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5O�HELP�YOU�FIND�WHAT�YOU�WANT�
QUICKLY�AND�EASILY
�THIS�IS�A�CROSSd
REFERENCED�LIST�OF�AIR�THE�PRODUCTS�
AND�SUBJECTS�COVERED�IN�THIS� �

SUBJECTS�COVERED� IN�"MIGA�"NSWERS�
ARE�DETAILED�ON�PAGE�����5HE�PAGE

OF�THE�ARTICLE�IN�WHICH�THE�PRODUCT�IS�
MENTIONED


"����1LUS ���������
��

"MATEUR�RADIO ��
"MI�#AK ��

SWERS ��
"MIGA%04 ��
"MIGA4AT ��
".04 �� �� ���
#ASIC ��

"NSWERS ��
#ONITO ��

NESS �� ����
#UYING�ADVICE� � ���
C� r� � ���
$OMPETITION� V ���

ABASE� �� ��
%ESKTOP�PUBLISHING �� ��
%51 ��
��
&DUCATION� r ��
���
'INANCE ��
'OR�SALE ���
'URR�4CHOOL�� ���

LOCKS ��
('"�#ASIC ��

HI$4� �� ��
��
)ARDWARE ��

��
-ANGUAGES ���
-EARNING ���
-ETTERS ��
.ANDELBROT �� ���
.*%* ���

��
���
/EWS ��� ��� �

�� ��
��

1ROFESSIONAL�1AGE �� ��
1ROGRAMMING ��
��
���

LIE�DOMAIN ���
3EADER�ADS� � ���
4"4�$ ���
4CALA� L � L ��

���
4HAREWARE� � ���

��
�� ��

�� �����������
4UTVEY ��
5ALKING�4HOP ��
6SER�GROUPS ���
7IDEO� � ��

GETS� �� ��� � ��
8ORD�1ROCESSORS ��

IDORE �

( UST�MY�LUCK� ISN�T� IT �5HEY�MAKE�ME�THE�
NEW�&DITOR�AND�THE�FIRST�THING�*� HAVE�TO�
WRITE�ABOUT� IS�THE�PRICE� RISE��8ELL
�WE�
RECKON�WE�VE�BEEN�GIVING�YOU�SUCH�GOOD�

VALUE�ALL�YEAR�THAT�YOU�WON�T�MIND�TOO�MUCH��
&SPECIALLY�BECAUSE�WE�RE�NOW�RUNNING�A� REGULAR�
���� PAGES�A�MONTH�� �THAT�S�STILL�GOT�TO�BE�GREAT�
VALUE�FOR�JUST�_������0R� LOOK�AT� IT�ANOTHER�WAY
�
WHEN�WE�STARTED�OUT
��F B@: � . AHII> K�WAS�ONLY�����
PAGES�SO�THE�EXTRA���P� IS�BUYING�YOU� A�MAGAZINE�
OVER�HALF�AS�BIG�AGAIN��$ONVINCED �� �GOOD�� /OT�
CONVINCED �� �DON�T�WORRY�*�LL�MAKE� IT�UP�TO�YOU�� 'OR�
IkVE�GOT�A�FEW�CHANGES� I� PLAN�TO� INTRODUCE�OVER�THE�
COMING�MONTHS�� �NOTHING�TOO�DRASTIC�� �JUST�MORE�OF�
THE�SAME�BUT�BETTER��.ORE�NEWS
�MORE�TUTORIALS
�
MORE�OF�EVERYTHING�YOU�WANT��"ND�YOU�CAN�DIRECTLY�
TEIL�ME�WHAT� IT� IS�YOU�WANT�MORE�OR� LESS�OF�BY�
TAKING�A�FEW�MINUTES�TO�FILL� IN�THE�QUESTIONNAIRE�ON�
PAGES���������� #ECAUSE�THIS� IS�R H N K �MAGAZINE
� SO�
RHN �SHOULD�HAVE�YOUR�SAY�
	AND
� IN�ANY�CASE
� *�M�SURE�4TUART�"NDERTON
�THE�
PREVIOUS�OCCUPANT�OF�THIS�CHAIR
�WILL� BE�KEEPING�HIS�
BEADY�EYE�ON�ME�FROM�THE� LOFTY�HEIGHTS�OF�
"SSISTANT�1UBLISHERDOM� *�CAN�TELL�YOU�


I ) L . % W 4 I
5HERE�ARE�THOUSANDS�OF�"MIGA�PROGRAMS�WHICH�ARE�
AVAILABLE�FOR�LITTLE �MORE�THAN�THE�PRICE�OF�A�DISK��"ND�
MANY�MORE�WHICH�ALLOW�YOU�TO�TRY�THE�SOFTWARE�FREE�
BEFORE�YOU�BUY��&ACH�MONTH� IN�1UBLIC�%OMAIN�8ORLD�
WE�EXAMINE�THE�BEST�OF�THESE�PROGRAMS�AND�EXPLAIN�
HOW�TO�GET�HOLD�OF�THEM�

5HIS�MONTH�OUR�RESIDENT�1%�SAMPLER�+ASON�
)OLBORN� REVIEWS�SIX�NEW�UTILITIES�DISKS
� A�BUNCH�OF�
EDUCATIONAL�TITLES�AND�THE�BRILLIANT�(8I6B:9�AND�
&D9JA:�&6HI:G�MUSIC�PROGRAMS�� 1LUS
� %6C97J>A9
�A�
GREAT�FRACTAL� LANDSCAPE�GENERATOR
� A�VIDEOTEXT�
DISPLAYER�AND�,E:8IG6)6>CI��"ND�THAT�S�NOT�ALL����

&/5&3�5)&�1%�803-%�0/�1"(&����

*N�FACT�WE� HAVE�ANOTHER�TWO�NEW�TEAM�MEMBERS�TO�
TAKE�US� INTO�THE�NEW�YEAR��5HE�DELIGHTFUL�"LISON�
)ARPER�TAKES�OVER�AS�1RODUCTION� &DITOR�FROM� *AN�
8RIGLEY�WHO�S�GONE�OFF�TO�WORK�ON�SOME�.AC�MAG
�
AND�THE�DELECTABLE�%IANA�5AYLOR�STEPS� IN�AS� -AYOUT�
4UB�TO� REPLACE�+ACQUIE�4PANTON�WHO�S�NOW�CHIEF�
CRAYON�WIELDER�ON�OUR�BABY�SISTER�MAG�+N; EB< �
�HF:BG �	CHECK� IT�OUT�
�

"NYWAY
�THAT�S�ENOUGH�OF�THE� INTRODUCTIONS���
LET�S�GET�THE� BALL� ROLLING�FOR�THIS� ISSUE��"PART�FROM�
THE� USUAL� DEFINITIVE�COVERAGE�OF�7IDEO
� %51
�
PROGRAMMING
�.*%*
�EDUCATION� AND� BUSINESS�
SOFTWARE
�WE�VE�GOT�.ARK�4MIDDY�OVERHAULING�THE�
NEW�"����1LUS
� AN�ALL�YOU�NEED�TO�KNOW�GUIDE�TO�
"MIGA�AMATEUR�RADIO�AND
� TO�KICK�OFF�THE� ISH
� NINE�
FACT�PACKED� PAGES�OF�BEST�BUYS��4O
�GO�TO� IT�AND�
HAVE�A�GREAT�/EW�:EAR���

) :7 A :

	5HE� NEW
�&DITOR

!-)'!
����������	����������������������

, � � " ? � V V � � � � R7,
O�� ��A���"
�������N�R��� �

T ������� V � R

MONTHkS�*SSUE�

8ORKBENCH���THE�$6���0OMMS�o�1ROGRAMMING���
%51���7IDEO���#USINESS�SOFTWARE�AND�MORE�

M " � ' 6 � � � - * 4 5 � � R � $ 0 / 5 & / 5 4 
 � 5 6 3 / � 5 ) & � 1 " ( *

:OUR�GUA RAN TEE � O F�VA LUE

5HIS�MAGAZINE�COMES�FROM�'UTURE�1UBLISHING
�A�
COMPANY�FOUNDED�JUST�SIX�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�
o�6NDERSTAND�YOUR�READERS��NEEDS�
o�4ATISFY�THEM�

.ORE�READER� INTERACTION��8E�DRAW�STRONGLY�ON�
READERS��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�#RITAINkS�FINEST�COMPUTER�MAGAZINES��
"MIGA�4HOPPER�o�"MIGA�'ORMAT�o�"MIGA�1OWER�

o �1UBLIC�%OMAIN�o �$OMMODORE�'ORMAT�
o ������1LUS�o �1$�1LUS�

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

AND
.OUNTAIN�#IKING�6,�o�/EEDLECRAFT�o�$LASSIC�$%

!-)'!�3(/00%2�[ �)335%���[ �*!.5!29������ *
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1>QROA>V�ABIFSBOFBP� �� ,LKK>I�O>IB�MFKP�[���
�4�2�PRO@E>ODB�
�>J��>J�KBUQ�A>V� ,LOJ>I�O>QB�MIRP�[���
�4�2�PRO@E>ODB
�J�KBUQA>V� ,LOJ>I�O>QB�MIRP�[��
�4�2� PRO@E>ODB

�QEB�>?LSB�PRO@E>ODBP�>FBMBO?LU�
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-CCPELOB�>KA�&FDEI>KAP

�7BB;HI�0;B9EC;�7J�EKH�,>EMHEEC
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8HERE�TO�GET�AN�"���1�UPGRADE�AHEAD�OF�THE�CROWD
�
1-64�FIRST�NEWS�FROM�THE�8ORLD�OF�$OMMODORE�4HOW�

� � 4FC�!-/3�AMJSKL

4?JIGLE�3FMN
"MIGA�4HOPPER�S�NEW�&DITOR�OPENS�UP�THE�MAILBAG�AND�
DOWNLOADS�THE�E�MAIL�TO�ANSWER�HIS�FIRST�BATCH�OF�LETTERS�
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J� *T�S�HERE�� �THE�DEFINITIVE�ROUND�UP�OF�ALL�THE�SERIOUS�
"MIGA�SOFTWARE�YOUkRE�EVER�LIKELY�TO�NEED��8E�RATE����
OF�THE�BEST�PRODUCTS�AND�STILL�FIND�SPACE�TO� LOOK�AT�A�
FURTHER����STOCKING�FILTERS�

!KGE?�!LQUCPQ ��
5EARING�YOUR�HAIR�OUT �5HEN�CATCH�THESE�SIXTEEN� PAGES�OF�
EXPERT�ADVICE�ON�YOUR�REAL�LIFE�DIFFICULTIES�FROM�OUR�
UNRIVALLED� PANEL�OF�EXPERTS�� .ORE�DETAILS�ON� PAGE����

"CEGLLCPQ��!LQUCPQ� ��
*F�YOU�ARE� NEW�TO�THE�"MIGA
�THIS� IS�THE�PLACE�TO�START�

6GBCM ��
"�BEGINNER�S�GUIDE�TO� %57
� A� LOOK�AT�TWO�NEW�(ERMAN�
GENLOCKS�AND�A� REVIEW�OF�THE� NEW�VERSION�OF�4CALA�

$CQIRMN�NS@JGQFGLE� ��
5HERE�S�STILL�TIME�TO�DESIGN�YOUR�$HRISTMAS�CARDS�USING�
1ROFESSIONAL�1AGE�� �HERE�S�THE�FULL� LOW�DOWN�

"?QGA�NPMEP?KKGLE ��
1ART�THREE�OF�OUR�SERIES�OF�TUTORIALS�ON�THE�ADVANCED�USE�
OF�THE�#ASIC� LANGUAGE�

3SPTCW ��
:OUR�CHANCE�TO�TELL� US�EXACTLY�WHAT�YOU�THINK�OF�"MIGA�
4HOPPER�AND�WHAT�YOU�D� LIKE�TO�SEE� IN�FUTURE�

!KGE?$/3� ��
)INTS�AND�TIPS�ON�HOW�TO�GO�ABOUT�CODING�THE�"MIGAkS�
MULTI�TASKING�OPERATING�SYSTEM�YOURSELF�

,?LES?EC�MD� RFC�KMLRF� ���
$�� *T�S�THE�PROGRAMMER�S� PROGRAMMING�LANGUAGE�PAR�
EXCELLENCE�BUT�JUST�WHAT�MAKES� IT�SO�GOOD 

���
0UR�REGULAR�MONTHLY�RAG�BAG�OF�".04�NEWS
� TIPS�AND�
ADVICE�MOVES�ON�TO�USING�VARIABLES� AND�PROCEDURES�

��� 3R?PRGLE�MSR�U GRF�-)$)� ���
0UR�SERIES�ON� LEARNING�.*%*�MOVES�ON�TO�SEQUENCERS��
#AFFLED�BY�QUANTIZATION
�TRANSPOSITION�AND� RE�CHANNELLING �
8E�SHOW�YOU�HOW�TO�SEQUENCE�.*%*�CODES�THE�EASY�WAY���

3S@QAPGNRGMLQ�MDDCP� ���
#EAT�THAT�PRICE� RISE��:EP
�YOUR� LAST�CHANCE�TO�HAVE�"MIGA�
4HOPPER�DELIVERED�DIRECTLY�TO�YOUR�HOME�� �AT�THE�OLD� PRICE�

%BSA?RGML� ���
+UST�HOW�GOOD� IS�THE�CROP�OF�EDUCATIONAL� SOFTWARE�
AVAILABLE�TO�THE�"MIGA�OWNER �1AT�8INSTANLEY�INVESTIGATES�

4FC�LCU�!KGE? ���
*T�S�FINALLY�HERE���BUT�WHAT�DOES� IT�BODE�FOR�THE�FUTURE �
.ARK�4MIDDY�GIVES�THE�"���1�A�GOOD�GOING�OVER�

2C?BCP�?BQ ���
5HE�BEST�WAY�TO�BUY�AND� SELL� USED�"MIGA�EQUIPMENT�

5QCP�'PMSNQ� JGQR ���
(ET�IN�TOUCH�WITH�OTHER�"MIGA�OWNERS� IN�YOUR�AREA�BY�
JOINING�A�CLUB��8E� LIST�DOZENS�ACROSS�THE�COUNTRY�

0S@JGA�$MK?GL�7MPJB� ���
8E�PUT�THE� LATEST� IN� PUBLIC�DOMAIN� AND� SHAREWARE�
SOFTWARE�ON�TEST�

"SWGLE�?BTGAC ���
'OLLOW�OUR�SIMPLE� RULES�FOR�HASSLE�FREE� BUYING�

7GL�?� LCU�!���� 0JSQ�� ���
5HIS� IS�YOUR�CHANCE�TO�GET�YOUR�HANDS�ON�THE�EXCITING�NEW�
"MIGA�FOR�ABSOLUTELY�NOTHING�	EXCEPT�A�BIT�OF�LUCK
�

**�YOU�NEED�TO�KNOW�TO�DOWNLOAD�
ANSMISSIONS�TO�YOUR�"MIGA�� *T�S�
AMPLING�AND� IT�S�CHEAPER�AND�EA�
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5HIS�MAGAZINE� IS�COPYRIGHT�b������
'UTURE�1UBLISHING�-TD�� /O�PART�OF�
THIS�MAGAZINE�MAY�BE�REPRODUCED�
WITHOUT�WRITTEN� PERMISSION��8E�
WELCOME�CONTRIBUTIONS�FOR�
PUBLICATION� BUT� REGRET�THAT�WE�
CANNOT� RETURN�ANY�SUBMISSIONS�
"NY�CORRESPONDENCE�WILL�BE�
CONSIDERED�FOR�PUBLICATION�UNLESS�
SPECIFICALLY�STATED�OTHERWISE��
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$ITIZEN� ���
&NHANCED���PIN�PRINTER
�OPTIONAL�COLOUR�WITH�EASY�

TO�USE�CONTROL�PANEL���YEAR�WARRANTY��
1RICE�WITH�CABLE���PAPER

C

� INC�7"5

0PTIONAL�$OLOUR�,IT�����������_������WITH�PRINTER�
"MIGA�1RINTER�DRIVER���������������������������� _����

# � + � � %

%ESKJET������969>;
���DPI�COLOUR�INKJET�PRINTER��

�C@CIF�@5G9F� QUALITY�AT������OF�THE�COST��
��YEAR�WARRANTY�� 1RICE�WITH�CABLE���PAPER

C�
� INC�7"5

0N�4ITE�SUPPORT�AVAILABLE�PHONE�FOR�DETAILS

3TFCQ���%
&NHANCED���PIN��$OLOUR�
PRINTER���YEAR�WARRANTY��
��CABLE�AND�PAPER

V � � � INC�7"5

$ITIZEN�4WIFT��
WITH�CABLE���PAPER

_ � � � � INC�7"5

$ITIZEN����%�
WITH�CABLE���PAPER

_ � � � �INC�7"5

1RINTER�%RIVERS
$ITIZEN�4WIFT�$OLOUR����������_����
$ANON�#+���E�$OLOUR�������_����

0>K>PLKF@
,91����
1ROBABLY�THE�BEST����PIN�MONO�
PRINTER�AVAILABLE��1RICE�WITH�CABLE�
AND�PAPER�� F � �?

�-� *� F � 6 � INC�7"5

1ANASONIC�&PSON
,91�������PIN����������������� _���
,91����I����PIN��������������� _���
,91�����-ASER���������������� _���
&PSON�-9������PIN����������� _���
&PSON�-2�������PIN���������_���
&PSON�-2�������PIN���������_���
&PSON������-ASER������������ _���
+KB<>L�BG<EN=>� 1�/�<:;E>�:G=�I:I>K

.>HPE>�-LRPB
FOR�"TARI�45���"MIGA�WITH�HOUSE�

AND�MAT

_ � � � � � INC�7"5

3NRFH�-LRPB�
_ � � � � � � � INC�7"5

"OLQEBO�(*����
���DPI� *NKJET�PRINTER�
WITH�CABLE���PAPER

V � � � INC�7"5
1RICE�INCLUDES�ON�SITE�

MAINTENANCE

$OMPETITION�1RO�����
4 P O R T S � +OYSTICK

7ARIOUS�$OLOURS��.ICRO�SWITCHED��
'ULLY�GUARANTEEED��4TEEL�SHAFT

_������INC�7"5
1 H I L IP S � $ . � � � � � . , �

$OLOUR�MONITOR�WITH�CABLE

#>KLK�"*���BU
���DPI� *NKJET�PRINTER�
WITH�CABLE���PAPER

_��� INC�7"5
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����.EG�3AM���$LOCK
8ITH�CABLE���PAPER
_ � � � � � � INC�7"5
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���DPI� *NKJET�PRINTER�
WITH�CABLE���PAPER
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&XTERNAL���.B�%RIVE
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-$������$OLOUR����PIN�����_���

1RICES�INCLUDE�7"5�CABLE���
PAPER

"CCESSORIES
+OYSTICK�.OUSE�TWIN�EXTENSION����_����
�.B�+OYSTICK�.OUSE� LEAD�����������_����
"����1RINTER�CABLE�����������������������_����
.ODULATOR�%ISK�&XTENSION���������_�����
���WAY�PLUG�OR�SOCKET����������������� _����
"����%UST�$OVER�������������������������_����
"���� ���.�.EMORY���$ LOCK���� _�����
.OUSE�.AT�	THICK�SOFT�TYPE 
��������_����
.OUSE�)OUSE������������������������������ _����
�.� INTERNAL������DRIVE���������������� _�����
"����REPLACEMENT�146������������_�����
����.EG�3AM�/0�CLOCK������������_�����
(71�4ERIES�����.� 	"����
�����_������
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WITH�FULL�SOFTWARE�PACK
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����X������ %4�%%�����TPI�������_�����
�K�X������ %4�%%�����TPI���� _������
���X������ DISK�BOX�WITH� LOCK����_�����
����X������ DISK�BOX�WITH� LOCK����_����

$BPHGBQ����
)�1�����DPI� *NKJET�PRINTER�

-ASER�QUALITY�AT�DOT�MATRIX�PRICE�
��YEAR�WARRANTY

Z����INC�7"5

)=DC:�;DG�DJG����E6<:�86I6AD<J:�
��.��-"('�%��'�� (/�+'&�'-�(+��+,�0�%�(&��

"LL�PRODUCTS�HAVE�A����DAY�MONEY�BACK������MONTH�WARRANTY�� 1RICES�ARE�
SUBJECT�TO�VARIATION�WITHOUT�PRIOR�NOTIFICATION�&STABLISHED���YEARS����MINUTES�
FROM�.���+UNCTION����� 'REE�PARKING��0PEN��AM�������PM�.ONDAY��� 'RIDAY��

�AM����PM�4ATURDAY��1OSTAGE���P�	��P���7"5
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$0..0%03&�*4�4&5�TO�SPEND�_����MILLION�ON�ADVERTISING�
THIS�$HRISTMAS��5HE�PERIOD� IS�NATURALLY�THE�MOST� LUCRATIVE�
FOR�COMPUTER�COMPANIES
� AND�$OMMODORE� IS� INTENT�ON�
MAKING�THIS�ONE�AS� LUCRATIVE�AS�POSSIBLE�

"S�WELL�AS�THE�COLOUR�AND�MONO�ADS�TO�BE�PLACED� IN�
THE�NATIONAL� PRESS�AND�4UNDAY�SUPPLEMENTS
�THREE�
DIFFERENT�57�ADS�WILL� BE�SCREENED� IN�THE�$HRISTMAS�RUN�UP��
5HESE� FOCUS�ON�THE�"MIGA
� THE�$OMMODORE����	 jTHE�
WORLD�S�BEST�SELLING�COMPUTERk
� AND�$%57�� �$OMMODORE�
%YNAMIC�5OTAL�7ISION
� IN�CASE�YOU�HAVEN�T�HEARD�OF�IT�

5HE�CAMPAIGN�FOR�$%57�COMES�AT�THE�SAME�TIME�AS�A�
_����PRICE�DROP��$OMMODORE�S�MANAGING�DIRECTOR
�4TEVE�
'RANKLIN
� SAID�� l/OW�THAT�WE�HAVE� PROOF�THAT�$%57�IS�
ESTABLISHED� IN�THE�GENERAL�CONSUMER�MARKET�WE�ARE�ABLE�
TO�ADJUST�THE�PRICE�TO�REFLECT�TH IS�m�8HICH�PRESUMABLY�
MEANS�THAT�$OMMODORE�WILL�SELL�MORE� IF�THEY�ARE�CHEAPER�

3UMOURS�HAVE�BEEN�HEARD�OF�THE�DEVELOPMENT�OF�A�
NEW�MONITOR�AND�A�DOUBLE�DENSITY�DISK�DRIVE� 	���.B�
FORMATTED
��5HESE
� ALONG�WITH�THE�RELEASE�OF�THE�"����
1LUS
�SUGGEST�THAT�$OMMODORE� IS�FINALLY�TAKING�THE�"MIGA�
SERIOUSLY�AND�TURNING�IT� INTO�A�TRULY�PROFESSIONAL�PRODUCT��
4ADLY
� THIS� IS�NOT� REFLECTED� IN�THE�"MIGA�AD�CAMPAIGN
�
WHICH� FEATURES�A�YOUNG�BOY�BORED�BY�THE� RAIN� UNTIL�HE�
REMEMBERS�HE�CAN�PLAY�GAMES�ON�HIS�"MIGA��4TILL
� AS�ALL�
�B><6�,=DEE:G�READERS�KNOW
� THEREkS�MORE�TO�COMPUTING�
THAN�THAT���

."�1Q>KA>OA
*/�"�#*%�TO�GAIN�CREDIBILITY�AND�
CUSTOMER�CONFIDENCE
� A� NUMBER�OF�
PUBLIC�DOMAIN� LIBRARIES�ARE�BANDING�
TOGETHER�TO�FORM�A�1%�STANDARD��5HE�
MOVE� IS�A�REACTION�TO�PRESS�CRITICISM�
OF�THE�1%�SCENE� IN�GENERAL
�WHERE�
PORNOGRAPHIC�AND�DANGEROUSLY�VIOLENT�
MATERIAL� IS�AVAILABLE� TO�ANYONE�

$ALLED�THE�1UBLIC�DOMAIN�
4TANDARDS�OF�%ISTRIBUTION
� THE�SCHEME�
WAS�SET�UP�BY�&SSEX�$OMPUTER�
4YSTEMS�AND�(OLDSTAR�$OMPUTERS
�
AND�HAS�MORE� RECENTLY�RECEIVED� THE�
OFFICIAL� SEAL� OF�APPROVAL� FROM�
$OMMODORE� 6,��$OMMODOREkS�
"NDREW�#ALL�SAID
� �"NYTHING�THAT�
SERVES�TO�MAKE�THAT� INDUSTRY�MORE

MATURE� HAS�GOT�TO�BE�GOOD�FOR�THE�
WHOLE� INDUSTRY�kk

*T� IS� HOPED�THAT�MOST� LIBRARIES�
WILL�JOIN
� AFTER�WHICH�THEY�WILL� BE�
ALLOWED�TO�USE�THE�14%� LOGO� IN� THEIR�
ADVERTS��8HAT�THIS�GIVES�THE�CUSTOMER�
IS�A�DELIVERY�TURN�AROUND�TIME�OF����
HOURS��VIRUS�FREE�SOFTWARE�� A�DAYTIME�
MANNED�PHONE�FOR�EACH� LIBRARY��A�
HELP�LINE�� ACCEPTANCE�OF�CREDIT�CARDS��
NO�PORNOGRAPHY��AND
� PERHAPS�
MOST� IMPORTANTLY
� A�GUARANTEE� THAT�
ANOTHER�1%�HOUSE�WILL� FULFILL� THE�
OUTSTANDING�ORDERS�OF�ANY�HOUSE�
WHICH�COLLAPSES�

"NY� LIBRARIES� INTERESTED� IN�JOINING�
THE�14%�SCHEME�SHOULD�CONTACT�
&SSEX�$OMPUTER�4YSTEMS�ON�e������
�������OR�(OLDSTAR�$OMPUTERS�ON�e�
������������

#?BQ�?LB�@MSLBCPQ
"11-*&%�7&$503�5&$)/0-0(:
� THE�
EXCLUSIVE�DISTRIBUTOR� IN� THE� 6,�FOR�
IMAGINE
� HAS�ANNOUNCED� A�FREE�
TECHNICAL� SUPPORT�SERVICE�FOR�USERS�OF�
THE�PROGRAM��"LSO�ON�OFFER� IS� AN�
UPGRADE�FROM�VERSION� ����TO�VERSION
����FOR�_���

5HE�COMPANY�ALSO�SELLS�THE�
9�$"%�SERIES�OF�PROGRAMS
� STARTING�
AT�_����FOR�9�$"%������

3EADERS�MAY�BE� INTERESTED� TO�
KNOW�THAT�THE� BUILDING�PICTURED�ON�
THE�FREE�CALENDER�WHICH� COMES�WITH�
THIS�MONTH�S�"MIGA�4HOPPERWAS� IN�
FACT�DESIGNED�WITH�9�$"%�AND�
RENDERED�WITH� *MAGINE��"PPLIED�7ECTOR�
5ECHNOLOGY�CAN�BE�CONTACTED�ON�
TR��������������

) K � ? O F B C

-)#2/.%4�
2%3522%#4%$�
.ICRONET�USERS�CASTING�FOR�THEIR�ONd
LINE�MAGAZINE�FIX�SINCE� ITS�DEMISE�
MAY�BE� INTERESTED�IN�,JE:G':I�

1ROVIDING�A�SERVICE�NOT�
DISSIMILAR�FROM�THAT�OF�&>8GDC:I
�
INCLUDING�NEWS
� FEATURES
� REVIEWS�
AND� LETTERS
�,JE:G':I�IS�ON�OPEN�
ACCESS�ON�1RESTEL�FRAME�NO�
��������"FTER�THE� INITIAL�TRIAL�
PERIOD
�A�YEARkS�MEMBERSHIP�WILL�
COST�_����5HE�MAGAZINE� IS�JO INTLY�
DEVELOPED�BY�1RESTEL�AGENCY�(87�
AND�5HE�1$�6SER�(ROUP��.ORE�
INFORMATION�ON�e��������������

/2'!.)3%$�-!9(%-
"�NEW�PUBLIC�DOMAIN� LIBRARY�COMES�
INTO�BEING
� CALLED�$HAOS�
$ONSULTANTS��"LTHOUGH�STOCKING�ALT�
TYPES�OF�1%
� THE� LIBRARY�WILL� BE�
SPECIALISING�IN�MUSIC�

5HIS�NOT�ONLY� INCLUDES�MUSIC�
PROGRAMS�SUCH�AS�SEQUENCERS
�
SAMPLE�EDITORS�AND�SO�ON
�BUT�
TUNES�AS�WELL��5HE� LIBRARY�HOPES�TO�
PUBLISH�MUSIC�AS�LICENCEWARE
� AND�
IS� INTERESTED�TO �HEAR�FROM�POTENTIAL�
"MIGA�HIT�MAKERS��$HAOS�
$ONSULTANTS�CAN�BE�CONTACTED�ON
� �������������

-/2%�-%-/2)%3
�,%33�
2%!$)%3
/OW�IS�THE�TIME�TO�EXPAND
�WITH�
$ORTEX�HAVING�REDUCED�THE�PRICES�
ON� ITS�3".�UNITS�FOR�THE�"����AND�
"�����

#OTH�THE���AND��.B�BOARDS�
HAVE�DROPPED�BY�_��
� NOW�COSTING�
_����AND�_����RESPECTIVELY��5HE�
�.B�BOARD�NOW�COSTS�_����� �A�
DROP�OF�_����5HIS� LATTER�HAS�GAINED�
THE�$OMMODORE�SEAL�OF�APPROVAL
�
WHICH�MEANS�THAT� IT� IS�ACKNOWd
LEDGED�TO �BE�SYSTEM�LEGAL��$ORTEX�
IS�ON�e��������������

2%3/52#%&5,�2%4!),).'
.AIL�ORDER�COMPANY�3EDLAW�
3ESOURCES� IS�MAKING�A�MOVE� INTO�
THE�PUBLIC�DOMAIN�� *T�WILL�BE�SELLING�
1%�AT�PRICES�FROM���P�PER�DISK��"�
FURTHER�OFFER�TO �CUSTOMERS� IN�THE�
#RISTOL�AREA� IS� FREE�DELIVERY�ON�THE�
COMPANY�S�RANGE�OF�COMPUTERS�AND�
ACCESSORIES��3EDLAW�3ESOURCES� IS�
ON�e�������������

6)$%/�6!.'5!2$
(��4YSTEMS�HAS�UPGRADED� ITS�
TWO�"MIGA�GENLOCKS�TO�
j1ROFESSIONALk�QUALITY�� #OTH� THE�
7$��AND�7$��HAVE�ENHANCED�
STABILITY�AND�KEYING
�AND�ARE�
SUITABLE�FOR�USE�WITH�6�.ATIC
�)*���
AND�4�7)4�VIDEO�FORMATS��5HE�7$��
COSTS�_��������THE�7$��COSTS�
_���������(��4YSTEMS�IS�ON�
e�������������

4HD�@� AKTD� QHAANM
.",&34�0'�5)&� INNOVATIVE�
�6GH�� �)>E:H�MUSIC�
SOFTWARE
�#LUE�3IBBON�
4OUNDWORKS
� HAVE�RELEASED�
A� NUMBER�OF�NEW�PRODUCTS�

5HE�)6I8=&:>HI:G�
	_��
� IS�A�.*%*� PATCH�
LIBRARIAN�� *T�PROVIDES�
SUPPORT�FOR�A�MULTITUDE�OF�
SYNTHS
� INCLUDING�� THE�$ASIO�
$;�SERIES�� THE�3OLAND�%��
�
%����AND�.5����$.����
THE�:AMAHA�%9������
� '#��
��
� 39���
�419���AND�
59��;��5HE�PROGRAM�WORKS�
IN�A�GRAPHICAL� USER�
INTERFACE
� USING� jPOINT�AND�
C LICK k� EDITING�OPTIONS
� AND�
COMES�WITH�A�CONTEXT��
SENSITIVE�ON�LINE�HELP�
FEATURE��5HE�"MIGAkS�
KEYBOARD�CAN�BE�USED�AS�A�
PIANO�TO� IMMEDIATELY�
AUDITION�CREATED�SOUNDS��
5HE�PACKAGE�CAN�BE�FULLY

INTEGRATED�WITH��6GH���
)>E:H�)GD;:HH>DC6A�

"�NEW�.*%*� INTERFACE� IS�
WINGING�ITS�WAY�TO�THE�6,��
5HE�DIFFERENCE�BEWTEEN�THIS�
AND�OTHERS� IS�THAT�THE�NEW�
5RIPLE�1LAY�1LUS�PROVIDES�
THREE�.*%*� OUTS
�AS�WELL�AS

A�.*%*� IN�AND�A�.*%*�
THROUGH�PORT��5HIS�MEANS�
THAT�.*%*� DATA�CAN�BE�
SIMULTANEOUSLY�SENT�TO����
CHANNELS��"�PRICE�HAS�YET�
TO�BE�ANNOUNCED�

'INALLY
� THE� jAUTOMATIC�
MUSIC�WRITING�PROGRAMk


,JE:G#�&��SUPPLIES�EVERYTHING�YOU�NEED�TO�MAKE�MUSIC�
EXCEPT�THE�TOAST

#�&��HAS� BEEN� LAUNCHED
�
BUT�WITH�A�NAME�CHANGE���
OR� jNAME�ENHANCEMENTk 
� AS�
THE�COMPANY� LIKES�TO�CALL�
IT��,JE:G#�&�� COSTS�_���
AND�ENABLES�THE�
INEXPERIENCED�MUSICIAN�TO�
CREATE�TUNES�WITH� THE�AID�OF�
CHORD�PATTERNS
� ACCOMd
PANIMENTS�AND� RHYTHM�
PATTERNS� IN�A�NUMBER�OF�
STYLES� 	ROCK
� FUNK�AND�SO�
ON
�� 6SING�A�SPECIAL� FEATURE�
KNOWN�AS�5URBO4OUND�
5ECHNOLOGY
� IT� IS� POSSIBLE�
TO�PLAY�MORE�THAN�FOUR�
SAMPLED�SOUNDS�AT�ONCE��
*NCLUDED� IN�THE�PACKAGE� IS�
A�SAMPLE�EDITOR�

5HE�#LUE�3IBBON�
4OUND8ORKS� IS�ON�e�������
��������������"LL� ITS�
PRODUCTS�ARE�DISTRIBUTED� IN�
THE�6,�BY�;ONE�%ISTRIBUTION�
e��������������

".*("�4)011&3�o �*446&���o �+"/6"3:� ����
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"3D�$�� 3;B:/A=?
7ORTEX� IS� RELEASING�THE� LATEST�VERSION�OF�ITS�HARDWARE�1$�EMULATOR�FOR�THE�
"MIGA�����

5HE�NEW�MODEL�COMES�WITH�AN� *NTEL� ������PROCESSOR�CLOCKED�AT���.)Z�
AND����,�OF�3".��4PACE� IS�PROVIDED� FOR�A�MATHS�CO�PROCESSOR��5HE�BOARD� IS�
COMPATIBLE�WITH�STANDARD�"MIGA�HARD�DRIVES�AND� FLOPPY�DRIVES�

5HE�1$�EMULATION� RUNS�ALONGSIDE�"MIGA%04
�SO� IT� IS� POSSIBLE�TO�USE�THE�
"MIGA�AS�A�1$�WHILE� RUNNING�SEVERAL�"MIGA�APPLICATIONS�AT�THE�SAME�TIME��
8ITH�A� STANDARD����.B�"MIGA
� ���,�WILL� BE�AVAILABLE�TO�THE�1$�� &XTRA�3".�
IS�CONFIGURABLE�AS�&XTENDED�OR�&XPANDED�MEMORY�ON�THE�1$�SIDE�AS�NEEDED�

5HE�BOARD�CAN�MAKE�USE�OF�THE�"MIGA�S�PARALLEL� AND�SERIAL� PORTS�� *T�
EMULATES�SEVERAL�1$�GRAPHICS�STANDARDS��$("
�)ERCULES
�0LIVETTI� AND�
5OSHIBA�5����
� AND�ONE�&("�7("�MONOCHROME�MODE��5HE�PRICE
�WITHOUT�
%04
� IS�_����� %ISTRIBUTION� IN�THE�6,� IS�BY�4ILICA�4YSTEMS�� ���������������
7ORTEX�CAN�BE�CONTACTED�ON�d��������������������

$B::7<5� $=D3?
'03�5)04&�8)0�JUST�CANiT �GET�ENOUGH
�(REAT�7ALLEY�1RODUCTS� IS� LAUNCHING�
(�'ORCE
� A�������BASED�ACCELERATOR�CARD�FOR�THE�"����� RANGE�

5HE�PROCESSOR�IS�CLOCKED�AT���.)Z
� PROVIDING����MILLION� INSTRUCTIONS�
PER�SECOND
�ALTHOUGH� THE�BOARD� IS�DESIGNED�SUCH�THAT�THE���.)Z�VERSION�OF�
THE�CHIP�CAN�BE�DROPPED� IN�WITH�THE�MINIMUM�OF�FUSS
�JUST�AS�SOON�AS�
.OTOROLA�HAS� RELEASED� IT�� 5HE�PROCESSOR�COMES�WITH� TWO�CACHES�� �,�FOR�
INSTRUCTIONS�AND��,�FOR�DATA�� *T�HAS�SPACE�FOR�UP�TO��.B�OF���NS����BIT�
3".
� INTO�WHICH�A�COPY�OF�,ICKSTART�CAN�BE�PLACED�TO� FURTHER�IMPROVE�
PERFORMANCE�

$OMPATIBILITY� IS�ACHIEVED�BY�PROVIDING�A�SOFTWARE�SWITCHABLE�FALLBACK�
MODE
�WHEREBY�THE�USER�CAN�CHOOSE�TO�GO�BACK�TO� THE�"����iS�SLOW�BUT�
TRUSTY�������PROCESSOR��5HE�BOARD�COSTS�_�����AND�WILL� BE�DISTRIBUTED�BY�
4ILICA�4YSTEMS�d��������������

$?7<A7<5�D7A6
4&*,04)"�*4� -"6/$)*/(�A�NEW� LASER�PRINTER��
5HE�01�����PRINTS�FOUR�PAGES� PER�MINUTE�AT�A�
RESOLUTION�OF����X����DOTS�PER�INCH�
5HE�PRINTER�SUPPORTS�)1�-ASER�+ET�4ERIES� **1�

EMULATION�� 'URTHER�EMULATION�MODES�CAN�BE�ACHIEVED�WITH�THE�ADDITION� OF�
OPTIONAL�CARTRIDGES��5HESE�ARE�� &PSON� '9���
�%IABLO����
� )1(-
�1%-
� *#.�
1ROPRINTER
�9-�AND�9-��E�

$ONNECTION� TO�THE�"MIGA� IS�VIA�THE�34���$�SERIAL� PORT�OR�THE�PARALLEL� PORT��
���,�OF�MEMORY� IS� SUPPLIED� AS�STANDARD��5HIS� IS�EXPANDABLE� UP�TO����.B� IN�
INCREMENTS�OF��.B�

"�RANGE�OF����FONTS� IS�SUPPLIED� AS�STANDARD��5HIS�CAN�BE� INCREASED�BY�
STANDARD� )1�FONT�CARTRIDGES�

5HE�PRINTER�COSTS�_����AND� IS�AVAILABLE�FROM�4EIKOSHAiS�DISTRIBUTOR�AND�
DEALER�NETWORK�� 4EIKOSHA�A �������������

$HIP�ON�THE�0LD�BLOCK� BY�THE�GRAPHICS
( � � & � 8 
# � CHIPS�� *T�WILL� BE�ESPECIALLY

WELCOMED� BY�USERS� TOO� IMPATIENT�TO�
WAIT� FOR�$OMMODORE�S�OFFICIAL� $HIP�
3".��,ICKSTART���UPGRADE
�SCHEDULED�
FOR�EARLY� IN� THE�NEW�YEAR�

5HE�BOARD� IS�AVAILABLE� IN� THE� 6,�
FROM�"QUARIAN�1%�	TR������������
�
FOR�_�����5HE�PRICE� INCLUDES� THE�NEW
�
4UPER�'AT�"GNUS��"QUARIAN�1%�WILL�
INSTALL� THE� BOARD�FREE�OF�CHARGE�FOR�
THOSE�UNPREPARED�TO�DIRTY�THEIR�HANDS
�
PROVIDED�THEY�PAY�POSTAGE�� %,#�
4OFTWARE�CAN�BE�CONTACTED�ON�
d������� �������������

�7/?E��/A3@

!=?3�5/253A@�
4?=;��/87A@
("+*54�64&34�0'�4EQUENCER�0NE�CAN� ADD�MORE�COGS�TO�THEIR�MUSIC�MACHINE�
WITH�THE� RELEASE�OF�THE�)IT�,IT��AND�THE�4AMPLE�4ERIES�

5HE�)IT�,IT�� IS� AN�EXPANDED�VERSION� OF�WHAT�WAS� PREVIOUSLY�GIVEN�FREE�WITH�
THE�4EQUENCER�0NE�1ACKAGE�� *T�CONSISTS�OF�A� LARGE�MUSICAL� DATABASE�WHICH�
CAN� BE�USED�TO� AUGMENT�MUSICIANS�� SONGS�AND�HELP�OUT�BEGINNERS�AND�THOSE�
WHOSE�CREATIVE�JUICES�ARE� AT�A� LOW�EBB��"S�WELL� AS�COMPLETE�PIECES�OF�MUSIC
�
INDIVIDUAL� DRUM�TRACKS
� BASS� LINES�AND�ARPEGGIO�PATTERNS�ARE� ALSO� INCLUDED��
5HESE�COME� IN� A� RANGE�OF�STYLES
� SUCH� AS�BALLAD
� BLUES
� DISCO
� ACID� HOUSE
�
LATIN�AND� REGGAE��5HE�)IT�,IT��COSTS�_������

(ETTING�HOLD� OF�DECENT�SAMPLES� IS�ALWAYS�A� PROBLEM�FOR�THE�"MIGA�
MUSICIAN�� (AJIT�S�4AMPLE�4ERIES�WILL� HELP�TO�ALLEVIATE�THIS
� BY�PROVIDING�UP�TO�
EIGHTY�SAMPLES�ON�EACH�OF�FIVE�DISKS��"LL� SAMPLES�ARE�ON�STANDARD� *''�FORMAT
�
AND�MAY�BE�USED�WITH�4EQUENCER�0NE�AS�WELL� AS�NUMEROUS�OTHER�"MIGA�
MUSIC�PROGRAMS��5HE�DISKS�COST�_�������"T�PRESENT�THERE�ARE�FIVE�VOLUMES�
AVAILABLE��1ERCUSSION���&FFECTS
� (UITARS���4TRINGS
� #RASS���8OODWIND
� 4YNTH
�� 7OCALS
� AND�1IANO���,EYBOARDS�� &ACH�VOLUME�ALSO�CONTAINS�A�4EQUENCER�
0NE�SONG�WHICH� DEMONSTRATES�THE�SAMPLES�SUPPLIED�

�)(("$!�"(�"$�% &'% �("* 
,&&1�61�8*5)�THE�EVER�CHANGING�
FACE�OF�&UROPE�WITH�A�NEW�PROGRAM�
FROM�5HINK�-IMITED�

&UROPE����� �USES�HYPERTEXT�TO�
COMMUNICATE�AN�OVERVIEW�OF�THE�
&UROPEAN�$OMMUNITY�AND� ITS�MEMBER�
STATES
� ALONG�WITH�COMPARISONS�WITH�
ITS�MAJOR�COMPETITORS�� 5HERE�ARE���

PAGES� IN� TOTAL
� INCLUDING����MAPS�
AND����CHARTS
� COVERING�SUCH�
TOPICS�AS�ECONOMICS
� POLITICAL�TRENDS�
AND� CONCERNS
� INDUSTRY�AND�
INSTITUTIONS�

5HE�RECOMMENDED�PRICE� IS�
_�����
� BUT�THE�PROGRAM�IS�BEING�
OFFERED�AT�AN� INTRODUCTORY�PRICE�OF�
_�������5HINK�-IMITED�CAN�BE�
CONTACTED�ON�d��������������

0WNERS�OF�$OMPLEX�$OMPUTERSi�
(#3OUTE1LUS�ROUTE� PLANNING�
PROGRAM�CAN� NOW�CUSTOMISE� IT�TO�
SUIT�THEIR�OWN� PERSONAL�
REQUIREMENTS�

(#3OUTE1LUS�&DIT�ENABLES�
USERS�TO�ENTER�THE� LOCATION�OF�
THEIR�OWN�HOME
�THIER�WORKPLACE
�
TOURIST�LANDMARKS
� FUTURE� ROAD�
CHANGES�AND�SO�FORTH��5HE�
PACKAGE�NORMALLY�SELLS�AT�
_�����
� BUT�IS�CURRENLTY�AVAILABLE�
FOR�_������ $OMPLEX�$OMPUTERS�
d�������������

%ECEMBER������ $OMPUTER�4HOPPER�
4HOW��8EMBLEY�&XHIBITION� )ALLS
�
-ONDON�� $APE�$OWLEY�"SSOCIATES
� � �������������

%ECEMBER�����"LL� 'ORMATS�$OMPUTER�
'AIR�� 3OYAL� )ORTICULTURAL� )ALL

-ONDON�� b �������������

%ECEMBER����� "LL� 'ORMATS�
$OMPUTER�'AIR�� 6NIVERSITY�4PORTS�
$ENTRE
� -EEDS�� b � ������������

'EBRUARY�������� ��� #IT�$OMPUTER�
SHOW��8EMBLEY�&XHIBITION�$ENTRE
�
-ONDON��8ESTMINSTER�&XHIBITIONS�
A ��������������

08/&34�0'�0-%&3�"MIGAS�NEED� NO�
LONGER�COVET�THEIR�NEIGHBOURS�"����
1LUS�OR�"������.EG"$HIP���������
�
A�PRODUCT�IMPORTED� FROM�4TATESIDE�
COMPANY�%,#�4OFTWARE
�WILL� ENABLE�A�
STANDARD�"MIGA�TO�ACCESS�UP�TO��.B�
OF�$HIP�3".�� THE�SECTION�OF�MEMORY�
ALL� TOO� IMPORTANT�FOR�GRAPHICS�
APPLICATIONS�

5HE�BOARD� COMES�WITH� �.B�OF�
3".�ON�BOARD
�WHICH�COMBINES�WITH�
THE�����OR��.B�OF�MEMORY�ALREADY� IN�
THE�"MIGA� TO�GIVE� ����OR��.B
�ALL�OF�IT

5AKE�%51� INTO�THE�SPACE�AGE�WITH�4EIKOSHAiS� LASER�PRINTER

!/97<5�A63�<3D@��!/93�A63�1/::�
����������
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+ ITH���
����PEOPLE�
ATTENDING�OVER�ITS���
DAYS
�THE�8ORLD�0F�
$OMMODORE�WAS�ONE�

OF�THE�MOST�SUCCESSFUL�CONSUMER�
SHOWS�EVER��5HERE�WERE�BARGAINS�
GALORE
� BOTH� IN�THE� PACKED�$HRISTMAS�
4HOPPING�.ALL� AND�ON� THE�STANDS�OF�
THE�MANY�HARDWARE�AND�SOFTWARE�
MANUFACTURERS�

.OVING�SWIFTLY�PAST�THE�
BOISTEROUS�DISPLAYS�OF�THE�GAME�
PUBLISHERS� 	0CEAN� SOFTWARE�HAD�
MANAGED�TO� INSTALL� A� FAIRGROUND�
WALTZER�

� THE�SERIOUS�"MIGA�
ENTHUSIAST�WAS�CONFRONTED� BY�A�
GOLDMINE�OF�PRODUCTS
� BOTH� OLD� AND�
NEW�

5HOSE�GAME� PLAYING�PEOPLE�DID�
HAVE�A�FEW�TRICKS� UP�THEIR�SLEEVES
�
THOUGH�� &LECTRONIC�"RTS� 	d������
������
�HAD�ON�DISPLAY�%ELUXE�1AINT�
*7�	_�����
�WHICH�AMONG�ITS�
ENHANCEMENTS� INCLUDES�FULL� SUPPORT�
FOR������COLOURS� IN� )".�MODE�� /OT�
TOO�FAR�AWAY�WAS�THE�.INDSCAPE�
STAND
�WHERE�THE�.IRACLE�1IANO�
5EACHING�4YSTEM�COULD� BE� SEEN��5HIS�
INCORPORATES�A�KEYBOARD�AND�EXPERT�
SYSTEMS�SOFTWARE�TO�TAKE�USERS�FROM�
MUSICAL� IGNORANCE�TO� PROFICIENCY�� *T�
COSTS�_����FROM�.INDSCAPE�d�����
���������

0VER�THE�SOUND�OF�FRYING�ALIENS�
AND� NUCLEAR�STRIKES�THE�MUSIC�OF�
;ONE�%ISTRIBUTION� 	d�������������
�
COULD� BE�HEARD��;ONE�WAS�DISPLAYING�
THE� RANGE�OF�.*%*� SOFTWARE�FROM�%R�5�
AND� #LUE� 3IBBON�4OUNDWORKS�� 4IREN�
4OFTWARE�	d�������������
�
LAUNCHED� THE�1ERSONAL� 4OUND�
4YSTEM�� 'OR�_�����
� THIS�STEREO�
AMPLIFIER�PLUGS� INTO�THE�EXTERNAL� DISK

DRIVE� SOCKET�AND�GIVES�)I�'I� SOUND�
QUALITY�THROUGH� A�PAIR�OF�EARPHONES��
.ICRODEAL� 	d�����������
�WAS�
DEMONSTRATING�THE�4TEREO�.ASTER�
"MIGA�SOUND� SAMPLER�	_�����
� AND�
"."4
�THE�"DVANCED�.*%*�"MIGA�
4AMPLER�	_�����
�

4OFT�-OGIK�	d���������������
����
� DEMONSTRATED�THE� IMMINENT�
VERSION� ����OF�1AGE4TREAM�	_���

�
THE�DESKTOP�PUBLISHING�PACKAGE�

&NHANCEMENTS� INCLUDE�
SUPPORT�FOR�PLOTTERS
� BETTER�
PRINTER�DRIVER�SUPPORT
� AND�
SUPPORT�FOR�)OT-INKS�
)OT-INKS� IS� AN�ADDITION�TO�
MULTI�TASKING�WHICH� ENABLES�
PROGRAMS�TO�EXCHANGE�DATA� IN� REALc
TIME
�OBVIATING�THE� NEED�FOR�SAVING�
AND� LOADING�FOR�FILE�TRANSFERS�ACROSS�
APPLICATIONS�

0N�THE�HARDWARE�FRONT


������������������
�
0VER�AT�THE�.ULTIMEDIA�5HEATRE

%IGITA� *NTERNATIONAL� SOMEHOW�
MANAGED�TO�SNEAK� IN�BETWEEN�THE�
PRESENTATIONS�GIVEN� BY�THE�VARIOUS�
GAMES�PUBLISHERS�TO�SHOW�OFF�ITS�OWN�
PRODUCTS��5HESE�WERE�8ORDWORTH����
�
A�BRAND� NEW�UPGRADE�WTH� PAGE�
PREVIEW
� 1OST4CRIPT�PRINTING�AND�
ENHANCED� PRINTER�SUPPORT�FOR�
_������
� AND�)OME�"CCOUNTS�� �
	_�����

WHICH� IS�THE�
LATEST�VERSION�OF�THEIR�
HIGHLY�SUCCESSFUL� FINANCE�
PROGRAM�

%IGITAiS�PRESENTATION�
WAS�SUITABLY�EXUBERANT�AND�
PATRIOTIC
�WITH�A� #RITISH� FLAG�
FLAPPING� IN�THE�WIND�BENEATH�
THE�8ORDWORTH� LOGO�WHILE�
THE�NATIONAL� ANTHEM�PLAYED
�
FOLLOWED�BY�VOLLEY�AFTER�
VOLLEY�OF�FIREWORKS��4TIRRING�
STUFF�� %IGITA�CAN�BE�
CONTACTED�ON�d������
�������

$HECKMATE� %IGITAL�ALSO�
PUT�ON�A�SHOW
�WITH� THE�
#LACK�#ELT�4YSTEMS�)".�&

BOARD��5HIS�FITS�TO� ALL�"MIGAS�AND�
PROVIDES� A�COST�EFFECTIVE�WAY�OF�
OBTAINING����BIT�COLOUR�BY�PROVIDING�
UP�TO����
����COLOURS�FROM�A�PALETTE�
OF����MILLION�� )".�&�COSTS�_����FOR�
A� RESOLUTION�OF����X����� )".�&�1LUS
�
WHICH� PROVIDES�A� RESOLUTION� OF�
���X���
� COSTS�_����

$HECKMATE�%IGITAL� CAN�BE�
CONTACTED�ON�d��������������

%IGITA� *NTERNATIONAL�STAND�TO�ATTENTION
� FOR�THE�
COUNTRY�AND�FOR�THE�CUSTOMERS

2&#� 12�,"�-$�2&#�1&-5�� 
 �%4.�+�)#1���1#0'-31� '+.�!2
5HE�(REAT�7ALLEY�1RODUCTS�STAND�WAS�
ALL�A�BUZZ
� HARDLY�SURPRISING�
CONSIDERING�THE�KIT�THAT�WAS�ON�
DISPLAY�� *MPACT�7ISION� ���WAS�
SHOWING� ITS�TRUE�COLOURS��A����BIT�
FRAME�BUFFER�FOR�THE�"�����AND�
"�����THAT�PROVIDES� A�1"-�RESOLUTION�
OF����X����WITH� ���MILLION�COLOURS
�
AND�WITHOUT�ANY�FLICKER��5HE�DISPLAY�
CAN� BE�DOUBLE�BUFFERED�TO�GIVE�TWO� ���
BIT�FRAMES�OF������COLOURS� IF�
REQUIRED�� 5HE�BOARD� INCLUDES�BOTH� AN�
ANALOGUE�AND�DIGITAL�GENLOCK�FOR�
COMPOSITE�AND�3(#�EXTERNAL� SIGNALS��
*T�ALSO�HAS�A� REAL� TIME����BIT�FRAME

GRABBER
� AND�CAN�PRODUCE�PICTURE� IN�
PICTURE
�WHEREBY�A� LIVE�VIDEO�SOURCE� IS�
SHOWN� IN� A�WINDOW�ON�THE�"MIGA�OR�
���BIT�GRAPHICS�SCREEN��0NLY�_�����

"LSO�ON�DISPLAY�WAS�THE�%IGITAL�
4OUND�4TUDIO
� INCLUDING� A�STEREO�
SOUND�SAMPLER�TO�FITS�THE�"MIGAiS�
PARALLEL�PORT�AND�A�SOFTWARE�WHICH�
PROVIDES�A�SOUND�EDITOR�AND���TRACK�
SEQUENCER�� *T�COSTS�_������

5HE�(�'ORCE�ACCELERATOR�BOARD
�
MENTIONED�ELSEWHERE� IN� THE� NEWS�
SECTION
�WAS�FLEXING�ITS�MUSCLES�ON� AN�
"�����FOR�THE�FIRST�TIME� IN�THIS�
COUNTRY��"400�OWNERS�WANTING�TO

IMPROVE�THEIR�PROWESS�WILL� BE�
INTERESTED� IN�THE�4ERIES� **�"���)%����
*T�INCORPORATES�A�HARD�DISK
� AN�
EXTERNAL�4$4*� PORT�AND�UP�TO��.B�OF�
'AST�3".
� AND�THERE� IS�SPACE� INSIDE�
THE�BOX�FOR�A� ��.)Z�����1$�
EMULATOR
� RUMOURED� TO�BE�THE�ONE�
PRODUCED�BY�"5�0NCE��"VAILABLE�BY�
+ANUARY�FOR�ABOUT�_�����"���.)Z�
�����PROCESSOR�IS�ALSO�EXPECTED
�
AGAIN� FITTING� IN�THE�BOX��5HE�UNIT
�WITH�
A���.B�HARD�DISK
�COSTS�_�����(71�
A�������� ��������������"LL�(71�
PRODUCTS�ARE�DISTRIBUTED� IN�THE�6,�BY�
4ILICA�4YSTEMS�b ��������������

3OSSMOLLER�	d�������������
�����

� A�(ERMAN�COMPANY�NEW�TO�
THESE�SHORES
�WAS�SHOWING�SOME�
EXCITING�THINGS��0N�DISPLAY�WERE�A�
WHOLE� HOST�OF�3".�EXPANSIONS

4UPER�'AT�"GNUS�EXPANSIONS
� HARD�
DRIVES� AND�ACCELERATORS
� AS�WELL� AS�A�
BACK�UP�SYSTEM�THAT�STORES�DATA�ON�A�
STANDARD�7)4�VIDEO�RECORDER��5HE�
COMPANY�HAS�NO�6,�DISTRIBUTOR�AS�
YET
� BUT�KEEP�YOUR�EYES�PEELED�FOR�
SOME� HIGH�QUALITY�HARDWARE� IN�THE�
NEAR�FUTURE�

5HE�SHOW�CERTAINLY�BODES�WELL�FOR�
THE�"MIGAiS�FUTURE�� $OMMODORE�S�
COMMITMENT�TO�THE�MACHINE�AND�TO�
FURTHER�DEVELOPMENT� IS�CLEAR�� 3EST�
ASSURED�THE� LAUNCH�OF�8ORKBENCH���
IS�JUST�THE�BEGINNING��5HIRD� PARTY�
DEVELOPERS
� TOO
� HAVE�BEEN�DOING�
THEIR�PART�TO�STRENGTHEN� THE�"MIGA�S�
POSITION� AS�A�PROFESSIONAL�MACHINE��
.ANY�STUNNING�NEW�PRODUCTS�WERE�ON�
PUBLIC�DISPLAY�FOR�THE�FIRST�TIME�AT�THE�
8ORLD�0F�$OMMODORE
�CONFIRMING�
BOTH�THE�MATURITY�AND�THE�DYNAMISM�
OF�THE�MARKET�

8HAT�MOST�CONTRIBUTED�TO�THE�
SHOWiS�SUCCESS�AND�TO�THE�ONGOING�
SUCCESS�OF�THE�"MIGA�ARE�THE�"MIGA�
OWNERS�THEMSELVES��"ND�THEY�ARE�A�
GROUP�WHOSE� NUMBERS�ARE� SWELLING�
EVERYDAY�� �THE�ATTENDANCE�AT�THIS�
YEARiS�SHOW�WAS������GREATER�THAN�
LAST�YEAR�� &NCOURAGED�BY�THIS�
PHENOMENAL� SUCCESS
� PLANS�ARE�
ALREADY�AFOOT�FOR�ANOTHER�SHOW� IN�
/OVEMBER������

$HRIS�"NDERSON
� .ANAGING�
%IRECTOR�OF�'UTURE�1UBLISHING
�WHICH�
ORGANISED� THE�SHOW
�WAS�SUITABLY�
SATISFIED�� )E�TOLD�"MIGA�4HOPPER��
�8EiRE�THRILLED�WITH� THE�FEEDBACK�
WEiVE�HAD� FROM�BOTH� EXHIBITORS�AND�
VISITORS��5HE�SHOW�CREATED�MASSIVE�
EXCITEMENT�ABOUT�$OMMODORE�
PRODUCTS�AND�THE�RESULT� IN� TERMS�OF�
MONEY�SPENT�WAS� INCREDIBLE��:OU�
COULDNiT �HAVE�ASKED� FOR�CLEARER�PROOF�
OF�THE�HEALTH�OF�THIS� INDUSTRY�� /OW�
WEiRE�BUSY� LOOKING�AT�WAYS�TO�MAKE�
NEXT�YEAR�S�EVEN�BETTER��8E�CAN�
HARDLY�WAIT�k

�� ".*("�4)011&3�m � *446&���m �+"/6"3:� ����
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"�NEW�)".�ANIMATION� PACKAGE�WAS�BEING�DEMONSTRATED�
ON�THE�3OMBO�STAND�� 5AKE���HAS�BEEN�DEVELOPED�BY� A�
#ELGIAN�ANIMATOR�FROM�THE�3OYAL�"CADEMY�OF�'INE�"RTS� IN�
(HENT�� *T�ENABLES�A� USER�TO�CREATE� ANIMATIONS� IN�ANYTHING�
BETWEEN���AND������COLOURS�� *MAGES�CAN�BE�GRABBED�
DIRECTLY�FROM�3OMBO�S�7IDI�"MIGA�AND� SUBSEQUENTLY�
LAYERED�� 'OUR�CHANNELS�OF�STEREO�SOUND�CAN� ALSO�BE�ADDED��
5AKE���COSTS�_������ FROM�3OMBO�A �������������

"�NEW�RELEASE�FOR�USERS�OF�7IDI�"MIGA� IS�THE� #US�
"DAPTOR�CARD
� ENABLING�THE�7IDI�"MIGA�TO�BE�CONNECTED� TO�
THE�"MIGA�S�EXPANSION� SLOT�RATHER�THAN� THE�PARALLEL� PORT
�
THUS�DOUBLING�THE�SPEED�� *T�COSTS�_������AND� INCLUDES�
UPDATED�COPIES�OF�7IDI(RAB�AND�7IDI$HROME�

5HE�"MIGA�$ENTRE�4COTLAND�HAD�CONSIDERABLE�NEW�
LAUNCHES�� "MONG�THESE�WAS�THE�)ARLEQUIN�����BIT�
FRAMEBUFFER��5HIS�OFFERS�A� NUMBER�OF�ENHANCEMENTS�OVER�
THE�STANDARD�VERSION
� INCLUDING���NEW�GRAPHICS�MODES
�
COLOUR�CYCLING
� FULL�SCREEN�OVERLAY�AND�UP�TO�SIX� FRAME�
BUFFERS��1RICE� IS�YET�TO�BE�ANNOUNCED�

5HE�%7&���1� IS�A�DIGITAL�VIDEO�EFFECTS�SYSTEM�THAT�FITS�
ALL�"MIGAS�AND�PROVIDES�A�GENLOCK
�VIDEO�MIXING
�4�7)4� IN�
AND�OUT
� PICTURE� IN�PICTURE
� DIGITISER
� AND�AUDIO�MIXER�
1RICE�WILL�BE�AROUND�_����

5HE�1"-�VERSION� OF�%$57�WAS�THERE�� 5HIS� INCLUDES�A�
COIOUR�DIGITISER�AND�PROVIDES�MILLIONS�OF�COLOURS�AND�THE�
CAPABILITY�FOR�REAL� TIME�ANIMATION�USING�%IGITAL�$REATIONSk�
UNIQUE�DIGITAL� COMPOSITE� TECHNOLOGY��5HIS�HAS�ALSO�BEEN�
LICENSED� BY�$OMMODORE�FOR�USE� IN�$%57�	CONFUSED�YET 
�
*T�WILL� COST� LESS�THAN�_����

"LPHA�CHANNEL�GENLOCKING�FOR�BOTH� THE�"MIGA�AND� THE

)ARLEQUIN� IS� PROVIDED�BY�
THE�(45������"LPHA��FOR�
AROUND�_������0THER�
NEW�PRODUCTS� INCLUDED�
57�3ECORD�	_������

�
SINGLE�FRAME� RECORDING�
SOFTWARE�� 57�%ISPLAY
� A�
PUBLIC�DOMAIN� PROGRAM�
THAT�PREVIEWS����BIT�
IMAGES�ON�AN�"MIGA�
SCREEN�� AND�VERSION� ����
OF�57�1AINT�	_���

� AN�
ADVANCED����BIT�PAINT�
PROGRAM�FOR�THE�
)ARLEQUIN�GRAPHICS�
BOARD�� $ONTACT�"MIGA�
$ENTRE�4COTLAND�ON�
e��������������

1ERFORMANCE�
4YSTEMS�� STAND�DREW�THE�
CROWDS��5HE�1"-�VERSION�

OF�THE�.ANDALA�7IRTUAL� 3EALITY�"UTHORING�4YSTEM�WAS�
LAUNCHED�HERE��"�VIDEO�CAMERA�DISPLAYS�A� REAL� TIME� IMAGE�
OF�A�PERSON�OVER�AN�"MIGA�SCREEN� IN� FRONT�OF�THEM�� *N� THIS�
WAY�A� PERSON�S�MOVEMENTS� IN� THIN� AIR�CAN�BE� TRANSLATED�
INTO�MOUSE�MOVEMENTS�ON� THE�SCREEN��5HE�SYSTEM�WAS�
CONNECTED�VIA�.*%*�TO�A� SYNTHESISER�AS�WOULD�BE�MUSICIANS�
STOOD� BEFORE� IT�AND�PLUCKED�VIRTUAL� DOUBLE�BASSES�AND�
STRUCK�VIRTUAL�DRUMS��5WO�VERSIONS�OF�THE� SYSTEM�ARE�
AVAILABLE��.ANDALA�4YSTEM���COMBINES�THE�USER�S� IMAGE�
WITH�A�COMPUTER�DISPLAY�� 4YSTEM���ENABLES�A� FURTHER� LEVEL�
OF�REAL�WORLD�VIDEO�TO�BE� INCORPORTATED�� 1RICES� START�AT�
_��������� 1ERFORMANCE�4YSTEMS�e��������������

"�TOUCH�OF�POST�MODERNISM�AS�
NAKED�COMPUTER�POWER�MEETS�
CLASSICAL�AESTHETICS

����������� "���
#IG�NEWS�FOR�PROGRAMMERS�CAME�WITH�THE� RELEASE�OF�VERSION� ��OF�%EV1AC�FROM�
)I4OFT��5HE�NEW�ASSEMBLER� IS�����FASTER�THAN� ITS� PREDECESSOR
� AND�SUPPORTS�
ALL� .OTOROLA�PROCESSORS�FROM�THE�������TO�THE������
� INCLUDING�THE�MATHS�
CO�PROCESSOR��"N�EVEN�BIGGER�SPEED� INCREASE�CAN�BE�GAINED�BY�USING�THE�
FACILITY�OF�PRE�ASSEMBLED� HEADER�FILES��5HE�PACKAGE� INCLUDES�)I4OFTkS�BRAND�
NEW�8ORKBENCH� ��COMPATIBLE�EDITOR�� .ULTIPLE�WINDOWS�ARE�SUPPORTED
� AS� ARE�
MACROS
� BOOK�MARKS� AND�MOUSE�CONTROLLED�BLOCK�MARKING��5HE�DEBUGGER�HAS�
ALSO�BEEN� UPDATED�� *T�DEBUGS�AT�SOURCE� LEVEL
�WITH� AS�MANY�WINDOWS�AS�
REQUIRED
� AND�WILL� DISPLAY�LIBRARY�NAMES�WHEN� LIBRARY�ROUTINES�ARE�CALLED��
%EV1AC���COSTS�_������	_������FOR�UPGRADE
�FROM�)I4OFT�c �������������

%CTB@SHMF�!LHF@R� @MC� #$46
$OMMODORE�S�COMMITMENT�TO�
EDUCATION�WAS�EVIDENT�� A�GOOD�
PROPORTION�OF�ITS�STAND�HAD�AN�
EDUCATIONAL�SLANT��.ANY�BELIEVE�THAT�
MOST�SOFTWARE�HOUSES�AREN�T�
MAKING�ENOUGH�OF�THE�"MIGAkS�
FACILITIES� IN�TERMS�OF�EDUCATION
� AND�
THAT�THE�SOFTWARE�AVAILABLE�FAILS�TO�
ADDRESS�CHILDRENkS�NEEDS��$HANGE� IS�
ON�THE�HORIZON�

4ALLY�4YSTEMS�DISPLAYED�-G6K:AH�
"C�->B:
�6�SPELLING�PROGRAM�FOR�THE�
DYSLEXIC�CHILD�� *T�CONTAINS�A�NUMBER�
OF�GAMES
�SET� IN�MEDIEVAL
� INDUSTRIAL�
AND�FUTURE�TIME�PERIODS��"� LARGE�
DATABASE�OF�WORDS� IS�KEPT
�WITH�OVER�
����RULES�	AND�EXCEPTIONS
�OF�
SPELLING��5UTORIALS�COVER�GROUPS�OF�
WORDS
�AND� RESULTS�ARE� RECORDED�SO�
THE�TEACHER�MAY�ANALYSE�A�PUPILkS�
PERFORMANCE��5HERE� IS�ALSO�A�FACILITY�
TO�PRINT� REWARD�CERIFICATES�ON�THE�
PUPILkS�ACHIEVEMENT�OF�PRE�DEFINED

GOALS��5HE�PROGRAM�COSTS�_��������
4ALLY�4YSTEMS�A ������������

5HINK�-IMITED�WAS�SHOWING�ITS�
CLIP�ART�AND� INTERACTIVE�JIGSAW�
PUZZLES��"LSO�PRESENT�WAS� -6A@>C<�
-JGIA:�
� A�DISK�AND�MANUAL�GUIDE�TO�
"MIGA�-OGO��-OGO� IS�A�POPULAR�
PROGRAMMING�LANGUAGE� IN�SCHOOLS��
WITH� IT
� CHILDREN�CAN�QUICKLY�GRASP�
THORNY�CONCEPTS�SUCH�AS�RECURSION�
AND�PROCEDURES��5HE�PACKAGE�
INCLUDES�SUGGESTIONS�FOR�CLASSROOM�
ACTIVITIES�� *T� REQUIRES�"MIGA�-OGO�
AND�COSTS�_�������0N�THE�HARDWARE�
SIDE
� THE�COMPANY�WAS�DISPLAYING�
5OUCH�8INDOW
�A�TRANSPARENT�CELL�
WHICH�FITS�OVER�A�STANDARD�SCREEN�
AND�ENABLES�THE�USER�TO�SELECT� ICONS�
AND�OPTIONS�WITH�A�FINGER� INSTEAD�OF�
A�MOUSE�� �MUCH�MORE� INTUITIVE
�AND�
EVEN�MENU�SELECTIONS�ARE�POSSIBLE��
5OUCH�8INDOW�COSTS�_�������
5HINK�-IMITED�e��������������

*TkS�GOOD�TO�SEE�THE�"MIGA�
SHAPING�UP�ON�THE�EDUCATIONAL�SIDE�
OF�THINGS��4UCH�APPLICATIONS�WERE� IN�
EVIDENCE�FOR�$%57�� 'EARS�THAT�IT�
WOULD�TURN� INTO�AN�EXPENSIVE�GAMES�
CONSOLE�WERE�ALLAYED�WITH� RELEASES�
SUCH�AS�#6E6C�0DGA9�

5HE� IMPETUS�FOR�THIS�WAS�GIVEN�
WHEN�A�+APANESE�MANUFACTURER�
OPENED�A�PLANT� IN�%ERBYSHIRE�AND�
THE�COUNCIL�DECIDED� IT�WOULD�BE�A�
GOOD�IDEA� TO�TEACH�THE�PEOPLE� LIVING�
THERE�SOMETHING�OF�THEIR�WORKMATESk�
CULTURE��5HE�PROGRAM�CONTAINS�
CHAPTERS�ON�TOPICS�SUCH�AS�HISTORY
�
SHOPPING
�SPORT�AND� LEISURE�AND�
GEOGRAPHY��2UIZZES� IN�TRIVIA�AND�
VOCABULARY�ARE� INCLUDED��#6E6C�
0DGA9�COSTS�_������AND� IS�
PUBLISHED�BY�(LOBAL�-EARNING�
4YSTEMS�e������������

4WANFAST�$OMPUTERS�WAS�
SHOWING�%:6GC�
�G:C8=�0>I=�
�HI:G>M
� 6� � �

�

FROM�TEXT�BASED� LINGUISTICS�TO�AUDIO��
"S�WELL�AS�HEARING�"STERIX�AND�CO�
SPEAK
� THE�STUDENT�MAY�ALSO�RECORD�
HIS�OR�HER�OWN�VOICE�	WITH�A�
MICROPHONE�AND�SAMPLER
� TO�MAKE�
COMPARISONS�BETWEEN�THE�TWO��
'RENCH�CAN�BE�RAPIDLY�IMPROVED��5WO�
DISKS�ARE�AVAILABLE
� AT�_������EACH��
4WANFAST� IS�ON�A ��������������

$ONTINUING�THE� INTERNATIONAL�
THEME
�7IRGIN�.ULTIMEDIA�DISPLAYED�
'DGI=�)DA6G��ME:9>I>DC
� A�$%57�TITLE �
WHICH�SETS�A�GROUP�OF�FIVE�STUDENTS�
OFF�TO�THE�/ORTH�1OLE��8ITH�THE�AID�OF�
FOOTAGE�TAKEN�DURING�THE� REAL�
EXPEDITION
� IT�TEACHES� INTER�PERSONAL�
SKILLS
�GEOGRAPHY�AND�SOCIAL�STUDIES��
*T�COSTS�_������

"LSO�ON�DISPLAY�WAS�&JH>8�DADG
�
ADAPTED�FROM�THE�5OBIN�.USIC�
4YSTEM
�WHICH�TEACHES�MUSIC�AND�
COMPOSITION�THROUGH�COLOUR�
GRAPHICS��5HE�PROGRAM�CAN�BE�USED�
AS�PART�OF�THE�/ATIONAL�$URRICULUM��
	1RICE�TO�BE�CONFIRMED
��7IRGIN�
.ULTIMEDIA� ? ���������������

$%57�WAS�MUCH� IN�EVIDENCE
�
AND�SO�WERE�PERIPHERALS�FOR�IT�� .OST�
EXCITING�AMONG�THESE�WERE�THE�
KEYBOARD�	AT�_�����
�AND�THE�
EXTERNAL�DISK�DRIVE�	AT�A�COSTLY�
_�����
�� #UY�THESE�AND�YOU�COULD�
MAKE�YOUR�$%57�INTO�A� REAL�"MIGA�

"LTERNATIVELY
� TURN�YOUR�"MIGA�
INTO�A�$%57��0N�SHOW�FOR�THE�FIRST�
TIME�WAS�A�PROTOTYPE�VERSION�OF�THE�
"���
�$OMMODOREkS�$%�30.�DRIVE��
5HIS�PLUGS� INTO�THE�"���kS�
EXPANSION�SLOT�WITH�FULL�$%57�
COMPATIBILITY��5HERE�HAS�BEEN�
DEBATE�ON�WHETHER�THE�FINISHED�
VERSION�WILL� HAVE�A�THROUGH�PORT�FOR�
FURTHER�EXPANSIONS��5HE�PROTOTYPE�
HAD�NO�THROUGHPORT
� BUT�$OMMODORE�
SAYS�THE�DESIGN� IS�FAR�FROM�FINALISED�
	JUST�AS�WELL
� AS�A� LOT�OF�"����
OWNERS�WOULD�BE�MIFFED
��5HE�"����
SHOULD�HIT�THE�STREETS�+ANUARY�OR�
'EBRUARY�AT� LESS�THAN�_����

+UST
ONE�OF�THE�
STUNNING�IMAGES�
FROM�+:6A�-=>C<H

4(%�,!7�/&�4(%�*5.',%
1EOPLE�WERE�FIGHTING�TOOTH� AND�CLAW�
TO�GET�A� LOOK�AT�THE�3(#�4TUDIOS�
STAND
�WHERE�THE� LATEST�TWO� RELEASES�

IN�THE�3EAL�5HINGS�
ANIMATED� CLIP�ART�SERIES�

F� WERE�ON�DISPLAY�� 5HESE�
ARE�4AFARI�AND�4EA�
-IFE
� BOTH�OF�WHICH�
CONTAIN� DIGITISED�
IMAGES�WHICH�HAVE�
BEEN�SUBSEQUENTLY�
TOUCHED�UP� IN�A�
PAINT�PACKAGE��5HE�

RESULTING�IMAGES� ARE�
STUNNING�� THE�ANIMALS�MOVE�

WITH�A� FLUIDITY�THAT�HAS�TO�BE�
SEEN�TO�BE�BELIEVED�� #OTH�4AFARI�

AND�4EA�-IFE�COME�ON�TWO�DISKS
�
AND� NEED�A��.B�"MIGA�WITH�
%ELUXE�1AINT�***�OR� *7 TO� RUN��5HEY�
COST�_������EACH�FROM�3(#�
4TUDIOS�A ��������������
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8HEN� YOU� ARE� CONSIDERING� PURCHASING� A� SOUND� SAMPLER� THERE� ARE� PLENTY� TO � CHOOSE� FROM�� 8HY� COMPROMISE � YOUR� CHOICE� SHOULD�
BE� THE� NEW� FULL� FEATURED� 45&3&0�."45&3� FOR� THE� "MIGA
� WITH� SOFTWARE� THAT� IS� DESIGNED� FROM� OUR� TOP� SELLING� "MIGA� SAMPLER� "."4�
AND� A� PACKAGE� THAT� GIVES� YOU� MORE� EXTRAS� THAN� A� .� SERIES� #.8�� #Y� PURCHASING� THIS� STATE� OF� THE� ART� PRODUCT� WHICH� COMBINES�
A� QUALITY� SAMPLER� WITH� THE� EXPERTISE� OF� OVER� ��� YEARS� OF� SOFTWARE� PROGRAMMING
� YOU� ARE� PURCHASING� A� TOP� QUALITY� PRODUCT� WITH�
THE� KNOWLEDGE� THAT� IT� IS� NOT� ONLY� COMPATIBLE� WITH� EXISTING� .ICRODEAL� PRODUCTS� BUT� WILL� ALSO� BE� WITH� FUTURE� ONES�

0=6I� >H� ,I:G:D� &6HI:G
4TEREO� .ASTER� IS� A� LOW� COST
� HIGH� QUALITY� SOUND� SAMPLER� FOR� THE� "MIGA� RANGE� OF� COMPUTERS�� 5HE� SAMPLER� CARTRIDGE� INCLUDED� IN�
THIS�PACKAGE�PLUGS� INTO� THE� PRINTER� PORT� A T� THE� REAR� OF� THE� COMPUTER�AND�ALLOWS�YOU� TO�ANALYZE� THE�SOUNDS�COMING� IN� FROM� DEVICES�
SUCH� AS� 1ERSONAL� $ASSETTE� 1LAYERS
� $OMPACT� %ISC� 1LAYERS� ETC
� OR� CHANGE� THE� WAY� THEY� SOUND� USING� THE� 3EAL�5IME� 4PECIAL� &FFECTS�
OR� RECORD� THEM�� 0NCE� IN� THE� COMPUTER� 45&3&0�."45&34� UNIQUE� EDITOR� WILL� ENABLE� YOU� TO� EDIT� THE� SOUND� IN� PRACTICALLY� ANY� WAY�
YOU�CAN� IMAGINE�� 0NCE�YOU�HAVE� THE�SOUND�SAMPLE�HOW�YOU�WANT� IT
� YOU�MAY� INCORPORATE� IT� INTO� YOUR�OWN� %EMO�S�OR� USE�45&3&0�
."45&34� OWN� BUILT� IN� SAMPLE� SEQUENCER� TO � PLAY� BACK� THE� SAMPLE� IN� SEQUENCE� WITH� OTHER� SAMPLES�

OG SNG RI& A ISA# A CS IG& & & �
."*/� 4$3&&/

-=:� ,6BEA>C<� ,D;IL6G:
&VERY� FEATURE� YOU� WOULD� EXPECT� TO � FIND� IN� A� PROFESSIONAL� EDITING
�� 3EAL� TIME� RECORD�PLAY� GHOST� MARKERS
�� $UT� OR� %ELETE� SELECTED� SAMPLE� AREA
�� .IX� SAMPLE� WITH� FULL� OR� HALF� VOLUME
�� 4HRINK� IN� BY� ������������ BY� DRAG� OR� WIPE
�� 'ADE� IN�OUT� WITH� SELECTABLE� DEGREE� OF� FADE
�� 'ILTER� SAMPLE� WITH� SOFT�MEDIUM�HARD� FILTER
�� 4ELECTABLE� TRIGGER� VOLUMES
�� 3ECORD� FREQUENCY� FROM� ���� TO � ����� ,HZ
�� 'ULL� EDITING� AND� CONTROL� FACILITY� FOR� LEFT�RIGHT� CHANNELS

SUITE� INCLUDING�
�� 1LAYBACK� VOLUMES
�� %ECREASE� VOLUME
�� *NCREASE� VOLUME
�� #OUNCE� SAMPLE
�� 1ASTE� SAMPLE
�� 5RIGGER� RECORDING
�� $LEAR� LEFT�RIGHT� SAMPLES
�� -OOP� SAMPLE

5)&� 41&$*"-� &''&$54�
$0/530-� 1"/&-

-=:� ,E:8>6A� �;;:8IH� ,D;IL6G:
'OR� THE� FIRST� TIME� EVER� YOU� CAN� EMULATE� SPECIAL� SOUND� EFFECTS� IN� REAL� TIME� JUST� LIKE� THE� SOUND�
LABS� CAN� FOR� FILM� STUDIOS
� NORMALLY� THE� HARDWARE� TO� PRODUCE� THESE� EFFECTS� WOULD� COST� ����S� OF�
TIMES� MORE� THAN� THIS� PACKAGE�� 'EATURES� ON� THE� '9� MENU� INCLUDE�

�� #UILT� IN� REAL� TIME� SPECIAL� EFFECTS
INCLUDING� &CHO
� 3EVERB
� 3AMP
� 1ITCH� UP�DOWN�� 4TEREO� BOUNCE
� .ULTI� ECHO�
$HORUS
� 1HASER
� 3EVERSE� AND� 1ITCH� BEND�

�� 'ULLY� PROGRAMMABLE� SPECIAL� EFFECTS� SO� THAT� CUSTOMISED� EFFECTS� CAN� BE� RECALLED

�%� %*41-":� 0'� 4".1-&�
'3&26&/$*&4� 	''5


-=:� �C6ANI>86A� ,D;IL6G:
"� WHOLE� HOST� OF� PRO�TYPE� ANALYTICAL� FUNCTIONS� INCLUDE�
�� O4� D�IS1LA7� OF� SAMPLE� FREQUENCIES� 	'AST� FOURIER� TRANSFORM

�� N� A?SO� �NCLU�?ES� �%� ENVELOPE� AISPLAY� PLUS� SAMPLE� INFORMATION��
#UILT� IN� 4TEREO� SPECTRUM� ANALYZER

�� 4TEREO� 0SCILLOSCOPES� WITH� TRIGGER� MARKERS

%FFFFFIN� &$
%0))%

45&3&0� 41&$536.� "/"-:;&34 45&3&0� 04$*--04$01&4

5)&� 4&26&/$&3�
$0/530-� 1"/&-

-=:� ,:FJ:C8>C<� ,D;IL6G:
0UR� BUILT� IN� SAMPLE� SEQUENCER� ALLOWS� YOU� TO � TAKE� UP� TO� ��� SAMPLES� 	MEMORY� PERMITTING
�
AND� SEQUENCE� THEM� INTO� YOUR� OWN� �TRONIC�� MIXES
� FEATURES� ON� THE� SEQUENCER� INCLUDE�
�� 3EAL� TIME� ENTRY� OF� SEQUENCES� FROM� KEYPAD� �� 4EQUENCE� COPY� FUNCTION
�� 4TEP� TIME� ENTRY� OF� SEQUENCES� �� -OOP� SAMPLE
�� ��STEREO�CHANNELS�FOR� SEQUENCING� �� 4ELECTABLE� SEQUENCE� SPEED
�� 4TORYBOARD� STYLE� EDITING� �� %UMP�RE�EDIT� FUNCTION
�� %IGITAL� SEQUENCE� POSITION� DISPLAY� �� 5EST� FUNCTION
�� 'AST� FORWARD�REWIND� CONTROLS� �� �� OCTAVE� PLAYBACK
�� 1ROGRAM� SAMPLE� TO � KEYPAD� �� *NSERT�DELETE� SAMPLE� IN� STEP� TIME�
4TAND� ALONE� DEMO� PLAYER� DISPLAYS� *''� PICTURE� WHILST� PLAYING� SEQUENCE
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*�VE�JUST�SEEN�THE� LATEST�$OMMODORE�
"MIGA�57�AD�AND� *� HOPE�YOUkRE�JUST�
AS�MIFFED�ABOUT�IT�AS�*�AM�� *�MEAN�
HOW�ARE�WE�EVER�TO�PROMOTE�THE�
"MIGA�AS�A�SERIOUS�MACHINE�WHEN�
$OMMODORE�ITSELF�JUST�GOES�ON�AND�
ON�PROMOTING�IT�AS�A�SOUPED�UP�
GAMES�CONSOLE�� *T� REALLY�BUGS�ME�
BECAUSE� *�SEEM�TO�SPEND�HALF�OF�MY�
TIME�DEFENDING�ITS�CREDIBILITY�AS�A�
PLATFORM�FOR�SERIOUS�WORK��4URELY�
$OMMODORE�COULD�HAVE� RUN�AN�AD�
THAT�ALSO�SHOWED� ITS�POTENTIAL� IN�
EDUCATION�AND�BUSINESS�� �ALL�WE�RE�
LEFT�WITH�NOW�IS�ANOTHER�YEAR�OF�
FENDING�OFF�CRITICISM�THAT�IT �S �JUST�
ANOTHER�/INTENDO�� *T�SEEMS�A�VERY�
HIGH�PRICE�TO�PAY�IN�ORDER�TO �JUST�SELL�
A�FEW�MORE�"MIGAS� IN�THE� RUN�UP�TO�
9MAS�

4TEPHEN�%ANIELS�
"NSTEY�

-EICESTER

6NFORTUNATELY
� DURING�THE� RUN�UP�TO�
9MAS
� IT�S�GAMES�THAT�SELL� MACHINES��
"T�ANY�RATE
� GIVEN�THE�AMOUNT�OF�
MONEY�A�57�AD� CAMPAIGN�COSTS�YOU�
SHOULD�PROBABLY�FORGIVE�$OMMODORE�
FOR�SPENDING�ITS�MONEY�ON�WHAT� IS�
BEST�GUARANTEED�TO�DELIVER�THE�MOST�
MONEY�BACK�� *� TAKE�YOUR�POINT�BUT�
LET�S�FACE� IT�� �THE�"MIGA� >H
� AMONG�
OTHER�THINGS
�THE�BEST�GAMES�
MACHINE�SO�WHY�NOT�FLAUNT�IT�AS�SUCH�
DURING�4ATURDAY�MORNING�AND�EARLY�
EVENING�57�HOURS 

)OWEVER
�ALL� IS� NOT�DOOM�AND�
GLOOM�4TEPHEN�� *F�YOU�CHECK�THE�
ACCOMPANYING�PRESS�ADVERTISING�
CAMPAIGN� *� THINK�YOU�LL� AGREE�THIS� IS�
MUCH�MORE�WIDE�RANGING�AND�MORE�
THAN�MAKES�UP�FOR�THE�GAMESY�IMAGE�
PROMOTED�ON�57�

4(%� �����0,53�
$OULD�YOU�PLEASE�TELL�ME�WHETHER�
$OMMODORE�HAS�ANY�PLANS�TO�
UPGRADE�THE�"MIGA������TO�THE�NEW�
�1LUS��TECH�SPEC � *�VE�HEARD�THAT� IT�
MIGHT�BE�IN�'EBRUARY�BUT�SOMEONE

WHO�THINKS�THEY�RE� IN�THE�KNOW�
RECKONS�$OMMODORE�PLANS�TO�CEASE�
PRODUCTION�OF�BOTH�THE������AND�
����� IN�THE�NEW�YEAR��8HAT�IS�THE�
REAL�STORY 

,ARL�5AYLOR�
-EATHERHEAD�

4URREY

8E�HAVENkT �BEEN�ABLE�TO�SECURE� A�
DEFINITIVE�STATEMENT�FROM�
$OMMODORE�ON�THIS�ONE�SO�WE�CAN�
ONLY�SPECULATE�AS�TO�WHAT�THE�FUTURE�
HOLDS�FOR�THE�����������MACHINES��
*N�THE� SHORT�TERM� IT�DOES�SEEM�MORE�
THAN� LIKELY�THAT�THERE�S�ONE�OR�TWO�
DEALERS�OUT�THERE�RIGHT�NOW�JUST�DYING�
TO�BE�THE�FIRST�ON�THE�BLOCK�TO�OFFER�
�1LUS�� SPEC�UPGRADES�TO�����������
OWNERS�

HAD�THIS�AMAZING�*DEA��:OU�KNOW�THAT�
SOME�VIDEO�DIGITISERS�HAVE�A�COLOUR�
WHEEL�WITH���DIFFERENT�COLOURED�
ACETATES�TO �SEPARATE�THE�PICTURE�INTO

�

BLUE�ACETATE�UNDER�A�NORMAL�BLACK�
AND�WHITE�SCANNER�AND�THEN

EACH�ACETATE 
$OULD�YOU�TE LL�ME�*F�YOU�THINK�THIS

� � � � � � � � � 
 � �� � � � �

��������� �� ��� �� 


*N�THE� LONG�TERM�THOUGH�MY�OWN�
GUESS� IS�THAT�$OMMDORE�WILL�CEASE�
TO� PRODUCE�THE�MACHINES�AND� INSTEAD�
BRING�OUT�A�.OTOROLA�������MACHINE�
IN� A������BOX�TO�FILL� THE�GAP�

.Y�SPIES�TELL� ME�THERE� IS�ANOTHER�
"MIGA� IN�THE�PIPELINE�ANYWAY�WITH�
)".�&�TYPE�GRAPHICS�AND�AN�UPGRADd
ED�SOUND�CHIP�SO�THIS�COULD�BE� IT�

2)3#9�!-)'!3
)AVE�YOU�ANY�FURTHER�INFORMATION�ON�
THE�3*4$�"MIGA�STORY�THAT�SURFACED�
RECENTLY � *�THINK�USING�AN�"3.��� IN�
AN�"����WOULD�BE�AN�ABSOLUTELY�
WONDERFUL� IDEA
�THE�������PROVED�
THAT�$*4$�CAN�BE�EVERY�BIT�AS�FAST�
AS�3*4$�CHIPS
� BUT�3*4$�S�USE�LESS�
SILICON�AND�ARE�MUCH�EASIER�TO�
DESIGN�AND�ARE�THEREFORE�CHEAPER�

� � � � � �� �� 
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� �r
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r� �
WAS�TRANSPARENT��"�FLAT�BED�SCANNER

SOURCE�SO� IT�WOULD�SIMPLY�BE�A

�� �r

V� �� r
A�COLOUR�DIGITISER�OF�THE�KIND�YOU�

r� �r�

INPUT�FORMAT � *� SUPPOSE� IT�DEPENDS�ON�
THE�RESOLUTION�YOU�RE�AFTER
� 
� ���� rrr

THEN�A�MONO�FLATBED�SCANNER�IS�YOUR

�� �

METHODS�AND�SUCCEEDED � ��r� �� �

5HE�"3.�CHIP�IN�PARTICULAR�IS�ONE�OF�
THE�SMALLEST�$16kS�ON�THE�MARKET�
AND�HAS�THEREFORE�HAD�TIME�TO�
EVOLVE�BEFORE�BECOMING�PROHIBITIVELY�
EXPENSIVE��5HE�MAINSTREAM�
BUSINESS�MICROS�WILL�BE�USING�3*4$�
PROCESSORS�WITHIN�THE�NEXT�����YEARS�
AND�WILL� LEAVE�THE�"MIGA�BEHIND�
UNLESS�SOMETHING�IS�DONE�

%O�YOU�THINK�$OMMODORE�WOULD�
SELL�THE���DISK�VERSION�OF�8ORKBENCH
�����TO�NON�"�����USERS � *� KNOW
����WORKS�ON�MY�OWN�MACHINE�
	"�������"���
�AS� *� HAVE�TRIED� IT�� *T�
MAKES�ONE�HELL�OF�A�DIFFERENCE�FROM�
���
� I T kS�AS� IF�YOU�ARE�USING�A�NEW�
MACHINE
� BUT� *�CANkT �INSTALL�A�30.�
WITHOUT�FORKING�OUT�A�SUM�OF�MONEY�
WHICH� IS�CURRENTLY�BEYOND�ME��
#ESIDES
� IT �W ILL� RUN�FASTER�OUT�OF�
��N4�FAST�3".�THAN�A�30.�CHIP�

/�#LACHFORD�
#ANGOR

"S�FAR�AS�A�3*4$�BASED�"���� IS�
CONCERNED� *�THINK�WE�RE�TALKING�
�VAPOURWARE�� HERE��"N�"3.��PROCd
ESSOR�WOULD
� OF�COURSE
� BE�A� REAL�
BOON�TO�THE�SERIOUS�"MIGA�USER�BUT�*�
CAN�T�SEE� IT�EMERGING�AS�A� NEW�
$OMMODORE�$16��8HAT�WE�RE�MORE�
LIKELY�TO�SEE�OVER�THE�NEXT�FEW�YEARS

*� SUSPECT
� ARE�OPTIONAL� UPGRADE�CARDS�
BRINGING�EVER�ENHANCED�SPEED
�
GRAPHICS� AND�SOUND��8HETHER�A�3*4$�
WILL� BE�MADE�AVAILABLE� REMAINS�TO�BE�
SEEN�� *T�D� BE�NICE�THOUGH�

5HE���DISK�VERSION�OF�8ORKBENCH
�����YOU� REFER�TO�WAS�RELEASED� SOLELY�
FOR�DEVELOPERS�AND
� AS�SUCH
�WILL�
NEVER
� LEGALLY
�MAKE� ITS�WAY�ONTO�THE�
MARKET�� *N� ANY�CASE�USERS�WOULD�
NEED�A�HALF�.EG�OF�3".�TO� RUN�JUST�
THE�NEW�,ICKSTART�NEVER�MIND�
8ORKBENCH�� *� GUESS�YOU�SHOULD�JUST�
START�SAVING�UP�THE� PENNIES�� ������
OF�THEM�SHOULD�SUFFICE�

,%4�53�02!)3%
*N�.ARCH�THIS�YEAR�*�GOT�MYSELF�AN�
"MIGA����
�BEING�HONEST� *�AM�NO�
SPRING�CHICKEN�AND�UNDERSTANDING

".*("�4)011&3�o �*446&���o �+"/6"3:������ \ �?
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ALL� THE�TECHNICAL�JARGON� IS�WAY�
BEYOND�MY�BRAIN�POWER�
*� HAVE�A�COLLECTION�OF�VARIOUS�

COMPUTER�MAGS
� PURCHASED�OVER�THE�
PAST�MONTHS�ALL
�MIGHT�*�ADD
�
PACKED�WITH�IDEAS�OF�HOW�TO�PLAY�
GAMES
� 	NOT�MY�CUP�OF�TEA
��8HAT�A�
WASTE�OF�MONEY�
#UT�IN�"UGUST�*� FOUND�THE�ANSWER�

YOUR��B><6�,=DEE:G�� 'IRST�THE�PRICE�
PUT�ME�OFF
���P
�ALSO� *� PRESUMED� IT�
WOULD�BE�FULL�OF�ADS
� LIKE�ALL�THE�
OTHERS�AT�THRICE�THE�PRICE��4O�YOU�
CAN� IMAGINE�HOW�1-&"4&%�*�WAS�
FINDING�SUBJECTS�COVERED� IN�UNDERd
STANDABLE�&NGLISH
� HOW�THINGS�WORK�
AND�HOW�TO�GET�THEM�TO�WORK�
* T kS�THE�BEST�QUIDkS�WORTH�OF�

INFORMATION�FOR�ME��.Y�SUBSCRIPTION�
IS�ON� ITS�WAY�TO�4OMERTON�FOR����
MONTHS�AND�BACK�ISSUES��4O�PLEASE�
KEEP�UP�THE�STANDARD�FOR�US�
-&"3/&34�

+�+�(ILL
8IGAN

*T�S�GREAT�TO�HEAR�YOU�RE�WELL� AND�TRULY�
CHUFFED�++�AND�YOU�LL� BE�PLEASED�TO�
KNOW�*� INTEND�TO�BEAR�LEARNERS�SUCH�
AS�YOU�VERY�MUCH� IN�MIND��5HIS�YEAR�
*�M�PLANNING�A�WHOLE�SERIES�OF�
TUTORIALS�FOR�BEGINNERS�AND�ADVANCED�
USERS� ALIKE�SO�STAY�TUNED�

3-!24�!-)'!�&!8
*kD�LIKE�TO�COMMENT�ON�3�#RADYkS�
LETTER�IN�ISSUE���� *N�IT�HE�STATES�HIS�
WISHES�FOR�A�l4MARTm�FAX�SYSTEM�FOR�
THE�"MIGA��8ELL
�THERE�ALREADY�
&9*454�ONE��	AT�LEAST�IN�THE�64"�AND�
HERE
��$LICK�'"9�FROM�#-"$,�#&-5�
4YSTEMS�������� *T�SUPPORTS�SENDING�
AND�RECEIVING�'"9�DOCS�UP�TO������
BAUD�WITH����OR����COMPRESSION��5HE

.ODEM�CAPABILITY�SUPPORTS����
�
�����AND������BAUD�WITH�./1�LEVEL�
�
��������:OU�CAN�ACCESS�ALL�##4
�
/ETWORKS�OR�OTHER�WITHOUT�ANY�
CHANGES�� *T�CAN�READ�"4$**�TEXT�� �*''�
GRAPHS�AND�COMPRESSED�'"9&4�FROM�
THE�"&�lSENDFAX��OR�ITSELF��&VERYTHING�
IS�AVAILABLE�FROM�YOUR�8ORKBENCH

$-I�OR�4)&--�OR�VIA�"3&99
�4CRIPT�OR�
."$30��5HE�SYSTEM�INCLUDES�
MODEM
�CABLES�AND�SUPPORT�SOFTWARE�

5HIS�SHOULD�TAKE�CARE�OF�3kS�
DEMANDS��"S�FOR�HIS� l4MART�.AINS�
#OXm 
� *�THINK�THAT�A�SMALL�3".�
jDISCk� INSIDE�THE�MODEM� IS�A�BETTER�
SOLUTION
�ALTHOUGH� IT�WOULD�ONLY�
WORK�AS�A�STORAGE�FOR�RECEIVED�
MATERIAL�� *�MEAN�WOULD�YOU�WANT�
YOUR�SYSTEM�TO�BE�OPEN�TO�ANYONE �
0F�COURSE
� IF�YOUkRE�RUNNING�A�##4�
YOU�WOULD�NEED�YOUR�SYSTEM�l -*7&m�
AT�ALL�TIMES�ANYWAY�

'�/JARDVIK
3EYKJAVIK

*CELAND

*T�S�GOOD�TO�HEAR�WE�HAVE�SUCH�
INFORMATIVE� READERS� IN� *CELAND�BUT�WE�
HAD�A� LITTLE�TROUBLE�TRACKING�DOWN�THE�
NUMBER�FOR�#-"$,�#&-5�UNTIL�WE�
REMEMBERED� IT�S�THE�SAME�COMPANY�
THAT�PRODUCES�)".�&�SO�THE�
NUMBER�S�������������������

")'�",5%�!-)'!3
*N� ISSUE���OF��B><6�,=DEE:G�MANY�
LETTERS�WERE�PRINTED�FROM�STUDENTS�
SAYING�THE�"MIGA� IS�NON�COMPATIBLE�
WITH�1$S�
*�AM�CURRENTLY�ON�A�)/%�

$OMPUTING�COURSE�AT�/OTTINGHAM�
1OLY�AND�NEARLY�ALWAYS�USE�THE�1$�
&MULATOR�SOFTWARE
�ON�WHICH� *�CAN�
DOCUMENT�ALL�MY�ASSIGNMENTS
�THEN�
PRINT�THEM�OUT�IN�1OLY�

.Y�FRIEND�BOUGHT�A�1$�#RIDGE��
BOARD�WITH�A�STUDENT�LOAN�AND� IS�
ABLE�TO�USE�1$�SOFTWARE�
*F�A�STUDENT�WANTS�TO�DO�PROGd

RAMMING�FROM�HOME
�ETC
� THEN�
WHATkS�THE�POINT� jCAUSE�THEY�LL�HAVE�
TO�BUY�THE�"MIGA�VERSION�OF�THE�
PROGRAMMING�LANGUAGE
�WHICH� IS�
USUALLY�TOO�MUCH�FOR�US�STUDENTS�

4�&ASTOP�
/OTTINGHAM

"T�THE� RECENT�8ORLD�OF�$OMMODORE�
4HOW�*� HAD�AN�OPPORTUNITY�TO�USE�
,$4�S�1$�BOARD�WHICH
� FOR�_���
�
TURNS�YOUR�"MIGA� INTO�A� ).HZ�1$��
"LTHOUGH� SCREEN� REFRESHES�ARE�A� LITTLE�
SLOW�ON�GRAPHICS� INTENSIVE� PROGRAMS�
LIKE�8INDOWS��
� ALL� THE�OTHER�
�STRAIGHT�� 1$�STUFF�RAN�ADMIRABLY�FAST��
4INCE�YOU�CAN�EVEN�%04�PARTITION�
YOUR�HARD�DISK
� IT�WOULD�SEEM�1$�
INCOMPATIBILITY� IS�A�THING�OF�THE�PAST
� �*�D� HAVE�THOUGHT�_����WOULD�BE�A�
WELL�SPENT�SLICE�OF�YOUR�GRANT�

!�#/--/$/2%�+#3�
$OMMODORE�COULD�OPEN�UP�
MARKETS� INTO�)IGHER�&DUCATION�
BY�PRODUCING�AN�UP�GRADE�SUCH�
AS�THE�ONE�ADVERTISED� IN�THE�
/OV� j���EDITION�MANUFACTURED�BY�
,�$�4�
�BUT�AT�_���� IT�IS�NOT�SO�
ATTRACTIVE�
$OMMODORE�SURELY�COULD�PRODUCE�

SUCH�AN�ARTICLE�AT�A�FAR�MORE�
COMPETITVE�PRICE�

%�4TOKES�
$AMBERLEY

*T�PROBABLY�COULD�BUT�AT�THE�SAME�
TIME� IT�MIGHT�THINK�THIS�WOULD�
IMPINGE�ON� ITS� ATTEMPTS�TO�MAINTAIN�
SALES�OF�ITS�$OMMODORE�1$S�

3!&%2�3(/00).'
5HE�ADVICE�YOU�OFFER�IN�THE�4"'&�
4)011*/(�COLUMN�CONTAINS�MUCH�
GOOD�SENSE
� BUT�DOESNkT �GO�FAR�
ENOUGH�
"FTER�ORDERING�SOFTWARE�BY�MAIL�

ORDER�	/05
� *� HASTEN�TO�ADD
� FROM�AN�
�B><6�,=DEE:G�ADVERTISER
�THE�
COMPANY�WENT�BUST�BEFORE�SENDING�
THE�GOODS
� BUT�NOT�BEFORE�DEBITING�
MY�"CCESS�"CCOUNT�FOR�_�������
"FTER�A�NUMBER�OF�FRUITLESS�LETTERS�TO�
THE�COMPANY
�THE�REPLY�TO�MY�CLAIM�
FOR�REFUND�FROM�"CCESS� READS�
l"S�THE�AMOUNT�IS�BELOW�

_��� ��� 
�� CANNOT�TAKE�ACTION�
UNDER�THE�$ONSUMER�$REDIT�
-EGISLATION��4O
� *�SUGGEST�THAT�YOU�
TRY�TO�RESOLVE�THE�MATTER�DIRECTLY�
WITH�THE�RETAILER�CONCERNEDm �
*�THINK�YOUR�READERS�SHOULD�KNOW�

THIS�
3�(�-UXTON�

4OLIHULL

*�D� NEVER�ACTUALLY�HEARD�OF�THIS�
_�������THRESHOLD�AND� IT�DOES�SEEM�
UNFAIR�� *� PHONED�"CCESS�ON�YOUR�
BEHALF�AND� IT�POINTED�OUT�THAT�THIS�
THRESHOLD� ONLY�APPLIES�TO�CASES�
WHERE� A� LIQUIDATION� IS� INVOLVED��
"CCESS�SUGGESTS�YOU�GET�IN�TOUCH�
WITH�THE� LIQUIDATORS�OF�THE�COMPANY�
*N�CASES�OTHER�THAN� LIQUIDATION
� THERE�
ARE�NO� LIMITS�ON�THE�AMOUNT�IN�
QUESTION�
)OWEVER
�WHERE�THERE�S�A�DISPUTE�

OVER�THE�QUALITY�OF�AN� ITEM�YOU�VE�
BOUGHT
�"CCESS�WOULDN�T�ACT�
IMMEDIATELY
� SUGGESTING�YOU�CONTACT�
YOUR�LOCAL�$ITIZENS��"DVICE�#UREAU�
FIRST��4TILL
� BUYING�BY�CREDIT�CARD�
REMAINS�THE�SAFEST�WAY�OF�TRADING�BY�
MAIL�ORDER�

7(9�./4�*534�'%4�%6%294().'�/&&�9/52�#(%34� ).�/.%�'/�
8OULD�YOU
� IN�YOUR�REVIEWS�
OF�HARDWARE
�STATE�HOW�MANY�
PORTS�A�PRODUCT�INTERFERES�
WITH �*�SAY�THIS�AS�*�FIND�THE�
30.#0�UNIT�A�PAIN�� *�HAVE�
TO�SLIDE�FORWARD�THE�"������
"����PAIR�	WITH�CARE�AS�THE�
CONNECTION�IS�NOT�SOLID
�
UNPLUG�MY�PRINTER�AND�SERIAL�
LEAD�AS�IT �BLOCKS�BOTH�PORTS�
AND� IT�ALSO�USES�THE�DISC�
PORT�AS�WELL�� *�ALSO�FIND�
HAVING�THE�CONTROLS�TO�ADJUST�
IT�ON�THE�BACK�A�NUISANCE
�AS�
HOW�ARE�YOU�SUPPOSED�TO�
READ�THEM � 5HIS�SORT�OF�
INFORMATION�IS
� *�THINK
�OF�AS�
MUCH�VALUE�AS�HOW�WELL�THE�
PRODUCT�PERFORMS�� *�HAVE�
WRITTEN�TO�3OMBO�ASKING�
WHAT� *�NEED�TO�MAKE�THEIR�
UNIT�S IT�ON�TOP�OF�THE�"MIGA�
WITH�THE�CONTROLS�FACING�ME��
5HIS�WAS�*N�'EBRUARY
� *�HAVE�
NOT�RECEIVED�A� REPLY�

*F�AN�ADD�ON�IS�GOING�TO�
USE�THE�PARALLEL�OR�
$ENTRONICS�PORT�THEY�SHOULD�
ASSUME�THAT�A�PRINTER�IS�
ALREADY�CONNECTED�AS�THAT�IS�
WHAT�I T kS�THERE�FOR�� 4URELY�IT�
MUST�BE�POSSIBLE�TO�BUILD�A�
SOFTWARE�CONTROLLED�SWITCH�
THAT�CONTROLS�A�THROUGH�PORT
�
THAT�WAY�YOU�DO�NOT�DAMAGE�
THE�PORT�S�CONNECTIONS�BY�
PLUGGING�IN�AND�OUT�THE�
VARIOUS�UNITS�THAT�CANNOT�COd
EXIST�IN�THE�SAME�PORT�� 5HE�
SAME�APPLIES�TO�ALL�OTHER�
PORTS�EDGE�CONNECTORS�ON�A�
COMPUTER�

8HILE�ON�DISPLAYS��8HEN�
IS�THE�"MIGA�GOING�TO�CATCHd
UP�WITH�5ELEVISION�
3ESOLUTION
� I�E
�THE�DISPLAY�
SHOULD�BE�AT�LEAST�����X�
�����5HE�BASIC� RESOLUTION�OF�
41&$536.�IS�OUT�OF�DATE�ON�
A�MODERN�COMPUTER�

.ONITORS�ARE�NOW�AVAILABLE�
W ITH������X������RESOLUTION�
AND�������MILLION�COLOUR�
SHADES
� THE��,�COLOUR�
SHADES�ARE�FINE�BUT�THE�
RESOLUTION� IS�WAY�BEHIND�
*�FIND�YOUR�MAGAZINE�VERY�
GOOD
�A T�A�REASONABLE�PRICE��
+UST�ONE�CRITICISM�� �*� READ�
THE�%51�SECTION�AND�THIS�HAS�
BEEN�A�REVIEW�IN�SOME�
ISSUES�� *T�SHOULD�BE�TIPS�AND�
HOW�TO �USE�� �NOT�A�REVIEW
� *�
BELIEVE�IT�SHOULD�BE�THE�DIFd
FERENT�METHODS�	WHERE�THERE�
ARE�DIFFERENCES

�BETWEEN�
VARIOUS�HARDWARE�SOFTWARE�
OPTIONS��4OME�PEOPLE�HAVE�
THE�BEST
�OTHERS�WHAT�THEY�
CAN�AFFORD��THEY�ALL�WANT�TO�
ACHIEVE�THE�BEST�WITH�WHAT�
THEY�HAVE�

'INALLY
�8):�HAS�NO�ONE�
PRODUCED�A�CARD�CAGE�FOR�THE�
"��� �5HE�EXPANSION�TRAP�IS

NOT�A�1ANDORAkS�BOX
�THE�REAL�
ANSWER�IS�A�l)OLD�"LLm�TO�TAKE�
THE�STANDARD�CARDS
�$#.�
AND�OR�*#.�THEN�YOU�WOULD�
SEE�THE�LITTLE �WONDER�FLY�

-�&�+EFFERIES�
4WINDON

*� TAKE�YOUR�POINT�ABOUT�ADDd
ONS�� �IT kS�A�DRAG�HAVING�TO�
PLUG�IN�AND�OUT�VARIOUS�
DEVICES��8HETHER�THE�
PERIPHERAL� SUPPLIER�SHOULD�
BUILD� IN� A�THRU�CONNECTOR� IS�A�
MOOT�POINT�THOUGH��5HE�
SIMPLER�SOLUTION� IS�TO� BUY�
YOURSELF�A�SWITCHER�BOX��"NY�
ELECTRONICS�SUPPLIER�SHOULD�
STOCK�THESE�FOR�ABOUT�_���FOR�
A�TWO�WAY�PARALLEL�OR�SERIAL�
SWITCHER�AND�_���FOR�A���WAY�
DEVICE�
.OVING�ON�TO� RESOLUTIONS�� �

THE�EASY�ANSWER�IS�THAT�THE�
NEW�&$4�FOUND� IN�THE����1

SUPPORTS�THE�NEW�4UPER)IRES�
RESOLUTION�� �ALBEIT�WITH�A�
RATHER�STRANGE� �����X�����
INTERLACED�DISPLAY��8HAT�YOU�
MUST�REMEMBER�IS�THAT�RESd
OLUTION�COSTS�MONEY��
3ETRIEVING������X������
PIXELS�WITH� �����MILLION�
COLOUR�SHADES�EVERY�CYCLE�
WOULD�REQUIRE�DAUNTINGLY�
POWERFUL�MEMORY�CHIPS��0NLY�
CUSTOM�GRAPHICS�WORKSTATIONS�
CAN�DO�THAT�AT�PRESENT�AND�YOU�
KNOW�HOW�MUCH�THEY�COST��
3EGARDING�%51�REVIEWS�� �*�
THINK�YOU�RE� RIGHT��"S�THE�NEW�
EDITOR�*�WANT�TO� LOOK�MUCH�
MORE�AT�THE�FUNCTIONALITY�OF�
PROGRAMS��)OW�TO�CHOOSE�AN�
APPLICATION�FOR�YOUR�NEEDS�
AND�THEN�GET�THE�MOST�OUT�OF�
IT� IS�WHAT�THE�GAME� IS�ABOUT�

4OMEBODY�OUT�THERE�
PLEASE�PRODUCE�A�CARD�CAGE��
:OU�D�MAKE�A�MINT�

!-)'!�3(/00%2�[ �)335%���[ �*!.5!29�����
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!KK� SGD�G@QC
GHSSHMF�
E@BSR�@ANTS�RNESV@QD
$ 5F?�)A=88M�G�BC�BCBG9BG9�% 9K �/95F�;I=89�HC�
9J9FM��A=;5�DFC8I7H�MCI�F9�@=?9@M�HC�B998�

0DG9LDGI=�ENABLES�YOU�TO�PRODUCE�PROFESSIONAL�LOOKING�DOCUMENTS��"�CUT�
ABOVE�ORDINARY�81S
�AND�STREETS�AHEAD�OF�THE�HUMBLE�TYPEWRITER�

02/$5#4)6)49
1RODUCTIVITY�SOFTWARE� IS� AN�ALL��
ENCOMPASSING�TERM�SURROUNDING�A�
VARIETY�OF�SOFTWARE
� FROM�THE�SUBLIME�
TO�THE� RIDICULOUS�AND� IS� AIMED�MAINLY�
AT�BUSINESS�AND�SERIOUS� HOME�USERS��
*T�COVERS�ANYTHING�FROM�WORD�
PROCESSORS
� THROUGH�DATABASES�AND�
SPREADSHEETS
� TO� HOME�ACCOUNTANCY�
PACKAGES��5HE�FOUR�MAJOR�CATEGORIES�
ARE�AS�FOLLOWS�

8ORD�PROCESSING�SOFTWARE� IS�
DESIGNED� TO�HELP�YOU�MAKE�THE�MOST�
OF�YOUR�WRITING�SKILLS
� AND� IN� SOME�
CASES�ENHANCE�THEM�� *N�THEIR�
SIMPLEST�	AND� CHEAPEST
�FORM
�WORD�
PROCESSORS�ALLOW�YOU�TO�ENTER
� EDIT�
AND�FORMAT�TEXT�BEFORE�FINALLY�
COMMITTING�TO�PAPER��5HIS� IS� A�GREAT�
IMPROVEMENT�OVER�THE� HUMBLE�
TYPEWRITER
� BECAUSE�YOU�GET�THE�
CHANCE�TO� REVIEW�AND� CORRECT�THE�TEXT�
� �WITHOUT�THE�NEED�FOR�VOLUMINOUS�
AMOUNTS� OF�CORRECTION�FLUID�

#ETTER�WORD�PROCESSORS�WILL

�4GDRD�C@XR�XNT�QD�E@BDC�VHSG�

@�U@RS�@QQ@X�NE�OQNCTBSR�NM�SGD�
RGDKUDR�ENQ�SGD�!LHF@��(DQD�R�
GNOHMF�SG@S�SGHR�BNKTLM�VHKK�
FHUD�XNT�@�ADSSDQ�HCD@�NE�VG@S�R�
BTQQDMSKX�@U@HK@AKD��

-@QJ�3LHCCX

0OF@B 3RMMIFBO
>

.LQBP

7LOA�>KA�AL@RJBKQ�MOL@BPPLOP
,8G>77A:� _�� )#�.ARKETING $RUDE�BUT�SIMPLE�81
-G6CHLG>I: _�� )#�.ARKETING 'AST�AND�EFFICIENT�81
):C�)6A _�� )ARWOODS %1�WITH� INTERNAL�DATABASE�
$>C9�0DG9H�� _�� )#�.ARKETING &ARLY�%1�� �SLOOOOOW���
�M8:AA:C8: _��� )#�.ARKETING %1�WITH� LOADS�OF�FEATURES
)GDI:MI���� _��� "MOR 4TANDARD�TEXT�MACHINE�	81

)GDI:MI���� _��� "RNOR "DDS�THESAURUS
�35'�ETC�
0DG9LDGI= _��� %IGITA )IGHLY�ACCLAIMED�NEW�%1

'DI:���)����D8JB:CI�EGD8:HHDG
�0)�� 0DG9�EGD8:HHDG

$>Q>?>PB�M>@H>DBP
"C;D;>A: _�� )#�.ARKETING
)GD96I6 _��� "RNOR 4ISTER�TO�)GDI:MI�� �SLOW
,JE:G76H:�):GHDC6A _�� 1RECISION�4OFTWARE $HEAP�AND�POWERFUL
,JE:G76H:�):GHDC6A�� _��� 1RECISION�4OFTWARE 7ERY�1OWERFUL���
,JE:G76H:�)GD;:HH>DC6A��� _��� 1RECISION�4OFTWARE .OST�POWERFUL� AROUND

3MOB>APEBBQP
,JE:GEA6C _�� 1RECISION�4OFTWARE 1OWERFUL� BUT�SLOW
�C6ANH: _�� 1RECISION�4OFTWARE $HEAP�AND�EASY�
&6M>EA6C��

 /" $OMMODORE 1OWERFUL
� IF�BUGGED
�9K6CI6<:���� _��� 1RECISION�4OFTWARE )IGHLY�ACCLAIMED
$�,EG:69�� _�� ,UMA (&.� LOOKALIKE
$�,EG:69�� _��� ,UMA 1OWERFUL� BUT�UGLY

INCLUDE�A�VARIETY�OF�TOOLS�WITH� SUCH�
FEATURES� AS�SPELLING�CHECKERS
�
THESAURUSES�AND�MAIL� MERGING�i�SO�
YOU�CAN�EASILY�SEND� THE� SAME� LETTER�
TO�SEVERAL� PEOPLE�� 0NE�WORD�
PROCESSOR�EVEN�HAS� ITS�VERY�OWN�
DATABASE�

"S�COST�AND� POWER�INCREASE
�YOU�
GET�INTO�THE�REALMS�OF�DOCUMENT�
PUBLISHERS�� �SOMETIMES�CONFUSINGLY�
CALLED�WORD�PUBLISHERS��5HESE�ARE�
JUST�VERY�PRECISE�WORD� PROCESSORS�
WITH� THE�CAPABILITY�OF�IMPORTING�
GRAPHICS�AND�PROCESSING�TEXT
� OFTEN�
CONTAINING�A�VARIETY�OF�STYLES� AND�
TYPE�FACES�� 4UCH�THINGS�ARE� A�BRIDGE�
BETWEEN� SIMPLE�WORD�PROCESSORS� AND�
FULL�BLOWN� TYPESETTING�SYSTEMS�� �AND�
ARE�USUALLY�MORE�THAN�ADEQUATE�FOR�
CASUAL� USE�SUCH�AS�NEWSLETTERS�AND�
SO�ON��"MIGA�4HOPPER�CARRIED� OUT�A�
MAJOR�4UPERTEST�OF�WORD� PROCESSORS�
IN� ISSUE���

%ATABASES�ARE
� IN�COMPUTER�
TERMS�A�FAIRLY�RECENT�INNOVATION�� �BUT�
MANY�USERS�WOULD� BE� LOST�WITHOUT�
THEM��5HE�WORLD�WITHOUT�DATABASES�
WOULD�BE�A�WORLD�WITHOUT�DIRECT�	JUNK
�
MAIL�� AH
� BLISS�

5YPICALLY
� DATABASES�HOLD�
INFORMATION�� ANY� INFORMATION� CAN�BE�
STORED�� �WHETHER� IT�BE�A� LIST�OF�
NAMES�AND�ADDRESSES
�TWENTY�YEARS�
OF�FOOTBALL� LEAGUE� RESULTS�OR�
POPULATION� STATISTICS�

4IMPLE� 	FLAT�FILE
�DATABASES�WILL�
ALLOW�YOU� TO�STORE� SIMPLE�DATA�AND�
RETRIEVE�OR�PRINT� IT� IN� LIST�FORM��
/ORMALLY�SOME�FORM�OF�SEARCH� FACILITY�
IS� PROVIDED�TO� LOCATE�DATA�EASILY�

AMLRGLSCB�ML� N?EC� ��

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

4%OCU4ETI

,IND8CRDS�CAN�HANDLE� ����GREY�LEVEL�DIGITISED�PICTURES�FINE�BECAUSE�IT�
REMEMFCERS�THE�ORIGINAL�S�PA+ETTE�AND�SENDS�THAT�TO�THE�PRINTER
�NOT�THE�ONd
SCREEN�COLOURS� )OWEVER�IT�APPEARS�TO�INSIST�ON�COLOUR���BEING�BLACK�AND�
COLOUR� I� BEING�WHITE
�NO�MATTER�WHAT�SHADES�THESE�ARE�IN� THE�GRAPHIC�S�
PA+ETTE
�SO�COLOURED�GRAPHICS�WILL�LOOK�STRANGE�WHEN�PRINTED�UNLESS�THEIR�
PALETTES�AGREE�TO�THIS�RULE� (RAPHICS�THAT�HAVE�BEEN�RE�SIZED�IN�
,IND8ORDS�LOOK�OKAY�ON�SCREEN�BUT� TEND�TO�DISTORT�WHEN�PRINTED

1RO8RITE�S�GRAPHICS�OUTPUT�02�WHOLLY�DEPENDENT�UPON�THE�COLOUR�MAPPING�
PROCESS�YOU�CHOOSE�WHEN�IMPORTING�A�PICTURE� 4EIECT�ANY�O F�THE�
SHADING� OPTIONS�AND�THE�OUTPUT�WILL�BE�DITHERED�BY�1RO8RITE
�NOT�
1REFERENCES
�THE�RESULTS� FROM�A�COLOUR�PRINTER�LOOK�OKAY�ISH
�BUT�BLACK���
AND�WHITE�OUTPUT�IS�BAD� � � �THERE�ARE�ONLY�EIGHT�DITHER�PATTERNS� �h Y \a a \ \ F
EMPLOYED�	AS�FAR�AS� *�CAN�SEE

�SO�PICTURES�THAT�ORIGINALLY�CONTAINED�MORE�
COLOURS�THAN�THIS�CAN�LOOK�SO�AWFUL�IN�BLACK�AND�WHITE�THAT�YOUR�
DOCUMENT�WOULD�BE�BETTER�O FF�WITHOUT�THEM

*F�YOU�DON�T�CHOOSE�THE�SHADING�OPTION
� THEN�	AS�WITH�&XCELLENCE�
�YOU�GET� THE�GRAPHIC�IN�THE�EIGHT�
COLOURS�OF�1RO8HTE�S�PA+ETTE
�WHICH
�OKAY
�YOU�CAN�ADJUST
�BUT�TRYING�TO�MAKE�EVEN�A�04�COLOUR�PICTURE�
LOOK�GOOD�IN�S �IS�A�THANKLESS�TA�K� &XTRA�)AIF#RITE�PICTURES�	���COLOURS
�LOOK�AWFUL
�)".�LOOKS�WORSE

8ORDWORTH�TAKES�THE�ADMIRABLE�APPROACH�
O F�RE�MAPPING�ITS�OWN�PALETTE�	UP�TO� 0��
COLOURS
�TO�MATCH�THE�GRAPHIC�S�PA+ETTE�	UP�
TO��
����COLOURS
�AS�CLOSELY�AS�POSSIBLE��
5HI��TAKES�TIME��"�LONG�TIME��8E�RE�TALKING�
FIVE�OR�SIX�MINUTES�FOR�A�)".�PICTURE�� #UT�
THE�RESULTS�ARE�ASTOUNDING��0NLY�DEDICATED�
GRAPHICS�PROCESSING�PACKAGES�LIKE�1IXMATE�
AND�5HE�"RT�%EPARTMENT�ARE�CAPABLE�OF�
SIMILAR�	AND�NOT�ALWAYS�BETTER
�RESULTS�
" ID �WHAT�YOU�SEE�ON�SCREEN�IS�WHAT�GET��
SENT� TC�THE�PRINTER
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*N� ANY�CASE
� THEY�CERTAINLY�BEAT�FILE�
CARDS��5HE�MORE�POWERFUL� SYSTEMS�
ALLOW�DATA�TO�BE� STORED�AND�
ACCESSED� IN�AN� INCREASING�NUMBER�OF�
COMPLEX�WAYS�

3ELATIONAL� SYSTEMS�ALLOW�ONE�SET�
OF�DATA�TO� ACCESS�OTHER�SETS�OF�DATA�
AUTOMATICALLY
� UPDATING� LINKS�AS�THEY�
GO��5HIS�MIGHT�BE�USED� TO�HOLD� A� LIST�
OF�THE�PRODUCTS�OFFERED�BY�DIFFERENT�
SUPPLIERS�� 0NE� SET�OF�DATA�� �THE�
ADDRESSES�i�REMAINS�FAIRLY�STATIC��
5HE�OTHER�MAY�BE� IN�CONSTANT�FLUX��
AND
� IN�ANY�CASE
� EACH� SUPPLIER�COULD�
HAVE�HUNDREDS�OF�DIFFERENT� ITEMS��
6SING�A� RELATIONAL� SYSTEM
� THE�DATA�
CAN�BE�CROSS�REFERENCED�	ITEM�TO�
SUPPLIER
� QUICKLY
� EASILY�AND�WITHOUT�
HAVING�TO�STORE�THE� SAME�DETAILS�
MANY�TIMES�OVER�

4PREADSHEETS� ARE�MATHEMATICAL�
TOYS�� OPEN�ENDED�APPLICATIONS�
INTENDED�TO�ALLOW�THE�END�USER�TO�
DEFINE�THEIR�OWN�APPLICATION�� *F�THAT�
SOUNDS�A� LITTLE�MIND�BOGGLING
� THEN�
JUST�CONSIDER�THAT�MANY�
SPREADSHEETS�CAN�DOUBLE�UP�AS�
ACCOUNTS�SYSTEMS
� DATABASES�AND�
EVEN�WORD� PROCESSORS�� 4PREADSHEETS�
ARE� NOT�FOR�EVERYONE�� �BECAUSE�
UNLESS�YOU�HAVE�SOME� IDEA�OF�WHAT�
YOU�WANT�FROM�THEM
� THEY�RE�JUST�
ABOUT�AS� USEFUL� AS�CHOCOLATE�
FIREGUARDS�

&VERY�BLANK�SPREADSHEET� IS� A�
PROGRAM�WAITING�TO�BE�WRITTEN�� &ACH�
CELL� � �MANY�SHEETS� HAVE�THOUSANDS�� �
IS� LIKE� A� POWERFUL� POCKET�CALCULATOR� IN�
ITS�OWN� RIGHT�� /OW� IMAGINE� BEING�ABLE�
TO�CONNECT�ALL� THE� RESULTS�TOGETHER�
AND�COMPILE� RESULTS� OR�DRAW�TABLES��
.ANY�SHEETS�CAN� RUN�PROGRAMS�EITHER�
AUTOMATICALLY�ON�STARTING�UP�OR�BY�
USER�ACTION�

4PREADSHEETS�CAN�BE�USED� FOR�
ALMOST�ANY�APPLICATION�WHICH�
REQUIRES� HANDLING� LARGE�NUMBERS�OF�
FIGURES
� FROM�CASHFLOWS�AND� PROFIT��
AND�LOSS� PROJECTIONS�TO� STATISTICAL�
ANALYSIS� AND� FORECASTING��8ITHOUT�A�
DOUBT
� THE� SPREADSHEET� IS� ONE�OF�THE�
MOST�FASCINATING�AND� USEFUL� OF�ALL� THE�
PRODUCTIVITY�SOFTWARE�� #UT�THAT�POWER�
COMES�AT�A� PRICE�� �EASE�OF�USE
�
WHICH� IS�WHY�THE�"MIGA�4HOPPER�
BUSINESS�SECTION� IS�CARRYING�AN�
INTRODUCTION� TO�THEM�WHICH�BEGAN�
LAST�MONTH�

*NTEGRATED�PACKAGES�ARE�
BUNDLES�OF�USEFUL� SOFTWARE�AVAILABLE�
FOR�LESS�THAN�THE�COST�OF�BUYING�EACH�
PACKAGE� SEPARATELY��5YPICALLY
� THEY�
WILL� INCLUDE� A�DATABASE
� SPREADSHEET�
AND�WORD� PROCESSOR�� �BUT�THEY�MAY�
HAVE�OTHERS� NOT�AVAILABLE�ELSEWHERE��
(OLD� %ISK�S�0FFICE�INCLUDES�1AGE�
4ETTER
� FOR� INSTANCE�

5HE�ADVANTAGE�OF�INTEGRATED�
SYSTEMS� IS� THAT�THE� SOFTWARE� INVOLVED�
CAN�SWAP�DATA�EASILY��5HIS�MAKES�
LABORIOUS�TASKS�SUCH�AS�MAIL�MERGING�
MUCH�EASIER�� 0N� THE�DOWN�SIDE
�YOU�
WILL� FIND�THAT�SOME� APPLICATIONS�ARE�
NOT�AS�GOOD�AS�OTHERS��"NALYSE�FOR
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INSTANCE
� IS� A� PERFECTLY�CAPABLE�
SPREADSHEET� IN�5HE�8ORKS�1LATINUM�
PACK
� BUT� IT� IS� LET�DOWN�SOMEWHAT�BY�
THE�4CRIBBLE�WORD� PROCESSOR�� *N� ANY�
EVENT
� INTEGRATED� SYSTEMS�CAN� BE�A�
VERY�GOOD�STARTING�POINT
� EITHER�FOR�
THOSE�ON�A�TIGHT�BUDGET�OR�FOLK�WHO�
DO�NOT�KNOW�WHICH� APPLICATIONS�THEY�
REQUIRE�

'INANCIAL� SYSTEMS�ARE�TAILOR��
MADE�FOR�HOME�USERS�AND�SMALL�
BUSINESSES�TO� HELP�THEM� KEEP�TRACK�
OF�THE�TRICKY�SIDE�OF�BUSINESS��
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8HEN� IT�COMES�TO�HANDLING�CASH
� YOU�COULD�DO�NO�BETTER�THAN�TO� BUY�A�
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FIGURES�� 5HESE� PROGRAMS�COVER�A�
VARIETY�OF�TOPICS� FROM�STOCK�CONTROL�
AND� INVOICING�THROUGH�7"5�AND� TAX�
RETURNS�� 0NE�POINT�WORTH�MENTIONING�
HERE� IS�THAT� IF�YOU�ARE�USING�A�
COMPUTER�TO�CALCULATE�7"5�OR�INCOME�
TAX�FOR�A�BUSINESS�THEN�YOU�MUST�
INFORM� THE� RELEVANT�GOVERNMENT�
DEPARTMENT��"LTHOUGH� THE�BETTER�
DATABASE�SPREADSHEETS�CAN� BE�
PROGRAMMED� TO�DO�MOST�OF�THE�
FUNCTIONS�COVERED� HERE
� IN�MANY�
CASES�A�CUSTOM�APPLICATION�WILL� DO� IT�
BETTER�

#Y�THE�WAY
� IF�YOU�NEED�A�7"5�
PACKAGE
�MAKE� SURE�THAT�IT�HAS�BEEN�
APPROVED� BY�)*.�$USTOMS�AND� &XCISE�
BEFORE�YOU� START�USING� IT�� *F�NOT
� YOU�
COULD�FIND�YOURSELF�IN� HOT�WATER�

$40
5HERE�ARE�CURRENTLY�ONLY���WIDELY�
USED�%51�PACKAGES�FOR�THE�"MIGA�� �
ALTHOUGH� SOME�OF�THE�MORE�POWERFUL�
WORD� PROCESSORS�OFFER�AT� LEAST�SOME�
%51�FACILITIES�� 0F�THESE�TWO�� �1AGE�
4TREAM�����AND�1RO�1AGE�� �� � �EACH�
HAS� ITS�FOLLOWERS
� BUT�(OLD� %ISK�S�1RO�
1AGE�SEEMS�TO�BE�GAINING�GROUND� IN�
MANY�CIRCLES��$ERTAINLY� IT�S�THE�
PREFERRED�CHOICE� OF�OUR�OWN�%51�
EXPERT
�+EFF�8ALKER�

/O�DOUBT�THE�BATTLE� BETWEEN� THE�
TWO� PRODUCTS�WILL� RAGE�FOR�SOME�TIME�
YET�� 	5HANKS�TO�"�.AX
� THOSE�WITH�
MONEY�TO�BURN� COULD� IGNORE�THESE�
COMPLETELY�AND� BUY�THE�.ACINTOSH�
PROGRAM�2UARK�9PRESS������ �THE�VERY�
PROGRAM� USED�TO�PRODUCE�THIS�
MAGAZINE�


"LTHOUGH�1AGE�4TREAM�AND�1RO�
1AGE�ARE�TOTALLY� INCOMPATIBLE
� BOTH�
CAN�TAKE�ADVANTAGE�OF�THE�VARIETY�OF�
SUPPORT�PRODUCTS� SUCH�AS�EXTRA� FONTS

K>8IJG:L6G:�� A�WHOLE� LIBRARY�OF�DIGITISED�PHOTOS�AT�YOUR�FINGERTIPS�
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AND�CLIP�ART�i�SO�NO�ONE�GETS� LEFT�OUT��
8E�HAVE�ALSO�PRINTED�A� LIST�OF�SOME�
SCANNERS�� �USEFUL� TOOLS�FOR�ANYONE�
WITH�MORE�THAN�A� PASSING� INTEREST�IN�
%51�

-53)#
5HE�"MIGA� IS�AS�VERSATILE� IN�THE�AREA�
OF�MUSIC�AS� IT� IS� IN�MANY�OTHERS��
.USIC�SYSTEMS�FALL� INTO� ��MAJOR�
CATEGORIES�� TRACKERS� AND�NOTATIONAL�
COMPOSERS�� 5RACKERS�ARE� SIMPLER� �
EACH� NOTE� IS� REPRESENTED�BY�A�
SERIES�OF�NUMBERS�� DURATION
�
FREQUENCY
� VOLUME
� INSTRUMENT�AND�
SO�ON�

"T�FIRST�GLANCE�TRACKERS� LOOK�
HORRENDOUSLY�COMPLEX�� �BUT�IN� TRUTH�
THEY�ARE�VERY�SIMPLE�ONCE�MASTERED�

$ONVERSELY
� NOTATIONAL�
COMPOSERS�ARE�TOOLS�FOR�ACCOMd
PLISHED�MUSICIANS�AND� ANYONE�WITH� A�
BURNING�DESIRE�TO� LEARN�MUSIC�� 4ONGS�
ARE�COMPOSED�ON� STAVES�WHERE�EACH�
NOTE� IS�SHOWN�AS� IT�WOULD� BE�ON� REAL�
SHEET�MUSIC�� 3EMEMBER
� THOUGH
�
THAT�ALTHOUGH�MOST�SYSTEMS�ONLY�PLAY�
FOUR�CHANNELS� AT�ONCE
� EACH�NOTE�CAN�
BE�ANY� INSTRUMENT�� �SO�ENTIRE�
SYMPHONIES�CAN�BE� PRODUCED� IF�YOU�
HAVE�THE�PATIENCE�� 3ECENT�OFFERINGS�
LIKE�0CTA.&%�CAN� COMBINE�THE�TWO�
AND�PLAY�EIGHT�CHANNELS� AT�ONCE��"ND�
FOR�THE� PRICE�� 0CTA.&%�IS� A�GREAT�
INTRODUCTION�

.OST�"MIGA�SYSTEMS� INCORPORATE�
A�.*%*� SEQUENCER�OF�SOME� SORT�
WHICH� CAN� RECORD� AND� PLAY�UP� TO�
SIXTEEN� CHANNELS�ON�ANY�NUMBER�
OF�DIFFERENT�.*%*� INSTRUMENTS�
5HE�OPERATING� LIMITATIONS� ARE�
DETERMINED�BY�THE�HARDWARE
� OF�
COURSE
�WHICH� USUALLY�HAS� TO�BE�
BOUGHT�SEPARATELY�

%$5#!4)/.
5HE�/ATIONAL�$URRICULUM� LOOMS� LARGE�
ON� THE� HORIZON� THESE�DAYS
� AND�
EVERYONE�WANTS�THE� BEST�FOR�THEIR�
KIDS�� 4CHOOLS� HAVE� PLENTY�OF�
COMPUTERS�BUT�THE� TEACHERS�SIMPLY

0OF@B 3RMMIFBO .LQBP

0OLDO>JJFKD�,>KDR>DBP
 ����6H>8 _�� ('"�%ATAMEDIA 1OWERFUL�APPLICATIONS�#"4*$
�A>IO��6H>8 _�� 4IREN�4OFTWARE 'AST�GAMES�TAILORED� #"4*$
�&(,��6H>8 _�� &UROPRESS�4OFTWARE 1OPULAR�AND�POWERFUL� #"4*$
!>,D;I��6H>8 _�� )I4OFT &ASY�TO� USE
�GOOD�COMPILER
+*��DGI= /" )#�.ARKETING "WAITING�RELEASE
%6II>8:�� _��� )I4OFT 8IDELY�USED�$�COMPILER
�OI:8�� _��� 1RECISION�4OFTWARE 1OPULAR�$�COMPILER
&���B><6 _��� 3EAL�5IME�"SSOC .ODULA���� �1ASCAL� FOLLOW�UP
�G<�HB _�� "RGONAUT�4OFTWARE 'ASTEST�������ASSEM
�:KE68�"" _�� )I4OFT .OST�USED�������ASSEM
�+:MM 'REE 	WITH�8ORKBENCH��
 "UTOMATING� LANGUAGE
�6C�D _��� 7ARIOUS "PPLICATIONS�GENERATOR
)6H86A _� 1%�-IBRARIES 7ERSION�OF�8IRTHkS��ST�ATTEMPT
,B6AAI6A@ _� 1%�-IBRARIES "NOTHER�WEIRDO
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� ONE�OF�THE�MANY�PAINTING�SYSTEMS�FOR�THE�"MIGA
� HELPS�YOU�TO�FORM�
YOUR�OWN�FANTASY�WORLD�BY�MEANS�OF�FRACTAL�DESIGN�
DONkT�HAVE�TIME�TO�COPE�WITH� A�CLASS�
FULL� OF�KIDS� AND�OFFER�HANDS�ON�TIME�
AS�WELL��:OUR�"MIGA�AT�HOME�CAN�FILL
THE�GAP�� �AND�THERE� IS� PLENTY�OF�
CHOICE� IN�THE�SOFTWARE�FIELD�

1RE�SCHOOL� KIDS�PROBABLY�HAVE�THE�
WIDEST�RANGE�OF�SOFTWARE� AVAILABLE�
SINCE�SHAPE
�MATCHING�AND� NUMBER�
GAMES�ARE�THE�EASIEST�TO� PROGRAM��
$LOSELY�FOLLOWING�THESE�ARE�PROGRAMS�
FOR�PRIMARY�AGES�WITH� SPELLING
�
ARITHMETIC�AND�GENERAL� CROSSd
CURRICULAR�TOPICS�SUCH�AS�DIRECTION��
FINDING�AND�COMPUTER�APPRECIATION��
)OWEVER
� FOR�SENIORS�THE� RANGE� IS�
RATHER�MORE� LIMITED�� �AGAIN� PLENTY�
OF�MATHS�PROGRAMS
� BUT�THE�
CHOICE� IS� LIMITED�MAINLY�TO�FOREIGN�
LANGUAGE�DRILLERS�AND� INTERACTIVE�
ATLASES�

*F�YOU�HAPPEN�TO�FANCY�SOMETHING�
FOR�THE�WHOLE�FAMILY
� THERE� IS�A�FAIR�
RANGE�AVAILABLE�� �FROM�QUIZZES�TO�
BRAIN�TEASERS�� *T�SHOULD� BE�ADDED�
THAT�SOME�STRATEGY�GAMES�AND� SHOOT��
EM�UPS�APPEARING� IN�THE�BEST�SELLER�
CHARTS�ALSO�HAVE�A�GOOD�DEAL� OF�
EDUCATIONAL�CONTENT
�WITH� REQUIREd
MENTS�OF�LOGICAL� THOUGHT
�MAP��
MAKING�TECHNIQUES�AND�WHEELER��
DEALING�

8HATEVER�YOU� CHOOSE
� BEAR� IN�
MIND�THAT�THE�AGE�GROUPS�QUOTED�ARE�
VERY�FLEXIBLE��:OUNGER�CHILDREN� ENJOY�
GAMES� INTENDED� FOR�OLDER�ONES�AND�
VICE�VERSA�

!24�0!#+!'%3
	"4�4UPERTEST� *SSUE��

5HERE� IS� LITTLE� DOUBT�THAT�WHEN� IT�
COMES�TO�GRAPHICS�FEW�SYSTEMS�CAN�
RIVAL� THE�"MIGAkS�VERSATILITY��"LTHOUGH�
OTHER�SYSTEMS�MAY�BOAST� LARGER�
PALETTES�AND� BETTER�RESOLUTIONS
� NONE�
COME�CLOSE� AT�THE� PRICE�
'URTHERMORE
� THE�"MIGA�S�ACCEPTED�
STANDARD�GRAPHICS�FORMAT
� *''
� HAS�
MEANT�A� HIGH�DEGREE�OF�COMPATIBILITY�
BETWEEN�ART�SYSTEMS�FROM�A�VARIETY�
OF�DEVELOPERS�� *N�EFFECT
� THIS�MEANS�
THAT�THE�USER�WITH� MONEY�TO�BURN�CAN�
USE�THE� BEST�FACILITIES�FROM� A� RANGE�
OF�DIFFERENT�GRAPHICS�TOOLS�WITHOUT�IT�
BEING�NECESSARY�TO�FIDDLE�WITH� AN�
ENDLESS�STREAM�OF�CONVERSION�
UTILITIES�

"RT�PACKAGES� ARE�MOST�OFTEN�
USED� FOR�LEISURE�PURPOSES
� BUT�THEY

CAN�JUST�AS�EASILY�RE�TOUCH� IMAGES�
FROM�DIGITISERS�AND� FRAME�GRABBERS��
4OFTWARE�AUTHORS�USE�THEM�TOO
� FOR�
DEVELOPING�EVERYTHING�FROM�SPRITES�TO�
BACKDROPS�FOR�GRAPHICAL� USER�
INTERFACES�

5HANKS�TO�THE�POWER�OF�THE�
MACHINE�AND� THE�SOFTWARE�QUALITY
�
EVEN�CHILDREN�CAN�BECOME�ACCOMd
PLISHED� ARTISTS�WITH� THE�WIDE� RANGE�OF�
TOOLS�PROVIDED��1HOTON�1AINT�� 
� FOR�
INSTANCE
� HAS�A�SURFACE�MAPPING�
FEATURE��5HIS�ENABLES� PICTURES�TO� BE�
WRAPPED�ON�TO��%�SHAPES� AND�MORE�
BESIDES�� %IGI�1AINT���CAN�COLOURISE�
MONOCHROME� IMAGES��%ELUXE�1AINT���
HAS�ADVANCED�ANIMATION� FACILITIES�
AND� SUPPORTS�A�WIDE� RANGE�OF�SCREEN�
MODES�TOO�

6)$%/
3IGHT
� SO�YOUkVE� SHOT�YOUR�VIDEO�OF�
THE�BEST�MAN�TRIPPING�OVER�A�DRUNKEN�
USHER
� CANNONING� INTO�THE�BRIDE�WHO�
DECIMATES�THE�FIVE�TIER�WEDDING�CAKE�
AND�YOU�WANT�TO�ADD�THE�ODD�CAPTION�
OR�TWO�BEFORE�YOU�SEND�THE�WHOLE�
THING�OFF�TO�+EREMY�#EADLE��7IDEO�
TITLING�HAS�NEVER�BEEN�EASIER�� �ALL�YOU�
NEED�ARE�TWO�VIDEO� RECORDERS� 	ONE�
BORROWED�FROM� NEXT�DOOR�PERHAPS

�
AN�"MIGA
� A�GENLOCK�AND�THE�
SOFTWARE�TO�MIX� IT�ALL� UP�

#ASIC�TITLES�CAN�BE�ADDED�WITH�A�
BIT�OF�IMAGINATION� AND�A�GOOD�PAINT�
PACKAGE�� �SAY�%ELUXE�1AINT�� �BUT
�
FOR�THOSE� REALLY�FANCY�WIPES
� FADES
�
BLURS�AND�THAT�PROFESSIONAL�FEEL
�
CUSTOM�BUILT�SOFTWARE� IS�THE�ONLY�
SOLUTION�

4TRANGELY�ENOUGH
� ALTHOUGH�THERE�
SEEMS�TO�BE�A� LARGE�NUMBER�OF�
GENLOCKS�ON� SALE�THE�AMOUNT�OF�
SOFTWARE� IS�SURPRISINGLY�SMALL�� %ON�T�
LET�THAT�PUT�YOU�OFF
� HOWEVER
�
BECAUSE� AS�ALWAYS�THE�QUALITY�IS�
PRETTY�GOOD��5OP�OF�THE� LEAGUE� 	FOR�
THE�MOMENT
� IS�4CA�A�� ���FONTS
�
SCROLLING�TITLES
� ���BACKGROUNDS
� OVER�
���TRANSITIONS�AND�AN�ANIMATION�
PLAYER�TOO�� � �YER�GETS�WHAT�YER�PAYS�
FORm �� 'OR�OCCASIONAL� USE
� THOUGH
�
THERE�S�ALWAYS�)OME�5ITLER
�WHILE�FOR�
THE�SEMI�PRO�WITH�AN� INTEREST�IN�THE�
TECHNICAL� SIDE�;71�7IDEO�4TUDIO�
PRODUCES�A� SYSTEM�TAILORED� FOR�
PROFESSIONALS�WHICH� HAS�A�SELECTION�
OF�CLOCKS�AND�OTHER�VIDEO�SUNDRIES�

,!.'5!'%3
	"4�4UPERTEST� *SSUE��

*N� BYGONE�DAYS�WHEN���BITS� RULED�THE�
ROOST
� ONE�OF�THE�MOST�POPULAR�
LEISURE� PURSUITS�� �RIVALLING�GAMES�� �
WAS�WRITING�PROGRAMS�� *N� THOSE�DAYS
�
VIRTUALLY�EVERY�HOME�MICRO�CAME�WITH�
A�VERSION�OF�THE�#ASIC� LANGUAGE�BUILT�
INTO�30.�� 	0NE�EXCEPTION�WAS�THE�
+UPITER�"CE
�WHICH�CAME�WITH�'ORTH�
INSTEAD�
�1RIOR�TO�THAT
� #ASIC�HAD�TO�
BE�BOOTED� FROM�TAPE
� A� LONG�AND�
ARDUOUS�PROCESS��5HINGS�HAVE�COME�
A� LONG�WAY�SINCE�THEN
� BUT�THE� ����
BITS� HAVE� RETURNED�TO�THE�OLD�SYSTEM�
WHERE�THE�MACHINE�COMES�FITTED�WITH�
A�BASIC�OPERATING�SYSTEM�AND�
PRECIOUS� LITTLE�ELSE�� #ASIC
� ONCE�
AGAIN
� HAS�GONE�BACK�TO�MASS�MEDIA
� �DISK� IN�THIS�CASE�

"LL� THIS�MIGHT�SEEM� LIKE� A�
THROWBACK
� BUT� IT�OPENS�DOORS�FOR�A�
WIDE�VARIETY�OF�OTHER�PROGRAMMING�
LANGUAGES�AND�EVEN�DIFFERENT

VERSIONS�OF�#ASIC�� 'OR�ACCOMPLISHED�
AND� POTENTIAL� PROGRAMMERS�ALIKE�THIS�
OPENS�UP�NEW�OPPORTUNITIES�� �FROM�
WRITING�SIMPLE�APPLICATIONS�TO�VAST�
NEW�GAMES
� THERE� IS�A� LANGUAGE�
SUITABLE�

#E�CAUTIOUS�WHEN� IT�COMES�TO�
READING�THE� PACKAGING�AND�ADVERTS�
THOUGH��+UST�AS�ANY�PROGRAMMING�
LANGUAGE�TAKES�TIME�TO� LEARN
� ANY�
PROGRAM�TAKES�TIME�TO�WRITE�� *TkS� NO�
USE�GETTING�&UROPRESS�4OFTWAREkS�
".04�#ASIC�AND�EXPECTING�TO�WRITE�A�
BEST�SELLER�IN� TWO�WEEKS� IF�YOU� HAVE�
NO� IDEA�WHAT�1RINT�MEANS�

.OST�MAINSTREAM� LANGUAGES�
HAVE�A�VERSION� IN�THE� PUBLIC�DOMAIN�� �
SO� IF�YOU�WANT�TO�TRY�SOMETHING�WEIRD�
AND�WONDERFUL
� TRY�THERE�FIRST�

7)$'%43
5YPICALLY�THESE�ARE�THE�SORT�OF�LITTLE�
GADGETS�AND� STOCKING�FILLERS�YOU� CAN�
ASK�YOUR�FAVOURITE�AUNTIE�FOR�WHEN�
$HRISTMAS�COMES� AROUND�� 	8HOOPS
�
THERE� *� GO
�GETTING�ALL�COMMERCIAL�


5HERE�ARE� LITERALLY�DOZENS�OF�
GADGETS�AND�EXTRAS�� REPLACEMENT�
MICE�� OPTICAL� MICE�� CORDLESS�MICE�
AND�JOYSTICKS��MOUSE�MATS�� EXTERNAL�
CASES�� KEYBOARD� PROTECTORS�� FANCY�
DISK� LABELS���� AND�SO� IT�GOES�ON�� *F�
YOU�HAVE�A� PARTICULARLY�RICH�AUNTIE
�
YOU�MIGHT�EVEN�CONSIDER�ASKING�FOR�A�
���BIT�GRAPHICS�CARD��:OUkLL� FIND�THESE�
GOODIES�� �AND�MORE�� �LURKING�AMONG�
THE�ADVERTISERSk� LISTINGS� IN�THIS�VERY�
MAGAZINE��WEkVE� LISTED� A�FEW�TO�GET�
YOU� STARTED�

4(%2%�3�-/2%�
$ERTAINLY�� .UCH
�MUCH�MORE��.OST�OF�
THE�SECTIONS� IN�THIS�FEATURE�ONLY�
CONTAIN� A�SHORT� LIST�OF�POSSIBILITIES�
AND�MORE�ARE�BEING�RELEASED� EVERY�
DAY��"MIGA�4HOPPER�WILL� KEEP�YOU�UP�
TO�DATE�WITH�THE� LATEST�RELEASES�� �
HELPING�YOU�MAKE�AN� INFORMED�
DECISION�ON�WHAT�TO�BUY�� )APPY�
SHOPPING�� $%

��7FADBQP
"����DUST�COVER
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7ARIOUS
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,EEP�AN�"����CLEAN
%ISK�#OXES _���� 7ARIOUS 1RICE�DEPENDS�ON�STORAGE
%ISK�DRIVE�CLEANERS _��� 7ARIOUS 8ASTE�OF�TIME�AND�MONEY
&ASYL _��� 5RIIOGIC "N� ARTIST�S�DREAM�DIGITISER
'AT�"GNUS _�� 7ARIOUS 'OR��.B�$)*1�3AM�EARLY�"���
*NTRO�TO�"MIGA _�� 5RILOGIC 7)4�)ELPER�7IDEO
.ONITOR�1LINTH _����� 7ARIOUS 3AISE�MONITOR�HEIGHT
.ONITOR�4WITCHERS _����� 7ARIOUS .ONITOR�57�SHARER
.OUSE�)OUSE _� 7ARIOUS .OUSE�HOLDER
.OUSE�.AT _��� 7ARIOUS 4TOPS�MOUSE�SLIP
0PTICAL�.OUSE _�� (OLDEN� *MAGE "�MOUSE�WITHOUT�A�BALL�
3OBOSHIFT _�� +OSTY�6, "UTO�MOUSE�SWITCHER
5HE�#RUSH _�� (OLDEN�*MAGE o1ENk�THAT�WORKS�LIKE�A�MOUSE
5RACKERBALL _�� 7ARIOUS .OUSE�ALTERNATIVE
7IRUS�,ILLERS _� 1%�-IBRARIES "N�ESSENTIAL�BUY

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



��� -!2+%40,!#%�
34��!,"!.3�
(%243�!,���$'�
4%,�	����
������������

C� 5� " - # � "� /� 4

#%���)#
��". �� ���1.

!-)'!�34!24%2�0!#+
'ULL�"M IGA�����PACK
�8*5)065�$ARTOON�$LASSICS�4CREEN�(EMS�
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�INCLUDING�7IRUS�
,ILLERS
�THE�#EST�4TAR�5REK�AND�OTHER�TOP�QBK�GOMES
�"RCADE�
$LASSICS
� #OARD�$LASSICS
� #EST�LC�THE�6TILITIES
� )OME�PACK� INCLUDING�
8ORD�1ROCESSOR
�4PREADSHEET
� %ATABASE
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OTHER� GAMES��"RCADE�$LASSICS
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���STUNNING�0,�EDUCATIONAL�GAMES�WITH�BEAUTIFUL�PICTURES
�EXCITING�ANIMATION�AND�
MUSIC�THAT�HELP�TO�DEVELOP�NUMBER
�WORD�AND�OTHER�SKILLS��6P�TO���SKILL� LEVELS�
$ONFORM�TO�/ATIONAL�$URRICULUM�REQUIREMENTS�
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�FEATURING�UP�TO�����-EARN�WHILE�YOU�
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SEND� CHEQUE
� POSTAL�ORDER
� BANKERS�D RA F T�O R�O FFIC IA L�O RDE R�
	1-$S
� &DUCATION� AND�(OVERNMENT�BODIES�O N LY 
�TO ��$BMQ��
!3
�(L??VQB�#LJMRQBO�#BKQOB
����->OHBQ�0I>@B
�
3Q��!I?>KP
�(BOQP�!,���$'��1LEASE�NLLOW���WORKING�DAYS�FOR�
CHEQUE�CLEARANCE��4UBJECT�TO �AVAILABILITY
� DESPATCH� IS�NORMALLY�
W ITHIN� ��� HOURS�O F�RECEIPT�O F�CLEARED�PAYMENT�� 1RICES�ORE�CORRECT�
A T�TIM E�O F�GOING� TO� PRESS
� HOWEVER
�WE�ARE�SOMETIMES�FORCED� TO�
CHANGE� THEM
� EITHER�UP�OR�DOWN�� 1LEASE�CHECK�BEFORE�ORDERING��
$%,)6%29�#(!2'%3�� 6,�.AINLAND� 	NOT�)IGHLANDS
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I� 4TAR�-$����COLOUR�PRINTER�WITH�LEADS� � � � � � � � � � � � � � ������ ��� ���
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'LETCHER�7IDEO�'ONTS�GIVES�YOU�AN� INTERESTING�VARIETY�OF�FONTS�FOR�LIVELY�
TEX T�TO�ACCOMPANY�ALMOST��INYTLNNG�YOU�CARE�TO �CREATE�THIS� $HRLBTMAS

J>�J>;�
EI;

3SNBJHMF�EHKKDQR
$ HRISTMAS�SHOPPING�� �

CHILDREN� RUNNING�PELL�MELL�
DOWN� THE�)IGH�4TREET
�
THEIR�SHOES�CRUNCHING�IN�

FRESH� SNOW� LIT�A�WARM�ORANGE� BY�THE�
STREET� LAMPS
� THEIR�FACES�AGLOW�WITH�
AN�EXCITEMENT�THAT�ANTICIPATES�THE�
WARM�FIRES�THEYk LL� SIT�BEFORE�
WHILE�THEY�WAIT�FOR�4ANTA�$LAUS�
AND�DREAM�OF�BRIGHT
� NOISY�PRESENTS�
AND� SUCCULENT�SLICES�OF�TURKEY�
"ND�AS�YOU�WANDER�FROM�SHOP�TO�
SHOP
� AVOIDING�THEIR�HEADLONG�
CHARGES� AND� PLAYFUL� SNOWBALLS
�
WHILE�YOU� STARE� BEWILDERED� AT�
WINDOWS�FULL� OF�SHINY
� EXPENSIVE�
GIFTS
� YOU�CANkT�HELP�THINKING��WHAT�
A�DRAG�

%ECISIONS
� EH �"LWAYS�DIFFICULT
�
ESPECIALLY� IN� THE�COLD�� 5HIS� IS�WHERE�
"MIGA�4HOPPER�COMES� IN��8EkVE�
ASKED� A�NUMBER�OF�OUR� REGULAR�
COLUMNISTS�TO�MAKE� SOME�SUGGESd
TIONS�FOR�THE� IDEAL�$HRISTMAS�PRESENT�
FOR�THE�DISCERNING�"MIGA�OWNER��"ND�
THEY�ALL�COST� LESS�THAN�FIFTY�QUID�

&,%4#(%2�6)$%/�&/.43�
0!#+��
_������ INCLUSIVE�FROM�1%�40'5

��#RYANT�"VENUE
�4OUTHEND�0N�4EA
�
&SSEX�44*��:%�
e�������������������
5HERE�ARE� LOADS�OF�UNIQUE�COLOUR�
FONTS�ON� THIS��� DISK�SET
�WITH�
POTENTIAL� USES� IN�GAMES
� VIDEO
�
GRAPHICS
� PUBLISHING
� PRESENTATION�
AND�SO�ON��"LTOGETHER�THERE�ARE����
FONTS�ON� THE�DISKS
� THOUGH� THERE�
ARE�ONLY����TYPEFACES�� �BECAUSE�
SOME�ARE�SIMPLY�DIFFERENT�
COLOURED� OR�PATTERNED�VARIATIONS�OF�
ONE�FACE�

�@=::�(5AG<5J� �89@J9G�899D�=BHC�
<=G�G57?�5B8�DI@@G�CIH�5�G9@97H=CB�
C:��<F=GHA5G�7F57?9FG

/EVERTHELESS�THERE�S� SOME�
INTERESTING�STUFF�HERE
�ESPECIALLY�THE�
���COLOUR�FONTS�� *F�YOU�WANT�TO�GET�
HOLD�OF�SOME� NEW�FONTS�FOR�YOUR�COLd
LECTION�YOU� COULD�DO�A� LOT�WORSE�THAN�
THIS�� *TkS�A�BIT�OF�A� POT�POURRI
� BUT�
THERE�S� BOUND�TO�BE�A�FEW�THAT�YOUkLL�
FIND� USEFUL�� -OAD�THEM� INTO�YOUR�
GRAPHICS� PROGRAM�AND� HAVE�A� LOOK�

�$�#/.3425#4)/.�+)4
_������FROM�%OMARK
� 'ERRY�)OUSE
�
������-ACY�3OAD
� 1UTNEY
� -ONDON
�
48����13�e�������������
5HIS� PROGRAM� IS� BASED�ON� THE�
'REESCAPE�SYSTEM�DEVELOPED� BY�
*NCENTIVE� AND� USED� FOR�ITS�SUCCESSFUL�
GAMES�ACROSS�MANY�FORMATS�SUCH�AS�
%RILLER�AND�$ASTLE�.ASTER��5OTALLY�
MOUSE� DRIVEN
� IT�ALLOWS�YOU�TO�CREATE
�
RESIZE�AND� PLACE�SHAPES�TO�BUILD�UP�
A� LANDSCAPE�� 5HEN
�WITH� THE�HELP�OF�A�
SIMPLE� PROGRAMMING� LANGUAGE
�
CONDITIONS�ARE�SET�UP�SO�THE� PLAYER�
CAN�NOT�ONLY�MOVE� IN� THREE�
DIMENSIONS�THROUGH�YOUR� LANDSCAPE
�
BUT�CAN� INTERACT�WITH� THE�OBJECTS�THEY�
FIND��"�VERY�INFORMATIVE�7)4�VIDEO�
TAPE� IS� INCLUDED�WHICH� TAKES�THE�
NEWCOMER�THROUGH� THE�BASIC�SCREEN�
OPTIONS� IN� A�STEP�BY�STEP�MANNER�� �
MAKES�THE�MANUAL�MUCH�EASIER�TO�
FOLLOW�AFTERWARDS�� 6NLIKE�MANY�
CREATORS�YOU�DONkT�NEED�ARTISTIC�
ABILITY�TO�COPE�WITH� THIS�ONE�� �SIMPLY�
USE�THE�BUILDING�BLOCKS�SUPPLIED�TO�
CREATE�YOUR�FANTASY�

-/342!
_��	+AMDISK���
� FROM�+".
� ���
(REATFIELDS�%RIVE
� 6XBRIDGE�
6#���2/�S ������������
1ICTURE�VIEWERS�DO�HAVE�A� HARD�
TIME�OF�IT��5HERE�THEY�ALL� ARE
�
JUMPING�THROUGH�ALL� SORTS�OF�FLAMING�
HOOPS� IN�ORDER�TO�DISPLAY�A�PICTURE
�
AND�THE�PICTURE�GETS�ALL� THE�ATTENTION�
AND� PRAISE�� *TkS� A�SMALL�WONDER�THAT�
THEY�SOMETIMES�GET�THE� HUMP�AND�
CRASH� THE�COMPUTER��8OULDNkT �YOU 

4EBASTIANO�7IGNA�S�SHAREWARE�
PICTURE�VIEWER
�.OSTRA
� IMMEDIATELY�
GRABS�YOUR�ATTENTION� BY�TRYING�	AND�
ALMOST�SUCCEEDING
�TO�BE�ALL�THINGS�
TO�ALL� PEOPLE�� *T�WILL� DISPLAY�ANY�
*''�*-#.� PICTURE�OF�ANY�SIZE
� PLUS�
4)".
� %YNAMIC�)".� AND�%YNAMIC�
)I�3ES
� ALTHOUGH� IT�CALLS�/EW5EK�S�
FREEWARE�%YNA�4HOW�PROGRAM�
TO�DISPLAY�THE� LAST�TWO�TYPES�� *F�
ANY�PICTURE� IS�TOO�BIG�TO�DISPLAY�ON�
THE� SCREEN� 	INCLUDING�4)".�
�YOU�
CAN�SCROLL� AROUND� IT�BY�USING�THE�
ARROW�KEYS�� *TkS�BEEN�TRIED� UP�TO�
�
����BY��
����PIXELS� BY�THE�AUTHOR
�
WHICH� IS� ���HI�RES� SCREENS�WIDE� BY���
HI�RES�SCREENS�HIGH�

*F�THIS�WAS�ALL�.OSTRA�DID
� THEN� IT�
WOULDNkT �BE�MUCH�TO� SHOUT�ABOUT�
#UT� IT�HAS� A� HOST�OF�ARGUMENTS�THAT�
CAN�BE�USED�ON� THE�COMMAND� LINE�OR�
IN�THE�5OOL�5YPES�GADGET�OF�ITS� ICONkS�
INFO�REQUESTER�

4MALL� PICTURES� 	BRUSHES
�FOR�
EXAMPLE
�CAN�BE�FORCED� INTO�THE

�4GHR�FTHCD�HR�RODBHEHB@KKX�
CDRHFMDC�VHSG�SGD�@HL�NE�
KD@UHMF�XNT�LNQD�SHLD�SN�DMINX�
@KK�SGNRD�EDRSHUD�@BSHUHSHDR��

#KHEE�2@LRG@V

CENTRE�OF�THE�DISPLAY
� COLOUR�CYCLING�
CAN�BE�TURNED�ON
� FLAGS�CAN�BE�SET�SO�
THAT�ALL� PICTURES� IN� A�SPECIFIED�
DIRECTORY�ARE�DISPLAYED�ONE�AFTER�THE�
OTHER
� A�DELAY�VALUE�CAN� BE� SPECIFIED�
AND�YOU� HAVE�THE�CHOICE�OF�FOUR�
SPEEDS�OF�FADE�IN� PLUS�DOUBLE�
BUFFERING�SO�THAT�ONE�PICTURE� LOADS�
WHILE�ANOTHER� IS� BEING�DISPLAYED
� AND�
THEN�THE�SECOND� INSTANTLY�REPLACES�
THE�FIRST�

5HE�MOUSE�POINTER�CAN�BE� HIDDEN�
AND�THE� KEYBOARD�CAN�BE� LOCKED�OUT�
SO�THAT�YOU� CAN� LEAVE�YOUR�SLIDESHOW�
UNATTENDED�WITHOUT�THE�DANGER�OF�A�
SPOTTY�OIK�MESSING� IT�UP�BY�POKING�
THE�SPACE�BAR�

:OU�CAN�EVEN�SAVE�ON�GRAPHICS�
MEMORY�BY�SPECIFYING�A�ZERO�BITPLANE
�
NO�COLOUR�8ORKBENCH� FOR�THE� DURATION�
OF�THE� SLIDESHOW�� *� KID�YOU� NOT�

5HESE�ARE�JUST�A�FEW�EXAMPLES
�
THERE� ARE�A�DOZEN�MORE�FEATURES�THAT

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



#( 2 ) 3 4-! 3 � 3 0 % # ) ! ,

4TUDIO�.ASTER�S�."���.*%*� "NALYSER�IS� IDEAL�FOR�GAINING�
INFORMATION�ON�THE�NOTES�YOU�PLAY�ON�YOUR�KEYBOARD
MAKE�.OSTRA�PROBABLY�THE�MOST�
VERSATILE�"MIGA�PICTURE�VIEWER�
AVAILABLE��8HOOPS
� ALMOST�FORGOT�TO�
MENTION� THAT�.OSTRA�USES�ARP�LIBRARY�
FOR�ITS�FILE� REQUESTER
� AND� IT�WON�T�
WORK�WITHOUT� IT�

3/5.$�%.(!.#%2
_������FROM�0MEGA�1ROJECTS

���%ERWENT�$LOSE
�$ULCHETH
�
8ARRINGTON
�8"���%:�
e������������
5HE�"MIGAkS�SOUND�CAPABILITIES� TEND�
TO�OUTSTRIP�THE� REPRODUCTION�FACILITIES�
OF�MOST�TELEVISIONS�AND�MONITORS��
0NE�METHOD� OF�OVERCOMING�THIS� IS� TO�
HOOK�THINGS�UP�TO�YOUR�HI�FI
� BUT�A�
MUCH� NEATER�AND�EASIER�METHOD� IS�
THE�4OUND�&NHANCER�� $ONSISTING�OF�A�
BOX�MEASURING�AROUND�� mX�� mX�� m�
TOGETHER�WITH�A�THROUGH�CONNECTOR�FOR�
THE� SERIAL� PORT�AND� A�COUPLE�OF�AUDIO�
SOCKETS
� IT� IS�A�DEVICE�WHICH�
PRODUCES�AN�UNBELIEVABLE�DIFFERENCE�
IN�OUTPUT��8ITHOUT�ANY�AMPLIFICATION�
IT�CLEANS�UP�THE�SOUND�QUALITY�TO� THE�
EXTENT�THAT�YOU�D� SWEAR�THE�"MIGA�
WAS�PLAYING�VIA� AN�EXPENSIVE� HI�FI��
8HEN�SWITCHED�OFF�AGAIN� IT�FEELS�
LIKE� HAVING�COTTON�WOOL� PLUGS� IN�
YOUR�EARS
� EVEN�WITH� A� ����4�
*DEAL� FOR�MUSIC�ENTHUSIASTS�AND�
GAMES�FREAKS�

4(%�-!���-)$)�
!.!,93%2
_���FROM�4TUDIO.ASTER
� 6NIT� �A
�
4TUDIO�.ASTER�)OUSE
�$HAUL�&ND�
-ANE
� -UTON
� #EDS
� -6���&;�
A ������������
$OME�$HRISTMAS�MORNING�WHEN�YOU�
HAVE�TROUBLE� SETTING�UP�YOUR�NEW�
.*%*�GEAR�YOU�MIGHT�BE�GLAD�THAT�
SOMEONE�THOUGHT�TO�BUY�YOU� A�
4TUDIO.ASTER�."���.*%*�"NALYSER��
*T�S�ABOUT�THE� SAME� SIZE�AS�A�GUITAR�
TUNER
� HAS�AN�ON�OFF�SWITCH
� CAN�BE�
BATTERY�OR�MAINS�ADAPTER�POWERED�
AND� HAS�TWO�.*%*� SOCKETS
� NAMELY�
.*%*� */� AND�.*%*�5)36��5HE�."���
READS�.*%*� DATA�AS� IT�PASSES� THROUGH�
THE�UNIT
� IDENTIFIES� IT
� AND� THEN�
DISPLAYS�THE� RESULTS�ON�A�SET�OF�
-&%kS� SITUATED�ON�A�FRONT�PANEL�
DISPLAY�� 5O�USE� IT�YOU�JUST�PLUG�THE

."��� INTO�THE�

.*%*� LINE� AND� LOOK�
AT� IT�� � IT�REALLY�IS� AS�
SIMPLE� AS�THAT�

5HE� RIGHT�HAND�
SIDE� OF�THE�."���
DISPLAY� IS�A� BANK�OF��
CHANNEL� INDICATORS��
5HESE�ENABLE�YOU�
TO�TELL� IMMEDIATELY�
WHICH�.*%*�
CHANNELS� ARE�BEING�
USED��"S�YOU� PLAY�
NOTES�ON�A�
KEYBOARD
� THE� LEFT�
HAND� SIDE�OF�THE�
DISPLAY�BURSTS� INTO�
LIFE�DISPLAYING�
DETAILS�OF�WHAT�
MESSAGES�ARE�

BEING� RECEIVED�BY
� OR�ARE�PASSING�
THROUGH
� THE�."���ANALYSER��5HEREkS�
AN� j"LL� /OTES�0 FF� INDICATOR�WHICH�
IDENTIFIES�A�SPECIAL� .*%*�MESSAGE�
USED�AS�A� jPANIC� BUTTONk�MESSAGE
�
AND�OF�COURSE�ALL� OF�THE�USUAL� NOTE��
ON�NOTE�OFF�MESSAGES�ARE�DETECTED��
1OLYPHONIC� PRESSURE�	IE� REAL�
POLYPHONIC�AFTERTOUCH
�AND�CONTROL�
CHANGE�MESSAGES�ARE�DETECTED�AND�
PROGRAM�CHANGE�MESSAGES�HAVENkT�
BEEN� LEFT�OUT�EITHER�

4(%� &4�� 0!4#(�
#/--!.$%2
_������	PLUS�_��1�1
� FROM�
'ORE'RONT�5ECHNOLOGY
� ��3EBECCA�
(ARDENS
�4ILVER�&ND
�8ITHAM
� &SSEX
�
$.���43�S �����������
"�USEFUL� ADDITION�TO�THE�.*%*�
MAESTRO�S�ARSENAL� IS� A�PORTABLE�UNIT�
WHICH�CAN�GENERATE�.*%*�MESSAGES�
AND� HERE�'ORE'RONT�5ECHNOLOGY�S� '5��
1ATCH�$OMMANDER�MAKES�A�GOOD�
CHOICE�� *T� IS� A� HAND� HELD
� BATTERY�
POWERED� UNIT� INTENDED� FOR�USE�AS�A�
GENERAL�.*%*� REMOTE�CONTROLLER�AND� IT�
HAS���DIFFERENT�MODES�OF�OPERATION�

5HE� '5��WILL�FUNCTION�AS�A� PATCH�
COMMAND�TRANSMITTER�WHICH� CAN�
TRANSMIT�A� PATCH�MESSAGE�ON�ANY�	OR�
ALL
� .*%*� CHANNELS�� *N� ADDITION� TO�
THIS
� ��SUCH� SETTINGS�CAN�BE�STORED�
SO�THAT�THEY�CAN� BE�RECALLED� USING�A�
SINGLE� KEYPRESS�	THIS�DATA� IS� RETAINED�
WHEN� THE�UNIT� IS�SWITCHED�OFF
�� 5HERE�
ARE�SYSTEM� AND�CHANNEL� FILTER�MODES�
WHICH�ENABLE�YOU� TO�FILTER�UNWANTED�
.*%*� MESSAGES� FROM�YOUR�.*%*�DATA�
AND�YOU� CAN�EVEN� USE�THE�'5��TO�
SWITCH� RUNNING�STATUS�ON�OR�OFF�	DATA�
SENT�USING�RUNNING�STATUS�CAN�
THEREFORE�HAVE�THE� STATUS� BYTES� REd
INSERTED� INTO�THE�.*%*� STREAM
��5HE�
'5��ALSO� INCLUDES�A�.*%*�CLOCK�
GENERATOR�AND�A�.*%*� LEAD�TESTER�� �
IT kS� A�HANDY�GADGET�TO� HAVE�AROUND�

-)$)� ).4%2&!#%
_������FROM�0MEGA�1ROJECTS�
h ������������
%ON�T�FORGET�THAT�ANYONE�WANTING�TO�
USE�THE�"MIGA�FOR�.*%*� APPLICATIONS�
IS� DEFINITELY�GOING�TO� NEED� A�.*%*�
INTERFACE��:OUkLL� FIND�QUITE�AN� ARRAY�OF

THESE�AT�YOUR�LOCAL�
"MIGA�DEALERS�AND�
IN�THE�MAGAZINE�
ADVERTS��"�.*%*�
INTERFACE�FOR�AN�
"MIGA� IS� QUITE�A�
SIMPLE�AFFAIR�WHICH�
PLUGS� INTO�THE�
"MIGA�S�SERIAL� PORT�
*TS�BASIC� PURPOSE� IS�
TO�PROVIDE� SUITABLE�
SIGNAL� CHARACd
TERISTICS
� THE�SIGNAL�
OPTO�ISOLATION�AND�
MOST� IMPORTANT�OF�
ALL���� THE� RIGHT�
PHYSICAL� CONNECd
TIONS� 	IE�A�.*%*�*/
�
A�.*%*�065�AND
USUALLY�A�.*%*�5)36�5HE�'5��1ATCH�$OMMANDER� IS�A�USEFUL�GADGET�TO�HAVE�AT�
%*/� CONNECTOR
�� HAND�� *T�S �TOTAL�.*%*� CONTROL� IN�THE�PALM�OF�YOUR�HAND

0MEGA�1ROJECTS�
SUPPLY�A� USEFUL�
"����"�����
INTERFACE�WHICH� IS�
BUILT� INTO� A� %�
CONNECTOR�� *T�PLUGS�
INTO�THE�"MIGA�S�
SERIAL� PORT
� COMES�
COMPLETE�WITH� TWO�
LEADS�WHICH�CAN�
PLUG�DIRECTLY� INTO�THE�
.*%*�GEAR�AND�CONd
TAINS� -&%� INDICATORS�
WHICH� FLASH�WHEN�
.*%*� DATA� IS� BEING�
TRANSMITTED�OR�
RECEIVED��5HE�-&%�
INDICATORS�ARE� BY�NO�
MEANS�ESSENTIAL�
BUT�SINCE�THEY�CAN�
HELP�WITH� FAULTd
FINDING�THEY�ARE�
ALWAYS�A�USEFUL� EXTRA�TO� HAVE�

'OR�THE�MORE�MATHEMATICALLY�MINDED�AMONST�YOU
� -=G::�
�>B:CH>DC6A��DBEJI:G� G6E=>8H�IS�A�MINE�OF�INFORMATION

&5.$!-%.4!,3�/&�
4(2%%�$)-%.3)/.!,�
#/-054%2�'2!0()#3
BY�"LAN�8ATT
_������FROM�"DDISON�8ESLEY�
*4#/�������������
*F�YOU� NEED� TO�KNOW�MORE�ABOUT�
UNDERLYING�CONCEPTS�AND�ALGORITHMS�
IN�USE� IN�GRAPHICS� PROGRAMMING�THIS�
IS�ONE�OF�THE� BEST�BOOKS�AVAILABLE�� *T�
COVERS�BASIC��%�THEORY
� REFLECTION
�
SHADING
� RENDERING�	INCLUDING�HIDDEN�
SURFACE� REMOVAL

� RAY�TRACING
�
ANIMATION�AND�MORE�� 4OME�
MATHEMATICAL� BACKGROUND
� MAINLY�A�
KNOWLEDGE�OF�MATRIX�NOTATION
� IS�
ASSUMED
� BUT�ON� THE�WHOLE� THIS� BOOK�
IS�VERY�READABLE�� 5HE�EXAMPLES�ARE�
EXCELLENT�	ALGORITHMS�ARE�MOSTLY� IN�
1ASCAL� OR�1ASCAL�ISH� PSEUDOCODE
�
WITH� SUPERB�COLOUR�ILLUSTRATIONS�

0!'%3%44%2�))
BY�(OLD�%ISK
_������FROM�4OFTSTORE
� ����#ATH�
3OAD
�4LOUGH�4-���+"�
e�������������
1OINT�OUT�AT�ANY�SUB�_���%51�
PACKAGE�FOR�ANY�MAKE�OF�COMPUTER�
AND�YOUkLL�GET�THE�SAME� REACTION

EVERY�TIME�� j$ANkT�BE�MUCH�COP�FOR�
THAT�PRICE�k

5HE�FIRST�VERSION�OF�1AGE4ETTER�
WASNkT�WORTH�A�PAIR�OF�MARINATED�
DINGO�S� KIDNEYS�� *� MEAN� IT�WAS�
TERRIBLE��7ERY�CLOSE�TO�USELESS� IN� FACT��
"ND� BECAUSE� IT� IS� STILL� SOLD� IN� SOME�
CHEAP� jHOME�OFFICEk� BUNDLES�WORD�OF�
MOUTH�HAS�GOT�AROUND� THAT�1AGEd
4ETTER�IS� NOT�ALL� ITkS�CRACKED� UP�TO�BE�

#UT�1AGE4ETTER�**�IS�DIFFERENT
�
LITERALLY�DIFFERENT
� BEARING�NO� RELATION�
AT�ALL� TO�THAT�EARLY�VERSION�� *TkS�
BASICALLY�A�CUT�DOWN�VERSION� OF�
1ROFESSIONAL�1AGE���� �� THE� ONLY�
IMPORTANT�THINGS�MISSING�ARE�COLOUR
�
1OST4CRIPT�OUTPUT�AND� THE�ABILITY�TO�
ROTATE�TEXT�AND�GRAPHICS�

3ECENTLY�A�DISTRIBUTOR�ASKED�ME�
TO�USE�1AGE4ETTER�**�TO�PRODUCE� AN�
"�� LEAFLET�TO� PROMOTE�1AGE4ETTER�**��
6SING�A�VARIETY�OF�STRUCTURED�CLIP�ART
�
*''�SCANS
� $OMPUGRAPHIC�FONTS� 	YES
�
14**� SUPPORTS�$(�FONTS� AND� COMES�
WITH�TWO�OF�THEM�
�AND� A�BITMAPPED�
FONT
� IT�TOOK�ME����MINUTES� TO�
PRODUCE� A� LEAFLET�THAT�COULDNkT �HAVE�
BEEN�DONE�ANY�BETTER�WITH�11AGE
�
1AGE4TREAM�OR�4AXON�1UBLISHER�

*F�YOU�WANT�TO�GET� INTO�DESKTOP�
PUBLISHING
� AT�UNDER�_���1AGE4ETTER�
**�IS�THE� PERFECT� INTRODUCTION�

".*("�4)011&3�o �*446&���o �+"/6"3:� ����
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$REATING�SUCH�STARTLING�FACES�COULD�BECOME�SECOND�NATURE� IF�YOU�GRAB�
YOURSELF�A�COPY�OF�THE�ESSENTIAL� "B6<>C:��DBE6C>DC�

42!.372)4%�� ��
BY�(OLD�%ISK
_������FROM�4OFTSTORE
�����#ATH�
3OAD
�4LOUGH�4-���+"�
e������������
5HE� 5RANS8RITE�WORD�PROCESSOR�
SUFFERS�FROM�THE�SAME�MISCONCEPTION�
PEOPLE� HAVE�ABOUT�1AGE4ETTER�**�� �
THAT� IS
� IT�CAN�T�BE�ANY�GOOD� IF�IT�COSTS�
SO� LITTLE�

8ELL
� IT�DEPENDS�WHAT�YOU�WANT�
TO�DO�WITH� A�WORD� PROCESSOR�� *F�YOU�
WANT�TO� IMPORT�AND� PRINT�GRAPHICS
�
5RANS8RITE�WONkT �BE� A� LOT�OF�HELP�TO�
YOU�� *F�YOU�WANT�8:4*8:(�DISPLAYS�
AND�MULTIPLE�FONTS�AND� PRETTY�COLOURS
�
5RANS8RITE�WILL� BE� A� POOR�CHOICE�OF�
WORD� PROCESSOR�

#UT� IF�YOU�WANT�NO�MORE�THAN�A�
LIGHTNING�QUICK�WORD� PROCESSOR�WITH�A�
SPELLING�CHECKER�� �WHAT�THE�GROOVY�
CROWD� IS� REFERRING�TO�AS�A� jTEXT�
ENGINE�� � �THEN� 5RANS8RITE� IS� AMAZING�
VALUE�AT� ITS� RECOMMENDED� RETAIL�
PRICE
� LET�ALONE�THE�SUB�_���PRICE�
TAGS� *kVE�SEEN� IN�MAIL� ORDER�ADVERTS�
AND�THE�STUNNINGLY� LOW�_��� *kVE� SEEN�
IT�GOING�FOR�AT�COMPUTER�SHOWS�

"ND�DONkT�WRITE�OFF�5RANS8RITE�IF�
YOU�WANT�TO�CREATE� NEAT�BLACK�AND��
WHITE�DOCUMENTS�THAT� INCLUDE�
GRAPHICS�� *NSTEAD�OF�RUSHING�OUT�TO�
BUY�ONE�OF�THE�GRAPHICS�BASED�WORD�
PROCESSORS� LIKE�&XCELLENCE�
� 1RO8RITE�
OR�8ORDWORTH
�YOU�SHOULD� SERIOUSLY�
CONSIDER�BUYING�5RANS8RITE�AND�
1AGE4ETTER�**�INSTEAD�� �WRITE�YOUR�
WORDS�WITH� 5RANS8RITE�AND� IMPORT�
THEM� INTO�1AGE4ETTER�**�TO�GET�TOP�
QUALITY�$OMPUGRAPHIC�FONT�OUTPUT�AT�
THE� HIGHEST� RESOLUTION�YOUR�PRINTER�
CAN�MANAGE�

4(%�)-!').%�#/-0!.)/.
BY�%AVID�%UBERMAN�
_�����
� INCLUSIVE
� FROM�.OTION�#LUR�
1UBLISHERS��"VAILABLE� IN�THIS�COUNTRY�
FROM�"LTERNATIVE� *MAGE
� �� -OTHAIR�
3OAD
�"YLESTONE
� -EICESTER

-&�� �2#�e�������������
'ROM�THE�APTLY�NAMED� .OTION� #LUR�
1UBLISHING�COMPANY�COMES�THIS�
SOFTBACK�BOOK�OF�HINTS
� TIPS�AND�
TUTORIALS�FOR�USERS�OF�*MPULSEkS�
*MAGINE��%�ANIMATION� PROGRAM
�
WHICH�CAN�OFTEN� BE� RATHER�DIFFICULT�TO�
USE�BUT�WHICH�CAN� PRODUCE� STUNNING�
RAY�TRACED� RESULTS�

5HOUGH�THE�BOOK� IS�FAR�MORE�
UNDERSTANDABLE�AND� USEFUL� THAN� THE�
PROGRAM�S�MANUALS�THERE�ARE�STILL�
SOME�GAPING�HOLES�� 'OR�EXAMPLE
�
*MAGINEkS�'ORMS�&DITOR
�WHICH� *� THINK�
IS� RATHER�DIFFICULT�TO�UNDERSTAND�AND�
OUGHT�TO� HAVE�BEEN�BETTER�EXPLAINED�
HERE
� IS�VERY�QUICKLY�GLOSSED�OVER�

#UT�FOR�SEASONED� *MAGINE�USERS�
THERE� ARE�SOME�FLASHES�OF�INSPIRATION�
WITHIN�THE�COVERS�OF�THIS�WELCOME�
BOOK�AND� ITS�ACCOMPANYING�DISK�

8HILE�THE� *MAGINE�$OMPANION�
CERTAINLY�DOESN�T�ANSWER�ALL� THE�
QUESTIONS�YOUkLL� HAVE� IF�YOU� USE�
*MAGINE�REGULARLY
� IT�WILL� PROBABLY

MAKE�YOU�THINK�ABOUT�DUSTING�OFF�
YOUR�COPY� IF�YOUkD�JUST�PLAIN�GIVEN� IT�
UP�AS� SOMETHING�YOU�WOULD� NEVER�GET�
TO�GRIPS�WITH�� "ND�ANY�HELP�FOR�
*MAGINE�USERS� IS�WELCOME�

$%3)'.�&/2�$%3+4/0�
05",)3().'
BY�+OHN�.ILES
_������FROM�$OMPUTER�.ANUALS
����
-INCOLN�3OAD
�0LTON
� #IRMINGHAM�
#����1"�A �������������
%ESKTOP�PUBLISHING� IS�ALL� ABOUT�
DESIGN�� *T�S�THE�NOT�THE�SIZE�OF�THE�
PACKAGE
� IT�S�WHAT�YOU�DO�WITH� IT�

5O�THE� FORTUNATE�FEW
� DESIGN�
COMES�NATURALLY
� THE� REST�OF�US�HAVE�
TO� LEARN� IT��0BVIOUSLY�THE�BEST�WAY�TO�
LEARN� IS�TO�TAKE�A�COURSE�AT�NIGHT�
SCHOOL� OR�COLLEGE
� BUT� IF�YOU�DONkT�
HAVE�THE�TIME�OR�THE�MONEY�FOR�THAT
�
THE�NEXT�BEST�THING� IS�TO� READ�A�BOOK�
ON� THE�SUBJECT�AND�PUT�THE�ADVICE�
WITHIN� THAT�BOOK� INTO� PRACTICE�

5HERE�ARE�STACKS�OF�BOOKS�ON�
DESKTOP�PUBLISHING
� BUT� *kVE�YET�TO�
COME� ACROSS�A�BETTER�ONE�FOR�THE�
NEO�PUBLISHER�THAN�%ESIGN�'OR�
%ESKTOP�1UBLISHING�BY�+OHN�.ILES�
*T�S�WRITTEN� IN�AN�ENTERTAINING�AND

EASY�TO� UNDERSTAND� STYLE
� THERE� ARE�
HUNDREDS�OF�EXAMPLES�TO�GUIDE�YOU
�
AND�EVERY�PAGE�CONTAINS�AT� LEAST�ONE�
PIECE�OF�CLASSIC�DESIGN� ADVICE�

*TkS�A�FRONT�TO�BACK�BOOK�� �BY�THAT
*� MEAN�THAT�YOU�
MUST�START�AT�PAGE�
ONE�AND� READ� THE�
REST�OF�THEM� IN�
STRICT�NUMERICAL�
ORDER�� 5HE�FIRST�
SECTION� IS�CALLED�
j#EFORE�YOU� STARTk�
AND�TALKS�ABOUT�
IDENTIFYING�WHAT�THE�
DOCUMENT� IS�
INTENDED� FOR�AND�
HOW�THE� READER�IS�
GOING�TO� USE� IT�
'ROM�THERE�WE�
MOVE�THROUGH�
TYPEFACES�AND�
TYPESETTING
� PAGE�
GRIDS�AND� LAYOUT
�
WORD�AND� PASSAGE�
EMPHASIS
� TITLE�
PAGES
� USING�
ILLUSTRATIONS
� COVER�
DESIGN
� COLOUR
�
BINDING
� PAPER


REPRODUCTION
� PLANNING�AHEAD����
CONCLUDING�WITH� A�DISCUSSION�ON�
ESTABLISHING�A� �HOUSE�STYLEk� AND�
CORRECTING�COPY�

*T�S�A�BIG�STATEMENT�THAT�WILL� HAVE�
SOME�PURISTS�SCREAMING�DOWN�MY�
NECK
� BUT� *� SAY�THAT�THIS� BOOK� IS�THE�
ONLY�%51�DESIGN�GUIDE�YOUkLL� EVER�
NEED�

350%2$50%2
_��	+AMDISK���
� FROM��+".
� ���
(REATFIELDS�%RIVE
� 6XBRIDGE�
6#���2/�e������������
'ORGET�%ISKCOPY�AND� ALL� THOSE�OTHER�
"MIGA%04�FLOPPY�DUPLICATING�
COMMANDS�AND�UTILITIES
�GET�HOLD� OF�
4EBASTIANO�7IGNAkS�DEEPLY�WONDERFUL�
AND�SHAREWARE�4UPER%UPER�

5OTALLY� *NTUITION�BASED
�YOU�CAN�
COPY�A� FLOPPY�	0'4�OR�''4
� INTO�A�
3".� BUFFER�OR�A�FILE�ON�YOUR�HARD�
DRIVE
� THEN� COPY�FROM�THAT�BUFFER�OR�
FILE�TO�UP�TO�FOUR�FLOPPIES� AT�ONCE� IN�
JUST�����SECONDS�VERIFIED� OR����
SECONDS�UNVERIFIED�� *F�YOUkRE� RUNNING�
A�1%� LIBRARY�AND�YOUkVE�GOT�A� LOT�OF�
DUPLICATIONS�TO�MAKE
� 4UPER%UPER�
HAS�AN�"UTO�BUTTON� SO�THAT�ALL�YOU�
HAVE�TO�DO�TO� IS�STICK�A�DISK� IN�THE�
DRIVE�FOR�IT�TO�START�COPYING��"ND� *F�
YOUkRE� USING�SLIGHTLY�DODGY�DISKS�YOU�
CAN�SET�THE�NUMBER�OF�RETRIES�
4UPER%UPER�SHOULD�ATTEMPT�BEFORE�
GIVING�UP�AND� LOGGING�AN�ERROR�ON� THAT�
TRACK�ON�THAT�DRIVE�

*Tk LL� EVEN�FORMAT�FOUR�DISKS� AT�
ONCE
� SPEAK�TO�YOU
� AND� SHUT�DOWN�
8ORKBENCH� IF�YOU�RE�SHORT�OF�MEMORY�

/0%2!4).'�3934%-�
#/.#%043
	THE�"LTERNATE�&DITION
� BY�"BRAHAM�
4IBERSCHATZ�AND�+AMES�-�1ETERSON�
_������FROM�"DDISON�8ESLEY�
*4#/�������������9
8HEN�YOU�VE�FINSHED�EATING�AND�
DRINKING�YOURSELF�SILLY
� AND�HAVE�
BECOME�BORED�WITH�MAKING�PAPER�
AEROPLANES�FROM�THE�PAGES�OF�THE

(E:G6I>C<�,NHI:B��DC8:EIH�� �THE�BOOK�OF�KNOWLEDGE

".*("�4)011&3�o �*446&���o �+"/6"3:� ����� ?
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�:H><C�;DG��:H@IDE�)J7A>H=>C<��H::� PAGE���
�WILL�
ENTERTAIN�YOU�WHILE�YOU� LEARN
� IT�S �THE� BEST�OF�THE�BUNCH

"MIGA�30.�,ERNEL�.ANUALS
�YOU�
MIGHT�DECIDE� THAT�YOU� NEED�A�BIT�OF�
HELP�WITH� THOSE�WEIRD�AND�WONDERFUL�
� �4 �TERMS�THAT�MOST�"MIGA�
DOCUMENTATION� ASSUMES�YOU�
UNDERSTAND�� *F�YOU�ARE� INTO�THIS�
HEAVYWEIGHT�AREA�THEN�THE�����
PAGES�OF�0PERATING�4YSTEM�$ONCEPTS�
MIGHT�BE�JUST�THE�THING�

5HIS�BOOK
� FIRST�PRINTED� IN� ����
�
PROVIDES�ONE�OF�THE�MOST�ACCESSIBLE�
ACCOUNTS�OF�OPERATING�SYSTEMS�AND�
THEIR�DESIGN� AVAILABLE�TODAY��5HE�
THIRD� 	ALTERNATE
�EDITION� SERVES�TWO�
PURPOSES�� FIRSTLY
� IT�AIMS�TO�BRING�THE�
EXISTING�TEXT�UP�TO�DATE� AND�SECONDLY
�
IT�PROVIDES�GREATER�EMPHASIS�ON�
CONCURRENCY�

5HE� FIRST�CHAPTER�PROVIDES� A�
HISTORICAL� INTRODUCTION� TO�THE� SUBJECT��
SIMPLE� SINGLE�USER�SINGLE�JOB�
SITUATIONS�	THE� USE�OF�SPOOLING
�
BUFFERING�ETC

�ARE�USED� TO� ILLUSTRATE�
THE�BENEFITS�OF�IMPROVING�PROCESSOR�
UTILISATION�� 'ROM�HERE�THE� NATURAL�
EXTENSION� TO�MULTI�PROGRAMMED�
AND�TIME�SHARING�SYSTEMS
�WHICH�
RESULT� IN�THE� NEED�FOR� *�0�AND�
MEMORY�PROTECTION� SCHEMES
�
IS�MADE�

'OLLOWING�THIS�COME�CHAPTERS�
WHICH� PROVIDE�THE� BASIC�FRAMEWORK�
FOR�MODULAR� LAYER�BASED�OPERATING

SYSTEMS�AS�THEY�
ARE� RECOGNIZED�
TODAY��5HIS�
INCLUDES�DEALING�
WITH� ENVIRONMENTS�
WHICH� SUPPORT�
CONCURRENT�
PROCESSES
�
DISCUSSIONS�OF�THE�
SPECIAL� PROBLEMS�
CONCERNING�
SEMAPHORES
�
DEADLOCK
SITUATIONS
� GENERAL�
RESOURCE�COd
ORDINATION� AND�
INTER�PROCESS�
COMMUICATION�
5HIS� BOOK�DOES�NOT�
DEAL�WITH� THE�
"MIGAkS�OPERATING�

SYSTEM� AS� SUCH�BUT�OBVIOUSLY�MUCH�
OF�THE�MATERIAL�WILL� BE�OF�GREAT�
INTEREST�TO�THE�SERIOUS�"MIGA�
PROGRAMMER��5HE�BOOKkS�GREATEST�
STRENGTH� IS�THAT� IT�OFFERS�FULL� COVERAGE�
OF�THE� IDEAS�WHICH� UNDERPIN�GOOD�
OPERATING�SYSTEMS�

42!#%9
_�����FROM�4IDE8ISE
� 10�#OX��
�
5OTNES
�%EVON�52�� �&/
'OR� INEPT�ARTISTS� ATTEMPTING�TO�COPY�
A�PRINTED�PICTURE�TO�THE� SCREEN
�
EVEN�TRACING�THE�OUTLINES�OF�A� PICTURE�
WITH�THE�MOUSE� IS� FRAUGHT�WITH�
DIFFICULTIES��8HAT�DO�YOU�DO�WHEN�THE�
LINE�YOU�RE�TRYING�TO�FOLLOW�VANISHES�
UNDERNEATH� THE�MOUSE �5HE�ANSWER�
IS�A� LITTLE�GADGET
� APTLY�NAMED�5RACEY��
5HIS� IS� A�PLASTIC�WIDGET�THAT�ATTACHES�
TO�EITHER�SIDE�OF�YOUR�MOUSE��
$ONSISTING�OF�A�CLEAR�PLASTIC�DISC�
WITH� CROSSHAIRS�BUILT�IN
� IT�ALLOWS�YOU�
TO�FOLLOW�A�PICTURE�OUTLINE�WITHOUT�
LOSING�SIGHT�OF�THE� PICTURE� ITSELF��
"LTHOUGH� PERHAPS�A� LITTLE�EXPENSIVE�
FOR�WHAT�YOU�GET
� IT�S� USEFULNESS�
MORE�THAN�MAKES� UP�FOR�THE� PRICE
�
AND� IT� IS�CERTAINLY�A�GOOD�DEAL�
CHEAPER�THAN�PAYING�OUT�FOR�A�
DIGITISER�� 5RACEY�FITS� ANY�FLAT�SIDED�
MOUSE�AND�CAN�EASILY�BE� REMOVED�
WHEN� NOT� IN� USE�

&5.�!.$�'!-%3
:ES
�WE� KNOW�WE�SAID�WE�D� NEVER�DO�
IT
�BUT� IT� IS�$HRISTMAS�AND�"NDY
� THE�
JOLLY�OLk� ED� 	WHO�S�DONING�HIS� RED� SUIT�
AND�SNOW�WHITE�BEARD�EVEN�AS� *�
WRITE
� HAS� RELENTED�� +UST�FOR�THIS�
ONCE
�MIND�YOU�� 'OR�A� LIMITED� PERIOD�
ONLY
�YOU� CAN� READ
� IN�"MIGA�
4HOPPER
� SOME�GAME� REVIEWS��5HERE
� �*� SAID� IT�� I L L � HAVE�TO�GO�AND�PUT�
SOME�MONEY�IN� THE�SWEAR�BOX�NOW���

-%'!42!6%,,%2� ���4(%�
:(/$!.)�#/.30)2!#9
	�.B�REQUIRED

_������1UBLISHED�BY�&MPIRE�
4OFTWARE�e������������
5HIS� IS�A� SCIENCE�FICTION�GAME� IN�
WHICH�YOU�GET�THE�CHANCE�TO�TRAVEL� TO�
PLANETS�WITH� UNPRONOUNCEABLE�NAMES�
AND�DO�UNSPEAKABLE�THINGS�TO�THE�
PEOPLE�YOU� FIND�THERE�

*T�S�BASED�AROUND� AN�OLD� ROLE��
PLAYING�GAME��"�TEAM�OF�FIVE�
CHARACTERS� IS�CREATED
� ALL� OF�WHOM�
HAVE�COLLECTED�A�SET�OF�SKILLS�
WHILST�SERVING� IN� ONE�OF�SEVERAL�
CAREERS� 	ASSUMED� TO� HAVE�TAKEN�
PLACE�BEFORE�THE�GAME� BEGINS
�
0NCE�THE�TEAM� IS�ASSEMBLED
� THE�
MISSION� BEGINS�

5HE�(ALACTIC� *MPERIUM� HAS�BEEN�
AT�WAR�WITH� THE�;HODANI� ON�AND�OFF�
FOR�OVER�HALF�A�MILLENIUM��8HILST�
RELAXING� IN�A�BAR
�YOUR�TEAM�BUMPS�
INTO�AN� AGENT�WHO�HAS�DISCOVERED�
THE�;HODANI�S� LATEST�PLOT�FOR�GALACTIC�
DOMINATION�� 4HE�JUST�MANAGES�TO�
HAND�OVER�SOME�HOLOGRAPHIC�DATA�
AND�DECODING�KEYS
� AND� THEN�THE�BAD�
GUYS�ARRIVE�

"T�THIS� POINT
� IT�S� REALLY�UP�TO�YOU�
WHAT�HAPPENS�NEXT�	AFTER�YOU�VE�
KILLED� OR�AVOIDED� THE�THUGS�WHO�ARE�
SHOOTING�AT�YOU
� THAT� IS
��:OU�CAN�
WANDER�AROUND�THE� PLANET�WHERE�YOU�
BEGIN
� VISIT�A�MUSEUM
� BUY�SOME� KIT�
FROM�A�SHOP�OR
� MORE� INTERESTINGLY
�
CLIMB�ABOARD� A� SPACESHIP�AND� TAKE�
OFF�FOR�PASTURES�NEW�

.EGA5RAVELLER�IS�ONE�OF�THOSE�
GAMES�THAT�TAKE�ABSOLUTELY�AGES�TO�
COMPLETE��:OU�CAN�SPEND�YOUR�TIME

EXPLORING
�GETTING�EMBROILED� IN�
MINDLESS�VIOLENCE
� OR�EVEN
� IF�YOUkRE�
REALLY�KEEN
� TRYING�TO� BREAK�THE�
;HODANI�$ONSPIRACY��8HY�WATCH� 4TAR�
8ARS�THIS�$HRISTMAS�WHEN�YOU�CAN�
PLAY�IT 

- )' ���- �350%2�
&5,#25-
	�.B�REQUIRED

_������1UBLISHED�BY�%OMARK�
e�������������
%A
� COMRADE
� ITkS�TRUE�� �NOW�YOU�
HAVE�THE�CHANCE�TO�FLY� IN� OUR�TOP�
SECRET
� SUPER�DUPER�.I(���.� 	WHICH�
WONkT�OFFICIALLY�BE� IN� THE�SKIES�UNTIL�
THE�MIDDLE� OF�THE�DECADE
��"ND�
WHATkS�MORE
� YOUkRE�ON�A�6NITED�
/ATIONS�MISSION� TO�STOP�A�BUNCH�OF�
REBELS�WHO�VE� ILLEGALLY�TAKEN�OVER�A�
REGION�OF�LAND� IN�4OUTH�"MERICA��5HIS�
MEANS�YOU�GET�THE� CHANCE�TO�SHOOT�
THINGS�� 	)URRAH�
�� *T�ALSO�MEANS�THAT�
THINGS�SHOOT�BACK�	"WWW�
�

:OU� CAN�BEGIN�THE�CAMPAIGN�BY�
CHOOSING�ONE�OF�FOUR�MISSIONS��
BREAKING�THE� REBEL�SUPPLY� LINE��
CLEARING�THEIR�AIR�BASES�� DESTROYING�
STRATEGIC� INSTALLATIONS�� AND�TAKING�
THE� REBEL� BASE�� /EEDLESS�TO� SAY
�
ACTUALLY� LEARNING�HOW�TO�KEEP�THE�
PLANE� IN�THE� AIR� IS� INITIALLY�MUCH�
MORE� PRESSING�THAN� THE� FULFILLING�
OF�MISSIONS�

"LL� OF�THE� USUAL� PLANE�
PARAPHERNALIA� IS� PRESENT�� HEAD� UP�
DISPLAY
� AIR�TO�AIR�MISSILES
� AIR�TO��
GROUND�MISSILES
� CHAFF
� FLARES
� AND�
LOTS�AND� LOTS�OF�CONTROL� KEYS�
#ECAUSE�YOU�ARE� TAKING�PART� IN� AN�
ONGOING�CAMPAIGN
� OBJECTIVES�CHANGE�
DEPENDING�ON�YOUR�SUCCESS��5HIS�
MAKES�THINGS�A� LITTLE�MORE� INTERESTING�
THAN�THE� AVERAGE�FLIGHT�SIM�

"NOTHER�FEATURE�OF�.I(���.�IS� ITS�
ACCURACY�	AT� LEAST�THAT�S�WHAT�IT�SAYS�
IN� THE�MANUAL
� AND�SPEED
� ALTHOUGH�
THE� LATTER� IS�GAINED�AT�THE�EXPENSE�OF�
GROUND� SCENERY�� *F�SHOOTING�DOWN�
INTERDICTORS� AND� STOPPING�THE�MARCH�
OF�TYRANNY� IS�YOUR�IDEA�OF�A�GOOD�TIME�
AFTER�$HRISTMAS� LUNCH
� THEN�YOU� COULD�
DO�WORSE�THAN�BOOTING�UP�A�COPY�OF�
.I(��.�4UPER�'ULCRUM����

1IT�VO� HA>:G�� #E�A�MASTER�OF�THE�AIR�AND�FLY�THE�.*(���.�4UPER�'ULCRUM
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1RICES�SUBJECT�TO �CHANGE�W ITHOU T�NOTICE�� &�0&�
"�COMPLETE�RANGE�OF�PRODUCTS�AVAILABLE�FOR�THE�"MIGA���$ALL�FOR�UNBEATABLE�PRICES��
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!,,�02)#%3�).#,5$%�6!4
�0/34!'%���0!#+).'
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����������� ��AM�TO��PM�.ONDAY�TO�'RIDAY����AM�TO��PM�4ATURDAY
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"V�+G=B;�.
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5OTAL�OF���� LIBRARY�D ISKS�AT�PRESENT�
"DDING�TO�THOSE�WE�NOW�ALSO�SELL�ALL�&X�$AD�PRODUCTS�AND�SUPPORT�PRODUCTS
�PLUS�
COMPLETE�&X�$AD�PRODUCTS�AND�SUPPORT�PRODUCTS�PLUS�COMPLETE�&X�$AD�SYSTEMS�
WHICH�WILL�BE�BASED�ON�THE�"MIGA��
����AND��
����� 8E�DO�CUSTOMISED�DIGITISER�

TABLET�MENUS�AND�DIGITISER�TABLETS�
8E�CAN�W RITE�SPECIALISED�&X�.ACRO� ROUTINES�

"LL�OF�THE�LIBRARIES�ARE�%9'�COMPATIBLE�AND�WILL�WORK�WITH�OTHER�PROGRAMMES� SUCH�
AS�"UTO�$AD�� 8E�ARE�THE�SOLE�6�,��%ISTRIBUTORS�AND�MANUFACTURERS�OF�THE�SYMBOL�

LIBRARIES�FOR�9�$AD�� 1ROVEN�&XPERTS�IN�THEIR�FIELD�
'OR�DETAILS�WRITE�OR�PHONE�

#LJMRQB@E�3BOSF@BP
����6F@QLO�'>OABKP
�(>THTBII
�(L@HIBV
�
%PPBU
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. OST�PEOPLE�WOULD�
AGREE�THAT�BACKING�UP�
A� HARD�DISK� IS� AN�
IMPORTANT�TASK�TO�BE�

DONE� REGULARLY�� �THESE�SAME�PEOPLE�
WILL� PROBABLY�ALSO� ADMIT�THAT�THEIR�
HARD�DISK�HASN�T�BEEN�BACKED� UP�FOR�
AGES
� AND� IF�THEIR�DRIVE�WERE�TO�GO�
KAPUTT�TOMORROW
� THEYkD� LOSE� LOTS�OF�
DATA�� .Y�GUESS� IS�THAT�THE� REASON� FOR�
THIS� IS�THAT�BACKING�UP�A� HARD�DISK� IS�
ONE�OF�THE�"MIGA�S�MOST�TEDIOUS�
TASKS
� SO
� ANY�TOOL�WHICH� FACILITATES�
BACK�UPS� GETS�A�BIG�THUMBS�UP�FROM�
ME��"MI�#ACK�����IS� SUCH�A�TOOL�

"MI�#ACK�IS�A�SECOND�GENERATION�
"MIGA� HARD�DISK�BACK�UP�PROGRAM��
5HOSE�OF�THE�FIRST�GENERATION� SUCH�AS�
2UARTERBACK
� 4UPER#ACK
� .3#ACK�UP�
ETC
� PROVIDED�A�MEANS�OF�COPYING�THE�
HARD�DISK�S�CONTENTS� TO�A�SERIES�OF�
FLOPPIES
� AND�OF�RESTORING�THOSE� FILES�
FROM�THE�FLOPPIES
� SHOULD�YOUR�HARD�
DISK�FAIL
� OR�IF�YOU�DELETED�A� FILE�
ACCIDENTALLY��5HESE� PROGRAMS�
PERFORMED�A�SIMILAR�FUNCTION
� AND�
ONLY� REALLY�COMPETED� IN�TERMS�OF�
EASE�OF�USE�� *NCIDENTALLY�4UPER#ACK
**�WAS�THE�CLEAR�WINNER
� ALTHOUGH� IT�
NEVER�RECEIVED� THE�SALES� IT�DESERVED�

"S�A� jSECOND�GENERATIONk�
PROGRAM
�"MI�#ACK�PROVIDES�MANY�
FEATURES�ABOVE�AND�BEYOND�THE�
jFLOPPY�BACK�UP�RESTOREk� CYCLE�� BACKd
UP�TO�4$4*�TAPE�DRIVES�FOR�EXAMPLE��
"LTHOUGH� THESE�DEVICES�COST�_����
PLUS
� THEY�MAKE�BACKING�UP�A�HARD�
DISK�EASIER�� 'OR�EXAMPLE
� MY�HARD�
DISK�HAS�AROUND� ���.B�USED�� �THAT�
AMOUNTS�TO�A� LOT�OF�FLOPPIES
� BUT� *�
CAN�FIT� IT�ALL� ON�ONE����.B�TAPE��"MI��
#ACK�SUPPORTS�DIRECT�AND�SEQUENTIAL�
ACCESS�DRIVES� SO�THERE�SHOULDNkT�BE�
ANY�COMPATIBILITY�PROBLEMS�

"NOTHER�USEFUL� FACILITY�IS�THE�
ABILITY�TO�PERFORM� j IMAGE�� BACK�UPS��
5HIS�TECHNIQUE� IS� BORROWED�FROM�
MAINFRAME�SYSTEMS�� 3ATHER�THAN�
COPYING�DATA�FROM�THE�HARD�DISK�ON�A�
FILE�BY�FILE� BASIS
� IT�COPIES�TRACK�BY��
TRACK�� �EVERYTHING�FROM�THE

'5I@�&7?9B89B�:=B8G��A=
�57?� ����
HC�69�ACF9�H<5B�>IGH�5B�CF8=B5FM�
<5F8�8=G?�657?
ID���
DESTINATION� DEVICE� IS�COPIED
� EVEN�
ERRORS� AND�BLANK�SPACES�� 4O�WHAT�
ADVANTAGE� IS�THERE � %OESN�T�THIS�
MAKE�THE�BACK�UP�BIGGER �:ES
� BUT�
WHAT� IF�YOU� HAVE�AN�"�.AX�PARTITION �
0R�A� PARTITION� DEVOTED�TO� AN� *#.�
EMULATOR�OR�"MIGA6NIX �5HE� IMAGE�
BACK�UP�OPTION� LETS�YOU�BACK�UP�
THESE�TOO
� ALL� FROM�"MIGA%04�

"650."5*$� #"$,�61
"N�AUXILIARY�PROGRAM�SUPPLIED�

WITH�"MI�#ACK�IS�"MI�4CHED�� 5HIS�
AUTOMATICALLY�FIRES� UP�"MI�#ACK�AT�
PRE�DETERMINED�TIMES��5HE�PROGRAM�
IS�FLEXIBLE� SO�AS�TO�MAKE� IT�POSSIBLE�
TO�SPECIFY�PATTERNSSUCH�AS�ONCE�PER�
HOUR
� OR���� PAST���ON����+ULY�EACH�
YEAR��5HE�DRAWBACK�OF�"MI�4CHED�IS�
THAT�THE�"MIGA�MUST�BE� RUNNING�TO�
TRIGGER�THE�EVENT�� *F�IT�WAS�SWITCHED�
OFF�AT�� �O kCLOCK�ON����+ULY
� AND�
SWITCHED�BACK�ON�AT��
� OUR�ANNUAL�
BACK�UP�WOULDNkT�OCCUR
� LETTTING�DOWN�
AN�OTHERWISE�EXCELLENT�UTILITY�

5HERE�ARE���VERSIONS�OF�"MI�#ACK�
AND�"MI�4CHED�SUPPLIED
� ONE�FOR�
"MIGA%04����
� AND�ONE�FOR������
"LTHOUGH�THEY� LOOK�SIMILAR
� VERSION
���� USES�THE�OPERATING�SYSTEM�FOR�
MANY�FEATURES�OF�THE�USER� INTERFACE�
	AND�SEEMS�TO�CONFORM�CLOSELY�TO�THE�
NEW�$OMMODORE� jSTYLE�GUIDEk
�
WHEREAS�THE�����VERSION� EMULATES�
THESE�FEATURES� ITSELF�� 5HERE�ARE�
EXTRAS� IN� THE�����VERSION
� BUT�NOTHING�
WORTH�WORRYING�ABOUT� IF�YOU� ARE�STILL�
RUNNING�UNDER�����

"MI�#ACK�CAN� BE�USED� FROM�THE�
$-*
� OR�VIA�AN� *NTUITION� INTERFACE�� *�
GUESS�THAT�MOST�USERS�WOULD� USE�THE�
PROGRAM�VIA� *NTUITION��0N�STARTING�THE�
PROGRAM�YOU�RE�PRESENTED�WITH���
BASIC�OPTIONS�� �BACK�UP
� RESTORE�AND

QUIT�� 5HE�BACK�UP�AND� RESTORE�OPTIONS�
ARE�CONFIGURABLE
� AND�HITTING�THE�
BACK�UP�BUTTON
� FOR�EXAMPLE
�WILL�
START�SAVING�THE�DATA�ON�YOUR�HARD�
DISK�USING�YOUR�DEFAULT�CONFIGURATION�

#ACK�UPS�CAN�BE�SENT�TO�FLOPPY�
	USING�ALL� AVAILABLE� FLOPPY�DRIVES�ON�
YOUR�SYSTEM
� INCLUDING�THE� NEW�HIGH�
DENSITY�DRIVES

� ANOTHER�HARD� DISK�
PARTITION
� AN�"MIGA%04�FILE
� OR�A�TAPE�
DRIVE��8HEN� ACCESSING�TAPE�DRIVES
�
THE�4$4*� UNIT� *%�AND�BUFFER�SIZE�MUST�
ALSO�BE� SELECTED�

5HE�BACK�UP�CAN�BE�OF�THE�FILES�
ON�ONE�PARTITION
� OR� jMULTI�VOLUMEk
�
AND� CAN�BE�ALL�FILES�ON�YOUR�SELECTED�
VOLUMES
�OR�ALL� FILES�SINCE�A�CERTAIN�
DATE
� OR�ALL� FILES�CHANGED� SINCE�THE�
LAST�BACK�UP�� *T� IS� ALSO� POSSIBLE�TO�
EXCLUDE� FILES�BY�NAME�OR�SIZE�� -AST�
BUT�NOT� LEAST
� THEREkS�A� jSELECTIVE�
BACK�UPk� OPTION�ALLOWING�YOU�	VIA�A�
FILE� REQUESTER
�TO�SELECT�WHICH� FILES�
AND�OR�DIRECTORIES�ARE� INCLUDED� IN�THE�
BACK�UP�

)*()�41&&%�40'58"3&
*� FOUND�THE� SOFTWARE�TO�BE�

EXTREMELY�RELIABLE��5HE�BACK�UP�
SPEED� IS�VERY� IMPRESSIVE�� �AT�ABOUT�
�.B�PER�MINUTE�TO�FLOPPY
� AND� *�
MANAGED� TO�BACK�UP����.B�TO�TAPE�
IN����MINUTES�

'OR�FOLKS�WITH�$OMMODORE�
���������HARD�DISK�CONTROLLERS�WITH�
VERSION� ����30.S
�WORRIED� ABOUT�THE�
jRESELECTION�BUGk� CAUSING�THE�SYSTEM�
TO� LOCK�UP�IF�THERE� ARE���4$4*� DEVICES�
ACCESSING�THE�BUS
� DONkT�PANIC�� �THE�
"MI�#ACK�INCLUDES�AN�OPTION�WHICH�
ONLY�ALLOWS� ��DEVICE�TO�ACCESS�THE�
BUS�AT�ONCE�

5HE�MANUAL� SUPPLIED�ONLY�COVERS�
"MI�#ACK�UP�TO�VERSION� ���
� AND�THE

DIFFERENCES�BETWEEN� ����AND� ����ARE�
EXPLAINED� IN�A�3EAD.E�FILE�ON�THE�
DISTRIBUTION�DISK
� SO�AN� UP�TO�DATE�
MANUAL�WOULD�BE�USEFUL
� BUT�ALL�
THE� INFORMATION� IS�THERE� IF�YOU� LOOK�
FOR� IT�

"MI�#ACK� IS�AN�EXCELLENT�
PROGRAM��"�HARD�DISK�BACK�UP�UTILITY�
IS�AN�ESSENTIAL� TOOL� FOR�ANYONE�WITH�A�
HARD� DISK
� AND�"MI�#ACK�IS�CERTAINLY�
THE�BEST�BACK�UP�UTILITY�*� HAVE�SEEN��
3EMEMBER
� THIS�PROGRAM�COULD� PAY�
FOR�ITSELF�MANY�TIMES�OVER�

*� PURCHASED�MY�COPY�DIRECTLY�FROM�
.OONLIGHTER�4OFTWARE� IN�THE� 64
�BUT� *�
BELIEVE�THAT�.OONLIGHTER� IS� HAVING�
TALKS�WITH� SOME�OF�THE�6,�
DISTRIBUTORS
� SO�WHEN�YOU� READ�THIS
� IT�
SHOULD� BE�AVAILABLE�OVER�HERE�� b
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l�"S�ANYONE�WILL�TELL�YOU
�BACKING�UP�
THE�HARD�DISK�IS�ONE�OF�THE�MOST�
IMPORTANT�TASKS�YOU�LL�HAVE�TO�CARRY�
OUT��5HIS�PROGRAM
��B>��68@����
�WILL�
MAKE�THAT�JOB�EASIER��4OFTWARE�FOR�THE�
"MIGA�IS�ON�THE�UP��m�
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'AR�TOO�MANY�DRIVES� TO� LIST�HERE
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� 3--
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���.B
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"LL� 1LUS� HARD� DISKS�HAVE�A� ��KB� INBUILT�CACHE�
WHICH� GIVES�AN� �� ��MS� READ�ACCESS� TIME�

2UANTUM� IS� A� SUBSIDIARY�O F�1LUS�%EVELOPMENT

&2%%� 05",)# � $ / - ! ).
#UY�ANY�HARD�DRIVE�OVER� ���.B�FROM� US
� AND�WE�WILL�
PUT�ON�AS�MUCH� FREE�1UBLIC�%OMAIN�SOFTWARE�FOR�THE�

"MIGA�AS�YOU�WANTL�+UST�SAY�HOW�MUCH�YOU�WANT
�YOU�
CAN� LIST�SPECIFIC�'ISH�DISKS� IN�YOUR�ORDER�IF�YOU�WISH�

3XRSDLR , QA �! KL @SGDQ@
4BI� 	� � � 
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�
#OLVALK 
� #2�� �!5 �
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%ATA� CABLES�AND� ������MOUNTING� FRAMES�ARE�EXTRA�� 'REE�1%�CAN�ONLY�

BE�PROVIDED� FOR�CONTROLLERS� THAT�SUPPORT�$OMMODORE�S�3IGID� %ISK�#LOCK�
STANDARD� 	$#."����� ��"���
� (71�4ERIES� **
� .ICROBOTICS� )ARDFRAME
�

*$%�ETC
�� 1LEASE�CHECK�YOUR�CONTROLLER�MANUAL�
" LL� PRICES� ARE� CO RRECT�A T�TIM E � O F�G O IN G � TO � PRESS�� &�0&�� " LL� TRADEMARKS� RESPECTED�
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8HEN� I T �COMES�TO � P LUCK ING �
TH INGS � FROM � THE �AIR
� W HA T�COULD�
BE�HANDIER�THAN �THE �"M IGA� TO �
ACCOMPLISH� TH IS � TR IC K �

1ETER�+ONES�
	$A LL�S IGN�0/�"1+
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" MATEUR�RADIO�OCCASIONALLY�
HITS�THE� HEADLINES�WHEN�
DISASTER�OR�WAR�OCCURS�
SOMEWHERE� IN� THE�WORLD�

AND�COMMUNICATIONS�ARE� LIMITED� TO�
THE� AMATEUR�FREQUENCIES
� BUT�MOST�
PEOPLEkS�KNOWLEDGE� IS� RESTRICTED� TO�A�
HILARIOUS�EPISODE�ENTITLED� 5HE�)AM�
FROM�A�COMEDY�TELEVISION� SERIES�BY�
THE� LATE�5ONY�)ANCOCK�

"FTER�THE�SECOND�WORLD�WAR
�MOST�
AMATEURS�BUILT�THEIR�OWN�EQUIPMENT�
OR�PURCHASED� EX�8AR�%EPARTMENT�
MATERIAL�FROM�ONE�OF�THE� NUMEROUS�
"RMY�SURPLUS� STORES�� -ISLE�4TREET
� IN�
-ONDON�S�4OHO
�WAS�FULL� OF�SUCH�
STORES� IN�THE� FIFTIES�AND� PROVED�MORE�
OF�A�MAGNET�TO�A�CERTAIN� SECTION�OF�
THE�MALE�POPULATION� THAN� THE�OTHER
�
MORE�PUBLICISED
� ATTRACTIONS�OF�THE�
AREA��5ODAY
� ALL� SEEM�TO�HAVE�BEEN�
REPLACED� BY�$HINESE� RESTAURANTS�

5ODAY�THE�MILITARY�HAND�ME��
DOWNS� HAVE� LARGELY�DISAPPEARED
�
REPLACED� BY�SOPHISTICATED�EQUIPMENT�
MADE�MOSTLY�IN�+APAN�AND�THE� 'AR�
&AST�� *T� IS� RELATIVELY�EXPENSIVE�TO�
PURCHASE
� THE� LIMITED� CUSTOMER�BASE�
PREVENTING�THE�HI�FI� MANUFACTURERS�
FROM�BRINGING�THE�PRICES�DOWN��"�
COMPLETE�AMATEUR�RADIO�STATION� COULD�
COST�SEVERAL� THOUSAND� POUNDS�

5HE�AFFORDABLE�PERSONAL�
COMPUTER�OF�THE� LATE�SEVENTIES�WAS�
SEIZED� ON�BY�AMATEUR�RADIO�
ENTHUSIASTS�WHO�WERE� NATURALLY�
ATTRACTED�TO�BOXES�FULL� OF�ELECTRONICS�
AND�THE� PERSONAL� COMPUTER�WAS�
QUICKLY�ACCEPTED� INTO�THE� HAM�WORLD�
AND� PUT�TO�GOOD� USE��.UCH�HARDWARE�
AND�SOFTWARE� IS� NOW�AVAILABLE� IN� THIS�
FIELD�� THERE�S�SOMETHING�FOR�VIRTUALLY�
EVERY�MACHINE� 	4PECTRUMS
�
$OMMODORE���S
� ##$S
� %RAGONS
�
ETC�
�

42!.3-)44).'
5O�OBTAIN�A� LICENCE�TO�TRANSMIT�ON�
THOSE�BANDS�OF�THE� RADIO�SPECTRUM�
RESERVED�FOR�AMATEUR�OPERATION�
REQUIRES�THE�PASSING�OF�AN� EXAM� 	THE�
3ADIO�"MATEURSk� &XAMINATION
� THE�
j3"&k
� ADMINISTERED�BY�THE�$ITY�AND�
(UILDS�OF�-ONDON� *NSTITUTE
��5HIS�
CONSISTS�OF�MULTIPLE�CHOICE�ANSWERS�
TO�QUESTIONS�ON� RADIO�THEORY
�
OPERATION�AND� REGULATIONS
� AND�
UNLESS�A�MORSE�TEST� IS� ALSO�
SUCCESSFULLY�TAKEN
� SUCH�
TRANSMISSION� IS� LIMITED� TO�THE�7)'�
AND� 6)'�FREQUENCIES�� "�NOVICE�
LICENCE�HAS� RECENTLY�BEEN� INTRODUCED
�
HOWEVER
�WHICH�ALLOWS� LIMITED�USE�OF�
THE�)'�BANDS�� 	*F�YOU�WOULD� LIKE�
FURTHER� INFORMATION� CONTACT�THE�3ADIO�
4OCIETY�OF�(REAT�#RITAIN� ON� o#������
�����
� OR�THE�EQUIVALENT�
ORGANISATION� IN�YOUR�COUNTRY� IF�YOU�
LIVE�OUTSIDE�THE�6,
�

2%#%)6).'
3ECEIVING�RADIO�SIGNALS� IS�ANOTHER�
MATTER�� 4TRICTLY�SPEAKING
�THE� LAW�
SAYS�THAT�YOU�ARE�ENTITLED�TO� LISTEN�
ONLY�TO�BROADCAST�TRANSMISSIONS�SUCH�
AS�THOSE�PUT�OUT�BY�THE� ##$�AND�
SIMILAR�BODIES�� *N� PRACTICE
� IT�IS�
IMPOSSIBLE� TO�ENFORCE�SUCH� A� LAW��
'URTHERMORE
� SOME�METEOROLOGICAL
�
PRESS�AND�SATELLITE� SERVICES� REQUIRE�
YOU� TO�PAY�A� FEE�TO� RECEIVE�THEIR�
TRANSMISSIONS
�WHILE�OTHERS
� LIKE�THE�
.ETEOROLOGICAL� 0FFICE� IN�THE�6�,�
�WILL�
GIVE� PERMISSION� AND�MAKE� NO�CHARGE�

.ANY�OF�THE� INTERESTING�THINGS�
WHICH� CAN� BE�ACHIEVED�WITH� A�
COMPUTER�ARE�RECEPTION�ONLY�	1ACKET�
3ADIO�EXCEPTED

� SO�A�GOOD� RADIO�
COMMUNICATIONS� RECEIVER�LINKED�TO�AN�
EFFICIENT�AERIAL� IS�THE�MAIN�
REQUIREMENT�TO�GET�STARTED�� 4UCH�
RECEIVERS�VARY� IN� PRICE�FROM�AS� LITTLE�
AS�A�HUNDRED� POUNDS�TO�WELL� INTO���
FIGURES
� BUT� REASONABLY�EFFICIENT
�WELL��
EQUIPPED� RECEIVERS�CAN�BE� PURCHASED�
AT�AROUND�_��������� *�WOULD�
RECOMMEND� READING�THROUGH�AN� ISSUE�
OF�4HORT�8AVE�.AGAZINE�TO�GET�AN�
IDEA�OF�WHAT� IS� AVAILABLE�� *� PREFER�A�
#EARCAT�%9�����WHICH�TUNES�FROM�
L0,)Z�TO� ��.)Z
� OR�IN�OTHER�WORDS�
THE� LONG�
�MEDIUM�
� AND�SHORT�WAVE�
BANDS�� *T�COST�ABOUT�_����FOUR�YEARS�
AGO
� AND�YOU�COULD� PROBABLY�PICK�ONE�
UP�SECOND�HAND�FOR�LESS�THAN�_����
TODAY�� 0THER�REPUTABLE�MAKES�
INCLUDE��:AESU
�+3$
� *$0.
� AND� -OWE�
&LECTRONICS� 	NOTHING�#RITISH
� YETI
�� 5HE�
-OWE�)'�����AT�_���� IS�CONSIDERED�
TO�BE�GOOD�VALUE�HAVING�BEEN� VOTED�
�3ECEIVER�OF�THE�:EAR�� BY�THE�8ORLD�
3ADIO� AND�57�)ANDBOOK�WHEN� IT�WAS�
LAUNCHED�A�COUPLE�OF�YEARS� AGO�

&!#3)-),%�
42!.3-)33)/.
5HE�DECISION�MADE
� THE� RECEIVER�
PURCHASED�AND� INSTALLED
�WHAT�THEN �
-ETkS� START�WITH� THE� RECEPTION� OF�
FACSIMILE� SIGNALS�� #Y�FEEDING�A�SIGNAL�
FROM�THE� RECEIVER�VIA� AN� INTERFACE�TO�
THE�SERIAL� PORT�OF�THE�"MIGA�AND� THEN�
RUNNING�THE�APPROPRIATE�SOFTWARE
� IT�
IS� POSSIBLE� TO� RECEIVE� IMAGES�SENT�BY�
ONE� RADIO�AMATEUR�TO�ANOTHER
�
WEATHER�MAPS�FROM�METEOROLOGICAL�
STATIONS
� PHOTOS�TRANSMITTED�BY�
VARIOUS� PRESS�AGENCIES
� AS�WELL� AS�
SATELLITE� PICTURES�OF�THE�&ARTH�WHICH�
HAVE�BEEN� RECEIVED�BY�A�GROUND�
STATION� AND� RETRANSMITTED��"DDING�A�
FREQUENCY�CONVERTER�AND� A�MORE

SPECIALISED� AERIAL� TO�THE�BASIC�SET�UP�
ENABLES�THESE�SAME� PICTURES�TO�BE�
RECEIVED�DIRECTLY�FROM�SPACE
� BE� IT�
FROM�ONE�OF�THE�GEO�STATIONARY�
.ETEOSAT�SERIES�OF�SATELLITES�OR�THE�
ORBITING�3USSIAN�OR�"MERICAN�ONES�
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PHOTOGRAPH� AND� A�VARYING�VOLTAGE�
WAS�THUS�PRODUCED��5HIS� IN� TURN�WAS�
USED� TO�VARY�THE� FREQUENCY�OF�THE�
SIGNAL� BEING�SENT�TO�THE� DISTANT�
FACSIMILE� RECEIVER��"T�THE�FAR�END
� THE�
PROCESS�WAS� REVERSED��"�PIECE�OF�
UNEXPOSED� BROMIDE� PAPER�WAS�HELD�
ON�A� ROTATING�DRUM� INSIDE�A� LIGHT�TIGHT�
CONTAINER��"�SHUTTER�RAN�ALONG�THE�
LENGTH� OF�THIS�CONTAINER��8HEN�THE�
FACSIMILE� RECEIVER�WAS� SEALED
� THIS�
SHUTTER�OPENED� TO�ALLOW�A� BEAM�OF�
LIGHT
� THE�BRIGHTNESS�OF�WHICH�WAS�
BEING�CONTROLLED�BY�THE�VARYING�
INCOMING�SIGNAL
� TO�TRAVEL� ALONG�THE�
PAPER
� EXPOSING� IT�A�STRIP�AT�A�TIME��
5HE� LIGHT�TIGHT�CONTAINER�WAS�THEN�
TAKEN�TO�A� PHOTOGRAPHIC�DARK� ROOM
�
WHERE�THE� PICTURE�WAS�DEVELOPED� IN�
THE�NORMAL�WAY�� 4CANNING�ACROSS�A�
FLAT�BED�USING�A�STYLUS�TO�BURN� THE�
IMAGE�ON�TO�A� ROLL� OF�ELECTROSENSITIVE�
PAPER�WAS�ANOTHER�METHOD� USED�
	VERY�SIMILAR�TO�MODERN�OFFICE� FAX�
MACHINES��5HE�MACHINES�HAVE�
BECOME�MORE�COMPACT�AND�
SOPHISTICATED�OVER�THE�YEARS
� THE�
ORIGINAL� LAMP�BEING� REPLACED� BY�A�
LASER�BEAM�AND� THE� RECEIVED� PICTURE�
STORED� AND�DISPLAYED�ELECTRONICALLY� IF�
REQUIRED
� BUT�THE� PROCESS� IS�STILL�
ESSENTIALLY�THE�SAME�TODAY�

*F�YOU� TUNE�YOUR�RADIO� RECEIVER�
TOWARDS�THE�BOTTOM�END�OF�ITS� RANGE
�
IE� BELOW����,)Z�	##$�3ADIO��� LONGd
WAVE� IS� FOUND�AT����,)Z

�YOU�WILL�
FIND�MANY�SIGNALS�ORIGINATING�FROM�
WHAT�ARE�CALLED� UTILITY�STATIONS�� 5HESE�
CAN�BE�TELEPRINTER�TRANSMISSIONS
�
3ADIO� NAVIGATION� BEACONS
� STANDARD�
TIME�SIGNALS
� AND�FACSIMILE�� 4OME�OF�
METEOROLOGICAL� OFFICES�TRANSMIT�FAX� IN�
THIS� REGION�OF�THE� BAND�� 5HESE�
INCLUDE�� .OSCOW�ON�����,)Z�
1RAGUE
� �����,)Z�AND� �����,)Z��
AND�0FFENBACH
�(ERMANY
� �����,)Z�
AND������,)Z�� *T� IS�FAIRLY�EASY�TO�
IDENTIFY�A�FAX�SIGNAL�� *T�SOUNDS� LIKE� A�
WARBLING�WHISTLE� BEING� INTERRUPTED�
ONCE�OR�TWICE�PER�SECOND�� %EPENDING�
ON�THE�TYPE�OF�RECEIVER�YOU� BUY
�YOU�
MIGHT�FIND�THAT� IT� LACKS� SENSITIVITY�AT�
THESE�VERY� LOW�FREQUENCIES�

"�7-'�TO�)'�CONVERTER�FROM�
%ATONG�&LECTRONICSWILL�GET� ROUND�THE�
PROBLEM�THOUGH� AS� IT�ADDS���.)Z�TO�
THE� LOW� FREQUENCY� REQUIRED�� 'OR�
EXAMPLE
� IF�YOU�WISH� TO�TUNE� IN�
0FFENBACH�.ETEO�ON�
���,)Z
� YOU�
WOULD� SET

THE�FREQUENCY� INDICATOR�TO�DISPLAY�
������.)Z��"T�THIS�FREQUENCY
� THE�
AVERAGE� RECEIVER�HAS�ENOUGH�
SENSITIVITY�TO�COPE�� 0FFENBACH� IS� A�
GOOD�STATION� FROM�WHICH� TO� RECEIVE�
FAX�SINCE� *T� RETRANSMITS�SATELLITE�
PICTURES�OF�THE� &ARTH
� DAYLIGHT�AND�
INFRA�RED
� AS�WELL� AS�WEATHER�MAPS��"�
PRESS� AGENCY
� %1"
� IN� 'RANKFURT
�
TRANSMITS�NEWS�PHOTOS�ON� ���,)Z�

'ROM�THE� LONG�WAVE�BAND�YOU�
MUST�THEN�JUMP�TO�THE� SHORT�WAVES�
	�.)Z���.)Z
�� 5HE� LIST�OF�PRESS
�
WEATHER
� AND�MILITARY�FAX�STATIONS� IS�
TOO� LONG�TO� LIST
� BUT�SOME�CAREFUL�
LISTENING�SHOULD� FILL� A� FEW�PAGES�OF�
YOUR�NOTEBOOK��5HOSE�WITH� LIMITED�
PATIENCE�COULD� PURCHASE�"�(UIDE�TO�
6TILITY�4TATIONS
� ONE�OF�THE� BOOKS�BY�
,LINGENFUSS�1UBLICATIONS�OF�
5UEBINGEN
� (ERMANY�� *T�CONTAINS� A�
COMPREHENSIVE� LIST�OF�ALL� TYPES�OF�
UTILITY�STATIONS�ON�FREQUENCIES�UP�TO�
��.)Z�AND� IS� UPDATED�YEARLY��5HE�
COMPANY�ALSO�OFFERS� AN� AUDIO�
CASSETTE�WITH� SAMPLES�TO�HELP�YOU�
IDENTIFY�DIFFERENT�SIGNALS�

4%,%02).4%2�2%#%04)/.
5HE�OTHER�MAIN�MODE�OF�NON�VOICE�
COMMUNICATION�ON�THE�AIR�WAVES� IS�
355:
� OR�TELEPRINTER�SIGNALS�� 5HESE�
SIGNALS
� BE�THEY�MILITARY
� DIPLOMATIC
�
METEOROLOGICAL� OR�PRESS�ARE�ALSO�TO�
BE�FOUND�ON� THE�AMATEUR�RADIO�
BANDS
� EACH� BAND�HAVING�A�SECTION�
RESERVED�FOR�THIS�TRANSMISSION�MODE��
"MATEUR�OPERATORS�GENERALLY�USE�A�
SPEED�OF������ BAUD
�WHILE�
COMMERCIAL� STATIONS�WILL� USE���
� ��
�
����BAUD�OR�HIGHER�

*F�YOU� THINK�THAT�YOU�ALREADY�
SPEND� TOO�MUCH�TIME� IN� FRONT�OF�YOUR�
"MIGA
� THIS�ASPECT�OF�COMPUTING�
SHOULD�BE�AVOIDED
� SINCE� IT�OPENS� UP�
SO�MANY�MORE
� POTENTIALLY�TIMEd
CONSUMING�FIELDS�� *F
� ON� THE�OTHER�
HAND
� YOU� HAVE�AN� UNDERSTANDING�
SPOUSE�AND� CONSIDER�THAT�RADIO�
COMMUNICATION� IS� A� NATURAL� EXTENSION�
OF�YOUR�HOBBY
� THEN� TAKE�THE� PLUNGE�

!-)'!3!4�7%!4(%2�
3!4%,,)4%�$)30,!9�
3934%-
5HERE�ARE� SEVERAL� COUNTRIES�WHICH�

NOW�HAVE�THEIR�OWN�
SATELLITES� IN� SPACE�
1LACES� INCLUDE� THE�
64"
� 6443
� $HINA
�
*NDIA
� +APAN
� AND�
&UROPE��5HESE�
SATELLITES� FALL� MORE�
OR� LESS� INTO���
CATEGORIES��
POLAR�ORBITING��
OR�GEOd
STATIONARY��
1OLAR��
ORBITING�

5HE� SATELLITES�
.4$��� CIRCLE� THE�

DOWN�CONVERTER� EARTH� AT�A�
FROM�.ARTELEC� DISTANCE�OF�

$OMMUNICATION�4YSTEMS
� BETWEEN

7IEW�OF�&UROPE�FROM�A�/0""�POLAR�ORBITING�SATELLITE�

.34����������.)Z�SATELLITE� RECEIVER�FROM�.ARTELEC�$OMMUNICATION�4YSTEMS�

ROUGHLY�����AND� �
���KM
�WHILE�THE�
GEOSYNCHRONOUS�SATELLITES� SUCH�AS�
.ETEOSAT�ARE�MUCH�FURTHER�OUT�AT�
��
���,M��5HE�TWO�TYPES�OF�
SATELLITES�COMPLEMENT�EACH� OTHER��
5HE�GEOSTATIONARY�SATELLITE�CAN�SEE�
ABOUT�ONE�THIRD�OF�THE� &ARTHkS�
SURFACE�FROM� ITS�FIXED� POSITION� ABOVE�
THE� EQUATOR
� BUT� IS�NOT�VERY�USEFUL� IN�
THE� POLAR� REGIONS�� 5HE�POLAR�ORBITING�
SATELLITES
� HOWEVER
�ORBITING�ABOUT�
EVERY�HUNDRED�MINUTES
� CAN�COVER�THE�
WHOLE�OF�THE�EARTH�S�SURFACE� IN�
TWENTY�FIVE�DEGREE�SEGMENTS�

#OTH�TYPES�OF�SATELLITE�TRANSMIT�
VISIBLE� LIGHT�AND� INFRA�RED� IMAGES
�
WHILE�THE�GEO�STATIONARY�ONES� SEND�
WATER�VAPOUR� IMAGES
�WHICH�GIVE�
EXTRA� INFORMATION�ON� HUMIDITY� LEVELS�
AND�CLOUD�DENSITIES�� 0NE�
FUNDAMENTAL� DIFFERENCE�BETWEEN� THE
�� TYPES� IS�THAT�THE�POLAR�TYPES�
TRANSMIT�A�CONTINUOUS�PICTURE�OF�THE�
STRIP�OF�SURFACE� IT� IS� PASSING�OVER�
WITH� THE�VISUAL� LIGHT�AND� INFRA�RED�
IMAGES�SIDE�BY�SIDE� 	JUST� LIKE� LOOKING�
AT�ONE�OF�THOSE�4HOOT�k&M�6P�
$ONSTRUCTION� ,IT�GAMES
� ALTHOUGH�
"MIGA�4HOPPER�READERS� NEVER�PLAY�
GAMES�DO�THEY 

�WHILE� THE�GEOSTATd
IONARY�TYPE�TAKES�A�DISCRETE� PICTURE�

5HIS�TYPE�OF�RECEPTION� REQUIRES�
QUITE�A�BIT�OF�SPECIALISED�EQUIPMENT��
1OLAR�ORBITING�WEATHER�SATELLITES

TRANSMIT� IN�THE����.)Z�BAND
� AND�A�
FIXED�OMNI�DIRECTIONAL� ROOFTOP�
ANTENNA�TOGETHER�WITH�A� RECEIVER�
CAPABLE�OF�BEING�TUNED�TO� �����
���.)Z� IS� REQUIRED�� *F�YOU�WISH� TO�
CAPTURE� IMAGES�FROM�THE�.&5&04"5�
GEO�STATIONARY�WEATHER�SATELLITES
� A�
DISH�AERIAL� AND�WHAT� IS�KNOWN�AS�A�
DOWN�CONVERTER�MUST�BE�ADDED�TO�THE�
SET�UP��5HE�DOWN�CONVERTER�TAKES�THE�
SIGNALS�FROM�THE�.&5&04"5�SATELLITE�
WHICH� ARE�TRANSMITTED�AT�AROUND�
���()Z�AND�OUTPUTS�THEM�AT�
���.)Z�SO�THAT�THEY�CAN�BE�FED� INTO�
THE� POLAR�ORBITING�RECEIVER�� .ARTELEC�
$OMMUNICATIONS�4YSTEMS�	S ������
�����
�OFFER�A�COMPLETE�PACKAGE
�
INCLUDING�"MIGA4AT
� FOR�_����

5HE�"MIGA4AT�SOFTWARE� IS�
PROVIDED� ON�A�SINGLE�FLOPPY�DISK��5HE�
APPLICATION�WILL� RUN� UNDER�VERSIONS�
���
� ���
� AND�����OF�THE�OPERATING�
SYSTEM� AND�CAN� BE�EASILY�TRANSFERRED�
TO�A�HARD�DISK
� ALTHOUGH� IT� IS�
PROTECTED� USING�THE�PROGRAMkS�SERIAL�
NUMBER��5HE� PROGRAM� IS� LAUNCHED
�
THEN
� FROM�THE�$-*�BY�TYPING�
".*("4"5�PLUS�THE� SERIAL� NUMBER��"�
MINIMUM�OF��.B�OF�3".� IS� REQUIRED
�
AT� LEAST��.B� IS� RECOMMENDED�

0NCE�THE�"MIGA4AT�BOX�HAS�BEEN�
CONNECTED� TO�THE�"MIGA�S� PARALLEL�
INTERFACE�AND�THE� PROGRAM� LAUNCHED
�
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"S� ITS� NAME�SUGGESTS
� PACKET�RADIO� IS� A� NETWORK�OF�AMATEUR� RADIO�
STATIONS
� EACH�OF�WHICH�SERVES� AS�A�NODE�FOR�THE� RECEPTION� AND�
RETRANSMISSION�OF�PACKETS�OF�SIGNALS
� SIMILAR�TO�THE� PACKET�SWITCHING�
NETWORKS�ON�DIGITAL� LAND� LINES��5HIS�MODE�IS�OPEN�ONLY�TO� LICENSED� RADIO�
AMATEUR�OPERATORS
� SINCE� IT�REQUIRES�BOTH� RADIO� TRANSMISSION� AND�
RECEPTION�� ������������ � �� �� 
� �� 
��� r� �� ��

5HE�MOST�POPULAR�PROTOCOL� IS� CALLED�"9��
�AND�AS�WITH� ITS�TELECOMS�
COUNTERPART
�9��
� A�MESSAGE� IS� BROKEN�UP� INTO�SEGMENTS
� AN�ADDRESS� IS�
ADDED� TO�EACH�OF�THOSE�SEGMENTS�AND�TRANSMITTED��"�TERMINAL�NODE�
CONTROLLER�	5/$
� IS� LINKED� TO�A� TRANSCEIVER�AND�A� PERSONAL� COMPUTER
� IHE�
AMATEUR�STATION� THEN�SERVES�AS�ONE� NODE� IN�WHAT�HAS�BECOME� A�WORLDd
WIDE�NETWORK
� RECEIVING�AND�TRANSMITTING�ALL� THE�DATA�ON�THE�NETWORK��0NLY�
PACKETS�ADDRESSED� TO�THAT� PARTICULAR�STATION� ARE� RETAINED� TO� BE�
RECONSTITUTED� INTO�A�COMPLETE�MESSAGE�� 1ACKET� RADIO� IN�THE�6NITED� ��
,INGDOM�CAN� BE� FOUND��AT��������.)Z�WHICH� IS�PART�OF�THE���METRE�BAND�
ALLOCATED�TO�AMATEUR� RADIO��.ORE� INFORMATION�ON� PACKET�RADIO�CAN�BE�
OBTAINED�FROM�THE�#RITISH�"MATEUR�3ADIO�5ELETYPE�(ROUP�	#"35(
� 	IF������
�������
JTF)ICH�ALSO�PO LISHES� TE ��OWN�MAGAZINE
�%ATACOM�

AMLRGLSCB� DPMK �N?EC� ��

THE�TITLE�SCREEN� IS�DISPLAYED�
1RESSING�ANY�KEY� REPLACES�THE�TITLE�
SCREEN�BY�A�BLACK�ONE�WITH�A�SMALL�
SIGN� IN� THE�MIDDLE� SAYING� j%ISPLAY�
&MPTY���$ONTROL� OF�THE�PROGRAM� IS�
INITIALLY�FROM� PULL�DOWN�MENUS��
*NTERLACE�CAN�BE�TURNED�ON� IF�YOU�
HAVE�AN�"MIGA������OR�A� 'LICKER�
'IXER�CARD� AND�A�.ULTI�SYNC�MONITOR�

4ELECTING�4".1-&�1*$563&�FROM�
THE�130+&$5�MENU� PUTS� UP�THE�
*."(&�4".1-&�4&-&$5*0/�
REQUESTER
�WHERE�A�CHOICE� IS�MADE�
BETWEEN���DIFFERENT�SATELLITES�� /0""
�
.ETEOSAT
� .ETEOR
� AND� 'ENG�:UN�
5HE�NUMBER�OF�VERTICAL� LINES�TO�
SAMPLE� IS� ALSO� SELECTED� AT�THIS�
STAGE
� AND� THIS�CAN�BE�FROM����TO�
�����5HE�DEFAULT� IS� ����ALTHOUGH�
LESS�CAN�BE� SELECTED� IF�YOU�ARE�
HAVING� LOW�MEMORY�PROBLEMS�OR�WISH�
TO�TAKE�PART�OF�A� PICTURE�� 5HE�0,�
BUTTON� IS�THEN� PRESSED
� AND�THE�"15�
1*$563&�4".1-&� REQUESTER�IS�
DISPLAYED�� 5HIS�HAS�AN�"%+645�
BUTTON� AND���BAR�METERS
� ONE�FOR�THE�
INPUT�LEVEL� 	IN� PERCENTAGE
�AND�THE�
OTHER�FOR�THE�FREQUENCY�	IN� )Z
�
)AVING�MADE�SURE�THAT�A� SIGNAL� IS�
BEING�RECEIVED
� THE�ADJUST�BUTTON� IS�
PRESSED�� 5HE�METER�INDICATORS�START�
TO�MOVE�UP�AND�DOWN��"�CLEAN� SIGNAL�
	WHICH� IS� RELATIVELY�FREE� FROM�
INTERFERENCE
� IS� NOW�AWAITED��8HEN�
THE�FREQUENCY�METER�HAS�SETTLED�
DOWN�TO�AROUND�����)Z�AND� THE�
INPUT� LEVEL� INDICATOR�IS� IN� THE�TOP�HALF�
OF�THE�SCALE
� HOLDING�DOWN�THE� LEFT�
MOUSE�BUTTON� FOR�A�SECOND�WILL� SET�
THE�VALUES
�WHICH� ARE� THEN�DISPLAYED�
DIGITALLY�BELOW�THE�METERS�� *F�THE�
VALUES�ARE�MORE�THAN�SEVENTY�
PERCENT�AND�AROUND�����)Z
� THE�
4".1-&�BUTTON� IS� PRESSED
� AND�THE�
PICTURE�STARTS�TO� ROLL� UP�THE� SCREEN�

*F�THE�SIGNAL� IS�COMING�FROM�ONE�
OF�THE�/0""�	POLAR�ORBITING
�
SATELLITES
� THE�DISPLAY�WILL� BE�HALF�SIZE�
HORIZONTALLY�AND�CONSIST�OF��� IMAGES
�
ONE�VISUAL� AND�ONE� INFRA�RED�
SEPARATED�BY�SYNCHRONISATION� BARS�
"S�THESE�PICTURES�ARE�CONTINUOUS
�
WHEN�YOU� FEEL� THAT�YOU� HAVE�THE�
PICTURE�YOU� REQUIRE
� HOLDING�THE� LEFT�
MOUSE�BUTTON�DOWN�AGAIN� FOR�ABOUT�A�
SECOND� STOPS�THE� SAMPLING��"�FILE�
NAME�FOR�THE�PICTURE� IS�SELECTED� IN�
THE�"15�1*$563&�4".1-&� REQUESTER�
AND�THE�PICTURE� SAVED�TO�DISK�

.ETEOSAT�PICTURES� HAVE�DEFINITE�
BEGINNINGS�AND�ENDINGS
� AND�THE�
PROGRAM�DOES�MOST�OF�THE�WORK�FOR�
YOU��"�SMALL�WINDOW�APPEARS�
SHOWING�YOU�WHEN�THE�PROGRAM�HAS�
FOUND�THE� START
� PHASING�AND� SIGNAL�
TONES�FROM�.ETEOSAT
� AND� THE�
SAMPLE�WILL� AUTOMATICALLY�STOP�WHEN�
THE�PICTURE� IS�COMPLETE�� 5HE�DIGITAL�
HEADER�OF�THE�8&'"9�PICTURE� IS�THEN�
DECODED�FROM�THE� IMAGE�AND� IS�USED�
AS�THE�FILE� NAME
� EG�.&5��
7*4����������$����"�VIEW�OF�
&UROPE� FROM�A�.ETEOSAT�GEOd
STATIONARY�SATELLITE� IS�SHOWN�ON�THIS

PAGE
� AND�A�SIMILAR�VIEW�OF�&UROPE�
FROM�A�/0""�POLAR�ORBITING�SATELLITE�
CAN�BE�SEEN� ON�THE� PREVIOUS� PAGE�

0NCE�THE� PICTURE� IS�CAPTURED
� THE�
REAL� STRENGTH� OF�THE� PROGRAM� REVEALS�
ITSELF�� IMAGE�PROCESSING�AND�
ENHANCEMENT�� 6P�TO��� SATELLITE�
IMAGES�CAN� BE�HELD� IN�MEMORY�AT�
ONCE� IN���DISPLAYS��5HEY�CAN�BE�
DISPLAYED� INDIVIDUALLY�AT�FULL�SIZE
� OR�
ALL���TOGETHER�AT�QUARTER�SIZE�� 5HE�
SAME� IMAGE�CAN�BE�COPIED� TO�MORE�
THAN�ONE�DISPLAY
� SO�THAT
� FOR�
INSTANCE
� SUBSEQUENT� IMAGE�
PROCESSING�CAN�BE�COMPARED�TO�THE�
ORIGINAL
� OR��� IMAGES�CAN�BE�
MATHEMATICALLY�COMBINED�OR�SCALED�
INTO� A� THIRD� IMAGE�� 'OR�EXAMPLE
� INFRA�
RED� AND�VISUAL� /0""�IMAGES�CAN�BE�
LOADED� INTO� ��DISPLAYS�AND�ADDED�TO
�
OR�SUBTRACTED� FROM�EACH�OTHER�TO�
REVEAL�MORE� INFORMATION�ABOUT�CLOUD�
AND�GROUND�DETAIL��5HIS�DOES�TAKE� UP�
A� LOT�OF�MEMORY
� HENCE�THE�
DESIRABILITY�OF�AT� LEAST��.B�OF�3".�

"�NEAT�FEATURE�OF�THE�'*-&�
REQUESTER�IS�THAT�AS�EACH�FILE� IS�
HIGHLIGHTED
� A�PREVIEW� IMAGE�OF�THE�
FILE kS�CONTENTS� IS�DISPLAYED
�WHICH�
SAVES�HAVING�TO� LOAD� IT� INTO�MEMORY�
BEFORE�BEING�ABLE�TO� LOOK�AT�IT�

)L@FD�0QNBDRRHMF� 4PACE�
PREVENTS�A�DETAILED� SUMMARY�OF�
EVERYTHING�THAT�AN�"MIGA4AT�CAN�DO
�
BUT�HERE� IS�A�BRIEF�LIST�TO�GIVE�YOU�
SOME� IDEA�OF�ITS�SOPHISTICATION�

*MAGE� PROCESSING� IS�APPLIED�
DIRECTLY�TO�A� RAW�PICTURE�FILE� AS� IT�IS�
BEING�SAMPLED� TO� REDUCE�PICTURE�
NOISE�WITHOUT� REDUCING�PIXEL�
RESOLUTION��5HIS�TECHNIQUE
� %IGITAL�
/OISE�'ILTERING
� PRODUCES�A�HIGH�
PICTURE�QUALITY�
'URTHER�PROCESSING� IS� POSSIBLE�BY�

-@SGR�&TMBSHNMR� *MAGES�MAY�BE�
COMBINED�MATHEMATICALLY�TO� PRODUCE�
IMAGES� NOT�POSSIBLE�WITH� OTHER�
SYSTEMS
� INCLUDING�ADDING
�
SUBTRACTING�AND�MULTIPLYING� IMAGES��
0PERATIONS� ARE�WEIGHTED�TO�ALLOW�THE�
QUANTITY�OF�SOURCE� AND�DESTINATION�
IMAGE�DATA�TO�BE�DEFINED�

!CCHMF�BNKNTQR� 4IXTEEN� COLOURS�
FROM�THE������COLOUR�"MIGA�PALETTE�
CAN� BE�DISPLAYED� IN�HIGH� RESOLUTION�

3SQDSBGHMF�#NMSQ@RS� 1ICTURE�
APPEARANCE�CAN� BE� RADICALLY�ALTERED�
USING�THIS�TECHNIQUE��5HE� SATELLITES�
RESPOND� TO�AN�EXTREMELY�WIDE� RANGE�
OF�SPECTRAL� RADIATION��5HIS� RANGE�MAY�
NOT�BE�NECESSARY�FOR�SOME� LOCALITIES��
BY�REDUCING� IT�AND�SUBSEQUENTLY�
STRETCHING�THE�CONTRAST�OF�THE�
REMAINING�RANGE
� FEATURES�WHICH�WERE�
INITIALLY� INVISIBLE�CAN�BE�BROUGHT�OUT��
'OUR�DIFFERENT�PRE�SET�CONTRAST�
STRETCHING�ALGORITHMS�ARE�AVAILABLE�

&HKSDQR� ��DIFFERENT�TYPES�OF�DIGITAL�
FILTERING�OF�THE� IMAGE�DATA�ARE�
PROVIDED
� OR�YOU� CAN�DEFINE�YOUR�OWN�

4.005)�� USED� TO� REDUCE�THE�EFFECT�
OF�HIGH� FREQUENCIES�ON� AN� IMAGE��
&DGES�BECOME� LESS�PRONOUNCED��
&%(�&/)��MAKES�EDGES�STAND�OUT�
FURTHER
� ENHANCES�COASTAL�OUTLINES�
AND�SURFACE�DETAILS�
.&%*"/��"NOTHER�TYPE�OF�SMOOTHING�
FILTER�USING�A�MEDIAN� AVERAGING�
TECHNIQUE�� 'OR�REDUCING� LEVEL�OF�
PIXELS� PRODUCED�BY�NOISE�
-*/&'*9�� $OMPARES�THE� LINES�
IMMEDIATELY�ABOVE�AND�BELOW�A� LINE�
LOST�BY�A�BURST�OF�INTERFERENCE�AND

"MIGASAT�� �_����BUT�WORTH�EVERY�PENNY�
REPLACES�THE� LINE�WITH� AN�AVERAGE�OF�
THE�TWO�
"/5*'"%&�� %ESIGNED�TO� REDUCE�THE�
EFFECTS�OF�DOPPLER�FADING�DUE�TO�
MULTIPATH� SIGNALS�ARRIVING�AT�THE�
SATELLITE� RECEIVER�

#Y�WAY�OF�CONCLUSION
�"MIGA4AT�
IS�AN�EXCELLENT�PROGRAM��5HE�PROGRAM�
MAKES�CAPTURING� IMAGES�EASY�AND
�
FURTHERMORE
� IT�PROVIDES� PLENTY�OF�
TOOLS�FOR�TWEAKING�THE� IMAGES�TO�
REMOVE�NOISE�AND�TRANSMISSION�
ERRORS
� AS�WELL� AS�ENHANCING�OBSCURE�
DETAILS��"ND�WHO�KNOWS
�WITH�THE�
ADDITION�OF�A�GENLOCK�AND�A�VIDEO�
CAMERA
� THE�SYSTEM�COULD�WELL�GIVE�
.ICHAEL� 'ISH� CAUSE�FOR�CONCERN�

"/.)4/�2!$)/#/-
5HIS� IS� A� USEFUL� ALL�ROUND� PACKAGE
� IN�
AS�MUCH� AS� IT�ENABLES�YOU�TO�SEND�
AND� RECEIVE�FAX
� 355:�	TELEPRINTER

�
AND�AUTOMATIC�MORSE� SIGNALS
� AS�WELL�
AS�HAVING�THE�FACILITY�TO� SYNCHRONISE

THE�"MIGA�CLOCK�WITH�THE� STANDARD�
TIME� SIGNALS�FROM�EITHER�THE�6,�OR�
(ERMANY��5HE�HARDWARE�CONSISTS�OF�A�
SMALL� BLACK�BOX�WITH� �� LEADS
� ONE�OF�
WHICH� PLUGS� IN�TO�THE�HEADPHONE�
SOCKET�OF�THE� RADIO� RECEIVER
�WHILE�
THE�OTHER�CONNECTS�TO�THE� SERIAL� PLUG�
ON�THE�"MIGA��0N� THE� FRONT�OF�THE�
INTERFACE� IS�A� ROTATABLE� KNOB�AND�A�
RED� -&%��5HE�SOFTWARE�COMES�ON�ONE�
FLOPPY�DISK�� &ACH�OF�THE�MODES�
AVAILABLE
� 'AX
� 355:
�.ORSE
�5IME
� IS�
A�SEPARATE�PROGRAM�WHICH�COULD�BE

RUN� INDEPENDENTLY�FROM�THE�$-*�� 5HE�
MENU�JUST�MAKES�THEM�ALL� AVAILABLE�
ON� THE�SCREEN� AND� IT�CAN�BE�
CUSTOMISED� FOR�THE�USER�S� INDIVIDUAL�
PREFERENCES�� *T�WOULD� ALSO�BE�
POSSIBLE�TO� USE�ONE�OF�THE�"MIGA��
SPECIFIC�MENU�PROGRAMS
� SUCH� AS�
.Y.ENU
� TO�ACCESS�EACH�OF�THE�
3ADIO$OM�MODULES�

.ANUAL� 5HE�MANUAL� IS� AWFUL��"ROUND�
THIRTY�CHEAPLY�PRODUCED
�"��PAGES�
APPARENTLY�WRITTEN� IN� &NGLISH� BY�A�
(ERMAN�AND�ONLY�ONE�DIAGRAM� IN� THE�
WHOLE�THING�� &XPLANATIONS�WERE�ALSO�
BRIEF�TO�THE�POINT�OF�BEING�CRYPTIC�� *�
AM�NOT�KNOCKING�THE� LINGUISTIC�
CAPABILITY�OF�THE�GUY�WHO�WROTE� IT
� BUT
*� COULD�DO�JUST�ABOUT�AS�MUCH� IN�
(ERMAN�� #UT�YOU�JUST�CANNOT�GET�
AWAY�WITH� THIS�SORT�OF�THING� IN�A�
TECHNICAL� MANUAL�� *� ONLY�HOPE�THIS� IS�
A�PROVISIONAL� EFFORT�AND�THAT�A�MUCH�
IMPROVED�VERSION� IS�ON� THE�WAY�� *T
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%OWNLOADED� PRESS�PHOTO�SHOWING�SCENE�FROM�FOOTBALL�MATCH�

%OWNLOADED�PRESS� PHOTO�SHOWING�MAP�

AMLRGLSCB� DPMLR� N?EC�� �

CERTAINLY�REMOVED� A� LOT�OF�THE�
PLEASURE�TO�BE�HAD� IN� USING�THE�
PACKAGE�� l%URING�TRANSMISSION�A�
DIDDLE� IS�SWITCHED�ON�OR�OFF��WILL� NO�
DOUBT�BRING�A�GRIN�TO�YOUR�FACE
� BUT�
THAT�GRIN�WILL� BECOME�A�BIT� LOP�SIDED�
WHILE�YOU� ARE�TRYING�TO�FIND�OUT�
EXACTLY�WHAT�THAT�FUNCTION� KEY�DOES�

&@W�QDBDOSHNM� *� TESTED� THIS�BY�
TUNING�TO�THE�(ERMAN� 1RESS�"GENCY�
	%1"
� IN� 'RANKFURT�ON� ���,)Z�� 4INCE� *�
USE�THE�7-'�)'�CONVERTER
� THIS�
MEANT�CHOOSING�������,)Z�� *�
SELECTED� #'"9�RECEPTION� FROM�THE�
MENU
�CHOSE�THE�%1"�PARAMETERS�FILE�
FROM�THE� LIST�DISPLAYED�ON�THE� RIGHT��
HAND� SIDE�OF�THE�SCREEN�AND� PRESSED�
RETURN�� 5HEN�CAME�THE�FIDDLY�BIT���� *�
HAD� TO� ADJUST�THE�FINE�TUNER�OF�THE�
RECEIVER�AND�THE� KNOB�ON�THE�
3ADIO$OM� INTERFACE�BOX�TO�SET�THE�
CORRECT� LEVELS�FOR�BLACK�AND�WHITE��"�
SMALL�WINDOW�WAS�OPENED�ON�THE�
SCREEN�CONTAINING�A�THERMOMETER��
TYPE�GAUGE��5OP�REPRESENTED�WHITE
�
BOTTOM�BLACK��5HE�KNOBS�WERE�TURNED�
UNTIL� THE� INDICATOR�WAS� FLICKERING�UP�
AND�DOWN� NICELY�BETWEEN� THE�TWO
�
SHOWING�THAT�THE�VARIOUS� LEVELS�OF

OF�:UGOSLAVIA�

GREY�WERE�BEING�RECEIVED�� 5HE�
INCOMING�PICTURE�WAS�ABOUT���TIMES�
THE�SIZE�OF�THE�SCREEN
� BUT�BY�USING�
THE�ARROW�KEYS� IT�WAS�EXTREMELY�EASY�
TO�MOVE�ABOUT�THE�ENTIRE� IMAGE�AS� IT�
WAS�COMING� IN�� 1RESSING�THE�'�� KEY�
SAVED�THE�FULL� PICTURE�TO�DISK�� *� OPTED�
TO�SAVE�DISK�SPACE�AND�MAKE�VIEWING�
OF�THE� PICTURE�EASIER�BY�SAVING�IN� A�
COMPRESSED�MODE�	'�
�� 5HIS� REDUCED�
THE� PICTURE�TO�����X�����WITHOUT�
LOSING� INFORMATION��5WO�OF�THE�
PICTURES�FROM�THIS�SESSION
� A�SHOT�
FROM�A�FOOTBALL� MATCH� AND�A�MAP�OF�
:UGOSLAVIA�CAN�BE�SEEN� ABOVE�� *T� IS�
ALSO� POSSIBLE�TO�SET�THE�PROGRAM�TO�
SAVE�EACH� PHOTO�TO�DISK�
AUTOMATICALLY�	4)*'5�'�

� SO�THAT�THE�
MACHINE�CAN�BE� LEFT�UNATTENDED��
(IVEN� THAT�FILES�CAN�BE����,�OR�MORE�
IN� SIZE
� THIS�OPTION� REQUIRES� A�HARD�
DISK
� PREFERABLY
� A�BIG�HARD� DISK�

5HE�SOFTWARE� REVEALED� ITS� NON��
"MIGA�ORIGINS� BY�REQUIRING�KEY�
PRESSES�TO� ACTIVATE�THE�VARIOUS�
FUNCTIONS�� ,EYS�����SELECTED�
��
��
���
����AND� ���RPM�FOR�THE�
DRUM�SPEED�� '��TOGGLED�THE� PRINTER�
ON�AND�OFF�� '��MEASURED�THE�
FREQUENCY�OF�THE� START�AND�STOP�
TONES�� SHIFT�'��DISPLAYED�THE� TIME

MOMENTARILY�� '��TOGGLED� THE�DISPLAY�
BETWEEN� POSITIVE�AND�NEGATIVE�� '��
DISPLAYED�A�MIRROR� IMAGE�OF�THE�
ORIGINAL�� '��AND�4)*'5�'��ALLOWED�THE�
START�AND�STOP�FREQUENCY�RESPECTIVELY�
TO�BE�CHANGED��WHILE�4)*'5�'��AND�
$53�'��SET�THE�START�AND�STOP�TIMES�
FOR�AUTOMATIC�DISK�STORAGE�OF�PHOTOS�

1ICTURES�CAN�BE�SENT�TO�THE�
PRINTER�BY�THE� PROGRAM
� BUT�ONLY�
&PSON�DOT�MATRIX�PRINTERS�ARE�
SUPPORTED�DIRECTLY��3ADIO$OM�DOES
�
HOWEVER
� PROVIDE�A�MODULE�TO�CONVERT�
ITS�OWN� �#'"9�FILES�TO� *-#.�FILES�
WHICH�CAN�THEN�BE�PRINTED� USING�A�
GRAPHICS� PROGRAM�SUCH�AS�%1AINT�

'ALSE�COLOURS�CAN�ALSO�BE�ADDED�
TO�THE�GREY�SCALE�PICTURES��4INCE�THIS�
INVOLVED�CREATING���DIFFERENT�FILES
�
ONE�EACH�FOR�CYAN
�MAGENTA
� AND�
YELLOW
� SELECTING�THE�SAME�POINT�ON�
AIL� ��VERSIONS
� CREATING�A� RAW�FILE�
FROM�THESE��
� AND�THEN�HAVE� THE�
PROGRAM�CALCULATE�A�COLOUR�PICTURE�
	ALL�DESCRIBEDk� IN� THE�MANUAL

*� DIDN�T�
BOTHER�� *T�WAS�MUCH� SIMPLER�TO� LOAD�
THE� PICTURE� INTO�%1AINT�

2449��2@CHN4DKD4XOD	� QDBDOSHNM
5HIS� IS� A�VERY�COMPREHENSIVE�
MODULE��5ELEPRINTER�SIGNALS�CAN� BE�
TRICKY�TO� RESOLVE
� BUT�THIS� PROGRAM�
PROVIDED�THE�FACILITIES�NEEDED�� *T�
COULD� HANDLE�SPEEDS� FROM����TO�����
BAUD
� REVERSE�THE� POLARITY�OF�A� SIGNAL
�
AND�DECIPHER���AND���BIT�"4$**�
TRANSMISSIONS� AS�WELL� AS���BIT�
#AUDOT�CODE�� *� HAVE�A�DEDICATED�
355:�READER�	 THE�..�����
.ICROPROCESSOR�CONTROLLED� 355:�TO�57�
$ONVERTER�FROM�.ICROWAVE�.ODULES�
-TD�WHICH� DECIPHERS�SIGNALS� AND�
OUTPUTS�THE� RESULT�DIRECTLY�TO� A�
MONITOR�� *� TUNED�TO�THE�.IDDLE�&AST�
/EWS�"GENCY�ON� ������.);
� AND�
FED� THE�SIGNAL� TO�THE�DEDICATED�
CONVERTER�AND�THE�3ADIO$OM�355:�
PROGRAM��5HE� LATTER�WAS�MARKEDLY�
SUPERIOR��"�TELEPRINTER�SIGNAL� IS�
SUSCEPTIBLE�TO� INTERFERENCE
� RESULTING�
IN� LOST�CHARACTERS��8ATCHING�THE�
SAME�MESSAGE�SCROLLING�UP�THE�
MONITORS
� SIDE�BY�SIDE
� IT�WAS�CLEAR�
THAT�THE�3ADIO$OM�PROGRAM�WAS�
DEALING�MUCH�MORE�SUCCESSFULLY�WITH�
THE�SIGNAL�� *� ESTIMATED� THAT�WHILE�THE�
..�����WAS�GETTING����PERCENT�OF�
THE�TEXT
� THE�3ADIO$OM�SOFTWARE�WAS�
ACHIEVING������� PERCENT�

#7��-NQRD	� QDBDOSHNM� 5HIS�WAS�
BY�FAR�THE�WEAKEST�OF�THE���MAIN�
MODULES��5HE�MANUAL� ADMITS�THAT� IT�
WAS�TAKEN�FROM�OTHER�PROGRAMS�BY�
#ONITO
� CALLED�4UPER$OM
� AND� THAT�
BECAUSE�OF�THIS� 355:�CAPABILITY� IS�
ALSO� INCLUDED
�WITH� THE�ADVICE�THAT�
YOU� SHOULD� NOT�USE� IT
� SINCE�THE�
3ADIO$OM�355:�MODULE�WAS�BETTER��
5HERE� IS� ALSO�A�WARNING�WHICH�WILL� NOT�
GO�DOWN�WELL�WITH�THE� AVERAGE�"MIGA�
USER�� l$AUTION�� %O�NOT�USE�THE�
MOUSE�WITH�THIS� PART�OF�THE�
PROGRAMM�	SIC
m ��5HE�PROGRAM�DID� ITS�
JOB
� ONCE� *� HAD�MASTERED�THE

KEYSTROKES
� BUT� *� FOUND�THAT�IT�WAS�
DIFFICULT�TO�TUNE�TO�THE�EXACT�
FREQUENCY�FOR�OPTIMAL� RECEPTION�

4HLD�RHFM@KR� *N� #RITAIN
� THE�
STANDARD�TIME�TRANSMISSIONS� ARE�PUT�
OUT�BY�THE�.4'�STATION�� *N�(ERMANY�
THIS� IS� HANDLED� BY�%$'����5HESE�
STATIONS�SEND� A�CODED� SIGNAL�
CONTAINING�THE�DATE�AND� TIME�WITH�AN�
EXTREMELY�HIGH� DEGREE�OF�ACCURACY��
8HEN� THIS�MODULE� IS� RUN
� THE�"MIGA�
CLOCK�TIME� IS�DISPLAYED� IN� LARGE� RED�
FIGURES�ON�SCREEN��8HEN�ENOUGH�DATA�
IS� RECEIVED
� THE�FIGURES�TURN�GREEN�
WITH�THE�CORRECT�TIME�AND�DATE��
1RESSING�FUNCTION� KEY�'*� UPDATES�THE�
CLOCK�� 4IMPLE�AND�EFFICIENT�

#NMBKTRHNM� 5HIS�PROGRAM� IS�WORTH�
HAVING
�DESPITE� ITS�SHORTCOMINGS� IN�
CERTAIN� AREAS�� *T�RECEIVED�FAX�AND�
TELEPRINTER�SIGNALS�VERY�WELL��5HE�
MANUAL
� AS� SAID
� MUST�BE� REPLACED�
FOR�THE�6,�MARKET��"� LOT�MORE�EFFORT�
COULD�ALSO�GO� INTO� INTEGRATING� IT�FULLY�
INTO�THE�"MIGA�ENVIRONMENT��"T�THE�
MOMENT� IT� IS� A�BIT�OF�A�HYBRID��$%

$)&$,065
! - )'! 3! 4

%?QC� MD�5QC� \ � \ � \ � \ � \
&XCELLENT�PROGRAM�WHICH� TAKES� FULL�
ADVANTAGE�O F�THE�"MIGAkS� POSSIBILITIES�

5QCDSJLCQQ� \ � \ � \ � \ � /
$OULD� BE�EXTENDED� 	THE� AUTHOR� IS� ALREADY�
THINKING�ABOUT� IT
�TO � INCLUDE� FACSIM ILES�
	PRESS�METEO�ETC
� TRANSM ITTED� FROM�GROUND�
STATIONS

$MASKCLR?RGML� \ � \ � \ � \ � /
$LEARLY�WRITTEN� AND� HOUSED� IN� A�GOOD�
QUALITY�"�� RING�BINDER�

0PGAC�6?JSC� \ � \ � \ � \ � \
/OT�CHEAP
� AT�_��� 
� BUT�FOR�WHAT� IT�OFFERS

*� TH INK�THAT� IT� IS�WORTH� EVERY�PENNY�

0VERALL� RATING� o �o �o �o �o
*F�YOU�WANT�TO �GET� INTO�SATE LLITE � FAX�
RECEPTION
� TH IS� IS�THE�WAY�TO �GO�

$)&$,065
"/. )4/

%?QC� MD�5QC� ^ �^ �/�/ �/
.UCH�MORE�COULD� HAVE�BEEN� DONE�TO �TAKE�
ADVANTAGE�O F�THE�"MIGA�

5QCDSJLCQQ� \ � \ � \ � \ � /
7ERY�GOOD� FOR�THE� RECEPTION� OF�FACSIM ILE
�
355:�AND�THE�STANDARD�TIME�
TRANSM ISSIONS
� NOT�SO�GOOD�FOR�MORSE�

$MASKCLR?RGML� � � � � �
6NACCEPTABLE�FOR�THE� #RITISH� MARKET�

0PGAC�6?JSC� \ � \ � / � / �/
5OO� EXPENSIVE�AS� IT�STANDS� AT�_��� �

0VERALL� RATING� o �o �o �O�O
"�GOOD� PROGRAM� SPOILED� BY�THE�
DOCUMENTATION� AND�THE� FACT�THA T� IT�HAS�
BEEN� ADAPTED� FROM� ANOTHER�ENVIRONMENT�

� � � ".*("�4)�11&3�o �*446&���o �+"/6"3:� ����



����!#����"� � �
�G6C@�!:G>I6<:� ADD@H�6 I�6 �6/> �
86 AA�AD<<:G
�<J6 G6C I::9 �ID �A:6K: �
NDJ �I>B :�ID �:C ?DN �N D J G�=D77N�

5 O�OPERATE�AN�AMATEUR� RADIO�
STATION� REQUIRES�AN�
OPERATING� LICENCE
� ONE�
SECTION�OF�WHICH� REQUIRES�

THAT�YOU� KEEP�AN�ACCURATE� LOGBOOK�OF�
ALL�YOUR�ACTIVITIES�� 6NTIL� RECENTLY
� THIS�
LOGBOOK�HAD� TO�BE� IN�BOOK�FORM�� YOU�
COULD� NOT�HAVE�A� LOOSE�LEAF�FOLDER�
INTO�WHICH�YOU� KEPT�ADDING�PAGES��
5HE� LICENCE�ALSO� PRECLUDED� THE� USE�
OF�COMPUTERS�� 3ECENTLY�THE�
REGULATIONS�HAVE�BEEN� RELAXED� TO�
ALLOW�THE�USE�OF�COMPUTER�DATABASES�
TO�STORE�THE�NECESSARY�INFORMATION�
"S�WELL� AS�BEING�A� LICENSING�REQUIREd
MENT
� IT� IS�USEFUL�TO�BE�ABLE�TO� REFER�
BACK�THROUGH�THE� LOG�TO�SEE�WHETHER�
YOU� HAVE�SPOKEN�TO� A�PARTICULAR�
STATION� OR�AREA�FOR�AN�AWARD�

8ITH�MORE�AND�MORE�"MIGAS�
FINDING�THEIR�WAY�INTO�THE�RADIO�
STATIONS
� THE�MACHINE�WAS� IDEALLY�
SITUATED� FOR�USE�AS�A� LOGBOOK�� "S�THE�
COMPUTER�WILL� MULTITASK�HAPPILY
� IT�
SHOULD� BE�POSSIBLE�TO� RUN�A�PACKET�
RADIO�COMMUNICATIONS� PROGRAM�AT�THE�
SAME�TIME�AS�THE� LOGBOOK
� SIMPLY�
FLICKING�TO�THE� LOG�AT�THE�START�AND�
END�OF�EACH�CONTACT��"NOTHER�
ADVANTAGE�OF�THE�"MIGA� IN� THE�SHACK�
IS� ITS� LOW� LEVEL�OF�RADIO� INTERFERENCE�

4(%�02/'2!-
5HE�(�5:'�-OGBOOK�WILL� RUN�ON�A�
���K�"MIGA�WITH� ��DRIVE
� AND� IS�
SUPPLIED�ON�A�SINGLE����� INCH�
UNPROTECTED�FLOPPY�DISK
� TO�ENABLE�
YOU�TO�MAKE�A�WORKING�BACK�UP�OF�THE�
APPLICATION��"LSO�ON�THE�DISK� IS�THE�
MANUAL�WHICH� RUNS�OUT�TO���PAGES�ON�
A�PRINTER��5HE�MANUAL�GOES�THROUGH�
THE� PROGRAM�S�FUNCITONS
� DESCRIBING�
EACH� FEATURE�AND� ITS�OPERATION�� 0NE�
NICE�TOUCH�WITH� THE� PROGRAM� IS� ITS�
ABILITY�TO�ACCESS�THE�MANUAL�WHILE�
THE� PROGRAM� IS� RUNNING
� SO
� IF�YOU�DO�
GET�STUCK
� HELP� IS�ON�SCREEN�

0N� LAUNCHING�THE� PROGRAM�YOU�
ARE�PRESENTED�WITH� THE�MAIN� SCREEN�� �
ALL�COMMANDS�ARE�AVAILABLE�ON�THIS�
SCREEN� BOTH� IN� THE�PULLDOWN�MENUS�
AND�AS� lQUICK�KEYSm ��5HESE�ARE

OBTAINED� USING�THE� RIGHT�"MIGA�KEY�
WITH� LOGICAL� USE�OF�THE� INITIAL� LETTERS�
OF�THE�COMMANDS��5HE�MAIN� LAYOUT�OF�
THE�SCREEN� RESEMBLES�THAT�OF�A�
CONVENTIONAL� LOGBOOK�AND� IS�COLOUR�
COORDINATED�WITH� EACH�ALTERNATE�ENTRY�
BEING�A� SECOND� COLOUR�

/0%2!4).'
8HEN�YOU� FIRST�START�THE� LOGBOOK�YOU�
HAVE�TO�DEFINE�THE�OPERATING�
CONDITIONS�AT�THAT�PARTICULAR�TIME�
5HIS� INCLUDES�YOUR�LOCATION� AND�
8ORKED�ALL�#RITAIN� DETAILS
� AS�WELL� AS�
YOUR�TRANSMITTER�POWER�AND�MODE�OF�
OPERATION��:OU�ARE�ALSO� ABLE�TO�SET�
THE� FREQUENCY�ON�WHICH�YOU� ARE�
OPERATING
� ALTHOUGH�THIS�FEATURE� ONLY�
REALLY�COMES� INTO� ITS�OWN� IF�YOU�OFTEN�
OPERATE� ON�ONE�SPOT�FREQUENCY�OR�
RECORD�ONLY�THE�GENERAL� BAND�OF�
OPERATION
� AS� IT� IS� AWKWARD�TO�CHANGE�
THE�FREQUENCY�FOR�EACH� ENTRY��0NCE�
THESE�DETAILS� ARE�ENTERED�YOU�CAN�
START�THE� LOG��"�WINDOW�APPEARS�ON�
THE�SCREEN�WITH� A� PROMPT�FOR�EACH�OF�
THE� FIELDS�OF�DATA�ENTRY
� THE�FIRST� IS�
THE�CALLSIGN� OF�THE� STATION� BEING�
WORKED��0NCE�ENTERED
� THE� LOG�WILL�
CHECK�TO�SEE� IF�YOU� HAVE�HAD�
PREVIOUS�CONTACT�WITH� THIS�STATION�� *F�
YOU�HAVE
� DETAILS� LIKE�THE�OPERATOR�S�
NAME�AND� LOCATION�WILL� AUTOMATICALLY�
BE�ENTERED�� &NTRY� INTO�THE�VARIOUS�
FIELDS� IS�ACHIEVED� BY�HITTING�RETURN� TO�
GET�TO� THE�CORRECT�POSITION
� THEN� IF�THE�
FIELD� IS� NOT�AUTOMATICALLY�FILLED
� OR�YOU�
WISH�TO�CHANGE�THE�DATA
� NEW�
INFORMATION� IS� KEYED� IN�

"LL� THE�DETAILS�YOU� SPECIFIED� AT�
THE�SET�UP�ARE�ENTERED� AS�YOU�TAB�TO�
THEIR�FIELD��"LTHOUGH� THESE�ARE�DEFAULT�
SETTINGS� 	THE�SIGNAL� REPORT�DEFAULTS�TO�
���FOR�SPEECH�CONTACTS�AND� ����FOR�
MORSE�CONTACTS

� EACH�CAN�BE

CHANGED�AT�THE� INPUT�STAGE�� *F�YOU�ARE�
USING�THE� LOG�AS�YOU�CONTACT�PEOPLE�
RATHER�THAN� FILLING� IN� THE�DETAILS� AFTER
�
MOST�OF�IT�CAN� BE�ENTERED�WITH� ��OR���
KEY�STROKES�� �ONCE�YOU� START�
CHANGING�FIELDS�	POWER�AND�
FREQUENCY
� IT� IS� SLIGHTLY� LONG�WINDED�

"T�THE�END�OF�THE� SUBMENU�YOU�
ARE�GIVEN�THE�OPTION� OF�SIGNING�OFF�
WITH� THE�STATION�YOU�ARE� SPEAKING�TO�
OR�OF�STARTING�A�NET��5HIS� HAS�TO�BE�
ONE�OF�THE�MAIN� FEATURES�OF�THIS�
PROGRAM�� *T�WILL� QUITE�CHEERFULLY�KEEP�
TRACK�OF�SEVERAL� STATIONS�ALL� AT�ONCE
�
FOR�THE� NET�CONTROLLERS� AMONG�YOU�
THIS�HAS�TO� BE�A�BOON�

/ET�OPERATION� ALLOWS�THE�STATIONS�
TO�BE� LOGGED�OFF�IN� ANY�ORDER�� 0NCE�
YOU� HAVE�FINISHED�WITH�A� STATION�THE�
PROGRAM� UPDATES�THE� LOGBOOK�AND�
WRITES�THE� NEW� INFORMATION� TO�DISK��
&ACH�FLOPPY�DISK�SHOULD� BE�CAPABLE�
OF�HOLDING�ABOUT�FOUR�THOUSAND�
ENTRIES
� AT�WHICH� POINT�YOU� SIMPLY�
MAKE�A�NEW� LOG
� AND� START�ALL� OVER�
AGAIN�

5HE� LOGGING�PROGRAM� HAS�NOT�
BEEN�TRIED�WITH� A� HARD�DISK
� ALTHOUGH�
NO�PROBLEMS�CAN� BE�FORESEEN� IN�
RUNNING�FROM�SUCH� A�DEVICE�� )AVING�
SEPARATE� LOGS�DOES�MEAN�THAT�THE�
PROGRAM�WILL� NOT�FIND�THE� INFORMATION�
CONCERNING�STATION�DETAILS�OF�THOSE�
THAT�YOU� HAVE�WORKED� PREVIOUSLY�FROM�
THE�OLD� FILE�� )OWEVER
� A�TOTAL� OF�FOUR�
THOUSAND�ENTRIES�DOES�MEAN�A� LOT�OF�
CONTACTS�

)AVING�FINISHED�YOUR�CONTACT�WITH�
SOMEONE
� YOU�MAY�WISH� TO�SEND�
THEM� A�24-�CARD�TO�CONFIRM�THE�
CONTACT��"T�THE�PROMPT�YOU�CAN�TAG�A�
CONTACT�FOR�PRINTING��"T�THE� STROKE�OF�
A�KEY�THE�PRINTER�BUZZES�AWAY�AND�
WILL� DO�MULTIPLE�OR�SINGLE� LABELS�TO�GO�
ON�THE� BACK�OF�YOUR�CARD�WITH� ALL� THE�
CONTACT�DETAILS
� INCLUDING�YOUR�LOCATOR�
INFORMATION�

5HE� LAYOUT�OF�THIS� LABEL� IS� NOT� RE��
CONFIGURABLE
� BUT�SHOULD� CERTAINLY�BE�
SUFFICIENT�FOR�MOST�NEEDS��5AGGED�
CONTACTS�CAN�BE�PRINTED�AT�A� LATER�
DATE
� ALLOWING�YOU�TO�DO�ALL�YOUR�24-�
PRINTING� IN� ONE�BATCH�EVERY�COUPLE�OF�
WEEKS��5HERE� IS� ALSO�A�FACILITY�
ENABLING�YOU�TO�OUTPUT�PAGES�OF�THE�
LOG
� A�GOOD� IDEA� IN� CASE�OF�A�CORRUPT�
DISK�� )OWEVER
� IT�S� A� PITY�THAT�WHEN�
PRINTING�THE� LOG�PAGES
� THE� REMARKS�
COLUMN� DOES�NOT�

"LTHOUGH� THE�PROGRAM�SHOULD�
MULTITASK
� DURING�THE� REVIEW�PERIOD�
SEVERAL� COMMS� PACKAGES�WERE�TRIED

WITHOUT�SUCCESS�� �ON�ONE�OCCASION�
THE�PROGRAM�WAS�FORCED�TO�QUIT�WHILE�
A� LOGBOOK�WAS�OPEN
� CAUSING�THE�
PROGRAM�TO�BECOME�CORRUPT�� (OOD�
THING�IT�WAS�A�BACK�UP�

0NE�OF�THE�FEATURES�OF�RUNNING�A�
COMPUTERISED� LOG� IS�THE�EASE�WITH�
WHICH� A� PREVIOUS�CONTACT�WITH� A�
STATION� CAN�BE�FOUND
� AND�THIS�
PROGRAM� IS� NO�EXCEPTION� IN�PROVIDING�
A�GOOD� SEARCH�FACILITY��"NY�OF�THE�
FIELDS�CAN�BE� SEARCHED� ALLOWING�YOU�
TO�FIND�PREVIOUS�CONTACTS�WITH� A�
PARTICULAR� LOCATION�OR�NAME�AS�WELL�
AS�WITH� INDIVIDUAL� STATIONS�� �ALTHOUGH�
WHY�ON�EARTH�YOU�WOULD�WANT�TO� FIND�
ALL� THE�CONTACTS�WHICH�YOU� HAD�EVER�
HAD�WITH� ANYBODY�CALLED�+OHN�TENDS��
TO�PUZZLE�ME�

"LL� THE�ENTRIES�CAN�BE�FULLY�EDITED
�
AND� ADDITIONAL� ENTRIES�CAN� BE�ADDED�
IN�THE�MIDDLE�OF�THE�FILE� IF�NEEDED��
)OWEVER
� THE� PROGRAM�WILL� NOT�SORT�
THE�ENTRIES� INTO�CHRONOLOGICAL�ORDER��
6PDATES� TO�THE�PROGRAM� 	SUPPLIED�AT�
HALF�PRICE
�_�����
� FOR�THE�FIRST�YEAR�
AFTER� REGISTRATION
�ARE�DUE�TO�ADD�A�
SORT�FEATURE��5HE� LATEST�UPDATE� ALSO�
INCLUDES� PROVISION�FOR�ADDING�YOUR�
TRANSCEIVER�AND�AERIAL� DETAILS�FOR�UP�
TO�THREE�DIFFERENT�SET�UPS�FOR�OUTPUT�
ON� TO�THE� LABELS�FOR�THE�CARDS�

&ACH� PROGRAM� IS�SUPPLIED�WITH�
YOUR�CALLSIGN�EMBEDDED� INTO�THE�
CODE
� AND�APPEARS�ON� ALL� THE�PAGES�
AND�ON�THE� LABELS� FOR�THE�24-�CARDS��
5HIS�DOES�VERY�NICELY�AS�A� FORM�OF�
COPY�PROTECTION
� ALTHOUGH� DOES� PUT�A�
SPANNER� IN� THE�WORKS� IF�YOU�WANT�TO�
USE�THE� LOG�FOR�ANOTHER�STATION
� FOR�
INSTANCE�A�SPECIAL� EVENT�STATION�

1ROVISION� IS�MADE� FOR�MOVING�TO�
ANOTHER� LOCATION� IN� THE�#RITISH� *SLES�
WHEREBY�YOUR�CALLSIGNkS� PREFIX�
CHANGES��:OU�CAN�ALSO�ADD�MOBILE�
SUFFIXES�TO�THE�CALL�� *F�YOU�ARE�A�
MEMBER�OF�A�CLUB
� AND�WOULD� LIKE�A�
COPY�FOR�THE� CLUB
� CONTACT�THE�AUTHOR
�
QUOTING�THE�CLUB�CALLSIGN�AND�HE�WILL�
SEND�YOU� A�COMPLIMENTARY�COPY����
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!U?PBQ�� �AMATEUR�RADIO�HAS�MANY�AWARDS�AVAILABLE�FOR�COLLECTING
�MOST�OF�
WHICH�ARE�ACHIEVED�BY�CONTACTING�STATIONS� IN�AS�MANY�LOCATOR�SQUARES�AS�
POSSIBLE��5HESE�SQUARES�ARE�ALLOCATED�THE�WORLD�OVER
� SOME�SPECIFIED�BY�
LONGITUDE�AND� LATITUDE
�OTHERS�BY�THE�/ATIONAL�(RID��0THER�AWARDS�ARE�
AVAILABLE�FOR�WORKING�IN�DIFFERENT�COUNTRIES�

7MPICB
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"PGR?JL�� �0NE�SUCH�AWARD� IS�THE�8"#�AWARD�WHICH� INVOLVES�
SPEAKING�TO�PEOPLE� IN� THE� ���KILOMETRE�NATIONAL�GRID� SQUARES��"WARDS�ARE�FOR�
WORKING�A�NUMBER�OF�THESE� SQUARES
� AND�THESE�CONTINUE�TO�GET�HARDER�UNTIL�
YOU� HAVE�WORKED�IN�ALL� THE� SQUARES� IN�THE�#RITISH� *SLES�

24-�CARDS�� �5HE�FINAL�COMPLIMENT�AFTER�CHATTING�TO�A�FELLOW�RADIO�AMATEUR�
USED�TO�BE�TO�SEND�A�POSTCARD� TO�HIM�TO�CONFIRM�THE�DETAILS�OF�YOUR�CONTACT��
5HIS� IS�STILL�COMMON�PRACTICE
� ALTHOUGH�THE�CARDS�THESE�DAYS�ARE�USUALLY�USED�
TO�CONFIRM� LOCATOR�SQUARES�FOR�AWARDS� PURPOSES�

.CR�� �*F�MORE� THAN�TWO�STATIONS�ARE� IN�CONTACT�TOGETHER
� THEN�A�NET�FORMS�
0NE�STATION�WITT�OFTEN�ACT�AS�CONTROL�FOR�THE� NET��WHICH�OFTEN� INVOLVES�
AMATEURS�WITH�SIMILAR�INTERESTS
�FOR�INSTANCE�AN�"MIGA�OWNERS�� NET�
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" � PICTURE�TELLS� A�THOUSAND�
WORDS
� BUT�0XXI�"EGIS�
BELIEVES�A�THOUSAND�
WORDS�ARE� NOT�ENOUGH�

WHICH� IS�WHY�THEY�VE�DEVELOPED�
1RESENTATION�.ASTER�� 5HE�PROGRAM� IS�
A�POWERFUL� PRESENTATION� AUTHORING�
SYSTEM�ORIENTED�TOWARDS�THE�
PLANNING
� PRODUCTION
� ORGANISATION�
AND�FINAL�DISPLAY�OF�PRESENTATIONS�

"S�0XXI�"EGIS� IS� KEEN�TO� POINT�
OUT
�1RESENTATION�.ASTER�GOES�
BEYOND�PREVIOUS�PRESENTATION�
AUTHORING�SYSTEMS�FOR�THE�"MIGA�BY�
ENABLING�YOU�NOT�ONLY�TO�ORGANISE�AND�
DISPLAY�YOUR�PRESENTATION
� BUT�ALSO�TO�
CREATE�MUCH�OF�THE�ARTWORK�WITHOUT�
HAVING�TO�RELY�ON�THIRD� PARTY�PRODUCTS��
#UILT�INTO� IT� IS�A�POWERFUL� BUSINESS�
GRAPHICS�PROGRAM�AND�A�HOST�OF�
STRUCTURED�DRAWING�TOOLS�WHICH�ALL�
WORK�TOGETHER�TO�PRODUCE�
PRESENTATIONS�WHICH�WOULD� HAVE�
PREVIOUSLY�BEEN� IMPOSSIBLE�WITHOUT�
CONSIDERABLE�OUTLAY�

&VEN� IF�YOU�DON�T�INTEND�USING�
YOUR�"MIGA�FOR�PRESENTATIONS
� THE�
PROGRAM�S� POWERFUL� IMAGING�TOOLS�
MAKE� IT�AN� IDEAL� SYSTEM�FOR�SLIDE�
PRODUCTION�WHEN� USED� IN�CONJUNCTION�
WITH�A�1OLAROID�1ALETTE�SYSTEM�� #Y�
TRANSFERRING�THE�SCREEN� IMAGE�TO�
SLIDE�FORMAT
� PROFESSIONAL� SLIDES�CAN�
BE�CREATED�AT�A�MINIMAL�COST�

1RESENTATION�.ASTER�ISNkT �THE�
FIRST�PROGRAM�OF�ITS�KIND�TO�BE�
RELEASED�ON� THE�"MIGA
�BUT�IT kS�BY�FAR�
THE�MOST�COMPLETE�� 4URE
�THERE�ARE�
PACKAGES�WHICH�CAN� HANDLE�VARIOUS�
ASPECTS�OF�PRESENTATION� PRODUCTION
�
BUT�YOU�LL� BE�PUSHED�TO�FIND� A�
PACKAGE�WHICH� PROVIDES�1RESENTATION�
.ASTER�S�SCOPE�

$)3+/5.4�2!4%3
#ELIEVE� IT�OR�NOT
�1RESENTATION�.ASTER�
COMES�ON�SIX�DISKS
� ALL�OF�WHICH�ARE�
CRAMMED�WITH� FILES�AND�ASSOCIATED�
PROGRAMS�� *F�THIS�WASNkT �ENOUGH
�
YOUkLL�BE�MORE�SHOCKED�TO� LEARN�THAT
� �IN�TRUE�"EGIS�STYLE�� �EVEN�THESE�SIX�
DISKS�ARENkT �ENOUGH�TO�HOLD�THE�
COMPLETE� PACKAGE��5O�KEEP�THE�DISK�
COUNT�DOWN
�"EGIS�HAVE�HAD�TO�
COMPRESS�THE�FILES� INTO� AN�ARCHIVE�

#EFORE�YOU� START�CREATING�THAT�
STUNNING�PRESENTATION
�YOU�MUST�FIRST�
INSTALL�1RESENTATION�.ASTER�AND�ALL�
ITS�FILES�ON�TO�EITHER�A�HARD�DISK�OR�A�
SEPARATE�SET�OF�FLOPPIES�� 	)OWEVER
�
WITH�THIS�AMOUNT�OF�DATA� REQUIRED�TO�
GET�THE�PROGRAM� RUNNING
�YOUkRE� REALLY�
BEST�OFF�WITH� A�HARD�DISK�
�"LTHOUGH� IT�
WILL� RUN�FINE�ON�A�FLOPPY�SYSTEM
� EVEN�
WITH�TWIN�DRIVES�YOUkLL� FIND�YOURSELF�
SWAPPING�DISKS�FREQUENTLY�

*NSTALLING�THOSE�SIX�DISKS� IS�
SURPRISINGLY�SIMPLE�THANKS�TO�A�WELL�
DESIGNED� INSTALLATION� PROGRAM�WHICH�
TAKES�AWAY�MOST�OF�THE�WORK��:OU�
CAN� LEAVE�THE� PROGRAM�TO� INSTALL�
1RESENTATION�.ASTER�IN� ITS�ENTIRETY��
)OWEVER
� FOR�THE�MORE�EXPERIENCED�
USER�IT�OFFERS�AN�OPTION�WHICH�GIVES�
YOU�MORE�CONTROL� OVER�WHICH�FILES�ARE�
INSTALLED�AND�WHERE�

(ETTING�EVERYTHING�INSTALLED� IS�
FAIRLY�TIME�CONSUMING
� BUT�ONCE� IT kS�
DONE�YOUkRE� READY�TO� ROCK�AND�ROLL����
5HE�NEXT�SURPRISE�COMES�WHEN�YOU�
TRY�TO�RUN�1RESENTATION�.ASTER��THE�
MAIN� PROGRAM�DOESN�T�HAVE� ITS�OWN�
ICON�� *NSTEAD
�YOU�MUST�DOUBLE�CLICK�
ON�A�PROJECT�ICON�CONTAINING�A�
NUMBER�OF�USEFUL�DEFAULTS�WHICH�
MAKE�SETTING�UP�THE�PROGRAM�EASIER��
"S�YOU�BECOME�EXPERIENCED
�YOU� CAN�
DITCH�THESE�TO�SET�UP�YOUR�OWN�

3,)00).'�!.$�3,)$).'
5HE�HEART�OF�1RESENTATION�.ASTER�IS�
THE�SLIDE��5HERE�ARE�THREE�DIFFERENT�
TYPES�OF�SLIDE�AVAILABLE�� �AN�
ANIMATION�PICTURE�SLIDE
� A�BLANK�SLIDE�
	USED�FOR�PUTTING�A�PAUSE� IN�YOUR�
PRESENTATION
�AND�� �MOST�INTERESTING

OF�ALL�� �A� LAYERED�SLIDE��"S�THE�NAME�
SUGGESTS
� AN� ANIMATION�PICTURE�SLIDE�
CAN�DISPLAY�ANIMATION� IN� STANDARD� *''�
"/*.�FORMAT�OR�A� PICTURE� IN�ANY�OF�
THE�"MIGAkS�SCREEN�MODE�

5HE�MOST�POWERFUL�OF�THESE�SLIDE�
FORMATS� IS�THE� LAYERED�SLIDE�WHICH

CAN�BE�USED�TO�DISPLAY�INFORMATION� IN�
A�VARIETY�OF�DIFFERENT�FORMATS��"T�THEIR�
MOST�BASIC� LEVEL
� LAYERED�SLIDES�
CONSIST�OF�THREE�BASIC�ELEMENTS�� �
TEMPLATES
�CONTENT�AND�ANNOTATION�

5HE�TEMPLATE� LAYER�IS� A�SET�OF�
ATTRIBUTES�WHICH�DICTATE�THE�
APPEARANCE�AND�FORMAT�OF�THE�SLIDE��
5O�SAVE�YOU�HAVING�TO�SET�UP�EACH�
AND�EVERY�NEW�SLIDE�FROM�SCRATCH
� THE�
TEMPLATE� LAYER�CAN� BE�SHARED�
BETWEEN� SLIDES
�GIVING�YOUR�SLIDES�A�
UNIFORMED� LOOK��"�SINGLE�SLIDE�FORMAT�
MAY�EVENTUALLY�PROVE�TO�BE� LIMITING


WHICH� IS�WHY�1RESENTATION�.ASTER�
ENABLES�YOU�TO�CREATE�FAMILIES�OF�
TEMPLATES��:OU� COULD
� FOR�EXAMPLE
�
HAVE�ONE�TEMPLATE�JUST�FOR�
PRESENTING�TEXT
� ONE�FOR�DISPLAYING�A�
GRAPH�AND�TEXT�AND�ANOTHER�FOR�
DISPLAYING�PICTURES�AND�A�GRAPH�

5O�MAKE�THINGS�MORE�CONFUSING
�
THE�TEMPLATE� LAYER�CONSISTS�OF�TWO�
SEPARATE�ELEMENTS�� �A�BACKDROP�AND�
REGIONS�� 5HE�BACKDROP�CONTAINS�THE�
BACKGROUND�COLOUR�AND� IMAGE�PLUS�
THE�SLIDEkS�COLOUR�PALETTE��5HE�REGION�
DEFINES�THE�TYPE
� SIZE�AND� PLACEMENT�
OF�ANY�DEFAULT� LAYERS�TO�BE�PLACED�ON�
THE�SLIDE�	EG�THE�SLIDEkS�TITLE
�

"/8).'�#,%6%2
$ONTENT�LAYERS�CARRY�THE� INFORMATION�
WHICH�THE�SLIDE� IS�TO� PRESENT��5HESE�
LAYERS�ARE�VARIED�� �LINES�OF�TEXT
�
IMPORTED� IMAGES
�GRAPHS� AND�CHARTS��
'INALLY
� THE� ANNOTATION� LAYER�ENABLES�
YOU�TO�ADD�GRAPHICS�OR�TEXT�ON�TOP�OF�
CONTENT�LAYERS�� *N�FACT�THERE�SEEMS�
LITTLE�DIFFERENCE�BETWEEN�CONTENT�AND�
ANNOTATION� LAYERS�AND�THE�MANUAL�
DOESNkT �HELP�CLARIFY�ANY�DIFFERENCES�

5HE�MOST�BASIC�CONTENT� LAYER�IS�
THE�TEXT� LAYER�WHICH�CAN�CONTAIN�TEXT�
RENDERED� IN�ANY�STANDARD�"MIGA�
BITMAPPED� FONT��+UST� LIKE�A�DESKTOP�
PUBLISHING�PROGRAM
�YOU� CAN�ENTER�
THE�TEXT�DIRECTLY�INTO�THE� LAYER�	WHICH�
IS�PRESENTED�ONSCREEN� AS�A�BOX

�
MOVE�THE�TEXT� LAYER�AROUND
� RESIZE� IT�

AND� SO�ON��8HATkS�
MORE
� EACH�TIME�YOU�
ALTER�THE� LAYER�OR� ITS�
CONTENTS

1RESENTATION�.ASTER�
WILL� AUTOMATICALLY�
REFORMAT�THE� LAYER�
WITH�THE�CHANGES�
TAKEN� INTO�
CONSIDERATION�
5HOSE�OF�YOU�WHO�
HAVE�USED�OTHER�%51�
PROGRAMS�SUCH�AS�
1RO1AGE�WILL� REALISE�
THAT�THIS�APPROACH� IS�
VERY�SIMILAR�TO�THE�
BOX�SYSTEM�USED� IN�
THE�MAJORITY�OF�%51�
PROGRAMS�

-!34%2).'�#(!243
0NE�OF�1RESENTATION�.ASTER�S�MOST�
POWERFUL� FACILITIES� IS� ITS�ABILITY�TO�
GENERATE�A�VARIETY�OF�DIFFERENT�CHARTS�
FROM�DATA�PROVIDED�BY�THE�USER��5HE�
PROGRAM�SUPPORTS�A�NUMBER�OF�CHART�
TYPES� INCLUDING�PIE
� BAR
� LINE
� AREA�
AND� SCATTER�CHARTS��5HESE�CAN�BE�
RENDERED� IN��%�OR��%�PERSPECTIVE�

&NTERING�THE�CHART�DATA� INTO�
1RESENTATION�.ASTER�IS�HANDLED�
PARTICULARLY�WELL�THANKS�TO�THE�
INCORPORATION�OF�A�4PREADSHEET�LIKE�
SCREEN�WHICH� LOOKS�AND� FEELS�JUST
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8HEN�YOU�CREATE�A�SLIDE
�YOUkRE�GIVEN�THE�CHOICE�OF�THREE�BASIC�SLIDE�TYPES
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8ITH�)G:H:CI6I>DC�&6HI:G�YOU�CAN�CREATE�THOSE�
PROFESSIONAL� LOOKING�CHARTS�?LB�GRAPHS�WITH�EASE
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LIKE�A� REAL�SPREADSHEET�� *T�DOESNkT�
HAVE�ANY�SPREADSHEET�OPERATIONS�
SUCH�AS�ADDITION
� SUBTRACTION�ETC
� SO�
IT kS� LIMITED�TO�THE�ENTERING�OF�CHART�
DATA�� *F�YOUkVE�GOT�THIS� INFORMATION�
STORED� IN� AN�EXISTING�SPREADSHEET�
FILE
�1RESENTATION�.ASTER�CAN� IMPORT�
IT
� SO�FINANCIAL� INFORMATION� CAN�BE�
PULLED� IN� DIRECTLY�FROM� PROGRAMS� LIKE�
"DVANTAGE�AND�1LAN�*5�

0NCE�THIS�CHART�DATA�HAS�BEEN�
ENTERED
� ALL�THAT�REMAINS� IS�TO�MARK�
OUT�THE� RELEVANT� LISTS�OF�DATA
� SELECT�
k1LOTk� AND�1RESENTATION�.ASTER�DOES�
THE� REST�� *F�YOUkRE�NOT�HAPPY�WITH�THE�
CHART
�YOU�CAN�EASILY�CHANGE� IT�TO�ANY�
ONE�OF�THOSE�AVAILABLE�

5HE�CHARTS�WHICH�1RESENTATION�
.ASTER�PRODUCES�ARE�GENERATED� AS�
STRUCTURED�OBJECTS��5HEY�CAN�
THEREFORE�EASILY�BE�EDITED� USING�THE�
PROGRAMkS� POWERFUL� STRUCTURED�OBJECT�
CREATIONS�TOOLS
�ENABLING�YOU�TO� PULL�
OUT�SECTIONS�OF�A� PIE�CHART
�CHANGE�
THE�COLOUR�OF�A� PARTICULAR�BAR�ETC�

STRUCTURED�PAINTING�PACKAGE�
"LTHOUGH�WORKING�WITH�STRUCTURED�
OBJECTS�TAKES�GETTING�USED�TO�AND�
REQUIRES�MORE�WORK�TO�GET�DECENT�
RESULTS
� SUCH�A�SYSTEM� IS�VERY�
FLEXIBLE�AND�THE� RESULTS�ARE�OFTEN�OF�
FAR�GREATER�QUALITY�THAN�ANY�
BITMAPPED� IMAGE
�ESPECIALLY�WHEN�
PRINTED�TO�A� HIGH� RESOLUTION�DEVICE�
SUCH�AS�A�1OSTSCRIPT�IMAGESETTER�

7(/�3�!�02%449�0/,9�
#ITMAPPED�TEXT�IS� ALL�VERY�NICE
� BUT� IT�
HAS�ONE�MAJOR�DISADVANTAGE�� �WHEN�
YOU�EXPAND� IT
� IT�BECOMES�CHUNKY��5O�
GET�AROUND�THIS� UNAVOIDABLE�PROBLEM
�
1RESENTATION�.ASTER�INCLUDES�A�
POWERFUL�1OLY5EXT�FACILITY�WHICH�
INCORPORATES�TEXT�INTO�YOUR�SLIDES�
WHICH�CALL� UPON�0UTLINE�FONTS��"�WIDE�
SELECTION�OF�OUTLINE�FONTS� ARE�
INCLUDED� 	TWELVE� IN�TOTAL

� BUT�FOR�
THOSE�OF�YOU�WHO�STILL� AREN�T�
SATISFIED
� THE� PROGRAM�FULLY�SUPPORTS�
BOTH�1AGE4TREAM�AND�(OLD� %ISKkS

'OR�JAGGIE�FREE�TEXT
�)G:H:CI6I>DC�&6HI:GH�1OLYTEXT�FACILITY�IS�THE�BIZZ

0!).4�"9�.5-"%23
:OU�CAN�ALSO�CREATE�STRUCTURED�
IMAGES�FROM�SCRATCH� USING�
1RESENTATION�.ASTER�S� POWERFUL�
STRUCTURED�PAINTING�TOOLS�� -IKE�A�$"%�
PACKAGE
� STRUCTURED� IMAGES�ARE�BUILT�
UP�FROM�A�SERIES�OF�POINTS�WHICH�ARE�
THEN�JOINED�TOGETHER�TO�FORM�THE�
OBJECTS�WHICH�MAKE�UP�YOUR�IMAGE��
5HIS�APPROACH�ALLOWS�THE�OBJECTS�TO�
BE� RESIZED�AND� ROTATED�WITH� NO� LOSS�
IN�QUALITY�

5HE�1RESENTATION�.ASTER�OBJECT�
PAINTING�TOOLS�ALLOW�YOU�TO�CREATE�A�
NUMBER�OF�jPRIMITIVES��WHICH�ARE�
BROUGHT�TOGETHER�TO�FORM�THE�FINAL�
IMAGE��5HESE�PRIMITIVES� INCLUDE�
STRAIGHT�LINES
� BEZIER�CURVES
� FILLED�
AND�OUTLINED�ELLIPSES
�CIRCLES
�
RECTANGLES
� ANGULAR�POLYGONS�AND�
FREEHAND�SHAPES�� &VEN�AFTER�THEY�
HAVE�BEEN�DRAWN
�YOU�CAN�PICK�THEM�
UP�AND�MOVE�THEM�ABOUT
� PULL� OUT�
POINTS
�FLIP
� ROTATE�AND�DISTORT�THEM�

.OST�"MIGA�USERS�HAVE�USED�
BITMAP�BASED�PAINTING�PROGRAMS� LIKE�
%1AINT
� BUT�FEW�HAVE�EVER�USED�A

$OMPUGRAPHIC�OUTLINE�FONTS�
#ECAUSE�THE�FONTS�ARE� RENDERED�

AS�STRUCTURED�OBJECTS
�YOU�CAN�
EXPAND
� CONTRACT�AND� ROTATE�TEXT�WITH�
NO� LOSS� IN�QUALITY�WHATSOEVER�� /OT�
CONTENT�WITH� SIMPLE� ROTATION�AND�
RESIZING�OPERATIONS
�1RESENTATION�
.ASTER�CAN�CARRY�OUT�OPERATIONS�ON�
OUTLINE�TEXT�WHICH�WOULD� PUT�
1ROFESSIONAL�%RAW�TO�SHAME��5HESE�
INCLUDE��%�DISTORTION
� BENDING
� AND�
WRAPPING�OF�TEXT�ON�TO�A�CIRCLE�

"�VARIETY�OF�EFFECTS�CAN�BE�
APPLIED�TO�THE�FONTS�SUCH�AS�ADDING�
SHADOWS
� EMBOSSING�TEXT�AND�A�
VARIETY�OF�GRADUATED�FILLS��"LL�THESE�
EFFECTS�ARE�CARRIED�OUT�AT�TOP�SPEED�
*F�YOUkVE�AN�ACCELERATED�"MIGA
�MANY�
OF�THESE�OPERATIONS�ARE�EXECUTED�
ALMOST� INSTANTLY�

4(%�3,)$%�3/24%2
$REATING�SLIDES� IS�ALL�VERY�WELL
� BUT�
THE� REAL� POWER�OF�1RESENTATION�
.ASTER�IS�THE�AMOUNT�OF�CONTROL� IT�
GIVES�YOU�OVER�THE�ORGANISATION�OF�
YOUR�PRESENTATION��5HE�NERVE�CENTRE

OF�ALL�THIS� IS�THE�
4LIDE�4ORTER

"9�7!9�/&�#/.#,53)/.
0XXI�"EGIS�HAS�BEEN�HAVING�A� ROUGH�
TIME�OVER�THE� PAST�YEAR
� BUT�THEYkRE�
BACK� IN�TOP�FORM�WITH�1RESENTATION�
.ASTER��"EGIS� HAD�EARNED�THEMSELF�
SOMETHING�OF�A�BAD�NAME�FOR�MAKING�
POTENTIALLY�POWERFUL� PACKAGES� ALMOST�
UNUSABLE�DUE�TO�SLOPPY�USER�
INTERFACE�DESIGN� 	"/*.AGIC�USERS�ARE�
SURE�TO�AGREE�

� BUT�THEYkVE�DONE�
"MIGA�USERS�PROUD�WITH�1RESENTATION�
.ASTER�� *TS�USER� INTERFACE� IS� LOGICAL�
AND�EASY�TO�USE�WITHOUT�LOCKING�YOU�
AWAY�FROM�THE�PROGRAMkS�TRUE�POWER�

0NE�AREA� IN�WHICH�1RESENTATION�
.ASTER�REALLY�STANDS�OUT� IS�THAT�OF�
STRUCTURED�GRAPHICS�� )AVING�USED�
PROGRAMS� LIKE�9�$"%�AND�1RO%RAW�
���
� *�WAS�SURPRISED�BY�HOW�QUICKLY�
AND�EASILY�1RESENTATION�.ASTER

$)&$,065
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�4E8�B9�,E8� O �O �O �O �'
5HE� PROGRAM� INITIALLY�TAKES� SOME�GETTING�
USED�TO 
� BUT�ONCE�YOU�VE�FOUND�YOUR�WAY�
AROUND� THE�MYRIAD� OF�MENUS� AND�
REQUESTERS
� IT kS� LOGICAL� AND�EASY�TO � USE�

�84FGD8E� O �O �O �' �'
'EATURE� PACKED�YET�EASY�TO �USE
�
1RESENTATION� .ASTER�IS� BY�FAR�THE�MOST�
POWERFUL� PRESENTATION� AUTHORING�SYSTEM�
AVAILABLE�FOR�THE�"MIGA�

�B6G@8AF4F<BA� O �O �O �' �'
5HE�ACCOMPANYING�MANUAL� IS�CERTAINLY�
LARGE
� BUT�I T kS� HARDLY�BEDTIME� READING�
MATERIAL�� 4OME�OF�ITS�DESCRIPTIONS�ARE� A�
LITTLE�VAGUE�AT�TIMES
� BUT�ON� THE�WHOLE� IT kS�
WELL�WRITTEN� AND� COMPREHENSIVE�

*C887� O �O �O �O �'
$ONSIDERING�THE�AMOUNT�O F�WORK�THE�
PROGRAM� IS�DOING
� 1RESENTATION�.ASTER�
ZIPS�ALONG�AT�AN� IMPRESSIVE� RATE�

SCREEN
�
SPECIFICALLY�
DESIGNED�TO�
PROVIDE�AN�
INTUITIVE�
INTERFACE�FOR�
CREATING
� EDITING�
AND�PLAYING�YOUR�
PRESENTATION�
1RESENTATION�
.ASTER�PRESENTd
ATIONS�ARE�
ORGANISED� IN�A�
HIERARCHICAL� TREE�
STRUCTURE�WHICH�
GROUPS�SLIDES�TO�
ARRANGE�THEM�
LOGICALLY��"T�THE�
jTOPk� OF�EVERY
PRESENTATION� IS� A� SINGLE�SLIDE�CALLED�
THE�3OOT�1ARENT�� &VERY�OTHER�SLIDE� IS�
CALLED� A�$HILD��5HAT�IS
� IT kS� BELOW�THE�
ROOT�PARENT� IN�THE�PRESENTATION�S�
HIERARCHY��$HILD�SLIDES�CAN�ALSO�HAVE�
CHILD� SLIDES�BENEATH�THEM
� CAUSING�
THE�HIERARCHY�TO�BRANCH�OUT�FURTHER�

4OUNDS�COMPLICATED �8ELL
�
SURPRISINGLY
� IT�S� A�VERY�SIMPLE�
SYSTEM�TO�USE�THANKS�TO�
1RESENTATION�.ASTERk S�GRAPHICAL�
METHOD�OF�DISPLAYING�THE�HIERARCHY��
&ACH�SLIDE� IS�DISPLAYED� AS�A�
THUMBNAIL� REPRESENTATION
� ENABLING�
YOU�TO�MANIPULATE�A� LARGE�NUMBER�OF�
SLIDES�ONSCREEN��4LIDES�CAN�BE�
MOVED�ABOUT�WITHIN�THE� HIERARCHY�BY�
PICKING�THEM�UP�AND�DROPPING�THEM�
INTO�THEIR�NEW�POSITION�� *F�YOU� PICK�UP�
A�SLIDE�THAT�HAS�A�NUMBER�OF�CHILD�
SLIDES�ASSOCIATED�WITH� IT
�THESE�TOO�
ARE�TRANSFERRED�AUTOMATICALLY�

1RESENTATION�.ASTER�CAN�PRODUCE�
PRESENTATIONS�WHICH�EITHER�RUN�
UNATTENDED�OR�� �BETTER�STILL�� �ARE�FULLY�
INTERACTIVE��5HROUGH�THE�USE�OF�
"MIGA7ISION�LIKE� HOTSPOTS
�YOU�CAN�
SET�UP�A�PARENT�SLIDE�WHICH�ENABLES�
YOU�TO�DISPLAY�ANY�OF�ITS�CHILD�SLIDES�
BY�CLICKING�ON�A� RECTANGULAR�HOTSPOT��
6SING�THIS�METHOD�OF�PRESENTATION�
CONTROL
� YOUR�GIVEN�AUDIENCE�VIEWS�
THE�SLIDES�WHICH� IT�IS� INTERESTED� IN�

)G:H:CI6I>DC�&6HI:G�COMES�COMPLETE�WITH�A�VERY�POWERFUL�
STRUCTURED�PAINT�PACKAGE�THAT�PUTS�)GD�G6L�TO�SHAME

CREATES�STRUCTURED�ARTWORK�OF�A�VERY�
HIGH�QUALITY�WHICH�WOULD� HAVE�BEEN�
IMPOSSIBLE�WITH� THE� LIKES�OF�1RO%RAW�

#Y�NOW
� *� SUSPECT�YOUkVE�ALREADY�
GUESSED�THAT�*kM� IMPRESSED� BY�
1RESENTATION�.ASTER�� *T�CAN�BE�A�
RATHER�FRUSTRATING�PROGRAM�TO�USE�AT�
FIRST
� BUT�ONCE�YOUkVE�FOUND�YOUR�WAY�
AROUND�THE�PROGRAMkS�MANY�
REQUESTERS�AND�GADGETS
� CREATING�
PROFESSIONAL� LOOKING�SLIDES�AND�
PRESENTATIONS�BECOMES�A�BREEZE��$%
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4IMPLY�CALL�OUR�)EAD�0FFICE�QUOTING�YOUR�"CCESS�7ISA�NUMBER�ON

� � � � � � � � � � � � 	� � L IN E S 


 7�!�**',%�.#01-,�**7
4IMPLY�CALL� INTO�YOUR�NEAREST�'UTURE8ORLD�STORE�WHERE�OUR�FULLY�
TRAINED�PERSONNEL�WILL� BE�MORE�THAN�HAPPY�TO�DEAL�WITH�YOUR�
REQUIREMENTS

 7�.-12
.AKE�CHEQUES
�#UILDING�4OCIETY�DRAFTS�OR�1OSTAL�0RDERS�PAYABLE�

'6563&803-%�$0.165&34�-5%�
6/*54�������4&3(&"/54�8":�
&-.4�*/%6453*"-�&45"5&�
#&%'03%�.,��� 0&)�

1LEASE�WRITE�CHEQUE�GUARANTEE�CARD� NUMBER�ON� REVERSE�OF�CHEQUE�TO�ENSURE�
SAME�DAY�CLEARANCE�
= 1 C I & � 0#+#+ #0
* 
 + + ' � �**�.0'!#1�',!*31'4#�-$�4�2���!-30'#0�"#*'4#07
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'INANCE�AVAILABLE�TO�SUIT�YOUR�SPECIFIC�NEEDS��8RITTEN�DETAILS�ON� REQUEST��
*NSTANT�CREDIT�IS�AVAILABLE�IN�ALL�'UTURE8ORLD�STORES�
.0#+'#0�%-*"�!�0"
o � ��DAY�MONEY�BACK�GUARANTEE� IF�NOT�COMPLETELY�SATISFIED
o � ���DAY�EXCHANGE�FOR�NEW�POLICY�SHOULD�A�FAULT�OCCUR
o � ��YEAR�GUARANTEE�GIVING�FREE�COLLECTION�AND�DELIVERY�SERVICE�SHOULD�A�FAULT�
OCCUR
o �&XCLUSIVE�1REMIER�(OLD�$ORD�WITH�1ERSONAL�.EMBERSHIP�/UMBER�ENTITLING�
YOU�TO�SPECIAL�OFFERS
o � "LL� THIS�FOR�ONLY�_������ PER�ITEM�PURCHASED
��7#�0�%3�0�,2##
'OR�THE�WHOLE�GUARANTEE�PERIOD
�WARRANTY�SERVICE�WILL� BE�COMPLETELY�FREE�OF�
CHARGE
2#!&,'!�*�13..-02�-,�1'2#�#,%',##01
#EING�AUTHORISED�SERVICE�CENTRES�FOR�".453"%
�$0..0%03&���45"3
�WE
ARE�EQUIPPED�TO�DEAL�WITH�THE�MAJORITY�OF�QUERIES
$3**7�!-+.32#0'1#"�-0"#0',%�1712#+
5HIS�ENABLES�OUR�TELESALES�STAFF�TO�PROVIDE�UP�TO�THE�MINUTE�STOCK
INFORMATION�COUPLED�WITH�EFFICIENT�DISPATCH
$3**�2#12',%�.0-!#"30#
"LL�COMPUTER�HARDWARE� IS�TESTED�PRIOR�TO�DISPATCH�MAINTAINING�OUR�MOTTO�
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4UPPLIERS�O F �% ISCOUNT�4OFTWARE�SINCE�����

&DUCATIONAL
�-OCAL�"UTHORITY�AND�GOVERNMENT�ORDERS�
WELCOME��0VERSEAS�ORDERS�PLEASE�CALL�OR�WRITE�FOR�

�� QUOTATIONS��"LL�GOODS�SUBJECT�TO�AVAILABILITY
�PRICES�
SUBJECT�TO�CHANGE�WITHOUT�NOTICE��&�����&�

�� 1RICES�INCLUDE�7"5�AND�DELIVERY�BY�POST��
$OURIER�DELIVERY�AVAILABLE�ON�ANY�ITEM�

G� 4/ � /2$%2�� 0 JC?QC � A? JJ� RFC � RC JCNFMLC �
=LSK@CP� JGQRCB� @CJMU � RM � N J?AC � A PCB GR�A?PB �
MPBCPQ � �!AACQQ�6GQ?	� MP�QCLB� AFCOSCQ�0/Q�

K?BC�MSR�RM�-*#� 3SNNJGCQ�RM�
.+$�4611-*&4� 	"4)
�

6NIT���5HE�"RCHES
� *CKNIELD�8AY
�
-ETCHWORTH
� )ERTS�� 4(�� �6+��
5EL�� 	����
������� � 	�� LINES


02/4!2�02/$5#43
1ROTAR�ARE�A�WELL�KNOWN�(ERMAN�COMPANY�WHO�HAVE�NOW�

OPENED�IN�THE�6,��5HEY�PRODUCE�A�RANGE�OF�QUALITY�
PRODUCTS�FOR�THE�"MIGA�AT�VERY�REASONABLE�PRICES��"LL�

PRODUCTS�ARE�BACKED�BY�AN�IMPRESSIVE���YEAR�
3&1-"$&.&/5�WARRANTY�DIRECT�FROM�THE�MANUFACTURERS��

/05&��1ROTAR�PRODUCTS�DUE�4EPTEMBER�
02/4!2�!����(!2$�$2)6%3
"�RANGE�OF�DRIVES�FROM���.B�TO����.B�ALL�WITH�AN�

IMPRESSIVE�LIST�OF�FEATURES�
o � 0PTIONAL�3AM�EXPANSION�UP�TO��.B
o � 5RANSFER�RATE�GREATER�THAN���.B�SECOND
o � 6P�TO�'*7&�TIMES�FASTER�THAN�"���
o � %RIVE�DISABLE�SWITCH
o � &XTERNAL�4$4*�INTERFACE

1305"3�"����)%���.B�VERSION� $�������
1305"3�"����)%���.B�VERSION� _�������
1305"3�"����)%�40.B�VERSION� _������

'3&&�$OURIER�DELIVERY�ON�1ROTAR�)ARD�%RIVES
02/4!2�6 )34/ �-/.)4/2

#ASED�ON�THE�1HILIPS�$.�����THE�7ISTO�COMES�WITH�
A�VARIETY�OF�INPUTS�AND�COMPLETE�WITH�LEADS��

.+$�13*$&�_������
'3&&�$OURIER�DELIVERY�ON�1ROTAR�.ONITORS

02/4!2� F #$�-BD�-BJLOV�%UM>KPFLKP
6%-�.EG�INTERNAL�	TRAPDOOR
�EXPANSION
�LATEST�
��CHIP�DESIGN�WITH�BATTERY�BACKED�CLOCK�

.+$�13*$&�_�����

3502!����28�%80!.3)/.3
/EW�MEMORY�EXPANSIONS�FOR�THE�"������
PLUGS�DIRECTLY�INTO�THE�)%�EXPANSION�PORT�o
/0�*/5&3/"-�$0//&$503�3&26*3&%

4613"�����39�&91"/4*0/� �.B� _������
4613"�����39�&91"/4*0/��.B� _������
4613"�����39�&91"/4*0/��.B� _������
4613"�����39�&91"/4*0/��.B� _������

.!+3(!�50'2!$%�-/53%
����%1*�WITH�'3&&�.OUSE�)OUSE���.AT�
NOW�ALSO�INCLUDES�FREE�0P�4TEALTH�GAME�

.+$�13*$&�_�����

31RFH���2BM I>@BJBKQ�-LRPB
4AME�SPEC�AND�DESIGN�AS�/AKSHA�MOUSE�

.+$�13*$&�_�����

#5-!.!�#!8�����$)3+�$2)6%
2UALITY�#RAND�NAME������SECOND�DRIVE�
INCLUDES�THRU�PORT
�DISABLE�SWITCH�
AND�/O�)ASSLE���YEAR�GUARANTEE��
*/$-6%&4�'3&&�7*364�9�65*-*5:�

.+$�13*$&�_�����

!����������0%2)0(%2!,3
4613"3".���ADD�ON�3AM�CARDS�WITH�SPACE�

FOR�UP�TO��.EG�OF�EXTRA�3AM�

$%3+4/0�05",)3().'

4613"3".�WITH�0,�FITTED�
4613"3".�WITH��.B�FITTED�
4613"3".�WITH��.B�FITTED�
4613"3".�WITH��.B�FITTED�
4613"3".�WITH��.B�FITTED

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

3502!�(!2$�$2)6%3
6SING�THE�FAST�8ORDSYNC������CONTROLLER�AND�QUALITY�

2UANTUM�DRIVE�MECHANISMS�
	"���������


4613"%3*7&� ��.B�	��MS
� _������
4613"%3*7&����.B�	��MS
� _������

'60�3%2)%3� ))�(!2$�$2)6%3
2UALITY�DRIVES�WITH�THE�ABILITY�TO�ADD�UP�TO�

��.EG�OF�EXTRA�3AM�ON�BOARD�
	"���������


���.EG�	��MS
�VERSION� _������
����.EG�	��MS
�VERSION� _������

4*..4�.ODULES���_������PER���.EG

15!.45-�$2)6%�-%#(!.)3-3

2UALITY�BARE�4$4*�2UANTUM�DRIVES�

���.EG�	��MS
�VERSION�
����.EG�	��MS
�VERSION

_������
_������

$063*&3�%&-*7&3:�"7"*-"#-&�
'30.�+645�_�������"4,�'03�%&5"*-4
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'ULLY�)AYES�COMPATIBLE�MODEM��3UNS�AT����
�
�����OR������BAUD�RATES��0WN�POWER�SUPPLY��

$OMES�COMPLETE�WITH�'3&&�1%�$OMMS�SOFTWARE��
.+$�13*$&�_�����

7/2$02/#%33/23

+FKA�7LOAP���
7LOA7LOQE�6 F�

Y�����
Y�����

/&8�1305&95�7ERSION����
/EW�VERSION�OF�THIS�BEST�SELLING�WORD�PROCESSOR�
NOW�INCLUDES�NEW�DICTIONARY�FILES�AND�5HESAURUS�
VERY�FAST�FOR�SERIOUS�81�APPLICATIONS��	��.EG
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1305&95�7���� ,%-�PRICE� _�����

130%"5"���".*("�7���� _�����

1AGESETTER�����	'REE�$LIP�"RT
 �����
1AGESTREAM�7��� ������
1RO�1AGE�7��� ������
5HE�ABOVE�PROGRAMS�ALL�REQUIRE�AT�LEAST���.EG�AND
��DRIVES�)ARD�RECOMMENDED�

6)$%/�4)4,).'�02%3%.4!4)/.
)OME�5ITLER �����
#IG�"LTERNATIVE�4CROLLER �����
#ROADCAST�5ITLER�** ������
#ROADCAST�'ONT�1ACK�	���'ONTS
 �����
#ROADCAST�'ONT�&NHANCER�1ACK �����

:60�6)$%/�345$)/
(REAT�7IDEO�1RODUCTION�PACKAGE���CALL�FOR�DETAILS�

	REQUIRES���.EG�����DRIVES

.+$�13*$&�_�����

2%.$!,%����� �'%.,/#+
(REAT�VALUE�(ENLOCK�OFFERING�BOTH�'OREGROUND�

AND�#ACKGROUND�MODES�
.+$�13*$&�_�������

�����.0%&�48*5$)�#09���_�����

'2!0()#3
1IXMATE �����
%IGI�1AINT�� �����
�%�$ONSTRUCTION�,IT �����
%IGIVIEW���(OLD �����
%ELUXE�1AINT�� �����
%ISNEY�"NIMATION�4TUDIO �����

%&-69&�1"*/5���
/OW�AVAILABLE��.+$�13*$&�_�����

$%,58%�0!).4���6)$%/�454/2)!,
/EARLY���HOURS�OF��HOW�TO��WITH�%1AINT���

.+$�13*$&�_�����

!-/3���4EB�#OB>QLO
".04�7 *�����5HE�-ANGUAGE _�����
".04�$0.1*-&3���NOW�AVAILABLE _�����
".04��%���NOW�AVAILABLE _�����

3/5.$�-53)#
4TEREO�.ASTER _��

��
5ECHNO�4OUND�5URBO�	4TEREO
 _���
��
)ARMONI�o�4EQUENCER _��

��

4(%�- )$ )�#/..%#4/2
'EATURING�.IDI�*N
���X�.IDI�0UT
�.IDI�5HRU AND

4ERIAL�PORT�5HRU�����CABLES�
.+$�13*$&�+645�_�����

-)3#%,,!.%/53
*/'0'*-& �����
."9*1-"/�1-64 �����
1&340/"-�'*/"/$&�."/"(&3 �����
(#�3065&�1-64�	L�.B
 �����
)0.&�"$$06/54�� �����

!-)'!�%$5#!4)/.!,
'UN�4CHOOL��

'UN�4CHOOL��� UNDER�����������������
'UN�4CHOOL��� ��TO�� �����������������
'UN�4CHOOL��� OVER�������������������

'UN�4CHOOL��
'UN�4CHOOL��� UNDER�����������������
'UN�4CHOOL��� ��TO�� �����������������
'UN�4CHOOL��� OVER�������������������

'6/�4$)00-�����1LEASE�CALL�FOR�PRICES
-$-�4OFTWARE

1RIMARY�.ATHS�$OURSE���������������
.ICRO�.ATHS�($4&��������������������
.ICRO�&NGLISH�($4&������������������

,OSMOS�4OFTWARE
+UNIOR�2UIZ� ��TO���������������������
'RENCH�.ISTRESS���������������������
��
(ERMAN�.ASTER������������������ �����

.ICRO�'RENCH�($4&�������������������
-EARN�TO�3EAD�8ITH�1ROF���BV�1RISM �
VOCABULARY�OF����WORDS�AND�IS�AIMED�I�
5HE�PACK�INCLUDES���SMALL�READING�BOC�

.+$�13*$

.ATHS�"DVENTURE��������������������
I
�IS�DESIGNED�TO�TEACH�A�SIGHT�
�T����YEARS�

,S�AND�A�CASSETTE�
�&�_�����

6)$)�!-)'!
7*%*�$0-063�40-65*0/

7IDI�$OLOUR�PACKAGE�o�INCLUDING�7IDI�%IGITISER
�
7IDICHROME�AND�1HOTON�1AINT�
.+$�13*$&�_�����

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

.+$�13*$&�_�����

$0.1-&5&�$0-063�40-65*0/
1ACKAGE�INCLUDES�7IDI�"MIGA
�7IDICHROME�AND�THE�
3(#�4PLITTER�FOR�A�COMPLETE�COLOUR�DIGITISING�OUTd
FIT��/05&��'OR�BEST�COLOUR�PICTURES�YOU�REQUIRE�A�

VIDEO�CAMERA�OR�PERFECT�STILL�FRAME�7$3�
.+$�13*$&�_������
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"MIGA%04���������������������������� ��
� ��
".04������������������������������������������� ��
�GI��:E6GIB:CI�)GD;:HH>DC6A�������
"SSEMBLY�LANGUAGE�������������������� ��
#OOTBLOCK���������������������������������������
$ANON�PRINTER��������������������������
� ��
$LIP�ART�FONTS����������������������������������
$OLOUR�PRINTS����������������������������������
$OMMODORE�DEVELOPERkS�K I T ��������
$OMPILER�����������������������������������������
%ISK�COPYING����������������������������������
&DITO R����������������������������������������������
&DUCATION���������������������������������������
&MULATORS������������� �������������������������
'LOOD�FILL������������������������������������������
'LOPPY�DISKS�����������������������������������
 �+DJI:�)AJH���������������������������������
(ENLOCK������������������������������������������
(URU������������������������������������������������
)ARD�DISK�BACKUP���������������������� ���
)ARD�DRIVES���������������������������������� ��
*TA LICS ����������������������������������������������
-IBRARIES�����������������������������������������
.*%*� PROGRAMMING���������������������� ��
/*-��������������������������������������������������
)6<:H:II:G�� ����������������������������������
1"-����������������������������������������������� ��
1ARALLEL� PORT�����������������������������������
1$�FILES����������������������������������������� ��
):C�)6A������������������������������������
���
1HILIPS�MONITOR���������������������������� ��
1 LOTTER��������������������������������������������
1ROCESSES������������������������������������ ��
3".�����������������������������������������
� ��
4CANNER������������������������������������������
,8G>77A:������������������������������������������
4HELL���������������������������
���
� ��
� ��
4 *.. ����������������������������������������� ����
4 TACK ����������������������������������������������
4TAR�PRINTER����������������������
� ��
� ��
4TARTUP�SEQUENCE��������������������������
47("�MONITOR����������������������������� ��
5ASKS����������������������������������������������
-:MI8G6;I�����������������������������������������
7IDEO�T IT LIN G ����������������������������
� ��
7IRUS�����������������������������������������
� ��
0DG9LDGI=�������������������������������������

/52�%80%243�4!#+,%�9/52�2%!,
,)&%�02/",%-3

3/�7(!4�$/�!,,�4(/3%� )#/.3�-%!.�
#EGINNERS��
THIS� ICON�
WILL� APPEAL��
NEXT�TO�ANY�

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

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

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

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

GENERAL�"MIGA�RELATED�
QUERIES�

5ECHNICAL��
ANY
QUERIES�
ABOUT�

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

$AUTION��
BE� SURE�
THAT�YOU�
FULLY

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

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

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

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

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

QUESTIONS� RELATING�TO�
GENERAL� HARDWARE�

.USIC�� THIS�
ICON� IS�FO R ��
QUESTIONS�
ABOUT�

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

1ROGRAMS��
ANY
PROGRAM��
SPECIFIC�

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

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

QUESTION�ASKS�US�FOR�
BUYING�ADVICE�

L > O ] � ^
* � � �r � * � PROGRAM�
- _ @@@@� � SPECIFIC� r� �

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

COMMS
� THIS� IS�THE� ICON�
THAT�WEk LL� USE�
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POSSIB LE� SUPPORT� FOR�YOUR�"M IGA��8E�ARE� CON FIDENT�TH A T�OUR�EXPERTS �
CAN �COPE�W ITH �ANY�TE CHN ICA L�QUESTIONS�YOU�CAN�TH ROW �A T�THEM �� *F

O U T�FO R�YOU�

TH ROUGH �QUESTIONS�ABOU T�SPEC IFIC �PIECES�O F�SO FTW ARE �AND�HARDWARE
�

DO�W ITH �THE �"M IGA
�WE�W ILL� HE LP�OU T��8 HAT�WE�CANNO T�DO� IS�O FFER�TH IS

ENQU IRIES�W ILL� BE�DEA LT�W ITH � *N�THE �PAGES�O F�THE �MAGAZINE��5HIS�DOES

PERSONAL� REPLY�EVEN� IF �YOU�ENCLOSE�AN�4"&�W ITH � YOUR� LE TTE R�
4END�YOUR�QUESTION� ON�TH E �FORM �BELOW �TO ��"M IGA�"NSWERS��"M IGA

5HE�"M IGA�"NSWERS�PANEL�CONS IS TS �O F�A LL�TH REE �O F�"M IGA �
4HOPPE S�CONSU LTAN T�ED ITO RS �� �+EFF�8 ALKER�� . ARK �4M IDDY�AND�1HIL

YOUR�QUERY�

&ACH�PANE LIS T�W ILL� BE�DEA LING �W ITH �QUERIES� IN� TH E IR �OWN�SPEC IA LIS T�
AREA	S
� SO� I T �WOULD�HE LP�US�G REA TLY � *F��WHEN�W RITING 
� YOU� LABEL�YOUR�
QUERY�ENVELOPE�W ITH � THE �NAME�O F�THE �EXPE RT�WHO�CAN�SOLVE�YOUR

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 �ABOU T�ANY�SUB JEC TS �N O T�M ENTIONED�HERE�

(ARY�8 HITE LEY �� �
1AUL�0VERAA�� �
. IC K �% RAYCO TT��
%9: : �15?>9E�
 �
. ARK �4M IDDY ��

1H IL�4OUTH�� �
+ASON�)OLBORN�� �
+OLYON�3ALPH �� �
$ LIF F �3AMSHAW ��

7IDEO
1ROGRAMMING
� MUSIC

� + � �� �

"MIGA%04��BUSINESS
� $%57
� HARDWARE�PRO JECTS �
HARD�AND� FLOPPY�D ISK �DRIVES
(RAPHICS
�".04
1UBLIC�DOMAIN
1ROGRAMM ING
� HARDWARE

�D � B �
* F �YOU�SEND� IN�A�QUESTION�FOR�THE�"MIGA�"NSWERS�EXPERTS
� PLEASE�FILL�

IN�AND� INCLUDE�THE�FORM�BELOW�	OR�A�PHOTOCOPY�IF�YOU�DONkT�WANT�TO�
CUT�UP�YOUR�MAGAZINE
��"ND�PLEASE� ALSO�MAKE�SURE�THAT�YOU� INCLUDE�
ALL� THE� RELEVANT�DETAILS�� �VERSION�NUMBERS�OF�SOFTWARE�AND�SO�ON�� �

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

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

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

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

/AME�

"DDRESS�

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

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

:OUR�MACHINE�

"���� s � "�����s �

"����� 2 � "�����s �

"PPROXIMATE�AGE�OF�MACHINE��

" ����s

,ICKSTART�VERSION�	DISPLAYED�AT�THE� jINSERT�8ORKBENCHk�PROMPT


����2 � ����s � ��X�s

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


����s � ����s � ������s � ��X�s �

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

FOR�THIS�� @@@@@@@@@@@@@

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

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

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

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

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

".*("�4)011&3�o �*446&���o � +"/6"3:� ����
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*� HAVE�A��.B�"MIGA�
"����AND�ADDITIONAL�
FLOPPY�DRIVE�� *� AM�
FRUSTRATED�BY�NOT�BEING�

BLE�TO�ACCESS�1ROTEXT�AND�1RODATA�
T�THE�SAME�TIME�� *�WILL�BUY�MORE�
LEMORY�BUT�AM� *� BETTER�OFF�BUYING�A�
ARD�DRIVE �1LEASE�EXPLAIN�THE�
INCTION�AND�CAPABILITIES�OF�EACH�
ERIPHERAL�AND�WHICH� IS�MORE� LIKELY�

�SUIT�MY�PURPOSE�

"LAN�8HEETMAN�
'ULHAM�
-ONDON

3".�EXPANSION� INCREASES� THE�
MIGA�S�MEMORY��"S�PROGRAMS� ARE�
IADED�FROM�DISK� INTO�THE�MACHINE
�
%�THIS�MEMORY�	3".
�FILLS� UP��"S�YOU�
AVE�DISCOVERED
� IF�YOU� HAVE�
ISUFFICIENT�MEMORY�TO� LOAD�MORE�
IAN� ONE� LARGE�PROGRAM�THEN�YOU�CAN�
SS�GOODBYE�TO�YOUR�MULTITASKING�
BILITIES�BECAUSE�THERE� IS�NOT�ENOUGH�
LEMORY�TO�FIT�ANOTHER�PROGRAM� IN�

"�HARD� DISK�ON� THE�OTHER�HAND� IS�
IST� LIKE�A�FLOPPY�DRIVE�EXCEPT�THAT�IT�
��FASTER
� LARGER�AND�YOU�CANNOT�PUT�
ESH� DISKS� IN��.ANY�OF�THE� PROGRAMS�
�U� USE�FROM�DAY�TO�DAY�CAN�FIT�ON�A�
ARD�DISK
� SO�THERE� IS� NO�NEED�TO�
�PLACE� IT�WITH�A�ANOTHER�DISK�� *T� IS�A�
AMMON�MISCONCEPTION�THAT�3".�
XPANSION� AND� A� HARD� DRIVE�ARE�THE�
AME�� �THEY�ARE�NOT�

5HE� PROBLEM�THAT�YOU� HAVE�
NCOUNTERED� IS�DOWN�TO� INSUFFICIENT�
TORAGE�SPACE��:OUR�ANSWER� IS�TO�
ICREASE�THE�MEMORY�CAPACITY�OF�THE�
LACHINE�BY�PURCHASING�A�3".�
XPANSION��5HIS�CAN�BE�DONE�EITHER�
IROUGH� THE� TRAP�DOOR
� THROUGH� THE�
IDEWAYS�EXPANSION� SLOT
� OR�BY�
UYING�A�HARD�DISK�WITH�MEMORY�
XPANSION� INSIDE� IT�� 	*� HOPE�THAT� LAST�
IT�DIDN�T�CONFUSE�YOU�
��.%

�)!+).'�#/..%#4)/.3
*�CANNOT�GET�A� LEAD�TO�
CONNECT�MY�"MIGA�����
TO�A�1HILIPS�$OLOUR�
57�.ONITOR�	MODEL� NOT�

PECIFIED
� AND�HAVE�TO�USE�A�
LODULATOR�INSTEAD�� *� HAVE�BEEN�TOLD�
Y�ONE� RETAILER�THAT�MY�MONITOR�WAS�
ICOMPATIBLE�WITH�THE�"MIGA�� *S�THIS�
ORRECT 

*� HAVE�ENCLOSED�A�DIAGRAM�OF�THE�
ONNECTIONS�ON�THE�BACK�OF�THE�
LONITOR��"S�A�TOTAL�BEGINNER
� *� AM�A�
IT�LOST�AS�TO�WHERE�TO�START��$AN�
OU�HELP�GET�ME�CONNECTED 

1HILIP�"SHMAN�
#LACKPOOL

AM�SURE�THEREkS� A�CURE�FOR�THIS�� *�
JOKED�UP�YOUR�CABLE� REQUIREMENT� IN�
IE �7*%&,�CATALOGUE�	AN�ELECTRONIC�
UPPLIER�WHICH�SELLS�ALL� KINDS�OF�
OMPUTER�CABLES�AND�CONNECTORS�� �
ICLUDING�THE�ELUSIVE�"MIGA����PIN� %d
�PE�� �e�������������
� BUT�WAS�
NABLE�TO�FIND�ONE�TAILOR�MADE�FOR�
OUR�NEEDS�� #UT�DONkT �DESPAIR�

+-"#� 240�4F

FK ^ � >KK FK�3"'-�T LRQ �+'%��0% +-,'2-0
.',�� 
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)OW�TO�BRIDGE�THAT�GAP�BETWEEN�THE�1HILIPS�MONITOR�AND�YOUR�"MIGA�

:OU� SHOULD� BE�ABLE�TO�SOLVE�THE�
PROBLEM�BY�MAKING�YOUR�OWN� 	IF�YOU�
CAN�SOLDER
� OR�BY�GETTING�SOMEONE�
ELSE�TO�MAKE�ONE�UP�FOR�YOU��:OU�LL�
REQUIRE�A����PIN� j%�� SOCKET�CONNECTOR�
	SEE�ABOVE

� A���PIN� %*/� PLUG�AND�
SOME�MULTICORE�CABLE� 	PREFERABLY�
SCREENED
�� 5HEN�CONNECT�AS� SHOWN� IN�
THE� ABOVE�DIAGRAM��5AKE�CARE�NOT�TO�
WIRE� UP�ANY�OF�THE� POWER�PINS�
	NUMBERED� ��
� ��� AND���
�ON� THE�
3(#�OUTPUT�FROM�THE�"MIGA�AS�YOU�
COULD�CAUSE�SOME� SERIOUS�DAMAGE�
TO�YOUR�"MIGA�

"LTERNATIVELY
� TRY�5RILOGIC�ON�e�
������������AS�THEY�ADVERTISE�A�
RANGE�OF�MONITOR� LEADS�AND�MAY�WELL�
HAVE�THE�ONE�YOU�NEED��(8

()4�4(%�'2/5.$�25..).'
)OW�DO� *�MAKE�MY�

\�".04�PROGRAMS�BOOT�
\�UP�AND� RUN�
INDEPENDENTLY�OF�THE�

EDITOR � *S�THIS�ONE�OF�THE�FUNCTIONS�
OF�THE�COMPILER 

'�$ALLANDER�
'ALKIRK�

4TIRLINGSHIRE

:ES
� THIS� IS�ONE�OF�THE� FUNCTIONS�OF�
THE�COMPILER
� ALTHOUGH� ITS� PRIMARY�
FUNCTION� IS�TO�MAKE�PROGRAMS�GO�
FASTER�� )AVING�SAID�THAT
� IT kS� PERFECTLY�
POSSIBLE� TO�MAKE�ORDINARY�".04�
PROGRAMS�BOOT�AND� RUN�WITHOUT�THE�
EDITOR�

'IRSTLY
� YOU� NEED� A� BLANK�DISK��
5HEN
�GO� INTO�".04�AND� LOAD� THE�
3".04� INSTALLATION� PROGRAM�	WHICH� IS�
KEPT�ON�THE�".04�&XTRAS�DISK
��:OU�
WILL� BE�GIVEN�A�SERIES�OF�DISK�
PROMPTS
� DURING�WHICH� TIME�THE�
PROGRAM�WILL� COPY�ALL� THE� NECESSARY�
SYSTEM�FILES�TO�YOUR�BLANK�DISK�

0NCE�THIS� IS�DONE
�YOU�MUST�COPY�
THE�".04�PROGRAM� ITSELF�TO�THE�DISK��
5HIS�CAN� BE�DONE�WITH�".04�S� j4AVE�
"Sk� OPTION��5HE�PROGRAM�MUST�BE�
CALLED� j"650&9&$�".04k�

'INALLY
� LEAVE�".04�AND�OPEN� A�
4HELL� OR�$-*�WINDOW��5YPE�

I N S T A L L �  

"�PROMPT�WILL� COME� UP
� LISTING�THE�
OPTIONS�FOR�THE� INSTALL�COMMAND��
8HEN� IT�DOES
� INSERT�YOUR�DISK� IN�
DRIVE���AND�TYPE�

D F 0 �

5HIS�MAKES�THE�DISK�BOOTABLE��"ND�
THAT�S� ALL� THERE� IS�TO� IT��$3

-/.)4/2).'�#/..%#4)/.3
"FTER�BUYING�A�3ENDALE�

*������GENLOCK�AND�
SPENDING�MANY�HOURS�
��TRYING�TO�GET�THE�THING�

WORKING
� *�WAS�MORE�THAN�A� LITTLE �
DISAPPOINTED�TO�HEAR�THAT�MY�4HARP�
57�	WHICH� IS� USED�AS�A�MONITOR
�WAS�
NOT�SUITABLE�FOR�DISPLAYING�THE� IMAGE�
FROM�THE�GENLOCK�� %O�ALL� THE�
GENLOCKS�SUFFER�THIS�PROBLEM �*�VE�
SEEN�THE�3OCTEC�GENLOCK�AND�THE�
ADVERT�STATES�THAT� IT� IS�COMPATIBLE�
WITH�A�57�� *S�THIS�THE�CASE 

*� HAVE�HEARD�THAT�IT� IS� POSSIBLE�
TO� RECORD�"MIGA�FOOTAGE�ON�TO�VIDEO�
TAPE�WITHOUT�A�GENLOCK��)OW 

4TEPHEN�1INCHES�
#ISHOPS�4TORTFORD

6NFORTUNATELY�YOU�DON�T�SAY�WHAT�KIND�
OF�CONNECTIONS�YOUR�4HARP�MONITOR�
HAS
� THOUGH� *� IMAGINE�THAT�THERE�WILL�
ONLY�BE�A�CHOICE�OF��� POSSIBILITIES��

4$"35
�VIDEO�OR�AERIAL� 	3'
�SOCKET�� *N�
ANY�CASE
� THERE�WILL� ALMOST�CERTAINLY�
BE�A�WAY�TO�CONNECT�YOUR�GENLOCK�UP�
TO�THE�57�� 'IRSTLY
� CONNECT�YOUR�
GENLOCK�UP�TO�THE�COMPUTER
�WITH�
VIDEO� IN� FROM�A�7$3�OR�CAMERA� AND�
VIDEO�OUT�TO� A� RECORD�7$3�

5HEN� THE� SIMPLEST�WAY�WOULD� BE�
TO�TAKE�THE�3'�SIGNAL� OUT�FROM�THE�
7$3�TO�THE�57
� AS�YOU�WOULD�DO� IF�YOU�
WERE�SIMPLY�USING� IT�AS�A�VIDEO�DECK��
"LTERNATIVELY
� IF�THE�57�HAS�A�VIDEO�
INPUT�	THOUGH� *� THINK�THIS� IS� PROBABLY�
UNLIKELY

� TAKE�THE�VIDEO�SIGNAL� OUT�
FROM�THE�VIDEO�RECORDER��5HE� FINAL�
OPTION� IS�TO�BUY�A�SUITABLY�CONNECTED�
4$"35� LEAD� 	IF�YOUR�57�USES�THIS�STYLE�
OF�CONNECTOR
� AND�TAKE�THE�VIDEO�OUT�
FROM�THE� RECORD�7$3�TO�THE�57�VIA�
THIS��:OUR�LOCAL�ELECTRONICS�SHOP�MAY�
BE�ABLE�TO� SUPPLY� IT�

4ECONDLY�� �*� SUPPOSE�THAT� IN�
ORDER�TO�BE�VIEWED�ON� A� STANDARD�57�
A�GENLOCK�MUST�HAVE�AN� 3'�OUTPUT��
#UT
� AS�THIS� IS�NOT�GENERALLY�THE�CASE
�
YOU� COULD� SAY�THAT�SUCH�GENLOCKS�
CANNOT�BE�USED�WITH�A�57�� )OWEVER
�
THERE�MUST�BE� SOME�WAY�OF�SEEING�
THE� IMAGES�� �AS�THE�OBJECT�OF�A�
GENLOCK� IS� ULTIMATELY�TO� PROVIDE�VIDEO�
OUTPUT��"S�THE� USER�GENERALLY�WANTS�
TO� RECORD� THIS�OUTPUT
� IT� IS� USUALLY�A�
SIMPLE�MATTER�TO�TAKE�AN�OUTPUT�FROM�
THE�7$3�TO�THE�57�FOR�MONITORING�

"ND� FINALLY��YOUkRE� RIGHT
� IT� IS�
POSSIBLE�TO� RECORD� PICTURES�FROM�AN�
"MIGA�TO�TAPE�WITHOUT�USING�A�
GENLOCK��:OU�COULD� USE�A�MODULATOR�
	THOUGH� *� PERSONALLY�DONkT �FAVOUR�THIS�
METHOD� AS�THE�QUALITY�CAN�SUFFER�TOO�
MUCH
�� ALTERNATIVELY�YOU�COULD� USE�AN�
3(#�CONVERTER�� �WHICH�CONVERTS�THE�
"MIGA�3(#�OUTPUT�TO�COMPOSITE�
VIDEO�� 0N� THE�OLD�"MIGA������YOU�
COULD� EVEN�GET�COLOUR�VIDEO�DIRECT�
FROM�THE�MACHINE��(8

34!2450�34/00%$
*� HAD�A�PARTICULAR�

\� INTEREST� IN�THE�$RACKING�
THE�4HELL�SECTION�OF�
*�ISSUE���OF�"MIGA�

4HOPPER��"S� *�VE�NOW�GOT�A��.B�
MACHINE� *� THOUGHT�THAT� *�WOULD

AMLRGLSCB�ML�N?EC� ��

*!2'/.� "534).'� ]� *!2'/.� "534).'
$OMPILER�� �"�MEANS�OF�TRANSLATING�A�PROGRAM�TO�RENDER�IT�UNDERSTANDABLE�TO�
THE�COMPUTER��"�COMPILER�TRANSLATES� IT� INTO�MACHINE�CODE�BEFORE� IT� IS�RUN��5HE�
COMPILED�PROGRAM� IS�GENERALLY�MUCH� FASTER�THAN� ITS� INTERPRETED�COUNTERPART�

&DITOR�� �"N�EDITOR
� LIKE�A�WORD� PROCESSOR
� IS�FOR�ENTERING�TEXT�INTO�THE�
COMPUTER��1ROGRAMS�ARE�WRITTEN�WITH� AN�EDITOR�BEFORE�BEING�TURNED�OVER�TO�A�
COMPILER�OR�INTERPRETER�

(ENLOCK�� �4AVES�ONE�VIDEO�SOURCE�TO�ANOTHER�	EG�"MIGA�TO�VIDEO�TAPE
�
SYNCHRONISING�THEIR�SIGNALS�FOR�MIXES�AND�OTHER�EFFECTS�BETWEEN� THE�SOURCES�

.ULTI�TASKING�� �5HE�COMPUTER�S� ABILITY�TO�RUN�MORE�THAN�ONE� PROGRAM�AT�ONCE��
*N�PRACTICE
�ONLY�ONE� PROGRAM� IS�RUN�AT�A�TIME
�WITH�THE�OTHERS�WAITING�FOR�THEIR�
TURN�� 5HE�PART�OF�THE�"MIGAkS�OPERATING�SYSTEM�CALLED�&XEC�HANDLES�THE�
SWITCHING�BETWEEN�PROGRAMS
�WHICH� IS�DONE�SO�QUICKLY�THAT�THEY�ALL� APPEAR�TO�
BE� RUNNING�SIMULTANEOUSLY�

".*("�4)011&3�o �*446&���o �+"/6"3:� ����� \ I �+



)�//%2!�,.%�!�

.! 1�0%+*/

/,!! 5�

)�%(� +. !.�

/!.2%�!

& . %( + # %�

1 E1 E % ?
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20'*-%'!
%EPT��" �4����6NIT� ��
����/EW�8ORKS�3OAD�
#RADFORD
� #%����21

�JK89C@J?<;�����

0''*$*"-�03%&34�'30.�
(07&3/.&/5���&%6$"5*0/"-��
&45"#-*4).&/54�8&-$0.&

5)&�%"5"'-:&34�
6/#&"5"#-&�7"-6&�'03�.0/&:�
5)&�%"5"'*:&3�����3"/(&

0UR�LOW�COST�HIGH�PERFORMANCE�4$4*�CONTROLLER���HARD�
DRIVE�UNITS�GIVE�YOUR�"MIGA�����REAL�POWER��4IMILAR�
STYLING�TO�THE�"���
�PLUGGING�DIRECTLY�INTO�THE�
"MIGA�S�EXPANSION�SLOT
�THEY�ARE�AVAILABLE�WITH�OR�
WITHOUT�A�4$4*�DNVE�INSTALLED��0PTIONAL�MAINS�POWER�
SUPPLY�AVAILABLE�BUT�RARELY�NECESSARY�IN�OUR�
EXPERIENCE��5HE�BUILT�IN�4$4*�INTERFACE�OFFERS�FAST
�
AUTOBOOTING�PERFORMANCE�	AUTOBOOT�DEFEATABLE�BY�
HOLDING�DOWN�MOUSE�BUTTONL�AT�A�LOW�COST���IS�
COMPATIBLE�WITH�ANY�4$4*�DRIVE��*NSTALLATION�
INSTRUCTIONS���UTILITY�DISK�INCLUDED�����MONTHS�
WARRANTY��3EADY�FORMATTED���JUST�P	UG�IN���SWITCH�ON�

�##� ') ��*�  % � #, � �� - � + 	 % & � �  � � � % � �/+) � *
%&4,501�7*%&0�1&3*1)&3"-4

/08�8*5)�/&$�%3*7&4
0"5"'-:&3�������.&(����������
%"5"'*:&3��������.&(�����������
0"5"'-:&3� ���� m� /0� %3*7&��
015*0/"-�."*/4�108&3�4611-:��
%"5"'-:&3�3".�$"3%��TO�MEGS���UNPOPULATED

%*(*7*&8�(0-%�7����������������������� _�����
7*%*�t�7*%*$)30.&���41&$*"-�13*$& 	�����
3(#�41-*55&3�'03�7*�*��������������� 	�����
)*5"$)*�.0/0$)30.&�$".&3" 	������
.*/*(&/ 	������
�8$5&$�(&/-0$, _������
3&�/0�"-&�461&3����� 1�"
(��7*%&0�$&/53& 	�����
$0-0631*$ 	�����
461&31*$ 	������
%*(*7*&8��� m� %*(*1�*/5��f� 	�����
%*(*1"*/5�� _�����

$������� 7*%&0�5*5-*/(
_������� 7*%&0�&''&$5����	��DRIVES���IMEG�REAUIREDL�_������
_������� 1*9."5&� ����������������������������� F������
_������ #30"%$"45�5�5-&3���������������������� � _������
$������ %&-69&�1)050-"#������������������������� _�����

MEG?�SIMNS�FOR�ABOVE�.INIMUM�OF�	�REQ�D���� EACH_������ %&-69&�7*%&0����������������������������� � _�����

".*("�13*/5&3���.0%&.�-&"%4�
'03�"���	���������

".1��".*("�TO�PARALLEL�PRIMER�
APPROX����M�LONG������������������������������ 	����
".1��".*("�TO�PARALLEL�PNNTER�
APPROX��M�LONG������������ � 	����
".1��".*("�TO�PARALLEL�PRINTER
APPROX��M�LONG������������������������������ �	�����
.'����WAY�MALE�TO�FEMALE�LEAD
�APPROX���M�	������
.'����WAY�MALE�TO�FEMALE�LEAD
�APPROX����M�	������
..����WAY�MALE�TO�MALE�LEAD
�APPROX����M� 	������
..����WAY�MALE�TO�MALE�LEAD
�APPROX����M��	�����
/.-��/ULL�MODEM�LEAD�FOR�LINKING���"MIGA����	����
.-����WAY�FEMALE�TO�MALE�MODEM�LEAD�
APPRC ��2M� 


1LEASE�ASK�FOR=SEPARATE�%ATAFLYER�LEAFLET�
.ANAGING�YOUR�HARD�DRIVE�IS�EASY�WITH�%*4,."45&3�
ONLY�_������WHENLPURCHASED�WITH�ANY�%ATAFLYER

5)&�%"5"'*:&3������3"/(&6SES�THE�SAME�4$4*�INTERFACE�CARD�AS�USED�IN�
%ATAFLYER������BUT�FITS�INTERNALLY��.OUNTING�HOLES�
DRILLED�FOR�MOST������4$4*�DRIVES��"VAILABLE�WITH�4$4*�
HARD�DRIVES�FITTED�AS�LISTED�BELOW��"LL�ARE�"UTOB�OTING
�
HAVE�FAST�ACCESS�TIMES����ARE�SELF�PARKING��"N�
INSTALLATION���UTILITY�DISK�FOR�FORMATTING���PARTITIONING�
THEM�IS�INCLUDED��6PTO���4$4*�DRIVES�MAY�BE�
CONNECTED�TO�ONE�%ATAFLYER�CONTROLLER�CARD��3EADY�
FORMATTED�� �JUST�PLUG�IN���SWITCH�ON�

/08�8*5)�/&$�%3*7&4�
-08&3�13*$&4

%"5"'-:&3�����4$4*�$"3%�0/-:��/0�%3*7&�_������
%"5"'-:&3� ����� ��.&(� _������
%"5"'-:&3� ����� ���.&(� _������
%"5"'-:&3�3".�$"3%�LO�MEGS�UNPOPUIAIED� _������

_�������MEG���SIRRMSFOR�ABOVE�.IMMUNO	�REQ�D

&-2*',#


����������
&-5 � 2- � -0"#0
�##� ') ��*�  %�#,��� - � + � 	 % & � � ���%� �/+)�*

	�AT� ��i���� EXCLUDING�BOOKS

"--�03%&34�$"33*"(&�'3&&

130.15�%&41"5$)�m�4".&%":�'03�$�$"3%�03%&34�3&$&*7&%�#&'03&��PM�\
015*0/"-�'"45�%&-*7&3:�4&37*$&
6150��,G���&913&44�1045�m�_�����
07&3��,G� ����%":4���_�����
07&3��,G� ������%":4���_����	6SUALLY�NEXT�
WORKING�DAY��6,�MAINLAND�ONFY
�EXCLUDING�REMOTER�ARES�


/
'3&&�/&95�%":�%&-*7&3:�0*=6 �

03%&34�07&3�_����
&910354�A�SPECIALITY� � � ADD� _�����FOR�
SURFACE�MAIL�OR� _����� FOR�AIRMAIL�
	$OMPUTERS
�MONITORS���PRINTERS� � �
1LEASE�PHONE�FOR�CARRIAGE�CHARGES
�
50�03%&3�#:�."*-
�1)0/&�03�'"9�

W�*IFDGK��<JG8K:?�
4IMPLY�QUOTE�YOUR�C�CARD�DETAILS
� NAME���
ADDRESS���YOUR�ORDER��� LEAVE�THE� REST�TO�
US��:OU�ARE�NOT�CHARGED�UNTIL�THE�GOODS�
ARE�DESPATCHED��0R�SEND� CHEQUE�OR�10�
	PAYABLE�TO�53*�-0(*$

�OR�CASH�
	SEND�CASH�BY�REGISTERED�POST
�

.ANAGING�UOUR�HARD�DRIVE�IS�EASY�WITH�%*4,."45&3�
ONLY�_��
���WHEN�PURCHASED�WITH�ANY�%ATAFLYER��
1LEASE�ASK�FOR�SEPARATE�%ATAFLYER�LEAFLET�

#"4&#0"3%�"400�.&.03:�61(3"%&
5HE�#"4&#0"3%�IS�A�VERY�SUCCESSFUL�HIGH�QUALITY�
MEMORY�UPGRADE�CARD�FOR�YOUR�"MIGA������*T�IS�
COMPATIBLE�WITH�����������ROMS����FAT���FATTER�
"GNUS�CHIPS��*T�ACCEPTS�ANY�������$MOS�%RAMS�IN�
�����MEG�STEPS�FROM�0�TO���MEGS���AUTO�CONFIGURES�TO�
GIVE�YOU�THE�FULL���MEG�CHIP�RAM��*T�HAS�PROVED�TO�BE�
EXTREMELY�COMPATIBLE���RELIABLE
�THOUGH�A�DISABLE�
SWITCH�CAN�BE�FITTED�IF�REQUIRED��"N�OPTIONAL�ADD�ON�
BOARD�GIVES�ANOTHER���MEGS��/O�SOLDERING�IS�REQUIRED
�
THOUGH�SOME�TECHNICAL�SKILL�HELPS��FILLING�THE�GARY�
ADAPTOR�INVALIDATES�THE�COMPUTERS�WARRANTY��
$OMPREHENSIVE�INSTRUCTIONS�SUPPLIED�����MONTHS�WARRANTY�
#"4&#0"3%�UNPOPULATED������������������	�����
93".���.&(�"%%0/�$"3%� _�����
#"4&#0"3%����.&(� $�����
#"4&#0"3%��.&(���� � _������
#"4&#0"3%��.&(� ������

#"4&#0"3%��.&(� _������
#"4&#0"3%��.&(� _������

,4$�108&3�1$�$"3%
5HIS�FITS�IN�THE�����MEG�SLOT���BOOSTS�THE�"MIGA�S�
RAM�TO���MEG��WITH�BATTERY�BACKED�CLOCK��3UNS�MOST�
1$�SOFTWARE�FASTER�THAN�ON�MANY�95S�	RUNS�OVER�����
TITLES�INCLUDING�MOST�WELL�KNOWN�1$�PROGRAMSL��/O�
SOLDERING�REQUIRED
���DOES�NOT�INVALIDATE�THE�COMPUTERS�
WARRANTY��4UPPLIED�WITH�.S%OS��������(W�#ASIC�
-ATEST�VERSION�SUPPORTS�"������OTHER�HARD�DRIVES�
$OMPREHENSIVE�INSTRUCTIONS�SUPPLIED����MTHS�WARRANTY
'3&&�413*5;�8035)�������������� $�����
-08&3�13*$&�� �/08�0/-:� _������

05)&3�)*5&$)�61(3"%&4
,*$,45"35�����30.������� F�����
'"55&3�"(/64�����"� F�����
����"�����$)*1� FIB��
+13"�&%"���108&3 "$,� _�����
"����.0%6-"503� �	���

'6$,&3�'*9&3�'03����������� �	���
'-*$,&3�'*9&3�'03�"���� 	������
4613"���.&(�.&.03:�$"30�'03�".*("
������������������������������ 	������
6NPOPULATED���6SES����h��%RAMS
�IN��
�
�OR���
MEG�STAGES�
$.04�������%3".4�g�FROM�_������PER�MEG�
��8�1-6(���$07&3� �	���
��8�40$,&5���$07&3@@@@@@@@@@@_����

%3*7&�48*5$)&4���"%"15034
%3*7&�48*5$)���FOR�DISABLING�EXTERNAL�DRIVE�%'��
'ITS�BETWEEN�THE�DRIVE�PORT���DRIVE�CONNECTOR� 	������
#005�4&-&$503�48*5$)��'ITS�INTERNALLY
���
ENABLES�BOOT�DRIVE�TO�BE�THE�EXTERNAL�DRIVE��%ISABLES�
THE�INTERNAL�ONE�COMPLETELY���IE��THE�INTERNAL�ONE
CANNOT�BE�SWAPPEDi�FOR�THE�EXTERNAL�ONE����� 	�����
$:$-0/&�$01*&3�"%"1503�FITS�BETWEEN�DRIVE���
"MIGA�DRIVE�PORT
�NEEDS�$YCLONE�SOFTWARE�TO�WORK�
	INCLUDED�FREE�WITH�9COPY�**
����������������� _�����

26"-*5:�%*4,�4503"(&�
#09&4� m� -0$,"#-&�5*/5&%�

-*%��"/5*45"5*$
�����%*4,�6#3"3:�$"4&�FOR����%ISKS� _����
��4*;&� $����
���SIZE� _A��L004I;&
����4*;&�1OSTO�4IAOAB�E�0IAWE��5YPE�
����4*;&4PEC�)I�0.IR

%&-69&�7*%&0�t�%&-�1)050-"#�58*/�1"$,� _������
7J%&�M&3��7��� _�����

$"%���%3"8*/(�� ������
9�$"%�%&4*(/&3� 	�����
130�&44I0/�-�%3"8��� _������
4$6-15���9-� �MEG�MMIMUIR� _�����
4$6-15�"/*."5&����+6/*03@@@@@@@ 	�����

7*%&04�	7)4�'03."5�0/-:

53*-0(*$�4�*/530%6$5*0/�50�5)&�
$0..0%03&�".*("�����1ART���$OVERS�ALL�THE�
FIRST�TIME�"MIGA�"�����USER�NEEDS�TO�KNOW��*NCLUDING�
UNPACKING�IT
�CONNECTING�THE�MODULATOR���MOUSE
�
COPYING�WORKBENCH
�CONNECTING�EXTERNAL�DISK�DRIVES
�
PERIPHERALS���MEMORY�EXPANSIONS�WELL�WORTH�_������
OR�FREE�WITH�ANY�"MIGA�PURCHASED�FROM�US��"LSO�
SERVES�TO�SHOW�JUST�WHAT�CAN�BE�DONE�WITH�AN�"MIGA��
(��GENLOCK
�SOME�SOFTWARE���HOME�VIDEO�EQUIPMENT�
��3UNNING�TIME��APPROX����MM���������������	��
��
130'&44*0/"-�5&$)/*26&4�'03�%1"*/5�***�"
���MINUTE�VIDEO�SHOWING
�YOU�STEP�BY�STEP
�HOW�TO�
USE�%1AMT�*LL�S�MORE�ADVANCED���SPECTACULAR�
FEATURES������������������������������������ _�����

.0/*503�1-*/5)4���45"/%4
.0/*503�1-*/5)���4IMPLE�BUR�EFFECTIVE�
UPON�WHICH�MOST�MONITORS���SMALL�TVS�SIT��
����� _������
.0/*503�1-*/5)���8ITH�4HETF�FOR�&XTERNAL�%ISK�
%RIVE�ETC��5HIS�IS�SIMILAR�TO�THE�"MIGA�$ONTROL�$ENTRE�
��IT�FITS�OVER�THE�"MIGA�WITH�A�SLOT�FOR�THE�DISK�
DRIVE����A�SHELF�UNDER�THE�MONITOR�FOR�EXTERNAL�DRIVES��
0PEN�BACKED�����������������������������������_�����
.0/*503�1-*/5)�.064&�+0:45*$,
&95&/4*0/�-&"%�,*5�1&3�1"*3����������� �����
.0/*503�48*7&-�5*-5�#"4&
FOR����TO�����TVS���MONITORS������������������ _�����

".*("�57���.0/*503�-&"%4
*F�YOUR�TV�HAS�AN�3(#�INPUT
�YOU�WILL�GET�A�MUCH�
CLEARER�PICTURE�CONNECTING�THE�"MIGA�TO�THIS�USING�ONE�
OF�OUR�LEADS
�RATHER�THAN�VIA�THE�MODULATOR
�"LL�OUR�
MONITOR�LEADS�GIVE�THE�FULL�RANGE�OF�COLOURS
���INCLUDE�
THE�AUDIO�LEADS�UNLESS�OTHERWISE�STATED�
"-��".*("�TO�SCART���WORKS�WITH�MOST�SCAN�
EQUIPPED�TVS���MONITORS
�INCLUDING�4ONY
�1HILLIPS
�
/ORMENDE
�'ERGUSON
�5OSHIBA�.ITSUBISHI�
*55�ETC������������
"-��".*("�TO'E�
WITH���OR���PIN�%IN�SOCKET�EG�.$���
"-��".*("�TO�)ITACHI�(RANADA�
WITH���PIN�%IN�SOCKET� ���� 	�����

.-�����WAY�FEINGTE�TO�DU�
��STATE�MODEM�
.-��%ESIGNER�MODEM�LEI�
#&-��##$�&MULATOR�LEAD�
DOMINO�PLUG
"41��".*("�SER�AIPR�NT�
��WAY�MALE�FEMALE

IG�MODEM�LEAD
	����
	����
	����

#"$,�o�61�65*-*5*&4
9$01:�130'&44*0/"-�INCLUDING�$YCLONE�ADAPTOR
8ORKS�WITH�ORWITHOUT�ASECOND�DRIVE������������_�����
9$01:�$:$-0/&�"%"1503
FOR�USE�WITH�1%�VERSIONS����������������� � _�����
."$**� ����������������������������������� � _�����

26"35&3#"$,��'OR�BACKING�UP�)ARD�DRIVES� _�����
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CHANGE�MY�STARTUP�SEQUENCE�TO�THE�
�.B�LISTING�YOU�PROVIDED�

6PON�BOOT�UP�A�MESSAGE�WAS�
DISPLAYED�� jUNABLE�TO�FIND�
S�SYS�PREFSk �� *�EXAMINED�THE� LINE�
CAUSING�THE�PROBLEM�WHICH
� PRINTED�
IN�YOUR�MAGAZINE
�SAYS�� jPATH� RAM��
C��SYS�UTILITIES�SYS�SYSTEM�
S�SYS�PREFS�ADD��� *�CAN�ONLY�CONCLUDE�
THAT� IT� IS�A�MISPRINT�AND�THAT� IT�
SHOULD�READ� jPATH� RAM�� C��
SYS�UTILITIES�SYS�PREFS�ADD��� 1LEASE�
CORRECT�ME� IF�*� AM�WRONG
�AS�THIS�
SEEMS�TO�WORK�FINE�ON�
MY�COMPUTER�

#"�$AWTHORNE�
%EREHAM�
/ORFOLK

*T�S� NOT�QUITE� A�MISPRINT
� BUT�A�
CONFUSION� ARISING�FROM�THE�
RESTRICTIONS�OF�OUR�COLUMN�WIDTH�� *N�
FAC
� THERE�SHOULD� BE�A� SPACE�
BETWEEN�THE� jS�k� AND� THE� jSYS�PREFSk ��
5HE� LINE�SHOULD� READ�

PATH� RAM�� C�� SYS�UTILITIES�+�
SYS�SYSTEM�S�� SYS�PREFS�ADD

5HIS� IS� BECAUSE� jS��� IS� A�DIRECTORY�IN�
ITS�OWN� RIGHT
� AND� SHOULD�BE� PART�OF�
"MIGA%04kS� PATH�� $3

47/�&/2�/.%
I� HAVE�JUST�PURCHASED�A�

*�SCANNER�WHICH�HAS�
GIVEN�ME�EXCELLENT�
>�RESULTS��5HE�PROBLEM� IS�

THAT�IT�AND�MY�PRINTER�BOTH�PLUG�INTO�
THE�"MIGA�S�PARALLEL� PORT�� *S�THERE�A�
CABLE�THAT� *� CAN�BUY�THAT�WILL�ENABLE
��DEVICES�TO�BE�PLUGGED� INTO�THE�
PORT
� OR�WILL� *� HAVE�TO�SETTLE�FOR�
ANOTHER�METHOD 

.ICHAEL�$�
&AST�'INCHLEY�

-ONDON

*� AM�NOT�AWARE�OF�A� SPLITTER�CABLE�
THAT�WILL� DO�THE�JOB�OF�ALLOWING���
DEVICES�TO� PLUG� INTO�THE�PARALLEL� PORT��
5HERE�ARE���TYPES�OF�POWER�BOXES�
WHICH�WIIL� DO�THE�JOB
� AVAILABLE�FROM�
VARIOUS�SUPPLIERS�WITHIN�THE� PAGES�OF�
THIS�MAGAZINE�� 0NE� IS�A�STRAIGHT����
IN �L�OU T�BOX�WHICH�WILL� ENABLE�YOU�TO�
PLUG�THE� �� DEVICES� INTO�THE�BOX�AND�
ONE� LEAD�OUT�TO�THE�COMPUTER�PORT��"�
SWITCH� ON� THE�FRONT�ENABLES�ONE� INPUT�
AT�A�TIME��5HE�OTHER� IS� AN� INTELLIGENT

"DB@TRD�NE�SGD�VHCSG�NE�SGD�
BNKTLMR��VD�NBB@RHNM@KKX�G@UD�

SN�AQD@J� KHRSHMFR�@BQNRR�SVN�NQ�
LNQD�KHMDR��7GDQD�SGHR�G@R�
NBBTQQDC��@QHC�XNT�RGNTKC�DMSDQ�
SVN�NQ�LNQD�KHMDR�VHSGNTS�@�

;2DSTQM=�ADSVDDM�SGDL��VD� ��
G@UD�TRDC�SGD�ENKKNVHMF�

RXLANK��+� 
� �

BOX�WHICH� CUES� INPUT�FROM� BOTH�
DEVICES� AND�THEREFORE� NO�SWITCHING� IS�
NECESSARY��.%

4/�0,/4
�/2�./4
*�CANkT � LOCATE�A� PLOTTER�

*�DRIVER�	)1(-
�WHICH� *�
\�CAN� LOAD� INTO�THE�
\�8ORKBENCH��$OULD�YOU�

TELL�ME� IF�SUCH�A�DRIVER�EXISTS � *�
HAVE�SOFTWARE� 	1RO�/ET�AND�1ROd
#OARD
�WHICH�HAS�A�DRIVER�FOR�
PLOTTERS
� BUT� *� CANkT �SEPARATE� IT�TO�
USE�WITH�8ORKBENCH�

*S�THERE�A�1%�ONE� *� CAN�
OBTAIN�ANYWHERE 

&�8ILLIAMS�
$UMBRIA

1REFERENCES�SENDS�BITMAPPED�DATA�
TO�THE� PRINTER�� 1LOTTERS�UNDERSTAND�
VECTOR� INFORMATION
� SUCH� AS� LINES� AND�
ARCS��5HERE� IS� NO�1REFERENCES�)1(-�
DRIVER
� SINCE�THE���SYSTEMS�ARE�
INCOMPATIBLE�

*T�WOULD�BE�POSSIBLE
� HOWEVER
� TO�
WRITE�A�PROGRAM�WHICH�CONVERTS�A�
PICTURE� INTO�A�SERIES� OF�COLOURED�
DOTS
� EACH�DOT�BEING�PLOTTED�
SEPARATELY�BY�A� PLOTTER�PEN�OF�THE�
RIGHT�COLOUR�� *T�WOULD�BE�TERRIBLY�SLOW
�
UNBEARABLY�NOISY�AND�WOULD�WEAR�OUT�
THE� PENS
� THE�PLOTTER�AND�YOUR�
PATIENCE��4$3

)../#5,!4)/.
8HEN� *� CHECK�MY�
SOFTWARE�FOR�VIRUSES�
THROUGH�MY� 7IRUS�,ILLER
�
SOME�OF�THE�DISKS�

RETURN�AN� l UNKNOWN�BOOTBLOCKm�
ERROR��$OULD�YOU�EXPLAIN�WHAT�THIS�
MEANS � *S�THERE�A�VIRUS�ON� IT � *F�
THERE� IS
�CAN� *� KILL� IT�OR�WOULD� *� NEED�
ANOTHER�VIRUS� KILLER�AND�WHICH�ONE�
WOULD�YOU� RECOMMEND 

*� HAVE� READ� THE�DOCUMENTS�
THROUGH�BUT�S TILL�DONkT �UNDERSTAND
�
CAN�YOU�HELP�TO�EXPLAIN�THINGS�
MORE�CLEARLY�

*�WOULD�APPRECIATE�ANY�
ASSISTANCE�YOU�CAN�GIVE�BECAUSE
�
EVEN�THOUGH� *� CHECK�ALL�MY�DISKS�
THOROUGHLY
� *� AM�STILL�NEVERTHELESS�
GETTING�VIRUSES�

4HARON�&DWARDS�
)ERTS

5HE�PUBLIC�DOMAIN� IS�THE� LOGICAL�
MEDIUM�TO� LOOK�FOR�SOLUTIONS�TO�THE�
VIRUS�PROBLEM��8ITH�THE� ADVENT�OF�
VIRUSES�BECOMING�MORE�CUNNING�AND�
TREACHEROUS�THAN�BEFORE
� A�CHEAP�
ALTERNATIVE�TO� KEEPING�UP�WITH� THE�
LATEST�VIRUS�CAN� BE�FOUND�THERE�

"�VIRUS�CAN�ATTACK�FROM�THREE�
DIFFERENT�ANGLES�� *T�CAN�ATTACH� ITSELF�
TO� A�FILE�ON�DISK�AND�OR�RESIDE�ON�THE�
DISKkS� INITIAL�TRACKS� 	THE�BOOT�TRACKS�
OR�BOOT�BLOCK

� OR�CHANGE�CERTAIN�
VECTORS� INSIDE�THE�MEMORY�OF�
THE�COMPUTER�

7ECTORS�ARE� IMPORTANT�MEMORY�
LOCATIONS�WHICH� ARE�USED� BY�THE�
COMPUTERS� 30.�FOR�ITS� HOUSEKEEPING

ROUTINES�� 5HESE�VECTORS� INFORM�THE�
COMPUTER�TO�JUMP�TO�A� SPECIFIC�
LOCATION� TO�PERFORM�A� REQUIRED� ACTION��
*F�THE�VECTOR�HAS�BEEN� REWRITTEN
� THEN�
ANOTHER�ROUTINE�ADDRESS�COULD�BE� PUT�
IN� ITS� PLACE�	A�VIRUS
�BEFORE�THE�
REQUESTED�JUMP�TAKES�PLACE�� *T� IS�
IMPORTANT�TO�NOTE�AT�THIS� POINT�THAT�IF�
THE�COMPUTER�IS�SWITCHED�OFF
� THEN�ALL�
VECTORS� RETURN�TO� NORMAL� AND�THE�
VIRUS� IS� REMOVED
� PROVIDED�THAT�THE�
OFFENDING�DISK� IS� NOT�RE�LOADED��"NY�
VIRUS� KILLER�WORTH� ITS�SALT
�WILL� CHECK�
BOTH�DISK�AND�VECTORS�AND� REPORT�
ITS�FINDINGS�

4OME�VIRUS� KILLERS� INNOCULATE�THE�
DISK�� THEY�WRITE�SPECIFIC�CODE�TO�THE�
DISK�S�BOOT�BLOCK�AND� THEN� RE�READ�
THIS� INFORMATION�WHEN� IT�IS� LOADED�� *F�
THE�CODE� REMAINS� IN� PLACE�THEN� ALL� IS�
WELL
� IF�NOT
� THEN� A�VIRUS�HAS� INFECTED�
THE�DISK��5HE�PROBLEM�THAT�THIS�
CAUSES� IS�THAT�YOUR�VIRUS�CHECKER�WILL�
THEN�DISCOVER�THAT�THE�BOOT�BLOCK� IS�
IRREGULAR�AND� REPORTS�THE�ERROR�AS�AN�
l6NKNOWN� #OOTBLOCK�m

"�FURTHER�COMPLICATION� IS�THAT�
MANY�SOFTWARE� HOUSES� INSIST�ON�
�COPY�PROTECTION�
� ESPECIALLY�ON�
GAMES
�WHICH� INVARIABLY�MEANS�USING�
A� NON�STANDARD� BOOT�BLOCK�TO� LOAD�
THE� PROGRAM��.ANY�VIRUS� KILLERS�WILL�
MISTAKE�SUCH� A� BOOT�BLOCK�FOR�A�
VIRUS��"LLOWING�THE�VIRUS�KILLER�TO�
DESTROY�THIS� jVIRUSk�WILL� RENDER�THE�
DISK�USELESS�� #EWARE�

*� PREFER�TO�USE�A� UTILITY�TO�DISPLAY�
THE�BOOT�BLOCK�� .ANY�VIRUSES�CAN�BE�
DISCOVERED� IN� THIS�MANNER
� SIMPLY�
LOOKING�FOR�TEXT�SUCH� AS� �4OMETHING�
WONDERFUL� HAS�HAPPENED�m�OR� l LAMER�
EXTERMINATORm� AND�SO�ON�� *F�FOUND
�
THEN�WITH� THE� ABOVE� POINTS� IN�MIND
�
KILL� THE�VIRUS��5HIS�WILL�CLEAR�THE�VIRUS�
FROM�DISK�� *T�IS� IMPORTANT�TO�SWITCH�
THE�COMPUTER�OFF�AND� RE�BOOT
�JUST� IN�
CASE�THE�MEMORY�HAS�BEEN� INFECTED�
TOO�� 0NCE� RELOADED� THE�VIRUS� SHOULD�
HAVE�DISAPPEARED�

1ERSONALLY
� *� DONkT�USE�THE�
INNOCULATION�METHOD
� ALTHOUGH�MANY�
VIRUS�PROTECTION�DISKS� HAVE�METHODS�
OF�RECOGNISING�THIS�SO�CALLED� ANTId
VIRUS�� *� USE�A�STANDARD� BOOT�BLOCK
�
WHICH� ALL�VIRUS�KILLERS� RECOGNISE�AS�
BEING�STANDARD� AND�CLEAN�� 5HEN� IF�THE�
DISK�DOES�BECOME� INFECTED
� *� CAN�GO�
TO�THE�$-*� AND� INSTALL� THE�DISK�AGAIN�
TO�CLEAR�THE�VIRUS
� THUS� REVERTING�THE�
DISK�TO� ITS�ORIGINAL� STATE��:OUR�VIRUS�
CHECKER�WILL� ALSO� RECOGNISE� THIS�CODE�
AND� REPORT�THAT�ALL� IS�WEIL�

*� MUST�STRESS�THAT�THIS�SHOULD�
ALWAYS�BE�DONE�WITH� A�BACK�UP�COPY�
IN�CASE�THE�DISK�WILL� NOT�RELOAD�� *F�YOU�
CANNOT�MAKE�A�BACK�UP�COPY�OF�THE�
DISK�THEN� THE�DISK� IS�COPY�PROTECTED�
AND�WILL� NOT�FUNCTION� AFTER�THE�VIRUS�
HAS�BEEN� KILLED�ANYWAY�� *F�THIS� IS�THE�
CASE
� THEN�ASK�THE�SOFTWARE�
MANUFACTURERS� FOR�A�NEW�COPY�OF�THE�
DISK
� OTHERWISE�YOU� CAN�USE�THE�DISK�
BUT�MAKE� SURE�TO�SWITCH�OFF�AFTER�
USING�IT���THE� <$TRL>�<"MIGA>�<"MIGA>�
RESET�SEQUENCE� IS� NOT�SUFFICIENT��.%

&/.4�/&�7)3$/-
*� RECENTLY�PURCHASED���

*�1%�DISKS�OF�CLIP�ART��5HE�
DOCUMENTATION�ON�THE�
*�DISKS�STATED�THAT�THE�

FONTS�COULD�BE� LOADED� INTO�%ELUXE�
1AINT����0N�TRYING�THIS� *�GET�THE�
MESSAGE� j$ANkT �LOAD���NOT� *''�FILE k ��
$AN�YOU�HELP 

")�.ASON�
.ARGATE�

,ENT

5HE�FONTS�CAN�BE�USED� BY�%1AINT�
� BUT�
THEY�CAN�T�BE� LOADED� IN� AS�WOULD�A�
PICTURE�� *NSTEAD
�YOU�MUST�COPY�THEM�
ACROSS�TO�A�COPY�OF�YOUR�%1AINT�DISK
�
PLACING�THEM� IN�THE� jFONTS�k� DIRECTORY��
5O�DO�THIS
� IT kS� BEST�TO�FIRST�COPY�A�
FEW�8ORKBENCH�COMMANDS� INTO�YOUR�
3".�DISK�TO�SAVE�ON�DISK�SWAPPING��
#OOT�UP�WITH�YOUR�8ORKBENCH�DISK
�
OPEN�THE�4HELL� AND�TYPE�

@LMV�@�@LMV�O>J��
@LMV�@�J>HBAFO�O>J��
@LMV�@�AFO�O>J�

/OW�YOU�CAN�BEGIN� COPYING�THE�FILES�
ACROSS��5HERE� ARE���PARTS�TO�EACH�
FONT��5HE�FIRST�PART�WILL� BE�A�FILE�WITH�
THE�FONTkS� NAME�FOLLOWED�BY�A�FULL�
STOP�AND�THE�WORD� jFONTk�� 5HE�SECOND�
WILL� BE�A�DIRECTORY
� HOLDING�FILES�
WHOSE� NAMES�ARE�NUMBERS�
CORRESPONDING�TO�THE�DIFFERENT�POINT�
SIZES�AVAILABLE��"LL�OF�THESE�FILES�
MUST�BE�COPIED� ACROSS�� 4UPPOSE�
THAT�THE�FONT�YOU�WERE� INTERESTED� IN�
IS�CALLED� #IG-ETTERS
� AND�THAT� IT� LIVES�
IN� THE� ROOT�DIRECTORY�OF�YOUR�CLIP�ART�
DISK� 	YOU�CAN�FIND� IT�BY� INSERTING�THE�
CLIP�ART�DISK�AND�TYPING� jDIR�DF0��
�� 1UT�
THE�CLIP�ART�DISK� IN�YOUR�DRIVE�
AND�TYPE�

@LMV�AC.�!FD+BQQBOP�CLKQ�O>J��
J>HBAFO�O>J�!FD+BQQBOP�
@LMV�ACL�!FD+BQQBOP�)�
O>J�!FD+BQQBOP�>II

/OW�PUT�YOUR�COPY�OF�THE�%1AINT�DISK�
IN� THE�DRIVE� AND�TYPE�

@LMV�O>J�!FD+BQQBOP�CLKQ�+ �
AC.�CLKQP
J>HBAFO�AC��CLKQP�!FD+BQQBOP�
@LMV�O>J�!FD+BQQBOP�+ �
AC��CLKQP�!FD+BQQBOP�>II

3EPEAT�THIS� PROCESS�FOR�EACH�FONT��
0NCE�YOU� HAVE�DONE�ALL�OF�YOUR�
COPYING
�YOU�MUST�RUN�A�PROGRAM�
CALLED� j'IX'ONTSk� TO� LET�THE�"MIGA�
KNOW�THAT�YOU� HAVE�UPDATED� ITS�FONTS�
DIRECTORY��5O�DO�THIS
� FIRST� INSERT�YOUR�
8ORKBENCH�DISK�AND�THEN�TYPE�

@LMV�@�>PPFDK�O>J�
@LMV�PVP�PVPQBJ�%FU%LKQP�O>J�

5HE�PUT�YOUR�%1AINT�DISK� IN�THE�DRIVE�
AND�TYPE�

>PPFDK�CLKQP�� AC.�CLKQP

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



CFUCLKQP
>PPFDK�CLKQP�� PVP�CLKQP

:OU�WILL� BE�ASKED�TO�REPLACE�YOUR�
8ORKBENCH�DISK��0NCE�THIS� IS�DONE
�
THE�FONTS�WILL� BE� INSTALLED
� READY�FOR�
%ELUXE�1AINT�TO�USE��"LL�YOU�HAVE�TO�
DO� IS�SELECT�THE� <-OAD�'ONT�%IR>�
OPTION�FROM�THE�'ONTS�MENU�WHEN�
YOU�ARE�USING�THE� PROGRAM���+

���
� )4c3�0%.�0!,�!'!).
$OULD�YOU�PLEASE�TRY�TO�
SOLVE�A�PROBLEM�*� HAVE�
ENCOUNTERED�WITH�MY�
"MIGA�AND�THE�$ANON�

#+�L0E�BUBBLE�JE T�PRINTER�
"FTER�BUYING�):C�)6A�	���
�3EV�

��
� *� RUSHED�HOME�TO�DO�SOME�
PRINTING�FOR�OUR�LOCAL�FISHING�CLUB��
5HATkS�WHEN�MY�HEADACHES�BEGAN��
5HE�PROGRAM� IS�EXACTLY�WHAT�*� NEED�
WITH�A�BUILT�IN�DATABASE�	IDEAL�FOR�
WORKING�OUT�THE�LEAGUES
�BUT�IT �HAS�
AN�ANNOYING�HABIT�OF�PRINTING���TO���
ZEROS�AT�THE�TOP�OF�A�PAGE�ON�BOTH�
LETTERS�AND�DATABASE�PRINTOUTS�

*F
�WHEN�USING�THE�PRINT�
REQUESTER�*�C LICK�ON���COPIES
� THE�
FIRST�SHEET�HAS�THE�ZEROS�ON�BUT�THE�
NEXT���DO�NOT�� *T�ALSO�ASKS�ME�TO�
INSERT�THE�NEXT�SHEET�WHEN�*�CLICK�
ON�1RINT�IN�THE� REQUESTER
�EVEN�
THOUGH�THE�PRINTER�IS�ON�LINE�AND�THE�
PAPER�IS� READY
�AND�WHEN���C LICK�ON�
0,�IT �SENDS�THE�PAPER�THROUGH�
BLANK�

*�AM�PRINTING�IN�-ETTER�2UALITY
�
SINGLE�SHEET
� USING�THE�$ANON����
PRINTER�DRIVER��5HE�DIP�SWITCH�
SETTINGS�ARE���TO���OFF
� ��TO����ON�

1LEASE�CAN�YOU�HELP�AS�IT � IS�
DRIVING�ME�NUTS�� *� HAVE�NO�PROBLEMS�
WITH�DUMPS�FROM��)6>CI
� *���OR�
OTHER�UTILITIES�WHICH�ALLOW�YOU�TO�
PRINT
� LIKE�,"��AND�3:GD/>GJH�� �TO�
NAME�BUT�TWO�

1AUL�:OUNGHUSBAND�
'ATFIELD�

5YNE���8EAR

4ELECT�1REFERENCES�1ROGRAM�FROM�THE�
4YSTEM�MENU�AND�SET�1RINTER�1APER�
'EED�TO�$ONTINUOUS��5HIS�GETS� RID�OF�
THE� j*NSERT�/EXT�4HEET�� REQUESTER
�THE�
INITIAL� BLANK�PAGE�AND�THE�ZEROS�AT�
THE�TOP�OF�THE�SECOND�PAGE�� ��HAVENkT�
GOT�THE�FAINTEST�IDEA�WHY�THIS�WORKS
�
BUT�IT�DOES�� *� SUSPECT
� BECAUSE�THE�
PRINTER�DRIVER�WORKS�FINE�WITH�
EVERYTHING�ELSE
�THAT�IT kS�A�TINY�BUG�IN�
1EN�1AL�

*NCIDENTALLY
�THE�VERSION� *� AM�
USING�IS�1EN�1AL����
�3EV�����#0

$%6%,/0%2c3�$%,!9
*�FOLLOWED�YOUR�ADVICE�
AT�THE�BEGINNING�OF�THE�
��G6L�SERIES�AND�
APPLIED�TO�$OMMODORE�

FOR�THE�/ATIVE�%EVELOPERkS�6PDATE�� *�
SENT�A�MONEY�ORDER�FOR�����TO�THE�
ADDRESS�GIVEN�ON�+UNE���
�BUT�HAVE�
RECEIVED�NO�REPLY��"�COUPLE�OF�
WEEKS�AGO�*�SENT�A�POSTCARD

*!2'/.� "534).'� [� *!2'/.�"534).'
#OOTBLOCK�� �5HE�FIRST�TWO�SECTORS�OF�AN�"MIGA%04�DISK� LOCATED�AT�TRACK��
�
SIDE����5HE�BOOTBLOCK� IS�USED�TO�DESCRIBE�THE�FILING�SYSTEM� IN�USE�AND�CAN�
CONTAIN�A�SPECIAL� PROGRAM�TO� jBOOTk� 	LOAD�AND�EXECUTE�FROM�A� RESET
�CERTAIN�
DISKS��5HIS�*S� HOW�MOST�SIMPLE�VIRUSES�MANAGE�TO�WORK�THEIR�WAY�INSIDE�THE�
SYSTEM�

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

.*%*�� �.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�

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

7IRUS�� �"�SMALL� PROGRAM�THAT�CAN�LIE�HIDDEN� IN�MEMORY�OR�ON�A�DISK
�
DUPLICATING�ITSELF�ON�TO�ANY�DISKS� INSERTED� IN�THE�MACHINE
�AND�GENERALLY�
CAUSING�HAVOC��5HERE�ARE�MANY�VIRUS�KILLERS�AVAILABLE� IN�THE�PUBLIC�DOMAIN�
DESIGNED�TO�DEAL�WITH�THIS�MENACE�

ENQUIRING�ABOUT�MY�ORDER
� BUT�AGAIN�
THERE�HAS�BEEN�NO�REPLY��5HIS�IS�VERY�
FRUSTRATING�AS� *�ONLY�HAVE�1%�
COMPILERS�AND�THESE�DID�NOT�COME�
WITH�THE�NECESSARY�INCLUDE�FILES�

)AVE�YOU�HEARD�OF�OTHER�ORDERS�
WHICH�HAVE�TAKEN�AS� LONG�AS�THIS
�OR�
SHOULD� *� BE�WORRIED �*S�THERE�A�
$OMMODORE�ADDRESS�IN�THE�6,�*�CAN�
WRITE�TO 

*�HAVE�ENCLOSED�A�COPY�OF�MY�
ORIGINAL� LETTER�TO�$"54�AND�HOPE�YOU�
CAN�HELP�

%ENNIS�+ACOBS�
.OSELEY�

#IRMINGHAM

%ELAYS�OF�����WEEKS� ARE�NOT�
UNCOMMON�WHEN�DEALING�WITH�64�
COMPANIES
� AFTER�ALL� � �YOU�ARE�
DEALING�WITH���POSTAL� SYSTEMS��"���
MONTH�DELAY�HOWEVER�WOULD�CERTAINLY�
SUGGEST�THAT�YOUR�ORDER�HAS�EITHER�
GONE�ASTRAY�OR�HAS�BEEN�PUT�ON�
jHOLDk� FOR�SOME�REASON�	EG�64�
HEADER�FILE�PRICES�MAY�HAVE�CHANGED�
RECENTLY
��5O�BE�HONEST�IT�WOULD�HAVE�
BEEN�BETTER�TO�HAVE�ORDERED�THE�
HEADER�FILES�FROM�$OMMODORE�6,�
5HE�CURRENT�PRICE� IS�_���AND�WHEN�
ORDERING�THE�HEADER�FILES�THE�ADDRESS�
TO�USE� IS�
$OMMODORE�#USINESS�.ACHINES�	6,
�
-TD
$OMMODORE�"MIGA�5ECHNICAL� 4UPPORT
#RADBOURN�%RIVE
5ILBROOK
.ILTON� ,EYNES�.,���"5

*N�YOUR�CASE�THINGS�ARE�COMPLICATED�
BY�THE�FACT�THAT�YOU�HAVE�ALREADY�
SENT�MONEY�TO�THE�64�� *�THINK�THE�
BEST�THING�TO�DO� IS�TO�CONTACT�
$OMMODORE�S�.AIDENHEAD�OFFICES�� *F�
YOU�WRITE�TO�4HARON�3ODRIGO�AT��
$OMMODORE�#USINESS�.ACHINES� 	6,
�
$OMMODORE�)OUSE�
5HE�4WITCHBACK�
(ARDNER�3OAD�
.AIDENHEAD�
#ERKS�4-���9"

AND�EXPLAIN�THE�SITUATION� *kM�SURE�
THAT�SHE�WILL� BE�ABLE�TO�EITHER�CHASE�
YOUR�ORIGINAL� ORDER�OR�MAKE�
ALTERNATIVE�ARRANGEMENTS�FOR�YOU�
)�(

6)253�02/4%#4)/.
*� RECENTLY�ACQUIRED�
&6HI:G�/>GJH�$>AA:G���� �
FROM�"MIGANUTS�6NITED��
*� INSTALLED� IT�ON�MY�HARD�

DISK
� BUT
�WHEN�MOVING�THE� ICON�TO�A�
BETTER�POSITION
� *� INADVERTENTLY�PUT�IT�
IN�THE�TRASHCAN�� *�DECIDED�TO�TRASH� IT�
	AS�*�GOT�MYSELF�IN�A�PICKLE
�AND� REd
INSTALL�THE�PROGRAM�� *�WAS�THEN�
CONFRONTED�WITH�THE�MESSAGE�
lMAKEDIR�FAILED� RETURN�CODE���m�
AND�A�MESSAGE�SAYING�IT�
ALREADY�EXISTS�

*�HAVE�ACCESSED�%)0��WITH�THE�
DIR�COMMAND�AND�HAVE�TRIED�TO�
DELETE�THE�FILES�AND�DIRECTORY
� BUT

ONLY�ONE�FILE�WAS�DELETED�BEFORE�*�
WAS�INFORMED�THAT�THE�FILES�
CANNOT�BE�DELETED�AS�THEY�
ARE�PROTECTED�

)OW�CAN� *� RE�INSTALL�&6HI:G�/>GJH�
$>AA:G���� �ON�MY�HARD�DISK�AGAIN
�
WITHOUT�HAVING�TO�SCRAP�EVERYTHING�
ON�THE�DISK�AND�STARTING�AGAIN �
1LEASE�EXPLAIN�EVERYTHING�IN�PLAIN
�
STEP�BY�STEP�&NGLISH�

.IRANDA�-OVELL�
4PALDING�

-INES

%ONkT �WORRY�� THE�SITUATION� IS�FAR�FROM�
CATASTROPHIC�� &ACH�FILE�STORED�ON�A�
DISK�HAS�AN�ASSOCIATED�SEGMENT�OF�
INFORMATION�STORED�WITH� IT��5HIS�TELLS�
"MIGA%04�SUCH�THINGS�AS�WHETHER�
THE�FILE� IS�AN�EXECUTABLE�PROGRAM
�
WHETHER�IT�IS�A�SCRIPT
�WHETHER�IT�CAN�
BE�ALTERED
� AND� SO�FORTH��5HE� ITEM�OF�
INFORMATION� STORED�HERE�WHICH�WE�RE�
CONCERNED�WITH� IS�WHAT�IS�KNOWN�AS�
THE� jDELETE�FLAG��

5HE�WORD� jFLAGk� IS�COMPUTING�
TERMINOLOGY�FOR�SOMETHING�WHICH�CAN�
BE�EITHER�ON�OR�OFF��5HE�PURPOSE�OF�A�
DELETE�FLAG� IS�TO�PROTECT�THE�FLAG�FROM�
DELETION�� #EFORE�YOU�DELETE�THE�FILE
�
YOU�MUST�SWITCH�THIS�FLAG�ON
� SO�THAT�
DELETION� IS�ENABLED��5HIS�MUST�BE�
DONE�FOR�EACH�FILE� IN�TURN�

MOLQB@Q�%FIB->JB��#

5HE�FILE�CAN�THEN�BE�DELETED� IN�THE�
NORMAL�WAY�

ABIBQB�%FIB->JB

8HEN�YOU�COME�TO�DELETE�THE�FILES
�
BEAR�IN�MIND�THAT�ALL�OF�THE�FILES� IN�A�
DIRECTORY�MUST�BE�DELETED�BEFORE�
"MIGA%04�WILL� LET�YOU�DELETE�THE�
DIRECTORY�ITSELF�� )AVING�DONE�THIS
�
YOUkLL� BE�ABLE�TO� INSTALL�.ASTER�7IRUS

,ILLER�AS�BEFORE���+�
!,,�!"/54�-)$)

*�AM�ABOUT�TO�BEGIN�
WORK�ON�MY�FINAL�YEAR�
PROJECT�FOR�A�DEGREE�AND�
INTEND�TO�DEVELOP�A�

MUSIC�WRITING�TOOL�FOR�SONG�WRITERS
�
USING�.*%*�� *�UNDERSTAND�THE�
THEORY�ABOUT�.*%*�MESSAGES�AND�*�
AM�LEARNING�$�TO �WRITE�THE�
SOFTWARE��5HE�PROBLEM� *�AM�HAVING�
IS�HOW�TO�RECEIVE�.*%*�MESSAGES�
FROM�THE�SERIAL�PORT�IN� REAL�TIME�
USING�$��4MALL� ROUTINES�WHICH� *� HAVE�
CREATED�TO� READ�THE�PORT�	USING�
4&3�
�HAVE�DISPLAYED�VARIOUS�
NUMBERS�WHICH�SEEM�TO�HAVE�NO�
RELATION�TO�THE�EXPECTED�MESSAGES��
"LSO�HOW�DO�*�GET�AROUND�THE�
SERIAL�BUFFER 

*� HAVE�LOOKED�AT�THE�.&%�
SOURCE�CODE�FOR�INSPIRATION�BUT�.&%�
USES�ASSEMBLY�ROUTINES�TO�HANDLE�
THE�PORT�� -EARNING�ASSEMBLY�
LANGUAGE�TO�DO�THIS�MAY�BE�A�BIT�
ADVENTUROUS�CONSIDERING�THE�TIME�
AVAILABLE�FOR�THE�PROJECT�� *�
APPRECIATE�THAT�THIS�SUBJECT�MAY�BE�
ANSWERED� IN�THE�NEW�ARTICLES�ON�
.*%*�BUT�TO�BE�HONEST�*�CANkT �AFFORD�
TO�WAIT���MONTHS�FOR�SUCH�ANSWERS�
BECAUSE�MY�PROJECT�NEEDS�TO�BE�
COMPLETE�BY�"PRIL��$AN�YOU�HELP�ME�
OUT
� OR�AT�LEAST�SUGGEST�A�BOOK�
WHICH�MAY�HELP 

7ICTOR�)ARRIS�
4TAFFORD

:OUkVE�NOT�GIVEN�MUCH�DETAIL� ABOUT�
WHAT�YOU�ARE�TRYING�TO�DO�BUT�AS�FAR�
AS�GETTING�THE�SERIAL� PORT�HANDLING�
SORTED�OUT�*� SHOULD� BE�ABLE�TO�GIVE�
YOU�SOME�USEFUL� ADVICE�

'IRSTLY
� *�DO� NOT� LIKE� 	AND�WOULD�
NOT�RECOMMEND�THAT�YOU�USE
�THE�
HIGH�LEVEL� j4&3�k� ORIENTATED�APPROACH�
FOR�COLLECTING�.*%*�DATA��5O�MY�MIND

!-)'!�3(/00%2�[ �)335%���[ �*!.5!29�����



IT� IS� NOT�FLEXIBLE� ENOUGH�TO�BE�ABLE�TO�
PROVIDE�SUFFICIENT�CONTROL�OF�THE�
AVAILABLE�SERIAL� PORT�PARAMETERS�

5HE� IDEAL�WAY�TO�OBTAIN� HIGH��
PERFORMANCE�TIME�STAMPED�.*%*�
COLLECTION� IS�TO� HIT�THE� SERIAL� PORT�
HARDWARE�AND�$*"�#�TIMER�DIRECTLY�
USING�THE� LOW� LEVEL� SYSTEM� RESOURCE�
FACILITIES��5HAT�WILL� MEAN� LEARNING�
ASSEMBLER
� AND�GETTING� INVOLVED�WITH�
THE�"MIGA� INTERRUPT�SYSTEM�AND
� FOR�
THE� SORT�OF�PROJECT�	AND�TIME�SCALE
�
YOU� ARE�TALKING�ABOUT
� *� DOUBT�VERY�
MUCH�WHETHER�A�MOVE� INTO�SUCH�
AREAS�WOULD� BE�WISE�

*kM�SURE�THAT�YOUR�BEST�APPROACH�
AT�THE�CURRENT�TIME�WOULD� BE�TO�OPEN�
AND� USE�THE� SERIAL� DEVICE�FOR�
COLLECTING�.*%*� DATA�� 5O�DATE
� *kVE�
WRITTEN� QUITE�A� LOT�OF�.*%*� RELATED�
CODE�AND�ONE�THING�THAT�HAS�COME�TO�
LIGHT� IS�THAT�THE� SERIAL� DEVICE� ITSELF�IS�
SURPRISINGLY�EFFICIENT�AT�COLLECTING�
DATA�EVEN� AT�.*%*� SPEEDS��"NOTHER�
THING� IS�THAT�MANY�OF�THE�EXAMPLES�
FOUND� IN�"MIGA�BOOKS�AND�MANUALS�
ARE�NOT�ONLY�DOWNRIGHT�MISLEADING
�
BUT�THEY�ALSO�DO�THE� SERIAL� DEVICE� A�
GRAVE� INJUSTICE�

#ECAUSE�OF�THIS� *kLL�WORK�THROUGH�
THE�GENERAL� jSERIAL� DEVICE� USEk�
SCENARIO� IN� SOME�DETAIL���

"CCESS�TO�THE�"MIGA�S�SERIAL�
DEVICE�ENTAILS� SOME� INITIAL� SETTING�UP�
TO� BE�DONE
� INCLUDING�THE�CREATION� OF�
A� REPLY�PORT�AND�AN� INITIALISED� *�0�
REQUEST�BLOCK�� *N�THE�CASE�OF�THE�
SERIAL� DEVICE�THIS� LATTER�TASK� INVOLVES�
THE�CREATION�OF�AN�EXTENDED� REQUEST�
BLOCK� KNOWN�AS�AN� L0&XT4ER�
STRUCTURE�� 0NCE�THIS� HAS�BEEN�DONE� IT�
IS� POSSIBLE�TO�OPEN�THE� SERIAL� DEVICE�

#EFORE� LOOKING�AT�SOME�EXAMPLE�
CODE� IT� IS� NECESSARY�TO� KNOW�A� LITTLE�
ABOUT�THE�USER�DEFINABLE�FIELDS�
PRESENT� IN� THE� L0&XT4ER�STRUCTURE��
'IRSTLY
� HERE� IS�THE� STRUCTURE� LAYOUT�
THAT�YOU�WILL� SEE�DEFINED� IN� THE�
DEVICES�SERIAL�H� HEADER�FILE�

PQOR@Q�I.$UQ2BO�X�
PQOR@Q�(.2QA1BN�(.2BO�
���PBB�1*,�J>KR>IP�CLO�
ABQ>FIP���
4+.-&�FL="QI"E>O�
���@LKQOLI�@E>O>@QBOP���
4+.-&�FL=1!RC+BK�
���PBOF>I�MLOQ�OB>A�?RCCBO�
IBKDQE���
4+.-&�FL=$UQ%I>DP�
���>AAFQFLK>I
� BUQBKPFLK
�
CI>D�PBQ���
4+.-&�FL=!>RA�
���?>RA�O>QB�LC�PBOF>I�
QO>KPJFPPFLK���
4+.-&�FL=!OH3FJB�� �
�d��ARO>QFLK�LC�?OB>H�PFDK>I���
PQOR@Q�(.3 OO>V�FL=3BOJ OO>V��
���QBOJFK>I�@E>O>@QBO�PBQ����
4!83$�FL=1B>A+BK�
���?FQP�MBO�OB>A�@E>O>@QBO����
4!83$�FL=6OFQB+BK�
���?FQP�MBO�TOFQB�@E>O>@QBO���
4!83$�FL=2QLM!FQP�
���KRJ?BO�LC�PQLM�?FQP���

4!83$�FL=2BO%I>DP�
���2BOF>I�%I>D�PBQ���
46.1#�FL=2Q>QRP�
���PBB�ABSF@BP�PBOF>I�E�CLO�
ABQ>FIP���
]�

.OST�FIELDS� ARE�SET�TO� REASONABLE�
DEFAULT�VALUES�BY�THE�0PEN%EVICE2�
FUNCTION� SO� IN�GENERAL�YOU�LL� ONLY�
NEED�TO�WORRY�ABOUT�ACTUALLY�SETTING�
A� PARAMETER� IF�YOU� NEED�TO� USE�A�
VALUE�WHICH� IS�DIFFERENT�TO�THE�DEFAULT�
VALUE�� #AUD� RATES�OVER���
����NEED�
A�FEW�SPECIAL�TRICKS�TO�ENSURE�THAT�
DATA�DOES�NOT�GET� LOST�AND� SOME�
SPECIAL� CORNER�CUTTING�PROVISIONS�FOR�
.*%*� DATA� 	WHICH� USES�A� ��
����
BAUD� RATE
�ARE�PROVIDED��0NE�FLAG
�
4&3'@3"%@#00(*&
�WILL� FORCE�THE�
SERIAL� DEVICE�TO�USE�A� HIGH�SPEED�
MODE�WHICH� BY�PASSES� SOME�OF�ITS�
INTERNAL� DATA�CHECKING�OPERATIONS�

5HE�SERIAL� DEVICE�SUPPORTS�SEVEN�
OF�THE�EIGHT�STANDARD�DEVICE�
COMMANDS�� �$.%@$-&"3
�
$.%@'-64)
�$.%@3&"%
�
$.%@3&4&5
�$.%@45"35
�
$.%@45�1�AND�$.%+�73*5&��
$.%@61%"5&� IS� NOT�DOCUMENTED� IN�
THE�OFFICIAL� SERIAL� PORT� LITERATURE�AND�
SO�SHOULD� NOT�BE�USED�� *N� ADDITION� TO�
THE�STANDARD� DEVICE�COMMANDS�THREE�
DEVICE�SPECIFIC�COMMANDS�ARE�
OFFERED�
4%$.%@#3&",
WHICH� IS� USED� TO�SEND� A�BREAK�SIGNAL�
	RESULTS� IN� THE� SERIAL� LINE�BEING�HELD�
LOW�FOR�A�USER�DEFINED
� RELATIVELY�LONG
�
PERIOD
�
4%$.%@26&3:
5HIS�COMMAND� RETURNS�A�SNAPSHOT�OF
THE� SERIAL� PORT�S� LINES� AND� REGISTERS�
%ETAILS�CAN�BE�OBTAINED�FROM�THE
3,.�SERIAL� DEVICE�AUTODOCS�
4%$.%@4&51"3".4
ENABLES�THE� SERIAL� PORT�PARAMETERS�TO
BE�CHANGED�

"S�FAR�AS�USING�THE� SERIAL� DEVICE�
IS�CONCERNED�YOU�WILL� THEREFORE� BE�
INVOLVED�WITH� THESE�STEPS�

o � 6SE�$REATE1ORT	
�TO�CREATE�A� REPLY�
PORT�FOR�THE�DEVICE�TO�SEND� ITS�
MESSAGES�TO�
o � "LLOCATE�AND� INITIALISE�A� SUITABLE�
DEVICE� *�0� REQUEST�STRUCTURE� BY�USING�
THE�$REATE&XTL00�FUNCTION�
o � 0PEN�THE�DEVICE� USING�THE�
0PEN%EVICE	
�FUNCTION�
o � 6SE�THE�DEVICE�FOR�AS� LONG�AS�YOU�
NEED� IT�
o � $LOSE�THE�DEVICE� USING�THE�
$LOSE%EVICE	
�FUNCTION�
o � %ELETE�THE� *�0� REQUEST�STRUCTURE�
USING�%ELETE&XTL0	
�
o � %ELETE�THE� REPLY�PORT�USING�
%ELETE1ORT	
�

3EPLY�PORT
� *�0� REQUEST�BLOCK
� AND�
DEVICE�OPENING�AND�CLOSING�ARE�
STRAIGHTFORWARD� AND�CLEARLY�DISCUSSED�
IN�THE� 3,.�MANUALS�

.OST�SERIAL� DEVICE� PARAMETERS�
HAVE� TO� BE� SET�USING�%OL02�TO

EXECUTE�THE� SERIAL� DEVICEkS�
4%$.%+�&51"3".4�COMMAND��
4INCE�THIS�FUNCTION� CALL� 	LIKE� ALMOST�
ALL�"MIGA� LIBRARY�FUNCTIONS
�CAN�FAIL
� *�
ALWAYS�TEST�THE� RESULT�OF�THE�CALL� � �A�
TYPICAL� CODE�SEGMENT�WHICH� SETS�THE�
SERIAL� DEVICE�TO�HIGH�SPEED�.*%*�
BAUD� RATE�OPERATION� THEN�MIGHT� LOOK�
LIKE�THIS�

@>PB�'(&'=2/$$#=2$1( +���
DIL?>I=(.=OBNI=M��FL=)�
1!RC�+BK�2$1( +=!4%%$1=2(9$��
DIL?>I=(.=OBNI=M��)�
�FL=!>RA�,(#(��
DIL?>I=(.=OBNI=M��)�
�FL=1B>A+BK����
DIL?>I=(.=OBNI=M��)�
�FL=6OFQB+BK����
DIL?>I=(.=OBNI=M��)�
�FL=2QLM!FQP�I��
DIL?>I=(.=OBNI=M��FL=)�
2BO%I>DP�(��2$1%=1 #=!..&($��
DIL?>I=(.=OBNI=M��FL=)�
2BO%I>DP���[2$1%=/ 138=.-��
DI�L?>I=(.=OBNI=M��(.2BO�FL=)�
"LJJ>KA�2#",#=2$3/ 1 ,2��
FC		#L(.	DIL?>I=(.=OBNI=M)�


��-4++
� XBOOLO=CI>D�314$�Z�
?OB>H�

8ITH� ALL�OF�THIS�DONE
� AND�THE� SERIAL�
DEVICE� UP�AND� RUNNING
�YOU� CAN�MAKE�
REQUESTS�FOR�.*%*�DATA�

5O�COLLECT�DATA� IN�AS� jNEAR�TO�
REAL�TIME�AS� POSSIBLEk� YOU� NEED�TO�BE�
ABLE�TO�DETECT�.*%*� DATA�AS�SOON� AS�
IT�ARRIVES� AT�THE�SERIAL� PORT��5HE�
TROUBLE� IS�YOUkLL� PROBABLY�ALSO� NEED�
TO�BE�MONITORING�OTHER�THINGS� AT�THE�
SAME�TIME�	FOR�EXAMPLE
� *NTUITION�
MENU�EVENTS
�� 4INCE�YOU�LL� BE�WAITING�
ON� SIGNALS�FROM�MORE�THAN�ONE�PORT�
&XEC�S�8AIT2�FUNCTION�WILL� DO�THE�JOB�

5HE�FOLLOWING�DISCUSSION�
ASSUMES�THAT� *NTUITION� *%$.1�
FACILITIES�ARE�BEING�USED�AS� PART�AND�
PARCEL�OF�THE�PROGRAM�

1RIOR�TO�ENTERING�A�8AIT	
� LOOP� *�
WOULD� POST�A�SYNCHRONOUS� REQUEST�
FOR�ONE�BYTE�OF�SERIAL� DATA
�
AS�FOLLOWS�

DIL?>I=(.=OBNI=M��)�
�(.2BO��FL=+BKDQE�Ì ��
DIL?>I=(.=OBNI=M��)�
�(.2BO�FL="LJJ>KA�",#=1$ #��
2BKA(.	DIL?>I=(.=OBNI=M
�

5HIS�ENSURES�THAT�THE�EVENT�
COLLECTION� LOOP�WILL� BE� SIGNALLED�AS�
SOON� AS�THE�SERIAL� DEVICE� PICKS� UP�
ANY�.*%*�DATA�

)EREkS�THE� BASIC� IDEA�OF�THE�
MESSAGE�COLLECTION� SCHEME��5HE�
SIGNAL� BITS�OF�BOTH� PORTS�ARE�OBTAINED�
USING�THIS�TYPE�OF�CODE�

FKQRFJBPP>DB=PFDK>I��	�_�)�
DIL?>I=TFKALT=M��4PBO/LOQ�)�
��JM=2FD!FQ
�
PBOF>I=PFDK>I��	I_D=OBMIV�)�
=MLOQI=M��JM=2FD!FQ
�

THIS� ALLOWS� US�TO�8AIT	
� USING�A

COMBINED� SIGNAL� PATTERN� LIKE� THIS�
PFDK>I�6>FQ�	FKQRFJBPP>DB=���
PFDK>I�(PBOF>I=PFDK>I
�

8HEN�8AIT	
� INDICATES�THE�ARRIVAL�
OF�A�SIGNAL�WE�ARE�GOING�TO� NEED�TO�
KNOW�WHAT�TYPE�OF�MESSAGE�HAS�
ARRIVED��:OU�WILL� NEED�TO�CHECK�TO�
SEE� IF�A�MESSAGE� IS� AN� *NTUI.ESSAGE�
AND�ARRANGE�TO�HANDLE�SUCH�
MESSAGES� USING�THIS�TYPE�OF�
COLLECTION� LOOP�

FC	PFDK>I���FKQRFJBPP>DB�)�
=PFDK>I


r[� �
���LKB� 	LO�JLOB

(KQRF,BPP>DBP�E>SB�>OOFSBA���

TEFIB	JBPP>DB�	PQOR@Q�)�
(KQRF,BPP>DB�
&BQ,PD	DIL?>I=)�
TFKALT=M��4PBO/LOQ



[
@I>PP�JBPP>DB��"I>PP���
@LAB�JBPP>DB��"LAB��
1BMIV,PD	JBPP>DB
��
PTFQ@E� 	@I>PP
� X�

@>PB�,$-4/("*��
FQBJ=KRJ?BO�)�

(3$,-4,	@LAB
�
FC� 	FQBJ=KRJ?BO��I
�

#L2LJBQEFKD	
�

���BU>@Q�BSBKQ�QBPQFKD�TFII�
ABMBKA�LK�TE>Q�VLR�>OB�
>@QR>IIV�ALFKD���

BIPB
DIL?>I=BUFQ=)

CI>D�314$�
?OB>H�
ABC>RIQ��?OB>H�
]

]
]

5HE�OTHER�SIGNAL� THAT�CAN�OCCUR�IS�
FROM�THE� SERIAL� DEVICE
� AND�YOUk LL�
PROBABLY�HANDLE�THESE�TYPE�WITH�A�
CALL�TO�ANOTHER�MODULE�

FC	PFDK>I���PBOF>I=PFDK>I

[
1B>A2BOF>I	
��
]

5HE�SCENARIO�TO�DATE
� AT� LEAST�AS� FAR�
AS�THE�SERIAL� DEVICE� IS�CONCERNED
�
THEREFORE�GOES�SOMETHING� LIKE�THIS�
#Y�THE�TIME�THE� PROGRAM� IS�VISIBLY�UP�
AND� RUNNING
� THE�SERIAL� DEVICE� 	PLUS�
ASSOCIATED� REPLY�PORT�AND� *�0�BLOCK
�
IS� NOT�ONLY�READY�AND�WORKING�BUT� IT�
HAS�BEEN�ASKED�TO�SUPPLY�0/&�
CHARACTER��5HE� PROGRAM
�WHICH� HAS�
BEEN�PUT�TO�SLEEP�BY�8AIT	
ING�ON�A�
COMBINED�SIGNAL�SET
� IS�CONCEPTUALLY�
SITTING� IN� THE�MAIN�COLLECTION� LOOP�OF�
THE�PROGRAM�EXPECTING�TO�BE�TOLD�
ABOUT�EITHER�SERIAL� PORT�ACTIVITY
�MENU�
ACTIVITY�OR�ANYTHING�ELSE�THAT�YOU�
HAVE� INCLUDED� IN� THE� SIGNAL� MASK�

"S�FAR�AS�ACTUALLY� READING�FROM�
THE� SERIAL� DEVICE� IS�CONCERNED
� SPEED�

AMLRGLSCB�ML�N?EC� ��

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



��

S��e� �

M C I C C C

UMSJB�JGIC�RM�?LLMSLAC�
RFC�KMQR�GKNMPR?LR�

BCTCJMNKCLR�RM�"�����
	�
�
�������
	������� ����DMP�MTCP���WC?PQ�

*85�$5F�%��?==?4?A5
� � 
	 � �� � � � � �# !

0A>�*>P��'#!����

*BKI��:KMHHG�� E:LLB<L�,:<D�<HF>L�PBMA�

��.CU�3SNCP�!ELCQ�EGTCQ��� -@�MD�#()0�2!-�?Q�QR?LB?PB� SNEP?B?@JC�RM
��-@�MD�#()0�2!-� 	?LB���-@�MD�&!34�2!-

� RF?RQ����-@�MD�2!-� GL�RMR?J�
��3SNCP�$CLGQC�?LB� GKNPMTCB�#SQRMK�#FGNQ�?JJMU�AMLLCARGML�MD�?�6'!�
MP�-5,4)39.#�KMLGRMP�UGRFMSR�RFC� LCCB�MD�CVNCLQGTC� &JGAICP�&GVCPQ
��.CU��02/$5#4)6)49��TGBCM�BGQNJ?W�KMBC�EGTCQ�QAPCCL� PCQMJSRGMLQ�SN�
RM���������
��"SGJR� GL�"?RRCPW�@?AICB� 2C?J�4GKC�#JMAI
��+)#+34!24�2/-�TCPQGML� ����
��,?RCQR�7/2+"%.#(�����
� &/.43������?LB�%842!3�����
��.CU� GKNPMTCB� SQCP�DPGCLBJW�K?LS?JQ
��3MDRU?PC� GLAJSBCQ�4FC�3GKNQMLQ
� ,CKKGLEQ
�#?NR?GL� 0J?LCR

$CJSVC�0?GLR��� NJSQ� -MSQC
�-MBSJ?RMP
�?LB�-?LS?JQ

320<�=������
��

*BKI�2!-�%VN?LQGML

@W���"�!�(
1 ,�BUM>KPFLKP� J>AB�CLO�QEB�LIABO�����?3K �KLQ�TLOH�TFQE�
QEB�KBT�� ���'>GE��*>E;D?N�E>SB�ABSBILMBA�>�O>KDB�LC�1 ,�
BUM>KPFLK�RKFQP�MJ?=C@C=;FFS�CLO�QEB������'>GE�
3>HB� VLRO��'#!�� RM� QL� �� +<� I@� =BCJ� 0�+� TFQELRQ� >KV�
PLIABOFKD� LO� FKQBOK>I� JLAFCF@>QFLKP�TE>QPLBSBO�� %FQP� PFJMIV�
>KA�B>PFIV�FKQL�QEB�?LQQLJ�BUM>KPFLK�MLOQ�

+3=7�KAGD���

�'>GE�GB�FA����$4�I;F:�
EB357�FA�GB9D367�FA��$4�A@>K�M������

AD��$4� A@>K�M�����
��O;7H�H;FB79;C;DJ�!K7H7DJ;;

4FC���"�!�(�+GAIQR?PR�
2/-����������QF?PCP

!B@>RPB�PLJB�LIABO�D>JBP�PLCQT>OB�TFII� KLQ�ORK�LK�
QEB�KBT�*F@HPQ>OQ������1.,���"�!�(�E>SB�ABPFDKBA�
>�PE>OBO�CLO�?LQE� 1.,�@EFM�PBQP�

2TFQ@E>?IB�?BQTBBK� ����>KA������1.,�VLR�@>K�DBQ�
>II� QEB� ?BKBCFQP� LC� QEB� I>QBPQ� ��

�� &$�TFQELRQ� QEB�
AO>T?>@H� LC� ILPFKD� PLJB� LC� VLRO� C>SLROFQB� D>JBP�
PLCQT>OB��3EFP�RKFQ�TFII�>IPL�CFQ�FKQL�LIABO�����J>@EFKBP�
FK@IRAFKD�QEB�����������

EDBO�R�����
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�.-!(+",������%�+,��(+�,-�+
��"-"3�'
�
�(&&(�(+�
���(+'
�+(&�(���)!(�'"1

0$-�

I F 5 � 5 5 7 � , 5 ) ) 3 , � � J ^
H,-?B

/ OW �COM P LE TE �W ITH �
��0NE�.B�O F�CHIP�3".�EXPANDIBLE�TO � ���.B�O F�3".�IN�TO TA L
� �5HE�NEW�,ICKSTART������ ��8ORKBENCH�����
��#UILT�IN�BATTERY�BACKED�REAL�TIM E�CLOCK
��/EW�IMPROVED�USER�FRIENDLY�MANUALS
5HIS� PACK� ALSO� COMES� WITH� -EMMINGS
� 	THE� ONLY� GAME� EVER� TO � GET� A� �����
RATING�
� 5HE�4IMPSONS
� $APTAIN� 1LANET�AND� %ELUXE� 1AINT� �� THE� INCREDIBLE�
PAINT�AND�ANIMATION�PACKAGE�PLUS�MOUSE
�MODULATOR

ONLY�_�������OR�_�������FOR���.B�VERSION

5HE�"4��� %ELUXE� IS�AN� UPRATED�VERSION� OF�
THE� "���� 1LUS� INCORPORATING� THE� 1HOENIX�
30.�SHARER�BECAUSE�SOME�OLDER�SOFTWARE�
WILL�NOT�RUN�ON�THE�NEW�"4���1LUS��5HE�"����
%ELUXE�HAS� BEEN�DEVELOPED�WITH�A�BUILT� IN�
30.� SHARER� SO� YOU� CAN� CHOOSE� TO� RUN�
EITHER�,ICKSTART� ����OR������

ONLY�_�������OR�_�������
FOR���.B�VERSION

5AKE� THE� HEADACHE� OUT� OF� BUYING� A�
COMPUTER� THIS� $HRISTMAS� WITH� OUR�
EVER� POPULAR� �"+,-� �!("���
9."4� 1"$,�� "LL� THE� ESSENTIALS�
REQUIRED�FOR�THE�FIRST�TIME�BUYER��*DEAL�
FOR� ANY�"MIGA� AND� GREAT� VALUE� TOO��

� �� �5 OP �Q UA LITY �M IC ROSW ITCHED �
1OWERP IAY�$ RU ISE R�JO YS TICK �

*�� �.OUSE�. AT�
%UST�$ OVE R �
���# LANK�%ISKS�

*�� �1LUS� �� & X TRA �GAMES��
_�����

$OMMODORE�%YNAMIC�
OFAL� 7ISION

$OMPLETE�WITH�)UTCHINSONS�&NCYCLOPEDIA
�-EMMINGS�AND�8ELCOME�$%�DISK

$%5/�IS�A�POWERFUL�MEDIA�FOR�BOTH�ENTERTAINMENT�AND�EDUCATION��$APABLE�OF�HANDLING�
UP�TO�����.B�OF�DATA
�WHOLE�ENCYCLOPEDIAS�CAN�BE�STORED�ON� JUST�ONE�COMPACT�DISC��
5HE���-/�IS�ALSO�A�HIGH�QUALITY�AUDIO�$%�PLAYER��8E�ALSO�STOCK�A�LARGE�RANGE�OF���-/�
SOFTWARE�ALL� AT�DISCOUNT�PRICES

NOW�ONLY�_�������
/EW���-/�KEYBOARD�BY�)=D:C>M

*�&FFECTIVELY�TRANSFORMS�YOUR���-/�IN TO�AN�"M IGA�SO�YOU�CAN�GET�EVEN�MORE
OUT�O F���-/��8 ITH�THE�AID�OF�A�STANDARD������DISC�DRIVE�THE���-/�WILL�TAKE�MOST�OF�

*�THE�NORMAL�"MIGA�SOFTWARE�FROM�WORD�PROCESSING�TO�ENTERTAINMENT

ONLY�_�����

"MIGA������#ASE�1ACK
5HE�#ASE�1ACK� COMES�COMPLETE�WITH���
FLOPPY�DRIVES
�8ORKBENCH� ���
�MOUSE
�
MANUALS
�AND�A� SEPARATE�KEYBOARD

ONLY�_�������
"MIGA������WITH�

$OMMODORE�����4%
4AME� AS� THE� BASE� PACK� BUT� WITH� THE�
$OMMODORE� *���4%�MONITOR

ONLY�_������

"MIGA������ #USINESS���
$LASSIC�4OFTWARE�PACK

4AME�AS�THE�BASE�PACK� BUT�WITH�%ELUXE�
1AINT�
�1LATINUM�8ORKS�	THE�BEST�INTEGRATED�
PACK�AVAILABLE�FOR�THE�"MIGA

�5HEIR� 'INEST�
)OUR
�4IM�$ITY���5ERRAIN�&DITOR
�1OPULOUS�
�� 1ROMISED� -ANDS
� #ATTLE� $HESS
� AND�
"MIGA�'ORMAT�5IPS�#OOK

ONLY�_�������
OR�_������

TFQE�����3$�@LILRO�JLKFQLO

" � : :
" IL�4TAR�PRINTERS�INC�FREE�STD�PRIN TER�

CABLE�AND����MONTH�GUARANTEE

5HE�/EW�4TAR�-$��
*�0UR�BEST�SELLING�BUDGET� �� PIN�MONO�PRINTER� IS�
NOW� EVEN� BETTER� VALUE� FOR�MONEY� FROM� 'IRST�
$HOICE�� 8E�VE� DROPPED�OUR�PRICE� BY�ANOTHER
_�������

3EPLACING� THE� FAMOUS� -$*�
� THE� -$��� IS� FASTER� AT�
*� *��CPS� DRAFT�AND���� CPS�/-2�AND� QUIETER��5HE�FRONT�
*�PANEL� NOW� HAS� PUSH� BUTTON� OPERATION� REPLACING� THE�
*�-$���MEMBRANE� PANEL�� 0THER�SPEC� IS� SIMILAR� TO � THE�
*�-$*�

NOW�ONLY�_��������

)AGJJ:JG+�0G?7J(+
* � "LL�$ITIZEN�PRINTERS�INC��FREE�PRINTER�CABLE�

AND�COME�WITH�A�FULL���YEAR�WARRANTY�

� ��� 	�

�
$OLOUR���PIN�PRINTER�WITH���RESIDENT�FONTS�AND�A�
HIGH�SPEED�OF����CPS�DRAFTAND����CPS�IN�/-2��"��
-ANDSCAPE�PRINTING

NOW�ONLY�_������

� ��� 	�
��
��
.ONO�AND�COLOUR������CPS�DRAFT�AND����CPS�-2� ���
RESIDENT�FONTS��"��-ANDSCAPE�PRINTING

ONLY�_�������MONO�
OR�_�������COLOUR

5HE�/EW�$ITIZEN����
*F�YOU� WANT���� PIN� QUALITY
� YOU�WANT�TO � PRINT� IN�
COLOUR�IF�NECESSARY�AND�YOU�DON�T�WANT�TO �SPEND�A�
FORTUNE
�THE�NEW�����IS�AN�IDEAL�SOLUTION��6SING�THE�
SAME�TECHNOLOGY�AS�THE�4WIFT���
�THE�����IS�BASId
CALLY�A�CUT�DOWN�VERSION�

����CPI�DRAFT�AND����CPI� LETTER�QUALITY�WITH���BUILT�
IN�FONTS�

ONLY�_�������
_�������INC�$OLOUR�KIT

$ITIZEN����%�
	.ICRO�%ECISION�#EST�#UY


5HE� ���%� BRINGS� QUALITY� ��� PIN� OUTPUT�TO � YOU� AT�
THE�PRICE�OF�A���PIN�

ONLY�_�������
5HE�$ITIZEN�4WIFT���$OLOUR
6NBEATABLE� VALUE�COLOUR�PRINTER�� �� RESIDENT�FONTS
�
���� CPS� DRAFT� AND� ��� CPS� IN� /-2�� )IGHLY� RECOMd
MENDED�� 5HIS� PRINTER� IS� ALSO� AVAILABLE� IN� A� WIDE�
CARRIAGE�	 ����COLUMN
�VERSION

ONLY�_�������	���COL
�
OR�_�������	����COL


4TAR�9#������
1ROFESSIONAL�4ERIES�

$OLOUR
5HE� CHOICE� OF� MANY� PROFESSIONAL� ORGANISATIONS
�
THIS� P RIN TER� COMES� W ITH� ONE� YEAR� ON�SITE� *�
MAINTENANCE�� ���� CPS� DRAFT
� ��� CPS� /-2�� ��K�
BUFFER�EXP�TO � ���K
���SUPER�-2�FONTS�AND���� -2� \�
FONTS

NOW�ONLY�_�������
4TAR�-$�����

���PIN�QUALITY�AT�THE�PRICE�OF�MANY���PINS�� ����CPS� *�
DRAFT
����CPS�IN�/�-2
��K�BUFFER�EXPANDABLE�TO ���K

NOW�ONLY�_������

5HE�/EW�$ITIZEN�
4WIFT���E�AND���X
	8HAT�.ICRO�#EST�#UY


-=:�7:HI�7J9<:I����E>C�EG>CI:G�
=6H�?JHI�<DI�7:II:G�

5HIS�MUST�BE� THE�BEST����PIN�COLOUR�PRINTER�FOR�LESS� *�
THAN� _����� �K� BUFFER� EXPANDABLE� TO� ��K
� �*�� CPS� *�
DRAFT
����CPS�-2�AND�MULTILINGUAL

ONLY�_�������	���COL
\�
OR�_�������	����COL


*�8 ITH�&PSON�-2�AND�*#.�1ROPRINTER�EMULATION�
*�5HE�4+���IS�A�REVOLUTION�IN�PRINTER�TECHNOLOGY�
* �5HE�QUALITY�IS�ALMOST�AS�GOOD�AS�AN�EXPENSIVE� *�
��LASER�PRINTER�YET�COSTS� LESS�THAN�MANY����PIN� *�
*�PRINTERS��1ORTABLE�IN�SIZE
�VERY�QUIET
�AND�FASTER� *�
* �THAN�MOST�DOT�MATRIX�PRINTERS�AT� ����CPS�IN� R�
I_�/
�1RINTER�CABLE� INCLUDED

ONLY�_������
)�!RQL�PEBBQCBBABO�_������

8 ITH� ���K� OF�3".� AS� STANDARD� FROM�
'IRST�$HOICE�EXPANDABLE�TO ���MEG����PAGES�
PER� MINUTE
� )1�
� '9
� -2�� (2� COMPATd
IBLE�� ����AUTOSHEET�FEEDER
� ���MONTHS�ONd
SITE�MAINTENANCE�AND�PRINTER�CABLE

ONLY� _�������
5ONER�CARTRIDGE�_������

5HIS�VERY�POPULAR�INKJET�PRINTER�ALLOWS�YOU�
TO �CREATE�LASER�JET�QUALITY�W ITHOUT�THE�COST
�
WITH� ���� PAGE� AUTO� SHEET� FEEDER
� PRINTER� *�
CABLE
���PAGE��MINUTE�SPEED�AND

��VB>O� 5+�T>OO>KQV

ONLY�_������

���
���
���
���
���
���
��
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*�"S�OFFICIAL�DEALERS�FOR�3OMBO
�WE�ARE�
NOW�ABLE�TO�OFFER�THIS�EXCELLENT�PACKd
AGE�AT�A�GREAT�PRICE��5HE�$OMPLETE�
$OLOUR� 4OLUTION� COMES�WITH� 3(#�
4PLITTER
�7IDI�"MIGA
�7IDI� $HROME� 
�
1OWERSUPPLYPLUS�)=DIDC�)6>CI�

NOWONLY_L�����

'RAME�GRABBER�
)IGH� QUALITY� DIGITIZING�� *NC� 7IDI�
CHROME�COLOURISING�SOFTWARE

ONLY�_�����

*(&�4'6L5LILI
&NABLES�YOU�TO�$OLOUR�%IGITIZE�
IN�A� SECOND�� 3EPLACES� RED�GREEN�
BLUE�FILTER�SET��$AN�BE�USEA�WITH�
%IGI�VIEW�OR�3OMBO�PRODUCTS

ONLY�_�����

4QF,�� + IFF9 � ) \
� � $ $ * I- - �- L � A 	 + L L � 2 0 �6 I0 I

5HE�79-� IS�AN� ADVANCED�������ACCELERATOR�FOR�
THE� "MIGA� �������������� WITH� SPACE� FOR� AN�
OPTIONAL�CO�PROCESSOR�	$1

79-�����.HZ�&$������������ONLY�_������
79-������.HZ�&$�����������ONLY�_������
79-������.HZ�&$�$1����ONLY�_�������
5HE� 79-� ��� ��.HZ� &$�'16� DIFFERS� FROM� THE�
OTHERS�IN�HAVING�'AST�1AGE�.ODE��5HIS�ALLOWS�IT�TO�
ACCEPT�AN� OPTIONAL� SUPERFAST� ��� BIT� �� TO�3� MEG�
3".�BOARD� RUNNING�AT���NS�
��.B�O F����# IT�3".�	��NS
��ONLY�_�������
��.B�O F����# IT�3".�	��NS
��ON LY �_�������
*$%�"DSPEED�RUNNING�AT�����.HZ��_�������

O R FW L �
?6��?-$�-V�-_-I

8E�ARE�NOW�ABLE�TO�OFFER�YOU�HIGH�
QUALITY�SCANNING�AT�A�FRACTION�OF�THE�
NORMAL�COST�WITH�THE�NEW�;YDEC�
SCANNER��$OMPLETE�WITH�THE�HIGH�
QUALITY�%AATA�SCAN�SOFTWARE�THIS�
SCANNER�IS�ABLE�TO�PICK�OUT�TEXT�AND�
GRAPHICS�AT�UP�TO�����D�P�I�IN�REAL�
TIME��%AATA�SCAN�ENABLES�YOU�TO�
EASILY�MANIPULATE�THE�IMAGE��*DEAL�
FOR�DESK�TOP�PUBLISHING�AND� �� �
PRESENTATION�� _ � \ � \ � 2 ! 2 2
$0.&�*/�'03�"�%&.0

LKIV

4IMPLY�THE�BEST�GRAPHICS�PACKAGE�AVAILABLE�ON�THE�"MIGA��/OW�WITH�
)OLD���.ODIFY�	)".
� %1��GIVES�YOU�A�PALLETTE�OF������COLOURS��
�6� HIJCC>C<� >CCDK6I>DC� 6C9� EGD767AN� I=:� 7:HI� HD;IL6G:�
E68@6<:�;DGI= >HB6G@:I���������4TEVE�'RANKLIN�.%FOR$#.

ONLY�_�����

5HIS�BEST�SELLING�WORD�PROCESSOR�
INCORPORATES�MANYFEATURES�FOUND�
ONLY�IN�A�DESK�TOP�PUBLISHER��"LSO�
INCLUDES�AN�EASY�TO�USE�DATABASE�
)IGHLY�RECOMMENDED

NOW�ONLY�_�����

-K�["��I.�
*MAGINE
� THE� ULTIMATE� �%�
ANIMATION� RENDERING� SYSTEM

NOW�ONLY
_�������

5HIS�IS�THE�BEST�VIDEO�TITLER�ON�
THE� MARKET� HOWEVER� IT� DOES�
REQUIRE���.B�OF�3".

ONLY�_������

8E� BELIEVE� THIS� TO� BE� THE� BEST� ALL�
ROUND�INTEGRATED�BUSINESS�PACKAGE�ON�
THE�"MIGA�� *T�COMES�WITH� 1LATINUM�
4CRIBBLEW�P
�SPELL�CHECKER
�THESAURUS
�
"NALYSE� 	�A��-OTUS� ����� COMPATIBLE�
SPREADSHEET�WITH��%�GRAPHICS

�A�DAd
TABASE
� SIDEWAYS� PRINTING�UTILITY�AND�
COMMUNICATIONS�SOFTWARE�

ONLY�_�����
K�!'KH�45,�!5�K�9KK�K
"�POWERFUL�%51�PACKAGE�THAT�
WE�USE�AND�RECOMMEND��#ETTER�
THAN�ANY�%51�PACKAGE�ON�A�1$�
AND�BETTER�THAN�MOST�ON�A�.AC
ONLY�_������

5HEIR�'INEST�)OUR
�4IM�$ITY���
5ERRAIN�&DITOR
�1OPULOUS���

1ROMISED�-ANDS�AND� #ATTLE�$HESS
NOW�ONLY�_�������

5HE� LATEST� VERSION� OF� THIS� HIGHLY� ACd
CLAIMED�8:4*8:(�WORD�PROCESSOR��
$OMES�WITH�MULTIPLE�FONTS
�POWERFUL�
THEASURUS
� LARGE� SPELLCHECKER
� SPEECH�
SYNTHESIS� 2 N \ Y � * 2 4 � 4 4

���HH���
*MAGE�PROCESSING�SYSTEM

ONLY�_�*� �����
	

�
3%�# 5&�%��
�$� 4 BU Q� ! K FJ > QB �����������������Y�����
!BDFP� 3LKFU������������������������������� Y�����
!JLP�#LJMFIBO����������������������������Y�����
!JLP��$����������������������������������������Y�����
!RAFL� %KDFKBBO��������������������� Y������
!RAFL� ->PQBO� SBOPFLK� �����������Y�����
#>IIFD O>MEBO� CLK Q� @ OB>QLO�Y�����
#OLPP$LP������������������������������������Y�����
$BIRUB�0>FKQ���������������KLT�LKIV�Y�����
$FDF� 6 FBT � 'LIA� � �����������������Y�����
&IBUFARJM� M OFK QBO� R QFIFQV ��Y������
'"� 2LRQB� 0 I>KKBO���������������Y�����
'LIA� $FPH� /CCF@B�������������������Y������
0>DBPBQQBO� �� $ 40 ������������������Y�����
0OL�0>DB�MOLCBPPFLK>I�$40����Y)�����
0OL� 6 FABL � 0IRP������������������Y������
3BNRBK@BO� / KB ������������������� Y�����
3RMBO0I>K� 3MOB>APEBBQ����� Y�����
6FPQ>����������������������������������������������Y�����
6FPQ>� 0OL� 	�� -?� OBNRFOBA
����Y������
7 > IQ� $FPKBV� !K FJ >QLO�������� Y�����

-IFE�� 9 4 , < � $ 4 #

;YDEC�����
*� MEG�EXTERNAL�DRIVE
�HIGH�
QUALITY�LOW�NOISE�AND�
HIGH� RELIABILITY
ONLY�_�����
$UMANA�����
*� MEG�EXTERNAL�DRIVE��5HE�
BEST�NAME�IN�DISC�DRIVES�
NOW�AT�A�SUPER�LOW�PRICE
ONLY�_�����

..

$OMMODORE�����4%*
$OLOUR�STEREO�MONITOR����������LINE�RESOd
LUTION
�GREEN�SCREEN�FACILITY
�CABLE�FOR�"MIGA�
INCLUDED

ONLY�_������

5HIS�FAMOUS�)I�RES�MOUSE�
NOW�COMES�WITH�0PERATION�
4TEALTH
�MOUSE�MAT
�HOLDER�
AND���YEAR�WARRANTY
ONLY�_�����

VERY�SIMILAR�TO�THE�/AKSHA�
BUT�WITHOUT�THE�EXTRAS
ONLY�_�����

1HILIPS�$.�����.,�
$OLOUR� STEREO� MONITOR�� �������� LINE�
RESOLUTION
� GREEN� SCREEN� FACILITY
� ONE�
YEARS�ON�SITE�MAINTENANCE
�CABLE�FOR�
"M IGA�INCLUDED

NOW�ONLY�_�������
OR�_�������

W ITH � ' *� � ' LIG H T�4 IM U LA TO R

$'��4UPER7("�
$O LOU R�M ON ITO R

*�5HE� $'�� MONITOR� IS� A� HIGH� QUALITY�7("�
*�MONITOR� IDEAL� FOR� MAKING� YOUR� ".*("�
\�INTO�A�PROFESSIONAL�SYSTEM

ONLY� _������
W ITH�'LICKER�'REE�7IDEO�CARD�

FO R�THE�"*����B����
OR�_������

)� TFQE�&IF@HBO�&OBB�SFABL�@>OA�CLO�QEB�!���

�� #
"LL� OUR� DISKS� ����� DISKS� ARE� (6"3"/5&&%� ��
'03�"� -*'&5*.&� AND� ARE� $&35*'*&%� �������
&3303�'3&&��,"0�DOUBLE�SIDED
�DOUBLE�DEN�� *�
SITY�DISKS�ARE�RECOGNISED�AS�BEING�OF�THE�HIGHEST���
QUALITY� IN�MAGNETIC�MEDIA�AND�ARE�EXTENSIVELY���
USED�BY�DUPLICATING�HOUSES

4� ���� �5�� P".�$�%,�"<;K?B;%"
�������������_�������
�����������_��������
�����������_���������
����������_���������
����������_���������
����������_��������
��������_����������
��������� ���
������_������ �
%ISK�-ABELS�����������
%ISK�-ABELS����������

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

_������ �
NOW�ONLY�_�����
��NOW�ONLY�_����

(71 �4ERIES� �� ) A RD � % ISK �$ O N TRO LLE R � ' RAM E
WITH�3�.&(� OF�UNPOPULATED� 3".� 	USES� 4*..� ������ CARDS
� 'OR�THE�
����������� *DEAL�FOR�USE�WITH�2UANTUM�DRIVES

NOW�ONLY�_��������
2UANTUM�)ARD�%RIVES�	REQUIRES�HARD�FRAME
�

���MEG����_L������ ����MEG����_������
(71�)ARD�%RIVES�FO R�THE�"���

3ECOGNISED�AS�BEINGPROBABLYTHE�BEST�LARGE�HARD�DRIVES�FOR�THE�".*("
�
(71�DRIVES�COME�FITTED�WITH�FAST�ACCESS�2UANTUM�DRIVES�AND�3�.B�OF�
UNPOPULATED� 3".�� (71� DRIVES� USE� INEXPENSIVE� *� .B� BY� �� 4*..�
MODULES�AT�ONLY�_������PER�.B

���MEG����� _������� ����MEG������_������
"MIGA�"�������.EG�FO R�THE�ASOO

INC���MEG�OF�UNPOPULATED�3".�ONLY�_�������
OR�POPULATED�TO ���MEG�OF�3".� N0 8 � O N L Y �_������

�� .B�BY���4*..4
BOARDS�AS�USED�IN�(71�AND�
$ORTEX� BOARDS� AS� WELL� AS�
MOST�*#.�COMPATIBLES

ON LY �_������
*� .B�BY���;*14
AS� USED� IN� 4UPRA�BOARDS�

�� *� .B�BY��� ;*14�EQUAL� *� .B

ON LY �_�����

2 ! - � # ( ) 0 3
�����IDEALFOR"�����*�.EGBY�*�CHIPS�
SUITABLE�FOR���UP�BOARDS�AND�OTHERS��
1 49
��� 	���*, 
��������� NOW�ONLY�_����
��� 	*�.B
�����������NOWONLY_����
����	��.B
����������NOW�ONLY�_����

5HE�ULTIMATE�"MIGA�"����EXPANSION�5AKE�YOUR�
"���� UP�TO � �� .B� 'ITS�ONTO� THE� SIDE� EXPANSION�
PO RT�"UTO� CONFIGURED
�NO�SOFTWARE�PATCHING

��.B�MLM�QL� )� .B������� _������
��.B�MLM�QL���.B������� _�������
��.B�MLM�QL���. B������� _������
��.B�MLM�QL���. B������� _������

.B<B.%
�
,$4� 1OWER� BOARD � 1$�95� EMULATOR�*

\�COMESWITH%OS���L����NOW �ON LY�_��������
" MIGA� �����ADAPTOR�ONLY�_�����

" 5 �0NCE�EMULATOR�TURNS�YOUR�"MIGA�INTO�AN�*

M G G G G , � / 2 $ % 2 � �
0,%!3%� !$$�
#/22%30/.$

2%33� !,, $ / �� ()*���& ��� �
*>�NUMBER��*F�PAYI�
* �='*345� $)0*
* �QUOTE�A�CONTAC

	 4 % , �

EPHONE� QUOTING� YO U R� C RED IT� CARD�
NG�BY�CHEQUE�PLEASE�MAKE�PAYABLE�TO �
#%� *N� ANY� CORRESPONDANCE� PLEASE�
T �PHONE�NUMBER�AND�POST�CODE

�������������

��)-� �,
�
�+&%�2)�+"�
(������"%�"�
%���,
� %,

.' "- ���
&��(.+-
�
,-+��-
�
��� ���

��!II�MOF@BP�FK@IRAB�6!4 �>KA�C>PQ�ABIFSBOV� ��c
��!II�MOLAR@QP�>OB�DBKRFKB�5+�PMB@�
��&OBB�MLPQ>DB�5+�J>FKI>KA
��.BUQ�A>V�ABIFSBOV�LKIV�_�����BU QO> �
��'LLAP�ABPM>Q@EBA�P>JB�A>V�>P�LOABO�
RKIBPP�LQEBOTFPB�PQ>QBA�

����-%'�0/ 05 ,!4%$ ����_�����
� �(ARY�BOARD� SUPPLIED�WITH�ALL� EXPANSIONS�
BOARDS��*F�YOU�HAVE�A�,ICKSTART�����"MIGA�THE�
BOARD�WILL�BE�INCOMPATIBLE�WHEN�POPULATED�
TO� ����.B
;YDEC� .EGABOARD� POPULATED� TO� *
.B�THIS�BOARD�CAN�BE�USED�WITH�YOUR�EXISTd
ING���CHIP�� ��,�UPGRADE�TO�TAKE�YOUR�"MIGA�

UP�TO���.B� IN� TOTAL���
������ONLY�_�����

5OP�QUALITY�)=D: IAA1 �3".�EXPANSIONS�FOR�
THE�"����COMPLETE�WITH�BATTERY�BACKED�CLOCK�
AND� ON�OFF� SWITCH�� 5HIS� 3".� EXPANSION�
WILL�NOTIN�ANYWAY�INVALIDATE�YOUR�"MIGA
WARRANTY��� ONLY�_�����

1ERSO N A L� $ H E QU E S �8 I L L � 3 E Q U IRE �
$ LE A RA N C E � # E FO RE �8 E �$ AN � % E S d
PA TCH � : O U R � ( O O D S �� " L L � 1 R IC E S �
$ O R R E C T �" T � 5 IM E � 0 F �( O IN G � 5 O �
1 RESS�� " L L � * TE M S � - IS TE D � *N � $6 IR�
" D V E R T IS M E N TS � " RE � &X� 4 TO C K �
3EADY� 5 O � 4H IP � 6 N LE SS � 8 E � " D d
V IS E � 0 TH E RW IS E � � $ O M P U TE R S �
" R E � " LW A Y S � 5 E S TE D � # E FO R E �
% E SP A TC H �& �0 & �



AMLRGLSCB� DPMK� N?EC���

DICTATES�THAT�THE�"MIGA�S� LOW�LEVEL�
FUNCTIONS�ARE�THE� BEST�ONES�TO� USE�

5HE�FIRST�TASK� IS�TO�COLLECT
� AND�
USE
� THAT�ONE�BYTE�OF�DATA�WHICH�WAS�
REQUESTED� SYNCHRONOUSLY�

6>FQ(.	DIL?>I=(.=OBNI=M
��
BOOLO@LAB�DIL?>I=(.=OBNI=M�)�
�(.2BO��FL=$OOLO���
F�C	�BOOLO@LAB
� X

 K>IVPB-BUQ2BOF>I!VQB	
�� Z

"T�THIS�POINT�.*%*� DATA�MAY�BE�
COMING� IN� FAST��5HERE� IS�/0�POINT� IN�
TRYING�TO� KEEP�UP�WITH� THE�.*%*�
STREAM�USING�ADDITIONAL� ONE�BYTE� *�0�
REQUESTS�� �THE�DEVICE� REQUEST�
OVERHEAD�WILL� BE� TOO�HIGH�AND�YOU�
END� UP�PAYING�FOR�THE� APPROACH�BY�
HAVING�A� SUBSTANTIAL� AMOUNT�OF�.*%*�
DATA�QUEUING�UP� IN�THE� SERIAL� DEVICE�
BUFFER��.Y�ADVICE� IS�TO� ACCEPT�THE�
FACT�THAT
� OCCASIONALLY
�YOU�WILL�GET�
BURSTS�OF�HIGH�DENSITY�DATA�WHICH�WILL�
QUEUE�UP� IN� THE� BUFFER�BUT�MINIMIZE�
ANY�CUMULATIVE�EFFECTS�BY�ALWAYS�
COLLECTING�AS�MUCH�DATA�AS�YOU�CAN�
WHILST�YOU�ARE� READING�FROM�THE�
DEVICE�AND�DO� IT�USING�AS�FEW� *�0�
REQUESTS� AS�POSSIBLE�

)AVING�READ�THAT�SYNCHRONOUSLY�
REQUESTED
� ONE�BYTE�OF�DATA�THE�TRICK�
IS�TO� USE�THE�4%$.1@26&3:�COMd
MAND�TO� SEE� IF�ANY�OTHER�SERIAL� DATA�
IS�CURRENTLY�AVAILABLE
� LIKE�THIS�

DIL?>I=(.=OBNI=M��)�
�(.2BO�FL="LJJ>KA�2#",#=�)�
04$18�
#L(.	DIL?>I=(.=OBNI=M
�

*F�THERE� IS
� THEN�DO�ANOTHER� READ� TO�
COLLECT�"--�OF�IT�� #EGINL02�CAN�BE�
USED�HERE� FOR�SPEED�

FC� 	DIL?>I=(.=OBNI=M��)�
�(.2BO�FL=+BKDQE�DIL?>I=(.=�)�
OBNI=M��(.2BO�FL= @QR>I


[
���FL=+BKDQE�KLT�PBQ�QL�
KRJ?BO�LC�?VQBP�FK�PBOF>I�
?RCCBO���� ��

DIL?>I=(.=OBNI=M��)�
�(.2BO�FL="LJJ>KA�",#=1$ #�

DIL?>I=(.=OBNI=M��)�
�(.2BO�FL=%I>DP�(.%=04("*��

!BDFK(.	DIL?>I=(.=OBNI=M
�

"FTER�SUCH�A� READ�YOU�WILL� NEED� TO�
CHECK�TO�SEE� IF�2UICK�*�0�OCCURRED�
LIKE�THIS�

FC	DIL?>I=(.=OBNI=M����
�(.2BO�FL=%I>DP���(.%=04("*


AND� THEN�COLLECT�ANY�DATA�THAT�HAS�
BEEN�FOUND� USING�ONE�OF�TWO� LOOPS�
	ONE�HANDLES�THE�2UICK� *�0
� THE�
OTHER�HANDLES�THE�ORDINARY�REQUEST�
SITUATION�WHICH� REQUIRES�MESSAGE�
HANDLING
�

5HE�GOOD� NEWS� IS� THAT�EVEN�WITH�
RELATIVELY�HIGH�DENSITY�INCOMING�.*%*�
DATA�QUITE�A�BIT�OF�YOUR�SERIAL� *�0�WILL�
OCCUR�USING�2UICK� *�0�AND�THIS� 	AS�
YOUkLL� SEE� IN�THE� 3,.�MANUALS
� BYd
PASSES�THE�CONVENTIONAL� *�0�
MESSAGE�ORIENTATED� SCHEME
�

"NOTHER�SNEAKY�TRICK�WILL� BE�
NEEDED�AT�THE�END�OF�THE�FUNCTION�
WHICH�HANDLES�THE� PROCESSING�OF�THE�
SERIAL� DATA�� %ESPITE�THE� FACT�THAT�"--�
OF�THE�SERIAL� DATA� AVAILABLE� 	AT�THAT�
TIME
�WILL� HAVE�BEEN� PROCESSED�YOU�
SHOULD�POST�6CDI=:G�SYNCHRONOUS�
REQUEST�FOR�ONE�BYTE� OF�DATA��8HY �
*TkS�BECAUSE�AS�CONTROL� RETURNS�TO�THE�
MAIN�EVENT�HANDLING� LOOP�	WHERE�THE�
PROGRAM�MAY�GO�TO�SLEEP
�YOU�LL� AGAIN�
BE� IN�A� POSITION� TO�WAIT�FOR�SERIAL�
DEVICE�SIGNALS
� AND�ANY�OTHER�
SIGNALS
�JUST�AS�YOU�WERE�BEFORE�THE�
CURRENT�SERIAL� DATA�WAS�COLLECTED�

*F�YOU� PUT�THESE� IDEAS�TOGETHER�
THE� ABOVE�ARRANGEMENTS� PRODUCE�A�
STATE�WHEREBY
� HOWEVER�MUCH�.*%*�
DATA� IS�COLLECTED
� THERE�WILL� ALWAYS�BE�
0/&�UNSATISFIED� SERIAL� *�0� REQUEST�
WHEN�THE�PROGRAM�TERMINATES�� 5HIS�
MUST�BE�ABORTED
� USING�"BORTL02
�AS�
YOUR�PROGRAM�ENDS�

0BVIOUSLY� IT�S� NOT�POSSIBLE�TO�
TAKE�A�COMPLETE� *NTUITION� EXAMPLE�ON�
A� LINE�BY� LINE� BASIS�BUT�HOPEFULLY�THE�
DETAILS�GIVEN
� COUPLED�WITH� THE�DEVICE�
NOTES�YOUkLL� FIND� IN�THE�3,.�
MANUALS
� SHOULD� PROVIDE�A�STARTING�
POINT�� (OOD� LUCK�WITH�YOUR�PROJECT��
1"0

#2!:9�#2!3(%3
1LEASE�HELP�ME�FIND�OUT�
WHAT� IS�GOING�WRONG�
WITH�MY�1AGE4ETTER����
5HE�PROBLEM� IS�THAT�

AFTER�*� HAVE�DESIGNED�MY�PAGE�AND

WANT�TO�PRINT� IT�OUT
� *� KEEP�GETTING�
A�(URU�

*�VE�HAD�THIS�SOFTWARE�FOR�MORE�
THAN����MONTHS�NOW�AND�THIS� IS�ONLY�
JUST�STARTING�TO�HAPPEN�� *T�DOES�NOT�
MATTER�WHETHER� *� HAVE�ONE�PAGE�OR�
��
�WHEN� *�TRY�TO�PRINT�IT�(URUS
�
ALTHOUGH�NOT�EVERY�TIME��5HIS�DOES�
NOT�HAPPEN�WITH�MY�WORD�PROCESSOR�
OR�ANY�OTHER�SOFTWARE�

,"�4TACEY�
#OURNEMOUTH

5HE�FACT�THAT�THIS� HAS�ONLY�JUST�
STARTED� TO�HAPPEN� IS�OBVIOUS�PROOF�
THAT�THERE� IS� NOTHING�WRONG�WITH�
)6<:,:II:G��
� OTHERWISE� IT�WOULD�
HAVE� HAPPENED� FROM�THE�DAY�YOU� FIRST�
STARTED�TO�USE� IT�

.Y�GUESS�� �AND� IT kS�ONLY�A�GUESS�
BECAUSE�YOU� HAVEN�T�GIVEN�ME�ANY�
DETAILS� ABOUT�HOW�MUCH�MEMORY�
YOUkVE�GOT
�WHAT�PRINTER�YOU�OWN
�
WHAT�PRINTER�DRIVER�YOU�ARE� USING�AND�
WHAT� RESOLUTION�YOUR�ARE�TRYING�TO�
PRINT�� �MY�GUESS� IS�THAT�YOU� ARE�
USING�THE�WRONG�PRINTER�DRIVER��
/ORMALLY�THIS�WILL� RESULT� IN�JUST�
GARBAGE�OUTPUT
� BUT�SOMETIMES� IT�
CAN�CAUSE�THE�MACHINE�TO�CRASH�

*F�YOUkVE�GOT�AN� &PSON�
COMPATIBLE��� PIN� PRINTER�USE�THE�
&PSON9<$#.@.14�����>�DRIVER
� IF�
YOU�VE�GOT�AN� &PSON�COMPATIBLE����
PIN� PRINTER�USE�THE�&PSON2�OR�
/EC@1INWRITER�DRIVER�� +8

#/09�#/.5.$25-
*� HAVE�BEEN� TRYING�TO�
MASTER�THE�BASICS�OF�
"MIGA%04��5HE�ONE�
OPERATION� *� HAVE� BEEN�

TRYING�IS�TO�SWAP�PROGRAMS�	FILES
�
FROM�ONE�DISK�TO�ANOTHER
�SO�THAT� *�
CAN�MAKE�UP�VARIOUS�DISKS�ON�
SPECIFIC�SUBJECTS�

*� BOUGHT�THE�BOOK�"MIGA%04�
*NSIDE�"ND�0UT
� EVEN�A�SECOND�DISK�
DRIVE
� BUT�TO�NO�AVAIL��"CCORDING�TO�
THE�BOOK�AND�OTHER�PUBLICATIONS
� THE�
COMMAND�SHOULD� BE�AS�FOLLOWS�

@LMV�AC.�CFIBK>JB�QL�
AC��CFIBK>JB

*� HAVE�FORMATTED�TWO�BLANK�DISKS
�
RENAMED�THEM
� PLACED�DIRECTORIES�

*� ON�THEM�AND�TRIED�TO�SWAP�THE�
DIRECTORIES�BETWEEN�THEM��"LL� *�GET�
IS� l 3EPLACE�COPY�OF�8ORKBENCH� IN�
DRIVEm �� )AVE�INSTRUCTIONS�TO�BE�
PLACED� IN�3".�FIRST � *F�SO
�COULD�YOU�
PLEASE�EXPLAIN� THE� REASON�

1�#LANNIN�
$IRENCESTER�

(LOS�

&VERY�USER�OPERATION� IN�"MIGA%04� IS�
CARRIED� OUT�BY�TYPING�A�COMMAND��
j$OPYk� IS�ONE�OF�THESE�� *T� IS� REALLY�A�
SMALL� PROGRAM�WHICH�MUST�BE� LOADED�
INTO�THE�"MIGAkS�MEMORY�AND� RUN�
BEFORE� IT�CAN�DO� ITS�THING�� 5HIS�
COMMAND
� AND�MANY� LIKE� IT
� ARE�
NORMALLY�STORED�ON�THE�8ORKBENCH

DISK
�WHICH� IS�WHY�THE�"MIGA�ASKS�
YOU�TO� REPLACE�THE�8ORKBENCH�DISK�� �
IT�NEEDS�THIS�DISK�SO�THAT� IT�CAN�GET�
HOLD�OF�THE�COPY�PROGRAM�

5HE�BITS� AFTER� jCOPYk� IN� THE�
EXAMPLE�COMMAND� LINE�THAT�YOU�GAVE�
REFER�TO�THE� SOURCE� AND�DESTINATION� OF�
THE�COPY�� �IN�OTHER�WORDS
�WHERE�THE�
COPY� IS�TO�BE�TAKEN� FROM�AND�WHERE� IT�
IS�TO�BE�PLACED�� #OTH�DF0�� AND�D FL��
REFER�TO�DISK�DRIVES
� THE� INTERNAL�DRIVE�
AND�THE� EXPANSION� DRIVE� RESPECTIVELY��
"�PROBLEM�ARISES�BECAUSE� REFERRING�
TO�DF0�� SIMPLY�MEANS� jWHICHEVER�DISK�
HAPPENS�TO�BE� IN� DRIVE��� AT�THE�
MOMENTk ��8HEN�YOU�COME�TO�USE�THE�
COPY�COMMAND
�YOU� ARE�FIRST�ASKED�
TO� INSERT�THE�8ORKBENCH�DISK��$OPY�
THEN�ATTEMPTS�TO�FIND� jFILENAMEk� ON�
THE�DISK� IN� DRIVE�ZERO
� THE�WRONG�DISK�

5HERE�ARE���WAYS�TO�AVOID�THIS�
PARTICULAR�PROBLEM�

5HE�FIRST
� AS�YOU�MENTION
� IS�TO�
PLACE�ANY�NEEDED�COMMANDS�FROM�
THE�8ORKBENCH�DISK� INTO�3".��8ITH�
THE�8ORKBENCH�DISK� IN� DRIVE�
ZERO
� TYPE�

@LMV�@�@LMV�O>J�

5HIS�MAKES�A�COPY�OF�THE�COPY�
COMMAND�AND� PUTS� IT� IN�YOUR�3".�
DISK�	WHICH�ACTS�JUST� LIKE� A�DISK�DRIVE�
EXCEPT�THAT� IT� LOSES�EVERYTHING�WHEN�
THE�MACHINE� IS�SWITCHED�OFF
�� /OW
�
BECAUSE�THE�"MIGA�CAN� FIND�THE�COPY�
COMMAND� IN� 3".�
� IT�HAS� NO�NEED�OF�
THE�8ORKBENCH�DISK
� AND�YOU� CAN�
USE�THE�COMMAND� LINE�THAT�YOU�WERE�
TRYING�BEFORE�

5HE�OTHER�METHOD� IS�TO� REFER�TO�
YOUR�DISKS�BY�NAME�� *�LL� ASSUME�THAT�
YOU�HAVE�CALLED�YOUR�DISKS� �%ISK0NE��
AND� j%ISK5WOk ��5HE�COPY�COULD�THEN�
BE�DONE�BY�

@LMV�#FPH.KB�CFIBK>JB�QL�)�
#FPH3TL�CFIBK>JB

*N� THIS�CASE
�YOU�WILL� STILL� BE�ASKED� TO�
INSERT�THE�8ORKBENCH�DISK�SO�THAT�
THE�COPY�COMMAND�CAN� BE� LOADED
�
BUT�AFTERWARDS�YOU�WILL� BE�ASKED�TO�
INSERT�%ISK0NE�	AND�THEN� %ISK5WO
��
3EFERRING�TO�DISKS�BY�NAME� IS�THE�
BEST�WAY�TO�GO�ABOUT�THINGS
� BECAUSE�
THEN�YOU� CAN� BE�SURE�EXACTLY�WHICH�
DISKS�ARE�BEING�USED�� /OTE�THAT�THE�
NAME�MUST�BE�FOLLOWED� BY�A�COLON�
	� �� 
�WHEN� REFERRED�TO�FROM�THE�4HELL�

"�COMPLICATION�MAY�ARISE� IF�
YOUkVE� INCLUDED� SPACES� IN�YOUR�DISK�
NAMES�	WHICH� IS�A�GOOD� REASON� TO�
AVOID�DOING�SO
��"MIGA%04� USES�
SPACES�TO� SEPARATE�DIFFERENT�PARTS
�
SO�YOU�MUST� LET�IT�KNOW�THAT�THE�
SPACES�WITHIN� A�DISK�OR�FILENAME�ARE�
NOT�SEPARATORS� BUT�PART�OF�THAT�NAME��
5HIS� IS�DONE�BY�ENCLOSING�THE�WHOLE�
THING�	DISK� NAME
� DIRECTORY�NAMES
�
AND�FILENAME
� IN� QUOTES�

@LMV��#FPH�.KB� �)�
AFOB@QLOV�CFIBK>JB��QL�)

AMLRGLSCB�ML� N?EC� ��

*!2'/.� "534).'� ]� *!2'/.�"534).'
"MIGA%04�� �5HE�MOST�BASIC�PART�OF�THE�"MIGA�S�OPERATING�SYSTEM�o�THE�
COLLECTION�OF�PROGRAMS�THAT�TAKE�CARE�OF�THE�GENERAL� RUNNING�OF�THE�MACHINE��
"MIGA%04�CONCERNS� ITSELF�WITH�DEVICE�HANDLING��CONTROL�OF�THE� KEYBOARD
�
BASIC�SCREEN�OUTPUT�?ISK�DRIVES
� PRINTERS�AND�SO�ON�

r�"N�ORGANISATIONAL�METHOD�OF�STORING�FILES�ON� A�DISK� IN�A�HEIRARCHY��
"�DIRECTORY� IS�A�SUB�SECTION�OF�A�DISK�WHICH�MAY�CONTAIN� FILES�AND�OR�FURTHER�
DIRECTORIES�� *N�THIS�WAY
�SIMILAR�FILES�CAN�BE�GROUPED�TOGETHER�

(URU�� �"�MESSAGE�FROM�THE�"MIGA�SYSTEM�SAYING�THAT�A�FATAL�ERROR�HAS�
OCCURRED��5HE�MESSAGE�APPEARS� IN� A� LARGE
� FLASHING�RED�BOX�AND� INCLUDES�TWO�
NUMBERS�WHICH�ARE�OF�USE�TO� PROGRAMMERS�TRYING�TO�ASCERTAIN�WHY�THEIR�
PROGRAMS�HAVE�FAILED�

".*("�4)011&3�o �*446&���o �+"/6"3:� ����
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%3#!0%�&2/-�3#2)"",%�
*�HAVE�AN�"MIGA����
� A�
4TAR�-$�����PRINTER�AND�
USE�THE�,8G>77A:��
1LATINUM�SOFTWARE
�

VERSION�������5HE�PRINTER�PREFd
ERENCES�ARE�SET�TO�&PSON9<$#.�
@.14�����>�

*� HAVE�TRIED�UNSUCCESSFULLY�TO�
ACTIVATE�THE�PRINTER�ESCAPE�CODES�
AS�DESCRIBED� IN�THE�PRINTER�MANUAL�
AND�THE�"MIGA�6SERS�� .ANUAL
� AND�
HAVE�COME�TO�THE�CONCLUSION�THAT� *�
HAVE�A�COMPLETE�BLIND�SPOT�WITH�
REGARD�TO�ACTIVATING�THESE�CODES�
AND�USING�THE� <&SC>� KEY�

*� WOULD� BE�OBLIGED� IF�YOU�WOULD�
TA LK�ME�THROUGH�THE�FOLLOWING�
EXAMPLE�SO�THAT� *�MIGHT�ACHIEVE�THE�
DESIRED�RESULT�AND�APPLY�THE� INSIGHT��
GAINED�TO�OTHER�COMMANDS�FOR�OTHER�
EFFECTS��0N�PAGE����OF�THE�4TAR�
MANUAL�THERE� IS�A�TABLE�GIVING�
PRINTER�CONTROL�COMMANDS�FOR�
ACHIEVING�DOUBLE�AND�QUADRUPLE�SIZE�
CHARACTERS�� *T�HAS�THE�"4$**� CODE�
&4$� l Hm� N
�WHERE�N� IS���FOR�DOUBLE�
SIZE�AND���FOR�QUADRUPLE�

"SSUMING�*�AM�PRODUCING�A�
SCREEN�OF�NORMAL� TEXT
�EXACTLY�
WHERE
�WHEN�AND�HOW�CAN� *� ENTER�
THIS�COMMAND�TO�CHANGE�PART�OF�THE�
TEXT�TO�PRINT�AS�DOUBLE�OR�QUADRUPLE�
SIZE
�AND�THEN� RETURN� TO�NORMAL�SIZE�
TEXT�FOR�THE�REMAINDER�OF�THE�
DOCUMENT �8HENEVER�*�ATTEMPT�TO�
DEPRESS�THE� <&SC>� KEY�THE�CURSOR�
SIMPLY�JUMPS�BACK�TO�THE�BEGINNING�
OF�THE� LINE�

*1�5URNER�
1ETERBOROUGH

4CRIBBLE��WON�T�ALLOW�YOU� TO�SEND�THE�
CODE� FOR�DOUBLE�OR�QUADRUPLE� HEIGHT�
CHARACTERS
� THE� REASON� FOR�WHICH� *kLL�
COME�TO� IN�A��MOMENT�� 'IRSTLY� LETkS�
USE�THE� NEAREST�CODE�WE�CAN�SEND�
AS�AN�EXAMPLE
� THE�ONE�FOR�
jEXPANDEDk� CHARACTERS
�WHICH�MEANS�
DOUBLE�WIDTH�

/OW
�THE�CODES�YOU�GIVE�TO�
4CRIBBLE��ARE�NOT�PRINTER�SPECIFIC�
CONTROL�CODES
� THEY�ARE�"/4*�9�����
STYLE�COMMANDS��YOUk LL� FIND� A� LIST�OF�
THESE� IN� THE�BACK�OF�YOUR�"MIGA�
MANUAL� � �"PPENDIX�%
� 1RINTER�&SCAPE�
$ODES�� -OOKING�DOWN�THE� LIST�WE�FIND�
THAT�THE�CODES�FOR�ENLARGED� TEXT�ARE�
&4$<�W�FOR�ON�AND� &4$<�W�FOR�OFF��
	:OUR�MANUAL�MAY�HAVE�A�MISPRINT� IN�
IT�WHERE�THE� <� BEFORE�THE��� IS�MISSING�
IN� THE�CODE�FOR�ON�


5HESE�ARE�THE� ��CODES�WE�NEED�
TO�GIVE�TO�4CRIBBLE��AS�EMBEDDED�
PRINTER�COMMANDS�TO�ENABLE� AND�
DISABLE�THAT�STYLE�OF�TEXT��8HEN�YOU�
PRINT�THE�DOCUMENT�THE�PRINTER�DRIVER�
WILL�TRANSLATE�THESE�"/4*� STYLE�
COMMANDS� IN�TO�THE�CORRECT�CONTROL�
CODES�FOR�THAT�SPECIFIC� PRINTER�

5HE�NEATEST�PLACE�TO�DEFINE�YOUR�
EMBEDDED� PRINTER�COMMANDS� IS� RIGHT�
AT�THE�TOP�OF�YOUR�DOCUMENT
� SO�ON�
THE�FIRST��� LINES�TYPE�


�� � � � � � 9 9�T�
� � L � � � ^ <:�T

5HE� "<�PART�OF�THE�COMMAND� IS�THE�
&4$�CODE�YOU�VE�BEEN�HUNTING�FOR��
	5HE� "� CHARACTER�	CIRCUMFLEX
� IS�TYPED�
BY�HOLDING�DOWN� <4HIFT>� AND�PRESSING�
THE� <�>� KEY�


5O�ACTUALLY�EMBED� THE� PRINTER�
COMMANDS� INTO�THE�TEXT
�MAKE�SURE�
YOU� ARE� IN� *NSERT�EDITING�MODE
�MOVE�
THE�CURSOR�ON�TO�THE�FIRST�CHARACTER�OF�
THE�W_RD�OR�GROUP�OF�WORDS�THAT�YOU�
WANT� IN�EXPANDED�STYLE
� HOLD�DOWN�
<-EFT�"MIGA>�AND� PRESS� <(>��:OU�
SHOULD�GET�A�COPYRIGHT�SYMBOL�ON�THE�
SCREEN�� �THAT�S�A�SORT�OF�RECTANGLE�
WITH� A� LITTLE� jC�� IN� IT�� /OW�PRESS�THE�
<�>� KEY�

/OW�MOVE�THE�CURSOR�TO�THE�
SPACE�JUST�AFTER�THE� LAST�WORD�YOU�
WANT� IN�EXPANDED� STYLE
� HOLD�DOWN�
<-EFT�"MIGA>�AND�PRESS� <(>�TO�GET�THAT�
COPYRIGHT�SYMBOL� AGAIN
� THEN� PRESS�
<�>


4O�WHAT�YOU�SHOULD� SEE�ONd
SCREEN� IS� SOMETHING� LIKE�THIS�

^IPLJB�QBUQ^�

5HE�FIRST�CODE�SWITCHES�ON�EXPANDED�
TEXT
� THE� SECOND�CODE� SWITCHES� IT�
OFF�AGAIN�

5HE�REASON�WHY�4CRIBBLE�� CAN�T�
SEND� THE�CODE� FOR�DOUBLE�OR�
QUADRUPLE� HEIGHT�CHARACTERS� IS�THAT�
THERE� ISNkT �AN�"/4*�9�����STYLE�
COMMAND�FOR�IT��5O�ACHIEVE�THIS�STYLE�
YOU�WOULD�NEED�TO�BE�ABLE�TO�DO� IS�
SEND� SPECIFIC� PRINTER�CONTROL�
COMMANDS� INSTEAD�OF�"/4*�ONES
�
SOMETHING�THAT�AMONG�"MIGA�WORD�
PROCESSORS�ONLY�1ROTEXT�AND�
8ORD1ERFECT�CAN�DO��#0

')!.4�34!#+3
)OW�CAN�A�PROCESS�
KNOW�ITS�STACK�SIZE�AND�
HOW�CAN�THIS� BE�
MODIFIED � *�COULD�

ACHIEVE�THIS�USING�&XECUTE	
� AND�
4TACK�BUT�WOULD� LIKE�A�MORE�
EFFICIENT�WAY�

5HE�SECOND�QUESTION�CONCERNS�
THE�HEAP�ON�THE�"MIGA��/ORMALLY�
EVERY�MEMORY�ALLOCATION�TAKES�
MEMORY�FROM�THE�HEAP��0N�THE�
"MIGA�THE�"LLOC.EM	
� FUNCTION�
REQUIRES�DETAILS�OF�THE�MEMORY�TYPE�
REQUIRED�	CHIP
� FAST
� PUBLIC
� AND�THIS�
SEEMS�CONTRADICTORY�WITH�THE�NOTION�
OF�A�HEAP 

+EAN�1IERRE�3IVIERE�
1ARIS�

'RANCE

0RDINARY�PROGRAMS� RUN�AS�"MIGA%04�
j1ROCESSESk 
� BUT�TO�GIVE�A�DECENT�
ANSWER�TO�YOUR�STACK�QUERIES� *� THINK�
IT kS�WORTHWHILE� LOOKING�AT�BOTH

"MIGA%04�1ROCESSES� AND�THE�
ASSOCIATED�&XEC�5ASKS�� �IF�NOTHING�
ELSE� IT�WILL� EXPLAIN�WHAT�COMMANDS�
LIKE�45"$,�ARE� ACTUALLY�DOING�

*�LL� START�WITH�THE� &XEC�TASK�
BECAUSE�THIS� IS�THE�CORNERSTONE�OF�
THE�"MIGAkS�MULTI�TASKING�
ARRANGEMENTS��"�TASK� IS�AN� &XEC�
CONCEPT�WHICH� REFERS�TO�A� PARTICULAR�
PIECE�OF�CODE� RUNNING�UNDER�THE� &XEC�
MULTI�TASKING�SYSTEM��"S�YOU�WILL�
ALREADY�KNOW�THERE�MAY�BE�MANY�
SUCH� TASKS� RUNNING� jAPPARENTLY�
SIMULTANEOUSLYk� IN�MEMORY�BUT�IN�
REALITY�&XEC� IS�CONTINUOUSLY�SWITCHING�
BETWEEN�TASKS� IN� ORDER�TO�SHARE�THE�
PROCESSOR�TIME�OUT� IN� A�
SUITABLE�FASHION�

8HEN�&XEC�DECIDES�TO�STOP�A�
TASK�FROM� RUNNING�	IN�ORDER�TO�GIVE�
SOME�OTHER�TASK�A�CHANCE
� IT�HAS�TO�
SAVE�SUFFICIENT� INFORMATION� TO�ALLOW�
THE�TASK�TO� BE�STARTED� THE� NEXT�TIME�
IT� IS�DUE�FOR�A�PIECE�OF�PROCESSOR�
TIME��5O�MANAGE�ALL� THIS�MAGIC�&XEC�
NEEDS� NOT�JUST�THE� LOCATION�OF�THE�
PIECE�OF�CODE� IT� IS�SUPPOSED�TO�BE�
RUNNING�BUT� IT�NEEDS�TO� KNOW�
WHEREABOUTS� IN�MEMORY�ITS�STACK� IS��
8HATkS�MORE� IT�NEEDS�SOMEWHERE�TO�
STORE�THIS� INFORMATION� SO�THAT�AS� IT�
SWITCHES�BETWEEN�TASKS� IT�CAN� ITSELF�
KEEP�TRACK�OF�WHAT� IS�GOING�ON�

&XEC�USES� A�SPECIAL�DATA�
STRUCTURE
� CALLED� A� jTASK�CONTROL�
BLOCKk� OR� jTASK�CONTROL� STRUCTURE�
� TO�
STORE�THIS� INFORMATION��5HIS� STRUCTURE�
IS�CALLED� A� j5ASKk� 	NOTE� THE�CAPITAL�5
�
WHEREAS�A�TASK�	IN� THE� NON�DATA�
STRUCTURE�SENSE�OF�THE�WORD
� IS�A�
PIECE�OF�CODE� RUNNING�UNDER�&XECkS�
MULTI�TASKING�ENVIRONMENT�� �THIS�
LATTER�OBJECT� INCLUDES�THE� PROGRAM�
AND� ITS� ASSOCIATED�DATA�STORAGE�
AREAS� 	INCLUDING� ITS� STACK

� PLUS�THE�
5ASK�CONTROL�BLOCK�NEEDED� BY�&XEC�TO�
RUN� THE� PROGRAM� IN� THE�MULTI�TASKING�
ENVIRONMENT�

5HE�5ASK�STRUCTURE� ITSELF
� AS�ONE�
MIGHT� IMAGINE
� IS�QUITE�A�COMPLEX�
BEAST�� 5HE�$�DEFINITION� IS�FOUND� IN�
EXEC�TASKS�H�AND
� FROM�THE�POINT�OF�
VIEW�OF�ANSWERING�YOUR�STACK�
QUESTIONS
� ITkS�QUITE� INSTRUCTIVE�TO�
LOOK�AT
� AND� COMMENT�ON
�SOME�OF�
THE�FIELDS�THAT�ARE� PRESENT�� 'IRSTLY
�
HERE� IS� THE� STRUCTURE� DEFINITION� ITSELF�

PQOR@Q�3>PH�X

PQOR@Q�-LAB�Q@=-LAB�
4!83$� Q@=%I>DP�� �
4!83$� Q@=2Q>QB�
!83$� Q@=(#-BPQ"KQ��

���@LRKQBO�CLO�#FP>?IBA

KBPQFKD���
!83$� Q@=3#-BPQ"KQ�

���@LRKQBO�CLO�%LO?FA	
�
KBPQFKD���

4+.-&� Q"=2FD II/"�
���PFDK>IP�>IIL@>QBA���

4+.-&� Q@=2FD6>FQ�
���PFDK>IP�TB�>OB�
T>FQFKD�CLO���

4+.-&� Q@=2FD1B@SA�
���PFDK>IP�TB�E>SB�
OB@BFSBA���

4+.-&� Q@=2FD$U@BMQ�
46.1#� Q@=3O>M IIL@�
46.1#� Q@=3O>M ?IB�
 /31� Q@=$U@BMQ#>Q>�
 /31� Q@=$U@BMQ"LAB�
 /31� Q@=3O>M#>Q>�
 /31� Q@=3O>M"LAB�
 /31� Q@=2/1BD�

���Q>PH�P�PQ>@H�MLFKQBO����
 /31� Q@=2/+LTBO�

���PQ>@H�ILTBO�?LRKA���
 /31� Q@=2/4MMBO��

���PQ>@H�RMMBO�?LRKA���
5.(#� 	�Q@=2TFQ@E
	
�

���Q>PH�ILPFKD�"/4���
5.(#� 	�Q@=+>RK@E
	
�
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5HERE� IS�A� LOT�OF�DATA�BUT
�WITH� A� BIT�
OF�HELP
� ITkS� NOT�HARD� TO�START�FINDING�
YOUR�WAY�AROUND��5HE�TC@413EG�FIELD�
IS�A�TEMPORARY�STORAGE�AREA�FOR�THE�
TASKkS�STACK�POINTER�� 5HE�TC@416PPER�
AND� TC@41-OWER�FIELDS�DEFINE�THE�
TASKkS�STACK�AREA�

0NE�THING�YOU�WILL� NOT�FIND� IN� THE�
ABOVE�STRUCTURE�ARE�FIELDS�WHICH� LOOK�
AS�THOUGH� THEY�ARE�MEANT�TO�HOLD� THE�
PROCESSOR�REGISTERS� 	STORED�WHEN�
&XEC�SUSPENDS�THE�TASK
��8HY �
#ECAUSE� THERE� AREN�T�ANY�� &XEC�DOES�
STORE�THESE�VALUES� 	IT�HAS�TO�
OTHERWISE� IT�COULDNkT �RE�INSTATE�THEM�
WHEN�THE�TASK� IS� ALLOWED�TO� RUN
����
BUT� IT�DOESNkT�STORE�THEM� IN�THE�5ASK�
STRUCTURE�� IT�PUSHES�THE�VALUES�ON� TO�
THE�TASK�STACK�

*F�A�TASK� IS�KICKED�OFF�BY�YOU
� IE�
USING�SAY�THE�$REATE5ASK2�SUPPORT�
FUNCTION
� THEN�YOU�WILL� BE� ABLE�TO�
CONTROL�THIS�STACK�SIZE�BY�SUPPLYING�A�
SUITABLE� STACKSIZE�PARAMETER�	SEE�
3,.� AUTODOCS�FOR�FUNCTION�DETAILS
��
5HE�TROUBLE� IS�THAT
� SINCE�ANY�REAL�
APPLICATIONS�PROGRAMS�THAT�YOU�WRITE�
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� THE�

AMLRGLSCB�ML�N?EC���

*!2'/.�"534).'� ]� *!2'/.�"534).'
��"�MEANS�OF�SENDING�A�PRINTER�FORMATTING�INSTRUCTIONS�

EMBEDDED� IN�AN�"4$**� TEXT�FILE�

4TACK�� �"�METHOD� OF�GROUPING�DATA� TOGETHER�� &ACH� ITEM�OF�DATA� IS� PLACED�ON�
TOP�OF�THE� PREVIOUS�ONE�ENTERED� IN�THE�STACK�� %ATA�CAN�ONLY�BE� REMOVED�FROM�
THE�TOP�� *T�S� RATHER�LIKE� STACKING�A�PILE�OF�DINNER�PLATES�

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



	9�
=��.0�*�
03�<�� ".*("�$&/53&

	� I� N � = � 	� R = I � , *

1)*-*14�"110*/5&%�%&"-&3�
45"3�(0L�%�%,"��)3�
$*5*;&/� %&"-&3�1*�*� S

� � "11-&�� �� "L� *5�*03*4&%� *� 
*� . L� r��


� � ���!�!����"� �!���������"� ������ ������������!�"�"� ���������������
	��
���)*1�3*/O0 ��#*- )� .# �,$"#.�
�*(+/. ,��(�& �-/, �3*/��#**- �

+���) ��+����#�)

! M X N M D � B @ M � A D � F N N C � @ S� R D K K HM F � ! L HF @ � N Q � #$46 �� A T S � R @ C KX �� S G @ S fR � N E SD M �
V G D Q D � HS� D M C R � � 3N�� V G D M � HS�R � SHL D � SN � B G N N R D � SG D � 8;IJ� B NL O T SD Q �� HS �R � @ KRN �
S HL D � SN � EHMC � SG D �8;IJ�R T O O KHD Q �� 4 G D �N M D �V G N � HR� M N S�N M KX �@ KV @ X R �BNL O D SH SHU D ��
A T S� SG D � N M D � V G N � @ KRN � F HU D R � X N T � SG D � A D R S � O N R R HA KD � N M F N HM F � R T O O N Q S � EN Q �X N T �
@M C � X N T Q �RX RSDL �

' N QC N M � ( @ QV N N C � # NL OT SD QR �� 0 HN M D D Q R � N E � SG D � �# NL O KD SD � 0 @BJ �� @ O O QN @ B G ��
G @ U D � R O D B H@ KHR D C � HM � # NL L N C N QD �� E QNL � SG D � D@ QKHD R S� 6)#� ���� SN � SG D � K@ SDR S�
!L HF@ �� EN Q�@ KL N R S�@ �C D B @ C D � � � )M� E@BS�� V D �U D � RT O O KHD C � RN �L @MX �� HE�X N T �@ R J �@KK�
X N T Q � E Q HD M C R �� SG D � B G @ M B D R � @ QD � SG @ S� R NL D � N E � SG DL � B @ M � SDKK� X N T � @ KQD @ C X �N E �N T Q �
D W B D KKD M S� RD QU HBD �

/ T Q � RD QU HB D � L D @M R � SG @ S� V D �K K � G D KO � X N T � F D S� SG D � L N R S� E QNL �X N T Q � M DV � RX R SDL �
R SQ@ HF G S� @V @X �� "TS�� HE� X N T � C N � G @ U D � O QN A KDL R �� @ M C � M D D C � SG @ S� D W SQ@ � G @M C ��
SG @ S �R �V G D QD �V D �G @ U D �D @ QM D C �N T Q � QD O T S@ SHN M �

 6�I?E�4�<9;5�1<<�D89C��1>4�=?B5�
% � &2)%.$,9�!.4	�(%,0&5,�%80%24�!$6)#%�
i � )� <,!(4)� H��!##%33�4/ �#!,,� ).� 3H� 00/24�! - 	�%8
$)2%#4/29�
4%,%0(/.%�4%#(.)#!,�����	4,4.%�

* � !,,�!$6%24)3%$�02)#%3�&5,,9�6!4� ).#,53)6%�
* � 3(/72//-�$)30,!93�/&��� � 2� %84%.3)6%�2!.'%�/&�(!2$7!2%�
3/&47!2%�!.$�0%2)0(%2!,3�

* � %802%33�#�	-0)4%2)3%$ �-!),�� 	2$%2�� 34�	#J�7!22!.49�!.$�
#534/-%2�3500/24�3934%-�

* � #/-02%�)�)�%.35%� ).3425#4)/.3�7)4(�!,,�3934%-3�(!2$7!2%�!.$�
(%,0�"5,,%4).3�7(%2%�� 2%15)2%$�

* � &2%%�#/,,%#4)/.�/&�-!*/2� ))!2)��<<�!2%� )4%-3�2%15)2).'�).�
7!22!.49�3%26)#%�

* � .%7�02/$5#4����$!9�2%0,!#%-%.4�� *K�!2!.4%%�
* � %80%2)%.#%$�!.$�42!).%$�3%26)#%� )" � ),.)#)!.3�
* � !.$�/&�#/523%�� 4(%�-/34�#/-02%(%.3)6%�2!.'%�/&�#/-0%4)4)6%�
02/$5#43�!.$�0!#+3�!.97(%2%�

/2012
R � 
 � M J � � F � 
 R 


I � S � � : I � S � S 
 � R 
 (�

+ " % 6 T " " N

�����������"� ������������������!�������



)"3800%4�108&31-":�1"$,��� $0.&4�0'�"(&�8*5)���� (3&"5�(".&4�"/%�
*/$-6%&4��.B��".*("�$"3500/�$-"44*$4�8*5)�5)&�4*.140/4
�-&..*/(4�
"/%�$"15"*/�1-"/&5�1-64����&953"�(".&4�0/-:�'30.�)"3800%4���

!,,�/52�!-)'!3�!2%�5.)4%$�
+).'$/-�30%#)&)#!4)/.�!.$�
).#,5$%�4(%�&/,,/7).'���

�� +?�� "FPH�"OFSB�
�+?�0>J�+BJLOV�

24�+LARI>QLO�
�����!LILROP�
+RIQF�2>PHFKD�

1MBB@E�1VKQEBPFP�
��!E>KKBI� "FDFQ>I�1QBOBL�

1LRKA�
�JFD>�+LRPB�

-MBO>QFLK� +>KR>IP�
5LOH?BK@E� "FPHP�

�**�!LKKB@QFKD�!>?IBP

0,53���! JJ� /52�!KGE?Q�
?PC� @?AICB� @W�(?PUMMBQ�

'PC?R�3CPTGAC
6+E>:L>�L>>�?NEE�=>M:BEL�BG�HNK�

*K=>KBG@�(:=>� :LR��I:G>E�?BG:E�I:@>8

!-)'!

0!#+�

��
] M S R �
rrr ***



GG�GGPL

��(HKK
L L L L L L L L

U G J J

I 5 ?5 � =FRL<VGM:BG�
+KH?>LLBHG:E�":F>L�)*/

+V�HK�FNEMB�@:F>�=BLD�MB=>L�=

5)"5�4�3*()5�)"3800%4�)"7&�165�50(&5)&3�5)&�
45"35*/(�8*5)�108&31-":�1"$,���8)*$)�

+UST�LOOK�AT�WHAT�YOU�GET�/08���
!-)'!�!��$�#/-054%2�7)4(�!�&5,,��-@��/&�-%-/29�
\4(%�3)-03/.3��"!24�TQ�4(%�30!#%�-54!.43�
�4F?RQ� PGEFR�K?L�
WMS�A?L�NJ?W�RFC�AMKNSRCP�TCPQGML�MD�RFGQ�NMNSJ?P�46�A?PRMML�� "W�/AC?L�
\#!04!).�0,!.%4�
�APC?RCB�DPMK�RFC�?U?PB�UGLLGLE�46�QFMU�� LMU�Q�WMSP�AF?LAC�RM�Q?TC�RFC�
C?PRFQ�CLTGPMLKCLR�UGRF�RFGQ�SJRGK?RC�?BTCLRSPC����WMSP�%AM
#MNRCP� GQ�U?GRGLE�� "W�-GLBQA?NC�
\,%--).'3�
�!PC�WMS�?Q�QK?PR�?Q� ,CKKGLEQ�?PC�QRSNGB�� K?RAF�WMSP�GLRCJJGECLAC�?E?GLQR�RFCGP�
J?AI�MD�GR�?Q�WMS� NJ?W�RFC�����JCTCJQ�MD�RFC�KMQR�MPGEGL?J� E?KC�MD� ���� �%SPMNC?L�#MKNSRCP�,CGQSPC�
!U?PBQ�7GLLCP	�� "W�0QWELMQGQ�
\%$5#!4)/.!,�"!3)#�,!.'5!'%�&/2�#2%!4).'�9/52�/7.� 02/'2!-3�
\$%,58%�0!).4�)))�'2!0()#3�0!#+!'%�7)4(�!.)-!4)/.�
4!),/2%$�$534�#/6%2�!.$�-/53%�-!4�
!.$�!�350%2"�()'(�15!,)49�-)#2/37)4#(%$�*/934)#+�
\0,53����� ���-/2%�'2%!4�'!-%3��4(%2%�3�3/-%4().'�&/2�%6%29/.%���
 *--"57!&���'ANTASY�ROLE�PLAYING�GAME
�GREAT�INTERACTION�WITH�YOUR�COMPUTER�CREATED�ENVIRONMENT�
 3  *#
���)ELP�THE�DAWDLING�GHOST�AND� THE�SOAP� BUBBLE
�ESCAPE�FROM�THE�OLD�DESERTED�MANOR�HOUSE�
!�.2�',� *--"���"STONISHING�CREATURES�AND�ANIMATED��%�GRAPHICS
� THIS� IS�A�GAME�YOU�JUST�HAVE�TO�PLAY�
#*'+',�2-0���"�PROGRESSIVE�MULTI�STAGE�FLYING�SHOOT� �EM� UP
�ON�A�LONG�WINDING�COURSE
�SURVIVE�IF�YOU�CAN��
&-12�%#1���:OU�MUST�GET�YOUR�TEAM�AND� HOSTAGES�OUT�OF�THE�TERRORIST�OVERRUN�EMBASSY
�WITHOUT�LOSS�OF�LIFE�
(3+.',%�(�!)1-,���*N�A�DELUGE�OF�COLOUR�AND�SOUND�SAVE
�THE�EARTH�FROM�SADNESS�AND�MELACHOLY�MUSIC�
)07.2-,�#%%���"�CLASSIC�#REAKOUT�GAME
� ���SCREENS
�SEPARATED� BY���COMBAT�SEQUENCES�
*�,!�12#0���:OUR�MISSION� IS�TO�FLY �THE�CLASSIC�88**� BOMBER�ON� ITS�DANGEROUS�RAIDS�OVER�ENEMY�TE RRITO RY �
*-+ �0"�0�!�0�**7���:OU�DRIVE�YOUR�����BHP�4IERRA�$OSWORTH�THROUGH�DEMANDING�STAGES�OF�THE� RALLY�
.30.*#�1�230,�"�7���'OUR�ARCADE�GAMES
�AN�EXCITING�HIGH�SPEED�TRIP � INTO�TOTAL�COSMIC��%�SPACE�
1�$�0'�%3,1���-IVE�THE�"FRICAN�EXPERIENCE� IN�AN�ANIMAL�SANCTUARY
�TRACK�THE�POACHERS��� IVORY�TRAFFICKERS�
12'0�!0�87�	'EATURING�#OBO
� ��#OBO��� HIS�INMATES�ARE� PLANNING�A�STUNNING�TRAMPOLINE�JUMP�PRISON�ESCAPE�
1)7!&�1#���"IRBORNE�COMBAT�FOR�EVERY�SIMULATION�FAN�� *N�TH IS�ONE�OR�TWO�PLAYER�GAME
� BATTLE�AGAINST�YOUR�
.*(�FLYING�ADVERSARY�IN�YOUR�'����'ALCON�
1)7$-6''���4KYFOX� **
� THE�ONLY�SHIP�FAST�ENOUGH�TO �CARRY�ON�THE�4KYFOX�LEGEND�� 'IGHT�TO�BLOW�YOUR�FEDERATION�
ENEMIES�FROM�THE�(ALAXY
�AT�SPEEDS�OF������KILOMETRES�SECOND�
120')#�$-0!#�&�00'#0���1UTS�YOU� IN�THE�COCKPIT�OF�ONE�OF�#RITAINS�MOST�EXITING�FIGHTER�AIRCRAFT��.ULTIPLE�
SKILL� LEVELS�LET�YOU�PROGRESS�TO�BECOME�AN�ACE�PILOT
2',2',�-,�2&#�+--,���8E�VE�BEEN�CAPTURED� BY�$OLONEL�+ORGEN�AND� HE�S�TRING�TO�SCUPPER�THE�MOON�MISSION��
$OME�ON�5INTIN
�YOU�RE�THE�ONLY�ONE�WHO�CAN�SAVE�US
�AND�BE�THE�F IRS T�ON�THE�MOON�
24�1.-021�$--2 �**���4TRAP�ON�YOUR�HELMET�FOR�"MERICAN�FOOTBALL�SIMULATION�THAT�LOOKS� LIKE�THE� REAL�THING��
6#,-,���+#%� *�12���5HIS�TIME� IT�S �WAR�� 5HE�9ENITES�ARE�BACK�AND� HAVE�THROWN�TIME� ITSELF� INTO�TURMOIL�
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.*$30�."5)4������EASY�TO�USE�PROGRAMS�FOR�($4&�	�0�� _������
-EVEL
�REVISION�OR�SELF�TUITION
.&("�."5)4���"���LEVEL�STEP�BY�STEP�TUITION�COURSE��'OR� _�����
MATURE�BEGINNERS
��"j�-EVEL�STUDIES���.ICRO�.ATHS�USERS
.*$30�'3&/$)���($4&�'RENCH�TUITION�OR�REVISION�COURSE�� _�����
$OVERS�BOTH�SPOKEN���WRITTEN�'RENCH
.*$30�&/(-*4)���"�COMPLETE�PROGRAME�OF�SELF�TUITION�UP� _�����
TO�($4&�STANDARD
5)&�5)3&&�#&"34�"GES�����
�%EVELOPS�IMAGINATIVE� _������
THOUGHT�READING�SKILLS�
41&--�#00,���"GES���TO��
�%EVELOPED�WITH�THE�HELP�OF�A� _����� �
1RIMARY�4CHOOL�)EAD�5EACHER�TO�AID�SPELLING�SKILLS�
1-":�"/%�3&"%���"GES���TO��
�5HE�COMPLETE�READING� _����� �
TUTOR��1ART���TEACHES�SPELLING�TO�THE�BEGINNER�AT�READING�

! - )' ! � 0 % 2 )0 ( % 2 ! , � 0 ! # + 3
47/�'2%!4�0!#+!'%3�4(!4�
3!6%�9/5�-/2%�-/.%9�

5HESE�TWO�PACKS�ARE�AIMED�AT�THE�USER�WHO�NEEDS�
TO�GET�A�GREAT�DEAL� FROM�HIS�"MIGA��"�SUPERB�QUALITY�
MONITOR
�THE�1)*-*14�$.�����**� HAS�BEEN�PUT�WITH�
YOUR�CHOICE�OF�EITHER�THE�$*5*;&/�48*'5��OR�THE�

$*5*;&/�48*'5����PRINTER��:OU�CHOOSE
�BUT�WHICHEVER�
COMBINATION�YOU�HAVE�THE�PRICE�HAS�BEEN�DESIGNED�TO

4"7&�:06�.0/&:��#UYING�TOGETHER�WILL�SAVE�YOU�___�S�

1&3*1)&3"-�1"$,���$.�����**���$ITIZEN�4WIFT��

[��� �� �
1&3*1)&3"-�1"$,����$.�������$ITIZEN�4WIFT���&�
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.0',2#01
"LL�PRINTERS�IN�OUR�RANGE�INCLUDE�THE�FO LLOW ING�STANDARD�FEATURES���
�7� 4TANDARD�$ENTRONICS�PARALLEL�PORT�UNLESS�OTHERWISE�STATED�FOR�DIRECT�CONNECTION�

TO�"MIGA
�1$�S
�45�ETC
�AND�COME�WITH�A�
�:� '3&&�$0//&$503�-&"%���"�'3&&�5"*-03&%�%645�$07&3�
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$*5*;&/����%����1*/�.0/0�r�6P�TO ��������CPS�i
s � 7ERY�RELIABLE�LOW�COST�PRINTER�WITH�INTERCHANGABLE�INTERFACES�FOR�

$ENTRONICS�34����SERIAL�TYPE�	$���ETC�
� �
Z������

'ULL���:EAR�MANUFACTURERS�WARRANTY

Z������/&8�'"45&3�45"3�-$�����1*/�.0/0�o�6P�TO��������CPS� �
3EPLACEMENT�FOR�OUR�MOST�POPULAR�.ONO�%OT�.ATRIX�AT�A�SUPER�LOW�PRICE
s �.ULTIPLE�FONT�OPTIONS�EASILY�ACCESSIBLE� s � 4IMULTANEOUS
�CONTINUOUS�AND�SINGLE�

FROM�FRONT�PANEL� SHEET�STATIONERY
s �&XCELLENT�PAPER�HANDLING�FACILITIES@@@@@@@@ s � ����X�����DPI�(RAPHICS@@@@@@@@@ @

Z������

Z������

$*5*;&/����%����1*/�.0/0���������C P S �������������������
s � ����DPI�r����1IN�.0/0�WITH���'ONTS� A � 'ULL���:EAR�8ARRANTY
s � �,�#UFFER���&XPANDABLE�TO���,� s � 'EED�FOR�LABELS���MULTI�PART�STATIONERY
s � ��'ONTS
�4UPERB�LETTER�QUALITY� s � $OMPLETE�PAPER�PARKING�FACILITIES�

45"3�-$����������1*/�.0/0���������CPS
���1IN�VERSION�OF�THE�4TAR�-$�4ERIES�WITH

s � &XCEPTIONAL�LETTER�PRINT�QUALITY� ��� "DDITIONAL�FONT�CARTRIDGES�AVAILABLE�
2 � ����X�����DPI�(RAPHICS� 2 � ��RESIDENT�FONTS

45"3�-$������1*/�$0-063�13*/5&3���������CPS
5HIS�IS�THE�ONE�IN�OUR�PACKS�

s � ���$OLUMN�%OT�.ATRIX
s � ����DPI���1IN�$0-063�
�+� ��,�#UFFER
���3ESIDENT�'ONTS
s � 1USH�PULL�TRACTOR���REAR�BOTTOM�FEEDS
s � � � o� o

Z������

Z������

0 � .ICRO�PAPER�FEED��.AX��PAPER�WIDTH�������
? � 4UPPLIED�WITH�COIOUR���MONO�RIBBONS�
2 � 1APER�PARK�WITH�AUTO�SINGLE�SHEET�LOADING�
s � 1ROGRAMMABLE�FROM�FRONT�PANEL�
0 � T��MONTH�WARRANTY

$*5*;&/�48*'5���1*/�$0-063���������CPS�������������
/EW�SUPER�HIGH�SPEC��1IN�COLOUR�PRINTER

s � �,�#UFFER� ��'ONTS� s � ����X�����DPI�$OLOUR�(RAPHICS
s � 1USH�AND�PULL�TRACTOR�BUILT�IN� 2 � #EST�TEXT�QUALITY�IN�OUR��1IN�RANGE
s � 'EED�FOR�LABELS�MULTI�PART�STATIONERY� s � ��:EAR�$ITIZEN�WARRANTY

45"3�-$������� ���1*/�.0/0����������CPS
/EW�4TAR����PIN�THAT�MEANS�BUSINESS�

s � ���$OLUMN�%OT�.ATRIX
s � ����DPI����1IN�.0/0
s � �,�#UFFER�EXPANDABLE�TO���,�
? � ��� 3ESIDENT�'ONTS
s � 'RONT�1ANEL�1ITCH�4ELECTION
s � 1USH�PULL�TRACTOR���REAR�BOTTOM�FEEDS
s � � � o� �

Z������
? � 1APER�PARK�WITH�AUTO�SINGLE�SHEET�LOADING
? � .ICRO�PAPER�FEED��.AX��PAPER�WIDTH������
�+ � 4UPPLIED�WITH�MONO�RIBBON
? � 'ASTER�THAN�THE�OLD�-$�����
A � &XTRA�FONT�CARTRIDGES�AVAILABLE
? � 1ROGRAM�FROM�FRONT�PANEL
�/O�%*1�SWITCHES
s � ���MONTH�WARRANTY

45"3�-$����������1*/�$0-063����������CP
$OLOUR�VERSION�OF�THE�-$�������.ONO�BUT�WITH�EXPANDABLE���,�#UFFER
 Z������

Z������/&8����1IN�$*5*;&/�����$0-063���������C P S ������
#RAND�/EW
�LOWEST�COST�COLOUR����1IN�PRINTER
�ANYWHERE�

2 � ���$OLUMN�%OT�.ATRIX�WITH���'ONTS� + � 1USH���PULL�TRACTOR�FEEDS�
)*� ����DPI������1IN�$0-063� ? � $OMPLETE�PAPER�PARKING�FACILITIES�
- *� �,�#UFFER�EXPANDABLE�TO���,� ? � 4UPPLIED�WITH�MONO���COLOUR�RIBBONS
s � &ASY�TO�USE�FRONT�PANEL�CONTROLS� s � 'ULL���:EAR�$ITIZEN�8ARRANTY

Z������/&8����1IN�$*5*;&/�48*'5���&�$0-063���������CPS� �
#RAND�/EW
�SUPERB�SPECIFICATION�COLOUR����1IN�PRINTER�

s � ���$OLUMN�%OT�.ATRIX�WITH���'ONTS� A � 1USH�PULL� ��BOTTOM�TRACTOR�FEEDS�
A � ����DPI������1IN�$0-063� s � $OMPLETE�PAPER�PARKING�FACILITIES
� � �,�#UFFER�EXPANDABLE�TO���,� -+� 4UPPLIED�WITH�MONO���COLOUR�RIBBONS
� � &ASY�TO�USE�-$%�PANEL�CONTROLS� A � 'ULL���:EAR�$ITIZEN�7

$*5*;&/�48*'5����1*/�$0-063���������CPS
5HE�EVER�POPULAR��&UROPEAN�1RINTER�OF�THE�:EAR������
�FULLY�FEATURED����1IN�
COLOUR�PRINTER�WHICH�OF�COURSE�COMES�WITH�$ITIZENS���:EAR�*

N�8ARRANTY

1HONE�FOR�
VERY�SPECIAL�
PRICES�

Z������
��
����#MJMSP

/&8�'"45&3�45"3�9#����1*/�$0-063�
3"/(&�9#���������9#��������� �������CPS
5HESE�/&8�TOP�OF�THE�RANGE�4TARS�REPLACE�THE�9#�������
9#�����
���OFFER�THE�BEST�POSSIBLE�QUALITY�DOT�MATRIX�PRINTING

A � &XCEPTIONAL�PRINT�QUALITY� A � #UFFER����,	9#������
�����,�	9#�������

? � ��X���1IN�SUPER�LETTER�QUALITY�FONTS� ? � ����X�����DPI�$OLOUR�(RAPHICS�
A � ���X���1IN�NEAR�LETTER�QUALITY�FONTS� A � ��MTHSON�SITE�WARRANTY�	6,�.AINLAND


Z������
��
����#MJMSP

Z������)&8-&55�1"$,"3%�1"*/5+&5�$0-063�"��*/,+&5
0UR�BEST�QUALITY�FULL�COLOUR�PRINTER�AT�A�REALISTIC�PRICE�
A � 1ARALLEL�$ENTRONICS�OR�4ERIAL�34����L�'�	SPECIFY�WITH�ORDER��."$�OPTION�AVAILABLE
�
? � 'OR�PRESENTATION�GRAPHICS�%51
�$"%�AND�TECHNICAL�SCIENTIFIC�APPLICATIONS�
A � "�FULL�PAGE�OF�COLOUR�GRAPHICS�IN���MINUTES�	TYPICAL


/ON�IMPACT�PRINTING
� ? � 8ILL�PRINT�TRANSPARENCIES�

*� VIRTUALLY�SILENT
���DBA� ? � ���.ONTHS�ON�SITE�WARRANTY�	6,�.AINLAND


45"3�-"4&313*/5&3������PPM�.0/0�-"4&3 �����������
"��-ASER�1RINTER
�WILL�CONNECT�TO�1$
�"MIQA

/EW�
Z������MIGA
�"TARI�45�ETC�

s �����%1*
��.B��6PGRADABLE�TO��.B�� 2 �4ERIAL���1ARALLEL�*NTERFACES
s �&MULATIONS�INC��)1�4ERIES�**
�&PSON� 2 � L�MONTH�ON�SITE�WARRANTY�	6,�.AINLAND
�

&9���
�*#.�1ROPRINTER���%IABLO����� ? � &VERY�DESKTOP�PUBLISHERS�DREAM

45"34$3*15����PPM�10454$3*15�$0.1"5*#-&�64&3
"��-ASER�1RINTER
�WILL�CONNECT�TO�1$
�"MIGA
�"TARI�45���"PPLE�.ACINTOSH

/EW�
Z�������

A �"S�THE�-"4&313*/5&3���BUT�WITH�4TARSCRIPT�AND��.B�.EMORY
����'ONTS�AND�"PPLETALK�

4&&�063�-*45�0'�"$$&4403*&4�'03�#05)�45"3�
"/%�$*5*;&/�13*/5&34
�"--�"5�$0.1&5*5*7&�13*$&4�
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$ITIZEN����%�4HEET�'EEDER� _�����
$ITIZEN����%��1ARALLEL� *NTERFACE� _�����
$ITIZEN����%��$#.�$���4ERIAL� *NTERFACE� _�����

$ITIZEN� ���%��,�#UFFER� _�����
$ITIZEN� ���%�4EMI�"UTO�4HEET'EEDER� _�����
$ITIZEN� ���%�"UTOMATIC�4HEET�'EEDER� _�����
$ITIZEN����%�1RINTER�4TAND� _�����

$ITIZEN�4WIFT���4EMI�"UTO�4HEET'EEDER�
$ITIZEN�4WIFT���"UTOMATIC�4HEET�'EEDER
$ITIZEN�4WIFT���1RINTER�4TAND� _�����

$ITIZEN�4WIFT��9�1RINTER�4TAND� _������
$ITIZEN�4WIFT��9�"UTOMATIC�4HEET�'EEDER� _������

$ITIZEN�4WIFT������,�1RINTER�#UFFER�
$ITIZEN�4WIFT����4EMI�"UTO�4HEET�'EEDER� _�����
$ITIZEN�4WIFT����"UTOMATIC�4HEET�'EEDER� _�����
$ITIZEN�4WIFT����1RINTER�4TAND� _�����

4TAR�-$����.ONO�1RINTER�
"UTOMATIC�4HEET'EEDER _�����

$ITIZEN�4WIFT���9�"UTO�4HEET�'EEDER�
$ITIZEN�4WIFT���9�1RINTER�4TAND

_������
_�����

(%7,%44�0!#+!2$�0!).4*%4�
02).4%2�!##%33/2)%3�

)EWLETT�1ACKARD�1AINT+ET�
#LACK�*NK�CARTRIDGE�
$OLOUR�*NK�$ARTRIDGE�
4INGLE�4HEET�1RINTER�1APER�
;�'OLD�1RINTER�1APER�
5RANSPARENCY�1APER�
1ACK�OF����4HEETS

Z�����
Z�����
Z�����
_�����

_�����

4TAR�-$������ .ONO�1RINTER
��,� #UFFER� _����� _�����
"UTOMATIC�4HEET'EEDER _�����

4TAR�-$����� $OLOUR�1RINTER
"UTOMATIC�4HEET'EEDER _�����

4TAR�-$��������.ONO�1RINTER
��,�1RINTER�#UFFER _�����
"UTOMATIC�4HEET'EEDER _�����

4TAR�-$��������$OLOUR�1RINTER
��,�1RINTER�#UFFER _�����
"UTOMATIC�4HEET'EEDER _�����

4TAR�9#��������$OLOUR�1RINTER
1ULL�5RACTOR _�����
'ONT�$ARTRIDGES��
4TYLES�5O�#E�"NNOUNCED _�����
���,�$ENTRONICS�1RINTER�#UFFER _�����
"UTOMATIC�4HEET'EEDER _������
%UAL�#IN�4HEET'EEDER _������

4TAR�9#��������$OLOUR�1RINTER
1ULL�5RACTOR _�����
'ONT�$ARTRIDGES��
4TYLES�5O�#E�"NNOUNCED _�����
���,�$ENTRONICS�1RINTER�#UFFER _�����
"UTOMATIC�4HEET'EEDER _������
%UAL�#IN�4HEET'EEDER _������
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":4�$"33:�-"3(&�450$,4�0'�5)&�'6--�3"/(&�0'�
"#"$64���05)&3�#00,4���1HOM�US�FOR�DETAILS�

'03�#&(*//&34���
&91&354�"-*,&

!-)'!�&/2�"%')..%23�\�6/,����!"!#53�"//+3�� _�����
'ROM�UNPACKING�YOUR�"MIGA�TO�CREATING�YOUR�OWN�ICONS
�
INCLUDES�FIRST�USE�OF�BASIC�AND�EXTRAS�DISK�

!-)'!�"!3)#�).3)$%�!.$�/54�\�6/,���!"!#53�"//+3�� Z ������
%EFINITIVE�STEP�BY�STEP�GUIDE�TO�PROGRAMMING�"MIGA�S�IN�BASIC�
!-)'!�-!#().%�,!.'5!'%�
�6/,���!"!#53�"//+3�� _������
1RACTICAL�GUIDE�TO�LEARNING�������ASSEMBLER�LANGUAGE�
!-)'!�$/3�).3)$%�!.$�/54�e�6/,���!"!#53�"//+3�� _������
(UIDE�TO�"MIGA�%04���$-*��/&8�&DITION�INC��%04�V�����

!-)'!�(!2$7!2%�2%&%2%.#%�-!.5!,
!BBGQML�7CQJCW�� _������
8RITTEN�BY�TECHNICAL�EXPERTS�AT�$OMMODORE�"MIGA�*NC
�64"���
1EOPLE�WHO�DESIGNED�YOUR�"MIGA��)ARDWARE�LEVEL�MACHINE�
CODE�PROGRAMMING�AT�ADVANCED�LEVEL�

!-)'!��"%34�/&�42)#+3���4)03�6MJ������ _�����
"�COMPLETE�SET�OF�TRICKS�AND�TIPS�THAT�ENABLE�YOU�TO�DO�.03&�
WITH�YOUR�"MIGA�AND�AS�SIMPLY�AS�POSSIBLE�



)ARWOODS�STOCK�A�COMPLETE�RANGE�OF�BOTH�.ONITORS���.ONITOR�57�S�
TO�GIVE�YOU�YOUR�PERFECT�SOLUTION�TO�THE�TYPE�OF�DISPLAY�TO�BUY�
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� RPBO�TEL�T>KQP�QL�RPB�EFP�@LJMRQBO�CLO�QBUQ�?>PBA�>MMIF@>QFLKP��5FQE�

QEB������+HII�� &>OTLLAP�DFSB�VLR�QEB�@LJMIBQB�PBQ�RM��QL�DBQ�VLR�
���� DLFKD�PQO>FDEQ�>T>V���� +LKFQLO�� 0% �MF@QROB�>KA�1QBOBL��RAFL�!>?IBP��

(� Q>FILOBA�ARPQ�@LSBO��>�CRII� ���+LKQEP�LK�PFQB�PBOSF@B�T>OO>KQV��>KA

���@@@@@@@@@@@@ � �� + Y �� 3(#�"%
�55-
�$OMPOSITE��7IDEO�4�STEREO�AUDIO� INPUTS� $AN�BE�USED�AS�A�57
�������@ � +5 � *� WITH�7$3�OR�5UNER� "LSO�AS�A�7IDEO�$AMERA�DISPLAY�MONITOR� 3ETRACTABLE�STAND

5WIN�4TEREO�4PEAKERS� )EADPHONE�+ACK�
4OCKET� '3&&*EAD�FOR�YOUR�COMPUTER� '3&&
���.ONTH�ON�SITE�SERVICE�WARRANTY�� F T �$
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!LJJLALOB�P�-TK�1QBOBL�&FDE�0BPLIRQFLK�!LILRO�+LKFQLO�
TFQE���� 0% ��'�22*��!LJMLPFQB��4FABL��RAFL� 'KMRQP� !>K�?B�RPBA�>P�24�TFQE�4!0�LO�QRKBO�� 2TFK�1MB>HBOP�CLO�
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*TkS�IMPORTANT�TO�REMEMBER�THAT�MOST�57�.ONITORS
�ARE�STIII�FIRST�AND�FOREMOST�TELEVISIONS
�MEANING�THAT�THEIR�AVERAGE�����PIXEL�TUBE�DISPLAY�
����O�LOWER�RESOLUTION�THAN�A�MONITOR
�CANNOT�BE�GUARANTEED�TO�DISPLAY����COLUMN�TEXT�CLEARLY�WITHOUT�RISKING�EYE�STRAIN��*F�CHOOSING�A�5ELEVISION�
.ONITOR�ENSURE�IT�HAS�THE�LATEST������CHARACTER�TUBE�CAPABILITY
�MEANING�IT�CAN�HANDLE�THE�"MIGAS�����CHARACTERS
�BY����LINE�OUTPUT�CLEARLY�
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�$%57
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�$OMPOSITE�7IDEO���AUDIO�INPUTS� '6--�5&-&5&95�'"$*-*5*&4�	'03�5)*4�
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jTASK�STACKk� WILL� BE� IN� USE� BEFORE�YOUR�
PROGRAM�COULD� DO� ANYTHING�TO �MODIFY�
IT�� *�M� NOT�SAYING�YOU� COULDN�T�HACK� IN�
AND� RESET�THOSE� POINTERS�BUT� *� CAN�T�
THINK�OF�ANY�REASON�WHY�SUCH� A�TRICK�
WOULD� BE� NEEDED�

)AVING�DEALT�WITH� THE�TASK�
ISSUES
� NOW� LE TkS�TAKE� A� LOOK�AT�
PROCESSES�� 1ROCESSES� ARE�"MIGA%04�
ANIMALS�THAT�PERFORM�TASK�LIKE�MULTId
TASKING�MAGIC�� +UST� AS� &XEC�TASKS�
USED� A�5ASK�STRUCTURE� TO�ACT�AS�A�
TASK�CONTROL� BLOCK�SO�AN�"MIGA%04�
PROCESS� USES�A�1ROCESS�DATA�
STRUCTURE�WHICH� BASICALLY�CONSISTS�OF�
THREE� PARTS���� AN� &XEC�5ASK
� A�
COMMUNICATIONS�CHANNEL
� AND� SOME�
LOCAL� DATA��"�1ROCESS�STRUCTURE
� IN�
SIMPLIFIED� FORM
� CAN� THEREFORE� BE�
REPRESENTED� LIKE� THIS�

"N� &XEC�5ASK�STRUCTURE�
"N� &XEC�MESSAGE� PORT�
"MIGA%04� PROCESS�VALUES

5HE� LAYOUT�FOR�THE� 1ROCESS� STRUCTURE�
CAN� BE� FOUND� IN� THE�
LIBRARIES�DOSEXTENS�H� SYSTEM� HEADER�
FILE
� SHOWN� HERE�

PQOR@Q�/OL@BPP�X
PQOR@Q�3>PH�MO=3>PH�

���$UB@�3>PH�PQOR@QROB���
PQOR@Q�,PD/LOQ�MO=,PD/LOQ��

���$UB@�JBPP>DB�MLOQ���
6.1#� MO=/>A�� ]
!/31� MO=2BD+FPQ�
+.-&� MO=2Q>@H2FWB�

���PFWB�LC�MOL@BPP�PQ>@H����
 /31� MO=&IL?5B@�
�+.-&� MO=3>PH-RJ�� ��]

! �"+(�Q>PH�KRJ?BO���FC�KLQ�>�
"+(���

!/31� MO=2Q>@H!>PB�
���MLFKQBO�QL�QLM�LC�MOL@BPP�
PQ>@H���

+.-&� MO=1BPRIQ��
!/31� MO="ROOBKQ#FO�

���+L@H�>PPL@F>QBA�TFQE�
@ROOBKQ�AFO���

!/31� MO="(2�
�� "ROOBKQ�"+(�FKMRQ�PQOB>J
��

!/31� MO=".2��
�� "ROOBKQ�"+(�LRQMRQ�PQOB>J
�

 /31� MO="LKPLIB3>PH�
�� E>KAIBO�CLO�@ROOBKQ�TFKALT

8 �
 /31� MO=%FIB2VP
QBJ3>PH�

�� CFIB�E>KAIBO�MOL@BPP���

!/31� MO="+(�
���MLFKQBO�QL�
"LKPLIB+FKBIKQBOMOBQBO���

 /31� MO=1BQROK AAOBPP�
 /31� MO=/HQ6>FQ�
 /31� MO=6FKALT/QO�

�

5HE� IMPORTANT�THING�TO� NOTE� HERE� IS�
THA T�BECAUSE� A� PROCESS� INCLUDES� A�
5ASK�STRUCTURE� IT�SEEMS�TO� HAVE� TWO�
STACKS�� 'IRST�O F�ALL� THERE kS� THE�TASK�
CONTROL� BLOCK�STACK�� 4ECONDLY
� THERE�
IS� THE� STACK�SET� UP�AS� PART�OF�THE�
"MIGA%04� PROCESS�

8HEN�YOU� LOOK�AT�THE�STACK�AREAS�
INVOLVED�YOU�FIND�THAT�THE� PROCESS�
STACK�BASE� PR@4TACK#ASE
� HAS�THE�
SAME�VALUE� AS� THE� TASK kS�
TC@41-OWER�POINTER�� � IN� OTHER�WORDS�
THE� PROCESS� STACK�AREA� IS� STOLEN�
FROM�THE� LOW�END�OF�THE� ASSOCIATED�
TASK�STRUCTUREkS� STACK�SPACE�

*kM� NOT�GOING�TO� PRETEND�TO� KNOW�
MUCH�ABOUT�TH IS� AREA� BECAUSE� IT�S �
NOT�SOMETHING�THAT� *�VE� HAD� ANY�
REASON�TO�EXPERIMENT�WITH�� *� DO� KNOW�
HOWEVER�THAT�ONE�OF�THE� BEST� PLACES�
TO�START�TO � LOOK�FOR�TECHNICAL� DETAILS�
WILL� BE� THE�"MIGA%04�.ANUAL�
	PUBLISHED� BY�#ANTAM� #OOKS
�

)ERE� HOWEVER�ARE� A� FEW�MORE�
BOTTOM� LINE�DETAILS�THAT�YOU� SHOULD�
KNOW�

o � 1ROGRAMS�WHICH� RUN� FROM�THE�
8ORKBENCH�GET�THEIR�STACK�SIZE� FROM�
THE� �INFO�FILE�AND� RUN� AS� NEW
� TOTALLY�
SEPARATE
� PROCESSES�

o � 1ROGRAMS�WHICH� ARE� RUN� FROM�THE�
$ LL� BY�TYPING� jRUN��PROGRAM�NAME���
ALSO� CAUSE�THE�CREATION�O F�TOTALLY�
SEPARATE� PROCESSES� 	THESE� HOWEVER�
INHERIT�A� STACK� SIZE� FOR�NEW�STACKS�
WHICH� IS� DERIVED�FROM� THE�ORIGINAL� $-*�
STACK�SIZE�VALUE
�

o � 1ROGRAMS�WHICH� ARE� RUN� FROM�THE�
$-*�JUS T�BY�TYPING�THEIR�NAME�DO�/05�
PRODUCE� NEW�PROCESSES�BUT�RUN� AS�
PART�OF�THE�EXISTING�$-*� PROCESS��
5HESE�PROGRAMS�THEREFORE� SHARE� THE�
STACK�FACILITIES�OF�THE�$-*�

*DENTIFYING�THE�STACK�VALUES� IS� EASY�
"� RUNNING�TASK�OR�PROCESS�CAN� LOCATE�
ITS�5ASK�1ROCESS� CONTROL� BLOCK�USING�
THE� &XEC� 'IND5ASK2�FUNCTION�� 0NCE�
THAT�ADDRESS� IS� AVAILABLE� IT kS�A�
MATTER�OF�LOOKING�AT�THE�CONTENTS�OF�
THE�CONTROL� BLOCK�FIELDS�

"S�FAR�AS�THE� SETTING�OF�NEW�
STACK�VALUES� IS�CONCERNED� THE�EASY�
WAYS� INVOLVE�CHANGING�THE�VALUE� IN�
THE� PROGRAMkS� �INFO� FILE� OR
� AS�YOU�
MENTIONED
� USING�THE�45"$,�
COMMAND� TO� ALTER�THE�$-*� DEFAULT�
VALUE��5HIS� LATTER�COMMAND
�
INCIDENTALLY
� AFFECTS� THE� SIZE� OF�THE�
TASK�STACK�AREA�

:OU� MIGHT�ALSO� FIND� THE�
"MIGA%04kS� &XECUTE2�FUNCTION�
USEFUL� � �THIS� CAN� BE� USED� TO�EXECUTE�
ANY�"MIGA%04�COMMAND� FROM�WITHIN�
AN�"MIGA� PROGRAM�� "MIGA%04� ALSO�
OFFERS� FUNCTIONS
� SUCH� AS�
$REATE1ROC2
�WHICH�ENABLE�YOU� TO�
CREATE�AND� SPECIFY�THE�PRIORITIES�AND�
STACK� SIZES�OF�NEW� PROCESSES�
%ETAILS�OF�ALL� OF�THESE� ARE� ALSO�
PRESENT� IN� THE�"MIGA%04�.ANUAL�

:OUR�SECOND� QUESTION� IS�EASIER�
TO� ANSWER�� #Y� jNORMAL�MEMORY�
ALLOCATIONk� *� PRESUME�YOU� MEAN�THE�
USE�OF�ORDINARY�$� FUNCTIONS�SUCH� AS�
MALLOC0�AND� CALLOC	
��8ITH� THESE�
FUNCTIONS�THE�$�COMPILER�TAKES�
MEMORY�FROM� A� HEAP�AND
� IF�TH IS� RUNS�
LOW
� ADDITIONAL� CALLS� TO�ACQUIRE�
ADDITIONAL� HEAP�MEMORY�WILL�
AUTOMATICALLY�BE�MADE�

"LLOC.EM0�HOWEVER� IS� AN�"MIGA�
SYSTEM� SPECIFIC� ROUTINE� AND�THIS
� AS�
YOU�MENTION
� DOES� ALLOW�YOU�TO�
SPECIFY�A� PARTICULAR�TYPE�OF�MEMORY�
*T� IS� ABLE�TO�WORK�BECAUSE� &XEC�USES�
LISTS�OF�FREE�MEMORY�BASED� ON�
.EM)EADER�AND�.EM$HUNK�
STRUCTURES��5HESE� LISTS� ARE� ATTRIBUTE�
MARKED� 	.&.'@$)*1�ETC�
� USING�THE�
MH@ATTRIBUTES�FIELD� OF�THE�
.EM)EADER�STRUCTURE��1"0

&%6$"5*/(�".*("
*�WISH�TO�PURCHASE�A�
COMPUTER
�MAINLY�FOR�
EDUCATION��8OULD�THE�
"MIGA�BE�A�GOOD�

CHOICE �8OULD�YOU� RECOMMEND�THE�
USE�OF�EMULATORS�TO�RUN�EDUCATIONAL�
SOFTWARE�FOR� *#.�1$�COMPATIBLES
�
##$�"CORN�AND�$OMMODORE����
ETC� � *�HAVE�SEEN�A�GOOD�RANGE�OF�
PUBLIC�DOMAIN�SOFTWARE�AND� *�WANT�
THE�BEST�OF�BOTH�WORLDS�

"0HRI�
8��.IDLANDS

'ROM� THE�BEGINNING
� DIFFERENT�MAKES�
OF�COMPUTER�HAVE� ALWAYS�BEEN�
INCOMPATIBLE�WITH� ONE� ANOTHER��:OU�
OBVIOUSLY�REALISE� THAT� IT� IS� NOT�
POSSIBLE� TO� TAKE�ONE� ���IN�DISK�FROM�
AN� *#.� 1$� 	OR�ANY�OTHER�COMPUTER
�
COME�TO� THAT

� THEN� PLACE� IT� INTO� THE�
"MIGA�DRIVE�AND�EXPECT�THE� SAME�
PROGRAM�TO� RUN� ON� THE� NEW�MACHINE��
5HIS�APPEARS�TO �BE�A�MAJOR�
MISCONCEPTION� AMONG�NEW�COMPUTER�
OWNERS�AND�THEREFORE�EXPLAINS� THE�
NEED� FOR�EMULATION� SOFTWARE�
OR�HARDWARE�

5HE� #RIDGEBOARD� IS� A� TYPICAL�
EXAMPLE� OF�HARDWARE� 1$�EMULATION�
FOR�THE�"MIGA��0NCE�THE�BOARD� IS�
INSERTED
� THE�"MIGA�TEMPORARILY

CHANGES� INTO�AN� *#.� 1$�SO�THAT�THE�
LATTERkS� PROGRAMS�MAY�RUN�FREELY� IN�
THE� 1$�$OLOUR�(RAPHICS�.ODE��5HE�
##$�EMULATOR�IS�A� SOFTWARE�PROGRAM�
THAT� IS� READ�FROM� DISK�AND� AGAIN�
TEMPORARILY�CONVERTS� THE�"MIGA� INTO�A�
##$�MICRO��8ITHOUT�THE�EMULATION�
SOFTWARE� OR�HARDWARE
� THESE�FEATS�
WOULD� NOT�BE� POSSIBLE�

5HERE� IS� A�HUGE�SUPPLY�OF�PUBLIC�
DOMAIN� SOFTWARE� FOR�THE�"MIGA�AT�
PRESENT�AND� IT� IS� STILL� GROWING��8ITH�
TH IS� IN�MIND
� YOUR�REASONS�FOR�
WANTING�TO�EMULATE� OTHER�MACHINES�
MAY�SOON�DISAPPEAR�

.UCH�EDUCATIONAL� SOFTWARE�HAS�
BEEN�WRITTEN� FOR�THE� ##$� RANGE�OF�
COMPUTERS�AND� THE�EMULATION�OF�THIS�
MACHINE�ON�THE�"MIGA� IS�
COMPARABLE
� SPEED�WISE
� TO�THE�
ORIGINAL� MACHINE��5HE�BRIDGEBOARD�
AND�SIM ILAR�HARDWARE�EMULATION�
SYSTEMS� PRODUCE�VERY�SATISFACTORY�
RESULTS� IF�SPEED� IS� NOT� IMPORTANT�
5HEY�PERFORM�CONSIDERABLY�SLOWER�
THAN� LATER�VERSIONS�OF�1$�MACHINES
�
TYPICALLY� RUNNING�AT��.)Z�COMPARED�
TO� A�STANDARD� 1$�WHICH� RUNS� AT�TWICE�
THAT�SPEED�

'INALLY
� YOUR�REASONS�FOR�BUYING�
AN�"MIGA� SHOULD� REFLECT� ITS� SUPERIOR�
GRAPHICS�AND�MULTI�TASKING�ABILITIES
�
WHICH� THE� OTHER�COMPUTERS�YOU� HAVE�
MENTIONED� HAVE� NO� HOPE�OF�
ACHIEVING�� 0NE�DAY�ALL� EDUCATIONAL�
SOFTWARE�WILL� HAVE�THESE�FACILITIES� BUT�
NOT�UNTIL� SOME�OF�THE� SOFTWARE�
HOUSES� CONCERNED� HAVE�DECIDED�THEY�
CAN� NO� LONGER�CONTINUE�TO� IGNORE� THE�
"MIGA� AS� AN� EDUCATIONAL� TOOL��.%

$0-063� 13*/54
*� RECENTLY�WROTE�TO�5HE�
4ILICON�1ICTURE�
$OMPANY
� BASED� IN�
-EYTONSTONE
� -ONDON
�

ENCLOSING�A�DISK�WITH�A� PIECE�OF�
ARTWORK�THAT� *�WANTED�PRINTING�

"�FEW�WEEKS� LATER�*� RECEIVED�A�
LETTER�FROM�THEM�RETURNING�MY�
CHEQUE�AND�DISK��5HE�LETTER�
INFORMED�ME�THAT�THEY�ARE�NO�LONGER�
PRINTING�EITHER�5�SHIRTS
�"�
�OR�"��
PRINTS�FROM�THE�"MIGA�

*�AM�DESPERATE�TO�HAVE�SOME�OF�
MY�ARTWORK�PRINTED� IN�COLOUR��$OULD�
YOU�PLEASE�TELL�ME�OF�ANY�OTHER�
COMPANIES�WHICH�COULD�DO�IT�

%ARREN�#ENTLEY�
-INES

4TUDIO� ����WILL� PRINT� *''�PICTURES� AT�A�
COST�O F�_�� PER�"�� PAGE��5HE�
COMPANY�WILL� ALSO� PRINT�5�SHIRTS��
$ONTACT�4TUDIO� ����ON�e� �����
�������� $3

$0.1"5"1"-
*� OWN�AN�"�����AND� *kD�
LIKE�TO� IMPROVE�THE�
QUALITY�OF�MY�OWN�
RECORDED�VIDEOTAPES�BY�

ADDING�TITLES
�SCROLLS�AND�OTHER�
VIDEO�EFFECTS�

CONTINUED�ON�PAGE���

*!2'/.� "534).'� [� *!2'/.�"534).'
$-*�� �$OMMAND�-INE� *NTERFACE�� �A�PROGRAM�THAT�PROVIDES�A�WINDOW� INTO�WHICH�
"MIGA%04�COMMANDS�CAN�BE�TYPED��"LSO� REFERRED�TO �AS�THE� 4HELL
� ALTHOUGH�
THE�4HELL� IS�A�MORE�SOPHISTICATED�VERSION
�OFFERING�A�NUMBER�OF�ADDITIONAL�
FACILITIES�OVER�THE�$ LL�

&MULATOR�� �"�DEVICE
� EITHER�HARDWARE�OR�SOFTWARE
� THAT�ENABLES�PROGRAMS�
WRITTEN�FOR�ANOTHER�MACHINE�TO �BE�USED�ON�THE�"MIGA��5HE�EMULATOR�MAKES�
THE�"MIGA�TAKE�ON� ALL� 	OR�MOST
�O F�THE�CHARACTERISTICS�O F�THE� FOREIGN� MACHINE
�
AND� IS�TRANSPARENT�TO �THE� PROGRAMS� RUNNING�UNDER� IT�
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*� BOUGHT�4CALA�FOLLOWING�YOUR�
REVIEW�AND�NOW�WANT�TO�BUY�A�
REALTIME�DIGITISER�AND�A�GENLOCK�

'INALLY� *� BOUGHT�THE�FAMOUS�
4UPERPIC�FROM�+$-�� #UT�THEN� *� HAD�
TERRIBLE�DOUBTS�� *� READ�THAT� *TALY�HAS�
A�DIFFERENT�1"-�SYSTEM�TO�THE�6,kS��
4O� *�WONDERED� IF�A�6,�MADE�DIGITISER�
CAN�GET�PICTURES�FROM� *TALIAN�57��
5HESE�ARE�MY�QUESTIONS�
�� 8HATkS�THE�1"-�#�(�SYSTEM 
�� *S�1"-�#�(�COMPATIBLE�WITH�
4UPERPIC�AND� ITS�GENLOCK 

�� $AN�4UPERPIC�DIGITISE�57�PICTURES�
IN�THIS�SYSTEM 

'ABIO�-ENZI�
'LORENCE�

*TALY

(OOD� NEWS
� *� HOPE�� 5HE�1"-� #� AND�
1"-�(� SYSTEMS�ARE�ONLY�DIFFERENT�
FROM� THE�6,�1"-� *� STANDARD� AS�
REGARDS�AUDIO�CODING��5HE� 1"-� #���(�
SYSTEMS� ARE� ALSO� IN� USE� IN� (ERMANY
�
)OLLAND� AND� OTHER�COUNTRIES� IN�
&UROPE
� AND�THERE�ARE� NO�
COMPATIBILITY� PROBLEMS�THERE�� 4O� THE�
ANSWER�HAS� TO� BE�THAT� IF�THE�4UPERPIC�
AND� ITS�GENLOCK�ARE�1"-�YOU�WILL� BE�
0,
� AND�YOU� SHOULD� CERTAINLY�BE� ABLE�
TO�DIGITISE�57�PICTURES�WITH� THIS�
SYSTEM��(8
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- *� HAVE�ADDED�A� LINE� IN�
MY�STARTUP�SEQUENCE�TO�
RUN�A�VIRUS�KILLER�WHEN� *�
BOOT�FROM�MY�

8ORKBENCH�DISK��5HE�PROGRAM�WORKS�
FINE
� BUT�WHEN�THE�DISK�STOPS�
LOADING�*kM� LEFT�WITH�A� jDEADk�
"MIGA%04�WINDOW� IN� FRONT�OF�MY�
8ORKBENCH�SCREEN�� *�SAY� jDEADk�
BECAUSE�THERE� IS� NO� j4:4��k�
PROMPT
� SO� IF�*� TYPE� jENDCLI� <3ETURN>k�
NOTHING�HAPPENS�� *� CAN�MAKE� IT�
SMALLER�BUT� *�CAN�T�GET� RID�OF�THE�
DAMNED�THING�

"LSO
�WHILE�THE�DISK� IS� LOADING���
GET� j<$-*� � > k�AND�A� FEW�SECONDS

LATER�ANOTHER� j <$-*�� >��ON�SCREEN�� *�
GET�THE�SAME�PROBLEM� IF�*� TRY�
TO�GET�THE�CLOCK�GOING�WITH� jRUN�
CLOCK��

5HE�LINE� *� USE�TO� RUN�THE�VIRUS�
KILLER�IS�

1RK�*FII�#>�5FORP

WHICH�APPEARS�JUST�BEFORE�THE�
j-OAD8#k� LINE� IN�MY�
STARTUP�SEQUENCE�

(EOFF�,NOWLES�
8OLVERHAMPTON

:OUR�PROBLEM� ARISES� BECAUSE�THE�
VIRUS� KILLER
� BEING�RUN� FROM�THE�$-*
�
HAS�AN� INPUT�OUTPUT� HANDLE�ATTACHED�
TO� THE�$-*� WINDOW��5HEREFORE�THE�
WINDOW�WILL� NOT�CLOSE� UNTIL� THE�
PROGRAM� IT� HAS� LAUNCHED�
HAS� STOPPED�

5O�GET�AROUND�THIS
� YOU� CAN�
REDIRECT�THE� INPUT� AND� OUTPUT�
HANDLES�OF�THE� PROGRAM�TO� /*-
�
MEANING�THAT� IT�WILL� NOT�ACCEPT�ANY�
INPUT�OR�OUTPUT�FROM�THE�$-*�WINDOW�
ITSELF�	ALTHOUGH�THE� PROGRAM�WILL�
FUNCTION� PERFECTLY�FROM�8ORKBENCH
��
5O�DO�THIS
� CHANGE�THE� LINE� IN�YOUR�
STARTUP�SEQUENCE� TO�

1RK���-(+�� �-(+��*FII�#>�5FORP

*F�YOU�WANT�TO� RUN� THE�$LOCK�PROGRAM�
FROM�THE�STARTUP�SEQUENCE
� THE� SAME�
SOLUTION� APPLIES�� $3
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*kVE�SENT�YOU�A�PRINTOUT�

*�FROM�MY�4TAR�-$����
\�WITH� NARROW�BLANK� LINES�
\�APPEARING�ACROSS�THE�

PRINT��4ELECTING�$USTOM�FOR�THE�
PAPER�SIZE�	AS�SUGGESTED�BY�
$OMMODORE
�MAKES�NO�DIFFERENCE�

*� HAVE�SEPARATE�8ORKBENCH�
DISKS�FOR�CHOOSING�PRINTER�DRIVERS�
SUCH�AS�&PSON2
� &PSON90*D�AND�
&PSON9<$#.@.14�����>�� THEY�ALL�
PRINT�THE�SAME�

*!2'/.� "534).'� [� *!2'/.� "534).'

��"�DEVICE�WHICH� TAKES�THE� ANALOGUE� INFORMATION�FROM� A�SOURCE�EG�A�
VIDEO�CAMERA� CONVERTING� IT�TO�DIGITAL� SCREEN� INFORMATION�FOR�A�COMPUTER�

/*-�� �"N�"MIGA%04�DEVICE� THAT�DOESN�T� REALLY�EXIST�� .OST�PROGRAMS�GET� INPUT�
FROM� A�DEVICE�AND�SEND� THEIR�OUTPUT� TO� A�DEVICE�� 3E�DIRECTING� INPUT� SO� THAT� IT�
COMES�FROM�/*-�MEANS� �DON �T�EXPECT�ANY� INPUT��� RE�DIRECTING�OUTPUT�TO� / IL�
M EANS jDISCARD�ALL�OUTPUT��

1"-�� �0NE�O F�THE�MAIN�57�COLOUR�CODING�SYSTEM
� IN�USE� AROUND�THE�WORLD� AND�
WAS�DEVELOPED�BY�#RITAIN�� 1"-�REFERS�TO � 1HASE�"LTERATION� -INE�� *N�FAC T�THE RE �
ARE� SEVERAL� HYBRID�1"-�SYSTEMS� IN� USE
� AL�� O F�WHICH� ARE� SLIGHTLY�DIFFERENT�

VER�� �"�PROGRAM� THAT� SITS� INBETWEEN� ANY�PROGRAM� OUTPUTTING�TEXT�
I L L L L L I I L L L L L A L �TEXT�FORMAT� INTO�A�FORM�

SUITABLE�FOR�A� SPECIFIC� PRINTER�� ������������

� �3ED�(REEN� #LUE���A� STANDARD� FOR�VIDEO� SIGNALS� THAT� PROVIDES�BETTER�
QUALITY�THAW�COMPOSITE�O R�3ADIO�'REQUENCY�SIGNALS�

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

*� USE�1LATINUM�4CRIBBLE�
� AND�
THE�ONLY�PROBLEM� IS�THESE�NARROW�
BLANK� LINES��$AN�YOU�HELP�PLEASE 

3�8�8EAVER�
/OTTINGHAM

/ORMALLY�THESE� NARROW�WHITE� LINES�
ARE� THE� �BANDING�� EFFECT�CAUSED� BY�
SLIGHT� INACCURACIES� IN� THE� LINE� FEED�
DISTANCES
� AND� CHOOSING�THE�$USTOM�
PAPER�SIZE� SOMETIMES� HELPS�� #UT� IN�
YOUR�CASE� *�M� AFRAID� IT�S � BAD� NEWS�� �
THE� PRINTOUT�YOU� SENT�ME� STRONGLY�
SUGGESTS�THAT�ONE�OF�THE� PINS�ON� THE�
PRINT�HEAD� IS�EITHER�BROKEN�OR�STUCK�

*F�THE� PRINTER� IS� STILL� UNDER�
GUARANTEE�TAKE� IT� BACK�TO�WHERE�YOU�
BOUGHT� IT�� *F�THE�GUARANTEE� HAS� RUN�
OUT�THEN� *� RECKON�YOU�LL� FIND� IT�
CHEAPER�TO�BUY�A� NEW�PRINTER�THAN� TO�
GET� IT�FIXED�

#Y�THE�WAY
� THE� &PSON2�DRIVER� IS�
FOR� ��� PIN� PRINTERS� AND�WONkT �WORK�
PROPERLY�WITH� THE��� PIN� 4TAR� -$����
+8

%*4,�%*-&.."
G+) �$AN�YOU� PLEASE�EXPLAIN�

\�WHAT�FLOPPY�DISK� *�
SHOULD�BUY�FOR�THE�
\�"MIGA � *� AM�CONFUSED�

BY�ALL� THE�SPECIFICATIONS
�SUCH�AS�
)%
� &)%
� %%�AND�51*�ETC�

+4�"NSELL�
)ARLOW�
&SSEX

4IMPLE�� THE�DISKS�YOU� REQUIRE� ARE�
���IN� %OUBLE� 4IDED
� %OUBLE� %ENSITY�
DISKS� 	%%
����51*�� 'ORGET�THE� REST
�
THEY�DONkT �APPLY�TO�YOUR�MACHINE�YET��
.%

&91"/4*0/� #055-&�/&$,
*�AM�CONSIDERING

*�PURCHASING�A�3".�EXPANSION�FOR�MY�"����
TO�TAKE� IT�PAST�THE��.B�
LIM IT�� *� HAVE�BEEN�TOLD�THAT� IF� *�

PURCHASE�CERTAIN�3".�EXPANSIONS�
USING�4*..S
� THEN�WHEN� *�WISH�TO�
EXPAND�BEYOND�THE� INITIAL��.B�TO�
�.B�OR��.B
� *� HAVE�TO�THROW�AWAY�
THE�EXISTING�CHIPS�AND� REPLACE�THEM�
WITH�ANOTHER�TYPE�� *S�THIS�TRUE 

+�4MYTH�
*LFRACOMBE�

%EVON

5HE� SHORT�ANSWER�TO�YOUR�QUESTION� IS�
UNFORTUNATELY�TRUE�� &XISTING�3".� IN�
MANY�CASES�WILL� HAVE�TO�BE� REMOVED�
IN�ORDER�TO� ACCOMMODATE� THE�
INCREASED� CAPACITY�OF�THE� NEW�CHIPS��
"LL� IS� NOT�AS� FORLORN� AS� IT�SOUNDS
� IN�
MANY�CASES�YOU� CAN� NEGOTIATE� A�
TRADE�BACK�PRICE�ON� YOUR�OLD� CHIPS��
:OU�WONkT �GET�THE� FULL� PRICE�BACK�AND�
YOU�WILL� HAVE�TO� NEGOTIATE�� *T� IS�
PERFECTLY� POSSIBLE�FOR�THE�SUPPLIER�TO�
USE�THESE�CHIPS� AGAIN� IN� ANOTHER�
�.B� UNIT
� THEREFORE� THERE� IS� NO�
REASON�WHY�THEY�CANNOT� BE� CREDITED�
TO�YOU� ON�YOUR�NEXT�PURCHASE�� *� BET�
THAT�WILL� MAKE�ME� POPULAR��.%

.6-5*�'6/$5*0/� .0/*503
.Y�SON� HAS�AN�"MIGA�
����WITH�A�MODULATOR�
AND�HE�USES�THE�57�AS�A�
MONITOR�� 'OR�MY�OWN�

PURPOSES� *� AM�THINKING�OF�BUYING�A�
1$�WITH�AN�47("�COLOUR�MONITOR
�
WITH�WHICH� *�WOULD� LIKE�TO�BE�
ABLE�TO�DISPLAY�COLOUR�OUTPUT�FROM�
THE�"MIGA�WHEN�NOT� IN�USE�WITH�
THE�1$�

*S�THIS�PRACTICAL �0R�WOULD� *�
NEED�A�SPECIAL
�EXPENSIVE�MONITOR �
"ND�WHAT�ABOUT�ANY�SPECIAL� LEADS�OR�
OTHER�SPECIAL� HARDWARE�OR�SOFTWARE�
REQUIREMENTS 

3�.ANSELL�
&NFIELD

*F�YOU� BUY�A�MONITOR�WHICH� CAN�
ACCEPT�3(#� INPUT�	AND�MOST�CAN
�
THEN� YOU� SHOULD� HAVE� NO� PROBLEMS�
"LL� YOU� NEED� TO�DO� IS�GET�HOLD�OF�THE�
RELEVANT� LEAD�TO�CONNECT�BETWEEN�THE�
"MIGA� AND�YOUR�NEW�MONITOR�� 5RY�
5RILOGIC� S ��������������5HE�ONLY�
PROBLEM�YOU�WILL� THEN� HAVE� IS� PRISING�
YOUR�SON� AWAY�FROM� HIS�"MIGA� AND�
YOUR�MONITOR�� (8

805
� /0� *5"-*$4 
*�HAVE�A�4TAR�-$����
PRINTER�WHICH� *� USE�WITH�
\� THE�&PSON@+9����DRIVER��
6SING�THE�5EXTCRAFT�

1LUS�WORD�PROCESSOR
� THE�PRINTER�WILL�
PRINT�OUT�IN�PLAIN
� ITALIC
� BOLD
�
SUPERSCRIPT�AND�SUBSCRIPT��8HEN� *�
TRY�TO�PRINT�OUT�WITH�A�$ANON�#+�L0E�
BUBBLE�JE T�PRINTER
� USING�THE�
$ANON���DRIVER�AND�THE�PRINTER�SET�
TO�#+����E�MODE
� THE� ITALICS�ARE�
PRINTED�OUT�AS�PLAIN�CHARACTERS�� *�
HAVE�TRIED�THE�8ORDWORTH�DEMO�DISK�
WITH�THE�SAME� RESULTS�

5HE�MANUAL�FOR�THE�$ANON�DOES�
NOT�MENTION� ITALICS
� BUT�EVEN� IF�IT �DID�
*� DO�NOT�UNDERSTAND�THE�USE�OF�
ESCAPE�CODES�ANYWAY�� *S�THERE�ANY�
WAY�OF�PRINTING�IN� ITALICS�WITH� THE�
$ANON � *T�WOULD�BE�NICE�TO�HAVE�
SHADOW�AS�WELL��"N� IDIOT�GUIDE�TO�
THE�USE�OF�ESCAPE�CODES�WOULD�
BE�USEFUL�

"LSO
�COULD�YOU� RECOMMEND�A�
HARD�DISK�BACKUP�PROGRAM 

,EVIN�8�#ENNETT�
4HEFFIELD

5HE� #+����E�EMULATION� DOES� NOT�
SUPPORT� ITALICS
�WHICH� IS�WHY� IT�
PRINTS�THEM�OUT�AS� PLAIN��"LAS
�
THE�OTHER�EMULATION� THE� #+�L0E�
PROVIDES
� *#.� 1ROPRINTER�9��&
�
DOESNkT �SUPPORT� ITALICS�EITHER��5HIS� IS�
WHY�THE�MANUAL� MAKES� NO�MENTION�
OF� ITALICS�

)OWEVER
� IF�YOU� USE�THE� 6LTRA1RINT�
FEATURE�OF�8ORDWORTH�YOU� CAN�OUTPUT�
TO�THE� PRINTER�EXACTLY�WHAT�YOU� SEE�
ON� THE� SCREEN�� �THAT� IS
� ANY�"MIGA�
FONT� IN� ANY�OF�THE�STYLES�8ORDWORTH�
SUPPORTS�� 5HE� QUALITY� IS� NOT�AS� HIGH�
AS� THE� INTERNAL� PRINTER�FONTS
� BUT� *�
THINK�YOU�LL� FIND� IT�ACCEPTABLE�

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



*NCIDENTALLY
�8OLF�'AUST�HAS�
WRITTEN� A� PROPER�$ANON� #+�L0E� PRINTER�
DRIVER�NOW� 	THE� $ANON���DRIVER�WAS�
WRITTEN�FOR�THE� #+����
�� :OU� CAN�GET� IT�
FROM�+UST�"MIGA�.ONTHLY�
e� ������������ON� +AMDISK����

"S�FOR�AN� IDIOT�GUIDE�TO�ESCAPE�
CODES����WELL
� THE� PROBLEM� IS� THAT�
EACH�WORD� PROCESSOR�THAT�ALLOWS�YOU�
TO�SEND� CONTROL� CODES�DOES� SO� IN� A�
DIFFERENT�WAY�

*� RECOMMEND�YOU�GET�HOLD� OF�A�
COPY�OF�THE�"BACUS�BOOK
�"MIGA�
1RINTERS� *NSIDE���0UT�� *T�S� A�MASSIVE�
BOOK
� AND� A� BIT�EXPENSIVE�AT�_�����
�
BUT�THAT�JUS T�SHOWS�YOU� HOW�MUCH�
THERE� IS� TO� PRINTERS�AND�WHY�AN� ARTICLE�
IN�"MIGA�4HOPPER�COULDN�T�DO�THE�
SUBJECT�JUSTICE�

"ND� *�VE�GOT�JU S T�ONE�WORD� TO�SAY�
ON� HARD� DISK�BACKUP�UTILITIES�� �"MI��
#ACK�	SEE�THIS�MONTHkS� REVIEW
�� *TkS�
THE� BUTTERFLY�S� ELBOWS�� &3

'*/%*/(� .:�8":

0 L�WAS�RECENTLY�
INTRODUCED�TO�A�
SOFTWARE�PACKAGE�
CALLED��LKF�.FLK<��

WHICH� RAN�ON�AN� *#.�1$��5HE�
PRINCIPLE�OF�THE�PACKAGE� IS�TO�FIND�
THE�QUICKEST�AND�BEST� ROUTE�FOR�A�
GIVEN�DESTINATION�� *�WOULD� LIKE�TO �
KNOW�IF�SUCH�A� PACKAGE� IS�AVAILABLE�
FOR�THE�"MIGA
� AND� IF�THIS� IS�THE�CASE�
HOW�MUCH� *�WOULD�BE�EXPECTED�TO�
PAY�AND�WHERE� *�WOULD�PURCHASE�
IT�FROM�

$�5ARABORELLI�
8REXHAM�

$LWYD

"�SIM ILAR� PROGRAM� FOR�THE�"MIGA� IS�
(#3OUTE�1LUS�� *T�COSTS�_�� ��� � AND�
IS�AVAILABLE� FROM�$OMPLEX�$OMPUTERS�
ON�e�������������� *T� REQUIRES� �.B�
OF�MEMORY�TO� RUN�� �.

'*-&�$0/7&34*0/

+ l
*�WROTE�TO�YOU� RECENTLY�
ABOUT�CONVERTING�1$�
5*''�FILES�TO�THE�"MIGA�
*''�FILES��5HE�PROGRAM�

YOU� RECOMMENDED�WAS�"RT�
%EPARTMENT�1ROFESSIONAL��SO� *�
PURCHASED�l"RT�%EPARTMENTm�
PLUS�THE�5*''�LOADER��4INCE�THE�
"MIGA�WILL�NOT� LOAD�A�1$�DISK�
AND�VICE�VERSA
� HOW�CAN� *� CREATE�
A�5*''�FILE�THAT�WILL� BE�ACCEPd
TABLE�TO�THE�"MIGA�AND�THE�
5*''�LOADER 

3�+ONES�
&ASTLEIGH�

)ANTS

8E� HAVE� ANSWERED� THIS�QUESTION� IN� A�
ROUND�ABOUT�FASHION� BEFORE�� 4EVERAL�
PROGRAMS�EXIST� IN� THE� PUBLIC�DOMAIN�
WHICH� ARE� SPECIFICALLY�FOR�THE� PURPOSE�
%F�TRANSFERRING�1$�FILES�ON� TO�
THE�"MIGA�

5RY�.ESSYDOS� 	''���

� SEE�
�MIGA�4HOPPER� ISSUE� 1 � PAGE� ���
*8%

1k%�0''�8*5)� 1&/� 1"-
8HEN�USING�,<E�,8 C�
WITH�MY�4TAR�-$�������
COLOUR�PRINTER� *�GET�A�
j1k� AT�THE�BEGINNING�OF

EVERY�LINE�� 5HERE�ARE�TIMES�WHEN�
THIS�DOES�NOT�HAPPEN
� BUT� *� CAN�
NEVER�REMEMBER�THE�SEQUENCE� *� USE�
TO�SOLVE�THE�PROBLEM�� 1LEASE�HELP�

+IM�3OBSON�
(OSFORTH

5HIS� IS� A� LITTLE� TRICKY�TO� SORT�OUT�
BECAUSE�YOU� HAVENkT �TOLD�ME�WHICH�
PRINTER�DRIVER�YOU� ARE� USING
� NOR�
WHETHER�YOU� HAVE�SELECTED�"MIGA�
'ONTS�OR�1RINTER�'ONTS� FROM�THE�1EN�
1AL�1RINT� REQUESTER�FOR�YOUR�PRINTOUT�
*k LL� ASSUME�YOU� ARE� USING�THE� &PSON2�
DRIVER�AND� HAVE� SELECTED�
1RINTER�'ONTS�

4PURIOUS�CHARACTERS�AT�THE�
BEGINNING�OF�DOCUMENTS�OR�AT�THE�
BEGINNING�OF�EACH� LINE�OF�A�DOCUMENT�
USUALLY�MEAN�JUS T�ONE�THING�� �THE�
PRINTER�HAS� BEEN� SENT�A� CONTROL� CODE�
IT�DOESNkT � UNDERSTAND�� $ONTROL� CODES�
GENERALLY�CONSIST�O F�AN�ESCAPE�
CHARACTER�	USUALLY�WRITTEN� AS� j&4$k
�
FOLLOWED� BY�A� PRINTER�FUNCTION�CONTROL�
COMMAND
� PLUS� SOMETIMES� ANOTHER�
ONE�OR�TWO� BYTES�OF�DATA
� TYPICALLY�A� + �

OR�A� , � TO� TURN� A� FUNCTION� ON� OR�OFF�
5HE�ESCAPE�CHARACTER�TE LLS� THE� PRINTER�
THAT�THE� NEXT�CHARACTER�OR�CHARACTERS�
IT� RECEIVES� ARE� TO� BE� INTERPRETED� AS�
CONTROL� COMMANDS�AS�OPPOSED� TO�
"4$**� CHARACTERS�

4O� THE� j1k� IS� A� ROGUE� PRINTER�
CONTROL� CODE
�WHICH� IS� PUZZLING�
BECAUSE�THE� &PSON� j&4$�1k�
COMMAND� IS� NOTHING�MORE� THAN� THE�
COMMAND�WHICH� SETS�THE� PRINTER�TO�
PRINT�AT� , + � CHARACTERS� PER� INCH
� OR�
jPICA��� *T�S � FURTHER�PUZZLING�BECAUSE�
1EN�1AL�ONLY�SENDS�THIS� CODE�ONCE
�
RIGHT�AT�THE� START�O F�THE� PRINTOUT
� SO� IF�
THE�PRINTER�DOESNkT � UNDERSTAND� IT�THE�
MOST�YOU� SHOULD�GET� IS� ONE� j1k� AT�THE�
TOP�OF�THE� PAGE�

5HERE� ARE� ��THINGS� TO� CHECK�� 'IRST�
MAKE�SURE� YOU� ARE� USING�A�
COMPATIBLE� PRINTER�DRIVER�� �EITHER�THE�
&PSON2� OR�/EC@1INWRITER�ONE�SHOULD�
WORK�OKAY�� �AND� THEN� CHECK� THAT�YOUR�
-$������� IS� IN� &PSON� EMULATION�
MODE
� NOT� *#.�

*� DONkT �HAVE�AN� -$�������TO� TEST�
THIS� THEORY�ON
� BUT�TRY�SETTING�THE�
1RINTER�1APER�'EED� IN� THE�
4YSTEM�1REFERENCES�1ROGRAM�
REQUESTER�TO� $ONTINUOUS� 	THATkS�1EN�
1ALkS� PREFERENCES
� NOT�8ORKBENCHkS
��
*�VE�SOLVED� A�SIM ILAR�PROBLEM�WITH� A�
$ANON� #+�L0E�BY�DOING�THIS�� &3

7*%&0�7&/563&4
3IGHT�NOW� *� USE�AN�

*�"MIGA�����WITH��.#�
AND��m�57�MONITOR�TO
*� PRODUCE�TITLES�WITH�

SUCH�PROGRAMS�AS�� IF8;:8JK� 0@KC<I
� �� 02�0<OK�, IF=<JJ@FE8C�AND�
 @>@G8@EK
�5HE�OUTPUT�GOES�TO�A�
1ANASONIC�7)4�VIA�A�MODULATOR�� *N

CONNECTION�WITH�THIS� *�HAVE�SEVERAL�
QUESTIONS�FOR�YOU�
�� 8HEN� *� PLAYBACK�THE�TAPE�AFTER�
RECORDING�*� NOTICE�A� LOSS� IN�PICTURE�
QUALITY��8HY 
�� $AN�YOU�GIVE�ME�ANY�ADVICE�ON�
WHAT�SOFTWARE�TO�USE�TO�PRODUCE��%�
GRAPHICS�AND�ANIMATIONS
�SUCH�AS�A�
HEART�SHAPE�APPEARING�AT�EACH�SIDE�
OF�THE�SCREEN�AND�MOVING�TO�JOIN�
TOGETHER�IN�THE�CENTRE 
�� *S�THERE�A�PROGRAM� *� CAN�USE�TO�
CREATE�MY�OWN� BORDERS 
�� *�WOULD� LIKE�A�PROGRAM�WITH�
NUMEROUS�CREATIVE�FONTS�TO�USE�IN�
CONJUNCTION�WITH�/:8 C8 �AND� 02�0<OK�
,IF=<JJ@FE8C

�� $AN�YOU�TELL�ME� IF�/:8 C8 �IS�
COMPATIBLE�WITH� 02�0<OK�,IF�� FI�
VICE�VERSA 
�� *S�THERE�A�PROGRAM� *�CAN�USE�TO �
CREATE�AN� jALBUM�EFFECTk
� ALLOWING�
ME�TO�ADD�PHOTOS�AND�GRAPHICS�OR�
ANIMATED�GRAPHICS 

:�.EHMET�
4OUTHAMPTON

5HE�VIDEO� PROBLEM� IS� SOMETHING�WE�
ALL� HAVE�TO�COPE�WITH��5ECHNICALLY�
SPEAKING
� THE� BANDWIDTH� OF�THE�7)4�
SYSTEM� IS� TOO� LOW�TO�ACCURATELY�
REPRODUCE�THE� IMAGE�YOU� SEE�FROM�
EITHER�THE�"MIGA�3(#�OR�MODULATOR�
VIDEO� OUTPUT�AT�THE�MONITOR
� RESULTING�
IN� QUALITY� REDUCTION��5HERE� ARE�
VARIOUS�OTHER�CONTRIBUTING�FACTORS� AS�
WELL� � �SUCH� AS� USING�A�MODULATOR
�
VIDEO�TAPE�QUALITY�AND� THE�TYPE�OF�
OUTPUT�YOU� USE�TO� REPLAY�THE� PICTURE�
THROUGH� THE�MONITOR�	COMPOSITE�VIDEO�
IS� BETTER�THAN� 3'
�� 5O� REALLY� IMPROVE�
PLAYBACK�YOU� SHOULD� USE� A�GOOD�
QUALITY�GENLOCK�OR�3(#�CONVERTER�TO�
RECORD� THE�"MIGA�WITH
� ON� TO� THE�BEST�
QUALITY�7)4�TAPE�YOU� CAN� AFFORD��5HIS�
WILL� HELP� SIGNIFICANTLY
� THOUGH�THE�ONLY�
WAY�TO� REALLY�MAKE� A� LARGE� IMPROVEd
MENT� IS� TO� RECORD� ON�TO� A� HIGHER�
QUALITY�VIDEO�SYSTEM
� SUCH� AS�4UPER��
7)4� OR�BETTER�FORMATS�

0N� THE� SOFTWARE� FRONT
� *�
RECOMMEND� THAT�YOU� BUY�%ELUXE�
1AINT���OR��
� AS�YOUkLL� BE� ABLE� TO�
MAKE�YOUR�OWN� BORDERS� AND� DO�
ANIMATION�WITH� IT�AS�WELL
� EVEN� DOING�
THE� �%� HEARTS� IF�YOU�CAN� DRAW�A� LITTLE�
*F�YOU� REALLY�WANT�TO�DO��%�
ANIMATIONS� TRY�3EAL��%
� AS� IT�SHOULD�
WORK�0,�WITH� THE�MEMORY�YOU�
ALREADY�HAVE�

*F�YOU�WANT�FONTS�FOR�4CALA
�
REMEMBER�THAT� IT�ACTUALLY� INCLUDES� A�
GOOD� SELECTION� AND� SINCE� IT�CAN� USE�
ANY�OTHER�"MIGA� FONTS�YOU� COULD� BUY�
OTHERS
� OR�USE�ONES�YOU� ALREADY�
HAVE�� 'ROM� MY�	LIMITED
� KNOWLEDGE�OF�
57�5EXT�1RO� *�WOULD� THINK�THAT�THE�
ONLY�COMPATIBILITY�WOULD� BE� IN� THE� USE�
OF�*''�PICTURE� FILES
� BUT�O F�COURSE� *�M�
WILLING�TO� STAND�CORRECTED�

5HE�ALBUM� EFFECT�YOU� REQUIRE�
COULD� BE� PRODUCED� BY�VARIOUS�
PROGRAMS�� � IN� FACT�ALMOST�ANY�WHICH�
WILL� ALLOW�YOU� TO�DISPLAY�PICTURES� IN� A�
SLIDE� SHOW�STYLE�� :OU�COULD� TRY

%ELUXE�1AINT
� %ELUXE� 7IDEO
� 4CALA
�
"MIGA� 7ISION
� 4HOWMAKER�OR�VARIOUS�
OTHERS�� 5HERE�ARE� PROBABLY�EVEN� 1%�
PROGRAMS�THAT�DO� THIS�� &ACH� PROGRAM�
HAS�DIFFERENT�RESTRICTIONS
�
REFINEMENTS�AND� FEATURES
� SO� *�WOULD�
RECOMMEND� SEEING�WHAT�%ELUXE�
1AINT��� IS� CAPABLE�OF
� THEN� LOOKING�AT�
4CALA�NEXT�� #3

130(3".� */5&3$)"/(&
*�WAS�WONDERING�IF�IT�IS�

JPOSSIBLE�TO�CONVERT�
+STANDARD�1$�PROGRAMS�TO�
\THE�"MIGA�WITHOUT�USING�

AN�EMULATOR�� *S�THERE�A�PUBLIC�
DOMAIN�PROGRAM�WHICH�CAN�DO�THIS 

��)ARKER�
4COTLAND

/O
� IT� IS� NOT�POSSIBLE�� 1ROGRAMS�
WRITTEN� FOR�ONE�COMPUTER�ARE�
COMPLETELY�DIFFERENT�TO� THOSE�WRITTEN�
FOR�ANOTHER�� &VEN� IF�THE�DIFFERING�
COMPUTERS� HAVE� THE� SAME�CENTRAL�
PROCESSING�UNIT� 	WHICH� THE� 1$� AND�
"MIGA� DO� NOT

� THEY�USUALLY�HANDLE�
THEIR�DISKS
�GRAPHICS
� SOUND� AND� SO�
ON� IN� DIFFERENT�WAYS�

5HE�ONLY�ANSWER� IS� TO�EITHER�BUY�
AN� EMULATOR�OR�AN�"MIGA�VERSION� OF�
THE� PROGRAM� THAT� INTERESTS�YOU�� �.

"44&.#-:�"/(45
>�*� AM�A� LONELY�ASSEMBLER�
PROGRAMMER�	OR�WOULD�
\� LIKE�TO�BE�� �AN�
\�ASSEMBLER�PROGRAMMER
�

NOT� LONELY
�� *kVE�GOT�ALL� THE�STUFF��
 <M,8:�� ��ALL� THE��D @>8�.+) �
'<IE< C�. <=<I<E:<�)8EL8CJ�� AN�
�D @>8�) 8:? @E< �(8E>L8>< �BOOK�
��98:LJ	�� ,IF>I8DD @E>�K?<� � � � � � �
BOOK�	/P9<O	� AND��D @>8 +/�� �
	BOOKS������
�

(UESS�WHAT � *�STILL�CANkT �GET�TO�
GRIPS�WITH� IT�� *�DON�T�THINK� *kM�THICK

*� USED�TO�PROGRAM���BIT�MACHINES�ALL�
THE�TIME�	FOR�FUN
� � �HELL
� *� EVEN�GOT�A�
GRAPHICS�DUMP�PROGRAM�PUBLISHED�
NATIONALLY��5HE����BIT�MACHINE�HAS�
WELL�AND�TRULY�GOT�ME�STUMPED�� *�
CAN�OPEN�A�CUSTOM�SCREEN�AND�
WINDOW
�SET�UP�A�PALETTE�AND�SO�ON
�
BUT�THAT�SEEMS�TO�BE�IT�

*T�S �NOT�A�PROBLEM�WITH� THE�
������ INSTRUCTION�SET
� I T kS�THE�
LIBRARY�SYSTEM�*� HAVE�TROUBLE�WITH�� *�
MANAGED�0,�WITH�THE�,ERNAL�30.�
ON�THE�$#.�1LUS����&VERYTHING�
SEEMS�SO�DISJOINTED�AND�COMPLEX�ON�
THE�"MIGA�� *� KNOW�WHAT� *�WANT
� BUT�
*�CAN�T�GET� IT�

*�HAVE�JUST�SPENT���DAYS� 	FORTY�
HOURS
� TRYING�TO� INITIALISE�A�5MP3AST�
STRUCTURE��:OU�WONkT �BELIEVE�HOW�
MANY�TIMES� *kVE�PRODUCED�A�(URU�
*kM�ONLY�DOING�THIS�BECAUSE� *kVE�
DRAWN�A�BOX�AND�WANT�TO�FLOOD�FILL� IT�
*� KNOW�*� COULD�DO�A�3ECT'ILL	

� BUT� *�
WANT�TO�'LOOD�	JUST�THE�KIND�OF�GUY�
*� AM
�

1LEASE�CAN�YOU�PUT�ME�OUT�OF�
MY�MISERY�� &UTHANASIA� IS�ONE
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OPTION
� BUT� *kD�PREFER�SOME�FRIENDLY�
ADVICE�� *S�THERE�A�BOOK
� DISK
�
TRAINING�COURSE
�OR�CLUB�DEALING�WITH�
PROGRAMMING�GRAPHICS� IN�
ASSEMBLER � *NCIDENTALLY� *� HAVE�
,FN<I3 @E;FNJ�� BUT�WANT�TO�BE�ABLE�
TO�DO� IT�ON�MY�OWN� BEFORE�TAKING�THE�
EASY�WAY�OUT�	OTHERWISE� *�WONkT�
LEARN�ANYTHING
�

#Y�THE�WAY
� IS� IT�NORMAL�TO �
SPEND���WEEKS�OF�HARD�SLOG�BEFORE�
YOU�UNDERSTAND�THE�.')J� �"ND�WHY�
ARE�THE�EXAMPLES�ALL� IN�$ 

.ICK�)EALEY�
4USSEX

8ITH� THREE�OR�FOUR�THOUSAND� PAGES�OF�
DOCUMENTATION� TO� COPE�WITH
� AND� A�
STATED� OBJECTIVE�OF�PROGRAMMING� IN�
ASSEMBLER
� IT kS� NOT�SURPRISING�YOUkVE�
RUN� INTO�A�FEW�MINOR�SNAGS�

:OU� SAY�THAT�THE�"MIGAkS�
OPERATING�SYSTEM� SEEMS�COMPLEX�
5HE� REASON� IS� SIMPLE�� � IT� IS�COMPLEX��
0NCE�THE�� �4 �ARRANGEMENTS� FALL� INTO�
PLACE
� HOWEVER
� YOUkLL� REALIZE� THAT
� FAR�
FROM� BEING�DISJOINTED
� THE�"MIGAkS�
0�4� IS� IN� FACT�FLEXIBLE
� WELL� ORGANIZED�
AND�VERY�POWERFUL�� -IKE� THE� REST�OF�US�
YOUk LL� NEVER� LEARN� EVERYTHING�ABOUT� IT�
BUT�YOU�WILL� COME�TO� TERMS�WITH� THE�
DOCUMENTATION� AND� FROM�THAT�POINT�
ON
� YOUk LL� BE�ABLE� TO�DO� ANYTHING�YOU�
WANT�TO� SYSTEMS�WISE�

5HE� KEY�TO�OVERCOMING�THE�
LEARNING�CURVE� PROBLEMS�ON� THE�"MIGA�
IS� TO� ADOPT�THE� SAME�APPROACH� AS�
THAT� USED� BY�6/*9�PROGRAMMERS� AND�
THE� LIKE�� �ACQUIRE�AN� UNDERSTANDING�
OF�THE�DOCUMENTATION� 	AND�GET� USED�
TO� ITS� LAYOUT
� SO�THAT�YOU� ARE� ABLE� TO�
FIND� PARTICULAR� ITEMS�OF�INFORMATION�
WITH� THE�MINIMUM� OF�FUSS�

1ERHAPS
� UNFORTUNATELY�FOR�YOU
�
ESPECIALLY�SINCE� ASSEMBLER�SEEMS�TO�
BE�YOUR�MAIN� INTEREST
� TH IS�MEANS�
LEARNING�$�� *F�YOU� HAVENkT �GOT�A�
REASONABLE�GRASP�OF�$�THEN� NINETY�
PERCENT�OF�THE�3,.�WISDOM� IS� LIKELY�
TO� PASS�YOU� BY��8HY�WAS�$�CHOSEN �
'IRSTLY� I T kS�A�GREAT�SYSTEMS� LANGUAGE�
	FOR�MORE� INFORMATION� SEE�$LIFF�
3AMSHAW�S� LANGUAGE�OF�THE�MONTH�
ON� PAGE� ���
�� 4ECONDLY
� $kS� USE�OF�
STRUCTURES
� POINTERS� AND� FLOW�CONTROL�
CONSTRUCTS�MAKES� IT� POSSIBLE�TO�
EXPLAIN�THE�"MIGA� SYSTEM� IN� A�
REASONABLY� jHIGH�LEVELk� FASHION�� *F�THE�
3,.S� HAD� BEEN�WRITTEN�ENTIRELY� IN�
ASSEMBLER�THEY�PROBABLY�WOULD� HAVE�
BEEN� ��OR��� TIMES�THE� SIZE� AND�MOST�
PROGRAMMERS�JU S T�WOULDNkT �HAVE� HAD�
THE�TIME�TO�DO�THEM�JUSTICE�

"S�FAR�AS�SPENDING���DAYS� 	FORTY�
HOURS
� TRYING�TO� INITIALISE� A�5MP3AS�
STRUCTURE�GOES
� #"%�/&84���� IT�
SHOULDN�T�HAVE�TAKEN�YOU� THAT� LONG�TO�
WORK�OUT�WHAT�YOU�WERE�DOING�WRONG��
%ONkT �DWELL� ON� IT�THOUGH
�WEkVE� ALL�
BEEN� DOWN�THAT�PARTICULAR� ROAD� FROM�
TIME�TO� TIME�� *F�TH IS� IS�HAPPENING�A�
LOT� IT�MIGHT� INDICATE� THAT�YOU� ARE�
DRINKING�TOO�MUCH� 	OR�ALTERNATIVELY�
THAT�YOU� ARE� NOT�DRINKING�ENOUGH
�
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%O�YOU� LOOK�AT�	AND� UNDERSTAND
� THE�
(URU� NUMBERS �%O�YOU� BUILD� YOUR�
PROGRAMS�BY� INCREMENTAL� TESTING
�
ASSEMBLING�AND�TESTING�NEW�VERSIONS�
WHEN� NEW� ROUTINES� ARE�ADDED� SO�THAT�
YOU� ARE� NEVER�FAR�AWAY�FROM� A�
WORKING
� IE� RUNABLE
� PROGRAM 

*NITIALISING�A�5MP3AS�STRUCTURE�
AND� FLOOD� FILLING�SHOULD� BE�EASY�
ENOUGH� BUT�WITHOUT�SEEING�YOUR�
ASSEMBLER�CODE� IT kS� PROBABLY�BEST� IF� *�
DONkT �SPECULATE�ON� POTENTIAL� (URU�
CAUSES�� 5HERE� IS�A�GRAPHICS� LIBRARY�
ROUTINE�CALLED� LNIT5MP3AS	
�WHICH�
HANDLES� THE� INITIALISATION� BUT�BEFORE�
USING� IT�YOU� HAVE�TO� ALLOCATE� SOME�
$HIP�MEMORY�FOR�A�BUFFER�� 5HE�
GENERAL� IDEA� IS�THAT�YOU�OPEN�THE�
SCREEN
� ALLOCATE� THE�BUFFER
� INITIALISE�
THE�5MP3AS�STRUCTURE� AND� LINK� IT� INTO�
THE�SCREENkS� 3AST1ORT�� "FTER�THAT�THE�
FLOOD�FILL� OPERATIONS� SHOULD�WORK�

"LL� O F�THIS� IS�EXPLAINED� 	USING�$�
STYLE�EXPLANATIONS
� IN� THE�3,.S
� BUT�
SINCE� NO� REAL� ASSEMBLER�HELP� IS�
GIVEN
� AND� SINCE�WE�VE� HAD� SO�MANY�
QUERIES�ABOUT�THESE� PROBLEMS
� *�VE�
DECIDED�TO� KNOCK� UP� A� COMPLETE�
	RUNABLE
� ASSEMBLER�EXAMPLE� 	SEE�
LISITNG�"
� STARTING�ON� PAGE���
�WHICH�
SHOULD� ILLUSTRATE�THE� POINTS�YOUkVE�
RAISED��8HATkS�MORE
� *�VE� CODED� SO�
YOU�CAN� SEE�EACH� SIGNIFICANT�
OPERATION� AS�AN� ISOLATED� UNIT�

0PENING�AND� USING� LIBRARY�
FUNCTIONS� IS� NOT�DIFFICULT�� 0NCE�YOUkVE�
SEEN� HOW�SIM ILAR�THE�OVERALL� FORMATS�
OF�ALL� LIBRARY�OPERATIONS�ARE
� YOUk LL�
CHANGE�YOUR�MIND� ABOUT�THE� SYSTEM�
BEING� jDISJOINTEDk �� #ASICALLY�YOU�JUS T�
SHOVE� ANY�REQUIRED� PARAMETERS� INTO�
THE� RIGHT� REGISTERS� 	AS�DESCRIBED� IN�
THE� INCLUDES���"UTODOCS�.ANUAL

�
AND� THEN� USE�THE�APPROPRIATE�SYSTEM�
MACRO�TO�MAKE�THE�CALL� 	COLLECTING�
ANY�RESULT�WHICH�MAY�BE� RETURNED
�

)ERE� ARE� THE�OPERATIONS�WHICH� ��
THE�PROGRAM�WILL� CARRY�OUT�

�� 0PEN�THE� %04� LIBRARY
�� 0PEN�THE�GRAPHICS� LIBRARY
�� 0PEN�THE� *NTUITION� LIBRARY
�� *NITIALISE�A�/EW4CREEN�STRUCTURE
�� 0PEN� A�SCREEN
1 � 4ET�UP�PALETTE
�� 4ET�SOME� ARBITRARY�SCREEN� COLOUR
3 � %RAW�A� BOX�

1AUSE�BEFORE� FLOODING�THE� BOX�
"LLOCATE�A� BUFFER�FOR�THE� FLOOD�
OPERATIONS
*NITIALISE� THE�5MP3AS�STRUCTURE

��� -INK�THE�5MP3AS� INTO�THE�
3AST1ORT

��� 'LOODFILL� THE�BOX
��� 1AUSE�BEFORE�CLOSING
��� %EALLOCATE�THE�FLOOD� BUFFER
��� $LOSE�THE� SCREEN
��� $LOSE�THE� *NTUITION� LIBRARY
��� $LOSE�THE�(RAPHICS� LIBRARY
��� $LOSE�THE� %04� LIBRARY
��� &XIT�FROM�THE� PROGRAM

5HE�CODE� IS� CONTAINED� IN� THE�BOX�
ENTITLED� -ISTING�"�ON�TH IS� AND�THE�
PREVIOUS� PAGE��1"2

�
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2EB�5LOH?BK@E�TFKALT� 2EB�PVPQBJ�AO>TBO��COLJ�
WHICH�THE�4YSTEM�WINDOW

"�COLLECT�ON�
OL� ICONS

THE��NEMORY�

HOW�MUCH

(AVING�TAKEN�YOUR�BRAND�
NEW�"MIGA�OUT�OF�ITS� BOX�
AND� PLUGGED� IT� IN
� YOU�MAY�
WELL� BE�MORE�THAN� A� LITTLE�

BEWILDERED� AT�WHAT�CONFRONTS�YOU��
"LTHOUGH�THE�MACHINE� IS� ON� THE�
WHOLE�EASY�TO�USE
� THERE� ARE�A�HOST�
OF�CONCEPTS�TO� LEARN� BEFORE�YOU�CAN�
MAKE�FULL� USE�OF�IT�� )ERE�WE�AIM�TO�
OUTLINE�SOME�OF�THESE�FUNDAMENTALS�
TO� SAVE�YOU�TIME� AND�EFFORT� IN� COMING�
TO�GRIPS�WITH�YOUR�NEW�MACHINE��BUT�
ALWAYS� REMEMBER�THAT�THE�BEST�WAY�
TO� LEARN� ABOUT�THE�"MIGA� IS� TO�
EXPERIMENT�

7(!4� )3�! �#/-054%2�
"�COMPUTER�IS� A�MACHINE�WHICH�WILL�
FOLLOW�A�SET�OF�INSTRUCTIONS�� *T�CANNOT�
THINK
� BUT�MERELY�DOES�WHAT� IT� IS�TOLD��
5HE� INSTRUCTIONS�WHICH� IT�FOLLOWS�CAN�
COME�FROM� A� NUMBER�OF�SOURCES��
INSTRUCTIONS�HELD� INTERNALLY
� FROM�THE�
MAKERS�OF�THE� COMPUTER�� INSTRUCTIONS�
FROM� A�THIRD�PARTY�PROGRAM�WHICH� IS�
LOADED� IN� FROM� A�FLOPPY�DISK��
INSTRUCTIONS�FROM�YOU
� THE� USER
� TYPED�
IN� AT�THE� KEYBOARD��5HE� RESULTS
�
KNOWN� COLLECTIVELY�AS� jOUTPUTk 
� ARE�
SENT�EITHER�TO �THE� SCREEN
� TO �THE�
PRINTER�	IF�YOU� HAVE�ONE
�OR�TO �THE�
DISK� IN� THE� FLOPPY�DISK�DRIVE�

(/7 �$/%3� )4�7/2+�
8ELL
�WITHOUT�GETTING�CARRIED�AWAY����
AT�THE�HEART�O F�THE�MACHINE� IS�
SOMETHING�CALLED�THE�$ENTRAL�
1ROCESSING�6NIT�	$16
�� 5HIS� IS� THE�BIT�
WHICH� INTERPRETS� THE� INSTRUCTIONS� SENT�
TO � IT�	IN� A�VERY�SIMPLE� LANGUAGE�CALLED�
jMACHINE�CODEk
�AND�DOES�WHAT�THEY�
TE LL� IT�TO�� 5HE� INSTRUCTIONS�ARE�HELD� IN�
THE�COMPUTERkS�MEMORY�

-%-/29
5HE�CLASSIC�ANALOGY� IS�THAT�OF�
COMPARING�MEMORY�TO�MATCHBOXES��
*MAGINE�AN� INCREDIBLY�LONG�ROW�OF�
MATCHBOXES
�EACH�NUMBERED�AND�
EACH�WITH� SOMETHING� INSIDE� IT��5HE�
CONTENTS�O F�A�MEMORY� LOCATION� CAN�
BE�FOUND�OR�CHANGED�BY�REFERRING�TO�
THE�NUMBER�OF�THE� RELEVANT�
MATCHBOX
� OPENING� IT�AND�TAKING�A�
LOOK�	OR�PUTTING�SOMETHING�ELSE� IN
�� *N�
PRACTICE
� ALL� THAT�THESE�MATCHBOXES�
CONTAIN� IS�NUMBERS
� BUT�THESE�
NUMBERS�CAN� BE� UNDERSTOOD� BY�THE�
COMPUTER�AS�WORDS
� PICTURES�OR�
SOUND� 	OR� INDEED�THEY�CAN� BE� KEPT�AS�
NUMBERS
��5HERE�ARE�TWO�MAIN� TYPES�
OF�MEMORY�� 3".� AND�30.�� 3".�
	STANDING�FOR�3ANDOM�"CCESS�
.EMORY
� CAN� BE� ALTERED� AT�ANY�TIME�
BY�THE�COMPUTER�� 0NCE�THE� POWER� IS�
SWITCHED�OFF
� THE� CONTENTS�OF�3".�
ARE� jFORGOTTENk �� 30.� 	3EAD�0NLY�
.EMORY

� ON� THE�OTHER�HAND
� IS�NEVER�
CHANGED
� EVEN�WHEN�THE� POWER� IS

/M�H<9�B9LH�H<F99�D5;9G	�89DIHM�
98=HCF��@=::�(5AG<5K�5BGK9FG�5 �
BIA69F�C:�EI9GH=CBG�:F9EI9BH@M�
5G?98�6M�H<CG9�MDV�HC�H<9��A=;5
SWITCHED�OFF�� *T�CONTAINS�THE�BASICS�
OF�THE�OPERATING�SYSTEM�� �THE�SET�OF�
INSTRUCTIONS�WHICH�DETERMINE�THE�
OVERALL� BEHAVIOUR�OF�THE�MACHINE�AT�
ALL� TIMES�

.EMORY� IS�MEASURED� IN� UNITS�
KNOWN� AS�BYTES�� *N� EVERY�BYTE�A�
NUMBER�BETWEEN���AND�����CAN� BE�
HELD��5O�HOLD�BIGGER�NUMBERS
� OR�
MORE�COMPLEX� ITEMS�OF�INFORMATION
�
BYTES�ARE�JOINED�TOGETHER� INTO� LARGER�
UNITS�� .ORE�CONVENIENTLY
� MEMORY� IS�
SPOKEN� OF�IN� TERMS�O F�KILOBYTES� 	,
�OR�
.EGABYTES� 	.B
�� "�KILOBYTE� IS� � 
����
BYTES�� A�MEGABYTE� IS� �
����KILOBYTES�
OR�� 
���
����BYTES�� 5HE� REASON�THAT�
THEY�ARE� NOT�NICE� ROUND� , 
+ + + S�AND�
, 
+ + + ! + + + � LIES� IN� THE�ORGANISATION�OF�
BYTES�ACCORDING�TO�THE� RULES�OF�BINARY�
ARITHMETIC
� BUT�THA TkS� NOT� IMPORTANT�
RIGHT�NOW���

&!4�!'.53
1OSSIBLY�THE�MOST�COMMON�QUESTION�
WE�GET�ASKED�HERE�AT�"MIGA�4HOPPER�
IS�ABOUT�THE� 'AT�"GNUS�CHIP�� "GNUS� IS�
ONE�OF�SEVERAL� CUSTOM� CHIPS� INSIDE�
THE�"MIGA�DEDICATED�TO� PRODUCING�
GRAPHICS�AND�SOUND��8HEREAS�THE�
"MIGA�S� CENTRAL� PROCESSOR�CAN�
ACCESS�ALL� O F�THE�MEMORY� IN�THE�
MACHINE
� THE�"GNUS� CHIP� IS� LIMITED� TO�
A�MUCH�SMALLER�PORTION
� KNOWN� AS�
$HIP� 3".� 	SINCE� IT�CAN� BE�ACCESSED�
BY�THE�CUSTOM�CHIPS
�

*T� IS�HERE�THAT�GRAPHICS�
INFORMATION� 
� ���������

ACCESSES�THE�$HIP�3".
� IT� PREVENTS�
THE�"MIGAkS�CENTRAL� PROCESSOR�FROM�
DOING�SO�AT�THE� SAME�TIME�� #ECAUSE�
MUCH�OF�WHAT�A�PROCESSOR�DOES�
INVOLVES�ACCESSING�MEMORY
� THIS� HAS�
A�TENDENCY�TO�SLOW�THE� PROCESSOR�
DOWN�� .EMORY�WHICH� IS� NOT�$HIP�
3".
� ON�THE�OTHER�HAND
� CAN� BE�
ACCESSED� BY�THE� PROCESSOR�WHENEVER�
IT� LIKES
�WITHOUT�A� SPEED� PENALTY��"ND�
TH A TkS�WHY� IT�S � CALLED� 'AST�3".�

/OW
� THE�MORE�$HIP� 3".
� THE�
BETTER
� SINCE� IT�MEANS�THAT�MORE�
COMPLEX�GRAPHICS� CAN� BE�ON� SCREEN�
AT�ONCE
� BIGGER�AND�SMOOTHER�
ANIMATIONS� CAN� BE�PERFORMED� AND�
MORE� IMPRESSIVE� SOUND�SAMPLES�
USED�� 5HE� EARLY�"GNUS�CHIPS� COULD�
ACCESS� ���,�OF�$HIP�3".
� OR�HALF�OF�
A�MEGABYTE� 	THE�AMOUNT�OF�MEMORY�
THAT�COMES�WITH� AN�"MIGA����
��5HIS�
CHIP� IS�NUMBERED�����
� AND�WAS�
PRESENT�ON�"L000S�AND�EARLY�"�����
MACHINES�

"FTER�THAT�CAME�THE� 'AT�"GNUS
�
WITH� A�SHAPE�MORE� LIKE�THAT�O F�A�
SQUARE�AND� A�COUPLE�OF�EXTRA�
FEATURES��5HIS� IS�THE�ONE� IN�THE�
MAJORITY�OF�"MIGAS�� *TS� PART�NUMBER�
IS� ����� 	OR������FOR�THE�"MERICAN�
VERSION
�� -IKE� ITS� PREDECESSOR
� IT�CAN�
ACCESS����.B�OF�$HIP�3".�

*N�THE� LAST�YEAR�OR�SO
� "MIGAS�
HAVE�BEEN� RELEASED�WITH� AN� EVEN�
NEWER�"GNUS�CHIP��5HIS� IS� KNOWN� AS�
THE� 'ATTER�"GNUS
� AND� IT�CAN

MUST�BE�STORED��
"NYTHING�YOU� SEE�
ON�THE� SCREEN�
HAS�AN
EQUIVALENT�FORM�
INSIDE�THE�
"MIGAkS
MEMORY
� IN� $HIP�
3".
� AND� IT� IS�
"GNUS� 	AMONGST�
OTHERS
� THAT�
DOES�THE�JOB�OF�
CONVERTING�THIS�
INFORMATION� INTO�
THE� FORM�OF�A�
PICTURE�

5HE� REST�OF�
THE�"MIGAkS�
3".� 	AS�
OPPOSED�TO�
30.
� IS�TERMED�
'AST�3".��
8HENEVER�"GNUS

5HE�8ORKBENCH�MENU��AND�
SOMEONEkS�ABOUT�TO�TRY�DUPLICATING�A�
DISK�

RECOGNISE� �.B�OF�$HIP�3".�� *T�HAS�
PART�NUMBER�����A��"N� EVEN� NEWER�
VERSION� EXISTS
� ACCESSING��.B�OF�
$HIP� 3".
� BUT�TH IS� IS� ONLY�AVAILABLE�
FOR�THE� NEW�"MIGA������

)OPE�THA T�S � CLEARED�THINGS�UP�

7(!4 �!"/54�$)3+3�
%ISKS�CAN� BE�THOUGHT�OF�AS�
REMOVABLE�MEMORY��5HE�DIFFERENCE� IS�
THA T�THE� PROCESSOR�CANNOT�DIRECTLY�
ACCESS� ANYTHING�HELD�ON� A�DISK��
#EFORE� IT�CAN�GET� ITS� HANDS�ON� IT
� THE�
CONTENTS�OF�THE�DISK�MUST�BE�
jLOADEDk� INTO�THE�COMPUTERkS� 3".�

*NFORMATION� IS� STORED�ON� A�DISK� IN�
THE�FORM� OF�FILES�� "�FILE� IS�SIMPLY�A�
GROUPING�OF�RELATED� INFORMATION�WITH�A�
NAME�� 5HE� INFORMATION� IS� REFERENCED�
BY�USING�THE�FILE� NAME�

).&/2-!4)/.
5WO�TYPES�OF� INFORMATION�MAY�BE�HELD�
IN�MEMORY�AND�ON�DISKS��5HE�FIRS T�
TYPE� IS�THE� INFORMATION�WHICH�MAKES�
UP�A� PROGRAM�� "�PROGRAM� IS�A�
COLLECTION� OF� INSTRUCTIONS�FOR�THE�
COMPUTER�TO �FOLLOW��"S�WELL� AS� THE�
OPERATING�SYSTEM
�WHICH� IS� NEARLY�
ALWAYS� PRESENT
� THE�"MIGA�MAY�HAVE�
SEVERAL� PROGRAMS� jRUNNINGk� INSIDE� ITS�

CONTINUED�ON�PAGE���

5HE�WINDOW�TITLE �BAR�� USING�
THIS�THE�WINDOW�CAN�BE
MOVED�AROUND�THE� hE�EEN

..LAA
LLTJ44T4

�

5HE�FRONT�BACK �
GADGETS
�WHICH�
DETERMINE�
WHETHER�THE�
WINDOW�
APPEARS�IN�
FRONT�OF�OR�
BEHIND�ITS�
NEIGHBOURS

5HIS�ILLUSTRATION�SHOWS�THE�BASIC�COMPONENTS�OF�THE�"MIGA�SCREEN�
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CONTINUED�FROM�PAGE���

MEMORY�AT�ANY�ONE�TIME�� 5HESE�CAN�
INSTRUCT� IT�DO� SUCH�THINGS�AS�DRAW�
PICTURES�OR�OPERATE�A�SPREADSHEET�

5HE�SECOND�TYPE�OF� INFORMATION� IS�
KNOWN� AS� jDATAk�� 5HIS� IS� ALSO�HELD� IN�
3".
� BUT� INSTEAD� OF�PROVIDING�
INSTRUCTIONS�FOR�THE�$16
� IT� PROVIDES�
INFORMATION�ON�WHICH�THE� PROGRAMS�
MAY�OPERATE�� 'OR� INSTANCE
� A�
PROGRAM�WHICH� ADDS�TWO�NUMBERS�
TOGETHER�NEEDS� SOME�DATA� BEFORE� IT�
CAN� BE�OF�ANY�USE��5HESE�TWO�
NUMBERS�ARE�THE� PROGRAM�S� INPUT�
DATA��5HE� RESULT�O F�THE� ADDITION� IS� THE�
OUTPUT�DATA�� "NOTHER�EXAMPLE� IS�
GIVEN� BY�THE�%ELUXE�1AINT�PACKAGE��
5HIS� IS�A� PROGRAM�� "NY�KEY� PRESSES�
OR�MOUSE�MOVEMENTS�YOU� MAKE� ARE�
INPUT�DATA� FOR�THE� PROGRAM�� THE�
PICTURE�THAT� IS�GRADUALLY�DRAWN� IS�THE�
OUTPUT�DATA�� 0F�COURSE
� TH IS� PICTURE�
MAY�BE�SAVED�ON� TO�A�DISK�AT�ANY�
TIME
� AND� LOADED�BACK�AT�A�FUTURE�
DATE�� *N� SUCH� A�CASE
� THE�PICTURE�HAS�
NOW�BECOME� INPUT�DATA�FOR�THE�
PROGRAM�� "S�YOU�CAN� SEE
� THE�
DISTINCTION� BETWEEN� INPUT�AND�OUTPUT�
DATA�CAN�BECOME�SOMEWHAT�BLURRED�

7 )- 0
*N� DAYS�OF�YORE
� PEOPLE� USED�TO�
CONTROL� COMPUTERS�EXCLUSIVELY�BY�
KEYBOARDS�� #ECAUSE�OF�THE� RELATIVELY�
NEW�8*.1�	WINDOWS
� ICONS
� MENUS
�
POINTER
� SYSTEM
� MANY�TASKS�CAN� BE�
GREATLY�SPEEDED� UP�AND� PERFORMED� IN�
A�MORE� INTUITIVE�MANNER�	HENCE�THE�
NAME�OF�THE� PART�O F�THE�"MIGAkS�
OPERATING�SYSTEM�THAT�DEALS�WITH�
THIS�� *NTUITION
�

"LL� DISKS
� PROGRAMS�AND� RELATED�
COLLECTIONS�OF�DATA�ARE�DISPLAYED�ON�
THE�SCREEN� AS�SMALL� PICTURES
� KNOWN�
AS� ICONS�� 5O�PREVENT�THINGS�GETTING

WINDOWkS� BORDERS�THAT� REPRESENT�
THESE�FUNCTIONS��8INDOWS�MAY�BE�
NESTED� HIERARCHICALLY� INSIDE�EACH�
OTHER�BY�MEANS�OF�DRAWER� ICONS��
8HENEVER�A�DRAWER� ICON� IS� OPENED
� A�
NEW�WINDOW� IS�DRAWN�WITH� ITS�OWN�
ICONS�WITHIN� IT�

*CONS�ARE�ACCESSED�WITH� THE�
SCREEN� POINTER
�WHICH� IS�MOVED�
ACROSS�THE�SCREEN�BY�MOVING�THE�
MOUSE�ACROSS�THE�DESK�� 0NCE�THE�
POINTER� IS� ABOVE�AN� ICON
� THAT� ICON�
CAN� BE�ACCESSED�BY�PRESSING�THE� LEFT�
MOUSE�BUTTON� TWICE� IN� QUICK�
SUCCESSION� 	A� PROCESS�TERMED�
jDOUBLE�CLICKINGk
�� 5HE�EFFECTS�OF�THIS�
WILL� VARY�DEPENDING�ON�THE� ICON� IN�
QUESTION�� IN� THE�CASE�OF�A�DISK�OR�
DRAWER� ICON
� A�WINDOW�WILL� BE�
OPENED�� IN� THE�CASE�OF�A� PROGRAM� 	OR�
jTOOL�

� THE� PROGRAM�WILL� BE� LOADED�
FROM�DISK� INTO� 3".� AND� RUN� 	IN� OTHER�
WORDS
� THE�"MIGA�WILL� START�TO �FOLLOW�
THE� INSTRUCTIONS�CONTAINED� IN� THE�
PROGRAM
�� CLICKING�ON� A�DATA� ICON� 	OR�
jPROJECTk
�WILL� RESULT� IN�THE�DATAkS�
CORRESPONDING�PROGRAM� OR�TOOL� BEING�
LOADED�FROM�DISK�ALONG�WITH� THE�DATA�
ON�WHICH� IT�WILL� BEGIN� TO�OPERATE��5HE�
POINTER� IS� ALSO� USED�TO�CONTROL� A�
WINDOWkS�GADGETS
� BUT� IN� TH IS�CASE�
THE� LEFT�MOUSE� BUTTON� NEED� ONLY�BE�
PRESSED� ONCE�

"�SPECIAL� TYPE�OF�ICON�THAT�YOU�
SHOULD�BE�AWARE�OF� IS�THE� jTRASHCANk�
ICON�� 0THER� ICONS�MAY�BE�MOVED�
INSIDE�HERE�BY�PLACING�THE� POINTER�
ABOVE�THEM
� PRESSING�AND� KEEPING�
PRESSED�THE� LEFT�HAND�MOUSE� BUTTON
�
AND�MOVING�THE� POINTER�AND� ICON� UNTIL�
THEY�ARE�ABOVE�THE�TRASHCAN��
3ELEASING�THE�MOUSE� BUTTON� RESULTS�
IN� THE� ICON� BEING�DUMPED� IN� THE�
TRASHCAN��5HE�CONTENTS�OF�THE�
TRASHCAN�CAN� BE� REVEALED� BY�CLICKING

3XRSDL� 2DPTDRS

5HE�4HELL�PROVIDES�A�COMMAND�LINE�INTERFACE�TO�THE�
"MIGA
�SIMILAR�TO�THAT�USED�ON� *#.�1$�COMPATIBLES�

AND�WITH�8ORKBENCH� LOADED� IN� 3".�
	8ORKBENCH� IS� THE� PART�O F�THE�
"MIGAkS�OPERATING�SYSTEM�WHICH� IS�
NOT�HELD� PERMANENTLY� IN� 30.

� A�
BASIC� SET�OF�MENUS�ARE�AVAILABLE�
WHICH�ENABLE�YOU�TO�DO�SUCH� USEFUL�
THINGS� AS�COPY�DISKS�AND� SO�FORTH��
.OST� PROGRAMS�HAVE�THEIR�OWN�
CUSTOM� SET�OF�MENUS
� RELATING�TO�THE�
PARTICULAR�THINGS� THAT�THE� PROGRAM� IS�
USED� FOR�

.ENUS�ARE�DISPLAYED� AT�THE�TOP�
OF�THE�SCREEN�� 1RESSING�THE� RIGHT��
HAND�MOUSE� BUTTON� 	AND� KEEPING� IT�
PRESSED
� REVEALS�THE�TITLE �OF�EACH�
AVAILABLE�MENU� IN� THE�WHITE� BAR�AT�
THE�TOP�� .OVING�THE�POINTER�UP�TO �ONE�
OF�THESE�TITLES�	WITH�THE�MOUSE�
BUTTON� STILL� PRESSED
�WILL� CAUSE�THE�
"MIGA�TO�DISPLAY�THE� LIST�O F�OPTIONS� IN�
A�BOX�BENEATH�THE�TITLE ��"S�THE�
POINTER� IS�MOVED�DOWN�TH IS� BOX
� EACH�
OF�THE�OPTIONS�WILL� BE�HIGHLIGHTED� IN�
TURN�� 3ELEASING�THE� RIGHT�HAND�MOUSE�
BUTTON�WITH�ONE�OF�THE�OPTIONS�
HIGHLIGHTED�WILL� RESULT� IN� THAT�OPTION�
BEING�EXECUTED�

"LTHOUGH� NOT�MENTIONED� IN� THE�
8*.1�ACRONYM
� ANOTHER�ASPECT�OF�
THE�SYSTEM� IS�THE� jREQUESTERk �� "�
REQUESTER� IS� A�BOX�THAT�APPEARS�ON�
THE�SCREEN�DURING�AN� OPERATION�� �
USUALLY�A�DANGEROUS�ONE�SUCH� AS�
ERASING�A�DISK�� �DISPLAYING�A� SMALL�
AMOUNT�OF�TEXT�AND� ASKING�THE� USER�
FOR�WHAT� IS� NORMALLY�A�YES�OR�NO� REPLY��
*N�THE� CASE�OF�ERASING�A�DISK
� THE�TEXT�
WILL� SAY� j0K�TO� INITIALISE�VOLUME�
<NAME�OF�DISK>� 	ALL� DATA�WILL� BE�
ERASED
 k ��5WO�GADGETS�ARE�
DISPLAYED
� ONE�WITH� j$ONTINUEk�
WRITTEN� IN� IT
� THE�OTHER�DISPLAYING�
j$ANCELk�� 5HE�OPTION�YOU�WANT� IS�
SELECTED�BY�MOVING�THE� POINTER�OVER�
THE� RELEVANT�BOX�AND� PRESSING�ONCE�
ON�THE� LEFT�HAND�MOUSE�BUTTON�

-5,4)
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0NE�OF�THE�"MIGAkS� SPECIAL� FEATURES�
THAT�YOU�VE�NO�DOUBT� HEARD� ABOUT� IS�
MULTI�TASKING�� 5HE�"MIGA� IS�UNIQUE�
AMONGST�HOME�COMPUTERS� IN� HAVING�
TH IS� FEATURE�� IN� FACT� I T kS� NOT�UNTIL�YOU�
BEGIN� TO � LOOK�AT�COMPUTERS�VERY�
MUCH�MORE�EXPENSIVE� THAN�THE�
"MIGA�THAT�YOU�WILL� NORMALLY�FIND�
SUCH� A�THING�

#UT�WHAT� IS� IT �#ASICALLY
� MULTId
TASKING� IS�THE�ABILITY�TO � RUN� MORE� THAN

ONE� PROGRAM� AT�THE�
SAME�TIME��5HIS�
MAY�NOT�SEEM� LIKE�
A�BIG�DEAL�� AFTER�ALL
�
THERE� IS�ONLY�ONE�OF�
YOU� CONTROLLING�THE�
THING
� AND�YOU�
CANkT �CONTROL� MORE�
THAN� ONE� PROGRAM�
AT�A�TIME��5HERE�
ARE�ADVANTAGES�TO�
MULTI�TASKING
�
THOUGH�

"T� ITS� SIMPLEST
�
MULTI�TASKING�ALLOWS�
SEVERAL� PROGRAMS�

TO� BE� RUNNING� IN� RRFEMORY
�WAITING�FOR�
YOU
� THE� USER
� TO �USE�THEM��:OU� CAN�
BE�WORKING�ON�ONE�OF�THESE�
PROGRAMS
� A�WORD� PROCESSOR�FOR�
INSTANCE
� AND� SUDDENLY� REALISE�THAT�
YOU� NEED�TO�DO�SOME�MATHEMATICS�
SO� THAT�YOU� CAN� PUT�THE�ANSWERS�TO�
SOME�CALCULATIONS� IN�YOUR�DOCUMENT��
0RDINARILY
� YOU�WOULD� HAVE�TO�QUIT�OUT�
OF�THE�WORD� PROCESSOR
� LOAD�UP�THE�
CALCULATOR�PROGRAM� 	0,
� *kM�
ASSUMING�YOU�DONkT � HAVE�A� POCKET�
CALCULATOR
� BUT�YOU� GET�THE� IDEA

� DO�
YOUR�SUMS�AND�WRITE�DOWN�THE�
ANSWERS
� THEN� QUIT�OUT�OF�THE�
CALCULATOR�AND� LOAD�YOUR�WORD�
PROCESSOR� AGAIN
� LOAD� IN�YOUR�
DOCUMENT
� FIND�WHERE�YOU�WERE� IN� IT�
AND�TYPE� IN� THE� ANSWERS� FROM�YOUR�
PIECE�OF�PAPER��2UITE�A� HASSLE��8ITH�
THE�"MIGA
� THE� CALCULATOR�COULD� HAVE�
BEEN�WAITING� IN�THE�BACKGROUND� ALL�
ALONG
� EAGER�TO� HELP�YOU�OUT��"�
COUPLE�OF�MOUSE�CLICKS�BRINGS� IT� INTO�
ACTION
� AND� YOU� CAN�GET�YOUR�RESULTS�
THERE� AND�THEN��"GAIN
� A� COUPLE�OF�
MOUSE�CLICKS�BRINGS� BACK�THE�WORD�
PROCESSOR
� EXACTLY�WHERE�YOU� LEFT� IT��
8ITH�MORE�SOPHISTICATED�SOFTWARE
�
YOU�WILL� OFTEN� FIND�THAT�THE�DATA�CAN�
BE� DIRECTLY�TRANSFERRED�FROM�ONE�
PROGRAM�TO�ANOTHER
� SAVING�YOU�EVEN�
MORE�WORK�

"NOTHER�ADVANTAGE�OF�MULTId
TASKING� IS� IN� RUNNING�PROGRAMS�WHICH�
REQUIRE� LITTLE� OR�NO� USER� INPUT�� 'OR�
INSTANCE
� YOU�COULD� SET�A� LANDSCAPE�
GENERATOR�GOING
� AND� MEANWHILE�GET�
ON�WITH� ADDING�UP�YOUR�FAMILY�
ACCOUNTS�OR�WHATEVER�

5HEORETICALLY
� THERE� IS� NO� LIM IT�TO�
THE� NUMBER�OF�PROGRAMS�YOU� CAN�
HAVE� RUNNING�AT�ONCE�� *N� PRACTICE
� THE�
NUMBER� IS� LIMITED� BY�YOUR�AVAILABLE�
MEMORY�� EACH� PROGRAM� REQUIRES� ITS�
SHARE�� "LSO
� THE�MORE� PROGRAMS�THAT�
ARE� RUNNING
� THE� SLOWER�THE�MACHINE�
BECOMES�OVERALL�� 5HIS� IS� BECAUSE�OF�
THE�WAY�MULTI�TASKING�WORKS�

5HE�CENTRAL� PROCESSOR�OF�A�
MACHINE� LIKE�THE�"MIGA�CAN�ONLY�DO�
ONE�THING�AT�A�TIME�� "�PART�OF�THE�
"MIGA�S�OPERATING�SYSTEM� KNOWN� AS�
&XEC� 	FOR�&XECUTIVE
� DECIDES�WHAT�THE�
PROCESSOR�WILL� DO�NEXT�� *T� LOOKS�AT�ALL�
O F�THE� PROGRAMS� RUNNING
� AND�GIVES�
EACH� OF�THEM� IN� TURN� A� LITTLE�SLICE�OF�
THE� PROCESSORkS�TIME��5HIS� SWAPPING�
FROM�ONE� PROGRAM�TO�ANOTHER

"�SYSTEM�REQUESTER
�GIVING�A�CHANCE�TO

TOO� CLUTTERED
� THE� SCREEN� IS�DIVIDED�
INTO�SMALL� SECTIONS�CALLED�WINDOWS
�
IN�WHICH� THE� ICONS� RELEVANT�TO �THAT�
WINDOW�ARE�DISPLAYED�� &ACH�WINDOW�
MAY�BE�OPEN�OR�CLOSED� 	IN�WHICH�
CASE� IT� REVERTS�TO �EITHER�A�DISK�OR�A�
DRAWER� ICON

� MOVED� AROUND� RELATIVE�
TO �THE�SCREEN
� MOVED� IN� FRONT�OF�OR�
BEHIND� OTHER�WINDOWS�ON�THE� SCREEN
�
AND� RESIZED�TO�DISPLAY�MORE�OR� LESS�
INFORMATION�� "LL� O F�THIS�MAY�BE�DONE�
BY�MEANS�OF�GADGETS�� �SMALL�
GRAPHICAL� SYMBOLS�AROUND�EACH

RECONSIDER�

ON� IT� IN� THE�SAME�WAY�AS�YOU�WOULD�
CLICK�ON� A�DRAWER� ICON��5HE�DIFFERENCE�
IS�THAT�THE�TRASHCAN�MAY�BE�EMPTIED
�
IN�WHICH� CASE� ALL� OF� ITS� CONTENTS�ARE�
GONE�FOR�GOOD�� )ANDLE�WITH� CARE�

.ENUS�ARE�ANOTHER� INNOVATION� OF�
THE�8*.1�SYSTEM�� .ENUS�ARE�A� LIST�
O F�OPTIONS�DISPLAYED� IN� A�TEXT� BOX
�
SELECTED� BY�MEANS�OF�THE� POINTER�� *N�
TH IS�WAY
�MORE�COMPLEX�OPERATIONS�
CAN� BE� PERFORMED�WITH�THE�MOUSE�
AND�WITHOUT�RECOURSE�TO�THE�
KEYBOARD��8HEN�FIRS T�SWITCHED�ON
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5HE�DISPLAY�YOU�CAN�EXPECT�WHEN�COPYING�	DUPLICATING
�A�
DISK��"�DISK�IS�DIVIDED�UP� INTO����CYLINDERS
�MOST�OF�WHICH

HAPPENS�SO� FAST�
THAT�AL�� OF�THE�
PROGRAMS�SEEMS�
TO�BE� RUNNING�AT�
ONCE�� *T kS�ALL�VERY�
CLEVER
� ESPECIALLY�
WHEN�YOU� CONSIDER�
THAT�&XEC� ITSE LF�IS�
JU S T�ONE�AMONGST�
THE�MANY�
PROGRAMS� RUNNING�
IN� TH IS�WAY�

5O�BE�FAIR
�
THERE�ARE�A�COUPLE�
OF�DISADVANTAGES�
TO�MULTI�TASKING�
5HE�FIRS T�IS�THAT� IT� IS�OFTEN�
UNNECESSARY�� *T�CAN�BE� USEFUL
� BUT�
ORE�OFTEN�THAN� NOT�YOU�WILL�WANT�TO�
USE�YOUR�COMPUTER�FOR�ONE�JOB�AT�A�
TIME�� #UT�BECAUSE�MULTI�TASKING� IS�
SUCH� A�COMPLEX�BUSINESS
� IT�MEANS�
THAT�THE�"MIGAkS�OPERATING�SYSTEM� IS�
MUCH�BIGGER�AND�COMPLEX�THAN� IT�
MIGHT�OTHERWISE� BE��"ND�TH IS�MEANS�
THAT� IT� IS�MORE� LIKELY�TO �FAIL� OVER�
OCCASIONALLY
�WHICH� LEADS�US�ON�TO�
THE�SECOND� DISADVANTAGE�� CRASHING��
0N� MINI� AND�MAINFRAME�COMPUTERS
�
WHICH� AS�WELL� AS�BEING�MULTI�TASKING�
ALSO�SUPPORT�SEVERAL� USERS
� EACH�
PROGRAM� IS�WELL� PROTECTED�FROM� ALL� OF�
THE�OTHERS� RUNNING�AT�THE� SAME�TIME��
5HAT�WAY
� IF�ONE� PROGRAM�CRASHES
�
THE� REST�CAN�GO�ON� UNHARMED��8ITH�
THE�"MIGA
� THOUGH
� TH IS� IS� NOT�THE�
CASE�� *T� IS� POSSIBLE�FOR�A� ROGUE�
PROGRAM�TO�EFFECT�ANY�OTHERS�THAT�
MAY�BE� PRESENT�� *N�GENERAL
� IF�ONE�
PROGRAM�CRASHES�ON�THE�"MIGA
� THEY�
ALL� CRASH� AND�THE�MACHINE� HAS�TO�BE�
RE�BOOTED�� *F�YOU�VE�BEEN�ENTERING�
YOUR�ACCOUNTS�FOR�THE� LAST�HOUR�AND�A�
HALF�WHEN�YOUR�.ANDELBROT� PROGRAM�
DECIDES�TO �CRASH
� ALL� O F�YOUR�TYPING�
WILL� BE� LOST�� 5HIS� IS�ONE�GOOD�
ARGUMENT�FO R�SAVING�YOUR�WORK�TO�DISK�
AT� REGULAR� INTERVALS�

$01:*/(�%*4,4
5HE�FIRS T�THING�THA T�YOU� SHOULD�DO�
AFTER�UNPACKING�YOUR�NEW�"MIGA� IS�TO�
MAKE�COPIES�OF�YOUR�8ORKBENCH� AND�
&XTRAS�DISKS��5HIS� ADVICE�ALSO�
APPLIES� TO�ANY�OTHER�DISKS�THAT�YOU�
GET�� �ALTHOUGH�MOST�GAMES�AND�
SOME�SERIOUS�SOFTWARE�WON�T�ALLOW�
YOU�TO�DO�TH IS� IN� THE� INTERESTS�OF�
PREVENTING�PIRACY�

$OPYING�DISKS� IS�A�GOOD� IDEA�
BECAUSE�DISKS� HAVE�A�TENDENCY�TO�
GET�CORRUPTED� AND� LOSE�WHATEVER�IS�
STORED�ON�THEM�FROM�TIME�TO�TIME��
"LWAYS�USE�THE�BACKUP�COPIES�THAT�
YOU� HAVE�MADE
� AND�STORE�THE�
ORIGINALS� IN� A�SAFE� PLACE�AGAINST�THE�
EVENTUALITY�THAT�YOUR�BACKUPS�FAIL�

$OPYING�DISKS�ON� THE�"MIGA� IS�
EASY
� ALTHOUGH� IF�YOU�ONLY�HAVE�ONE�
DISK�DRIVE� IT�CAN�TAKE�A� LITTLE�BIT�OF�
TIME�� *N� THE� FOLLOWING�DESCRIPTION
� *�LL�
ASSUME�THA T�YOU�ONLY�HAVE�ONE�
FLOPPY�DISK�DRIVE�

'IRST
� BOOT�THE�MACHINE�UP�AS�
NORMAL� 	THIS� SIMPLY�MEANS� jSWITCH� IT

ON� AND� PUT� IN�THE�8ORKBENCH�DISK�
WHEN�YOU� ARE�TOLD�TO �DO�SO k
��5HEN�
INSERT�THE�DISK�THAT�YOU�WANT�TO�COPY��
.OVE�THE� POINTER�OVER�THE�DISK�S�
ICON
� AND� CLICK�ON� IT�ONCE�WITH�THE�
LEFT�HAND�MOUSE�BUTTON�� 5HE� ICON�
SHOULD� CHANGE�COLOUR�� /OW
� USING�
THE� RIGHT�HAND�MOUSE�BUTTON
� GO� TO�
THE�8ORKBENCH�MENU� AT�THE� TOP�OF�
THE�SCREEN� AND� SELECT�THE�%UPLICATE�
OPTION��"�REQUESTER�WILL� APPEAR�
ASKING�YOU�TO� REPLACE�THE�8ORKBENCH�
DISK�� %O�THIS��5HERE� IS� NO�NEED� TO�
CLICK�ON� THE� j3ETRYk� BOX�	ALTHOUGH�YOU�
CAN� IF�YOU� REALLY�WANT
�� THE�"MIGA�WILL�
REALISE�WHEN�YOU� HAVE� INSERTED�THE�
CORRECT�DISK�

:OU�WILL� THEN� BE�ASKED�TO� INSERT�
THE�DISK�THAT�YOU�WANT�TO �COPY�
)AVING�DONE�THIS
�YOU�WILL� BE�ASKED�
TO� INSERT�THE� j4063$&k� DISK�� "CTUALLY
�
TH IS� IS�EXACTLY�THE�SAME�AS�THE�DISK�
THAT�YOU�WANT�TO �COPY
� IF �YOU� ARE�SURE�
YOU� HAVE� INSERTED�THE� RIGHT�ONE
� CLICK�
ON�THE�$ONTINUE�GADGET� IN� THE�
REQUESTER�WITH�THE� LEFT�HAND�MOUSE�
BUTTON��5HE�"MIGA�WILL� START� READING�
THE� INFORMATION� FROM�THE�DISK
�
KEEPING�YOU� INFORMED� AS�TO� HOW�
MUCH�OF�THE� READING� IT�HAS�DONE�AND�
HOW�FAR�IT�STILL� HAS� TO�GO�

"FTER�A�TIME
�YOU�WILL� BE�ASKED�TO�
INSERT�THE� j50k� DISK�� *NSERT�A�SPARE�
DISK
� BUT�BE�SURE�THAT�THERE� IS�
NOTHING�ON� IT�WHICH�YOU�WANT�TO� KEEP
�
SINCE�ALL� O F�ITS� ORIGINAL� CONTENTS�WILL�
BE� LOST�� 0NCE�THIS� DISK� IS� INSERTED
�
CLICK�ON�THE�$ONTINUE�GADGET��5HE�
"MIGA�WILL� START�WRITING�THE�NEW�
INFORMATION� TO�THE�DISK�

0NCE�TH IS� IS� DONE
� YOU�WILL� BE�
ASKED�TO� INSERT�THE�4063$&�DISK�
AGAIN��5HIS� PROCESS�OF�SWAPPING�
DISKS�WILL� CONTINUE�UNTIL� THE�WHOLE�OF�
THE�ORIGINAL� DISK�HAS�BEEN� READ� AND�
SUSBEQUENTLY�WRITTEN� TO�THE�NEW�DISK��
"FTER�THIS
� THE�NEW�DISK�WILL� BE�
NAMED� AS� jCOPY�OF�<NAME�OF�
ORIGINAL>k �

*T� IS� USUALLY�A�GOOD� IDEA�TO�
RENAME�THE�DISK�AS�SOMETHING�MORE�
SENSIBLE��5O�DO�THIS
� SELECT�THE�DISK�
BY�CLICKING�ONCE�ON� ITS� ICON�WITH� THE�
LEFT�HAND�MOUSE�BUTTON
� THEN�GO�TO�
THE�8ORKBENCH�MENU�AND�SELECT�THE�
3ENAME�OPTION�� %ELETE�THE�TEXT�OF�
THE�OLD�NAME� IN� THE�BOX�PROVIDED
�
AND�THEN� TYPE� IN�THE� NAME�BY�WHICH�
YOU�WANT�TO� REFER�TO �THE�DISK��8HEN

YOU� ARE�DONE
� PRESS�THE� <3ETURN>� KEY�
AND�THE�WHOLE� PROCESS� IS�FINISHED�

+���*��##
"LTHOUGH�MOST�THINGS�THAT�WOULD�
ORDINARILY� REQUIRE�A�KEYBOARD� CAN� BE�
DONE�ON�THE�"MIGA�USING�THE�MOUSE�
AND�8*.1�SYSTEM
� THERE�ARE�
NEVERTHELESS� HIDDEN�DEPTHS�WHICH�
CAN� ONLY�BE� ACCESSED� BY�MEANS�OF�
GOOD�OLD� TYPING��5HESE�FUNCTIONS�ARE�
PERFORMED�BY�USING�THE�4HELL
�WHICH�
HAS� AN� ICON�THAT� LOOKS� LIKE�A�
MINIATURE�WINDOW�

0LDER�VERSIONS�OF�8ORKBENCH�
	VERSION� , # - � AND�BELOW
�DONkT �HAVE� A�
4HELL�� *NSTEAD
� THEY�HAVE�A�$-*�
	STANDING�FOR�$OMMAND� -INE�
*NTERFACE

�WHICH�WORKS� IN� PRETTY�
MUCH�THE� SAME�WAY�BUT� LACKS�SOME�
OF�THE�4HELLkS�MORE�ADVANCED�
FEATURES�AND� IS�THEREFORE�A� BIT�MORE�
AWKWARD�TO� USE�� 5HE�$-*kS� ICON� LOOKS�
JU S T� LIKE�THAT�OF�THE�4HELL
� AND�MAY�
BE�FOUND� IN� THE�4YSTEM�DRAWER�OF�THE�
8ORKBENCH�DISK�� *F�IT� IS� NOT�VISIBLE
�
THE�1REFERENCES� ICON�MUST�BE�CLICKED�
ON� 	INSIDE�THE�1REFERENCES�DRAWER
��
0NCE� LOADED
� 1REFERENCES�WILL� DISPLAY�
A�SCREEN�FULL� O F�OPTIONS
� ONE�OF�WHICH�
WILL� REFER�TO�THE�$-*�� $LICK�ON�THIS
�
AND� NEXT�TIME�YOU� LOOK� IN� THE�4YSTEM�
DRAWER�THE�$-*�WILL� BE�THERE
� READY�
AND�WAITING�

$LICKING�TWICE�ON�THE�4HELL� OR�$-*�
ICON�WILL� OPEN� A�TEXT�WINDOW�ON�THE�
SCREEN�� *T� IS�GENERALLY�A�GOOD� IDEA�TO�
ENLARGE�TH IS �WINDOW�SO�THAT� IT�TAKES�
UP�ALL� OF�THE�SCREEN
� SINCE�A� LOT�OF�
TEXT�CAN� BE�GENERATED�WHEN�YOU� ARE�
WORKING�HERE�

"�FULL� DESCRIPTION�OF�WHAT�CAN�BE�
DONE� IN� THE�4HELL� IS� REALLY�BEYOND�THE�
SCOPE�OF�TH IS� SECTION
� BUT�WE�LL� GIVE�
YOU� A�QUICK�TASTER�� 0NE�OF�THE�MOST�
USED�COMMANDS� IS�THE� jDIRECTORYk

COMMAND
�WHICH�GIVES�A� LIS T�O F�FILES�
	PROGRAMS�AND�COLLECTIONS�OF�DATA
�ON�
A�DISK��8HEN�THE�4HELL�OPENS
� YOU�
ARE�PRESENTED�WITH� A� jPROMPTk� INSIDE�
THE�WINDOW��"T�THIS� PROMPT
� TYPE�THE�
WORD� jD IRk� AND� PRESS�THE� <3ETURN>� KEY�

5HE�DISK�WILL�WHIRR
� AND�YOU�WILL�
BE�GIVEN� A� LIS T�O F�ALL� O F�THE�FILES�ON�
THE�DISK��:OU�MAY�BE� SURPRISED� TO�
FIND� THAT�THERE�ARE�A� IOT�MORE�FILES�
THAN�THERE�ARE� ICONS�WHEN�VIEWED�
FROM�AN� ORDINARY�WINDOW�� 'OR�A�FILE�TO�
BE� SHOWN�AS� AN� ICON
� IT�MUST�HAVE�A�
CORRESPONDING�FIIE�WITH�THE�SAME�
NAME�BUT�FOLLOWED�BY�THE�CHARACTERS�
j�INFO k �� 5HIS�SECOND�FILE�CONTAINS�
INFORMATION�ABOUT�THE� ICON
� SUCH� AS�
WHAT� IT� LOOKS� LIKE
� WHAT�KIND�OF�FILE � IT�
REPRESENTS
� AND�WHERE�ON�THE�SCREEN�
IT�SHOULD� BE�DISPLAYED�

4OME� FILENAMES�HAVE�THE�
CHARACTERS� j	DIR
k� AFTER�THEM��5HIS� IS�
NOT�PART�O F�THE�NAME
� BUT�AN�
EXPLANATION� THAT�THE� FILE� IN� QUESTION�
IS� NOT�A�FILE� AT�ALL� BUT�A�DIRECTORY��"�
DIRECTORY�IS�EXACTLY�THE�SAME�AS�A�
8ORKBENCH�DRAWER��5HINGS�ARE� HELD�
WITHIN� IT�� 'OR�EXAMPLE
�ON�THE�
8ORKBENCH�DISK�THERE� IS� A�DIRECTORY�
CALLED� jC k� 	STANDING�FOR� jCOMMANDSk
��
5HIS� IS� NOT�VISIBLE�EXCEPT�FROM�THE�
4HELL
� BECAUSE�THERE� IS�NO�
CORRESPONDING� jC�INFO k� FILE� AND�
THEREFORE�NO� ICON��5O�FIND�OUT�WHAT�IS�
IN�TH IS�DIRECTORY
� TYPE� jDIR�C k� AND�
PRESS� <3ETURN>��8HAT� IS�DISPLAYED� IS�
A� LIS T�O F�FILES�� *N�TH IS�CASE
� EACH� OF�
THEM� IS� A�PROGRAM�WHICH�YOU�CAN� RUN�
BY�TYPING� ITS� NAME� IN� AT�THE�4HELL�
PROMPT�� *F�YOU� LOOK�CLOSELY
� YOU�WILL�
FIND� A�COMMAND�CALLED� jD IRk 
�WHICH� IS�
THE�ONE�YOU�HAVE� BEEN�USING�TO� LOOK�
AT�THE�8ORKBENCH�D ISKkS�CONTENTS�
'OR�MORE� INFORMATION� ABOUT�THE�4HELL
�
CHECK�OUT�.ARK�4MIDDYkS� MONTHLY�
"MIGA%04�COLUMN����

).�.%84�-/.4(�3�)335%���
&VERY�MONTH�IN��D @>8�/?FGG<I�N < �
PRINT����PAGES�OF�"MIGA�"NSWERS�� �
ANSWERS�FOR�EVERYONE�FROM�
BEGINNERS�TO�EXPERTS�� *F�YOU�HAVE�A�
QUESTION
�FILL� IN�THE�FORM�ON�PAGE����
AND�POP�IT�IN�THE�POST�TO�US�

"MONGST�THE�QUESTIONS�WE�
INTEND�TO�ANSWER�IN�NEXT�MONTHkS�
ISSUE�ARE�THE�FOLLOWING�

o � l)OW�DO�*�WRITE�AN�ADVENTURE�
GAME� IN�".04 �*kVE�DESIGNED�THE�
BASIC�GAME�PLAY
�BUT�WHEN�IT �COMES�
TO�PROGRAMMING�IT
� *�HAVENkT �A�CLUE�
WHERE�TO�BEGIN��

o � l I�NEED�A�COMPUTER�ON�WHICH� *�
CAN�TYPE�TEX T�IN�THE�$YRILLIC�
ALPHABET��4HOULD�*�BUY�AN�"MIGA m

o �l *kVE�HEARD�THAT�THE�"���kS�146�
IS�NOT�POWERFUL�ENOUGH�TO�DRIVE�
MORE�THAN��.B�OF�3".�AND�A�SINGLE

FLOPPY�DRIVE �8HAT�WOULD�HAPPEN�IF�*�
UPGRADED�THE�POWER�SUPPLY �k

o � l8HY�DOES�MY�MACHINE�(URU�
EVERY�TIME���ASK�IT �TO�PRINT m

e�l * kM�USING�A�����1$�AT�WORK
� AND�
*�VE�HEARD�THAT�THE�,$4�1OWER�1$�
BOARD�IS�THE�BEST�OPTION�FOR�THE�
"����� �IS�THIS�TRUE�AND�WHY m

o �l8HY�WONkT �MY�MACHINE�BOOT�
FROM�THE�RECOVERABLE�3".�DRIVE m

o � l8HEN�*�SET�MY�BATTERY�BACKED��
UP�CLOCK�FROM�PREFERENCES
� IT�
REFUSES�TO�KEEP�THE�CORRECT�TIME
�
EVEN�THOUGH� *�KNOW�THE�BATTERY�IS�
FULLY�CHARGED��8HY m

o � l$AN�YOU�RECOMMEND�A�GOOD�
��.B�HARD�DRIVE�� �*�CAN�T�GET�A�
STRAIGHT�ANSWER�FROM�ANYONE m

".*("�4)011&3�o �*446&���o �+"/6"3:�����
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�*T�S�ASTONISHING�WHAT�YOU�CAN�
ACHIEVE�WITH�A�LITTLE�TIME�AND�EFFORT�
ON�YOUR�"MIGA�� *F�YOU�RE�A�BEGINNER
�
THEN�LOOK�NO�FURTHER�� *�M�HERE�TO�SORT�
OUT�SOME�OF�THOSE�NIGGLING�LITTLE�
PROBLEMS�YOU�MAY�ENCOUNTER��

(ARY�8HITELEY

) F �+ULIUS�$AESAR�HAD�THE�
TECHNOLOGY�WEkVE�GOT�TODAY�YOU�
CAN� BET�THA T�HIS� SUITCASE�WOULD�
HAVE�BEEN� BURSTING�WHEN� HE�

RETURNED� TO� 3OME� AFTER� HIS� &UROPEAN�
TOUR�� .ULTI�MEDIA� PRESENTATIONS�FOR�
THE�GENERALS
� SOME�$HARLTON� )ESTON�
MOVIES�FOR�THE� KIDS� AND� A� FEW�TAPES�
HEkD� RATHER� NOT� LET�THE�WIFE� SEE�� "ND�
ALL� PRODUCED� IN�HOUSE� BY�HIS� TEAM�OF�
MEDIA� AIDES�

 :�MCI�:5B7M�69=B;�H<9�B9LH�)7CF79G9�
CF�)D=9@69F;���9G?HCD�,=89C�CB�H<9�
�A=;5�7CI@8�69�H<9�5BGK9F�

.UCH� OF�THE� TERMINOLOGY�OF�
TODAYkS� DESKTOP�VIDEO�WORLD� IS� BASED�
ON�WORDS� COINED� BY�THE�3OMANS�� #UT�
THE� TECHNOLOGY� IS�MORE� RECENT�� � AND�
THERE kS� NOW�SUCH� A�WIDE� RANGE�OF�
HARDWARE�AND� SOFTWARE� THAT� IT kS� OFTEN�
HARD�FOR�THE�ASPIRING�%57�ER�TO� KNOW�
WHERE�TO� BEGIN�

4O� HOW�DO�YOU� CONQUER�THE� VIDEO�
WORLD �8HAT� KIND� OF�EQUIPMENT�DO�
YOU� REALLY�NEED �"ND� HOW�MUCH�
SHOULD�YOU� SPEND � )OW�DOES� IT�ALL� FIT�
TOGETHER �)OW�DO�YOU� PUT�CAPTIONS�
ON� VIDEO
� DIGITISE� THE� FAMILY�OR�USE�
GRAPHICS� IN� YOUR�PRESENTATIONS �
5HESE�ARE� ALL� SOME�OF�THE� SUBJECTS�
*�LL� BE�TAKING�A� LOOK�AT�OVER�THE�
COMING�MONTHS�

'%44).'�34!24%$
5O�BECOME� INVOLVED� IN� %57�THERE� ARE�
A�FEW�OBLIGATORY� REQUIREMENTS��:OUkLL�
NEED� A�SOURCE� OF�VIDEO� IMAGES
� FOR�
EXAMPLE�A�VIDEO� CAMERA
� 7$3� OR�
LASERDISK�AND� A�COMPUTER�CAPABLE�OF�
DISPLAYING�GOOD� QUALITY�GRAPHICS�� � IN�
THIS� CASE�WEk LL� NATURALLY�ASSUME� IT kS�
AN�"MIGA�� :OUk LL� ALSO� REQUIRE�A�WAY

OF�COMBINING�VIDEO� AND�GRAPHICS�
TOGETHER�� �USUALLY�A�GENLOCK�� �AND�
FINALLY�A�WAY�OF�DISPLAYING�THE�
COMBINED� SIGNAL
� SUCH� AS�A�57�OR�
MONITOR�

4INCE�MANY�"MIGA�OWNERS�
SHOULD� AT� IEAST�HAVE�ACCESS�TO�
SOME�FORM�OF�VIDEO�EQUIPMENT
�
THEN� THE�MOST� LIKELY�EXTRA�WILL� BE� A�
GENLOCK��5HERE�ARE� SEVERAL� BUDGET�
MODELS�AVAILABLE� NOW�WHICH�WOULD�
BE� IDEAL� FOR�BEGINNERS
� BUT� IF�YOU�
THINK�THAT�%57� IS�GOING�TO� BECOME�
PROBABLY�MUCH�MORE� THAN� A�HOBBY�
YOU� SHOULD� THINK�SERIOUSLY�BEFORE�
YOU� BUY�� �A�BETTER�QUALITY�GENLOCK�
SHOULD� LAST�FOR�YEARS�AND� MAY�WELL�
INCLUDE�ALL� THE� FACILITIES�YOU�LL� EVER�
NEED�

"DDITIONAL� ITEMS�WOULD� THEN�
INCLUDE�SOME�GRAPHICS�SOFTWARE
�
SUCH� AS� PAINT
� TITLING
� MODELLING
�
ANIMATION� OR�PRESENTATION� PROGRAMS��
"S� A�GOOD�STARTING�POINT� *�WOULD�
RECOMMEND�%ELUXE�1AINT�	��OR��

�
SINCE� TITLES
� GRAPHICS� AND� ANIMATION�
CAN� ALL� BE�DONE� REASONABLY�EASILY�
WITH� IT�

().43���4)03� ]� ().43���4)03� ]� ().43���4)03
5O�MAKE�A�COLOUR�BAR�WHICH� CLOSELY�RESEMBLES�A� PROFESSIONAL� ONE� LOAD� UP�%ELUXE�1AINT
� SET�THE� SCREEN� SIZE� TO� LOW�RES�

	���� X����
� AND�DEFINE� THE� FOLLOWING�COLOUR�PALETTE�

tSITION 3ED (REEN #LUE $OLOUR 7ISUAL�%ESCRIPTION


 
 
 
 �>35= �>35=
� �� �� �� .:;E7 .:;E7
� �
 �
 
 07>>AH $FDE3C6� �
� 
 �
 �
 �J3@'3>7 �>F7
9C77@
� 
 �
 
 �C77@ �C;9:E�9C77@
� �
 
 �
 $397@E3 'FCB>7�G;A>7E
� �
 
 
 )76 $;6�B;>>3C
4AI�C76
� 
 
 �
 �>F7 �>?ADE�CAJ3>�4>F7

5HEN�MAKE�3 �VERTICAL� COLUMNS���� PIXELS�WIDE� 	THAT� IS
� ����PIXEL� SCREEN�WIDTH�DIVIDED�BY�3 �EQUALS���
� IN� THE� FOLLOWING�
ORDER�� �WHITE
� YELLOW
� CYAN
�GREEN
� MAGENTA
� RED
� BLUE�AND�BLACK��"ND�THATk S� IT�� �A�PRETTY�ACCURATE�COLOUR�BAR�TO�GIVE�
THAT�PROFESSIONAL� LOOK� TO� THE� START�OF�YOUR�TAPES�

.AKING�THE�COLOUR� BARS� IS� THE�EASIEST� PART�� �USING�THEM� REQUIRES�A�KNOWLEDGE�OF�WHAT� THEY�SHOULD� ACTUALLY� LOOK�
LIKE��5HIS� IS�A�CHICKEN� AND�EGG�SITUATION
� SINCE�YOU� HAVE�TO�ADJUST�THE�MONITOR�YOU�VIEW�THE�BARS�ON� BEFORE�YOU� KNOW�
THE�COLOURS�ARE� ACTUALLY�RIGHT�� 5RY�SETTING�UP�YOUR�MONITOR�USING�MY�DESCRIPTIONS�OF�THE�COLOURS�ABOVE�� *� KNOW�THIS� IS�
D IFFICULT�AS�THESE�ARE�HOW� *� SEE�THEM��0N�THE� OTHER�HAND�YOU� MAY�BE� LUCKY�ENOUGH� TO� FIND�A�PRINTED�COLOUR�BAR� IN� THE�
TECHNICAL� SECTIONS�OF�YOUR� LOCAL� LIBRARY�� 6SE�THIS� TO�MAKE�COMPARISONS�WITH� THE� SCREEN�ABOVE�

0NCE�MEMORISED� THOUGH
� YOU� SHOULD� HAVE�NO�DIFFICULTY�SETTING�UP�ANY�57�OR�MONITOR�CORRECTLY�� �ESSENTIAL� IF�YOU� ARE�
DOING�VIDEO�GRAPHICS�OR�EDITING�

:OU�WOULD� ALSO�BENEFIT�FROM�
HAVING�EXTRA�MEMORY�FITTED� TO�YOUR�
"MIGA� SINCE�VIDEO� APPLICATIONS�NOW�
TEND�TO�GET�QUITE� CHIP�HUNGRY
�
ESPECIALLY�WHERE�ANIMATED� LOGOS� AND�
TITLES� ARE� CONCERNED��"�HARD�DRIVE�WILL�
ALSO� HELP� SPEED�THINGS�ALONG�A�GOOD�
BIT
� PARTICULARLY�WHERE� LARGE� FILES�OR�
PRESENTATION� SEQUENCES� ARE�GOING�TO�
BE� NEEDED�� 4O� IF�YOU� HAVE�A�STANDARD�
"MIGA� AND� ARE� THINKING�SERIOUSLY�
ABOUT�%57
� THINK�ALSO�ABOUT�ADDING�A�
HARD� DRIVE� UNIT�WHICH� HAS�SPACE�FOR�
EXTRA�MEMORY�

'ROM� THIS� POINT�ON� THERE� ARE�
INCREASING�DEGREES�OF�SOPHISTICATION�
	AND� COST
� ALL� THE�WAY�UP�TO�
BROADCAST�QUALITY�� :OU�CAN� ADD� A�
CAMERA
� DIGITISER
� MORE�7$3S
�
SPECIAL� EFFECTS
� A� 1"-�7IDEO�5OASTER�
	IF�AND�WHEN� IT�ARRIVES

� DEDICATED� ����
BIT�DEVICES�AND�MUCH�MORE�� #E�
WARNED�� �%57�CAN� SERIOUSLY�DAMAGE�
YOUR�WEALTH�� #UT� IF�YOU� SIMPLY�WANT�TO�
MAKE� A� START� IN� %57�THERE kS� ACTUALLY�
QUITE� A� LOT�YOU� CAN�DO�WITH� THE�BASIC�
SETUP�DESCRIBED� ABOVE�

'OR�EXAMPLE
� SUCH� A� SYSTEM�
WOULD� ALLOW�YOU� TO�ADD�GRAPHICS� AND�
CAPTIONS� TO�VIDEO� IMAGES��8ITH� SOME�
PREPARATION� AND� CARE�YOU� SHOULD� BE�
ABLE�TO � PLAY�BACK�A�VIDEO�TAPE� AND�
ADD� DESCRIPTIONS
� SCORES
� NAMES�AND�
DATES�AND� THE� LIKE� AND� KEEP�THEM�
REASONABLY� IN� TIME�WITH� THE�PICTURES��
5HIS�WILL� REQUIRE� PRACTICE�AND�
PATIENCE� AND� A�KNOWLEDGE�OF�
THE� CONTENTS�OF�THE�VIDEO�TAPE�WOULD�
BE�EXTREMELY�HELPFUL�� 5HE� RESULTING�
SHOW�COULD� BE�VIEWED� LIVE �� OR�
RECORDED� TO�A�SECOND�7$3� FOR�
POSTERITY�

)OW�WOULD�YOU� GO� ABOUT�
THIS � 3EMEMBER�� � IT�ONLY�SOUNDS�
COMPLICATED�� 1REPARATION� AND�
COORDINATION� ARE�MORE� IMPORTANT�THAN�
CREATIVITY�

4TART�BY�SELECTING�THE� VIDEO�TAPE�
YOU�WISH� TO� ILLUSTRATE�� 3UN� THROUGH� IT
�
NOTING�THE� AREAS�WHERE�YOU�WISH�TO�
ADD� CAPTIONS
� GRAPHICS�AND� SO�ON�
5RY�TO�GET�AN� IDEA�OF�THE� TIM ING�AND�
RHYTHM�OF�THE� TAPE
� AS� IT� IS� EASIER�TO�
REMEMBER�HOW�SOMETHING�GOES�THAN�
TRYING�TO�TIME� IT�AND�FOLLOW�WRITTEN�
NOTES� LATER�

0NCE�YOUkVE� RUN� THROUGH� THE�
TAPE
� DECIDE�ON�THE�ACTUAL� CONTENT�OF�
YOUR�GRAPHICS�AND�CAPTIONS
� BEARING�
IN�MIND�THAT�YOU� SHOULD�GENERALLY�
KEEP�THINGS� SIMPLE��5HEREkS� NO� POINT�
IN� HAVING�A�VIDEO� PICTURE�OBSCURED� BY�
LOTS�OF�TINY
� UNREADABLE� TEXT�
$APTIONS� SHOULD� BE�CLEAR
� CONCISE�
AND�ONLY�USED�WHEN� NECESSARY��5HEY

".*("�4)011&3�o � *446&���o �+"/6"3:� ����
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SHOULD� ALSO� BE� READABLE� FROM
� SAY
� A�
DISTANCE�OF���� FEET�� 3EMEMBER�THAT�
SOMETHING�YOU� CAN� READ� FROM� - � FEET�
AWAY�WHEN�YOU� ARE� PREPARING� IT�MAY�
NOT�BE� LEGIBLE� FROM� NORMAL� VIEWING�
DISTANCES�� "VOID� THE� USE�OF�STRONG�
COLOURS� AND�CHOOSE�THOSE�WHICH�
DO� NOT�DISAPPEAR� INTO� THE�
BACKGROUND�� 6SE�SHADOWS�OR�OUTLINES�
IF�NECESSARY�

*F�YOU� USE�%ELUXE�1AINT�	OF�
WHICH� *� AM� ASSUMING�YOU� HAVE� SOME�
PRIOR�KNOWLEDGE

� FOR�TH IS� EXAMPLE
�
YOU� SHOULD� MAKE� CERTAIN� THAT�YOU� SET�
THE� SCREEN� SIZE� TO�OVERSCAN� IN�
WHICHEVER� RESOLUTION�YOU� CHOOSE��
0VERSCAN� IS� THE� TERM�FOR�A�SCREEN�
DISPLAY�WHICH� REACHES� PAST�THE�
VISIBLE�EDGES�OF�THE�VIDEO� SCREEN
�
ENSURING�THAT�ALL� THE� SCREEN� IS� SAFELY�
COVERED
� AS� IS� NORMAL�WITH� VIDEO�� *F�
YOU�WERE�TO�WORK�WITH� A�SCREEN�
SMALLER�THAN� OVERSCAN�YOU� MAY�SEE�
SUCH� UNDESIRABLE� AFFECTS� AS�
ANIMATIONS�BEING�DISPLAYED�ON� LESS�
THAN�THE� FULL� SCREEN� � �ESPECIALLY�
NOTICEABLE�WHEN� A�GRAPHIC� IS�
GENIOCKED�OVER�A�VIDEO� BACKGROUND
�
GIVING�THE� IMPRESSION�OF�A� BORDER�
AROUND� ITS�EDGE��8HERE�TEXT�TRAVELS�
ACROSS�THE�SCREEN� IN� AN� ANIMATION� IT�
WILL� APPEAR�PERHAPS�AN� INCH� FROM�THE�
EDGE�OF�THE� SCREEN� AND� DISAPPEAR�AT�
ABOUT�THE�SAME� POINT�ON� THE�
OPPOSITE�EDGE�

0F�COURSE
� IF�YOU� ARE� CERTAIN� THAT�
YOU�WILL� NOT�NEED� YOUR�GRAPHICS�OR�
ANIMATIONS�TO� REACH� THE�EDGES�OF�
THE� SCREEN�THEN� YOU� CAN�DISPENSE�
WITH� THE�0VERSCAN� SIZE�� %OING�THIS�
WOULD�GENERALLY�FREE� UP�MEMORY�
	ESPECIALLY�VALUABLE�ON� LOW�MEMORY�
MACHINES

� GIVING�YOU�THE�EXTRA�
POSSIBILITIES�OF�MORE�COLOURS�OR�
FRAMES� OF�ANIMATION�

*F�YOU� DON�T� HAVE�MUCH� MEMORY�
USE� FEWER�COLOURS�� :OU� CAN� OFTEN�
ACHIEVE�GOOD� RESULTS�WITH� 3 �COLOURS�
OR� LESS�� 5EXT
� FOR� INSTANCE
� MAY�ONLY�
REQUIRE� A� ��COLOUR� PALETTE�� #UT�USE�
THE� HIGHEST�RESOLUTION� POSSIBLE
� AS�
THIS�WILL� IMPROVE�DEFINITION�� 4INCE�THE�
RESULT�O F�THIS�EXERCISE�WILL� BE� AN�
ANIMATION� FILE� IT� IS� IMPORTANT�THAT�YOU

7 *% & 0
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PLAN� AHEAD� AND�DETERMINE�BOTH�
RESOLUTION� AND� PALETTE� SIZE� BEFORE�
YOU� START
� AS� LATER�CHANGES�WILL� NOT�
BE� POSSIBLE�WITHOUT�STARTING�OVER�

'IRST
� SET�UP�A�SERIES�OF�BLANK�
FRAMES� 	WITH� THE�FIRS T� PALETTE� COLOUR�
�$OLOUR���� �AS� THE� BACKGROUND�
COLOUR
�AT�YOUR�CHOSEN� SETTINGS�
-EAVE�THE� FIRS T�FRAME� BLANK
� THEN�
DESIGN� A� TITLE � SCREEN� FOR�YOUR�VIDEO��
)OW�YOU� FILL� THE� NEXT�FRAMES�
DEPENDS�ON� HOW�YOU�WOULD� LIKE�
THEM�TO� APPEAR�AND� DISAPPEAR�ON�
SCREEN
�WHAT�CAPABILITIES�YOUR�
GENLOCK� HAS
� AND� HOW�THE� ACTUAL�
SEQUENCE� RUNS�

'OR� INSTANCE
� YOU�MAY�REQUIRE�A�
SERIES�OF�CAPTIONS�TO� TRANSLATE�OR�
OTHERWISE�EXPLAIN� THE�ACTION� TAKING�
PLACE�ON� THE�SCREEN��:OU�WILL�
PROBABLY�BE�FAMILIAR�WITH�57�SUBTITLING
� �KEEPING�THINGS� SIMPLE
� EASY�TO� READ�
AND� UNDERSTAND�� 4O�DESIGN�YOUR�
CAPTIONS�WITH�SIMPLICITY�OF�
UNDERSTANDING� IN�MIND
� KEEP�THEM� ALL�
IN� THE� SAME� SMALL� AREA�OF�THE�SCREEN�
	EG�THE� LOWER�FIFTH
� AND� PREPARE� THEM�
IN� SMALL
� COHERENT�CHUNKS�

5REAT�EACH� CAPTION� AS�A�SEPARATE�
PAGE� AND� CREATE� THE�GRAPHICS� AND�
INFORMATION� REQUIRED�� 4AVE� THE�
ANIMATION� REGULARLY�AS�YOU� BUILD� UP�
THE�WORK�

8HEN� THE�GRAPHICS� ARE� FINISHED�
CONNECT�UP�THE� VIDEO� AND�GENLOCK�
	ALWAYS� SWITCH�O FF�THE� POWER�BEFORE�
PLUGGING�EQUIPMENT� INTO� THE�"MIGA
��
1LAY�THE�VIDEO� AND� ADD� THE� ANIMATION�
FROM� %ELUXE�1AINT
� SETTING�THE�
GENLOCK�SO�THAT�THE�"MIGA�GRAPHICS�
SHOW�OVER�THE�VIDEO� PICTURES�� :OU�
CAN�THEN� STEP�THROUGH�THE�FRAMES�OF�
THE�ANIMATION�ONE�BY�ONE� USING�THE� , �

AND� - � KEYS
� ADDING�THE�CORRECT�
CAPTIONS� AT�THE� RIGHT�TIME��8ITH� A�
LITTLE� PRACTICE�YOU� SHOULD� SOON� BE�
PLEASED�WITH�YOUR�FIRS T�STEPS� INTO� %57�
AND� STARTING�TO�THINK�OF�YOUR�OWN�
WAYS�OF�DOING�THINGS�� F 5 
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-EFT��"�MODULATOR�IS� BOTH�THE�CHEAPEST�AND�THE�WORST�WAY�TO�GET�VIDEO�FROM�
YOUR�"MIGA��:OUkD�BE�FAR�BETTER�OFF�WITH�A� BUDGET�GENLOCK� INSTEAD
�SINCE�YOU�
COULD�USE� IT�FOR�%57�AS�WELL�
3IGHT�� "�BASIC�SYSTEM�FOR�MIXING�GRAPHICS�AND�VIDEO�VIA�A�GENLOCK�

0@K���9�# �
'DMKNBJR
-<5H�G�=H�HC�END��'5@�CF�/���
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" T � LAST�SOME� OF�THAT�
(ERMAN� HARDWARE� *�
MENTIONED� BACK� IN� *SSUE

�� HAS�MADE� IT�TO� THE� 6,
� �SO�THIS�MONTH� *k LL� BE�EVALUATING�A�
BRACE�OF�GENLOCKS� FROM� &LECTRONIC�
%ESIGN�

"IMED� AT�"MIGA�VIDEOPHILES� UP�TO�
SEMI�PROFESSIONAL� LEVEL
� THE�CHOICE� IS�
BETWEEN� A�:�$� 	EG�FOR�THE� 4�7)4
�
MODEL� AND� A� STANDARD
� COMPOSITE
�
GENLOCK� 	THE� j1"-k� MODEL
�� "S� BOTH�
ARE�VERY�SIM ILAR� IN� SHAPE
� SIZE� AND�
FEATURES� *k LL� DESCRIBE� THEM�
SIMULTANEOUSLY
� POINTING�OUT�ANY�
DESIGN�DIFFERENCES�WHERE� NECESSARY
�
AND� THEN� APPRAISE� THEM� IN� A�SIMILAR�
WAY�

#OTH�GENLOCKS� HAVE�THE� SAME�
BASIC� DESIGN
� EACH� HAVING�A�STURDY
�
BEIGE� COLOURED
� PLASTIC�CASE� ABOUT
���� X� 1 �X����� INCHES� IN� SIZE�WITH� FIVE�
KNOBS� AND� TWO�SWITCHES�ON�THE� FRONT�
PANEL� AND� THE�VIDEO� CONNECTORS
� 3(#�
PORT� AND� OPTIONAL� ��7�POWER� INPUT�ON�
THE� REAR�

5HE� ONLY�VISIBLE�DIFFERENCE�
BETWEEN�THE� TWO� 	APART�FROM�THE�
NAMES�AND�THE� COLOURS�OF�THE� KNOBS
�
IS� IN� THE� NUMBER�OF�VIDEO� CONNECTORS
� �WITH� THE�:�$�MODEL� HAVING�TWO�
STANDARD�:�$�MINI%*/� CONNECTORS� IN�
ADDITION� TO� THE� TWO�COMPOSITE�
SOCKETS�

#OTH�MODELS� FEATURE� BUILT�IN�
COLOUR�SPLITTING
� COLOUR�PROCESSING�
CONTROLS
� KEY� INVERT�AND� THE� ABILITY�TO�
CONVERT�THE� INPUT�VIDEO� SIGNAL� TO� 3(#�
OR�THE� 3(#� SIGNAL� TO� 1"-�OR�:�$�
RESPECTIVELY�

5HE� COLOUR�SPLITTING�FEATURE�COULD�
BE� USEFUL� IF�YOU� NEED� TO�DIGITISE�
IMAGES� 	FOR�GRAPHICS
� FOR� INSTANCE
�
FROM� STILL� VIDEO� IMAGES
� EITHER�FROM

CAMERA�OR�TAPE��0PERATION� IS� CARRIED�
OUT�MANUALLY
� SWITCHING�TO�EACH�
COLOUR�SEPARATION� IN� TURN� AS� REQUIRED�
BY�THE�DIGITISING� SOFTWARE�

5HE�COLOUR�PROCESSING�CONTROLS�� �
$OLOUR
� $ONTRAST�AND� *LLUMINATION�
	BRIGHTNESS
�� �MEAN� THAT� IT� IS�
POSSIBLE�TO�ADJUST�THE�VARIOUS�
PARAMETERS�OF�THE� INPUT�VIDEO�
SIGNAL
�JU S T�AS�YOU� CAN� ADJUST�THE�
SETTINGS�OF�YOUR�57�SET�� 4O�YOU� CAN�
TURN� AIL� THE�COLOUR�O FF�IF�YOU� LIKE� 	FOR�
BLACK�AND�WHITE�EFFECTS

� OR�ATTEMPT�
TO� SALVAGE� A� PICTURE�WITH� POOR�
CONTRAST
� FOR�EXAMPLE�� 5HERE� ARE�TWO�
POINTS� TO�WATCH� HERE�THOUGH�� �FIRSTLY
�
IF�YOUR�ORIGINAL� PICTURE� IS� POOR�YOU�
WONkT � REALLY�BE� ABLE� TO� IMPROVE� IT�THAT�
MUCH
� THOUGH� A� LITTLE�MAY�BE� ALL� YOU�
NEED� AND� SECONDLY
� MAKE� SURE�THAT�
ANY�57�OR�MONITOR�WHICH� YOU� ARE�
USING�TO�VIEW�THE� ADJUSTED� SIGNAL� IS�
SET�CORRECTLY� 	USING�COLOUR�BARS
� FOR�
INSTANCE
� OTHERWISE�YOU�WILL� HAVE� NO�
IDEA� HOW�THE� CHANGES�YOU� ARE�
MAKING�ACTUALLY�AFFECT�THE�VIDEO�
SIGNAL��8HILE�$OLOUR�AND� $ONTRAST�
AFFECT�ONLY�THE� INCOMING�VIDEO
�
*LLUMINATION� ALTERS�THE�ENTIRE�
GENIOCKED� SIGNAL� 	THE� VIDEO�OUTPUT
�

5HE� REMAINING�TWO� KNOBS�ON�
THE� FRONT� PANELS�ARE� FOR�SETTING�THE�
LEVEL� O F�FADING�	'ADE
� AND�
SUPERIMPOSITION� 	.ODE
�OF�THE�
GRAPHICS� AND� VIDEO� SIGNALS�� 5HEY�
WORK� IN� TANDEM
�WITH� THE� POSITION� OF�
ONE� AFFECTING�THE� FUNCTION� OF�THE�
OTHER�AS� FOLLOWS�

.ODE�SET�TO� -EFT�� 'ADER�USED� TO� FADE�
FROM�GRAPHICS� TO�VIDEO� AND� BACK��
.ODE� SET�TO�3IGHT�� 'ADER�USED�TO�
FADE�GRAPHICS� UP� AND�DOWN

CONTINUED�ON�PAGE���

*@QFNM� "TRSHMF� ]� *@QFNM� "TRSHMF
$OLOUR�4PLITTER� � �"�DEVICE� FOR�ELECTRONICALLY�SPLITTING�A�COLOUR�VIDEO�SIGNAL�
	FROM�CAMERA�OR�STILL�VIDEO� INTO� ITS�RED
�GREEN�AND�BLUE�COMPONENTS�FOR�
INPUT�TO�A�DIGITISER�CAPABLE�OF�WORKING�IN�COLOUR�

: �$ �� �5HE�FORMAT�FOR�AN�4�7)4�	OR�)I��
�VIDEO�SIGNAL�WHERE�THE�BRIGHTNESS�
	LUMINANCE
�AND�COLOUR�	CHROMINANCE
�COMPONENTS�ARE�PROCESSED�
SEPARATELY
� RESULTING�IN�A�SYSTEM�VASTLY�SUPERIOR�TO� STANDARD�7)4�
	COMPOSITE
�VIDEO�AND�PROBABLY�OF�EQUAL�QUALITY�WITH�SOME�O LDE R��
FORMATS�SUCH�AS� LO�BAND�

".*("�4)011&3�o �*446&���o �+"/6"3:� ����
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IN� THE� FORM�OF�RECESSED� 1HONO�TYPE�
CONNECTORS
� FOR�7IDEO� IN
�7IDEO�0UT�
AND� .ONO�� �THE�MONOCHROME�OUTPUT�
REQUIRED� FOR�COLOUR�SPLITTING�TO� A�
DIGITISER�� 5HEREkS�ALSO�AN� INTEGRATED�
FIYING� RIBBON� CABLE
� WHICH� IS� ABOUT�- �

FEET� LONG
� TO�CONNECT�TO�THE�"MIGAkS�
3(#�.ONITOR�OUTPUT
� A� ���PIN� 3(#�
SOCKET�TO � CONNECT�TO �AN�3(#�"MIGA�
MONITOR�OR�OTHER�3(#�EQUIPMENT�OF�
YOUR�CHOICE�AND� A�MINI�JACK�SOCKET�
FOR�CONNECTING�AN� OPTIONAL� EXTERNAL�
��7�POWER�SUPPLY
�WHICH� MAY�COME�
IN� HANDY
� SHOULD�YOU�CHOOSE�TO� USE�
THE�GENLOCK�AS�A�:�$�OR�COMPOSITE�
TO� 3(#� ENCODER�BUT�DONkT �NEED�TO�
USE� AN�"MIGA�� "DDITIONALLY
� THE�:�$�
MODEL� HAS�TWO�MINI%*/� SOCKETS� FOR�
CONNECTING�:�$� IN� AND� OUT��8HEN�
BOTH� COMPOSITE� AND�:�$�SIGNALS�ARE�
FED� TO�THE�:�$�(ENLOCK�THE� INPUT�WILL�
AUTOMATICALLY�SWITCH� TO�THE�:�$�
SOCKET
� AS� THIS� IS�THE�BETTER�QUALITY�
SIGNAL� O F�THE�TWO�� #OTH�THE�
COMPOSITE� AND�:�$�OUTPUTS� REMAIN�
AVAILABLE�FOR�USE�

&2%%�3/&47!2%
*NCLUDED�WITH� THE�:�$�(ENLOCK� IS� A�
CUT�DOWN�VERSION�OF�A�(ERMAN�
PROGRAM�CALLED� 7IDEO1AGE�WHICH�
WOULD� NORMALLY�COST�%.� ���� 	ABOUT�
_��
�COMPLETE
� I�M �JU S T�WONDERING�
WHAT� IT kS� DOING�OVER�HERE
� AS� THE�
PROGRAM� IS�MOSTLY� IN� (ERMAN� AND
� AS�
FAR�AS� *� KNOW
� NOT�AVAILABLE� IN� THE�6,�
EITHER�� 4TILL
� IT�WORKS� 	THOUGH� *� DID�GET�
LOCKED�OUT�A�FEW�TIMES
� AND� IT kS�
WORTH� %.� ���OFF�THE�FULL� VERSION� IF�
YOU� REALLY�WANT�TO� BUY� IT�AFTER�YOUkVE�
TRIED� IT�OUT�

5.$%2�4%34
*� GAVE� BOTH� UNITS� A� THOROUGH� TESTING�� �
FROM�GENLOCKING�TO�DIGITISING�� �USING�
BOTH� COMPOSITE�VIDEO�AND� 4�7)4�
	WHERE� APPROPRIATE
� AND� *� HAVE�TO�
REPORT�THA T�ON� THE�WHOLE� ,� FOUND� BOTH�
UNITS� SIMPLE� TO� USE� AND�OF�GOOD�
QUALITY�� ,� HAD�MIXED� FEELINGS�ABOUT�
THE�QUALITY�OF�THE�DIGITISING�	VIA�
%IGI7IEW�(OLD
�WHICH� *� AM� USUALLY�
HAPPY�WITH
�� �WITH� 4�7)4� IN� HIGH� RES�
BLACK�AND�WHITE�THE� RESULTS�WERE�
EXCELLENT
� BUT� POOR�WITH� LOW� RES�)".
�
WITH� INTERLACE�)".� FALLING�BETWEEN�
THE�TWO�� 2UALITY�WAS� UNDERSTANDABLY�
REDUCED�WHEN� USING�COMPOSITE� VIDEO�
SIMPLY�BECAUSE�THE�QUALITY�OF�
COMPOSITE�VIDEO� IS�MEASURABLY� LESS�
THAN� 4�7)4�

5HE�MANUALS�ARE� AN� INTERESTING�
MIX�� �WITH�(ERMAN� AND� &NGLISH�
SECTIONS�AND� A�FEW�ODD�TRANSLATIONS��
)OWEVER
� ALTHOUGH�THE�DIAGRAMS�ARE�
ALSO�A� LITTLE �HYBRIDISED
� THERE kS� NO�
PROBLEM� UNDERSTANDING�THEM�� #UT�
WHILE� ATTEMPTING�TO�DIGITISE� SOME�
VIDEO� STILLS� *�WAS� LEFT�SCRATCHING�MY�
HEAD�� 5HERE�WAS� A�MISTAKE� IN� THE�
INSTRUCTIONS�AND� THE� RESULT�WAS�THAT� *�
DIGITISED� A� FEW�BLANK�SCREENS�BEFORE�
TWIGGING�THAT�THE� FADE� KNOB�SHOULD�
BE� TURNED� IN� THE�OPPOSITE�DIRECTION�TO�
THAT�STATED�� $%

%OCUMENTATION� o �o �o �0�0
"S�FOR�:�$�(ENLOCK�

$ONSTRUCTION� � �� �� ��
"S�FOR�:�$�(ENLOCK�

'EATURES� o a o
"S�FOR�:�$�(ENLOCK�

2UALITY� o �o �o �- �-
'OR�SOME� REASON�THE�COMPOSITE�VIDEO�ON�
THIS�GENLOCK�SEEMED�TO�BE�WORSE�THAN�
THAT�OF�THE�4�7)4�MODEL�

1RICE�7ALUE� � �� �� 
 

"GAIN
� REASONABLE�VALUE�WHEN�ALL�THE�
FEATURES�ARE�TAKEN� INTO�ACCOUNT�

/UDQ@KK� Q@SHMF� ^ �^ �^ �^ �N
8HEN�CONSIDERING�THIS�GENLOCK
�YOU�SHOULD�
ASK�YOURSELF�WHETHER�YOU�NEED�THE�EXTRA�
FEATURES�� *F�YOU�DO
�THINK�ABOUT�THIS�ONE�
SERIOUSLY�� *F�NOT
� PERHAPS�YOU�SHOULD� LOOK�
ELSEWHERE��

#(%#+/54
9�#�' %. ,/#+

%OCUMENTATION� o � o � o �- � %
4OMETIMES�A� LITTLE�QUAINTLY�TRANSLATED�BUT�
DEFINITELY�USEFUL�

$ONSTRUCTION� 
 �� �� �
(ENERALLY�RUGGED� AND�COMPACT�

'EATURES� o �o � o �o
'OR�THE�PRICE� RANGE�THESE�ARE�WELL��
EQUIPPED�GENLOCKS�

2UALITY� o o o o
3OOM�FOR�SOME� IMPROVEMENT

1RICE�7ALUE� o �o �o
*� RECKON� THIS� IS� REASONABLE�VALUE�FOR�
MONEY�

/UDQ@KK� Q@SHMF � ^ ^ ^ ^
5HE�HIGHER�PRICE� REFLECTS�THE�BETTER�QUALITY�
OF�THIS�MODEL�� *F�YOU�NEED�4�7)4
�
COMPOSITE
� 3(#�SPLITTER�AND�SOME�
PROCESSING�ABILITY
� CHECK�THIS�ONE�OUT�

OOOOOOOOO
4)011*/(� -*45

%JCARPMLGA�$CQGEL� 0PM��������� Z� �� ���
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-*,&4� � � %*4-*,&4� o� -*,&4� � � %*4-*,&4
%*4-*,&4�
e� ��M�STILL�NOT�KEEN�ON�1HONO�PINGS�FOR�VIDEO�USE�� �THEY�RE

AWKWARD�TO� RELEASE�SOMETIMES�AND�THEY�JUST�DON�T�FEEL� RIGHT�
o � *kVE�GOT�RESERVATIONS�ABOUT�THE� LONG�TERM�DURABILITY�OF�THE�INTEGRAL�

FLYING�RIBBON�CABLE�	A� ROUNDED�SHIELDED�CABLE�WOULD�BE�STRONGER
�
o � 8ITH�THE�1"-�(ENLOCK�*� HAD� IT�WASNkT �POSSIBLE�TO�COMPLETELY�FADE�

THE�GRAPHICS�OUT�� A� jGHOSTk�WAS�ALWAYS�PRESENT�
o � 5HERE�WAS�AN�EDGING�EFFECT�ON�THE�GRAPHICS
�DARK�ON�THE�RIGHT�AND�

LIGHT�ON�THE� LEFT�AND�THOUGH�THIS� IS�NOT�AT�ALL�DESIRABLE
� IT�COULD�BE�
USED�TO�ADVANTAGE� IF�A� LIGHT�EMBOSSING�IS� REQUIRED�

-*,&4�
o � (OOD�QUALITY�BUILD
� IN�A� HEAVY�DUTY�BOX�WHICH�MIGHT�JUST�STAND�A�

jDROP�TES Tk 
� THOUGH�*� DONkT �RECOMMEND�IT�
e� (OOD�RANGE�OF�USEFUL� FEATURES�ON�BOARD�� �THE�PROCESSING�CONTROLS�

ESPECIALLY�USEFUL� FOR�ADJUSTING�PICTURE�CHARACTERSTICS
o � 5HE�DIGITISING�FEATURE�IS�USEFUL� IF�YOU�HAVE�A�COLOUR�CAMERA�OR�VIDEO�

WITH�STILL�PAUSE�AND�PLAN�TO�DIGITISE� IN�COLOUR�

1"-�(ENLOCK�� �SWITCHES�AUTOMATICALLY� INTO�THE�GENLOCK�MODE�AT�THE� PRESENCE
OF�A�SIGNAL�

:�$�(ENLOCK�� �7IDEO�AND�:�$� INPUTS

'ADER�SET�TO� -EFT�� .ODE� HAS� NO�
FUNCTION�
'ADER�SET�TO� 3IGHT�� .ODE�USED� TO�
FADE� VIDEO�TO� AND�FROM� BLACK�

5HE� LAST� ITEM�ON� THE�FRONT� PANEL� IS�
THE� *NVERT�SWITCH
�WHICH� REVERSES�THE�
ORDER�OF�THE� jKEYk� PRODUCED� BY�THE�
GENLOCK�� *N� NORMAL� OPERATION� THE� KEY�
COLOUR�	THE�ONE� REPLACED� BY�THE�VIDEO�
SIGNALS
�WOULD�BE�THE�FIRS T�COLOUR� IN

SWITCH� AUTOMATICALLY�TO�:�$�OR�VIDEO�

THE� PALETTE
� KNOWN�AS�$OLOUR���� *N�
*NVERT�MODE�THE�SITUATION� IS�
COMPLETELY�REVERSED
�WITH� VIDEO�
REPLACING�ALL� THE� COLOURS�WHICH� ARE�
/05�$OLOUR��
� MAKING� IT�A�HANDY�
WAY�OF�PRODUCING�MASKING�EFFECTS�
	SUCH�AS� THE� UBIQUITOUS� jBINOCULARk�
EFFECT�FAVOURED� BY�MANY�CHEAP�WAR�
FILMS
�

3OUND�THE� BACK
� EACH�GENLOCK�
HAS�AT� LEAST�THREE�VIDEO� SOCKETS� 	ALL

".*("�4)011&3�o �*446&���o �+"/6"3:� ����
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5HE�THREE� LEVELS�OF�ANTIALIASING�NOW�AVAILABLE� IN�/:8 C8 �� 
� 
�5HE�EDGES�OF�
BITMAP�IMAGES�	INCLUDING�TEXT
� ARE�PROGRESSIVELY�BUILT�UP�WITH� LIGHTER�TONES�
TO�GIVE�A�SMOOTHER�APPEARANCE�

0/7%2�4/�9/52 �$)')43
"S� AN� UPDATE� TO�MY�REVIEW�OF�4CALA�
IN� �4��
� *�M� TAKING�A� LOOK� AT�WHAT�S�
NEW�AND�WHAT�S�MPROVED� IN� THE�
LATEST�VERSION� OF�%IGITAL� 7ISION�S�
PRESENTATION� SOFTWARE
� AVAILABLE� FREE�
TO� REGISTERED� OWNERS�

"LL� YOU� GET� IS� A� SINGLE�DISK��
%OESNkT �SOUND� LIKE�MUCH
� EVEN�
FOR�NOTHING
� WHEN� 4CALA�ORIGINALLY�
ARRIVED� AS� 3 � DISKS�� #UT� LOOK�AT�
THE� 3EAD.E�FILE� AND�YOU�LL� FIND�
SOME� BIG�CHANGES�� �ONLY�TO�THE�
PROGRAM
� NOT�TO�THE� FONTS�OR�
BACKGROUNDS�

8HAT�WORRIES�ME�MOST� *S� THAT�
THIS� UPGRADE�SEEMS�TO� BE�MORE�
CONCERNED�WITH� THE�"MIGA� �����
THAN� WITH� THE�OLDER�MACHINES�� �FOR�
INSTANCE�"3EXX
� OUTLINE�FONTS� AND�
THE� INTENSIVE� PROCESSING� REQUIRED� FOR�
ANTI�ALIASING�AND� SCROLLING�ALL� POINT�TO�
A�MEMORY�PACKED�"�����AS� THE�
IDEAL� MACHINE�FOR�4CALA������ %OES�
%IGITAL�7ISION� KNOW�SOMETHING�WE�
DON �T�ABOUT�THE� LIFESPAN� OF�THE� PRE��
"�����MACHINES �5HE� REST�OF�US�
DONkT �EVEN� KNOW�WHEN�WE�CAN�GET� ��
8#��AND� &$4� UPGRADES
� NEVER�MIND�
OUTLINE� FONTS�� #UT�THIS� ISNkT �%IGITAL�
7 ISIONkS� FAULT�� 4O
� AS�THEY�SAY
� ON�
WITH� THE�SHOW�

)/ . ). '
*F�YOU�RE� FORTUNATE�ENOUGH� TO� HAVE� A�
$ANON� *0/� STILL� VIDEO� CAMERA�THEN�
4CALA�CAN� NOW�CONTROL� IT�� �THOUGH�
YOU�LL� ALSO� NEED� A� SPECIAL� VIDEO�
INTERFACE��5O�EXPLAIN
� THE� *0/� IS�AN�
ELECTRONIC�CAMERA�WHICH� RECORDS� UP�
TO�FIFTY�VIDEO� jS TILLS k� ON� TO� A�
MICROFLOPPY�DISC�AND� OUTPUTS� THE�
DATA� AS�VIDEO� IMAGES�� 5HE� QUALITY� IS�
VERY�GOOD� AND� REPRODUCTION� IS� FINE�
ON� AN�"MIGA�BECAUSE�THE�DATA� IS�
PASSED� AS�3(#� 	*� THINK
� FOR�THE�BEST�
QUALITY��5HE�ONLY�DRAWBACK� IS� THAT

THEY�RE�DEFINITELY�NOT�CHEAP�
AT�OVER�* , + + + � FOR�CAMERA�
AND� INTERFACE�

8ITH� THE� NEW�ANTId
ALIASING�FEATURE� YOU� CAN�
CHOOSE�FROM�THREE� LEVELS�OF�
jSMOOTHINGk� FOR�TEXT� AND�
BRUSHES�� #UT�UNLESS�YOUkVE�GOT�A�
SOUPED� UP�MACHINE� 	OR�"������ �SEE�
ABOVE
� THEN� YOUkD� DO�WELL� TO� SAVE�
AND� USE�EACH� FINISHED� PAGE� AS� AN�
*''�PICTURE� FILE� TO� AVOID�THE�
OTHERWISE� INEVITABLE� SLOWDOWN�WHILE�
ANTI�ALIASING�TAKES� PLACE��
"LTERNATIVELY
� PRE�ALIASED�$OLORFONTS�
ARE� FASTER�AND�JUS T�AS�EASY�TO� USE�

5HE�SCROLLING�FEATURE�WILL� ALLOW�
YOU� TO� PRODUCE�TEXT�AND�GRAPHICS�
WHICH� ROLL� SMOOTHLY� UP�OR�DOWN� THE�
SCREEN�� *kVE� SEEN� TH IS�WORKING�WELL�
ON� AN�"����
� BUT� IT� STOPS�AND�
PAUSES� AT�EVERY�PAGE� BREAK�ON� MY�
"MIGA� ����
� EVEN�WITH�ORDINARY
�
JAGGY�EDGED� TEXT�

/OW�THAT� *kM� SLOWLY�GETTING�TO�
GRIPS�WITH�"3EXX�*�WAS� HAPPY�TO�GET�
THE� EXAMPLE� PROGRAMS� RUNNING
� EVEN�
IF� *� DID� HAVE�TO� ALTER�THEM� A� LITTLE� TO�
TAKE�ACCOUNT�OF�MY�HARD� DISK�PATHS�
	THOUGH� THIS� IS� FAIRLY�EASY� IF�YOU� HAVE�
A� TINY�BIT�O F�PROGRAMMING�
KNOWLEDGE
��8HAT�THE� INCLUSION� OF�
"3EXX�SUPPORT�MEANS� IS� THAT�YOU�
CAN� DRIVE� THE� 4CA�A1LAYER�FROM�
SCRIPT�BASED�"3EXX�PROGRAMS� IN� A�
SIM ILAR�WAY�TO�4CALAkS� OWN�7*46"-�
LANGUAGE��"S� AN� EXAMPLE�OF�WHAT� IS�
POSSIBLE
� ONE�OF�THE�DEMO�FILES�WILL�
SCAN� A�DISK�DIRECTORY
� LOAD� A�4CALA�
BACKGROUND� PICTURE
� THEN� DISPLAY�ALL�
THE� FILE� NAMES�OVER�THE� BACKGROUND�
BEFORE�EXITING�BACK�TO� THE�$-*�

4OME�OTHER�NEW�TRANSITIONS�
HAVE�BEEN� ADDED�� �"�;�WILL� ALLOW�YOU�
TO� RUN� THROUGH� ALL� THE�AVAILABLE�
TRANSITIONS� 	SO�YOU� CAN� SEE�WHATkS�
THERE�OR�ADD� VARIETY�TO� REPETITIVE

SEQUENCES
�WHILE�4UPERIMPOSE�WILL�
SMOOTHLY�CROSS� FADE�FROM� ONE� IMAGE�
TO� ANOTHER
� PROVIDED� YOU� CONFORM� TO�
CERTAIN� COLOUR� PALETTE� CONSTRAINTS�

0THER�ADDITIONS� HAVE�BEEN� MADE�
TO� IMPROVE� PRODUCTIVITY�� 5HE� NUMBER�
OF�HOT�KEYS� HAS� BEEN� INCREASED� TO�
EASE�MOVING�ABOUT�FROM� PAGE�TO�
PAGE� AND� TO� SET�OTHER�FUNCTIONS�
SUCH� AS� ANTI�ALIAS� LEVEL
� LAYOUT�BOXES�
AND� PAGE� REDRAW�� 5HE� UNDERLINE�
FEATURE� HAS�BEEN� EXTENDED� AND� ALL�
USERS�WILL� NOTICE� FASTER� LOADING�OF�
PAGES�FROM� MEMORY
� THOUGH� ONCE�
AGAIN�"����� POWER�USERS� COME� OFF�
BEST
� BENEFITING �FROM� A� ��FOLD�
INCREASE� IN� SPEED�WHEN� LOADING�
PICTURES� AND� ANIMATIONS�� 5HERE�S�
ALSO� SOMETHING�CALLED�"UTOMATIC�
1OPULARITY�BUFFERING
� WHICH�WILL�
AUTOMATICALLY� RETAIN� THE�MOST�
POPULAR� IMAGES�FROM
� SAY
� A� SET�
LOADED� IN� 3".� FOR�AN� INTERACTIVE�
DISPLAY
� HELPING�TO�MAKE� RETRIEVAL� OF�
OFT�USED� IMAGES�MUCH� FASTER�AND�
MORE� ACCESSIBLE�

4OMETHING�WHICH� ISNkT �YET�OF�
MUCH� USE�TO� 6,�BASED� USERS� IS� THE�
INCLUSION� OF�A� CONTROLLER�FOR�
7IDEOCOMPkS�EXCELLENT�%7&����
VISION� MIXER�AND�GENLOCK� FROM�
(ERMANY�	SEE�"MIGA� j��� #ERLIN�
ARTICLE� IN� �*4��� FOR�MORE�DETAILS

�
THOUGH� *kM� TOLD� IT�MAY�SOON� BE�
AVAILABLE� IN� TH IS� COUNTRY�

'INALLY
� AN� UNDOCUMENTED� ITEM�
*F�YOU� HAVE�ANY�4OUNDTRACKER�SONGS�
OR�3 479�FILES� IT kS� POSSIBLE� TO� LOAD�
THEM� AS�YOU�WOULD� A� BACKGROUND

IMAGE� AND� HAVE�THEM� PLAYED� BACK�
AS� PART�O F�YOUR�PRESENTATION�� 5HIS� IS�
UNDOCUMENTED� BECAUSE�%IGITAL�
7ISION�WASNkT �COMPLETELY�HAPPY�WITH�
THE� RESULTS
� THOUGH� A� FUTURE� RELEASE�
SHOULD� SEE�THIS� FEATURE� COMPLETED�
AND�OFFICIALLY�ACKNOWLEDGED�

*N� USE
� THE� UPGRADE�APPEARS� TO�
BE� FASTER�THAN� THE� ORIGINAL
� AND�
MANY�OF�THE� TRANSITIONS� ARE� NOW�VERY�
SMOOTH�� #UT�ON�MY�UNMODIFIED�
"MIGA������WITH� �.B�MEMORY�	INC�
�.B�$)*1�3".
� SOME�EFFECTS
� ARE�
STILL� PRETTY�JERKY�� /EVERTHELESS
�
COMMENDATIONS�TO� %IGITAL� 7ISION� FOR�
CONTINUED� SUPPORT�FOR�4CALA�AND� *�
HOPE�THEY�KEEP�ON� IMPROVING�AND�
ADDING�TO� IT�
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o 3EAL�TIME�ANTI�ALIASING�OF�TEXT
� BRUSHES�AND�COLORFONTS
o $ONTINUOUS�CREDIT�SCROLLING�TRANSITION
o �.<OO �SUPPORT
o $ANON� *0/�CAMERA�4TILLVIDEO�CONTROL
o "/*.�3EAL�5IME�BUFFERING
o $OLORFONT�SUPPORT

�� �� e 'ULL�SUPPORT�FOR�OUTLINE�FONTS�UNDER�8#����
\ "UTOMATIC�REMAPPING�OF�BRUSHES�AND�COLORFONTS
\ "UTOMATIC�REMAPPING�OF�BRUSHES�AND�COLORFONTS
o 4UPERIMPOSE�TRANSITION
\ "�;�TRANSITION

��e� \ 4HOW�LAYOUT�BOXES�FUNCTION
o /EW�CI� E�AIR�AND�UNDERLINE�

POSITION

o 5HE�LOADING�SPEED�ON�THE�"�����HAS�BEEN�OPTIMISED
� AND� IS�
NOW�ABOUT���TIMES�FASTER

o "UTOMATIC�POPULARITY�BUFFERING�FOR�INTERACTIVE�APPLICATIONS
o /EW�FUNCTION�KEYS
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5HE�RECORD�WINDOW�4LOWS�YOU�TO�SEND�PITCH�BENDS�AND�MODULATIONS
� RECORD�
MICA�EVENTS�AND�A�TEMPO�TRACK
�RE�MAP�CONTROLLERS�AND� LOTS�MORE�
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5HE�PLAY�WINDOW�ALLOWS�YOU�TO�VIEW�A L� NOTES�BEING�PLAYED�ON�A�MIDI�
CHANNEL
�MUTE�TRACKS
� CHANGE�TEMPO
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7ERSION� ����OF�1ROFESSIONAL�1AGE�HAS�
AT� LAST�TURNED� UP��"S� �� SAID� LAST�
MONTH
� IT kS� NOT�A�MAJOR�UPGRADE
�JUS T�
SOME� BUG�FIXES�AND� A� COUPLE�OF�NEW�
FEATURES�

/EW�ADDITIONS� ARE� IN� THE�1RINT�TO�
%OT�.ATRIX� REQUESTER�� 6NDERNEATH� THE�
0UTPUT�4CALE�GADGETS�ARE�TWO�NEW�
GADGETS�FOR�9�AND�:�OFFSET�ENABLING�
YOU� TO�OFFSET� PAGES�FROM� THE� TOP� LEFT��
HAND� CORNER�OF�THE� PAGE�� A� BONUS�FOR�
%ESK+ET�AND� -ASER+ET�OWNERS� AS�
THEIR�DRIVERS� PRINTERS� ARE� INFAMOUS�FOR�
THEIR�PAGE�OFFSET�PROBLEM�

/EXT�TO�THE� &JECT�1AGE�BUTTON� IS�
A� NEW�ONE�FOR� -ANDSCAPE� PRINTING�
5HE�FACT�THAT� EARLIER�VERSIONS�COULDN�T�
PRINT�SIDEWAYS�TO�DOT�MATRIX�PRINTERS�
WAS�A�THORN� IN�11AGEkS� SIDE
� BUT�NOW�
ALL� YOU�"�� PAMPHLET�CREATORS� CAN�
DESIGN�"��SPREADS�ON�SCREEN� AND�
THEN� PRINT�SIDEWAYS�ON� TO�"�� PAPER��
%ITTO� FOR�"��SPREADS�ON� TO�"�
�
PROVIDED�YOU� HAVE� A� SUITABLE� PRINTER�

5HE� BUG�FIXES�ARE�MAINLY�TO� DO�
WITH� THE�$OMPUGRAPHIC� FONT�HANDLING��
&ARLIER�VERSIONS�TEND�TO� SCREW�UP�THE�
DOT�MATRIX�OUTPUT�OF�FONTS�AT���� �AND�
����DOTS�PER� INCH
� PARTICULARLY�THOSE�
GREATER�THAN� ABOUT� L00PT

5OTAL� RE�ORGANISATION�OF�THE�$(�
FONT� HANDLING�HAS�ENSUED�� (ONE�FROM�
VERSION� ����ARE� THE�$ACHE&DIT�
PROGRAM� AND� THE�$OMPUGRAPHIC� 'ONT�
$ONTROL� ITEM� IN� THE� 1REFERENCES�MENU�
� �THEY�ARE� NO� LONGER�NEEDED�

5HE�GOOD� NEWS� IS�THA T�THIS�
REWRITE� HAS�HAD�THE�EFFECT�OF�
SPEEDING�UP�THE� SCREEN� REFRESH� RATE�
THROUGHOUT�� 5HE� BAD� NEWS� IS� THAT�
WHEN� *� ASKED� THE� NEW�VERSION�TO�
OUTPUT�SOME� ���PT�TEXT�AT�����DPI�
TO�MY�$ANON� BUBBLE�JE T� *� GOT� LARGE
�
EMPTY�BOXES�ON�THE� PAGE�WITH� TINY�
LETTERS� IN� THE�CORNER�OF�THOSE� BOXES�
*N� EFFECT
� THIS�MEANS�THAT�THE�BUG�
HAS� NOT�BEEN�TOTALLY�ERADICATED
�
ALTHOUGH� *� HAVE�MANAGED�TO� PERFECT�
���PT�DOT�MATRIX�OUTPUT�FROM� ���
�
SOMETHING�WHICH� SCREWED� UP����"�

7ERSION� ���"� ALSO� UPSET�EVERY�
USER�WHO�CAME� ACROSS� IT�BY� REFUSING�
TO� LOAD� A�DOCUMENT�NOW�AND� THEN
�
CLAIMING�THAT� IT�HAD� BEEN� CORRUPTED��
5HIS� HAS�BEEN� FIXED� IN� THE� NEW�
VERSION
� AND�(OLD� %ISK�TE LLS�ME�THAT�
- # , �WILL� ACTUALLY� LOAD�DOCUMENTS�
WHICH� ����SAYS� ARE�CORRUPT�� /OT�
HAVING�ANY�CORRUPTED� - # + � DOCUMENTS

*� HAVEN�T�VERIFIED� THIS�YET�

4O
� THE� BIG�BUG� IS� FIXED
� THE� FONTS�
BUG� IS� PARTIALLY�FIXED
� DOT�MATRIX�
LANDSCAPE�WORKS�WELL� ARID� *� COULD�
KISS�(OLD� %ISK�FOR�THE� FASTER�SCREEN�
REFRESH�

5HEREkS� CONFUSION� ABOUT�THE�
UPGRADE� POLICY�AT�PRESENT�� 6,

�B ><6 �6 I�I=:�G:69N
�#: ;;�0 6 A@: G�
<:IH� >C ID � I=:� ;:HI>K:�HE >G >I�L >I= �6 �
E GJ9:C I�E A6C � I=6 I�L DJ A9 �B 6@:
)7FCC;9�HIFB� =B�<=G�IFB�
DISTRIBUTORS� )#� .ARKETING�	e������
������
� TE LLS�ME�THAT�A� - # , �

UPGRADER�DISK�WILL� BE�AVAILABLE� FOR�A�
jNOMINALk� CHARGE
� ALTHOUGH�WHETHER�
YOUkLL� BE�ABLE� TO�GET� IT�FROM� )#.� OVER�
HERE�OR�ONLY�DIRECT�FROM�(OLD� %ISK� IN�
THE�4TATES� IS� UNCLEAR�� *N� A� PERFECT�
WORLD�(OLD� %ISK�SHOULD� HAVE�
CONTACTED�ALI� REGISTERED� USERS�BY�NOW�
WITH�DETAILS�OF�THE� UPGRADE
� BUT�PAST�
EXPERIENCE�SUGGESTS� THAT� IF�THIS� DOES�
HAPPEN
� IT�WONkT� HAPPEN� QUICKLY�
:OUR�BEST�BET� IS�TO�GET�ON�TO� )#�
.ARKETING�TO� SHOW�THEM�THAT�THERE�
ARE�ENOUGH� PEOPLE� TO�MAKE� IT�WORTHd
WHILE� STOCKING�THE�UPGRADER�PACK�

5HE� ACTUAL� � �� � RELEASE�� � IN� OTHER�
WORDS�WHAT�YOU� 	SHOULD
�GET� IF�YOU�GO�
OUT�AND� BUY�11AGE�TODAY�� �ALSO�
INCLUDES� A� HELP�DISK� FOR�BEGINNERS
�
PUT�TOGETHER�WITH� (OLD� %ISKkS�
)YPER#OOK� PROGRAM�� 5HE� HELP�DISK�
WON�T�BE� INCLUDED� IN� THE� UPGRADER�
PACK�AS� IT� IS� FE LT�THAT�UPGRADERS�WILL�
BE�EXPERIENCED�ENOUGH� NOT�TO� NEED�
IT�� )OWEVER
� IF�YOUkRE�DESPERATE� FOR�
THE� HELP�DISK� *� KNOW�FOR�CERTAIN�THA T� IT�
IS� AVAILABLE� FOR�DOWNLOAD� FREE�OF�
CHARGE�FROM� A�COUPLE�OF�64�BASED�
BULLETIN� BOARDS
� $OMPU4ERVE� AND�
#*9��8HAT�WE� NEED� IS� AN�ENTERPRISING�
6,�PUBLIC� DOMAIN� LIBRARY�TO� CONTACT�
(OLD� %ISK�AND� ASK�FOR�PERMISSION� TO�
INCLUDE�THE�11AGE�HELP�DISK� IN� ITS

CATALOGUE
� THUS�MAKING� IT�EASILY�
AVAILABLE� TO�ANYONE�WHO�WANTS� IT�

506$)�61�(3084�61
+UST�ONE�MORE�SNIPPET�BEFORE�WE�GO�
ON� TO� THIS�MONTHkS�TUTORIAL��
(OLDENLMAGE� 	e��������� ����
� TELLS�
ME�THAT�VERSION� ��OF�THE� 5OUCH�6P�
SOFTWARE� IS� NOW�AVAILABLE�� *kM�WAITING�
TO� RECEIVE� A�COPY�SO� *k LL� TE LL� YOU�MORE�
NEXT�MONTH�� #UT
� THE� PHRASES�
jCUSTOM� SCREENk� AND� j8ORKBENCH���X� ,�

COMPATIBLEk� SUGGGEST� IT�MAY�WELL� BE�
WORTH� THE� * - + � UPGRADE�PRICE�

5HE� 64�COMPANY�WHICH� PRODUCES�
5OUCH�6P
� .IGRAPH
� IS� ALSO� TO� RELEASE�
AN�"��SCANNING�TRAY�AND�.ERGE�LT�
SOFTWARE�TO� SCAN� AND� MERGE�TOGETHER�
"��PAGES�WHICH� ARE� IN� �� HALVES�� *T�
WILL� BE�AVAILABLE� IN�THE�6,�THROUGH�
(OLDENLMAGE�� "GAIN
� *� HOPE�TO�HAVE�
MORE� NEWS�OF�THIS� NEXT�MONTH�

"ND� .IGRAPH� IS� AT�TH IS�MOMENT�
PUTTING�THE�FINISHING�TOUCHES�TO� ITS�
0PTICAL�$HARACTER�3ECOGNITION�	0$3
�
SOFTWARE�WHICH
�WHEN� USED� IN�
CONJUNCTION�WITH� THE�"��SCANNING�TRAY�
AND�.ERGE�LT
�WILL� ALLOW�YOU� TO� SCAN�
AN�"�� PAGE�O F�WORDS�AND� CONVERT� IT�
INTO�AN�"4$**� TEXT�FILE�� %ONkT �EXPECT� IT�
TO� APPEAR�UNTIL� EARLY� NEXT�YEAR�
THOUGH�� "LL� *� CAN� TELL� YOU� AT�THE�
MOMENT� IS� THAT� IT�WILL� HAVE�AN�
0MNIFONT�ENGINE�MEANING� IT�SHOULD

�7FQE�QEB�CBPQFSB�PB>PLK�?BFK�
RKABOT>V
�KLT�FP�QEB�QFJB�
QL�PELT�LCC�VLRO�$40�PHFIIP�QL�

KA�AB>OBPQP���
*BCC�7>IHBO

BE� AT� LEAST���� PER�CENT�ACCURATE�
6,�PRICING�FOR�THESE� �� NEW�

PACKAGES� IS� UNDECIDED�AT�THE�
MOMENT��5HE�"��SCANNING�TRAY�AND�
.ERGE�LT�SOFTWARE� IS� SELLING� IN� THE�
4TATES� FOR����� 	ADD� ����SHIPPING�TO�
THE� 6,

� AND� THE�FIGURE� OF������ IS�
BEING�BANDIED� ABOUT�FOR�THE�0$3�
SOFTWARE
�WHICH� IS� ABOUT�_����

0NE� LAST� PIECE�OF�NEWS�FROM�
.IGRAPH�CONCERNS�A� j4CANNING�6TILITY��
WHICH� APPEARS�TO� BE�A�SIMPLE
� ERM
�
SCANNING�UTILITY�� #ASICALLY� I T kS�5OUCH��
6P�W ITHOUT�THE�ARTY�BITS�� *F�YOUkRE� LOW�
ON�MEMORY�4CAN�AND�4AVE�WILL� LET�YOU�
INCREASE�THE� AVAILABLE�SCAN� LENGTH�
BECAUSE� IT�USES� LESS�MEMORY�THAN�
5OUCH�6P�� *T�COSTS�_�� �FROM�
(OLDENLMAGE
� OR����� PLUS� ) 3 �

SHIPPING�FROM� .IGRAPH� IF�YOU�WANT�TO�
DO�THINGS�THE� HARD� 	BUT�CHEAPER
�WAY�

CONTINUED�ON�PAGE���
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$ANCEL

5HE�ONLY�THING�THAT�LOOKS�ANY�DIFFERENT�IN�,,8><�� 
� � *S�THE�1RINT�TO�%OT�.ATRIX�REQUESTER
�W ITH�TWO�NEW�0FFSET�
GADGETS�AND�A�-ANDSCAPE�BUTTON�

CL�I�PS��� 1ROFESSIONAL� %RAW� CL�IPS� 	AS� WE�*�*� AS� 3EGIS� %RAW� FI�*ES�� ARE�
STRUCTURED� DRAWINGS� WHICH� NAY� BE� SCALED� WITHOUT� JAGGED� EDGES
� FLS� SUCH
�
THEY� PRINT� AT� THE� HIGHEST� RESOLUTION� OF� THE� PRINTER
� WHETHER� DOT� .ATRIX
�
1OST4CRIPT
� OR� AN� *NAGE4ETTER�� 3� CLIP� IS� A� GROUP� OF� OBJECTS� WHICH� ARE�
SAVED� TOGETHER� IN� A� FI�LE�� 1ROFESSIONAL� %RAW� CL�IP� ART� IS� AUA�I�*�ABLE� FRON�
(OLD� %ISK� AND� A� VARIETY� OF� THIRD� PARTY� SOURCES�

1ROBLEMS� NAY� OCCUR� WHILE� PRINTING� 1ROFESSIONAL� %RAW� CLIPS� IF� THEY� ARE�
TOO� $ 0 . 1 �*EX�� $URRENTLY
� THE� 1OST4CRIPT� *ANGUAGE� PUTS� A� *�IN�IT� OF�
APPROXIMATELY� ����� CONTROL� POINTS� PER� OBJECT�� 5HEREFORE
� IF� YOU� HAVE�
AUTO�TRACED� AN� OBJECT
� OR� CREATE� A� FREEHAND� DRAWING� WITH� MORE� THAN� �����
CONTROL� P O M T S 
 � THE� PRINTER� NAY� NOT� BE� ABLE� TO� HAND�*�E� THE� CLIP�� 4UCH�
OBJECTS� NUST� BE� SP*�IT� INTO� TWO� OR� NORE� SNA*�LER� OBJECTS� IN� ORDER� FOR� THEN�
TO� PR�INT� P ROPER���Y �

"S�WELL�AS�TEACHING�YOU�ABOUT�,,8><�� 
� �THE�NEW�HELP�DISK�INCLUDES�DETAILS�OF�ALT�KNOWN�PROBLEMS�WITH�VERSIONS�
� �� �AND����"
�WITH�SUGGESTED�PRACTICAL�WORKAROUNDS�

".*("�4)011&3�o �*446&���o �+"/6"3:�����
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CONTINUED�FROM�PAGE���
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� ON�WITH� THIS�MONTH�S� TUTORIAL�� "S�
IT kS�CLOSE�TO� THE� FESTIVE� SEASON� *�
THOUGHT�WE�D� HAVE� A�GO� AT�DESIGNING�
AN�"MIGA�4HOPPER�$HRISTMAS�CARD��
:EAH
� *� KNOW� IT�S � CORNY�BUT� IT�S � THE�
TECHNIQUES�WE� LEARN� ON� THE�WAY�THAT�
COUNT
� NOT�THE�CARD� ITSELF�

8E�RE�GOING�TO� USE� �� PIECES�OF�
SOFTWARE
� 5OUCH�6P����� AND�
1ROFESSIONAL�1AGE����
� BUT�AS� ALWAYS�
THERE�S�MORE� THAN� ONE�WAY�TO�DO� IT��
:OU� COULD� USE� ANY�DECENT�SCANNER�
AND� SOFTWARE� IN� THEIR� PLACE
� ALTHOUGH�
THE�EXACT�TECHNIQUES�EMPLOYED�WILL�
DIFFER�O F�COURSE�

#*(� *4� #&55&3
'IRST�OFF
�WE� NEED� A�DESIGN� FOR�CARD�
*F�YOUkRE� AN� ARTIST�YOU�CAN�DRAW� IT�
YOURSELF�USING�AN� ART�PACKAGE�� #UT�
REMEMBER�THAT� *''�BITMAPPED�
PICTURES� ARE�A�JAGGY����DPI�
RESOLUTION
� AND� TO� INCREASE�THE�
OUTPUT�RESOLUTION�WE� HAVE�TO� SCALE�
THEM� DOWN�TO�AT� LEAST�A� QUARTER�OF�
THEIR�ORIGINAL� SIZE�� 4O� IF�YOU�RE�GOING�
TO�DRAW� IT
� YOUkLL� HAVE�TO�DRAW� IT�BIG�� �
AT� LEAST�- � HI�RES� SCREENS�WIDE� 	�
����
PIXELS
�AND� PROBABLY���OR�1 � HI�RES�
SCREENS� HIGH� 	�
�����
���� PIXELS
�

5HIS� POSES� A� PROBLEM� IN� THAT�THE�
"MIGA�DOESNkT � LIKE�BITMAPS�OF�MORE�
THAN� �
���� BY�� 
����PIXELS�VERY�
MUCH��5O�GET�AROUND�TH IS�YOU�LL� NEED�
TO� USE� A�DRAWING�PACKAGE� LIKE�
1ROFESSIONAL�%RAW
� OR�THE�DRAWING�
PART�O F�THE� 5OUCH�6P�SOFTWARE�

0F�COURSE
� IF�YOUkVE� A� SCANNER�
YOU�CAN� CHEAT�AND� SCAN� IN� A�
$HRISTMASSY�DESIGN�� *kVE�DONE�THAT�

4O�WEk LL� START�OFF�BY�USING� 5OUCH��
6P�TO �CREATE� THE�BASIC� IMAGE�FOR�THE�
FRONT�O F�OUR�CARD�

5HE�CARD�WILL� BE�"�� PAPER�FOLDED�
HORIZONTALLY� IN� HALF�AND�THEN� VERTICALLY�
IN� HALF�AGAIN� 	HOW�ALL� GREETINGS�CARDS�
USED� TO� BE� PRODUCED
��5HIS�MEANS�
OUR� IMAGE�WILL� BE� HALF�THE�WIDTH� AND�
HALF�THE� HEIGHT�OF�"��

5HE� FIRS T�THING�TO�DO� IS� BRING�UP

�� 1 ?- FFE �$ LIP � * N F �O R N A T �I �ON��� �
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��4CAN�THE�CARICATURES
�SAVING�THE�PART�OF�THE� IMAGE�YOU�WANT�ON�THE�
$HRISTMAS�CARD��5HE�1AGE�$LIP� INFO� REQUESTER�TELLS�ME� IT� IS���INCH�SQUARE�

THE� 1AGE�$LIP� *NFORMATION� REQUESTER�
AND� ALTER�THE� %1*� SETTINGS� TO� THOSE�OF�
YOUR�OUTPUT�DEVICE�� FOR�MOST���� PIN�
PRINTERS�TH IS�WILL� BE�����BY����
� FOR�
%ESK+ETS�AND� -ASER+ETS�CHANGE�THEM�
TO� ����BY������ "FTER�CHANGING�THE�
VALUES�DONkT � PRESS�THE� 3ETURN� KEY
�
CLICK�ON� THE�WORD� �%51�
�WHICH� IS� A�
HIDDEN�BUTTON�� :OU�LL� SEE� THE�VALUES�
IN� THE�OTHER�GADGETS�GET�SMALLER�

/EXT�WE�WANT�TO�MAKE� OUR�PAGE�
THE�EXACT�SIZE�OF�THE� IMAGE�DESIGN
�
SO�CHANGE� THE� *."(&�WIDTH� AND�
HEIGHT�TO� ������ AND� ��
���CM��8HILE�
YOUkRE� AT� IT
� ENTER�THE� SAME� FIGURES� IN�
THE�$-*1�WIDTH� AND� HEIGHT�GADGETS�

/OW�YOU� CAN� CLICK�ON�0,�OR�PRESS�
3ETURN�� 5OUCH�6P�WILL� ASK�YOU� IF�YOU�
WANT�TO�8IPE�0UT�OR�"DJUST�THE�
IMAGE��"LTHOUGH�THERE�S� NOTHING�ON�
THE� PAGE�YET
� CLICK�"DJUST�ANYWAY�SO�
YOU�GET� IN� THE� HABIT�O F�NOT�CLICKING�
8IPE�0UT
� UNLESS�YOU� MEAN� TO�
DESTROY�THE� PAGE�� *F�YOU� SEE�THIS�
REQUESTER�AGAIN�DURING�THIS� TUTORIAL
�
FOR� HEAVENkS� SAKE�CLICK�"DJUST�

$HOOSE� 'ULL� MAGNIFICATION�AND�
ACTIVATE�THE� CLIP�OUTLINES� 	IF�THEY�
ARENkT �ALREADY
� BY�CLICKING�ON�THE� TOP�
LEFT� ICON� IN� THE�$LIPS� TOOLBOX�

*F�YOU� ARE�GOING�TO�DRAW�YOUR�
DESIGN�WITH� 5OUCH�6P
� NOW� IS� THE�
TIME�TO�DO� IT�� *kM� SKIPPING�THIS� STAGE�
	BECAUSE� *kM� A� POOR�ARTIST
� TO� LOAD� A�
PREVIOUSLY�SCANNED� BITMAP� INTO� THE�
CLIP
� A�SNOWMAN� FROM� MY� LOCAL� PAPER�

5O�GET�THE�DESIGN�TO� FILL� THE�WHOLE�
OF�THE� IMAGE� AREA
� SELECT� *GNORE� FROM�
THE� -OAD� $LIP� TOOL�� 5HE� IMAGE�WILL� NO�
DOUBT� LOAD� IN� A� SLIGHTLY�DISTORTED�
MANNER
� BUT� *kVE�GOT�A�FEELING�THAT�A�
DISTORTED� SNOWMAN� IS�WHAT� *�WANT�

*�M�GOING�TO� USE�THE� LARGE�WHITE�
AREA�� �THE� SNOWMANkS� BODY�� �TO�
PERSONALISE� THE� CARD�WITH� THE�"MIGA�
4HOPPER�LOGO� IN� THERE
� SOME�WORDS�
THAT�SAY�.ERRY�$HRISTMAS
� AND� ALONG�
THE� BOTTOM� *�WANT� A� NUMBER�OF�THOSE�
CARICATURES�OF�THE�WRITERS� THAT�YOU�
SEE� IN� THIS�MAGAZINE�

5HE� CARICATURES� *kM�GOING�TO�
SCAN
� AND� REDUCE�THEM� TO� ABOUT� HALF��
AN�INCH� SQUARE�� *kM�GOING�TO�ENCLOSE

1 � OF�THEM� IN� A� BLACK� RECTANGLE� SO�
THAT�THEY� LOOK� LIKE�A� STRIP� OF�FILM�

5HE�"MIGA�4HOPPER�LOGO�HAS� TO�
BE� SCANNED
� TOO��5HAT�MAKES� 3 �

SCANS� IN� ALL
� INCLUDING�THE� SNOWMAN
�
AND� THEREFORE� 3 � BITMAPS�TO� LOAD� AND�
MANIPULATE� IN� A� %51� PACKAGE
� YES 

/O��8EkRE�GOING�TO�USE� 5OUCH�6P�
TO� PLACE�THE� CARICATURES�DIRECTLY�ON�TO�
THE� SNOWMAN� IMAGE�AND�THEN� SAVE�
THE�WHOLE� THING�AS�ONE� *''�FILE�� *F�
YOUkVE�GOT�THE�(OLDENLMAGE�SCANNER�
YOU� CAN�FOLLOW�ALONG�WITH� TH IS�BIT�
WITHOUT� HAVING�TO� HAVE� THE�SNOWMAN�
PICTURE
�JUS T�PRETEND� IT�S � THERE�

$-&7&3�$-*11*/(
'IRST�WE�LL� PREPARE�THE�BLACK�
BACKGROUND�FOR�THE�CARICATURES�� #RING�
UP�THE� 1AGE�$LIP� *NFORMATION�
REQUESTER�AGAIN
� CLICK�ON� THE� *NCHES�
BUTTON
� CHANGE�THE�$-*1�WIDTH� AND�
HEIGHT�MEASUREMENTS� TO������ BY�
� ���� INCHES� AND� ALTER�THE�9�AND�:�
POSITION� MEASUREMENTS� UNDERNEATH�
TO�� ��� �AND� �����

$LICK�0,�AND�YOU� SHOULD� SEE�THE�
WHOLE�OUTLINE�OF�THE� CLIP� AREA� ON� THE�
SCREEN� IN� A�CENTRAL� POSITION� CLOSE�TO�
THE� FOOT�OF�THE� PAGE
� PROVIDED�YOU�
ARE�STILL� IN� FULL� MAGNIFICATION��5O�TURN�
THE� AREA� BLACK�EITHER�SELECT�$ LIP�4ET�
$OLOR�#LACK�FROM�THE�MENU� SYSTEM

OR�CHOOSE� #LACK�FROM�THE�$OLOR� ICON�
IN� THE� TOOLBOX��"FTER�A� SHORT�PAUSE�
THE�CLIP� AREA�TURNS� BLACK�

/OW�WEk RE�GOING�TO�SET�THE� CLIP�
AREA�TO�THE�EXACT�SIZE�WE�WANT�AND�
SCAN� A� CARICATURE� DIRECTLY� INTO� IT�� *N�
THE� 1AGE�$LIP� *NFORMATION� REQUESTER�
CHANGE�THE� CLIP� SIZE� TO�� ��� �BY������
AND�THE� POSITION� TO�� ���� AND� ������
$LICK�0,�AND�GO� INTO� /ORMAL�
MAGNIFICATION� 	�
�� .OVE�THE�VIEW�TO�
THE�BOTTOM� LEFT�OF�THE� PAGE� AND�YOU�
WILL� SEE�THE�OUTLINE�OF�THE�CLIP� AREA�

4ET�YOUR�SCANNER�TO� ����DPI
�
5EXT
� AND� ABOUT�MIDWAY�ON� THE�
BRIGHTNESS�WHEEL�� 0PEN� UP� AN� OLD�
COPY�OF�"MIGA�4HOPPER�ON� TO�A� PAGE�
THAT�HAS�A�CARICATURE�ON� IT�� 1OSITION�
THE� SCANNER�HEAD� SO�THAT�THE� FRONT�OF�
IT� LINES� UP�WITH� THE�TOP�OF�THE�
CARTOON�� LOOK�OVER�THE� TOP�OF�THE�
SCANNER�AND� USE�THE� HORIZONTAL� FRONT�
EDGE�TO� LINE� IT� UP�WITH� THE� HORIZONTAL�
TOP�OF�THE� PICTURE�� $LICK�ON�THE�
4CANNER�TOOL� AND�THEN�THE� 4CAN� TO�
$LIP� ICON� 	THE� ONE� UNDERNEATH� THE�
HAMMER
��5HE� 4CAN�"REA� REQUESTER�
WILL� PROBABLY�COME� UP�BECAUSE�WEkVE�
SWITCHED� TO�����DPI�� +UST�CLICK�0,�

8HEN�THE�GREEN� SCANNER� LIGHT�
COMES�ON� SO�THAT�YOU� CAN� SEE�
THROUGH� THE�COVER
� LINE� UP�THE�
SCANNER�SO�THAT�THE� LEFT�MOST� PART�OF

IMAGE��4ELECTING�*GNORE
� THE�PICTURE�MAY�DISTORT
� BUT�WILL�FILL�ALL�THE�SPACE�
5AKE�CARE�WITH�THE� INSTRUCTIONS�TO�MAKE�SURE�THE�IMAGE�SCALES�ITSELF�TO �

THE�EXACT�SIZE�YOU�REQUIRE�
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*F�THE�STRIP�IS�NOT�POSITIONED� IN�THE�CENTRE
� IT�CAN�BE�MOVED�
BY�DRAWING�A�CLIP�AREA�AROUND� IT�

THE� PICTURE�YOU�WANT�TO� SCAN� IS�JUS T�
VISIBLE� THROUGH� THE� SMOKED� PLASTIC��
$HECK�THAT�THE� FRONT�OF�THE� SCANNER� IS�
STILL� LINED� UP�WITH� THE� TOP�OF�THE�
PICTURE
� THEN� PUSH�THE� SCANNER�UNTIL�
THE�GREEN� LIGHT� IS� SHINING�ACROSS�THE�
TOP�OF�THE� CARICATURE�� )OLD� DOWN�THE�
4TART�BUTTON� DRAG�THE� SCANNER�

4CANNING�DIRECTLY�AND�CLEANLY� INTO�
CLIP�AREAS� LIKE� TH IS� IS�MORE� THAN� A�
LITTLE� TRICKY�SO�AN� EASIER�WAY�TO�
ACHIEVE� THE� SAME� RESULT� IS�TO � FIRST�
SAVE�YOUR�SNOWMAN� PAGE�WITH� THE�
BLACK� RECTANGLE�ON� IT�AND� THEN� SCAN�
THE� CARICATURE� TO�THE� FULL� PAGE� 	WHICH�
WILL�WIPE� OUT�THE� SNOWMAN
��5HEN�
DRAG�A� CLIP� AREA�EXACTLY�AROUND� THE�
CARICATURE
� SAVE�THE�CLIP�TO�DISK
� LOAD�
THE� SNOWMAN� BACK
� POSITION� THE� ����
INCH� BY����� INCH� CLIP� AREA�ON�TO�THE�
BLACK� RECTANGLE� AS� BEFORE
� THEN� LOAD�
THE� CARICATURE� INTO�THAT�CLIP� AREA
�
SELECTING�THE� *GNORE�FEATURE� SO� THAT� IT�
FILLS � THE�SQUARE�EXACTLY�

/08�'03�"�26*$,�453*1
4O�THA TkS�THE� FIRS T�CARICATURE� IN� PLACE��
5O� POSITION� THE� NEXT�ONE�BRING�UP�THE�
1AGE�$LIP� *NFORMATION� REQUESTER�AND�
ADD�� �� �TO�THE�$-*1�9�POSITION�� *N�
TH IS� CASE�THAT�MEANS� CHANGING� IT�
FROM����� �TO������

/OW� IN� REALITY� *� SCANNED� 1 �

CARICATURES�AND� LOADED�THE� NEXT�ONE�
IN
� BUT�TO� SAVE�YOURSELF�TIME�JU S T� LOAD�
THE� PREVIOUS� CARICATURE� INTO� TH IS� NEW�
CLIP� AREA�� %ONkT �FORGET�TO � SELECT�
*GNORE
� NOT�1RESERVE��5O�DO�THE� REST�
SIMPLY� REPEAT�THIS� SECOND� STEP
�
ADDING�����TO�THE�9�POSITION� OF�THE

CLIP� AREA�
EVERY�TIME��
4AVE�THE�

IMAGE� AS�YOU�
GO�� �YOU� KNOW�

WHAT�THE�
"MIGA� IS� LIKE�
WITH�MEMORYd
INTENSIVE�STUFF�
LIKE� THIS
� YOU�
DONkT �WANT�TO�
GET�UP�TO� THE�
FIFTH � IMAGE�
AND�THEN�

CRASH��
5HE�ONLY�THING�
LEFT�TO� DO� NOW�

IS� SCAN�THE�
"MIGA�

4HOPPER�LOGO��
8HICH� IS�

EASIER�SAID�
THAN� DONE��
5HE�ONE�ON�
THE� COVER� IS�

WAY�TOO� LARGE
�
AND� ANYWAY�
THE� RED� AND�
BLUE� BITS�WILL�
ALL� COME�OUT�

AS� SOLID�
BLACK��5HE�
BEST� BET� IS�

THE�SMALL� ONE�
ON� THE� j"T�A�

(LANCE�(UIDEk� ON� PAGE� ��� *� CAN� SEE�
THAT�THE� SCAN�WILL� PROBABLY�NEED�
SOME�CLEANING�UP
� SO�WEkLL� NOT�FIX�THE�
LOGO�ON� TO�THE� SNOWMAN� IMAGE�WITHIN�
5OUCH�6P
�WEkLL� IMPORT� IT� INTO�11AGE�
AND� POSITION� IT� LATER�

*� MANAGED�TO�GET� A�FAIRLY�GOOD�
SCAN� OF�THE� LOGO� AT�����DPI� ON� THE�
5EXT�SETTING
� WITH� THE� BRIGHTNESS�
WHEEL� AT�ALMOST� ITS� BRIGHTEST�SETTING��
	:OUkLL� HAVE�TO�EXPERIMENT�A�BIT�

"FTER�THA T� *�WENT� INTO�THE�DRAWING�
SECTION� OF� 5OUCH�6P�AND� USED�THE�
ERASER�TOOL� TO�CLEAN� UP�THE� STRAY�
BLACK�DOTS� CAUSED� BY�THAT�GREY�TIN T�
BEHIND� THE� LOGO�

/OW�DRAG�A� CLIP� AREA�AROUND� THE�
LOGO� AND� SAVE�THE�CLIP� AS� AN� *''�

&/5&3� 130'&44*0/"-�1"(&
"LL�WE�HAVE�TO�DO� NOW� IS� PUT�THE� BITS�
TOGETHER�ON� AN�"�� PAGE� IN� SUCH� A�
WAY�THAT�WHEN�WE�FOLD� IT�THE� PICTURE�
IS� ON�THE�FRONT�AND�WHEN�WE�OPEN� THE�
CARD� THE�GREETING� IS� INSIDE�

*kM�GOING�TO� USE�1ROFESSIONAL�
1AGE�TO� DO�THIS� BIT
� BUT� AS� *� SAID�
EARLIER�YOU� CAN� USE�4AXON�1UBLISHER
�
1AGE4TREAM�OR�1ROFESSIONAL�%RAW�IF�
YOU� LIKE�� 5HE� IMPORTANT�THING� IS� THAT�
THE� SOFTWARE�ALLOWS�YOU�TO� ROTATE�TEXT�
BECAUSE� PART�OF�THE�GREETINGS� PAGE�
O F�THE�CARD� HAS� TO�BE� UPSIDE� DOWN�

"FTER� LOADING�11AGE�SELECT�THE�
CENTIMETRE�MEASUREMENT�SYSTEM� AND�
THEN� CREATE�A�STANDARD�"��PAGE��
%OUBLE�CLICK�ON�THE� BOX�11AGE�HAS�
AUTOMATICALLY� PUT�ON�THE� PAGE�FOR�YOU�
	OR�CREATE�ONE� IF� IT� ISN �T�THERE
� TO�
BRING�UP�THE�"CTIVE� #OX� REQUESTER�� *N

THE�8IDTH� AND� )EIGHT�GADGETS�ENTER
����� AND� ������ AND�CLEAR�OUT�THE�
1OSITION� -EFT�AND�5OP�GADGETS� SO� THAT�
THEY�BOTH� READ� ZERO��$LICK�0,�

$LONE�TH IS� BOX���TIMES�BY�
PRESSING� <"LT�,>� ��TIMES�� /OW�DOUBLE�
CLICK�ON�THE�TOP�BOX�AND� ADJUST� ITS�
POSITION� TO� -EFT�� ������5OP�
��������� %OUBLE�CLICK�ON� ANOTHER�
CLONED� BOX�AND� ADJUST� ITS� POSITION� TO�
-EFT���������5OP� ��������� %OUBLE�
CLICK�ON�THE� LAST�CLONED� BOX�AND�
MOVE� IT�TO� -EFT��� ������5OP��������

5HESE� ARE� THE��� jFACES�� O F�OUR�
CARD�� 5HE� CROSS� SHAPE� IN� THE�MIDDLE�
RUNNING�FROM�TOP�TO�BOTTOM� AND� LEFT�
TO� RIGHT�SHOWS�WHERE�WE�WILL� FOLD� THE�
PAPER�AFTER�THE� PAGE� IS� PRINTED�

5HE�FRONT�OF�THE�CARD� IS� THE�
BOTTOM� RIGHT�BOX
� NEXT�TO� IT� 	BOTTOM�
LEFT
� IS� THE�BACK�OF�THE�CARD��5HE� BOX�
AT�TOP� RIGHT� IS� THE� PAGE�WHICH�WILL�
BACK�ON�TO� THE� FRONT
� THE� BOX�AT�TOP�
LEFT� IS� THE� PAGE�WITH�THE�GREETING�

-ETkS�DEAL�WITH� THAT�GREETING�FIRST��
(O� INTO� �����MAGNIFICATION� 	"MIGA��
- 

� CLICK�ON� THE�TEXT�TOOL
� CLICK� IN� THE�
TOP� LEFT�BOX�AND�TYPE� SOMETHING� LIKE�
l8ITH� EVERY�GOOD�WISH�FOR�YOUR�
HAPPINESS� AT�$HRISTMAS�m

/OW�DECIDE�ON� A�FONT�AND� STYLE�� �
5IMES� *TALIC�GIVES�A�NICE� TRADITIONAL�
LOOK
� AND� ��PT� IS� A�GOOD� SIZE�� 4O�
SELECT�THE� TEXT
� SHOOSE�YOUR�FONT�AND�
SELECT�$ENTRE�JUSTIFICATION�� *T� LOOKS� A�
BIT�SILLY�WITH� j$HRISTMASk� SITTING�ON� A�
LINE� ON� ITS�OWN
� SO� PUT�THE� TEXT�CURSOR�
JU S T�AFTER� jW ISHk� AND� HIT�THE�3ETURN�
KEY��5HAT� LOOKS�MUCH� BETTER�

&XCEPT�THAT� IT�S �AT�THE� TOP�OF�THE�
PAGE� AND�WE�WANT� IT� IN� A�MORE�
CENTRAL� POSITION�� 4O�DOUBLE� CLICK�ON�
THE�BOX�AND�ENTER�A�5OP�.ARGIN�
DISTANCE�OF���������8HILE�YOUkRE�
THERE�CHANGE�THE�3OTATION�VALUE� TO�
����TO� TURN� IT�UPSIDE�DOWN�

/OW�WEk LL� LOAD�THE� FRONT�OF�THE�
CARD� IN�� (O� INTO�����MAGNIFICATION�
	"MIGA��

� CLICK�ONCE� ON� THE� BOTTOM�
RIGHT�BOX
� SELECT� *MPORT�#ITMAP�
(RAPHIC�FROM�THE� 1ROJECT�MENU� 	OR�
"MIGA�(
� AND� LOAD� IN� THE� SNOWMAN�
BITMAP�WHICH�WE� PREPARED� IN�5OUCH��
6P�� #ECAUSE�WE�SET� IT� UP�TO� THE�
EXACT�SIZE� IN� 5OUCH�6P� IT�SHOULD� BE� A�
PERFECT�FIT�FOR�THE� BOX�� "FTER� IT� HAS�
LOADED
� IF�YOU� DOUBLE� CLICK�THE�BOX�
AND� LOOK�AT�THE�9�AND�:�SCALING�
FIGURES��5HEY�SHOULD� BE� � ���� � IF�YOU�
HAD� THE� 5OUCH�6P�PAGE� SET�TO� ����
DPI
� OR�� ����� IF�SET�TO�����DPI�

*F�YOUR�FIGURES�ARE�DIFFERENT�FROM�
THESE� IT�MEANS�YOU�FORGOT�TO� SET�THE�
%1*� SETTINGS� IN� 5OUCH�6P�OR�SET�UP�
THE�WRONG�SIZE� *."(&� IN� 5OUCH�6P�

5HE� LAST�JOB� IS� TO� PUT�THE�"MIGA�
4HOPPER�LOGO�ON�TO�THE� FRONT�� (O� INTO�
�����MAGNIFICATION� 	"MIGA��
� AND�
POSITION� THE� PAGE�SO�YOU� CAN� SEE�THE�
ROW�OF�CARICATURES�� %RAG�OUT�A� BOX�FOR�
THE� LOGO�� �ANY� SIZE�BECAUSE�WE�RE�
GOING�TO� RESCALE� IT�TO� SUIT�

8HEN� IT�HAS� LOADED
� POSITION� THE�
LOGO�BOX�SO�THAT�THE� LEFT�O F�THE� LOGO�
LINES� UP�WITH� THE� LEFT�EDGE�OF�THE

BLACK�STRIP�BEHIND� THE�CARICATURES�� �
BY�EYE� IS�GOOD� ENOUGH� � �AND� POSITION�
THE�TOP�OF�THE� LOGO� BOX�AT� ABOUT����
CENTIMETRES�� /OW� POSITION� THE� PAGE�
SO�THAT�YOU� CAN� SEE�THE� RIGHT�HAND�
EDGE�OF�THE�BLACK�STRIP�� )OLD� DOWN�
THE� <"LT>� KEY�AND� DRAG�THE�MIDDLE�RIGHT�
HANDLE�OF�THE� LOGO�BOX�TO� THE� RIGHT� SO�
THAT�THE� RIGHT�HAND� EDGE�OF�THE� LOGO�
BOX� IS� LINED� UP�WITH� THE� RIGHT�HAND�
EDGE�OF�THE�BLACK� STRIP�

%OUBLE�CLICK�THE� LOGO� BOX�AND�
CHECK�OUT�THE� SCALING�FIGURES�� THE�9�
ONE�SHOULD� BE� CONSIDERABLY� LARGER�
THAT�THE�:�ONE��5O� KEEP�THE� CORRECT�
PROPORTIONS�CHANGE�THE�:�FIGURE� TO�BE�
THE�SAME�AS�THE�9�ONE
� PRESS� 3ETURN�
AND� CLICK�0,�� /OW�DRAG�THE�MIDDLE��
BOTTOM� HANDLE�OF�THE� LOGO�BOX�DOWN�
	DON�T� HOLD�"LT
� UNTIL� IT� IS� ABOUT�HALF�A�
CENTIMETRE� ABOVE�THE�BLACK�STRIP�� :OU�
SHOULD� BE�ABLE� TO� SEE�THE�WHOLE� LOGO�
NOW
� IF�YOU� CANkT
� THEN�DRAG�THE�
MIDDLE�HANDLE� DOWN� A� BIT�MORE� AND�
MOVE�THE� LOGO� BOX�UP�A�BIT�

0NE� LAST�THING�� .OVE� UP�THE� PAGE�
A� LITTLE�WAY
� DRAG�OUT� A� BOX�ABOVE�THE�
LOGO
� CLICK�THE� TEXT�TOOL
� CLICK� IN� THE�
NEW�BOX
� TYPE� �.&33:�9."4k� AND�
PRESS� 3ETURN
� THEN� jFROM� ALL� A Tk� AND�
PRESS� 3ETURN�� 4ELECT�ALL� THAT�TEXT�AND�
CENTRE� IT�� 'INALLY
� POSITION� THAT�TEXT�
WHERE�YOU� THINK� IT� LOOKS� BEST�

5)&� '*/"-�46.."3:
8EkVE� ACHIEVED� A� LOT�THIS�MONTH� SO�
LET�S� SUMMARISE�WHAT�WEkVE� LEARNED�

*N� 5OUCH�6P�WE�MASTERED�TO�
CHANGING�THE� %1*� SETTINGS� TO� THOSE�OF�
OUR�PRINTER�BEFORE�DOING�ANY�WORK�
5HIS� IS� SO� THE�MEASUREMENTS� 5OUCH��
6P�GIVES� US� REFLECT�EXACTLY�THE�
MEASUREMENTS�OF�WHAT�WE�WILL� SEE�
ON�THE� PRINTED� PAGE�

8E� LEARNED�THAT�WE�CAN� GET�AN�
IMAGE�TO�ENTIRELY�FILL� A�CLIP� AREA�BY�
SELECTING� *GNORE� 	THE� ASPECT� RATIO
�
WHEN�WE� LOAD� IT
� AND
� THAT�WE�CAN�
POSITION� CLIPS� IN� EXACT�POSITIONS�ON�
THE� PAGE�BY�ALTERING�THE�FIGURES� IN� THE�
1AGE�$LIP� *NFORMATION� REQUESTER�

1ROBABLY�THE�MOST� IMPORTANT�
KNOWLEDGE�WE� ACQUIRED� IN� 5OUCH�6P�
WAS�THAT� IT� IS�MUCH�QUICKER�AND�
EASIER�TO� SCAN�THINGS� TO�THE�FULL� PAGE
�
SAVE�THE� PART�O F�THAT� IMAGE�YOU�WANT�
AS� A�CLIP� AND� LOAD� THE�CLIP� INTO�A�CLIP�
BOX�ON� THE� �WORK�� IMAGE�

*N�11AGE�WE�FOUND�OUT� HOW�TO�
RESCALE�GRAPHICS�BY�"LT�DRAGGING�
HANDLES� AND�BY�CHANGING�THE�4CALE�
FIGURES� IN� THE�"CTIVE� #OX� REQUESTER��
8E� ALSO�DISCOVERED� THAT� IT� IS� OFTEN�
EASIER�TO� POSITION� BOXES�ACCURATELY�
BY�ADJUSTING�THE�1OSITION�VALUES� IN�
THE�"CTIVE� #OX� REQUESTER�

5HAT�S� IT�FOR�THIS�MONTH�� /EXT�
MONTH� DETAILS� OF�5OUCH�6P�� �AND�
MAYBE�MORE�ON�THAT�SCANNING�TRAY�
AND�.ERGE�LT�PROGRAM�� 1OSSIBLY�A�
REVIEW�OF�4AXON4CRIPT�AS�WELL�� %ONkT�
FORGET�TO�WRITE� IF�YOU�VE�GOT�ANY�%51�
PROBLEMS�OR� IF�THERE kS� ANYTHING� IN�
PARTICULAR�YOU�WANT�TO� KNOW�HOW�TO�
DO� IN� ANY�%51�RELATED� PACKAGE��$%
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0 ROGRAMS�WRITTEN� IN� #"4*$�
GENERALLY�CREATE�THEIR�
GADGETS� USING�STANDARD�
#"4*$�STATEMENTS��5HEY�

THEN�DETERMINE�WHETHER�THE� CLICKED�
MOUSE� HIT�THE�GADGET� BY�READING�THE�
MOUSE�COORDINATES�AND� COMPARING�
THEM�WITH� THE�GADGET�S� COORDINATES��
5HE�EXTRA� PROGRAMMING� REQUIRED� TO�
ACHIEVE�THIS� CAN� BE�AVOIDED� IF�
*NTUITIONkS� OWN�GADGET�SYSTEM� IS�
EMPLOYED� INSTEAD�

*N� THE� PREVIOUS�ARTICLE�WE�
COVERED� THE�FINER�POINTS�OF�CREATING�
INTUITION�GADGETS� USING�SYSTEM�
LIBRARY�CALLS� FROM�('"�#"4*$�� *N�
DOING�TH IS� THE�CONCEPT�OF�DATA�
STRUCTURES�WAS� COVERED
� TOGETHER�
WITH� A�MEANS�OF�CREATING�THEM� IN�
('"�#"4*$�TO� FORM� INDIVIDUAL� GADGETS�
O F�THE�THREE� BASIC�TYPES�� #OOLEAN
�
STRING�AND� PROPORTIONAL��5O� ILLUSTRATE�
THEIR�USE
� THE�EXAMPLES� CREATED�
SMALL�WINDOWS�CONTAINING�A�GADGET�
OR�TWO��5ECHNICALLY
� THESE�WINDOWS�
ARE� TERMED� jREQUESTERS�
� BECAUSE�
THEY�ARE� USED�TO� REQUEST�YOU�TO�
DO�SOMETHING�AND�WAIT�FOR�YOU�TO�
RESPOND� BEFORE�DISAPPEARING�

8HEN� CREATING�A�CONTROL� PANEL�
FULL� OF�GADGETS
� ALWAYS� PRESENT�ONd
SCREEN
� AN� IDEAL� APPROACH� IS� THE�
"DD(-IST�AND� 3EFRESH(ADGETS�
4YSTEM�$ALLS�� 5HIS� IS�BECAUSE�
THESE�GADGETS�DO� NOT�DISAPPEAR�
WHEN�DE�ACTIVATED�� )OWEVER
� TH IS� IS�
AN�OBVIOUS�DISADVANTAGE�FOR�
REQUESTERS
� UNLESS� A�WINDOW� *S�
OPENED�SPECIFICALLY�FOR�THEM� AND�
CLOSED� AFTER�THE�GADGETS� HAVE�BEEN�
RELEASED�

'OR� REQUESTERS�AS� SIMPLE�AS�
THOSE�GIVEN� IN� THIS�MONTH�S�
EXAMPLES� THERE�ARE� FAR�EASIER�WAYS�
OF�ACHIEVING�THE� SAME�END�� *N�('"�
#"4*$�THE�"-&35�STATEMENT�CAN� BE�
USED�
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6SING�THE�DEFINITIONS�GIVEN� IN� THE�
30.� ,ERNEL� .ANUALS
� THIS� IS�A�
REQUESTER
� NOT�AN�ALERT�� )OWEVER
� *T�
DOES� PRODUCE�A� USABLE
� IF�UNEXCITING
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REQUESTER�WHICH� HANGS�FROM� THE�TOP�
OF�THE� SCREEN�AND� IS�EASILY� INCLUDED�
IN� A� PROGRAM�

5HE� *NTUITION� SYSTEM�CONTAINS�
ITS�OWN�VERSION�OF�('"�S�"-&35
�
CALLED� AN�"UTO3EQUESTER�� 5HESE�
WILL� BE� IMMEDIATELY�RECOGNISABLE�
AS� THOSE� USED� BY�THE�"MIGA�
OPERATING�SYSTEM
�WHICH� IS�WHY�THEY�
ARE� IN� THE� SYSTEM� LIBRARIES� IN� THE� FIRS T�
PLACE�

!54/2%15%34%23
-ISTING��� IS� A� PROGRAM�WHICH�
CREATES�A�SIMPLE� REQUESTER�
CONTAINING�TWO�GADGETS�� 5HE�TEXT�FOR�
THE� REQUESTER�AND�BOTH�GADGETS� IS�
HELD� IN� DATA�STRUCTURES� CALLED�
*NTUI5EXT�STRUCTURES��5HESE�CONTAIN�
THE� STRING�TEXT
� TOGETHER�WITH� THE� PEN�
AND� PAPER�COLOURS�AND�THE� POSITION�
O F�THE�TEXT�WITHIN� THE�WINDOW�WHEN�
DISPLAYED�

5HE�"UTO3EQUEST�SYSTEM�CALL�
REQUIRES� THREE� INTUI5EXT�STRUCTURES�TO
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"$#.� ��"MIGA�$ONTIGUOUS� #IT.AP�� A�METHOD�OF�STORING� IMAGES�ON� DISK� IN� A�
FORMAT�WHICH�WILL� LOAD�FASTER�THAN� A� NORMAL� *-#.�

"DDRESS� "� LOCATION� IN�MEMORY�WHERE�DATA� IS� STORED�

#ITPFANE� r� "N� AREA�OF�MEMORY�CONTAINING�PIXEL� INFORMATION�

#ITMAP� � �"� LIST�OF�THE� BITPLANES� NEEDED� TO�PRODUCE�AN� IMAGE�

#ORDER�� �8HEN� REFERRING�TO�WINDOWS
� THE�BORDER� IS� THE�AIEA�WHERE�THE�WINDOW�
GADGETS�ARE��8HEN� REFERRING�TO� THE� OORDER�STRUCTURE
� THIS� IS�AN� INTUITION�
STRUCTURE�THAT�DEFINES�A�SIMPLE� LINE�DRAWN� IMAGE�

$�� �"�PROGRAMMING� LANGUAGE�� 'OR�MORE� INFORMATION
� SEE�CUR� LANGUAFE�OF�THE�
MONTH� FEATURE�ON� PAGE� , + , �

'IAGS�� � %ATA�VARIABLES�THAT�ARE�536&� TO�ENABLE� AN� OPTION
�OR�'"-4&�TO�
DISABLE� IT�� #ECAUSE� A� FLAG�WILL� ONLY�HAVE� TWO�STATES� IT�CAN�BE� REPRESENTED� BY�A�
4INGLE�BIT� IN� A� #:5&�OR�803%�VARIABLE
� SO� A� #:5&�VARIABLE�CAN�HOLD� 3 �FLAGS�

(ADGET�� �4CREEN�AREAS�WHICH�DO�SOMETHING�WHEN�CLICKED�ON�

(IMME;ERO;ERO� "�WINDOW�FORMAT� THAT�ALLOWS�YOU�TO�WRITE� IN� THE�WINDOW�
BORDER�AREA�

(URU�.EDITATION� �� "�SYSTEM� ALERT�THAT�OCCURS�WHEN�A�PROGRAM�GETS� OUT�OF�
CONTROL� OR�ATTEMPTS� SOMETHING� ILLEGAL�

L0$.1�� � *NTUITION� %IRECT�$OMMUNICATIONS� .ESSAGE�1ORT�� THIS� IS� HOW� THE�
*NTUITION�SYSTEM�TALKS�TO� PROGRAMS�

*''� �� *NTERCHANGE� 'ILE� 'ORMAT�� A�STANDARD� FIIE�FORMAT� THAT�ALLOWS�DATA�TO�BE�
TRANSPORTED� FROM� ONE� APPLICATION� PROGRAM�TO�ANOTHER� *''�FORMATS�EXIST�FOR�
PICTURES
� SOUNDS� AND�DOCUMENTS�

FL#I7�� *NTERLEAVED� #IT.AP�� AN� *''�FOR�PICTURES
� SUPPORTED� BY�ALL�DRAWING�
PROGRAMS�

*NTUITION�SYSTEM� ��5HE� PART�OF� THE�"MIGA�OPERATING�SYSTEM� FOR�CONTROLLING�
8ORKBENCH�OPERATIONS� SUCH� AS�WINDOWS
� ICONS� AND�MENUS�

30.� ,ERNE�� 5HE� HEART�OF�THE�"MIGA�OPERATING�SYSTEM
�WHICH� IS� STORED� IN�
3EAD�0NLY�.EMORY�

4 TRUCTURE� "NOTHER�WORD�WITH� TWO�MEANINGS��8HEN� REFERRING�TO� A�PROGRAM� IT�
REFERS� TO�THE�FLOW�THROUGH� THE� PROGRAM
� USUALLY�MEANING�THE� PROGRAM� USES�
8)*-&���8&/%�CONSTRUCTS� ARID� NO�(050� STATEMENTS��8HEN� REFERRING�TO�DATA� IT�
IS� A�WAY�OF�ORGANISING�DIFFERENT�DAFA�TYPES� INTO� A�MANAGEABLE� FORM�

4YSTEM� LIBRARIES�� �5HE�FILES� IN� THE� -*#4�� �DIRECTORY� THAT�ALLOW�ACCESS�TO� THE�
30.�BASED� ROUTINES�

1OINTER� "NOTHER�DOUBLE�ENTENDRE�� *N�THE�OPERATING�SYSTEM� IT� REFERS� TO�THE�
MOUSE�POINTER� WHITE� M� PROGRAMMING� LANGUAGES� IT� REFERS�TO�A�DATA�VARIABLE�
WHICH� HOLDS� AN� ADDRESS�WHERE� FURTHER�DATA�CAN�BE�FOUND�

3ENDER�� �THE�WAY� IN�WHICH� A�GRAPHIC� IS� REPRODUCED� ON� SCREEN�

3EQUESTER��� A�POP�UP�BOX� TELLING�YOU� TO�DO�SOMETHING�
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� ? �

$HEQUES�SHOULD�BE�MADE�PAYABLE�TO�4OFTSTORE�
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4IMPLE�"UTO3EQUESTER�&XAMPLE�
4AVE�SOME�MEMORY�FOR�THE�4TRUCTURES

*/-*/&
*/-*/&
*/-*/&
*/-*/&
*/-*/&
*/-*/&
*/-*/&
*/-*/&

IMSGL�
���
ITEXTL�
���
IMSGLA�
���
ITEXTLA�
���
ITGADL�
���
ITEXTGL�
���
ITGAD��
���
ITEXTG��
��

4ET�THE�REQUESTER�S�MESSAGE�AND�*NTUITEXT�STRUCTURES

!STRCPY	IMSGL�
�"N�"UTOREQUESTER�
� ��5HE�3EQUESTER�5EXT���LSTf�
LINE
!INTUITEXTSTRUCTURE	ITEXTL�
ITEXTLA�
�
�
�
��
�
IMSGL�

!STRCPY	IMSGLA�
�*NSERT�"�%ISC�
� �� 5HE�3EQUESTER�5EXT����ND�LINE�
!INTUITEXTSTRUCTURE	ITEXTLA�
�
�
�
�
��
��
�IMSGLA�
�
!STRCPY	ITGADL�
�0,�
� �� 5HE�'IRST�(ADGET�5EXT�
!INTUITEXTSTRUCTURE	ITEXTGL�
�
�
�
�
�
�
ITGADL�
�
!STRCPY	ITGAD��
�$ANCEL�
� ��5HE�4ECOND�(ADGET�5EXT�
!INTUITEXTSTRUCTURE	ITEXTG��
�
�
�
�
�
�
ITGAD��


0PEN�A�8INDOW�TO�ATTACH�THE�3EQUESTER�AND�TO�DISPLAY�VARIOUS�
MESSAGES���

LABEL���
IDARP���)�� �� 4EE�01&/8�COMMAND�IN�('"�.ANUAL
01&/8���
��
��
���
��
�IDCMP�
��)'
5*5-&8���
�8INDOW������WITH�"�3EQUESTER�
-0$"5&��
�
13*/5��"�8INDOW�WITH�AN�"UTOREQUESTER�

/OW�WE�CAN�POP�UP�THE�3EQUESTER

LABEL����
ONFLAG���)�
OFFLAG���)�
FLAG��"UTO3EQUEST	8*/%08	*

ITEXTL�
ITEXTGL�
ITEXTG��
ONFLAG�
�* �
OFFLAGb�
����
��


*'�FLAG��5)&/�
13*/5��536&�4ELECTEDc
&-4&
13*/5��'"-4&�4ELECTED�
,/%*'�
LABEL���
13*/5��1RESS�BOTH�MOUSE�BUTTONS�TO�QUIT�
3&1&"5
4-&&1

6/5*-�WCLOSE��536&�03�.064&,��

$LEAN�UP�MEMORY

$-04&8����
$-04&8����
&/%
LABEL�����
130$&%63&�STRCPY	DST�
�SRC�


THIS�PROCEDURE�PERFORMS�THE�SAME�FUNCTION�AS����
$)"3[DST�
�SRC�

����WHICH�WORKS�FINE�IN�THE�INTERPRETER�
����BUT�DOESNeT�COMPILE�PROPERLY�	FOR�SOME�REASON���


SRC��SRC��$)3�	�

ADR��7�SRC�
LENG�-&/	SRC�

#.07&�ADR?

�DST�
�LENG�

3&563/�
130$&%63&
INTUITEXTSTRUCTURE	ITEXT�
NEXT�
FP*
BP�*
JM*
LE*
TE*
�IMSG�
�

�� 5HIS�PROCEDURE�FILLS�AN�*NTUI5EXT�STRUCTURE�
#:5&[ITEXT���]�FP\� *� 'OREGROUND�1EN
#:5&[ITEXT��L]�BP*�
#:5&[ITEXT���]�JM*�
#:5&[ITEXT���]��)"�
803%[ITEXT���]�LE*�
803%[ITEXT���]�TE*
-0/([ITEXT���
��
-0/([ITEXT������IMSG��
-0/([ITEXT����]�NEXT��

3&563/

��#ACKGROUND�1EN
��+".�
��DUNNO
��-EFT�&DGE
��5OP�&DGE
��*5EXT'ONT� 	/6--

��5HE�TEXT�TO�BE�DISPLAYED
��/EXT5EXT� 	/6--


,)34).'� �� [� ,)34).'� �� [� ,)34).'� � � [� ,)34).'� � � [� ,)34).'� � � [� ,)34).'� �
"T� LABE6-��MODIFY�THE� *%$.1�FLAG�AS�FOLLOWS�

IDCMP���)����� I� SEE�01&/8�COMMAND�IN�('"�.ANUAL

"T�LABEL@���MODIFY�THE�13*/5�STATEMENT�AND�ADD�THE�0/�.&44"(&�
STATEMENT�

13*/5��$LOSE�THIS�WINDOW�TO�2UIT�
0/�.&44"(&�(046#�WHAT@MESSAGE

"T� LABEL@��� INSERT�THE�FOLLOWING�PROCEDURE�

130$&%63&�WHAT�MESSAGE
-0$"-�WAD�
WNR�
MSG�
GADPTR�
GADNOS

�� 3EAD�WHICH�(ADGET

WAD��.&/6	�
�
WNR��8�/%08	WAD�
�
MSG��.&/6	L
�
GADPTR��.&/6	�


8INDOW�"DDRESS�
8INDOW�/UMBER�
*%$.1�'LAGS

*'�&7&/	GADPTR�
� 5)&/�
GADNO��803%[.&/6	�
����]

&-4&
GADNO���

&/%*'
13*/5��8INDOW�� ��WNR����(ADGET�� ��GADNO��
13*/5��*$%.1�.ESSAGE� ���)&9�	MSG�
�
�����
4&-&$5�MSG�
$"4&��)����

13*/5��%*4$�*/4&35&%�
$"4&��)���

13*/5��8*/%08�$-04&��
WCLCSE��536&�

$"4&��)��
13*/5��("%(&5���GADNO����01� �

$"4&��)��
13*/5��("%(&5���GADNO����%08/� ��

&/%4&-&$5�
3&563/

CONTINUED�FROM�PAGE���

BE� SET�UP�� �ONE� FOR�THE�WINDOW
� ONE�
FOR�THE�536&�GADGET
� AND� THE�OTHER�
FOR�THE� '"-4&�GADGET�

4INCE�('"�#"4*$� 	VERSION� �
�
DOES� NOT� HAVE�DATA� STRUCTURES� AS�
ONE�OF� ITS� VARIABLE�TYPES
� THEY�HAVE

TO�BE� CREATED� LONG�HAND� IN� SOME�
RESERVED� MEMORY�THAT�#"4*$�WILL�
NEITHER�OVERWRITE� NOR�ATTEMPT�TO�
MOVE�� *N� THE� FOLLOWING�EXAMPLES
�
*/-*/&� STATEMENTS�ARE� USED� TO�
ALLOCATE� THE� REQUIRED�MEMORY�AND
� TO�
ECONOMISE�ON� PROGRAM� LENGTH
� ('"�

#"4*$� PROCEDURES� ARE� USED�TO�WRITE�
THE�DATA� INTO�THE� RESERVED�MEMORY�
FOR�EACH� STRUCTURE�

'OR�THE� *NTUI5EXT�STRUCTURES

- + � BYTES�ARE� RESERVED� FOR�EACH�
ONE�AND�THE� PROCEDURE� *NTUI5EXT��
4TRUCTURE� IS� USED� TO� INITIALISE

THEM�� 0NCE�THE� *NTUI5EXT�STRUCTURES�
HAVE� BEEN� CREATED
� THE� REQUESTER�
CAN� BE� INVOKED� BY�CALLING�THE�
"UTO3EQUEST�SYSTEM�CALL
� WHICH�WILL�
RETURN� THE� STATE�OF�THE�GADGETS� AFTER�
THEY�HAVE� BEEN�CLICKED��8HILE� THIS

CONTINUED�ON�PAGE���
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3EQUESTER�BORDER�STRUCTURE

!BORDERSTRUCTURE	IJTY@�R@�BRDR�
��
�
��
�
�
��
��
7�MY@R�POINTS�	�



*NTUITION�3EQUESTER�&XAMPLE�
3ESERVE�MEMORY�FOR�GADGETS�
GADGET�����A�#OOLEAN�GADGET

).,).%� L X KA QC Q� ����
).,).%� HL RF K� ����
).,).%� H S D W S K� ����
).,).%� SMXKF@C����
$)-� L X KON HM SR� ��� 	� �� 4GD� " NN KD@M � ' @CFDS� "NW

K @ A D K ? K ��
LX�F@C���

K@AD K??� ��
LX�F@C���

3ESERVE�MEMORY�FOR�REQUESTER

).,).%� LX?Q?AQCQ� �����
).,).%� HLRF���QK� �����
).,).%� H SD W S? Q K� � ����
).,).%� HL RF�?Q������
).,).%� H SD W S? Q�� �� � �
).,).%� L XKQDP� ����
$)-� LX?Q?ONHMSR����	� �� 4GD� 2 D P T D R SD Q � "NW

4ET�UP�5HE�(ADGET�%ATA� � �BORDER�BOX�DRAWING�COORDINATES

L XKON HM SR� �� 	� � � �� ' @CFDS� "NW�
L X KO N HM SR� �K	� � �
MQXKONHMSR�B���	�����
L X KO N HM SR� ��	���
L X KO N HM SR 
 ��	����
LXKONHMSR3B���	�����
L X KO N HM SR3 ��	���
L X KO N HM SR3 ��	����
L X KON HM SR� �� 	�� �
L XKON HM SR� ��	��

GADGET���BORDER�STRUCTURE

� �A N QC D QR SQT B ST QD �L X KA QC Q� �� ��� ��� �� � �� � � � � �6 �L XKON HM SR� ��� 		 �

5HE�(ADGET�S�MESSAGE�STRUCTURE

 RSQBOX �HL RF K� ��� !##%04�	� �� 4GD� & H Q R S � ' @ C F D S �R � 4 DW S
 HM ST H S D W S R S Q T B ST Q D � H S D W S K� �� � � � � � � � � � � � HLRFK�	

$REATE�THE�GADGET�STRUCTURE

)� %.$'!$'%4� LD@MR� S G @ S � S G H R � F @ C F D S� V H K K � B KN R D � Q D P T D R S D Q �
E K @ F R � �� '!$'%(#/-0� �� �
@ B S H U @ S D � �� '!$()--%$)!4%� )� 2%6%2)&9� �� %.$'!$'%4� �� �����
SX O D � �� "//,'!$'%4� )� 2%1'!$'%4� �� �� �� �(����
_ F @ C F D S R S Q T B ST Q D � K�L XKF@C� �LX�F@C� �� �� � �� � �� � �� �� � � � � ��� *
�(�����LXKAQCQ������H SD W S K� � �����	
K @ A D K? � �
K @ A D K? � �

4ET�UP�THE�REQUESTER�DATA

L X?Q?ON HM SR� �� 	�� � �� 2 D P T D R SD Q � "NW
L X?Q?ON HM SR� ��	��
L X?Q?ONHM SR� ���	�����
L X?Q?ON HM SR� ��	��
QQQX??�Q?ONHMSR����	�����
LX� Q � O N H M S R 
 ��	���
LX??Q?ONHMSR����	���
LX�?�Q �O N HM S �R���	����
LX??Q�? O N HM SR
 �Z�	���
L X?Q?ON HM SR� ��	��

5HE� REQUESTER�S�MESSAGE�STRUCTURE

!STRCPY	IMSG�@RR�
��5HIS�IS�AN�
� �� 5HE�3EQUESTER�S��ST�-INE�
aINTUITEXTSTRUCTURE�	ITEXT@�RL�
�ITEXT�@R��
��
�
�
��
�
�IMSG�RL�
�
!STRCPY	IMSG@@R��
��*NTUITION�3EQUESTER�
� �� 5HE�3EQUESTER�S�+�
�ND�-INE
!INTUITEXTSTRUCTURE	ITEXT�R��
�
�
�
�
��
��
IMSGfR��


$REATE�THE�REQUESTER�STRUCTURE

0REQUESTERST�RUETUR�E 	LXLREQ�
���
���
�����
��
�
�
LX��GAD�
+�
LX?R@BRDR�
ITEXT@RL�
�
�


0PEN�A�COUPLE�OF�WINDOWS�TO�DISPLAY�THE�GADGETS�AND�
VARIOUS�MESSAGES���

ICDMP���)���� �� ONLY�TELL�ME�IF�WINDOW�IS�CLOSED�
OR�GADGET�IS�61�OR�%08/
01&/8���
�
��
���
���
ICDMP�
�)'
5*5-&8���
�8INDOW������WITH�3EQUESTER�
-0$"5&��
�
13*/5��$LOSE�8INDOW�TO�QUIT�
13*/5
ICDMP��C��)�� �� DON�T�TELL�ME�ANYTHING�FROM�THIS�WINDOW�
01&/8���
����
���
����
���
�ICCTAP?O
��)'�
5*5-&8���
��8INDOW������*$%.1�%ATA���
RESULT��3EQUEST	MYLREQ�
8*/%08�L


*'�/05�RESULT�� 5)&/�
13*/5��*NTUITION�COULD�NOT�OPEN�REQUESTER�

&/%*'
0/�.&44"(&�(04$+#�WHAT@MESSAGE�
IQUIT��'"-4&�
3&1&"5�
4-&&1�

6/5*-�IQUIT�

$LEAN�UP�MEMORY

$-04&8����
$-04&8����
&/%
130$&%63&�WHATJNESSAGE�
-0$"-�WAD�
�IEAK��
�MSG�
�GADNO�
�MYF���AG��

WAD��.&/6	�
� ��8INDOW�"DDRESS�
WNR��8*/%08	WAD�
� �� 8INDOW�/UMBER�
MSG^I�.&/0	L
� �� *%$.1�'LAGS�
-0$"5&��
�
GADPTR��.&��RO	�
���� �� 3EAD�WHICH�(ADGET�
*'�&7&/	GADPTR�
� 5)&/
GADNO��80,%[.&/6	�
����� �� 3EAD�WHICH��ADGET�
&-4&
GADNO���L
&/%*'
13*/5
13*/5��8INDOW�� ��WNR�����
13*/5��*$%.1�.ESSAGE� ���)&9��	MSG�
��
��� �
4&-&$5�MSG�
$"4&��)��
13*/5��("%(&5���GADNO����%08/� �
$"4&��)��
13*/5��("%(&5��
�GADNO����61� �
$"4&��)���
13*/5��$LOSE�8INDOW��
IQUIT���536&�
&/%4&-&$5�
*'�GADNO����5)&/
MYBUFFER��$)"3[MYBUFFER�]� �� 3EAD�THE�5EXT�THE�POLITE�WAY�
13*/5��5EXT��	��-&/	MYBUFFER�
� � � 	 � ��MYBUFFER�� @LKQFKRBA�LQF�M>DB���
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&/%*' ACTIVE�
GTYPE�
GRENDER�
SRENDER�
; G9K G� �@ 9� �SINFO�


�� 3&563/ -0/([MYGAD���]�NEXT� 1OINTER�TO�NEXT�GADGET
J� 130$&%63&�STRCPY	DST�
SRC�
 803%[MYGAD���]�LE��

803%[MYGAD���]�TE�
-EFT&DGE�
5OP&DGE

*� THIS�PROCEDURE�PERFORMS�THE�SAME�FUNCTION�AS���� 803%[MYGAD���]�WI� 8IDTH
WO3%[MYGAD����]�HE� )EIGHT

g� $)"3[DST�]�SRC� 803%<MYGAD����]�F�AG��
803%[MYGAD����]�ACTIVE�

(ADGET�'LAGS
("%)*..&%*"5&� *� 3&-7&3*':

,� WHICH�WORKS�FINE�IN�THE�ITERPRETER�BUT�DOESNeT�COMPILE�PROPERLY�	FOR�SOME 803%[MYGAD����]�GTYPE� #00-("%(&5
�� REASON���
 -0/([MYGAD����]�GRENDER��

-0/([MYGAD�����]�SRENDER�
(ADGET3ENDER
4ELECT3ENDER

SRC��SRC��$)3�	�
 -0/([MYGAD������]�GT�EXT� 5HE�5EXT
ADR��7�SRC� -0/([MYGAD�����] .UTUAL&XCLUDE
LENG�-&/	SRC�
 -0/([MYGAD����]�SINFB� 4PECIAL�*NFO� 	/0/&


�� #.07&�ADR�
DSF�
LENG 803%[MYGAD����]�GADNO� (ADGET*%� 	USER�DEFINED

�� 3&563/ -0/([MYGAD����]�� 1OINTER�TO�6SER%ATA
130$&%63& 3&563/
BORDERSTRUCTURE�	NRYBRDR�
�NEXT�
�LE�
�TE�
�FP�*
�BP��
�DM�*
�BE��
�+ 130$&%63&
MYPOINTS?4
 REQUESTERSTRUCTURE	MYREQ�
LE�
TE�
WI�
HE�
RL�
RT�
RGAD�
+

803%[MYBRDR���]�LE�� �� -EFT�&DGE RBRDR�
RTEXT�
FLG�
BFPENL

\� 803%[MYBRDR���]�TE�� �� 5OP�&DGE -0/([MYREQ���]�� 0LDER�3EQUESTER� 	SET�BY@d
J� #:5&[MYBRDR���]�FP\� J� 'RONT�1EN *NTUITION

�� #:5&[MYBRDR���
�BPL� �� #ACK�1EN 803%[MYREQ���]�LE�C -EFT&DGE

#:5&[MYBRDR����]�DM�� �� %RAW�.ODE� 	+".�
 803%[MYREQ���]�TE� 5OP&DGE
#:5&[MYBRDR���]�BCF� �� #YTE�$OUNT 803%[MYREQ����]�WI� 8IDTH
-0/([MYBRDR���]�MYPOINTS�� �� <BC��>� CO�ORD�ARRAY 803%[MYREQ����]�HE� )EIGHT
-0/([MYBRDR����]�NEXT�� �� 1OINTER�TO�/EXT�#ORDER 803%[MYREQ����
�RL� 3EL-EFT

�� 3&563/ 803%[MYREQ����]�RT� 3EL5OP
130$&%63& -0/(�[�NTYREQ����]��RGAD� 3EQUESTER�S�(ADGET
MTUI�T�EXTSTRUCTURE�	ITEXT�
�NEXT�
�FP�*
�BP��
�DML�
�LE�
�TE�
�IMSG�
 -0/([MYREQ������]�RBRDR� 3EQUESTER�S�#ORDER

\� #:5&[ITEXT���]�FP\ 'OREGROUND�1EN -0/([MYREQ�����]���R�T�EXT� 3EQUESTER�S�*NTUI5EXT
#:5&�[�ITEXT���]��BP�� #ACKGROUND�1EN 803%�[NTYREQ�����]�F�LG� 'LAGS
#:5&[ITEXT���]�DM* +".� #:5&[MYREQ�����]�BFPEN* #ACK'ILL�1EN
#:5&�[ITEXT���]��3*H! DUNNO �� 1AD�CHARACTER
803%[ITEXT���]�LE� -EFT�&DGE �� 3EQUESTER�S�-AYER� 	SET�BY�*NTUITION


�� 803%[ITEXT���]�TE� 5OP�&DGE �� 3EQ1ADL� <���BYTES]
-0/([ITEXT���]�� *5EXT'ONT� 	/6--
 �� 3EQUESTER�S�#IT.AP� 	SET�BY�*NTUITION

-0/([ITEXT����]�IMSG� 5HE�5EXT�TO�BE�%ISPLAYED �� 3EQUESTER�S�8INDOW� 	SET�BY�*NTUITION

-0/([ITEXT��L�]�NEXT� /EXT5EXT �� �� 3EQ1AD�� <���BYTES>� 	LAST����


�� 3&563/ �
J� 130$&%63& 3&563/
�� GADGETSTRUCTURE	GADNO�
MYGAD�
NEXT�
LE�
TE�
WI�
HE�
FLAGS
+ LABEL@��
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"T�LABEL@L��*N�-ISTING��
�DELETE�THE�LINE�THAT�SAYS�

RAY�GAD���

AND�INSERT�THE�FOLLOWING�

�� GADGE T� �� � � A� #OOLEAN� GADGET�
*/-*/&� M Y�BRDR� 
���
*/-*/&� IMSG��
���
*/-*/&� I TE X T� � 
���
*/-*/&� MY�GAD�
��

5HEN�AT�*ABEL����INSERT�THE�STATEMENTS�THAT�SET�UP�THE�SECOND�GADGET�

�� GADGE T� - � B O RD E R � S T R U C TU R E
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REQUESTER� IS�ACTIVE
� THE� #"4*$�
PROGRAM� STOPS� AND�WAITS� FOR�A�
RESPONSE�

0NE� ADVANTAGE�OF�"UTO3EQUEST�
OVER�('"�S�OWN�"-&35�STATEMENT�
IS� THAT�THE� *NTUITION�%IRECT�
$OMMUNICATIONS�.ESSAGE� 1ORT�
	*%$.1
�MESSAGES�CAN� BE� USED�
TO� ANSWER�THE� REQUESTER�
AUTOMATICALLY�

5O� SHOW�THE�EFFECT�O F�TH IS
� AT

LABEL@�� IN� -ISTING��� SET�THE�VARIABLE�
ONFLAG��TO��)����
�WHICH� IS�THE�
*%$.1�FLAG�FOR�%*4,*/4&35&%� 	SEE�
THE�01&/8�SECTION� OF�('"�MANUAL
��
/OW
� WHEN� A�DISK� IS� INSERTED� IN� THE�
DRIVE�WHILE� THE� REQUESTER� IS� ACTIVE� IT�
WILL� HAVE�THE�SAME� EFFECT�AS� CLICKING�
THE�536&�BUTTON�

5O�DISTINGUISH� BETWEEN�THE�DISK�
BEING� INSERTED� AND� THE�536&�BUTTON�
BEING�PRESSED
� THE� *%$.1�EVENT�CAN�
BE�TRAPPED� USING�AN�0/� .&44"(&

(046#�STATEMENT�AFTER�THE�
REQUESTER�HAS� BEEN� CALLED�

-ISTING���GIVES�THE� ADDITIONAL�
STATEMENTS�NEEDED�TO�MODIFY�THE�
PROGRAM�

2%15%34%23
"UTO3EQUESTERS�ARE�ADEQUATE� FOR�
MOST�APPLICATIONS� REQUIRING�SIMPLE�
TWO�BUTTON� REQUESTERS
�BUT�FOR�MORE�
COMPLEX� REQUESTERS
� SUCH� AS�THOSE�
REQUIRING� IMAGE�OR�STRING�GADGETS
� A

DIFFERENT�APPROACH� IS� REQUIRED�� 5HESE�
USE�YET�ANOTHER�DATA�STRUCTURE�CALLED�
	AMAZINGLY
� A� REQUESTER�STRUCTURE�

5HIS� STRUCTURE�CONTAINS�A� POINTER�
TO� A� CHAIN�OF�GADGET�STRUCTURES�WHICH�
HOLD� THE�DESCRIPTION� OF�EACH�GADGET�
USED� AND� A�POINTER�TO �A�BORDER�
STRUCTURE�THA T�WILL� BE� USED�FOR�THE�
REQUESTER�S� BACKGROUND��"LL� THE�
GADGETS�MUST�HAVE�THE�3&2("%(&5�
FLAG�SET� IN� THE�(ADGET�5YPE�FLAGS�AND�
ONE�OR�MORE�OF�THE�GADGETS�MUST
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$REATE�THE� *NTUITEXT�STRUCTURE� 3&563/

IAVE� THE� &/%("%(&5�FLAG�SET� IN� THE�
�ADGET�STRUCTURE�S�"CTIVATION� FLAGS� SO�
HAT�THE� REQUESTER�WILL� TERMINATE�
ORRECTLY�

-ISTING���PRODUCES� A� SIMPLE�
EQUESTER�BASED� UPON� THESE�
IRINCIPLES� USING�A�SINGLE� #OOLEAN�
�ADGET�WHICH� IS� RENDERED� USING�A�
ORDER�STRUCTURE�� 0NCE� AGAIN
� */-*/&�
TATEMENTS�ARE� USED� TO� RESERVE�
LEMORY�FOR�THE�STRUCTURES
� AND�('"��
I"4*$� PROCEDURES� ARE� USED�TO� FILL�
NEM�WITH� DATA�

0NCE�THE� REQUESTER�STRUCTURE� HAS�
EEN� SET�UP�AND� APPROPRIATE�
WINDOWS�ARE�OPEN
� THE� REQUESTER�CAN�
E�DISPLAYED� USING�THE� 3EQUEST	
�
YSTEM�CALL� � �ANY� *%$.1�MESSAGES�
AN�THEN� BE�CAPTURED� IN� THE�
ORMAL�WAY�� 	4EE�8*/%08�('"�
XAMPLE�ON� THE�('"�#"4*$

*NTERPRETER�DISK�
� �
5O� INCLUDE�MORE�GADGETS�ON� THE�

REQUESTER�THE� ADDITIONAL� GADGETS� ARE�
LINKED� INTO�THE�GADGET�CHAIN�� -ISTING
�� ADDS� A�$ANCEL� GADGET�TO �THE� RIGHT��
HAND� SIDE�OF�THE� REQUESTER�� THIS�
GADGET�DOES� NOT� HAVE� ITS�
&/%("%(&5�FLAG�SET�SO� CLICKING�ON� IT�
WILL� NOT�CLOSE� THE� REQUESTER
� BUT� ITS�
STATE�CAN� BE� CAUGHT�BY�THE�EVENT�TRAP�
AND� DISPLAYED� IN�THE� SECOND�WINDOW�

-ISTING���	SEE� ABOVE
�GOES�ON� TO�
ADD� A�STRING�GADGET�TO�COMPLETE� THE�
REQUESTER�
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5HERE� IS�ONE� LAST�TYPE�OF� REQUESTER�
WITHIN� THE� *NTUITION� SYSTEM�THAT�CAN�
BE� CALLED� FROM�('"�#"4*$�� �A�DOUBLE�
MENU� REQUESTER�

5HIS� REQUESTER� IS� SO�CALLED�
BECAUSE�THE� USER�HAS�TO�DOUBLE�CLICK�
THE�MENU� 	RIGHT
�MOUSE�BUTTON� TO�SEE�
IT�� FROM� THEN� ON
� IT� BEHAVES� LIKE�A�
STANDARD� REQUESTER�� #ECAUSE�DOUBLEd
CLICKING�THE� RIGHT�MOUSE� BUTTON� IS� NOT�
AN� INTUITIVE� ACTION� FOR�THE�AVERAGE�
"MIGA� USER
� *�WOULD� NEVER�THINK�OF�
LOOKING�FOR�THIS�FEATURE
� THIS� IS�
PROBABLY�WHY� *� HAVE� NEVER�COME�
ACROSS� AN� APPLICATION� PROGRAM�WHICH�
USES� IT�

5HE� REQUESTER� IS� SET� ACTIVE� BY�
REPLACING�THE� 3EQUEST	
� LIBRARY�CALL�
WITH� THE�4ET%.3EQUEST2� LIBRARY�CALL��
	/OTE� THAT�THE� ARGUMENTS�ARE�
SWAPPED� AROUND� FOR�TH IS�CALL�
�5O�DEd
ACTIVATE� IT
� SO� THAT�THE� USER�CANNOT�
POP� IT�OPEN
� THE�$LEAR%.3EQUEST	
�
FUNCTION� IS�CALLED�

5O�SEE�THIS� REQUESTER� IN� ACTION

TAKE�ONE� OF�THE� 3EQUESTER�EXAMPLES�
	-ISTING��
� ��OR��
� AND�MODIFY� IT�AS�
SHOWN� IN� -ISTING���

#Y�SETTING�THE�3EQUEST�FLAG�TO� ��
	10*/53&-

� THE� REQUESTER�CAN� BE�
MADE�TO� POP� UP�AT�THE�CURRENT�MOUSE�
POINTER� POSITION��:OU� THEN� INITIALISE�
THE� 3EL-EFT�AND� 3EL5OP�ELEMENTS�OF�
THE� REQUESTER�STRUCTURE�WITH� THE�
REQUIRED�OFFSET�VALUES�OF�THE�
REQUESTER�POSITION� FROM�THE� POINTER�
POSITION�

$0.*/(� /&95�.0/5)
3<CC�K? 8 K�J � @ K � =FI� K?@J� K@D <
� * <O K �

DFEK?�� N<�J?8 CC�9<� I<KLIE @E> �KF �
>8;>< K� @D 8><J� 8E; �?FN �K?<P�8I< �
:I<8K<; 
� 3 < �CC�8CJF� 9<� ;@J:LJJ@E> �
8C<IKJ � =FI�K?< � M<IP�C8 J K� K@D <� 8E; �
<OG C8 @E @E> �JFD<� F =�K?<� =@E<I�GF@EKJ �
F =�JLG<I�9 @KD 8GG<; �N @E;FNJ
� ��

,)34).'� � � [� ,)34).'� � � [� ,)34).'� � � [� ,)34).'� � � [� ,)34).'� � � [� ,)34).'� �
*N�-ISTING��
� INCREASE�THE�SIZE�OF�8INDOW���

01&/8���
�
��
���
���
ICDMP�
�)'�

5HEN�REPLACE�

RESULT���3EQUEST	MYLREQ�
8*/%08	L



WITH�

RESULT���4ET%.3EQUEST	8*/%08	L
�
NIYLREQ�


AND�FINALLY
�JUST�BEFORE�THE�$-04&8����STATEMENT
� INSERT�THE�FOLLOWING�

RESULT��$LEAR%.3EQUEST	8*/%08	�



".*("�4)011&3�o �*446&���o �+"/6"3:� ����� \ \ G J



1RICES� *NCLUDE�7"5
� DE LIVE RY ���WARRANTY��
1 LEASE� ADD� _��� FO R � O VE RN IG H T� DELIVERY ��
" I��SYSTEM S�ARE� TES TED � BE FO RE �DESPATCH��
0 N �S ITE � MAIN TENANCE � OP TIONS � AVAILABLE�

3 �"M IGA�"��������
� ��.H;�1.#� _�����
� �"M IGA�"�����4�
� ��.HZ��.#� _�����
) �"M IGA�"����� LATEST�6,�MODEL� _����
) �"M IGA�" T���� AS�ABOVE� _���

PLUS�%1AINT�
�8ORKS�1LATINUM�ETC�
h �"M IGA�"�����WITH�"�����1$�95� _����

BRIDGE� BOARD���� �� DISK� DRIVE�
) �"M IGA�"�����WITH�"����� AND� _ ��+�� � � �

��.#�2UANTUM�,,�MS�AUTOBOOT�HARD� DISK

"�������95�#RIDGE� #OARD��� ��.#�AUTOBOOT�HARD�DISK� _������ J

�� 1&3*1)&3"-4� I

J �"�����CA RD � ��. ); �'16 ��. # � _ �� � � � � J�
� "���� � 1$ �" 5 �BO A RD ���� Im�D R IV E � _ � � � 
 �
8�" ���� � 1$ �9 5 �BOA RD �� � S I � � D RIVE � _ � � � � J �
. �$ ���� ��. # � #OARD 
� �. # � IN S TA LLED � _���� \�
) �3". � FOR�ABOVE
� PER��. # � ���� _���G�
& �2UANTUM �1RO0RIVb���.# � , ,MS� _���� \�
# �2UANTUM �1RO%RTVE� ���.# ����M S� _���� J�
4I�2UANTUM �1RO%RIVE����. # � ,, �M S � _���� \�
4*�"�����CARD�FOR�1RO�%RIVE
��. # �0,� _���� \�
) �3".� FOR�ABOVE
�PER�.# � [M AX��. # 
� _ � � � \�
44�&XTERNA L� % RIVE�UNIT�FOR�1RO%RIVE� _ � �

3".�FO R�"���
��2NS
� PER�.#� ���� _���
,(4�1$�1OWER�#OARD� ���� * - - + �
4UPRA.ODEM ������)AYES�""�"%� _ �� � � �
4UPRA.ODEM ������1LUS�./1�V��_�� ���
4UPRA.ODEM �����ZI�1 LUS�INTERNAL�_ �� ���
.ULT+4CAN�MONITOR���������X���� _����
"�����%ISPLAY�&NHANCER�FOR�ABOVE�_����
)1�%ESK+ET����� INKJET
� ����DPI� _����
)1�1AINT+E T�COLOUR�INKJET�����DPI� _ �����
3ENDAIE������(EN LOCK� ���� _ �� ���
3ENDALe�4UPER������47)4� _ ����
3ENDAIE�1RO�(EN LOCK� ���� _����
$O LO R#URS T� �� �B IT�CARD� _���
4UPER14C�(ENLOCK�HI�RES�%IGITISER� _����
4KETCH.ASTE R���X���DWG�� TABLET
� _����
�����*PI
�WITH�STYLUS���� �BUTTON �CURSOR

"�����WITH� 40.��2UANTUM�AUTOBOOT�HARD�DISK� _�����
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� WITH� 'ASTEXT�FACILITY
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ACCESS� TO� IAST�,1 �PAGES
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.UCH�ENHANCED�AND�WITH�MANY� NEW� FEATURES� ������
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� ������
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3 O�FAR�TH IS� SERIES� HAS� COVERED�
MANY�ASPECTS�OF�"MIGA%04�
BUT�AVOIDED�ONE�OF�THE�MOST�
IMPORTANT�� �MULTI�TASKING��

5HERE� IS� A�GOOD� REASON�FOR�THIS��
MULTI�TASKING� IS� AN� INHERENTLY�DIFFICULT�
CONCEPT�TO�GRASP��5HEREkS� ALL� TH IS� TALK�
ABOUT�SYNCHRONOUS� AND�
ASYNCHRONOUS� PROCESSES�� PROCESS�
HANDLES�� BACKGROUND� PROCESSES� AND�
SO�ON�� #UT�THE� TIME� HAS�COME�TO�
THROW�CAUTION� TO� THE�WIND� 	0,
� A� LIGHT�
BREEZE�WILL� DO
� AND� PRY� INTO�THE�
DEPTHS�OF� RAW�MUITI�TASKING�

0NE�OF�THE�BIGGEST� PROBLEMS�
FACED� BY�BEGINNERS� IS� THE�CONCEPT�OF�
MULTI�TASKING
� SO� LE TkS� CONSIDER�AN�
ANALOGY�FOR�A�MOMENT��8HEN�YOU�
DRIVE� A�CAR�	NON�DRIVERS� PLEASE�
OBSERVE� CLOSELY�NEXT�TIME�YOU� ARE� IN�
A� CAR
�YOU� ARE�MULTI�TASKING�� 5HE�JOB�
OF�DRIVING� INVOLVES�MANY�DIFFERENT�
TASKS�� SOME�CARRIED� OUT�
INDEPENDENTLY�� OTHERS�TOGETHER�� *N�
THEORY
� A�GOOD� DRIVER�CARRIES�OUT�
MANY�TASKS�AUTOMATICALLY
� AND�
CONSCIOUSLY�ACTS�OUT�OTHERS� AT�
PREDETERMINED� TIMES� IN� A�DISTINCT�
ORDER�� 5O� APPLY�THE�JARGON
� THESE� CAN�
BE�TERMED� ASYNCHRONOUS� PROCESSES
�
ASYNCHRONOUS�BACKGROUND� PROCESSES�
AND� SYNCHRONOUS�FOREGROUND�
PROCESSES�

$ONSIDER�THE�TABULATED� EXAMPLE�
OF�A�DRIVER�ON� APPROACH� TO� A�5�
JUNCTION� INTENDING�TO� TURN� RIGHT��
4YNCHRONOUS� PROCESSES�MUST� BE�
EXECUTED� IN� SET�ORDER�� �ONE�MUST�BE�
COMPLETED� BEFORE�ANOTHER�CAN� START��
&RGO
� THE�DRIVER�MUST� REDUCE� SPEED�
BEFORE� CHANGING�TO� A� LOWER�GEAR��
#ACKGROUND� PROCESSES� HAPPEN�
CONSTANTLY�� �CHECKING�THE�VEHICLEkS�
SPEED��"SYNCHRONOUS� PROCESSES�
EXECUTE�WITHOUT�WAITING�FOR�THE�
SYNCHRONOUS�ONES�TO� COMPLETE�� BUT�
THEY�CAN� BE� SYNCHRONISED�WITH� EACH

$ 5F?�)A=88M�<9@DG�MCI�;9H�HC�
;F=DG�K=H<�AI@H=
H5G?=B;�5H�H<9�
�A=;5�&)�@9J9@�
OTHER�� *N� TH IS� CASE� THE� CLUTCH� MUST�
BE�DISENGAGED� FULLY�BEFORE�CHANGING�
DOWN�

"LTHOUGH�THIS� IS� A� FAIRLY�SIMPLE�
ANALOGY�YOU�CAN� SEE� A� LOT�OF�THINGS�
WHICH� ARE� HAPPENING�APPARENTLY�ALL� AT�
ONCE�� *NFORMATION� IN� SQUARE�BRACKETS�
REPRESENT�THE� RESULTS� RETURNED� BY�THE�
VARIOUS� PROCESSES�SUCH� AS� SPEED� IN�
MPH�

4!3+3�!.$ �02/#%33%3
.UCH� THE� SAME�SORT�O F�THING� IS�
HAPPENING� INSIDE�THE�"MIGA�� -OTS�OF�
LITTLE� TASKS� ARE� BEAVERING�AWAY� IN� THE�
BACKGROUND� AND�CONSTANTLY�CHATTING�
TO�EACH� OTHER�� &VEN�WHEN� THE�
MACHINE� IS� APPARENTLY�DOING�NOTHING
�
TASKS� ARE� LOOKING�AFTER�THE�DISK�
DRIVES� 	ONE�TASK�FOR�EACH� DRIVE

� THE�
KEYBOARD
� THE�8ORKBENCH� AND� SO�ON��
"MIGA%04� HAS� NO� CONTROL� OVER�THIS��
THAT�JOB� IS�TAKEN� CARE�OF�BY�&9&$�

8HEN�YOU� START�A� NEW�4HELL� OR�
$-*
�"MIGA%04�S� FIRS T� RESPONSE� IS�TO�
ECHO� l /EW�4HELL� PROCESS�99m�WHERE�
99� IS� THE�4HELLkS� PROCESS� NUMBER�

*N�MOST�VERSIONS�OF�"MIGA%04
�
TWENTY�SLOTS� ARE� RESERVED�FOR�
PROCESSES��WHICH� MEANS�YOU�CAN�
HAVE� UP�TO�TWENTY�"MIGA%04�
COMMANDS�� �OR�4HELL� LAUNCHED�
PROGRAM� � � RUNNING�SIMULTANEOUSLY��
-ISTING��� IS� A� SIMPLE� SCRIPT�WHICH�
DEMONSTRATES�THIS�� /OTE� THAT�ASIDE�
FROM� AVAILABLE�MEMORY
� THERE� IS� NO

RESTRICTION� ON� THE� NUMBER�OF�4HELL�
PROCESSES� IN�"MIGA%04���� 6SING�THE�
TEST� PROGRAM
� A��.B�"���� PLUS�
MANAGED� TO� LAUNCH� ����SEPARATE�
4HELLS� BEFORE�GIVING�UP��8ITH� A�
STANDARD� �.B�MACHINE
�
A�MORE� REALISTIC� LIM IT� IS�AROUND�
THIRTY�

*T� IS� IMPORTANT�TO� REALISE� THAT�
PROCESSES� AND�TASKS�ARE� NOT�ONE�
AND� THE�SAME�� 3ETURNING�TO� THE�
MOTORING�ANALOGY
� THINK�OF�THE� DRIVER�
AS�BEING�THE�TASK�AND� THE� CAR�AS�
THE� PROCESS�� "�TASK�	DRIVER
� CAN�
OPERATE�WITHOUT�THE� PROCESS� 	CAR
�
BUT�NOT�THE�OTHER�WAY�AROUND�� #Y�
EXTENDING�THE� ANALOGY
� YOU� CAN�
THINK�OF�A� PROGRAM� AS� BEING�A�
PASSENGER�� 5HE� PROGRAM� 	PASSENGER
�
CAN� ONLY�OPERATE� IF�THE� TASK� 	DRIVER


IS� PRESENT�DRIVING�THE� PROCESS� 	THE�
CAR
�

'OR�MOST�PURPOSES�YOU�DO�NOT�
NEED� TO�WORRY�ABOUT�HOW�ALL� OF�THIS�
WORKS�� � IT�JUS T�DOES�� "T�"MIGA%04�
LEVEL
� YOU� ONLY�NEED�TO�CONCERN�
YOURSELF�WITH� PROCESSES�� "MIGA%04�
PROVIDES�A�SIMPLE� COMMAND�TO� SHO��
YOU�WHATkS� HAPPENING�� &NSURE�YOU�
ONLY�HAVE�ONE� 4HELL�WINDOW�OPEN� AR�
ENTER�THIS�

��45"5�4�
1ROCESS����
45"564�
, �

LOADED�AS�COMMAND

"MIGA%04�TELLS�YOU� ONE� 4HELL�
PROCESS� IS� CURRENTLY�EXECUTING� THE�
45"564�COMMAND�� "MIGA%04���
USERS�WILL� HAVE� SEEN� SOMETHING� LIKE�
THIS�

��45"564�
1ROCESS��� LOADED�AS�COMMAND�

CONTINUED�ON�PAGE

3-)$$9�3�2%$� (/4�4)0
5O�GET�THE� BEST�FROM� THIS�MONTHkS�EXAMPLES
� USE� &%�TO�ADD� THE� FOLLOWING� LINE�
TO� THE�END� OF�YOUR�BOOT�D ISKkS� �4�4HELL�STARTUP�� FILE�

130.15��/�

0R�� ENSURE�YOU�ENTER�THE� COMMAND� IN� EVERY�NEW�SHELL� LIKE�THIS�

L�4:4�130.15��/�
, �

/OTICE�HOW� THE� PROMPT�CHANGES�TO� REFLECT�THE�ONE� SHOWN� IN� THE�EXAMPLES��
*NSERTING� ��/m� AS� PART�OF�YOUR�PROMPT�STRING
� FORCES�"MIGA%04�TO� INSERT� THE�
NUMBER�OF�THE�CURRENT� PROCESS�� 4IMILARLY
� USING� ��4�� DISPLAYS� THE�CURRENT�
POSITION� IN� THE� DIRECTORY�TREE�AS� SET� BY�$%�

4YNCHRONOUS�1ROCESSES #ACKGROUND "SYNCHRONOUS�PROCESS
�
�

$HECK�MIRROR�
$AR�FOLLOWING

$HECK�SPEED� 	��
�
$HECK�SPEED� 	��


,EEP�ACCELERATOR�CONSTANT�
3IGHT�TURN� SIGNAL� ON

� 3EDUCE�SPEED $HECK�SPEED� 	��
 &ASE�OFF�ACCELERATOR
� $HECK�MIRROR $HECK�SPEED� 	��
 "CCELERATOR�AT�NEW� LEVEL
B .OVE�TO� RIGHT�SIDE�OF�LANE $HECK�SPEED� 	��
 5URN�WHEEL� RIGHT�

$HECK�COURSE�CHANGE�
5URN�WHEEL� LEFT

B 3EDUCE�SPEED $HECK�SPEED� 	��
 3EMOVE� FOOT�FROM�ACCELERATOR�
4TART�GENTLE�BRAKING

� $HECK�MIRROR $HECK�SPEED� 	�
�
	STALL� SPEED


1ARTLY�DISENGAGE�CLUTCH�
4TALL� SPEED�� �STOP�BRAKING

� $ORRECT�GEAR $HECK�SPEED� 	�
 'ULLY�DISENGAGE�CLUTCH�
$HANGE�TO��ND�GEAR

� &MERGE�FROM�JUNCTION $HECK�SPEED	�
 $HECK�FOR�TRAFFIC�	NONE
�
(ENTLY�ENGAGE�CLUTCH�
%EPRESS�ACCELERATOR�
5URN�STEERING�WHEEL

".*("�4)011&3�o �*446&���o �+"/6"3:� ����
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CONTINUED�FROM�PAGE���

45"564
1ROCESS���� LOADED�AS�COMMAND�
CONCLIP
1ROCESS���� LOADED�AS�COMMAND�
8ORKBENCH

3,/44).'� ).4/ �0,!#%
5HE� PROCESS�NUMBERS�ARE� NOT�
IMPORTANT�AT�TH IS� STAGE�� 0N�
"MIGA%04���MACHINES
� THE�TWO�EXTRA�
PROCESSES� ARE� HANDLING�THE�CONSOLE�
CLIPBOARD� 	CUT� AND� PASTE�FEATURE
� AND�
THE� NEW�8ORKBENCH�� +UST� IGNORE�
THEM�

5HE� IMPORTANT�THING�TO� NOTE�
HERE� IS�THAT�1ROCESS� �� IS� SHOWING�
ITSE LF�RUNNING�45"564
� EVEN�THOUGH�
THE�COMMAND� HAS�COMPLETED� AND�
RETURNED�CONTROL� TO� THE� KEYBOARD�
5HIS� IS� BECAUSE�45"564
� LIKE�
MANY�COMMANDS
� CAN� ONLY�WORK�ON�
AN� INSTANT� l SNAPSHOTm� O F�THE�
MACHINE�S� STATUS� TAKEN�WHEN� IT�
EXECUTES��"S�YOU�WILL� SEE� SHORTLY
�
THIS�EFFECT� IS�EVEN�MORE�APPARENT� IN�
"MIGA%04���

5HE�NEXT�STEP� IS�TO �OPEN� ANOTHER�
4HELL� PROCESS�AND� SEE�HOW�THIS�
AFFECTS� THE�MACHINE�� :OU� CAN�OPEN� A�
4HELL�WITH� /&84)&--�OR�BY�DOUBLEd
CLICKING�THE�4HELL�S� ICON
� BUT�TO�
UNDERSTAND� THESE�EXAMPLES�BETTER
�
MAKE�SURE�YOU� ACTIVATE� AND�WORK� IN�
THE� INITIAL� 4HELL�� &NTER�THIS�

	"MIGA%04����


��45"564
1ROCESS�*S� LOADED�AS�COMMAND�
45"564
1ROCESS���� NO�COMMAND�LOADED�

	"MIGA%04��


��45"564
1ROCESS�*S� LOADED�AS�COMMAND�
45"564
1ROCESS���� LOADED�AS�COMMAND�
CONCLIP
1ROCESS���� LOADED�AS�COMMAND�
8ORKBENCH
1ROCESS���� NO�COMMAND�LOADED

"S�YOU� CAN�SEE
� THE� NEW�PROCESS�HAS�
APPEARED� IN� THE� PROCESS� LIST�AND� HAS�
BEEN� ALLOCATED�THE�FIRS T�AVAILABLE�
SLOT�� *N� THE�"MIGA%04��� SCENARIO
�
PROCESS� SLOTS��� AND� ��WERE� ALREADY�
OCCUPIED
� SO� THE� NEXT�FREE� SLOT
�
NUMBER��
� IS� ALLOCATED��8E�CAN�ALSO�
LOOK�AT�TH IS� ANOTHER�WAY�ROUND� BY�
CLOSING�THE�FIRS T�4HELL
� CHECKING�THE�
PROCESS� STATUS�AND� STARTING�A� NEW�
SHELL� AGAIN� LIKE�THIS��5HE� PROMPT�
NUMBER� �N� m� WILL� SHOW�YOU�WHICH�
4HELL� TO �TYPE� IN�

	"MIGA%04����


��&/%$-*
$-*�PROCESS���ENDING�
��45"564
1ROCESS���� LOADED�AS�COMMAND�
45"564

,)34).'3� `� ,)34).'3� ` ,)34).'3
�� -ISTING�����130$&44�5&95

-AB�START�
*� /EW4HELL�
J� 4KIP�4TART�#ACK

-ISTING�����$)"55&3

�� ��� �KEY�/".&��"
/".&��"
�� ��� &CHO��5�QWE����� �$HAT�SYSTEM�OPENED�AS��
\� 3EMOTE��/".&��c
��� .ORE�5�QWE����
��� 3UN�&XECUTE�4�$HATTY��/".&��
��� -AB�4TART
��� $OPY�1IPE��/".&L��5�MSG����
��� .ORE�5�.SG����
��� 4KIP�4TART�#ACK

)OST��/".&L�

\� -ISTING�����$)"55:

I� ��� �KEY�/".&
� �� -AB�START
��� 5YPE�PIPE��/".&�
��� 4KIP�START�BACK

���/&84)&--�
��45"564
1ROCESS�*S� NO�COMMAND�LOADED�
1ROCESS�� �� LOADED�AS�COMMAND�
45"564

	"MIGA%04��


��&/%$-*
1ROCESS���ENDING�
��45"564
1ROCESS���� LOADED�AS�COMMAND�
CONCLIP
1ROCESS���� LOADED�AS�COMMAND�
8ORKBENCH
1ROCESS���� LOADED�AS�COMMAND
45"564
��/&84)&--
��45"564
1ROCESS� *S � LOADED�AS�COMMAND�
45"564
1ROCESS���� LOADED�AS�COMMAND�
CONCLIP
1ROCESS���� LOADED�AS�COMMAND�
8ORKBENCH
1ROCESS���� NO�COMMAND�LOADED

*N� THE� FIRS T� PART�O F�THESE�EXAMPLES
�
4HELL� PROCESS� �� IS� SHUT�DOWN�WITH�
&/%$-*� AND� ITS� SLOT�BECOMES�FREE��
5HIS� IS�DISPLAYED� AT�STEP���WITH�
45"564��8HEN� THE� NEW�4HELL� IS�
STARTED� 	/&84)&--
� IT� IS�
AUTOMATICALLY�ALLOCATED�THE� FIRST�
FREE� SLOT� 	NUMBER� , 
� AND�THIS� IS�
SHOWN�WITH�45"564� AGAIN� AT�
STEP���

$/�25. �� 25. ���
5HESE�EXAMPLES� SHOW�MULTId
PROCESSING�AS� IT� APPLIES�TO�MULTIPLE�
SHELLS
� EACH� ONE� RUNNING� ITS� OWN�
COMMANDS�� "LTHOUGH� THIS� IS�TRUE�
MULTI�TASKING�	AND� QUITE�A�VALID�
METHOD

� IT� IS� INCONVENIENT�TO�OPEN� A�
NEW�4HELL� EVERY�TIME�YOU�WANT�TO� RUN
�� COMMANDS�� 4OME�COMMANDS�WILL�
ONLY�WORK� IF�THEY�ARE� RUN� IN� THEIR�OWN

4HELL�� #ECAUSE�O F�TH IS
�"MIGA%04�
PROVIDES�A�COMMAND�TO�DO�TH IS� FOR�
YOU�� 36/�� 5RY�THE� FOLLOWING�

���/0'"45.&.

"S�YOU�CAN� SEE
� THE�4HELL� SEEMS�TO�
HANG�UP
� REFUSING�TO� TAKE� ANY� INPUT�
FROM�YOU�� :OU�CAN� STOP�THE�COMMAND�
	WHICH� SWITCHES�O FF�FAST�MEMORY
�BY�
SENDING� IT�A�CONTROL�$�BREAK�CODE�� *N�
OTHER�WORDS
� HOLD�DOWN�$53-�AND�
TAP� l$m �

/OW� LE TkS� TRY�THAT�AGAIN� USING�36/�

��36/�/0'"45.&.�
<$-*��>

5HIS� TIME�YOU� RETAIN� CONTROL� O F�THE�
4HELL� AS� /0'"45.&.� IS� POPPED�
INTO� PROCESS� SLOT����5HATkS�WHAT�THE�
l <$-*� � >m� MESSAGE�MEANS��8E� CAN�
SEE�TH IS� BY�CHECKING�WITH�45"564
�
VIZ�

��45"564
1ROCESS�*S� LOADED�AS�COMMAND�
45"564
1ROCESS���S� LOADED�AS�COMMAND�
/0'"45.&.

#Y�EXECUTING�THE� SAME�COMMAND�
AGAIN� 	SHAME�ON�THOSE�WHO�JUMPED�
THE�GUN
� SOMETHING� INTERESTING�
HAPPENS�� +UST�WATCH� CLOSELY�

��36/�/0'"45.&.�
<$-*��>
���45"564
1ROCESS���� LOADED�AS�COMMAND�
45"564

"S�YOU� MIGHT�EXPECT
� WHEN� RUN� FOR�
A�SECOND�TIME�/0'"45.&.� IS�
ALLOCATED�THE�NEXT�FREE�SLOT�� ���
IN� TH IS�EXAMPLE�� #UT�BY�THE�TIME�
45"564� IS� EXECUTED� INSTEAD� OF

THREE� PROCESSES
� ONLY�ONE� IS�
SHOWN�� *TkS�ENOUGH�TO�MAKE�YOUR�
BRAIN� ITCH�

/OW� LE TkS� LOOK�AT�WHAT�HAPPENED�
IN� SLOW�MOTION�

RUN�/0'"45.&.�� 4TARTED� THE�
NOFASTMEM�COMMAND� AND� ALLOCATED�
IT�TO� PROCESS�SLOT�- �

STATUS�� $HECKED� THE� PROCESS� LIST�
AND� REPORTED� THAT�TWO�COMMANDS�
WHERE� RUNNING�� STATUS�AND�
NOFASTMEM�

RUN�NOFASTMEM�� )ERE� IT�GETS�
TRICKY��5HIS�4TARTED� ANOTHER�COPY�OF�
THE�NOFASTMEM�COMMAND� AND�
AUTOMATICALLY�ALLOCATED� IT�THE� NEXT�
FREE�SLOT� IN� THE� PROCESS� LIST�

.EANWHILE
�NOFASTMEM�
DISCOVERED� ANOTHER�COPY� WAS�ALREAD��
RUNNING��8HEN�TH IS� HAPPENED
� IT�SENT�
A�MESSAGE�TO�THE� FIRS T�	RUNNING� IN�
SLOT�- 
� TO�CLOSE�DOWN� AND�GO� AWAY��
0N� RECEIVING�A�MESSAGE�TO�CONFIRM�
THE� FIRS T�ONE�HAD�CLOSED� 	FREEING�SLOT�
- 
� IT�CLOSED�DOWN� ITSE LF�AND�FREED�SLO
���5HIS� HAPPENS� IN� THE� BLINKING�OF�AN�
EYE�

STATUS��� *F�YOU� HAD� BEEN� ABLE�TO�GEL�
THE�STATUS� SNAPSHOT�AT�THE� RIGHT�
TIME
� YOU�MIGHT�HAVE� SEEN�THE�
INTERMEDIATE� RESULT�AS� THE� FIRST�
NOFASTMEM�CLOSED�

1ROCESS���� LOADED�AS�
COMMAND�45"564

1ROCESS���� LOADED�AS�
COMMAND�/0'"45.&.

*N� PRACTICAL� TERMS�TH IS� ISNkT �POSSIBLE
�
SO�YOU�GET�THE� FINAL� RESULT�WHERE� BOTH�
PROGRAMS� HAVE� SHUT�DOWN� AND�GONE�
AWAY�

0N�A�MORE�TECHNICAL� LEVEL
� 36/� IS�
USED�TO� LAUNCH� PROCESSES�
ASYCHRONOUSLY�� *T�WORKS�BY�STARTING�
A� NEW�4HELL� PROCESS� INTERNALLY
�
BUT� RETAINS� THE�CURRENT�4HELL�WINDOW�
FOR� INPUT� AND�OUTPUT�� 	*TkS� A� BIT�
LIKE�SHARING�A�WASH� BASIN�WITH�
SEVERAL� DIFFERENT� PEOPLE�
� 6NLIKE�
/&84)&--
� THE� INTERNAL� 4HELL� ONLY�
REMAINS�UNTIL� THE� 36/�LAUNCHED�
COMMAND�TERM INATES�� 4OME�
COMMANDS
� SUCH� AS�.03&
�
RECOGNISE�TH IS�AND� BEHAVE�
DIFFERENTLY�� )ERE�S�WHAT� HAPPENS�
WHEN�YOU� 36/�LAUNCH� 45"564� IN� THE�
DIFFERENT�VERSIONS�

	"MIGA%04����


��36/�45"564
1ROCESS���� NO�COMMAND�LOADED�
1ROCESS���� LOADED�AS�COMMAND�
45"564

	"MIGA%04��
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��36/�45"564
1ROCESS
36/

�� LOADED AS COMMAND

1ROCESS
CONCLIP

�� LOADED AS COMMAND

1ROCESS����
8ORKBENCH

LOADED AS COMMAND

1ROCESS
45"564

�� LOADED AS COMMAND

"S�YOU� CAN� SEE
� THE� TWO� ARE� NOT�
CONSISTENT��5HIS� IS�JU S T�AN� EFFECT�OF�
THE�VERSION� OF�"MIGA%04�� � NOT�A�
BUG�� A�FEATURE�� *N�"MIGA%04� ����
36/� IS� NOT�ADDED�TO�THE� PROCESS� LIST�
IN� THE� SAME�WAY�SO� IT� NEVER�ACTUALLY�
APPEARS� UNDER�45"564�� *N�"MIGA%04
�
� 36/� IS� TEMPORARILY� LOADED� INTO� THE�
PROCESS� AND�THA TkS� HOW�45"564�
SEES� IT�� "�FEW�MILLISECONDS� LATER

36/�WILL� COMPLETE� AND� EXIT�FREEING�
PROCESS� SLOT�ON� 	YOUR�4HELL
� FOR�NEW�
COMMANDS�

5HERE�WAS� A� LOT�TO� TAKE� IN� THERE�� �
BUT�THERE kS�MORE�TO �COME�� /EXT�
MONTH� 	TO� HERALD� THE� ARRIVAL� OF�
"MIGA%04� �
� IS� A� SPECIAL� ON� SOME�OF�
THE� NEW�COMMANDS� AND�FEATURES��
6NTIL� THEN
� *� CAN� BE�CONTACTED� AT�THE�
USUAL� ADDRESS�

(/7 �4(/3%�#(!4�
3#2)043�7 /2+ ���
-AST�MONTH� *� INTRODUCED� SOME� NEW�
SCRIPT� PROGRAMS�WHICH�GIVE� USERS�ON
- � MACHINES�THE� CHANCE�TO�CHAT�TO�
EACH� OTHER� IN� REAL� TIME��0NE�
UNFORTUNATELY� LOST� PART�OF�A� LINE�
DURING�TRANSLATION
� THE�CORRECT�VERSION�
IS� LISTED� HERE��"LTHOUGH�EXECUTED�
FROM� THE� REMOTE� TERMINAL
� THESE�
SCRIPTS� HANDLE� ALL� THE� COMMUNICATION�
BETWEEN� THE� ��MACHINES�� )EREkS� HOW�
THEY�WORK�

1ROGRAM�� $)"55&3
1URPOSE�� 4TART�$)"55:�� HANDLE
MESSAGES�ON�HOST�MACHINE

�� 5HIS�DEFINES� THE� SCRIPT�S�
ARGUMENT�TEMPLATE�� 5WO� INPUTS�
ARE� REQUIRED� FROM�THE� USER�THE�
NAME�OF�THE�HOST� AND� REMOTE�
MACHINES�� 4INCE�THE��" �TEMPLATE�
OPTION� HAS�BEEN� USED
� BOTH�
ARGUMENTS�MUST�BE�SUPPLIED� OR�
THE� SCRIPT�WILL� FAIL� TO� RUN�

�� $REATES�A� FILE� IN� THE�TEMPORARY�
FILES� ASSIGNMENT�5�� CONTAINING�
THE�STARTUP�MESSAGE�WHICH�WILL�
BE�DISPLAYED� ON� THE� HOST�
TERMINAL��5HE� ARGUMENTS�
SURROUNDED�WITH� ANGLE�BRACKETS�
WILL� BE� REPLACED� BY�THE� USERS�
INPUT�� 5HEREFORE� IF�THE� COMMAND�
LINE�WAS�

��36/�$)"55&3�%"7&�1"5

THE� FILE�WILL� CONTAIN� THE�MESSAGE��
$HAT�SYSTEM� OPENED�AS��
)OST�%"7&�3EMOTE�1"5�� 5HE�
FILENAME� IS� DETERMINED� ADDING

THE� PROCESS� NUMBER�TO� l28&m ��
5HEREFORE� IF�$)"55&3�WAS�
RUNNING�AS� PROCESS��
� THE�
FILENAME�WOULD� BE� l28&�m �

�� 5HIS� IS� A� TRICK�WHICH� RELIES�ON� THE�
ABILITY�O F�.03&�TO� RECOGNISE�
WHEN� IT�HAS�BEEN� 36/�LAUNCHED��
/ORMALLY
� .03&�WOULD� DISPLAY�
5�28&�ON� THE� REMOTE� TERMINAL
�
HOWEVER�SINCE� &9&$65&�HAS�TO�
BE�36/�LAUNCHED
� THE�SCRIPT� IS�
ALSO� RUNNING�AS� A� PROCESS� AND�
ANY�COMMANDS� IT�CONTAINS�ARE

ALSO� RUNNING�ASYCHRONOUSLY��5HE�
END� RESULT� IS�THAT�.03&� POPS� UP�
AS� A�WINDOW�ON�THE� )045�
MACHINE� 	MUCH� TO� THE�SURPRISE�OF�
UNWARY�OPERATORS
�

� � /OT�A� LOT�OF�PEOPLE� KNOW�THIS
�
BUT� IT� IS�QUITE� LEGAL� TO� 36/��
LAUNCH� SCRIPTS� FROM�WITHIN�
SCRIPTS�� �EVEN�THOSE�WHICH� HAVE�
BEEN� LAUNCHED�WITH� 36/� IN� THE�
FIRS T�PLACE�� 5HAT�S�WHAT� HAPPENS�
HERE
� $)"55:� IS� 36/�LAUNCHED�
FROM�$)"55&3�� *T�MUST�BE�
STARTED� IN� THIS�WAY�BECAUSE
� AS�
YOU�WILL� SEE� LATER
� IT�NEVER�
RETURNS�� $)"55:� IS
PASSED�TO�ONE� PARAMETER
� THE�
NAME� OF�THE� REMOTE� TERMINAL�
	5HE� PARAMETER�WAS�MISSING� IN�
THE�ORIGINAL� LISTING�


�� 5HIS� LABEL� DEFINES� THE� START�O F�AN�
LOOP�WHICH� IS� CALLED� ENDLESSLY��
-IKE� $)"55&3
�TH IS� SCRIPT� NEVER�
FINISHES�

�� $OPIES� THE� CONTENTS�OF�THE� HOST�
PIPE� 	IF�ANY
� TO�A� TEMPORARY�FILE��
5HIS�FORCES�THE� SCRIPT�TO� PAUSE�
UNTIL� SOME�DATA� APPEARS�AT�THE�
PIPE� AND� PREVENTS� THE� SCRIPT�FROM�
NEEDLESSLY� LOOPING�

�� *MMEDIATELY�DISPLAYS� THE�
CONTENTS�OF�THE� TEMPORARY�FILE�� *F�
MORE�WAS� USED� LIKE� THIS�TO�
DISPLAY�THE�CONTENTS�OF�THE� PIPE�
DIRECTLY�THE� SCRIPT�WOULD� NOT�
PAUSE�CORRECTLY�

3 � 'ORCES�THE� SCRIPT�TO�JUMP�BACK�TO�
THE� LABEL� DEFINED� AT���COMPLETING�
THE�ENDLESS� LOOP��5HE� RESULT� IS�
THE� PROGRAM�WAITS� UNTIL� A�
MESSAGE� APPEARS�ON� THE� PIPE
�
DISPLAYS� IT
� AND�WAITS� FOR�THE�NEXT�
ONE�

1ROGRAM�� $)"55&3�
1URPOSE�� )ANDLE�MESSAGES�
ON�REMOTE�MACHINE

5HIS� SCRIPT� IS� NEVER�EXECUTED� DIRECTLY
�
IT�WORKS�AS�A�SUPPORT�SCRIPT�WHICH� IS

CALLED� BY�$)"55:�� 5YPICALLY
�
SCRIPTS�OF�THIS� SIZE�CAN� BE� CREATED� BY�
THE� SCRIPT�WHICH� CALLS� THEM
� BUT� *k LL�
LEAVE� THAT� HEADY�TOPIC� FOR�ANOTHER�
TIME�

� � %EFINES� THE� ARGUMENT�TEMPLATE�
FOR�THE� SCRIPT�� "LTHOUGH�THE�
ARGUMENT�WOULD� NORMALLY�
BE� REQUIRED
� IT� IS� NOT�NECESSARY�
TO�DO�THAT�HERE� SINCE�THE�
CORRECT�SYNTAX� IS� ASSURED�
BY�THE�CALLING�SCRIPT�� 5HE�
ARGUMENT�RECEIVED� BY�
$)"55&3� IS� THE� NAME�
ALLOCATED� TO� THE� REMOTE�
TERMINAL�

�� %EFINES�A� LABEL�WHICH�WILL� BE�
JUMPED�TO�WHEN�THE� SCRIPT� LOOPS

�� 8AITS�FOR�DATA� TO�BE� SENT�TO�
THE� PIPE�ON� THE� REMOTE�
TERMINAL� AND� PRINTS� IT�� -IKE�
$01:
�5:1&�WAITS� FOR�
INFORMATION� TO� APPEAR�ON
THE� PIPE� BEFORE�DOING�ANYTHING�

� � -OOPS�THE�SCRIPT�BACK�TO� 4TEP� �
�
CAUSING� IT�TO� EXECUTE�AGAIN��5HIS�
SCRIPT�NEVER�STOPS
� BUT�BECAUSE�
IT�S � ATTACHED�TO�AN� INTERNAL� 4HELL

	VIA� 36/
� IT�DOES� NOT�AFFECT�THE�
MACHINEkS� OPERATION�

'/44!�02/",%-�*/(.�
*F�YOU� ARE�BOGGED� DOWN�WITH� ANY�
ASPECT�OF�"MIGA%04�WHATSOEVER
�
DROP�A� LINE�DETAILING�YOUR�CONUNDRUM�
TO�� .ARK�4MIDDY
�"MIGA�4HOPPER
� �$�
.ONMOUTH� 4T
� #"5)
� #"���#8�� I k LL�
DO�MY�BEST�TO� LOSE� IT�ON�MY�DESK�� �
ER
� FIGURE�OUT�AN� ANSWER�� 4ORRY
� NO�
PERSONAL� CORRESPONDENCE�CAN� BE�
ENTERED� INTO�� *F�YOU�RE� REALLY�
DESPERATE
� &.AIL� ME�ON�$*9�
l4.*%0*%m� OR�FIND�SOME� HELP� IN� THE�
"MIGA�4HOPPER
�"MIGA%04�
CONFERENCE�� #$

*!2'/.� "534).'� [� *!2'/.� "534).'

#ACKGROUND�� �"�PROCESS� IS� SAID� TO�BE� RUNNING� IN� THE�BACKGROUND�WHEN� IT�
DOES� NOT�HOLD�A� LOCK�ON� THE� INPUT�AND�OR�OUTPUT� HANDLES�OF�THE�4HELL� THAT�
LAUNCHED� IT�

&9&$�� �5HE�MULTI�TASKING�EXECUTIVE��5HE� PART�OF�,ICKSTART�WHICH� LOOKS�AFTER�
EVERYTHING�FROM�MEMORY�ALLOCATION� TO�TASK�SCHEDULING�

)ANDLE�� �"N�ADDRESS�OR�PORT�USED�BY�"MIGA%04�PROGRAMS�TO�GET�INFORMATION�
FROM� AND�TO�SEND� RESULTS�TO�� )ANDLES�ARE� LIKE� 10�BOXES�� *F�YOU� REPLY�TO� A�
PERSONAL� ADVERT
�YOU� USUALLY�WRITE�TO�A�10�BOX�� SIMILARLY
� IF�YOU�PLACED�THE�AD�
YOU�WOULD�COLLECT�THE�MAIL� FROM� A�10� BOX��.OST�"MIGA%04� PROGRAMS�HAVE���
HANDLES���ONE� FOR� INPUT�AND�ONE� FOR�OUTPUT�� )OWEVER
� SOME�HAVE�A�THIRD�
HANDLE�WHICH�THEY�SEND�ERRORS�TO ���THIS� HANDLE�ALWAYS� POINTS�TO �THE�4HELL�
WINDOW�

-AUNCH�� �5O� START�A� PROGRAM�OR�APPLICATION���USUALLY�ONLY�APPLIED� TO� THE�4HELL
�
BUT�JU S T�AS�VALID�WHEN�APPLIED�TO�8ORKBENCH�

+-
�4:4����� CD�DLNI���SOURCE�ANIGADOS�
9 �*VAN���SOUI�CE�ANIGADOS��� PROTECT�HOST�CH�AT� �S
*��*VAN���SOURCE�A.ISRADOS��� RUN� HOST�CLIAT�;# , ) � � �*
��̀�*VAN���SOIUT�CE�ANISADOS�� ALL�
� � TO� P I P E �B�

2 ��*�V A N ��SO05CE�A)ISADOS��� CHA�
)ELLOOOOOO�
$AN� ANYBODY� HERE� .E �
I ��*VAN���SOUI�(E�ANIFFADOS��� *� C��
)"O� ARE� YOU 
\�*WAN�SOUI�CE�ANIFFADOS�� CHAT�
*� . �NU)OER� ONE
� 8'TO� ARE� YOU 
����VAN���S�O�UR�E�E�AT��I�SADOS���
R�� *� . � AN� ASYNCHRONOUS� P
+ �c* V A N ��S O U RC E �A . IA RA D O S �
*� TH�I�NK� *� M�GO�I�N?F� SELL�I�ZO�
X���* V A N ��SOURCE�ANIARADOS��
E T �T E R � THAN� ONE
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"�����.B�$ARTOON�$LASSICS���� _������
"����'IRST�4TEPS����������������������� _������
"����� ���������������0PTIONS�FROM�_������
"�������.HZ�����.B�)%������� ��������
"�������.HZ������.B�)%����� _�������
"L����4�$OLOUR�.ONITOR������������_������
"�����.ULTISYNC���������������������� _������
"���������������������0PTIONS�FROM�_������
"����� �.B�����%RIVE���������������� _�����
"����3AIN�&XPANSLCLN�$LOCK����� _�����
"����57�.ODULATOR��������������������_�����

3SNP?2!-����28
o �4UPRA3AM����39�FOR�"MIGA�����$OMPUTERS�
o �0PTIONS�OF������ L��.B�USING����K�;IP�3AM
o �0PTIONS�OF����
����.B�USING��.B�;IP�3AM
o �;ERO�WAIT�STATES���HIDDEN�REFRESH

n�" U TO �
CONFIGURING

o �"MIGA�BUS�
PASS�THROUGH

o ��.B�VERSION�
POPULATED�
WITH��.B�;IP�
3AM

-GAPM@MRGAQ�2?K�%VN?LQGML

o �.LCROBOTICS�.���S����K�FAST�RAM�EXPANSION
o �&XPAND�YOUR�"MIGA�����S�MEMORY�TO���
MEGABYTE�*NTERNALLY�

o �#ATTERY�BACKED�CLOCK�
WITH�CALENDAR

o �0N�0FF�SWITCH
o �$OMPARABLE�TO�
$OMMODORE�"���

o � 0NLY

2MARCA������3JGKJGLC�$PGTC

4411��I�V
o �4ONY�DRIVE�
MECHANISM

o �$APACITY�����,�
	FORMATTED


o �"CCESS�TIME���MS�
TRACK� TO�TRACK

o �����*NCHES�HIGH
o �&NABLE�DISABLE�SWITCH
o ����PLN�PASS�THROUGH�
J� SOCKET
\�o �"LLOWS�THE�CONNECTION�

OF�A��RD�DRIVE

-F@OL?LQF@P�68,���
������!@@BIBO>QLO

o �5URBOCHORGE�YOUR�"����������
�����WITH�THIS����#IT�������
BASED�ACCELERATOR

o ���.HZ�VERSION�ONLY�_������
o ���.HZ�VERSION�ONLY�_������
o �0PTIONAL���������'16�_������
o � �����.B����#IT�MEMORY�5#"

#MLRPGTCP�%SPMKMSQC
5HE�MOST�RESPONSIVE�MICROSWITCHED�UPGRADE��
MOUSE�ON�THE�MARKET��$OMES�COMPLETE�WITH�
MOUSE�POCKET�AND�CARRIES�A�+0�DAY�MONEY�BACK�
SATISFACTION�GUARANTEE�

i

#MLRPGTCP�4P?AI@?JJ
4AVE�ON�DESK�SPACE�WITH�THIS�ULTRA�RESPONSIVE�
TRACKBALL��'EATURES�THREE�LOCKING�DRAG�BUTTONS�
AND�CAIRIES�A����DAY�MONEY�BACK�SATISFACTION�
GUARANTEE�

3CGIMQF?�30
����!)�0PGLRCP

o ���������CPS�
'AST�4TD�%RAFT

o � ������CPS�
'AST�4TD�/-2

o � 1USH�TRACTOR�WITH�
PAPER�PARKING

o � "UTO�PAPER�
LOAD�AND�EJECT

o � $OMPLETE�WITH�
$ENTRONICS�
$ABLE
�

0FGJGNQ��������
����YEAR�ON�SLTE�WARRANTY�
h� ��j�COLOUR�MONITOR�
*� ����X�����PIXELS�ON�3(#�INPUT

o � 4UPPLIED�
COMPLETE�
WITH�CABLES�
0PTIONAL�
TITT�SWLVEL�
BASE�
AVAILABLE

o � 'REE�'����
4TEALTH�'IGHTER
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5URBO�5EXT������������������������������������ _�����
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)� B@M�#�BKD@QKX�MNV
INE�OUT�OF�TEN� CODERS� SAY�
THEY�PREFER� IT��8HY�DO� SO�
MANY�PROGRAMMERS
�
ESPECIALLY�"MIGA�

PROGRAMMERS
� VOCIFEROUSLY�SUPPORT�
$ �8HY�WAS�MOST�OF�THE�"MIGAkS�
OPERATING�SYSTEM�WRITTEN� IN� $ 

$� IS� A� HIGH�LEVEL� LANGUAGE
� IN� THAT�
PROGRAMS�CAN� BE�WRITTEN� IN� IT�WITH�
SOPHISTICATED� LOOPING�CONSTRUCTS
�
AND�DATA� TYPES� AND� SO�ON�� )OWEVER
�
UNLIKE�OTHER� HIGH�LEVEL� LANGUAGES�
SUCH� AS�1ASCAL� OR�1ROLOG
� IT�ENABLES�
THE� PROGRAMMER�TO�ACCESS� THE�
MACHINE� AT�AN� EXTREMELY� LOW� LEVEL
�
GIVING�THE�FREEDOM� NORMALLY�ONLY�
AVAILABLE� TO� THE� ASSEMBLY� LANGUAGE�
PROGRAMMER��5HE�FLEXIBILITY�O F�$�HAS�
WON� IT�MANY�SUPPORTERS�

$� IS� NOW�ONE�OF�THE� PROGd
RAMMERkS� PRIMARY�CHOICES�FOR�
DEVELOPING�OPERATING�SYSTEMS�� *T�S � A�
COMPILED� LANGUAGE
� MEANING�THAT�THE�
PROGRAMMER�S� CODE� IS� TRANSLATED�
WHOLESALE� INTO�MACHINE� LANGUAGE�TO�
ACHIEVE�THE�OPTIMUM� RUNNING�SPEED��
'URTHERMORE�$kS� FACILITIES� FOR� LOW��
LEVEL�MACHINE�ACCESS�ARE� PERFECT�FOR�
OPERATING�SYSTEM�DEVELOPMENT��
"LTHOUGH�SOME� HARDENED� ASSEMBLY�
LANGUAGE� PROGRAMMERS�DISAGREE
� THE�
HIGH�LEVEL� CONSTRUCTS� ARE�ESSENTIAL� FOR�
WRITING�BIGGER�PROGRAMS�

8ITH� ITS� HEALTHY�SYSTEMS�
PROGRAMMING�PEDIGREE
� $�WAS�THE�
%BVIOUS� CHOICE� FOR�WRITING�THE�
"MIGAkS� OPERATING�SYSTEM� 	OR�04
� AS�
HARDENED� HACKERS�CALL� IT
�� 5HE� 04� IS�
WRITTEN� IN� A�VERY�MODULAR�WAY
� WITH�
MANY�ROUTINES�FOR�THE� APPLICATIONS�
PROGRAMMER��5HESE�EXCHANGE�DATA�
WITH�EXTERNAL� PROGRAMS� IN� THE�$�S�
.WN�WAY�� 'OR�TH IS� REASON
� $� IS� THE�
EASIEST� LANGUAGE�TO� USE�ON�THE�
�=MIGA� IF�ANY�SORT�O F�INTERACTION�WITH�
THE�04� IS� REQUIRED�� *TkS� POSSIBLE�
WITH�OTHER� LANGUAGES
�JUS T�MORE�
DIFFICULT��5HIS� ALSO�EXPLAINS�WHY�
NEARLY�ALL� OF�THE�OFFICIAL�"MIGA�
DOCUMENTATION� USES�EXAMPLES�
WRITTEN� IN� $�

5HE� LANGUAGE� ITSE LF�IS� SMALL��
6NLIKE�MANY�OF�THE� #ASICS�AVAILABLE�
FOR�THE�"MIGA
� $� HAS� FEW�KEYWORDS��
*NSTEAD
� IT�MAKES�EXTENSIVE�USE�OF�
NON�ALPHANUMERIC� CHARACTERS� 	�
� "
�  �
AND� SO�ON
�TO� PROVIDE� SUBTLETIES�OF�
MEANING�� $ONSEQUENTLY
� ALTHOUGH�$�
IS�EASY�TO� LEARN
� IT�CAN�BE�DIFFICULT�TO�
MASTER��5HE�SITUATION� IS� EXACERBATED�
BY�$kS�POSSIBLE�ABBREVIATIONS� AND� ITS�
USE�OF�WHITE� SPACE��8HITE� SPACE�
	CONSISTING�OF�TABS
� SPACES� AND�
CARRIAGE� RETURNS
� IS� INSIGNIFICANT�TO�A�
$� PROGRAM�� A�PROGRAM�CAN� BE�
TABULATED� AS� ITS�AUTHOR�SEES�FIT
�
MEANING�THAT�SOME� PROGRAMS�CAN� BE�
DIFFICULT�TO �DECIPHER�

5HE� PRINCIPLES�OF�$�ARE� NOT�TOO

���DFC656@M�H<9�69GH�DFC;F5AA=B;�
@5B;I5;9�=B� H<9�J�CFH8���@=::�
(5AG<5K�=BJ9GH=;5H9G�
DIFFERENT�FROM�OTHER�HIGH�LEVEL�
LANGUAGES� SUCH� AS�1ASCAL� AND�
.ODULA���� 1ROGRAMS�ARE�MADE� UP�OF�
PROCEDURES�OR�FUNCTIONS
� DECLARED�BY�
GIVING�THE� PROCEDUREkS� NAME�FOLLOWED�
BY�BRACKETS�AND� ANY�PARAMETERS�THAT�
THE� PROCEDURE�ACCEPTS��5HE� BODY�OF�
THE� PROCEDURE�THEN�FOLLOWS
� ENCLOSED�
IN�CURLY�BRACES�� 5HE�CLASSIC�$�
EXAMPLE� IS� THE� kHELLO�WORLDk� PROGRAM
�
WHICH� PRINTS� kHELLO�WORLDk� ON� THE�
SCREEN��5HE�CODE� LOOKS� LIKE� THIS�

�INCLUDE��STDIO�H��
MAIN	

[
PRINTF	�HELLO�WORLD=N�
�
]

"LL� $�PROGRAMS� HAVE�A� PROCEDURE�
CALLED� jMAINk ��5HIS� IS� THE�CONTROLLING�
PROCEDURE
� EXECUTED� AT�THE�START��5HE�
LINE�BEGINNING� ��INCLUDE�� IS� NOT�$
� BUT�
AN� INSTRUCTION� TO� SOMETHING�KNOWN�
AS� THE�$� PRE�PROCESSOR��5HIS� IS� A�
PROGRAM�WHICH�DEALS�WITH� THE� CODE�
BEFORE� THE� COMPILER�DOES��"N�
j INCLUDEk� STATEMENT�TE LLS �THE�PREd
PROCESSOR�TO� ADD� A� PRE�WRITTEN�
SEGMENT�OF�LIBRARY�CODE�TO�THE�
BEGINNING�OF�THE� USERkS� PROGRAM��5HE�
FILE� IN� THIS� CASE
� STDIO
� IS�A�STANDARD�
INPUT�OUTPUT�MODULE� PROVIDING�BASIC�
SCREEN� AND� KEYBOARD� FACILITIES�

5HE� BODY�OF�THE� PROGRAM� IS� TAKEN�
UP� BY�THE� jPRINTFk� LINE�� 5HIS� IS� NOT�A�$�
STATEMENT
� BUT� RATHER�A� CALL� TO� A�
PROCEDURE� IN�THE� STDIO� LIBRARY�� 1RINTF�
SENDS�FORMATTED�OUTPUT�TO�THE�
SCREEN��5HE� j= N k� AT�THE�END�OF�PRINTFkS�
PARAMETER� IS�A� CONTROL� CHARACTER�
REPRESENTING�A�CARRIAGE� RETURN�

5HE�DIFFERENCE� BETWEEN� A�
FUNCTION� AND� PROCEDURE� IN� $� IS�
WHETHER� IT� RETURNS� A�VALUE� TO�THE�
PROCEDURE�FUNCTION� THAT�CALLED� IT�
5HIS� IS� DONE�WITH� THE� jRETURNk�
STATEMENT
� FOLLOWED� BY�THE�VALUE� IT� IS�
TO� RETURN�ENCLOSED� IN� BRACKETS�� "�
FURTHER�REFINEMENT� IS�GIVEN�BY�
INCLUDING�THE� TYPE� 	INTEGER
� FLOATING�
POINT
� CHARACTER
� AND� SO�ON
�OF�VALUE�
THAT� IT� RETURNS�BEFORE� THE�FUNCTION�S�
NAME�� 1ROCEDURES� RETURN� NO�VALUE
�
SO�THEY�HAVE�TYPE� jVOIDk ��5HE� jMAINk�
PROCEDURE� 	ABOVE
� CAN� BE� RE�WRITTEN�

VOID�MAIN	


&VERY�VARIABLE�MUST�ALSO�HAVE� A�TYPE
�
AND� IT�MUST�BE�DECLARED� BEFORE

APPEARING� IN� THE�CODE�� "�PROGRAM�TO�
ADD� - � INTEGERS� IS� SHOWN� BELOW�

FTINCLUDE��STDIO�H��
VOID�MAIN	

�
INT�A
B
C�
A����
B����
C�A�B�
PRINTF	�5HE�ANSWER�IS�+�
�D=N�
C
�
�

7ARIABLES�ARE�DEFINED�BY�USING�THE�
KEYWORD� FOR�THEIR�TYPE�FOLLOWED�BY�THE�
VARIABLESk� NAMES��"SSIGNMENT�TO�
VARIABLES� REQUIRES� THE�EQUALS� SIGN�� *N�
THIS�CASE�THE� kP RIN TF� CALL� IS� A� LITTLE�
MORE� COMPLEX�� *T�HAS��� PARAMETERS��
A� STRING�AND� AN� INTEGER�� 5HE� j�Dk� IN�
THE� STRING�TE LLS� PRINTF�THAT�THE� NEXT�
PARAMETER� IS� AN� INTEGER�� 1RINTF�IS� A�
RATHER�CLEVER�FUNCTION
�� IT�CAN�TAKE�A�
VARIABLE� NUMBER�OF�PARAMETERS�
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6??? �� �&�)
"�RELATED�FUNCTION� IS�CALLED�

�SCAN F��5HIS�TAKES� USER� INPUT
� AND�
CAN� INCLUDE�FORMATTING� INFORMATION� IN�
A�MANNER�SIM ILAR�TO� PRINTF��5HE�
PROGRAM�TO�ADD� - � NUMBERS�TOGETHER�
WOULD� BE�MUCH�MORE� USEFUL� 	BUT� NOT�
MARVELOUS
� IF�THE� USER�COULD�ENTER�
THE� - � NUMBERS� FIRS T�AS� FOLLOWS�

�INCLUDE��STDIO�H��
VOID�MAIN	

[
INT�A
B
C�
SCANF	��D��D�
�A
�B
��
C�A�B�
PRINTF	�5HE�ANSWER�IS�+�
�D=N�
C
�
]

5HE� FIRS T�PARAMETER�OF�SCANF�IS� A�
FORMAT�STRING��5HE� j�Dk� MEANS�AN

INTEGER� IS� REQUIRED�FROM�THE� USER�� � IN�
THIS� CASE�THE� PROGRAM�WANTS� ���5HE�
FOLLOWING�- � PARAMETERS� ARE� THE�
VARIABLES� IN�WHICH�THE� INPUT� IS� STORED�

*N�$
�VARIABLES�PASSED�TO�
FUNCTIONS�AS� PARAMETERS�ARE� PASSED�
BY�VALUE�� 5HIS�MEANS�THAT�THE�CALLED�
FUNCTION�GETS�THE�VALUES� HELD� IN� THE�
VARIABLES�WHICH�WERE� THE� PARAMETERS�
OF�THE� CALL
� AND�THAT� IT�OPERATES�ON�
THESE�VALUES�� BUT�THESE�OPERATIONS�
HAVE�NO�EFFECT�WHATSOEVER�ON�THE�
VARIABLES� THEMSELVES�EXTERNAL� TO� THE�
CALLED� FUNCTION��5HIS�MEANS�THAT�
SIMPLY�PASSING�VARIABLES� TO� SCANF�
WON�T�WORK
� BECAUSE�SCANF�CAN �T�ALTER�
THESE�VARIABLES
� HENCE�NO�MEANS�OF�
RETURNING�THE� USER�S� INPUT�

5HIS� IS� AVOIDED� BY�THE�USE�OF�
POINTERS�� "�VARIABLE� HOLDS� A�VALUE��
8HENEVER�A�VARIABLE�NAME�APPEARS
�
THAT�VARIABLEkS�VALUE� IS� THE�THING�OF�
INTEREST�� #UT
� EACH�VARIABLE� IS� HELD�
SOMEWHERE� IN�THE�COMPUTERkS�
MEMORY
� AN� ADDRESS
�WHICH� IS�QUITE�
DISTINCT�FROM�THE�VALUE� ITSELF�� *N�$
� A�
POINTER� IS� A�VARIABLE�WHOSE�VALUE� IS�
AN� ADDRESS� IN� MEMORY
� USUALLY�THE�
ADDRESS�OF�ANOTHER�VARIABLE�� 4O
� IN�
CASES� LIKE�THAT�ABOVE
� INSTEAD�OF�
PASSING�A�VARIABLE�TO� A� FUNCTION
� A�
POINTER�TO� THE�VARIABLE�S�ADDRESS� IS�
PASSED��5HIS� POINTER�CANNOT�BE�
MODIFIED�BY�THE� CALLED� FUNCTION�� BUT�
BY�USING� IT�THE� FUNCTION� CAN�MODIFY�
THE�CONTENTS�OF�THE� ADDRESS� IN�
MEMORY�WHERE� THE�ORIGINAL�VARIABLE� IS�
HELD�� *N�OTHER�WORDS
� THE� FUNCTION�CAN�
MODIFY�THE�ORIGINAL�VARIABLEkS�VALUE�

*F�THERE� IS�A�VARIABLE� CALLED� kAk 
�
THEN� ITS�ADDRESS� IN�MEMORY� IS� GIVEN�
BY�PRECEDING�THE� NAME�WITH� AN�
AMPERSAND�CHARACTER�� j�Ak �� *T� IS�THE�
ADDRESSES�OF�A�AND� B�THAT�ARE�
PASSED�TO� SCANF
�WHICH� THEN�MODIFIES�
THE�VALUES�OF�A� AND� B�ACCORDING�TO�
THE� USER�S� INPUT�

5HE�ABOVE�EXAMPLE�CAN�BE�MADE�
MORE�EXPLICIT�USING�VARIABLES�TO� HOLD�
A�AND� B �S� ADDRESSES�

CONTINUED�ON�PAGE� ���
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CONTINUED�FROM�PAGE����

�INCLUDE��STDIO�H��
VOID�MAIN	

[
INT�A
B
C��
INT
�POINTER@TO@A
��POINTER@TO�@B�
POINTER@TO@A��A�
POINTER�TO@B��B�
SCANF	��D��D�
POINTER@TO@fA
� *
POINTER@TO� @B
��
C�A�B�
PRINTF	�5HE�ANSWER�IS�+�
�D=N�
C 
�

5HE�ASTERISK� IN� THE�VARIABLE�
DECLARATIONS�TE LLS�THE�COMPILER�THAT�
THE�VARIABLES� ARE� NOT� INTEGERS
� BUT�
POINTERS�TO� INTEGERS�� "�POINTER�TO� A�
FLOATING�POINT� NUMBER�WOULD� BE�

FLOAT� �POINTER@TO@A@FLOAT�

4EVERAL� OTHER�VARIABLE�TYPES� ARE� ALSO�
AVAILABLE
� INCLUDING� INTEGERS�AND�
FLOATS�WITH�VARYING�PRECISIONS�� "�
CHARACTER�VARIABLE� 	DENOTED� AS� �CHAR�
�
CAN� HOLD� A�SINGLE�ALPHA�NUMERIC�
CHARACTER��"RRAYS� ARE� ALSO� SUPPORTED
�
SO� CHARACTER�STRING�CAN�BE�
CONSTRUCTED� AS�AN� ARRAY�OF�CHARS��5HE�
STRING� l HELLO�WORLDm� IN� THE�FIRST

EXAMPLE� IS�EFFECTIVELY�AN� ARRAY�OF�
CHAR
� ALTHOUGH� IT� IS�DEFINED� AS� A�
CONSTANT�VALUE� RATHER�THAN� A�VARIABLE��
8HENEVER�A�FUNCTION� IS� CALLED�WITH� AN�
ARRAY�AS� A� PARAMETER
�WHAT� IS� PASSED�
IS� A� POINTER�TO� THE�ARRAY�RATHER�THAN�
ITS�VALUE�� 5HIS� IS� ANALOGOUS�TO�THE�
PASSING�OF�THE� POINTER�TO�THE�VARIABLE�
jA k� IN� THE� SCANF�EXAMPLE
� BUT�WITH�
ARRAYS� THE� NAME�NEED� NOT�BE�
PREFIXED� BY�THE� AMPERSAND� SYMBOL�

"LTHOUGH�$� IS�A� TYPED� LANGUAGE�� �
VARIABLES� HAVE�TO� BE�DECLARED� AS�
BEING�OF�A� CERTAIN� TYPE�� � IT�S � EASY� IN�
$�TO�CONVERT�FROM� ONE�TYPE�TO�
ANOTHER��5HE�MOST�COMMON�CASE� IS�
CONVERSION� BETWEEN� A� CHAR�AND� A�
SHORT� INTEGER�	ONE�WHICH� IS� STORED� IN�
A� SINGLE� BYTE
�� "SSIGNING�A� CHAR�VALUE�
TO�A� SHORT� INTEGER�GIVES� THE� INTEGER�
VARIABLE� THE�CHARACTER�S�"4$**�VALUE��
6NLIKE�MORE�STRICT� LANGUAGES
� TYPE�
MISMATCH� ASSIGNMENTS� ARE�ALLOWED�
IN� $�� THE�BINARY� IMAGE�OF���VARIABLE� IS�
SIMPLY�COPIED� INTO� THE�OTHER�� *T�S�
IMPORTANT�TO� KNOW�THE� INTERNAL�
REPRESENTATION�OF�THE�DIFFERENT�TYPES�
IF�YOU�WANT�TO�MAKE� USE�OF�THIS�

5YPE� CONVERSION� CAN� BE�MORE�
EXPLICIT�BY� jCASTINGk �� "SSIGNING�A�
FLOATING�POINT�TO� AN� INTEGER�WOULD� BE�
DONE� BY�

INT�A��
FLOAT�B��
A�	INT��
B�

WHICH�WOULD� ASSIGN� THE� INTEGER�PART�
OF�B�TO� A
� AND� IT�DOES�SAVE�WORRYING�
ABOUT� INTERNAL� STORAGE�FORMATS�

/O� PROCEDURAL� LANGUAGE�WOULD� BE�
COMPLETE�WITHOUT�FACILITIES�TO� CONTROL�
THE� FLOW�OF�PROGRAM� EXECUTION�� 5HE�
jGOTO�� STATEMENT
� BELOVED�OF�#ASIC�
PROGRAMMERS
� IS� SUPPORTED
� BUT�NOT�
RECOMMENDED�� �$� IS
� AFTER�ALL
� A�
STRUCTURED� LANGUAGE��"NOTHER�#ASIC�
FAVOURITE� IS� THE� '03���/&95� ITERATIVE�
LOOP��5HE�$�EQUIVALENT�HAS�A�DIFFERd
ENT�SYNTAX
� AND� IS�MORE� POWERFUL�

FOR� 	I�L�I�����I��

[
���BODY�OF�LOOP���
]

5HE� �� PARTS� OF�THE� LOOP�ARE�
SEPARATED� BY�SEMI� COLONS�� 5HE�FIRST�
IS� AN� ASSIGNMENT
� SETTING� I� TO� ���5HE�
SECOND� IS� A� CONDITIONAL� � �THE� LOOP�
WILL� BE�EXECUTED�WHEN� IT� IS� TRUE�
5HE�THIRD� PART� IS� AN� ACTION��5HE� jPLUS�
PLUSk� OPERATOR� IS�A� SHORTHAND�WAY�
OF�WRITING� j I� I� L k �� 5HIS� PARTICULAR�
LOOP�COUNTS�FROM� �� TO� ���� &VERYTHING�
HELD�WITHIN� THE�CURLY�BRACES�FOLLOWING�
THE� kFO Rk� STATEMENT� IS�EXECUTED�
UNTIL� THE� LOOP�TERM INATES� 	WHEN�
I� L L 
 � � 5HE�BIT� INSIDE�THE�CURLY�
BRACKETS�HERE� IS� A�COMMENT
�
BEGINNING�WITH� � � � k� AND� ENDING�WITH�
k � � k �� $OMMENTS� ARE� IGNORED� BY�THE�
COMPILER�

5HE� jWHILEk� CONSTRUCT�CAN� BE�
USED� TO�EXECUTE�A� LOOP�SO� LONG�AS�
A�CONDITION� IMMEDIATELY�FOLLOWING�
THE�WHILE� STATEMENT� IS�TRUE�
'OR�EXAMPLE�

WHILE� 	I��L

[

PRINTF	�I�IS�EQUAL�TO���
��
I���

]

/OTE� THAT�TESTING�FOR�EQUALITY�	AS�
OPPOSED�TO�ASSIGNMENT
� USES� - �

EQUALS� SIGNS� TOGETHER��"�SINGLE�
EQUALS� SIGN�WOULD� SET� I� TO� , 
� AND�
RETURN� A� RESULT�O F�TRUE�� 5HE� LOOP�
WOULD� THEN�BE� INFINITE�

5HE� jWHILEk� STATEMENT�CAN� ALSO�
BE� USED� AT�THE�END�OF�THE� LOOP�

CN
[

PRINTF	�I� IS�EQUAL�TO���
��
I���

]
WHILE� 	I��L
�

*N� THIS� CASE�THE�BODY�OF�THE� LOOP� IS�
ALWAYS�EXECUTED� AT� LEAST�ONCE
� EVEN�
IF� I� IS� NOT�EQUAL� TO� , �

5HE�FORM� OF�CONDITIONAL� CONTROL�
WHICH� IS�MOST�USED� IN� THE� LANGUAGE�
OF�$� IS� SUPPLIED�BY�THE� j I F � STATEMENT��
5HE� SYNTAX� IS� AS� FOLLOWS�

$ � O N � T H E � " M I G A
5HE�MOS�T�POPULAR�$�DEVELOPMENT�PACKAGE� IS�4"4�$�� AVAILABLE� IN�THE�6,�
FROM�)*4OFT��.ANY�OF�THE �"MIGA�PROGRAMS�COMMERCIALLY�AVAILABLE�ARE�
JJLSVELOPED�W ITH � TH IS �SYSTEM�

*TSE LF
�"� LINKER
� A�FULL�SCRCEN�EDITOR
�A�SOT�O F�LIBRARY� FILES�AND�THE�$OMMODORE

OPERATING�SYSTEM

� A�NUMBER�OF�6NIX�LIKE�U TILITIES 
� AND�A�DEBUGGER
�ALONG�
W ITH ���HEALTHY�SUED�MANUALS��5HESE�MANUALS�ARE�EXTENSIVE
� BUT�THEY�
W ON �T�TCACH� YOU�$�� AND� *T�CAN�BE�D IFFICU LT�TO �FIND�THE �PIECE�OF�INFORMATION
r P U �I� �AFTER
�DESPITE� THE� INDICOS�� ������

-4&�� THE�ED ITOR�THA T�CONIES�W ITH �4"4�$�� IS�A�FULL�SCREEN�� *NTUITION�BASED�
AFFAIR�� *T � IS�POWERFUL� AND�EASY�TO �USE��"LTHOUGH� IT �DOESN�T�PROVIDE�AN�
INTEGRATED�ENVIRONMENT
� I T �DOES�HAVE�MANY� FEATURES�FOR�SPEEDING�UP�
DEVELOPMENT��5HIS� *S�NOTORIOUSLY� LABORIOUS� FOR�COMPILED� LANGUAGES�FAS

EDITOR
�W RITE �YOUR�PROGRAM
� SAVE� IT �AND�EX IT�THE�EDITOR
� COMPILE�THE�
PROGRAM
� LINK� IT
� RUN� IT
�WATCH� I T �CRASH
� LOAD�THE�EDITOR���

ARE� REPORTED�*MMEDIATELY
� AND�THE�EDITOR�W ILL�H IGH LIGHT�ONE�AFTER�ANOTHER�SO�
TH D T�THEY�CAN�BE�CORRECTED� )OWEVER
� THE �CORRECTION�OF�SYNTAX� IS�A�SMALL�
PART�O F�ERROR�DETECTION��0NCE�THE�PROGRAM�HAS�CNMPIIED�� *T �S �S T ILL�NECESSARY�
TO �LEAVE�THE�ED ITO R�BEFORE�USING�THE� LINKER�AND�TES TING �THE�PROGRAM�

5HE� LINKER�CAN�ONLY�BE� *NVOKED�FROM�THE�$-*��4HELL�� THERE� IS�NO�
8ORKBENCH�SUPPORT�� *TS�COMMAND�LINE� IS�TYP ICA LLY�MORE�THAN�EIGHTY�
CHARACTERS� LONG
� AND�A�KNOWLEDGE�N F�THE �REQUIRED� LIBRARIES� IS� IMPORTANT�TO �
USE� IT��5HEN�AGAIN
� LEARNING�ABOUT�A�FEW �LIBRARIES� LB�A�SMALL� TASK �COMPARED�
r � LEARNING�AND�USING�$� ITSE LF�

'OR�BUGS� IN�YOUR�PROGRAM�WHICH�WON�T �WASH�OUT�� THERE �S � A�MAGIC�
INGREDIENT�� A�SOURCE�LEVEL�DEBUGGER��6SING�THLS��� IT �S � POSSIBLE�TO �SET�BREAK�
POINTS�THROUGHOUT�THE�CODE�IN�QUESTION�AND�WATCH�AS� *T�EXECUTES�

THE�"MIGA� *F�I T �CAN�BE�W RITTEN 
� *T�CAN�BE�W RITTEN � IN�4"4�$��5HE�ONLY�
EXCEPTIONS�ARE�THOSE�REALLY� FAST� ROUTINES�TH A T�MUST�BE�CODED� IN�ASSEMBLER��
&VEN�THEN
� THE�PACKAGE�*NCLUDES�A�FU LL� ASSEMBLER
� ALONG�W ITH �PROVISION�FOR�
M IXING�ASSEMBLER�AND�$�SOURCE��5HE� LIBRARIES�WHICH�COME�W ITH �THE�
PACKAGE�DEAL�W ITH �THE �"M IGA�S�PECULIARITIES�AND�PROVIDE�STANDARD�"/4*�
AND�6NIX� ROUTINES
�SO�CODE�CAN�BE�EASILY�PORTED� FROM�OTHER�MACHINES�

''1'1/11#�
3(/00).'�,)34
4"4�$ ������������������������������������_����

)KNMPRCB�@W�(GQMDR�
+:7� &>6� *5:AA>�
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�768AC6�

$ "������

X� � 
���� ������

IF� 	I��I

[

PRINTF	�I�IS�EQUAL�TO���

]
ELSE
[

PRINTF	�I�IS�NOT�EQUAL�TO�
, � 
 �
]

5HE� jELSEk� PART� IS� OPTIONAL�� "S�WITH�
THE� CONDITIONAL�BASED� LOOPS
� MORE�
THAN� ONE�$� STATEMENT�CAN� BE�
INCLUDED� INSIDE� THE� CURLY�BRACES�

"�FURTHER�CONSTRUCT
� FAMILIAR�TO�
1ASCAL� PROGRAMMERS
� IS� THE� jSWITCHk�
STATEMENT
� TO�TES T�A�VARIABLE� AGAINS�
A� RANGE� OF�VALUES
� AND� FOLLOWING�ONE�
OF�SEVERAL� COURSES�OF�ACTION� AS�
APPROPRIATE�

SWITCH� 	I
� [
CASE���� PRINTF	�I�����
��

J� - ��
BREAK�

CASE���� PRINTF	�I�����
��
J � L � �
BREAK��

DEFAULT�� PRINTF	�I��� * �
SOMETHING�ELSE�
��

J����
BREAK�

�

5HE�VARIABLE� IS� PLACED� IN� BRACKETS�
AFTER�THE� kSWITCHk� STATEMENT�� *T�MUST�
BE� AN� INTEGER��"�DIFFERENT� jCASEk�
STATEMENT�WITH� CORRESPONDING�VALUE�
IS�GIVEN�FOR�EACH� POSSIBILITY�OF�
INTEREST��5HE� jDEFAULTk� KEYWORD�
CAPTURES�ANY�VALUES� UNACCOUNTED�FO�
"FTER�THE� NECESSARY�ACTIONS� HAVE�
BEEN� PERFORMED
� THE� kBREAKk�
STATEMENT�CAUSES� CONTROL� TO� CONTIN I�
AFTER�THE� jSWITCHk� STATEMENT
� AT�THE�
STATEMENT�FOLLOWING�THE�CLOSING�
CURLY�BRACE�� *NCIDENTALLY
� jBREAKk� CAN�
BE� USED�TO� LEAVE� ANY�$�STRUCTURE
�
SUCH� AS� A� LOOP
� ENCLOSED� IN� CURLY�
BRACES�

5HERE�ARE�MANY�OTHER�SUBTLETIES�
TO�$
� SADLY�BEYOND� THE� SCOPE�OF�THIS�
ARTICLE�� .ANY�ABBREVIATIONS� ARE�
POSSIBLE
� AND� IT kS�EASY�TO�WRITE�
STATEMENTS� TO� PERFORM� SEVERAL�
FUNCTIONS�� THINGS� THAT�MAKE�$�
PROGRAMMING�SUCH� A�JOY
� BUT�WHICH�
MAKE�THE� RESULTING�CODE�SOMEWHAT�
IMPENETRABLE�� *TkS� TRUE� TO�SAY�THAT�
MANY�$� PROGRAMMERS�TAKE� A� PRIDE� IR�
THEIR�CODE�BEING�UNREADABLE��$ %
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�DELIVERY�AND�ARE�SUBJECT�TO�CHANGE��4PECIFICATIONS�ARE�SUBJECT�TO�CHANGE�WITHOUT�NOTICE��/EXT�DAY�DELIVERY�_�����	6�,��MAINLAND�ONLY
��%EALER�ENQUIRIES�WELCOME�
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"LL� OUR�"MIGA�S� ARE�
6,� SPECIFICATION� AND� COME�
COMPLETE� WITH� THE�
FOLLOWING�i

!KGE?� 0?AI� �� ��E:LLB<�+:<D	
���,� RANDOM� ACCESS�
MEMORY
#UILT�IN� DISK�DRIVE�
����� COLOUR� GRAPHICS�
�� CHANNEL� STEREO� SOUND� ��
,ICKSTART� ����
8ORKBENCH� ����
&XTRAS� ���� AND� TUTORIAL� DISK�
"MIGA�MOUSE�
57�MODULATOR�
1OWER� SUPPLY� UNIT�
"���� KEYBOARD

#ART� 4IMPSON�
$APTAIN� 1LANET�
%ELUXE� 1AINT� ***�
AND� GAME� OF� THE� YEAR��
-EMMINGS

2>�:ELH�@BO>�R H N �� �
.OUSE�MAT� AND� POCKET� ��
DUST� COVER�� ��� BLANK� DISKS�
AND� BOX
� 2UICKSHOT�
1YTHON�� �� JOYSTICK�

0JSQ
���JLOB�"K>:M�":F>L�
'OOTBALL� .ANAGER�
)OTSHOT�
-AS�7EGAS�
'LIGHT� 1ATH�����
'IREBLASTER�
,ARTING� (RAND� 1RIX�
5HAI� #OXING�
4ECONDS�0UT� ��
.OUSE�5RAP�
1LUTOS

"MIGA�1ACK��
��E:LLB<�1AC,�+ENL	
"S� 1ACK� �� BUT� ALSO
INCLUDES� THE�$UMANA�
$"9���� EXTERNAL� DISK
DRIVE _������

"MIGA�1ACK��
��E:LLB<�+KBGM>K�+:<D	
"S� 1ACK� �� BUT� INCLUDES�THE
4TAR� -$���� FULL� COLOUR
PRINTER _������

"MIGA�1ACK��
�/A>� 0EMBF:M>�+:<D	
"S� 1ACK� �� BUT� INCLUDES
4TAR� -$���� COLOUR� PRINTER�
PLUS� 1HILIPS�$.�����**
STEREO�COLOUR� MONITOR _������

"MIGA�1ACK��
� =N<:MBHG:E�+:<D	
"S� 1ACK� �� BUT� INCLUDES�A�
SELECTION� OF�EDUCATIONAL
SOFTWARE�i
4PELL� #OOK� 	AGES� ���

5HINGS� TO� DO�WITH� WORDS
	AGES� ����

5HINGS� TO� DO� WITH� NUMBERS
	AGES� ����

-ETkS� SPELL� AT� THE� SHOPS
	AGES� ����

-ETkS� SPELL� AT� HOME�
	AGES� �� ��

-ET�S� SPELL� OUT� AND� ABOUT
	AGES������

1UZZLE� #OOK� �� 	�� TO� ADULT
�
1UZZLE� #OOK� �� 	�� TO�ADULT
 _������

"MIGA�1ACK����":F>KL�+:<D	�
"S�1ACK� �� BUT� ALSO�
INCLUDES� SOME� OF� THE
HOTTEST� GAMES�i� �
'��� 3ETALIATOR�
'��� 4TEALTH� 'IGHTER
�
-OTUS� &SPRIT� 5URBO�

n � $HALLENGE

4WIV� 	4ILKWORM� **

�
'LIGHT� OF� THE� *NTRUDER

o� �� �� 7� � � o� o� o

_������

02).4%23

"LL� OUR� PRINTERS� ARE� 6,�
SPECIFICATION� AND� ARE�
COVERED� BY� A� ���MONTHS�
WARRANTY���"LL� THE� PRICES�
INCLUDE� A� PRINTER� LEAD� AND�
A� TAILORED� DUST� COVER�

3R?P�,#
�����IHINE:K�EHP�<HLM�
(HGH�+KBGM>K
.ULTIPLE�FONT��0PTIONS� FROM�
FRQNT� PANEL
&XCELLENT� PAPER� HANDLING�
FACILITIES
4IMULTANEOUS
� CONTINUOUS
AND� SINGLE� SHEET� STATIONERY
���X���� %1*� GRAPHICS� _������

3R?P�,#���
��
���+BG� 1>KLBHG�H?�'���
&XCELLENT� LETTER� QUALITY� PRINT
���X���� %1*� GRAPHICS
�� RESIDENT� FONTS
"DDITIONAL� FONT� CARTRIDGES
AVAILABLE� _������

3R?P�,#����#MJMSP�0PGLRCP
�G�>Q<>EE>GM� O:EN>�EHK�FHG>R�
�HEHNK�+KBGM>K�
���� %1*� �� PIN� COLOUR�
'RONT� PANEL�PITCH� SELECTION�
1USH�PULL� TRACTOR� FEEDS�
3EVERSE� PAOER� FEEDS�
��,� BUFFER�
�� RESIDENT� FONTS�
4UPPLIED�WITH� COLOUR� AND�
MONO� RIBBONS�
'RONT� PANEL� PROGRAMMABLE�
1APER� PARK�WITH� AUTO�
SINGLE� SHEET� LOADING _������

3R?P�,#��
����-MLM� 0PGLRCP
��� COLUMN� DOT� MATRIX�
PRINTER
�,� BUFFER� EXPANDABLE� TO�
��,
��� RESIDENT� FONTS�
1APER� PARK�WITH� AUTO�
SINGLE� SHEET� LOADING�
4UPPLIED�WITH� MONO� RIBBON�
'ASTER� THAN� -$������
&XTRA� FONT� CARTRIDGES�
AVAILABLE
'RONT� PANE�� PITCH� SELECTION
1ROGRAMMABLE� FROM� FRONT
PANEL� _������

3R?P�,#��
����#MJMSP�0PGLRCP
���� %1�� ��� PIN� COLOUR�
PRINTER
��,� BUFFER� EXOANDABLE� TO�
��,
��� RESIDENT� FONTS�
'RONT� PANEL� OITCH� SELECTION�
3EVERSE� PAPER� FEED�
1APER� PARK�WITH� AUTO�
SINGLE�SHEET� LOADING

4UPPLIED�WITH� COLOUR� AND�
MONO� RIBBONS�
'RONT� PANEL� PROGRAMMABLE�
&XTRA� FONT� CARTRIDGES� 
�
AVAILABLE

#GGXCL� ���$�� 
� 

"��VERY�POPULAR� LOW� COST�
MONO� PRINTER� CENTRONICS��
34����$#.� ��� SERIAL�
1LEASE� SPECIFY� INTERFACE�
WHEN�ORDERIRIG� 	TWO�YEAR�
WARRANTY


#GRGXCL� ���$���� NGL�-MLM�
0PGLRCP
�,� BUFFER�EXPANDABLE�
1USH�AND� PULL� TRACTOR�FEEDS�

�� ���FONTS�WITH� EXCELLENT�
LETTER� QUALITY� �� �� r
	TWO� YEAR� WARRANTY
�

#GRGXCL�3UGDR��� NGL�#MJMSP�
0PGLRCP
��,� BUFFER� 
� 7 � 
� : ��
���X���� %1*
�COLOUR�� �� k�
GRAPHICS� k� C� �� r�
1USH��AND� PULL� TRACTOR� FEEDFE���
&XCELLENT�_FINT�QUALITY� @

� �	TWOk�YEAR
�WARRANTY
� �

#GRGXCL�3UGDR����NGL�#MJMSP�
0PGLRCP� �

&UROPEAN� 1RINTER� OF� THE�
:EAR� ����� �
��� PIN� VERSION� OF� THE���� PIN�
COLOUR�PRINTER� �� �
����X����%1*� COLOUR�
GRAPHICS� �� 
� �� ��r


� 1USH� AND�PULL� TRACTOR�FEED

8E� STOCK�A� LARGE� ��
RANGE� OF�PERIPHERALS
� ALL� OF�
�THE� HIGHEST� QUALITY�� *F�YOU�
CANkT�SEE� THE�ONE�YOU�
REQQJRE� PLEASE�GIVE� US�A�
CALL� TO� SEE� IF�WE� STOCK� IT�

N A L O H (

.0�64&

-GAC�?LB�4P?AI@?JJQ

/AKSHA�6PGRADE�.OUSE
"MIGA�"TARI� SWITCH4BLE� ��
4IMPLY�THE� BEST�
���� %1*� RESOLUTION� ���
&RGONOMIC�DESIGN�
4MOOTH� PRECISE�OPERATION�
R��YEARS� GUARANTEE�
'REE�MOUSE�MATk� �
'REE�MOUSE��POCKET�
/OW� INCLUDES�
0PERATION� 4TEALTH� FROM� 64�
(OLD�� 0NLY� r

'/6%2.-%.4�� 42!$%� !.$� %$5#!4)/.!,� /2$%23� 7%,/



.ASTER�4OUND�i� +�

.ONO� 4OUND� 4AMPLER
"� LOW�COST� HIGH� FEATURES�
��SOUND�SAMPLER��PACKAGE�
INCLUDES�HARDWARE� AND� 
�
SOFTWARE�WITH� A��HOST�OF� ���
FEATURES�TOISAMPLE�ARID�
���IT� RNJJSJC� LIVE� ONTO�YOUR�
"MJGA�� 0NLY� � � � r� � 
 � r

-GQACJJ?LCMSQ
.IDI� .ASTER�i�.IDI� � �

*NTERFACE
FOR�THE�"MIGA
.�I�DI��I�N� oi��9� .�ID�� OUT� AND�
r.IDI��THROUGH
$OMPATIBLE�WITH�ALL� LEADING�
MIDI�SOFTWARE� �� �� 
�
'ULLY�0150� ISOLATED�
*NCLUDES�TWO�FREE�MIDI�
CABLES� �� �
1LEASE�STATE�"�������$�� ��
�����WHEN�ORDERING�� 0NLY

%VRCPL?J� $GQI�$PGTCQ

1HILIPS�$.�����**�
4TEREO�$OLOUR�.ONITOR�
"LL� OUR�MONITORS�ARE�DF� 6,�
SPECIFICATION
� ARE�COVERED�
BY�A� ���MONIN� WARRANTY�� ��
�AND� COME�COMPLETE�WITF��A�
CONNECTING��LEAD�� �

.EDIA� %IRECT�$OMPUTER�4UPPLIES��-TD�
��6NIT���3AILWAY� &NTERPRISE�$ENTRE�
4HELTON� /EW�3OAD
� 4TOKE�ON� 5RENT�

�� 4TAFFORDSHIRE�45�� �4)� �� �

-%$)!�$)2%#4� �̀ 4(%�!-)'!�30%#)!,)343

-DF@�$D@KR�� -TKSH
#GNHBD
�USE� �� �
?"MIGA�"TARI�
IENT�MOUSE�
RESOLUTION�
+ICK�OPERATION�

RACKBATL� BY�"LFA� �

FE� BETWEEN�"TARI�
JA ��WITH� THE�THIRD

T� BE�THE� BEST� r�
IK#ALL� AVAILABLE�

SHA�4CANNER
INIIGA�"����
����GREY�4HADE���
SCANNER�
BG< EN=>L�
� 
�
IAND� SCANNER�
IRFACE� �� 
�
PPLY�UNIT�
N� PROFESSIONAL�
�/A>� 0 EMBF:M> �
.H?MP:K>�


LQGML� "M?PBQ

SOD�����.B� #".�
INBOARD� rrrrr�
S�MEMORY�TO��� . B ��
CHNOLOGY� �� ��
NENT� FOR�"����
IN� i � ��
LUTES� +��
VITCH�� �� �

SRSION�� �

���.B�3".
JN� �� �
LED�MORE�MEMORY�
BOARD� IS�FOR�YOU�� �r�
EXTRA� ���� .B�OF�
YOUR�MACHINE���
TOTAL�OF��� .&(4�
 
�WITH�DOCK�� ��
6SES�FHE� LATEST�

JY � %3".4� FOR� LOW�
INSUMPTION�� ��� ��
JUARANTIE�� 
� 7 � � ��
,ICKSTART� ����OR�
SILY� FITTED
�INTO� THE�
IR� YOUR�"����

NP�SOLDERINGk?TH�E�
YOUR�"����MUST�
�ED� FOR�FITTING� THE�
��2OHNPCTOR
� �

RYICE�AVAILABTE���
R� DETAILS� �� F �jF �
��

,.� ����39� � �
EXPANSION
�
� OR� ��.B�FA S T�� ��
"MIGA����� j
S�  � �� r� +� I�

_�����

_�����

_�����

_�����

_�����

&ASILY� PLUGS� INTO�"����
r� EXPANSION�PORT� �� ��
"MIGA� BUS�THROUGH� PORT� r�
&ASILY� EXPANDABLE�ZERO�

����WAIT� STATES� AND� r� k� �o�
HIDDEN
��REFRESH� LETS�YOU�
�RUN�
LARGER�AND� MORE� @
SOPHISTICATED�PROGRAM�S�
"LLOWS�CREATION�OF� LARGE�
�AND�VERY� FAST�3".� DISKS�
5EST� MODE� AND��SOFTWARE�
SIMPLIFY�TROUBLESHOOTING� ��
0N�0FF� SWITCH

= � �� �$�+�� �� @� 7 � o� �� ��

@�4UPRARAM����39��.B� ��
4UPRARAM� ��$39��.B� ��
4UPRARAM�����39��.B

_������
_������

$UMANA�$"9���
7ERY�QUIET�4LIMLINE�
DESIGN� 5HROUGHPORT�
CONNECTOR�0N�OFF�SWITCH�
ON� REAR� -ONG� CONNECTING�
CABLE� ���,� FORMATTED�
CAPACITY� 'ITS� ALL� "MIGAS�

��
/.,9 Z��

M

4UPRADRIVE� FOR�"MIGA� 

�
"���� �

r��6SING�STATE� OF� THE�AN�
�TECHNOLOGY
� THESE�DRIVES�
USE�THE� SAME�AMOUNT
�OF� ��r��
POWER�AS�A�FLOPPY� DISK� V �
rDRIVE�� 5HESE� DRIVES�ARE�
SHIPPED� FORMATTED�AND�
READY�TO�USE�� SO� YOU� CAN� �

�� SIMPLY�PLUG�IN�YOUR�DRIVE�
�� TURN�ON� YOUR�COMPUTER�AND�
THE� SYSTEM� IS� READY�TO��USE��
5HE�DRIVE� CAN�BE� r� �� ��
CONFIGURED� AS�AUTOBOOT�OR�
NON�AUTOBOOT
� 
T� CAN� HAVE�
UPT0��.B� OF�3AM� AND� AS�
MANY�AS�SIX� 4$4*� DRIVES�
CAN�BE�CONNECTED�
TOGETHER�� 5HE� DRIVES� ALSO�
�COME�WITH� l EXPRESS�� � � ���
COPY�
� HARO� DISK� BACKUP�
SOFTWARE
����jSUPERBOOTk �� AND
��SUPERTOOLS�
� FI�E� =

�� MANAGEMENT�AND�� ���� �� 
� ��
FORMATTING� PROGRARTIS��

���.B� ��ARN� DRIVE� �� �
�
WITH� ���.B�3AM�
��.B�)ARD� DRIVE� ��
WITH�����.BI�3AM� �� k 
� � �
��.B�)ARD� DRIVE�
WTN� ���.B�3AM� 
� �

��.B�)ARD� DRIVE�
WITH� �.B�3ANI� � � ��
���.B�)ARD�DRIVE� ��
WITH� ���.B�3AM� �� ��
��2�.B�)ARD� DRIVE� �
WITH� �.B�3AM� �� �� � � � �

8E�ALSO� STOCK� THE� RANGE�OF�
4UPRA�MODEMS
� PHONE� FOR�
DETAILS� �� �

_������

_������

_������

_������

_������

_������

;YDEC�&XTERNAL�%RIVE
7ERY� QUIET� �� = � ���


� 4LIRHLINE�DESIGN� �
2UALIFY�CITIZEN� DRIVE�
MECHANISM� �� ^
0N�OFF�SWITCH� ON� REAR� ��
-ONC+��CONNECTING�CABLE�
���,�FORMATTED�CAPACITY�
'ITS�ALL� "MIGAS�� 0NLY� �

$)3+%44%3

_�����

_�����

LEADING

_�����

"CTION� 3EPLAY�.,**� BY�
%ATEL� 

"��VVHDLE� HOST�O F�FEATURES�r�
INCLUDING� 'REEZEFRAME��� ���
#OOTj4ELECTOR
� 7IRUS� ��
%ETECTION� AND�MUCH� MUCH�
MORE� 0NLY� �� r

3EPLACEMENT�"MIGA�"����
POV�EI� SUPPLY� �� �� ��
3EPLACEMENT� INTERNAL��DISK� ��
DRIVE�FOR�"MIGA�"����
	ORIGINAL��$OMMODORE
�ONE�
i� NO�MODIFICATION�� k r�d
REQUIRED
� r� Vj� ��� �

4OUNDBLASTER

_�����

_�����

_�����

5HE� AMAZING� 4OUNDBLASTER�
ADDS� A� NEW�DIMENSION� TO�
YOUR�GAMES�� #LASTING� OUT�
STEREO�SOUND� AT� ��WATTS�
PER� CHANNEL� INTO� TWO� HIGH�
QUALITY� ��� WATT��� WAY�
SPEAKERS�� 5HE� PACK� COMES�
COMPLETE� WITH� AN� "$�
POWER�SUPPLY�AND� AS�AN�
ADDED� BONUS� THERE� IS�A�
PAIR� OF� FREE� STEREO�
HEADPHONES�

/.,9

�F:SBG@�*??>KL�HG� �
����� %4%%�,"0�#6-,�
%*4,&55&4� 

��� %4%%� �����TPI� r�S�� � _�����
�2�%4%%����� T P I �� �� k _�����
���%a%%� �����TPI _�����
����%4%%� ���� TPI� � _�����
���� %4%%� ���� TOR� �� _�����
����%4%%� ���� TPI _������
�����%4%%� ��� _������

"LL� ����� DISKS� ARE
SUPPLIED�WITH� LABELS� AND�
�� ATE� ���C�O� ERROR�FREE�
� ��� FOR� �� GUARANTEE�

3AINBOW�%ISKETTES
3ED��GREEN
� YELLOW


ORANGE
� BLACK
� WHITE�� �� �
$OLOURS�AND�QUANTITY�OF
YOUR
�CHOICE�� �

�����%4%%�%ISKS
���%4%%� ���� TPI� ��
� � _�����
���%4%%� ���� TPI _�����
T���%4%%� ���� TOI� � _�����
���� %4%%� ���
TPI _�����

�����%4%%�40/:�#6-,
%*4,&55&4
��� %4%%������ TPI _�����
���%4%%� ����TPI� =� _�����
����%4%%� ���� TPI _�����
����%4%%� ����� TPI _�����
����%4%%� ���� TPI� �� r _������
�����%4%%� ���� TPI� �� 
 _������

2CKCK@CP��� 2CKCK@CP��� 2CKCK@CP��
8E� ONLY�SUPPLY�TOP� QUALITY�

DISKETTES�� 0UR� ����� DISKETTES� ARE�
MANUFACTURED� BY� ,"0� AND� OUR�
������ DISKETTES� ARE�MANUFACTURED�
BY� "5)"/"�

8E� DO� NOT� SELL� SUBSTANDARD�
DISKETTES� FROM� THE� 'AR� &AST�

-/.)4/23

1�8/:,5�
:/>�

/:�
/.�

#/�
#-�

#-�
/�
#/�
#-�
#-�
��



%$5#!4)/.!
3/&47!2%

*/934)#+3

02).4%2� 2)""/.3

"?LV�"MV
4TACKS� HORIZONTALLY��AND�
VERTICALLY�AND� CAN� HOLD�
UPTO� ��� ����� DISKETTES

"TARI� DUST� COVER�
"MIGA� DUST� COVER�
4TAR� -$��� DUST� COVER�
4TAR� -$������ DUST� COVER�
4TAR� -$���� DUST� COVER�
4TAR� -$������� DUST� COVER�
�� PIECE� PRINTER� STAND�
5ILT� �N�� TURN� MONITOR� STAND�
.ONITOR� PLYNTH

r�"TL�OUR�STORAGE� BOXES�
COME�WITH� ANTI� STATIC� LID
�
TWO� KEYS� AND� DIVIDERS�
WHERE��APPLICABLE

3UGRAFCQ�?LB�#?@JCQ

.ONITOR�$ABLES
"MIGA� TO� $#.� ����4
MONITOR� CABLE
"MIGA� TO� 1HILIPS� $.����
CABLE
"MIGA� TO� SCART� CABLE�
"MIGA�TO� )ITACHI�(RANADA�
�� PIN� DIN� F � F 
 � �
"MIGA�TO�MULTISYNC� ��� PIN�
o�� ROW� PLUG
"MIGA�TO�MULTISYNC� ��� PIN
��WAY�SOCKET

4PELL� #OOK� 	AGES� ���
�
5HINGS� TO� DO�WITH� WORDS�
	AGES� ����

5HINGS� TO� DO� WITH� NUMBERS�
	AGES� ����

-ETkS�SPELL� AT� THE� SHOPS�
	AGES� ����

-ET�S�SPELL� AT� HOME� 	AGES� �
����
� �� 
r�
-ETkS�SPELL� OUT� AND�ABOUT�
	AGES� ����
� o
1�UZZL
E� #OOK� �� 	AGES��
��ADULT

1UZZLE� #OOK� �� 	AGES�
��ADULT


����� ���� CAPACITY� BOX�
����� ��� CAPACITY� BOX�
��� �� ��� CAPACITY� BOX�
����� ��� CAPACITY� BOX�
������ ����CAPACITY� BOX�
������ ��� CAPACITY� BOX

/DDCP
%EDUCT� _����� FROM� ABOVE�
BOX� PRICE� IF� PURCHASING� A�
QUANTITY� OF� DISKETTES�
	.M� ��� DISKS
�

4PEEDKMG�4TANDARD�
4OEEDKING� "UTOFIRE�
4PEEDKMG�4EGA��
.EGADRIVE�
/AVIGATOR
4TING� 3AY�4TANDARD�
4TING� 3AY�"UTOFIRE�
4TING� 3AY�4EGA� .EGADRIVE�
.ANTA� 3AY�4TANDARD�r��
.ANTA� 3AY��"UTPFIRE�
.ANTA� 3AY�4EGA�
.EGADRIVE� �� ��
;IPSTICK�4TANDARD�
;IPSTICK�"UTOFIRE� 


%ATA�1RINTER�$ABLES
1ARALLEL� PRINTER� CABLE�
��� WAY� TO� ��� WAY�
CENTRONICS�CABLE�
���WAY�%�TYPE� MALE�MALE�
CABLE
���WAY� %�TYPE�
MALE�FEMALE� CABLE�
��� WAY�%�TYPE� FEM�FEM�
CABLE

8E� STOCK� A� LARGE�
RANGE� OF�"BACUS� BOOKS�
SUITABLE� FOR� ADVANCED�
PROGRAMMERS�AS�WELL��AS�
BEGINNERS������ OR�����

���CAPACITY� BOXES
%ATA�4WITCHES
��WAY� PARALLEL� DATA� SWITCH
�� WAY� SERIAL� DATA� SWITCH
�� WAY� PARALLEL� DATA� SWITCH
��lWAY� PARALLEL� DATA� SWITCH

3R?AI?@JC� 3RMP?EC� "MVCQ
5HESE� BOXES� ARE� IDEAL�

FOR� THE� PERSON�WHO�
REQUIRES� AN� ALTERNAT�VE� TO�
THE� STANDARD� STYLE� BOX� OR�
WHO� HAS� A� LARGE� NUMBER�
OF� DISKS� TO� STORE

.ISCELLANEOUS
"MIGA��� PLAYER� ADAPTER�
"TARI� �� PLAYER� ADAPTER�
.OUSE�JOYSTIC����SWITCHER�
.OUSE�JOYSTICK�EXTENDER�
CABLE� k

$OMPETITION� 1RO� �����
#LA$K
$OMPETITION� 1RO� �����
$LEAR
$OMPETITION� 1RO�(LO� &XTRA�
$OMPETITION� 1RO� &XTRA�
$OMPETITION� 1RO� 4TAR�
1YTHON� �� 5URBO� ***�
	24���'

1YTHON� �� 4EGA� .EGADRIVE�
"PACHE� �� 	24���
�
'LIGHTGRIP� �� 	24���'
�
.AVERICK� �� 	24���'
�
$HIMERA� �� 4EGA�
.EGADRIVE� 	24���

*NTRUDER� �� 	04����

*NTRUDER� �� 4EGA� .EGADRIVE�
	04����

"VIATOR� �� 	04����

"VIATOR� �� 4EGA� .EGADRIVE�
	24���


"DVANCED� SYSTEM�
PROGRAMMERS� GUIDE�
"MIGA��%� GRAPHICS� BASIC�
PROGRAMMING�
"MIGA� BASIC� INSIDE�
AND��OUT� �� �� �̂ �
"MIGA�$�ADVANCED� ���
PROGRAMMERS�GUIDE�
"MIGA�$� �OR� BEGINNERS�
"MIGA�%04� INSIDE�AND�OUT�
"HNIGA�%04� QUICK
�
REFERENCE
"MIGA� DESKTOP� VIDEO�
GUIDE� �r� r���� 

"MIGA�DISK� DRIVES� INSIDE�
AND� OUT� �� �
"MIGA� FOR� BEGINNERS�
"MIGA�MACHINE� LANGUAGE� ��
"MIGA� PRINTERS� INSIDE�
AND�OUT� ��� r
"MIGA�SYSTEM� �� ��
PROGRAMMERS�GUIDE�
#EST�"MIGA�TRICKS�AND� TIPS�
.AKING� MUSIC�ON� �
THE� "MIGA� �� �� j

8E� STOCK� A� LARGE�
RANGE� OF� RIBBONS�� *F� YOU�
CAN�T� SEE� YOUR� PARTICULAR�
TYPE�LISTED� THEN� PLEASE�
PHONEUS� FOR��A� QUOTE�

3R?P
-$��� MONO�
-$��� COLOUR�
-$������MONO�
-$����MONO�
-$����COLOUR�
-$�������MONO�
-$������� COLOUR

1OSSO�#OX� ? J J L
5HE� 1OSSO� BOX� HOLDS� ���
���� ����� DISKETTES�OR� ��
��� ������ DISKETTES� AND�
CAN� BE� STACKED�
HORIZONTALLY� OR� VERTICALLY

1LEASE� STATE� ����� OR� ������
VERSION� WHEN� ORDERING

#FQFWBK� ���$�
-LKL
$ITIZEN� 4WIFT� ���
MONO
$ITIZEN� 4WIFT� ��
MONO
$ITIZEN� 4WIFT� ���
COLOUR
$ITIZEN� 4WIFT� ��
COLOUR

#ULK� 4TORAGE�#OX
*DEAL� FOR� BULK� STORAGE� OF�
DISKETTES
� EACH� BOX� CAN�
HOLD� U%TO� ���� �����
DISKETTES

"LL� OUR� ACCESSORIES�ARE�
OF� THE� HIGHEST� QUALITY

'CLCP?J
.OUSE�MAT�
.OUSE� POCKET�
����� DISK� DRIVE� CLEANER�
������ DISK� DRIVE� CLEANER
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6>IRB� $FOB@Q� QL� 9LR

AL� 6,�7ERSION�
LING� "LTERED� #EAST�
LOYPAD

/.,9

3MDRU?PC
ER� **� �� � 

rEAST
I
AIMER�(OLF
ISH� ���
UADRON

"� � "
I� %UKE

I�8ORLDS
UND
�TERS
7� (HOSTS�
WE�
��WE�
OND
LAS� #OXING
DDEN�6�4�� 'OOTBALL
LE
FOUSE�
-AIR�
OOY� ***
�
KER
EFENDER�
F� 5OUR�
I�4TAR� **

OF� 4HINOBI�
%ANCER�
�� )EDGEHOG�
ARRIER� **

ANG� 0N
JAGUE� #ASEBALL�
ONACO�(�1�
SA=� #ASKETBALL�
LUNDERBLADE�
F� 4ODAN� 

F� 7ERMILLION�
FORCE� **�
WK
UP� *TALIA� ����
ILF

Y�����
'?KC�'C?P�3MDRU?PC
$OLUMNS� �� �� �� � Y�����

Y����� k� 1ENGO� Y�����
Y����� 1SYCHIC�8ORLD Y�����
Y����� 1UTTER�(OLF Y�����
Y����� 4UPER� .ONACO�(�1� Y�����
Y����� 8ONDER� #OY Y�����
Y����� 8OODY� 1OP Y�����
Y����� %RAGON�$RYSTAL Y�����
Y����� %ONALD� %UC�K Y�����
Y����� (�� -OC Y�����
Y����� (OLDEN�"XE Y�����
Y����� .ICKEY� .OUSE Y�����
Y����� /IN\A� (AIDEN Y�����
Y����� 0UTRUN Y�����
Y����� 4PACE� )ARRIER Y�����
Y����� 4HINOBI� r Y�����
Y����� #ASEBALL 4"!
Y����� 'ROGGER 4"!
Y����� +OE� .ONTANNA� 'OOTBALL 4"!
Y����� ,INETIC�$ONNECTION 4"!
Y����� 5ALOT 4"!
Y�����
Y����� '?KC�'C?P�!AACQQMPGCQ
Y����� "$� MAINS�ADAPTOR� 
 4"!

"7� CABLE 4"!
Y����� $AR� LIGHTER� ADAPTOR 4"!
Y����� (AME�(EAR� TO� (AME� (EAR
Y����� CABLE 4"!
Y����� (AME�(EAR� 57� TUNER 4"!
Y����� 3ECHARGABLE� BATTERY� PACK 4"!

C�!AACQQMPGCQ
POWER� STICK�
IDEO� CABLE�
PAD
JASE� CONVERTER

Y�����
Y�����
Y�����
Y�����
4"!

Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
Y�����
4"!

Y�����

Y�����
Y����
Y�����
Y�����

!R?PG� ,WLV
"TARI� -YNX�$ONSOLE�WITH�
MAINS�ADAPTOR�AND
$ALIFORNIA�(AMES� Y������

"TARI� -YNX�$ONSOLE� WITH
MAINS�ADAPTOR� Y�����

"TARI� -YNX�$ONSOLE� Y�����

!R?PG� ,WLV�3MDRU?PC
"�1�#�� 7 Y�����
#LOCKOUT Y�����
#LUE� -IGHTENING Y�����
$ALIFORNIA�(AMES Y�����
$HESS�$HALLENGE Y�����
$HIPS�$HALLENGE Y�����
&LECTRDCOP Y�����
(ATES�OF�;ENDOCON Y�����
(AUNTLET� *** Y�����
,LAX Y�����
.4� 1ACMAN Y�����
/INJA�(AIDEN Y�����
1ACLAND� � Y�����
1APERBOY Y�����
3AMPAGE Y�����
3OAD� #LASTERS Y�����
3OBO�4QUASH Y�����
3YGAR Y�����
4HANGHAI Y�����
4LIME�8ORLD Y�����
5URBO�4UB Y�����
8ARBIRDS Y�����
9ENOPHOBE Y�����
;AYLOR� .ERCENARY Y�����

!R?PG�,WLV�!AACQQMPGCQ
$AR� -IGHTER�"DAPTOR Y����
4UN� 4CREEN Y����
$ARRY� 1OUCH Y����
,IT� #AG Y�����
.AINS�"DAPTOR Y�����

)QcP� KLQ� MLPPF?IB�QL� IFPQ�
>II� #LKPLIB�3LCQT>OB�>P�
TB� ELIA� I>ODB�PQL@HP��
0IB>PB� OFKD� CLO� I>QBPQ�
OBIB>PBP�>KA� MOF@BP�

30%#)!,3
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(/7� 4/�/2$%2

������������
? � #:�1045

.AKE�CHEQUES� AND� POSTAL� ORDERS� 1AYABLE�
TO� .&%*"� %*3&$5
� 1LEASE� SEND� THIS�
TOGETHER�WITH� YOUR� NAME� AND� ADDRESS
�
DAYTIME� TELEPHONE� NUMBER� IF� POSSIBLE�
AND� YOUR� ORDER� REQUIREMENTS
� TO��i

-%$)!�$)2%#4�#/-054%2�3500,)%3� ,)-)4%$�
$%0!24-%.4��
5.)4���� 2!),7!9� %.4%202)3%�#%.42%�
3(%,4/.�.%7�2/!$�� 34/+%�/.�42%.4�
34!&&/2$3()2%�34�� �3(�
&!8�� ����� ������
$ARRIAGE�CHARGES�
1LEASE� ADD� _����� PER� ORDER� FOR� POSTAGE�
AND� PACKING�
_����� FOR� ORDERS� OVER� _�������
4OFTWARE� AND� CARTRIDGES� _����� PER� ITEM�
(UARANTEED� 580� %AY� DELIVERY� _�����
(UARANTEED� /&95� %AY� DELIVERY� _����

4�

2CKCK@CP���� 2CKCK@CP���� 2CKCK@CP���
.EDIA� %IRECT� ARE� A� WELL� ESTABLISHED�
COMPANY�WITH� A� REPUTATION� FOR� ITS�
QUALITY� AND� SERVICE�� "� POINT� TO�
CONSIDER� BEFORE� PURCHASING� YOUR�
COMPUTER� GOODS�� 4O� WHY� NOT� BUY�
FROM� US� AND� PUT� OUR� REPUTATION� TO�
THE� TEST�

"LL� STOCKS
� OTTERS� ARE� SUBJECT� TO � AVAILABILITY� AND� TO�
BEING� THE� LATEST� ADVERTISED� OACKS� AND� PRICES�

	1ACK� DETAILS� MAY� VARY� FROM� TIME� TO � TIME
� & �0 &
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���$����)��"400�COMPUTER�SUPPLIED�WITH��.#�RAM�BUILT�IN
�,ICKSTART�7���EXPANSION�TO���.#�RAM�
POSSIBLE�VIA� �TRAP�DOORm�USING����,�RAM�EXPANSION
�MOUSE
�TV�MODULATOR
�MANUALS��8ORKBENCH�7��SOFTWARE
�ETC�SUPPLIED�BARE��WITH�NO�
GAMES�SOFTWARE�

�$ ����)&&���$���)*(��"MIGA�"����COMPUTER
�SIPPLIED�WITH��.#�RAM�BUILT�IN
�,ICKSTART�7�
�EXPANSION�TO����.#�
RAM�POSSIBLE�VIA��TRAP�DOOR��USING����,�RAM�EXPANSION
�MOUSE
�TV�MODIIATOR
�MENUS�LA�8ORKBENCH�7��ETC�DISKA�PLUS�THE�"453"����
GAMES�PACK�INDUCING�THE�FOLLOWING�GAMES��%ATASTORM
�%TMGEON�2UEST�&�.OTION
�(RAND�.ONSTER�4LAM��,ID�(LOVEA�1OWERPLAY�37'�
)ONDA
�4HUFFLE�1UCK�$AFE
�4OCCER�AND�5OWER�OF�#ABEL
�$ ����)&&���$���$4*&&%��#�)) �)�"MIGA�"400�COMPUTER
�APPLIED�WITH��.#�RAM�BUILT�IN
�,ICKSTART�
7���EXPANSION�TO����.#�RAM�POSSIBLE�VIA��TRAP�DOOR��USING����,�3AM�EXPANSION
�MOUSE
�TV�MODULATOR
�MANUALA�8ORKBENCH�7��ETC�DSKA�
PLUS�THE�FOLLOWING�TOP�SELLING�SOFTWARE�TITLES��-EMMINGA�5HE�4INPSONA�$APTAIN�1LANET�AND�%ELUXE�1AINT��

�$ ���� ��

���)��"����� COMPUTER�WITH��.#�RAM
�DETACHABLE�KEYBOARD����X�A�N����K�DISK�DRIVES�BULT�IN��MOUSE�AND�
ALL�MANIALA�5HE�"MIGA�"�����ACCEPTS�"�����PERIPHERALS�5HE�"�����BASE�PACK�IS�SUPPLIED�WITH�NO�SOFTWARE�1LEASE�NOTE�THAT�THE�
"�����DOES�/05�HAVE�A�MODULATOR�

�$ ������

�'��"���CONSISTS�OF�"�����BASE�PACK�AND�THE�FOLLOWING�SOFTWARE��1LATINUM�8ORKS�%ELUXE�1AINT�7ERSION�
���1OPULOUA�4IMM�$ITY
�#ATTLE�$HESS��5HEIR�'INEST�)OUR�	#ATTLE�OF�#RITAIN
�AND���BOOKS

�$ ������

�'��"���CONSISTS�OF�"�����BASE�PACK�AND�THE�FOLLOWING�SOFTWARE��1LATINUM�8ORKS
�%ELUXE�1AINT�7ERSION�
�
�)OME�"CCOWTA�&LF
�1UZZNIC��5OKI�AND�(ETTING�THE�.OST�0UT�0F�:OUR�"RRIGA�BOOK

Y������

Y������

,IFK8I�$8I;�;I@M<J
� �0DQEDBS�EHSSHMF�SN�SGD�!����
c���SHLDR�E@RSDQ�SG@M�SGD�!����
)� 
� H-"���-"���-"�NQ��-"�HMSDQM@K�Q@L�
DWO@MRHNM�E@BHKHSX

� � � � Y E A R �2%0,!#%-%.4�V@QQ@MSX�
[ �!TSN�O@QJHMF���@TSN�ANNSHMF

�5KSQ@�KNV�ONVDQ�BNMRTLOSHNM�
EQNL�!���fR�NVM�035
[�3TA����LHKKHRDBNMC�@BBDRR�SHLD

�(@QC�CHRJ�L@M@FDLDMS�RNESV@QD
1ROTAR���.B�)ARD�%ISK� _������
1ROTAR���.B�)ARD�%ISK� _������
1ROTAR���.B�)ARD�%ISK� _������
1ROTAR���.B�WITH�$ACHE� _������
1ROTAR���.B�)ARD�%ISK� _������
1ROTAR���.B�)ARD�%ISK� _������

#2,�$8I;�;I@M<J
'OR� THE� "MIGA� "400� RANGE� WE�ARE� NOW�
STOCKING�THE�FOLLOWING�(71�4ERIES����HARD�
DISK�DRIVES�

02).4%23
!II�MC�> FO�MOFKQBOP�@LJB�TFQE�>�M>O>IIBI�@>?IB�QL�PRFQ�!Q>OF�34P
�
!JFD>P� >KA� PQ>KA>OA� 0#� BQ@�� !II� MOFKQBOP� @>OOV� >� CRI� ���
JLKQEP�T>OO>KQV��7B�LKIV�PB��DBKRFKB�5+�PQL@H� ��TB�AL�KLQ�
LCCBO� FKCBOFLO��DOBV� FJMLOQP���0ELKB�CLO�MOF@BP�LK�OF??LKP�>KA�
>@@BPPLOFBP�CLO�QEB�MOFKQBOP�3PQBA�?BILT�
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=8E=FC;�KI8:KFI�=<<; �G8G<I��� � � �=8E=FC;�KI8:KFI�=<<; �8;;I<JJ�C89<CJ�
� �KI8:KFI�=<<; �<EM<CFG<J�8CC�=F I�FECP�U����
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8E� HAVE� ��MI�TED� STOCKS� OF� THE�
SOFTWARE�PACK�WHICH�COMES�WITH�THE�
"���� $ARTOON� $LASSICS� 8E� ARE�
OFFERING� THIS� EXCE#ENT� PACK� AT� THE�
VERY�LOW�P ICE�OF�ONLY�U � � 
 � � 

5HIS�IS�WHAT�YOU�GET�

� �% E LU X E �1 A IN T �� � �
� �5 H E �4 IM P S O N S � �
� �$ A P TA IN �1 LA N E T � �

� �- E M M IN G S � �

�FCFLI�)FE@KFIJ

(71���MB�)ARD�%ISK�	��MS
�
(71����MB�)ARD�%ISK�	��MS
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5HE� ABOVE� TWO� HARD� DRIVES� CAN� BE�
EXPANDED� INTERNALLY� WITH� UPTO� �.#� 3".�
5HE� PLUG� IN� RAM� MODULES� CAN� BE� EITHER�
BOUGHT�WITH�THE�HARD�DRIVE�OR�ADDED�LATER��
�.#�'TAM�&XPANSION� _�����
�.#�3AM�&XPANSION� _������
�.#�3AM�&XPANSION� &C9L9
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$ITIZEN����%�h����G@E
�����:GJ�;I8=K��� � �:GJ�*(-��
$ITIZEN�4WIFT������G@E
�����:GJ�;I8=K�� � �:GJ�"T0�	 �
$ITIZEN����%���� �G @E �����:GJ�; I8=K�� � �:GJ�(-	�
$ITIZEN�4WIFT�������� �G @E �����:GJ�;I8=K�� � �:GJ�(-	���
2TIZEN�4WIFT���&�����G@E
�����:GJ�;I8=K�� � �:GJ�(-	���
$ITIZEN�4WIFT���9�����G@E
�����:8II@8><	
4TAR�-$���.ONO
4TAR�-$����$OLOUR� @@@@@@ @@@@@@ @� @@@@@@ ��
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4TAR�-$�������$OLOUR�����G@E
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� �$OLOUR����INCH�MONITOR�
��4TEREO�SPEAKERS
����X�����PIXEL�RESOLUTION

� �*MPROVED�VERSION�OF������.K��
����(REEN�SCREEN�SWITCH
����'REE�WITH�45&
�45'.�OR�"MIGA�LEAD
� ����MONTHS�3&1-"$&.&/5�
WARRANTY
NMKX�[���� ���

�::<JJFI@<J
���,�RAM�EXPANSION�w�DOCK� _�����
&XTERNAL�DSK�DRIVE� _�����
4QTICK�REPLACEMENT�MOUSE� _�����
"MIGA�"����DUST�$OVER� _����
.OUSE�.AT� _����
$RUISER�+OYSTICK� _����
;IPSTICK�+OYSTICK� &���4
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,AST�MONTH� *� TOLD� YOU� A� LITTLE�
BIT�ABOUT�USING�THE� COPPER
�
BUT� NOW�	FANFARE
� IN� OUR�NEW
�
WILDLY�EXPANDED�".04�

ILUMN
� *k LL� BE� LOOKING�AT�WAYS�YOU�
M� USE�THE� COPPER�TO�GOOD�EFFECT�
ARTICULARLY� IN� THE� CASE�OF�DISPLAYING�
�PPER�BARS�BEHIND� TEXT�� #UT�MORE�OF�
AT� IN� A� SEC�
*k LL� ALSO� BE�GOING�BACK� IN� TIME�TO�

OK�AT�THE�BASICS�OF�HOW�PROCEDURES�
ID� VARIABLES�WORK
�WHICH� IS� AT�THE�
IRE�OF�VERY�CAREFULLY�STRUCTURED�
OGRAMMING��"�TIDY�STRUCTURED�
OGRAM�WITH�GOOD� USE�OF�VARIABLES
�
ID� ALL� THAT
� IS� A�VERY�CLEAN� AND�
FIC IENT�PROGRAM�� /OW�THAT�THIS�
�LUMN� HAS�EXPANDED
� *k LL� BE�GOING�
TO�A� LOT�MORE�DETAIL� ON� HOW�YOU�
+TUALLY�GO�ABOUT�WRITING�A� PROGRAM� IN�
7*04
� STEP�BY�STEP
� PASSING�ON� ALL�
E� LITTLE� TRICKS� AND�TIPS� *�VE� LEARNED�
ONG�THE�WAY�
4O�ENOUGH� OF�THIS� BABBLE
� ON�

ITH� THE� SHOW�

$/.�4�&/2'%4
IFB�!-/3�@LKCBOBK@B�LK�#)8
�
IF@E�E>P�?RKAIBP�LC�MOLDO>JP�
A� ILQP�LC�EFKQP�>KA�QFMP�CLO�>II�

!-/3�RPBOP��*LFK�#)8�?V�
AF>IIFKD�QEBFO�SLF@B� IFKB�>KA�

>PHFKD�CLO�ABQ>FIP�LK�
������������
�LO�GRPQ� ILD�LK�
QL��������������>KA�E>SB��

VLRO�@OBAFQ�@>OA� OB>AV�

4(!4�3�50� 02/#�
ROCEDURES�ARE� AT�THE�VERY�HEART�OF�
HAT�MAKES�".04�SO� POWERFUL� AS� A�
EVELOPMENT�PROGRAMMING� LANGUAGE

I� FACT
� ALL� GOOD� STRUCTURED� #ASICS�
AVE�A�1ROCEDURE� SYSTEM
� AND�".04�
�� NOT�AN� EXCEPTION�� #UT� IF�YOU�VE�
%ME�FROM� A� LESSER�#ASIC� TO�".04
�
.6�MIGHT�NOT� REALLY� KNOW�WHAT�YOU�RE�
LISSING� IF�YOU� DON�T�USE�THEM�

6SING�1ROCS� IS� EASY�� 'IRST�YOU�
EFINE�YOUR�1ROC
� AND� THIS�CAN� BE�
ONE� ANYWHERE� IN� THE� PROGRAM
� USING�
LE�

ROCEDURE��NAME�

OMMAND�� "FTER�THE� 1ROC� IS�DEFINED
�
CAN� BE�CALLED�� :OU� DO�THIS� EITHER�
NTH�

ROC��NAME�

R JU S T�THE� NAME�OF�THE� 1ROC��5HIS�
LEANS�THAT�THE� NEW�1ROC� IS� ALMOST�
KE� A�NEW�".04�COMMAND�THAT�
OU�VE�WRITTEN�YOURSELF
� AND�YOU�CAN�
SE�THE� 1ROC� ANY�TIME�YOU� LIKE� IN� THE�
IROGRAM
�JU S T� LIKE�ANY�OTHER�".04�
OMMAND�

5AKE�THIS� SHORT�DEMO� PROGRAM�

e30$�130(�BY�1HIL

!-/3
@BSHNM
*<=G�ACBH<�'<=@�)CIH<�@CC?G�=BHC�
IG=B;�J5F=56@9G�5B8�DFC798IF9G�
5B8�HCDG�=H�C::�K=H<�GCA9�9LCH=7�
7CDD9F�FCIH=B9G�

1ROC�1)*-

1ROCEDURE�1)*-
1RINT��*T�S�A�1HIL�4OUTH�+�

PROGRAM��
&ND�1ROC

5HE� PROCEDURE� IN� THIS�CASE� IS� A�
SIMPLE� ROUTINE� TO� PRINT�THE� l *T�S� A� 1HIL�
4OUTH� PROGRAM�m� STRING� IN� THE�1RINT�
COMMAND�� &VERY�TIME�YOU� USE�1ROC�
1)*-� IN� THE� PROGRAM
� YOU�GET�THE�
SAME� RESULT�AS� IF�YOUkD�TYPED�THE�
1RINT� LINE� INSIDE�THE�1ROC�� .OST�OF�THE�
TIME�YOUkLL� USE� THE� NAME�OF�THE� 1ROC�
WITHOUT�TYPING�THE�1ROC� PART�OF�THE�
CALL
� LIKE� SO�

130$�130(�BY�1HIL�

1)*-

1ROCEDURE�1)*-
1RINT��*T�S�A�1HIL�4OUTH�% �

PROGRAM�
&ND�1ROC

0F�COURSE�THE� ROUTINE� INSIDE�THE� 1ROC�
DEFINITION� CAN� BE�MORE�COMPLEX�THAN�
JUS T�A� SIMPLE� 1RINT�COMMAND
� AND� IN�
FACT�THIS� IS�USUALLY�THE� CASE��:OU�
HAVE� A�1ROC�FOR�EACH� FACET�OF�THE�
PROGRAM� AND�THEN� CALL� IT�FROM�A�MAIN�
LOOP� IN� THE� PROGRAM�� 'OR�EXAMPLE�YOU�
COULD� HAVE� A� PROGRAM� LIKE�SO�

."*/�

$)&$,@$0--*4*0/
.07*5
4)05

(OTO�."*/

1ROCEDURE�$)&$,@$0--*4*0/�
1ROCEDURE�.07*5�
1ROCEDURE�4)05

WHICH�WOULD� BE�A�SIMPLE�GAME�
PROGRAM�� "S� LONG�AS� THE�1ROC�DEFS

ARE� IN� THE� PROGRAM� SOMEWHERE
� THE�
1ROCS�WILL� OPERATE
� THEY�DON �T�HAVE�TO�
BE� IN� THE� ACTUAL� FLOW�OF�THE� PROGRAM�

-OOKING�AT�THE�1ROCS�ABOVE� YOU�
MAY�THINK� I�VE� FORGOTTEN�TO� INCLUDE�
ANYTHING� INSIDE� THE�1ROC�DEFS�� #UT�
THIS� IS�NOT�THE� CASE
� THE�1ROCS� HAVE�
BEEN� jFOLDEDk �

5HE� REAL� BEAUTY�OF�1ROCS� IS�YOU�
CAN� FOLD� THEM� UP� INTO�ONE�SINGLE� LINE�
TO�MAKE�YOUR� LISTINGS�MORE� READABLE��
'OLDING� IS�DONE� USING�THE� 'OLD�
6NFOLD�COMMAND� IN� THE�".04�
COMMAND�MENU��8HEN�YOU� ACTIVATE�
THIS�COMMAND� IT�TOGGLES� THE� FOLDING�
ON� AND� OFF�FOR�THE� PROCEDURE� AT�THE�
POINT�YOUkVE� INSERTED�YOUR�CURSOR�

5OGGLING�MEANS�YOU� PRESS� IT�ONCE�
AND� IT�FOLDS� THE� 1ROC
� PRESS�AGAIN�
AND� IT�UNFOLDS� IT��8HEN�YOUkVE� FOLDED�
THE� 1ROC
� THERE� IS� ONLY�A� SINGLE� LINE�
LEFT
� THIS� IS�HOW�OUR�SIMPLE�EXAMPLE�
WOULD� LOOK�

�130$�130(�BY�1HIL

1ROCEDURE�1)*-

*T�WORKS�JU S T�THE�SAME�AS� IT�DID�
BEFORE
� BUT�THE� TRICK� IS�THAT�YOU�JUS T�
DONkT � HAVE�TO� LOOK�AT�ALL� THE�ANNOYING�
DETAILS�

&VEN� BETTER
� THERE� IS�A� SPECIAL�
1ROC� LOCKING�PROGRAM�CALLED�
-OCK�".04
�WHICH� LOCKS�THE�1ROCS� IN�
YOUR�PROGRAM��5HIS� PREVENTS�ANYONE�
ELSE� FROM� UNFOLDING�YOUR�1ROCS� AND�
EXAMINING�THE� CODE�� /ICE� IF�YOU�
SPEND� A� LOT�OF�TIME�COMING�UP�WITH�
NEAT�CODED� 1ROCS�WHICH� YOU� USE� IN�
ALL� YOUR�OWN� PROGRAMS�

0NCE�YOUkVE� FOLDED�A� 1ROC�YOU�
CAN� SAVE� IT�O FF�AS� A�SEPARATE�
PROGRAM
� LIKE� SO�

4$3&&/4"7&130$��".04

FOR�A�1ROC�CALLED� 4CREEN4AVE
� FOR�
INSTANCE�� :OU� DONkT �HAVE�TO�CALL� YOUR

SAVED� 1ROCS�THE� SAME�FILENAME� AS�
THE�1ROC
� BUT� IT�WOULD� HELP�TO� IDENTIFY�
THEM�WHEN� THEY�ARE� ON� THE�DISK�� 4O�
YOUR� ROUTINES� FOR�ALL� THE�DAY�TO�DAY�
BUSINESS� IN� YOUR�PROGRAMS� LIKE�
OPENING�SCREENS
� LOADING� �ABK�FILES�
AND� ALL� THAT�OTHER�MUNDANE�STUFF
� ARE�
ALL� SAVED� TO�DISK�AS� FOLDED� AND�
LOCKED� 1ROCS��"LL� YOU� DO�TO�BUILD� A�
PROGRAM�FROM�THESE�DISCONNECTED�
MODULES� IS� TO�.ERGE�THEM�WITH� THE�
CURRENT�PROGRAM�

4O�EVERY�TIME�YOU�WRITE�A�
PROGRAM
�YOU� START�OFF�BY�CREATING�A�
DIFFERENT�MODULE�FOR�EACH� STAGE�OF�
THE� PROGRAM
� AND� THEN�JU S T�BOLTING�
THEM�TOGETHER�� *T�S� A� NICE�WAY�TO�
WORK�AS�THE�JOB� IS� NEATLY�BROKEN�
DOWN� INTO�MANAGEABLE�BITS
� AND� YOU�
MAY�ALSO�HAVE� SOME�VERY�NICE�
ROUTINES�YOU� CAN� RE�USE
�JUS T�BY� REd
LOADING�THEM�

6!2)� &5..9
8E�VE� BEEN�OVER�VARIABLE� TYPES�
BEFORE
� BUT�SOME�TYPES�OF�VARIABLE�
COME� INTO�THEIR�OWN�WHEN�YOU� START�
USING�1ROCS��5HE�MAIN� THINGS�YOU�WILL�
ENCOUNTER�ARE� LOCAL� AND�GLOBAL�
VARIABLES��5HE�MAIN�DIFFERENCE� IS�THAT�
A� LOCAL� VARIABLE� 	WHICH
� BY�DEFAULT
�
VARIABLES� IN� 1ROCS�ARE
� IS� INDEPENd
DENT�OF�THE� REST�OF�THE� PROGRAM
� AND�
ONLY�COMES� INTO�FORCE�WHEN�THE�
PROGRAM� IS� RUNNING� INSIDE�THE� 1ROC�
ITSELF�� 4O� INSIDE�THE� 1ROC
� "�MIGHT�BE�
EQUAL� TO� ��
� BUT�OUTSIDE�THE�1ROC� IT�
EQUALS� NOTHING
� NADA
� ZILCH�� 1LAIN�
ZERO�

"�GLOBAL� VARIABLE�CAN� BE� SET�
HOWEVER
� AND� THIS�MEANS�THAT�THE�
VARIABLE� IS�EQUAL� TO�WHATEVER� IT� IS� SET�
TO� THROUGHOUT�THE� PROGRAM
� INSIDE� A�
1ROC�AND� OUTSIDE�

4O� A� LOCAL�VARIABLE� IS� THE�DEFAULT�
FOR�VARIABLES� IN�".04
�WHERE�A�
VARIABLE� INSIDE�A� 1ROC� IS� INDEPENDENT�
FROM�THE� REST�OF�THE� PROGRAM�� -IKE�
THIS�EXAMPLE�

9���� �� :���
CONTINUED�ON�PAGE����
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o � &VERY�MONTH� *�W ILL�BE�PRINTING�".04�HINTS�
AND�PROGRAMS�FROM�MY�OWN�SOURCES�AND�FROM�
YOU�THE�READERS�� *F�YOU�HAVE�ANY�HINTS�AND� TIPS�
	PREFERABLY�ACCOMPANIED�BY�MINI� LISTINGS
�SAVE�
THEM�ON�A�DISK�AND�SEND�THEM�TO��1HIL�4OUTH
�
".04�$OLUMN
�"MIGA�4HOPPER
����.ONMOUTH�
4TREET
� #ATH
�"VON
� #"���#8��0R�YOU�CAN�E�MAIL�
ME�ON�

$*9
SNOUTY!CIX��CCSRAPULINK��CO�UK�
5ELECOM�(OLD�
����.*,����
5HE�%IRECT�$ONNECTION�
UADLL��!DIRCON�66$1

o � *F�YOUkRE�DIRECTING�YOUR�OWN�SCIENCE�FICTION �
MOVIE�SOME�SPECIAL�EFFECTS�ARE�EASY�TO�DO��5HIS�
ONE�DOES�A�FAIR�IMPRESSION�OF�A�RADAR�SCREEN
�
WITH�THE�GREEN�SCAN�LINE�ROTATING�AROUND�THE�
SCREEN��5HE�PROGRAM�KEEPS�GOING�UNTIL�YOU�PRESS�
A�MOUSE�KEY��$AN�YOU�ALTER�THE�PROGRAM�TO�GIVE�
YOU�AN�OCCASIONAL�GREEN�TRACE�WHICH�FADES�AFTER�
BEING�REVEALED�BY�THE�SCAN�LINE 

%EGREE
4CREEN�0PEN��
���
���
�
-OWRES� �� $URS�
0FF� �� $OLOUR��
�'�� �� $OLOUR��
�� �� +�
*NK��� �� $LS��
%OUBLE�#UFFER� �� "UTOBACK��
%����
4��
3EPEAT

'OR�"/(-&�����5O���4TEP��4�
91�%�4IN�	"/(-&

:1�%�$OS	"/(-&

$LS
%RAW����
����5O�����91
����:1�
4CREEN�4WAP� ��8AIT�7BL�

/EXT�
6NTIL�.OUSE�,EY

o � 4OME�OF�THE�HANDY�BUILT�IN�PATTERNS� IN�".04�
CAN�ENHANCE�YOUR�PROGRAMS� IF�USED�PROPERLY�
5HIS�PROGRAM�HELPS�YOU�TO�TRY�OUT�THE�PATTERN�
TYPES
�AND�DISPLAY�THEM� IN�DIFFERENT�COLOUR�
COMBINATIONS��:OU�ARE�PROMPTED�AT�ALL� STAGES�OF�
THE�OPERATION
�SO�NO�FURTHER�EXPLANATION� IS�
NECESSARY��$AN�YOU�ALTER�THE�PROGRAM�TO�DISPLAY�
A�PATTERN�AND�LET�YOU�TRY�OUT�DIFFERENT�COLOURS�
MORE�INTERACTIVELY�THAN�THIS 

4CREEN�0PEN��
���
���
��
-OWRES
$OLOUR��
��� �� $OLOUR��
�'''� �� +
$OLOUR��
�'
1EN��� �� 1APER��
$URS�0FF� �� 'LASH�0FF
45�
$LS��
-OCATE��
�� �� 1RINT�4PACE�	��

-OCATE��
�� �� *NPUT��4ELECT�1ATTERN��� +�
TO���� ��1�
1�7AL	1�

-OCATE���
�� �� 1RINT��1ATTERN���1�
-OCATE��
�� �� 1RINT�4PACE�	��


-OCATE��
�� �� *NPUT��&NTER�COLOUR���+�
TO������$�
$�7AL	$�

-OCATE���
�� �� 1RINT� �$OLOUR���$�
INK�$� �� #OX���
���5O����
����
-OCATE��
�� �� 1RINT�4PACE�	��

-OCATE��
�� �� *NPUT��*NK� ���
*�7AL	*�

-OCATE���
�� �� 1RINT��*NK� *�
-OCATE��
�� �� 1RINT�4PACE�	��

-OCATE��
�� �� *NPUT��1APER������
��7AL	��

-OCATE���
�� �� 1RINT��1APER�����
-OCATE��
�� �� 1RINT�4PACE�	��

-OCATE��
�� �� *NPUT��#ORDER���#�
#�7AL	#�

-OCATE���
��� �� 1RINT��#ORDER���#�
*NK�*
�
#
4ET�1ATTERN�1� �� 4ET�1AINT� �
#AR���
���5O����
���
-OCATE��
��� �� *NPUT��13&44�3&563/�+
50�$0/5*/6&�03�&�50�&9*5��"�
*F�"���&��5HEN�$*4��� �� &DIT�
*F�"���E��5HEN�$LS��� �� &DIT�
(OTO�45
#ORDER �� 1A TTE RN � ���

$OLOUR� ��
*NK� �
1APER� �
#ORDER� ��

13&44� 3&563/ 50 $0/5*/6&� 03� &� 50� &9*5E

)ANDY�FOR�PREVIEWING�PATTERN�AND�COLOUR�
COORDINATIONS�

o � "�SIMPLE�BUT�EFFECTIVE�COLOUR�SELECTOR�
PROGRAM�WHICH�APPEARS�ON�THE�CURRENT�SCREEN�
AFTER�SAVING�ITS�BACKGROUND�COLOUR�� *T�WAITS�FOR�
THE�USER�TO�SELECT�A�COLOUR�AND� RETURNS�THE�
COLOURkS�NUMBER�AS�A�PARAM��8RITTEN�BY�(ARY�
'EARN�

'LASH�0FF� �� $URS�0FF

�� */1654��9
:�COORDINATES�AND�THE��+�
SIZE�OF�THE�SELECTOR

3(#8*/*9
8<���
��
��>
@$0-�1ARAM
1RINT���:OU�HAVE�SELECTED�COLOUR
1EN�@$0-
1RINT�@@$0-
8AIT�,EY
&DIT
*
1ROCEDURE�3(#8*/%08<9
:
4*;&>
����5HIS�1ROC�RETURNS�THE�SELCTED�+�
COLOUR�AS�A�PARAM�NUMBER� ���

I� �
/$0-4�4CREEN�$OLOUR�

(ET�$BLOCK��
9���
:��+�
��
9�	4*;&��
���
:�	4*;&�/$0-4��
����

#AR�9��
:���5O�+

9�	4*;&��
��
:�	4*;&�/$0-4��
���
3ESERVE�;ONE�/$0-4���
'OR�#���5O�/$0-4���4TEP�/$0-4���

'OR�"���5O	/$0-4��
��
*NK�"�#� �� #AR�9
:�5O�% �
9�4*;&
:�4*;&�
4ET�;ONE�"�#��
9
:�5O�+�
9�4*;&
:�4*;&�
"DD�:
4*;&�

/EXT�"�
"DD�9
4*;&
"DD�:
�	4*;&�	/$0-4��



/EXT�#�
"("*/�

8HILE�.��
9�.OUEE�;ONE�
.�.OUSE�,EY�

8END
*F�9���5HEN�(OTO�"("*/�
1UT�CBLOCK���
3ESET�;ONE
3(#�9��� �� 3EM�3(#���SELECTED�COLOUR�

&ND�1ROC<3(#>

o � 'INALLY�� @> �0<OK��A�LARGE�TEX T�PRINTING�
PROGRAM
�WHICH�WILL�PRINT�UP�A�BIG�SCROLLING�TEXT�
MESSAGE�ACROSS�THE�SCREEN�FROM�THE�TEXT�IN�
-&5���5HERE�ARE�WAYS�TO�MAKE�THIS�PROGRAM�
SMOOTHER
�AND�ALTER�THE�WAY� IT�PRINTS�ITS�TEXT��
$AN�YOU�ALTER�THE�PROGRAM�FOR�MORE�IMPRESSIVE�
BIG�TEXT�

-&5����-ET�S�HEAR�IT�FOR�".04���� ��
-&5��-&5����� *T�S�A�BRILLIANT�+�
PROGRAMMING�LANGUAGE
� AND�NOW�WITH�% �
".04��%�AND�THE�$OMPILER�����
-&5��-&5���� ".04�IS�THE�BEST�IN�+
THE�803-%���� 5HAT�S�ALL���� � �
-&50''��
4CREEN�0PEN��
���
���
�
-OWRES�
%EF�4CROLL� �
�
��5O����
���
���
��
�$URS�0FF� �� 'LASH�0FF�
%O
@4$30--*5
*F�.OUSE�,EY�L�5HEN�&XIT�
-OOP�
&DIT�
�
1ROCEDURE�@�4$30--*5�

4HARED�-&54
�-&50''�
*F�-&50''�-EN	-&5�
� 5HEN�-&50''���
4CREEN��� �� -OCATE��
�� �� 1RINT� * �

.ID�	-&5�
-&50''��
�

;OOM��
�
�
�
��5O��
���
�
���
����
4CREEN���
4CROLL���
*NC�-&50''�

&ND�1ROC

".04�� �BIGGER�AND�BOLDER�THAN�EVER�

CONTINUED�FROM�PAGE� ���

53:*5�
1RINT�9
:�
1ROCEDURE�53:*5�
1RINT�9
:�
&ND�1ROC

7ARIABLES� USED� INSIDE�THE�1ROCS�
ARE�DIFFERENT�THOSE�OUTSIDE�THE� 1ROC��
:OU�SHOULD� ALSO� NOTE� THAT�YOU� CANkT �
CARRY�OVER�ANY�VARIABLES� INTO�A� 1ROC

UNLESS�YOU�MAKE�THEM�GLOBAL�� 4O� IF�
YOU�WERE�TO�DEFINE� ARRAYS�WITH� %*.
�
YOU�MUST�WATCH� OUT� IF�YOUkRE�GOING�TO�
USE� THEM� IN� A� 1ROC
� ESPECIALLY� IF�THAT�
1ROC� HAS�BEEN� IMPORTED� ANOTHER�
PROGRAM�� .AKE�A�HABIT�O F�DEFINING�
SUCH�THINGS� AS�GLOBAL� VARIABLES� IF�YOU�
THINK�YOU� MAY�NEED� TO� USE�THEM� IN�
1ROCS� LATER�� *F�YOU�WANT�TO �MAKE� A�
+ IS T �O F�VARIABLES�GLOBAL
� THEN�YOU�
WOULD� USE�THE�(LOBAL� KEYWORD� TO

DEFINE� THE� LIST�� -IKE�SO�

9���� �� :����
(LOBAL�9
:�
53:*5�
1RINT�9
:�
1ROCEDURE�53:*5�
1RINT�9
:�
&ND�1ROC

(LOBAL� VARIABLES�CAN� BE�ACCESSED

FROM� ANYWHERE� INSIDE� THE� PROGRAM
�
EVEN� INSIDE� 1ROCS�

IF�YOU�WANT�TO� ACCESS� A� LIST�OF�
VARIABLES�GLOBAL� FROM� INSIDE� A�1ROC
�
YOU�MUST�DEFINE� THEM� AS� l4HAREDm ��
-IKE� SO�

9���� �� :����
53:*5�
1RINT�9
:

CONTINUED�ON�PAGE����
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- AST�MONTH�WE�LOOKED�BRIEFLY�AT�THE�
"."-�&DITOR�AND�HOW�YOU�WOULD�WRITE�
YOUR�"."-�PROGRAMS�USING�THIS�FACILITY��
/OW
� LE TkS�GIVE�YOU�A�PRACTICAL�EXAMPLE�

OF�HOW�TO�USE�THE�EDITOR�TO�WRITE�A�PROGRAM
� IN�
TH IS�FIRST�CASE�TO �ANIMATE�A�SPRITE�AND�MOVE� IT�
AROUND�THE�SCREEN�

5O�RECAP�BRIEFLY
�THE�"."-�EDITOR�IS�A�
SPECIAL�WAY�OF�RUNNING�THE�SPECIALLY�OPTIMISED�
"."-�COMMANDS� IN�".04�� *NSTEAD�OF�
EMBEDDING�YOUR�"."-�PROGRAMS�INTO�AN�".04�
PROGRAM
�YOU�CAN�WRITE�THEM�USING�THE�"."-�
EDITOR
�AND�LOAD�THE�CODE�AS�AN� �ABK�FILE��5HE�
"."-�PROGRAMS�ARE�ALL�WRITTEN�TO �SEPARATE�
"."-�CHANNELS�USING�THE�EDITOR
� AND�YOU�CAN�
ACTIVATE�THEM�ONE�AT�A�TIME�FOR�SINGLE�
OPERATIONS�OR�ALL�AT�ONCE�IF�YOU�WANT�
SIMULTANEOUS�RUNNING�

&ACH�CHANNEL� IS�VIEWED�AND�USED�BY�CLICKING�
ON� ITS�CHANNEL�NUMBER�WHICH�IS� LOCATED�AT�THE�
TOP�OF�THE�SCREEN�

!-!,�%$)4/2�2%6)3)4%$
5HE�&DITOR�IS�DIVIDED�INTO�MANY�PARTS
�BUT�FOR�
NOW�LETkS�CONCENTRATE�ON�THE�MAIN�EDITOR�
SCREEN��5HE�MAIN�SCREEN�SHOWS�THE�TEX T�EDITOR
�
INFORMATION� LINE�AND�THE�CHANNEL�SELECTOR��:OU�
TYPE�YOUR�PROGRAMS�INTO�THE�EDITOR
�CHANGING�
CHANNELS�USING�THE�SELECTOR
� AND�TYPING�A�NEW�
PROGRAM� INTO�EACH�CHANNEL�

&DITING�USING�THE�"."-�EDITOR�IS�A�FAIRLY�
SIMPLE�AFFAIR
� AND�THE�CONTROLS�ARE�AS�FOLLOWS�

3ETURN�KEY� *NSERTS�A�LINE
$TRL�:� %ELETES�A� LINE
5AB� +UMPS�TO�NEXT�TAB�POSITION
$URSOR�KEYS� .OVES�CURSOR�ONE�STEP�IN

ANY�DIRECTION�
4HIFT�CURSOR�KEYS� 4TART�END�OF�LINE�OR

5OP�BOTTOM�OF�SCREEN

0NCE�YOUkVE�WRITTEN�YOUR�"."-�PROGRAMS�TO�THE�
EDITOR�YOU�CAN�RUN�ONE�OR�ALL�OF�THEM�WITH�
COMMANDS�FROM�THE�MENU�BAR��5HE�l3UN�" LLm�
AND� l3UN�$URRENTm� RUN�EVERY�"."-�CHANNEL�OR�
JUST�THE�ONE�YOU�HAVE�UP�ON�SCREEN�RESPECTIVELY��
"ND�FINALLY�THE�%&#6(�MENU�OPTION�ENTERS�YOU�
INTO�THE�"."-�.ONITOR
� ALLOWING�YOU�TO�RUN�AND�
DEBUG�YOUR�"."-�PROGRAMS�VERY�PRECISELY�

%.6)2/.-%.4�%$)4/2
"S�MOST�"."-�PROGRAMS�ARENkT �ABLE�TO �RUN� IN�
ISOLATION�FROM�".04
�THERE� IS�AN�&NVIRONMENT�
&DITOR�	&&�ON�YOUR�CHANNEL�SELECTOR
�WHICH� IS�A�
SPECIAL�CHANNEL�FOR�YOU�TO�TYPE�THE�SPECIAL�
ENVIRONMENT�COMMANDS�� #EFORE�YOU�CAN�USE�A�
LO T�OF�"."-�COMMANDS
�SOME�KIND�OF�
INITIALISATION�IS�REQUIRED�FROM�".04�ITSELF��5O�DO�
THIS�IN�THE�&DITOR
�YOU�NEED�TO�USE�THE�
ENVIRONMENT�COMMANDS��5HESE�ARE�BASICALLY�A�
RANGE�OF�IMPORTANT�".04�COMMANDS
�WHICH�ARE�
EXECUTED�AT�THE�START�OF�YOU� RUNNING�THE�"."-�
PROGRAMS�

5HE�ENVIRONMENT�COMMANDS�ARE�EXACTLY�LIKE�
THEIR�".04�EQUIVALENTS
�AND�ARE�USED�TO�MAKE�
THE�"."-�PROGRAMS�IN�YOUR�EDITOR�RUN�AS�IF�
".04�WAS�RUNNING�TOO��5HEY�ARE�

4PRITE�0FF�
#OB�0FF�
3AINBOW�%EL

4CREEN�0PEN
4CREEN�%ISPLAY
4CREEN�0FFSET
4CREEN
4CREEN�$LOSE
4CREEN�$LONE
%OUBLE�#UFFER
%UAL�1LAYFIELD
%UAL�1RIORITY
-OAD�*''��NAME�
�SCREEN�
$OLOUR
(ET�4PRITE�1ALETTE��MASK�
'LASH�
'LASH�0FF�
4ET�3AINBOW�
3AINBOW
-OAD��NAME�
�NUMBER�
&RASE��NUMBER�
#OB
4ET�#OB�
4PRITE
4ET�4PRITE�#UFFER�
)IDE�0N�
6PDATE�&VERY
$HANNEL�5O�4PRITE��CHANNEL�
�SPRITE��
$HANNEL�5O�#OB��CHAIMEL�
��BOB��
$HANNEL�5O�4CREEN�%ISPLAY�+�
��CHANNEL�
��SCREEN�
$HANNEL�5O�4CREEN�0FFSET�+�
�CHANNEL�
�SCREEN�
$HANNEL�5O�4CREEN�4IZE�+�
�CHANNEL�
�SCREEN�
$HANNEL�5O�3AINBOW�+�
�CHAIMEL�
��RAINBOW�
4ET�3EG��NUMBER�
�VALUE�

5HE� LAST�COMMAND�SETS�ONE�OF�THE�"."-�
REGISTERS�"�TO�;�TO �A�VALUE�BETWEEN������
"S�WELL�AS�THESE�BASIC�".04�COMMANDS
�
THERE�ARE�A�NUMBER�OF�USEFUL�TEST�
COMMANDS

*F�4CREEN��NUMBER�

5HIS�COMMAND�RETURNS�A�TRUE�RESULT�IF�THE�
NUMBERED�SCREEN� IS�OPEN�

*F�/OT�4CREEN��NUMBER�

5HIS�COMMAND�RETURNS�A�TRUE�RESULT�IF�THE�
NUMBERED�SCREEN� IS�CLOSED�

*F�#ANK��NUMBER�

5HIS�COMMAND�RETURNS�A�TRUE�RESULT�IF�THE�
NUMBERED�BANK�IS�RESERVED�

*F�/OT�#ANK��NUMBER�

5HIS�COMMAND�RETURNS�A�TRUE� RESULT�IF�THE�
NUMBERED�BANK�IS�NOT� RESERVED�

*F�3EG��LETTER�
�VALUE�

5HIS�COMMAND�RETURNS�A�TRUE�RESULT�IF�THE�"."-�
REGISTER�MENTIONED�EQUALS�THE�STATED�VALUE�

*F�/OT�3EG��LETTER�
�VALUE�

5HIS�COMMAND�RETURNS�A�TRUE�RESULT�IF �THE�"."-�
REGISTER�MENTIONED�IS�NOT�EQUAL� TO�THE�STATED�
VALUE�

0NCE�YOUkVE�ENTERED�THE�ENVIRONMENT�
COMMANDS� INTO�THE�&&�CHANNEL
� THEY�WILL�BE�A�
PART�OF�THE� �ABK�FILE
� FOR�THE�NEXT�TIME�YOU� LOAD�
THE�"."-�PROGRAMS� INTO�THE�EDITOR�

5HE�&&�CHANNEL� IS�NOT�EXECUTED�AS�PART�OF�
YOUR�"."-�PROGRAMS�WHEN�IT kS�ALL� LOADED�INTO�AN�
".04�BANK
�SO�ANY�COMMANDS�WHICH�YOU�USED�
IN�YOUR�&&�CHANNEL�MUST�BE�TYPED�IN�BY�HAND�AT�
THE�HEAD�OF�THE�".04�PROGRAM��"LTERNATIVELY
�
YOU�CAN
� LIKE�ME
� USE�A�UNIVERSAL� jCUT�AND�PASTEk�
TYPE�PROGRAM�LIKE�,FN<I/E8G �TO�DO�THIS
�TO�SAVE�
YOU�HAVING�TO�WRITE�I T �ALL�DOWN�

"S�AN�IMPORTANT�FOOTNOTE�TO�USING�THE�"."-�
&DITOR
�YOU�MUST� REMEMBER�TO�OPEN�AN�".04�
SCREEN� IF�YOU�INTEND�USING�#OBS
� OR�THE�#OBS�WILL�
APPEAR�OVER�THE�"."-�&DITOR�	ALWAYS�SCREEN�
NUMBER��
�

$%"5'�)4
5HE�"."-�.ONITOR�IS�ANOTHER�SIMILAR�SCREEN�
WHICH�ENABLES�YOU�TO�RUN�AND�DEBUG�YOUR�
"."-�PROGRAMS�EASILY�AND�QUICKLY�� *F�YOUR�
"."-�ISNkT �RUNNING�QUITE�AS�SWEETLY�AS�YOU�
INTENDED
�JUST�SLIP�INTO�THE�"."-�.ONITOR�AND�
YOU�HAVE�A�RANGE�OF�DEBUGGING�COMMANDS�AT�
YOUR�DISPOSAL�

'IRSTLY�YOU�MUST�INITIALISE�EVERYTHING�BY�
SELECTING�*NIT�FROM�THE�MENUS�OR�BY�PRESSING�*�ON�
THE�KEYBOARD��5HEN�YOU�CAN�USE�ONE�OF�THE�
FOLLOWING�COMMANDS�

3� 3UN� 3UNS�SELECTED�"."-
PROGRAMS�UNTIL� A�KEYPRESS�

(� (O�UNTIL� 3UNS�UNTIL� A�CERTAIN�3EG���A�
CERTAIN�VALUE

4� 4INGLE�4TEP� 3UNS�THE� PROGRAMS�ONE�STEP�
AT�A�TIME

(O�6NTIL� IS�A�VERY�NEAT�WAY�OF�TESTING�PARTS�OF�
YOUR�PROGRAMS
�BECAUSE�YOU�CAN�INSERT�A�SORT�OF�
BREAKPOINT�INTO�YOUR�"."-�PROGRAM��"LL�YOU�
HAVE�TO �DO�*S�TO�SET�AN�"."-�3EGISTER�TO�A�
CERTAIN�VALUE�AT�A�CERTAIN�POINT�IN�THE�PROGRAM
�
AND�AS�SOON�AS�THE�PROGRAM� IN�THAT�CHANNEL�
REACHES�THE�BREAKPOINT
�THE�PROGRAM�WILL�BREAK�
AND�RETURN�TO�THE�"."-�.ONITOR�

5O�QUIT�OUT�TO�THE�MAIN�EDITOR�AGAIN�YOU�JUST�
PRESS�THE�&SC�KEY�

.%84�-/.4(
*N�THE�NEXT�"."-�TUTORIAL�WEkLL�BE� LOOKING�AT�
4PRITE�MOVEMENT�AND�ANIMATION
� PLUS�LOOPING�
WITHIN�"."-�PROGRAMS��&ACH�EXAMPLE�W ILL�BE�
LISTED�IN�"."-�EDITOR�AND�".04�CODE�FORM
�
READY�FOR�YOU�TO�TAP�INTO�".04�OR�"."-�RIGHT�
OFF�THE�PAGE�

+OIN�US�THEN� IN�A�MONTH�S�TIME�FOR�FAST�
ANIMATION�AND�SUPER�SPRITES��4EE�YOU�THEN�

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



CONTINUED�FROM�PAGE����

1ROCEDURE�53:*5�
4HARED�9
:�
1RINT�9
:�
&ND�1ROC

5HE� 1ROC� CAN� NOW�TAP� INTO�THE�
VARIABLES�9�AND�:
� AND� READ� AND�WRITE�
TO�THEM��0THER�1ROCS�CANNOT�

$%&� *;
"NOTHER�NEAT�1ROC� TRICK� IS�THE� USE�OF�
1ARAMETER�%EFINITIONS�� 5HIS� IS�A� KIND�
OF� REVERSE�TRICK
�WHERE�YOU� PASS� A�
SPECIFIC� LIST�OF�VARIABLES� COMPLETE�
WITH�THEIR�CONTENTS� TO� A� 1ROC� AS�YOU�
DEFINE� IT
� LIKE� THIS�

1ROCEDURE�9*5<"�
9
:>

5HE�VARIABLES� ARE� LOADED�DIRECTLY�
FROM�THE�MAIN� PART�O F�THE� PROGRAM
�
AND�THE� 1ROC�CAN� BE�CALLED� IN� TWO�
WAYS�� &ITHER�YOU� PASS�ANOTHER�
VARIABLE�TO� THE� 1ROC�WHICH� HAS�A�
VALUE�YOU�WISH�TO� PASS� TO� THE� NEW�
VARIABLES� IN� THE�1ROC�� -IKE� THIS�

/���#OB�� �� "���� �� #���
9*5</�
"
#>

0R�YOU� CAN� ADD�THE� PRECISE� VALUES�
YOU�WANT�TO� FILL� THESE�VARIABLES�

9*5<�#OB�
��
�>

5HIS� IS�ONE�OF�THE� BEST�WAYS�TO� PASS�
VALUES� FROM� A�MAIN�CHUNK�OF�CODE�
DIRECTLY�TO�A� 1ROC�

0/0�'/%3�4(%� 02/#
#EFORE�WE� LEAVE�1ROCS� FOR�THE�
MOMENT
� A�WORD� ABOUT�1OP�1ROC�
IS� IN�ORDER�� 5HE�ONLY�WAY�YOU� CAN�
EXIT� A� 1ROC�W ITHOUT�GOING�ALL� THE�
WAY�THROUGH� TO� &ND�1ROC� IS� BY�
EMPLOYING�THE� 1OP�1ROC�COMMAND��
:OU�WOULD� USE� IT�AS�A� PART�O F�A�
CONDITIONAL� BRANCH�COMMAND� LIKE�
THIS�

(*5*5
1RINT��1ROC�1OPPED�

1ROCEDURE�(*5*5�
*NPUT�"�
*F�"���YES��5HEN�1OP�1ROC�
1RINT��1ROC�/05�1OPPED��
&ND
&ND�1ROC

5HIS� PROGRAM� SHOWS�YOU� HOW�TO� 1OP�
OUT�OF�A�1ROC�WITHOUT�GOING�TO� THE�
END�� 5HE� END�OF�THE� 1ROC� HERE� IS�THE�
END� OF�THE� PROGRAM�� *F�YOU� TYPE� lYESm�
AT�THE� PROMPT
� YOU� POP�OUT�OF�THE�
1ROC�AND� YOU�GET�THE� LINE� l1ROC�
1OPPEDm� PRINTED� TO� THE�SCREEN�� *F�YOU�
TYPE� l NOm� 	OR� INDEED� ANYTHING�EXCEPT�
lYESm 
� BECAUSE� THIS� IS� A�VERY�CRUDE�
PROGRAM
� THEN�YOU� DROP�THROUGH� THE�
CONDITIONAL� BRANCH� AND� HIT�THE� LINE�
WHICH� PRINTS� UP� l1ROC�/05�1OPPED�m 
�
WITH� THAT� LITTLE� EXCLAMATION�MARK�JUS T�
FOR�EMPHASIS�

5HAT�S� ENOUGH� 1ROC�ING�ABOUT�FOR

NOW�� -ETkS� DROP�THAT�FOR�A�WHILE� AND�
GO�BACK�TO� THE�$OPPER�BITS� *�WAS�
TALKING�ABOUT� LAST�TIME�

%,,/�%,,/�%,,/
"S�WE�FOUND� OUT� IN� THE� PREVIOUS�
ISSUE
� $OPPER�ROUTINES�GIVE�YOU�
LOVELY�RAINBOW�COLOUR�EFFECTS
� LIKE�
SMOOTH�GRADUATED� SKIES�OR�
SEASCAPES���� OR�JUS T� RAINBOW�COLOURS�
BEHIND�YOUR�TEXT�

5HE� $O�1ROCESSOR� IN� THE�"MIGA
�
OR�$011&3� CHIP�ENABLES�YOU�TO� SHOW�
A�DIFFERENT�ONE�OF�THE������COLOURS�
AVAILABLE�ON� THE�"MIGA�ON� EACH� LINE�
OF�A� SCREEN�� 4O�YOU�CAN� ACHIEVE� VERY�
SUBTLE� SHADING�EFFECTS� USING�VERY�
SIMPLE�CODE�� ".04�GIVES�YOU� THE�
KIND� OF�ACCESS�TO� THESE�COLOUR�
ROUTINES� THAT�PREVIOUSLY�ONLY�MACHINE�
CODE�COULD�GIVE�YOU�

5O�OBTAIN� A� RAINBOW�TEXT�EFFECT
�
YOU� COULD� TRY�THE� FOLLOWING�PROGRAM�

�� 
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5HE�$LS���COVERS� THE� SCREEN�WITH�
COLOUR��
� AND� $URS�0FF�AND� )IDE�
BLANK�OUT�THE� CURSOR�AND� ARROW�
POINTER�FOR�OUR�DEMONSTRATION�

#UT�NOW�HERE�COMES�THE�
IMPRESSIVE�BIT�� 4ET�1EN� TO� THE

BACKGROUND�COLOUR� BLACK
� AND� PAPc�
TO� THE� FOREGROUND�COLOUR
� AND� LOOK�
WHAT�HAPPENS�WHEN� THE� LOOP�FILLS � T�
SCREEN�WITH� TEXT���� 3AINBOW�TEXT����
:OU� COULD� TRY�USING�THIS� TECHNIQUE�
HI�SCORE� TABLES� FOR�EXAMPLE�

!-/3 �$%-/�#/2.%2
0N�$*9�TH IS�MONTH� IS� A�BRILLIANT�GAR�
WRITTEN� IN�".04�� *T kS� CALLED�.INED�
0UT
� AND� IT kS� BY�VETERAN�"MIGIST�
+OLYON� 3ALPH�� *T�S� A� SORT�O F�COMPUT�
JOKE� REALLY�BASED� ON� A�4INCLAIR�
4PECTRUM�GAME�WHICH�WAS�AROUND�
YEARS� AGO�� #UT� LIKE�MOST�OLD�GAME�
THE� PLAYABILITY� IS�GOOD
� AND� AS�AN�
EXAMPLE�OF�THE� PROFESSIONAL� RESULT�
YOU� CAN�GET
� IT�S � VERY� IMPRESSIVE��1�
GET�THIS�� IT�WAS� ALL�WRITTEN� IN�JU S T�A�
DAY�� 5HE� FILE� IS� CALLED� �MINEDOUT�LZ�
AND� IT kS� IN� THE� FILES� TOPIC�OF�THE�
".04� CONFERENCE�ON�$*9�

2%!$�!,,�!"/54�  +�

1ETER�)ICKMAN
� VETERAN�".04�ER�
EXTRAORDINAIRE
� HAS�WRITTEN� TO�ME�T��
TELL� ME� ABOUT�A� NEW�MAGAZINE� HE���
PUBLISHING�CALLED�"LL�"BOUT�".04�

*T�S� A� THIRTY�TWO�PAGE�BLACK�AND�
WHITE� BI�MONTHLY�MAGAZINE
� AND
� A��
THE� TITLE � SUGGESTS
� INSIDE�YOU�WILL� FI�
EVERYTHING�YOU� EVER�WANTED� TO� KNO=�
ABOUT�YOUR�FAVOURITE� PROGRAMMING�
LANGUAGE�

8ITH� ARTICLES� BY�".04� HEROES�
LIKE� 1ETER�)ICKMAN
� -EN�5UCKER
�
4ANDRA�4HARKEY
�5ERRY�.ANCEY�AND�
"ARON� 'OTHERGILL� 	AND�WHO� KNOWS
�
EVEN�ME�

� THERE kS� SURE� TO�BE�ENOU�
HOT� NEW�STUFF�TO� SATISFY�THE�MOST�
EXACTING�".04�ER�

4UBS� COST�_�� �A�YEAR�	OR�1 �

ISSUES
�� :OU�CAN� SUBSCRIBE� BY�
SENDING�A�CHEQUE
� 10� OR�MONEY�
ORDER�	TO�1+� )ICKMAN
� TO��"LL�"BOUT�
".04
� 4UBSCRIPTIONS
� ���$LEVERLY�
&STATE
�8ORMHOLT�3OAD
� -ONDON�
8���0-9�

0?8 KZJ� 8 CC�WE�?8M<� K@D < �=FI�K?@J �
DFEK?
� &F@E�D<� 8>8@E � E <O K�@JJL<� = �
DFI<�> I< 8 K��)+/ �8:K@FE 
� #$
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"LL�PRICES�INCLUDE�7"5���FREE�
DELIVERY���FREE�LABELS

����$AP������1OSSO�#OX�������� _�����
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"����.B�$ARTOON�1ACK���������
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4CREEN�(EMS�������������������������
4CREEN�(EMS�4OFTWARE����������
$ARTOON�4OFTWARE������������������
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"S�EVERY�"MIGA�"��� �OWNER�KNOWS
� TO�BACK�UP�SOFTWARE�
FROM�ONE�DISK�TO�ANOTHER� IS� NOT�THE�EASIEST�OF�THINGS� TO�DO��
6NLESS�YOU� HAVE� THE� RIGHT�UTILITY�

5HE�TROUBLE� IS� FINDING� ONE�FOR�THE� RIGHT�MONEY�

8ELL�YOU� JUST�HAVE�� *T�S�CALLED� �#LIT�A�COPY��
�#LIT�A�COPY�� IS�A� SOFTWARE�AND� HARDWARE�BASED�
INTELLIGENT�BACK�UP�SYSTEM�MANUFACTURED�AND�
DISTRIBUTED� UNDER� LICENSE� HERE� IN� THE�6,�BY�
.EDIA� %IRECT�
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� AT� JUST�_����� � INC�7"5
� IT�S�BEING�
SOLD�AT�A� PRICE� THAT�NO�ONE�CAN�
REPRODUCE�

"LTERNATIVELY
� PURCHASE�THE�$UMANA�
$"9����EXTERNAL� DRIVE�TOGETHER�WITH�
#LIT�A�COPY�FOR�A� COMBINED� PRICE�OF�
_�����

,D367�7@CG;D;7E�I7>5A?7�
1LEASE�ADD� _����� POST�AND� PACKING� OR�_����� FOR�
A� TWO�DAY�DELIVERY�SERVICE�OR�_� ��� � FOR�A� ��HOUR�
SERVICE�
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EQUENCERS� 	AS�YOUk LL� KNOW�
FROM�EARLIER�INSTALMENTS
�
CAN�BOTH� RECORD�AND� PLAY�
BACK�THE�.*%*�MESSAGES�

TRANSMITTED�BY�A� SYNTHESIZER�OR�OTHER�
.*%*� INSTRUMENT��5HEY�ALSO� PROVIDE�
EXTENSIVE� EDITING�FACILITIES�AND� IT� IS�
DISCUSSIONS�ABOUT�THIS� AREA�WHICH�
FORM� THE�BULK�OF�THIS�MONTHkS�
MATERIAL�

4EQUENCERS�VARY�ENORMOUSLY�IN�
TERMS�OF�EDITING�FACILITIES�PROVIDED�
AND� IN� THE� NAMES�THAT�THEY�GIVE�TO�
THE�VARIOUS�OPTIONS�� 'ORTUNATELY�THE�
MORE�COMMON�EDITING�FUNCTIONS
� IE�
THOSE�WHICH�TEND�TO�BE�AVAILABLE�ON�
MOST�SEQUENCERS
� ARE� USUALLY�EASY�
ENOUGH� TO� IDENTIFY�FROM�THE�MANUAL�
DESCRIPTIONS�OF�WHAT�THEY�DO�

5HE�TERM� jEDITINGk� USUALLY� IMPLIES�
MAKING�CHANGES�TO�TRACK�OR�
SEQUENCE�DATA�AFTER� IT�HAS�BEEN�
RECORDED�� *N� PRACTICE�THE�USER�ALSO�
HAS�SOME�CONTROL� OYER�BOTH� THE�TYPE�
OF�DATA�TO�BE�RECORDED�AND�THE�WAY�
THAT�EXISTING�TRACK�SEQUENCE�DATA�
SHOULD�BE� REPLAYED��5HE�USUAL�
ARRANGEMENT�IS�THAT�THE� SEQUENCER�
WILL� HAVE�A�SPECIAL� jGLOBAL�
PARAMETERSk� PAGE
�OR�LIST�OF�MENU�
OPTIONS
� THE� SETTINGS�OF�WHICH�WILL�
GOVERN�THE�WAY�THE� SEQUENCER�
ACTUALLY�BEHAVES�DURING�USE�� *TkS�
HERE�THAT�THE�USER�CAN�DECIDE�
WHETHER�THE�SEQUENCER�SHOULD� USE�
AN� INTERNAL� OR�AN�EXTERNAL� CLOCK


WHETHER� IT�SHOULD� PROVIDE�AN�AUDIBLE�
METRONOME�CLICK�OR�NOT
�WHETHER� IT�
SHOULD� CONTINUOUSLY�LOOP�THROUGH�AN�
/�BAR�SEQUENCE�OR�NOT
� AND�SO�ON�

0THER�SETTINGS�MAY� INVOLVE�THINGS�
LIKE�BEING�ABLE�TO�PROTECT�A�.*%*�
CHANNEL� FROM�BEING�TRANSPOSED�
	WHICH�COMES� IN�VERY�HANDY�AS�WEkLL�
SEE� NEXT�MONTH

� AUTOMATICALLY�
SENDING�.*%*� START�MESSAGES
� OR�
INSERTING�GAPS�BETWEEN�GROUPS�OF�
MESSAGES�WHICH�MIGHT�OTHERWISE�BE�
SENT�AS�UNNECESSARILY�DENSE�PACKETS�
OF�.*%*�DATA�

*N� ADDITION
� THERE�MAY�BE�ANY�
NUMBER�OF�PRE�RECORD�AND� POST�RECORD�
PARAMETERS�AND�EFFECTS�WHICH�CAN�BE�
SELECTED��5HE�DIFFERENCE�BETWEEN�
THESE�TWO�CLASSES�OF�CONTROLS� IS�
WORTH�MENTIONING�� PRE�RECORD�
PARAMETERS�WILL�GOVERN�THE�TYPE�OF�
DATA�ACTUALLY�STORED� IN�THE�TRACKS�AND�
SEQUENCES�� 1OST�RECORD� PARAMETERS�
GOVERN�ONLY�HOW�THE� STORED�.*%*� DATA�
IS�PLAYED�BACK�

"�GOOD�EXAMPLE�OF�A�COMMON�
GLOBAL� FACILITY� IS�THAT�OF�.*%*�
MESSAGE�FILTERING�AND� REMAPPING��
5HERE�ARE� A�FEW�OCCASIONS�WHEN� IT� IS�
USEFUL� TO�BE�ABLE�TO� RESTRICT�THE�
SEQUENCERkS� RECORDING�OR�USE�OF�
CERTAIN� TYPES�OF�.*%*�MESSAGES��
4IMILARLY� ITkS�OFTEN�HANDY�TO�BE�ABLE�
TO�ASK�THE� SEQUENCER�TO�MODIFY�
CERTAIN�TYPES�OF�EVENTS�

5HE�.*%*� &CHO�5HRU�OPTION� *�
TALKED�ABOUT� LAST�MONTH� IS�ONE�
EXAMPLE�OF�THE�USEFULNESS�OF�PREd
RECORD� RE�CHANNELLING�BUT�USUALLY�
MUCH�MORE�CAN�BE�DONE���
. >JN>G<> K�*G>�� FOR� INSTANCE
� HAS�A�
j4ET�'ILTERk� OPTION�WHICH�ALLOWS�MANY�
OTHER�TYPES�OF�.*%*�MESSAGES�TO�BE�
FILTERED�AND�OR�MODIFIED�� /OTE�
ON�OFF
� POLYPHONIC� AFTERTOUCH
�
PROGRAM�CHANGE
� PITCHBEND
� AND�
CONTROLLER� INFORMATION� CAN�ALL� BE�
SELECTIVELY�FILTERED�OUT�� *T�S�ALSO�
POSSIBLE�TO�CONVERT�CHANNEL�
AFTERTOUCH�MESSAGES� INTO�CONTROLLER�
DATA
� REMAP�CONTROLLER�NUMBERS�OR�
EVEN�CONVERT�CONTROLLER�DATA� INTO�
CHANNEL� AFTERTOUCH�MESSAGES�

"T�THE�MOMENT� *k LL� ASSUME
� SINCE�
SUCH� THINGS� HAVE�YET�TO� BE�
MENTIONED
� THAT�TERMS� LIKE� jCONTROLLER�
MESSAGES�
� AND�THEREFORE�THESE�
VARIOUS�MESSAGE�REMAPPING�
	MESSAGE�TRANSFORMATION
�FACILITIES
�
WILL�MEAN� LITTLE�TO�YOU�� *�VE� INCLUDED

SOME�BRIEF�EXPLANATIONS�AMONG�THIS�
MONTH�S�+ARGON�#OX�ENTRIES�BUT�DONkT�
WORRY
� *�LL�GET�AROUND�TO�PROPERLY�
EXPLAINING�ABOUT�THE�VARIOUS�.*%*�
MESSAGE�CLASSES� IN�THE� INSTALMENT�
AFTER�NEXT�� 'OR�NOW�THE� IMPORTANT�
THING� IS�TO�UNDERSTAND� THE�
SIGNIFICANCE�OF�THE�FACT�THAT�THESE�
PARTICULAR�.>JN>G<> K�*G>�FACILITIES�
ARE�OF�THE� �PRE�RECORD�� TYPE�� *F
� FOR�
EXAMPLE
�YOU�DECIDED�TO�SET�THE�
.>JN>G<> K�*G>�UP�SO�THAT� IT�WOULD�
FILTER�OUT�PROGRAM�CHANGE�MESSAGES
� �ANY�TRACK�DATA� SUBSEQUENTLY�
RECORDED�WOULD�END� UP�CONTAINING�NO

�&AI363KE�;F�;E�
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PROGRAM�CHANGE�MESSAGES�AT�ALL�
	ANY�PROGRAM�CHANGE�MESSAGES�THAT�
MIGHT�HAVE�BEEN� PRESENT�IN�THE�
ORIGINAL� .*%*� INPUT�STREAM�GET� LOST� ��
FOREVER
�� .OST�SEQUENCERS�PROVIDE�
THESE�TYPES�OF�PRE�RECORD� FILTER�
OPTIONS�AND�%R�5kS� /B@>K��N;�
	ANOTHER�BRILLIANT�ENTRY�LEVEL�
SEQUENCER

�( NL B< �3 
� # :KF HG B�ETC
�
ALL� HAVE�SIMILAR�	ALTHOUGH� NOT�
COMPLETELY�IDENTICAL
� FACILITIES�

4OME�SEQUENCERS�ARE�ALSO� ABLE�
TO�PRODUCE�FILTER�AND�CONVERSION�
EFFECTS� AFTER�THE�DATA� HAS�BEEN�
STORED��5HESE�ARE�POST�RECORD�
OPTIONS�AND�HERE�THE�EFFECTS�AND�
SETTINGS�WORK�ON� THE�OUTPUT�SIDE�OF�
THE�SEQUENCER�	�:KL�+ BI>L �
INCIDENTALLY�IS�BRILLIANT�AS�FAR�AS�THIS�
PARTICULAR�AREA� IS�CONCERNED�AND�
( NL B< �3��WHICH
� IN�GENERAL
� GETS� LITTLE�
PRAISE�FROM�ME
� IS� ALSO�GOOD� IN� THIS�
RESPECT
�� *F�YOU� USED� A�POST�RECORD�
FILTER�OPTION�TO� REMOVE�PROGRAM��
CHANGE�MESSAGES�YOU�WOULD� NOT�
PREVENT�THESE�MESSAGES�FROM�BEING�
STORED� IN�THE�TRACK�OR�SEQUENCE� BUT


EVEN� THOUGH� THEY�ENDED� UP�BEING�
PRESENT
� ANY�PROGRAM�CHANGE�
MESSAGES�WOULD� BE�SKIPPED�OVER�	IE�
IGNORED
�WHEN�THE�DATA�WAS�PLAYED�
BACK�

5HE�BIG�DIFFERENCE�OF�COURSE� IS�
THAT� IF
� IN� THE� LATTER�SCENARIO
�YOU�
CANCELLED� THE� PROGRAM�CHANGE�FILTER�
OPTION
� ANY� jHIDDENk� PROGRAM�CHANGE�
MESSAGES�WOULD� BE�BROUGHT�TO� LIFE�
AND�WOULD� AGAIN� BECOME�PART�OF�THE�
SEQUENCERkS�OUTPUT�STREAM�

1OST�RECORD�OPTIONS�HAVE�THE�
BENEFIT�OF�FLEXIBILITY�BECAUSE�YOU� CAN�
ALWAYS�UNDO�A�PARTICULAR�SETTING��
1RE�RECORD� FILTERING�OPTIONS�HOWEVER�
DO�STILL� HAVE�A� USE�AS�FAR�AS�THE�
ELIMINATION� OF�THE� STORAGE�OF�
UNNECESSARY� INFORMATION� IS�
CONCERNED� 	USED�TO�BE�HANDY�ON�
MACHINES�WHERE�MEMORY�WAS�TIGHT
��
5HEY�HAVE� HOWEVER�BECOME�
INCREASINGLY� LESS�ATTRACTIVE�AS�THE�
GENERAL� EDITING�FACILITIES�OF�
COMMERCIAL� SEQUENCERS�HAVE�
BECOME�MORE�POWERFUL�

/OWADAYS� IT�IS� NORMALLY�FEASIBLE�
TO� RECORD�EVERYTHING�AND�THEN�DECIDE
�
RETROSPECTIVELY
�WHAT�.*%*� DATA� IS�TO�
BE� KEPT�AND�WHAT�SHOULD� BE�
DISCARDED�� . >JN>G<> K�*G>�FOR�
INSTANCE� INCLUDES�FACILITIES�FOR�
SELECTIVELY�STRIPPING�OUT�PARTICULAR�
EVENT�TYPES�FROM�A�GIVEN� TRACK��"GAIN�
MOST�SEQUENCERS�OFFER�SIMILAR�
FACILITIES� AND�WITH� SOME� IT� IS� POSSIBLE�
NOT�ONLY�TO�STRIP�EVENTS�BUT�TO�DIVERT�
THOSE� ISOLATED�EVENTS�TO�ANOTHER�
TRACK�� 4UCH�FACILITIES�HAVE�OF�COURSE�
TAKEN�US�WELL� AWAY�FROM�THE�AREA�OF�
GLOBAL� SETTING�UP�OPTIONS�AND� HAVE�
BROUGHT�US�NICELY� INTO�THE�MAIN�TOPIC�
FOR�THIS�MONTH���

3%15%.#%�%$)4).'
"T�THE�HIGHEST� LEVEL�YOU�CAN
� IF�YOU�
MAKE�A�MISTAKE�WHILE�YOU�ARE�
RECORDING�YOUR�LATEST�MASTERPIECE
�
DELETE�THE�TRACK�OR�SEQUENCE� AND�
START�AGAIN� � �RECORDING
� AND� REd
RECORDING
� UNTIL�WHATEVER� IT�IS�THAT�
YOU�ARE�TRYING�TO�PLAY�SOUNDS�PERFECT�
	OR�AS� NEAR�PERFECT�AS�YOU� NEED� IT
��
4OMETIMES
� IF�YOU�VE�MADE�A�
COMPLETE�HASH�OF�IT
� THATkS�PROBABLY�
THE�EASIEST�THING�TO�DO�ANYWAY�

6SUALLY�THINGS�ARE� NOT�QUITE�THAT�
BAD�� �YOUkLL� FIND�YOURSELF�*N�A�
SITUATION�WHEREBY�MOST�OF�WHAT�
YOU�VE� PLAYED�SOUNDS�FINE
� BUT�THERE�
ARE�ONE�OR�TWO� PLACES�WHERE�
NOTICEABLE� SLIPS�HAVE�BEEN�MADE� 	A�
FEW� jDUFFk� NOTES�OR�A�FEW�BARS�WHERE�
THE� jMUSICAL� TIMING�� COULD� HAVE�BEEN�
IMPROVED
�

8OULDNkT� IT�BE�NICE� IF�IT�WERE�
POSSIBLE�TO�GO�BACK�AND�CHANGE�
THOSE�BITS�THAT�WERENkT �QUITE� RIGHT �
/OWADAYS�YOU� CAN
� AND�WITH� A�
SEQUENCER� IT�IS�ACTUALLY�POSSIBLE�TO�
LOOK�AT�THE� INDIVIDUAL� NOTES� IN�THE�
TRACK�OR�SEQUENCE
� REMOVE�ONES�THAT�
SHOULDNkT �BE�THERE
� ADD�NOTES�THAT�
SHOULD� BE�THERE�OR�PERHAPS�ALTER�THE�

CONTINUED�ON�PAGE� ���
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1OLYPHONIC�"FTERTOUCH�	1OLYPHONIC�,EY�1RESSURE
� � �4OME�.*%*� KEYBOARDS�RESPOND� NOT�ONLY�TO�THE� INITIAL�VELOCITY�WITH�
WHICH� KEYS�HAVE�BEEN�HIT
� BUT�ALSO�TO�VARIATIONS� IN�PRESSURE� AFTER�THE� KEYS�HAVE�BEEN�HELD�DOWN��5HESE�PRESSURE�
VARIATIONS�ARE�TRANSLATED� INTO� INDIVIDUAL� KEY�PRESSURE�MESSAGES�AND�TRANSMITTED�WHENEVER�A�CHANGE�OF�PRESSURE� IS�
DETECTED��4OUNDS�GREAT �:ES� IT� IS
�BUT�KEYBOARDS�WHICH�OFFER�TRUE�POLYPHONIC�AFTERTOUCH�ARE�ALSO�VERY�EXPENSIVE��.OST�
KEYBOARDS�OPT�FOR�THE�MORE�ECONOMIC� �AVERAGE�PRESSURE�� APPROACH�SENDING�OVERALL�CHANNEL�PRESSURE�MESSAGES�
INSTEAD� 	SEE�BELOW
��0NE�OF�THE�DISADVANTAGES�OF�TRUE�POLYPHONIC�AFTERTOUCH� IS�THE�VOLUME�OF�EXTRA�.*%*�DATA�WHICH�
GETS�TRANSMITTED��5HIS�CAUSES�TWO� PROBLEMS�� 'IRSTLY
� THE�EXTRA�DATA�CAN�CONTRIBUTE�TO�THE�SO�CALLED� �.*%*� CLOGGING��
PROBLEMS�WHERE�SO�MUCH�DATA�GOES�DOWN�THE�.*%*� LINES�THAT�THINGS
� FROM�A�COMMUNICATIONS�VIEWPOINT
� START�TO�GO�
WRONG�� 4ECONDLY
�YOU�LL�BE�EATING�UP�A� LOT�MORE�SEQUENCER�MEMORY�BECAUSE�OF�THE�EXTRA�DATA� IT�HAS�TO�STORE��
1OLYPHONIC�AFTERTOUCH�MESSAGES�ARE�THREE�BYTES� LONG�AND
� IN�TERMS�OF�THE�BINARY�NUMBERS�TRANSMITTED
� HAVE�THIS�TYPE�
OF�FORMAT�

45"564�#:5&
�����NNNN

/05&�/6.#&3
0XXX�XXXX
!

*DENTIFIES�THE�
NOTE� ITSELF�

5HE������PART� INDICATES�
POLYPHONIC� AFTERTOUCH
�

NNNN� IS�THE�CHANNEL�NUMBER�

13&4463&�7"-6&
0PPP�PPPP
!

(IVES�THE�CURRENT�KEY�
PRESSURE�AS�A�VELOCITY�

VALUE�

$HANNEL�"FTERTOUCH�	$HANNEL�,EY�1RESSURE
� � �5HESE�PROVIDE�A�SORT�OF� �AVERAGE�PRESSURE��WHICH�APPLIES� TO�ALL�NOTES�
SOUNDING�� ,EYBOARDS�WHICH�TRANSMIT�THIS�TYPE�OF�DATA� SEND�AFTERTOUCH�MESSAGES�WHICH�CONTAIN�TWO�BYTES�� 5HE�
MESSAGE�FORMAT� LOOKS� LIKE�THIS�

45"564�#:5&
����� NNNN

13&4463&�7"-6&
0PPP�PPPP

B

5HE������PART�INDICATES�
CHANNEL� AFTERTOUCH��

NNNN� IS�THE�CHANNEL�NUMBER�

1ROVIDES�AN�AVERAGE�
PRESSURE�VALUE�

$ONTROLLERS�� �.*%*� HAS�SOME�MESSAGES� SPECIFICALLY�ALLOCATED�TO�A�SET�OF��CONTROLLERSk �� #Y�SENDING�A�SYNTHESIZER�THE�
RIGHT�TYPE�OF�CONTROLLER�MESSAGES� IT�S� POSSIBLE� TO�MODIFY�CERTAIN�SYNTHESIZER�EFFECTS�JUST�AS�IF�YOU�WERE�FIDDLING�WITH� THE�
SYNTHESIZER�CONTROLS� THEMSELVES�� 4IMILARLY�WHEN�REAL�SYNTHESIZER�CONTROLS
� SUCH�AS�THE�MOD�WHEEL
� ARE� TOUCHED
� THE�
SYNTHESIZER� ITSELF�WILL�GENERATE�AN� APPROPRIATE�CONTROLLER�MESSAGE��5HE�.*%*�STANDARD�DEFINES�BOTH�CONTINUOUS�
CONTROLLERS�	WHICH� ARE�MEANT�TO�SIMULATE� ROTARY�CONTROLS
�AND�ON�OFF�SWITCH�TYPE�CONTROLLERS�BUT� IN�TERMS�OF�THE�
STRUCTURE�OF�THE�.*%*�MESSAGES�THEY�ALL� HAVE�THIS���BYTE�ARRANGEMENT���

45"564�#:5&� $0/530--&3�/6.#&3
�����NNNN
!

5HE������PART� INDICATES�
A�CONTROLLER�MESSAGE
�

NNNN� IS�THE�CHANNEL�NUMBER�

0CCC�CCCC

*DENTIFIES�THE�
CONTROLLER�

7"-6&
0VW�W W

S
$ONTROLLER�WILL�BE�SET�

TO�THIS�VALUE�

4OME�CONTROLLERS�HAVE�.*%*� STANDARD� RECOMMENDED�USES�� A�SYNTHESIZER�S�MOD�WHEEL� FOR� INSTANCE�SHOULD�GENERATE�
CONTROLLER����MESSAGES
�.*%*�VOLUME�MESSAGES�SHOULD�USE�CONTROLLER�����:OUR�SYNTH�MANUAL�WILL�TELL�YOU�WHAT�
CONTROLLERS
� IF�ANY
�YOUR�SYNTHESIZER�TRANSMITS�OR�UNDERSTANDS��5HE� IMPORTANT�THING�TO� REALIZE�IS�THAT�THESE�MESSAGE�
���EFFECT� RELATIONSHIPS�ARE� �SOFT�� AND�AT�THE� END�OF�THE�DAY�IT�IS�THE�SYNTH�MANUFACTURER�WHICH�DECIDES�HOW�A�PARTICULAR�
SYNTH�WILL� RESPOND� TO�PARTICULAR�CONTROLLER�MESSAGES�� *N�SOME�CASES�THE�MESSAGE���EFFECT�RELATIONSHIPS�CAN�BE�
CHANGED�BY�ALTERING�THE� INTERNAL�SETTINGS�OF�THE� SYNTHESIZER� ITSELF�AND� THESE�SYNTHESIZERS�ARE�SAID�TO�HAVE� jASSIGNABLE�
CONTROLLERS��� 4UCH�A�SYNTH�COULD
�WHEN�RECEIVING�MOD�WHEEL�MESSAGES
� BE�MADE�TO�USE� THOSE�VALUES�TO�ALTER�A�
COMPLETELY�DIFFERENT�EFFECT�� 4IMILARLY�IT�MIGHT�BE�ABLE�TO�MODIFY� ITS�MOD�WHEEL�SETTINGS�WHEN� RECEIVING�MESSAGES�ON�A�
CONTROLLER�OTHER�THAN� THE�CONVENTIONAL�MOD�WHEEL� CONTROLLER�����5HESE�TYPE�OF� �CONTROLLER�ASSIGNMENTk� FACILITIES
�WHICH�
ARE�VERY�MANUFACTURER�DEPENDENT
�ARE�VERY�USEFUL� BUT�ARE� NORMALLY�ONLY�FOUND�ON�THE�MORE�EXPENSIVE�SYNTHESIZERS�� *�LL�
BE� SAYING�MUCH�MORE�ABOUT�CONTROLLERS� IN� INSTALMENT�FIVE�WHERE�WE�HAVE�AN� IN�DEPTH� LOOK�AT�THE�MORE�TECHNICAL�
ASPECTS�OF�THE�.*%*�SPEC� ITSELF�

CONTINUED�*ROM�PAGE� ���

PITCH�OR�DURATION�OF�SOME�EXISTING�
NOTES�� )AVING�MADE�SUCH�CHANGES
�
YOU�JUST�HIT�THE�SEQUENCER�S� jPLAYk�
BUTTON�AND� THE� jCORRECTED�VERSIONk�
WILL� SOUND�THE�WAY�YOU�WANTED� IT�TO�
SOUND� IN�THE�FIRST�PLACE�

&VEN� RELATIVELY�SHORT�SEQUENCES�
CAN�CONTAIN�A� LOT�OF�.*%*� INFORMATION�
AND
�WHEN�THE�STATUS�BYTES� AND�
ASSOCIATED�DATA�BYTES�FOR�EACH� AND�
EVERY�SEQUENCER�EVENT�ARE�SHOWN
�
THE�END� RESULT�CAN� BE�QUITE�
INTIMIDATING�TO�THE�NON�TECHNICAL�
USER��.ORE�TO�THE�POINT
� THE�FEW�
EVENTS�WHICH�YOU�MIGHT�BE� INTERESTEC�
IN�EDITING�CAN�EASILY�GET� LOST�AMONG�
THE� REST�OF�THE�DATA�� *F
� FOR� INSTANCE
�
YOU�JUST�WISHED�TO�EDIT�OR� REMOVE�A�
COUPLE� OF�PROGRAM�CHANGE�EVENTS
�
THEN� HAVING�TO� LOOK�THROUGH�A� LIST�
CONTAINING�HUNDREDS�OF�NOTE�EVENTS�
	PERHAPS� INTERMINGLED�WITH� PITCHBENC�
AND�OTHER�.*%*�MESSAGES
�WOULD�
MAKE�A�SIMPLE�TASK�QUITE�TIMEd
CONSUMING��0VER�THE�YEARS
� THEN
� IT�
HAS� BECOME�APPARENT�THAT�OFFERING�
THE�USER�COMPLETE�AND�DETAILED�EVEN�
LISTS� IS� NOT�ALWAYS�APPROPRIATE�

5HE�KEY�TO�ELIMINATING�THE�
PROBLEM�OF�INADVERTENTLY�PROVIDING�
THE�USER�WITH�TOO�MUCH� INFORMATION� I�
SIMPLE�� ONLY�PROVIDE�ENOUGH�EVENT�
DETAIL� TO�GET�THE�JOB�DONE�� *F�A� USER�
WANTS�TO�EDIT�PROGRAM�CHANGE�EVENT��
WITHIN�A�TRACK�OR�SEQUENCE
�THEN�OFFE�
THEM�A�DISPLAY�WHICH�ONLY�SHOWS�
PROGRAM�CHANGE�MESSAGES�� *F�THEY�
WANT�TO�COPY�AND�SHIFT�AROUND�BARS�C�
MUSIC� BUT�ARE�NOT� INTERESTED� IN�THE�
DETAILED� CONTENTS�OF�THOSE�BARS
�
PROVIDE�A�DISPLAY�WHICH� ALLOWS�THE�
TRACK�OR�SEQUENCE�TO�BE�SHOWN�AS�
GRAPHICAL� BLOCKS�THAT�CAN� BE� jCUT�ANT�
PASTED�� AROUND�WITHOUT�THE�USER�
HAVING�TO�SEE�THE� UNDERLYING�MASSES�
OF�DETAILED�TECHNICAL� .*%*�DATA�

"LL� THESE� IDEAS� HAVE� LED�MOST�
SEQUENCER�DESIGNERS�TO�ADOPT�EDITIN
�
SCHEMES�WHICH�OFFER�BOTH�HIGH�LEVEL�
GRAPHICS�BASED�EDITING�AS�WELL� AS�
LOW�LEVEL
� INDIVIDUAL� EVENT�BASED
�
EDITING�� #AR�EDITORS� NOWADAYS�TEND�T�
ALWAYS�BE�GRAPHICS�ORIENTED�WITH�
.*%*� DATA�JUST�BEING�REPRESENTED�AS�
COLOURED� BLOCKS�WITHIN� A�TRACK�VERSU��
BAR�POSITION�FRAMEWORK�

4OME�SEQUENCERS�JUST�PROVIDE�
SIMPLE�CUT�PASTE�TYPE�FACILITIES�FOR�
SHIFTING�SECTIONS�OF�MUSIC�AROUND
�
OTHERS�ALLOW�THE�USER�TO�CLICK�ON�A�
BLOCK�AND�VIEW� IT� IN�MORE�DETAIL� OR�
ALLOW�THE�BASIC� BLOCK�STYLE�DISPLAY�TC�
BE�USED�FOR�DISPLAYING�NOTE�DATA
�
PROGRAM�CHANGE�DATA�OR�ANY�OTHER�
PARTICULAR�.*%*� EVENT�TYPE�� *F
� FOR�
INSTANCE
� YOU�WISHED�TO�FIND� AND�EDI�
THE� PROGRAM�CHANGE�EVENTS�WITHIN�A�
PARTICULAR�TRACK� IT�MIGHT�BE� POSSIBLE�
TO�OPEN� A� SPECIAL� PROGRAM�CHANGE�
WINDOW��8ITH�THIS�DISPLAY�ALL� THE�NOTI�
DATA�AND�OTHER�NON�PROGRAM�CHANGE�
INFORMATION�WOULD�BE� INVISIBLE
� SO
�
FINDING�THE�ONE�OR�TWO�COLOURED

CONTINUED�ON�PAGE� ��
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%R� 5�S� ,$4� HAS� OVER� THE� YEARS�
ESTABLISHED� ITSELF� AS� ONE� OF� THE� MOST�
RELIABLE� AND� WELL� FEATURED� SEQUENCERS�
AVAILABLE� FOR�THE�". *("�� ,$4� HA� ALSO�
BEEN� USED� ON�MANY�MAJOR�WORLD� TOURS��
8 ITH� THE� RECENT�RELEASE�OF� ,$4����� %R�
5�S� HAVE� NOT� ONLY� SHOWN� THEIR� SUPPORT�
FOR� POWER� SEQUENCING� ON� THE� "MIGA�
BUT� HAVE� IN� THE� WORDS� OF� MANY�
REVIEWERS� PRODUCED� A� SEQUENCER� TO�
COMPARE� WITH� THE� MOST� POWERFUL�
AVAILABLE� ON� THE� "TARI� AND� "PPLE�
.AC��� ,$4� NOW� INCLUDES� THE� FULL� RANGE�
OF� SEQUENCING� TOOLS� NEEDED� FOR�
VIRTUALLY� ANY� MUSICAL� APPLICATION�
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5*(&3
� THE� REATLITME� GRAPHIC� EDITOR
�
2UICKSCORE
� THE� NOTATION� MODULE
� "UTOMIX
�
THE� GRAPHIC� FADERS� �� 17(� ARE� JUST� A� FEW� OF�
THESE� TOOLS�� $OUPLE� THIS� WITH� %R� 5�S� .1&�
ENVIRONMENT�WHERE� MULTIPLE� PROGRAMMES� CAN�
�SHARE�� DATA� IN� REAL� TIME� AND� A� NEWLY�
DESIGNED� FRONT� PANEL
� ,$4� ���� IS� THE� ANSWER�
TO�ALL� YOUR�PRAYERS�@@@@@@@@@@@@@@@@@@@@@@@@@@@

)ERE �S�W H A T�ONE� RE V IE W E R�HAD �TO �
SAY�
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$Q� 4�R� OQNCTBD� SGD� VHCDRS� Q@MFD�
NE�LTRHB� @OOKHB@SHNM� RNESV@QD�ENQ�
SGD� !LHF@� HM� SGD� VNQKC�� 3GNVM�

ADKNV� HR� ITRS�@� RL@KK� RDKDBSHNM� NE�
SGDRD�OQNFQ@LLDR�

,$4� � �� � SEQUENCER _ � � �
1HANTOM� 4.15&�.*%*� INTERFACE _ � � �
5*(&3$UB� ��� TRACK�SEQUENCER _ � �
$ OPY IS T�" P P � NOTATION _ � �
$ OPY IS T�%51� NOTATION _ � � �
9�O3� GENERIC�EDITOR�LIBRARIAN _ � � �
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0 2 / & % 3 3 ) / . ! ,
#ARS���1IPES� 1ROFESSIONAL� ENCOMPASSES�
ALL� THE� POWER� AND� FLEXIBILITY�DEMANDED�
BY�THE�CREATIVE�MUSICIAN�� *TS� POWER�AND�
SIMPLICITY� GIVE�YOU� THE� ABILITY� TO� RECORD�
AN� UNLIMITED� NUMBER� OF� TRACKS� WITH�
UNLIMITED� METHODS� OF� EDITING
�
ENHANCING� �� EMBELLISHING� YOUR� MUSIC��
$HOOSE� FROM� STANDARD� MUSIC� NOTATION
�
HYBRID� NOTATION
� PIANO���ROLL� OR�AN� EVENT�
LIST� AS� YOUR� EDITING� MEDIUM�� :OU� CAN�
ALSO� PRINT� YOUR� MUSIC� IN� NOTATED� FORM
�
INCLUDING� LYRICS� AND� CHORD�
DESIGNATIONS�� 0NCE� YOU� RECORD� YOUR�
MUSIC
� YOU� CAN� MIX� IT� USING�
.IX.AESTRO�� 5HIS� AUTOMATED� MIXING�
FEATURE� INCLUDES� REAL� TIME� CONTROL� OF

QUANTIZING
� MUSICAL� TASKS� SUCH� AS�
COUNTER� POINT� GENERATION� OR�
TECHNICAL� TASKS� LIKE� MERGING
�
BRANCHING� AND� EVENT� CONVERSION��
#ARS� �� 1IPES� 1ROFESSIONAL� IS�
DESIGNED� BY� MUSICIANS� FOR�
MUSICIANS� AND� W ILL� QU ICK LY 
�
BECOME� AN� INVALUABLE� PART� OF�
YOUR�STUDIO�

VOLUME
� PANNING� AND� OTHER� .*%*� EFFECTS��
:OU� CAN� ALSO� USE� UP� TO� �� SEPARATE� .*%*�
PORTS� 	��� .*%*� CHANNELS
� WITH� AN�
APPROPRIATE� SERIAL� EXPANSION� BOARD�� #ARS� ��
1IPES� 1ROFESSIONAL�S� 5OOLS� ENHANCE� YOUR�
MUSIC� AS�YOU� COMPOSE�� 5HESE� TOOLS� PERFORM�
STANDARD� TASKS�SUCH� AS

� 8 IJ �� � , @G < J � , IF =< J J @F E 8 C �
N @ C C �F G < E � P F L I �< P < J � KF � 8 � E < N �
M @J @F E � F = �D L J @: � : F D G F J @K @F E 
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#ARS���1IPES�1RO _���
#ARS���1IPES _���
+". _��
*NTERNAL� 4OUNDS�,IT _�����
1RO�4TUDIO�,IT _�����
$REATIVITY�,IT _�����

+".� IS� AN� INCREDIBLE� /&8�
PROGRAMME� FROM� #LUE� 3IBBON�
SOUNDWORKS� THAT� CAN� BE� USED� BY�
ANYONE� WITH� AN� "MIGA�� 6NLIKE�
ORDINARY�.*%*� SEQUENCERS� AND� MUSIC�
PROGRAMMES
� +".� REQUIRES� LITTLE�
MUSICAL� FINESSE� IN� ORDER� TO�
ACCOMPLISH� EXCITING� RESULTS�� *NSTEAD�
+".� CAN� CREATE� EVERYTHING� FROM�
RYTHMIC� PATTERNS� TO� CHORD�
PROGRESSIONS� AND� FULLY� ORCHESTRATED�
ACCOMPANIMENTS� AT� THE� TOUCH� OF� A�
BUTTON�� +".�S� UNIQUE� ABILITY� TO� AUTO�
WRITE�MUSIC� IN�AN� UNLIMITED� AMOUNT�OF�
STYLES� W ILL� APPEAL� TO� ALL� ". *("�
USERS�� 6SING�+".�S� NEW

EDITOR�ALLOWING�
YOU� TO� SHAPE
�
REDESIGN
� LOOP
�
MODULATE� AND�
FILTER� EXISITING�
*''� FILES� FOR� USE�
WITH�+".�

5URBO4OUND� 5ECHNOLOGYq� WHICH� ALLOWS� THE� " � � � o n � Q � � �� � " � �S � A �; B @ 5 � F O F ��A � � �
"MIGA� TO� PLAY�MORE� THAN� TOUR� SAMPLED� SOUNDS�AT�
A� TIME
� AMYONE� CAN� CREATE� FULLY� FLEDGED�
ACCOMPANIMENTS� USING� NOTHING� BUT� THE� "MIGA�
.ULTI� .EDIA� "RTISTS� -��"� 20<� 2?40A4� 0<3�

@F<27?=<8G4� D8A7� >029064@� @B27� 0@� '7=D;094?�
�;068<4�� '20:0� 0<3� �0:860?8/�� NON� MUSICIANS�
�B@8<6� A74�(B?1='=B<3�(427<=:6F
� AND� ALL� .*%*� �
#ARS��� 1IPES� USERS�CAN� USE�+".� TO�TRY�OUT�VARIOUS�
MUSICAL� STYLES� SIMPLY� AND� QUICKLY� 6SING� THE�
5URBO4OUND� 5ECHNOLOGYq� YOU� CAN� MIX� SAMPLES�
ON� THE� FLY� CREATING� AN� ADVANCED� MULTI� TIMBRAL�
EFFECT�� +".� INCLUDES� A� SPECIAL� 5URBO4OUND

�?;93�AI@7DE�I:7F:7D�KAG�

GE7�%!�!�AD�@AF�

�L7?B78B;�<HEC�7B%�
=EE:�9ECFKJ;H5�
I>EFI�;L;HO�
M>;H;��

���!AADUHKKD�2C�,NMCNM�37��������������
;0/&� %ISTRIBUTION� ARE�EXCLUSIVE� 6,�DISTRIBUTORS� FOR� %R�5�S
� #LUE�3IBBON�4OUNDWORKS
�5RYCHO�5UNES
�.IDIMAN� ��#AND� IN� A� #OX��8E� PRIDE� � O/�?
OURSELVES� IN� OUR� LEVEL� OF�TECHNICAL� SUPPORT�� 0NLY�BY� PURCHASING� FROM� AN� AUTHORIZED� DEALER�WILL� YOU� RECEIVE� THIS� SUPPORT�
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"MIGA� &XTERNAL� %RIVE�
"MIGA� ���K� 6PGRADE
� CLOCK�
"MIGA� ���K� 6PGRADE
� /O� CLOCK�
.OUSE� .AT� 	#OXED

.OUSE� )OLDER
�� 1IECE� 6NIVERSAL� 1RINTER� 4TAND
����� %ISK� $LEAN� ,IT
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3OLL� OT� ����� ����� DISK� LABELS
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��$HANNEL�AUDIO�MIXER���M IC ������������
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4OUND�5RAP�����.INI�.IDI���������������������
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"UDIOMASTER�� �������������������������������� �����
�����&XT��%RIVE�����'REE�(AMES�����������
��8":�$ONNECTOR�NO�H OO D ���������������
��8AY�$ONNECTOR���HOOD ������������������
9�$OPY�)ARDWARE�ONLY������������������������
���$AP��%ISK�#OXES�������������������������������
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8E�DON�T�EXPECT�YOU�TO�KNOW�ANYTHING�
ABOUT�YOUR�SYSTEM�
�THAT�IS�WHY�WE�WILL�TALK�
TO �YOU�AND�GIVE�YOU�THE�BEST�ADVICE�� #UT�
YOU�WON�T�KNOW�HOW�GOOD�WE�ARE�UNLESS�
YOU�GIVE�US�A�CALL�� 8E�GUARANTEE�THAT�YOU�
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SOFTWARE
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)ERE�S�/<HL<E:<I�+E<�J�BAR�EDITOR�IN�ACTION��"ND� IF�YOU�FIND�THAT�THIS� IS�NOT�ENOUGH�TO�SATISFY�YOUR�NEEDS
�THEN�EVEN�
MORE�DETAILED� INFORMATION� IS�PROVIDED� IN�A�SEPARATE� �4TEP�&DITOR��

ONTINUED�FROM�PAGE� ���

ILOCKS�WHICH� REPRESENTED� PROGRAM��
�HANGE�COMMANDS�WOULD�BE�VERY�
�ASY�� $LICKING�ON�THE� LOCATED�BLOCKS�
NIGHT�THEN�BRING�UP�A�REQUESTER�
SHOWING�THE�CURRENT�PROGRAM�CHANGE�
�ALUE� AND�GIVING�YOU� THE�OPPORTUNITY�
�O�CHANGE� IT�

8ITH� ALL�EDITORS� IT� IS� USUALLY�
SOSSIBLE�TO�PERFORM�GLOBAL�
JPERATIONS
� EG�TRANSPOSE�	CHANGE�THE�
�EY
� ALL�THE�NOTE� DATA�WITHIN�A�TRACK
�
%HANGE�THE�.*%*�CHANNEL�OF�THE�
STORED�DATA�ETC�� *T� IS� USUALLY�ALSO�
%OSSIBLE�TO�MARK�OUT�A� SECTION�OF�
�HAT�DATA�AND� PERFORM�THE�SAME�
%PERATIONS�ON�JUST�A� LIMITED� RANGE�OF�
SVENTS�

0F�COURSE
�WHILE�THE�BASIC� IDEAS�
H?�INFORMATION� HIDING�ARE� RECOGNIZED�
OY�ALL� SEQUENCER�DESIGNERS�AS�BEING�
OOTH� USEFUL� AND� NECESSARY
� ALMOST�
ALL� ADOPT�DIFFERENT�APPROACHES�TO�
SOLVING�THE� ASSOCIATED�PROBLEMS�
4OME� PROVIDE�BAR�AND�EVENT�EDITING�
WITHIN� A�SINGLE�EDITOR
� OTHERS�PROVIDE�
COMPLETELY�SEPARATE�BAR�AND�EVENT�
EDITORS�� 4IMILARLY�THE�SOPHISTICATION�
OF�THE�EDITORS�VARIES�CONSIDERABLY�� �
EVEN�WITHIN� PRODUCTS�OF�SIMILAR�PRICE�
RANGES�� . >JN>G<> K�*G>�FOR� INSTANCE�
PROVIDES� A�FAIRLY�BASIC�BAR�EDITOR�
WHICH�DISPLAYS�THE�SONG�AS�A�BLOCK�
GRAPH�OF�TRACK�NUMBER�VERSUS� BAR�
CONTENTS��5HIRTY�FIVE� BARS� ARE�SHOWN�
ON�THE�DISPLAY�AND�AS�THE�SONG�PLAYS�
THE�DISPLAY�SCROLLS�SO�THAT�THE�
CURRENTLY�PLAYING�BAR�IS�NEAR�THE�
CENTRE�OF�THE�SCREEN�� &MPTY�BARS�ARE�
SHOWN�AS�EMPTY�	OUTLINE
�BOXES
� BARS�
WHICH� CONTAIN�.*%*�DATA�APPEAR�AS�
BLACK�BOXES��5O�GET�MORE�DETAILED�
EVENT� INFORMATION�. >JN>G<> K�*G>�
PROVIDES�A�SEPARATE� j4TEP�&DITORk �

/B@>K��N;�� THE� %R�5kS�ENTRY�LEVEL�
SEQUENCER�PROVIDES�A� RATHER�MORE�
SOPHISTICATED� SCHEME�BASED� AROUND�
THE�USE�OF�SCROLLABLE�TRACK�AND�
CONTROLLER�WINDOWS�� /OTES� ARE�
DISPLAYED� IN� /B@>K��N;�AS�VARIABLE�
SIZE�HORIZONTAL� BLOCKS�	THE� LENGTH� OF�
WHICH� REPRESENTS�A�NOTEkS�DURATION
�
COUPLED�WITH�VERTICAL�VELOCITY�STEMS��
#OTH�OF�THESE�CAN�BE�DIRECTLY�
ADJUSTED�GRAPHICALLY�WITH�THE�MOUSE�

$ONTINUOUS�CONTROLLERS
� PROGRAM�
CHANGES�ETC
�CAN�BE�ASSIGNED�TO�
THEIR�OWN�SPECIAL�WINDOWS��5HE�
EMPHASIS�HERE� IS�ON�MAKING�AS�
MUCH�USE�OF�GRAPHIC�MOUSE�
OPERATIONS� AS�POSSIBLE�� *F
� FOR�
INSTANCE
�YOU�WISH�TO�CREATE� A�
CRESCENDO� 	A�SECTION� IN�THE�MUSIC�
WHERE�THE�VOLUME�GETS�GRADUALLY�
LOUDER�OVER�A� PERIOD�OF�TIME
�YOU�CAN�
SCROLL� TO�THE� APPROPRIATE� SECTION�OF�
MUSIC�AND�SKETCH� IN�A� jVOLUME�CURVE��
USING�THE�MOUSE�� 'ULL�MOUSE�
ORIENTED�CUT���PASTE�EDITING
� NOTE�
DRAWING
� RANGE�SELECTION
�
PITCH�VELOCITY�DURATION�EDITING�AND�
NOTE�MOVE�OPERATIONS�ARE�ALL�
EXTREMELY�EASY�TO�CARRY�OUT�� *F
� FOR�
INSTANCE
�YOU�WISH� TO�MOVE�A�GROUP�
OF�NOTES�YOU�JUST�MARK�THEM�OUT�WITH

THE�MOUSE
� PICK�THEM�UP�AND� jDRAGk�
THEM�TO�A� NEW�POSITION�

/B@>K��N;�� IF�YOU� HAVENkT�YET�
REALIZED
� IS�A�CLEVER�PIECE�OF�SOFTWARE�
AND� ITS�EDITING�FACILITIES� HAVE�BEEN�
VERY�WELL� DESIGNED�� /B@>K��N;�IS�
ANOTHER�OFFERING�WHICH� IS� IDEAL� FOR�
USERS�WHO�WANT�A�GOOD�QUALITY�ENTRY�
LEVEL� SEQUENCER�� *T�COSTS�_���AND�
CAN�BE�OBTAINED�FROM�;ONE�
%ISTRIBUTION� 	c�������������
�

4O
�WHAT�FROM�AN�EDITING�ANGLE�
ARE�THE�OTHER�THINGS�YOU�CAN�DO�WITH�
A�.*%*� SEQUENCER �5HE�BAD�NEWS�
HERE� IS�THAT�EVEN� SIMPLE�SEQUENCERS�
USUALLY�HAVE� SO�MANY�DIFFERENT�
OPTIONS�AND�FACILITIES�THAT�COVERING�
EVERY�POSSIBLE�EDITING�OPERATION�
WOULD� TAKE�A�SERIES� IN� ITSELF�� *NSTEAD
�
*kVE� LIMITED�MYSELF�PRIMARILY�TO�A�
SMALL� SELECTION�OF�TOPICS�WHICH
� FOR�
NEW�USERS
� ARE� 	ARGUABLY
�THE�MOST�
IMPORTANT���

15!.4):!4)/.
8HEN�YOU�QUANTIZE�A�TRACK�OR�
SEQUENCE
�YOU�ASK�THE�SEQUENCER�TO�
LOOK�AT�THE�TIME�POSITIONS�OF�THE�
VARIOUS�EVENTS�AND�CHANGE�THEM�SO�
THAT�THEY�FALL� ON�WELL�DEFINED�TIME�
BARRIERS�� 4UPPOSING
� FOR�EXAMPLE
�
THAT�YOU�WANTED� TO�PLAY�A� BASS� LINE�
THEME�WHICH� CONTAINED�FOUR�EVENLY�
SPACED
� SINGLE�BEAT�DURATION� NOTES�
PER�� �� � BAR�	THIS� IS�WHAT�MUSICIANS�
CALL� FOUR�CROTCHETS�TO�THE�BAR
��:OU�D�
PICK�A�SUITABLE�TEMPO
� SET�THE�
SEQUENCER� RECORDING
� AND�THEN�PLAY�
THE�BASS�NOTES��"LTHOUGH�YOUR�TIMING�
MIGHT�BE� REASONABLY�ACCURATE
� IT�IS�
UNLIKELY�THAT�IT�WOULD� BE�ONE�HUNDRED�
PER�CENT�PERFECT��8HAT�YOU�COULD

THEN�DO� IS� ASK�THE�SEQUENCER�TO�
GLOBALLY� jADJUSTk� THE� NOTE�TIMES�OF�THE�
NOTES�PRESENT�IN�THE�TRACK�SO�THAT
�
AFTER�ROUNDING�UP�OR�DOWN
� THEY�FELL�
EXACT�YON�THE�DIVISIONS�
CORRESPONDING�TO�THE�FOUR�BEATS� IN� A�
� �� �BAR��"FTER�YOU�HAD�QUANTIZED�
YOUR�BASS� LINE�TRACK�THE� jTIMINGk�
WOULD�THEN�BE�PERFECT�

/OW�THIS� IS�ALL�VERY�WELL� BUT�THERE�
IS� A�SNAG�� 4IMPLE�QUANTIZING�
SCHEMES�WHICH�BASICALLY�ADJUST�ALL�
NOTES�TO�SOME� USER�DEFINED�TIME�
PARTITION� 	�
� �
� �
� ��
� ��� NOTES�PER�
BAR�ETC
�TEND�TO�MAKE�THE�MUSIC�
SOUND� jMECHANICALk �� *N�FACT�IT� IS�OFTEN�
THE�SUBTLE�TIMING�AND�NOTE�DURATION�
VARIATIONS� IN� A�MUSICIANkS�
PERFORMANCE�WHICH�MAKE� IT�SPARKLE�
AND�SOUND� j LIVEk ��2UANTIZE�EVERYTHING�
AND�MAKE� IT�PERFECT
� AND� THE�SPARKLE�
DISAPPEARS�� 	5HERE� IS�THEREFORE�A�VERY�
GOOD�CASE�FOR�NOT�QUANTIZING�EVERY�
PIECE�OF�.*%*�DATA� IN�SIGHT�


/EVERTHELESS
� FOR�MANY�.*%*�
USERS� 	ESPECIALLY�THOSE�WHO�HAVE�TO�
PLAY�KEYBOARDS
� DESPITE�THE�FACT�THAT�
THEY�ARE�NOT�PRIMARILY�KEYBOARD�
PLAYERS
�QUANTIZATION� REMAINS� AN�
EXTREMELY�USEFUL�FACILITY�TO�HAVE�� *T�IS�
ALSO�ONE�OF�THE�MANY�SEQUENCER�
FACILITIES�WHICH�ARE� BECOMING�MORE�
AND�MORE�POWERFUL� BECAUSE
� OVER�THE�
LAST�FEW�YEARS
� A� LOT�OF�EFFORT�HAS�
GONE� INTO�FINDING�SUITABLE�
COMPROMISE�SCHEMES�BASED�ON�
jPARTIAL� QUANTIZATIONk �� 0NE�OPTION� IS�
TO�TIDY�UP�THE� NOTES�A�BIT�WITHOUT�
MAKING�THE�TIMINGS������PERFECT��
"NOTHER�IS�TO�ONLY�QUANTIZE�THOSE�
NOTES�WHICHLIE�VERY�NEAR�THE�
HYPOTHETICAL� QUANTIZE�DIVISION� LINES�

4OME�SEQUENCERS�MAY�OFFER� RANDOM�
IMPROVEMENTS�SO�THAT�NOT�ALL� NOTES�
ARE�TIME�ADJUSTED�BY�THE�SAME�
AMOUNT
� BUT�ALL� ARE� IMPROVED�A�BIT��
2UANTIZATION� IS�ANOTHER�FACILITY�WHICH�
TENDS
� AS�FAR�AS� IMPLEMENTATION
�AND�
USE�DETAILS�ARE�CONCERNED
� TO�VARY�
FROM�SEQUENCER�TO�SEQUENCER��(AJIT�S�
.>JN>G<> K�*G>�ALLOWS�THE�
BEGINNINGS�OF�NOTES�TO�BE�QUANTIZED�
WHILE� KEEPING�THE�NOTE�ENDINGS�
UNCHANGED�� /B@>K��N;�ALLOWS�THE�FIRST�
NOTE� IN� A�BAR�TO�BE�FIXED� 	QUANTIZE�
PROTECTED
�AND�THEN�ALLOWS�THE�
QUANTIZATION�OF�SUBSEQUENT�NOTES�TO�
BE�MADE� RELATIVE�TO�THE�FIRST�NOTE�OF�
THE�BARkS�TIME�FRAME�� *T�ALSO� ALLOWS�
VARIABLE�OFFSETS�TO�BE�ADDED�SO�THAT�
A� jSWINGk� FEEL� IS� INTRODUCED�TO�THE�
MUSIC�� #:KF HG B�	AN�"MIGA�SEQUENCER�
PRODUCED�BY�5HE�%ISK�$OMPANY
� LETS�
YOU�QUANTIZE� NOTE�START�TIMES
� NOTE�
DURATIONS�OR�BOTH��4OME�SEQUENCERS
�
AND� /B@>K��N;�IS�ONE�EXAMPLE
�
PROVIDES�BOTH� REAL�TIME�	PRE�RECORD
�
QUANTIZING�AND�NORMAL� EDIT�STYLE�
QUANTIZING�� "S�YOU�GO�HIGHER�UP�THE�
SCALE� IN� SEQUENCER�POWER�YOU� FIND�
MORE�AND�MORE� SOPHISTICATED�
QUANTIZING�SCHEMES�BEING�ADDED�

42!.30/3)4)/.
5RANSPOSITION
�CHANGING�THE� KEY�OF�
EITHER�ALL�OR�PART�OF�A�TRACK
� IS�
ANOTHER� jGOODIEk� THAT�COMES� IN�VERY�
USEFUL� AT�TIMES�� *F
�FOR�EXAMPLE
� A�
PIECE�OF�MUSIC�CONTAINS�A�MELODY�
THAT�IS� RE�USED� LATER�IN� DIFFERENT�KEYS
�
ITkS� POSSIBLE�TO�PASTE� IN�COPIES�OF�THE�
MELODY�	AT�THE� APPROPRIATE� POSITIONS
�
AND�TRANSPOSE�THEM�AS�REQUIRED�

CONTINUED�ON�PAGE� ���
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0VERTURE
� A�NEW�"MIGA�SEQUENCER
� ALSO�HAS�GOOD�GRAPHIC�EDITING�� *T�SHOULDN�T�BE� LONG�BEFORE�SOMEONE�TAKES�ON�THE�
TASK�OF� �NAMING�THAT�TUNE�FROM�THE�GRAPHIC�DISPLAY�� AND�SHOWS�UP�ON�.ATTHEW�,ELLY�S�CHALLENGING� 5FL��<KC

CONTINUED�FROM�PAGE� ���

"� LOT�OF�MUSICIANS� USE�THE� KEY�OF�
$�FOR�ALL� OF�THEIR�KEYBOARD�WORK�AND�
THEN�TRANSPOSE�THEIR�SONGS� UP�OR�
DOWN�TO�THE� REQUIRED� KEY�� �IT�SAVES�
HAVING�TO�WORK�OUT�HOW�TO�PLAY�THINGS�
IN� DIFFERENT�KEYS�� 	.OST�PIECES�OF�
MUSIC�ARE�HARDER�TO� PLAY�IN� SOME�
KEYS�THAN�OTHERS�BUT
� AS�MENTIONED�
LAST�MONTH
� THE� KEY�OF�$� IS� INVARIABLY�
THE�EASIEST�
�

#ELIEVE� IT�OR�NOT�THERE�ARE�EVEN�
VALID� REASONS� FOR�SERIOUS�MUSICIANS�
OPTING�OUT� IN� THIS� ADMITTEDLY�EASY�
FASHION����4UPPOSE
� FOR� INSTANCE
�THAT�
YOU� ARE� A�GUITARIST�OR�TRUMPET�PLAYER�
WHO� IS�SHORT�OF�TIME�AND� INTERESTED�
ONLY� IN� USING�THE�SYNTHESIZER�AND�
SEQUENCER�AS�A�CONVENIENT�WAY�OF�
GENERATING�.*%*�DATA�FOR�CREATING�
BACKING�TRACKS�TO�PLAY�ALONG�WITH�
:OU�MAY�DECIDE�THAT� LEARNING�HOW�TO�
PLAY�A�PIANO� KEYBOARD� PROPERLY
�
ESPECIALLY�SINCE� ITkS� NOT�REALLY�THE�
INSTRUMENT�THAT� INTERESTS�YOU
� IS�NOT�
FEASIBLE�GIVEN� THE�AMOUNT�OF�TIME�
THAT�YOU� HAVE�AVAILABLE�
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-AST�MONTH� *� TALKED�ABOUT�HOW�MULTId
TRACK�SEQUENCER�DATA�CAN� BE�BUILT�UP�
WITH�DIFFERENT�.*%*� CHANNELS�BEING�
USED�TO� REPRESENT�THE�MELODIES�TO�BE�
PLAYED�ON�DIFFERENT� INSTRUMENTS�� *�
ALSO�SPOKE�ABOUT�THE� RELATIONSHIP�
BETWEEN� PROGRAM�CHANGE�MESSAGES
�
SYNTHESIZER�VOICES� AND�MULTIPLE�
jMULTI�TIMBRALk�VOICE� SETTINGS�� #Y�
ADDING�SUITABLE� PROGRAM�CHANGE�
EVENTS�TO�THE�SEQUENCES�THAT�YOU�
CREATE� IT� IS� POSSIBLE�TO�GET�THE�
SYNTHESIZER�TO�AUTOMATICALLY�SELECT�
APPROPRIATE�VOICE� 	OR�MULTI�TIMBRAL�
VOICE
�SETTINGS�

:OU�MIGHT�GET�THE� IMPRESSION�
FROM� LAST�MONTH�S� INSTALMENT�THAT�
THE� EASIEST�WAY�TO�ADD�A�PROGRAM�
CHANGE�COMMAND� TO�A� SEQUENCE� IS�
TO�MANUALLY�MAKE�THE�CHANGE�WHILST�
YOU�ARE� RECORDING�THE�TRACK�	MOST�
SYNTHESIZERS�WOULD� SENSE�THE�CHANGE�
AND�AUTOMATICALLY�TRANSMIT�A�PROGRAM�
CHANGE�MESSAGE
�� *N� PRACTICE�THIS�
CAN�WORK�BUT� IT� IS� USUALLY�EASIER�TO�
INSERT�THE� PROGRAM�CHANGE�MESSAGES�
AFTER�YOU�VE�DONE�THE� RECORDING�
BECAUSE�TRYING�TO� HIT�THE�SEQUENCERkS�
PLAY�RECORD�BUTTON
� SELECT�A�VOICE�
AND� START�TO� PLAY�	IN�TIME
�ON� THE�FIRST�
BEAT�OF�A� SONG� IS� USUALLY�FAR�FROM�
EASY�

5HE�EXACT�WAY�THAT�PROGRAM�
CHANGE�MESSAGES�ARE�ADDED� IS
� LIKE�
MOST�SEQUENCER�OPERATIONS
�
INVARIABLY�SEQUENCER�SPECIFIC�
)OWEVER
� PROVIDING�YOU� HAVE�WORKED�
OUT�WHAT�PROGRAM�MESSAGES�ARE�
NEEDED
� IT� IS� ALWAYS�EASY�TO�DO�
4OME�SEQUENCERS�JUST�REQUIRE�A�
NUMBER�TO�BE� INSERTED� IN� THE�TRACK�
LIST� INFORMATION
� SOME�HAVE�
DEDICATED�MENU�OPTIONS
� OTHERS�WILL�
REQUIRE�THE�EVENT�TO� BE� INSERTED�
USING�THE�EVENT�EDITOR�� �SUCH� THINGS

WILL� ALWAYS�BE�WELL� EXPLAINED� IN�THE�
SEQUENCER�MANUAL�

. >JN>G<> K�* G> 
� FOR�INSTANCE
�
HAS�A� j5RACK� *NFOk� MENU� ITEM�WHICH�
BRINGS� UP�AN� INFORMATION�BOX�WHICH
�
AMONG�MANY�OTHER�THINGS
� ALLOWS�A�
PATCH� NUMBER�	A� PROGRAM�CHANGE�
NUMBER
�TO� BE�ATTACHED�TO�THE�FRONT�
OF�THE�TRACK�� / B@>K��N; 
� #:KF HGB��
( NL B< �3 �ETC
� ALSO�ALLOW�THESE�TYPES�
OF�j INITIALk� EVENTS�TO�BE� PLACED�AT�THE�
START�OF�A�SEQUENCE�

.OST�SEQUENCERS�ALSO�ALLOW�THEIR�
EVENT�EDITORS�TO�BE�USED� TO� INSERT�
PROGRAM�CHANGE�COMMANDS�AT�
PLACES�OTHER�THAN� THE�START�OF�A�TRACK�
OR�SEQUENCE�� /OW�AT�THIS� POINT�YOU�
MIGHT�BE�ASKING�WHY�YOU�WOULD�WANT�
TO� INSERT�A�PROGRAM�CHANGE�COMMAND�
INTO�THE�MIDDLE
� OR�POSSIBLY�THE�END
�
OF�A�SEQUENCE�� 5HERE�ARE�SEVERAL�
REASONS�FOR�THIS�� 5HE�FIRST�POSSIBILITY�
IS�THAT�YOU�MIGHT�SIMPLY�WISH�TO�
CHANGE�THE�SYNTHESIZERkS�VOICE�
SETTINGS�HALF�WAY�THROUGH� A�SONG��5HE�
SECOND� POSSIBLE� REASON� IS�THAT�YOU�
MAY�BE�CONTROLLING�SOME�OTHER�PIECE�
OF�EQUIPMENT�WHICH� IS�TURNED�ON�
WHEN� THE�SONG�STARTS� AND�TURNED�OFF�
JUST�BEFORE�THE�SONG�ENDS�	DIGITAL�
REVERB�DELAY�UNITS
�WHICH�CREATE

ECHO�EFFECTS
� ARE�USUALLY�PROGRAM�
CHANGE�CONTROLLABLE
�
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"NOTHER�USEFUL� EDIT�FACILITY
�WHICH�CAN�
NORMALLY�BE�APPLIED�TO�EITHER�WHOLE�
SEQUENCES�OR�RANGED� PARTS�OF�A�
SEQUENCE
� IS�THE�CONVERSION� OF�DATA�
RECORDED� ON�ONE�.*%*� CHANNEL�TO�A�
DIFFERENT�.*%*� CHANNEL�� 5HIS
� NOT�
SURPRISINGLY
� IS�CALLED� RE�CHANNELLING�

*MAGINE�THAT�A���TRACK�
PIANO�VIOLIN�BASS� SONG�HAS�BEEN�
CREATED� USING�.*%*�CHANNELS� �
� ��
AND���RESPECTIVELY
� BUT�THAT�THE�MULTI��
TIMBRAL� SYNTHESIZER�SETTING�ALSO�HAS�
A� SPARE�CHANNEL� 	SET�TO�.*%*�CHANNEL
�
� AVAILABLE� BUT�NOT� IN� USE��0UR�
HYPOTHETICAL� USER�MIGHT�DECIDE�TO�
MAKE� USE�OF�THE�EXTRA�CHANNEL�VOICE�
SLOT�TO� INCLUDE�A� SECOND�VIOLIN�SOUND�
HOPING�TO� �THICKEN�UPk 
� THAT� IS�
HARMONICALLY�ENRICH
� THE�ORIGINAL�
VIOLIN� SOUND�

5HIS� IS�VERY�EASY�TO�DO�AND� IN� THE�
ABOVE�EXAMPLE� IT�WOULD�JUST� INVOLVE�
COPYING�THE�EXISTING�.*%*�CHANNEL� ��
TO�A� SPARE� SEQUENCER�TRACK�AND�THEN�
RE�CHANNELLING�THE� NEW�TRACK�SO�THAT�
ALL� CHANNEL� ��EVENTS�WERE�CONVERTED�
TO�CHANNEL���EVENTS�� *F�THE�TWO

VOICES�THEN�SOUNDED� TOO� SIMILAR�TC�
BE�DISTINGUISHABLE� SOME�EXTRA�EDI�
COULD� BE�DONE�� �A�SMALL� TIME�DELA�
	USUALLY�CALLED� A�TIME�SHIFT
�COULD� *�
ADDED�TO�ONE�OF�THE�TRACKS
� OR�THE�
SECOND�VIOLIN�TRACK�COULD�BE�
TRANSPOSED�UP�OR�DOWN�AN�OCTAVE��
4OME�SEQUENCERS�WILL�EVEN� LET�YOI�
ADD�SMALL� RANDOM�VARIATIONS�TO�TH��
NOTE�TIMING�SO�THAT�THE� SECOND� TRA�
BEGINS�TO�SOUND�MORE� LIKE� A� SECOR�
MUSICIAN� TRYING�TO� PLAY� IN� UNISON�

5HIS�TYPE�OF�PROCESS�FORMS�THE�
BASIS�OF�SOMETHING�CALLED� jSOUND�
LAYERING�� AND� IT�S�A�TRICK�WHICH� HAS�
BEEN� USED� IN�STUDIOS� FOR�YEARS�TO�
IMPROVE�WEAK�SOUNDING�VOICES� 	THI�
INCLUDES�THE�VOICES�OF�VOCALISTS�AS�
WELL� AS� INSTRUMENTS
��8ITH� THE�.*$�
SEQUENCER
� INSTRUMENT�SOUND�
LAYERING�CAN� NOW�BE�DONE�WITH�
ALMOST�NO� ADDITIONAL� EFFORT�AT�ALL�� ��
COMPLETE�TRACK�CAN� BE�COPIED
� REd
CHANNELLED� AND�MODIFIED�WITHIN�A�
COUPLE�OF�SECONDS�AND�WHEN�A�
SEPARATE�SOUND�MODULE� IS� BEING�
USED� TO�GENERATE�THE� LAYERED�VOICE�
IS�POSSIBLE�TO� USE�THE� SEQUENCERkS�
PROGRAM�CHANGE�EDITING�FACILITIES�T��
STEP�THROUGH
� AND� 	BY�PLAYING�THE�
SEQUENCE
� LISTEN�TO
� LOTS�OF�POTENTI�
LAYERING�VOICES�WITHOUT�EVER�LEAVING�
THE�SEQUENCER�

0F�COURSE� IN� THE�OLD�DAYS�THES��
SORTS�OF�TRICKS�WERE�ONLY�AVAILABLE� I�
THE�STUDIO��0NLY�THE�3ICK�8AKEMAR�
TYPE�MUSICIANS�	WHO�USED� UP�TO�HS�
A�DOZEN�SYNTHESIZERS� AT�THE�SAME�
TIME
�COULD�DUPLICATE� IT�DURING�A� LIV��
PERFORMANCE�� /OWADAYS�ANYONE�CA�
IMPROVE�THE�SOUND�OF�THEIR�SYNTHS�
USING�THESE�TYPES�OF�VOICE� LAYERING�
TECHNIQUES�

4/�&).)3(���
5HATkS� ABOUT� IT�FOR�THIS�MONTH��:OUk�
FIND� PLENTY�OF�OTHER�EDIT�ORIENTED�
DESCRIPTIONS� IN�YOUR�OWN�SEQUENCEI�
MANUALS� AND�THESE�WILL� PROVIDE�
RATHER�MORE� jSEQUENCER�SPECIFICk�
INSIGHT� INTO�THE�GENERAL� ISSUES� *�VE�
TALKED�ABOUT�IN�THIS�MONTHkS�
INSTALMENT�� *N� THE� NEXT� ISSUE� *kLL� BE�
TALKING�ABOUT�PERCUSSION�AND
� AMOI�
OTHER�THINGS
� *k LL� SHOW�YOU� HOW�THE�
SEQUENCER�CAN�BE� USED�TO�CREATE�
DRUM� PARTS
� IE� PERCUSSION�ACCOMd
PANIMENT
� FOR�THE� REST�OF�YOUR�.*%*�
MUSIC�� ��

0@><I��L9�OFFERS�SOPHISTICATED�CONTROL�OVER�YOUR�MUSICAL�DATA��$REATING�A�
CRESCENDO
� FOR�EXAMPLE
� IS�AS�SIMPLE�AS�SKETCHING�ONE� IN�WITH�YOUR�MOUSE�
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/OT�UNTIL�YOU�HAVE�SEEN�WHAT�S�ON�THE�COVER�DISK�OF�THE�+ANUARY� �����
ISSUE�OF�"MIGA�'ORMAT�	OUT�MID�%ECEMBER
��:OU�HAVE�BEEN�WARNED�

(AJITS�.USIC�4OFTWARE�WOULD�LIKE�TO�WISH� ALL�"MIGA�4HOPPER�READERS
��/�+2�&�++2��!+",-&�,�
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���P�PER�MIN�A LL�OTHER�TIMES

6PGRADE�YOUR�"MIGA�FROM����,�TO���.B�OF�MEMORY�FOR�JUST�_������
41&$*"-�&9$-64*7&�0''&3��

*F�YOU�SUBMIT�YOUR�COMPUTER�TO�OURSELVES�FOR�REPAIR
�ENCLOSING�THIS�
ADVERT�ALONG�WITH�JUST�AN�ADDITIONAL�_��
�WE�WILL�SUPPLY�AND�FIT�A����,�
� �� MEMORY�EXPANSION�AT�NO�EXTRA�COST�� � � * � i
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$OMPLETE�WITH�LABELS�
�������������������������������������������������������������� _�����
��������������������������������������������������������������� _�����
��������������������������������������������������������������+�����
�������������������������������������������������������������� _�����
3AINBOW�PADS
��EACH�OF�SIX�COLOURS�	��
�������������������������������I�����
���EACH�OF�SIX�COLOURS�	��
������������������������������_�����
���EACH�OF�SIX�COLOURS�	���
��������������������������� ������

" M IG A �H A R D �D R I V E S
$OMMODORE�"������.B��,B�3".���������������� _������
$OMMODORE�"������.B���.B�3".������������_PHONE
$OMMODORE�"������.B��.B�3".�	FITTED
������_������
(741����.B�ON�OFF�SWITCH��,B�3".��������������_������
(741��	EXPANDABLE�UP�TO��.B
������������������_PHONE
(741����.B��,B�3".������������������������������_������
4UPRA����91���.B����.B�3".�FITTED��������������_������
4UPRA����91���.B��.B�3".�FITTED��������������� _������
4UPRA����91���.B����.B�3".�FITTED�������������_������
4UPRA����91����.B��.B�3".�FITTED���������

.ODEMS
4UPRA.ODEM������������������������������������������ _������
4UPRA.ODEM������./1�	./1����
����������������_������
4UPTA.ODEM������1LUS�	./1��7��BIS�����������_������
4UPRA.ODEM������1LUS�	7���./1�7��BIS
���� I������
ALL�MODEMS�COME�WITH�'3&&�34����LEAD�� �,�$OMM�SOFTWARE

0CPGNFCP?JQ
$OMMODORE�"�����95�BRIDGEBOARD�������������� I������
$OMMODORE�"�����"5�BRIDGEBOARD�������������� +&������
$OMMODORE�"����������������INTERNAL�GENLOCK_������
$OMMODORE������DISPLAY�ENHANCER�����������	REQUIRES
MULTI�SYNC�MONITOR
������������������������������������ _������
$UMANA�EXTERNAL�DISK�DRIVE����������������������������_�����
4UPRA3".����39�SLIMLINE�MEMORY�EXPANSION��6SES�
EXPANSION�PORT�WITH�BUS�PASS
�THROUGH�TEST�MODE�SOFTWARE
ON�OFF�SWITCH�
�.B�EXP�WITH��.B�INSTALLED�����������������������
4UPRA3".����39�WITH��.B�INSTALLED�����������
4UNRA3".����39�WITH�4.H�INSTALLED�����������
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0PTICAL�MOUSE���������������������������������������������_�����
)IGH�QUALITY�&URO�N�
1HANTOM�4.15&GE

E�45�"MIGA������������������������
	OR������������ ��������������_������

0PGLRC
NE�WITH�A�FREE "MIGA�DRIVERS�DISK�

���������������������� _����
"LL�OUR�PRINTERS�COME�V
*NKS�FOR�+9�����������
�/EW��4TAR�-$����
5HIS�IS�THE�GREAT�NEW�PRINTER�TO�FOLLOW�THAT�SUPERB�CLASSIC
�
THE�-$���
�/EW�FEATURES�INCLUDE����CPS�DRAFT�� ���CPS�NLQ
�
MONO
���FONTS
�FRICTION�� �TRACTOR
�PAPER�PARK
�AUTO�LOAD�
_�������
4TAR�-$����
$OLOUR�MONO
���PIN
���CPS�NLQ����CPS�DRAFT�HI�SPEED�
DRAFT����CPS
���,B�BUFFER
�FRICTION�� �PUSH�PULL�TRACTOR

o�� @@@@ LAS

4TAR�*!
������
!LILRO�� �JLKL�����MFK����@MP�KIN�� ����@MP�AO>CQ�� �EF�
PMBBA�AO>CQ����@MP���)?�?RCCBO��BUM>KA>?IB�QL���)?�����
CLKQP��LMQFLK>I�CLKQ�@>OAP��COF@QFLK�MRPE�LO�QO>@QLO�MRII��
_�������
4TAR�*!
����
+LKL�����MFK����@MP�KIN�����@MP�AO>CQ����CLKQP��LMQFLK>I
CLKQ�@>OAP��M>MBO�M>OH��BU@BIIBKQ����MFK������������_������
�,BT��1Q>O�.OL
QL
@LI�PBOFBP�
4TAR;"����
!LILRO�JLKL����@MP�KIN�� ����@MP�AO>CQ�����@MP�EF� =�
PMBBA�AO>CQ����)?�?RCCBO����OBPFABKQ�CLKQP��COF@QFLK�MRPE� c�
QO>@QLO��>AS>K@BA�M>MBO�M>OH��>RQLIL>A����VB>O�LK
PFQB
WARRANTY���������� ������������������ ����������������������_������
4TAR�;"�9#������
!LILRO�� �+LKL�����MFK��PRMBO�IBQQBO�NR>IFQV�TFQE����MFK�
CB>QROB����1*/�CLKQP�����*/�CLKQP����-@MP�'N�� ����@MP
AO>CQ����)?�?RCCBO�����������������������������������������������������
����������������������������������������������������������� _PHONE
4EIKOSHA�1.
�������J>WFKD�MOF@B��PRMBO?�MOFKQBO�����
@MP�AO>CQ�����@MP�KIN��.>MBOM>H	������������������������������
1BFHLPE>�*2
������MFK�KLQB?LLH�MOFKQBO��>J>WFKD�PFSB
�PFQP�RKABO�>�I>MQLM	����������������������������������������� _������
4EIKOSHA�1.
�����.>O>IIBI��PBOF>I��FKQBOC>@B��.>MBOM>H�
��)�?RCCBO������@MP�AO>CQ�����@MP�KIN�����������������[������
4EIKOSHA�1*
�����
MFK������@MP�AO>CQ�����@MP�KIN����)�
?RCCBO�����U����AMF�DO>MEF@P�>KA�>�ELPQ�LC�CB>QROBP���
PRMBO?�MOFKQBO�LKIV������������������������������������������ _������
$ITIZEN����%�������������������������������������������� _������
$ITIZEN����%����������������������������@���������������_������
$ITIZEN�1TFCQ���������������������������������������������������_������
$ITIZEN�1TFCQ��������������������������������������������������������
$OBB�@LILRO�HFQ�TFQE�1TFCQ�MOFKQBOP��TLOQE�_�����
$OMMODORE�+.1�����FKHGBQ��������������������������_������
$OMMODORE�+.1������MFKJLKL�����������������_������
$OMMODORE�+.1�����!���MFK�@LILRO�������������� _������

41&$*"-�0''&3
1RMTER1AK�@LJMOFPFKD�LC��@>?IB������PEBBQP�LC�M>MBO��
MOFKQBO�PQ>KA��,LOJ>IIV�[�������TEBK�LOABOBA�TFQE�>KV�
MOFKQBO��LKIV�������������������������������������������������������_�����

7D�RSNBJ�@ �ETKK�Q@MFD�N E�ANNJR��INXRSHBJR��
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S�@MC�SQ@CD�NQCDQR�VDKBNLD



)#I?�

W

K R

MSTAIkS�
!"24

1 �%%��"� * � + �� % .

+RIQFJBAF>�PVPQBJ�CLO�QEB�ELJB

f!�LCU �BGKCLQGML� 
�! �LCU � JMU CP�NPGAC��
4FC�S JRGK ?RC � GL� FMKC�CL RCPR? GLK CLR�?LB �

CBSA?RGML
% * � ( 1  ! /

!" 24 ����������������������������������������������
�& 2 % % � 7CJAMKC��!�ESGBC�RM�#$46��T?JSC	��� ��� �
& 2 % % � ,CKKGLEQ��!PA?BC�AJ?QQGA	��T?JSC	��� ��� �
& 2 % % � (SRAFGLQML�Q�%LAWAJMNCBG?��T?JSC	��� ��� �
) L A � � )LDP?
2CB� 2CKMRC�#MLRPMJ�

+ECP

0 ? A I � T ? J S C � �� Z � � � � � � � 7 W � � � / �

+ K?<I��  02 �0@KC<J
"NIMATE�$OLOURING�#K��������&DUCATION

r� "�#UN�FOR�#ARNEY�	���
���������
#ARNEY�#EAR�(OES�TO
4CHOOL� 	���
������������������ �����
$INDERELLA�	��
������������� �����
'UN�4CHOOL���	���
�������� �����
-57�&NGLISH������������������ �����
.Y�1AINT�	���
��������������� �����
1APER�#AG�1RINCESS�	��
�������

-TRHB
$%�3EMIX�������������������� �����
DUSIC�.AKER��������������� �����

I�.USICOLOUR����������������� 5�#�"

"RTS���-EISURE
8OMEN�IN�.OTION�������� �����
5REES
�4HRUBS
�$ONIFERS��������
*NDOOR�1LANTS���������� �����������

&NTERTAINMENT
#ATTLESTORM������������������� �����
$LASSIC�#OARD�(AMES���������
%EFENDER�OF�THE�$ROWN��������
'ALCON�������������������������� �����@
$ASE�OF�(AUTIOS�$ONDOR������
#ATTLE$HESS������������������ ������ �
4IM�$ITY������������������������ �����
1RO�5ENNIS�5OUR�**��������� �����
1SYCHO�,ILLER���������������� �����
4HERLOCK�)OLMES���������� �����
4PIRIT�OF�&XCALIBUR��������� �����?
5EAM�:ANKEE���������������� �����

5HIS�IS�A�SMALL�LIST�
OF�TITLES�AVAILABLE�

'ULL�LIST�IS�SENT�W ITH�ORDERS�������� ���� � ��
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+RPF@�+LRPB�
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�
� ��OPERATING�MANUALS
�
� ��.B�BUILT�IN�DISK�DRIVE
�
� $OMMODORE�MOUSE�POINTER
�
� #UILT�IN�,ICKSTART�����OR����
��� 57�.ODULATOR
�
� #UILT�IN�SPEECH�SYNTHESIS�
����������COLOURS
�
� 1OWER�SUPPLY

��� ���,B�3".�OR��.B�BUILT�IN�
+0��8ORKBENCH�����OR�����
� �
�5UTORIAL�DISK
��
�&XTRAS�DISK�����OR����
��
�%IGITAL���CHANNEL�STEREO
��
�#UILT�IN��NOTEPAD��SIMPLE�W�P
��
�"MIGA�#"4*$�LANGUAGE
��
�/ECESSARY�CABLES

A C5O�
O RDER

ST�TELEPHONE�OUR�SALES�HOTLINE�
IMBER�� ��������������AM�TO�

PM��2UOTE�YOUR�FULL�NAME�AND�
+DRESS
�YOUR�"CCESS�� �7ISA�� �
REDITCHARGE�NUMBER
�ALONG�WITH�
�UR�REQUIREMENTS��*NCLUDE�YOUR�
LYTIME�TELEPHONE�NUMBER��0R

�ND�YOUR�PERSONAL�� �BUILDING�
�CIETY�CHEQUE�� �BANKERS�DRAFT
�
ITH�FULL�DETAILS
�TO�OUR�MAIL�ORDER�
JDRESS��6NIT�� 
��A�4TATION�-ANE
�
LOMCHURCH
�&SSEX
�3.����+-�"LL�
RICES�ARE�INCLUSIVE�OF�7"5��
o o o o o o o o o o o o o

7OUCHERS�

UR�DELUXE�GIFT�VOUCHERS�CAN�BE�
ASILY�USED
�JUST�PHONE�OUR�SALES�
UMBER�� ��������������5O�
URCHASE�A�GIFT�VOUCHER
�CALL�OUR�
ALES�TEAM��*F�YOU�HAVE�RECIEVED�A�
EE�GIFT�VOUCHER�FROM�US�	�� PER

SALE

�IT�CAN�ONLY�BE�USED�ON�GOODS�
WHOSE�TOTAL�VALUE�EXCEEDS�_���
EXCLUDING�POSTAGE��
o o o o o o o o o o o o o o

#ACKUP� SERVICE
8E�HONOUR�THE�WARRANTY�S�AS�GIVEN�
BY�THE�MANUFACTURER
�SUBJECT�ONLY�
TO�PROOF�OF�PURCHASE��8HERE�"TARI�
HARDWARE�HAS�FAILED�IN�THE�FIRST����
DAYS
�WE�WILL�EXCHANGE�THAT�ITEM�
WITH�A�NEW�REPLACEMENT��"FTER����
DAYS�EQUIPMENT�WILL�BE�REPAIRED��
o o o o o o o o o o o o o o

$OLLEC TIONS �
7ISITORS�ARE�WELCOME�AT�OUR�RETAIL�
SHOWROOM�AND�COLLECTIONS�CAN�BE�
ARRANGED�WITH�DISPATCH�MANAGER� �
PHONE��������������
o o o o o o o o o o o o o o
'INANCE� � � $ REDIT� FA C ILITIE S �
"LL�ADVERTISED�PRODUCTS�OVER�_����
CAN�BE�PURCHASED�ON�OUR�
$REDITCHARGE�STORE�CARD
�TAILORED�TO�
YOUR�NEEDS��"13�������	VARIABLE
�

'ULL�WRITTEN�DETAILS�AVAILABLE�ON�
REQUEST��4UBJECT�TO�STATUS��'INANCE�
IS�FOR�6,�MAINLAND�RESIDENTS�AND�
#'10�1ERSONAL�ONLY��:OU�MAY�USE�i�
ANY�-OMBARD�$REDITCHARGE�CARD�FOR�
PURCHASE
�SUBJECT�TO�CREDIT�LIMIT��
o c o o o o o o o o o o o o
%ELIVERY�� $ARRIAGE� CHARGES�
1LEASE�ADD�_��PER�ORDER�FOR�
POST�PACKING��4OFTWARE
�BOOKS
�
CARTRIDGES�_�����PER�ITEM
�LARGER�
ITEMS�UP�TO���,G�ARE�SENT�INSURED�
POST�� �COURIER�SERVICE��/EXT�
WORKING�DAY�_������0RDERS�OVER�
_����NOT�SENT�BY�COURIER�ADD�_���
4PECIAL�4ATURDAY�DELIVERY�CAN�BE�
ARRANGED��"LL�ORDERS�RECIEVED�BY�
���PM�WILL�BE�DISPATCHED�SAME�
DAY�SUBJECT�TO�AVAILABILITY
�OR�
UNLESS�OTHERWISE�INSTRUCTED
�I�E��
#IRTHDAY�PRESENT
�ETC��"LL�ABOVE�6,�
MAINLAND�ONLY��	&XPORT
�#'10
�
$HANNEL�*SLES�DETAILS�ON�REQUEST
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0OF����
������D �NO ���O���)+/ �FROM�.ANDARIN� ��
THE�PROGRAMMING�LANGUAGE�THAT�TOOK�THE�"MIGA�
WORLD�BY�STORM
� <MG8: ���FROM�)I4OFT�� �THE�
ASSEMBLER�THAT�S�USED�BY�THE�PROFESSIONALS��.<8C

 <CLO<�,8@EK����AND�LETS�YOU�DESIGN
�BUILD�AND�FLY�
YOUR�OWN�BUTTERFLY


BRAND�NEW�WORD

rr� �

WILL�ALSO�GET�A�VOUCHER�ENABLING�YOU�TO�BUY
3FI;NFIK?�TOR�JUST�_������� �THAT�S�A�SAVING�OF�_���
ON� IT�S�NORMAL�PRICE��4&26&/$&3�0/&�*N�ISSUE���

o� � � � � � ��� �

PROGRAM�FROM�(AJITS�.USIC�4OFTWARE��IT�HAS�TO�BE

"MIGA���8HY�NOT�FIND�OUT�FOR�YOURSELF�AND�TAKE�
�� r� �r

�

/<HL<E:<I�+E<���
�%�$0/4536$5*0/�,*5�* F �� 
I�� ) �) � 
7�* * �6�0�TO�
CREATE�YOUR�OWN�THREE�DIMENSIONAL�WORLDS�THEN�

r� �� ���� �� r
rrrr��� 
� �

DIMENSIONAL�GAMES�� �WITHOUT�A�SCRAP�OF
r

�� �&(58b ��T
� �� rr� �V��� V�
)".�PAINTING�ARENA�LOOKS�SET�TO�UPSET�THE

FACILITIES�OUT�FOR�YOURSELF�WITH�THE�DEMO�VERSION��
:OU�CAN�WRAP�BRUSHES�ON�TO�THREE�DIMENSIONAL

BLENDING�TWO�IMAGES�
�

�
�

4UPERBASE�IS�A�FULIY�REIATIONAI�SYSTEM�WITH�ITS�OWN�
PROGRAMMING�LANGUAGE
�AND�WITH�IT�YOU�CAN�SET�UP

�� #UYING�A�PRINTER�PLUS� REVIEWS�OF�1RO���
�3EAL��%
�
8ORDWORTH
�5&9
� *MAGINE�AND�4UPERBASE���

) \� � � "MIGA�"NSWERS�SPECIAL�PLUS� REVIEWS�OF
4PECTRACOLOR
�4UPERBASE��
�5OUCH�6P
�"CTION �
3EPLAY
�7IDEO$ENTER�1LUS�AND�MORE�

� � #UYING�A��%�GRAPHICS�PACKAGE
�PLUS�SETTING�UP�A�
%51�SYSTEM
� LEARNING�#"4*$�AND�A�NEW�SERIES�ON�
.*%*�MUSIC��8ITH� REVIEWS�OF�7ISTA�1RO�AND�A�FONT�
DESIGNER�

,?QR�AF?LAC�?R�RFGQ�NPGAC� � � � � � Q?TC���N�?L� GQQSC�ML�RFC�PCR?GJ�NPG�
����� �# #% � # ����� � ���

�

�

#UYING�A�PAINT�PACKAGE�PLUS�REVIEWS�OF�
PAGESTREAM
�$OLOURPIC
�4EQUENCER��
�,$4�
1OWERBOARD
�AND�4CALA�

"CCELERATING�THE�"MIGA�PLUS� REVIEWS�OF�#ARS���
1IPES
�%AATASCAN
�"5ONCE
�%YNA$"%%�AND�#ASIC�
LANGUAGES�

�o �o o �o�?:�OEK�C?II�J>;I;�"IIK;I
)QQSC� �� GQ�?JPC?BW�QMJB�MSR��QM�EP?@�RFC�PCQR�UFGJC�RFCW�PC�QRGJJ�
?T?GJ?@JC��5QC�RFC�DMPK�MNNMQGRC�RM�AJ?GK�WMSP�@?AI�GQQSCQ�MD�!KGE?�
3FMNNCP��Z�����C?AF�GLAJSBGLE�NMQR�?LB�N?AIGLE�
�ED�J�C?II�7DO�CEH;�
7FGJQR�WMS�?PC�QCLBGLE�MDD�DMP�RFCQC�GQQSCQ�BMCQL�R�GR�K?ICQ�QCLQC�RM�
QS@QAPG@C�LMU�QM�WMS�BML�R�KGQQ�?LW�KMPC�@?PE?GLQ��&MP�HSQR�Z������
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� LTHOUGH�MOST�SCHOOLS�
NOW�APPARENTLY�BRISTLE�
WITH�COMPUTERS
� THE�
AMOUNT�OF�HANDS�ON�TIME�

FOR�ANY�PARTICULAR�CHILD� IN�SCHOOL�
REMAINS�STRICTLY�LIMITED�

3ECENTLY� *� TOOK�A�CLASS�OF�EIGHT��
YEAR�OLDS�FOR�A�COUPLE�OF�AFTERNOONS
�
UPDATING�THE�DATABASE�WHERE�THEY�
HAD�STORED�PERSONAL� AND�FAMILY�
DETAILS�TOGETHER�WITH�FAVOURITE�FOODS�
	MAINLY�BURGER�AND�CHIP�S�
�� %URING�
THE�TIME� IT�WAS�VIVIDLY�CLEAR�WHICH�
CHILDREN� HAD� REGULAR�USE�OF�A�
COMPUTER�AT�HOME��8HILE�NOT� ��
PARTICULARLY�QUICKER�AT�THE�ACADEMIC�
TASK�THAN�THE�OTHER�CHILDREN
�THE�
HOME�USERSk� CONFIDENCE�WITH�THE�
KEYBOARD�AND�GENERAL�OPERATION�OF�
THE�MACHINE� 	3.�/IMBUS�1$
�SHONE�
THROUGH��8ITH�SOME�TIME� LEFT�AT�THE�
END�OF�THE�SESSION�SEVERAL�CHILDREN�
GATHERED� ROUND�TO� PLAY�THROUGH�A�TEXT�
ADVENTURE��"GAIN�THE�SAME�GROUP�OF�
EXPERIENCED�CHILDREN�SHONE� IN�THEIR�
QUICK�GRASP�OF�THE� PRINCIPLES�
INVOLVED
� AND�THE�SUGGESTIONS�THEY�
MADE�FOR� INPUTS�TO�TRY�

0N�ENQUIRING���DISCOVERED�THAT�
FEW�OF�THE� �EXPERIENCEDk� USERS�HAD�
BEEN�EXPOSED�TO�ANYTHING�BUT�SHOOT��
EM�UPS�AT�HOME�� )OWEVER�THAT�
LIMITED�EXPOSURE�HAD�GIVEN�THEM�
BOTH�THE�CURIOSITY�TO�FIND�OUT�WHAT�
ELSE�COMPUTERS�COULD�DO
� AND�THE�
CONFIDENCE�TO�EXPERIMENT�BY�TRIAL� AND�
ERROR�� �ONE�OF�THE�BEST�WAYS�TO�
LEARN�ANYTHING�

"S�PARENTS�WE�NEED�TO�APPROACH�
THE�"MIGA�AT�HOME�FROM�TWO�ANGLES��
'IRST�WE�MUST�GIVE�CHILDREN�
CONFIDENCE� IN� HANDLING�THE�MACHINE
�
AND�SECOND�WE�NEED�TO�CHANNEL�THEIR�
PROGRAM�CHOICE�TOWARDS�MIND��
EXPANDING�RATHER�THAN�
MIND�DEADENING�PROGRAMS��8HILE�THE�
LATEST�SHOOT�EM�UP�WILL�DEAL�
EFFECTIVELY�WITH�THE�FIRST�GOAL
� IT�FAILS�
ABYSMALLY�ON�THE�SECOND��5HE�
PROBLEM�WITH� ATTAINING�THE�SECOND�
OBJECTIVE� IS�THAT�CHILDREN�HAVE�
GENERALLY�HAD�ENOUGH�OF�lBORING�
LESSONSkk�WHEN�THEY�COME�HOME�
5HE�KIDS�WOULD�FANCY�A�TEDIOUS�
DRILLING�PROGRAM�ABOUT�AS�MUCH�AS�A�
WET�WEEKEND
� AND�WOULD� RATHER�CURL�
UP�TO�WATCH� )>B@A;HN KL 


$HOOSING�EDUCATIONAL� SOFTWARE� IS�
A�MATTER�OF�GRABBING�THEIR�INTEREST�
FIRST
� THEN� LOOKING�AT�THE�EDUCATIONAL�
CONTENT�OF�A�PACKAGE�SECOND�� #OTH�
FACTORS�ARE� IMPORTANT
� BUT�PARENTS�
AND�CHILDREN� DO�TEND�TO�HAVE�
OPPOSING�PRIORITIES�

5HE�PROGRAMS�TESTED�THIS�MONTH�
FALL� RIGHT�IN�THE�MIDDLE�AND�AT�BOTH�
ENDS�OF�THE�FUN�V�WORK�RANGE��5HE�
!NG� . <AHH E�SERIES� IS� INTENDED�TO�GRAB�
FIRST�AND�EDUCATE� LATER
�WHILE��:<D� MH �
�:L B< L �PROVIDES�SHEER�DRILL�� *N�THE�
CENTRE� LIES�( : MA L ��=O>G MN K> �WHICH�
USES�ALTERNATING�DRILL� AND�GAMES�

5HE�!NG� . <AHH E� SERIES�NOW� IN� ITS�
FOURTH� INCARNATION
�THOUGH� ONLY�THE�
THIRD�ON�THE�"MIGA
� HAS�PROVED

8HILE�OUR�TESTERS�DEALT�WELL�W ITH�ALPHABETICAL�SKILLS
�A� LATER�STAGE�OF�TESTING�
KNOWLEDGE�OF�SQUARE�ROOTS�WAS�FE LT�TO�BE�A� LITTLE �TOO�COMPLEX

EXTREMELY�POPULAR�IN�THE� PAST�WITH�
PARENTS�AND�CHILDREN� ALIKE��&ACH�
PACKAGE�CONSISTS�OF�SIX�DIFFERENT�
GAMES
� BETWEEN�THEM�COVERING�A�
RANGE�OF�/ATIONAL�$URRICULUM�
OBJECTIVES��5HE�ACTIVITIES�ARE�
PRESENTED�VIA�CUTE�CHARACTERS�WITH�
WHOM�CHILDREN�QUICKLY� IDENTIFY��"LL�
CONTROLS�	MAINLY�MOUSE
�CURSOR�KEYS
�
<3&563/>�AND� <41"$&>
�ARE�SIMPLE�
ENOUGH�FOR� LITTLE�SUPERVISION��
&UROPRESS� HAVE�MANAGED�TO�COME�UP�
WITH�A�WHOLE�NEW�RANGE�OF�SETTINGS�
FOR�THE�ACTIVITIES
� BUT�THERE� IS�A�MAJOR�
AND�PERHAPS�FATAL� FLAW� IN�ALL�THREE�
PACKAGES�� �THEY�ARE�SIMPLY�TOO�HARD�
FOR�THE�SUGGESTED� AGE� RANGES�

.Y�TESTERS�COVER�A�WIDE� RANGE�OF�
AGES�AND�ABILITIES��"LL� ARE�FAIRLY�
COMPETENT�WITH�COMPUTING�IN�
GENERAL
� IN� PARTICULAR�THE�"MIGA
� AND�
NEED� LITTLE� IF�ANY�HELP�WITH�OPERATING�
AND� LOADING�INSTRUCTIONS��5HEY�CAN�
GET�ON�WITH�THE�GAMES�WITH� NO�
DISTRACTIONS�� 6NFORTUNATELY
� THEY�
COULDNkT �HANDLE�THE� LEVEL� OF�DIFFICULTY�
SET�BY�THE�GAMES�THEMSELVES��8HAT�
APPEARS�TO�HAVE�HAPPENED� IS�THAT�
TOPICS�WHICH� ARE�EXPECTED�TO�BE�ONLY�
APPRECIATED�AT�PARTICULAR�LEVELS
� HAVE�
BEEN�ATTACKED�AS� IF�THE�CHILD� IS

ALREADY�COMPETENT�AND� READY�FOR�
THE�NEXT�STAGE��5HIS� IS� NOT�USUALLY�
THE�CASE�

"�GOOD�EXAMPLE�OF�THE�DIFFICULTY�
LEVEL� IS�THE�HIGHEST�STAGE� IN�
� :LD> M; : EE��� �TO��� PACKAGE
��"�CHILD�
IS�ASKED�TO�WORK�OUT�THE� RULES�
APPLYING�TO�A�SEQUENCE�OF�LETTERS�OR�
NUMBERS�AND� SUPPLY�THE�MISSING�
ENTRY�� *�D� BE� INTERESTED�TO�KNOW�HOW�
MANY�SEVEN�YEAR�OLDS�COULD�EVEN�
RECOGNISE� Z � �� �
��
� ��
� ��
� ��m�AS�
BEING�SQUARES�OF��
� �
� �
��
� �
���
LET�ALONE�FIGURE�OUT�THE�NEXT� IN�
THE�SEQUENCE�

"NOTHER�SEQUENCE�HAS�PAIRS�OF�
LETTERS
� THE�FIRST�OF�EACH� PAIR�GOING�
ONE�WAY�THROUGH�THE�ALPHABET�AND�
THE�SECOND�THE�OTHER�WAY��.Y�SEVEN�
AND�EIGHT�YEAR�OLDS�WERE�TOTALLY�
STUMPED
� AND�SO�WAS�THE�SECOND�
YEAR�SENIOR�PUPIL� FROM� NEXT�DOOR��5HE�
MANUAL�STATES�THAT��4EVERAL� OF�THE�
SEQUENCES���� MAY�PROVE�DIFFICULT�FOR�
SOME�CHILDREN�� %ESPITE�THIS�THEY�
SHOULD�HAVE�NO�PROBLEM� IN�
COMPLETING�EACH�GAME�AS�A�FULL�ONd
SCREEN�EXPLANATION� IS�GIVEN�FOR�THE�
RELEVANT�SEQUENCE�WHEN�A�CHILD�
ENTERS�AN� INCORRECT�ANSWER�m� 1HOOEY��
*T�S� NO� USE�JUST�TELLING�A�CHILD�THAT�THE

4@BJKHMF�SGD
@FD
F@O
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F:DAG9:�;FE�B357E

CORRECT�ANSWER�INVOLVES� A�SERIES�OF�
SQUARES�WHEN�THAT�CHILD�ONLY�
UNDERSTANDS�THE�WORD� kkSQUARESm�AS�
SHAPES
� NOT�NUMBERS�

"NY�PARENT�CONTEMPLATING�THE�
PURCHASE�OF�A�!NG� . <AHH E�� �PACK�
SHOULD� ASK�THEIR�LOCAL�DEALER�FOR�A�
DEMONSTRATION� FIRST�	WITH�THEIR�CHILD�
ACTUALLY�USING�THE�PACKAGE
�� *GNORE�
THE�ACTUAL� AGES�ON�THE�BOXES��5HE���
TO���PACKAGE�CHALLENGES�JUNIORS� AND�
��TO����CHALLENGES�SENIORS�� )AVING�
SAID�THAT
� PICK�THE�RIGHT�PACKAGE�AND�
YOUR�CHILD�WILL� HAVE� LOTS�OF�FUN�� �AND�
REVISION
� BUT�DON�T�EXPECT�THE�
PROGRAMS�TO�TEACH�NEW�CONCEPTS��"LL�
THE� !NG� . <AHH E�PACKAGES�	VERSIONS
�
� ��AND��
�ARE�EXCELLENT�VALUE�FOR�
MONEY�AND�A�GOOD�HALFWAY�STAGE�
BETWEEN�SHOOT�EM�UPS�AND�DRILLERS�� �
BUT�CHECK�THEIR�SUITABILITY�FOR�YOUR�
CHILD� BEFORE�BUYING�

&3��	6/%&3��
�
PRE�AND�EARLY�SCHOOL
5HIS� IS�UNDOUBTEDLY�THE�BEST�IN�TERMS�
OF�AGE�ABILITY�TARGETTING�� &ACH�OF�THE�
ACTIVITIES� IS� IDEAL�FOR�THE�CHILD�TO�SIT�
WITH�AN�ADULT�	OR�OLDER�SIBLING
��"CTION�
ON�SCREEN�NEEDS�CAREFUL�
DEMONSTRATION�FOR�THE�YOUNGEST�
CHILDREN
� EXPLANATION�FOR�THOSE�
SLIGHTLY�OLDER
� AND�TODDLER�INTERACTION�
FOR�THE�OLDEST��5HE�SIX�GAMES� INCLUDE�
A�VERY�SIMPLE�PAINTING�PROGRAM�WHICH�
IS�ANONYMOUSLY�KEYBOARD�DRIVEN��
7ARIOUS� KEYS�GIVE�DIFFERENT�EFFECTS�
WHEN�PRESSED�AND�THE�YOUNGER�
TESTERS�FOUND�THE�UNCERTAINTY�OF�WHAT

".*("�4)011&3�o �*446&���o �+"/6"3:������ ���
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0<;;P�J��FFBJ�DEALS�WITH�MATHEMATICAL�SKILLS��)ERE�S�HOPING�THE�RATHER�CUTE�
GRAPHICS�WON�T�DISTRACT�FROM�THE�SOFTWARE�S�MAIN�PURPOSE

TO�EXPECT�AN�ADDED�SPICE��0LDER�ONES�
WANTED�A� LIST�OF�WHAT�EACH�ONE�DID�� �
PERHAPS�A� USEFUL� INDEXING�EXERCISE� IN�
ITSELF��4TILL�ON�THE�PAINTING�THEME
� BUT�
MORE�STRUCTURED� IS� />==R �L �#HNL> �
WHERE�CHILDREN� ARE�ASKED�QUESTIONS�
ABOUT�VARIOUS�COLOUR�CHOICES�

$OUNTING�AND�EARLY�SUMS�ARE�
COVERED� IN�� == BMBHG �WHICH� COMBINES�
DELIGHTFUL� ANIMATION�WITH�THE

* kM�ALWAYS� IN TE RESTED� TO �HEAR�
YOUR�NEWS�AND�VIEWS�WHETHER�
I T kS� AN�EDUCA TIONAL� PROGRAM�OR�
GADGET�YOU� FIND� USEFUL� OR�
V IO LEN T�D ISAGREEMENT�W ITH �MY�
OPINION��8 RITE �TO �ME�A T�"MIGA �
4HOPPER�OR�	 I F �YOU kRE� RO LLING � IN�
THE � READIES
�� &�MAIL�ME�AS�
PEEWEE� !� C IX �WHERE� *� HAUNT�
A LL� THE �"M IGA� CONFERENCES� *�
CAN� FIND� INC LUD ING �OUR�OWN�� �
"M IGA�4HOPPER�

RECOGNITION�AND�CORRELATION�OF�
NUMERALS�AND�QUANTITIES��"LSO�
DEALING�WITH� NUMBERS� IS�THE�
MISLEADINGLY�NAMED� />==R [L ��HHDL
�
)ERE�THE�CHILD�MUST�DECIDE�WHICH�
NUMBER�OF�A�SERIES�OF�VOLUMES� IS�
MISSING�FROM�THE�BOOKSHELF�

!NG� /K:BG�IS�THE�ONLY�OVERTLY�
LANGUAGE�BASED�PROGRAM�AND�HAS�THE�
CHILD�STOPPING�A�FAIRGROUND�TRAIN�
WHEN� ITS�CONTENTS�MATCH�THE� PICTURE�
AND�OR�WORD�AT�THE�BOARDING�POINT�
'OR�THE�VERY�YOUNGEST�	MY�LOCAL� TESTER�
IS�TWO�AND�A�HALF�AND� LOVED�THIS�ONE
�
THERE� IS�A�SING�ALONG�NURSERY�RHYME�
KARAOKE�� �SIMPLE�AND�FUN�WITH�THE�
EVER�POPULAR�BALL� BOUNCING�OVER�THE�
WORDS�OF�THE�SONG
� BUT�ONLY�MUSIC� IS�
AUDIBLE
� NO� LYRICS�

&3�����4/��	
TOP�INFANT�JUNIOR
&UROPRESS�HAVE�CERTAINLY�COME�UP�
WITH�SOME�NOVEL� SCENARIOS�WITH�THIS�
PACK��WHAT�A�PITY�THEY�ARE�SO�WILDLY

OUT�IN� AGE� RANGE��4ET�YOUR�FIVE�YEAR��
OLD�GOING�ON�THIS�AND� IT�WILL� ALL� END� IN�
TEARS��0N�THE�OTHER�HAND
�TRY�RISING�
SEVENS�	THIS�YEAR�S�4"5�CANDIDATES
�
ON�THE�SIMPLEST� LEVELS� AND�YOU�LL�
HAVE�A�VALUABLE� RESOURCE� LASTING�FOR�
SEVERAL�YEARS�

5HE�SIX�GAMES�COVER�A�VARIETY�OF�
TOPICS�FROM� LEARNING�ABOUT�COINS
�
SHOPPING�AND�CHANGE�THROUGH�
ALPHABETICAL� ORDER�AND� SERIES��"LSO�
INCLUDED� IS�A�VERY�SIMPLE�AND�NICELY�
PRESENTED� ARITHMETIC�DRILLER�WITH�
ADDITION
� SUBTRACTION
�MULTIPLICATION�
AND�DIVISION�ALL�TREATED� IN�A�WELL��
GRADED�MANNER�

8ORD� RECOGNITION� IS�COVERED� IN�
* IIHL BM>L �WHERE�'REDDY�THE�'ROG�
HOPS� ROUND�THE�POND�ON� LILY�LEAVES�TO�
MATCH� PAIRS�SUCH�AS�HOT�AND�COLD
�
LIFE�AND�DEATH� AND�SO�ON��
6NFORTUNATELY�VERY�COMICAL� EARLY�
ANIMATION� PLANS�APPEAR�TO� HAVE�BEEN�
LOST�FROM�THIS�GAME�� �MEMORY�
RESTRAINTS�NO�DOUBT�

� : LD> M; : EE�WAS�COVERED�EARLIER�� �
ENOUGH�SAID
� AND�THE� /RIBG@ �GAME� IS�
YET�ANOTHER�EXAMPLE�OF�RATHER�
STRANGE� PLANNING��5HE� IDEA� IS�TO�COPY�
TYPE� LETTERS
�WORDS� AND�EVENTUALLY�
SENTENCES�SHOWN�ON�SCREEN
� BUT�THE

LETTER�COMBINATIONS�SEEM�TO�BEAR�NO�
RELATIONSHIP�TO�THOSE�COMMONLY�USED�
IN�TYPING�COURSES� 	MANUAL�OR�
COMPUTERISED
�� 4URELY�EARLY�
FAMILIARITY�WITH�THE�28&35:�KEYBOARD�
IS� BEST�APPROACHED�FROM�THE�POINT�
OF�VIEW�OF�EVENTUAL�TOUCH�TYPING�
ABILITY
� RATHER�THAN�THE�TWO�FINGER�
PECKING�MANY�JOURNALISTS� 	MYSELF�
INCLUDED
�USE�

*N� ALL�THIS� IS�AN�EXCELLENT�
PACKAGE
� BUT� IT�S�AIMED�AT�FAR�TOO� LOW�
AN�AGE� RANGE�

&3���� 4/� )4	
SENIOR�ADULT
"S�WITH�THE� LAST�PACKAGE
�THIS�
ONE�CONTAINS�SIX�HIGHLY�ENTERTAINING�
SCENARIOS
� NOW�FEATURING�.:FF R �
MA > �.IR
�4AMMY� IS�FUN�� )EkS�WELL�
ANIMATED�AND�VERY�AMUSING�AS�
HE�GROPES�HIS� INEPT�WAY�THROUGH�
THE�GAMES
�WAITING�FOR�THE�CHILD�TO�
RESCUE�HIM�FROM�HIS� PREDICAMENTS�

"GAIN�AS�WE�SAW�WITH�THE� LAST�
PACK
� THE�AGE�RANGE�GIVEN�ON�THE�BOX�
IS� HIGHLY�MISLEADING�

5HESE�SIX�GAMES�ARE�FOR�AROUND�
TEN�YEAR�OLD� UPWARDS
� ALTHOUGH�
YOUNGER�CHILDREN�ENJOY�WATCHING�AND�
HELPING�WHERE�THEY�CAN�

5OPICS�COVERED� INCLUDE�
GEOGRAPHY
� HISTORY
� MATHS� IN�THE�FORRR�
OF�EXCHANGE� RATES
� TIMETABLES
�
DECIMALS�PERCENTAGES�FRACTIONS�AND�
A�TRIVIA�QUIZ�COMBINING�ALL�THOSE�AND�
SCIENCE�AS�WELL�

.Y�EARLY�JUNIOR�AND�EARIY�SENIOR�
TESTERS�HAD�A�GREAT�DEAL� OF�TROUBLE�
COPING�WITH�THE�QUESTIONS� IN�THIS�
PACK��$ONTROL�WAS�A�DODDLE
� BUT�
WHEN�THE�TRIVIA�QUIZ�SUDDENLY�SHIFTED�
UP�A� LEVEL� AUTOMATICALLY�AFTER�ONLY�
TWO�CORRECT�ANSWERS�THE�CHILDREN�
WERE�ALL� A� LITTLE�TAKEN�ABACK��"�BATCH�
OF�LOCAL�ADULTS�WAS�THEN� ROPED� IN�ANC�
THEY�TOO�FOUND�THE�QUIZ�HARD�GOING�

"S�FOR�TIMETABLES�� �EVERYONE�
RAPIDLY�BECAME�CONFUSED�AFTER�THE�
FIRST�DIFFICULTY�LEVEL�� *TkS�A�SHAME�THAT�
SUCH�A�GOOD�SET�OF�IDEAS�SHOULD� BE�
SPOILT�FOR�LACK�OF�DIFFICULTY�CONTROL��
6NFORTUNATELY� LACK�OF�THAT�CONTROL� IS�
LIKELY�TO�MAKE�THE�PACKAGE�GATHER�
DUST�ON�A�SHELF�RATHER�THAN�ACT�AS�AR�
INCREASINGLY�USEFUL� RESOURCE� IN�THE�
FUTURE�� )AVE�&UROPRESS�FORGOTTEN�THA�
PROGRAMS� LIKE�!NG� . <AHH E�ARE�NOT�
ONE�MONTH� CHART�WONDERS�BUT�
CONTINUE� IN� USE� LONG�AFTER�THE�HYPE�
HAS�WORN�OFF 

-!4(3�!$6%.452%
PRIMARY�EARLY�SENIOR
)EREkS�A� PROGRAM�WHICH� APPEALS�
ON�SEVERAL� LEVELS�� *NITIALLY�THE�
CHILD� IS� PRESENTED�WITH�VARIOUS�
MATHS�QUESTIONS�WHICH�MUST�BE�
ANSWERED�CORRECTLY�IN�ORDER�TO�
PLAY�A�GAME�� )OWEVER�THE�
PRESENTATION�OF�THE�QUESTIONS�
THEMSELVES� LIFTS�THE�APPEAL�OF�THE�
PACKAGE�ABOVE�ANY�OTHER�MATHS�
PROGRAM� *� HAVE�SEEN�

5HE�BASIC� LAYOUT�OF�THE�SCREEN�
REMAINS�CONSTANT�THROUGHOUT
� AS�
DOES�THE�ANSWER�INPUT�METHOD�
	KEYBOARD
�BUT�THE�QUESTIONS�
THEMSELVES�ARE�PRESENTED� IN� BOTH�A�
VARIETY�OF�FORMATS�	MULTIPLE�CHOICE
�
STRAIGHT�ANSWER�AND� SO�ON
�AND�MOR��
IMPORTANTLY�IN� A�VARIETY�OF�DIFFERENT�
FONTS�

CONTINUED�ON�PAGE���
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'8I8FB<�IS�DEFINITELY�IN�TUNE�WITH�THE�,ARAOKE�CRAZE
�ALTHOUGH�HERE� IT�S �WITH�
A�DIFFERENCE
� NURSERY�RHYMES�INSTEAD�OF�THE�LATEST�HITS

*N�/?FGG@E>�YOU�HELP�'REDDY�THE�'ROG�NAVIGATE�HIS�TROLLEY�THROUGH�THE�
SUPERMARKET
� BY�HELPING�HIM�OUT�WITH�HIS� LOOSE�CHANGE
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5HE�"����1LUS�CAN�ONLY�BE�

EXPANDED�TO���.B�OF�CHIP�3".�

USING�THE�TRAP�DOOR�EXPANSION�PORT�

$HIP�3AM� IS� REQUIRED�TO�

UNLEASH�THE�FULL� GRAPHICS�

CAPABILITIES� OF�THE�

"MIGA� ����1LUS

5HE�"����1LUS� CAN�ONLY�USE�SPECIFIC�

�I".�EXPANSION�MODULES�THAT�WILL�DO�

THIS�SUCH�AS�1HOENIX�

1HOENIX�3AM�EXPANSION�MODULES�

ARE� BUILT�TO�THE�HIGHEST�POSSIBLE�

STANDARDS� IN�THE�6�,�

&ACH� UNIT� IS� INDIVIDUALLY�

INSPECTED� AND�TESTED�

BEFORE� RELEASE�

1HOENIX��� .B�3".�MODULES�
COME� IN�EITHER����,
� �.B�OR�

UNPOPULATED� CONFIGURATIONS�

"LL� 1HOENIX� PRODUCT� IS� BACKED�

BY�A� FULL���YEAR� REPLACEMENT�

GUARANTEE�

!����)AJH��-@�2!-�KMBSJCQ

5HE� 1HOENIX� �MB� 3".� EXPANSION� IS� AVAILABLE� EITHER� UNPOPULATED
�
POPULATED�TO����,�OR� FULLY�POPULATED�TO� ��.B��"LL� BOARDS� USE� INDUSTRY�
STANDARD� ���� BY� �� %3".S�� 5HE� 1HOENIX� 3AM� W ILL� F I T � SIMPLY� INTO�
THE� TRAP � DOOR� EXPANSION� PO RT� W ITH O U T� ANY� M OD IFICA TIO N � AND�
8ILL� /OT� INVALIDATE�YOUR�WARRANTY�

6NPOPULATED�
ONLY�_������

���,�POPULATED�
ONLY�_�����

�.B�FULLY�POPULATED�
ONLY�_�����

*
+GAIQR?PR� 2/-������1�� QF?PCP

#ECAUSE� SOME� OLDER�(AMES� AND� #USINESS� SOFTWARE�W ILL� NOT� RUN�
ON� THE� NEW� , ICKSTART������ 30.� 1HOENIX� HAVE� DESIGNED�ASHARER�
FOR�BOTH�30.�CHIP�SETS�

4WITCHABLE� BETWEEN� ���� AND� �����YOU� CAN� GET� ALL� THE� BENEFITS� OF�
THE� LATEST� "����,CLJ�WITHOUT� THE� DRAWBACK� OF� LOSING� SOME� OF� YOUR�
FAVOURITE� SOFTWARE�

,ICKSTART�30.���������SHARER�

ONLY�_�����

,ICKSTART�30.�����CHIP�

ONLY�_�����

�
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�"RMLEY
�1ARK�$OURT
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-EEDS�-4����"&� 5EL	����
���������� 'AX� ������
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5HE�W RITTE N � AGE�GUIDES� 	GIVEN �
IN� REVIEWS�FO R�EACH� PROGRAM �
A FTE R� ITS � NAME�ARE� THOSE �
ARRIVED�A T� BY�TE S TIN G �PACKAGES �
W ITH � CHILDREN� 	AND�ADU LTS
� BOTH �
OLDER�AND� YOUNGER�THAN� THE �
PUBLISHERkS� RECOMMENDED� AGE�
GROUPS�� 4PECIA L� THANKS� TO �
1HILIP�AND� +AMIE�8 INSTANLEY
�
. ICHE LLE �AND�.ARIE �1ERRY�AND�
3OBERT�5ABERNER�

CONTINUED�FROM�PAGE����

.ANY�OF�THE�QUESTIONS
� SHAPE�
AND�FORM�TOPICS�PARTICULARLY
� ALSO�
PRESENT�SIMPLE�GRAPHICS��5HESE�CAN�
EITHER�ILLUSTRATE�THE�SUBJECT�OF�THE�
QUESTION�OR�BE�THEMSELVES�ASKED�
QUESTIONS�ABOUT��5HIS� IS�DRILLING�GIVEN�
A�WELCOME�DASH�OF�SPICE�WHICH�
ACTUALLY�ADDS�TO�THE�VALUE�OF�THE�DRILL�
RATHER�THAN� PRETTYING�THINGS�UP�AS�AN�
AFTERTHOUGHT��5HE�METHOD� IS�USED�
VERY�IMAGINATIVELY�AND�EXTREMELY�
SUCCESSFULLY��2UESTIONS�ARE�WELL�
MATCHED�TO�THEIR�GIVEN� LEVELS�AND�
INCLUDE�SUCH�GEMS�AS�DESCRIBING�THE�
SHAPE�OF�A�TIN�OF�BAKED�BEANS
� OR�
REQUESTING�THE� NUMBER�OF�SIDES�ON�A�
��P�COIN�	*�GOT�IT�WRONG
�� )AVING�
CORRECTLY�ANSWERED�THE�REQUIRED�
NUMBER�OF�QUESTIONS� 	HALF�OF�THEM
�
THE�CHILD� IS�GIVEN�THE�OPTION�OF�
PLAYING�A�GAME�OR�DOING�MORE�MATHS�

'OUR�GAMES�ARE�AVAILABLE
� BUT�
ONLY�ONE� IS�ACCESSIBLE� AT�FIRST��5HE�
CHILD�MUST�BUILD� UP�HIS�OR�HER�SCORE�
BY�ANSWERING�QUESTIONS��0NLY�WHEN�
THE�SCORE�HAS� INCREASED�ENOUGH�WILL�
MORE�GAME�OPTIONS�APPEAR��"NOTHER�
WAY�OF�INCREASING�THE�SCORE� IS�TO�
SUCCESSFULLY�COMPLETE�A�GAME��"T�
VARIOUS�TIMES�A� RESULTS�TABLE� IS�
AVAILABLE�WHICH�GIVES�DETAILS�OF�
SUCCESS�OR�OTHERWISE� IN� PARTICULAR�
TOPICS�AND� LEVELS�

*F�YOUR�MACHINE�HAS��.B�OF�
MEMORY�PLUS�A�PRINTER
�THE� RESULTS�
TABLE�CAN�BE�PRINTED�OUT�� �A�TOUCH�
MOST�KIDS� LOVE
� THEIR�OWN�PERSONAL�
CERTIFICATE�� 'ROM�A�CHILD�S� POINT�OF

VIEW
�THE� jMATHS�TRIVIAk� STYLE�OF�THE�
QUESTIONS� IS�EXTREMELY�ATTRACTIVE�AND�
INTEREST�IS�HELD�EASILY��8HILE�
YOUNGSTERS�WILL� NOT�APPRECIATE�THE�
EXTENT�OF�/ATIONAL�$URRICULUM�
COVERAGE
� ,OSMOS� HAVE�TAKEN�CARE�
TO�COVER�A�SUBSTANTIAL� PART�OF�ITS�
CONTENT�FOR�LEVELS� ��TO��� 	UP�TO�ABOUT�
AGE���
��5HE�DIFFICULTY�LEVELS�ARE�SET�
WELL
�WITH�ENOUGH�CHALLENGE�TO�KEEP�
CHILDREN�GUESSING�YET�NOT�SO�MUCH�
DIVERSITY�OF�DIFFICULTY�WITHIN�A� LEVEL�TO�
PUT�THEM�OFF�

*NCLUDED� IN�THE�PACKAGE�ARE�TWO�
LEAFLETS�FROM�THE�/ATIONAL�$URRICULUM�
$OUNCIL
�ONE�FOR�PRIMARY�AND�ONE�FOR�
SECONDARY�PARENTS�� &ACH�GIVES�A�VERY�
SIMPLIFIED�BUT�WELL� ILLUSTRATED� ROUNDd
UP�OF�,EY�4TAGES
� -EVELS�AND�
5ARGETS�� 'OR�NON�TEACHING�STAFF�THE�
CONFUSION�OF�THESE�TERMS� IS�
ENORMOUS�AND�EVEN�THE�TEACHING�
STAFF�HAVE�HAD�TO�GO�BACK�TO�SCHOOL�
TO� LEARN�THE�NEW�SYSTEM�� �WHAT�HOPE�
THE�POOR�PARENTS��5HE� INCLUSION�OF�
THESE� LEAFLETS�ARE�AN� INDICATION�OF

THE�CARE�AND�THOUGHT�WHICH� HAVE�
GONE� INTO�THIS�PRODUCT�� ,OSMOS�ARE�
EDUCATIONALLY� lGREEN�kk

"!#+�4/�"!3)#3
PRIMARY�EARLY�SENIOR

5HE�PROBLEM�WITH�EDUCATIONAL�
SOFTWARE� IS�THAT� IT�CANNOT�EASILY�
TEACH�� %ESPITE�SPEECH� AND�ON�SCREEN�
DEMONSTRATIONS
�MATHS� IN� PARTICULAR�
IS�A�DIFFICULT�SUBJECT�TO� HANDLE�BEYOND�
SIMPLY�PRESENTING�SUMS�FOR�THE�CHILD�
TO�DO�� )OWEVER�THE�SUMS�ARE�PRETTIED�
UP
� IN�THE�END� IT�ALL�COMES�DOWN�TO�
THE�DRILLING�

�:<D �MH �� :L B<L �� SOURCED�FROM�
/EW�;EALAND
�DOES� ITS�BEST�TO�
jINSTRUCTk�THE�USER�BUT�SOMEHOW�
MANAGES�ONLY�TO�CONFUSE�

5HE�PACK�CONSISTS�OF�TWO�DISKS�
AND�A�VERY�SLIM�MANUAL��0N�THE�DISKS�
ARE� PROGRAMS�TO�HELP�SPELLING�
	WONDER�WHY�THEY�DROPPED�THAT�ONE�
IN 

� A�TABLES�TEST�AND� LONG�
MULTIPLICATION
� DIVISION� AND�ADDITION�

&ACH�PROGRAM� IS� LOADED�BY

/ / ' ' / / ' 1 # �
3(/00).'�,)34
&SL�3AFMMJ����SLBCP��	�������� Z������
��
�	����
��	�����������������������������C?AF	
?V�#ROLMOBPP�1LCQT>OB�
#ROLM>�&LRPB���AIFKDQLK�.>OH�
�AIFKDQLK��+>@@IBPCFBIA�1)����,.�

����� 	������

"?AI�RM�"?QGAQ�������������������Z�����
& �+>OHBQFKD��3KFQ����.LVIB����
,BTI>KAP�"OFSB��!LIK?OLLH�
 BOHP�1*��"6�
] �����	������

-?RFQ�!BTCLRSPC��������������Z�����
)LPJLP����.FIDOFJP�!ILPB�
&>OIFKDQLK�
"RKPQ>?IB�*3���*6�
] � ������	���������

CLICKING�FROM�THE�8ORKBENCH�AND�ALL�
FOLLOW�A�SIMILAR�STYLE
�ON�SCREEN�
INSTRUCTIONS�SUPPLEMENTED�BY�THE�
USE�OF�THE�"MIGAkS�SPEECH�PROGRAM��
5HE�SPEECH�MAY�BE�TURNED�OFF�AT�WILL
� � *kD� RECOMMEND�YOU�DO�SO��"LL�THE�
PROGRAMS�ARE�VALUABLE� IN�THE�MATERII�
THEY�COVER
� BUT�BOTH�THEIR�
PRESENTATION� AND�THE�USER�CONTROLS�
ARE�SUBTLY�AWKWARD�� 'OR�INSTANCE�THE�
LONG�MULTIPLICATION�SECTION� PRESENTS�
A�SUM�ON�SCREEN�BUT� INSTEAD�OF�
TYPING�THE�ANSWERS�FOR�EACH� LINE
�YOI�
MUST�WATCH� A�DEMONSTRATION�TUITION�
SECTION
�THEN�ENTER�AL��THE�DIGITS�FRON�
RIGHT�TO� LEFT�� /OT�ONLY�THAT
�FOR�A�
PACKAGE�AIMED� AT�OLDER�AS�WELL� AS�
YOUNGER�CHILDREN
� ALL� DIGIT�ENTERING�
MUST�BE�DONE�USING�THE�MOUSE�AND�
A� LIST�OF�NUMBERS�� �NO�KEYBOARD�

8HILE�UNDOUBTEDLY�OF�A� HIGH�
EDUCATIONAL� STANDARD�THE�PACKAGE�
TOTALLY�FAILS�TO�GRAB�AND�TRIPS�OVER�
ITSELF�IN�THE�PROCESS�� 'INE�FOR�DEVOUT�
MASOCHISTS
� BUT�ANYONE�ELSE�SHOULD�
AVOID� IT��5HIS� IS� PRECISELY�THE�TYPE�
OF�PROGRAM�KIDS�HAVE�NO�PATIENCE�
WITH�AFTER�A�HARD�DAY�AT�SCHOOL
�
EDUCATIONALLY�SOUND�THOUGH� IT�
MAY�BE�� ? / T

�8:B�KF��8J@:J��BRUSHING�UP�ON�YOUR�MATHS�MIGHT�LEAVE�YOU�CONFUSED

���� ".*("�4)011&3�o �*446&���o �+"/6"3:�����
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�LP� K?<� *T�� �FDGLK<I� #8D<J �
DFE@KFI�=IFD�/@C@:8�/PJK<DJ�8E;�><K�
K?<� *T�� "C@>?K�/@DLC8KFI�".!!�
8ITH�EVERY�1HILIPS������.K� **�MONITOR�FROM�
4ILICA� 4YSTEMS
� YOU� WILL� RECEIVE� AN� '���
4TEALTH� 'IGHTER� FLIGHT� SIMULATOR� GAME� FROM�
.ICROPROSE�	WORTH�_�����
�ABSOLUTELY�'3&&��
5HE� GAME� COMES� WITH� DISKS� AND� �FLIGHT��
MANUAL
�1-64�AN�ENTRY�FORM�FOR�THE�EXCLUSIVE�
j1ILOT� A� 1LANE� WITH� 1HILIPSk� COMPETITION�
WHERE� THERE� ARE� OVER� 0/&� 5)064"/%�
13*;&4�TO�BE�WON��"ND
�WHEN�YOU�BUY�YOUR�
1HILIPS������FROM�4ILICA�FOR�ONLY�_���
�YOU�
WILL�SAVE�NEARLY�_���OFF�THE�331�OF�_�������

-/.)4/2� � � &
��� � � #!",%

Z���
3EF�� .0/������ 13*$&� */$-6%&4� 7"5� � � '3&&� %&-*7&3:

#-�����-J� ))
5HE�$.����� IS� THE�BEST�SELLING� COLOUR�
MONITOR�FOR�THE�"TARI�45�AND�$OMMODORE�
"MIGA�� *DEAL�FOR�GAME�PLAYING
� IT�OFFERS�
EXCELLENT�COLOUR�GRAPHICS�AND�HAS�STEREO�
AUDIO�SPEAKERS�FOR�ENHANCED�STEREO�OUTd
PUT�FROM�THE�45�&�AND�"MIGA��5HE�PERd
FORMANCE� AND� RELIABILITY�OF� THE������ IS�
EXCEPTIONAL
�WHICH�IS�WHY�WE�ARE�CONFId
DENT�TO�OFFER����MONTHS�0/�4*5&�WARRANd
TY� WITH� EVERY� ����� PURCHASED�� 1LUS
�
EVERY�$.�����FROM�4ILICA�COMES�WITH�A�
'3&&� '���� 4 TEA LTH � ' IGHTER� FLIG H T�
SIMULATOR�WORTH� _�����
� 1-64� A�'3&&�
$ABLE�WORTH�_������TO�CONNECT�YOUR�NEW�
MONITOR�TO�YOUR�COMPUTER

&2 %% � #!",%
$"#������ �� ".*("�45&3&0
$"#������ �� 45�&� 45&3&0�406/%�
$"#������ �� 45�'.� .0/0�406/%
$"#������ �� 1$�$("�$0.1"5*#-&4@@@@@@@@@@
5O� RECEIVE�YOUR� '3&&�CABLE
�WORTH� _�����
�
PLEASE�QUOTE�WHICH�COMPUTER�YOU�OWN�AND�
THE� CABLE� REFERENCE� CODE�
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o � '3&&� 07&3/*()5� %&-*7&3:�� 0N� ALL� HARDWARE� ORDERS� SHIPPED� IN� THE� 6,� MAINLAND�
o � 5&$)/ *$"-� 4611035� )&-1-*/ & �� 5EAM� OF� TECHNICAL� EXPERTS� AT� YOUR� SERVICE�
o � 13 *$&� ."5$)�� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� l 4AME� PRODUCT� �� 4AME� PRICEm � BASIS�
o � &45"#-*4)&% � ��� :&"34�� 1ROVEN� TRACK� RECORD� IN� PROFESSIONAL� COMPUTER� SALES�
o � #64*/&44���&%6$"5*0/���(07&3/.&/5�� 7OLUME�DISCOUNTS�AVAILABLE�FO R�LARGE�ORDERS�
o � 4)08300.4�� %EMONSTRATION� AND� TRAINING� FACILITIES� AT� OUR� -ONDON� �� 4IDCUP� BRANCHES�
o � 5)&� '6 --� 450$,� 3"/(&�� "LL� OF� YOUR� REQUIREMENTS� FROM � ONE� SUPPLIER�
o � '3&&� $"5"-0(6&4�� 8 ILL� BE� MAILED� TO � YOU� W ITH� OFFERS� AND� SOFTWARE�PERIPHERAL� DETAILS�
o � 1":.&/5�� #Y� CASH
� CHEQUE� AND� ALL� MAJOR� CREDIT� CARDS�

#EFORE�YOU�DECIDE�WHEN�TO�BUY�YOUR�NEW�MONITOR
�WE�SUGGEST�YOU�THINK�VERY�CAREFULLY�ABOUT�8)&3&�
YOU�BUY�IT��$ONSIDER�WHAT�IT�WILL�BE�LIKE�A�FEW�MONTHS�AFTER�YOU� HAVE�MADE�YOUR�PURCHASE
�WHEN�YOU�
MAY�REQUIRE�ADDITIONAL�PERIPHERALS�OR�SOFTWARE
�OR�HELP�AND�ADVICE��"ND
�WILL�THE�COMPANY�YOU�BUY�FROM�
CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEMS
�WE�ENSURE�THAT�YOU�WILL�HAVE�NOTHING�TO�
WORRY�ABOUT��8E�HAVE�BEEN�ESTABLISHED�FOR�OVER����YEARS�AND
�WITH�OUR�UNRIVALLED�EXPERIENCE�AND�EXd
PERTISE
�WE�CAN�NOW�CLAIM�TO�MEET�OUR�CUSTOMERS�REQUIREMENTS�WITH�AN�UNDERSTANDING�WHICH�IS�SECOND�
TO� NONE�� #UT�DONkT�JUST�TAKE�OUR�WORD� FOR�IT��$OMPLETE�AND�RETURN� THE�COUPON�NOW�FOR�OUR� LATEST�'REE�
LITERATURE�AND� BEGIN� TO�EXPERIENCE�THE� l 4ILICA�4YSTEMS�4ERVICEm �
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:OUR�"MIGA� PRODUCES�FINE� QUALITY� HI�FI� STEREO� SOUND��
&NJOY� QUALITY� STEREO� SOUND� REPRODUCTION� TO� THE� FULL�
WITH� THIS� SPECIALLY� DESIGNED
� GREAT� NEW�TWIN� SPEAKER�
SYSTEM��'EATURES�REFLEX�PORTED�SPEAKER�DESIGN�WITH���
SEPARATE� DRIVERS� IN� EACH� UNIT
� AND� INCORPORATES� A�
BUILT�IN�AMPLIFIER�WITH�ADJUSTABLE�VOLUME�CONTROL��3UNS�
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3EPRESENTING�OUTSTANDING�VALUE�
FOR�MONEY
�THIS�PACKAGE�COMBINES�
TOP�QUA LITY �SCANNING�HARDWARE�WITH�
THE�DISTINCTIVELY�POWERFUL�%""5"4$"/�
130'&44*0/"-�SOFTWARE�
"T�A�GENUINE����DPI�SCANNING�RESOLUTION
�THIS�
PRODUCES�TRULY�SUPERB�QUALITY�SCANS��)AS�A�FULL�
SCANNING�WIDTH
�VARIABLE�BRIGHTNESS�CONTROL�AND������ ������������
���DPI� RESOLUTION��%AATASCAN�1ROFESSIONAL�SCANNING�AND�EDITING�SOFTWARE�ALLOWS�
REAL�TIME�SCANNING�IN�EITHER�LINE�ART�OR�IN�UP�TO����SIMULATED�GREY�SCALES��1ROVIDES�
POWERFUL�EDITING� FEATURES�AND�
EXCELLENT�COMPATIBILITY�WITH�
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0UTSTANDING� QUALITY
� EXCELLENT� VALUE� FOR� MONEY� �� THIS�
PACKAGE�INCLUDES�A� ,9.00DP��SCANNER�WITH�D�TNER�OPTIONS
�
PLUS� THE� AMAZINGLY� POWERFUL� 506$)�61� SOFTWARE�

PACKAGE�WHICH�DNVES� THE� SCANNER� D 
RECTLY�� 4CANNER�
INCLUDES�VIEWING�WINDOW���BACKLIGHT�jOR�ACCURATE�

�SCANS� EVERY� TIME�� 4CAN� EITHER� LINE�ART� OR� GREY�
? � IMAGES� UP� TO� ���DPI�� .ANY� IMAGE�

ENHANCEMENT� �� SPECIAL� EFFECTS� AVAILABLE�
FROM� WITHIN� 5OUCH�6P�� "� SENSIBLE�
INVESTMENT�FOR�%ESKTOP�1UBLISHING�WORK�

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
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'ULLY�COMPATIBLE
�WITH��.B�UNFORMATTED�CAPACITY�
^ � * �4TRAIGHTFORWARD�INSTALLATION�PROCEDURE� ,IT�

INCLUDES�FULL�FITTING�INSTRUCTIONS�
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)IGH�PERFORMANCE�TRACKBALL
�DIRECTLY�COMPATIBLE�TO�

ANY�"MIGA�OR�"TARI�45��1LUGS�INTO�MOUSE�OR�
JOYSTICK�PORT��4UPER�SMOOTH�AND�ACCURATE���YOU�
PROBABLY�WONT�WANT�TO�USE�A�MOUSE�AGAIN�AFTER�
USING�THIS�5RACKBALL��'ULL�ONE�HANDED�CONTROL��

5OP�QUALITY�OPTO�MECHANICAL�DESIGN
�GIVING�
HIGH�SPEED�AND�ACCURACY�EVERY�TIME��/O�
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LEVEL�OF�QUALITY
�FUNCTION�
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BY�OUR�NEW�(&/-0$,�

ADAPTER
�COMPATIBLE�TO�ALL�
"MIGAS��4PECIAL�FEATURES�INCLUDE�

THE�ABILITY�TO�RECORD�GRAPHICS���
ANIMATIONS�ON�VIDEO�RECORDERS�AND�
OVERLAY�GRAPHIC�AND�TEXT�ONTO�VIDEO��

$APABLE�OF�SMOOTH�AND�STABLE�FADING�AND�
OVERLAYING�EFFECTS�WITH�SPECIAL�TUNING�KNOB�
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0FFERING� FULL� COMPATIBILITY�WITH� ALMOST� ANY�"MIGA� AUDIO� DIGITISER�PACKAGE
� OUR� 4OUND�
4AMPLER� FEATURES� EXCELLENT� CIRCUITRY
� YIELDING� PROFESSIONAL� RESULTS�� 5HE� MAIN� "�%�
CONVERTER�GIVES�A�DIGITISING�RESOLUTION�OF�UP�TO���,)Z��WITH�A�FAST�SLEW�RATE��5WO�PHONO�
SOCKETS� ARE� PROVIDED� FOR� STEREO� LINE� INPUT
� PLUS� AN� OPTION� FOR�MICROPHONE�� "DJUSTABLE�
GAIN� IS� ACHIEVED� WITH� BUILT�IN�
CONTROL�KNOB��$OMPLETE�WITH�PUBLIC�
DOMAIN� DISK� CONTAINING� SOUND�
SAMPLING�APPLICATIONS�� �UTILITIES�
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8ITH�*TS�DEDICATED�MONITOR�*NPUT
�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���
/&8�7ERSION�FEATURES�DARK�GLASS�SCREEN�FOR� *MPROVED�
CONTRAST
�PLUS�FULL�RANGE���WAY�SPEAKER�SOUND�OUTPUT�

!����!$$
/.�(!2$�$2)6%3
"����08/&34��&XPAND�YOUR�HARD�DISK�STORAGE�FURTHER�WITH�ONE�OF�OUR�ADD�ON��

EXTERNALLY�CASED�4$4*�)ARD�%RIVES
�WITH���MS�AUTOPARKING�/&$�MECHANISMS�AND�
SEPARATE�POWER�SUPPLY��1LUGS�INTO�THE�SOCKET�PROVIDED�ON�THE�REAR�OF�THE�"����UNIT��
&XTERNAL���.B�4$4*�%RIVE�CASED�W ITH �146

TO�DIRECTLY�ADD�ON�TO�THE�$OMMODORE�"���� ������������������ _�������
&XTERNAL����.B�4$4*�%RIVE�CASED�WITH�146� ������������������������ _�������
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)"3%�%3*7&���3".�61(3"%&�#0"3%�,*5
,ITS� INCLUDE�FULL�SIZE�HARD�DISK�CONTROLLER�CARDS�WITH�UNPOPULATED�4*..4�3".�
UPGRADE�SOCKETS�FOR�FITTING�UP�TO��.B�3".�� PLUS�HIGH�SPEED�/&$�)ARD�DISKS�

��.B�)"3%�%3*7&��� */5&3'"$&�� �3".�$"3% ������_�������
���.B�)"3%�%3*7&��� */5&3'"$&���3".�$"3%������_�������
1-&"4&�/05&��5HESE�ARE�EMPTY�3".�SOCKETS���"DD�_������PER��.B�3".�REQUIRED�
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7*%*�"MIGA�VIDEO�DIGITISER�PACKAGE� INC��7*%*�$HROME������������������������ _� ������
7*%*�$HROME�"MIGA�COLOUR�FRAME�GENERATION�KIT� FROM�#�8�IMAGES��_� �����
7*%*�3(#�COLOUR�FRAME�GENERATION�KIT� FROM�#�8�IM AGES������������������� _� �����
,$4�1OWERBOARD�)ARDWARE�1$�&MULATOR�WITH� ITS�OWN

�.B�OF�3".�ON�BOARD�����,�USEABLE� IN�"MIGA�M ODE ������������� _�������
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4TAR�-$����� ��1IN�$OLOUR����FONTS�� �������CPS� _�������
4TAR�-$������� ���1IN� �� FONTS� ������CPS� _������
4TAR�-$��������  ��1M����FONTS� ��� �� �CPS� _�������
4TAR�-$�������$� ��COLOUR�VERSION�OF�ABOVE� _�������
"UTOMATIC�4HEET� 'EEDER� FOR�ABOVE�PNNTERS�	PIS�STALE�MODEL
� _�������
/&8��4TAR�9#�������$0-063����PM� ���COL� POWER�PRINTER� _�������
/&8��4TAR�9#������� ����COLUMN�VERSION�OF� 9#������@@@@@@@@@_������
0 LIVETTI�+1����� *NKJET� FIRST�CLASS�QUALITY���EXCEPTIONAL�VA LUE�����������_�������
0 LIVETTI�+1�����*NK+ET�EXCELLENT� HIGH�SPEED����DPI�P RIN TE R�����������_�������
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1 ROV ID ING �SUPE RLA TIVE �PAPE R�HAND LING 
� FO U R�EXCE LLEN T�/-2 �FON TS �AND �A�
NEW �SUPE R�FAS T�P RIN T� SPEED�O F� ���CPS� IN� D RA FT� AND ���� CPS� IN�/-2 
� THE�
-$���APP ROP RIA TE LY � SUPE RCEDES � THE� PHENOM ENA LLY � SUCCESS FU L� -$��� ��
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s � 7ERSATILE�AND�RUGGED� s � )IGH�1ERFORMING�� \�
1ROFESSIONAL�4ERIES���1IN�1RINTERS�WITH�$OLOUR� * �
6PGRADE� s � ����CPS�OUTPUT� IN�DRAFT�� ���CPS�IN� * �

/-2�MODE�	���/-2�FONTS��
� s �'ULL�CONTROL�FROM�* �
FRONT�PANEL� � � � K �BUFFER� s �"DVANCED�1APER�1ARKING� *

45"3� '3���� 	���CO LUM N
�0/-:�_������ �
45"3� '3���� 	����CO LUM N
�0/-:�&������
1RICES�INCLUDE�7"5
�%ELIVERY
� CABLE��� ��YEAR�ON�SITE �WARRANTY

#HSHYDM�02/$/4
���#/,/52
1ROFESSIONAL����1IN�$OLOUR�1RINTER���

AT�A�BUDGET�PRICE�
s � )IGHLY�VERSATILE�LETTER�QUALITY�

PRINTER� s � ����CPS�OUTPUT�IN�DRAFT��
���CPS�IN�-2�MODE�	��TRUE�LETTER�

QUALITY�FONTS
� s' U LL�CONTROL�FROM�FRONT�
PANEL� s(RAPHICS�RES�����X� ���DPI�
s � ��:EAR�.ANUFACTURERS�8ARRANTY�
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1ROFESSIONAL����1IN�$OLOUR�1RINTER�WITH�
FULL� ���.ONTHS�0N�4ITE�8ARRANTY�$OVER�

s � ����CPS� IN�DRAFT�� ���CPS�IN�-2�MODE�
s � ��$OLOUR�OUTPUT��(RAPHICS�RES� ����X� ���DPI�
s � )UGE���K�BUFFER�s � 5RACTOR���4INGLE�4HEET�
'EED� s ����.0/5)4�0/�4*5&�8"33"/5:�
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DELIVERY�AND�CABLE

4PECIAL��%IGITA�8ORDWORTH���_������
,IND�8ORDS��� ���������������������_������
1ROTEXT�7�� ������������������������ _�������
%IGITA�)OME�"CCOUNTS� ����� _������
%ELUXE�1AINT�� ����������������������_������

%ELUXE�7IDEO�� ������������������ _������
.3�#ACKUP� ����������������������� _�� ���
".04� ���������������������������������_������
)I4OFT�-ATTICE�$� �������������� � _� ������
('"�#"4*$�7�� ����������������� _������
('"�#"4*$�$OMPILER� ������ _������
%EVPAC������ ������������������� � _�� ���
%ISNEY�"NIMATION�4TUDIO� ���� _������
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REPEATS� ITSELF��"�CONSIDERABLE�
AMOUNT�OF�TIME�CAN�BE�SAVED�BY�
USING�THIS�METHOD�

"NOTHER�CLEVER�TRICK�USED�BY�
SOME� IS�TO�START�THE�PLOTTING�WITH

8 ELCOME
� MY�FRIENDS
�
WELCOME�TO�ANOTHER�
CONUNDRUM�COLUMN�

*N�THIS�MONTHkS�
INSTALMENT
�WHICH
� *F�*� MAY�SAY�SO
� IS�
PARTICULARLY�ENTICING�AND�DARKLY�
MYSTERIOUS� IN� A�BOTTLE�OF�MURKY�RED�
WINE� SORT�OF�WAY
� *� HAVE�THE�NEXT�
SEEMINGLY�DEMURE� PROBLEM�� #UT�WE�
ALL� KNOW�THAT�BELOW� ITS�SURFACE� LIES�
THE�FIRE�OF�POTENTIAL� CREATION
� THE�
SMITHY� IN�WHICH
� DARE� *� SAY� IT
�WORKS�
OF�ART�MAY�BE� FORGED�AND� POLISHED�

5HIS�TIME� *kM� LOOKING�FOR�A�
PROGRAM�WHICH�WILL� SIMULATE�A�
->O>KL>�+H EBLA �NOTATION�CALCULATOR��
/OW
� ->O>KL>� +H EBLA �NOTATION�MAY�
SOUND�HORRIBLY�FRIGHTENING
� BUT� IT�IS� IN�
FACT�VERY�SIMPLE�AND�ELEGANT�AND
�
FURTHERMORE
� IT�MAKES�THE�TASK�OF�
SIMULATING�A�CALCULATOR�SO�MUCH�
EASIER�� *T�WORKS� LIKE�THIS�

"LL� ENTERED� NUMBERS�ARE� HELD�ON�
A�STACK
�WHICH� IS�SIMPLY�A�WAY�OF�
ARRANGING�DATA�SUCH�THAT�WHEN�YOU�
TAKE�AN� ITEM�FROM�THE� STACK� IT� IS�
ALWAYS�THE� LAST� ITEM�THAT�WAS�PLACED�
ON� IT��5HINK�OF�IT� LIKE� A�STACK�OF�DINNER�
PLATES��YOU� CAN�ONLY�ADD� PLATES�TO�
THE�TOP
� AND� REMOVE�THE�TOP�MOST�
PLATE� 	UNLESS�YOU�WANT�TO�CAUSE�AN�
ACCIDENT
� THAT� IS
�

4O
� NUMBERS� ARE�TYPED� IN
� AND�
WHEN�THE� <3ETURN>� KEY� IS� HIT�THEY�ARE�
SENT�TO�THE�STACK��8HENEVER�AN�
OPERATOR� IS�TYPED� 	SUCH�AS��
� �
� � �
AND� SO�ON

�THEN� THE� LAST�TWO� ITEMS

ON�THE� STACK�ARE�REMOVED
� THE�
OPERATION� IS� PERFORMED�ON�THEM
� AND�
THE� RESULT�IS� PLACED�BACK�ON�THE�
STACK�� 4UPPOSING�YOU�WANTED�TO�ADD
�
� ��AND� ��TOGETHER�

5 QCP� GL NS R� / S RNS R

�� <3ETURN>
�� <3ETURN>
�� <3ETURN>� �
�� <3ETURN>
�� <3ETURN>� ��

:OU�CAN�SEE�WHY�IT kS� KNOWN�AS�
j3EVERSEk� NOTATION� 	*kM�NOT�ENTIRELY�
SURE�WHY� ITkS�DESCRIBED�AS�1OLISH
�
MIND�YOU
�

*kM�NOT� LOOKING�FOR�A�CALCULATOR�
WITH� LOTS�OF�FLASH�FUNCTIONS
�JUST�THE�
BARE�BONES�� 4END�YOUR�ANSWERS� IN�
ON�AN�"MIGA%04�FORMATTED�DISK
�
ALONG�WITH� ANY�RELEVANT�
DOCUMENTATION
� AND�ENCLOSE�AN�4"&�
IF�YOU�WANT� IT�BACK�� 4OLUTIONS�CAN�BE�
IN� ANY� LANGUAGE
� BUT�DO� INCLUDE�
SOURCE�CODE� IT�YOUkVE� USED� A�
COMPILER�OR�AN�ASSEMBLER��5HE�
CLOSING�DATE�FOR�ENTRIES� IS� ��+ANUARY��
5HE�PRIZE� IS�_����.AY�YOUR�FINGERS�
GLIDE�ACROSS�THE� KEYBOARD�WITH�THE�
SPEED�OF�.ERCURY�

4(%�&2!#4!,�#/-0%4)4)/.
"T� LAST
� THE� RESULTS�OF�THE��F B@: �
.AHII> K�FRACTAL� FIGHT�OUT�CAN� BE�
REVEALED��8E�WERE�QUITE�
OVERWHELMED�BY�THE� RESPONSE�� �WE�
RECEIVED� LOTS�OF�EXCELLENT�PROGRAMS
�
MANY�WITH�FEATURES�WE�WOULDN�T�HAVE�
IMAGINED��4OME�OF�THEM�EVEN� PLAYED�
FRACTAL�MUSIC�

5HE�SPREAD�OF�LANGUAGES�USED�
WAS�GOOD
� TOO�� 5HERE�WERE�ENTRIES� IN�
$
� ASSEMBLER
�"MIGA
�('"�AND� )I4OFT�
#ASIC
� AND�".04�

.ANY�PEOPLE�CHOSE�TO� INCLUDE�
THE�+ULIA�SET�AS�WELL� AS�THE�
.ANDELBROT
�WHICH� SEEMS� LOGICAL�
SINCE�THE�TWO�EQUATIONS� ARE� SO�
SIMILAR��0NE�OR�TWO�ENTRANTS�USED�
CLEVER�ALGORITHMS�FOR�CARRYING�OUT�THE�
PLOT��5HE�MOST� INTERESTING�OF�THESE�
WAS� A� jRECURSIVE�DESCENTk �� 5HIS�
WORKS�BY�DIVIDING�THE�SCREEN� INTO�FOUR�
BOXES
� AND� PLOTTING�THE�.ANDELBROT�
POINTS�ALONG�THE�EDGES�OF�THESE�
BOXES�� *F�THE�COLOUR�FOR�A� BOX�IS�THE�
SAME�ALL� ALONG� ITS�OUTLINE
� THEN� IT� IS�
ASSUMED�THAT�THE�WHOLE�OF�THE� INSIDE�
IS�ALSO�THAT�COLOUR
� AND� IT� IS� PLOTTED�
WITH� A�SIMPLE�BOX�FILL�� *F�THE�COLOUR�
VARIES�ALONG�THE�OUTLINE
� THEN� THE� BOX�
IS�DIVIDED� IN�TWO�AND�THE�PROCESS

EXTRA� LARGE�BLOCKS
� THEN� REPEAT�THE�
PLOT�WITH�SMALLER�AND�SMALLER�BLOCKS�
UNTIL� THE�FINISHED� IMAGE� IS�COMPOSEI�
OF�INDIVIDUAL� PIXELS��"LTHOUGH� THIS�
DOESN�T�SPEED� THE�PROCESS� UP
� IT�
DOES�GIVE�THE�USER�A�GOOD�CHANCE�TC�
SEE�WHAT�THE�THING� IS�GOING�TO� LOOK�
LIKE�WITHOUT�WAITING�FOR�THE�ENTIRE�PLO�
TO�FINISH�

(/7�4/�'%4�!�#/0�
"NDREW kS� LIS TIN G � IS� FAR�TOO � LONG �
PUBLISH� HERE�� *NSTEAD
� HE� HAS� K�
AGREED� TO �G IVE� A� COPY�TO � IN TERE �
READERS�WHO�SEND� HIM�A�D ISK
� _�
4"&�AND�A�HANDLING�CHARGE�O F�I�
)IS�ADDRESS� IS�� �� �

"/%3&8�508&34� V �
5HE�8 HITE �)OUSE�
��� � &AST� -ANE�
8EST�)ORSLEY�
-EATHERHEAD�4URREY

,5����-+

"FTER�MUCH�DELIBERATION�AND�
ARGUMENT�	MY�CHIN� STILL� HURTS

�WE�
HAVE�MADE�OUR�DECISION��5HE�WINNER�
OF�THE��F B@: � .AHII> K�'RACTAL�
$OMPETITION� IS�"NDREW�5OWERS
� OF�
-EATHERHEAD� IN�4URREY�

"NDREWkS� PROGRAM�WAS�WRITTEN� IN�
ASSEMBLY� LANGUAGE�� *T�GENERATES�
BOTH� .ANDELBROT�AND�+ULIA�SETS� IN�A�
NUMBER�OF�PIXEL� SIZES� 	USEFUL� FOR�
PREVIEWING

� AND�ENABLES�THE�USER�TO�
CHOOSE�CUSTOM� PALETTES�VIA�AN�
ELEGANT�COLOUR�SPREADING�MENU��
3ESULTS�CAN�BE�SAVED�AND� LOADED� AS�
*''�FILES��"S�WELL� AS� PROVIDING�A�
MOUSE�OPERATED� ZOOM�FACILITY
� IT� IS�
ALSO� POSSIBLE�TO�ENTER�COORDINATES�OF�
INTEREST�AS� NUMBERS�

0UR�WINNER�HAS�ALSO� INCLUDED�AN�
OPTIMISATION�TO�THE�BASIC�.ANDELBROT�
ALGORITHM
�WHEREBY�A� POINT�WHICH�
LOOPS�WITHIN�A� LIMITED� RANGE�
THROUGHOUT�THE� ITERATIONS� IS� ASSUMEO�
TO�BE�WITHIN� THE�SET�WITHOUT�THE�
ENTIRE� NUMBER�OF�ITERATIONS�HAVING�TO�
BE�EXECUTED��"DDED� FLEXIBILITY�IS�
PROVIDED� FOR�BY�GIVING�A�CHOICE�OF�
SCREEN� RESOLUTIONS�AND�A� USER��
DEFINABLE� NUMBER�OF�ITERATIONS��"LL� IN�
ALL
� IT� IS�AN� EXCELLENT�PROGRAM�� � ITkS�
NO�SLOUCH
� EITHER�

'INALLY
� THANKS�AND�
COMMISERATIONS�TO�ALL�THOSE�WHO�
ENTERED�� %ONkT�BE�DETERRED
� THEREk LL�
BE�PLENTY�MORE�$ODE�$ONUNDRUMS�TO�
GET�YOUR�TEETH� STUCK� INTO� IN�THE�
FUTURE�� ? / B
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4ILICA�4YSTEMS�ARE�PLEASED�TO�PRESENT�THE�(71�
RANGE�OF�PERIPHERALS�FOR�THE�"MIGA��(71�ARE�
THE�WORLDkS� LARGEST� THIRD� PARTY�MANUFACTURER�
OF� PERIPHERALS� FOR� THE� "MIGA� AND� HAVE� A�
REPUTATION�FOR�HIGH�SPECIFICATION
�QUALITY�PROd
DUCTS��5HE�COMPANY�WAS�FOUNDED�ONLY�THREE�
YEARS� AGO� BY� A� MAN� WHO� UNDERSTANDS� THE�
"MIGA���$OMMODOREkS�EX�7ICE� 1RESIDENT� OF�
5ECHNOLOGY�� )E
�ALONG�WITH�A�TEAM�OF�"MIGA�
EXPERTS�INCLUDING�OTHER�EX�$OMMODORE�STAFF
�
CAN�CLAIM�TO�UNDERSTAND�THE�ADD�ON� REQUIREd
MENTS�OF�"MIGA�OWNERS�BETTER�THAN�ANYONE��
/OT�ONLY�DO�(71�PROVIDE�THE�PERIPHERALS�THAT�
"MIGA�OWNERS�WANT
�THEY�ALSO�OFFER�PEACE�OF�
MIND
�WITH�A���YEAR�WARRANTY�ON�THEIR�PRODUCTS��
4O
� IF� YOU� ARE� LOOKING� FOR� THE� VERY� BEST� IN�
"MIGA�PERIPHERALS
�LOOK�NO�FURTHER�THAN�(71�

4 0 6 / % � 4 " . 1 - & 3
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5HIS�IS�A�COMPLETE�LOW�COST�SOUND�AND�
MUSIC� SOLUTION� FOR� THE� SEMId
PROFESSIONAL�AND�THE�AUDIO�HOBBYIST��
5HE�SYSTEM�CONSISTS�OF�A�SMALL
�HIGH�
QUALITY���BIT�STEREO�SOUND�SAMPLER�THAT�
CONNECTS�IN�TO�THE�PARALLEL�PORT�ON�ANY�
"MIGA����
����
�����OR�������$OMd
BINED� WITH� ONE� OF� THE� FASTEST
� MOST�
POWERFUL� AND�EASY�TO�USE�SOUND�AND�
MUSIC�EDITING�PROGRAMS�AVAILABLE�
"NY� 3$"�TYPE� AUDIO� SOURCE� CAN� BE�
CONNECTED�TO�THE�SAMPLER
�GIVING�YOU�
A�VAST� ARRAY�OF�EFFECTS�SUCH�AS
� FILTER
�
REVERB
�ECHO
�FADE�IN�OUT
�ETC��4UPPORTS�
.*%*� INSTRUMENTS� AND� CAN� CREATE�
SONGS�IN�MULTIPLE�FILE�FORMATS�INCLUDING�
4OUND�5RACKER�
\ � ��;BM�.M>K>H�.:FIE>K
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%VEN�THE�MOST� LACKADAISICAL�

"MIGA�USER�CANNOT�HAVE�
FAILED�TO�NOTICE�THE�EXPLOSION�
OF�INTEREST�IN� lTHE� NEWm

����� %ESPITE�$OMMODOREkS�BEST�
FFORTS�TO� PLAY�DOWN� ITS�ARRIVAL� UNTIL�
IE�OFFICIAL� LAUNCH�DATE� 	ORIGINALLY�
CHEDULED� FOR�EARLY�����
�THE�
LACHINE�SLIPPED�OUT�

%UE�TO�PUBLISHING�DEADLINES
�WE�
OULD� HAVE�REVIEWED�THE�MACHINE� IN�
�ST�MONTHkS� ISSUE�	YES
� IT�WAS�
ROUND�THAT� LONG�AGO
�BUT�DECIDED�TO�
�AVE� IT�UNTIL�WE�HAD�HAD�TIME�TO�GET�

�KNOW�THE�MACHINE�BETTER�� FOOLS�
JSH� IN����"LSO
� THIS�BEING��F B@: �
�A HII> K
�THE�EMPHASIS� IS�AWAY�FROM�
LE� IMMEDIATE�USER�MODE�OF�
�ORKBENCH� AND�MORE�FROM�A�
ROGRAMMERS� ANGLE�� /O�MATTER�HOW�
ICE� IT� LOOKS
� THE�MACHINE�MUST�HAVE�
MORE�PROFESSIONAL� FEEL�BEFORE� LARGE�
EVELOPERS�WILL�TAKE� IT�SERIOUSLY�

7ISUALLY�THERE� IS� LITTLE�TO� IDENTIFY�
LE� NEW�MACHINE� APART�FROM�TWO�
XTRA�KEYS�	THEY�HAVE�NO�EFFECT�IN�THE�
*,
�AND�A�NEW�BADGE��5HE�TWO�NEW�
EYS�TAKE�UP�EXTRA� KEYBOARD� REAL��
STATE�AND�SO�THE�RIGHT�HAND�SHIFT�KEY�
ND�THE� RETURN� KEYS�ARE�A� LITTLE�
MAILER�BUT�OTHERWISE�THATkS�ABOUT�IT�

*NTERNALLY�THE�"����1LUS� IS�
OMETHING�ELSE�ALTOGETHER��5HE�BOARD�
AS�BEEN�COMPLETELY�RE�DESIGNED�
RITH� A�FULL� �.B�3".�AND�A�BATTERY�
ACKED�UP�CLOCK�ALREADY�FITTED�

5HE�FAMOUS�TRAPDOOR�SLOT�HAS�
EEN� RETAINED
� BUT�NOW�ACCEPTS�
ITHER����,�OR��.B�EXPANSION�CARDS�
IRECTLY��5HE�UP�SIDE�OF�THIS�MEANS�
NE�MACHINE�NOW�SUPPORTS��.B�OF�

HIP�3".�	LIKE�THE�"����
�AND�CAN�
IE�EXPANDED�TO���.B��5HE�DOWN�
IDE�MEANS�SOME�EXISTING�TRAPDOOR�
XPANSIONS�AND�THE� INFAMOUS�,$4�
�OWER�1$�BOARD� CANNOT�BE�FITTED
� BUT�
��IS�ONLY�A�MATTER�OF�TIME�BEFORE�THE�
LEVELOPERS�CATCH� UP�� 	"T�A�RECENT�
IXHIBITION� IN�$OLOGNE
� ,$4�PREDICTED�
HE�NEW�BOARD�WOULD�BE�READY�BEFORE�
*HRISTMAS�����
� AND�WOULD�
EFFECTIVELY�BEHAVE� LIKE�A��.B�
IXPANSION� IN�"MIGA�MODE�


7/2+"%.#(�!.$�

.45)4)/.
NTUITION� IS�THE�"MIGA�S�(6*�� �THE�
�RAPHICS� INTERFACE�BETWEEN�YOU�AND�
HE�COMPUTER�� AND�THE�MOST�STARTLING�
�XAMPLE�OF�THE�NEW�*NTUITION� IS�THE�
7ORKBENCH� ITSELF��8ORKBENCH��� IS�
ILREADY�A�SOURCE�OF�CONFUSION� FOR�
SXISTING�USERS�� IS� IT�ALL� HYPE�AND��%�

AS�RELIEF
� OR�SOMETHING�NEW 

)ERE� IT�IS� IN�BLACK�AND�WHITE��
7ORKBENCH��� IS� A�COMPLETE�NEW�
SYSTEM� IN� ITS�OWN� RIGHT�AND� RELIES�ON�
HE�NEW�*NTUITION�TO�PERFORM�MANY�OF

,:7�NEW ���

�(>GE���AG>6�F:;E�
47�3�?35:;@7�8AD�F:7��
E�AD�3�

FGD=7K�8AD��:D;EF?3E�
ITS�MORE�ADVANCED�FUNCTIONS�
)OWEVER
�ALTHOUGH�MOST�EXISTING�
PROGRAMS�WILL�WORK�AS�NORMAL
� FEW�
WILL� BE�ABLE�TO�TAKE�ADVANTAGE�OF�THE�
EXTRA�FEATURES��"T�USER�LEVEL�THOUGH
�
THE� NEW�8ORKBENCH� IS�A�DREAM�COME�
TRUE�� .OST�OF�THE�NEW�FEATURES�ARE�
LOGICAL�EXTENSIONS�OF�THE�EXISTING�
SYSTEM
�WHILE�SOME�FUNCTIONS

%ELETE�FOR�INSTANCE
� HAVE�BEEN�
MOVED�TO�MORE� LOGICAL� PLACES��
'URTHERMORE
� ALL�THE�MAIN� OPERATIONS�
HAVE�KEYBOARD� SHORT�CUTS�SO�YOU�
DONkT�HAVE�TO�FIDDLE�CONSTANTLY�WITH�
THE�MOUSE�

/O� LESS�THAN�FIVE� NEW�GADGETS�
HAVE�BEEN�ADDED�WITH�THIS� RELEASE
�
BUT�UNLESS�STATED�OTHERWISE
� EXISTING�
SOFTWARE�WILL� NOT�BE�ABLE�TO�MAKE�
USE�OF�THEM�JUST�YET�

o� $HECK�BOX�� �"�GADGET�WHICH�
TOGGLES�BETWEEN�TWO�STATES�� �ON�AND�
OFF�� %ISPLAYED�AS�A� LITTLE� BOX�WITH� A�
TICK�INSIDE� IT�
o� $YCLIC�� �$YCLES�THROUGH�A� LIST�OF�
OPTIONS�ONE�AT�A�TIME��5HIS�GADGET� IS�
USED�TO� KEEP�THE�SCREEN� DISPLAYS�
UNCLUTTERED�YET�IT�STILL� DISPLAYS�A� LOT�
OF�INFORMATION�
o� %EPTH�"RRANGE�� �3EPLACES�THE�
OLDER�	AND�CONFUSING
� l1USH�TO�#ACKm�
AND� �#RING�TO�'RONTm�GADGETS�OF�THE
����DAYS� IN�ONE�SIMPLE�BUTTON��5HIS�
GADGET�IS�APPLICATION� INDEPENDENT�
o� 3ADIO�#UTTON�� �6SED�FOR�SELECTIONS�
WHERE�ONLY�ONE� ITEM� IN� A�GROUP�OF�TWO�
OR�MORE�CAN�BE�SELECTED��4ELECTING�A�
RADIO�BUTTON�DE�SELECTS�THE�OTHER�
o� ;OOM�8INDOW�� �&XPANDS�A�WINDOW�
TO�FILL�THE�SCREEN�OR�COMPRESSES� IT�
INTO�A�SMALL� CORNER��5HIS�GADGET� IS�
APPLICATION� INDEPENDENT�

$%0/3)43�!.$�)#/.3
1ERHAPS�THE�MOST� IMPORTANT�INVISIBLE�
FACILITY�OF�8ORKBENCH� �� AND�THE�NEW�
*NTUITION� IS�THE� NEW�%EPOSIT�FEATURE�
WHICH�ENABLES�YOU�TO�MANAGE�5OOL�
AND�1ROJECT� ICONS�MUCH�MORE�
EFFICIENTLY�THAN�EVER�BEFORE��5HIS�
FACILITY�IS�A�NEW� IDEA�AND�PROGRAMS�
HAVE�TO�BE�WRITTEN�TO�TAKE� IT�INTO�
ACCOUNT�� 	5ECHNICALLY�SPEAKING�THE�
DEPOSIT�SYSTEM� IS�AN�EXTRA�
*NTUITION�8ORKBENCH�MESSAGE��8HEN�
AN� ICON� IS�DROPPED� INTO�A�WINDOW
�
8ORKBENCH� SENDS�A�MESSAGE�TO�THE�
PROGRAM�THAT�OWNS�THE�WINDOW�AND�
ASKS� IT�TO� LOAD�THE�NAMED�FILE�
�
%EPOSITS� HAVE�BEEN� IMPLEMENTED� IN�
THE�8ORKBENCH���VERSION� OF�*CON&D


8HEN�THE�PROGRAM�STARTS
�YOU�CAN�
LOAD� ICONS�AS�BEFORE�OR�JUST�DROP�
THEM� INTO�THE�WINDOW��5HE�TECHNIQUE�
IS�EXACTLY�LIKE�MOVING�ICONS� BETWEEN�
DRAWER�WINDOWS�

+KH2 KBM> �� 
� ��A�GOOD�EXAMPLE�OF�
THIRD�PARTY�SOFTWARE�WRITTEN�WITH�
8ORKBENCH��� IN�MIND
�SUPPORTS�A�
SECOND�TYPE�OF�DEPOSIT��8HEN�STARTED�
ON�AN�"����1LUS
� A�SMALL� PSEUDOd
ICON� 	A�DEPOSIT
�APPEARS�ON�THE�
8ORKBENCH��#Y�FLICKING�BACK�TO�THE�
8ORKBENCH� SCREEN
� NEW�FILES�CAN�BE�
LOADED�BY�SIMPLY�DROPPING�THEIR�ICONS�
INTO�THE�+KH2 KBM> �DEPOSIT��JUST�LIKE�
MOVING�A�PROJECT� ICON�ON�TO�A�DISK�
ICON�ON�8ORKBENCH� ����TO�COPY�IT�
5HIS�SYSTEM� IS� USED� BECAUSE� IT�IS�NOT�
LEGAL�TO�MOVE�8ORKBENCH� ICONS� INTO�
DIFFERENT�SCREENS�� %OUBLE�CLICKING�THE�
DEPOSIT�	LIKE�OPENING�A�DISK
�TAKES�
YOU� STRAIGHT�BACK�TO�+KH2 KBM> 
�5HE�
PROGRAM�ALSO� APPENDS� ITSELF�TO�
8ORKBENCH���S�5OOLS�MENU�SO� IT�CAN�
BE�SELECTED�DIRECTLY�FROM�THERE�

5HE�DEPOSIT�SYSTEM�WORKS�WELL�� �
BUT� *� CANkT�HELP�FEELING� IT�WAS�
SOMETHING�OF�A�COMPROMISE�TO� RETAIN�
COMPATIBILITY�WITH�THE�OUTDATED�
8ORKBENCH� ����WHICH� HAS�CHANGED�
LITTLE�SINCE� IT�WAS�FIRST�DEVISED��"�
BETTER�METHOD�HAS�BEEN�EMPLOYED�BY�
"PPLEkS�.ACINTOSH�FOR�SOME�TIME�
UNDER�ITS�MULTI�TASKING�ENVIRONMENT��
"LTHOUGH�"PPLEkS�.ULTI�'INDER�IS�NOT�
AS�SOPHISTICATED�AS�8ORKBENCH� IN�
MANY�RESPECTS
� DOUBLE�CLICKING�A�FILE�
ICON� STARTS� ITS� ASSOCIATED� PROGRAM�� *F�
THE�PROGRAM� IS�ALREADY� RUNNING�
HOWEVER
�THE�FILE� IS� LOADED�
AUTOMATICALLY��5HE�SAME�TRICK�ON�AN�
"MIGA�JUST�STARTS�ANOTHER�COPY�OF�THE�
SAME�PROGRAM�

%6%.�-/2%�&/.43
5HE�"MIGA�HAS�NEVER�BEEN�FAMOUS�
FOR� ITS�FONTS�� &VEN�THOUGH�THE�"DOBE�
SCREEN� FONTS
�5IMES
�$OURIER�AND�
)ELVETICA
� IMPROVED�MATTERS�THEY�
WERE�STILL�ONLY�AVAILABLE� IN� A� LIMITED�
NUMBER�OF�SIZES�� "LSO
�COLOURED� FONTS�
	SUCH�AS�THE�,ARA�RANGE
�WERE�NOT�
SUPPORTED�AT�ALL�

5HANKFULLY
�$OMMODORE�HAS�
ADDRESSED�BOTH�THOSE�PROBLEMS� IN�
,ICKSTART���� � IN� ADDITION�TO�SPEEDING�
UP�TEXT�DISPLAY�ROUTINES�CONSIDERABLY��
$OLOUR�FONTS�ARE�NOW�SUPPORTED�
DIRECTLY�IN�MOST�PROGRAMS�	EXCEPT�
4HELL�WINDOWS
� AND�A�SMALL� RANGE�OF�
$OMPUGRAPHIC�0UTLINE�FONTS� 	$(�
5IMES
� -ETTER(OTHIC�AND�$(

5RIUMVIRATE
� PROVIDE�ACCESS�TO�AN�
INFINITE�VARIETY�OF�SIZES�

5HE�USE�OF�OUTLINE�FONTS�AND�
INCORPORATION� OF�THE�EXCELLENT�FONT�
MANAGER
� !HNGM: BG ��MEANS�YOU�CAN�
OBTAIN�THE�STYLES�YOU� NEED�FROM�A�
VARIETY�OF�SOURCES�� �EVEN�FROM�1$�
SUPPLIERS��+ KH ?> LL BH G: E�+:@>�USERS�
HAVE�BEEN�ABLE�TO�DO�THIS�FOR�SOME�
TIME�NOW
� BUT�THIS�OPENS�DOORS�FOR�
EVERYONE�ELSE�WITHOUT�GOING�TO�THE�
EXPENSE�OF�BUYING�A�%51�PACKAGE�
THEY�NEITHER�WANT�NOR�NEED��0UTLINE�
FONTS�OCCUPY�FAR�LESS�DISK�SPACE�THAN�
DISCRETE�BITMAPPED�VERSIONS
� BUT�
TAKE�MUCH� LONGER�TO� LOAD��5HE�
!HNG M: BG �PROGRAM�CAN� BE�USED�TO�
MAKE�BITMAPS�OF�COMMONLY�USED�
SIZES�GIVING�EVERYONE�A�CHOICE�FROM�
THE�BEST�OF�BOTH�WORLDS�

+)#+34!24�50$!4%
5HE�GREATEST�PROBLEM�FACED� BY�
DEVELOPERS�THE�WORLD�OVER�IS��HOW�
UPWARDLY�COMPATIBLE� IS�SOFTWARE�AND�
HARDWARE�GOING�TO�BE�WITH�THE�NEW�
MACHINE �5HE�SOFTWARE�AT�THE�HEART�
OF�THE�"����1LUS
� & B<DL M: KM�� HAS�
BEEN�COMPLETELY�REVISED� AND�UPDATED�
TO�TAKE�ADVANTAGE�OF�THE� NEW�
HARDWARE� 	SEE� LATER
�AND�NOW�
INCORPORATES�A�NUMBER�OF�THE�
EXTERNAL� LIBRARIES�PREVIOUSLY� LOADED�
FROM�DISK�� #EST�NEWS�OF�ALL� IN�THIS�
AREA� IS�THAT�(URU�MEDITATION�HAS�
GONE�� �TO�BE� REPLACED� BY�AN�EQUALLY�
SCARY�4OFTWARE�'AILURE� REQUEST��
)OWEVER
� THE�OLD�4OFTWARE�'AILURE�
REQUESTER�CAN�NOW�BE�HIDDEN�BY�
SUSPENDING�THE�OFFENDING�TASK�AND�
EFFECTIVELY�FREEING�YOU�TO�CARRY�ON�
ABOUT�YOUR�BUSINESS�

.ORE� INTERESTINGLY
�THE�"����1LUS�
CAN�BE�BOOTED�FROM�ANY�BOOTABLE�
DEVICE� REGARDLESS�OF�ITS�NORMAL�
PRIORITY�� 	0LDER�MACHINES�COULD�ONLY�
BOOT�FROM�AN� INTERNAL�DRIVE�AND�EVEN� �
���� MACHINES�CAN�ONLY�BOOT�FROM�
THAT�OR�A�HARD�DISK�
�& B< D L M: KM�� �HAS�
A�SPECIAL� �#OOT�.ENUm�ACCESSED� BY�
HOLDING�BOTH�MOUSE�BUTTONS�AFTER�A

".*("�4)011&3�o �*446&���o �+"/6"3:������ ���
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0BTAIN�THE�VARIETY�OF�STYLES�YOU�NEED�WITH�"FLEK8@E

RESET��5HIS�ALLOWS�YOU�TO�CHOOSE�
WHICH�DISK�DRIVE�OR�HARD�DISK�PARTITION�
TO�BOOT�FROM��AND�TO�ENABLE�OR�
DISABLE�DRIVES�AT�WILL�� �SO
� OUT�GOES�
THE� NEED�FOR�ANTI�CLICK�AND�DRIVE�
DISABLE�SWITCHES��:OU�CAN�EVEN�BOOT�
THE�MACHINE�FROM�ANY�PARTITION�BUT�
DISABLE�THE�STARTUP�SEQUENCE�� �
EFFECTIVELY�DROPPING�YOU�STRAIGHT�
INTO�THE�4HELL�

!-)'!$/3�!22)6!,
5HE�$-*� IS�FINALLY�DEAD
� LAID�TO� REST�
BUT�NOT�FORGOTTEN��"LTHOUGH�THE�$-*�
PROGRAM�CAN�STILL� BE� INVOKED�BY�OLDER�
SOFTWARE�	TO� RETAIN�COMPATIBILITY
�THE�
WINDOW�BEHAVES�JUST�LIKE�A�4HELL��5HE�
NEW�"MIGA%04� IS�AS�FAR�REMOVED�
FROM�THE�OLD�VERSION�AS�THE�NEW�
8ORKBENCH�AND� IS�NOW�A�PLEASURE�TO�
WORK�WITH� RATHER�THAN�A�CHORE�

.ANY�OF�THE�MORE�COMMONLY�
USED�COMMANDS�ARE�30.� RESIDENT�� �
SO�THEREkS� LESS�DISK�SWAPPING��5HOSE�
THAT�AREN�T�CAN�NOW�BE�MADE�MEMORY�
RESIDENT�� �INCLUDING�'03."5�AND�
%*4,%0$503��"LSO
� THE�NEW�CONSOLE�
DRIVER�REMEMBERS�UP�TO�A�SCREEN� FULL�
OF�INFORMATION�� �SO� IF�TEXT�SCROLLS�OFF�
THE�TOP
�YOU�CAN�GET�THE� LAST�FEW�
LINES�BACK�BY�RE�SIZING�THE�WINDOW�

4EVERAL� NEW�COMMANDS�HAVE�
BEEN�ADDED�

o� #36�� �#ACKUP�AND�3ESTORE�6TILITY��
"N�"MIGA%04ED�VERSION� OF�THE�6/*9�
HARD�DISK�BACKUP�SYSTEM�
o� $ON$IIP�� �'ACILITATES�COPYING�AND

PASTING�WITHIN�CONSOLE�WINDOWS�� �&%
�
.03&
�4HELL�AND�SO�ON�

o� $16�� �$ONTROLS�THE����X��SERIES�
PROCESSORS�� /OT�MUCH�USE�ON�THE�
"����1LUS�� �UNLESS�YOU�CROWBAR�A�
������ IN�THERE��$HECKS�THE�TYPE�OF�
PROCESSOR�FOR�USE� IN� SCRIPT�FILES�
o� *1REFS�� �-OOK4�AFTER�SOME�OF�THE�
INTUITION�FUNCTIONS�SUCH� AS�SCREEN�
COLOURS�AND� RESOLUTION�
o� .AG5APE�� �%RIVER�FOR�TAPE�
STREAMERS�
o� .AKE-INK�� �$REATES� LOGICAL� LINKS�
BETWEEN� FILES�
o� 4ET�� �)ANDLES� LOCAL�ENVIRONMENTAL�
VARIABLES� INCLUDING�PROCESS�NUMBERS�
AND�ERROR�RETURNS�FROM�COMMANDS�
o� 4ET'ONT�� �%ETERMINES�FONT�SIZE
�
TYPE�AND�STYLE� IN�CONSOLE�WINDOWS�

'INALLY
� AND� REMEMBER�THIS�FEATURE� IS�
JUST�SCRATCHING�THE�SURFACE�OF�
"MIGA%04
�THERE�ARE�TWO�NEW�
WILDCARD�CHARACTERS
�THE�MOST�
IMPORTANT�OF�WHICH� IS�TILDE�	^
�OR�
/05��5HIS� REVERSES�THE�OPERATION�OF�A�
PATTERN�VIZ�

�")� M����"&�'�

MEANS�SHOW�EVERYTHING�EXCEPT�DOT��
INFO�FILES�

4(%�.%7�,)"2!2)%3
3".�)ANDIER
� %ISK�7ALIDATOR
� 4HELL��
4EG�AND�'AST'ILE4YSTEM�DRIVERS�ARE�
NOW�PART�OF�,ICKSTART
� SO�ANY�
SOFTWARE�WHICH�ATTEMPTS�TO� LOAD

THEM�DIRECTLY�WILL�
FAIL��5HIS
	THANKFULLY
�SHOULD�
STOP�AT� LEAST�SOME�
OF�THE� NASTIER�
VIRUSES�FOR�THE�TIME�
BEING�� �WHICH�MUST�
BE�A�GOOD�THING�
'OR�THE�MOST�PART
�
THIS�CHANGE�SHOULD�
BE�TRANSPARENT�TO�
EXISTING�SOFTWARE�
5HE�FOLLOWING�
LIBRARIES�HAVE�BEEN�
ADDED�TO�THE�NEW�
"����TO�AID�
PROGRAMMERS��5HIS�
MAY�ALL�SEEM�A�
LITTLE� REMOVED�FOR�
AVERAGE�USERS�� �
BUT� LIBRARIES�ARE�
WHAT�MAKE�THE�
"MIGA�TICK�AND�
THESE�NEW�ONES�WILL� HELP�MAKE�
PROFESSIONAL�SOFTWARE�BUZZ�

"4-�*IBRARY��5HE� ROUTINES�FOR�THE�
STANDARD�FILE� REQUESTER�AND�STANDARD�
FONT� REQUESTER��5HESE�ARE�BASICALLY�
THE�BARE�BONES�OF�THE�OLD�"31� LIBRARY
� �MOST�FAMOUS�FOR�$HARLIE�)EATHkS�
FILE� REQUESTER�

$OMMODITIES�LIBRARY��"�SET�OF
COMMON� ROUTINES� USED�BY�THE�
� HFF H= BMB> L � Q<A:G@> �PROGRAMS��
5HESE�ARE�ALSO�AVAILABLE�FOR�
PROGRAMMERS�WHO�WISH�TO�USE�THEM�

*''PARSE�LIBRARY��"�SELECTION�OF�
ROUTINES�TO� HANDLE�THE�DEVILISHLY�
COMPLEX� *''�	INTERCHANGE�FILE�FORMAT�
5HIS� IS� INTENDED�TO�HELP�PROGRAMME�
MAKE�MORE�EXTENSIVE�USE�OF�*''
� AN�
THEREFORE
� ALLOW�PROGRAMS�TO�
EXCHANGE�DATA�MORE�EASILY�� 	+UST�
LOOK�AT�WHAT� *''�DID�FOR�"MIGA�
GRAPHICS� PROGRAMS�


3EXX4UPPORT�LIBRARY�AND�3EXX4YS�
-IB�LIBRARY��"3EXX�	AN�"MIGA�VERSION�
OF�THE�3EXX�LANGUAGE�WRITTEN�BY�
8ILLIAM�)AWES
�HAS�REPLACED�THE
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'OR� THE� C LASSICAL�
MUSIC� BU FF� IT� IS�

I� = � POSSIBLE�NOT� ONLY�TO
�� HEAR� #EETHOVENkS�
'IFTH�4YMPHONY
�BUT�
TO�SEE�THE�ORCHESTRA�

PERFORM
� FOLLOW� THE� SCORE� AND�
READ� ABOUT� THE� COMPOSERkS� LIFE�
AND� TIMES�� 5HE� 5IMETABLE� OF�
4CIENCE�AND�*NNOVATION�WALKS�YOU�
THROUGH��
����KEY�EVENTS�IN�SCIENd
TIFIC�HISTORY�� *T�EMPLOYS�ANIMATED�
MAPS�TO�SHOW�WHERE�EVERY�EVENT�
OCCURRED�AND�A�VISUAL�LIFT�OFF�FROM�
THE� EARTHkS� SURFACE�� ,EY� EVENTS�
ARE� ACCOMPANIED� BY� AUDIO�
PRESENTATIONS�WITH�GRAPHICS�AND�
SOUND� RECORDINGS� FROM� THE� ARCHIVES� OF� THE� WORLDkS�
GREAT�MUSEUMS��#ROWSE�QUICKLY�OR�EXAMINE�AN�EXHIBIT�
IN� DETAIL�

�&(� �&##���)� �� �+) %�))
8HEN�5OYOTA
�DECIDED�TO�OPEN�A�CAR�ASSEMBLY�PLANT�
IN� %ERBY
�%ERBYSHIRE�$OUNTY�$OUNCIL�COMMISSIONED�
THE�PRODUCTION� OF� j+APAN�8ORLDk
� A�$%57�TITLE�WHICH�

ALLOWS� STUDENTS� TO� EXPLORE� AND� EXd
PERIENCE� THE� +APANESE� LANGUAGE
�
LIFESTYLE� AND� CULTURE�� *T� ALSO� PROVIDES� A�
VALUABLE�INSIGHT�TO�BUSINESSMEN�WITH�INd
FORMATION� ON� +APANESE� BUSINESS

)���)�%��

�&(� ��+��* &%
'OR�YOUNG�CHILDREN�LEARNING�TO�READ�CAN�
BE�AN�ADVENTURE�� *N�THE�TITLE�$INDERELLA
�
FOR� EXAMPLE
� THEY� CAN� USE� THE� REMOTE�
CONTROL� UNIT� TO� CLICK� ON� WORDS� AND� PICd
TURES� TO�HEAR�PRONUNCIATIONS
�SYLLABLES
�

� � , � � +  & % � DEFINITIONS�AND�SECOND�LANGUAGE�TRANSLAd
TIONS��"ND� LEARNING� ABOUT�THE�WORLD� CAN� BE�FUN� TOO��
5HE�8ORLD�7ISTA�"TLAS�PROVIDES�DETAILED�
INFORMATION�IN�WORDS�AND�PICTURES�ON�THE�
HISTORY
� ARCHITECTURE
� LANGUAGE� AND�
GEOGRAPHY�OF�EACH�COUNTRY��5HIS�CAN�BE�
CROSS�REFERENCED�TO�COMPARE�WITH�DETAILS�
OF�OTHER� COUNTRIES�

�&(� �+%
5HERE� IS� A� WIDE� RANGE� OF� ENTERd
TAINMENT�TITLES�AVAILABLE�FOR�EVERY�
AGE�GROUP�� 4HERLOCK� )OLMES
�
$ONSULTING�%ETECTIVE
� INCLUDES�A�
VIDEO�AND�AUDIO�TOUR�OF�7ICTORIAN�
-ONDON�� 1LAYERS� CAN� CHOOSE�
SUSPECTS�FOR�)OLMES�AND�8ATSON�
TO� INTERROGATE� AND� CAN� SEARCH�
ISSUES� OF� THE� -ONDON� 5IMES� FOR�
CLUES�� "� $%57� DISCkS� GRAPHICS�
CAPABILITIES� TAKE� ACTION� AND�
SIMULATION�GAMES�TO�A�NEW�LEVEL��
'ALCON� MAKES� YOU� A� PILOT� OF� AN�
'���� FIGHTER� AND� HAS� ACCURATE�
SIMULATIONS�OF�WEAPONS�SYSTEMS
�
COCKPIT� CONTROLS� AND� FLIGHT� CHARd
ACTERISTICS�ALLOWING�YOU�TO� ZOOM�

LIKE�THE�ULTIMATE�STUNT�PILOT�WITH�EXTRAORDINARY�REALISM

�&(� �&�� �)
$%57�CAN�ALSO�ENHANCE�YOUR�PERSONAL�
INTERESTS�� 5HE� (ARDENFAX� 4ERIES� IS�
DESIGNED�FOR�USE�BY�NOVICE�OR�EXPERT�AND�
PROVIDES�HUNDREDS�OF�FULL�COLOUR�ILLUSTRAd
TIONS
�AS�WELL�AS�INFORMATION�ON�PLANTING�

RCMUUIWI-O� AND�REQUIREMENTS�FOR�CARE�
/EW�#ASICS�$OOKBOOK�PROVIDES�FU\L�COLd
OUR�ILLUSTRATIONS�OF�RECIPES
� jTALKSk�TO�YOU�
TO�OFFER�TIPS�AS�YOU�COOK�AND�AUTOMATICALd
LY�SUBSTITUTES�RECIPES�WITH�A�CLICK�OF�THE�
REMOTE� CONTROL�� "#*4���-&*463&' ) & � , � +  -  + 0 � PHILOSOPHY� AND� NEGOTIATION� PROTOCOL�
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"RE�YOU�BORED�WITH�THE�57 �%O�YOU�YEARN�FOR�SOMETHING�
A� LITTLE�MORE� INTERESTING
� SOMETHING�WHICH�STIMULATES�
THE� OID� GREY� MATTER� AND� INDULGES� YOUR� DESIRE� TO� BE�
ENTERTAINED �&NTER�THE�$OMMODORE�$%57
�THE�WORLDkS�
FIRST� ADVANCED� LEARNING� AND� ENTERTAINMENT� SYSTEM�
WHICH�PLUGS�STRAIGHT�INTO�YOUR�TELEVISION�� #ASED�UPON�
THE�FAMILIAR�COMPACT�DISC�PLAYER
�THE�$%57�OFFERS�A�RICH�
SET�OF� INFORMATION�AND�COMMUNICATION�CAPABILITIES�� *T�
BRINGS�TOGETHER�PICTURES
�WORDS�AND�SOUNDS�IN�A�NEW�
FORMAT
�JOINING�THEM�TOGETHER�IN�A�FASCINATING�WORLD�OF�
AUDIO� VISUAL� CHALLENGE� AND� EXPERIENCE�
5HE�MULTIMEDIA�$%57�PLAYER�COMBINES�A�PROFESSIONAL�
$%�AUDIO�SYSTEM
�ADVANCED�COMPUTER�TECHNOLOGY�AND�
INFRA� RED� REMOTE�CONTROL
� TO�OFFER�A�WIDE�VARIETY�OF� INd
TERACTIVE�APPLICATIONS��5HESE�RANGE�FROM�GAMES
�MUSIC
�
GARDENING�AND�PERSONAL� HEALTH
� TO�EDUCATIONAL�DISCS�
FOR�ANY�LEVEL�� *N�ADDITION
�$%57�PROVIDES�HIGH�QUALITY�
AUDIO� REPRODUCTION� FOR�EXISTING�MUSIC�$%S�� $%57� IS�
VERY�EASY�TO�USE�AND�GIVES�YOU�TOTAL�CONTROL�OVER�WHAT�
YOU�SEE�AND�HEAR
�OFFERING�YOU�THE�CHANCE�TO�LEARN�NEW�
SKILLS� AND� DISCOVER� HIDDEN� TALENTS

[���
',!*3"',%� 4�2��� "#*'4#07� 
� -OABO� OBC�� !!"� ����

�(��� * *#�)�
8ITH� EVERY�$%57�FROM�4ILICA
� YOU�WILL� RECEIVE�
2 '�*( ��� "0$� � /*� ��/1
5HE�j8ELCOMEk�DISC�REPLACES�A�WEIGHTY�PRINTED�MANUAL�WITH�COLd
OURFUL� AND�EXCITING� ANIMATION
� SOUND
� VOICES�AND� TEXT�

' (($)".� 8035)�� M�����
6P�TO�����LOVEABLE�-EMMINGS�DROP� IN�TO�OVER�����SCREENS�FULL�OF�
DANGER� IN� THIS�BEST�SELLING� ARCADE�CLASSIC�

#0/�#$).*)[.�  )�4�'*+ �$�� 8035)�� M�����
5HE� FIRST� #RITISH� MULTI�MEDIA�ENCYCLOPEDIA�� *T� FEATURES� OVER� ����
MILLION�WORDS
�����BIOGRAPHIES
������PICTURES
�����MAPS�FROM�*5/�
AND�����AUDIO� SAMPLES�FROM� THE� ##$�SOUND�ARCHIVES�

&2%%� (/,)$!9
(/4%,� !##/--/$!4)/.

&VERY�$%57� FROM� 4ILICA� COMES� WITH� A� '3&&� ��� PAGE� COLOUR�
BROCHURE�WITH�ACCOMMODATION�VOUCHERS��5HESE�VOUCHERS�ENTITLE
��PEOPLE�TO�UP�TO����NIGHTS�'3&&�HOTEL�ACCOMMODATION�	OTHER�OPd
TIONS�ALLOW���PEOPLE� TO�STAY�UP�TO���NIGHTS
��5HERE�ARE�ALSO�ACd
COMMODATION� OFFERS�ON� HOTELS� IN� -ONDON�AND� 'RANCE�

,(1/�

#4%�0;� #)#$��#�  3
o � '3&&� 07&3/*()5� %&-*7&3:�� 0N� ALL� $%57� PLAYERS� SHIPPED� IN� THE� 6,� MAINLAND�
o � 5&$)/ *$"-� 4611035� )&-1-*/& �� 5EAM� OF� TECHNICAL� EXPERTS� AT� YOUR� SERVICE�
o � 13 *$&� ."5$)�� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� �4AME� PRODUCT� �� 4AME� PRICEm � BASIS�
o � &45"#-*4)&% � ��� :&"34�� 1ROVEN� TRACK� RECORD� IN� SALES� AND� SERVICE�
o � #64*/&44���&%6$"5*0/���(07&3/.&/5�� 7OLUME�DISCOUNTS�AVAILABLE�FOR�LARGE�ORDERS�
o � 4)08300.4�� %EMONSTRATION� AND� TRAINING� FACILITIES� AT� OUR� -ONDON� �� 4IDCUP� BRANCHES�
o � 5)&� '6 --� 450$,� 3"/(&�� "LL� OF� YOUR� REQUIREMENTS� FROM � ONE� SUPPLIER�
o � '3&&� $"5"-0(6&4�� 8ILL� BE� MAILED� TO � YOU� W ITH� OFFERS� AND� PRODUCT� DETAILS�
o � 1":.&/5�� #Y� CASH
� CHEQUE
� ALL� MAJOR� CREDIT� CARDS
� OR� EXTENDED� PAYMENT� PLAN�

���
��� ���� �	
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-!),� /2$%2�
0RDER�-INES�0PEN�

����5HE� .EWS
� )ATHERLEY� 3D
� 4IDCUP
� ,ENT
� %"����%9� 5EL�� ������������
.ON�4AT� ����AM�����PM@@@@@@@@@@/O�-ATE�/IGHT�0PENING� 'AX� /O�� ������������

,/.$/.� 3(/0�
0PENING�)OURS�

��� 5OTTENHAM�$OURT� 3OAD
� -ONDON
� 8�1� �#"
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5EL�� �������� ����
'AX� /O�� ������������

,/.$/.� 3(/0�
0PENING�)OURS�

4ELFRIDGES� 	0ST� 'LOOR

� 0XFORD� 4TREET
� -ONDON
� 8�"� �"#� 5EL�� �������� ����
.ON�4AT� ����AM�����PM@@@@@@@@@@ -ATE�/IGHT�� 5HURSDAY�UNTIL��PM� &XTENSION�� ����@@@@@@@@ @@

3)$#50� 3(/0�
0PENING�)OURS�

����5HE�.EWS
� )ATHERLEY�3D
� 4IDCUP
� ,ENT
� %"��� �%9� 5EL�� ������������
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�� ���������������������������������������������������

*W H I C H � COMPUTER	S

� IF�ANY
� DO�YOU� OWN � ����������������������������������������������������������������������������������������������

L � B�'��� A S B O Q B A � M < Q P 2 > K A � P M B A C F@ > Q F@ < J > V �@E>KDB � \�. IB > P B OB QR OK � QE B � @LRMLK � CL O �QE B � I> QBPQ� FK CL OJ > QFLK �

$R�$OMMODORE

*/5&3"$5*7&
.6-5*.&%*"

4(%� 7/2,$�3� &)234
-5,4)-%$)!� 3934%-� &/2� 4(%� (/-%

." *- � 03%&3� )05-*/&

���
��������



2 % 6 ) % 7

F E W
"""��� """��"�"" ��"

?��
�� � � 
 8�RL�RTh�J R�c�T� �

� � � � � � � � � � � � � � � � � � � � � � � � � � � o � � � � � � � � � � � � � � � � � � � � � � � � = � � � � � � � � � V�� �� �� LE W IN A

N N

F T �

\ � e� � � * � � � 7�
� B M � � +�+ G

�� * 1
"� r�� � � �� " � � � � 
 �"� " �" " � r� �� G K 7 � � � � % � E

M �E B< # > K �� ( B
�

N U � 
���7"������" ( B � �
( B � �� � �

I� 
� 3�9

�" � � � �� � � �� �� �� � � � � G G a )

����
��������/���-��
*�J� �

TFF�4��AIMMWRTT � � � FI444,NLL

�������	

P"??
��� �� e� �����\�� ��� �� ����

� �
�S��Y�
�

1OW E R�TO � TH E � P E O P LE �� ' REEDOM � O F �C H O IC E � IS � TH E � N AM E � O F �TH E �G AM E �� *N � TH E �
*$ O N TRO L� S C RE E N � O F �1 RE FE RE N CE S 
� K E Y �S H O R TC U TS � C A N � BE � RE D E FIN E D �
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AILING�"MIGA#"4*$�	YIPPEE�
�FOR�
8ORKBENCH����5HESE� LIBRARIES�ALLOW�
PROGRAMS�TO�COMMUNICATE�WITH�"3EXX�
AT� LOW� LEVEL�

(!2$7!2%�(%!6%.
5HERE�ARE�NO� REAL� SURPRISES�ON�THE�
HARDWARE�FRONT�� �EXCEPT�THE�
REPLACEMENT�OF�%ENISE�AND�"GNUS�
CHIPS�AND�A�COMPLETE�NEW�
MOTHERBOARD��5HIS�MAY�SOUND�
IMPRESSIVE
� BUT�GIVEN�THE�NUMBER�OF�
REVISIONS�THE�MACHINE�HAS�HAD
�THIS�
REPRESENTS�A�REVISED
� RATHER�THAN�
REDESIGNED
� LAYOUT�� *T�WOULD� HAVE�
BEEN�RATHER�NICE�TO�SEE�AT�LEAST�A�
TOKEN�GESTURE�SUCH�AS�CLOCK�SPEED�
BEING�DOUBLED�

$AVILS�ASIDE
�THE�NEW�MACHINE� IS�
NOTICEABLY�FASTER�THAN�THE�OLD�ONE�FOR�
MOST�APPLICATIONS��"LTHOUGH� IT�IS�NOT�
YET�CLEAR�WHY�THIS�SHOULD� BE
� IT�
SEEMS�PROBABLE�$OMMODORE�HAS�
IMPROVED�AND�HONED� SOME�PROCESSOR�
INTENSIVE�PARTS�OF�& B<DL M: KM


5HE�NEW�"GNUS�NOW�SUPPORTS�UP�
TO��.B�OF�$HIP�3".�� �AS�FOUND� IN�
THE�"�����AND�THE�NEW�%ENISE�GIVES�
SEVERAL�EXTRA�SCREEN�MODES�� �
ALTHOUGH�SPECIAL�MONITORS�ARE�
REQUIRED�TO�ACCESS�MANY�OF�THEM�

57�OWNERS�WILL�STILL� HAVE�TO�WORK�
IN�STANDARD�)I3ES�SINCE�THE�ONLY�NEW�
MODE�THEY�CAN�ACCESS�� �4UPER)I3ES�
	�����X����� IN�1"-
� IS�A�DRAG�TO�READ�
EVEN�ON�A�REASONABLE�MONITOR
�SUCH�
AS�THE�����4�

*NTERLACED�SCREENS�STILL�FLICKER�
UNLESS�YOU�HAVE�A�DISPLAY�ENHANCER�
AND�WE�ARE�STILL�WAITING�TO�SEE� IF�
EXISTING�"����FLICKER�FIXING�UPGRADES�
WILL�WORK�IN�THE�1LUS��"LL�THE�SAME
� IT�
IS� POSSIBLE�TO�DEFINE�A�SCREEN�WHICH�
OCCUPIES� A�MUCH�BIGGER�AREA�THAN�
THE�DISPLAY�AND�TO�SCROLL�AROUND� IT�
WITH�EASE�

5WO�NEW�MODES�ARE�SUPPORTED�
	NEW�FOR�THE�"����AT�LEAST
�
PRODUCTIVITY�	FOUR�COLOURS� IN�EITHER�
����X�����OR�����X����
�AND�"�����
	FOUR�COLOURS�AT������X����
��
1RODUCTIVITY�MODE�REQUIRES�A�
MULTISCAN�MONITOR�TO�WORK��WHILE�
"����� IS�A�SPECIAL�MODE�FOR�
$OMMODORE�S�OWN�"�����
MONOCHROME�MONITOR��5HIS� PROVIDES�
FOUR�GREY�SCALES�ON�AN�����X���� INCH�
DISPLAY�FOR�$"%�AND�%51�APPLICATIONS�
MAINLY��5HE�SCREEN� REFRESH� RATE�OF�
"����� IS�SELECTABLE�BETWEEN�EITHER

A�SLOW���)Z�OR�EVEN�SLOWER���)Z�
	NORMAL�6,�1"-�MONITORS�REFRESH�THE�
SCREEN� AT���)Z
��5HIS�MIGHT�SEEM�A�
LITTLE�ODD
� BUT�IS�QUITE�SUFFICIENT�FOR�
THE� INTENDED�APPLICATIONS�

0NE�BIG�DISAPPOINTMENT�IS�THE�
PALETTE��5HIS� IS�STILL�FIXED�AT�THE������
COLOURS� IT�HAD�WHEN�THE�MACHINE�WAS�
INTRODUCED�SOMETHING�LIKE�SEVEN�
YEARS�AGO��"T�THE�TIME�THAT�SORT�OF�
POWER�WAS�ALMOST�UNHEARD�OF�� �BUT�
NOW�IT�HAS�BECOME�COMMONPLACE�TO�
FIND�THOUSANDS�OR�EVEN�MILLIONS�OF�
COLOURS�ON�MACHINES�WHICH�COST� LESS�
THAN�_�����	AND�THAT�INCLUDES�A�
MONITOR
��5ODAYkS�APPLICATIONS�
DEMAND� SUBTLE�COLOURS�FOR�EVERYTHING�
FROM�ART�TO�$"%�SO�THIS� IS�ONE�AREA�
WHICH�$OMMODORE�MUST�ADDRESS�AND�
THEY�MUST�DO�SO�QUICKLY�

5HE�SAME�HAS�TO�BE�SAID�FOR�THE�
SOUND��"LTHOUGH�THE�"MIGA�HAS
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ALWAYS�BEEN�CAPABLE�OF�SOME�OF�THE�
BEST�SOUND�AROUND� IT�IS�STILL� LIMITED�
	 
�TO�FOUR�CHANNEL�STEREO�SOUND�
AVAILABLE�OVER�NINE�OCTAVES��"LTHOUGH�
NOT�AS� IMPORTANT�FOR�SERIOUS�
APPLICATIONS
�$OMMODORE�WILL� HAVE�TO�
CONSIDER�GIVING�THE�MACHINE�AT� LEAST�
EIGHT�CHANNELS�AND�AT�LEAST����OR����
BIT�SAMPLE�PLAYING�CAPABILITY�

4/�35-� )4�!,,�50
5HIS�MUST�RAISE�A� LOT�OF�QUESTIONS�� �
ESPECIALLY�FOR�EXISTING�OWNERS�WISHING�
TO�UPGRADE�

"SK�YOURSELF
� DO�YOU� REALLY�NEED�
THE��.B�OF�$HIP�MEMORY�AND�SCREEN�
MODES�YOU�WILL� PROBABLY�NEVER�USE�� �
AT� LEAST�FOR�THE�FORSEEABLE�FUTURE �
.OST�OF�YOU�DO�NOT�REALLY�NEED�THOSE�
FACILITIES�ESPECIALLY�SINCE�GETTING�AT�
THEM� IS� LIKELY�TO�BE�A� COSTLY�
EXERCISE�� 4OME
� LIKE��.B�$HIP�3".

PRACTICALLY�IMPOSSIBLE�WITH�THE�
CURRENT�����MOTHERBOARDS�

5HE�SOFTWARE�ON�THE�OTHER�HAND�
IS�A�COMPLETELY�DIFFERENT�STORY��
& B< D L M: KM�� �IS�A�NOT�JUST�A�STEP�
FORWARD�FOR�THE�"MIGA�� �IT�IS�A�
GIGANTIC� LEAP�AHEAD�

*T�IS
� HOWEVER
�FAIR�TO�SAY�THAT�A�
LOT�OF�1%�AND�4HAREWARE�PROGRAMS�
	ESPECIALLY�OLDER�ONES
�WILL� NOT�WORK�
WITH�THE�NEW�& B< D L M: KM�� �BUT
� IN�ANY�
CASE
� MANY�OF�THEM�MERELY�ADD�TO�
FACILITIES�WHICH� ARE�FOUND�THERE�
ALREADY�� 'OR�INSTANCE
�THANKS�TO�
THE�NEW�2HKD;>G<A�� FILE�
MANAGEMENT�PROGRAMS�SHOULD�NO�
LONGER�BE�NECESSARY�

5HE�NEW�& B< D L M: KM�AND�
8ORKBENCH�ARE�EVERYTHING�WE�COULD�
EVER�HAVE�WISHED�FOR��5HEY�ARE�
SOMETHING�NO�SERIOUS�"MIGA�USER�
CAN�AFFORD�TO�BE�WITHOUT�� !"

IN�SPITE�OF�$OMMODORE�6,�S�CLAIMS�TO�THE�CONTRARY
�THE�
"����1LUS�IS�HERE�TN�S.Y��"H�A�$OMMODORE�DEVELOPER
� *

THE�NEW�MACHINE�STARTED�TO�CIRCULATE�� ��KNEW�OF�THU�
r� r�� �� r� r�

SUBJECT�TO�A�NON�DISCLOSURE�AGREEMENT
�$OMMODORR

�� �

" � � � � � "� " � �

"""�""� �� "� �� AA��

NUMBER�OF��OLDER�� <�*2�MACT)�IOS�OIRcADY�PILED�HIGH�ON

ENHANCED�TECHNOLOGY
�WHY�WOULD�ANYONE�WANT�TO�BUY�AN�
JP J�ONE �$UE�PANIC�

4UDDENLY�DEALERS�AND�DISTRIBUTORS�ACROSS�THE�COUNTRY�
r� r

r
r� r

r� r� �� �

r� �� r� "� �
JPRDWARE�


GOT�ROUND�TO�WARNING�THE�6,�DEVELOPERS�AND�PRESS�SOONER
�

�� r
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8OULD�YOU�BUY�A�PROFESSIONAL�SYSTEM�WITH�WHAT�IS�
PERCEIVED�AS�A�SECOND�RATE�04�AND�OUTDATED�CUSTOM
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/OW�YOU�CAN�LEARN
�REVISE�AND�CHECK�YOUR�PROGRESS�
IN�/ATIONAL�$URRICULUM�.ATHS�IN�A�WAY�WHICH�IS�
CHALLENGING�AND�FUN�TO�DO�� 5HE�COMPUTER�CAN�
AUTOMATICALLY�ADJUST�THE�DIFFICULTY�LEVEL�SO�YOU�WILL�
NEVER�BE�OUT�OF�YOUR�DEPTH
�NOR�WILL�IT�BE�TOO�EASY�
#Y�SOLVING�THE�.ATHS�PROBLEMS�AND�LEARNING�AS�YOU�
GO
�YOU�FACE�THE�CHALLENGE�OF�THE�:CIF�;5A9G�IN�THE�
"DVENTURE�THROUGH�5IME��4TART�IN�THE�LAND�OF�THE�CAVE�
MAN
�AND�IF�YOU�SURVIVE�LONG�ENOUGH
�YOU�CAN�HELP�
;EN�IN�HIS�DESPERATE�STRUGGLE�TO�DEFEND�A�.ARTIAN�CITY�

0FG@:J�@E:CL;<;



-?C;I�-78B;I�
�::?J?ED�
,K8JH79J?ED�
&KBJ?FB?97J?ED�
�?L?I?ED�
�H79J?EDI

�;9?C7BI�
.I?D=�97B9KB7JEHI�
,>7F;���,F79;�
&ED;O�FHE8B;CI�
&;7IKH;C;DJI�
'KC8;H�F7JJ;HDI
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� HE�FACT�THAT�YOU�RE� READING�

THIS�ARTICLE� IMPLIES�THAT�
YOU�WANT�TO�SAVE�SOME�
MONEY�WITHOUT�MISSING�OUT�

�N�THE�BENEFITS�SERIOUS�SOFTWARE�CAN�
IRING�HOME�AND�SMALL� BUSINESS�
ISERS�� 1ERHAPS�YOU�ARE�NEW�TO�THE�
=MIGA� AND�DON�T�KNOW�WHAT�SOFTWARE�
S�AROUND�AT�A�DECENT�PRICE��0R�
NAYBE�YOUkRE�SIMPLY�NOT�SURE�WHAT�
�USINESS�SOFTWARE� IS
� AND�WHAT�IT�
�AN�DO�FOR�YOU�� &ITHER�WAY
�THIS�
SERIES�OF�ARTICLES�WILL� HELP�MATCH�
FOUR�REQUIREMENTS� IN� SOFTWARE�TO�
�OUR�BUDGET�

.AGAZINES� LIKE��F B@: �.AHII> K�
ARE�ALWAYS�ON� THE� LOOKOUT�TO� REVIEW�
NEW
� SOPHISTICATED�PACKAGES��
+NFORTUNATELY�THESE�PACKAGES�TEND�
�O�BE�PRETTY�EXPENSIVE�� *TkS�ALL�VERY�
!�DKK� ENTHUSING�ABOUT�.NI>K;:L> � � �
WITH�ALL� ITS�BELLS�AND�WHISTLES
� BUT�IF�
ALL�YOU�WANT�IS�A�SIMPLE�NAME�AND�
ADDRESS� LIST�YOU�WONkT �WANT�TO�SPEND�
SEVERAL� HUNDRED�POUNDS�FOR�FEATURES�
WHICH�WILL� NEVER�BE�USED�

*N�MANY�CASES�AN�OLD�VERSION�OF�
A�PROGRAM�WILL�DO�EVERYTHING�YOU�
NEED
�AND�COST�A� LOT�LESS� INTO�THE�
BARGAIN�� .ANY�PEOPLE� NEVER�NEED�
MORE�THAN�A�SIMPLE�DATABASE�AND�
WORD�PROCESSOR�BUT�IF�THE�SIMPLE�
PROGRAMS�BEGIN�TO�PROVE�RESTRICTIVE
�
THEREkS�NO�NEED�TO�WORRY�� *F�YOU�
HAVENkT �PAID�TOO�MUCH�FOR�THE�
SOFTWARE� IN�THE�FIRST�PLACE� IT�IS�NO�
GREAT�LOSS�TO�PUT�IT�AWAY�ON�THE�SHELF�
AND�BUY�A�FANCIER�VERSION�

*N�THIS�SERIES�WE�WILL� BE� LOOKING�
AT�PROGRAMS�WHICH�YOU�CAN� PICK�UP�
FOR�ABOUT�_���OR�LESS
� NOT�MUCH�
MORE�THAN�THE�PRICE�OF�A�GAME�WHICH�
MAY�ONLY�LAST�A�MONTH�OR�TWO�BEFORE�
BEING�FORGOTTEN�FOREVER�� *NTEGRATED�
PACKAGES�MAY�COST�MORE�OVERALL
� BUT�
THE� INDIVIDUAL�MODULES�ARE�
INEXPENSIVE�WHEN�THE�PACKAGE�PRICE�
IS�DIVIDED� BETWEEN�THEM�

7/2$�02/#%33/23
1ROBABLY�THE�FIRST�SERIOUS� PROGRAM�
ANYONE�USES� IS�A�WORD� PROCESSOR
�
WHETHER�TO�WRITE�A�CHATTY�LETTER�TO�A�
FRIEND�OR�A�BEGGING�ONE�TO�THE�BANK�
MANAGER��8ORD�PROCESSORS�ARE�OFTEN�
LIKENED�TO� INTELLIGENT�TYPEWRITERS
� BUT�
A�BETTER�DESCRIPTION�WOULD�BE�
FORGIVING�RATHER�THAN� INTELLIGENT�� /O�
NEED�FOR�BOTTLES�OF�CORRECTION�FLUID�
WITH� A�WORD� PROCESSOR�� �SIMPLY�TYPE�
AWAY�THEN�GO�BACK�THROUGH�THE�TEXT
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CHANGING�WORDS�AROUND
� ADDING�AND�
DELETING�SENTENCES�AND�CORRECTING�
SPELLING��0NCE�HAPPY�WITH�THE�RESULT
�
SIMPLY�PRINT�IT�OUT��8ORD�PROCESSORS�
NOW�HAVE�MANY�FEATURES�TO�MAKE�THE�
TYPISTkS� LIFE�EASIER�� 4OME�ARE�VIRTUALLY�
ESSENTIAL� FOR�EVERYONE�WHILE�OTHER�
FEATURES�MIGHT�BE�USED�BY�ONLY�A�
HANDFUL� OF�OPERATORS�

&SSENTIAL�FEATURES�
/� 8ORD�8RAP�� �ALLOWS�THE�USER�TO�
CONTINUE�TYPING�PAST�THE�END�OF�THE�
LINE��8HEN�THE�END�OF�THE� LINE� IS�
REACHED
�THE�PROGRAM�AUTOMATICALLY�
DROPS�THE�FOLLOWING�TEXT�ON�TO�THE�
NEXT�LINE�DOWN�� *DEAL�FOR�HUNT�AND��
PECK�TYPISTS�WHO�NEED�TO�WATCH�
THE�KEYBOARD
� NOT�THE�SCREEN
�
WHILE�TYPING�
b � -OAD�AND�4AVE�"4$**� � �MOST�
WORD�PROCESSORS�SAVE�TEXT�IN�THEIR�
OWN�PECULIAR�FORMAT�WITH�CONTROL�
CODES�ONLY�THEY�CAN� RECOGNISE��"4$**�
IS�A�STANDARD� jCLEANk� FORMAT�
RECOGNISABLE� BY�VIRTUALLY�EVERY�WORD�
PROCESSOR�ON�EVERY�COMPUTER�� *T�IS�
EXTREMELY�BENEFICIAL�TO�BE�ABLE�TO�BE

ABLE�TO�PASS�TEXT�FILES�BETWEEN�WORD�
PROCESSORS
�DATABASES
� SPREADd
SHEETS�AND�OTHER�MACHINES�
b � 4PELL�$HECKER�� �THE� NATURE�OF�
WORD� PROCESSORS�ENCOURAGES�FAST�
TYPING�SINCE�MISTAKES�ARE�EASY�TO�
CORRECT�LATER�AT�LEISURE
� BUT�CHECKING�
THE�TEXT�ON�SCREEN�CAN�BE�A�BIND�AND�
PRINTING�PROOF�COPIES�OF�LONGER�
DOCUMENTS�MERELY�WASTES�PAPER�AND�
MONEY��"�SPELL� CHECKER�WILL�GO�
THROUGH�THE�TEXT
�MATCHING�YOUR�
WORDS�TO� ITS�DICTIONARY�AND�
HIGHLIGHTING�THOSE� IT�DOESNkT �
RECOGNISE��8ATCH�OUT�THOUGH� FOR�
WORDS�SPELT�CORRECTLY�IN�THE�WRONG�
CONTEXT�SUCH�AS� jTHEREk� AND� jTHEIRk� OR�
jCOMPLIMENTk� AND� jCOMPLEMENTk �
4PELL�CHECKERS�DONkT �HAVE�A�CLUE�
WHAT�YOUkRE�WRITING�ABOUT�AND�WONkT�
PICK�THOSE�UP�
! � #LOCK�0PERATIONS�� �ONCE�A�
DOCUMENT�IS�TYPED
� A� READ�THROUGH� IT�
OFTEN� SUGGESTS�THAT�WHOLE�SENTENCES�
OR�PARAGRAPHS�WOULD�WORK�BETTER�IN� A�
DIFFERENT�ORDER��5HE�POSSIBILITY�OF�
MARKING�SECTIONS�OF�TEXT�AND�JUGGLING

�
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THEM�AROUND� IS�EXTREMELY�USEFUL
�
ALLOWING�CREATIVE�WRITING�TO�TAKE�PLACE�
WITH�THE�FLOW�AND�THE�SORTING�AND�
TIDYING�TO�BE�DONE� LATER�
b � .AIL�.ERGE�� �SEE�DATABASES�

$!4!"!3%�$),%--!
"N�ADDRESS�BOOK� IS�ESSENTIAL�TO�
EVERY�INDIVIDUAL�WHO�WANTS�TO�
KEEP�TRACK�OF�FRIENDS�AND� RELATIVES�
"�DATABASE� IS�EFFECTIVELY�AN�
ELECTRONIC�ADDRESS�BOOK
� ALTHOUGH�
IT�CAN�BE�USED�FOR�MANY�OTHER�
PURPOSES�SUCH� AS�HOLDING�DETAILS�
OF�BOOK�OR�RECORD�COLLECTIONS
�
RECIPES�AND�DIETS�OR�PERHAPS�THE�
FORM�OF�A�FAVOURITE�HORSE�OR�FOOTBALL�
TEAM��"T�ITS�HEART
� A�DATABASE� IS� A�
COLLECTION� OF�RECORDS� RATHER� LIKE�A�
BOX�OF�CARDS�� &ACH� RECORD�CONTAINS�
DETAILS�OF�A�PARTICULAR� ITEM�AND�
CAN�BE�SHUFFLED� IN� ANY�ORDER
�
SOME�RECORDS�TAKEN�OUT�FOR�USE�
AND�THE�WHOLE� LOT�SORTED� IN�ANY�WAY�
YOU�CHOOSE�

&SSENTIAL� FEATURES�
0 � 7ARIABLE�'IELD�-ENGTH�� �A�FIELD�
IS�ONE�SECTION� IN�A� RECORD� LIKE�A�
PHONE�NUMBER�� #UT�DIFFERENT�FIELDS�
NEED�MORE�OR�LESS�SPACE��5HUS�AN�
ADDRESS�WOULD�NEED�MORE�SPACE�
THAN�A� PHONE�NUMBER��.OST�
CHEAPER�DATABASES�SAVE�THE�
STRUCTURE�OF�THE�DATABASE�TO�DISK
�
TAKING�UP�THE�WHOLE� LENGTH�OF�THE�
FIELD�WHETHER�OR�NOT�IT�CONTAINS�AN�
ENTRY�� *F�EVERY�FIELD� IS�SET�TO����
CHARACTERS
� AND�MOST�ONLY�USE�FOUR�
OR�FIVE
� A� LOT�OF�MEMORY�AND�DISK�
SPACE� IS�WASTED�
b � $ONDITIONAL�4EARCHING�THE�
WHOLE� POINT�OF�A�DATABASE� IS�TO�
RETRIEVE� INFORMATION�QUICKLY�AND�
EASILY�� *F�YOU�HAVE�A�DATABASE�SET�UP�
FOR�YOUR�BOOK�COLLECTION� AND�WANT�TO�
FIND�ALL�THE�TITLES�BY�A� PARTICULAR�
AUTHOR�YOU�WONkT �WANT�TO�WORK�
THROUGH�THE�WHOLE�COLLECTION��
$ONDITIONAL� SEARCHING�ALLOWS�YOU�TO�
SELECT�ONLY�THOSE�RECORDS�WHICH�ARE�

CONTINUED�ON�PAGE����

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



�+�'-%-!
�,�*-%'!
" / " - 0 ( *$

!M@KNFHB�#NLOTSDQR� 4DKDOGNMD
�5+	�,SC� -NM
3@S� �@L
�OL

����,@SBGLDQD�2N@C� ����
����������
+HMFRSNM
TONM
4G@LDR� 4DK�&@W��

3TQQDX�+4���45� ���
��������

$0.165&34
"MISA� "����$ARTOON�$LASSICS�1ACK�	�.B
��������������������������������������������������_������
"MISA� "�����.B�$LASS�OF�THE����S�1ACK����������������������������������������������������_������
"MISA� "�����.B�$LASS�OF�THE����S�	5HE�'IRST�4TEPS
����������������������������������_������

41&$*"-�0''&3
"MISA�"����$ARTOON�$LASSICS�1ACK���1ROTAR�S�7ISTO�COLOUR�MONITOR���CABLE������[���
��

G? ?
*NTERNAL�4ONY������ %ISK�%RIVE������������������������������������������������������������������������[��
��
&XTERNAL������%ISK�%RIVE��������������������������������������������������������������������������������� [��
��

1305"3�)"3%�%3*7&4 ��1LEASE�PHONE�FO R�PRICES

1ROTAR�7ISTO�$��-�CO LOUR�MONITOR�AND�CABLE 

































































[���
��
1HILIPS��� l�57�MONITOR�	MODEL�� � � � 

� REMOTE�CONTRO L���TE LETEXT��
SCART�C A B LE 































































































































[���
��
1HILIPS� ��l�57�MONITOR�	MODEL����� 

� REMOTE�CONTRO L���SCART�CAB LE 






















 [���
��

���,�3".���CLOCK���������������������������������������������������������������������������������������� [��
��
"MIGA�"TARI�MOUSE�	����DP I
�����������������������������������������������������������������������[��
��
.OUSE�MAT������������������������������������������������������������������������������������������������������[�
��
%UST�COVER�������������������������������������������������������������������������������������������������������[�
��
"MIGA�POWER�SUPPLY������������������������������������������������������������������������������������ [��
��
4UPER�1RO�;IP�4TICK�	+OYSTICK
����������������������������������������������������������������������� [��
��

!-)'!�!����2%0!)23�
7HSGNTS�CH@FMNRSHB�EDDR�

��&HWDC�BG@QFDR��� &@RS�STQM@QNTMC _�����

+ 4 K

u�8E�PROVIDE�PICK�UP�SERVICE�FOR�REPAIRS�FOR�ONLY�_�������7"5
u�"LL�PRICES�INCLUDE�7"5�AND�/&95�%":�%&-*7&3:
u�1LEASE�PHONE�FOR�OTHER�$OMMODORE�PRODUCTS

�<9D*?6D �������������������������
� �������� �����" ����� ����

4AVE�AN�ENTIRE�
DISK�AS�"MIGA%04�FILES
�RETAINING�COPY�
PROTECTION��'ILES�CAN�THEN�BE�TRANSFERRED�TO�
"/:�MEDIA�FOR�SAFEKEEPING


OF�DATA�BY�FORMATTING�A�STANDARD�%4%%�DISK��
/ON�4:#*-�USERS�CAN�STILL�READ�THESE�DISKS��
"."9�**�PATCH���"LLOWS�"MIGA�DRIVES�TO�
READ�AND�WRITE�."$�FORMAT��%IRECT�SUPPORT�
FROM�3EADY4OFT�	 "."9�7����0NWARDS
�
.)*TI�NNS�TRANSFER�PROGRAM�ALLOWS�TRANSFER�
OF�*#.
� ."$
�"5"3*�AND�".*("�FILES�TO�ANY�
%04�FORMAT�
4UPER�$ARD�".*�STYLE�BACK�UP�SYSTEM���USES�
ONE�OR�MORE�DRIVES��6NIT� COMPENSATES�FOR�
DRIVE�SPEED�INCOMPATIBILITIES
�REMOVING�THE�
INCONSISTENCIES�FOUND�IN�OTHER�DEVICES�

�� 4IMPLE�*N�INSTALL���)ARDWARE�AND�4OFTWARE��
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461&3�$"3%�".*�**���64'34�0-%�"/%�/&8����

�--;�*7-���7-;�
/!,4#<*:<���8*:-��B�.�<8<*55@�,869*<2+5.�*7-
/ 2< �	 �
 �	 � �� �
 �� ����C; � � � � � � � � � � � ��75@� A 
���

B�88<�B�:2>.�B�8*:-��B�88<�/:86�B� ��5� *7-
:.68>.� <1*<�*778@270�,52,4��� � � � � � � ��75@�A ����

#=9.:�*:-��62�% �%<252<2.;�� B�2;4��7*5@;.:��
�892.:��87;<:=,<287�B�2<�� B�:2>.��52076.7<�
#9..-��1.,4.:�� � ��-2<8:���75@�A 	���
 �
#=9.:�$:*,4.:����2;95*@;�B� 2;4/5:*,43��#2-.�
27/8:6*<287� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��75@� A�� ��


5HE�03*(*/"-�AND�.045�108&3'6-�HARDWARE�
BACK�UP�DEVICE�NOW�COMES�WITH�THE�BRAND�NEW

5HIS�CONSISTS�OF�IMPROVED�PERFORMANCE�AND�
GREATLY�ENHANCED�PARAMETER�OPTIONS��*F�YOU�ARE�
CONSIDERING�BUYING�ONE�OF�THE�OTHER�SYSTEMS�TO�
APPEAR�RECENTLY�YNU�WILL�MISS�OUT�NN�THE�
03*(*/"-�4611035&%�4:45&.�WITH�
$0/5*/6064-:�61%"5&%�40'58"3&�
"S�&9$-64*7&�APPOINTED�DISTRIBUTORS�WE�OFFER�
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�
WHY�NOT�ENHANCE�YOUR�SYSTEM�TO�THE�NEW
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#OTH�OF�THE�ABOVE���_�����POSTAGE�PER�ORDER�
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� _����� INCLUDES� POST�AND� PACKING
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MTINUED�FROM���������

ERTINENT�TO�YOUR�NEEDS�AT�A�
ARTICULAR�TIME�
�
� .AIL� .ERGE�� �AT�TIMES�SUCH�AS�
LOVING�HOUSE�YOU�WANT�TO�BE�ABLE�TO�
LFORM�ALL�YOUR�FRIENDS�AND� RELATIVES�
F �YOUR�NEW�ADDRESS��.AIL�MERGE�
LAKES�THIS�SIMPLE��"�DATABASE�WITH�
NIS�FACILITY�WILL�ENABLE�YOU�TO�GRAB�ALL�
HE�NAMES�AND�ADDRESSES�FROM�A�FILE�
IND� PASS�THEM�TO�YOUR�WORD�
IROCESSOR��5HE�RELEVANT�DETAILS�CAN�
HEN�BE� INSERTED� IN�A�STANDARD� LETTER�
IND� ADDRESS� LABEL� PRINTED�FOR�ALL�
HE� RECIPIENTS�
<+� 3ECORD�&DITING�� �SOME�SIMPLE�
LATABASES�ONLY�ALLOW�DATA�TO�BE�
IDITED�	FOR�SPELLING�AND�SO�ON
� AT�
�LITIAL�ENTRY�� �WHAT�HAPPENS�WHEN�
IETAILS�CHANGE �"�CHANGE�OF�NAME�OR�
IHONE�NUMBER�CAN�THEN�MEAN�WIPING�
HE�WHOLE� RECORD� AND� RE�ENTERING�IT�
ROM�SCRATCH�
6 � 4AVE�AND� -OAD�"4$**� � �SEE�WORD�
IROCESSORS�

302%!$3(%%4�*&#,+ &%

VLOST�HOME�USERS�WILL� HAVE� LITTLE�NEED�
OR�A�SPREADSHEET
� BUT�IT�CAN�BE�A�
LANDY�TOOL�FOR�BUDGETING�HOUSEHOLD�
NCOME�AND�EXPENDITURE��
4PREADSHEETS�ARE�VERY�GOOD�AT� jWHAT�
F � CALCULATIONS��8HAT� IF�*�WORK�
UVERTIME�FOR�THE� NEXT�FEW�MONTHS 
"�ILL� *� BE�ABLE�TO� REPAY�THAT�HIGH�
NTEREST�LOAN�FASTER �8HAT�IF�THE�
MORTGAGE�RATE�FALLS�BY�A� PERCENTAGE�
POINT �8HAT�IF�*� AGREE�TO�PAY�OFF�MY�
ARREARS�AT�THIS�OR�THAT�AMOUNT�PER�
MONTH �8ILL� *� BE�ABLE�TO�DO�SO 
5HOSE�ARE�JUST�A�FEW�EXAMPLES�
SPECIFIC�TO�BOTH� HOME�AND�SMALL�
BUSINESS�USE�

&SSENTIAL�FEATURES�
b � "UTO�AND�.ANUAL� 3ECALCULATION
� �CHANGING�ONE�VALUE� IN�A�
SPREADSHEET�OFTEN�AFFECTS�OTHERS�TOO��
"UTO�RECALCULATION�WILL� CHECK�THE�
WHOLE�OF�THE�DATA
�MAKING�ANY�
NECESSARY�CHANGES
� BUT�IT�S�SLOW��
8ITH� A�MANUAL� OPTION�YOU�CAN�FORCE�A�
RECALCULATION�OF�ONLY�THE�AFFECTED

SECTION�OF�THE�DATA�
b � 4ECTIONAL� 1RINTING�� �
SPREADSHEETS� LIVE� UP�TO�THEIR�NAME����
THEY�SPREAD�ACROSS� AS�WELL� AS�DOWN�
THE�PAGE�� *T�IS�EXTREMELY�USEFUL�
THEREFORE�TO�BE�ABLE�TO�PRINT�OUT� IN�
SECTIONS�WHICH�CAN�THEN�BE�
REASSEMBLED� LIKE�A�JIGSAW�
b � 4AVE�AND�-OAD�"4$**�� �SEE�WORD�
PROCESSORS
b � #LOCK�0PERATIONS�� �SEE�WORD�
PROCESSORS

$%3+�4/0�05",)3().'
8ORD�PROCESSORS�ARE�USEFUL
� BUT�
THE�OUTPUT�CAN�BE�A� LITTLE� BORING�
8HAT� IF�YOU�FANCY�PRODUCING�
SOMETHING�WHICH�COMBINES�WORDS�
AND�PICTURES
� PERHAPS�A�NEWSLETTER�OR�
FLYER�FOR�YOUR�LOCAL� CLUB �%51� IS�THE�
ANSWER��"LTHOUGH� SIMPLE�TO�DO
�A�
GOOD�DEAL� OF�WORK� IS� NEEDED�TO� LEARN�
THE� INS�AND�OUTS�OF�%51�PROGRAMS��
&ACH�HAS� ITS�OWN�GOOD�AND�BAD�
POINTS
� AND�DIFFERENT�PEOPLE�WILL� FIND�
DIFFERENT�PACKAGES�SUIT�THEIR�NEEDS�
BEST�

&SSENTIAL�FEATURES�
2 � 7ARIETY�OF�1ICTURE� *MPORTS�� �
THEREkS�NOTHING�MORE�FRUSTRATING�
THAN�TRYING�TO� IMPORT�A�GRAPHIC�
WHICH�HAPPENS�TO�BE� IN�THE�
WRONG�FORMAT�SIMPLY�BECAUSE� IT�
COMES�FROM�THE�WRONG�MACHINE�OR�
PAINT�PACKAGE�
b � 4AVE�AND�-OAD�"4$**�� �SEE�WORD�
PROCESSORS
b � 5EXT�'LOW�3OUND�(RAPHICS�� �NOT�
EXACTLY�ESSENTIAL� SINCE�TEXT�CAN�BE�
LAID�OUT�EITHER�ABOVE�OR�BELOW�
GRAPHICS�TO�GIVE�GOOD� RESULTS
� BUT�
WHY�NOT�GO�THE�WHOLE�HOG ��� 1ICTURE�$ROPPING�AND� 3ESIZING�� �
YOUkVE�TYPED�UP�THE�TEXT�AND�DONkT�
WANT�TO�CHANGE�ANYTHING���� BUT�THE�
PICTURE� IS�A� BIT�TOO�BIG�AND�PUSHES�
THE�WORDS�OFF�THE� PAGE��4O�MAKE�THE�
PICTURE�SMALLER�OVERALL� OR�CROP� IT�TO�
BRING�OUT�THE�SUBJECT�THEN� RESIZE� IT�

� %�%���&!#),)4)%3
5HESE�DAYS� IT�SEEMS�EVERYONE�HAS

SEVERAL� BANK
� BUILDING�SOCIETY�AND�
CREDIT�CARD�ACCOUNTS��5HE�OLD�DAYS�OF�
CASH�ON�THE�NAIL� FOR�EVERYTHING�HAS�ALL�
BUT�DISAPPEARED
� AND�FINANCIAL� LIFE� IS�
FAR�MORE�COMPLICATED�AS�A� RESULT��"�
HOME�ACCOUNTING�PROGRAM�CAN� HELP�
YOU�FIND�YOUR�WAY�THROUGH�THE�
FINANCIAL�JUNGLE�ALTHOUGH�ENTERING�AND�
CHECKING�THE�DATA�CAN�EASILY�TAKE�
LONGER�THAN�THE�TIME�HONOURED�
METHOD�OF�JOTTED�CALCULATIONS�ON�THE�
BACKS�OF�	EASILY�MISLAID
�ENVELOPES�

&SSENTIAL� FEATURES�
3ECONCILIATION�� �YOU� KNOW�HOW�

IT� IS�WHEN�YOUR�BANK�STATEMENT�
SUGGESTS�YOU�HAVE�SEVERAL� HUNDRED�
POUNDS� AVAILABLE�WHILE�YOUR�CHEQUE�
BOOK�TELLS�ANOTHER�STORY��.AKE�
SURE�THE�ACCOUNTING�PROGRAM�YOU�
CHOOSE�CAN� FIGURE�OUT�THE� INDIVIDUAL�
ITEMS�WHICH�MAKE�UP�THE�
DIFFERENCE�BETWEEN�YOUR�BALANCE�
AND�THE�BANK�S�
b � 4TANDING�0RDERS�� �THE� LAST�
THING�YOU�NEED�WHEN�USING�THE�
"MIGA�TO�SAVE�TIME� IS�TO� HAVE�TO�
ENTER�STANDING�ORDERS�AND�DIRECT�
DEBITS�MONTH� BY�MONTH��5HIS�
METHOD� OF�PAYMENT�IS�SUPPOSED�TO�
SAVE�TIME
� SO�MAKE�SURE�THE�
PROGRAM�CAN�BE�TOLD�ONCE� AND�FOR�
ALL�WHAT�TO�DO
� THEN�APPLY�THE�
INFORMATION�AUTOMATICALLY�

#UDGETS�� �IT kS�EXTREMELY�USEFUL�
TO�BE�ABLE�TO�WORK�OUT�WHAT�YOU�
jTHINKk�YOU�WILL� RECEIVE�AND� SPEND
�
THEN�COMPARE� IT�TO�WHAT�HAS�ACTUALLY�
HAPPENED��+UST�DON�T�LET�THE�SPOUSE�
SEE� HOW�YOU�DIPPED�BADLY� INTO�THE�
RED�BUYING�THAT�HARD�DISK�

�##�"5.$,%$�50
8HEN�SETTING�UP�WITH�SERIOUS�
SOFTWARE�THERE�ARE�TWO�MAIN� ROUTES��
&ITHER�YOU�CAN�BUY�ALL�THE� INDIVIDUAL�
PROGRAMS�AS�AND�WHEN�YOU�THINK�YOU�
NEED�THEM�OR�YOU�CAN�SIMPLY�
BUY�A�BUNDLE�� #UNDLES�ARE� IDEAL�
FOR�EXPERIMENT�SINCE�THEY�OFTEN�WORK�
OUT�CHEAPER�THAN�BUYING�THE�
PROGRAMS�THEY�CONTAIN�SEPARATELY��
)OWEVER�IF�YOU�DON�T�AND�ARE�NEVER
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LIKELY�TO�HAVE�USE�FOR�A� LARGE�
PROPORTION�OF�THE� INDIVIDUAL� ITEMS�
THEY�CONTAIN
� THEY�ARE�SOMETHING�OF�A�
FALSE�ECONOMY�

"DDITIONALLY�SOME�BUNDLES�
CONTAIN�SOFTWARE�WHICH
� EVEN�FOR�THE�
BEGINNER
� IS�FRANKLY�NOT�WORTH�THE�
EFFORT�OF�LOADING�� /EXT�MONTH�WE�LL� BE�
LOOKING� IN�DETAIL� AT�SOME�BUNDLES�� �
WHAT�THEY�CONTAIN�AND�THEIR�GOOD�AND�
BAD� POINTS�� 'OR�NOW�SIMPLY�BEAR� IN�
MIND�THAT�FOR�YOU�THEY�MIGHT�NOT�BE�
THE�WONDERFUL�VALUE�THEY�SEEM�

"�FEW�EXAMPLES�OF�BUNDLES� ARE�
^�"HE= �� BL D �* ??B<> �
4PREADSHEET
�GRAPHICS
�DATABASE
�
WORD� PROCESSOR�AND� LAYOUT�SOFTWARE�
^�/A>� 2 HKDL��+ E: MBG NF � = BMBHG �
4PREADSHEET
� COMMS
�DATABASE
�
WORD� PROCESSING�AND�SIDEWAYS�
PRINTING�UTILITY�
^�/A>�#HF >� * ??B<> � & BM�
8ORD�GRAPHIC�PROCESSOR
� %51
�
DATABASE
� SPREADSHEET
� FONTS�AND�
GRAPHICS�� !"
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"5ONCE� 1LUS� IS� A� 1$�"+� COMPATIBLE�
EMULATOR�FOR�THE�"MIGA������8ITH�"5ONCE�
1LUS�FITTED
� THE�"MIGA�CAN�BE� USED�AS�
A� 1$�"5� COMPATIBLE� COMPUTER�� 5HE�
EMULATOR�WORKS�WITH�ALL�STANDARD�"MIGA�
HARD� DISK� DRIVES� AND� PROVIDES� COMd
PATIBILITY�WITH� MOST� PRINTERS�� "� PROFESd
SIONAL�FITTING�SERVICE�IS�AVAILABLE�FOR�_����
*F�YOU�OWN�AN�"MIGA�����AND�REQUIRE�1$�
COMPATIBILITY
�YOU�WILL�NOT�DO�BETTER�THAN�
"5ONCE� 1LUS�

!0''� ������ +���/� (0'�/$*)�
(���� �"���  "����1"�� "-�+#$��(*� .�
(0'/$�/�.&.��'*)".$� �)*-(�'� �($"��
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��)����- ..��''� �($"�� -�(� �� 0+�/*� �(;�
-0).�  3/ )� ���� 3+�)� �� ������(*� �
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7ITAL�FOR�CREATING�VIDEO�TITLES�AND�OTHER�SPECIAL�
EFFECTS
�A�(ENLOCK�WILL�ALSO�GIVE�YOU�HOURS�OF�
FUN�MIXING�YOUR�"MIGA�CREATED�PICTURES�AND�
TEXT�WITH�HOME�VIDEOS�
o �0VERLAYING�OF�"MIGA�GRAPHICS�ON�A�VIDEO�SOURCE
o � #UILT�IN�HARDWARE� FADING�AND�OVERLAYING
o �0VERLAY
� 'ADE�AND�"MIGA�MODES
o �'ADE�AND�0VERLAY�TRANSPARENCY�CONTROL
o � 8ORKS�WITH�A LL�"MIGAS
o �$OMPOSITE�VIDEO�OUTPUT
o � 3OBUST�METAL�CASING
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"�MORE� POWERFUL�VERSION�OF�THE�BEST�SELLING�
3OC(EN�� 5HE� PLUS� VERSION� FEATURES� WIDER�
FACILITIES
�BETTER�IMAGE�QUALITY�AND�IMPROVED�
STYLING��5HE�BEST�VALUE�GENLOCK�AVAILABLE�
o �0VERLAYING�OF�"MIGA�GRAPHICS�ON�A�VIDEO�SOURCE
o �3(#�AND�VIDEO�PASS�THROUGH
o �)ARDWARE� FADE�FOR�OVERLAY�AND�FADE
o � ,EYHOLE�EFFECT�r�REPLACE�
ANY�COLOUR�WITH�AN
"MIGA�IMAGE�

t�0PTIONAL�CHROMA�KEY

������
�#��+)&% �*
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4CALA�ALLOWS�YOU�TO�CREATE�PROFESSIONAL�QUALId
TY�VIDEO� TITLES� AND� CREDITS�WITH� ITS�COMPLETE�
RANGE� OF� BACKGROUNDS� AND� WIPES�� 4CALA�
REQUIRES�A�HARD� DRIVE��� �.B�CHIP�3".�
o ����QUALITY�BACKGROUNDS
� ���EXAMPLE�BRUSHES
o � ���%IFFERENT�WIPES�AND����TEXT�LINE�WIPES
o �.ULTIPLE�FONT�SUPPORT��� ���FONTS�SUPPLIED
o � *DEAL�FOR�USE�WITH�3OC(EN�OR�3OC(ERN�
o �-OADS�PICTURES
� BRUSHES� 
 � �������i � �
ANIMATIONS�AND�TEXT� 331�� _������
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5HE�NEW�4LIMLINE�DRIVE�FROM�4ILICA�WILL�NOT�ONLY�
MAKE�THE�"MIGA�SEEM�FASTER
�BUT�ALSO�EASIER�
TO�USE
�WITH�LESS�SWAPPING�OF�DISKS��5HIS�DRIVE�
IS�BECOMING�THE�MARKET� LEADER�
o �$OMPATIBLE�WITH�A LL�"MIGAkS
o � 'ULL�TESTED�DESIGN�ENSURES�RELIABILITY
o � 4OLID
� RELIABLE�BUILD�QUALITY
o �$OMES�COMPLETE�WITH�A LL�CABLES
o �$OMPACT
� SLIM�DESIGN
o � ���,�FORMATTED�CAPACITY 331�� _�����
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*F� YOU� USE� "5ONCE� 1LUS� OR� ANY� OTHER� 1$�
EMULATOR
�THEN�THIS���" ��FLOPPY�DISK�DRIVE�WILL�
PROVIDE�YOU�WITH�FULL�COMPATIBILITY�WITH�ANY�1$�
������ ���,�OR����,�1$�DISKS�
o �������TRACK�SWITCHABLE
o � *DEAL�COMPANION�FOR�ANY�1$�EMULATOR
o � 4IMPLE�PIUG�IN�AND�GO�OPERATION
o � $OMPATIBLE�WITH�MOST�POPULAR�.4�%04�
DISK�FORMATS

t� *NCLUDES�A LL�CABLES
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4HOW�.AKER�ALLOWS�THE�CREATION�OF�COMPLEX�
PRESENTATIONS�� 4EQUENCE� AND� SYNCHRONIZE�
ANIMATION
�TITLING
�STILLS
�MUSIC
�SOUND�EFFECTS�
AND�VIDEO��/EEDS�HARD�DRIVE����.B�CHIP�3".�
o �4TORYBOARDING
e�4YNCHRONIZE�ANIMATION� TO�MUSIC
o �.*%*�SOUND�EFFECT�CONTROL���INCLUDING�4.15&�.5$
o �#ACKGROUND�MUSIC� LOOPING
o � *NTELLIGENT�AUTOLOADING�

OF�ANIMATION���GRAPHICS

 (%�
�",$
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"�FULLY�FEATURED�PAGE�LAYOUT�PROGRAM�ALLOWING�
YOU�TO�CREATE�ADVERTS
�MENUS
�BOOKS���IN�FACT�
ANYTHING�REQUIRING�TEXT�AND�GRAPHICS�TO�BE�MIXd
ED�TOGETHER��5HE�BEST�%51�PACKAGE�AVAILABLE�
o �1UNTONE�AND����BIT�COLOUR�SUPPORT
o �"DVANCED�TYPOGRAPHICAL�CONTROL
o � 5EXT�AND�GRAPHICS�ROTATION
o �#UILT�IN�WORD�PROCESSOR�AND�SPELLING�CHECKER
o �&XTENSIVE�RANGE�OF� ? � ���������������

FONTS�AVAILABLE� < � 331�� _������
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"LLOWS�GRAPHICS�TO�BE�SCANNED�INTO�THE�"MIGA�
AND� USED� IN� GRAPHIC�PACKAGES�OR�%51�PROd
GRAMS�� "N� IDEAL� ALL�IN�ONE�SOLUTION� FOR�YOUR�
BLACK�AND�WHITE�SCANNING�REQUIREMENTS�
o �1ROFESSIONAL�SCANNING�SOFTWARE�SUPPLIED
o �4WITCHABLE�RESOLUTIONS�� �������DPI
o �)IGH�SPEED�PRINTING�OPTION� TO�LASER�PRINTERS
o �3EAL�TIME�SCANNING�DISPLAY
o �'ULLY�COMPATIBLE�WITH�

%51���GRAPHIC�PACKAGES
o � ���GREY�SCALES

2 �/ % �" -
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"� SOPHISTICATED� WORD� PROCESSOR
� AIMED� AT�
SERIOUS�USERS��'EATURES�FULL�GRAPHICS�SUPPORT
�
��������WORD�SPELLING�CHECKER
�MACROS
�MULTId
PLE�FONTS�AND�SIZES�
o � 7ERY�EASY�TO�USE�FULLY�FEATURED�WORD�PROCESSOR
o � ���
����WORD�SPELLING�CHECKER

o ����
����WORD�THESAURUS
o �'ULL�GRAPHICS�SUPPORT�WITH�TEXT�WRAPPING
o �.ULTIPLE�FONTS�AND�SIZES

���$1�
)�(MPGXMLQ

R� 331�� _������

_��
�� -OABO� 0BC�� �1.�����

6NLEASH�THE�ARTIST�WITHIN�YOU�� %ESIGN�8ORKS�
IS�A�FAST
�EASY�TO�USE
�HIGH�QUALITY�STRUCTURED�
DRAWING�PROGRAM�THAT�ENABLES�YOU�TO�ACHIEVE�
PROFESSIONAL� RESULTS�
o �.ACROS
o � 7ERY�WIDE�RANGE�OF�DRAWING� TOOLS
o � *MPORT�EXPORT�*''�PICTURES� c
o �/EAR�1OSTSCRIPT�QUALITY�PRINTING�ON�DOT�MATRIX�
PRINTERS
.ULTIPLE� LAYERS

�$1
(MPGXMLQ(
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o � '3&&� 07&3/*()5� %&-*7&3:�� 0N� ALL� HARDWARE� ORDERS� SHIPPED� IN� THE� 6,� MAINLAND�
o � 5&$)/ *$"-� 4611035� )&-1-*/& �� 5EAM� OF� "MIGA� TECHNICAL� EXPERTS� AT� YOUR� SERVICE�
o � 13*$&� ."5$)�� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� l 4AME� PRODUCT� �� 4AME� PRICEm � BASIS�
o � &45"#-*4)&% � ��� :&"34�� 1ROVEN� TRACK� RECORD� IN� PROFESSIONAL� COMPUTER� SALES�
o � #64*/&44���&%6$"5*0/���(07&3/.&/5�� 7OLUME�DISCOUNTS�AVAILABLE�FOR�LARGE�ORDERS�
o � 4)08300.4�� %EMONSTRATION� AND� TRAINING� FACILITIES� AT� OUR� -ONDON� �� 4IDCUP� BRANCHES�
o � 5)&� '6 --� 450$,� 3"/(&�� "LL� OF� YOUR�"MIGA� REQUIREMENTS� FROM � ONE� SUPPLIER�
o � F R E E � $"5"-0(6&4�� 8 ILL� BE� MAILED� TO� YOU� W ITH� OFFERS� AND� SOFTWARE�PERIPHERAI� DETAILS�
o � 1":.&/5�� #Y� CASH
� CHEQUE� AND� ALL� MAJOR� CREDIT� CARDS�

#EFORE�YOU�DECIDE�WHEN�TO�BUY�YOUR�NEW�PERIPHERALS�AND�SOFTWARE
�WE�SUGGEST�YOU�THINK�VERY�CAREFULLY�
ABOUT�8)&3&�YOU�BUY�THEM��$ONSIDER�WHAT�IT�WILL�BE�LIKE�A�FEW�MONTHS�AFTER�YOU�HAVE�MADE�YOUR�PURd
CHASE
�WHEN�YOU�MAY�REQUIRE�HELP�AND�ADVICE��8ILL�THE�COMPANY�YOU�BUY�FROM�CONTACT�YOU�WITH�DETAILS�
OF�NEW�PRODUCTS �"T�4IIICA�4YSTEMS
�WE�ENSURE�THAT�YOU�WILL�HAVE�NOTHING�TO�WORRY�ABOUT��8E�HAVE�BEEN�
ESTABLISHED�FOR�OVER����YEARS�AND��WITH�OUR�UNRIVALLED�EXPERIENCE�AND�EXPERTISE
�WE�CAN� NOW�CLAIM�TO�
MEET�OUR�CUSTOMERS�REQUIREMENTS�WITH�AN�UNDERSTANDING�WHICH�IS�SECOND�TO�NONE��#UT�DONkT�JUST�TAKE�
OUR�WORD�FOR�IT��$OMPLETE�AND�RETURN�THE�COUPON�NOW�FOR�OUR�LATEST�'REE�LITERATURE�AND�BEGIN�TO�EXPERIENCE�
THE� l 4ILICA�4YSTEMS�4ERVICE��
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.ON�4AT� ����AM�����PM@@@@@@@@@@/O�-ATE�/IGHT�0PENING

-0/%0/� 4)01�� 1BICOFADBP� ��PQ� $ILLO	�� -UCLOA� 1QOBBQ�� *LKALK�� 5��� �� � 5EL�� �������� ����
0PENING� )OURS�� .ON�4AT� ����AM�����PTN@@@@@@@@@@-ATE�/IGHT�� 5HURSDAY�UNTIL��PM� &XTENSION�� ����������������������
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�
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� %"���� % 9 ?
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�����1LOTTER�(ROUP�	*$16(
�$ONTACT�+OHN�
#ENTLEY�e�������������

"MIGA�"RTISTS�$LUB����3OUNDHAY�.OUNT
�
-EEDS�-4���%8��"�CLUB�FOR�"MIGA�ARTISTS
�
MUSICIANS�AND�CODERS�FOR�MUTUAL�
ASSISTANCE�AND�PROGRAMMING�DEMOS��/O�
PIRATES
�GENUINE�"MIGA�ARTISTS�ONLY��
.EMBERSHIP� IS�FREE
�CONTACT�,".�e������
������
��PM��PM�

"MIGA�#EGINNERSk�$LUB�����8HITEHILL� 1ARK
�
-IMAVIDY
�$O�� -ONDONDERRY
� #5���02(��"�
CLUB�TO�HELP�NEWCOMERS�TO�THE�"MIGA�
5HERE� IS�A�BI�MONTHLY�CLUB�DISK
� AND�A�SMALL�
1%�LIBRARY��.EMBERSHIP�COSTS�_��FOR�A�
SINGLE�DISK
� OR�_���FOR�EVERY�ISSUE�

"MIGA�.USICIANSk�$LUB�.EMBERSHIP�GETS�
YOU�A�DISK�WITH����*''�SAMPLES�A�MONTH�FOR�
���MONTHS��"LSO�SAMPLE�SERVICE��
.EMBERSHIP�_����$ONTACT�(AVIN�8YLIE
�
(UTHRIE�4TREET
�$ARNOUSTIE
�"NGUS�

"MIGA�6SERSk�,�UB
�8INDSOR�)OUSE
� ���
$ASTLE�4TREET
�#ODMIN
�$ORNWALL�1-����%9��
.EETS�EVERY�'RIDAY�FROM�������PM
�TO�
EXPAND�MEMBERSk� KNOWLEDGE�OF�"MIGA�
COMPUTING�AND�TO�HELP�SOLVE�PEOPLEkS�
PROBLEMS��$ONTACT�+ACK�5AILING�

"MIGA�7IDEO�1RODUCERS�(ROUP�.EETS�
QUARTERLY� IN�4WINDON�� 'OR�*NFO�1ACK�SEND�
LARGE�4"&�TO�+IM�4TRUTTON
� ��3OCHFORD�
$LOSE
�(RANGE�1ARK
�4WINDON
�8ILTS�4/��
�"#��e������������

"MIGA�8ITHAM�6SERSk�(ROUP����)IGHFIELDS�
3D
�8ITHAM
� &SSEX�$.���-8��%ISTRIBUTES�
TIPS�AND�#ASIC�PROGRAMS�� ,EITH�"NDERSON�
�R�������������

"MIGAHOLICS�$LUB�'OR�BEGINNERS�AND�SOME�
EXPERTS��'REE�MEMBERSHIP��0WN�DISK

MAGAZINE��$ONTACT�,EVIN�#RYAN�e���������
�����&XT�����OR�WRITE�TO����8OLFE�
$RESCENT
�$HARLTON
� -ONDON� 4&���54�

".04�1ROGRAMMERSk�&XCHANGE�4WAPPING�
OF�".04�PROGRAMMERS�� COMPUTER�
PROGRAMS�� 'REE�HELP�FOR�BEGINNERS��
.EMBERSHIP�_���$ONTACT�+AMES�-ANNG�
h �������������

".04�6SER�(ROUP�4WAP�IDEAS
� HELP�ON�
ANY�".04�SUBJECT
� SWAP�1%�AND�OWN�
CREATIONS��$ONTACT�"NDY�W�����������

"NGLESEY�*$16(�.EETS�EVERY�.ONDAY�
�PM��PM�AT�)OLYHEAD�6NEMPLOYED�
8ORKERS�$LUB��"LL�MACHINES�FROM�$���TO�
"MIGA��$ONTACT�/ICK�.ASSEY�
c �������������

"YR�*$16(�.EETS�AT�3ADIX�5RAINING�$ENTRE
�
8EST�4ANQUHAR�3OAD
�"YR��$ONTACT�+OHN�
4MITH�h �������������&XT�����

#ASIC�1ROGRAMMERSk�(ROUP����2UEEN�
&LIZABETH�%RIVE
�/ORMANTON
�8EST�
:ORKSHIRE�8'��%'��4ET�UP�TO�ENCOURAGE�
THE�USE�OF�#ASIC
� EXCHANGE�IDEAS�AND�
ASSIST�BEGINNERS�TO�THE� LANGUAGE�� 'REE�
NEWSLETTER�FROM�.ARK�#LACKALL�
c �������������

#URY�4T��&DMUNDS�*$16(�$ONTACT�"LAN�
.ORRIS
h ������������

#UXTON�*$16(�$ONTACT�1ETER�3ICHARDSON
� ������������

$AN%O�6SER�(ROUP�*F�YOU�ARE�INTERESTED�IN�
HELPING�START�ONE�TO�SWAP�APPLICATIONS
�
HINTS
�VIA�DISK
�NEWSLETTER�AND�OCCASIONAL�
MEETINGS�SEND�AN�4"&�TO�+OHN�3ANSLEY
���
#ERRY�$LOSE
�5ELSCOMBE�$LIFFS
�1EACEHAVEN
�
&�4USSEX�#/����%8�

$HESTER�LE�4TREET����#IT�$OMPUTER�$LUB
$ONFERENCE�3OOM��
�5HE�$IVIC�$ENTRE
�
/EWCASTLE�3OAD
�$HESTER�LE�4TREET��5HE�
CLUB�MEETS�EVERY�.ONDAY�FROM�����d
����PM�TO�SEE�EACH�OTHERSk� SOFTWARE
�
EXCHANGE�ADVICE�AND�SWAP�TIPS��$ONTACT�
1ETER�.EARS�e��������������

$HIC�$OMPUTER�$LUB�'ULL� DETAILS�WITH�AN�
4"&�TO�45".1
�$HIC�$OMPUTER�$LUB
� 10�
#OX����
�(ERRARDS�$ROSS
� #UCKS��$ONTACT�
4TEVE�8INTER�e������������

$LUB�"MIGA���#OWES�-EA
�4HINEY�3OW
�
)OUGHTON�-E�4PRING
�5YNE�AND�8EAR�%)��
�11��.EMBERSHIP�COSTS�_���A�YEAR�FOR�A�
DISK�MAGAZINE
�1%�SOFTWARE�AND�A����HOUR�
TELEPHONE�HELPLINE�SERVICE�	��������
����
�� 'OR�MORE� INFORMATION�SEND�AN�4"&�
TO�$HRIS�-ONGIEY�

$OMP�6�1AL�"USTRALIAN�USER�GROUP�FOR�USERS�
IN�THE�OUTBACK�� /EWSLETTER
� PHONE�HELP�
LINE
�1%�LIBRARY��.EMBERSHIP�"�����8RITE�TO�
$OMP�6�1AL
� C�O�.%"
�10�#OX���

,NOXFIELD�����
�7ICTORIA�

$OMPUTER�$LUB����-ATON�3OAD
� )ASTINGS
�
&AST�4USSEX�e��������������5HIS� IS�A�
���BIT�CLUB�DEDICATED�TO�BEING�COMPUTER�
ENTHUSIASTS�WITHOUT�BEING�PIRATES��.EMBERd
SHIP�COSTS�_���PER�YEAR
�AND�THE�CLUB�HAS�
DISCOUNTS�WITH�SEVERAL� LOCAL�FIRMS�

$OVENTRY�*$16(�.EETS�ON�THE�FIRST�
8EDNESDAY�OF�THE�MONTH��#RING�YOUR�
COMPUTERS��$ONTACT�+OHN�0RANGE�
A �������������

%ISABLED�(ROUP�	*$16(
�$ONTACT�%AVID�
#ATE
� ���#EDFORD�3OAD
� #OOTLE

.ERSEYSIDE�-����%/�

%UBLIN� *$16(�.EETS�FORTNIGHTLY�ON�'RIDAYS�
	EXCEPT�"UGUST
�AT�4T��"NDREWS�$OLLEGE��
$OVERS�ALL� &IRE
����PAGE�NEWSLETTER��
%ISCOUNTS�ARRANGED��$ONTACT�(EOFFREY�
3EEVES�� �������������������

%UNDEE�*$16(�"�NEW�GROUP�WHICH� HOPES�
TO�MEET�AT�#ITS�AND�#YTES
���B�$OMMERCIAL�
4TREET
� %UNDEE��$ONTACT�%AVE�5HORNTON�
c �������������

&DINBURGH�"MIGA�(ROUP�.EMBERSHIP�_�
�
INCLUDES�FREE�ADVICE�AND�1%��$ONTACT�/EIL�
.C3EA
����,INGSKNOWE�3OAD�/ORTH
�
&DINBURGH�&)����%&�WITH�4"&�

&DINBURGH� *$16(�$ONTACT�.ARTIN� -OWE
�
"MIGA�$ENTRE�4COTLAND�� ��������������

)EREFORD�"MIGA�(ROUP�.EMBERSHIP�FREE
�
INCLUDES�HELP�FOR�BEGINNERS�AND�EXCHANGING�
1%��$ONTACT�+OHN�.AC%ONALD
�"LMA�
$OTTAGE
�"LLENSMORE
� )EREFORD�)3���"5�
e������������

*MAGINE�6SERSk�(ROUP�5O�ENCOURAGE�USE�OF�
*MAGINE�AND�OTHER�RAY�TRACERS��"FFILIATED�TO�

* � 64�GROUP��0BJECT� LIBRARY��.EMBERSHIP�FREE�

$ONTACT�#RIAN�8ALKER
� ���$AMBRIDGE�3OAD
�
/EWTON�$AMBRIDGE�$#���1-�

*NDEPENDENT�$OMMODORE�1RODUCTS�6SERS��
(ROUP�#IGGIN�)ILL�-IBRARY
�$HURCH� 3OAD

#IGGIN�)ILL
� ,ENT�� .EETS�MOST�5HURSDAYS�
FROM����������PM��5HERE�ARE�LECTURE�
NIGHTS�AND�OPEN�NIGHTS�WHERE�MEMBERS�
CAN�GET�HELP��4EE�ALSO� REGIONAL�ENTRIES��
$ONTACT�+OHN�#ICKERSTAFF�AFTER�����PM�
W��������������

.ACCLESFIELD�*$16(�.EETS�AT�5HE�
)ARLEQUIN�$LUB
�$HESTERGATE
�.ACCLESFIELD
�
EVERY�5UESDAY�FROM�� � LLPM ��$ONTACT�1ETER�
3ICHARDSON�e������������

.ID�5HAMES�*$16(�.EETS�AT�$OX�(REEN�
$OMMUNITY�$ENTRE
�48�OF�.AIDENHEAD
�ON�
THE�SECOND�5HURSDAY�OF�THE�MONTH�AT�������
0PEN�NIGHTS� AND�SOME�TALKS��/EWSLETTER��
$ONTACT�.IKE�)ATT�h �������������

1ENNINE�"MIGA�$LUB����4PENCER�4TREET
�
,EIGHLEY
�8EST�:ORKSHIRE�#%����#6�
0FFERS�FREE�MEMBERSHIP
� FREE�ADVICE
� AND�
CIRCULATES�A�NEWSLETTER��$ONTACT�/EVILLE�
"RMSTRONG�h �������������

1UBLIC�%OMAIN�6SER�(ROUP�4WAPS�1%�
BETWEEN�MEMBERS
� PROVIDES�ADVICE�AND�
REVIEWS�OF�1%�� #ASIC�MEMBERSHIP�FREE
�
ADVANCED�_��PER�YEAR�FOR�NEWSLETTERS�AND�
PRICE�REDUCTIONS��4"&�TO����0XFORD�3OAD
�
(UILDFORD
�4URREY�(6*��31�

4LIM�"GNUS�����#ROCKS�%RIVE
� /ORTH�
$HEAM
�4UTTON
�4URREY�4.���68�
.EETS�ON�THE� LAST�5HURSDAY�OF�THE�
MONTH�� 1%� LIBRARY
�BULLETIN�BOARD
�
ADVICE�FROM�"MIGA�EXPERTS��$ONTACT�
1HILIP�8ORREL�

4OFTWARE�&XCHANGE�4ERVICE����#OURNVILLE�
-ANE
�4TIRCHLEY
� #IRMINGHAM
�8EST�
.IDLANDS�#����+:��0FFERS�A�FORUM�FOR�
EXCHANGING�OLD
� UNWANTED�GAMES�FOR�A�
SMALL� PRICE��$ONTACT�.ICHAEL�1UN
� ��������������

4OLENT�*$16(�.EETS�AT�(&$�"EROSPACE�
4PORTS� AND�4OCIAL�$LUB
�5ITCHFIELD
�)ANTS
�
FIRST�5UESDAY�OF�THE�MONTH�AT�������0PEN�
NIGHTS�AND�SOME�TALKS��$ONTACT�"NTHONY�
%IMMER�� �������������

4OUTH�8EST�*$16(�.EETS�SECOND�4UNDAY�
OF�THE�MONTH� AT�2UEENS�"RMS�)OTEL
�
$HARMOUTH
� %ORSET
� AT���AM�� #RING�YOUR�
COMPUTERS��4OME�TALKS��$ONTACT�1ETER�
.ILES�c ������������

4TEVENAGE�*$16(�.EETS�AT�)ERTFORD�3OAD�
$OMMUNITY�$ENTRE
�4TEVENAGE
� LAST�'RIDAY�
OF�THE�MONTH�AT�����PM��$ONTACT�#OB�
(RAINGERc �������������

8ATFORD�*$16(�-ONG�STANDING�FRIENDLY�CLUB��
.EETS�THIRD�8EDNESDAY�OF�THE�MONTH
�
����PM�4T�5HOMAS�$HURCH�)ALL
�8ATFORD��
.EMBERSHIP�_����$ONTACT�3OD�&VA�.ARK�
1RYORc ������������

8EST�3IDING�*$16(�.EETS�AT�THE�8HITE�
)ORSE� *NN
� 'ALL� -ANE
� &AST�"RDSLEY
�
8AKEFIELD
�FIRST�AND�THIRD�5UESDAYS�AT��PM��
0PEN�NIGHTS�� .INIBUS�TO�-ONDON�SHOWS��
$ONTACT�,EVIN�.ORTON�h �������������

8IGAN�*$16(�$ONTACT�#RIAN�$ASWELL�
TR�������������

8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%

LIBRARY�OF�BOOKS
� EQUIPMENT�LOAN��
L0P�TO�JOIN
�PLUS���P�TO�GET�IN��)ELD�
IN�.EMORIAL� )ALL
�8REXHAM�EVERY�5HURSDAY
�
����PM��$ONTACT�1AUL�&VANS
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$ONTACT�NAME��������������������

$ONTACT�TELEPHONE�NUMBER�
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5IME�OF�MEETINGS�
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.OUSEHOUSE�����������������_����

.OUSEMAT���������������������_����
%ISKDRIVE�$LEANER��������� _����
$OMP��1RO�"UTOFIRE�����_�����

E� 0� S� &� 3� S� ?
'3&&�1%�4OFTWARE'3&&�1%�4OFTWARE�

4IX�����1AGE�.AGAZINES
5ECHNICAL�"DVICE� �� %ISCOUNTS�

2�� _���A�YEAR�INCLUDES�_�� JOINING�FEE��
O@� '3&&�1%�$"5"-0(6&�%*4,�0/�
M� +0*/*/(�� 8E�SUPPORT�ALL�$#.�
	�_� .ACHINES�AND�1$�COMPATIBLES�
/ � ����� @?AI � GQQSCQ � _�����C?AF �
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4�4�	�� .EG
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5HE�4IMPSONS�VERSUS�THE�4PACE�.UTANTS�
$APTAIN� 1LANET�AND�THE�1LANETEERS

"LSO�%ELUXE� 1AINT�***�	&LECTRONIC�"RTS� 4UPERB�"RT�1ACKAGE
�
AND�$OMMODORE�S�"���� ���,�3AM�&XPANSION
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5OKI
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�
SPREADSHEET�AND�DATABASE
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$ITIZEN� ���%������������������������������������������������ _������
$ITIZEN�4WIFT�� ����������������������������������������������_������
$ITIZEN�4WIFT�����������������������������������������������_������
0PTIONAL�$OLOUR�,IT�FOR�4WIFT�PRINTERS������������ _�����

4EIKOSHA�41����"*�	��PIN�%OT�.ATRIX
��������_������

$ANON�#+��&����������������������������������������������� _������

4TAR�-$�������������������������������������������������������_������
4TAR�-$����COLOUR�������������������������������������� _������
4TAR�-$�������MONO�����������������������������������_������
4TAR�-$�������COLOUR����������������������������������_������

����,,(+"�,
$UMANA�$"9����&XTERNAL�%ISK�%RIVE����������� _�����

���,�MEMORY�UPGRADE�WITH�CLOCK����������������_�����

4QUICK�3EPLACEMENT�.OUSE��������������������������_�����
/AKSHA�.OUSE�WITH�0PERATION�4TEALTH���������� _�����
(OLDEN�*MAGE�0PTICAL�.OUSE�������������������������_�����

$OMMODORE�"������.B�)ARD�%RIVE� ��_������

%ATAFLYER�����FITTED�WITH���.B�)ARD�%RIVE��_�������
1LEASE�PHONE�FOR�PRICING�OF� ���.B
� ���.B�AND�
���.B�HARD�DRIVES�

79-������.)Z�"CCELERATOR�#OARD�FOR�"MIGA
���
� ����������� ������������������������������������� _������
79-������.)Z�"CCELERATOR�#OARD�FOR�"MIGA�����1�"�
.ATHS�1ROCESSOR�	'16
�UPGRADES�AND�UP�TO��.B�OF�
���BIT�MEMORY�ALSO�AVAILABLE�FOR�79-����

,$4�1$�&MULATOR���������������������������������������� _������

.ANY�OTHER�PRODUCTS�AVAILABLE��1LEASE�PHONE�FOR�A�
PRICE�ON�YOUR�SPECIFIC� REQUIREMENT�
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1%6����8ORD�1ROCESSING�%ATABASING�
1%6���"IR5UNNEL4IMULATION�
1%6����'ISH�����3*.�%ATABASE�
1%6����'ISH�����"NALYTIC�SPREADSHEET�
1%6����'ISH�����"SSEMBLER���$�EG�
1%6����'ISH�����.ANDELVROOM�7����
1%6����'ISH�����4CIENTIFIC�CALCULATOR�
1%6����'ISH�����LCONS	����IN���COLORS
�
1%6����'ISH�����"STRONOMY�PROGRAM�
1%6����'ISH����"�;�5EXT�&DITOR�
1%6����'ISH������$-*PRINT�
1%6����'ISH�����,EYMAP�&DITOR�
1%6����4*%�7�����5HE�ULTIMATE�DISK�UTIL��
1%6����'ONTS�AND�4URFACES�
1%6����%ISKSALVE�����
1%6����$ELTICS�%EMO�MAKER�
1%6����)AM�3ADIO�UTLS	��DISKS

1%6�����.ENU�.AKER
1%6�����-ABEL�DESIGNER
1%6�����*CON�.AKER
1%6���LCON�.ANIA
1%6�����$ROSSWORD�$REATOR
1%6�����7ARIOUS�$-*�UTILS
1%6�����*CON�'UN
1%6�����'IXDISK�DISK�REPAIRER
1%6�����(AMES�.USIC�$REATOR
1%6�����7ACCINE�#OOSTER	7IRUS�KILLER

1%6� ����2UICK#ASE�%ATABASE
1%6�����"/$���	&XCELLENT�UTILS

1%6�����'ALCON�#OOTBLOCK$REATOR�
1%6����1MAN�7IRUS�,ILLER�
1%6�����7IRUS�,ILLER�1RO�7����
1%6�����1ERFECT�4OU�ND�7�����
1%6�����'ISH�����.&%�7������
1%6�����.&%�.ODULES�
1%6�����3ED�SECTOR�DEMO�MAKER�
1%6�����.ASTER�VIRUS�KILLER�7�����
1%6���5ETRACOPY

1%%���"NARCHY�%EMO
1%%���%EATHSTAR�.EGADEMO	��DISKS

1%%���&LVIRA�%EMO
1%%����3"'�.EGADEMO	��DISKS

1%%����3OBOCOP�%EMO
1%%����4"&�%EMO���
1%%����4"&�%EMO���
1%%����"NARCHY�0OH�ITS�OBSCENE�***�
1%%����)ACKTRICK���"RSEWIPE
1%%����)ACKTRICK��4MASHINGDAYOUT
1%%��,EFRENS� .EGADEMO��	��DISKS

1%%����/ORTHSTAR�.EGADEMO��
1%%����3EBELS�.EGADEMO
1%%����3ED�4ECTOR�%EMODISK��
1%%����4"&�%EMOS���
1%%����4"&�%EMOS���
1%%����4COOPEX�%EMOS
1%%���4COOPEX.EGADEMO
1%%���5RILOGY.EGADEMO��
1%%����7ORTEX�.EGADEMO
1%%����.AGNETIC�'IELDS�%EMO���
1%%����1REDATORS�.EGADEMO	��DISKS

1%%�����#UDBRAIN�*�	��DISKS

1%%�����.AGNETIC�'IELDS�%EMO���
1%%�����.AGNETIC�'IELDS�%EMO���
1%%�����$H�U�BBY�#ROWN
1%%�����$RIONICS�%EMO
1%%�����(IANTS�.EGADEMO	��DISKS

1%%�����.AGNETIC�'IELDS�%EMO���
1%%����4"&�%EMO���
1%%�����'LASH��/O�#RAIN�/O�1AINm 	�

1%%�����#ILLY�$ONNALLY�%EMO	��DISKS

1%%�����)ACKTRICK�3AVE�ON�
1%%�����#UDBRAIN�**�
1%%�����$RIONICS�5OTAL�%ESTRUCTION�
1%%�����'LASH�%EMOS���
11%����3UTGER�%EMODISK�
1%%�����4PACE�1ACK���

1%"�,NIGHT"NIMATION	��MEG

1%"����"GATRON�4TAR5REK�"NIMS�
1%"����"GATRON�4TAR5REK�"NIMS���
1%"����1UGGS�IN�4PACE
1%"����.ILLER�-ITE�"DVERT
1%"����/UDE�(IRLS�"NIM
1%"����#ASKETBALL�"NIM
1%"����#'10�4LIDESHOW	���

1%"����#'10�4LIDESHOW��	���

1%"���%IGIVIEWER�4LIDESHOW
1%"����%RAGONS�-AIR�%EMO
1%"����.ONOCYCLE��4PORTSCAR	��MEG

1%"����)OLSTEN�1ILS�"DVERT
1%"����.AYFAIR�7OL����NO�	���

1%"����.EGA�$LEAN�4HOW�7���
1%"����/"4"�(RAPHICS
1%"����/EWTEK�%EMOREE)�	�
	��MEG

1%"����/EWTEK�%EMOREEL�	�
	��MEG

1%"����/EWTEK%EMOREELL�	�
	��MEG

1%"����/EWTEK�%EMOREEL�	�
	��MEG

1%"����1ARADISE�4LIDESHOW
1%"���4ABRINA
1%"����4PACE�"NIMS	��MEG

1%"����4TAR�5REK�"NIMS�
1%"����8ALKER�%EMOL� 	��MEG

1%"����8ALKER�%EMOL� 	�MEG
�DISKS
�
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1%"���5ERMINATOR
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5HERE�IS�A�TOTAL�OF����DISKS�IN�THE�CLIP �
ART�RANGE�"**�ARE�IN�*''�'ORMAT���ARE�
IDEAL�FOR�%51�5HERE�ARE�LOADS�OF�
IMAGES�TO �CHOOSE�FROM
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*kVE�BEEN�A�FANATICAL� FAN�OF�
"MIGA�1%�FOR�YEARS�NOW
�
DURING�WHICH�TIME� *kVE�SEEN�
SOME�REAL�GEMS�AND�� �OF�
COURSE�� �A�FEW�REAL�DONKEYS�
"S�A�CONTRIBUTING�EDITOR�ON�
�B><6�,=DEE:GS H�SISTER�
MAGAZINE�)J7A>8��DB6>C
� *� LIKE�
TO�THINK�*�CAN�SORT�THE�WHEAT�
FROM�THE�CHAFF�

+ASON�)OLBORN

4ORTING�THROUGH�THE� SEEMINGLY�
ENDLESS�PILES�OF�1%�THAT�
COME�MY�WAY�CAN� BE�AN�
ENLIGHTENING�EXPERIENCE�AT�

TIMES��+UST�WHEN�YOU� THINK�YOUkRE�
ABOUT�TO� EXPLODE�WITH� FRUSTRATION� AS�
THE� UMPTEENTH� SCROILY�DEMO�POPS�UP�
ON�TO�YOUR�SCREEN
� YOU� FIND�A� REAL�
GEM�OF�A�PROGRAM� THAT�MAKES�ALL� THAT�
FRUSTRATION�WORTHWHILE�

0N� THE�WHOLE
� THE�QUALITY�OF�
"MIGA�1%�SOFTWARE� HAS� IMPROVED�
BEYOND� RECOGNITION� IN� LITTLE�MORE�THAN�
A�YEAR��5HESE�DAYS�YOUkLL�FIND� A�
SEEMINGLY�ENDLESS� SUPPLY�OF�
GENUINELY�USEFUL� UTILITIES
� PLAYABLE�
GAMES�AND� SOME� REALLY�STONKING�
DEMOS�JUST�WAITING�FOR�YOUR�ATTENTION��
"NYWAY
�WITHOUT�FURTHER�ADO
� LET�S�GET�
DOWN�TO�THE�SERIOUS�BUSINESS�OF�
CHECKING�OUT�THE�BEST�THAT�THE�"MIGA�
1%� LIBRARIES� HAVE�TO�OFFER�

6 5 * - * 5 * & 4

'*4)�%*4,����
(EORGE�5HOMPSON�4ERVICES
*TkS�VERY�UNUSUAL� TO�FIND� A�1%�DISK�
THAT� IS�COMPLETELY�PACKED�WITH�
UTILITIES�WHICH� ARE� ALL�EITHER�USEFUL� OR�
INTERESTING
� BUT�THAT�S�EXACTLY�WHAT�
WE�HAVE�HERE� IN� THE�SHAPE�OF��8@7�

�8@9����
�$ONTAINING�A�TOTAL� OF���
UTILITIES
� THIS�DISK�SHOULD� BE�AT�THE

TOP�OF�YOUR�SHOPPING� LIST�
"MIGA#"4I$�PROGRAMMERS�WILL�

LOVE� �?45��A�POWERFUL� AND� SURPRISINGLY�
EASY�TO�USE�CROSS�REFERENCING�UTILITY�
WHICH�WILL� MAKE�THE�TASK�OF�
DEBUGGING�YOUR�PROGRAMS�SO�MUCH�
EASIER�� 6NLIKE�PREVIOUS� ATTEMPTS�AT�
AN�"MIGA#ASIC�CROSS�REFERENCING�
PROGRAM
� �?45�IS� COMPLETELY� *NTUITION��
BASED
� SO�THERE�S� NO�MUCKING�AROUND�
WITH� COMPLICATED�COMMAND� LINE�
PARAMETERS�WHICH�ARE�EASY�TO�FORGET�

"LL�YOU� HAVE�TO�DO� IS�TO�FEED� �?45�
SOME�SOURCE�CODE�AND� IT�WILL� OUTPUT�
A�CROSS�REFERENCED� LISTING�OF�THE�CODE�
	TO�DISK�OR�PRINTER

� COMPLETE�WITH� LINE�
NUMBERS
� PLUS�A�TABLE�CONTAINING�ALL�
THE�VARIABLES�AND� LABELS�USED� IN�THE�
CODE�AND�WHERE�THEY�WERE� USED��5HIS�
IS�ACTUALLY�VERSION� ����OF��?45�AND�
*NTUITION� SUPPORT� IS�THE�MAIN�
ADDITION�

"LL� YOU� LEFT�HANDED�"MIGA�OWNERS�
WILL� LOVE��BA�E270<64��A�CLEVER� INPUT�
HANDLER�WHICH� REVERSES�THE�EFFECT�OF�
THE�TWO�"MIGA�MOUSE� BUTTONS�SO�
THAT�PRESSING�THE� LEFT�MOUSE�BUTTON�
IS�THE� SAME�AS� PRESSING�THE� RIGHT�
AND�VICE�VERSA�� -IMITED� IN�APPEAL
� IT�
MAY�BE
� BUT�A� REAL�GODSEND�TO� LEFTd
HANDED� USERS�

0NE�OF�THE�MOST�INTERESTING�
UTILITIES�ON� THE�DISK� IS��405!01����A�
UTILITY�DESIGNED� TO�ALLOW�"MIGA�
OWNERS�TO�COMMUNICATE�WITH�DEAF�
PEOPLE�VIA�SIGN� LANGUAGE�� 4IMPLY�BY�
FEEDING�THE�PROGRAM�A�TEXT�FILE
� IT�
TRANSLATES�THE�TEXT� INTO�SIGN� LANGUAGE�
WHICH� IS�DISPLAYED� ON� THE�SCREEN� BY�A�
CLEVER�PIXELISED�HAND�

:ET�ANOTHER� INPUT�HANDLER�ON�
�8@9�����IS� �<>BA!=29�BY�1REBEN

/IELSEN�� *T� INSTALLS� AN� INPUT�HANDLER�
WHICH�ENABLES�YOU�TO� LOCK�THE�
KEYBOARD�AND�MOUSE�BY�PRESSING�A�
FEW�BUTTONS�� *F�YOU�VE�GOT�YOUNG�
CHILDREN�OR�EVEN� INQUISITIVE� PETS�
WHICH� LIKE�FIDDLING�WITH�YOUR�"MIGA
�
�<>BA!=29�IS�A� REAL� BOON�

"NOTHER�1REBEN�/IELSON� UTILITY� IS�
%82'0C4?��AN�ABSOLUTELY�BRILLIANT�
SCREEN�GRABBING�UTILITY�WHICH� RUNS�
UNDER�HOT�KEYS��5HE�PROGRAM�CAN�
GRAB�WHOLE� SCREENS
� SINGLE�WINDOWS�
AND�EVEN� RECTANGULAR�REGIONS�OF�ANY�
SCREEN� SIMPLY�BY�PRESSING�THE�
APPROPRIATE� KEYS�� *kVE�HAD� THIS� UTILITY�
INSTALLED�ON�MY�HARD� DISK�FOR�A�FEW�
MONTHS�NOW
�DURING�WHICH�TIME� *kVE�
USED� IT�TO�GRAB�ALL� THE�SCREENS�FOR�
MAGAZINES� SUCH� AS��;860�'7=>>4?


1REBEN�DOES� IT�AGAIN�� )IS� LATEST�
PROGRAM� IS�%+ 4F@��AN� INPUT�HANDLER�
WHICH� ALLOWS�YOU� TO�MANIPULATE�
WINDOWS�AND�SCREENS�BY�PRESSING�
KEYS�ON�THE�"MIGA�KEYBOARD��0THER�
FEATURES� INCLUDE� A�MOUSE� BLANKER
�
SCREEN�BLANKER
� MOUSE�ACCELERATION
�
A�4UN�STYLE�MOUSE� 	ACTIVATES�
WINDOWS�AUTOMATICALLY�WHEN�THE�
MOUSE�POINTER�IS�MOVED�OVER�THEM
�
AND� KEYBOARD�MOUSE� LOCKING�	SAME�
AS� �<>BA!=29�
�"�POWERFUL� '4A 4F	�
STYLE� UTILITY� IS�ALSO� INCLUDED�WHICH�
ALLOWS�YOU�TO� SET�UP�YOUR�OWN�KEY�
DEFINITIONS�

1ROGRAMMERS�WILL� LOVE�
'A029+0A27��A�UTILITY�WHICH�MONITORS�
THE� STACK�OF�ANY�SELECTED� TASK�THIRTY�
TIMES�A� SECOND� AND� REPORTS�THE�
ALLOCATED� STACK
� MAXIMUM�STACK�AND�
CURRENT�STACK�SIZE�

-AST
� BUT�NOT�LEAST
�WE�HAVE�
C'2?44<��A�POWERFUL� UTILITY�WHICH�
ALLOWS�YOU�TO�CREATE�VIRTUAL� SCREENS�
THAT�ARE�MUCH� LARGER�THAN� THE� ACTUAL�
DISPLAY�AREA�OF�YOUR�MONITOR��5HESE

/OW�YOU�CAN�USE�YOUR�"MIGA�TO�COMMUNICATE�WITH�DEAF�PEOPLE�USING�SIGNING�
LANGUAGE�� <8=(89�TRANSLATES�ON�SCREEN� USING�A�PIXELISED�HAND�
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THE�PROGRAM�
WAS�SAID�TO�BE

5HIS�MAY�SOUND� LIKE�A�CALL� TO�
PIRACY
� BUT�PUBLIC�DOMAIN�
SOFTWARE� IS�FREE�TO�ANYONE��
5HERE�ISNkT �ANY�CATCH
� UNLESS�
YOU�COUNT�THE�FACT�THAT�THERE�IS�
SO�MUCH�1%�SOFTWARE�ON�OFFER�
THAT� IT kS�HARD�TO�CHOOSE�WHAT�
YOUk RE�GOING�TO�HAVE�

�JI�L=6I�9D:H�)��B:6C�

5HE�PUBLIC�DOMAIN�CONCEPT� IS�
BORROWED�FROM�THE�EARLY�DAYS�
OF�MAINFRAME�SYSTEMS
�WHERE�
ENTHUSIASTS�	CALLED� jHACKERSk�
THEN
�BEFORE�THE�WORD�HAD� LESS�
PLEASANT�CONNOTATIONS
�
PRODUCED�PROGRAMS�AND�
DISTRIBUTED�THEM�TO�THEIR�
FRIENDS�AND�FELLOW�HACKISH�
TYPES
�ASKING�FOR�NO�PAYMENT�
BUT�THE�GLOW�OF�BEING�
RECOGNISED�AS�A�TRULY�HACKISH�
CODER��5HE�COPYRIGHT�WAS�
WAIVED�BY�THE�AUTHOR
� AND�SO

IN�THE�PUBLIC�DOMAIN�� �THAT� IS�
TO�SAY
�ANY�MEMBER�OF�THE�
PUBLIC�HAD�A� RIGHT�TO�COPY�AND�
USE�THE�PROGRAM�HOWEVER�THEY�
WISHED
�PROVIDED�THAT�THE�
AUTHORkS�CREDIT�AND�ANY�
RELEVANT�DOCUMENTATION�WAS�
DISTRIBUTED�WITH�THE�PROGRAM�

,D�=DL�86C�"�<:I�=DA9�D;�6AA�
I=>H�LDC9:G;JA�;G::�)��

&ITHER�BUY�IT�FROM�A�1%�LIBRARY�
OR
� IF�YOUkVE�GOT�A�MODEM
�
DOWNLOAD� IT�FROM�A�BULLETIN�
BOARD��5HESE�ARE�COMPUTERS�
WITH�MODEMS
�WHICH�ANYONE�
CAN�USE�A�PHONE�AND�MODEM�TO�
LOG�ON�TO
�DOWNLOAD�A� LOT�OF�
DEMOS�AND�UTILITIES
� LEAVE�A�
FEW�MESSAGES�AND�PROGRAMS�OF�
THEIR�OWN�AND� LOG�OFF��:OUkLL�
FIND�THAT�THERE�ARE�MANY�
BULLETIN�BOARDS�WITH�"MIGA�FILES�
AVAILABLE�FOR�DOWNLOAD�
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$4�$REDIT�$ARD�)OTLINE�	
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."�1LCQ��!3�	� ��"QX@MS��3NTSGDMC
NM
3D@��%33%8��33)��9$
s �7����'*4)�5"/,�4*.6-"503�"�PROGRAM�THAT�
SIMULATES�AN�AQUARIUM��7ISUALLY�PLEASING�
s �7����"110*/5.&/5�$"-&/%"3���/"(� "N
&LECTRONIC�APPOINTMENT�CALENDAR�FOR�THE�"MIGA
s �7����#"/,/�8ILL�ALLOW�YOU�TO�KEEP�TRACK�OF�YOUR�
BANK�ACCOUNT	S
�IN�PERFECT�BALANCE�
s �7����41&--$)&$,&3�$URRENT�GLOSSARY�CONTAINS�OVER�
�
����WORDS
�MORE�WORDS�CAN�BE�ADDED�
s �7����)064&�)0-%�*/7&/503:�.EANS�OF�
MAINTAINING�ALL�YOUR�)OUSE�HOLD�POSSESSIONS�
s �7����%1"*/5�"35�$ONATINS�LOADS�OF�PICTURES�FOR�
YOU�TO�MESS�AROUND�WITH�
s �7����57�(3"1)*$4
7*%&0�(3"1)*$4�	�

1ACKED�WITH�BACKGROUND�SCREENS�FOR�YOUR�VIDEO�
PRODUCTION
�OTHER�UTILITIES��%IFFERENT�TYPES�OFGRAPHIC�
STYLES
�PEEL���TAKES�AN�*''�1ICTURE�PEEL�DOWN�THE�
SCREEN
�SHOWFONT�� �-OADS�MORE�
s �7����7*%&0�130%6$5*0/�	�
�#OTH�DISKS�ARE�
1ACKED�WITH�VIDEO���GENLOCK�UTILITIES�
s �7����1%4�65*-�4�/O����%�$OPY
�.USIC�GRABBER
�
4LIDESHOW�MAKER���PICTURE�RIPPER�
s �7����%1"*/5�"35�**�$ONATINS�LOADS�OF�PICTURES�FOR�
YOU�TO�MESS�AROUND�WITH��5HE�SECOND�DISK
s �7����".*#"4&�7�����5HIS�IS�THE�.OST�POPULAR�
"MIGA�%ATABASE��7ERY�GOOD
s �7����13*/5�456%*0�&XCELLENT�FOR�PRINTING�PICTURES�
OR�TEXT��'OR�1RINTER�USERS��"N�EXCELLENT�PROGRAM�FOR�ALL�
PRINTER�OWNERS
�INC�OTHER�UTLS�
J �7����$�6()55HIS�IS�THE�MOST�WELL�KNOWN�RAY�
TRACING�PRORAM�ON�THE�"MIGA�TO�DATE�
s �7����3*11&%�.0%6-&4�$0--&$5*0/� FULL�WITH�
.USIC���4AMPLES
�&XCELLENT�MODULE�COLLECTION�	��

s �7����."45&3�7*364�,*--&3�7IRUS�$HECKER���,ILLER��
8ITH�&XCELLENT� OPTIONS��*NCLUDES�SEARCH�DISK�
s �7*���5)&�&.6-"5034�$OVERS�7ARIOUS�	�

'ORMATS�WHICH�INCLUDES�$#.
�*#.�1$�� �45� 	*#.��
45�1ROGRAMS�REQUIRES�TWO�DISK�DRIVES�
s �7����.�3�#"$,61�)%�"N�EXCELLENT�)ARD�DISK�BACK�
UP�PROGRAM��#ACKS�UP�ALL�OR�ANY�PART�OF�THE�DRIVE�
s �7����(3"1)*$�$)"/(&� &XCHANGE�GRAPHICS�
#ETWEEN�"TARI�4T�1$�(RAPHICS�TO�THE�"MIGA�
s �7����"31�	7*��
�8#������ *NSTALL�TO�SPEED�UP�YOUR�
8ORKBENCHS�OPERATIONS
�REPLACES�SOME�COMMANDS�
ON�YOUR�WORKBENCH�DISK�
s �7����%*4,."45&3�7����$OPYS�FILES�FROM�ONE�
DISK�TO�ANOTHER��%*4,4"-7�CORRECTS���REPAIRS
s �7����.&%�#RAND�NEW�VERSION���INCLUDES�.ED�
SONGS� 	�
�%ISK���PACKED�WITH�.ED�MODULES�
s �7����5&951-64�7&34*0/�����5HIS�DISK�IS�NOT�JUST�
AN�UPDATE�BUTCOMPLETLY�/EW�8ORD�PROCESSOR�
s �7���� %61-*$"5*0/�� �#"$,61��4UPER�
%UPERJURBO�COPY
�4ANITY�COPY���1$OPY��'OUR�NEW�COPIERS�
TO�BACKUP�YOUR�ORIGINALS�FOR�SAVE�KEEPING�
s �7����%3"8."1�%�7���B�(ENERATE�FLAT�(LOBES
�
0RBITAL���.ERCATOR�1ICTURES�OF�THE�&ARTH�
s �7����'3"$5"-4�7����'RACTAL�(ENERATOR�THAT�
GENERATES�VARIOUS�DIFFERENT�4TYLES�OF�FRACTALS�
s �7����".*("�7&/563&�$3&"503���"%-�5HE�
"DVENTUEDEFINITION�-ANGUAGE�PROGRAM
s �7����'3"$5"-�$0/4536$5*0/�4&5�USED�TO�
GENERATE�VARIOUS�FRACTALS
s �7����%*$&�$�4:45&.�	�
�%ILLONS�*NTER�GRATED�
&NVIROMENT�SYSTEM��7�������
s �7����%*4,13*/5�7����1RINTS�LABELS�FOR�����DISKS��
1RIMARILY�FOR�SMALL�1%�-IBRARY
(�7����'0353"/�����7���C�$OMPILER
�LINKER���RUN�
TIME�SUPPORT�LIBRARY��'���
s �7����$3044803%�$3&"503�"�PROGRAM�THAT�
CREATES�CROSSWORDS��61%"5&%�7&34*0/�
s �7����#6%(&5�"�PROGRAM�TO�HELP�WITH�MANAGING�
PERSONAL�FINANCES��7������
+ �7����.$"%�130(3".�5HE�0BJECT�%RAWING�
1ROGRAM�FOR�THE�"MIGA�IE�$"%
s �7����&%6$"5*0/"-�5:1*/(�56503�"�4IMPLE�
TUTOR�WHICH�MEASURES�SPEED�
+ �7����%,#�3":�53"$*/(�130(3".�/EW�5RACER�
WITH�EXCELLENT�&FFECTS�	�

s �7����10454$3*15�*/5&313&45&3�7*���"N�
EXCELLENT�1OST�SCRIPT�*NTERPRETER�FOR�THE�"MIGA
s �7����&%�4�.&%�.64*$� .0%6-&4�5HERES�
VARIOUS�MUSIC�MODULES�AN�EXCELLENT�
s �7����/035)�$�7L���	�
�6NPACKED�7ERSION�OF�THE�
BEST�C�PROGRAMMING�PROGRAM�
s �7����&:&�0'�5)&�#&)0-%&3�)*/5�#00,�*NC�
.APS
� 4TRATEGY���4OLUTION�
s �7����$)"04�453*,&4�#"$,�)*/5�#00,�*NC�
.APS
� 4TRATEGY� ��4OLUTION�
@J�7����"�(&/&�7������-ASTEST�VERSION�OF�*HE�
'AMILY�5REE�PROGRAM
�REVIEWED�IN�$6�"MIGA�
s �7����7*%&0�5"1&�%"5"#"4&�13(3".��
$ATALOGUE�ALL�YOUR�VIDEO�TAPES�ON�A�DATABASE�
s �7����+"$,�/*$,*64�$0634&�%*4,4�	�

7ARIOUS�/EW�COURSES�FOR�THE�(OLF�(AME�
s �7����130�53"$,&3�7*�*#��� 406/%�53"$,&3�7����
5HE�-ASTEST���BEST�VERSIONS�THESE�S�PROGRAMS�
s �7����"/"-5*$"-$�413&"%�4)&&5�	�
�"T�LAST�A�
NEW�VERSION�THAT�WORKS��&XCELLENT� DISK
s �7����406/%�53"$,&3�$0/7&35&3�$ONVERTS�
MUSIC�MODULES�IN�EXECUTABLES�
s �7����.&44:�4*%�$ONVERTS�5RANSFERS�"MIGA�5EXT�
TO�AND�FROM�ANY�*#.�1$�DISKS�"MIGA�
s �7����".*("�16/5�130(3".�)ORSE�RACING�
PREDICTION�PROGRAM�FOR�THE�AMIGA�
s �7����,*/(�+".&4�7&34*0/�0'�5)&�#*#-&�
1ACKED�ON�FOUR�AMIGA�DISKS�	�

s �7����53"/4'03.&3�7����5HIS�IS�THE�-ATEST�
VERSION�OF�THE�*#.�&MULATOR� DISK�
s �7����41&$536.�&.6-"503�%"5"�%*4,����
"DVENTURE�$LASSICS�NEEDS�V����OR�7���
s �7����$61�"35�$0--&$5*0/����&IGHT�MORE�DISKS�
TOTALY�PACKED�WITH�EXCELLENT�D IP �ART��	�

s �7����4*%�	7����
� 3EPLACES�THE�$-*�COMMAND�LINE���
MAKES�LIFE�EVERY�EASY
�RECOMMENDED�FOR�ALL
s �7����#64*/&44�$"3%�.",&3�%ESIGN�YOUR�OWN�
#USINESS�CARDS�ON�THE�"MIGA
s �7����3"%*4)�)064&�.64*$�4".-&4�***���&.'�
4".1-&4�.ORE�4AMPLED�SOUNDS�	�

s �7����1%4�6565*&4�/O� ���'REE�$OPY
�REMOVES�
PROTECTED�GAMES�COPY�PROTECTION�SO�THAT�THE�USER�
CAN�INSTALL�THEM�ON�HIS�HER�HARD�DISK��7.,
�"NOTHER�
NEW�VIRUS�KILLER��%ISK�$AT
�$AN�CREATOR�YOUR�OWN�DISK�
CATALOGUE��4CENERY
�CREATES�SOME�EXCELLENT�FRACTAL�
BASED�LAND�SCAPES�� /UKE
�,ILLS�THE�-ATEST�VIRUS�
s �7����(&/&4*4�-"/%4$"1&�4CULPT�OR�MOULD�ANY�
LANDSCAPE�FRACTAL
�VARIOUS�TYPES�	''���

s �7����1%4�65*-�4����.USIC�BASED�COLLECTION�THIS�TIME
�
5HE�LATEST�MOD�CONVERT�PROGRAM��5HE�/EW�/OISE�1LAYER�
PROGRAM
�5HE�-ATEST�.ULTI�1LAYER�PROGRAM
�WHICH�WILL�PLAY�
VARIOUS�MODULES�NOT�JUST�ONE�TYPE��4OME�MODULES�FOR�MOST�
MUSIC�PROGRAMS
���NEW�INSTRUMENTS�
s �7����1-":*/(�.0%6-&4�$0--&$5*0/�5HESE�S�
DISKS�ARE�VERY�WELL�PRESENTED����

s �7��������#64*/&44�-&55&34�5HERE�ARE�OVER�����
4TANDARD�BUSINESS�LETTERS�ON�THIS�DISK��$AN�BE�USED�AS�
THEY�ARE�OR�INSERT�SOME�PARTS�INTO�YOUR�OWN�LETTERS�TEXT�
s �7����	45������
� 5ERMINATOR
�3UNNING�.AN���
1REDATOR�4AMPLES���SOUND�'X��	��%ISKS

s �7����26*$,#&/$)�-OADS�AS�WORKBECH��� YOUR�
MACHINE�RESETS�WORKBENCH�REAPEARS�

.03&�65*-*5*&4
s �7����%&4,�501�16#-*4)*/(�130(3".�5HE
FIRST�AMIGA�1%�%ESK�5OP�1UBLISHING�PROGRAM��
&NDUDES�VARIOUS�EXTRA�FEATURES�OVER�*HE�OLD�8ORD�
PROCESSOR
�5EST�&DITOR
�(RAPICS�EDITOR���LOADS�MORE�
+ �7����5)&�461&3�,*--&34��5HIS�IS�THE�BEST�VIRUS�
KILLER�DISK�TO�DATE�KILLS�OVER�����VIRUS�AND�MAY�BE�MORE
�
*NCLUDES�7ARIOUS�EXCELLENT�KILLERS�SUCH�AS�#OOT9
�CAN�
INSTALL�LOADS�OF�OOT�LOCK�PROTECTIONS�AND�MORE��7IRUS�
$HECKER�7�����<)ARD�DISK�VIRUS�KILLER���GOOD�FILE�CHECKER
�
s �7����".*$"4)�5HE�BEST�BANKIN�PROGRAM�THAT�I�
HAVE�EVER�USED�ON�THE�AMIGA��EASY�CONTRAILS�
+ �7����1%4�65-�/O�����#OOT�(AMES
�5HE�IDEA�IS�TO�
INSTALL�ONE�OF�TWO�GAMES�ONTO�YOUR�DISKS�BOOTBLOCKS�
#RACKOUT�AND�#REAKER
�VERY�SIMPLE�TO�USE��#OOT(EN

"NOTHER�BOOYT�BLOCK�PROGRAM��#OOT1IC
�5HIS�PROGRAM�WILL�
INSTALL�ANY�*''�PICTURE�ONTO�YOUR�DISKS�BOOTBLOCK
�VERY�EASY�TO�
USE�� 1AUL$OPY
�4IMPLE
�QUICK�AND�EASY�DISKCOPY�PROGRAM��
4CREEN+OEGER
�5HE�IDEA�IS�TO�LOAD�ANY�PICTURE�OR�PROGRAM�
AND�THEN�RESET�YOUR�AMIGA
�LOAD�THIS�PROGRAM�AND�SAVE�THE�
MEMORY�PICTURE�AS�AN�*''�PICTURE�� 5RAINER�.AKER�
s �7����$)&.&45&5*$� IS�A�PROGRAM�THAT�DRAWS�
MOLECULES�USING�THE�CALOTTE�MODEL�� 5HIS�MEANS�
THAT�ATOMS�ARE�DRAWN�AS�BOWLS��6SING�THIS�MODEL
�
EVEN�EXTREMELY�DANGEROUS�MOLECULES�LIKE�DIOXINE
s �7����6&%*5�7���H� 5HIS�IS�A�SHAREWARE�WORD�
PROCESSOR�EDITOR�WITH�VARIOUS�LEARN�MODES
�A�
COMMAND�LANGUAGE
�MENU�CUSTOMIZATION
�
HYPERTEXT
�ON�LINE�HELP
�A�TEACH�MODE
�SPLIT�
WINDOWS
�COPY���PASTE
�UNDO
�FEATURES�
s �7����1%4�65-�/O�����%ATAEASY
�&XCELLENT�
DATABASE�PROGRAM�WHICH�NEEDS�/0�$-*�KNOWNAGE�
TO�USE
�NICE�MENU�DRIVEN�SYSTEM��-ANDSCAPE
�
DROWNING�PROGRAM�BASED�AROUND�A�LANDSCAPE
s �7����."/%&-#305�"%7&/563&�,*5�A�NICELY�
DONE�MANDELBROT�GENERATOR�WITH�FULL�SOURCE�CODE�
	ABOUT���
����LINES�OF�$�CODE
�� *NCLUDES�SOME�
SAMPLE�IMAGES�ALONG�WITH�THE�PARAMETERS�USED�TO�
GENERATE�THEM
�AND�LOTS�OF�BUILT�IN�HELP�SCREENS�
s �7����.&%�.64*$�.0%6-&4�/O���"NOTHER�
COLLECTION�OF�TUNES�FOR�USE�WITH�THE�MED�PROG�
s �7����1%4�65*-�4�/O����4TITCHERY�IS�A�PATTEN�
PROGRAM���S.OVIE�A�VIDEO�PRODUCTION�SCROLLER�
s �7����3":�53"$&3�$0/4536$5*0/�,*5�
"NONTHER�RAY�TRACER�FOR�THE�AMIGA�COMPUTER�
s �7����8*/%08#&/$)�7����	�
HIS�IS�AN�
EXCELLENT�8ORKBENCH�REPLACE�AN�IS�STYLED�IN�"MIGA�
8ORKBENCH�**�FORM
�3ECOM.ENDED�� �
s �7����".04�61%"5&�7�����5HE�LATEST�UPDATE�
FOR�THE�PROGRAM�"MOS�
s �7����)".�3"%*0�7ARIOUS�UTILITIES�FOR�THE�)AM�
3ADIO�USER��&XCELLENT�UTILITIES�PACKED�	�

s �7����1%4�65*-�4�/O����13*/5*/(�65*-*5*&4�
7ARIOUS�UTILTIES�FOR�ANY�PRINTER�USER
�THERES�SOME�
EXCELLENT�PROGRAMS�HERE�LIKE
�115YPE
�114HOW
�"#'%
�
7IEW
�5INY�1RINT
�5AKES�A�TEXT�FILE�AND�WHEN�PRINTED�
THROUGH�THIS�PROGRAM�THE�TEXT�COMES�OUT�VERY�SMALL�	5O�
THE�PRINTER
��11.ORE
�'ONT�-IST
�&XLRAXT
�1RINT'ONT
�'AST+ET

"�PROGRAM�FOR�%ESKJET�����USERS�YOU�WANT�TO�USE�THE�
RESOLUTION�ENHANCED�GRAPHIC�SET��(81RINT�* * �
s �7����/$0..�7������5HE�LATEST�VERSION�OF�THAT�
EXCELLENT�.ODEM�PROGRAM��0N�OF�THE� BEST�
.ODEM�PROGRAMMS�ON�THE�"MIGA�
s �7����803,#&/$)�����803,�45"5*0/�5HIS�IS�
NOT�JUST�ANOTHER�WORKBENCH�CLONE��*T�S�A�COLLECTION�OF�
UTILITIES�WITH�THE�8ORKBENCH�THEME��$ONTENTS�OF�THE�DISK�
ARE�AS�FOLLOWS
�%.OUSE
���$OLOUR�8B
�.Y�.ENU
�9LCON
�
JOINTER�"NIM
�8#,ALIED
�9$OLOUR
�.EGA8#
�&XPLODING�
"�INDOWS
�/EW-OCK
�WEASEL���3UBME��"LL�WILL�ENHANCE�
WORK�CURRENT�8ORKBENCH�IN�DIFFERENT�WAYS��	�

s �7����7*%&0�4$3&&/4���"NOTHER�DISK�PACKED�
WITH�EXCELLENT�BACK�GROUND�PICTURES�FOR�VIDEO�
PRODUCTION�WORK�OR�LOAD�THEM�INTO�%PAINT�
s �7����461&3#&/$)����&953"4�"N�EXCELLENT�REPLd
ACEMENT�DISK�WITH�MORE�UTILITIES�THAN�THE�ORIGINAL�8#�	�

s �7����$63403�#"4*$�$0.1*-&3�$OMPILE�ANY�
"MIGA�#ASIC�PROGRAM�WITH�THIS�UTILITY�DISK�
s �7����$��$0.."/%4�5HIS�DISK�IS�FILLED�WITH�UTILITIES�
WHICH�CAN�BE�USED�IN�ANY�4TARTUP�SEQUENCE
s �7����1%4�65*-*5*&4�/O����"NOTHER�COLLECTION�OF�
UTILTIES�BY�US�HERE
�6TILITIES�INCLUDE
�"NTIFLICKER�
PROGRAM
�SAID�TO�STOP�THE�FLICKER�IN�)IGH�3ES��"TARI�
&MULATOR
�"NOTHER�PROGRAM�TO�TURN�YOUR�AMIGA�INTO�
AN�45��4MART�*CON
�5HIS�PROGRAM�WILL�CHANGE�YOUR�
WORKBENCH���SMART�UP�THE�WINDOW�SYSTEM��
8#-OOK
�"NOTHER�EPLACEMENT�WINDOW�PROGRAM�
s �7����%*(*5"-�."3,&5*/(�%&.0�.",&3�"�
NEW�DEMO�CREATOR�AND�NOT�BY�3ED�4ECTOR�	�

s �7����"/*."5*0/�456%*0�"N�EXCELLENT�
"NIMATION�CRESTOR�FOR�YOU�TO�MAKE�YOUR�OWN�
s �7����$0.#&/$)�7����&XCELLENT�&XTRA�UTILITIES�
FORTHIS�8ORKBENCH�REPLACE�PRODUCTION�
s �7����015*�65*-*5*&4�7����5HIS�DISK�IS�PACKED�
WITH�SOME�EXCELLENT�HARD�DISK�UTILITIES�
s �7����".*("�$��."/6"-�**�5HIS�MANUAL�IS�THE�
COMPLETE�$��MANUAL�FOR�THE�"MIGA���DESCRIBES�OPEN���
WORK�WITH�ALL�PARTS�OF�THE�$��SYSTEM�� *T�ALSO�CONTAINS�VARIOUS�
EXAMPLES
�SOME� SIMPLE���SOME�MORECOMPLEX�ALL�THE�WAY�
THROUGH�THE�DISKS�A�TUTORIAL�IS�THERE�TO�HELP�YOU�OUT��	�

s �7����41&$536.�&.6-"503�7����#Y�,(#�
7ARIOUS�NEW�FEATURES�BUT�THE�MAIN�UPDATED�
FEATURE�IS�THAT�IL�NOW�HAS�SOUND�ABILITY�
s �7����13*/5&3�%3*7&3�61%"5&�%*4,�***�"NOTHER�
UPDATE�TO�OUR�PRINTER�DRIVER�COLLECTION
�NOW�CONTAINS�
INSTRUCTIONON�HOW�TO�INSTALL�THEM�
s �7����+3$0..�7*�����5HIS�IS�THE�LATEST�VERSION�
OF�THE�EXCELLENT�MODEM�BASED�COMPUTER�PROGRAM�
s �7����+"$,�/*$,-"64�$0634&�%*4,���"NOTHER�
COLLECTION�OF�COURSES�FOR�USE�WITH�THE�+�/�GOLF�
(AME
�REQUIRES�THE�0RIGINAL�GAME�
s �7����7����� �7������)064&�.64*$�4".1-&�
$0--&$5*0/�5HESE�DISKS�CAN�BE�SOLD�SEPERATLY
�TITLES�
ARE�4HAMEN�4AMPLES
�,-'�4AAMPLES
�#OMB�THE�#ASS�
4AMPLES
�$���$�.USIC�FACTORY�SAMPLES
�3ADISH�SAMPLES�
4&15���&LECTRONIC�4AMPLES��	��%ISK�1ACK
�	45����

s �7����-"/%�#6*-%&3�"�FRACTAL�GENERATING�
PROGRAM�TO�GENERATE�LANDSCAPES�
s �7����-"#&-#"4&�7����"N�&XCELLENT�DATA�BASE�
PROGRAM�THIS�IS�VERY�EASY�TO�USE��3ECOMENDED�
s �7����1%4�65*-*5*&4�/O������#005�9�7�����5HE�
BEST�7IRUS�KILLER�JUST�GOT�BETTER��*T�NOW�REOGNIZES�
����BOOT�BLOCKS���IS�KICKSTART���COMPATIBLE��'-"45�
$01:�&XCELLENT�COPYIER���4YSTEM�INFORMATION
s �7����/*#�$01*&3�"NOTHER�COPING�PROGRAM��
1LEASE�CHECK�THE�COPYRIGHT�OF�THE�PROGRAM�THAT�YOU�
INTEND�TO�COPY��7ERY�GOOD�NEW�VERSION�@@@@@@@@@@@

.&("�%&.04
s ������5)&�4*-/54���(-0#"-�53"4)�"�5RULY�SUPERB�
INTERACTIVE�DEMO��0NE�OF�THE�BEST�
s ������,#(�.&("�%&.0�	�
�5HIS�DISK�IS�TOTALY�
BRILLIANT���REALY�WELL�PRESENTED�MEGA�DEMO��	�

s ������"/"3$):���*/1*3"5*0/�*4�/0/&�-ATEST���
THE�BEST�EVER�MEGA�DEMO�FROM�ONE�OF�THE�BEST�
"MIGA�DEMO�GROUPS��*NC�"NIM
s ������5)&�4*-&/54���*$&�.&("�%&.0�5HIS�IS�THERE�
LATEST�MEGA�DEMOS���IS�TOTALY�STUNNING�
s ������(0-%'*3&���6-5*."5&�'9�5HERE�S�SOME�
EXCELLENT�DEMOS�LATELY���HERE�S�ANOTHER�
s ������%"3,/&44�.&("�%&.0�**�"NOTHER�WELL�
DONE�MEGA�DEMO�DISK��&XCELLENT�DISK�
s ������5)&�4*-&/54���'3"/$&�.&("�%&.0�5HIS�IS�
OUR�DEMO�OF�THE�MONTH��3ECOMENDED�BY�US�
s ������"-1)"�0.&("�5HE�1URE�.ETAL�CODERS�
PRESENT�THIS�LIVE�AND�DIRECT�FROM�$//
s ������"/"3$):���%*(*5"-�*//07"5*0/�"NOTHER�
CLASSIC�MEGA�DEMO�FROM�THE�"NARCHY�PRODUCTION�LIVE��
%O�NT�BE�SURPRICED�TO�THIS�IN�"'�OR�$6�"MIGA�
s ������7*35"-�803-%4�.&("�%&.0
s ������5)&�3&#"-4���5)&�5)*/(�5HIS�IS�THE�LATEST�
3EBALS�1RODUCTION�AND�IS�EXCELLENT�
s ������5)&�%&7*-4�� �/0�3&"-*5:�-OADS�OF�SECTIONS�
AND�EXCELLENT�MUSIC�
s ������3":�0'�)01&�**�5HIS�IS�ONE�OF�THE�BEST�
GRAPHICAL�MEGA�DEMOS�WE�HAVE�SEEN�HE�AT�1%�4OFT��
%&.0�0'�5)&�.0/5)�4&15����
s ������()045-&:�413&"%&34�7ERY�*MPRESSIVE��ST�
MEGA�DEMO��&XCELLENT�.USIC���(RAPHICS�
s ������46#$0/4$*064�%*.&/5*0/�"N�EXCELLENT�
DISPLAY���MUSIC�SELECTION��7ERY�(OOD�
s ������#"4&���46#-*.*/"-�7*4*0/�4UPERB�
*NTERACTIVE�(RAPHICS�� �BRILLIANT�SOUND�
s ������,&'3&/4���(6"3%*0/�%3"(0/�5HE�LATEST�
PRODUCTION�FROM�THIS�GREAT�GROUP�
s ������8�)�"�.���/&8�7&$503�%&.0�/ICE�
LOOKING�PRODUCTION���EXCELLENT�MUSIC�SELECTION�
s ������%&7*-4���"NOTHER�EXCELLENT�PRODUCTION�
s ������%3&".�%&"-&34���53"*-4�0'�"�%3&".�
4UPERB�PRODUCT�BY�THE�%REAM�%EALERS
s ������"&30���� ��07&3�%*.&/4*0/4�/EAT�DEMO�
WITH�PLENTY�OF�EFFECTS���COOL�MUSIC�
J ������*##���."/("%�5HIS�PRODUCTION�HAS�BEEN�
VOTED�%&.0�0'�5)&�.0/5)�BY�ALL�HERE�AT�1%�4OFT��
&XCELLENT�4OUND
�MUSIC���(RPAHICS�
s ������1)&/0.&/"���0#7*064�%*4"45&3�.ORE�
EXCELLENT�EFFECTS�WITH�NEAT�SCROLLING��(REAT
s ������$)"04���'*3&�$3&8�"NOTHER�EXCELLENT�INTER�
ACTIVE�MEGA�DEMO�WITH�STRANGE�EFFECTS
s ������1"/*$�������8"45&%�%3&".4�"�GREAT�
NEW�PRODUCTION�FROM�THE�GUYS�IN�1ANIC�� @@@@@@@@@

45"3�53&,�4&$5*0/
s �"5���/$$������3ELIANT�4HUTLE�FLY�BY��'���+ET�"NIM
#Y�"LLEN�)ASTINGS��/$$�����/ELSON�
s �"5���,LINGON�%��$RUISER�FIRES�TORPEDOESWHILE�PASSING��
/$$������RELIANT�7ERY�GOOD�
s �"5���&/5&313*$&4�-EAVES�THE�4TAR�STATION�DOCK��
/$$������"��5HE�CLASSIC�ANIMATION�
s �"5���(3"##&3�803,#&&�LANDS�ON�THE�&NTER�PRISE�
4HIP��"NIM���ANOTHER�/$$������3ELIANT�
s �"5���5)&�45"3�53&,�"NIMATION�OF�THE�BRIDGE���
VARIOUS�PICTURES�FROM�THE�FILMS�4TAR�TREK�
s �"5���5)&�580,�/$$������3ELIANT���THE�/$$�
�����"�&NTERPRISE��.&/4$)�30#05&3�
s �"5���580,�0�"NIM�/$$������"VENGER���/$$�
�����"�&NTERPRISE��/$$������(RISSOM�
s �"5���"1130"$)*/(�7&44&-4�"NIMATION
�#INARY�
'LIGHT�8IREFRAME�LANDSCAPE�BY�5�3ICHTER
s �"5���45"3�53&,�'-&&5�."/&67&3�/$$������'LY�
OVER���BY�ANIMATION
�EXCELLENT�CLASSIC
s �"5���5)&�4)*1�"NIMATION�ROCKING�AT�SEA��4TAR�5REK�
ANIMALION�/$$������"�%RY�DOCKING�
+ �"5���5)&�130#&�**� "NIMATION���#3*%�0'�13&:�
"NIMATION�FROM�4TAR�5REK��,6/(0/)*5
s �"5���-&"7*/(�41"$&�0''*$&�"NIMALION
�
%0$,*/(�"NIMATION�FROM�STAR�TREK��"55"$,�.0%&�
#IRD�OF�1REY�4COUT�HIP�IN�ATTACK�MODE
+ ������45"3�53&,�5)&�/&95�(&/&3"5*0/�5HIS�
GAME�IS�BY�5ERRY�"��.E�*NTOSH��VL������
J ������5)&�65-5*."5&�45"3�53&,� (AME�BY�5OBIAS�
3ICHTER��VL�0
�REQUIRES��.B���	�
�DISKS
s ������4TAR�5REKING�4ONG�\�
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s ������4TAR�5REK�5HE�4HOOT�M�6P�GAME
s ������5HE�4TAR�5REK�TRIVIA�QUIZ�GAME
s ������5HE�/EW�4TAR�5REK�(AME�	�.B

s ������45"3�%3&,�.64*$�	�

s ������45"3�53&,�.&("�%&.0�	�
�5�3ICHTER�
PRESENTS�A�.EGA�DEMO�OF�4TAR�5REK�PICTURES�
s �4."6(����5HE�4TAR�5REK�THE�GAME�BY�&RIC�
(USTAFSON�64�*NPORT�REQIRES��.B�AND�	�
�DISKS
s �4."6(����5HE�4TAR�5REK�THE�GAME�BY�+IMBO�#ARBERS�
"MERICAN�VERSION��.B�AND���
�DISKS
J �".64&���53&,��� "�STREK�TREK�#ATTLE�4IMUL�ATOR�
WHERE�YOU�CAN�ATTACK�KLINGONS���3OMULANS
s �7����45"3�53&,�*/'03."5*0/�"�%ATA�BASE�OF�ALL�
THE�ORIGINAL�SERIES��7ERY�%ETAILED�
@L�7����45"3�53&,�4".1-&4�7ARIOUS�SOUND�FROM�THE�
$AST�OF�4TAR�5REK� ORIGINAL� @@@@@@@@@@

/&84'-"4)�&6301&
5)&�/&84'-"4)�.AGAZINE�IS�1ACKED�WITH�&DITORIAL���
GENERAL�NEWS
�4OFTWARE�/EWS���3EVIEWS
�)INTS
�TIPS��
&NTERTAINMENT���A�CREATIVE�SECTION
�	��DISK�COLLECTION�


*MPLODER�������&XECUTABLE�FILE�COMPRESSOR�� %EPLODE���
6NCOMPRESSES� *MPLODER�EXE�� -AST�HOPE��� RECOVERS�
DELETED� FILES��4YS�*NFO�7�������DISPLAYS�YOUR�AMIGAS�
COMPLETE�INFORMATION��#EERMON���$OMPLETE�MONITOR��
"LL� UTILITIES� COME� W ITH� FULL� � r � @ � � � � O Y I � 2 2 �
*NSTRUCTIONS� 6 T L L Y � R � F � 8

%&.04
+ ������3&*/$"3/"5*0/�0'�4(5�	�
�1&11&3
'REAKY�COLOURFUL�GRAPHICS��3EVIEWED�IN�"'��
s ������%36.4����1*1&4�.USIC�COLLECTION�HIGH�
2UILILY�SOUND�NOT�TO�BE�MISSED�
s ������,-'�.64*$�%*4,�4ATOR�PRESENTS�THIS�GREAT�
MUSIC�DISK�PRODUCTION�DISK�
s ������1*/,�'-0:%�"NOTHER�BRICK�IN�THE�WALL�
ANIMATION
�REVIEWED�IN�MOST�MANAZINES�	�

s ������5&3.*/"503�**�4-*%&�4)08�5HERE�S�
SOME�EXCELLENT�PICTURES�FROM�THE�FILM�	�

s ������)".�1*$563&4�5OTALY�STUNNING�GRAPHICS�
ARE�STORED�ON�THESE�DISKS�	�

s ������'3"$5"-(&/�4-*%&4)08�"N�EXCELLENT�
COLLECTION�OD�'RACTAL�BASED�PICTURES�
J ������83&45-&."/*"�7**�	�
�"LL�THE�4TARS�OF�
THE�88'�BATTLE�IT�OUT�ON�COMPUTER�DISKS�
s ������4&("�"%7&35�3&.*9�7ERY�FUNNY�SAMPLE�
OF�A�REMIXED�4EGA�ADVERT�
s ������5)&�,-'�&95&3/"-�45&3&0�3&.*9�0NE�
OF�THE�BETTER�HOUSE�MUSIC�DISKS��4TEREO
s ������$3:45"-�4:.1)0/*&4�#:�1)&/0.&/"�
"NONTHER�EXCELLENT�PRODUCTION
�RECOMENDED�
s ������5&$)/0530/*$�.*9�	�.B
�5HE�#EAT�
'ACTORY�1RESENTS� THIS�EXCELLENT�.EGAMIX�
s ������&-7*3"�**�13&7*&8�5AKE�A�LOOK�AT�THE�
LASTEST�GAME�BEFORE�THE�FORTH�COMING�RELEASE�
s ������%6/(&0/4�0'�&7"-0/�"�PREVIEW�BY�
"�$RON���$YBERSTYLE��&XCELLENT�(AME�MAN�
s ������"(*-*5:�"NIMATION
s ������7*&5)/".�$0/'-*$5�"NIMATION
s ������+&45&3���40/*$�#00.�"N�INTERESTING�
MUSIC�COLLECTION�BY�+ESTER�
s ������#6/4&/�#63/&3�"NIM�OF�A�JET�DODGING�
THROUGH�'RACTALE�.OUNTAINS�
s ������&/*(."���4"%/&44���"NOTHER�COVER�
VERSION�OF�A�SPECTACULAR�MUSIC�DANCE�TRACK�@@@@@@@

s ������45&7&�83*()5���TWO�MORE�ARNIE�"DVERTS�
TITLES�5OTAL�3E�)EAT���5OTAL�3E�PRINT�
s ������*�.�500�4&9:�"�SAMPLED�VERSIONOF�3IGHT�
SAID�FRED�HIT�RECORD��	�

s ������%*&5�$0$"�$0-"�"%7&35�"NIMATION�
SEQUENCE�TAKEN�FROM�THE�57�"DVERT�
s ������".1-*'*&3�**�&XCELLENT�FOLLOW�UP�TO�THE�
ORIG INAL��&XCELLENT�MUSIC�DISK�COLLECTION�	�

s ������-"/%*/(�4&26&/$&�"N�EXCELLENT��.B�
ANIMATION�MCREATED�BY�5OBIAS�3ICHTER�	�

s ������88'�1*$563&4�4LIDESHOW�	����LMB

s ������,/*()5�.07&4�"N�EXCELLENT�DISPLAY�OF�
,NIGHTS�FIGHTING�REQUIRES����.B�	�

s ������5&3.*/503**�SAMPLE���PICTURES
s ������,*$,�0''�***�4LIDESHOW�FROM�THE�GAME
s ������14:(/04*4�� �)*4503:�53*1�1ICTURES�FROM�
ALL�OF�THERE�EXCELLENT�COMPUTER�GAMES�
+ ������26"%���%&"5)�#:�45&30�&XCELLENT�LOOKING�
MUSIC�DISK�FROM�THE�GROUP�2UAD�
s ������5##���4-"*,,"3***�1ARTY�4LIDESHOW�	�

s ������5"3305**�	�
�&XCELLENT�PROHRAM�WITH���DISKS

3&%�4&$503�*NC�4&$5*0/
s �7������3&%�4&$503�%&.0�$3&"503���5HE�.AIN�
PROGRAM�USED�TO�CREATE�DEMOS��3EQUIRED�IF�YOU�WISH�
TO�RUN�ANY�OF�THE�PROGRAMS�UNDER��&XCELLENT�PROGRAM�
+ �7������3&%�4&$503�&953"4�%*4,��� ��0N�THIS�DISK�
ARE�����POINT�'ONTS
����1OINT�FONTS
�VECTOR�STATS��4TAR�FIELDS���
MUSIC�4PACE�+OURNEY���-ORNA��#Y�F�DEADZONE�5ROOPERS�
s �7����� �3&%�4&$503�&953"4�%*4,�����0N�THIS�DISK�
ARE�#IG�LOGOS
�LITLE�-OGOS
�7ECTOR�4TARS
�4TARFIELDS
�#OB�
"NIMS
�7ECTOR�0BJECTS
�7EDOR�#ALL�0BJECTS
���
�������
1OINT�'ONTS
�"LSO�THE�ONLY�'ULL�%OCUMENTS�ON�THE�
DEMO�MAKER�AT�PRESENT�
s �7������54#�7&$503�%&4*(/&3�130(3".���5HE
SPECIAL�#OTHERS�PRESNETS�5HE�54#�7ECTOR�DESIGNER�
7 L�L
�THIS�PROGRAM�WILL�CREATE�FILLED�VECTOR�OBJECTS
�LINE�
VECTORS���BOB�$OORDS�TABLES�
s �7������3&%�4&$503�.0%6-&4�	.64*$
��7ARIOUS�
EXCELLENT�MUSIC�MODULES�FOR�USE�WITH�THE�DEMO�
MAKER�	ALL�BY�RED�SECTOR

�MODULES�INCLUDE�-ASER�*NTRO
�
-OADING
� LOUZY�)OUSE�����.ORE�
@L�7����� �3&%�4&$503�#0#4�&%*503���4IMULAR�TO�THE�
VECTOR�EDITOR�IAS�AN�IDEA��*T�WILL�EASYLY�CREATE�#OB�
ROUTINES�FOR�THE�3ED�4ECTOR�%EMO�.AKER�*NCLUDES�
VARIOUS�#OBS�TO�HELP�YOU�START�
s �7������3&%�4&$503�'0/5�&%*503�/OW�YOU�CAN�
CREATE�� �&DIT�ANY�FONTS��'OR�MORE�FONTS�TO�USE�WITH�THE�
DEMO�MAKER���THIS�EDITOR�SEE�''1��#ELOW�
s �-�����%*"/&5*9�3&%�4&$503�&953"�%*4,�� ��5HE�
*''�$ONVERTER� LETS�YOU�CONVERT�*''�1ICTURES�INTO�VARIOUS�
FORMATS�INCLUDING�SPRITE��
�4PRITE���
�$OPPER
�*-#.
�
3AW�/ORM
�3AW�#LIT���0UTLINE��5HIS�IS�A�1OLLYSOFT�
LICENCEWARE�PROGRAM�AND�COSTS�_�����

(".&4�4&-&$5*0/� '-&5$)&3�7*%&0�'0/54
s �4."6(����.03*"�7����&XCELLENT�ROLE�PLAYING�
GAME�WITH�NEW�IMPROVED�GRAPHICS�
s ������#-"$,�+"$,�"�4UPERB�VERSION�OF�THE�BOARD�GAME�
#LACK�JACK��$ONAINS�ALL�THE�NORMAL�FEATURES
s ������%53*4�1LAYED�5ETRIS�8ELL
�5HIS�IS�THE�BEST�
VERSION�TO�%ATE�	8ITH���1LAYER�OPTION

s ������.&("�#"--�	5)&�#&45�"3,"/0*%�
(".&�#ETTER�THAT�ANY�'ULL�1RICE�(AMES
�
s ������40-*5"*3&����40-*5"*3&�30:"-�5WO�VERY�
EXCELLENT���ADDICTIVE�CARD�GAMES�
s ������5)&�)0-:�(3"*-�5EXT�ADVENTURE�SIMULAR�IN�
STYLETO�THE�INFORGAM�GAMES�
s �����53*58*4�5HIS�IS�THE�BEST�VERSION�OF�5ETRIS�ON�
THE�AMIGA�WITH�A���PLAY�OPTION�
s ������-03&�0'�$0/26&45�8AR�GAME�SIMULAR�IN�
CONCEPT�TO�THE�GAME�3*4,�
s ������5)&�$"45-&�"%7&/563&�&XCELLENT�NEW�5EXT�
ADVENTURE�SIMULAR�TO�THE�INFOCOM
s ������#"55-&�'03$&�30-&�1-":*/(�'IGHT�IN�ROBOT�
FORM�WITHIN�THIS�EXCELLENT�GAME�
s ������/"10-&/*$�8"3�4*.6-"503�&XCELLENT�
PROGRAM�SENT�DIRECT�BY�THE�AUTHOR�
s �����*.1&3*6.�"NOTHER�EXCELLENT�STRATEGY�GAME�
BASED�APON�3OMAN�TIME�
s ������"45&3*0%4�5)&�03*(*/"-��"NOTHER�OLD�
CLASSIC��3EMEMBER�THAT�$LASSIC�
s ������--"."530/�(".&������#Y�+EFF�.INTER�
#RILIANT�STUFF���&XCELLENT�PRODUCTION
s ������4$3".#-&��5HE�0RIGINAL�3EMEMBER�THAT�OLD�
CLASSIC�WELL�IS�NOW�ON�THE�"MIGA�
s ������461&3�58*/53*4�5OTALLY�PLAYABLE
�
UP�GAME�WITH�AN�ARMED�5EENAGE�5URTLE�
s ������1"5*&/$&�4�� �%0.*/04�5HE�FAMOUS�CARD�
GAME
�THIS�IS�THE�BEST�VERSION�TO�DATE�
s ������".*("�$0-6./4�'AMOUS�CONVERTSION�OF�THE�
ORIGINAL�GAME�COLUMNS��5ETRIS�VARIANT
s ������10.�10.�(6//&3�4HOOT�DOWN�THE�
INCOMING�WORLD�WOR�**�AIR�PLANES�
s ������"*3�8"33*03�5HE�FIRST�REAL�FLIGHT�SIMUL�ATOR�
ON�THE�AMIGA�WITH�VARIOUS�"IR�PLANES�TO�'LY
s ������+&5."/�"NOTHER�SPECTRUM�CLASSIC�CONVERTED�
TO�THE�AMIGA��*T�S�+ET1AK�
s ������$"45-&�0'�%00.�"NOTHER�ADVETURE�GAME�
FOR�YOU�TO�PLAY�AROUND�WITH�
s ������+&01"3%:�	3*4,
�"�CONVERSON�OF�THAT�CLASSIC�
BOARD�GAME�TITLED�3*4,�
s ������4&"�-"/$&�5HE�FIRST�4ILENT�SERVICE�TYPE�SUB�
WAR�GAME�WITHIN�OUR� AMIGA�1%�COLLECTION�
J ������"5*$�"5"$�"�RENDITION�OF�THE�GAME�FROM�THE�
ORIGINAL�4PECTRUM�COMPUTER�� @@@@@@@@

)05�/&8�".04
s �"1%���'03.4�3&"--:�6/-*.*5&%
s �"1%����'36*5�."$)*/&�4*.6-"503
s �"1%���� 6/%&345"/%*/(�".04�5HE�"MOS�
5UTORIAL�1ROGRAM�%ISK��"�MUST
s �"1%����".04�%"5"#"4&�."45&3
s �"1%����#-"$,+"$,�53"*/&3�5HIS�IS�AN�EXCELLENT�
COPY�OF�THE�CARD�GAME�BLCK�+ACK
�VARIOUS�STRATEGY�SET�
UPS���YOU�CAN�SET�THE�COMPUTERS�LEVEL�OF�PLAY
s �"1%����4*-7&3�#"34�� �5)&�&.&.:5HIS�GAME�IS�
A�CONVERSION�� �CLONE�OF�THAT�OLD�CLASSIC�NY�OCEAN�
SOFLWARE�HUNCH�BACK
�6SE�YOUR�JOYSTICK�TO�JUMP�OVER�
VARIOUS�OBSTRUCTIONS�
s �"1%����#0*/(�5HE�AIM�OF�THE�GAME�IS�TO�GET�)ERBERT�
BACK�HOME�TO�HIS�VILLAGE��6SE�YOUR�JOYSTICK�TO�MOVE�JASTER
�
JUMP�OR�JUST�SLOW�DOWN��/OT�THE�MOST�PICTURESS�GAME�IN�
OUR�LIBRARY�BUT�VERY�PLAYABLE�
s �"1%����)"/(."/�7����:ES�SIMON�8ALKLATE�HAS�
CONVERTED�THE�GAME�HANGMAN�TO�THE�"MIGA
�THIS�DISK�ALSO�
CONTAINS�AN�EDITOR�TO�CREATE�YOUR�OWN�1UZZLES�
s �"1%����):1&3#"--�5HIS�IS�THE�LATEST�VERSION�OF�WOODEN�
BALL��5HIS�IS�AN�EXCELLENT�#ATTLE�1ONG�TYPE�GAME�WHERE�YOU�CAN�
PLAY�VS�THE�COMPUTER�OR�A�FRIEND�
s �"1%����".04�'36*5�."$)*/&�**�#Y�GARY�)UNT��
5HIS�PROGRAM�IS�AS�NEAR�AS�POSSIBLE�TO�THE�TYPE�OF�FRUIT�
MACHINE�YOU�CAN�FIND�IN�ANY�SNOOKE�HALL�OR�1UB���
"RCADE
�FEATURES�INCLUDE�)OLD
�/UMBERS�)ELD
�
8INSPINS
�SUPERWINS
�#RONZE��4ILVER��GOLD�1OTS
�4KILL�
4HOTS
�4TOP�A�WIN
�$ASHPOT
�(AMPLE���COLLECT�
s �"1%����".&3*$"/�'005#"--�3"%*0�7&34*0/�
:OU�ARE�A�COACH�OF�-ONDON�AND�YOU�HAVE���SEASONS�
TO�WIN�THE�"MOSBOWL�
s �"1%����4/",&�*/�5)&�(3"44�#Y�PETER�)ARRIS
�
THE�IDEA�OF�THE�GAME�IS�TO�COLLECTION�WHITE�
MUSHROOMS��"VOID�RED�TOADSTOOLS��(ARDEN�HEDGES���
YOUR�OWN�TAIL� @@@@@@@@@@@@@@@@@@@@@@@@@

_������1&3�1"$,�����%*4,4
$OLOUR�1ACK��� 	''1�
�4IX�DISKS� PACKED�WITH� A�VARIED�
ASSORTMENT�OF�COLOURED�FONTS
�IN�MANY�COLOURS
�SHAPES�
��SIZES��'OR�USE�WITH�%PAINT�PROGRAMS�OR�ANY�7IDEO�
PRODUCTION� UTILITIES�5HIS� PACK� HAS� SOME� TOTALY�
OUTSTANDING�FONTS�AND�FOR�ONLY�_���THEY�GIVE�YOU�OVER����
FONTS�TO�PLAY�WITH��)AVE�FUN��0THER�PACKS�ARE�NOW�STOCK�
COLOUR�PACKS�������MONO�PACKS�"�TO�#�

/54�./7���� �&&0�	
_����������/&8�%*4,4

$OLOUR�1ACK��� 	''1�
�5OTALY�NEW�FONTS�WITH� EXCELLENT�
NEW�EFFECTS��5HESE�FONTS�A�RE�THE�BESL�WE�HAVE�PRODUCED�
��THEY�ARE�TOTALY�STUNNING�

	&�
�5)&�&630$)"354�#:�5)&�
$364"*%&34��*SSUE���

8ITH�THE�LATEST�"MIGA�SOFTWARE�CHARTS��/07&.#&3�
����5HE�EUROCHARTS�GIVES�MONTHY�REVIEWS
�AND�THE�
0LNY�WAY�TO�KEEP�BANG�UPTO�DATE�WITH�THE�BEST�
.EGA�DEMOS��6TILITES�ANA�MUCH
�.UCH�MORE�

!KK�ENQ�NMKX�[����
5)&�$0.1-&5&�'3&%�'*4)

5HE� 'RED� 'ISH� #OOKLET� HAS� CHANGED� IT� IS� NOW�
PROFESSIONAL� PRINTED
� BOUND� �� *NCLUDES� A� SORTED�
INDEX� OF� ALL� THE� DISKS�� *T� NOW� STANDS� AT� OVER� ����
1AGES�� 5HE�$OMPLETE� 'RED� 'ISH� ALSO� COMES�WITH�
FREE�UPDATE�PAGES�AS�THE�NEW�DISKS�ARE�RELEASED��
1LEASE�NOTE�THAT�THIS�IS�NOW�AVAILABLE�FROM�1%�4OFT�
ITjS�ALSO�CAN�BE�OPTAINED� BY�OUR�LOCAL�1D�DEADERS��
1%�4OFT� STOCKS� A LL� THE� 'RED� FISH� D ISKS� AND�
RECEIVESTHEM�DIRECT�FROM�THE�6�4�"�
'3&%�'*4)�IS�A�COLLECTION�OF�"MIGA�GAMES
�6TILITIES���
MUCH�MORE�EACH�OF�THE�����PLUS�DISKS�ARE�TOTALY�PACKED�
WITH� PROGRAMS�� "LL� 'RED� 'ISH� DISKS� COME� WITH� FULL�
INSTRUCTIONS��0VER� �
����PROGRAMS

0NLY�_����
5)&�1%�%"5"#"4&�4&5

5IRED�OF�BORING�CATALOGUE�DISKS �(ET�THE�UNIQUE
�EASY�
TO�USE�1%�40'5�%ATABASE�$ATALOGUE�%ISKS��5HEY�CONTAINS�
DETAILS�OF�OVER��
����DISKS�AVAILABLE�DIRECTLY�FROM�STOCK�
FROM�US��"�MULTITUDE�OF�OPTIONS�INCLUDING�4EARCH���1RINT�

[��������$HRJR	
$ONTAINS� DETAILS� ON� 'RED� 'ISH
� 5#"(
� "MOS
� '"6(
�
4."6(
�4COPE
�"GATRON
�"1%$
�1ANORAMA
�"MICUS
�
4LIP�DISK� �� -ICENCEWARE�� $OOMING� 4OON� 5�$�6�(� ��
-ARSON�"NIMS��0VER��
����%ISKS�IN�4TOCK�AT�1%�4OFT�
. 0 / 5-: � 6 1%"5& � 4)&&54� 4&/5� 50�

3&(6"-� $6450.&34@@@@@@@@@@

$)3*45."4�1"$,

0NLY�_�����

1AD
�.OUSE�HOUSE
�DISK�)OLDER
�"MIGA�%UST�COVER��
1ACKMAN�GAME
�6EDIT�THE�8ORD�1ROCESSOR���5HE�
LATEST�.EGA�DEMO�BY�1HENOMENA�
0BVIOUS�%ISASTER�

&953"�#*54
5)&�.064&�1"%�6SED�TO�PROTECT�MOUSE�VS�DUST��
HELPS�MOVMENT������������������������������������������������� p����
"����".*("�%645�$07&3�6SED�TO�PROTECT�YOUR
KEYBOARD�FROM�DUST������������������������������������������ _����
����*/$)�%*4,�$-&"/*/(�,*54�)AVING�TROBBLE�WITH�
SOFTWARE�LOADING�THEN�TRY�CLEANING�YOUR�DRIVE��_�����
30--�0'������%*4,�-"#&-4����� 6SED�TO�KEEP�TRACK
OF�YOUR�DISK�COLLECT����������������������������������������� _�����
�.�13*/5&3�-&"%4�6SED�TO�CONNECT�A�PRINTER�TO�THE
"MIGA������������������������������������������������������������� _����
%*4,�#09�	��
�����*/$)�USED�FOR�SAVE�STORAGE�FOR
YOUR�DISK�COLLECTIONS���������������������������������������� _����
%*4,�#09�	��
�����*/$)�USED�FOR�SAVE�STORAGE�FOR
YOUR�DISK�COLLECTIONS���������������������������������������� _����
%*4,�#09�	���
�����*/$)�USED�FOR�SAVE�STORAGE�FOR
YOUR�DISK�COLLECTIONS��������������������������������������� _�����
���,�61(3"%&4�6SED�TO�UPGRAGE�YOU�COMPUTER�TO�
�.B�*NC�A�$LOCK�������������������������������������������� _�����

&"4:� 03%&3*/(� */'03."5*0/
03%&3*/(�#:�1045�

8HEN�ORDERING�DISKS�PLEASE�TICK�THE�BOXES�TO�THE�LEFT�OF�THE�DISK�NUMBERS�	"NY�COLOURED�PEN
�)I�-IGHTER�OR�
JUST�JUST�OUTLINE�THE�DISKS
�� "AFTER�CHOSING�THE�DISKS�THAT�YOU�REQUIRE
�$UT�OUT�OR�1HOTOCOPY�THIS�ADVERT��
PAAELS��OF�THE�MAQAZINE��)AND�WRITTEN�ORDERS�ARE�ACEPTED��1OST�TO�THE�ADDESS�BELOW�"BOVE�� $HEQUES���
1OSTAL�ORDERS�SHOULD�BE�MAKE�PAYABLE�TO��1%�40'5�	"'�

���#3:"/5�"7&
�4065)&/%�0/�4&"
�&44&9
�44*��:%�

/0/�&6301&"/�03%&34��� 	"*3."*-�0/-:

"LL�ORDERS�ARE�SENT�BY�AIR�MAIL��'OR�EUROPEAN�ORDERS�PLEASE�ADD�����	.INIMUN�_����
��*NTERNATION���
EUROPEAN�CREDIT�$ARD�ORDERS�WILL�BE�CHARGED�POSTAGE�AT�COST��"NY�$HEQUES�MUST�BE�DRAWN�ON�A�6�,��BANK��
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VIRTUAL� SCREENS�SCROLL�WHEN�THE�
MOUSE�POINTER�MOVES�TO�SCREEN�S�
CORNER��"�����OWNERS�BE�WARNED�� �
THIS�UTILITY�DOESNkT � LIKE� 2HKD;>G<A �
� 
� �� SO�DONkT �BE�SURPRISED� IF�YOU�GET�
A�VISIT�FROM�THE�GURU�
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!-)"!3%�02/��
"MIGA/UTS�6NITED
5HINGS�MOVE�FAST� IN� THE�WORLD�OF�
PUBLIC�DOMAIN�SOFTWARE��"S�SOON� AS�
YOU� RECEIVE�A�COPY�OF�A�1%�PROGRAM
�
THE�AUTHOR�SEEMS�TO�HAVE�ALREADY�
UPGRADED�THE�PROGRAM�AND�ANOTHER�
COPY� IS�WINGING�ITS�WAY�TO�YOUR�DESK��
5HIS� IS� PARTICULARLY�TRUE�OF�"MIGA/UTS��
�F B��. �+ KH ?> LL BH G: E�OF�WHICH�
VERSION���HAS�JUST�BEEN� RELEASED�

$ODED�ENTIRELY� IN�".04
�
�F B��. ���IS�A�COMPETENT�ENOUGH�
DATABASE�WHICH� IS� IDEALLY�SUITED� TO�
HANDLING�SIMPLE�CARD�FILE�STYLE�
DATABASES��8HEN�THE� PROGRAM� IS�FIRST�
LOADED
� IT�ALLOWS�YOU� TO�EITHER�LOAD�OR�
CREATE�A�NEW�DATABASE�� *F�YOU�CREATE�
A�DATABASE
�YOU�MUST�FIRST�TELL�THE�
PROGRAM�HOW�MANY�FIELDS�EACH� RECORD�
IS�TO�CONTAIN
� THEIR�TYPE
� SIZE� AND�
NAME��:OU�CAN�ALSO�DEFINE�
.NI>K�:L> � LIKE�EXTERNAL�FIELDS�WHICH�
CAN�CONTAIN� *''�IMAGES��0NCE�THIS� IS�
DONE
�YOU�CAN�THEN�START�ENTERING�
RECORDS�ONE�BY�ONE�

"LL� THE� USUAL�DATABASE�FUNCTIONS�
ARE�THERE� IN�ABUNDANCE� INCLUDING�THE�
OBLIGATORY�SEARCH
� EDIT�AND�DELETION�
OF�RECORDS�� &VERYTHING�WORKS�FAIRLY�
SMOOTHLY��5HIS� HELPED�ALONG�BY�A�VERY�
PRETTY�AND�WELL�DESIGNED�FRONT�END�
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� PHONE�
NUMBERS�ETC
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VERY�WELL
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THINGS�GO�� *F�YOUkRE� LOOKING�FOR�A�
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FROM�HARD�DISK�WITHOUT�HAVING�TO�FLICK�
THROUGH�ENDLESS�WINDOWS�TO�FIND� IT��
4IMPLY�BY�TELLING�-NG(> �WHERE�THE�
PROGRAM�CAN�BE�FOUND�ON�YOUR�HARD�
DISK
� IT�CAN�BE� RUN�JUST�BY�CLICKING�ON�
THE� PROGRAM�S�NAME�FROM�A� LIST�WHICH�
IS� HELD�WITHIN�THE�-NG(> �WINDOW�

6NLIKE�':NG<A+:=�� ALL� THE�ENTRIES�
FOR�-NG( > �ARE� HELD�WITHIN� A�SEPARATE�
FILE�WHICH� IS�SET�UP�USING�A�
CONVENTIONAL�TEXT�EDITOR
� BY�SAVING�
THE�FILE�OUT�TO�THE�4��DIRECTORY�ON�YOUR

HARD�DISK�UNDER�THE�FILENAME�
-NG(>
�HG?B@ 
�8HEN�-NG(> � IS�THEN�
RUN
� IT�READS�THIS�FILE� INTO�MEMORY�
AND�DISPLAYS�ALL�THE�ENTRIES�WITHIN�A�
SCROLLABLE� LIST�

-NG(> � IS�ONE�OF�THOSE�PROGRAMS�
WHICH� IS�SO�SIMPLE� IT�MAKES�YOU�
WONDER�WHY�NO�ONE�CAME�UP�WITH�THE�
IDEA�BEFORE�� *�VE�BEEN� USING�
*/07"TRONICSk� ':NG<A+:= �UTILITY�ON�
MY�SYSTEM�FOR�OVER�A�YEAR�NOW
�
DURING�WHICH�TIME� IT�HAS�BECOME�AN�
INVALUABLE�TOOL��-NG(> � IS�SO�SIMILAR��
IkM� SURE�YOU�WILL�GROW�TO� LOVE� IT�TOO��
7ALUE�FOR�.ONEY���������������������� � ���

0/7%2�,/'/
&D-IB�%ISK���
(ARY�5EACHOUT�HAS�COME�UP�WITH� A�
NICE� LITTLE� -OGO� INTERPRETER�THAT�
SHOULD� BE�OF�PARTICULAR�INTEREST�TO�
PARENTS�WHO�HAVE�YOUNG�CHILDREN��
-OGO�HAS�BEEN�A�STANDARD�TEACHING�
TOOL� IN� PRIMARY�SCHOOLS�FOR�YEARS
�YET�
UP�UNTIL� NOW
� THE�ONLY�-OGO�
INTERPRETER�AVAILABLE�FOR�THE�"MIGA�
WAS�$OMMODORE�S�OWN� RATHER�
EXPENSIVE�VERSION�

+HP>K�'H@H � IS� AN�EXPERIMENTAL�
PROGRAMMING� LANGUAGE�DEVISED� BY�
(ARY�THAT� IS�BASED�ON� -ISP�AND�-OGO��
*T�IS�VERSATILE
� HIGHLY�INTERACTIVE
�
ORGANISES� PROGRAMS�AS�COLLECTIONS�OF�
PROCEDURES� 	THEREFORE�ENCOURAGING�
STRUCTURED� PROGRAMMING�TECHNIQUES
�
AND� INCLUDES� LISTS�AS�FIRST�CLASS�DATA�
OBJECTS�� (ARYkS�GOAL�WAS�TO�DEVELOP�A�
LANGUAGE�WITH�THE�POWER�AND�
VERSATILITY�OF�-ISP
� BUT�WITH� THE�
READABILITY�OF�GOOD�OLD� -OGO
�WHILE�
STILL� PROVIDING�FULL� ACCESS�TO�THE�
"MIGAkS�CAPABILITIES�� %ESPITE�THIS
�
+HP>K�'H@H �STILL� RETAINS�A�VERY�HIGH�
LEVEL�OF�COMPATIBILITY�WITH�EXISTING�
-OGO� IMPLEMENTATIONS
� ALLOWING� IT�TO�
BE�USED�AS�A�TEACHING�TOOL�

*N�THE�+HP>K�'H@H�PROGRAMMING�
ENVIRONMENT
� EVERYTHING� IS�EITHER�A�
WORD�OR�A� LIST��8ORDS�CAN�BE�ANY�
SEQUENCE�OF�CHARACTERS�AND�ARE�
SEPARATED�FROM�EACH�OTHER�BY�BLANK�
SPACES
�TO� INCLUDE�A�SPACE�	OR�A�
BACKSLASH
� IN�A�WORD� IT�MUST�BE�
PRECEDED�BY�A�BACKSLASH� 	=
�
/UMBERS� ARE�JUST�A�SPECIAL�TYPE�OF�
WORD�� -ISTS�CAN�BE�ANY�SEQUENCE�OF�
OBJECTS
�WHICH�MAY�BE�EITHER�WORDS�
OR� LISTS� AND�ARE� IDENTIFIED� BY�
ENCLOSING�THEM� IN�BRACKETS

"S�(ARY�HIMSELF�ADMITS
�+HP>K�
'H@H � IS�STILL�VERY�MUCH� IN� ITS�
EXPERIMENTAL� STAGES
� BUT� ITkS�
COMPLETE�ENOUGH�TO�BE�USABLE�� *T�
INITIALLY�TAKES�SOME�GETTING�USED�TO
�
BUT�ONCE�YOUkVE�GOT�THE�HANG�OF�ITS�
RATHER�STRANGE�WAY�OF�WORKING
�YOU�LL�
BE�PUMPING�OUT�PROGRAMS�FASTER�THAN�
A�DEMENTED�$�CODER�
7ALUE�FOR�.ONEY���������������������� � ���

(!2$�$2)6%�30%#)!,
(EORGE�5HOMPSON�4ERVICES
)ARD�DISKS�ARE�JOLLY�WONDERFUL�THINGS
�
BUT�THEY�ARENkT�ALWAYS�THE�MOST�
RELIABLE�DEVICES�� *kM�SURE�ANYONE

WHO�OWNS�A�HARD�DRIVE�WOULD�AGREE�
THAT� IT�S�ALL� TOO�EASY�TO� LOSE�VAST�
AMOUNTS�OF�DATA� AT�THE�HANDS�OF�A�
HARD�DISK�� �USUALLY�THE�DAY�BEFORE�
YOU�WERE�DUE�TO�BACK�THE�DAMNED�
THING�UP�

*N� AN�ATTEMPT�TO�MAKE�THE�HARD�
DRIVE�OWNERkS� LIFE� A� LITTLE�MORE�
BEARABLE
�(EORGE�5HOMPSON�4ERVICES�
HAS� RELEASED� A�MAGNIFICENT�TWO�DISK�
COLLECTION�OF�HARD�DISK�RELATED�
UTILITIES�WHICH�THEY�CALL�THEIR�#:K= �
�KBO>�.I><B: E
�#ETWEEN�THE�TWO�
DISKS
�THEY�CONTAIN�A�WEALTH�OF�HANDY�
UTILITIES�DESIGNED� SPECIFICALLY�WITH�
HARD�DRIVE�OWNERS� IN�MIND�

5HEREkS�THE� USUAL�COLLECTION�OF�
HARD�DISK�BACK�UP�UTILITIES� INCLUDING�
THE�CLASSIC�( K�:<DNI �AND�THE�NOT�SO�
WELL� KNOWN� &P BD�:<DNI �	WHICH� IS�
ACTUALLY�MY�PERSONAL� FAVOURITE
�� #OTH�
WILL� ALLOW�YOU� TO�BACK�UP�YOUR�HARD�
DRIVE�TO�FLOPPY�DISK�QUICKER�THAN�YOU�
CAN�SAY�l HEAD�CRASH�m� 	0,
� THAT�S�A�
BIT�OF�AN�EXAGGERATION
� BUT�THEY�ARE�
VERY�FA S T
�

"NOTHER�VERY�NICE�PROGRAM� IS�
4COTT�.EEKkS��F B@:� #:K= �� BLD �(>GN�

A�VERY�SNAZZY� LOOKING�MENU�PROGRAM�
WHICH� CAN�BE�ADDED�TO�THE�STARTUP�
SEQUENCE�OF�ANY�HARD�DRIVE��5HIS�WILL�
ENABLE�YOU�TO� LOAD�PROGRAMS�ON� THE�
HARD�DISK�FROM�A�FRIENDLY�MENU�
SYSTEM�� *TkS�NOT�QUITE�AS�GOOD�AS�THE�
-NG(> �PROGRAM
� BUT� IT�DOES�THE�JOBIR�
QUESTION�

*N�ADDITION�THERE�ARE�A�NUMBER�OF�
SMALLER�UTILITIES�WHICH�ALLOW�YOU�TO�
CARRY�OUT�MISCELLANEOUS�TASKS�4UCH�
AS� REPAIRING�TRACKS
� RECOVERING�DATA
�
MONITORING�THE�HEAD�POSITION�OF�THE�
DRIVE�AND�THE�AMOUNT�OF�DISK�SPACE�
USED�AND�AVAILABLE��"LL� UTILITIES�ARE�
WELL� PRESENTED�AND�ACCOMPANIED�
WITH� ADEQUATE�DOCUMENTATION�

.Y�PERSONAL�FAVOURITE� IS�
.>< MH K:F : ��A�POWER�PACKED�DISK�
SECTOR�EDITOR�WRITTEN�BY�%AVE�
+OINER
� THE�GUY�RESPONSIBLE�FOR�
(NLB<�3


(54kS�#:K=�� BL D �. I>< B: E�IS�AN�
INVALUABLE�COLLECTION�OF�UTILITIES�THAT�
NO�HARD�DISK�OWNER�SHOULD�BE�
WITHOUT��4OME�ARE�MORE�USEFUL� THAN�
OTHERS
� BUT�NO�MATTER�WHAT�HARD

CONTINUED�ON�PAGE����

,EEP�TRACK�OF�YOUR�FRIENDSk�ADDRESSES�AND�TELEPHONE�NUMBERS�WITH��D@98J<�
%%%��THE�LATEST�RELEASE�OF�"MIGA/UTSk�SUCCESSFUL�1%�DATABASE�PROGRAM�
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"�COMPLETE�0N�%ISK�GUIDE� TO� THE� "MIGA� FOR� BEGINNERS� AND� INTERMEDIATE� USERS�� (ET� THE�
BEST�OUT�OF�THE�8ORKBENCH
� THE�$-*� AND�THE�4HELL��"MIGA%04�EXPLAINED� 	INCLUDING�AL� THE�
COMMANDS
�� -IBRARIES
� %EVICES�AND� 'ONTS�� "LSO� THE�OPERATING� 4YSTEM
� &XEC
� SOUND� AND�
GRAPHICS�	INCL�� *''

�DISPLAY�MODES
�HARDWARE
�THE�$USTOM�$HIPS�AND�MUCH�MORE�

.ULTIPLYING� YOUR�POWER�USING�"31� AND�"3&99�� )OW�TO� MAKE�THE�MOST�OF� 1%� TO�CREATE�
YOUR�IDEAL�ENVIRONMENT�� (UIDE�TO�"MIGA�-ANGUAGES�� )OW�TO�PROGRAM�:063�"MIGA��	3EQ�
�� .EG
�

)YPERMEDIA� �1OINT� AND� $LICK�� PRESENTATION� FOR� MAXIMUM� EASE� OF� USE�� "LL� THIS� FOR� LITTLE�
MORE�THANT�THE�PRICE�OF�A�1%�DISK�� _���������P�P�P�

)AVE�YOU� SEEN� THE� &D-IB�COLLECTION � �� A� CAREFULLY�CHOSEN�SELECTION� OF� 1%
� COMPILED� BY�SUBJECT� TO�
SAVE� YOU� TIME
� TROUBLE� AND� MONEY�� "LL� DISKS� ARE� REGULARLY� UPDATED� W ITH� THE� LA TEST� AND� BEST�
PROGRAMS
� 'ULL�OF�HINTS
�TIPS�AND�TUTORIALS�� .EMBERSHIP�AVAILABLE�� 6NBEATABLE�VALUE��ONLY�_�����

'LYING�4TART�� 5O�GET�YOU�GOING�ON�YOUR�NEW�"MIGA�
#EST�6TILITIES�� 5HE�BEST�UTILITIES�AROUND�FOR�THE�NEW�USER�
(RAPHICS�.ASTER��� ����� 8HY�BUY�EXPENSIVE�COMMERCIAL�SOFTWARE � $ONVERT�RESOLUTIONS
� )".
�
MAP�IMAGES�ONTO�SPHERES�AND�SHAPES�AND�MUCH�MORE�� 	��%ISKS
�NOW�UPDATED�
5HE�$OMPLETE�*CONISER�� &VERYTHING�YOU�NEED�TO�CREATE�"/:�ICON�
��41&$*"-�45"35&3�1"$,��5HE�ABOVE���DISKS�FOR�ONLY�_�����
"NIMATOR�S�%ELIGHT��"NIMATE�TO�YOUR�HEART�S�DELIGHT�� 	��%ISKS

$�%ISKS�� -EARN�$�WITHOUT�TEARS���A�VERY�THOUGHTFULLY�DESIGNED�PRESENTATION�� 	��%ISKS

"LL�4YSTEMS�(O��� (UIDE�TO�THE�"MIGA�OPERATING�SYSTEM���SAVE�___�S�ON�BOOKS�
#EST�.ANDELBROT�� &XTRAORDINARY�.ANDELBROT�PROGRAMS�ALL� IN�ONE�PACKAGE�
'RACTUAL�-ABORATORY��� ����� "N�EXTENSIVE�SUITE�OF�PROGRAMS�FOR�EXPLORING�JUST�ABOUT�EVERY�
ASPECT�OF�FRACTALS�
$ELLULAR�"UTOMATS�� (AME�OF�-IFE��%
�"UTOMATRON�AND�MANY�MORE�
4CIENCE�$OLLECTION��� ����� 1%�"STRONOMY���(RAVITY���FOR�STARRY�EYED�STARGAZERS�� *NCLUDES�4TARCHART��
4CIENCE�$OLLECTION���� .AKINk�8AVES���1ENDULUMS
�4PIROGRAPHS
�)ARMONICS�
4CIENCE�$OLLECTION���� $HEMISTRY�
6LTIMATE�1$�%ISK�3EADERS�� *NCLUDES�1$�%ISK�DIRECTORY�AND�ARCHIVING�PROGS�	.ESSY%04

$LICK%04���1,;IP
�
5EXT1LUS�V������ 5HE�VERY�LATEST�VERSION�OF�EXCELLENT�SHAREWARE�8ORDPOR
�ALL�SET�UP���READY�FOR�USE��
1OWER-0(0�� #Y�FAR�THE�BEST�1%�-0(0
�BETTER�IN�MANY�WAYS�THAN�"MIGA-0(0�
��HIGHLY�RECOMMENDED�
$LASSIC�(AMES�.ASTERPIECES�� $HESS
�#ACKGAMMON
�AND�OTHER�TRADITIONAL�BOARD�GAMES�
8ORKBENCH�-OGIC�� 'ULLT�M�TASKING�PUZZLE�GAMES
�TO�KEEP�YOU�FROM�SERIOUS�WORK�FOR�HOURS��
)OBBY)ORSE�� 'AMILY�ENTERTAINMENT���MUSIC
�PUZZLES
�EVEN�GARDEN�DESIGN�
0UR�'AVOURITE�(AMES�� 4YS
�%RIP
�8ELLTRIX
���EXCEPTIONAL�GAMES�ON�ONE�DISK�
��41&$*"-���%*4,�(".&�1"$,�� THE���DISKS�ABOVE���THE�INCREDIBLE�(C8D 8KIFE ���ONLY�_�����
��"-40�"7*"-"#-&�� 4UPER�6TILITIES
� #ASIC�$OMPILER� 	UP�TO� ��X�SPEED� INCREASE

� "31� ���� PLUS
� 1$��
)".� CONVERSIONS
�"RCHIVERS�DISK
�4ILLY�#ENCH
�1ROLOG�4PECIAL�3ELEASE� 	��DISKS
�AND�MORE�

'OR�A� LIMITED� TIME� PERIOD� �� ALL� OTHER� 1%�4HAREWARE� DISKS
� INCLUDING� ALL� THE� '*4)� DISKS� ������ ��5#"(�
DISKS� AND� ALL� %EMOS�"NIMATIONS�(AMES�.USIC� �� ONLY� ��P�� 5HIS� MONTH�S� UNUSUAL� 1%� DISKS�� 7IVALDI�S�
'OUR� 4EASONS� 	�� %ISKS

� *NVISIBLE� 8ORLD� 4LIDESHOW
� (RAND� .ASTER� 1AINTINGS
� "RT� OF� .�$�� &SCHER�
SLIDESHOW
�.ONTY�1YTHON�4OUND�4AMPLES�
'ULL�DETAILS�OF�THE� &D-IB� LIBRARY�ON�OUR�$ATALOGUE�DISK�AVIALABLE� _����� INCL� P�P� 	OR���P�WITH� ORDER
�� "LL�
ORDERS�ADD���P�P�P�	&&$�_����
�3EST�OF�&UROPE�_����
�3EST�OF�8ORLD�_������ 3EGISTERED�ADD�_����

$HEQUES�1OSTAL�0RDERS�*NTERNATIONAL�.ONEY�0RDERS�TO��
&D-IB�	%EPT�4�

�4COTLAND�'ARM
�4TOCKWOOD�3OAD
�
#RISLINGTON
�# RISTO L�#4���-6�� 5EL�������������
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)".�3"%*0�65*-4� ��������� ���DISKS�TO �CHOOSE

/�$�..�7 *�� � ����� A�VERY�GOOD�COMMS�DISK

�15*�65*-4� � ��������� �����WITH�DISKMASTER�7���

1$2�1"4$"-���������� ������������A�PASCAL� COMPILER

" ��, �����������������������

N �M P Y �������������������

5�4�#��7&$503�%&4*(/&3��������� ACE� PROGRAM

,8*$,#"$,61������ �������������HARD� DISK�BACKUP

.�7�,��7��� �������������

;&30�7*364���#0059�7 � �� � ����� GOOD� KILLERS

" �� ���������������������������

45�&.6-"503������

41&$536.�&.6-"503�������������OH��MEMORIES

45"353&,,&3������ ����������������� �� �TRACK�EDITOR

5&951-64����& ���� �������NICE�WORD� PROCESSOR

"31�7 * �� ����������������� �SOME�USEFUL�COMMANDS

4*%�7 *�� ������������������ ����� THE� BEST�D IRECTORY�UTIL

".*#"4&�7 � �� � ���� ��������VERY�GOOD�DATABASE

&-&$530�$"%������ ��������� DESIGN�YOUR�CIRCUITS

.�$"%��������������������

/0*4&1-":&3�7��� ����A� GREAT�MODULE� PLAYER

'-&9*#"4&�7����� ������������������NEAT�DATABASE

$�."/6"-�7����� �������������ALL� YOU�NEED�FOR�$
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DISK�RELATED� UTILITY�YOUkRE� AFTER
�YOU�RE�
BOUND�TO�FIND� IT�HERE�
7ALUE�FOR�.ONEY���������������������� � ���

3#2%%.-/$
5#"(�%ISK���
4CREEN�MANIPULATORS�ARE� TEN�A�PENNY�
THESE�DAYS
� BUT�ONE� PROGRAM�STILL�
REIGNS�SUPREME��5HAT�PROGRAM� IS�
4TEVE�5IBBET�S�.<K>>G3�� THE�
COMPANION�TO�4TEVEkS�OTHER� j9�6TILSk ��
"�NEW�CHALLENGER�TO�. < K> > G3 S�THRONE�
IS�. <K>>G( H= �FROM�-EGENDARY�%ESIGN�
5ECHNOLOGIES� 	GREAT�NAME� LADS�
�

-IKE� .<K>>G3�� . < K>>G( H= �
DISPLAYS�A� LIST�OF�ALL� SCREENS�THAT�ARE�
CURRENTLY�OPEN�UNDER� *NTUITION�� 4IMPLY�
BY�CLICKING�ON�ONE�OF�THE�ENTRIES� IN�
THIS� LIST
�YOU�CAN�ALTER�VARIOUS� SCREEN�
ATTRIBUTES� INCLUDING�SCREEN�DIMENd
SIONS�	WIDTH
� HEIGHT
� POSITION�ETC

�
SCREEN�MODE�	INTERLACED� OR�NOT
�
RESOLUTION
� NUMBER�OF�COLOURS
� COLOUR�
PALETTE�ETC
�AND�MORE�BESIDES�� 0NCE�
YOU�VE� SET�THESE�ATTRIBUTES� UP�TO�YOUR�
LIKING
� A�SINGLE�CLICK�ON� THE� j3EMAKE�
4CREENk� GADGET�ALTERS�THE�SCREEN�

0NE�THING�THAT�. <K>>G( H= �CANkT�
DO� IS�TO�PERMANENTLY�ALTER�THE�SCREEN�
ATTRIBUTES�OF�A� PARTICULAR�PROGRAM�� *F�
YOU�EXIT�FROM�A�PROGRAM�WHICH� HAS�
BEEN�MODIFIED�BY�. <K>>G( H= �AND�
RELOAD� IT
�THE� PROGRAM� RETURNS�TO� ITS�
ORIGINAL� SETTINGS�� )OWEVER
�
. <K>>G( H= �DOES�PROVIDE�A�WAY�OF�
GETTING�AROUND�THIS� LIMITATION
� THANKS�
TO�A� SECOND� LITTLE�$-*�BASED�UTILITY�
CALLED� .<K>>G.>M


*F
� FOR�EXAMPLE
�YOU� HAD�A�
PROGRAM� INSTALLED�ON�YOUR�HARD�DISK�
WHICH�WAS� LOADED�DURING�BOOTUP�
�. $� �� FOR�EXAMPLE

� .<K>>G.> M�WOULD�
AUTOMATICALLY�ALLOW�YOU�TO�HAVE�THE�
PROGRAMkS�SCREEN�ATTRIBUTES�ALTERED�
FROM�THE� STARTUP�SEQUENCE�� 5HIS� IS�
ACHIEVED�BY�SETTING�THE�ATTRIBUTES� IN�
. <K>>G( H= �AND�THEN�SAVING�THEM�TO�
DISK�USING�THE� PROGRAM�S� �4AVE�
4ETTINGS�OPTIONk �� .<K>>G.> M�THEN�
TAKES�THIS�FILE� AND�MODIFIES�ANY�
PROGRAMS�MENTIONED� IN�THE�FILE� IF�THEY�
ARE�CURRENTLY� LOADED�

.<K>>G. > M�IS�A� LITTLE� LIMITED� IN� ITS�
SCOPE
� BUT� ITkS�A� USEFUL� TOOL�
NONETHELESS�� *�WOULD� HAVE� LIKED�TO�
HAVE�SEEN�SOME�FACILITY�FOR�SAVING�
SCREENS� IN� *''�FORMAT�� *F�THIS� HAD�
BEEN� INCLUDED
� . <K>>G( H= �WOULD� BE�
A�SERIOUS�COMPETITOR�FOR�THAT�OTHER�
GREAT�SCREEN�MANIPULATOR
� .<K>>G3
�
7ALUE�FOR�.ONEY���������������������� � �� �

& % 6 $ " 5 * 0 / " -

&5.�,%!2.�3%2)%3
"MIGA/UTS�DISK�����
5HE� RELEASE�OF�.ANDARINkS�".04�HAS�
DONE�AN� LOT�OF�GOOD�FOR�THE� STATE�OF�
"MIGA�1%��"PART�FROM�THE� RUSH�OF�
".04�PRODUCED�GAMES�AND�DEMOS
�
CODERS�HAVE�CAUGHT�ON�TO�THE�FACT�
THAT�".04� IS�ALSO�A�FINE� UTILITY�FOR�
PRODUCING�EDUCATIONAL� SOFTWARE�

� 	� � �

.ODIFY�THE�ATTRIBUTES�OF�ANY�SCREEN�OPENED�UNDER�*NTUITION�USING�/:I<<E)F;
�8ITH� IT�YOU�CAN�CHANGE�THE�SIZE
� TYPE
�
NUMBER�OF�COLOURS
� PALETTE�AND�EVEN�THE�NAME�OF�ANY�SCREEN�

.ANDARIN� PROVED�THIS�WITH� THE�
RELEASE�OF�ITS�!NG.<AHH E�� �SERIES
� ALL�
OF�WHICH�WERE�CODED� USING�".04�

5HE� LATEST�".04�PRODUCED�
EDUCATIONAL� SOFTWARE�TO�BE�RELEASED�
INTO�THE�"MIGA�1%� LIBRARIES� IS�THE�
!NG�'>:KG �SERIES�FROM�"RT8ERX�
4OFTWARE� 	NO
� *� HAVENkT �HEARD�OF�
THEM�EITHER�
��$ONSISTING�ALMOST�
ENTIRELY�OF�PRETTY�GRAPHICS� AND� CATCHY�
TUNES
� THE��� PROGRAMS�WHICH�MAKE�
UP�THE�PACKAGE�ARE�NOT�ONLY�
EDUCATIONAL
� BUT�� �MORE� IMPORTANTLY�� �
FUN�TO�USE�� )EREkS� A� RUNDOWN�OF�THE�
��PROGRAMS�

30%,,�&5.
0,
�THE� NAME�S�A� LITTLE� NAFF
� BUT�THE�
PROGRAM�MOST�CERTAINLY� ISNkT�� 5HE�
BASIC� IDEA� IS�TO�TEACH�YOUNG�CHILDREN�
	AGED�BETWEEN� �� AND���YEARS
�THE�
CORRECT�SPELLING�OF�TWENTY�BASIC�
WORDS�� 'OR�EACH�WORD
� THE�PROGRAM�
SHOWS�A�PICTURE�AND� THREE� SPELLINGS�
OF�THE�WORD
�TWO�OF�WHICH� ARE�
INCORRECT�� 6SING�THE�MOUSE
� THE�CHILD�
MUST�MOVE�THE�ON�SCREEN�GRAPHIC�SO�
THAT� IT�POINTS�TO�THE�CORRECT�SPELLING�

5HE�ONLY�REAL�GRIPE� *� HAVE�WITH�
.I> EE�� � !NG� IS�THAT� IT� IS�VERY� LIMITED��
"S� *�MENTIONED�EARLIER
� THE�PROGRAM�
ONLY�COMES�WITH� TWENTY�WORDS� BUILT�
INTO� IT
�WHICH�WON�T�EXACTLY�TAX�MOST

CHILDREN��0NCE�THEY�VE�COMPLETED�ALL�
TWENTY
� THE�PROGRAM� IS� RENDERED�
ALMOST�USELESS�� *T�WOULD� HAVE�BEEN�
IMPROVED�BEYOND�MEASURE� IF�"RT8ERX�
HAD�BUILT� IN� SOME�FACILITY�FOR�ADDING�
YOUR�OWN�WORDS�TO� ITS�DICTIONARY��
%EFINITELY�A�MISSED�OPPORTUNITY�

-!4(3�&5.
5HIS�PROGRAM�DIDN�T�ACTUALLY�WORK�ON�
THE� REVIEW�DISK�THAT�WAS�SENT�TO�ME
�
BUT�IT�DOES� SOUND�GOOD��5HE�BASIC�
IDEA� IS�TO�ENCOURAGE�MATHEMATICAL�
SKILLS� BY�GETTING�THE�CHILDREN�TO�
PERFORM�BASIC� ARITHMETIC�� 5HE�CHILD� IS�
GIVEN�THREE�TOYS�WHICH� ARE�CHOSEN� AT�
RANDOM�FROM� A� SHOP�WINDOW��5HE�
CHILD�MUST�THEN� NOTE�DOWN� HOW�MUCH�
EACH�TOY�COSTS� BY�ADDING�THE�THREE�
FIGURES�TOGETHER�TO�COME�UP�WITH�THE�
TOTAL� COST�

84!",%3
3/:;E>L � IS�BY�FAR�THE�BEST�OF�THE�
THREE�PROGRAMS
� COMBINING�A�GAME�
WITH� A�TIMES�TABLE�PROGRAM��5HE�
BASIC� IDEA� IS�TO�GUIDE�THE�ONSCREEN�
SPRITE
� USING�A�JOYSTICK
� FROM�THE�START�
POSITION� AT�THE�TOP� LEFT�HAND�CORNER�OF�
THE� SCREEN� TO�THE�EXIT�AT�THE� BOTTOM�
OF�THE� SCREEN��5WELVE�FRUITS�STAND� IN�
ITS�WAY�AND�THEY�CAN�ONLY�BE�PASSED�
BY�ANSWERING�A�TIMES�TABLE�QUESTION�

1RETTY�GRAPHICS�AND�A�VERY�CATCHY�TUNE�COME�TOGETHER�IN�THIS�FINE�".04��
PRODUCED�EDUCATIONAL� PROGRAM�

&ACH�SCREEN� IS� BASED� AROUND� A�
SINGLE�TIMES�TABLE� 	STARTING�WITH� THE�
THE��X�TABLE
�WITH�EACH�CONSECUTIVE�
SCREEN�ADVANCING�TO�ANOTHER�TIMES��
TABLE�

3/:;E>L � IS�A�GOOD� PIECE�OF�
SOFTWARE�WHICH� IS� NOT�ONLY�A�GREAT�
ADVERT�FROM�1%� IN�GENERAL
� BUT�THE�
QUALITY�OF�.ANDARIN�S�".04�� *F�
"RT8ERX�CONTINUE�TO� PRODUCE�
EDUCATIONAL� SOFTWARE�OF�THE�SAME�
STANDARD� OF�ALL� THREE�PROGRAMS
� *� CAN�
SEE�A�BRIGHT�FUTURE� IN� STORE�FOR�1%�
EDUCATIONAL� SOFTWARE�
7ALUE�FOR�.ONEY����������������������� ���

. 6 4 * $

/#4!-%$����
"MIGA/UTS�6NITED
0RIGINALLY� RELEASED�AS�A�1%�PROGRAM
�
5EIJO�,INNUNEN� HAS�ENHANCED� HIS�
ACCLAIMED�.&%�UTILITY�BEYOND�BELIEF�
AND� TURNED� IT�INTO�A� SEMI�COMMERCIAL�
RELEASE�THAT�CAN�GIVE�ANY�OF�THE�
COMPETITION� A� RUN�FOR�THEIR�MONEY�
*T�S�STILL� AVAILABLE� FROM�"MIGA/UTS
�
BUT�YOU� HAVE�TO� PAY�_���UP�FRONT� IF�
YOU�WANT�A�COPY��4TILL
� THIS�METHOD�OF�
PAYMENT�BEATS�SHAREWARE� ANYDAY�

"LTHOUGH�*<M:( >= �SUPPORTS�
.*%*
� IT� IS� PRIMARILY�A� PACKAGE�
DESIGNED� TO�ALLOW�YOU�TO�CREATE�FAIRLY�
COMPLEX�TUNES�USING�SAMPLED�OR�
SYNTHESISED� INSTRUMENTS�PLAYED�VIA�
THE�"MIGA�S� INTERNAL� SOUND�CHIP��"T�
ITS�SIMPLEST� LEVEL
� *<M:( >=�� 
� �USES�
THE�SAME�TRIED�AND� TESTED�
.HNG=/K:<D>K�7�7D>�GRID� SYSTEM�FOR�THE�
ENTRY�OF�SEQUENCE�DATA�

)OWEVER
� IF�THIS�FORM�OF�NOTE�
ENTRY�REDUCES�YOU�TO�A�COLD�SWEAT
�
THEN�YOUk LL� BE�PLEASED�TO� LEARN�THAT�
THE� NEW�VERSION� OF�*<M:( >= �NOW�
ALLOWS�YOU�TO�CREATE�SEQUENCES�	OR�
jPATTERNS�� AS�THEY�SHOULD� BE�CALLED
�
USING�AN� ULTRA�FRIENDLY�STAVE�BASED�
EDITOR��.OST�PEOPLE�SHOULD�FIND� THIS�
A� LOT�EASIER�TO�GET�ON�WITH� THAN� THE�
USUAL� HEX�BASED�EDITING�OF�SUCH�
PROGRAMS� AS�.HNG= � /K:<D>K�AND�
/!(3


#UT�WHAT�REALLY�SEPARATES�
*<M:( >=�� 
� �FROM�THE�COMPETITION� IS�
ITS�ABILITY�TO� PLAY�A�MAXIMUM�OF�EIGHT�
INSTRUMENTS� SIMULTANEOUSLY��
5HEORETICALLY�THIS�SHOULDN�T�BE

CONTINUED�ON�PAGE����
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POSSIBLE� 	THE�"MIGA�ONLY�HAS���
SOUND� CHANNELS

� BUT5EIJO�,INNUNEN�
HAS�CERTAINLY�SUCCEEDED�

*<M:( � � IS� A�GREAT�PROGRAM�
MADE�EVEN�MORE�ATTRACTIVE�BY� ITS�
AMAZING�PRICE�TAG��"FTER�SHELLING�OUT�
TWENTY�QUID
� *T�WOULD� HAVE�BEEN� NICE�
TO� HAVE�BEEN� SUPPLIED�WITH�A�PRINTED�
MANUAL�� �THE�MANUAL� IS�HELD�ON�DISK�
AS�A�TEXT�FILE
� SO� ITkS�WORTH� PRINTING�
THIS�OUT� IF�YOU�VE�GOT�ACCESS�TO�A�
PRINTER�� *N� REALITY�THOUGH
� *<M:( � �IS�
JUST�SO�EASY�TO� USE�THAT�YOU� REALLY�
DONkT�EVEN� NEED�THAT�MANUAL�

*N�ALL
� *<M:( � �IS�ONE�OF�THE� FEW�
BARGAINS� AROUND�AT�THE�MOMENT�� *F�
YOUkRE�FEELING�MUSICAL
� THEN�WHY�NOT�
CHECK� IT�OUT�FOR�YOURSELF�
7ALUE�FOR�.ONEY���������������������� � ���

-/$5,%�-!34%2
5#"(�%ISK���
8ITH� SO�MANY�.HNG= � / K:<D>K�AND�
( � �CLONES�NOW�AVAILABLE
� KEEPING�
TRACK�OF�SCORES�FROM�THE�VARIOUS�
PACKAGES�CAN�BE�A�NIGHTMARE��
%ESPITE�THE�FACT�THAT�$OMMODORE�
HAS�ENCOURAGED�DEVELOPERS�TO�
CONFORM�TO�STANDARDS� 	*''�BEING�A�
PRIME�EXAMPLE

� 1%�PROGRAMMERS�
SEEM�TO�HAVE�ALMOST�ENTIRELY�IGNORED�
THIS� REQUEST�� 4O�WHAT�DO�YOU�DO� IF�
YOU�VE�GOT�A�MUSIC�MODULE�
COMPOSED�WITH� ONE�OF�THE�MANY�
.HNG= � / K:<D>K�CLONES�AND�YOU�WANT�
TO� PLAY� IT �5REAT�YOURSELF�TO�A�COPY�OF�
( H=N E> � ( : L M> K �H ?�COURSE�

( H=N E> � ( : L M> K �IS� A�FEATURE��
PACKED�MODULE� PLAYER�WRITTEN�BY�A�
CHAP�WHO� LIKES�TO�CALL� HIMSELF�/IGHT�
7ISION��5HE�CURRENT� RELEASE� ISNkT�
EXACTLY�EXTENSIVE� IN� ITS�COVERAGE�OF�
MODULE� FILE�FORMATS
� BUT� IT�CAN�COPE�
WITH� SOME�OF�THE�MORE�COMMON�
TYPES�� 5HESE� INCLUDE� .HNG= � /K:<D>K�
���AND���� INSTRUMENT�FILES
�
)H BL>/ K:<D> K�AND� !NMNK>� � HF IHL> K �
FILES�

0NE� SURPRISING�OMISSION� FROM�THE�
PROGRAM� IS�THE� LACK�OF�SUPPORT�FOR�
5EIJO� ,INNUNEN�S�.&%
� A�1%�.HNG= �
/K:<D>K�CLONE�WHICH� HAS�QUICKLY�
ESTABLISHED� ITSELF�AS�SOMETHING�OF�A�
STANDARD�� 1ERHAPS�THE�PROGRAMkS�
"MERICAN�ORIGINS� HAD�SOMETHING�TO�
DO�WITH� IT
� BUT� IN� ANY�CASE� IT kS�AN�
UNFORGIVABLE�OMISSION�

8HATkS�SO�NICE�ABOUT�(H=N E> �
( : L M> K �IS� ITS�CONTROL� PANEL�WHICH� IS�
MODELLED�ON�STANDARD�TAPE�DECK�
CONTROLS��5HERE�S�THE� USUAL� BUTTONS�
TO�STOP
� PAUSE�AND� PLAY�A�MODULE
�
PLUS�A�VERY�USEFUL� REWIND�AND� FAST�
FORWARD�OPTION��:OU�CAN�ALSO�VIEW�
YOUR�TUNE�THROUGH�A�SCOPE�DISPLAY�� *T�
MAY�NOT�BE�THE�MOST�USEFUL� FEATURE�
IN�THE�WORLD
� BUT� IT� LOOKS�GOOD�

(H=N E> � ( : L M> K �IS�WELL�WORTH�
OWNING�� 5HE� LACK�OF�.&%�SUPPORT� IS�
UNFORTUNATE
� BUT�THEN� NOTHING� IS�
PERFECT�� *F�/IGHT�7ISION�WERE�TO�
EXTEND� THE� PROGRAM�A� TAD
� *�WOULD�
RECOMMEND� IT�WHOLE�HEARTEDLY�
7ALUE�FOR�.ONEY���������������������� � ���

NECESSARY�	IT�RAN�WELL� ON�MY�#�����
WITH�A���.B�HARD� DRIVE�AND��.B�OF�
3".�
�� *T�WILL� RUN� FINE�ON�A�STANDARD�
���K�MACHINE�� HOWEVER�MEMORY�
TURNS�OUT�TO�BE� SOMEWHAT�TIGHT
�
ESPECIALLY�WHEN�YOU�ARE�WORKING�WITH�
MUCH� LARGER�AND�MORE�COLOURFUL�
IMAGES� SUCH� AS�7("�� *N� PRACTICE
� *�
WOULD� SAY�THAT�A��.B�"MIGA� IS�
DEFINITELY�THE�MOST�USABLE�
CONFIGURATION�

#�('�� �CAN�CARRY�OUT�A�NUMBER�
OF�OPERATIONS�ON� IMAGES� INCLUDING�
COLOUR� REDUCTION� AND� IMAGE�SCALING��
5HE� RESULTS�CAN� BE� SAVED� IN� STANDARI�
"MIGA� *''
� BUT�THE� PROGRAM� ALSO�
SUPPORTS�AN�EXTRA� FILE�FORMAT�DEVISEE�
SPECIFICALLY�BY�THE�AUTHOR�� *MAGES�
SAVED� UNDER�%REAM)".�FORMAT� LOOK�
A� LOT�BETTER�THAN� STANDARD� )".�
IMAGES
� BUT�THEY�CAN�ONLY�BE�VIEWED�
USING�#�('��


#�('�� �HAS�A� LOT�OF�POTENTIAL
�
BUT�THIS�CURRENT� RELEASE�FAILS�TO�
ACHIEVE�WHAT�IT�SET�OUT�TO�DO�� *F�THE�
AUTHOR�HAD� BUILT�SUPPORT�FOR�OTHER�FILE�
FORMATS� INTO�THE�PROGRAM� 	1$9
�5*''
�
1*$5�ETC

� THEN� #�('�� �WOULD� BE�A�
GENUINELY�USEFUL� PROGRAM��"S� IT�
STANDS
� #�('�� �IS�OF�VERY� LIMITED�
INTEREST�
7ALUE�FOR�.ONEY���������������������� � ���
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)OW�ARE�YOUR�TIMES�TABLES �8ELL
� THEYkD� BETTER�BE�PRETTY�GOOD� IF�YOUkRE�TO�
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"MIGA/UTS�����
*� CANkT�QUITE�SEE�THE� POINT�OF�THIS�
PROGRAM
� ALTHOUGH� *� DO�FIND� IT�
INTERESTING��8RITTEN� BY�%REAMER�OF�
8IZZ$AT
� #�('�� �WAS�DEVISED� TO�
CONVERT� *''�*-#.�FORMAT� IMAGES�FROM�
OTHER�COMPUTERS�FOR�USE�ON� THE�
"MIGA�
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5HE�PROGRAM�WAS�SPECIFICALLY�
DESIGNED�TO�HANDLE�1$� *-#.�FILES�
	INCLUDING�7("

� BUT�THE�AUTHOR�
CLAIMS�THE�PROGRAM�WILL� HANDLE�MOST�
FORMS�OF�*''�*-#.�FILE�FROM�OTHER�
MACHINES� INCLUDING�THE�.ACINTOSH�

5HE�AUTHOR�RECOMMENDS�SOME�
RATHER�OUTRAGEOUS� SYSTEM�
REQUIREMENTS�FOR�THE�PROGRAM�� �AN�
j����BASED�"�����WITH� ���.B�HARD�
DRIVE�AND��.B�OF�CHIP�3".�� �BUT�*�M�
SURE�SUCH� A�CONFIGURATION� ISN�T� REALLY

- " / % # 6 *- %
"MIGA/UTS�����
5HE�( :G=> E; KH M�ALWAYS�USED�TO�BE�
THE�WEIRDOS�� FAVOURITE
� BUT�FRACTAL�
LANDSCAPE�GENERATORS� HAVE� RAPIDLY�
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TAKEN�OVER�THAT�POSITION�
/OWADAYS�THERE�ARE� SO�MANY�

FRACTAL�GENERATORS�AVAILABLE� BOTH�
COMMERCIALLY�AND�THROUGH�THE�1%�
LIBRARIES�THAT�CHOOSING�THE�ONE�TO�
SUIT�YOU� HAS�BECOME�AN�ALMOST�
IMPOSSIBLE�TASK�

':G=�N BE= �IS�THE� LATEST�ARRIVAL�
WHICH�� � LIKE� ALL� FRACTAL� LANDSCAPE�
GENERATORS�� �PROMISES�TO�GIVE�YOU�
THE�POWER�TO�SCULPT�WHOLE� NEW�WORLDS�
BY�MEANS�OF�FRACTAL�MATHEMATICS��
8RITTEN�BY�A�CLEVER�CHAPIWHO�GOES�BY�
THE�NAME�OF�%AVID�0DD
� ':G=;N BE= �
RUNS�FROM�AN� *NTUITION�BASED� FRONT�
END�WITH� PULL� DOWN�MENUS�AND�
GADGETS�

5WO�VERSIONS�OF�THE�PROGRAM�ARE�
SUPPLIED�� �ONE�FOR����K�"����
OWNERS� AND�ANOTHER�FOR�ALL�YOU� LUCKY�
�.B�"MIGA�OWNERS�� #OTH�VERSIONS�
ARE� SIMILAR
� BUT�THE� �.B�VERSION� HAS�
A�FILE� REQUESTER�

5HE� PROGRAM�S�MAIN� SCREEN� IS�
SPLIT� INTO���WINDOWS��5HE�FIRST� IS�THE�
PROGRAMkS�MAIN�OUTPUT�WINDOW�WHICH�
DISPLAYS�THE�FRACTAL� LANDSCAPE� IN� ALL�
ITS��%�GLORY�� /EXT�TO�THIS� IS� A�SMALLER�
WINDOW�CONTAINING�THE�CURRENT� jSEEDk�
VALUE�FOR�THE� LANDSCAPE� AND�FINALLY�
THE�MAP�WINDOW�WHICH� DISPLAYS� A�
BIRDkS�EYE�VIEW�OF�A� FRACTAL� SCENE�
5HE�MAP�WINDOW�ENABLES�YOU�TO�
POSITION�THE�CAMERA� AND�TO�CHOOSE�
THE�DIRECTION� IN�WHICH� TO�POINT� IT�

5HE�PROGRAM�WORKS� IN� ��
RESOLUTIONS�WHICH�DICTATE�HOW�MANY�
POLYGONS� 	OR�FACETS
�WILL� BE�USED� FOR�
YOUR�SCENE�� .ORE�POLYGONS�MEANS�
MORE�DETAIL
� BUT�YOUkVE�ALSO�GOT�TO�
SUFFER�THE� INEVITABLE� SLOWING�DOWN�OF�
RENDERING�TIMES��5HE�OVERALL� QUALITY�
OF�SCENES� IS�FAIRLY� PFFFF(F@(BF �
GOOD�AND� COMPARES�
WELL�WITH�1%�
OFFERINGS�ALTHOUGH�
THEY�RE� PERHAPS�NOT�
AS�GOOD�AS�THE�
RESULTS�OBTAINABLE�
FROM�COMMERCIAL�
LANDSCAPE�
GENERATORS� LIKE�
1BLM:+KH


5HE�ONLY�BAD�
THING�THAT� *� COULD� FIND�
':G=� N BE= �IS� ITS�SPEED�OF�OPERATION��
&VEN�WHEN�GENERATING�SCENES� AT�THE�
LOWEST� RESOLUTION
� SCENES�CAN� TAKE�
AN� ABSOLUTE�AGE�TO�APPEAR��
$OMPLAINTS�ASIDE�THOUGH
� ':G=�N BE= �
IS�CERTAINLY�ONE�OF�THE� BEST�FRACTAL�
LANDSCAPE�GENERATORS�TO�BE� RELEASED�
FOR�THE�"MIGA�� *T�S�COMPREHENSIVE
�
EASY�TO� USE�AND�COMES�WITH� SOME�
EXCELLENT�	AND�VERY� READABLE
�
DOCUMENTATION�� 'RACTAL� FANS�SHOULD�
CHECK� IT�OUT�
7ALUE�FOR�.ONEY���������������������� � ���

6)$%/�4%84�$)30,!9%2
"MIGA/UTS�����
2UALITY�DESKTOP�VIDEO�SOFTWARE� IS� IN�
VERY�SHORT�SUPPLY�THROUGHOUT�THE�1%�
LIBRARIES
� BUT�A�FEW�GEMS�ARE

1LAY�(OD�WITH�A�COPY�OF�(8E;�L@C;�� AN�ABSOLUTELY�BRILLIANT�FRACTAL� LANDSCAPE�
GENERATOR�FROM�"MIGA/UTS�6NITED�

�0?<�)8E;<C9IFK�
8CN8PJ�LJ<;�KF�9<�

K?<�N<@I;F�J�
=8MFLI@K<�NNN

AINST

AVAILABLE�� 5AKE�THE� 1 B=>H� />QM�
� BLI E: R> K�FROM�"MIGA/UTS�6NITED��
#ASED�AROUND�.ARTIN� 3OUND�S�
BRILLIANT�1%�PROGRAM� L( HO B> �� THE�
1B=>H� />QM�� BLI E: R> K�IS� IDEALLY�SUITED�
TO�DESKTOP�VIDEO�APPLICATIONS�

"T� ITS�SIMPLEST� LEVEL
� 1/��CAN�BE�
USED� AS�A�DIRECT� REPLACEMENT�FOR�
TRADITIONAL� TEXT�DISPLAY�PROGRAMS�
SUCH� AS�$OMMODORE�S�OWN�(HK>��
ALLOWING�YOU�TO�VIEW�TEXT�FILES�MUCH�
MORE�EASILY�AND�QUICKLY�THAN�(HK> �
COULD�EVER�HOPE�TO�� )OWEVER
� THE�
PROGRAM�DOESNkT� REALLY�COME� INTO� ITS�
OWN� UNTIL�YOU� START�PLAYING�AROUND

WITH� ITS�%57�
CAPABILITIES��

8HAT�S� SO� SPECIAL�
ABOUT� 1/�� IS�THAT� IT�
ALLOWS�YOU�TO�MIX�
DIFFERENT�FONTS� IN�
YOUR�DOCUMENTS�
USING�A� SET�OF�

POWERFUL� CONTROL�
CODES�WHICH�MUSTBE�

EMBEDDED� IN�YOUR�
TEXT�FILES�USING�A�

STANDARD� TEXT�EDITOR�
5HE�CONTROL� CODES�ALLOW�YOU� TO�

PERFORM�ALL� SORTS�OF�FANCY�EFFECTS�
INCLUDING�THE�MIXING�OF�DIFFERENT�FONTS�
WITHIN�A�SINGLE�DOCUMENT
� CONTROL�
OVER�THE�SCROLL� RATE� PLUS� A� LOT�MORE�
BESIDES��5EXT�CAN�BE�SCROLLED�
HORIZONTALLY
� BUT� 1/�� IS� A� LOT�MORE�AT�
HOME�WHEN� IT� IS�SCROLLING�TEXT�
VERTICALLY�

5HE�SPEED� AND� TYPE�OF�SCROLLING�
CAN�BE�CONTROLLED� AUTOMATICALLY�USING�
THE�EMBEDDED�COMMANDS
� BUT� 1/��
ALSO�ENABLES�YOU�TO�CONTROL� SCROLLING�
YOURSELF�USING�THE�MOUSE��4IMPLY�BY�
DRAGGING�THE�MOUSE� UP�OR�DOWN
� THE�
SCROLLING�RATE� IS� SPEEDED� UP�OR�
REDUCED� PROPORTIONATELY�

'OR�THE�GENERATION� OF�SIMPLE�
CREDITS� AND�TITLES�FOR�HOME�MOVIES


1/�� IS� AN�ABSOLUTELY�SUPERB� PROGRAM�
THAT� IS�WELL�WRITTEN�AND�EASY�TO�USE�

1/��HAS�THE� POTENTIAL� OF�VERY�
POWERFUL� 1%�DESKTOP�VIDEO�SOFTWARE��
*F�THE� AUTHOR�WAS�PREPARED� TO� PUT� IN�
THE�EXTRA�WORK�TO�MAKE� IT�A� SLIGHTLY�
MORE�COMPLETE� PACKAGE
� *� COULD� SEE�
1/��BECOMING�A� REAL�1%�CLASSIC��
7ALUE�FOR�.ONEY���������������������� � ���

30%#42!0!).4
4CANNER���%ISK��
$ONSIDERING�THE�OVERALL� QUALITY�OF�
"MIGA�1%
� IT�COMES�AS�A� REAL�
SURPRISE�TO�FIND� THAT�THERE�ARE�VERY�
FEW�DECENT�PAINT�PACKAGES�AVAILABLE��
0NE�OF�THE�BEST�OF�THOSE� IS�5WILIGHT�
4OFTWARE�S�.I><MK:+: BG M��AN�".04��
PRODUCED�PAINT�PACKAGE�WHICH� IS�AS�
GOOD�AS�MANY�COMMERCIAL� OFFERINGS��
*TkS� NOT�QUITE� A��>ENQ>�+ : BG M�� �� BUT�
THEN
�WHAT�WOULD�YOU�EXPECT 

.I>< MK:+ : BG M�IS�MODELLED�VERY�
CLOSELY�ON��+: BG M�AND�CERTAIN�
SIMILARITIES�ARE� IN� EVIDENCE�� 'OR�
STARTERS
�WHEN�THE�PROGRAM� IS�FIRST�
LOADED
� IT�PRESENTS�YOU�WITH�A�VERY�
�+:BGM�0D>�SCREEN�MODE� REQUESTER�
WHICH�ENABLES�YOU� TO�CHOOSE�
BETWEEN� ALL� THE�USUAL� NON�)".�
SCREEN�MODES� INCLUDING� LOW�RES
�
MEDIUM� RES� AND� INTERLACED�SCREEN�
MODES�� 'OR�/54$�USERS
� THERE�S� A�
TOGGLE�GADGET�WHICH� ALLOWS�THE�
PROGRAM� TO� BE� SWITCHED�BETWEEN� 1"-�
AND� /54$�SCREEN�MODES�

6NLIKE��+:BGM�� . I> < MK:+ : BG M�S�
TOOLS� ICON� STRIP�RUNS� HORIZONTALLY�
ALONG�THE�BOTTOM�OF�THE� SCREEN� BUT�
ALL� THE��+:BG M�GADGETS�ARE�THERE�
INCLUDING�THE�OBLIGATORY�FREEHAND�
DRAW
� FILL
� BOX
� CIRCLE� AND�AIRBRUSH�
FUNCTIONS�� 4OME�OF�THE�FUNCTIONS�ARE�
A� LITTLE� LIMITED� IN� THEIR�IMPLEMENd
TATION
� BUT�THEN� �+:BG M�HAS�SPOILT�
ME� ROTTEN�

0NE�TOOL�WHICH� *� DID� PARTICULARLY

LIKE� IS�THE�BRUSH� SHRINK�FUNCTION�
5HIS�ENABLES�YOU� TO�CUT�OUT�A�
RECTANGULAR�AREA�AS�A�BRUSH� AND�THEN�
PASTE� IT�DOWN� INTO�ANOTHER�
RECTANGULAR�AREAWHICH�YOU�ARE�
WORKING�ON�

0,
� NOTHING�SPECIAL� SO�FAR
�
BUT�WHAT�SETS�THIS�APART� IS�THE�FACT�
THAT�THE�BRUSH�CAN�BE� INSTANTLY�
ENLARGED� OR� REDUCED�BY�DRAGGING�OUT�
A�DIFFERENT�SIZED� RECTANGLE�FOR�THE�
DESTINATION�

1ICTURES�CAN� BE� LOADED�AND�
SAVED� IN� STANDARD� *''�FORMAT
� SO�YOU�
CAN� PULL� IN� PICTURES�FROM�ALL� THOSE�1%�
SLIDESHOW�DISKS�WHICH�YOUkVE�HAD�
HANGING�AROUND�� #RUSHES�ARE�ALSO�
SUPPORTED
� ALLOWING�YOU�TO�TAKE�
ADVANTAGE�OF�THE� LARGE�AMOUNTS�OF�
CLIP�ART�AVAILABLE�

"�)".�ONLY�RELEASE�OF�
.I>< MK:+ : BG M�IS�DUE� IN� %ECEMBER�ANC�
IT kS�SHAPING�UP�TO� BE�ONE�HELL� OF�A�
PACKAGE�

1%�)".� PAINT�PACKAGES� ARE�EVER�
RARER�THAN�CONVENTIONAL� PAINT�
PACKAGES
� SO�.I>< MK:+ : BG M�)".�
COULD�BE�WORTH� INVESTIGATING�� "S�
ALWAYS�THOUGH
�YOU�CAN�EXPECT�A�FULL

�,+*
�+:BGMBG@� BL� :� ;EBG=� F:G�L�
IKH?>LLBHG
� #>�I:BGML�GHM�PA:M�A>�
L>>L�� ;NM� PA:M� A>� ?>>EL�� PA:M� A>�
M>EEL� ABFL>E?� :;HNM� PA:M� A>� A:L
L>>G


+:;EH�+B<:LLH

�� �*�-
REVIEW�ON�THESE� PAGES�AS�SOON� AS�
5WILIGHT� RELEASE� IT�

. I>< MK:+ : BG M�IS�NO��+:BGM�� BUT�
ITkS�ABOUT�THE�BEST�1%�1AINT�PACKAGE�
AVAILABLE�� *TkS�A�SHAME�THAT�THE�
PROGRAM�DOESN�T�GIVE�YOU�MORE�
CONTROL� OVER�SOME�OF�THE�BASIC�
PAINTING�TOOLS� 	A�RESIZABLE�AIRBRUSH�
WOULD� BE�GREAT�
�

1ERHAPS�5WILIGHT�WILL� TAKE�NOTE�OF�
MY�COMMENTS�ON� LITTLE�ADJUSTMENTS
�
WHICH�WOULD�MAKE�4PECTRAPAINT�JUST�
THAT�BIT�MOREATTRACTIVE� AND�GO�AHEAD�
AND�UPGRADE�A�PROGRAM�WHICH�DOES�
HAVE�A� LOT�GOING�FOR� IT�� *F�YOU� CAN�T�
QUITE� STRETCH�TO�SOMETHING�LIKE�
�+:BGM�� THEN� . I>< MK:+ : BG M�IS�A�WORTHY�
SUBSTITUTE�
7ALUE�FOR�.ONEY���������������������� � ���

2 6 * $ , * & 4

8ITH� SO�MANY�HIGH�QUALITY�1%�TITLES�
BEING� RELEASED�EVERY�DAY
� ITkS�
IMPOSSIBLE�FOR�US�TO�COVER�EACH� AND�
EVERY�ONE�

)EREkS�A� RUNDOWN� IN� BRIEF�OF�
SOME�OTHER�1%�TITLES�WHICH�ARE�WORTH�
CHECKING�OUT�

CONTINUED�ON�PAGE����
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BEFORE�TAKING�IT�HOME
� TO�MAKE�SURE�
THAT�IT�WORKS�PROPERLY�
o �.AKE�SURE�YOU�HAVE�ALL�THE�
NECESSARY� LEADS
�MANUALS�OR�OTHER�
ACCESSORIES�YOU�NEED�
o �%ONkT �FORGET�TO�KEEP�YOUR�RECEIPT�

"59).'�"9�0(/.%
o �#E�AS�CLEAR�AS�POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO�BUY��.AKE�
SURE�YOU�CONFIRM�ALL�THE�TECHNICAL�
DETAILS�OF�WHAT�YOU�ARE�BUYING��4OME�
THINGS�TO�BEAR�IN�MIND�ARE�VERSION�
NUMBERS
�MEMORY�REQUIREMENTS
�
OTHER�REQUIRED�HARDWARE�OR�SOFTWARE�
AND�COMPATIBILITY�WITH�YOUR�PARTICULAR�
MODEL� OF�"MIGA�	THAT�IS
�MAKE�SURE�
YOU� KNOW�WHICH�VERSION� OF�,ICKSTART�
YOU�HAVE
�
o �$HECK�THE� PRICE�YOU�ARE�ASKED�TO�
PAY
�AND�MAKE�SURE�THAT� IT�S�THE�
SAME�AS�THE�PRICE�ADVERTISED�

o �$HECK�THAT�WHAT�YOU�ARE�ORDERING�
IS�ACTUALLY�IN� STOCK�
o �$HECK�WHEN�AND�HOW�THE�ARTICLE�
WILL� BE�DELIVERED
� AND�THAT�ANY�EXTRA�
CHARGES�ARE�AS�STATED�ON�THE�ADVERT�
o �.AKE�A�NOTE�OF�THE�DATE�AND�TIME�
WHEN�YOU�ORDER�THE�PRODUCT�
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"S�WITH� BUYING�BY�PHONE
�YOU� SHOULD�
CLEARLY�STATE�EXACTLY�WHAT�IT� IS�YOU�
ARE�BUYING
�AT�WHAT�PRICE� 	REFER�TO�THE�
MAGAZINE
� PAGE�AND� ISSUE�NUMBER�
WHERE� ITkS�ADVERTISED
�AND�GIVE�ANY�
RELEVANT�INFORMATION�ABOUT�YOUR�
SYSTEM�SET�UP�WHERE�NECESSARY��:OU�
SHOULD� ALSO�MAKE�SURE�YOU�KEEP�
COPIES�OF�ALL�CORRESPONDENCE�BOTH�TO�
AND�FROM�THE�COMPANY�CONCERNED�
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8HICHEVER�METHOD�YOU�BUY�BY
�YOU�
ARE�ENTITLED�TO� RETURN� A�PRODUCT�IF�IT�
FAILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�

o �5HE�GOODS�MUST�BE�OF�
jMERCHANTABLE�QUALITYk �
o �5HE�GOODS�MUST�BE� jAS�DESCRIBEDk �
o �5HE�GOODS�MUST�BE�FIT�FOR�THE�
PURPOSE�FOR�WHICH�THEY�WERE�SOLD�
*F�THEY�FAIL�TO�SATISFY�ANY�OR�ALL� OF�THE�
CRITERIA
�THEN�YOU�ARE�THEN�ENTITLED�TO�
o �3ETURN�THEM�FOR�A�REFUND�
o �3ECEIVE�COMPENSATION�FOR�PART�OF�
THE�VALUE�
o �(ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN�RETURNING�ANYTHING
� ENSURE�THAT�
YOU�HAVE�PROOF�OF�PURCHASE�AND�THAT�
YOU� RETURN�THE� ITEM�AS�SOON� AS�
POSSIBLE�AFTER�RECEIVING�IT�� 'OR�THIS�
REASON� IT�IS� IMPORTANT�THAT�YOU�CHECK�
THE� HARDWARE�OR�SOFTWARE�AS�SOON�AS�
IT�IS�DELIVERED�TO�MAKE�SURE�
EVERYTHING�YOU�ORDERED� IS�THERE�AND�
WORKS�AS� IT� IS�SUPPOSED�TO�
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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�

'%44).'�2%0!)23
"LWAYS�CHECK�THE�CONDITIONS�OF�THE�
GUARANTEE
� AND�SERVICING�AND�
REPLACEMENT�POLICY
� SO�THAT�YOU� KNOW�
WHAT�LEVEL�OF�SUPPORT�TO�EXPECT��
"LWAYS�FILL� IN� AND� RETURN�WARRANTY�
CARDS�AS�SOON� AS�POSSIBLE
� AND�
MAKE�SURE�THAT�YOU�ARE�AWARE�OF�ALL�
THE�CONDITIONS�CONTAINED� IN�THE�
GUARANTEE�
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&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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$HAOS�������������������������������������������������������
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.ICRODEAL��������������������������������������������������
.ICROMAIL����������������������������������������������������
.INDSCAPE����������������������������������������
���
.+$�4UPPLIES�������������������������������������������
/EW�*MAGE��������������������������������������������� ��
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1%�%IRECT���������������������������������������������� ���
1%�4OFT�����������������������������������������������������
1-$��������������������������������������������������������� ��
1OWER�����������������������������������������
���
� ���
3EDLAW�3ESOURCES�������������������������������� ��
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7 EkVE�GOT�A� LITTLE�
CARRIED�AWAY�HERE� IN�
THE��F B@:�.AHII> K�
OFFICE
�WHAT�WITH�

$HRISTMAS�COMING�AND�THE�RELEASE�OF�
THE�"����1LUS��/OT�ONLY�DO�WE�REVIEW�
GAMES� IN�THIS� ISSUE
� BUT�WEkRE�GIVING�
AWAY�A�FREE�COMPUTER�

"FTER�READING�THE�FIRST�L > KBH N L �
REVIEW�OF�THE�"MIGA�����1LUS�ON�
PAGES� ��������OF�THIS� ISSUE
�WHO�
COULD�FAIL�TO�WANT�ONE � *T�OFFERS�THE�
MOST�SIGNIFICANT�DEVELOPMENT�FOR�
$OMMODORE�SINCE�THE�RELEASE�OF�THE�
"MIGA� ITSELF�ALL�THOSE�YEARS�AGO
� AND�
CONFIRMS�THE�"MIGAkS�STATUS�AS�A�
MACHINE�TO�BE�RECKONED�WITH��:OU�
CAN� REST�ASSURED�THAT�WE�AT��F B@: �
.AHII> K�ARE�FIRMLY�BEHIND�THIS� LATEST�
DEVELOPMENT
� AND�WILL� BE�TAKING�IT�
INTO�ACCOUNT�WITH� ALL� FUTURE�REVIEWS�

.ANY�BUGS�AND� INADEQUACIES�OF�
THE�OLD�"MIGA�WHICH�HAVE�MADE� IT

,5#+9�
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)M�NTQ�.NUDLADQ�)RRTD�VD�F@UD�XNT�

3XRSDLR��!S�KNMF�K@RS�VD�@QD�@AKD�SN
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ADENQD�EHKKHMF�XNT�HM�NM�SGD�BNQQDBS�
@MRVDQR�SN�SGD�BNLODSHSHNM�
4GD�@MRVDQR�VDQD�@R�ENKKNVR�
�	�6(3�RS@MCR�ENQ�6HCDN�(NLD�
3XRSDL

�	�6HCDN�LD@MR�c)�RDD�� HM�,@SHM�

UHCDN�RXRSDL�K@TMBGDC�AX�3NMX�
VGHBG�E@HKDC�SN�L@JD�@M� HLO@BS

&NKKNVHMF�@�OGDMNLDM@K�QDRONMRD�

VGN�DMSDQDC�@MC�BNMFQ@STK@SD�SGD
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LESS�THAN�A�PLEASURE�TO�WORK�WITH�
HAVE�BEEN� IRONED�OUT�� -OTS�OF�NEW�
FEATURES�HAVE�BEEN�ADDED�� NEW�
GRAPHICS�MODES
� MORE�MEMORY�
SPACE�FOR�GRAPHICS
�THE�NEW�& B< DL M: KM�
AND�THE�NEW
���DIMENSIONAL� LOOK�
2HKD;>G<A
�5HIS�MACHINE�WILL�
SERIOUSLY�INCREASE�YOUR�
PRODUCTIVITY�� USE�THE�
2HKD;>G<A �WITH�EASE
�
OPEN� A�4HELL�WITH�JOY
�
CREATE�BIGGER�AND�
BETTER�PICTURES� AND�
ANIMATIONS
� IMPRESS�
YOUR�LOVED�ONES��"ND�
YOU�THOUGHT�YOU� SPENT�TOO�
LONG�IN� FRONT�OF�THE�SCREEN�
ALREADY�

.ARK�4MIDDY
� REGISTERED�
$OMMODORE�DEVELOPER�AND�ALL�ROUND�
"MIGA�EXPERT
� HAD�THIS�TO�SAY�IN�
CONCLUDING�HIS� ANALYSIS�OF�THE�ALLd
SINGING
� ALL�DANCING�"����1LUS�

l5HE�NEW�& B< D L M: KM�AND�
8ORKBENCH� ARE�EVERYTHING�WE�COULD�
EVER�HAVE�WISHED�FOR��5HEY�ARE�
SOMETHING�NO�SERIOUS�"MIGA�USER�
CAN�AFFORD�TO�BE�WITHOUT�m

"ND�NOW�YOU�CAN�HAVE�ONE�FOR�
NOTHING�� �BE�THE�FIRST�ON�YOUR�STREET�
TO�OWN�$OMMODORE�S� LATEST�
ELECTRONIC�MARVEL��5HOSE�NICE� PEOPLE�
AT�(ORDON�)ARWOOD�$OMPUTERS
�
OVERWHELMED�BY�THE�$HRISTMAS�SPIRIT
�
HAVE�PUT�AN�"MIGA�����1LUS�UP�FOR�
GRABS�EXCLUSIVELY�FOR�READERS�OF�
�F B@: �.AHII>K


*T�S� NOT�JUST�THE�COMPUTER�YOU�
CAN�WIN
� OF�COURSE
� BUT�THE�WHOLE�
$ARTOON�$LASSICS�BUNDLE�� *NSIDE�
YOU�LL� FIND� A�57�MODULATOR�	NO�NEED�
FOR�A�MONITOR
� AND�A�FANTASTIC�BUNDLE�
OF�SOFTWARE��5HEREkS�&LECTRONIC�"RTS��
RENOWNED� PAINT�PACKAGE
��>ENQ> �
+: BG M� $$$�� PROBABLY�THE�MOST�POPULAR�
SERIOUS� PACKAGE�ON�THE�"MIGA��
.INDSCAPE�S�ECOLOGICALLY�AWARE�
�:I M: BG �+ E:G> M�GAME��THE�ACCLAIMED�
'>FF BG@L �FROM�1SYGNOSIS
� AND�
0CEANkS� /A>�. BF ILHG L �
 �� : KM� 1>KLNL

9NTeUD�RDDM� HS�NM�SGD�BNUDQ��MNV�RDD��SNTBG�@MC�TRD� HS�HM�XNTQ�NVM�GNLD�
 �
#NLLNCNQDeR�MDV�!LHF@�HR�@�FQD@S�V@X�SN�RS@QS�SGD�.DV�9D@Q��@MC�MN�LHRS@JD

/A>�.I:<> �( N M:G ML ��BASED�ON�THE�
CULT�57�CARTOON��5HE�WHOLE� LOT�IS�
WORTH�_�������

"RE�YOU�SALIVATING�YET �:OU�WANT�
TO�WIN� IT �0,
�0,
�CALM�DOWN�� *TkS�
EASY��"LL�YOU�HAVE�TO�DO� IS�HAVE�A�GO�
AT�THE��� INCREDIBLY�SIMPLE�QUESTIONS�
ON�THE� RIGHT�AND�GET�YOUR�ANSWERS� IN�
TO�US�AT��F B@:�. AHII> K�BY�+ANUARY���
	AND�DONkT �FORGET�TO�ALLOW�FOR�THE�
$HRISTMAS�POSTAL� DELAYS
�

1UT�YOUR�ANSWERS�ON�A� POSTCARD�
OR�THE�BACK�OF�A�STUCK�DOWN�
ENEVELOPE
� ALONG�WITH�YOUR�NAME�AND�
ADDRESS�AND�SEND� IT�TO�
"MIGA����1�$OMPETITION�
�F B@:�.AHII> K �
���.ONMOUTH�4TREET�
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