
$ � $ ! �
� � � � � � � � � �

� � � � 
 �
;������� ����������
."+!�+!��
����$���!���,��+"'&�$�(��#� �*��

)��+!�0�)��$$0�',+�'��+!"*�.')$�	

��$��#����� ������

�
�
�
��� ���
��
�&���(+!�"&�')%�+"'&�'&���#�!��"���*'%�3
+!"& ��)�*!��)'%�+!��*+�+��'��
�&%�)#�

�$"���""�� ����
�

;������
�� �
���
��*�"+� '+�%')�� $'**�+!�&����$'���')�"*�"+�
���"+�'����*!�  0�'$���' 	

������� �����	

���� ����
���� �� 9 � �
��&�0',�+),*+��'.�)�*��"��'����#,(�
�0*+�%�+'�#��(�0',)�!�)���"*#���+��"&+��+	�

��!�&�!��!�%��&�� ����	�

�41�&70&13�0".&,�3"$+,&2�",,�8/41�
-*("��
1&,"3&%�01/#,&-2��6)&3)&1�3)&8�#&�)"1%6"1&�
/1�2/'36"1&��#"2*$�/1�"%5".$&%�

�42*$���&2+3/0��4#,*2)*.(��
�����

-*("�����
-*("�
%5/$"3&��
�&77�
�1/(1"--*.(�����1/(1"--*.(���� �
�"1%6"1&��&0"*12���)"/2���4#,*$�
�/-"*.�".%�-/1&

�����������������������



�)&�#&23�"�6/1%�01/$&22/1�
$".�#&���

1EG:LEGI>��U�����
���)?=?I7�#DI;GD7I?ED7�
�� ���������������	��
�
I $  �
��

���� �
��
� "

 

�
. -
?@" @
�\
��


? � 9

� � � � 12� *

# 4 [ � �� S�
<� � �

������ ��� � � � � � � �
- � � � � � � � �

E � �9�
=@=�N7G;?-

�&�6.3�4"-2�2.�2"*%�"� #+.1%0� +..*�"2�2(%�-%4� .0$4.02(�#"++� �	��� �
��
	��
.0�40)2%�2.��)')2"��  ,��*)-.	��5,.32(� �2���34��(!&�(�

�;HI�FG?DI;G�HJFFEGI

��(%�3+2),"2%�)-�4.0$�
/0.#%11)-'�/.4%0�

�.2%$��%12� .0$��0.#%11.0�
��-1/)0"2).-"+��2("2�1�2(%�4.0$�

�! �6�

�
�& +�$$��'& +

�
.>;� /D ?K; GH ?IN �E<�
1 7 B; H 	� -L7DH;7

�;HI�H?BAN
HCEEI>�FG?DI?D=� �;HI��ECFJ=G7F>?9�<EDIH �;HI�G;H;7G9>�7D:�I;HI?D=

�.2%$��%12� .0$��0.#%11.0�
�� �'..$�+%-'2(�#+%"0�.&�2(%�&)%+$�

�;HI�?DI;G<79;�:;H?=D �;HI�I;9>D?97B�HJFFEGI

���	�����������
����
��
���

;�����
�
��


 ���	����	�����

�)')2"� �-2%0-"2).-"+� �),)2%$� �+"#*��.01%��.31%� �5,.32(� �!�� ���� �-'+"-$� �%+%/(.-%��	�� � �
��
	 � �"#1),)+%��	�� � �����	

 �� �C;C8;G�E<�I>;��?=?I7�=GEJF�
 � � � �

�?=?I7	� I>;� �?=?I7� BE=E	� 7D:�1EG:LEGI>� 7G; � G;=?HI;G;:� IG7:;C7GAH� E<��?=?I7� "EB:?D=H� &I:�� -97B78B;� INF;�EJIB?D;H� 7G;� B?9;DH;:� <GEC��=<7� �?K?H?ED� E<�'?B;H� #D9�� �=<7� ?H� 7 � G;=?HI;G;:� IG7:;C7GA� E<��=<7
!;K7;GI	� � ! �� #DI;BB?<EDI� ?H� 7� G;=?HI;G;:� IG7:;C7GA� E<�'?B;H� #D9�� �?=?I7�
"EB:?D=H�&I:� 79ADELB;:=;H�I>7I�7BB� G;=?HI;G;:� 7D:�EI>;G�IG7:;C7GAH�JH;:� ?D� I>;�I;MI�E<�I>?H�7:K;GI�7G;� I>;�FGEF;GI?;H�E<�I>;?G�G;HF;9I?K;�9ECF7D?;H��1>?BHI�;K;GN�97G; �>7H� 8;;D� I7A;D� IE�;DHJG;�I>7I�I>;� ?D<EGC7I?ED�FGEK?:;:� ?D� I>?H�7:K;GI� ?H�799JG7I;	� �?=?I7�"EB:?D=H�&I:�97DDEI

8;�>;B:� B?78B;�<EG�7DN�;GGEGH�EG�EC?HH?EDH�I>7I�C7N�>7K;�E99JGG;:�� -EB:�HJ8@;9I�IE�HI7D:7G:�9ED:?I?EDH�E<�H7B;�� ��7D:�)��



8 & - $ 0 . &

G G �
 3� �&+ -"$

&4(#$

5O�HELP�YOU�FIND�WHAT�YOU�WANT
QUICKLY�AND�EASILY
� HERE� IS�A�CROSS�
REFERENCED� LIST�OF�ALL�THE�PRODUCTS
AND�SUBJECTS�COVERED� IN�THIS
MONTHiS��F B@: �-AHII>K��:OU�LL� FIND
A�DETAILED� INDEX�TO�THE�MANY
SUBJECTS�DEALT�WITH� IN�THE� PROBLEMb
SOLVING��F B@: ��GLP >KL �SECTION
GIVEN�ON�PAGE�����5HE�PAGE
NUMBERS�GIVEN�ARE�FOR�THE�FIRST�PAGE
OF�THE�ARTICLE� IN�WHICH�THE�SUBJECT�IS
MENTIONED�

��# ��
"MERICAN�NEWS ��
"MIGA�"DVOCATE ��
"MIGA%04 ��
".04 ��
"NSWERS ��
"3EXX ��
#ACK�*SSUES ���
#OOK�REVIEWS ��
#USINESS ��
$�1ROGRAMMING ��
$HAOS ���
$ODE�$LINIC ��
$OMPETITION ���
$ONTENTS �
%ATABASES ��
%ESKTOP�1UBLISHING ��
%*:�)ARDWARE�3EPAIRS ��
�)-�&�� ��
&DUCATION ��
&GG�TIMER ��
'ILES ��
 EB@A M*: MAL ��
'ONTS ��
)ARD�DISK�BACKUP ��
#G M> K;:L> ��
#G M> K?: <> ��
-EGAL�ADVICE ��
-ETTERS ��
.USIC ��
/EW�"MIGAS ��
/EWS ��
* >KLHG: E�* : BG M ��
1RODUCT�-OCATOR�� �SOFTWARE ���
1UBLIC�%OMAIN ���
3ANDOM�ACCESS�FILES ��
3EADER�"DS ���
4AMPLES ��
4CREEN�FILTER ��
4CRIPTS ��
4URVEY ��
5YPEFACES ��
6SER�(ROUPS ��
7IDEO ��
8ORLD�0F�$OMMODORE ��

"RE� THERE� ANY� PRODUCTS� OR
SUBJECTS� YOU�D� LIKE� US TO
TAKE� A� LOOK� AT �8ELL
� JUST
DROP�A�LINE�TO�

�GCA;�.BIJJ?L�
���.ONMOUTH�4TREET


#ATH�#"���#8�

6 $ + " ., $
�

OT�NEWS�FROM�$OMMODORE� IS�WHAT�WE�
PROM ISED� LAST�MONTH
� AND� TH A TiS�WHAT�
WEiVE�GOT�FO R�YOU�� /OT�ONLY�ARE�WE�
CARRYING�A� REPORT�ON�THE� LA TEST� IN� THE�

"MIGA� RANGE�� �THE�"�������� �� �ON� PAGE� ��
� BUT�
ALSO� AN� UNCOMFIRMED� BUT�WELL�SOURCED� STORY�ON� AN�
EXCITING�$%�BASED�"MIGA�CONSOLE� RUMOURED� TO � BE�
SCHEDULED� FO R�A�$HRISTMAS� LAUNCH�� 4EE� PAGE� ��� FOR�
THE�DETAILS�

4O� HOW�MANY�O F�YOU�WANT�TO� KNOW�HOW�YOUR�
"MIGA�WORKS� � �NOT�JU S T�HOW�TO� SWITCH� IT�ON�AND�O FF�
AND� S TU FF�IN� D ISKS
� BUT� > Q : < M ER �WHA TiS�GOING�ON�
INSIDE� IT �8ELL
� STARTING�ON� PAGE� ��� IS� A� NEW�SERIES�
THA T�AIMS�TO � TE LL� YOU�JU S T�THA T��"ND� BELIEVE�ME
� I T iS�
DAMNED� USEFUL� INFORMATION�� �ONCE�YOU� KNOW�HOW�
YOUR�"MIGA� TICKS � AT�A� FUNDAMENTAL� LEVEL
� YOUi LL� FIND�
THA T�EVERYTHING�YOU� LEARN� ABOUT�HIGHER� LEVEL�
CONCEPTS�� �B ITMAPS
� STRUCTURED�DRAWINGS
� SOUND�
SAMPLES
� D ISK�DRIVES
� WHATEVER�� �W ILL� MAKE� SO�
MUCH�MORE� SENSE�� :OU� REALLY� < : G �BECOME� AN�
"MIGA�EXPERT�

5HIS�MONTH� SEES�THE � S TA RT�O F�A� NEW� SECTION��
8INDOW�4HOPPER�� *T�S � HERE� THA T�WE� TAKE�A� LOOK� AT�
ALL� THOSE�M ISCELLANEOUS� PRODUCTS� THA T
�WHILE� NOT

BEING� IMPORTANT�ENOUGH�
TO �WARRANT�SEVERAL�
PAGES�ON� THE IR�OWN
� ARE�
NEVERTHELESS�WORTH�
EVALUATING�� 4O
� IF�YOUiRE�
A FTE R�A� NEW�SCREEN�FILTE R�
OR�A�DISK�BASED�
"MIGA%04�TUTORIA L
� TURN�
TO � PAGE����

5HATiS� NOT�THE�ONLY�
CHANGE�WE�VE�MADE�� �
I T iS�GOODBYE�TO� %AVE�
(REEN� AND� %IANA�5AYLOR
�WHO� ARE�O FF�TO� PASTURES�
NEW
� AND� HELLO� TO�"LEX�4OBOSLAY�AND� .ARK� /OTTLEY��
"LEX�TAKES�OVER�AS� PRODUCTION� EDITOR
� WHILE�.ARK� IS�
OUR�NEW�ART�EDITOR�� :OU� CAN� BE� ASSURED� THA T
� WITH�
THE IR�AID
� FUTURE� ISSUES� ARE�GOING�TO � BE� EVEN� BETTER�
THAN� BEFORE�

&NJOY�TH IS � ONE�

40'58"3&�'03�/085
%ID� YOU� KNOW�THERE�ARE�THOUSANDS�OF�"MIGA�
PROGRAMS�WHICH�ARE�AVAILABLE�FOR� LITTLE �MORE�THAN�THE�
PRICE�OF�A�DISK
� AND�MANY�MORE�THAT�YOU�CAN�TRY�OUT�
BEFORE�YOU�BUY � *N�1UBLIC�%OMAIN�8ORLD�WE�TAKE�A�
LOOK�AT�THE�BEST�OF�THESE�PROGRAMS�AND�SHOW�YOU�
HOW�EASY� IT� IS�TO�GET�HOLD�OF�THEM�

5AKING�PRIDE�OF�PLACE� IN� THIS�MONTHiS� ROUND�UP� IS�
��� A�BRAND�NEW�PROGRAMMING�LANGUAGE�FROM�8OUTER�
VAN�0ORTMERSSEN�� * T iS�FAST
� POWERFUL
� AND� I T iS�FREE��
1UBLIC�%OMAIN�8ORLD�OR

&�� �BY�GUM�
AS�WE�CALL� IT�THIS�MONTH
� STARTS�ON�PAGE����

���1"(&4�%&705&%�&9$-64*7&-:�50�
"/48&3*/(�:063�26&45*0/4

0UR�PANEL
�COMPRISING�EXPERTS�FROM�EACH�OF�THE�
MAJOR�FIELDS�OF�"MIGA�COMPUTING
� IS�THE�ANSWER�TO�
YOUR�PRAYERS��&VERY�MONTH� IT�SOLVES�MORE�GENUINE�
READER�PROBLEMS�THAN�ANY�OTHER�"MIGA�MAGAZINE��
"ND�IN�THE�$ODE�$LINIC�AIL�YOUR�PROGRAMMING�ERRORS�
ARE�EXPLAINED�AND�CORRECTED�AS�WELL�

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

5)&�"/48&34�45"35�0/�1"(&���

$-0 �� � $3**� *'12� -$� !-,2#,21�� 230,� 2&#� .�%#
:OUR�GUARANTEE�OF�VALUE

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

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

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

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


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

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

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

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

5HE�HOME�OF�#RITAINiS�FINEST�COMPUTER�MAGAZINES��
"MIGA�4HOPPER�m�"MIGA�'ORMAT�

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

45�'ORMAT�m�:OUR�4INCLAIR�m�4EGA�1OWER�
"MSTRAD�"CTION�m�1$�"NSWERS�m�1$�'ORMAT�
5OTAL��m�4UPER�1LAY�m�.EGA�m�(AMESMASTER�
� �AND�MASSES�MORE�COMING�AT�YA�IN����TOO

".*("�4)011&3�m �*446&����f �+6/&� ����� +
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)*� 
�iM� +AKKI� #RAMBLES� AND� FROM� THIS�
MONTH�ON� *iLL�BE�WRITING�THIS�COLUMN�
EXCLUSIVELY�FOR�*/%*�
4O�KNOWING�THAT�ALL�YOU�FOLKS�ARE�$OM�
MODORE� FANATICS
� *� WILL� BE� AIMING� T��
PROVIDE�YOU�WITH� THE�BEST� INSIDE� INFOR�
MATION� ON�WHAT�S� NEW� IN� THE�$OMMO�
DORE�WORLD�TOGETHER�WITH�THE�LATEST�HINT��
AND�TIPS�
4INCE�AGREEING�TO�WRITE�FOR�*/%*
� *�HAV��
BEEN�AMAZED�AT�HOW�BIG� THE�$OMMO�
DORE�MARKET�PLACE� IS�� */%*�TELL�ME�THA�
THEIR� SALES� DESK� HAS� BEEN� SWAMPET�
WITH� ORDERS� FOR�THEIR�"MIGA� ����� HAR��
DISK�OFFERS�
/OT�SURPRISING
�WHEN�YOU�CONSIDER�THA�
THEY� ARE� OFFERING� A� PRODUCT� OFFICIAL���
COVERED�BY�$OMMODORE�MAINTENANC��
THROUGH�8ANG�6,�
0F�COURSE
�YOU�CAN�BUY�A�NON�STANDAR��
"MIGA�WITH� A�DEALERS�OWN�WARRANTY�BU�
THEN$OMMODORE�DO�NOT�GIVE�THEIR�
APPROVAL�WITH�OUT�A�GREAT�DEAL�OF�THOUGHT
*� KNOW�WHAT� *iDPREFER�TO�BUY��
$ONGRATULATIONS�TO�%AVID�1LEASANCE�OR�
HIS� APPOINTMENT� AS�(ENERAL� .ANAGE�
AT� $OMMODORE� AS� HE� TAKES� THE� HELN�
FROM�,ELLY�4UMNER��%AVID�HAS�BEEN�A�
$OMMODORE� FOR�MANY� YEARS� AND� HAI�
MOST�RECENTLY�BEEN�RESPONSIBLE�FOR�TH��
DEVELOPEMENT�OF�THEIR�BUSINESS� IN� TH��
4TATES�
$OMMODORE� TELL� ME� THAT� THE� "�����
$OMIC� 3ELIEF� 1ACK� HAS� BEEN� A� REA�
SUCCESS
� THANKS� TO� ALL� YOU� GENEROU��
4LEEPWALKER� FANS�� %ONiT� FORGET� $OM�
MODORE�DONATE�_���ON� YOUR�BEHALF� T��
THE�$OMIC�3ELIEF�'UND�FOR�EVERY�1AD�
SOLD�
#Y�NOW�YOU�WILL�ALL�KNOW�ABOUT�THE�NEV�
"MIGA���������� AND� ITiS� AMAZING� CA�
PABILITIES� BUT� MORE� ABOUT� THAT� NEX�
MONTH
�ESPECIALLY�*F�*�CAN�GET�MY�HANDS�
ON�ONE�BEFORE�THEY�ARE�ALL�GONE�
8HAT� *� NEED�NOW�IS� LOADS�OF�FEEDBACL�
FROM�YOU��5�ELL�ME�ABOUT�YOUR�"MIGA�AN��
IF� YOU� HAVE� ANY� TIPS� THAT� MAY� HELJ�
OTHERS� OR� PROBLEMS� THAT� *� CAN� PAS��
ON�5HE�BEST�LETTER�WILL�BE�PRINTED�AND�TH��
WINNER�WILL�RECEIVE�A�SUITABLY�EXCESSIV��
PRIZE��"LL�LETTERS�TO� 1::9��@1<2;5A��>9�
C<=� ��>� �$����9@53B�#19;�� 
� (9=7E1�
�=4
� �AB1B5�� �1AB5@=� �D5
� "938695;3�
)B166A�� -A
���)�


4EE�:OU�/EXT�.ONTH�
,IND�3EGARDS
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/EW�"MIGA� LAUNCHED�AND�A�CONSOLE�BEATER�RUMOURED�
1-64�A� REPORT�ON�/EW�:ORKiS�8ORLD�0F�"MIGA�SHOW

0 : E D B G @ � / A H I � � �
5HE�HOTTEST�"MIGA�RELATED�TOPICS� RECEIVE�AN�AIRING

3FM� KGE?�MVNMRMB� ��
5HE�DEFINITIVE�GUIDE�TO�THE�INNER�WORKINGS�OF�THE�"MIGA��
8E�TEIL�YOU�YOUR�BITS�FROM�YOUR�BYTES
� REVEAI�THE�NATURE�
OF�TRUTH�AND�EXPLAIN�THE�REASONING�BEHIND�LOGIC

� F B @ : � � G M �P : K > � � �
/OBODY�DOES� IT�BETTER�� �MORE�OF�YOUR�REAL�LIFE�"MIGA�
PROBLEMS�ARE�SORTED�BY�OUR�EXPERT�PANEL

� H = : � � E B G B <
&LIMINATES�THE�BUGS� IN�A�PROGRAM�DESIGNED�TO�FIND�BUGS

2 B = H H � � /
* > KLHG: E�* : BG M�AIMS�TO�TAKE�SOME�OF�THE� LIME�LIGHT�FROM�
�>ENQ> �*:BGM��$AN� IT�DO� IT �1-64�UPDATES�ON�)I: E0 BL BHG �
AND�A� LOOK�AT� .>KK: ?HKF �AND�' :D>I: MA �FOR� 0BLM:

) : L D � �
0UR�NEW�MUSIC�COLUMNIST�5IM�5UCKER�OPENS�WITH� AN�
EXPLANATION�OF�HOW�YOU�CAN�GET�THE�BEST�OUT�OF�SAMPLES�
WITH�YOUR�SEQUENCER

 H L D M H I � , N ; E B L A B G @ � � �
4OFTL�-OGIK�S� .RI>-F BMA
� A�PACKAGE�THAT�ENABLES�YOU�TO�
DESIGN� STRUCTURED�TYPEFACES� IN�1OST4CRIPT�AND�
$OMPU(RAPHIC�FORMATS
� COMES�UNDER�SCRUTINY

� ) + / � � < M B H G � �
.ORE�SHENANIGANS�WITH�".04�1ROiS� #G M> K?: <> �SUBb
LANGUAGE�AS�WE�MOVE�TOWARDS�CREATING�A�FILE� REQUESTER

� G B @ : � + / W �
"�BEGINNERiS�GUIDE�TO�SCRIPTS� IN�"MIGA%04

! = N < : M B H G � � �
-EARN�A�THING�OR�TWO�ABOUT���#�$NG BHK
� AN�EXCITING�SET�OF�
EDUCATIONAL� PACKAGES�FROM�&UROPRESS�4OFTWARE

� F B @ : � � = P H < : M H � �
-EGAL�ADVICE�FOR�THOSE�WHO�FEEL�THEY�HAVE�HAD� LESS�
THAN�A�FAIR�DEAL�WHEN�BUYING�COMPUTER�KIT

� . H Q Q � �
+ASON�)OLBORN�SHOWS�THAT�USING�RANDOM�ACCESS�FILES�
NEEDN�T�BE�A�HIT�AND�MISS�AFFAIR

$ : K = �  B L D � � : < D N I / +
"�REVIEW�OF�A�COST�EFFECTIVE�SYSTEM�THAT�ENABLES�YOU�TO�
BACK�YOUR�HARD�DISK�UP�ON�TO�7)4�VIDEO�TAPE

� � , K H @ K : F F B G @ � �
5HE�SPECIFICATION�FOR�AN�ADDRESS�BOOK�PROGRAM� IS�
OUTLINED
� AND� THE� IMPORTANCE�OF�PLANNING�IS�EXPLAINED

3 B G = H P � / A H I I H K � �
3EVIWS�OF�#RUCE�4MITH�#OOKS�� LATEST�OFFERINGS
� AN��$-*�
SCREEN�FILTER
� A�BOOK�ON�"MIGA�CHAOS
� A�DISK�BASED�
"MIGA%04�TUTORIAL�AND� EB@A MI: MAL 
� AN� ANIMATION�AID�FOR�
�>ENQ>�* : BG M� #0

. H : = H K � / N K O H R � � �
5ELL� US�WHAT�YOU�THINK�ABOUT��F B@:�-AHII> K

� N L B G H L L � �
.ARK�4MIDDY�FILES�A�REPORT�ON� #G M> K�:L> 
� A� RELATIONAL�
DATABASE�THAT�HAILS�FROM�%ENMARK

 % 5 � $ : K = P : K H � . H I : B K L � �
� � � "�LOOK�AT�SOME�SOFTWARE�THAT�HELPS�YOU�FIX�YOUR�"MIGA

1 L H K � # K H N I L
(ET�IN�TOUCH�WITH� LIKE�MINDED�"MIGA�FANS

. H : = H K � � = L

� �

� � �
:OUR�CHANCE�TO�PICK�UP�A�HARDWARE�OR�SOFTWARE�BARGAIN

� A : H L � � �
'ULFILL�YOUR�GOD�LIKE�URGES�AND�CREATE� SOME� LANDSCAPES�
WITH�$ONRAD�#ESSANTiS�GUIDE�TO�CHAOS� IN��%
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*/%*�%IRECT�.AIL� IS�ORIG INAL�AND�VERY�
EXCITING�� #EFORE�YOU�BUY�MAIL� ORDER�
YOU�MUST�FIRS T�BE�CONFIDENT�THAT�YOU�WILL�
RECEIVE�THE�PRODUCT�YOU�VE�ORDERED�AND�
THAT�THE�SUPPLIER�W ILL� STILL� BE�THERE� IN�THE�
FUTURE
�SHOULD�YOU�NEED�THEM�

"�MAIL� ORDER�PURCHASE�FROM� */%*� IS�A�
SAFE�AND�SECURE�DECISION
�AND� HERE�S�
WHY�

*/%*� IS�A�WHOLLY�OWNED�SUBSID IARY�OF�A�
PUBLIC�COMPANY�NOW�IN� ITS�TENTH�YEAR�OF�
TRADING�AND�SPECIALISING� IN�THE�SUPPLY�
OF�COMPUTER�PRODUCTS�

8 ITH�A�TURNOVER�APPROACHING�_���
M ILLION�PER�ANNUM
�WE�HAVE�THE�
RESOURCES�AND�THE�PURCHASING�POWER�TO�
OFFER�YOU�THE�BEST�DEALS
�DELIVER�THEM�
NEXT�DAY�NATIONWIDE�AND�ALWAYS�BE�
AROUND�WHEN�YOU� NEED�US�

4"-&4�"/%�4611035

5HE�EVENT�MAY�BE�OVER�BUT�THE�FUND�RAISING�STILL�GOES�ON��*F�YOUR�LOOKING�FOR�THE�LATEST�IN�"R�
TECHNOLOGY�THEN�THIS�IS�THE�STARTER�PACK�FOR�YOU��#ASED�AROUND�THE�OUTSTANDING�"����
�
PACK�ALSO�GIVES�YOU�SLEEPWALKER
�A�MOST�ADDICTIVE�PLATFORM�GAME�FROM�OCEAN�SOFTWARE����
BE�PLEASED�TO�KNOW�THAT�EVERY�ONE�OF�THESE�PACKS�PURCHASED�RAISES�ANOTHER�_���FOR�$��
3ELIEF�
"�����45"/%"3%�'&"563&4�
m �������1ROCESSOR�� m �1$.$*"�SLOT�� ��.#�$HIP3".�� ������ *NTERNAL�%RIVE�
m �""�$HIPSET
m#U ILT�IN�57�MODULATOR�� n"LPHA�NUMERIC�KEYPAD�� .ONTHS�AT�HOME�MAINTENANC

PER�MONL

0''*$*"-�"�����)%�4:45&.4
5HE�"M IGA������SUPPLIED�BY�*/%*�%IRECT�.AIL�NOW�

INCLUDES�THE�OFFICIAL� 	LEGAL
�$OMMODORE�INSTALLATION�
D ISK�AND�HARD�DRIVE� UTILITY�MANUAL�� *NDI�ARE�THE�ONLY�
OFFICIA L�SUPPLIER�OF�"M IGA������)ARD�%RIVE�SYSTEMS
�
THA T� INCLUDE� THE� OFFICIAL� SOFTWARE
� DOCUMENTATION�
AND�ON� ��SITE�WARRANTY

_������� OR�FROM� _������
�	$REDIT�PRICE�BASED�ON����MONTHLY�PAYMENTS�"13�������
5OTAL�REPAYMENT�_�������AND����DAY�DEFERRED�PAYMENTS�


"��������.&(�)%� */%*�13*$&�_�������
"��������.&(�)%� */%*�13*$&�_�������
"��������.&(�)%� */%*�13*$&�_�������
*/%*�"�����"$$&4403:�1"$,
1ACK�$ONTAINS�
m ���4UPERB�(AMES� � � *NTERNATIONAL�(AMES�$HALLENGE� 5HE�$OOL�$RO�

1ARADROID����m � ;APSAC�AND�;APPO�5��SHIRT
*/%*�13*$&�_�����

������)ARD�%ISK� UPGRADES�AVAILABLE�ON�ANY�"������6PGRADE�INCLUDES�FULL�8ANG�WARRANTY�ON�"�����AND�)ARD�DISKS��1HONE�FOR�A

� ) %# � � � � �

5HE� */%*�SALES�TEAM�HAVE�BEEN� TRAINED�
TO�TAKE�YOUR�ORDER�WITH�THE�UTMOST�CARE�
AND�EFFICIENCY��"LL� STOCK�OFFERED� FOR�SALE�
IS�HELD� IN�STOCK
� CENTRALLY�AT�OUR�GROUP�
WAREHOUSE�COMPLEX�AND� IS�AVAILABLE�
FOR�NEXT�DAY�DELIVERY
�DIRECT�TO� YOUR�
HOME�OR�BUSINESS�� *F�AT�ANY�TIME�WE�ARE�
OUT�OF�STOCK�YOUR�MONEY�W ILL� NOT�BE�BANKED�
UNTIL� THE�PRODUCT� IS�AVAILABLE�
	A�PO IN T�WORTH�CHECKING�SHOULD�YOU�FEEL�
TEMPTED�TO�PURCHASE�ELSEWHERE
�

(ENERAL� INFORMATION� REGARDING�
PRODUCT� IS�AVAILABLE�FROM�OUR�SALES�
TEAM
�HOWEVER�TECHNICAL� SUPPORT� IS�
ALWAYS�AT�HAND�SHOULD�YOU�NEED�
ASSISTANCE�

"LL�PRICES�QUOTED�ARE� INCLUSIVE�OF�7"5�

%* %�0!(!/�(!
5EL�������������'AX� �����������

$3&%*5�'"$*-*5*&4

*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".�	 �.B�CHIP����.B�FAST
�EXPANDABLE�TO����.B�USING�
INDUSTRY�STANDARD� ��� �� BIT�4IMMS� MODULE�� *N� LINE�WITH� THE�
"MIGA�FLAGSHIP����������THE����������FEATURES�THE�NEW�"("�
GRAPHICS�CHIPSET
�GIVING�YOU�A�MASSIVE�PALLET�OF������MILLION�
COLOURS��"�RANGE�OF�HARD�DRIVE�OPTIONS�ARE�AVAILABLE�FORM���
�����.B�AND�INCLUDES�A�4$4*�OPTION�

������������.B�)%�*/%*�13*$&�_������
0THER�%RIVE�0PTIONS
������������.B�)%�*/%*�13*$&�_��������
������������.B�)%	EXDUSIVETO�*/%*
�1HONE�FOR�PRICE�
������������.B�4$4*�)%
	EXCLUSIVE�TO�*/%*
�1HONE�FOR� PRICE
"�FULL�RANGE�OF�APPROVED�UPGRADES�ARE�AVAILABLE�FORTHE������
���
�INCLUDING�ADDITIONAL�MEMORY�MODULES
�HARD�DRIVES
�1$�
BRIDGE�BOARDS
�'16�S�	�������������
�AND�THE������BIT�0PAL�
VISION�GRAPHICS�AND�VIDEO�SYSTEM�

$0..0%03&������.6-5*���
4:/$�.0/*503

"�����HIGH� RESOLUTION�MONITOR�FOR�THE�
USE�WITH�"�����"�����"�����"����

*13*$&

1ARNET�"DAPTOR�FOR�$%57

$ONNECT�A�$%57�1LAYER�TO�ANY�"MIGA
�AND�ACCES�
WORLD�OF�$%���30.�SOFTWARE�
5HE�1ARNET�INTERFACE�AND�SOFTWARE�WILL�ALLOW�THE�� �
$%57�TO�BE�USED�AS�A�$%���30.�DRIVE�WITH�ANY�"MIG�
WILL�GIVE�ANY�"MIGA�OWNER�ACCESS�TO�THE�VAST� RAR�
$%57�SOFTWARE�CURRENTLY�AVAILABLE�
5HE�$%57�PLAYER�OFFERS�EXCELLENT�VALUE�FOR�MONEY�
COMPARED�WITH�A�STANDARD�$%���30.�DRIVE�AND�INTE�
.OST�$%���30.�DRIVES�WILL�SET�YOU�BACK�OVER�_����
$%57�WILL�COST�YOU� LESS�THAN�_����AND�WILL� PLAY�
$%�S�IN�ADDITION�TO�$%���30.���$%57�DISK�S�
5HE�1ARNET�ADAPTOR�INCLUDES�THE�SOFTWARE�DRIVER�FO�
"MIGA
�INTERFACE�CABLE�AND�1%�DISK�WITH�DRIVER�SOF�
FOR�YOUR�$%57�PLAYER

(-#(�(/�KC�$J�\����H

*/%*�ARE�NOW�ABLE�TO�OFFER�COMPETITIVE�
CREDIT�FACILITIES�ON�ALL�ORDERS�OVER�_��������
"LL� CREDIT�FACILITIES�ARE�SUBJECT�TO�STATUS�
AND�APPLICANTS�MUST�BE�OVER�THE�AGE�OF����
*F�YOU�WOULD� LIKE�A�QUOTE�SIMPLY�CALL�OUR�
SALES� LINE�WHERE�ACCEPTANCE�CAN�NORMALLY�
BE�NOTIFIED�W ITHIN�THE�HOUR��8E�ARE�ALSO�
ABLE�TO�OFFER�$REDIT� *NSURANCE�TO�COVER�
REPAYMENTS� IN�THE�EVENT�OF�SICKNESS�OR�
UNEMPLOYMENT�

` � � � �� �
OR

` � � � �� �
IF�BOUGHT�WITH�AN�"MIGA

3ANGE�OF�"�����S�"�����S
�"�����S�AVAILABLE�
AT�AMAZING�PRICES�PHONE�FOR�DETAILS

� ) %# � �� � � �
"����4%�"�SINGLE�DRIVE�"MIGA�FOR�THOSE�OF�YOU� REQUIRING�A�BASIC�"����AT�A�VERJ�
COMPETITIVE�PRICE�
1"$,�*/$-6%&4��"����SINGLE�DRIVE
� BUILT�IN�57�MODULATOR
� �.B�MEMORY�� ���
.ONTHS�AT�HOME�SERVICE�
*/%*�7"-6&�"%%&%�'3&&
m �,ICK�0FF��� m1 IPEMANIA� m �4PACE�"CE�m �1OPULOUS�� .ICROSWITCHED�JOYSTICK

"���������1-64�$%57��������.0/*503��
*/%*�13*$&�_��������
$%57���1"3/&5�
*/%*�13*$&�_������

*/%*� 13*$&� _������
"����&1*$�1"$,�	���.B�)%
�1"$,�*/$-6%&4�
"����)ARD�%ISKS�	��.B
�m ���.B�.EMORY�� & P IC � � 3OMEc� .YTH�m �5RIVIAL�
1URSUIT� m �"MIGA�5EXTc � %ELUXE�1AINT� * * * � � ���.ONTHS�AT�HOME�SERVICE��
1-64�*/%*�"$$&4403*&4�1"$,�"4�-*45&%��$0.&4�8*5)�"/�&953"�
���,�3".�&91"/4*0/�'3&&�

*/ % * � 13*$&� _������

*/%*�"����"$$&4403:�1"$,�	'EATURED�WITH�888

m � .ICRO�4WITCHED�+OYSTICK�� -OCKABLE�%ISK�#OX�� %ISK�8ALLET�m ����#LANK�
%ISKS�m �,ICK�0FF��� 1IPEMANIA�m �4PACE�"CEc� 1OPULOUSc� ;APSAC�$ARRY�
$ASE�� �;APPO�5�4HIRT

13*$&�*� _�����

����**��� �*��!,�'&��$$�'*��*+�'.�*�O�����
	(�1�����&'/�&��&', !&��%'*���'*���%'&, +

5)&�8*-%
�5)&�8&*3%�"/%�5)&�8*$,&%�"����IS�AN�
IDEAL�STARTER�PACK�CONTAINING�A�CONSIDERED�MIX�OF�SOFTWARE
�
MAKING�THE�MOST�OF�THE�"MIGAS�AMAZING�CAPABILITIES��
1"$,�$0/5"*/4�
� � "����4INGLE�%RIVE
m � #UILT�IN�57�.ODULATOR
m � �� .B�.EMORY
m � 1USHOVER��(RANDPRIX
m � 4ILLY�1UTTY��%ELUXE�1AINT� ***
m � .OUSE�AND�.ANUALS
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8E�RESEARCHED� THE�COLOUR�PRINTER�MARKET�AT�GREAT�DEPTH�TO�FIND�A�COLOUR�PRINTER�GOOD�ENOUGH�TO�COPE�WITH�"MIGA�S�POWERFUL�GRAPHIC�OUTPUT
� YET�AT�AN�AFFORDABLE�PRICE�
8E�FOUND� THE�PERFECT�PRINTER�IN�THE�,9�1�������,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��8E�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�FOR�ADDED�VALUE 

/?L?QMLGA ,9�1���� ,9��1����
�8 0 3 %8 0 3 5) �$0.1-&5&-:�'3&&��8*5)�1"/"40/*$
26*&5�13*/5&34�5HE�WRITERS�CHOICE��5HE�ULTIMATE�WORD�PROCESSOR�FOR�".*("�
COMPUTERS��8ORDWORTH� IS�UNDOUBTEDLY�THE�ULTIMATE�WORD��DOCUMENT�PROCESSOR�FOR�THE�FULL�
RANGE�OF�".*("�COMPUTERS��5HE�GRAPHICAL�NATURE�OF�803%8035)�MAKES�PRODUCING�
DOCUMENTS�FASTER�AND�EASIER
�WITH�THE�ENHANCED�PRINTING�FONTS�	INCLUDING�FULL�1ANASONIC�
,9�1�������,9�1�����COLOUR�PRINTING�SUPPORT

�$OLLINS�SPELL�CHECKER�AND�THESAURUS
�NO�
OTHER�WORD�PROCESSOR�COMES�CLOSE���8ITHOUT�DOUBT�THIS�IS�ONE�OF�THE�BEST�DOCUMENT�
PROCESSORS�FOR�THE�".*("
�5ODAY�	"MIGA�'ORMAT

/03."-�331�_�������INC�7"5

5HE�NEW�1ANASONIC�,9���1�������PIN�QUIET�COLOUR�PRINTER�
1RODUCES�CRISP�CLEAR�TEXT�IN�MONO�OR�IN���GLORIOUS�COLOURS�WITH�
NEW�QUIET�TECHNOLOGY��5HE�NEW�,9���1�����IS�TYPICALLY���D#"�
QUIET�ER�IN�OPERATION
�THAN�THE�COMPETITION�
m � 'AST�1RINTING�4PEEDS����$14�%RAFT�AND����$14�/-2
m � $OLOUR�1RINTING���COLOUR�PALETTE�	BLUE
�RED
�GREEN
�YELLOW
�VIOLET
�MAGENTA�AND�BLACK

m � 2UIET�1RINTING�4UPER�QUIET��������D#"�SOUND�LEVEL�	MOST�MATRIX�PRINTERS�ARE�TYPICALLY�IN�
EXCESS�OF���D#"

m � ��3ESIDENT�'ONTS�0VER��
����TYPE�STYLES�USING�$OURIER�1RESTIGE
�#OLD�14
�3OMAN
�4CRIPT�
AND�4ANS�4ERIF�'ONTS
m � ��1APER�1ATHS�1APER�HANDLING�FROM�BOTTOM
�TOP�AND�REAR�FOR�TOTAL�FLEXIBILITY
m � ��:EAR�WARRANTY�FOR�TOTAL�PEACE�OF�MIND�

U������ + � � + �F J � 5HE�NEW�HIGH�PERFORMANCE�1ANASONIC�,9�����������PIN�
5 � J � 6 6 � 2UIET�COLOUR�PRINTER�OFFERS�LEADING�EDGE�QUIET�PRINTING
8 � �o o �= � �7 �o�7 �8 � TECHNOLOGY�AT�AN�AFFORDABLE�PRICE�
m � 'AST�1RINTING�4PEEDS�����$14�DRAFT
����$14�-2�AND����4-2�
m � $OLOUR�1RINTING���COLOUR�PALETTE�	BLUE
�RED
�GREEN
�YELLOW
�VIOLET
�MAGENTA�AND�BLACK

m � 2UIET�1RINTING�4UPER�QUIET����������K#"�SOUND�LEVEL�	MOST�MATRIX�PRINTERS�ARE�IN�EXCESS�OF�
��D#"

m � ��3ESIDENT�'ONTS�0VER����
����TYPE�STYLES�USING�4UPER�-2
�$OURIER�1RESTIGE
�#OLD�14
�
3OMAN
�4CRIPT
�AND�4ANS�4ERIF�'ONTS
m � ���1*/�%IAMOND�1RINTHEAD�)IGH�PERFORMANCE�AND�HIGH�QUALITY�OUTPUT
m � ��:EAR�8ARRANTY�FOR�TOTAL�PEACE�OF�MIND�

/?L?QMLGA�+ 2$1�/1(-3$1
*7/�
������+ 2$1�/1�*7/
�����+ 2$1�/

�
�� _�803%8035)�$0.1-&5&-:�'3&&��

8*5)�1"/"40/*$�-"4&3�13*/5&34�
5HE�WRITERS��CHOICE��5HE�ULTIMATE�WORD�
PROCESSOR�FOR�".*("�COMPUTERS��
/03."-�331�_�������INC��7"5

0NCE�AGAIN�*/%*�HAVE�JOINED�TOGETHER�WITH�1ANASONIC�TO�OFFER�ALL�"MIGA�OWNERS�
AFFORDABLE�PRICES��8E�ARE�ALSO�GIVING�AWAY�A�FREE�COPY�OF�8ORDWORTH�WITH�EVERY�
%51
�PRESENTATION�OR�COMPLEX�GRAPHIC�APPLICATIONS���THE�1ANASONIC�RANGE�OFFERS
,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�	����.B�AS�STANDARD
�
)1�LASERJET� **�&MULATION

* / % * � <13*$&

THE�MOST�OUTSTANDING�-ASER�1RINTER�OFFER�EVER��8E�ARE�NOW�ABLE�TO�OFFER�HIGH�QUALITY
�PROFESSIONAL�LASER�PRINTING�AT�
1ANASONIC�-ASER�1RINTER�PURCHASED�	331�_������
��8HETHER�YOU�ARE�LOOKING�FOR�A�LASER�PRINTER�TO�HANDLE�WORD�PROCESSING
�
YOU�THE�POWER�TO�MEET�YOUR�REQUIREMENTS�

,91�������

U������
INC��7"5

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

m � 4ATINPRINT�	OPTIMUM�RESOLUTION�
TECHNOLOGY
�

m � ��PAGES�PER�MINUTE
m � )1�-ASERJET� ***�&MULATION
�1$-��
m � ��4CALABLE�FONTS������BITMAP�

FUNCTIONS
m � 0PTIONAL��ND�INPUT�BIN� 	TOTAL�

PRINTER�CAPACITY���X�����SHEETS

m � 0PTIONAL�MEMORY�EXPANSION�TO�

����.B�	�� .B�AS�STANDARD
@@@@@@

*/ % * � 13*$&

U������
INC��7"5

m	4ATINPRINTERS�USE�OPTIMUM�RESOLUTION�TECHNOLOGY�
TO�PRODUCE�TRULY�OUTSTANDING�PRINT�QUALITY��5HIS�
SOFTWARE�TECHNIQUE�SMOOTHS�AWAY�TRADITIONAL�
JAGGED�EDGES�ON�CURVED�CHARACTERS�AND�LINES�
BY�VARYING�THE�PRINTED�DOT�SIZE�AND�POSITION
��

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

1ANASONIC�13*/5&3�"$$&4403*&4
�
�1"/"40/*$�"650."5*$�4)&&5�'&&%&3
"UTOMATIC�4HEET�'EEDER�FOR�,91�������,91������HOLDS����"��
SHEETS��*/%*�13*$&�_�����

�
�13*/5&3�%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�$"#-&
5O�BE�USED�WHEN�CONNECTING�"MIGA�TO�1ANASONIC�1RINTERS��
*/%*�13*$&�_�����	_�����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&�_____�S�0/�5)&�'0--08*/(�
"$$&4403:�1"$,4

1"$,��
1"/"40/*$�$0-063�3*##0/�1"$,
$ONTAINS���COLOUR�RIBBONS�FOR�THE�,91�������,91�����331�
_��������*/%*�13*$&�_������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"$,
$ONTAINS�"UTOMATIC�4HEET�'EEDER
���BLACK�RIBBONS
���COLOUR�
RIBBONS
��� DUST�COVER
���PIECE�PRINTER�STAND��331�_�������*/%*�
13*$&�_�������4"7&�_��������

"DD�_�����CARRIAGE�TO�ALL�PRINTER�ACCESSORIES�OR�COMBINATIONS�THEREOF



-�$*�*�����)*��$�&(%��))�%$�"��#���
�-�/�$%*�*�!����,�$*����%��*����(���*����")���,��"��"��
�)+� ��*�*%�)*�*+)�
��(���*��,��"��"��%$���� 
��� 
����������#%$*�)
�

-�/�$%*�(�$��$%-��%(���'+%*�
�)�#�����/�(�)&%$)�


".*("�3&$0..&/%&%

/EW�FROM � . IC ROBO TICS � FO R� THE�"���������
.����9"�"CCE LE RA TO R� LAUNCH��

.ICROBOTICS�BEATS�THE�COMPETITION�ON�PRICE
�PERFORMANCE
�
FEATURES�AND�CONFIGURATIONS�*/%*� IS�VERY�PLEASED�TO�ANNOUNCE�
THE�AVAILABILITY�OF�THE�NEW�������ACCELERATOR�PRODUCT�FOR�THE�
"������THE�MICROBOTICS�.�����9"�	CALL�IT�THE�k9"k�FOR�SHORT

���.);�SPEED�IS�STANDARD��.EMORY�MANAGEMENT�IS�STANDARD��
)UGE�����.#�MEMORY�DESIGN� IS�STANDARD�	 THE�BIGGEST�
MEMORY�SPACE�ON�ANY�"�����PERIPHERAL
�+UST�LOOK�AT�THESE�
SPECIFICATIONS�AND�PRICES�
.�����9"�8����.);�&$�����0.#�*/%*�13*$&�_�������
.�����9"�8����.);�&$������.#�*/%*�13*$&�_�������
.�����9"�8����.);�..6�����0.#�*/%*�13*$&�_�������
.�����9"�8����.);�..6������.#�*/%*�13*$&�_������

.&.03:�61(3"%&4�"/%�"$$&4403*&4�
.���� 5HE�ORIGINAL����.#�BATTERY�BACKED�UPGRADE�

FOR�THE�"����

.����5HE�ORIGINAL� �� .#�BATTERY�BACKED�UPGRADE�
FOR�THE�"����

**/1**13*$&�&������

��6P� M EM O RY �BOARD �� "GAIN�DESIGNED�FOR�THE�
"�����"�����.EMORY�UPGRADABLE�TO������OR��.#�

)/1II1#IC& LG���GG

)ARD�FRAME��SUITABLE�FOR� "�����"������"LLOWS�FOR�
THE�INTERFACE�OF�A�4$4*�HARD�DRIVE�

LI.0 LL18L$&L� _������

.#9�����
5HE�ORIGINAL�AND�THE�BEST�FLOATING�POINT�UNIT�AND�
MEMORY�UPPGRADE�FOR�THE�"MIGA�"������"VAILABLE�
WITH��
��03���.#�0'����#*5�'"45�3".�AND�A�
CHOICE�OF�FLOATING�POINT�UNITS��/OW�COMPLETE�WITH�RE�
TIME�CLOCK�	35$

.#9����;������� ���.);�0.#�*/%*�13*$&�_�������
.#9����;���������.);��.#�*/%*�13*$&�_�������
.#9����;������� ���.);��.#�*/%*�13*$&�_�������
.#9����;����������.);�0.#�*/%*�13*$&�_�������
.#9����;����������.);��.#�*/%*� 13*$&�_�������
.#9����;����������.);��.#�*/%*�13*$&�_�������
.#9����;����������.);���.#�*/%*�13*$&_�������
.#9����;����������.);��.#�*/%*�13*$&�_�������
.#9����;����������.);��.#�*/%*�13*$&�_������

"6%*0�7*46"-
.&(".*9�� -OW�COST
� HI� SPEC�DIGITAL�EFFECTS�
CARTRIDGE�PLUGS�INTO�PRINTER�PORT�OF�"MIGA��
"LLOWS�STEREO�SAMPLING� FROM�ALMOST�ANY�
MUSICAL�SOURCE�
*/%*�13*$&�_�����

7*%*�".*("�����5)&�ULTIMATE�LOW�COST�COLOUR�
DIGITISER� FOR� THE� "MIGA��5HE� BEST� VALUE� FULL�
COLOUR�DIGITISER�ON�THE�MARKETk
".*("�'03."5�
*/%*�13*$&�_�����

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

30$5&$�30$(&/�
&NTRY� LEVEL� (ENLOCK� FOR�ALL� "MIGAS��
3ECORD�STUNNING�"MIGA�(RAPHICS�ONTO�
4TANDARD�VIDEO�OR�OVERLAY�TEXT�AND�
GRAPHICS�ONTO�A�VIDEO�SIGNAL�
*/%*�13*$&�_�����

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�"MIGAS�
*/%*�13*$&�_������
30$5&$�30$,&:�
5HE�ULTIMATE�ACCESSORY�FOR�"MIGA���VIDEO�FANS��4EPARATE�3(#�
CONTROLS�TO�CROMA�KEY�ON�ANY�COLOUR
*/%*�13*$&�_������
1:3".*%�4$"//&3�
"�TOTAL�HAND�HELD�SCANNING�PACKAGE�FOR�ALL�"MIGAS�COMPLETE�
WITH�INTERFACE�AND�SOFTWARE�	MONO

*/%*�13*$&�_������

.0/*5034�%*4,�%3*7&4

;"110�&95&3/"-�'-011:��
:OU�VE�SEEN�ALL�THE�REVIEWS�ON�THIS�POPULAR�AND�

AFFORDABLE�SECOND�"MIGA�DRIVE��$OMPATIBLE�WITH�ALL�
"MIGAS�� **�/� %� *� *1� #� �$� &� *� _������

�2UALITY����OUT�OF������&XCEPTIONAL�VALUE�FOR�
MONEY���#�����%#&+*�$�� �$���

.6-5*45"35�30.4)"3&3
WITH�KICKSTART�7��*/%*�13*$&�_������
.65*45"35�30.4)"3&3�
WITH�KICKSTART�7�����*/%*�13*$&�_�����

".*("�1&3*1)&3"-4�
�.#�4."35$"3%��5HE�ORIGINAL�AND�STILL�
THE�ONLY�FULLY�1$.$*"�COMPATIBLE�MEMORY�
CARD�FOR�"����"������$OMES�WITH�LIFETIME�
GUARANTEE��#EWARE�OF�CHEAP�IMITATIONS
*/%*�13*$&�_������
�.#� 4."35$"3%�4AME� AS� ABOVE� BUT
MAXIMUM�.#L/%*�13*$&_������

;"110������5RAPDOOR�UPGRADE�FOR�
THE�"�����.#�WITH�35$�
*/%*�13*$&�_������
;"110����/$��"S�ABOVE�ONLY����,�
NO�CLOCK�*/%*�13*$&�_�����

����45�.0/*503��
$OMMODORESORIGINAL�AND�BEST�SELLING�COLOUR�STEREO�
MONITOR��/OW�INCLUDES�SWIVEL�AND�TILT�STAND�FOR�TOTAL�

EASE�OF�USE�*L/%*� *13*$&� �����
	_������� *F�PURCHASED�WITH�"����"�����"����


$0..0%03&�.14�����"�HIGH�QUALITY�
��PIN�%OT�.ATRIX�1RINTER�WITH�PAPER�AND�
TRACTOR�FEED�AND�IS�FULLY�COMPATIBLE�WITH�
&PSOM�'9���AND�*#.�*NDUSTRY�STANDARDS�
)IGH�SPEED�����$14�DRAFT�MODE�AND�AN�
/-2�MODE�OF����$14�
*/%*�7"-6&�"%%&%�'3&&�
%�13*/5���%ESIGN�GREETINGS�CARDS
�LETTERS�AND�POSTERS�".*("� -0(0��&DUCATIONAL�
AND�PROGRAMMING�LANGUAGE�".*("�7*4*0/��.ULTIMEDIA�"UTHORING�SYSTEM�FOR�VIDEO
�
ANIMATION
�SOUND
�SPEECH
�GRAPHICS�AND�TEXT�

13*$&� � U � � � �� �

8HISPER�QUIET�YET�PRINTS�AT�AN�AMAZIING�����$14��
1OSSIBLY�THE�BEST�VALUE�PRINTER�ON�THE�MARKET��

<*/%5�*13*$&�*&����� �
����"���3&1-"$&.&/5�*/,�+&5�$"353*%(&��

*/%*�13*$&�_�����

13*/5&34



��#%$*�)��$*�(�)*��(����(���*��,��"��"��%$���*,��.*�($�"�
��(����)!�)+� ��*�*%�)*�*+)
�"%-��$*�(�)*��(���*�

�,��"��"��%$��""�%(��()�%,�(�I���

�)%#��� 02�
�����

0$!�)1(0%)! %���+),10!.�0+0�(�$+)!
&/5&35"*/.&/5�4:45&.

5HE�PROBLEM�WITH�ANY�NEW�PRODUCT�IS�THAT�IT�ALWAYS�
TAKES�TIME�FOR�EVERYONE�TO�REALISE�ITS�FULL�POTENTIAL��
$%57�IS�NO�EXCEPTION�AND� IN�OUR�OPINION�EVERYTHING�WE�
HAVE�READ�DOES�A�PRETTY�POOR�JOB�OF�EXPLAINING�JUST�WHAT�
$%57�CAN�DO�AND�WHY�IT�IS�SO�EXCITING
� @@@@@@@@@

3'$�(-#(�&4(#$�3.�"#35
*5�4�"�$%�1-":&3���:ES
� IT�WILL�PLAY�ALL�YOUR�1RIMAL�
4CREAM
�1AVAROTTI
�1INK�'LOYD�AND�ANY�OTHER�$%�YOU�
CARE�TO�MENTION�IN�SUPERB�HIGH�QUALITY�STEREO
�WITH� INFRA�
RED�REMOTE�CONTROL�
*54 �"/�".*("���1LUG� IN�THE�KEYBOARD
�SWITCH�ON�THE�
EXTERNAL�DISK�DRIVE�AND�THE�COLOSSAL� RANGE�OF�INEXPENb
SIVE�"MIGA�SOFTWARE� CAN�BE�USED�ON�$%57�

?�.6-5*.&%*"�4:45&.���+UST�IMAGINE
�STEREO�SOUND
� IMAGES�AND�TEXT�ALL�ON�SCREEN� �� *T�ASKS�A�QUESTION
�YOU�RESPOND
�
�ONDS���TRULY�INTERACTIVE��&ACH�$%�DISC�HOLDS�HUNDREDS�OF�MEGABYTES�OF�DATA�WITH�INSTANT�OPTICAL� ACCESS��5HE�WHOLE�OF�
LINSON�S�&NCYCLOPEADIA�FITS�ONTO�ONE�DISC��5HIS�INTERACTIVE�SYSTEM�IS�A�UNIQUE�AID�FOR�&DUCATION
� #USINESS�OR�-EISURE�5HE�
I�IS�HERE�
	 �$0/5&/54�"4�45"/%"3%c� "MIGA�$%57�1LAYER� $%57�KEYBOARD�� $%57������ �����%ISC�%RIVE�

57� *NFRA�RED�REMOTE�CONTROLLERc� $%57�WIRED�MOUSEc� $%57
ME�%ISC� .ANUALS� 'RED�'ISH�$%57�%ISC� * � *,�* � R = � * � N N I N R
�"-6&�"%%&%�'3&&�� -EMMINGS�$%57�	_�����c� #LUES�#ROTHERS� ��R � 3 L 6 $
��
�m � 1IPEMANIA
�1OPULOUS
�
FF��
�4PACE�"CE

+ � U��U������
$%57�$0//&$54�%*3&$5-:�50�:063�57�4&5

"�$%57�"$$&4403*&4
5)&�#3*$,���&55&�+UST�PLUG�
IN�THE�#RICK���ETTE�AND�USE�ANY�
WIRED�"MIGA�COMPATIBLE�
JOYSTICK
� MOUSE� OR� TRACKBALL�
DEVICE� ON� THE� $OMMODORE�
$%57�� 5HE� BUILT� �� IN� �� �� BIT�
.ICRO� 1ROCESSOR� GIVES� THE�
#RICK���ETTE�BIG�SMARTS�IN�A�TINY�
PACKAGE�AND�MAKES�IT�EASY�TO�
USE�JUST�PLUG�INTO�THE�
REMOTE�PORT�AND�IT�IS�READY�TO�
GO� WITH� REAL� TIME� MOUSE� OR�
JOYSTICK� MOVEMENT� ON� YOUR�

/O�LOADING�OF�DRIVER�PROGRAMS�OR�SOFTWARE��/O�
S�FOR�MOUSE�OR�JOYSTICK��4PECIAL�SETTINGS� 	WITH�
ALLOW�YOU� TO� BLAST�AWAY�WITH�THREE� RAPID� FIRE�
��DUAL�FIRE�BUTTONS��$OMES�COMPLETE�WITH�1Y��
CRO�4WITCHED�+OYSTICK�
	$-64*7&�_������
O�JOYSTICKS�_�����

#-"$,�����4�.0/*503
"T� LAST� THE�$%57.ONITOR�
YOU�HAVE�BEEN�WAITING�FOR��
5HE� ORIGINAL� AND� BEST�
SELLINGCOLOUR�STEREO�
MONITOR�FROM�$OMMODORE�
IS�NOW�AVAILABLE�IN�BLACK�TO�
COMPLEMENT� YOUR�
$%57�*/%*�13*$&�
_�������
	OR�_�������WHEN�
PURCHASED�WITH�$%57�.ULTIb
.EDIA�PACK
�

".*("�$%57�&95&3/"-�
)"3%�%*4,�%3I7&

:OUiVE�GOT�THE�$%57
�YOUiVE�GOT�THE�KEYBOARD�AND�THE�
FLOPPY�DISK�DRIVE���FOR�A�TOTAL�COMPUTER�SOLUTUON�ALL�THATiS�
NEEDED�IS�AN�ULTRA�FAST�HARD�DISK�DRIVE�
5HE�$%57�)%�UNIT�BOASTS�A�MASSIVE���.B�OF�HARD�DISK�
STORAGE�WITH�LIGHTNING�FAST�ACCESS�TIMES�THROUGH�ITS�4$4*�
INTERFACE�5HE�UNIT�COMES�COMPLETE�WITH�8ORKBENCH�����
AND�ALL�NECESSARY�CABLES�

*F�YOU�ARE�THINKING�OF�BUYING�$%57�OR�ALREADY�OWN�ONE�
YOU�LL� BE� PLEASED� TO� KNOW� THAT� */%*� STOCK� ALL� $%57�
ACCESSORIES�AND�SOFTWARE�THAT�ARE�AVAILABLE�FROM�
MANUFACTURERS��8E�BELIEVE�IN�$%57�AND�WE�THEREFORE�
CONTINUE�TO�SUPPORT�THIS�EXCITING�PRODUCT��:OU�WILL�ALWAYS�
HAVE�A�SOURCE�OF�PRODUCT�FOR�YOUR�$%57�
FROM�*/%*�
-TO3�
$%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� _������ U������

"/%�-&*463&
�ED�.ILITARY�4YSTEMS
��IN�.OTION
SS�%ISC�OF�3ECORDS
��IN�.OTION
SSEUR�'INE�"RTS
	 7EGETABLES
IND�4HRUBS
I�1LANTS
1LANTS
"5*0/
HOOL���6NDER���S
)ARD�%AY�AT�THE�3ANCH
OR�#ARNEY
ILIA
HOOL�FOR���TO���
HOOL�FOR� 0VER�iS

_����� .UD�1UDDLE _����� $LASSIC�#OARD�(AMES _�����
_����� .Y�1AINT _����� %INOSAURS�FOR�)IRE _�����
_����� /ORTH�1OLAR�&XPEDITION _����� )OUND�OF�THE�#ASKERVILLES _�����
_����� 1APER�#AG�1RINCESS _����� 1SYCHO�,ILLER _�����
_����� 4CARY�1OEMS�FOR�3OTTEN�,IDS _����� 4HERLOCK�)OLMES

_����� 5ALE�OF�#ENJAMIN�#UNNY _����� $ONSULTING�%ETECTIVE _�����
_����� 5ALE�OF�1ETER�3ABBIT _����� 4IM�$ITY _�����
_����� 5HOMAS�S�4NOWSUIT _����� 5RIVIAL�1URSUIT�	1"-
 _�����
_����� .OVING�(IVES�.E�4TOMACH�"CHE _����� 8RATH�OF�THE�%EMON _�����

#ARNEY�#EAR�(OES�$AMPING _����� 5EAM�:ANKEE _�����
_����� "STERIX�&NGLISH�FOR�'RENCH�� _����� 3AFFLES _�����
_����� +APAN�8ORLD�	1"-
 _����� 1REHISTORIK _�����
_����� /"4"
�THE���TH�:EAR _����� 4NOOPY�	1"-
 _�����
_����� 'RACTAL�6NIVERSE _����� 5OWN�WITH�/O�/AME _�����
_����� &/5&35"*/.&/5 -EMMINGS _�����
_����� #ATTLECHESS _����� &UROPEAN�4PACE�4IMULATOR _�����

#ATTLE�4TORM _����� 'ANTASTIC�7OYAGE _�����
_����� 'RED�'ISH�	$%�1%�
 _����� (LOBAL�$HAOS _�����
_����� "LL�%OGS�GO�TO�)EAVEN�&LECTRIC�$RAYON�_����� 5URRICAN�* _�����
_����� 6LTIMATE�#ASKETBALL _����� 5URRICAN�** _�����

1")������������� #�5������������

(UY�4PY�
$OVER�(IRL�1OKER�
-OGICAL�
1REY
$URSE�OF�3A�
4PACE�8ARS�
.64*$
.USIC�.AKER�
3EMIX
,ARAOKE�'UN�)ITS���
7OICEMASTER���.ICROPHONE�
7OICE�'9�
3&'&3&/$&�
"MERICAN�)ERITAGE�%ICTIONARY�
$OMPLETE�8ORKS�OF�4HAKESPEARE�
*LLUSTRATED�)OLY�#IBLE�
/EW�#ASIC�&LECTRONIC�$OOKBOOK�
5IMETABLE�OF�#USINESS�
5IMETABLE�OF�4CIENCE�_������
8ORLD�7ISTA�"TLAS�
%R��8ELLMAN

%&41"5$)
"LL�ORDERS� RECEIVED�BY��PM�.ONDAY� TO�'RIDAY�ARE�
DESPATCHED�THAT�DAV�TO�� NEXT�WORKING�DAY�DELIVERY�
USING�OUT� NATIONAL�COURIER� 4ECURICOR� 	6,�
.AINLAND�ONLY
� 4ATURDAY�DELIVERIES�ARE�AVAILABLE�AT�
A�SMALL� SURCHARGE� *F�YOU�ARE�OUT�WHEN�WE�DELIVER� A�
CARD�WILL�BE�LEFT�AT�YOUR� HOME�GIVING�YOU�A�CONTACT�
TELEPHONE�NUMBER� TC��ARRANGE�A�CONVENIENT�RE�
DELIVERY
%ELIVERY�QUERIES�CAN�BE�RESOLVED�IMMEDIATELY�
USING�OUR� ON� LINE�COMPUTER�
"LL�ORDERS�ARE�DESPATCHED�ON�A�NEXT�WORKING�DAY�
DELIVERY�BASIS� $HEQUE�ORDERS�ARE�DESPATCHED�
IMMEDIATELY�ON�CHEQUE�CLEARANCE
�USUALLY� ���
WORKING�DAYS�FROM� RECEIPT� "�DELIVERY�CHARGE�OF�
_�����IS�MADE�PE?�ITEM�UNLESS�OTHERWISE�STATED�

8&� "-40� "$$&15� #� '� 1�0� 03%&34�
	%65:� '3&&
� $"33*"(&�$)"3(&� "5�6,�

1045"-� 3"5&4

 %3$1�2 +$2� -#�
2/$"( +(23�2$15("$

"LL�PRODUCTS�ARE�GUARANTEED� FOR� ���MONTHS� 4OME�
PRODUCTS�CARRY�A� ���MONTHS�AT�HOME�SERVICE�REPAIR�
GUARANTEE�	WHERE�INDICATED
� *N�THE�UNLIKELY�EVENT�
THAT�ANY�PRODUCT�PURCHASED�FROM�*/%*�ARRIVES�AT�
YOUR�HOME�FAULTY� WE�WILL� COLLECT� FROM�YOUR�HOME�
AND�REPLACE�THE�PRODUCT�COMPLETELY� FREE�OF�CHARGE

"4�1"35�0'�063�10-*$:�0'�$0/5*/6"-�130%6$5�
%&7&-01.&/5�"/%�3&'*/&.&/5
�8&�3&4&37&�
5)&�3*()5�50�$)"/(&�41&$*'*$"5*0/4�0'�
130%6$54�"%7&35*4&%��1-&"4&�$0/'*3.�
$633&/5�41&$*'*$"5*0/�"5�5)&�5*.&�0'�

03%&3*/(�

13*$&4�"3&�7"-*%�'03�.0/5)�0'�16#-*$"5*0/4�0/-

#:�1045� SIMPLY�FILL� IN�THE�COUPON�BELOW�
#:�1)0/&� PHONE� LINES�OPEN�����AM� ����PM�
.ON��'RI� ����AM� ����PM�4AT� WHERE�YOUR�CALL�WILL�
BE�ANSWERED�BY�ONE�OF�OUR� */%*�SALES�TEAM� "FTER�
����PM�EACH�DAY�YOUR�CALL�WILL�BE�ANSWERED�BY�
ANSWERPHONE� *F�YOU�WOULD�LIKE�TO�PLACE�AN�ORDER�
HAVE�ALL� THE�DETAILS�AT�HAND�INCLUDING�CREDIT�CARD�
5HE�MESSAGE�WILL�GUIDE�YOU�THROUGH�YOUR�ORDER�
"LL�OFFERS�SUBJECT� TO�AVAILABILITY� 1RICES�CORRECT�AT�
TIME�OF�GOING�TO�PRESS� .AY�WE�SUGGEST� YOU�CALL�
BEFORE�ORDERING

4&/%�:063�03%&3�50�
�$�����(��*�#��"�

�(�$�-�/��$�+)*(��"��)*�*���
��)*�($��,�$+��
"������"��
)*���)�-)
���)�� *"4�����0�
1LEASE�SEND����������������������������������������

1RICE������������������������������������%ELIVERY

*�ENCLOSE�CHEQUE��10�FO R�&��������������

O R�CHARGE�MY�"CCESS�7ISA�/O

&XPIRY�%ATE� �

4 IGNATURE���������������������������������������������

4END�TO�/AME�������������������������������������

"DDRESS�����������������������������������������������

%AYTIME�5EL������������������������������������������

1OSTCODE����������������������������������������������
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)AS�$OMMODORE�LEARNED�ITS�LESSON�AFTER�THE� LESS�THAN�SATISFACTORY�
PERFORMANCE�OF�$%57 �1ERHAPS�THE�NEW�"MIGA�$%�WILL�BE�THE�ANSWER

$ OMMODORE� IS�SET�TO�RELEASE�A�
CONSOLE�BASED�"MIGA�WITH�
BUILT�IN�$%�CAPABILITY�IN�TIME�

FOR�$HRISTMAS
� IT�WAS�ANNOUNCED� IN�
�*-��THE�COMPUTER�INDUSTRY�TRADE�
PAPER��/O�TECHNICAL�DETAILS�OF�THE�
MACHINE�HAVE�BEEN�RELEASED
� BUT�
SOURCES�CLOSE�TO�$OMMODORE�HAVE�
REVEALED�TO��<971�)8>??5@�THAT�THE�
NEW�SYSTEM�WILL� INCLUDE�
m� BUILT�IN�$%�DRIVE
m� CONSOLE�FORMAT�WITH� KEYBOARD�AND�
����INCH�DISK�DRIVE�AS�PLUG�IN�EXTRAS

m� ������PROCESSOR
� AS� IN�THE�"����
m� "("�GRAPHICS
� AS�USED� IN�THE�
"�����AND�"����

m� �.B�3".
m� BACKWARDS�COMPATIBILITY�WITH�$%57�
SOFTWARE

m� ALL� AT�A� PRICE�OF�AROUND�_����
3UMOURS�OF�A�CONSOLE�BASED�

"MIGA�HAVE�BEEN�CIRCULATING�FOR�
SOME�TIME
� BUT�CONCRETE�NEWS�OF�THE�
MACHINE�WAS� NOT�MADE�PUBLIC�UNTIL�
"PRIL� ��S�EDITION�OF��.1�� ,ELLY�
4UMNER
�THEN�$OMMODORE�6,iS�
MANAGING�DIRECTOR
�DECLINED�TO�
COMMENT�ON� ITS�EXISTENCE
� ALTHOUGH�
AN�OFFICIAL� ANNOUNCEMENT� IS�EXPECTED�
TO�BE�MADE�WITHIN�THE�MONTH�

/EWS�OF�THE�MACHINE�FOLLOWS�AN�
ANNOUNCEMENT�MADE�AT�THE�
DEVELOPERSi� CONFERENCE� IN�0RLANDO
�
'LORIDA
�THAT�$%�PUBLISHERSi� ROYALTY�
PAYMENTS�TO�$OMMODORE� HAVE�
INCREASED�FROM���C�TO���� 	SEE��F B@: �
-AHII> K���
��5HESE�PAYMENTS�MUST�
BE�MADE�ON�EVERY�$%�SOLD
� AND�ARE�
SIMILAR�IN�CONCEPT�TO�THE�ROYALTIES�
THAT�CARTRIDGE�PRODUCERS�GIVE�TO�4EGA�
AND�/INTENDO��5HESE�COMPANIES�SELL

THEIR�CONSOLES�AT�VERY�COMPETITIVE�
PRICES
�MAKING�MOST�OF�THEIR�PROFITS�
FROM�SOFTWARE�SALES�� *T�SEEMS�THAT�
$OMMODORE� IS� INTENDING�TO�TAKE�THIS�
STRATEGY�ON�BOARD�� *TS�"MIGA�$%�
CONSOLE
� AT�AN� INCREDIBLY�LOW�PRICE�OF�
_���
�WILL� HAVE�A� RELATIVELY�LOW�PROFIT�
MARGIN�THAT� IT� IS�UNLIKELY�TO�MAKE�THE�
COMPANY�MUCH�MONEY�BY�ITSELF�

5HE�MACHINEiS� RUMOURED� PRICE�OF�
_����AND� ITS�TECHNICAL� SPECIFICATION�
MAKE� IT�A�DIRECT�COMPETITOR�TO�4EGAiS�
.EGA�$%
�WHICH� HAS�JUST�BEEN�
LAUNCHED�FOR�_����	�_����FOR�THE�
NECESSARY�.EGA%RIVE� ITSELF
�� *F�
$OMMODORE�CAN�MAKE�A�SIGNIFICANT�
IMPACT�ON�THIS�MARKET
� THEN� ITS�FUTURE�
IS�ASSURED��4EGA�ONLY� LAUNCHED� ITS�
MACHINE�AT�THE�BEGINNING�OF�"PRIL
�
AND� IN�TWO�WEEKS� NEARLY�ALL�OF�THE�
INITIAL� ��
����UNITS�HAVE�SOLD�OUT��
	5HATiS�MORE�THAN�TWICE�THE�TOTAL�
NUMBER�OF�$%57S�SOLD�
� -OOK�AT�THE�
PANEL�TO�SEE�JUST�HOW�THE�TWO�
MACHINES�COMPARE�

5HE� LAUNCH�OF�THE�MACHINE� ISNiT�
JUST�GOOD�NEWS�FOR�GAMES�PLAYERS��
-EW�&GGEBRECHT
� HEAD�OF�ENGINEERING�
AT�$OMMODORE�#USINESS�.ACHINES
�
ANNOUNCED�AT�THE� RECENT�DEVELOPERS��
CONFERENCE� IN�0RLANDO
� AND�
CONFIRMED�AT�THE�8ORLD�0F�
$OMMODORE�4HOW�IN�/EW�:ORK
� THAT�
$OMMODORE� IS�COMMITTED�TO�$%�
TECHNOLOGY��$%�30.�SUPPORT�IS�TO�BE�
INCLUDED� IN�FUTURE�VERSIONS�OF�THE�
OPERATING�SYSTEM
� AND�$%�30.�
DRIVES�ARE�TO�BE� RELEASED�THAT�WILL�
WORK�WITH�EXISTING�"����S�AND�
"����S
� AS�WELL� AS�FUTURE�MODELS
�
WHICH
� LIKE�THE�CONSOLE
� MAY�WELL

HAVE�$%�DRIVES�BUILT��
IN�AS�STANDARD��5HE�
NEW�$%�DRIVES�ARE�
SAID�TO�BE�SIMILAR�TO�
BUT�BETTER�THAN�
THOSE�USED� IN�$%57��
*MPROVEMENTS�
INCLUDE�DOUBLE�SCAN�
MODES�AND�AN�
INCREASE� IN�SPEED�
BROUGHT�ABOUT�BY�
IMPROVED�ALGORITHMS�
IN� SOFTWARE��
/EGOTIATIONS�ARE�
CURRENTLY�UNDER�WAY�
WITH�,ODAK�TO�ENABLE�
$OMMODORE�TO�OFFER

1HOTO�$%�SUPPORT�ON�NEW�MACHINES��
1HOTO�$%� IS�A�SYSTEM�ENABLING�YOU�TO�
TAKE�YOUR�PHOTOGRAPHS�TO�DEVELOPERS�
AND�HAVE�THE� IMAGES� PUT�ONTO�$%S
�
AND�THEREAFTER�VIEW�THEM�ON�A�57�
SCREEN�GIVEN�THE� NECESSARY�
HARDWARE�� (IVEN�THE� RECENT�PUBLICITY�
AND�SALES�OF�$%�DRIVES�FOR�.AC�AND�
1$�PLATFORMS
� AND�THE� KEY�PART�$%�
TECHNOLOGY�CAN�PLAY�IN�MULTIMEDIA
�
AN� AREA�WHICH�$OMMODORE�SEES�AS�
VERY�MUCH� ITS�KEY�MARKET
� IT�IS�
ESSENTIAL�THAT�$OMMODORE�QUICKLY�
RELEASES�$%�PLAYERS�FOR� ITS�MORE�
POWERFUL�MACHINES�

5HE�NEW�WAVE�OF�$%�30.�
PRODUCTS�FROM�$OMMODORE�SIGNALS�
THE�END�OF�THE� ROAD�FOR�THE� ILL�FATED�
$%57��1OOR�MARKETING
� AN� INITIALLY�
INFLATED�PRICE�AND�AN�UNINTERESTED�
MARKET�MEANT�THAT�THE�MACHINE�
NEVER�REALLY�STOOD�A�CHANCE�� 5HE�
MARKET�HAS� NOW�CHANGED
� AS�4EGAiS�
.EGA�$%�SALES�TESTIFY��"�$%�CONSOLE�
FROM�$OMMODORE� LAUNCHED�BEFORE�
$HRISTMAS�COULD�MAKE�A�KILLING
�
ASSUMING�THE�COMPANY�CAN� LURE�
PROSPECTIVE�BUYERS�AWAY�FROM�THE�
BRIGHT� LIGHTS�OF�4EGAiS�NAME�AND�
CONVINCE�THEM�THE�"MIGA� IS�BEST�

5HE�COMPETITION��4EGA�SAYS� IT�HAS�SOLD�THE�BEST�PART�OF�
��
����.EGA$%S�IN�THE�UNITiS�FIRST�TWO�WEEKS�ON�SALE

".,,.#.1$� TQ� 2$& �� 3'$� %.1,
.EGA�$%
������
��.)Z
���	FROM�����

���X���

SPRITE�AND�BACKGROUND�
SCALING
�SPRITE� ROTATION
�
FULL�MOTION�VIDEO�
��CHANNELS�
_���

"LTHOUGH�THE�.EGA�$%�HAS�MORE�SOPHISTICATED�SPRITE�CONTROL�THAN�THE�"MIGA
�
THE�"MIGAiS�FAR�GREATER�PROCESSING�POWER�WILL�MORE�THAN� LIKELY�MAKE�UP�FOR�
THIS�� *N�ADDITION
� THE�"MIGA� IS�CAPABLE�OF�MUCH�HIGHER�RESOLUTIONS�WITH�FAR�
MORE�COLOURS�ON�SCREEN�AT�ONCE��5HE�ONLY�OTHER�DEPARTMENT�IN�WHICH�THE�
.EGA�$%�OFFERS�STIFF�COMPETITION� IS�SOUND��5HE�"MIGA�HAS� LONG�BEEN�
CRITICISED�FOR�ITS�OUTDATED�SOUND�FACILITIES
� BUT�THE�TRUTH� IS�THAT�FOUR�CHANNEL�
STEREO�SOUND� IS� ADEQUATE�FOR�THE�PURPOSES�OF�MOST�GAMES�� 5AKEN�ALL� IN� ALL
�
THE�"MIGA�$%�BEATS�4EGAiS�MACHINE�HANDS�DOWN�� *F�IT�COMES� IN�AT�THE�
PROJECTED� PRICE�OF�_���
�$OMMODORE� IS�ON�TO�A�WINNER�

1ROCESSOR�
$LOCK�SPEED�
$OLOURS�
3ESOLUTIONS�
$USTOM
GRAPHICS�HARDWARE

"MIGA�$%
�����
��.)Z
����	FROM� ���MILLION
�
���X����MINIMUM

SPRITES
� SCROLLING
�
DUAL�PLAYFIELD

4OUND
1RICE

��CHANNELS�
AROUND�_��� 
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7ERSION���OF�)BC49>�
���THE�SAMPLING�
SOFTWARE�SUPPLIED�WITH�4UN3IZE�
*NDUSTRIESi� DIRECT�TO�DISK�SAMPLING�
HARDWARE
� IS�NOW�AVAILABLE�

"DVANCES�TO�THE�SOFTWARE� INCLUDE�
THE�ABILITY�TO�WORK�WITH�MULTIPLE� HARD�
DISKS
� THE�DEFINING�AND�TRIGGERING�OF�
REGIONS�WITHIN�A�SAMPLE
� A�'AST�
'OURIER�5RANSFORM�FUNCTION
� LOOPING
�
RE�SAMPLING
� STEREO�SUPPORT
� AND�AN�
"3EXX�PORT�	FOR�EXTERNAL�CONTROL� BY�
OTHER�PROGRAMS

� PLUS�AN� IMPROVED�
INTERFACE�FOR�THE�CUE� LIST�CONTROLLER�

- MN= BH � � � �IS�SOLD�WITH�BOTH�THE�
"%�����AND�"%����PACKAGES��5HE

FORMER�PROVIDES�MONO�SAMPLING�AT�
���BITS� RESOLUTION� IN�FOUR�TRACKS�DIRECT�
TO�HARD�DISK�� *T�COSTS�_��������5HE�
"%���
�AT�A� PRICE�OF�_�
���
� IS�
AIMED�VERY�MUCH�AT�THE� PROFESSIONAL��
*T�PROVIDES�$%�QUALITY�SAMPLING�IN�
EIGHT�TRACKS�WITH����TIMES�OVERb
SAMPLING�

0WNERS�OF�EARLIER�VERSIONS�OF�
- MN= BH � � � �SHOULD�CONTACT�4UN3IZE�
*NDUSTRIES�ON�c�������������������
FOR�INFORMATION�ABOUT�UPGRADES��5HE�
PRODUCTS�ARE�DISTRIBUTED� IN�THE�6,�BY�
%IGITAL�.ARKETING�*NTERNATIONAL�
c�������������

"  #
! . 4 - # 2

. -
%IGITAL�.ULTIMEDIA�-IMITEDiS�$"%�
PACKAGE�HAS�BEEN�EXTENDED�TO�
PROVIDE�COMPATIBILITY�WITH��CB>�����
THE�LEADING�$OMPUTER�"IDED�%ESIGN�
PACKAGE�ON�THE� *#.�1$�

%.-iS�2�:=�� � � � �CAN�NOW�READ�
AND�WRITE�� N MH� := YL �%ATE�EXCHANGE�
'ORMAT
� INCLUDING�THAT�OF��%�SURFACE�
ENTITIES�� %.-iS�SALES�AND�MARKETING�
DIRECTOR�3ICHARD�/OLAN�ENTHUSED��
j/OW�CURRENT�AND�PROSPECTIVE�"MIGA�
USERS�CAN�TAKE�FULL�ADVANTAGE�OF�THE�
WEALTH�OF��%� LIBRARIES�AVAILABLE�TO�
�NMH��� �AND�� N MH� > L D YL ��%�4TUDIO�
USERS�WITHOUT�HAVING�TO�PAY�ALMOST�
_�
����FOR�THE�SOFTWARE�k�.ANY�OF�
THESE� LIBRARIES
� PROLIFERATING�BECAUSE�
OF��NMH��� �L �POPULARITY�IN�THE�1$�
WORLD
� ARE�PUBLIC�DOMAIN�

2�:=�� � � � �COSTS�_��������
6PGRADES�FOR�OWNERS�OF�EARLIER�
VERSIONS�ARE�AVAILABLE�FOR�A�_���
HANDLING�CHARGE��$ONTACT�YOUR�LOCAL�
DEALER�OR�DISTRIBUTOR�.ICRO�1"$&�
c�������������FOR�FURTHER�DETAILS��
%.-�N ��������� �����

PROVIDED
�ALONG�WITH����DRUM�MAPS��
.ORE�VOICES�CAN�BE�CREATED�VIA�
EDITING�SOFTWARE�THAT�ENABLES�THE�
USER�TO�MIX�SAMPLES
� PERFORM�CROSSb
FADES
� CHANGE�SOUNDSi� ENVELOPES�
AND�DELAYS
� AND�MODULATE�THEM�WITH�
SOURCES�SUCH�AS�.*%*�CONTROLLERS�AND�
LOW�FREQUENCY�OSCILLATORS�

5HE�BOARD� IS�BASED�ON�THE�&�MU�
1ROTEUS�4OUND&NGINE
� AND�FEATURES�
THE�"4*$�SIGNAL� PROCESSING�CHIP��"LSO�
INCLUDED� IS�A�.*%*� PORT�

� � � �� �

� � � � � � �
&NTRIES�ARE�BEING�SOUGHT�FOR�THE�
�����&UROPEAN�.ULTI.EDIA�"WARDS�
CONTEST�

5HE�AWARD�COMMITTEE�CONTAINS�
REPRESENTATIVES�FROM�ALL�AREAS�OF�THE�
INDUSTRY�� �HARDWARE�AND�SOFTWARE�
MANUFACTURERS
�DEVELOPERS
� AND�
PRODUCTION� AND�TELEVISION�COMPANIES��
*T�WILL� BE�GIVING�OUT�PRIZES� IN����
DIFFERENT�CATEGORIES
� INCLUDING��
EDUCATION
� ENTERTAINMENT
� HARDWARE�
PRODUCT
� INFORMATION� AND� REFERENCE
�
POINT�OF�SALE
� PUBLIC�DISPLAY�AND�
INFORMATION
�TECHNOLOGICAL� INNOVATION
�
TRAINING�	PERSONAL� SKILLS

�TRAINING�
	PRACTICAL�SKILLS

� BEST�USE�OF�AUDIO
�
BEST�VISUALS�AND�BEST�INTERACTIVE�
DESIGN��"�(OLD�"WARD�FOR�&XCELLENCE�
WILL� ALSO�BE�GIVEN
� ALONG�WITH�AN�
AWARD�FOR�THE� jBEST�NON�&UROPEAN�
PRODUCTk �

5HE�WINNERS�WILL� RECEIVE�THEIR�
TROPHIES�AT�A�3OYAL� -ANCASTER�)OTEL�
DINNER�IN�-ONDON�ON�8EDNESDAY����
0CTOBER�� &NTRIES�MUST�BE� IN� BY�
4ATURDAY����+ULY�� &NTRY�FORMS�ARE�
AVAILABLE�FROM�&UROPEAN�.ULTI.EDIA�
"WARDS�-IMITED�c��������������

? � P C ? J G R W
.A>� )G>�- MHI�' N L B< �- AHI �CAN�BE�

USED�BY�ANY�.*%*�COMPATIBLE�
PROGRAM�� *T� IS�SUPPORTED�BY��:KL �� �
* BI>L �* KH ?> LL BH G: E�AND�-NI>K$�' �
� IN�
WHICH� ITS�VOICES�CAN�BE�USED�TO�
REPLACE�THE�STANDARD���BIT�ONES�OF�
THE�"MIGA�

.A>� )G>�- MHI�' N L B< �- AHI �COSTS�
_�������FROM�5HE�#LUE�3IBBON�
4OUND8ORKS�c��������������������
*T�IS�DISTRIBUTED� IN�THE�6,�BY�.ERIDIAN�
A ��������������

)BC49>�
� �IS�THE�SOFTWARE�SOLD�WITH�4UN3IZE�*NDUSTRIESi�"%�����AND�"%����
DIRECT�TO�DISK�SAMPLERS�� *T�WAS�ALREADY�VERY�GOOD��NOW�IT iS�BETTER

�EN>�GHM>L�
?KHF�/<:E<B
4CALAiS�MULTIMEDIA�PRESENTATION�
PACKAGE�HAS�SUCCESSFULLY�BEEN�USED�
IN�A�WIDE�VARIETY�OF�SITUATIONS��.OST�
RECENTLY�IT�WAS�DISCOVERED� IN�USE
� IN�
CONJUNCTION�WITH� A�VIDEO�WALL
� AT�THE�
LAUNCH� OF�*#.�S�04���FOR�MULTIMEDIA�
AT�THE�$E#*5�FAIR�IN�)ANOVER��
"PPARENTLY� *#.� REGULARLY�USES�4CALA�
FOR�MULTIMEDIA�PRESENTATIONS�AT�ITS�
.INNESOTA�MAINFRAME�PRODUCTION�
FACILITY��4CALA�c�������������

, S Q G A ? J � D ? L R ? Q G ?
"�WHOLE�RANGE�OF�$%�QUALITY�SOUNDS�
ARE�NOW�AVAILABLE�TO�"MIGA�OWNERS�
THANKS�TO�A�NEW�BOARD�FROM�64��
BASED�COMPANY�5HE�#LUE�3IBBON�
4OUND8ORKS�

5HE�)G>�- MHI�' N L B< �-AHI �IS�A�
BOARD�THAT�WILL� PLUG�INTO�AN�"����
�
"����
�"�����OR�"������ *T�OFFERS�
���VOICE�POLYPHONY� IN� STEREO
� FROM�A�
SELECTION�OF��������BIT�PRE�SETS��"�
WIDE�VARIETY�OF�INSTRUMENTS
�
ORCHESTRAL� AND�OTHERWISE
� ARE

4501�13&44� 4501�13&44� 4501�13&44� 4501�13&44

$) �

VU

!S@@JC�NMNQ�SN�DPMK�
"?LML
$ANON�HAS�SQUEEZED�
ANOTHER�MACHINE�
INTO�ITS�PORTABLE�
PRINTER�RANGE�

5HE�#+�L0SX
�
COSTING�_������
�
JOINS�THE� LINE�UP�
BETWEEN�THE�#+�L0EX�
AND�THE�#+������ *T� IS�
A�BUBBLEJET�PRINTER
�
PROVIDING�A�FASTER�
PRINT�SPEED�AND�A� REb
DESIGNED�FRONT�PANEL� $ANONiS�NEW�#I�L0SX� LOOKS�SET�TO�BE�OF�USE�TO�ANYONE�
OVER�THE�CHEAPER�#+�� WHO�WANTS�A�BUBBIEJET�PRINTER�THAT�IS
�ER
� PORTABLE�
L0EX�� *T�CAN�ALSO�USE
A� LARGER�OPTIONAL� ���SHEET�CUT�PAPER� ENHANCE�THE�PHENOMENAL� SUCCESS�OF�
FEEDER��$ANON�S�"LAN�-UCK�SAID� OF�THE� $ANONiS�#UBBLE+ET�PRINTER�RANGE���
PRINTER�� j8E�FORESEE�THAT�IT�WILL� $ANON�c�������������

.ANAGING�DIRECTOR�OF�$OMMODORE�
6,�,ELLY�4UMNER�HAS� RESIGNED�

4 U M N E R � H A S � B E E N � A T � T H E � H E LM �
O F � T H E � C O M P A N Y � F O R � T E N � M O N T H S 
 � A N D �
A N � E M P LO Y E E � O F � $ O M M O D O R E � F O R �
M O R E � T H A N � � � � Y E A R S � � ) E � T O O K � O V E R �
F R O M � 4 T E V E � ' R A N K L IN 
 � W H O � V A C A T E D �
T H E � P O S I T I O N � A F T E R � F I V E � Y E A R S �

$ O M M O D O R E �S � P U B L I C � R E L A T IO N S �
C O M P A N Y � 2 U E N T IN � # E L L � I S S U E D � A �
S T A T E M E N T � S A Y IN G � T H A T � 4 U M N E R � H A D �
G O N E � O N � T O � � P U R S U E � O T H E R �
I N T E R E S T S � � � ) E � H A S � IN � F A C T � T A K E N � U P �
T H E � P O S I T I O N � O F � 6 , � M A N A G IN G �
D I R E C T O R � F O R � ( A M E 5 E K 
 � A � 6 4 � B A S E D �
P U B L I S H E R � � ) E � T O L D � �F B@ : � - A H I I > K�
j *� I N T E N D � T O � M A K E � ( A M E 5 E K � T H E �
LA R G E S T � & U R O P E A N � P U B L I S H E R � O F �
L E I S U R E � S O F T W A R E � �

4 U M N E R �S � D U T I E S � A R E � B E IN G �
D IV ID E D � B E TW E E N � T W O � P E O P LE � � % A V ID �
1 LE A S A N C E � A S � G E N E R A L � M A N A G E R 
 �
S A LE S � A N D � M A R K E T IN G 
 � A N D � $ O L IN �
1 R O U D F O O T � A S � T H E � N E W � G E N E R A L �
M A N A G E R 
 � O P E R A T I O N S � A N D � F IN A N C E �

4UMNER�	LEFT
� AND�'RANKLIN�� �NOW�
BOTH�EX�.%S�OF�$OMMODORE�6,

".*("�4)011&3�m �*446&����m �+6/&� ����
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$ OMMODORE�HAS� LAUNCHED�A�SUB��

_�
����"MIGA��#ASED�ON�THE�
i����PROCESSOR
�THE�MACHINE�

FITS�NEATLY�INTO�THE�"MIGA�RANGE�
BETWEEN�THE�"�����AND�"����
�
AND�REPLACES�THE�OUTDATED�"�����

5HE�NEW�"MIGA� LOOKS�EXACTLY�THE�
SAME�AS�THE�"����
� THE�ONLY�
DIFFERENCE�BEING�IN�THE�PROCESSOR��
8HEREAS�THE�"�����USES�.OTOROLAiS�
CURRENT�TOP�OF�THE�RANGE�������CHIP
�
THE�NEW�"��������
� AS� ITiS�CALLED
�
MAKES�USE�OF�THE�CHEAPER
� SLOWER�
��&$����CHIP��5HIS� IS�CLOCKED�AT�
��.)Z
�GIVING�THE�COMPUTER�A�STILL�
VERY�SPECTACULAR�SPEED�ADVANTAGE�
OVER�THE�"�����

5HE� j &$k� IN�THE� PROCESSORiS�
NAME�STANDS�FOR� jEMBEDDED�
CONTROLLERii�� �A�TITLE� IT�BEARS�BECAUSE�
THE�CHIP�WAS�ORIGINALLY�DESIGNED�FOR�
USE� IN� AUTOMATIC�WASHING�MACHINES�
AND�THE� LIKE�� *T�IS�THE�SAME�AS�THE�
STANDARD�������EXCEPT�THAT� IT�LACKS�
A�MEMORY�MANAGEMENT�UNIT
� AN�
OMISSION�WHICH�WILL� BE�OF�CONCERN�
ONLY�TO�DEVELOPERS�USING�SPECIALIST�
DEBUGGING�SOFTWARE�AND�USERS�WITH�
6NIX�INSTALLED��"LTHOUGH�A�MATHS�COb
PROCESSOR�IS�NOT� INCLUDED� IN�THE�
"��������
� SPACE�FOR�ONE� IS�
PROVIDED�ON�THE�PLUG�IN�CARD�OF�THE�
PROCESSOR�ITSELF�

5HE�OTHER�AREA� IN�WHICH� IT�BETTERS�
THE�"����� IS�THAT�OF�EXPANSION�� *T�
COMES�WITH�A����BIT�VIDEO�SLOT�FOR�THE�
ADDITION�OF�EXTRA�VIDEO�HARDWARE�
SUCH�AS�TRUE�COLOUR�CARDS
� AND�FOUR�
;ORRO� ***� SLOTS��5HESE�ARE����BIT�
EXPANSION� PORTS
�WITH�MUCH�HIGHER

& ,$2��
61(3$�.-�

*F�YOU�RE�HOPING�TO�MAKE�AS�A�
PROFESSIONAL�GAMES�PROGRAMMER
�
THEN�YOU�MIGHT�WANT�TO�TAKE�A�LOOK�
AT�,UMAiS�*85��><<5@391;��1<5A�
&@>7@1<<5@JA��C945��WRITTEN�BY�
%AVID�(IBBON�

5HE�SECOND�EDITION�HAS�JUST�
BEEN� RELEASED�FOR�_������ *N� IT�YOU�LL�
FIND�TIPS�ON�PROGRAMMING�IN�THE�
COMMERCIAL�WORLD��:OUiLL�BE�SHOWN�
HOW�PROFESSIONAL� PROGRAMMERS�
ORGANISE�THEIR�CODE�WRITING
� HOW�TO�
DEVELOP�YOUR�IDEAS
� HOW�TO�DEAL�
WITH�COPYRIGHT
� TECHNIQUES�FOR�
PRESENTING�YOUR�GAMES�TO�SOFTWARE�
HOUSES
� AND�HOW�TO�MARKET�GAMES�
FOR�YOURSELF�

,UMA�$OMPUTERS�c������
�������

DATA�TRANSFER�
RATES�THAN�THEIR�
PREDECESSORS� IN�
THE�"����
� TO�
WHICH� ALL�MANNER�
OF�PERIPHERAL�
CARDS�CAN�BE�
ADDED��5HREE�1$�
"5�SLOTS�ARE�ALSO�
PROVIDED�

"�PRICE�OF�
_���� INCLUDING�
7"5�WILL�BUY�YOU�
AN�"���������
WITH��.B�OF�3".
� ��.B�OF�$HIP�
AND��.B�OF�'AST�
3".�� �AND�AN�
��.B�HARD�DISK�
DRIVE�	VIA�AN� *%&

5HE�MID�RANGE�"MIGA�THAT�EVERYONEiS�BEEN�WAITING�FOR�HAS�
FINALLY�ARRIVED�� �THE�"��������
�WITH�WHICH�$OMMODORE�
HOPES�TO�BRING�MULTIMEDIA�TO �THE�MASSES

CONTROLLER
��"LTERNATIVELY
�THE�MACHINE�
IS�AVAILABLE�WITH� A����.B�HARD�DISK�
FOR�_�
�����"T�THESE�PRICES
� AND�WITH�
THE�"("�CHIPSET�PROVIDING�UP�TO
���
����COLOURS�ON�SCREEN
� THE�NEW�
"MIGA�SHOULD�MAKE�A�SIGNIFICANT�
IMPACT�ON�THE�MULTIMEDIA�MARKET�
PLACE��0R�SO�$OMMODORE�HOPES
�
HAVING�TOUTED� IT�AS� jMULTIMEDIA�FOR�
THE�MASSES�� AND� LAUNCHED� IT�AT�A�
SPECIAL�.ULTIMEDIA�1RESS�%AY�

5HE�PURPOSE�OF�THE�DAY
� AS�WELL�
AS� LAUNCHING�THE�MACHINE
�WAS�TO�
INCREASE� AWARENESS�OF�THE�"MIGA�
RANGEiS�CAPABILITIES� IN�THE�
MULTIMEDIA�ARENA��"MIGA�JOURNALISTS�
WITNESSED�AN� IMPRESSIVE�SERIES�OF�
DEMONSTRATIONS�� 3EAL�5IME�(RAPHICS
�
A�COMPANY�THAT�SPECIALISES� IN�
CREATING�COMPUTER�GENERATED�TITLES

AND�ANIMATIONS
� SHOWED� A�NUMBER�OF�
SEQUENCES� IT�HAS�MADE�FOR�PROGRAMS�
SUCH�AS�! :F >L' :L M> K�AND�!:F>L �
1HKE=
� AND�EXPLAINED�WHY�"MIGAS�
PLAY�SUCH� IMPORTANT�ROLES� IN� ITS�
PRODUCTIONS��5HE� LATEST�VERSION�OF�
'RENCH�PROGRAM� .0*:BGM�WAS�
DEMONSTRATED�BY�A�REPRESENTATIVE�OF�
$HART4CREEN��WHILE�A� REPRESENTATIVE�
FROM�"CTIVA� *NTERNATIONAL� UNVEILED�THE�
LATEST�VERSION�OF�,>: E��� ��5HE�MULTIb
FACETED�AND�HIGHLY�SUCCESSFUL� -<: E: �
WAS�ALSO�ON�DISPLAY�

5HE�MOST�EXCITING�PRODUCT�WAS�
5HE�#LUE�3IBBON�4OUND8ORKS�� BRAND�
NEW�SOUND�BOARD
� .A>�)G>�- MHI �
' NL B< �-AHI
� RUNNING�IN�CONCERT�WITH�
THE��:KL � � �* BI>L�* KH ?> LL BH G: E�
SEQUENCER�	SEE�ELSEWHERE� IN�THESE�
NEWS�PAGES�FOR�FURTHER�DETAILS
�

(&5�$"6()5�
*/�5)&�/&5

6,�BASED�COMPANY�&X/ET�IS�OFFERING�
COMMS�USERS�THE�CHANCE�TO�GAIN�
ACCESS�TO�*NTERNATIONAL�ELECTRONIC�
MAIL�FOR�AS�LITTLE �AS�_��PER�MONTH�

5HE�COMPANY�IS�OFFERING�TO�
CONNECT�ANYONE�OWNING�A�MODEM�AND�
SUITABLE�SOFTWARE�TO�THE� *NTERNET�AND�
64&/&5�� 'OR�AS� LITTLE�AS�THE�COST�OF�
YOUR�PHONE�CALLS�AND�_��PER�MONTH�
	PLUS�7"5
�FOR�A�#ASIC�4ERVICE�
SUBSCRIPTION
�YOU�CAN� LOG�ON�TO�
&X/ETiS�NETWORK�AND� RECEIVE�THE�
LATEST�NEWS� IN�THE�COMPUTING�WORLD��
:OU�CAN�ALSO�SEND� AND�RECEIVE�
ELECTRONIC�MAIL
� AND�COMMENT�TO�
OPEN�FORUMS�ON�TOPICS�AS�DIVERSE�AS�
POLITICS�AND�SCIENCE�FICTION�

5HE� *NTERNET�IS�AN�ELECTRONIC�
NETWORK�CONSISTING�OF�MILITARY
�
ACADEMIC
�COMMERCIAL� AND�HOME�
COMPUTERS�� *TS�MAIN� BACKBONE�
RESIDES� IN�THE�64"
�BUT�SITES�HAVE�
NOW�SPREAD�WORLD�WIDE
�WITH� SEVERAL�
HUNDRED� IN�(REAT�#RITAIN�� &LECTRONIC�
MESSAGES�MAY�BE�TRANSMITTED�ACROSS�
THE� *NTERNET�TO����MILLION� INDIVIDUAL�
MAILBOXES�

64&/&5
�ON�THE�OTHER�HAND
� IS�
MORE�OF�AN� OPEN�FORUM�FOR�
DISCUSSION��.ESSAGES�ARE�
CATEGORISED�ACCORDING�TO�SUBJECT
�WITH�
OVER�A�THOUSAND�DIFFERENT�CATEGORIES�
TO�CHOOSE�FROM��0VER�TWO�MILLION�
PEOPLE�CONTRIBUTE�TO�64&/&5
� FROM�
WHICH�YOU�CAN�OBTAIN� 	OR�GIVE
�
OPINIONS�AND�ADVICE�ON�JUST�ABOUT�
EVERY�CONCEIVABLE�SUBJECT�

&X/ET�ALSO�OFFERS�MORE�
SOPHISTICATED� LEVELS�OF�SERVICE�FOR�
THOSE�WITH�MORE�SPENDING�POWER�

'OR�MORE� INFORMATION
� CONTACT�
&X/ET�ON�c��������������

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

�(*(" �0 *$0�-,
*N�A�MOVE�TO �SHIFT�YET�MORE�$%�30.�
DRIVES
�4ILICA� IS�OFFERING�A�VOUCHER�
WORTH�_���WITH�EACH�$%57�AND�
"����SOLD��5HE�VOUCHERS�CAN�BE�
USED�TO�BUY�$%�30.�SOFTWARE�FROM�
4ILICA��$OMMENTED�4ILICA�S�"NDY�
-EANING�� j$%57�AND�THE�"����ARE�
REALLY�BEGINNING�TO�TAKE�OFF��.ORE�
AND�MORE�PEOPLE�ARE�FINDING�OUT�JUST�
HOW�GOOD�THIS�TECHNOLOGY�*S
�
COMPARED�TO�OTHER�FORMATS�CURRENTLY�
AVAILABLE��'OR�EXISTING�"MIGA�
OWNERS
�THE�"����REJUVENATES�THEIR�
HARDWARE
�GIVING�*T�A�NEW�LEASE�OF�
LIFE
�WITH�A�WHOLE�NEW�RANGE�OF�
AMAZING�SOFTWARE�JUST�WAITING�TO�BE�
USED�� *T iS�LIKE�STARTING�OUT�WITH�YOUR�
"MIGA�ALL�OVER�AGAIN�k

4ILICA� IS�ALSO�SELLING�OLDER�"MIGAS

AT�THEIR�LOWEST��
EVER�PRICES��"�
�.B�"����CAN�BE�
PICKED�UP�FOR�
_�����FOR�_����
YOU�CAN�GET�A�
�.B�MODEL

4ALES�OF�$OMMODOREiS�$%57�ARE�STILL�DISAPPOINTING
�BUT�
PERHAPS�THE�_���FREE�SOFTWARE�DEAL�NOW�ON�OFFER�FROM�
4ILICA�WILL�HELP�THINGS�ALONG�A�B I T �

COMPLETE�WITH� A�
4HH E�GAMES�
PACKAGE�
"LTERNATIVELY
�YOU�
CAN�BUY�THE�"����AS�PART�OF�THE�
$ARTOON�$LASSICS�1ACK
�WHICH�
INCLUDES� .A>�- BF ILHG L 
� � :I M: BG �
* E:G> M
� &>FF BG@L �AND��>ENQ>�* : BG M�
###�FOR�_�����"LSO� INCLUDED� IN�THIS�
DEAL� ARE�THE�4HH E�COMPENDIUM
�('"�
#"4*$�AND�*AH MHG � *:BGM�

*F�ITiS�AN�"����YOUiRE� AFTER
�THEN

YOUiLL� BE� INTERESTED� IN�THE�STANDb
ALONE�MODELS�FROM�4ILICA
�WHICH�COST�
_����FOR�A� �.B�MACHINE
� AND�_����
FOR�A��.B�MACHINE�� #OTH�COME�WITH�
THE�4HH E�PACKAGE
�WHICH�CONTAINS�THE�
GAME�4HH E�ITSELF
� * BG;: EE�� K>:FL
�
- MK BD > K �AND� .K:GL�P KBM> �

4ILICA�c��������������
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0WNERS�OF�7ORTEXiS�1$�EMULATORS�
WILL�BE� INTERESTED�TO�LEARN�OF�A�
SOFTWARE�UPDATE�THAT�THE�COMPANY�
IS�MAKING�AVAILABLE�

7ERSION� �������� IS�APPLICABLE�TO�
7ORTEXiS�(OLDEN�(ATE����49�AND�
���4-$�EMULATORS��5HREE�MAJOR�
IMPROVEMENTS�ARE�PROVIDED� BY�THE�
SOFTWARE�� 'IRST
�"MIGA�FLOPPY�DRIVES�
CAN�BE�USED�AS�1$�DRIVES� UNDER�
1 BG=HPLY� ENHANCED� ����MODE��
4ECONDLY
�(OLDEN�(ATE
�WHICH� RUNS�
AS�A�TASK�UNDER�"MIGA%04
� CAN�NOW

BE�GIVEN�A�PRIORITY
�GIVING�THE�USER�THE�
POWER�TO�CONTROL� ITS�SPEED� RELATIVE�TO�
OTHER�TASKS� RUNNING�ON�THE�"MIGA�
5HE�FINAL� BENEFIT�IS� IN�THE�DEPARTMENT�
OF�KEYBOARD�EMULATION
� ENABLING�
USERS�TO�ASSIGN� SPECIAL� KEYS�TO�
INDIVIDUAL� KEY�CODES�

5O�GET�YOUR�FREE�UPGRADE
�SEND�
TWO�"MIGA�DISKS�ALONG�WITH�A�
MINIMUM�OF�TEN� INTERNATIONAL� REPLY�
COUPONS�TO�7ORTEX�

'OR�MORE� INFORMATION�CONTACT�
7ORTEX�c���������������������

7ORTEXiS�(OLDEN�(ATE����4-$�EMULATOR�IS�THE�MOST�POWERFUL� 1$�EMULATOR�
AVAILABLE�FOR�THE�"MIGA��5HE�LATEST�SOFTWARE�UPDATE�MAKES�IT�MORE�SO


������� ��������� 
���
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$ITIZEN�&UROPE�HAS�ADDED�A� LOW�COST���PIN�PRINTER�TO�ITS�RANGE�

5HE�4WIFT����HAS�A� RECOMMENDED� RETAIL� PRICE�OF�_�������� *T� IS�ALSO�
AVAILABLE� IN� A�COLOUR�VERSION
� CALLED�THE�4WIFT���$
� FOR�_��������$ITIZEN�HAS�
INCLUDED�MANY�OF�THE�FEATURES�OF�ITS����PIN�4WIFT��� RANGE� IN�THE�NEW�MODELS
�
INCLUDING�THE�EASY�TO�USE�$OMMAND�7UE� ***�CONTROL� PANEL
� AND�THE�ABILITY�TO�
HANDLE�MULTI�PART�STATIONERY
� CUT�SHEETS�AND�CONTINUOUS�PAPER
� AND�OVERHEAD�
TRANSPARENCIES�

5HE�PRINTERS�HAVE�A�CLAIMED�SPEED�OF�����CHARACTERS�PER�SECOND�AT����
CHARACTERS�PER�INCH
� AND�����CPS�AT����CPI��4IX�FONTS�ARE�AVAILABLE� IN�NEAR��
LETTER�QUALITY�MODE
�WITH�TWO�AVAILABLE� IN�DRAFT�� #OTH�COME�WITH� &PSON�'9����
AND� *#.�1ROPRINTER�***� EMULATIONS��5HE�4WIFT����CAN�BE�UPGRADED�TO�PRINT�IN�
COLOUR�AT�A� LATER�DATE�BY�THE�ADDITION�OF�A�$OLOUR�,IT�FOR�_������

'OR�MORE� INFORMATION�CONTACT�$ITIZEN�&UROPE�c��������������

����������	�
(ASTEINER�IS�TO�SELL�A�VIRTUAL�MEMORY�
SYSTEM�FOR�THE�"MIGA�RANGE�OF�
COMPUTERS�

$ALLED�! B@:'>F 
�THE�PROGRAM�
FOOLS�THE�"MIGA� INTO�THINKING�IT�HAS�
UP�TO��(B�	THATiS�OVER��
����.B
�OF�
3".�AVAILABLE��5HIS� IS�ACHIEVED�BY�
THE�PROGRAM�SWAPPING�INFORMATION�
BETWEEN� HARD�DISK�AND�MAIN�MEMORY�
AS�NEEDED�DURING�THE�COURSE�OF�
NORMAL�OPERATIONS��"S�A� RESULT
�MANY�
MEMORY�INTENSIVE�PROGRAMS�CAN�BE�
RUN�ON�THE�"MIGA�CONCURRENTLY��
! B@:'>F �COSTS�_�����
� AND� REQUIRES�
AN�"MIGA�WITH�A�.EMORY�
.ANAGEMENT�6NIT� INSTALLED� 	AVAILABLE�
ON�������PROCESSORS� AND�UPWARDS
�

"LSO�FROM�(ASTEINER�THIS�MONTH� IS�
AN�OPTO�MECHANICAL�MOUSE�FOR�
_�������5HE�MOUSE�HAS�A� RESOLUTION�
OF�����DOTS� PER�INCH�� 'OR�MORE�
INFORMATION�CALL�(ASTEINER�ON�c�����
���������

�'#$*�

 # +. !'('.0
"N�ADAPTOR�ENABLING�7("�MONITORS�TO�
BE�USED�WITH�"MIGAS�HAS�BEEN�
RELEASED� BY�34%�$ONNECTIONS��5HE�
ADAPTOR
� PART�NUMBER�$-���
� IS�
AVAILABLE�FOR�_������FROM�34%�
$ONNECTIONS�ON�c�������������

 5GBCM�@M?PB�GQ�@MPL
)I2�IS�TO�LAUNCH�THE�LATEST�VERSION�OF�
THE��,945>�GRAPHICS�ADAPTOR�AT�THE�
�<971��>@<1B�"9D5�SHOW
� TAKING�
PLACE�FROM�'RIDAY���.AY�TO�4UNDAY�
�TH�AT�8EMBLEY�&XHIBITION�$ENTRE�

�0 B=>H� 3��IS�AN�EXTERNAL� BOX�THAT�
PLUGS� INTO�THE�3(#�PORT�OF�ANY�"MIGA�
RUNNING�8ORKBENCH���OR�ABOVE��"S�
WELL�AS�GIVING�A����BIT�TRUE�COLOUR�
DISPLAY
� IT�ALSO�COMES�WITH� A�FRAME�
GRABBER
� A�GENLOCK�AND�PAINT�
SOFTWARE�	THE� LAST�REQUIRING�A�������
AND�A�������OR�BETTER�TO� RUN
��"�HARD�
DRIVE
� �.B�OF�$HIP�AND��.B�OF�'AST�
3".�ARE� RECOMMENDED�

5HE�FRAME�GRABBING�FACILITIES�OF�
THE�BOARD�ARE� IMPROVED�BY�USE�OF�ITS�
GENLOCK
�WHICH�ENABLES�THE�USER�TO�
SEE�EXACTLY�WHAT�THE� IMAGE�WILL� BE�
LIKE�BEFORE� IT� IS�SAVED�TO�DISK�OR�INTO

THE��0*: BG M�SOFTWARE��"NIMATION� IS�
ANOTHER�STRONG�POINT�OF��0B=>H
�WHICH�
CAN�DISPLAY�AT�UP�TO� ���FRAMES�PER�
SECOND� IN�A� RESOLUTION�OF����X����
PIXELS�� 6SING�A�COMPRESSED� IMAGE�
FORMAT�MORE�SUITED�TO�COMPOSITE�
OUTPUT
�THE�BOARD�CAN�ANIMATE�AT�UP�
TO����FRAMES�PER�SECOND��"S�WELL� AS�
WORKING� IN����BIT�MODE
��0 B=>H �CAN�
BE�CONFIGURED�TO�BEHAVE�AS�TWO�����
BIT�FRAME�BUFFERS
�EACH�OFFERING������
COLOURS�ON�SCREEN�AT�ONCE�

�0 B=>H� 3��COSTS�_���
�BUT�WILL�
BE�AVAILABLE�AT�A�SPECIAL� SHOW�PRICE�
OF�_����FROM�)I2�ON�STAND������ )I2�
c��������������

5O�BUY�TICKETS�FOR�THE��F B@: �
 H KF : M�& BO> �SHOW�AT�THE�BARGAIN�
ADVANCE�PRICE�OF�_�����CALL�THE�TICKET�
HOTLINE�ON�c��������������

$ V R P ? � N M U C P �

D M P �  � � � � Q
"MERICAN�BASED�HARDWARE�
MANUFACTURER�*$%�HAS�RELEASED�AN�
ACCELERATOR�CARD�FOR�THE�"�����

*$%�S�7IPER������CONTAINS�A�
������PROCESSOR
� A�BATTERY�BACKED�
REAL�TIME�CLOCK
� SPACE�FOR�MEMORY�
EXPANSION
�A�MATHS�CO�PROCESSOR�SLOT�
AND�A�%IRECT�.EMORY�"CCESS� PORT�FOR�
THE�ADDITION�OF�MORE�HARDWARE�

5HE�CUSTOMER�CAN�CHOOSE�
BETWEEN�THE�&$�	ECONOMY
�AND�THE�
FULL� ������PROCESSOR�FOR�7IPER
�
CLOCKED�AT����OR���.)Z�RESPECTIVELY��
"DDING�A�������MATHS�CO�PROCESSOR�
WILL� INCREASE�THE�"�����S�
PERFORMANCE�EVEN�FURTHER�IN�ACTIVITIES�
SUCH�AS� RAY�TRACING�AND�$OMPUTER�
"IDED�%ESIGN��5WO�4*..�MEMORY�
SOCKETS�ARE�ON�THE�BOARD
�ENABLING�
YOU�TO�ADD�UP�TO���.B�OF����BIT�
3".��5HE���&$����MODEL� COSTS�
����
� AND�THE�FULL� ������MODEL� IS�
_����� 6,�1RICES�AND�DISTRIBUTORSHIPS�
HAVE�YET�TO�BE�ANNOUNCED�

"N� INNOVATIVE�FEATURE�OF�THE�7IPER�
BOARD� IS� ITS� ���BIT�%IRECT�.EMORY

"CCESS�PORT�� *N�FUTURE�THIS�WILL�ENABLE�
FURTHER�PERIPHERALS�SUCH�AS�MODEMS
�
NETWORKING�CARDS�OR�%IGITAL�4IGNAL�
1ROCESSORS�TO�BE�ADDED�� *$%�ALREADY�
HAS�ONE�PRODUCT�AVAILABLE�FOR�IT�� A�
4$4*���CONTROLLER��4$4*� IS�A�STANDARD�
FOR�HARD�DISK�USAGE�ON� SMALL�
COMPUTERS
� FASTER�THAN�THE� *%&�
INTERFACE�FOUND� INSIDE�THE�"������
4$4*��
�WHEN�COUPLED�TO�A�SUITABLE�
HARD�DRIVE
� PROVIDES�MUCH�FASTER�
TRANSFER�RATES�THAN�THE�EARLIER�4$4*�
INTERFACES�� *$%iS�7IPER�4��CONTROLLER�
OFFERS�A�CLAIMED�SPEED�OF��.B� PER�
SECOND�FOR�ASYNCHRONOUS�TRANSFER�
AND���.B�PER�SECOND�FOR�
SYNCHRONOUS�TRANSFER�

0NCE�THE�7IPER�4��HAS�BEEN�
ADDED�TO�THE�7IPER�����
�YOU�HAVE�
THE�OPTION�TO�FIT�A����� INCH�4$4*� HARD�
DRIVE� INTERNALLY
� OR�CONNECT�AN�
EXTERNAL�DRIVE�WITH�THE�THREE�FOOT�
CABLE�SUPPLIED��5HE�7IPER�4��
CONTROLLER�COSTS�������"GAIN
� A�6,�
PRICE�HAS�YET�TO�BE�FINALISED�

*$%�c�������������������

8 & . # - & : � & 9 ) * # * 5 * 0 / � $ & / 5 3 &

� � � � . ": � � � � �

������
�����������������
-AST�MONTH�WE�PRINTED� INFORMATION�ABOUT�THE�SEMINARS�
RUNNING�IN�THE�-HNG= �� G= � 0 BL BHG�� QI>KB>G<> �SECTION�OF�THE�
�F B@:�  H KF : M�& BO> �SHOW�	AT�THE�8EMBLEY�&XHIBITION�$ENTRE�
FROM�'RIDAY���MAY�TO�4UNDAY���.AY
�WITH�TICKETS� AT�_�����ON�
c��������������� �GET�THEM�WHILE�THEYiRE�HOT�
�

"LTHOUGH�THE�SEMINARS�WILL� BE�TAKING�PLACE�AS� LISTED�� �
MUSIC�AND�SOUND�EFFECTS�� ANIMATION� AND�SPECIAL� EFFECTS��
TITLING�AND�GENLOCKS�� AND�VIDEO�ED ITING �THE �EXACT�PRODUCTS�TO�
BE�USED� IN�THE�SEMINARS�HAVE�YET�TO� BE�FINALISED��8E�
APOLOGISE�FOR�ANY�CONFUSION�

��+G� ".*("�4)011&3�m �*446&����m �+6/&� ����
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EW�:ORK�$ITY�*N�THE�
SPRINGTIME�� �WHAT�A�
PLEASURE��5RASH�CANS�
BANGING
�AUTO�ALARMS�

GOING�OFF
�AND�$OMMODORE�8ORLD�0F�
"MIGA�VENDORS�RUSHING�ABOUT�LIKE�
CRAZED�LEMMINGS
� PREPARING�FOR�THE�
ARRIVAL�OF�THE���
����OR�MORE�
"MIGANAUTS�WHO�WOULD�SHORTLY�BE�
CROWDING�THE�1ASSENGER�SHIP�
TERMINAL�ON�.ANHATTANiS�WEST�SIDE��
8HAT�A�DAY�

5OPPING�THE� LIST�OF�VENDORS�WITH�
NEW�AND�EXCITING�PRODUCT�
ANNOUNCEMENTS� IS�$4"
�WHOSE�
VENERABLE� LINE�OF�HARDWARE�
ACCESSORIES� IS� LEGENDARY�IN�THE�64"��
'ASTER�THAN�A�SPEEDING�BULLET
� THE�
NEW� �����%ERRINGER�HITS�THE�TARGET
�
UNLEASHING�RAW�FIREPOWER�FOR�OLDER�
"MIGAS��8ITH� THE�%ERRINGER�
i������.);�AND���.)Z�ACCELERATOR�
BOARDS
� STANDARD�"MIGA����S�OR�
����S�CAN�MAKE�THE�TRANSITION�FROM�
PASSABLY�GOOD�TO�ABSOLUTELY� LETHAL�
COMPUTING�WEAPONS�

5HE�FORMER�INCREASES�THE�NET�
COMPUTER�SPEED�����TIMES
�WHILE�THE�
LATTER�SLAM�DUNKS�PROCESSING�TIME�AN�
EYE�OPENING����TIMES�FASTER��"N�
OPERATION� THAT�NORMALLY�TAKES���OR����
SECONDS�TO�EXECUTE�WOULD�TAKE� LITTLE�
MORE�THAN�A�SECOND�WITH�ONE�OF�
THESE�HOT�LITTLE� PISTOLS��.ORE�
INFORMATION�CAN�BE�OBTAINED�FROM�
$4"
� �����5RADE�4TREET
�4AN� %IEGO
�
$"�������A ��������������������
5ELL� iEM��F B@:� -AHII> K�SENT�YOU�
m � (REAT�7ALLEY�1RODUCTS� INTRODUCED�
ITS�TWO�NEW�PRODUCTS�FOR�THE�"������
THE�"�����5URBO
� A���.)Z�
��&$����ACCELERATOR�WITH����BIT�
3".�EXPANSION�CAPABILITY
� AND�THE

"�����4$4*�3".�
� A�MULTIb
FUNCTIONAL� BOARD�ALSO�OFFERING�A�HIGH�
PERFORMANCE�ON�BOARD�4$4*�
INTERFACE��"LSO�ON�DISPLAY�WERE�AN�
ASSORTMENT�OF�EXISTING�(71�PRODUCTS��
/EEDLESS�TO�SAY
� BUSINESS� IN�THIS�
BOOTH�WAS�BRISK�
m � %,#� INTRODUCED� ITS� LATEST�PRODUCT�
FOR�THE�"������5HE�%,#������ IS�A�
.ATHS�$HIP�AND�8IDE�3".�	THAT� IS
�
���BIT�3".
�WHICH�ESSENTIALLY�
ENABLES�YOU�TO�FETCH� INFORMATION�
TWICE�AS�FAST

�WITH� HARDWARE�FLOATING�
POINT�MATHS�CAPABILITY�AND� THE�SPACE�
FOR�UP�TO��.B�OF����BIT�'AST�3".
�
PLUS�A� REAL�TIME�CLOCK�� *T�SEEMS�AS�
THOUGH� SUPERCHARGING�STOCK�
$OMMODORE�PRODUCTS� IS� BECOMING�AN�
OBSESSION� IN�THE�64"�
m � #RITAIN�S�OWN�.ICRODEAL� POPPED

ACROSS�THE�POND�FOR�A�VISIT�AND�
DISPLAYED� ITS�� E: KBMR �� � �MUSIC�
PACKAGE�AND� 0 B= >H' :L M> K�PRODUCTS
�
WELL� KNOWN�ON�THE�&UROPEAN�SIDE�OF�
THE�POND��.ICRODEAL�WAS�GREETED�
WARMLY�BY�CASH�TOTING�"MERICANS�WHO�
WERE�CHARMED�BY�POLITE�#RITISH�
ANSWERS�TO�SUCH�QUESTIONS�AS� j8HAT�
DOES�THIS�DO k� AND� �%O�YOU�TAKE�
"MERICAN�&XPRESS ii� 5HIS�WAS�
.ICRODEAL�S�FIRST�VISIT�TO�"MERICA� IN�
TWO�AND�A�HALF�YEARS�
m � .IGRAPH�SAYS
� j���
���� IS�THE�
MAGIC�NUMBER���5HATiS�HOW�MANY�
COLOURS�YOU�CAN�SCAN�AND�SAVE�WITH�
THE�NEW�.IGRAPH�$4������)AND�
4CANNER��5HIS� USEFUL� AND�HANDSOME�
PRODUCT�HAS�FIVE�SCANNING�MODES�
INCLUDING�A�TRUE����LEVEL�GRAYSCALE�
MODE�� SIX�SCANNING�RESOLUTIONS�FROM�
�������DPI�� SOFTWARE�TO�SCAN�AND�
SAVE�COLOUR
�MONOCHROME
� AND�
GRAYSCALE� IMAGES� IN�PROPER�FILE�
FORMATS�� AND�SUPPORT�FOR�THE�"("�
CHIPSET�AS�WELL�� /OW�THAT�SCANNING�
HUNDRED�DOLLAR�NOTES� IS�EASY
�WHY�
DOESNiT�SOMEONE� INVENT�A�WAY�TO�
PRINT�THEM�OUT�SO�THAT�*� CAN� RETIRE �
5HIS�SADDLE� IS�KILLING�ME�
m � 1REMIER�4OFTWAREiS�3OY�
5RETHEWAY�HAS�JUST�ANNOUNCED�THAT�
HE� HAS�QUIT�HIS�DAY�JOB� IN�FAVOUR�OF�
SUPPORTING�THE�"MIGA�ON�A�FULL�TIME�
BASIS��5HIS�ERSTWHILE�ENTREPRENEUR
�
WHO�SPECIALIZES� IN�THE�DISTRIBUTION� OF�
PUBLIC�DOMAIN� SOFTWARE�AND�
SHAREWARE
� OFFERS�COLOUR�LABELS�ON�
HIS�DISKETTES�AS�WELL�AS�GOOD�PRICES�
ON�SEVERAL� UNIQUE�PACKAGES�OF�
ACCESSORY�WARE�FOR�ALL�THE�"MIGA�
FAMILY
�OLD� AND�NEW�� )E� INVITES�
MEMBERS�OF�THE�&UROPEAN�"MIGA�
COMMUNITY�TO�CONTACT�HIM�FOR�
SWAPPING�OR�PURCHASE�OF�1%�AND�
SHAREWARE
� AS� HIS�COLLECTION� IS�MORE�
PROFOUND�THAN�JUST�THE�'ISH� LIBRARY��
$ALL� HIM�AT�THE�64�"MIGA�)ELP�-INE�
ZH�������������������AND�MIND�THE�
TIME�DIFFERENCE� IN�THE�MORNING�� HE�
CAN�BE�GRUMPY� IF�AWAKENED�BEFORE�
�AM�64�1ACIFIC�5IME�
m � *F�ANY�SINGLE�ACTIVITY�AT�THIS�YEARiS

8ORLD�0F�"MIGA�STANDS�OUT
� IT�HAS�TC�
BE�THE�PRICE�WAR�ON�NEW�"MIGAS�AND�
THE� RESULTANT�FEEDING�FRENZY�COMING�
FROM�USERS�ATTENDING�� *T�WAS� LIKE�
WATCHING�PIRANHA� IN�A�GOLDFISH�BOWL��
"N�EIGHT�FOOT�TALL� SOLID�WALL�OF�"�����
TEN�FEET�LONG�VIRTUALLY�DISAPPEARED�A�
THE�MACHINE�DIPPED� IN�PRICE�TO�BELOV�
THE�64�DEALERSi� COST�	THIS�ACCORDING�
TO�SEVERAL�DEALERS�SHAKING�THEIR�
HEADS� IN�DISBELIEF
�

14,!4-&2
5HERE�SEEMS�TO�BE�A�STATE�OF�GENER��
DISCONTENT�IN�THE�64"�AMONG�
"UTHORIZED�$OMMODORE�%EALERS
�WHI�
NEARLY�UNIVERSALLY�BELIEVE�THAT�
$OMMODORE�CARES� NOTHING�ABOUT�
THEIR�WELLBEING��5HE� LATEST�EXAMPLE�	�
DISGRUNTLEMENT�WAS�A� LETTER�PACKET
�
WIDELY�CIRCULATED�AMONG�PRESS�
PERSONS�AT�8ORLD�0F�"MIGA
�CITING�
$OMMODORE�64"� INDISCRETIONS
�
BROKEN�PROMISES
� AND�A�SENSE�ON�
THE�PART�OF�ONE�PARTICULAR�DEALER
�
"MAGINATION� IN�/EW�:ORK�$ITY
�OF�
TOTAL� DISILLUSIONMENT��"CCORDING�TO�
THIS� LETTER
� DESPITE�MORE�THAN�����
MILLION�DOLLARS�WORTH�OF�"MIGAS�
PURCHASED�FROM�$OMMODORE�SINCE�
����
�THEY�BELIEVE�THAT� �3ECENT�
EVENTS�HAVE�SEVERELY�JEOPARDIZED�TH��
FUTURE�OF�THE�"UTHORIZED�"MIGA�%EALE�
/ETWORK�k

"MAGINATION� IS�THE�ONLY�
REMAINING�"UTHORIZED�"MIGA�%EALER�I�
ALL�OF�/EW�:ORK�$ITY�� #ARRY�&INSTEIN
�
MANAGING�DIRECTOR
� BELIEVES�THAT�
UNCONTROLLED�MAIL�ORDER�SALES�OF�
"MIGA�MACHINES�WILL� TOLL� THE�BELL� FOR�
THE�"MIGA�AS�A�DEALER�SUPPORTED�
PRODUCT��0THER
� NOT�SO�BLATANT�
RUMBLINGS�HAVE�BEEN�CIRCULATING�FOR�
MONTHS�WITHIN�THE�RANKS�OF�DEALERS�
ALL�OVER�THE�COUNTRY��$OMMODOREiS�
RESPONSE�� IGNORE�THEM�AND�HOPE�THE�
PROBLEM�GOES�AWAY��5HE�WHOLE�MESS�
READS� LIKE�AN�EPISODE�OF�'AWLTY�
5OWERS�

*N�GENERAL
� THIS�YEARiS�8ORLD�0F�
"MIGA�WAS�A�SUCCESS�FOR�THE�TENS�O��
THOUSANDS�OF�"MIGA�FANS�WHO�SPENT�
LOTS�OF�MONEY�AND�MINGLED�WITH�
REPRESENTATIVES�OF�THEIR�FAVOURITE�
COMPANIES��$OMMODORE
� HOWEVER
�
CONTINUES�TO�DUCK�AND�COVER�IN�
ANSWER�TO�MANY�OF�THE�CRITICISMS�
COMING�ITS�WAY�SINCE�POSTING�
ENORMOUS�THIRD�QUARTER�LOSSES�AND�
SEEING�ITS�STOCK�SINK�TO�BELOW�FIVE�
POINTS�PER�SHARE�� -IKE�THE�PROVERBIAL�
�
����POUND�GORILLA
� IT�DOES�PRETTY�
MUCH�WHAT�IT�WANTS�TO�DO��4AD��0NE�
NEEDS�ONLY�TO�SAY
� j3EMEMBER�THE�
%RAGON�� TO�EVOKE�MEMORIES�OF�THE�
DEMISE�OF�A�POPULAR�PLATFORM�THROUG�
CORPORATE� INABILITY�OR�INATTENTION�TO�
THE�NEEDS�OF�THE�DEALER�AND�USER�AS�
A�UNIT�

/OW
� IT iS�TIME�TO�HEAD�OFF�INTO�
THE�SUNSET�OVER�.ANHATTAN�� 6NTIL�
NEXT�MONTH
�THIS� IS�YOUR�6RBAN�
$OWBOY�SAYING��"DIOS�� � �OR��:O��
�
DEPENDING�UPON�WHAT�SIDE�OF�THE�
#ROOKLYN�#RIDGE�ONE�STANDS�ON�� 2

*F�YOUR�"MIGAiS�PACKINi�A�%ERRINGER
�THAT�MEANS�I T iS�GOT�A�LOT�OF�FIREPOWER�
HIDDEN�AWAY�INSIDE��$4"iS�%ERRINGER� i������.)Z�AND���.)Z�ACCELERATOR�
BOARDS�	ONE�SHOWN�IN�PLACE�ABOVE
�MEAN�SUPERSONIC�SPEED�EVEN�FOR�"���S
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$ONGRATULATIONS�ON�BOING�FACTUAL�
CONCERNING�WORD�PROCESSORS�� *T�*S�AN�
ANNOYING�FACT�THAT�OTHER�MAGAZINES�
APPEAR�TO�BE�BIASED�WHEN�
COMPARING�WORD�PROCESSORS�WITH�
DESKTOP�PUBLISHERS� *N�ONE�AND�THE�
SAME�BREATH�

3EGRETTABLY
� *�WAS�ALSO�THE�
SUBJECT�OF�A�HORROR�STORY�CONCERNING�
8ANG�BACK�UP�

.Y����� IS�NOW�MY�EIGHTH�SINCE�
��%ECEMBER�����
� AND�*�AM�
CURRENTLY�CONTINUING�TO�PRESS�FOR�
COMPENSATION� 	WHICH�HAS�BEEN�
AGREED� IN�PRINCIPLE
�

*N�FAIRNESS�TO�8ANG
� ITS�SYSTEM�
HAS�NOW�IMPROVED�TREMENDOUSLY�
WITH�THE�APPOINTMENT�OF�AN�
ADMINISTRATOR�AND�OTHER�CHANGES�SET�
*N�PLACE�� I�SUPPOSE�EVERYTHING�HAS�
*TS�OWN�TEETHING�TROUBLES�AT�TIMES�

*�HAD�TO�OVERRIDE�8ANG�TO�OBTAIN�
SUCCESS�AND�WAS�FORTUNATE�TO�BE�
ABLE�TO�MAKE�CONTACT�WITH�4�+�
.ERRYWEATHER�OF�$OMMODORE
�WHO�
TOOK�OVER�THE�COMPLETE�SUPPLY�AND�
TESTING�OF�A�BRAND�NEW�MACHINE�
WHICH�WORKS�LIKE�A�DREAM�WITH�MY�
.14�����"�PRINTER�AND�����4�
COLOUR�MONITOR��"LL�CREDIT�DUE�TO�
$OMMODORE�WHEN�*T�COMES�DOWN�TO�
THE�CRUNCH�� �KEEP�UP�THE�GOOD�
WORK�

1LEASE�KEEP�UP�THE�GOOD�WORK�
OF�FACTUAL�REPORTING�� *�HAVE�AMPLE�
TIME�TO�READ�AND�LEARN�FROM�YOUR�
MAGAZINE�

"�(�1OWELL�
4OUTH�(LAMORGAN

(LAD�YOU� LIKED�THE�WORD� PROCESSOR�
FEATURE
�.R�1OWELL�� �WE�ARE�
PARTICULARLY�PROUD�OF�IT�OURSELVES�� *TiS�
ALSO�GOOD�TO� HEAR�THAT�$OMMODORE�
MANAGED�TO�HELP�YOU�OUT��:OU�CAN�
REST�ASSURED�THAT�WE�WILL� BE�KEEPING�
AN�EYE�ON�8ANG�TO�MAKE�SURE� IT�A:L �
SORTED�OUT�THE�MAINTENANCE�TEETHING�
TROUBLES�AND� IS�FULFILLING�ITS�
OBLIGATIONS��8RITE�TO�US� IF�YOU� KNOW�
OTHERWISE�

�3'$�".11$"3�".412$�
$AN�YOU�TELL�ME�WHAT�IS�THE�CORRECT�
COURSE�TO�BECOME�AN�ARTICLE�WRITER�
FOR�MAGAZINES�OR�NEWSPAPERS 

*�AM�A�STUDENT�DUE�TO�START�A�SET�
OF�NEW�COURSES�AT�COLLEGE
�SO�
INFORMATION�ON�QUALIFICATIONS�AND�OR�
EXPERIENCE�NEEDED�WOULD�BE�A�
TREMENDOUS�AID��"S�A�REGULAR�READER�
OF�YOUR�MAGAZINE� *�ENJOY�YOUR�SHORT�
BUT�INFORMATIVE�ARTICLES�AND�WOULD�
BE�PLEASED� IF�YOU�COULD�ALSO�ASSIST�
ME�BY�GIVING�TIPS�ON�HOW�TO�ACHIEVE�
THIS�WRITING�STYLE�

.ARCUS�#OYCE�
"LFRETON

8ELL
�.ARCUS
� AS�AN�EDITOR�*iM�ALWAYS�
ON�THE� LOOKOUT�FOR�NEW�WRITERS
� AND�
*iM�PRETTY�SURE�YOUiLL� FIND�THAT�MANY�
OTHER�MAGAZINES�ARE
�TOO�� /O�FORMAL�
QUALIFICATIONS�ARE�NEEDED�� �JUST�THE

ABILITY�TO�WRITE�AND� SOME� IN�DEPTH�
KNOWLEDGE�OF�THE�SUBJECT�YOUiRE�
WRITING�ABOUT�

"S�FOR�STYLE��WELL
�THATiS�JUST�
SOMETHING�THAT�COMES�WITH�PRACTICE��
4TYLE�CANiT �BE�TAUGHT�� ALL�YOU�CAN�DO�
TO�GAIN� A�MATURE�STYLE� IS�TO�DO�A� LOT�
OF�READING�AND�WRITING�

�238+$�(2�5$18�&..#�
*�HAVE�FOUND�YOUR�PROGRAMMING�
TUTORIAL� j4AILING�THROUGH�$k�MOST�
ENLIGHTENING��5HE� LAYOUT�AND��EASE�
OF�USEk�STYLE�*S�VERY�GOOD�BUT� *�HAVE�
ONE�POINT�TO �PUT�TO�YOU��8HEN�
WRITING�TUTORIALS�WOULD� IT�NOT�BE�
WISE�TO�DO�THESE�AS� j 1ULL�0UTS� 

"S�*�AM� LEARNING�$� *�HAVE�FOUND�
MYSELF�WADING�THROUGH�EACH� *SSUE�
LOOKING�FOR�WHAT� *�NEED��4URELY�*T�
WOULD�BE�BETTER�TO�BE�ABLE�TO�
REMOVE�TUTORIALS�AND�STORE�THEM�IN�A�
FOLDER�*NSTEAD�OF�A�PILE�OF��<971�
)8>??5@A�	AS�GOOD�AS�THEY�ARE
�
STACKED�ON�THE�SIDE�OF�MY�DESK�

"S�A�SUBSCRIBER�TO��<971�
)8>??5@�FROM�ISSUE�� 
 ��HAVE�SEEN�
MANY�CHANGES�TO�THE�MAGAZINE

����OF�THESE� *MPROVEMENTS�FOR�THE�
BETTER��5HE�INCLUSION�OF�COVER�DISKS�
WITH�UTILITIES�AND�SO�FORTH� IS�
EXCELLENT�

4OME�OF�THE�OTHER�"MIGA�
MAGAZINES�HAVE�GONE�OVERBOARD�ON�
COLOUR
�W ITH�=>�REGARD�TO�READERS�
WHO�SUFFER�COLOUR�BLINDNESS��"�GREY�
BACKGROUND�WITH�REDDISH�PRINT�*S�FOR�
A�NORMAL�PERSON�HARD�TO�READ��WHAT�
DO�YOU�THINK�I T iS� LIKE�FOR�ONE�THAT�
SUFFERS 

*iM�GLAD�THAT
� ALTHOUGH�YOU�HAVE�
COLOUR�ADVERTS
�YOU�KEEP�TO �BLACK��
ON�WHLTE�FOR�YOUR�TEX T�PAGES�

5O�FINISH� *iM�HAPPY�TO �SEE�THAT�
5OBY�4IMPSON� IS�MAINTAINING�THE�
STANDARD�THAT�YOU�EMPLOYED� IN�
WRITING�THE�TUTORIAL�

%AVID�.�5HORNTON�
%UNDEE

*iM�NOT�ENTIRELY�SURE�WHAT�YOU�MEAN�
BY�jPULL�OUTk 
� %AVID��5O� INCLUDE�
PERFORATIONS�ON�THE�PAGES�OR�SUCH�
LIKE�WOULD� INCREASE�THE�COST�OF�
PRODUCING�THE�MAGAZINE
� AND� *iM�
SURE�OTHER�READERS�WOULD�CITE�OTHER�
COLUMNS�AS�BEING� IDEAL�CANDIDATES�
FOR�SUCH�TREATMENT�

"S�FAR�AS�COLOUR�IS�CONCERNED
�
YOU�CAN� REST�ASSURED�THAT�WE�WILL�
NEVER� LET� IT�GET�IN�THE�WAY�OF�CLARITY��
8E�HAVE� IN�THE�PAST�USED�COLOUR�
WHERE�APPROPRIATE�AND� INTEND�TO�DO�
SO� IN�THE�FUTURE
� BUT�OUR�PRIMARY�
CONCERN� IS�TO�GET�INFORMATION�ACROSS��
"NY�ASPECT�OF�DESIGN�THAT�PREVENTS�
THIS� IS� BAD�DESIGN�AND�YOU�WILL� NOT�BE�
SEEING�IT�IN�OUR�PAGES�

�/.2(3(5$+8�#4++�
*� READ�W ITH�GREAT�*NTEREST�THE�REVIEW�
*N��<971�)8>??5@�ISSUE����OF�THE�
EXCELLENT�SOFTWARE�FROM�1RO%AD
�
NAMELY��4>@175


'OR�ALL�THE�REVIEW�SEEMED�TO

HAVE�BEEN�CONDUCTED�REASONABLY�
WELL
� *�GOT�THE�*MPRESSION�THAT�(ARY�
8HITELEY�WAS�NOT�TOTALLY�CONVINCED�
OF�THE�UNDOUBTED�EXCELLENT�EFFECTS�
WITHIN�THIS�PACKAGE�� *�HAVE�TO�ASK�
MYSELF�WHAT�EQUIPMENT�HE�USED�TO�
EVALUATE�THE�SOFTWARE�AND�ALSO�TO�
WHAT�END�DID�HE�USE�THE�TRANSITIONS�
*N�REAL�TIME�

5RUE
� THE�SOFTWARE�AS� *T�STANDS�
DOES�NOT�SUPPORT����BIT�OR�EVEN�
)".�*MAGES
� BUT�SURELY�AT�THIS�
MOMENT�IN�TIME�THIS�PACKAGE�*S�A�
BREATH�OF�FRESH�AIR�TO�ANY�PERSON�
REQUIRING�SLICK
� PROFESSIONAL�LOOKING�
SCREEN�EFFECTS�FOR�VIDEO�WORK��5HE�
VERY�FACT�THA T�HIGH�RESOLUTION�TEXT�
CAN�BE�EASILY�MANIPULATED�WITH�
STUNNING�RESULTS�MAKES�OTHER�
SOFTWARE�AT�THIS�MOMENT�LOOK�
POSITIVELY�DULL� IN�COMPARISON�

1ETER�3AY�
/EWCASTLE�UPON�5YNE

�=HK:@> �WAS�GIVEN�A�PRETTY�GOOD�
REVIEW�BY�(ARY
�BUT�IT� IS� PART�OF�HIS�
JOB�TO�POINT�OUT�THE�PROGRAMiS�
LIMITATIONS�� �IN�THIS�CASE
� LACK�OF�
SUPPORT�FOR�)".�OR����BIT�IMAGES�� *F�
THIS�DOESNiT �CONCERN�YOU
� THEN�CLEARLY�
THE�PROGRAM�WILL� BE�THAT�MUCH�MORE�
SUITED�TO�YOUR�NEEDS�

�3(,$� -#�31.4!+$�
:OU�DONiT �NORMALLY�PRINT�LETTERS�OF�
PRAISE� <WE�DONiT �GET�MANY�� �EDJ
� BUT�
*�SINCERELY�HOPE�THAT�YOU�W ILL�MAKE�
AN�EXCEPTION�IN�THIS�CASE�AND�PRINT�
THIS�ONE
�BECAUSE�THE�COMPANY�IN�
QUESTION�DESERVES�SOME�PRAISE�

*� RECENTLY�WROTE�TO�THREE�
COMPANIES�WITH�THE�AIM�OF�OBTAINING�
SOME�*NFORMATION
�GUIDANCE�AND�
ADDITIONAL�FONTS�FOR�MY�COPY�OF

&175)B@51<
�5HE�THREE�LETTERS
�
ALONG�WITH�STAMPED�SELF�ADDRESSED�
ENVELOPES
�WERE�ALL�POSTED�ON�THE�
SAME�DAY�

+UST�TWO�DAYS�LATER�*� RECEIVED�A�
LARGE
�WELL�PRESENTED�AND�VERY�
*NFORMATIVE�INFORMATION�PACK�FROM�
&.�$OMPUTERGRAPHICS��4EVERAL�DAYS�
LATER�AN� INFORMATION�PACK�ARRIVED�
FROM�ONE�OF�THE�OTHER�COMPANIES�� *�
HAVE�S TILL�NOT�HEARD�FROM�THE�THIRD�

(UIDED�BY�&.$iS�DETAILED� INFO�
PACK�*�DECIDED�ON�WHAT� *�WANTED�
AND�PHONED�&.$�WITH�MY�ORDER�� *�
FOUND�&RROL
�WHO�ANSWERED�THE�
PHONE
�EXTREMELY�KNOWLEDGEABLE�
)E�ANSWERED�MY�NUMEROUS�
QUESTIONS�CONCERNING�THE�FONTS�AND�
THEIR�INSTALLATION�WITHOUT�HESITATION
�
WHICH�PROVED�TO�ME�THAT�HE�KNEW�
WHAT�HE�WAS�TALKING�ABOUT��"S�A�
RESULT
� *�PLACED�MY�ORDER�FOR�TWO�OF�
THE�&.$�5YPE� *�VOLUMES�OF�FONTS�

5O�CUT�A� LONG�STORY�SHORT
� *�
FOUND�THE�&.$�DISKS�WERE�VERY�WELL�
LAID�OUT
� THE� INFORMATION�AND�
INSTALLATION� INSTRUCTIONS�WERE�VERY�
CLEAR�AND�WRITTEN�WITH�A�BEGINNER�
RATHER�THAT�A�PROFESSIONAL�USER�*N�
MIND�� *�SOON�REALISED�THAT�A�LOT�OF�
TIME�AND�TROUBLE�HAD�GONE� *NTO�THE�
CONSTRUCTION�OF�THE�DISKS�AND�WAS�
VERY�HAPPY�THAT�*� HAD�DECIDED�TO�
PLACE�MY�ORDER�WITH�&.$�� *iD�LIKE�TO�
GIVE�&.$����OUT�OF����FOR�THEIR�
PRESENTATION�AND�QUALITY�OF�THEIR�
DISK�LAYOUT�

#ILL�#AKAYI�
$ATFORD

8ELL
� IT iS� NICE�TO�HEAR�THINGS�WENT�
SMOOTHLY�� *F�ANYONE�ELSE� HAS� ANY�
CONGRATULATIONS�TO�GIVE�TO�"MIGA��
RELATED� SUPPLIERS
�DROP�US�A� LINE�� $ %

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



2A>� >LM�5HK=�.N;EBL
��FB@:�$HF

L?MNCHA� ;H>� ?G?LA?� ;N� >OME� NI� X

/ � � �\ � � � / M
NB?� <L??>CHA�
M?;MIH
� ";=B�
G;F?� G;LEM� I@@�
C� N?LLCNILS� I@�
@LIG� �������
MK
� EG
� ����
MK
� GCF?M���
QBC=B� =IH[
N;CHM� M?P?L;F�
@?G;F?M� ;H>�
QBC=B� B?� >?[
@?H>M� ;A;CHMN�
INB?L� G;F?M��

V� P� � L ? � G;LECHA
� � <IOH>;LC?M�<S� MJL;SCHA�;�GCR[
NOL?�I@�< I 	 �BCM�OLCH?�;H>�M=?HN


1CA?LM� IH=?�
L;HA?>� ;FF�
NB?� Q;S
FROM � $HINA�
TO � 5URKEY
�
BUT� TODAY�
THE IR� RANGE

GIOHN;CH�L?ACIHM
�,H� L�����
NB?�<CA�=;NM��NB?�NCA?L�CM�����G�� �� �� ���
@N�FIHA�CH=FO�N;A�; : 2 � �̂ ��� � � 8 �
FIHA��;H>�Q?CABM���������(A
� :
��������� F<���� �INB� M?R?M�
;L?� CGG?HM?FS� MNLIHA��
?H;<FCHA� NB?G� NI�<LCHA�
>IQH� ;H>� IP?L[
=IG?� ;HCG;FM�
NB?� MCT?� I@�
<O@@;FI?M
� 1B?CL�
G;CH� JL?S� NI�
>??L�� ;HN?FIJ?��QCF>�
JCAM�;H>�<OMB<O=EM


);=ECHA�NB?� MN;GCH;� @IL�
;� JLIFIHA?>� =B;M?�� NCA?LM�
L?FS� IH� NB?CL�MNLCJ?>�G;LE[
CHAM� NI� =IH=?;F� NB?CL� GIP?[
G?HNM� ;M� NB?S� MCF?HNFS� =L??J�OJ�
& � N) L �PC=LCGM�<?@IL?�G;ECHA�;�MO>��
@ � 1B?S�ECFF�<S�@CH	

>IQHQCNB�;�<FIQ�
EHI=ECHA�] ? �;H]\]� :�>IQH�QCNB�
I@�NB?�@IL?J;Q� : � ;

NB?� L @ FB C N ? N F �NB?�H?=E�IL�NBLI;N
�1C��JIQ?L@OF<CN?�;H N? � =BOHEM�OM�

Q��;H>�?;NCHA�OJ�NI���
��EA
��
G?;N�CH�;�MCHAF?�G?;F�

$EJ=H�!KLU�?KEJA@�PDA�LDN=OA� �.ANBA?P�. NEJPEJC�KJ�=JU�.NEJPAN���
5 A�IA=J� EP�
�PDEO�@K?QIAJP�LNKRAO� EP�

�K>:M>=�BG� BG: E��HIR�# # �:G=�IKBGM>=�HG�:�LM:G=:K=����IBG��BMBS>G�-PB?M
� BM�LAHPL�:�LF:EE�
GNF;>K�H ? � BG: E��HIR�/�L�?>:MNK>L��-FHHMA�-<:E>:;E>�)NMEBG>� HGML
�'NEMBI E>��HENFGL
�
�K:PBG@�.HHEL�?H K ��HQ>L
��HK=>KL
�-A:EEHPL
� &BG>L�:G=��KKHPL
� 1ABM>�)NM�.>QM
� .>QM�
*KBGM>=�HO>K�!K:IAB<�#F:@>L
� .>QM�);EBJNBG@
��NMH� EHP�.>QM�:KHNG=�!K:IAB<L�

:G=�H ? �<HNKL>
� #FIHKM�H ? ��HEHNK�:G=�'HGH�!K:IAB<L�*B<MNK>L�

8ORD� 1UBLISHERS� GO� BEYOND� SIMPLY� PRODUCING� NORMAL� LETTERS� AND�DOCUMENTS�
	AT�WHICH�'INAL�$OPY�*5�NATURALLY�EXCELS
�AND�PROGRESS�INTO�A�WORLD�WHERE�39@�=31�@3961�
09/>718=�6995<�IS�JUST�AS�IMPORTANT�AS�W3-=�4=�<-A<��"DMITTEDLY
�THIS�CAN�BE�ACHIEVED�WITH�
%ESK�5OP�1UBLISHERS
�BUT�THEY�CAN�T�EASILY�BE�USED�AS�8ORD�1ROCESSORS
�ESPECIALLY�WHEN�A�
GOOD� LOOKING� LETTER�NEEDS�CREATING� QUICKLY� �� THEY�RE� TAR�TOO�CUMBERSOME��5HIS� IS�WHERE�
'INAL�$OPY�**�OFFERS�THE�PERFECT�BALANCE�BETWEEN�THE�TWO�REQUIREMENTS��&ASE�AND�SPEED�OF�
USE
�COMBINED�WITH�COMPLETE�CONTROL�AND�PERFECT�FINAL�PRINTED�PRESENTATION�

%OCUMENT�CREATION�IS�SO�SIMPLE�W ITH ����0N�4CREEN�
#UTTONS�FO R�ROUTINE� FORMATTING�AND�NAVIGATING�COMMANDS
�
LIKE �"UTO�)YPHENATION��8 ITH �MKN>�8 : 4 *8 :( �DISPLAY
�
YOU�CAN�EVEN�EDIT�WH ILS T�YOU R�PAGES�ARE�M AGNIFIED�UP�TO�
���� �	O R�REDUCED
�� -ONG �DOCUMENTS�ARE�SUPPORTED�W ITH �
5 ITLE�.ASTER�1AGES
�4TYLE�4HEETS
�-EFT�3 IGHT�1AGE�#INDING�
0 FFSET�AND�"U TO �/UMBERING��#ECAUSE�YOUR�TEX T�NEEDS�TO�
BE�PERFECT
�THE�# RITISH�&NGLISH�$OLLINS�1 ROX IM ITY �4PELLER�
COMBINED�W ITH �THE�5HESAURUS�	FO R�THAT�ADDED� INSPIRATION
�
HELP�YOU�TO �PRODUCE�THE�PRECISE
�PRINTED�PAGE�

5>�=� LBFIER� <:EE� BM� MA>� ;>LM� �FB@:� 5HK=�
.KH<>LLHK
�  NM� B?� :?M>K� NLBG@� BM�� MA>� >QI>KML�
BGLBLM� HG� <:EEBG@� $BG:E� !HIR� ''� MA>�;>LM�5HK=�
.N;EBLA>K�:L�P>EE��P>UK>�GHM�<HFIE:BGBG@�

$OMPUGRAPHIC
�"DOBE�5YPE���1OST4CRIPT�OR�/IMBUS�2�1OST4CRIPT �* F �YOU�@-8=�LOTS�O�
YOU�CAN��=-?1�LOTS�OF�FONTS��'INAL�$OPY�%�CAN�USE�THOUSANDS�OF�SUPERIOR�"DOBE�5YPE��� OR�/IT�
FONTS�	THE�SAME�AS�THOSE�USED�ON�PROFESSIONAL�PUBLISHING�SYSTEMS
��#OTH�THESE�TYPES�ARE�1OST4CRI>�
BUT�UNLIKE�ALL�OTHER�8ORD�1ROCESSORS�YOU�DON�T�NEED�AN�EXPENSIVE�1OST4CRIPT�LASER�TO�USE�THEN�
$OPY� **�@466�PRINT� THEM�ON�1OST4CRIPT�LASERS
�9;�ANY�GRAPHICS�CAPABLE�PRINTER��5HIS� INCLUDES� *�
MATRIX�OR�INK�JET�YOU�PROBABLY�ALREADY�OWN��&VEN�IF�YOU�HAVE�YOUR�OWN�$OMPUGRAPHIC��FONT
@@@@@@@@ @@@@@@@@@@@@@@@@@@@@@@ � YOU�D�STILL� LIKE�TO�USE��'INAL�$OPY�**�IS�FULLY�CON
*6*��������OUTP6TTING� TO� ANY� GRAPHIC� PRINTER�� 'INAL� $OP

UNRIVALLED�IN�ITS�RANGE� OF�FONTS�SUPPORTED
�AND�AS��
SEE�HERE
�YOU�HAVE�COMPLETE�CONTROL�OVER�TEXT�FOR�
8HEN� USING� THE� OUTLINE� TYPEFACES� INCLUDED


�� % � ����D� 
� @@@ I @@@ 4�;� ADDITIONAL�FONTS
�THEYiLL�OUTPUT�PERFECTLY����NO�MATT
G � g I � @ J � ��� SJZE� ? � 
� SCA\E	J� T2� @� WJT<�� ABSOLUTELY� 89� ,

*# # II�J� �� P� R� 0PENING�MULTIPLE�DOCUMENTS� ALSO� ALLOWS�EDITIN�
PRINTING�IN�BACKGROUND�MODE�	FTEE�MEMORY�DEPER

$OMPATIBLE�WITH�ALL�"MIGAS�FROM�"����TO�THE�LATEST�"�����"�����RANGES�WITH�EITHER�A�SECOND�FLOPPY�OR�A�HARD�DRIVE��

"�MINIMUM�OF��.B��OF�AVAILABLE�FEE�3".�IS�REQUIRED�	"����HARD�DRIVE������.B�
�HOWEVER
�AS�WITH�ALL�ADVANCED�
GRAPHICAL�%ROARANIS
�EXTRA�MEMORY�ICY���
���.B����THE�MORE�THE�BETTER
�WILL�BE�REQUIRED�TO�EXPLOIT�ALL�FEATURES�FULLY�

�O:BE:;E>�?KHF�:EE�@HH=��FB@:�1H?MP:K>�">:E>KL�
OR�FROM�4OFT8OOD�&UROPE���PLEASE�PHONE�FOR�A�LIST�OF�NATIONWIDE�STOCKISTS�
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T��'INAL�$OPY�* * �INCORPORATES��
AT�ANY�ANGLE
�.ULTIPLE�/EWSPAPER�
iOST4CRIPT�QUALITY�OUTLINE�FONTS���ON�
�R�WHAT�YOU�MAY�HAVE�THOUGHT
�NO�
NOW�SIMNLV�TAKE�TOR��RANTED�
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'EATURE 8ORDWORTH�� 'INAL�$OPY�**
$OMPATIBLE�WITH�4TANDARD�"MIGA

:&4
:&4
�#UT�WOULD�4UGGEST

8ORKBENCH���$OMPUGRAPHIC�'ONTS USE�OF�#ETTER�1OST4CRIPT�'ONTS

$OMPATIBLE�WITH�4TANDARD�"DOBE�5YPE��
/0�/0 :&4�:&4AND�/IMBUS�2�4CALEABLE�1OSTSCRIPT�'ONTS

1OST4CRIPT�'ONT�0UTLINES�ON�ALL�1RINTERS /0 :&4
.AXIMUM�/UMBER�OF�1OST4CRIPT�'ONTS -IMITED�TO�A�TOTAL�OF��� *NFINITE
%OWNLOAD�&XTRA�'ONTS�TO�1OST4CRIPT�1RINTER /0
�$AN�T�DOWNLOAD�EXTRA�FONTS :&4
�"UTOMATIC
-ANDSCAPE�	4IDEWAYS
�1RINTING�ON�ALL�1RINTERS /0 :&4
�"UTOMATIC
3ECLAIM�1RINTING�3ESOLUTION�	2UALITY
�OF�4CALED

/0
:&4
�4AME�)IGH�2UALITY

	3EDUCED�AND�&NLARGED
�(RAPHIC�*MAGES WHEN�3EDUCED�AND�&NLARGED
1RINT�ANY�5EXT�OR�(RAPHIC�IN�$OLOUR :&4 :&4
/O��OF�$OLOURS�1RINTED�IN�*MPORTED�1ICTURES -IMITED�BY�4CREEN�.ODE�6SED 0UTPUT�AS�0RIGINAL�*MAGE
(RAPHICS�1RINTING�	)".���*''�*-#.
 (OOD�IF�(RAPHICS�NOT�4CALED "LWAYS�#EST�1OSSIBLE
5EXT�8IDTH�	$OMPRESS�AND�&XPAND
 /0 :&4
7ARIABLE�5EXT�0BLIQUING�	4LANTED�5EXT


/0 :&4#OTH�1OSITIVE�AND�/EGATIVE�"TTRIBUTES

#OX
�3OUNDED�#OX
�$IRCLE
�0VAL
�-INE

/0 :&47ARIABLE�#ORDER���"RROW�%RAWING�5OOLS

$ROP�	5RIM
�TO�4IZE�*MPORTED�(RAPHICS /0 :&4
4UPPORTS�"����������"("�$HIPSET :&4
�����0N�4CREEN�$OLOURS :&4
�����0N�4CREEN�$OLOURS
$REATE�#ORDER�AROUND�(RAPHICS�AND�1ICTURES /0 :&4

#RITISH�&NGLISH�4PELLING�$HECKER :&4
�$OLLINS�1ROXIMITY�WITH�
-EGAL���.EDICAL�4UPPLEMENTS

:&4
�$OLLINS�1ROXIMITY�WITH�
-EGAL���.EDICAL�4UPPLEMENTS

#RITISH�&NGLISH�5HESAURUS :&4
�$OLLINS��������4YNONYMS :&4
�$OLLINS��������4YNONYMS
1AGE�7IEW�.AGNIFICATIONS�AND�3EDUCTIONS 0NE�'IXED�1RINT�1REVIEW ��7ARIABLE�STAGES�������TO�����
&DIT�%OCUMENT�WHILE�.AGNIFIED�OR�3EDUCED /0 :&4
4EARCH���3EPLACE�	����WORDS�IN�����
��1AGES
 ���4ECONDS�	0N�"MIGA�"����
 ��4ECONDS�	0N�"MIGA�"����

*NDEX�AND�5ABLE�OF�$ONTENTS :&4
�"UTOMATIC /0
�3EQUIRES�.ANUAL�&NTRY
.ULTIPLE�/EWSPAPER�4TYLE�4NAKING�$OLUMNS :&4
���TO��� :&4
���TO��
4TYLE�4HEETS
�.ASTER�1AGES
�5ITLE�1AGES /0 :&4
6SES�4TANDARD�"MIGA�$LIPBOARD�FOR�$UTTING

/0 :&4��1ASTING�TO�AND�FROM�%IFFERENT�"PPLICATIONS

4MALL�$APS�5YPOGRAPHICAL�$ONTROL /0 :&4
$ONFORMS�TO�$OMMODORE�S�"MIGA /0
�/ON�4TANDARD�6SER

:&44TANDARD��-OOK���'EEL��(UIDELINES *NTERFACE
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.ORE�3ECOMMENDED

'REE�0NGOING�5ECHNICAL�1HONE�4UPPORT /0
�_���PER�YEAR�AFTER����DAYS :&4
�'REE�OF�$HARGE

3ECOMMENDED�3ETAIL�1RICE _������ _�����

- � 1H?M5HH=�.BH=G<ML�#NKHI>� -
��� "LFRETON� %ERBYSHIRE� %&����38� &NGLAND� 5EL�������������� 'AX�������������

�� ?- �



3'$� ,(& � $7/.2$#

5 H E � I N S I D E � S T O R Y

-BGIF9�C:�<CK�MCIF��A=;5�
KCF?G��/5BH�HC�?BCK�K<5H�G�
;C=B;�CB�69B95H<�H<5H�75@A
 �7CC@�
9LH9F=CF��&CK�G�MCIF�7<5B79�HC�
:=B8�CIH
�5G��IG��<5B8@9F�F9J95@G�
H<9�=BB9FACGH�G97F9HG�C:�=HG�DCK9F

5O�ENJOY�THE�COMPUTING�
POWER�THA TiS�ON�OFFER�IF�YOU�
OWN�AN�"MIGA
�YOU�
CERTAINLY�DON�T�HAVE�TO�

KNOW�ANYTHING�ABOUT�WHATiS�
ACTUALLY�HAPPENING�UNDERNEATH�THE�
BONNET�� *NDEED
� I T iS�PERFECTLY�FAIR�TO�
SAY�THAT�THE�MAJORITY�OF�"MIGA�USERS�
ARE�MUCH�HAPPIER�IF�ALL�THA TiS�
REQUIRED� IS�TO�STICK�A�DISK�IN�THE�
SIDE�OF�THE�MACHINE�AND�HOPE�THAT�
IT iS�SELF�BOOTING��"T�THE�MOST
�THEY�
WANT�TO�HAVE�TO�DO�NO�MORE�THAN�
DOUBLE�CLICK�ON�A�COUPLE�OF�ICONS�

#UT�THE�THING� IS
� IF�YOUiRE�THAT�
TYPE�OF�"MIGA�OWNER
�YOU�RE�PROBABLY�
NOT�GOING�TO�BE� READING�THIS�
MAGAZINE�ANYWAY��"T��F B@: �-AHII> K

WE�SEE�CURIOSITY�AS�A�WONDERFUL�THING�
� �SO
� OVER�THE�COMING�FEW�MONTHS�
WEiLL� BE�TAKING�A�DETAILED� LOOK�AT�
WHAT�MAKES�THE�"MIGA�TICK
�
EXAMINING�WHAT�THE�FUNCTIONS�OF�ALL�
THE�DIFFERENT�COMPONENTS�ARE
�AND�
REVEALING�HOW�THEY�WORK�� *N� FACT
�WEiLL�
BE�EXPOSING�THE�SOUL� OF�THE�MACHINE�

5HERE�S�ANOTHER�REASON�BESIDES�
HAVING�AN� INQUISITIVE�NATURE�THAT�
SHOULD�ENCOURAGE�YOU�TO�FOLLOW�THIS�
SERIES�� �YOUiLL� QUICKLY�FIND�THAT�ONCE�
YOU�HAVE�A�MORE�DETAILED�
UNDERSTANDING�OF�THE�WAY�THE�
MACHINE�FUNCTIONS�AT�THE� LOWEST�
LEVELS
� AREAS�SUCH�AS�ASSEMBLER�
PROGRAMMING�BECOME�MUCH�MORE�
COMPREHENSIBLE�

5)&� . " */ � & 9 1 " / 4 *0 / � 4-05
0N�THE�LEFT�HAND�SIDE�OF�THE�MACHINE�YOUiLL�FIND�THE�MAIN�EXPANSION�SLOT��"�
VARIETY�OF�PERIPHERALS�CAN�BE�PLUGGED�INTO�THIS�SLOT�� �A�HARD�DISK�DRIVE�OR�
ADDITIONAL�MEMORY�
ARE�TYPICAL�EXAMPLES�

:OUiLL�ALSO�FIND�
THA T�THERE�*S�A�RANGE�
OF�ACCELERATOR�CARDS�
AVAILABLE�THAT�YOU�
CAN�PLUG�INTO�THIS�
SLOT�� �THESE�HAVE�
THEIR�OWN�$16�AND� R�
ARE�CLOCKED�AT�A�
MUCH�HIGHER�SPEED
THAN�THE�"����S�STANDARD�������$16
�WHICH�MEANS�THEY�WORK�FASTER�

5HIS�MONTH� 	BEGINNING�ON�PAGE�
��
�YOUiLL�FIND�THAT�WEiVE�STARTED�THE�
SERIES�WITH� A�BASIC�GUIDE�TO�THE�
PRINCIPLES�OF�DIGITAL� LOGIC�� �AN�
IMPORTANT�PART�OF�THE�THEORY�BEHIND�
MICRO�PROCESSORS�� *N�FUTURE�MONTHS�
WE�LL� BE�DELVING�DEEP� INTO�THE� INNARDS�
OF�THE�"MIGAiS�CHIPS
�DISCUSSING�
THINGS� LIKE�HARDWARE� REGISTERS
�
ADDRESSING�SYSTEMS
� DATA�BUSES�AND�
INTERRUPTS��8EiLL� ALSO�BE�COVERING�A�
RANGE�OF�j ADD�ONS�� SUCH�AS�MEMORY�
EXPANSIONS
�DISK�DRIVES�AND�
ACCELERATORS
� REVEALING�THE�SECRETS�OF

3'$� ,(& � 
��� � 
� � 1$ 1�5($6
+0 : 4 5 *$ , � 10354
"S�SEEMS�FAIRLY�OBVIOUS�FROM�THEIR�NAMES
�
THIS�IS�WHERE�THE�JOYSTICKS�PLUG�IN��5HE�FIRST�
JOYSTICK�PORT�	THE�ONE�ON�THE� LEFT
� IS�ALSO�
USED�FOR�THE�MOUSE�

% *4 , � %3 *7& �
$ 0 / / & $ 50 3
"�FURTHER�FLOPPY�DISK�
DRIVE�CAN�BE�
CONNECTED�HERE�

3 ( # �7 *% & 0 �0 6 516 5
5HIS�IS�THE�"MIGAiS�VIDEO�OUTPUT�� �THE�
SOCKET�YOU�USE�IF�YOU�HAVE�A�COLOUR�MONITOR��
*F�YOUiRE�USING�A�57�SET�INSTEAD
�THEN�YOU�
NEED�TO�CONNECT�A�BOX�KNOWN�AS�AN�3'�
MODULATOR�BETWEEN�THIS�SOCKET�AND�THE�57��
5HIS�CONVERTS�THE�3(#�OUTPUT�TO �THE�RADIO�
FREQUENCY�SIGNAL�A�57�EXPECTS�

3 *( ) 5 �" / % �
-&'5�" 6 % *0 �
40$,&54
5WO�STANDARD�
j LINE�OUTk�AUDIO�
SOCKETS�� �CONNECT�
THEM�UP�TO �YOUR�HI��
FI�FOR�FULL�STEREO�
SOUND�FROM�YOUR�
COMPUTER�

4&3 *"- �" / % � 1"3"--&- � 10354 � 1 0 8 & 3 � . 0 / 0
"�WIDE�VARIETY�OF�PERIPHERALS�CAN�BE�CONNECTED�TO�THESE� 40$,&5 � *F�YOU�HAVE�A
TWO�PORTS�� �TYPICALLY
�YOU�MIGHT�CONNECT�A�MODEM�TO �THE� 5HE�LEAD�FROM� MONO�MONITOR

SERIAL�PORT�	ALSO�REFERRED�TO�AS�AN�34�����PORT
�AND�A� THE�TRANSFORMER� THIS�IS�WHERE�IT
PRINTER�TO�THE�PARALLEL��5HE�PRINCIPAL�DIFFERENCE�BETWEEN� 	THE�STANDARD� PLUGS�*N�
THE�TWO�IS�THAT�THE�SERIAL�PORT�SENDS�OR�RECEIVES�DATA�ONE� $OMMODORE
BIT�AT�A�TIME�	j SERIALLYk 

�WHILE�THE�PARALLEL�PORT�HANDLES� POWER�SUPPLY

DATA�IN�EIGHT�BIT�CHUNKS�	BYTES
��5HIS�MEANS�THAT�DATA�CAN� PLUGS�IN�HERE
�
BE�READ�OR�WRITTEN�BY�THE�PARALLEL�PORT�AT�A�MUCH�GREATER�
RATE�THAN�IS�POSSIBLE�SERIALLY�

HOW�THEY�WORK�AND�HOW�THEY�CONNECT�
UP�TO�THE�"MIGA�

#EFORE�WE�GET�INTO�ALL�THAT
�
THOUGH
� HEREiS�A�QUICK� INTRODUCTION�TO�
THE�VARIOUS�COMPONENTS�THAT�ARE�
DOTTED�AROUND�THE�CIRCUIT�BOARD�OF�AN�
"MIGA�AND�ALL�OF�THOSE�SOCKETS�ON�
THE�BACK�� *N�FUTURE� ISSUES�WEiLL� BE�
EXAMINING�THESE�COMPONENTS� IN�
DETAIL� AND�SEEING�HOW�THEY� INTERACT
�
BUT�FOR�NOW�WEiLL�SETTLE�FOR�JUST�
NAMING�THEM�AND�GIVING�YOU�A�BRIEF�
RESUME�OF�THEIR�FUNCTIONS�� �THAT�WAY�
WE�WONiT�HAVE�TO�RESORT�TO�PHRASES

CONTINUED�ON�PAGE���

5)& �5 3 " 1 % 0 0 3
*F�YOU�TURN�YOUR�"MIGA�UPSIDE��
DOWN�YOUiLL�FIND�THA T�THEREiS�A�
CLIP�OUT�PLASTIC�COVER�UNDERNEATH�
� �CALLED
�APPROPRIATELY�ENOUGH
�
THE�TRAPDOOR��3EMOVE�THE�LID�AND�
YOU�LL�FIND�THA T�THERE�S�AN�
EXPANSION�SLOT�HIDING�UNDERNEATH��
5HE�S LO TiS�PRINCIPAL�PURPOSE�IS�TO�
ACCEPT�MEMORY�EXPANSION�CARDS�

".*("�4)011&3�m �*446&����m �+6/&� ����
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6' 3�2�.-� 3'$� ��� � "(1"4(3� !. 1#�� ,(22� %.1#�
%&/*4&� �� ��� �� ��� �
%&/*4&�*S�THE�CHIP�THA T�TIES�BEHIND�THE�POWERFUL�
ANIMATION�CAPABILITIES�O F�THE�"MIGA��.ANY�
COMPUTERS�DONiT �HAVE�A�DEDICATED�CHIP�TO �PERFORM�
TH IS�FUNCTION�� �* T �HAS�TO �BE�DONE�BY�THE�SOFTWARE�
	WHICH�REDUCES�THE�TIME�AVAILABLE�FOR�THE�PROGRAM�
TO �DO�EVERYTHING�ELSE�I T �HAS�TO�DO
��%&/*4&�USES�
HARDWARE�REGISTERS�TO �HANDLES�SPRITES�	UP�TO �EIGHT�
AT�A�TIME
�AND�DEAL�WITH�THINGS�LIKE�COLLISION�
DETECTION�	WHEN�A�SPRITE�COMES�TO �TOUCH�ANOTHER�
OBJECT
��5HIS�ALLOWS�FOR�THE�VERY�SMOOTH�AND�FAST�
ANIMATIONS�THA T�HAVE�MADE�THE�"MIGA�SO�POPULAR�
AS�A�GRAPHICS�MACHINE�

1 " LF F" � o
"NOTHER�O F�THE�MACHINEiS�
CUSTOM�CHIPS
�1"6-"�IS�
RESPONSIBLE�FOR�THE�SOUND�� *T�
SUPPORTS�FOUR�VOICES�*N�TWO�
STEREO�CHANNELS�OVER�NINE�
OCTAVES��1"6-"�IS�*NTERRUPT��
DRIVEN�� �WHICH�MEANS�THAT�
MUSIC�CAN�ALWAYS�BE�PLAYED�A T�
THE�CORRECT�SPEED�

0 FJ1 � CRR D� �8 ����$9"
$*"�IS�AN�ACRONYM�FOR�$OMPLEX�
*NTERFACE�"DAPTOR
�AND�THESE�
CHIPS�ARE�THE�MACHINEiS�TWO�
USER�PROGRAMMABLE�INPU T��
OUTPUT�PORTS��5HEIR�JOB�*S�TO�
CONTROL�THE�SERIAL�AND�THE�
PARALLEL�PORTS�AND�TO �HANDLE�THE�
KEYBOARD�AND�THE�DISK�DRIVE�

5HIS�IS�THE�CUSTOM�CONTROL�CHIP
� �I T �PROVIDES�THE�BUS�SIGNALS�
THA T�KEEP�ALL�OF�THE�OPERATIONS�
THA T�ARE�HAPPENING�ON�THE�
C IRCU IT�BOARD�*N�SYNCHRONISATION��
*T �ALSO�DEALS�W ITH�DECODING�
ADDRESSES�	FOR�MEMORY�ACCESS
�
AND�HAS�CIRCUITRY�TO �LOOK�AFTER�
THE�KEYBOARD�RESET�COMMAND�
	$TRL�"MIGA�"MIGA


�� ob
5HIS�IS�THE�"MIGAiS�CUSTOM�
GRAPHICS�CHIP
� RESPONSIBLE�FOR�
HANDLING�THE�DISPLAY�AND�
DELIVERING�ALL�THOSE�LOVELY�
COLOURS��5HE�VERSION�*N�THIS�
MACHINE
�THE�����"
�CAN�
ACCESS��.B�OF�$HIP�3".��
&ARLIER�VERSIONS�COULD�ONLY�
HANDLE�UP�TO ����.B
�WHILE�THE�
VERSION�OF�THE�"(/64�CHIP�*N�
THE�"����1LUS
�"����AND�
"�����	CALLED�THE� j FATTER�
"(/64k 
�CAN�ACCESS��.B�

:OUiLL�FIND�THAT�THEREiS�A�.OTOROLA�������	OR�
BETTER
�ACTING�AS�THE�POWERHOUSE�OF�EVERY�"MIGA
� �I T iS�THE�$ENTRAL�1ROCESSING�6NIT��%IFFERENT�
MODELS�OF�THE�MACHINE�SPORT�DIFFERENT�VARIANTS�OF�
THE�������� �* T iS�A�FAMILY�OF�COMPATIBLE�CHIPS�� * T iS�
NOT�THE�������THAT�MAKES�AN�"MIGA�AN�"MIGA
�
THOUGH�� �THA TiS�DOWN�TO�BOTH�THE�CUSTOM�CHIPS�
	%&/*4&
�1"6-"�AND�'"5�"(/64�IN�THE�"���
�
AND�THE�OPERATING�SYSTEM��:OUi LL�FIND�THERE�ARE�
�����S�IN�A�VARIETY�OF�OTHER�MACHINES�� �45S�AND�
.ACS
�TO �NAME�A�COUPLE��5HE�OTHER�COMMON�
FAMILY�OF�$16S�YOU�MAY�HAVE�HEARD�OF�IS�THE�*NTEL�
��X���	������AND������ARE�THE�MOST�COMMON
�� �
THE�MICRO�PROCESSORS�THA T�POWER�THE�1$�

5HE�3ANDOM�"CCESS�.EMORY��
6NLIKE�30.
�3".� IS�jVOLATILEk�
MEMORY�� �ONCE�THE�POWER�HAS�
BEEN�TURNED�OFF�ANYTHING�STORED�
THERE�*S�LOST��5HE�3".�*S�USED�
TO�HOLD�PROGRAMS�THA T�YOU�ARE�
CURRENTLY�RUNNING�AS�WELL�AS�
THEIR�DATA�

5HE�3EADONLY�.EMORY��5HIS�
CONTAINS�PROGRAMS�	SUCH�AS�
,ICKSTART�AND�SOME�LIBRARIES
�
THA T�ARE�AVAILABLE�TO �THE�"MIGA�
AS�SOON�AS�*T�*S�POWERED�UP�
AND�ENABLE�THE�MACHINE�TO�LOAD�
FURTHER�SOFTWARE�SUCH�AS�THE�
8ORKBENCH��"S�THE�NAME�
SUGGESTS
�3EAD�0NLY�.EMORY�
CANiT �HAVE�INFORMATION�WRITTEN�
TO �*T��* T iS�ALSO�WHATiS�KNOWN�AS�
j NON�VOLATILEk 
�WHICH�MEANS�
THA T�* T �IS�PERMANENT�MEMORY�� �
DATA�ISNiT �LOST�WHEN�THE�POWER�
*S�DISCONNECTED
�UNLIKE�3".�

".*("�4)011&3�m �*446&����m �+6/&� ����
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o�6SE�7$3�AS�A�BACKUP�STORAGE�DEVICE
��#LANK�VIDEO�TAPE�IS�ALL�THAT� IS�REQUIRED
o�����"MIGA�FLOPPY�DISKS�FIT�ON�A��HR�TAPE
o�$AN�BE�USED�FOR�HARD�DISK�BACKUP
��5HERE� IS�ROOM�FOR����.#�OF�DATA
o�#ACKUP�AN�"MIGA�DISKETTE� IN���MINUTE
��-OW�COST� STORAGE
���PENCE�PER�.#
o�.ENU�DRIVEN�SOFTWARE
o�:OU�CAN�WATCH�57�ON�A�����S�MONITOR

( 7 1 � 4 �E R I E S � � � ) % �
6P�TO��.B�4*..�3".�ON�BOARD�
4UPPORTS�EXTERNAL�4$4*�DEVICES�
��.)Z�4$4*� CONTROLLER

#ARE����
��.#��
��.#��
���.#
���.# 7IDEO�#ACKUP�4YSTEM

.ANUFACTURED�BY�1OWER�$OMPUTING�
���.#�ON�ONE�OPTICAL�DISK�
3EAD�AND�WRITE�OPTICAL�DISKS�
��MS�RUNNING�SPEED�
#UILT�IN�POWER�SUPPLY�
)IGH�POWER�COOLING�FAN�
���WAY�AND����WAY�4$4*� PORTS�
5HRU�PORT�BUILT�IN�
4$4*� *%�SWITCH
$OMPATIBLE�WITH�MAJOR�4$4*�CONTROLLER

. O N I T O R S

1 H I L I P S � $ . � � � � � . K �
8ITH�CABLE
"VAILABLE�WITH�-OTUS�5URBO�$HALLENGE���
0N�SITE�MAINTENANCE� 
 0 � =

�1QEP=>HA�BKN�%4.�%
$KN?A��%4.�&"�KN�,ATQO�&!	�
0THER�SIZES�O F�)%�AVAILABLE
�PLEASE�CALL

W I N N I N G � I N N O V A T I V E � P R O D U C T S � F R O R

��( I G A B Y T E � ) %
��*NTERNAL�)ARD�%RIVE
o�"�����"����

�(#�)ARD�%RIVE��������������������������������_���

/MUCP� !M?PB

o�/EW�3".�BOARD�FROM�1OWER
o�"�������"�����3".�BOARD

�.#� ��������������������������������������������������_��
�.#� �����������������������������������������������_���
�.#� ����������������������������������������������� _���

,?AGLRMQF� # I Q H = P K N �

".AX�LL�1LUS���������������������������������� _���
	.AC�30.�$HIPS�REQUIRED
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o"MIGA������INCLUDES
��������MICRO�PROCESSOR�
o��.)Z�CLOCK�SPEED
o������MILLION�COLOUR�PALATTE
o�%ISPLAY�UP�TO����
����COLOURS�ON�SCREEN
o�#UILT�IN������HIGH�DENSITY�DISK�DRIVE

"MIGA�����������.#�)%������������� _����
"MIGA����������.#�)%�������������� _����
"MIGA�����������.#�)%������������� _����
"MIGA�����5����.#�&-��.#�3".���_�����
"MIGA�����5�����.#�&"��.#�3".� _����

, # 4 5 � � I E C = � � � � �

o�/EW�"MIGA������NOW�AVAILABLE
o�"�CHOICE�OF�������OR�������PROCESSOR

. H A = O A � A J M Q E N A

0 T H E R � . O N I T O R S

$OMMODORE� ����4������������������������� _���
$OMMODORE������53*�4:/$����������_���
/&$�.ULTISYNC��'(������������������������ _���

* $ % � ' L I C K E R � ' I X E R

' L I C K E R � ' R E E � 7 I D E O � �
o�4TOP�THAT�ANNOYING�FLICKER
o�'ITS�INTERNALLY�IN�THE�"���
o�.ULTI�SYNC�MONITOR�REQUIRED

'LICKER�'REE�7IDEO�� ������������������������_���

. U S I C

o�5HE�COMPLETE�MUSIC�KIT�FOR�THE�"MIGA
o�*NCLUDES�
o�.USIC�,IT�PACKAGE�
m3EAL5IME�4OUND� **
o�0VER����SPECIAL�EFFFECTS
o�$AN�WORK�WITH�.*%*�INSTRUMENTS
o�%IGITAL�4TUDIO�***
o�.IDI� INTERFACE�
o4TEREO�SOUND�DIGITISER
o�4TEREO�SPEAKERS�
o"LL� LEADS���SOFTWARE

5HE�.USIC�1ACK������������������������� _�����
4PEAKERS�ON LY ����������������������������_�����
.IDI� INTERFACE�����������������������������_�����

���.#�OPTICAL�DRIVE�	*NTERNAL
������� _��
���.#�OPTICAL�DRIVE�	&XTERNAL
������ _��
���.#������OPTICAL�DISK� ����� _������EAT
4$4*�CONTROLLER�CARD
	FOR�"�����"����*������������������������� _��
�!KIL=PE>HA�S EPD ��IEC=�� .!��=J@�+=?����1!��
?KJPNK HHAN�EO� NAMQENA@�KJ�PDA��IEC=�=J@� .!	

� � � � . # � % I S K � % R I V E

����.#�%ISK�DRIVE�NOW�AVAILABLE����_��

. I S C E L L A N E O U S

(�-OCK�(ENLOCK�������������������� ���������_��
*MAGE�&FFECTS����������������������� ���������_��
$INE.031)�������������������������� ������������_�
����&XTENDER������������������������� ���������_��
����"UTOCHANGE�K IT�������������� ������������_�
"5�"UTOBOOT�&PROM�K IT��������� ������������_�
'AST30.�4ERIES������������������� ������������_�
30.�4HARE��������������������������� ����� _����
30.�4HARE�"��������������������� ������������_�
30.�4HARE�"����INC��VL������ ������������_�

" C C E L E R A T O R

( 7 1 � ( � ' O R C E
o�������ACCELERATOR�BOARD
o�������.ATHS�CO�PROCESSOR

��.)Z��.#�3".� �������������������������� _�4
��.)Z�.#�3". �������������������������� _��
��.)Z��.#�3".� ����������������������� _��&
)ARD�DRIVE�MOUNT�K I T ������������������������ _�

������'USION����INC���.#� �������������� _�_
������1RO�1ERIPHERALS�INC���.#� ����_�_

�.#�X��4*..���������������������������������� _�
4*..����X��.#��������������������������� _��
4*..����X��.#���� �������������������������� _&
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?MN�;H>�A?N�+IQ?LM=;H��
GKGE?�%MPK?R� )SJW�����

/MUCP� 2A?LLCP� T���

��������%1*�SCANNING�RESOLUTIONS�
���GREYSCALES�
5HRU�PORTFOR�PRINTER�
"WARD�WINNING�EDITING
�IMAGE�MANIPUb
LATION���SCANNING�SOFTWARE

OWER�4CANNER�V���� ����������������������_���
OWER�4CANNER�$OLOUR������������������ _���

$NQML� &3
����
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0UR�3".�BOARD�IS�DESIGNED�ESPECIALLY�
FOR�THE�"�����COMPUTER�AND�COMES�WITH�
�.#�OF�3".�ON�BOARD�TO�EXPAND�YOUR�
MEMORY�TO��.#�OF�CHIP�3".��1LUG�IN�AND�
GO�OPERATION�	'ITS�INTO�THE�TRAPDOOR
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�THIS�MAY�EFFECT�YOUR�WARRANTY
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LIKE� �THAT�DITTY�GREAT�CONNECTOR�ON�THE�
LEFT�HAND�SIDEk�WHEN�WE�COME�TO�
DESCRIBE�THE�EXPANSION�SLOT�

3'$�3143'� !.43�+.&("
4O�HOW�DO�ALL�THESE�CHIPS�WORK
� AND�
HOW�WHEN�THEY�ARE�CONNECTED�
TOGETHER�DO�THEY�MAKE�AN�"MIGA �
0VER�THE�COMING�MONTHS�WEiLL� BE�
EXPLORING�THE�PURPOSE�OF�THESE�
DIFFERENT�CHIPS� IN�DETAIL�� #UT�BEFORE�
WE�DO�THAT
� THIS�MONTH�WEiLL� START�BY�
EXAMINING�THE�PRINCIPLES�OF�LOGIC�THAT�
UNDERLIE�THE�FUNCTIONING�OF�THE�MICROb
PROCESSOR�

%IGITAL�COMPUTERS�USE�BINARY�
NUMBERS�TO� REPRESENT�INTERNALLY�THE�
INFORMATION�THEY�RECEIVE�FROM�THE

jOUTSIDE�WORLDk ��5HE�REASON�
COMPUTERS�USE�BINARY�� � INSTEAD�OF�
THE�BASE����SYSTEM�MORE�FAMILIAR�TO�
HUMANS�� �IS�THAT�THERE�ARE�ONLY�TWO�
POSSIBLE�STATES�FOR�A�BINARY�DIGIT
� ��
AND��
� AND�THESE�ARE�EASILY�
REPRESENTED� IN�THE� LANGUAGE�OF�DIGITAL�
ELECTRONICS�� /OW
�WHILE�WE�MAY�THINK�
OF�BINARY�NUMBERS�AS�BEING�A�STREAM�
OF�0S�AND� *S 
�THE�MICRO�PROCESSOR�
HAS�NO�SUCH�CONCEPT�� �IT�DEALS� IN�
PULSES�OF�ELECTRICITY�� *N�THE�WORLD�OF�
THE�CHIP
�THE�BINARY�DIGIT��� IS�
REPRESENTED�BY�A�PULSE�OF�ELECTRIC�
CURRENT
� AND���BY�THE�ABSENCE�OF�A�
PULSE�

'INE
� SO�WEiVE�GOT�TO�THE�STAGE

THAT�WE�HAVE�STRINGS�OF�BINARY�
NUMBERS�WHIZZING�ABOUT�INSIDE�A�
CHIP
� REPRESENTED�BY�PULSES� 	OR�THE�
LACK�OF�PULSES
�OF�ELECTRIC�CURRENT�
#UT�HOW�DOES�THE�MICRO�PROCESSOR�GO�
ABOUT�MANIPULATING�THESE�STREAMS�OF�
DATA � *T�DOES�THIS�BY�USING�WHAT�ARE�
KNOWN�AS� LOGIC�GATES�� *N�THE�EARLIEST�
COMPUTERS�THESE�GATES�CONSISTED�OF�
THOUSANDS�OF�VALVES
� IN� LATER�
MACHINES�TENS�OF�THOUSANDS�OF�
DISCRETE�TRANSISTORS�SOLDERED�TO�
PRINTED�CIRCUIT�BOARDS
� AND� IN�MODERN�
MACHINES�THE�MILLIONS�OF�SOLID�STATE�
TRANSISTORS�THAT�ARE�TO�BE�FOUND�
WITHIN�THE�MICRO�PROCESSOR�� %ESPITE�
THE�ENORMOUS�SIZE�DISPARITY�THESE�
COMPONENTS�ALL�FUNCTION� IN�THE� SAME�
WAY�� �AS�SWITCHES�� *TiS�USING�THESE

SWITCHES�THAT�WE�ASSEMBLE�THE�BASIC�
jBUILDING�BLOCKk�COMPONENTS�� � LOGIC�
GATES�� �THAT�UNDERLIE�DIGITAL�
ELECTRONICS�AND�THE�FUNCTIONING�OF�
MICRO�PROCESSORS�

5HIS�MONTH�WEiRE�TAKING�A� LOOK�AT�
HOW�THESE� LOGIC�GATES�WORK�FROM�FIRST�
PRINCIPLES
� THEN�GOING�ON�TO�EXAMINE�
HOW�THESE�SIMPLE� jBUILDING�BLOCKSi �
CAN�BE�ARRANGED� IN�DIFFERENT�
SEQUENCES�TO� PRODUCE� POWERFUL�
FUNCTIONAL� UNITS��'INALLY�WEiLL�SEE�HOW�
THESE�FUNCTIONAL� UNITS�CAN�BE�
COMBINED�TO�PERFORM�THE�USEFUL�
OPERATIONS�THAT�YOU�ASSOCIATE�WITH�
COMPUTERS�� �SUCH�AS�ADDING�TWO�
NUMBERS�

3'$�-.3�& 3$
5HE�SIMPLEST�OF�THESE�BUILDING�
BLOCKS� IS�THE�/05�GATE��8HAT�A�
/05�GATE�DOES� IS�TO�TAKE�A�
SINGLE� INPUT�AND�SWITCH� IT�TO� ITS�
OPPOSITE�� �THAT�IS
� IF�THE� INPUT�"�
IS� ��THEN�THE�OUTPUT�1�WILL� BE����
4IMILARLY
� IF�THE� INPUT�"�IS���
THEN�THE�OUTPUT�1�WILL� BE�2�
8EiVE�USED�A�TRUTH�TABLE�TO�
SHOW�THESE�TWO�CASES�
'UNCTION��(IVEN�AN� INPUT�OF���
THE�/05�GATE� PRODUCES�AN�
OUTPUT�OF����8ITH�AN� INPUT�OF���
THE�OUTPUT�IS� ��

3'$� -#�& 3$
5HE�FIRST�DIFFERENCE�YOUiLL� NOTICE�
BETWEEN� THE�/05�AND�"/%�
GATES� IS�THAT�THERE�ARE�TWO�
INPUTS�RATHER�THAN�ONE�GOING�
INTO�THE�"/%�GATE��8ITH�THE�
/05�GATE�AND� ITS�ONE� INPUT�
THERE�ARE�ONLY�TWO�POSSIBLE�
VALUES�THAT�THE�GATE�CAN�BE�
PRESENTED�WITH�� ���AND� ���'OR�
THE�"/%�GATE�WITH� ITS�TWO� INPUT�
LINES�THE� NUMBER�OF�POSSIBLE�
INPUT�COMBINATIONS�RISES�TO�FOUR�
� � 
� � ��
��� �
��� AND��
��

	5HE�NUMBER�OF�POSSIBLE� INPUT�
COMBINATIONS� IS�DETERMINED�BY���
RAISED� TO�THE�POWER�OF�THE� NUMBER�OF�
INPUTS��"�/05�GATE�HAS�ONE� INPUT�AND�
HENCE����POSSIBLE�COMBINATIONS
� THAT�
IS����"�TWO� INPUT�"/%�GATE�HAS����
COMBINATIONS
� ���WHILE�THREE�AND�FOUR�
INPUT�GATES�WOULD� HAVE����AND��j�
COMBINATIONS� RESPECTIVELY�� �THAT� IS
�
EIGHT�AND����POSSIBLE�STATES
�

:OU�SHOULD�BE�ABLE�TO�SEE�FROM�
THE�TRUTH�TABLE�THAT�ONLY�ONE�OF�THE�
FOUR�POSSIBLE� INPUT�COMBINATIONS�
GIVES�AN�OUTPUT�OF����"ND�THAT�
COMBINATION�WAS�THE�ONE�THAT�HAD�
BOTH�OF�ITS� INPUTS�AS����4O�TO�PUT�IT�IN�
&NGLISH�� �IF�THE�FIRST�AND�SECOND� INPUT

VALUES�OF�AN�"/%�GATE�ARE��
� THEN�
THE�OUTPUT�VALUE�WILL� BE���� 'OR�ALL�
OTHER�INPUT�COMBINATIONS�THE�OUTPUT�
WILL� BE���

5HE�ANALOGY�THATiS�MOST�
FREQUENTLY�EMPLOYED�WHEN� IT�COMES�
TO�EXPLAINING�LOGIC�GATES� IS�ONE�THAT�
DESCRIBES�THE�GATE� AS�A�SIMPLE�
ELECTRIC�CIRCUIT��8EiVE� INCLUDED�A�
DIAGRAM�OF�SUCH� A�CIRCUIT��)ERE�THE�
TWO�INPUTS�ARE� REPRESENTED�BY�TWO�
SWITCHES
�"�AND�#
� AND�THE�OUTPUT�BY�
A�BULB�1��5HE� INPUT�VALUES�"�AND� #�
ARE���WHEN�THE�SWITCHES�ARE�OPEN�
AND���WHEN�THEY�ARE�CLOSED��
4IMILARLY
� THE�OUTPUT�1� IS� ��WHEN�THE�
BULB� IS�ON�AND���WHEN� IT iS�OFF�� *T
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SHOULD�BE�CLEAR�FROM�A�SIMPLE�
INSPECTION�OF�THE�CIRCUIT�THAT�ITiS�
IMPOSSIBLE�FOR�THE�BULB�TO�BE� LIT�
UNLESS�BOTH�SWITCHES�ARE�CLOSED��"�
TRUTH�TABLE�FOR�THIS�CIRCUIT�IS� IDENTICAL�
TO�THE�TRUTH�TABLE�THAT�IS�DERIVED�FROM�
THE�"/%�GATE�� �THE�CIRCUIT�IS� LOGICALLY�
EQUIVALENT�TO�THE�FUNCTIONING�OF�AN�
"/%�GATE�
'UNCTION��5HE�"/%�GATE�GIVES�AN�
OUTPUT�OF���ONLY�IF�BOTH�THE�"�AND�#�
INPUTS� HAVE�THE�VALUE���

3'$�.1�& 3$
-IKE�THE�"/%�GATE
� THE�03�GATE�HAS�
TWO� INPUTS�AND�HENCE�FOUR�POSSIBLE�
PAIRS�OF�INPUT�VALUES��:OU�CAN�SEE�
FROM�THE�TRUTH�TABLE�THAT� IF�EITHER�OF�
THE� INPUTS�"�AND�#�HAS�THE�VALUE���
THEN� THE�OUTPUT�1�WILL� ALSO�BE����5AKE�
NOTE�OF�THE�FACT�THAT�THE�OUTPUT�1�HAS�
THE�VALUE�OF���WHEN�BOTH� INPUTS�HAVE�
THE�VALUE���

"GAIN�WEiLL� USE�THE�ELECTRIC�CIRCUIT�
ANALOGY�TO� REPRESENT�HOW�AN�03�GATE�
FUNCTIONS�� 'ROM�THIS�DIAGRAM� IT�
SHOULD�BE�CLEAR�THAT�WITH�THE�
SWITCHES�"�AND� #�ARRANGED� IN�
PARALLEL
� IF�EITHER�OF�THEM� IS�CLOSED�
	REPRESENTING�AN� INPUT�VALUE�OF��
�
THEN�THE�BULB�1�WILL� BE� LIT�	AN�OUTPUT�
VALUE�OF��
�
'UNCTION��5HE�03�GATE�GIVES�AN�
OUTPUT�OF��� IF�EITHER�THE�"�OR�#� INPUT�
HAS�A�VALUE�OF�ONE�

3'$�7.1�& 3$
5HE�NEXT� LOGIC�OPERATION�TO�CONSIDER�
IS�903��5HIS� IS�A� LITTLE�MORE�
COMPLICATED�� �THAT�S�BECAUSE�THE�
903�GATE� IS� ACTUALLY�MADE�UP�BY�
COMBINING�THE�OPERATIONS�OF�THE�
THREE�GATES�THAT�WEiVE�ALREADY�
DISCUSSED�� *F�YOU� LOOK�AT�THE� LOGIC�
DIAGRAM�FOR�THE�903�GATE
�YOUi LL�SEE�
THAT�IT iS�CONSTRUCTED�USING�TWO�/05�
GATES
� TWO�"/%�GATES�AND�AN�03

GATE�� 3ATHER�THAN� LABORIOUSLY�DRAW�
OUT�THIS�FIVE�GATE� NETWORK�EACH�TIME
�
WE�USE�A�SYMBOL�TO�REPRESENT�IT�� *T�
LOOKS�SIMILAR�TO�THE�03�GATE�BUT�HAS�
A�BAR�BEHIND� IT�

5HE�TERM�903�STANDS�FOR�
EXCLUSIVE�03�AND�THE�GATE� IS�
IDENTICAL� IN�FUNCTION�TO�THE�03�GATE�� �
WITH� ONE� IMPORTANT�EXCEPTION�� *F�YOU�
COMPARE�THE�TRUTH�TABLE�FOR�THE�903�
GATE�WITH� THAT�FOR�THE�03�GATE�YOUi LL�
BE� ABLE�TO�SEE�THAT�THE�FIRST�THREE�
LINES�OF�EACH�TABLE� ARE� IDENTICAL��5HE�
DIFFERENCE� IN�FUNCTION�OCCURS�WHEN�
BOTH�THE� INPUTS
�"�AND�#
� HAVE�THE�
VALUE�OF���� 'OR�THIS�CONDITION�THE�903�
GATE�GIVES�AN�OUTPUT�OF��
�WHEREAS�
THE�03�GATE�GAVE�AN�OUTPUT�OF���

*TiS�WORTHWHILE�AT�THIS�POINT�
MAKING�SURE�THAT�YOU�UNDERSTAND�
HOW�THE�COMBINATION�OF�FIVE�GATES�
THAT�WE�VE�USED�TO�ASSEMBLE�THE�
903�GATE� PRODUCES�THE� RESULTS��5RY�
TAKING�A�COUPLE�OF�INPUT�VALUES
� SAY�
"���AND�#��
� AND�FOLLOW�THEM�
THROUGH�THE�GATE� NETWORK�BY�HAND�� *F�
YOU�DO�THIS�CORRECTLY�YOU� SHOULD�
COME� UP�WITH�AN�OUTPUT�VALUE�OF���� �
THIS�CORRESPONDS�TO�THE�THIRD� LINE�
FROM�THE�903�TRUTH�TABLE��/OW�TRY�
TAKING�THE�VALUES�"���AND�#���AND�
FOLLOWING�THEM�THROUGH�THE�NETWORK�� �
YOU�LL�GET�AN�OUTPUT�OF���
'UNCTION��5HE�903�GATE�GIVES�AN�
OUTPUT�OF��� IF�EITHER�THE�"�OR�#� INPUT�
HAS�A�VALUE�OF�ONE
� BUT�NOT�IF�BOTH�OF�
THEM�DO�
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8HILE�THE�/"/%�GATE� IS�CONSIDERED�
AS�A�GATE� IN� ITS�OWN� RIGHT
� ITiS�NOT�
REALLY�� *T�CAN�BE�CONSTRUCTED� SIMPLY�
BY�COMBINING�TWO�OF�THE�BASIC�
BUILDING�BLOCK�GATES�THAT�WEiVE�
ALREADY�CONSIDERED�� �THE�"/%�AND�
THE�/05�GATES�

8EiVE�SEEN�HOW�AN�"/%�AND�A

/05�GATE�ARE�CONNECTED�TOGETHER�TO�
MAKE�A�/"/%�GATE�AND�WEiVE�ALSO�
GIVEN�THE�TRUTH�TABLE�FOR�THE�GATE�� *F�
YOU�WANT�TO�VERIFY�HOW�THIS�TABLE� IS�
ARRIVED�AT
� TAKE�THE�FOUR�OUTPUT�
VALUES�FROM�THE�"/%�GATE�TRUTH�TABLE�
AND�FEED�THEM�THROUGH�THE�/05�GATE
� �YOUiLL�END� UP�WITH�THE�SAME�VALUES�
AS�APPEAR�IN�THE�OUTPUT�COLUMN�OF�
THE�/"/%�GATE�TRUTH�TABLE�
'UNCTION��1RODUCES�AN�OUTPUT�VALUE�
OF��� IN�ALL�CASES�EXCEPT�WHEN�BOTH�
INPUT�VALUES�"�AND�#�HAVE�THE�VALUE�
OF���

3'$�-.1�& 3$
-IKE�THE�/"/%�GATE
� THE�/03�GATE�
CAN�BE�FORMED�BY�COMBINING�THE�
OPERATIONS�OF�TWO�OF�THE�BASIC�GATES
� �THIS�TIME�THE�03�AND�/05�GATES��
"GAIN�YOU�CAN�CHECK�HOW�WE�ARRIVED�
AT�THE�TRUTH�TABLE�FOR�THE�/03�GATE�BY�
TAKING�THE�OUTPUT�VALUES�OF�THE�03�
GATE�AND�APPLYING�THE�/05�FUNCTION�
TO�THEM�
'UNCTION��(IVES�AN�OUTPUT�VALUE�OF�
��ONLY�IF�BOTH� INPUT�VALUES�"�AND�#�
ARE���

42(-&�+.&("�& 3$2�3.�
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0KAY
� SO�WEiVE�SEEN�WHAT�SINGLE�
LOGIC�GATES�DO� IN� ISOLATION� AND�WEiVE�
ALSO� INTRODUCED�THE�CONCEPT�OF�
COMBINING�GATES�TO�FORM�OTHER�
FUNCTIONAL� UNITS�� �THE�903
� /"/%�
AND�/03�OPERATIONS�� /OW� LET�S�
EXAMINE�HOW�YOU�CAN� USE�A�SERIES�OF�
GATES�TO�PERFORM�ONE�OF�THE�SORTS�OF�
OPERATION�A�COMPUTER�DOES�A�GREAT�
DEAL�OF�� �ADDING�TWO�NUMBERS�
TOGETHER�

'IRST
� THOUGH
�WEiLL� EXAMINE�THE�
STEPS�THAT�A�HUMAN�GOES�THROUGH�
WHEN�ADDING�TWO�DECIMAL� NUMBERS��
-ETiS� PICK�ON�THE�NUMBERS�����AND�
���AND�ADD�THEM�

4TEP����8E�START�BY�TAKING�THE� LEAST�
SIGNIFICANT�DIGIT�	THE� RIGHTMOST
�FROM�
THE�FIRST�NUMBER
� A��
� AND�THE� LEAST�
SIGNIFICANT�DIGIT�FROM�THE�SECOND�
NUMBER
� A��
� AND�ADD�THESE�TOGETHER�
TO�GIVE�THE� j UNITSk� COLUMN�OF�THE�
PRODUCT
� A���

4 TEP �� � � � � � �

�� A

4TEP����/EXT�WE�TAKE�THE� NEXT�DIGIT�TO�
THE� LEFT�FROM�BOTH� THE�FIRST�AND�
SECOND�NUMBERS
� ��AND��
� AND�ADD�
THESE�TO�GIVE�US�THE� jTENS�� COLUMN
�
A����� &R
�WELL
� THAT�DOESNiT �QUITE�
WORK�� �WE�CAN�ONLY�PUT�A�SINGLE�DIGIT�
IN�ANY�COLUMN��4O�WE�PUT�THE��� IN�THE�
jTENSk�COLUMN� AND�CARRY���TO�THE
�HUNDREDSk COLUMN�

4TEP�� #
�� 
 � ��

� � �

4TEP����/OW�WE�USE�THE�THIRD�DIGIT�
FROM�THE�FIRST�NUMBER�	THE�SECOND�
NUMBER�HAS�NO�THIRD�DIGIT
�AND�THE���
THAT�WE�CARRIED�OVER�IN�THE�PREVIOUS�
STEP�TO�GIVE� US�A���TO�PUT� IN�THE�
jHUNDREDS�� COLUMN�

4TEP�� I
2 � �� ��

�� �

&&� � � �

3IGHT
�THAT�S�HOW�THE�HUMAN�MIND�
GOES�ABOUT�DEALING�WITH�THE�PROCESS
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OF�ADDING�TWO�NUMBERS�� /OW� LETiS�
TAKE�A� LOOK�AT�HOW�TO� ACHIEVE�THE�
SAME�RESULT�ADDING�THE�BINARY�
EQUIVALENTS�OF�����	��������
�AND�
���	�������
�USING�THE� LOGIC�GATES�
THAT�WE�VE�JUST�DISCUSSED�

3'$�.-$
!(3�' +%� ##$1
0KAY
� LETiS� LOOK�AT�A�COMBINATION�OF�
GATES�THAT� IS�KNOWN�AS�A�ONE�BIT�HALF�
ADDER�AND�SEE�HOW�THIS�FUNCTIONAL�
UNIT�CAN�BE�USED�TO�ADD�THE�FIRST�BIT�
OF�OUR�TWO�BINARY�NUMBERS��"S�YOU�
CAN�SEE�FROM�THE�DIAGRAM
� THE� HALF�
ADDER�CONSISTS�OF�A�903�GATE�AND�AN�
"/%�GATE�� 	:OUiLL� REMEMBER�OF�
COURSE�THAT�THE�903�FUNCTION� IS� ITSELF�
COMPOSED�OF�FIVE�GATES�� TWO�/05�
GATES
� TWO�"/%�GATES�AND�AN�03�
GATE
�

8E�LL� LOOK�FIRST�AT�WHAT�THE�903�
GATE�DOES� IN�THE�CONTEXT�OF�ADDING�
TWO�BINARY�DIGITS��8ITH�TWO�DIGITS�
THERE�ARE�FOUR�POSSIBLE�BINARY�
ADDITIONS�THAT�WE�CAN� PERFORM�� ������
����� ����������� ����������AND� ������
������ /OTICE
� OF�COURSE
� THAT�THE�
SUMS�������AND� ������ARE�
EQUIVALENT�� /OW
� THE�SUM�������GIVES�
US�A�TWO�DIGIT�ANSWER
� ��
� AND�SINCE�
IN�THE�WORLD�OF�LOGIC�GATES�WE�WANT�TO�
DEAL� ONLY�WITH�SINGLE�DIGIT�INPUTS�AND�
OUTPUTS� LETiS�WRITE�THIS� SUM� IN�A

SLIGHTLY�DIFFERENT�WAY�� j �������
� CARRY�
��� � �THAT�IS
� PUT�A��� IN�THE� jUNITS��
COLUMN�AND�CARRY���TO�THE� jTWOSk�
COLUMN�

1UTTING�THIS�ANOTHER�WAY�� TO�GET�
THE� j UNITSk� D IG IT� TH E � LEAST�
SIGNIFICANT�BIT�� �WE�WANT�AN�OUTPUT�OF

�� IF�EITHER�OF�THE� INPUTS�"�AND�#�HAS�
THE�VALUE��
� BUT�NOT� IF�THEY�BOTH�DO��
/OW�CHECKING�BACK�TO�THE�TRUTH� TABLE�
FOR�THE�903�GATE
�YOUiLL�SEE�THAT� IT�
GIVES�JUST�THOSE�RESULTS�� 5HIS�MEANS�
WE�CAN�CONSIDER�THE�903�GATE�AS�A�
UNIT�THAT�WILL� ADD�TWO�BINARY�DIGITS

TOGETHER�BUT�ONLY�GIVE�US�THE� LEAST�
SIGNIFICANT�BIT�OF�THE�ANSWER�

-ET�S�TAKE�THE� LEAST�SIGNIFICANT�
DIGIT�	THE� RIGHTMOST�� �THAT� IS
�"��AND�
#d
�OF�EACH�OF�OUR�BINARY�NUMBERS
�"�
AND� #
� AND�FEED�THESE� INTO�OUR�HALF�
ADDER�� *F�YOU� FOLLOW�THE� LOGIC�DIAGRAM�
THROUGH�YOUiLL�SEE�THAT�WE�GET�TWO�
OUTPUTS�� 1d���AND�$d�L�� /OW
�1d�IS�
JUST�THE�OUTPUT�FROM�AN�903�GATE
�
AND�WEiVE�SEEN�THAT�THIS�GIVES�US�
PART�OF�THE�ANSWER�� �THE� LEAST�
SIGNIFICANT�BIT�� #UT�$d �8ELL
� AS�
YOU�VE�PROBABLY�WORKED�OUT�FOR�
YOURSELF
� THIS� IS�THE�OTHER�DIGIT�� �THE�
MOST�SIGNIFICANT�BIT��"ND�HOW�DID�WE�
GET� IT �4IMPLY�BY�FEEDING�THE� INPUTS�
"��AND� #d�THROUGH�AN�"/%�GATE�� *F�YOU�
LOOK�BACK�TO�THE�"/%�GATE�TRUTH�
TABLE
� YOU�CAN� SEE�THERE� IS�ONLY�THE�
ONE�COMBINATION�OF�INPUTS
� ��AND��
�
THAT�GIVES� AN�OUTPUT�OF���

5HE�HALF�ADDER�CAN�THEREFORE�BE�
USED�AS�A�DEVICE�FOR�ADDING�TWO�
BINARY�DIGITS�TOGETHER�THUS�

"���#���$�1�
� � � � � � �

5HATiS� PRETTY�USEFUL
� BUT�WHAT�ABOUT�
WHEN�YOU�NEED�TO�ADD�THREE�DIGITS�
TOGETHER �5HIS� IS�WHAT�WE�NEED� TO�DO�
NOW�� �ADD�THE�NEXT�DIGIT�	"��AND�#�
�
FROM�EACH�OF�OUR�BINARY�NUMBERS� PLUS�
THE�$d�OUTPUT�	THE� jCARRYk� PART�OF�THE�
SUM
�FROM�OUR�HALF�ADDER�ADDITION�
8E�DO�THIS� USING�A�FULL� ADDER�

3'$�.-$
!(3�%4++� ##$1
5HE�FULL� ADDER�HAS�THREE� INPUTS�� �FOR�
OUR�EXAMPLE�WEiRE�USING�"��AND�#��
	THE�NEXT�DIGITS�OF�THE�TWO�NUMBERS�
THAT�WEiRE�TRYING�TO�ADD
�AND�THE�CARRY�
OUTPUT�FROM�THE�HALF�ADDER�ADDITION�
THAT�WEiVE�JUST�PERFORMED�	WEiVE�
CALLED�THIS� INPUT�$d
�

0N�OUR� LOGIC�DIAGRAM�AT�LEFT�WEiVE�
USED�A�DOTTED� LINE�TO�DIVIDE�THE�FULL�
ADDER�INTO�TWO�SECTIONS�� -ET�S�THINK�
FIRST�ABOUT�THE�TOP�HALF�� �THIS�
PRODUCES�THE� LEAST�SIGNIFICANT�BIT�OF

3'$� .-$
!(3� %4++� ##$1
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THE�ANSWER�	THIS�WAS�THE� �UNITSk�
COLUMN� FOR�THE�SUM�WE�PERFORMED�
USING�THE�HALF�ADDER� � �REMEMBER�
THAT�NOW�WEiRE�WORKING�ON�ADDING�THE�
jTWOSk� COLUMN� AND�CARRYING�TO�THE�
jFOURS�� COLUMN
�� 4O
�WE�HAVE�TWO�
903�GATES�THAT�WHEN�COMBINED�WILL�
GIVE� US�THE�FIRST�PART�OF�THE�ANSWER��
#UT�HOW �8ELL
� LOOK�BACK�TO�THE�HALF�
ADDER�THAT�WE�VE�JUST�USED�TO�ADD�
THE�FIRST�BIT�OF�THE�NUMBERS�"�AND�#�
TOGETHER�� )ERE�WE�NEEDED�ONLY�THE�
ONE�903�GATE�TO�GIVE�US�THE� LEAST�
SIGNIFICANT�BIT�OF�THE�ANSWER�� #UT�WITH�
THE� HALF�ADDER�WE�DIDNiT �HAVE�TO�TAKE�
ACCOUNT�OF�A�THIRD� INPUT�	THIS� IS�THE�
jCARRYk� FROM�THE�PREVIOUS�COLUMN�OF�
OUR�SUM
�AND�THATiS�WHAT�THE�SECOND�
903�GATE� IS�USED�FOR�

5HE�FIRST�OF�OUR�903�GATES�HAS�
TWO� INPUTS
�"��AND� #��� �JUST�THE�SAME�
AS�THE�903�GATE� IN�THE�HALF�ADDER�� �
AND�THIS�GIVES� US�THE� LEAST�SIGNIFICANT�
BIT�OF�THE� SUM�"����#���5HIS�OUTPUT� IS�
THEN�FED� INTO�THE� SECOND�903�GATE�
ALONG�WITH�THE� INPUT�$c�� �THE� jCARRYk�
FROM�THE� jUNITSk� POSITION�OF�THE�SUM��
:OU� SHOULD�BE�ABLE�TO�SEE�FROM�OUR�
DISCUSSION�ON�903�GATES�THAT�THE�
OUTPUT�FROM�THIS�SECOND�903�GATE�
WILL� BE�THE� LEAST�SIGNIFICANT�BIT�OF�THE�
SUM�"����#�����d�

/OW� LETiS�SEE�WHAT�ASSEMBLY�OF�
GATES� IS� REQUIRED�TO�CALCULATE�THE�
MOST�SIGNIFICANT�BIT�� �THIS� IS�THE� PART�
OF�THE� LOGIC�DIAGRAM�THATiS�BELOW�THE�
DOTTED� LINE��8ITH� OUR�HALF�ADDER�WE�
ONLY�NEEDED�ONE�"/%�GATE�� �HERE�
WEiRE�USING�TWO�"/%S�AND�AN�03�
GATE��5HATiS�BECAUSE�WE�VE�NOW�GOT�
THE� jCARRY�� TO�TAKE�ACCOUNT�OF�� /OW�
THE�MOST�SIGNIFICANT�BIT�OF�THE�ANSWER�
WILL� BE��� IF�THE� SUM�"����#����$d� IS�
GREATER�THAN� ��

8E�CAN� CHECK�WHETHER�THIS�
CONDITION� IS�TRUE� IN� TWO� PARTS�� -OOK�AT�
THE�TOP�OF�THE�TWO�"/%�GATES�� *TS�TWO�
INPUTS� ARE�$d�AND� THE�OUTPUT�FROM�THE�
FIRST�903�GATE� 	THE� LEAST�SIGNIFICANT�
BIT�FROM�THE�SUM�"����#�
�� *F�BOTH� OF�
THESE� INPUTS�ARE���THEN�WEiLL�GET�AN�
OUTPUT�OF����5HE�SECOND�"/%�GATE� IS�
USED�TO�CHECK�WHETHER�THE� SUM�"����
# =� ITS�TWO� INPUTS
� PRODUCES�A�MOST�
SIGNIFICANT�BIT�� �THIS�WILL� BE�THE�CASE�
IF�BOTH�DIGITS� HAVE�THE�VALUE� ���"N�03�
GATE� IS�THEN� USED� TO�COMBINE�THE�
OUTPUTS�OF�THE�TWO�"/%�GATES�

3'$�$(&'3
!(3�
%4++� ##$1
'INE
�SO�WEiVE�SEEN� HOW�TO�ADD�THE�
FIRST�BITS�FROM�EACH�OF�OUR�TWO�
NUMBERS�USING�A�ONE�BIT�HALF�ADDER��
8E�VE�ALSO�SEEN� HOW�WE�GO�ABOUT�
USING�A�ONE�BIT�FULL� ADDER�TO�ADD� THE�
SECOND�BITS�OF�THE�NUMBERS�TAKING�
ANY� jCARRYk� FROM�THE�FIRST�COLUMN� INTO�
ACCOUNT�

/OW� IT�SHOULD� BE�FAIRLY�EASY�TO�
SEE�THAT�TO�ADD�AN�EIGHT�BIT�NUMBER�
WE�CAN� USE�A�HALF�ADDER�ALONG�WITH�
SEVEN�FULL� ADDERS�ASSEMBLED� IN� A�
CHAIN��8E�VE� SHOWN�THE� LOGIC�
DIAGRAM�FOR�JUST�SUCH�AN�ADDER�� *F�YOU�
CHECK�BACK�TO�THE� LOGIC�DIAGRAMS�FOR�
THE�903�GATE�AND� THE�ONE�BIT�HALF�
AND�FULL� ADDERS
� YOU� SHOULD�BE�ABLE�
TO�SEE�THAT�THE�EIGHT�BIT�FULL� ADDER� IS�
ACTUALLY�MADE� UP�FROM�COMBINATIONS�
OF�OUR�THREE�BASIC� �BUILDING�BLOCKk�
GATES�� 5O�MAKE�THE�EIGHT�BIT�FULL�
ADDER�HAS� REQUIRED����03�GATES
� ���
/05�GATES�AND����"/%�GATES�

-$73�,.-3'
8ELL
�WEiVE� NOW�SEEN� HOW�TO�ADD�TWO�
EIGHT�BIT�BINARY�NUMBERS�� :OU� SHOULD�
NOTE�THAT�THE�CHIP�SET�IN�THE�"MIGA�
MANIPULATES����BIT�OR����BIT�
NUMBERS
� BUT�IT�FOLLOWS�EXACTLY�THE�
SAME� RULES�� 5HE�FULL� ADDER�FOR�A�����
BIT�NUMBER� IS�COMPOSED�FROM�A�
ONE�BIT�HALF�ADDER�AND����ONE�BIT�FULL�
ADDERS�

:OU�SHOULD� NOW�HAVE�A�GOOD�
UNDERSTANDING�OF�THE�BASIC� PRINCIPLES�
THAT�UNDERLIE�DIGITAL� LOGIC�AND�THE�
WORKINGS�OF�THE�MICRO�PROCESSOR�
/EXT�MONTH�WEi LL�GO�ON�TO� LOOK�AT�THE�
WAY� IN�WHICH� SOME�OF�THE�OTHER�
FUNCTIONAL� UNITS�WITHIN� A�CHIP�ARE�
DERIVED� FROM�SIMILAR�SIMPLE� LOGIC�GATE�
ASSEMBLIES��8E�LL� BE�TAKING�A�CLOSE�
LOOK�AT�HOW�SUBTRACTION� IS� PERFORMED��
*F�YOU�WANT�SOMETHING�TO�THINK�ABOUT�
BETWEEN� NOW�AND�THEN
� CONSIDER�HOW�
WE�COULD�USE�OUR�EIGHT�BIT�FULL� ADDER�
TO�HELP�US�PERFORM�THE�SUBTRACTION�

*N�THE� ISSUE�FOLLOWING�THAT
�WE�LL�
BE�GOING�ON�TO�SHOW�YOU�THE�
FUNCTIONAL� ARRANGEMENT�OF�THE�������
CHIP
� THE�VARIOUS�VERSIONS�OF�WHICH�
ARE�AT�THE�HEART�OF�EVERY�"MIGA�� *F�
YOUiVE�ALWAYS�WANTED�TO� KNOW�
EVERYTHING�ABOUT�YOUR�MACHINE� BUT�
NEVER�DARED� ASK
� DON�T�MISS� IT�� $ %
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,ICKSTART�30.�ONLY�V����� ����� �����
,ICKSTART�30.�ONLY�V L�� � ����������
1HOENIX�ROM�SHARER�������������� �����
,EYB�D�OPERATED�ROM�SHARER� ������
79-�����.)Z�"CCELARATOR� ���������
'ATTER�"NGUS�CUSTOM�CHIP� ���������

5RUE�.OUSE
FOR�"TARI�45���"MIGA� _ � � � � �

)APPY�.OUSE
FOR�"TARI�45���"MIGA� _ � � � � �

$5E�&@935A
&5/�2CPGCQ� �
FOR�"���� )ARD�%ISKS
��.B� )ARD� %ISK� _���
��.B� )ARD� %ISK� _���
���.B� )ARD� %ISK� _���
��.B� "����$OMBO� _���
��.B� "����$OMBO� _����
FOR�"����
��.B� )ARD� %ISK� _���
��.B� )ARD� %ISK� _���
���.B� )ARD� %ISK� _���
$ONTROLLER� 	NO� DISK
� _���
(71�RAM� _��� PER� ��.B

$OMMODORE� "����
_�����.�)ARD�%ISK�

FOR�"���

3AM�6PGRADES
"����������.RAM� ��C LOCK ����� _������
"����������.RAM� NO�CLOCK����� _�����
"���� � �.RAM� � C LO C K ��������� _�����
"���� �.RAM� � C LO C K ������������� _�����
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! . >

/AKSHA�.OUSE
FOR�"TARI�45���"MIGA� N O ��� C �" �
WITH�HOUSE���MAT

4QUIK�.OUSE
FOR�"TARI� 45���"MIGA� _�����

$OMMODORE�
����45

���� 4TEREO�$OLOUR�.ONITOR�
����MM�1ITCH�� .EDIUM�3ES�� ��STAND

_���� _���
WITH�CABLE� WITHOUT�CABLE�
1RICES� VALID�WHILE�STOCK� LASTS

1HILIPS�$.�����.,�
6,�� ���7� _����WITH�CABLE
��GAME� _ � � � � WITHOUT�CABLE

4OME�MONITORS� INCLUDE�A�FREE�
45�"MIGA�GAME�

1RICE� VALID�FOR�CURRENT�STOCK�ONLY

"CCESSORIES
�.�+OYSTICK�.OUSE� LEAD� ����� � ���
"���� 1RINTER�CAB LE ������������������ ����
.ODULATOR�%ISK�&XTENSION����� �����
��WAY�1LUG�OR�SO CKE T������������� ����
"����%UST�$ OVER������������������� � ����
.OUSE�.AT� 	THICK�SO FT�TYPE
� ��� ����
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"LL� PRODUCTS� HAVE�A���� DAY�MONEY� BACK� �� ��� MONTH�WARRANTY��
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1LEASE� PHONE� FO R�EXPRESS�CLEARANCE�O F�CHEQUES��
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#EGINNERS��
THIS� ICON�
WILL� APPEAR�
NEXT�TO�ANY�

QUESTIONS�WHICH�ARE�
jBASICk� IN�CONTENT�

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

ABOUT�PRINTERS
� PRINTER�
DRIVERS�AND�SO�ON�
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�
� (ENERAL��
THIS� ICON� IS�
USED�FOR�
ANY

GENERAL�"MIGA�RELATED�
QUERIES�

5ECHNICAL�
ANY
QUERIES
ABOUT

$AUTION��
BE�SURE�
THAT�YOU�
FULLY

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

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

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

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

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

QUESTIONS� RELATING�TO�
GENERAL�HARDWARE�

PROGRAMMING�WILL� HAVE� ABOUT�USING�YOUR�"MIGA
THIS�ICON�NEXT�TO�THEM� WITH�VIDEO�HARDWARE�

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

.*%*
� SAMPLING
�
SYNTHESIZERS�AND�SO�ON�� NEXT�TO�THEM�

1ROGRAMS��
ANY
PROGRAM��
SPECIFIC�

QUERIES�HAVE�THIS�ICON

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

QUESTION�ASKS�US�FOR�
BUYING�ADVICE�

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

COMMS
�THIS�IS�THE� ICON�
THAT�WE�LL�USE�
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5HATiS�TH E �TA S K �WE�HAVE�S E T�OURSELVES� *N�G IV ING �YOU�TH E �BEST�
POSSIB LE�SUPPORT�FO R�YOUR�"M IGA��8E�ARE�CON FIDEN T�TH A T�OUR�EXPERTS �
CAN� COPE�W ITH � ANY�TECHN ICA L� QUESTIONS�YOU�CAN�TH ROW �A T�THEM �� *F�
THEY�DONiT �A LREADY� KNOW �THE �ANSWER�TO �YOUR�PROBLEM 
� THEY �W ILL� FIND � IT �
OU T�FO R�YOU�

8E�ARE�PREPARED� TO �DEAL�W ITH � ANY�PROBLEM�YOU�HAVE�W ITH � THE �
"M IGA
� FROM �GENERAL� ENQUIRIES�ABOUT�"MIGA%04�OR�8 ORKBENCH
�
THROUGH�QUESTIONS�ABOUT�SPEC IFIC � P IECES�O F�SO FTW ARE �AND�HARDWARE
�
TO �ADVICE�ON�W HA T�YOU�NEED�TO � BUY�TO �DO�A�PA RTICU LA R�TA S K �� * F �I T iS �TO �
DO�W ITH �THE �"M IGA
�WE�W ILL� HE LP�OU T��8 HAT�WE�CANNO T�DO� IS�O FFE R�TH IS �
SERVICE�OVER�THE �TE LEPHONE�� �DO�NO T�PHONE�US�W ITH �YOUR�ENQUIRIES
�
BU T�W RITE �TO �US�A T�TH E �ADDRESS�BELOW�

8E�ALSO�CANNO T�EN TE R� IN TO �PERSONAL�CORRESPONDENCE�� �A LL�
ENQU IRIES�W ILL� BE�DEA LT�W ITH � IN�THE � PAGES�O F�THE �MAGAZINE��5HIS�DOES�
MEAN�A�B IT �O F�A�DE LAY� IN�SO LV ING �YOUR�PROBLEM 
� BU T�YOUi LL�JU S T�HAVE�TO �
BE�A� L I T T LE �PA TIEN T�AND�W A IT�FO R� I T �TO �APPEAR� IN�P RIN T��:OU�W ON iT �G E T�A�
PERSONAL� REPLY�EVEN� I F �YOU�ENCLOSE�AN�4"&�W ITH �YOUR�LE TTE R
� SO�PLEASE�
DON �T� BOTHER�

4END�YOUR�QUESTION�ON�TH E �FORM �BE LOW �TO ��"M IGA�"NSWERS
��< 971 �

)8>??5@�� � � �.ONMOUTH�4 TREE T
� #ATH� #"��#8 �
5HE�"M IGA�"NSWERS� PANEL� CONS IS TS �O F�OUR�CONSU LTAN T�ED ITO RS

 ,(& �� 6$�  1$� '$1$� 3.� 2.+5$� (3
.ARK�4MIDDY�AND�+EFF�8 ALKE R�AND�THE �EXPERTS � LIS TED � BELOW ��8E�W ILL�
ALSO�BE�CA LLING �ON� THE �SERVICES�O F�A LL� OUR�O THER�CON TRIBU TO RS 
� SO�YOU�
WON iT �CA TCH �US�NAPPING
�WHATEVER�THE �SUB JEC T�O F�YOUR�QUERY�

&ACH�PANE LLIS T�W ILL�BE�DEA LING �W ITH �QUERIES� IN�HIS�OWN�SPEC IA LIS T�
A REA	S

� SO� IT �WOULD� HE LP�US�G REA TLY � IF
�WHEN�W RITIN G 
�YOU� LABEL�YOUR�
QUERY�ENVELOPE�W ITH �THE �NAME�O F�THE �EXPERT�WHO�YOU�FEE L� CAN� SOLVE�
YOUR�PA RTICU LA R�PROBLEM�

#ELOW � IS�A� LIS T �O F�AREAS�O F�EXPERTISE �� * T iS �A� LIS T �TH A T�WE�W ILL�ADD�TO �
AND�UPDATE�EVERY�MONTH
� SO�YOU�W ILL� KNOW �WHO�TO �W R ITE �TO �ABOUT�ANY�
SUB JEC TS �NO T�MENTIONED�HERE�

�1@G�- 89B5 ;5G�	 � 7IDEO
&1C;�%D5@11�	 � 1ROGRAMMING
�MUSIC
*>2G�) 9<?A>=�	 � 1ROGRAMMING
� HARDWARE
 5 66�- 1;:5@�	 � %ESKTOP�PUBLISHING
� PRIN TERS
# 1@: �)< 944G �� � "MIGA%04
� BUSINESS
� HARD�AND�FLOPPY�D ISK �DRIVES
 1A>=��>;2>@=�	 � 1UBLIC�%OMAIN
�".04
 >;G>=�(1;?8 �� � 1ROGRAMMING
� HARDWARE
�$%57

�1D5�- 9=45@�	 � $OMMS
- 9;6�(55A�� � )ARDWARE
�GENERAL
�CA��81=4;5@�	 � " LL�TH E �O THE R�B ITS � AND�PIECES

EV


�
F �YOU� SEND� IN�A�QUESTION�FOR�THE�"MIGA�"NSWERS�EXPERTS
� PLEASE�FILL�
IN� AND� INCLUDE�THE�FORM�BELOW�	OR�A�PHOTOCOPY� IF�YOU�DONiT �WANT�TO�
CUT�UP�YOUR�MAGAZINE
��"ND� PLEASE�ALSO�MAKE�SURE�THAT�YOU� INCLUDE�
ALL�THE� RELEVANT�DETAILS�� �VERSION�NUMBERS�OF�SOFTWARE�AND�SO�ON�� �
SO�THAT�WE�HAVE�THE�BEST�CHANCE�OF�HELPING�YOU��4END�YOUR�FORM�AND�

QUESTION�TO��"MIGA�"NSWERS
��F B@: �-AHII>K
� ���.ONMOUTH�4TREET
� #ATH�
#"���#8�� 4ORRY
�BUT�WE�CANNOT�PERSONALLY�REPLY�TO�ANY�QUESTIONS�� �EVEN�
IF�YOU� INCLUDE� AN�4"&�

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

)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�

"DDRESS�

:OUR�MACHINE�

"���� p � "����1LUS� p � "���� 2 � "����� p � "����� p �

"����� p � "����� 2 � "����� p � "����� 2

"PPROXIMATE�AGE�OF�MACHINE�@@@@@@@@@@

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


����p � ����2 � ��X�p

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


����2 � ����2 � ������p � ��X�p � ����p �

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

FOR�THIS�� @@@@@@@@@@@@@

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

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

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

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

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

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

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

"4���

� " � ".*("�4)011&3�m �*446&����m �+6/&� ����
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&VERY�MONTH�OUR�AIM�IN�THE�"MIGA�"NSWERS�
PAGES� IS�TO�PROVIDE�DEFINITIVE�SOLUTIONS�TO �THOSE�
TRICKY�PROBLEMS�THAT�HAVE�HAD�YOU�BAFFLED��"ND
�
WHILE�THIS�SECTION�IS�BASED�FIRMLY�ON�SOLVING�
INDIVIDUAL�READERS��QUESTIONS
�WE�ALSO�SEEK�TO �SET�
EACH�ANSWER�IN�A�WIDER�CONTEXT�� �THUS�GIVING�
HELPFUL�ADVICE�TO�EVERYONE�WITH�AN�INTEREST�IN�A�
PARTICULAR�TOPIC��5HIS�MEANS�THAT�EVEN� IF�YOU�
HAVENiT �SENT�IN�A�PARTICULAR�QUERY�YOU�NEED�
ANSWERED
� READING�"MIGA�"NSWERS�CAN�BE�A�VERY�
ILLUMINATING�EXPERIENCE�

* T iS�OUR�USE�OF�A�WIDE�VARIETY�OF�EXPERTS�TO�
TACKLE�YOUR�QUERIES�THAT�MAKES�THE�"NSWERS

PAGES�AS�VIBRANT�AND� INFORMATIVE�AS�THEY�ARE�� �
AND�WEiVE�GOT�LOTS�OF�IDEAS�THAT�WEiLL�CONTINUE�TO�
INTRODUCE�OVER�THE�NEXT�FEW�MONTHS�TO �MAKE�SURE�
THAT�"MIGA�"NSWERS�STAYS�THE�MOST�EXCITING�AND�
READABLE�PROBLEM�SOLVING�SECTION�OF�ANY�"MIGA�
MAGAZINE�� *N�THE�NEXT�COUPLE�OF�ISSUES�WE�HOPE�
TO �BRING�YOU�MORE�STEP�BY�STEP�WALKTHROUGHS�TO�
SHOW�YOU�EXACTLY�HOW�TO�SOLVE�A�PROBLEM
�MORE�
DEFINITIVE�OVERVIEWS�OF�PARTICULAR�PROBLEM�AREAS
�
AND�MANY�MORE�SURPRISES�� �AS�WELL�AS�DIRECT�AND�
TO�THE�POLNT�SOLUTIONS�TO �YOUR�QUERIES�

4O
�WHO�ARE�THESE�EXPERTS �5HEY�RE�ALL� LISTED�
ON�THE�OPPOSITE�PAGE
�AND�BETWEEN�THEM�THEY

COVER�JUST�ABOUT�EVERY�SERIOUS�APPLICATION�THAT�
THE�"MIGA�HAS�EVER�BEEN�PUT�TO
�PROBABLY�� 	8ELL
�
IF �YOU�KNOW�ANY�DIFFERENT
�WEiD� LOVE�TO�HEAR�FROM�
YOU��+UST�SEND�YOUR�$7�TO�j *�DIDNiT �KNOW�YOU�
COULD�DO� B81B�W ITH� IT k�AT�THE�USUAL�ADDRESS�


,EEP�THOSE�QUERIES�COMING
�AND�REMEMBER��
TO�SOMEONE�WHO�KNOWS�THE�SOLUTION
�A�PROBLEM�
IS�JUST�A�QUESTION�THAT�HASNiT �BEEN�ANSWERED�YET�

"./� �&$-+."*
*�AM�A�MEMBER�OF�THE�
4OUTH�8ALES�1OLICE�
"MIGA�(ROUP��
5OGETHER�WE�HAVE�

SEVERAL�"400S
� AN�"����1LUS
�AN�
"����AND�AN�"MIGA������WITH�
,ICKSTART�����AND���ALONG�WITH�
8ORKBENCH�������AND���

8E�WISH�TO�PURCHASE�A�GENLOCK�
WHICH�WILL�BE�COMPATIBLE�WITH�ALL�OUR�
MACHINES�BUT�WHICH�DOESNiT �COST�
MORE�THAN�_�����8EiD�ALSO�LIKE� IT�TO�
WORK�WITH�AN�"MIGA�����
�SINCE�
SOME�OF�US�ARE�THINKING�OF�
UPGRADING
�THOUGH�WEiRE�NOT�YET�
SURE�THIS�WILL�BE�WORTHWHILE�UNTIL�WE�
SEE�MORE�DETAILS�ON�COMPATIBILITY��
"NDREW�)ARRIS�
1ORT�5ALBOT

*F�YOU�RE�ONLY�PREPARED�TO�SPEND�
_����BETWEEN�YOU
�YOU�HAVE�TWO�
CHOICES�� �BUY�A�3OC(EN�1LUS�OR�A�
3ENDALE�������4PEND�A� LITTLE�MORE�
AND�YOU�CAN�GET�THE������WITH� A�
FADE�AND�MODE�CONTROL� 	'.$
�AND�
STILL� HAVE�CHANGE�FROM�_����

"S�FAR�AS� *� CAN�TELL
�THE�"����� IS�
AN�EXCELLENT�BUY
�THOUGH� IT�IS�
INEVITABLE�THAT�SOME�OF�THE�OLDER�
SOFTWARE�WILL� BE� LEFT�BEHIND��8HAT�
CONCERNS�ME� IS�THAT�MANY�OF�THE�OLD�
"����SPECIFIC�PERIPHERALS�WILL� BE� LEFT�
BEHIND�AS�WELL
� SINCE�THEY�JUST�WONiT�
BE�COMPATIBLE�WITH�THE�"�������-

/1.�/ &$�/1.!2
*� HAVE�BOUGHT�

* � L� l I ��\ � &@>65AA9>=1;�&175�
* � 6 B � �� * � ����AND�HAVE�HAD

NOTHING�BUT�PROBLEMS�
SINCE�TRYING�TO�INSTALL�THE�SYSTEM�ON�
TO�MY�HARD�DISK�� *� HAVE�AN�"MIGA�
�����RUNNING�8ORKBENCH������AND�
,ICKSTART�� 
 �.B�OF�$HIP�3".
�A�
(71���.B�HARD�DISK�WITH��.B�OF�
'AST�3".�FITTED
�AND�A�4TAR�4+����
PRINTER�USING�THE�&PSON2�DRIVER�

5HE�PROBLEMS�ARISE� IN�THREE�
MAIN�AREAS�

	A
�8HEN�RUNNING�THE�PROGRAM�
FROM� ITS�ICON
�AFTER�*� HAVE�CLOSED�
DOWN�ALL�NON�ESSENTIAL�TASKS�	SCREEN�
BLANKERS
�ETC

� *�TURN�OFF�THE�
INTERLACE�SCREEN�AND�CLOSE�THE�
8ORKBENCH�FROM�THE�PULL�DOWN�
MENU�� *�THEN�CALL�THE�&175�5=95A�TO�
CREATE�A�PAGE��5HE�SCRIPT�RUNS�0,�
UNTIL� NEW�TEXT� IS�ENTERED�AT�THE�
PROMPT
�AT�WHICH�STAGE�THE�PROGRAM�
CRASHES�

	B
�8HEN� *iM�PRINTING�A�
DOCUMENT�USING�THE�%OT�.ATRIX�
OPTION
�THE�REQUESTER�APPEARS
� *�
SELECT�THE�OPTIONS�REQUIRED
�THEN� IT�
DOES�ONE�OF�TWO�THINGS��7ERY�RARELY�
IT�PRINTS�EVER�SO�FAINTLY
�OR�ON�OTHER�
OCCASIONS�THE�PRINTING�INFORMATION�
BOX�APPEARS�WITHOUT�THE�BOX�AND�
PRINT�INFORMATION�AND�THEN�THE�
PROGRAM�CRASHES�

	C
�8HEN� *iM�RUNNING�THE�
PROGRAM�FROM�8ORKBENCH�
.ANAGEMENT�4YSTEM
� IT�CRASHES�
ONCE� IT�TRIES�TO� LOAD�THE�
j 'ONTENGINE�INFOk� FILE�

5HE�HARD�DRIVE� IS�VIRUS�FREE
� AND�
THE�WHOLE�SYSTEM�HAS�BEEN�CHECKED�
BY�'C1@B5@213:�*>>;A��WHICH�SHOWS�
NO�DEFECTS�WITH�ANY�PROGRAM�� *�AM�
TOLD�THAT�&@>65AA9>=1;�&175�RUNS�0,�
WITH��.B�OF�MEMORY
� BUT�A� LOT�OF�
REVIEWS�HAVE�SAID�THAT� IT�RUNS

WITHOUT�TROUBLE�ONLY�WITH�ABOUT�
�.B�� *� RAN�A�FRIENDiS�COPY�OF�
&@>65AA9>=1;�&175�����ON�MY�SYSTEM�
AND� IT�WORKED�FINE�
.�+�'ARRAR�
#'10

'IRST
� * KH ?> LL BH G: E�*:@> �����RUNS�FINE�
IN� �.B�OF�MEMORY�� �ALTHOUGH�YOU�
HAVE��.B
� REMEMBER
� COUNTING�YOUR�
$HIP�MEMORY�� *� HAVE�TALKED�TO�A�
	VERY
�FEW�PEOPLE�WHO�HAVE�
EXPERIENCED�A�	VERY
�FEW�PROBLEMS
�
MAINLY�TO�DO�WITH� PRINTING�TO�HIGH��
RESOLUTION�DOT�MATRIX�PRINTERS�
	��������DPI
� LARGE�DOCUMENTS�THAT�
CONTAIN� LOTS�OF�$OMPU(RAPHIC�FONTS
�
BITMAP�GRAPHICS
� COMPLEX�STRUCTURED�
DRAWINGS
� OR�SOME�COMBINATION�OF�
THESE��5HESE�PROBLEMS�HAVE� LARGELY�
GONE�AWAY�WHEN�THEY�HAVE�EXPANDED�
TO��.B�OR�MORE
� BUT�THERE�S�NO�DOUBT�
THAT�* KH ?> LL BH G: E�*:@>�DOES�NOT�
PARTICULARLY� LIKE� LONG�DOCUMENTS�WITH�
LOTS�OF�GRAPHICS�AND�FONTS� LOADED
�
UNLESS�YOU� HAVE�THE�MEMORY�TO�
ACCOMMODATE�THEM�� *iM�TALKING�
ABOUT�SOMETHING�LIKE����"��PAGES�OF�
TEXT�WITH� ���OR�SO�GRAPHICS� LOADED��
5HIS� SIZE�OF�DOCUMENT�MIGHT�REQUIRE�
EVEN�MORE�MEMORY�THAN�THE�
STANDARD�"MIGA���.B�MAXIMUM
�
WHICH�WILL�MEAN�EXTRA�	AND

) 1&.-� !423(-&� ^� ) 1&.-� !423(-&
$HIP�3".�� �THE�AREA�OF�THE�"MIGA�S�MEMORY�DIRECTLY�ACCESSIBLE� BY�THE�

CUSTOM�GRAPHICS�AND�SOUND�CHIPS��0RIGINALLY�THIS�WAS�A�MAXIMUM�OF�
���K
� BUT�NEWER�MACHINES�FITTED�WITH�THE�FATTER�"GNUS�GRAPHICS�CHIP�CAN�
ACCESS��.B
�ENABLING�SMOOTHER�ANIMATIONS�AND�MORE�SCREENS�TO�BE�
DISPLAYED�AT�ONCE��5HE�NEW�"�����COMES�WITH� AN�"GNUS�CHIP�CAPABLE�OF�
ADDRESSING��.B�OF�$HIP�3".�

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

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

EXPENSIVE
�
HARDWARE�TO�
ALLOW�YOU�TO�
EXPAND� PAST�
��.B�

)AVING�SAID�THAT
�
THOUGH
� *�MUST�SAY�
THAT�NONE�OF�THESE�PROBLEMS�HAS�
RESULTED� IN�THE�PROGRAM�CRASHING�IN�
THE�WAY�YOU�DESCRIBE
� ALTHOUGH� ONE�
OR�TWO�HAVE� RESULTED� IN�A�
j RECOVERABLE�ERRORk� REQUESTER�THAT�
WONiT�RECOVER�

"NYWAY
� TO�YOUR�SPECIFIC� PROBLEM��
*� PULLED�THE�ACCELERATOR�CARD�AND�����
BIT�3".�OUT�OF�MY�MACHINE�AND� RAN�
* KH ?> LL BH G: E�*:@> �����UNDER�EXACTLY�
THE�SAME�MEMORY�CONDITIONS�AS�YOU�
DO�� ��.B�OF�$HIP�3".� 
� �.B�OF�'AST��
5HE�DIFFERENCE� IS�THAT� *iVE�GOT�A�
$OMMODORE�"�����CONTROLLER�AND�
'UJITSU�HARD�DRIVE
� AND� *�M�USING�
8ORKBENCH�����
� NOT������

4O
� *� LOADED� **:@>�FROM� ITS� ICON
�
CAME�OUT�OF�INTERLACE
� CLOSED�
8ORKBENCH
� AND�CREATED� A� PAGE�FROM�
A�1AGE�(ENIE�� *� RE�BOOTED�AND�WENT�
THROUGH�THE�PROCESS�AGAIN� FOR�EVERY�
1AGE�(ENIE��5HEY�ALL�WORKED�FINE�

"FTER�SEVERAL�FRUSTRATING�HOURS�OF�
TRYING�TO�MAKE�A�1AGE�(ENIE�CRASH
� *�
COULDN�T��4OLID� AS�THE�PROVERBIAL� ROCK��
*� CAN�ONLY�THINK�THAT�YOU�HAVEN�T�GOT�
* KH ?> LL BH G: E�*:@> �OR�8ORKBENCH�SET�
UP�CORRECTLY�

*� KNOW�YOUiVE�WRITTEN�TO�(OLD�
%ISK�ABOUT�THIS
� AND��� BET�THEY�RE�
SITTING�THERE�SCRATCHING�THEIR�HEADS�
LIKE� *� AM��5HE�ONLY�ADVICE� *� CAN�GIVE�
YOU� IS�TO�GO�BACK�TO�SQUARE�ONE�AND�
INSTALL� IT�ALL� AGAIN�� �IN�FACT� IT�MIGHT�BE�
WORTH� INSTALLING�8ORKBENCH������ALL�
OVER�AGAIN
�MAKING�SURE�YOU�USE�THE�
PROPER�*NSTALL�DISK�RATHER�THAN�DOING�
IT�BY�HAND�

5HE�PRINTING�CRASH
� AGAIN
� *�
CANNOT�DUPLICATE
� AND�THIS�TENDS�TO�
SUGGEST�THAT� IT� IS�8ORKBENCH� THAT�IS�
INSTALLED� BADLY�RATHER�THAN�
* KH ?> LL BH G: E�*:@>��5HE�CRASH�YOU�ARE

CONTINUED�ON�PAGE���
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GETTING�WITH�8ORKBENCH�.ANAGEMENT�
4YSTEM�� �WHICH� *� BELIEVE� IS�A�
SHAREWARE�PROGRAM�THAT�LAUNCHES�
PROGRAMS�FROM�A�MENU�� �IS�ALMOST�
CERTAINLY�DOWN�TO�A�BUG�IN�THAT�
PROGRAM�

*NCIDENTALLY
�THE�BEST�DRIVER�TO�
USE�WITH�THE�4+����AND�8ORKBENCH���
IS�CALLED� �$ANON#+�&$k� 	THE� j&$��
STANDING�FOR�&PSON�$OMPATIBLE

� AND�
IT�CAN�BE�OBTAINED�FROM�+".�ON������
�������� -

&$33(-&�23 13$#
)ELP�� *iVE�JUST�BOUGHT�
A�SHINY�NEW�"������ �
THE�TROUBLE�IS� *�HAVE�
NO�"MIGA�HOME�

COMPUTER�EXPERIENCE�AND�AM�FINDING�
IT�VERY�HARD�TO�COMPREHEND�
$OMMODOREiS�NEXT�TO�USELESS�
INSTRUCTION�MANUAL��1LEASE�CAN�YOU�
SUGGEST�EITHER�j"N� IDIOTiS�GUIDE�TO�
THE�"����k�OR�j8ORKBENCH���FOR�
THE�UNDER��Sk  �5HAT�WAY�YOUiLL�STOP�
ME�DROWNING�MY�SORROWS�IN�COPIOUS�
AMOUNTS�OF�CHEAP�BEER�AND�USING�
THIS�WHITE�BOX�WITH�A�SLOT� IN�THE�
SIDE�AS�A�DOORSTEP�
+OHN�&SSERY�
0RMISTON�
&AST�-OTHIAN

5HE�BOOK�YOU�WANT�TO�GET�YOUR�HANDS�
ON� IS�CALLED� .A>��F B@:�� � � � � � #G L B= > K �
!NB=>�	*4#/��������������

�
PUBLISHED�BY�#RUCE�4MITH�#OOKS� AT�
_������� *T�PROVIDES�CLEAR
�EASY�TO��
FOLLOW� INSTRUCTIONS�ON�BOTH� USING�THE

8ORKBENCH�AND�"MIGA%04�ON�THE�
"������:OUiLL� FIND�A�MORE�DETAILED�
REVIEW�OF�THIS�BOOK�ON�PAGE����OF�
THIS� ISSUE����

&(5$�,$� �
)OW�CAN�*�GET�A�
REVERSE�APOSTROPHE�IN�
&175)5BB5@�����AND�
HOW�CAN� *�SPEED�UP�

THE�PRINTOUTS�WHEN�USING�MY�$ANON�
#+�L0EX �*S�IT �CORRECT�THAT�
ACCELERATORS�CAN�DO�THIS
�AND� IF�SO
�
ARE�THERE�ANY�CHEAP�ONES 
#RYAN�.ORRIS�
5ON�1ENTRE�
.ID�(LAMORGAN

5HE� j REVERSE�APOSTROPHEk�OR�OPENING�
SINGLE�QUOTATION�MARK�IS�OBTAINED�BY�
TYPING�"LT�TILDE�� �THAT�S�HOLD�DOWN�THE�
"LT�KEY�AND�PRESS�THE�TILDE�KEY�	^
�
*T�S�THE�ONE�TO�THE� LEFT�OF�THE�NUMBER
�
� DIRECTLY�ABOVE�THE�5AB�KEY�

:ES
� THE�ONLY�WAY�OF�CONSIDERABLY�
SPEEDING�UP�THE�PRINTING�OF�GRAPHICS�
	WHICH� IS�WHAT�A�*:@>-> MM> K�##�
DOCUMENT�IS
� IS�TO�BUY�AN�ACCELERATOR�
CARD��5HERE�ARE�ONE�OR�TWO�CHEAP�ISH�
ACCELERATORS�WHICH�WILL� SPEED�THE�
"MIGA�TO�ABOUT�ONE�AND�A�HALF�OR�TWO�
TIMES� ITS�USUAL� SPEED
� BUT�TO�MAKE� IT�
FASTER�THAN�THIS�YOU�ARE�TALKING�ABOUT�
AT�LEAST�A�������ACCELERATOR�WITH�
SOME����BIT�MEMORY�ON�BOARD��$OUNT�
THE�FINGERS�ON�ONE�HAND
�MULTIPLY�BY�
ONE�HUNDRED
� AND�THATiS�ABOUT�THE�
MINIMUM�NUMBER�OF�POUNDS� IT�WILL�
COST�YOU�� -OOK�THROUGH�THE�ADVERTS� IN�
THIS� ISSUE�TO�GET�AN� IDEA�OF�WHATiS�
AVAILABLE�� -

 ,$1(" -�#1$ ,
*�W ILL�SHORTLY�BE�GOING�
TO�"MERICA�TO�WORK�
FOR�A�YEAR�AND�WOULD�
LIKE�TO�TAKE�MY�"����

WITH�ME�� *F�*�BUY�A�NEW�146�OVER�
THERE
�WILL�THE�COMPUTER�WORK�AND�
WILL�THE�SOFTWARE�BE�COMPATIBLE �
"LSO�WHAT� IS�THE�DIFFERENCE�BETWEEN�
FITTING��.B�OF�3".�TO�THE�TRAPDOOR�
AND��.B�VIA�THE�1$.$*"�SLOT �
'INALLY
�DO�YOU�KNOW�OF�ANY�HARD�
DRIVES�OR�ACCELERATORS�FOR�MY�
MACHINE 
.ARK�/EVELL
4EATON
%EVON

5HE�POWER�OR�VOLTAGE�DIFFERENCE� IS�
NOT�THE�ONLY�CONSIDERATION��YOU�ALSO�
HAVE�TO� REMEMBER�THE�64�POWER�
STATIONS�GENERATE�A���)Z�SIGNAL� AS�
OPPOSED�TO�THE���)Z�MAINS�OVER�
HERE��"LSO
�THE�"MERICAN�/54$�
TELEVISION� STANDARD� IS�DIFFERENT�FROM�
OURS�	���� LINES�AS�COMPARED�TO�
���

� SO�YOUR�MACHINE�WOULD�NOT�
WORK�ON�64�TELEVISIONS�� *T�PROBABLY�
WOULD�WORK� IF�YOU�USED� A�MONITOR
� BUT�
MOST�OF�THE�64�SOFTWARE�WOULD� ONLY�
DISPLAY����� LINES�� �IF�IT�WORKED�AT�ALL��
(IVEN�THE�PRICES�OF�"MIGAS�THESE�
DAYS
� IT�WOULD�PROBABLY�WORK�OUT�
CHEAPER�TO�BUY�A�NEW�MACHINE�OVER�
THERE�AND� SELL� IT�BEFORE�YOU�CAME�
BACK�

3".� IN�THE�TRAPDOOR�EXPANSION�
ON�AN�"���� IS�MAPPED� IN�AS�$HIP�
MEMORY
�WHEREAS�3".� IN�THE�
1$.$*"�SLOT�IS� USED� AS�'AST��(IVEN�
THE�HUGE�DIFFERENCE� IN�PRICE� *� KNOW

WHICH�ONE� *iD�GO�FOR�� �IN� SPITE�OF�THE�
SLIGHT�TECHNICAL� DIFFERENCES��:OU�CAN�
GET�A�HARD�DRIVE�FOR�YOUR�MACHINE�� �
THE�ADVERTS� IN�THIS� ISSUE�SHOULD�GIVE�
YOU�AN� IDEA�OF�WHATiS�AVAILABLE
� AND�
WE�COVERED�FITTING�A�HARD�DRIVE� IN�
�F B@: �- AHII> K����� 	*F�YOU�MISSED�
THAT
�TURN�TO�PAGE�����FOR�OUR�BACK�
ISSUES�SERVICE�
�)OWEVER
� *� HAVENiT�
SEEN� ANY�ACCELERATORS�AS�YET�� /O�
DOUBT�SOMEONE�WILL� ADAPT�AN�EXISTING�
DESIGN� IF�THE�MARKET� IS�THERE
�
ALTHOUGH� IN� LIGHT�OF�THE�"����
� *�
DOUBT�THAT�IT� IS��#)

(2�3'$�" -.-�.-$�
!$33$1�

5HE�$ANON�#+���
DRIVER�SUPPLIED�WITH�
8ORKBENCH���SEEMS�
TO�WORK�FINE�� *S�THERE�

ANY�REASON�TO�SEND�OFF�FOR�THE�OFFICIAL�
$ANON�DRIVER
�AND�WHAT�ADVANTAGES�
DOES�IT�HAVE 

*N�THE�#+����MANUAL�THERE�IS�A�
CONTROL�CODE� LABELLED� j14�MODE�
ENABLE�DISABLEk ��8HAT�DOES�THIS�
MEAN � *N�MY�EXPERIENCE�14�STANDS�
FOR�1OST4CRIPT�
.ICHAEL�7�-AHEEN�
)EMEL�)EMPSTEAD�
)ERTS

5HE�OFFICIAL� $ANON�#+����DRIVER�
COMES�WITH�A�1REFERENCES�AND�'ONT�
%OWNLOAD� PROGRAM�� i/UFF�SAID �"ND�
14
� IN�THIS� INSTANCE
� STANDS�FOR�
PROPORTIONAL� SPACING�� 	$UE�SOUND�OF�
READERiS� PALM� HITTING�READERiS�
FOREHEAD� AS�THE�OBVIOUSNESS�OF�IT�
DAWNS�ON�HIM�
� -

/$124 #(-&�3'$� #1(5$1�3.�"+(,!� !. 1#
*� HAVE�BOUGHT�A�4TAR�-$�����
PRINTER�AND�AM�HAVING�TROUBLE�
PRINTING�WITH� IT�� *F�*�TRY�TO�PRINT�A�
PICTURE�OF
�SAY
�.ICKEY�.OUSE
�

DRAWN�AND�PRINTED�USING��5;CF5�&19=B������WHAT� *�
ACTUALLY�GET�IS�A�LOT�OF�STRANGE�CHARACTERS��)OW�
DO�*�SET�THE�COMPUTER�TO�PRINT�DRAWINGS 
+�$AIN
#ILLINGHAM
$LEVELAND

5HE�SIMPLE�ANSWER�IS�THAT�YOU�HAVE�TO�BE�USING�A�
COMPATIBLE�PRINTER�DRIVER��5HIS� NEEDS�TO�BE�
PRESENT�ON�YOUR�BOOT�DISK� IN�A�DRAWER�CALLED�
jPRINTERSk 
�WHICH� ITSELF�IS� INSIDE� A�DRAWERS�CALLED�
jDEVSk ��5HE�EASIEST�WAY�TO�ORGANISE�THIS� IS�TO�
ALWAYS�BOOT�FROM�YOUR�8ORKBENCH�DISK
� AND�HAVE�
THE�PRINTER�DRIVER�INSTALLED�ON�THAT�DISK�

'ROM�THE�DETAILS�YOU� INCLUDED�WITH�YOUR�LETTER�*�
SEE�THAT�YOU�HAVE�ONLY�THE�ONE�FLOPPY�DRIVE
� SO�
THIS� PROCEDURE� IS�GOING�TO�SEEM�A� LITTLE� LONG��
WINDED
� BUT�UNTIL�YOU�BUY�A�SECOND�FLOPPY�DRIVE� *iM�
AFRAID�YOUiLL� SIMPLY�HAVE�TO� LIVE�WITH�ALL�THIS�DISK�
SWAPPING��5HIS� IS�WHAT�YOU�HAVE�TO�DO�

0 � #OOT�FROM�THE�8ORKBENCH�DISK��0PEN�THE�
8ORKBENCH�DISK� ICON� 	DOUBLE�CLICK�ON� IT
�AND�THEN�
SELECT�8ORKBENCH�4HOW�"LL� 'ILES�� �THAT�IS
� SELECT�
THE� j"LL� 'ILESk�ENTRY�FROM�THE� j4HOWk�SUBMENU

A�� &XTRAS��f� 4f � T R

( LU + F^ � ^ L \
4VSTEN )ONITOR4TOR

*� � � S gm� I 4 4LO %EVS

WHICH� IS� IN�THE��8ORKBENCHk�MENU�� 	*F�YOU�DONiT�
UNDERSTAND�HOW�TO�SELECT�A�MENU�ENTRY�*� SUGGEST�
YOU� READ�YOUR�"MIGA�MANUAL� AND�MASTER�THE�
BASICS�BEFORE�GOING�ANY�FURTHER�


"FTER�YOUiVE�SELECTED�8ORKBENCH�4HOW�"LL�
'ILES�A�DRAWER�CALLED� jDEVSk� APPEARS� IN�THE�
8ORKBENCH�WINDOW�� *F�YOU�CANiT �SEE� IT
� USE�THE�
WINDOW�S�SCROLL�BARS�TO�MOVE�AROUND�UNTIL�YOU�CAN��
/OW�OPEN�THE� jDEVSk�DRAWER�� ANOTHER�WINDOW�
APPEARS�WITH�SOME�MORE�DRAWERS� IN� IT
� ONE�OF�
WHICH� IS�CALLED� j PRINTERSk �

2 � 0,
� NOW� LEAVE�ALL�THOSE�WINDOWS�WHERE�THEY�
ARE
� REMOVE�THE�8ORKBENCH�DISK�AND� INSERT�THE�
&XTRAS�DISK�� 0PEN�THE�&XTRAS�DISK�ICON�AND�THEN�
SELECT�8ORKBENCH�4HOW�"LL� 'ILES�AGAIN��"�DRAWER

CALLED� jDEVSk�WILL�APPEAR�IN�THE�&XTRAS�WINDOW��
0PEN�THAT�DRAWER
�AND�ANOTHER�WINDOW�APPEARS�
WITH�SOME�MORE�DRAWERS� IN� IT��0PEN�THE�ONE�CALLED�
j PRINTERSk �� *NSIDE�THIS�DRAWER�IS�A� LOAD�OF�PRINTER�
DRIVERS��4EARCH�OUT�THE�ONE�CALLED� j&PSON9k 
� AND�
DRAG�IT�ON�TO�THE� j PRINTERS�� DRAWER�ON�THE�
8ORKBENCH�DISK�� �THAT�MEANS�PLACE�THE�POINTER�ON�
TOP�OF�THE� ICON
� DEPRESS�THE� LEFT�MOUSE� BUTTON� AND�
HOLD� IT�DOWN
�MOVE�THE� ICON�UNTIL� IT� IS�OVER�THE�
j PRINTERSk� DRAWER�ICON
� AND�THEN� LET�GO�OF�THE�
MOUSE�BUTTON�� 	.AKE�CERTAIN�THAT�YOU�ARE�NOT�
DRAGGING�THE� ICON�ON�TO�THE� j PRINTERSk�DRAWER�THAT�
IS�ON�THE�&XTRAS�DISK�


0 � "T�THIS�POINT�THERE�WILL� BE�SOME�DISK�ACTIVITY�
AND�YOU�WILL� BE�ASKED�TO�SWAP�DISKS��4IMPLY�FOLLOW

� � � ".*("�4)011&3�m �*446&����m �+6/&� ����
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)AVING�BOUGHT�AN�
"����1LUS� LAST�
/OVEMBER
� *� HAVE�
QUICKLY�COME�TO�

APPRECIATE�THE�GRAPHIC�AND�SOUND�
CAPABILITIES�OF�THE�"MIGA�RANGE�
/OW�WITH�THE�ADVENT�OF�THE�"����
�
WITH� ITS� INCREASED�GRAPHICS�
CAPABILITIES�AND�FASTER�PROCESSOR�
SPEED
� *�AM�THINKING�OF�UPGRADING�IN�
THE�VERY�NEAR�FUTURE��5HERE�ARE
�
HOWEVER
�A�COUPLE�OF�QUESTIONS� *�
WOULD� LIKE�TO�ASK�
���8HAT�MONITOR�WOULD� *� NEED�TO�GET�
THE�MOST�FROM�THE�NEW�DISPLAY�
MODES �$OULD� *� USE�A�$("�MONITOR�
SUCH�AS�THE�1HILIPS�$.����
�OR�
WOULD� *� NEED�TO�BUY�A�MULTI�SYNC 
���8OULD� IT�BE�POSSIBLE�THAT�FUTURE�
1$�EMULATORS�FOR�THE�"�����WOULD�
USE�FULL�7("�MODE�� �THAT� IS
�����
COLOURS�ON�SCREEN �5HIS�WOULD�ALLOW�
A� LOT�MORE�COMPATIBLE�SOFTWARE�
$�.C$ALLION�
$O�%ONEGAL

� ��:OU�WILL�GET�THE�ORDINARY�MODES�
WITH�THE�1HILIPS�$.����
� BUT�NOT�THE�
HIGHER�ONES��5HE�ONLY�WAY�IS�WITH� A�
MULTISYNC�MONITOR��"� LITTLE�WORD�OF�
CAUTION� HERE��WHAT�ARE�OFTEN�
DESCRIBED�AS� jMULTISYNCk� ARE� REALLY�
PRE�SET�SYNC�MONITORS
� AND�NOT�BROAD�
WIDTH� FREQUENCY�MONITORS�

)AVE�A� LOOK�AT�THE�$OMMODORE�
�����	_�������� �FOR�ENQUIRIES
� RING�
$OMMODORE�W������������
��5HIS�
IS�A�TRUE�MULTISYNC
� AND�THE�QUALITY�OF�
THE�DISPLAY� IS�OUTSTANDING�� �IT

) 1&.-� !423(-&� ^� ) 1&.-� !423(-&
"CCELERATOR�� �A�DEVICE�WHICH� INCLUDES�EITHER�A�CENTRAL� PROCESSOR�LIKE�THE�

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

%51�� �%ESKTOP�1UBLISHING
� THE�PROCESS�OF�PRODUCING�ON�A�MICRO�COMPUTER�
DOCUMENTS�THAT�ARE� INTENDED�FOR�PRINT�

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

7("�� �7IDEO�(RAPHICS�"RRAY��)IGH�RESOLUTION� COLOUR�GRAPHICS�SYSTEM�FOR�THE�
*#.�1$�����COLUMNS�BY����OR����LINE�TEXT�AND�A�HUGE�RANGE�OF�COLOURS�� �
SOMETIMES�����	ON�SCREEN
�AT�A�RESOLUTION�OF��
����X�����

CERTAINLY�MATCHES
� IF�NOT�BEATS
� THE�
BEST�FEATURES�OF�ANY�OF�THE�
COMPETITION�
���8HAT�YOU� SAY�MAKES�SENSE��"GAIN�
THE�ANSWER� LIES� IN�THE�MONITOR�� :OU�
WILL� NEED�A�MULTISYNC�� -(

+ 2$1�/.2$1
)AVING�PROGRESSED�
THROUGH����
� ����AND
����"MIGA����S�WITH
��PIN�AND����PIN�

DOT�MATRIX�PRINTERS
� *�NOW�WISH�TO�
UPGRADE�TO�AN�"MIGA������OR������
AND�A� LASER�PRINTER�

#UT�THROUGH�YEARS�OF�READING�
"MIGA�MAGAZINES� *� HAVE�GAINED�THE�
DEFINITE�IMPRESSION�THAT�THERE� IS�NO�
LASER�PRINTER�AVAILABLE�THAT�EVEN�
REMOTELY�DEIGNS�TO�SHAKE�HANDS�
WITH�AN�"MIGA�

$OULD�YOU�PLEASE�ADVISE

WHETHER�THERE�IS�A�LASER�PRINTER�THAT�
IS�FULLY�COMPATIBLE�W ITH�AN�"MIGA� IN�
THAT�IT� IS�SUPPORTED�BY�A�READIIY��
AVAILABLE�DRIVER�� IS�ABLE�TO�PRINT� IN�
MONOCHROME�AND�COLOUR�AT�A�
RESOLUTION�OF�AT�LEAST�����DPI�� IS�
ABLE�TO�SUPPORT�A�FULL�"��PAGE��
SUPPORTS�POPULAR�PROGRAMS�SUCH�AS�
&175)B@51<�� &@>65AA9>=1;�&175��
&@>65AA9>=1;��@1E���9=1;��>?G��
->@4E>@B8���5;CF5�&19=B�AND�SO�ON��
AND�PERFORMS�ALL� ITS�FUNCTIONS�AS� IF�IT�
WERE�CONNECTED�TO�A�SYMPATHETIC�
1$�

0R�MUST� *�SHOOT�MYSELF�IN�THE�
FOOT�AND�BUY�A�1$ 
%�.�4HAW
$RANWELL
-INES

*� CAN� SEE�HOW�YOU�MIGHT�GET�THAT�
IMPRESSION
� BUT�THE�PICTURE� ISNiT

NEARLY�SO�BLEAK�
'IRST
�THERE�ARE�"MIGA�PRINTER�

DRIVERS�AND�ASSOCIATED�UTILITIES�
AVAILABLE�FOR�$ANONiS�-#1�RANGE�OF�
LASER�PRINTERS��:OUR�LOCAL�$ANON�
DEALER�SHOULD� BE�ABLE�TO�PROVIDE�YOU�
WITH�THE�$ANON�%RIVERS�DISK�� IF�NOT
�
YOU�CAN�GET� IT�FROM�$ANON�OR�FROM�
+".� 	c������������
�

5HE�PROBLEM�WITH�MOST�OTHER�
LASER�PRINTERS�� �AS�FAR�AS�THE�"MIGA�
IS�CONCERNED
� *�MEAN�� �IS�THAT�THEY�
EMULATE�ONE�MODEL�OF�)EWLETT��
1ACKARD� -ASER+ET�OR�ANOTHER
� AND�THE�
)1@-ASER+ET�PRINTER�DRIVER�PROVIDED�
BY�$OMMODORE�ON�EVERY�8ORKBENCH�
RELEASE� HAS�BEEN�OVERTAKEN� BY�NEW�
TECHNOLOGY��5HERE�ARE�SEVERAL�1%�OR�
SHAREWARE�-ASER+ET�DRIVERS
� AND�
THERE�HAVE�BEEN�A�FEW�COMMERCIAL�
DRIVERS
� BUT�NONE�HAS�EVER�PROVIDED�A�
COMPLETE� SOLUTION�� )OWEVER
� THERE� IS�
NOW�A� PRINTING�PACKAGE�CALLED� - MN= BH �
	AVAILABLE�FROM�+".
�THAT�COMES�WITH�
AN�EXCELLENT�STANDARD�"MIGA�
1REFERENCES�-ASER+ET�DRIVER
�WHICH�
WORKS�WITH� ALL� -ASER+ETS�	AND�
EMULATIONS

� INCLUDING�THE�NEW�����
AND�����DPI�ONES
� SO�THIS� IS�NO�
LONGER�A�PROBLEM�

"NOTHER�THING�TO�THINK�ABOUT�IS�
1OST4CRIPT��8ORKBENCH�����AND�����
COME�WITH�A�1REFERENCES�1OST4CRIPT�
PRINTER�DRIVER
� SO�EVEN�PACKAGES�THAT�
DONiT�DIRECTLY�SUPPORT�1OST4CRIPT�
OUTPUT�CAN�NOW�BE�USED�WITH�
1OST4CRIPT�PRINTERS�

#UT�WHATEVER�LASER�PRINTER�YOU�
DECIDE�TO�BUY
� KEEP� IN�MIND�THAT�IT�LL�
NEED�AT� LEAST����.B�OF�MEMORY�
INSIDE� IT�TO�BE�ABLE�TO� IMAGE�A�FULL�"�

'�N�NTER�o�1REFERENCES@@@@@

&PSON9 � 1APER�-ENGTH� 	-INES
�� [�4
GENERIC � -EFT�.ARGIN� 	$HARS
�� \�

3IGHT�.ARGIN� 	$HARS
�� <��@@
<&PSON9� �� � m

1RINTER�1ORT� #L 1ARALLEL 1RINT� 1ITCH� �� ���1ICA
1APER�5YPE� #L 'ANFOLD 1RINT�4PACING� #L �� *PI
1APER�4IZE� #L�/ARROW�5RACTOR 1RINT�DUALITY� #L %RAFT

UNDERSTAND�A�BIT�MORE�ABOUT�IT�ALL�AND�HAVE�SOME�
REASON�TO�ALTER�THEM�


2 � 8HEN�THE�1RINTER�WINDOW�HAS�CLOSED
� RUN�THE�
1RINTER(FX�PROGRAM
�WHICH�CONTROLS�HOW�GRAPHICS�
GET�PRINTED��:OU�CAN� LEAVE�THE�SETTINGS�AT�THEIR�
DEFAULTS�FOR�THE�MOMENT
�BUT�TAKE�NOTE�OF�THE�
%ENSITY�SLIDER�AT�BOTTOM� RIGHT��5HIS�DECIDES�THE�
RESOLUTION�AT�WHICH�GRAPHICS�GET�PRINTED�� �%ENSITY�
�� IS�THE� LOWEST�RESOLUTION�AND�PRINTS�FAST
� %ENSITY�
�� IS�THE� HIGHEST�RESOLUTION� AND�TAKES� LONGER��4O�
CHOOSE�A�%ENSITY�AND�CLICK�4AVE�

/OW�YOU�CAN�CLOSE�ALL� THOSE�8ORKBENCH�DISK�
AND�DRAWER�WINDOWS�AND� REMOVE�YOUR�8ORKBENCH�
DISK�� *NSERT�YOUR��>ENQ>�* : BG M�DISK�� 	%ONiT �BOOT

THE� INSTRUCTIONS�THAT�APPEAR�IN�THE�REQUESTERS�
8HEN�ALL�THE�DISK�ACTIVITY�HAS�FINISHED�YOU�WILL�

HAVE�SUCCESSFULLY�COPIED� A�PRINTER�DRIVER�FROM�THE�
&XTRAS�DISK�TO�THE�8ORKBENCH�DISK��5O�DOUBLEb
CHECK
� OPEN�THE� j PRINTERSk�DRAWER�ON�THE�
8ORKBENCH�DISK�AND�SEE� IF�THERE� IS�AN� ICON� IN�
THERE�CALLED�&PSON9�� 	*F�YOU�CANiT �SEE�ANY�ICONS� IN�
THERE
� CLICK�IN�THAT�WINDOW�AND�SELECT�
8ORKBENCH�4HOW�"LL� 'ILES�AGAIN�


.� /OW�YOU�NEED�TO�OPEN�THE�1REFS�DRAWER�ON�THE�
8ORKBENCH�DISK�AND� RUN�THE�PROGRAM� IN�THERE�
CALLED�1RINTER�� 6SE�THE�FILE� REQUESTER�AT�TOP� LEFT�TO�
SELECT�THE�&PSON9�DRIVER
�THEN�CLICK�ON�4AVE��
	%ON�T�WORRY�ABOUT�THE�OTHER�SETTINGS�FOR�THE�
MOMENT�� �YOU�CAN�SET�THOSE� LATER�WHEN�YOU

FROM� IT
�JUST�STICK�IT� IN�THE�DRIVE�WITHOUT�RESETTING�
THE�COMPUTER�


0PEN� ITS�DISK� ICON�AND�RUN�THE��*:BG M�
PROGRAM�� -OAD�OR�DRAW�YOUR�PICTURE�� #EFORE�
SELECTING�THE�1RINT�OPTION
� REMOVE�THE��>ENQ> �
* : BG M�DISK�AND� INSERT�THE�8ORKBENCH�DISK��/OW�
SELECT�1RINT�

*F�YOU�STILL�GET�GARBAGE
�THEN� IT�MEANS�THE�
PRINTERiS�DIP�SWITCHES�ARE�SET�INCORRECTLY�� �CHECK�
OUT�YOUR�PRINTER�MANUAL�FOR�DETAILS�ON�THIS�

*F�YOU�HAD�TWO�FLOPPY�DRIVES�ALL�THIS�WOULD�BE�A�
LOT�EASIER�� �YOUiD� SIMPLY�LEAVE�YOUR�8ORKBENCH�
DISK� IN�THE� INTERNAL�DRIVE�AND�USE�THE�EXTERNAL�
DRIVE�FOR�RUNNING�PROGRAMS�AND� LOADING�AND�SAVING�
DATA�� .AKES� LIFE�MUCH�EASIER
� REALLY����  -

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



PAGE�� *F�YOU�THINK�YOUiLL� BE�
DOWNLOADING� LOTS�OF�FONTS�TO�THE�
PRINTER
� THEN��.B�WILL� BE�SAFER�THAN�
�.B�� 3EMEMBER�WEiRE�TALKING�ABOUT�
MEMORY� INSIDE�THE�PRINTER
� NOT�INSIDE�
THE�COMPUTER�

0NE� LAST�POINT��:OU�MENTIONED�
COLOUR�IN�YOUR�LIST�OF�LASER�PRINTER�
REQUIREMENTS�� $OLOUR� LASER�PRINTERS�
	WHICH�COST� LOTS� AND� LOTS�OF�MONEY
�
ARE�MAINLY�1OST4CRIPT�PRINTERS
� SO�A�
PRINTER�DRIVER�WON�T�BE�A� PROBLEM�� $1

(�6 -3�!$33$1�/.6$1�
"FTER�CONSULTING�
�F B@: �- AHII> K�ISSUE�
��� *� BOUGHT�A�1OWER�
4CANNER�� *�AM�HAPPY�

WITH�THE� RESULTS�WHEN�THEYiRE�
IMPORTED� INTO�� > EN Q> �* : BG M�# # # �IN�
MED�RES
� BUT� *� AM�NOT�HAPPY�WITH�
THE�PRINTOUTS�

*� HAVE�TRIED� LIGHTENING�THE�1OWER�
4CANNER�RAW�DATA
� CHANGING�THE�
1REFERENCES�%ENSITY�SETTING�AND�
USING�BOTH�(REY�4CALE�SETTINGS
�AND�
*� HAVE�SPENT�AGES�ADJUSTING�THE�
� > EN Q> �* : BG M�PALETTE�� #UT�THE�GREYS�
SEEM�TO�PRINT�OUT�EITHER�BLACK�OR�
WHITE�� *�WOULD� LIKE�TO�KNOW�

	A
�"M� *�EXPECTING�TOO�MUCH�
FROM�MY�4TAR�-$��� 

	B
�)OW�CAN� *� IMPROVE�THE�
PRINTOUTS 

	C
�8OULD�BUYING�A�$ANON�#+����
IMPROVE�THINGS 
5IM�4IMONDS�
8ESTON�SUPER�MARE

	A
�:ES�
	B
�#UY
�AND� USE
� A�PRINTING�PACKAGE�
LIKE� /OL<IJLCHN�+LI@?MMCIH;F� OR�
!F?RC>OGJ
� 5HERE�WILL� BE� A�DEFINITE�
IMPROVEMENT�IN� OUTPUT�QUALITY
� BUT�
REMEMBER�THAT�A���PIN� PRINTER�CAN�
ONLY�DO�SO�MUCH�

	C
� *MMENSELY
� BUT�YOU�WILL� STILL� NEED�
TO�USE�A�PRINTING�PACKAGE�TO�GET�
BETTER�OUTPUT�BECAUSE� AT�THE�
MOMENT�YOU�ARE� LIMITED�TO�THE�DITHER�
PATTERNS�AND�GREYSCALE�SETTING�
PROVIDED�BY�8ORKBENCH�1REFERENCES
�
WHICH�ARE�NOT�PARTICULARLY�GOOD�� #Y�
FAR�THE�BEST�PRINTING�PACKAGE�TO�USE�
WITH� BUBBLEJETS� IS��;HIH.NO>CI��
AVAILABLE�FOR�_���FROM�+".�ON������
�������� $1

,823$18�*$8
*iVE�NOTICED�THAT�
THERE� IS�A� j1RT4Ck� KEY�
ON�MY�"����UNDER�THE�
ASTERISK�KEY�ON�THE

O
= <

NUMERIC�KEYPAD�� *�DO�A� LOT�OF�
SCREENDUMPS
�SO� IS� IT�POSSIBLE�TO�
USE�THIS�KEY � *iVE�TRIED�EVERY�
POSSIBLE�KEY�COMBINATION�THAT� *� CAN�
THINK�OF
� BUT�THE�KEY�DOESNiT �SEEM�
TO�DO�ANYTHING��$AN�YOU�HELP �
	4EVERAL�3EADERS


5HE� j1RT4Ck� 	SHORT�FOR� j1RINT�4CREENk
�
KEY�DOESN�T�WORK�UNDER�NORMAL�
CIRCUMSTANCES�� *T�S�THERE�TO�PROVIDE�
COMPATIBILITY�WITH�THE�STANDARD�
KEYBOARD� LAYOUT�OF�AN� *#.�1$�
COMPATIBLE�WHEN�YOUR�"MIGA� IS�
RUNNING�A�1$�EMULATOR�� 6NLESS�YOU�VE�
GOT�AN�EMULATOR�FITTED� TO�YOUR�
MACHINE
� *�M�AFRAID�THE� �1RT4Ck� KEY�
IS� PRETTY�USELESS�� $"

/43� � �����.-�3'$� & 
6 ; � ? � *� AM�THE�PROUD�OWNER�
" � OF�AN�"MIGA�����

EQUIPPED�WITH�
8ORKBENCH�����
� A

���.B�HARD�DRIVE�AND��.B�OF�3".��
%ESPITE�THE�POWERFUL�SPECIFICATION�
OF�MY�MACHINE
� *iM�WORRIED�THAT�MY�
MACHINE�MAY�SOON�BECOME�OBSOLETE�
WITH�THE�ARRIVAL�OF�THE�NEW�"����

AND�"�����MACHINES�BOASTING�TRUE�
���BIT�ARCHITECTURE�AND�THE�NEW�
"("�CHIP�SET�

.Y�MAIN� INTERESTS�ARE�%51
�
WORD�PROCESSING
� RAY�TRACING�AND�
MUSIC��$ONSIDERING�THAT�GRAPHICS�
PROGRAMS�ARE�LIKELY�TO�MAKE�USE�OF�
THE�NEW�CHIP�SET
� *�WAS�WONDERING�
WHETHER�IT�WOULD�BE�POSSIBLE�TO�
UPGRADE�MY������TO�THE�NEW�CHIP�
SET�VIA�A�;ORRO� **�CARD��4URELY�A�����
BIT�PROCESSOR�AND�THE�NEW�"("�CHIP�
SET�COULD�BE�SQUEEZED�ONTO�A�SINGLE�
;ORRO�CARD 

*iD�ALSO�LIKE�TO�UPGRADE�MY�
MACHINEiS�SOUND�CAPABILITIES�TO�����
BIT��"LTHOUGH�CURRENT�"MIGAS�DON�T�
SPORT�SUCH�CAPABILITIES
�WHATiS�THE�
CHANCES�OF����BIT�SOUND�APPEARING�
ON�THE�"MIGA � *F�*� DO�UPGRADE
�WILL�
THIS�GIVE�ME�THE�SAME�SOUND�
CAPABILITIES�AS�"TARIiS�NEW�'ALCON �
4TUART�3IMELL�
%YFEDD�
8ALES

"LTHOUGH�NO�ONE�HAS�YET�ANNOUNCED�
THE� RELEASE�OF�AN� UPGRADE
� RUMOUR�
HAS� IT�THAT�SUCH�A�BOARD� IS� IN�THE�
PIPELINE��8HEN� *� RECENTLY�SPOKE�TO�
,ELLY�4UMNER
� .%�OF�$OMMODORE� 6,�
AND�THE�PROUD�OWNER�OF�THE�
(AMES.ASTER�(OLDEN�+OYSTICK�	SIC

�
HE� REVEALED�THAT�$OMMODORE� IS�TRYING�
TO�TALK�(71� INTO� PRODUCING�THE�
UPGRADE��"CCORDING�TO�,ELLY
�
PRODUCING�SUCH�AN�UPGRADE�WOULD� BE�
RELATIVELY�SIMPLE
� ALTHOUGH�MANY�
TECHIES�THAT�*iVE�SPOKEN�TO�SEEM�TO�
DISAGREE��8HETHER�AN�UPGRADE�DOES�
APPEAR�DEPENDS�ENTIRELY�UPON� ITS�
PRICE�� �AFTER�ALL
�WHOiS�GOING�TO�PAY�
HALF�THE�COST�OF�AN�"�����TO�UPGRADE�
AN�AGEING�MACHINE �,ELLY�WASN�T�
EVEN�SURE�WHETHER�AN�"����UPGRADE�
WOULD�APPEAR�� �THROUGHOUT�OUR

CONVERSATION
� HE�CONTINUALLY�REFERRED�
TO� AN�"("�UPGRADE�FOR�THE�"����
�
�����ETC�� *iM�AFRAID� ITiS�A�CASE�OF�
WAIT�AND�SEE�� �WHO� KNOWS
� PERHAPS�
THE� RUMOURED�"�����WILL�EVENTUALLY�
APPEAR�

"LTHOUGH�THE�CURRENT�RANGE�OF�
"MIGAS�DOESNiT �SUPPORT����BIT�
SOUND
� $OMMODORE�HAS� REVEALED�
THAT�A�%41�	%IGITAL�4IGNAL� 1ROCESSOR
�
UPGRADE�WILL� BE�RELEASED�FOR�THE�
"����� LATER�THIS�YEAR�BASED�ON�
"5�5iS�%41�CHIP�� *N�THE�MEANTIME
�
THOUGH
�YOU� COULD�CHECK�OUT�4UN3IZE�
*NDUSTRIESi� RANGE�OF�����AND����BIT�
SAMPLERS
� THE�"%�����AND�"%����
� �FOR�DETAILS
� CONTACT�DISTRIBUTOR�)#�
.ARKETING�c�������������� 'OR�
"����USERS
� .ICRODEAL� HAS� RECENTLY�
RELEASED� A�VERY�LOW�COST����BIT�
SAMPLER�IN�THE�FORM�OF��F;LCNS����
	_�������FROM�.ICRODEAL�c������
�����
��8E�REVIEWED� IT� LAST�ISSUE�� �
TURN� TO�PAGE�����TO�ORDER�THAT�ISSUE�
IF�YOU�MISSED� IT��$"

! "*�.-�31 "*
*�VE� RECENTLY�BOUGHT�A�
;YDEC�TRACKERBALL�FOR�
USE�ON�MY�"���)%�TO�
REPLACE�THE�MOUSE�

*S� IT�POSSIBLE�TO�OPERATE�THE�
TRACKERBALL�THROUGH�THE�"MIGAiS�
SERIAL� PORT
� THEREFORE�DISPENSING�
WITH�THE�NEED�TO�CONNECT�ANYTHING�
TO�THE�SIDE�JOYSTICK�MOUSE�PORTS 
#�$�"BRAHAM
1AULSGROVE
1ORTSMOUTH

5ECHNICALLY�IT�WOULD�BE�POSSIBLE�TO�
DRIVE�A�TRACKERBALL� THROUGH�THE�SERIAL�
PORT
� BUT�YOUiD� NEED�BOTH� AN�
INTERFACE�CABLE�TO�MATE�THE�
TRACKERBALL�S���PIN� CONNECTOR�TO�THE�
"MIGAiS� ���PIN� SERIAL� INTERFACE�AND

&$33(-&� (3�3.�6.1*�.-�3'$� ������ �
(2�(3�2 %$�3.�4/&1 #$�
3.� ������

4INCE�BUYING�* :@ >- > MM> K �# # *� HAVE�
REALISED�THE� LIMITATIONS�OF�MY�
"MIGA�����AND�HAVE�BEEN�
CONSIDERING�EXPANDING�BY�WAY�OF�

EXTRA�MEMORY�AND�EITHER�AN�EXTRA�FLOPPY�OR�
SAVING�UP�FOR�A�HARD�DRIVE�

/OW�COMES�THE�"MIGA�����
�WITH��.B�AS�
STANDARD
� A�FASTER�PROCESSOR�AND����BIT�
ARCHITECTURE
� AND�ALL� FOR�LESS�THAN�_�����8HAT�DO�
*� DO 

8HAT� *�WANT�TO�KNOW�IS
� IF�*� BUY�AN�"MIGA�
�����WILL�AIL�MY�EXISTING�EQUIPMENT�STILL�WORK�� �
THINGS� LIKE�MY�EXTERNAL�FLOPPY
�MY�4TAR�-$�����
PRINTER
�MY�5RILOGIC�.*%*� INTERFACE
�AND�MY�
5ECHNOSOUND�5URBO�SAMPLER 

"ND� IF�THEY�DO�WORK�ON�THE�"MIGA�����
�WILL�
THE�FILES�WHICH� *� HAVE�SAVED�TO�DISK�ON�THE�"MIGA�
����BE�ACCESSIBLE�TO�THE�NEW�SYSTEM �
LAN�)EATH�
6PTON�
8IRRAL

5HE�PORTS�ON�THE�"MIGA������ARE�EXACTLY�THE�
SAME�AS�THOSE�ON�ALL�OTHER�"MIGAS
� EXCEPT�FOR�THE�
ADDITIONS�OF�A�1$.$*"�	SMART�CARD
�PORT�AND�AN�
INTERNAL�"5�*%&�HARD�DRIVE� INTERFACE
� SO�ALL� THE�
EQUIPMENT�YOU�OWN�THAT�PLUGS� INTO�THOSE�PORTS�ON�
THE�"MIGA�����WILL� ALSO�PLUG�INTO�THE�������
/OTHING�THAT�PLUGS� INTO�THE�"MIGA����iS�
EXPANSION�PORT�OR�TRAPDOOR
�OR�INTO�THE�"MIGA�����
$16�SOCKET�	LIKE�SOME�ACCELERATORS�AND�MEMORY�
BOARDS
�WILL�FIT�THE������

4OFTWARE�COMPATIBILITY�IS�A�DIFFERENT�QUESTION��
5HE� �����HAS�A�������$16� AND�THE� NEW�""�CHIP�
SET�� /OW�THE�������SHOULDNiT �BE�A�PROBLEM�� &VERY�
"MIGA�APPLICATION� *� KNOW�OF�RUNS�FINE�ON�THE�"MIGA�
�����WITH� ITS�������PROCESSOR
� AND�THUS�SHOULD�
WORK�WITH�A�������� *TiS� POSSIBLE
� IF�THE�SOFTWARE�
HASNiT�BEEN�WRITTEN�PROPERLY�� �ACCORDING�TO�THE�
$OMMODORE�GUIDELINES
� *� MEAN�� �THAT�IT�MIGHT�
BECOME�CONFUSED�BY�THE� PRESENCE�OF�THE�NEW�
CHIPSET
� IN�WHICH�CASE�ANYTHING�COULD�HAPPEN�FROM�
SMALL�GLITCHES�TO�WHOLESALE�CRASHES�� #UT�MOST�
SOFTWARE�THESE�DAYS�CONFORMS�TO�THE� RULES
� SO�THE�
PROBLEMS�ARE�GOING�TO� BE�FEW�AND�FAR�BETWEEN�

5HE�EDITOR�SAYS�WE�WILL� BE�PUBLISHING�AN�"MIGA�
�����SOFTWARE�COMPATIBILITY�FEATURE� IN�THE�NEAR�
FUTURE
� ALTHOUGH�YOU�LL�APPRECIATE� IT iS�GOING�TO�TAKE�
HIS�SLAVES�A�WHILE�TO�CHECK�EVERYTHING
�SO�DON�T�
EXPECT�IT�NEXT�MONTH�

"S�FOR�DATA�FILES
� THEREiS�NO�PROBLEM�AT�ALL��
%ATA� IS�SIMPLY�DATA
� AND�WHILE�THE������HAS�A�
COUPLE�OF�EXTRA�FEATURES�TO� ITS�DISK�FORMATTING�THAT�
CAN� SPEED� UP�DISK�ACCESS
� IT�WILL� READ�
0LD'ILE4YSTEM�"MIGA�FLOPPY�DISKS�AS�FORMATTED�ON�
THE����
� AND�'AST'ILE4YSTEM�DISKS�AS�FORMATTED�
ON�THE�����1LUS�AND�������$1

 �����*$8!. 1#2
8E�HAVE�HAD� SEVERAL� LETTERS�THIS�
MONTH�FROM�NEW�AND�MORE�
EXPERIENCED� USERS�HAVING�PROBLEMS�
WITH�8ORKBENCH���ON�THE�"������

5HE�TWO�MAIN� PROBLEMS�AFFECT�THE�1RINTER�AND�
*NPUT�PREFERENCES�EDITORS
�WHICH
� ON� SINGLE�DRIVE�
MACHINES
� REFUSE�TO� RECOGNISE�THE�CONTENTS�OF�THE�
j,EYBOARDSk� AND� j1RINTERSk�DRAWERS�ON�THE�
8ORKBENCH� DISK�
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) 1&.-� !423(-&� ^� ) 1&.-� !423(-&
���BIT�.EMORY�� �NORMALLY
� MEMORY�ON�THE�"MIGA� IS����BIT��5HIS�MEANS�THAT�

WHEN� INFORMATION� IS� RECEIVED�BY�THE� PROCESSOR�FROM�3".
� IT�IS� RECEIVED�
IN�CHUNKS�OF����BINARY�DIGITS�AT�A�TIME�����BIT�MEMORY�IS�SENT� IN� ���BIT�
CHUNKS
�THUS� INCREASING�THE�SPEED�OF�INFORMATION�TRANSFER�

%41�� �%IGITAL�4IGNAL�1ROCESSOR
� A�CHIP�DEDICATED�TO�THE�MANIPULATION�OF�
DIGITISED�SOUND�SIGNALS�� #ECAUSE�OF�ITS�HIGH� PROCESSING�SPEED� AND�
ABILITY�TO�PERFORM�COMPLEX�MATHEMATICAL� OPERATIONS
� A�%41�CAN�ADD�
SOUND�EFFECTS�TO�SAMPLES� IN� REAL� TIME�

.*%*�� �.USICAL� *NSTRUMENT�%IGITAL� *NTERFACE� IS�A�STANDARD�DEVISED�BY
ELECTRONIC� INSTRUMENT�MANUFACTURERS
� ALLOWING�A�NUMBER�OF�SYNTHESISERS�
TO�BE�CONTROLLED�BY�A�SINGLE�KEYBOARD�OR�SEQUENCER�

4AMPLE�� �"�DIGITAL�� �COMPUTERISED�� �REPRESENTATION�OF�A�SOUND�

ALSO�SOME�CUSTOM�DRIVER�SOFTWARE�TO�
CONTROL�THE�"MIGAiS�MOUSE� POINTER��
6NLESS�YOUiRE�FEELING�PARTICULARLY�
ADVENTUROUS� 	NOT�TO�MENTION�
INTELLIGENT

� *� THINK�YOUiRE� PROBABLY�
BETTER�OFF�STICKING�WITH�THE�JOYSTICK�
CONNECTOR��5HAT� IS
� UNLESS�ONE�OF�OUR�
READERS�CAN�COME�UP�WITH� THE�
NECESSARY�ROUTINE���� $"

,(#(�+(-*2
*�OWN�A�:AMAHA�
$LAVLNOVA�$-1����
AND�AN�"MIGA�"����
1LUS��8HAT�

INEXPENSIVE�SOFTWARE�AND�HARDWARE�
COULD�YOU�RECOMMEND�FOR�LINKING�THE�
TWO�TOGETHER�VIA�.*%* 
"DAM�#OYES�
8ATERLOOVILLE�
)ANTS

)ARDWARE�WISE�ALL�YOU� NEED� IS� A�.*%*�
INTERFACE
� AND�THESE�NORMALLY�COST�
BETWEEN�_���AND�_����0MEGA�
1ROJECTS� 	a������������
�FOR�
INSTANCE�OFFERS�A� UNIT�CALLED�THE�.INI�

.*%*� THAT�COSTS�_�����
� INCLUDES�
-&%�STATUS� INDICATORS
� AND� COMES�
COMPLETE�WITH� CONNECTING�LEADS�

"S�FAR�AS�CHEAP�SEQUENCING�
SOFTWARE�GOES�THERE� ARE�A�NUMBER�OF�
POSSIBILITIES�� *�DON�T�LIKE�(OMC=�3�BUT�
SINCE� IT� IS� NOW�POSSIBLE�TO�GET�SOME�
VERSIONS�	SUCH�AS�(OMC=�3�%OHCIL�� FOR�
AS� LITTLE� AS�_���THIS�DOES�PROVIDE�
ONE� LOW�COST�ENTRY�PATH��(AJITS��
.?KO?H=?L�*H?� IS�ANOTHER�POSSIBILITY�
� �THE�PROGRAM�WAS�ACTUALLY�GIVEN�
AWAY�WITH� ISSUE����OF�OUR�SISTER�
MAGAZINE��GCA;�!ILG;N� BACK� IN�
+ANUARY�����
� BUT�THAT� ISSUE� IS� NO�
LONGER�AVAILABLE�� HOWEVER
�YOU�CAN�
STILL� BUY�THE� PROGRAM�FROM�(AJITS�
a ���������������8HILE�YOUiRE�AT�IT
�
YOU� COULD�TAKE�A� LOOK�AT�*P?LNOL?�
	_���FROM�%ESERT�4OFTWARE�O �����
��������

� -;P?� 	_������FROM�5HE�
4OFTWARE�#USINESS�O ������������
�
AND� /L;R� 	_���FROM�.$.9$*9�c�����
��������
��5HESE�HAVE�DIFFERENT�
FACILITIES�AND�DIFFERENT�APPROACHES
�
BUT�ONE�OF�THEM�MIGHT�BE�JUST�WHAT�
YOU� NEED�� *�)

!)
��$7�(3 +("2
*� HAVE�VERSION���OF�
THE�$ANON�#+����
PRINTER�DRIVER
� AND�AM�
USING�IT�WITH�MY�

#+���&9�WITH� .>Q M* EN L ���AND�
. K:GL1 KBM> ��5HE�PROBLEM� IS�THAT�
WHEN� *� PRINT�ANYTHING�USING�.>Q M* ENL �
*�CANiT �GET� ITALICS
� AND�WHEN� *iM�
USING�. K:G L1 KBM> �GARBAGE� IS�PRINTED�

*iVE�READ�THE�DRIVER�DOCUMENTS
�
AND�THE�DIP�SWITCHES�ARE�SET�
CORRECTLY��%O�YOU�THINK�THAT�VERSION�
��OF�THIS�DRIVER�HAS�A�BUG �0R�IS� IT�
INCOMPATIBLE�WITH�MY�$%57 

-ASTLY
� CAN�YOU� RECOMMEND�A�
GOOD�WORD�PROCESSOR�THAT�WILL�BE�
ABLE�TO�ACCESS�ALL�THE�FEATURES�OF�MY�
PRINTER 
.ARK�4MITH�
-IVERPOOL

5HE�#+���&9�CONTAINS�TWO�
EMULATIONS
� *#.�AND� &PSON��5HE� *#.�
EMULATION
�WHICH� IS�THE�MODE�THAT� IS�
USED� IN�CONJUNCTION�WITH�THE�$ANON�
#+����DRIVER
� DOES�NOT�CONTAIN� AN�
ITALICISED�CHARACTER�SET
�WHICH� IS�WHY�
YOU� CANiT�PRINT�THEM��5O�GET� ITALICS�
YOUiD� NEED�TO� SWITCH� THE�PRINTER� INTO�
&PSON�MODE�AND�USE�THE� &PSON2�
PRINTER�DRIVER�PROVIDED�ON�THE�&XTRAS�
DISK�

/L;HM2LCN?� IS� PRINTING�GARBAGE�
BECAUSE� IT� IS� USING�THE� INCORRECT�
PRINTER�DRIVER�� IT�S� PROBABLY�SET�UP�TO�
USE�AN� &PSON�DRIVER
� AND�THE�PRINTER�
IS� IN� *#.�MODE�

5HE�TWO�BEST�WORD� PROCESSORS�FOR�
SUPPORTING�PRINTER�FEATURES� LIKE�
INTERNAL� FONTS� ARE�+LIN?RN� 	_���"RNOR�
-TD�B �����������
�AND�2IL>QILNB�
	_�������%IGITA� *NTERNATIONAL�
c������������
��5HE� LATEST�VERSION�
OF�2IL>QILNB� REQUIRES� ���.B
� SO�
YOUiD� NEED�TO�EXPAND�YOUR�$%57�S

MEMORY��+LIN?RN� REQUIRES� �.B� AND�
SHOULD� RUN�WITHOUT�PROBLEM�� $1

+.23�35�+(-$2
"FTER�REPLACING�A�
1HILIPS�4$"35�57�WITH�
A�$.�����.KLL�
MONITOR� *�FOUND�THAT�

A� LOT�OF�SOFTWARE�	THOUGH�MAINLY�
GAMES
� LEAVES�A�TWO�INCH�BLACK�
STRIP�AT�THE�BOTTOM�OF�THE�SCREEN�� *�
HAVE�TRIED�TO�ADJUST�THIS�USING�THE�
SCREWS�AT�THE� REAR�OF�THE�MONITOR�
BUT�THE�PICTURE�JUST�ENDS�UP�HORRIBLY�
DISTORTED�

.ANY�PROGRAMS�� �FOR�INSTANCE
�
1 HK=P H KMA �AND�8ORKBENCH�� �USE�
THE�WHOLE�SCREEN��"LL�THE�
ADVERTISING�SHOTS�OF�THE�MONITOR�
SHOW�A�FULL�SCREEN�DISPLAY��"�PHONE�
CALL�TO�THE�SUPPLIERS�DREW�A�BLANK�� �
THEY�DID�NOT�KNOW�THEMSELVES�WHAT�
THE�PROBLEM�MIGHT�BE�� *�AM�USING�AN�
"MIGA�����1LUS��%O�YOU�HAVE�ANY�
SUGGESTIONS � *S� IT�NORMAL�TO�HAVE�A�
REDUCED�SCREEN�PICTURE�OR�IS�THERE�A�
PROBLEM�WITH�MY�MONITOR�OR�"MIGA �
#�#IRD

#ELCHAMP�4T�1AUL�
4UFFOLK

*F�*� FOLLOW�YOU�CORRECTLY�YOU�ARE�SAYING�
THAT�IT iS�ONLY�SOME�GAMES�WHICH�
CAUSE�THE�PICTURE� LOSS�AT�THE�BOTTOM�
OF�THE�SCREEN
� AND�THAT�ALL�OF�YOUR�
OTHER�SOFTWARE�WORKS�CORRECTLY�� *F�THIS�
IS�SO�THEN�BOTH�YOUR�"MIGA�AND�
MONITOR�ARE�0,�AND�THE�CULPRITS�ARE�
THE� PARTICULAR�GAMES�YOU�ARE�USING�

4INCE�THE�"MIGA� IS�AN�
INTERNATIONAL� MACHINE�WHICH� CROSSES�
THE�BOUNDARIES�OF�DIFFERENT�TELEVISION�
DISPLAY�STANDARDS
� YOU�WILL�
SOMETIMES�COME�ACROSS� PROGRAMS�
WHICH� ARE�PRODUCED�FOR�SALE� IN� THE�
64�	WHICH�ONLY�HAS����� LINES� IN� ITS

5HERE�APPEARS�TO�BE�A�BUG�IN�THESE�EDITORS�
WHICH�MANIFESTS� ITSELF�IN�THE�EDITORS�MISREADING�
THE� REAL�13*/5&34��AND�,&:."14�� ASSIGNMENTS�
WHEN�YOU�CHANGE�BETWEEN�THE� &XTRAS�����AND�
8ORKBENCH�����DISKS��5HE�SOLUTION� IS�THANKFULLY�
QUITE�ELEGANT
� ALTHOUGH� IT�DOES� REQUIRE�SOME�
MODIFICATION� TO�THE�4TARTUP�SEQUENCE�� �SO�ONLY�
WORK�ON�A� =IJS�OF�YOUR�8ORKBENCH�DISK�

#OOT�YOUR�MACHINE�AND�FOLLOW�THESE�
INSTRUCTIONS�

.� %OUBLE�CLICK�ON�THE� ICON�MARKED� j4HELLii� � �
YOU�LL� FIND� IT� IN�THE�4YSTEM�DRAWER��5HE�4HELL�
WINDOW�OPENS�WITH� A�PROMPT�LIKE�THIS�
��6MOI@CLAF�����

0� 5HIS�MEANS�THE�4HELL� IS� READY�TO�ACCEPT�YOUR�
INSTRUCTIONS��5YPE�THE�FOLLOWING�CAREFULLY�AND�PRESS�
3ETURN� OR�&NTER�AT�THE�END�OF�THE� LINE�
$#�2��23 134/
2$04$-"$

2 � 5HIS�OPENS� A�SIMPLE�EDITOR�PROGRAM�WHICH� IS�
SUPPLIED�AS�PART�OF�"MIGA%04��5HE� INSTRUCTIONS�ON

YOUR�SCREEN� ARE�A� LIST�OF�"MIGA%04� INSTRUCTIONS�
THAT�THE�MACHINE�EXECUTES�EVERY�TIME� IT�IS�
SWITCHED�ON��%ON�T�WORRY�ABOUT�WHAT�IT�ALL�MEANS
�
JUST�PRESS�THE�DOWN�ARROW�KEY�UNTIL�THE� LITTLE�BLUE�
BOX�	THE�CURSOR
� IS�AT�THE�START�OF�THE�FOLLOWING�
LINE�
 PPGEL��-(+��/1(-3$12��#$52�/OGLQCOP

0 � /OW�MOVE�THE�CURSOR�RIGHT�UNTIL� IT� IS�ONE�SPACE�
PAST�THE�END�OF�THE� LINE�� �4HIFT�3IGHT�$URSOR��HAS�
MUCH�THE�SAME�EFFECT��0NCE�YOU�VE�DONE�THAT
�
ENTER�THIS�
/ 3'

4O�YOUR�LINE� NOW� LOOKS� LIKE�THIS�
 PPGEL��-(+�� /1(-3$12��#$52�/OGLQCOP�)�

/ 3'

` � .OVE�THE�CURSOR�BACK�TO�THE�START�OF�THE� LINE�
AND�DOWN�TO�THE� LINE�THAT� READS�
 PPGEL��-(+��*$8, /2�� #$52��*CVK?NP

0� 'OLLOW�THE� INSTRUCTIONS�AT�4TEP���UNTIL� THE� LINE

READS� LIKE�THIS�
 PPGEL��-(+��*$8, /2��#$52�*CVK?NP�/ 3'

2 � )OLD�DOWN�THE�RIGHT�MOUSE�BUTTON�AND�SELECT�
4"7&�FROM�THE�1ROJECT�MENU�� �YOUR�8ORKBENCH�
DISK�MUST�BE�WRITE�ENABLED�TO�DO�THIS�

0� 3E�BOOT�THE�MACHINE�AND�YOU� SHOULD�NOW�FIND�
THE�PROBLEMS� HAVE�BEEN�SOLVED�

5ECHNICALLY�SPEAKING�THIS�BUG�FIX�CREATES�A�NONb
BINDING�ASSIGNMENT�WHICH�MUST�BE� READ�EVERY�
TIME�THE� RELEVANT�PREFERENCES�EDITOR�ATTEMPTS�TO�
READ�EITHER�13*/5&34��OR�,&:."14���4INCE�
%&74�� IS�ALREADY�BOUND�TO�4:4�%EVS
�THIS�MEANS�
THAT�ANY�REFERENCE�TO�THE�ASSIGNMENT�ALWAYS�
FORCES� A� READ�FROM�THE�BOOT�DISK��1HEW��5HIS�WAS�
NOT�CAUGHT�DURING�THE�TESTING�PHASE�BECAUSE�
8ORKBENCH���WAS�REALLY�MEANT�FOR�HARD�DISK�OR�AT�
LEAST�DUAL� FLOPPY�DRIVES�� 'ORTUNATELY�YOU�DONiT�
HAVE�TO�UNDERSTAND� HOW�THIS�WORKS� IN�ORDER�TO�BE�
ABLE�TO�USE� IT�� .Y�THANKS�TO�A� LOCAL� %IXONS�FOR�THE�
USE�OF�THEIR�MACHINE��'-

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



/54$�STANDARD�57�SETS
�BUT�WHICH�
ALSO�TURN�UP� IN�THE�6,�	WHERE�OUR�1"-�
57�STANDARD�HAS����� LINES
�� 3ATHER�
THAN� REWRITE�THE�SOFTWARE
�WHICH
� AS�
YOU�SAY
� IS� USUALLY�A�GAME
� THE�
PROGRAM� IS� RELEASED� AS� IS
� RESULTING�
IN�THE�BLACK�AREA�YOU�DESCRIBE�

&VEN�SO
�YOU� SHOULD�COUNT�
YOURSELF�LUCKY�� ALL�THE�ORIGINAL�
SOFTWARE�FOR�THE�FIRST�"MIGAS�WAS�
ENTIRELY�IN� /54$�FORMAT
�WHICH�MADE�
PRODUCING�GRAPHICS�FOR�VIDEO�
SOMETHING�OF�A� NIGHTMARE��"T� LEAST�
MOST�PROGRAMS�ARE�NOW�RELEASED� IN�
1"-�FORMAT�AS�WELL�

-EARN�TO� LIVE�WITH� IT
� SECURE� IN�THE�
KNOWLEDGE�THAT�EVERYTHING�BUT�THE�
SOFTWARE� IS�0,��"LTERNATIVELY
�YOU�
COULD�TRY�USING�A� PROGRAM�SUCH�AS�
(I>?.QCN=B � TO�FORCE�THE�"MIGA� INTO�
/54$�SCREEN�MODE�TO�GIVE�A� jFULL�
SCREENk� DISPLAY�WHEN�NECESSARY��"SK�
FOR�IT�FROM�YOUR�FAVOURITE�1%� LIBRARY�	OR�
CHOOSE�ONE�FROM�THE�ADVERTS� IN�THIS�
ISSUE
��"2

&1 !� �����
*� HAVE�A� LONG�RUNNING�
HOBBY
� PHOTOGRAPHY�
5O�HELP�ME�WITH�THIS�*�
HAVE�AN�"MIGA�����

FOR�WHICH� *� RECENTLY�BOUGHT�A� ,949	�
�LHCA;�����WHICH� IS�VERY�GOOD�
EXCEPT�THAT�THE�SOFTWARE�SEEMS�TO�
CRASH� IF�YOU�EVEN�SNEEZE�

*� HAVE�BEEN�VERY�IMPRESSED�BY�
THE�SPEC�OF�THE�NEW�"����
�BUT�
HAVE�NOT�YET�BEEN�ABLE�TO�SEE�ONE��
*iVE�BEEN� IN�%IXONS�SEVERAL�TIMES�
AND� *�ACTUALLY�FINALLY�FOUND�A�
SALESMAN�WHO�SEEMED�TO�KNOW�
WHAT�HE�WAS�TALKING�ABOUT�� )E�TOLD�
ME�THAT�HE�HAD�A������AND�THAT�HIS�
OLDER��IGJF?N?��IFIOL�.IFONCIH�
WOULD�NOT� RUN�ON� IT�BECAUSE�OF�
HARDWARE�PROBLEMS��)E�SAID�THAT�IT�
WOULD�WORK�IF�YOU�HELD�DOWN�BOTH�
MOUSE�KEYS�ON�START�UP�TO�REVERT�TO�
THE�OLD�CHIP�SET�� *iM�CONFUSED�BY�
THIS�� �SURELY�THE������DOESNiT �HAVE�
BOTH�CHIP�SETS�ON�BOARD 

4O
�CONSIDERING�THAT�ONE�OF�THE�
BINDS�WITH�DIGITISING�	AND�*�DO�A� LOT
�
IS�THE�TIME�IT�TAKES�TO�PERFORM�THE�
VARIOUS�TASKS�
��� *F�*� BUY�A������WILL� *�STILL�GET�THE

ADVANTAGE�OF�THE�MORE� RAPID�
PROCESSOR�EVEN� IF�*� HAVE�TO�EMPLOY�
THE�MOUSE�BUTTON�TRICK 
���8ILL� THE������AND� 1C>C��GCA;��� �
BE�COMPATIBLE � *�HAVE�WRITTEN�TO�
3OMBO�BUT�AWAIT�THEIR�REPLY�
���8ILL�MY�OTHER�PERIPHERALS�	$ITIZEN�
4WIFT����PRINTER�AND�1OWER�EXTERNAL�
DISK�DRIVE
�WORK�WITH�THE����� 
1AUL�#ROADBENT
4CUNTHORPE
)UMBERSIDE

$HECK�THE� 1C>C��GCA;��� � SOFTWARE�
YOU�HAVE�� �IT�SOUNDS� LIKE�YOU�HAVE�AN�
EARLY�VERSION��8HEN� *� TESTED�THE� 1C>C��
�GCA;��� � LAST�YEAR
� 3OMBO�SENT�ME�
THE�WRONG�SOFTWARE�BY�MISTAKE
� AND� *�
HAD�THE�SAME�TROUBLE��5HE�NEW�
VERSION�WORKS�FINE�� �CONTACT�3OMBO�
IF�YOU�NEED�TO�UPGRADE�

:OUiRE� RIGHT
� THE�"�����DOESNiT�
HAVE�BOTH�CHIP�SETS�ON�BOARD�� �THE�
MOUSE�BUTTON�TRICK� IS�USED�TO�
EMULATE�THE�OLD� &$4�CHIP�SET
� TO�
MAINTAIN�A�DEGREE�OF�BACKWARD�
COMPATIBILITY�WITH�SOME�OLDER�
SOFTWARE�

"LTHOUGH� *� HAVENiT �HAD�THE�
CHANCE�TO�TRY�A� 1C>C��GCA;��� � ON�A�
����
� *� SEE�NO�REASON�WHY�IT�WOULD�
NOT�WORK��5HE�������PROCESSOR�WILL�
CERTAINLY�HELP�SPEED�THINGS�UP
�BUT�
YOU� SHOULD�CONSIDER�ADDING�MORE�
MEMORY�FOR�THE�BEST�SPEED�
INCREASES
� BECAUSE�THIS�WILL� FREE�UP�
THE��.B�OF�$HIP�3".�TO�GET�ON�WITH�
ITS�OWN�BUSINESS
� RATHER�THAN�SHARING�
WITH� ANY�PROCESS�WHICH�WANTS� ITS�
ATTENTION�

:OUR�PRINTER�AND�DISK�DRIVE�
SHOULD�WORK�PERFECTLY�WITH�THE�
"������"2

)4,/(-&�&$-+."*2�
*iVE�STARTED�DOING�
VIDEO�TITLING �WITH�
.=;F;���� �AND�A�
-I=A?H�+FOM��BUT�

WHEN�*�TRY�TO� IMPORT�GRAPHICS�OR�USE�
TEX T�THEY�SEEM�TO�JUMP�UP�AND�
DOWN�ABOUT�ONE�SIXTEENTH�OF�AN�
INCH�� *�SUSPECTED� INTERFERENCE�FROM�
SOMETHING
�SO�TO�TRY�TO�SOLVE�THIS� *�
HAVE�BOUGHT�PROPER�SCREENED�
CABLES
� BUT� *�STILL�HAVE�THE�SAME

) 1&.-� !423(-&� ^� ) 1&.-� !423(-&
%IGITISER�� �"�DEVICE�WHICH�TAKES�THE�ANALOGUE� INFORMATION�FROM�A�SOURCE�

SUCH�AS�A�VIDEO�CAMERA�AND�CONVERTS� IT�TO�DIGITAL�SCREEN� INFORMATION�FOR�
USE�BY�A�COMPUTER�

&MULATOR�� �"�PIECE�OF�SOFTWARE�OR�HARDWARE�THAT�ENABLES�PROGRAMS�WRITTEN�
FOR�ANOTHER�MACHINE�TO�BE�USED�ON�THE�"MIGA�

/54$�� �/ATIONAL�5ELEVISION�4TANDARDS�$OMMITTEE��5HIS� IS�THE�NAME�FOR�THE�
57�COLOUR�CODING�SYSTEM�USED� IN�THE�64"�AND�SOME�OTHER�COUNTRIES�� *T�
HAS����� LINES
� RUNNING�AT����FIELDS�AND����FRAMES�PER�SECOND�

1"-�� �0NE�OF�THE�MAIN�57�COLOUR�CODING�SYSTEMS
�THIS� IS� IN�USE�AROUND�THE�
WORLD�AND�WAS�DEVELOPED� IN� #RITAIN�� 1"-�REFERS�TO�1HASE�"LTERATION� -INE��
*N�FACT
�THERE�ARE�SEVERAL�HYBRID�1"-�SYSTEMS� IN�USE
� ALL�OF�WHICH�ARE�
SLIGHTLY�DIFFERENT�

PROBLEMS��"LSO
�THE�COLOUR�OF�THE�
VIDEO�FLASHES�FROM�BLACK�AND�WHITE�
THEN�BACK�TO�COLOUR
� BUT�I T iS�0,�IF�*�
JUST�TRANSFER�IT�BETWEEN�MY�TWO�
VIDEOS�WITHOUT�USING�THE�GENLOCK�� �
WHICH� ISNiT �MUCH�GOOD� IF�OVERLAYING�
IS�TO�BE�ACHIEVED�� #Y�THE�WAY
� THE�
GENLOCK�IS�PLACED�NEXT�TO�THE�(71�
HARD�DRIVE�CONNECTED�TO�MY�"MIGA�
����
5�.�#EAL�
3IPON
/ORTH�:ORKSHIRE

'IRST
� TRY�RELOCATING�THE�GENLOCK��
4ECOND
� TRY�USING�AN�EXTERNAL� POWER�
SUPPLY�TO�DRIVE�THE�GENLOCK�� �THE�
"MIGA����iS� jBRICKk�MIGHT�NOT�BE�
POWERFUL�ENOUGH�TO�DRIVE�THE�EXTRA�
FLOPPY�DRIVE�AND�HARD�DRIVE�YOU�HAVE�
CONNECTED�TO�YOUR�"���� IN�ADDITION�
TO�THE�GENLOCK�

5HEN�TRY�USING�THE�BEST�QUALITY�
VIDEO�TAPE�YOU�CAN� LAY�YOUR�HANDS�ON
� �PREFERABLY�SOMETHING�RECORDED�
COMMERCIALLY�� �FOR�PLAYBACK��$HECK�
FOR�THE�COLOUR�PROBLEMS� AGAIN��.AKE�
SURE�THAT�THE�VIDEO� IS� PLAYING�AND�
CONNECTED�TO�YOUR�GENLOCK�BEFORE�YOU�
BOOT�UP�THE�"MIGA�� �THIS�CAN�
SOMETIMES�MAKE�A�DIFFERENCE�

*F�ALL�ELSE�FAILS
�THE�UNIT�MAY�BE�
FAULTY�OR�MISALIGNED
� IN�WHICH�CASE�
YOU�SHOULD�CONSIDER�ASKING�FOR�A�
REPLACEMENT�OR�REPAIR��"2

%+(//(-&�+(-$%$$#2�
0N�MY�"MSTRAD�%.1��
�����PRINTER�ONE�OF�
THE�DIP�SWITCHES�
SENDS�A� LINE�FEED�AS�

WELL�AS�A�CARRIAGE�RETURN�� *S�THERE�
ANY�WAY�*�CAN�STOP�THE�"MIGA�
SENDING�LINEFEEDS�TO�THE�PRINTER � *�
USE�THE�PRINTER�WITH�MY�##$�.ICRO�
AS�WELL� 	VIA�A�DATA�SWITCH
�AND�DO�
NOT�WANT�TO�KEEP�CHANGING�THE�DIP�
SWITCH�SETTINGS�
.IKE�#ATES
/ORTHWICH
#RISTOL

5HEORETICALLY� IT�WOULD� BE�POSSIBLE�TO�
WRITE�A�PRINTER�DRIVER�THAT�DID� NOT�
SEND� ANY� LINEFEEDS� IT�RECEIVED
� BUT�
WRITING�AN�"MIGA�PRINTER�DRIVER�IS�
SOMETHING�ONLY�AN�EXPERIENCED�$�OR�
"MIGA�MACHINE�CODE� PROGRAMMER�
COULD�DO�

5HE�SHORT�ANSWER
�.IKE
� IS�YOU�LL�
HAVE�TO� KEEP�FLIPPING�THE�SWITCH��
6NLESS�YOU� CAN�FIND�SOME�WAY�OF�
GETTING�THE�##$�.ICRO�TO�SEND�
LINEFEEDS��� �%2

3 *$-�3.�/"�3 2*
8AY�BACK� IN��GCA;�
.BIJJ?L ���
�WE�
FEATURED�VARIOUS�
EMULATORS�YOU� COULD�

RUN�ON�YOUR�"MIGA
� INCLUDING�ONE�
CALLED�+��/;ME
� 4EVERAL� READERS�HAVE�
WRITTEN�TO�SAY�THEY�HAVENiT �MANAGED�
TO�TRACK�THIS�PROGRAM�DOWN��"�DEMO�
VERSION�OF�+��/;ME � IS�AVAILABLE�ON

'ISH�DISK�����FROM�GOOD�1%� LIBRARIES
� �WE�GOT�OURS�FROM����#IT�4OFTWARE�
W�������������� %ETAILS�OF�HOW�TO�
GET�THE�FULL� 	SHAREWARE
�PROGRAM�ARE�
ON�THE�'ISH�DISK
� BUT� IF�YOU�WANT�TO�
GO�STRAIGHT�TO�THE�AUTHOR
�WE�CAN�
REVEAL�THAT�HE� IS�ONE�$HRIS�)AMES��
5HE�BAD�NEWS� IS�THAT�HE� LIVES� IN�
"USTRALIA
� BUT�IF�YOU� REALLY�WANT�TO
�
YOU�CAN�PHONE�HIM�ON�������������
������ 	%O�REMEMBER�THOUGH�THAT�
.ELBOURNE� IS�NINE�HOURS�AHEAD�OF�
#RITISH�4UMMER�5IME
� SO��AM� HERE� IS�
�PM�THERE
� AND�SUDDENLY�
REMEMBERING�YOU�MEANT�TO� RING�$HRIS�
JUST�AS�YOU�RE�HEADING�HOME�FROM�
WORK
� AT��PM�#45
� IS�NOT�GOING�TO�GET�
YOU�THE�FRIENDLIEST�OF�RESPONSES�
�2-

,.1$�2/$$#��
,.1$�2/$$#�

*�CURRENTLY�OWN�A�����
"MIGA�����WITH��.B
�
A�SECOND�DRIVE�AND�AN�
&PSON�-2�����PRINTER
�

ALTHOUGH� *�AM�THINKING�OF�BUYING�A�
$ANON�#+�L0EX�BUBBLEJET�

*�HAVE�REALISED� LATELY�THAT� *�AM�
GOING�TO�NEED�TO�GET�MORE�MEMORY�
IN�ORDER�TO�USE�$OMPU(RAPHIC�
TYPEFACES�AND�BITMAPPED�GRAPHICS�
IN�MY�WORK�� #UT� *�AM�ALSO�GETTING�A�
BIT�FED�UP�WITH�THE�TIME�IT�TAKES�TO�
OUTPUT�THIS�WORK�TO�THE�PRINTER�USING�
+;A?.?NN?L�$$
� ��AM�IN�THE�PROCESS�OF�
GETTING�+;A?.NL?;G �AND�!CH;F��IJS�
��

5HERE�ARE�THREE�ROADS� *�CAN�GO�
DOWN�AS�FAR�AS�UPGRADING�THE�
MEMORY� IS�CONCERNED��5HE�FIRST�AND�
SIMPLEST�IS�THE��.B�BOARD�FITTED�
INTO�THE�TRAPDOOR�EXPANSION�SLOT��
5HEN�THERE�ARE�THE�EXTERNAL� UNITS�
THAT�PLUG�INTO�THE�EXPANSION�PORT�ON�
THE�LEFT�HAND�SIDE�OF�THE�"MIGA��
-ASTLY�THEREiS�THE�BOARD�THAT�FITS�
INTERNALLY�INTO�THE�������$16�
SOCKET�

.ONEY�IS�TIGHT
�SO�*� NEED�TO�
MAKE�THE�RIGHT�DECISION��8HICH�
UPGRADE�WILL� IMPROVE�THE�OUTPUT�
SPEED�OF�THE�MACHINE �"ND� IF�NONE�
OF�THEM�WILL
�WHICH� ROAD�SHOULD� *�
CONSIDER�GOING�DOWN 
.IKE�#IRD
/AILSEA
"VON

'ITTING�ANY�EXTRA�MEMORY�WILL� INCREASE�
THE�SPEED�AT�WHICH�THE�PROGRAM�
OPERATES�AND�THE�SPEED�OF�PRINTED�
OUTPUT�ONLY�VERY�SLIGHTLY��5HE�SPEED�
INCREASES� ARE�DUE�SIMPLY�TO�THERE�
BEING�MORE�MEMORY�AVAILABLE
� SO�THE�
PROGRAM�DOESN�T�HAVE�TO� KEEP�
GRABBING�AND�GIVING�BACK�TO�THE�
SYSTEM� LITTLE�BITS�OF�MEMORY�� INSTEAD�
IT�CAN�GRAB�A�GREAT�BIG�CHUNK�AND�GET�
ON�WITH� IT��5HIS�OPERATION� ISNiT �HUGELY�
TIME�CONSUMING�ANYWAY
�SO�PURELY�
FROM�A�SPEED�POINT�OF�VIEW
� NO�
MEMORY�UPGRADE� IS�GOING�TO�MAKE�
THAT�MUCH�DIFFERENCE�

CONTINUED�ON�PAGE���
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5HE�SPEED�OF�DOT�MATRIX�PRINTER�
OUTPUT� IS�ESSENTIALLY�GOVERNED�BY�TWO�
THINGS�� THE� PHYSICAL�SPEED�AT�WHICH�
THE�PRINTERiS� PRINT�HEAD�CAN�MOVE�
BACKWARDS�AND�FORWARDS
� AND�THE�
SPEED�AT�WHICH�THE�CENTRAL�
PROCESSING�UNIT�	$16
�CAN�CREATE�AND�
TRANSFER�THE�DATA�TO�THE� PRINTER��5HE�
ONLY�WAY�TO�GET�YOUR�PRINTER�TO� PRINT�
MUCH�FASTER�IS�TO�FIT�A�FASTER�$16�� �
AN�ACCELERATOR�BOARD� IN�OTHER�WORDS�

3ATHER�THAN�START� LOOKING�AT�
ACCELERATOR�BOARDS�FOR�YOUR�"MIGA�
���
� *�THINK�YOU�MIGHT�BE�BETTER�
ADVISED�TO�CHECK�OUT�THE�NEW�"MIGA�
����
�WHICH�	APART�FROM�THE�NEW�
SEXY�""�CHIPSET
� HAS��.B�$HIP�3".�
AS�STANDARD� AND�A�������$16
� AND�
RUNS�ABOUT�FIVE�TIMES�FASTER�THAN�THE�
����� -

2"1$$-�2(9$�2(99+$1
*� RECENTLY�BOUGHT�
�&19=B��, AND� *iVE�
HAD�SOME�INITIAL�
PROBLEMS�WHICH� *�

NEVER�EXPERIENCED�WHEN�USING�
�&19=B����


*�NORMALLY�USE�A�LO�RES
�����
COLOUR
�STANDARD�OVERSCAN�
WORKSCREEN
� BUT�WHEN� *�TRIED�THIS�
WITH��&19=B��,�	V���
� ON�MY�
"MIGA%04�����"MIGA�����1LUS
� *�
HAD�TO�MOVE�MY�8ORKBENCH�
PREFERENCES�UP�AND�TO�THE� LEFT
�
LOSING�QUITE�A�BIT�OF�THE�8ORKBENCH�
SCREEN�OFF�THE�TOP�OF�MY�1HILIPS

MONITOR�� *�ALSO�HAVE�TO� IMPLEMENT�
*>>;;9<9B�BECAUSE�*� LOSE�THE�TOOLBOX�
AND�ANIM�CONTROL�PANEL�

*iVE�GOT�AROUND�THE�PROBLEM�FOR�
NOW�BY�BOOTING�FROM�A�COPY�OF�
�&19=B��, �W ITH�ADJUSTED�
PREFERENCES
� BUT� *iM�SOON�GOING�TO�
BE�BUYING�A�HARD�DISK�AND�WANT�TO�
INSTALL��&19=B��,�ON� IT�� *F�*�DO
�WHAT�
WILL�HAPPEN�TO�MY�SCREENS�
	ESPECIALLY��&19=BJA��WHEN� *�TRY�TO�
WORK�IN�OVERSCAN
�AS�PER�USUAL 
%AVE�8EST

4UNDERLAND�
5YNE�AND�8EAR

*� SPOKE�TO�THE� PEOPLE� AT�&LECTRONIC�
"RTS
�THE�MAKERS�OF��>ENQ>�* : BG M�#0
�
ABOUT�YOUR�PROBLEM�BUT�THEIR�REPLY�
WAS�SOMETHING�ALONG�THE� LINES�OF�
j:ES
� IT�DOES�THAT�FOR�US�TOO
� NOW�YOU�
COME�TO�MENTION� ITk 
�WHICH� REALLY�
WASNiT�MUCH�HELP�� *T�WAS�ALSO�
SUGGESTED�THAT�YOU� USE�THE�$ONTROL��
$URSOR�,EY�TRICK�TO�SCROLL�THE�SCREEN�
AROUND
� BUT�THIS�DOESN�T�SOLVE�THE�
PROBLEM
� AT�LEAST�NOT� IN�MY�
EXPERIENCE�

*�VE�TRIED�EVERYTHING� *� COULD�THINK�
OF�TO�HELP�YOU�BUT�*� BELIEVE�THIS�
PROBLEM�TO�BE�CAUSED�BY��>ENQ> �
*: BG M�ITSELF�� *T�WOULD�CERTAINLY�HELP� IF�
THE�"NIMATION�$ONTROL� PANEL� HAD�A�
DRAG�BAR�ON� IT
� SO� IT�COULD�BE�PLACED�
ELSEWHERE�ON�THE�SCREEN��5HE�
EASIEST�WAY�AROUND�THIS�PARTICULAR�
PROBLEM� IS�TO�USE�THE�HOT�KEYS�
INSTEAD�OF�THE�CONTROL� PANEL�TO�
CONTROL�YOUR�ANIMATION�CREATION�

#E�GLAD�THAT�YOU�NORMALLY�WORK� IN
LO�RES��5HE�TOOLBOX�PROBLEM� IS�EVEN�
WORSE�WITH�HI�RES
� AT�LEAST�ON�MY�
SETUP�� �THE�WHOLE�THING�GENERALLY�
SPLITS� INTO�TWO�AND�THE�SCREEN� ITSELF�
HAS�TO� BE�PHYSICALLY�MOVED�BY�
HOLDING�DOWN�THE� LEFT�"MIGA� KEY�AND�
DRAGGING�THE�SCREEN�WITH�THE�MOUSE�

"S�YOU�SAY
�THIS�TROUBLE�ONLY�
OCCURS� IN� OVERSCAN� SITUATIONS
� AND� *�
MUST�ADMIT�THAT� *iVE�SPENT�HOURS�
MYSELF�TRYING�TO�FIGURE� IT�OUT
� PLAYING�
WITH�THE�8ORKBENCH�0VERSCAN�
SETTINGS�AND�GETTING�COMPLETELY�
FRUSTRATED�� *N�THE�END� *�JUST�TEND�TO�
LEAVE�EVERYTHING�AT�%EFAULT�SETTINGS
�
WHICH�USUALLY�SEEMS�TO�BE�THE�MOST�
SATISFACTORY�

*NCIDENTALLY
�WERE�YOU�AWARE�THAT�
VARIOUS�SETTINGS�CAN�BE� SAVED�AND� REb
LOADED�FOR�0VERSCAN�AND�ALSO�SEVERAL�
OTHER�8ORKBENCH���1REFERENCES�
SETTINGS �5HIS�MEANS�THAT�YOU�JUST�
HAVE�TO� LOAD�THE�ONE�YOU�NEED�FOR�A�
CERTAIN�JOB�AND� REVERT�TO�THE�DEFAULTS�
WHEN�YOUiVE�FINISHED��5RY�HOLDING�
DOWN�THE� RIGHT�MOUSE�BUTTON�AND�
YOU�LL� SEE�A� j4AVE�"Sk� GADGET�WHILE�
THE�0VERSCAN�1REFS�WINDOW� IS�ACTIVE��
5HE� RESULTANT�FILES�CAN�BE� RUN�JUST�
LIKE�ANY�OTHER�PROGRAM�AND�SWITCH�
YOUR�8ORKBENCH�BACK�TO�THE�SETTINGS�
SAVED� IN�THE�FILE���-

- ,$�8.41�/1$%$1$-"$
)OW�CAN� *�COPY�MY�
1REFERENCES�SETTINGS�
FROM�ONE�DISK�TO�
ANOTHER �5HE����

8ORKBENCH�*� HAVE�USED�PREVIOUSLY�
JUST�CONTAINED�A�SINGLE�FILE�� �
4YSTEM�CONFIGURATION�� �BUT�IT�SEEMS�
THIS�IS�NO�LONGER�ENOUGH�� *� HAVE� READ�
THROUGH�THE�MANUALS�SUPPLIED�BUT� IT�
SEEMS�TO�ASSUME�YOU�ONLY�EVER�BOOT�
FROM�THE�8ORKBENCH�DISK��5HE�MAIN�
THINGS� *�WISH�TO�CHANGE�ARE�THE�
PALETTE�COLOURS�AND�THE�MOUSE�
MOVEMENT�SPEED�
/EIL�4TROTTON�
4OUTH�/ORWOOD�
-ONDON

:OUiRE�QUITE� RIGHT
� 1REFERENCES�HAVE�
CHANGED�A� LOT�� �BUT�THIS� HAS�BEEN�TO�
GIVE�8ORKBENCH�MORE�POWER�THAN�
EVER�BEFORE��5HE�ORIGINAL� jSYSTEM��
CONFIGURATIONk� FILE�WAS�AN�EXTENSIBLE�
STRUCTURE�TO�WHICH� OTHER�SETTINGS�
COULD
� IN�THEORY
� BE�ADDED�� )OWEVER
�
AS� IS�OFTEN�THE�CASE
� THE�DESIGNERS�
WENT�A�BIT�OVERBOARD�AND� REPLACED�
THIS�FILE�WITH�A�SET�OF�MORE� LOGICALLY�
DESIGNED� PREFERENCE�FORMS�� � *''�FILES�
IN�FACT�

5HE� *''�STANDARD�DOES�ALLOW�FOR�
SEVERAL� FORMS�OF�DIFFERENT�TYPES�TO�BE�
MERGED� INTO�ONE�	'03.�$"5
�BUT�FOR�
SOME� REASON�$OMMODORE�S�
DESIGNERS�KEPT�EACH� FILE�SEPARATE��
5HE�PREFERENCES�SETTINGS�ARE�
MANAGED�DIFFERENTLY�TOO�� IN�
8ORKBENCH����A�SPECIAL� SYSTEM�
jDAEMONk�OR�BACKGROUND�MANAGER�
PROCESS�CALLED� *1REFS� LOOKS�AFTER�
EVERYTHING�AND�MAKES�SURE�ALL�
8ORKBENCH� PROGRAMS�GET�TO�KNOW�
WHAT�S�GOING�ON�� 4O� IN�OTHER�WORDS


0$!��*/3!.� %/����)1(0%/5*�$.+*'%05
*�HAVE�JUST�UPGRADED�MY�TRUSTY�
"����1LUS�TO�ONE�OF�THESE�NEWb
FANGLED�"�����JOBBIES�AND� *�HAVE�
A�FEW�QUERIES� REGARDING�WHICH�

MONITOR�	OR�MONITORS
�TO�USE�FOR�THE�BEST� RESULTS��
*�USE�MY�"MIGA�BOTH�FOR�GAMES�	0,
� *�ADMIT�IT�
�
AND�FOR�%51��&175AB@51<���81��&@>B5FB��AND�
GENERALLY�AS�A�HOBBYIST�IN�ALL�SORTS�OF�
8ORKBENCH�LAUNCHED�UTILITIES�

*�WANT�TO�BE�ABLE�TO�DISPLAY�THE�BEST�SCREEN�
RESOLUTION� *�CAN�FOR�THE�ABOVE�APPLICATIONS�WHILE�
S TILL�BEING�ABLE�TO �ACCESS�THE�STANDARD�SCREEN�
MODES�FOR�GAMES�� *�UNDERSTAND�THAT�THE�
$OMMODORE����� ������MULTISYNCS�ARE�IDEAL
�
BUT�HAVING�SEEN�DOZENS�OF�ADVERTS�FOR�47("�
TYPES�THE�$OMMODORE�OPTION�DOES�SEEM�
PROHIBITIVELY�EXPENSIVE��4O�HERE�IS�WHAT�*�WANT�
TO�KNOW�
���$AN� *�USE�ONE�OF�THE�GARDEN�VARIETY�47("
�����PITCH�MULTISYNCS�TO�OBTAIN�4UPER�)I�RES�� �
1RODUCTIVITY�SCREENS�WITHOUT�ANY�SPECIAL�
EQUIPMENT�AND
� IF�SO
�DO�*�HAVE�TO �LOOK�OUT�FOR�
ANY�PARTICULAR�SPECIFICATIONS�TO �ENSURE�
COMPATIBILITY�W ITH�THE�"���� 
��� *S�THERE�A�CHEAPER�ALTERNATIVE�TO�THE�
$OMMODORE�MONITORS�WHICH�W ILL�GIVE�THE�FULL�
RANGE�OF�SCREENS�AVAILABLE 
��� *F
�AS�*�SUSPECT
� *�CAN�USE�AN�47("�FOR�THE�
jSERIOUSk�STUFF�BUT�NEED�MY�1HILIPS������.ARK�**

FOR�THE�STANDARD�SCREENS
�CAN�YOU�GIVE�ME�A�
SIMPLE�SCHEMATIC�DIAGRAM�FOR�WIRING�UP�A�SWITCH�
BOX�TO�ALLOW�A�CHANGEOVER�BETWEEN�MONITORS 

*�KNOW�*�SHOULD�PROBABLY�BE�ABLE�TO�WORK�THIS�
LOT�OUT�FOR�MYSELF�BUT�*�AM�AT�A� LOSS�WITH�THE�
"�����MANUAL�WHICH�RABBITS�ON�ABOUT�THINGS�
LIKE�&URO��
�&URO��
�4UPER��
�%#-/54$
�
%#-1"-
�ETC�� �ALL�OF�WHICH�SEEM�LIKE�MARVELLOUS�
THINGS
�ONLY�*�HAVENiT �GOT�A�CLUE�WHAT�THEY�ARE
�
EXCEPT�MAYBE�SOME�KINDS�OF�MONITOR�WHICH�ARE�
PRESUMABLY�AVAILABLE�SOMEWHERE�ON�THIS�PLANET�
IF �YOU�KNOW�WHAT�TO�ASK�FOR�
1ETER�$LARK
8IGAN
-ANCS

���:OU�CAN�USE�AN�47("�MONITOR
� BUT�YOUiD�BE�
WELL�ADVISED�MAKE�SURE�YOU�GET�ONE�WHICH� IS�ABLE�
TO�SYNC�DOWN�TO�����)Z�SO�THAT�YOU�CAN�ALSO�USE�
jNORMAL��"MIGA�MODES�WHEN�NECESSARY�� �WHICH�
HAPPENS�TO�BE�EXACTLY�WHAT�THE�$OMMODORE������
IS�ABLE�TO�DO�
���"CTUALLY
�YOUiLL�FIND�THAT�IF�YOU�WANT�ALL�THE�
VARIOUS�"MIGA�SCREEN�MODES
�THEN�THE������ IS� IN�
FACT�ONE�OF�THE�CHEAPER�ALTERNATIVES�AROUND�AND�
CAN�BE�FOUND�FOR�LESS�THAN�_���� IF�YOU�TAKE�THE�
TROUBLE�TO�SHOP�AROUND�
���0F�COURSE�YOU�COULD�USE�YOUR�����
� BUT�IF�YOU�
BUY�THE� RIGHT�MULTISYNC�YOU�WONiT �NEED�TO�� �SO�YOU

COULD�SELL� IT�OR�KEEP�IT�FOR�BACKUP��"S�FOR�WIRING�UP�
A�SWITCH�BOX
� *iM�AFRAID� *� CANiT�REALLY�HELP�� �*�DON�T�
KNOW�WHAT�YOU�WISH�TO�WIRE�TO�WHAT
� AND�HOW��5HE�
POSSIBILITIES�ARE�TOO�COMPLEX�FOR�A�SIMPLE�ANSWER�

'INALLY
� *�TOO�TRIED�TO�MAKE�SENSE�OF�WHAT�THE�
$OMMODORE�"�����MANUAL�HAS�TO�SAY�ABOUT�THE�
NEW�DISPLAY�MODES��$LEAR�AS�MUD
� ISNiT �IT �5HE�
UPSHOT�IS
� HOWEVER
�THAT�&URO���
� &URO���
�4UPER�
��
� %#-1"-�AND�%#-/54$�ARE�ALL�TYPES�OF�SCREEN�
MODE�� �NOT�TYPES�OF�MONITORS
�THOUGH� *�
UNDERSTAND�YOUR�CONFUSION�SINCE�THEY�ARE�REFERRED�
TO�AS�.ONITORS� IN�THE�MANUAL�� %EPENDING�ON�THE�
CHIP�SET�INSTALLED� IN�YOUR�"MIGA�	IN�YOUR�CASE�THE�
""�SET
�AND�THE� j.ONITORS�� PRESENT�IN�THE�
%EVS�.ONITORS�DRAWER
�DIFFERENT�OPTIONS�WILL� BE�
AVAILABLE�FOR�SELECTION�FROM�THE�1REFERENCES�
4CREEN.ODE� REQUESTER��4ELECTING�A�NEW�MONITOR�
WILL�CHANGE�THE�8ORKBENCH�DISPLAY�OF�YOUR�"MIGA
�
BUT�ALL� PROGRAMS�WHICH�USE�CUSTOM�SCREENS�AND�
ARE�CAPABLE�OF�MULTI�TASKING�WILL� STILL�DISPLAY�IN�
THEIR�USUAL�WAY��4O�THE�FRONT�"MIGA�SCREEN� IS�THE�
ONE�WHICH�ACTUALLY�GOVERNS�THE�OUTPUT�FREQUENCY�

"CTUALLY
�THE� j.ONITORSk�ARE�REALLY�SMALL�
PROGRAMS�WHICH� jDRIVEk� THE�DIFFERENT�DISPLAYS�� 'OR�
INSTANCE
�4UPER����PRODUCES�A���)Z�)I�RES�OR�
4UPER�)I�RES�DISPLAY�BASED�ON�THE�&$4�CHIP�SET
�
WHILE�%#-1"-�IS�A�7("�EQUIVALENT�DISPLAY�RUNNING�
AT�AROUND���)Z�	FOR�FLICKER�FREE�VIEWING
�ON�THE�""�
CHIP���-
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) 1&.-� !423(-&� ^� ) 1&.-� !423(-&
3"%�� �"�PORTION�OF�THE�"MIGAiS�MEMORY�SET�ASIDE�TO�ACT�LIKE�A�DISK�DRIVE��

5HE�ADVANTAGE� IS�THAT�ACCESS�TIMES�TO�3"%�ARE�MUCH�FASTER�THAN�TO�A�
FLOPPY�OR�HARD�DRIVE��5HE�CONTENTS�OF�3"%�ARE�RETAINED� IF�THE�MACHINE� IS�
RE�BOOTED
� BUT�NOT�IF�THE�POWER�IS�SWITCHED�OFF�

3".�� �3ANDOM�"CCESS�.EMORY
�SO�CALLED� BECAUSE�ANY�PART�OF�IT�CAN�BE�
ACCESSED� IMMEDIATELY
� RATHER�THAN�HAVING�TO�SEARCH�THROUGH�FROM�THE�
START�OF�MEMORY�TO�THE�POINT�OF�INTEREST�� 3".� IS�USED�TO�HOLD�PROGRAMS�
WHILE�THEY�ARE�BEING�EXECUTED�AND�TEMPORARY�DATA��5HE�CONTENTS�OF�3".�
ARE� LOST�WHEN�THE�POWER�IS�SWITCHED�OFF�

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�

YOU�CANiT �JUST�STICK�A�����4YSTEM��
CONFIGURATION�FILE�ON�A�BOOTABLE�DISK�
AND�EXPECT� IT�TO�WORK�� �SORRY�

*T�CAN�BE�DONE
� BUT�YOU�WILL� NEED�
AT�LEAST�A�MINIMAL�4TARTUP�SEQUENCE��
5HE�FOLLOWING�SHOULD� SUFFICE�

"�2CQ/?QAF��-(+�
"�,?IC#GO�1 ,�$-5�1 ,�$-5�2VP�
"��"MNV��-(+��$-5 1"�� )

1 ,�$-5� ++�-.1$0�
"�(/OCDP

:OU�WILL� ALSO� NEED�TO�CREATE�THE�
APPROPRIATE�1REFERENCES�DRAWER�ON�
YOUR�NEW�DISK�AND�ADD�THE�$�
DIRECTORY�AND�COMMANDS�OUTLINED�
ABOVE�� 	:OU�CAN�DO�MOST�OF�THIS�BY�
COPYING�A�WORKING�8ORKBENCH�DISK�� *T�
IS� IMPORTANT�TO�NOTE
� HOWEVER
�THAT�
YOU�SHOULD�NOT�PLACE�AN�OLD�STYLE�
SYSTEM�CONFIGURATION�FILE�ON�THE�NEW�
DISK�
�$OPYING�THE�ACTUAL� PREFERENCE�
SETTINGS�FILES� IS� NOT�QUITE�AS�DIFFICULT�
AS�YOU�MIGHT� IMAGINE�SINCE�
"MIGA%04�CAN� LOOK�AFTER�CREATING�ALL�
THE�NECESSARY�DIRECTORIES�FOR�YOU
� LIKE�
THIS�

��1$2(#$-3�" �"./8�
��"�/8�282�/OCDP�$L���
1 ,�/OCDP�?JJ�
��"�/8�1 ,�/OCDP�$L���
#%��/OCDP�?JJ

*N�THIS�EXAMPLE
� *� HAVE�ASSUMED�THAT�
YOU�HAVE�A�SINGLE�DISK�DRIVE�AND�ARE�
USING�THE�3".�DISK�AS�A�BUFFER��:OU�
SHOULD�NOTE�THAT�"MIGA%04���AND�
HIGHER�AUTOMATICALLY�MAKE�A�NEW�
ASSIGNMENT
� &/7"3$�
�WHICH� POINTS�
DIRECTLY�TO�4:4�1REFS�&NV�"RCHIVE�� *T�
IS� POSSIBLE�TO�COPY�JUST�THE�
PREFERENCE�MANAGER�FILES�YOU�WANT�TO�
USE
� BUT�THIS� IS�NOT�A�GOOD� IDEA�� �
THEY�DONiT �TAKE�UP�MUCH� ROOM�� *)

.43�.%�23."*� -26$12
*N�EARLY�/OVEMBER��
ORDERED�A�COPY�OF�
&@>65AA9>=1;��1;3�
FROM�THE�CHEAPEST�

ADVERTISER�*�COULD�FIND�� *� RANG�THEM�
SEVERAL�TIMES�OVER�A�THREE�WEEK�
PERIOD�BUT�GOT�THE�SAME�ANSWER��
THEY�WERE�WAITING�FOR�DELIVERY��"FTER

FOUR�WEEKS�WAITING�*�CANCELLED�THE�
ORDER�AND�TRIED� IN�VAIN�TO�FIND�
SOMEONE�WHO�COULD�SUPPLY�IT�� *�
CONTACTED�THE�DISTRIBUTORS
�4ILICA
�
BUT�DREW�A�BLANK�THERE�TOO��$OULD�
YOU�TELL�ME�
���8HY�DO�SO�MANY�DEALERS�
ADVERTISE�A�PRODUCT�THEY�CANNOT�
SUPPLY 
���)OW�CAN�A�PRODUCT�SO�EXTOLLED�BY�
SO�MANY�PUBLICATIONS�AS�THE�BEST
�
BE�SO�CONSIDERED�WHEN�IT�IS�NOT�
GENERALLY�AVAILABLE 
��� *S�THERE�ANYONE�OUT�THERE�WHO�
HAS�A�COPY�FOR�SALE 
3ICHARD�#ANCROFT
#RIDLINGTON
)UMBERSIDE

��� *�DO�SYMPATHISE
� BUT�DEALERS�ARE�
JUST�A� LINK� IN�A� LARGE�CHAIN�� 4OFTWARE�
DISKS�AND�MANUALS�ARE�USUALLY�
MANUFACTURED�BY�SPECIALIST�
DUPLICATORS�AND�PRINTERS
� AND�USUALLY�
PACKED�BY�ANOTHER�COMPANY��"FTER�
THAT�THEY�ARE�SHIPPED�OUT�TO�
DISTRIBUTORS
�WHO� IN�TURN� SHIP�
PACKAGES�TO�THE�DEALERS��5HE�CHAIN�
IS�VERY�FRAGILE�AND� IF�SOMEONE�EARLY�
ON�DOES�NOT�ANTICIPATE�THE�DEMAND�
CORRECTLY
� THERE�WILL� BE�A�SHORTFALL�
5HIS�CAN�BE�EXACERBATED� IF�THE�
MANUALS�GET�HELD�UP�AT�THE�PRINTERS
�
FOR�INSTANCE�� *N�THE�EVENT
� SUCH�
DELAYS�ARE�UNUSUAL� BUT�THEY�DO�
HAPPEN�� �ESPECIALLY�WHEN�A�PACKAGE�
OUTPERFORMS� ITS�PROJECTIONS��"S�FAR�AS�
THE�ADVERTISING�IS�CONCERNED
� A�
DEALER�MUST�BOOK�AN�ADVERT�MONTHS�
IN�ADVANCE
� ASSUMING�THAT�THE�
DISTRIBUTOR�CAN�SUPPLY�IT� IN�SUFFICIENT�
QUANTITY�� *F�IT�DOES�NOT
� SOMEONE�ELSE�
WILL�GET�THE�SALE� INSTEAD��5HIS�USUALLY�
WORKS�VERY�WELL
� BUT�WHEN�THE�
SITUATION�JUST�DESCRIBED�OCCURS
� THE�
WALLS�COME�CRUMBLING�DOWN�
��� * KH ?> LL BH G: E��:E< �IS�THE�BEST�
SPREADSHEET�CURRENTLY�AVAILABLE�FOR�
THE�"MIGA
� AND�THE�MAGAZINES�ARE�
QUITE�JUSTIFIED� IN�THEIR�FINDINGS��
3EVIEWERS�CAN�ONLY�REPORT�WHAT�THEY�
SEE�OF�AN�APPLICATION�� �GOOD�
AVAILABILITY� IS�ASSUMED�WHEN� IT�
COMES�FROM�A� LARGE�AND� RESPECTED�
HOUSE�SUCH�AS�(OLD� %ISK��8E�DO�
TEND�TO�BE�A� LITTLE�MORE� RESTRAINED

WHEN�SOMETHING�ARRIVES�FROM�A�
COMPANY�WITH� NO�TRACK� RECORD
�BUT�
THIS� IS�NOT�THE�CASE�WITH�*KH� �:E<�
��� /O�ONE�THAT�*�COULD�FIND�HAD�A�
COPY��"T� LEAST�ONE�OF�THE� LARGER�
DISTRIBUTORS�TOLD�ME�THEY�HAD�NOT�HAD�
COPIES�OF�*KH� �:E<�FOR�SOME�TIME
�
EVEN�THOUGH� IT�HAD�SOLD� IN� LARGE�
NUMBERS��:OUR�BEST�SOLUTION� IN�THE�
SHORT�TERM�AT�LEAST�WOULD�BE�TO�
CONSIDER�SOMETHING�SIMILAR�SUCH�AS�
�=O:G M:@> �OR�) ??B<>�� �� �BOTH�FROM�
THE�SAME�STABLE��AND�AT�THE�TIME�OF�
WRITING
� ) ??B<> �� �IS�VERY�GOOD�VALUE�FOR�
MONEY��#)

+(33+$�1 #
*� HAVE�CREATED�MY�
OWN�8ORKBENCH�DISK�
USING�ONLY�THE�BAREST�
MINIMUM�TO�LOAD�� *S�IT�

POSSIBLE�TO�MAKE�THIS�DISK�BOOT�FROM�
3"%�ON�A��.B�MACHINE 
5IM�8ILLIAMS�
5RENWYDD�1ARK�
(WENT

8ITH� SUCH�A�SMALL� AMOUNT�OF�MEMORY�
IN�YOUR�MACHINE�	�.B�SEEMS�A� LOT
�
BUT�IT�ISNiT �REALLY

� USING�3"%�WOULD�
PROBABLY�BE� IMPRACTICAL�� )OWEVER
� A�
LITTLE�EXPERIMENTATION� NEVER�HURT�
ANYONE��5HE�FIRST�THING�TO�DO� IS�
DECIDE� HOW� LARGE�3"%� IS�GOING�TO�BE��
"�STANDARD����,�3"%�BOOT�DISK�IS�
IMPOSSIBLE�BECAUSE�YOU�PROBABLY�
WONiT �HAVE�A� LARGE�ENOUGH�FREE�
SPACE� IN�THE�MEMORY�MAP�� �TO�DO�
THIS�YOU� NEED�AT� LEAST��.B� INSTALLED�

5O�DISCOVER�HOW�MUCH�SPACE�YOU�
NEED�TO�ALLOCATE�TO�3"%
�USE�THE�
*/'0�FUNCTION�FROM�"MIGA%04�TO�FIND�
OUT�HOW�MUCH�SPACE� IS�USED�
%IVIDING�THAT�NUMBER�BY����WILL�GIVE�
YOU�A�VALUE�FOR�)I$YL� IN�3"%iS�
.OUNTLIST�ENTRY�� *F�THE� j USEDk�VALUE�
WAS��
���
� THEN�ENTER�THIS�

��$5 +���������
��

AND�SET�)I$YL�TO�����5HE�FOLLOWING�
CALCULATION�WILL�GIVE�THE�EFFECTIVE�SIZE�
OF�THE�3"%�DISK�� �SO�YOU�CAN�CHECK�
HOW�MUCH�3".�WILL� BE�ALLOCATED�TO� IT�

��$5 +������
����
���

*N�THIS�EXAMPLE� IT�IS����,�� �THE� LESS�
THE�BETTER�

/OW�YOU�NEED�TO�ADD�SOME�EXTRA�
LINES�TO�YOUR�4TARTUP�SEQUENCE�

 22(&-�1 #��$7(232�
(%�6 1-

$"'.��"MNVGLE�@MMQ�BGPI�)�
QM�1 #��

,.4-3�1 #�
"./8�282��1 #�� ++�

$+2$
$"'.��!MMQGLE�DOMK�1 #���

$-#(%

'INALLY
� IN� ORDER�TO�GET�THE�MACHINE�TO

BOOT�FROM�3"%�YOU�NEED�TO�ADD�A� LINE�
TO�3"%iS�.OUNTLIST�ENTRY�

!MMQ/OG����

5HIS�SHOULD�PLACE�3"%�ABOVE�ALL�
OTHER�DISKS� IN�YOUR�SYSTEM
� ALTHOUGH
*� HAVE�TO�ADMIT�THIS�HAS�BEEN�
SOMETHING�OF�A�NEMESIS�TO�ME�� 3"%�
ALWAYS�DEFAULTS�BACK�TO�A�BOOT�
PRIORITY�OF���� 1ROVIDED�YOU�DONiT �HAVE�
ANY�AUTO�BOOTING�HARD�DISKS�AND�
THERE� IS�NO�DISK� IN�DF0��THE�MACHINE�
SHOULD�NOW�BOOT�FROM�3"%��#)

$ 1+8�+$ 1-$12
*� HAVE�JUST�BOUGHT�AN�
"MIGA������AND�AM�A�
LITTLE �CONFUSED�BY�THE�
OPTIONS�ON�THE�

j &ARLY�4TARTUP�4CREENk ��$AN�YOU�
EXPLAIN�THE�FOLLOWING�
���6NDER�j #OOT�0PTIONSk 
�WHAT�DOES�
j %ISABLE�$16�$ACHESk�MEAN�AND�
WHAT�EFFECT�WILL� IT �HAVE�ON�ANY�
SOFTWARE 
���0N� j %ISPLAY�0PTIONSk�UNDER�j$HIP�
5YPEk�THERE�ARE�THREE�SELECTIONS��
j #EST�"VAILABLEk �� j &NHANCEDk�AND�
j0RIGINALk ��8HAT�ARE�THESE 
���8HY�OR�WHEN�WOULD� *� USE�THE�
OPTION�j #OOT�WITH�NO�4TARTUP��
SEQUENCEk 
#ILLY�4WIFT�
8OLVERHAMPTON�
8EST�.IDLANDS

��� *N� NORMAL� CIRCUMSTANCES
� EVERY�
$16� 	$ENTRAL� 1ROCESSING�6NIT
�USES�
SOMETHING�CALLED�THE� jFETCH�EXECUTEk�
CYCLE�� &VERY�INSTRUCTION�THAT�IS�
EXECUTED� IS�FIRST� jFETCHEDk� FROM�
MEMORY
� THEN� jEXECUTED�� INSIDE�THE�
PROCESSOR��5HE�PROGRAM�COUNTER�IS�
INCREMENTED
� THE�NEXT�INSTRUCTION� IS�
FETCHED�AND�THE�PROCESS�CONTINUES�
AGAIN�� 'ETCH�CYCLES�TAKE�TIME�
BECAUSE�THE�PROCESSOR�HAS�TO� LOAD�
THE� INSTRUCTIONiS�ADDRESS�ON�THE�BUS
�
WAIT�FOR�A�VALID�MEMORY�ADDRESS�AND�
LOAD�THE� INSTRUCTION�

5HE����X��SERIES�OF�PROCESSORS�
HAVE�THE�ABILITY�TO� LOAD�A�CERTAIN�
AMOUNT�OF�PROGRAM�CODE�AND�DATA�
INTO� INTERNAL�MEMORY��5HIS�MEMORY�IS�
PHYSICALLY�INSIDE�THE�$16�CHIP�AND�
DOES�NOT�RESIDE� IN�NORMAL� 3".��4UCH�
MEMORY�IS�CALLED�A�CACHE�� 	5HE�SIZE�
AND�TYPE�OF�CACHE�AVAILABLE�DEPENDS�
ON�THE�PROCESSOR�INSTALLED�� �THE�
������HAS�SMALLER�INSTRUCTION�AND�
DATA�CACHES�THAN�THE�������AND�
������
�8HEN�CODE� IS�EXECUTED
�
INSTRUCTIONS�STORED� IN�THE�CACHE�ARE�
EXECUTED�AT�GREAT�SPEED�BECAUSE�
THERE� IS� NO�NEED�TO� jFETCHk�THEM�
FROM�MEMORY��5HIS�SYSTEM� RESULTS� IN�
A�GREAT�INCREASE� IN�SPEED� FOR�CERTAIN�
TYPES�OF�CODE
�ESPECIALLY�SHORT�LOOPS�
SUCH�AS�MEMORY�TRANSFERS��4OFTWARE�
SPRITES�COME�UNDER�THIS�HEADING
�
EVEN�THOUGH�THE�BLITTER�IS�USUALLY�
USED� IN� PREFERENCE�

5HIS� IS�ALL� FINE� IN�THEORY
� BUT�
SOME�PROGRAMMERS�USE�A�TECHNIQUE

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



CALLED� jSELF�MODIFYING�CODEk�� �CODE�
THAT�CHANGES� ITSELF�AS�THE� PROGRAM�
RUNS�� *T�S�ACTUALLY�SIMPLER�TO�
IMPLEMENT�THAN� IT�SOUNDS�AND� IS�
USED�TO�GAIN� SPEED�OVER�TRADITIONAL�
METHODS�� )OWEVER
� IN� ORDER�FOR�THIS�
TO�WORK
�THE�CODE�MUST�BE� LOCATED� AT�
A�EHIQH� ADDRESS� IN�MEMORY�� 0NCE�A�
PROGRAM� IS�EXECUTING� IN�THE�CACHE
� IT�
CANNOT�BE�MODIFIED�BECAUSE� IT�DOES�
NOT�EXIST�AT�ANY�PHYSICAL� ADDRESS��
#ESIDES�WHICH
� THE�$16�DOES�NOT�
HAVE� INSTRUCTIONS�TO�ADDRESS�MEMORY�
INSIDE�THE�CACHE�DIRECTLY��5HEREFORE
�
SELF�MODIFYING�CODE�DOES�NOT�WORK�
AND�THE� PROGRAM�CRASHES� IN� A�
SPECTACULAR�FASHION�

%ESPITE�$OMMODORE�S�BEST�
ADVICE
� SOME�PROGRAMMERS�STILL�
INSIST�ON�USING�SELF�MODIFYING�CODE�� *T�
WORKS�ON� THE�������BECAUSE� IT�ONLY�
HAS�A�ONE�WORD�PRE�FETCH
� BUT�IT�WILL�
CRASH�A�MACHINE�USING�A�HIGHER�
PROCESSOR��5URNING�THE�CACHES�OFF�
SHOULD� PREVENT�THIS�FROM�HAPPENING
�
ALTHOUGH� IT�WILL� SLOW�DOWN�SOME�
SOFTWARE
� SO�THIS�SHOULD�ONLY�BE�USED�
AS� A�DIAGNOSTIC�MEASURE��5HE�SAME�
EFFECT�CAN�BE�GAINED�THROUGH�THE

"MIGA%04�$16�COMMAND
� BUT�THE�
&ARLY�4TARTUP�SCREEN� IS�MUCH�SIMPLER�
TO�USE�
���5HESE�OPTIONS�ARE�AVAILABLE�TO�
ENABLE�YOUR�MACHINE�TO�EMULATE� LESS��
ADVANCED�SCREEN�MODES�SO�THAT�IT�
CAN� RUN� SOFTWARE�DESIGNED� FOR�EARLIER�
"MIGAS�� j#EST�"VAILABLEk�WILL� SELECT�
THE�"("�CHIPSET�	THE�"����iS�
"DVANCED�(RAPHICS�"RCHITECTURE

�
j&NHANCEDk�SHOULD�EMULATE�THE�EARLY�
�.B�"GNUS
� AND� j0RIGINALk�WILL�
EMULATE�THE� ���,�"GNUS�� *� TRIED�THIS�
ON�AN�"�����WITH�SOFT�,ICKSTART�����
AND�ON�THIS�SYSTEM
�ALL�THE� LOW�LEVEL�
SYSTEM�COMMANDS�STILL� RECOGNISED�
THE��.B�"GNUS��5HE�ONLY�VISIBLE�
DIFFERENCE� IS�THAT�THE� NEWER�EXTENDED�
MODES�SUCH�AS�1RODUCTIVITY�AND�
4UPER�)I�3ES�ARE� NOT�AVAILABLE� IN�
j0RIGINAL�� MODE��5HIS�SETTING�
THEREFORE�ONLY�SEEMS�TO�AFFECT�
*NTUITION�S�AVAILABLE�MODES�� �WHICH
�
TO�BE�FRANK
� SEEMS�A� LITTLE� POINTLESS�
���5HIS�OPTION� IS�AN�EXTENSION�OF�THE�
INFAMOUS� j$TRL�%�� KEYPRESS
� USED�
DURING�4TARTUP�TO�HALT�THE�4TARTUP��
SEQUENCE� SCRIPT�� &ARLY�SYSTEMS�OPEN�
*NTUITION
� A�8ORKBENCH�SCREEN�AND

THE�DEFAULT�$-*� IMMEDIATELY�A�BOOT�
DISK� IS� RECOGNISED��$TRL�%�ONLY�WORKS�
WHEN�THE�$-*�WINDOW� IS�OPEN�AND�
FROM� ,ICKSTART�����THE�DEFAULT�$-*�
WINDOW�DOES�HIN� OPEN�UNTIL� *13&'4�
HAS�STARTED� LATE�ON� IN�THE�STARTUP��
SEQUENCE�� *F�YOU�NEED�TO�OVER�RIDE�
THE�DEFAULT�STARTUP
� THIS�OPTION� HAS�
TO�BE�USED� INSTEAD�� IT�OPENS�A�
DEFAULT�8ORKBENCH�SCREEN�AND� INITIAL�
$-*�WINDOW�	ACTUALLY
� IT�S�A�4HELL� FROM�
8ORKBENCH��
��(ENERALLY�SPEAKING
�
THIS�OPTION� IS� RESERVED�FOR�USE�BY�
EXPERTS�WHO�ARE�USED�TO�USING�THE�
"MIGA�AT�"MIGA%04� LEVEL�� *F�YOU�DO�
NOT�FIND�YOURSELF�IN�THIS�CATEGORY
�
LEAVE�THIS�OPTION�� �AS�WELL� AS�THE�
OTHERS�� �WELL� ALONE�� '-

' 1#�" 2$
*5 5 � * * � .Y�"MIGA������
< I � I � � \� CAME�WITH�A�HARD�DISK�

INSTALLED
�FORMATTED�
AND�PARTITIONED�� *�DO

NOT�HAVE�ANY�PARTITIONING�SOFTWARE�
BECAUSE�NONE�IS�SUPPLIED�WITH�THE�
MACHINE��$OULD�YOU�HELP�WITH�THE�
FOLLOWING�


� *S�THERE�ANY�SOFTWARE�ON�THE�FIVE

8ORKBENCH�DISKS�SUPPLIED�WITH�THE�
MACHINE�THAT�CAN�PARTITION�A�HARD�
DRIVE �*F�NOT
�COULD� *�GET�SUCH�A�
THING�FROM�$OMMODORE�OR�IS�THERE�
ANY�1%�SOFTWARE�THAT�WILL�DO�THE�
JOB 
���$AN� *�JUST�PARTITION�A�HARD�DRIVE�OR�
WOULD�PARTITIONING�INVOLVE�
REFORMATTING 
���5HE�"�����COMES�WITH�A�FLICKER�
FIXER�BUT�THIS�DOES�NOT�SEEM�TO�WORK�
WITH�THE�����4�MONITOR��%O� *�HAVE�
TO�BUY�A�7("�MONITOR�TO�MAKE�USE�
OF�IT 
���"�SMALL�AMOUNT�OF�THE�SOFTWARE� *�
HAVE�DOES�NOT�WORK�WITH�MY�NEW�
MACHINE��)OLDING�DOWN�THE�TWO�
MOUSE�BUTTONS�TO�GET�THE�&ARLY�
4TARTUP�CONTROL�SCREEN�ONLY�SEEMS�
TO�HELP�WITH�SCREEN�DISPLAY�
PROBLEMS�� *S�THERE�ANYTHING�*� CAN�DO�
THAT�WOULD�GET�* :@ >- > MM> K �# # �TO�
WORK
�OR�WILL� *� HAVE�TO�BUY�ANOTHER�
%51�PROGRAM 
���8ILL�A�%51�PROGRAM�SUCH�AS�
) ??B< > �* :@> �USE�THE�SAME�OUTLINE�
FONTS�THAT�8ORKBENCH�����USES 
��� *� REALISE�THERE� IS�SOMETHING�
CALLED�"3EXX�ON�THE�8ORKBENCH��
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1ROGRAM�/AME�� FILE�CHECKER
-ANGUAGE�� $
"UTHOR�� %AVE�5HURSTON
�)ATFIELD�
1ROGRAM�PURPOSE�� 5O�AID�DEBUGGING

5HIS�MONTHiS�BUG�HIGHLIGHTS�ONE�OF�
THE�BIGGEST�PROBLEMS�PROGRAMMERS�
HAVE��DEBUGGING��5HE�BUG�ITSELF�WAS�
QUITE�SIMPLE�TO�FIX�� �*� SIMPLY�CHANGED�
A�NUMBER�FROM�����TO����
� AND�THE�
BUG�VANISHED��5HE�PROGRAM� IN�
QUESTION�WAS�WRITTEN� IN�$
� AND�THE�
PROGRAMMER�HAD� SIMPLY�FORGOTTEN�TO�
TAKE� INTO�ACCOUNT�THAT�ANY�STRING�
CONTAINS� ITS�CHARACTERS�FOLLOWED�BY�A�
ZERO�AT�THE�END�TO�TERMINATE� IT��
$ONSEQUENTLY
�THE�ZERO�WENT�OFF�THE�
END�OF�THE�ALLOCATED�MEMORY�FOR�THE�
STRING�AND�PRODUCED�STRANGE�VARYING�
RESULTS�

*T�WAS�SOMEHOW�IRONIC
� HOWEVER
�
THAT�THE�AUTHOR�OF�THE�PROGRAM�HAD�
GENERATED� IT�TO� HELP�DEBUG�HIS�OWN�
SOFTWARE�� )E�HAD�THE� RIGHT� IDEA
� SO�
LETiS� LOOK�AT�THAT�FIRST�

%EBUGGING�IS�AN�ART��"S� *�WRITE�
THIS� *iM�DESPERATELY�TRYING�TO�TRACK�
DOWN�A�BUG�MYSELF�IN� A���
����LINE�
������PROGRAM
�AND� ITiS� NOT�EASY��
5HE� KEY�TO�ANY�SUCCESSFUL� DEBUGGING�
OPERATION� IS�TO�NARROW�DOWN�THE�
QUANTITY�OF�WORK�YOU�HAVE�TO�DO�AS�
QUICKLY�AS�POSSIBLE�� *TiS� LIKE�SOLVING�A�
MURDER��5HINK�ABOUT�IT�� IF�SOMEONE� IN

-ONDON�GETS�MURDERED
�YOU�WOULDNiT �
KNOCK�ON�EVERY�SINGLE�DOOR�IN�(REAT�
#RITAIN�AND�ASK�j%ID�YOU�MURDER�THIS�
PERSON k�� �YOUiD�BE�THERE�FOR�YOUR�
ENTIRE�LIFE
� IF�NOT� LONGER��:OUiD�FIRST�
TRY�AND�FIND�SOME�CLUES�TO�HELP�
REDUCE�THE�NUMBER�OF�PEOPLE�YOU�
HAVE�TO�SPEAK�TO
� AND�HAVING�SPOKEN�
TO�THEM
�MAYBE�NARROW�IT�DOWN�EVEN�
FURTHER�STILL�� %EBUGGING�IS�JUST�LIKE�
THIS��5HINK�OF�YOUR�NEXT�BUG�AS�AN�
AXE�WIELDING�BLOODTHIRSTY�MANIAC�
WHOiS�VICIOUSLY�OUT�TO� KILL�THE�
PROGRAM�WHICH�YOUiVE�BEEN�WORKING�
SO�HARD�ON��5HIS�TIME�HE�AINiT�GOING�
TO�WIN��YOUiRE�AFTER�HIM
� AND�YOUiLL�
STOP�AT�NOTHING�� 4O�YOUiD� BETTER�FIND�
SOME�CLUES�

%EBUGGING�IS�ABOUT�FINDING�CLUES��
'IRST
� ELIMINATE�WHERE�THE� BUG�CANiT�
BE��6SE�ANY�TOOLS�WHICH�YOU�CAN�GET�
HOLD�OF�TO�HELP�YOU��  H@IL=?L� IS�A�
GOOD�ONE� IF�YOU�HAVE�AN�ACCELERATOR�
CARD�WHICH�HAS�AN�..6�
$OMMODORE� 	c������������
�
SUPPLIES�THIS�FOR�ABOUT�_��
� AND� IT�
INCLUDES�ALL� SORTS�OF�OTHER�DEBUGGING�
GOODIES��5HESE�TOOLS�CAN�PINPOINT�
THE�EXACT�MEMORY�LOCATION�WHICH�
CAUSED�YOUR�PROGRAM�TO�MISBEHAVE��
5HIS
� OF�COURSE
� CAN�BE�MOST�HANDY�

%AVE�5HURSTON�HAD�A�SMART�IDEA��
)IS�SOURCE�CODE�WAS�VERY�VALUABLE
�
AND�ONE�DAY�SOMETHING�CORRUPTED� IT�
WITH�WHAT�APPEARED�TO�BE� RANDOM�
DATA��6NFORTUNATELY
� HE�HAS�AN�"����
AND�WAS�NOT�ABLE�TO� RUN� SUCH�TOOLS�
AS�  H@IL=?L��C<C=B� WOULD� HAVE�ALMOST�
CERTAINLY�TRAPPED�THE�PROBLEM��4O
� IN�
AN�EFFORT�TO�TRACK�DOWN�THE�CULPRIT
� HE

WROTE�A�SMALL� PROGRAM� IN�$�TO�SCAN�A�
SOURCE�CODE�FILE�AND�PRINT�OUT�ANY�
STRANGE�CHARACTERS�TOGETHER�WITH�THE�
LINE�WHICH�THEY�APPEARED�ON�� *TiS�A�
VERY�SIMPLE�$�PROGRAM
� AND� IT iS�ONE�
OF�HIS�FIRST�� .OST�OF�THE�CODE� IN� IT�HE�
SAYS�CAME�FROM�THE�BOOK� /B?���
+LIAL;GGCHA�';HAO;A?
� :OU�MIGHT�
LIKE�TO�TYPE�THIS�ONE� IN�FOR�YOURSELF�IF�
YOU�HAVE�A�$�COMPILER�AND�DO�A� LOT�OF�
PROGRAMMING�� �IT iS�SORT�OF�COMFORTING�
TO� RUN�THIS� PROGRAM�AND�GET�IT�
REPORTING�j/O�ERRORS� IN�YOUR�SOURCE�
FILE�k

"CTUALLY
� DEBUGGING�IS�SOMETHING�
WHICH� IS�BEST�COVERED� IN�A�SEPARATE�
ARTICLE�ALTOGETHER
� BECAUSE�THERE�ARE�
LOTS�OF�TRICKS�WHICH�CAN�HELP�YOU�TRAP�
EVEN�THE�MOST�ELUSIVE�BUGS�� *N�A�
FUTURE�EDITION�OF��GCA;�.BIJJ?L�WEiLL�
BE�TAKING�A�CLOSE� LOOK�AT�HOW�SUCH�
TOOLS� AS� H@IL=?L� AND�$OMMODOREiS�
(OHA2;FF� ACTUALLY�WORK�

0N�TO�THIS�MONTHiS�PROGRAM��5HE�
FAULT�WAS�QUITE�ODD�� *iVE�TIDIED� UP�THE�
SOURCE� A�BIT�AND� REPLACED�THE�FAULTY�
CODE�WITH� A�NEW�BIT��5HE�PROBLEM�
WAS�THE�FOLLOWING�INSTRUCTIONS�

PQOA?Q�BMQP>PQOGLE�� � � �
GD� �PQOJCL�BMQP>PQOGLE	� )�

������	
[
NOGLQD������� BMQP�PQOGLE	��
PQOANV�BMQP>PQOGLE�
]

5HE�BUG�HAPPENED� BECAUSE�THE�
STRING�DOTS@STRING�WAS�DEFINED� IN�THE�
FOLLOWING�WAY�

AF?O�BMQP>PQOGLE:���<� ����_

8HEN�THE�STRING�WAS�����CHARACTERS�
IN� LENGTH
�THERE�WAS�A� ���TH
� THE�
/6--�TERMINATION�BYTE��5HIS�CODE�
WAS�TO�PRINT�A�DOT�FOR�EVERY�BLOCK�OF�
LINES�PROCESSED
� AND� IT�SEEMED�A�TAD�
OVER�COMPLEX�FOR�THE�JOB� IN�QUESTION
�
SO� *�MADE�A�FEW�MINOR�CHANGES�

"�FEW�COMMENTS�ABOUT�THE�
PROGRAM� ITSELF��5HE�PROGRAMMER�
REGULARLY�TRIED�TO�PILE�AS�MUCH�ON�ONE�
LINE� AS� POSSIBLE
�WHICH�DID�MAKE�
READING�THE�CODE� RATHER�HARD�AT�FIRST��
*T�MAKES�NO�DIFFERENCE�HOW�COMPACT�
YOU�MAKE�YOUR�$�SOURCE�CODE�
TEXTUALLY�� �THATiS�NOT�GOING�TO�MAKE� IT�
ANY�FASTER��5HINK�A�BIT�INTO�THE�FUTURE
�
WHEN�YOU�MIGHT�WANT�TO�COME�BACK�
TO�THE�PROGRAM�AND� IMPROVE� IT�� *F�IT iS�
UNREADABLE
�YOU�WONiT �BE�ABLE�TO�DO

+"3(0/�#645*/(
..6�� �.EMORY�.ANAGEMENT�
6NIT��"�NICE� LITTLE�GADGET�THAT�IS�
BUILT�INTO�THE�������AND�������
PROCESSOR�	ALTHOUGH� HIN� IN�THE�
��&$�X��CHIPS
� LIKE�THE�ONE�
FOUND� IN�THE�"��������

�WHICH�
ALLOWS
� AMONG�OTHER�THINGS
� FOR�
THE�USER�TO�TRAP� ILLEGAL�MEMORY�
WRITES��5HE�$OMMODORE�
DEVELOPMENT�TOOL�  H@IL=?L�USES�
THE�..6�TO�SHOW�YOU�WHERE�YOUR�
PROGRAM�WENT�WRONG
� AND�WHAT�
THE�STATE�OF�THE�PROCESSOR�WAS�
WHEN� IT�HAPPENED��"�HANDY�TOOL�

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



DISKS��8HAT� IS� IT�AND�WHERE�CAN� *�
FIND� IT 
4AM�:EUNG�
-ONDON

��� /O�� �AND�YOU�CAN�T�GET�IT�FROM�
$OMMODORE�YET�BECAUSE� IT�HAS�NOT�
I@@C=C;FFS�RELEASED�A�HARD�DISK�VERSION�
OF�THE�MACHINE�YET��"T�THE�TIME�OF�
WRITING
� ALL�"����S�BEING�SOLD�WITH� A�
HARD�DISK�ARE� BEING�SUPPLIED�AND�
FORMATTED�BY�THIRD�PARTIES
� AND�THE�
PROBLEM�WITH�THIS� IS�THAT�THEY�CANNOT�
SUPPLY�FORMATTING�AND� PARTITIONING�
SOFTWARE�� *�COULD� ARGUE�THAT�
$OMMODORE� IS�JUST�BEING�AWKWARD
�
BUT�WHY�SHOULDN�T�IT�BE 
��� 1ARTITIONING�DOES� NOT�INVOLVE�
FORMATTING�THE�HARD�DISK�AT� LOW�LEVEL
�
ALTHOUGH�YOU�WILL� HAVE�TO�PERFORM�AN�
"MIGA%04�FORMAT�BECAUSE�THE�NEW�
PARTITION�WILL� BE�A�DIFFERENT�
CONFIGURATION�� )OWEVER
� IF�YOU� HAVE�
TWO�PARTITIONS�AND� PARTITION�ONE�OF�
THEM
� THEN�YOU�WILL�ONLY�HAVE�TO�
"MIGA%04�FORMAT�THE�TWO�NEW�ONES��
0DD
�BUT�THATiS�THE�WAY�IT�GOES�
��� %ESPITE�COMMON� RUMOUR
� THE�
"�����DOES�NOT�HAVE�A�FLICKER�FIXER��

MORE�CORRECTLY�CALLED� A�DE�INTERLACER�
*T�DOES
� HOWEVER
� HAVE�EXTRA�HIGH��
RESOLUTION�MODES�WHICH�GIVE�DOUBLE�
THE�NUMBER�OF�VERTICAL� PIXELS�THAN�THE�
ORIGINAL�MACHINES�� 5HERE� IS�A�CATCH�
THOUGH�� THESE�SCREENS�OPERATE�AT�
EITHER���)Z�VERTICAL� AND���K)Z�
HORIZONTAL�OR���)Z�VERTICAL� AND���K)Z�
HORIZONTAL��(ENERAL�PURPOSE�
MONITORS
� SUCH�AS�THE�����4
� ARE�
ONLY�DESIGNED�TO�HANDLE������);�
VERTICAL� AND� ��K)Z�HORIZONTAL�� 47("�
MONITORS�CAN�HANDLE�THESE�
FREQUENCIES
� BUT�NOT�ALL�CAN�FALL� BACK�
TO�THE���K)Z�MODE� REQUIRED�FOR�
STANDARD�1"-�SCREENS�

5HE�ONLY�WAY�TO�GET�ACCESS�TO�
THESE�MODES� IS�WITH�THE�PROPER�
MONITOR�� �$OMMODORE�S� ����� IS�
TYPICAL�� "�BETTER�MONITOR
� SUCH�AS�AN�
/&$�MULTISCAN
�WILL� ALSO�ALLOW�YOU�TO�
USE�THE� ��)Z�VERTICAL� SCAN�
FREQUENCIES��5HE�4CREENMODE�
1REFERENCES�TOOL�WILL� TELL�YOU�WHAT�
FREQUENCIES�EACH�MODE� REQUIRES
� BUT�
IN� PRACTICE�A� LOT�OF�SOFTWARE�WILL� NOT�
BE� ABLE�TO�USE�THEM�� &VEN�WITH�A�DEb
INTERLACER
� THE���)Z�FRAME� RATE�
CAUSES�FLICKER
� AND�THE�FASTER����AND

��)Z�MODES�ARE�MUCH�MORE�
PLEASANT�ON�THE�EYE�� ���CAN�SAY�THIS�
MUCH�FROM�PERSONAL� EXPERIENCE�

"CCORDING�TO�5RILOGIC� �����
������]
�THERE� IS�MORE�TO�THIS�THAN�
MEETS�THE�EYE
�AND�DESPITE�THE�
SPECIFICATIONS� IN�THE�MANUAL
� THE�
SIGNAL� LEVELS� HAVE�CHANGED��5HIS�
MEANS� AN�EXISTING�MONITOR�
CONVERSION� LEAD�SUCH�AS�"MIGA���%#�
TO�"MSTRAD�MONITOR�DOES�NOT�WORK��
5HEREFORE
� *�D�ADVISE�YOU�CHECK�YOUR�
REQUIREMENTS�WITH�5RILOGIC�BEFORE�
LAYING�OUT�ANY�CASH�
��� *�M�SURPRISED�+;A?.?NN?L�$$� DOES�
NOT�WORK�ON�YOUR�MACHINE�� �GENERALLY�
SPEAKING
� THIS�TYPE�OF�SOFTWARE�
DOESNiT�SUFFER�FROM�THE�PROBLEMS�
AFFECTING�GAMES��*@@C=?�+;A?���
	ESSENTIALLY�THE�SAME�THING
�WORKED�
FINE�ON�MY�"�����RUNNING�
8ORKBENCH������$AN�YOU�GIVE�US�
MORE�DETAILS�ABOUT�EXACTLY�BIQ� IT�
�DOESN�T�WORKk 
��� %51�PROGRAMS�WILL� CERTAINLY�USE�
THE�BITMAPPED�VERSIONS�OF�THESE�
FONTS�CREATED� BY� $HN?FFC@IHN� 	FORMERLY�
!IOHN;CH��� BUT�THEY�ARE�NOT�DIRECTLY�
COMPATIBLE�� /O�DOUBT�THERE� IS�A�WAY


BUT�THIS� IS� NOT�MY�AREA�OF�EXPERTISE��
"NYONE�GOT�THE�SOLUTION 
��� "3EXX� IS�A� PROGRAMMING� LANGUAGE�
WHICH� REPLACED�"MIGA#"4*$�FROM�
8ORKBENCH� ��� *T� IS�FAR�EASIER�TO�USE�
THAN�"MIGA#"4*$�AND� INFINITELY�MORE�
USEFUL� FOR�THE�MANY�ADVANCED�"MIGA�
APPLICATIONS�WHICH� SUPPORT�IT��
3EXX.AST�� �THE�MASTER�PROCESS�
WHICH�MUST�RUN� BEFORE�"3EXX�CAN�BE�
USED�� �RESIDES� IN�YOUR�4YSTEM�
DRAWER�� +UST�DRAG�IT�TO�THE�8#4TARTUP�
DRAWER�AND�"3EXX�WILL� BE�AVAILABLE�
EVERY�TIME�YOU�START�THE�MACHINE�

"3EXX�COMMANDS�ARE� LOCATED� IN�
AN� INVISIBLE�DRAWER�	YOU�CAN�SEE� IT�
USING�4HOW�"LL
�CALLED�3EXXC��"3EXX�
PROGRAMS�ARE�MERELY�TEXT�FILES�OF�
"3EXX�COMMANDS�AND�CAN�BE�STARTED�
DIRECTLY�FROM�THE�4HELL� USING�39�
�COMMAND�
� OR�REMOTELY
� FROM�AN�
APPLICATION�� 5HE� LANGUAGE� IS�
EXAMINED� IN�OUR� REGULAR�"3EXX�
COLUMN�BUT�0MCHA��-?RR�*H�NB?�
�GCA;� BY�$HRIS�;AMARA�AND�/ICK�
4ULLIVAN� 	"BACUS
� *4#/������������b
�
�_�����
� IS�AN�EXCELLENT�READ�AND�
COMES�WITH�A� jFREEk�DISK�CONTAINING�
ALL� THE�MAJOR�EXAMPLES��'- � "#

".#$� "+(-("� ".#$�"+(-("
THIS
� AND� IT�WILL�BE�YOUR�OWN�FAULT��
%AVEiS� LISTING�ALSO�HAD�NO�COMMENTS�
IN� IT�WHATSOEVER�� )E�ALMOST�CERTAINLY�
FELT�THAT�FOR�SUCH�A�SMALL� PROGRAM
�
COMMENTS�WERE�UNNECESSARY��5HINK�
AGAIN��0VER�TIME
�HANDY�UTILITIES� LIKE�
THIS�TEND�TO�GROW�IN�SIZE�AND�GAIN�
MORE�FEATURES
� AND� IF�THEY�AREN�T�
COMMENTED�PROPERLY
� ADDING�THESE�
ADDITIONAL�FEATURES� BECOMES�HARDER�
AND�HARDER�� �AND�AGAIN
�YOU�RE�TO�
BLAME�

"NOTHER�THING�IS�THAT�THE�PROGRAM�
IS�TERRIBLY�SLOW�� *T�READS�AND�
PROCESSES�ONE�BYTE�AT�A�TIME��"�
MUCH�FASTER�WAY�OF�DOING�THIS�WOULD�
BE�TO�BUFFER�THE�READS�AND�EITHER�
LOAD�THE�ENTIRE�FILE�YOUiRE�CHECKING�
INTO�MEMORY�	3".�PERMITTING
�AND�
CHECK� IT�THERE
� OR�DO� IT�IN
� SAY
���,�
CHUNKS�� 1ROCESSING�DATA� IN�MEMORY�
IS�MUCH�FASTER�THAN�PROCESSING�IT�OFF�
DISK�� 	+UST�LOOK�AT�AN� *#.�1$� RUNNING�
8INDOWS�� *TiS� USING�THE�DISK�AS�
MEMORY�ALL�THE�TIME
� AND� IT�S�
PAINFULLY�SLOW�AS�A� RESULT�


5HE�PROGRAM� IS�STILL� FAR�FROM�
PERFECT
� BUT�COULD�EASILY�BE�MODIFIED�
AND� IMPROVED�EVEN�FURTHER��0NE�
POSSIBLE�ENHANCEMENT�COULD�BE�THE�
DETECTION�OF�OTHER�ILLEGAL� CHARACTERS
�
AND� POSSIBLY�READING�IN� A� LINE�AT�A�
TIME�AND� PRINTING�OUT�THE�WHOLE�FAULTY�
LINE�WITH�MORE�MEANINGFUL� ERROR�
MESSAGES�

0NE� LAST�THING�THOUGH�� %AVE�HAS�
THE� RIGHT� IDEA�� �WHY�DEBUG�SOMETHING�
YOURSELF�IF�YOU� CAN�GET�THE�"MIGA�TO�
DO� IT�FOR�YOU ��IH_N�>I�;HS�QILE�NB;N�
NB?�=IGJON?L�=;H�>I� @IL�SIO�

+(23(-&���%(+$�"'$"*$1�

� �
%GJC�GLQCEOGQV�AFCAIGLE�NOMEO?K

4P?EC��AFCAIDGJC�DGJCL?KC�
�

�GLAJRBC��PQBGM�F�
�GLAJRBC��PQBJG@�F�

GLQ�K?GL��?OEA�?OES	�
GLQ�?OEA��
AF?O�
?OES:<�
[

%(+$�a%GJC"F?LLCJ��
AF?O�
NOME���?OES:�<��
AF?O�"F?O?AQCO��
RLPGELCB�JMLE�"MRLQCO��
RLPGELCB�GLQ�+GLC"MRLQCO�

NOGLQD���P�� 2MROAC�%GJC�(LQCEOGQV�)�
"FCAICO�� �����;L��NOME	�

�
�"FCAI�QFC�?OERKCLQ�AMRLQ��TC�MLJV�T?LQ�
MLC��3FC�DGJC�L?KC�
��

GD� �?OEA� ����	
[
NOGLQD��-M�%GJCL?KC�PNCAGDGCB�;L�	��
OCQROL���
]

�
�.NCL�QFC�PNCAGDGCB�DGJC�DMO�OC?BGLE��
?LB�PFMT�?L�COOMO�GD�GQ�D?GJCB�
�

GD� ��%GJC"F?LLCJ���DMNCL�
��?OES��O�		� )�
���-4++	

	
NOGLQD���P��4LILMTL�DGJC�)�

�P;L��NOME�
?OES	��
OCQROL���

"MRLQCO�����
+GLC"MRLQCO�����

�
�2A?L�QFC�CLQGOC�DGJC�@VQC�@V�@VQC�
JMMIGLE�DMO�COOMOP�
�

TFGJC� ��DCMD�%GJC"F?LLCJ		
[
"F?O?AQCO���DECQA�%GJC"F?LLCJ	��
GD� ��"F?O?AQCO������	� ((� �"F?O?AQCO���		
[
NOGLQD��;L;?%?RJQ�GL�DGJC�?Q�MDDPCQ�)�

�JR�JGLC��R�@VQC�T?P���U;L��
"MRLQCO�� +GLC"MRLQCO�� "F?O?AQCO	�

]

GD� �"F?O?AQCO�����U�?	�+GLC"MRLQCO���

�
�3FGP�LCUQ�@GQ�OC?JJV�GPL�Q�QMM�EMMB��
(Q�P�?�QCKNMO?OV�N?QAF�QF?Q�BMCP�QFC�P?KC�?P�
QFC�NOCSGMRP�JMLE
TGLBCB�SCOPGML�� (�TMRJB�
OCAMKKCLB�OC
TOGQGLE�QFGP�NOMEO?K�QM�TMOI�?�
JGLC�?Q�?�QGKC�?LB�NOGLQGLE�CGQFCO�?�JGLC�
AMRLQ�MO�?�BMQ�NCO����JGLCP�� 
�

"MRLQCO���
GD� ��"MRLQCO����U�DD+	� ����	

�
�/OGLQP�?�BMQ�CSCOV������@VQCP�
��*�AFRLIP	� 
�

[
NOGLQD����	�
]
]

�
�"JMPC�MRO�DGJC�?LB�OCQROL�
��
DAJMPC�%GJC"F?LLCJ	�

OCQROL���
+

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



5 ( # $ .

' ROM�*TALIAN�COMPANY�
$LAONTO�COMES�A�NEW�PAINT�
PROGRAM�WHICH
�ON�FIRST�
SIGHT
� IS�VERY�REMINISCENT�OF�

&LECTRONIC�" RTiS��5;CF5�&19=B
�"ND� *�
SUPPOSE� IT�CAN�BE�NO�COINCIDENCE�
THAT�$LAONTO
� LIKE�MANY�OTHER�
SENSIBLE�SOFTWARE�DESIGNERS
� HAS�
BORROWED�SOME�OF��5;CF5�&19=BJA�
KEYBOARD�COMMANDS�TO�MAKE�THE�
USERiS� LIFE� LESS�CONFUSING�� #UT�THESE�
SIMILARITIES�ARE�IN�MANY�RESPECTS�
SIMPLY�COSMETIC�� �BENEATH�THE�
SURFACE�THE�TWO�PROGRAMS�ARE�
ACTUALLY�QUITE�DIFFERENT�

 #$04 3$�/ (-3(-&
+?LMIH;F�+;CHN� HAS�NO�ANIMATION�
FEATURES�AND� ITS�PAINTING�TOOLS�ARE�ON�
A�PAR�WITH�THOSE�PROVIDED�BY�MOST�
PAINT�PROGRAMS�� �CIRCLE
� RECTANGLE
�
FREEHAND�DRAWING
� AIRBRUSH
� STRAIGHT��
LINE�AND�SO�ON��

4OME� IMAGE�PROCESSING�EFFECTS�POSSIBLE� IN�&5@A>=1;�&19=B��)IGH�#LUR�PROCESSING
� %ARK�7ERTICAL�(RADIENT
�&MBOSSING


-OOKING
REMARKABLY�SIMILAR�TO��5;CF5�

&19=B��&5@A>=1;�&19=B�IS�ACTUALLY�
MORE�AN�IMAGE�PROCESSOR�THAN�A�

PAINT�PROGRAM

THOUGH� IN�MOST�RESPECTS�THE�PAINTING�
TOOLS�ARE� ACTUALLY�FAR�MORE�FLEXIBLE� IN�
�?FOR?�+;CHN�� WITH�THE�EXCEPTION�OF�
ONE�WHICH� IS�AN� INNOVATION� AMONG�
"MIGA�PAINT�SOFTWARE�� �A�FOUR�POINT�
CURVE�DRAWING�TOOL�FOR�MAKING�FLEXIBLE�
CURVES�� 1ERFORMANCE�WISE
� +?LMIH;F�
+;CHN_M � PAINTING�TOOLS�ARE�NOTHING�
SPECIAL� AND�THE�DITHERED�FILLS� IN�
PARTICULAR�ARE�DISAPPOINTINGLY�CRUDE�

!43�$7"$++$-3�
/1."$22(-&
#UT
� ODD�THOUGH� IT�MAY�SEEM
�WHERE�
+?LMIH;F�+;CHN� REALLY�SHINES� IS� IN�THE�
IMAGE�PROCESSING�DEPARTMENT
�
THOUGH� IT�ALSO�DOES�A�GOOD�TURN� IN�
TEXT�MANIPULATION� AND�PRINTS�OUT�
SURPRISINGLY�WELL� TOO�

"LMOST�UNIQUELY�AMONG�"MIGA�
PAINT�PROGRAMS�	INCLUDING����BIT�
ONES
�+?LMIH;F�+;CHN� CAN� LOAD�(*'�AS�
WELL� AS�STANDARD� *''�FILES�;H>� SAVE� IN�
A�VARIETY�OF�FORMATS��5HIS�MEANS�THAT�
THE�VAST�ARRAY�OF�����COLOUR�IMAGES�
WHICH�ARE�ALREADY�CIRCULATING�AROUND�
THE�1$�AND�.AC�WORLDS�CAN�EASILY�BE�
IMPORTED�TO�AND�EXPORTED�FROM�
"MIGAVILLE�WITHOUT�THE� NEED�FOR�A�(*'��
*''�CONVERTER��5HE�ONLY�CAVEAT� IS�THAT�
THE�(*'�FORMAT�MAY�WELL� BE�SLOWLY�ON

THE�WAY�OUT
� BEING�REPLACED� BY�THE�
LESS�RESTRICTIVE�+1&(�FORMAT�	WHICH�
CAN�HANDLE�UP�TO�THE�FULL� �����MILLION��
COLOUR�RANGE�OF����BIT
��4O�PERHAPS�
$LAONTO�SHOULD� SERIOUSLY�CONSIDER�
ADDING�AT�LEAST�A�+1&(� LOADER�TO

+?LMIH;F�+;CHN� AS�WELL�
0N�THE�4AVER�SIDE
�

AS�WELL� AS�STANDARD� *''�
	*-#.
�AND�(*'�FORMATS�
THERE� IS�ALSO�THE�OPTION�
TO�SAVE�THE� IMAGE�AS�$�
PROGRAMMING�CODE
� OR�
IN� AN�ENCRYPTED�FORMAT�
	WHICH�CAN�ONLY�BE�
DISPLAYED�WHEN�THE�
RIGHT�CODE�NUMBER� IS�
USED
�OR�AS�1$9�
FORMAT�	A�1$�FORMAT�
FILE�TYPE
�� *N�EACH�
CASE�THE� BEST�
POSSIBLE�PALETTE�
SIZE� IS�SAVED� TO�

ENSURE�OPTIMUM� RESULTS�� )OWEVER
� *i LL�
LEAVE�YOU�TO�WORK�OUT�FOR�YOURSELF�
WHETHER�OR�NOT�PROVIDING�THESE�
FORMATS� IS� A�GOOD�THING�

/1."$22
.
1 , 
/O�OTHER�NON����BIT�PAINT�PROGRAM�
COMPARES�TO�+?LMIH;F�+;CHN�WHEN� IT�
COMES�TO� IMAGE�PROCESSING��8ITH� ITS�
LARDER�OF�EFFECTS�ALREADY�WELL�STOCKED�
YOU�MIGHT�BE�HARD� PUSHED�TO� NEED�
MORE
� BUT�IF�YOU�DO�YOU�CAN� ALWAYS�
DESIGN�AND�SAVE�YOUR�OWN�� �PROVIDED�
YOU�CAN�GET�A�GRIP�ON�HOW�
jCONVOLUTIONSk�WORK�� )OWEVER
� IF�YOU

+"3(0/�#645*/(�b�+"3(0/�#645*/(�n �+"3(0/�#645*/(
$ONVOLUTION�� �"�MATHEMATICAL� PROCESS�WHICH�COMPARES�AN� IMAGE�PIXEL�WITH�

ITS�NEIGHBOURS�AND�THEN�PROCESSES� IT�ACCORDING�TO�CERTAIN�DEFINED�CRITERIA�
IN�ORDER�TO�PRODUCE�A�WHOLE� RANGE�OF�IMAGE�PROCESSING�EFFECTS�SUCH�AS�
BLUR
� SHARPEN�ETC�

%ITHERING�� �#Y�ARRANGING�HOW�VARIOUS�COLOURED�PIXELS� ARE�PLACED� IN�AN� IMAGE�
IT�IS�POSSIBLE�TO�FOOL�THE�EYE� INTO�THINKING�IT�CONTAINS�MORE�COLOURS�THAN�
IT�ACTUALLY�DOES��7ARIOUS�DIFFERENT�FORMULAE�ARE�AVAILABLE�TO�DO�THIS
�
PRODUCING�DIFFERENT�RESULTS�

(*'�� �(RAPHICS� *NTERCHANGE�'ORMAT��"�����COLOUR�IMAGE�FORMAT�DEVISED� BY�
$OMPU4ERVE�	A�64� INFORMATION� NETWORK
�AS�A�STANDARD� FOR�PICTURE�
EXCHANGE�� /OW�SLOWLY�BEING�SUPERSEDED�BY�+1&(�

+1&(�� �"N� INTER�PLATFORM� IMAGE�COMPRESSION�TECHNIQUE�DEVELOPED�TO� REDUCE�
THE�STORAGE� SIZE�OF�IMAGES�WITH�ONLY�MINOR�	IF�ANY
� LOSS� IN�QUALITY

=;H�JUST�SCRAPE�BY�WITH�THE�VARIOUS�
KINDS�OF�#LURRING
�%ARKENING
�
%ITHERING
� &MBOSSING
� /EGATIVE
�
3ANDOMISE
� 4HARPEN
�5EXTURE
�5INT
�
8ATER$OLOUR�AND� SEVERAL�OTHER�
EFFECTS
�THEN�YOU�WILL� PROBABLY�BE�WELL�
SATISFIED�� #Y�ADJUSTING�THE�TYPE�OF�
PROCESS
� RATHER�THAN�THE�CONVOLUTION�
METHOD
� EVEN�MORE�VARIETY�CAN�BE�
EKED�OUT��"DD�'LOYD�4TEINBERG�
DITHERING�AND�YOU�CAN�END�UP�WITH�
SOME�CRACKING�LOOKING�RESULTS�

*MAGE�PROCESSING�EFFECTS�CAN�BE�
APPLIED� EITHER�TO�THE�ENTIRE� IMAGE
�
JUST�A�DEFINED� RECTANGULAR�PORTION�OR�
A�FREEHAND�DEFINED� AREA��"NOTHER�OF�
+?LMIH;F�+;CHN�M � INNOVATIONS� IS�TO�BE�
ABLE�TO�APPLY� IMAGE�PROCESSING

+,�(2%/%+*�1, �0!/
*F
� LIKE�ME
� YOUiVE�BEEN� FOLLOWING�THE�
DEVELOPMENT�OF�$ENTAURiS�*J;FPCMCIH�
���BIT�GRAPHICS�CARD�SINCE� ITS� RELEASE�
IN�THE�FINAL�QUARTER�OF�LAST�YEAR
�YOU�
WILL� BE�PLEASED�TO�HEAR�THAT�BY�THE�
TIME�YOU� READ�THIS�THERE�SHOULD� AT�
LAST�BE�SOME�GOOD�NEWS�ON�THE�
RELEASE�OF�THE� LONG�AWAITED�ADD�ON�
MODULES�� �SPECIFICALLY�	*� HOPE
�THAT�
THEY�WILL� BE�AVAILABLE�AT� LAST
�GIVING�
THE�BOARD�THE�FULL�VIDEO�COMPATIBILITY�
WHICH� IT�HAS� BEEN� LACKING�

5HE�REASON�FOR�THE�DELAY�APPEARS�
TO�HAVE�BEEN�THAT�THE�CHIP�ON�WHICH�
THE�*J;FPCMCIH�M� 3OASTER�$HIP�	THE�
DIGITAL�VIDEO�EFFECTS�CHIP
� IS�BASED�
WAS�CHANGED� FOR�A�DIFFERENT�MODEL

AND
� AS�A�CONSEQUENCE
� A�DEGREE�OF�
SOFTWARE� REPROGRAMMING�WAS�
NECESSARY��0N�THE�OTHER�HAND
� THE�
DELAY�MAY�WELL� PAY�DIVIDENDS
�SINCE�
THE�OTHER�MODULES�ARE�ALMOST�
CERTAINLY�GOING�TO�HAVE�MORE�FEATURES�
THAN�WERE�ORIGINALLY�PROMISED�� �
INCLUDING�CHROMA�KEYING�� �AND�THEY�
WILL� ALL� BE� RELEASED�TOGETHER
� INSTEAD�
OF�SEPARATELY�AS�PREVIOUSLY�PLANNED�

#UT�BACK�TO�THE�HERE�AND� NOW��
$ENTAUR�HAS�BEEN�BUSY�MAKING�BETA�
SOFTWARE�VERSIONS� 	THAT�IS
�VERSIONS�
THAT�ARE�ALMOST�BUT�NOT�QUITE�FINISHED
�
AVAILABLE�ON� ITS�##4� IN�$ALIFORNIA�FOR�
ANYONE�WHO�CAN�AFFORD�TO�GET�HOLD�OF�
THEM�

TECHNIQUES�DIRECTLY�TO�BRUSHES
�WHICH�
MAKES�FOR�SOME�FASCINATING�USES�
1ICK�UP�A�BRUSH�� �SOME�TEXT�PERHAPS
� �AND�YOU� FIND� ITiS� A�SIMPLE�MATTER�TO�
GIVE� IT�BLURRED�EDGES
�GRADIENT�TINT�IT
�
OR�TURN� IT� INTO�AN�OUTLINE� IN�ONE�
SIMPLE�STEP�� �ALL� OF�WHICH�CAN�BE�
USED�TO�GOOD�EFFECT�FOR�VIDEO�WORK
�
FOR�INSTANCE�

4TILL� ON�THE�SUBJECT�OF�BRUSHES
� IT�
IS�POSSIBLE�TO�DO�A�FEW�EXTRA�TRICKS�
BEYOND�THE�USUAL�SQUASH
� STRETCH�
AND�SHEAR�OPERATIONS
� THE� BEST�OF�
WHICH� ARE�THE�4HADOW�AND��%�
OPTIONS�� 4HADOW
� AS�YOU�WOULD�
EXPECT
� ADDS�A�DROP�SHADOW�TO�THE�
BRUSH�	THOUGH�THEREiS�ONLY�ONE
� NON��
DEFINABLE�POSITION�FOR�IT
�AND��%�DOES

5O�DATE
�THE� LATEST�VERSION�OF�
*J;F+;CHN� IS�����AND�ALL�OF�THE�
SHORTCOMINGS�OF�THE�ORIGINAL�VERSION�
WHICH�WAS�PACKAGED�WITH�THE�CARD�
HAVE�BEEN�COMPLETELY�OVERCOME�� �
AND�A�HOST�OF�NEW�FEATURES�ADDED�
TOO�� "3EXX�IS�WORKING
�"LPHA�$HANNEL�
IS�WORKING
� SEVERAL�GREAT�NEW�
DRAWMODES�� �INCLUDING�THE�EXCITING�
$HROMA$TRL�TOOL�� �HAVE�BEEN�
RELEASED
�THE�.AGIC�8AND� IS�GO
�
BRUSHES�CAN� NOW�BE�PASTED�DOWN�
WITH�EDGE�BLENDING�AND�THE�WHOLE�
THING�HAS�BEEN�GIVEN�A�SIGNIFICANT�
SPEED� INCREASE�

"DDITIONAL�EXTRAS�ALSO� INCLUDE� ����
BIT�ANIMATION�CONTROL� THROUGH�TWO�
FURTHER�PROGRAMS��(;E?�HCG��� AND�
+F;S�HCG���� WHICH�DO�EXACTLY�AS�THEI�
NAMES�SUGGEST��8ITH�(;E?�HCG��� A�
SERIES�OF����BIT�FRAMES�ARE�EASILY

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

A� SORT�OF�FAKE�EMBOSS
� USING�THE�
FOREGROUND�AND�BACKGROUND� PALETTE�
COLOURS�TO�HIGHLIGHT�THE�OUTLINE�OF�THE�
BRUSH��"GAIN
� USED� ON� TEXT
� THESE�ARE�
QUICK�WAYS�OF�PRODUCING�NEAT�EFFECTS�

%.-3 23("
-IKE��?FOR?�+;CHN�� +?LMIH;F�+;CHN� CAN�
DO�QUITE�A� LOT�WITH� TEXT�� #OTH�CAN�USE�
SCALABLE�FONTS
� $OLOR'ONTS� AND�
NORMAL�"MIGA�BITMAP�FONTS
� AND�BOTH�
OFFER�THE�USUAL� SELECTION�OF�BOLD
�
ITALIC�AND�UNDERLINED�STYLES�

"LTHOUGH�+?LMIH;F�+;CHN� COULD�BE�
BETTER�IN�THE�WAY�IT�HANDLES�
$OLOR'ONTS
� IT� IS�THE�FLEXIBILITY�IT�
PRESENTS�WHEN�ADDING�TEXT�THAT� IS�
IMPORTANT�� *MAGINE�THAT�YOUiVE�JUST�
ENTERED�A� LINE�OF�TEXT�BUT�DON�T� LIKE�
ITS�STYLE��"LL�YOU� NEED�DO� IS�MOVE�THE�
CURSOR�BACK�TO�THE�START�OF�THE� LINE�
AND�CHANGE�THE�STYLE� USING�A�.ENU�
TOOL�� *T�IS�EVEN�POSSIBLE�TO�MAKE�
LOWER�CASE�TYPE�BECOME�UPPER�CASE�
	OR�VICE�VERSA

� CHANGE�THE�TEXT�
COLOUR�AND�SET� ITS� ALIGNMENT�� �THOUGH�
DOING�THE� LATTER�CAN�BE�A� LITTLE�
STRANGE�BECAUSE�THERE�ARE�NO�FIXED�
MARGINS�TO� RELATE�TO�

5EXT�MANIPULATIONS�CAN�BE�MADE�
AT�ANY�TIME�WHILE�THE�CURRENT�TEXT� IS�
STILL� ACTIVE� 	THAT� IS
�BEFORE�ANY�OTHER�
PROCESS� IS�STARTED�BY�THE�USER
� BUT�
THE�TYPEFACE� ITSELF�CANNOT�BE�
CHANGED� IN�THIS�MANNER�SINCE� LOADING�
A� NEW�FONT�AUTOMATICALLY�EXITS�TEXT�
MODE
� THUS�STAMPING�THE�CURRENT�TEXT�
INTO�PLACE�

COMPILED� INTO�A� ��
� ��
� ���OR����BIT�
ANIMATION�AND�THEY�CAN�BE�SCALED�
TOWN�ON�THE� FLY�AND�COMPRESSED�WITH�A�
�HOICE�OF�THREE�DIFFERENT�MODES�TO�
�AVE�SPACE�

+F;S�HCG��� IS� USED� TO� PLAY�BACK�
HE�NEW�ANIMATION��5HE�MAIN� DRAWBACK�
WHICH� IS�ACTUALLY�THE�"MIGA�S� FAULT�
SINCE� IT�CAN�T�MOVE�THE�DATA�FAST�
�NOUGH
� IS�THAT�FULL�SPEED
� ���FRAMES�
�ER�SECOND�OVERSCAN�HI�RES�ANIMATION�
S
� AS�YET
� IMPOSSIBLE��#UT�AS�
�ISUALISING�TOOLS�FOR�ANIMATORS�� �
ISPECIALLY��%�ANIMATORS�� �THEY�WILL�
IROVE� INVALUABLE�FOR�TESTING�RENDERS�AT
�
SAY
� QUARTER�SCREEN�SIZE�� 1ERSONALLY
� *�
mISE�THIS�FEATURE�VERY�REGULARLY�AND�FIND�
T�MOST� IMPRESSIVE�

/EW�VERSIONS�OF�*J;F#INE?S�

CONTINUED�ON�PAGE�40

/1(-3(-&�# ,-�%(-$
*F�YOUiVE�EVER�TRIED�TO�PRINT�OUT�
IMAGES�FROM��?FOR?�+;CHN�YOUiLL� KNOW�
HOW�BASIC� IT�CAN�BE��8ITH�+?LMIH;F�
+;CHN�NB?� SITUATION� IS�CONSIDERABLY�
BETTER��"�COUPLE�OF�SET�UP�REQUESTERS�
ALLOW�THE�EASY�ADJUSTMENT�OF�A�WHOLE�
RANGE�OF�SETTINGS
� INCLUDING�SCALE�AND

COLOUR�IMAGES�TOGETHER
� BUT�THE�
RESULTS�MAY�GET�A� LITTLE�DODGY�WITH�
FEWER�COLOURS
� PARTICULARLY�BECAUSE�
+?LMIH;F�+;CHN� CANNOT�HANDLE�)".�
	OR�)".�
� IMAGES�� *N�FACT
�+?LMIH;F�
+;CHN�CAN�ONLY�EMPLOY�BETWEEN� ��
AND�����COLOURS
� DEPENDING�ON�THE�
MODEL�OF�"MIGA� IT�IS� USED� ON
�
WHICH� SEEMS�A� LITTLE�NEGLIGENT�
SINCE�)".�MODE�HAS�BEEN�WITH�

US� FOR�NIGH� ON�EIGHT�YEARS�NOW�

1.4-#(-&�4/�3'$�1$23
(ATHERING�UP�THE� LOOSE�ENDS� *� SHOULD�
MENTION�THAT�THREE�DIFFERENT�DITHERING�
TYPES�ARE� AVAILABLE�TO�SMOOTH�OUT�
IMAGES�WITH� FEWER�COLOURS�THAN�THEY�
SHOULD�HAVE�� �4IMPLE
�1ATTERN�AND�
'LOYD�4TEINBERG�� 'LOYD�4TEINBERG�
TAKES�THE� LONGEST�TO�EXECUTE�BUT�
PRODUCES�THE�BEST�RESULTS�

4HOULD�YOU� NEED�TO�GRAB�SCREENS�
FROM�MULTI�TASKING�PROGRAMS


CENTRING
� AS�WELL� AS�THE�
MORE�USUAL�1REFERENCES�
SETTINGS� FOR�PRINT�QUALITY�
CONTROL�� #ECAUSE�OF�THIS�
FLEXIBILITY� IT�IS� POSSIBLE�
TO�GET�GOOD�QUALITY�
OUTPUT�TO�ANY�SUPPORTED�
PRINTER�� �1OST4CRIPT�OR�
OTHERWISE�

,(7(-&�(3
5HE�TWO�WORK�SCREENS� IN�
�?FOR?�+;CHN�MUST�
ALWAYS�THE�SAME�SIZE
�
WHEREAS�+?LMIH;F�+;CHN�
ALLOWS�THEM�BE�DIFFERENT�
SIZED
� IF�YOU�WANT
�WHICH�CAN�BE�
HANDY�IF�YOU�ARE� RUNNING�SHORT�OF�
MEMORY�� *T�IS�EVEN�POSSIBLE�TO�DEFINE�
SCREEN� SIZES�WHICH� ARE�COMPLETELY�
NON�STANDARD
� SUCH� AS�����X����
�
FOR�INSTANCE�� 1ROSPECTIVE�VIDEO�USERS�
WILL�BE�HEARTENED�TO�HEAR�THAT�FULL�
OVERSCAN� IS� AVAILABLE� IN� ALL�
RESOLUTIONS�

#UT�MORE� IMPORTANT�THAN� THE�
MIXED�SCREEN� SIZES� IS�THE�FACT�THAT�
EACH�SCREEN�CAN� ALSO� HAVE�
COMPLETELY�DIFFERENT�COLOUR�PALETTES��
4HOULD� THE�TWO� IMAGES�NEED�TO�BE�
COMBINED
� A�1ALETTE�.ERGE�CAN�BE�
EXECUTED�TO�CONSTRUCT�ONE�PALETTE�
WHICH�WILL� SUIT�BOTH� IMAGES� AS�CLOSELY�
AS�POSSIBLE�� 0BVIOUSLY�THIS�METHOD�
WILL�WORK�WELL�WHEN�MATCHING�����

����4�
L � ? J J I
I)�FL� BF�� L)��c4�I\P�� *P� FLF� 1P

-OOK�WHAT�&5@A>=1;�&19=B�CAN�DO�TO�
A�SIMPLE�PIECE�OF�TEXT�BY�PICKING�IT�
UP�AS�A�BRUSH�AND�APPLYING�A�FEW�
IMAGE�PROCESSING�EFFECTS�

+?LMIH;F�+;CHN� PROVIDES�A�GRABBER�TO�
DO�THIS�DIRECTLY�

*F�YOU�WANT�THE�PROGRAM�TO�START�
IN� A�PARTICULAR�CONFIGURATION� IT� IS�AN�
EASY�TASK�TO�EDIT�AND� SAVE�THE�
DEFAULT�SETUP�WHICH� IS� LAUNCHED�
EVERY�TIME�THE�PROGRAM� IS� RUN��:OU�
COULD
� FOR� INSTANCE
�DECIDE�THAT�YOU�
WANT����COLOUR�1"-�-O�3ES�0VERSCAN�
WITH� 'LOYD�4TEINBERG�DITHERING�AND�
AUTOMATIC� RESIZE�APPLIED� TO�ANY�
IMAGES�WITH�MORE�THAN����COLOURS�
WHICH�ARE� LOADED� IN��4IMPLY�SET�THE�
PROGRAM� UP�THIS�WAY
� SAVE�THE�CONFIG�
FILE� ACCORDINGLY�AND�#OBiS�YOUR�UNCLE�

"LL� IN� ALL
�+?LMIH;F�+;CHN�M � FORTE� IS�
NOT�ACTUALLY�PAINTING�� �BUT�AS�AN�
IMAGE�PROCESSOR�IT�CERTAINLY�SCORES�
HIGHLY�� *F�YOU�ARE� LOOKING�FOR�A�
REASONABLY�PRICED� IMAGE�PROCESSOR�
WITH� PAINT�THROWN� IN
� THIS�MAY�WELL� BE�
YOUR�BEST�BET�FOR�THE�TIME�BEING�

*N�ORDER�TO� RUN�+?LMIH;F�+;CHN�
YOUiLL� NEED�ANY�"MIGA�WITH�AT�LEAST�
�.B�OF�3".�� �BUT�PREFERABLY�WITH�
PLENTY�MORE�
m� (ARY�8HITELEY�IS�AVAILABLE�VIA�Eb
MAIL� AS�DRGAZ!CIX�COMPULINK�CO�UK�

/CPQML?J�"F
(9FGCB5@�(5=BH�:FCA�!H5@M�=G�JM=B;�
:CF�H<9�DCG=H=CB�C:�;C8:5H<9F�C:�
D5=BH�DFC;F5AG���5FM�/<=H9@9M�
5GG9GG9G�=HG�DFCGD97HGW

----%----'�
2'.//(-&� +(23
.ANOKJ=H�.=EJP<<<<<<<<<< Z�����
BY�$LAONTO�
'ROM�.ICRO�1"$&�6,�-TD�
d������������

" ' $ " * . 4 3 �
/ $12.- +� / (-3

%OCUMENTATION� m �m �m �m �0
5HE�MANUAL� *� SAW�WASNiT�THE�FINAL�VERSION
�
BUT�IT�WAS�CHOCK�FULL� OF�DETAILS�ON� ALL� KINDS�
OF�"MIGA� ISSUES
� INCLUDING�*> KLHG: E�*: BG M�

4PEED� m �m �m �m �0
/OT�THE�FASTEST�WHEN� IT�COMES�TO� IMAGE�
PROCESSING�BUT
� CONSIDERING�THE�COST
� BY�
NO�MEANS� A�SLOUCH�

2UALITY� m �m �m �m �0
(ENERALLY�GOOD
� THOUGH� LET�DOWN� IN�A�
COUPLE�OF�THE�PAINTING�AREAS�

'EATURES� m �m �m �m �0
1LENTY�OF�TOP�NOTCH� IMAGE�PROCESSING�LET�
DOWN�BY�SOME� LACKLUSTRE�PAINT�TOOLS�

&ASE�OF�6SE� m �m �m �m �0
0N�A�PAR�WITH��> ENQ> �*: BG M�

1RICE�7ALUE� m �m �m �m �0
'OR�AN� IMAGE�PROCESSOR�THAT�HAS�PAINT�
CAPABILITY�THE�PRICE� IS� REALLY�QUITE�
REASONABLE�

.TCP?JJ� P?RGLE� ^ �^ �^ �^ �M
*F�YOU�NEED�A�CHEAP�BUT�POWERFUL�ENTRY� INTO�
IMAGE�PROCESSING�WITH� PAINT�FUNCTIONS�
THROWN� IN
� *> KLHG: E�* : BG M�IS�BY�FAR�YOUR�
BEST�BET�� 2UIRKY�BUT� IRRESISTIBLE�

".*("�4)011&3�m �*446&����m �+6/&� ����� + + +
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5HIS�SIMPLE�LOOKING�INTERFACE� IS�THE�KEY�TO�*5@@1�>@<
�:OU� j PAINTk� THE�
LANDSCAPE� IN��%� IN�THE�BOX�ON�THE� LEFT
� USING�COLOURS�THAT�REPRESENT�DIFFERENT�
ALTITUDES
� AND�THE��%�VIEW�ON�THE�RIGHT�SHOWS�A�SELECTED�PORTION�OF�IT� IN��%

8ITH�#1:5&1B8�YOU�CAN�DESCRIBE�A�PATH� BY�CLICKING�ON�THE�TERRAIN�TO�PRODUCE�
A�SET�OF�LINKED�POINTS��5HE�PATH�THEN�FOLLOWS�THE�CONTOURS�OF�THE�LANDSCAPE�� �
IN�THE�AIR�OR�ON�THE�SURFACE
�ACCORDING�TO�THE�TRANSPORT�TYPE�YOU�CHOOSE

SMOOTH�OUT�ONE�AREA�OR� ROUGHEN�
ANOTHER�SO�THE�GROUND� BECOMES�
IRREGULAR�AND�MORE� LIFELIKE�

(RANTED
� IF�YOUiVE�GOT�1CMN;+LI��
	OR�LATER
�THEN�YOU�CAN� IMPORT� *''�
IMAGES� AND� TURN�THEM� INTO�
LANDSCAPES
� SO�YOU�WONiT�PERHAPS�
NEED� /?LL;!ILG�� BUT�OWNERS�OF�
EARLIER�VERSIONS�MAY�WELL� FIND� IT�
INDISPENSABLE�

6SING� /?LL;!ILG� IS�QUITE� LIKE�
USING�A� PAINT�PROGRAM�� %IFFERENT�
COLOURS
�WHICH� REPRESENT�DIFFERENT�
SURFACE�ELEVATIONS�JUST� LIKE�ON�MAPS
�
ARE� APPLIED�TO�THE� LAND�SURFACE�WITH� A�
DRAWING�TOOL�WHICH� CAN�BE� RESIZED�
ANYWHERE�BETWEEN�VERY�FINE� AND�VERY�
COARSE�� #UILDING�UP�THE�COLOURS�
BUILDS�UP�THE�BASIC� LANDSCAPE�

0NCE�THE� LANDSCAPE�STRUCTURE�
HAS�BEEN�ESTABLISHED� IT�CAN� BE�FINE��
TUNED� TO�MAKE� IT� LOOK�A�WHOLE� LOT�
MORE�CONVINCING��"�MOUNTAINSIDE�CAN�
BE�DRAGGED�OUT� INTO�SPURS
�VALLEY�
EDGES�CAN�BE� ROUGHENED� UP�A�BIT�OR�
CONTOURS�SMOOTHED�OUT�FOR�A�MORE�
REALISTIC� APPEARANCE�� *T�S�EVEN�
POSSIBLE�TO�ADJUST�THE�OVERALL� HEIGHT

D �CPP?DMPK�?LB�EM

CERTAINLY�WELL�WORTH�CONSIDERING�

, *$/ 3'
)AVING�CREATED�YOUR�OWN� LANDSCAPES�
YOUiLL�WANT�TO� RENDER�THEM�AND�
PROBABLY�MOVE�AROUND� IN�THEM�AND�
ANIMATE�THE� RESULTING�JOURNEY��8HILE�
1CMN;� CAN� ALREADY�DO�THI
S� IT�ISN�T�
EXACTLY�THE�EASIEST�PROCEDURE�
AROUND��8HICH� IS�WHY�(;E?+;NB� CAN�
BE�A� REAL� BOON�

(;E?+;NB� IS� PRETTY�EASY�TO�USE��
"T�ITS�SIMPLEST�ALL� THATiS� NEEDED� IS�TC�
LOAD�A�TERRAIN
� SELECT�YOUR�TRANSPORT�
MODE� 	(LIDER
�+ET
�$RUISE�.ISSILE
�
)ELICOPTER
� %UNE�#UGGY�OR�
.OTORCYCLE

� ADD� POINTS�TO� INDICATE�
WHERE�YOUR�TRAVELS�WILL� TAKE�YOU
� SET�
THE� REQUIRED�NUMBER�OF�FRAMES�AND�
THEN�ACTIVATE�(;E?+;NB� TO�WRITE�A�
SCRIPT�WHICH� 1CMN;� CAN� UNDERSTAND��
5HE�PATH
� AND�THE�VIEW�FROM� IT
� CAN�
BE�TESTED� IN�WIREFRAME� PREVIEW�

5HE�DIFFERENT�TRANSPORT�TYPES�
MAKE�PATHS�PERFORM� IN�WAYS� SIMILAR�
TO�HOW�THE�ACTUAL�VEHICLE�WOULD�
PERFORM�� �FOR� INSTANCE
� A�MOTORCYCLE�
WILL� HUG�THE�GROUND�CLOSELY
�WHILE�A�
JET�WILL� BANK�SMOOTHLY�AND�PRESENT�AR�
AERIAL�VIEW�� &ACH�SETTING�CAN�BE�
MODIFIED� BY�THE�USER�TO�CHANGE�THE�
HEIGHT�ABOVE�THE�GROUND
� ITS�BANKING�
AND�OBJECT�TRACKING�AND�WHETHER�OR�
NOT�THE�VEHICLE�TRAVELS� SMOOTHLY�OR

�5FM�/<=H9@9M�9LD@CF9G�5�7CID@9�
C:�DFC;F5AG�H<5H�9B56@9�MCI�HC�
ACJ9�5BM�ACIBH5=B�

�
IRTUAL�3EALITY�
-ABORATORIESi� �%�
LANDSCAPE� RENDERER�1CMN;��
AND� ITS�BIGGER�BROTHERS�
1CMN;+LI� AND� 1CMN;+LI��� HAVE�BEEN�

AROUND�FOR�SOME�TIME�NOW
� BUT�WITH�
MORE� POSSIBILITIES�THAN�EVER�BEFORE�
FOR�MAKING�AND� PLAYING�BACK�
SPECTACULAR�ANIMATIONS�� �ESPECIALLY�
IN�)".��OR�EVEN����BIT�� �MANY�NEW�
HORIZONS� HAVE�BECOME�AVAILABLE�TO�
THEIR�OWNERS�

5WO�PROGRAMS�DESIGNED�TO�WORK�
ALONGSIDE� 1CMN;� ARE� /?LL;!ILG� AND

�KJPEJQA@�BNKI�L=CA���

*J;C+C;S?L�AND�*J;F+L?M?HNM� HAVE�
ALSO�BEEN� RELEASED�

$ENTAUR�HAS�TAKEN�THE�UNUSUAL�
STEP�OF�PUBLICLY�RELEASING�DEVELOPER�
DOCUMENTS
� AND� LOTS�OF�OTHER�SUPPORT�
FILES�AS�WELL
�TO�ENCOURAGE�
WIDESPREAD�ACCESS�TO�THE�CARD� BY�
PROGRAMMERS�AND
�JUDGING�BY�THE�
NUMBER�OF�PRODUCTS�WHICH� ARE�NOW�
SUPPORTING�*J;FPCMCIH
� THE�COMPANY�
HAS�MADE�THE� RIGHT�DECISION�

#EFORE� *� FORGET
� THERE� IS�ALSO�NEW�
SOFTWARE�TO�DISPLAY�DIRECTLY�TO�THE�
*J;FPCMCIH� CARD� FROM��LN��?J;LNG?HN�
+LI@?MMCIH;F��
� *T� IS� ALSO� POSSIBLE�TO

(;E?+;NB�� AND� LANDSCAPING�BUILDING�
AND�MOTION�MAKING�ARE�THEIR�AIMS��
"ND�SINCE� *�VE�BEEN� HAVING�FUN�WITH�
THEM� *� THOUGHT�YOU�MIGHT� LIKE�TO�GET�
IN� ON�THE�ACT�TOO�

1(5$1�#$$/��
,.4-3 (-�'(&'
/?LL;!ILG� IS�A�TERRAIN� EDITOR�FOR�USE�
WITH� ANY�OF�THE� 1CMN;� SERIES�� *T�
PROVIDES�ALL� THE�TOOLS�TO�EITHER�MODIFY�
AN�EXISTING� LANDSCAPE�OR�TO�CREATE�A�
COMPLETELY�NEW�ONE�� *T�CAN�BUILD�
MOUNTAIN� RANGES�OR�CREATE�VALLEYS


DIRECTLY�FLIP�TO�*J;C+;CHN� WHEN�
RETOUCHING�IS� REQUIRED��"����BIT�
SCREEN� BLANKER
�WHICH� HAS�HAD�TWO�
INCARNATIONS� SO�FAR
� PROVIDES� j/EW�
"GEk�EFFECTS�TO�SOOTHE�THE�MIND� AS�
WELL� AS� SAVE�YOUR�SCREEN��"�)OT�,EY�
ADDITION� HAS�BEEN�MADE�TO�DIRECTLY�
DISPLAY�2UICK3ENDER�FILES�DIRECT�FROM�
$G;ACH?
� "ND�THE� LATEST�SOFTWARE�
RELEASE� LETS�YOU�DISPLAY�(*'�IMAGES�
DIRECTLY�ON�*J;FPCMCIH


8ATCH�THIS�SPACE�FOR�MORE�
THRILLING� INSTALMENTS�OF�*J;FPCMCIH� � �

/B?�)?RN�"?H?L;NCIH

*F�YOU�WANT�TO�GET�THE� LATEST�

SOFTWARE�DIRECT�FROM�THE�64"�YOU� CAN

+"3(0/�#645&34�b �+"3(0/�#645&34�b�+"3(0/�#645&3�
4PLINE�� �"�MATHEMATICALLY�PRODUCED�CURVE�WHICH�SMOOTHLY�JOINS�SEVERAL�

SEPARATE�POINTS�TOGETHER�BY�EXTRAPOLATING�BETWEEN�THEM�� 4PLINES�ARE�
OFTEN� USED�TO�REMOVE�SEVERE�CURVES� IN�BOTH��%�WORK�AND� %51

OF�AN� AREA� IF�NECESSARY�
5HE�VERSION� OF�/?LL;!ILG� *�WAS�

USING�	VL�0A
� HAS�A�FEW�DRAWBACKS�� �
ITiS� NOT�PARTICULARLY�FAST
� AND� CAN�BE�
A�BIT�OF�A�PIG�TO�MASTER�COMPLETELY
�
MAINLY�BECAUSE�THE�THIN�MANUAL�
DOESNiT�COVER�THE� FEATURES� IN� QUITE�
ENOUGH�DETAIL��"LSO
� THE�HANDY�j�%�
7IEWk� ONLY�SHOWS�A�SMALL� PORTION�OF�
THE�ENTIRE�TERRAIN� AND�SO� IS�ONLY� REALLY�
USEFUL� FOR�DETAIL�WORK�� #UT�AS�AN�
INTERIM�SOLUTION� FOR�1CMN;� USERS�
WANTING�A�TERRAIN� EDITOR
� /?LL;!ILG� IS

CALL�THE�$ENTAUR�##4�ON�f ����������
���������5HERE� IS�ALSO�AN�*J;FPCMCIH�
CONFERENCE�ON�$*9�� %.4�ALSO� HAS�AN�
*J;FPCMCIH� AREA�ON� ITS�#ULLETIN� #OARD
� �f ������������� 	�PM�� ��AM�ONLY
�

*F�YOU�DONiT�HAVE�A�MODEM�YOU�
CAN�GET�HOLD�OF�RECENT�UPDATES�BY�
POST�FROM�&.�$OMPUTERGRAPHIC
�
WHICH� IS�PROVIDING�TWO�DISK�SETS�FOR�
_�����	INC�P�P

�5ELEPHONE�c������
�������FOR�MORE�DETAILS�

� 1LEASE�BEAR� IN�MIND�THAT�AS�THESE�
ARE�NOT� jOFFICIAL�� UPGRADES�YOU�MAY�
HAVE� LITTLE� LUCK�TRYING�TO�GET�YOUR�
ORIGINAL�DEALER�TO�SUPPLY�THESE�NEW�
VERSIONS�

FOLLOWS�ALL�THE�NOOKS� AND�CRANNIES�O��
THE� LANDSCAPE�

1ATHS�CAN�BE�DESIGNED�TO�BE�
ONE�WAY�OR� LOOPING�	SO�THAT�A�FLY��
THROUGH� REPEATS�FOREVER

� AND� THE�
PATH�CAN�BE�SMOOTHED�BY�CONVERTING�
IT�TO�SPLINE�BASED� CURVES�� 5HE�
CONSTRUCTION� POINTS�CAN�ALL� BE�
REPOSITIONED� AS�YOU� LIKE� AND�FINALLY�
SAVED�AND�EXPORTED�TO� 1CMN;� FOR�THE�
FINAL� RENDERING�INTO� AN�ANIMATION�

*F�YOU� USE� 1CMN;� FOR�ANIMATING�
JOURNEYS�THROUGH� LANDSCAPES
�(;E?Y
+;NB� WILL� MAKE�YOUR�PASSAGE�A�WHOLE�
LOT�EASIER�� #OTH� /?LL;!ILG� AND�+F;S��
�HCG� COME�COMPLETE�WITH�VERSIONS�
FOR�STANDARD�������BASED�"MIGAS�
AND�ACCELERATED�MACHINES�� "#
O O O O O O O O C �

2'.//(-&� +(23
2ANN=$KNI����������������������������� Z������
+=GA.=PD����������������������������� Z�����
FROM�� %IGITAL�.ARKETING� *NTERNATIONAL�
6NIT��
� 1OYLE� ��

/EWLANDS�%RIVE
� $OLNBROOK

#ERKSHIRE�4-��0%9�
d������������
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(ERMAN� )ISTORY� 4PORT
4PANISH� &NGLISH�8ORDS� 'IRST�"ID
*TALIAN� 4PELLING� (ENERAL�,NOWLEDGE

8RITE�OR�
TELEPHONE�FOR�
OUR�NEW�'3&&�
���PAGE�COLOUR�
BROCHURE�OF�
&DUCATIONAL�
AND�-EISURE�
SOFTWARE�

	1LEASE�STATE�
COMPUTER�TYPE


,OSMOS�4OFTWARE�-TD
� '3&&1045�	NO�STAMP�NEEDED
�
%6/45"#-&
�#EDS��-6���!1�
5ELEPHONE�������������OR�������

6,�PRODUCERS�OF�
EDUCATIONAL�SOFTWARE�
SINCE�����
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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

"LL�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

\ � � �� �
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�

854�&LECTRONICS�-TD� $HAUL� &ND�-ANE� -UTON� #EDFORDSHIRE� -6���&;� 5EL������������� 	�� LINES
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* F�YOUiVE�BEEN�FOLLOWING�THIS�
MUSIC�COLUMN� IN��<971�
)8>??5@�OVER�THE� LAST�FEW�
MONTHS�YOUiLL�HAVE�READ�ALL�

ABOUT�WHAT�SAMPLES�ARE
� HOW�THEY�
WORK�AND�THE�WAYS�IN�WHICH�THE�
"MIGA�STORES�THE�SAMPLE�DATA�ITSELF��

#UT�THE� STORY�DOESNiT �END�THERE


I F �I P L A I A I S 

9 �4 TA TTC� FTFR IC A L; � + �4 AW P LE

TO P � TRA N S � VO L

%R�5iS�!�)�HAS�BUILT�IN�SUPPORT�FOR�
*''�SAMPLES
�WITH�SPACE�FOR����
SEPARATE�SAMPLES��5HEY�RESPOND�TO�
NOTE�AND�VELOCITY�INFORMATION

AND�WHEN� IT�COMES�TO�ACTUALLY�
INTEGRATING�SAMPLES� INTO�YOUR�MUSIC�
THERE�ARE�A�FEW�CONSIDERATIONS�YOU�
SHOULD�BEAR� IN�MIND��5HIS�MONTH�
WEiRE�GOING�TO� LOOK�AT�THE�BEST�WAYS�
TO�DEAL�WITH� SAMPLES� IN�THE�CONTEXT

POINTED� OUT�THAT�ALTHOUGH� USING�THE�
"MIGA�TO�PROVIDE�THE�SAMPLES� IS�
CONVENIENT
� AND� INVOLVES� LITTLE�EXTRA�
COST
� IT�DOESN�T�PROVIDE�THE�HIGHEST�
QUALITY�AVAILABLE�

5HE�"MIGA�USES���BIT�SAMPLING�
TECHNOLOGY
�WHICH� IS�FINE�FOR�MANY�
SITUATIONS
� BUT�IF�YOU�WANT�TO�MOVE�

UP�TO
PROFESSIONAL��
STANDARD
�
$%�QUALITY�
SOUND
� THEN�YOU�
NEED�TO� LOOK�AT�
���BIT�STANDb
ALONE�SAMPLERS��
:OU�PAY�FOR�IT�OF�
COURSE� 	INDUSTRY�
STANDARD�
SAMPLERS� LIKE�

THE�"KAI�4�����AND�THE�&�MU� &MAX� **�
3ACK�WILL� COST�YOU�_�
����TO�
_�
���
�BUT�THE�PRICE� IS�ALWAYS�
COMING�DOWN
� AND�WITH�THE�
INTRODUCTION� OF�"KAIiS�4����AT�_����
YOU�CAN�ACCESS�GOOD�QUALITY�SOUNDS�
AT�A� REALISTIC�PRICE��5HE�COMPROMISE�
IS� IN�THE�FACILITIES�� �THE�4����HAS�ONLY�
EIGHT�NOTE� POLYPHONY
�MEANING�YOU�
CAN�ONLY�PLAY�EIGHT�NOTES�AT�A�TIME


2?KNJCQ�GL�
QCOSCLAC

+5AD@9G�<5J9�697CA9�GH5B85F8�
:5F9�=B�HC85M�G�AIG=7�A5?=B;��

,=A�,I7?9F�@CC?G�5H�H<9�K5MG�MCI�
75B�=B7CFDCF5H9�H<9A�=BHC�MCIF�

G9EI9B79G�CB�H<9��A=;5�

SEQUENCER�YOUiRE�USING�SUPPORTS�
THEM�� %R�5iS�%�- �IS�THE�MOST�
PROFESSIONAL�SEQUENCER�AVAILABLE�ON�
THE�"MIGA
� AND� IT�PROVIDES�FULL�
SUPPORT�FOR�INTERNAL�SOUNDS
� BUT�*iVE�
FOUND�THE�BEST�SEQUENCER�FOR�USE�
WITH� *''�SAMPLES� IS�'NLB<�2��5HIS� IS�
BECAUSE� IT�HAS�EXTENSIVE�FACILITIES�FOR�
CHANGING�THE�PITCH�AND� RESPONSE�
TIME�OF�THE�SAMPLE
� AS�WELL� AS�
ENABLING�YOU�TO�MAKE�KEYBOARD�
ASSIGNMENTS�TO�ANY�OF�THE�SAMPLES�
HELD� IN�MEMORY��.OST�OF�THE� IDEAS

2.4-#�2 ,/+(-&
"�MUSICAL� NOTE� IS�MADE�UP�OF�SOUND�
WAVES�THAT�HAVE�A�CERTAIN�PITCH�
	FREQUENCY
� AND�A�CERTAIN� LOUDNESS�
	AMPLITUDE
��8HEN�YOU�HEAR�A�PIECE�
OF�MUSIC
�WHAT�YOU�ARE� LISTENING�TO� IS�
A�MASS�OF�SOUND�WAVES�WHICH�
INCLUDE�MANY�DIFFERENT�FREQUENCIES�
AND�AMPLITUDES��5HE�RESULT
� IN�MOST�
CASES
� IS� A�VERY�COMPLEX�WAVEFORM�

4UPPOSE�YOU�COULD� jFREEZEk�THE�
SOUND�YOU�WERE� HEARING�AND�
MEASURE�THE�AMPLITUDE�OF�THAT�PART�
OF�THE�SOUNDWAVE��6SING�SOME�
AGREED�CONVENTION�YOU�COULD�THEN�
EXPRESS�THAT�AMPLITUDE�AS�A�NUMBER��
#Y�REPEATING�THE�PROCESS�YOU�WOULD�
GET�A� LIST�OF�NUMBERS
�WITH�EACH�
BEING�THE� NUMERICAL� EQUIVALENT�OF

THE�ORIGINAL� SOUND�
5HIS� IS�THE�

IDEA�BEHIND�SOUND�SAMPLING�� #Y�
USING�SPECIAL� HARDWARE�WHICH�GRABS�
AND�MEASURES�	DIGITISES
�THAT�
AMPLITUDE� INFORMATION�MANY�
THOUSANDS�OF�TIMES�A�SECOND
� IT�IS�
POSSIBLE�TO�BUILD�UP�A�VERY�DETAILED�
DIGITAL�COPY�OF�THE�ORIGINAL� SOUND�

5HIS�OPENS�UP�A�WHOLE�NEW�
WORLD�BECAUSE�COMPUTERS�CAN�THEN�
BE�USED�TO�CARRY�OUT�SOPHISTICATED�
EDITING
�MAKING�IT�POSSIBLE�TO�
ACHIEVE�EFFECTS�WHICH� ARE� IMPOSSIBLE�
WITH�CONVENTIONAL� ANALOGUE� RECORDING�
TECHNIQUES��:OU�CAN�TAKE�PIECES�OF�
ONE�SOUND�AND�MIX�THEM�WITH�
ANOTHER
�SPEED�UP�OR�SLOW�DOWN�THE�
RATE�AT�WHICH� A�SAMPLE� IS�PLAYED
� OR

EVEN�SHIFT�THE�
TIME�POSITION�OF�A�

SAMPLE�BEFORE�ADDING�IT�BACK�TO�
ITSELF�IN� A�MODIFIED�FORM��"S�YOU�
WOULD�EXPECT
�THE�QUALITY�OF�THE�
RESULT�DEPENDS�ON�THE�ACCURACY�OF�
THE�DIGITISATION� PROCESS
� AND�HERE�
THERE�ARE�TWO�VARIABLES�TO�CONSIDER��
SAMPLING�RATE� AND�THE� RESOLUTION�OF�
THE�NUMBERS�USED�TO�DEFINE�THE�
AMPLITUDE��'AST�SAMPLING�RATES�GIVE�
BETTER�WAVEFORM�DETAIL��:OU�CAN�ALSO�
IMPROVE�QUALITY�BY�INCREASING�THE�
RANGE�OF�NUMBERS�USED�TO� REPRESENT�
THE�AMPLITUDE�MEASUREMENTS�

0N�THE�"MIGA
�AMPLITUDE�
DIGITISATION� IS� PERFORMED�TO�AN�
ACCURACY�OF���BITS
� SO�THERE�ARE�����
POSSIBLE�VALUES��5HIS� IS�SUFFICIENT�FOR

PRODUCING�SOME�EXCELLENT�PLAYBACK�
SOUNDS�WITH�THE�"MIGAiS� INTERNAL�
SOUND�CHIPS
� BUT�NOT�AS�GOOD�AS�$%�
TECHNOLOGY�SAMPLING�	WHICH� USES� ����
BIT�RESOLUTION
��5HIS� HAS� LIMITED�THE�
INTEREST�IN�"MIGA�SAMPLING�FOR�THE�
MORE�DEMANDING�APPLICATIONS�BUT
�
FOR�NON�PROFESSIONAL�USE
�"MIGA�
SAMPLERS�HAVE�CAUGHT�ON� IN�A�BIG�
WAY��"LL�"MIGA�SAMPLING�SOFTWARE�
MAKES�USE�OF�THE� *''��479�SAMPLE�
FORMAT
� SO�SOUNDS�CAPTURED�WITH�ONE�
PROGRAM�CAN�BE� LOADED�AND�USED�
WITH�ANY�OF�THE� LARGE�NUMBER�OF�*''��
BASED�MUSIC�PROGRAMS��"LL�YOU�NEED�
TO�GET� INTO�THE�WORLD�OF�SAMPLING�IS�
SOME�DIGITISER�HARDWARE�AND�THE�
SOFTWARE�TO�CONTROL� IT�� �MOST�"MIGA�
SAMPLING�PACKAGES� INCLUDE�BOTH�

5HE�GRAPHIC�EDITING�SCREEN�OF�#CA93	.��WHERE�YOU�CAN�PAINT�BARS�ONTO�THE�
SCREEN�TO�PLAY�SAMPLES�AT�ANY� LENGTH�YOU�WANT
� AND�AT�ANY�PITCH
OF�MUSIC�SEQUENCED� ON�YOUR�"MIGA�

*F�YOU�WANT�TO�USE�SAMPLED�
SOUNDS�WITH�YOUR�SEQUENCED�MUSIC�
YOU�CAN�EITHER�USE�THE�SAMPLING�
CAPABILITIES�ON�THE�"MIGA� ITSELF�OR�AN�
EXTERNAL�SOUND�SAMPLER�� *T�SHOULD� BE

COMPARED�TO�THE�4L000iS����NOTE�
POLYPHONY�

#UT�DONiT�COUNT�THE�"MIGAiS�
SOUND�CAPABILITIES�OUT�� *T�S�STILL�VERY�
USABLE
� AND�BEAR�IN�MIND�THAT�A� LOT�OF�
THE�EARLY�SAMPLING�DONE�ON�SYSTEMS

LIKE�THE�'AIRLIGHT�WAS���BIT��5HE�"MIGA�
CAN�ALSO� PROVIDE�A�VERY�GOOD�
SKETCHPAD� IF�YOU�WANT�TO�SEE�HOW�
SAMPLES�WILL�WORK�TOGETHER
� BEFORE�
GOING�INTO�A� PROFESSIONAL� STUDIO�AND�
RE�SAMPLING�THEM�ON�A� HIGHER�QUALITY�
INSTRUMENT��"ND�EVEN�TODAY
� BANDS�
LIKE�6RBAN�4HAKEDOWN�USE�THE�
"MIGAiS� INTERNAL� SOUNDS�TO� PRODUCE�
HIT�RECORDS�

*F�YOU�WANT�TO�USE�"MIGA� *''�
SAMPLE�FILES� IN�YOUR�SEQUENCED�
MUSIC
�YOU�HAVE�TO�BE�SURE�THAT�THE

".*("�4)011&3�m �*446&����m �+6/&� ����
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$%�� �$OMPACT�%ISC�� �A�VERY�HIGH�QUALITY�DIGITAL� MUSIC�STORAGE�MEDIUM�

*''�� � *NTERCHANGE�'ILE�'ORMAT� IS�A�MEANS�BY�WHICH�DATA�FROM�DIFFERENT�GRAPHICS�
OR�SOUND�SAMPLING�PROGRAMS�CAN�BE�SAVED� IN� A�COMPATIBLE�WAY�� *T�ALLOWS�
DATA�TO�BE�EXCHANGED�BETWEEN�PROGRAMS�VERY�EASILY�AND�AVOIDS�THE�
SITUATION�ON
�SAY
�THE�1$�WHERE�DOZENS�OF�DIFFERENT�GRAPHICS�PACKAGES�EACH�
SAVE�DATA� IN� INCOMPATIBLE�FORMATS�

.ULTI�TIMBRALITY�� �5HE�ABILITY�OF�A�SYNTH�TO�PLAY�DIFFERENT�NOTES�USING�DIFFERENT�
VOICES� 	OR�TIMBRES
�AT�THE�SAME�TIME�� FOR�EXAMPLE
� PLAYING�A�DRUM�SOUND
� A�
BASS�AND�A�PIANO�SOUND� SIMULTANEOUSLY�

1ITCH�� �5HE�MEASUREMENT�OF�HOW� jHIGHk�OR�j LOWk� A�NOTE� IS��5HE�HIGHER�A�NOTE�S�
PITCH
� THE�HIGHER�ITS�FREQUENCY�

1OLYPHONY�� �5HE�ABILITY�OF�A�SYNTHESISER�OR�OTHER�ELECTRONIC� INSTRUMENT�TO�PLAY�
MORE�THAN�ONE�NOTE� AT�THE�SAME�TIME
� > BMA > K �AS�SEPARATE�VOICES�OR�TIMBRES�
OR�AS�CHORDS�OF�ONE�SOUND��$OMPARE�THIS�WITH�MULTI�TIMBRALITY�

DISCUSSED� HERE
� HOWEVER
�WILL�WORK�
WHATEVER�SEQUENCER�YOUiRE�USING
�
AND� REGARDLESS�OF�WHETHER�THE�
SAMPLES�ARE�"MIGA� *''�FILES�OR�THOSE�
IN�AN�OUTBOARD� STAND�ALONE�SAMPLER�

2 ,/+$�38/$2
4AMPLES�CAN�BE�USED� IN� ALL� SORTS�OF�
CONTEXTS
� BUT�THERE�ARE�A�FEW�WAYS� IN�
WHICH� THEY�ARE�MOST�COMMONLY�USED��
'IRST�THEREiS�THE�ONE�OFF�jHITk� � �A�
SAMPLE�OF�A�VERY�SMALL� SOUND�
ELEMENT
� USUALLY�A�NOTE�ON�A�MUSICAL�
INSTRUMENT�OR�THE� SOUND� OF�A�
PERCUSSION� INSTRUMENT�BEING�HIT��5HE�
ADVANTAGE�OF�THIS�APPROACH� IS�THAT� IT�
TAKES�UP�VERY�LITTLE�SAMPLE�MEMORY
�
USUALLY�BEING�LESS�THAN�A�SECOND� *N�
LENGTH
� AND�ENABLES�YOU�TO�DO�
WHATEVER�YOU� LIKE�WITH� IT�ONCE�YOUiVE�
GOT� IT�� 4AY�FOR� INSTANCE�YOU�SAMPLE�A�
NOTE�FROM�A�BASS� INSTRUMENT��:OU

CAN�NOW�RECORD�A�BASS� PART�WITH� IT� IN�
YOUR�SEQUENCER
�JUST�AS�YOU�WOULD�
WITH�A� BASS�SOUND�ON�A�SYNTH�

8HEN�YOU�DO�SAMPLE�A�MUSICAL�
HIT�LIKE�THIS
� SPEND�TIME�DETERMINING�
WHICH� PITCH�YOU�HAVE�SAMPLED
� AND�
ASSIGN� IT�TO�BE�TRIGGERED� FROM�THE�
SAME� PITCH� ON�THE� KEYBOARD��5HIS�
SAVES�A� LOT�OF�TIME�WHEN�YOU� COME�TO�
PLAY�ALONG�WITH�OTHER�INSTRUMENTS�� �
YOU�WON�T�BE�FUMBLING�AROUND�
TRANSPOSING�THE�NOTES� IN�YOUR�HEAD�

5HE�PROBLEM�WITH�ONE�HIT�
SAMPLES� IS�THAT�THEY�DONiT �STAND� UP�
TO�TRANSPOSITION�TOO�WELL�� *T�DEPENDS

�.A>�IKH;E>F�BL�MA:M�
HG>�ABM�L:FIE>L�
=HG�M�LM:G=�NI�MH�
MK:GLIHLBMBHG�P > EE��

ENTIRELY�ON�THE�SOUND�BEING�USED
� BUT�
IF�YOU�TRY�PLAYING�THE�SAMPLE�MUCH�
HIGHER�OR� LOWER�THAN� ITS�ORIGINAL� PITCH�
IT�STARTS�TO�SOUND� LESS� REALISTIC��5HIS�
IS�JUST�A� NATURAL� PROPERTY�OF�SOUND�
AND�TIMBRE
� AND�TO�OVERCOME� IT�YOU�
NEED�TO�DO�A�NEW�SAMPLE�AT�THE

POINT�WHERE�THE�SOUND� STARTS�TO�
SUFFER�� 'OR�EXAMPLE
�YOU�MIGHT�DO�A�
SAMPLE�OF�A�BASS�AT�$�
�WHICH�
SOUNDS�GOOD�UP�TO�ABOUT�'����:OU�
THEN� NEED�TO�TAKE�ANOTHER�SAMPLE�OF�
THE� INSTRUMENT�AT�(�
�AND�SO�ON� UP�
THE� KEYBOARD�UNTIL�YOUiVE�COVERED�THE�
RANGE�THAT�YOU�WISH�TO�USE��5HIS�
TECHNIQUE� IS�CALLED�MULTI�SAMPLING�

5HIS�OF�COURSE�MIGHT�NOT�ALWAYS�
BE� PRACTICAL�� *F�YOUiVE�SAMPLED�THE�
SOUND�FROM�A� RECORD
� FOR�INSTANCE
�
YOU�MAY�ONLY�BE�ABLE�TO�GET�ONE�NOTE�
FOR�SAMPLING
�WHICH�NATURALLY�LIMITS�
THE� RANGE�AT�WHICH�YOU�CAN�USE� IT�
EFFECTIVELY��5HERE�ARE�QUITE�A�FEW�
COMPANIES� PRODUCING�$%S�WHICH�
PROVIDE�SOUNDS� READY�TO�BE� SAMPLED
�
AND�THESE�USUALLY�GIVE�YOU�MORE�THAN�
ONE� NOTE�OF�AN� INSTRUMENT�TO�SAMPLE�
SO�THAT�YOU�CAN�CREATE�EFFECTIVE�
MULTI�SAMPLED� INSTRUMENTS�

5HE�OTHER�PROBLEM� IS�MEMORY��
4OMETHING� LIKE� A�PIANO�NEEDS�TO�BE�
SAMPLED� RELATIVELY�FREQUENTLY�UP�THE�
KEYBOARD�TO�MAKE� IT�SOUND� REALISTIC
�
AND�THIS�CAN�EAT�UP�YOUR�AVAILABLE�
MEMORY�AS�YOU� STORE�ALL� THE�SEPARATE�
SAMPLES�NEEDED�TO�MAKE� UP�THE

"�j H ITk� IS�A�SHORTER�SAMPLE�� *T�TAKES�
UP� LESS�MEMORY�AND�ENABLES�YOU�TO�
DO�MORE�WITH� IT� IN�YOUR�SEQUENCER

ENTIRE� INSTRUMENT��5RY�TO�DETERMINE�
THE� RANGE�OF�THE�PART�BEFORE�YOU�
RECORD�THE�SAMPLES�� �THIS�COULD�SAVE�
YOU�A� LOT�OF�WASTED�TIME�AND�EFFORT�
WHEN�YOU�COME�TO�USE�THEM�

+../�3'$�+../
"NOTHER�USEFUL� APPLICATION�OF

SAMPLING�IS�TO�CREATE�WHAT�ARE�KNOWN�
AS�SAMPLE� LOOPS��5HIS� IS�NOT�TO�BE�
CONFUSED�WITH�THE� LOOPS�PROGRAMMED�
INTO�THE�SAMPLES�THEMSELVES��5HE�
LATTER�IS�A�FACILITY�OFFERED� BY�SOME�
SAMPLERS�THAT�ENABLES�A�CERTAIN� PART�
OF�A�SOUND� TO�BE� REPEATED� AS� LONG�AS�
THE� KEY�THAT�TRIGGERED�THE�SAMPLE� IS�
HELD�DOWN��5HIS� IS�MOST�OFTEN� USED�
WHEN�YOU�WANT�THE�SUSTAIN�PART�OF�
THE�SOUND�AT�THE�END�OF�THE�SAMPLE�
TO�KEEP�PLAYING
�JUST�AS� IT�WOULD� IF
�
FOR�EXAMPLE
�YOU� KEPT�YOUR�FINGER�
DOWN�ON�THE�STRING�OF�A�GUITAR�

5HE�TYPE�OF�LOOP� *iM�TALKING�ABOUT�
IS�A�TECHNIQUE�ASSOCIATED�WITH�
SEQUENCERS��5HE�SAMPLE� IN�THIS�CASE�
IS� NOT�A�HIT
� BUT�A�SMALL� SEGMENT�OF�
ACTUAL�MUSIC�� *N�THE�CASE�OF�A�DRUM�
PART�IT�WOULD�BE�A�BAR�OR�TWO�OF�
DRUMS�PLAYED�BY�A�DRUMMER�OR�DRUM�
MACHINE
� AND�WHEN�SAMPLED� IS�OFTEN�
CALLED�A� �BREAK�BEATk ��5HE�SEQUENCER�
IS�USED�TO�TRIGGER�THE� LOOP
� AND�

REPEATEDLY�
TRIGGER�IT�TO�
PROVIDE�A�
CONTINUOUS�
RHYTHM��5O�TAKE�
THE�EXAMPLE�OF�
A�ONE�BAR�DRUM�
BREAK�BEAT
�THE�
SEQUENCER�
WOULD� PROVIDE�
THE�TRIGGER�TO�
THE�SAMPLE�ON�
THE�FIRST�BEAT�OF�
THE�BAR
� AND�THE�
SAMPLE�WOULD�
THEN�PLAY�UNTIL�

THE�NEXT�BAR
�WHEN� IT�IS� RE�TRIGGERED�
5HE�MAJOR�CONSIDERATION� IS�

GETTING�THE�SAMPLE�AND�THE�
SEQUENCER�IN� SYNC��5HIS� REQUIRES�
MATCHING�THE�TEMPO�OF�THE�
SEQUENCER�WITH� THAT�OF�THE�DRUM�BEAT�
ON�THE�SAMPLE�� *F�THE�SEQUENCER�IS�
TOO�SLOW
� THERE�WILL� BE�A�SILENT�GAP�
BETWEEN�THE�END�OF�THE� RHYTHM�AND�
THE�POINT�AT�WHICH� IT iS�TRIGGERED�
AGAIN��5OO�FAST
� AND�THE�SAMPLE

NEVER�FINISHES� ITS� RHYTHM�BEFORE� ITiS�
FORCED�TO�START�AGAIN��5HE�BEST�
APPROACH� IS�TO�DECIDE�ON�THE�TEMPO�
AT�WHICH�YOUiD� LIKE�THE�TRACK�TO�PLAY
�
AND�THEN�CONCENTRATE�ON�GETTING�THE�
SAMPLE�TO�PLAY�AT�THE�SAME�TEMPO�BY�
TWEAKING�ITS� PITCH��"�FINE�TUNE�ON�
YOUR�SAMPLER�IS�NECESSARY�IN�THIS�
CASE
� BECAUSE�EVEN�SUBTLE�
DIFFERENCES� IN�TEMPO�WILL� PRODUCE�A�
NOTABLY�DODGY�RHYTHM�� %ONiT �TRY�TO�
MATCH�THE�TEMPO�OF�THE�SEQUENCER�
WITH�THAT�OF�THE�BREAK�BEAT
� BECAUSE�
FEW�SEQUENCERS�HAVE�THE�FINE�CONTROL

� �O>G�LN;ME>�
=B??>K>G<>L�BG�M>FIH�
IKH=N<>�:�GHM:;ER�
=H=@R�KARMAF

OF�TEMPO�NECESSARY�TO�GET�THE�TWO�
PERFECTLY�IN�SYNC�

,42(" +�, 3"'
4/
5O�MAKE�SURE�THAT�THE� SAMPLE� IS�
PLAYING�PERFECTLY�IN� SYNC� IT�S�OFTEN�
HELPFUL�TO�MUTE�OUT�ALL�THE�
INSTRUMENTS� IN�YOUR�SEQUENCE�FIRST�
AND�JUST�HAVE�A�CLICK�TRACK�GOING��"�
CLICK�TRACK� IS�A� REGULAR�PULSE� PLAYED�
ON�EVERY�BEAT�OF�THE�BAR�WITH� A�
SIMPLE�PERCUSSIVE�SOUND
� LIKE� A� RIM�
TAP�OR�CLOSED�HI�HAT�� *T�S�USED� IN�
SEQUENCERS�TO�GIVE�YOU�A�COUNT�IN�
AND�KEEP�THE� RHYTHM�WHILE�YOUiRE�
RECORDING�SEQUENCES
� BUT�IT�ALSO�
PROVIDES�A�GREAT�WAY�TO�HEAR�WHETHER�
YOUR�SAMPLEiS� IN�TIME�OR�NOT�WITHOUT�
CLUTTERING�UP�THE�SOUND�AND�MAKING� IT�
DIFFICULT�TO� HEAR�EXACTLY�WHATiS�GOING�
WRONG��8HEN�YOUiVE�GOT�THE�TWO�
MATCHED� UP
�DROP�THE�CLICK�TRACK�TOO�
AND� LISTEN�TO�WHETHER�THE�SAMPLE�
SOUNDS�NATURAL� AS� IT� LOOPS�

*F�YOUiRE�PLANNING�ON� LOOPING�A

SANGLE�� UNNTIEN�SAMUE�

*?NLI1C=E
0;GJF?�
.OCH=S��#?C�@�
�OCH=O�
0;%�F?�
(;NC? F
 0;HJF?

N��� CC�/]2
�0;CQF?� 

��� -F;H?N�
0;HJF?
��� !'��0;HJF?

���� ���� �� ����� ���
�&(� ���� �� ����� !��
����� ���� �� ����� !��
��(� ���� �� ����� !��

��(� ���� �� ����!���
��(� ���� �� ����� ���
��(� ���� �� ����� !��
��(� ���� �� ����!]��

�P;CF;<F?�  BCJ*?H�� ���(� );C�M?MNF� ���(
#CA93	.JA�SAMPLE�PAGE
�WHERE�YOU�CAN�FINE�TUNE�ANY�SAMPLES�YOU�HAPPEN�TO�
HAVE� LYING�AROUND
� ALTER�THEIR�VOLUME�AND�ASSIGN�THEM�TO� INDEPENDENT�
CHANNELS
�SO�THAT�YOU�STILL�HAVE����.*%*�CHANNELS� LEFT�TO�PLAY�WITH
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4AMPLE�� �"�DIGITAL� � �COMPUTERISED�� � REPRESENTATION�OF�A�SOUND��"�SAMPLE�CAN�BE�

SENT�THROUGH�A�DIGITAL�TO�ANALOGUE�CONVERTER�	THE�"MIGA�HAS� FOUR�OF�THESE
�
AND�BE�HEARD�AS�SOUND��$HANGING�THE�SPEED� AT�WHICH� THE� SAMPLE� IS�PLAYED�
BACK�CHANGES�THE�FREQUENCY�	OR�PITCH
�OF�THE�SOUND�

4EQUENCER�� �"�PIECE�OF�SOFTWARE�ON�A�COMPUTER�	OR�SOMETIMES�BUILT�INTO�A
KEYBOARD
�WHICH�STORES�MUSICAL�SCORES�AND�TRANSMITS�THIS� INFORMATION� IN� REAL�
TIME�VIA�.*%*� TO�SYNTHESISERS�WHICH�WILL�THEN�PLAY�IT�� 4OME�SEQUENCERS�HAVE�
THE�FACILITY�TO�RECEIVE�AND�MEMORISE�.*%*� INFORMATION�FROM�A�MUSIC�KEYBOARD�
SO�THAT�MUSIC�CAN�BE�ENTERED� j LIVE�� INSTEAD�OF�NOTE�BY�NOTE�

5EMPO�� �5HE�SPEED�AT�WHICH� A�PIECE�OF�MUSIC� IS� PLAYED
� MEASURED� IN� BEATS�PER�
MINUTE�� .OST�POPULAR�MUSIC�HAS�FOUR�BEATS�TO�A�BAR�

���BIT�SAMPLER�� �"�DEVICE�WHICH�CONVERTS�SOUND�TO�DIGITAL� INFORMATION�SUITABLE�FOR�
PROCESSING�BY�THE�"MIGA��4TANDARD�"MIGA�SAMPLERS�USE���BITS�� A����BIT�
SAMPLER�HAS�A�MUCH�HIGHER�QUALITY
�EQUIVALENT�TO�THE�SOUND� PRODUCED�BY�A�
$%�PLAYER�	SUBJECT�TO�THE� SAMPLING�RATE�� �$%S�WORK�AT�����K)Z
�

SAMPLE�THAT�CONTAINS�MUSICAL� NOTES�
YOU�HAVE�MORE�THINGS�TO�CONSIDER�
/OT�ONLY�DOES�THE�SAMPLE�HAVE�TO�BE�
IN� TIME�WITH�THE� REST�OF�THE�MUSIC�
BEING�SEQUENCED
� IT�ALSO�HAS�TO� BE� IN�
TUNE�WITH� IT��"GAIN
� THE�BEST�WAY�TO�
START�IS�TO�GET�THE�SAMPLE� IN�TIME�
WITH�THE�REST�OF�THE�TRACK�FIRST
� AS�
DESCRIBED�WITH�THE�BREAKBEAT�� *TiS�
AGAIN�ESSENTIAL� TO�MUTE�THE�OTHER�
INSTRUMENTS�WHILE�YOUiRE�DOING�THIS
�
BECAUSE�OTHERWISE� ITiLL�JUST�SOUND�
HORRIBLY�OUT�OF�TUNE�AND�POSSIBLY�PUT�
YOU�OFF�USING�IT�

�� �IBM<A�LAB?M>K�<:G�
MP>:D�:�L:FIE>�L�
IBM<A�P BMAHNM�

:EM>KBG@�BML�LI>>=�
0NCE�YOUiVE�GOT�THE�TWO� IN� SYNC
�

BRING�IN�ONE�OF�THE�MUSICAL� PARTS
� SAY�
THE�PIANO
� AND�SEE�HOW�FAR�OUT�OF�
TUNE�THE�TWO�ARE�� *F�THEY�RE�PERFECTLY�
IN�TUNE�YOUiRE� LUCKY
�BUT�THE�CHANCES�
ARE�YOU�RE�GOING�TO�HAVE�A�BIT�OF�
ADJUSTING�TO�DO��5RANSPOSE�THE� PIANO�
PART� IN�YOUR�SEQUENCER� IN�STEPS�UNTIL�
THE�TWO� PARTS�ARE�PLAYING� IN� THE�SAME�
KEY��0NCE�YOUiVE�GOT� IT�RIGHT�YOU�CAN�
APPLY�THE�SAME�TRANSPOSITION� TO�ALL�
THE�OTHER�INSTRUMENTS� IN� THE�SONG�
	BUT�NOT�ANY�DRUM�PARTS
� REMEMBER�� �
TRANSPOSING�THEM�JUST�CAUSES�
DIFFERENT�DRUMS�TO� PLAY
�� 4AVE�THE�
SONG�WITH�THE�NEW�TRANSPOSITIONS� IN�
PLACE�AND�YOU�WONiT �HAVE�TO�DO�ANY�
MORE�FIDDLING� IN�THE�FUTURE�

*F�YOU� FIND� THAT�THE�TWO�ARE�QUITE�
CLOSELY� IN�TUNE�BUT�STILL� SLIGHTLY�OUT
�
YOU�MAY�HAVE�TO�USE�THE�FINE�TUNE�ON�
THE�SYNTHS�THEMSELVES��5HIS� LEAVES�
YOU�WITH�THE�PROBLEM�OF�ALWAYS�
HAVING�TO� REMEMBER�THAT�THE�SYNTHS�
NEED�FINE�TUNING�FOR�THAT�PARTICULAR

SONG
� SO�EITHER�MAKE�A� NOTE�OF�IT�
SOMEWHERE�OR�SEE� IF�YOU�CAN�
DOWNLOAD� THE� INFORMATION� FROM�YOUR�
SYNTHS� USING�4YSTEM� &XCLUSIVE�
MESSAGES�AND� RECORD�THEM� INTO�THE�
SEQUENCE��:OU� THEN� PLAY�THE�4YSTEM�
&XCLUSIVE�MESSAGES� BEFORE�THE�SONG�
STARTS
� AND� PICF;�� ALL�YOUR�SYNTHS�WILL�
BE� IN�TUNE�WITH� THE�SAMPLE�� *F�ALL� OF

"� j BREAK�BEATk� IS�A� LONG�SAMPLE
�
USUALLY�A�BAR�OR�TWO
�WHICH�CAN�BE�
LOOPED�OR�REPEATED� IN�THE�SEQUENCER�
TO�CREATE�A�CONTINUOUS�GROOVE

THIS� LOOKS�TOO�COMPLICATED
�TRY�THE�
REVERSE�PROCEDURE�� (ET�THE� LOOP� IN�
TUNE�WITH�THE�MUSIC�THATiS� IN�YOUR�
SEQUENCE� USING�THE�FINE�TUNE�ON�THE�
SAMPLER
� AND�THEN�SEE� IF�YOU�CAN�
MATCH�THE�TEMPOS�BY�ADJUSTING�THE

TEMPO�CONTROL� ON�THE�SEQUENCER�
*F�YOUR�SAMPLE�CONSISTS�OF�ONLY�

VOCALS
� THEN�YOU�DONiT �NEED�TO�WORRY�
ABOUT�THE� RHYTHM�SO�MUCH��7OCALISTS�
ARE�QUITE�OFTEN� LAZY�WITH�THE� RHYTHM�
ANYWAY
� AND�A� LITTLE� LOOSENESS�HERE�
CAN�ADD�A�MUCH�NEEDED� NATURAL� FEEL�
TO�THE�TRACK
� SO�CONCENTRATE�ON�
GETTING�THE�TWO� IN�TUNE�

 �231$3"'�(-�3(,$
0F�COURSE�ALL� OF�THIS� IS� NOT�WITHOUT�
BOTHER
� AND�YOU�COULD�QUITE� POSSIBLY�
COME�ACROSS�A�FEW�SEEMINGLY�
INSURMOUNTABLE�PROBLEMS�ON�THE�
WAY��8ITH� A�MUSICAL� LOOP�YOU�MAY�
FIND�THAT�WHEN� ITiS� BEEN�TRANSPOSED�
TO�THE�POINT�WHERE� IT�S� IN� RHYTHM�WITH�
THE�SEQUENCED�MUSIC
� IT�SOUNDS� LESS�
SATISFYING�AS�A�SAMPLE�� 5HIS� IS� LINKED�
TO�THE�PROBLEM�ALREADY�DISCUSSED�
ABOVE
� IN�THAT�ANY�SAMPLES�ARE�GOING�
TO�SOUND� LESS�CONVINCING�WHEN�
THEYiRE�TRANSPOSED�TOO�FAR�FROM�THEIR�
ORIGINAL� PITCH�

0NE�SOLUTION� IS�TO� KEEP�THE�
SAMPLE�AS� IT� IS�AND�MATCH�THE�TEMPO�
USING�THE�SEQUENCERiS�TEMPO�
CONTROLS
� BUT�THERE� IS�EVERY�CHANCE�
THAT�THE�TEMPO�WILL� THEN� NOT�FEEL� RIGHT�
FOR�THE�MUSIC�YOUiVE�COMPOSED��"T�
THIS�POINT�YOU�MIGHT�FEEL� TEMPTED�TO�
DITCH�THE� IDEA�OF�USING�THE�SAMPLE�

ALTOGETHER�AND�
MOVE�ON� TO�
SOMETHING�ELSE
�
BUT�THERE� IS�HELP�
AT�HAND� IF�YOUR�
SAMPLER�BOASTS�A�
FEATURE� KNOWN�AS�
TIME�STRETCHING�

5HIS�VERY�CLEVER�
FEATURE�ENABLES�
YOU�TO�CREATE�A�
NEW�SAMPLE�FROM�
THE�ORIGINAL� BY�REb
SAMPLING�IT�
INTERNALLY
� AND�THE�

RESULT�IS�A�SAMPLE�WITH�THE�SAME�
PITCH�BUT�PLAYED�AT�A�DIFFERENT�SPEED
�
OR�VICE�VERSA�� /OW�YOU�CAN� PRESERVE�
THE�PITCH�OF�THE�SAMPLE
� AND�JUST�
CHANGE� ITS� RHYTHM�TO�SUIT�THE� REST�OF�
THE�MUSIC��5HE�"KAI�4����
�4)00�
AND�4�����RANGES�ALL� INCORPORATE�
THIS�VERY�USEFUL�FEATURE
� BUT�AT�A�
PRICE�OF�COURSE��0N� THE�"MIGA�THE�
ONLY�SAMPLER�*� KNOW�THAT�OFFERS�THIS

FACILITY� IS��O>CIG;MN?L�$1 FROM�
0XI�"EGIS�	AND�3AMSCAN�S� IDENTICAL�
�O>CI� HACH??L�$$�� WHICH�COMES�
BUNDLED�WITH�THE�EXCELLENT��O>CI�
 HACH??L�+FOM� HARDWARE

� AND�EVEN�AT�
THE� RELATIVELY�HIGH� PRICE�OF�����THESE�
PACKAGES�ARE�WORTH� CONSIDERING�FOR�
THIS�FEATURE�ALONE�

"N�ALTERNATIVE�WAY�OF�DEALING�WITH�
THE�PROBLEM� IS�TO�USE�A�FEATURE�THAT�
APPEARS�ON� SOME�EFFECTS� UNITS�
KNOWN�AS�PITCH�SHIFTING��5HIS
� AS�YOU�
MAY�GUESS
� CHANGES�THE� PITCH� OF�ANY�
AUDIO�SIGNAL� COMING�INTO� IT
� OFTEN�TO� A�
VERY�FINE�DEGREE�� #Y�PLAYING�THE�
PROBLEM�SAMPLE�AT�THE�CORRECT�SPEED�
AND� ROUTING� IT�THROUGH�THE�PITCH�
SHIFTER�YOU�CAN�TWEAK� ITS� PITCH�
WITHOUT�ALTERING�THE�SPEED�AT�WHICH� IT�
PLAYS��5HIS� IS�A� LOT�QUICKER�AND�EASIER�
THAN�GOING�THROUGH� LENGTHY�TIME�
STRETCHING�MANOEUVRES
� BUT�OF�COURSE�
YOU� NEED�TO�HAVE�THE�GEAR�TO�BE�ABLE�
TO�DO� IT�� *F�YOUiRE�ON�THE� LOOKOUT�FOR�A�
REVERB�UNIT�OR�MULTI�EFFECTS�BOX
� ITiS�
WORTH� PAYING�THE�EXTRA� IT�MIGHT�COST�
YOU� FOR�THIS� HANDY�FEATURE�

"S�YOUiVE� NO�DOUBT�REALISED
�
USING�SAMPLES� IN� A�PIECE�OF�MUSIC� IS�
NOT�AS�STRAIGHTFORWARD�AS� IT�MIGHT�
SEEM
� AND� REQUIRES�CREATIVE�
ARRANGING�SKILLS�AND�A�GOOD�EAR�TO�GET�
THE�BEST�RESULTS�� 6SING�THE�
TECHNIQUES�DESCRIBED�HERE� SHOULD�
HELP�YOU�GET�THE�MOST�OUT�OF�YOUR�
SAMPLES
� AND�ONCE�YOU�GET�USED�TO�
THE�PROCEDURES� ITiS�A� LOT�QUICKER�THAN�
IT�SOUNDS��8ITH� A� LITTLE�TIME�AND�EFFORT�
YOU� SHOULD�BE�ABLE�TO�GET�ANY�
SAMPLES�YOU�WANT�WORKING�WITH�YOUR�
SEQUENCES
� BUT�THERE�ARE�ALWAYS�
GOING�TO�BE�THE�ONES�WHICH
� HOWEVER�
MUCH�YOU�TRY
� SIMPLY�DONiT �FIT� IN��
"LWAYS�USE�YOUR�ARTISTIC�JUDGEMENT�TO�
DETERMINE�WHETHER�IT iS� REALLY�WORKING�
OR�NOT
� AND�YOUiLL� SOON�GET�MUCH�
QUICKER�AT�DECIDING�WHETHER�A�SAMPLE�
IS�GOING�TO�BE�WORTH�THE�EFFORT�TO�GET�
IT� RIGHT�

m� 5HE�MAJOR�PRODUCERS�OF�SAMPLE�
$%S�ARE�".(� 	A�����������
�AND�
5IME�4PACE� 	O������������
��
$ONTACT�THEM�FOR�CATALOGUES�OR�ASK�
AT�YOUR�LOCAL�MUSIC� INSTRUMENT�
DEALER�
"KAI�W��������������
&�MU�a ��������������� "#

- $ 7 3 � , . - 3 '
/EXT�MONTH� *�LL� BE�SHOWING�YOU� HOW�TO�GET�TO�GRIPS�WITH�THE�5RACKER�STYLE�OF�
SEQUENCER�PROGRAMS��5HEYiRE�GREAT�FOR�PRODUCING�MUSIC�USING�THE�"MIGAiS� INb
BUILT�SOUND�FACILITIES
� AND� REQUIRE�VERY�LITTLE�KNOWLEDGE�OF�THE�THEORY�OF�MUSIC��
5HEYiVE�FOUND�PARTICULAR�SUCCESS�WHEN� IT�COMES�TO�CREATING�MUSIC�FOR�
COMMERCIAL�GAMES�

"S�AN�ADDED�BONUS
�WEi LL� BE� INCLUDING�ONE�OF�THE� LATEST�5RACKER�PROGRAMS�
ON�THE�COVER�DISK�SO�YOUiLL� BE�ABLE�TO�WORK�THROUGH�EVERYTHING�YOURSELF�

*iLL� ALSO�BE�TAKING�A� LOOK�AT�THE�BRAND� NEW�VERSION�OF�&LECTRONIC�"RTSi�
�?FOR?�(OMC=��IHMNLO=NCIH�&CN�� A� SEQUENCER�THAT�PROVIDES�NOTATION�FACILITIES�

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



#$2*3./� /4!+(2'(-&

,=F98�C:�H<9�G5A9�C@8�:CBHG���9GD9F5H9�:CF�5�F95@@M�
8=GH=B7H=J9�@CC?�:CF�MCIF��,(�D5;9G��"9::�/5@?9F�
9LD@CF9G�5�:CBH�89G=;B9F�D57?5;9�H<5H�9B56@9G�MCI�
HC�7F95H9�CF�7IGHCA=G9�HMD9:579G�HC�GI=H�MCIFG9@:���

: OU�MAY�HAVE� READ�ABOUT�
*G?5)<9B8��THE��>=B	�
�5A97=5@�PROGRAM�
PUBLISHED�BY�#4$� IN�

(ERMANY��4OFT�-OGIK
�THE�
&175)B@51<�PEOPLE
� LIKED� IT�SO�
MUCH�THAT�THEY�BOUGHT�THE�RIGHTS�TO�
DISTRIBUTE�THE�PROGRAM�IN�ALL�
COUNTRIES�WHERE�&NGLISH� IS�THE�
NATIVE�OR�MAIN�SPOKEN� LANGUAGE�

#UT�BEFORE�UNLEASHING�THIS�
&NGLISH�VERSION�OF�!IHN�?MCAH?L�� 4OFT��
-OGIK�DECIDED�TO�CHANGE� ITS� NAME
�
SPRUCE�UP�THE� USER�INTERFACE�AND�
WRITE�A�DECENT�&NGLISH�MANUAL��5HE�
USER� INTERFACE� IS�SIMILAR�TO�THE�ONE�
FOUND� IN�+;A?.NL?;G � AND��LN�
 RJL?MMCIH � 	REVIEWED� IN��GCA;�
.BIJJ?L���

� SO�OWNERS�OF�THOSE�
PROGRAMS�WILL� FEEL� RIGHT�AT�HOME��5HE�
MANUAL� IS�THE�USUAL� EXCELLENT�4OFT��
-OGIK�PRODUCTION�JOB
� ALTHOUGH� IT�
LACKS�STEP�BY�STEP�TUTORIALS�FOR�
DESIGNING�CHARACTERS�� #UT�THEN�
DRAWING�LINES�AND�CURVES� IN�
/SJ?.GCNB� IS�EXACTLY�THE�SAME�AS�
DRAWING� LINES�AND�CURVES� IN�ANY�
STRUCTURED�DRAWING�PROGRAM
�AND� IT iS�
A�FAIR�ASSUMPTION�THAT�MOST�POTENTIAL�
/SJ?.GCNB� USERS�WILL� ALREADY�
UNDERSTAND�HOW�BEZIER�CURVES�WORK�

/SJ?.GCNB_M � j NATIVEk� FORMAT�IS�
4OFT�-OGIKiS�OWN�OUTLINE�TYPEFACE�
SYSTEM
� FAMILIAR�TO�+;A?.NL?;G�
OWNERS�� �THE� jTYPEFACE�DMFk� AND�
j TYPEFACE�FMk�FILES��5HE�0PEN�AND�
4AVE�FUNCTIONS� IN� /SJ?.GCNB� LOAD

5HIS����PT�$(5RIUMVIRATE�BITMAP�LETTER�2�WAS�AUTO�TRACED�
BY��#���SAVED�AS�A��(���DRAWING�AND�THEM� IMPORTED� INTO�
*G?5)<9B8
�/OT�A�BAD�JOB
� BUT�THE�TWO�RINGED�AREAS�NEED�
OBVIOUS�ATTENTION
�AND�WHEN�YOU�ZOOM� IN�CLOSE�YOU�CAN�
SEE�THAT�THE�WHOLE�OUTLINE� IS�VERY�jWOBBLYk� INDEED�

AND�SAVE�
TYPEFACES�AND�
METRICS�FILES� IN�
THIS�FORMAT�ONLY�
*F�YOU�ARE�
DESIGNING�
TYPEFACES�
EXCLUSIVELY�FOR�
USE�WITH
+;A?.NL?;G�� THIS�
IS�THE�ONLY�FORMAT�
YOUi LL� NEED�TO�
WORRY�ABOUT�
"LTERNATIVELY�YOU�
CAN�CREATE�EITHER�
1OST4CRIPT�
TYPEFACES�THAT�
CAN�BE�USED� BY�
MANY�PROGRAMS�
ON� SEVERAL�
DIFFERENT�MAKES�OF�COMPUTER
� OR�
$OMPU(RAPHIC� *NTELLIFONT�TYPEFACES�
THAT�CAN�BE�USED�WITH�MANY�DIFFERENT�
"MIGA�PROGRAMS�

1OST4CRIPT�SUPPORT�IS�THE�.4��
%04�5YPE���FORMAT
�WHICH� /SJ?.GCNB�
WILL� BOTH� IMPORT�AND�EXPORT
� AND� IT�WILL�
ALSO�EXPORT�5YPE���FORMAT
�WHICH�ARE�
THE� jTYPEFACE�PSFONT�� FILES� USED� BY�
+LI@?MMCIH;F�+;A?� WHEN�YOU�ELECT�TO�
DOWNLOAD�TYPEFACES�TO�1OST4CRIPT�
DEVICES�FROM�THAT�PROGRAM�� *F�YOU�
NEED�TO� IMPORT�.ACINTOSH� FORMAT�
5YPE���TYPEFACES
� THEN�YOU�WILL� FIRST�
HAVE�TO�CONVERT�THEM�TO�.4�%04�
FORMAT�� �A�1%�UTILITY�FOR�DOING�THIS�
COMES�WITH�+;A?.NL?;G�� AND�THERE�

ARE�VARIOUS�OTHER�
SHAREWARE�AND�
COMMERCIAL�
UTILITIES�AVAILABLE�
TO�DO�THE�JOB�

1OST4CRIPT�5YPE�
��FACES�HAVE�
VARIOUS� jENCODING�
VECTORSk�THAT�
DESCRIBE�WHERE� IN�
THE�CHARACTER�SET�
CERTAIN� CHARACTERS�
ARE��"LPHANUMERIC�
CHARACTERS�AND�
PUNCTUATION�
MARKS�WILL� ALMOST�
CERTAINLY�ALWAYS�
BE� IN�THE�SAME�
PLACES�� �THE� LETTER�
"� IS�ON�THE�j"k�
KEY
� THE�QUESTION�
MARK� IS�ON�THE

*G?5)<9B8�CAN� IMPORT�1OST4CRIPT�5YPE���AND�
$OMPU(RAPHIC� *NTELLIFONT�DATA
� AS�WELL�AS��(���DRAWINGS�
AND�BITMAPS�TO�BE�USED�AS�TEMPLATES�FOR�TRACING

j ii� KEY
�AND�SO�ON�� �BUT�SPECIAL�
CHARACTERS
� LIKE�ACCENTED� LETTERS�FOR�
EXAMPLE
� MAY�BE� IN�DIFFERENT�PLACES�
FOR�DIFFERENT�ENCODING�VECTORS�

/SJ?.GCNB� SUPPORTS�THE�MOST�
POPULAR
� "DOBE�4TANDARD�&NCODING
�
PLUS� ITS�OWN�CUSTOM� /SJ?.GCNB�
&NCODING
�WHICH� IS�SIMILAR�TO�THE�
4OFT�-OGIK�CHARACTER�SET��4OME�5YPE�
��FACES�THAT�YOU�OWN�OR�BUY�MAY�USE�
OTHER�ENCODING�VECTORS�� �LIKE�"PPLE�
&NCODING�FOR�EXAMPLE�� �AND�THESE�
ARE�NOT�SUPPORTED�� 4UCH�FILES�MAY�BE�
IMPORTED� BUT�THE�ENCODING�METHOD�
MUST�BE�CHANGED�TO� /SJ?.GCNB�
&NCODING� IF�YOU�WANT�TO�BE�SURE�THAT�
ALL�THE�CHARACTERS�END�UP� IN�THE�
PLACES�	ON�THE�
KEYS
�WHERE�YOU�
EXPECT�THEM�
8HEN�EXPORTING�
5YPE���FACES�YOU�
MAY�SELECT�
"DOBE�4TANDARD�
&NCODING�IF�YOU�
PREFER�

%ETAILS�OF�
THE� jMETRICSk� FOR�
5YPE���FACES�� �
THE�CHARACTER�
SPACING�AND�
WIDTHS
� THE�
KERNING�PAIRS� AND�
COMPOSITE�
CHARACTERS�� �ARE�
KEPT� IN�THE�
jTYPEFACE�AFMk�
FILE
� AND�THESE�
ALSO�MAY�BE

IMPORTED�� .ANY�"'.� 	"DOBE�'ONT�
.ETRIC
�FILES�DO�NOT�CONTAIN� KERNING�
INFORMATION�� �THOSE�THAT�COME�WITH�
SHAREWARE�AND�1%�FACES� IN� PARTICULAR�
� �SO� /SJ?.GCNB� COMES�WITH� AN�"'.�
FILE�THAT�DOES�CONTAIN� KERNING�
INFORMATION�WHICH�YOU�CAN�USE�AS�A�
BASIS�FOR�CREATING�PROPER�KERNING�
PAIRS�FOR�ANY�TYPEFACE��5HERE� IS� NO�
WAY�TO�AUTOMATE�THIS�PROCESS
� BUT�
THIS� IS� NOT�A�FAULT�IN� /SJ?.GCNB�� IT iS� A�
FACT�OF�LIFE�

/SJ?.GCNB� WILL� IMPORT�THE�
STANDARD�"MIGA� *NTELLIFONT�FACES�THAT�
COME�WITH�8ORKBENCH���AND���AND�
PROGRAMS� LIKE�2IL>QILNB���� AND�THE�
*NTELLIFONT�FACES�SUPPLIED�WITH�(OLD�
%ISK�PACKAGES� LIKE�+LI@?MMCIH;F�
+;A?
� .OST�OF�THE� j1%k� *NTELLIFONT�
FACES�DOING�THE� ROUNDS� HAVE�BEEN�
CONVERTED�FROM�1OST4CRIPT�5YPE���
FORMAT�BY�(OLD� %ISKiS�!IHN(;H;A?L�
PROGRAM
� SO�THESE�ALSO� IMPORT�FINE�

"LTHOUGH�THE�SINGLE� *NTELLIFONT�
j �TYPEk�OR�j �LIBk�FILE� 	THEY�ARE�THE�
SAME�THING�BUT�WITH�DIFFERENT�
FILENAME�EXTENSIONS
�CONTAINS�ALL� THE�
TYPEFACE�DATA�� �OUTLINES
�WIDTHS
�
SPACING�AND�KERNING� INFORMATION�� �
/SJ?.GCNB� IMPORTS�ONLY�THE�CHARACTER�
OUTLINES�AND�WIDTHS
� NOT�KERNING�
INFORMATION��8HEN�YOU�SAVE�AS�
*NTELLIFONT
� NO� KERNING� INFORMATION� IS�
EXPORTED� BY� /SJ?.GCNB� IN�EITHER�THE�
MAIN�DATA�FILE�OR�IN�THE� j �METRICk�FILE�

*� KNOW�OF�ONLY�TWO�%51�PACKAGES�
THAT�ARE�ABLE�TO� KERN� *NTELLIFONT�
TYPEFACES�FROM� READING�THE�
INFORMATION� IN�THE� j �TYPEk�OR�j �LIBk�
FILE
� +;A?.NL?;G � AND�2IL>QILNB

8ITH� +;A?.NL?;G � YOU� ARE�BETTER�OFF�
USING�5YPE���FACES�OR�THE� PROGRAM�S�
OWN�OUTLINE�FORMAT
� SO�THE�QUESTION�
OF�*NTELLIFONT�KERNING�SUPPORT� IS�
ACADEMIC�� #UT� *NTELLIFONT� IS�THE�ONLY�
OUTLINE�FORMAT�2IL>QILNB� SUPPORTS
�
AND�WHILE� IT�IS�ABLE�TO�KERN�THE�
*NTELLIFONT�TYPEFACES�THAT�COME�WITH�
IT
� IF�YOU� RUN�THESE�THROUGH� /SJ?.GCNB�
AND�SAVE�THEM�OUT�AGAIN
�2IL>QILNB�
CAN�NO� LONGER�KERN�THEM�� &ITHER�THE�
KERNING� INFORMATION� HAS�BEEN�
DESTROYED�OR�THE� *NTELLIFONT�FORMAT

X �HEIGHT

i�

<����� �� -EFT
R � G Y R ^ I � S O T �I

o ) I
'ONT�DIMENSIONS�ARE�A�MATTER�OF�PERSONAL�TASTE��5HE�
LARGEST�BOUNDING�BOX�SUPPORTED�BY�*G?5)<9B8�IS��
����BY�
�
����UNITS��5HIS� IMPORTED�5YPE���JUST�ABOUT�MAKES�IT
�
ALTHOUGH� IN�THIS�PARTICULAR�CASE�THERE�ARE�AREAS�TO�THE� LEFT�
AND�UNDERNEATH�THE�DESCENT�LINE�THAT�CAN�BE�GOT�RID�OF
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4ETTING�UP�ALL� THE�KERNING�PAIRS�IS�A�TEDIOUS�TASK
� BUT�
*G?5)<9B8�PROVIDES�A�HELPFUL�PREVIEW�PANEL�THAT�UPDATES�
AUTOMATICALLY�AS�YOU�CHANGE�THE�SPACING�VALUE

*G?5)<9B8�HAS�FEATURES�THAT�ENABLE�YOU�TO�SKEW
� ROTATE
�
DUPLICATE
�SCALE�AND�FLIP�ANY�PATH�OR�GROUP�OF�PATHS��5HIS�
HELPS�TO�GET�CUSTOM�CHARACTERS�AND�TRUE� ITALICS�JUST�RIGHT

SAVED�BY�/SJ?.GCNB� IS� NOT�QUITE�THE�
SAME�FORMAT�AS�THOSE�TYPEFACES�THAT�
COME�DIRECT�FROM�"GFA�

+LI@?MMCIH;F�+;A?� USES�A�
SEPARATE� j �METRICk�FILE�TO�STORE�
KERNING�INFORMATION
� AND�PROVIDED�
THAT�THIS�FILE�ACTUALLY�CONTAINS�THAT�
INFORMATION� IT�WILL� KERN�ALL� *NTELLIFONT�
TYPEFACES
� INCLUDING�THOSE�THAT�
2IL>QILNB� WONiT�

"LAS
� AS�MENTIONED�ABOVE
� THE�
j �METRICk�FILES�CREATED� BY�/SJ?.GCNB�
DO�NOT�CONTAIN�ANY�KERNING�
INFORMATION�� #UT�THERE� IS�A�WAY�
AROUND�THE�PROBLEM�� SAVE�THE�
TYPEFACE�OUT�AS�A�1OST4CRIPT�5YPE� ��
1'#
�AND�"'.�FILES�FROM� /SJ?.GCNB��
THEN�USE�(OLD�%ISK�S� !IHN(;H;A?LTO�
CONVERT� IT�TO�AN� *NTELLIFONT�TYPEFACE�� �
!IHN(;H;A?L� READS�THE�KERNING�
INFORMATION�	IF�THERE� IS�ANY
�FROM�THE�
j TYPEFACE�AFMk�FILE�AND� INCLUDES�THIS�
IN�THE� j TYPEFACE�METRICk�FILE� IT�
SAVES�� *N�THIS�WAY�+LI@?MMCIH;F�+;A?�
AND�+;A?.?NN?L�� � USERS�CAN�CREATE�
KERNABLE�TYPEFACES�FROM�THE�MANY�1%�
AND�SHAREWARE�TYPEFACES�THAT�COME�
WITH� NO�KERNING� INFORMATION�AT�ALL�

#UT� /SJ?.GCNB � CANNOT�CREATE�
*NTELLIFONT�TYPEFACES�THAT�CAN�BE�
KERNED� IN� ANY�PACKAGE�THAT�SUPPORTS�
*NTELLIFONT�KERNING
� LIKE�2IL>QILNB�� �
FOR�EXAMPLE�� 4O�WHILE� /SJ?.GCNB

jSUPPORTSk�"GFAiS�
$OMPU(RAPHIC�
*NTELLIFONT�FORMAT
�
IT�DOESN�T�APPEAR�
TO� �FULLY�SUPPORT��
IT�� *NTELLIFONT�MAY�
BE�THE� LEAST�
USEFUL� OF�THE�
TYPEFACE�FORMATS�
TO�+;A?.NL?;G�
USERS
� AND�MOST�
PROFESSIONAL�
TYPEFACE�
DESIGNERS�AND�
DESKTOP
PUBLISHERS�WILL� BE�
MORE�CONCERNED�
WITH�1OST4CRIPT�
5YPE���SUPPORT
�
BUT�4OFT�-OGIK�

SHOULD�BE�CAUTIOUS�ABOUT�THUMBING�
ITS�NOSE�AT�WHAT�IS
�WHETHER�IT� LIKES� IT�
OR�NOT
�THE�CURRENT�STANDARD�OUTLINE�
TYPEFACE�FORMAT�FOR�THE�"MIGA�

#$2(&-2�.-�8.4
'ROM�A�DESIGN� POINT�OF�VIEW�
/SJ?.GCNB� HAS�ALL� THE�FEATURES�
REQUIRED�TO�CREATE�TYPEFACES�TO�A� HIGH�
PROFESSIONAL�STANDARD�� �ASSUMING�
YOU�HAVE�PROFESSIONAL�LEVEL� SKILL��
5HATiS� NOT�TO�SAY�DESIGNING�TYPEFACES�
IS�DIFFICULT
� MERELY�PAINSTAKING��
/ORMALLY�THE�TYPEFACE�WILL� BE�
DESIGNED�AND�DRAWN�ON�PAPER�FIRST
�
USING�A�VERY�ENLARGED�GRID�SYSTEM��
5HIS�CAN�THEN�BE�TRANSFERRED�TO�THE�
COMPUTER
� EITHER�BY�RE�CREATING� IT�
�FREEHANDk� USING�THE�DRAWING�TOOLS�
AND�COORDINATE�EDITING�SYSTEM�
PROVIDED�OR�BY�SCANNING�AND�SAVING�
SCALED�DOWN�VERSIONS�OF�THE�ON�PAPER�
DESIGNS� AS�BITMAPS
�THEN� LOADING�
THESE�AS�TEMPLATES�SO�THAT�YOU�CAN�
TRACE�AROUND�THE�OUTLINES�

%ID�YOU�EXPECT�A�TYPEFACE�DESIGN�
PROGRAM�TO�BE�ABLE�TO�TRACE�SUCH�
TEMPLATES
� OR�EVEN�WHOLE�BITMAP�
FONTS
� AUTOMATICALLY �8ELL
� IT� IS�
POSSIBLE�USING�THE�5RACE�FEATURE�OF�
�( � 	WHICH�COMES�WITH��LN�
 RJL?MMCIH�� TO�TURN�A� BITMAP� INTO�A�
�-��� STRUCTURED�DRAWING�AND�THEN�

IMPORT�THIS� INTO�A�
TYPEFACE�� #UT�
jAUTO�TRACINGk�
BITMAPS�TO�THE�
KIND�OF�ACCURACY�
REQUIRED�TO�
PRODUCE� PERFECT�
PATHS�FOR�OUTLINE�
TYPEFACES� IS� A�
SOPHISTICATED�
BUSINESS�� 	'OR�A�
START�YOU�NEED�A�
FAIRLY�LARGE
� HIGH��
RESOLUTION�
BITMAP�
�5HE�
LATEST�VERSION� OF�
!IHNIAL;JB?L�ON�
THE�.AC�CAN�DO� IT�
QUITE�WELL
� BUT�
THAT�PROGRAM�
COSTS�MORE�THAN�
_����� /SJ?.GCNB

COSTS�_����AND�
CANiT�AUTO�TRACE�
BITMAPS�

1ROBABLY�THE�
MAIN�ADVANTAGE�
OF�BEING�ABLE�TO�
IMPORT��-��� FILES�
IS�THAT�IT�ENABLES�
YOU�TO�CREATE�
CHARACTERS
� OR�
PARTS�OF
CHARACTERS
� IN��LN�
 RJL?MMCIH � OR�
+LI1?=NIL�� BOTH�OF�
WHICH�STRUCTURED�
DRAWING�PROGRAMS�
CONTAIN�MANY�
ADVANCED�DRAWING�
TOOLS�THAT�MAY�
HELP�SPEED�UP�THE�
CREATION� PROCESS�

#UT�THE�DRAWING�TOOLS� PROVIDED� IN�
/SJ?.GCNB� ARE� PERFECTLY�ADEQUATE�FOR�
THE�JOB��5HERE�ARE�TOOLS�FOR�DRAWING�
LINES
�CURVES
� ELLIPSES�AND�
RECTANGLES��5HEREiS�A�TOOL�TO�ADD�A�
POINT�TO�A� PATH� BETWEEN�TWO�
PREVIOUSLY�SELECTED�POINTS
� A�TOOL�TO�
JOIN�THE�POINTS�OF�TWO� PATHS� 	ENABLING�
YOU
� FOR�EXAMPLE
�TO�DRAW�SERIFS� AND�
STEMS�AS�SEPARATE�OBJECTS�AND�THEN�
JOIN�THEM�TOGETHER�TO�FORM�A�SINGLE�
OBJECT

� A�TOOL�TO�TURN�A� LINE� INTO�A�
CURVE
�A�TOOL�TO�TURN�A�CURVE� INTO�A�
LINE�� #UT� /SJ?.GCNB�WAS�WRITTEN�BY�
3ELOG�*NC�AND�NOT�THE�SAME�PEOPLE�
WHO�WROTE��LN� RJL?MMCIH�� SO�THE�
TOOLS� IN�THE�5YPE4MITH�TOOLBOX�MIGHT�
LOOK�THE�SAME�AS�THOSE� IN��LN�
 RJL?MMCIH � AND�PERFORM�ESSENTIALLY�
THE�SAME�FUNCTIONS
� BUT�THEY�WORK� IN�
A�SLIGHTLY�DIFFERENT�WAY�� �SOMETHING�
TO�WATCH�OUT�FOR�

5HE�MAGNIFICATION�TOOL�ENABLES�
YOU�TO�ZOOM� IN�CLOSE�ENOUGH�TO�DO�
DETAILED�WORK
� AND�THERE�S�A�GRID�THAT�
CAN�BE�SNAPPED�TO� IN�FOUR�SET�SIZES�
OF���
� ��
� ���AND����� jCHARACTER�
UNITS�� IN�BOTH�DIRECTIONS�� �AT�����PER�
CENT�MAGNIFICATION
� ONE�CHARACTER�
UNIT�EQUALS�ONE�SCREEN� PIXEL��5HE�
CURRENT�COORDINATES�OF�THE�POINTER�ARE�
UPDATED� IN� REAL�TIME�ALONG�THE�TITLE�
BAR�OF�THE�
CHARACTER�WINDOW�

5HE�MAXIMUM�
SIZE�BOUNDING�BOX�
IS��
����BY�
�
����CHARACTER�
UNITS
� AND�WHILE�
THERE�ARE� A�FEW�
TYPEFACES�OUT�
THERE�THAT�MAY�BE�
DESIGNED�WITH�
LARGER�BOUNDING�
BOXES
�THIS�
MAXIMUM�SIZE�
SHOULD� BE�PLENTY�
BIG�ENOUGH��5HE�
MAXIMUM�NUMBER�
OF�POINTS�PER�
CHARACTER�IS�
�
���
� THE�
MAXIMUM�NUMBER�
OF�PATHS� PER

CHARACTER�IS� �����"GAIN
�YOU�MAY�
COME� ACROSS�THE�ODD�TYPEFACE�THAT�
EXCEEDS�THESE� LIMITS�AND�SO�WON�T�
IMPORT�COMPLETELY�INTO� /SJ?.GCNB��
BUT�THESE�MAXIMUMS�ARE�WAY�UP� IN�
THE�SKY�DESIGN�WISE�AND�SHOULDNiT�
HOLD�YOU�BACK�AT�ALL�

4EVERAL� ON�SCREEN�GUIDES�CAN�BE�
DISPLAYED� SO�YOU� CAN�ALWAYS�SEE�THE�
POSITIONS�YOU�HAVE�SPECIFIED�FOR�THE�
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�.B�$HIP�3".�MACHINE�THAT� *� RARELY�
HAD�ENOUGH�$HIP�3".� LEFT�TO�OPEN�
EVEN�A�SECOND�WINDOW�AT�HIGH�
MAGNIFICATION
� BUT�ALL�FIVE�OPENED�
EASILY�AT� LOW�MAGNIFICATIONS�

5HE�0VERVIEW�PANEL� ALSO�ENABLES�
YOU�TO�CUT
� COPY�AND�PASTE�
CHARACTERS�OR�RANGES�OF�CHARACTERS��
8HILE�USING�0VERVIEW�WITH� SOME�
IMPORTED�TYPEFACES
�YOU�MAY�COME�
ACROSS�CHARACTERS� IN�THE�TYPEFACE�
THAT�DONiT�MATCH�WITH�THE�CHARACTER�
YOU�CLICKED� IN�THE�0VERVIEW�PANEL��
5HIS� IS�TO�DO�WITH�THE�ENCODING�VECTOR�
DISCUSSED�EARLIER�� *F�YOU� FIND�YOURSELF�
IN� THIS�SITUATION�THEREiS�NOTHING�FOR�IT�
BUT�TO�COPY�AND�PASTE�CHARACTERS� INTO�
THE� POSITIONS�YOU�WANT�BY�HAND�

5O� jGOTO�� ANY�PARTICULAR�
CHARACTER
� AND�THEREFORE� HAVE� IT�
DISPLAYED�FOR�EDITING�IN�THE� ACTIVE�
CHARACTER�WINDOW
�YOU�SIMPLY�PRESS�
THAT�KEY�	OR�COMBINATION�OF�KEYS�FOR�
jALTERNATEk� CHARACTERS
�ON�THE�
KEYBOARD�OR�ENTER�ITS�"4$**�VALUE� INTO�
THE�(OTO� REQUESTER�

"�5YPE�1REVIEW�PANEL� ENABLES�
YOU�TO�TYPE�ONE� LINE�OF�TEXT� IN���PT
�
��PT�OR�L00PT� IN� ORDER�TO�SEE�HOW� IT�
ALL� FITS�TOGETHER��$HARACTER�WIDTHS�
CAN�BE�ADJUSTED�BY�MOUSE�OR�BY�
KEYING�IN�A�CHARACTER�UNIT�
MEASUREMENT�FOR�THIS�DISTANCE�� 6P�TO�
�
���� KERNING�PAIRS�CAN�BE�CREATED
�
AND
�WHILE�THERE�ARE� IN� THEORY�ABOUT
�
����OR�MORE�POSSIBLE�KERNING�PAIRS�
IN� ANY�GIVEN�TYPEFACE
� EVEN�THE�MOST�
DISCERNING�DESIGNER�WILL� STOP�DEFINING�
THEM� IN�THE� LOW�HUNDREDS�BECAUSE�
THIS� PART�OF�TYPEFACE�DESIGN� IS�
#OREDOM�$ITY�AND� IS�ONE� REASON�WHY�
SO�MANY�1%�AND�SHAREWARE�
TYPEFACES�DONiT �CONTAIN� KERNING�
INFORMATION�� )OWEVER
� A�PROFESSIONAL�
TYPEFACE� ISN�T�PROPERLY�FINISHED�UNTIL�
ITS� KERNING�PAIRS� HAVE�BEEN�CREATED
�
SO� IT�S� A�JOB�THAT�HAS�TO�BE�DONE�

5HEREiS�A�.ETRICS�1REVIEW�
REQUESTER�THAT�ENABLES�YOU� TO�QUICKLY�
SEE�WHAT�EFFECT�YOUR�CHANGES�HAVE�
HAD�� /SJ?.GCNB � ENABLES�YOU�TO�
IMPORT�THE�METRICS�FROM�ANY�5YPE���
"'.�FILE
�WHICH�SAVES�YOU�THE�BOTHER�
OF�HAVING�TO�ENTER�EACH� PAIR�YOURSELF�

5HE�*NTEFLIFONT�0PTIONS�REQUESTER�IS�CONFUSING��4ELECTING�
*TALIC
�FOR�EXAMPLE
�DOES�NOT�CREATE�AN� *TALIC�TYPEFACE��"LL�
YOU�ARE�DOING�IS� INSERTING�INFORMATION�ABOUT�THE�TYPEFACE�
YOU�HAVE�DESIGNED� INTO�THE�FILE�� *�DON�T�KNOW�OF�ANY�
SOFTWARE�THAT�USES�THIS� INFORMATION�� �INCLUDING�*G?5)<9B8

#E�WARNED�THAT�MANY�OF�THE�"'.�FILES�
THAT�COME�WITH�1%�AND�SHAREWARE�
5YPE���FACES�DO�NOT�MATCH�THE�1'#�
	1RINTER�'ONT�#INARY
�FILE� PROPERLY�
4OMETIMES�THE�TWO�FILES�THAT�
COMPRISE�A�5YPE���TYPEFACE�	"'.�AND�
1'#
�HAVE�BEEN�COLLECTED�FROM�TWO�
SOURCES�OR�CREATED�BY�TWO�DIFFERENT�
PROGRAMS
� AND�DONiT� RIGHTLY�BELONG�TO�
EACH�OTHER�DESPITE� HAVING�THE�SAME�
NAME�� *F�YOU�FIND�YOURSELF�IN�THIS�
POSITION�WITH�A�TYPEFACE
�YOUiLL� HAVE�
TO�CREATE�A� NEW�"'.�FILE�FROM�
SCRATCH
� DEFINING�ALL� THE�CHARACTER�
WIDTHS�AND� KERNING�PAIRS�YOURSELF�

$OMPOSITE�CHARACTERS�ARE�
SUPPORTED�SO�THAT
� FOR�EXAMPLE
� AN�
�E��CHARACTER�COULD�BE�CREATED�FROM�
THE�REGULAR� jEk�CHARACTER�AND�THE�
ACUTE�ACCENT�CHARACTER��0THER�ACUTE��
ACCENTED�CHARACTERS�CAN�BE�MADE�UP�
IN�THE� SAME�WAY��5HIS�SAVES�TIME�
AND�MEMORY�DRAWING�CHARACTERS�WITH�
COMMON�COMPONENTS�

5HERE�ARE�SPECIAL�EFFECTS�
FEATURES� IN� /SJ?.GCNB� THAT�ENABLE�
YOU�TO�SCALE
� SKEW�AND� ROTATE�ANY�
PATH�� 4CALING�AND� ROTATING�CAN�BE�
DONE� RELATIVE�TO�THE�CENTRE�OF�THE�
SELECTED�PATH� OR�RELATIVE�TO�THE�
jORIGINk�OF�THE�CHARACTER�	THE� BOTTOM�
LEFT�HAND�CORNER
�� 1ATHS�CAN�BE�
FLIPPED�HORIZONTALLY�OR�VERTICALLY
� AND�
THEY�CAN�ALSO� BE�DUPLICATED�

*N� SHORT
� YOU

5AKE�SOME�TIME�TO� READ�THE�MANUAL�AND� LEARN�ABOUT�'ONT�
"TTRIBUTES�� �THEY�ARE�IMPORTANT�PARTS�OF�ALL� TYPEFACE�FILES

HAVE�PLENTY�OF�
TOOLS�WITH�WHICH�
TO�DESIGN�YOUR�
TYPEFACES�

+$3�3'$�
/1.&1 ,�
3 *$�3'$�
231 (-
0NE�OTHER�WAY�OF�
CREATING
TYPEFACES
� OTHER�
THAN�BY�FREEHAND�
OR�BY�TRACING�OVER�
A�TEMPLATE�� �AND�
THIS� IS�A�VERY�
SPECIALISED�AND�
TECHNICAL

PROCESS
� SO�DONiT�
GET� TOO�EXCITED�
ABOUT�IT�� �IS�BY�
LETTING�THE�
COMPUTER�
COMPUTE� IT�� �
jALGORITHMICALLY��
DEFINED�
TYPEFACES
� *�THINK�
THEY�CALL� THEM��
/SJ?.GCNB � HAS�AN�
"3EXX�PORT
� SO�
THERE�S� NO�EARTHLY�
REASON�WHY�YOU�
COULDN�T�EMPLOY�
THIS�METHOD�
SHOULD�YOU� SO�
DESIRE�� 	"ND�JOLLY�
GOOD� LUCK�TO�YOU�
�
"3EXX� IS�USEFUL�

IN�OTHER�AREAS
�
AND�A� HANDFUL� OF�

EXAMPLE�SCRIPTS�ARE�SUPPLIED
�
INCLUDING�A�FAIRLY� LONG�DEMO�OF�ALL� THE�
"3EXX�FEATURES�WHICH�FEATURES�A�
COMPUTER�DRAWN� LETTER� j"k 
� ALTHOUGH�
IT� IS�DRAWN�FROM�GIVEN�COORDINATES�
RATHER�THAN�COMPUTED�ONES�

0NE�OF�THE�SCRIPTS�ENABLES�YOU�TO�
SAVE�EACH�CHARACTER� IN�A�TYPEFACE�AS�
A�SEPARATE��-��� STRUCTURED�DRAWING
�
THUS�CREATING�A� LIBRARY�OF��-���
CHARACTERS��"NOTHER�SCRIPT�WILL� IMPORT�
SUCH�A� LIBRARY� INTO�A�TYPEFACE
� AND�
ANOTHER�SHOWS�HOW�"3EXX�CAN�BE�
USED�TO�MOVE�A�WHOLE�CHARACTER� IN�
BOTH�DIRECTIONS��5HE�MOST�USEFUL�
SCRIPT�IS�THE�ONE�THAT�GOES�THROUGH� A�
CHARACTER�CHECKING�FOR�UNNECESSARY�
CO�LOCATED� POINTS
� AND� REMOVING�ANY�
THAT�ARE�FOUND�

0F�COURSE� ALL� THIS�"3EXX�STUFF�IS�
STRICTLY�FOR�PROGRAMMERS��5HE�MANUAL�
DETAILS�EACH� OF�THE� /SJ?.GCNB� "3EXX�
COMMANDS
� BUT� LITTLE�MORE�� *F�YOU�
WANT�TO�PROGRAM� IN�"3EXX�YOU�NEED�
TO� LEARN�FROM�ANOTHER�BOOK
� NOT�THE�
/SJ?.GCNB� MANUAL�

5HE�PROGRAM�WILL�WORK�FROM�
FLOPPIES�WITH� �.B�OF�3".� 	���K�
$HIP
�AND�8ORKBENCH� ���
� BUT�AS�
WITH�MANY�APPLICATIONS�THESE�DAYS
�
8ORKBENCH������
� �.B�$HIP�3".�
AND�A�HARD�DRIVE�ARE� RECOMMENDED��
5HE�PROGRAM� IS�COMPATIBLE�WITH�THE�
"("�CHIPSET
� BUT�DESIGNING�OUTLINE�
TYPEFACES�ON�A� ����COLOUR�SCREEN� IS�
EVER�SO�SLIGHTLY�OVERKILL�

*� SUSPECT�MANY�USERS�WILL� BE�
REGARDING� /SJ?.GCNB� AS�A�GLORIFIED�
TYPEFACE�FORMAT�CONVERSION� PROGRAM
�
AND�AS�A�CONSEQUENCE�MAY�CONSIDER�
ITS� PRICE�TAG�WAY�TOO�HIGH�� #UT�OF�
COURSE� ITS�MAIN� PURPOSE� IS�DESIGNING�
TYPEFACES
� AND�BEARING� IN�MIND�THAT�
PROFESSIONAL�QUALITY�TYPEFACES�CAN�BE�
SOLD�FOR�_���EACH�OR�MORE
� AND�
MAYBE�A� HUNDRED�TIMES�THAT�FOR�A�
TYPEFACE�DESIGNED�EXCLUSIVELY�FOR�THE�
USE�OF�A�SINGLE�	AND�VERY�RICH
�CLIENT
�
THE�COST�OF�/SJ?.GCNB� PALES� INTO�
INSIGNIFICANCE�

&VEN�A�1%� LIBRARIAN�WHO� IS� INTO�
%51�COULD�EARN� SOME�MONEY�FROM�
/SJ?.GCNB
� .ANY
�MANY
�MANY�OF�THE

SHAREWARE�5YPE���TYPEFACES�DOING�
THE�ROUNDS�ARE� INCOMPLETE
� CONTAIN�
INCORRECT�CHARACTER�WIDTHS
� DODGY�
CHARACTERS�AND�NO� KERNING�
INFORMATION��"� LOT�OF�THESE�TYPEFACES�
ARE�VERY�ELEGANT�DESIGNS
� SPOILED�FOR�
LACK�OF�A� LITTLE�SPIT�AND�POLISH��"ND�
REMEMBER
� ONCE�YOUiVE�SIGNIFICANTLY�
ENHANCED� ANY�1%�TYPEFACE�YOU�HAVE�
A�PERFECT� RIGHT�TO�CLAIM�EXCLUSIVE�
DISTRIBUTION�OF�THE�"'.�FILE�AT�THE�VERY�
LEAST
� AND�CHARGE�A�PREMIUM�FOR�THE�
WORK�YOU�HAVE�PUT� IN�

"PART�FROM�THE�$OMPU(RAPHIC�
*NTELLIFONT�SUPPORT
�WHICH� ISNiT �QUITE�
UP�TO�SCRATCH
� /SJ?.GCNB� IS�DIFFICULT�
TO�CRITICISE��5HERE� IS� NO�OTHER�
TYPEFACE�DESIGN� PACKAGE�FOR�THE�
"MIGA
� SO�EVEN� IT�WERE�BAD� IT�WOULD�
BE�GOOD�� �YOU� KNOW�WHAT� *� MEAN�
#UT�AS� IT�HAPPENS
� IT�S�GOOD��
&XTREMELY�GOOD�� "#
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� 0$�-%��0$� 6 �6 �6 �6 ��
$ONVERTING�FORMATS� IS�AS�SIMPLE�AS�
POINTING�AND�CLICKING�� ACTUALLY�DESIGNING�A�
TYPEFACE�FROM�SCRATCH� IS�� �BECAUSE�OF�THE�
NATURE�OF�THE�TASK�� �A�GOOD�DEAL�HARDER
�
BUT�THE�TEMPLATES�AND��,�� �IMPORT�
FEATURES�CAN�HELP�

�$ 12/$0� 6 �6 �6 �6 ��
.RI>-F BMA � IS�ALMOST�EXACTLY�THE�SAME�
	FEATURES�WISE
�AS�THE�FAMOUS�
 HG MH @ K: IA> K�PROGRAM�FOR�THE�.ACINTOSH��
#UT�THERE�S� ROOM�FOR� IMPROVEMENT�BY�
ALLOWING� LARGER�BOUNDING�BOXES
� KERNING�
SUPPORT�FOR�*NTELLIFONT�FACES�AND� LOTS�OF�
POWERFUL�"3EXX�MACROS�

�.$$#� 6 �6 �6 ����
-IKE�ANY�STRUCTURED�DRAWING�PROGRAM
�ON�A�
������MACHINE� IT�WILL�CREAK�ALONG�AS�FAST�
AS� IT�CAN�


-"2+$,1 1(-,� 6 �6 �6 �6 ��
5HE�USUAL�4OFT�-OGIK�STYLE�OF�MANUAL�� �
EASY�ON�BEGINNERS
� BUT�ENOUGH�TECHNICAL�
INFORMATION�TO�KEEP�MORE�EXPERIENCED�
USERS�HAPPY�

�/("$�� *2$� 6 �6 �6 �6 ��
*T�MAY�APPEAR�EXPENSIVE
� BUT�KEEP� IN�MIND�
THAT� HG MH@ K:IA> K�FOR�THE�.AC�COSTS�THREE�
TIMES�AS�MUCH�

.TCP?JJ� P?RGLE� ^ �^ �^ �^ �^
*T�S�THE�ONLY�OUTLINE�TYPEFACE�DESIGNER�FOR�
THE�"MIGA
� AND� IT�DOES� ITS�JOB�VERY�WELL�
INDEED
� SO� IT�HAS�TO�GET�TOP�MARKS
�
ALTHOUGH� *� HOPE�3ELOG�AND�OR�4OFT�-OGIK�
CONTINUE�TO�DEVELOP�AND�ENHANCE� IT�

RYJ�E4IfIITT��V���� �����)7�
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"/�&7&/�.03&�130'&44*0/"-�".04-AST�MONTH�WE�CERTAINLY�
COVERED�SOME�GROUND�WITH�OUR�
DISCUSSION�OF�".04�1ROiS�
*NTERFACE� LANGUAGE�� *F�YOU�

WERE�ABLE�TO�TAKE�EVERYTHING�IN
�YOU�
SHOULD�NOW�BE�ABLE�TO�SET�UP�AN�
*NTERFACE�COMMUNICATIONS�PORT�AND�
EVEN�WRITE�YOUR�OWN� *NTERFACE�
PROGRAMS
� COMPLETE�WITH�FULLY��
WORKING�BUTTONS��5HIS�MONTH�WE�GO�
A� LITTLE �FURTHER�BY�EXTENDING�THE�
NUMBER�OF�GADGETS�WE�CAN�USE
�WITH�
A� LOOK�AT� *NTERFACEiS�"CTIVE-ISTS�AND�
4CROLL�GADGETS�

#EFORE�WE�DIVE� IN
� THOUGH
� LET�S�
REST�OUR�TYPING�FINGERS�BY�TAKING�A�
LOOK�AT�WHAT�THESE�TWO�GADGET�TYPES�
ARE�AND�WHAT�THEY�ARE�USED� FOR�� 'IRST
�
THE�"CTIVE-IST��8ELL
� ALTHOUGH�THE�
NAME�MAY�SEEM� UNFAMILIAR
� *� CAN�BET�
YOU�THAT�YOUiVE�USED�"CTIVE-ISTS�
MANY
�MANY�TIMES�BEFORE�� /O �:ES�
YOU�HAVE��"CTIVE-ISTS�ARE�AN� INTEGRAL�
INGREDIENT� IN�THE�DESIGN� OF�THE�
HUMBLE�FILE� REQUESTER��"S�YOU� KNOW
�
FILE� REQUESTERS�WORK�BY�DISPLAYING�A�
LIST�OF�THE�FILES�WITHIN�A�GIVEN�
DIRECTORY�� *F�YOU�WANT�TO�SELECT�ONE�OF�
THESE�FILES
�YOU� CAN�EITHER�TYPE� IN� ITS

��<MBO>&BLML�:K>�:G�
BGM>@K:E�BG@K>=B>GM�
BG�MA>�=>LB@G�H ?�MA>�
?BE>�K>JN>LM>K��

FILENAME�USING�THE� KEYBOARD�OR�� �
QUICKER�STILL�� �JUST�CLICK�ON� ITS�NAME�
IN�THE�FILE� LIST�� #ELIEVE� IT�OR�NOT
� BUT�
THIS� jFILE� LISTk� IS�ACTUALLY�A�GADGET�
TYPE�� �AN�"CTIVE-IST
�TO�BE�PRECISE�

"CTIVE-ISTS�ARENiT �JUST�RESTRICTED�
TO� USE�WITHIN�A�FILE� REQUESTER
�
THOUGH��5HEY�COME� IN�VERY�HANDY�
INDEED�WHEN�YOU�NEED�TO�PRESENT�THE�
USER�WITH� INFORMATION� IN�THE�FORM�OF�A�
LIST�� 4AY
�FOR�EXAMPLE
�YOU�WERE�
WRITING�AN�ADDRESS�BOOK�PROGRAM�
:OU� COULD� USE�AN�"CTIVE-IST�TO�
DISPLAY�EVERY�ENTRY�WITHIN�THE�
ADDRESS�BOOK� IN�THE�FORM�OF�A� LIST�OF�
SURNAMES�� *F�USERS�WANTED�TO�VIEW�
THE�DETAILS�OF�A�PARTICULAR�ENTRY
� ALL�
THEY�WOULD� HAVE�TO�DO� IS�TO�CLICK�ON�
THE�SURNAME� IN� QUESTION�AND�THE�
PROGRAM�WOULD� HANDLE�THE� REST�
#ETTER�STILL
�THE� MAXIMUM� NUMBER�OF�
jELEMENTSk�WITHIN� AN�"CTIVE-IST�ISNiT�
RESTRICTED�TO�THE�VERTICAL� SIZE�OF�THE�
SCREEN�� �BECAUSE�YOU� CAN�ACTUALLY�
DICTATE� HOW�MANY�ELEMENTS�ARE�
SHOWN�ON�SCREEN�AT�ONCE
�YOU�CAN�
CREATE� A�SORT�OF��WINDOW��THAT�
DISPLAYS�ONLY�A�SMALL� PORTION� OF�AN�
"CTIVE-IST�S�CONTENTS�

, &("�2"1.++
1ROBLEMS�DO�ARISE
� THOUGH
�WHEN�YOU�
USE�AN�"CTIVE-IST�THAT�CONTAINS�MORE�
jELEMENTSk� THAN�YOU� CAN�ACTUALLY

DISPLAY�ON�SCREEN�AT�ONCE�� )OW�DO�
YOU�GET�AROUND�THIS�PROBLEM �:OU�
USE�A� jSCROLL�� GADGET�� �*NTUITION�
PROGRAMMERS�WILL� KNOW�THEM�BETTER�
AS� j PROPORTIONAL�� GADGETS��0NCE�
AGAIN
� THE�HUMBLE�SCROLL�GADGET� IS� A�
VERY�IMPORTANT�ASPECT�OF�EVERY�FILE�
REQUESTER�� *NDEED
� IT�S�VERY�UNUSUAL�
TO�FIND�AN�"CTIVE-IST�THAT�DOESNiT�
HAVE�A�SCROLL�GADGET�ATTACHED�TO� IT��
5HE�SCROLL�GADGET�ENABLES�YOU�TO�
PHYSICALLY�CHANGE�WHAT�PART�OF�THE�
"CTIVE-IST� IS�DISPLAYED��4O
� FOR�
EXAMPLE
� IF�YOU� HAD�AN�"CTIVE-IST�THAT�
CONTAINED� ����ELEMENTS�BUT�YOU�
COULD�ONLY�DISPLAY����OF�THEM
�YOU�
COULD�ATTACH�A�SCROLL�GADGET�TO�THE�
"CTIVE-IST�THAT�ENABLED�THE� USER�TO�
MOVE�THROUGH�THE�"CTIVE-IST�TO�
DISPLAY�ANY����OF�THE�����ELEMENTS�
ON�OFFER�

4CROLL�GADGETS�WORK�BY�RETURNING�
A�VALUE�BETWEEN���AND�A�MAXIMUM�
VALUE�THAT�YOU� SPECIFY��5HE�VALUE�
RETURNED�DEPENDS�ENTIRELY�UPON�THE�
POSITION� OF�THE�SCROLL�GADGET� jHANDLE��
	THE�BIT�THAT�YOU�ACTUALLY�MOVE�WITH�
THE�MOUSE� POINTER
�� *F
� FOR�EXAMPLE
�
YOU�CREATED� A�SCROLL�GADGET�WITH�A�
RANGE�OF��
� IT�COULD� RETURN�A�
MAXIMUM�OF�FOUR�VALUES�� ��
� �
� �

8ELL
� IT�S�TAKEN�OVER�TWO�MONTHS�TO�
ARRIVE
� BUT� *�VE�FINALLY�MANAGED�TO�
UPGRADE�MY�".04�1ROFESSIONAL�TO�
VERSION� �����"PART�FROM�THE�OBVIOUS�
BUG�FIXES�AND�ENHANCEMENTS� 	TESTING�
IS�A� LOT�FASTER�

� *� HAVE�TO�ADMIT�THAT� *�
WAS� ACTUALLY�A� LITTLE�DISAPPOINTED�
THAT�MORE�FEATURES�WERENiT �ADDED�
"H�WELL
� *�GUESS�&UROPRESS�JUST�
WANTED�TO� IRON�OUT�SOME�OF�THE�MORE�
OBVIOUS�BUGS� IN�THE�ORIGINAL� RELEASE��
"LTHOUGH� &UROPRESS�CLAIMS�THAT�IT iS�
JUST�AROUND�THE�CORNER
� *iM�NOT�QUITE�
CONVINCED�THAT�THE�MUCH�TALKED��
ABOUT�"("�COMPATIBLE�VERSION� OF�
".04�1ROFESSIONAL� IS�GOING�TO�BE�
WITH� US�THAT�SOON��"S�FOR�THE

COMPILER�� �WELL
� *�DONiT �THINK�*iLL� BE�
DELETING�MY�AGED�".04�$OMPILER�
JUST�YET���

*TiS� NICE�TO�SEE�THAT�&UROPRESS�
HAS�JUST�RELEASED�TWO�OTHER�UPDATER�
DISKS�FOR�".04������AND�THE�".04�
$OMPILER��%�EXTENSIONS��5HE�".04�
�����UPDATER�TAKES�".04�UP�TO�
VERSION� ������ %ON�T�GET�TOO�EXCITED�
THOUGH� � �THIS� LATEST�VERSION�OFFERS�
ABSOLUTELY�NO�ENHANCEMENTS�
WHATSOEVER��5HE�ONLY�CHANGE�OFFERED�
BY�VERSION� ����� IS�COMPATIBILITY�WITH�
THE�"MIGA�"�����"�����SERIES�� �
ACCORDING�TO�THE�DOCUMENTATION
�
SWITCHING�BETWEEN�8ORKBENCH� AND�
".04�USING�THE� j"MIGA�"k
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STUCK� INTO�SOME�GOOD�OLD�FASHIONED�
CODING��"S�YOU�CAN�SEE�FROM�THE�
LISTING�ON� PAGE���
� *�VE� INCLUDED�THE�
*NTERFACE�DEMONSTRATION� PROGRAM�
FROM� LAST�MONTH�S��F B@:�-AHII> K�
COVER�DISK
�JUST�IN�CASE�YOU�HAVENiT�
ALREADY�PRINTED� IT�OUT�AND�STUDIED� IT�
TILL�YOU�TURNED�BLUE� IN�THE�FACE�

-OOKING�THROUGH�
THE�SHORT� *NTERFACE�
LANGUAGE�PROGRAM�
AT�THE�START�OF�OUR�
DEMONSTRATION�
LISTING
�YOU�DONiT�
NEED�THE
INTELLECTUAL� CAPACITY�
OF�"LBERT�&INSTEIN�TO�
WORK�OUT�THE�
COMMAND�THAT�SETS�
UP�THE�"CTIVE-IST��
:EP
� ITiS�THE�
j"CTIVE-ISTk�
COMMAND��5HE�
FORMAT�OF�THE�
"CTIVE-IST�COMMAND�
IS�PRETTY�
COMPLICATED
� SO

? C T I U E
��(01

�����
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"CTIVE-ISTS�ENABLE�YOU� TO�VIEW�ONLY�A�SMALL�
SELECTION�OF�THE�TOTAL�NUMBER�OF�ELEMENTS�
WITHIN�THE� LIST� IF�YOU�WISH
� THUS�REMOVING�
THE�RESTRICTION�OF�SCREEN�RESOLUTION

WE�LL� START�BY�TAKING�
A� LOOK�AT�EACH

AND����5HIS�VALUE� IS�THEN�
AUTOMATICALLY�PASSED�TO�THE�
"CTIVE-IST�THAT�USES� IT�TO�CONTROL�WHAT�
PART�OF�THE�"CTIVE-IST� IS�DISPLAYED� IN�
THE�"CTIVE-IST� jWINDOWk� 	THE�VISIBLE�
PART�OF�THE�"CTIVE-IST
�� 5HIS�VALUE�
ACTUALLY�SPECIFIES�THE�ELEMENT�
NUMBER�OF�THE�FIRST�ENTRY�THAT�IS�
DISPLAYED�� *F�YOU�THEREFORE�WERE�ABLE�
TO�DISPLAY�FIVE�"CTIVE-IST�ELEMENTS�ON�
THE�SCREEN�AND�THE�SCROLL�GADGET�
RETURNED�A�VALUE�OF�j��k 
� ELEMENTS�
NUMBERED���
� ��
� ��
� ��� AND����
WOULD� BE�DISPLAYED�

".#$�"1 98
5HAT�S�ENOUGH�OF�THE�THEORY
� LETiS�GET

PARAMETER�IN� TURN�
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;0/&�� �5HE�;ONE�PARAMETER�IS�
EXACTLY�THE�SAME�AS�THE� jBUTTON�
NUMBERk� PARAMETER�THAT�WE�COVERED�
LAST�MONTH�WHEN�WE� LOOKED� AT�
*NTERFACEiS�BUTTONS��5O�RECAP
� THE�
;ONE�PARAMETER�IS� AN� IDENTIFIER�THAT�
MUST�BE� UNIQUE�� *F�YOU� THEREFORE�
WRITE�AN� *NTERFACE� PROGRAM�THAT�
CREATES�SEVEN�DIFFERENT�GADGETS
�
EACH�MUST�HAVE�A�DIFFERENT�ZONE�
NUMBER�

9�� �5HE�9�PARAMETER�DICTATES�THE�
HORIZONTAL� POSITION�OF�THE�"CTIVE-IST� IN�
PIXELS��:OU�SHOULD� BE�AWARE
� THOUGH
�
THAT�".04�AUTOMATICALLY� ROUNDS�THIS�
PARAMETER�DOWN�	NOT�UP
�TO�THE�
NEAREST�MULTIPLE�OF����

:�� �-IKE�THE�9�PARAMETER
� THE�:�
PARAMETER�IS�USED�TO�CONTROL� THE�
POSITION� OF�THE�"CTIVE-IST�ON� SCREEN��
0NCE�AGAIN
� ANY�VALUES�THAT�YOU�
SPECIFY�ARE�AUTOMATICALLY�ROUNDED�
DOWN�TO�THE� NEAREST�MULTIPLE�OF����

8*%5)�� �5HE�WIDTH�PARAMETER�IS�VERY�
SIMILAR�TO�THE�9�PARAMETER
� BUT�
INSTEAD�OF�BEING�EXPRESSED� IN� SCREEN�
PIXELS
� IT�MUST�BE�EXPRESSED� IN�
CHARACTERS�� *T�THEREFORE�CONTROLS�THE�
NUMBER�OF�CHARACTERS�THAT�THE�
"CTIVE-IST�WILL� DISPLAY�ACROSS�THE�
SCREEN�

)&*()5�� �5HE�HEIGHT� PARAMETER�
CONTROLS�THE�VERTICAL� HEIGHT�OF�THE�
"CTIVE-IST�� *T�IS
� ONCE�AGAIN
�
EXPRESSED� IN�TERMS�OF�CHARACTERS�� �
OR
�TO� BE�MORE�PRECISE
� LINES�OF�
CHARACTERS�� *F�YOU� THEREFORE�SPECIFY�A�
VALUE�OF���
�THE�"CTIVE-IST�WILL� BE�
CAPABLE�OF�DISPLAYING�A�MAXIMUM�OF�
���ELEMENTS�ON�SCREEN�AT�ANY�ONE�
TIME�

"%%3&44�� �5HE�ADDRESS�PARAMETER�
IS�A� LITTLE�DIFFICULT�TO�EXPLAIN�WITHOUT�
FIRST�TAKING�A�GOOD� LOOK�AT�HOW�THE�
CONTENTS�OF�AN�"CTIVE-IST�ARE�
HANDLED��5HIS�SUBJECT� IS�COVERED� IN�
DETAIL� BELOW
� SO�ALL�YOU� NEED�TO� KNOW�
FOR�THE�MEANTIME� IS�THAT�THE�ADDRESS�
PARAMETER�CONTAINS�THE�NAME�OF�THE�
*NTERFACE�VARIABLE�THAT�CONTAINS�THE�
ADDRESS�POINTER�TO�THE�"CTIVE-IST�
ELEMENTS�ARRAY�

*/%&9�� �5HE� *NDEX� PARAMETER�
CONTAINS�THE� NUMBER�OF�THE�ELEMENT�
THAT�IS�AT�THE�TOP�OF�THE�VISIBLE� LIST�OF�
"CTIVE-IST�ELEMENTS�� *F
� FOR�EXAMPLE
�
YOU�HAD�AN�"CTIVE-IST�CONTAINING�����
ELEMENTS�AND�YOU�WANTED�TO�ALWAYS

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



COMBINATION�DIDN�T�WORK�TOO�WELL�
UNDER�"MIGA%04���� ��5HIS� PROBLEM�
HAS�ALSO�BEEN� FIXED�WITH�".04�1RO�

5HE�".04�$OMPILER�AND� �%�
EXTENSIONS� HAVE�ALSO�BEEN� UPDATED�
TO�WORK�UNDER�".04�1ROFESSIONAL��
/OW�CALL�ME�A�SCEPTIC
� BUT�SURELY�
THERE�S� LITTLE�POINT� IN� RELEASING�AN

UPDATED�VERSION�OF�THE�AGED�".04�
$OMPILER�IF�THE�NEW�".04�1RO�
COMPILER�IS�SO�CLOSE�TO� RELEASE � *S�
&UROPRESS�SIMPLY�PROTECTING�".04�
USERS�� INVESTMENTS�OR�IS� IT�TRYING�TO�
TELL� US�SOMETHING� INDIRECTLY �"S� *�
SAID
� *�WOULDNnT�TRASH�THAT�".04�
$OMPILER�QUITE�YET�

'?TC�WMS�SNEP?BCB�RM� ,.2�/PM�TCPQGML�����WCR�

START�WITH�THE� LAST�	��DISPLAYED
�YOU�
WOULD� ENTER�AN� *NDEX�NUMBER�OF����

%+ &�� �5HE�%J?E�PARAMETER� IS�USED�
TO�FINE�TUNE�THE�"CTIVE-IST�AND� HOW� IT�
PERFORMS�� #Y�PASSING�THE�APPROPRIATE�
VALUE
� THIS�CAN�MAKE�THE�"CTIVE-IST�
REACT�TO�THE�MOUSE� INSTANTLY
� FOR�
EXAMPLE
�WITHOUT�THE�USER�HAVING�TO�
CLICK�THE� LEFT�MOUSE�BUTTON��$HECK�
OUT�SECTION��� ��� ���� IN� THE�".04�
1RO�MANUAL� FOR�MORE� INFORMATION�ON�
THIS�USEFUL� PARAMETER�

/ /$1�� �5HE�/?NCP�PARAMETER�
CONTROLS�THE�BACKGROUND�COLOUR�USED�
BY�THE�"CTIVE-IST�

/$-�� �/OT�SURPRISINGLY
�THE�/CL�
PARAMETER�CONTROLS�THE�COLOUR�OF�THE
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9.-$�� �&XACTLY�THE�SAME�AS�THE�
9MLC�PARAMETER�USED�BY�THE�
 ARGTC+GQR�COMMAND��0NCE� AGAIN
�
THE�9MLC�PARAMETER�MUST�BE�UNIQUE�

7�� �5HE� HORIZONTAL� POSITION�OF�THE�TOP�
LEFT�HAND�CORNER�OF�THE�SCROLL�GADGET
�
EXPRESSED� IN�TERMS�OF�SCREEN� PIXELS�

8�� �5HE�VERTICAL� POSITION� OF�THE�TOP�
LEFT�HAND�CORNER�OF�THE�SCROLL�GADGET��
0NCE�AGAIN
� THIS�SHOULD� BE�
EXPRESSED� IN�SCREEN� PIXELS�

6(#3'�� �5HE�UGBRF�PARAMETER�
CONTROLS�THE�HORIZONTAL� SIZE�OF�THE�
SCROLL�GADGET�� 6NLIKE�THE� ARGTC+GQR�
COMMAND
� THIS�SHOULD� BE�EXPRESSED�
IN� SCREEN�PIXELS�

3.3 +�� �5HE�RMR?J�PARAMETER�
CONTROLS�THE�MAXIMUM�VALUE�THAT�CAN�
BE� RETURNED�BY�THE�SCROLL�GADGET�� 5HIS�
CAN�BE�HANDY�FOR�RESTRICTING�THE�
MOVEMENT�OF�THE�GADGET�

23$/�� �5HE�QRCN�PARAMETER�CONTROLS�
THE�SIZE�OF�THE� INCREASE�OR�DECREASE�
IN�THE�CURRENT�SCROLL�GADGET�POSITION�
WHEN�THE�USER�CLICKS�NOT�ON�THE�
HANDLE� ITSELF�BUT�ON� ANY�AREA�ABOVE�
OR�BELOW�THE�HANDLE�WITHIN�THE�
BOUNDARIES�OF�THE� SCROLL�GADGET�

"' -&$2�� �"LTHOUGH�THE� :"F?LECQ<
PARAMETER� ISNnT�THAT� IMPORTANT�WHEN�
APPLIED�TO�THE� ARGTC+GQR�COMMAND
�
IT�BECOMES�ESSENTIAL� IF�YOU�WANT�TO�
TIE� A�SCROLL�GADGET�TO�YOUR�"CTIVE-IST��
-IKE� ITS�"CTIVE-IST�EQUIVALENT
� THE�
:"F?LECQ<�PARAMETER�CONTAINS�A�
SMALL� *NTERFACE�PROGRAM�THAT� IS�
PERFORMED� EACH�TIME�THE�SCROLL

� �

CHARACTERS�DISPLAYED�WITHIN�THE�
"CTIVE-IST�

"' -&$2�� �5HE�MOST� INTERESTING�
AND�CERTAINLY�THE�MOST�POTENTIALLY�
POWERFUL� OPTION�OF�ALL� IS�THE�"F?LECQ�
PARAMETER�THAT� IS�ESSENTIALLY�AN�
*NTERFACE�PROGRAM� IN� ITS�OWN� RIGHT��
5HE�"F?LECQ�PARAMETER�CONTAINS�A�
LIST�OF�*NTERFACE� INSTRUCTIONS�THAT�ARE�
PERFORMED�WHENEVER�THE�USER�CLICKS�
ON�ANY�ONE�OF�THE�ELEMENTS�WITHIN�
THE�"CTIVE-IST��.OST�OF�THE�TIME�THIS�
WILL� REMAIN� BLANK�

!4(+#(-&� -� "3(5$+(23
#EFORE�YOU� CAN� RUN�AN� *NTERFACE�
PROGRAM�THAT�CREATES�AN�"CTIVE-IST
�
YOU�MUST�FIRST�CREATE�AND�THEN�BUILD�
UP�AN� ARRAY�THAT�CONTAINS�THE

�+-1�� <MBHG
ELEMENTS� USED� BY�THE�"CTIVE-IST�
#OTH�OF�THESE�TASKS� SIMPLY�USE�
STANDARD� #"4*$� INSTRUCTIONS�� �THE�
f#GKg�COMMAND� IS� USED�TO� INITIALISE�
THE�ARRAY
� AND� ITS�CONTENTS�ARE�THEN�
PULLED� IN� USING�A�SIMPLE� LOOP�THAT�
READS�STRINGS�FROM�A� LIST�OF�B?R?�
STATEMENTS�� :OU�COULD�QUITE�EASILY�
STORE�THE�"CTIVE-IST�ON�DISK�AND�THEN�
USE�".04nS�FILE�HANDLING�CAPABILITIES�
TO� READ�THE�DATA� IN�� �PARTICULARLY�
HANDY� IF�YOUnRE�WRITING�A�DATABASE�OR�
ADDRESS�BOOK�PROGRAM�

0NCE�THE� ARRAY�HAS�BEEN� SET�UP
�
YOU� NEED�TO�TELL� *NTERFACE�WHERE� IT�
CAN�BE�FOUND� IN�MEMORY��5HIS� IS�
PRETTY�STRAIGHTFORWARD�TOO�� �ALL�YOU�
NEED� IS�THE� f PP?Wg�COMMAND�THAT�
RETURNS�THE�ADDRESS�OF�AN� ARRAY�WHICH�
CAN�THEN�BE�WRITTEN� INTO�AN� *NTERFACE�
VARIABLE�USING�THE�f5BG?JMEg�FUNCTION��
5HIS� *NTERFACE�VARIABLE� IS�THEN� USED�
BY�THE� *NTERFACE�f ARGTC+GQRg�
COMMAND�TO�BUILD�THE�"CTIVE-IST�FROM�
YOUR�DATA�� )EREnS�THE�FORMAT�OF�THE�
LINE� IN�QUESTION�

6CH@KNF�	#G@MMDK.THSHADQ
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���*�
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52+(#$12� 6 8�
'INALLY�WE�COME�TO�THE�SUBJECT�OF�
SCROLL�GADGETS
� THOSE� INCREDIBLY�
USEFUL�GADGET�TYPES�THAT�MAKE�
"CTIVE-ISTS�SO�MUCH�FRIENDLIER�� 4CROLL�
GADGETS�ARE�CREATED� USING�ONE�OF�TWO�
COMMANDS�� f52JGBCg�OR�f'2(GBC���
#OTH� PERFORM�THE�SAME�FUNCTION�BUT�
WITH�ONE�MAJOR�DIFFERENCE�� �52JGBC�
CREATES�VERTICAL� SLIDERS� AND�'2GGBC�
CREATES� HORIZONTAL� SLIDERS�� 'OR�THE�
MOMENT
�THOUGH
� LETnS�TAKE�A� LOOK�AT�
THE�52JGBC�COMMAND��5HIS� IS�THE�
FORM� IT�TAKES�

,<=G�ACBH<
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"5GCB� C@6CFB�7CBH=BI9G�<=G�HCIF�
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 ARGTC+GQRQ�?LB�2APMJJ�E?BECRQ�A?L�K?IC�WMSP� ,.2�/PM�PMSRGLCQ�C?QGCP�RM�
SQC�?LB�KSAF�DPGCLBJGCP��?LB�RFCW�?PCLiR�RMM�F?PB�RM�NPMEP?K�CGRFCP�

'$(&'3�� �-IKE�THE�UGBRF�PARAMETER
�
THE�FCGEFR�PARAMETER�CONTROLS�THE�
VERTICAL� SIZE�OF�THE�SCROLL�GADGET�� #E�
CAREFUL�WHEN�DEFINING�THESE�TWO�
PARAMETERS�� �IF�YOU�WANT�TO�CREATE� A�
52(GBCP�� THE�WIDTH� SHOULD� BE�
CONSIDERABLY� LESS�THAN�THE� HEIGHT�
AND�VICE�VERSA�FOR�A�'2(GBCP�

/.2(3(.-�� �5HE�NMQGRGML�PARAMETER�
IS�A�VALUE�THAT�CONTROLS�THE�DEFAULT�
POSITION�OF�THE�SCROLL�GADGET� kHANDLE��
	THE�BIT�THAT�YOU� ACTUALLY�DRAG
�

GADGET�IS� USED�

*N� ORDER�TO�GET�AN�"CTIVE-IST�TO�
CHANGE� IN� RESPONSE�TO�THE� USER�
MOVING�A�SCROLL�GADGETnS� HANDLE
� THE�
52JGBC�COMMANDnS� :"F?LECQ<�
PARAMETER�MUST�BE�SET�UP�TO� INFORM�
THE�"CTIVE-IST�THAT�THE�USER�HAS�
MOVED�THE�SCROLL�GADGET��5HIS� IS�DONE�
BY� LINKING�THE�TWO�COMMANDS�
TOGETHER�USING�TWO�COMMANDS�� �
f9MLC"F?LECg�AND� f9MLC/MQGRGMLg��
5HESE�TWO�COMMANDS� INSTRUCT�THE

 ,(& �2'.//$1�^ �(224$����^ �)4-$� �����  
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YOU�SHOULD�CHECK�OUT�"NDREW�
'ORRESTnS� BRILLIANT�!F?R?L�PROGRAM��
!F?R?L�IS� A�VERY�POWERFUL�CARD�FILE�
DATABASE�THAT�MORE�THAN�MATCHES�
THE�EASE�OF�USE�AND� POWER�OF�ANY�
COMMERCIAL�CARD�FILE�DATABASE�
PROGRAM��"NDREW�HAS�GONE�TO�GREAT�
LENGTHS�TO�MAKE�SURE�THAT�!F?R?L�NOT�
ONLY�PERFORMS�WELL
� BUT�LOOKS�GOOD�
TOO�� �ALTHOUGH� NOT�QUITE� IN�THE� SAME�
LEAGUE�AS�A�TRUE�8ORKBENCH�BASED�
DATABASE�PROGRAM
� IT�EMULATES�THE�
LOOK�AND�FEEL� OF�8ORKBENCH� ����WITH�
SURPRISINGLY�GOOD� RESULTS�

0NE�OF�THE�MOST� IMPRESSIVE�
ASPECTS�OF�!F?R?L�IS�THE�FACT�THAT�
ALTHOUGH�THE�PROGRAM�WAS�WRITTEN� IN�
".04�	WITH�A�SPLATTERING�OF�%EVPAC�
CODE�FOR�GOOD�MEASURE

�"NDREW�HAS�
ACTUALLY�MANAGED�TO�GET�!F?R?L�TO� RUN�
IN� AN� *NTUITION� SCREEN�� )OW�HE

MANAGED�TO�ACHIEVE�THIS� IS�BEYOND�
ME
� BUT�IT�JUST�GOES�TO�SHOW�THAT�
ANYTHING� IS� POSSIBLE� IF�YOU�VE�GOT�THE�
KNOWHOW�� 	*F�ENOUGH�OF�YOU�WRITE� IN�
WANTING�TO�KNOW�THE� SECRET
� MAYBE�
WE�CAN� PERSUADE�"NDREW�TO�TELL� ALL�


*nVE� NEVER�REALLY�BEEN� A�FAN�OF�1%�
BUSINESS�SOFTWARE
� BUT� *� HAVE�TO�
ADMIT�THAT�!F?R?L�IS� A�DIFFERENT�
BALLGAME�ALTOGETHER�� *F�YOU�RE� IN�THE�
MARKET�FOR�A�DATABASE
� THEN�SAVE�
YOUR�MONEY�AND�GET�!F?R?L�INSTEAD�

b� 'OR�MORE� INFORMATION�ON�
-ICENSEWARE�SOFTWARE
�CONTACT�
4ANDRA�4HARKEY�AT�%EJA�7U� 4OFTWARE

�� )OLLINBROOK
� #EECH� )ILL
�8IGAN
�
-ANCS�8#�� �4(��"LTERNATIVELY
� YOU�
CAN�CALL� %EJA�7U�DIRECT�ON�d������
�������� %ONnT�FORGET�TO�TELL� THEM�
THAT��GCA;�.BIJJ?L�SENT�YOU�� "#

/&95�.0/5)�b�/&95�.0/5)
0UR� *NTERFACE�TUTORIAL�CONTINUES�NEXT�MONTH�WITH�A�PRACTICAL� PROJECT�THAT�ALL�
".04�1RO�APPLICATIONS�PROGRAMMERS�WILL�FIND�USEFUL�� *F�YOUnVE�EVER�WANTED�
TO�WRITE�YOUR�OWN�FILE� REQUESTER
� THEN�DONnT�MISS�NEXT�MONTHnS� ISSUE���� 	*F�
YOU�WANT�TO�MAKE�CERTAIN
� TAKE�OUT�A�SUBSCRIPTION�USING�THE�HANDY�CARD� IN�
THIS� ISSUE�� &ND�OF�PLUG���
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&VEN�THE�".04�1RO�&DITORnS�FILE�
REQUESTER�USES� *NTERFACEnS�"CTIVE-IST�
AND�4CROLL�GADGET�FACILITIES�� *F�YOU�
DONnT�LIKE�THE�STANDARD�FILE�
REQUESTER
�YOU�COULD�WRITE�YOUR�OWN�

"CTIVE-IST�TO�CONSTANTLY�MONITOR�THE�
POSITION� OF�THE� SCROLL�GADGETnS�
HANDLE��8HENEVER�ITS� POSITION�
CHANGES
� THE�"CTIVE-IST�WILL�
AUTOMATICALLY�CHANGE�TOO�

-$6�+("$-2$6 1$
4ANDRA�4HARKEYnS� -ICENSEWARE�
SCHEME� IS�CONTINUING�TO�PROVE

POPULAR�AMONG�
".04�PROGRAMMERS�
WITH� THE�RELEASE�OF�
SOME�VERY�
IMPRESSIVE�TITLES�� *F�
YOU�WANT�TO�SEE�THE�
SORT�OF�THINGS�THAT�
".04� IS� REALLY�
CAPABLE�OF�WHEN�
PLACED� IN�THE�HANDS�
OF�REAL
PROFESSIONALS
� THEN�
-ICENSEWARE�
SOFTWARE� IS�WORTH�
INVESTIGATING��
4ANDRAnS�SCHEME�
AWARDS�THE�

PROGRAMMER�OF�THE�SOFTWARE�THAT�YOU�
BUY�	MOST�DISKS�ONLY�COST�`�����
�A�
SHARE�OF�THE�PROFITS
� SO�YOU�NOT�ONLY�
GET�A�GREAT�".04�PROGRAM
� BUT�YOU�
CAN� ALSO�FEEL�GOOD� IN�THE�KNOWLEDGE�
THAT�THE�PROGRAMMER�HAS�BENEFITTED�
TOO�� )ERE�S�A�QUICK� LOOK�AT�ONE�OF�THE�
LATEST�-ICENSEWARE�PROGRAMS�TO�HIT�
THE� STREETS�

%+$7$1
%ISK�-���
*F�YOU�THOUGHT�THAT�".04�WAS�ONLY�
GOOD�FOR�GAMES�PROGRAMMING
� THEN
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"MIGA�����1ACK
��6,�SPECIFICATION
����.#�SYSTEM�3".
�MOUSE
b�'ULL�WORKBENCH�DISKS
�MANUALS���LEADS
��'REE�GAME�INCLUDED� IN�PACK
b�5WO�1YTHON�JOYSTICKS
�� 	���CAPACITY�LOCKABLE�DISK�BOX�\���

"MIGA�����)%�1ACK
	�1LUS�INTERNAL� ��.#�HARD�DRIVE� \����
	�1LUS�INTERNAL���.#�HARD�DRIVE� \����
	� ��.#�EXTRA�MEMORY�ADD� \��

"MIGA������1ACK
b����BIT�������'ULL� POWER
b�4UPER�)I�3ES�GRAPHICS
b��.#�$HIP�MEMORY
b�1$.$*"�5ECHNOLOGY
b�"LPHA� NUMERICAL� KEYPAD
b�5WO�1YTHON�JOYSTICKS
b�'REE�GAME
b� ����$APACITY�DISK�BOX

b�"�����1ACK
b�"�����WITH� ��.#�HARD�DRIVE
b�"�����WITH� ��.#�HARD�DRIVE

\���
\���
\���

8EIRD
�8ILD���8ICKED�"���� "�����"����6PGRADES 1HILIPS������.,**�.ONITOR 47("�.ONITOR

���4UPER�HIGH� RESOLUTION�COLOUR�
DISPLAY
1ROFESSIONAL� *#.�COMPATIBILITY�
$OMPLETE�WITH� CABLE�
'ULL� 6,�WARRANTY
�� 'REE�GAMES

"�����47("�.ONITOR �

	

b�(AME�PLAYERS�PARADISE
b�1USH�0VER�GAME
b�'ORMULA� �� (RAND�1RIX�GAME
b�1UTTY�(AME
b�&XTRA�FREE�GAME
b�%ELUXE�1AINT�***
b��� 1YTHON�JOYSTICKS
b� ����$APACITY�DISK�BOX

b�"����WEIRD
�WILD���WICKED�PACK�\���

b�"����AS�ABOVE�WITH� ��.#�)%

b�"���� AS�ABOVE�WITH� ��.#�)%

b� 1RO3AM��.#�1$.�$*"�"����"����� \���

�� &ASY�TO�INSTALL� UPGRADE�KITS�
	� 'ULL� INSTRUCTIONS�AND�CABLES�WHERE�NECESSARY�

�b�"LL� DRIVES�SUPPLIED�WITH�FORMATTING�
INSTRUCTIONS�AND�SOFTWARE

�� ��.#�)%�6PGRADE�,IT� \���

�� ��.#�)%�6PGRADE�,IT� \���

	� ���.#�)%�6PGRADE�,IT� \���

n� 1RO3AM� �.#�.EMORY�"���� \���

n� 1RO3AM��.#� 1$.�$*"�"����"����� \���

���� HIGH� RESOLUTION�COLOUR�DISPLAY�
��)IGH� CLARITY�STEREO�SOUND�OUTPUT�
��'ULL� 3(#�AND� COMPOSITE� INPUTS

��'REE� ����METRE� LONG� 3(#�CABLE
r�'ULL� 6,�WARRANTY
��� 'REE�GAMES

r1HILIPS������.,**�.ONITOR� \���

r8HEN� PURCHASED�WITH�
AN�"MIGA� �������� \���

r�8HEN� PURCHASED�WITH�
AN�"MIGA� ���� �
		

.USIC

b�&RGONOMICALLY�SOUND
b�'ACILITATES�UP�TO�THREE�EXTERNAL� FLOPPY�
DRIVES

b�.ADE� IN�THE�6,
b�4TRONG�AND�ROBUST
b�"ESTHETICALLY�PLEASING
b�,EEP�YOUR�DESK�NEAT�AND�TIDY
b�4UPPLIED�COMPLETE�AND�ASSEMBLED�WITH�
FREE�MOUSE�MAT

b�"���� 8ORKSTATION� \��

b�"���� 8ORKSTATION� \��
b�"�����8ORKSTATION� \��

r� ����$APACITY� LOCKABLE�DISK�BOX� \�����
��4QUICK�MOUSE� \�����
b�.OUSE�MAT� \����
b�5%,�HIGH�QUALITY�%4%� 	��
�DISKS� \����
b�$OMPUTER�.ALL�%4%� 	��
�DISKS� \����
b� 	����COLOUR�DISK� LABELS� �	

b�-$���PRINTER�RIBBON� \����
b�+ET�'IGHTER�JOYSTICK� \�����
r�"PACHE�JOYSTICK� \����
b�1YTHON�JOYSTICK� \����
b�;IPSTICK�JOYSTICK� \�����

��7AST�RANGE�OF�LEADS�FOR�MANY�
APPLICATIONS��� /JC?QC�A?JJ

b�"LLOWS� IMAGE�PROCESSING� IN�A�USEFUL�AND�
UNIQUE�FASHION

b�$OMES�COMPLETE�WITH�OPERATION�MANUAL
b�0NE�OF�THE�FASTEST�GROWING�APPLICATIONS�
FOR�HOME�AND�PROFESSIONAL� USERS

b�)IGH�SPECIFICATION�COUPLED�WITH� COST�
EFFECTIVE�PRICING

b�1OWER�)AND�4CANNER
b����GREYSCALES� ��������%1*
b�5HRU�PORT�TO�PRINTER
b�'ULLY�COMPATIBLE�WITH�%ELUX�1AINT��
�ETC�
b�"DVANCED�SOFTWARE

b�1OWER�)AND�4CANNER�V���� \��
b�1OWER�)AND�4CANNER�V���� \���

b�)IGHEST�QUALITY�STEREO�SOUND�
SAMPLING

b�$OMPATIBLE�WITH�"���

"����"����
�"����������
�"����

b�4CREEN�#EAT�4PEAKER�4YSTEM� \���
	"DDS�AMPLIFIED�STEREO�SOUND�TO�THE�"MIGA

b�(71�%IGITAL� 4OUND� 4TUDIO� \��

b�.EGAMIX�.ASTER� \�

b�4TEREO�.ASTER� \�h
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 ELSQ� �̂ (LAJSBCQ��,@�,CKMPW�ML�@M?PB� GL�
RFC�DMPK�MD�JMU�NMUCP�9GNQ� �̂ JJMUQ�RFC�NPM_
ACQQGLE�MD�CJ?@MP?RC�?LGK?RGML� ?LB� QMSLB�
Q?KNJGLE�^�/PMTGBCQ�RFC�Q?KC�K?V��AFGNKCK
�
MPW�?Q�RFC� ����� ���������� �̂ (LAPC?QCQ�
?BBPCQQ?@JC�KCKMPW�QN?AC� DPMK� �,!� RM�
��,!� �̂"MKNJCRC�UGRF� DSJJ� GLQRPSARGMLQ�?LB�
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)IGH�$URRENT�1OWER�4UPPLY

"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�
"���
�"�����AND�"����COMPATIBLE�
#RITISH�MADE

"����1OWER�SUPPLY�UNIT� \������
"����1OWER�SUPPLY�UNIT� \������
"�����1OWER�SUPPLY�UNIT� \������
"�����1OWER�SUPPLY�UNIT� \������

.EMORY�&XPANSIONS
"����1RO�3".�����.EG��6PGRADE
b�$HIP�MEMORY�COMPATIBLE
b�#RITISH�MADE

b�8ITHOUT�CLOCK� _���
b8ITH�DOCK� _��

"����1RO�3".�����.EG�6PGRADE

b�(IVES�A�FULL� �.#�OF�MEMORY� _��

"����� �.#�.EG�6PGRADE� \�����

$UMANA������&XTERNAL�%RIVE� @@@@@ � 4UPRA�.ODEMS� $HIPS�AND�4PARES

b�6TILISE�HUNDREDS�OF�1%�#ULLETIN�#OARDS
b�$OMMUNICATE�WITH�FELLOW�COMPUTER�
USERS

b�$UTS�DOWN�ON�TELEPHONE�BILLS�BY�USING�
FAST�EFFICIENT�BAUD�RATES

b� �����)AYES�COMPATIBLE
b�5ONE�PULSE
�"UTO�%IAL�"UTO�"NSWER
b�4TANDARD� 34���� *NTERFACE
b�1ROGRAMMABLE�NUMBER�STORAGE
b�'REE�$ORNS�SOFTWARE

b�4UPRA�'AX�1LUS�	�������#14
� \���
b�4UPRA�V����� 	'AX�.ODEM
� \���
b�4UPRA�V���� #*4� 	'AX�.ODEM
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b�)IGH�2UALITY
b�3ENOWNED�AND�PROVEN� RELIABILITY
b�5OP�NOTCH�SPECIFICATION
b�"NTI�CLICK
b�-ONG�MOULDED�CABLE
b�4LIMLINE�DESIGN
b�)IGH� IMPACT�PLASTIC

b�$UMANA�EXTERNAL�DRIVE
b�$UMANA�EXTERNAL�DRIVE�
�� 	���CAPACITY�DISK�BOX

b�$UMANA�EXTERNAL�DRIVE� b
�� 	���DISK�BOX���
��BLANK�DISKS

b�"����"����
*NTERNAL� REPLACEMENT�DISK�DRIVE

b�854�HAVE�SOLE�DISTRIBUTION� RIGHTS�FROM�
"MERICAS�BIGGEST�$OMMODORE�CHIP�
DISTRIBUTOR

b8ORKBENCH� �����,IT� \��
	*NCLUDES�MANUALS
�DISKS���CHIP


b�,ICKSTART������ \��
b�,ICKSTART� ���� \��
b�,ICKSTART� 30.� 4WAPPER� \��
	4WAP�BETWEEN�KICKSTARTS
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1 * � ? � $REDIT�$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:�$)"3(&4�50�6,�."*/-"/%�� .*/*.6.�03%&3�".06/5�`������
4HOULD�YOU�WISH�YOUR�ORDER�TO�BE�SENT�BY�(ROUP���4ECURITY�SERVICE� PLEASE�ADD� `��� 5HIS�METHOD� IS�NORMALLY�FASTER�THAN�THE�POSTAL� SERVICE�AND�
INCLUDES�$OMPREHENSIVE� INSURANCE�
8 " 3 3"/ 5: �� 0 NE� YEA R� RE TU RN � TO � BASE� 	EXC LUD ING � CH IPS
�

0/&� : &" 3 � &95&/%&% �8 " 3 3"/ 5: �� " VA ILAB LE � ON� ALL� P RODUCTS � 	E XC LUD ING � CH IP S
� A T� � �� � O F� PU RCHASE � PRICE �W H EN � O RDE RING �

6 ' $ 1 $ �3 . �% (-#�4 2 �

)EAD�0FFICE�
632�$JCARPMLGA�+RB�
"F?SJ�$LB�+?LC�

+SRML�
�����������

$OMPUTER�.ALL� #EDFORD�
-M�����#MULQR?GPQ�
3FC�'?PNSP�"CLRPC�

!CBDMPB�
�����������

$OMPUTER�.ALL� 4T�� *.EOTS�
-M��

/PGMPW�,?JJ�2FMNNGLE�"CLRPC�
2R��-CMRQ�

�����������

$OMPUTER�.ALI�)ERTFORD
���1?GJU?W�2R�

'CPRDMPB�
�����������

$OMPUTER�.ALL�%UNSTABLE�
���'GEF�2RPCCR�-MPRF�

#SLQR?@JC�
!CBDMPBQFGPC�
�����������

*�PRICES�QUOTED�OR�PRODUCTS�STOCKED�ARE�SUBJECT�TO�STOCKING� LEVELS�AND�AVAILABILITY��854�CANNOT�BE�HELD�LIABLE�OR�SUPPLY�REIMBURSEMENT�FOR�FORCE�MAJEURE
�OR�ITEMS
�WHICH�ARE�OUT�OF�STOCK�DUE�TO�DEMAND�OR�LOW�STOCK�AT�ITS�SUPPLIERS�WHICH�
AY�RESULT�IN�DELAYED�DELIVERY�OR�NON�DELIVERY
�PLEASE�ALLOW����DAYS�FOR�DELIVERY��854�RESERVE�THE�RIGHT�TO�AMMEND�PRICES
� REVISE�PACKS
�SPECIFICATIONS�AND�OR�SUBSTITUTE�PRODUCT�WIHTOUT�PRIOR�NOTICE�AT�ANY�TIME�WITHOUT�LIABILITY�UPON�ITSELF�
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"MIGA%04�SCRIPTS�ARE� LITTLE�MORE�
THAN� A�SERIES�OF�"MIGA%04�
COMMANDS�� �MOST�OF�WHICH�CAN�BE�
EXECUTED�FROM�THE�4HELL� AND�FROM�
8ORKBENCH� ����� �AND�SCRIPTS�CAN� BE�
USED�JUST�LIKE� NORMAL� COMMANDS�� *N�
ADDITION
� SCRIPTS�OFFER�SEVERAL�
IMPORTANT�ADVANTAGES�OVER�THE�
MANUAL� APPROACH�
b� 5HEY�SAVE�TIME��0NE�COMMAND�OR�
HUNDREDS�OF�COMMANDS�CAN� BE�
CONTAINED� IN� A�SINGLE�FILE�� �IT�MAKES�
NO�DIFFERENCE�
b� %ECISIONS�ARE�AUTOMATIC��"�
CORRECTLY�PROGRAMMED�SCRIPT�TAKES�
OVER�ALL�THE� HARD�WORK�OF�TRYING�TO�
WORK�OUT�WHAT�TO�DO� IN� ANY�SET�OF�
GIVEN�CIRCUMSTANCES�� 	5HE� LEVEL�OF�
ERROR�CHECKING�DEPENDS�ON�WHAT�THE�
SCRIPT�DOES�

b� 5HEY�ARE�EASILY�MODIFIED�� 6NLIKE�A�
PRE�PROGRAMMED�COMMAND
� A� SCRIPT�
CAN�BE�MODIFIED�TO�SUIT�SPECIFIC�
NEEDS�

*N�.4�%04�SUCH�PROGRAMS�ARE�
REFERRED�TO�AS� �BATCHl� FILES�� �
BECAUSE�THEY�DO�A�WHOLE�BATCH�OF�
THINGS�AT�ONCE��"MIGA%04�PROGRAMS�
ARE�CALLED�SCRIPTS�BECAUSE�OF�THE�
ANALOGY�WITH� A�TELEVISION�PROGRAMME��
THE�SERIES�OF�EVENTS�WHICH�TAKE�PLACE�
DURING�THE�PROGRAMME�ARE�DEFINED� IN�
THE�SCRIPT�� 	5HE�"MIGA%04�NAMING�
CONVENTION� IS�THEREFORE�MORE�TRUE�TO�
FORM
� IF�A� LITTLE�DIFFICULT�TO� REMEMBER�


#EFORE�WE�GO�FURTHER
� IT� IS�WORTH�
MENTIONING�SPEED��"MIGA%04�
COMMANDS�� �EVEN� SIMPLE�ONES�� �ARE�
NOT�ESPECIALLY�FAST��8HILE�THIS� IS�
RARELY�OBVIOUS�FROM�THE�4HELL
� IT�
BECOMES�ALL�TOO�APPARENT�WHEN

SCRIPTS�ARE�BEING�USED�� %ONnT�EXPECT�
YOUR�SCRIPTS� 	OR�ANY�OF�THOSE� IN�THIS�
SERIES
�TO� RUN� AT�THE�SAME�SPEED�AS�
"MIGA%04�COMMANDS�� �THEY�WON�T
�
BUT�THEY�ARE�A� LOT�MORE�CONVENIENT�
THAN�DOING�THE�SAME�JOB�MANUALLY�

8ITH� A� LITTLE� IMAGINATION
� SCRIPTS�
CAN�DO�SOME�TRICKS�WHICH�WOULD�NOT�
BE�PRACTICAL�TO�ENTER�DIRECTLY��0NE�
SUCH� EXAMPLE� IS� PRESENTED� HERE� AS�A�
COMPLETE� LISTING�� *TnS�AN�ELECTRONIC�
EGG�TIMER�WHICH�CAN�BE�USED�TO�TIME�
BOILED�EGGS�TO�PERFECTION��"LTHOUGH�
THAT�MAY�SOUND� LIKE� SOMETHING�YOU�
ASSOCIATE�WITH� RED�NOSES�OR�EVEN�
MUTANT�TOMATOES
� IT�ACTUALLY�
ILLUSTRATES�MANY�OF�THE�BASICS� IN�FINE�
FASHION�� 	/EXT�MONTH�S�COVER�DISK�
CARRIES�A�SOPHISTICATED�SUITE�OF�
SCRIPTS
� +?MN���WHICH� DO�THE�SAME�
JOB�� �ONLY�WITH�MORE�PIZZAZZ�


:OU�CAN�THINK�OF�A�SCRIPT�AS�
A�STORY�� IT�HAS�A� BEGINNING
� A�
MIDDLE�AND� A�CONCLUSION�
5HE�BEGINNING�	OR�HEAD
�
GETS�THE�ARGUMENTS�FROM�
THE�COMMAND� LINE�AND�
INITIALISES�ANY�VARIABLES��
THE�MIDDLE� 	OR�BODY
�DOES�
THE�ACTUAL�WORK�� AND�THE�END�
	OR�TAIL
�TIDIES� UP��$OMPLEX�
SCRIPTS�CAN�BE�FURTHER�SUB�DIVIDED�
INTO�CHAPTERS
� ALTHOUGH�THESE�ARE�
LESS�WELL�DEFINED�THAN�THEY�WOULD�BE�
IN� A� REAL� BOOK�

)ERE� IS�THE� &GG5IMER�SCRIPT�
EXPLAINED� IN�SUCH�A�FASHION�� -INE�
NUMBERS�ARE�SHOWN� ALONGSIDE�EACH�
SUB�HEADING�IN� BRACKETS�

� � �

,<=G=GGM94�%5N?OA:88M�C::9FG�
5B�=BHFC8I7H=CB�HC�G7F=DHG�:CF�
B9K7CA9FG�HC��A=;5�'+

3FC�@?QGA�OSCQRGML� GL�$EE3GKCP�GQ�
FMU�F?PB�WMS�U?LR�WMSP�CEE���

)��"�� ����#����%(�(�'�&)��%##�$�(
(%��$ONDITIONAL�TEST�OPENING�COMMAND��5RUE�FOLLOWS�TO�NEXT�INSTRUCTION��FALSE�
JUMPS�	ALWAYS�FORWARD
�TO�NEXT�&-4&�OR�&/%*'�

$+2$��$ONTROL� IS�TRANSFERRED�TO�THIS�POINT�WHEN�THE� *'�TEST� IS�FALSE��ELSE� IT�IS�
FORCED�TO�THE� NEXT�&/%*'�

$-#(%��$ONDITIONAL�TEXT�CLOSING�COMMAND��5ERMINATES�THE�CURRENT�*'���&/%*'�
OR� *'���&-4&���&/%*'�STRUCTURE�

2*(/��6NCONDITIONAL�BRANCH�STRUCTURE��$ONTROL� IS�FORCED�TO�JUMP�TO�THE�NAMED�
LABEL�� �OPTIONALLY�BACKWARD�� 4,*1�FAILS� IF�A�SECOND�SCRIPT� IS�CALLED�DIRECTLY�
WITHIN�THE� LOOP�

$-#2*(/��3ARELY�USED�COMMAND�TO�TERMINATE�A�4,*1�BRANCH�

+ !��.ARKER�� %EFINES�A� LABEL�TO�BE�JUMPED�TO�� OTHERWISE� IGNORED�

$EE3GKCP��MP�f1GNC�
RMK?RM�@MGJQ�?L�CEEg	�

/PMJMESC� 	���
��0UR�USER�IS�
GIVEN�THE�CHOICE�OF�A�SOFT
� MEDIUM�OR�
HARD�BOILED�EGG�AND�THE�OPTION�TO�
SPECIFY�HIS�OWN�TIME�

"F?NRCP���	���
��4ETS�THE�SCENE�BY�
PRE�LOADING�SOME�"MIGA%04�
COMMANDS� INTO�MEMORY�

"F?NRCP��� 	���
�� *F�THE�USER�WANTS�TO�
SET�HIS�OWN�TIME
�
THAT�CAN�BE�DONE�
HERE�

"F?NRCP��
	�����
�� *F�THE�
USER�HAS�DEFINED�
AN�EGGY
PREFERENCE
�WEnLL�
SET�THIS�UP�AND�
CONFIRM� IT�HERE�

"F?NRCP��
	�����
�� 1ROMPTS�

THE�USER�TO�START�THE�COOKING�AND�
WAIT�FOR�THE�SPECIFIED�TIME�

"F?NRCP���	�����
��5IMEnS�UP�� 5HE�
SCREEN� IS�FLASHED�AND�THE� USER�
RECEIVES�A�MESSAGE�AND�FLASHING�
SCREEN�TO�SAY�HIS�DINNER�IS�COOKED�

$NGJMESC� 	�����
��6NLOADS�THE�
"MIGA%04�COMMANDS�AND�CLEANS�UP�
THE�MESS�

/OW
�THIS�MAY�ALL�SOUND�A� LITTLE�FARc
FETCHED
� BUT�IT�ILLUSTRATES�THE�
PROCEDURES� INVOLVED�WITHOUT�
DESCRIBING�THE�TECHNICALITIES��"LL�
SCRIPTS�WORK� LIKE�THIS�BUT�IN�THIS�
SERIES�WE�USUALLY�CONFINE�OURSELVES�
TO�A�MORE�CONVENTIONAL� LINE�BY�LINE�
APPROACH��"T�THE�END�OF�THIS�ARTICLE�
YOU� SHOULD� BE�ABLE�TO� READ�THE�
DESCRIPTIONS� AND�WORK�OUT�THE

VARIOUS�STAGES�FOR�YOURSELF�� �EVEN�
WHEN� A� PARTICULAR�COMMAND�OR�
COMMAND�GROUPING�ESCAPES�YOU��
5ABLES� �
� ��AND� ��OFFER�A�BRIEF�GUIDE�
TO�THE�SPECIFIC�SCRIPT�COMMANDS�

61(3(-&�8.41�2"1(/3
"LL�YOUR�SCRIPTS�SHOULD�BE�STORED� IN�
THE�2��ASSIGNMENT�� �THE�4�DIRECTORY�
ON�YOUR�BOOT�DISK��5HIS�WILL� ALLOW�
EASY�ACCESS�TO�THE� SCRIPTS�WHENEVER�
YOU�WANT�THEM�� �AND
�GIVEN�THAT�THEY�
ARE�ONLY�SMALL� TEXT�FILES
� THEY�DO�NOT�
TAKE�UP�A� LOT�OF�SPACE��5HE�SCRIPTS�
MAY�BE�CREATED�WITH� AN�"MIGA%04�
EDITOR�OR�EVEN� A�WORD� PROCESSOR�� �BUT�
IF�YOU�USE�THIS�APPROACH�BE�SURE�TO�
SAVE�THE�TEXT�AS�"4$**� 	THAT� IS
� PLAIN�
TEXT�WITH� NO�STYLE�COMMANDS
�WITH�
LINE�FEEDS�AFTER�PARAGRAPHS�

(ENERALLY�SPEAKING
� USING�THE�
"MIGA%04�FULL�SCREEN�EDITOR� IS�THE�
SAFE�OPTION�� 'OR�EXAMPLE
� TO�CREATE�
OR�EDIT�THE�&GG5IMER�SCRIPT�LISTED�
HERE�YOU�WOULD�ENTER�

��%$�3�%FF4HLDQ

8HEN�&%�APPEARS�YOU�CAN�START�
ENTERING�THE�TEXT�AS� LISTED�� �WITHOUT�
LINE�NUMBERS��5HE�NUMBERS�ARE�
SUPPLIED�FOR�TWO� REASONS�� 'IRST
� THEY�
ALLOW�THE�TEXT�TO�BE�DESCRIBED� LINE�BY�
LINE
� AND� SECOND
� THEY�SHOW�WHERE�
EACH� LINE�STARTS�� *T�IS�QUITE�COMMON�
FOR�LINES�TO�WRAP� IN� LISTINGS�BECAUSE�
PRINTED�COLUMNS�ARE�OF�LIMITED�WIDTH��
5HESE�ARE�CLEARLY�MARKED�BY�A�
SPECIAL� CHARACTER
� + 
 � AND�YOU�MUST�
NOT�ENTER�A� RETURN�OR�LINE�FEED�UNTIL�
THE�END�OF�THE� LISTING� LINE�

,EEP�TYPING�AND� LET�YOUR�WORD�
PROCESSOR�OR�EDITOR�&%�DO�THE� REST�� *F�
A� LINE�WRAPS� IN� &%
� IT�WILL� BE�SPLIT
�
AND�YOU�WILL� NEED�TO�JOIN� IT�USING�THE�
�&SC��+� SEQUENCE��5HIS� IS�NOT�
COMMON
� AND�TO�HELP�YOU�WHEREVER�
POSSIBLE�ALL�"MIGA%04�CODE�WILL� BE�
INCLUDED�ON�THE�COVER�DISK�

 ,(& �2'.//$1�^ �(224$����^ �)4-$� ����
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)��"�� ���(�'�&)������%&�'�)%'(
5HESE�MUST�BE�PLACED�BEFORE�"MIGA%04�COMMANDS�ARE� INTERPRETED�

�*$8��1ROVIDES�ARGUMENT�PARSING�SIMILAR�TO�THAT�FOUND�WITHIN�"MIGA%04�
PROPER�� �"
� �4 
� AND��, �ARGUMENT�TYPES�MAY�BE�USED�

m!1 ��"LTERS�THE�DEFAULT�OPENING�BRACKET�CHARACTER�

�*$3��"LTERS�THE�DEFAULT�CLOSING�BRACKET�CHARACTER�

�#$%��(IVES�THE�DEFAULT�SETTING�FOR�AN�ARGUMENT� IF�ONE� IS�NOT�SUPPLIED�

m#.++ 1��$HANGES�THE�DOLLAR�SYMBOL�

5HE�&GG5IMER�SCRIPT�HAS�THE�
FOLLOWING�SYNOPSIS�

;%8%#54%=�%FF4HLDQ�*�
;3/&4�)�-%$�)�(!2$=� ;4HLD��M�% �
LHMR)RDBR�=

"�COMMANDnS�SYNOPSIS� IS�AN�
ALTERNATIVE�WAY�OF�DESCRIBING�WHAT�IT�
EXPECTS�TO�FIND�ON�THE�COMMAND� LINE��
5HERE�ARE�A�FEW�CONVENTIONAL�WAYS�OF�
WRITING�SYNOPSES�
b� $OMMANDS�OR�OPTIONS� SHOWN� IN�
SQUARE�BRACKETS� k<>l� ARE�USUALLY�
SWITCHES�AND�CAN�BE�SUPPLIED� AS�
NECESSARY�
b�8HEN�ARGUMENTS�ARE� SHOWN�
SEPARATED�BY�A�BAR�k *l� ONLY�ONE�MAY�
BE�SUPPLIED�
b� "RGUMENTS� SHOWN� IN� ANGLE�
BRACKETS� k��l� ARE�OBLIGATORY�
b� ,EYWORDS� ARE�OPTIONAL� ARGUMENTS�
BUT�MUST�BE�SUPPLIED� ALONG�WITH�THEIR�
OWN�ARGUMENT�

*N� ADDITION
� SCRIPTS�ARE�OFTEN�
PRECEDED� BY�THE� &9&$65&�COMMAND�
SHOWN� IN�SQUARE�BRACKETS�� �THIS�
SHOWS�THAT�THE�COMMAND�MAY�BE�
REQUIRED� IN� EARLY�"MIGA%04�VERSIONS�
	THOSE�PRIOR�TO�V L�� 
 �� *N�MODERN�
"MIGA%04�� �THE�ONE�YOU� ARE� 	OR�
SHOULD�BE
� USING�� �THERE� IS�NO�NEED�
TO�ENTER�THE�EXECUTE�COMMAND�SINCE�
IT�CAN� BE�CALLED�BY�THE�SYSTEM�
AUTOMATICALLY
� PROVIDED�THE� k4 l�
PROTECTION�BIT�IS� SET��:OU� CAN�DO�THIS�
UNIVERSALLY
� AS� IT�WERE
� FOR�ALL�EXISTING�
SCRIPTS� LIKE�THIS�

��30!4�02/4%#4�3�� ��3

&%�ONLY�SETS�THE�BASIC� READ�WRITE�
PERMISSION
� SO�YOU� SHOULD�PROTECT�
ANY�NEW�SCRIPTS� IN�THE�SAME�WAY�

��02/4%#4�3�%FF4HLDQ��3

5HEREFORE�YOU�CAN� EXECUTE�THE�SCRIPT�
LIKE�THIS�

K�%FF4HLDQ�(@QC
OR

K�%FF4HLDQ�4HLD����LHMR��

/OW�LETnS�TAKE�A� PROPER�LOOK�AT�HOW

THE� &GG5IMER�SCRIPT�WORKS�� 'OR�THE�
SAKE�OF�ANY�BEGINNERS�THIS�SCRIPT�IS�
COMPATIBLE�WITH�V
��
� ALTHOUGH� IT�
DOES�NOT�FEATURE�SOME�OF�THE�TRICKY�
FUNCTIONS� USUALLY�ASSOCIATED�WITH�
THIS�SERIES��"POLOGIES�TO�HARDENED�
"MIGA%04SERS�� �YOUR�TREAT�IS�NIGH�

��� %EFINES�THE�ARGUMENT�TEMPLATE��
/OTICE�HOW�THIS� LOOKS�JUST�LIKE�A�
TEMPLATE�FOR�A� REAL�"MIGA%04�
COMMAND�� �ITnS�PROCESSED� IN�A�VERY�
SIMILAR�WAY�TOO�� *N�THE�SYNOPSIS�
DESCRIBED� ABOVE�THE�SWITCH�OPTIONS

4OFT
�.ED�AND�)ARD� ARE� SHOWN� AS�A�
COMBINED� ARGUMENT�� �BUT�ONLY�IH?�OF�
THESE�SHOULD� BE�SUPPLIED�AT�ANY�
TIME�� *T�IS� IMPORTANT�TO�NOTE�THE�
"MIGA%04�PARSER�WILL� HIN�CHECK�FOR�
THE�PRESENCE�OF�TOO�MANY�OR�TOO�FEW�
SWITCHES�� 4UCH�ERROR�CHECKING�WILL�
USUALLY�BE�PERFORMED� IN�THE� SCRIPT�� �
THAT�IS
�YOU�HAVE�TO� INCLUDE� IT�YOURSELF
� �BUT� IT�HAS� NOT�BEEN� IMPLEMENTED�
HERE�TO�KEEP�THE� LISTING�SIMPLE�

��� $HANGES�THE�DEFAULT�OPENING�
ANGLE�BRACKET�CHARACTER�TO

���"S�4TEP���FOR�THE�CLOSING�BRACKET�

��� ��"DDS�&7"-
�8"*5�AND�5:1&�TO�
THE� RESIDENT�LIST��5HIS� PRE�LOADS�THE�
COMMANDS�FROM�DISK�AND�MAKES�
THEM�AVAILABLE� IN�SYSTEM�3".
�WHERE�
THEY�CAN�BE�EXECUTED�FASTER��5HIS�
TECHNIQUE� IS�ALSO�HANDY�WHEN�A�DISK��
BASED�COMMAND� IS�USED�MORE�THAN�
ONCE� IN� A�SCRIPT�

��� 5HIS�CHECKS� IF�THE�USER�HAS�
ENTERED� A�TIME�VIA�THE�RGKC�KEYWORD��
5HE�EXACT�POSITION�OF�THIS�CONDITIONAL

TEST�IS�NOT�CRUCIAL
� ALTHOUGH� IT�SHOULD�
BE�PLACED�EARLY�IN�THE�SCRIPT��5HE�
EXACT�WORKINGS�OF�THIS� LINE�ARE�A� LITTLE�
COMPLEX
� SO� LETnS�EXAMINE�THEM��
"SSUME�YOU�HAD�ENTERED� A�COMMAND�
LINE�THUS�

K�%FF4HLDQ�4HLD����LHMR�

5HE� KEYWORD�3GKC�ABSORBS�THE�
ARGUMENT�k��MINSl� 	QUOTES� ARE�
REQUIRED�TO�ENSURE�ALL�THE�TEXT� IS�
TAKEN� IN
��5HIS� PROCESS� kSETSl�THE�
INTERNAL� SCRIPT�VARIABLE� kTIMEl� TO� k�

MINUTESl ��5HIS�CAN�BE�PICKED�UP�AT�
ANY�TIME�BY�ENCLOSING�THE�NAME� IN�
SPECIAL� BRACKETS�� �SET�AS� [�AND�]� IN�
THIS�SCRIPT�

"MIGA%04�READS�THIS� LINE� AS�

)&����LHMR��./4�%1���

4IMILARLY
� IF�YOU�DO�NOT�ENTER�A�TIME�
KEYWORD
�"MIGA%04� READS�THIS�

)&����./4�%1���

5HIS�STATEMENT�CHECKS� IF�THE�
EXPRESSION�ON�THE� LEFT�DOES�NOT�
MATCH�THE�EXPRESSION�ON�THE� RIGHT�� �IT�
SEEMS�A� LITTLE�BACKWARD� AT�FIRST
� BUT�
IT�WILL� ALL� BECOME�CLEAR�SHORTLY�� *F�THE�
LINE�PASSES�THE�TEST�	FIRST�EXAMPLE�� �
���MINSl� DOES�NOT�EQUAL� kl
�THE�
SCRIPT�CONTINUES�AT�THE�NEXT�LINE�� *F�
THE�TEST�FAILS
� IT�JUMPS�TO�THE�CLOSEST�
&/%*'�� �AT�4TEP��� IN�THIS�CASE�

��� 4ETS�A� LOCAL�ENVIRONMENTAL�
VARIABLE�TO�THE�VALUE�DEFINED� BY�THE�
KEYWORD�� 3EMEMBER
� THIS� LINE� IS�ONLY�
CALLED� IF�A�KEYWORD� AND� ARGUMENT�FOR�
kTIMEl� ARE�SUPPLIED��7ARIABLES� ARE�
LIKE�TEMPORARY�CONTAINERS�� -OCAL�
VARIABLES�ARE� HELD� IN�SYSTEM�MEMORY
�
MAKING�THEM�CONVENIENT�FOR�PRIVATE�
STORAGE�� *T� IS�NOT�POSSIBLE�TO�ALTER�A�
LOCAL�VARIABLE�DIRECTLY�THOUGH
� AND�
YOU�NEED�TO�BEAR�THIS� IN�MIND�WHEN�
DECIDING�WHICH�TYPE�TO�USE�

���$LOSES�THE� *'���&/%*'�CONSTRUCT�
OPENED� AT�4TEP���� 1UT�SIMPLY
�THIS�
�COMMANDl� ACTS� AS�A�PLACE�MARKER�
TO� INFORM�"MIGA%04�WHERE�TO�JUMP�
TO�WHEN�THE� k *'l�TEST�FAILS�

�������5HESE� LINES�CHECK�FOR�THE�
PRESENCE�OF�THE� MI@N�OPTION�ON�THE�
COMMAND� LINE� 	NO�PUN� INTENDED
��5HE�
POSITION�OF�THIS�TEST� IS�CRUCIAL� IN�CASE�
YOU� SUPPLY�MORE�THAN�ONE�SWITCH��"S�
PROGRAMMED�THE�SWITCHES�HAVE�
PRIORITY�OVER�THE� KEYWORD
� AND�OF�
THOSE
� THE�B;L>�OPTION� IS�PREFERRED�� *F�
SOFT�HAS�BEEN� SUPPLIED�THE�VARIABLE�
kTIMEl� IS�SET�TO�THREE�MINUTES�� �YOU�
CAN� SET�THIS� LOWER�IF�YOU� LIKE� RUNNIER
EGGS�OR�HIGHER�IF�YOU�HAVE�OVERSIZE

)��"�� 
��+�'���"�(
5HESE�MAY�BE�USED�ANYWHERE� IN�THE�SCRIPT�AFTER�� ,&:
� #3"�AND�,&5�

�?PE���4CRIPT�VARIABLE��5HE�NAME�OF�AN�ARGUMENT�IS�PLACED� BETWEEN�ANGLE�
BRACKETS�OR�BRACKETS�DEFINED� IN� �#3"�AND� �,&5�STATEMENTS�

������3ESERVED�VARIABLE�� *NSERTS�THE�PROCESS�NUMBER�AT�ANY�POINT�IN�THE�
SCRIPT�� #RACKETS�MAY�BE�CHANGED� USING�k �#3"l� AND� k �,&5l �� %OLLAR�SYMBOLS�
ARE�ALTERED�WITH�THE� k �%0-l�COMMAND�

"�()�$��
�G�"�()�$��
�_�"�()�$��
 G�"�()�$��
�G�"�()�$��
�G�"�()�$��
�G "�()�$��
�_�"�()�$��
�_ "�()�$��


%FF4HLDQ ���� DMCHE ��� RDSDMU�BNTMSZ��\���

�,HMD�MTLADQR�@QD�ENQ�QDEDQDMBD�NMKX ���� HE��ZLDC\��%1��LDC� ��� K@A�KNNO
���� RDS�SHLD����LHMR����RDBR� ��� DBGN���AKDDOZ��\�

��� �JDX�RNES�R
LDC�R
G@QC�R
SHLD�J ���� DBGN��#NLOTSHMF�ENQ�LDCHTL�ANHKDC�* ��� DU@K��.),���BNTMSZ��\��e��SN�*

��� �AQ@�Z DFF� DMU�BNTMSZ��\

��� �JDS�* ���� DMCHE ��� HE�U@K��BNTMSZ��\�DP��

��� 2DRHCDMS�B�%U@K�@CC ���� HE��ZG@QC\��%1��G@QC� ��� RJHO�DMC

��� 2DRHCDMS�B�7@HS�@CC ���� RDS�SHLD����LHMR� ��� DMCHE

��� 2DRHCDMS�B�4XOD�@CC ���� DBGN��#NLOTSHMF�ENQ�G@QC�ANHKDC�* ��� RJHO�KNNO�A@BJ

��� HE��ZSHLD\��./4�%1��� DFF� ��� K@A�DMC

��� RDS�SHLD��ZSHLD\� ���� DMCHE ��� TMRDS�SHLD

��� DMCHE ���� @RJ��0K@BD�DFF�HM�ANHKHMF�* ��� TMRDSDMU�AKDDOZ��\

���� HE��ZRNES\��%1��RNES� V@SDQ�M4GDM�OQDRR��2DSTL�� ��� TMRDS�DMU�BNTMSZ���\

���� RDS�SHLD����LHMR� ���� V@HS��SHLD ��� 2DRHCDMS�B�%U@K�QDLNUD

���� DBGN��#NLOTSHMF�ENQ�RNES�ANHKDC�* ���� DU@K��DMU�AKDDOZ��\���KENQL@S�* ��� 2DRHCDMS�B�7@HS�QDLNUD

DFF� �$HMMDQ�R�TO�����7� ��� 2DRHCDMS�B�4XOD�QDLNUD
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�'���+���%)��'�G��'���+���%)��'
3EADER�S� LETTERS�SUGGEST�THAT�PEOPLE�HAVE�BEEN�HAVING�TROUBLE�WITH�THE�
ARCHIVING�PROGRAM�USED�ON�EARLY��GCA;�.BIJJ?L�COVER�DISKS��5HIS�WAS�
NECESSARY�TO�CRAM�A� REASONABLE�AMOUNT�OF�INFORMATION�ON�THERE��"LTHOUGH�
THIS� HAS�BEEN�FIXED�NOW
�EARLIER�DISKS�MAY�STILL� PROVE�TROUBLESOME��:OU�CAN�
ACCESS�THE�"MIGA%04�SECTION�BY�COPYING�THE�ARCHIVE�AND� 'B��	THE�ARCHIVE�
APPLICATION
� INTO�3".� LIKE�THIS�

� �� 0PEN� A�SHELL� AND�ENTER�THIS�

��2%3)$%.4�#�#/09

��� *NSERT�THE��GCA;�.BIJJ?L�COVER�DISK�INTO�THE� INTERNAL�DRIVE� AND�ENTER�

��#$�2!-�
��#�09�$&/�� $/3� ���
��#�09�$&/��#�,(!���
��,(!�D�!LHF@$/3

��� 5HE�SCRIPTS�CAN� NOW�BE�COPIED�TO�THE� . ��ASSIGNMENT�ON�YOUR�8ORKBENCH�
DISK�� �YOU�MAY�LIKE�TO�DO�THIS� AS�AN�EXERCISE�� 	/O�CHEATING�IF�YOU� HAVE�
8ORKBENCH���


ONES��"N�OSTRICH�EGG
� FOR�INSTANCE
�
WILL�TAKE�A� LOT�LONGER�AND� A�MUCH�
LARGER�PAN�

������� 4ETS�THE�TIME�FOR�AN� AVERAGE�
COOKED�EGG��5YPICALLY�THIS�SHOULD�BE�
ENOUGH�FOR�A� NICELY�DONE�SIZE�THREE�
EGG�WITH� A�SLIGHTLY�HARDENED�YOLK��0F�
COURSE�YOU�CAN�JUST�ADJUST�THIS�TIMING�
TO�YOUR�OWN�TASTE�

������� -IKE�THE�PREVIOUS�BRACE�OF

8MS�RMM�A?L�F?TC�RFGQ�DPGCLBJW�JGRRJC�
AMLTCPQ?RGML�UGRF�WMSP� KGE?���

OPTIONS
�THIS�SETS�THE�TIMING�FOR�A�
HARD�BOILED�EGG�� �PROBABLY�ENOUGH�TO�
KILL� OFF�ANY�TRACE�OF�4ALMONELLA��5HIS�
SWITCH�OVERRIDES�ALL�OTHERS� IF�IT�IS�
SUPPLIED�

����5HIS� PAUSES�THE�SCRIPT�AND�WAITS�
FOR�THE��3ETURN��OR��&NTER��KEY�TO�
BE�PRESSED��5HIS�COMMAND� IS�
NORMALLY�USED�TO�CHECK�FOR�A�YES�OR�
NO�ANSWER
� BUT�IT�DOES�THIS�JOB�JUST�
AS�EASILY��5HE� ��N l� ENCLOSED� IN�THE�
TEXT�FORCES�THE�"MIGA�TO� PRINT�A� LINE�
BREAK�SO�THE�TEXT�APPEARS�SPLIT�OVER�
TWO� LINES�

����8AITS�FOR�THE�TIME�DETERMINED�BY�
THE�CONTENTS�OF�THE�VARIABLE�RGKC�� *F
�
FOR�INSTANCE
�YOU� HAD�ASKED�FOR�A�
SOFT�BOILED�EGG
�"MIGA%04�WOULD�
READ�THIS� AS�

7!)4���LHMR

:OU�CAN� INSERT�THE�CONTENTS�OF�ANY�
USER�DEFINED�	ENVIRONMENTAL
�VARIABLE�
BY�PREFIXING�ITS�NAME�WITH� A�DOLLAR�
SYMBOL� AS�SHOWN�HERE��5HE�DOLLAR�
SYMBOL� IS�A�SPECIAL�VARIABLE�OPERATOR�
AND� IS�NOT�AFFECTED�BY�THE� k �%0--"3l�
OPERATOR�

/OTE�THAT� IF�A�BADLY�FORMED�
COMMAND� LINE� IS� USED
� THE�8"*5�
STATEMENT�WILL� KILL�THE� SCRIPT�DEAD� IN�
ITS�TRACKS�� 5HIS�CAN�BE�AVOIDED�� �BUT�
IT� IS�TOO�BOTHERSOME�TO�WARRANT�

INCLUSION�HERE�

���� 5HIS� LINE� IS�
ACTUALLY�SIMPLER�
THAN� IT� LOOKS�AND�
USES�ONE�OF�THOSE�
LITTLE�TRICKS�OF�THE�
TRADE�� &7"-�IS�
GENERALLY�THOUGHT�
OF�AS� BEING�A�
MERE�CALCULATOR
�
ALTHOUGH� IT�IS�
CAPABLE�OF�MUCH�
MORE�THAN�THAT��

5HIS� LINE�SPLITS� INTO�TWO�DISTINCT�
PARTS�

%6!,��DMU�AKDDOZ��
��

5HIS�CALLS�THE�COMMAND� AND�MAKES� IT�
WRITE� A�GLOBAL� ENVIRONMENTAL�VARIABLE��
5HE�VARIABLEnS� NAME� IS�TAKEN� FROM�
THE�TEXT�kBLEEPl� PLUS�THE�NUMBER�OF�
THE�4HELL� PROCESS�EXECUTING�THE�
SCRIPT�� *F�THE�PROCESS�WAS�	SAY
� �
�
"MIGA%04� READS�THE� LINE�AS�

%6!,��DMU�AKDDO���

*N�THIS�FORM
� THIS�WOULD�USUALLY�SEND�
A�TEXT�STRING�TO�THE�VARIABLE�� �JUST� LIKE�
&$)0�� )OWEVER
� THE�SECOND�PART�OF�
THE�COMMAND�DOES�SOMETHING�
SPECIAL�

KENQL@S��$HMMDQ�R�TO����*�
�B�

5HIS�DEFINES�THE�OUTPUT�STRING�AS�A

.LAC�RFC�N?P?KCRCPQ�?PC�QCR��RFC�
NPMEP?K�A?L�@CEGL�R?JIGLE�RM�WMS���

MESSAGE�PLUS�A�NON��PRINTING�
CHARACTER�CODE�� ���� *N�"4$**� THIS�
CODE� IS�CALLED� k#&--l� AND� IS� USED�TO�
FLASH�THE� SCREEN
� OR�MORE�USUALLY
�
SOUND�THE�TERMINAL� BELL�� 	5HE� SCREEN�
FLASH� IS�A� PECULIARITY�OF�THE�"MIGA��
UNDER�8ORKBENCH���YOU�CAN�CHANGE�
THE�SIMPLE�BLEEP�TO�A�SAMPLED�
SOUND�
� *N�OTHER�WORDS
�WHEN�THIS�
VARIABLE� IS�DISPLAYED�THE�MESSAGE�
WILL� APPEAR�AND�THE�SCREEN�WILL�FLASH�

���� 4ETS�A�GLOBAL�VARIABLE� kCOUNTl� TO
���� /OTE�HOW� �[��]l� IS�USED�TO�
ATTACH�THE�PROCESS� NUMBER��5HIS�
MAKES�THE� NAME�UNIQUE
� SO�AVOIDING�
CLASHES� IF�IT�IS�EXECUTED�FROM�SEVERAL�
4HELLS�AT�ONCE��5HE�ACTUAL� VALUE�
DETERMINES�HOW�MANY�LOOPS�WILL� BE�
MADE� LATER�ON�

����.ARKS�THE�CURRENT�POSITION� IN�THE�
SCRIPT�

���� 1RINTS�THE�MESSAGE�DESCRIBED� AT�
4TEP����AND�FLASHES�THE�SCREEN�

���� %ECREMENTS�THE�COUNTER�VARIABLE�
�COUNTl �� &XPANDED
� THIS� LINE�MIGHT�
READ�

DU@K�������SN�DMU�BNTMS�

5HEREFORE
�THE�VARIABLE� kCOUNT�l�
RECEIVES�THE� RESULT�OF���

����$HECKS� IF�THE�VALUE�OF��COUNT�l�
IS�EQUAL�TO�ZERO�� *F�IT�IS� 	536&

�
CONTROL�CONTINUES�AT�4TEP�����
OTHERWISE� IT�JUMPS�TO�THE� NEXT�&/%*'�
AT�4TEP����

����5HE�SCRIPT�
REACHES�THIS� POINT�
WHEN�THE�COUNTER�
HAS� REACHED�ZERO�
AND�JUMPS�TO�
4TEP����

����5ERMINATES�
THE� *'���&/%*'�
CONSTRUCT�FORMED�
AT�4TEP����

���� +UMPS�
BACKWARDS�TO�4TEP����� �THE� LABEL�
kLOOPl �� k#ACKWARDl�JUMPS�ARE�QUITE�
SLOW�BECAUSE�THEYnRE�NOT�REALLY�
BACKWARD� AT�ALL�� �THE�SCRIPT�STARTS�
FROM�THE�BEGINNING�AND�WORKS�DOWN�
LOOKING�FOR�THE� LABEL��(ENERALLY�THESE�
ARE� PLACED�AT�THE� START�OF�A�SCRIPT�
WHEREVER�POSSIBLE
� BUT�IT�MAKES� LITTLE�
DIFFERENCE�HERE�

����.ARKS�THE�BAIL�OUT�POINT�FOR�THE�
4,*1�COMMAND�DEFINED�AT�4TEP����

������� $LEARS�THE� LOCAL�VARIABLE�
kTIMEl� AND�THE�GLOBAL�VARIABLES�
�BLEEPl� AND� kCOUNTl ��"LL�WELL�BEHAVED�
SCRIPTS�SHOULD�DO�THIS�TO� RESTORE�
ALLOCATED�MEMORY
� ALTHOUGH�FEW�
BOTHER�	EVEN�MINE
�BECAUSE� IT�ADDS�
TO�EXECUTION�TIME�� 4MALL� VARIABLES�
TAKE� LITTLE�SPACE� AND�THEY�CAN�BE� REc
USED�TIME�AFTER�TIME�

������� 3EMOVES�THE� RESIDENT�
COMMANDS�FROM�THE�SYSTEM� LIST�AND�
FREES�UP�MEMORY��5HIS�GOMN�BE�DONE
� �OTHERWISE�EACH� SUCCESSIVE�
INVOCATION�OF�THE�SCRIPT�WILL� ADD�MORE�
COPIES�OF�THE�COMMANDS� AND�WASTE�
MEMORY�

*N� NEXT�MONTHnS�$RACKING�THE�4HELL

*nLL� BE�DELVING�FURTHER�INTO�THE�
FEATURES�AND�FUNCTION�OF�"MIGA%04�
BY�LOOKING�AT�+?MN��
��� �A�WHOLE�NEW�
WORLD� IN� AUTOMATIC�APPOINTMENT�
SCHEDULING�� +?MN�� 
� � IS�EASY�FOR�
BEGINNERS�YET�POWERFUL�ENOUGH�FOR�
THE�MOST�DEMANDING�USER�

*N�THE�MEANTIME
� IF�YOU�GET�STUCK�
WITH�ANYTHING�DESCRIBED�HERE
� DROP�
ME�A� LINE�CARE�OF��GCA;�.BIJJ?L�OR�
CONTACT�ME�DIRECTLY�VIA�THE�ON�LINE�
SERVICE�$*9�AS� k4.*%0*%l �� ��

 �'�%$��*()�$��G� �'�%$��*()�$�
 KGE?#.2��"MIGA�%ISK�0PERATING�4YSTEM��5HE�SOFTWARE�CONTROLLING�THE�
HARDWARE�� 4TRICTLY�SPEAKING
� %04� IN�THIS� INSTANCE�MEANS� kDEVICE�OPERATING�
SYSTEMl
� ALTHOUGH�THIS� IS� LESS�EASY�TO�SAY�

 2"((��1RONOUNCED� kASKIEl��"BBREVIATION�FOR�"MERICAN�4TANDARD�$ODE�FOR�
*NFORMATION� *NTERCHANGE��"N�AGREED�NUMBERING�SYSTEM�USED�TO� REPRESENT�
LETTERS
� NUMBERS�AND�OTHER�CHARACTERS�

"(7��$OMPULINK� *NFORMATION� &XCHANGE��"�COST�EFFECTIVE�CONFERENCING�SYSTEM�
USED�BY�MOST�MAJOR�COMPUTER�JOURNALISTS�� "VAILABLE�TO�ANYONE�WITH� A�MODEM
�
TELEPHONE� AND�UNLIMITED� FINANCES�TO� PAY�THE�PHONE�BILLS�

#CTGAC��"�PIECE�OF�HARDWARE
� EITHER�EXTERNAL�OR�INTERNAL� 	PRINTER
� DISK�DRIVE�
AND�SO�ON

� CONNECTED�VIA� AN� INTERFACE�

 ,(& �2'.//$1�^ �(224$����^ �)4-$� ���� ��
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*>:KGBG@�P BMA�
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% R�U?Q�MLJW�?�DCU�KMLRFQ�?EM�

RF?R�$SPMNPCQQ�2MDRU?PC�
GLRPMBSACB� #(��?�P?RFCP�
JGIC?@JC�?JGCL�UFM��RPC?RCB�

LGACJW��UMSJB�NPMTC�TCPW�M@JGEGLE�GL�
?QQGQRGLE�?LWMLC�UGRF�,?RFQ�?LB�
$LEJGQF��3FC� #(�N?AI?ECQ�UCPC�
?GKCB�?R�RFC����RM����P?LEC��?LB�
UCPC�CVRPCKCJW�UCJJ�UPGRRCL��
MDDCPGLE�?�SLGOSC�NCPQNCARGTC�ML�
?BBPCQQGLE�RFCQC�QS@HCARQ�� �6C�Q?GB�
?Q�KSAF�UFCL�UC�JMMICB�?R�RFCK�GL�
GQQSC����
 �GD�WMS�KGQQCB�RF?R��RSPL�
RM�N?EC�����?LB�MPBCP�WMSPQCJD�?�
AMNW�MD�RF?R�GQQSC�	�-MU�RFCPC�?PC�
DMSP�LCU�N?AI?ECQ�MSR�MD�RFC�Q?KC�
QR?@JC��?GKCB�BGPCARJW�?R�RFC��
��?LB�
�
��WC?P�MJB�?EC�P?LECQ�� ?LB�
R?PECRGLE�PC?BGLE�?LB�AMSLRGLE�

3'$�1(&'3�
$-5(1.-,$-3
&UROPRESS�HAS�ADOPTED�THE�SAME�
PRACTICE�WITH�THESE�NEW�PACKAGES�AS�
WITH�THE�OTHERS�� AN� �&NVIRONMENT��
DISK�NEEDS�TO�BE� LOADED�FIRST
� AND�
THIS�OFFERS�A� POINT�AND�CLICK�INTERFACE�
TO�THE�PROGRAM�CONTENTS��5HE�
kENVIRONMENTl� IS�VERY�MUCH� IN�THE�
&UROPRESS�4OFTWARE�HOUSE�STYLE
� AND�
*�MUST�SAY�THEREnS� PLENTY�OF�THOUGHT�
AND�PLANNING�EVIDENT�IN�WHAT�IS� REALLY�
A�SUPERB� SUITE�OF�PROGRAMS�� *T�MAY�
WELL� BE�AIMED�AT�THE���TO� �� AGE�
RANGE
� BUT�HONESTLY
�FOLKS
� *� SPENT�
THREE� HOURS�JUST�PLAYING�AND� LAUGHING�
AT�THE�EXTREMELY�AMUSING�ANTICS�OF�
THE�VARIOUS�SPRITE� REQUESTERS�ON�EACH�
MAIN�MENU� SCREEN�

�$=H9F57M��5B8��BIA9F57M��
GCIB8�@=?9�GI7<�85IBH=B;�
H<=B;G��/=@:�*99G�@CC?G�5H�

�IFCDF9GG�G�LCU���!�"IB=CF�
D57?5;9G��K<=7<�DFCA=G9�HC�A5?9�
=H�:IB�HC�@95FB�HC�F958�5B8�7CIBH�

3FGQ� GQ���$�%OHCIL_M �$LTGPMLKCLR�QAPCCL��DGJJCB�UGRF�T?PGMSQ�M@HCARQ��?LGK?JQ�
?LB�AF?P?ARCPQ��2MKC�BM�LMRFGLE��QMKC�NCPDMPK�FGJ?PGMSQ�?LGK?RGMLQ��MRFCPQ�
NCPDMPK�?L�?LGK?RGML�?LB�RFCL�JC?B�GLRM�?L�?NNJGA?RGML��3FC�ICW�M@HCAR�GQ�RFC�
BMMP�MD�RFC�FMSQC��UFGAF� GQ�RFC�N?RFU?W�GLRM�?�N?PRGASJ?P�QNCAG?JGQ?RGML��QSAF�
?Q�f1C?BGLE����g��3FC�AFGJB�A?L�BGQAMTCP�UFGAF�M@HCAR�BMCQ�UF?R�
 �@W�JMEGA?J�
?QQMAG?RGML�� RFC�AJMAI�� DMP�CV?KNJC�� JC?BQ�RM�RFC�fRGKCg�CVCPAGQCQ��?LB�QM�ML

3FC�JM?BCP�QAPCCL�MD��IOHN�� �� 
� E?GL�RFCPC�GQ�QM�KSAF�
EMGLE�ML�RF?R�GR� GQ�GKNMQQG@JC�RM�JGQR�GR�?JJ�� @SR�?JJ�RFC�
GLBGTGBS?J�?NNJGA?RGMLQ�?PC� GLRCP
PCJ?RCB��?LB�NPGLAGNJCQ�?PC�
PCGLDMPACB�AMLRGLS?JJW�@W�PCDCPCLACQ�RM�NPCTGMSQ�KGQR?ICQ��
CL?@JGLE�RFC�AFGJB�RM�@SGJB�SN�SLBCPQR?LBGLE

5HE� &NVIRONMENT�DISK� LOADS�A�
VISUAL�MENU��5HERE�ARE� NO�OBVIOUS�
INDICATORS�TO�THE�VARIOUS�SUB�MENUS
�
SO�THE�CHILD� IS� LEFT�TO�EXPLORE�THE�
ASSORTED�OBJECTS�ON�THE�MENU�AND�
DISCOVER�THE�OUTCOME��"N�EXAMPLE�OF�
THIS� IS�THE�TOY�CAR�IN�THE�FOREGROUND��
0NCE�CLICKED�ON
� IT�MOVES�OFF�IN� AN�

ANIMATION��5HIS�
ACTION� SETS� IN�
MOTION�THE� LOADING�
OF�A�CAR�RACING�
GAME
�WHICH�
ENABLES�YOU�TO�
DESIGN� A�TRACK
�
COMPETE� AGAINST�A�
FRIEND�OR�THE�
COMPUTER
� AND�
ACCESS�A� kMAGIC�
WANDk� FEATURE�
WHICH�GENERATES�
RANDOM�DESIGNS�
"NOTHER�EXAMPLE�

IS�THE� k1ORTRAITS�
GAMEl��5HIS� IS� A�
DATABASE�OF�
ASSORTED�FACIAL

FEATURES�� �NOSES
� EARS
�MOUTHS
�
CHINS�AND�EYES�� �WHICH�CAN�BE�
SELECTED� IN�ANY�PERMUTATION�TO�
PRODUCE�SOME�REALLY�IDIOTIC�LOOKING�
CHARACTERS�� -IKE� ALL�OF�THE�VARIOUS�
SUBROUTINES�ON�THE� &NVIRONMENT�DISK
�
THIS�GAME�HAS� A�STRUCTURE�WHICH� IS�
WELL� CONSIDERED� AND�USEFULLY�
HIERARCHICAL��:OU�
SELECT�DIFFICULTY�
LEVELS� BY�CHOOSING�
BETWEEN�THREE�
JUGGLING�CLOWNS
�
EACH�WITH�MORE�
BALLS� IN�THE�AIR�
THAN�THE� LAST��"T�
THE�MOST�DIFFICULT�
LEVEL
� A�BRIEF�
GLIMPSE�OF�A�
CONSTRUCTED�FACE�
APPEARS
� AND�THEN�
TURNS�TO� A�
SILHOUETTE��5HE�
CHILD� HAS�TO�
IDENTIFY�THE�
CONSTITUENT�PARTS�
AND� REASSEMBLE

THE� IMAGE��8ITH� ALL�OF�THE� LEVELS
�
SUCCESS� IS� REWARDED�BY�THE�
APPEARANCE�OF�"%*� THE�ALIEN
�WHO�
MATERIALISES� AND�JUMPS�UP� IN�THE�AIR�
WHOOPING�WITH�JOY�� (ET�IT�WRONG�AND�
HE� APPEARS
� FOLLOWED�BY�SOME�
UNRECOGNISABLE�MUTTERING�OBVIOUSLY�
IN� HIS�NATIVE�TONGUE�

"T�ANY�STAGE
� IN� ANY�OPTION
�YOU�
CAN�CHOOSE�TO�STOP�THE�CURRENT�
APPLICATION� AND� RETURN�TO�THE�MAIN�
&NVIRONMENT�MENU��5HIS� IS�ONE�OF�MY�
FAVOURITE�PARTS�OF�THE�WHOLE�PACKAGE
�
BECAUSE� INSTEAD�OF�A� SIMPLE�YES�NO�
REQUESTER
�"%*� APPEARS� IN�TWO�
ADJACENT�BOXES�� *N�ONE�HE�SHAKES�HIS�
HEAD� SIDE�TO�SIDE� IN� A� kNOl�GESTURE
�
AND� IN�THE�OTHER
� UP�AND�DOWN�TO�
CONFIRM� kYESl ��.AYBE�A�SMALL�
FEATURE
� BUT�EVERYWHERE�THIS� ATTENTION�
TO�DETAIL� IS� REINFORCED�� *� FOUND�NINE�
DIFFERENT�APPLICATIONS�ON�THE�
&NVIRONMENT�DISK
� AS�WELL� AS�
NUMEROUS� LITTLE�ANIMATIONS��0NE�
SPECIFIC�ANIMATION�WHICH� *�
COUNTLESSLY�REPEATED� IS�THE�SLOW�
TORTOISE�WHICH� AMBLES�ACROSS�THE�
SCREEN�� *F�YOU� POINT�AND�CLICK�ON� IT
� IT�
ROLLS�OVER�ON� ITS�BACK�AND�STARTS�
GIGGLING�� *T�THEN� ROLLS�OVER�AGAIN�ONTO�
ITS�FEET�AND� RAISES�THE� REAR�END�OF�ITS�
SHELL
� FROM�WHERE�A� ROCKET� LAUNCHER�
APPEARS
� FIRES� UP
� AND� PROCEEDS�TO�
TEAR�AWAY�OFF�THE�SIDE�OF�THE�SCREEN�� *�
LOVE� IT�

$-5(1.-,$-3 ++8
 "3(5$
5HE�OTHER�ACTIVITIES�WITHIN�THE�
&NVIRONMENT�ARE�
^�3FC�AJMAI��"�FEATURE�FOR�EXPLAINING�
TIME
� BOTH�TELLING�THE�TIME�AND�
HELPING�TO�CONVEY�THE� PRINCIPLES�OF�
THE�PASSING�OF�TIME�
^� 3FC�E?PBCL��5HIS� IS� A� REALLY�NICE�
FEATURE�� �NOT�SO�MUCH�AN� ACTIVE�
APPLICATION
� BUT�MORE�OF�A� REFERENCE��
$HILDREN� CAN�CHOOSE�FROM�A�SELECTION�
OF�SEEDS�AND� PLANT�THEM� IN�THE�
GARDEN��5HEN
� AS�THEY�RETURN�TO�THE�
MAIN�MENU� AND�PURSUE� ANOTHER�
APPLICATION
� THE� SEEDS�BEGIN�TO�GROW��
"S�TIME�PASSES�THEY�GROW� INTO�FULLY��
DEVELOPED�FLOWERS
�WHICH�CAN� BE�
COLLECTED
� COUNTED� AND� RECORDED�AS�
BUNCHES�PRESENT� IN� A�VASE��5HE

5CPW�KSAF� GL�RFC�$SPMNPCQQ�2MDRU?PC�FMSQC�QRWJC��RFCQC�
RUM�N?AI?ECQ�?PC�AJMQCJW�JGLICB�RM�-?RGML?J�"SPPGASJSK�
PCOSGPCKCLRQ��?LB�UGJJ�QCPTC�RM�PCGLDMPAC�RFC�JC?PLGLE�
KCRFMBQ�WMSP�AFGJBPCL�?PC�JGICJW�RM�CLAMSLRCP�GL�QAFMMJ

� � �  ,(& �2'.//$1�^ �(224$����^ �)4-$� ����
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PROGRAM� RETAINS�A� RECORD�OF�THE�
NUMBER�OF�BUNCHES�GROWN� AND�
COLLECTED�
^�3FC�LMRC�N?B��"�VERY�SIMPLE�
INTRODUCTION�TO�WORD�PROCESSING
�
USING�ONLY�FOUR�COMMANDS�� �THERE�
ARE� ICONS�FOR�UPPER�LOWER�CASE
�
ERASE
� ACTIVITY�START
� AND�EXIT��5HEREnS�
A�FULLY�WORKING�KEYBOARD�ON�SCREEN
�
AND� A�DISPLAY�AREA�FOR�ENTERED�TEXT�IS�
DIRECTLY�ABOVE�THE� KEYBOARD�� *N�THIS�
CASE�THERE� IS�A�FOURTH�DIFFICULTY�LEVEL
� �A�CLOWN�WITHOUT�ANY�BALLS�TO�JUGGLE�
INDICATES�A� �%ISCOVERYl� LEVEL
�WHERE�
THERE� IS�NO�MEASURE�OF�PERFORMANCE�
OR�DIFFICULTY�
^� /GARSPC�"MLQRPSARGML�&?KC� IS�A
PRE�READING�PATTERN�MATCHING�ACTIVITY��
7ARIOUS� IMAGES� ARE� PROVIDED� IN� A�
MENU
� AND�YOU�GET�A�CHOICE�OF�TWO�
BACKGROUNDS��"NY�OF�THE� IMAGES�CAN�
BE�PICKED�UP�AND� PLACED�ON�THE�
BACKGROUNDS
� AND�THE�COMPLETED

3FC�K?GL�KCLS�DMP�-?;>�� �. 
� E?GL�RFCPC�?PC�KSJRGNJC�
MNRGMLQ�UGRFGL�RFC�QAPCCL��MDDCPGLE�JMRQ�MD�J?LES?EC
�
@SGJBGLE�CVCPAGQCQ�?LB�CLQSPGLE�RF?R�RFC�AFGJB�DSJJW�
SLBCPQR?LBQ�C?AF�QR?EC�@CDMPC�KMTGLE�ML�RM�RFC�LCVR

IMAGE�CAN�BE�SAVED�TO�DISK��"S�THE�
DIFFICULTY� INCREASES
� THE�CHILD� IS�
CONFRONTED�BY�EITHER�SHAPES�OUTLINED�
IN�THE� LANDSCAPE
�WHICH�NEED�
IDENTIFICATION� IN�THE�MENU
� OR�THE�
WORD�FOR�THE�MISSING�OBJECT�WHICH�
MUST�BE�CHOSEN�FROM�THE�MENU�
�̂ 3FC�EP?NFGAQ�N?JCRRC��"S�MIGHT�BE�

EXPECTED
�THERE� IS� A�DRAWING�AND�
PAINTING�ACTIVITY
�WHICH�YOU�ACTIVATE�
BY�CLICKING�ON�THE� POT�OF�PAINT� IN�THE�
&NVIRONMENT�PICTURE�� &ACH�
SUBSEQUENT�DIFFICULTY�LEVEL� INTRODUCES�
ADDITIONAL� FACILITIES�TO�THE�PACKAGE
�
AND�THERE� IS�A� SAVE�FACILITY�AT�ALL�
LEVELS�TO�KEEP�FILES�� *T� IS�CAPABLE�OF�
SIMPLE� IMAGES
� BUT�THIS� IS�A�VERY�
LIMITED�ACTIVITY
� AND�PROBABLY�THE�
WEAKEST�OF�THEM�ALL�
^�3FC�NSXXJC�E?KC� IS� A�FORM�OF�
JIGSAW�PUZZLE
� IN�WHICH� PICTURES�ARE�
CUT�UP� INTO�RECTANGLES�AND�ARRANGED�
RANDOMLY�AROUND�THE�SCREEN��
*NCREASED�DIFFICULTY� LEVELS�SIMPLY�
MEAN�MORE�PIECES�� ��
� ���OR����
0NE�SPACE� IS� BLANK
� AND�THIS� IS�NOT�
AVAILABLE�UNTIL� ALL� OF�THE� OTHER�PIECES�
ARE� IN�THEIR�CORRECT�PLACES��:OU�WORK�
BY�PUSHING�PIECES�AROUND� INTO�BLANK�
SPACES
� OR�BY�CLICKING�AND�MOVING�
^� !PC?IGLE�@PGAIQ�E?KC� IS�A�VERSION�
OF�THE�CLASSIC� �L?;E�ION�GAME
�WHERE�
A�BAT�IS� USED�TO�BOUNCE�A�BALL� ONTO

BRICKS
�GRADUALLY�ELIMINATING�THEM��
"SSORTED� SPECIAL� BRICKS�CARRY�OUT�
SPECIFIC�FUNCTIONS
� SUCH� AS�EXPLODING�
AND�TAKING�OTHERS�WITH�THEM��"GAIN
�
THERE�ARE�DIFFICULTY�LEVELS� PRESENT
�
OFFERING�MORE�COMPLEX�VERSIONS�OR�
LIMITED� kSTART�AGAIN�� OPTIONS�

 �+(33+$� //+(" 3(.-�
&.$2� �+.-&�6 8
"LL�OF�THE�FEATURES�DESCRIBED� ARE�
AVAILABLE�SOLELY�ON�THE� &NVIRONMENT�
DISK�� $LICK�ON�THE�DOOR�OF�THE�HOUSE�
IN�THE� &NVIRONMENT�MAIN� SCREEN
� AND�
YOU�GET�THE�CHOICE�OF�MOVING�INTO�ONE�
OF�THE� SPECIAL� APPLICATIONS� AVAILABLE��
5HERE�ARE�FOUR�OF�THESE�� 3EADING�����
AND���� 
� AND�$OUNTING���� �AND���� ��
#OTH� SUBJECTS�HAVE�BEEN�CLOSELY�
LINKED�TO�/ATIONAL� $URRICULUM�
REQUIREMENTS
� SO�PARENTS�CAN�FEEL�
CONFIDENT�OF�THE�THE�APPROPRIATENESS�
OF�THE�CONTENT��"S� IN�THE� &NVIRONMENT�

DISK
�YOU�CAN�
MOVE�AROUND�AND�
CLICK�ON�THE�MAIN�
MENU�SCREEN� IN�
EACH�OF�THE�
"PPLICATION�DISKS
�
CAUSING�LITTLE�
ANIMATIONS�TO�
HAPPEN
�THEN� A�
SPECIFIC� ROUTINE�
LOADS�

#UILT� INTO�THE�
SYSTEM� IS�A�
REWARD�AND�
REPORTING�FACILITY�� *F�
A�CHILD�DOES�
PARTICULARLY�WELL� AT�
A� SPECIFIC�
APPLICATION
� THEN�

A� �SWEETl� IS�AWARDED
� PRESENTED�AS�
A�GRAPHICAL� IMAGE��5HIS�COULD�EASILY
�
OF�COURSE
� BE�TRANSLATED� INTO� REALITY�
BY�THE� PARENTS�� 4IMILARLY
� ON�THE�
&NVIRONMENT�SCREEN
� '���PRODUCES� A�
CHART�SHOWING�CURRENT�SCORES� AT�EACH�
APPLICATION�� *NFORMATION� IS� PROVIDED�
ON�OVERALL� NUMBER�OF�ATTEMPTS�AND�
NUMBER�OF�SUCCESSFUL� ATTEMPTS
� THUS�
INDICATING�SUCCESS� RATE��5HE� NUMBER�
OF�SWEETS�AWARDED� IS� RECORDED�AS�
APPLES�ON�THE�APPLE�TREE�ON�THE�
&NVIRONMENT�SCREEN
� AND�THERE� IS�
EVEN�A� POINT�DEDUCTED�EVERY�TIME�A

8MS�SQC�RFC� GK?ECQ�RM�KMTC�DPMK�RFC�JM?BGLE�QAPCCL�MD��IOHN�� �� 
�2CJCAR�RFC�
B?PR@M?PB��Q?W�� ?LB�RFC�?NNJGA?RGML�JM?BQ�� %GPQR�WMS�ECR�?�AFMGAC�MD�BGDDGASJRW�
JCTCJQ�
 �WMS�AFMMQC�FMU�K?LW�@?JJQ�RFC�HSEEJCP�F?Q�RM�ICCN�GL�RFC�?GP��-CVR�?�
B?PR@M?PB�?NNC?PQ�?LB�B?PRQ�?PC�RFPMUL�?R�RFC�AMLACLRPGA�PGLEQ��C?AF�MD�UFGAF�
GQ�LSK@CPCB��3FC�R?QI�(Q�RM�?BB�SN�RFC�RMR?J�?LB�CLRCP�GR� GLRM�?� PCOSCQRCP�@MV

. . & . . . . & . �

2'.//(-&� +(23
"%*�+UNIOR�3EADING�����
"%*�+UNIOR�3EADING�����
"%*�+UNIOR�$OUNTING�����
"%*�+UNIOR�$OUNTING�����
&ACH�`������
$SPMNPCQQ�2MDRU?PC
	������������

-?;>�� �� �F?Q�JMRQ�MD�LGAC�RMSAFCQ��"JGAI�ML�RFC�?NNJC�?LB�
GR�D?JJQ�� @MSLACQ�MDD�?�NGE�?LB�J?LBQ� (L�RFC�F?WQR?AI��.LJW�
NB?H�BMCQ�?L�?NNJGA?RGML� JM?B��3FC�'CJN�GAML�
 � #(�)SLGMP�
FGKQCJD�
 �GQ�?T?GJ?@JC�ML�?JJ�RFC�K?GL�KCLS�QAPCCLQ��3FC�
FMSQC�PCRSPLQ�WMS�RM�RFC�K?GL�$LTGPMLKCLR�KCLS�QAPCCL

CHILD�SWITCHES�OFF�THE�COMPUTER�
WITHOUT�GOING�THROUGH�THE�CORRECT�EXIT�
PROCEDURE�

, *(-&� -�(,/1$22(.-
*TnS� IMPOSSIBLE�NOT�TO�BE�REALLY�
IMPRESSED�WITH�THIS� PACKAGE�� *TnS�
EVIDENT�THAT�&UROPRESS�HAS�TAKEN� A�
LOT�OF�TROUBLE�TO�MAKE�THIS�SUITE�OF�
PROGRAMS�NOT�JUST�APPROPRIATE
� BUT�
RELEVANT�IN�SO�MANY�WAYS�� 6SING�THE�
PROGRAMS
� YOU� ARE�REPEATEDLY�
SURPRISED�BY�THOUGHTFUL� AND�
SOPHISTICATED� LITTLE�TOUCHES� LINKING�SO�
MANY�OF�THE�CHARACTERISTICS�TOGETHER
�
REINFORCING�KEY�CONCEPTS
� ENABLING�
YOU�TO� RETURN�TO�PREVIOUS�ERRORS�TO�
TEST�MEMORY
� USING�RECURRING�IMAGES�
IN�DIFFERENT�PARTS�OF�THE�SUITE�TO�

ESTABLISH�
PRINCIPLES
� AND�
SO�ON��5HE�MORE�
ONE� LOOKS�AT�IT
�
THE�MORE�ONE�
REALISES�THE�
QUALITY�OF�THESE�
PACKAGES�

5HERE� IS�VERY�
LITTLE�ON�THE�
NEGATIVE�SIDE��
%IGITISED�SPEECH�
ON�THE
&NVIRONMENT�DISK�
AS�WELL� AS�THE�
"PPLICATION�DISKS�
MIGHT�HAVE�
ADDED�TO�THE�
OVERALL� QUALITY�� *
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7IRTUALLY�ALL�OF�THEM�ARE�EXCELLENT
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KNOW�THAT�THIS� INTENTION�WAS� IN�THE�
PROTOTYPES
� BUT�THE� SHEER�DISK�SPACE�
NECESSARY�FOR�THE�DIGITISED�FILES�WAS�
CONSIDERED�EXCESSIVE�� *�DISLIKE�
SECURITY�SYSTEMS� LIKE�THE�ONE�HERE�
WHERE�YOU�HAVE�TO� LOOK�UP�SOME�DATA�
OR�OTHER�IN� A� BOOKLET�AND�ENTER�IT
� BUT
*� SUPPOSE�THIS� IS�A�NECESSARY�EVIL�TO�
COMBAT�PIRACY�� 0NE�PARTICULARLY�
ANNOYING�FEATURE� IS�THAT�YOU� ARE�
CONSTANTLY� REQUIRED�TO�CHANGE�DISKS
�
BECAUSE�THE�PROGRAM�DOES�NOT�
RECOGNISE�A�SECOND�DISK�DRIVE�
5HESE
� HOWEVER
� ARE�TRIVIAL� ELEMENTS
�
CAUSING�ONLY�MINOR�IRRITATION� AGAINST�
A�SUPERB�PACKAGE�

*F�YOU�HAVE�CHILDREN� IN�THESE�AGE�
BANDS�AND�YOU�WOULD� LIKE�TO� INVEST�IN�
SOME�SOFTWARE�TO�ASSIST�
THEIR�LEARNING
� *� CAN�
UNRESERVEDLY�SAY�THAT�
THIS� IS�THE�
BEST� *� HAVE�
SEEN�YET�� "%*�
IS�SIMPLY�IN� A�
CLASS�OF�ITS�
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 LBPCU��.OST�CASES�SUCH� AS�THESE�
REVOLVE�AROUND�THE� INDIVIDUALnS�OWN�
BANK�OR�BUILDING�SOCIETY�AND� ITS�OWN�
RULES�OR�REGULATIONS�� &ACH�BANK�WILL�
ASK�YOU�TO�SIGN�AN�APPLICATION�FORM�
WHEN�YOU�OPEN�THE�ACCOUNT�AGREEING�
TO�BE�BOUND�BY�ITS�TERMS�AND�
CONDITIONS
�WHICH�ARE�THERE�TO�
PROTECT�YOU�BUT�USUALLY�SWING�IN�
FAVOUR�OF�THE�BANKS��5HESE�WILL�SAY�
WHAT�TIME�PERIODS�APPLY�FOR�PAYING�
BACK�MONEY�INTO�YOUR�ACCOUNT
� AND�
USUALLY�THERE�IS�VERY�LITTLE�ELSE�THAT�
YOU�CAN�DO�� *N�FACT
� IF�YOU�PAY�BY�
DEBIT�TRANSFER�OR�CREDIT�CARD
�YOUnVE

PROBABLY�GOT�TO�KEEP�ON�TOP�OF�THE�
RETAILER
�BECAUSE� IF�HE�FAILS�TO�SEND�
OFF�A� REFUND�VOUCHER�YOU�MAY�FIND�
YOURSELF�WAITING�A� LOT�LONGER�THAN����
DAYS�FOR�YOUR�MONEY�

*N�THIS�CASE
�BECAUSE�.R�1ONTING�
DID�NOT�AGREE�WITH�THE� RETAILER�THAT�
INTEREST�WOULD�BE�PAYABLE�ON� LATE�
DELIVERIES
� HE� IS�SIMPLY�NOT�ENTITLED�
TO�RECOVER� IT�WITHOUT�ISSUING�COURT�
PROCEEDINGS�� #UT�BEWARE��DONnT�START�
COURT�PROCEEDINGS�JUST�FOR�THE�SAKE�
OF�GETTING�INTEREST�� �YOU�MAY�FIND�
THAT�THE�COURT�NOT�ONLY�DISALLOWS�A�
CLAIM�FOR�INTEREST
� BUT�ALSO� LEAVES�
YOU�TO�PAY�YOUR�OWN�COURT�COSTS� IF�
THE�DEBTOR�WAS�NOT�GIVEN�ADVANCE�
WARNING�OF�YOUR�INTENTION�TO�GO�TO�
COURT�

5HE�OTHER�POINT�HERE� IS�THAT�A�
COURT�MAY�FEEL�.R�1ONTING�IS�BEING�
RATHER�IMPATIENT��5HE�NORMAL� RULE� IS�
THAT�MAIL�ORDER�COMPANIES�MUST�
SEND�YOU�YOUR�GOODS�WITHIN�A�
kREASONABLEl� TIME
� BUT�WHAT�IS�
�REASONABLEl �5HE�#RITISH�$ODE�OF�
"DVERTISING�1RACTICE�SAYS�THAT� k"N�
ADVERTISER�SHOULD�NEVER�TAKE� LONGER�
THAN����DAYS�TO�FULFIL�AN�ORDER�
� BUT�
HERE�THE�BUYER�SEEMS�TO�HAVE�BEEN�
EXPECTING�DELIVERY�WELL�BEFORE�THAT��
5HE�COURT�WILL� ASK�WHETHER�HE�WAS�
REASONABLE�TO�DO�SO
�AND�THAT�
DEPENDS�ON�WHAT�THE�COMPANY�SAID�
TO�HIM�� .ANY�MAIL�ORDER�ADVERTS�SAY�
SOMETHING�LIKE� k"LLOW����DAYS�FOR�
DELIVERYl�OR�EVEN� k(OODS�DISPATCHED�
WITHIN����HOURSl 
� BUT�IT�IS�DEBATABLE�
WHETHER�THIS� IS�AN�ENFORCEABLE�TERM�
OF�THE�CONTRACT�� &VEN� IF�THE�FIRM�SAYS�
IT�HAS�THE� ITEM� IN�STOCK
� THIS�DOESNnT�
AMOUNT�TO�AN�UNDERTAKING�TO�
DISPATCH� IT�IMMEDIATELY�� �IF�HE�WENT�
TO�COURT
� .R�1ONTING�WOULD�HAVE�TO�
PROVE�THAT�THE�COMPANY�PROMISED�
DELIVERY�WITHIN�A�CERTAIN�TIME�OR
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RP?BC�AJC?LQCB�MD�RFC�fDJW
@W
LGEFRg��
BGQFMLCQR��?LB�SLQAPSNSJMSQ�� DRCP�
?JJ��K?IGLE�?� JGTGLE�GQ�BGDDGASJR�
CLMSEF�GL�?�QCPGMSQ�PCACQQGML�
UGRFMSR�fQF?PN�BC?JCPQg�@PGLEGLE�RFC�
RP?BC�?�@?B�L?KC��3PMS@JC� GQ��RFC�
Q?KC�QA?KQ�ICCN�P?GQGLE�RFCGP�SEJW�
FC?BQ�� ?LB�RF?R� (Q�UF?R�UC�?PC�FCPC�
DMP�� KGE?� BTMA?RC� GQ�FCPC�RM�
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&$3�6' 3�2�".,(-&
-AST�ISSUE�WE� LOOKED� AT�TAKING�YOUR�
CASE�TO�COURT�AND�HOW�MUCH� IT�SHOULD�
COST�YOU�� 	*F�YOU�MISSED�THAT� ISSUE
�
TURN�TO�PAGE�����
� #UT�EVEN� IF�YOU�
WIN
� GETTING�YOUR�MONEY�MAY�NOT�BE�
STRAIGHTFORWARD�� �SHADY�OPERATORS�
DONnT�SUDDENLY�START�DOING�THE�RIGHT�
THING�JUST�BECAUSE�THEY�VE�BEEN

AGREED�THAT�kTIME�WAS�OF�THE�
ESSENCE�OF�THE�CONTRACT��
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3FCW�UCPC�P?RFCP�PSBC�RM�FGK��
@?QGA?JJW�RCJJGLE�FGK�RM�ECR�JMQR��'C�
QRGJJ�F?Q�FGQ�PCACGNR��?LB�DCCJQ�RF?R�
@CA?SQC�RFC�QFMN�RMJB�FGK�GR�U?Q�
UMPIGLE�DGLC�UFCL�FC�Q?U�(R�GL�RFC�
QFMN��FC�F?Q�@CCL�AFC?RCB��3FCW�
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 LBPCU��/OT�AN�EASY�ONE
� THIS�
6NDER�THE�4ALE�OF�(OODS�"CT
�GOODS�
SOLD�BY�A�BUSINESS�MUST�BE� kOF�
MERCHANTABLE�QUALITYl� AND� kFIT�FOR�
THE�PURPOSEl�FOR�WHICH�THEY�ARE� SOLD
�
AND�THE�6NFAIR�$ONTRACTS�5ERMS�"CT�
�����ADDS�THAT�A�SELLER�CANNOT�
EXCLUDE�OR�VARY�THESE�CONDITIONS�BY�
AN�EXEMPTION�CLAUSE�OR�NOTICE
� SO�
LONG�AS�THE� SALE� IS�A� �CONSUMER�
SA LEl�� �THAT�IS
� SO� LONG�AS�THE�BUYER�
IS�BUYING�THE�GOODS�FOR�PERSONAL�AND�
NOT�BUSINESS�USE��5HIS� IS�WHY�MOST�
SIGNS�OF�THIS�SORT�THESE�DAYS�ADD�THE�
MAGIC�WORDS� k:OUR�STATUTORY�RIGHTS�
ARE�NOT�AFFECTEDl �

5HE�PROBLEM�HERE� IS�THAT�THE�
"MIGA�WAS�WORKING�WHEN� IT�LEFT�THE�
SHOP
�AND� A�COURT�	OR�IN�THIS�CASE�
MORE� LIKELY�AN�ARBITRATOR
�MAY�DECIDE

8.4� " -� ! -*� .-� (3
5HERE�ARE�MANY�COMPLAINTS�THESE�DAYS� ABOUT�BANK�CHARGES
� INTEREST�AND� SO�
ON�� *F�YOU� ARE�UNHAPPY�WITH�THE�SERVICE�YOUnRE�GETTING
�WHAT�CAN�YOU�DO 

*F�A�FRIENDLY�CHAT�WITH�YOUR�LOCAL�BRANCH�DOESNnT�HELP
�WRITE�TO�THE�#RANCH�
.ANAGER
�GIVING�A� REASONABLE�TIME�FOR�A� REPLY�� �SEVEN�WORKING�DAYS�OR�SO�IS�
REASONABLE�� 4OME�PEOPLE�ADVISE�BOMBARDING�THE�MANAGER�WITH� LETTERS�AND�
PHONE�CALLS
� SO�THAT�THE�BANK�GETS�SICK�OF�YOU�AND�TRIES�TO� RESOLVE�THE�
PROBLEM�AS�QUICKLY�AS�POSSIBLE
� BUT�THIS�MAY�NOT�BE�THE�BEST�WAY�TO�
MAINTAIN�A�FRIENDLY�RELATIONSHIP�WITH�THE� PLACE�

*F�YOU�DON�T�GET�ANY�JOY�FROM�THE� #RANCH�.ANAGER
�WRITE�TO�THE�3EGIONAL�
.ANAGER�� �MOST�BANKS�DISPLAY�AN� ADDRESS�FOR�COMPLAINTS�SOMEWHERE� IN�
EVERY�BRANCH��(ENERALLY�SPEAKING
�THE�BANKS�DO�GET�IT�RIGHT�IN�THE�END
�
ALTHOUGH�THEY�SOMETIMES�TAKE�PERSUASION�TO�GET�THINGS�GOING�� *F�ALL�ELSE�
FAILS
�MOST�BANKS�HATE�ADVERSE�PUBLICITY�AND�YOU�MAY�FIND�THAT�YOUR�LOCAL�
PAPER�IS� INTERESTED� IN�THE�STORY�AND�CAN�HELP�IN�BRINGING�PRESSURE�TO�BEAR�

"LL�THE�)IGH�4TREET�BANKS�SUBSCRIBE�TO�THE�#ANKING�0MBUDSMAN�
SCHEME
� BUT�YOU�MIGHT�BE�DISAPPOINTED�BY�HOW�LIMITED�THE�0MBUDSMANnS�
POWERS�ARE�� UNLESS�YOU�VE�ACTUALLY�LOST�MONEY�THROUGH�NEGLIGENCE
� HE�
PROBABLY�WON�T�BE�OF�MUCH�HELP�� �FOR�A�START
� HE�SIMPLY�DOESNnT�HAVE�ANY�
POWER�TO�REVIEW�POLICY�DECISIONS
� AND�BANK�CHARGES�USUALLY�FALL�UNDER�THAT�
HEADING�� *F�YOU�WANT�TO�TRY�HIM�ANYWAY
�YOUR�BANK�WILL�GIVE�YOU�THE�ADDRESS�

 ,(& �2'.//$1�^ �(224$����^ �)4-$� ����
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RUMBLED�� 4O� IF�YOUnVE�WON�THE�CASE�
BUT�ARE�HAVING�TROUBLE�EXTRACTING�THE�
CASH
� HOW�DO�YOU�GO�ABOUT�GETTING�
WHAT�YOUnRE�ENTITLED�TO 

5HE�MOST�DIRECT�WAY�IS� INSTRUCTING�
THE�BAILIFFS�� �COURT�OFFICIALS�WHOSE�JOB�
IS�TO�ENFORCE�THE�ORDERS�OF�THE�COURT�
	AND� A�DECISION� IN�YOUR�FAVOUR� IS� AN�
ORDER�TELLING�THE�OTHER�PARTY�TO�PAY�
UP�� HE� IS�THEREFORE� KNOWN� AS� A�
�JUDGMENT�DEBTORl
��:OU�JUST�FILL� IN� A�
FORM� AT�THE�COURT�OFFICE�AND�PAY�A�FEE�
TO�THE�BAILIFFS�TO�GO�OUT�ON�YOUR�
BEHALF�� 	5HIS�FEE� IS� RECOVERED�FROM�
THE�DEBTOR�IN� SUCCESSFUL� CASES�
�5HE�
BAILIFF�THEN� SENDS�A� NOTE�TO�THE�
DEBTOR�AS�A�FINAL�WARNING�AND�
SOMETIMES�THIS� IS�ENOUGH�TO�
PERSUADE�HIM�TO�PAY�UP
�BUT�NOT�
ALWAYS��5HE�BAILIFF�WILL�TRY�TO� LOCATE�
ANY�ASSETS�WHICH� ARE�WORTH�THE�COST�
OF�REMOVING�THEM�AND� SUBSEQUENTLY�
SELLING�THEM�AT�AUCTION�� *F�THERE� IS�
ANYTHING�WORTH�TAKING
�THEN� HE�WILL�
USUALLY�TAKE�WHATnS�KNOWN� AS�
�WALKING�POSSESSIONl�OF�THE�GOODS�

"�WALKING�POSSESSION� AGREEMENT

THAT�THIS�IS�ENOUGH�FOR�IT�TO�BE�OF�
kMERCHANTABLEl� OR�ACCEPTABLE�
QUALITY
� CONSIDERING�IT�WAS�SECONDc
HAND�AND�CUT�PRICE��5HERE�IS�ANOTHER�
COMPLICATION�TOO�� *F�.R�3APHUIT�
INSPECTED�THE�"MIGA�AND�EITHER�
NOTICED�ANY�FAULTS�OR�SHOULD�HAVE�
NOTICED�THEM�	AND�PROVIDING�THE�
FAULTS�WERE�OF�A�KIND�THAT�HE�COULD�OR�
CLEARLY�SHOULD�HAVE�DISCOVERED

�THE�
SHOP�COULD�ARGUE�THAT�HE�ACCEPTED�
THE�MACHINE�WITH� ITS�DEFECTS
� IN�THE�
SAME�WAY�AS�SOMEONE�MIGHT�BUY�AN�
UNROADWORTHY�CAR�FOR�PARTS�AND�
COULDNnT�THEN�COMPLAIN�BECAUSE�IT�
BROKE�DOWN�� �IN�OTHER�WORDS
� IT�
WOULD�BE� kFIT�FOR�THE�PURPOSEl�OF�
CANNIBALISING�FOR�SPARE�PARTS�� *F�THE�
SHOP�CAN�ESTABLISH�THAT�THE�SIGN�WAS�
CLEARLY�ON�DISPLAY�AT�THE�TIME�OF�
PURCHASE
� THE�SIGN�CANNOT�EXCLUDE�
THE�SELLER�S�RESPONSIBILITY�UNDER�THE�
4ALE�OF�(OODS�"CT�BUT�IT�MAY�BE�
kPRESUMPTIVEl� EVIDENCE�THAT�.R�
3APHUIT�KNEW�WHAT�KIND�OF�GOODS�HE�
WAS�BUYING�

5HE�DECISION�COULD� REALLY�GO�
EITHER�WAY��.R�3APHUIT�COULD�TRY�
INITIATING�PROCEEDINGS� IN�HIS� LOCAL�
COUNTY�COURT�	FOR�DETAILS�OF�
PROCEDURES�AND�COSTS
� SEE�LAST�
ISSUE

� BUT�HE�MAY�FIND�HIMSELF�STUCK�
WITH� HIS�MACHINE�ANYWAY�� *T�MIGHT�BE�
CHEAPER�TO�CHECK�WITH� A� REPUTABLE�
REPAIRER�AND�SEE�HOW�MUCH� IT�WOULD�
COST�TO�HAVE�THE�MACHINE�MADE�
SERVICEABLE��5HE�MORAL� IS�THAT�IT�IS�
ALWAYS� UP�TO�THE�BUYER�TO�ENSURE�
THAT�HE�FULLY�CHECKS�OUT�THE�MACHINE�
AND� IS� HAPPY�THAT�IT�IS� IN�FULL�WORKING�
ORDER��4O
� SORRY
�.R�3APHUIT�� 5HE�
SUREST�GROUNDS�YOU�MAY�HAVE�HAD�
WOULD�HAVE�BEEN�TO�CLAIM�THAT�THE�
SHOP�HAD�MADE�MISREPRESENTATIONS
�
BUT�THE�SIGN� IS�UNLIKELY�TO�HELP�YOUR�
CAUSE�AND�YOU�MIGHT�HAVE�NO�OPTION

LEAVES�THE�GOODS� IN�THE�DEBTOR�S�
POSSESSION�FOR�A�WEEK�OR�SO�AS�A�
LAST�DITCH�OPPORTUNITY�TO�PAY�UP
�OR�
THE�BAILIFF�RETURNS�TO� REMOVE�THE�
GOODS�AND�TAKE�THEM�OFF�TO�THE�
AUCTION� ROOMS��5HERE�ARE�STRICT�RULES�
GOVERNING�WHAT�THE�BAILIFF�IS�ALLOWED�
TO�TAKE�� �HE�CAN�T�TAKE� kESSENTIAL�
CLOTHINGl� BELONGING�TO�THE�DEBTOR�OR�
HIS�FAMILY�	BUT�FUR�COATS�ARE� PROBABLY�
FAIR�GAME

�THEIR�BEDS
� OR�GOODS�
BELONGING�TO�SOMEONE�ELSE
� SUCH�AS�
A�HIRE� PURCHASE�COMPANY�� )E�ALSO�
CAN�T�REMOVE�THE�DEBTORnS� kTOOLS�OF�
TRADE�� UP�TO�A�CERTAIN�VALUE�� �THE�
IDEA� ISN�T�TO� RUIN�THE�DEBTOR
� AFTER�ALL��
0NE�CASE�THAT�*� HAD�DEALT�WITH�
RELATED�TO�A�SMALL� RESTAURANT�WHICH�
WOULDNnT�COUGH�UP��5RYING�TO�DODGE�
PAYING
�THEY�SAID�THAT�THE�TABLES�AND�
CHAIRS�WERE�TOOLS�OF�THEIR�TRADE��8E�
JUST�REMOVED�THE�CHAIRS�AND�MADE� IT�
INTO�A�TAKEAWAY�

5HERE� ARE�ACTUALLY�TWO�KINDS�OF�
BAILIFF
� ONE�AN�OFFICER�OF�THE�COURT�AND�
THE�OTHER
� CALLED� A� kCERTIFICATED�
BAILIFF�
� A�KIND�OF�SUB�CONTRACTOR
� LIKE

BUT�TO�PUT�IT�DOWN�TO�EXPERIENCE�

' 5$�(�&.3� �#$ +��
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QRMJCL��"?L�RFC�NMJGAC�PCAJ?GK�(R��
CTCL�GD�WMS�N?GB�?�D?GP�NPGAC�DMP�(R�

 LBPCU�� *F�YOU� ARE� STUPID�ENOUGH�TO�
BUY�COMPUTER�EQUIPMENT�FROM�SHADY�
BLOKES� IN�PUBS
�THEN�YOUnRE� LIKELY�TO�
GET�EXACTLY�WHAT�YOU�DESERVE
�WHICH�
IS�GETTING�RIPPED�OFF��"S�FAR�AS�BUYING�
SOMETHING�WHICH�YOU� KNOW�TO�BE�
STOLEN� IS�CONCERNED
� YOU�MAY�WELL�BE�
PROSECUTED�FOR�HANDLING�STOLEN�
GOODS
� FOR�WHICH�THE�PENALTY�IS�UP�TO
���YEARS� IMPRISONMENT�AND�AN�
UNLIMITED�FINE
� SO�THERE�S�NO�WAY�IT�S�
WORTH�YOUR�WHILE�

*F�YOU� ARE�UNLUCKY�ENOUGH�TO�
HAVE�BOUGHT�SOMETHING�IN�GOOD�FAITH�
THAT�TURNS�OUT�TO�HAVE�BEEN�STOLEN
�
THEN� *nM�AFRAID�YOUnRE�NOT�GOING�TO�BE�
MUCH�BETTER�OFF��5HE�LEGAL�PRINCIPLE�
TS�THAT�YOU�CANNOT�ACQUIRE�THE� mTITLEn
� �THAT�IS
�OWNERSHIP�� �OF�SOMETHING�
IF�THE� PERSON�WHO�SOLD� IT�TO�YOU�DOES�
NOT�HAVE�TITLE��5HE�RIGHTFUL�OWNER�HAS�
THE�RIGHT�TO� RECLAIM�THE�PROPERTY�AND�
YOU�ARE�USUALLY�LEFT�OUT�OF�POCKET��
:OU�DO
� HOWEVER
� HAVE�THE� RIGHT�TO�
SUE�THE�PERSON�WHO�SOLD� IT�TO�YOU�
AND�RECOVER�YOUR�MONEY�FROM�HIM
�
BUT�CLEARLY�IF�YOU�BOUGHT�IT�FROM�A�
MAN� IN� A�PUB
�CHANCES�ARE�HEnS�NOT�
SITTING�THERE�WAITING�FOR�ANY�
COMPLAINTS�YOU�MAY�HAVE
� SO�FINDING

A�DEBT�COLLECTION�AGENCY��5HE�
DIFFERENCE� IS� IMPORTANT�BECAUSE�THE�
TWO�KINDS�HAVE�SLIGHTLY�DIFFERENT�
POWERS�OF�ENTRY�TO�THE�DEBTORnS�
HOUSE�OR�PREMISES�� �THOUGH�FOR�
ENFORCING�JUDGMENT�DEBTS
�THE�COURT�
WILL� ALMOST�ALWAYS�USE�NOT�
CERTIFICATED�BAILIFFS�BUT�ITS�OWN�
OFFICERS��5HESE�HAVE�THE�POWER�TO�
ENTER�AT�ANY�TIME�OF�THE�DAY�OR�NIGHT
�
BUT�NOT�4UNDAY��5HE�DEBTOR�IS�
ENTITLED�TO�CHECK�THAT�THE�BAILIFF�HAS�
THE�CORRECT�PAPERWORK�WITH�HIM
� BUT�IF�
HE� REFUSES�ENTRY�HE�CAN�BE�CHARGED�
WITH�CONTEMPT�OF�COURT�� *F�ENTRY�IS�
REFUSED
� THE�BAILIFF�IS�NOT�ALLOWED�TO�
BREAK� IN
� BUT�MAY�ENTER�THROUGH�ANY�
UNLOCKED�DOORS�OR�PARTLY�OPEN�
WINDOWS
� AND�ONCE� INSIDE�CAN�BREAK�
DOWN�ANY�INSIDE�DOORS�TO�GET�TO�THE�
DEBTORnS� PROPERTY�

0NCE�THE�BAILIFF�HAS�GOT�HOLD�OF
�
SAY
�THE�DEBTOR�S�FAX�MACHINE
� IT�WILL�
BE�SOLD�AT�THE� NEXT�APPROPRIATE� PUBLIC�
AUCTION
� USUALLY�WITHOUT�A� RESERVE�
PRICE��"FTER�THE� AUCTIONEER�TAKES�HIS�
CUT�THE� REST�GOES�TO�YOU� AND� IS

HIM�MAY�BE�A�DIFFICULT�JOB�
+UST�AS�A�MATTER�OF�INTEREST
�

THERE�ARE�A�FEW�EXCEPTIONS�TO�THE�
RULE�THAT�SOMEONE�CANnT�SELL�YOU�
SOMETHING�HE�DOESN�T�LEGITIMATELY�
OWN�HIMSELF��0NE�HAS�TO�DO�WITH�CARS�
SUBJECT�TO�A�HIRE�PURCHASE�
AGREEMENT
� BUT�TWO�OTHERS�ARE�
RELEVANT�HERE�� 'IRST
� IF�YOU�BUY�
SOMETHING�FROM�AN�AGENT�OR�
MIDDLEMAN�WHO�SCARPERS�WITH�THE�
MONEY�RATHER�THAN�PASSING�IT�ON�TO�
THE�OWNER�OF�THE�GOODS
�YOU�DO�GET�
TITLE�TO�THE�GOODS�� �THE�ORIGINAL�
OWNERnS�QUARREL� IS�WITH�THE� AGENT
�
NOT�WITH�YOU
� SO� LONG�AS�THE�AGENT�
WAS�AUTHORISED� IN�THE�FIRST�PLACE�
5HE�OTHER�EXCEPTION� IS�WHATnS�CALLED�
A� kSALE�IN�MARKET�OVERTl�� �IF�YOU�BUY�
SOMETHING�IN�GOOD�FAITH�AT�A�PUBLIC�
AND� LEGAL�MARKET
�YOU�CAN�ACQUIRE�
THE�TITLE�EVEN�THOUGH�THE�SELLER�DIDNnT�
HAVE� IT��5HERE�ARE�SOME�CONDITIONS�
ON�THIS�ONE
�BUT�WHATnS� INTERESTING�IS�
THAT�BY�LONG�TRADITION� ANY�SHOP�IN�THE�
$ITY�OF�-ONDON� IS� REGARDED�AS�A�
kMARKET�OVERTl ��5HATnS �NOT�THE�WHOLE�
OF�-ONDON
�MIND
� ONLY�THE�$ITY
� AND� IT�
DEFINITELY�DOESNnT�INCLUDE�PUBS
� SO�
STICK�TO�THE�GENERAL� RULE�� *T�IS�ALWAYS�
A�GOOD� IDEA�TO�ASK�TO�SEE�EVIDENCE�
THAT�THE� SELLER�IS�THE� LEGITIMATE�
OWNER�� �IDEALLY�THE�RECEIPTS�FROM�
WHEN�HE�BOUGHT�THE� ITEM�� *F�HE�STARTS�
MAKING�EXCUSES
� START�GETTING�
SUSPICIOUS�� *T� ISNnT�WORTH�THE�RISK�OF�
ENDING�UP�OUT�OF�POCKET�

2$-#�3'$�!.82�1.4-#
 �AMKKCLR�DPMK�RFC�MRFCP�QGBC�� �
JCRRCP�DPMK�?�QK?JJ�MLC
K?L�QFMN�GL�
RFC�-MPRF
6CQR�?QIQ�?@MSR�
PCAMTCPGLE�?�AMKNSRCP�DPMK�
QMKCMLC�UFM�N?GB�UGRF�?�AFCOSC�
RF?R�@MSLACB��6FCL�RFC�BC?JCP�
UCLR�PMSLB�RM�RFC�@SWCPiQ�FMSQC�

DEDUCTED�FROM�THE�DEBT��5HE�BAILIFF�
WILL� CONTINUE�UNTIL�YOUR�DEBT�HAS�BEEN�
REPAID� IN�FULL
� IF�POSSIBLE�

 -�$8$�%.1� �! 1& (-
0N�A�SEPARATE� NOTE
� THE�BAILIFFnS�
AUCTION� IS�THE�PLACE�TO�VISIT�IF�YOUnRE�
LOOKING�FOR�A� REAL� BARGAIN��2UITE�OFTEN�
ITEMS�GO�FOR�RIDICULOUS�PRICES��.OST�
SALES�ARE�ADVERTISED� IN�YOUR�LOCAL�
PAPERS� AND� ARE�HELD�ONCE�A�WEEK�OR�
SO�� )OWEVER
� DONnT�JUST�BUY�ANY�OLD�
PIECE�OF�COMPUTER�EQUIPMENT�THATnS�
LYING�AROUND�� �IT�MAY�BE�RUBBISH��
"LWAYS� LOOK�FOR�MACHINES�WHICH�HAVE�
BEEN�CAREFULLY�HANDLED� 	BAILIFFS�ARE�
NOTORIOUSLY�ROUGH�WITH�DELICATE�KIT
�
AND�CAN�BEEN� SEEN�WORKING�� %ONnT�
TURN�UP�FIVE�MINUTES�BEFORE�THE�SALE�
AND�EXPECT�SUCH�SERVICE�� �IT�PAYS�TO�
GO�EARLY�AND�GET�A�GOOD� LOOK�AROUND
�
OR�YOUR�BUY�MAY�NOT�TURN�OUT�TO�BE�
SUCH�A�BARGAIN� AFTER�ALL��"LSO�BEWARE�
THAT�MOST�PRICES�ARE�EXCLUSIVE�OF�7"5�
AND�BUYER�S�TAX�	THE�AUCTIONEERnS�CUT
�
OF�USUALLY����� ������ 4O�YOUR�`����
"MIGA�CAN�COST�YOU�NEARLY�`�����"#
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 LBPCU��8ELL
� A�BOUNCED�CHEQUE�
DOES� IN�FACT�CONSTITUTE�A�CRIMINAL�
OFFENCE�IN�SOME�CIRCUMSTANCES
�BUT�
IT�REALLY�DOESNnT�MAKE�TOO�MUCH�
DIFFERENCE�BECAUSE�MOST�POLICE�
FORCES�WONnT�PROSECUTE�ON�SUCH�
OFFENCES
� SO�THEREnS�NOT�MUCH�POINT�
IN�GOING�TO�THE�POLICE�ANYWAY��5HE�
BEST�THING�YOU�CAN�DO�WITH�A�
BOUNCED�CHEQUE� 	APART�FROM�FRAMING�
IT
� IS�TO�WRITE�TO�THE�DEBTOR�SAYING�
THAT�YOU�GIVE�HIM�FORMAL�NOTICE�OF�
DISHONOUR�AND�REQUIRE� PAYMENT�
WITHIN
� SAY
� SEVEN�DAYS�� *F�YOU�DON�T�
GET�ANY�JOY�THEN�YOU�MUST�SEND�A�
COUPLE�OF�BIG�LADS�AROUND
�OR�ELSE�GO�
TO�THE�$OUNTY�$OURT�� �FOR�DETAILS�OF�
THIS
� SEE� LAST�ISSUE�� *S� IT�WORTH�
STAYING�QUIET�IF�YOUnRE�OUT�OF�POCKET 
*�DOUBT�*�WOULD�

(,/.13 -3�
5HE� INFORMATION�ON�THESE�PAGES� IS�
OFFERED� AS�A�GUIDE�TO�THE� LAW�IN�
&NGLAND�AND�8ALES�ONLY��8E�
CANNOT�ACCEPT�ANY� LIABILITY�FOR�ANY�
ERRORS�OR�OMISSIONS
� AND�YOU�
SHOULD� NOT�RELY�SOLELY�ON� ANYTHING�
SAID� HERE�� *N� ANY�DISPUTES
� ALWAYS�
SEEK�INDEPENDENT�ADVICE��8E�
CANNOT�GIVE�ADVICE�ON�ANY�
INDIVIDUAL�CASE
� ACT�AS�ARBITRATORS�
IN�ANY�DISPUTE�OR�REPLY�PERSONALLY�
TO�ANY�CORRESPONDENCE�
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*F�YOU�MANAGED�TO�FIGHT�YOUR�WAY�
THROUGH�THE�QUEUES�AT�THE�
NEWSAGENT�S�FOR�LAST�MONTHnS� ISSUE
�
YOU�MAY�REMEMBER�THAT�WE�TOOK�A�
GOOD� LONG�LOOK�AT�FILE� HANDLING�WITHIN�
"3EXX�� .OST�PROGRAMMING� LANGUAGES�
OFFER�SOME�FORM�OF�FILE�HANDLING�
SUPPORT
� BUT�"3EXX�IS� PARTICULARLY�WELL�
ENDOWED� IN�THIS�DEPARTMENT�� "S�YOU�
MAY�REMEMBER
�WE�COVERED�FOUR�NEW�
"3EXX�FUNCTIONS�THAT�ARE�SPECIFICALLY�
DESIGNED�WITH�FILE�HANDLING�IN�MIND�� �
MNCL�	��AJMQC�	�� PC?BJL�	� AND�
UPGRCJL�	��"LTHOUGH�THEY�ARE�VERY�
POWERFUL�EVEN� IN� THEIR�BASIC�FORM
�
WITH�THEM�YOUnRE�STILL� RESTRICTED�TO�
JUST�SEQUENTIAL� FILES�

.OST�OF�THE�TIME
�YOU�LL� PROBABLY�
FIND�THE�HUMBLE�SEQUENTIAL� FILE�MORE�
THAN� ADEQUATE�FOR�YOUR�FILE�HANDLING�
NEEDS
� BUT�THERE�ARE�TIMES�WHEN�
SEQUENTIAL� FILES�JUST�AREN�T�FAST�OR�
FLEXIBLE�ENOUGH��5AKE�A�DATABASE�
PROGRAM
� FOR�EXAMPLE��"LTHOUGH�YOU�
COULD�THEORETICALLY� LOAD�ALL�YOUR�
RECORDS� INTO�MEMORY�AT�ONCE
�WHAT�
HAPPENS�WHEN�THE�DATABASE�FILE�
OUTGROWS�THE�AMOUNT�OF�MEMORY�
INSIDE�YOUR�"MIGA � *T�CRASHES�AND�
YOU� LOSE� ALL�YOUR�DATA
� THAT�S�WHAT�

4PEED� IS� ALSO�A�CONSIDERATION�
THAT�YOU� SHOULD� BE� AWARE�OF��.OST�
COMPUTER�USERS�ARE�GENERALLY�VERY�
IMPATIENT�� �AND�WHO�CAN�BLAME�
THEM �"FTER�ALL
� TIME�SPENT�WAITING�
FOR�A�DISK�DRIVE� IS�TIME�WASTED�� *F

YOUR�SCRIPT�TAKES�TEN�MINUTES�TO� LOAD�
A�DATA�FILE� INTO�MEMORY
�YOU�CAN�
GUARANTEE�THAT�YOUR�USERS�WON�T�BE�
OVERLY�IMPRESSED�� #Y�USING�A� RANDOM�
ACCESS�FILE
�THOUGH
�YOUR�SCRIPT�WILL�
BE�ABLE�TO�EXTRACT�ANY�PART�OF�A�FILE�
WITHIN�SECONDS� REGARDLESS�OF�THE�
AMOUNT�OF�3".� INSIDE�YOUR�"MIGA�
AND�THE�SIZE�OF�THE�FILE��8HATnS�MORE
�
ONLY�THE�DATA�THAT�YOU�WANT� IS� READ�
INTO�MEMORY
� SO�YOU�DONnT�NEED�
SOME�STUPID�BUFFERING�SYSTEM�TO�
HANDLE�ALL� THE�DATA�THAT�WOULD� USUALLY�
HAVE�TO�BE� READ�FIRST�IF�YOU�WERE�TO�
USE�A�SEQUENTIAL� FILE�

 ""$22� ++� 1$ 2
"3EXX�S� IMPLEMENTATION�OF�THE�
RANDOM�ACCESS�FILE� IS�CONSIDERABLY�
MORE�FLEXIBLE�AND�CERTAINLY�EASIER�
THAN�THAT�IN�MOST�OTHER� LANGUAGES��
*NSTEAD�OF�HAVING�TO�MESS�AROUND�
WITH�SOME�PETTY� LIMITATION�THAT

INSISTS�THAT�THE�FORMAT�OF�DATA�HELD�
WITHIN� A� RANDOM�ACCESS�FILE�MUST�
EXPRESSLY�BE�DEFINED� BEFORE�YOU�CAN�
ACCESS�THE�FILE� 	#"4*$nS� �'IELD��
COMMAND
� FOR�EXAMPLE

�"3EXX� IS�
TOTALLY�FREE�AND�EASY�CONCERNING�HOW�
YOU� READ� INFORMATION�FROM�A� RANDOM�
ACCESS�FILE��8HATnS�MORE
� ANY�FILE�
CAN�BE� RANDOMLY�ACCESSED�
REGARDLESS�OF�WHETHER� IT�WAS�WRITTEN�
AS�A�SEQUENTIAL�FILE
� RANDOM�ACCESS�
FILE
� OR�ANY�OTHER�FILE�TYPE�THAT�YOU�
CARE�TO�MENTION�

5HE� KEY�TO�THIS�FLEXIBILITY�RESTS�ON�
THE�POWER�OF�"MIGA%04��8HENEVER�
"MIGA%04�OPENS� A�FILE
� IT�
AUTOMATICALLY�ASSIGNS�A�POINTER�TO�
THAT�FILE�THAT�KEEPS�TRACK�OF�THE�NEXT�
CHARACTER�TO�BE� READ�DURING�FILE�
ACCESS�� &ACH�TIME�YOU� READ�
CHARACTERS�FROM�A�FILE
�"MIGA%04�
AUTOMATICALLY�MOVES�THIS� POINTER�TO�
THE�NEXT�CHARACTER�TO�BE� READ
� AND�
THIS�POINTER�IS�THEN�USED�TO�CONTROL�
WHERE�THE�FILE� READING�PROCESS� IS�TO�
CONTINUE�FROM�WHEN� IT�COMMENCES�
AGAIN��"3EXX�USES�THIS�FACILITY�TO�
ENABLE�THE�PROGRAMMER�TO�MANUALLY�
CONTROL�THE�POSITION�OF�THIS�POINTER�

5HE�PROCESS�OF�SHIFTING�THE

POSITION� POINTER�ABOUT� IS� HANDLED�BY�
THE�"3EXX�4EEK	
� FUNCTION�� 5HIS�
POTENTIALLY�VERY�POWERFUL�FUNCTION�CAN�
BE�USED�TO�MANUALLY�ALTER�THE�
POSITION�OF�THE�POINTER�BY�PASSING�THE�
FUNCTION� AN�OFFSET�VALUE�THAT�
SPECIFIES�WHERE
�FROM�ONE�OF�THREE�
POSITIONS� 	MORE�ON�THIS� LATER

� THE�
POINTER�IS�TO�BE�POSITIONED�� 4O
� FOR�
EXAMPLE
� IF�YOU� HAD�A�FILE�THAT�
CONTAINED�	��� RECORDS�OF�EXACTLY�	��
CHARACTERS� IN� LENGTH
� ALL�YOU�WOULD�
HAVE�TO�DO�TO�ACCESS�THE�EIGHTH�
RECORD�WOULD�BE�TO�SET�THIS� POSITION�
POINTER�TO�CHARACTER������� RECORDS�X�
	�� CHARACTERS
�

-ETnS�TAKE�A� LOOK�AT�THE�FUNCTION�
AND� ITS�SYNTAX��5HIS� IS� IT�	ALL� IN�ONE�
LINE
� OF�COURSE
�

MDVONR���RDDJ	EHKD
�NEERDS
�
ONRHSHNM


-CUNMQ��5HE�LCUNMQ�VARIABLE�
CONTAINS�A�VALUE� RETURNED�BY�THE�
QCCI�	�FUNCTION�THAT�SPECIFIES�THE�
NEW�POSITION� 	EXPRESSED� IN�BYTES
�OF�
THE� POINTER�RELATIVE�TO�THE�BEGINNING�
OF�FILE�

%GJC��5HE�FILE�PARAMETER� IS�EXACTLY�THE�
SAME�AS�THE�FILE� POINTERS�THAT�WE�
COVERED� LAST�MONTH��5HE�FILE� POINTER�
IS�SIMPLY�A�VARIABLE�THAT�CONTAINS�THE�
VALUE� RETURNED� BY�THE�MNCL�	�
FUNCTION�

.DDQCR��5HE�OFFSET�PARAMETER� IS�THE�
POWERFUL�BIT�THAT�DOES� ALL�THE�WORK��
4PECIFY�A� LEGAL�OFFSET�VALUE�	ITnS� NO�
GOOD�TRYING�TO�OFFSET�A�	��BYTE�FILE�BY�
A�VALUE�OF�			

� AND�THE�QCCI�	�
FUNCTION�WILL� ALTER�THE�POSITION�OF�THE�
READ�POINTER�

5HE�OFFSET�PARAMETER�MOVES�THE�
READ�POINTER�RELATIVE�TO�THE�POSITION�
OF�THE� SEEK�ORIGIN� 	THE� START�POSITION
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$OMPLEX�APPLICATIONS�SUCH�AS�DATABASES�� �AND�
INDEED�ANY�PROGRAMS�THAT�NEED�TO�PROCESS�
COMPLICATED�FILES�� �ARE�MORE�THAN�POSSIBLE�WITH�
"3EXX�ONCE�YOU�UNDERSTAND�THE�TECHNICALITIES�OF�
RANDOM�ACCESS�FILES��"S�WE�SAW�EARLIER
�"3EXX�
ISNnT�THAT�FUSSY�ABOUT�HOW�YOU�READ� INFORMATION�
FROM�A�RANDOM�ACCESS�FILE
� BUT�THIS�CAN�MAKE�THE�
LIFE�OF�A�PROGRAMMER�SOMEWHAT�MORE�COMPLEX�
WHEN�YOU�HAVE�TO�MANUALLY�CALCULATE�THE�EXACT�
POSITION�OF�A�GIVEN� RECORD�WITHIN� A�FILE�

"S�ANY�DATABASE�PROGRAMMER�WILL�TELL�YOU
�
RANDOM�ACCESS�FILES�ARE�ONLY�REALLY�OF�USE� IF�YOU�
KNOW�THE�EXACT�POSITION�OF�ANY�GIVEN� RECORD�AT�ANY�
ONE�TIME��"FTER�ALL
�YOU�D�STILL�NEED�TO�SEARCH�THE�
ENTIRE�FILE�IF�YOU�DIDNnT�KNOW�WHERE�THE� RECORD�THAT

YOU�WANTED�WAS�LOCATED��5O�MAKE� LIFE�A�BIT�EASIER
�
DATABASE�PROGRAMMERS�USE�A�NUMBER�OF�DIFFERENT�
TECHNIQUES�TO�KEEP�TRACK�OF�THE� RECORDS�HELD�
WITHIN�A�RANDOM�ACCESS�FILE
� AND�THESE�CAN�QUITE�
EASILY�BE�ADAPTED�FOR�USE�WITH�"3EXX�

5HE�EASIEST�OF�ALL�THESE�PROGRAMMING�
TECHNIQUES� IS�THE�SIMPLE� INDEX
�WHICH� IS�BASICALLY�
A�SEQUENTIAL�FILE�THAT�IS�READ� IN�AT�RUNTIME�AND�
USED�AS�A�REFERENCE�TO�LOCATE� RECORDS�WITHIN�YOUR�
MAIN�DATABASE�FILE�� 4AY
�FOR�EXAMPLE
�YOU�WROTE�
AN�ADDRESS�BOOK� IN�"3EXX�� *N�ORDER�TO�KEEP�TRACK�
OF�ALL�THE� RECORDS�WITHIN�THAT�ADDRESS�BOOK
� ALL�
YOUnD�HAVE�TO�DO� IS�TO�CREATE�AN� INDEX�FROM�ONE�OF�
THE�ADDRESS�BOOKnS�FIELDS�	USUALLY�THE�SURNAME
��
5HE�CONTENTS�OF�THIS�FIELD�FROM�EACH�AND�EVERY

RECORD�WOULD�BE�WRITTEN
� IN�THE�ORDER�THAT�THEY�
APPEAR�WITHIN�THE�FILE
� INTO�A�SEPARATE� INDEX�FILE�
THAT�WOULD�BE�HELD� IN�MEMORY�AS�A�DIMENSIONED�
ARRAY��8HENEVER�YOU�NEED�TO� LOCATE�A� RECORD
� ALL�
YOU�HAVE�TO�DO�IS� SEARCH�THROUGH�THE� INDEX�FOR�A�
GIVEN� SURNAME�AND
�ONCE� IT�WAS�FOUND
�CALCULATE�
THE�POSITION�OF�THE�RECORD�WITHIN�THE�DATABASE�FILE�
BY�MULTIPLYING�THE�POSITION�OF�THE�SURNAME�WITHIN�
THE� INDEX�BY�THE�SIZE�OF�A�SINGLE� RECORD�� *F
�FOR�
EXAMPLE
�THE�RECORD�YOU�WANTED�WAS�FOUND�AT�
POSITION� 	
�WITHIN�THE� INDEX�AND�YOU�KNEW�THAT�
EACH� RECORD�WAS����BYTES�LONG
� A� SIMPLE�
CALCULATION� IS�ALL�THAT�IS�NEEDED�TO�WORK�OUT�THE�
POSITION�OF�THE�RECORD�WITHIN�THE�FILE�� �IN�THIS�CASE
�
IT�WOULD�BE�AT�POSITION� ���X�����������(OOD
� EH 

AND�CAN�THEREFORE�BE�MOVED�
BACKWARDS�AND�FORWARDS�� *F
� FOR�
EXAMPLE
�YOU�WANTED�TO�MOVE�THE�
POINTER�BACKWARDS� BY�	��BYTES
�YOU�
WOULD�SPECIFY�AN�OFFSET�VALUE�OF�� 	� �
*F�YOU�WANT�TO�MOVE�FORWARD
�YOU�
SHOULD�SPECIFY�A�POSITIVE�OFFSET�
VALUE�

/MQGRGML��5HE�POSITION�PARAMETER�IS�
JUST�A�SINGLE�CHARACTER�THAT�CONTROLS�
WHAT�PART�OF�THE�FILE� IS�TREATED� AS�THE�
SEEK� �ORIGINl� 	THE�START�POSITION
�
5HREE�POSSIBILITIES�ARE�ON�OFFER�� kBl
	THE�#EGINNING�OF�THE�FILE

� kC l� 	THE�
$URRENT�POSITION
�OR�kEl� 	THE� &ND�OF�
THE�FILE
�

+(23(-&��

��!(DWW�3DDJ/�$DLN��
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5HATnS�ENOUGH�OF�THE�THEORY�� �LETnS�
TAKE�A� LOOK�AT�A�PROGRAM�THAT�
DEMONSTRATES�THE� POWER�OF�THE�
QCCI�	� FUNCTION�� 	4EE� -ISTING��
�

3ATHER�THAN�JUST�BEING�A�
DEMONSTRATION� THAT�DOESNnT�ACTUALLY�
DO�A� LOT
� THE� SCRIPT�BELOW�PROVIDES�
THE�BONES�FOR�A�GENUINELY�USEFUL�
PROGRAM�� *F�YOUnVE�EVER�BEEN� HANDED�
AN� *''�FILE�THAT�YOU�COULDN�T�
RECOGNISE
�THEN� A�SCRIPT�SUCH�AS�THE�
ONE�BELOW�COULD�BE�WRITTEN�THAT�
IDENTIFIED�THE�FILE�AND� ITS�VARIOUS�
PARAMETERS��"LTHOUGH�OUR�RATHER�
LIMITED�VERSION�ONLY�CHECKS�THE� *''�
TYPE� AND�THEN�COMPARES� IT�WITH� A

RATHER� LIMITED�SELECTION�OF�KNOWN� *''�
TYPES
�YOU�COULD� ADD�MORE
� IF�YOU�
WANT
� AND� IT�DOES�DEMONSTRATE�
BEAUTIFULLY�THE� POWER�OF�THE�QCCI�	�
AND�PC?BAF�	� FUNCTIONS�

3IGHT
� LET�S� BREAK�THE�CODE�DOWN�
INTO�SOME�MORE�MANAGEABLE�CHUNKS��
4TARTING�AT�THE�TOP�OF�THE�SCRIPT
� IT�
BEGINS�BY�ASKING�THE� USER�THE�
FILENAME�OF�THE�FILE�TO�BE� INSPECTED��
/OTE�THAT�THE�FULL� PATHNAME�MUST�BE�
ENTERED�TOO� IF�THE� *''�FILE� ISNnT�IN�THE�
CURRENT�DIRECTORY�� *T�THEN� ATTEMPTS�TO�
OPEN�THE�FILE�FOR�READING�� +UST�TO�
KEEP�THINGS� NICE�AND�NEAT
�THE�SCRIPT�
CHECKS�TO�SEE�WHETHER�THE�ATTEMPTED�
FILE� ACCESS�WAS�SUCCESSFUL�� *F�IT�
WASN�T
� THEN�AN�ERROR�MESSAGE� IS�
DISPLAYED� AND�THE�SCRIPT�TERMINATES�

8ITH�ALL�THE�MUNDANE�TASKS�OUT�
OF�THE�WAY
� THE�SCRIPT�NOW�STARTS�TO�
PROCESS�THE� *''�FILE�� 'IRST
� IT�NEEDS�TO�
CHECK�WHETHER�THE�FILE� IS�ACTUALLY� *''�
AT�ALL� � �AFTER�ALL
� IT�S�NO�GOOD�TRYING�TO�
RECOGNISE�WHAT�TYPE�OF�*''�FILE�YOU�VE�
FED�TO�THE�SCRIPT� IF�THE�FILE� ISNnT� *''�IN�
THE�FIRST�PLACE��5HIS� IS�DONE�BY�
READING�THE�FIRST�FOUR�BYTES�FROM�THE�
FILE�� �EVERY� *''�FILE�STARTS�WITH� THE�
WORD� �'03.l
� SO�WE�USE�THIS�TO�
MAKE�SURE�THAT�THE�FILE� IS� IN� *''�
FORMAT�� *F�IT� ISN�T
�THEN�ANOTHER�ERROR�
MESSAGE� IS�DISPLAYED�AND�THE�SCRIPT�
TERMINATES�

/OW�FOR�THE�EXCITING�BIT��0NCE�WE�
KNOW�THAT�THE�FILE� IS� IN� *''�FORMAT
�WE�
CAN�CHECK�THE� *''�FILETYPE�BY�READING�
IN�THE�FILEnS� �'ORMl�� *N�ALL� *''�FILES
�
THIS�FOUR�BYTE�STRING�	FOUR�CHARACTERS
�
IS� STORED�AT�POSITION���� "LL�WE�NEED�
TO�DO
� THEREFORE
� IS�TO�ADJUST�THE�FILE�
POSITION�POINTER�TO�THAT� IT�POINTS�AT�
THE�FIRST�CHARACTER�OF�THIS�FOUR�BYTE�
STRING�USING�THE�QCCI�	� FUNCTION�
0NCE�THE�POSITION�POINTER�HAS�BEEN�
ADJUSTED
�WE�THEN� READ� IN� FOUR�
CHARACTERS�WHICH�ARE� PLACED� INTO�A�
VARIABLE�CALLED� kIFFTYPEl ��5HIS�STRING�
VARIABLE�CAN�THEN�BE� INTERROGATED�
USING�THE�"3EXX�f2CJCAR��� �6FCL����
.RFCPUGQCg�CONSTRUCT�TO�WORK�OUT�THE�
FILE�S�TYPE�

"T�THE�MOMENT
� OUR�SCRIPT

RECOGNISES�JUST�FOUR�*''�TYPES�� �*-#.�
	PICTURES

��479�	SOUND�SAMPLES

�
4.64� 	MUSIC�SCORES
� AND�"/*.�
	ANIMATIONS

� BUT�YOU�COULD�QUITE�
EASILY�EXTEND� IT�TO� RECOGNISE�%3�%�
	STRUCTURED�DRAWINGS

� '595�
	FORMATTED�TEXT
� AND� INDEED�ANY�
STANDARD� *''�FILE�� *F�YOUnRE�FEELING�
ADVENTUROUS�AND�YOU�UNDERSTAND� *''�
WELL�ENOUGH
�YOU�CAN�EXTEND�THE�
SCRIPT�SO�THAT� IT�ALSO�DISPLAYS�
INFORMATION� ABOUT�SPECIFIC� *''�TYPES�� �
THE�DIMENSIONS�OF�A�PICTURE
� THE�
NUMBER�OF�COLOURS� IT�USES
� AND� SO�
ON��5O�HELP�YOU�TACKLE�THIS
�WATCH�FOR�
A� SPECIAL� FEATURE�ON� *''�FILES� IN� A�
FUTURE� ISSUE�OF��GCA;�.BIJJ?L
�"#

-$73�,.-3'

0VER�THE�PAST�NINE� INSTALLMENTS�OF�
k"3EXX�FOR�ALLl 
�WE�VE�COVERED�
SOME�PRETTY�HEAVYWEIGHT�SUBJECTS�
RANGING�FROM�STRING�MANIPULATION�
AND�FILE�HANDLING�TO�DECISIONc
MAKING�AND�FLOW�CONTROL�
CONSTRUCTS��6P�UNTIL�NOW
� THOUGH
�
THE�SCRIPTS�WEnVE�BEEN� LOOKING�AT�
HAVE�BEEN�RESTRICTED�TO�THE�SORT�OF�
SIMPLE�TASKS�THAT�ANY�
PROGRAMMING�LANGUAGE�COULD�
HANDLE�� /EXT�MONTH
�WEnLL� BE�
TAKING�"3EXX� BEYOND�THE�SCOPE�OF�
OTHER�LANGUAGES�WITH�A� LOOK�AT�
HOW�"3EXX�CAN�BE�USED�TO�
CONTROL�OTHER�APPLICATIONS�� *F�
YOUnRE�AN�EXPERIENCED�"3EXX�USER�
YOU�KNOW�THE�SORTS�OF�PLEASURE� IN�
STORE�� *F�NOT
�YOU�COULD�TRY�
DRAWING�SOME�CONCLUSIONS�FROM�
THE�SCREENSHOT�ABOVE��$AN�YOU�
TELL�WHAT� IT� IS�YET 

RTBBDRR���NODM	�EHKDONHMSDQ�
EHKDM@LD
�Q�
�
HE�RTBBDRR�����SGDM�CN

R@X��5M@AKD�SN�NODM�EHKD�
DWHS
DMC

HEEBGJ�QD@CBGZ�EHKDONHMSDQ�
��
�
HE�HEEBGJ�]���&/2-��SGDM�CN�

R@X��&HKD�HR�MNS�)&&��
DWHS�
DMC

MDVONR�RDDJ	�EHKDONHMSDQ�
�
�A�
�
HEESXOD�QD@CBG	�EHKDONHMSDQ�
��
�
R@X��)&&�&HKDSXOD��b�HEESXOD�
RDKDBS

VGDM�HEESXOD����),"-��SGDM
R@X��4GHR�HR�@�OHBSTQD�EHKD��

VGDM�HEESXOD�����368��SGDM
R@X��4GHR�HR�@�RNTMC�R@LOKD�EHKD��

VGDM�HEESXOD����!.)-��SGDM
R@X��4GHR�HR�@M�@MHL@SHNM�EHKD��

VGDM�HEESXOD����3-53��SGDM
R@X��4GHR�HR�@�LTRHB�RBNQD��

NSGDQVHRD
R@X��5MJMNVM�HEE�SXOD�����
DMC

BKNRD	�EHKDONHMSDQ�
�
DWHS

 ,(& �2'.//$1�^ �(224$����^ �)4-$� ����



' 1#6 1$� 1$5($6

7 I D E OQR? P
(CK9F�G�.=89C��57?ID�+MGH9A�
DFCA=G9G�HC�<57?�ID�5@@�MCIF�<5F8�
8=G?�85H5�CBHC�5�. +�75GG9HH9�
K=H<�H<9�A=B=AIA�C:�:IGG���I9�H<9�
G@=;<H@M�75A9F5�G<M�/=@:�*99G���

 GEGR?J�U?RAFCQ��-M�
NPM@JCK��,GAPMU?TC�
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UGRF�F?Q�RM�@C�CGRFCP�RFC�TGBCM�
PCAMPBCP�MP�RFC�FMKC�AMKNSRCP�
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%ON�T�PANIC��"FTER�ALL
�YOU�CAN�
HANDLE� BOTH�YOUR�"MIGA� AND�YOUR�7$3�
PRETTY�WELL�� #UT�DO�YOU� NEED�THIS�NEW�
1C>?I��;=EOJ�.SMN?G �FROM�1OWER �
:OU�COULD�BACK�UP�YOUR�HARD�DISK�
ONTO�FLOPPIES� 	AND� KEEP� IT�UP�TO�DATE

� �AND� IF�YOU�CAN�JUSTIFY�THE�EXPENSE
�
YOU�COULD�BUY�A�TAPE�STREAMER
�WHICH�
IS�ESSENTIALLY�THE�SAME�THING�ONLY�
FANCIER�� "ND�ANYWAY
� IS�THE�7)4�
MEDIUM� RELIABLE�ENOUGH�FOR�ACCURATE�
STORAGE �0NE�WAY�TO�FIND�OUT���

1C>?I��;=EOJ�.SMN?G �COMES� IN

/?AICB� GL�UF?R�PCQCK@JCQ�?�TGBCM_
A?QQCRRC�A?QC�� 1C>?I��;=EOJ�.SMN?G �
GQ�?L� GLLMT?RGTC�?LB�CDDCARGTC�
QMJSRGML�RM�B?R?�QCASPGRW��'MU�KSAF�
BM�(� JGIC�GR�� (iK�ICCNGLE�GR�

WHAT�IS�TO�ALL� APPEARANCES�A�7)4�
CASSETTE� HOLDER�� *NSIDE�YOU�FIND� A�
DISK
� A�MANUAL
� AND�TWO� LEADS��0NE�
LEAD� IS�A� SIMPLE�PHONO�TO�PHONO�
CABLE
� THE�OTHER�A�PECULIAR�HYBRID�
WITH� A�SERIAL� PORT�CONNECTOR�ON�ONE�
END
� SPLITTING� INTO�TWO�SEPARATE�
PHONOS
� ONE� RED
� ONE�BLACK��5HE�
MANUAL� LOOKS
� FRANKLY
� PRETTY�CHEAP��
#UT�ONE�SHOULDNnT�JUDGE�A�BOOK�ETC�
ETC�� �THE�CONTENTS�ARE�EXTREMELY�WELL�
WRITTEN�AND�EXPLAIN� IN�SIMPLE�AND�
COHERENT� LANGUAGE�HOW�TO� USE�THE�
GEAR�EFFECTIVELY�AND�EFFICIENTLY�

5HE�SOFTWARE� IS�MARVELLOUSLY�
FRIENDLY�AND�EASY�TO�USE�� �SENSIBLE
�
LOGICAL
� AND� SELF�EXPLANATORY�� *�
THOUGHT� *�WOULD�TRY�AND�CHEAT
� SO� *�
ASKED�FOR�A�BACK�UP�OF�BD.�� STRAIGHT�
OFF�� *MMEDIATELY�*�GOT�A� REQUESTER�
INFORMING�ME�OF�A�CONNECTION�FAILURE�
BETWEEN�MY�"MIGA�AND�7$3��0KAY
�
SO�NOW�WE�CONNECT�EVERYTHING�UP��
5HE�SERIAL� CONNECTOR�GOES� INTO�THE�
"MIGA
� THE�BLACK�PHONO� INTO�THE�
7$3nS�VIDEO�OUTPUT
� AND�THE� RED�

PHONO�TO�THE�
COMPOSITE�VIDEO�
INPUT�OF�THE�MONITOR
�
ENABLING�IT�TO�ACT�AS�
A�CONTROL�MONITOR��
5HE�PHONO�TO�PHONO�
LEAD�GOES�BETWEEN�
THE�"MIGAnS�
COMPOSITE�OUT�AND�
THE�7$3�S�VIDEO�IN��
5HIS�MEANS�DATA� IS�
SENT�TO�THE�7$3
� AND�
MONITORED�BY�YOUR�
"MIGA�

5O�PLAY�SAFE
� *�
START�BY�BACKING�UP�A�
SINGLE�DISK��8HEN�
BACKING�UP
�YOU� HAVE�

A� CHOICE�OF�TWO�OPTIONS�� A�TRACK�BY��
TRACK� IMAGE�OR�A� kFILESYSTEMl� IMAGE��
5HE�MANUAL�SAYS�THE�FORMER�IS�THE�
ONE�FOR�A�SINGLE�FLOPPY
� SO� ITnS� INTO�
THE�TOP�GADGET
� k'LOPPY�BACKUPl �� "

�7IDEO� -OGl�GADGET�NEEDS�TO� BE�SET
�
SIMULTANEOUSLY�WITH�THE�TAPE�COUNTER�
ON�THE�7$3��5HIS�GADGET�STORES�THE�
INFORMATION�SUCH� AS�START�TIME
� END�
TIME
� BACKUP�TIME
� NAME�AND�DATE��
"FTER�THESE�ARE�DULY�SET
�WEnRE� READY�
TO�GO�� 1RESS�3ECORD�ON�THE�7$3
� CLICK�
0,�ON�THE�REQUESTER
� AND�SOMETHING�
WONDERFUL� IS�HAPPENING�� �*� AM�
WATCHING�.J?H>?L�ON�MY�MONITOR�� /O
�
STUPID�FOOL�THAT�*� AM
� *�HADNnT�
PRESSED�3ECORD
� BUT�1LAY�BY�MISTAKE�

/O�HARM�DONE�� �IT�S�FORGIVING�AS�
WELL� AS�FRIENDLY��5RY�AGAIN� AND�YES
� IT�
BEGINS�TO� RECORD��"FTER���� SECONDS
�
THE�TASK� IS�COMPLETE�

/OW�TO�SEE� IF�IT�WORKED��0UT�
COMES�A�BLANK�UNFORMATTED�DISK��
k'LOPPY�3ESTOREl� IS�THE�GADGET�THIS�
TIME��ON�GOES�THE�1LAY�BUTTON�OF�THE�
7$3
�0,�IS�CLICKED�ON�THE�GADGET
�
AND���� SECONDS� LATER� ITnS�OVER�

#ACK�AT�8ORKBENCH
� *� OPEN�UP�
THE�WINDOW
� AND� ITnS� ALL� THERE�� *T�
WORKS�� *� RUN�THE�SOFTWARE�FROM�THE�
RESTORED�DISK�� /O�PROBLEMS�

#ACKING�UP�A� HARD�DISK�REQUIRES�
A� kFILESYSTEMl� IMAGE� RATHER�THAN� A�
TRACK�BY�TRACK�BACKUP
� AND�SO�DOES�
SAVING�THE�CONTENTS�OF�3".�OR�3"%��
8HATnS�MORE
� FILESYSTEM�BACKUP�
PERMITS�THE� INCLUSION�OR�EXCLUSION�OF�
INDIVIDUAL�FILES�OR�DIRECTORIES�

1C>?I��;=EOJ�.SMN?G �HAS�A�NEAT�
METHOD�FOR�RECORDING�A�7ISUAL� )EADER�
ONTO�THE�7$3�CASSETTE�JUST�BEFORE�
THE�ACTUAL� BACKUP�STARTS��5HIS
�
TOGETHER�WITH�THE� -0('*-&�FUNCTION
�
MAKES�THE�SEARCHING�AND� REINSTALLING�
PROCESS�MUCH�QUICKER�� 6SING�AN�
ADDITIONAL� kFLAGGINGl� SYSTEM
� NOW�
VERY�COMMON�ON�7$3S
�WILL� FURTHER�
GREATLY�ASSIST�THE�SEARCH�PROCESS�

5HERE�ARE�EXTENSIVE�OPTIONS�
AVAILABLE�FOR�HARD�DRIVE�BACKUP�FROM�
THE� SOFTWARE
�COMPARABLE�WITH�THE�
BEST�COMMERCIAL� FLOPPY�BASED�
BACKUP�SYSTEMS��"�MAJOR�DIFFERENCE
�
HOWEVER
� IS�THAT�WITH�THE�DISK�
SYSTEM
�YOU�NEED�TO�CONTINUALLY�LOAD�
A�NEW�DISK�EACH�TIME�THE�CURRENT�ONE�
FILLS�� /OT�SO�WITH�A�CASSETTE�� �UNLESS�
OF�COURSE�YOU�FAIL� TO�ALLOW�SUFFICIENT�
ROOM�ON�THE�TAPE�TO�COMPLETE�THE�
RECORDING��5HE�MANUAL�SUGGESTS� A�
TRANSFER�RATE�OF�APPROXIMATELY���.B�
PER�HOUR�

0,
� SO� *� CHECK�ALL�THE� SETTINGS
�
INSERT�A�NEW�&���
� PRESS�0,�ON�THE�
REQUESTER
� AND�WEnRE�OFF��"N�
APPROPRIATE�TIME�TO�GRAB�SOME�TEA�
AND�CHECK�THE� POOLS� RESULTS���

"FTER����MINUTES� *� RETURN
� AND�
THE�OPERATION� IS�COMPLETE�� /OW�THE�
PAINFUL� BIT�� SELECT�BF.���THEN�
k'ORMATl ��8ELL
� ITnS� NOW�CLEAN
� AND� *�
HAVE�TO�START�THE�PROCESS�OF�RESTORING�
THE�DATA
� USING��'ILESYSTEM�
3ESTORE���"FTER�ANOTHER�HOUR�OR�SO
� *�
EXIT�THE� 1�.�SOFTWARE
� AND�THERE� IT�IS��
*�QUICKLY�OPEN�SEVERAL�DIRECTORIES�TO�
CHECK� IF�ALL� IS�WELL
� AND� *�CANNOT�FIND�
ANY�FAULTS�� *� HAVE�A�SUCCESSFUL�
BACKUP�OF�DH0��ON� A�7)4�CASSETTE�

5WO�FURTHER�FEATURES�OFFERED�BY

THIS� PACKAGE�DESERVE�A�MENTION�
'IRST
�THERE� IS�A� k'ILESYSTEM�VERIFY��
FUNCTION��5HIS�COMPARES�THE�BACKUP�
DATA�WITH�THE�SOURCE�DATA
� AND� IN�THE�
UNLIKELY�EVENT�OF�AN�ERROR
� IT�REPORTS�
ACCORDINGLY�� 4ECOND
� A� k4END�
3EPORTl� FUNCTION�WILL�GENERATE�A�
REPORT�AFTER�THE�BACKUP� IS�FINISHED��
5HIS�CAN�BE�SAVED�TO�ANY�SPECIFIED�
DESTINATION
� AND� IF�DESIRED�PRINTED�
OUT
� SO�YOU�CAN� KEEP�A� RECORD�OF�
WHAT�S�ON�EACH�7$3�CASSETTE�

5HIS�SYSTEM�WORKS��8ILL� *� USE� IT �
:ES
� BUT�MY�EXPERIENCE�OF�USING�TAPE�
FOR�ALL�MANNER�OF�RECORDING�LEAVES�
RESERVATIONS�WHICH� *� BELIEVE�NEED�
ADDRESSING
� THOUGH�THEY�CAN� BE�
OVERCOME��.Y�FIRST�RESERVATION� IS�TO�
DO�WITH�THE�7$3� ITSELF��8HETHER�
YOUnRE�TAPING�THE�MATCH�OF�THE�DAY�OR�
BACKING�UP�YOUR�DATA
�DIRTY�HEADS�
MEAN�TROUBLE�AND�CLEAN� HEADS�MEAN�
ACCURATE� READING�OF�INFORMATION�� *F�
YOU� KNOW�HOW�TO�CLEAN�THE� HEADS�ON�
YOUR�7$3�PROPERLY�USING� *SOPROPYL�
"LCOHOL
� THEN� DO� IT�BEFORE� A�BACKUP
�
OR�USE�A�HEAD�CLEANING�TAPE��
4ECONDLY
� ALWAYS�USE�ONLY�A�NEW�
CASSETTE
� AND� A�QUALITY�BRAND�NAME
�
NOT�A���P�SPECIAL�FROM�THE�.ARKET��
"ND�FINALLY
� DUPLICATE�THE�PROCESS�� �
MAKE�A�BACKUP�BACKUP�� &VEN� IF�YOU�
HAVE
� SAY
�TWO� INACCURATE� READ�ERRORS�
ON�EACH� NEW�CASSETTE
� THE�STATISTICAL�
POSSIBILITY�OF�THAT�OCCURRING�IN�THE�
SAME�PLACE�TWICE� IS� REMOTE�� .AKE�
TWO�BACKUPS�TO�BE�ON�THE�SAFE�SIDE�� �
BUT�IN� ANY�CASE
� 1C>?I��;=EOJ�
.SMN?G �WILL�GIVE�YOU� A�CONVENIENT
�
CHEAP
� ACCURATE� AND� INNOVATIVE�WAY�
OF�SECURING�THE�VALUABLE�DATA� IN�YOUR�
HARD�DISK�� "#
M MMMMMMMM <
2'.//(-&�+(23
7IDEO�#ACKUP�4YSTEM� ����`������
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3ELATIVELY�EASY
�BUT�NEEDS�NERVE�
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1ACKED�WITH�USEFUL�FEATURES�

2NCCB� ^ � ^ � ^ �^ �^
2UICKER�THAN�DISK�

#MASKCLR?RGML� ^ �^ �^ �^ �^
-OOKS�CHEAP
�BUT�IS�WELL�WRITTEN�
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"MAZING�VALUE�
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5HIS�IS�INNOVATION�� �*�SALUTE�THE�AUTHOR�
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'IRST
� A� PREACH�� -ET�ME�TELL�YOU�
WHAT�PROGRAMMING�IS�HIN
�
1ROGRAMMING� IS� NOT�PRESSING�KEYS��
1RESSING�KEYS� IS�THE� SLOW
�TEDIOUS�BIT�
WHERE�YOU� ARE�TRYING�TO�GET�YOUR�
PROGRAM�FROM�YOUR�MIND� INTO�THE�
COMPUTER�� 1ROGRAMMING�IS�ABOUT�
THINKING�AND�CREATIVITY��5HIS�SORT�OF�
EXPLANATION�WORKS�A�WHOLE� LOT�BETTER�
IF�WE�USE�A�FICTION�WRITER�AS�AN�
EXAMPLE�� &VERYONE�CAN�PUT�PEN�TO�
PAPER�AND�MAKE�SENTENCES
� BUT�NOT�
EVERYONE�CAN�WRITE�BOOKS��5RY�TO�GET�
OUT�OF�THE�HABIT�OF�THINKING�k *� AM�
PROGRAMMING
� SO� *� OUGHT�TO�BE�TYPING�
IN�CODE�l� "�MAJOR�PART�OF�
PROGRAMMING�ANYTHING�WHATSOEVER�IS�
THE�PLANNING�AND�DESIGN��5HE�TYPING�
OF�THE� INSTRUCTIONS�COMES� LATER�
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�WITH�THIS� IN�MIND�WE�CAN

MAKE� A�START�
ON�OUR�PROJECT�
'IRST
�WE�LL� NEED� A�
BRIEF��"�BRIEF�IS�A�SHORT�DESCRIPTION�OF�
THE�PROGRAM
� SUMMING�UP�WHAT�IT�IS�
TO�DO��.OST�COMMERCIAL� DESIGNERS�OF�
PROGRAMS�	INCLUDING�GAMES
�WOULD�
START�FROM�A�BRIEF��0UR�BRIEF�MIGHT�
LOOK� LIKE�THIS�
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8 O R K B E N C H 
 � A L LO W � M U LT IP LE � F I LE S �
A N D � O P T IO N A L LY � U SE � A � P U B LIC �
S C R E E N ��

'ROM�THE�BRIEF�WE�WOULD�GENERATE�A�
SIMPLE�SPECIFICATION�� 'OR�A�PROGRAM�
OF�THIS�SIZE
� IT�S� PRETTY�PETTY�TO�GET�
INTO�SILLY�DETAILS�OF�WHAT�EACH� ROUTINE

WILL� DO� AT�THIS�STAGE
� SO� LETnS�JUST�
EXTRACT�A�SIMPLE�SPEC�FROM�THE�
ABOVE�

 ##1$22�!..*�
 �
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r � 6 N LIM ITE D � N UM B E R � O F � R E C O RD S �
r � 4 TO R A Q E � O F � P H O N E � N UM B E RS 
�
N AM E S � A N D � A D D R E S S E S �
r � *N �BU ILT� S E A R C H � TO � H U N T� D O W N �
RE C O RD S �
r �" 3 E X X � P O RT � FO R � A C C E S S � FROM �
O TH E R � A P P L IC A T IO N S �
r � & A SY �TO �U SE � V ID E O � RE C O RD E R �
S TY LE � D I S P LA Y � FO R � M O V IN G � A RO U N D �
IN � O U R � F IFE �
r �. U LT IP LE � F I LE S �
r � 3UN � FROM � THE � 8 O R K B E N C H 
 � O N �
A N � O P T IO N A L� P U B LIC � S C R E E N �
r �5 H E �8 O R K B E N C H � IC O N � SH O U LD �
A L LO W � U S� TO � D E F IN E � W H IC H � F ILE �
W E � A R E � TO� U SE � B Y � D E FA U LT �

5HIS�MIGHT�LOOK�A� LITTLE�DAUNTING
� BUT�
IT�S�A�GOOD�PLACE�TO�START�� 4OME�OF�
THE�REQUIREMENTS�WE�VE�GIVEN�
OURSELVES�HERE�ARE�VERY�COMPLEX
�
SUCH� AS�THE�"3EXX�PORT
�WHICH�WOULD�
ALLOW�OTHER�APPLICATIONS�TO� ACCESS�
AND�PROCESS�OUR�DATA�

8HY�IS�THE�"3EXX�PORT�SO�
IMPORTANT � &SSENTIALLY
�WITH� A�GOOD�
ONE� INSTALLED
� OTHER�APPLICATIONS�CAN�
ACCESS�OUR�NAMES�AND�ADDRESSES�� *F�
OUR�"DDRESS� #OOK� IS�COUPLED�WITH�
ANOTHER�"3EXX�APPLICATION
� SAY�THE�
+LI2LCN?�WORD�PROCESSOR
�WE�COULD�
DO�A�MAILSHOT�TO�ALL�
THE�NAMES� IN�OUR� QGGGGGGGGGG�
ADDRESS�BOOK�
TELLING�THEM�WEnVE�
MOVED
�GETTING�
+LI2LCN?�TO�FILL�OUT�
THE�MISSING�BITS� IN�
ITS� LETTER�WITH�OUR�
DATABASE��"LL� DONE�
WITH�"3EXX�
-IKEWISE
�YOU�COULD�
WRITE�A� REALLY
SIMPLE�PROGRAM�TO�GIVE�OUT�NAMES�
AND�PHONE�NUMBERS� IN� A�NEAT� LIST�
5HE�USES�OF�"3EXX�GO�ON�FOREVER
�BUT�
THE�MORAL�OF�THE�STORY�IS�THAT�OTHER�
PEOPLE�CAN�THEN�MAKE�YOUR�PROGRAM�
DO�WHAT� NB?S�WANT�IT�TO�DO��"ND�THAT�
INCLUDES�YOU�

-ETnS�THINK�A�BIT�ABOUT�OUR�
PROGRAM�� 'IRST
�THE�OBVIOUS�� ITnS�GOING�
TO�HAVE�TO�OPEN�A�WINDOW
� AND�PLACE�
INFORMATION� IN� IT
� AND�WEnLL� BE�
NEEDING�SOME�BUTTONS�TOO��5HIS� LOT�IS�
OUR�USER�INTERFACE
� THE�BIT�OF�A�
PROGRAM�WHICH�THE�USER�WILL� INTERACT�
WITH
� AND�ALL�OUR�PROGRAM�S� INPUT�AND�
OUTPUT�WILL� BE�HAPPENING�IN�THE�
WINDOW�

6NDERNEATH�THE�USER�INTERFACE�
WILL� BE�OUR�ADDRESS�BOOK�ITSELF��5HIS�
WILL� CONSIST�OF�A� LOAD�OF�%04� ROUTINES�
TO�ACCESS�OUR�ADDRESS� INFORMATION�
OFF�DISK��"�GOOD�AND�SIMPLE�WAY�OF�
DOING�THIS�WOULD�BE�TO�STORE�ALL�OF�OUR�
RECORDS� IN�ONE�SINGLE�FILE��8EnLL� NEED�
TO�DETERMINE�WHAT�WE�RE�GOING�TO�PUT

IN�EACH�OF�OUR�RECORDS�AS�WELL�

 ##1$22�!..*�
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%GCJB�L?KC�� "F?P?ARCPQ�

/ AM E
" D D R E S S � L IN E � ��
" D D R E S S � L IN E � � �
" D D R E S S � L IN E � � �
" D D R E S S � L IN E � � �
1O ST�$ O D E �
1 H O N E � N UM B E R �
& �. A IL� " D D R E S S

� � � $ H A R A C T E R S �
� � � $ H A R A C T E R S �
� � � $ H A R A C T E R S �
� � � $ H A R A C T E R S �
� � � $ H A R A C T E R S �
� � � $ H A R A C T E R S �
� � � $ H A R A C T E R S �

�� � � $ H A R A C T E R S
	FO R � $ *9 � A D D R E S S E S � A N D � SU CH �
LIK E 


$ O M M E N T � � � � � $ H A R A C T E R S

:OUnLL� NOTICE�THAT� *nVE�ALSO� LISTED�THE�
NUMBER�OF�CHARACTERS�WHICH�EACH�
FIELD�WILL�TAKE��8E�MIGHT�CHANGE�THIS�
LATER�ON
� BUT�WITH�A�WORKING�FIGURE� IN�
MIND
�WEnRE�ABLE�TO�WORK�OUT�HOW�
MANY�CHARACTERS�EACH� RECORD�WILL�
REQUIRE��5HE�TOTAL� IS������8E�MUST�
BEAR� IN�MIND�THAT�IN� REALITY�EACH�OF�
THESE�FIELDS�WILL� BE�ONE�CHARACTER�
LESS�THAN�WEnVE�DEFINED
� BECAUSE�A�
STRING�HAS�A�NULL� CHARACTER�TO�
TERMINATE� IT�� 4INCE�ONE�CHARACTER�IS�
ONE�BYTE
� EACH�RECORD�WILL� TAKE�UP�
����BYTES�� *F�YOU� HAVE�����NAMES�
AND� ADDRESSES
�THE�FILE�WILL�TAKE�UP�
ABOUT���,�OF�DISK�SPACE�

%(+$2�.%�%4-
/OW�WE�KNOW�A� LITTLE�ABOUT�OUR

RECORDS
�WE�CAN

�+LIAL;GGCHA�CM�
HIN�JL?MMCHA�E?SM��$N�
CM�;<ION�NBCHECHA�
;H>�=L?;NCPCNS��

START�TO�PLAN�THE�
WAY�IN�WHICH� IT�
WOULD�WORK��
#ECAUSE�WEnLL�WANT�
TO�BE� ABLE�TO�JUMP�
TO�ANY�RECORD�
IMMEDIATELY�BY�
USING�ITS� RECORD�
NUMBER
�EACH

@@@@@@@@@ @@@@@@@� RECORD�WILL� NEED�TO
����������� BE�A�FIXED� LENGTH�� *R

$
�WE�COULD�CALCULATE�THE�OFFSET�FROM�
THE� START�OF�A�FILE� USING�THESE� LINES�

SCDEHMD�"94%3??).?2%#/2$����

QDBNQC�����
NEERDS��� 	QDBNQC���*�
"94%3?).�2%#/2$
�

*N�"MIGA%04
�THERE�ARE�A� LOAD�OF�
REALLY�SIMPLE�FUNCTIONS�ALLOWING�US�TO�
MOVE�AROUND�WITHIN�FILES� LIKE�THIS��
5HESE� ROUTINES�ARE� IN�THE�
fBMQ�JG@P?PWg�� *N�$
� THIS� IS�OPENED�FOI�
YOU
� SO�YOU�WONnT�NEED�TO�OPEN� IT�
YOURSELF�� #UT�BEFORE�WE�USE� A�FILE
�WE�
WILL� HAVE�TO�0PEN� IT��0NCE�WE� HAVE�
FINISHED�WITH� IT
� IT�WILL� HAVE�TO�BE�
CLOSED��"SSUMING�WE�HAD�A�FILE�
CALLED�f?BBPCQQCQ�DGJCg��WE�COULD�
PRINT�THE�NAME�OF�ANY�PERSON� IN� IT�
USING�THIS� LITTLE� ROUTINE�

[
"042�EHKD?BG@HLDK�
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+"3(0/�#645*/(�b�+"3(0/�#645*/(�b�+"3(0/�#645*/(
 KGE?#.2�� �5HE�BASIC� LEVEL� OF�THE�"MIGAnS�OPERATING�
SYSTEM
�OR�MORE�STRICTLY�%EVICE�0PERATING�4YSTEM�� %EALS�
WITH� kDEVICESl�� �THE�KEYBOARD
� SCREEN�DISPLAY
� DISK�
DRIVES
� AND�ANY�PERIPHERALS�SUCH� AS�PRINTERS�

 1CVV�� �"MIGA�3&99�� 3&99� IS�AN� INTER�TASK�
COMMUNICATIONS� LANGUAGE�FOR�*#.�MAINFRAMES��8HAT�
THIS�MEANS
� IN� &NGLISH
� IS�THAT�LOTS�OF�DIFFERENT�PROGRAMS�
CAN� ALL�TALK�WITH�EACH�OTHER� IN�A� SINGLE� LANGUAGE�WHICH�
THEY�ALL� UNDERSTAND
� AND�MAKE�USE�OF�EACH�OTHER�S�DATA�
AND�FEATURES�

$
,?GJ�� �5HE�GENERAL� TERM�FOR�&LECTRONIC�.AIL� SYSTEMS�
THAT�ENABLE�YOU�TO�SEND�AND� RECEIVE�MESSAGES�OVER�THE�
TELEPHONE� LINES�USING�YOUR�"MIGA�AND� A�COMMS�PROGRAM
�
VIA� A�COMMERCIAL� BULLETIN�BOARD�AND�CONFERENCING�SYSTEM�
SUCH� AS�$*9�	$OMPULINK� *NFORMATION�EXCHANGE
�

%GCJB�� �4EE� k3ECORDSl� BELOW�

&?BECR�� �"�GADGET�IS�THE�NAME�GIVEN�TO�A�BUTTON
� KNOB
�
LEVER
� TWIDDLY�BIT
� IN� FACT�ANY�GRAPHICAL� PART�OF�THE�"MIGA

SCREEN�DISPLAY�WHICH�YOU� INTERACT�WITH� IN�SOME�WAY�TO�
MAKE� SOMETHING�HAPPEN�

(LAJSBC�DGJCQ�� �5HE�$OMMODORE� k INCLUDE��FILES�ARE�FILES�
CONTAINING�FUNCTION�DEFINITIONS�AND�DEFINED�VALUES�FOR�ALL�
OF�THE�OPERATING�SYSTEMnS� ROUTINES�� *T�S�ALMOST�
IMPOSSIBLE�TO� PROGRAM�THE�"MIGA�WITHOUT�THESE�� �AND�
BESIDES
� IT�SAVES�YOU�A� TOT�OF�TYPING
� AND�THE� LESS�TYPING
�
THE� LESS�ERRORS�

/S@JGA�QAPCCL�� �5HERE�ARE�TWO�KINDS�OF�SCREEN�THAT�IT�IS�
POSSIBLE�FOR�A�PROGRAM�TO�MAKE� USE�OF�ON�THE�"MIGA�� "�
CUSTOM� SCREEN� IS�A�SCREEN�OPENED�BY�A�PROGRAM�FOR�ITS�
OWN�USE�� A� PUBLIC�SCREEN
� BY�CONTRAST
� IS�ONE�THAT�CAN�BE�
USED�BY�SEVERAL� PROGRAMS�

1CAMPBQ�� �*MAGINE� A�FILING�CABINET�DRAWER�FULL� OF�FOLDERS
�
ONE�FOR�EACH�OF�A�GROUP�OF�PERSONS
�EACH�FOLDER�
CONTAINING�THE�CRIMINAL� RECORD�OF�THAT�PERSON��5HE�FILING�
CABINET�IS�YOUR�FILE
� EACH�FOLDER� IS� A� RECORD
� AND�EACH�BIT�
OF�SUB�INFORMATION�ABOUT�THAT�CRIMINAL
� SUCH�AS�NAME
�
ADDRESS� AND�SO�FORTH� IS�A�FIELD�

HMS�QDBNQC����
���2DBNQC�VGNRD�M@LD�VD�KK�*�
OQHMS����
BG@Q�NMD?QDBNQC*�
;"94%3?).?2%#/2$=��

HE� 	�	EHKD?BG@MMDK���/ODM*�
	�@CCQDRRDR�EHKD�
�*�
-/$%?/,$&),%
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��
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���#NTKCM�S�NODM�EHKD�� ��
�

3DDJ	EHKD?BG@MMDK
� QDBNQC���*�
"94%3?).?2%#/2$
� *�
/&&3%4?"%')..).'
���
2D@C	EHKD?BG@QLDK
� *�
�NMD?QDBNQC
� *�
"94%3?).?2%#/2$
�
#KNRD	EHKD?BG@MMDK
�

OQHMSE	�.@LD�V@R��R<M�
� *�
NMD?QDBNQC
�

�

	%ON�T�TRY�TYPING�THIS� IN�JUST�YET�� �
THERE� IS�A� LOT�MORE�WORK�TO�DO�FIRST�


/ONE�OF�THE�ABOVE�SHOULD� BE� NEW�
TO�YOU
�EXCEPT�THE�NEW�FUNCTIONS�WE�
HAVE�CALLED�� �0PEN
� 4EEK
� 3EAD�AND�
$LOSE��"LSO
� YOUnLL� NOTICE�A�STRANGE�
VARIABLE�TYPE
�DGJC>AF?LLCJ��WHICH� IS�
A� #153�� %ONnT�WORRY�ABOUT�THIS
� IT�S�
JUST�A�MAGIC�NUMBER�YOU� HAVE�TO�
PASS�AROUND��8HEN�YOU�OPEN�A�FILE
�
THE�BMQ�GG@P?PW� ISSUES�YOU�WITH� A�FILE�
HANDLE��5HIS� IS�A�UNIQUE�NUMBER�TO�
THAT�FILE
� SO�THAT�WHEN�YOU�WANT�TO�
ACT�ON� IT
�YOU�QUOTE�YOUR�FILE� HANDLE�
AND�%04�KNOWS�WHICH�FILE�YOUnRE�ON�
ABOUT��5HE�SAME�VALUE� IS�USED�TO�
CLOSE�THE�FILE�WHEN�YOUnVE�FINISHED�
WITH� IT�

5HE�OTHER�THING�WHICH�MIGHT�LOOK�
A�BIT�ODD� IS�THE� LINE�WHERE� *� OPEN�OUR�
FILE��5HERE� IS�AN� ALARMING�NUMBER�OF

BRACKETS� HERE��5HIS� IS�THE� SORT�OF�
THING�YOU�RE�ABLE�TO�DO�WITH�$��
#ASICALLY�IF�THE�ENTIRE� STATEMENT�
fDGJC>AF?LLCJ���.NCL����CRAg
EVALUATES�TO�ZERO
� THEN�THE� PCRSPL�
COMMAND� IS�EXECUTED��.NCL� RETURNS�
ZERO� IF�IT�FAILED�TO�OPEN�THE�FILE�

:OU�CAN�SEE�FROM�THIS�THAT�
ACCESSING�OUR�INFORMATION� IS�GOING�TO�
BE� REASONABLY�STRAIGHTFORWARD�� -ETnS�
TRY�AND�WORK�OUT�WHAT�SORT�OF�
FUNCTIONS�WEnLL� NEED�

QD@C?QDBNQC?C@S@	QDBNQC?�*�
MTLADQ
�OK@BD?SN?RSNQD?*�
QD@C?C@S@


5HIS� ROUTINE�COULD�BE�USED�TO�FETCH�
ANY�GIVEN� RECORD�BY�SIMPLY�QUOTING� ITS�
NUMBER�AND� A� PLACE�TO�STORE�THE�
DATA��5HE� ROUTINE�WOULD�OPEN�THE�FILE
�
ACCESS�THE�DATA
� AND�CLOSE� IT�AGAIN�
BEFORE� RETURNING�

VQHSD?QDBNQC?C@S@	QDBNQC?*�
MTLADQ
�OK@BD?SN?VQHSD?*�
C@S@?EQNL


5HIS� ROUTINE�WOULD�DO�THE�EXACT�
OPPOSITE
� STORING�THE�SUPPLIED� RECORD�
AT�THE�NAMED� POSITION��8E�WOULD�
PROBABLY�MAKE�THIS� ROUTINE� A� LITTLE�
MORE�ADVANCED
� AND� SAY�THAT�IF�THE�
SUPPLIED� RECORD�NUMBER�WAS��	 �THEN�
WE�D� ADD�THE� RECORD�TO�THE�END�OF�THE�
FILE�� �THAT�IS
�CREATE�A�NEW�RECORD�

"RMED�WITH�THE� ABOVE�TWO�
ROUTINES
�WEnD�BE�ABLE�TO�SET�UP�
SOME�SIMPLE�TEST�ROUTINES�TO�ACCESS�
OUR�DATABASE�

/+ 8(-&�6(3'�& #&$32
8E�VE�THOUGHT�ABOUT�HOW�OUR�FILES�
ARE�GOING�TO�WORK
� SO�NOW�WE�HAVE�TO�
CONSIDER�OUR�USER�INTERFACE�� 6SER�
INTERFACES�ARE�OFTEN� LEFT�TILL� LAST�� �NOT�
A�GOOD�THING
� SEEING�THAT�IF�YOU�MESS�
THIS� BIT�UP
� AN� OTHERWISE� REALLY�NEAT

PROGRAM�CAN�BE�TOTALLY�UNUSABLE�� *N�
THE�SPIRIT�OF�GOOD�PROGRAMMING
�WEnLL�
BE�CUTTING�AS�MANY�CORNERS�AS�WE�
CAN�BY�MAKING�THE�
MAXIMUM� USE�
POSSIBLE�OF�THE�
OPERATING�SYSTEM�S�
FUNCTIONS�

8EnRE� ALSO�
GOING�TO�BE� ADDING�
SOME�8ORKBENCH���
FEATURES� INTO�OUR�
PROGRAM
� SUCH� AS�
THE�ABILITY�TO�OPEN�
OUR�ADDRESS�BOOK�
ON� A� PUBLIC�SCREEN� AS�WELL� AS�THE�
8ORKBENCH�SCREEN��8E�LL� ALSO�BE�
THINKING�ABOUT�HOW�TO�ADD� AN�"3EXX�
PORT�TO�OUR�PROGRAM�� �NOT�AN�EASY�
TASK
� BUT�DEFINITELY�WORTH�THE�EFFORT�IN�
THIS�CASE��5OWARDS�THE�END�OF�THIS�
SERIES�OF�ARTICLES
�WE�LL� BE�USING�
"3EXX�TO�PRODUCE�ALL� SORTS�OF�HANDY�
RESULTS�FROM�OUR�PROGRAM�

4INCE�WE� HAVE�TO�GET�OUR�
PROGRAM�TO�WORK�JUST�AS�WELL� UNDER�
8ORKBENCH� � ���AS�8ORKBENCH�� ���

WE�WILL� HAVE�TO�AVOID�SOME�OF�THE�
MORE�ADVANCED� ROUTINES� IN�
8ORKBENCH��
� BUT�WE�CAN�STILL�TRY�AND�
MAKE� IT� LOOK�NICE�WITH� A��%�BEVEL��
EDGED� STYLE�DISPLAY
� EVEN� UNDER������
"FTER�ALL
�WE�RE�THE�SMART�PARTY�

8EnLL� BE�NEEDING�A�WINDOW�� *N�
THIS�WINDOW�WE�WILL�DISPLAY�A�SINGLE�
RECORD�AT�A�TIME
�WITH�SOME�BUTTONS�
ALONG�THE�BOTTOM�TO�ENABLE�US�TO�
MOVE�AROUND�OUR�FILE�� *T�WOULD�BE�
PARTICULARLY�NICE� IF�THESE�BUTTONS� HAD�
LITTLE� IMAGES�ON�THEM�AND� LOOKED� LIKE�
THE�CONTROLS�OF�A�VIDEO�RECORDER�

"S�WELL� AS�A�WINDOW
�WE�CAN� HELP�
TO�KEEP�OUR�WINDOW� LAYOUT�CLEAN
�
NEAT�AND� FUNCTIONAL
� BY�PUTTING�
CERTAIN�OPTIONS� INTO�A�MENU��0UR�
MENU�WOULD�ENABLE�US�TO�START�NEW�
FILES�AND�SEARCH�OUR�FILES�FOR�CERTAIN�
PEOPLE
� AS�WELL� AS� HAVING�THE�TOTALLY�
NECESSARY� @MSR� REQUESTER�

6' 3�%(123�
8ELL
�THIS� IS� PRETTY�MUCH�THE�HARDEST�
PART�OF�ANY�PROJECT�� DECIDING�WHAT�BIT�
TO�DO�FIRST�� *N�OUR�CASE
� SINCE�WEnVE�
THOUGHT�BRIEFLY�ABOUT�THE�USER�
INTERFACE�AND�HAVE�A�FAIR�IDEA�HOW�
THAT�IS�GOING�TO� k LOOK�AND�FEEL�
� ITnS�A�

GOOD� IDEA�TO�DO�
THE�FILE� HANDLING�
CODE�FIRST��5HIS�
WAY
�WE�CAN� PUT�
TOGETHER�SOME�
EASY�TEST�ROUTINES�
USING�fNPGLRDg�AND�
fQA?LDg� TO�ALLOW�US�
TO�CREATE�A�FILE�AND�
ADD�SOME�RECORDS�
TO� IT��5HIS�WAY�WEnLL�
HAVE�SOME�TEST�

DATA� READY�TO� USE�WHEN�WE�COME�TO�
IMPLEMENTING�OUR�USER�INTERFACE�

*F�YOU� HAVE�NOT�ALREADY�GOT�THE�
$OMMODORE� kINCLUDEl�FILES
� THEN� NOW�
IS�THE�TIME�TO�GET�THEM��8E�LL� BE�
MAKING�EXTENSIVE� USE�OF�THE�
INFORMATION� IN�THEM� NEXT�MONTH�� 4EE�
THE�BOX�OUT�FOR�INFORMATION�ON�THIS�

/EXT�MONTH�WEnLL�BE�WRITING�SOME�
CODE
� AND�GET�A�SIMPLE�SET�OF�FILE�
HANDLING�ROUTINES� UP�AND�WORKING
�
LIKE�THE�TWO�DISCUSSED� ABOVE�� "#

�(-"+4#$�� %(+$2
*F�YOU�WANT�THE� kINCLUDEl� FILES�TOGETHER�WITH� A�HUGE�COLLECTION�OF�HANDY�
DEBUGGING�TOOLS
�AND� LOTS�OF�EXAMPLE�CODE
� SEND�A�CHEQUE�FOR�`���MADE�
PAYABLE�TO� k$OMMODORE�#USINESS�.ACHINES�-TDl� AND�A�COVERING�NOTE�
ASKING�FOR�THE� LATEST�k/ATIVE�%EVELOPERnS�5OOLKIT���5HE�ADDRESS�TO�SEND�YOUR�
CHEQUES�TO� IS�

4HARON�.C(UFFIE

$OMMODORE�#USINESS�.ACHINES� 	6,
�-TD�

$OMMODORE�)OUSE

5HE�4WITCH#ACK

(ARDNER�3OAD

.AIDENHEAD

4-�� �9"

/EXT�MONTH�WE�LL� BE�EXPLAINING�IN� A�SPECIAL� $�PROGRAMMING�EXTRA�HOW�TO�SET�
UP�AND�USE�THESE� INCLUDE�FILES�WITH�YOUR�CHOICE�OF�COMPILER�

�$H�NB?�MJCLCN�I@�
AII>�JLIAL;GGCHA��
Q?�FF�=ON�;M�G;HS�
=ILH?LM�;M�Q?�=;H��
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/PGAC��\������C?AF�
%PMK��!PSAC�2KGRF�!MMIQ�
? ������������

5WO� RECENT� RELEASES�FROM� #RUCE�
4MITH� #OOKS�WILL� BE�OF�INTEREST�TO�ALL�
THOSE�OWNERS�OF�"���S�AND�"����S�
WHO�HAVE�BEEN� LEFT�FEELING�MORE�THAN�
A� LITTLE�CONFUSED�BY�THE�MANUALS�THAT�
$OMMODORE�SHIPS�WITH�THE�MACHINE�

#OTH�THESE�BOOKS� ARE�DESIGNED�
TO�BE�OF�MAXIMUM�BENEFIT�TO�THE�
"MIGA�NOVICE
� AND�THEIR�STYLES�AND�
APPROACHES�ARE� SIMILAR�TO�EACH�
OTHER��5HEY�BOTH� START�OUT�BY�HELPING�
READERS�FAMILIARISE�THEMSELVES�WITH�
THE�8ORKBENCH� AND�MANY�OF�THE�
STANDARD�OPERATIONS
� SUCH�AS�
FORMATTING�AND�COPYING�DISKS�� -ATER�
CHAPTERS�GO�ON�TO�GIVE�DETAILED�
EXPLANATIONS�OF�HOW�TO�USE�A�WIDE�
RANGE�OF�THE�8ORKBENCH�FACILITIES�
5HE� SUBJECTS�COVERED� INCLUDE�� SETTING�
THE�CLOCK�� USING�THE�CALCULATOR�

DESIGNING�AND�USING�ICONS�� ADDING�A�
PRINTER�TO�YOUR�SYSTEM�AND�HOW�TO�GO�
ABOUT� INSTALLING�A�PRINTER�DRIVER�

5HE� $HMC>?L�"OC>?M�THEN�GO�ON�TO�
GIVE�THE�BEGINNER�A�GOOD�BASIC�
OVERVIEW�OF�THE�4HELL
� EXPLAINING�THE�
POWER�AND�FLEXIBILITY�THATnS� AT�YOUR�
FINGERTIPS�ONCE�YOU�START�TO�DELVE� INTO�
THE�MYSTERIES�OF�THE�"MIGA%04�
COMMAND� SET�

5HESE�BOOKS�DONnT�HOWEVER�SET�
OUT�TO�PROVIDE�A�COMPREHENSIVE�
LISTING�OF�ALL�"MIGA%04nS�
COMMANDS� AND�THEIR�PARAMETERS��
*NSTEAD
�THE�AUTHOR
� #RUCE� 4MITH
�
HAS�CONCENTRATED�ON� A� SUBSET�OF�
THE�MOST�FREQUENTLY�NEEDED�
COMMANDS��.UCH� USE� IS�MADE�
OF�PRACTICAL� EXAMPLES�TO�
SUPPLEMENT�THE�CONCISE�TEXT�

5HE�FEATURE�OF�THE� $HMC>?L�"OC>?M�
THAT�MAKES�THEM�MOST�ATTRACTIVE�AS�
BASIC�TEXTS� IS�A�SERIES�OF�STEP�BY�STEP�
TUTORIAL� BOXES�THAT�ARE� INCORPORATED�
THROUGHOUT�THE�BOOKS�� 4CREEN� SHOTS�
ARE� USED�WHENEVER�THEY�ARE�
APPROPRIATE
�GIVING�YOU� THE�CHANCE�TO�
CHECK�THAT�YOU� HAVING�BEEN� CORRECTLY

FOLLOWING�AN� INSTRUCTION�

�GCA;�.BIJJ?L�1?L>C=N��#OTH�THESE�
BOOKS�MAKE�EXCELLENT�BEGINNERnS�
GUIDES�� *F�YOU�VE�FOUND�THE�MANUALS�
THAT�CAME�WITH�YOUR�MACHINE

3FC�LCU�(LQGBCP�&SGBCQ�DMP�RFC� ����
?LB� �����AMLR?GL�?�UC?JRF�MD�
NP?ARGA?J�?BTGAC�DMP�RFC�@CEGLLCP

IMPENETRABLE
� THEN�GET�A�COPY�OF�THE�
APPROPRIATE� $HMC>?L�"OC>?�AND�YOUnLL�
BE� A�8ORKBENCH�WIZARD� IN� NO�TIME�

."4�&+ 1$&4 1#�
/1.%(+$

/PGAC��\�����
%PMK��&-#�#GQRPG@SRGML�+RB
c �������������

8EnVE�BEEN�USING�A�COUPLE�OF�0$-*�
(LARE(UARD�1ROFILE�SCREEN�FILTERS� IN�
THE��GCA;�.BIJJ?L�OFFICE�FOR�THE�PAST�
MONTH
� AND�FRANKLY�WEnRE� IMPRESSED�

4CREEN�FILTERS�ARE�DESIGNED�TO�
REDUCE�REFLECTIONS�AND�GLARE�	WORST�
WHEN�MONITORS�ARE�SITED�NEAR�
WINDOWS�OR�IN� ROOMS�THAT�ARE�
UNSUITABLY�LIT
� AS�WELL� AS�SCREEN�
FLICKER�	WHERE�CHARACTERS� APPEAR�
BLURRED�OR�HAVE� kHALOSl� SURROUNDING�
THEM
��"LL�THESE� THINGS�CAN�
CONTRIBUTE� SUBSTANTIALLY�TO�FATIGUE
�
EYESTRAIN�AND�HEADACHES��5HESE�ARE�
ALL� SYMPTOMS�OF�$OMPUTER�7ISION�
4YNDROME
� A�MEDICAL�CONDITION� THAT�
IS� RECEIVING�MORE�ATTENTION�AS�THE�
UBIQUITY�OF�COMPUTERS� IN�THE�HOME

AND�WORKPLACE� INCREASES�
5HE�FILTER�THAT�WE�CHOSE�TO�TEST
�

THE�(LARE(UARD�1ROFILE
� IS�MADE�FROM�
TOUGHENED�OPTICAL�GLASS�AND�HAS�A�
SERIES�OF�OPTICAL�COATINGS�THAT�ARE�
CLAIMED�TO�ELIMINATE�����OF�REFLECTED�
GLARE�� 6SING�GLASS� IN� PREFERENCE�TO�
PLASTIC�HAS�TWO�ADVANTAGES��GLASS

&G?PC&S?PB�CJGKGL?RCQ�����MD�RFC�
EJ?PC�?LB�����MD�RFC�P?BG?RGML���!CR�
GD�KMLGRMP�K?ICPQ�F?B�RM�?AFGCTC�RFC�
Q?KC�GRiB�?BB������RM�RFC�NPGAC���	

OFFERS�SUPERIOR�OPTICAL�TRANSMISSION�
	THAT�IS 
�YOU�CAN� SEE�THROUGH� IT�
BETTER
�AND� IT�HAS�FAR�GREATER�SCRATCH�
RESISTANCE�THAN�PLASTIC�

64�BASED�0$-*� HAS�FOR�MORE�THAN�
���YEARS�BEEN�A�SPECIALIST�IN�THE�
TECHNOLOGY�OF�THIN� FILM�COATINGS�THAT�
LIES�BEHIND� ITS�WIDE�RANGE�OF�GIARE�

REDUCTION� PRODUCTS��
*N�FACT��0$-*� THIN�
FILMS�ARE�USED�AS�
THE�GLARE�REDUCTION�
COATINGS�ON�THE�
WINDOWS�OF�/"4"�S�
SPACE�SHUTTLE�

.ONITORS�ALSO�
EMIT�RADIATION� IN�

FORM�OF�RADIO�
WAVES�	AT�
FREQUENCIES� IN�THE�
7-'�AND� &-'�
BANDS
�� "�

CONDUCTIVE�COATING�ON�THE�1ROFILE�
TRAPS�����OF�THESE�EMISSIONS�AND��
IN�CONJUNCTION�WITH� AN�EARTHING�STRAP
�
VIRTUALLY�ELIMINATES�THE�BUILD�UP�OF

STATIC��5HIS�ALSO� HAS�THE�BENEFIT�OF�
REDUCING�THE� RATE�AT�WHICH�DUST�
ACCUMULATES�ON�THE�SCREEN�

1ROFILE�FILTERS�ARE�MADE� IN�A�
VARIETY�OF�SIZES
� AND� IN�VERSIONS�THAT�
WILL� FIT�EITHER�FLAT�OR�CURVED� SCREEN�
MONITORS��8E�USED� A�CURVED�VERSION�
ON�OUR�1HILIPS�$.�����**�"MIGA�
MONITOR��"�RUBBER�SKIRT�HOLDS�THE�
FILTER�SECURELY�OVER�THE� SCREEN�� 7ELCRO�
FIXINGS�ARE�ALSO�PROVIDED� IF�YOU�WANT�
TO�SECURE�THE�FILTER�TO�YOUR�MONITOR�
MORE�FIRMLY�� �ALTHOUGH�THE� RUBBER�
SKIRT�GIVES�SUCH� A�GOOD� FIT�THAT�THESE�
ARE�HARDLY�NECESSARY��5HE�1ROFILE
� LIKE�
THE� REST�OF�0$-*�S� RANGE�OF�
(LARE(UARD�FILTERS
�CARRIES�THE�4EAL�OF�
"CCEPTANCE�FROM�THE�"MERICAN�
0PTOMETRIC�"SSOCIATION�

�GCA;�.BIJJ?L�1?L>C=N��5HIS� IS�A�
VERY�HIGH�SPECIFICATION�SCREEN�FILTER
� IF�
REFLECTION
�GLARE�OR�SCREEN�FLICKER�
HAVE�CAUSED�YOU�PROBLEMS� IN�THE�
PAST
�GET�ONE�OF�THESE�AND�YOUnLL�
BANISH�THEM�FOREVER�

".,/43$12� -#�
"' .2�
� ,(& �$#�-

/PGAC��\������
%PMK��2GEK?�/PCQQ�
? ������������

*F�YOUnVE�BEEN�FOLLOWING�$ONRAD�
#ESSANTnS� SERIES�ON�CHAOS� IN�THE�
PAGES�OF��GCA;�.BIJJ?L�	THIS� ISSUE�
ITnS�ON� PAGE�	�	

�YOUnLL� BE�
INTERESTED�TO� LEARN�THAT�$ONRAD�HAS�
JUST�BROUGHT�OUT�A�BOOK�WHICH�TAKES�
A�MORE�DETAILED� LOOK�AT�THIS�
FASCINATING�SUBJECT�

�IGJON?LM�;H>��B;IM� IS�A�VERY�
PRACTICAL� BOOK�� � ITnS�JAMMED�FULL�OF�
PROGRAMMING�EXAMPLES�THAT�ARE�
READY�TO�TYPE� IN��5O�START�OFF
� THE�
READER� IS� INTRODUCED�TO�CODE�FOR�
GENERATING�SIMPLE�FRACTAL� SHAPES� LIKE�
4IERPINSKInS�(ASKET�AND�THE� RECURSIVE�
$�AND� ,OCH�CURVES��.UCH�MORE

POWERFUL� LISTINGS� ARE�GIVEN� IN� LATER�
CHAPTERS�FOR�CREATING
� ZOOMING�IN� AND�
OUT�OF
� AND� SAVING� IMAGES�OF�THE�
.ANDELBROT�AND�+ULIA�SETS�� $ONRAD�
HAS�CHOSEN�TO�USE�BOTH�"MIGA�AND�
('"�#"4*$S�FOR�THE�PROGRAM

<HGMBGN>=�HG�I:@>���
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6C�U?LR�RM�GKNPMTC��GCA;�.BIJJ?L�?LB�RM�BM�QM 8HICH�OF�THESE�WOULD�YOU� LIKE�TO�SEE� IN�THE )ARD�DISK F0 &0
UC�LCCB�WMSP�MNGLGMLQ��QM�NJC?QC�FCJN�SQ�BCAGBC MAGAZINE �	/EVER
� SOMETIMES
� FREQUENTLY�OR EVERY (RAPHICS�ENHANCER G0 G0
UF?R�EMCQ� GL�DSRSPC� GQQSCQ�� (D�WMS�A?L�QN?PC�DGTC MONTH
 &MULATOR H0 H0
KGLSRCQ��HSQR�DGJJ� GL�RFGQ�QGKNJC�OSCQRGMLL?GPC��ASR /EVER 4OM 'REQ &V.O 'LOPPY�DISK�DRIVE I0 I0
MSR�RFC�N?EC�?LB�DMJB� GR�SN�?AAMPBGLE�RM�RFC ���4INGLE�PRODUCT .ODEM J0 \ O
GLQRPSARGMLQ�MTCPJC?D��RFCL�HSQR�NSR� GR�GL�RFC�NMQR REVIEWS A2 B2 C2 :/ "CCELERATOR K0 K0
UGRF�?�QR?KN�ML�RFC�DPMLR��3F?LIQ�DMP�WMSP�RGKC� ���$OMPARATIVE &XTRA� 3". L0 L0

PRODUCT� REVIEWS A2 B2 C2 :/ $%�30.�DRIVE M0 M0
8HEN�FILLING�IN�THIS�QUESTIONNAIRE� ���(RAPHICS�TUTORIALS A2 B2 C2 :/
m0 n� INDICATES�YOU� SHOULD�TICK�ONLY�ONE�BOX� ���.USIC�TUTORIALS A2 B2 C2 :/ %O�YOU�OWN�OR� INTEND�TO�BUY�IN� THE� NEXT� SIX�MONTHS
m0 �� INDICATES�YOU�MAY�TICK�ANY�NUMBER�OF�REPLIES ���%51�TUTORIALS A2 B2 C2 A2 ANY�OF�THE�FOLLOWING�SOFTWARE 

���#EGINNERS 0WN� 	��
� *NTEND�TO�BUY�	��

��)OW�DID�YOU�FIRST�HEAR�OF��GCA;�.BIJJ?L� PROGRAMMING�TUTORIALS A2 B2 C2 :/ 8ORD�PROCESSOR A0 A0
A0�"DVERTISEMENT� IN��GCA;�!ILG;N ���"DVANCED 4PREADSHEET B0 B0
B0�"DVERTISEMENT� IN�"MIGA�S�BOX PROGRAMMING�TUTORIALS A2 B2 !/ :/ %ATABASE C0 C0
C0�3ECOMMENDED�BY�A�FRIEND ���5UTORIALS� BASED�ON 1AINTING�PROGRAM :- :-
:/�1ICKED� UP�A�COPY� mON� SPEC� PARTICULAR�PROGRAMS A2 ;/ C2 :/ %RAWING�PROGRAM E0 E0

���(ENERAL� INTEREST %51 F0 F0
��)OW�DID�YOU�BUY�THIS� ISSUE�OF��GCA;�.BIJJ?> FEATURES A2 B2 C2 :/ $OMMS�PROGRAM G0 G0
A2�%ELIVERED� BY�NEWSAGENT ���4HOW�REPORTS A2 B2 C2 :/ 4AMPLER�SEQUENCER H0 A-
B2�3ESERVED�BY�NEWSAGENT ���'OREIGN�NEWS� REPORTS A2 ;/ C2 :/ 1ROGGING� LANGUAGE B- I0
C0�1LANNED�VISIT�TO� NEWSAGENT ���$OMMS�COVERAGE A2 B2 C2 :/
:/�4UBSCRIPTION ���#OOK� REVIEWS A2 B2 !/ :/ ���3OUGHLY�HOW�MUCH�DO�YOU� EXPECT�TO�SPEND�ON
>/�+UST�SAW� IT� IN�THE� SHOP ���$%57��� ITS�SOFTWARE A2 B2 !/ :/ HARDWARE� IN�THE�NEXT�SIX�MONTHS 

���/EW�1$�.AC�SOFTWARE A2�/OTHING
��"PPROXIMATELY�HOW�MANY� ISSUES�OF��GCA; FOR�"MIGA�EMULATORS A2 ;/ C2 :/ B2�` L�` � �
.BIJJ?L�HAVE�YOU� READ ���$OVER�MOUNT�BOOKLETS A2 B2 C2 :/ C2�`����`���

���$OLOUR�EDITORIAL� PAGES A2 B2 C2 :/ >/�`����`���
���%*:�HARDWARE� PROJECTS A2 ;/ C2 :/ F2�.ORE�THAN�`���

��)OW�MANY�OTHER�PEOPLE� READ�YOUR�COPY�OF��GCA; ���1ROGRAM� LISTINGS A2 ;/ C2 :/
.BIJJ?L ���3OUGHLY�HOW�MUCH�DO�YOU�EXPECT�TO�SPEND�ON

���)OW�DO�YOU� RATE� 	OUT�OF���
�THE� USEFULENSS�OF SOFTWARE� IN�THE� NEXT�SIX�MONTHS 
THE�COVER�DISK :/�/OTHING A2�`����`���

0VERALL
� HOW�DO�YOU� RATE� 	OUT�OF���
��GCA;�.BIJJ?L �����	� ;/�`�j̀ �� >/�.ORE�THAN�`���
COMPARED�TO�OTHER�"MIGA�MGAZINES�WHICH�YOU� READ�
REGULARLY 
���GCA;�.BIJJ?L� ������������������������ ���
���GCA;�!ILG;N� ������������������������ ���
���GCA;��IGJONCHA� ������������������������ ���
���GCA;�0M?L�$HN?LH;NCIH;F� ������������������������ ���
���GCA;�2ILF>� ������������������������ ���
���0��GCA;� ������������������������ ���
����GCA;�+IQ?L� ������������������������ ���

'OR�EACH�OF�THESE�SECTIONS� IN�
YOU� LIKE�TO� SEE� LESS
� MORE�OR�
DEVOTED�TO� IT� IN� FUTURE � 	#EAR

THE�MAGAZINE
�WOULD�
THE�SAME�SPACE�
IN�MIND�YOU�CANnT

���8HICH�OF�THE�FOLLOWING�ARE� REASONS�WHY�YOU�BUY�
�GCA;�.BIJJ?> � 	:OU�MAY�TICK�MORE�THAN�ONE
�
A0� 'OR�THE� HARDWARE� REVIEWS�
B0�'OR�THE� SOFTWARE� REVIEWS�
C0�5O�FIND�THE�BEST�PRICES�FROM�ADVERTISEMENTS�
:-�5O� LEARN� ABOUT�MY�COMPUTER�AND�HOW�TO�USE� IT�
E0�'OR�AN� INTERESTING�READ�
F0 � *T�S�CHEAP
G0�5O�BUY�THROUGH�MAIL� ORDER�ADVERTISEMENTS�
H0� *T�S�THE�ONLY�ONE�WITH� NO�GAMES�
I0 �'OR�THE�COVER�DISK

C2�`����`���

���8HAT�IS�YOUR�AGE 

���8HAT� IS�YOUR�APPROXIMATE�ANNUAL� INCOME �
A2�4TUDENT�GRANT�AT�SCHOOL�
B2�0THER�UNDER�`� 
����
C2�`�
����`�
����
C2`�
����`��
����
E0�`��
����`��
����
F0�`��
����`��
����
G2�`��
����`��
���

HAVE�MORE�OF�EVERYTHING�
 ���8HAT�MODEL� OF�"MIGA�DO�YOU�OWN H2�0VER�`��
���
-ESS 4AME .ORE A0�"��� F0 �"����

���/EWS A2 B2 C2 B0�"����1LUS G0�"���� ���%OES�YOUR�JOB� LARGELY� INVOLVE�WORKING�WITH

��� -ETTERS A2 B2 $2 C0�"��� H0�"���� COMPUTERS 
���"MIGA�"NSWERS A2 B2 C2 :-�"���� B- �"���� B/�:ES� H/�/O
���7IDEO�AND�(RAPHICS A2 B2 C2 E0�"���� C- �/ONE
��� &DUCATION A2 ;/ C2 3FC�BCR?GJQ�EGTCL� GL�RFGQ�OSCQRGMLL?GPC�UGJJ� PCK?GL
���$OMMUNICATIONS A2 ;/ C2 %O�YOU�OWN�OR�INTEND�TO�BUY� IN� THE� NEXT�SIX�MONTHS AMLDGBCLRG?J��@SR�GD�WMS�UGQF�RM�@C� GLDMPKCB�MD

���"MIGA%04 A2 B2 C2 ANY�OF�THE�FOLLOWING�HARDWARE QNCAG?J�MDDCPQ�?LB�QS@QAPGNRGML�MNNMPRSLGRGCQ�
���%51 A2 B2 C2 0WN� 	��
� *NTEND�TO�BUY�	��
 NJC?QC�DGJJ� GL�WMSP�L?KC�?LB�?BBPCQQ�@CJMU�
���".04 A2 B2 !/ .ONITOR A0� A0
���1%���SHAREWARE A2 B2 C2 1RINTER B0� B0
���$OMPETITIONS A2 B2 C2 4OUND� SAMPLER C0� C0
���$�1ROGRAMMING A2 B2 C2 7IDEO�DIGITISER :-� :-
���"3EXX A2 B2 C2 (ENLOCK E0� E0 ������������������������������������������������������������1OSTCODE�����������������������������
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AMLRGLSCB�DPMK�N?EC���

SEGMENTS�AND�HAS�DEVOTED�A�CHAPTER�
TO�ADVICE�ON�HOW�TO�CONVERT�THE�
LISTINGS�TO�OTHER�#"4*$�DIALECTS�

5HIS� ISNnT�A�BOOK�THATnS�SUITED�
TO�THE�ABSOLUTE�BEGINNER�BECAUSE� IT�
ASSUMES�THAT�THE� READER�ALREADY�HAS�
SOME�UNDERSTANDING�OF�THE�THEORY�OF�
CHAOS�AND�WHAT�A�FRACTAL� IS�ALL� ABOUT��
*F�YOUnVE�READ�OUR�CHAOS�SERIES�
THOUGH�YOUnLL� ALREADY�BE�UP�TO�SPEED�

/OW�TO�THE�BIT�WHERE� LOTS�OF�
PEOPLE�JUST�SEEM�TO�SWITCH�OFF�� �THE�
MATHS��8HEN�4TEPHEN� )AWKING�WAS�
WRITING�HIS�BESTSELLER����LC?@�#CMNILS�
I @�/CG?�� HE�WAS�TOLD�BY�HIS�PUBLISHER�
THAT�THE�SALES�OF�THE�BOOK�WOULD�BE�
HALVED�FOR�EVERY�EQUATION�THAT�HE�
INCLUDED�� #EING�AN� ASTUTE�SORT�OF

#.2�+ !

/PGAC��\�����
%PMK��&CMPEC�3FMKNQML�2CPTGACQ�
U������������

�*.�'���IS�A�DISK�BASED�"MIGA%04�
TUTORIAL�THAT�HAS�JUST�BEEN�RELEASED�
BY�(EORGE�5HOMPSON�4ERVICES�� 'IRMLY�
TARGETTED�AT�THE�BEGINNER
��*.�'���
AIMS�TO�DEMYSTIFY�THE�SOMEWHAT�
CRYPTIC�COMMANDS�THAT�GO�TO�MAKE�
UP�"MIGA%04�

�*.�'���IS�
SUPPLIED�AS�A�THREE�
DISK�SET�THAT�RUNS�
WITH�8ORKBENCH�
� ���AND�ABOVE�

-OADING�AND�
STARTING�THE��*.�
'���PACKAGE�REALLY�
COULDNnT�BE�A�
SIMPLER�OPERATION

"LL�YOU�HAVE�TO�DO�
IS�DOUBLE�CLICK�ON�
THE�DISK�ICON�THAT�
INITIALLY�APPEARS�
AND�THEN�DOUBLE�CLICK�ON�THE�SPECIFIC�
CHAPTER�OF�THE�TUTORIAL�THAT�YOU�WISH�
TO�STUDY�

"�PARTICULARLY�ATTRACTIVE�FEATURE�OF

%+(&'3/ 3'2

/PGAC��\�����
%PMK��,CPGBG?L�2MDRU?PC
? ������������

*F�YOUnRE�A�USER�OF��+;CHN�$1�AND�
INTERESTED� IN�CREATING�ANIMATED�TITLE�
SEQUENCES
�THEN�YOUnLL�WANT�TO� KNOW�
ALL� ABOUT�!FCABNJ;NBM
�+UST�RELEASED�
BY�.ERIDIAN� 4OFTWARE
� !FCABNJ;NBM� IS�
A�MULTI�STAGE�MOVE�SEQUENCER�THATnS�
THE� IDEAL� PACKAGE�FOR�PUTTING�SOME�
ZING�INTO�YOUR�TITLES�

*TnS� REMARKABLY�STRAIGHTFORWARD�TO�
USE
� DESPITE�THE� INSTRUCTIONS�BEING�A�
LITTLE�TERSE��8HAT�IS�ASSUMED� IS�THAT�
THE�USER�IS�FAMILIAR�WITH��+;CHN�$1

4QGLE�RFC�GLDMPK?RGML�(L�"MLP?B�!CQQ?LR�Q�@MMI��
UC�A?KC�SN�UGRF�?�DP?AR?J�A?NRGML�ECLCP?RGLE�
NPMEP?K��'CPCiQ�RFC�PCQSJWTA�SHFKD?SF� GHFPM�IA

CHAP�HE� INCLUDED�ONLY�THE�ONE

&���ME� 
� AND�THE�BOOK�HAS�SOLD�
MILLIONS�� �ALBEIT�WITH�MANY�READERS�
CONFESSING�THAT�THEY�DIDNnT�
UNDERSTAND� IT��8ITH��IGJON?LM�;H>�
�B;IM��$ONRAD�HASNnT�TAKEN�THE�
SAME�APPROACH
� AND� ITnS�FAIR�TO�SAY�
THAT�HIS�BOOK�WILL� APPEAL� PRIMARILY�TO�
THE�MORE�TECHNICALLY�MINDED�� �
THOSE�WHO�DON�T�MIND�DABBLING�IN�
THE�REALMS�OF�COMPLEX�
NUMBERS��5HESE� READERS�WILL�

FIND�THEMSELVES� REWARDED�WITH� A�
CONCISE�EXPLANATION�OF�THIS�AND�OTHER�
RELATED�TOPICS�THAT�S�BETTER�THAN�
THOSE�TO�BE�FOUND� IN�MANY�STANDARD

MATHS�TEXT�BOOKS�
3EADERS�WHO�WANT�TO�SAVE�THEIR�

FINGERS�FROM� LOTS�OF�TYPING�WILL� BE�GLAD�
TO�HEAR�THAT�A�DISK�CONTAINING�ALL�THE�
SOURCE�CODE�FROM�THE�BOOK� IS�
AVAILABLE�FOR�A�FURTHER�`� ��� �

�GCA;�.BIJJ?L�1?L>C=N���IGJON?LM�
;H>��B;IM�IS� IDEAL� FOR�ANYONE�WHO�
WANTS�A�GOOD� INTRODUCTION�TO�
PRODUCING�FRACTAL�GENERATING�
PROGRAMS�FOR�THE�"MIGA�� 3EMEMBER
�
IF�YOU�WANT�TO�GET�MORE�OUT�THIS�BOOK�
THAN�JUST�THE� LISTINGS
�YOUnLL� HAVE�TO�
SPEND� SOME�TIME�COMING�TO�TERMS�
WITH�THE�MATHS�� 3EADERS�PREPARED�TO�
INVEST�THIS�TIME�WILL� FIND�THAT�THIS�
BOOK�QUICKLY�TEACHES�THEM�THE� SKILLS�
NEEDED�TO� PRODUCE�THEIR�OWN�FRACTAL�
GENERATING�PROGRAMS�

THE��*.�'���PACKAGE� IS�THAT�WHILE�
YOUnRE�PERUSING�A�CHAPTER�ON�SCREEN
�
YOU�CAN�USE�A�4HELL�WINDOW�TO�TEST�
OUT�THE�COMMANDS�THAT�YOUnRE�BEING�
INTRODUCED�TO���*.�'���IS�NOT�IN�
ITSELF�INTERACTIVE�� �IN� REALITY�THE�
PACKAGE�ACTUALLY�CONSISTS�OF�LITTLE�
MORE�THAN�A�SET�OF�TEXT�FILES�WITH�A�
READER
�AND� IT�DOESN�T�GIVE�THE�USER�
ANY�FEEDBACK�� �BUT�THAT�DOESNnT�
REDUCE�THE�VALUE�OF�ITS� kHANDS�ON��
APPROACH��.ANY�BEGINNERS�WILL
�FIND�
THAT�BEING�ABLE�TO�TRY�OUT�COMMANDS�
WHILE�AT�THE�SAME�TIME�BEING�ABLE�TO

�*.�'�� _M �SQCP�GLRCPD?AC�GQ�
CVRPCKCJW�QRP?GEFRDMPU?PB�
 �?JJ�WMS�
LCCB�RM�BM�GQ�NMGLR�?R�RFC�(AML�DMP�
RFC�@GR�WMS�U?LR�?LB�BMS@JC
AJGAI

AND�SPECIFICALLY�THE�KMTC�REQUESTER�� �
ALTHOUGH� IF�YOUnRE�NOT�IT�DOESNnT�TAKE�
LONG�TO�MASTER�

5HE�SEQUENCES�OF�KMTCQ�ARE�
SUPPLIED� IN�TWO� LIBRARIES�THAT�ARE�
CALLED� �INSl� AND� kOUTS���"S�THE�
NAMES�SUGGEST
� k INSl� ARE�KMTCQ�YOU�
USE�FOR�FLYING�TITLE�CAPTIONS� IN� AND
�
UNSURPRISINGLY�ENOUGH
� THE�KMTCQ� IN�
THE� kOUTSl� DIRECTORY�DO�JUST�THE�
REVERSE��5HE�POSSIBLE�EFFECTS�HAVE�
TITLES� INCLUDING�#OUNCE
�$HUTE
�
$OPTER
� %RILL
� %ROP
� ,NIEVEL
� -EAF
�
.ORTAR
� 3IPPLE
� 4LALOM
� 4LINKY�AND�
5UMBLE�� 4EVERAL�KMTC�SEQUENCES�
HAVE�BEEN�PROVIDED�FOR�EACH�OF�THE�
DIFFERENT�EFFECTS�� �THE�%ROP�EFFECT�FOR�
EXAMPLE� IS�SUPPLIED�WITH�THREE�KMTC�
SEQUENCES��5HIS�GIVES�YOU�THE�
CHANCE�TO�PICK�BETWEEN�THREE�SIMILAR

*N � THE� SH E LL� WINDOW
� TYPE

D IR �  � 	3&563/
� 	 T H A T �S � ONE� SPACE� BEFORE� THE� QUESTION� )ARK�� 	3&563/
� .EANS�
TO� PRESS� THE� 3&563/� KEY
� NOT� TO� TYPE� THE� WORD�


:OU� SHOULD� SEE� THE� FO LLOW ING �

%*3
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 % *34�� 
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W ITH� THE� CURSOR� P A T IE N T LY � WA ITING � ONE� SPACE� AWAY� FRON � THE� END� OF� THE� TE X T ��
"TTIGA%04� IN TE RP RE TS � THE� QUESTION� NARK� A F TE R � ANY� COMMAND� AS� A� REQUEST� FO R�
INFORMATION� ON� THAT� CONNAND� AND� OB LIGES� BY� P R IN T IN G � A� SHORTHAND� HELP� L IN E �
* T � THEN� W A ITS� FO R � YOU� TO� ENTER� IN FORMATION� BEFORE� CONTINUING� TO� PROCESS� THE�
COMIAND�� 
 � � � 
� 


5 H IS� HELP� LIN E � I S � O FTEN� C RY P T IC �� )OWEVER
� I F � YOU� KNOW� WHAT� A L L � THE�
SYNBOLS� NEAN
� I T � CAN� G IYE � YOU� .UCH� GUIDANCE� IN � YOUR� EXPERIhEN TA TIONS� WITH�
"MGA%04�� * T � I S � A LSO � A� GOOD� NENORY� JOGGER� WHEN� YOU� CAN� T � QU ITE � R E C A L L � HOW� TO�
HANDLE� A� P A R T IC U LA R � NEED�

I 
 4:4��� D IR �  
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�*.�'�� �GQ�BCQGELCB�QM�RF?R�RFC�
PC?BCP�A?L�QRSBW�RFC�RCVR�CVNJ?GLGLE�
?�AMKK?LB�UFGJC�CVNCPGKCLRGLE�
UGRF�RFC�AMKK?LB�GL�?�2FCJJ�UGLBMU

FOLLOW�THROUGH�A�WRITTEN�EXPLANATION�
OF�THE�COMMAND�WILL�HELP�PLANT�ITS�
FUNCTION�AND�PARAMETERS�MUCH�MORE�
FIRMLY�IN�THE�MIND�

5HE�%04�'���PACKAGE� IS�
CERTAINLY�A�COMPREHENSIVE�
INTRODUCTION�TO�THE�OPERATING�SYSTEM
� �THE�READER�WILL�FIND�THAT�ALL�OF�THE�
COMMANDS�ARE�EXAMINED� IN�SOME�
DETAIL
�WITH�ALL�OF�THE�IMPORTANT�
PARAMETERS�ALSO�LISTED�AND�
EXPLAINED��"LL�OF�THE�TEXT�HAS�BEEN�
LUCIDLY�WRITTEN�AND� IT�PROVES�TO�BE

ANIMATIONS
� ALL�OF�WHICH�MAKE�THE�
TITLE� LOOK�AS�THOUGH� ITnS�DROPPING� INTO�
PLACE�UNDER�THE� INFLUENCE�OF�GRAVITY��
5HE� k LEAFl� SEQUENCE�MAKES�THE�
LETTERS�FROM�THE�TITLE�FLUTTER�DOWN� LIKE�
AUTUMN� LEAVES�CAUGHT�IN� A�GENTLE�
BREEZE��"NOTHER�SEQUENCE� IS�NAMED�
k,NIEVELl� � �AFTER�THAT�DAREDEVIL�
STUNTMAN�FELLOW�� )ERE�THE�TEXT�STARTS�
OUT� IN� THE�DISTANCE�	THE� SOFTWARE�
ADJUSTS�THE�PERSPECTIVE�AS� REQUIRED

�
COMES� IN
�JUMPS� A�RAMP
�BECOMES�
AIRBORNE
�CRASH�LANDS�AND�ENDS�UP� IN�
PLACE��8OW�

3IGHT
�WELL
�THAT�S� SOME�OF�THE�
MOVES�EXPLAINED�� �BUT�IT�DOESN�T�
REALLY�HELP�THAT�MUCH
�DOES� IT �
.ERIDIAN� 4OFTWARE� IS�VERY�AWARE�THAT�
MANY�PEOPLE�SIMPLY�CANnT�CONCEIVE�
HOW�VERSATILE�AND�COMPREHENSIVE� ITS

VERY�EASILY�FOLLOWED
� � IF�YOU�FIND�THAT�
YOU�HAVE�TROUBLE�IN�
GETTING�YOUR�HEAD�
ROUND�WHAT�THE�
�*.�'���TUTORIAL� IS�
GOING�ON�ABOUT
�
THEN�YOU�HAVEN�T�
REALLY�GOT�THE�
APTITUDE�TO�BE�
PLAYING�ABOUT�WITH�
THE�"MIGA%04�
COMMAND�SET�IN�
THE�FIRST�PLACE�

�*.�'���IS� SELF��
BOOTING�	THE�SET� INCLUDES�BOOT�DISKS�
FOR�VERSION� ����AND�� ���OF�THE�
OPERATING�SYSTEM
�AND�A�4HELL� ICON� IS�
PROVIDED�SO�THE�BEGINNER�DOESN�T�
EVEN�HAVE�TO�WORK�OUT�WHERE�THE�
8ORKBENCH�HIDES� ITS�OWN�4HELL� ICON�

�GCA;�.BIJJ?L�1?L>C=N��*F�YOUnRE�
NEW�TO�"MIGA%04�AND�WANT�TO�GET�
HOLD�OF�A�CLEAR
�EASY�TO�UNDERSTAND�
AND�PRACTICAL�GUIDE�TO�THE� INNER�
MYSTERIES�OF�THE�OPERATING�SYSTEM
�
THEN��*.�'���IS�JUST�THE�PACKAGE�
YOU�NEED��4PEND�JUST�A�FEW�HOURS�
STUDYING�THE�TUTORIALS�AND�TRYING�OUT�
THE�COMMANDS�AND�YOUnLL� SOON�HAVE�
A�GOOD�GRASP�OF�WHAT�GOES�TO�MAKE�
"MIGA%04�TICK�

KMTC�SEQUENCER�IS
� SO� IT�HAS�
PRODUCED� A�DEMONSTRATION�VIDEO��
1RICED� AT�`�� ���� 	PLUS�`� ���� POST�
AND�PACKING

� THE�VIDEO�
DEMONSTRATES�THE� POWER�AND�
FLEXIBILITY�OF�THE� PACKAGE�� �SO�YOU�
DONnT�HAVE�TO�SHELL� OUT�`���ODD�TO�
CHECK�THAT�!FCABNJ;NBM� IS�THE�
SOFTWARE�THAT�YOUnRE�AFTER��5HE�COST�
OF�THE�VIDEO� IS�FULLY�DEDUCTIBLE�FROM�
THE� PRICE�OF�!FCABNJ;NBM� IF�YOU�DO�
DECIDE�TO� PURCHASE�THE� SOFTWARE�

�GCA;�.BIJJ?L�1?L>C=N�� *F�YOU�WANT�
TO�ADD�SOME� IMPRESSIVE�SPECIAL�
EFFECTS�TO�YOUR�TITLES
�THEN�MAKE�SURE�
THAT�YOU�TAKE�A� LOOK�AT�THE�
!FCABNJ;NBM�MOVE�SEQUENCER��5HE�
WIDE� RANGE�OF�EFFECTS�SUPPLIED�SHOULD�
EASILY�TAKE�CARE�OF�YOUR�NEEDS�� "#
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'$1$�3 . #  8 �Y�'$1$�3.�23 8
 P?MB;G �( C=LI M�! CLM N
�'IRST�FOR�CHOICE
�PRICES�AND�SERVICE��&STABLISHED�
FOR� OVER� TEN� YEARS
� WITH� A� STRONG� FINANCIAL� STATUS� AND� SECURE� FUTURE��
0UR�$OMPUTERISED�5ELESALES�0RDER�1ROCESSING�INVESTMENT�MEANS�FAST
�
EFFICIENT�SERVICE��8ELL�APPOINTED� 3ETAIL�4HOWROOMS�WITH� LARGE�PRODUCT�
RANGE� ON� DISPLAY�� 0UR� HUGE� $USTOMER�DATABASE
� HIGH� PERCENTAGE� OF�
REPEAT� CUSTOM� AND� PERSONAL� REFERRALS� UNDERLINES� OUR� POPULARITY��
-  (  ( �  - � ��WHEN� YOU�NEED� US
� WE�WILL� STILL� BE�HERE�� 0UR�EXTENSIVE�
EXPANSION�PROGRAM�MEANS�WE�COULD�EVENTUALLY�BE�THERE�AS�W E LL���
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 AACQQ��5GQ?��2UGRAF�� K$V�
�� � A?PB�BCR?GJQ�RM�SQ�ML���
8 � ���
��
	�	�

(OVERNMENT
�&DUCATION���1-$�ORDERS�WELCOME�b� 4AME�
DAY�DESPATCH�WHENEVER�POSSIBLE�b� 1RICES�INCLUDE�DELIVERY�

	6,�.AINLAND�ONLY
�b� &XPRESS�$OURIER�DELIVERY�	6,�
.AINLAND�ONLY
�`�����EXTRA�b� 1LEASE�NOTE�THAT���BANKING�
DAYS�MUST�BE�ALLOWED�FOR�CHEQUE�CLEARANCE�� *MMEDIATE�

CLEARANCE�ON�#ANK�%RAFTS�b� $REDIT�CARD�ORDERS��8E�DO�NOT�
CHARGE�THE�CARD�UNTIL�THE�GOODS�ARE�DESPATCHED�

2UGRAF��� AACQQ���5GQ?��� K$V�
"?PBQ�6CJAMKC
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$�&� �� � % � ") $ " " %
/ORMAL�0PENING�TIMES��.ONDAY�4ATURDAY
�����������
-ATE�/IGHT�0PENING�6NTIL��PM�8EDNESDAY�'RIDAY

$5$2' ,
6NIT���4T�3ICHARDS�3D
�

&VESHAM�
8ORCS�83����5%�
r45������������

FAX��������������

!(1,(-&' ,
��������.OSELEY�3D
�

)IGHGATE�
#IRMINGHAM�#����&"�
m2����
��������

FAX������� ��������

" ,!1(#&$
��(LISSON�3OAD
�
$AMBRIDGE�
$#�� �)"�

� N������������
FAX��������������

,(+3.-� *$8-$2
����8ITAN�(ATE
�
.ILTON�,EYNES�

.,���)1�
X. ������������
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.ONDAY�TO�'RIDAY
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4/&1 #$

0 $ ! � " � / 0 ! / 0 �� *  � ! � / %! / 0 �3 � 5 �0 + �
1 , # . �  ! �5 + 1 . �� 	��	 �0 + ��) � � . � ) �

4IMPLY�1LUGS�INTO�TRAPDOOR�EXPANSION�AREA�
*NCREASES�TOTAL�3".�CAPACITY�TO��.B�m$HIP3".n
� � 3".�0N�0FF�4WITCH� � � $OMPACT�UNIT�SIZE� �
0NLY���LOW�POWER�3".�*$�S� � � )IGH�RELIABILITY

.-+8�\�����


� 4/&1 #$
3.��,!�%.1�
0/-:`�������

���,!�1 ,�!. 1#
'ULLY�POPULATED�BOARD�INCREASES�TOTAL�3".�IN�"����TO��.B��� �1LUGS�
INTO�TRAPDOOR�AREA
���CONNECTS�TO��("3:��CHIP�� �*NCLUDES�#ATTERY�� ��

#ACKED�3EAL�5IME�$LOCK�� �4OCKETED�3".�*$S�ON����,���.B�7ERSIONS

6NPOPULATED�3".�BOARD�WITH�CLOCK����������������������������� �̀������ \� �

3BMA��	);� "�/0.�)� BGL M: EE>= �����U �

�

� C� AVAILABLE�FROM�US�FOR�̀ ������ C

�,$& !. 1#�
8ITH�OUR�.&("#0"3%
�YOU�CAN�FURTHER�
EXPAND�YOUR�"����S�MEMORY�TO�A�NIN;F�I@�
�(��WITHOUT�DISPOSING�OF�YOUR�EXISTING�

���,�UPGRADE�	MUST�BE���X�3".�CHIP�TYPE
�
OR�NOT�EXCEEDING��CM� IN� LENGTH
�

".--$"32�3.�8.4�
���*1 ,�
3.�.(5(����,�

.-+8�\�����
.&("#0"3%�NEEDS�, ICKSTART�����TO�OPERATE�
	, ICKSTART�����UPGRADE�AVAILABLE�FROM�US�FOR�

`�����
�� *NSTALLATION�REQUIRES�CONNECTION�TO�THE�
("3:�CHIP�� &ASY�TO�FOLLOW�INSTRUCTIONS�PROVIDED�

1."&$-�&$-+."*2
0''&3*/(�&9$&15*0/"-�
7"-6&�'03�.0/&:
�THE�
3OCGEN�(ENLOCKS�OFFER�LEVELS�
OF�QUALITY
�FUNCTION�AND�
SOPHISTICATION�NOT�NORMALLY�
AVAILABLE�IN�THIS�PRICE�CATEGORY�

.+ �$�'�*!! -��-*�" )�(&
$$�$)�'0� .�^#*( �/$/' -��.*!/2�- �!*-�����

(ENLOCK�1LUS

&$-+."*�,*�((� &$-+."*�/+42
+*(5 �U � � �� � � + * (5 � U��� ���

&�/�/'(+(/2�35�,.-(3.1
8ITH�ITS�DEDICATED�MONITOR�INPUT
�THIS�MODEL�
COMBINES�THE�ADVANTAGES�OF�A�HIGH�QUALITY�
����MEDIUM�RESOLUTION�COLOUR�MONITOR�WITH�
THE�CONVENIENCE�OF�REMOTE�CONTROL�5ELETEXT�

57���AT�AN�EXCELLENT�LOW�PRICE���'EATURES�DARK�
r\� GLASS�SCREEN�FOR�IMPROVED�CONTRAST�

R O � * � N N � \NC
UDJN��7"5�
DELIVERY���CABLE

1HILIPS�$.�����.K�LL�.ONITOR�	(ENUINE�6,�VERSION


INCLUDES�CABLE
��� :EAR�ON�SITE�MAINTENANCE
AND�m-OTUS�&SPRIT�5URBO��n�GAME�������������������������������������������

/1(-3$12
/PGACQ�(LAJSBC�5 3��#CJGTCPW�

?LB�"MLLCARGML�"?@JC
 ++�$5$2' ,�,("1.2�23 1�/1(-3$12� (-"+4#$
���,.-3'2�.-
2(3$�6 11 -38

4TAR�-$ ���� 4UCCESSOR�TO�-$ ���
���FONTS
�������CPS�����������������������`�������
)  2 ��4TAR�-$ ����� &NTRY�LEVEL���1IN�$OLOUR
���FONTS�����������������������`�������
4TAR�-$ ����� ��1IN�$OLOUR
���FONTS
�������CPS����������������������������������� `�������
)  2 � �4TAR�-$ �������� ���1IN
���FONTS
�������CPS��������������������������� `�������
4TAR�-$ �������.KLL� ���1IN
���FONTS
����CPS�HIGH�SPEED�DRAFT����` ��������
4TAR�-$ �������$� 4UPERB����1IN�$OLOUR
���FONTS
�������CPS�����` ��������
"UTOMATIC�4HEET�'EEDER�FOR�����-$ �PRINTERS�	PLS�STATE�MODEL
���`������
4TAR�9#�������$0-063����PIN
����COL��POWER�PRINTER������������������ `�������
4TAR�9#�����������COLUMN�VERSION�OF�9#������������������������������������`�������

$ ITIZEN�����$0-063�PRINTER������������������������������������������������������������������������`�������
)EWLETT�1ACKARD�%ESKJET�������������������������������������������������������������������������� `�������
)EWLETT�1ACKARD�%ESKJET����$�	$O LOU R
��������������������������������������������`�������
)  2 � �)EWLETT�1ACKARD�%ESKJET�����$ O LOU R ����������������������������������� `�������
$ANON� # +���&9 �*NKJET�1RINTER���������������������������������������������������������������������`�������
)  2 � �$ANON� #+����� *NKJET�1RINTER����DPI
�UPTO����CPS


��FONTS
����SHEET�FEEDER
� *#.�AND�&PSON�EMULATION����������������`�������
&PSON �-9����BUDGET����� CARRIAGE���PIN� ������CPS���������������������� `�������
&PSON � -2�������PIN� ������CPS
��K�BUFFER������������������������������������������ `�������
1ANASON IC�,91����I�UPRATED����PIN�MODEL�������00CPS���������`�������
1ANASON IC�,91�����GOOD�VALUE����PIN�COLOUR�MODEL�����������������`�������

�i ��$73$1- +�%+.//8�#1(5$2
�%�2!&��$'/�( * !� � �

\�����
GLAJSBGLE�5 3��� BCJGTCPW

b �7ERY�QUIET
b �4LIMLINE�DESIGN
b �4UITS�ANY�"MIGA
b �$OOLING�VENTS
b �4LEEK
�HIGH�QUALITY�

METAL�CASING

b �2UALITY�$ITIZEN�4ONY�DRIVE�
MECHANISM

b �&NABLE���%ISABLE�SWITCH
b �'ULL����,�'ORMATTED�$APACITY
b �-ONG�REACH�CONNECTION�CABLE
b �5HROUGHPORT�FACILITY�FOR�

ADDITION�OF�FURTHER�DRIVES

1$/+ "$,$-3� ��� �
(-3$1- +�� �� g�
#1(5$� *(3

'ULLY�COMPATIBLE
�WITH��.B�
UNFORMATTED�CAPACITY��

4TRAIGHTFORWARD�INSTALLATION�
PROCEDURE��,IT�INCLUDES�FULL�

FITTING�INSTRUCTIONS�

+ * ( 5
U � � �� �

&�/�$�,��&!� ,�+ '/*''%�'(�&!&��-&,!$��(%
 �/��&�+��1�,'��*!��1�b $TCQHH?K,*3MQJ
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2 0 3 # + - 3 1 #

53"$,#"--

&�/��"����30.�48*5$)&3

21��! "MPLIFIED �4TEREO�
4PEAKERS

*?5�??555555RN7?� +(��!�$� �*���!+#�-(�*�����%'��$+
8E�ARE�NOW�ABLE�TO�SUPPLY�"MIGA� �1+'7+�348+�8.+�.'6*�*/70�
d� ����
� �� �� ��� ����� /378'11'8/43�/7�348�)4:+6+*�"#00�4�WITH�LARGER�HARD�DISKS��8E� (=�43�7/8+�;'66'38=�

TAKE�A�SINGLE�DRIVE�"����AND�INSTALL� 	b@ �� 1h�
A�HIGH�QUALITY��7���*%&�HARD�DRIVE�� 9F��0�&0���
"LL�MODELS�ARE�AVAILABLE�WITH��.B� )�6�8�+��&�

3".�PLEASE�ADD�̀ ������ Q�Q� H��� � � �

��.B ���.B
_������
Y���
��

_������
Y���
��

.-+8�\������
�.#�-�(��'*�&�1 -.$*)�_������

�#��'�#���'�
'OR�ANY�"�������������� `������

1$/+ "$,$-3�/.6$1�24//+($2
(ENUINE�$OMMODORE�"MIGA�"���
�� TYPE�REPLACEMENT�1OWER�4UPPLY

TYPE��4UPER�LOW�PRICE�

.-+8�\�����
J�3EPLACEMENT�1OWER�4UPPLY�FOR�"����)ARD�%ISK������� _������

4/&1 #$�8.41�.6-�
 ���������3.�' 1#�#(2*� ������

� \������

,ICK4TART�8ORKBENCH�����b�'AST�������PROCESSOR�b�"("�CHIPSET�
h$16�%."�EXPANSION�PORT�b�1$.$*"�EXPANSION�SLOT

��.B �� )ARD�% ISK� � ���.B
Y���
�� .ODELS Y���
��

 ���� ��,!�1 ,�"+."*�4/&1 #$
"$$&4403*&4
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� � 2GKNJW�/JSEQ�GLRM�RFC� ����Q�
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"T�A�GENUINE����DPI�SCANNING�RESOLUTION
�THIS�
SCANNER�PRODUCES�TRULY�SUPERB�QUALITY�SCANS�
)AS�A�FULL����MM�SCANNING�WIDTH
�VARIABLE�
BRIGHTNESS�CONTROL�AND����������������������DPI�
RESOLUTION��%AATASCAN�1ROFESSIONAL�7ERSION����
SCANNING�;H>�EDITING�SOFTWARE�ALLOWS�REAL�TIME�
SCANNING�IN�EITHER�LINE�ART�OR�IN�UP�TO����
SIMULATED�GREY�SCALES��1ROVIDES�POWERFUL�
EDITING�FEATURES�AND�EXCELLENT�COMPATIBILITY�WITH�
MOST�%51�AND�1AINT�1ACKAGES
�EG��%ELUXE�1AINT��
�
5OUCH�6P��"LSO�SUPPLIED�IS�5HE�1UBLISHER�%ESK5OP�
1UBISHING�PACKAGE
�IDEAL�FOR�INCORPORATING�YOUR�
SCANNED�IMAGES�INTO�FLYERS�AND�NEWSLETTERS�

(0-%&/�*."(&�015*$"-�.064&�"MIGA�45�COMPATIBLE���
EXCELLENT�TRAVEL�ACCURACY�ASSURED��/&8�-08�13*$&���� `������

)IGH�PERFORMANCE�TRACKBALL
�DIRECTLY�COMPATIBLE�TO�
��"MIGA�OR�"TARI�45��1LUGS�INTO�MOUSE�OR�JOYSTICK�
PORT��4UPER�SMOOTH�AND�ACCURATE���YOU�PROBABLY�

WON�T�WANT�TO�USE�A�MOUSE�AGAIN�AFTER�USING�
THIS�5RACKBALL��'ULL�ONE�HANDED�CONTROL��5OP�
QUALITY�OPTO�MECHANICAL�DESIGN
�GIVING�HIGH�
SPEED�AND�ACCURACY�EVERY�TIME��/O�DRIVER�

SOFTWARE�NEEDED�
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:OU�=;H�IMPROVE�SOFTWARE�COMPATIBILITY�ON�YOUR�"����1LUS��#Y�FITTING�OUR�30.�SWITCHER
�
YOU� CAN� ALTERNATE� BETWEEN� THE� ,ICKSTART� �� ALREADY� RESIDENT� AND� ANOTHER� VERSION� OF
,ICKSTART� 30.� CHIP
� GIVING� YOU� THE� FREEDOM� OF� CHOICE��
'ITTING�IS�VERY�SIMPLE�INDEED
�AND�REQUIRES�34�741*+6/3-�OR�
SPECIAL� TECHNICAL� KNOWLEDGE�� 'ITTING�ALLOWS�TWO�METHODS�
OF�SWITCHING��EITHER�BY�KEYBOARD� RESET
�OR�BY�AN�EXTERNAL�
OGGLE�SWITCH��-�!�� *GAIQR?PR� 1.,�LMR� QSNNJGCB��"����
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8&�(6"3"/5&&�THAT�THIS�IS�THE�
SMOOTHEST
�MOST�RESPONSIVE�AND�
ACCURATE�REPLACEMENT�MOUSE�YOU�
CAN�BUY�FOR�THE�"MIGA��&XCELLENT�
PERFORMANCE
�NOW�WITH�A����DPI�
RESOLUTION��"MAZING�NEW�PRICE�
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5HIS� BUDGET�PRICED�4CANDINAVIAN�
PACKAGE�COMES� IN� A�THIN�CARDBOARD�
BOX�WITH�TWO�DISKS� AND� AN� ALMOST�
MICROSCOPIC
� ���ODD�PAGE�MANUAL��
5HE�PLASTIC� RING�BOUND�"��TOME� IS�
CHEAPLY�PRODUCED�WITH� SUPER�TINY�
FONTS� 	MYOPIC� READERS
� BEWARE�
� AND�
A�DEARTH�OF�GRAPHICS��5HIS�SUGGESTS�
THAT� $HN?L�;M?�HAS�BEEN�SWIFTLY�
CONVERTED�FOR�THE� &NGLISH�SPEAKING�
MARKET��5HE�FACT�THAT�MY�COPY�CAME�
WITH�TWO�PROGRAM�DISKS�AND�NO�
EXAMPLES�SUPPORTS�THIS�SUPPOSITION��
#UT�APPEARANCES
� IT�SEEMS
� CAN�BE�
DECEPTIVE�AND� *� SOON�FOUND�MYSELF�
EMBRACING�A�PACKAGE�WHICH�COULD�
PERCEIVABLY�FIND�A� NICHE� IN�THE�SUB��
`���BRACKET�

%(123�/1(-"(/+$2
-IKE�*L>?L�AND� UNLIKE� .OJ?L<;M?��
$HN?L�;M?�WORKS�ON� A�PROJECT�BY��
PROJECT�ENVIRONMENT�WHERE� A�SET�OF�
DATABASE�FILES�MAKES�UP�THE�
COMPLETE�APPLICATION��5HIS�MAKES� IT�
A� LITTLE�CONFUSING�FOR�A�FLAT�FILE�USER
�
BUT� IS�CLEARER�IN�THE�OVERALL� SCHEME�
OF�THINGS�AS�FAR�AS� RELATIONAL�
DATABASES�ARE�CONCERNED��8HETHER�
THIS�CLARITY�MAKES�THINGS�EASIER�FOR�
THE�END�USER�OR�THE�PROGRAMMER�IS�
NOT�AS�WELL� DEFINED�THOUGH�� �A� LOT�
DEPENDS�ON�THE�FRONT�END�
IMPLEMENTATION�� $HN?L�;M?�HAS�
ACHIEVED�A�HAPPY�MEDIUM�BECAUSE� IT�
IS� POSSIBLE�TO�OPEN�OTHER�FILES

5�2

	REFERRED�TO�AS� �TABLESl
� INSIDE�THE�
CURRENT�ENVIRONMENT��5HERE� IS�MUCH�
TALK�OF�TABLES� IN� $HN?L�;M?� �
$HN?L�;M?_M �NAME�FOR�DATABASE�FILES��
*NTERESTINGLY
�THE�CLASSIC�DEFINITION� OF�
A� RELATIONAL�DATABASE� IS�ONE� IN�WHICH�
THE�USER�SEES�THE�DATA�AS�ORGANISED�
AS�A�COLLECTION�OF�TABLES�� 	1ERSONALLY
�
*� COULD�NEVER�GET�MY�GREY�MATTER�
AROUND�THAT�ANALOGY�EITHER�


(ETTING�STARTED�WITH� $HN?L�;M?�IS�
EASY�	NO� INSTALLATION� IS� REQUIRED
� AND�
HARD�DISK� INSTALLATION� SOFTWARE� IS�
SUPPLIED

� AND� IT�WORKS�ON�ANY�"MIGA�
WITH�AT� LEAST����,�MEMORY��"S� *�
WRITE�THIS� IN� /L;HM2LCN?�� $HN?L�;M?� IS�
QUIETLY�RUNNING�IN�THE�BACKGROUND�
UNDER�8ORKBENCH�� ���WITH� A�������
ENGINE�� �PROOF�AGAIN�THAT�GOOD�
SOFTWARE� RUNS�ON� ANY�CONFIGURATION��
/EVERTHELESS
� BY�CATERING�FOR�THE�
SMALLER�MACHINES�WITH� LOW�MEMORY�
AVAILABILITY
� $HN?L�;M?�OPENS�ON� A�
FOUR�COLOUR�	STANDARD�OR� INTERLACED
�
SCREEN� AND�MOST�OF�THE�GRAPHICS� ARE�
ONLY�RENDERED� IN�TWO�� BLUE�AND�WHITE��
5HIS� IS�HORRIBLY�REMINISCENT�OF�(&.�
	THE�"TARI� 45�1$�FRONT�END
�WITH

%5F?�+A=88M�9L5A=B9G�5�
85H565G9�UDG�ADG��=B�GD=H9�C:�=HG�G<M�
5DDFC57<��<5G�5�@CH�HC�C::9F�
"MIGA�8ORKBENCH�COLOURS
� AND�JUST�
AS� NASTY�TO�USE�� )OWEVER
�JUDICIOUS�
USE�OF�THE� PALETTE�OPTION�CAN� IMPROVE�
MATTERS� SOMEWHAT�

$OMMON�FUNCTIONS�SUCH� AS�CUT
�
COPY
� PASTE
� NEW�RECORD
� AND� SO�ON�
ARE�ACCESSED�FROM�AN� ICON�BAR
� BUT�
THE� ICONS�ARE� RATHER�SMALL� AND�POORLY�
DRAWN
� RENDERING�THE� IDEA� LESS�THAN�
CONVENIENT�� �ESPECIALLY� IN� INTERLACED�
MODE��.OREOVER
� THE� kDELETE� RECORDl�
FUNCTION� IS� AWFULLY�FINAL� AND� A�
MISPLACED�MOUSE�PRESS�COULD� SOON�
RESULT�IN� ONE�OR�MORE�MISSING�
RECORDS��5HIS�WOULD� NOT�BE� A�PROBLEM�
IF�$HN?L�;M?�WARNED�YOU�OF�THE�
DELETION�� �BUT� IT�DOESNnT�� /OT�A�
MISTAKE�YOUnRE� LIKELY�TO�MAKE�TWICE���

&1$$-�%($+#2
$HN?L�;M?�SUPPORTS�FOUR�BASIC�FIELD

TYPES��TEXT
� NUMBERS
� DATES
� AND�AN�
INTERESTING�EXTENSION�TO�TEXT�FIELDS��
k%4TRINGSl 
� AS�THEY�ARE�CALLED
� ARE�
DYNAMIC�TEXT�FIELDS�WHICH�CAN�BE�ANY�
LENGTH� UP�TO��
����CHARACTERS��5HIS�
OVERRIDES�THE�CLASSIC� PROBLEM�OF�FIXED�
WIDTH� FIELDS
� ALTHOUGH�THEY�DO�TAKE�
UP�EXTRA� ROOM� IN�THE�DATABASE�FILE�
AND� REQUIRE�MORE�PROCESSING�TIME��
5HE�SIZE�SEEMS� A� LITTLE�ODD�� �SOME�
MULTIPLE�OF�
�WOULD�HAVE�SEEMED�
MORE� LOGICAL
� BUT�THERE�YOU� ARE�� 	*N�
COMPARISON
� .OJ?L<;M?�+?LMIH;F�DID�
NOT�HAVE�THIS�FACILITY�AT�ALL
� AND�
+?LMIH;F�� �HANDLES�SUCH�THINGS�AS�
EXTERNAL�TEXT�FILES�� �A�MORE�POWERFUL�
SYSTEM
� BUT�MORE�DIFFICULT�TO� USE�


/UMERIC�FIELDS�ARE����BIT�SIGNED�
INTEGERS� USING�*&&&�DOUBLE�PRECISION
�
GIVING�A� RANGE���E���� �����E��� ��
1UT�THIS� IN�PERSPECTIVE�AND�CONSIDER

!48(-&�  � # 3 ! 2$� !48(-&�  � # 3 ! 2$� !48(-&�  � # 3 ! 2$

0��6F?R�QFMSJB�(� JMMI�DMP�GL�?�
B?R?@?QC�
"��5O�ANSWER�THIS�QUESTION�YOU�MUST�
ASK�YOURSELF�WHAT�SORT�OF�
INFORMATION�YOU�WANT�TO�STORE�� *F�
YOUR�NEEDS�ARE�SIMPLE�� �NAMES
�
ADDRESSES�AND�TELEPHONE�NUMBERS
�
FOR�INSTANCE�� �THEN�A�WORD�
PROCESSOR�IS�PROBABLY�SUFFICIENT��/O

*� HAVENnT�GONE�COMPLETELY�DAFT��
MANY�WORD�PROCESSORS�ARE�QUITE�
POWERFUL�ENOUGH�TO�MAINTAIN�A�
SIMPLE� LIST�SUCH�AS�THIS��.OST�WORD�
PROCESSORS�CANNOT�SORT�A� LIST�OF�
RECORDS� 	PARAGRAPHS

� BUT�THIS� IS�
RARELY�NECESSARY�IN�PRACTICE�AND�AN�
ELEMENTARY�SEARCH�FACILITY�WILL�
USUALLY�SUFFICE�� *N� ANY�CASE
� SOME�
81S�DO�HAVE�SORT�FUNCTIONS�

4OME�SPREADSHEETS�ALSO�HAVE�
PRIMITIVE�DATA�HANDLING�FACILITIES
� SO�
YOU�MAY�FIND� AN�EXISTING�APPLICATION�
CAN�BE�PRESSED� INTO�USEFUL� SERVICE�
WITHOUT�THE�EXTRA�OUTLAY��.ORE

COMPLEX�APPLICATIONS�OR�ONES�WITH�
MANY�HUNDREDS�OR�EVEN�THOUSANDS�
OF�RECORDS�ARE�GOING�TO�BE�BETTER�
SERVED�BY�A�TAILOR�MADE�APPLICATION�
4O�THE�NEXT�THING�TO�ASK� IS�� HOW�
MUCH�DATA�ARE�YOU�GOING�TO�STORE 

0��6F?R�BGDDCPCLAC�BMCQ�RF?R�
K?IC�
"�� %ATABASES�COME� IN�TWO�FLAVOURS��
DISK�BASED�AND�MEMORY�BASED��
.EMORY�BASED�APPLICATIONS�TEND�TO�
BE�THE�SIMPLER�FLAT�FILE�TYPE�AND�CAN�
BE�VERY�FAST�AT�WHAT�THEY�DO��5HE�
NUMBER�OF�RECORDS�YOU�CAN� STORE
�
HOWEVER
� IS� LIMITED�BY�THE�AMOUNT�OF�
MEMORY�INSTALLED� IN�YOUR�MACHINE��
.EMORY�EXPANSION� IS�NOT�CHEAP
�
AND� IT�IS� LIMITED�BY�THE�MACHINE�� �
TYPICALLY��.B�IS�THE� LIMIT�ON� THE�
SMALLER�MACHINES�� *N�FACT
� IT�IS�OFTEN�
MORE�COST�EFFECTIVE�TO�BUY�A�DISK��
BASED�DATABASE�THAN�EXPAND�THE�
MEMORY��8ITH�A�DISK�BASED�
APPLICATION�THE�NUMBER�OF�RECORDS� IS�
USUALLY�ONLY�LIMITED�TO�THE�AVAILABLE

SPACE�ON�MASS�STORAGE�
4URPRISINGLY
�EVEN�THOUGH�ONE�FLOPPY�
DISK�CAN�STORE�AN�AWFUL� LOT�OF�
RECORDS� IN� LESS�THAN� �.B
�YOU�MAY�
NEED��.B�OF�3".�BEFORE�YOU�COULD�
LOAD�ALL�THOSE� RECORDS� INTO�MEMORY��
8ITH�A�DISK�BASED�APPLICATION�THE�
MAJOR�CONSTRAINT�IS�ON�THE�MAXIMUM�
FILE�SIZE
�OR
�WITH�UNIQUE� INDEXES
�
THE�SIZE�OF�THE�RECORD� INDEX�MARKER��
TWO�BYTES�EQUALS���
���� RECORDS
�
FOUR�BYTES�OVER���BILLION�

0��6F?R�CJQC�QFMSJB�(� JMMI�DMP�
"��5HE�AVAILABLE�FIELD�TYPES�ARE�
ESSENTIAL��"NY�DATABASE�WORTHY�OF�
THE� NAME�SHOULD�BE�ABLE�TO�STORE�
TEXT�AND�NUMBERS�� /UMBERS�ARE�
ONES�TO�WATCH�OUT�FOR�TOO��MAKE�
SURE� IT�CAN�HANDLE� kFLOATING�POINTl�
NUMBERS�AND�NOT�JUST� INTEGERS��
"RITHMETIC�FUNCTIONS�ARE�NOT�
ESSENTIAL� UNLESS�YOUR�APPLICATION�
INVOLVES�HANDLING�MONEY
� STATISTICAL�
OR�SCIENTIFIC�DATA�� *F�THE�APPLICATION�
IS�BIG�AND�COMPLEX
� CHECK�THAT�THE

LAYOUT�EDITOR�IS�CAPABLE�OF�HANDLING�
ENOUGH� INFORMATION��CAN�THE�SCREEN�
BE�PAGED �"RE�THE� REPORTING�
FACILITIES�POWERFUL� ENOUGH�TO�SUIT�
YOUR�NEEDS � *S�THE�DATE�FORMAT�
ACCEPTABLE�	IN�THE�64
� FOR�INSTANCE
�
THE�MONTH�NUMBER�IS� LISTED�FIRST
 �
'INALLY
� IF�MORE�THAN�ONE�PERSON� IS�
GOING�TO�HAVE�ACCESS�TO�THE�
SOFTWARE
� CHECK�WHETHER�THE�
DATABASE�HAS�OPTIONAL� PASSWORD�
ACCESS�� 1ASSWORD� kACCESS� LEVELSl�
OFFER�EXTRA�SECURITY
� BUT�ARE�NOT�
ESSENTIAL�

0��#M�(�LCCB�?�PCJ?RGML?J�B?R?@?QC�
3ELATIONAL� FEATURES�ARE�NOT�
ESSENTIAL�� �BUT� *�LL� SAY�IT�AGAIN�� THEY�
ARE�USEFUL�TO�HAVE�� #ESIDES
� A�
RELATIONAL�DATABASE�CAN�DO�
EVERYTHING�A�FIAT�FILE�CAN�DO�AND� A� LOT�
MORE��5HEREFORE
� IF�A� RELATIONAL�
DATABASE�HAS�THE�OTHER�FEATURES�
YOU� NEED
� DONnT�BE�PUT�OFF�� �YOU�
MAY�FIND� A�USE�FOR�THE�RELATIONAL�
FACILITIES� LATER�ON�
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THAT�THE�NUMBER�OF�ATOMS� IN�THE�
UNIVERSE� HAS�BEEN� ESTIMATED� AT� LESS�
THAN� ��E��� AND� IT�SOUNDS� LIKE�
OVERKILL� � �THIS� IS� A�DATABASE
� AFTER�ALL��
%ATES� ARE� SIMILARLY�DAFT�� VALUES�ARE�
CLAIMED�TO�SPAN� �����MILLENNIA�FROM�
�"%��5HIS�SUGGESTS�THAT�SOMEONE�
JUST�THOUGHT�ABOUT�ADDING�����DAYS�
PER�YEAR�AND� FORGOT�ABOUT�CALENDAR�
CHANGES�� THERE�HAVENnT�ALWAYS� BEEN�
	
�MONTHS� IN�THE�YEAR�

'OUR�OPTIONAL�FIELD�FLAGS�
DETERMINE�WHETHER�A�FIELD� IS�EDIT��AND�
UPDATE�PROTECTED
� REQUIRED�OR�UNIQUE��
5HE� LATTER�TWO�SUGGEST�THAT�THE�USER�
IS� PROTECTED�FROM�THE�HASSLE�OF�
DEFINING�INDEXES�� "S� IN� .OJ?L<;M?�
AND�SO�MANY�OTHERS
� THOUGH
�THERE� IS�
NO�OPTION�TO�CHANGE�THE�ORDER�OF�THE�
FIELDS� IN�THE�FILE�DEFINITION
� EITHER�
DURING�THE�CREATION�OR�EDIT�PHASES��
5ECHNICALLY�SPEAKING
� INSERTING�A�NEW�
FIELD�WHERE� RECORDS�EXIST�IS�QUITE�
TRICKY
� BUT�IT�IS� POSSIBLE�AND�WOULD�BE�
HANDY�TO�HAVE��"N�OFFICE�MANAGER�
ASKED�ME�RECENTLY
� k8HAT�HAPPENS�
WHEN�THE�BOSS�DECIDES� HE�WANTS�TO�
RECORD�MORE� INFORMATION l�5HIS� IS�
POSSIBLE�WITH�A� RELATIONAL�DATABASE�� �
YOU�CREATE�ANOTHER�LINKED�FILE�FOR�THE�
EXTRA�DATA�� �BUT�*� MUST�CONCEDE�THE�
GUY�HAD�A�VALID� POINT�

!142'�231.*$2
$HN?L�;M?�ONLY�FEATURES� A�SINGLE�
DEFAULT�LAYOUT�WHERE�THE�FIELDS� ARE�
LISTED�VERTICALLY�BY�NAME�� �WHICH�
WOULD� HAVE�BEEN� BETTER� IF�AT� LEAST�
ONE� LINE�HAD�BEEN� LEFT�BETWEEN
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RECORDS�� .ORE�PRACTICAL� LAYOUTS�HAVE�
BEEN�CREATED�USING� ITS� SCREEN�
PAINTING�FEATURE
� BUT�WHILE�THIS� IS�
USABLE� IT�IS�A�TAD�UNFRIENDLY��5HE�
INITIAL� LAYOUT�APPEARS
� ALLOWING�ANY�
FIELD�TO�BE�MOVED�OR�DELETED��5HE�
MOVE�OPERATION� IS�MORE�DIFFICULT�THAN�
IT�SHOULD�BE�� � IT�HAS�TO� BE�SELECTED�
FOR�EVERY�SCREEN�OBJECT
�WHETHER�IT�BE�
TEXT�ANNOTATION� OR�A�FIELD�

.OREOVER
� THE� ITEMS�CANNOT�BE�
DRAGGED�AS�YOU�MIGHT�DRAG�AN� ICON�
ON�THE�8ORKBENCH�� INSTEAD�YOU�MUST�
CLICK�ON�THE�OBJECT�AND�THEN�CLICK�AT�
THE�DESTINATION� POSITION��"�MORE�
ACCEPTABLE� APPROACH� IS�TO� USE�A�
kGHOSTl� OUTLINE�WHICH�TRACKS�THE�
MOUSE� IMAGE�SO�YOU�CAN� AT�LEAST�
M?? �WHERE�THE�OBJECT� IS�GOING�TO�END�
UP��5HIS� IS�MORE� USE�THAN�JUST�BEING�
A�VISUAL� AID�� � IT�HELPS�YOU�TO�ENSURE�
THAT�PART�OF�A�FIELD�ANNOTATION� IS� NOT�
GOING�TO�OVERLAP�THE�FIELD� IT�RELATES�
TO��8HAT�MAKES�THIS�MORE�OF�A�
NUISANCE� IS�THAT� $HN?L�;M?�CAN�
	OPTIONALLY
� POSITION� A�FIELD�AT�ANY�
PIXEL� POSITION��5O�BE�FAIR
� THIS�SYSTEM�
IS� ACTUALLY�QUITE� SIMPLE�TO� USE
�
ALTHOUGH� *�FEEL� BEGINNERS�WOULD�FIND�
IT�A� LITTLE�TRICKY�AT�FIRST�

5HE�BOX�BLURB�CLAIMS�THAT�
$HN?L�;M?�IS�CAPABLE�OF�HANDLING�
GRAPHICS
� SO�YOU�MIGHT�THINK�THIS�
SHOULD� HAVE�BEEN�DEFINED� IN�THE�FIELD�
TYPE�� *N� FACT
� THE�GRAPHICS�ARE�NEATLY�
HANDLED� IN�THE� LAYOUT�DEFINITION��:OU�
SPECIFY�THE�FIELD�TO�USE
� THE�PATH�
WHERE�THE�GRAPHICS� ARE� STORED� AND�
SOME�TEXT�TO�DISPLAY��"�PATH�COULD�BE�

ANYTHING�FROM�THE�
CURRENT�DIRECTORY�TO�
A� LOGICAL�
ASSIGNMENT�OR�
EVEN� A�DIFFERENT�
DISK�� *T�MAKES�NO�
DIFFERENCE�TO�THE�
SOFTWARE�BECAUSE�
IT�CONSTRUCTS� A�
COMPLETE�FILENAME�
FROM�THE�1ATH� AND�
CONTENTS�OF�THE�

TEXT�FIELD�DEFINED� AND� ASKS�THE�"MIGA�
TO� LOCATE� IT�� 1ICTURES� ARE� NOT�SHOWN�
UNTIL�YOU�CLICK� IN�THE�TEXT�AREA�DEFINED
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IN�THE� LAYOUT��%ISPLAY�NOWl 
� FOR�
INSTANCE�� $HN?L�;M?� IS�CAPABLE�OF�
DISPLAYING�ANY�*''�PICTURE
� INCLUDING�
)".� AND� INTERLACED
� ALTHOUGH� IF�YOU�
TRY�THE� LATTER�YOU�GET�A�WARNING�ABOUT�
NON�STANDARD�DISPLAY�TYPE�� *T� IS�NOT�
POSSIBLE�TO�STEP�THROUGH�THE� RECORDS�
AND�DISPLAY�MORE�FILES
�WHICH� SEEMS�
A�SHAME�

2.13(-&��2$ 1"'(-&��
 -#�2.�.-
4EARCHING�FOR�DATA� IS�SOMETHING�YOU�
WILL� NEED�TO�DO�FREQUENTLY�� �THAT
�
AFTER�ALL
� IS�WHAT�DATABASES� ARE� ALL�
ABOUT��5HEREnS�BOTH�GOOD�AND�BAD�
NEWS�HERE��0N�THE�GOOD�SIDE
�
$HN?L�;M?�IS�CAPABLE�OF�SEARCHING�
ANY�FIELD�FOR�TEXT�OR�AN�EXPRESSION��
5EXT�SEARCH�FILTERS�CAN� INCLUDE�A�
COMPREHENSIVE�SET�OF�POWERFUL�
WILDCARDS�� �NOT�UNLIKE�THE�ONES�FOUND�
IN�"MIGA%04��  �MEANS� ANY�
CHARACTER��9�� ZERO�OR�MORE�
REPETITIONS�OF�THE�CHARACTER��99�� ONE�
OR�MORE� REPETITIONS�OF�THE�CHARACTER��
5HIS� IS� SUPPLEMENTED�BY�AN�ESCAPE�
CODE�SO�YOU� CAN�SEARCH� FOR�THE�
WILDCARD� ITSELF�� 4IMILARLY
� IT�IS�ALSO�
POSSIBLE�TO�SEARCH�ON� A�SIMPLE�
EXPRESSION�� �TEXT�OR�NUMERIC��0NCE�A�
FILTER�HAS�BEEN�DEFINED� AND� RECORDS�
DISPLAYED
�YOU�CAN� NARROW�DOWN�THE�
SEARCH� STILL�FURTHER�BY�ENTERING�
ANOTHER�SET�OF�FILTER�PARAMETERS�

0,�SO�FAR�� �SO�WHATnS�THE�BAD�
NEWS � *T�DOESNnT�WORK�AS�YOU�MIGHT�
EXPECT��0NCE�A�FILTER�HAS�BEEN�
DEFINED� IT�STAYS�ACTIVE�UNTIL�
CANCELLED�� AND�THEREnS�NO�WAY�OF�
TELLING�IF�A�FILTER�IS�ACTIVE�OR�NOT�� &VEN�
CLEARING�THE�FILTER�IN�THE� REQUESTER�
DOES�NOT�PUT�THINGS�BACK�TO�NORMAL��
8ITH�MUD�LIKE�CLARITY
� THE�
DOCUMENTATION� IS� LITTLE�HELP
� BUT�A�
FRANTIC�CALL�TO�%ENMARK�SOON�PUT�THIS�
RED�FACED� REVIEWER�BACK�ON�THE� RIGHT�
TRACKS�� )ELPFUL� AS�EVER

*NTERACTIVISION� POINTED�OUT� k3ESET�
4ELECTION�� ON� THE� k5ABLEl� MENU�FIXES�
THINGS��5O�BE�FAIR�TO�THEM
� IT�IS� IN�THE�
MANUAL�� �A�VAGUE�MENTION
� BUT�ITnS�
THERE�� #UT�WHY�IS�THIS�FUNCTION�ON� A�
DIFFERENT�MENU�NOWHERE� NEAR�TO�THE

ITEMS� IT�PERTAINS�TO 
'ORTUNATELY�THE� kSORTl� FUNCTION�

DOES�WORK�AS�YOUnD�EXPECT�� �SO�YOU�
CAN� AT� LEAST�ORGANISE�THE�DATA� INTO�
SOME�KIND�OF�ORDER�� $HN?L�;M?�
FEATURES�A� POWERFUL� SORT�FUNCTION�
WHICH�HAS�ONE�PRIMARY�AND�THREE�
SECONDARY�KEYS
� ANY�OF�WHICH� CAN�BE�
ASCENDING�OR�DESCENDING��5HIS�ALSO�
SUGGESTS�THE� LACK�OF�INDEXES�� �A�
PRIMARY�USE�OF�INDEXES� IS�TO� KEEP�
DATA� IN�SOME� KIND�OF�ORDER�
REGARDLESS�OF�HOW� IT� IS�ENTERED�� 'OR�
INSTANCE
� IF�THE�DATA� IS� INDEXED�ON�
ASCENDING�SURNAME
� THE� NAME�
4MIDDY�APPEARS� IN�THE�DATABASE�
AFTER�4MART�AND�BEFORE�4MITH�� *N�THE�
DATABASE�THIS�MEANS�THE� RECORDnS�
VISIBLE�POSITION� IN�THE�TABLE�� �NOT�
NECESSARILY� ITS� PHYSICAL� POSITION� IN�
THE�FILE�� 	4ORTING�MAY�STILL� BE�FOUND� IN�
REPORTS�TO�ORDER�FIELDS�WHICH� ARE�NOT�
NORMALLY� INDEXED�� *T� IS� NOT�NORMALLY�
VIABLE�TO�MAINTAIN�MORE�THAN� A�
COUPLE�OF�INDEXES�� �THEY�TAKE�UP�DISK�
SPACE� AND�PROCESSING�TIME�BECAUSE�
THEY�ARE�ALWAYS�KEPT�SORTED�EVERY�
TIME� A�NEW�KEY�IS� ADDED�


5HE�MAJOR�PROBLEM�WITH�THE�
APPROACH�TAKEN�BY� $HN?L�;M?��
ALTHOUGH� IT�IS�EASIER�TO� PROGRAM
� IS

&�.#+*��1/0%*#
%GCJB��"�CONTAINER�USED�TO�HOLD� A�
SPECIFIC�TYPE�OF�INFORMATION�� 5HE�
MOST�BASIC�FIELD�TYPES�ARE�TEXT�
	ANY�CHARACTERS
� AND� NUMERIC�
	NUMBERS�ONLY

� BUT�EVEN�THESE�
CAN� BE�EXTENDED� IN� AN�ALMOST�
INFINITE�VARIETY�OF�WAYS�

(LBCV��"�COLLECTION�OF�FIELD� KEYS�
AND� ASSOCIATED� RECORD�NUMBERS�

*CW��"�NUMBER�GENERATED�BY�THE�
CONTENTS�OF�A�FIELD�

1CAMPB��"�COLLECTION�OF�FIELDS�

1CNMPR��"�METHOD�OF�DISPLAYING�
DATA� BOTH�ON�THE� SCREEN� AND�ON�
THE�PRINTER�
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THAT�THE� SORT�MUST�BE�COMPLETED�
EXTERNALLY�� 5HIS�MEANS�THE�RECORDS�
HAVE�TO�BE�PHYSICALLY�MOVED�AROUND�
INSIDE� A�DISK�FILE
� AND�THAT�TAKES�A�
CONSIDERABLE� AMOUNT�OF�TIME��5O�BE�
FAIR
� $HN?L�;M?�MAKES�USE�OF�
AVAILABLE�3".�BY�OPTIONALLY�COPYING�A�
DATA�FILE�TO�3".�WHEN� IT� IS�OPENED
�
SO�THIS�MAKES�SORT�OPERATIONS�MUCH�
FASTER�� #UT�SORTING�EXTERNALLY�ON� A�
FLOPPY�OR�EVEN� HARD�DISK�ON� A� LARGE�
FILE�WILL� TAKE� A� LONG�TIME�� �BEWARE�

6PDATING�ANY�FILE� IS� A� REAL�
PROBLEM� IF�YOU� HAVE�A� LOT�OF�SIMILAR�
OPERATIONS�TO�COMPLETE�� 'OR�INSTANCE
�
LETnS�SAY� INSTEAD�OF�ENTERING�A�5OWN�
AS�.IDDLESBROUGH
�YOU� ENTERED� IT�AS�
.IDDLESBOROUGH� 	A�SIMPLE�MISTAKE�
AND�THE�HISTORICAL� REASON� THE�TOWN�S�
NAME� IS� SPELT�THAT�WAY
�� 6PDATING�IS�
A� PROCESS�WHEREBY�EVERY�RECORD� IN�
THE�FILE� IS�CHANGED�� �IN�THIS�CASE�THE�
5OWN�FIELD�� 6PDATES�WORK�EASILY�AND�
	THANKFULLY
�ONLY�AFFECT�THE� RECORDS�
SELECTED�BY�THE�CURRENT�TEXT�FILTER�

%1($-#+8�1$+ 3(.-2
3ELATIONSHIPS
� ALTHOUGH�CENTRAL� TO�
$HN?L�;M?�� ARE�A�BIT�OF�A�MOOT�POINT��
&VEN� *NTERACTIVISION� ADMITS�THE�
DOCUMENTATION� IS�WEAK� IN� THIS�AREA�� �
A� SHAME
� SINCE� IT� IS� ALSO�THE�MOST

RM�JMMI�?R�
 �@SR�GR�GQ�C?QW�RM�SQC�� JJ�RFC�
DPMLR�MD�WMS�?LB�C?QGJW�KMBGDGCB

COMPLEX�PART�OF�THE�SYSTEM�� 5RY�AS� *�
MIGHT� *� FAILED�TO�GET�THE�SYSTEM�TO�
RELATE�TWO�FILES�TOGETHER�ON� A�SINGLE�
FORM
� ALTHOUGH� *NTERACTIVISION�CLAIMS�
THIS� IS� POSSIBLE��5HIS�WEAKNESS
� *�
SUSPECT
� LIES� SOLELY�WITH�THE�
DOCUMENTATION
� AND� *n LL� LET�YOU� KNOW�
WHEN� *�GET�THE�PROBLEM�SOLVED�

8HERE� $HN?L�;M?�DOES�COME� INTO�
ITS�OWN� IS� IN� RELATING�TWO�TABLES�
TOGETHER�TO�CREATE�A�THIRD�� 'OUR�
OPERATIONS� ARE�POSSIBLE� HERE�� 6NION�
� �MERGE�TWO�TABLES
� CREATING�A�THIRD��
*NTERSECTION�� �MAKE�A�NEW�TABLE�
CONTAINING�ALL� RECORDS�COMMON�TO�TWO�
SOURCE�TABLES�� +OIN�� �MAKE�A�NEW�
TABLE�BY�CONCATENATING�TWO�SOURCE�
TABLES�� AND�%IFFERENCE�� �MAKE�A� NEW�
TABLE�BY�SELECTING�THE� RECORDS� NOT�
COMMON�TO�THE�TWO�SOURCE�TABLES�

5HESE�MAY�SOUND� A� LITTLE�
ESOTERIC
� AND� IN�SOME�WAYS�THEY�ARE��
#UT�THE�END� RESULT�IS�QUITE�EASY�TO�
USE�SINCE�YOU� HAVE�A� NEW�FILE�WHICH�
CAN�BE�MANIPULATED�WITHOUT�AFFECTING�
THE�ORIGINAL� DATA�� 4UCH�FILES�CAN�BE�
TAILORED� USING�THE� LAYOUT�GENERATOR�
AND�USED�FOR�REPORTING�PURPOSES�

4-6 -3$#�+."*2
6NUSUALLY�FOR�AN�"MIGA�APPLICATION
�
$HN?L�;M?�IS�DESIGNED�TO�BE�USED� IN

./(-(.-��1$+ 3(.- +�# 3 ! 2$2
"�COLLEAGUE�OF�MINE�COMMENTED�
RECENTLY�THAT�HE�WOULD�NOT�CONSIDER�
OFFERING�A� RELATIONAL�DATABASE�
BECAUSE�PEOPLE�TEND�TO�SHY�AWAY�
FROM�THEM��5HE�GRANDADDY�OF�THEM�
ALL
� HOWEVER
� .OJ?L<;M?�+?LMIH;F�
�GCA;�� SOLD� IN�THOUSANDS�� �DESPITE�
BEING�A�BIT�OF�A�CHEW�TO�USE� IN�TRUE�
RELATIONAL� APPLICATIONS�

4O� LET�S�SET�THE� RECORD�STRAIGHT��
A� RELATIONAL� DATABASE� IS�NOT�MORE�
DIFFICULT�TO�USE�THAN�A�FLAT�FILE��5HE�
CONFUSION�ARISES�FROM�THE�FACT�THAT�
MOST�RELATIONAL�DATABASES�TEND�TO�
BE�MORE�POWERFUL�THAN�THEIR�FLAT�FILE�
COUNTERPARTS��5HIS� POWER�HAS�A�
NASTY�HABIT�OF�PERCOLATING�THROUGH�
TO�THE� INTERFACE� LEVEL
� AND

THEREFORE
�THE�POOR�END�USERS�FIND�
THEMSELVES�CONFUSED�BY�A�
CACOPHONY�OF�MENU�OPTIONS�AND�
COMPLEX�REQUESTERS�

5HIS� IS� PARTLY�TRUE�OF�.OJ?L<;M?�
+?LMIH;F�AND�HIGHLY�EVIDENT�IN�
$HN?L�;M?�� BUT�ONCE�MASTERED
�
THESE�APPLICATIONS�ARE�NO� LESS�EASY�
TO�USE�THAN�THE�MOST�BASIC�OF�ALL�
FLAT�FILES��5HE�CURE�FOR�THESE�
PROBLEMS�WOULD�BE�FOR�SOMEONE�TO�
SIT�DOWN
�DIAGNOSE�QB;N�IS�
CONFUSING�AND�SIMPLIFY�THINGS��:OUR�
STARTER�FOR�TEN� IS�THE�JARGON�� FIELDS
�
RECORD
� FILES�AND�SO�ON�� .AYBE�
SOME�MAJOR�DEVELOPER
� SOME�DAY
�
WILL� REALISE�THIS� AND�CHUCK�THE�
WHOLE� LOT�IN�THE�BIN�
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A�MULTI�USER�ENVIRONMENT��5HIS�
MEANS� IN� PRACTICE�THAT�SEVERAL�
PEOPLE�MAY�HAVE� NON�EXCLUSIVE�
ACCESS�TO�THE�DATA�ON�DIFFERENT�
NETWORKED�TERMINALS�AT�THE�SAME�
TIME��5O�ACCOMPLISH�THIS�THE� AUTHORS�
HAVE�EMPLOYED�A�CRUDE�FORM�OF�
LOCKING�� *N� EFFECT
� ONCE�YOU�HAVE�
ACCESS�TO� A�TABLE�YOU� HAVE�EXCLUSIVE�
WRITE� ACCESS�TO� IT�� "T�THE�END�OF�A�
SESSION�QUITTING�BACK�TO�8ORKBENCH�
RELINQUISHES�YOUR�EXCLUSIVE�ACCESS�� �
HOWEVER
� THE�OCCASIONAL�GURU� PUTS�
THINGS� IN�A� SPIN�

4INCE�A�SOFTWARE�FAILURE�DOES�NOT�
CLOSE�THE�FILES� PROPERLY
� THE� LOCKS�
REMAIN� IN�PLACE�AND�THEY�HAVE�TO�BE�
REMOVED�BEFORE�THE�SYSTEM�CAN�BE�
USED�AGAIN�� $HN?L�;M?�PROVIDES�THE�
TOOLS�TO�DO�THIS� IN�THE�MAIN�PROGRAM
�
BUT�THE�ERROR�MESSAGE�CAN�BE�
CONFUSING�AND� FRIGHTENING�AT�FIRST��
#ESIDES�WHICH
� IN� A�TRUE�MULTI�USER�
SYSTEM� IT�SHOULD�BE� UP�TO�THE�
NETWORK�SERVER�TO� HANDLE�EXCLUSIVE�
AND�NON�EXCLUSIVE�FILE� ACCESS� AT�THIS�
LEVEL
� NOT�THE� INDIVIDUAL� SOFTWARE�

4/��-��14--(-&�#.6-
6SUALLY�ONE�OF�THE�BEST�TESTS�OF�ANY�
SERIOUS�APPLICATION� IS� HOW�QUICKLY�
YOU�CAN�GET�STARTED�WITHOUT�HAVING�TO�
REFER�BACK�TO�THE�MANUAL�� $HN?L�;M?�
FAILS�THIS�TEST�QUITE�MISERABLY�� �BUT�A�
LOT�OF�THAT�HAS�TO�DO�WITH� ITS�AGE��
8HEN� $HN?L�;M?�WAS�DESIGNED
�
8ORKBENCH���WAS� STILL� IN�
DEVELOPMENT�AND� USER�FRIENDLY�
WINDOWED�ENVIRONMENTS�WERE�STILL� IN�
THEIR�INFANCY�� $HN?L�;M?� IS�A�STAB� IN�
THE� RIGHT�DIRECTION
� BUT�THE� REQUESTERS�
AND�MENUS�ARE�FRIGHTENINGLY�COMPLEX�
AT�FIRST�GLANCE�� �TYPICAL� OF�SUCH�
APPLICATIONS�� )OWEVER
� TWO�THINGS�
MUST�BE� REMEMBERED�� $HN?L�;M?� IS�
DESIGNED� AS� PART�OF�A� SUITE�SHARING�A�
COMMON� INTERFACE
� AND� ITS� PRICE�
PLACES� IT�IN�THE�BUDGET�CATEGORY�

"�GOOD� RE�THINK�OF�THE�FRONT�END�
AROUND�THE�8ORKBENCH� ��DESIGN� AND�
STYLING�WOULD�NOT�GO�AMISS�� *NTUITION��
BASED� RELATIONAL�DATABASES�ARE� LIKELY�
TO� BE�COMPARED�TO� .OJ?L<;M?�� �AND�
THE�NOW�DISCONTINUED� .OJ?L<;M?

+?LMIH;F�IS�THE�CLOSEST�ON� PRICE�AND�
PERFORMANCE�� $HN?L�;M?�WORKS�
REASONABLY�WELL�GIVEN�THE�CONSTRAINTS�
OF�THE� ����,ICKSTART�FRONT�END
� BUT
� *�
CANnT�HELP�NOTING
� .OJ?L<;M?�DID� IT�
BETTER��8ITH�A� BETTER�MANUAL� 	AN�
INDEX�WOULD�HELP
�AND�SOME�BUG�
FIXES
�YOU�COULD�DO� A� LOT�WORSE�FOR�
THE�MONEY�� *N� SPITE�OF�THE�BAD�
DOCUMENTATION
�*L>?L����NB?�OTHER�
CONTENDER� IN�THIS� PRICE�BRACKET�� �SEE�
�GCA;�.BIJJ?L���
� IS�STILL� AVAILABLE
�
BUT� IT�CANnT�HOLD�A�GREASY�STICK�TO�
$HN?L�;M?
� "#
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$?QC�MD�4QC� ^ �^ �. �. �.
$OULD�BE�BETTER�IN� SOME�ASPECTS��0DD�
BUGS�MAKE�THE�GOING�TOUGH�

/MUCP� ^ �^ �^ �. �.
-OOKS�GOOD�ON�THE�SURFACE�� �BUT�MAY�SLOW�
DOWN�ON� LARGE�FILES�

#MASKCLR?RGML� ^ �^ �. �. �.
%READFUL�� $RUCIAL� INFORMATION�ON� RELATIONS�
IS�BADLY�WRITTEN�

5?JSC� ^ �^ �^ �^ �.
'OR�THIS�SORT�OF�CASH
� YOU�WONiT�FIND�
ANYTHING�CLOSE�

.TCP?JJ� P?RGLE
*N�SPITE�OF�ITS�MANY�FAILINGS�
USING�IT�� �ENOUGH�SAID�

ENJOYED
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8HAT�IT�CANNOT�DO
� OF�COURSE
� IS�
TRACE� A�FAULT�IF�IT�EXISTS�AT�ANY�STAGE�
PRIOR�TO�DISK�ACCESS
� SO
�ALONG�WITH�
THE� INFORMATION�ON� SOFTWARE�
DIAGNOSIS
� *� HAVE� PUT�TOGETHER�A�CHART�
WHICH� REPRESENTS�A�COMBINATION�OF�
THE�OPTIONS�YOU�CAN�TAKE�TO�TRY�AND

FIND� A�FAULT�YOURSELF
� AS�WELL� AS� SOME�
INDICATION�OF�WHICH� SPECIFIC�
COMPONENTS�ARE� RESPONSIBLE�FOR�
WHICH� SPECIFIC�FUNCTIONS� IN�YOUR�
MACHINE�� 	5HIS� IS�NOT�MEANT�AS�A�
DEFINITIVE�GUIDE
� OF�COURSE�� �FOR�MORE�
DETAILS
� FOLLOW��GCA;�.BIJJ?L�M�NEW�
SERIES�ABOUT�HOW�YOUR�"MIGA�WORKS
�
STARTING�THIS� ISSUE�ON�PAGE�
��


3'1$$�./3(.-2
*�WANT�TO�MENTION�THREE�DIAGNOSTIC�
SYSTEMS�WHICH�MIGHT�HELP� IN�TRACING�
A�FAULT��5HE�FIRST� IS�A�MEMORY�
CHECKING�DISK
� SUPPLIED�TO�ANYONE�
WHO�PURCHASES�A�.ICROBOTICS�
MEMORY�EXPANSION�� *� MUST�POINT�OUT�
THAT�THIS�DISK� IS�COPYRIGHT
� AND� NOT�
AVAILABLE�FOR�PURCHASE� INDEPENDENTLY��
$OPYING�IT� IS� ILLEGAL�� *T�WILL�THOROUGHLY�
TRACE�ALL� ADDITIONAL� MEMORY� IN�YOUR

"MIGA
� AND�WHILE�THE�.ICROBOTICS�
PEOPLE�SAY�IT�IS�ONLY�INTENDED�FOR�
THEIR�CARDS�AND�THEY�CANnT�GUARANTEE�
ITS�SUCCESS�ON�OTHER�BOARDS
� *� CAN�
ASSURE�YOU� IT�WORKS�WITH�OTHERS
� AND�
IT�DOES�NOT�CONTRAVENE�OR�INFRINGE�THE�
LAW� IF�YOU�SIMPLY�BORROW�THE�DISK�TO�
CHECK�OUT�YOUR�MEMORY�

/EXT�IS�$OMMODOREnS�OFFERING��
$OMMODORE�PRODUCED�A�SYSTEM�TEST�
DISK� IN� �����WHICH�CARRIES�OUT�
SEVERAL�TESTS�TO�ASCERTAIN�THE�CURRENT�
STATE�OF�SEVERAL� FUNCTIONS� IN�YOUR�
"MIGA�� *�WOULD� NOT�DESCRIBE� IT�AS�
PARTICULARLY�COMPREHENSIVE
� NOR�
SPECIFIC� IN� IDENTIFYING�SINGLE�
PROBLEMS
� BUT�IT�DOES�GIVE�A�GENERAL�
k.05l� ON�THE�VARIOUS�SYSTEMS� IN�
YOUR�MACHINE
� AND� IT�IS�A�USEFUL�
ADDITION�TO�YOUR�DISK� LIBRARY��5HIS�DISK�
WAS�SUPPLIED�TO�DEALERS
� TO� HELP�
THEM�CHECK�MACHINES�PRIOR�TO�SALE
�
AND� IF�YOU�HAVE� A�GOOD�RAPPORT�WITH�
YOUR� LOCAL� COMPUTER�RETAILER
�YOU�
SHOULD�BE�ABLE�TO�BORROW� IT�TO�CHECK�
YOUR�SYSTEM�� 'AILING�THAT
� IT�IS� STILL�
AVAILABLE�FROM�$OMMODORE� 	d������
������
�FOR�`����� �

5HE�THIRD�OPTION� IS�SOMETHING�
CALLED�THE��>P;H=?>��GCA;��H;FSM?L�
FROM�AN�"MERICAN�COMPANY�CALLED�
(RAPEVINE
�WHICH� ADVERTISES� IN��GCA;�
.BIJJ?L
� 	*F�YOU�RE�FEELING�FLUSH�WITH

FUNDS
�YOU�CAN�TELEPHONE�THE�FIRM�ON�
h �������������������
�5HIS�PIECE�
OF�DIAGNOSTIC�SOFTWARE�COMES�WITH�
THE�USUAL�"MERICAN� HYPE
� BUT�IN�THIS�
CASE
� BELIEVE�ME
� IT�IS�NOT�WRONG��
8ITHOUT�DOUBT
� THIS� IS�THE�FINEST�
PIECE�OF�DIAGNOSTIC�EQUIPMENT�*� HAVE�
EVER�SEEN
� AND� *� ADDRESS�;FF�"MIGA�
REPAIRERS�AND� PRACTICAL�MINDED�USERS�
WHEN� *� SAY�THIS� IS� REALLY�SOMETHING�
WORTH� HAVING�� 4O�WHAT�IS� IT �8ELL
�
FIRST�OF�ALL
�THE�BOX�CONTAINS�A�
COLLECTION�OF�FOUR�DONGLES�TO�PLUG�INTO�
THE�PARALLEL
� SERIAL
�VIDEO�AND�
MOUSE�JOYSTICK�PORTS��5HEY�ALL� HAVE�
A�COLLECTION�OF�MINIATURE�COLOURED�
-&%S�STICKING�OUT�OF�THE�TOP��5HERE� IS

%"��((�!(/!�"�%(/
*F�YOU�HAVE�CARRIED�OUT�ALL�OF�THE�
PROCEDURES�DESCRIBED� IN�THIS�
SERIES�BUT�YOU�ARE�STILL�UNABLE�TO�
REPAIR�YOUR�"MIGA
�THEN�OBVIOUSLY�
YOU�WILL�NEED�TO�HAVE� IT�REPAIRED�
PROFESSIONALLY��"�FEW�POINTS�TO�BE�
AWARE�OF�IF�THIS� IS�YOUR�LAST�
COURSE�OF�ACTION�
��"LWAYS�GO�TO�A� REPUTABLE�
COMPANY
� PREFERABLY�ONE�THAT�YOU�
ALREADY�KNOW�OR�ONE�THAT�HAS�
BEEN�RECOMMENDED�TO�YOU�BY�
SOMEONE�WITH�FIRST�HAND�
EXPERIENCE�OF�ITS� SERVICE�
��8HEN�YOU�TAKE�YOUR�MACHINE�
IN
� HAVE�A�FULL�DESCRIPTION�OF�THE�
NATURE�OF�THE�FAULT�WRITTEN�DOWN�
AND� STUCK�TO�THE�MACHINE�WITH�
ADHESIVE�TAPE��5HE�ENGINEER�WILL�
APPRECIATE�SOME�SIMPLE�GUIDANCE�
AS�TO�THE�NATURE�OF�THE�PROBLEM�
��"SK�THE� REPAIRERS�TO�CONTACT�
YOU�BY�PHONE
� EXPLAIN�THE�NATURE�
OF�THE�PROBLEM�AND�GIVE�YOU�AN�
ESTIMATE�OF�THE�COST�OF�THE� REPAIR�
BEFORE�THEY�BEGIN�WORK��"SK�ALSO�
ABOUT�THE�DETAILS�OF�ANY�WARRANTY�
OFFERED�WITH�THE�WORK�
� �"SK�FOR�YOUR�BILL�TO� INCLUDE�
SPECIFICATIONS�FOR�PARTS�SUPPLIED�
AND� LABOUR�COSTS�
��8HEN�YOU�COLLECT�YOUR�MACHINE
�
ASK�THEM�TO�DEMONSTRATE� IT�
WORKING�BEFORE�YOU� LEAVE�THE�
PREMISES�� $HECK�THAT�THEY�HAVE�
REMEDIED�THE�SPECIFIC�FAULT�YOU�
KNEW�EXISTED�� *F�A�PERIPHERAL�HAD�
STOPPED�WORKING
� SUCH�AS�A�
SECOND�DRIVE�OR�A�HARD�DRIVE
�AND�
YOU�HAVE�TESTED� IT�ON�SOMEONE�
ELSEnS�"MIGA�AND�FOUND� IT�TO�BE�
0,
� THEN�TAKE� IT�ALONG�WITH�YOU�
AND�TRY�IT�OUT�BEFORE� LEAVING��5HIS�
AVOIDS�ANY�EMBARRASSING�OR�
ANNOYING�RETURNS�TO�THE�SHOP
�
SAVING�YOU�TIME�AND�MONEY�
�� *F�THE�ESTIMATE�GIVEN�WAS�FOR�
CARRYING�OUT�A�CERTAIN� REPAIR�AND�
THIS�HAS�NOT�BEEN�CORRECTLY�DONE
�
THEN�POLITELY�REFUSE�TO�PAY�AND�
ASK�TO�HAVE�THE�REPAIRS�DONE�
PROPERLY
�ACCORDING�TO�THE�ORIGINAL�
ESTIMATE�

'"6-5'*/%*/(� '"6-5'*/%*/(� '"6-5'*/%*/(� '"6-5'*/%*/(
0F�COURSE
� USING�A�DISK�BASED�DIAGNOSTIC�PACKAGE� IS�ONLY�
ANY�USE� IF�YOU�CAN�GET�THE�DISK�DRIVES�TO�WORK�� *F�YOUR�
FAULT�IS�PRE�INITIALISATION
�THEN� IT�WILL�BE�NECESSARY�TO�RUN�
THROUGH�THE�TESTS�WE�HAVE�DESCRIBED� IN�PREVIOUS�ARTICLES��
8ITH� REGARD�TO�SPECIFIC�COMPONENTS� IN�YOUR�"MIGA
� HERE�
IS�A�DIAGNOSTIC�CHART�WHICH�GIVES�SOME� INDICATION�OF�THE�
RELATIVE�RESPONSIBILITIES�OF�MOST�OF�THE�KEY�*$S� IN�YOUR�
MACHINE�� *T� IS�ONLY�INTENDED�AS�A�GUIDELINE
�AND�DOES�NOT�
INDICATE�FAILURE�OF�MINOR�COMPONENTS�SUCH�AS�RESISTORS�
OR�CAPACITORS
� BUT�IT�DOES�DIRECT�YOU�TOWARDS�THE�MAJOR�
COMPONENTS��5HIS�CHART�SHOULD�BE�USED�TO� ISOLATE�A�
SPECIFIC�FAULT�

*F�AT�ALL� POSSIBLE
�YOU�SHOULD�TRY�TO�FIND�A�FRIEND�WHO

IS�WILLING�TO� LET�YOU�TRY�REPLACING�VARIOUS� *$S�OR�
COMPONENTS�FROM�HIS�MACHINE��5HE�SIMPLEST�WAY�TO�
LOCATE�A�FAULT�IS�BY�THE�PROCESS�OF�ELIMINATION�� 4TART�WITH�
THE�EASIEST�AND�MOST�OBVIOUS��DISK
� POWER�SUPPLY
�
LEADS
�MONITOR
� DISK�DRIVE
� KEYBOARD
�MOUSE�AND�SO�ON�� �
ALL�OF�THE�COMPONENTS�WHICH�ARE�EASILY�INTERCHANGED�
0NLY�WHEN�THESE�CHECKS�HAVE�COME�UP�EMPTY�SHOULD�YOU�
THEN�CONSIDER�INTERCHANGING�INTERNAL� *$S�� *F�YOU�DO
�
ALWAYS� REMEMBER�TO�OBSERVE�THE�ANTI�STATIC�PROCEDURES�
FULLY
� AND�TAKE�THE�OPPORTUNITY�WHEN�YOUR�MACHINE� IS�
DISMANTLED�TO�CLEAN�UP�THE�VARIOUS�EDGE�CONNECTORS�AND�
PINS�WITH� ISOPROPYL�ALCOHOL�AS�DESCRIBED� IN�THIS�SERIES� IN�
PREVIOUS� ISSUES�OF��GCA;�.BIJJ?L
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ALSO�A�DISK
� AND� A�SIX�PAGE�
PHOTOCOPIED�MANUAL��"LL�THIS�COMES�
INSIDE�A�7)4�VIDEO�CASSETTE�CASE�

8HAT�DOES� IT�DO �8ELL
� SIMPLY�
THIS�� THE� SOFTWARE� IDENTIFIES�EACH� PORT�
IN�TURN
� AND� RUNS�A�SERIES�OF�TESTS�
THROUGH�EACH� PIN��7ARIOUS�
PERMUTATIONS�OF�TEST�ARE�CARRIED�OUT
�
ELIMINATING�PARTICULAR�COMPONENTS
�
THUS� IDENTIFYING�SPECIFIC�FAULTS�� &ACH�
PORT� IS�DISPLAYED� AS�A�TEST�SCREEN
�
AND�YOU�CAN�POINT�AND�CLICK�ON� THE�
REPRESENTATION�OF�ANY�PIN�ON�SCREEN�
TO�ASCERTAIN� ITS�FUNCTION�

/OT�ONLY�DOES�THE�SOFTWARE�
IDENTIFY�THE� PROBLEM
� BUT�IT�ALSO�
OFFERS�A�CURE��8HEN�A�FAULT�IS�
DETECTED
� IT�WILL� DISPLAY�A�MESSAGE�
DESCRIBING�WHICH�COMPONENTS�TO� LOOK�
AT�ON�THE�MOTHERBOARD
� AND�WHAT�
ORDER�TO�CHECK�THEM� IN
� STARTING�FROM

THE�CHEAPEST�COMPONENT�UPWARDS�� *�
ASSURE�YOU�THIS� IS�NOT�AN� AMATEUR�
PRODUCT��5HE� INFORMATION� PROVIDED�
WAS�EXPERT
� AS� *� PROVED�WHEN� *�TESTED�
SEVERAL� POORLY�
"MIGAS�AWAITING�
REPAIR�AT�A� LOCAL�
DEALERnS ���>P;H=?>�
�GCA;��H;FSM?L�
EXPERTLY�DIAGNOSED�
ALL�OF�THEM�
CORRECTLY�

*� EVEN�
DISCOVERED�WHY�MY�
.*%*� INTERFACE� HAD�
SUDDENLY�STOPPED�
WORKING��5HINKING�IT�WAS�THE� INTERFACE�
ITSELF
� *� PUT�IT�TO�ONE�SIDE�WITH�THE�
INTENTION�OF�CHECKING�IT�OVER� LATER�
/OT�SO��5HE��GCA;��H;FSM?L�TOLD�ME�
THERE�WAS�NO��	
V�TO�EITHER�THE

SERIAL�OR�VIDEO�PORT�OF�MY�
����� �THE�
RESULT�OF�MY�SON�PRATTING�AROUND�WITH�
MY�MODEM�WHILE�THE�COMPUTER�WAS�
SWITCHED�ON
� THOUGH�THE� SOFTWARE

DIDNnT�QUITE�TELL�ME�
NB;N
� *T�DID�SUGGEST�
THOUGH�THAT�*�
REPLACE�A�SPECIFIC�
FUSE�AND�CHECK�A�
PARTICULAR�RESISTOR�
*T�TURNED�OUT�TO�BE�
THE� RESISTOR
� AND�
COST���P�TO�REPAIR��
4O�THIS� REALLY� IS�A�
WORTHWHILE�
PACKAGE
� AND�YOU�

COULD�DO�A� LOT�WORSE�THAN�TO�GET�IT�

&.�.-��' 5$� �&.�
*F�YOU�VE�BEEN� INSPIRED�BY�THIS�SERIES�
OF�GUIDES�TO�TRY�SEEKING�OUT�AND�FIXING

ANY�FAULTS�YOU�MIGHT�ENCOUNTER�ON�
YOUR�OWN�"MIGA
� ALWAYS�BEAR�IN�MIND�
THAT�THE�SIMPLE�THINGS�ARE�BEST�
CHECKED�FIRST�� *F�YOUR�MACHINE�
DEVELOPS�A�FAULT�YOU�CAN�TRACE�TO�A�
PARTICULAR�AREA
� AND� IT�JUST�SO�
HAPPENS�THAT�YOU� HAVE�BEEN�FIDDLING�
AROUND�THERE�RECENTLY
�THEN� ITnS�MORE�
THAN� LIKELY�THAT�YOU�HAVE�CAUSED�THE�
PROBLEM�YOURSELF�� *F�SO
� ALWAYS�
RETRACE�YOUR�STEPS
� EXPECTING�TO�FIND�
SOMETHING�YOU�FORGOT�TO� RE�CONNECT�OR�
REPLACED�WRONGLY�

#E�CAREFUL
� BUT�BE�CONFIDENT�� "#
)AVE� YOU�MISSED� ANY�OF� THE�
EARLIER� INSTALMENTS� OF�
8ORK4HOPPER�8ORKSHOP� IN��GCA;�
.BIJJ?L�FROM� ISSUE���� TO�DATEnn �
5URN� TO�PAGE� ���� FOR�THE��GCA;�
.BIJJ?L�BACK� ISSUE� SERVICE�

�$N�>?M=LC<?M�QB;N�
=IGJIH?HNM�NI�FIIE�
;N��;H>�CH�IL>?L���

=B?;J?MN�OJQ;L>M

5HIS� IS�QUITE� A�DIFFERENT� BALL�PARK� 5HE��>P;H=?>�
�GCA;��H;FSM?L�REALLY�GETS�DOWN�TO�THE�BUSINESS�
OF�SEEKING�OUT�PROBLEMS
� IDENTIFYING�THEIR�EXACT�
NATURE
� AND�OFFERING�REMEDIAL� ACTION�� $LICK�ON�
ANY�OF�THE�PINS� SHOWN�ON� THE�JOYSTICK�MOUSE�
PORTS� ON�SCREEN�AND� YOU�GET� A�DESCRIPTION�OF�THE�
FUNCTION�OF�THAT�SPECIFIC� PIN� 8HEN� THE�SOFTWARE�
TEST� IS� RUN�� IT� CHECKS�EACH�OF�THE�PINS� IN� TURN
�
INDICATING�WITH�AN� -&%� IF�THERE� IS�A�MALFUNCTION�
8HAT� LIFTS� THIS� PACKAGE�ABOVE�ALL�OTHERS� IS� ITS�
ABILITY� TO�THEN�OFFER�YOU�SPECIFIC� REMEDIES� FOR�
THAT�FAULT� STARTING�WITH�THE�CHEAPEST
� TO�KEEP�
REPAIR�COSTS�TO�A�MINIMUM

*"����"����� 4:4�5&45� 7 *� � �� � *�
**YPE��� 4TATUS�� *
*'UN C T IO N S� � ����$'� *
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0F�ALL� THE� TESTS�ON�THE�$OMMODORE� TEST�DISK
�
THIS� IS� PROBABLY�THE�MOST�USEFUL� 5HIS� IS� THE�
SPRITE�SOUND�DISK�3".�TEST
� AND� AS� YOU�CAN�
SEE� FROM�THE�CATEGORIES
� THERE�S�A� HEALTHY�
COLLECTION�OF�TESTS�WHICH� RUN� THROUGH� YOUR�
"MIGA�S�SYSTEMS
� LOOKING� FOR�POSSIBLE�FAULTS�
6NFORTUNATELY
� WHILE� THESE�ARE� CAPABLE�OF�
IDENTIFYING�A� FAULT
� THERE� IS� NO� INDICATION�OF�WHAT�
REMEDIAL� ACTION� IS� NECESSARY�TO�CORRECT� IT

3$23(-&�� 3$23(-&���
0NE� QU ICK � W A Y �O F� ID EN TIFY ING � THE� SOURCE�
O F�A � P ROB LEM � IS� RUNN ING � ONE�O F� THE�
D IAGNOSTIC � SO FTW A RE � P A CKAG ES � A V A ILA B LE ��
0 F�COURSE� THIS� CAN � O N LY �BE� AN � OPTION� IF�
YOU � CAN � GET� YOU R�D ISK � D RIVE � UP� AND �
RUNN ING � IN� THE� FIRS T� P LACE 
� BUT� PAST� THAT�
STAGE� A � D IAGNOSTIC� P ROG RAM � CAN� CUT� RIGHT�
TO� THE� H EA RT�O F� THE� M ATTE R�� )ERE� W E � TA K E �
A � QU ICK� LOOK� A T� TW O � SUCH� P ROG RAM S 
� ONE�
FROM � $OMMODORE� AND � THE�O THER� A�
REM A RK AB LE � P A CKAG E �FROM � THE� 6 4 ���

"S�WELL� AS� LOOKING�AT�THE�PORTS� ON�THE�"MIGA��
5HE��>P;H=?>��GCA;��H;FSM?L�ALSO� INVESTIGATES�
THE�MEMORY�� *N�THIS� INSTANCE� *� HAVE� RUN� THE�
MEMORY�TEST�ON� A� ����"MIGA�WITH� A�$OMMODORE�
���K� UPGRADE
� AND�AS� YOU�CAN� SEE�FROM�THE�
LOCATIONS� IDENTIFIED
� IT�HAS�DETERMINED�THAT�ALL�
*$S�ARE� FUNCTIONING�PERFECTLY
� AND� THAT�THE�ENTIRE�
MEMORY� IS� IN�GOOD�WORKING�ORDER

5HIS�GRAB� SHOWS�THE��>P;H=?>��GCA;��H;FSM?L�
TEST� FOR�THE�7IDEO�PORT� "GAIN� ALL� PINS�ARE�
IDENTIFIED
� AND�THEIR�FUNCTION�DESCRIBED� IN� A�
WINDOW� *N�THIS� CASE� *� HAD�THOUGHT� *� HAD�A� FAULT�
WITH�MY�.*%*� INTERFACE� AND� WAS� READY� TO�PLAN�
SURGERY
� WHEN�BY� CHANCE� THE�SOFTWARE� TOLD�ME�
THAT�THE� ���V�WAS� DOWN�ON�BOTH�MY� SERIAL� AND�
VIDEO� PORTS� *T� THEN� SUGGESTED� *� CHECK� A� SPECIFIC�
FUSE
� FOLLOWED�BY�ONE�OF�THE� RESISTORS
� AND�THAT� S�
WHERE� THE� PROBLEM� TURNED�OUT� TO�BE� 5HIS�
INFORMATION�WAS� INVALUABLE� THE� FAULT�WAS� NOT�
NECESSARILY� APPARENT� THE�"MIGA�WORKED� FINE
�
AND� *� HAD�NO�REASON�TO�SUSPECT� A� PROBLEM

5HIS� IS�ONE�OF�THE� EARLY�TESTS� ON�THE�$OMMODORE�
TEST�DISK� 5HIS�CHECK� LOOKS�AT� THE�COLOUR�OUTPUT�
FROM�THE�"MIGA
� CHECKING�ALL�OF�THE�)".��
����
COLOURS� AVAILABLE�

 ,(& �2'.//$1�^ �(224$����^ �)4-$� ����� ,
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�������.EMBERSHIP�`�����FOR�LIFE�

����"MIGA�$LUB�1OSTAL�SOFTWARE
� IDEAS�ETC��4"&�
��BLANK�DISK�FOR�DETAILS��$ONTACT�1ETER�%UCKETT

���"VON�$LOSE
�"DDLESTONE
�4URREY�,5����+��
h �������������AFTER��PM��.EMBERSHIP�FREE��
�����1LOTTER�(ROUP�	*$16(
�+OHN�#ENTLEY�� �
�����������
������.ICRO�1ROGRAMMING�".04
�BIMONTHLY�
FANZINE
�1%
� 	'ISH�����
�.EMBERSHIP����''�OR�
`����$ONTACT�'�.OREAU
�����RUE�+EAN�'OLLAIN
�
������4AINT�-O
�'RANCE�h �����������
���#IT�$LUB�'OR�USERS�OF�7IDEO�5OASTER
�0PAL�7Ic
SION
�%$57�AND�""("�MACHINES��$ONTACT�(ORDON�
,EENAN
����4KIRSA�1LACE
�(LASGOW�(����&&�
4END�STAMP�FOR�DETAILS��.EMBERSHIP�FEE�`���A�
YEAR�
"CTION�3EPLAY�6SERS�$LUB�'OR�HELP
�TIPS
� LISTS�OF�
POKES��'REE��'OR�MORE�DETAILS�CONTACT�(ORDON�
)AGAN
����.UIRSIDE�"VENUE
� ,IRKINTILLOCH
�(LASc
GOW�(����13
"DEN�1%�"DVICE�AND�"MOS�FOR�BEGINNERS
�CHEATS��
'REE�MEMBERSHIP��4"&�PLUS�DISK�TO�%EN�3OUNDc
ING
���1RIMROSE�-ANE
�.IAMI�#EACH
�5RUSTHORPE�
3OAD
�4UTTON�ON�4EA
�-INES�-/����+;�
"LLBIT�$OMPUTER�$LUB�(ENERAL�HINTS�AND�TIPS
� ADc
VICE
�COMPETITIONS
�DRAWS
�SHOP��&NTRANCE�FEE�
`������$ONTACT�.ICK
�����$LAUGHTON�"VE
�$REWE
�
$HESHIRE�$8���&5
"LPHA�1%�$ONTACT�(REIG�)ARPER
���8HICKHAM�
4TREET
�&ASINGTON
�1ETERLEE
�$O�%URHAM�43���%+��
"MIGA�"DDICTS�/EWSLETTER�AND�OPEN�NIGHTS�'OR�
INFO�4"&�TO�"�.INNOCK
�$LONKELLY
�#INN
�$O�0FFALY
�
*RELAND
"MIGA�"RTISTS�$LUB����3OUNDHAY�.OUNT
� -EEDS�
-4���%8��'OR�"MIGA�ARTISTS
�MUSICIANS�AND�
CODERS��1IRATES�NOT�WELCOME��'REE��h �,AM�ON�
�����������
����PM
"MIGA�"THENS�CLUB�1%�SWAPS
�TIPS
�CHEATS�ETC��
'REE�MEMBERSHIP
�JUST�NEW�1%�OR�TIPS�IN�EXc
CHANGE�FOR�OUR�SERVICES��$ONTACT�4TEFANOS�1A��
PAMICHAEL
���%ERFELD�3D
�1ATISIA
� ������"THENS
�
(REECE�� h ������������
"MIGA#"4*$�CLUB�'REE�BI�MONTHLY�DISK
�HELP�FOR�
BEGINNERS�AND�EXPERTS��.EMBERSHIP�`���YEAR��
$ONTACT��$ONRAN�"HMAD
����8EYBRIDGE�3D
�5HORNc
TON�)EATH
�4URREY�$3���-/�h���������������
"MIGA�#EGINNERSn�$LUB�����8HITEHILL�1ARK
� -I��
MAVIDY
�$O�� -ONDONDERRY�#5���02(��$LUB�TO�HELP�
NEWCOMERS��#I�MONTHLY�CLUB�DISK
�AND�A�SMALL� 1%�
LIBRARY��.EMBERSHIP�`��FOR�A�SINGLE�DISK
�OR�̀ ����
FOR�EVERY�ISSUE
"MIGA�#OATOWNERS�"LL�THINGS�NAUTICAL
�8):�EXc
CHANGE
�NAUTICAL�AID�PROGRAMS�ETC�� 'REE�MEMBERc

SHIP
� SEND�4"&�TO�%��#EET�FOR�DETAILS�� -OCK
�
#RANSTON�'EN
�-INCOLNSHIRE�-/���6/�
"MIGA�$LUB�/EWSLETTER
�DISKS
�1%�ETC�`���MEMc
BERSHIP��4END�4"&�FOR�DETAILS�TO�*MP
�����'ALLO��
DEN�8AY
�)AMPSTEAD�(ARDEN�4UBURB
�-ONDON�
/8����4&�i ��������������
"MIGA�(RAPHICS�$LUB�*�WANT�TO�SET�ONE�UP��#UT�TO�
DO�SO
� *�NEED�YOUR�HELP
� *F�ENOUGH�OF�YOU�REPLY
�
YOUR�GRAPHICS�CAN�ONLY�BENEFIT�� 'OR�DETAILS�YOU�
SHOULD�WRITE�TO�+ONATHAN�.C#RIEN
����%RUMBAWN
�
&NNISKILLEN
� 'ERMANGH�#5����/'�
"MIGA�)ELPLINE�$ONTACT�(ORDON�,EENAN
����
4KIRSA�1LACE
�(LASGOW�(����&&��4OFTWARE��HARDc
WARE�HELP�SERVICE
�FREE�1%
�%51�PROBLEMS�SORTED
�
PLUS�GENERAL�"MIGA�CHIT�CHAT�� 4END�A�STAMP�FOR�
FULL�DETAILS��.EMBERSHIP�`���PER�YEAR�
"MIGA�.ANIA�#I�MONTHLY�PUBLICATION�	����PAGES
��
1UBLIC�DOMAIN
� LICENSEWARE
�BARGAINS
�CLASSIFIEDS
�
FREE�ADVICE
�FREE�GIFTS
�FREE�DISKS��"NNUAL�MEMc
BERSHIP�`����$ONTACT�%�$RYER
����#LACKBULL�3D
�
'OLKESTONE
�,ENT�$5����29�
"MIGA�.ANIACS�)ELP�(RAPHICS
�SOUND
�8#
�PROc
GRAMMING
�HELP�� #EGINNERS�WELCOME�� 'REE�MEMc
BERSHIP�	BY�POST
��$ONTACT�+OHNNY
���5AN�Y�(RAIS
�
$AERNARFON�3D
�#ANGOR�--����4%�
"MIGA�.USICIANS�$LUB�.EMBERSHIP�GETS�YOU�A�
DISK�WITH����*''�SAMPLES�A�MONTH�FOR����MONTHS��
"LSO�SAMPLE�SERVICE��.EMBERSHIP�`����$ONTACT�
(AVIN�8YLIE
�(UTHRIE�4TREET
�$ARNOUSTIE
�"NGUS�
"MIGA�/AVIGATION�$ONTACT�%AVE�5HOMAS��A
�"L��
LISTER�4T
�/EATH
�8�(LAMORGAN��1%
�ADVICE
�EVEN�
SMALL� REPAIRS�AND�SOCIAL�EVENINGS��8EDS���� �
�PM��.EMBERSHIP�`���PER�YEAR�
"MIGA�/ETWORK�INTERNATIONAL���MONTHLY�CLUB�
DISK
� REVIEWS
� ADVICE�� 'OR�INFO�CONTACT�1HIL�OR�
4TEVE������%ENBY�%ALE�3D�&AST
�8AKEFIELD
�8�
:ORKS�8'���"&
"MIGA�6TD�%ISK�BASED
� REVIEWS
�COMPETITIONS
�
HELP�SERVICE
� ##4
�GAMES�AND�UTILS��$ONTACT�%�
$OLLINGWOOD
����-INDEN�$LOSE
�)UTTON�3UDLEY
�
:ARM
�$LEVELAND�54���0)9��.EMBERSHIP�`���A�
YEAR�
"MIGA�6SERS�,LUB
�8INDSOR�)OUSE
� ���$ASTLE�4T
�
#ODMIN
�$ORNWALL�1-����%9��.EETS�EVERY�'RIDAY�
FROM�������PM
�TO�EXPAND�MEMBERS�� KNOWLEDGE�
OF�"MIGA�AND�TO�HELP�SOLVE�PEOPLEnS�PROBLEMS��
$ONTACT�+ACK�5AILING
"MIGA�7IDEO�1RODUCERSn�(ROUP�%ISK�MAGAZINE�
FIVE�TIMES�A�YEAR��MEETS�QUARTERLY�IN�4WINDON��0Bc
JECT�LIBRARY�FOR�MAINSTREAM�"MIGA��%�PROGRAMS�
�$G;ACH?��.=OFJN�� 1C>?I.=;J?��ETC
�� 'OR�INFO�4"&�
TO�+�4TRUTTON
���3OCHFORD�$L
�(RANGE�1ARK
�4WINc

DON
�8ILTS�4/���"#�h �������������BEFORE�
�PM��.EMBERSHIP�FEE�`���A�YEAR�
"MIGA�8ITHAM�6SERSn�(ROUP����)IGHFIELDS�3D
�
8ITHAM
�&SSEX�$.���-8��5IPS�AND�#ASIC�PROc
GRAMS��,�"NDERSON�h �������������
"MIGAHOLICS�$LUB�%ISK�MAGAZINE�COVERS�1%
�PROc
GRAMMING
�MUSIC
�ART
�%51
�AND�MORE��'REE�MEMc
BERSHIP��$ONTACT�,EVIN�#RYAN
����$OUTTS�)OUSE
�
$HARLTON
� -ONDON�4&���"4�h ��������������&XT�
���
"MIGA4OC�1%
�TIPS
�CHEATS
�.*%*
�PROGRAMMING
�
DISK�MAGAZINE
� ALL�WELCOME�� 'REE�MEMBERSHIP��
$ONTACT�/EIL�$ARTWRIGHT
����4T�8INEFRIDES�"VE
�
.ANOR�1ARK
� -ONDON�&����)2�h ��������������
"MIGA�6SERS�(ROUP�1ART�**�"DVICE
�TECHNICAL�SUPc
PORT
�##4
� 1%�LIBRARY
�TUITION
�ETC��$ONTACT�"NDY�
8ILKINSON
����(LEN�&LDON�3OAD
�-YTHAM�4T�"NNES
�
-ANCASHIRE�':���"9�h �������������� 'REE�MEMc
BERSHIP�
"MIGA�6SERS�-UTON�8E�NEED�MORE�MEMBERS�
)ELP�AND�ADVICE�EXCHANGE�OF�INFORMATION
�SWAPc
PING�1%�GAMES
�GENERAL�CHAT�� 'REE�MEMBERSHIP��
1LEASE�PHONE�%AVE�+�/OBLE�ON�������������
"MIGOS�1%�-ARGE�1%�LIBRARY�� �`��FOR�CATALOGUE�
DISK�� 'OR�MORE�DETAILS�CONTACT�3OLAND�"RNOLD
� ���
.AYFAIR�"VE
� *LFORD
� &SSEX�*(���%-�i ���������
����
".*�*/'0�*NTERESTED�IN�THE�SERIOUS�SIDE�OF�THE�
"MIGA �THEN�SEND�AND�4"&�TO�1AUL�$APARN
�
)OMESIDE
�)IGHER�8ARBERRY�3OAD
�5ORQUAY
�%EVON�
52��4'�
".04�1ROGRAMMER�$LUB�'REE�MEMBERSHIP
� SWAP�
".04�PROGRAMS�AND�1%
�DISK�MAGAZINE�AND�HELP�
FOR�NEW�USERS��$ONTACT�(ARETH�%OWNES�1OWELL
���
#RASSEY�"VENUE
�#ROADSTAIRS
� ,ENT�$5����%4�
".04�1ROGRAMMERS�&XCHANGE�'REE�MEMBERc
SHIP��4WAPPING�SOFTWARE�AND�IDEAS��)ELP�AVAILc
ABLE��+� -ANNG
���.AJESTIC�3D
�)ATCH�8ARREN
�
#ASINGSTOKE
�)ANTS�3(����9%�
".04�1ROGRAMMERS�(ROUP�+OHN�.ULLEN�AT����
-ONSSDALE�4T
�8ORKINGTON
�$UMBRIA�$"����:%��
)INTS
�TIPS
�TUTORIALS�TOO��4"&�FOR�INFO��`���MEMc
BERSHIP�FOR�BI�MONTHLY�DISK�MAG�
"NGUS�"MIGA�$%57�CLUB�$ONTACT�+�3OBERTSON

��A�)IGH�4T
�#RECHIN
�"NGUS�%%���&3�h ������
��������3EVIEW�SOFTWARE
�DISCUSS�ANYTHING�
"MIGA��'REE�MEMBERSHIP�
"1%&(�	"MIGA�1UBLIC�%OMAIN�&XCHANGE�(ROUP
�
-ASER�PRINTING�SERVICE
�FREE�1%
�"DVICE�SERVICE
�
UTIL�DISKS�FOR�MEMBERS
�1%�SWAPS��$ONTACT�
3ICHARD�#ROWN
�"1%&(
����)IGH�4TREET
�.UNDES��
LEY
�/ORFOLK�/3����"&�h ��������������.EMBERc
SHIP�FEE�`��A�YEAR�
"RTMAN�/EWS
�VIEWS
� REVIEWS
�FREE�1%�FOR�YOUR�ARc
TICLES�� 'REE�MEMBERSHIP��4END�BLANK�DISK���4"&�
FOR�FREE�DISK�MAG�AND���FREE�GAMES�TO�"�(REENc
WOOD
����/ORTHWELL�(ATE
�0TLEY
�8EST�:ORKS�-4���
�%/�� ������������
"SIA�"MIGA�"SSOCIATION�/EWSLETTER
�1%
� INFORMAc
TION
�ADVICE
� IDEAS
�EXCHANGES��.EMBERSHIP�
),�����PER�ANNUM��'OR�MORE�INFO�CONTACT�1ETE�
"LEX
�3OOM���C
� 'ORTUNE�$OURT
�����5AK�)LNG�4T
�
,OWLOON
�)ONG�,ONG��h ���������
"STRO�1%�4END�4"&�AND�BLANK�DISK�FOR�CATALOGUE��
)ELP�AND�ADVICE�ALSO�AVAILABLE��$ONTACT�%�#ENc
SON
� ��4KIDDAW�$OURT
�/UNTHORPE
�.IDDLESc
BROUGH
�$LEVELAND�54��03%�
"TLANTIC�8AVE�##4����S�OF�FILES�FOR�DOWNLOAD��
%51
�CLIP�ART
�GRAPHICS
�UTILITIES�� 'IRST�����MEMc
BERS�GET�UNLIMITED�DOWNLOADS�FOR�LIFE�� 'REE�MEMc
BERSHIP��.ESSAGE�AREAS�RANGING�FROM�SPORT�TO�
COOKERY��"LL�"MIGA�##4��$ALL�������������	����
� ������BAUD��NL
����HOURS�A�DAY�
"6('-�VZW�BI�MONTHLY�NEWSLETTER
�1%
�DISTRIBUTION�
��SUPPORT�OF�#ELGIAN�PROGRAMS
�REGISTRATION�SITE
�
TIPS�� ����#FR�YEAR�MEMBERSHIP��$ONTACT�-IEVEN�
-EMA
�.EESBERG���
������)OLSBEEK
�#ELGIUM�
"VON�.ICRO�$OMPUTER�4ERIOUS�$LUB�5HE�FIRST�4UNc
DAY�NIGHT�OF�EACH�MONTH����������
�MEMBERS�
��P�GUESTS�`���$ENTRE�FOR�THE�DEAF
� ������,ING�
4QUARE
� #RISTOL�#4���+-�'AX��������������
#ASIC�1ROGRAMMERS��(ROUP����2UEEN�&LIZABETH�
%R
�/ORMANTON
�8EST�:ORKS�8'���+'�� &NCOURAGES�
THE�USE�OF�#ASIC
�EXCHANGES� IDEAS�AND�ASSISTS�
BEGINNERS�TO�THE�LANGUAGE�� 'REE�NEWSLETTER�.ARK�
#LACKALL�h �������������
#ATTYnS�1%�&VERYTHING�TO�DO�WITH�1%�� �FRIENDLY�
HELP�AND�ADVICE��$ONTACT�LAN�OR�-YNN�#ATTISON
� ��

+ � %ENMARK�3OAD
�/ORTHAMPTON�//���23�h �����

#EACONSFIELD�AND�%ISTRICT�$$�$ONTACT�1HILIP�-ISH��
MAN�h ����������������3USSELL�$OURT
�$HE��
SHAM
�#UCKS��.EETINGS�AT�4T�.ICHAELS�)ALL
�4T�
.ICHAELS�(REEN
�#EACONSFIELD������� �����PM��
1ROGRAMMING
�GAMING�SWAPPING�1%
�HAVING�FUN��
.EMBERSHIP�`���FOR���MONTHS�
#IBLE�#UREAU�ONLINE�SCRIPTURE�OUTPUT�AND�INFORMAL�
BIBLE�STUDY��2UARTERLY�MEETINGS
�MEMBERSHIP�̀ ��
QUARTERLY��$ONTACT�"�%�
����#RODIE�)OUSE
����)AR��
COURT�"VENUE
�8ALLINGTON
�4URREY�4.���"3�h �����
��������
#LOOMFIELD�7IDEO�AND�$OMPUTING�#EGINNERS
�
VIDEO�TECHNIQUES��.EETINGS�AT� #LOOMFIELD�$OMc
MUNITY�$ENTRE
�/ARBERTH
�����PM�ALTERNATE�5UESc
DAYS�� .EMBERSHIP�`���$ONTACT�.RS�#ERYL�
)UGHES
�/ASHVILLE
����(LYNDERI
�$ARMARTHEN

%YFED�4"����&9�i �������������
#OURNEMOUTH�"MIGA�$LUB�1ROBLEMS
�FUN
� SOCIAL�
BEGINNERS�WELCOME��'REE��$ONTACT�1�$HAMBERLAIN

���)OMEOAKS
����8IMBORNE�3OAD

#OURNEMOUTH
�%ORSET�#)���2"�h �������������
#3���$+�$OMPUTER�$LUB�#�3OBINSON�AT����'AIRc
WAY�3D
�4HEPSHED
� -OUGHBOROUGH
� -EICESTERc
SHIRE
� -&����%4�TR������������OR�������
��������3EGULAR�DISK�MAG�PACKED�WITH�TIPS
� REc
VIEWS�OF�GAMES�AND�SERIOUS�SOFTWARE
�GAME�
CHEATS�DATABASE
�DEMOS�AND�UTILS
�VERY�LARGE�1%�
LIBRARY��.EMBERSHIP�FEE�`�����
#US�4TOP�1%�FROM����TO���P�PER�DISK
�CHEATS
�
CLASSIFIEDS�AND�GOSSIP
�PLUS�COMPETITION�EVERY���
WEEKS�� 4END�4"&�AND���P�FOR�CATALOGUE�� -ISA�
5YREE
���8ESTBOURNE�3D
�.ARSH
�)UDDERSFIELD�
)%���-2
$ACOPHONY�	6NLIMITED
�"IMS�TO�CREATE�QUALITY�1%�
WITH�".04�AND�OTHERS��)ELP�GIVEN��.ARK�8ICK��
SON
����1ERROTT�$LOSE
�/ORTH�-EIGH
�8ITNEY
�0XON�
�9���36
$AMBERLEY�6SER�(ROUP�-ECTURES
�COMPETITIONS
�
ADVICE
�MEETINGS
�FREE�MEMBERSHIP�� 'OR�MORE�INFO�
CONTACT�'�8ELLBELOVE�h ��������������
$%57�6SERS�$LUB�5ECHNICAL�SUPPORT
�NEWS
�COMc
PILING�COMPATIBLE�SOFTWARE�LIST�� 'REE�MEMBERSHIP�
� JU ST�SEND�4"&��$ONTACT�+ULIAN�-AVANINI
� ����
'OURACRES�3D
�/EWALL�(REEN
�.ANCHESTER�.���
�&4
$HAMPION�1%�$LUB�1%�AT���P
�NEWSLETTERS
�ADc
VICE
� HELP�AND�MORE��.EMBERSHIP�`����$ONTACT�
4TEVE�1ICKETT
����4OMERSET�$LOSE
�$ATTERICK
�/�
:ORKSHIRE
�%-���)&
$HEAPO�1%�$LUB�/ON�PROFIT�MAKING�POSTAL�1%
�
NEWSLETTERS
�ADVICE��.EMBERSHIP�`���$ONTACT�
+ASON�.EACHEN
� *VY�$OTTAGE
�$HAPEL�3OAD
�#EAUc
MONT
�$LACTON
�&SSEX�$����0"3�
$HESTER�LE�4TREET����#IT�$OMPUTER�$LUB�(ROUND�
FLOOR�FUNCTION�SUITE
�5HE�$IVIC�$ENTRE
�/EWCASTLE�
3D
�$HESTER�LE�4TREET��.EETS�.ONDAYS�FROM�����c
����PM�� &XCHANGE�ADVICE�AND�SWAP�TIPS��i �1ETER�
.EARS�������������
$HIC�$OMPUTER�$LUB�'ULL�DETAILS�WITH�AN�4"&�TO�
45".1
�$HIC�$OMPUTER�$LUB
�10�#OX����
�(ER��
RARDS�$ROSS
�#UCKS�� 'OR�INFO�CONTACT�4TEVE�8INTER�
i ������������
$HRISnS�1%�(REAT�VALUE�PUBLIC�DOMAIN�COMPILAc
TIONS�� 4END�4"&�FOR�LIST��$ONTACT�$HRIS�$OAITE
����
.ERRYFIELDS�"VENUE
�)OCKLEY
�&SSEX�44���"-��
$)6%�'REE�MEMBERSHIP��4END�4"&�FOR�DETAILS�TO�
.R�.�4ELLARS
� ����/EWWARD�3D
�#ULFORD
�4ALISc
BURY
�8ILTS
� 41���")�h ������������
$LUB�������$OMPETITIONS
�PROGRAMMING
�MUSIC��
.EETS�)ARROGATE�-EISURE�$ENTRE
�.ONDAYS�
����PM���PM��4"&�TO�$HRIS�)UGHES
����8ALTON�
1ARK
�1ANNAL
�)ARROGATE
�/�:ORKS
�)(���&+�h �
�����������
$LUB�"MIGA�`���A�YEAR�FOR�1%�AND�A����HR�
HELPLINE�	������������
�� 'OR�MORE�INFO�SEND�4"&�
TO�$HRIS�-ONGLEY
���#OWES�-EA
� 4HINEY�3OW
�
)OUGHTON�-E�4PRING
�5YNE�AND�8EAR�
$LUB�'UTURA�"DVICE�TO�PROGRAMMERS�AND�BEGINc
NERS��4END�4"&�FOR�INFO�TO�(�)OLLAND
����)ERMIS��
TON
�.ONKSEATON
�8HITLEY�#AY
�5YNE���8EAR�/&���
�"/
$OMP�6�1AL�"USTRALIAN�GROUP�FOR�USERS�IN�THE�OUTc
BACK��/EWSLETTER
�HELPLINE
�1%�LIBRARY��.EMBERc
SHIP�"�����$OMP�6�1AL
� ����.ACARTHUR�4TREET
�
4ALE
�7ICTORIA�����
�"USTRALIA�
$OMPUTEQUE�4TEVE�-ALLEY�AT�*NSKIP�.EETING�)ALL
�
"SHURST
�4KELMERSDALE
�-ANCS�ON������������
����PM�� �������PM�EVERY�5UESDAY�� 'ROM�BEGINc
NER�TO�ADVANCED�USER��)ALF�YEAR�MEMBERSHIP�
`�����CHILDREN
�`��ADULTS�
$OMPUTER�$LUB����-ATON�3D
�)ASTINGS
� &AST�4USc
SEX�d��������������"����BIT�CLUB�DEDICATED�TO�
BEING�COMPUTER�ENTHUSIASTS�.EMBERSHIP�COSTS�
`���PER�YEAR

&$3�8.412$+%� +(23$#
(D�WMS�PSL�?�SQCP�EPMSN�UFGAF�GQLiR�JGQRCB�ML�RFGQ�N?EC��DGJJ�GL�RFC�DMPK�@CJMU�
DMP�WMSP�DPCC�CLRPW��2CLB�RR�RM��GCA;�.BIJJ?L�4QCP�&PMSNQ�+GQR�����
,MLKMSRF�2RPCCR��!?RF�! ���!6��6C�PCQCPTC�RFC�PGEFR�RM�PCDSQC�CLRPGCQ�

P � ���������������������������������������� �������������������������������������

J� (ROUP�NAME�������������������������������������������������������������� ����������������
J�5YPE�OF�ACTIVITIES����������������������������������������������������������������������
*
*� ������������������������������������������������� ��������������������������������������������������������������������������������������� �������������������������h

1LACE�OF�MEETINGS�������������� �
5IME�OF�MEETINGS��������������� �
$ONTACT�NAME��������������������� �
$ONTACT�TELEPHONE�NUMBER�

*
.EMBERSHIP�FEE�

DR` �  ,(& �2'.//$1�^ �(224$����^ �)4-$� ����



4 2 $ 1 � & 1 . 4 / 2

$OSMIC�1%�$ONTACT�4TEPHEN�'ERNIE
���%RAKIES�"Vc
ENUE
� *NVERNESS�*7���38��.EMBERSHIP�FREE��
DISKS���P�� �`���$ATALOGUE�DISK�`��
%ANISH�".04�USER�GROUP�#IMONTHLY�DISK�MAG
�`��
EACH
�1%�LIBRARY��4"&�FOR�INFO��$ONTACT�5OM�
1OULSEN
�4TENM� LLEN���
� �����)EDEHUSENE
�%,�
%ENMARK�d�������������
%ARLINGTON�$OMMODORE�6SERS�$LUB�/EWS
�DISc
COUNTS
�CHEAP�1%
�ADVICE
�NEWSLETTER�AND�MORE��
"NNUAL�MEMBERSHIP�`��� 'OR�FURTHER�INFO�CONTACT�4�
8HEATLEY
���3UBY�4T
�%ARLINGTON
�$OUNTY�%URHAM�
%-��0&/
%ELUXE�$HEATS�%ISK�6SER�(ROUP�4TEVEN�'REW�AT�
���$AMPDEN�(REEN
�4OLIHULL
�8EST�.IDLANDS
�#���
�)(��4OFTWARE�ADVICE��6PDATES�EVERY���MONTHS��
`��FOR�DISK�`��FOR�UPDATES�
&AST�.IDLANDS�"MIGA�6SER�(ROUP�4ELF�HELP�GROUP�
FOR�BEGINNERS�AND�EXPERIENCED�USERS��.EET�
8ILLOUGHBY�4COIAL�$LUB
�����PM�EVERY�8EDNESc
DAY�EVENING��$ONTACT�3ICHARD�)AYTHORN
����'EL��
STEAD�3OAD
�"SPLEY�&STATE
�/OTTINGHAM�d������
��������.EMBERSHIP�`��A�YEAR�
&DINBURGH�"MIGA�(ROUP�.EMBERSHIP�`�
� INc
CLUDES�FREE�ADVICE�AND�1%��$ONTACT�/EIL�.C3EA

��� ,INGSKNOWE�3OAD�/ORTH
�&DINBURGH�&)����%&�
WITH�4"&
&NFIELD�"MIGA�CLUB�'OR�INFO�CONTACT�4EAN�$LIFTON�
d���������������A�)OE�-ANE
� &NFIELD
�.IDDX�
.EET
�SWAP
�COMPETITIONS
�HELPING�NEW�USERS�
&NTERPRISE�1%�m'REEn�1%�IF�YOU�SUPPLY�DISKS�AND�
POSTAGE��.EMBERSHIP�`���PER�YEAR
�`��PER�
MONTH��5�.C-OUGHLIN
�����#ARKING�3OAD
�&AST�
)AM
�-ONDON�&���-#�i ��������������
&UREKA�1%�4MALL� LIBRARY�WITH�FRIENDLY�SERVICE����P�
PER�DISK��$ONTACT�-IAM�"LLEN
���)ARTWELL�$LOSE
�
/ORTHAMPTON�//���55
&XETER����#IT�6SER�(ROUP�"NDREW�%EELEY�OR�1HIL�
5REBY�AT���"�(LOUCESTERSHIRE�3D
�&XWICK
� &XETER
�
&9���&'��.EETING�EVERY�8EDNESDAY��PM��1ROc
GRAMMING�`��PER�ANNUM�
'REE�1%�$LUB�4END�DISK���4"&�FOR�MORE�INFO�TO�
"DRIAN�1ORTER
�����1RINCE�OF�8ALES�3D
�.ANOR
�
4HEFFIELD�4���'(��'REE�MEMBERSHIP�
'45�"MIGA�$LUB�#I�MONTHLY�NEWSLETTER
�ALL�TYPES�
OF�ACTIVITIES�� 'OR�̀ ���MEMBERSHIP�YOU�RECEIVE�
ONE�FREE�COMMERCIAL�GAME���ONE�1%�DISK������
FURTHER�1%�DISKS
�ONE�PER�MONTH��$ONTACT�5EL�OR�
+OHN
����(RASMERE�$LOSE
�1ENISTONE
�4HEFFIELD
�
:ORKS�4����)1�
'YLDE�$OMPUTER�$LUB�"LL�ASPECTS�OF�COMPUTING��
.EETS��PM
� -OSTOCK�(ARDENS�$OMMUNITY�$ENTRE
�
�ND�AND��TH�8EDNESDAY�OF�MONTH��`���PER�YEAR
�
��P�ON�DOOR��$ONTACT�$OLIN�#ISS
����5HE�&Sc
PLANADE
�'LEETWOOD
�-ANCS�':���#2�i ������
������
(ALACTIK�1%�4WAPS�AND�SELLS�1%��$ONTACT�&�/EWc
SOME
����$RUGAN�"VE
�,LNMEL�#AY
�$LWYD�--���
�%(��%EMOS
�MUSIC
�UTILITIES
�GAMES
���P�FOR�CATc
ALOGUE�DISK
(AME�4WAP�$LUB�4WAP�ORIGINAL�SOFTWARE�AND�
HARDWARE��.EMBERSHIP�`���$ONTACT�"DE�"JIDAHUN
�
4T�"NDREWS�)OUSE
�����/ORTH�3OAD
�4T�"NDREWS
�
#RISTOL�#4���")�h �������������
(AMER�-INK�*NTERNATIONAL�PEN�PAL�CLUB�FOR�GAMERS��
'REE�SWAP�SERVICE
�ADVICE�ON�TIPS�AND�CHEATS�� -IFE�
MEMBERSHIP�̀ ���$ONTACT�4TU
����$HURCHFIELD
�
8ARE
�)ERTS�4(���0&1�
('"�#ASIC�'ORUM�$ONTACT�+�'INDLAY�
d�������������OR�SEND�4"&�TO����$HURCH�3D
�
#RAUNSTON
�/R�%AVENTRY�/ORTHANTS�//����)2�
'REE�ADVICE�ON�PROGRAMMING�IN�('"��"LSO�TUTORIAL�
DISK�FOR�SALE��#EGINNERS�AND�ADVANCED�USERS�WELc
COME��'REE�MEMBERSHIP�
(IBRALTAR�"MIGA�6SERS�$LUB�1%�LIBRARY
�MONTHLY�
NEWSLETTER
�DISK�MAGAZINE
�COMPETITIONS
� REGULAR�
MEETINGS�	IN�THE�+OHN�.ACINTOSH�)ALL
��.EMBERc
SHIP�FROM�`��PER�YEAR��$ONTACT�%AVID�8INDER
���
-IME�5REE�-ODGE
�.ONTAGU�(ARDENS
�(IBRALTAR�d�
�������������
(URU�.ASTERS�1%�DEMOS�ETC
�CONTACT�THE�4HERIFF

���� 4HERBOURNE�3D
�#ANBURY
�8OLVERHAMPTON
�
87����&6�i �������������
)AMPSHIRE�1%�$LUB�.IKE�(ALLIENNE�AT���
�$AR��
LESS�$L
�3OWNES
�(OSPORT
�)ANTS
�1�����18�ON�
�������������1UBLIC�%OMAIN�%ISKS�AT���P��
.ONTHLY�COMPETITIONS��4"&�FOR�MORE�INFO�TO�THE�
ABOVE�ADDRESS��`���A�YEAR�
)ARLEYS�1%�4WAPARAMA�1UBLIC�DOMAIN�SWAPPING�
BY�MAIL��$ONTACT�(�7ARNEY
�����8ESTON�%RIVE
�
0TELY
�8EST�:ORKS�-4����%+�h �������������
)ASTINGS�"MIGA�(ROUP�%ISKS�COMPILED�FROM�BEST�
OF�1%�AT�ONLY���P��4END���STAMPS�FOR�CATALOGUE��
$ONTACT�(ORDON�-INDSAY
�����1ARKER�3OAD
�)ASTc
INGS
�&�4USSEX�5/����51
)EREFORD�"MIGA�(ROUP�.EMBERSHIP�FREE
�HELP
�EXc
CHANGE�OF�1%�AND�SHAREWARE�� -OTUS�5URBO���2UAD�
1LAYER�$HAMPIONSHIP��$ONTACT�+OHN�.ACDONALD
�
"LMA�$OTTAGE
�"LLENSMORE
�)EREFORD�)3���"5�A �
����������
)ERMIT�$OMPUTER�$LUB�)ARDWARE�HELP�AND�INFORc
MATION
�PROGRAM�SWAPPING��.EETINGS�����PM
�
.ONDAYS��.EMBERSHIP�`��PER�TERM
���P�PER

NIGHT��$ONTACT�+OHN�.AYNARD
�)ERMIT�$ENTRE
�
4HENFIELD�3OAD
�#RENTWOOD
�&SSEX�$.����"(�d�
�����������
)IGHLAND�1%�'REE�1%�LIST�CONTAINS�LOTS�OF�EDUCAc
TION
�BUSINESS�AND�GAMES�DISKS��'REE�ADVICE�TO�
BEGINNERS��$ONTACT�%AVID�1AULIN
�����%RUMROSSIE�
"VENUE
� *NVERNESS�*6���49�h ��������������
)ORNESOFT�1%�0VER������"MIGA�1%�FROM���P�TO�
��P�� 4END�4"&�FOR�FREE�DISK�CATALOGUE��$ONTACT�
$HRIS�)ORNE����4TANWELL�$L
�8INCOBANK
�4HEFFIELD�
4���1;
)54�	.ALTA
� 'REE�MEMBERSHIP��$ONTACT�,�$AS��
SAR
�#LOCK���'LAT
���)�&�)AL�5MIEM
�;EJTUN�;5/���
.ALTA�d�������
)YNDBURN�"MIGA�6SERS�$LUB�5UITION
�ADVICE
�1%
�
AND�MORE��.EETS�.ONDAYS
��PM
�AT�THE�$ANINE�
$LUB
�"CCRINGTON�	`��ON�THE�DOOR
��$ONTACT�/IGEL�
3IGBY
���#RECON�"VENUE
�0SWALDTWISTLE
� -ANc
CASHIRE�##���24�d�������������
*MAGINE�0BJECT�.AKERS�8ILL�MAKE�*MAGINE�OBc
JECTS�OF�MOST�FORMS�AND�SUPPLY�ALREADY�PRODUCED�
OBJECTS�UNDER�REQUEST�� 4END�4"E�FOR�MORE�INFO��
$ONTACT�$HARLES�.O
����$ALDER�$RESCENT

5AUNTON
�4OMERSET�5"���/)��.EMBERSHIP�FREE��
CHARGE�FOR�EACH�OBJECT�ONLY�
*MPULSE�##4�$OMMS
�CHAT
�FILES
�GAMES�AND�
CHAT��$ONTACT�+AMES�/ORRIS�d�������������
�ONc
LINE���PM�TILL��PM�THE�NEXT�DAY�������)45��
*NCANTATION�1%�1%�EXCHANGE�AND�CORRESPONc
DENCE
�TIPS�ETC���"����SUPPORT��$ONTACT�+EZ
� ���
4ANDFIELD�7ILLAS
�5ADCASTER
�/�:ORKS�-4����"8�
d��������������.EMBERSHIP�FREE
�DISKS�`���
*NDEPENDENT�$OMMODORE�1RODUCTS�6SERSn�(ROUP�
'REE�1%�SOFTWARE
�����PAGE�JOURNAL
�TECHNICAL�
HELPLINES�AND�DISCOUNTS��$ONTACT�THE�.EMBERSHIP�
4ECRETARY
�10�#OX�����
� -ONDON�/���65�W�����
���������AFTER��PM
�OR�YOUR�LOCAL�BRANCH��
$HELMSFORD�i �%AVID�&LLIOTT�������������
$OVENTRY��R�8ILL� -IGHT�������������
%UBLIN�O�(EOFFREY�3EEVES��������������������
&XETER�d�+OHN�#UCKLE�������������
.ACCLESFIELD�d�1ETER�3ICHARDSON������������
.ID�5HAMES�i �.IKE�)ATT�������������

	����PM

4OLENT�i �"NTHONY�%IMMER�������������
4OUTH�&AST�d�+OHN�#ICKERSTAFF��������������
4OUTH�8ALES�d�LAN�,ELLY�������������
4OUTH�8EST�d�1ETER�.ILES������������
4TEVENAGE�d�#RIAN�(RAINGER�������������
4TOKE�ON�5RENT�d�%AVID�3OSE�������������	EVE
�
8ATFORD�d�#OB�3IGBY�������������
8EST�3IDING�h �,EVIN�.ORTON�������������
8IGAN�d�#RIAN�$ASWELL�������������
*N�5OUCH�"MIGA�1ENPALS
�CONTACTS
�1%
� SWAPS�
`�����PER�YEAR�� 'OR�MORE�INFORMATION�CONTACT�1�
"LLEN
������������
�10�#OX���
�-INGFIELD
�4URREY�
3)���:+
++$�"MIGA�CORRESPONDENCE�COURSE�`���PER�YEAR��
$ONTACT�10�#OX���
�)IGH�8YCOMBE
�#UCKS�)1���
�6'��d������������
,ENT�:OUTH�$OMPUTER�(ROUP�$ONTACT�+IM�'ANNING�
?�������������/ORTH�:OUTH�$ENTRE
�&SSELLA�3D
�
"SHFORD
� ,ENT��.EETINGS�AT�THE�/ORTH�:OUTH�$ENc
TRE
�5HURSDAYS���� ���PM�COMPUTER�FAIR�VISITS
�
VIDEO�AND�%51�WORK
�MONTHLY�NEWSLETTER�.EMBERc
SHIP���P�PER�MONTH
,5nS�1%�LIBRARY�"MIGA�CONTACTS
�SWAPS
�ETC����P�
EACH�DISK��$ONTACT�+�)ICKS
����5HE�%RIVE
�3OCH��
FORD
�&SSEX�44���22�d��������������4"&�FOR�
CATALOGUE�DISK�
-ANGHAM�1%�4END�4"&�AND�BLANK�DISK�FOR�A�FREE�
VIRUS�KILLER�ANS�CATALOGUE��$ONTACT�3ICHARD�1AYNE
�
���8OLVERHAMPTON�3OAD
�$ODSALL
�8OLVERHAMPc
TON�86���1-�
-ONDONZONE�1%�1%�LIBRARY
�SWAPS�AND�COPYING
�
CHEATS�AND�HINTS�DISKS��$ONTACT�4�+�8YNNE
�����
#OWES�3OAD
�/EW�4OUTHGATE
�-ONDON�/ I L ��#"�
d��������������� .EET��ND�8EDNESDAY�EVERY�
MONTH��.EMBERSHIP�FREE��SEND�BLANK�DISK���
STAMPED�4"&�FOR�LIBRARY�DISK�
-OTHIAN�"MIGA�6SERS�(ROUP�$ONTACT�"NDREW�
.ACKIE�i ����������������#IRNIEHILL�"VE
�#ATHc
GATE
�8�-OTHIAN�&)����33�"DVICE�AND�HELP�IN�
BUYING�HARDWARE
�SOFTWARE�ETC
�GROUP�BUYING
�DEALc
ERSn�CIRCULARS�WELCOME��.EMBERSHIP�FREE�
.AGIC�8INDOWS�)�8�PROJECTS
�PROGRAMMING
�1%
�
HELP�AND�ADVICE�ON�ALL�TOPICS
� BEGINNERS�WELCOME��
'OR�MORE�INFO�SEND�4"&�TO�'RAME
����4T�#ENETS�
3OAD
�4TALHAM
�/ORWICH
�/ORFOLK�/3����%/�
.ARITIME�"MIGA�$LUB�.ARITIME�COMPUTING
� INTERc
ACT�WITH�SEAFARERS�ASHORE�ON�"MIGAS��$ONTACT�
$%3�,�0SEI
�(/�4HIPS�3EFIT�0FFICE
����3UE�DE�LA�
#RETONNIERE
�������$HERBOURG
�'RANCE��h ����
��������
.ARKSMAN�	5ROJAN�1HAZER�USER�GROUP
�$ONTACT�
%AVID�(REEN
����5HICKET�%RIVE
�.ALTBY
�3OTHERc
HAM
�4�:ORKSHIRE�4����-#�1ROMOTES�USE�OF�THE�
5ROJAN�1HAZER
�SWAPS�1%�AND�OWN�PROGRAMS
�DISK�
MAGAZINE
.ASTER�1%�1%�FROM���P
�GENERAL�HELP��'OR�INFO�
SEND�4"&��$ONTACT�"LAN�)INES
����4CHOOL� -ANE
�
&ATON�#RAY
�#EDS�-6���%5��.EMBERSHIP�FREE�
.&%�6SERS�(ROUP�$LUB�FOR�ALL�USERS�OF�0CTA.&%�

#I�MONTHLY�DISK�MAGAZINE
�ADVICE
�NEWS
�COMPETIc
TIONS��$ONTACT�3ICHARD�#ANNISTER
���(LEVUM�3OAD
�
4WINDON
�8ILTS�4/���"'��.EMBERSHIP�FREE
�SEND�
4"&�FOR�DETAILS�
.ELTON�"MIGA�6SERS�1%
�SERIOUS
� ADVICE��/O�PIc
RATES�� #EGINNERS���EXPERTS�WELCOME��$ONTACT�
4TEPHEN�.OWBRAY
����'ERNELEY�$RESCENT
�.ELTON�
.OWBRAY
�-EICS�-&����3;�d������������EVES��
/AVAN�$OMPUTER�$LUB�4OFTWARE�REVIEWING
�GRAPHc
ICS
�BUSINESS
�EWS�AND�CHAT��.EET�VARIOUS�HOTELS�
IN�/AVAN
�������PM��$ONTACT�.ARK�"RNOLD
�$AN��
NISTOWN
�/AVAN
�$O�.EATH
�&IRE�d������������
.EMBERSHIP�`��PER�YEAR�
/� *RELAND�"MIGA�6SER�$ONTACT�4TEPHEN�)AMER

���$REBILLY�3D
� #ALLYMENA
�$O�"NTRIM�#5����%4��
%ISK�BASED�MAG�̀ �����PER�ISSUE�� 'REE�1%
�4"&�
FOR�FURTHER�INFO
/EW�)ALL�"MIGA�6SERS�$LUB�(AMES
�GRAPHICS
�
MUSIC
�8ORKBENCH�PROGRAMMING��.EETS��PM�
EVERY�5UESDAY
�/EW�)ALL�4OCIAL�$LUB
�����#URY�
3D
�%AWTENSTALL��.EMBERSHIP�`��PER�YEAR
�UNDER�
��S�NOT�ALLOWED��$ONTACT�#ILL�(RUNDY
�����4TANLEY�
4T
�"CCRINGTON
�-ANCASHIRE�d�������������
/UMERO�6NO�1%
�SWAPPING
�COMPETITIONS
�PEN�
PALS��`�����YEAR��$ONTACT�%ILLON�&YRE
����#URSTALL�
)ILL
� #RIDLINGTON
�/�)UMBERSIDE�:�����/1�
���4URREY�1%�$OMMERICAL�SOFTWARE�SWAP
�CLASSIc
FIED�ADS
�DISKS���P�EACH��$ONTACT�$RAIG�5ONGUE
�
$OPTHORNE
�&PSOM�3D
�-EATHERHEAD
�4URREY�,5���
�41�d�������������
1ASCAL�1ROGRAMMERS�(ROUP�%ISK�BASED�NEWSLETc
TER�FOR�)IGHSPEED�1ASCAL�USERS�� 'REE�MEMBERc
SHIP��$ONTACT�$OLIN�:ARNALL
����.ANCHESTER�3D
�
8ILMSLOW
�$HESHIRE�4,���+2�
1ENNINE�"MIGA�$LUB����4PENCER�4TREET
�,EIGHLEY
�
8EST�:ORKSHIRE�#%����#6�� 'REE�MEMBERSHIP
�
FREE�ADVICE�AND�A�NEWSLETTER��$ONTACT�/EVILLE�"RMc
STRONG�FOR�MORE�INFO�d�������������
1ERTH�AND�%ISTRICT�"MATEUR�$OMPUTER�4OCIETY�
'OR�FURTHER�INFORMATION�CONTACT�"LASTAIR�.AC1HER��
SON�����(LASGOW�3D
�1ERTH��.EETINGS�THIRD�5UESc
DAY�IN�EVERY�MONTH
��PM��(ENERAL�ADVICE
�TALKS
�
"MIGA�1%��.EMBERSHIP�`��OR�FREE�FOR�UNDER���S�
1ETE�S�1%�1%�FROM�ONLY�̀ ��PER�DISK��4END���P�
FOR�DISK�CATALOGUE�TO�1ETER�(ARRETT
�$HESTNUT�$OTc
TAGE
�8HITE�-ION�3OAD
�"MERSHAM
�#UCKS�)1��
�+3
1HOENIX�%EMO�$ODERS
�MUSICIANS
�ARTISTS�AND�DEc
SIGNERS�MAKING�THE�BEST�DEMOS�� 'REE�MEMBERc
SHIP��$ONTACT�'RANK
����)ALL�3OAD
�$HADWELL�
)EATH
�3OMFORD
� &SSEX
�3.���6 �d���������
����
1UBLIC�%OMAIN�&XCHANGE�%EMOS
�MUSIC
�UTILITIES
�
ANIMATION��"NNUAL�FEE�`��$ONTACT�%�.C-EISH
����
5AUNTON�"VE
�-EIGH
�-ANCS�8/���15�
1UBLIC�%OMAIN�6SER�(ROUP�4WAPS�1%
�PROVIDES�
ADVICE��4"&�TO����0XFORD�3D
�(UILDFORD
�4URREY�
16(�$ONTACT�4�+ACKSON�A �������������8HITE��
BEAM�$OTTAGE
�5RERHYNGYLL
�$OWBRIDGE
�4�(LAMORc
GAN�$HEAP�1%�LIBRARY
�SWAP�HINTS
� REVIEWS
�
ARTICLES�ETC��4END�AN�4"&�FOR�FURTHER�DETAILS�
2UALITY�"MIGA�1%�0NLY�`�����PER�DISK��4END�4"&�
FOR�FREE�CATALOGUE�TO�+OHN�.AC-EOD
���8ORCESTER�
"VENUE
�(RIMSBY
�4OUTH�)UMBERSIDE�%/����&:�
3EDBURN�$OMPUTER�6SERS�(ROUP�)ELP
�IDEAS
�1$
�
GRAPHICS�AND�BUSINESS��.EETS�EVERY�SECOND�
8EDNESDAY������PM�TO������PM��$ONTACT�3UBY�
"NDERSON�h �������������
3OBOTRONIX�"MIGA�$LUB�#I�MONTHLY�NEWSLETTER
�
TIPS
�CHEATS
� PROGRAMMING�SUPPORT
�ADVICE��4END�
4"&�FOR�DETAILS��$ONTACT�1�4YMONDS
����$ENTURY�
3OAD
�$OBHOLM
�(T�:ARMOUTH
�/ORFOLK�/3���0#9�

�����������
�.EMBERSHIP�`���A�YEAR�
3YE�"MIGA�(ROUP�3EGULAR�NEWSLETTER
�SWAP�MEET�
AT�THE�3YE�$OMMUNITY�$ENTRE�� 'OR�INFO�CONTACT�
0LIVER�$AMPION
����5HE�.INT
�3YE
� &�4USSEX�
5/����&8�P �������������
4HIELDSOFT�1%�AT����%OREN�"VENUE
�3HYLL
�$LWYD�
--����-&��#"4*$
�".04
�$-*�HELP��'REE�CATALOGUE�
DISK��.EMBERSHIP�FREE�W�������������
4HERLOCK�1%�2UARTERLY�DISK�MAG
�HELP�AND�ADVICE�
FOR�BEGINNERS����P�PER�DISK��"�%OYLE
����.ILTON�
4TREET
�8ARRENPOINT
�$O�%OWN
�/� *RELAND�
4HROPSHIRE�"MIGA�-INK�"DVICE
�MONTHLY�DISK�MAG
�
1%��'REE�MEMBERSHIP��$ONTACT�/�$OCKAYNE
���
%ODMOOR�(RANGE
�3ANDLAY
�5ELFORD
�4HROPSHIRE�
5'���"8�i �������������
4ITTINGBOURNE�$O�OP�$OMPUTER�$LUB�1ROGRAMc
MING
�1%
�GAMES
�FREE�WRITE�IN�ADVICE�SERVICE��
`���YEAR
�`��UNWAGED��.EETINGS�.ONDAYS�
���PM�AT�.ALL�BENEATH�3EGIS�4UITE��$ONTACT�
"NDY
�6NIT���
�5HE�.ALL
���������&AST�4TREET
�
4ITTINGBOURNE
�,ENT�.&����"2�d�������������
4LIM�"GNUS�����#ROCKS�%RIVE
�/ORTH�$HEAM
�4UTc
TON
�4URREY�4.���68��(ROUP�MEETS�THE�LAST�
5HURSDAY�OF�EVERY�MONTH��1%�LIBRARY
�##4
�ADVICE�
FROM�"MIGA�EXPERTS��$ONTACT�1HILIP�8ORREL�

4OFTWARE�$ITY�4WAPPING
�COMPETITIONS
�CLUB�MAGc
AZINE��.EMBERSHIP�`���$ONTACT�/�3ICHARDS
���
)OLLIS�$LOSE
�.ANOR�&STATE�'ARM
�3AWMARSH
�
3OTHERHAM
�4�:ORKS�4����-9�OR� �����������

4OFTWARE�&XCHANGE�$LUB�'REE�HELP�AND�ADVICE��
$ONTACT�.ICHAEL�-ACEY
� 'ERN�S�1OST�0FFICE
� &NNIS��
CORTHY
�$OUNTY�8EXFORD
�3EPUBLIC�OF�*RELAND�
4OFTWARE�&XCHANGE�4ERVICE����#OURNVILLE�-ANE
�
4TIRCHLEY
�#IRMINGHAM
�8EST�.IDLANDS�#����+:��
'OR�MORE�INFO�d�.ICHAEL�1UN��������������
4OUTH����"MIGA�45�6SER�(ROUP�#I�MONTHLY�DISK�
BASED�MAG
�DISCOUNTS�AVAILABLE�FROM�LOCAL�STORES
�
FREE�ADVICE�AND�EXTENSIVE�1%�LIBRARY��`���YEAR�
'OR�MORE� INFO�SEND�4"&�TO�10�#OX���
�4OUTHAMPc
TON
�4����"6
4OUTHEND�5EAM�.USIC
�1%��'REE�MEMBERSHIP��
$ONTACT�4COTTY
����1RINCE�"VENUE
�4OUTHEND�ON��
4EA
� &SSEX�44���//�h �������������
4OUTHPORT�"MIGA�6SERS�"DVICE
�FRIENDLY�EVENINGS�
.ONDAYS�AT��PM��/O�CHARGE
�DISCOUNTS�FROM�LOCAL�
STORE�� 'OR�INFO�CONTACT�.ICHAEL�.ITCHAM
���&AS��
DALE�%RIVE
�"INSDALE
�4OUTHPORT
�.ERSEYSIDE�d�
����������
4OUTH�8ALES�$LUB�/EWSLETTER
�1%�LIBRARY
�FREE�
NEWSLETTER
�PROGRAMS
�HELP�AND�ADVICE�� 'OR�MORE�
INFO�CONTACT�%�"LLEN����8EST�"VENUE
�5RECENYDD
�
$AERPHILLY�$'���4'
4TEEL� 1%
�CHEATS
� IDEAS
�MUSIC
�ART
�PROGRAMc
MING
�HARDWARE�MODS��'REE�MEMBERSHIP�	POSTAL�
ONLY
��$ONTACT�+AMES�8HITEHEAD
����.IDDLE�
$LIFFE
�%RIVE�$ROWEDGE
�4HEFFIELD�4����)#�
5AY�4OFT�1%�$LUB�/ON�PROFIT�MAKING�POSTAL�1%
�ADc
VICE
�%ISK�NEWSLETTER
�)ELPLINE��������PM��$ONc
TACT�%AVE�5HORNTON
����#ALMERINO�3OAD
�%UNDEE�
%%���33�d��������������.EMBERSHIP�`�����
	FREE�6TILS�DISK�ON�JOINING
�
5AZMANIA�1%�'OR�QUALITY�1%�COME�STRAIGHT�TO�ME��
4END�BLANK�DISK�AND�4"&��$ONTACT�.�)EWSON
���
#OULTHAM�"VENUE
�-INCOLN�-/���9;�d������
�������AFTER��PM��.EMBERSHIP�FREE��`�����PER�
DISK�����P�P�P�
5HE�"MIGA�$LUB�.ONTHLY�NEWSLETTER
�COMPETIc
TIONS
� SOFTWARE�EXCHANGE
�HUGE�1%�LIBRARY
�
CHEATS
�TIPS
� REVIEWS��$ONTACT�(�4TARLING
����1INE�
-EA
� #RANDON
�%URHAM�%)���43��.EMBERSHIP�
`���LIFE�PLUS�TWO�FREE�GAMES�AND�%$OPY�
5HE�"MIGA�4TUDIO�'RIENDLY
�HELPFUL�ADVICE�FOR�SERIc
OUS�USERS�OF�THE�"MIGA��.ONTHLY�NEWSLETTER
�1%�LIc
BRARY
�FREE�LOAN�OF�EQUIPMENT�TO�MEMBERS
�BAR��
.EETS��PM�5UESDAYS
�.ITCHELLS�$LUB
�4COTIA�
3OAD
�5UNSTALL�� $ONTACT�%AVE�3OSE�d������
������
5OUCH� �N��GO�1%�$HEAP�AND�NEW�1%��1HONE�FOR�
FREE�DISK�LIST��$ONTACT�5IMOTHY�8HITBY
����1ALMERc
STON�3OAD
�#UCKHURST�)ILL
� &SSEX�*(���-)�d�����
���������
5WILIGHT�"DVICE�ON�HARDWARE�AND�SOFTWARE
'RED�
'ISH�1%��'REE�MEMBERSHIP
�DISKS���P�EACH��$ONc
TACT����.AVIS�$OURT
�3AVENS�$LOSE
� -ONDON�/8��
�#)
6,�4UBS�5HE�)ANGER�##4
�TRADING�POST�FOR�1%�
FILES
� SWAPPING��'REE�MEMBERSHIP��$ONTACT�%IDDY�
� �"RKLIGHT�h �������������
6NIQUE�4TYLES�%EREK�AT����.ONTGOMERY�3D
�)IGH��
BROOMS
�5UNBRIDGE�8ELLS
� ,ENT�d��������������
#Y�POST�ONLY��'OR�"MIGA�ARTISTS
� PROGRAMMERS�MUc
SICIANS�� 'REE�MEMBERSHIP�
7IDEO�7ISUALS�&XCLUSIVELY�FOR�VIDEO�PRODUCERS
�1%�
LIBRARY
�GENLOCKING
�DIGITISING
�QUARTERLY�DISK�MAGAc
ZINE��.EMBERSHIP�`���PER�YEAR��$ONTACT�$HRIS�
#ROWN
���-AVENDER�$LOSE
�8ITHAM
�&SSEX�$.��
�:(
8ARDRAY�)ERN�$ONSORTIUM�6SER�GROUP�FOR�"MIGA�
AND�POSSIBLY�OTHERS��.EMBERSHIP�FEES�TO�BE�DISc
CUSSED�AND�INCURRED��1%�LIBRARY�TO�BE�SET�UP��"LSO�
)ERN�CONNECTION�� �WORLDWIDE�CONTACTS�WANTED��
4"&�AND�DISK�TO�8ARD$ON� INFO
�	"4
�8ARREN�
)ARDY
����4TOCKFIELD�"VE
�'ENHAM
�/EWCASTLE�
UPON�5YNE�/&���%9
8ARPDRIVE�)ELP�LINE
�1%�LIBRARY
�BI�MONTHLY�DISK�
MAG
�FREE�DRINKS
�COMPETITIONS�AND�INFOSHEET�
`���PER�YEAR��$ONTACT�#�4CALES�����#URTON�"VE
�
#ALBY
�%ONCASTER�%/���##�i �������������
8$414"��)ELP�AVAILABLE��1%�DISK�OF�YOUR�CHOICE�
AND�NEWSLETTER�EVERY�MONTH��1%�AT�`���.EMBERc
SHIP�`���� 'OR�FURTHER�INFO�CONTACT�"�+AMIESON�h �
�����������
8ORLDWIDE�1%�$LUB�0VER��
����DISKS�HELD��SEND�
BLANK�DISK�AND�STAMPED�ADDRESSED�JIFFYBAG�FOR�
CATALOGUE�DISK��$ONTACT�%AVE�8HITE
�#ERLINER�4TR�
��
������3ATINGEN��
�(ERMANY�h �������
�������	(ERMANY
��.EMBERSHIP�%.���A�YEAR�OR�
%.��A�MONTH�
8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%
� LIBRARY
�
EQUIPMENT�LOAN�� L0P�TO�JOIN
���P�TO�GET�IN��.EETc
INGS�AT�THE�.EMORIAL�)ALL
�8REXHAM�EVERY�5HURSc
DAY
�����PM��$ONTACT�1AUL�&VANS
���'FORDD�&LFED
�
3HOSNESI
�8REXHAM
�$LWYD�--����-6�
;YMURGY�(ENERAL�"MIGA�COMPUTING�� 'REE�MEMc
BERSHIP��'OR�FURTHER�INFO�CONTACT�"�$ARR
����4EWL��
KIRK�3D
� *PSWICH
�4UFFOLK�*1���+#�d������������

/OTE��THIS�LIST�IS�PROVIDED�AS�A�FREE�SERVICE�FOR�
AMATEUR
� NON�PROFIT�MAKING�USER�GROUPS���GCA;�
.BIJJ?L�DOES�NOT�ENDORSE�OR�RECOMMEND�ANY�
PARTICULAR�GROUP�AND�CANNOT�BE�HELD�RESPONSIBLE�
FOR�ANY�LOSSES�OR�PROBLEMS�YOU�MIGHT�SUFFER�

 ,(& �2'.//$1�^ � (224$����^ � )4-$� ����



1C?BCP� BQ ���O R�BIQ�SIO�=;H�L?;=B��������@?FFIQ �
�GCA;�IQH?LM�@IL�IHFS�;�@CP?L

���.B�4EAGATE�4$4*�DRIVE
� EXc
TERNAL�CASE�WITH�146
�ONLY�`�����
(71�4$4*� CONTROLLER�FOR�"������
"������ #ARGAIN�AT�`��� �� )1����"�
COLOUR�PLOTTER
� ��PEN
�"�
�MANUAL�
`����� �������������
�.B�"��������GAMES
� ����S�
MONITOR
�JOYSTICKS
� EXTERNAL� DISK�
DRIVE����1%�DISKS�`��� �� 4UMMA��
GRAPHICS�TABLET
�"."4�SAMPLER

7IDI�COLOUR��CHROME
�MULTIMEDIA���
MUSIC���ART�SOFTWARE
�`����
#ARGAIN�PRICES�d�������������
��.B�7ORTEX�HARD�DRIVE�FOR�"�����
1ERFECT�CONDITION�WITH�ORIGINAL�
PACKAGING�� 3EADY�TO�USE�� )APPY�TO�
DEMONSTRATE��`��� ��d���������
�����	&VENINGS

������	��.)Z�CERAMIC�NOT��.)Z�
PLASTIC
�REPLACEMENT�$16
�`���
	`������COSMETIC�DAMAGE
��"SK�
ABOUT�)%�COMPATIBLE�5URBORACER�
�����	���.)Z�������ACCELERATOR�
BOARD
�� 4END�DISK���STAMP�FOR�
DETAILS��"�� #ARR
� ���0GILVIE�3OAD
�
4TIRLING�',���)+
"������ �� �� �� � 
� ��X�� �� l�DRIVES
�
(71� **� ���.B�)%%
��.B�3".
�
$#.�95�BRIDGEBOARD
� FLICKER�FIXER
�
+F;NCHOG�2ILEM��+LIN?RN�� .NL??N�
!CABN?L�$$�AND�MANY�OTHER�GAMES��
SOFTWARE
�`��� ��/���d������
�������ANYTIME
"������ ��� 
��.B�3".�(71**� ����
.EG�)0
���X�� ����DISK�DRIVES�`����
��4OFTWARE
� ORIGINAL� PACKAGING
�
ABOUT���YEAR�OLD
�`��� �OR�BEST�
OFFER��d�.ARK��������������
"�����(71�)$������.B�"5ONCE�
���
��RD�DRIVE
� �����MONITOR
�
LOADS�OF�SOFTWARE�INCLUDING�%51
�
2ILEM��ETC�� ��� nS �OF�GAMES�1$�
SOFTWARE� INCLUDED� 'INOM�.SGJBIHS�
%04��
�/ORTON�65�̀ ��� �� i �����

��������"LL�NEW�CONDITION�
"�����8#�� ��� ���SWITCHER�FOR�
V �� �� ���.B�(71�)%�8��.B�3".
�
&$4
���DISK�DRIVES
� MOUSE
�
JOYSTICK
�MAT
� LOADS�OF�GAMES��"LL�
FOR�`�����/���d�������������
EVENINGS
�.ATTHEW�$ANNON�
"�����8#��ALSO�WITH� � �� �30.��
(71���.�HARD�DRIVE�WITH��.B�EXTRA�
3".��"LSO�WITH�"�����DISPLAY�
ENHANCER
� NEEDS�MULTISYNC�
MONITOR�� &XCELLENT�VALUE�AT�`����
d�������������
"�����FITTED�WITH� ������
ACCELERATOR�BOARD� 	������
�
$OMMODORE�"5�BRIDGEBOARD
� �.B�
1$�3".
� � �� l�HIGH�DENSITY�FLOPPY
�
.4�%04
�(8�#ASIC
�MANUALS
�
MOUSE�AND� SOFTWARE
�`��� ��d�FOR�
MORE�DETAILS�������������
"�����`��� 
�(71�**� ��.B�`���
�
,$4�POWER�1$��ADAPTER���%04
�
`��� �� *$%�FLICKER�FREE�VIDEO�`���
�
7ORTEX����SX�CARD��MONITOR�MASTER�
`����� �.ICHAEL�ON�������������
/EWCASTLE�AFTER��PM�
"����
���.B�2UANTUM�HARD�DISK
�
�.B�3".
��+;CHN�� 2ILEM�ETC��
BOXED
�`��� ��4HARP�+9����COLOUR�
SCANNER�WITH��LN��?JN
� +LI@?MY
MCIH;F��`����BOXED�� h ������
�������EVENINGS�
"����
�(71**� ��.B���.B
� $#.�
�����MONITOR
�`������SOFTWARE�
INCLUDED���+;CHN�$$$���(*.���
GAMES��"LL� IN�EXCELLENT�CONDITION��
)%RIVE�ONLY���MONTHS�OLD��"LL�TILL�
BILLS�AND�BOXED
�`�����/��� *� PAY�
POST��d������������
"����� 	V L�� 
 
� 	�.B
�3".
���.B�
)%�4$4*
� COLOUR�MONITOR
�`�����
"����� 	V���

� �.B�3".
���.B�
)%�4$4*
�1$�BOARD�����.B�DRIVE
�
LARGE�AND� SMALL� FLOPPY�DRIVES
�NO�
MONITOR�`��� ��$ALL� �������������
"������.B
� ��.B�HARD�DISK
�
(ENLOCK
�.*%*
� ��FLOPPIES�� �� �� ���

30.4
� ���GAMES�`����0/0��
A �������������AFTER��PM�
"�����8#�� ��� �(71���.��.B�
3".
�2IL>QILNB�� +LI@��L;Q����
�+;CHN�$1���GAMES���OTHER�
APPLICATIONS
�`��� �ONO��d������
�������AFTER��PM�
"����	�.B
�WITH� ������MONITOR
�
VIDI
� SAMPLER
� .*%*
� LOADS�OF�
S�WARE
� E�G���(*.�+LI��JOYSTICK
�
IDEAL�FOR�HOME�MUSIC�VIDEOS
� COST�
`��� 
� SELL� FOR�`��� �� /O�OFFERS
�
A ��������������FOR�DETAILS�
"����(71����.B���.)Z�COMBO
�
"����HARD�DRIVE
� INCLUDES��.B�OF�
���BIT�3".�0NLY�FOUR�MONTHS�OLD
�
FULLY�BOXED
�BARGAIN�AT�ONLY�`����
0/0��d�������������ASK�FOR�
"DRIAN
"���
��.B�3".
� ��.B�HARD�DRIVE
�
$.�����COLOUR�MONITOR
�GAMES�
SOFTWARE
�`��� �0/0��d������
�������
"����
�PRINTER
� DIGITISER
�EXTERNAL�
DRIVE
�TONNES�OF�GAMES
������
DEMOS��5OO�MUCH�TO� LIST�� 1HONE�FOR�
LISTING�� $OST�`�
�����NEW
� SELL�FOR�
`� 
��� �� h �������������FOR�
DETAILS�	�AM�� ��PM

"MIGA������ 	&$4
� ,4�
�(71� **
� ���
.B�2UANTUM�)%
� �.B�3".
�`��� ��
.IGHT�SELL� AS�SEPARATES��d������
�������AFTER���PM�
"MIGA������8#�
��.B�(71�)%
�
TWO�� �� �DRIVES
�ONE�� ��� l�DRIVE
�
�.B�EXTRA�3".�� $OST�`��� 
� ACCEPT�
`��� �� � �3ICHARD�������������
"MIGA����� 
�1HILIPS�MK��MONITOR
�
(71���.B�)%
� ,$4�POWER�BOARD
�
�.B� 3".��.4�%04
�SOFTWARE��
#ARGAIN�AT�`��� �� h �.IKE������
�������EVENINGS�
"MIGA�*. EG 
� BOXED
�MOUSE
�
JOYSTICKS
� LOADS�OF�SOFTWARE�1HILIPS�
�����STEREO�COLOUR�MONITOR
�"MIGA�
WORK�STATION
� ALL� LEADS�AND�
MANUALS��#ARGAIN�`��� ��/AOMI

"RMSTRONG�i �#URTON������������
$AN�DELIVER�LOCALLY
"MIGA������BASE�UNIT�`����
"MIGA��.B�3".�CARD�`�� ��5WO�
DRIVES�� �� �30.
� 'AT�"GNUS�� &PSON�
'9��������PIN�PRINTER�`��� �� 1LOTTER�
)1����"��14/�`��� �� � ������
������
"MIGA�����
� ������MONITOR
�
.�+LI��+?H�+;F�� �;H>I�� /;F?MJCH��
SEVCS
��.B�MEMORY
�95�
BRIDGEBOARD
��#IG�XTRA�DISK
�`�����
����B�.ODEM�`�� �� 3ENDALE�
GENLOCK�`�� �� )1� LASERJET� LIP�`��� ��
d������������
"MIGA�����
��.B
�8#�� ��� �"8%
��� 
� 30.�SHARER
� ��DISK�DRIVES
�
��.B�HARD�DISK
�95�BRIDGEBOARD
�
FLICKER�FIXER
�7("�CARD�`��� �ONO�
i �������������AFTER��PM�
"MIGA����������.B�HARD�DRIVE
� �K�
3".�FITTED� PLUS�"5�1$�EMULATOR�
WITH�� ����� DISK�DRIVE�AND�A�����
MULTISCAN�MONITOR
� ALL�FOR�`� 
��� ��
A �������������
"MIGA������$ARTOON�CLASSICS�
BOXED�AS�NEW��"LL� LEADS�AND�
ORIGINAL�DISKS� INCLUDED���SOME�
ORIGINAL�GAMES��`��� �0/0�
d�.ATTHEW������������	AFTER�
�PM
�/ORTH�:ORKS�
"MIGA�����
�ORIGINAL� SOFTWARE
�
MANUALS�".�4��COMPILER
� VIDI�
DIGITISER
�`����ONO��"������.B�
)�%RIVE��� *.EG�FAST�3".
�`����
0/0��h �������������
"MIGA�����JOYSTICK
�DUST�COVER
�
`��� ��0RIGINAL�GAMES�INC�
�;LEM??>�#OG;HM�� .?HMC<F?�
.I==?L�� .NL??N@CABN?L�� ��5IIF�
2;RQILEM��  */���
�"LL�BOXED
� AS�
NEW�AND�UNDER���MONTHS�OLD��`����
0/0�� A ��������������
"MIGA�"��������,�PLUS�GAMES�
ONLY�`����OR�MAKE�ME�AN�OFFER�
d��������������BETWEEN����PM�
FOR�A� REAL�BARGAIN�

(R�Q� MLJW� \� � RM� QCJJ� WMSP� SQCB� F?PBU?PC� ?LB� QMDRU?PC� GL��A=;5�+<CDD9F
4ELL� YOUR� EXCESS� HARDWARE� AND� SOFTWARE� WITH� �GCA;� .BIJJ?L � 3EADER�
"DVERTS�� +U ST� FILL� IN� THE� FORM� AND� SEND� IT� TO� US� ALONG� WITH� A� CHEQUE�
	MADE� PAYABLE� TO� 'UTURE� 1UBLISHING
� OR� POSTAL� ORDER� FOR� ` � �� #UT� !$ �
6 1-$#�� 5HIS� MAGAZINE� IS� NOT� A� FORUM� FOR� SELLING� PIRATE� SOFTWARE� OR�
OTHER� ILLEGAL� GOODS�� 4OFTWARE� MUST� INCLUDE� ALL� ISSUE �D ISKS 
� 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�
LO SSES� ARISING�FROM�THE� USE�OF�TH IS� SERVICE�

3P?BC�?BQ�UGJJ�LMR�@C�?AACNRCB�� GLAJSBGLE�?LWMLC�?BTCPRGQGLE�RFC�Q?JC�MD�/#�QMDRU?PC�

/AME�������������������������������������
"DDRESS�	NOT�FOR�PUBLICATION


(QQSC���

1OSTCODE��
%ATE� �
5EL�

/C=E�IH?�<IR�NI�
MBIQ�L?KOCL?>�
M?=NCIH�B?;>CHA

%MP�Q? JC �����l

6?LRCB����� l

/CPQML?J�� �� �l �

%?LXGLCQ����l

0M?�IH?�MJ; =? � @IL�?;=B�QIL>
� *HFS�NB?�QIL>M� CH� NB CM�M?=NCIH �QCFF�<?�JLCHN?>
 1CRSPL�UGRF�WMSP�

AFCOSC�RM��

1C?BCP� BQ��

�GCA;�.BIJJ?L�

���,MLKMSRF�

2RPCCR��

!?RF�

 TML�! ���!6

/G?HKMNG:M>ER�P>�<:GGHM�@N:K:GM>>� BGL>KMBHG� BG� :�I:KMB<NE:K�BLLN>�
*� HAVE� READ� AND� UNDERSTOOD�THE�CONDITIONS� FOR�THE� INCLUSION� OF�MY�AD�

4IGNATURE�

"MIGA�"������.B�3".
� ��.B�
(71�)�DRIVE
� MONITOR
� ���PIN�
$ITIZEN� PRINTER
� 1$�EMULATOR�	7ORTEX
�
��.)Z�� -OTS�OF�EXTRAS
� SOFTWARE�
�?�FOR?�+;CHN�$1��GAMES
�ETC�� .INT�
CONDITION�`����0/0��d������
�������AFTER��
"MIGA�#��������.B�)�%
� �.B�
3".�FULL� &$4
���X�� �� l�DRIVES�
COLOUR�MONITOR
� SOFTWARE
�`����
0/0�FOR�QUICK�SALE��d������
�������EVENINGS��"SK�FOR�.ARK�
"MIGA�4OFTWARE�%IRECTORY�0PUS�
V� ��� 
�`�� ��2�#ACK�V�����`�� ��
������CL<OM�`�� ��5UTORIAL�VIDEO�
8#�� ��� �`�� ��"LL� ITEMS�AS�NEW�
AND�BOXED�WITH�ORIGINAL� DISKS�AND�
MANUALS��d�(EARGE�"LDRIDGE������
�������
"MIGA�GAMES������COMPATIBLE
�
VARIED�SELECTION
�FROM�`� �� 'OR�LIST�
WRITE�TO�4TEPHEN�"STON
� ���#OY��
TONS
� #ASILDON
� &SSEX�44����)4�
"MIGA�SOFTWARE��?FOR?�+;CHN�$1�
WITH�UPGRADE�`�� ��+LIN?RN�� �� �`�� ��
.=;F;�+LI�`�� ��+F;NCHOG�2ILEM�
`�� ��"�����"CC�� CARD�`��� �� )AMA�
4.����� STEREO�MIXER�UNUSED�`���
� �������������
�GIM� NB?�� L?;NILM�� ����`�� �� !CL?�
;H>�$=?�`�� �AND�MUCH�MORE��8ILL�
ACCEPT�NEAR�OFFERS�� %ONnT�DELAY�
$ALL� .ATTHEW�ON�������������
$OMMODORE�"���
� �.�3".

������COLOUR�STEREO�MONITOR
�146
�
57
�MODULATOR
� ��JOYSTICKS
�MOUSE
�
OVER����BOXED�GAMES�`����0/0�
� ������������
(71����.B�)%�FOR�"MIGA�����
INCLUDES��.B�FAST�3".��#OXED
�
EXCELLENT�CONDITION�� 0NLY�`����
0/0��A �%AVID���� ����������
(71�)ARD�%ISC�WITH��.B�3".�FOR�
"����"�����`��� ��"����"�����
WORK�STATION�`�� �� 4TAR�NINE�PIN�DOT�
MATRIX�PRINTER�`�� ��"�����WITH� ����
DISKS�`����0/0��i �������������
(71���.B�WITH��.B�3".�`�����
1OWER�SCANNER�`�� ��$.�����
`��� ��++;A?�V� �� �`�� �� i ���������
����
� ASK�FOR�4TEVE�-UXTON� IN� ROOM�
+ARROW�ELEVEN
.ICROBATUS�79-�� ����ACCELERATOR�
FOR�"���
�"����
�"�����BOXED
� AS�
NEW
� ��MONTHS�OLD��`����0/0�
8�������������
1OWER�COLOUR�HAND�SCANNER�FOR�
"MIGA������OR������� #RAND�NEW
�
BOXED
� UNUSED��$OST�`��� 
� A�GIFT�
AT�`��� �� � ��������������
1RINTER�$ITIZEN�4WIFT���PLUS�COLOUR�
KIT��(OOD�CONDITION�`�� �� #UYER�
COLLECTS�� #RACKNELL�� h �4MYTHE������
�����
3OMBO�7IDI�COMPLETE�COLOUR�SOLUc
TION�DIGISTER�INCLUDING�ALL� SOFTWARE�
MANUALS�ETC��`�� �h �������������
5URBORACER�����
� ���.)Z�������
	NON�CACHE
�GAMES� SPEED�DOUBLER�
	ALSO�SERIOUS�PLUS�)ARDDRIVES
��
�����SOFTWARE�COMPATIBILITY�� 4UIT�
ANY�������BASED�"MIGA��`�� �� %ISK�
PLUS�STAMP�FOR�DETAILS��"�#ARR
� ���
0GILVIE�3D
�4TIRLING�',���)+�
7IDI�"MIGA�V L �� � � PLUS�7IDICHROME�
V L �� � �INCLUDING�3(#�4PLITTER�`�� ��
�?FOR?�PC>?I�$$$�BOXED�`�� �� �?FOR?�
+BINIF;<�BOXED�`�� ���?FOR?�+LCHN�$$�
BOXED�`�� ���HCG;AC=�BOXED�`�� �
d������������
k4IMAl�7IDEO�&%�IT��.INI�EDITOR

VIDEO�ENHANCER�AND�SOUND�MIXER

AS�NEW��$OST�`��� 
�WILL� ACCEPT
`���0/0��4ELLING�BECAUSE�OF�QUICK
UPGRADE��d�&ASTBOURNE�����
������

1&340/"-
&ARN�```S�WITH�YOUR�"MIGA�� *� HAVE��
4"&�TO�.R�(�-AWLEY
� ���4UMMER��
FIELD� 3D
�$HESTERFIELD
�%ERBYSHIRE�
4����6
(AMER�LINK��5HE�PEN�PAL�CLUB�FOR�
GAMERS��$LUB�FANZINE
� FREE� SWAP�
SERVICE
�TIPS�AND�CHEATS
� LIBRARY�AND�
MORE�� 4END�4"&�NOW�FOR�FULL�
DETAILS
� 4 �8HITE
� ���$HURCHFIELD
�
8ARE
� )ERTS
� 4(���0&1

���  ,(& �2'.//$1�^ �(224$����^ �)4-$� ����



$ ) " 0 4

�
���	����
�
�CBF58��9GG5BH�
GHF=?9G�CIH�=BHC�
:F57H5@�@5B8G75D9G�

 �RMR?JJW� P?LBMK� J?LBQA?NC� JMMIQ�D?P�DPMK� PC?JGQRGA��"JC?PJW�AF?MQ� GQL�R� GKGR?RGLE�L?RSPC� GL�RFGQ�GLQR?LAC

"MLRPMJJGLE�RFC�P?LBMKLCQQ�NPMBSACQ�?�KMPC�L?RSP?J� JMMI�� ?LB�DJ?RRCLGLE�N?PRQ�MD�RFC�J?LBQA?NC�?BBQ�?L�CDDCAR�MD�U?RCP

" P?AR?J� J?LBQA?NC�ECLCP?RGML�
GQ�RFC�MLJW�?PC?�MD�AF?MQ�
RFCMPW�RF?R�F?Q�DMSLB�?�
QGELGDGA?LR�NJ?AC� GL�RFC�

AMKKCPAG?J� KGE?�UMPJB��3FCPC�?PC�
J?LBQA?NC
ECLCP?RGLE�NPMEP?KQ�JGIC�
1CMN;��?LB� J?LBQA?NC�RCAFLGOSCQ�?PC�
?JQM�SQCB�RM�ECLCP?RC�RCPP?GL�GL�?L�
GLAPC?QGLE�LSK@CP�MD�E?KCQ��
GLAJSBGLE�+IJOFIOM�?LB�.CG��CNS


/OTE�THAT�ALL� THE�EXAMPLE�
PROGRAMS� IN�THIS�ARTICLE�ARE�WRITTEN� IN�
('"�#"4*$��5HIS� IS�BECAUSE�WHEN�
DRAWING�SOLID�LOOKING�LANDSCAPES� IT� IS�
NECESSARY�TO�DRAW�FAIRLY�COMPLEX�
FILLED� POLYGONS
� SOMETHING�WHICH�OUR�
REGULAR� LANGUAGE
�"MIGA� #"4*$
� IS�
NOT�GOOD�AT��"S� USUAL
� HOWEVER
� THE�
EXAMPLES�ARE� SELF�DOCUMENTING
� SO�
CONVERSION�TO�".04
� )ISOFT�#"4*$�OR�
$� IS�QUITE�STRAIGHTFORWARD�

3'$� +&.1(3',
-IKE� LAST�MONTHnS�FRACTAL� PLANTS
�
LANDSCAPES�CAN�BE�CREATED�USING�A�
RULE�BASED�APPROACH
� RATHER�THAN� A�
MATHEMATICAL� ONE��5HIS�MAKES�THE�
PROCESS�MUCH�EASIER�TO�UNDERSTAND��
5O�GET�THE�GENERAL� IDEA�OF�THE�SET�OF�
RULES� 	OR�ALGORITHM
� INVOLVED
� LET�S�
BEGIN� IN� A�TWO�DIMENSIONAL�WORLD�

%RAWING�THE�CROSS�SECTION�OF�A�
LANDSCAPE� IS� NOT�A� PROBLEM�� �ITnS�JUST�
LIKE�PLOTTING�A�SIMPLE� LINE�GRAPH�WITH�
THE�VERTICAL� POSITION�OF�EACH� POINT�
REPRESENTING�THE� HEIGHT�OF�A� POINT�ON�
THE� LANDSCAPE�� 5HE�DIFFICULTY�IS�
DECIDING�WHAT�HEIGHT�TO�MAKE�EACH

POINT��5O�GET�A�DIFFERENT�LANDSCAPE�
EACH�TIME� IT�IS�OBVIOUSLY�NECESSARY�
TO�USE�SOME�DEGREE�OF�RANDOMNESS��
"S� A�FIRST�ATTEMPT�WE�COULD�TRY�GIVING�
EACH�POINT�A� RANDOM�HEIGHT�BETWEEN�
�	��AND��	��PIXELS�

5HE� RESULT�OF�THIS� IS� SHOWN� IN�THE�
FIRST�SILHOUETTE�AT�THE�TOP�OF�THE�
PAGE��:OU�DONnT�NEED�TO�BE�A�
GEOGRAPHER�TO�SEE�THAT�THIS�DOESNnT�
LOOK�VERY� REALISTIC�� 0NE�WAY�TO�MAKE�
THE�SHARP�CHANGES� IN� HEIGHT� LESS�
PRONOUNCED�WOULD�BE�TO� REDUCE�THE�
RANGE�OF�RANDOM�VALUES
� BUT�THIS

WOULD�MAKE�FOR�VERY�BORING�
LANDSCAPES��8HAT� IS� REALLY�REQUIRED�
IS�SOME�KIND�OF�CONTROLLED�
RANDOMNESS�� �AS� IN�THE�4IERPINSKI�
TRIANGLE�BACK� IN��GCA;�.BIJJ?L����

0NE�WAY�TO�CONTROL�THE�
RANDOMNESS�AND�MAKE�THE�CHANGES�
IN� HEIGHT�MORE�GENTLE� IS�TO�BASE�THE�
HEIGHT�OF�EACH� POINT�ON�THE�HEIGHT�OF�
THE�PREVIOUS�POINT��5HIS� PROCESS� IS�
LOOSELY�REFERRED�TO�AS� kINHERITANCEl�

"�SIMPLE�EXAMPLE�OF�THIS�CAN�BE

DEMONSTRATED�USING� LISTING�	 
�WHICH�
PLOTS� A� LANDSCAPE�CROSS�SECTION�

*N�THIS�EXAMPLE�THE�FIRST�POINT�	AT�
THE� LEFT�OF�THE�SCREEN
� IS�SET�TO�BE�AT�
A�HEIGHT�OF�����PIXELS�� "�%.1���-$73�
LOOP�THEN�BEGINS�TO�DRAW�THE�REST�OF�
THE� POINTS
�WHOSE�HEIGHTS� ARE�
CALCULATED�BY�ADDING�A� RANDOM�
NUMBER
� BETWEEN��
� AND�
 
� TO�THE�
HEIGHT�OF�THE�PREVIOUS� POINT��5HIS�
RESULTS� IN� A� LESS�JAGGED� SILHOUETTE
�
ALTHOUGH�THE� RESULT�WILL� OF�COURSE�BE�
DIFFERENT�EACH�TIME�THE�PROGRAM� IS�
RUN�BECAUSE�OF�THE� RANDOM�ELEMENT

IN�THE�PROCESS��5HE� ROUGHNESS�OF�THE�
TERRAIN�CAN�EASILY�BE�ALTERED�BY�
CHANGING�THE� RANGE�OF�THE� RANDOM�
NUMBER�ADDED�TO�THE�PREVIOUS�POINT
� �FOR�INSTANCE
� REPLACING�X�X�2!.$/-�
	�
���WITH�X�X�2!.$/-	�
���WILL�
GIVE�GENTLER�SLOPES�

%+..#(-&
#Y�FLATTENING�POINTS� BELOW�A�CERTAIN�
HEIGHT
�YOU�CAN�CREATE�THE�EFFECT�OF�
LAKES
� RIVERS�OR�SEAS� BETWEEN� PIECES�
OF�LAND
� AS� IN�THE�SECOND�SILHOUETTE��
�'LOODINGl� CAN�BE�ADDED�TO� LISTING���
BY�REPLACING�THE�#1 6�3.� LINE�WHICH�
DRAWS�BETWEEN� POINTS�WITH�THE�
(%���$-#(%�CONSTRUCT�SHOWN�BELOW��
5HIS�WILL� CAUSE�ALL� POINTS�WITH�Y�
POSITIONS�BELOW�kSEA� LEVELl� TO�BE�
PLOTTED� AS� IF�THEIR�Y �POSITIONS�WERE�
	���� �THAT� IS
� kSEA� LEVELl� IS�	����
/OTE�THAT�THE�VALUE�OF�S �IS�NOT�
ACTUALLY�ALTERED
� BECAUSE�THIS�WOULD�
UPSET�THE� INHERITANCE�PROCESS�

)&�X����
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X
��$Q@V�KHMD�SN�MDV�ONHMS�

%,3%
$2!7�4/�W
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)$Q@V�KHMD�@S�RD@�KDUDK�

%.$)&

#ECAUSE�OF�THE� RANDOM� NATURE�OF�THE�
PROCESS
� THE�ENTIRE� LANDSCAPE�MAY�
SOMETIMES� BE�UNDERWATER
� SO� IT�MAY�
BE�NECESSARY�TO� RUN�THE�PROGRAM�
AGAIN�TO�GET�A� REALISTIC� LANDSCAPE�

:OU�MAY�ALSO�FIND�THAT�THIS�
PROGRAM� PRODUCES�AN�UNNATURALLY�
LARGE�NUMBER�OF�VERY�SMALL� ISLANDS
�
PARTICULARLY�AROUND� LARGER�AREAS�OF�
LAND�� *N�THE� REAL�WORLD�THESE�WOULD�
BE�ERODED�AWAY�BY�THE�SURROUNDING�
WATER��"�SIMILAR�PROCESS�CAN�BE�
INCORPORATED� INTO�THE�PROGRAM�TO�
REMOVE�THE� ISLANDS�� �IT� IS�SIMPLY�
NECESSARY�TO�SCAN�THE� LANDSCAPE�AND
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REPLACE�ANY�SMALL� ISLANDS�WITH� A�FLAT�
LINE� AT�SEA� LEVEL�

 -.3'$1�#(,$-2(.-
*N�THE� REAL�WORLD
� LANDSCAPES�ARE� NOT�
SIMPLY�CROSS�SECTIONS
� THEY�ARE�THREEc
DIMENSIONAL
� SO�TO�DRAW�THEM�WE�
NEED�TO�FIND�A�TECHNIQUE�WHICH�WILL�
ALLOW�PLOTTING�IN�THREE�DIMENSIONS��
5HE� PROGRAMMING�NEEDED�TO�DO�THIS�
IS�UNRELATED�TO�CHAOS�THEORY
� SO�WE�
WONnT�GO� INTO� IT� IN�DETAIL
� BUT�*nVE�
PROVIDED� A� READY�TO�USE� PROCEDURE�
CALLED� J?LBQA?NC�	LISTING�

� SO�YOU�
CAN�CONCENTRATE�ON� THE�ALGORITHMS�
WHICH�GENERATE�THE� LANDSCAPES�

5HE� J?LBQA?NC�PROCEDURE�DRAWS�
A�SOLID�LOOKING�PLANE�FROM�THE�DATA�
DESCRIBING�THE� HEIGHT�OF�EACH�POINT�
STORED� IN�THE����X����ELEMENT�Z�
ARRAY�� %ONnT�EXPECT�ANY�COLOURS�OR�
1CMN;�STYLE�SHADING�FROM�THIS� ROUTINE


COULD�BE�PLOTTED�WITH� A���� PIXEL� HIGH�
PILLAR�NEAR�THE�MIDDLE�OF�THE�PLANE�BY�
ADDING�THE�FOLLOWING�LINES�TO�THE�HEAD�
OF�LISTING�
�
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/ATURALLY�IT�WOULD�BE� IMPRACTICAL�TO�
SET�THE�HEIGHT�OF�ALL�THE�POINTS� IN�THIS�
WAY�	THERE�ARE�OVER�
�����OF�THEM�

�
SO� A� NESTED�PAIR�OF�%.1���-$73�
LOOPS� IS�GENERALLY�USED�TO�FILL�THE�
ARRAY�INSTEAD�
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IT� IS�JUST�A�VERY�QUICK�AND�MINIMALIST�
MEANS�OF�EXPERIMENTING�WITH�THE�
VARIOUS� LANDSCAPE� ALGORITHMS�

-ISTING��� IS�ONLY�A�PROCEDURE�AND�
IS�TOTALLY�USELESS�ON� ITS�OWN�� �IF�RUN�
IN�THE�FORM�GIVEN
� IT�WILL� DO�NOTHING��
5O� USE�THE� PROCEDURE� IT�IS�NECESSARY�
TO�DIMENSION�TWO����ELEMENT�
TEMPORARY�STORAGE�ARRAYS� 	CALLED�
NMJW>V��AND�NMJW>W�	�AND� ALSO�THE�
���X����ELEMENT�Z�ARRAY��5HE�HEIGHT�
OF�EACH�OF�THE�POINTS�ON�THE� PLANE�
SHOULD�THEN�BE�PLACED� IN�THE�CORRECT�
ELEMENTS�OF�THE�Z�ARRAY�BEFORE�
J?LBQA?NC� IS�CALLED�TO�PLOT�THE�PLANE�

"S� AN�EXAMPLE
� A� LANDSCAPE

3'$� +&.1(3',� //+($#
/OW�THAT�WE�HAVE� A�METHOD�OF�
PLOTTING�A��%� LANDSCAPE�WE�CAN�
EXPAND�THE�ALGORITHM�DESCRIBED�
EARLIER�FOR�TWO�DIMENSIONS�TO�
DETERMINE�THE�HEIGHT�OF�EACH�POINT�
ON�THE�THREE�DIMENSIONAL� PLANE
� THUS�
CREATING�A� NATURAL�LOOKING� LANDSCAPE�

*N�THREE�DIMENSIONS�THE�
INHERITANCE�PATTERN� IS�SLIGHTLY�
DIFFERENT�FROM�THE�TWO�DIMENSIONAL�
VERSION
� BECAUSE�EACH�POINT�HAS�UP�
TO�TWO�ADJACENT�POINTS�FROM�WHICH�TO�
INHERIT�VALUES
� AS�SHOWN� IN�FIGURE�	 �
*T�CAN�BE�SEEN�FROM�THIS�DIAGRAM�THAT�
THE�FIRST�POINT�CALCULATED
� AT�	�
�

� IS

COMPLETELY�RANDOM�BECAUSE�THERE�
ARE�NO� ADJACENT�POINTS�FROM�WHICH�
HEIGHTS� CAN�BE� INHERITED��0THER�
POINTS�ALONG�THE� LEFT�AND� LOWER�SIDES�
OF�THE�PLANE�HAVE�ONLY�ONE�ADJACENT�
POINT�WHOSE�HEIGHT�HAS�BEEN�
CALCULATED
� SO�THEY�INHERIT�THEIR�
HEIGHT�FROM�A�SINGLE� POINT�ONLY
� AS� IN�
THE�TWO�DIMENSIONAL� EXAMPLE� IN�
LISTING����"LL�OTHER�POINTS�ON�THE�
PLANE� HAVE�TWO�PROCESSED�
NEIGHBOURS
� SO�THE�HEIGHTS�OF�THE�TWO�
ADJACENT�POINTS�ARE�COMBINED�� �BY�
ADDING�THEM�TOGETHER�AND�DIVIDING�
THE� RESULT�BY�TWO��5HE� RESULTING�VALUE�
IS�USED�TO�DETERMINE�THE� HEIGHT�OF�
THE�NEW�POINT�

-ISTING���USES�THE�MODIFIED�
INHERITANCE�METHOD�TO�FILL�THE�Z�ARRAY�
WITH�VALUES��5HE� J?LBQA?NC�
PROCEDURE� IS�THEN�CALLED�TO�PLOT�THE�
LANDSCAPE�FROM�THESE�VALUES�� /OTE�
THAT�YOU�WILL� HAVE�TO� INCLUDE�THE�
J?LBQA?NC�PROCEDURE�FROM� LISTING�
�
AT�THE�END�OF�THE�PROGRAM�

"S�THE�PROGRAM�SHOWS
�THE� RATHER�
ARTIFICIAL� INHERITANCE�METHOD�OF

DETERMINING�THE�HEIGHT�OF�THE�POINTS�
PRODUCES�SURPRISINGLY�REALISTIC�
LANDSCAPES
� AS�ON�THIS�PAGE�

"�kFLOODINGl� EFFECT�CAN�EASILY�BE�
ADDED�USING�A�SIMILAR�METHOD�TO�THE�
TWO�DIMENSIONAL�ONE� INTRODUCED�
ABOVE�� *T�SIMPLY�NECESSARY�TO�SCAN�
THE�Z�ARRAY�AND� RAISE�ANY�SUB�ZERO�
ELEMENTS�TO�ZERO�BEFORE�THE�
LANDSCAPE� IS� PLOTTED��5HIS�CAN�BE�
DONE�BY�ADDING�THE�FOLLOWING�FEW�
LINES�BEFORE�THE�&.24!� LINE�WHICH�
CALLS�THE� LANDSCAPE�PROCEDURE�
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/EXT�MONTH�THE�$HAOS�SERIES�WINDS�
UP�WITH� A�BIT�OF�FRACTAL� ANIMATION�
b� 'OR�DETAILS�OF�$ONRAD� #ESSANTnS�
BOOK��IGJON?LM�;H>��B;IM���GCA;�
 >CNCIH�SEE�PAGE����� "#
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#Y�FAR�THE�MOST�COMPLEX�COMPONENT�
OF�ANY�FRACTAL� LANDSCAPE�GENERATOR� IS�
THE� ROUTINE�WHICH�ACTUALLY�PLOTS�THE�
LANDSCAPE�TO�THE�SCREEN��4INCE�THIS�
HAS�BEEN�PROVIDED� 	THE� J?LBQA?NC�
PROCEDURE
� IT� IS�EASY�TO�EXPERIMENT�
WITH�VARIOUS� LANDSCAPE�GENERATION�
ALGORITHMS��5HOUGH�OUR�INHERITANCE��
BASED�METHOD�OF�LANDSCAPE�
GENERATION�PRODUCED� REALISTIC�
RESULTS
�THIS� IS� NOT�HOW�REAL�
LANDSCAPES�ARE�FORMED�� )OWEVER
�
THERE� IS�NO� REASON�WHY�WE�CANNOT�
SIMULATE�THE� REAL�PROCESSES�WHICH�
SHAPE�THE� &ARTH� AND�USE�THEM�TO�
GENERATE� LANDSCAPES�ON�THE�"MIGA�

0NE�PROCESS�WHICH� IS�EASILY�
SIMULATED� IS� kFAULTINGl ��"�FAULT� IS�
CREATED�ON�A� LANDSCAPE�BY�DIVIDING�
THE� LANDSCAPE� INTO�TWO�PIECES�WITH� A

STRAIGHT�LINE�AND�THEN� RAISING�OR�
LOWERING�ONE�OF�THE�PIECES��"FTER�
YOUnVE�PERFORMED�A� LARGE�NUMBER�OF�
FAULTS
� A�FAIRLY� REALISTIC
�OFTEN�
MOUNTAINOUS
� LANDSCAPE�RESULTS�

.+#�% 5.41(3$2�(-��#
*N�THE� k'URTHER�EXPERIMENTATIONl�
BOXOUTS�THROUGHOUT�THIS�SERIES� IT�
HAS� BEEN� SUGGESTED�THAT�SOME�
FRACTALS
� SUCH� AS�THE�.ANDELBROT�SET�
AND� 'EIGENBAUM�DIAGRAM
� BENEFIT�
FROM�BEING�DISPLAYED� IN�THREE�
DIMENSIONS��(IVEN�THAT�WE�NOW�
KNOW�HOW�TO�CREATE�THESE�FRACTALS�
AND�HAVE�THE� J?LBQA?NC�PROCEDURE�
TO�DO�ALL�THE�PLOTTING
� SUCH� IMAGES�
ARE�EASY�TO�CREATE�� -ETnS�TAKE�THE�
.ANDELBROT�SET�AS�AN�EXAMPLE��5HE�
COLOURED�CONTOURS�AROUND�THE�SET

ARE�USED�TO� INDICATE�THE�NUMBER�OF�
ITERATIONS�REQUIRED�TO�FREE�THE�
CORRESPONDING�POINT�FROM�THE�
.ANDELBROT�CIRCLE��5HE�DRAWBACK�OF�
COLOURED�CONTOURS� IS�THAT�IT�IS�
DIFFICULT�FOR�EACH� ITERATION�NUMBER�TO�
HAVE�A� UNIQUE�COLOUR�� 1LOTTING�THE�
SET�IN�THREE�DIMENSIONS�OVERCOMES�
THIS� PROBLEM�BECAUSE�EACH� ITERATION�
NUMBER�CAN�HAVE�A�UNIQUE�HEIGHT�
INSTEAD�� �PROVIDED�THAT�THE� ITERATION�
CEILING�DOES�NOT�EXCEED�THE�VERTICAL�
RESOLUTION�OF�THE�SCREEN
�WHICH� IS�
HIGHLY�UNLIKELY�

"�PROGRAM�TO�PLOT�THE� LANDSCAPE�
WOULD�BE�ESSENTIALLY�THE�SAME�AS�
THE�ORIGINAL�.ANDELBROT�PLOTTER�GIVEN�
A�FEW�MONTHS�AGO�� )OWEVER
� INSTEAD�
OF�SCALING�THE�CALCULATIONS�UP�TO�THE�
SIZE�OF�THE�����X�����SCREEN� AREA

AND�PLOTTING�THEM
�THE�SCALING�WOULD�
BE�FOR�THE����X����Z�ARRAY�AND�EACH�
VALUE�WOULD�SIMPLY�BE�PLACED�AT�THE�
RELEVANT�POSITION� IN�THE�ARRAY��5HE�
J?LBQA?NC� ROUTINE�WOULD�THEN�BE�
CALLED�TO�PLOT�THE� LANDSCAPE
�ONCE�
ALL�THE�CALCULATIONS�WERE�OVER�AND�
THE�Z�ARRAY�WAS�FULL��5HE� RESULTING�
PROGRAM�WOULD�BE�MUCH�FASTER�THAN�
THE�TWO�DIMENSIONAL�ONE�BECAUSE�AT�
���X����THE� RESOLUTION� IS� SO�MUCH�
LOWER
� MEANING�THAT�CONSIDERABLY�
FEWER�CALCULATIONS�ARE�REQUIRED�

'OR�THE�MORE�ADVENTUROUS
� THE�
J?LBQA?NC�PROCEDURE� IS�WELL�WORTH�
FURTHER�DEVELOPMENT��5HE�ADDITION�OF�
SHADED� LAND�AND�BLUE�WATER�WOULD�
TRANSFORM�OUR�LANDSCAPE�PROGRAMS�
FROM�AN� EDUCATIONAL�EXERCISE�INTO�
SOMETHING�MUCH�MORE�USEFUL�
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IS�A� SIMPLE�FREEWARE�PROGRAM�FROM�
.IKE� 'ULLER�WHICH�WILL� DISPLAY�THE�
TIME� AND�DATE�OF�EACH� PHASE�OF�THE�
MOON�FOR�ANY�MONTH�BETWEEN�THE�
YEARS� �����AND� ������ %ETAILS�OF�ANY�
LUNAR�ECLIPSES� IN�THE�MONTH�WILL� ALSO�
BE�SHOWN�� 4O
� AS�THE�AUTHOR�SAYS
�
kYOU�CAN�PLAN�YOUR�FISHING
� CROP�
PLANTING�OR�GENERAL�
NEW�MOON�MISCHIEF�
WELL� AHEAD�nn

*� USED�TO�BE�A�
WEREWOLF
� BUT�*nM� ALL�
RIGHT�NOWWWWWW���
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%GQF�BGQI����
#SJ?L�).$�IS�A� SHAREWARE� 	���
�
PROGRAM�BY�.IKE�/ELSON�WHICH� IS�
DESIGNED�TO�BE� kTHE�ULTIMATE� IN�"/4*�
EDITORSl ��"/4*�GRAPHICS�ARE�THOSE�
THAT�YOU� SEE�ON� SERVICES�SUCH� AS�
$EEFAX�AND�ALSO�ON� A� NUMBER�OF�
BULLETIN� BOARDS��5HEY�ARE� RATHER�CRUDE�
COMPARED�TO�THE�"MIGAnS�NORMAL�
GRAPHICS�CAPABILITIES
� BUT�THEY�HAVE�
THE�ADVANTAGE�THAT�MOST�COMPUTERS

��).$�AL;JBC=M���
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<?�NL;HMGCNN?>�
CH�M?=IH>M
�

CAN�DISPLAY�THEM�� "ND�THINGS� LIKE�
BULLETIN�BOARDS�DONnT�HAVE�MUCH�
CHOICE�� �AN�"/4*�GRAPHICS�SCREEN�
CAN�BE�TRANSMITTED� IN� A�COUPLE�OF�
SECONDS
�WHEREAS�ANYTHING�MORE�
COMPLEX�WOULD�TAKE� AN�UNACCEPTABLY�
LONG�TIME�

#SJ?L�).$�CERTAINLY� LIVES�UP�TO�
ITS� PROMISE�� �ITnS�A�SOPHISTICATED

PROGRAM�� 5HERE�ARE�
OPTIONS�AVAILABLE�
TO�DO�JUST�ABOUT�
ANYTHING�YOU�D�
WANT�� SELECT�A�
BLOCK�AND�YOU�CAN�
COPY
� PASTE
�MOVE
�
FILL
� DELETE
� REPLACE�
OR�FLIP� IT
�FOR�
EXAMPLE��THE�
PROGRAM�ALSO�
COPES�WITH�
SO�ONE�PAGE�CAN�TRANSPARENCIES�

OVERLAY�ANOTHER�
"�SPECIAL�"/4*� FONT� IS� INCLUDED�

WITH�THE�PROGRAM
� ALONG�WITH� AN� AUTOc
INSTALLER�IN�CASE�YOU� ARENnT�HAPPY�
COPYING�THE�FILES�YOURSELF��5HE�
UNREGISTERED�VERSION�OF�THE� PROGRAM�
IS� RELATIVELY�UNRESTRICTED�� �THEREnS�A�
PAUSE�OF���� SECONDS�EACH�TIME�YOU�
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+UST�TO�BE�AWKWARD
� *� RATE�THE�SOFTWARE�THAT� *� REVIEW�IN�TWO�DIFFERENT�WAYS
�
DEPENDING�ON�WHAT� IT� IS��%ISK�MAGAZINES
� COLLECTIONS�OF�CLIP�ART�AND�THE�
LIKE�ARE�GIVEN�A� mVALUE�FOR�MONEYn� RATING
� SINCE�YOUnRE�ESSENTIALLY�PAYING�FOR�
ONE�THING
�OR�GROUP�OF�THINGS
� ON�THE�DISK�

4INGLE�PROGRAMS�WHICH�APPEAR�IN�A�COLLECTION�OF�OTHERS
�OR�PROGRAMS�
WHICH� * nVE�DOWNLOADED�FROM�BULLETIN�BOARDS
� ARE�GIVEN�A� mPROGRAM�RATINGn 
�
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����
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�C A S H 
�CHEQUE�O R�MONTHLY�TE RM S�	"13���������WRITTEN�QUOTES�ON�REQUEST
��
#EFORE�YOU�DECIDE�WHEN�TO�BUY�YOUR�NEW�"MIGA�COMPUTER
�WE�SUGGEST�YOU�THINK�VERY�CAREFULLY�ABOUT�8 ) &3& �YOU�
BUY� IT�� $ONSIDER� WHAT� IT� WILL� BE� LIKE� A � FEW� MONTHS� AFTER� BUYING� YOUR� "MIGA
� WHEN� YOU� MAY� REQUIRE� ADDITIONAL�
PERIPHERALS�OR�SOFTWARE
�OR�HELP� AND�ADVICE�WITH� YOUR�NEW�PURCHASE�� "ND
� WILL� THE�COMPANY�YOU�BUY�FROM� CONTACT�
YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEM S
�WE�ENSURE�THAT�YOU�WILL�HAVE�NOTHING�TO�WORRY�ABOUT��8E�HAVE�
BEEN�ESTABLISHED�FOR�ALMOST� ���YEARS
� WE�ARE�"MIGA�SPECIALISTS�AND�ARE�A �$OMMODORE�APPROVED�DEALER��8ITH�OUR�
UNRIVALLED� EXPERIENCE� AND� EXPERTISE
� WE� CAN� NOW� CLAIM� TO� MEET� OUR� CUSTOMERSn� REQUIREMENTS� WITH� AN�
UNDERSTANDING�WHICH� IS� SECOND�TO�NONE�� #UT�DONnT�JUST�TAKE� OUR�WORD�FOR�IT�� $OMPLETE�AND� RETURN�THE�COUPON� NOW�
FOR�OUR�LATEST�' 3 & & �LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�k4ILICA�4YSTEM S�4ERVICE��
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WAS�WRITTEN�BY����YEAR�OLD� 4TEFAN�
1LCHINGER�� *T�ALLOWS�YOU�TO�SEARCH� NOT�
ONLY�FOR�A�FILE�WITH� A�SPECIFIC�NAME
�
BUT�ALSO�FOR�ONE�WITH� A�SPECIFIC�SIZE
�
ATTRIBUTES
� MODIFICATION
� COMMENT
� OR�
EVEN�CONTENTS��:OU�CAN� ALSO�SEARCH�
JUST�FOR�SPECIFIC� *''�FILE�TYPES�

")�OF�THIS�WOULD�BE�GREAT
� IF�ONLY�
IT�WERE�A� LITTLE�EASIER�TO�SPECIFY�ALL� OF�
THESE�OPTIONS��"LTHOUGH�THERE� ARE�
TWO�SEPARATE�OPTION� SCREENS
� THEY�
ARE�STILL�CROWDED�AND�CONFUSING
� AND�
SOME�OF�THE�OPTIONS� ARE�DOWNRIGHT�
UNFRIENDLY�TO�SET�� 'OR�INSTANCE
�YOU�
CAN� SEARCH� FOR�FILES�WITH� A�SPECIFIC

START�IT�UP
� AND� THE�MACRO�RECORD� AND�
PLAYBACK�FEATURES� ARE�DISABLED��"LSO
�
ANY�"/4*� FILES�YOU�CREATE�WILL� HAVE�
THE�TAG�LINE� k)YPER"/4*�VL�0 �� ADDED�
TO�THE�START�� 3EGISTERING�YOUR�COPY
� OF�
COURSE
� REMOVES�THESE� RESTRICTIONS�

"LL� IN� ALL
�#SJ?L�).$�IS�A�FINE�
PROGRAM
� CREATED�FOR�A� RELATIVELY�
UNCOMMON�TASK�� *F�YOU� RUN� A� BULLETIN�
BOARD�WHICH�CAN�DISPLAY�"/4*� FILES
�
OR� IF�YOU�JUST�WANT�TO�TRY�AND�BETTER�
THE�GRAPHICS�THAT�YOU� SEE�ON�$EEFAX
�
YOU� SHOULD�CHECK�OUT�THIS� PROGRAM�

/PMEP?K�P?RGLE� ����

/ 226.1#
%GQF�BGQI����
5HIS�SMALL
� FREE� PROGRAM�BY�.ALCOLM�
)ARVEY�IS� INTENDED�TO�PROVIDE�SOME�
FORM�OF�PASSWORD�PROTECTION�FOR�
"MIGAS�WHICH�BOOT�UP�FROM�A�HARD�
DISK�� *NSTALLATION� IS� SIMPLE�� DRAG�THE�
MAIN� PROGRAM�TO�YOUR�A��DIRECTORY�AND�
EDIT�YOUR�STARTUP�SEQUENCE�SO�THAT�IT

�.?;L=B�@IL�@CF?M�HIN�
DOMN�<S�H;G?��<ON�
<S�MCT?��;NNLC<ON?M��
?P?H�=IHN?HNM��

CALLS�THE�PROGRAM�AT�A�STRATEGIC�POINT�
IN�THE� STARTUP�PROCEDURE��5HEN�YOU�
MUST�COPY�THE�TWO�CONFIGURATION�FILES�
FROM�THE�DISK�TO�YOUR�Q��DIRECTORY�AND�
EDIT�THEM� SO�THAT�THEY�ARE�
PERSONALISED�FOR�YOUR�SYSTEM�� 0NE� IS�
CALLED� kNAMES�CONFIGl� AND�CONTAINS�
THE� NAMES�OF�EVERYONE�WHO� IS�
ENTITLED�TO� USE�THE�COMPUTER�
kPASS�CONFIG�� CONTAINS� ALL� THE�
PASSWORDS�� &VERY�TIME�YOU� REBOOT�
AFTER�THE�PROGRAM� IS� INSTALLED
� A�
REQUESTER�WILL� APPEAR�ASKING�FOR�A�
USER�NAME�AND�PASSWORD��THIS�WILL�
ONLY�DISAPPEAR�WHEN�THE�TWO�THINGS�
ARE�TYPED� IN�CORRECTLY�� �THAT�IS
�WHEN�
THEY�CORRESPOND�TO�ENTRIES� IN�THE�TWO�
CONFIGURATION� FILES�

-IKE�ALL� SIMILAR�PROGRAMS
�
+;MMQIL>�ONLY�CONTROLS�THE�BOOTING�
FROM�A�HARD�DISK�� �YOU�CAN�GET
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AROUND�THE� PROGRAM�BY�STARTING�UP�
FROM�A� BOOT�FLOPPY�� "LSO
� BECAUSE�
THE�CONFIG�FILES�ARE�NOT�HIDDEN� IN� ANY�
WAY
� IT�WOULD�BE�EASY�FOR�A�MALICIOUS�
PERSON�TO�CHANGE�THEM�� )OWEVER
�FOR�
CONTROLLING�CASUAL� ACCESS�� �
ESPECIALLY�BY�PEOPLE�WHO�HAVE� LITTLE�
KNOWLEDGE�OF�THE�"MIGA
� AND�SO�
WOULDN�T�KNOW�TO�BOOT�UP�FROM�A

�+&�GQ�?�QGKNJC�NPMEP?K�UFGAF�
CL?@JCQ�WMS�RM�PCLBCP�f?�QN?AC
DGJJGLE�
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FLOPPY�� �THIS� PROGRAM� IS�FREE
� EASY�TO�
INSTALL� AND�DOES� ITS�JOB�PERFECTLY�WELL�
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72$ 1"'
"NOTHER� kFILE�FINDERl� UTILITY
�THIS�
PROGRAM�HAS�MORE�OPTIONS�THAN�MOST�
� �BUT
� SADLY
� EASE�OF�USE� HAS�GONE�
OUT�OF�THE�WINDOW�BECAUSE�OF�THIS��

5HE�PROGRAM� IS�FREEWARE
� AND

ATTRIBUTE� 	READABLE
�WRITABLE
�
EXECUTABLE�OR�WHATEVER
� SET�� #UT�YOU�
MUST�SET�THESE� BITS� IN�ORDER�� 4O�
ASKING�FOR�FILES�WITH� A�SPECIFICATION�OF�
k ����38 &% l� IS�FINE�� �YOU� ARE�
LOOKING�FOR�ANY�READABLE
�WRITABLE
�
EXECUTABLE�AND�DELETABLE�FILES�� THE�
OTHER�FOUR�FLAGS� 	)
� 4 
� 1�AND�"
� ARENnT�
IMPORTANT�� )OWEVER
�YOU�CAN�T�ASK�FOR�

FILES�THAT�ARE�
k38&% � � � � l�� �THE�
CHARACTERS�ARENnT�IN�
THE�CORRECT�
POSITIONS�WITHIN�THE�
STRING��5HIS�MEANS�
THAT�IF�YOU�WANT�TO�
SEARCH� FOR�
EXECUTABLE�FILES
�
YOU�HAVE�TO�
REMEMBER�THAT�THE�
EXECUTABLE�BIT� IS�
THE� SEVENTH� IN�THE�
STRING�� �AND�THEREnS�
NO�ON�LINE� HELP�TO�
REMIND�YOU�OF�THAT�
VITAL� FACT�

0NCE�YOUnVE�SET�ALL�YOUR�FILE�
ATTRIBUTES
�YOU�MUST�DECIDE�WHERE�TO�
LOOK�FOR�THOSE�FILES�� #UT�AGAIN
�
BRINGING�UP�THE� kPLACES��WINDOW�
PRESENTS�YOU�WITH� A�FAR�MORE

CONFUSING�ARRAY�OF�OPTIONS�THAN� IS�
REALLY�NECESSARY�� $RYPTIC�BUTTONS�GIVE�
LITTLE�CLUE�AS�TO�THEIR�MEANING
� AND�
THE�ONLY� REAL�WAY�OF�GETTING�THE� HANG�
OF�THE�PROGRAM� IS�TO�SPEND� A�
CONSIDERABLE�AMOUNT�OF�TIME� READING�
THE�DOCUMENTATION� AND�THEN�
EXPERIMENTING�

"LL� OF�THE�ABOVE� IS�A� SHAME
�
SINCE�WITH� A�MORE�ELEGANT�USER�
INTERFACE�THIS� PROGRAM�WOULD�BE�WELL�
WORTH�HAVING�� 4EARCHING�FOR�A�FILE�S�
CONTENTS
� ESPECIALLY
� IS�AN� INVALUABLE�
FEATURE�FOR�ANYONE�WHO� IS
� SAY
�
LOOKING�FOR�A� PARTICULAR�WORD�
PROCESSING�DOCUMENT�IN� A�DRAWER�
CONTAINING�HUNDREDS�OF�CRYPTICALLY��
NAMED�FILES�� 	*T�SHOULD�BE�SAID
� ON�
THE�OTHER�HAND
� THAT�THE�AUTHOR�OF�
3.?;L=B�SEEMS�UNCONVINCED�THAT�
THIS�FEATURE�WORKS�VERY�WELL�� �THE�
DOCUMENTATION� IS�FULL�OF�DISCLAIMERS�
SAYING�THAT� IT�HASNnT�BEEN� PROPERLY�
IMPLEMENTED�YET�


1ERHAPS�3.?;L=B�VERSION� ��WILL�
CURE�THE�USER� INTERFACE�PROBLEMS��
6NTIL� THEN
� SADLY
� IT� REALLY� IS�TOO�
COMPLEX�FOR�MOST�PEOPLE�TO�BE�
BOTHERED�WITH�� �DESPITE� ITS� UTILITY�
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�+&�� BY�&RIC�4UCHANEK
� IS�A� PROGRAM�
WHICH�CREATES�RENDERED� ILLUSTRATIONS�
OF�ATOMS� IN�MOLECULES�� THIS�
REPRESENTATION� IS� 	APPARENTLY
�THE

�4IO�=;H�M=;F?�NB?�
GIF?=OF?�CG;A?�;H>�
LIN;N?�CN�CH�NBL??�
>CG?HMCIHM�

SAME�TYPE�AS� IS� PRODUCED�USING�
k$1,l� 	$OREY
� 1AULING
� ,ENDREW
�
PLASTIC�MODELS
�WHICH� CHEMISTS�WILL�
KNOW�AND� LOVE�� �OR�IF�YOU� USED�THEM�
AT�SCHOOL
� KNOW�AND� LOATHE��5HE�
ADVANTAGE�OF�THIS�PROGRAM�OVER�
OTHERS� IS�THAT�� �AT� LEAST
� ACCORDING�TO�
THE�AUTHOR�� �IT�CORRECTLY�HANDLES�
INTERSECTING�THREE�DIMENSIONAL�
SPHERES� kBY�USING�THE�FAMOUS�
#RESENHAM� CIRCLE�ALGORITHM� IN� �%l�

5O�USE�THE�PROGRAM
�YOU� SIMPLY�
LOAD�THE� RELEVANT�MOLECULE�
DESCRIPTION�FILE�AND�THE� PROGRAM

&$3�(-�".-3 "3�
*F�YOUnVE�WRITTEN�� �OR�DISCOVERED�� �ANY�1%
� SHAREWARE�OR� LICENSEWARE�THAT�
YOU�THINK�SHOULD�BE�REVIEWED
�OR� IF�YOUnVE�GOT�ANY�COMMENTS�OR�
SUGGESTIONS
�WRITE�TO�ME�C�O ��GCA;�.BIJJ?L�����.ONMOUTH�4TREET
� #ATH�
#"���#8��"LTERNATIVELY
� YOU�CAN�CONTACT�ME�ON�CIX�AS� mIWRIGLEYn 
�OR�ON�THE�
INTERNET�AS� mIAN!VAMPIRE�DEMON�CO�UKn�

 ,(& �2'.//$1�^ �(224$����^ �)4-$� ����� )�DU���
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AUTOMATICALLY�RENDERS� IT��:OU�CAN�
SCALE�THE� IMAGE
� AND� ROTATE� IT� IN�
THREE�DIMENSIONS�� 3ENDERING�TOOK�
SOME�TIME�ON�MY�"����1LUS
� BUT�
THERE�ARE�SPECIFIC�VERSIONS�OF�THE�
PROGRAM� INCLUDED�FOR������AND������
BASED�"MIGAS
�WHICH�SHOULD�WORK�
MUCH� FASTER��5HE�PROGRAM� REQUIRES�AT�
LEAST��.B�OF�3".
� AND�ACCORDING�TO�
THE�DOCUMENTATION�FILES� �AT� LEAST�
VERSION���X�OF�THE�"MIGA�OPERATING�
SYSTEMl�� *T�WORKED�FINE�ON�MY�
8ORKBENCH� � ����SYSTEM
� THOUGH�

5HERE�ARE�SOME�MOLECULE�FILES�
INCLUDED�WITH�THE� PACKAGE�� HOWEVER
�
ALTHOUGH�THE� AUTHOR�SAYS�YOU�CAN�GET�
THE�FULL� PROTEIN�DATA� BANK�	�PDB
�FROM�
THE�#ROOKHAVEN� LABS�OR�FROM�HIM
� IT�
IS�UNCLEAR�WHETHER�THEY�WILL�BE�
DIRECTLY�DISPLAYABLE�BY�THE� PROGRAM�

4TILL
� IF�YOUnRE� INTERESTED� IN�
DISPLAYING�MOLECULES�ON� A�COMPUTER
�
IT�MAY�WELL� BE�WORTH�YOUR�WHILE�
HAVING�A� LOOK�AT�THIS� PROGRAM�AND�
GETTING�IN�TOUCH�WITH�4UCHANEK�FOR�
MORE�DETAILS�

5HE�PROGRAM� IS� kCHARITYWAREl� � �
THE�AUTHOR�REQUESTS�THAT�YOU�MAKE�A�
DONATION�TO�THE�4*%4� 	4UDDEN� *NFANT�
%EATH�4YNDROME
�CHARITY�
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5HIS� IS� A� PROGRAM�DESIGNED�
SPECIFICALLY�FOR�PEOPLE�WHO�ARE�ON�THE�
LOOKOUT�FOR�THE�NEXT�$AMILLAGATE�� *TnS�
A�DATABASE�FOR�PEOPLE�WHO�USE� RADIO�
SCANNERS�TO�SEARCH�THE�AIRWAVES�FOR�
INTERESTING�	OR�PRIVATE
�BROADCASTS��
5HERE�ARE�THOUSANDS�OF�COMPLETELY�
LEGITIMATE� STATIONS�ON�THE� AIR
� OFTEN�
BROADCASTING�AT�FAIRLY�UNPREDICTABLE�
TIMES�� �AS�WELL� AS�THINGS� LIKE�CELLULAR�
PHONE�TRANSMISSIONS
� POLICE�AND�
ARMY�RADIOS�AND�THE� LIKE�� 4CAN�����
WILL� STORE� ALL�OF�THE� INTERESTING�
FREQUENCIES�YOU�FIND
� ALONG�WITH�
TIMES�THAT�YOU�SHOULD�CHECK�THEM�
OUT�� 'URTHERMORE
� IF�YOUnVE�GOT�A�
:AESU� '3(������ RECEIVER�AND�THE�
.INIX�.*'���� INTERFACE
�THE�PROGRAM�
WILL� ACTUALLY�CONTROL�THE� SCANNER�FOR�
YOU��"S�THE� 	(ERMAN
�AUTHOR
� 3AINER�
3EDWEIK
� SAYS�� �0WNER�OF�THE�
RECIEVER�NOW�CAN�JUBILATE�l� *NDEED�

*N�FACT
� IF�YOU�HAVE�THE�SCANNER�
AND� INTERFACE
�THE�PROGRAM� REALLY�IS�
QUITE�POWERFUL�� IT�WILL�EVEN�PRODUCE� A

CHART�OF�THE�4�LEVELS� RECEIVED�� �THAT�
IS
� THE� SIGNAL� STRENGTH�ON�ANY�
PARTICULAR�FREQUENCY��THE�HIGHER�THE�
STRENGTH
� THE�BETTER�THE�SIGNAL� AND�
THE�EASIER�IT� IS�TO� RECEIVE�THE�
TRANSMISSION��5HE�SCANNER�CAN�BE�
SET�TO�SWITCH�TO�SPECIFIC�FREQUENCIES�
AT�SET�TIMES
� OR�JUST�TO�SCAN� A� RANGE�
OF�FREQUENCIES�CONTINUALLY�

*F�YOU�DONnT�OWN�THE�SPECIFIC�
:AESU� SCANNER�THAT�THIS� PROGRAM�WAS�
WRITTEN�FOR
� THOUGH
� THEN�YOU�WILL�
PROBABLY�DO�BETTER�CRAFTING�YOUR�OWN�
DATABASE� IN�ANY�DATABASE�PACKAGE�� *�
FOUND�THE�USER�INTERFACE
� ALTHOUGH�
REASONABLY�ATTRACTIVE
�VERY�HARD�TO�
GET�ON�WITH��2UITE�OFTEN� *� BECAME

STUCK�IN�THE� &DIT�MODE�� �ALTHOUGH�
HITTING�THE� k)ELPl� KEY�SEEMED�TO�FREE�
ME�FROM�THIS��5HE�ON�LINE�HELP�WASN�T�
PARTICULARLY�INFORMATIVE
� AND�THE�
DOCUMENTATION� IS�FAIRLY�HARD�TO�WADE�
THROUGH��5O�BE�HONEST
� *� THINK�THAT�
MUCH�OF�THE� REASON�FOR�THIS� IS�THAT�
3AINER�HAS�TRIED�TO�FIT�SO�MUCH�
FUNCTIONALITY�INTO�THE�PROGRAM�� 4TILL
� IF�
YOU�OWN� A�SCANNER
� AND�YOUnRE�
DEDICATED�ENOUGH�TO�WORK�THROUGH�
THE�MANUAL� IN�DETAIL
� NO�DOUBT�THIS�
PROGRAM�WILL� PROVE�HELPFUL�TO�YOU�
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&� IS
� ACCORDING�TO�AUTHOR�8OUTER�VAN�
0ORTMERSSEN
� kA�POWERFUL� AND�
FLEXIBLE�PROCEDURAL� PROGRAMMING�
LANGUAGE
l�WHICH� IS�BASED�ON�THINGS�
LIKE�$�AND�.ODULA�����GCA;: �IS�THE�
"MIGA�COMPILER�FOR�THIS� LANGUAGE
�
WHICH� HAS�COMPILATION� SPEEDS�OF�UP�
TO���
���� LINES� PER�MINUTE�ON� A�
STANDARD
� �.)Z�"MIGA�����OR����

1LUS�� *NTUITION�CALLS�ARE� INCLUDED� AS�
PART�OF�THE�BASIC� LANGUAGE
�WHICH�
MEANS�THAT�YOU�DON�T�HAVE�TO�
PURCHASE�ANY�SEPARATE� LIBRARIES�TO�
START�PROGRAMMING�IN�EARNEST�

5HE�DISTRIBUTION�PACKAGE�
INCLUDES�THE�COMPILER�ITSELF
�
�MODULESl�WHICH�ALLOW�ACCESS�TO�
*NTUITION
�THE�MATHS� LIBRARIES�AND� SO�
ON
� AND�SOME�EXAMPLE�PROGRAMS�� �
RANGING�FROM� �HELLO�WORLDl�STYLE�
BASICS�TO� PROGRAMS�WHICH�MAKE�USE�
OF�*NTUITION�GADGETS�SUCH�AS�SCROLL�
BARS�AND� LISTS�OF�TEXT�
5HE�DOCUMENTATION�
COMPRISES�COMPILER�
INFORMATION
� A�
REFERENCE�MANUAL�FOR�
THE� LANGUAGE
� A�
TUTORIAL� AND�
INFORMATION�ON�THE�
INCLUDED�EXAMPLE�
PROGRAMS�

5O�GET�THE�BEST�
OUT�OF�THE� LANGUAGE
�
YOUnLL� ALMOST�CERTAINLY�NEED�THE�
OFFICIAL�"MIGA�3,.�MANUALS
� BUT�AT�
LEAST�AT�THE�BEGINNING�YOU� SHOULD�BE�
ABLE�TO�MANAGE�WITH�THE�
DOCUMENTATION�AS�SUPPLIED�� �
ESPECIALLY�IF�YOU�STUDY�THE�EXAMPLE�
PROGRAMS�TO�SEE�HOW�THEY�DO�THINGS�

0F�COURSE
� ONE�QUESTION�WHICH

MUST�BE�ASKED� IS
�WHO�ON� &ARTH�
NEEDS� ANOTHER�PROGRAMMING�
LANGUAGE �8EnVE�ALREADY�GOT�1ASCAL
�
$
� #"4*$�ET�AL�� �SURELY�THATnS�
ENOUGH �8ELL
�YES
� BUT�YOU�MAY�FIND�
THAT�&�SUITS�YOUR�NEEDS�BETTER�THAN�
ANY�OF�THE� kMAJORl� LANGUAGES��"ND�
ITnS� ALWAYS� INTERESTING�TO�COMPARE�
PROGRAMMING�LANGUAGES
� EXAMINING�
THEIR�STRENGTHS�AND�WEAKNESSES�

'UTURE�DEVELOPMENTS�TO�THE� &�
LANGUAGE�WILL� INCLUDE�OBJECT�ORIENTED�
PROGRAMMING
� OPTIONAL� �����

������AND�������CODE�GENERATION
�
AND�POSSIBLY�AN� INTEGRATED�EDITOR�AND�
SOURCE�LEVEL�DEBUGGER�� &VEN�WITHOUT�
THESE�ENHANCEMENTS
�THOUGH
� &� IS�
CERTAINLY�WORTH�CHECKING�OUT�BY�ALL�
YOU�CODE�HEADS�
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"NY�5REKKIES�OUT�THERE �.N;L=FI=E�
PUTS�THE�TIME
�DATE�AND�STARDATE� IN�A

TINY�WINDOW�WHICH� SITS�ON�YOUR�MENU�
BAR��8ELL
� ACTUALLY�IT�PUTS�THE�
AUTHORSn�VERSION�OF�THE�STARDATE� IN�
THE�WINDOW�� �THEY�DIDN�T�KNOW�HOW�
THE�REAL� THING�IS�GENERATED
� SO�THEY�
STARTED�WITH����������AS�BEING�	�
+ANUARY�������5HE� RIGHT�MOST�DIGIT�
CHANGES�EVERY����SECONDS
� THE�NEXT�
ONE�ALONG�EVERY����MINUTES�� *F�YOU�
KNOW�HOW�THE� �REALl� STARDATE� IS�
CALCULATED
� THE�AUTHORS�� �.ICHAEL�
-AURENT�AND�7OLKER�(OERKE�� �WOULD�
LOVE�TO� HEAR�FROM�YOU�

5HE�WHOLE�
THINGnS�A�BIT�
POINTLESS
� REALLY��
)OWEVER
�YOU�CAN�
CHOOSE�TO�TURN�
OFF�THE�DISPLAYS�
OF�EITHER�DATE
�
TIME�OR�STARDATE
�
SO� IF�YOU�JUST�
WANT�TO�SEE�THE�
TIME� IN�YOUR�
MENU�BAR
�THIS�

DOES�THE�TRICK� REASONABLY�
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*F�YOU�WANT�TO�PRODUCE�AN� INTRO�TO�A�
FLOPPY�DISK�WHICH� LOADS�WHEN�YOU�
BOOT�THAT�DISK
�YOU�COULD�DO�WORSE�
THAN�CHECK�OUT�THIS�SHAREWARE�
PROGRAM�BY�.ICHAEL� #IALAS�� �THE�GUY�
WHO�WROTE�THE��IINFI<�PROGRAM� *�
RAVED�ABOUT�A�COUPLE�OF�ISSUES�AGO��
!$(�ISNnT� INCREDIBLY�SOPHISTICATED
� BUT�
TO�JUST�CREATE� A� kWELCOME�TO�THIS�
DISK��MESSAGE
� PERHAPS�WITH�A�
BACKGROUND�PICTURE�AND�SOME�MUSIC
�
ITnS�FINE�

5HE�PROGRAM� IS�EASY�TO�USE�� LOAD�
IN�YOUR�TEXT�FILE
� IMAGE�AND�MUSIC
�
CLICK�A�COUPLE�OF�BUTTONS�AND�YOU�RE�
DONE��5HE�TEXT�CAN�BE�CREATED� IN� ANY�
WORD� PROCESSOR�OR�TEXT�EDITOR�AS� LONG�
AS� ITnS� SAVED� IN�"4$**� FORMAT��THE�
IMAGE�MUST�BE�A�����X�����PIXEL
�
EIGHT�COLOUR�*''�� AND�THE�MUSIC�MUST�
BE�CREATED� IN�+LI/L;=E?L�OR�ANY�CLONE�
OF�THAT�PROGRAM�

"FTER�THIS
�YOU�CAN� SELECT�THE�FONT�
IN�WHICH�TO�DISPLAY�THE�TEXT�	THREE�ARE�
SUPPORTED

�WHETHER�TO�HAVE�
FOREGROUND
� BACKGROUND�OR�BOTH�
OBJECTS� kSHIMMERING�
�WHAT�THE�USER�
MUST�DO�TO�EXIT�THE� INTRO� 	NORMALLY�
PRESS�THE� LEFT�MOUSE�BUTTON

�AND�
WHAT�COLOUR�THE�TEXT�SHOULD�BE�� :OU�
CAN�THEN�PREVIEW�YOUR�MASTERPIECE
�
AND�FINALLY�SAVE� IT�EITHER�AS�AN�
EXECUTABLE�FILE�OR�AS�A�BOOTBLOCK�TO�A�
FLOPPY�DISK�

5HATnS� IT
� REALLY�� 4HORT�AND�SWEET
� �BUT�EXPECT�TO�SEE�PLENTY�OF�1%�
COMPANIES� AND�THE� LIKE�TAKING�
ADVANTAGE�OF�IT�IN�THE�NEAR�FUTURE�

0H
� THERE�S� ALSO�AN�UPGRADED�
VERSION�OF�.ICHAELnS��IINFI<�
PROGRAM�ON�THE�SAME� 'ISH�DISK
�
WHICH�MAKES� IT�DOUBLY�WORTH�GETTING�
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%GQF�BGQI����
/L??"LIQ�� BY�#ENJAMIN� 4TEGEMANN
�
IS� A� NEAT� LITTLE�PROGRAM�THAT�PRODUCES�
kQUASI�FRACTAL�TREESl ��5HEYnRE�QUASIc
FRACTAL� BECAUSE�ONLY�A�COUPLE�OF�
ITERATIONS� ARE� PERFORMED
� SO�THEY�ARE�
NOT�REAL� FRACTALS�� 4TILL
� SOME�
INTERESTING�EFFECTS�CAN�BE�PRODUCED
�
AND� THE�WHOLE�THING� IS�TARTED� UP

BECAUSE�THE� PROGRAM�ACTUALLY�DRAWS�
kTREESl 
� OR�PLANTS
�WITH� FLOWERS
�
RATHER�THAN�THE�NORMAL
� RATHER�BORING�
SKELETAL� STRUCTURES�THAT�THE�MAJORITY�
OF�SIMILAR�PROGRAMS�PRODUCE�

5HE� IDEA� IS�THAT�EACH� ITERATION� IS�
PERFORMED�ON�STRINGS�OF�CHARACTERS��
5HESE�CHARACTERS� HAVE�DIFFERENT�
MEANINGS�� �FOR�INSTANCE
� k�l�MEANS�
kDRAW�A� LINE�STRAIGHTFORWARDl 
� k
��
MEANS� �DRAW�A� LINE�STRAIGHT�FORWARD�
WITH� A� RED�FLOWER�AT�THE�END�OF�THE�
LINEl 
� k<l�MEANS� kTURN� LEFT�OR�RIGHT�
AND�BEGIN� A�NEW�BRANCHl�� �AND� SO�
ON�� :OU�SPECIFY�THE� INITIALISATION�
STRING
� AND� ALSO�WHAT�EACH�OF�THE�
BASIC�FOUR�DRAWING�CHARACTERS� SHOULD�
BE�REPLACED�WITH�AT�THE�BEGINNING�OF�
THE� NEXT� ITERATION�

*T�ALL� SOUNDS�FAR�MORE�CONFUSING�
THAN� IT�ACTUALLY�IS�� �PLAY�AROUND�WITH�
THE� PROGRAM�FOR�A�COUPLE�OF�MINUTES�
AND�YOU�LL�GET�THE�HANG�OF�THINGS��0F�
COURSE
�MANY�OF�YOUR�TRIES�WILL� END�UP�
JUST�PRODUCING�A�MESS
� BUT�SOME�CAN�
CREATE�VERY�ATTRACTIVE� PATTERNS�� �AND�
AT�THE�SAME�TIME
�YOUnRE� LEARNING�
ABOUT�THE� POWER�OF�FRACTALS�

'OR�SIMPLICITY�AND� INTEREST
�THIS�
PROGRAM�EARNS�A���

/PMEP?K�P?RGLE� ����

(-2/(1$�#$,.
%GQF�BGQI����
$HMJCL?�IS�A� NEW�TEXT�EDITOR�BY�+OSH�
7AN�"BRAHAMS
� AND� REQUIRES�
"MIGA%04�����OR�ABOVE�TO�WORK�� *TnS�
VERY�EASY�TO�USE� AND�HAS�ENOUGH�
GOOD�FEATURES�TO�BE�WORTH�CHECKING�
OUT��5HE�SHAREWARE�FEE� IS������ �THE�
DEMO�VERSION� HAS�THE�4AVE�AND�1RINT�
FEATURES�DISABLED�

#ECAUSE�THE� PROGRAM�TAKES�
ADVANTAGE�OF�"MIGA%04�� �� nS�
FEATURES
�YOU�CAN�SELECT�ANY�
SUPPORTED� SCREEN� RESOLUTION� AND�FONT�
TO�WORK� IN��5HE�PROGRAM�SUPPORTS�
MULTIPLE�OPEN�FILES
� AND
� BECAUSE� IT

HAS� A�CLIPBOARD�DEVICE
� YOU�CAN�COPY�
TEXT�BETWEEN�TWO�DIFFERENT�WINDOWS��
$OPY
� 1ASTE�AND�$UT�ARE� ALL�
SUPPORTED
� AND� A�BLOCK�OF�TEXT�IS�
SELECTED� IN�THE�EASIEST�WAY�POSSIBLE��
BY�CLICKING�AND�DRAGGING�WITH�THE�
MOUSE
�JUST�AS� IS�THE�CASE�WITH�
.ACINTOSH� AND�8INDOWS�PROGRAMS�� �
BUT�WHICH
� FOR�SOME� REASON
� ISNnT�SO�
COMMON�ON�THE�"MIGA�

"LTHOUGH�YOU�CAN�USE�THE�
PROGRAM�AS�A�WORD�PROCESSOR�� �IT�
SUPPORTS�WORD�WRAPPING�AND�CENTRING�
TEXT�� � IT�ALSO�HAS�SOME�FEATURES�THAT�
COME� INTO�THEIR�OWN�WHEN�THE�EDITOR�
IS�USED�BY�PROGRAMMERS��5HE� k'IND�
.ATCH� #RACKETl� COMMAND�WILL� SHOW�
YOU�WHERE�THE�CORRESPONDING�CLOSE�
BRACKET� IS�TO�THE�OPEN�BRACKET�THAT�
YOU�VE�SELECTED�� � INVALUABLE�WHEN�
YOUnRE�TRYING�TO�WORK�OUT�WHY�A

COMPLEX�FUNCTION� ISNnT�PRODUCING�THE�
RIGHT�VALUES��"ND�TALKING�OF�SUCH�
THINGS
�THE� �1ROCEDURESl� COMMAND�
WILL� PRODUCE�A� LIST�OF�ALL� PROCEDURES�
THAT�YOUnVE�DEFINED
� IF�YOUnRE�WRITING�
A�$�PROGRAM��$LICK�
ON�A� PROCEDURE�
NAME�FROM�THE�
RESULTING�WINDOW
�
AND�THE�CURSOR�
JUMPS�TO� ITS�
DEFINITION� IN�THE�
TEXT��0F�COURSE
�
AUTO�INDENTING�IS�
AN�OPTION
� AND�YOU�
CAN�DEFINE�THE�
SIZE�OF�TAB�STOPS�
AS�WELL�

5HE� PROGRAM�SUPPORTS�"3EXX
�
AND�EVEN� HAS�FIVE� kBOOKMARKSl 
� SO�
THAT�YOU�CAN�JUMP�TO�AND�FROM�BITS�OF

YOUR�PROGRAM�OR�DOCUMENT�THAT�YOU�
NEED�TO�MAKE�CONSTANT�REFERENCE�TO��
8HEN�YOU�COME�TO�SAVE�YOUR�WORK
�
YOU� CAN� SPECIFY�WHETHER�OR�NOT�IT�
SHOULD� BE� IN� *#.�FORMAT�	CARRIAGE�
RETURN� AND� LINE�FEED� AT�THE�END�OF�
EACH� LINE
�OR�NOT�

*TnS�A� SHAME�THAT�+OSH�HAS�
DECIDED�TO� RESTRICT�THIS�DEMO�VERSION
�
BUT�ITnS�WELL�WORTH� CHECKING�OUT�
ANYWAY�� �AND� *� SUSPECT�THAT�IT�WILL�
RAPIDLY�BECOME�POPULAR�

/PMEP?K�P?RGLE� ����
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%GQF�BGQI����
%AVID� ,INDER
� LIKE�MANY�PEOPLE
�
PONDERS�ON�$OMMODOREnS�WISDOM� IN�
SOME�AREAS�� k$ONSIDERING�THAT�
$OMMODORE�"MIGA�HAVE�WRITTEN� A�
FRIENDLY�ICON�DRIVEN�USER�INTERFACE
� IT�
SEEMS�ODD�THAT�
THEY�WROTE�MOST�OF�
THE�SYSTEM�
SOFTWARE�TO�BE�$-*�
ONLY�l�8ITH�THAT� IN�
MIND
� HE�HAS�
WRITTEN� A� SIMPLE

8ORKBENCH�BASED�
*NSTALL� UTILITY�WHICH�
ENABLES�YOU�TO�
*NSTALL�FLOPPY�DISKS�
VIA�A�POINT�AND�
CLICK� INTERFACE
� AND�WHICH� SHOULD�
WORK�ON� ANY�VERSION�OF�"MIGA%04�
FROM� ����UPWARDS�

8HEN� ITnS� RUN
�YOU�RE� PRESENTED�
WITH� A�TINY�WINDOW�WITH�BUTTONS�FOR�
EACH�OF�THE�FLOPPY�DISK�DRIVES�
ATTACHED�TO�YOUR�SYSTEM�� �ANY�YOU�
DONnT�HAVE
� SUCH� AS�#%���AND�#%����

ARE�GREYED�OUT�� :OU�
SELECT�THE�KIND�OF�
BOOTBLOCK�YOU�WANT�
TO� INSTALL� FROM�A�
MENU�� �0'4����

0'4�����OR�''4� ���
� � AND�THEN�JUST�CLICK�
ON�THE�BUTTON�FOR�THE�
REQUIRED�DRIVE��5HE�
TYPE�OF�BOOTBLOCK�IS�
AUTOMATICALLY�SET�TO�
THE�CORRECT�ONE�FOR�

YOUR�SYSTEM�WHEN�YOU�START�THE�
PROGRAM
� SO�NORMALLY�YOU�WONnT�EVEN�
HAVE�TO�BOTHER�WITH�THAT�OPTION�

*T�S�NICE�TO�SEE�PROGRAMMERS

MAKING�THE�"MIGA�S�OPERATING�
SYSTEM�MORE�FRIENDLY
� RATHER�THAN�
ADDING�HUNDREDS�OF�ESOTERIC� NEW�
COMMANDS�THAT�VIRTUALLY�NO�ONE�WILL�
USE��5HIS� PROGRAM� IS�FREE
� AND�WILL�
MAKE� LIFE�FAR�SIMPLER�FOR�THOSE�
PEOPLE�WHO�DONnT�WANT�TO�DELVE�
AROUND� IN�THE�$-*�EVERY�TIME�THEY�
WANT�TO�CREATE�A� NEW�FLOPPY�DISK��
3ECOMMENDED�

/PMEP?K�P?RGLE� �����

# 3 !$-"'
%GQF�BGQI����
'OR�SOME�REASON
� DATABASES�SEEM�
TO�BE�POPULAR�PROGRAMMING�PROJECTS�
WITH�"MIGA�1%�AND�SHAREWARE�
AUTHORS�� 1ERHAPS� ITnS�BECAUSE� A�VERY�
BASIC�PROGRAM�CAN�BE�PUT�TOGETHER�
FAIRLY�EASILY�� �OR�PERHAPS�THESE�
PEOPLE�BELIEVE�THAT�WE� REALLY�DO�WANT�

TO�STORE�OUR�VIDEO�
TAPES�OR�WHATEVER�
BY�SERIAL� NUMBER
�
AND� LOOK�THEM�UP�
ON�COMPUTER�WHEN�
WE�WANT�TO�WATCH� A�
SPECIFIC�TAPE�� *F�SO
�
THEY�RE�SADLY�
MISTAKEN�

)OWEVER
� EVERY�
SO�OFTEN� A�
DATABASE� APPEARS�

THAT� IS�SOMETHING�A�BIT�SPECIAL� AND� IS�
WORTH�CHECKING�OUT���;N;<?H=B� IS�
JUST�SUCH� A� PROGRAM�� 'OR�A� START
� ITnS�
RELATIONAL
� TO�AN�EXTENT�� �WHICH�
MEANS�THAT�YOU� CAN� LOOK�UP�DATA�
FROM�OTHER�FILES�AND�UPDATE�ANY�DATA�
IN�YOUR�OPEN�FILE�THAT�DEPENDS�ON�
VALUES� IN�THOSE�OTHER�FILES�� *T�S�NOT�
FULLY�RELATIONAL
� BUT�IT�WILL� DO�UNTIL�
SOMETHING�BETTER�COMES�ALONG�

5HE�VERSION�OF�THE�PROGRAM�ON�
'ISH�DISK����� IS�A�DEMO�� �PRINTING� IS�
DISABLED� 	AS� IS� kPRINTINGl�TO�A�FILE

�
AND�YOU�CANnT�USE�THE� RELATIONAL�
FEATURES��5HE� AUTHOR
� &RIC�)AMBUCH
�
IS� REPRESENTED�BY�A�COMPANY�CALLED�
"1$�5$1�7ERTRIEB�� HE�GETS� HALF�OF�
EACH�%.���	PLUS�POSTAGE
� OR�64����
INCLUDING�POSTAGE
��5HIS� IS�AN�ODD�
ARRANGEMENT�� � IT�SOUNDS� LESS� LIKE�
SHAREWARE�AND�MORE� LIKE�A�
COMMERCIAL� ENTERPRISE�TO�ME��
)OWEVER
� *� GUESS� ITnS�A�MORE�
CONVENIENT�WAY�OF�PROCESSING�
REGISTRATIONS�FOR�SOME�PROGRAMMERS�

"LTHOUGH�THE�DEMO� IS� LIMITED
�
THERE� IS� STILL� PLENTY�TO�BE�GETTING�ON�
WITH�� .AJOR�FEATURES� INCLUDE�
b� 6P�TO����FIELDS�PER�RECORD
�WITH�
SEVEN�DIFFERENT�FIELD�TYPES� 	INCLUDING�
STRING
� CALCULATION
� BOOLEAN� AND�
DATE
�
b� "N�"3EXX� INTERFACE
� AND�OVER����
"3EXX�COMMANDS� 	ALTHOUGH�THESE�
ARE�NOT�DOCUMENTED� IN�THE�FILE�THAT�
COMES�WITH�THE�DEMO�VERSION
�
b� 'AST�SEARCH� AND�SORT�� �THE�AUTHOR�
CLAIMS�THAT�A�	����� RECORD� SORT�CAN�
BE�PERFORMED� IN�ONE�SECOND
� AS�CAN�
A�SEARCH�ON�THE�SAME�SIZED�
DATABASE�
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� IT�S�NOT�TOO�HARD�
TO�WORK�OUT�WHAT�YOUnRE�DOING�JUST�BY�
EXPERIMENTING
� AND�JUDGING�BY�THE�
TIME� *� SPENT�PLAYING�WITH�THE�
PROGRAM
� IT�REALLY�IS�VERY�POWERFUL�
INDEED��0F�COURSE
� *� DO�HAVE�SOME�
RESERVATIONS�� FOR�EXAMPLE
�FIELD

� P?LS�MI�I@N?H�;�
>;N;<;M?�;JJ?;LM�
NB;N�CM�MIG?NBCHA�;�

<CN�MJ?=C;F


�

LAYOUT�CAN�ONLY�BE�DONE�THROUGH�A�
REQUESTER�WHICH�ASKS�YOU�WHERE�ON�
THE�SCREEN
� NUMERICALLY
� EACH�FIELD�
SHOULD� BE�� �IT�WOULD�BE�FAR�EASIER�TO�
DRAG�FIELDS�TO�THE�CORRECT�PLACE�� 4TILL
�
THERE� IS� SUPPORT�FOR�THINGS� LIKE�
ITALICISED�TEXT
� SO�AT�LEAST�YOU�CAN�
GET�THINGS� LOOKING�FAIRLY�ATTRACTIVE�
QUITE�EASILY�

/UMEROUS� SHAREWARE�AND�1%�
DATABASES� ARE�AVAILABLE�ON�THE�
"MIGA
� AND��;N;<?H=B�NEEDS�TO�BE�
SOMETHING�SPECIAL�TO�JUSTIFY� ITS� RATHER�
HIGH�PRICE�� *T�DOES� LOOK
�THOUGH
� LIKE�
IT�MIGHT�JUST�BE�WORTH�THE�MONEY��:OU�
SHOULD�CERTAINLY�CHECK�OUT�THIS�DEMO�
BEFORE�YOU�GO�OUT�AND�BUY�A�FULL��
PRICED�PROGRAM�

/PMEP?K�P?RGLE� ����

04("*%(+$
%GQF�BGQI����
"ND�YES
� ANOTHER�ONE�� 6NBELIEVABLY
�
ON�THE�SAME�'ISH�DISK� IS�,OC=E!CF?��
ANOTHER�DATABASE��5HIS�ONE
� THOUGH


DOESNnT�CLAIM�TO�BE�QUITE�AS�
SOPHISTICATED�AS��;N;<?H=B�� �
INSTEAD
� IT�STYLES� ITSELF�kA�FLEXIBLY
�
FAST�AND�EASY�TO�USE�FLAT�FILE�
DATABASEnn �� 6NFORTUNATELY
� IT�DOESN�T�
QUITE� LIVE� UP�TO�THIS� PROMISE�� *NDEED
�
IT�DOESNnT�SEEM�TO�WORK�VERY�WELL� AT�
ALL��"LTHOUGH�DOUBLE�CLICKING�ON�EITHER�
OF�THE�TWO�PRE�DEFINED� SAMPLE

DATABASES� LOADED�THE�PROGRAM�
PERFECTLY�WELL
� TRYING�TO�DEFINE�MY�OWN�
CRASHED�THE�COMPUTER�EVERY�TIME�� *�
DONnT�WANT�TO�GO� INTO� A�MAJOR�RANT�
HERE
� BUT� *� REALLY�DONnT�UNDERSTAND�
WHY�PEOPLE� RELEASE�SOFTWARE�WHICH�
DOESNnT�WORK�PROPERLY��"LTHOUGH�THE�
DOCUMENTATION� SAYS�UNDER�THE

k#UGSl� HEADING�kNONE�KNOWNl
� IT�
CERTAINLY�WASNnT�HAPPY�ON�MY�"MIGA
�
WHICH� HAS�NOTHING�OUT�OF�THE�ORDINARY�
INSTALLED�� �PERHAPS�A�MITE�MORE�3".�
THAN� SOME�PEOPLE
� AND�MORE�
LIBRARIES�THAN�YOU�CAN� SHAKE�A�STICK�
AT
� BUT�NOTHING�THAT�SHOULD�CAUSE�A�
FATAL
� CURSOR�FREEZING�CRASH� IF�A

PROGRAM� IS�AT�ALL�WELL�BEHAVED�
.AYBE� *�COULD�HAVE�FOUND�THE�CURE�
FOR�THE� PROBLEM� IF�*�D� PERSEVERED�FOR�A�
FEW�MORE�HOURS
� BUT�TO� BE�QUITE�
HONEST�*�� �AND� *nM�SURE�YOU
� TOO�� �
HAVE�BETTER�THINGS�TO�DO�

/PMEP?K�P?RGLE� ����
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.SMFH@I�IS�AN�OLD�FAVOURITE�OF�"MIGA�
CHIPHEADS�� *� LOOKED� AT�AN�OLD�VERSION�
OF�THE� PROGRAM�SOME�TIME�AGO
� BUT�
VERSION�� ���� IS�A�CONSIDERABLE�
IMPROVEMENT�� �AUTHOR�/IC�8ILSON�HAS�
NOW�MADE�THE�WHOLE�THING�LOOK�
INCREDIBLY�PROFESSIONAL
� AND�HAS�
ADDED� SOME�EXTRA�FEATURES�

5HE�BASIC� L;CMIH�>�?NL?�OF�
.SMFH@I�IS�TO�TELL� YOU�ALL� ABOUT�YOUR�
"MIGA�� �WHATnS� RUNNING
�WHAT�EXTRAS�
YOU� HAVE�PLUGGED� IN� AND�HOW�FAST�THE�
WHOLE�THING�IS�GOING�� $ATEGORY�AREAS�
INCLUDE�SPEED
�MEMORY
� ADD�IN�
BOARDS�AND�DISK�DRIVES��"LSO�SHOWN

ARE�THINGS� LIKE�WHETHER�YOU�HAVE�A�
CLOCK�ON�BOARD
�WHAT�DISPLAY�MODE�
YOUnRE�RUNNING�IN
�THE�CHIPSET�USED�
FOR�DISPLAY
�WHAT�$16
� '16� 	FLOATING�
POINT�UNIT
� AND�..6� 	MEMORY�
MANAGEMENT�UNIT
�YOU�HAVE
�WHAT�
LIBRARIES�ARE� INSTALLED
�WHAT�
RESOURCES�ARE� LOADED
�WHAT�TASKS�ARE

CURRENTLY� RUNNING�AND�SO�ON� AND� SO�
ON�� �BASICALLY
� EVERYTHING�THATnS�GOING�
ON� INSIDE�YOUR�"MIGA�

*F�YOU�SELECT�THE�SPEED�TESTS
� A�
SMALL�GRAPH�OF�YOUR�MACHINEnS�
PERFORMANCE�APPEARS
� RATING�IT�
AGAINST�OTHER�MEMBER�OF�THE�"MIGA�
FAMILY�� *TnS�A�SIGN�OF�THE�TIMES�THAT

NEITHER�THE�"����NOR�"����1LUS� IS�
INCLUDED�ON�THE�GRAPH�� �INSTEAD
�YOUR�
"MIGA� IS�COMPARED� AGAINST�THE�
"���
� #����
�"����
�"����

"�����AND�"������ 4TILL
� IT�S�GOOD�TO�
KNOW�THAT�� �AT�LEAST�ACCORDING�TO�
.SMFH@I�� �MY�TRUSTY�"����1LUS� RUNS�
SLIGHTLY�FASTER�THAN�A�STANDARD�"����

.SMFH@I� ISNnT�A� PROGRAM�THAT�
YOU�LL�FIND�YOURSELF�USING�A�GREAT�DEAL
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BUT�IT�WOULD� REALLY�SHOW� ITS�
USEFULNESS� IF�YOU�EVER�HAVE�TO�PHONE�
UP�A�TECHNICAL� SUPPORT� LINE�FOR�A�
PRODUCT�� *T�S�NICE�TO� BE� ABLE�TO�
ANSWER�QUESTIONS� LIKE� k)OW�MUCH�
$HIP�3".� IS� IN�YOUR�MACHINE �� OR�
k&XACTLY�WHAT�VERSION�OF�>CME@IHN�DO�
YOU�HAVE� INSTALLED l�WITHOUT�ENDING�
UP�WHIMPERING�PITIFULLY�

/IC�8ILSON� ASKS�THAT�YOU�DONATE�
64���� IF�YOU�FIND�THIS� PROGRAM�
USEFUL��5O�BE�HONEST
� *� DON�T�THINK� *�D�
WANT�TO� USE� IT�ENOUGH�TO�JUSTIFY�THAT�
SORT�OF�FIGURE�TO�MYSELF
� BUT�*�M� SURE�
THAT�THERE� ARE� PLENTY�OF�PEOPLE�OUT�
THERE�WHO�WILL��:OU�CAN�EVEN�PAY�WITH�
YOUR�CREDIT�CARD
� IF�YOU�WANT�

/PMEP?K�P?RGLE� ����
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5HIS� IS�ANOTHER�UPDATE
� BUT� IT�CANnT�
BE�STRESSED�ENOUGH�THAT�YOU� SHOULD�
HAVE� AN�UP�TO�DATE�VIRUS�CHECKER�
RUNNING�ALL�THE�TIME�� �ESPECIALLY�IF�
YOUnRE� IN�THE�HABIT�OF�CHECKING�OUT�1%�
SOFTWARE
� SINCE� ALTHOUGH� ALL�DECENT�
1%�HOUSES�CHECK�THEIR�DISKS�FOR�
VIRUSES
� IT�S�ALWAYS� POSSIBLE�THAT�ONE�
WILL� SLIP�THROUGH�

1CLOM5�SITS� IN�THE�BACKGROUND�AND�
SCANS�EVERY�DISK�THAT�YOU� INSERT�FOR�
NON�STANDARD�BOOTBLOCKS�OR�
BOOTBLOCK�VIRUSES�� *F�IT�FINDS�
SOMETHING�THAT�IT�DOESN�T� RECOGNISE
�
YOU� HAVE�THE�OPTION�TO�ENTER�THE�
kBOOTBLOCK� LABl 
�WHERE�YOU�CAN�
INSPECT�THE�CONTENTS�OF�THE�
BOOTBLOCK�� *T�ALSO�PERFORMS� A�MEMORY�
CHECK�WHEN� ITnS�FIRST�STARTED�UP
�TO�
MAKE�SURE�THAT�YOU�DONnT�HAVE� ANY�
UNWANTED� INTRUDERS
� AND�WILL� REMOVE�
ANY�VIRUSES�THAT�IT�FINDS��5HE�CHECK�IS�
REPEATED� REGULARLY�� �EVERY�TEN�
SECONDS
� BY�DEFAULT�� �SO�WITH� LUCK�
ANY�VIRUS� INFECTION�WILL� BE�CAUGHT�
BEFORE� IT�HAS�A�CHANCE�TO�DO�ANYTHING�
NASTY�TO�YOUR�FILES�

1CLOM5�IS� NOW�SHAREWARE�� �THE�
AUTHOR�REQUESTS�A�%.���DONATION
�
ALTHOUGH�HE�WILL� NO� LONGER�BE�SENDING�
OUT�UPDATES�TO�PEOPLE�WHO� REGISTER
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	"4��
���#RYANT�"VE
�4OUTHEND�ON�4EA
�&44&9
�44 *��8#

&XCELLENT�*NFORMATION�PRODUCTION�
q �"��7����%1"*/5�56503�%O�YOU

*NCLUDES�VARIOUS�COLOURS���SPEECH�
q �"��7����'"45'"$54
�&VERYTHING�YOU�
EVER�NEEDED�TO�KNOW�ABOUT�THE�SOLAR�
SYSTEM��803-%."1�1RODUCES�DIFFENENT�
SORTS�OF�.APS��1-"/&54�*NSTANT�LOCATIONS
q �"��7����".04�-&440/���5HE�
BEST�"MOS�5UTORIAL�PROGRAM��"1%���
q �"��7����,*%4�(".&4�*NCLUDES�
(EOGRAPHY
�.ATH
�4ICENCE�AND�8ORD�
(AMES��"LSO�CONTAINS�8HEEL�OF�FORTUNE�
q �"��7����".*("�#&(*//&3�:OU�ASKc
ED�FOR�IT��"�TUTORIAL�FOR�THE�BEGINNER�ON�
USING�YOUR�"MIGA��$OVERS�$-*���8#�
q �"��7����&-&.&/5�V����/ICE�INTERAc
CTIVE�DISPLAY�OF�THE�1ERIODIC�5ABLE�OF�&LEMENTS�

m� 7����803-%�%"5"�#"/,�
V����6SING�A�DATABASE�OF�COORDINATES�OF�THE�
$*"�S
�IT�PLOT�S�WORLD�MAP�S�IN�CYLINDRICAL�OR�SPHc
ERICAL�PROJECTS�IN�DEGREES�OF�MAGNIFICATION�
q �"��7����%&4&35�4503.�:OU�CAN�
SELECT�.AP�S
�AND�ALL�INFORMATION�
SURROUNDING�THE�%ESERT�4TORM�"TTACK�
q�"��7����-"/(6"(&�56503�VL�0�
4PANISH
�'RENCH
�(ERMAN���*TALIAN��
q9 �7����4&$0/%�803-%�8"3�
� I�PRODUC

56503
HAD�%1AINT
�5HEN�LEARN�TO�USE�IT�
09�7����$6�56503�)ELPFULL�PROGRAM�
TO�UNDERSTAND�HOW�TO�USE�$6�4HELL�
q �"��7����($4&�."5)4�1ROGRAM�
TO�HELP�WITH�THE�(&4&�MATHS�COURSE
q �"��7����."5)4"%7�4IMPLE�MATH�
PROBLEMS�TO�SOLVE��3&'-&95&45�5ESTS�
ADDITION
�SUBTRACTION���MULTIPLICATION

7����".*("�'*345�45"35�)ELP�
ON�ANY�SUBJECT�YOU�WANT���&ASY�4TART
q �A��7����".*("803-%�$ONTAINS�
INFORMATION�ABOUT�EVERY�COUNTRY�ON�&ARTH
q �"��7�����+"1"/&4&���PROGRAMS�
TO�HELP�TEACH�+APANESE��8ORCL�A�DAY�
��7OCABULARY�������WORDS�DATABASE�

	/&8
�".*("�#00,4
q�".*("%04�26*$,�3&'&3&/$&�*F
YOU�HAVE�JUST�GOT�YOUR�/EW�"MIGA���THE�
MANUAL�S�TO�COMPLEX�THEN�TRY�THIS�̀ ����
q �64*/(�"3&99�0/�5)&�".*("�*F�
YOU�HAVE�AN�"MIGA��5HEN�YOU�CAN�USE�
THIS�AS�A�MANUAL��*NCLUDES�A�DISK�̀ �����
q �".*("�$�'03�#&(*//&34�*F�YOU�
WANT�TO�LEARN�TO�PROGRAM�FROM�THE�BASICS�
THEN�THIS�IS�THE�BOOK�FOR�YOU�`�����
q �".*("�%04�*/4*%&���065�*F�THE�$-*�
��4HELL�IS�HARD�TO�LEARN�OR�YOU�NEED�A�
COMPLETE�REFERENCE��5HEN�THIS�IS�IT�̀ �����
q �".*("�'03�5)&�#&(*//&3�*TS�HERE�
THE�"�TO�;�BEGINNERS�(UIDE�TO�THE�"MIGA��
*F�HELP�IS�REQUIRED�THEN�HERE�IT�IS�̀ �����

JJ0� $%�� '3&%�'T4)�%*4,4�5HE�COMPLETE�
* �COLLECTION�FROM�DISK���TO������`������
���$%��'3&%�'*4)�%*4,4�5HE�COMPLETE�
* �COLLECTION�FROM�DISK������`������
\ �0�/"4"��)EROIC�"GE�OF�4PACE�'LIGHT�̀ �����

	/&8
�7*%&0� *�"1&4� 	VUS

0�".*("�13*.&3�(ET�THE�FACTS�ON�
LETTING�STARTED��4ET6P
8ORKBENCH
�"MIGA�
�OS����
�&XPANSION�4HELL���$-*��̀ ������
0�%&4,501�7*%&0�."45&3�4�&%*5*0/
5HE�6LTIMATE�(UIDE�TO�THE�DESKTOP�VIDEO�
EXPERIENCE��*NCLUDES�BACKGROUND�MUSIC
�
SOUND�EFFECTS���GRAPHIC�DROPS�̀ �����

2����$0.1-&5&�"���1"$,"(&�V���
8ITH�INTERFACE���'ULL�$OMERICAL�SOFTWARE��
5RANSFERS�DISKS�FROM�YOUR�ORIGINAL����DISK�
DRIVE��'ULL�VERSION�OF�THE�PROGRAM�̀ ������
q �"��$3044�4*5*$)�1RINTS�OUT�A�PICTURE�
IN�A�PATTERN�FOR�EMBROIDERING�̀ �����

�����"/5T�L&..*/4�	�
��.B�
2"�������(6-'�8"3�$0/'-*$5��.B�
q "�������".:�"5�5)&�.07*&4�**�	�
�
2"�������".:�VS�8"-,&3�**� 	�
��.B�
2"�������".:�"5�5)&�#&"$)�	�
��.B�
� "�������".:8"-,4�
2"�������6/41035*/(��.B�
2"�������5)&�4,:�%3*7&��

��7����7*%&0�4$3&&/4����#ACK�
p � UND�PICTURES�FOR�VIDEO�PRODUCTION�
A �"��7����7*%&0�%#�1ROGRAM�FOR
KEEPING�TRACK�OF�YOUR�VIDEO�COLLECTIONS�
0�"��7���*."(&�-"#�5HIS�PROGRAN�
IS�LIKE�A�MINI�"RT�%&15��5OOLS�0N�5AP
%OES�FADES
�COLOURBARS���GRAY�BAR��
A �"��7����7*%&0��45*--4503&�6SED�
TO�CREATE�OVER�THE�SHOULDER�GRAPHICS�
0 �"��7����7*%&0�8*1&4�"�COLLECTION�OF�
*''�#RUSHS���BACKGROUND�GRAPHIC�EFFECTS��
2�"��7����)"3-&26*/�7*%&0�"35�
��'0/54�"�VIDEO�PRODUCTION�WITH�
EXCELLENT�BACKGROUNDS���'ONTS�	�

0 �"��7����*/4$3*15�V L � L �1RODUCE�
VIDEO�TITLES��*NCLUDES�FULLY�EDITABLE�TEXT�
ENTRYS
�6SE�*''�1ICTURES�AS�BACK�GROUNDS
q �"��7����7*%&0�130%6$5*0/��c
��5HIS�IS�THE�LATEST�COLLECTION�OF�THE�
/EW�VIDEO�RELATED�UTILITIES��	�

2�"��7����$0.165&3�(&/&5"5&%�
"35�$OLLECTION�OF�BACK�GROUND�PICTURES�
� � ����7����5*5-&3�130%6$5*0/�6SED�

GENERATING�VIDEO�5ITLES�
q �"��''1*0 �& 5$)&3�'0/54�A ��
DISK�PACK�OF���������POINT����COLOUR�
7IDEO�'ONTS��*NCLUDES�TEMPLATES�` � �

2�"��7���"26"3*6.�5URNS�YOUR�
SCREEN�INTO�AN�EYECATCHING�'ISH�TANK
�
A �"��7����13*/5�456%*0�&XCELLENT�
FOR�PRINTING�GRAPHIC�PICTURES�OR�TEXT�
2����7����."45&3�7*364�,*--&3�
7IRUS�$HECKER���,ILLER��&XCELLENT�OPTIONS��
0����7����%*4,."45&3�V����$OPIES�
FILES�FROM�ONE�DISK�TO�ANOTHER�
0�"��7���� %61-*$"5*0/���#"$,61�
4UPER�%UPER
5URBO�COPY��4ANITY�COPY�
��1$OPY��'OUR�NEW�DISK�COPIERS�
0�"��7����'0353"/����VL��C�$OMc
PILER
�LINKER���RUN�TIME�SUPPORT�LIBS�
2�"��7����$3044803%�$3&"503�
$REATES�CROSSWORDS��61%"5&%�7&34*0/��
2�"��7����.$"%�130(3".�5HE�

IRAM��IE�$�"�%�0BJECT�%RAWING�1ROGRO

@@@@@@@@@@@@@@@@@@@ � `�����
%ESIGN�AND�PROCESS�FONTS�WITH�POWERFUL�
FLEXIBLY��*TnS �PERFECT�FOR�ANY�"MIGA�OWNER�
INTERESTED�IN�DESIGNING�OR�EDITING�FONTS��
$REATE
�DESIGN���EDIT�ANY�FONT�AT�WILL�

5HESE�FONTS�WILL�WORK�WITH�ALL�
WORKBENCH�SYSTEMS�VL���TO�V����

0�����"%0#&�5:1&���'0/54�+UST�
OVER�����FONTS�FOR�USE�WITH�11AGE�������
1AGESTREAM���������ONLY��`������
A �����1%3"8�'0/54�'OR�USE�WITH�
ALL�1ROFESSIONAL�%RAWS��`������
2 �����4$"-"#-&�'0/54�'OR�USE�
\�WITH�11AGE�
�1AGE4ETTER����
�%1AINT����
�
8#�V������AND�8ORDS8ORTH��`������
#Y�THE�PACKS�WHOLE�OR�JUST�������
DISKS�AT�A�TIME��`�����1ER�%ISK

q� "��7����/035)$�VL���5HE�$OMPLETE�
$�LANGUAGE�WITH�ALL�FILES�NEEDED�	�

0�"��7����&:&�0'�5)&�#&)0-%&3�
%ISK�#OOK�WITH�.APS
�4TRATEGY���4OLUTION��
0�"��7����"/"-5*$"-$�413&"%�
4)&&5�5HE�BEST�SPREAD�SHEET��	�

0�"��7����16/5�130(3".�1REDICT�
WHICH�HORSE�WILL�WIN�THE�RACE�
A �"��7����41&$536.�&.6-"503�
%ATA�%ISK����5HE�"DVENTURE�$LASSICS�
2�"��7����#64*/&44�$"3%�.",&3�
%ESIGN�YOUR�OWN�#USINESS�CARDS�
2�"��7��������#64*/&44�-&55&34�
0VER�����4TANDARD�#USINESS�LETTERS�
A �"��7����%&4,�501�16�#64)*/(�
&XTRA�FEATURES
5EXT���(RAPHICS�&DITORS�
0�"��7����".*$"4)�#"/�,*/�#EST�
BANKIN�PROGRAM�THAT�*�HAVE�EVER�USED�
0�"��7����$)&.&45&5*$4�V�����
%RAWS�MOLECULES�USING�THE�CALOTTE�MODEL��
0�"��7���8*/%08#&/$)�VL�0�	�
�
"N�EXCELLENT�8ORKBENCH���REPLACEc
MENT���6PGRADE�FOR�ALL�8#�VL���USERS�

7����803,45"5*0/�/OT�JUST�
ANOTHER�8#�CLONE��*T�S�A�COLLECTION�OF�
UTILITIES�WITH�THE�8ORKBENCH�THEME��	�

2����7����$63403�#"4*$�$0.1*-&3�
$OMPILE�ANY�"MIGA�#ASIC�PROGRAM�
0�"��7����"/5*�'6$,&3�4AID�TO�
STOP�THE�FLICKER�IN�)IGH�3ES�MODE�
DURING�SOME�PROGRAMS�OBERATIONS�
q �"��7����13*/5&3�%3*7&3�%*4,�***�
.OW�CONTAINS�INSTRUCTIONS�ON�HOW�TO�
INSTALL�THEM
�INCLUDES�OVER���
q �"��7����$)&44���65*-*5*&4�"�
COLLECTION�OF�CHESS�RELATED�1UZZLES�
0�*��7����"%7&/563&�40-65*0/4
	�
�4OLUTIONS�FOR�VARIOUS�GAMES�
0�"��7����".*#"4&�130�V����5HIS�
IS�MOST�POPULAR�1%�%ATABASE�PROGRAM
q �"��7����.&44:�4*%�V����3EADS�
.4�%OS�DISKS��5RANSFER�ANY�TEXT�FILES�
TO���FROM�THE�1$��4O�YOU�CAN�DO�WORK�
ON�AN�*#.�OR�AN�"MIGA���SWAP�TEXT��
0�"��7����1-055*/(����(3"1)*$4�
1-059:
�"�POWERFUL�FULL�FEATURED�
PLOTTING�PROG��1-"/4�"� COMPUTER�
AIDED�DRAFTING�PROG�� 3EQUIRES�"31
5 �"��7����"31�7L�����$ONMAN�
i���C�.AKES�MANY�IMPROVEMENTS�TO�
%OS��*NCLUDES�FULL�DEVELOPERS�GUIDE�
q �"��7����%*$&�$�$0.1*-&3�	�
�
.ATTHEW�%ILLONS�FULL�FEATURED�POWERc
FUL�$�COMPILER���ENVIRONMENT�SYSTEM�
q �"��7����$"5"-0(6&�65*-*5*&4�"�
COLLECTION�OF�UTILITIES�USED�TO�$ATALOG�
<DISK��7IDEO���5APE�COLLECTIONS�	�

q �*��7����13*/5&3�%3*7&3�(&/&3"503�
"�SELECTION�OF�UTILITIES�WITH�VARIOUS�
EXCELLENT�1RINTER�%RIVER�(ENERATORS�
\� �"��7����%6/(&0/�."11&3�VL�L

OWNS�
@@@@@@@@@@@@@@@@@)%$*ICK�V���


\4ELECTOR�TO�MAKE�)%�.ENUS�WITH�GAD�
LETS��'ILE�.INDER
�'OR�MAINTAINING�FILES�*�
*C�%IRECTORIES�� %OS$ONTROL
�$OMBINES�
FUNCTIONS�OF�MANY�SEPARATE�TOOLS��	�

q �"��7����)0.&�#64*/&44�1"$,�
&XCELLENT�SELECTION�OF�UTILITIES�BASED�ON�
WORD�PROCESSING��%ATA�.ANAG�EMENT
�
4PREAD�4HEETS��"CCOUNTS���1RINTING��	�

q �"��7����*$0/&%*503�***�V����
$AN�CREATE�*CONS�UPTO����X����
PIXELS
�ICONS��&DIT���$REATE�ANY�ICONS�
q �"��7����(&6(/*5&�'0/54�	�
�"�
SELECTION�OF� FONTS�FOR�USE�WITH�ANY�
%51�1ACKAGE�OR�%PAINT�DISKS�
q �"��7����(0-'�4$03&4�VL����*T�
WILL�RECORD�EACH�ROUND�YOU�PLAY
�4TOREL�
IT
�MAKE�UP�AN�ECLECTIC�SCORE�/&8�
q �"���7����'005#"--�-&"(6&�
&%*503�V L�L�8ANT�LO�UPDATE�YOUR�TEAMS�
LEAGUE�POSITION�AS�THE�RESULTS�COME�IN�
q �"��7����"41*$&�V����'ULL�
FEATURED�PROGRAM�FOR�ELECTRIC�CIRCUIT�
q �"��7����&%803%�V����IS�A�FULLY�
FEATURED���OPERATIONAL�8ORD�PROCESSOR�
0� ���7����/*#�$01*&3�V����8ILL�COPY�
IN�"MIGA%OS
�*NDEX�/IBBLE�MODES
�
SEARCH�MODE���SPECIAL�PARAMETER�COPY�
0�"��7����%1"*/5�'0/54�/O�S����
	�
�5HE�LATEST�SELECTION� 'ONTS�FOR�USE�
WITH�ANY�*''�1AINRING���%51�1ROGRAM�
0 ����7����*#E.�&.6-"503�VL��� *S�
A�$("�$OLOUR�*#.�1$�&MULATOR�WRITTEN�TO�
RUN�ON�ANY�"MIGA��4HAREWARE�VERSION
q �"���7����)0.&�."/"(&3�IS�A�
GREAT�ALL�IN�ONE�ADDRESS�BOOK�WITH�AN�
INVENTORY�DATABASE���5O�DO�LIST
�q�"��7����7&35&9�$REATE��D�OBJECTS�
JWITHOUT�USING�THE�9
�:���;�VIEWS��-OADS�
4CULPT��D��A���5URBO�4ILVER�
q �*��7����%$01:�V����130�:OU�CAN�
SELECT�THE�SPEED�OF�THE�DISK�DRIVE��$OPY�
MODES
�%OS
� /IBCOPY
�7ER���SAFECOPY
q �"��7����.0%&-6/(�0#+&$54�
	�
�$ONTAINS�OVER����VECTOR�OBJECTS�IN�
*MAGE�FORMAT��1ERFECT�WITH�%ISK�7���
q �"��7����%3"8�."1�V����	�
�:OU�
CAN�GENERATE�WORLD�MAPS�IN�DETAIL�
VIEWS��D�OR��D� 0��.B�OR� q ��.B�
0�"��7����(".&�5".&3�V����(ET�A�
HOLD�OF�THAT�EXTRA�HARD�GAME���$HEAT�
q �"��7����'0/5�&%*503�VL�0
�"LSO�
CONTAINS�OTHER�UTILITIES��*''�'ONTS
q�"��7����"4530�"4530-0(:�130�
#EST�"STROLOGY�PROGRAM�ON�THE�"MIGA
0�"��7����.6-5*%04�VL����"FTER�THIS�
PROGRAM�HAS�BEEN�INSTALLED�YOUR�"MIGA�
DRIVES�CAN�THEN�READ����K�*#.�%ISKS�
0�"��7����."(/&5*$�1"(&4�VL����
$REATES�DISK�BASED�MAGAZINES�WITH�GRAPHICS�
0�"��7����8#�����65�65&4�$ONTAINS�
THE�PROGRAMS�THAT�SHOULD�HAVE�BEEN�WITH�
8#����5AKE�FULL�ADVANTAGE�OF�THE�MANY�
/&8�CAPABILITIES�THAT�ARE�AVAILABLE��	�

q �"��7����3"$&�3"5&3�VL���FOR�PEOPLE�
VHO�WANT�INFORMATION�ABOUT�HORSE�RACES�
q �"��7����"(3"1)�V����#RINGS�THE�
WORLD�A�CHEAP�DRAW�#AR
�-INE
�"REA���1IE�
CHART�PRODUCTION��PRESENTATION�PROGRAM�
0�"��7����1&3.�$)&$,�5AKE�THE�
CHORE�OUT�OF�CHECKING�THE�WINNING�LINES

$AN�DESIGN�MAPS�FOR�DUNGEONS���5OV�
0�"��7����3-&���)0�)%$*ICK�V��

0�"��7����453"5"�VL�0�*S�A�LANDSCc
APE�GENERATER�WHICH�ALLOWS�PRINTING�
FROM�ANY�ANGLE
�POSITION�OR�MAGNIFICATION�
0�"��7����".04�$0.1*-&3�VL����
4ECOND�".04�$OMPILER�6PDATE�
q �"��7����.&%�V�����&XCELLENT�
UPDATE�TO�THE�FAMOUS�MUSIC�PROGRAM
q�"��7����"3&99�56503*"-�*NCLUDES�
SEVERAL�SAMPLE�"REXX�SCRIPTS���SAMPLE�PROGS��
"3EXX�COMES�FREE�ON�ALL�8#�V������DISKS
q �"��7����6/*9�$ONTAINS�A �WORKING�
DEMO�OF�.INIX
�"�6NIX�WORKALIKE��
.INIX�IS�SYSTEM�CALL�CAMPATABLE�
0�"��7����$0.6(3"1)*$�'0/54�
8ILL�WORK�WITH�%1AINT�V���
�1RO1AGE��1AGE�
STREAM
�1AGESETTER���8ORKBENCH�V������
q �"��7����$0.1-&5&�#*#-&�8ITH�
THE�ENTIRE�TEXT�OF�THE�/EW�5ESTAMENT�
��5ORAH�	0LD�5ESTAMENT
���.B�	�

0�"��7����41&$536.�&.6-"503�
VL���8HICH�IS�/08�����TIMES�FASTER��
3EQUIRES�A �SPECTRUM�COMPUTER�ONCE��
0�"��7����'3&&$01:�VL��� 3EMOVES�
PROTECTED�GAMES�COPY�PROTECTION�SO�
THAT�THE�USER�CAN�INSTALL�THEM�ON�)%��
A �"��7����%*4,13*/5�V�����"�DATA�
BASE�WHICH�PRINTS���STORES�DISK�LABELS�
q �"��7����13*/5&3�%3*7&34�V��*S�
AN�UPDATED�%RIVERS�D ISK ��$ANON�-1#
�
$ANON�#UBBLE�JET�S���4TAR���PIN�
q �"��7����"35�0'�.&%���"NOTHER�
EXCELLENT�SELECT�OF�.ED�TUNES�
0�"��7����*$0/�."/*"�"N�EXCELLEN�
SELECTION�OF�*CON�CLIP�"RT�FOR�YOUR�8#�%ISK�
q �"��7����".04#305�V L�LA �.ORE�
FRACTAL�TYPES�WHICH�INCLUDE�-OGISTIC�
&QUATION
�$OAST�LINES���TREES

7����8#�7������65*-*5*&4�'1IC�
%$OPY
�#OOT�.ENU
�4CENERY
�)UGE�
q �"��7����40'58"3&�645&3�VL���
5HIS�PROGRAM�IS�DESIGNED�TO�KEEP�A�
TRACK�OF�YOUR�4OFTWARE�COLLECTION�
q �"��7����0/6/&�VL���1ROGRAM�WILL�
ALLOW�YOU�TO�FIND�CHEATS�WITHIN�GAMES�
0�"��'����130'&44*0/"-�$�."/6"-�
V����*S�THE�LARGEST�COLLECTION�OF�UTILITIES
�
DOCUMENTS���EXAMPLES�FOR�$
� *T�CONSISTS�
OF�SIX�MANUALS
�WITH�OVER����CHAPTERS�	�

q �"��7����".*("%&9�VL����$REATES�
A�CARD�INDEX�DATABASE�SYSTEM�
0�"��7����5&951-64�V���E�"NOTHER�
UPDATE�OF�THIS�EXCELLENT�8ORD�PROc
CESSOR�PROGRAM��3EQUIRES�)ARD�DRIVE�
0�"��7����5&95�&/(*/&�V����6Pc
DATED�VERSION�OF�THE�8ORD�PROCESSOR�
WITH�";41&--�&XCELLENT�SPELL�CHECKER�
0�"��7����"�(&/&�V�����5HE�LATEST�
VERSION�OF�THE�POPULAR�GENEALOGY�DATAc
BASE�PROGRAM��#Y�.IKE�4IMPSON
q �"��7����##"4&�V����DATABASE�
WITH�LOADS�OF�FEATURES���IT�S�EASY�TO�USE�
q �"��7����"$$06/5�."45&3�
V�����&XCELLENT�"MOS�WRITTEN�PROGRAM
q�"��7����8#�V�����8*/008#&/$)�
V����&XCELLENT�8ORKBENCH�REPLACEc
MENT�FOR�ALL�8#�V������6SERS�	�

^ � b���7����70*$&�$6�V����5HE�IDEA�IS�
TO�CONTROL�THE�$-*�WITH�YOUR�OWN�VOICE�

��7����3":4)"%&�V����$OMPLEX�
�� TRACING�PACKAGE���.B�	�


q �"��7����'03.4�$REATE
�&DIT

% RAW 
�$OLOUR���PRINT�YOUR�OWN�FORMS
q �"��7����130(3"..*/(�500-#09�
.ANY�PROGRAMS�TO�HELP�IN�YOUR�DEVELOPc
MENT�EFFORTS�	MOST�$�BUT�SOME�IN�BASIC
�
q �"��7����"3&99�	�
�DISKS�WHICH�
CONTAIN�"REXX�PROGRAMS���EXAMPLES
q �"��7����1"4$"-�5HIS�DISK�CONTAINS�
EVERYTHING�NEEDED�TO�PROGRAM�IN�1ASCAL��
*NCLUDES�A��K�������ASSEMBLER���MORE�
q �"��7����130(3"..&3�500-4�
(AD5OOLS�TO�DESIGN�YOUR�USER�INTERFACE�TO�
RAUR�OWN�PROGRAMS�USING�ALL�OF�"MIGA�

�4�����S�NEW�FEATURES�� "LSO�3EG5OOLS�
q �"��7����"/*."5*0/�65-4�*NCLUDES�
$YRO6TILS�FOR�SPLITTING
�COMBINING
�AND�
CREATING�ANIMATIONS�FROM�*''�PICTURE�FILES��
q9�7����%*3&$503:�6-54�*NCLUDES�THE�
MOST�POWERFUL�AND�HIGHLY�RECOMMENDED�
PROGRAMS�WHICH�ARE�DESIGNED�TO�MAKE�
$-*���4HELL�TASKS�VIRTUALLY�OBSOLETE�
q �"��7����(3*/%&3�$OMPLETE�GRAPHIC�
CONVERSION�PACKAGE�THAT�SUPPORTS�(*'
�
+1EG
�"TARI�4T�*/EOCHROME���%EGAS

�1$9��
5ARGA
�5*''
�)AM�&�AND�*''�'ORMAT�PICS�
q �"��7����&"4:�".04�130(4�	�
�
$ONTAIN�SOURCE�CODE�FOR�USE�WITH�&ASY�"MOS�
q �"��7����"%7&/$&%�65*-S�4ER/ET�
��1AR/ET
�$ONNECT���"MIGA���SHARE�RESc
OURCES�VIA�THE�SERIAL���1ARALLEL�PORTS��.Y�
.ENU�1UTS�MENUS�ON�YOUR�8#�SCREEN�
q�"��7�������130�1"(&���'0/54�
5HESES�FONTS�ARE�FOR�USE�WITH�1RO�1AGE���
HAVE�BE�CHECKED�WITH�THE�FONT�CONVERTER�
WHICH�COMES�WITH�YOUR�1RO�1AGE��
q�"��7����8#�7�����65*-*5*&4�	�
�
�ND�COLLECTION�OF�8#�V������UTILITIES�THAT�
TAKE�ADVANTAGE�OF�THE�/&8�CAPABILITIES�
q �"��7����&-&$530$"%�VL�����
130�50:1&3�"NOTHER�6PDATED�ON�THE�
CAD���&LECTRONICS�DRAWING�1ROGRAMS�
@��"��7����$"/0/�5HIS�DISK�CONTAINS�
1RINTER�%RIVERS���$ANON�4TUDIO
�(IVES�
BETTER�PRINT�OUTPUT�FOR�ANY���PIN�PRINTER��
+ "�7����1$5"4,VL�IL�IS�A�
SOFTWARE�*#.�1$�&MULATOR��"LLOWS�YOU�TO�
RUN�THE�MAJORITY�OF�*#.�SOFTWARE�WITH�/0�
ADDIT�IONAL�HARDWARE��$("�$OLOUR�
q �"��7����'*-&���)%�65*-*5*&4�����
%IR8ORK�VL����'ILE�COPIER��.EGA%�
"NOTHER�NEW�UPDATE�ON�AN�EXCELLENT�
'ILE�COPIER�LIKE�THE�NEW�%ISK�.ASTER�
1RO�**�IN�IT�S�0PERATIONS��"LSO�CONTAINS�
LOADS�OF�OTHER�PROGRAMS�TO�HELP�OUT�	�

q � ���7����"����1-64�&.6-"503�
"S�IT�SOUNDS�WILL�LET�VL�����VL���OWNERS�
RUN�8#�V������SOFTWARE�WITH�OUT�ANY�
NEED�TO�PURCHASE�TO�8#�V�����CHIPS�
q �"��7����*$0/"65)03�VL����3EPLACEc
MENT�FOR�LCON&DIT����� *T�CAN�TRANSFORM�*''�OR�
BRUSHES�INTO�RESIZED���#IT1LANE�BRUSHES�
q �"��7����####4�V����#AUD�#ANDIT�
BULLETIN�#OARD�4YSTEM�'TURES�INCLUDE�UP�TO�
���FILE�LIBRARIES
�INTERFACE�TO�EXTRA�DEVICES
q �"��7����4/001%04�VL���.ONITORS�
"MIGA%OS�CALLS���ALLOWS�YOU�TO�SEE�WHAT�
LIBRARY
�DEVICES
�FONTS�ARE�REQUIRED�
q �"��7����#"$,61�V�����"�HARD�
DRIVE�BACKUP�PROGRAM�THAT�FEATURES
�MULTIc
DRIVE�SUPPORT
�FULL�BACKUP
�COMPRESSION�
q �"��7����108&31-":&3�V����7ERY�
WWERFUL
�USER� FRIENDLY�MODULE�PLAYER��*T�CAN�
LANDLE�NEARLY�ALL�MODULE�FORMATS�CAN�READ�11�
MODULES���COMES�WITH�IT�S�OWN�CRUNCHER�
q �"��7����")%.�V����)ARD�%RIVE�
.ENU�� 8HEN�PLACED�IN�YOUR�STARTUP��
SEQUENCE
�OFFERS�A����PAGE�MENU
�EACH�
PAGE�HAVING�UPTO����POSSIBLE�ACTIONS�

q �"��7����3&1"*3�6��/TW;AP�V���
�"
MULTI�SECTOR�FILE�EDITING�SYSTEM��'*9%*4,�VL��
�
3ECOVER�S�AS�MUCH�AS�POSSIBLE�FROM�A�DEFEc
CTIVE�DISK�%*4,4"-7&�VL���
�$REATES�A�NEW�FILE�
SYSTEM�STRUCTURE�ON�ANOTHER�DEVICE
�WITH�AS�
MUCH�DATA�SALVAGED�FROM�THE�ORIGINAL�DEVICE�
q �"��7����.0%6-"���$ONTAINS�
MODULA���LANGUAGE�ON�THE�"MIGA�
q �"��7����4*%�V�����4ID�CAN�BE�USED�
FOR�VARIOUS�OPERATIONS
�5HE�BEST�IS�THE�FILE�
COPIER�ON�THE�"MIGA�� 3ECOMMENED
q �"��7����%&653"$,&3�VL���1OWERFUL�
��SYSTEM�FRIENDLY�MUSIC�PLAYER��8ILL�PLAY�
OVER����DIFFERENCE�TYPES�OF�MODULES�
q �"��7����2�.�+�7�����(ENERATE�
JULIA�SETS���COMPLEX�2UATERNION�+ULIA�
SLICES��%ISPLAYS�MANDELBROTS�
q �"��7����4$01*064�."11&3�"N�
EXCELLENT�%UNGEON�MAPPING�PROGRAM
q �"��7����.0/&:�."/"(&.&/5�
VL����5HE�HOME�ACCOUNT�PACKAGE�
WHICH�ALLOWS�YOU�TO�KEEP�TRACK�OF�
UPTO����ACCOUNTS�SIMULTANEOUSLY
q �"��7����46%&4)08�(&/&3"503�
V����$REATES�SLIDESHOWS�OF�PICTURES�
IN�VARIOUS�FORMATS�FOR�THE�AMIGA�
q �"��7����'3"$�V L�L�IS�A �GRAPHICAL�
3OLE�PLAYING�GAME�CREATOR�
q �"��7����1*$563&�500-4�$ONVERTS�
1ICTURES�TO�OTHER�FORMATS�AND�STYLES�
q �"��7����10454$3*15&34�%OWN�
LOADS�1OSTSCRIPT�'ONTS�FOR�PRINTING�ON�
STANDARD�%OT�MATRIX�PRINTERS�
q �"��7����.64*$�.",&34�"�
SELECTION�OF�PROGRAMS�TO�PRODUCE�MUSIC�
PRODUCTIONS��.AKE�YOUR�OWN�MUSIC
q �"��7����"6%*0�500-4�	�
�4OUND�
AND�"UDIO�PRODUCTION�UTILITIES�
q �"��7�����D�%&4*(/&3�7ARIOUS��D�
IRAPHIC�PRODUCTION�UTILITIES�INCLUDING�
LIGHT
�%,#5RACE�AND�4URF�
q �"��7����*."(&�130$&44034�
$ONTAINS�5OOLS�TO�PERFORM�A �WIDE�
VARIETY�OF�*MAGE�5ECHNIQUES�	*''

q �"��7����."/%&-�&91-03&3�	�
�
5HIS�IS�THE�BEST�COLLECTION�OF�'RACTAL�
(ENERATING�SOFTWARE�ON�THE�"MIGA�

s�7����"/*."5*0/�"445�	�
�8ILL�
MANY�OF�YOUR�ANIMATION�PROBLEMS��

*NCLUDES�"#RIDGE
�1LAYERS
�%"��"NIM5OOLS�
q �"��7�����D�)&-1&3�"RE�YOU�STARTING�
OUT�WITH��D�GRAPHICS��5HIS�IS�WHAT�YOU�NEED�
q �"��7����*$0/�500-�,*5�+UST�
ABOUT�EVERY�TOOL�YOU�COULD�IMAGINE
q �"��7����6('$�V L�L�8ILL�HELP�YOU�
TRANSLATE�BETWEEN�(RAPHIC�FORMATS
q �"��7����41"$&�)ELP�YOU�STUDY
�
IDENTIFY�THE�4TARS���CELESTIAL�OBJECTS�
q �"��7����4:45&.�5&45�V����
$HECKS���REPORTS�ON�YOUR�COMPUTER
q �"��7����#&"5�%*4�.0%6-&4�'OR�
USE�WITH�0CTA.&%�INCLUDES�A�1LAYER
q �"��7����."(/6.�VL���"NOTHER�
EXCELLENT�%ISK�.AGAZINE�$REATOR�
q �"��7����530/*�$"%�VL�0�5HE�
BEST�$"%�PROGRAM�FOR�YOUR�"MIGA��
8*5)�7ARIOUS�POWER�FUNCTIONS�
q �"��7����500-."/"(&3�V����
*NCLUDES�THE�ABILITY�TO�ADD�MENUS�TO�YOUR�
5OOLS�MENU
�ADD�8#�ICONS�OR�8INDOWS�
q �"��7����0$5".&%�V����4AVE�
DISABLED�VERSION�OF�0CTA.&%�1RO
q �"��7����"#"$,61�V����"�
1OWERFUL�BACKUP�UTILITY�THAT�MAY�BE�USED�
FOR�)ARD�%RIVE�BACKUP���'ILE�"RCHIVING�
q �"��7����#005+0#�VL�0�*NCLUDE�
FUNCTIONS�TO�STORE
�INSTALL
�VIEW�OR�EXECUTE�ANY�
OOOTBLOCK�$AN�SAVE�##�AS�EXECUTABLE�FILES�
q �"��7����'*.�V����*NTRO.AKER�TO�
CREATE�YOU�OWN�*NTROS�� *''�IMPORTS
q �"��7����+$(3"1)�V L�L�%EMO�
WHICH�CAN�SHOW�DATA�AS�BAR
LINE
�PLANES
�
STACK
�BLOCKS
��D����D�ECT��0UTPUTS�IN�&14
�
�D�(EO
�"EGIS%RAW�AND�*''�
q �"��7����6&%*5�V����	�
�8ORD�
1ROCESSOR�WITH�LEARN�MODES��0NLINE�
)ELP
�"�TEACH�.ODE
�COPY���PASTE�
q �"��7����$0.16(3"1)*$�'0/54�
8ILL�WORK�WITH�%1AINT�V���
�1RO1AGE�
�
1AGESTREAM
�1AGESETTER���8ORK�
BENCH�V�������"BOUT����'ONTS�	�

q �"��7����1-05�."1�V�����"N�
EXTRA�FOR�USE�WITH�DRAW�MAP�V����OR�V���
q �"��7����4-"6()5&3�$)&"54�
"NOTHER�SELECTION�OF�)ACKS���$HEATS
q �"��7����5)&�-*55-&�0''*$&�0NE�
OF�THE�BEST�DISKS�AT�THE�PRESENT�TIME�
q �"��7����-&55&34��
�#0*-&31-"5&�
-ETTERS�FOR�YOU�TO�USE�AS�YOUR�OWN�OR�
CUT���PAUSE�INTO�A �8ORD�1ROCESSOR
q �"��7����"/*.�1#�VL���8ILL�SHOW�
LONG�SEQUENCES�OF�ANIMATIONS�OR�
PICTURES�FROMN�MEMORY�OR�DISK�
q �"��7����4$3&&/�#-"/,&34�"�
DISK�PACKED�WITH�SCREEN�BLANKERS��
*NCLUDES�THE�5WILIGHT�;ONE�BLANKER�

7����-:"16/07*"�VL�0�.IND��
BOGGINGLY�COLOURFUL�PROGRAM�THAT�MAKES�
PICTURES�FROM�A�MATHEMATICAL�FORMULA�
q �"��7����1301"(&���&/)"/$&3�
$ONTAINS�OVER����(ENIES�FOR�USE�WITH�
1RO1AGE����
�INCLUDING�USEFUL�ONES�LIKE�
.AKE�1IE�$HART���OTHERS�� *NCLUDES�
STRUCTURED�CLIPART�FOR�UNIQUE�BORDERS�
q �"��7����4:45&.�015*.*;&3�
,$OMMODITY�GIVES�YOU�MEMORY�METERS
�
MOUSE�KEYBOARD�ENHANCEMENTS��3&ORG�
WILL�OPTIMIZE�HARD���FLOPPY�DISKS�FOR�BIG�
SPEED�INCREASE��)%.EM�VIRTUAL�MEMORY�
q �"��7����(/61-05�*S�A�COMMAND�
DRIVEN�INTERACTIVE�FUNCTION�PLOTTER��$REATES�
STUNNING�PLOT�GRAPHS�OF�MATHEMATICAL�
FUNCTIONS��3EQ�)%���UNPACKS�TO����.B

7����*/56*5*0/�������
#&/$)."3,4�"�GREAT�PACKAGE�WITH�

�� ^��������������������ING�4IEVE


� ��@�




 










q �"��7����5&454�$ONTAINS�ALL�OF�THE

ALL�THE�POPULAR�#.S�INCLUDING�4IEVE
�
%HRYSTONE
�4AVAGE
�*.ATH���.ATRIX�

CLASSIC�SPEED�TESTS�AND�SYSTEM�
WE�COULD�FIND��*NCLUDES�$16�4PEED
�"�FULL�
FEATURED�SYSTEM�DIAGNOSTIC�TOOL���MORE�
q �"��7����(".&�$0/4536$5*0/�
"%-�IS�A�PROGRAMMING�LANGUAGE�AND�
RUN�TIME�ENVIRONMENT�DESIGNED�FOR�THE�
CONVENIENT�WRITING�OF�ADVENTURE�GAMES�
q �"��7����1305&$5*0/�IS�A�COLLECTc
ION�OF�UTILITIES�AIMED�TO�PROTECT�YOUR�
DATA��1ASSWORD�PROTECTS�AUTOBOOTING�
)%�S���%OCUMENT�'ILE��-OCK�YOUR�DATA�
FILES�WITH�A�PASSWORDED�INCRIPTION�
q �"��7����X�#&/$)�VL�0�$OMPLETE�
SOLUTION�TO�THE�REPLACEMENT�8ORKBENCH��
$ONTAINS�%EGRADER
�-AST)OPE
�7IEW
�7IRUS�
$HECKER
�1OWER�PACKER�AND�%$OPY�
q �"��7����8)0.�***�	�
�&XCELLENT�
DATABASE�WHICH�COVERS�4TAR�5REK�5HE�
/EXT�GENERATION
�$LASSIC�5REK
�4TAR�
COPS��5HE�PRISONER
�#LAKE�����5RIPODS

q �"��7����5"$,4�7L���)ELP�YOU�
CREATE�SELF�BOOLING�ANIMATION�DISKS�
q �"��7����$-6#�-&"(6&�*S�A�UTILITY�
THAT�WILL�ALLOWS�YOU�TO�EDIT�AND�KEEP�
TRACK�OF�YOUR�DIVISONS�LEAGGUE�STATS�
q �"��7����".*("@&�"�SPECIFIC�
COMPILER��&�IS�A�POWERFUL�AND�FLEXIBLE�
PROCEDURAL�PROGRAMMING�LANGUAGE
q �"��7����$-&0�VL�0�*NPLEMENTATION�
OF�A�NEW�EXPERIMENTAL�1ASCAL�LIKE�
LANGUAGE��*NCLUDES�$OMPLIER�AND�4OURCE
q �"��7����$1,�VL�0�3ENDER�A�SPACE�
FILLING�REPRESENTATIONS�OF�ATOMS�IN�MOLE�
CULES��)ANDLES��DIMENSIONAL�SPHERES�
q �"��7����461&3�,*--&34�V����	�
�
5HE�LATEST�7IRUS�,ILLERS�LIKE�#OOT9�V����A
�
WHICH�CAN�SAVE�ANY�BOOTBLOCK�AND�INSTALL�
IT�ON�ANOTHER�DISK�AS�WELL�AS�CHECK�FOR�
VIRUSES��7$�V����AND�7IRUS;�V���
q �"��7����8#�5�����65*-*5*&4���
/EXT�COLLECTION�OF�8#�V�
����UTILITIES�
q �"��7����'*-&���)%�/O�����/EXT�
&XCELLENT�COLLECT�OF�)%�UTILITIES��	�

q �"��7����/$0..�V����*S�A�COMMc
UNICATIONS�PROGRAM�BASED�ON�$OMM�
VL����WITH�LOTS�OF�VERY�NICE�ENHANCEc
MENTS��)AS�NEW�FUNCTIONS�OVER�V���
q �"��7����,*$,�VL���8ILL�DOWN�GRADE�
"����
�"���
�"�����USERS�MACHINES�TO�
RUN�SOFTWARE�THAT�WOULD�/05�NORMALY�
WORK��5URNS�THEM�INTO�A�8ORKBENCH�����
q �"��7����'0/54����5&9563&4�	�
�
)ARLEQUINS�1RESENTS�SOME�)IGH�
2UALITY�'ONTS�AND�5EXTURE�DISKS�
q �"��7����.&("�$)&"54�V���C�
/OW�CONTAINS�OVER�����CHEATS
�JUST�
1OINT���CLICK�AT�THE�GAME�YOU�WANT�
q �"��7����13053"$,&3�V���A�5HE�
LATEST�UPDATED�VERSION�FROM�/ORWAY
�
7ARIOS�BUGS�FIXED�AND�ABOUT����NEW�
FEATURES
�	5O�MANY�TO�LIST�THEM
�

��7����."%�5&&�4�.0%6-&4���
&XCELLENT�MENU�SYSTEM�FOR�YOU�TO�LISTERN�TO�
THE�MODULES�WITH�OUT�NEEDING�A�5RACKER�
PROGRAM��"BOUT����.ODULES�
q �"��7����;*1#&/$)�V����"NOTHER�
8ORKBENCH�REPLACEMANT�BUT�CONTAINS�
EXCELLENT�UTILITIES�LIKE
�POWERPACKER�V� ��A
�
POWERPLAYER
�4YSLNFO
�7IRUS9
�"RCHIVER
�B��
#ASE
�#OOTLNTRO
�%EGRADER
�FIST�"ID�#OX�	�

q �"��7����%&4,501�.64*$�803,�
4)01�VL�0�*S�INTENDED�TO�BE�A�TUTORIAL�IN�
ELECTRONIC�MUSIC�TECHNIQUES��*TS�A�SIMPLE�
GUIDE���INTRODUCTION��3EQUIRES��.B�CHIP�
3AM�AND���DISK�DRIVES�ARE�REQUIRED��	�

q �"��7����46%&."/*"�"�SELECTION�OF�
VERY�IMPRESSIVE�HIGH�CLASS�PICTURES�
q �"��7����5)&�.0/&:�130(3".�
VL���'EATURES�INCLUDE�UPTO�A�MAXIUM�OF�
���ACCOUNTS
�UPTO����DIRECT�PAYMENYS
�
KEYBOARD�SHORT�CUTS��$ONTAINS�DOCUMENTS
q �"��7*000�(3"1)130�VL�0�8RITTEN�
WITH�"MOS�PROFESSIONAL�BY�%AVID�
+ORDAN�� #ASICALLY�THIS�PROGRAM�TAKES�
A �SET�OF�DATA
�PLOTS�THEM�ON�A �GRAPH�
q �"��7*00L�7.031)�V���B�#Y�-EE�
8ILKIE�WILL�ALLOW�YOU�TO�CREATE�SMOOTH�
MORPHS�WARPS�BETWEEN�TWO�DIFFERENT�
IMAGES�OVER�A�PERIOD�OF�FRAMES�TO�
CREATE�AN�ANIMATION��3EQUIRES��.B
q �"��7*����3".04�130�'03�".04�
130�*F�YOU�HAVE�"MOS�1RO�THEN�THIS�DISK�
MAKE�YOUR�PROGRAMS�#OOT�WITHOUT�HAVING�
TO�USE�YOUR�"MOS�PRO�EVEN�TIME�
q �"��7�����/*$,13&'4�*S�AN�ENHANCEc
MENT�TO�8#�����WHICH�ADDS���NEW�PREFc
ERENCES�8#1ICTURE
�#UZY1IONTER���'LOPPY�
q �"��7*����7*&85&,�1ICTURE�VIEWER�
WHICH�SUPPORTS
�"("�&$4
����BIT�*-#.S
�
4HOWS�+'*'
�+1&(���MOST�"/*.�0P�ANIMS
q �""�7*����8#�5�����65*-*5*&4�*S�
THE�FIRST�IN�A �SERIES�OF�UPCOMING�DISKS�
FOR�THE�������������$OMPUTERS
q �"��7�����563#0�5&95�VL�L�&XCELLENT�
8ORD�1ROCESSOR��7ERY�IMPRESSIVE�VERSION�
WITH�ALL�THE�FEATURES�WHO�WOULD�NEED�

��7�����100-4�13&%*$5*0/�
500-��/EED�ANOTHER�HELPING�HAND�
WITH�THE�1OOLS�THEN�THIS�IS�IT�
q �"��7�����0$5".&%�V����.USIC�
EDITOR�WHICH�WAS�DESIGNED�FOR�MAKING�
MUSIC�FOR�PROGRAMS
�	FUU����NEW�VERSION

q �"��7�����1045�VL����"N�EXCELLENT�
1OSTSCRIPT�INTERPRETER�FOR�THE�"MIGA�WHICH�
IMPLEMENTS�THE�FULL�"DOBE�LANGUAGE�	�

q �"��7�����4$3044�45*5$)�V����
%EMO�OF�THE�REGERSTED�VERSION
q �""�7�����8#���4$3&&/4�&NHANCE�
YOUR�8ORKBENCH�DISKS�BACKGROUNDS�WITH�
THESES�NICE�FULL�COLOURED�PICTURES
q �"��7�����-*55-&�53"7&--&3�V L�L�
4HOWS�A�WORLD�MAP���YOU�CAN�SELECT�ANY�
COUNTRY�FOR�TRAVEL�INFORMATION��;OOMS�UP�
ANOTHER�CLOSE�UP�MAP�WITH�MORE�DETAIL�
q � "��7�����26*;�$ONTAINS�2UESTIONS�
��"NSWERS�WITH�THE�OPTION�TO�ADD
q �""�7�����."/%&-426"3&�VL���
1ROGRAM�TO�GENERATE�ENHANCED�"("�CHIP��
SET�.ANDELBROT�SET�IMAGES
�REQUIRES�AN�
�����$16���A�NUMERICAL�COPROCESSOR�
:OU�CAN�CREATE�����COLOUR�COLOURED�PICS
q �"��7�����5&3.�V����$OMMS�
PROGRAM�'EATURES�'ULL�"REXX�CONTROL
�9PR�
TRANSFER
�FILETYPE�IDENT�AFTER�DOWNLOAD
�CUT�
��PASTE
�POINT�AND�DICK
�AUTO�UPLOAD��
DOWNLOAD
�75����75���
�"NSI�EMULATION
�
POWERFULL�1HONEBOOK���"("�SUPPORT�	�


CLOSEST�GAME�TO�THE�ORIGINAL�TETRIS
q � "� �����%53*4�*F�YOU�WANT�A L�OR���
PLAYER�5ETRIS�THIS�HAS�TO�BE���OF�THEM�
q �"������53*58*4�$ONTAINS���PLAYER
���
PLAYER�����1AYER�GAME�OPTIONS�
q � ���� �����--"."530/�(".&������#Y�
+EFF�.INTER���AN�EXCELLENT�PRODUCTION�
q �"�������4$3".#-&�5HE�0RIGINAL��
3EMEMBER�THAT�OLD�CLASSIC�GAME
q �"�������1"5*&/$&�4�1LAY�VS�THE�
COMPUTER�OR�ANOTHER�HUMAN�PLAYER�
q �"�������10.�10.�(6//&3�4HOOT�
DOWN�THE�INCOMING�WORLD�WOR�**�AIR�
PLANES�IN�THIS�0PERATION�8OLF�GAME
q ��� �� �����+&5."/�"NOTHER�4PECTRUM�
CLASSIC�CONVERTED�TO�THE�AMIGA��*T�S�
+ET1AK�WITH�ALL�THE�ORIGINAL�SOUNDS�
q �"�������4&"�-"/$&�5HE�FIRST�4ILENT�
4ERVICE�TYPE�SUB�WAR�GAME�ON�1%
q �"�������"5*$�"5"$�"�RENDITION�OF�
THE�GAME�FROM�THE�ORIGINAL�4PECTRUM
q �"�������#"55-&�0'�#3*5*"/�8"3�
(".&���4TRATEGY�WAR�GAMES�
q �"�������%6/(&0/�0/�/"%30+�
5HIS�IS�THE�BEST�%UNGEONS���%RAGONS�
1UBLIC�DOMAIN�TYPE�GAME��-OAD�8B
q �"�������453"5&(*$�(".&4�&TERNAL�
3OME
�-ORDS�OF�)OSTS
�*N�.OONSHINE�
q �"�������.*/%�(".&4����OF�THE�BEST�
CHALLENGE�YOUR�MIND�NOT�YOUR�SHOOTING�SKILLS�
q �"�������#-"$,�+"$,�-"#�1LAY�ALL�
THE�POPULAR�VERSIONS�OF�1ONTOON
q �"�������$"3%�4)"31�"�PROFESSIONALLY�
PRESENTED�SELECTION�OF�SOLITAIRE�GAMES�
q �"�������46#�"55"$,�VL�0�$ONTROL�
THE�TORPEDOES���SINK�THE�ENEMY
q �"�������%*1-0."$:�$LASSIC�STRATEGY�
GAME�LOOSELY�BASED�ON�8ORLD�8AR���� �.B
q �"�������3&7&/(&�0'�5)&�.65"/5�
$".&-4�5HE�RIDE�OF�A�LIFE�TIME�WITH�CAMELS
q �"�������1&5&34�26&45�5HIS�IS�TRULY�
AN�EXCELLENT�PLATFORM�GAME�FOR�ALL�AGES�
q �"�������505"-�8"3�"�STRATEGY�WORLD�
CONQUEST�3ISK�TYPE�GAME����OR�MORE�PLAYERS
q �"�������(0-%&/�0-%*&4�(ALAAA
�
(ALAXIANS
�4PACE�INVADERS
�"STERIOAS
�
#ATTY���.ISSLE�$OMMAND�
q �"�������%3"(0/�5*-&4�.AHJONG�IS�A�
ANCIENT�$HINESE�GAME�WITH�COLOURED�TILES�
q �"�������$0*/%301�'RUIT�.ACHINE�
SIMULATOR�WITH�VARIOUS�GAMBLE�MODES�
q � ���� �����$3";:�46&�"NOTHER�FIRST�
RATE�CUTE�SCHOOL�GIRL�PLATFORM�GAME�
q � ���� �����4."4)�57�4IMULAR�TO�THE�
ARCADE�ORIGINAL�MACHINE��(RAPHICS���SOUND�
0�"��������'36*5�."$)*/&���"S�
NEAR�A S �POSS�TO�THE�"RCADE�MACHINES
q �"�������%&4$&/%&3�*S�A�DONE�OF�THE�
ARCADE��5EMPEST�VEDORIZED�GRAPHICS�GAME
q �"�������*/536%&3�IS�A�.ULTI�LEVEL�
#ERSERK�CLONE�WITH�SMOOTH�GRAPHICS�
q �"�������$"5"$0.#�V L�� �(RAPHICAL�
ADVENTURE�GAME�SET�ON�A�SMALL�ISLAND�IN�
THE�MIDDLE�OF�THE�LAND�OF�&9064*"

�������*30/�$-"%4���.B
�6PDATE�FO�
THE�EXCELLENT�4TRATEGIC�8AR�(AME�	�

q �"�������-&(&/%�0'� -05)*"/�VL����IS�
AN�ADVENTURE�GAME�IN�THE�VEIN�OF�6LTIMA�
q �"�������)6/$)#"$,�5HIS�IS�A�
CONVERSION�OF�THE�OLD�CLASSIC�GAME�
l � m��������".04�$3*$,&5�&XCELLENT�
ARCADE�CRICKET�SIMULATOR�WITH�GRAPHICS�
q �"�������#"55-&�$"34�**�(ET�BEHIND�
*HE�WHEEL�OF�A�HEAVILY�ARMED�CAR�AS�YOU�RACE�
ROUND�COURSES���PLAYERS�WITH�THE�COMPUTER�LINK
q �"�������461&3�1"$,�."/����5HIS�
IS�THE�BEST�1ACK�MAN�TO�DATE�WITH�SUPER�
SMOOTH�SCROLLING���EXCELLENT�GRAPHICS�
q �"�������%6"-���PLAYER�GAME�WHERE�
YOU�CONTROL�ARMOURED�TANKS���ROCKETS�
q �"�������5&53&/�IS�A���OR���PLAYER�
5ETRIS�GAME����PLAYER�IS�)EAD���)EAD
q �"�������8"3�4TRATEGY�WAR�GAME�IN�
WHICH�YOU�CONTROL�A�FLEET�OF�SPACE�CRAFT�
q �"�������(0-%&/�0-%*&4���
$ROAK
�&XCELLENT���OR���PLAYER�VERSION�OF�
'ROGGER��#I1LANES�IS�THE�MOST�ADDITIVE�
GAMES�WE�HAVE�PLAYED�HERE���PLAYER�
ONLY��5RAIL#LAZER
�$���$LASSIC��4CAMBLE�
q �"�������%3�."3*0�"�5ETRIS�LIKE�
JAME�WHERE�YOU�MOVE�COLOURED�PILLS�
IOWN�THE�SCREEN����IN�A �ROW�GO�S
q �"�������&5&3/"-�30.&�4TART�THE�
ROMAN�&MPIRE�FROM���#$��#UILD�FLEETS
�
ARMIES���SEND�THEM�INTO�BATTLE�

�������%0/,&:�,0/(�0RIGINAL�
PLATFORM�GAME�IN�WHICH�YOU�MUST�
RESCUE�THE�GIRL����.AD�#OMBER�
q ���� �����*/5&31*%�*N�THE�"RTIE�ICE�
FOU�CONTROL�A�TANK�ON�A�MISSION�TO�RESCUE�
LOSTAGES�IN�THIS�SUPERB�"MIGA�ORIGIONAL
q �"�������.03*"�V����-OADS�OF�NEW�
FEATURES
�BETTER�GRAPHICS
�LARGER�DUNGEONS
�
SCREEN�UPDATES
�OVERVIEW�OF�DUNGONnS�MAP
q �"�������$-"4)�0'�5)&�&.1*3&4�	�
�
V����4TRATEGICAL�8AR�GAME�#Y�5"4EAR

F������"$5�0'�8"3�4IMULAR�IN�
STYLE�TO�THE�CLASSIC�GAME�-ASER�4QUAD�
:OU�CONTROL�A�TEAM�OF�SPECIAL�TROOPS�
q �"�������5"/,�"55"$,�5HIS�IS�A�����
PLAYER�VERSION�OF�THE�$LASSIC�$ARTRIDGE�
GAME�$OMBAT����+OYSTICKS�CAN�BE�USED�
q �"�������3&4$6&�4PACESHIP�GAME�
SIMULAR�TO�4CRAMPLE��&XCELLENT�GRAPHICS
q � ���� �����&�5:1&�**�"STERIODS�ADV�
WHERE�YOU�JET�AROUND�COLLECTING�WEAPONS
q �"�������40-*5"*3&�1OPULAR�CARD�
GAME�ON�THE�AMIGA��&XCELLENT�VERSION�
q �"�������/&*()#0634�5HIS�IS�*HE�
BEST�GRAPHICAL�ADVENTURE�GAME�	�

q � ���� �����$:#&3/&5�9�%EFENDER
�4TAR�
(ATE�STYLE�GAME�WITH�SUPER�FAST�SCROLLING�
q �"�������"*3�53"''*$�$0/530-�5RY�
TO�GUIDE�UPTO�����PLANES�INTO�THE�"IR1ORT
q �"�������306-&5&�30:"-�(AMLE�
WITH�CHIPS�AT�THE�CASIO�WITH�THIS�GOME�

IS�CO �IK�HON�	����
� `�����
q �����"44"44*/4�(".&4�1"$,�1RITTY�MUCH� *�
THE�#IGGEST�SELECTION���COLLECTION� OF�"MIGA� 
�
GAMES�� ���DISKS�PACKED�WITH�WELL�OVER�����
GAMES��5EST�AND�WORK�0,�ON�"���S�"���� *�
PLUS���"���S�	4OME�GAMES�VERY�FEW�WILL�NOT� ��
WORK�ON�SOME�MACHINES
�4ORRY��/OT�"����
�
"�����PACKS�AND�DISKS�WILL�FOLLOW�SHORTLY�

q �"�������40$$&3�$"3%�5RULY�A�VERY�SIMPLE�
'OOTBALL�.ANAGEMENT�GAME�COMPUTER�GAME
q ���� �����$"3%�0�3"."�4EA�HEVEN
$RIB�
,LONDIKE
�#LACK�JACK
�4PADES
�4TREET���"LLEYS�
q ���� �����16;;-&4�(OLD
�%UMBBELL
�'LYING
�
$OBRA#UNNY�(ET�.Y�(OAT
8ORDHAI
3MYCA
�3ABBIT�
q �"�������-"%:�#6(�$LASSIC�GAME�SIMULAR�
TO�1ACK�MAN�IN�STYLE
�IS�WELL�WORTH�PLAYING
q �"�������8*;;�8"3�4HOOT�WITH�FIREBALLS�NOT�
FIRE�POWER��5AKE�WIZARD�THROUGH�UNKNOWN�LANDS�
q �"�������#6--�36/�VL���5HIS�IS�ONE�OF�THE�
CLASSIC�STRATERGY�GAMES��7ERY�POPULAR
q �"��������"--�306/%&3�"�$RICKET�4IMULAc
TION�WITH�GREAT�GRAPHICS���ARCADE�TYPE�GAME�PLAY�� *
q �"��������5"-*4."/�	�
��.B�$ITADEL�.INIATURES� ��
DWARFS�IN�A�SHOCK�HORROR�GAME�DONE�WITH�TASTE� �
q �"��������$3";:�46&�**�4EQUAL�TO�THE�ALL�LIME�\ �
BEST�SELLING�1UBLIC�%OMAIN�PLATFORM�GAME�
q �"�������3050/�3EQUIES���PLAYERS�BUT�IS�
VERY�ADITIVE�FOR�PEOPLE�YOU�LIKED�THE�ORIGINAL�THRUST�
q �"�� �����41"$&�*/7"*%&34�**"�REVISED�
VERSION�OF�THAT�OLD�CLASSIC�4PACE�*NVAIDERS�GAME

q �"�� �����'*()5*/(�8"33*034�"�KARATE�
COMBAT�FIGHTING�CONTEST�GAME����OR�� �PLAYERS
q �"�������&4$"1"%&�0BJED�IS�TO�TO�BREAK�
BRICKS�IN�A�WALL�BY�HITTING�A�BALL�WITH�BAT��#REAK�0UT� �
q �"�������/6.&3*9�*F�YOU�ENJOY�PUZZLE���5ETRIS� ��
THEN�THIS�IS�A�MUST��:OU�HAVE�A�SCRABBLE�BOARD���
YOU�MUST�PLACE�TETRIS�TILES�AROUND�TO�GET�POINTS�
q �"�� �����&953&.&�7*0-&/$&�4CREEN�SCROLLS�
AROUND�AND�ARE�MUCH�BIGGER�THAN�4MASH�57�
q � ���� �����0#67*0/���%&'&/%&3�*S�THE�
CLOSEST�*�HAVE�SEEN�TO�THE�ORIGINAL�DEFENDER
q �"�������#0.#�+"$,:�"�CFASSIC�CONVERSION�
NOT�AS�GOOD�AS�THE�ORIGINAL�BUT�IT�S�AS�THE�BEST�YET
q �"�������#"-%&34�(307&�ITS�HERE�#OULDER�
DASH�WITH�A�SELECTION�OF�LEVELS�FROM�EASY�TO�HARD�
q �"�������7&,503�5RON�-IGHT�CYCLES�GAME
WITH�EXCELLENT�GRAPHICS
�SOUND���PLAYABLE
��� ������������������ U$)R������������� � �� �� ��� �� IRYT�
REQUIRES�8#�V�
�.B���A�CLEAR�MINI

*&44�	"("
�%O�YOU�FIND�CHESS�
GAMES�EASY�THEN�TRY�THIS�"DVANCED�GAME�WHICH

q �"�������5"/,�)6/5&3�VL�0�"NOTHER�TWO� \�
PLAYER�5ANK�"TTACK�GAME�WITH�VARIOUS�LEVELS
q �"�������"45&30*%4�**�V�����5HIS�IS�THE�
BEST�VERSION�OF�"STEROIDS�I�HAVE�EVER�SEEN
�*F�
YOU�LIKE�"STEROIDS�GAMES�THEN�THIS�IS�A�.UST��
q �"� ������5&53*4�	"("
�*F�YOU�LIKE�TETRIS���
HAVE�A �NEW�8#�V����MACHINE�THEN�YOU�NEED� *�
THIS�DISK��&XCELLENT�FULL�COLOUR�GRAPHICS�� �
j � � I. ) IM W T IA �

q �"��(4��'03.6-"�0/&�5HE�BEST�'ORMULA�
ONE�MANAGMENT�GAME�ON�THE�"MIGA��`����� *
q �"��(4��108&3#"4&�*S�A�DATABASE�THAT�
SHOULD�CATER�FOR�EVERTONES�NEEDS��4TORES�UPTO�
��
����RECORDS�� *S�A �MUST�AT�ONLY�̀ ����
q �"��(4��&"3-:�-&"3/*/(�."5)4�5EACH�
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q �"��(4��41&6+&�$015&3�0NE�OF�THE�BEST�
EDUCATIONAL�GAME�ON�THE�MARKET
� GREAT�
GRAPHICS�ANA�AN�EXCELLENT�IDEA��`����
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5HIS�VOLUME�FEATURES���MORE�
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EARLY���S
�5HE�5WILIGHT�;ONE

5HE�MAN�FROM�6NCLE��5HE�
4AINT
�5HUNDERBIRDS
�5HE�
1RISONER����5HE�1ERSUADERS��
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�*NDEPTH�
BACKGROUD�GUIDES
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03%&3*/(�#:�1045� 1LEASE�TICK�THE�BOXES�TO�THE�LEFT�OF�THE�$0--&$5*/(�%*4,4� :OU�CAN�NOW�COLLECT�ANY�DISKS�AT�OUR��
DISK�NUMBERS�WITH�A�COLOURED�PEN
�)I�-IGHTER�OR�JUST�OUTLINE�THE�DISK�	SI� OFFICE� ADDRESS� � 
� � %URHAM� 3OAD
� 6NIT� �
� 4OUTHEND�0N�4EA� *
YOU�WANT�TO�ORDER��"FTER�SELECTING�YOUR�ORDER�PLEASE�FILL�IN�YOUR�1ERSONAL� &44&9
�44*��:%��0RDERS�ARE�QUICKER�IF�YOU�RING�IN�ADVANCE�� �
DETAILS�ON�THE�ORDER�FORM�PROVIDED�� $65�065�OR�1HOTOCOPY�THIS�ADVERT� &&$�03%&34� 8HEN�ORDERING�FROM�WITHIN�A�&UROPEAN� *
AND�1OST�TO�THE�"DDRESS�ABOVE��)AND�WRITTEN�ORDERS�ARE�ALSO�ACEPTED�� COUNTRY�REMEMBER�THAT�THERE�IS�A�MIN�ORDER�OF���DISKS�AND�ALL�ORDERS� *
$HEQUES���1OSTAL�ORDERS�SHOULD�BE�MADE�PAYABLE�TO��1%�40'5�� *FVOU� SENTBY"*3."*-ATL����POSTAGE�&UROCHEQUESAREACEPTED��/ON� *
HAVE�ORDERED�BEFORE�PLEASE�TICK�THE�"CCOUNT�/UMBER�BOX�OR�JUST�FILL�IN� &&$�ORDERS�PLEASE�ADD�����OF�THE�TOTAL�COSTS�	.IN�`����
�
YOUR�"CCOUNT�NUMBER�WHICH�WAS�ON�YOUR�PREVIOUS�DELIVERY�NOTE�� */5&3/"5*0/� 03%&34� "LL�ORDERS�ARE�SENT�BY�"IR�.AIL�� 1LEASE� *
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'UNKY
�MAN��.ESS�WITH�YOUR�MIND�
	AND�YOUR�EYES
� USING��S=FIJM�� 
�

SINCE�HE�SAYS�THIS� HAS�COST�HIM�TOO�
MUCH�MONEY�IN�THE�PAST��5HIS� IS�
UNDERSTANDABLE
� SINCE�THE�PROGRAM� IS�
UPDATED� SO� REGULARLY�AND�YOU� CAN�GET�
IT�FROM�A�WIDE� RANGE�OF�SOURCES�

*F�YOU�ONLY�INSTALL� ONE�PIECE�OF�1%�
OR�SHAREWARE�ON�YOUR�"MIGA
� IT�
SHOULD�BE�AN� ANTI�VIRUS�PROGRAM�� �
AND� 1CLOM5�IS�ONE�OF�THE�BEST�� (ET�IT�

1ROGRAM�RATING� �� ���

"8"+./2�/("341$�
, *$1
"NGLIA�1%�DISK�6����
�S=FIJM�� BY�A�GROUP�OF�PEOPLE�
WHO�CALL�THEMSELVES�
�4HADOWl
� IS�ESSENTIALLY�A�
PATTERN�GENERATOR��:OU� SET�
VARIOUS�CRYPTICALLY�NAMED�
PARAMETERS�SUCH� AS� k1HASE�
: L l 
� k4KIP�:�l� AND� k"DD�TO�
9l
� PICK�THE�COLOURS�THAT�YOU�
WANT�YOUR�PATTERN�TO�APPEAR�IN�
AND�HIT�%RAW��0NCE�THE�
PATTERN�HAS� APPEARED
�YOU�CAN�
CYCLE�THROUGH� COLOURS�FOR�A�

PARTICULARLY�PSYCHEDELIC�EFFECT
� AND�
SAVE� ANY�PLEASING�PICTURES�AS� *''S�OR�
3"8�DATA�

5HAT�S� ABOUT�IT
� REALLY�� "S�PATTERN�
GENERATORS�GO
� IT�GOES�� AND�THE�
RESULTS�HAVE� ALL� THE� INTEREST�AND�
USEFULNESS�OF�ANY�COMPUTERc
GENERATED� PATTERNS�FROM�ANY�OTHER�
SUCH�PROGRAM�� $OME�BACK�FROM�A�
RAVE
� STICK�THE�DISK� IN� AND� RE�LIVE�THAT�
7ICKS�7APO�3UB�EXPERIENCE�

1ROGRAM�RATING� ���� "#

8)&3&�50�(&5�*5
5HERE�ARE�TWO�MAIN�WAYS�TO�GET�HOLD�OF�"MIGA�1%�AND�SHAREWARE�� FROM�A�BULLETIN�
BOARD�OR�FROM�A�1%�LIBRARY�

5HE�ADVANTAGE�OF�USING�A�BULLETIN�BOARD� IS�THAT�OFTEN�THE�LATEST�SOFTWARE�IS�
UPLOADED�AS�SOON�AS� ITnS�AVAILABLE��0N�THE�DOWN�SIDE
�YOU�NEED�A�MODEM�TO�
CONNECT
�AND�YOU�LL�HAVE�TO�PAY�PHONE�CHARGES�	AND�SOMETIMES�A�CONNECTION�FEE�
TO�THE�BULLETIN�BOARD�AS�WELL
�

5HERE�IS�A�GROWING�NUMBER�OF�BULLETIN�BOARDS�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��GCA;�.BIJJ?L�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�DONnT�WANT�TO�USE�A�BULLETIN�BOARD
�THE�OTHER�WAY�TO�GET�1%�SOFTWARE�
IS�FROM�A�1%�HOUSE��.ANY�ADVERTISE�IN��GCA;�.BIJJ?L��AND�YOU�LL�FIND�A�
COMPREHENSIVE� LIST�OF�NAMES�AND�ADDRESSES�BELOW�� &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�THE�COMPANIES�WHICH�CHARGE���P�AND�THOSE�WHICH�
CHARGE�`������ �WELL
�TRY�BOTH�TYPES��5HERE�ARE�BRILLIANT
�TOTALLY�PROFESSIONAL�1%�
HOUSES�WHICH�CHARGE�LESS�THAN�A�QUID
� AND�THERE�ARE�TOTALLY�INCOMPETENT�
	DIS
ORGANISATIONS�WHICH�CHARGE�MORE�THAN�TWICE�THAT�
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1RIMROSE�4TREET�
,EIGHLEY�
#%����//�
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/EWPORT�
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1%�4OFT
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1ENTLRE�1%
��A�)AG�)ILL� -ANE�
5APLOW

.AIDENHEAD�
#ERKS�4-��0+)
� ������������

3IVERDENE�1%-
��A�4CHOOL� 3OAD
5ILEHURST
3EADING
#ERKSHIRE�3(���"/�
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5ELESCAN�$OMPUTER�4ERVICES
)ANDSWORTH�3OAD�
#LACKPOOL� ':���4#�
h �����������

4ECTOR���
����)OLLOW�8AY
$OWLEY
0XFORD
d������������

4EVENTEEN�#IT�4OFTWARE
10�#OX����
8AKEFIELD
8EST�:ORKS�8'��99�
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4OFTWARE�&XPRESSIONS
6NIT��
���#EAULEY�3OAD�
4OUTHVILLE�
#RISTOL� #4���1:�
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4OFTVLLLE
6NIT��
� 4TRATFIELD�1ARK�
&LETTRA�"VENUE�
8ATERLOOVILLE�
)ANTS�1��� �9/�
d������������

4TARTRONICS
��"RNOLD�%RIVE�
%ROYLSDEN
.ANCHESTER�.����3&�
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7ALLY�1%
10�#OX����
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��� 'ARRINGDON�3OAD�
4WINDON
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� ������������

#UYER�BEWARE�� INCLUSION� IN�THIS�
DIRECTORY�DOES�NOT�IMPLY�THAT�
�GCA;�.BIJJ?L�ENDORSES�OR�
RECOMMENDS�ANY�1%� LIBRARY�IN�
ANY�WAY�

*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�

b� *F�YOU� RUN�A�1%� LIBRARY�NOT�
LISTED�HERE�AND�WISH�TO�BE�
INCLUDED
� OR�IF�YOU�WEANT�TO�
AMEND�ANY�INFORMATION�GIVEN
�
SEND�FULL� DETAILS�AND�A�COPY�OF�
YOUR� LATEST�CATALOGUE�TO�
1%�%IRECTORY
��GCA;�.BIJJ?L�
���.ONMOUTH�4TREET
� #ATH
�"VON�
#"���#8�
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5HE� *MPACT� **� )$�� HARD� CARDS� ARE� THE�
EQUIVALENT� OF�THE� )%��� HARD� DRIVE
� BUT� FOR� THE�
�����AND� �����MODELS�� 5HEY�ARE� SOME� OF�THE�
FASTEST� HARD� DRIVES� AVAILABLE
� AND� INCORPORATE�
AN�UNPOPULATED�� i �3".�EXPANSION�
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'03� "--� ".*("4
b� ��<CN�MN?L?I�M;GJF?L
b � +FOAM�CHNI�J;L;FF?F�JILN
X � ($�$�MOJJILN�@IL�MIHA�CHJON
b �  RN?HMCP?�?>CNCHA�@?;NOL?M
'OR� THE� SEMI�PROFESSIONAL� AND� AUDIO�
HOBBYIST� A� HIGH� QUALITY� ��BIT� STEREO�
SOUND� SAMPLER� THAT� CONNECTS� INTO� THE�
PARALLEL� PORT� ON� ANY� "MIGA� ���
� ���
�
����
� ����� OR� ����� COMPUTER��
$OMBINED�WITH�ONE�OF�THE�FASTEST
�MOST�
POWERFUL� AND� EASY�TO�USE� SOUND� AND�
MUSIC� EDITING� PROGRAMS� AVAILABLE��
*NCLUDES� ��TRACK� SOUNDTRACKER� FILE�
COMPATIBLE�SEQUENCER�

�)�/� U�����
3EF�� .64�����

'03� "--� ".*("4
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IONJON
b � !OFF�MI@NQ;L?�=IHNLIF�PC;�=IHNLIF�J;H?F��

BINE?SM�;H>�IL��-?RR
(71nS� (�LOCK� GENLOCK� IS� A� TRUE�
PRICE�PERFORMANCE� BREAKTHROUAH�� 5HE�
(�LOCK� GENLOCK� WORKS� WITH� ALL� "MIGA�
COMPUTERS� AND� EVEN� SUPPORTS� THE� NEW�
$HROMA�,EY�MODES�OF�THE�&$4�""�CHIP�
SET�� *T� IS� THE� ONLY� CHOICE� FOR� THE� MIDc
RANGE�"MIGA�VIDEO�ENTHUSIAST�

3EF��
7*%����� \���
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5HE� "����)%��� PROVIDES� THE� ULTIMATE� IN� HARD� DISK�
PERFORMANCE
� MEMORY� EXPANSION� AND� FUTURE�
EXPANDABILITY� FOR� THE� "MIGA� ����� *T� INCORPORATES� THE�
SAME�7-4*�CUSTOM�CHIP�AND� $===12 �30.�4$4*�DRIVER�
WHICH�ARE�USED�IN�(71iS�4ERIES�**�4$4*�3".�CONTROLLERS�
FOR� THE� "����������� "S� A� RESULT� THE� "����)%��� OFFERS�
UNBEATABLE� HARD� DISK� PERFORMANCE�� 5HE� EASY�ACCESS�
"UTOBOOT�(AME� 4WITCH� ALLOWS� THE� HARD� DISK� TO� BE�
DISABLED
� ENSURING� COMPATIBILITY�WITH� THE� FEW�GAMES�THAT�WILL�
NOT�WORK�WITH�A�HARD�DISK�
&VERY� "����)%��� INCORPORATES� THE� LATEST� IN� HARD� DISK�
TECHNOLOGY�WITH� A� FACTORY� INSTALLED� AND� FORMATTED� �k� HIGH
�
LOW�POWER
��+�k�4$4*�HARD�DISK
�OFFERING�STORAGE�CAPACITIES�
6 P � TO����.B�
5HE�"����)%���ALSO�OFFERS�THE�ULTIMATE�IN�EXPANDABILITY��
"DDITIONAL� 4$4*� PERIPHERALS� CAN� BE� ATTACHED� TO� THE�
EXTERNAL� 4$4*� PORT�� 6P� TO� �.B� OF� INTERNAL� 'AST� 3".�
EXPANSION�CAN�BE�INSTALLED�USING�STATE�OF�THE�ART�4*..�
MEMORY� MODULES�� 5HE� UNIQUE� INTERNAL� .INI�4LOT�
ALLOWS� FOR� FUTURE� EXPANSION�� &VERY� "����)%��� HAS�
ITS� OWN� DEDICATED� POWER� SUPPLY
� ENSURING� THAT� THE�
"MIGA�����POWER�SUPPLY�WILL�NOT�BE�OVERLOADED�AND�
AN� INTERNAL� FAN� TO� PREVENT� THE� UNIT� FROM�
OVERHEATING�
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5HE� (71� "���� INCORPORATES� THE� SAME� �����&$�
PROCESSOR�FOUND� IN�MOST�OF� THE� NEW�(71�(�'ORCE�
ACCELERATOR�RANGE
� AS�WELL�AS�USING�THE�SAME�7-4*�
CUSTOM�CHIP�AND� 'AAA45�30.�4$4*� DRIVER�THAT� IS�
USED� IN� (71nS� 4ERIES� **� 4$4*�3".� CONTROLLERS� FOR�
THE�"����������
*T� ALSO� INCORPORATES� THE� .OTOROLA� �����&$�
PROCESSOR� RUNNING� AT� A� BLISTERING� ��.)Z� AND� THE�
LATEST� IN� HARD� DISK� TECHNOLOGY� WITH� A� FACTORY�
INSTALLED� AND� FORMATTED� ��� HIGH
� LOW� POWER
� ����
4$4*� HARD� DISK� OFFERING� STORAGE� CAPACITIES� UP� TO�
���.B�� "DDITIONAL� 4$4*� PERIPHERALS� CAN� BE�
ATTACHED� TO� THE� EXTERNAL� 4$4*� PORT�� 6P� TO� �.B� OF�
���BIT� WIDE� 'AST� 3".�EXPANSION� CAN� BE� INSTALLED
�
USING�STATE�OF�THE�ART�4*..�MEMORY�MODULES�	�.B�
SUPPLIED�AS�STANDARD
��"�������MATHS�CO�PROCESSOR�
CAN� ALSO� BE� ADDED� TO� THE� UNIT� TO� BOOST� THE�
MACHINEnS�MATH�CALCULATIONS��&VERY�(71�"����HAS�
ITS�OWN�DEDICATED�POWER�SUPPLY�
� �@ � NB?�<OCF>�KO;FCNS�CM�?R=?FF?HN�@ � CH�N?LGM�I@�J?L@ILG;H=?��NB?CL�A?;L�$M�NB?�<?MN�@ � NB?CL�?KOCJG?HN�CM�QILNB�?P?LS�J?HHS�
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b � ��.)Z�������PROCESSOR

b � ����.ATHS�$O�1ROCESSOR�SOCKET

b � ���,�OF�1$�3".�PLUS�THE�USE�OF�"MIGA�3".

b� 4UPPORTS�)ERCULES
�$("
�&("�7("� 	MONOc
CHROME
�AND�5�����VIDEO�MODES

b � 3UNS�.4�%04�	����AND�UPWARDS
�PLUS�
THOUSANDS�OF�OTHER�1$�PROGRAMS

5HIS� POWERFUL� ���� EMULATOR� MODULE�
SIMPLY� PLUGS� INTO� THE� kMINI�SLOF� OF� THE�
(71�)%���OR�"����	WITHOUT�INVALIDATING�
THE�WARRANTY
�� *T� HAS� FULL� ACCESS�TO� THE�
"MIGAnS�RESOURCES�AND�ALLOWS�YOU�TO�RUN�
1$� AND�"MIGA� PROGRAMS� AT� THE� SAME�
TIME
� GIVING�YOU�TWO�COMPUTEIS� IN�ONE�

"--� 13*$&4� */$-6%&� 7"5� �� %&-*7&3:� *4� '3&&� 0'� $)"3(&� */� 5)&� 6,� ."*/-"/%

%������ %+%&� %� "���$� +"'� �
b � !-   � *1 -)$"#/�� '$1 -4�� 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�
b � / �#)$��'� .0++*-/�# '+'$) �� 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
b � +-$� � (�/�# �� 8E�NORMALLY�MATCH�COMPETITORS�ON�A�k4AME�PRODUCT���4AME�PRICE� BASIS�
b �  ./��'$.# � � ��� 4 �-.�� 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
b � ?���($''$*)� /0-)*1 -� �QCNB����MN; @@��� 4OLID
�RELIABLE�AND�PROFITABLE
b � �0.$) ..� 
�  �0��/$*)� 	 � "*1 -)( )/�� 7OLUME� DISCOUNTS� AVAILABLE� �������� �����
b � .#*2-**(.�� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�ALL�OUR�STORES�
b � /# � !0''� ./*�&� -�)" �� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
b � !-  � ��/�'*"0 .�� 8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS�
b � +��4( )/�� .AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�	"13���������WRITTEN�QUOTES�ON�REQUEST
��
3DFNM�VOU� DECIDE�WHEN� TO�BUY�YOUR�NEW�"MIGA�PRODUCTS
�WE� SUGGEST�YOU� THINK�VEIY�CAREFULLY�ABOUT�
8)&3&�YOU�BUY�THEM��$ONSIDER�WHAT�IT�WILL�BE�LIKE�A�TEW�MONTHS�AFTER�YOU�HAVE�IMADE�YOUR�PURELASE�
WHEN�VOU�MAY� REQUIRE�ADDITIONAL� PERIPHERALS�AND� SOFTWARE
�OR�HELP�AND�ADVICE��"ND
�WILL�THE�COMPANY�
YOU�BUY�FROM�CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"��4ILICA�4YSTEMS
�WE�ENSURE�THAT�YOU�WILLHAVE�
NOTHING� TO� WORRY� ABOUT�� 8E� HAVE� BEEN� ESTABLISHED� FOR� ALMOST� ��� YEARS� AND
� WITH� OUR� UNRIVA� ED�
EXOERIENCE�AND�EXPERTISE
�WE�CAN�NOW�CLAIM�TO�MEET�OUR�CUSTOMERS� REQUIREMENTS�WITH�AN�UNDERSTANDING�
4 �IS�SLCOND�TONONE��#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�4YSTEMS�4ERVICE� �
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THREE�CRITERIA�

 �"'$"*+(23�%.1�
, (+�.1#$1�!48(-&

^ �!CDMPC�WMS�QCLB�?LW�KMLCW��PGLE�RFC�QSNNJGCP�RM�AMLDGPK�RF?R�RFC�GRCK�WMS�
U?LR�GQ�(L�QRMAI�?LB�UFCL�RFC�BCJGTCPW�(Q�JGICJW�RM�@C�K?BC�� $LOSGPC�?@MSR�
PCRSPLGLE�SLU?LRCB�EMMBQ�?LB�RFC�QSNNJGCPiQ�PCDSLB�NMJGAW��%GLB�MSR�?@MSR�
FGBBCL�CVRP?Q�JGIC�NMQR?EC�?LB�N?AIGLE�AF?PECQ��?LB�UFCRFCP�RFC�NPGACQ�
OSMRCB� GLAJSBC�5 3�

^ �!CU?PC�MD�AMKN?LGCQ�RF?R�BM�LMR�GLAJSBC�?L�?BBPCQQ�(L�RFCGP�?BTCPRQ�

^ �(D�MPBCPGLE�EMMBQ�MD�KMPC�RF?L�\����(L�T?JSC��?JU?WQ�RPW�RM�SQC�?�APCBGR�
A?PB�
 �GD�?LWRFGLE�EMCQ�UPMLE��WMS�UGJJ�@C�JCE?JJW�CLRGRJCB�RM�AJ?GK�?E?GLQR�
RFC�APCBGR�A?PB�AMKN?LW��CTCL�(D�RFC�PCR?GJCP�F?Q�EMLC�@SQR��8MS�K?W�?JQM�
ECR�CVRP?�GLQSP?LAC�
 �AFCAI�UGRF�RFC�APCBGR�A?PB�AMKN?LW�

^ � JU?WQ�@SW�DPMK�RFC�KMQR�PCACLR�(QQSC�MD��A=;5�.BIJJ?L


^ �6FCL�WMSP�MPBCP�?PPGTCQ��AFCAI�CTCPWRFGLE�A?PCDSJJW�� (D�?LWRFGLE�GQ�KGQQGLE��
BMLiR�SQC�RFC�NPMBSAR�?R�?JJ�
 �AMLR?AR�RFC�QSNNJGCP�� (D�GR�BMCQLiR�UMPI��K?IC�
RFC�M@TGMSQ�AFCAIQ�QSAF�?Q�RFC�DSQC��@SR�BML�R�RPW�RM�DGV�RFC�NPMBSAR�

^ �(D�?�NPM@JCK�BMCQ�?PGQC��AMLR?AR�RFC�QSNNJGCP�(L�RFC�DGPQR�GLQR?LAC�?LB�
A?JKJW�?LB�NMJGRCJW�CVNJ?GL�WMSP�NPM@JCK�� (L�KMQR�A?QCQ�RFCQC�RFGLEQ�?PC�
KCPCJW�?�KGV
SN�MP�?�KGQSLBCPQR?LBGLE�RF?R�RFC�QSNNJGCP�UGJJ�F?NNGJW�NSR�
PGEFR�� (D�WMS�RFGLI�WMS�F?TC�?�ECLSGLC�EPGCT?LAC�RF?R�F?Q�LMR�@CCL�PCQMJTCB��
WMS�KGEFR�AMLQGBCP�AMLR?ARGLE�WMSP�JMA?J�3P?BGLE�2R?LB?PBQ�.DDGACP��RFC�
LSK@CP�UGJJ�@C�GL�RFC�NFMLC�BGPCARMPW	�

^ � JU?WQ�ICCN�PCAMPBQ�MD�AMPPCQNMLBCLAC�UGRF�?LW�K?GJ�MPBCP�AMKN?LW�WMS�
BC?J�UGRF�?LB�?JQM�K?IC�?�LMRC�MD�UFCPC�?LB�UFCL�WMS�Q?U�RFC�NPMBSAR�
?BTCPRGQCB��%?JQC�MP�KGQJC?BGLE�?BTCPRGQGLE�GQ�?L�MDDCLAC��?LB�QSNNJGCPQ�KSQR�
QRGAI�RM�UF?R�RFCWiTC�Q?GB�GL�?BTCPRQ�

b �5HE�GOODS�MUST�BE�OF�
mMERCHANTABLE�QUALITYn �
b �5HE�GOODS�MUST�BE� mAS�DESCRIBEDn �
b �5HE�GOODS�MUST�BE�FIT�FOR�THE�
PURPOSE�FOR�WHICH�THEY�WERE�SOLD�
*F�THEY�FAIL�TO�SATISFY�ANY�OR�ALL� OF�THE�
CRITERIA
� THEN�YOU� ARE�THEN�ENTITLED�TO�
b �3ETURN�THEM�FOR�A� REFUND�
b �3ECEIVE�COMPENSATION�FOR�PART�OF�
THE�VALUE�
b �(ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN� RETURNING�ANYTHING
� ENSURE�THAT�
YOU� HAVE�PROOF�OF�PURCHASE� AND�THAT�
YOU� RETURN�THE� ITEM�AS�SOON� AS�
POSSIBLE� AFTER�RECEIVING�IT�� 'OR�THIS�
REASON� IT�IS� IMPORTANT�THAT�YOU�CHECK�
THE�HARDWARE�OR�SOFTWARE�AS�SOON� AS�
IT�IS�DELIVERED�TO�MAKE�SURE�
EVERYTHING�YOU�ORDERED� IS�THERE�AND�
WORKS�AS� IT�IS� SUPPOSED�TO�

'.6�3.�/ 8� 

1AYING�BY�CREDIT�CARD� IS�THE�MOST�
SENSIBLE�WAY
�WHETHER�BUYING� IN�
PERSON
� BY�POST�OR�ON�THE�PHONE
�
BECAUSE�YOU�MAY�BE�ABLE�TO�CLAIM�
THE�MONEY�FROM�THE�CREDIT�CARD�
COMPANY�EVEN� IF�THE�FIRM�YOU�ORDERED�
FROM�HAS�GONE�BUST�OR�REFUSES�TO�
HELP�SORT�OUT�YOUR�PROBLEM�

0THERWISE
� YOU� SHOULD� PAY�BY�
CROSSED�CHEQUE�OR�POSTAL� ORDER�� �
NEVER�SEND�COINS�OR�NOTES�THROUGH�
THE�MAIL�

&$33(-&�1$/ (12
"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�

!48(-&�/#
&VEN�THOUGH�1%�SOFTWARE� IS� RELATIVELY�
INEXPENSIVE
�YOU� SHOULD�STILL�APPLY�
THE�GUIDELINES�SET�OUT�ABOVE
� MAKING�
SURE�THAT�YOU� CONFIRM� ALL�ORDERS�AS�
CLEARLY�AS�POSSIBLE�

4HOPPING�AROUND� IS� STILL�
IMPORTANT�WHEN� BUYING�1%�BECAUSE�
DIFFERENT�HOUSES�CHARGE�DIFFERENT�
PRICES�FOR�THE�SAME�DISKS��5HERE� IS�
NO�SET�PRICING�STRUCTURE�FOR�DISKS
� BUT�
BEAR� IN�MIND�THAT�1%�HOUSES� ARE
� IN�
THEORY
� SUPPOSED�TO�BE�NON�PROFIT��
MAKING�OPERATIONS��"#
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3FMQC�AJCTCP�NCMNJC�DPMK�
$JCARPMLGA� PRQ� GL�QSLLW�
"?JGDMPLG?�F?TC�)SQR�
PCJC?QCB�?�LCU�TCPQGML�MD�

RFCGP�FGEFJW�QSAACQQDSJ�QCOSCLACP�
?LB�QAMPC
UPGRCP�N?AI?EC��?FOR?�
(OMC=��IHMNLO=NCIH�&CN


8HATnS�EVEN�BETTER� IS�THAT�THEY�RE�
GENEROUS�AS�WELL� AS�CLEVER�� �THIS�
MONTH�THEY�HAVE�TEAMED�UP�WITH�
�GCA;�.BIJJ?L�TO�GIVE�FIVE�BUDDING�
MUSICIANS�THE�CHANCE�TO�GET�THEIR�
HANDS�ON� A�COPY�OF�THIS�`������
PACKAGE�FOR�FREE�

�?FOR?�(OMC=�IS�A�GREAT�TOOL�FOR�
COMPOSING�MUSIC�� �ITnS�SIMPLE�
ENOUGH�FOR�A� BEGINNER�TO�FEEL�
CONFIDENT�WITH
�YET�HAS�ALL�THE�
POWERFUL� FEATURES�THAT�A�PROFESSIONAL�
MUSICIAN�EXPECTS��8HETHER�YOU�WANT�
TO�COMPOSE
� PUBLISH�OR�PERFORM�
MUSIC
��?FOR?�(OMC=��IHMNLO=NCIH�&CN

IS�THE� SOLUTION
�WITH�FULL�FOUR�VOICE�
SOUND
� ���CHANNEL�.*%*�0UT�AND�
SUPPORT�FOR����STAVES�

&NTERING�COULDNnT�BE�SIMPLER�� �ALL�
YOU�HAVE�TO�DO� IS�COME�UP�WITH�THE�
ANSWERS�TO�THE�THREE�QUESTIONS� IN�
THE�BOX�AT�THE� RIGHT�� 4END�YOUR�
SOLUTION�ON� A� POSTCARD� 	OR�THE� BACK�
OF�A�SEALED�ENVELOPE
�AND� INCLUDE�
YOUR�NAME
� ADDRESS
� POSTCODE�AND�
DETAILS�OF�YOUR�COMPUTER�AND�ANY�
PERIPHERALS��5HE�ADDRESS� IS�

+MMLW�3SLCQ�
�GCA;�.BIJJ?L�
���,MLKMSRF�2RPCCR�
!?RF�! ���#+�

5HE�CLOSING�DATE� IS�5HURSDAY����
+UNE��8INNERS�WILL� BE�DRAWN�FROM�A�
CARDBOARD�BOX�AFTER�THAT�DATE��0NLY�
ONE�ENTRY�PER�HOUSEHOLD
� AND� PLEASE�
STATE� IF�YOU�WOULD�PREFER�NOT�TO�HAVE�
YOUR�NAME� INCLUDED�ON� A�MAILING� LIST�

3'$� "' ++$-&$� ^ �3'$�"' ++$-&$
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3'$� "' , /(.- 2�
*N��GCA;�.BIJJ?L����YOU�HAD�THE�CHANCE�TO�WIN�ONE�OF����COPIES�OF�"%*�
EDUCATIONAL� PROGRAMS
� COURTESY�OF�&UROPRESS�4OFTWARE�� 5HE����WINNERS�ARE��
3�,LASIR
� 1ORTUGAL��8�-AMBERT
�/EWTON�OF�4TRACATHRO�� 4� 1RYOR
� 4T�/EOTS�
4�7EITCH
� 4EAHAM�� #�1EARCE
�5HORNBURY�� 4� #HJANI
�(OSFORTH�� -�"SHWORTH
�
3OCHDALE�� +�.ACKEY
�8OKING�� )� 4TEVENSON�� %EANFIELD�� 3�$ORBETT
� #RISTOL�
&� 1ERRETT
� -EUCHARS�� 1�+ENKINSON
�"LTRINGHAM��.� 3ITCHIE
�)ARTLEPOOL�
$�)ARRISON
�.ICKLEOVER��5�&DWARDS
� &LLESMERE�1ORT��8ELL�DONE
� ALL�OF�YOU�
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