROCEDURE�THAT�HANDLES�
�"4�'3;@F�E�'ILL�TOOL�

����+UST�LIKE�THE�'REEHAND�%RAW�
FUNCTION� THE�'ILL� FUNCTION�STARTS�BY�
CHECKING�THAT�THE�MOUSE� POINTER� IS�
OVER�SCREEN���AND�THAT�THE� LEFT�
MOUSE�BUTTON� IS� BEING�PRESSED�� *F�
EITHER�OF�THESE�CONDITIONS� IS�FALSE�
THE�'ILL� OPERATION�WONjT�GO�AHEAD�

���� 0NCE�AGAIN� BEFORE�THE� AREA�OF�
THE�SCREEN�THAT�THE�USER�WISHES�TO�FILL�
IS�EVEN�TOUCHED� THE�6NDO�BUFFER�IS�
UPDATED� ALLOWING�THE� USER�TO�REVERT�
TO�AN�UNMODIFIED�COPY�OF�THE� IMAGE�
SHOULD� SOMETHING�GO�TERRIBLY�WRONG��
	)OW�MANY�TIMES�HAVE�YOU� FILLED� AN�
AREA�OF�THE�SCREEN� ONLY�TO�HAVE�THE�
k PAINT�� LEAK�OUT�BECAUSE�THERE�S�A�
BREAK� IN�THE�BOUNDARY�THAT�SHOULD�
CONTAIN� THE�FILL� OPERATION 


����5HE�COLOUR�WHICH� IS�TO�BE�USED�
FOR�THE�FILL� OPERATION� IS�THEN�SET�BY�
READING�THE�CONTENTS�OF�THE�
i$63$0-03j�VARIABLE�

����5HE�COORDINATES�OF�THE�MOUSE�
POINTER�ARE�THEN� READ�TO�ESTABLISH�
WHERE�ON�THE�SCREEN�THE�'ILL�
OPERATION� IS�TO�BE� PERFORMED�

���� 'INALLY� THE�SCREEN� AREA� IS�FILLED�
USING�THE�".04� i1AINTj�COMMAND��
/OTE�HOW�PAINT�MODE�ONE� IS� USED�� �
THIS� RESTRICTS�THE�'ILL�OPERATION�TO� AN�
AREA�OF�THE�SCREEN�THAT�IS�SEALED�BY�
PIXELS�OF�A�DIFFERENT�COLOUR��#$

!-)'!�3(/00%2�_ �)335%����_ �$%#%-"%2� ����



#7L;�OEKH�I7O �7D:�F;H>7FI�W ?D�
P���?DJE�J>;�87H=7?D��.;D:�OEKH�
C?II?L;I�JE���/7BA?D=�.>EF���
�C?=7�.>EFF;H�����(EDCEKJ>�
.JH;;J���7J>���LED����$� ��2�
�*5)#9��53%&5,�345&&�
8HEN��C?=7�.>EFF;H�FIRST�CAME�OUT�
IT�WAS�A�CHEAP�SOURCE�OF�"MIGA�
ADVICE�AND� INFORMATION�� *T�DIDNjT �
HAVE�A�COVER�DISK�WHICH�AT�THE�TIME�
WAS�A� REFRESHING�CHANGE�

*jM�GLAD�TO�SAY� HOWEVER� THAT�
THE�MAGAZINE�HAS�MATURED�BY�
INCLUDING�FULL�COLOUR�PHOTOS�AND�A�
REALLY� REALLY�USEFUL�COVER�DISK�
<5HERE�FOLLOWED�A�CHASTISEMENT�OF�A�
CERTAIN�OTHER�"MIGA�MAGAZINE�WHICH�
*�VE�DECIDED�TO�CUT�� �&D�>

:OUR�COVER�DISK�IS�A�REAL�
ENTHUSIASTjS�DISK� HEIGHTENING�YOUR�
READERSj� PRODUCTIVITY�W ITH�THEIR�
MACHINES��FONTS�FOR�THOSE�WHO�USE�
THEIR�MACHINES�FOR�%51��SOURCE�CODE�
FOR�PROGRAMMERS��DATABASES�� HARD�
DISK�UTILITIES��MUSIC�PROGRAMS�FOR�
MUSICIANS�AND�VIRUS�CHECKERS�FOR�
EVERYBODY�

#UT�WHAT�ABOUT�US�GRAPHIC

*� RECENTLY�BOUGHT�AN�
"���������FROM�A�
MAIL�ORDER�COMPANY��
8HEN� *�CAME�TO�SET�IT�
UP�*� FOUND�THAT�THE�

FACTORY�SEALED�PACK�OF�SIX�DISKS�
HAD�TWO�COPIES�OF�THE�'ONTS�DISK�
AND�NO�8ORKBENCH�DISK�� *� RANG�THE�
MAIL�ORDER�COMPANY�WHO�NOT�
UNREASONABLY�SAID�THAT�SINCE�THE�
DISKS�WERE�IN�A�SEALED�PACKAGE� IT�
WAS�REALLY�UP�TO�$OMMODORE��"�
FRIENDLY�AND�SYMPATHETIC� LADY�AT�
$OMMODORE�OFFERED�TO�SEND�THE�
MISSING�DISK�WITHIN����TO����DAYS�

4O� THERE� *�WAS� UNABLE�TO�USE�
MY�THOUSAND�QUIDSj�WORTH�OF�
BRAND�NEW�GEAR�FOR�A�MONTH�OR�SO��
5HE�LADY�AT�$OMMODORE�SUGGESTED�
THAT� *�SHOULD�ASK�THE�SUPPLIER�FOR�A�
NAUGHTY�COPY��.Y�MAIL�ORDER

ARTISTS �4URE� THERE�HAVE�BEEN�
FRACTAL�GENERATORS� BUT�WHAT�ABOUT�
THE�REALLY�JUICY� USEFUL�STUFF�LIKE�
OBJECTS�AND�TEXTURES�FOR� $C7=?D;�
AND�-;7B����/OW�THAT�THE�COVER�
DISK�IS�HERE�TO�STAY� PLEASE�KEEP� IT�A�
MIXED�BAG�FOR�EVERYONE�EVERY�
MONTH� RATHER�THAN�BIAS� IT�TOWARDS�
ONE�PARTICULAR�TYPE�OF�USER�

+ONATHAN�.C#RIEN�
&NNISKILLEN�
'ERMANAGH

(LAD�YOU� LIKE�THE�DISK�+ONATHAN��:OU�
CAN� REST�ASSURED�WE� INTEND�TO�KEEP� IT�
AS�WELL�BALANCED�AS�POSSIBLE�

0N�THE�GRAPHICS�FRONT�WE� INTEND�
TO� INCLUDE�A�FEW�HIGH�QUALITY�
BACKGROUNDS�FROM�7IDEO8ORLD�AS�
SOON�AS�WEjVE�GOT�SOME�SPACE��"ND�
IF�ANYONE�OUT�THERE�HAS�SOME�
!?39;@7�OR�)73>����FILES�WE�COULD�
USE�WEjD� LOVE�TO�HEAR�FROM�YOU�

COMPANY�HAD�A�GOOD� LAUGH�AT�THIS�
BUT�THEN�MANAGED�TO�UNEARTH�A�
LEGITIMATE�COPY�WHICH�THEY�SENT�
OFF�TO�ME�

$OMMODOREjS� REPLACEMENT�
DISK�ARRIVED����DAYS�AFTER�MY�
PHONE�CALL�� *F�'ORD�SUPPLIED�A�
.ONDEO�WITH�NO� IGNITION�KEY�
WOULD� IT�TAKE�THEM�A�MONTH�TO�
FIND�ONE 

%�#�#EAMES�
.ACCLESFIELD�

$HESHIRE

8ELL� STRICTLY�SPEAKING� IT�WAS�THE�
MAIL�ORDER�COMPANYjS�DUTY�TO�SORT�
YOU�OUT� NOT�$OMMODORE�S�� �YOUR�
CONTRACT� IS�WITH�THE�SELLER� NOT�THE�
MANUFACTURER�� )AVING�SAID�THAT�
$OMMODOREjS� RESPONSE�DOESNjT�
EXACTLY� INSPIRE�CONFIDENCE� DOES� IT 

�4%,,�-%�7 (9�
$AN�YOU�TELL�ME�WHY�WHEN� *� COME�
TO� RUN�THE�DE�ARCHIVED�VERSION�OF�
1?HKI��>;9A;H�THAT�YOU�SUPPLIED�ON�
LAST�MONTHjS�COVER�DISK� IT�CRASHES�
MY�MACHINE 

+OHN�.ILLFIELD�
4UNDERLAND�

5YNE�AND�8EAR

"H�YES���� OOPS��5HE�PROGRAM�WILL�
WORK�ONCE� INSTALLED� BUT�WE�DIDN�T�
INCLUDE� AN� INSTALLATION� PROGRAM� AND�
WE�DIDNjT �INCLUDE� A�DOCUMENT�READER�
SO�THAT�YOU�COULD� READ� THE�
DOCUMENTS�TO�FIND�OUT�HOW�TO� INSTALL�
IT�MANUALLY�� %ONjT �WORRY�THE� PERSON�
RESPONSIBLE� IS� HANGING�FROM�THE�ROOF�
OF�'UTURE�1UBLISHING�BY�HIS�CHAINED�
WRIST�WHERE�HE�WILL� REMAIN�UNTIL�THE�
END�OF�TIME�

/OW�THE�SOLUTION��:OU�MUST�FIRST�
DEARCHIVE� -;DGE��:75=7D�5?�TO�A�
BLANK�DISK� AS�NORMAL��5HEN� IF�YOU�
HAVE�8ORKBENCH���OR�HIGHER�YOU� CAN�
DROP�THE� -;DGE��:75=7D�ICON� INTO�YOUR�
8#4TARTUP�DRAWER�� 0THERWISE�YOUjLL�
NEED�TO�COPY�THE�FILE�ON�TO�THE�C��
DIRECTORY�OF�YOUR�8ORKBENCH�DISK��
"SSUMING�THE�DISK�YOUjVE�DE�ARCHIVED�
EVERYTHING�ON�TO� IS�CALLED�&MPTY�YOU�
CAN�DO�THIS�FROM�THE�4HELL� AS�FOLLOWS�

COPY�&MPTY�VIRUS@CHECKER�C�

:OUjLL� ALSO� NEED�TO�MODIFY�YOUR�
STARTUP�SEQUENCE�� 'ROM�THE�4HELL�
TYPE�THIS� LINE�

ED�S�STARTUP�SEQUENCE

5HEN�JUST�BEFORE�THE� LINE�THAT�READS�
LOAD8#� ADD�THE�FOLLOWING� LINE�

C�VIRUS@CHECKER

5HEN� PRESS� �&SC��9�TO�SAVE�THE�
MODIFIED�VERSION�

8HICHEVER�VERSION� OF�8ORKBENCH�
YOU�ARE�USING� THERE�ARE�A�FURTHER�
THREE�FILES�THAT�MUST�BE�COPIED�� 0PEN�
A�4HELL� AND� TYPE�THE�FOLLOWING� LINES�
	*jM�STILL� ASSUMING�YOUjVE�DE�ARCHIVED�
TO� A�DISK�CALLED� &MPTY�� *F�NOT�
REPLACE�THE�WORD� k&MPTYl� IN� THE�
FOLLOWING�LINES�WITH�THE�NAME�THAT�
YOU�:3H7�GIVEN� IT
�

COPY�&MPTY��BOOTBLOCK��BRAINF�ILE����
COPY�&MPTYIBOOTBLOCK�LIBRARY�LIBS��
COPY�&MPTY�DECRUNCH�LIBRARY�LIBS�

"ND�ONCE�YOU� RE�BOOT� -;DGE��:75=7D�
WILL� BE� RUNNING�

�-/2!,)49�
.Y�IMMEDIATE� IMPRESSION�UPON�
READING�THE�$OMPUTER�$RIME�FEATURE�
IN��C?=7�.>EFF;H����WAS�OF�A� RATHER�
ONE�SIDED�ARTICLE� IN�A�GENERALLY�
ACCURATE�MAGAZINE��%AVE�8INDER�DID�
AN�EXCELLENT�JOB�OF�COVERING�THE�
BROAD�SPECTRUM�OF�COMPUTER�CRIME�
BUT�HIS�ARTICLE�WAS�DEVOID�OF�ANY�
CONSIDERATION�OF�THE�MORALITY�OF�THE

TOPICS�RAISED�
.R�8INDERjS�DISCUSSION�OF�

COMPUTER�HACKING�WAS�DECENT� BUT�
HE�FAILED�TO�CONSIDER�THE�MOST�
PREVALENT�DANGER�TO�WORLD�WIDE�
COMPUTER�NETWORKS�� NOT�HOBBYISTS�
WHO�PENETRATE�SYSTEMS�TO�GRATIFY�
THEIR�UNBALANCED�EGOS� BUT�
PROFESSIONAL�DEALERS� IN�CONFIDENTIAL�
INFORMATION�

.Y�TRUE�OBJECTION� HOWEVER� LIES�
IN�HIS�DISCUSSION�OF�PIRACY��
"DMITTEDLY�THIS� IS�A�MAJOR�PROBLEM�
ESPECIALLY�FOR�THE�"MIGA� BUT�IT� IS�
ALSO�FREQUENTLY�MISREPRESENTED��
"LTHOUGH� IT� IS�A�CAUSE�OF�LOSS�OF�
SALES�TO�SOFTWARE�DISTRIBUTORS� THE�
NUMBERS�ARE�NOWHERE�NEAR�AS�HIGH�
SUPPOSED�� *N�ACTUAL�FACT�SOFTWARE�
THEFT�ONLY�REPRESENTS� LOSS�TO�THE�
DISTRIBUTOR�IF�THE�THIEF�WOULD�
OTHERWISE�HAVE�BOUGHT�THE�SOFTWARE�
IN�THE�FIRST�PLACE�WHICH� IS� RARELY�THE�
CASE��.OST�OF�THE�PIRATES� *jVE�MET�
HAVE�COLLECTIONS�OF�SOFTWARE�WHICH�
THEY�NEVER�EVER�USE��5HEY�KEEP�THIS�
SOFTWARE�IN�ORDER�TO� INCREASE�THE�
SIZE�OF�THEIR�COLLECTIONS��5HIS�ALSO�
SEEMED�TO�BE�THE�CASE�WITH�
k )AROLDl �THE�PIRATE� INTERVIEWED�BY�
%AVE�8INDER�

%AVE�ALSO�WROTE� k )AVE�YOU�EVER�
THOUGHT�THAT�WHEN�YOU�PURCHASE�
ONE�OF�THESE�TYPES�OF�<MUSIC>�
DEMOS�SOMEONE�SOMEWHERE� IS�
LOSING�MONEY l�8ITH�REFERENCE�TO�
THE�PUBLIC�DOMAIN�DEMOS�THAT�
CLUTTER�SHELVES�EVERYWHERE�THIS�
COMMENT�IS�PATENTLY�ABSURD�� *�
CHALLENGE�YOU�TO�FIND�ME�A�SINGLE�
PERSON�WHO�BUYS�A�DEMO�BECAUSE� IT�
CONTAINS�A�BADLY�RE�HASHED�VERSION�
OF�THE� LATEST�TECHNO�HIT� RATHER�THAN�
BUYING�THE� LEGITIMATE�$%�OR�TAPE�

+ESSE�4ANFORD�
1HILLIPS�&XTER�"CADEMY�

&XETER�/)�������
64"

	+ESSE�ASKED�THAT�HIS�FULL� ADDRESS� BE�
PRINTED� SO�BY�ALL� MEANS�WRITE�TO�HIM�
IF�YOU�WANT�TO�CONTINUE�THE�DEBATE�


5HE�ARTICLE� INTENTIONALLY�
CONCENTRATED�ON� THE�FACTS� RATHER�THAN�
THEIR�MORALITY� BUT� *� THINK�WE�MADE�
OUR�POSITION� REASONABLY�CLEAR�BY�
USING�THE�WORD� kCRIMEl� IN�THE�TITLE�

*�M�SURE�YOU�RE� RIGHT�THAT�MOST�
PEOPLE�WHO�PIRATE�SOFTWARE�WOULDNjT�
PAY�FOR�ORIGINALS� IF�THEY�HAD� NO�OTHER�
WAY�OF�OBTAINING�THEM�� LIKEWISE�THAT�
NO�ONE�GETS�A�1%�DEMO�AS�A�
SUBSTITUTE�FOR�PROPERLY�RECORDED�
MUSIC�� /EVERTHELESS� THE� LAW� IS�THE�
LAW� AND�THESE�ARE� BOTH� IN�
CONTRAVENTION�OF�IT�

8EjRE�ALWAYS�ON�THE� LOOK�OUT�FOR�
INTERESTING�LETTERS� BUT�PLEASE�KEEP�
THEM�SHORT�AND�BEAR� IN�MIND�THAT�WE�
RESERVE�THE� RIGHT�TO�EDIT�THEM��8EjRE�
PARTICULARLY� INTERESTED�TO� LEARN�ABOUT�
ANY�UNUSUAL� USES�YOU� PUT�YOUR�"MIGA�
TO� AND� SOFTWARE�THAT�YOUjD� LIKE�TO�
SEE�ON�THE�"MIGA�� ��

+%9,%33�-/.$%/

!-)'!�3(/00%2�_ �)335%����_ �$%#%-"%2� ����



3!6%� ]���
�6 LTIM A TE �".04�� IS�AVAILABLE�ON� ITS�
OWN�A T�_������BUT� FO R �A� LIM ITED �PERIOD�
ONLY�YOU�CAN�ORDER��6 LTIM A TE �".04��
7D:��(ET�THE �.OST�OU T�O F�YOUR�"M IGA�
������FO R �AN�ALL�IN �PRICE�O F�_�������
5HAT�S�A�SAVING�O F�_���ON�THE �COMd
BINED�331��4EE�THE�FO RM �A T�THE�BO TTOM �
O F�TH IS �PAGE�FO R �O RDERING�DETAILS�

( � " � IK>N B�G BL

(ET�TH E �MOST�
NTS�NE�XNTQ�
!L HF@

� ���� �( E T�TH E

M � .f S TOU TO F �YO U R�
j� "M IGA �

� � � � �� �
YOU RS �FO R �
O N LY � _�����

, 4 � W HEN �YOU �
B U Y

�6 LT IM A TE
".04�

'6563&� -&*463&� #00,4
5HESE�"M IGA�'ORMAT�BOOKS�ARE�AVA ILABLE� IN�A LL�GOOD �
BOOKSHOPS�R IG H T�NOW�BU T�YOU�CAN�ALSO�O RDER�THEM �
D IREC T�FROM �'UTURE�1UBLISHING�� �AND�SENDING�TH IS �
ORDER�FO RM �O F F �W O N �T �EVEN�COST�YOU�A�STAMP�

1LEASE�SEND�ME��	TICK �AS�APPROPRIATE


��COPY�COPIES�O F��6 LTIM A TE �".04��A T�_������
EACH
<03%&3�$0%&��'-#���">

��COPY�COPIES�O F��6 LTIM A TE �".04���(ET�THE �
.OST�OU T�O F�Y OU R�"M IGA�������DOUBLE�O FFE R �
A T�_������PER�SET�
<03%&3�$0%&��'-#���#>

"M OUN T�ENCLOSED�_ ���������������������������������������� �

. ETHOD�O F�PAYMENT�	PLEASE�TICK �ONE
�

7ISA���+ � "CCESS�&)� $HEQUE�&)� 1�0�&)�

$"3%�/6.#&3

1LEASE�TICK �HERE� I F �YOU�DO�NO T�W ISH �TO �RECEIVE�D IRECT�
MAIL�FROM �O THE R�COMPANIES�

r

13*03*5:�03%&3� '03.

:OUR�N AM E ����

:OUR�ADDRESS��

:OUR�SIGNATURE��

/OW�SEND�TH IS �FO RM �AND�YOU R�PAYMENT�TO �

'UTURE�-EISURE�#OOKS�0FFER�'UTURE�1UBLISHING�
-TD�'REEPOST�4OMERTON�4OMERSET�5"��� �#3

'OR�OFFICE�USE�ONLY� 4$3"5$)�$0%&��"4��

!-)'!

4HPEI=PA� ,.2
4EB�RIQFJ>QB�D>JBP�@OB>QLO�GRPQ�DLQ�QEB�RIQFJ>QB�DRFAB

*NCLUDES�A�DISK�CONTAINd
ING�ALL�THE�CODE�PRINTED�
IN�THE�BOOK�PLUS�FOU R�
COMPLETE�".04�GAMES�

*F�YOU�VE�GOT�".04�
THEN�GET�TH IS�BOOK�� *T�
EXPLAINS�W HA T�".04�
CAN�DO�AND�HOW �TO �
MAKE� IT �DO�IT�

5HERE�ARE�SECTIONS�ON�
PROGRAM�PLANNING�PROd
DUCING� �READABLE��CODE�
AND�SCREEN�HANDLING�

".04�IS�B U ILT�TO �
HANDLE�SCROLLING�ANIMAd
TION�SOUND�AND�MUSIC�� �
EVERYTH ING�YOU �LL�FIN D �
IN�A�COMMERCIAL�GAME��
"ND�TH IS�BOOK� FROM �THE�
MAKERS�O F�"MIGA�
4HOPPER� SHOWS�YOU�
HOW �IT�S �DONE�

*F�YOU�VE�GO T�".04�
YOU�RE�HA LF�WAY�TO �CREd
ATING�YOUR�OWN�GAMING�
WORLDS��%ONjT �STOP�HALF�
WAY�� �ORDER��6 LTIMATE�
".04��TODAY�

) I 4 �



�O�FEFKB7H�:;C7D:���%7IED�#EB8EHD�J7A;I�7�BEEA�7J�
7KJEC7J?D=�1?HKI��>;9A;H�J>HEK=>��-;NN�9EDJHEB

'
ERE�AT��C?=7�.>EFF;H��
WEjRE�ALWAYS�KEEN�TO�
HEAR�YOUR�SUGGESTIONS��
4INCE�THIS�"3EXX�

COLUMN�STARTED� LAST�YEAR�WEjVE�
BEEN�DELUGED�WITH� LETTERS�
SUGGESTING�PROGRAMS�THAT�WE�COULD�
COVER�IN�THE�"3EXX�COLUMN�� �NOT�
ALL�OF�THEM�"3EXX�COMPATIBLE� *�
MIGHT�ADD��#Y�FAR�THE�MOST�POPULAR�
SUGGESTION�HAS�BEEN�+OHN�7ELDFHUIS��
1?HKI��>;9A;H��AN� INDISPENSABLE�
PROGRAM�THAT�HAS�FEATURED�ON�OUR�
COVER�DISK�ON�A�NUMBER�OF�OCCASIONS�
AS�SUCCESSIVE�REVISIONS�HAVE�
APPEARED��4O�THIS� ISSUE�WEjRE�
BOWING�TO�YOUR�WISHES�

-;DGE��:75=7D�HAS�COME�A� LONG�
WAY�SINCE� ITS�ORIGINAL� RELEASE��5HE�
LATEST�VERSION�	����
�BOASTS�A�FULL�
8ORKBENCH� ����LIKE�USER�INTERFACE�
AND�CAN�EVEN�BE�RUN�AS�A�
COMMODITY�� -;DGE��:75=7D�CAN�TRAP�A�
WHOLE�HOST�OF�VIRUSES� INCLUDING�THE�
AGE�OLD� BOOT�BLOCK�*���AND��KF7
�
�3@6;F�VIRUSES�)7H7@97	� %ADF:�*F3D	

#&(*//&34

2>7J�?I��-;NN�
"3EXX� IS�A�PROGRAMMING�LANGUAGE�
BUNDLED� FREE�WITH�ALL�"MIGAS�BASED�
ON�8ORKBENCH������OR�BETTER��
8RITTEN� BY�8ILLIAM�4�)AWES�"3EXX�
CAN�NOT�ONLY�HANDLE�THE�TASKS�
NORMALLY�ASSOCIATED�WITH�
PROGRAMMING�LANGUAGES� LIKE�#"4*$�
BUT�CAN�ALSO�CONTROL� OTHER�
APPLICATIONS�THAT�FEATURE�AN�"3EXX�
k PORTl �� #Y�SIMPLY�WRITING�AN�"3EXX�
kSCRIPT�� 	THE�"3EXX�EQUIVALENT�OF�A�
SOURCE�CODE� PROGRAM
�YOU�CAN�
AUTOMATE�ANY�APPLICATION�THAT�CAN�
COMMUNICATE�WITH�"3EXX��5AKE�
"4%(jS��DF��7B3DF?7@F�
'DA87EE;A@3>	�FOR�EXAMPLE�� #ECAUSE�
��'DA�CAN�BE�CONTROLLED�BY�"3EXX�
YOU�COULD�WRITE�A�SCRIPT�THAT�
INSTRUCTS���'DA�TO� LOAD� IN� A� LIST�OF�
IMAGES� PROCESS�EACH� IN�TURN�AND�
THEN�SAVE�THEM�BACK�OUT�TO�DISK��
	5HE�DETAILS�OF�THIS�WERE�COVERED� IN�
�?;93�*:ABB7D���� ���AND����� �
EVEN� IF�YOU�DON�T�OWN���'DA	�A

 �*	� �;E=��A=FADE�
AND�MANY�OTHERS�� *T�
ALSO�SMITES�NON��
BOOTBLOCK�BASED�
VIRUSES� INCLUDING� !)(�	WHICH�COPIES�
ITSELF�FROM�FILE�TO�FILE�BY�ATTACHING�
ITSELF�TO�THE�FIRST�EXECUTABLE�FILE� IN�
YOUR�STARTUP�SEQUENCE
��*��	�
)7H7@97�#3?7D��JF7D?;@3FAD�	WHICH�
CREATES�A�BLANK�EXECUTABLE�PROGRAM�
WHICH� IT�INSERTS� INTO�YOUR�STARTUP��
SEQUENCE
� AND�THE�DREADED�*3663?�
VIRUS� 	WHICH� HIDES� ITSELF�AS�THE�
"MIGA%04�DISK�VALIDATOR
�

8HAT�MAKES� -;DGE��:75=7D�SO�
SPECIAL� HOWEVER� IS�NOT�THE�WIDE

USEFUL�GUIDE�TO�WHAT�YOU�CAN�
ACHIEVE�WITH�"3EXX��5O�ORDER�ANY�OF�
THESE� ISSUES�TURN�TO�PAGE����


2>7J�?I�7D��-;NN�T+EHJU�
'OR�"3EXX�TO�BE�CAPABLE�OF�
CONTROLLING�AN�APPLICATION�THE�
APPLICATION�MUST�FEATURE�WHAT�THE�
TECHIES�CALL�AN�"3EXX� kPORTl ��5HIS�
ACTS�AS�A�SORT�OF�kBACK�DOORl� TO�AN�
APPLICATION�THAT�"3EXX�USES�TO�
COMMUNICATE�WITH� IT��5HINK�OF�THE�
SET�UP�AS�A�SORT�OF�TELEPHONE�
NETWORK� IF�YOU� LIKE�� �WHENEVER�
"3EXX�WANTS�TO�TALK�TO�AN�
APPLICATION� IT�SIMPLY�DIALS�THE�
NUMBER�OF�THE�APPLICATION�� �THE�
"3EXX�EQUIVALENT�OF�A�TELEPHONE�
NUMBER�IS�THE�NAME�ASSIGNED�TO�THE�
PORT�� IN�THE�CASE�OF�THE�-;DGE�
�:75=7D�PROGRAM�FEATURED�HERE�THE�
PORT�NAME� IS� i7IRUS@$HECKERj �� *F�THE�
PROGRAM� IS�ON�THE�PHONE� 	THAT�IS�
HAS� AN�"3EXX�PORT
� THEN�"3EXX�IS�
ABLE�TO�COMMUNICATE�WITH� IT�

/H7F�J>EI;�:;7:BO�L?HKI;I�8;<EH;�J>;O�MH;7A�>7LE9�ED�
OEKH�:7J7�8O�7KJEC7J?D=�%E>D�1;B:J>K?IV�1?HKI��>;9A;H�
KD:;H��-;NN�9EDJHEB�� �?JVI �7I�;7IO�7I�ED;�� JME��D?D;�

RANGE�OF�VIRUSES�THAT�IT�CAN� KILL� BUT�
THE�FACT�THAT� IT�IS�THE�FIRST�PUBLIC�
DOMAIN�VIRUS�CHECKER�TO�FEATURE�AN�
"3EXX�PORT��8HAT�THIS�MEANS� IS�THAT�
YOU�CAN�WRITE�YOUR�OWN�"3EXX�SCRIPTS�
TO� INSTRUCT�-;DGE��:75=7D�FA�CARRY�OUT�
A�WHOLE� RANGE�OF�TASKS�WHENEVER�YOU�
WANT� IT�TO��"LTHOUGH�THERE�ARE�ONLY�
NINE�"3EXX�COMMANDS�OFFERED�BY�
-;DGE��:75=7D	�THESE�COVER�JUST�ABOUT�
EVERY�FEATURE�OF�THE� PROGRAM�

0/24�!.$�,%-/.
'IRST� AS�ALWAYS�YOUR�SCRIPTS�NEED�TO�
OPEN� UP�A�COMMUNICATIONS�CHANNEL�
WITH� -;DGE��:75=7D�HIA� ITS�"3EXX�PORT�
USING�THE�"3EXX� i"DDRESSj�COMMAND��
-;DGE��:75=7DPE�"3EXX�PORT�IS�CALLED
� �NOT�SURPRISINGLY�� � i7IRUS@$HECKERj��
0NCE�AGAIN� UPPER�AND� LOWER�CASE�
ARE�VERY� IMPORTANT� SO�YOU�MUST�
ENTER�THE�PORT�NAME�EXACTLY�AS� IT�IS�
PRINTED�HERE�� *F�YOU�ENTER�THE�PORT�
NAME� IN�ANY�OTHER�FORMAT�"3EXX�WILL�
BE�UNABLE�TO�FIND� -;DGE��:75=7D�7K7N�
IF�YOU�VE�SPELLED�THE� PORT�NAME�
CORRECTLY��5HIS� IS� IN�TOTAL� CONTRAST�TO�
"MIGA%04jS� �COULDNjT �CARE� LESS��
ATTITUDE�TOWARDS�
CASE�SENSITIVITY�
"NYWAY� LETjS�START�BY�
OPENING�UP�THE� PORT�
TO� -;DGE��:75=7D�WITH�
THE�FOLLOWING�LINE�

"DDRESS�
�7IRUS@$HECKER�

-;DGE��:75=7D�� -ET�S� LOOK� IN�TURN� AT�
EACH�OF�THE�NINE�COMMANDS�
/� $HECK%RIVE�=�<DRIVE>�� �5HIS�
COMMAND� INSTRUCTS� -;DGE��:75=7D�TO�
CHECK�A�NAMED�DRIVE�FOR�FILE�VIRUSES��
5HE�DRIVE�	 i <DRIVE>j
� PARAMETER�CAN�
BE�ENTERED�EITHER�AS�A�DISK�NAME�
	 i.Y'ILES�j
�OR�AS�A�DEVICE�NAME�
	 iDF0�j
�� *F� FOR�EXAMPLE�YOU�WANTED�
-;DGE��:75=7D�FA�SCAN�A�DISK�IN�DRIVE�
DF0��YOU�WOULD�THEREFORE�ENTER�THE�
LINE� i$HECK%RIVE=%'0�j �� *TjS�WORTH�
NOTING�THAT�THE�ENTIRE�COMMAND� LINE�
MUST�BE�ENTERED�AS�A�SINGLE�WORD�
WITH�THE�BACKSLASH�SYMBOL� 	i7
� BEING�
USED�TO�SEPARATE�THE�COMMAND�FROM�
ITS�PARAMETERS��5AKE�A� LOOK�AT�THIS�
QUICK�DEMONSTRATION� LISTING�

���7IRUS�$HECKER�%EMONSTRATION���

ADDRESS� �7IRUS@$HECKER��
PARSE�ARG�DRIVE

�CHECKDRIVE=�DRIVE�

EXIT

5HIS� LISTING�IS�FAIRLY�STRAIGHTFORWARD��
"FTER� IT�OPENS�A� LINK�WITH� -;DGE�
�:75=7D�WITH�THE� i"DDRESSj�
COMMAND� THE�NAME�OF�THE�DRIVE�TO�
BE�CHECKED� IS�EXTRACTED�FROM�THE�
COMMAND� LINE�AND�PLACED� INTO�THE�
"3EXX�VARIABLE� iDRIVEj �WHICH� IN�TURN�
IS� PASSED�TO�THE� iCHECKDRIVE7�
COMMAND�� *F�-;DGE��:75=7D�IS�
RUNNING�YOU� SHOULD� SEE�A� REQUESTER�
POP�UP�ON�THE�SCREEN�AND� -;DGE�
�:75=7D�WILL�START�TO�CHECK�EACH�AND�
EVERY�FILE�ON�THE�NAMED�DISK�FOR�ANY�
FILE� LINK�VIRUSES�
� � 4CAN'OR4ADDAM�=�<DRIVE>�� �5HIS�
COMMAND� INSTRUCTS� -;DGE��:75=7D�FA�
CHECK�A�NAMED�DRIVE�OR�DISK�FOR�THE�
DREADED�4ADDAM�VIRUS�
2 � 2UIT�� � *NSTRUCTS�-;DGE��:75=7D�FA�
SHUT�DOWN�
/� 4AVE$ONFIG�� �*NSTRUCTS� -;DGE�
�:75=7D�TO�SAVE�THE�CURRENT�-;DGE�
�:75=7D��CONFIGj� FILE�TO�DISK�
� � 8INDOW�=�<ON�OR�OFF>�� �5HE�
i8INDOWj�COMMAND� INSTRUCTS�-;DGE�
�:75=7D�TO�OPEN�OR�CLOSE� ITS�WINDOW�
UNDER�"3EXX�CONTROL��5HE�COMMAND�
DOES�NOT�TOGGLE� HOWEVER� SO�YOU�
MUST�EITHER�PASS� iONj� 	OPEN�THE� -;DGE�
�:75=7D�WINDOW
�OR�iOFFj� 	TO�CLOSE�THE�
WINDOW
�� *F�THE�WINDOW� IS� ALREADY�
OPEN� AND�YOU� PASS�THE� iONj�
PARAMETER� THE� i8INDOWj�COMMAND�
WILL� SIMPLY�BE� IGNORED��5HIS�MEANS�OF�
COURSE�THAT� ITjS� IMPOSSIBLE�TO�TOGGLE

8ITH�THE�PORT�NOW�
OPEN�WEjRE�FREE�TO�
PASS�COMMANDS�TO

/>;�;DJ?H;�9EDJ;DJI�E<�7�:?IA�97D�8;�9>;9A;:�<EH�<?B;�
L?HKI;I�M?J>�7�I?D=B;�1?HKI��>;9A;H�9ECC7D:

!-)'!�3(/00%2�_ �)335%����_ �$%#%-"%2� ����
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#EFORE�YOU�DECIDE�WHEN�TO�BUY�YOUR�"MIGA�
PERIPHERALS� WE� SUGGEST� YOU� THINK� VERY�
CAREFULLY� ABOUT� 8)&3&� YOU� BUY� THEM��
$ONSIDER�WHAT� IT�WILL� BE� LIKE� A� FEW�MONTHS�
AFTER� BUYING� THEM� WHEN� YOU� MAY� REQUIRE�
HELP� AND� ADVICE� WITH� YOUR� NEW� PURCHASE��

5 6 � "ND�WILL�THE�COMPANY�YOU�BUY�FROM�CONTACT�YOU�
WITH� DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�WE�ENSURE�

THAT�YOU�WILL�HAVE�NOTHING�TO�WORRY�ABOUT��8ITH�OUR�UNRIVALLED�EXPERIENCE�AND�
EXPERTISE�WE�CAN�MEET�OUR�CUSTOMERS��REQUIREMENTS�WITH�AN�UNDERSTANDING�
WHICH�IS�SECOND�TO�NONE��$OMPLETE�AND�RETURN�THE�COUPON�NOW�FOR�OUR�LATEST�
'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE��4ILICA�4EN�ICEl�
_ �  ,**,!,/"� �--/,3"!� 2-$/�!"0�

0FFICIAL�)ARD�%RIVE�UPGRADES�WITH� *$-�ON�SITE�WARRANTY�
_ � #/"" � ,3"/+ &$%1 � !")&3"/5 �

0N�ALL�HARDWARE�ORDERS�SHIPPED� IN�THE�6,�MAINLAND�
_ � 1" %+ & �)� 02--,/1 � %")-)&+" �

"�TEAM�OF�"MIGA�TECHNICAL�EXPERTS�WILL�BE�AT�YOUR�SERVICE�
_ � -/ & " � * �1 % �

8E�MATCH�COMPETITORS�ON�A�k4AME�PRODUCT���4AME�PRICEl�BASIS�
_ � "01��) &0%"! � ��� 5"�/0�

8E�HAVE�A�PROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
_ � -�/ 1 � , # � � � S��* � � � 5"�/ �  ,*-�+5 �

8ITH�OVER�����STAFF���8E�ARE�SOLID� RELIABLE�AND� PROFITABLE�
n � #64 */ &44 �F �&% 6$"5 *0 / ���(07&3/. &/5�

7OLUME�DISCOUNTS�ARE�AVAILABLE��5EL���������������

_ � 0%,4/,,*0�
8E�HAVE�DEMONSTRATION�AND�TRAINING�FACILITIES�AT�ALL�OUR�STORES�

_ � 1%"� #2 )) � 01, ( � /�+$"�
"LL�OF�YOUR�"MIGA�REQUIREMENTS�ARE�AVAILABLE�FROM�ONE�SUPPLIER�

� � #/"" �  �1�),$2"0 �
8ILL�BE�MAILED�TO�YOU�WITH�SPECIAL�REDUCED�PRICE�"MIGA�OFFERS�AS�
WELL�AS�DETAILS�ON�ALL�"MIGA�SOFTWARE�AND�PERIPHERALS�

d � -�5*"+1 �
8E�ACCEPT�MOST�MAJOR�CREDIT�CARDS� CASH�CHEQUE�OR�MONTHLY�TERMS�
	"13���������WRITTEN�QUOTES�ON�REQUEST
�

�������� ����

."*-� 03%&3�� ���� 4DA� -ASO� (=PDANHAU� 2@� 3 E@?QL � +AJP� $!��� �$8
0RDER� -INES� 0PEN�� .ON�4AT� ����AM�����PM� /O� -ATE� /IGHT� 0PENING

5EL�� �������� ����?
'AX� /O�� �������� ����

-0/%0/� 4)01�
0PENING� )OURS�� .ON�4AT� ����AM�����PM

�� � 4KPPAJD=I � #KQNP� 2K=@� ,KJ@KJ � 7�0� /"!
/O� -ATE� /IGHT� 0PENING

5EL�� �������� ����
'AX� /O�� �������� ����

-0/%0/� 4)01�� 3AHBNE@CAO� 	#ASEMENT"RENA
� /TBKN@� 3PNAAP� ,KJ@KJ � 7 �! � �!"
0PENING� )OURS�� .ON�4AT� ����AM�����PM� -ATE� /IGHT�� 5HURSDAY� �� �PM

5EL�� �������� ����
&XTENSION������

4*%$61� 4)01�� ���� 4DA� -ASO� (=PDANHAU� 2@� 3 E@?QL � +AJP� $!��� �$8
0PENING� )OURS�� .ON�4AT� ����AM�����PM� -ATE� /IGHT�� 'RIDAY� �� �PM

5EL�� �������� ����
'AX� /O�� �������� ����

&44&9� 4)01�� +A@@EAO� 	�ND� 'LOOR
� (ECD� 3PNAAP� 3KQ PDAJ@�KJ�3A= � %OOAT� 3 3 � ��,!
0PENING� )OURS�� .ON�'RI� ����AM�����PM�	4AT�����AM�����PM
� -ATE� /IGHT�� 5HURSDAY� �� �PM

5EL�� �����������
'AX� /O�� �����������

*148*$)� 4)01�� $A>AJD=IO� 	�ND� 'LOOR
�7=PANHKK �(KQOA�7 AOPC=PA �3P� )LOS E?D� )0�� �%(
0PENING� )OURS�� .ON�'RI� ����AM�����PM�	4AT�����AM�����PM
� -ATE� /IGHT�� 5HURSDAY� �� �PM

5EL�� �����������
'AX� /O�� ������������ <

B 4 K � � 3 E H E ? =  � ! - 3 ( 0 � � � � � � � � �  � Y) � � � 4 D A � - A S O  � ( = P D A N HA U � 2 @  � 3 E@ ? Q L  � + A J P  � $ ! � � � � $ 
� � ;

* �1-&"4&� 4&/%� "� �� 1"(&� ".*("� $0-063� $"5"-0(6&��
.R�.RS�.ISS�.S�������� *NITIALS�� ����������������� � 4URNAME�

$OMPANY� /AME� 	IF� APPLICABLE
�� ���������������������������������

"DDRESS�� �������������������������������������������������������������������������

������������������������������������������������������������������������������� 1OSTCODE��������������������������������������������������������������

5EL� 	)OME
�� ������������������������� ��������������������������������� 5EL� 	8ORK
�� ����������������������������������������������������������

8HICH� COMPUTER	S
� IF� ANY� DO� YOU� OWN � ���������������������������������������������������������������������������������#
&�0&���"DVERTISED�PRICES�AND�SPECIFICATIONS�MAY�CHANGE���1LEASE�RETURN�THE�COUPON�FOR�THE�LATEST�INFORMATION�

4ILICA� ARE� THE� 6,jS�LEADING�"MIGA�
SPECIALIST��8E�HAVE�THE�LARGEST�RANGE�OF�"MIGA�PRODUCTS�IN�THE�
6,�AND�SUPPORT�"MIGA�OWNERS�WITH� FREE� LITERATURE�AND�A�FREE�
TECHNICAL�HELPLINE�
3ETURN�THE�COUPON�BELOW�FOR�A�'3&&�COPY�OF�OUR�LATEST�COLOUR�
"MIGA�CATALOGUE�FEATURING�THE�FULL�4ILICA�"MIGA�PRODUCT�RANGE�

15!,)49� 0%2)0(%2!,3� &/2� 9/52

�($"�� ����
&2/-� 3),)#!� �� 4(%� 5+iR� .N�� !-)'!� 30%#)!,)34

50'2!$%3

$��$OMMODORE
"11307&%� 61(3"%&4

4 ILICA � A RE � A � FU LLY � "U THORISED � "M IGA�
%EALER�� 5H IS � MEANS� THA T� WE� CAN�
UPGRADE� "M IGA � ����S� FO R� NEW � AND�
EX IS TING � OWNERS� W ITHOU T� A FFECTING�
$OMMODORE jS� 0 FFIC IA L� �� : EA R� 0N�4 ITE �
8ARRANTY�
8 HEN� YOU � WAN T� TO � UPGRADE� YOU R�
"M IGA � ����� EG�� W ITH � AN� INTERNAL� HARD�
D ISK �D RIVE �FO R �EXTRA �SPEED �AND�STORAGE�
CHOOSE� THE � 0 FFIC IA L� 4 ILICA� 4ERVICE�
W HICH� INCLUDES�

n �!�./�����#HNK�.>KOB<>
n ����/K:BG>=�/><AGB<B:GL
V �':M>LM�/>LM� JNBIF>GM
n � �����L�H?�+:KML�$G�.MH<D
n �2>��:G��HEE><M��U�	F�
n �!-  �->MNKG��HNKB>K
'5BC@=�B85�3>C?>=�25;>E�6>@�6C;;�
45B19;A�>6�81@4�4@9D5�A9H5A	�?@939=7�

1=4�C?7@145�A5@D935A

-53)#

.*%*
*/5&3'"$&

.64*$� 9�
40'58"3&

*F� YOU� ARE� INTERESTED� IN� MAKING� MUSIC�
W ITH �A �. *%*� INSTRUMENT� YOU�W ILL� REQUIRE�
A � . *%*� *NTERFACE� AND� M USIC� SOFTWARE��
. *%*� IS� THE � S TANDARD� PROTOCOL� THA T� IS�
USED� WHEN� CONNECTING� ELECTRON IC�
INSTRUMENTS� EG� A � . *%*� COMPATIB LE �
KEYBOARD� O R� D RUMS� TO � YOU R� "M IGA��
. *%*� */5&3'"$&
_ � �O�* &! &�&E�� � �O �* &! &�,LK�� �O�* &! &�1?IL
_ � &E:CL;<J� 89C<J
.64*$ � 9 � 40'58"3&� IS� A� HIGH�
QUALITY� EASY� TO � USE� ���� TRACK�
SEQUENCER� WH ICH � A LLOWS� YO6� TO � EDIT�
YOU R� RECORDED� SOUND� TRACKS� ON� SCREEN�
AND� SAVE � THEM �ON TO � D ISK �FO R � RELOADING�
AS� NECESSARY�� *T� CON TA INS� ALL� THE�
FEA TU RES� YOU� NEED� TO � COM POSE� FIRS T�
C LASS�M USIC�ON�YOU R�"M IGA � �����

n �����/K:<D�.>JN>G<>K�PBMA����/K:<D�
.BFNEM:G>HNL�+E:R

V �*G�L<K>>G�.>JN>G<>K� =BMBG@

*/$�7"5� .64�����

,42(" � 7

]��
*/$�7"5�"4.�����

30%#)!,�%&&%#43 3/5.$�3!-0,%2
S

$*/&.031)�
.031)*/(� 40'58"3&
5HE� "M IGA� ����� W ITH � ITS� NEW � "("�
$HIPSET� HAS�GRAPH ICS� AB ILITIES � THA T�ARE�
SECOND� TO � NONE�� $ INEMORPH� SOFTWARE�
FROM � (71� M ANUFACTU RE RS � O F� P REM IER�
"M IGA� PERIPHERA LS� HELPS� YOU � TO � TAKE�
FU LL� ADVANTAGE� O F� TH IS � AB ILITY � W ITH � THE�
SPECIA L� E FFECT� O F� MORPHING�� .ORPHING�
IS� THE � TRANSFO RM ATION � O F� ONE � IM AGE� OR�
JU S T� A � PART� O F� AN� IM AGE� IN TO � ANO THER�
TH ROUGH� A � SERIES� O F� S TAGES� CREATING�
DAZZLING� SPECIA L� E FFECTS�� 5HESE�
IN TE RM ED IA TE � IM AGES� CAN� BE� SAVED� FOR�
USE� IN� DOCUM ENTS� AND � PRESENTATIONS�
AND � MAN IPU LA TED � USING� %�� 1AINT�� 8 ITH�
A� V IDEO� GEN LOCK � YOU� CAN� OVE RLAY � YOUR�
iMORPHS j� ON TO � YOUR� FAVOU RITE � VIDEO��
	3EQUIRES��.B�3".
�

n � .NIIHKML�MA>��"���ABIL>M
V �.M:MB<�HK�!NEE�(HMBHG�(HKIABG@
V �!:LM�*I>K:MBHG�:G=�->G=>K�/BF>L
V �.BG@E>�$F:@>�

2:KIBG@
V �.HIABLMB<:M>=�

(HKIABG@� Y
/><AGHEH@R

? � #).%-/20(
_ � � � � �

*/$�7"5� "4$�����

(71�%44��
��#*5� 406/%� 4".1-&3
"� SOUND� SAMPLER� A LLOWS� YOU � TO �
CAP TU RE � SOUNDS� FROM � AN� EXTERNAL�
SOURCE� EG�� A�$% �P LAYER� TAPE �RECORDER�
O R � M ICROPHONE� AND� THEN� P LAY� THE�
SOUNDS�BACK �ON�YOU R�"M IGA ��
( 71 jS� %44��� IS� THE � U LTIM ATE�
P RO FESSIONAL� � �B IT� SOUND� SAMPLER�
W HICH� FEA TU RES� A � � � TRA CK � SEQUENCER�
AND� FU LL� ED ITING� FEA TU RES�� $ REA TE � YOU R�
OWN� AUD IO � E FFECTS � FROM � SAMPLED�
SOUNDS� AND� USE� THEM � W ITH � GAMES� IN�
YOU R�P RESENTATIONS�O R�JU S T�FO R�FUN�
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:OUR�"M IGA� ����� HAS� �� INTERNAL� FLOPPY�
D ISK� D RIVE � AS� STANDARD�� " � SECOND�
EXTERNA L� FLOPPY� D RIVE� WILL� SPEED� UP� THE�
USE� O F�YOU R�COMPUTER� ESPEC IA LLY �WHEN�
RUNNING�ANY�SERIOUS�APPLICATIONS�O R�THE�
LA TEST� GAMES�� " � SINGLE� DRIVE� MEANS�
CONSTAN T� SWOPPING� OF� D ISKS� AND�
CONSIDERABLE� WAITING� TIME�� " � SECOND�
DRIVE� IM PROVES� SOFTWARE� LOADING� TIMES�
AND� PROGRAMS� RUN� MORE� QUICKLY� NOT�
HAVING� TO � WAIT� FO R� D ISK� INSERTIONS��
$ OMPATIB LE � W ITH � ALL� "M IGAS� THE�
$UMANA� $"9���� ' LOPPY� % ISK� %RIVE� IS�
M ANUFACTURED� TO � THE � VE RY � HIGHEST�
S TANDARDS� W ITH � A� ��"l � DOUBLE� SIDED�
DRIVE� MECHANISM � THA T� PERFORMS�
EFFIC IENTLY�AND�QUIETLY�
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6SING� A� STATE �O F�THE�ART� 7 *% *����
D IG ITISER� JU S T� CONNECT� YOU R� "M IGA�
�����TO �A �V IDEO � RECORDER�O R�CAM CORDER�
AND� CAP TURE � A � iREAL� W ORLD j� IM AGE� INTO�
YOU R� COMPUTER�� :OU R� CAPTURED� IMAGES�
CAN� THEN� BE� M AN IPU LATED� USING� "M IGA�
SO FTWARE � SUCH� AS� %��1A IN T� OR�
$ INEMORPH�� :OU R�FINA L� GRAPH ICS�CAN� BE�
USED� IN� HUNDREDS�O F�APPLICATIONS�
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"DDING� MEMORY� 	3". 
� TO � YOU R�"M IGA�
����� COMPUTER� W ILL� PRODUCE� A�
MASSIVE� IM PROVEMENT�IN� ITS� SPEED�AND�
POWER�� "M ITEK � ARE� ONE � O F� THE � LEADING�
"M IGA� PERIPHERA L� DEVE LOPERS�AND �THE IR�
"����� 3".� UPGRADE� BOARD � IS� ONE� O F�
THE� BEST� AVAILAB LE�� *T� USES� ���P IN � ����
BIT� FAS T� 3".� WHICH� A LLOW S� THE � "M IGA�
����� TO � RUN� TW ICE � AS� FA S T� AS� A�
STANDARD� MACHINE�� 5HE � BOARD� CAN�
BE� POPU LA TED � IN� �.B� �.B� �.B� AND�
#.B� CONFIGURA TIONS� AND� AN� OPTIONAL�
' LOATING� 1OINT� 6NIT� 	'16
� IS� AVAILABLE�
TO�G REA TLY �SPEED�UP�SO FTW ARE �PROGRAMS�
THAT� INVO LVE�MATHEMATICA L�CA LCU LA TIONS�
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"� PRIN TER� A LLOWS� YOU� TO � PRINT� OUT� YOUR�
CREATIONS� FROM � SCREEN� GIVING� YOU� A�
PERMANENT�RECORD�� 5HE�4EIKOSHA�4-����
IS� A � HIGH� QUALITY� ��� COLUMN� DOT� MATRIX�
PRINTER� WHICH� ALLOWS� YOU� TO� PRINT� OUT�
YOUR�PICTURES�AND�TEXT� IN� FULL�CO LOUR�FROM�
THE� "M IGA� ������ 'AST� PRINT� SPEEDS� UP�
TO � ���� CPS� AND� �� RESIDENT� FONTS� MAKE�
THE�4-���� IS� THE�CO LOUR�PRINTER�O F�CHOICE�
FO R�YOUR�"M IGA�SYSTEM�
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5HE� "M IGA� �����W ILL� P LUG� S TRA IGH T� INTO�
A � TE LEV IS ION � SET� BU T� USING� A� COMPUTER�
MON ITO R�W ITH � YOU R�SYSTEM � W ILL� G IVE �YOU�
A � DRAMATIC � IM PROVEMENT� IN� THE�
DISP LAY�� $OMMODORE jS� ����4� ����
CO LOUR� S TEREO� M ON ITO R� G IVES� YOU�
C RISPER� G RAPH ICS� AND� G REA TE R� COLOUR�
FIDE LITY �FO R�BO TH �YOU R�TE X T�AND� COMPUTER�
GRAPHICS�� (AMES� ESPECIA LLY � BENEFIT�
FROM � THE � H IGH� QUA LITY � S TE REO � SOUND��
5HE� ����4 � MON ITO R� IS� O F� ROBUST�
CONSTRUCTION� AND � CO LOU R� S TY LED� TO�
PERFECTLY �MATCH�THE �"M IGA�
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'OR� LASER�LIKE� QUA LITY � PRINTING� A T� LE TTER�
QUA LITY � SPEEDS� TW ICE � AS� FA S T� AS� MOST�
O THE R� INKJE T� PRIN TERS� 	���CPS
� THE�
4PEED+ET� ���� INK JE T� P RIN TE R� WILL�
P RODUCE� THE� H IGHEST� QUA LITY � MONO�
OU TPU T�FROM �YOU R�"M IGA � �����
n � .I>>=�% / �������$GDC>M�+KBGM>K
V �#B@A��:I:<BMR�����)HSSE>�$GDC>M�#>:=
V �':K@>�$GD�/:GD���NI�MH����(BEEBHG�
�A:K:<M>KL

V ������+.��K:?M�.I>>=�:M���<IB���
�����+.�',�.I>>=�:M���<IB

V ���&�+KBGM>K��N??>K������NBEM�BG�!HGML
V ������:K=�.EHML�?HK��N??>K� QI:GLBHG�

�:K=L�:G=�!HGM��:K=L
V �+:K:EE>E�$GM>K?:<>���"K:IAB<L�

->LHENMBHG�����Q �����=IB
V �#+��>LDC>M� FNE:MBHG��+�'��
V ��NBEM�BG��NMHF:MB<�.A>>M�!>>=>K�?HK�

�����.A>>ML�
V � <HGHFB<:E�M H @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @
-NG���HGER�
��I�I>K�I:@>

V �0EMK:�,NB>M���
��=����
(:QBFNF

$0..0%03&� �����
�� ����� .0/*5034

6SING� A� MONITOR� WILL� HAVE� A� DRAMATIC�
EFFECT� ON� YOUR�"MIGA� DISPLAY�� 5HE� �����
AND� ����� ����$OMMODORE�MONITORS�TAKE�
FULL� ADVANTAGE� OF� THE� MOST� ADVANCED�
FEATURES� OF� THE� "MIGA� ����jS� "("�
$HIPSET�� " � NORMAL� TELEVISION� DISPLAYS� AT�
A� FREQUENCY� O F� ��,);�� 5HE� ADVANCED�
GRAPHICS�FEATURES�O F�THE�"MIGA� �����GIVE�
OUTPUTS� O F� FREQUENCIES� UP� TO� ��,);�� #OTH�
THE� ����� AND� ����� MONITORS� ARE� DUAL�
SYNC� ����,);�������,);��� ��,);��������,);�
FOR� THE� HIGHEST� RESOLUTION� COLOUR�DISPLAY��
#OTH� COLOUR�MONITORS� ALSO� INCLUDE�STEREO�
SOUND� AND� A� TILT� AND� SWIVEL� STAND��
5HE� ����� HAS� A� DOT� PITCH� O F� ���MM� AND�
THE� �����A�DOT�PITCH�OF� ���MM�
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'OR� RUNNING� BOTH� GAMES� AND�
APP LICATION� SOFTWARE� THE � "M IGA� �����
IS� FAST�� 5HE� ADDITION� O F� A� (71� "�����
"CCE LE RA TO R�WILL�MAKE�IT�NEARLY��X�FASTER�
THAN� A � STANDARD� MODEL�� 5HE � ��,);�
ACCE LE RA TO R� P ROCESSOR� REP LACES� THE�
NORMAL� "M IGA � ����� PROCESSOR�
INCREASING� ITS� SPEED� TO � A LM OST� THA T� O F�
AN�"M IGA������ i��� j �� *T�IS�A LSO�POSSIBLE�
TO �ADD�UP�TO ���.B�O F����B IT� FAS T�3".� TO�
THE� ACCE LERATOR�BOARD�TO � P ROVIDE�ALL� THE�
EXTRA �MEMORY�YOU� NEED�

n � /A>�!BKLM�/KN>��������<<>E>K:MHK
n � ����� ��+KH<>LLHK�-NGGBG@�:M���FAS

V � $G<����;BM�-�(��H:K=���(;�+HINE:M>=
V � :LR�!BMMBG@�/K:I=HHK� QI:GLBHG���
�H>L�)HM�1HB=�4HNK�2:KK:GMR

V �*IMBHG:E��������H�IKH<>LLHK��!+0����
!:LM>K�MA:G�:������

"����� "$$&-&3"503
30%%$*%4����� 02).4%2

���
*/$�7"5� 13*�����

�����-/.)4/2

*/$�7"5� .0/�����

�����-/.)4/2

_����_���
*/$�7"5� .0/�����


� �2!-� 9�-A2!-���&0!

G���G����G���
" - - � 1 3 * $ & 4 � * / $ - 6 % & � 7 " 5 � � � % & - * 7 & 3 : � * 4 � ' 3 & & � 0 ' � $ ) " 3 ( & � * / � 5 ) & � 6 , � . " * / - " / %



NE�(@LORGHQD� %RS@AKHRGDC���XD@QR
"MIGA�8ORKSTATION�
�&XPANSION� 4YSTEM
.ONITOR�STAND�WITH�SHELF�FOR�DRIVES�ETC��
4TRONG�METAL�CONSTRUCTION�MADE�FROM�
��48(�STEEL�EPOXY�COATED��/O�$ABLES�
OR�MOUSE�ARE��INCLUDED�
4PECIAL�PRICE� _�����
� >>�� ;F;L7@�B D;@ F7 DE � :3H7 �
3� � � K73D� I 3 DD3@ FK

4 W IF T �� � � B. BH N K�
"DVANCED��PIN�PRINTER� 	4WIFT���
REPLACEMENT
��OPTIONAL�COLOUR�� 1RICE�
WITH�CABLE� ��PAPER
��� .ONO� _����

��$� $OLOUR� _���

4 W IF T �� � � � B M 5 K �
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3 � % E S K JE T� � � �
)1����DPI� *NKJET� PRINTER�� -ASER�
QUALITY�AT�DOT�MATRIX�PRICE�

��YEAR�WARRANTY�� O �C
8ITH�CABLE���PAPER� T �1��0���

qFC�% E S K JE T� � � � $
���DPI�COLOUR�INKJET�PRINTER�

$OLOUR�LASER�QUALITY�AT�������OF�THE�COST��
��YEAR�WARRANTY�
8ITN�CABLE���PAPER� - Z Y Y

3 �% E S K JE T� � � � $
���DPI�COLOUR�INKJET�PRINTER�

$OLOUR�LASER�QUALITY�WITH�COLOUR�
AND�BLACK�CARTRIDGES�RESIDENT�

��YEAR�WARRANTY�� < �$ � �� 2 �
8ITN�CABLE���PAPER� *� c
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1RINTER�1ACKS
"LL�PRINTERS�ARE�SUPPLIED�WITH�A�PRINTER�PACK�
CONSISTING�OF�PRINTER�PAPER�AND�A�CONNECTION
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"���� � �.RAM� � C LO C K �������� � _�����
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%UST�$OVERS
'OR� 1RINTERS� .ONITORS� $OMPUTERS�
MOST�TYPES� IN� STOCK� FR2M� _ � ��

$ITIZEN�S�1RINT� .ANAGER
5HESE�ADVANCED�PRINTER�DRIVERS�TRANSFORM�
COLOUR�PRINTOUT�S�TO� LASER�TYPE�QUALITY
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1ROBABLY�THE�BEST���PIN
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8E�HAVE�4PECIAL� PRICES� DURING� THE�
'UTURE� &NTERTAINMENT� ��4HOPPER�
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$OMMODITY�� �"�COMMODITY� IS�A�
SPECIAL� PROGRAM�THAT� RUNS� IN�THE�
BACKGROUND� UNDER�THE�CONTROL�OF�
THE�  Q<A:G@>�PROGRAM�ON�ALL�
8ORKBENCH�DISKS�SINCE�������
$OMMODITIES� RUN� IN�THE�
BACKGROUND�AND� REMAIN�
COMPLETELY�HIDDEN�UNTIL�THEY�ARE�
BROUGHT� INTO�VIEW�BY�CLICKING�ON�
THE� i4HOW�*NTERFACEj�GADGET� IN�
THE� Q<A:G@>�PROGRAM�

7IRUS�� �"�SMALL� PROGRAM�WRITTEN�
BY�A�DEMENTED� PROGRAMMER�THAT�
COPIES� ITSELF�FROM�DISK�TO�DISK�
CAUSING�DAMAGE�AS� IT�GOES�

THE�WINDOW�CLOSED�ACCIDENTALLY�
/� %RIVE�= �<DRIVE>� <ON�OR�OFF>� � �5HE�
i%RIVEj�COMMAND� INSTRUCTS� 1BKNL�
�A><D>K�TO�TURN�ON�OR�OFF�ITS�
AUTOMATIC�CHECKING�OF�BOOTBLOCKS�FOR�
DISKS�PLACED� INTO� ANY�FLOPPY�DRIVES�
ATTACHED�TO�THE�"MIGA��:OU�MAY�WANT�
TO�USE�THIS�COMMAND�WHEN� LAUNCHING�
A�1$�EMULATOR�LIKE�+��/:LD�THAT�USES�
.4�%04�FORMAT�DISKS�� #ECAUSE�.4��
%04�FORMAT�DISKS�DO�NOT�HAVE�AN�
"MIGA%04�BOOTBLOCK� 1BKNL��A><D>K�
WILL�THROW�UP�A� k/ON�STANDARD�BOOT�
CODE��ERROR�EVERY�TIME�AN�.4�%04�
DISK�IS� INSERTED� FORCING�YOU�TO�CLOSE�
THE� 1BKNL��A><D>K�REQUESTER�
MANUALLY�
0 � 3ESIDENT=<ON�OR�OFF>�� � *SSUING�
THIS�COMMAND� INSTRUCTS� 1BKNL�
�A><D>K�TO�TURN�OFF�ITS� iRESIDENTj�FLAG�
SO�THAT�THE�PROGRAM� IS� REMOVED�
WHENEVER�THE� 1BKNL�$HECKER�WINDOW�
IS�CLOSED�
0 � $HECK'ILE=�<'ILENAME>�� �5HE�
i$HECK'ILEj� COMMAND� INSTRUCTS� 1BKNL�
�A><D>K�TO�CHECK�A� NAMED�FILE�
	COMPLETE�WITH�FULL� PATH� INFORMATION� IF�
THE�FILE� IS� NOT� IN� THE�CURRENT�DIRECTORY


FOR� k LINKl�VIRUSES� LIKE��."��AND� $-,�
*T�S�WORTH�NOTING�THAT�THE� i$HECK'ILEj�
COMMAND�TURNS�OFF�THE� 1BKNL��A><D>K�
REQUESTERS�WHILE� ITjS�DOING� ITS�STUFF�� *F�
THE�COMMAND� i0PTIONS�3ESULTSj� IS�
USED� 1BKNL��A><D>K�WILL� RETURN� A�
VALUE�TO� i3ESULTj� IF�A�VIRUS� IS�NOT�
FOUND�� *F�A�VIRUS�WAS�FOUND� HOWEVER�
THEN� i3ESULTj�WILL�CONTAIN�THE�STRING�
k7*364/".&�VIRUS�WAS�IS�PRESENT�IN�
THE�FILEl ��5HIS�DOESNjT �NECESSARILY�
MEAN�THAT�THE�VIRUS� HAS�BEEN�
REMOVED� HOWEVER� SO�DONjT�
AUTOMATICALLY�ASSUME�THAT� IT�HAS�
BEEN�� *F�1BKNL��A><D>K�ENCOUNTERED�
PROBLEMS�WHILE� IT�WAS�TRYING�TO�
REMOVE�THE�VIRUS� IT�MAY�HAVE�SIMPLY�
THROWN� IN�THE�TOWEL�

5HIS�OPTION�COULD�BE�OF�PARTICULAR�
USE�TO�ANYONE�WHO�RUNS� A�#ULLETIN�
#OARD�4YSTEM� 	##4
�� *F�YOUjRE�FEELING�
ADVENTUROUS�YOU�COULD�EASILY�WRITE�
AN�"3EXX�SCRIPT�THAT� INSTRUCTS� 1BKNL�
�A><D>K�MH�AUTOMATICALLY� kFILE�CHECKl�
ANY�NEW�FILES�THAT�ARE�UPLOADED�ONTO�
THE�BOARD��0BVIOUSLY�IT�MAKES�SENSE�
TO�MAKE�SURE�THAT�FILES� REALLY�ARE�
CLEAR�FROM�ALL�VIRUSES�YOURSELF�BEFORE�
PLACING�THEM� INTO�YOUR�BOARDjS�FILE�
AREA� SO�YOU�MAY�WANT�TO� ADD�A�
FACILITY�TO�YOUR�SCRIPT�THAT�
AUTOMATICALLY�CREATES� A� k LOG�FILE��
CONTAINING�DETAILS�OF�ALL� THE�FILES�THAT�
WERE�UPLOADED�AND�THEN�CHECKED�BY�
1BKNL��A><D>K
2 � $HECK#OOT#LOCK=<DRIVE�%'N�>� �
5HIS�COMMAND� INSTRUCTS� 1BKNL�
�A><D>K�TO�CHECK�A�NAMED�FLOPPY�
DRIVE�	kDF0�l� THROUGH�TO� kDF��l
�FOR�
BOOTBLOCK�VIRUSES��+UST�LIKE�THE�
i$HECK'ILEj� COMMAND�THE�
i$HECK#OOT#LOCKj�COMMAND� RETURNS�
VARIOUS� RESULTS�WHEN�USED� IN�
CONJUNCTION�WITH�THE� i0PTIONS�
3ESULTSj� COMMAND�� *F�THE�DISK�WAS�
FOUND�TO�BE�CLEAR�OF�BOOT�BLOCK�
VIRUSES� 	THAT� IS� IT�HAS�A�STANDARD�
"MIGA%04�BOOTBLOCK
�OR�YOU�GIVE� IT�A

#OOT�#LOCK�$HECKER
'EED�THIS�SCRIPT�THE�NAME�OF�THE�DRIVE�TO�CHECK�

ADDRESS� �7IRUS@$HECKER�

PARSE�ARG�DRIVE�
0PTIONS�3ESULTS

�CHECKBOOTBLOCK=�DRIVE

SELECT
WHEN�RESULT��� �0KAY�� THEN�
SAY��5HE�DISK�IS�VIRUS�FREE����

WHEN�RESULT��� �&3303�READING�#005#-0$,��THEN�
SAY��6NABLE�TO�READ�BOOTBLOCK����

WHEN�RESULT��� �/0/�45"/%"3%�#005�$0%&�� THEN�
SAY��5HE�BOOT�BLOCK�IS�RATHER�SUSPECT����

OTHERWISE
SAY��:OUR�DISK�IS�INFECTED�WITH�THE��RESULT��VIRUS�����
END�

EXIT


��
���$OMPLETE�7IRUS�$HECKER�SCRIPT���

ADDRESS� �7IRUS@$HECKER��
PARSE�ARG�DRIVE�
0PTIONS�3ESULTS

���'IRST� LET�S�CHECK�THE�BOOTBLOCK���
�CHECKBOOTBLOCK=�DRIVE

SELECT
WHEN�RESULT����0KAY��THEN�
SAY��5HE�DISK�IS�VIRUS�FREE����

WHEN�RESULT��� �&3303�READING�#005#-0$,��THEN�
SAY��6NABLE�TO�READ�BOOTBLOCK����

WHEN�RESULT��� �/0/�45"/%"3%�#005�$0%&�� THEN�
SAY��5HE�BOOT�BLOCK�IS�RATHER�SUSPECT����

OTHERWISE
SAY��:OUR�DISK�IS�INFECTED�WITH�THE� �RESULT��VIRUS�����
END

���"ND�NOW�LET�S�CHECK�FOR�FILE�VIRUSES���

�CHECKDRIVE=�DRIVE

���"ND�FINALLY� LET�S�CHECK�FOR�ANY�4ADDAM�VIRUS�DAMAGE����

�SCANFORSADDAM=�DRIVE

DRIVE�NUMBER�GREATER�THAN��� 	DONjT�
FORGET�THAT�"MIGA%04�ONLY�SUPPORTS�
A�TOTAL�OF�FOUR�DISK�DRIVES�NUMBERED�
FROM���TO���
� THEN�THE�STRING�k0KAYl�
WILL� BE�PLACED� INTO�THE� i3ESULTj�
VARIABLE�� *F� ON�THE�OTHER�HAND� 1BKNL�
�A><D>K�HAD� TROUBLE�
READING�THE�DISKjS�
BOOT�BLOCK� THEN�THE�
STRING� k&3303�
READING
#005#-0$,l�WILL� BE�
RETURNED�� *F�A�VIRUS�
WAS�FOUND�ON� THE�
DISK�OR�THE�BOOTBLOCK�
WAS�NON�STANDARD�
	THAT� IS� A��KHLL�*.��
COMPATIBLE�.4�%04�
DISK
� THE�STRING�
�/0/�45"/%"3%�
#005�$0%&l� IS�
RETURNED�� *F�A� RECOGNISED�VIRUS� IS�
FOUND�ON�THE�DISK� HOWEVER� THE�
NAME�OF�THE�VIRUS�WILL� BE�RETURNED�

6NFORTUNATELY� ALTHOUGH� 1BKNL�
�A><D>K�WILL� LET�YOU� SEARCH�FOR�BOOT�
BLOCK�VIRUSES�UNDER�"3EXX�CONTROL�
THE�CURRENT� RELEASE�DOESNjT �ALLOW�YOU�
TO�ACTUALLY�REMOVE�THEM�
AUTOMATICALLY� SO�DONjT�ASSUME�THAT�
1BKNL��A><D>K�WILL� HAVE�FIXED�
EVERYTHING�FOR�YOU�� *NSTEAD�YOUj LL�
HAVE�TO� USE�THE�STANDARD�TECHNIQUE�
OF�CLICKING�ON� 1BKNL��A><D>KZL �
REQUESTERS�WHEN�THEY�APPEAR�ON�THE�
SCREEN��5RY�THE�DEMONSTRATION� LISTING�
IN�-ISTING���FOR�SIZE�

5HE�NAME�OF�THE�DRIVE�TO�BE�
CHECKED� IS�FED�TO�THE�SCRIPT� IN�EXACTLY�
THE� SAME�WAY�AS�THE� LISTING�THAT�WE�
COVERED�EARLIER�� 6SING�THE� i1ARSEj�
COMMAND� THE� NAME�OF�THE�DRIVE� IS�
EXTRACTED� FROM�THE�COMMAND� LINE�AND�
THEN�PLACED� INTO�AN�"3EXX�VARIABLE�
CALLED� iDRIVEj ��8E�THEN�TURN�ON�THE�
i$HECKBOOTBLOCKj�COMMANDjS�ABILITY

TO� RETURN�VALUES�USING�THE� i0PTIONS�
3ESULTSj�COMMAND�AND� AFTER�
CHECKING�THE�DISKjS�BOOTBLOCK�BY�
CALLING�THE� i$HECKBOOTBLOCKj�
COMMAND� ITSELF�WE�USE�THE�
i4ELECT���8HEN���0THERWISEj

4EK�:EDVJ�D;;:�J>;�9EC8?D;:�C?=>J�E<�J>;�0.�7D:�
�H?J?I>�7HC?;I�JE�A?9A�J>;�.7::7C�L?HKI�E<<�E<�OEKH�
:?IAI�� @K I J �7�9EFO�E<�1?HKI��>;9A;H�7D:��-;NN

CONSTRUCT�TO�ACT�UPON�THE� RESULTS�
WRITTEN� INTO�THE�"3EXX� i3ESULTj�
VARIABLE�� 4IMPLE�EH 

-ETjS�TAKE�WHAT�WEjVE� LEARNED�
ONE�STEP�FURTHER�WITH�A�SCRIPT�THAT�
CARRIES�OUT�JUST�ABOUT�EVERY�VIRUS��
CHECKING�TASK�THAT�1BKNL��A><D>K�HAS�
TO�OFFER�� &NTER�THE�SCRIPT� IN� -ISTING���
AND�PASS� IT�THE� NAME�OF�THE�DRIVE�
THAT�YOUjD� LIKE� 1BKNL��A><D>K�L�TO�
CHECK�OUT�FOR�YOU�

8HEN�YOU� RUN�THIS�SCRIPT� A�
MESSAGE�SHOULD�APPEAR�ON�THE�
SCREEN� INFORMING�YOU�WHETHER�THE�
BOOTBLOCK�OF�THE�DISK� IN�THE�SELECTED�
DRIVE� IS�CLEAR�OF�ANY�VIRUSES�� 0NCE�
THIS� IS�DONE� 1BKNL��A><D>K�L�FILE�
SCAN� REQUESTER�WILL� POP�UP�ON�THE�
SCREEN� AND�THE�ENTIRE�CONTENTS�OF�THE�
SELECTED�DISK�WILL� BE�CHECKED�FOR�
FILE�LINK�VIRUSES�� 'INALLY� THE�STRUCTURE�
OF�THE�DISK�WILL� BE�CHECKED� FOR�ANY�
DAMAGE�CAUSED� BY�THE�4ADDAM�
VIRUS��"LL�COMPLETELY�AUTOMATED� ALL�
BY�A�SIMPLE�"3EXX�SCRIPT�� #$

!-)'!�3(/00%2�_ �)335%����_ �$%#%-"%2� ����� Z
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%O� YOU� WANT� TO� SEE� YOUR�CHILDREN� USE� THE� COMPUTER� FOR�SOMETHING�
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$ALENDAR�.ORTGAGE�4PREADSHEET�(RAMMAR�.ILEAGE�8ORLD�5IME�
#UDGET�$HEQUEBOOK�%ATABASE�5YPING�5UTOR�5YPEWRITER�(ROCERY�
-IST"TOKER�)OME�#ANKING�
#,)0!24�0!#+3�� �� �/2��� %!#(�0!#+�� ���$)3+3� Y����
��DIFFERENT�PACKS�O F���DISKS�A LL�FU LL�O F�THE�VERY�BEST�CLIPART�FOR�%1AINT�
ETC��	1
� � � �� �
0#�%-5,!4/2�0!#+��0	� � �$)3+3�Y����
5URNS�YOUR�"MIGA�INTO�A�1$*�*NCLUDES�THE�LATEST�1$�TASK�WHICH�NOW �
GIVES�TRUE�7("�3ESOLUTION�	 IF�YOU�HAVE�A�����
�AND�INCLUDES���DISKS�
O F�1$�1UBLIC�%OMAIN�SOFTWARE�
0#�%-5,!4/2�0!#+�� ��0	� ��$)3+3�Y����
*NCLUDES�THE�LATEST�1$�5ASK�1LUS���1$�DISKS�CONTAINING�A�'RENCH�
LANGUAGE�TUITION�PROGRAM�� &XCELLENT�TUTOR�PREVIOUSLY�ONLY�AVAILABLE�
FOR�THE�1$�
!.',)!�#/,/52�&/.43� 0!#+�� /2��0	� ��$)3+3� Y����
��DISKS�FU LL�O F�ORIGINAL�COLOUR�FONTS�PRODUCED�HERE�AT�"NGLIA��5HERE�
ARE����COLOUR�FONTS���NOT�CUT�AND�PASTE��5HEY�ARE�PRODUCED�IN�THE�
SAME�WAY�AS�THE�CHISEL�FONT�SUPPLIED�W ITH�%1AINT�AND�THE�,ARA�
RANGE�O F�COMMERCIAL�FONTS��5HEY�ARE�TYPED�STRAIGHT�IN�AND�WORK�
WITH�%PAINT�AND�57�5EXT�
!.',)!�#,)0!24�0!#+� �0	��.%7	� � �$)3+3�Y����
#RAND�NEW�*''�CLIPART�PRODUCED�BY�"NGLIA��-OADS�OF�HIGH�QUALITY�ANTI�ALIASED�*''�
IMAGES�INCLUDING�CATS�DOGS�BIRDS�WILDANIMALS�PEOPLE�AND�CHARACTERS��6SE�
WITH�%1AINT�OR�ANY�PROGRAM�THAT�XCEPTS�*''�GRAPHICS�
!342/./-9�0!#+��0	� � �$)3+3�Y����
5HIS�SUPERB�PACK�NOW�INCLUDES��4TAR�$HART�"MIGAZER�5OTAL�
$ONCEPTS� "STRONOMY�(RAVITY�8ELL�(RAV4IM�0RBIT�1LANET�AND�
'AST�'ACTS�ON�THE�SOLAR�SYSTEM�
02).4%2�53%2�0!#+�� ��0	� �.%7	� � �$)3+3�Y� ��� �
"�COMPLETELY�NEW�COLLECTION�O F�PROGRAMS�TO�HELP�YOU�GET�THE�BEST�
OUT�O F�YOUR�PRINTER�� *NCLUDES��%ISKPRINT�7�����	%ISK�LABELS
�.$.ASTER�
	$ASSETTE�COVERS
�1RINTFILES�+#41OOL�&NVPRINT�	&NVELOPES
�/EW�1RINT�
	.ARGINS���)EADERS�'OOTERS�ETC
�AND�MORE�
$)3+�%80%24�0!#+��0	� ��$)3+3�Y����
*F�YOU�WANT�TO �TEAM�MORE�ABOUT�YOUR�"MIGA�GET�THIS�PACK����:OU�LL�
BE�A�DISK�EXPERT�IN�NO�TIME�� *NCLUDES�1OWER�1ACKER�	&ASY�FILE �
COMPACTER
�4 ID�	#RILLIANT�$-*�3EPLACEMENT�5OOL�
�*CONMANIA�
	$HANGE�ANY�*CON�IN�SECONDS
�'IXDISK�7IMSCHECKER�7����%�$OPY�
	$OPIES�3EPAIRS�'ORMATS�AND�MORE
�$-*�5UTORIAL�	" LL�YOU�NEED�TO�
KNOW
�AND����OTHER�UTILITIES���
a#R�02/'2!--%23�0!#+��0	� � �$)3+3�Y����
"�COMPLETE��$��LANGUAGE�AND�SUPERB�INSTRUCTION�MANUAL�PROVIDE�
A LL�YOU�NEED�TO�TEAM�THE��$��LANGUAGE�INCLUDES�/ORTH�$�	� �DISKS
�
AND�THE�$�.ANUAL�	��DISKS
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.&%�IS�W IDELY�RECOGNISED�AS�THE�BEST�MUSIC�PACKAGE�1%�OR�
OTHERWISE��� 5HIS�PACK�CONTAINS�7�����THE�LATEST�VERSION�COMPLETE�
WITH�LOADS�O F�D IGITA L�SAMPLES�A�DISK�FU LL�O F�.&%�MUSIC�SCORES�AND�
SOME�GREAT�.&%�MUSIC�TO �LOAD�AND�PLAY��-ISTEN�TO �WHAT�YOUR�
MACHINE�IS�CAPABLE�OF�
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"N�INCREDIBLE�COLLECTION�O F�SUPERB�COMMERCIAL�QUALITY�ARCADE�
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(ALAXIANS�4CRAMBLE�.ISSILE�$OMMAND�1AC�.AN�#I�1LANES�%RIP��
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,LONDIKE�$ANFIELD�.ASTERMIND�8ORDSEARCH�)ANGMAN�1ONTOON�
AND�MANY�MORE�
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���4CALEABLE�$OMPUGRAPHIC�FONTS�ON���DISKS��5HEY�WORK�WITH�
8ORKBENCH�� �O R���1AGESTREAM�7���	 �ON�ANY�"MIGA
�1ROPAGE����
AND�1AGESETTER�7����&XCELLENT�FONTS� AND�GREAT�VALUE�FO R�MONEY�
(!2$�$)3+�0!#+�� ��0	� � �$)3+3�Y� ���
(REAT�COLLECTION�O F�THE�LATEST�HARD�DISK�UTILITIES�INCLUDES�)%CLICK�	MENU�
MAKER
�FILEMINDER�	DIRECTORY�ETC
�A�BACKUP�	SUPERB�
�SUPERLOCK�
	PASSWORD�PROTECT�EVERY�DRIVE�MOUSE�AND�KEYBOARD��
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OPTIMIZER�COPIER�VIMS�KILLER�AND�MOREL�
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:OU�MUST�HAVE�AN�"MIGA������O R�����
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" LL�O F�THE�ESSENTIAL�SOFTWARE�FO R�YOUR�" L�����*NCLUDES��'AKE�'AST�
.&.�" L����3UN�%EGRADER�4YSINFO�7IEWTEK�1LASMA�8INBLEND�
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LIKE�THOSE�GAMES�THEN�YOU �LL�LOVE�THESE�� *NCLUDES�� 8IZZYS�2UEST�
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WRITTEN�GUIDED�TOUR�SECTION�THAT�TAKES�YOU�THROUGH�THE�MAJOR�
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PROGRAM�W ITH�CONFIDENCE�
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%(2'�#(2*2�(-�23."*�
�������

.-+8�X�����$ "'�

%4++�"+1�1 -&$�
(-�23."*��

2$$�" 3�#(2*�%.1�#$3 (+2

)*()�26"-*5:�)"3%8"3&
�MM�)IGH�2UALITY�.OUSE�1AD���������������������������������_����
"MIGA�������������������%UST�$OVERS�������������������_����
1HILLIPS������.ONITOR�%UST�$OVER�����������������������������_����
�����%ISK�%RIVE�$LEANING�,IT������������������������������������� _����
1RINTER�4TAND�	FITS�ALL�%OT�.ATRIX�1RINTERS
�������������������_����
#LANK�%ISKS�	HIGH�QUALITY�WITH�LABELS
������������������������_����

"/(-*"� 16#-*$� %0."*/� -*#3"3:
	$ALP�!3(
����6E?PKNE=�3PNAAP�&AHETOPKSA� )0��� �%7

1)0/&

*N TE RNA TIO NA L�
O RD E RS �W E LCOM E � " N R N � 5 � / -

��P�P E ? D IS K FO R � * 3 $ 6 L � * � 0 �P OS T���PACKING �

� f* � � ����
����
���



7
ELCOME�BACK��
"NOTHER�MONTH�
ANOTHER�BATCH�OF�
'RED�'ISH�DISKS�� �

NUMBERS�����TO����� THIS�TIME�
ROUND��"S�USUAL�MANY�THANKS�TO�
"NGLIA�1%�FOR�SUPPLYING�THEM��8EjRE�
ALSO� AS� IS�OUR�HABIT� LOOKING�AT�THE�
BEST�OF�THE�OTHER�SOFTWARE�THAT�S�
BEEN�SUPPLIED�BY�1%�HOUSES�AND�BY�
THE�PROGRAMS�� AUTHORS��5HERE�S�QUITE�
A�BACKLOG�NOW� AND� *jM�HAVING�TO�BE�
PRETTY�SELECTIVE�ABOUT�WHAT� *�
INCLUDE�� �SO� *�WONjT �BE� LOOKING�AT�
EVERY�ADDRESS�BOOK�PROGRAM� HOME�
ACCOUNTS�PACKAGE�OR�WHATEVER�
THA TjS�SENT� IN��4ORRY� BUT�THERE�YOU�
ARE�� �THERE�S�SO�MUCH� INTERESTING�
"MIGA�1%�AND�SHAREWARE�AROUND�
THAT� IT�SEEMS�A�PITY�TO�EXCLUDE�NEW�
AND� INNOVATIVE�STUFF�IN�FAVOUR�OF����
ER���� NOT�QUITE�SO�INNOVATIVE�
PROGRAMS�� 	*F�AN�ADDRESS�BOOK�
PROGRAM�DOES�SOMETHING�REALLY�
GREAT� OF�COURSE� THEN� *jLL�TAKE�A�
LOOK�AND� REVIEW�IT�HERE�


*N� THE� PAST�MONTH�OR�TWO� 'RED�
'ISH� HAS�ANNOUNCED� THAT�HE�WILL�STOP�
RELEASING�1%�ON�FLOPPY�DISKS�AT�SOME�
TIME� IN�THE� FUTURE�� �AFTER�DISK������
TO�BE�PRECISE��"T�THAT�POINT� HE�LL�
RELEASE�STUFF�IN�$%�30.�FORMAT�
INSTEAD�� 'INE� IF�YOU�HAVE�A�$%�30.� 	

!$&(--$1;
,81B�9A�%��

1%�IS�A�GENERAL�TERM�WHICH�MANY�
PEOPLE�INCORRECTLY�USE�TO�REFER�TO�
ALL�FREELY�DISTRIBUTABLE�SOFTWARE��*N�
FACT�1%�	WHICH�STANDS�FOR�1UBLIC�
%OMAIN
�SOFTWARE�OR�kFREEWAREl�IS�
ONLY�ONE�BRANCH�OF�THIS�AREA��THE�
OTHER�MAIN�ONE�IS�SHAREWARE�

&SSENTIALLY�FREEWARE�MAY�BE�
COPIED�AND�USED�BY�ANYONE�
ALTHOUGH�SOME�AUTHORS�PLACE�
RESTRICTIONS�SUCH�AS�NOT�ALLOWING�A�
1%�LIBRARY�TO�CHARGE�MORE�THAN�A�
CERTAIN�AMOUNT�FOR�THE�DISK�

4HAREWARE�ON�THE�OTHER�HAND�
SHOULD�BE�TREATED�MORE�LIKE�
COMMERCIAL�SOFTWARE��"LTHOUGH�
YOU�ARE�ALLOWED�TO�COPY�AND�PASS�
AROUND�SHAREWARE�PROGRAMS�IF�YOU�
LIKE�ONE�THEN�YOU�SHOULD�PAY�THE�
REQUESTED�FEE�TO�THE�AUTHOR�� �IT�S�
NORMALLY�AROUND�_���OR�LESS�AND�
OFTEN�ENTITLES�YOU�TO�AN�UPGRADED�
VERSION�OR�A�PRINTED�MANUAL�
1AYING�YOUR�SHAREWARE�FEES�
ENCOURAGES�SOFTWARE�AUTHORS�TO�
WRITE�MORE�PROGRAMS�� �AND�IF�THEY�
DONjT�THE�"MIGA�SCENE�WILL�BE�A�
POORER�PLACE��%ONjT �THINK�THAT�
YOUjRE�PAYING�MONEY�FOR�NOTHING�
EITHER�� �OFTEN�HUNDREDS�OR�EVEN�
THOUSANDS�OF�HOURS�OF�WORK�HAVE�
GONE�INTO�CREATING�A�PROGRAM�AND�
ITjS�ONLY�RIGHT�THAT�THE�PROGRAMMER�
RECEIVES�SOME�REWARD�FOR�HIS�OR�
HER�HARD�WORK�

5HE�THIRD�BRANCH�OF�SOFTWARE�
THAT�WE�COVER�HERE�IS�CALLED

"%')..%23

ENQ�EQDD

#��??9A��7�H7J>;H�IKF;H�� <KBBO�9ED<?=KH78B;�FHE=H7C�I;B;9JEH��S�M;BB�7I�
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DRIVE�OF�COURSE� BUT�WHAT�ABOUT�THE�
REST�OF�US �8ELL� *� DOUBT�THAT�1%�
HOUSES�WILL� BE� KEEN�ON�HAVING�THE�
'ISH�MONEYSPI�NNER�DRY�UP� SO� *jD�
EXPECT�MOST�PLACES�TO�SUBSCRIBE�TO�
THE�$%�AND� THEN� RE�PACKAGE� THE�
SOFTWARE�THEMSELVES��8Ej LL� HAVE�TO�
SEE� BUT� IT�WONjT�BE�TOO� LONG�NOW�
BEFORE�THIS� HAPPENS�� �WEjRE�ON�DISK�
����NOW� SO�THE�COLLECTION�WILL�
PROBABLY�HIT�THE�MAGIC�THOUSAND�BY�
AROUND�THE�END�OF�THE�YEAR�

0KAY� EYES�DOWN�FOR�A�FULL� HOUSE�

($#,)#+
'ISH�DISK����
 ��;;5=�IS�A�RATHER�NICE�_���
SHAREWARE�8ORKBENCH�PROGRAM�
SELECTOR��5O�PUT� IT�SIMPLY� YOU�
CONFIGURE�THE� PROGRAM�WITH� THE�
NAMES�OF�THE�COMMANDS� AND�
PROGRAMS�THAT�YOU�OFTEN�USE� AND� SET�
IT�TO�START�UP�WHENEVER�YOU� START�YOUR�
"MIGA�BY�PUTTING� IT� IN� THE�8#4TARTUP�
DRAWER��8HEN� RUNNING� IT�DISPLAYS�THE�
NAMES�OF�AIL�THOSE�PROGRAMS�AND�
COMMANDS�AS�BUTTONS�� CLICKING�THE�
BUTTON� LAUNCHES�THE� PROGRAM�OR�
PERFORMS�THE�COMMAND�

 ��;;5=�HAS�A� NUMBER�OF�NICE�
FEATURES�WHICH�MAKE� IT�ONE�OF�THE�
BEST�PROGRAM�SELECTORS� *�VE�COME�

ACROSS�� THE�MAIN� ONE� IS�THE�FACT

O!(4�(%2%

� �� �LICENSEWARE��5HIS�IS�A�FORM�OF�
SHAREWARE�WHICH�IS�LICENSED�TO�
ONE�	OR�MORE
�1%�LIBRARIES�� *N�
ESSENCE�WHEN�YOU�BUY�A�
LICENSEWARE�PROGRAM�YOU�ARE�
BUYING�SHAREWARE�AND�PAYING�THE�
LICENSE�FEE�AT�THE�SAME�TIME��'OR�
THIS�REASON�YOU�SHOULD�TREAT�ANY�
LICENSEWARE�THAT�YOU�BUY�EXACTLY�
AS�YOU�WOULD�TREAT�A�PIECE�OF�FULL��
PRICE�COMMERCIAL�SOFTWARE�� �DONjT�
PASS�IT�AROUND�TO�YOUR�FRIENDS��
:OUjVE�ONLY�BOUGHT�THE�RIGHT�TO�
USE�IT�YOURSELF�

�1=�� �?1AA�>B85@�?5>?;5�3>?95A�

:ES�� �THATjS�THE�WAY�THAT�1%�
REACHES�A�WIDER�AUDIENCE��+UST�
MAKE�SURE�THAT�YOU�HAVE�FOLLOWED�
THE�AUTHORjS�REQUIREMENTS�FOR�
DISTRIBUTION��5HESE�ARE�NORMALLY�
THINGS�LIKE�NOT�CHARGING�MORE�THAN�
A�CERTAIN�AMOUNT�FOR�THE�DISK�NOT�
ALTERING�THE�PROGRAM�OR�MAKING�
SURE�THAT�ALL�THE�ORIGINAL�DOCUd
MENTATION�IS�INCLUDED�ON�THE�DISK�

:OU�CAN�ALSO�PASS�ON�
SHAREWARE�� �BUT�NOT�ANY�REGISTERED�
COPIES�OF�PROGRAMS��*F�WHEN�YOU�
PAY�YOUR�SHAREWARE�FEE�THE�AUTHOR�
SENDS�YOU�AN�IMPROVED�VERSION�OF�
THE�PROGRAM�THEN�BE�CAREFUL�NOT�
TO�GIVE�THAT�OUT��0NLY�PASS�ON�
UNREGISTERED�SHAREWARE�

:OU�SHOULD�NOT�OF�COURSE�
PASS�ON�LICENSEWARE�� �IT�SHOULD�BE�
TREATED�IN�THE�SAME�WAY�AS�
REGISTERED�SHAREWARE�

THAT�WHEN�THE�DISPLAY�IS� REDUCED�TO�
ITS� �SMALLl� VERSION� IT�ACTS� AS� AN�
"PPLCON�� *N�OTHER�WORDS� IF�YOU�DRAG�A�
FILE�TO�ONE�OF�THE�BUTTONS� THE�
FILENAME� IS� PASSED� AS�ARGUMENT�TO�
WHATEVER�PROGRAMjS� NAME� IS� IN�THAT�
BUTTON�� 4O� FOR�EXAMPLE� IF�YOU�HAVE�
SET�UP�ONE�OF�THE� BUTTONS�TO� LAUNCH�
THE�#:��FILE�COMPRESSOR��
DECOMPRESSOR�AND�EXTRACT�FILES�FROM�
AN�ARCHIVE� THEN�DRAGGING�AN�ARCHIVE�
TO�THE�BUTTON�WILL� AUTOMATICALLY�
DECOMPRESS� IT�

5HE�AUTHOR�OF�THIS�PROGRAM�
$LAUDE�.ULLER� HAS�OBVIOUSLY�SPENT�A�
LOT�OF�TIME�ON� THIS�PROGRAM� AND� ITjS�
WELL�WORTH�CHECKING�OUT� IF�YOU�HAVE�
LOADS�OF�DIFFERENT�PROGRAMS� HIDDEN�
AWAY�ON�YOUR�HARD�DISK�AND�YOU�WANT�
AN�EASY�WAY�OF�ACCESSING�THEM�ALL��
1ROGRAM� RATING��� ���
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'ISH�DISK����
*� LOOKED�AT��?;93.AD>6�SOME�TIME�
AGO�BUT�THIS� IS�A� REASONABLY�MAJOR

UPGRADE�TO�THE� PROGRAM� SO� IT jS�WORTH�
CHECKING�OUT�AGAIN�� *N� ESSENCE� THE�
PROGRAM�DISPLAYS� INFORMATION� ABOUT�
ANY�COUNTRY�IN�THE�WORLD� INCLUDING� ITS�
SIZE� POPULATION� LANGUAGES�USED�AND�
CURRENCIES��5HE�NEW�VERSION� ����
ALSO� INCLUDES� INFORMATION�ON� THE�
PREDOMINANT�RELIGIONS�OF�THE�COUNTRY�
AND�DISPLAYS�OF�THE�FLAGS��5HE�SLIGHTLY�
LIMITED�VERSION�DISTRIBUTED�ON�THE�
'ISH�DISK�ONLY�HAS�THE�FLAGS�FOR�THE�
$OMMONWEALTH�OF�*NDEPENDENT�
4TATES� 	THE�FORMER�4OVIET�6NION
� BUT�
YOUR�����SHAREWARE�FEE�WILL�GET�YOU�A�
NEW�DATA�FILE�WITH� THE� REPRESENTATIVE�
PENNANTS�OF�ALL� COUNTRIES�� *T�ALSO�
ALLOWS�YOU�TO�SAVE�CONFIGURATIONS�
AND� HAS�ONE�OR�TWO�OTHER�MINOR�
TWEAKS�TO�ENCOURAGE� REGISTRATION�

"NOTHER�FEATURE�OF�THE� NEW�
VERSION� IS�THAT�VARIOUS� INTERNATIONAL�
ORGANISATIONS�ARE� LISTED� AND�
COUNTRIES�BELONGING�TO�THOSE�
ORGANISATIONS�CAN�BE�VIEWED�� �ALONG�
WITH�A�SHORT�DESCRIPTION�OF�EXACTLY�
WHAT�THE�ORGANISATION� IS�WHEN� IT�WAS

/>;�;D:�E<�!H;:�!?I>�I�C?BB;DD?KC�
C7O�8;�9BEI;H�J>7D�OEK�J>?DA�
$7D�2H?=B;O�IEHJI�J>;�W FIEAF�<HEC�
J>;�9>7<<�?D�J>;�FK8B?9�:EC7?D�

2!4).'�4(%� 02/'2!-3
+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� kVALUE�FOR�MONEYl� RATING�SINCE�YOUjRE�ESSENTIALLY�PAYING�FOR�
ONE�THING� OR�GROUP�OF�THINGS�ON�THE�DISK�

4INGLE�PROGRAMS�WHICH�APPEAR�IN�A�COLLECTION�OF�OTHERS� OR�PROGRAMS�
WHICH� *jVE�DOWNLOADED�FROM�BULLETIN�BOARDS� ARE�GIVEN�A� k PROGRAM�RATINGl �
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����

!-)'!�3(/00%2�_ �)335%����_ �$%#%-"%2� ����
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FOUNDED� AND� SO�ON��"S�WELL� AS�THE�
$OMMONWEALTH� OF�*NDEPENDENT�
4TATES�MENTIONED�ABOVE� THESE�
ORGANISATIONS� INCLUDE�/"50�01&$�
THE�6NITED� /ATIONS� AND�COUNTRIES�
WHICH�ARE�MEMBERS�OF�THE�8ORLD�
&CONOMIC�4UMMIT�	ALSO� KNOWN� AS�
THE� k(��COUNTRIESl 
�

5HIS� IS� A�GREAT�PROGRAM�FOR�
STUDENTS� AND� IS� INTERESTING� IN� ITS

TO�THE�CORRECT�PLACE� IN� THE�DOCUMENT�
6NTIL��36#;@=E�CAME�ALONG� THE�

ONLY�WAY�TO�CHECK�THAT�EVERYTHING�
WAS�OKAY�WAS�TO�CLICK�ON�EVERY�SINGLE�
BUTTON� TO�MAKE� SURE�THAT�YOU�WERE�
MAGICALLY�TRANSPORTED�TO�THE� RIGHT�
PLACE��5HE�PROBLEM� IS�THAT� IF�THE�
(UIDE�DOCUMENT�IS�AT�ALL� LARGE�THEN�
IT�S�EASY�TO�MISS� A�BUTTON�OR�TWO�� �
AND�THE� LAW�OF�4OD�STATES�THAT�THOSE

� M H ? M  B M � H K @ : G B S : M B H G L �

4OU THEAS T� "SEAN� /ATIONS� ��"4&"/


E A LTH � O�F� /ATIONS�
G � O F � *NDEPENDENT� 4 TA TE S � 	$*4
�
F � &UROPE

OC IA TION � �&'5"�
GAN IZA TION � 	/"50
� �� � ++-� �-R--
�� $O�0PERATION� AND� %EVELOPMENT� 	0&$%
�
*N ITY� �0"6�
4 TA TE S � 	0"4

&XPORTING � $OUNTRIES� 	01&$
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OWN� RIGHT�� �ALTHOUGH�THE�DATA�WILL� OF�
COURSE� SOON� BE�OUT�OF�DATE�
CONSIDERING�HOW�THE� SITUATION� IN�
PLACES� LIKE�&4OSNIA�)ERZEGOVINA�
CHANGES�ALMOST�DAILY��4TILL�THE�FACT�
THAT�THE� AUTHOR�8OLFGANG�-UG� HAS�
PRODUCED�THIS�UPDATED�VERSION�
SUGGESTS�THAT�REGISTERED� USERS�WILL�
GET�NEW�DATA�FILES�WHEN�THEY�BECOME�
AVAILABLE��"LL� IN� ALL� THIS� IS�CERTAINLY�
WORTH� CHECKING�OUT�
1ROGRAM�RATING��� �� �

"!$,).+3
'ISH�DISK����
*F�YOU� USE��?;93�G;67�TO�PRODUCE�
ANY�KIND�OF�DOCUMENTATION� THEN�
YOU�LL�WELCOME��36#;@=E�
�?;93�G;67�FILES�CONTAIN�BUTTONS�
WHICH�MOVE�THE� READER�TO�OTHER�AREAS�
OF�THE�GUIDE�� �OR� INDEED� OTHER�GUIDE�
FILES�ON�A�DISK�� 5HIS� IS�GREAT� BUT�
WHEN�YOUjRE�CREATING�THE�FILE�YOU�
HAVE�TO� INCLUDE� INFORMATION�FOR�THE�
(UIDE� PROGRAM�TO�MAKE�THOSE� LINKS�� �
AND� IT�S�EASY�TO�MIS�TYPE�SOMETHING�
WHICH�MEANS�THAT�IF�THE� BUTTON� IS�
CLICKED�ON�THE� PROGRAM�WON�T�JUMP

WILL� BE�EXACTLY�THE� BUTTONS�WHOSE�
DATA�HAS�BEEN�MIS�TYPED���36#;@=E�
DOES�AWAY�WITH�THIS�PROBLEM� BY�
CHECKING�THAT�EVERY�LINK�HAS�A�
MATCHING�kNODE�� � �THAT� IS� A� PLACE�TO�
JUMP�TO�� *T�CREATES�TWO�FILES�ON�THE�
3".�DISK�� ONE� LISTS�ALL� THE� NODES� IN�
YOUR�DOCUMENT�THE�OTHER� LISTS� ANY�
kBADl� LINKS�THERE�MAY�BE�

5HATjS� IT� REALLY�� SHORT�AND� SWEET�
BUT�IT�COULD� SAVE�YOU�HOURS�OF�
TESTING��0F�COURSE� IT�DOESNjT �CHECK�
THAT�YOUR�BUTTONS�GO�TO�THE�CORRECT�
PART�OF�THE�DOCUMENT�� �ONLY�THAT�THEY�
GO� SOMEWHERE�� #UT�EVEN� SO� IF�YOU�
WRITE��?;93�G;67�DOCUMENTS�THEN�
YOU� SHOULD� CERTAINLY�HAVE�A�COPY�OF�
�36#;@=E�AVAILABLE�
1ROGRAM�RATING��� ���

-5#(-/2%����
'ISH�DISK����
+UST�A�QUICKIE� THIS�� THE� LATEST�
VERSION�OF�$G5:$AD7	�WHICH� INCLUDES�
THINGS� LIKE�THE�ABILITY�TO�USE�ANY�	NONd
PROPORTIONAL
�FONT�TO�DISPLAY�TEXT�
ALLOWS�TEXT�ENCRYPTED�WITH� THE�91,�
UTILITY�TO�BE�DISPLAYED�GIVES�THE�USER

THE�CHOICE�OF�THE�COLOURS�THAT�TEXT�IS�
DISPLAYED� IN� AND�SO�ON��$G5:$AD7�
IS�THE�TEXT�VIEWER�OF�CHOICE�FOR�MANY�
PEOPLE� 	ITjS�SO� SUPERIOR�TO�$AD7	�THE�
UTILITY�SUPPLIED� ON�THE�8ORKBENCH�
DISKS�THAT�COME�WITH�YOUR�"MIGA�
THAT�THE�TWO�DON�T�BEAR�COMPARISON
�
AND� IT�S� PROBABLY�WORTH�GETTING�HOLD�
OF�VERSION� ����JUST�TO�MAKE�SURE�THAT�
YOUjRE�NOT�USING�AN�OLD�VERSION�WITH�
ANY�BUGS� IN� IT�
1ROGRAM� RATING���� ���

345$%.4�!)$�))
'ISH�DISK����
5HIS� IS�A� k REVISION� AIDl� PROGRAM�
WHICH�ENABLES�YOU� TO�CREATE� AND�TAKE�
A� RANGE�OF�DIFFERENT�TESTS��MULTIPLE�
CHOICE� TRUE�FALSE� AND� kFILL� IN�THE�
BLANKl ��5HE�FREELY�DISTRIBUTABLE�
VERSION�ON� THIS�DISK�WORKS�TOTALLY�
EXCEPT�THAT�YOU�CANjT�SAVE�A�NEW�TEST�
THAT�YOU� CREATE�� TO�DO�THAT�YOU� NEED�
TO�SEND�OFF�YOUR��������REGISTRATION

EXCELLENT�WAY�TO�COMPUTERISE�THEM��
8HETHER�YOU�WANT�TO�PAY�����
THOUGH�WHEN�YOU�COULD�JUST�USE�
GOOD�OLD� PAPER�AND�PEN�FOR�NOTHING�
IS�ANOTHER�MATTER���
1ROGRAM� RATING��� ���

3#2)044//,
'ISH�DISK����
5HIS� IS� A�NEAT� LITTLE� UTILITY�TO�ENABLE�
YOU� TO�ADD�COMMANDS�AND� PROGRAMS�
TO�YOUR�5OOLS�MENU� 	IN�8ORKBENCH�
����OR�ABOVE
��"LL�YOU�DO� IS�CREATE� A�
TEXT�FILE�WHICH�GIVES�THE�MENU�ENTRIES�
AND�ACTUAL� COMMANDS�THAT�YOU�WANT�
THEN� INSTALL� THIS�FILE� AND�*5D;BF+AA;�
ITSELF�INTO�THE�CORRECT�DIRECTORIES�� 5HE�
DOCUMENTATION� IS�CLEAR�ABOUT�THE�
FORMAT�OF�THE�TEXT�FILE�WHICH�MEANS�
THAT�YOU� SHOULD� HAVE�NO�TROUBLE�
CREATING�YOUR�OWN� SCRIPTS�

5HERE�ARE�A�NUMBER�OF�PROGRAMS�
THAT�DO�THIS�SORT�OF�THING�FOR�YOU��
SOME�DO�EVERYTHING�AUTOMATICALLY�BY

H=JLQ� G>� !PHGF=FLK
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FEE� IN� RETURN�FOR�WHICH�YOUjLL� RECEIVE�
THE�FULL� PROGRAM�

5HERE�ARE�A�FEW�PROGRAMS�OF�THIS�
TYPE�AROUND� BUT�*FG67@F��;6�!!�IS�
PROBABLY�THE�BEST�THAT�*jVE�SEEN��5HE�
DISPLAY�IS�CLEAR�AND�TIDY�THE�TEST�
CREATION� IS�EASY�TO� USE�AND�ALL� IN� ALL�
IT�S� BEEN�WRITTEN�VERY�MUCH�WITH�THE�
END�USER� IN�MIND�� �WHICH� IS�NOT�
ALWAYS�THE�CASE���� *T�COMES�WITH�A�
RANGE�OF�SAMPLE�TESTS�� �USEFUL� SINCE�
YOU�CANjT�MAKE�YOUR�OWN� UNTIL�YOUjVE�
REGISTERED�� �AND�CREATES�GRAPHS�OF�
YOUR�PERFORMANCE� SINCE� IT�SAVES�THE�
RESULTS�TO�DISK�EACH�TIME�YOU�TAKE�A�
TEST��5HE�AUTHOR�SUGGESTS�THAT�THE�
BEST�THING�TO�DO� IS�CREATE�QUIZZES�	OR�
TYPE� IN�ONES�HANDED�OUT�BY�TEACHERS�
OR�LECTURERS
�DURING�THE�COURSE� AND�
THEN�USE�THE� PROGRAM�WHEN�YOU�
COME�TO� REVISE��8HEN� CREATING�TESTS�
YOU� CAN�PUT� IN� AN�EXPLANATION�OF�THE�
CORRECT�ANSWER� AND�
WHILE�TAKING�THE�TEST�
YOU� CHOOSE�WHETHER�
TO�HAVE�THIS�
	HOPEFULLY�LUCID
�
ACCOUNT�DISPLAYED�
UNTIL�YOU�CLICK�TO�
MOVE�ON�TO�THE�NEXT�
QUESTION�JUST�BRIEFLY�
OR�NOT�AT�ALL�

*F�YOUjRE�AT�
SCHOOL�OR�COLLEGE�AND�
FIND�THAT�TAKING�SUCH�
TESTS� IS� HELPFUL�TO�
YOUR�REVISION
*FG67@F��;6�!!�IS� AN

K � n� M

HAVING�YOU� SIMPLY�DRAG� ICONS�ON�TO�
THE�PROGRAM� OTHERS� REQUIRE�COMPLEX�
CONFIGURATION�FILES�TO� BE�CREATED�BY�
THE�USER�� *5D;BF+AA;�IS�VERY�SMALL�
VERY�EASY�TO�USE�AND�DOESN�T�SEEM�
TO�HAVE�ANY�COMPATIBILITY�PROBLEMS�
WITH� ANYTHING�ELSE� 	AT� LEAST� NOT�THAT�
*�VE� FOUND�SO�FAR
��"ND�YOUjLL� SOON�
FIND�THAT�HAVING�APPLICATIONS� AND�
COMMON�COMMANDS�	LAUNCHING�A�
NEW�4HELL� CHANGING�SCREEN�MODE�
AND�SO�ON
� IN� THE�5OOLS�MENU�MAKES�
USING�THE�"MIGA�FAR�EASIER��8ELL�
WORTH�GETTING�HOLD�OF�
1ROGRAM� RATING�� � ���

3#)�&)�490%�$%-/
'ISH�DISK����
*F�YOU�USE� !?39;@7�TO�CREATE� �%�
IMAGES� 	OR� INDEED� ANY�OTHER��%�
EDITING�PROGRAM�THAT�CAN� READ��%
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&$3�(-�".-3 "3�
*F�YOU�VE�WRITTEN�� �OR�DISCOVERED�� �ANY�1%� SHAREWARE�OR�LICENSEWARE�THAT�
YOU�THINK�SHOULD�BE�REVIEWED� IN�THESE�PAGES�OR� IF�YOUjVE�GOT�ANY�OTHER�
COMMENTS�OR�SUGGESTIONS�WRITE�TO�*AN�8RIGLEY�C �O ��C?=7�.>EFF;H�� ���
.ONMOUTH�4TREET� #ATH�#"���#8��"LTERNATIVELY� YOU�CAN�CONTACT� *AN�ON�
CIX� AS� iIWRIGLEYj� OR�ON�THE� INTERNET�AS� iIAN!VAMPIRE�DEMON�CO�UKj�
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#RILLIANT�NEW�VERSION�O F�THIS�FAMOUS���CHANNEL�MUSIC�ED ITO R�W ITH �A�TOTALLY�NEW�LOOK���

16--�%08/�.&/64�0/�-*/&�)&-1�'6--�.*%*�4611035�8*5)�61�50����53"$,4�4".1-&3�&%*503�%*41-":4�
45"/%"3%�53"$,&3�03�53"%*5*0/"-�45"7&�/05"5*0/�ETC��ETC�� 	3EQUIRES�,ICKSTART������OR�LATER


�(�!(
D ISK �BASED�

MAGAZINE� FO R �
"MIGA�.USICIANS�
*SSUE����NOW�OU T
]����

	�����ALSO�AVAILABLE


��" ) 
5HE�LATEST�VERSION�	7����
�

OF�THIS�EXCELLENT�
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IN�S TOCK �SEND�S�A�E�
FO R�COM PLE TE �LIS T�

/*/�'
$-- ' 1�)� 
.&%�6SER�(ROUP�	.6(
�
DISK�MASAZINE�ISSUE���

	��%*4,4

_����

	*44�����_�����EACH


!- ��!$.#�
��/*����

'

*1 -�������$.&.�*!�,0�'$/4�
+��.#�-�2�- �$)�'0�$)"�

7�.031)� 	� 
� ��CREA TE �SM OOTH �MORPHS�AND�WARPS�
,*$,45"35���	� 
� ��RUN �%OS���P ROSS�ON �YOU R�����"M ISA�
/6.1"%�	� 
� ��ADDS�NUMERIC�KEYPAD�TO �AN�"����
,*$,� ���� 	� 
� ��RUN�O LD �"��� �PROGS�ON �"��� �AND�" �����
)0*�"( " �%&.0�	� 
���B RILLIA N T�" � ����ON LY �DEMO�
/"�5"4,�7��	� 
� �� LA TEST�/"�EMULATOR�
"(" �5&53*4�	� 
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r �"�� 7���� %3"8�."1�V����:OU�CAN�GENERATE�
WORLD�MAPS�IN�DETAIL�VIEWS���D�OR��D�r ��.B�	�
�OR
r ��.B�7����	��DISK
� n�
OLD�OF�THAT�EXTRA�HARD�GAME���$HEAT�
r �"�� 7���� "4530� "4530-0(:� V���� #EST�
"STROLOGY�PROGRAM�ON�THE�"MIGA
r �"�� 7���� .6-5*�%04�VL����"FTER�THIS�PROGRAM�
HAS�BEEN�INSTALLED�YOUR�"MIGA�DRIVES�CAN�THEN�READ�
���K�*#.�%ISKS�
r �"�� 7���� 8#� � �� � 65*-*5&4� $ONTAINS� THE�
PROGRAMS�THAT�SHOULD�HAVE�BEEN�WITH�8#���X�5AKE�
FULL�ADVANTAGE�OF�THE�MANY�/&8�CAPABILITIES�THAT�ARE�
AVAILABLE��	�

r �"�� 7���� "3&99�56503*"-�*NCLUDES�SEVERAL�
SAMPLES�OF�"REXX�SCRIPTS�� �SOME�SAMPLE�PROGRAMS��
"3EXX�COMES�FREEON�ALL�8#�V��XAND�BETTER�MACHINES�
r �"�� 7���� 6/*9�$ONTAINS�A�WORKING�DEMO�OF�
.INIX�A�6NIX
�BASED�4YSTEM�WHICH�IS�CALL�CAMPATABLE�
r �"�� 7���� '3&&$01:VL��� 3EMOVES�PROTECTED�
LAMES�COPY�PROTECTION�SO�THAT�THE�USER�CAN� INSTALL
THEM�ON�)%�
r �"�� '���� 130'&44*0/"-�$"L="/6"-V���@
THE� LARGEST� COLLECTION� O F� UTILITIES� DOCUMENTS� ��
EXAMPLES�FOR�$�� *T�CONSISTS�O F�SIX�MANUALS�WITH�OVER�
���CHAPTERS�	�

r �"�� 7���� "�(&/&� V����� 5HE� MOST� POPULAR�
GENEALOGY�DATABASE�PROGRAM�
r �"�� 7���� 130(3"..*/(�500-#09�.ANY�
PROGRAMS�TO�HELP�IN�YOUR�DEVELOP�MENT�EFFORTS�	MOST�
$�BUT�SOME�IN�BASIC
�
r �"� � 7���� "3&99	�
DISKSWHICHCONTAIN"REXX�
PROGRAMS���EXAMPLES
r �"� � 7���� 1"4$"-5HISDISKCONTAINSEVERYTHING�
NEEDED�TO�PROGRAM�IN�1ASCAL��*NCLUDES�A��K�������
ASSEMBLER���MORE�
r �"�� 7���� 130(3"..&3�500-4�(AD5OOLS�TO�
DESIGN�YOUR�USER� INTERFACE�TO�YOUR�OWN�PROGRAMS�
USING�ALL�OF�"MIGA�%04����4�NEWFEATURES��3EG5OOLS�
r �"�� 7���� "/*."5*0/�65-4*NCLUDES$YRO6TILS�
FOR� SPLITTING� COMBINING� AND� CREATING� ANIMATIONS�
FROM�*''�PICTURE�FILES�
r �"�� 7���� %*3&$503:� 6-54� )IGHLY� RECd
OMMENDED�PROGRAMS�WHICH�AREDESIGN�ED�TO�MAKE�
$-*� TASKS�VIRTUALLY�OBSOLETE�
r �"� � 7���� (3*/%&3� $OMPLETE� GRAPH IC�
CONVERSION�PACKAGE�THAT�SUPPORTS�(*'�+1EG�"TARI�4T�
	/EOCHROME�� �%EGAS
�1$9�5ARGA�5*''�)AM�&�AND�
*''�'ORMAT�PICS�
r �"�� 7���� "%7&/$&%�65*-S�4ER/ET�� �1AR/ET�
$ONNECT���"MIGDS���SHARE�RESOU�RCES�VIA�SERIAL�OR�
1ARALLEL�PORTS��.Y.ENU
r �"�� 7���� &-&$530$"%�VL������130�50:1&3
&LECTRONICS�DRAWING�1ROGRAMS�
r �"� � 7���� $"/0/� 5HIS� DISK� CONTAINS� 1RINTER�
%RIVERS�� �$ANON�4TUDIO�(IVES�BETTER�PRINT�OUTPUT�FOR�
"/:���PIN�PRINTER�
r �*� � 7���� "����1-64�&.6-"503�"S�IT�SOUNDS�
WILL� LET�VL��� � �V L��� OWNERS� RUN�8#�V��X��SOFTWARE�
8*5)�065�ANY�NEED�TO�PURCHASE�THE�8#�V��X�CHIPS
r �"�� 7���� */4$3*15�VL��� 1RODUCE�VIDEO�TITLES��
*''�1ICTURES�AS�BACK�GROUNDS
r �"�� 7���� ####4� V���� #AUD� #ANDIT� BULLETIN�
#OARD�4YSTEM�'TURES�INCLUDE�UP�TO����FILE�LIBRARIES�
INTERFACE�TO�EXTRA�DEVICES
r �"�� 7���� #"$,61�7�����"�)ARD�DISK�BACKUP�
PROGRAM� THAT� FEATURES� MULTI�DRIVE� SUPPORT� FULL�
BACKUP�COMPRESSION�
r �"� � 7���� 3&1"*3�*5����/EW;AP�V�����4ECTOR�
FILE�EDITOR��'*9%*4,�VL���3ECOVERAS�MUCH�AS�POSSIBLE�
FROM�A�DEFECTIVE�DISK
r �"�� 7���� .0%6-"��� $ONTAINS� MODULA���
LANGUAGE�ON�THE�"MIGA�
r �"�� 7���� 4*%V�����4ID�CAN�BE�USED�FOR�VARIOUS�
OPERATIONS� LIKE�FILE�COPIENG� RE�NAMING� DELETING�
.OVING�'ORMATTING�ECT

7���� .64*$� .",&34� "� SELECTION� OF�
� IRAMS�TO�PRODUCE�YOUR�OWN�MUSIC�PRODUCTIONS��
.ASE�YOUR�OWN�MUSIC�
r �"�� 7���� """/%&-�&91-03&3� 	�
�5HIS�IS�THE�
BEST�COLLECTION�OF�'RACTAL�(ENERATING�SOFTWARE�UTILITIES
r �"�� 7���� "/*."5*0/� "445� 	�
� 8ILL� SOLVE�
MANY�OF�YOUR�ANIMATION�PROBLEMS��*NCLUDES�"#RIDGE�
1LAYERS�%"�"NIM5OOLS
r �"�� 7���� 530/*� $"%� VL�0� 5HE� BEST� $"%�
PROGRAM�WITH�POWER�FUNCTIONS�
r �"�� 7���� 5)&�655-&�0''*$&�0NE�OF�THE�BEST�
DISKS�AT�THE�PRESENT�TIME��)AS�A�8ORD�1ROCESSOR
r �"�� 7���� -&55&34���#0*-&31-"5&�-ETTERS�FOR�
YOU�TO�USE�AS�YOUR�OWN�OR�CUT���PASTE
r �"�� 7���� 4$3&&/� #-"/,&34�"�DISK�PACKED�
WITH� SCREEN� BLANKERS�� *NCLUDES� THE�5WILIGHT� ;ONE�
BLANKER�ALONG�WITH����OTHERS
r �"�� 7���� -:"16/07*"�V L�� �.IND�BOAGINGLY�
COLOURFUL� PROGRAM� THAT� MAKES� PICTURES� FROM� A�
MATHEMATICAL�FORMULA��/OW�WITH�"("�SUPPORT
r �"�� 7���� 1301"(&� �� &/)"/$&3� 0VER� ���
(ENIES�FOR�USE�WITH�1RO1AGE�����INCLUDING�USEFUL�ONES�
LIKE�.AKE�1IE�$HART�� "LSO�STRUCTURED�CLIPART�FOR� BORDERS�
r �"�� 7���� 4:45&.� 015*.*;&3� ,$OMMODITY�
GIVES�YOU�MEMORY�METERS��3&ORG�WILL�OPTIMIZE�HARD�
� �FLOPPY�DISKS�FOR�BIG�SPEED�INCREASE��)%.EM�VIRTUAL�
MEMORY����.EG�O F�)%�SPACE�FOR��.B
r �"� �7���� (/61-05� *S� A� COMMAND� DRIVEN�
INTERACTIVE� FUNCTION� PLOTTER�� $REATES�STUNNING� PLOT��
GRAPHS�OF�MATHEMATICAL�FUNCTIONS��3EQUIRES�)%�
? � �� 7���� */56*5*0/�#"4&%�#&/$)�."3,4
V� �� � $ONTAINS� ALL� THE� POPU LA R� #.S� LIKE�
4IEVE%HRYSTONE�4AVAGE�*.ATH���.ATRI
r �"�� 7���� 5&454�$ONTAINS�ALL�OFTHE�CLASSIC�SPEED
TESTS�AND�SYSTEM�CHECKS�WE�COULD�FIND�� *NCLUDES�$16�
4PEED�"�FULL�FEATURED�SYSTEM�DIAGNOSTIC�TOOL���MORE�
r �"�� 7���� 1305&$5*0/�IS�A�COLLECTION�OF�UTILITIES�
AIMED�TO�PROTECT�YOUR�DATA�AND�PROTECT�AUTOBOOTING�)%S
��%OCUMENT�'ILE��-OCK�YOUR�DATA�FILES�WITH�A�PASSWORD
r �"�� 7���� X�#&/$)�VL�0�	�
�$OMPLETE�SOLUTION�
TO�THE�REPLACEMENT�8ORKBENCH��$ONTAINS�-AST)OPE�
7IEW�7IRUS�$HECKER�1OWER�PACKER���%$OPY�
r �"�� 7�4�� ".*("@&�V���B�4PECIFIC�COMPILER��&�
IS�A�POWERFUL�AND�FLEXIBLE�PROCEDURAL�PROGRAMMING�
LANGUAGE
r �"�� 7���� 461&3� ,*--&34�V���� 	�
�5HE� LATEST�
7IRUS�,ILLERS� LIKE�#OOT9�V����B�7IRUS�$HECKER�7�����
AND�7IRUS;�V����

7���� /$0..V���LSACOMM�UNICATIONS�
PROGRAM�BASED�ON�$OMM�VL����WITH�LOTS�OF�VERY�NICE�
ENHANCEMENTS
r �"�� 7���� ,*$,� VL��� 8ILL� DOWN� GRADE�"�����
"����"�����USERS�MACHINES�TO�RUN�SOFTWARE�THAT�WOULD�
/05�NORMALY�WORK��5URNS�THEM�INTO�A�8ORKBENCH�����
r �"�� 7���� 13053"$,&3� V���A� 5HE� LATEST�
UPDATED�VERSION�FROM�/ORWAY�7ARIOUS�BUGS�FIXED�
AND����NEW�FEATURES

7���� ;*1#&/$)�V����"NOTHER�8ORKBENCH

REPLACEMANT� BUT� CONTAINS� EXCELLENT� UTILITIES� LIKE�
\� POWERPACKER�V���A�POWERPLAYER�4YSLNFO�7IRUS9�
�� "RCHIVER�B�#ASE�#OOTLNTRO�'IST�"ID�#OX�	�

r �"�� 7���� 5)&� .0/&:� 130(3".� V L�� �
'EATURES� INCLUDE�UPTO�A�MAXIUM�OF����ACCOUNTS�
UPTO����DIRECT�PAYMENYS
r �"�� 7����� (3"1)130�VL�0�8RITTEN�WITH�"MOS�
PRO�BY�%AVID�+ORDAN�� #ASICALLY�TAKES�A�SET�OF�DATA�
PLOTS�THEM�ON�A�GRAPH�
r �"�� 7����� 7.031)� 7�����8ILL� ALLOW�YOU� TO�
CREATE� SMOOTH� MORPHS�WARPS� BET�WEEN� TWO�
DIFFERENT�IMAGES�OVER�A�PERIOD�OF�FRAMES�TO�CREATE�
AN�ANIMATION�
r �"�� 7����� 3".04�130�VL����*F�YOU�HAVE�"MOS�
1RO�THEN�THIS�DISK�W ILL�MAKE�YOUR�PROGRAMS�#OOT�
WITHOUT�THE�PROGRAM
r �"�� 7����� /*$,13&'4�*S�AN�ENHANCE�MENT�TO�
8#�����WHICH�ADDS���NEW�PREFER�ENCES�8#1ICTURE�
#UZY1IONTER���'LOPPY�
r �"�"� 7*���� 	"("
�65-4�$ONTAINS�THE�FIST�BATCH�
OF�"�����AND�"�������������6TILITY�PROGRAMS
r �"�� 7*���� 563#0� 5&95� V L� L� &XCELLENT� 8ORD�
1ROCESSOR��7ERY�IMPRESSIVEVERSION
r �"�� 7����� 100-4�13&%*$5*0/�"�HELPING�HAND�
WITH�THE�1OOLS�
r �"�� 7����� 0$5".&%�V����.USIC�EDITOR�WHICH�
WAS�DESIGNED�FOR�MAKING�MUSIC�
r �"�� 7����� 1045�VL����"N�EXCELLENT�1OSTSCRIPT�
INTERPRETER�FOR�THE�"MIGA�WHICH�IMPLEMENTS�THE�FULL�
"DOBE�LANGUAGE�	�

r �""� 7����� 	"("
� 4$3&&/4� &NHANCE� YOUR�
8ORKBENCH�DISKS�BACKGROUNDS�WITH�THESES�NICE�FULL�
COLOURED�PICTURES� �
r �"�� 7����� -*55-&� 53"7&--&3� V L� L � 4HOWS� A�
WORLD�MAP���YOU�CAN�SELECT�ANY�COUNTRY�FOR�TRAVEL�
INFORMATION�;OOMS�UP�ANOTHER�CLOSE�UP�MAP�WITH�
MORE�DETAIL�
r "�� 7����� 26*;� $ONTAINS� 2UESTIONS
"NSWERS�WITH�THE�OPTION�TO�ADD
r ""� 7����� 	"("
� ."/%&-426"3&� V L��
(ENERATE� ENHANCED� "("� SET� IMAGES� REQUIRES�
NUMERICAL�COPROCESSOR��:OU�CAN�CREATE�����COLOUR�
COLOURED�PICTURES
r �"�� 7����� 5&3.� V���� $OMM� PRGROAM� 9PR�
TRANSFER�FILETYPE�IDENT�AFTER�DOWNLOAD�CUT�� �PASTE�
POINT�AND�DICK� AUTO� UPLOAD�DOWNLOAD� 75�����
75���� "NSI� EMULATION� POWERFULL� PHONE� BOOK���
"("�SUPPORT�	�

r �"�� 7����� '&4#"4*$+USTINTIMEFORALLTHENEW�
MACHINES� WHICH� DO� NOT� HAVE� #ASIC� WITH� THIER�
MACHINES�ANY�MORE�
r �""� 7����� 	"("
� "����� 8#� )"$,4� "N�
EXCELLENT�COLLECTION�OF�6TILITIES���)ACKS
r �"�� 7����� ".04� 130� 61%"5&3� 7���� �ST�
6PDATE�TO�THE�"MOS�1ROFESSIONAL
r �""� 7����� 	"("
�8#����*/45"--�*F�YOU�NEED�
TO�INSTALL�YOUR�"�����)%�THEN�YOU� NEED�THIS��"LSO�
REQUIRES�DISK�7����
r �"�� 7����� B#"4&***� V L�� � "N� EASY� TO� USE�
VERSALITE� YET� FULL� FEATURED� DATABASE�� (REATLY�
ENHANCED� SUCCESSOR�TO�B#"4&�**�
r �"�� 7����� %*(*5"*-� #3&"%#0"3%� 'ULL�
FEATURED�DIGITAIL�CIRCUIT�SIMULATOR
r �"�� 7 *���� 461&3�%"3,�VL���"�SCREEN�BLANKER�
LIKE�"FTER�DARK�FROM�THE�."$
r � "� � V I ���� '"/$:� 13*/5*/(� #ANNER� (RAPH�
1APER�VL���AND�%ISK�1RINT�V�����
r �"�� 7����� U%3"8VL�01ROVIDESAMECHANISM�
FORTHE�RABID�DRAWING�OF�SCHEMATIC�DIAGRAMS��#ITMAP�
ORIENTED
r �"�� 7*���� 5)&� 9*� 3"7&� 4".1-&4� (RARETT�
8ATT�S�*''�����4TATE�SAMPLES
r �"�� 7����� &"4:� $"-$� VL�0� "� SPREAD� SHEET�
DESIGNED�TO�BE�BOTH�EASY�TO�USE�AND�FAST��#UILT�IN�
EXCELLENT�HELP�SYSTEM�
2 "� � 7����� "%7"/$&%�65-4���$OMPRESS�%ISK�
DOUBLES� THE� CAPACITY� OF� YOUR� %� ON� THE� FLY� WITH�
COMPRESSIONS� "LSO�%ISK0PTIMIZER�4$4*�.OUNT
r �"�� 7����� 1"3#&/$)� "LL� THE� SOFTWARE� YOU�
NEED�TO�HOOKUP���"MIGA�S�OR�$%57�S�
r �"�� 7����� %&7&-01&3� $ONTAINS� THE� OFFICIAL�
$OMMODORE�DEVELOPERS�,IT�FOR�THE�"MIGA�(UIDE���
INSTALL�UTILITIES�
r �"�� 7����� &%�1-":&3�.USIC�.0%�PLAYER�THAT�
LOOKS�ACTS�� �PLAYS�LIKE�A�$%
r �"�� 7����� �%� (3"1)*$4� 4EVERAL� �D�
MODDEIING�RAY�TRACING�PROGRAMS
r �"� � 7����� (3"1)*$4� $REATE� STUNNING�
GRAPHICAL� IMAGES��.1ATH� CREATES�SWIRLING�GALAXY�
IMAGES��3OSES�3AYSHADE
r �"�� 7����� $*3$6*5�#0"3%�%&4*(/� *NCLUDES�
M$"%� VL���� AND� SEVERAL� TERRIFIC� ROUTINES� FOR� THE�
ELECTRONIC�ENTHUSIAST�
r �"�� 7����� %*4,� 65-4� 4EVERAL� H IGHLY�
RECOMMENDED�PROGRAMS�FOR�PERFORMING�FILE�NARA�
DRIVE�BACKUP�FILE�RECOVERY�DISK�TRACK�RECOVERY�AND�
FORCED�DISK�VALIDATION
r �"�� 7����� %&4,501�16#5RANSFERS�.ACINTOSH�
SCREEN�FONTS��"'.�METRIC�FILES�TO�"MIGA�FONTS�11AGE�
�METRIC�FILES�
r �"�� 7����� 3*11&34� 453*11&34� ��� #&"54�'OR
THE�MUSIC�ENTHUSIAST�DESIGN�ED�TO�STRIP�MUSIC�FROM�
YOUR�FAVORITE�GAMES
r �"�� 7����� �%�0#+&$54���"BOUT����OBJECTS�IN�
4CULPT�� �5URBOSILVER�FORMAT
r �"�� 7����� 13*/5&3�%3*7&34���%ESK�JET����C�
�������C�3ICOH�)1�����$ANON�#+�������-1#�
L0E�1+����A�)1�1AINTJET�
r �""� 7����� 	"("
� 65-S� �� ���� COLOUR� ICON�
EDITOR1LAMSA���2UICK(RAB�VL�L
r �""� 7����� 	"("
� .4.� V L�� � .ARTINS� SYSTEM�
MONITOR�FOR�PROGRAMMERS
r �""� 7����� 	"("
8*/#-&/%&3V�����$REATE�
EXCELLENT�STUNNING� "("� FRACTALS�� "LSO� CONTAINS�
����������'16�VERSIONS�
r �"�� 7����� '5�9�"$$06/54�V�����8ASWRITTEN�
AS�THERE�ARE�NOT�READY�ANY�OTHER�GOOD� PACKAGES��
2 �""� 7����� 	"("
�65-S���$OLLECTION�OF"("�#ASED�
UTILITIES��*NCLUDES�,ILL�"("�8HICH�ALLOWS�YOU�TO�RUN�OLD�
BADLY�WRITTEN�PROGRAMS�INDUING�DEMOS���SOME�GAMES
r �"i � 7����� (&/&"-0(*45� V� ��� � *S� A�
SPECIALIZED� DA TABASE� FO R� KEEPING� TRACK� OF�
GENEALOGICAL� INFORMATION�� 'ULL�FEATURED�� � A�WIDE�
SELECTION�OF�FEATURES�TO�USE�
r �"�� 7����� 1$� 5"4,� V����� 4OFTWARE� *#.�1$�
EMULATOR��*T�ALLOWS�YOU�TO�RUN�THE�MAJORITY�OF�1$�SOFTWARE�
WITH�NO�ADDITIONAL�HARDWARE�� /OW�SUPPORTS�7("�&("�
$("�AND�.%"�� 'ULL�VERSION�_������SEE�BELOW
r �"�� 7����� ,&:#0"3%�53"*/&3�V L����#EST1UBLIC�
%OMAIN�5YPING�5UTOR
r �"�� 7����� 3&1"*3�*5���$ONTAINS�A�SELECTION�OF�
%ISK�)ARD�%RIVE�REPAIRING�AND�FILE�SAVING�UTILITIES
r �"�� 7����� $3044� V���� IS� A� PROGRAM� THAT�
CREATES�CROSSWORD�PUZZLES�FOR�YOU
r �"�� 7����� 41&$536.�&.6-"503�VL���	�
5HIS�
IS� THE� BEST��� LATEST�VERSION� OF�THE� MOST� POPULAR�
EMULATOR� FOR� THE� "MIGA�� 5HERE� IS� AN� ��������
VERSIONS�NOW�ON�THE�DISK�WHICH�ENHANCE�THE�GAMES
r �"�� 7����� 450$,"/"-:455ECHNICAL�ANALYSIS�
AND� SECURITIES� TRACKING� PROGRAM�WHICH� CALCULATE�
WHEN�TO�BUY���SELL�SHARES
r �"�� 7����� 8#� �����65-4�$ONTAINS�$HK'RAG�
%'$�� 'AST%OS� 'ORMATTER� /O�$LICK� 6N%ELETE�
,EY.AC� .EGA8#� .3� �� 1LANE� 0PEN-�
3ESUME.AKER���4TAR#LANK�

� � 7����� "/%:4� 	"("
� 65-S� "NOTHER�
SELECTION�OF�UTILITIES�FOR�"�����OWNERS�ALSO�ENDUDES�
'AKE.EM�,ILL"("�"("5EST�%EGRADER�AND�MORE�
r �"�� 7����� "4530/0.:�V����"�MENU�DRIVEN�
ASTRONOMY�PROGRAM�THAT�CAL�CULATOES� INFORMATION�
ABOUT�THE�4UN.OON�1LANETS�AND�$ONSTELLATIONS�
r �"�� 7����� )&3026&45�"*%�8ILL�AID�SOLO�"%�%�
PLAYERS�WHO�DO�NOT�HAVE�A�%UNGEON�MASTER�AT�THE�
PRESENT�TIME��*T�TAKES�OVER�THE�%.S�ROLE�
r �"�� 7����� 1"3/&5� 4&5�61� 	�
� "� TWO� WAY�
NETWORK�FILE� SYSTEM� BETWEEN� TWO� PARALLEL� PORTS�

ESTABLISH�VIA�TWO�AMIGAS
r �"�� 7*���� %&(3"%&34� *F� YOU� HAVE� TROUBLE�
RUNNING�SOFTWARE�ON�AN�"�����OR�"������������

�IVE�THIS�DISK�A�TRY�IT�WILL�EMULATE�THE�BASIC�����ROM�
ETTER�THAT�ANY�OTHER�SOFTWARE�ON�THE�"MIGA

r �"�� 7����� .*/(�4)6�$)*/&4&�"4530-0(:�
8ILL�CREATE�A�HOROSCOPE�IN�SECONDS�NOT�HOURS�THE�
COMPLETE�AID�
r �"�� 7����� 5*5"/*$� $)&"54� VL���� $ONTAINS�
���K�OF�RAW�DATA�WHICH�IS�JUST�A�WHISKER�UNDER�����
GAMES�8ELL�PRESENTED
r �"�� 7����� 3+� 65-S�5HIS�DISK�CONTAINS�HELPFUL�
IMAGE� PROCESSING� AND� PAINTING� PROGRAMS�� -IKE�
1ERFECT� 1AINT�VL����� *MAGE�8ORKSHOP�VL��� AN� *''�
.ANIPULATOR�
r � ��� 7����� %5� 65-S� $ONTAINS� #ORDER� FOR�8#�
7������MACHINES�.AKE,ICK'ILE�4,ICK�V�����IS�A�
REPLACEMENT�FOR�KICK�IT�;�,ICK�AND�-,ICK�KICKERS��*T�
WILL�SOFTKICK�ANY�OTHER�VERSION�OF�KICKSTART�INTO�RAM�
r �"� � 7����� 5&,�"5",�.0%6-&4�"N�EXCELLENT�
HELPING�OFWONDERFUL�MUSICFORYOUROWN�PRODUCTIONS�
OR�TO�LISTERN�TO�
r �"�� 7����� $0-063&%� *$0/4� 5RANSFER� YOUR�
DISKS�INTO�COLOUFUL�WELL�PRESENTED�WORKS�OF�ART�WITH�
THIS�DATABASE�
r �"�� 7����� 7*&8� 500-4� $ONTAINS� $ONVERT�
7IEW5REE�A�'AMILTTREE�EASY�TO�USEDATABASE�PROGRA��
7IEW1HONE�AN�#RITSH�TELEPHONE�STORAGE�DATABASE��
7IEW%ISK��IS�A�SMALL�DISK�CATALOGUE�UTILITY�
r �"�� 7����� ."+03�-&"(6&�"LLOWS�YOU�TO�KEEP�
TRACK�OF�YOUR�FAVORITE�TEAMS�AND�THERE�RESULTS�
r �"�� 7����� 13*/5� -"#&-4� %OC%UMP����
&NVELOPE�1RINT�VL��� *NLAY�.AKER�VL���.$�MASTER�
V L�L��#ANNER�1RESS�-ABEL�1RINT�V���
r �"�� 7����� '*345� "-&35� 7*364� #OOT9� &7/�
7�����-7%�VL����.7,�V����/O�4ADDAM�4NAP4HOT�
7$�7IRUS9�7IRUS;�
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CONTINUED�FROM�PAGE����
OBJECTS
�THEN�YOU�LL� BE� INTERESTED� IN�
*5;
�;�+KB7	� 3�SET�OF����HIGH�QUALITY�
�%�FONTS��5HE�DEMO�ON�THIS�DISK�
INCLUDES�ONE�OF�THE�FONTS� 	6LTRA
�AND�
*''�FILES�WITH� SAMPLES�OF�ALL� THE�
OTHERS��5HE�FONTS�ARE�STORED� AS�
SEPARATE�OBJECTS� SO�YOU�JUST� LOAD�
AND�PLACE�THEM�WHEREVER�YOU�WANT� IN�
YOUR� IMAGE�� 5HE�FULL�SET�COSTS�
�������WHICH� SEEMS� LIKE�PRETTY�
GOOD�VALUE�TO�ME� CONSIDERING�THEIR�
APPARENT�QUALITY��"ND�EVEN� IF�YOU�
DONjT �WANT�THEM�ALL� YOUjVE�GOT�6LTRA�
HERE�TO� PLAY�WITH�
1ROGRAM� RATING�� � ���

!2/!#(
'ISH�DISK����
5HIS� IS�ONE�OF�THOSE� LITTLE� kNOVELTYl�
PROGRAMS�THAT�YOU�HAVE� RUNNING�FOR����
OH� ABOUT�TEN� SECONDS� BEFORE�YOU�
TRASH� IT��4OME�ODD� PEOPLE� THOUGH�
MAY� LIKE� IT�ENOUGH�TO� KEEP� IT�FOR�
LONGER�THAN�THAT�� *T�S�BASED�ON�THE�
6NIX�9�8INDOWS�/DA35:�PROGRAM� AND�
DISPLAYS�PICTURES�OF�COCKROACHES�ON�
YOUR�8ORKBENCH� SCREEN�

5HESE� LOATHSOME� INSECTS�SCUTTLE�
AROUND� UNTIL� THEY�CAN� FIND� A�WINDOW�
TO�HIDE�UNDER�� �ALTHOUGH�YOU� CAN�
NORMALLY�SEE�A� LEG�OR�TWO�STICKING�OUT�
FROM�ONE�EDGE�OR�ANOTHER�� *F�YOU�
CLOSE�MOVE�OR� RESIZE�THE�WINDOW�THE�
ROACHES�WILL� SCUTTLE�AROUND� AGAIN�
UNTIL� THEY�FIND� SOMEWHERE�ELSE�TO�
HIDE��:OU�CAN�SELECT�THE�NUMBER�OF�
ROACHES�TO�DISPLAY� AND�WHETHER�OR�
NOT�THEY�CAN�BE� kSQUISHED�� BY�
CLICKING�THE�MOUSE�ON� THEM� THEN� LET�
THE� PROGRAM� RUN� IN� THE�BACKGROUND

I� DONjT �KNOW�ABOUT�YOU� BUT�JUST�
THE�THOUGHT�OF�COCKROACHES�MAKES�
ME�SHUDDER� SO�THIS� PROGRAM� LASTED�
ON�MY�"MIGA� LONG�ENOUGH�TO�WRITE�
THIS� REVIEW� AND� THEN�WENT�STRAIGHT�
INTO�THE�WASTEBASKET�� /OW� IF�ONLY�
THEY�WERE�FLUFFY�BUNNIES� INSTEAD�OF�
SCUTTLY�COCKROACHES���
1ROGRAM�RATING�� � ��� �
4HUDDER�FACTOR�� �� ���

0/00%2
'ISH�DISK����
'ABB7D�IS� A�COMBINATION� LIBRARY�AND�
COMMAND�WHICH� ENABLES�YOU� TO�HAVE�
MENUS�THAT�POP�UP�UNDER�THE�CURSOR�
WHEREVER�IT� IS�ON�THE�SCREEN�WHEN�
YOU�PRESS�THE� RIGHT�MOUSE�BUTTON��
5HIS� IS�USEFUL� IF�YOU�FIND�YOURSELF�
CURSING�EVERY�TIME�YOU� HAVE�TO�MOVE�
THE�MOUSE�UP�TO�THE�TOP�OF�THE�
SCREEN�TO�ACCESS�A�MENU��

r� \� 8ORKBENCH * 2
n Y � # ACKD ROP ? ?
& XE CU TE � $ ONNAND  �� #4+& q
3EDRAW� F I L L
6 PDA TE � " * 	
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2 U I T � �  G A LA

ESPECIALLY�IF�YOU�VE� SET�THE�MOUSE�
SPEED�VERY�SLOW�TO�DRAW�ACCURATELY�OR�
WHATEVER�� 5HE�PROGRAM�ALSO� LETS�YOU�
kTEAR�OFFl�MENUS� SO�THAT�THEY�ARE�
PERMANENTLY�AVAILABLE�� *F�YOU�DO�THIS�
THEY�APPEAR�AS� LITTLE�WINDOWS�WITH�
THE�STANDARD�CLOSE� BOX� IN�THE�TOP� LEFT�
HAND�CORNER��8HEN�WHATEVER�PROGRAM�
YOUjRE� RUNNING�QUITS� THE�WINDOWS�WILL�
AUTOMATICALLY�DISAPPEAR�� 	5O�TEAR�OFF�
A�MENU� HOLD� DOWN� THE� RIGHT�MOUSE�
BUTTON�TO�MAKE�THE�POP�UP�MENU�BAR�
APPEAR� SELECT�THE�MENU�AND�THEN�
HOLD�DOWN�THE� LEFT�MOUSE�BUTTON�AS�
WELL�WHILE�YOU�DRAG�THE�MENU�TO� ITS�
NEW�POSITION��5HIS� ISNjT�SOMETHING�
THATjS�EXPLAINED� IN� THE�
DOCUMENTATION� AND� IT�TOOK�ME�A�
WHILE�TO�WORK� IT�OUT�


5HE�ONLY�PROBLEM�WITH�THE�TEAR�OFF�
MENUS� IS�THAT�THEY�DONjT�UPDATE� IF�A�
PROGRAM�ENABLES�OR�DISABLES�A�
PARTICULAR�MENU�COMMAND�� �WHICH�
COULD� LEAD�TO�PROBLEMS� IF�YOU� SELECT�
A�COMMAND�WHICH�WASNjT�MEANT�TO�
BE�SELECTABLE�AT�THAT�MOMENT��
1ERHAPS�A�FUTURE�VERSION�OF�'ABB7D�
WILL� CURE�THAT�� 3EGARDLESS� THOUGH�
THIS� IS� A�CLEVER� LITTLE� UTILITY� AND�ONE�
THAT� *�M� SURE�WILL� FIND� FAVOUR�WITH� A�
LARGE�NUMBER�OF�USERS�
1ROGRAM� RATING��� �� �

4/5#(
'ISH�DISK����
+AG5:� IS� AN�"MIGA�VERSION� OF�THE�
6NIX�+AG5:�UTILITY�� *T�CHANGES�THE�
DATE�STAMP�AND�TIME�STAMP�OF�A�
SPECIFIED� FILE�TO�THE�CURRENT�DATE� AND�
TIME�� � IN�OTHER�WORDS� IT�MAKES�A�FILE�
LOOK�AS� IF�IT�WERE�CREATED�MORE�
RECENTLY�THAN� IT�ACTUALLY�WAS�� *T�
SUPPORTS�WILDCARDS� SO�YOU�CAN�
kTOUCHl�MORE�THAN�ONE�FILE� AT�A�TIME�

#UT����WHY �$AN�ANYONE�EXPLAIN�
WHY�ON� &ARTH�YOU�D�WANT�TO�DO�THIS �
$ERTAINLY� *�VE� NEVER�SPENT�SLEEPLESS�
NIGHTS�WISHING�FOR�SUCH�A�UTILITY�� *F�
ANYTHING� IT�WOULD� SURELY�BE�COUNTERd
PRODUCTIVE�NOT�TO�BE�ABLE�TO� RELY�ON�
YOUR�VITAL� DATE�STAMPS�WHEN�YOU�
NEED� TO�FIND� SAY� THE�EARLIEST�VERSION�
OF�A� PARTICULAR�FILE�� 'OR�THAT� REASON
*jM�GIVING� IT�A���
1ROGRAM� RATING�� � �� �

6)253:
'ISH�DISK����
*� KNOW� *� KEEP�DOING�THIS� BUT� IT�REALLY�
IS� IMPORTANT�TO� HAVE�A�DECENT�VIRUS�
KILLER� LOADED�ON�YOUR�"MIGA�ALL� THE�
TIME� IF�YOU�RE�PLAYING�WITH� NEW�
SHAREWARE�AND�1%�SOFTWARE�� .OST�1%
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1?HKI5��FHEJ;9J�7D:�IKHL?L;����FHEF;H�L?HKI�9>;9A;H�H;7BBO�?I�L?J7B�?D� J>?I�:7O�
7D:�7=;�� ;IF;9?7BBO�?<�OEK�KI;�:?IAI� <HEC�7�M?:;� L7H?;JO�E<�:?<<;H;DJ�IEKH9;I
HOUSES�DO�CHECK�ALL�THEIR�DISKS�
BEFORE�THEY�SEND�THEM�OUT� BUT� ITjS�
ALWAYS�POSSIBLE�THAT�SOMETHING�WILL�
SLIP�THROUGH�THE� NET��"ND�WITH� SO�
MANY�"MIGA�VIRUSES�NOW�AROUND� IT�S�
GETTING�MORE�AND�MORE�DIFFICULT�TO�
GUARANTEE�THAT�A�DISK� IS�VIRUS�FREE��
-;DGE1�IS�CONSTANTLY�BEING�UPDATED�
SO�DO�MAKE�SURE�THAT�YOU�GET�THE�
MOST�RECENT�VERSION�� THE�ONE�ON� 'ISH�
DISK����� IS������ AND� IS�DATED� ��+ULY�
����� SO�THERE�MAY�WELL� BE�A�MORE�
UP�TO�DATE�VERSION�AVAILABLE�BY�THE�
TIME�YOU� READ�THIS�� #ULLETIN�BOARDS�
ARE�THE�BEST�SOURCES�OF�THE�MOST�
RECENT� INCARNATION� BUT�1%�HOUSES�
SHOULDNjT�BE�TOO�FAR�BEHIND�

-;DGE1�CHECKS�BOOTBLOCKS�OF�
DRIVES� KEEPS�AN�EYE�ON�YOUR�"MIGAjS�
MEMORY�TO�MAKE�SURE�THAT�A�PROGRAM�
DOESN�T�PLACE�ANYTHING�THERE�THAT� IT�
SHOULDNjT� AND�GENERALLY� LOOKS� AFTER�
YOUR�WELFARE� IN� THE�BACKGROUND�
WITHOUT�YOU�BEING�AWARE�THAT�
ANYTHINGjS�HAPPENING�� �UNLESS� IT�
DOES�FIND� A� PROBLEM� IN�WHICH�CASE� IT�
CURES�MOST�TROUBLES�AUTOMATICALLY�

-;DGE1�� (ET�IT�NOW�
1ROGRAM�RATING���� ���

1$)3+
'ISH�DISK����
(�;E=�IS�AN� IMPROVED�8ORKBENCH�
VERSION� OF�THE� *NFO�COMMAND�WHICH�
LISTS�ALL�THE�MOUNTED�DEVICES�	DISKS
�
ALONG�WITH�THEIR�SIZES� AND�DETAILS�OF�
HOW�MUCH�FREE�SPACE� IS�AVAILABLE��
$LICKING�ON�ONE�OFTHE�DEVICES� LISTED�
BRINGS� UP�A�WINDOW�WITH�MORE�
DETAILED� INFORMATION�ABOUT�THE�
SELECTED�DISK� AND�THE� PROGRAM�CAN�
BE� SHRUNK�DOWN� TO�JUST�THE�MENU�BAR�
SO�THAT�YOU�CAN� KEEP� IT�RUNNING�ALL�
THE�TIME�WITHOUT�TAKING�UP�TOO�MUCH�
SPACE�ON� THE�8ORKBENCH� SCREEN�

*T�S�CERTAINLY�A�NEAT� IDEA� BUT�
WHETHER�YOU�WOULD�ACTUALLY�USE� IT�
THAT�MUCH� IS�DEBATABLE�
1ROGRAM�RATING�� � ���

4!3+%
'ISH�DISK����
.OVING�RIGHT�ALONG� +3E=��DISPLAYS�ALL�
THE�TASKS� RUNNING�ON�YOUR�"MIGA�AT�
ANY�GIVEN� TIME� TOGETHER�WITH�THEIR�
PRIORITIES� ADDRESSES�AND�A�COUPLE�OF�
OTHER�TECHIE�DETAILS�� *TjS� PROBABLY�OF�
NO�USE�TO�MOST�PEOPLE� BUT� *jM�SURE�
THAT�PROGRAMMERS�WILL�FIND� IT�USEFUL�
FOR�SORTING�OUT�ANY�ADDRESSING�
CONFLICTS�OR�SOMETHING���
1ROGRAM� RATING�� � ���

6)%74%+
'ISH�DISK����
-;7IF7=�IS�ONE�OF�THE�MOST�POWERFUL�
FREE� IMAGE�DISPLAY�PROGRAMS�AROUND
� �AND�THERE�ARE�PLENTY�OF�OTHERS� IN�
COMPETITION� FOR�THE�TITLE�� *TS�FEATURES�
INCLUDE�
n� %ISPLAYS�MOST� *-#.S� INCLUDING�����
BIT� IMAGES
n� %ISPLAYS�STANDARD�$OMPU4ERVE�
(*'�FORMAT�FILES
n� %ISPLAYS�+1&(� IMAGES� AS� LONG�AS�
THEY�ARE� IN�+'*'
n� %ISPLAYS�"/*.��ANIMATIONS
n� 4UPPORTS�4)".�$5#-�AND�1$)(�
IMAGE�FILES
n� 4UPPORTS�&$4�AND�"("�DISPLAY�
MODES�� �SO� IT�WILL� DISPLAY�����COLOUR�
IMAGES�ON�THESE�MACHINES
5HE�PACKAGE�ON� THE�DISK�ALSO�
INCLUDES�A�VERSION� OFTHE� PROGRAM�
WRITTEN�FOR�(71jS� *MPACT�7ISION� ���
CARD� SO�THAT�TRUE� ���BIT�IMAGES�CAN�
BE�DISPLAYED��5HE�AUTHOR�SAYS�THAT�
HE�WON�T�WRITE�THE�PROGRAM�TO�
SUPPORT�"/*.��ANIMATIONS� SINCE�THE�
"/*.��FORMAT� IS�SO�SUPERIOR�
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)OWEVER� HE�DOES�HELPFULLY�INCLUDE� A�
PROGRAM�WHICH� CONVERTS�"/*.��FILES�
TO�"/*.��FORMAT�
1ROGRAM�RATING�� � ���

$42%%
'ISH�DISK����
�+D77�IS�BASED�ON� THE�1$jS� i5REEj�
COMMAND� AND�DISPLAYS�A�
HIERARCHICAL� �TREE�� OF�ANY�GIVEN�
DIRECTORY�OR�DEVICE��5HE�DISPLAY�CAN�
INCLUDE�JUST�THE�SUB�DIRECTORIES�OR�
ANY�INCLUDED� FILES� AND� SINCE� IT�USES�
STANDARD� *�0�	IT�CAN�ONLY�BE�RUN� FROM�
THE�4HELL
� IT�SUPPORTS�THINGS� LIKE�
PIPES�AND� REDIRECTION� OF�OUTPUT�

�+D77�ISN�T�THE�FASTEST�PROGRAM�
IN� THE�WORLD�� �EXPECT�A� LENGTHY�WAIT�IF�
YOU�OUTPUT�THE�DIRECTORY�STRUCTURE�OF�
A� LARGE�DISK�TO�THE� SCREEN�� �BUT�IT�
SEEMS�TO�DO� ITS�JOB�PERFECTLY�WELL�
5HE�ONLY�REAL� QUESTION� IS�WHETHER�
ANYONE�WILL� FIND� IT�PARTICULARLY�USEFUL�
*� GUESS�THAT�IF�YOU� NEED� A� RECORD�OF�
ALL�YOUR�FILES�AND�THEIR�LOCATIONS� THEN�
THIS�UTILITY�DOES�THE�JOB�AS�WELL� AS�
ANY�� �AND� BECAUSE� IT�SUPPORTS�
REDIRECTION�YOU�CAN�SAVE�THE�OUTPUT�
TO�A�FILE� AND�THEN� PRINT�IT�OUT�� #UT�
WITH� PROGRAMS� LIKE�*!��!!�AROUND� THE�
USES�FOR�A�PROGRAM� LIKE��+D77�DO�
SEEM�TO�BE� RATHER�LIMITED�
1ROGRAM� RATING��� �� �

%802%33)/.�%$)4/2
'ISH�DISK����
�JBD7EE;A@��6;FAD�IS�A�PROGRAM�WHICH�
WILL� DEAL�WITH�JUST�ABOUT�ANY�
MATHEMATICAL� EXPRESSION�YOU�THROW�
AT�IT��8ANT�TO�ADD�A� NUMBER�IN� HEX�TO�
A�NUMBER� IN�BASE���� THEN�TAKE� ITS�
COSINE�AND�DISPLAY�THE� RESULT�TO�FOUR�
DECIMAL� PLACES� IN� SCIENTIFIC�NOTATION�
IN� BASE� �� �/O�PROBLEM�

5HE�PROGRAM�WORKS� IN� A�SIMPLE�
SCROLLING�WINDOW� SINCE� ITjS�AN�"MIGA�
PORT�OF�'REE�4OFTWARE�'OUNDATION�
CODE�� *F�YOU�HAVEN�T�COME� ACROSS�THE�
'4'� IT jS�AN�ORGANISATION�DEDICATED� TO�
MAKING�AS�MUCH�SOFTWARE�FREELY�
AVAILABLE� AS�POSSIBLE�

"UTHORS�WRITE�PROGRAMS� AND�THEN�
MAKE�THEM� AND�THEIR�CODE� AVAILABLE�
UNDER�A� k(/6l� LICENCE�WHICH�MEANS�
THAT�ANYONE�CAN�USE�OR�MODIFY�THE�
CODE� BUT�ANYONE�WHO�DOES� SO�MUST�
RELEASE�THEIR�RESULTING�EFFORTS� UNDER�
THE�SAME� LICENCE��5HERE�S� A�
1OST4CRIPT� INTERPRETER� A� HIGH�QUALITY
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CHESS�GAME���� ALL� SORTS�OF�THINGS�
AVAILABLE� UNDER�THE�GENERAL� '4'�
BANNER� AND�ALL� OF�IT�TOTALLY�FREE�
5HATjS�WHERE��JBD7EE;A@��6;FAD�
COMES�FROM� AND�A�FINE� PROGRAM� IT�IS�
TOO� IF�YOU�WANT�SUCH� A�THING�� 4INCE�
YOU� CAN�ASSIGN�VALUES�TO�VARIABLES�
AND�MAKE�THE�PROGRAM�WORK�FROM�A�
kSCRIPTl� BY�USING�FILE� REDIRECTION�YOU�
CAN� PERFORM�EXTREMELY�COMPLEX�
CALCULATIONS�USING�THE� PROGRAM�

"�MUST�FOR�SCIENTISTS� STUDENTS�
AND�AMATEUR�AND� PROFESSIONAL�
NUMBER�CRUNCHERS�OF�ALL� KINDS��
1ROGRAM�RATING��� ���

-!')#�-%.5
'ISH�DISK����
$39;5�$7@G�IS� ANOTHER�POP�UP�MENU�
UTILITY� SIMIJAR�TO�'ABB7D�� )OWEVER� IT�
ALSO�ALLOWS�KEYBOARD�ACTIVATION�OF�
MENUS�� �SO�THEREjS�NO�NEED�TO� USE�
THE�MOUSE�AT�ALL� IF�YOU� PREFER�� 5HE�
PROGRAM�ALSO�ENABLES�YOU�TO�DISPLAY�
THE�MENUS� IN�A� RATHER�SNAZZY��%�
FORMAT� IF�YOUjRE�BORED�WITH�THEIR�
NORMAL� APPEARANCE�� *F�YOU� SELECT�THE�
CORRECT�OPTION� MENUS�WILL� STAY�
SELECTED�AFTER�YOUjVE�CLICKED�ON�
THEM� ENABLING�YOU�TO�MOVE�THE�
MOUSE�DOWN�TO�THE�OPTION�YOU�WANT�
WITHOUT�HAVING�TO�HOLD�DOWN�THE�
BUTTON�WHILE�YOU�DO�SO�� �A�VERY�
USEFUL� FEATURE�FOR�PEOPLE�WHO�HAVE�
TROUBLE�CONTROLLING�THE�MOUSE�

3UNNING�THE� PROGRAM� IS�AS�
SIMPLE� AS�DROPPING� IT�IN�YOUR�
8#4TARTUP�DRAWER�SO�THAT�IT�KICKS�OFF�
EVERY�TIME�YOU�START�YOUR�"MIGA�
5HEN� IF�YOU�WANT�TO�USE� KEYBOARD�
COMMANDS� RATHER�THAN�THE�MOUSE�TO�
ACCESS� A�MENU�JUST�HIT��-EFT�
"MIGA���SPACEBAR��AND�THE�MENU�
POP�UP�APPEARS�FOR�YOU�

0N�BALANCE� *�D� SAY�THAT�$39;5�
$7@G�WINS��OVER�'ABB7D	� ITS�USE�OF
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KEYBOARD�CONTROLS�AND�THE� ATTRACTIVE�
�%�MENUS�JUST�GIVE� IT�THE�EDGE�� �
ALTHOUGH� ITjS� PERFECTLY�POSSIBLE�THAT�
YOU�LL� FIND� INCOMPATIBILITIES�WITH�
STANDARD� PROGRAMS�WHILE�USING�EITHER�
OF�THESE�PROGRAMS�� .ANY�
PROGRAMMERS�DO� RATHER�NASTY�THINGS�
TO�GET� kBETTERl� FUNCTIONALITY� AND� THAT�
CAN�QUITE�EASILY�CAUSE�UTILITIES� LIKE�
THIS�TO�FALL�OVER�� 4TILL� IF�ONE�OR�BOTH�
ARE�COMPATIBLE�WITH�THE� PROGRAMS�
THAT�YOU�NORMALLY�USE� THEN� THEY�CAN�
BE� RECOMMENDED�
1ROGRAM� RATING��� �� �

'/,$%$
'ISH�DISKS�����AND����
I R F A R R A g g I F C K c � N I U I N � M I c I I

PROGRAMMERS
n� "UTOMATIC�CHECKING�OF�PARENTHESIS�
MATCHING�	ALSO�FOR�PROGRAMMERS

n� %IRECT�SUPPORT�FOR�91,�
COMPRESSION�AND�DECOMPRESSION�
"ND�ON� AND�ON� AND�ON��5HIS�
PROGRAM� REALLY� IS�EXCEPTIONALLY�
IMPRESSIVE��JUST�WHEN�YOU�THOUGHT�
YOUjD� SEEN� IT�ALL��A>6���REDEFINES�
WHAT�TEXT�EDITORS�SHOULD�DO�

'OR�EXAMPLE� HANDY� LUXURIES� LIKE�
AN�"4$**� TABLE�COME�BUILT� IN�� SELECT�
THIS�FROM�THE�MENU� AND�A�WINDOW�
APPEARS�WITH� ALL� THE�AVAILABLE�
CHARACTERS�DISPLAYED�� CLICK�ON�ONE�
AND� ITjS� AUTOMATICALLY�INSERTED� INTO�
THE�DOCUMENT�AT�THE�CURRENT�TEXT�
POSITION�� -IKEWISE� A�CALENDAR�AND�
CALCULATOR�ARE�AVAILABLE� FROM�MENU�
OPTIONS�WITHIN�THE�PROGRAM��AND�THE�
ON�LINE�HELP� IS� OF�COURSE� IN�
�?;93�G;67�FORMAT��0R�HOW�ABOUT�
THE�FACT�THAT�YOU� CAN�MOVE�ALL�
SELECTED� TEXT�RIGHT�BY�A�SPECIFIED�
NUMBER�OF�SPACES� FILLING�THOSE�
SPACES�WITH�TEXT� IF�YOU�WANT �'OR�
EXAMPLE� IF�YOUjRE� USING��A>6���TO�
REPLY�TO�ELECTRONIC�MAIL�WHERE�THE�
k�l� CHARACTER� IS� NORMALLY�USED�TO�
QUOTE�THE�ORIGINAL�MESSAGE� ITjS�A
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D;M�� L;HO�<KBBO�<;7JKH;:�FHE=H7C�M?J>�7BCEIJ�;L;HO�<;7JKH;�OEK�9EKB:�D;;:
�A>6��� IS�A�NEW�VERY�FULLY�FUNCTIONED�
TEXT�EDITOR�� *N� LOOK�AND�FEEL� IT�S�VERY�
MUCH�04�����LIKE� AND�THE� RANGE�OF�
FEATURES� IS�VERY�IMPRESSIVE� INDEED��
5HEY�INCLUDE�
n� .ACROS
n� $USTOMISABLE�MENUS
n� "3EXX�PORT
n� k"UTOMATIC�PHRASE�COMPLETIONl� � �
USING�A�DICTIONARY� THE�PROGRAM�WILL�
COMPLETE�THE�ENTRY�OF�STRINGS�FOR�YOU�
IF�YOU�WISH
n� "UTO�BACKUP
n�8ORKS�AS�A�%*$&�COMPILER�FRONT�END
n� k4MART� INDENTATIONl� FOR

TRIVIAL� MATTER�TO� INSERT�THAT� k�l� AT�THE�
BEGINNING�OF�ANY�LINES�THAT�YOU�WISH�

5HIS� PROGRAM�COMES�ON� 'ISH�
DISKS�����AND������ ITjS�TOO�BIG�TO�FIT�
ON�ONE�DISK� 	IN�FACT� 'ISH� DISK�����
ONLY�CONTAINS�PART��� OFTHE��A>6���
PACKAGE�� �THEREjS�NO� ROOM�FOR�
ANYTHING�ELSE
�� *T� IS� INSTALLED�USING�
$OMMODOREjS� INSTALL� UTILITY� SO�YOUjLL�
NEED�THAT�	$OMMODORE�HAS�MADE�
THIS�FREELY�DISTRIBUTABLE� SO�YOU�
SHOULDN�T�HAVE�ANY�TROUBLE�FINDING�IT�
IF�YOU�DONjT�HAVE�8ORKBENCH� ����OR�
ABOVE� IN�WHICH� IT�IS� INCLUDED�
ANYWAY
��:OUj LL� ALSO� NEED
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�?;93�G;67�FA�USE�THE�ON�LINE�HELP�
ALTHOUGH�AGAIN� THIS� IS� NOW�FREELY�
DISTRIBUTABLE�� 'INALLY� BE�WARNED� THAT�
THIS� IS�VERSION� �����OF�THE� PROGRAM�
AND�THE�AUTHOR� %IETMAR�&ILERT� SAYS�
THAT� ITjS�STILL� A�BETA�DEMONSTRATION�
RELEASE�� 4TILL� ITjS�WORTH�CHECKING�OUT�
IF�YOU� NEED�A� POWERFUL� TEXT�EDITOR�� �
THEY�DON�T�COME�MUCH�MORE� POWERFUL�
THAN��A>6���
1ROGRAM�RATING�� � ���

��#/,/52�)#/.3
1%�4OFT�DISK�7����
5HIS� IS� A�DISK�WHICH� IS� QUITE�SIMPLY�
FULL� OF�COLOUR�ICONS��5HEY�HAVE�BEEN�
DESIGNED� BY�&RNST�+ANESCH�FOR�ANY�
"MIGA� RUNNING�8ORKBENCH�����OR�
ABOVE� IN���COLOUR�MODE� AND�THEY�ARE�
DESIGNED� TO� REPLACE�THE�BORING�OLD�
ONES�THAT�COME�AS�STANDARD�� 5HEY�
HAVE�ALL� BEEN�CREATED� USING� !5A@
�6;F	�
A�STANDARD�"MIGA�UTILITY� AND��7>GJ7�
'3;@F�!-��SOME�ARE� ICONS�FOR�SPECIFIC�
PROGRAMS�WHILE�OTHERS�ARE�JUST�PLAIN�
GENERIC� ICONS�FOR�THINGS� LIKE�DISKS�
DRAWERS�AND�SO�ON�

5HEREjS�NOT�MUCH�MORE�TO�SAY�
REALLY�� IF�YOU�D� LIKE�TO�SEE� SOME�
COLOUR�ON�YOUR�SCREEN� THIS�DISK�CAN�
CERTAINLY�PROVIDE�THAT�
7ALUE�FOR�MONEY�� � ���

($-����
$ENTRAL�-ICENSEWARE�DISK�$-6����
5HIS�DISK� IS�AVAILABLE�FROM�ANY�
DISTRIBUTOR�WHO� IS� IN�THE�$ENTRAL

* C O N S � $ O L O R S

�EH;:�M?J>�OEKH�:H;7HO�EB:�?9EDI��';J�+�.E<J�:?IA�1�����8H;7J>�IEC;�9EBEKH�
?DJE�OEKH�2EHA8;D9>�� �EH�C7O8;�OEKV:�FH;<;H�@KIJ�IEC;�;NJH7�I>7:;I�E<�=H;O
FROM�BANK�TO�BANK� AND�EVEN� IF�ALL�
FIVE�ARE�FULL� THE� PROGRAM�ONLY�NEEDS�
���,�TO�STORE�THE�DATA�ON�WHERE�TO�
FIND�THE�PROGRAMS�

 �$�IS�VERY�WELL� BEHAVED��MOST�
OF�THE�TIME�YOUjLL� LEAVE� IT� IN� ITS�
SHRUNKEN� FORM�WHERE�JUST�THE�MENU�
BAR� IS�DISPLAYED��8HEN�YOU�WANT�TO�
ACCESS�A�PROGRAM� CLICK�ON� IT�AND� IT�
EXPANDS�TO�FULL�SIZE� SITTING�NEATLY�AT�
THE�BOTTOM�OF�THE�SCREEN��"CTUALLY�
ONE�OF�MY�TWO�COMPLAINTS�WITH�THE�
PROGRAM� IS�THAT� IT�DOES�TAKE�A�COUPLE�
OF�SECONDS�TO� REDRAW� ITS�WINDOW�AND�
THEN� RELOCATE�TO�THE�BOTTOM�OF�THE�
DISPLAY�� IT�FIRST�DRAWS� ITSELF�ABOUT�A�
QUARTER�OF�THE�WAY�UP�WHICH� *�
ASSUME� IS�TO�TAKE� INTO� ACCOUNT�ANY�
/54$�SCREEN� USERS�� #UT�SURELY�THE�
PROGRAM�COULD�CHECK�FOR�THIS�BEFORE� IT

S� �+9AFL� �DD SX S
�� /=JF  <ALGJ�B� .# ''� W
�� !0=#AF<=J� \ .2$/�#�A� .@JAFC��� ��DA
#�(�BKHAI�?D�7�9EHD;H�?D�C;DK�87H�<EHC�� �KDJ?B�OEK�9B?9A�ED�?J� />;D�?J�=?L;I�
OEK�799;II�JE�7BB�OEKH�7FFB?97J?EDI�� M>;H;L;H�ED�OEKH�>7H:�:H?L;�J>;O�C7O�8;
-ICENSEWARE�SCHEME�� IT�COSTS�_������
 �$�IS�SHORT�FOR�)ARD� %RIVE�.ENU�
AND�THIS� IS� A� RELATIVELY�SIMPLE�
PROGRAM�FOR� LAUNCHING�PROGRAMS�FROM�
A� kCONTROL� PANELl� RATHER�THAN�BY�
BURROWING�DOWN� INTO�THE�DISK� ITSELF��
5EN�BUTTONS�ARE�SHOWN�AT�ANY�GIVEN�
TIME� IN�WHATjS�CALLED�A� kBANKl ��EACH�
BUTTON� CAN�BE�ASSIGNED�A�NAME�AND�
A� PROGRAM�TO� RUN�WHEN� IT jS� PRESSED�
"�TOTAL�OF�FIVE�BANKS�CAN�BE�
ACCESSED�VIA�BUTTONS�WHICH�MOVE

DREW� ITS�WINDOW� IN�THE�FIRST�PLACE 
5HE�SECOND�COMPLAINT�IS�THAT�

WHEN�SETTING�UP�THE�BUTTONS�TO�
ACCESS�PROGRAMS� THE�PROGRAM�
AUTOMATICALLY�ASSUMES�THAT�ALL�YOUR�
PROGRAMS�ARE�ON�THE�SAME�VOLUME�
THAT�YOU� STARTED� UP�FROM�� #ECAUSE�
THE�FILE� REQUESTER� IS� PRETTY�BASIC� AND�
DOESNjT �INCLUDE�A� �7OLUMESl� BUTTON�
YOU� HAVE�TO�TYPE� IN� THE�HARD�DRIVE�
NAME�BY�HAND�� �WHICH� IS�A�PAIN� IF�
YOU�RE�GOING�TO�BE�SETTING�UP�A� LARGE

NUMBER�OF�BUTTONS�AND� LIKE�ME�BOOT�
OFF�ONE� PARTITION�WHILE� KEEPING�MOST�
OF�YOUR�PROGRAMS�ON�ANOTHER��4TILL�
ONCE�YOUjVE�SET�THE� PROGRAM�UP�THIS�
ISN�T�A� PROBLEM�

*N� USE� �$�SEEMED�TO� PERFORM�
WELL�� *�COULDN�T�MAKE� IT�FALL�OVER� AND�
IT�S�CERTAINLY�EASIER�THAN�DIGGING�
THROUGH� HALF�A�DOZEN�DRAWERS�TO�
ACCESS�A�UTILITY��5HERE�ARE� PLENTY�OF�
PROGRAMS� LIKE�*!��ABOUT�WHICH�DO�
EVERYTHING� IN� THE�WORLD� TO�YOUR�HARD�
DRIVE�BUT� ITjS� NICE�TO�HAVE�A� NEAT�
LITTLE�PROGRAM�WHICH�DOES�ONE�JOB�
AND�DOES� IT�WELL�
7ALUE�FOR�MONEY��� �� �

34!26)%7
1%�4OFT�DISK�7����
*F3D-;7I�IS� AN� ASTRONOMY�PROGRAM

THE�OUTLINES�AND� NAMES�OF�ALL����
CONSTELLATIONS� AND� LETS�YOU�ZOOM� IN�
ON�ANY�SPECIFIC�AREA�FOR�A�MORE�
DETAILED�VIEW��:OU� CAN� FIND� A�
CONSTELLATION�BY�NAME� AND� THE�
DISPLAY�CAN�BE�EITHER�AS�A�HORIZON�
VIEW�	THAT� IS�YOU�ARE�SHOWN� A� PORTION�
OF�THE�SKY�UP�TO� ���DEGREES� HIGH�
FROM�ANY�GIVEN�DIRECTION
�OR�AS�A�
kZENITHl� VIEW�WHICH� IS�A�CIRCULAR�VIEW�
OFTHE�SKY�CENTRED�ON� THE� POINT�
DIRECTLY�ABOVE�YOUR�HEAD��5HIS�ZENITH�
VIEW�CAN� BE� RATHER�TRICKY�FOR�NOVICES�
TO�FOLLOW�AND�THE� HORIZON�VIEW� IS�
MUCH�NICER��YOU�GET�AN� IMAGE�OF�
EXACTLY�WHAT�YOU�SHOULD� BE�SEEING�
	EXCEPT�THAT�THERE�ARE� NO�CONVENIENT�
NAMES�AND� RED� LINES�FLOATING�AROUND�
IN� THE� REAL� SKY
�

*F3D-;7I�HAS�BEEN�PROGRAMMED�
IN� )I4OFT�#ASIC� AND� IS�AN� EXCELLENT�
EXAMPLE�OF�THAT�PROGRAM�S� POWER�� *�
CAN�THOROUGHLY�RECOMMEND� IT�TO�ANY�
BUDDING�1ATRICK�.OORES�
1ROGRAM�RATING��� ���

0$3/&4�&/.4�$)3+3
1%4OFT�HAS�RELEASED� A�NEW����DISK�
COLLECTION�OF�FONTS� AVAILABLE� IN� EITHER�
$OMPUGRAPHIC�OR�"DOBE�5YPE���
FORMAT�� &ACH�DISK�COSTS�_�� OR�THE�
COMPLETE� ���DISK�SET�COSTS�_�������
5HE�FONTS�ARE�EXTREMELY�HIGH�QUALITY��
THEY�RANGE�FROM�TRADITIONAL� TO���� ER����
A66	� AND� INCLUDE�A� NUMBER�WHICH�
HAVE�BEEN�AROUND�AS�1%�FONTS�ON�THE�
.AC�FOR�SOME�TIME�� #ECAUSE�THEY

4;I�� ?J�I��H9>?J;9J�� �@KIJ�ED;�E<�J>;�<EDJI�7L7?B78B;�ED�:?IA���E<�+�.E<JVI�D;M�
8K:=;J�FH?9;:�9EBB;9J?ED�E<��ECFK=H7F>?9�7D:��:E8;�/OF;��� JOF;<79;I
SUPPLIEDON�A� SELF�BOOTING�DISK�	IF�YOU�
WANT�TO� RUN� IT�FROM�YOUR�HARD� DISK�
YOU�LL� HAVE�TO�COPY�ACROSS�THE�
kHISOFTBASICl� LIBRARY�FIRST
��"ND� IT�S�
REALLY�RATHER�GOOD�

-IKE�OTHER�SUCH� PROGRAMS� IT�
DISPLAYS�WHAT�THE�NIGHT�SKY�SHOULD�
LOOK� LIKE�	IF�IT�EVER�STOPS� RAINING�AND�
THE�CLOUDS�DISAPPEAR
� AT�ANY�GIVEN�
DATE� TIME�AND� LOCATION��0VER�����
STARS� ARE� INCLUDED�WITH�OVER�����
NAMED��5HE�PROGRAM�ALSO�DISPLAYS

ARE�SUPPLIED� IN�EITHER�5YPE���OR�
$OMPUGRAPHIC�FORMAT�YOU�WILL� BE�
ABLE�TO� USE�THEM�WITH�MOST�PAGE�
MAKEUP�PROGRAMS�� �AND� IN� THE�CASE�
O FTHE�$OMPUGRAPHIC�FONTS� IN�
8ORKBENCH���X�OR���X�

'OR�DETAILS�O FTHE�FONTS�ON�EACH�
OF�THE�DISKS�WRITE�AWAY�TO�1%4OFT�FOR�
ONE�OF�THEIR� LEAFLETS��5HESE�FONTS�ARE�
WELL�WORTH�GETTING�� AT�_�� PER�DISK�
YOU�CANjT �GO�WRONG�
7ALUE�FOR�MONEY���� ��� �#$

6 ' $1 $ � 3. � & $3 � (3
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�	##4
� IS�THAT�OFTEN�
THE�LATEST�SOFTWARE�IS�UPLOADED�AS�
SOON�AS�IT jS�AVAILABLE��0N�THE�
DOWNSIDE�YOU�NEED�A�MODEM�TO�
CONNECT�AND�YOUjLL�HAVE�TO�PAY�
PHONE�CHARGES�	AND�SOMETIMES�A

CONNECTION�FEE�TO�THE�##4�AS�WELL
�
5HERE�IS�A�GROWING�NUMBER�OF�

##4S�WITH�A�WIDE� RANGE�OF�"MIGA�
SOFTWARE�AVAILABLE�FOR�DOWNLOAD��
$HECK�OUT����FOR�"MIGA�	��������
����
�AND�THE�$HEAM�"MIGA�
#ULLETIN�#OARD�	������������
��
"NOTHER�GOOD�OPTION� IS�JOINING�$*9�
	THE�$OMPULINK�*NFORMATION�
EXCHANGE
�WHICH�NOT�ONLY�HAS

"MIGA�SOFTWARE�BUT�ALSO�CONTAINS�
CONFERENCE�AND�FILE�AREAS�ON�A�WIDE�
RANGE�OF�SUBJECTS��.ANY�OF�THE�
�C?=7�.>EFF;H�WRITERS�HAVE�
ACCOUNTS�ON�$*9�SO�YOU�CAN�GET�
FIRST�HAND�ADVICE�ON�YOUR�PROBLEMS�
TOO��'OR�MORE�DETAILS�CALL�$*9�ON�
�������������	VOICE
� OR���������
�����	MODEM
�

*F�YOU�DONjT �WANT�TO�USE�A�##4

OR�HAVENjT �GOT�A�MODEM�THE�OTHER�
WAY�TO�GET�1%�SOFTWARE�IS�FROM�A�1%�
HOUSE��.ANY�ADVERTISE� IN��C?=7�
.>EFF;H��AND�THEREjS�A�FULL�DIRECTORY�
OVERLEAF��&XPECT�TO�PAY�BETWEEN�
��P�AND�ABOUT�_�����PER�DISK�� �
THERE�S�OFTEN�A�DISCOUNT�IF�YOU�BUY�IN�
BULK�TOO��"S�FOR�THE�DIFFERENCE�
BETWEEN�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�TOTAL�INCOMPETENTS�WHICH�
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#6:&3�#&8"3&��5HE�INCLUSION�
OF�A�1%� LIBRARY� IN�THIS�DIRECTORY�
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RECOMMENDS�ANY�1%�LIBRARY�IN�
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YOU�MAY�ENTER�INTO�OR�FOR�ANY�
DIFFICULTIES�YOU�MAY�ENCOUNTER�

8HEN�YOU�WRITE�TO�ANY�OF�THESE�
LIBRARIES�FOR�A�CATALOGUE� INCLUDE�
AN�4"&�FOR�ITS� RETURN�� 4OME�
LIBRARIES�ASK�THAT�YOU� SEND� A�
BLANK�DISK�AS�WELL�

*F�A� LIBRARY�IS� NAMED� IN�A� REVIEW�
THIS�MEANS�THAT�THAT� LIBRARY�
PROVIDED�US�WITH� THE�DISK�
REVIEWED��(IVEN�THAT�1%�CAN�BE�
FREELY�COPIED� THE�SAME�PROGRAM�
MAY�WELL� BE�AVAILABLE� LEGITIMATELY�
FROM�SEVERAL� LIBRARIES�

n� *F�YOU� RUN�A�1%� LIBRARY�NOT�LISTED�
HERE�AND�WISH�TO�BE� INCLUDED�OR�
IF�YOU�WANT�TO�AMEND�ANY�
INFORMATION�GIVEN� SEND�FULL�
DETAILS�AND�A�COPY�OF�YOUR�LATEST�
CATALOGUE� TO�
1%�%IRECTORY��C?=7�.>EFF;H�
���.ONMOUTH�4TREET� #ATH
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<c � I F � _ �q � " � #EFORE� YOU� DECIDE� WHEN� TO� BUY
Y J + # * � K � � � �� * � YOUR� NEW� LASER� PRINTER� WE�
8 7 � �� �� � � � � SUGGEST� YOU� THINK� VERY� CAREFULLY�

I0 � � ABOUT� 8)&3&� YOU� BUY� IT��
$ONSIDER�WHAT� IT� WILL� BE� LIKE� A� FEW�

C � �� MONTHS� AFTER� YOU� HAVE� MADE� YOUR�
PURCHASE� WHEN� YOU� MAY� REQUIRE� ADDITIONAL� PERIPHERALS�
OR� CONSUMABLES� OR� HELP� AND� ADVICE�� "ND� WILL� THE�
COMPANY� YOU� BUY� FROM� CONTACT� YOU� WITH� DETAILS� OF� NEW�
PRODUCTS �"T�4ILICA�WE�ENSURE�THAT�YOU�WILL�HAVE�NOTHING�
TO� WORRY� ABOUT�� 8ITH� OUR� UNRIVALLED� EXPERIENCE� AND�
EXPERTISE�WE�CAN�MEET�CUSTOMERSj� REQUIREMENTS�WITH�AN�
UNDERSTANDING� WHICH� IS� SECOND� TO� NONE�� $OMPLETE� AND�
RETURN� THE�COUPON� NOW�FOR�OUR�LATEST�'3&&�LITERATURE�AND�
BEGIN�TO�EXPERIENCE�THE�k4ILICA�4ERVICEl�

n ����� � ����	���� ���	����!
0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�

8E�HAVE�DEMONSTRATION�AND�TRAINING�FACILITIES�AT�ALL�OUR�STORES

���� ����� ����
� ����!
"LL�OF�YOUR�REQUIREMENTS�ARE�AVAILABLE�FROM�ONE�SUPPLIER�

8ILL�BE�MAILED�TO��OU�WITH�SPECIAL�OFFERS�AND�FULL�DETAILS�OF�
HARDWARE�PERIPHERALS�AND�SOFTWARE
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"�TEAM�OF�TECHNICAL�EXPERTS�WILL�BE�AT�YOUR�SERVICE�
%'���� "�)���
8E�MATCH�COMPETITORS�ON�A�k4AME�PRODUCT���4AME�PRICEl�BASIS�

8E�HAVE�A�PROVEN�TRACK�RECORD�IN�PROFESSIONAL��COMPUTER�SALES�
���������� %���� �������# ���������(&&������$!�
8E�ARE�SOLID�RELIABLE�AND�PROFITABLE�

7OLUME�DISCOUNTS�ARE�AVAILABLE��5EL���������������
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1OWER� UP� YOUR�"����WITH� THE� VERY�BEST� IN� "MIGA�PERIPHERALS�� (IVE� YOUR�COMPUTER�A� NEW�
LEASE�OF�LIFE�WITH�A�HARD�DRIVE�OR�ACCELERATOR�PLUS�HARD�DRIVE�FROM�(71�
5HESE� POWERFUL� AWARD�WINNING� PRODUCTS� PLUG� NEATLY� INTO�YOUR�"����OR�" ���1-64� GIVING�
YOU�MORE� STORAGE�AND�MORE� SPEED��5HE� IMPROVEMENTS� DONjT� STOP� THERE�� *N� ALMOST�EVERY�
AREA�OF�"MIGA�OPERATIONS� THESE�(71�PERIPHERALS�CAN� ENHANCE� THE� PERFORMANCE�OF�YOUR�
"����OR�" ���1-64��#OTH�MODELS�CAN�UPGRADE�YOUR�"MIGAjS�3".�MAKING�OPERATIONS� RUN�
EVEN�FASTER��:OU�CAN�ADD�A�1$�EMULATOR� 	FEATURED�BELOW�LEFT
�WHICH� ENABLES�YOU�TO� RUN�
THOUSANDS� OF� 1$� SOFTWARE� TITLES�� 'URTHER� HARD� DRIVES� BACK�UP� SYSTEMS� AND� $%�30.�
DRIVES� CAN� ALSO� BE� ADDED� VIA� THE� BUILT�IN� 4$4*� INTERFACE�� 5HE� LIST� IS� ENDLESS� (71jS�
)%���AND�"����ARE�THE�UNDISPUTED�PREMIER�"MIGA�PERIPHERALS�AVAILABLE�
*F�YOU�WERE� THINKING�ABOUT� UPGRADING�TO�AN�"�����OR�"����� THINK�AGAIN��8ITH�A�(71�
"���� "CCELERATOR� UPGRADE� YOUR� "���� WILL� BE� ��� TIMES� FASTER� THAN� A� NORMAL� "����
ALMOST�NINE�TIMES�FASTER�THAN�AN�"�����AND�OVER�ONE�AND�A�HALF�TIMES�FASTER�THAN�THE�
MIGHTY�"���������	SEE�CHART�BELOW
�

�/� ) 2� '*2�+-$� .�

1$� &.6-"503
'03� 64&� 8*5)� )%��� OR� "���
'OR� EXTRA� POWER� AND� FLEXIBILITY�
YOU� CAN� ALSO� USE� (71jS�
CUSTOM� EXPANSION� SLOT� 	MINI�
SLOT
� TO�FIT�A�(71� 1$�EMULATOR��
5HIS� COMPACT� CIRCUIT� BOARD�
TURNS� YOUR� "MIGA� ���� INTO� A�
FULLY� FEATURED� 1$� COMPATIBLE�
COMPUTER� CAPABLE� OF� RUNNING�
THOUSANDS� OF� 1$� SOFTWARE�
TITLES� INCLUDING� 8INDOWS� AND�
.4�%04���
n � ������ �� . ) ; � PROCESSOR
n � /ORTON�4*� INDEX�OF���
n � $OMPATIBLE�WITH�.4�%04�

VERSION�����OR�LATER
n � 8 INDOWS���X�COMPATIBLE
n � *NCLUDES����,�OF�'"45�3".
n � #UILT�IN�VIDEO�ADAPTOR�

EMULATES�7("�&("�	MONO
�
AND�)ERCULES

n � 4OCKET�FOR�OPTIONAL�������
CO�PROCESSOR

n � )ARD�DRIVE�COMPATIBLE
n � &MULATION�SUPPORT�OF�1ARALLEL�

AND�4ERIAL�PORTS� SOUND�
REALTIME�CLOCK�$.04�3".�
AND�EXTENDED�MEMORY

���
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(!2$� $2)6%3�
2!-� %80!.3)/.

"� (71� )%��� )ARD� %RIVE� WILL� HAVE� AN� IMMEDIATE�
EFFECT� ON� YOUR� "MIGA�� 8HERE� YOU� USED� TO� CONSTANTLY� SWAP�
DISKS�WAIT�FOR�FILES�AND�PROGRAMS�TO�LOAD�AND�SIT�AROUND�WAITING�
FOR�DISK�ACCESSES� YOU�WILL� NOW�BE�PUSHED� TO� KEEP� UP�WITH� THE�
SPEED� OF� YOUR� "MIGA�� )ARD� DRIVES� ARE� USED� FOR� THE� SAME�
STORAGE� PURPOSES� AS� FLOPPY� DISKS� BUT� CAN� HOLD� A� GREAT� DEAL�
MORE�INFORMATION�AND�ACCESS�THIS�DATA�MUCH�MORE�QUICKLY�
5HE�"����)%��� 	PICTURED�ABOVE
� PROVIDES� THE�ULTIMATE� IN� HARD�
DRIVE� PERFORMANCE� IT� CAN� ALSO� INCREASE� THE� MEMORY� OF� YOUR�
"MIGA� BY� UP� TO� �.B� SUPPORT� UP� TO� SIX� 4$4*� DEVICES� AND�
PROVIDE� 1$�COMPATIBLE� EMULATION�VIA� ITS�CUSTOM�EXPANSION�SLOT�
	MINI�SLOT
�SEE�LEFT�
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k���� THE�UNDISPUTED�FASTEST�
"MIGA�HARD�DRIVE�AVAILABLE�IN�
THE�WORLD��

 FDGLK<I�*8IK�"PRIL�j��

k8ITHOUT�DOUBT�THE�BEST�HARD�
DRIVE�AVAILABLE�FOR�THE�"������l�
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5HE�(71�"���� IS�A�UNIQUE�COMBINATION�OF�A�)ARD�%RIVE� 3".�UPGRADE�
AND�AN�"CCELERATOR�� *NSIDE� IS�A�FULL�.OTOROLA������&$�PROCESSOR�RUNNING�
AT���.)Z� MAKING�YOUR�"���� FASTER�THAN�YOU� THOUGHT�POSSIBLE� �� ALMOST�
NINE�TIMES�FASTER�THAN�AN�"������"ND�FITTING�A�1("�MATHS�CO�PROCESSOR�
	��.)Z������� REF��61(� ����� _���� INC7"5
�CAN� IMPROVE�THIS�STILL�FURTHER�
WITH� SOME�OPERATIONS�BEING�����TIMES�FASTER�THAN�AN�"����� *N� ADDITION�
YOU� CAN� ADD� UP� TO� �.B� OF� ���BIT� 3".� WHICH� FURTHER� ENHANCES�
PERFORMANCE�

��()�'� )��#� �#� ����� >@� ������ ���
"N�"����WITH�THE�(71�"����FITTED�WILL�BE�CONSIDERABLY�FASTER�THAN�EITHER�
THE�"�����OR�"������5HIS� IS�POSSIBLE�BECAUSE�THE�"����USES�A���.)Z�
�����&$�PROCESSOR�WHILST�THE�"�����USES�THE�SLOWER������.)Z������&$�
PROCESSOR�AND�THE�"���������USES�THE���.)Z������&$�PROCESSOR��
'EATURES� INCLUDE�
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n � 6P� TO � �.B�O F�� � �B IT�. EMORY� �.B�O F�� � �B IT �'ITTED
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#EFORE� YOU� DECIDE� WHEN� TO� BUY� YOUR�
"MIGA�PERIPHERALS�WE�SUGGEST�YOU�THINK�

*� VERY� CAREFULLY� ABOUT� 8)&3&� YOU� BUY�
F� THEM�� $ONSIDER�WHAT� IT�WILL� BE� LIKE� A�FEW�
MONTHS�AFTER�BUYING�THEM�WHEN�YOU�MAY�
REQUIRE� HELP� AND� ADVICE� WITH� YOUR� NEW�

PURCHASE�� "ND� WILL� THE� COMPANY� YOU� BUY�
FROM� CONTACT�YOU�WITH� DETAILS� OF� NEW� PRODUCTS �

"T�4ILICA�WE�ENSURE�THAT�YOU�WILL�HAVE�NOTHING�TO�WORRY�ABOUT��8ITH�OUR�
UNRIVALLED�EXPERIENCE�AND�EXPERTISE�WE�CAN�NOW�MEET�OUR�CUSTOMERSj�
REQUIREMENTS�WITH�AN�UNDERSTANDING�WHICH�IS�SECOND�TO�NONE��#UT�DON�T�
JUST� TAKE�OUR�WORD�FOR� IT��$OMPLETE�AND� RETURN�THE�COUPON�NOW�FOR�OUR�
LATEST� '3&&� LITERATURE� AND� BEGIN� TO� EXPERIENCE� THE� k4ILICA� 4ERVICEl�
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0N�THE�FRON T�O F�"MIGA�'ORMAT�THIS�MONTH�YOU�LL� FIND�A�
COMPLETE�WORKING�VERSION�OF� *MAGINE���� *NSIDE�YOU�LL� FIND�A�
COMPLETE�TUTORIA L�TO �HELP�YOU�GET�STARTED�W ITH� IT� AND�AN�
INCREDIBLE�UPGRADE�OFFER�TO � *MAGINE�����
8HAT�ARE�YOU�WAITING� FOR�GET�TO �THE�NEWSAGENTS���� NOW�
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8ELCOME�TO �THE ������������� �#UYERjS�(UIDE�YOUR�REGULAR�GUIDE�TO �W HA TjS�HOT�AND� VIRTUALLY�THE �WHOLE�OF������������� ����BUT� REST�ASSURED� TH A T�A LL�THE �MAJOR�BRANDS�
WHA TjS�NOT� IN�THE �"MIGA�MARKET�PLACE�� * T jS�DESIGNED�AS�A�SIMPLE�TO�USE�YET� ARE�HERE��5HE�#UYERjS�(UIDE�W ILL� RUN�EACH�AND�EVERY�MONTH�AND�AS�NEW�PRODUCTS�ARE�
COMPREHENSIVE�GUIDE�WHICH�W ILL� HELP�YOU�TO �MAKE�THE � RIGHT� BUYING�DECISIONS�� *T �MAY� RELEASED�AND�OTHERS�DISCONTINUED�WE j LL� BE�UPDATING�*T�ACCORDINGLY��5HIS�MONTH�WE jRE�
NOT� INCLUDE�EACH�AND� EVERY�PRODUCT�EVER�PRODUCED�FO R�THE �"MIGA� 	TH A T�WOULD�TA KE �UP� CONCENTRA TING �ON�COMMERCIA L� SOFTWARE�PACKAGES��/EXT�MONTH� I T jS� PUBLIC�DOMAIN�

1"*/5�130(3".4
1RODUCT 4UPPLIER 1RICE 4CREEN�.ODES .AX�$OLOURS 0VERSCAN "NIMATION 3ATING *SSUE
%ELUXE�1AINT�� &LECTRONIC�"RTS _�� -�-*�.�) ���� :ES :ES � � � � � ��
%ELUXE�1HOTO-AB &LECTRONIC�"RTS _��� -�- *�. �) ���� :ES /O � � � �
%IGI1AINT�� 4ILICA�4YSTEMS _�� -�-* ���� :ES /O � � � � �
5HE�(RAPHICS�4TUDIO "CCOLADE _�� -�. �� /O /O � � � �
1ERSONAL�1AINT .ICRO1"$& _����� -�-*�.�)�4�" ������ :ES :ES � � � � ��
1HOTON�1AINT�� .ICROILLUSIONS _�� -�-* ���� :ES :ES � � � � � �
4PECTRA$OLOUR )#�.ARKETING _�� -�-* ���� :ES :ES � � � �
-���-OW�3ES�-*���-OW�3ES�INTERLACED�.���.EDIUM�)���)IGH�3ES�4�� 4UPER�)I�3ES�"���"("
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1RODUCT 4UPPLIER 1RICE "/*.�$OM�PAT 0NION�4KIN 9�4HEET 4OUND 3ATING *SSUE
%ISNEY�"NIMATION�4TUDIO 4ILICA _�� :ES :ES :ES :ES � � � � �
.OVIE4ETTER 4ILICA _�� /O /O /O :ES � � � � ����
5AKE�� 3OMBO _�� /O /O :ES :ES � � � � ��
40-*%�.0%&--*/(�3":�53"$*/(
1RODUCT 4UPPLIER 1RICE 3AY�5RACING ���BIT "NIMATION #UMP�.APS 5EXTURES 3ATING *SSUE
"LADDIN��% .ICRO1ACE _��� /O :ES :ES /O :ES � � � ��
%RAW��% 4URFACE�6, _��� /O /O :ES /O :ES � � � �
&XPERT��%�+UNIOR (ENISOFT _����� :ES /O /O /O :ES � � � � ��
*MAGINE 4ILICA _��� :ES :ES :ES /O :ES � � � � � ����
*MAGINE�� $OMPUTECH _��� :ES :ES :ES :ES :ES � � � � ��
3AY%ANCE 3ADIANCE _��� :ES :ES /O :ES :ES � � � ��
3EAL��%���� "LTERNATIVE�*MAGE _��� :ES :ES :ES :ES :ES � � � � � ����
4CULPT��% "LTERNATIVE�IMAGE _��� :ES :ES :ES /O :ES � � � � � �
�%�PROFESSIONAL .ARCAM _��� :ES� � :ES :ES /O :ES � � � �
.*4$�� (3"1)*$4
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
$INE.ORPH 4ILICA _����� .ORPHING�PROGRAM � � � � ��
$LIP�"RT "RTWORKS _���� 7ARIOUS�*''�CLIP�ART�FILES � ��
'LIGHT1ATHS .ERIDIAN _����� "NIMATION�EFFECTS�FOR�%1AINT � � � � ��
'RACTAL�1RO .EGAGE. 64������� 'RACTAL�GRAPHICS�GENERATOR � ��
(ENESIS .ICROILLUSIONS _�� 'RACTAL�-ANDSCAPES � � � � ��
.AKE1ATH .ERIDIAN _����� "NIMATION�EDITOR�FOR�7ISTA1RO � � � � ��
.ORPH�1LUS .ICO1ACE _��� .ORPHING�PROGRAM � � � � ��
1IXEL��%�1RO .ICRO�1"$& _������ $ONVERT�BITMAPS�TO�SOLID��% � � � ��
5ERRAFORM .ERIDIAN _����� -ANDSCAPES�EDITOR�FOR�7ISTA1RO � � � � ��
7ISTA1RO .ERIDIAN _��� 'RACTAL�-ANDSCAPES � � � � � �

*."(&�130$&44034
1RODUCT 4UPPLIER 1RICE ���BIT .AX�$OLOURS 'ILE�'ORMATS� $OMPOSITION $OLOUR�$ONTROL 3ATING *SSUE
"RT�%EPARTMENT 4ILICA _��� :ES �����M .ANY /O :ES /�" �
"RT�%EPARTMENT�1RO 4ILICA _��� :ES �����M .ANY :ES :ES � � � � � ��
*MAGE'9 4ILICA _������ :ES �����M .ANY :ES :ES � � � � ��
*MAGE.ASTER "MIGA�$TR�4COT� _��� :ES ����M *'' :ES :ES � � � � � ��
1"(&�-":065�1"$,"(&4
1RODUCT 4UPPLIER 1RICE 0UTLINE�'ONTS 1ANTONE 1OSTSCRIPT ���BLT�$OI $OLOUR�4EP 3ATING *SSUE
$ITY%ESK 1RECISION _��� /O /O :ES /O /O /�" �
1AGE4ETTER�� 4ILICA _��� :ES /O /O /O /O /�" �
1AGE4TREAM���� .ERIDIAN _����� :ES /O :ES :ES :ES � � � ��1RO1AGE�� 4ILICA _������ :ES :ES :ES :ES :ES � � � � � ��
4AXON�1UBLISHER 4URFACE�6, _��� :ES /O :ES :ES :ES � � � ��
4536$563&%� %3"8*/(� 130(3".4
1RODUCT 4UPPLIER 1RICE #EZIER�$URVES 1OSTSCRIPT 0UTLINE�'ONTS &14�COMPAT 3ATING *SSUE"RT�&XPRESSION 4ILICA _��� :ES :ES :ES :ES � � � � ��%ESIGN8ORKS 4ILICA _��� :ES :ES :ES /O /�"1RO%RAW���� 4ILICA _��� :ES :ES :ES :ES � � � � ��
$"%� 1"$,"(&4
1RODUCT 4UPPLIER 1RICE %9'�$OMPAT /O��0F 7ECTOR 1OST4CRIPT 3ATING *SSUE

LAYERS 'ONTS
%YNA$"%% 5ELEWARE _��� :ES ��� :ES :ES � � � � �
6LTRA%ESIGN .ARCAM _��� :ES ��� :ES :ES /�"9�$"%����� %IGITAL�.ULTIMEDIA _��� :ES ��� :ES 8ITH�UTIL� INCLUDED /�"9�$"%����� %IGITAL�.ULTI.EDLA _��� :ES ��� :ES 8ITH�UTIL�*NCLUDED /�" �
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1RODUCT 4UPPLIER 1RICE 5YPE 3ATING ISSUE"MI�#ACK .ICRO�1"$& _����� )ARD�%ISK�#ACKUP � � � � ��%IRECTOR�� "LTERNATIVE�*MAGE _��� 7IDEO�1RESENTATION�SCRIPTING�LANGUAGE � � � ��%IRECTORY�0PUS�� 4ILICA _����� %IRECTORY�UTILITY � � � � � ��%04�-AB (54 _����� "MIGA%04�HELP�DISK � � � ��&SSENCE "PEX�4OFTWARE _�� "LGORITHMIC�TEXTURES�FOR�*MAGINE�� � � � � ��3OW���� 4ILICA _�� *DEAS�1ROCESSOR � � � ��(#�3OUTE�1LUS $OMPLEX�$OMPUTERS _�� +OURNEY�1LANNER � � � � � ��(#�3OUTE�1LUS�&DIT $OMPLEX�$OMPUTERS _�� &DITOR�'OR�(#3OUTE � � � � ��)IT�,IT� (AJITS _�� 4EQUENCES�FOR�4EQUENCER�0NE � � � ��)OME�0FFICE�� (OLD�%ISK _�� *NTEGRATED�APPLICATIONS�SOFTWARE � � � � � ��)OT-INKS 4ILICA _�� "DD�ON�FOR�1AGESTREAM���� �� ��.APLE�7 $HAPMAN���)ALL $"/���� "LGEBRA�SOLVING�UTILITY � � � � ��.AP.ASTER "LTERNATIVE�*MAGE _�� *MAGE�.APPING�PACKAGE � � � � ��1OWER8AVES���� %ATABASE _����� $REATE�WAVE�BASED��%�OBJECTS � � � � ��1ROPER�(RAMMER�** (ORDON�)ARWOOD _����� (RAMMAR�CHECKER � ��3EAL�5HINGS -IVING�%ATA _����� "NIMATED�ANIMAL�BRUSHES�FOR�%1AINT � � � � ��
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1RODUCT 4UPPLIER 1RICE 5YPE 3ATING ISSUE
3EVERSER "LTERNATIVE�*MAGE _�� "NIMATION�6TILITY � � � � ��
4AXON4CRIPT 4URFACE�6, _��� 1OSTSCRIPT�INTERPRETER ����� ��
4HADES .ERIDIAN�4OFTWARE _�� (RADIENT�FILLS�FOR�1AGE4TREAM � � ��
4MOOTH�5ALKER ;EN�$OMPUTERS _��� 7IDEO�1ROMPTING�PACKAGE � � � � ��
4URFACE.ASTER "LTERNATIVE�*MAGE _�� "DD�ON�FOR�*MAGINE � � � � ��
5OUCH�5YPIST 4ECTOR�4OFTWARE _�� 5EACH�YOURSELF�TOUCH�TYPING � � � � ��
5URBO�1RINT�1RO .ERIDIAN _����� &NHANCED�PRINTING � � � � �����
5YPE4MLTH 4OFT�-OGIC _��� 0UTLINE�FONT�EDITOR � � � � � ��
8ORD�1OWER 4TEVE�3ENNOCKS _���� $ROSSWORD�SOLVER @ ��
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1RODUCT 4UPPLIER 1RICE 4PEII�$HECKER 5HESAURUS 1ICTURE�IMPORT 3ATING *SSUE
&XCELLENCE�� )#�.ARKETING _����� :ES :ES :ES � � � � ��
'INAL�$OPY�� (ORDON�)ARWOOD _��� :ES :ES :ES � � � � ��
,IND8ORDS���� 4ILICA _�� :ES :ES :ES � � ��
.INI�0FFICE�� &UROPRESS _�� :ES /0 /O � � � � ��
1EN�1AL )ARWOODS _�� :ES /O :ES � � � � ����
1ERSONAL�8RITE .ICRO1ACE _�� /O /O /O � ��
1RO8RITE���� 4ILICA _��� :ES :ES :ES � � � ��
1ROTEXT���� "MOR _��� :ES :ES /O � � � � � ����
8ORD�1ERFECT 4ENTINEL _��� :ES :ES /O /�" �
8ORDWORTH�� %IGITA _������ :ES :ES :ES � � � � ����

%"5"#"4&4
1RODUCT 4UPPLIER 1RICE 5YPE 1ROGRAMMABLE D#"4&�$OMPATIBLE 3ATING ISSUE
*NTER#ASE *NTER"CTIVISION _����� $ARD�*NDEX /O :ES � � � � ��
1OWER#ASE����� 4TEVE�3ENNOCKS _����� $ARD�*NDEX /O /O � � � � ��
1RO%ATA���� "MOR _��� $ARD�*NDEX /O :ES � � � � �
.INI�0FFICE�� &UROPRESS _�� $ARD�*NDEX /O /O � � � ��
4UPER#ASE 1RECISION _�� 3ELATIONAL /O :ES � � � � �
4UPER#ASE�� 1RECISION _��� 3ELATIONAL /O :ES � � � � ���
4UPER#ASE�1RO�� 1RECISION _��� 3ELATIONAL :ES :ES � � � � � ��
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1RODUCT 4UPPLIER 1RICE -OTUS�$OMPATIBILITY (RAPHS 3ATING *SSUE
"DVANTAGE 4ILICA _��� :ES :ES � � � � ��
%($ALC %IGITA _�� /O /O /�" �
,�4PREAD�� ,UMA _�� :ES :ES � � � �
,�4PREAD�� ,UMA _��� :ES :ES � � � � �
.AXIPLAN�� .ERIDIAN _����� :ES :ES � � � ��
.INI�0FFICE�� &UROPRESS _�� /O :ES � � � ��
1RO$ALC 4ILICA _��� :ES :ES /�" @
.6-5*.&%*"� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
1RODUCT 4UPPLIER 1RICE *NTERACTIVE &XTERNAL�%RIVERS "3EXX 3ATING ISSUE
"MIGA7ISION $OMMODORE _�� :ES :ES :ES /�" @
$AN%O���� $HECKMATE�%IGITAL _��� :ES /O :ES /�"
)YPER#OOK 4ILICA _��� :ES /O :ES � � � � �
7IVA� .ICRO%EAL _��� :ES :ES /O /�" k
7*%&0�5*5-&34� ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
1RODUCT 4UPPLIER 1RICE 0VERSCAN 5RANSITIONS "MIGA�'ONTS )ORIZ�$RAWL 3ATING *SSUE
"LTERNATIVE�4CROLLER "LTERNATIVE�*MAGE _�� :ES /O /O :ES /�" �
#ROADCAST�5ITLER .ERIDIAN _������ :ES :ES /O :ES � � � � �
4CALA���� 4ILICA _��� :ES :ES :ES /O � � � � � �
4CALA���� 4ILICA _��� :ES :ES :ES /O /�" �
4CALA�..��� 4CALA�6, _��� :ES :ES :ES :ES � � � � � ��
7IDEO�$APTION�%ESIGNER .AZE _��� :ES /O :ES :ES � � � �
7IDEO�&ASE *NTERACTIVE�5CHNLGY _�� :ES :ES :ES :ES � � ��

%&4,501�7*%&0� 65*-*5*&4
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
"DORAGE .ICRO1ACE _����� 7IDEO�&FFECTS�4YSTEM � � � � ��
"NTI" ;EN _�� 'ONT�&NHANCER � � � � �
%ELUXE�7IDEO�� &LECTRONIC�"RTS _��� 1RESENTATION�4YSTEM /�" �
&LAN�1ERFORMER�� 4ILICA _��� 1RESENTATION�4YSTEM � � � � ��
4HOW.AKER 4ILICA _��� 1RESENTATION�4YSTEM � � � ��

�� . *%*�4&26&/$&34� @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ q
1RODUCT 4UPPLIER 1RICE /O��OF�5RACKS "MIGA�4MPLS 4ONG�"RRANGE 3ATING *SSUE
#ARS�1IPES�1RO ;ONE _��� 6NLIMITED :ES :ES � � � � � �
,$4���� ;ONE _��� �� :ES :ES � � � � � �
.ASTER�5RACKS .$. _��� �� /O :ES � � � �
.USLC�9 .ICROILLUSIONS _��� ��� :ES /O � � � � �
.USIC�9�+UNIOR .LCROLLLUSIONS _�� ��� :ES /O � � � � �
0CTA.&%�1ROFESSIONAL 4EA4OFT�$OMPUTING _�� �� :ES :ES � � � � ��
1RO��� &VENLODE _��� �� /O :ES � � � �
4EQUENCER�0NE (AJITS _�� �� :ES :ES � � � � �
4EQUENCER�0NE�1LUS (AJITS _�� �� :ES :ES � � � � ��
5IGER�$UB ;ONE _��� �� :ES :ES � � � � k
5RAX .$. _�� �� /O :ES � � � � � �

.*4$�. *% *�40'58"3&
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
"UDIO�4CULPTURE 4.( _�� 4AMPLE�4EQUENCER � � ��
$.1ANION (AJITS _��� 1ATCH�&DITOR � � � � �
$AGED�"RTIST ;ONE _��� 1ATCH�&DITOR � � � �
$OPYIST�"PPRENTICE ;ONE _��� 4CORE�/OTATION � � � � �
$OPYIST�%51 ;ONE _��� 1RO�4CORE�/OTATION � � � �
%R�5�#OOM�#OX ;ONE _�� .USIC�FOR�BEGINNERS �� �� ��
.UGICIAN 5HALAMUS _�� 4AMPLE�4EQUENCER � � � �
2UARTET .*CRO%EAL _�� 4AMPLE�4EQUENCER � � � �
4UPER+".� #LUE�3IBBON�4OUND� _��� "LGORITHMIC�$OMPOSITION � � � � ��
5ECHNO4OUND�5URBO�� /EW�%IMENSIONS _����� 4AMPLE�EDITOR � � � � ��
9�0R ;ONE _��� -IBRARIAN � � � � �
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02/$5#4�,/#!4/2
%$5#!4)/.!,�3/&47!2%
1RODUCT 4UPPLIER 1RICE 5YPE 3ATING *SSUE
"NSWER�#ACK�2UIZ ,OSMOS _�� ���3jS � � � � �
#ETTER�.ATHS 4CHOOL�4OFTWARE _�� .ATHS � � � �
#ETTER�4PELLING 4CHOOL�4OFTWARE _�� 8RITING � � � � �
$AVE�.AZE $OOMBE�7ALLEY _�� 2UIZ � � � �
$OUNT���"DD -ANDER�4OFTWARE _�� .ATHS � � � � ��
%ONALDjS�"LPHABET�$ASE &NTERTAINMENTS� *NT� _�� 3EADING � � � �
&ARLY�-EARNING�.ATHS &41�4OFTWARE _�� .ATHS � � � �
'IRST�-ETTERS 3AINBOW _� 3EADING � � � �
'RENCH�.ISTRESS ,OSMOS _�� 'RENCH � � � � �
'UN�4CHOOL�� &UROPRESS _�� � i3�S � � � � � �
'UN�4CHOOL�� &UROPRESS _�� ��i3jS � � � � � �
(AME�4ET���.ATCH (ENI4OFT _�� .ATHS �� �
)OORAY�'OR�)ENRIETTA 4KETLANDER _�� .ATHS � � � �
,IDS�5YPE (ENI4OFT _�� 8RITING � � � � �
-EARN�TO�3EAD�8ITH�1ROF 1RISMA _�� 3EADING � � � �
-ETjS�4PELL 4OFTSTUFF _�� 8RITING ��� � � �
.AGIC�.ATHS 4CHOOL�4OFTWARE _�� .ATHS � � � �
.ATHS�"DVENTURE ,OSMOS _�� .ATHS � � � ��
.ATHS�#LASTER�1LUS "BLAC�$OMPUTEC _�� .ATHS � � � �
.ATHS�%RAGONS $OOMBE�7ALLEY _�� .ATHS � � � �
.ATHS�.ANIA 4CHOOL�4OFTWARE _�� .ATHS � � � � �
.ICKEYjS�;OO &NTERTAINMENTS�*NT� _�� .ATHS � � � �
.ICRO'RENCH -$- _�� -ANGUAGE�5UTOR � � � � ��
.ONEY�.ATTERS 5RIPLE�i3j�&DUCATIONAL _�� .ONEY � � � � �
1EPEjS�(ARDEN 1RISMA _�� � i3jS � � � � ��
1ICK�"�1UZZLE %EJA�7U _���� +IGSAW � � � �
1ICTURE�#OOK 5RIPLE�i3j�&DUCATION _�� �� i3jS � � � � � ��
1LAY�*T�4AFE %EJA�7U _���� (ENERAL � � � � �
1UZZLE�#OOK�� 4OFTSTUFF _�� ��i3jS � � � � �
3EASONING�8ITH�5ROLLS $OOMBE�7ALLEY _�� 2UIZ � � � � �
4ESAME�4TREET .ERIT�4OFTWARE _�� 1AINTING � � � �
4HAPES�� �$OLOURS 3AINBOW _� #ASIC � ������ �
4PELL�#OOK 4OFT4TUFF _� 8RITING � � � � �
4PELL� &UROPRESS _� 8RITING � � � �
4PELLBOUND -ANDER�4OFTWARE _�� 8RITING � � � � ��
4PELLI$OPTER &41�4OFTWARE _�� 8RITING � � � � �
5HE�5HREE�#EARS 4CHOOL�4OFTWARE _�� 3EADING � � � �
5HINGS�5O�%O�8ITH�8ORDS 4OFTSTUFF _�� 8RITING ����� �
8EATHER�8ATCHER (ENI4OFT _�� 8EATHER � � � �
8HAT�*S�*T (ENI4OFT _�� (EOGRAPHY � � � � �
02/'2!--).'� ,!.'5!'%3
1RODUCT 4UPPLIER 1RICE -ANGUAGE� $OMPILER 3ATING *SSUE
".04 &UROPRESS _�� #"4*$� 4EPARATE � � � � � ��".04��% &UROPRESS _�� #"4*$�&XTENSION� � � � � � � ��
".04�$OMPILER &UROPRESS _�� $OMPILER� :ES � � � � ��
".04�1ROFESSIONAL &UROPRESS _����� #"4*$� 4EPARATE � � � � � ��
".04�1RO�$OMPILER &UROPRESS _����� $OMPILER� � � � � � ��
".04�5OME %EJA�7U _�� #"4*$�&XTENSION� � � � � � ��
"EGIS�7ISIONARY 1RECISION _�� "DVENTURE� :ES � � � ��
"RG"SM )#�.ARKETING _�� "SSEMBLY� � � � � �
"ZTEC�$ 1RECISION _��� $� :ES � � � � �
#LITZ 4IREN�4OFTWARE _�� #"4*$� :ES � � � ��
%EVPAC�� )I4OFT _�� "SSEMBLY� � � � � � � ����&ASY�".04 &UROPRESS _�� #"4*$� /O � � � � � ��
('"�#"4*$���� ('"�%ATA�.EDIA _�� #"4*$� 4EPARATE � � � � ��('"�$OMPILER ('"�%ATA�.EDIA _�� $OMPILER� � ������� ��

�)I4OFT�#"4*$ )I4OFT _�� #"4*$� :ES � � � �
)I4PEED�1ASCAL )*4OFT _��� 1ASCAL� :ES � � � � ��-ATTICE�$�� )I4OFT _��� $� :ES � � � � � ��.��"MIGA 3EAL�5IME�"SSOCIATES _��� .ODULA��� :ES � � � � ��

4611-*&3� -*45�n �4611-*&3�-*45�n �4611-*&3� -*45�n �4611-*&3�-*45�n �4611-*&3�-*45�n �4611-*&3�-*45�n �4611-*&3� -*45�n �4611-*&3� -*45�n �4611-*&3� -*45�n �4611-*&3� -*45�n �4611-*&3� -*45�n �4611-*&3� -*45
"BLAC�$OMPUTEC ���� ������� $OOMBE�7ALLEY ���� � ������ (ENI4OFT ���� ������� .ERIDIAN ��� ���� ����� 4CETLANDER ��� ����� ����
"CCOLADE ��� � ���� ���� %EJA�7U ���� ������� ('"�%ATA� .EDIA ���� � ������ .ERIT�4OFTWARE 4CHOOL�4OFTWARE
"LTERNATIVE� *MAGE ���� ������� %IGITA ���� ������� )ARWOODS ���� ������� ���� � ��� ���� ����� ��� ���� ��� ������
"MIGA�$ENTRE�4COTLAND %IGITAL� .ULTIMEDIA ���� � ������ )I4OFT ���� � ������ .ICROILLUSIONS ���� ������� 4EASOFT ���� �������

��� ����� ���� &LECTRONIC�"RTS ���� ������� *NTERACTIVE�5ECHNOLOGY /EW�%IMENSIONS ���� ���� ���� 4ENTINEL ���� �������
"MOR ���� ������ &NTERTAINMENTS� *NT ���� � ������ ���� ������� 0MEGA�1ROJECTS ���� ������� 4ILICA ���� ��� � ����
"RTWORKS ���� ���� � ��� &41�4OFTWARE ���� ������� ,OSMOS ���� � ����� 1RISMA�4OFTWARE ���� ������� 4IREN�4OFTWARE ��� � ��� � ����
$HECKMATE�%IGITAL ���� � ������ &UROPRESS ��� ���� � ���� ,UMA ���� ������� 3ADIANCE� ���� ���� ���� � ���� 4.( ���� �������
$LOUDHALL � ��� ������� &VENLODE�4OUND8ORKS -ANDER�4OFTWARE ��� ����� ���� 3AINBOW ���� � ����� 4OFTSTU FF ���� �������
$OMMODORE ���� � ������ ���� ������� .ARCAM� -TD ��� � �������� 3EAL�5IME�"SSOCIATES 4URFACE�6, ��� ���� �����
$OMPLEX�$OMPUTERS &XPRESS8ORKS ���� � ������ .$. ������� ����� ��� ���� � ���� 5ELEWARE ���� ���� � ���

���� ������� (AJITS�.USIC ��� ���� ����� .EGAGE.� ���� ���� � ���� ���� 3OMBO�1RODUCTIONS 5RIPLE� i3j� 4OFTWARE ���� � ������
$OMPUTECH ���� � ������ 4OFTWARE .ICRO�1"$& ���� �������� ���� ������� ;ONE ��� � �������
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IJEH;��>;H;�I�EKH�7:L?9;�ED�=;JJ?D=�M>7J�OEK�M7DJ
"59).'�).�0%23/.
n�8HERE�POSSIBLE� ALWAYS�TEST�ANY�
SOFTWARE�AND�HARDWARE� IN�THE�SHOP�
BEFORE�TAKING�IT�HOME�TO�MAKE�SURE�
THAT�EVERYTHING�WORKS� PROPERLY�
n� .AKE�SURE�YOU�HAVE�ALL� THE�
NECESSARY� LEADS�MANUALS�OR�OTHER�
ACCESSORIES�YOU�SHOULD� HAVE�
n� %ONjT �FORGET�TO� KEEP�YOUR�RECEIPT�

"59).'�"9�0(/.%
n� #E�AS�CLEAR�AS�POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO�BUY��.AKE�
SURE�YOU�CONFIRM�ALL�THE�TECHNICAL�
DETAILS�OF�WHAT�YOU�ARE�BUYING��4OME�
THINGS�TO�BEAR�IN�MIND� ARE�VERSION�
NUMBERS�MEMORY�REQUIREMENTS�
OTHER�REQUIRED� HARDWARE�OR�SOFTWARE�
AND�COMPATIBILITY�WITH�YOUR�PARTICULAR�
MODEL�OF�"MIGA�	THAT�IS�MAKE�SURE�
YOU� KNOW�WHICH�VERSION�OF�,ICKSTART�
YOU�HAVE
�
n� $HECK�THE�PRICE�YOU�ARE�ASKED�TO�
PAY� AND�MAKE�SURE�THAT� ITjS�THE�
SAME� AS�THE�PRICE�ADVERTISED�

n� $HECK�THAT�WHAT�YOU�ARE�ORDERING� IS�
ACTUALLY�IN� STOCK�
n� $HECK�WHEN�AND�HOW�THE�ARTICLE�
WILL� BE�DELIVERED� AND�THAT�ANY�EXTRA�
CHARGES�ARE�AS�STATED�ON�THE�ADVERT�
n � .AKE�A�NOTE�OF�THE�DATE�AND�TIME�
WHEN�YOU�ORDER�THE�PRODUCT�

"59).'�"9�0/34
"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� ITjS�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�

-!+).'�2%452.3
8HICHEVER�METHOD�YOU�USE�TO�BUY�
YOU�ARE�ENTITLED�TO� RETURN�A� PRODUCT� IF�
IT�FAILS�TO�MEET�ANY�ONE�OF�THE�
FOLLOWING�THREE�CRITERIA�

/� 5HE�GOODS�MUST�BE�OF�
kMERCHANTABLE�QUALITYl �
� � 5HEY�MUST�BE� kAS�DESCRIBED��
b� 5HEY�MUST�BE�FIT�FOR�THE�PURPOSE�
FOR�WHICH�THEY�WERE�SOLD�OR�FOR�THE�
PURPOSE�YOU�SPECIFIED�WHEN�ORDERING��
*F�THEY�FAIL� TO�SATISFY�ANY�OR�ALL� OF�THE�
CRITERIA� THEN�YOU�ARE�THEN�ENTITLED�TO�
n� 3ETURN�THEM�FOR�A�REFUND�
n� 3ECEIVE�COMPENSATION�FOR�PART�OF�
THE�VALUE�
n� (ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN� RETURNING�ANYTHING�ENSURE�THAT�
YOU�HAVE�PROOF�OF�PURCHASE�AND�THAT�
YOU� RETURN�THE� ITEM�AS�SOON� AS�
POSSIBLE�AFTER�RECEIVING� IT�� 'OR�THIS�
REASON� IT� IS� IMPORTANT�THAT�YOU�CHECK�
AS�SOON� AS� IT�IS�DELIVERED�TO�MAKE�
SURE�EVERYTHING�YOU�ORDERED� IS�THERE�
AND�WORKS�AS� IT� IS�SUPPOSED�TO�

(/7�4/�0!9
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�
YOUR�MONEY�BACK�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�

'%44).'�2%0!)23
"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�

"59).'�0$
&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�SOURCES�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��#$

"59).'�"9�-!),
n� #EFORE�YOU�SEND�ANY�MONEY� RING�THE�SUPPLIER�TO�CONFIRM�THAT�THE�ITEM�YOU�
WANT�IS�IN�STOCK�AND�WHEN�THE�DELIVERY�IS�LIKELY�TO�BE�MADE��&NQUIRE�ABOUT�
RETURNING�UNWANTED�GOODS�AND�THE�SUPPLIERjS�REFUND�POLICY��'IND�OUT�ABOUT�
HIDDEN�EXTRAS�LIKE�POSTAGE�AND�PACKING�CHARGES�AND�WHETHER�THE�PRICES�
QUOTED�INCLUDE�7"5�

n� #EWARE�OF�COMPANIES�THA T�DO�NOT�INCLUDE�AN�ADDRESS�IN�THEIR�ADVERTS�

n� *F�ORDERING�GOODS�OF�MORE�THAN�_����IN�TOTAL�VALUE�ALWAYS�TRY�TO �USE�A�
CREDIT�CARD�� �IF�ANYTHING�GOES�WRONG�YOU�WILL�BE�LEGALLY�ENTITLED�TO�CLAIM�
AGAINST�THE�CREDIT�CARD�COMPANY�EVEN� IF�THE�RETAILER�HAS�GONE�BUST��:OU�
MAY�ALSO�GET�EXTRA� INSURANCE�� �CHECK�W ITH�THE�CREDIT�CARD�COMPANY�

n�"LWAYS�BUY�FROM�THE�MOST�RECENT�ISSUE�OF��C?=7�.>EFF;H

n�8HEN�YOUR�ORDER�ARRIVES� CHECK�EVERYTHING�CAREFULLY�� *F�ANYTHING�IS�
MISSING�DONjT �USE�THE�PRODUCT�AT�ALL�� �CONTACT�THE�SUPPLIER�IMMEDIATELY�� *F�
SOMETHING�DOESNjT �WORK�MAKE�THE�OBVIOUS�CHECKS�SUCH�AS�THE�FUSE�BUT�
DONjT �TRY�TO�FIX�THE�PRODUCT�

n� *F�A�PROBLEM�DOES�ARISE�CONTACT�THE�SUPPLIER�IN�THE�FIRST�INSTANCE�AND�
CALMLY�AND�POLITELY�EXPLAIN�YOUR�PROBLEM�� *N�MOST�CASES�THESE�THINGS�ARE�
MERELY�A�MIX�UP�OR�A�MISUNDERSTANDING�THAT�THE�SUPPLIER�WILL�HAPPILY�PUT�
RIGHT�� *F�YOU�THINK�YOU�HAVE�A�GENUINE�GRIEVANCE�THAT�HAS�NOT�BEEN� RESOLVED�
YOU�MIGHT�CONSIDER�CONTACTING�YOUR�LOCAL�5RADING�4TANDARDS�0FFICER�	THE�
NUMBER�W ILL�BE�IN�THE�PHONE�DIRECTORY�� �CHECK�THE� LOCAL�COUNCIL� LISTING
�

n� "LWAYS�KEEP�RECORDS�OF�CORRESPONDENCE�WITH�ANY�MAIL�ORDER�COMPANY�YOU�
DEAL�WITH�AND�ALSO�MAKE�A�NOTE�OF�WHERE�AND�WHEN�YOU�SAW�THE�PRODUCT�
ADVERTISED��'ALSE�OR�MISLEADING�ADVERTISING�IS�AN�OFFENCE�AND�SUPPLIERS�
MUST�STICK�TO�WHAT�THEYjVE�SAID� IN�ADVERTS�
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�ST�$OMPUTING�$ENTRE�	-EEDS
� � � � � � �����
"CTIVA� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � *#$
" LPHA � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
"MIGA�'ORMAT� � � � � � � � � � � � � � � � � � � � � � � � � � � ���
"MIGA�'ORMAT�4PECIA LS� � � � � � � � � � � � � � � � � ���
"NGLIA�1%� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
"RNOR� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
# � 5 �'ONTS� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
#RIGHTON�$OMPUTER�4UPPLIES� � � � � � � � � � � � ��
$A LIGARY � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
$OOMBE�7ALLEY� � � � � � � � � � � � � � � � � � � � � � �� ���
$UMANA� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
%5#4� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
%ATAPLEX� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
% IG ITA � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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FIRST�PAGE�OF�THE�ARTICLE� IN�WHICH�
THE�SUBJECT� IS�MENTIONED�
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$OVER�DISK� ��
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'ILE�TRANSFERS� ��
'INAL�8RITER� �
'UTURE�&NTERTAINMENT� ���
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1RODUCT� LOCATOR� ���
1UBLIC�DOMAIN� ���
3EADER�ADS� ��
3ESOURCE�HANDLING� ��
4CANNERS� ��
4EQUENCING� ��
4TACKS� ��
4UBSCRIPTIONS� ��
5ALKING�4HOP� ���
6SER�GROUPS� ��
7IDEO� ���
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"RE� THERE� ANY� PRODUCTS� OR�
SUBJECTS� YOUjD� LIKE� US� TO�
TAKE� A� LOOK� AT �8ELL� JUST�
DROP�A� LINE�TO�
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���.ONMOUTH�4TREET�
#ATH�"VON�#"���#8�
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�
HIS�HAS�GOT�TO�BE�ONE�OF�THE�
BEST�PRIZES�WEjVE�EVER�
GIVEN�AWAY�� �_����OF�
SCANNER�THAT�OUR�REVIEWER�
RECKONS�IS�COMPARABLE�TO�RIVAL�

MODELS�WORTH�THOUSANDS�OF�POUNDS�
6SING�HAND�SCANNERS� IS� ALL�VERY�

WELL� BUT�WHY�BOTHER�WHEN�YOU�CAN�
PUT�YOUR�IMAGE�TO�BE�SCANNED�ON�TO� A�
FLATBED�AND� LET�THE�MACHINE�GET�ON�
WITH� IT�� 1ERFECT�RESULTS� IN�UP�TO������
MILLION�COLOURS�EVERY�TIME�

5HE�(5������1� KINDLY�DONATED�
BY�THE�GOOD�FOLK�AT�&PSON�HAS�MORE�
FEATURES�THAN�A�SCANNER�WITH� LOTS�OF�
FEATURES�� *T�WILL� HANDLE�"�� LENGTH� AND

64�-ETTER�WIDTH� PAGES� AND� IT�CAN�
EVEN�BE�USED� AS�A�COLOUR

PHOTOCOPIER�IF�YOU�CONNECT�IT�UP�TO� A�
���PIN�COLOUR�PRINTER�OR�A�)EWLETT��
1ACKARD�1AINT+ET�

*T�CAN�SCAN� IN� A�VARIETY�OF�
RESOLUTIONS� RANGING�FROM����TO�����
DOTS�PER� INCH��"�VARIABLE�ZOOM�FROM�
����TO������ENABLES�YOU�TO�
SIMULATE�SCANNING�AT�UP�TO������
DPI��:OU�CAN�ALSO�SELECT�FROM�SEVEN�
BRIGHTNESS� LEVELS� FIVE�SHARPNESS�
LEVELS� FOUR�COLOUR�CORRECTION�
SETTINGS� SIX�GAMMA�CORRECTION�
SETTINGS�THREE�HALFTONING�MODES� AND�
FOUR�BUILT�IN�DITHER�PATTERNS��5HE� LIST�
GOES�ON���

/EEDLESS�TO�SAY� ITjS�A�WONDERFUL�
PIECE�OF�KIT� AND�USING�IT�IS�SIMPLICITY�
ITSELF�� *F�YOU�ARE� LUCKY�ENOUGH�TO�WIN�
PLEASE� REMEMBER�THAT�YOU�LL� NEED�
SOME�SOFTWARE�TO�ENABLE�YOUR�"MIGA�
TO�TALK�TO� IT��5HE�VARIOUS�COMPATIBLE�
PACKAGES�ARE� REVIEWED�AND� RATED� IN�
OUR�SCANNERS�FEATURE�STARTING�ON�
PAGE����

*F�YOU�WANT�TO� BE�A�CONTENDER�
HAVE�A�GO�AT�THE�THREE� RIDICULOUSLY�
EASY�QUESTIONS� IN�THE�BOX��4END�YOUR�
ANSWERS�WRITTEN� ON�THE�BACK�OF�A�
POSTCARD� 	OR�A�SEALED�ENVELOPE
�
ALONG�OF�COURSE�WITH�YOUR�NAME�AND�
ADDRESS� TO�

8HAT�A�SCAN�
�C?=7�.>EFF;H�
���.ONMOUTH�4TREET�
#ATH�#"���%-�

5HE�CLOSING�DATE�FOR�ENTRIES� IS�'RIDAY�
��%ECEMBER��5HE�WINNER�WILL� BE�THE�
FIRST�CORRECT�ENTRY�DRAWN� FROM�THE�
EDITORjS�CARDBOARD� BOX�	HE�EF;>>�CANjT�
AFFORD�A�HAT
�� 4END�ONLY�ONE�ENTRY�PER�
HOUSEHOLD�AND� PLEASE�STATE� IF�YOU�
DON�T�WANT�YOUR�NAME� INCLUDED�ON�A�
MAILING� LIST�

5HE�COMPETITION� IS� NOT�OPEN�TO�
EMPLOYEES�OF�'UTURE�1UBLISHING�OR�
&PSON�� THE�EDITORjS�DECISION� IS�FINAL��
AND�THE� RELATIONSHIP�BETWEEN�MATTER�
AND�ENERGY�CAN�BE�DESCRIBED�BY�THE�
EQUATION� &�MC?�� #$

4(%� 1 5 %34 )/. 3
���8HICH� INTERFACE�METHOD� IS�USED 	A
��
TO�CONNECT�THE�&PSON�(5������1�TO 	B
�
THE�"MIGA 	C
� ��
	A
� PARALLEL
	B
�SERIAL ���8HO�DIRECTED�THE� ���S�SCIENCE
	C
�4$4* FICTION�FILM�.97DD;HI�	YOU�KNOW

THE�ONE�WITH�THE�EXPLODING�HEAD
 
��� *F�YOUjRE�GOING�TO�SCAN�AN� IMAGE 	A
�1ETER�(REENAWAY
IN�MONOCHROME�MODE�HOW�MANY 	B
�4TEVEN�4PIELBERG
BITS�PER�PIXEL�WOULD�YOU�USE 	C
�%AVID�$RONENBURG
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