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"9�MACHINES�ARE�WONDERFUL�
THINGS��8ITHIN�A�MATTER�OF�
SECONDS�YOU�CAN�SEND�AN�
EXACT�DUPLICATE�OF�A�

DOCUMENT�ANYWHERE�AROUND�THE�
WORLD�WITHOUT�HAVING�TO�RESORT�TO �
THE�SNAIL�LIKE�POSTAL�SERVICE��
"LTHOUGH� IT� IS�UNLIKELY�THAT�YOU�LL�
EVER�FIND�A�'"9�MACHINE� IN�EVERY�
HOME
�BUYING�A�'"9�STILL�MAKES�A�
LOT�OF�SENSE�

:OU�DONhT �HAVE�TO �SPEND�
HUNDREDS�OF�POUNDS�TO�GET�A� '"9�� *F�
YOUhRE� LUCKY�ENOUGH�TO�OWN� A�MODEM�
EQUIPPED�WITH� '"9�CAPABILITIES
� YOU�
COULD� SEND� AND� RECEIVE� '"9�
MESSAGES�DIRECTLY�TO� AND�FROM�YOUR�
"MIGA�� .ODEM� MANUFACTURERS� RARELY�
BUNDLE�'"9�SOFTWARE�WITH�THEIR�
MODEMS
� SO�TH IS� IS�WHERE� 5RAP'"9�
COMES� IN�

�-?;:��;8.;>:�.;;@?�A<�C5@4� �&>-<�-D�
�
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'"9ES�SENT�W ITH�5RAP'AX�ARE�O F�AN�
EXCEPTIONALLY�HIGH�QUALITY�

5RAP'"9�IS� A� PROGRAM�THAT
�WHEN�
USED� IN� CONJUNCTION�WITH� A� SUITABLE�
MODEM
�WILL� ALLOW�YOU�TO� SEND� AND�
RECEIVE� '"9�MESSAGES�ON� YOUR�
"MIGA�� *ThS� IMPORTANT�TO�CHECK�TO�
MAKE�SURE� THAT�THE� '"9�MODEM�THAT�
YOU� OWN�WILL�WORK�WITH� 5RAP'"9�
BEFORE�YOU� HAND�OVER�YOUR�HARD��
EARNED�CASH�� '"9�MODEMS�COME� IN�
TWO�FLAVOURS�� $LASS� ��AND�$LASS����
$LASS� �� 	WHICH� IS� THE� STANDARD�THAT�
5RAP'"9�SUPPORTS
� IS�THE�MORE� RECENT�
STANDARD
� BUT�MODEM�MANUFACTURERS�
HAVE� BEEN�SLOW�TO� CATCH� ON��"LTHOUGH�
4UPRA�S�EXCELLENT� RANGE�OF�'"9�
MODEMS�FULLY�SUPPORT�BOTH� $LASS� ��
AND�$LASS��� STANDARDS
� OTHER�MAKES�
MAY�NOT�	THE�64�3OBOTICS�� 4PORTSTER
�
FOR�EXAMPLE
� HAS�ONLY�RECENTLY�BEEN�
UPGRADED
�

0#0-32#���
5RAP'"9�WORKS� IN� A�VERY�SIM ILAR�
MANNER�TO� THAT�OTHER�GREAT�"MIGA� '"9�
PROGRAM
�(1'AX�� 0NCE�YOUhVE�
INSTALLED� THE� PROGRAM
� ALL� THAT�YOU�
HAVE�TO�DO�TO�GET�5RAP'"9�UP� AND�
RUNNING� IS� TO�CLICK�ON�THE�5'AX1RINTER�
ICON� AND�THE�CORE�OF�5RAP'"9�WILL� BE�
LOADED� INTO�MEMORY�� 'ROM�THEN�ON� ALL�
PRINTER�OPERATIONS�ARE�AUTOMATICALLY�
RE�ROUTED�TO� 5RAP'"9��8HAT�THIS�
ESSENTIALLY�MEANS
� IS�THAT�YOUhRE� NOT�
RESTRICTED�TO�A� PARTICULAR�PROGRAM�
WHEN� PREPARING�YOUR�'"9�MESSAGES��
"S� LONG�AS�THE� PACKAGE�YOU� CHOOSE�
MAKES� USE�OF�THE�"MIGA� PRINTER�
DEVICE
� 5RAP'"9�WILL� BE�ABLE�TO�
HANDLE� IT�� 5RAP'"9�ISNhT �RESTRICTED�TO�

PROGRAMS�THAT�DO�A�GRAPHIC�DUMPY�� 1RO�RARR\S�THA T�DO� A�GRAPMC�DUMP

AEBHLLEA.�"AS�GDQD�
��������������� �������������� ������������������������ � ������� 	8HAT�IS� A�'"9�MACHINE � *hM� SURE�
EVERY�"MIGA�USER�HAS�AT� LEAST�HEARD�
O F�THE� 'ACSIMILE� 	'"9�FOR�SHORT
�
MACHINE
� EVEN� IF�THEY�DONhT �OWN�ONE��
"LTHOUGH� '"9�MACHINES�ARE� PRIMARILY�
STILL� RESTRICTED� TO�BUSINESS�USERS
�
MORE�AND�MORE�OF�THEM� ARE�CREEPING�
INTO�THE�HOME��5HE�BASIC� IDEA�
BEHIND� THE� '"9�MACHINE� IS�THAT� IT�
PROVIDES�A�QUICK�AND�EASY�METHOD�OF�
SENDING�AN� ALMOST�EXACT�COPY�OF�A�
DOCUMENT�BETWEEN�TWO� PLACES�OVER�
A� STANDARD�TELEPHONE� LINE�

'"9�MACHINES�ARE�BEST�THOUGHT�
OF�AS�A�COMBINATION�OF�A� PRINTER
� A�
SCANNER�AND�A�MODEM�ALL� ROLLED� INTO�
ONE��8HEN�YOU�SEND� A�DOCUMENT
�
YOUR�'"9�MACHINE�SCANS�THE�
DOCUMENT�AND� CONVERTS� IT� INTO�DIGITAL�
DATA�THAT� IT�THEN�SENDS�DOWN�THE�
PHONE� LINE� 	IN� AN�ANALOG�FORM
�TO� THE�
'"9�MACHINE�ON�THE�OTHER�END�OF�THE�
LINE��5HAT�'"9�MACHINE�THEN�
CONVERTS�THE�ANALOG�DATA�BACK� INTO�
DIGITAL� DATA�WHICH� IT�THEN� PRINTS�ON�TO

SPECIAL� THERMAL� PAPER��5HE�END�
RESULT� IS� AN� ALMOST�EXACT�COPY�OF�THE�
DOCUMENT�THAT�YOU�FED� INTO�YOUR�'"9�
MACHINE� BEING�PRINTED�BY�THE� '"9�
MACHINE�AT�THE� RECEIVING�END�

6SING�'"9�SOFTWARE�ON�YOUR�
"MIGA�PROVIDES�A�FAR�MORE�EFFICIENT�
METHOD�O F�SENDING�FACSIMILE�
MESSAGES�� #ECAUSE�THE�ENTIRE�
PROCESS�OF�PREPARING�A�DOCUMENT� IS�
HANDLED�WITHIN� THE�MEMORY�O F�YOUR�
"MIGA
� COMPUTER�BASED� '"9�
MACHINES�DONhT �NEED�TO�SCAN�THE�
DOCUMENT� INTO�MEMORY�AND�SO�THE�
QUALITY�O F�THE� '"9� g IMAGEh� IS�OF�A�
MUCH� BETTER�QUALITY��5HE�OTHER�MAJOR�
ADVANTAGE�OF�USING�AN�"MIGA�BASED�
'"9�SYSTEM� IS�THAT�YOU� CAN� USE�JUS T�
ABOUT�ANY�"MIGA�WORD�PROCESSOR
�
DESKTOP�PUBLISHING�PROGRAM�OR�EVEN�
A�PAINT�PROGRAM�TO�PREPARE�YOUR�
DOCUMENTS
�WITHOUT�THE�NEED� TO�
PRINT�THEM�OUT�ON� TO � PAPER�FIRST��5HE�
END� RESULT� IS�A�MUCH� BETTER�
PRESENTED� '"9�

EITHER�� *F�YOU� USE�A�WORD� PROCESSING�
PROGRAM�THAT�SENDS�TEXT�TO�YOUR�
PRINTER
� 5RAP'"9�WILL� AUTOMATICALLY�
GENERATE�AN� g IMAGEh� OF�YOUR�TEXT�

6NLIKE�(1'AX
� 5RAP'"9�DOESNhT �
INSIST�THAT�YOU� INSTALL� A�CUSTOM�
PRINTER�DRIVER
� SO�JUS T�ABOUT�ANY�
PROGRAM�THAT�RUNS�UNDER� *NTUITION�CAN�
PRODUCE� RESULTS� SUITABLE�FOR�'"9�
TRANSMISSION�� 1AGES� PRODUCED� BY�A�
DESKTOP�PUBLISHING�OR� gWORDh�
PUBLISHING�PROGRAM� LOOK�BEST�
BECAUSE�THE�TEXT� IS� PRINTED� AT�THE�
MAXIMUM� RESOLUTION�OF�A� STANDARD�
'"9�MACHINE��5HE�QUALITY�O F�'"9ES� IS�
CERTAINLY�A� LOT�BETTER�THAN� SIMILAR�
RESULTS� PRODUCED�BY�(1'AX�AND�MILES�
BETTER�THAN�THE� RESULTS�YOU�D�EXPECT�
FROM�A� CONVENTIONAL� '"9�MACHINE�
	CUTTING�OUT�THE� '"9�MACHINE�S�
SCANNER� IMPROVES�QUALITY�NO�END�
�

&�,%',��-,�2&#�
2#*#.&-,#
0NCE�YOUhVE� PRODUCED�YOUR�'"9�
MESSAGE�USING�SOMETHING� LIKE�'INAL�
8RITER
� 5RAP'"9�RE�ROUTES�THE�OUTPUT�
INTO�A� FILE�WHICH� CAN�THEN� EITHER�BE�
SENT�DIRECTLY�DOWN�THE� PHONE� LINE
� OR�
RESCHEDULED�FOR�A� LATER�DATE�� 5RAP'"9�
INCLUDES�ALL� THE�USUAL� SCHEDULING�
TOOLS�THAT�YOUhD�EXPECT�FROM�A�DECENT�
'"9�PROGRAM�� &NTIRE� g1HONEBOOKSh� OF�
RECIPIENTS� CAN�BE� BUILT�UP�AND� YOU�
CAN� THEN� SEND� A�SINGLE� '"9�TO�ONE�OR�
A�WHOLE�GROUP�OF�RECIPIENTS�AT� PREb
ALLOCATED�TIMES�� &VEN� IF�5RAP'"9�FAILS�
TO� SEND� A� '"9�ON� ITS�FIRST�ATTEMPT
� IT�
WILL� KEEP�TRYING�UNTIL� IT�GETS�THROUGH�

5RAP'"9�CAN�ALSO�BE� SET�UP�TO�
AUTOMATICALLY�RECEIVE� '"9ES
� USING�A�
SEPARATE� UTILITY�CALLED�5'AX"NSWER��
0NCE�5'AX"NSWER�HAS� BEEN� RUN
� IT�
S ITS� IN� THE�BACKGROUND� AND�WAITS�FOR�
ANOTHER�'"9�MACHINE�TO�DIAL� UP�YOUR�
"MIGA�� *F�A�CALL� IS� RECEIVED
�
5'AX"NSWER�AUTOMATICALLY�PICKS�UP�
THE� PHONE�AND� RECEIVES�THE� '"9�
WHICH� IS�THEN� SAVED�TO�DISK�AS�A� '"9�
FILE��"LTHOUGH�THIS� '"9�FILE� CANNOT�BE�
LOADED� INTO�A� PROGRAM� LIKE�%1AINT
�
5RAP'"9hS�DEVELOPERS� INCLUDE�A�UTILITY�
FOR�VIEWING�'"9ES�ON�THE�8ORKBENCH�
AND
� FOR�8ORKBENCH� ����BASED�
MACHINES
� A�SPECIAL� gDATATYPEh� THAT�
ALLOWS�YOU�TO� USE�A� PROGRAM� LIKE�
.ULTI7IEW�TO �DISPLAY�THE� '"9�
MESSAGES�

!-,!*31'-,
5RAP'"9�CERTAINLY� ISNhT �THE�CHEAPEST�
'"9�PROGRAM�FOR�THE�"MIGA
� BUT� IT�
CERTAINLY� IS� THE�MOST�WELL� EQUIPPED��
5HE� LACK�OF�$LASS� �� '"9�SUPPORT� IS�
RATHER�DISTURBING�	HOW�MANY�USERS�
HAVE�$LASS���COMPATIBLE� '"9�
MODEMS 

� BUT�FOR�THOSE�OF�YOU� LUCKY�
ENOUGH�TO�OWN�SUCH� A�COMPATIBLE�
MODEM
� 5RAP'"9�IS� THE� PROGRAM�TO

1&-..',%� *'12
2N=L$�6<<<<<<<<<<<<<<<
_ � � �� �
'ROM�� #LITTER4OFT
� ���$OLLEY�)ILL
� #RADWELL
�
.ILTON�,EYNES
� #UCKS�
.,����%#�
����� ������

GO�FOR�
5HE�ONLY�MINOR�GRIPE� *� COULD�

POSSIBLY� LEVEL� AT� 5RAP'"9�IS� ITS� RATHER�
UNRELIABLE�OPERATION�WHEN� USED�WITH�
A�4UPRA� '"9�MODEM��"LTHOUGH� SOME�
'"9�MACHINES� READILY�ACCEPTED�
5RAP'"9hS�TRANSMISSIONS
� OTHERS�
REFUSED�TO�EVEN�TA LK�TO�MY�4UPRA�
7��#*4�� 4UPRA�MODEMS�ARE�WELL�
KNOWN�FOR�THEIR�UNSTABLE� NATURE
� SO�
YOUhD� BE�WISE�TO�MAKE�SURE� THAT�
YOURS�HAS�THE� LATEST� RELEASE�OF�THE�
3OCKWELL� CHIP�SET�BEFORE� PUTTING�TOO�
MUCH� TRUST� IN� 5RAP'"9�

(RIPES� ASIDE
� 5RAP'"9�IS�AN�
EXCELLENT� PROGRAM�� 5RAP'"9hS�
DEVELOPERS
�7ILLAGE�5RONIC
� HAVE�
PRODUCED�A� PROGRAM�THAT� IS� NOT�ONLY�
EASY�TO�USE
� BUT�TOTALLY�PACKED�TO�THE�
GILLS�WITH�EVERY�FEATURE�YOU� COULD�EVER�
WISH� FOR
� ALL� O F�WHICH�WORK�NICELY�
AROUND�THE�"MIGAhS�MULTITASKING�
OPERATING�SYSTEM�� 5RAP'AX�MAY�NOT�
BE�THE�MOST�EXCITING�OF�APPLICATIONS
�
BUT� IF�YOUhRE� RUNNING�A�SMALL�
BUSINESS�AND� NEED� '"9�FACILITIES
� I T hS�
WORTH� SERIOUS� CONSIDERATION�� `

!&#!)-32 �
.0-"3!2�,�+#

'EATURES

8ITH�MORE�BELLS�AND�WHISTLES�THAN�YOUR�
AVERAGE�FAIRGROUND�ORGAN
� IThS�JUST�A�
SHAME�THE�PROGRAM�DOESNhT �SUPPORT�
$LASS���FAXES�

%OCUMENTATION
Z Z Z Z Z Z Z Z - -
&VERY�FEATURE� IS�EXPLAINED� IN�CLEAR�AND�
EASY�TO�FOLLOW�&NGLISH�

&ASE�OF�6SE
Z Z Z Z Z Z Z Z - -
4O�VERY�SIMPLE�TO�USE�THAT�YOU�DONhT�
EVEN�NEED�TO�READ�THE�MANUAL�

7ALUE�FOR�.ONEY
l l l l l l O O O O
3ATHER�EXPENSIVE�WHEN�COMPARED� TO�
�'�5L�BUT�WORTH�EVERY�SINGLE� PENNY�
NEVERTHELESS

-RAN=HH� N=PEJC�
Z Z Z Z Z Z Z Z - -
"�BRILLIANTLY�DESIGNED�AND�HARD�WORKING�
PIECE�OF�SOFTWARE�THAT�RUNS� RINGS�AROUND�
THE�COMPETITION�

".*("�4)011&3�l �*446&����l �"13*-� ����
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5HE�AMAZING�0PAL� VISION���� �� B IT�GRAPHICS�BOARD�AND� SOFTWARE�SUITE�HAS�BEEN� UPDATED�AND� IS�NOW �
EVEN� BE TTE R�VALUE�FO R �MONEY�
5HE�SOFTWARE�SUITE�NOW�INCLUDES�
0 P A L� 1 A IN T�7 � �� �� / OW �INCLUDES� FULL�MAGIC�WAND� IMPLEMENTATION� AND�"LPHA�$HANNEL�THA T�ALLOWS�
PHO TO �COMPOSITING�W ITH � SELECTABLE� LEVELS�ON�A�PIXEL�BY�PIXEL�BASIS��5HE�$HROM INANCE�EFFECT�ALLOWS�
ABSOLUTE� REAL� TIM E�CON TRO L�O F�IMAGE�CONTRAST
�BRILLIANCE�AND� RE�MAPPING�O F�COLOURS�
0 P A L�" N IM A TE �7 � �� � ��0 FFERING�REAL� TIM E�PLAY�BACK�O F�ANIMATIONS�CREATED�BY�RAY�TRACERS
� LANDSCAPE�
GENERATORS
�MORPHERS�AND�ALL� O THE R������B IT�SOFTWARE�
0 P A L� ) O TK E Y �7 � �� � �� %ISPLAY�0PAL�VISION�GRAPHICS�ANYTIME�W ITH �KEY�COMBINATIONS�
�2 U ITE �SIMPLY
� IT�S�A� SPECTACULAR�P RODUCT�� " M IG A �$ OM P U TIN G �
�6NDOUBTEDLY�THE�FINEST
�MOST�PROFESSIONAL�PAINT�PROGRAM �TO �ARRIVE�ON� THE�"MIGA�� ��" M IG A �
' O RM A T�
�1ROFESSIONAL�QUALITY�AT�THIS�PRICE�CAN�T�BE�TURNED�AWAY�� ��" M IG A �6 S E R � *N TE RN A T IO N A L�
�5 HE �VE RD IC T�WAS�UNANIMOUS� ��BRILLIANT��� ��" M IG A �4 HOPPE R�

0 1"-� 7 *4 *0 / � 7 *% & 0 � 1 3 0 $ &440 3

*T�S�A�HIGH�QUALITY� REAL� TIM E���� �� B IT�FRAME�GRABBER�WHICH� DOESN�T�REQU IRE �A�TIM E �BASE�CONVERTER
� IT�S�A�
PROFESSIONAL� QUALITY�GENLOCKER�W ITH � CROMA�AND� -UMA�KEYING
� THE ����� LEVEL� LINEAR�TRANSPARENCY�KEY�
ALLOWS� THE�DEFIN ITION�O F�TRANSPARENCY�BETWEEN� TW O � LIVE�V IDEO�SOURCES�ON�A�PIXEL�BY�PIXEL�BASIS�FO R �
SMOOTH� VIGNETTES
�ANTIALIASED�TE X T�AND� SUPER�SMOOTH� EFFECTS��1LUG�THIS� CARD� IN TO �YOU R�0PAL7ISION �
MAIN�BOARD�AND�ADD�A�WEALTH� O F�ADDITIONAL� FEATURES�AND�FUNCTIONALITY�

Z���
��
- IM ITED �0 FFE R�\
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5HIS�POWER�PACKED�VIDEO�AND�AUDIO�MIXING
�SWITCHING�AND� TRANSCODING�DEVICE�CONNECTS�D IRECTLY �TO �THE�
7IDEO�1ROCESSOR��5HIS� �����INCH� RACK�MOUNTABLE�UNIT� IS�SO�ADVANCED� THAT�I T �HAS� IT�S�OWN� INTERNAL�COMb
PU TE R�AND�EVERY�ASPECT�IS�SOFTWARE�CONTRO LLED �FO R �PRECISELY�TIMED�AND�ACCURATE�FUNCTIONALITY��5HE �
VIDEO�SUITE�INCLUDES�A�WEALTH�O F �INPUTS�AND�OUTPUTS��5HERE�ARE���VIDEO�AND� ���AUDIO�INPUTS�AVAILABLE
�
PLUS�THE���� ��B IT�FRAME�STORE��1ROFESSIONAL�QUALITY�VIDEO�INPUTS�AND�OUTPUTS�ARE�AVAILABLE�SIMULTANEOUSb
LY� IN�3(#�O R �:�3���#�#���:��$OMPOSITE�AND�4���7IDEO��$HOOSE�AND���SOURCES�FROM �THESE� INPUTS
�ASSIGN�
A� TRANSITION�O R �SPECIAL�EFFECT�AND�THEN�TRIGGER�I T �MANUALLY�O R �AUTOMATICALLY��" LL�O F�THE�TRANSITIONS�AND�
EFFECTS�PROVIDED� BY�THE�0PAL7 ISION�7IDEO�1ROCESSOR�ARE�AVAILABLE�FO R �USE�BY�THE�7IDEO�4UITE
�THE�LINb
EAR�TRANSPARENCY�KEY� 	"LPHA�CHANNEL�AND� TRANSPARENCY�EFFECTS
�CAN�BE�TAKEN�FROM � THE�7IDEO�
1ROCESSOR�AND�OR�EXTERNAL�VIDEO�SOURCE�AND�OR�OU TPU T�TO �ANOTHER�PRODUCTION�SWITCHER��5HIS�ALLOWS�
TRANSPARENCY�CON TRO L�BETWEEN�VIDEO�SOURCES�ON�A�PIXEL�BY�PIXEL�BASIS��5HE� ���"UD IO �INPUTS� 	FIVE�
STEREO�PAIRS
�ARE�FULLY�SOFTWARE�SEQUENCED�W ITH �SMOOTH�FADES�AND�FULL
���BAND�FREQUENCY�EQUALIZATION�

0 1"-7 *4 *0 / � 30 " 4 5& 3 � $ ) *1
*NCLUDED�W ITH �EVERY�7 IDEO�1ROCESSOR
�THE �0PAL�VISION� 3OASTER�CHIP�PROVIDES�AN�ENDLESS� NUMBER�O F �

USER�DEFINABLE�%IGITAL�7 IDEO�&FFECTS��5AKE�ANY�TW O �VIDEO�SOURCES� 	O R �AN�"MIGA�O R �0PAL�VISION�GENERb

ATED�GRAPHIC
�� 'LIP� IT��4CALE� IT��3OTATE�I T �ON �THE�9 �O R �:�AXIS��.OVE� IT �ALONG�A�PATH��;OOM � IT��.OVE�OUT��

:OU� HAVE�COMPLETE�CON TRO L�� #UILD�YOU R�OWN�CUSTOM � LIB RARY�O F�USEFUL�WIPES�AND�EFFECTS�AND�GIVE�YOUR �

VIDEOS�A�UNIQUE�STYLE��0PAL7 ISION� IS� THE�ONLY�VIDEO�SYSTEM� IN� ITS� PRICE�CLASS�W ITH � THIS�POWERFU L� DIGITAL�

VIDEO� ENGINE��:OU�VE�GO T�TO �SEE� IT �TO �BELIEVE�IT�

Z���
��
�7OUCHER�1RICE�AVAILABLE�TO �REGISTERD�0PAL7ISIO�
3ETURN�VOUCHER�W ITH �YOUR�ORDER�

7 OU CHE R�1 RICE

Z���
��
7OUCHE R�1 RICE

Z���
��
@ @ ���������f ff �7OUCHER �1RICE�AVAILABLE�TO �REGISTERD�0PAL7ISION�OWNERS��3ETURN�VOUCHER�W ITH�YOUR�ORDER�
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? � "DD�THIS�CARD�AND�ACHIEVE���� ,HZ
� NON� INTERLACED�OUTPU T�O F�"MIGA�AND�0PAL7ISION�GRAPHICS�AND�ANY�INCOMING�VIDEO�SOURCE� IN� E ITHER�1"-�O R �/54$�
? Y Y � *NCLUDES�FULL� TIM E��� BASE�CORRECTION �O F�INCOMING�VIDEO
�THE�ON� ��BOARD�MEMORY�ALSO�SERVES�AS�AN�ADDITIONAL�FRAME�STORE�Z���

p7OUCHER�1RICE�AVAILABLE�TO �REGISTERD�0PAL7ISION�OWNERS��3ETURN�VOUCHER�WITH�YOUR�ORDER�

7OUCHE R�1RICE

Z���
��
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. EGAM IX �� -OW�COST
�HI�SPEC�DIGITAL�EFFECTS�CARb
TRIDGE�PLUGS� IN TO �THE �P RIN TE R�P O R T�O F�THE�"MIGA�
"LLOWS�STEREO�SAMPLING�FROM �ALMOST�ANY�MUSICAL�
SOURCE�� */ % * � 13 *$& � _�����

<�5 A KE �5 W O ��"NIMATION�PACKAGE�
IS�A�MUST�FO R �COM PUTER�ARTISTS�AND�ENTHUSIASTS�
O F�ALL� AGES��"S� USED� IN�3OLF�)ARRIS�$ARTOON �
$LUB�� */ % * � 13 *$& � _�����

7 ID I� " M IG A � ����5HE�ULTIMATE�LOW �COST�CO LOUR�
DIGITISER�FO R �THE�"MIGA
� �THE�BEST�VALUE�FULL�CO LOU R�
DIGITISER� ON�THE �MARKET����"MIGA�'ORMAT�
*/ % * � 13 *$& � _����� �

J� 3 OM BO �7 ID I� " M IG A � ��� 	3 5 
 �#ASED�ON� THE�
V ID I�"MIGA� ����5HIS�ALL� NEW�VERSION� OFFERS� REAL�

TIM E�CO LOUR�CAPTURE�FROM �ANY�VIDEO�SOURCE��'ULL�"( " �CHIPSET�
SUPPORT�AS�STANDARD�FO R �ALL�" L�����"�����
*/ % * � 13 *$& �_������

f ������ ������� ���� ��������������

3 OM BO �7 ID I�" M IG A ���� 	3 5 

'OR�THE�M ORE �SERIOUS�USER
�TH IS������B IT�VERSION�
W ILL�AGAIN�CAPTURE�FROM �ANY�VIDEO�SOURCE�W ITH �
T RUE �PHO TO � REALISTIC� IMAGES��" �STAGGERING� �����
M ILLION� COLOURS�CAN�BE�UTILISED�W ITH � INCREDIBLE �
RESULTS�� 'ULL�"( " �CHIPSET�SUPPORT�
*/ % * � 13 *$ & �_��� ���

3 O C TE C �3 OCGEN �1LUS�
"S�ABOVE�BU T�W ITH �EXTRA �FEATURES�SUCH�AS� T IN T b
ING�AND�SIGNAL� INVERSION��" LLOW S�FO R �REAL� TIM E �
EDITING�O F�GRAPHICS��$OMPATIBLE�W ITH �ALL�
"MIGAS�� */ % * � 13 *$& � _������

3OCTEC�3OCKEY�
5HE�ULTIMATE�ACCESSORY�FO R �"MIGA���7 IDEO�FANS��
4EPARATE�3(#�CONTRO LS � TO �CROMA�KEY�ON�ANY�
COLOUR�� */ % * � 13 *$& � _������

*
� 4 P E C IA L � & F F E C T S � 1 A C K A G E S
7 � . O RP H �1 LUS

n � :OU�VE�SEEN�.ICHAEL�+ACKSON�S�VIDEO
�YOU�VE�SEEN� THE�TELEVISION�ADVERTS�USING�THE� LATEST�
* S � TECHNIQUES� IN�MORPHING
�NOW �YOU�CAN�CREATE� THE�SAME� RESULTS�BUT�AT�A�FRACTION�O F�THE�COST��
n) I� .ORPH�1LUS� IS� THE� LATEST�AND�THE�ULTIMATE�IN� THIS�TECHNOLOGY��8 HE THE R�YOU�ARE�A�PROFESSION��
� n � AL�A RTIS T�O R �JUST�WANT�TO �EXPERIMENT�A T�HOME�.ORPH�1LUS� IS�A�MUST�� */ % * � 13 *$& �_�������

%ELUXE�1AINT�*7�"("TO �PAINT�AND�ANIMATE�IN������COLOURS�IN�THE�"MIGA�)AM� 	HOLD�AND�MODIFY
�MODE��/EW �ANI��
# J� MATION�FEATURES�ALSO� INCLUDE�METAMORPHOSIS�ALLOWING�YOU� TO �CHANGE�ONE� IMAGE�IN TO �ANOTH��

I L L L � ER��:OU�DETERM INE�THE�NUMBER�O F�FRAMES�AND�%1AINT�DOES�THE� REST�� */ % * � 13 *$& � _�����

" R T � % E P A R TM E N T �1 RO FE SS IO NA L�
# � 5HE�ULTIMATE� IN� IMAGE�PROCESSING�PROVIDING�MANY�KEY�BENEFITS� TO �".IGA�USERS�WORKING�W ITH �
R A � PICTURES��8 ITH �"%1 RO �YOU�CAN� READ
�W RITE �AND� CONVERT�BETWEEN�MOST�COMMON� IMAGE�FILE�
I) *� FORMATS�W ITH �UNMATCHED�FLEXIBILITY�� 'ULL� SUPPORT�FO R �*1&(�IMAGES�MAKES� IT �POSSIBLE�TO �MAIN�

IRIVE�STORAGE��
�_ � � � �� �
� IMAGE�CAN�BE�COMPRESSED 13 *$&# � 5YPICALLY�A�

) � 3EAL� �% �7 �
) � *S�A�FULL� FEATURED� �%�ANIMATION�MODELING�AND� RENDERING�PROGRAM��8 ITH �3EAL� �%7��YOU�

CAN�PRODUCE� HIGH� GUALITY�IMAGES�AND�ANIMATIONS�O F�TH REE �DIMENSIONAL�MODELS�W ITH �AN�
\� \� ASTOUNDING� LEVEL� O F�REALISM�� *MAGINE�CREATING�AN�ANIMATION� THA T�SHOWS�A� HANDFUL� O F�BALLS�
), � BOUNCE�DOWN�A� FLIGHT�O F�STAIRS�TO �THE �BOTTOM ��( RAVITY
�COLLISION
�DEFLECTION�AND� THE�ELASTIC��
4+J� ITY �O F�THE�BALLS�ARE�ALL�AUTOMATICALLY�CALCULATED� BY�THE �PROGRAM�� */ % * � 13 *$& �_��� ���

# 3 * - - * " / $ &

� �#RILLIANT��(RAPHICS�1AINT�1ACKAGE���*N�TERMS�OF�DESIGN�AND�
SHEER�SPECIFICATIONS�%IGITAL�$REATIONS�REALLY�SEEM�TO�HAVE�
DONE�EVERYTHING�RIGHT��&FFECTIVENESS���������
��I�REALLY�CAN�T�FAULT�THE�END�RESULTS����$6�"MIGA�3EVIEW�
*/% *�13*$&�_������ 6�� � >

' * / " - � 8 3 * 5 & 3

5HE�MOST�POWERFUL�WORD�PROCESSOR�TO�GRACE�THE�
\ �"MIGA���������$6�"MIGA�
* � */% *� 13*$&�_������ ��� >:

" . *( " � 4 0 ' 5 8 " 3 & � # 0 / " / ; "

+URASSIC�1ARK� _������
:OUhVE�SEEN� THE�FILM � NOW �PLAY� THE�SAME
.ORTA L�,OMBAT� #%�2@� _�����
5EST�YOU R�.ARTIAL� " RTS �TO � THE� LIM IT�AS�YOU� TAKE�ON�ALL� COMERS
$ANNON�'ODDER� 
 � _�����
5HIS� EO� ONE�WAR� THAT�W ON �T�BE�OVER�BY�$HRISTMAS
4ETTLE RS� ���& � _�����
.EDIEVAL� FUN�AS�YOU� BUILD�YOUR�OWN� TOWN
4IMON�THE �4ORCERER� _�����
"CTION�AND�EXCITEMENT�AROUND�EVERY�CORNER�IN�THIS�ADVENTURE�GAME�
��������������� � � � � _ \� ��  1 REM IE R�.ANAGER��

�� $REATE�A�TEAM�W O RTHY �O F�WINNING�'OOTBALLS�GREAT
\� C O O I�SPO T� 56� 2>>

_ I S ? R
T(+LS�GREATEST�PRIZE

W � _�����

' * / " - � $ 0 1 : � �

�"BOUT�AS�CLOSE�TO�BEING�A�DESKTOP�PUBLISHER�AS�A�WORD�
PROCESSOR�DARE�GO����$6�"MIGA �
*/% *� 13*$&�_�����

*� #E� THE� COOLEST�SPOT�AROUND� IN� THIS� TOP �CLASS� PLATFORM �GAME
�� . ICRO �.ACHINES� !�%&	� �� ^

3ACE�AROUND�YOUR�OWN� HOME�W ITH � THESE�.INI
;OO L��
)E�S� BACK��(UIDE�YOUR�HERO�THROUGH� HIS� TOUGHEST�TEST
" LIEN �#REED��� � �
&XCELLENT�SPACE�AGE� SHOOT� �EM� UP

M�GAME
_������
�ELS�
_�����

HJ I ? i _SI R � �

�1����:

\ �*/%*�%*3&$5."*-�
*� 3*/(8":�*/%6453*"-�
&45"5&
�&"45&3/�"7&/6&

-*$)'*&-%�45"''4��84*���4'�
1LEASE�SEND� * 
 ����������������������������������������������������������������
�
��������������������������������������������������������������������������������������������
1RICE��������������������������������� � *�ENCLOSE�CHEQUE��10�FOR
_����������������OR�CHARGE� MY�"CCESS��7ISA�/O�������������������
����������������������������������&XPIRY������������ * ������������ * ������������

4IGNATURE�����������������������������������������������������������������������
/AME�����������������������������������������������������������������������������
"DDRESS��������������������������������������������������������������������������

SSE�. INI�.ARVELS�
_����� 1OSTCODE�������������������������������������������������

*NDICATE�IF �ALTERNATE�DELIVERY�ADDRESS�
%AYTIME�5EL�������������������������������������������
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5
HEN�YOU�CONSIDER�
HOW�*MPORTANT�
OUTLINE�FONTS�ARE�TO�
US
� I T hS�AMAZING�THAT�

5YPE4MITH�IS�S TILL�THE�ONLY�OUTLINE�
FONT�EDITOR�FOR�THE�"MIGA��4TARTING�
OUT� LIFE�*N�(ERMANY�A�COUPLE�OF�YEARS�
AGO
�UNDER�THE�NAME�'ONT�%ESIGNER
�
5YPE4MITH�WAS�LICENSED� LAST�YEAR�BY�
4OFT�-OGIK��5HEY�REDESIGNED�THE�USER�
INTERFACE�SO�THAT�IT�WAS� IN�KEEPING�
WITH�OTHER�4OFT�-OGIK�PRODUCTS�AND�
THE�"MIGA�4TYLE�(UIDE��"�SUPERB�JOB�
THEY�MADE�OF�IT�TOO�	SEE�OUR�REVIEW�
OF�VERSION���IN�ISSUE���
�

8HEN�YOU�ARE�PRODUCING�
SOMETHING�THAT�PEOPLE�ARE�BUYING
�
BUT�FOR�WHICH� THERE� IS�EITHER�WEAK�OR�
NO�COMPETITION
� THE�TEMPTATION� TO�DO�
NOTHING�MUST�BE�OVERWHELMING�� *� CAN�
THINK�OF�SEVERAL� "MIGA� APPLICATIONS�
THAT�STAGNATED� IN�TH IS�WAY�AND� ONLY�
THE� INTRODUCTION� OF�THE�"("�CHIP�SET�
GOT�THEM�MOVING�AGAIN�

5HIS� IS�NOT�4OFT�-OGIKhS� STYLE� AND�
IT�NEVER�HAS�BEEN��5HERE�WERE


HOWEVER
� A�FEW�FEATURES� 5YPE4MITH�
LACKED�THAT�WOULD�BE�OF�GREAT�BENEFIT�
TO �"MIGA�DESKTOP�PUBLISHERS�� %ESPITE�
A�DEFINITE� LACK�OF�RIVALS�TO� SPUR�
DEVELOPMENT
� 4OFT�-OGIK�HAVE�DONE�
THE�WORK�ANYWAY
� CULMINATING� IN� THE�
RELEASE�OF�5YPE4MITH���

5YPE4MITHhS�MOST�CREATIVE�USE� IS�
FOR�DESIGNING�ORIGINAL� FONTS�� &ASY�TO�
SAY
�MUCH�MORE�DIFFICULT�TO �DO
� EVEN�
WITH�A� POWERFUL� AID� LIKE� 5YPE4MITH��
5HE�TOOLS�OF�THE� TRADE�ARE� SURPRISINGLY�
FEW�� 0NE�TO�DRAW�ELLIPSES
� ONE�TO�
DRAW�CIRCLES�AND�ONE�TO�DRAW�STRAIGHT�
LINES�AND�CURVES�� 5HESE�THREE�
FUNDAMENTAL� TOOLS� ARE�SUPPLEMENTED�
WITH�OTHERS� TO�ADD� POINTS�TO�A�
SEGMENT
�JOIN� THE�END�POINTS�OF�TWO�
SEGMENTS
� TURN� A�CURVE� INTO�A�
STRAIGHT� LINE�AND�A�STRAIGHT� LINE� INTO�A�
CURVE��5HESE�ARE�ALL� THE� TOOLS�YOU�
NEED�TO�CREATE�ANY�SHAPE�YOU� LIKE�

%RAWING�WITH� 5YPE4MITH� IS� NOT�
LIKE�DRAWING�WITH� A�NORMAL� PAINTING�
PROGRAM��5HE�DRAWING�AIDS� CREATE�
STRUCTURED�GRAPHICS
� AND� STRUCTURED

DRAWING� IS� A�PRECISE�
PROCESS
� NO�QUESTION�
ABOUT� IT�� "TTENTION�TO�
SMALL� DETAIL� IS�
PARAMOUNT�� /OBODY�
WILL�WANT�A�WOBBLY�OR�
INCONSISTENT�FONT
� SO�
THE�FONT�CREATION�
PROCESS� IS� SLOW�AND�
DELIBERATE�� #UYING�A�
FONT�EDITOR�WILL� NOT�
TURN�YOU� INTO�A�FONT�
DESIGNER�OVERNIGHT�
*F
� HOWEVER
� YOU�ARE�
ALREADY�A�FONT�
DESIGNER
� OR�
EXPERIENCED�WITH�
STRUCTURED�DRAWING�
TOOLS
� CHARACTER�CREATION� IN�
5YPE4MITH�WONhT �PROVE� PROBLEMATIC�

-EARNING�TO �OPERATE�A�NEW�SET�OF�
TOOLS� IS� SOMETHING�EVEN� EXPERIENCED�
USERS�DISLIKE�� 5YPE4MITHhS�ARE� NOT�
DIFFICULT�TO �MASTER
� BUT� IF�YOU�VE�BEEN�
USED�TO�DRAWING�WITH�ANOTHER�
APPLICATION�YOU�MIGHT�WANT�TO

"�USEFUL�FEATURE�O F�5YPE4MITH�� �IS�ITS �AB ILITY �TO �IMPORT�
BOTH�.AC�AND�.4�%04�VERSIONS�O F�THE�1OST4CRIPT�5YPE�
��FONT�FORMAT
�ALONG�W ITH�$OMPUGRAPHIC�*N TE LLIFON T�AND�
4OFT�-OGIKhS�OWN�OUTLINE�FONT�FORMAT�

CONTINUE�WORKING� IN� THAT�WAY�� 'OR�THIS�
REASON
� 4OFT�-OGIK�HAS� INCLUDED�THE�
OPTION� TO� IMPORT� *''�%3�%�DRAWINGS
�
ENABLING�YOU�TO�CREATE�YOUR�
CHARACTERS� IN� A�%3�%�COMPATIBLE�
DRAWING�PROGRAM� RATHER�THAN� IN�
5YPE4MITH��5HIS�BOILS� DOWN�TO�EITHER�
1RO7ECTOR
� OR�4OFT�-OGIKhS�OWN�"RT

5&�21�2&#�.-',2�
0UTLINE� IS�THE�TECHNICAL�TERM�GIVEN�TO �A�CLASS�OF�
FONT�THA T� IS�HELD� IN�MEMORY�AS�A�NUMBER�O F�POINTS�
IN� SPACE�AND�THE�MATHEMATICAL� FUNCTIONS�THAT�
DESCRIBE�HOW�THOSE� POINTS�ARE�JOINED�TOGETHER�� *T�
IS� REALLY�VERY�MUCH� LIKE�THOSE�DOT�TO�DOT�DRAWINGS�
YOU�DID�WHEN�YOU�WERE�A�KID��5OGETHER
� THE�POINTS�
AND�FUNCTIONS�DESCRIBE�THE�OUTLINE�OF�A�CHARACTER
�
HENCE�THE�TECHNICAL� TERM�� #ECAUSE�THE�OUTLINES�
COMPLETELY�ENCLOSE�THE�SHAPE
� THE�COMPUTER�CAN�
FILL� THE�SHAPES�TO �MAKE�THEM�SOLID�

5HE�MATHEMATICAL� FUNCTIONS�ARE� KNOWN� AS�
VECTORS�AND�VECTOR�FONT� IS�ANOTHER�WAY�OF�SAYING�
OUTLINE�FONT��5HIS�TYPE�OF�COMPUTER�DATA� IS�ALSO�
KNOWN�AS�A�STRUCTURED�DRAWING�AND� STRUCTURED�FONT�
IS� ANOTHER�TERM�THAT�MEANS�THE�SAME�AS�OUTLINE�
FONT�

4O
� OUTLINE�FONT
�VECTOR�FONT�AND� STRUCTURED

POINTS�AND�SEGMENTS�	LINES�BETWEEN�THE�POINTS
�
AS�POSSIBLE�� 5HIS�LE TTE R�"�HAS�JU S T��� �POINTS�

FONT�ALL�MEAN�EXACTLY�THE�SAME�THING�
5HERE�ARE�VARIOUS�MAKES�OF�OUTLINE�FONT��5HE�

BEST�KNOWN�TO�"MIGA�USERS� IS�"GFA�$OMPUGRAPHIC�
*NTELLIFONT
�"GFA�BEING�THE�NAME�O F�THE�COMPANY�
THAT�MAKES�THEM
�$OMPUGRAPHIC� *NTELLIFONT�BEING�
THE�BRAND� NAME�OR� gFORMATh� O F�THE�OUTLINE�FONT��
%ESKTOP�PUBLISHERS�OFTEN� USE�1OST4CRIPT�5YPE���
FONTS
�WHICH� IS�ANOTHER�OUTLINE�FONT�FORMAT�AND�
VERY�DIFFERENT�FROM�$OMPUGRAPHIC� *NTELLIFONT��5HE�
ONLY�OTHER�IMPORTANT�OUTLINE� FONT�FORMAT�ON� THE�
"MIGA� IS�/IMBUS2
�WHICH� IS�USED�BY�'INAL�$OPY�
AND�'INAL�8RITER�ALONG�WITH�5YPE���AND�
$OMPUGRAPHIC�

#ECAUSE�THE�CHARACTERS� IN�OUTLINE�FONTS�ARE�
DESCRIBED� BY�POINTS�AND�VECTORS
� THEY�CAN�BE�
STRETCHED
� SHRUNK�AND�MANIPULATED� TO�ALMOST�ANY�
SHAPE�OR�SIZE�WITHOUT�EFFECTING�OUTPUT�QUALITY��5HE�
CURVE�OR� LINE�FROM�ONE�POINT�TO � ANOTHER�WILL� ALWAYS�
BE�SMOOTH
� NO�MATTER�WHAT�YOU�DO�TO�A�CHARACTER��
5HE�ADVANTAGE� IS� OBVIOUS��5HE�DISADVANTAGE� IS�
THAT�COMPUTER�DISPLAYS�AND� PRINTERS�ARE�BOTH�DOTb
MATRIX�DEVICES�� *T�MEANS�THA T�THE�OUTLINE�
CHARACTERS� HAVE�TO�BE�TURNED� INTO�MATRICES�OF�DOTS�
	THE� TECHNICAL� TERM� IS� BITMAPS

� BEFORE�THEY�CAN�
BE�DISPLAYED�OR�PRINTED��5O�START�WITH
� THE�VECTORS�
TAKE�TIME�TO�COMPUTE��5HEN
� THE�BITMAPS�TAKE�
TIME�TO�COMPUTE
� SO� RENDERING�TO�BOTH� SCREEN� AND�
PRINTER�CAN�TAKE�A� LONG�TIME��5HE�FASTER�THE�$16� IN�
YOUR�COMPUTER
� THE�FASTER�EVERYTHING�CAN�BE�
COMPUTED
� THE�QUICKER�A�CHARACTER�GETS�DISPLAYED�
OR�PRINTED�

.OST�SOFTWARE�THAT�USES�OUTLINE� FONTS�WILL�
CACHE�THE� BITMAPS� IN�MEMORY�AS� IT�CREATES�THEM


THUS�ENABLING� IT�TO �DISPLAY�OR�PRINT�A�CHARACTER�VERY�
QUICKLY�AFTER�IT�HAS�BEEN�USED�ONCE�� &ACH�
CHARACTER�YOU� USE
� IN�EACH� SIZE
� IN�EACH�FONT
�
REQUIRES�A�NEW�BITMAP��5HAT�S�WHY�DOCUMENTS� IN�
DESKTOP�PUBLISHERS�AND�WORD�PROCESSORS�CAN�
GOBBLE�UP�REALLY�ENORMOUS� LUMPS�OF�MEMORY�� *F�
YOU� RUN�OUT�O F�MEMORY
� SOME�SOFTWARE�WILL� HAPPILY�
CONTINUE�CREATING�THE�BITMAPS�ON�THE�FLY�� *N�OTHER�
WORDS
�THEY�WILL� NOT�CACHE�THEM
�WHICH�WILL�CAUSE�
THE�SOFTWARE�TO�OPERATE�MUCH�MORE�SLOWLY�� 0THER�
SOFTWARE�WILL� REFUSE�TO �CONTINUE�OR�DISPLAY�CLASSIC�
MEMORY�SHORTAGE� SYMPTOMS
� LIKE� CORRUPTED�
DISPLAYS
� UNPREDICTABLE�PRINTOUTS�OR�EVEN�
COMPUTER�CRASHES�

"NOTHER�CHARACTERISTIC�OF�OUTLINE�FONTS� IS�THAT�
THE�VECTORS�AND�BITMAPS�HAVE�TO� BE�COMPUTED�
ONCE�� 'IRST�FOR�THE�COMPARATIVELY� LOW�RESOLUTION�
SCREEN�DISPLAY�AND
� THEN�AGAIN
� AT�MUCH�HIGHER�
RESOLUTION� FOR�THE�PRINTER�� #ITMAPS�FOR�THE�SCREEN�
WILL� BE�COMPUTED� AT�ABOUT����DOTS�PER� INCH� 	DPI

�
WHILE�BITMAPS�FOR�THE� PRINTER�WILL� BE�COMPUTED�AT�
����DPI
� ����DPI
� OR�AT�WHATEVER� IS�THE� HIGHEST�
RESOLUTION�OF�YOUR�PRINTER�� /ATURALLY
� THE� PRINTER�
BITMAPS�CONSUME�MUCH�MORE�MEMORY�AND�TAKE�
LONGER�TO� COMPUTE�THAN�THE� LOWER�RESOLUTION�
SCREEN� BITMAPS��5HIS� IS�WHY�EVERYTHING�SOMETIMES�
WORKS�QUITE�QUICKLY�AND�ENTIRELY�CORRECTLY�WHILE�YOU�
ARE�CREATING�A�DOCUMENT
� BUT�THE�PRINTED�OUTPUT�
TAKES� AGES�TO �APPEAR�AND� COMPLETELY�OR�PARTLY�
FAILS�

:OU� CAN�NEVER�HAVE�ENOUGH�MEMORY�WHEN�
WORKING�WITH�OUTLINE�FONTS�AND�ONLY�A�FASTER�$16�
WILL�MAKE�ANYTHING�HAPPEN�SIGNIFICANTLY�QUICKER�

".*("�4)011&3�l �*446&����l �"13*-�����
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0NE�OF�THE�MOST�SIGNIFICANT�IMPROVEMENTS� IN�
VERSION���O F�5YPE4MITH�IS� THE�ABILITY�TO � SAVE�
HINTED� FONTS�� "�HINT� IS�A�SPECIAL� INSTRUCTION�THAT�
ADJUSTS�HOW�A�CHARACTER� IS�DISPLAYED�

"T� LARGE�SIZES�HINTS� ARE�NOT� IMPORTANT
� BUT�AT�
SMALL� SIZES
� ESPECIALLY�AT� LOW�RESOLUTIONS
� THE�
POINTS�AROUND�AN�OUTLINE�CHARACTER�DONhT �ALWAYS�
COINCIDE�WITH�THE�DOTS� THAT�CAN�BE�DISPLAYED��
5YPICALLY�TH IS� RESULTS� IN� STROKES�OF�UNEVEN�WIDTH��
0NE�UPRIGHT�O F�AN�)�MIGHT�BE�THICKER�THAN�THE�
OTHER
� FOR�EXAMPLE�� *T�CAN� ALSO� RESULT� IN� STROKES
� OR�
EVEN�WHOLE�CHARACTERS
� NOT�GETTING�DISPLAYED�
)INTS� IDENTIFY�THE� POTENTIAL� PROBLEM� AREAS�OF�A�
CHARACTER�AND�DISTORT�THE�OUTLINE� SLIGHTLY
� SO� THAT

THE�POINTS�ON�THE�OUTLINE�COINCIDE�WITH�THE�
DISPLAYED�DOTS�

"S�OUTLINE�CHARACTERS�ARE�TOTALLY�RECALCULATED�
FOR�THE� PRINTER�	SEE�THE� g8HAThS�5HE� 1OINT �� PANEL

�
POORLY�FORMED�CHARACTERS�ON�THE�SCREEN�DO�NOT�
NECESSARILY�MEAN� POORLY�FORMED�CHARACTERS� IN� THE�
PRINTOUT�� )INTS�FOR�PRINTERS� COME� INTO�THEIR�OWN�
WHEN� PRINTING�VERY�SMALL� CHARACTERS�

5HE�CHARACTER� LEVEL� AND� FONT� LEVEL� HINTING�
FEATURES�OF�5YPE4MITH�ARE�VERY�SOPHISTICATED
�
INCLUDING�FEATURES�TO�AUTOMATICALLY�DEAL�WITH�
PROBLEMS� LIKE�OVERLAPPING�STEMS�AND�SHALLOW�
CURVES�� )INTS� CAN� BE�GENERATED�FOR�$OMPUGRAPHIC�
*NTELLIFONT�AND� 1OST4CRIPT�5YPE��� FONTS�

*� RA TFO RD �4ORRY
�*�USE�THE�$%57�FOR�MY�KIDS�AS�A�
ITER�AND�YOU�CANL�WITH�THE�$%���
�� *�SAID
�*�DONhT�KNPW�OF�THE�$%57�PLANS
�
IVE
�HAS�$OMMOCFORE�DECIDED�WHICH�3*4$�CHIP�TO�
FUTURE�"MIGAS �*FPEY�HAVEN�
WHICH�OQE�WOULD�YOU�
TO�SEE�USED�1OWER1$
�"LPHI2?14�O?H+h�1" �
HAVE�LOOKED�AT�I= =�O F�THE�3*4$�CHIPS��/O�DECISION�
EN�PUBLICLY�ANNOFNCED
�HOWEVER��,EEP�IN�MIND�THAT�
�S�ARE�THE�CHIP�WF�� PICK�WILL�NEED�TO�BE�SERVICEABLE�
IVELS�O F�COMPUTING
�5ROM�OUR�NIGNENOUGHDOWN�h� � �
H�THE�GAMES�LEVEL�
RER
�*�DONhT �IMAGINE�WE�WOULD�BE�GOING�WITH�A�CHIP�
THE�LIST�YOU�HAVE�GIVEN
�*F�THAThS�ENOUGH�OF�A�CLUE
��� 	*ThS�ALL�YOUhRE�GONNA�GET�
�
OPE�IThS�NOT�41"3$
�THAT�CHIPhS�A�DOG��5HANKS
�%AVE
�
NEXT�GENERATION�HIGH�END�SYSTEMS�WILL�USE�A�$16�
NDENT�LOCAL�BUS
�SO�THE�3*4$�DECISION�ISNhT@@@@@@@@@@@@@@@@@@@

5HE�LE TTE RS�.�AND�)�HAVE�BEEN�RENDERED�POORLY��
5HE�LE FT�AND�RIGH T�UPRIGHTS�ARE�DIFFERENT�WIDTHS
�
AS�YOU�CAN�SEE��)INTS�W ILL�ATTEM PT�TO�D ISTO RT�THE�
OUTLINES�SO�THA T�THE�STROKES�RENDER�EVENLY�

&XPRESSION�� (OLD� %ISKhS�1RO%RAW�
CANNOT�EXPORT� IN� %3�%�FORMAT�

"NOTHER�AID� TO�THE�CHARACTER�
CREATION� PROCESS� IS� AUTO�TRACING��5HIS�
IS� A�FEATURE� THAT�READS� IN� A�STANDARD�
BITMAPPED�CHARACTER�AND�
AUTOMATICALLY�TRACES�AROUND�THE�
EDGES
� THUS� PRODUCING�AN� OUTLINE�OF�
THE� CHARACTER��5HE�ORIGINAL� 5YPE4MITH�
HAD�AN�EXTERNAL� AUTO�TRACE�FEATURE�
THA T�MEANT�MESSING�WITH� IMPORTING�
AND�EXPORTING��5HIS�HAS� NOW�BEEN�
INCORPORATED� INTO�5YPE4MITH� ITSELF��
4INGLE�CHARACTERS�THAT�HAVE�EITHER�
BEEN� SCANNED�OR�DRAWN
� AS�WELL� AS�
ENTIRE�"MIGA�BITMAP�FONTS�CAN� BE�
IMPORTED�FOR�AUTO�TRACING�

"UTO�TRACING� IS�JU S T�AN�AID�TO�
CHARACTER�CREATION��"UTO�TRACED�
CHARACTERS�WILL� CONTAIN�MORE� POINTS�
THAN� NECESSARY�AND�THE�OUTLINES�WILL�
ALWAYS� BE�WOBBLY�� 5YPE4MITH�HAS�
GIVEN�YOU� SOMETHING�TO � START�FROM��
:OUR�JOB�AS�A�FONT�DESIGNER� IS�TO �TURN�
THE�WOBBLY
� AUTO�TRACED�OUTLINE� INTO�A�
CLEAN� AND�CONCISE�ONE�� .ANY�PEOPLE�
EXPECT�AUTO�TRACING�TO�DO�THE�WHOLE�
JOB�FOR�THEM� AND�THEY�ARE� ALWAYS�VERY�
DISAPPOINTED�WHEN� IT�DOESNhT�

"N� ALTERNATIVE�TO �AUTO�TRACING� IS�
DOING�IT�MANUALLY�� *MPORTED� BITMAPS�
CAN� BE�DISPLAYED�AS�GHOSTED�
TEMPLATES
� OVER�WHICH�YOU� CAN�DRAW�
THE�OUTLINES�YOURSELF�� 0NCE�YOU� HAVE�
BECOME�EXPERIENCED�WITH� THE�
DRAWING�TOOLS
� TH IS� IS� OFTEN� A� FASTER�
WAY�TO�WORK�THAN�ADJUSTING�AUTOb

TRACED�OUTLINES�
#ECAUSE�OF�THE� NATURE�OF�

BITMAPPED�GRAPHICS
� SMALL� BITMAP�
FONTS�OR�CHARACTERS�ARE�GOING�TO�BE�
DISPLAYED�VERY�BLOCKY� IN� 5YPE4MITH�
AND� ARE� NOT� IDEAL� FOR�AUTO�OR�MANUAL�
TRACING�� 4OMETHING� LIKE� �������PT� IS�
BETTER
� A�BITMAP�THAT�WOULD� BE� ABOUT�
����TO ��� INCHES�TALL�WHEN�VIEWED�ON�
A�STANDARD���� �BY����� SCREEN�

!*#�,��,"�!-,4#02
5YPE4MITH� ISNhT �ONLY�ABOUT�DESIGNING�
OUTLINE� FONTS
� BUT�ALSO�FOR�CLEANING�UP�
AND�CONVERTING�EXISTING�OUTLINE�FONTS�

.OST�1%�OR�SHAREWARE�OUTLINE�
FONTS�ARE�FAR�FROM� PERFECT�� .ISSING�
CHARACTERS
� GARBLED�CHARACTERS
� POOR�
WIDTH� SETTINGS
� NO� KERNING
� NO�
HINTING���� AND�SO�ON�� &VEN�EXPENSIVE�
COMMERCIAL� OUTLINE�FONTS�HAVE�THE�
ODD� PROBLEM�THAT�NEEDS�FIXING��
$LEANING�UP�FONTS�WITH� 5YPE4MITH� IS�
VERY�EASY��"GAIN
� BECAUSE�THERE�WILL�
BE�����PLUS�CHARACTERS� IN� THE�FONT
�
ADJUSTING�WIDTHS�AND� KERNING�CAN� BE�
A� PAINSTAKING�PROCESS��5HERE�ARE�
AIDS�AT�HAND��5HE�FEATURE�THAT�
AUTOMATICALLY�GUESSES�THE�WIDTH�OF�
EACH�CHARACTER�AND�THE�ABILITY�TO�
IMPORT�THE�KERNING�SETTINGS� FROM�
ANOTHER�FONT
� FOR�EXAMPLE�� *T�WILL� BE�
UP�TO�YOU�TO� TWEAK�THESE� SETTINGS�
INTO� PROPER�SHAPE�THOUGH�

5YPE4MITH�CAN� HAVE�UP�TO�FIVE�
FONTS�OPEN� AT�ONCE��5HE�MORE�
MEMORY�AVAILABLE
� THE�MORE�FONTS�

CAN�BE� LOADED� AND�
CHARACTERS�CAN� BE�
CUT�AND� PASTED�
BETWEEN� THEM��5HIS�
WILL� ENABLE�YOU�TO�
QUICKLY�FILL� A�MISSING�
CHARACTER� IN�ONE�
FONT�WITH� A�CHARACTER�
FROM�A�SIM ILAR�FONT�

$ONVERSION�
FACILITIES�ARE�ENTIRELY�
ADEQUATE�FOR�"MIGA�
NEEDS�� 5YPE4MITH�
WILL� IMPORT�
$OMPUGRAPHIC
�
1OST4CRIPT�5YPE���
	.4�%04�AND� .AC�
FORMAT

� AND� 4OFT�

-OGIKhS�OWN�OUTLINE� FONT�FORMAT��5YPE
�� 	"'.
� AND� 4OFT�-OGIK�	'.
�METRICS�
FILES� CAN� BE� IMPORTED
� AS�WELL� AS�THE�
8INDOWS� 	1'.
�METRICS�FILES�YOU�CAN�
GET�THESE�DAYS�WITH�5YPE� �� FONTS�

'ONTS�CAN� BE�EXPORTED� IN� 4OFT��
-OGIK�FORMAT
� 1OST4CRIPT�5YPE� ��
	.4�%04�FORMAT

� 1OST4CRIPT�5YPE��
�
AND�TWO�FLAVOURS�OF�$OMPUGRAPHIC
�
THE�STANDARD� FORMAT�USED� BY�MOST�
"MIGA�APPLICATIONS
� PLUS� THE�SPECIAL�
FORMAT�USED� BY�(OLD� %ISK�SOFTWARE��
.ETRICS�FILES�CAN� BE�EXPORTED� IN�
1OST4CRIPT�5YPE���
	"'.
�OR�4OFT�-OGIK�
	'.
�FORMAT�

5HE� KERNING�
INFORMATION� FOR�
$OMPUGRAPHIC� FONTS�
IS� HELD� IN�THE�SINGLE�
FONT�FILE
� ALONG�WITH�
ALL� OTHER�DATA� LIKE�
SPACING�AND�
COMPOSITIONS�
5YPE4MITH�S� INTERNAL�
KERNING�FORMAT� IS�
INCOMPATIBLE�WITH�
$OMPUGRAPHIC
� SO�
WHEN�EXPORTING�A�
FONT�AS
$OMPUGRAPHIC
� ALL�
KERNING� INFORMATION�
IS� SADLY� LOST��5HIS�APPLIES�EVEN�WHEN�
EXPORTING�FOR�USE�WITH�(OLD� %ISK�
PROGRAMS
�WHICH�CAUSES�AN�EXTRA�
gMETRICSh� FILE�TO� BE�WRITTEN�� 6SERS�OF�
(OLD� %ISKhS�1RO1AGE�SHOULD�EXPORT�
AS�5YPE� ��AND� USE�(OLD� %ISK�S�'ONT�
.ANAGER�PROGRAM�TO�CONVERT�TO�
$OMPUGRAPHIC��5HIS� UTILITY� INTERPRETS�
AND� CONVERTS�THE�5YPE� �� KERNING�
INFORMATION�AND�WRITES� IT�TO �THE� FONThS�
gMETRICh� FILE�THAT�1RO1AGE�WILL� USE�
WHEN�YOU� SELECT� ITS� KERNING�OPTION�

"LL� CURRENT�"MIGA� SOFTWARE�THAT�
USES�OUTLINE�FONTS�WILL� SUPPORT�EITHER�
OR�ALL� O F�THE�$OMPUGRAPHIC

1OST4CRIPT�5YPE� ��OR�4OFT�-OGIK�FONT�
FORMATS�� &VEN� PROGRAMS� LIKE� 'INAL�
$OPY�AND� 'INAL�8RITER
�WHOSE�MAIN�
FONT�FORMAT� IS�SOMETHING�CALLED�
/IMBUS2
�WILL� ACCEPT�5YPE� ��AND�
$OMPUGRAPHIC�� 0N�OTHER�MAKES�OF�
COMPUTERS� THERE�ARE�MANY�OTHER�FONT�
FORMATS
�5RUE5YPE� PROBABLY�BEING�THE

MOST� POPULAR�� 5YPE4MITH�CANNOT�
ABSOLUTELY�CONVERT�ANY�TYPE�OF�OUTLINE�
FONT�TO�ANY�OTHER�TYPE�OF�FONT�FORMAT�
	AND� *� DONhT �KNOW�A� SINGLE�PROGRAM�
THAT�CAN
�*T� IS� ALMOST�CERTAIN
� THOUGH
�
THAT�THE� PARTICULAR�DESIGN� OF�FONT�YOU�
DESIRE�WILL� BE�AVAILABLE� IN�EITHER�.AC�
OR�.4�%04�FORMAT�1OST4CRIPT�5YPE���

 '2+�.1
0NE�OF�THE�MAJOR�ADDITIONS�TO�
5YPE4MITH�� �IS� A�BITMAP�FONT�EDITOR��
5HIS�MAY�SEEM� A� STRANGE�THING�TO

HAVE� IN� AN� OUTLINE� FONT�EDITOR
� BUT�
THERE� IS�GOOD� REASON�

)IGH� QUALITY�OUTLINE� FONTS�TAKE�
TIME�TO�CALCULATE�AND�THEREFORE�TIME�
TO�DISPLAY
� BUT�THEY�PRINT�PERFECTLY��
-OW�QUALITY�BITMAP�FONTS� TAKE� LITERALLY�
NO�TIME�TO�CALCULATE��5HEY�CAN�
THEREFORE�BE�DISPLAYED�VERY�QUICKLY
�
BUT�PRINT�POORLY��8HAT� IF�WE�WORK�WITH�
A�BITMAP�FONT�ON�THE�SCREEN �8E�CAN�
THEN� CRACK�ON�WITH� DESIGNING�THE�
DOCUMENT� INSTEAD�OF�WAITING�ALL� DAY�
FOR�FONTS�TO� RENDER
� AND�THE� SOFTWARE�
USES�THE�OUTLINE�EQUIVALENT�WHEN� IT�
COMES�TO� PRINT�TIME � &NTER�THE�
5YPE4MITH�BITMAP�FONT�EDITOR�

5HIS�FEATURE� IS� AIMED� PRIMARILY�AT�
1AGESTREAM�USERS�� #ITMAP�FONT�
EQUIVALENTS�OF�THE�WHOLE� FONT�OR�THE�
CURRENT�CHARACTER�CAN
� IN� 5YPE4MITH
�
BE�AUTOMATICALLY�CREATED�FROM�THE�
OUTLINES� IN�MEMORY�AND�SAVED� IN�
1OST4CRIPT�"#'FORMAT
� OR�AS� A� 4OFT�

"UTO�TRACING�A�BITMAP�FONT�GIVES�YOU�A�HEAD�S TA RT�ON�A�
DESIGN�� :OUR�JOB �IS�TO �ADJUST�THE�POINTS�AND�SEGMENTS�
O F�THE�CHARACTER�ON�THE�LE FT�AND�TURN�IT �IN TO �SOMETHING�
LIKE �THE�PERFECTLY�FORMED�OUTLINE�ON�THE�RIGHT�

'ONT�ATTRIBU TES�NEED�TO �BE�SE T�CORRECTLY
� OR�PROGRAMS�
MAY�GE T�CONFUSED�� *%�NUMBERS�ARE�NOT�GENERALLY�USED�
BY�"MIGA�SOFTWARE
� BUT�'ONT/AME
�'AMILY/AME�AND�
8EIGHT�ARE�VERY�IMPORTANT�TO �1AGE4TREAM�
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0RIGINAL�IMAGES�FOR�THE�COMPUTER�� /0 �� PUBLIC�DOMAIN

&ACH�DISK�CONTAINS�BETWEEN�����AND�����ORIGINAL
�HIGH�QUALITY
�IMAGES�FOR�USE�WITH�"MIGA�"RT
�%51���
VIDEO�PROGRAMS���%ELUXE�1AINT
�1AGESETTER
�1RO�1AGE
�1AGESTREAM
�8ORDWORTH
�1ENPAL
�4CALA�ETC�
���1ETS� ���$ASTLES
�COTTAGES���CHURCHES� ���5REES� ���4IGNS���SYMBOLS� ���8ILD�ANIMALS�

��� 1REHISTORIC�LIFE� ���4IGNS���SYMBOLS��� ���8EDDINGS���FAMILY�OCCASIONS
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"�STANDARD�FONT�GENERALLY�CONSISTS�OF�A�MAXIMUM�
OF�����CHARACTERS�� *F�YOU�THINK�OF�AN�EMPTY�FONT�
AS�����BLANK�SPACES
� THEN�EACH�OF�THE�CHARACTERS�
THAT�COMPRISE�A�FONT�CAN� BE� SLOTTED� INTO�ANY�OF�
THOSE�POSITIONS��5HE� INSTRUCTION� THAT�KNOWS�WHICH�
CHARACTERS�ARE� POSITIONED�WHERE
� IS�CALLED�THE�
ENCODING�SCHEME�

5HE�STANDARD�ALPHANUMERICAL� AND� PUNCTUATION�
CHARACTERS�ARE�ALMOST�ALWAYS� IN� STANDARD�
POSITIONS�� .ANY�NON�STANDARD� CHARACTERS
� LIKE�
ACCENTED�FOREIGN� LETTERS�FOR�EXAMPLE
� ARE�ACTUALLY�
COMPOSITIONS�OF�TWO�CHARACTERS��5HE�E�ACUTE�
CHARACTER
� FOR� INSTANCE
� MIGHT�BE�DISPLAYED� BY�
MERGING�THE�NORMAL� LETTER�E�AND�THE�ACUTE�
CHARACTER�TOGETHER
� NOT�FROM�A�SINGLE�E�ACUTE�
CHARACTER��5HIS�WOULD�ENABLE�ANY�OTHER�ACUTE��
ACCENTED� CHARACTER�TO�BE�DISPLAYED� USING�THE�
SAME�ACUTE�CHARACTER�AND�THE�NORMAL� LETTER
� THUS�
SAVING�SPACE� IN�THE�FONT��5HE�ENCODING�SCHEME� IS�
THE�PART�O F�THE� FONT�THAT� REMEMBERS�WHERE�
EVERYTHING� IS
� SO�THAT�THE� LETTER�YOU�TYPE� IS�THE�
LETTER�YOU�GET�

/ON�STANDARD� CHARACTERS�ARE�OFTEN� POSITIONED

IN� THE�FONT�DIFFERENTLY�� /O�MATTER�WHAT�A�
CHARACTERhS�POSITION� IN� A�FONT� IS
� EVERYTHING� IS�
HUNKY�DORY�AS� LONG�AS�THE�ENCODING�SCHEME�
KNOWS�WHERE� IN� THE� FONT�TO� LOOK�FOR�THAT�CHARACTER��
5HE� LETTER�"
� FOR�EXAMPLE
�WHICH� IS� NORMALLY� IN�
POSITION���
� COULD�JUS T�AS�EASILY�BE� IN� POSITION���
�
AS� LONG�AS�THE�ENCODING�SCHEME�KNEW�THAT�WHEN�
YOU�TYPED�A� LETTER�"�	WHICH� IS� STILL� ���TO�THE�
"MIGA

� IT�SHOULD�DISPLAY�CHARACTER���� IN� THE� FONT��
5HE� LETTER�"� IS�WHAT�GETS�DISPLAYED
� NOT�THE�
CHARACTER�IN� POSITION����

5HE�"MIGA�USES�THE� *40�&$."�-ATIN� ��
CHARACTER�SET
�WHICH�DOES� NOT�DEFINE� CHARACTERS�
FOR�ALL� ���� POSITIONS�� 4OME� POSITIONS�ARE�USED�FOR�
INVISIBLE� FORMATTING�CODES�THAT�ARE� NOT�USED� IN�
OUTLINE�FONTS�

5HE�"DOBE�4TANDARD� &NCODING
� USED�FOR�
1OST4CRIPT�5YPE� ��FONTS
� IS� ALMOST�EXACTLY�THE�
SAME� AS� THE�"MIGAhS� *40� -ATIN� CHARACTER�SET��5HE�
DIFFERENCE� IS� THAT� IT�HAS� BLANKS� IN�THE� POSITIONS�
WHERE�THE� FORMATTING�CODES�WOULD� BE� AND� IT�ALSO�
CONTAINS�ADDITIONAL� CHARACTERS�� 5YPE4MITH�FULLY�
UNDERSTANDS�AND�EXPORTS�TH IS�ENCODING�SCHEME


INCLUDING� ITS�OWN� 5YPE4MITH�ENCODING�SCHEME
�
AND�THE�"GFA�$OMPUGRAPHIC�ENCODING�SCHEME��
5YPE4MITH�WILL� EVEN� IMPORT�CUSTOM�5YPE� ��
CHARACTER�SETS� 	WHICH
�O F�COURSE
� IT�CANNOT� KNOW�
ABOUT

� BY�PUTTING�THE�CHARACTERS� IN� THAT�FONT� IN�
THE� POSITIONS�SUGGESTED� BY�THE�FON ThS�ENCODING�
INSTRUCTIONS�

:UP
� YOUhRE� RIGHT
� I T hS�EXTREMELY�CONFUSING�AND�
THA ThS� BECAUSE�THERE� IS�NO�SINGLE�STANDARD� FOR�
CHARACTER�SETS��5HE� UPSHOT� IS�THAT�EVEN� IF�A�FONT�
CONTAINS�A�FULLY�FEATURED� CHARACTER�SET
� THE�
PROGRAM�THAT� IS� USING�THE�FONT�MAY�NOT�BE�ABLE�TO�
DISPLAY�ALL� THOSE� CHARACTERS� IF�IT� IS� USING�A�
DIFFERENT�ENCODING�SCHEME�TO�WORK�OUT�CHARACTER�
POSITIONS�� 'OR� INSTANCE
�1AGE4TREAM�� �OFTEN�
CANNOT�QUITE� SEE�ALL� THE� CHARACTERS� IN� A�5YPE� ��
FONT�� :ET
� IF�YOU� IMPORT�THAT�FONT� INTO� 5YPE4MITH�
AND� EXPORT� IT�AS� A�4OFT�-OGIK�OUTLINE� FONT�OR�A�
$OMPUGRAPHIC� *NTELLIFONT
� THE�CHARACTERS� THAT�
COULD� NOT�BE�USED�WITH� THE�5YPE� ��WILL� ALL� O F�A�
SUDDEN� BECOME� AVAILABLE� TO�YOU��5HE�EXPLANATION�
FOR�TH IS� IS� THAT�1AGE4TREAM�AND�THE�FONT�ARE� NOW�
USING�THE� SAME�ENCODING�SCHEME�

!&#!)-32 �
.0-"3!2�,�+#

-OGIK�BITMAP�FONT��1AGE4TREAM�WILL�
AUTOMATICALLY�USE�THESE�BITMAPS�FOR�
SCREEN� RENDERING�RATHER�THAN�THE�
5YPE� ��OF�4OFT�-OGIK�OUTLINE�FONT�� *T�
MAKES�A�GREAT�DIFFERENCE��"�SCREEN�
THAT�TAKES�A�MINUTE�TO� RENDER�
NORMALLY
� IS� INSTEAD� RENDERED� IN� LESS�
THAN� HALF�THAT�TIME
�JU S T�A�FEW�
SECONDS�ON� A�VERY�FAST�"MIGA��
5HEREhS� NO�$OMPUGRAPHIC�EQUIVALENT�
O F�TH IS�FEATURE�� *F�YOU� HAVE�A�
$OMPUGRAPHIC�FONT�THAT�YOU�WANT�TO�
RENDER�MORE�QUICKLY� IN�1AGESTREAM
�
YOU� SIMPLY�RUN� IT�THROUGH� 5YPE4MITH
�
SAVE�AND� USE�THE�5YPE� ��OR�4OFT��
-OGIK�EQUIVALENT�

5HERE�ARE�FOUR�PRE�SET�BITMAP�
FONT�SIZES�THAT�CAN�BE� SELECTED�� ��
�
��
� ���AND� ��� POINTS
� PLUS�A�USER�
DEFINABLE�OPTION� THAT�ACCEPTS�
ANYTHING�FROM� L0 P T�TO���PT�� 4IZES�OF�
��PT�AND�OVER�ARE�USUALLY�WELL�
FORMED� BY�THE� AUTOMATIC�CREATION�
PROCESS
� SMALLER�SIZES�CAN� BE�A� BIT�
IFFY��5HE� BITMAP�FONT�EDITOR�ENABLES�
YOU�TO�CLEAN� UP�SUCH�FONTS�BEFORE�
EXPORTING�THEM�

BITMAP�FONTS�CAN� ALL� BE� IMPORTED� AND�
EXPORTED
� ALONG�WITH� SINGLE�CHARACTER�
BITMAP�TEMPLATES��1RO1AGE�USERS�
SHOULD�NOTE�THAT�"MIGA�BITMAP�FONTS�
EXPORTED� FROM� 5YPE4MITH
� CANNOT�BE�
USED�WITH�1RO1AGE�BECAUSE� IT�
DOESNhT �SAVE�THE� gMETRICh� FILE� THAT�
1RO1AGE�REQUIRES��"LL� OTHER�SOFTWARE�
THAT�USES�"MIGA� BITMAP�FONTS�CAN�
USE�THE�ONES�EXPORTED� FROM�
5YPE4MITH�
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5YPE4MITH�HAS�EXCELLENT�"3EXX�
SUPPORT
� ENABLING�MANY�OTHERWISE�
LABORIOUS� TASKS�TO�BE�AUTOMATED��
"MONG�THE�MACROS� PROVIDED� ARE��
ONES�TO�MOVE� A� CHARACTER�HORIZONTALLY�
AND�OR�VERTICALLY�BY�THE� SPECIFIED�
OFFSETS�� ONES�TO� REMOVE�ANY�
UNNECESSARY�POINTS�THAT�ARE�SMACK�
ON�TOP�OF�OTHER�POINTS�� ONES�TO�
AUTOMATICALLY�MAKE� A� LIBRARY�OF�%3�%�
CHARACTERS� FROM� A�FONT�� ONES�TO�
AUTOMATICALLY� LOAD� A� LIBRARY�OF�%3�%�
CHARACTERS� INTO�A�FONT�� AND�ONES�TO�
AUTOMATE�THE� PROCESS�OF�CONVERTING�A�
$OMPUGRAPHIC�FONT� INTO�A�5YPE� ��

"LL� THE�
DOCUMENTATION�FOR�
THE�"3EXX�
COMMANDS� IS�
CONTAINED� IN� THE�ONb
LINE� HELP�FILE��5HIS� IS�
AN�"MIGA(UIDE�
DOCUMENT�AND� IS� THE�
BEST�PRESENTED� *�
HAVE� SEEN� OF�THIS�
ILK�� "3EXX�
COMMANDS�ARE�
INDEXED
ALPHABETICALLY�AND�
BY�SUBJECT
� MAKING�
IT�VERY�EASY�TO� FIND�
THE� COMMAND�YOU

NEED��5HE�DOCUMENTATION� PROVIDED� IS�
PURE� REFERENCE� 	SYNTAX�AND� RETURN�
CODES
� *� MEAN

�WHICH� IS� ALL�"3EXX�
PROGRAMMERS�NEED��"�VERY�SHORT�
TUTORIAL� IS� PROVIDED�FOR�BEGINNERS
�
ALONG�WITH� A�WORKING�MACRO�THAT�
DEMONSTRATES�THE� USE�OF�ALMOST�ALL�
OF�THE� 5YPE4MITH�"3EXX�COMMANDS�
*F�YOU� DONhT �ACTUALLY� HAVE�A�BOOK�ON�
"3EXX� ITSELF
� YOU�WILL� NEED�TO�BUY�ONE�
BEFORE� LEARNING�HOW�TO�WRITE�MACROS�
FOR�5YPE4MITH�� 5HE�ON�LINE� HELP�
SUGGESTS�SOME�BOOKS�AND�THERE� IS�
AN�"MIGA(UIDE�ON�LINE�SHAREWARE�
TUTORIAL� AVAILABLE�	WRITTEN� BY�3OBIN�
&VANS�� �CONTACT�A� 1%� LIBRARY�OR�##4
�

5HE�"MIGA(UIDE�ON�LINE�HELP� FOR�
5YPE4MITH� ISN �T�JU S T�ABOUT�"3EXX
� IT�
DOCUMENTS�THE�WHOLE� PROGRAM�� "FTER�
READING�THE� PROPER�MANUAL� ONCE
�
CHANCES�ARE�YOU�WILL� ONLY�HAVE�TO�
PICK� IT�UP�AGAIN�WHEN� REFERRING�TO�ONE�
OF�THE� HELPFUL� DIAGRAMS� IT�CONTAINS��
5HE�ON�LINE� HELP� REALLY� IS� THAT�GOOD�

"LSO� SUPPLIED�WITH� 5YPE4MITH� IS�
A� SEPARATE�1OST4CRIPT�FONT�
DOWNLOADER�THAT�OWNERS�OF�1OST4CRIPT�
PRINTERS�CAN� USE�TO � INSTALL� 5YPE���
FONTS� INTO� THE� PRINTERhS�MEMORY��
.ULTIPLE�FILE� SELECTION� IS� NOT�
SUPPORTED
� SO�YOU� HAVE�TO� SEND�THEM�
ONE� AT�A� TIME�� :OU� ARE
� HOWEVER
�
GIVEN�THE�CHOICE�OF�SENDING�TO�4&3�
�
1"3�� OR�A�CUSTOM�DEVICE� NAME�WHICH�
WILL� KEEP�EVERYONE�HAPPY
� INCLUDING�
MULTIPORT�CARD�OWNERS�

5HERE� IS�NO�DOUBT�ABOUT� IT
� IF�YOU�
ARE� SERIOUS�ABOUT�YOUR�"MIGA�
DESKTOP� PUBLISHING
� 5YPE4MITH� IS�AN�
ESSENTIAL� TOOL��8ITHOUT�AN�OUTLINE�
FONT�EDITOR
� YOU�ARE�ONLY�HALF�A�
DESKTOP� PUBLISHER�AND� AS� 5YPE4MITH�
IS�THE�ONLY�PLAYER�ON� THE�FIELD� 	AND� A�
GOOD�ONE

� YOU� DONhT �NEED�TO�THINK�
TOO�HARD�ON�TH IS�ONE��!"

"MIGA
�"#'�AND� 4OFT�-OGIK

1ROFESSIONAL�FONTS�ARE�ALWAYS�WELL�KERNED�� 5HIS�ONE�
HAS�MORE�THAN��
����KERNING�PAIRS
�JU S T����SHORT�O F�
THE�MAXIMUM�NUMBER�SUPPORTED�BY�5YPE4MITH�

'EATURES

'OR�'5;9GHF95A �USERS
� THE�ABILITY�TO�
CREATE�BITMAPS�FOR�YOUR�1OST4CRIPT�FONTS�
IS�WORTH�THE�ASKING�PRICE�ALONE�

%OCUMENTATION

$LEARLY�WRITTEN
�WELL� PRESENTED�AND�
EASILY�ACCESSIBLE�

&ASE�OF�6SE

+MD9*A=H<�IS�AS�EASY�TO�USE�AS�AN�
OUTLINE�FONT�EDITOR�CAN�BE�

4PEED
Z Z Z Z Z Z Z - - -
+MD9*A=H<�ISNhT�NORMALLY�SLOW
�BUT�AT�
TIMES�A�SHORT�WAIT�CAN�BE�EXPECTED�

7ALUE�FOR�.ONEY�
Z Z Z Z Z Z Z Z - -
"S�A�CREATIVE�TOOL� +MD9*A=H<�REPRESENTS�
EXCELLENT�VALUE�FOR�MONEY�

-RAN=HH� N=PEJC�
l l l l l l l l l l
*T�WOULD�HAVE�BEEN�EASY�FOR�4OFT�-OGIK�
TO� LEAVE� +MD9*A=H<�ALONE
� BUT�VERSION� ��
CONTAINS�MANY�USEFUL� NEW�FEATURES�

1&-..',%� *'12
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BERON� IS�THE�NAME�OF�THE�
,ING�OF�THE�'AIRIES
�THE�
FOURTH�MOON�OF�6RANUS
�
OR�THE� LATEST�MAJOR�

PROGRAMMING�LANGUAGE��0BERON�WAS�
MARRIED�TO�5ITANIA
�WHICH� IS�ALSO�THE�
NAME�OF�THE�THIRD�MOON�OF�6RANUS��
5HAT�BRINGS�US�UP�TO�DATE�WITH�
MOONS�AND�FAIRIES
�SO� LE ThS�HAVE�A�
LOOK�AT�THE�PROGRAMMING�LANGUAGE�

�8HY�BOTHER
j� *� CAN� SEE�YOU�
THINKING
� iWE� HAVE�$
� ASSEMBLER
�
".04
� 1ASCAL
� #LITZ�#ASIC
� 'ORTH
� "1-�
AND�.ODULA����8HO�NEEDS�ANOTHER�
LANGUAGE j

-ET�ME�GIVE�YOU� SOME�FEEDBACK�
ON�THAT�THOUGHT�BY�SIMPLY�ASKING�A�
QUESTION��8OULD�YOU� LIKE�TO� LIVE�NEXT�
DOOR�TO �A� NUCLEAR�REACTOR�WHOSE�
CONTROL� SYSTEMS�WERE�WRITTEN� IN�
".04 �0R�$�EVEN �#RITAINhS� NEWEST�
REACTOR�WAS� PROGRAMMED� IN� A�MIXTURE�
OF�$�AND� ASSEMBLER�� *T�FAILED�ABOUT�
����OF�THE� TESTS�APPLIED� BY�THE�
/UCLEAR� *NSPECTORATE�� 1ARTLY�AS�A�
RESULT�O F�THA T�THE�$ANADIAN�"TOMIC�
&NERGY�$OMMISSION�HAS�SWITCHED� ITS�
SAFETY�CRITICAL� PROGRAMMING�TO�
.ODULA��
� THE� PARENT� LANGUAGE�OF�
0BERON�� *N� DOING�SO�THEY�JOINED�AN�
IMPRESSIVE� LIST�OF�USERS
� INCLUDING�
#OSCH
� #OEING
� THE� &UROPEAN�4PACE�
"GENCY�AND� /"4"�� 5HE� COMPUTERS� FOR�
THE�VERY�SUCCESSFUL� 4OVIET�SPACE�
PROGRAM�WERE� PROGRAMMED�WITH�
.ODULA���� 0BERON� IS� ESSENTIALLY�THE�
LATEST�VERSION�OF�.ODULA�

6NFORTUNATELY
� THERE� ISN �T�ENOUGH�
SPACE� HERE� FOR�ME�TO�GO� INTO� ANY

+�',2�',',%�
12�,"�0"1

0BERON�AND�.ODULA���ARE�
COVERED�BY�THE�.ODULAR�
LANGUAGEh�4PECIAL� *NTEREST�(ROUP�
OF�THE�#$4��.EMBERSHIP�CAN�BE�
SECURED�VIA�35"��5HE�COST�PER�
ANNUM�IS�_���FOR�NON�#$4�
MEMBERS�AND�_��FOR�#$4�
MEMBERS��"�FREE�MAGAZINE�AND�
SPECIAL�OFFERS�ON�CONFERENCES�
ARE�INCLUDED� IN�THE�MEMBERSHIP�

GREAT�DEPTH� AND� PROVIDE�A�TOTAL�GUIDE�
TO� PROGRAMMING� IN�0BERON���� *F
�
HOWEVER
�YOUhVE� PROGRAMMED� IN�
1ASCAL� OR�$� BEFORE
� YOU� SHOULD� FIND�
THE�FOLLOWING�TEXT�EASY�TO�FOLLOW�

&5)� IS�THE� TECHNICAL� INSTITUTE� IN�
;URICH��5HE� COMPUTER�SCIENCE�
DEPARTMENT�THERE
� LED� BY�1ROFESSOR�
/IKLAUS�8IRTH
� SPECIALISES� IN� CREATING�
COMPUTER� LANGUAGES�� 1ASCAL� IS�
PROBABLY�THE� BEST�KNOWN�OF�THESE��
1ASCAL� IS� THE� PARENT� LANGUAGE�OF�A�
GROUP�WHICH� HAS�BEEN�DESIGNED�WITH�
SAFETY� IN�MIND��5HE�ACTUAL� FAMILY�TREE�
OF�0BERON��� IS�� 1ASCAL���.ODULA�����
.ODULA�����0BERON�L���0BERON����
"LTHOUGH� IT hS� QUITE� POSSIBLE� TO�GET�
BUGS� IN� A�.ODULA���OR�0BERON���
PROGRAM
� IT hS�MUCH� HARDER�TO �GET�
REALLY�STUPID�BUGS� THAN� IT� IS� IN�$��
&SSENTIALLY�THIS� IS� BECAUSE�THE�
COMPILERS�ARE�DESIGNED�TO�TRAP�MOST�
ERRORS� BEFORE�YOU�EVEN� RUN� THE� CODE��
)ERE� IS� A�CLASSIC�$� PROBLEM�

HE� 	�	BNQD3S@SD�/+

� 3GTS$NVM	
�

$� HAS�A� LETHAL� FLAW� IN� IT��5HE�FRAGMENT�
ABOVE�WILL�NEVER�SHUT�DOWN�THE�
REACTOR��5HE�EXPLANATION� FOR�THIS� IS�
THAT�BEFORE� IT�TESTS�CORE4TATE
�THE�
PROGRAM�SETS� IT�TO�0,��5HE��� IN� THE�
EXAMPLE�SHOULD� BE�����5HAT� IS�VERY�
SLOPPY� LANGUAGE�DESIGN�

*F�YOU� THINK�THA ThS�MERELY�
ACADEMIC
� A� PROBLEM� IN�THE�"MIGAhS�
LIBRARIES�WAS�FINALLY�SOLVED� IN�
8ORKBENCH� ����WHEN� A� ROGUE���THAT�
SHOULD� HAVE�BEEN����WAS�
DISCOVERED�� /OT�ONLY� IS� THIS�
POTENTIALLY�DANGEROUS
� IT hS�ALSO�VERY�
TIME�CONSUMING�TO�DEBUG�� 	5HIS�
MIGHT�EXPLAIN�WHY�ABOUT�����OF�
PROGRAMMERSh� TIME�WORLD�WIDE� IS�
SPENT�ON�SUPPORTING�PROGRAMS
� NOT�
CREATING�NEW�ONES�
�:OU�WILL� NEVER�
COME� ACROSS� THAT�PROBLEM� IN� A�
.ODULA���OR�0BERON� PROGRAM
�
BECAUSE�THE� SYNTAX�FOR�ASSIGNMENT�
AND� TESTING�MAKE� IS� IMPOSSIBLE�� *F�*�
WERE�TO�WRITE���

)&� �]	BNQD3S@SD��/+
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���THE�COMPILER�WOULD� REJECT� IT�� *T�NOT�
ONLY�MIGHT�BE
� BUT�MUST�BE��� RATHER�
THAN� ���

"�SECOND� PROBLEM�WITH�$� 	THERE

CERTAINLY�ARE�A� FAIR�NUMBER�OF�THEM

�
IS� THAT�ALTHOUGH�YOU�CAN�WRITE
�
COMPILE�AND� LINK�A� LARGE� NUMBER�OF�
SEPARATE� CHUNKS�OF�SOURCE� TEXT� INTO�A�
PROGRAM
� IT hS�TOTALLY�THE� RESPONSIBILITY�
OF�THE� PROGRAMMER�TO�ENSURE� THAT�
ONE�MODULE�DOES�NOT� INCORRECTLY�
CHANGE� A� CRUCIAL�VARIABLE� IN� ANOTHER�
ONE�� *MAGINE���� PROGRAMMERS�
WORKING�ON� OUR�REACTOR��5HAT� LITTLE�
ONE�LINE�EXAMPLE�ABOVE�COULD�
INTERFERE�WITH�WHAT�CORE4TATE�WAS�
SUPPOSED�TO�BE
� EVEN� IF�ANOTHER�
MODULE�WRITTEN� BY�SOMEBODY�ELSE�
WAS�DEALING�WITH� IT�CORRECTLY�� 0BERON�
�� HAS� THE�NEAT� IDEA�OF�READ�ONLY�
VARIABLES�� 0NLY�THE�MODULE� 	AND�
PROGRAMMER
� THAT�OWN�THEM�CAN�
MESS�WITH� THESE�

0BERON��� IS�A�TINY
�0BJECT�
0RIENTATED� LANGUAGE��:OU� CAN�QUITE�
EASILY� LEARN� ITS� BASICS� IN� A� FEW�
MINUTES
� AND
�WHO� KNOWS
� YOU�MAY�
BE�WORKING�FOR�/"4"�NEXT�WEEK�
5HERE�ARE�VERY�FEW� RESERVED�WORDS�TO�
LEARN��5HEY�ARE�

-/$5,%�"%').�%.$�)-0/24�
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3(/24).4�#(!2�3%4�!22!9�/&�
)&�%,3%�%,3)&
7(),%�2%0%!4�5.4),�&/2�"9�,//0�
%8)4�2%452.�$/�
).�)3�7)4(�
����/2
� � � � � � � �$)6�-/$�� � � � � a

(� � � 9 : � � Y

5HE�WORD� THAT�SEPARATES�THE�BUGS�
FROM�THE�ANTISEPTIC� HERE� IS�.0%6-&��
0BERON��� AND�.ODULA�����ARE� 	LIKE�
"%"
�.ODULAR� LANGUAGES�� *F�YOUhVE�
EVER�WADED�THROUGH�THE�MORASS�OF�
THE�"MIGA� INCLUDES
�YOU�WILL� KNOW�
THAT�THEY�ARE�SPLIT�UP� INTO� LOTS�OF�TINY�
BITS� LIKE��EXEC�MEMORY�H��AND�
�EXEC�NODES�H��� *F�YOU��INCLUDE�
THESE
� THEY�WILL� SIMPLY�BE� READ�WITH�
YOUR�SOURCE�CODE��5HEY�WILL� PROBABLY�
THEMSELVES��INCLUDE�OTHER�THINGS��
"LTHOUGH�THESE� LOOK� LIKE�SEPARATE�
MODULES
� OR� LUMPS�OF�BUSY�STUFF
�
WHAT�YOU� ACTUALLY�HAVE� IS�A�TEXT�EDITOR�
LOADING�AND� READING�FILE�AFTER�FILE�UNTIL�
THE�WHOLE�MESS� HAS� FINALLY�BEEN�
COMPREHENDED� 	OR�NOT
�� 4"4�TRIED� TO�
ADDRESS�TH IS� PROBLEM�WITH� THEIR�(45�
	(LOBAL� 4YMBOL�5ABLE
� SYSTEM


PERHAPS� BECAUSE� PROGRAMMERS�WERE�
COMING� IN� ON�.ONDAY�TO�COMPILE�AND�
RETURNING�ON�5UESDAY�TO�SEE� IF�IT�
WORKED�

.ODULAR� LANGUAGES� USE�A�
DIFFERENT�APPROACH�� "�PROGRAM�MAY�
BE�JU S T�ONE�MODULE�OR�MANY��8HEN�A�
MODULE� IS� SUCCESSFULLY�COMPILED� IT�
CREATES� A� SYMBOL� FILE��5HE� SYMBOL� FILE�
FOR�THIS�MODULE�CONTAINS�ALL� THE�
CRUCIAL� INFORMATION�ABOUT�THE�NAMES�
AND� SIZES�OF�THINGS�� :OU� USE�THESE�
MODULES� IN�YOUR�PROGRAM�BY�TELLING�
THE�COMPILER�THAT�YOU�WANT�TO�
*.1035�SOMETHING��5HE� SYMBOL� FILE�
IS� DESIGNED�FOR�FAST�ACCESS
� SO�THAT�
0BERON� OR�.ODULA���COMPILERS�ARE�
USUALLY�MAGNITUDES�FASTER�THAN� THE�
ARCHAIC��INCLUDE�MECHANISM��5HE�
ONLY�ACTUAL� SOURCE� READ�BY�AN�0BERON�
COMPILER� IS�THE� SOURCE�OF�THE�MODULE�
YOUhRE�CURRENTLY�WORKING�WITH�

0BERON��� IS�AN�0BJECT�0RIENTATED�
LANGUAGE
� LIKE�$���OR�4MALL5ALK�� 001�
IS�A�BUZZWORD� AT�THE�MOMENT�AND�
SURROUNDED� BY�HYPE�� 3EALLY� I T hS�JU S T�A�
DIFFERENT�STYLE�OF�PROGRAMMING�THAT�
HAS� SOME�SAFEGUARDS�BUILT� IN��"N�
OBJECT� IS� BASICALLY�ONE�OR�MORE� ITEMS�
OF�DATA� AND�SOME�CODE�TO�DEAL�WITH�
THE�DATA�� -ISTING���SHOWS� A�COMPLETE�
MODULE�THAT�PRETENDS�TO�DEAL�WITH�
GRAPHIC�SHAPES�� *T�DOESNhT �REALLY
�JUST�
TO� KEEP�THINGS� SHORT�AND� SIMPLE�

)AVE�A�GOOD� LOOK�AT� -ISTING��
�
AND�YOU�WILL� SEE�THE� BASIC�FRAMEWORK�
OF�A�MODULE�
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5HE� *.1035�HERE� SAYS�THAT�THE�
MODULE�WANTS� TO�USE�THE� BASIC�PRINT�
ROUTINES�� *T�JU S T�USES� TWO�
8RITE4TRING�AND�8RITE-N��
8RITE4TRING0�WRITES�SOME�TEXT�TO� THE�
OUTPUT�WINDOW�AND�8RITE-N�WRITES�A�
CARRIAGE� RETURN�

*NSIDE�TH IS�MODULE�ARE�DEFINITIONS�
OF�OBJECTS�	3&$03%

�VARIABLES�
	7"3
�AND�CODE�TO�WORK�ON�THEM�
	130$&%63&

�PLUS�A�FEW�THINGS�
THAT�NEVER�CHANGE� 	$0/45
�

.ODULES�MAY�EXPORT�THINGS�FOR�
USE� IN�OTHER�MODULES�� *N�0BERON
�
THESE� ARE�MARKED�WITH� �� OR�� � � "� ��
SIGN�MEANS�THAT�ANY�OTHER�MODULE�
CAN� USE�OR�ALTER�SOMETHING�� 'OR�
EXAMPLE�WE�COULD�DECLARE�

6!2�LDRR7HSG-D��� �,/.').4�

"�� �SIGN�MEANS�THAT�ANOTHER�MODULE�
MAY� READ�THE�VALUE�BUT�NOT�CHANGE� IT�

6!2�MTLADQ/E3G@ODR� �� �,/.').4�

"LL�MODULAR�LANGUAGES�USE�THE� IDEA�
OF�DATA�HIDING�TO�PREVENT�DISASTERS��
%ATA�HIDING� IS� LIKE� i NEED�TO� KNOW�� IN�
SPY�TALK��8HAT�YOU�DON�T� KNOW�CANhT�
KILL�YOU��0BERON���TAKES�THIS�FURTHER�
THAN� ANY�OTHER� LANGUAGE�BY�MAKING� IT�
POSSIBLE� TO�EXPORT�3&$03%�
DEFINITIONS� 	LIKE�STRUCTS� IN� $
�WITH�
ONLY�PART�O F�THEM�VISIBLE�

490%�3G@OD�����0/).4%2�4/�
3G@OD$DRB�

3G@OD$DRB�����2%#/2$�
W
�X 
BNKNTQ�).4%'%2�
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)ERE�WE�HAVE�A�10*/5&3�TYPE� 	A�FOUR�
BYTE�VARIABLE� THAT�CONTAINS� THE

ADDRESS�OF�SOMETHING� IN� MEMORY
�
AND� A�3&$03%�TYPE� CALLED�
4HAPE%ESC��"NY�MODULE�CAN� HAVE�
THESE�4HAPE�THINGS
� BUT� IT�MAY�NOT�
KNOW�ABOUT�THE� INTERNALS�OF�THEM��
5HEY�ARE� PRIVATE��5HE�4HAPE�OBJECTS
�
HOWEVER
� HAVE�130$&%63&4�BOUND�
TO�THEM�THAT�ARE�ALLOWED�TO�CHANGE�
THE� INTERNAL� DATA�

02/#%$52%� 	� R�3G@OD
� -NUD4N��� 	�
W
X�).4%'%2
�

5HIS�CODE�CHANGES�THE�X�AND�Y�
VALUES� INSIDE�A�4HAPE�OBJECT�� *T�ONLY�
WORKS�WITH�OBJECTS�THAT�ARE�OF�TYPE�
4HAPE
�AND� IT�S � SAID� TO� BE� i BOUNDj�
TO� THE�4HAPE�OBJECTS�� � IT�CANNOT�WORK�
WITH� ANYTHING�ELSE
� EXCEPT�OBJECTS�
WHICH� ARE�DESCENDANTS�OF�4HAPE�
TYPES�� 4O� INSTEAD�OF�DIRECTLY�CHANGING�
THE� SHAPE�S� POSITION
�WHAT�WE� ARE�
DOING� IS� SENDING� IT�A�COMMAND�TO

MOVE� ITSELF�� "LL� OBJECTS�THAT�ARE�
BASED�ON�THE�4HAPE�OBJECT�WILL� BE�
ABLE�TO�UNDERSTAND�.OVE5O	
�

"S�DEFINED
� A�4HAPE�OBJECT�ONLY�
HAS�POSITION� 	X
Y
�AND�COLOUR�� *T hS� NOT�
A�VERY�GRAPHICAL� OBJECT�AT�ALL�� *F�WE�
USE�THE�%RAW	
� PROCEDURE�ON� AN�
OBJECT�OF�TYPE�4HAPE
� IT�MERELY� PRINTS�
OUT� ITS� POSITION�

8E�CAN�MAKE�MUCH� MORE� USEFUL�
OBJECTS�BY�EXTENDING�THE� BASIC�
DEFINITION� IN�VARIOUS�WAYS�� "�
RECTANGLE�WILL� HAVE�BOTH�WIDTH� AND�
HEIGHT
� AS�WELL� AS� POSITION� AND�
COLOUR
� IF�WE�DECLARE�
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INHERITS�ALL� THE� PROPERTIES�OF�A�4HAPE�
ARID� ALL� THE� PROCEDURES�THAT�4HAPE�
KNOWS�ABOUT�� *N� -ISTING��
� THERE� IS� A�
%RAW�PROCEDURE�BOUND�TO�TYPE�
4HAPE
�BUT�3ECTANGLE�CAN� REDEFINE�
THAT�TO� SU IT� ITS�OWN� PURPOSES�
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8E�NOW�HAVE�TWO�PROCEDURES�CALLED�
%RAW
�BUT�THEY�WORK�WITH�DIFFERENT�
OBJECTS��3ECTANGLE�HAS� ITS�OWN�
%RAW
�WHICH� IN� REALITY�WOULD� DRAW�A�
RECTANGLE�OUTLINE��5HIS� LITTLE�EXAMPLE�
PROCEDURE� INCLUDES�THE� LINE�
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$OMPILER�� �"�MEANS�OF�TRANSLATING�
A� PROGRAM�TO� RENDER�IT�
UNDERSTANDABLE� TO�THE�COMPUTER�� "�
COMPILER�TRANSLATES� THE�WHOLE�THING�
INTO�MACHINE�CODE�BEFORE� IT� IS� RUN��
5HE� COMPILED� PROGRAM� IS�GENERALLY�
MUCH�FASTER�THAN� ITS� INTERPRETED�
COUNTERPART�

*NCLUDE�FILES�� �4UPPLIED� BY�
$OMMODORE
� THEY�PROVIDE�ALL� THE�
OFFSETS�NEEDED�TO�ACCESS�SYSTEM�
LIBRARY�ROUTINES
� AND�THE�FORMATS�FOR�
ALL� SYSTEM� STRUCTURES�

001�� �0BJECT�ORIENTATED�
PROGRAMMING� IS�A�WAY�OF�WRITING�
PROGRAMS�SUCH�THAT�THE�DATA�TO� BE�
PROCESSED
� RATHER�THAN�THE�
PROCEDURES�TO�OPERATE�ON� THE�DATA
�
IS�GIVEN� PRIORITY�� &ACH�DATA� ITEM� IS�
DEFINED� AS�AN�OBJECT�WITH� CERTAIN�
PROPERTIES��5HE�OBJECT�DEFINITION�
ALSO� INCLUDES� A� NUMBER�OF

5HIS�MEANS�� i$ALL� THE�%RAW�
PROCEDURE�THAT� *hM� REDEFINING�
*NSTEAD�OF�CALLING�A�PROCEDURE�AND�
PASSING�A�STRUCTURE� TO� IT
�WE�ARE�
ASKING�THE�DATA�OBJECT�TO�DO�THE�
PROCEDURE� THAT� IS�BOUND�TO� IT�

-ISTING���ALSO�DEFINES�A�$IRCLE�
TYPE�WHICH� HAS�A� RADIUS� INSTEAD� OF�
WIDTH� AND� HEIGHT�� #OTH�$IRCLE�AND�
3ECTANGLE�ARE� iDESCENDANTSj� OF�THE�
TYPE�4HAPE
�BUT�HAVE�THEIR�OWN�FIELDS�
AND� PROCEDURE� RE�DEFINITIONS�

*F�YOU� LOOK�AT�THE�'IILED%RAW2�
PROCEDURE� IN� LISTING���YOU�WILL� SEE�
HOW�ALL� O F�TH IS�COMES�TOGETHER��
'ILLED%RAW0� IS�BOUND�TO�THE�4HAPE
�
WHICH�WE�CALL� THE�BASE�TYPE
� FOR�BOTH�
3ECTANGLE�AND�$IRCLE��8E�CAN
�
HOWEVER
� PASS� TO� IT�ANY�OBJECT�WHICH�
IS�A�DESCENDENT�OF�4HAPE
� LIKE�$IRCLE�
OR�3ECTANGLE
� AND� ASK� IT�TO �TAKE�
APPROPRIATE�ACTION��5HIS� HAPPENS�
WITH� AIL�O F�THESE�OBJECTS�WHILE�THE

PROCEDURES�WHICH�CAN� BE�APPLIED�TO�
THE�OBJECT��5HESE� PROCEDURES�ARE�
CARRIED�OUT�BY�PASSING�MESSAGES�
TO �THE�OBJECT
� RATHER�THAN
� AS� IS�
MORE� USUAL
� PASSING�DATA�TO�
SEPARATE�PROCEDURES�

4TRUCTURE�� �"�CLASS�OF�DATA� STORAGE�
IN�$�WHEREBY�A�GROUP�OF�PRIMITIVE�
DATA�TYPES�� �FOR�EXAMPLE
� INTEGERS
�
STRINGS�AND�FLOATING�POINT�VARIABLES
� �ARE�GROUPED�TOGETHER� IN� A�
PARTICULAR�ORDER�TO �FORM�A� USER��
DEFINED�VARIABLE�TYPE�

5YPE�$HECKING�� �5HE� PROCESS�BY�
WHICH� A�COMPILER�ENSURES�THE�
CORRECT�KINDS�OF�VALUES� ARE�BEING�
ASSIGNED�TO�THE�CORRECT� KINDS�OF�
VARIABLES��7ARIABLE�TYPES�ARE�
CHECKED� NOT�JU S T� IN� ASSIGNMENT�
STATEMENTS
� BUT�ALSO� IN� RELATIONAL�
EXPRESSIONS�AND� IN�THE� PASSING�OF�
PARAMETERS�TO� PROCEDURES�

PROGRAM� IS� RUNNING�AND� SO�THESE�
OBJECTS�ARE�DYNAMIC��'ILLED%RAW0�
DOESNhT �KNOW�WHAT�THEY�MIGHT�BE�
UNTIL� IT� IS� PRESENTED�WITH�THEM��5HE�
IMPORTANT�WORD� HERE� IS�8*5)��8*5)�
DECIDES�WHAT�AN�OBJECT� IS�AND�
HANDLES� IT�APPROPRIATELY�
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)ERE� IS�A� SHORT�EXAMPLE�MODULE�THAT�
*.10354�SHAPES� AND�OPERATES�
ALMOST�ALL� OF�THE� CODE�
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:OU� CAN� SEE�THE� REDEFINED�
PROCEDURES�HERE�BECAUSE�A�
3ECTANGLE�4IZE	
� REQUIRES�BOTH�WIDTH�
AND� HEIGHT
�WHEREAS� A�$IRCLE�4IZE	
�
REQUIRES�ONLY�RADIUS��5HE�ART�OF�
0BJECT�0RIENTATED� 1ROGRAMMING� IS� TO�
MAKE�AS�MUCH� AS�POSSIBLE�COMMON�
TO�ALL� OBJECTS�OF�A� PARTICULAR�BASE�
TYPE�

*F�YOUhVE�JOURNEYED�THIS� FAR�
TOWARDS�0BERON
� YOUhLL� SEE�THAT� *� CAN�
WORK�AWAY�ON�THE�SHAPES�MODULE�
WHILE�YOU� DO� SOMETHING�ELSE��8E�CAN�
ALSO�BOTH� REST�ASSURED�THAT� *�WILL�
NEVER�TOUCH�YOUR�CODE�AND�VARIABLES
�
AND�YOU�WILL� NEVER�TOUCH�MINE�� #UT�
HOW�DO� *� TE LL�YOU�WHAT�YOU� HAVE�
AVAILABLE �5HIS� IS�HANDLED� BY�THE�
BROWSER
�WHICH� LOOKS� AT�THE�SYMBOL�
FILE� AND� PRODUCES�A� %&'*/*5*0/�FILE�
THAT� LISTS� ALL� THE� PUBLIC�OBJECTS
�
VARIABLES
� CONSTANTS
� AND�
PROCEDURES�� -ISTING��� SHOWS�THE�
BROWSER�OUTPUT�FOR�SHAPES�

0BERON���APPLIES�001� IDEAS�EVEN�
TO� THE� USE�OF�NUMBERS��"LL� NUMBERS�
ARE� CONSIDERED�TO�BE� IN� A�HIERARCHY��
#IGGER�NUMBER�TYPES� iENCLOSEj�
SMALLER�TYPES�� -0/(3&"-�	DOUBLE� IN�
$
�HOLDS�3&"-�	FLOAT
�WHICH� HOLDS�
-0/(*/5�	LONG
�WHICH� HOLDS�
*/5&(&3�	SHORT
�WHICH� HOLDS�
4)035*/5�	SIGNED�CHAR
��5HERE�ARE�
NO�UNSIGNED� NUMBERS� IN�0BERON�
APART�FROM�TYPE�$)"3�

5HIS� ATTITUDE�TO� NUMBERS�
ELIMINATES�MOST�NUMBER�CASTS
� AND�
THE�COMPILERS�ARE�EXPECTED�TO� HANDLE�
THE�NUMBERS�CORRECTLY�

4ETS�ARE�VERY�MUCH� LIKE�1ASCAL�
SETS�� �AN� ALMOST� INDISPENSABLE� PART�
O F�PAINLESS� PROGRAMMING
� BUT�WEhLL�
LEAVE�THAT�FOR�ANOTHER�TIME��!"

5&#0#�2-�
%#2�'2

130%6$54
5HERE� ARE�TWO�0BERON���COMPILERS�
FOR�THE�"MIGA�

"�-�0BERON��� IS�A�4WISS�
COMPILER�� *ThS�VERY�FAST�AND�
PRODUCES�EXTREMELY�SMALL� AND�
EFFICIENT�CODE�� $URRENTLY�THE�ONLY�
MANUAL� IS� IN� (ERMAN�

&XTACY� IS� A�CROSS�PLATFORM�
TRANSLATOR�THAT�COMPILES�EITHER�
.ODULA���OR�0BERON���TO�"/4*�$�
*T�WILL� REQUIRE�A�$�COMPILER�AND� IT�
ALSO�WORKS�PERFECTLY�WITH� 4"4�$
��XX�AND�ABOVE��5O�SOME�EXTENT
IF�
NOT�FULLY
� IT�WORKS�WITH� %*$&�WHICH�
IS� NOT�FULLY�"/4*�$�

13*$&4
"�-�0BERON��� 	(ERMAN�MANUAL
�
1RICE�� _��� �	PLUS�7"5

"�-�.4�"MIGA� 	.ODULA� ��
COMPILER
�1RICE�� _��� �	PLUS�7"5
�
&XTACY
1RICE�� _��� �	PLUS�7"5
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EXP LO RE R� TO �ASSASSIN
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DIFFERENT�WORLDS
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FO R �ARE�ENDLESS
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'OR�AS�LITTLE �AS� _������ *$-�THE�MAJOR�
&UROPEAN�COMPUTER�GIANT�ARE�ABLE�TO �
EXTEND� THE�" T�)OME�SERVICE�ON�MOST�
NEW�$OMMODORE�1RODUCTS�TO �A�FULL� ��
YEARS�� *$-�ARE�THE�MAIN�AUTHORISED�

$OMMODORE�8 ARRAN TY�$OMPANY�AND�
CAN�OFFER�A�VARIETY�O F�WARRANTY�OPTIONS�TO �
SUIT�ALL�NEEDS��8 HY�NO T�CALL�FO R �DETAILS�

8 "3 / */ (
4OME�ADVERTISERS�ARE� FITTING�

���j� DRIVES� TO �THE�"MIGA� ������
5HE�"MIGA�WAS� NEVER�DESIGNED�
TO �ACCEPT������ DRIVES�AND� FITTING�

ONE� TO TA LLY� INVALIDATES� ANY�
$OMMODORE�8 ARRAN TY�� *NDI�
ONLY�O FFER�OFFICIAL� ����� *%&�
DRIVES� OFFICIALLY�ACCEPTED� BY�
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�GIVE�I T ����M ONTHS �ON �SITE�W A RRAN TY �AND�TB A ThS�JUST�THE �BEGNVIING���
8HEN�THE�TIME�COMES�THAT�YOU� JUST�HAVE�TO �FIT �A�)ARD�%RIVE�TO �YOUR�"MIGA� �����O R �����IT �IS� IMPORTANT�THAT�YOUR�"MIGA�IS�HANDED�BY�
THE�EXPERTS�� *$-�ARE�A�( IANT�*NTERNATIONAL�$OMPUTER�.ANUFACTURING�AND�3EPAIR�$OMPANY�AND�HAVE�BEEN�CHOSEN�BY�$OMMODORE�AS�

THE IR�AUTHORISED�WARRANTY�COMPANY�FO R�"MIGA�PRODUCTS�
5HROUGH� */% *� THE�/ATIONWIDE� RESOURCES�O F�*$-�W ILL�GUARANTEE�THAT�YOUR�"MIGA�IS�TREATED�W ITH �THE�CARE�AND�EXPERTISE�THAT�IT�

DESERVES��#UT�THAT�IS�JUST�THE�BEGINNING
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*
AST�MONTH�WE�FINISHED�OFF�
OUR�BASIC�ADDRESS�BOOK�
APPLICATION�� *T�S �NOW�UP�TO �
YOU�HOW�YOU�CHOOSE�TO �

ENHANCE�AND� IMPROVE�THE�PROGRAM��
6SERS�WHO�HAVE������AND�ABOVE�OF�
THE�OPERATING�SYSTEM�CAN�MAKE�
SOME�CONSIDERABLE�ENHANCEMENTS�
TO�UTILISE�SOME�OF�THE�ADVANCED�
FEATURES�OF�THESE�NEWER�"MIGAS
�
PARTICULARLY�IN�THE�AREA�OF�
PRESENTATION�� 'URTHER�DOWN�THE� LINE�
STILL� IS�����AND�EVEN����
�WITH�ADDED�
EXTRA�FEATURES�THAT�YOU�CAN�USE�
5HIS�MONTH�WE�SHALL� LOOK�AT�SOME�OF�
THESE�GOODIES�AND�GIVE�SOME�
EXAMPLES�OF�THEIR�USE�

"NYONE�WHO�HAS� USED� BOTH� ����
AND�ONE�OF�THE�NEWER�OPERATING�
SYSTEMS�ON�THE�"MIGA
� SUCH� AS�
,ICKSTART�� ���
�WILL� REALISE�JU S T�WHAT�
A�DIFFERENCE�THERE� IS�� 'ROM�THE�USER�S�
POINT�O F�VIEW�THERE� IS�MUCH�MORE�OF�A�
STANDARD� INTERFACE��5HE�OPERATING�
SYSTEM
� FOR�THE� FIRST�TIME
� PROVIDES�
BASIC� REQUESTERS
� SUCH� AS�FILE�AND

FONT�REQUESTERS��5HIS�MEANS�THAT�ALL�
PROGRAMS�COULD� USE�THE�SAME�
REQUESTER�RATHER�THAN�HAVING�TO� ROLL�
THEIR�OWN�� 'ROM�THE� PROGRAMMER�S�
POINT�O F�VIEW
� USING� LITTLE�THINGS
� SUCH�
AS�THE� STANDARD� FILE� REQUESTER
�
MEANS�THAT�YOU�DO�NOT�HAVE�TO�
REINVENT�THE�WHEEL� EVERY�TIME�YOU�
WANT�ONE�� *T� REDUCES�THE� TIME�YOU�
HAVE�TO� SPEND� PROGRAMMING�THE�
BASIC� BUILDING�BLOCKS�AND�MEANS�YOU�
CAN� SPEND�THAT�SAVED�TIME�MAKING�
YOUR�APPLICATION�MORE� POWERFUL�

"LSO
� USERS�OF�� ����AND� ABOVE�
ARE� TREATED�TO�A�MUCH� CLEANER�USER�
INTERFACE��"LL� THE�WINDOWS�AND�
GADGETS�ARE� FAR�NEATER�AND�EVERYTHING�
GENERALLY�HOLDS� TOGETHER�FAR�BETTER��
5HE�8ORKBENCH�WAS� IMPROVED�
CONSIDERABLY
� AND� ACTUALLY�BECAME�
USEFUL�� *N�ADDITION
� PREFERENCES�HAD� A�
TOTAL�OVERHAUL� AND�"MIGA#"4*$�WAS�
REMOVED�AND� REPLACED�WITH�"3EXX�� *�
DONhT �THINK�ANYONE�MISSES�
"MIGA#"4*$�� *T�WAS�TEDIOUSLY�SLOW�
AND� UNRELIABLE
� AND� BROKE�ALL� SORTS� OF

PROGRAMMING�RULES�
%EVELOPERS�WERE� TREATED�TO�WHOLE�

NEW�OPERATING�SYSTEM� LIBRARIES
� FILLED�
WITH� NEW�ROUTINES�AND� CONSIDERABLE�
ENHANCEMENTS�TO �THE�EXISTING�ONES�
*N�GENERAL
� � ����MADE�OPERATIONS�
THAT�WERE� PREVIOUSLY�EXTREMELY�
COMPLEX�TO� PERFORM�MUCH�EASIER�AND�
LESS� PRONE�TO�COMMIT�ERRORS�� -ET�S�
KICK�O FF�WITH� AN�EXAMPLE�

8ITH� OUR�ADDRESS� BOOK�
APPLICATION�WE�OPENED�OUR�WINDOW�
USING�0PEN8INDOW�� *F�$OMMODORE�
ADDED� A�WHOLE� BUNCH�OF�NEW�FEATURES�
TO�WINDOWS� 	WHICH�THEY�DID

� THEN� IT�
WOULD� BECOME�HARDER�AND�HARDER�TO�
PACK�THEM� ALL� INTO�THE�/EW8INDOW�
STRUCTURE��"N�EXTENDIBLE�METHOD�OF�
PASSING�PARAMETERS�TO�FUNCTIONS�WAS�
NEEDED
� SO�FEATURES�COULD�BE�ADDED�
IN� THE� FUTURE�WITHOUT�MAKING�THEM�
INCOMPATIBLE�WITH� PREVIOUS�ONES��5HE�
SOLUTION� $OMMODORE�CAME�UP�WITH�
WAS�5AG�-ISTS�� -ET�S� OPEN�A�WINDOW�
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6H����WAS�THAT� IT �:ES
� NO� COMPLEX�
/EW8INDOW�STRUCTURE��5HIS� IS� TYPICAL
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OF�THE�SIMPLIFICATION�MADE�FOR�
DEVELOPERS�� .ANY�PREVIOUSLY� INTRICATE�
AND� PROBLEM�FRAUGHT�OPERATIONS�WERE�
SUDDENLY�BLISSFULLY�EASY�� #ACK�TO�
5AGS��8HAT�EXACTLY� IS�A�5AG�-IST 

"�5AG�-IST� IS� SIMPLY�A�CONTINUOUS�
COLLECTION�OF�5AGLTEM�STRUCTURES
�
TERMINATED� AT�THE�END�WITH� A�
5"(@%0/&��'OR� g$h� DEVELOPERS�THERE�
ARE� TYPICALLY�TWO�VERSIONS�OF�ROUTINES�
LIKE�0PEN8INDOW5AGS��0NE�TAKES�A�
POINTER�TO �AN� ARRAY�OF�5AGS�AND�ONE�
	WHICH�WE� USED� ABOVE
� TAKES�THE�
5AGS�AS� ARGUMENTS� IN� THE�FUNCTION��
CALL� ITSELF�AND�SUPPORTS�A�VARYING�
NUMBER�OF�5AGS�� 4O
�WHAT�SORT�OF�
5AGS�DO�WE� HAVE�AVAILABLE� TO� US �
8ITH�0PEN8INDOW5AGS�THERE� IS� A�
WHOLE�BUNDLE��8E�COULD�MAKE�OUR�
WINDOW�A� LITTLE�MORE� INTERESTING�BY�
CHANGING�OUR�5AG�-IST�FROM�THE�ABOVE�
SINGLE�8"@5ITLE�	WHICH
� IF�YOU� HAVE�
NOT�ALREADY�GUESSED� IT
� ALLOWS� US� TO�
SET�THE�TITLE �OF�THE�WINDOW

� TO�THIS�
LITTLE� LOT�
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/OW�WE�GET�A�FAR�MORE� INTERESTING�
WINDOW��5HERE�ARE�MANY�MORE�5AGS�
FOR�0PEN8INDOW5AGS�� 'OR�A�
COMPLETE� RUN�DOWN�OF�THEM�YOU�CAN�
EITHER�EXAMINE�THE�"UTO%OCS�FOR�THE�
*NTUITION� LIBRARY
� OR�YOU� CAN�CONSULT�
THE�"MIGA�3EFERENCE�.ANUAL�
-IBRARIES
�WHICH� CONTAIN�A�DETAILED�
DESCRIPTION�OF�HOW�WINDOWS�WORK�

5HE�OTHER�HANDY�THING�ABOUT�5AGS�
IS�THAT�THEY�ARE� FUTURE� PROOF�� -INDER
� �� �THEY�ADDED� A�NUMBER�OF�NEW�
5AGS�TO�0PEN8INDOW5AGS��0NE
� FOR�
EXAMPLE
� IS� CALLED�
8"@/EW-OOK.ENUS�AND� IS� USED�TO�
SPECIFY�THE� NEW�BLACK�ON�WHITE�
MENUS�THAT�YOU� SEE�WITH�WORKBENCH
��� *F�WE� SPECIFY�TH IS�5AG�AND�ATTEMPT�
TO� RUN�THE� PROGRAM�UNDER�����
�
NOTHING�HAPPENS��0PEN8INDOW5AGS�
SIMPLY� IGNORES�5AGS�THAT� IT�DOES�NOT
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UNDERSTAND�� 5HIS�WILL� MAKE� IT�EASY�FOR�
YOU�TO�WRITE� PROGRAMS�THAT�TAKE�
ADVANTAGE�OF�NEW�OPERATING�SYSTEM�
FEATURES�WITHOUT� LOSING�COMPATIBILITY�
WITH� PREVIOUS�VERSIONS��(ETTING�
CLEVER
� ISN hT � IT 

-ET�S� LOOK�AT�THE�"4-�*IBRARY�
5HIS� IS� A�USEFUL� ADDITION� AND� PROVIDES�
A�FONT� REQUESTER�AND� A� FILE� REQUESTER��
*N� ADDITION
� IF�YOU� HAVE�8ORKBENCH�
����OR�ABOVE� 	VERSION����OR�ABOVE

�
YOU� ALSO�HAVE�ACCESS�TO�A� RATHER�NIFTY�
SCREEN�MODE� REQUESTER�� )AVE�A� LOOK�
AT� -ISTING��� FOR�A� SMALL�
DEMONSTRATION�OF�THE�"4-�LIBRARY�
WHICH� OPENS�A� FILE� REQUESTER�AND�
SHOWS�US�WHICH� FILE�WE� SELECTED�ON�
THE�SCREEN�

*F�YOU� HAVE�PROBLEMS�COMPILING�
THE�ABOVE� PROGRAM�WITH�%*$&
�
PARTICULARLY� IF�THE�COMPILER�OBJECTS�TO�
THE�"SL3EQUEST5AGS�FUNCTION
� THEN�
IT�S � LIKELY�THAT�YOU� HAVE�NOT�UPDATED�
YOUR�AMIGAS���LIB�FILE� THAT�%*$&�
USES�� *� ASSUME�THAT�YOU� HAVE�THE�
OFFICIAL�"MIGA� INCLUDE�FILES
� SINCE�
WITHOUT�THEM�YOU�WOULD� NOT�BE� ABLE�
TO�COMPILE�ANY�OF�TH IS�MONTH�S�
EXAMPLES� ANYWAY�� 4UPPLIED�WITH�YOUR

"MIGA� %EVELOPERS� 6PGRADE� KIT�YOU�
WILL� FIND�A�FILE�CALLED�AMIGA�LIB��'IND� IT�
AND�FROM�THE�SHELL� TYPE�

KHASNR�@LHF@�KHA�
CKHA��@LHF@R���KHA

1RESS� RETURN��-IBTOS� IS� A�%*$&�UTILITY�
AND� IT�CAN� BE�FOUND� IN�YOUR�
%*$&�BIN��DRAWER��5HIS�WILL� UPDATE�
YOUR� LINKER� LIBRARY�TO� CONTAIN�THE�MOST�
UP�TO�DATE� LIS T�O F�"MIGA�FUNCTIONS��
6SERS�OF�COMMERCIAL� COMPILERS
� SUCH�
AS�4"4�$
� ARE� UNLIKELY�TO� HAVE�ANY�
PROBLEMS�AS� THESE� COMPILERS� USE�
$OMMODORE�S�AMIGA�LIB�FILE�DIRECTLY�

:OUhLL� NOTICE�HOW�EASY� IT�WAS�FOR�
US�TO� CREATE�AND� SHOW�A� REQUESTER��
5HE� PROGRAM�WOULD� NOT�HAVE�BEEN�
MUCH� LONGER� IF�WE�D�OPENED�A�SCREEN�
AND� A�WINDOW�AND�THEN�THE�"4-�
REQUESTER�ON�TOP�OF�ALL� THAT
� SIMPLY�
BECAUSE�WE�WOULD� BE�ABLE�TO �USE�THE�
NEWER�5AG-IST�FUNCTIONS�� 4CREENS�ARE�
SOMETHING�WE� HAVE�NOT�DEALT�WITH�
BEFORE
� MOSTLY�BECAUSE�OF�THE�HORRIFIC�
STRUCTURES� INVOLVED� IN�GETTING�ONE�TO�
OPEN
� BUT�ALSO�BECAUSE� IT�WAS� NOT�
STRICTLY�NECESSARY�WITH�OUR�ADDRESS

BOOK�APPLICATION��5HERE� ARE�TIMES�
THOUGH
�WHERE�YOU�MIGHT�WANT�TO�
OPEN� A�WHOLE�NEW�SCREEN�FOR�YOUR�
PROGRAM
� RATHER� LIKE�%ETUXE1AINT�
DOES
� FOR�EXAMPLE�� 6NDER�����
� THIS�
IS�REALLY�A�BREEZE�� 4EE� -ISTING��� FOR�
HOW�TH IS� IS� DONE�

6NDER�����OF�THE�"MIGA�04�THIS�
WOULD� HAVE�BEEN�MUCH� HARDER�TO �DO�
AND�THE� PROGRAM�WOULD� HAVE�ENDED�
UP�MUCH� LARGER�� 'OR�GOOD�MEASURE
�
WE�ALSO�OPENED�A�WINDOW�ON�OUR�NEW�
SCREEN��8E�WERE�ABLE� TO� SPECIFY�WHAT�
SCREEN�MODE� IT�WAS�AND� HOW�MANY�
COLOURS�WE� HAD��8E�SPECIFIED�A�����
AND� ABOVE�ONLY�5AG
�4"+NTERLEAVED
�
WHICH�MAKES�SCREEN� SCROLLING� LESS�
JERKY�AND�TENDS�TO� REMOVE�COLOUR�
SEPARATION� PROBLEMS�WHEN�COLOUR�
OBJECTS�MOVE�FAST��5AGS
� OF�COURSE
�
DON �T�MEAN�THAT�THE�PROGRAM� IS�
INCOMPATIBLE�WITH� ������ *N�FACT
� IT�WILL�
WORK�FINE�� 4EE�THE�AUTODOCS�FOR�
0PEN4CREEN5AGS�FOR�A�FULL�
DESCRIPTION� OF�THE�THINGS�YOU� CAN�DO
�
AND�THE� INCLUDE�FILE�
INTUITION�SCREENS�H� FOR�A� LIS T�O F�5AGS�
YOU� CAN� PASS�TO�0PEN4CREEN5AGS�

8HAT�WE�HAVE� SEEN� HERE� IS� A�
VERY�SMALL� SUBSECTION� OF�WHAT� IS�
PRESENT� IN� �����AND�ABOVE��5HERE�ARE�
WHOLE� AREAS�THAT�WE�HAVE� NOT�
COVERED
� SUCH� AS�THE� USEFUL�
GADTOOLS�LIBRARY�WHICH�MAKES�
CONSTRUCTION�OF��%�STYLE�NEAT�GADGETS�
VERY�EASY�� *N� ADDITION
� THERE� IS�
#0014*� 	#ASIC�0BJECT�0RIENTATED�
1ROGRAMMING�4YSTEM�FOR� *NTUITION

�
WHICH� BRINGS�OBJECT�ORIENTATED�
PROGRAMMING�TO� *NTUITION��8E�WILL�
LOOK� INTO� THIS� IN� A� LATER� ISSUE�OF�
"MIGA�4HOPPER�AS� IT� IS� QUITE� A�
COMPLICATED�TOPIC�

"MIGA%04�ALSO� RECEIVED� A�MAJOR�
OVERHAUL�WITH�A�WIDE� RANGE�OF�NEW�
FUNCTIONS� AVAILABLE�TO �THE�
PROGRAMMER
� FROM� PROPER�BUFFERED�
READ� AND�WRITE�TO� FUNCTIONS�FOR�FINDING�
THE�DATE�AND�TIME�OF�DAY�� *F�YOU�
COMPARE�THE� LIS T�O F�FUNCTIONS� FROM
����TO ������ IN� THE�%04�*IBRARY
�YOU�LL�
SEE�THAT� IT� RECEIVED� A�CONSIDERABLE

(�0%-,�
 312',%

"UTO�%OCS�� �5HE�"UTO%OCS�ARE�
THE�DOCUMENTS� SUPPLIED�WITH� THE�
"MIGA� %EVELOPERS� ,IT�WHICH�
DESCRIBE� IN� DETAIL� EVERY�FUNCTION�
IN�THE�0PERATING�4YSTEM� AND�WHAT�
IT�DOES�� *T� IS� INVALUABLE� REFERENCE�
MATERIAL� FOR�THE�DEVELOPER��"S�
WELL� AS�COMING�ON� DISK�WITH� THE�
DEVELOPERS� KIT
� AN�OLDER�VERSION�
FOR�,ICKSTART�� ���� IS� AVAILABLE� IN�
A� BOOK�CALLED� i"MIGA�30.� ,ERNAL�
.ANUAL�� *NCLUDES� AND�"UTODOCSj 
�
THIRD�EDITION
�WHICH�WILL� SET�YOU�
BACK�AROUND�_���

UPDATE�� *T�ALSO�CONTAINS� SOME�VERY�
USEFUL� ADDITIONS
� SUCH� AS�"DD1ART�
WHICH� ADDS�A�FILENAME�TO�AN�EXISTING�
PATH
� AUTOMATICALLY�ENSURING�ANY�
NECESSARY�� hS�ARE� PRESENT�� "S�WELL�
AS�"DD1ART
�THERE� IS� ALSO�'ILE1ART�
WHICH� RETURNS�THE�FILENAME� AT�THE�END�
O F�A� LONG�PATH�� 4O� IF�YOU�DID� THIS�

OQHMSE	�EHKD����R<M�

&HKD0@QS	�RXR�OQDER�RXR�DMU��
@QBGHUD�VNQJADMBG�

�

:OUhD�GET�THE� RESULT�

EHKD���VNQJADMBG

5HIS� SORT�O F�UTILITY�FUNCTION� IS� USEFUL�
FOR�PROCESSING�RESULTS�OF�ACTIONS
� LIKE�
THE�FILE� REQUESTER
�WHICH� RETURNS� THE�
PATH� AND�THE� FILE� NAME�SEPARATELY��
6SING�"DD1ART�YOU�CAN�JOIN� THEM�
TOGETHER� IN� A� RELIABLE�FASHION�

,#62�+-,2&
*F�YOU�TUNE� IN� NEXT�MONTH
� *�WILL� LET�
YOU� HAVE� A� LOOK�AT�"3EXX�AND�SHOW�
YOU� HOW�YOU�CAN� ADD�"3EXX�FACILITIES�
TO �YOUR�PROGRAM
� IN� PARTICULAR�TO�OUR�
HANDY� LITTLE� ADDRESS� BOOK�APPLICATION��
4EE�YOU�THEN�� !"

4#01'-,1
:OUhLL� SEE�THAT�TH IS�MONTH�WEhVE�
BEEN�OPENING� LIBRARIES�AND�
SPECIFYING�A�MINIMUM�VERSION�OF�
����5HIS� IS�THE�VERSION� THAT�
CORRESPONDS�TO� ,ICKSTART�AND�
8ORKBENCH�������:OU�MAY�BE�
INTERESTED�TO �KNOW�WHAT�ALL� THE�
VERSIONS� IN� CURRENT�USE�ARE�

��� ,ICKSTART������0LDEST�SUPPORTED�
VERSION�
��� ,ICKSTART�����
��� 4PECIAL� ,ICKSTART�FOR�USERS�OF�
$OMMODORE�S�WEIRD� HI�RES�MONOb
MONITOR�
��� 8ORKBENCH� ������ 'OUND� ON

EARLY�"����S
��� 8ORKBENCH� ����
� AS�SHIPPED�
ON�"����4
�"���S�AND�MOST�
MODERN�"�����"����S�BEFORE�
THEY�WERE�DISCONTINUED�
��� 8ORKBENCH� ����� /EVER�REALLY�
SHIPPED�AT�ALL
� ALTHOUGH�SOME�
PEOPLE�MANAGED�TO�OBTAIN� IT�� *T�WAS�
A�GREAT� IMPROVEMENT�OVER����
�
OFFERING�POSTSCRIPT�SUPPORT�AND�THE�
-OCALE� SYSTEM�FOR� PROPER�
LOCALISATION� OF�THE�8ORKBENCH� IN�
DIFFERENT�COUNTRIES�
��� �����"S� FOUND� IN�"����S
�
"����4�
��� ���
� AS� SHIPPED�WITH� THE�$%���

".*("�4)011&3�l �*446&����l �"13*-������ _
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5
HILE�COMPUTERS�ARE�
BRILLIANT�AT�WORKING�
WITH�MATHEMATICS
�
THE�DAY�TO�DAY
�

NITTY�GRITTY�OF�HOME�ACCOUNTS�IS�
OFTEN� LEFT�TO�THE�HUMAN�FACTOR��
"UTOMATING�SUCH�TASKS�CAN�BE�A�
BIND�AND�DEDICATED
�"MIGA�BASED
�
APPLICATIONS�ARE�FEW�AND�FAR�
BETWEEN
�THE�MOST�NOTABLE�TO�DATE�
BEING�%IGITAhS�EXCELLENT�)OME�
"CCOUNTS���

%IGITA�S�OFFERING� IS� POWERFUL
� EASY�
TO�USE�AND� USER�FRIENDLY
�WHICH� BEGS�
THE�QUESTION��8HY�WOULD� ANYONE�
WANT�TO�COMPETE�WITH� IT �
$OMPUTERISING�HOME�FINANCES� IS� NOT�
EVERYONEhS� IDEA�OF�A�QUIET�EVENING� IN�
FRONT�O F�THE�MICRO�AND� SURELY�THE�
MARKET� IS�WELL� COVERED�� 4O�WHAT�CAN�
TH IS� NEWCOMER�OFFER 

#EING�REALISTIC
� AT�JU S T�_� �	LESS�
THAN�MOST�SHAREWARE
�YOU� CAN� HARDLY�
EXPECT�THE�BEEhS� KNEES�ON�THE�
PRESENTATION�FRONT��"CCOUNTS�.ASTER�
COMES�ON� A�SINGLE�DISK�WITH� A�BADLY�
PHOTOCOPIED
� PRINTED�MANUAL��
)OWEVER
� IT� IS�ALSO� REASONABLE�TO�
EXPECT�SOMETHING�FOR�THE�MONEY�AND�
WHILE� THE� PRESENTATION�AND� NONb
EXISTENT�PACKAGING� IS� REMINISCENT�OF�
THE���BIT�DAYS
� THE� SOFTWARE� IS�
SOMETHING�ELSE�

"LTHOUGH� PROGRAMMED� IN�".04
�
A�GREAT�DEAL� O F�TIME�AND�EFFORT�HAS�
BEEN�SPENT�ON�GIVING�THE� PROGRAM�A�
PROFESSIONAL�8ORKBENCH��� LOOK�AND�
FEEL�� 4URE
�WEhVE�ALL� HEARD�THAT�ONE�
BEFORE
� BUT�"CCOUNT�.ASTER�IS�
GENUINELY�DIFFERENT��"LL� MAIN� ACTIONS�
ARE�DIRECTLY�ACCESSIBLE�VIA�A�TOOLBAR�
RANGED� ALONG�THE� BASE�OF�THE� SCREEN
�
EACH� CORRECTLY�UNDERSCORED�TO�
HIGHLIGHT�THE� KEYBOARD� SHORTCUT��
"TTENTION� TO�DETAIL� HAS�BEEN�
ADDRESSED�TO�THE�EXTENT�THAT�WHEN�
THE�SCREEN� IS�DEPTH� ARRANGED
� A�
REQUESTER�POPS�UP�TO� REMIND�THE�USER�
HOW�TO� RETURN�TO� THE� PROGRAM� 	".04�
CERTAINLY�BREAKS� *NTUITION� STYLE� RULES�
ON� THIS� POINT
�

"S�WITH�MOST�SIMPLE�ACCOUNTING�
JOBS
�"CCOUNTS�.ASTER�DOES�VERY� LITTLE�
THAT�COULD� NOT�BE�ACHIEVED� ON�A�
BASIC� SPREADSHEET�OR�A�
PROGRAMMABLE�DATABASE�� )OWEVER
�
SUCH�JOBS�TAKE�TIME� 	AND� SKILL
�TO�
DESIGN� AND� ARE� RAREIY�AS�GOOD� AS�A�
CUSTOM�APPLICATION�� .OREOVER
� A�
SIMPLE�M ISTAKE�COULD� LEAVE�YOU�
POUNDS� IN� THE� RED�WITH� HUGE� INTEREST�
AND� SERVICE�CHARGES�TO� PAY�� 'OR�MOST�
PEOPLE� IT� IS� BETTER�THEREFORE�TO� LEAVE�
THE� FIDDLY�BITS�TO � SOMEONE�WHO�
KNOWS�WHAT�THEY�ARE�DOING�

5HE� PROGRAM� IS� BASED�ON� A

SIMPLE�$REDIT�%EBIT�SYSTEM�FOR�A�
SINGLE�ACCOUNT�� 0NLY�ONE�ACCOUNT�CAN�
BE�OPEN�AT�ANY�ONE�TIME��"LTHOUGH�
TH IS� IS� NOT�AS� POWERFUL� AS�MORE�
EXPENSIVE�COMMERCIAL� APPLICATIONS�
	WHICH� CAN�ORGANISE�TRANSACTIONS�
BETWEEN� SEPARATE� ACCOUNTS

� IT� IS�
QUITE� SUFFICIENT�TO �HANDLE�SIMPLE�
MANAGEMENT�OF�A� SINGLE�ACCOUNT
�
SUCH� AS�A� PERSONAL� CHEQUE� ACCOUNT�

$',�,!'�*�&�,"*',%
"CCOUNTS�.ASTER�TRACKS�EACH�ENTRY�BY�
DATE�AND�TYPE�AND� AUTOMATICALLY�
READS�THE�CURRENT�DATE�FROM�THE�
SYSTEM�CLOCK�	IF�ONE� IS�FITTED
�
&NTERING�THE�CURRENT�DATE� 	OR�
PROJECTING�ONE
� IS� A� LITTLE� STRANGE�
HOWEVER��"LTHOUGH�THE�PROGRAM�
DISPLAYS�DATES� IN� A�DD�MM�YY�	"4$**


-ET�"CCOUNTS�.ASTER�SORT�OUT�YOUR�FINANCIAL�LIFE �
FORMAT
� ENTRIES�HAVE�TO�BE�MADE� IN�
NUMERIC� FORMAT�WITHOUT�SEPARATORS�
5HEREFORE
� A�DATE�DISPLAYED�AS� i����
'EB���hh�WOULD�BE�ENTERED� i������ �j
-EADING�ZEROS�MUST�BE� SUPPLIED��5HIS�
IS� FAR� LESS� INTUITIVE� THAN� *�WOULD� HAVE�
LIKED� AND� AN� IMPROVEMENT� IN� THIS�
AREA� IS�CERTAINLY�NEEDED�

5RACKING�AND�MAINTAINING�THE�
ACCOUNT� IS� A�SIMPLE�MATTER�OF�FILLING�
IN� A� REQUEST��"UTOMATIC�TRANSACTIONS�
	SUCH� AS�WAGES�OR� LOAN� REPAYMENTS
�
CAN� BE�FILED� TO�OCCUR�ON� A�WEEKLY
�
MONTHLY
� QUARTERLY�OR�ANNUAL� BASIS�
.ANUAL� TRANSACTIONS�ARE�ENTERED� AS�
THEY�OCCUR
� AN�ESSENTIAL� BUT�NASTY�
PIECE�OF�HOUSEKEEPING�� &ACH�ONE� HAS�
A�DATE
� USER�DEFINED�TRANSACTION�CODE�
	SOMETHING�TO� REMIND�YOU� OF�WHAT� IT�
IS

� THE�AMOUNT�AND� SPACE�FOR�A�
COMMENT�� &NTRIES� CAN�BE�MADE�
SINGULARLY�OR� �EN�MASSE��WITHOUT�
LEAVING�THE� REQUESTER��5HAT� IS� A� NICE�
TOUCH�� 0N�THE�DOWN�SIDE
� THE�ERROR�
CHECKING� LEAVES� SOMETHING�TO �BE�
DESIRED��8HILE� THE� REQUESTER�MUST�BE�
FILLED� IN� CORRECTLY
� AN� INCORRECT�ENTRY�
	SUCH� AS�A�BAD�DATE
� IS� NOT�FLAGGED�
BY�AN� ALERT�O F�SOME�TYPE�

$REDITS�AND�DEBITS
� EVEN�
AUTOMATIC�ONES
� CAN� BE� SELECTIVELY

DEFERRED��5HIS�AREA� IS� A� LITTLE�WEAK�
SINCE� IT� IS� NOT�POSSIBLE� TO�
AUTOMATICALLY�DEFER�AN� ENTRY�FOR�
CLEARANCE�� 'OR� INSTANCE
�MOST�HIGH��
STREET�BANKS� REQUIRE� FOURWORKING�
DAYS�TO�CLEAR�A�CHEQUE�� 	*T�ONLY�TAKES�
THREE�DAYS�� A�PRACTICE� THEY�RECENTLY�
CAME�UNDER�FIRE�FOR�FROM�THE�BANKING�
OMBUDSMAN�
� #UILDING�SOCIETIES
� ON�
THE�OTHER�HAND
� CAN�TAKE�ANYTHING�UP�
TO�TEN�DAYS�

4ITUATIONS�SUCH� AS� THIS� ONE�ARE�
EASY�FOR�COMPUTERS�TO �WORK�OUT
� BUT�
DEVILISHLY�DIFFICULT�FOR�THE�AVERAGE�
MAN� IN� THE�STREET�� $ALCULATING�WHAT�
DAY�A�CHEQUE�WAS� PAID� IN� AND� ON�
WHAT�DAY� IT�WOULD� BE�EFFECTIVELY�
CREDITED� IS� A�SIMPLE�MATTER
� EVEN�
ANNUAL� BANK�HOLIDAYS� SHOULD� NOT�BE�
TOO�DIFFICULT�TO�TAKE� INTO

CONSIDERATION��5HIS�
FACILITY�COULD� ALLOW�
EVEN�THE� LOWLIEST�OF�
INVESTORS�TO�MAKE�
THE�MOST�OF����DAY�
WITHDRAWAL
� HIGH��
INTEREST�ACCOUNTS�

"S�THINGS� STAND
�
THE�ENTIRE� ACCOUNT�
CAN�BE� RECONCILED� IN�
A� SINGLE� STEP�TO�
SHOW�THE� FINAL�
PROJECTED� BALANCE� AT�
ANY�PARTICULAR�DATE��
5HIS� DOES�NOT�ALLOW�

FOR� LATE� PAYMENTS
� BOUNCED�CHEQUES�
AND�SO�ON�� )OWEVER
�WE�SHOULD� NOT�
FORGET�THA T�THIS� IS� A�BUDGET� PROGRAM
�
NOT�SOME� BE� ALL� AND�END�ALL�

%0�.&'!1
"CCOUNTS�.ASTER�OFFERS�TWO�TYPES�OF�
GRAPHICAL� CHARTING�AND� ACCOUNT�
FORECASTING�WHICH
�WHILE� SIMPLE
� ARE�
CLEAR�TO � READ� AND�EASY�TO� USE��"��%�
VERTICALLY� RANGED� BAR�CHART�TAKES�ALL�
THE�CURRENT�TRANSACTION�TYPES�AND�
COMPARES�THEM�TO�THE� PRE�DEFINED�
BUDGET�� 4IMILARLY
� A� CLASSIC� LINE�CHART�
DISPLAYS� THE�FLOW�OF�CASH�THROUGH�THE�
ACCOUNT�FOR�THE� PERIOD�� $OMPARED�
WITH� THE�BUDGET�AVERAGE
� IT� LOOKS� THE�
PART�TOO�� *T�WOULD� HAVE� BEEN� NICE� 	IF�A�
LITTLE� CLICHED
� TO�HAVE�THE�BASELINE�
SHOWN� IN� LIVID� RED�TO� HIGHLIGHT�WHERE�
THE�ACCOUNT�DIPS� INTO
� AND�EVEN�
BEYOND
� THE�AGREED� OVERDRAFT�� 5HIS�
COULD� HELP� IDENTIFY�POSSIBLE�PROBLEMS�
BEFORE�A� NASTY� LETTER�ARRIVES�FROM�THE�
BANK�

"� LOW�COST� PACKAGE� LIKE�"CCOUNTS�
.ASTER�IS� NOT�GOING�TO� RIVAL� THE� LIKES�
O F�)OME�"CCOUNTS��
� ALTHOUGH� IT�
DOES�OFFER�A� LOT�O F�FEATURES� TO�
SIMPLIFY�THE�BASICS��5HE�MOST�GLARING�
OMISSION� IS� THE� INABILITY�TO� PROCESS

5?�;221>5:3�@;�
.1-A@52A8�;>01>�
MORE�THAN�ONE�FILE� AT�A�TIME�� *�
UNDERSTAND�THIS� IS� BEING�ADDRESSED�
AT�THE�TIME�OF�WRITING�AND�MAY�WELL�
APPEAR� IN� A�FUTURE� RELEASE�� 5HIS�
WOULD� ALSO� SUGGEST�THAT�AUTOMATIC�
INTER�ACCOUNT�TRANSFERS�COULD� ALSO�BE�
ACHIEVED
� SO�YOU�CAN� KEEP�TRACK�OF�
CREDIT�AND� CHARGE�CARDS
� AS�WELL� AS�
SAVINGS� AND� INVESTMENTS�� 4IMILARLY
� IT�
WOULD� BE�NICE�TO�HAVE�THE�FACILITY�TO�
AUTOMATICALLY�TRACK�AND�DEBIT�
TRANSACTION� AND� INTEREST�CHARGES�

"CCOUNTS�.ASTER�IS�A� SIMPLE
�
UNCLUTTERED�AND�GENERALLY�FRIENDLY�
APPLICATION
� PERFECTLY�DESIGNED�FOR�A�
FIDDLY�JOB�� *T�DOES�ENOUGH�TO�KEEP�
SIMPLE� FINANCES� IN� ORDER�WITHOUT�
COMPLICATING�MATTERS�AND� SHOULD�BE�
QUITE� SUFFICIENT�FOR�A�SINGLE� PERSON�OR�
SMALL� FAMILY��5HE� BEST� NEWS�OF�ALL�� IT�
COMES�WITH� A� PRICE�TAG�THAT�MOST�
CERTAINLY�WONhT �BREAK�THE� BANK��!"

1&-..',%� *'12
�??KQJPO�+=OPAN�4��Z�
��
'ROM��.$1�1RODUCTS�
��.AIPAS�%RIVE�
/035)"--&350/�
/ORTH�:ORKSHIRE�%-�� �56

!&#!)-32 �
.0-"3!2�,�+#

'EATURES
Z Z Z Z Z Z Z - - -
"CCOUNTS�.ASTER�DOES�ENOUGH�TO� KEEP�
SIMPLE�FINANCES� IN�ORDER�WITHOUT�
COMPLICATING�MATTERS�� *T�OFFERS�MORE�OR�
LESS�EVERYTHING�YOU�NEED
� BUT�NOTHING�
TOO�FLASHY�OR�COMPLEX�

"K?QIAJP=PEKJZZZKKKKKKK
"�BADLY�PHOTOCOPIED
� PRINTED�MANUAL��
5HE� LESS�SAID�ABOUT�THIS�THE�BETTER���

#=OA�KB�3OA
Z Z Z Z Z Z Z Z - -
(REAT�FOR�BEGINNERS�AND�TECHNOPHOBES
�
BUT�PERHAPS�TOO� LIMITED�FOR�EXPERTS�

4=HQA�BKN�+KJAU
l l l l l l l l l 0
"�WELL� DESIGNED� PROGRAM�FOR�A�FIDDLY�JOB�
THAT�COMES�WITH�A� PRICE�TAG�THAT� IS�NOT�
GOING�TO�BREAK�THE�BANK��5HE�PRICE� IS�
JUST�RIGHT�FOR�THE�FUNCTIONS�AND�QUALITY�

-RAN=HH� N=PEJC�
l l l l l l l l l 0
*T� IS�NOT�GOING�TO�WIN�ANY�AWARDS� IN�THE�
POWER�STAKES
�YET� IT�IS�A�VERY�EFFECTIVE
�
BUDGET�PRICED� SYSTEM�� *T� IS�SIMPLE
�
UNCLUTTERED�AND�GENERALLY�FRIENDLY��
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%ESPITE�THE�RECENT�UPSURGE�
IN�POPULARITY�FOR�"CID�
4OFTWARE�S�#LITZ�#ASIC��
�
".04�STILL� REMAINS�THE�

NUMBER�ONE�CHOICE�FOR�MOST�#"4*$�
PROGRAMMERS�ON�THE�"MIGA�� * T hS�
REALLY�NO�WONDER�WITH�1UBLIC�%OMAIN�
LIBRARIES�BURSTING�WITH�USEFUL�".04�
UTILITIES�AND�SOURCE�CODE
�AND�
WIDESPREAD�SUPPORT�AMONGST�THIRD�
PARTY�SOFTWARE�DEVELOPERS�	THE�
RECENT�ARRIVAL�OF�#LACK�-EGENDhS�
g$RAFTh�EXTENSION
�FOR�EXAMPLE
��8ITH�
SOME�GREAT�BOOKS
�SUCH�AS�MY�VERY�
OWN�TOME� g6LTIMATE�".04h
�
DEDICATED�ENTIRELY�TO�THE� LANGUAGE
�
IT �S �NOT�SURPRISING�THAT�".04�HAS�
REMAINED�SO�POPULAR�

0NE�OF�THE�GREATEST�STRENGTHS�OF�
".04� IS� ITS�EXPANDABILITY�� #Y�SIMPLY�
ADDING�AN�EXTENSION�FILE�TO �".04
�
THE�".04�COMMAND�SET�CAN� BE�
EXTENDED� AND�ENHANCED�
IMMEASURABLY�� -URKING�ON�THIS�
MONTHhS� COVERDISK� IS�-%04�� *T�S� AN�
EXTENSION�THAT�ADDS�A�WHOLE� RANGE�OF�
NEW�FEATURES�TO�BOTH�".04�$LASSIC�
	".04� �����ONWARDS
� AND�".04�
1ROFESSIONAL�� #Y�NOW�YOUhRE�PROBABLY�
WONDERING�WHY�*hVE�SPENT�THE� LAST�
MINUTE�OR�SO�TALKING�ABOUT�".04��
"FTER�ALL� TH IS� IS� SUPPOSED�TO�BE�AN�
"3EXX�COLUMN �5HE�SIMPLE�ANSWER� IS�
THAT�THE�".04�EXTENSIONON�OUR�
COVERDISK�JU S T�HAPPENS�TO�GIVE�".04�
FULL�"3EXX�COMPATIBILITY�� "DMITTEDLY
�
"3EXX�COMPATIBILITY�HAS�BEEN�A�
FEATURE�OF�".04�1ROFESSIONAL� EVER�
SINCE� ITS� LAUNCH
� BUT
� AS� ANY�".04�
1RO�USER�WILL� TE LI�YOU
� IT�DOESNhT �
ALWAYS�WORK�AS� REQUIRED�� &VEN�
&UROPRESS� READILY�ADMITS� THAT�".04

1ROhS�"3EXX�COMMANDS�WERE�A�BIT�
FUDGED�

-%04hS�"3EXX�COMMANDS
� ON� THE�
OTHER�HAND
� CONFORM�VERY�CLOSELY�TO�
THE�STANDARDS� LAYED�DOWN� BY�8ILLIAM�
4�� )AWES�FOR�THE�DEVELOPMENT�OF�
APPLICATIONS�THAT�CAN� BE� CONTROLLED�
VIA�HIS�"3EXX� LANGUAGE��8HAT�THIS�
ESSENTIALLY�MEANS�FOR�THE�".04�
PROGRAMMER� IS�THAT�YOU�CAN�WRITE�
APPLICATIONS� IN�".04�THAT�CAN� BE�
CONTROLLED�EXTERNALLY�BY�THE�OTHER�
APPLICATIONS� 	YOU� COULD�EVEN�CONTROL�
YOUR�".04�PROGRAM� FROM�WITHIN� #LITZ�
#ASIC� �
� AND�FROM�SCRIPT�FILES� RUN�
FROM�THE�"MIGAhS�4HELL�� 0BVIOUSLY�THE�
LACK�OF� *NTUITION� SUPPORT�FROM�WITHIN�
".04� IS� STILL� SOMETHING�OF�A�
LIM ITATION�5HEREhS� NO� REASON
�
HOWEVER
�WHY�YOU�COULDN�T� USE�
-%04�S�"3EXX�COMMANDS�TO� CODE�
PROGRAMS�THAT�RUN� IN� THE�BACKGROUND
�
A� PICTURE� FILE� CONVERTER
� FOR�EXAMPLE�

#UILT� INTO�-%04�IS�A�WHOLE�SUBSET�
OF�COMMANDS�DESIGNED� SPECIFICALLY�TO�
HANDLE�THE� TASK�OF�ADDING�"3EXX�
SUPPORT�TO�".04� PROGRAMS�� 5HE�
HEART�O F�THIS� SYSTEM� IS�CALLED� -3EXX�
AND� IT�ESSENTIALLY� PROVIDES�A�DIRECT�
LINK�WITH� THE� ROUTINES� HELD� IN�
3EXXHOST�LIBRARY
�A�DISK�BASED� LIBRARY�
WHICH� IS� INCLUDED�WITH�THE� -%04�
SYSTEM��5HE�COMMANDS�THAT�-3EXX�
PROVIDES�ALLOW�THE�".04� PROGRAMMER�
TO�SET�UP�"3EXX�PORTS� AND� RUN�"3EXX�
SCRIPTS�� -FFEXXWILL� EVEN� AUTOMATICALLY�
HANDLE�THE�JOB�OF�INTERPRETING�ANY�
COMMANDS�SENT�TO�YOUR�".04�
PROGRAM�VIA� ITS�"3EXX�PORT��"DDING�
"3EXX�SUPPORT�TO �YOUR�OWN� PROGRAMS
�
USING�A�CONVENTIONAL� PROGRAMMING�
LANGUAGE� LIKE�$�OR�ASSEMBLER
� IS
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-%04�CAN�IMMEDIATELY�EXECUTE�AN�"3EXX�SCRIP T�WHICH�HAS�BEEN�W RITTEN�USING�
A�STANDARD�TE X T�EDITOR�� 5HE�MOST�IMPORTANT�TH ING�FOR�THE�PROGRAMMER�TO �NOTE�
IS�HOW�THE�"3EXX�PORT�S TILL�NEEDS�TO �BE�NAMED�USING�THE�"DDRESS�COMMAND�

1#22',%�3.�*"-1
5URN�TO�PAGE���AND�YOU�WILL�FIND�
OUT�HOW�TO �DE�ARCHIVE�-%04��:OU�
WILL�FIND�COMPLETE�INSTALLATION�
INSTRUCTIONS�IN�THE�PROGRAMhS�
DOCUMENTATION�FILE
� IN�THE�
DOCS�LDOS�DIRECTORY�

*F�YOU�ARE�USING�".04�1RO
�
COPY�THE�"14YSTEM��
".041RO@-%OS�LIB�FILE�INTO�THE�
"14YSTEM�DIRECTORY�OF�YOUR�".04�
DISK�� *F�YOU�ARE�USING�".04
�YOU�
MUST�INSTEAD�COPY�THE�-%OS�LIB�FILE�
	FROM�THE�EXTENSIONS�DIRECTORY
�
INTO�THE�DIRECTORY�WHERE�YOU�KEEP�
ALL�OF�YOUR�".04�EXTENSIONS�

:OU�WILL�ALSO�
NEED�TO�ENTER�
-%OS�LIB�AS�
EXTENSION�
NUMBER���� IN�
YOUR���&/7�FILE
�
AND�TO�ADD�
-%OS�LIB�AS�NUMBER�
���IN�YOUR�COMPILER�
CONFIGURATION��$ONSULT�YOUR�".04�
MANUAL�FOR�DETAILS�

'INALLY
�COPY�REXXHOST�LIBRARY�
AND�REQ�LIBRARY�FROM�THE� LIBS�
DIRECTORY�OF�THE�ARCHIVE�TO�THE�LIBS��
DIRECTORY�OF�YOUR�SYSTEM�DISK�

QUITE� A� COMPLICATED� PROCESS�� -3EXX�
HELPS�YOU� BY�AUTOMATICALLY�DEb
ALLOCATING�REPLIES
� LEAVING�YOU� TO�
RECEIVE� REPLIES�VIA�THE�"3EXX� PORT�AND�
THEN� RESPOND�TO�THEM�

0NCE�YOU�VE� INSTALLED� -%04�	SEE�
THE� �4ETTING�UP� -%04�� BOX

�YOU� ARE�
READY�TO�GO�

.-02��,"�*#+-,
5HE�FIRST�STEP� IN�CODING�AN�"3EXX��
COMPATIBLE� APPLICATION� IS� ADDING�TO�
YOUR�".04� PROGRAM� AN�"3EXX�PORT�
THAT�WILL� ALLOW�OTHER�PROGRAMS�TO�
ACCESS�YOUR�PROGRAM�� -%04�MAKES�
TH IS�VERY�SIMPLE�THANKS� TO�A�VERY�
HANDY�COMMAND�CALLED�-3EXX�.AKE�
)OST	i PORTNAME�
��5HIS� COMMAND� IS�
VERY�SIMPLE�TO �USE�� *F
� FOR�EXAMPLE
�
YOU�WANTED�TO� CREATE�AN�"3EXX�
MESSAGE� PORT�CALLED� '3&%
� ALL� YOU�D�
NEED� IS� THE� FOLLOWING� LINES�OF�CODE�

35##%33���,2DWW�-@JR�
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ONQS��
%MC
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5HERE�ARE�A�COUPLE�OF�THINGS�WORTH�
MENTIONING� REGARDING�THE�ABOVE� LINES�
OF�CODE�� *F�YOU� LOOK�VERY�CLOSELY�AT�
THE�NAME�THAT�WEhVE�GIVEN� OUR�PORT�
WHEN�THE�-3EXX�.AKE�)OST	
�
COMMAND� IS�FIRST�CALLED
� YOUh LL� NOTICE�
THAT�$)3�	�
� IS� APPENDED�ON�TO� THE�
END�OF�THE� PORT�NAME��5HIS� IS�VERY�
IMPORTANT
� AS�ALL� MESSAGES�AND�
PORTNAMES�MUST�BE�NULL� TERMINATED�
BY�APPENDING�A�$HR�	�
� CHARACTER�TO�
THE�END�OF�EACH� STRING�� *F�YOU� ATTEMPT�
TO �CREATE�A�MESSAGE� PORT�OR�SEND�A�
MESSAGE�VIA� A�MESSAGE� PORT�WITHOUT

NULL� TERM INATING�THE� STRING
� YOU� COULD�
CRASH�THE�"MIGA�

*ThS�ALSO�WORTH� NOTING�HOW�THE�
-3EXX�.AKE�)OST	
�COMMAND�
RETURNS�A�VALUE�WHICH
� IN� THE� CASE�OF�
OUR�DEMONSTRATION� LISTING
� IS� PLACED�
INTO�A�VARIABLE�CALLED�46$$&44��"S�
ANY�PROFESSIONAL� PROGRAMMER�WILL� TELL�
YOU
� IT hS�VITALLY� IMPORTANT�THAT�YOU�
CHECK�TO�MAKE� SURE�THAT�A� PORT�HAS�
BEEN�SUCCESSFULLY�OPENED�� "LTHOUGH�
IT� IS� UNLIKELY�THAT�THE�PORT�WON�T�BE�
OPENED
� IT� IS� STILL� POSSIBLE��5HE�MOST�
COMMON�CAUSE�OF�SUCH� AN�ERROR� IS�
THA T�YOUhVE�ATTEMPTED�TO� CREATE� AN�
"3EXX�MESSAGE� PORT�USING�THE� SAME�
NAME�AS�AN�EXISTING�PORT�� :OU�
COULDNhT
� FOR�EXAMPLE
� CREATE�A�
MESSAGE� PORT�CALLED�"%1RO�WHEN� A�
COPY�OF�"4%(�S�"RT�%EPARTMENT�
1ROFESSIONAL�WAS� RUNNING��$HECKING�
TO� SEE�WHETHER�THE� PORT�SUCCESSFULLY�
OPENED� IS�VERY�SIMPLE�� *F�THE� RETURN�
VALUE� IS�DIFFERENT�FROM�ZERO�THE� PORT�
WAS�SUCCESSFULLY�OPENED
� OTHERWISE�
SOMETHING�WENT�WRONG�AND�YOUR�
PROGRAM�SHOULD� PROCEED� NO�FURTHER�

#EFORE�WE�GET�TOO�BOGGED�DOWN�
IN�CODE
� I T hS�WORTH�MENTIONING�THAT�
IT hS�EQUALLY� IMPORTANT�THAT�YOU� CLOSE�
AN�"3EXX�PORT�ONCE�YOUR�PROGRAM� HAS�
FINISHED� RUNNING�� *F�YOU�JU S T�QUIT�FROM�
YOUR�".04�PROGRAM�WITHOUT�CLOSING�
THE�MESSAGE� PORT
� VERY�VALUABLE�
MEMORY�CAN�BE�WASTED� AS�THE�
MEMORY�ALLOCATED�TO�YOUR�MESSAGE�
PORT�WILL� NOT�BE� FREED�� $LOSING�A�
MESSAGE� PORT� IS�EVEN� EASIER�THAN�
OPENING�ONE��"LL� YOU� NEED�TO�DO� IS�TO�
CALL� THE�-3EXX�3EMOVE�)OST�
COMMAND�� /O� PARAMETERS�
WHATSOEVER�ARE� REQUIRED
�JU S T�ADD�THE�
LINE�TO�THE�END� OF�YOUR�PROGRAM�AND

".*("�4)011&3�l �*446&����l �"13*-�����



3 U N N I N G � S C R I P T � 4 � ) . 0 4 3 E X X % E N O � 3 & 9 9

. E S S A G E � �� � � ) & - - 0 � '30. � " 3 & 9 9 �

. E S S A G E � � � � � - % 0 4 � * 4 � 8 0 / % & ' 6 -

. E S S A G E � � � � � " . *( " � 4 ) 0 1 1 & 3

. E S S A G E � � � � � + 3 4 0 / � ) 0 - # 0 3 /

. E S S A G E � � � � � ( & 0 3 ( */ F L � # 3 0 6 /

. E S S A G E � � � � � 3. 04 � 1 3 0 ' & 4 4 *0 / 3 -

. E S S A G E � � � � � 6 - 5 * . " 5 & � 3.04

. E S S A G E � � � � � 5 ) * 4 � $ 0. . "/% � 8 )4 � 4 & / 5

. E S S A G E � � � � � 50 � 3.04 � # : � " 3 & 9 9

. E S S A G E � � � � � � $ - & 7 & 3 � & ) �

. E S S A G E � � � � � � - % 0 4 � $ " / � # & � ' 0 6 / % � 0/

. E S S A G E � � � � � � 5 ) * 4 � . 0 / 5 ) 4 � $ 0 7 & 3 % * 4 , �

" L L � M E S S A G E S � R E C E I V E D � � � �� �� �

" FTER�OPENING�THE�SCRIP T�FILE 
� EACH�LINE�IS�READ�FROM�THE�"3EXX�PORT�BY�".04�

-%04�WILL� DO� THE� REST�

0#!#'4',%�+#11�%#1
/OW�THAT�YOUhVE�MANAGED�TO�OPEN�
YOUR�"3EXX�PORT
�YOU�CAN� START�USING�
IT�� *F�YOUhRE�WRITING�AN�APPLICATION� THAT�
CAN� BE� CONTROLLED�EXTERNALLY
� THE�
MOST� IMPORTANT�FEATURE�THAT�YOU�WILL�
NEED�TO�ADD� IS�THE�ABILITY�TO � READ�
MESSAGES�FROM�YOUR�"3EXX�PORT�
0NCE�AGAIN
� -%04�SIMPLIFIES�THIS�
THANKS�TO�A�COMMAND�CALLED�-3EXX�
(ET�.SG	8"*5
��5HE� BEST�WAY�TO�
UNDERSTAND�THIS� COMMAND� IS�TO� SEE�
IT� IN� THE�CONTEXT�OF�A� REAL� PROGRAM�
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5HE� FIRST�PART�O F�THIS� PROGRAM� IS�
EXACTLY�THE� SAME�AS� THE�CODE�WE�
COVERED� ABOVE��"LL� IT�DOES� IS�TO�
ATTEMPT�TO�OPEN�AN�"3EXX�MESSAGE�
PORT�AND
� IF�SUCCESSFUL
� THE� PROGRAM

CONTINUES��5HE� REAL�WORK
� HOWEVER
� IS�
DONE�WITHIN� A� SHORT�3EPEAT���6NTIL�
LOOP�THAT� IS� PERFORMED� UNTIL� THE�STRING�
VARIABLE�.4(��CONTAINS�THE� STRING�
-3EXX0��5HIS�COMMAND�CAN�EITHER�
BE� SENT� BY�THE� USER�FROM�THE�4HELL� OR�
FROM� ANOTHER�APPLICATION
� OR� IT� IS�
AUTOMATICALLY�SENT�TO�YOUR�PROGRAMhS�
MESSAGE�PORT�ON� COMPLETION� OF�A�
SCRIPT�FILE�� -%04�INCLUDES�A�
COMMAND�DESIGNED� SPECIFICALLY�FOR�
HANDLING�SCRIPTS
� BUT�MORE�ON�THAT�
LATER�

*NSIDE�THE� LOOP
� THE� PROGRAM�FIRST�
O F�ALL� ATTEMPTS�TO� READ� A�MESSAGE�
WHICH� HAS� BEEN�SENT�TO�OUR�
PROGRAMhS�"3EXX�PORT�� *F�A�MESSAGE�
HASNhT � BEEN�SENT
� THE�STRING�VARIABLE�
.4(��WILL� CONTAIN� NOTHING�� *F�IT�HAS
�
IT�WILL� EITHER�CONTAIN� A�COMMAND�
WHICH� HAS�BEEN� SENT�TO�OUR�SCRIPT�OR�
THE� STRING�-3EXX0�� *ThS�WORTH� NOTING�
THAT�THE�-REXX�(ET�.SG	
� COMMAND�
DOES�HAVE�A�SINGLE� PARAMETER�WITHIN�
THE� SET�O F�BRACKETS�� 5HIS� PARAMETER�
CAN� BE�ONE�OF�TWO�VALUES�� *F�YOU� PASS�
A�VALUE�OF�ZERO
� THE�PROGRAM�WILL�
CONTINUE�TO� LOOP� REGARDLESS�OF�
WHETHER�A�COMMAND� HAS�BEEN�SENT�
TO�OUR�MESSAGE� PORT�� *F�YOU� PASS�A�
VALUE�OF�ONE
� HOWEVER
� THE�-REXX�(ET�
.SG	
�COMMAND�WILL�WAIT�UNTIL� A�
MESSAGE� IS� PASSED� BEFORE�
CONTINUING�� *T� IS� A�BIT� LIKE� HANDLING�
THE� *%$.1�MESSAGES�THAT� *NTUITION�
PROGRAMMERS� HAVE�TO�DEAL�WITH�

+#11�%#�',���.�!)#2
8ITH� THE�MESSAGE� READ�FROM�THE�
MESSAGE� PORT
� THE�PROGRAM�ENTERS�A�
SMALL� *'���5HEN�CONSTRUCTION�WHICH�
CHECKS�TO�SEE�WHETHER�A�VALID�
MESSAGE�WAS� RECEIVED�� *F�EITHER�AN�
EMPTY�STRING�OR�THE� STRING�-3EXX0�
WAS� RECEIVED
� TH IS� SECTION�OF�CODE� IS�
IGNORED�� *F�A�MESSAGE�WAS� RECEIVED
�
THE� PROGRAM�DISPLAYS� IT�ON�THE�
SCREEN�� $LEARLY
� IF�YOU�WERE�WRITING�AN�
APPLICATION
� YOUR�PROGRAM�WOULD�JUMP

TO�A� ROUTINE�THAT�HANDLED� THE�TASK�OF�
INTERPRETING�THAT�COMMAND�

*F�YOU�WERE� LOOKING�VERY�CLOSELY
�
YOU�MAY�HAVE�NOTICED�THAT�A�NEW
� NOT�
YET�COVERED� COMMAND
� CRAFTILY�CREPT�
INTO�OUR�PROGRAM�� -REXX�3EPLY��5HIS�
COMMAND
� NOT�SURPRISINGLY
� IS�USED�
TO� REPLY�TO� A�COMMAND�SENT�TO �OUR�
PROGRAM��"LTHOUGH�YOU�MAY�WELL� BE�
WONDERING�WHY�TH IS� IS� NECESSARY
� IT� IS�
VERY� IMPORTANT�TO� LET�"3EXX�KNOW�THAT�
OUR�PROGRAM� HAS� SAFELY�RECEIVED� AND�
UNDERSTOOD�THE�COMMAND�THAT�HAS�
BEEN� SENT�� *F�YOU�DONhT � REPLY�TO�
MESSAGES
�"3EXX�WON�T� KNOW�
WHETHER�TO� PERFORM�THE�NEXT� LINE� IN� A�
SCRIPT
� OR�SEND�FURTHER�COMMANDS�

5HE�-REXX�3EPLY�COMMAND�
ACCEPTS� THREE� PARAMETERS�� A� RETURN�
STRING�AND�TWO� RETURN�VALUES��5HE�
RETURN� STRING�CAN� BE�ANYTHING�YOU� LIKE�
	AS� LONG�AS� IT� IS� NULL� TERMINATED
�� *T� IS�
PARTICULARLY�USEFUL�WHEN�YOUhRE�WRITING�
A� PROGRAM� THAT�CAN� FEED� INFORMATION�
BACK�TO�THE�SCRIPT�THAT� IS� CONTROLLING�
IT�� 4AY
� FOR�EXAMPLE
� YOU�WROTE�AN

".04� PROGRAM�THAT�SOLVED�
ANAGRAMS��:OU� COULD� THEN� USE�THE�
RETURN� STRING�TO� SEND�THE�COMPLETED�
ANAGRAM� BACK�TO�THE�"3EXX�SCRIPT�
THAT�WAS� CALLING� IT�� 5HE� TWO� RETURN�
VALUES�ALLOW�YOU�TO�PASS� RETURN�
CODES� BACK�TO� A�SCRIPT�TOO� 	A�VALUE�OF�
MINUS�ONE� IF�THE�COMMAND�WAS�
UNSUCCESSFUL
� FOR�EXAMPLE
�

$ONSEQUENTLY
�WHEN�THE�STRING�
VARIABLE�.4(4�CONTAINS�-3EXX0
� THE�
PROGRAM�BREAKS� FROM�THE� LOOP�AND�
THEN�CLOSES�OUR�"3EXX�PORT�AND�QUITS��
#ELIEVE� IT�OR�NOT
� BUT�YOUhVE�JUST�
WRITTEN� YOUR�FIRST�"3EXX�COMPATIBLE�
APPLICATION� IN�".04�

,#62�2'+#
*F�ALL� THIS� PROGRAMMING�HASN�T�
STIMULATED�YOUR�BRAIN� CELLS�ENOUGH
�
WE�WILL� BE� RETURNING�TO�THE�SUBJECT�OF�
-%04�� "3EXX�COMMANDS� NEXT�TIME��
8E�WILL� TAKE�A�MORE�DETAILED� LOOK�AT�
HOW�TO�APPLY�ALL� THE� INTRICATE�THEORY�
WE� HAVE�COVERED� IN� TH IS�MONTHhS�
ISSUE�TO�A�FULLY�WORKING�UTILITY��!"

1#,"',%�+#11�%#1
8ITH� -%04� INSTALLED�ON�YOUR�COPY�OF�".04
� YOUhRE�
NOT�JU S T� RESTRICTED�TO � RECEIVING�COMMANDS�FROM�
OTHER�APPLICATIONS
� YOU� CAN�GIVE� THEM� A�TASTE�OF�
THEIR�OWN�MEDICINE� BY�SENDING�THEM�MESSAGES��
5HIS� IS� AMAZINGLY�SIMPLE�AS�WELL� THANKS�TO�THE�
-REXX�4END�.SG	
�COMMAND�� *T�HAS�THE�FOLLOWING�
FORMAT�

35##%33����,QDWW�3DMC4��
-RF	�0/24.!-%�
�-%33!'%�
2%35,4


5HE�1035/".&�PARAMETER�SIMPLY�TE LLS�".04�AND�
"3EXX�WHICH�"3EXX�PORT�THE�COMMAND� IS� TO�BE�
SENT�TO�� *F
� FOR�EXAMPLE
� YOU�WANTED�TO�SEND� A�
COMMAND�TO�"RT�%EPARTMENT�1ROFESSIONAL
� THEN�
THE�MESSAGE�PORT�NAME�WOULD� BE� g"%1ROh �� 0NCE�
YOUhVE� TOLD�"3EXX�THE� NAME�OF�THE� PORT�THE�
MESSAGE� IS�TO �BE�SENT�TO
� YOU� CAN�SEND�THE�
MESSAGE� ITSE LF�AS�A�STRING�CONTAINED� BETWEEN

SPEECH�MARKS�� i -OAD� g%'0�.Y1ICTUREj 
�FOR�
EXAMPLE�� 'INALLY
� THE�3&46-5�PARAMETER�SIMPLY�
TE LLS�".04�WHETHER�TO �ACCEPT�A� RETURN�CODE�FROM�
THE�APPLICATION�THAT� IS�SENDING�THE�MESSAGE�� *F�
YOU� PASS�A�VALUE�OF�ZERO
� THE�STRING�VARIABLE�
46$$&44��WILL� ALWAYS�BE�EMPTY�

*T� IS� ALSO�WORTH� NOTING�THE� IMPORTANCE�OF�BOTH�
THE�MESSAGE� PORT�NAME�AND�THE�MESSAGE�YOU� ARE�
SENDING�BEING�NULL� TERMINATED� BY�APPENDING�
$HR�	�
� TO�THE�END�OF�EACH�

"NOTHER�COMMAND�WORTH� A�MENTION� IS�-REXX�
&XECUTE	
�WHICH� ALLOWS�YOU�TO� RUN� AN�"3EXX�SCRIPT�
CONTROLLING�YOUR�PROGRAM�FROM�WITHIN� THE�PROGRAM�
ITSELF��5HIS�CAN� BE�VERY�USEFUL�WHEN�YOUR�PROGRAM�
IS� PARTICULARLY�COMPLEX�� *T�WILL� ALLOW�USERS�TO�WRITE�
"3EXX�MACROS
�MUCH� ALONG�THE�SAME� LINES�AS�
1ROFESSIONAL� 1AGEhS� �(ENIESh� THAT�AUTOMATE�
OPERATIONS�WITHOUT�HAVING�TO� RESORT�TO� RUNNING�AN�
"3EXX�SCRIPT�FROM�THE�4HELL��"LL�YOU� NEED�TO�DO� IS

TO� PLACE�THE�FILENAME�OF�THE�"3EXX�SCRIPT�THA T�YOU�
WISH�TO�EXECUTE�WITHIN� THE�CLOSED�BRACKETS�AND�
".04�WILL� TRY� ITS�BEST�TO� RUN� THE� SCRIPT��5HE�-REXX�
&XECUTE	
�COMMAND�WILL� RETURN�ONE�OF�TWO�
POSSIBLE�VALUES�� *ThS�ZERO� IF�".04�FAILED� TO�FIND�OR�
RUN�THE� SCRIPT�AND�ONE� IF�EVERYTHING�WENT�ACCORDING�
TO� PLANS�� *T hS�WORTH�MENTIONING�ONCE� AGAIN�THAT�
THE�FILENAME�OF�THE� SCRIPT�THA T�YOUhRE�TRYING�TO� RUN�
MUST�BE�NULL� TERMINATED�

0NCE�THE�SCRIPT�HAS�BEEN� LOADED
� IT� IS�DOWN�TO�
YOU�TO� READ�EACH� LINE� INTO�YOUR�PROGRAM
� USING�THE�
-REXX�(ET�.SG	
�COMMAND�THAT�WE�COVERED�
EARLIER�� *N�ORDER�TO�DETECT�WHEN� THE�SCRIPT�HAS� RUN�
ITS�COURSE
�"3EXX�WILL� AUTOMATICALLY�TRANSFER�THE�
STRING�-3EXX0� INTO�THE� STRING�VARIABLE�THAT�
RECEIVES� THE�COMMANDS��"�WORD�OF�WARNING�� %O�
NOT�REPLY�TO �TH IS�&0'�	END� OF�FILE
� SIGNAL�� *F�YOU� DO
�
YOUR�PROGRAM� IS� LIABLE� TO�COME�CRASHING�DOWN�
AROUND�YOUR�EARS

".*("�4)011&3�l �*446&����l �"13*-� ����
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HE�"MI#ASE�DATABASE� IS�A�
TYPICAL�EXAMPLE�OF�AN�
APPLICATION�THA ThS�GROWN�
FROM�A�SIMPLE�4HAREWARE�

EFFORT
� PASSED�BRIEFLY�THROUGH�
-ICENCEWARE�AND�FINALLY�BLOOMED�AS

#&(*//&34

8HAT�USE�IS�A�DATABASE 
"�DATABASE� IS�AN� APPLICATION�
PROGRAM�USED�TO� STORE� INFORMATION� IN�
AN�EASY�TO�DIGEST�FORMAT��5YPICALLY�
THEYhRE� USED�TO�STORE�MANY� RECORDS
�
ALL� RELATING�TO �A�SINGLE�SUBJECT�
5YPICAL� EXAMPLES� INCLUDE�A� RECORD�
COLLECTION
� TELEPHONE�DIRECTORY
�
COOKERY�BOOK
� YOU� NAME� IT�

)OW�MUCH�INFORMATION�CAN�BE�
STORED 
5HIS�DEPENDS�ON�HOW�THE�DATABASE�
STORES� ITS� INFORMATION��5HE�SIMPLER�
	CHEAPER
�APPLICATIONS� TEND�TO � LOAD�
THE�ENTIRE�BASE� INTO�MEMORY�� 4UCH�
DESIGNS�ARE� LIMITED�TO�THE� SIZE�OF�
INDIVIDUAL� RECORDS�AND�THE�AMOUNT�OF�
3".�FITTED�� .ORE�POWERFUL�
APPLICATIONS�USE�A�DISK�BASED�FILING�
SYSTEM�AND�THESE� ARE�USUALLY�ONLY�
LIMITED� TO �THE�AMOUNT�OF�DISK�SPACE�
AVAILABLE��"N� UPPER�LIM IT�O F��� 
����
RECORDS� IS� NOT�UNCOMMON�AND���
BILLION� IS�QUITE�FEASIBLE�

/OT�EVERYONE�NEEDS�TH IS� SORT�OF�
POWER�THOUGH�� 'OR� INSTANCE
� THE�
ENTIRE� READERSHIP�FOR�SOME�COMPUTER�
MAGAZINES�CAN�BE� STORED� IN�UNDER
�� 
���� RECORDS�� )OME�APPLICATIONS
�
SUCH� AS�A�VIDEO�DATABASE�OR�PHONE�
BOOK
� ARE�UNLIKELY�TO �GROW�BEYOND� A�
FEW�HUNDRED�ENTRIES�

%O�*�NEED�A�RELATIONAL�DATABASE 
5HIS� IS�ONE�QUESTION� THAT�COMES�UP�
TIME� AFTER�TIME�AND� IF�YOU� NEED�TO�
ASK
� YOU� PROBABLY�DONhT��"�RELATIONAL�
DATABASE� IS�AN�ADAPTATION�OF�THE�
CLASSIC�FLAT�FILE�DATABASE� AND� ITS�
PRIMARY�FEATURE� IS�THE�ABILITY�TO�
CROSS�REFERENCE�AND� PROCESS�DATA�
BETWEEN�TWO�OR�MORE�FILES�� (ENERALLY�
SPEAKING
�YOU�HAVE�A�SINGLE�MASTER�
FILE� AND�ONE�OR�MORE� SLAVE�FILES�
WHICH�THE�MASTER�ACCESSES�

5HE� IDEA� IS�THA T�THE� SLAVE�FILES�
CONTAIN�DATA�THAT� RARELY�OR�NEVER�
CHANGES�� PRICES
� ADDRESSES
�
TELEPHONE�NUMBERS�AND� SO�ON��5HIS�
PERMANENT�DATA�CAN�BE�ACCESSED�
MANY�TIMES�BY�THE�MASTER�FILE�AND�
ONLY�NEEDS�TO�BE�STORED�ON�DISK�
ONCE��5HE�UPSHOT�OF�ALL� THIS� IS� A

A�COMMERCIAL�PRODUCT
�ALBEIT�
THROUGH�THE�SELF�PUBLISHING�ROUTE��
* T hS�BEEN�DEVELOPED�USING�".04
�
WHICH�PROMISES�A� LOT
� BUT� *�WANT�TO�
HAVE�A�CLOSER�LOOK�AT�HOW�MUCH� IT�
REALLY�DELIVERS�

+5"35++3*�I [
GREAT�SAVING� IN�DISK�STORAGE�

SPACE��5HE�DOWN� SIDE�OF�IT�IS�THAT�
THE�DATABASE� IS�CONSIDERABLY�MORE�
COMPLEX�TO�DEFINE�AND�A� LOT�MORE�
WORK� IS� INVOLVED� IN� SETTING� IT�UP�

8HAT�IS�AN�INDEX 
1UT�SIMPLY
� AN� INDEX� IS�A�SORTED� LIST�
OF�THE� RECORDS� IN�THE�DATABASE�� .ORE�
ACCURATELY
� AN� INDEX� IS� USED�TO�
DETERMINE�THE�ORDER� IN�WHICH� THE�
RECORDS�ARE�DISPLAYED�AND�ENABLE�A�
VERY�FAST� RETRIEVAL� O F�ANY�SINGLE�ONE�

3ECORDS�ARE� USUALLY�STORED�ON�
THE�DISK� IN� A�NATURAL� ORDER
� THAT� IS� IN�
THE�ORDER�THEY�WERE�ENTERED�� #UT�
LOOK�AT�A�TELEPHONE�DIRECTORY�� IT�S �
SORTED�BY�SURNAME
� THE�"ARDVARKS�AT�
THE�START�AND�THE�;ENS�AT�THE�END��
'INDING�ANY�PARTICULAR�ONE� IS�EASY� IN�
TH IS� SCHEME�OF�THINGS
� BUT� IF�ENTRIES�
	RECORDS
�WERE�NOT�PRESENTED� LIKE�
THIS
� FINDING�WHAT�YOU�WANTED�WOULD�
BE�A�NIGHTMARE�� 	*ThS� SURPRISING�HOW�
FEW�COMMERCIAL� FLAT�FILE�DATABASES�
SUPPORT� INDEXING��5HE�TECHNIQUES�
INVOLVED� ARE� INCREDIBLY�SIMPLE�

4INCE�THE� INDEX�VALUES�ARE�
CALCULATED� INTERNALLY
� FROM� A�FIE LD hS�
CONTENTS
� FINDING�A� RECORD� IS�A�
SIMPLE�MATTER�OF�ENTERING�A�KEY�
VALUE� 	A�SURNAME
� FOR�INSTANCE
��5HIS�
VALUE� IS�THEN�USED�TO� LOOK�UP�THE�
NATURAL� RECORD� NUMBER�AND�DISPLAY�
IT�� 4IMPLE�

* F �A�DATABASE�DOESNhT �SUPPORT�
INDEXES
�HOW�CAN�*�FIND�RECORDS 
5HIS� IS�VERY�DEPENDENT�ON�THE�
DATABASE��.OST�WILL� ALLOW�YOU�TO�SORT�
THE� RECORDS� IN�MEMORY�OR�PROVIDE�
SOME� KIND�OF�WILDCARD�SEARCH��5WO�
THINGS�COMES�TO� LIGHT�HERE�� *NTERNAL�
SORTING� IS�ALWAYS�SLOW�BECAUSE�
THEREhS�A� LOT�O F�WORK� INVOLVED�
SWAPPING�RECORDS�� THE�SORT� IS� ALSO�
ONLY�GOOD�FOR�THE� CURRENT�RECORDS��
*NDEXES�CAN� BE�UPDATED�
AUTOMATICALLY�	AND�QUICKLY
� EVERY�
TIME�A� NEW�RECORD� IS�ADDED�AND�
MANY�CAN�BE�ATTACHED�TO�A�SINGLE�
FILE�� *NDEXING� IS� REALLY�THE� PREFERRED�
SOLUTION�AND� A� LACK�O F�IT� IS� A�MAJOR�
SHORTCOMING� IN� ANY�DATABASE�

.Y�FIRST� IMPRESSIONS�OF�"MI#ASE�
CREATED�MIXED�FEELINGS�� *T�S�A� SIMPLE�
MEMORY�BASED
� FLAT�FILE� SYSTEM�WITH� A�
LIMITED�GRAPHICAL� FRONT�END�� 4TRANGELY�
ENOUGH
� ALTHOUGH� A�GOOD�
COMPLEMENT�OF�MENUS�ARE� SUPPLIED
�
FUNCTIONS�SUCH�AS�0PEN�'ILE�AND�/EW�
'ILE�CANNOT�BE�ACCESSED�FROM�THERE��
*NSTEAD
� THE�NEW�USER� IS� LEFT�
FLOUNDERING�WITH� A� ROW�OF�*NTELICONS
�
A�CATCHY�NAME�FOR�SOME� BADLY�
DESIGNED� ICONS� RANGED� ACROSS�THE�
TOP�OF�THE� SCREEN��5HE� REAL� PROBLEM�
WITH� THESE� IS� SIZE�� THEYhRE�SIMPLY�TOO�
SMALL� FOR�SHORT�SIGHTED�JOURNOS� LIKE�
ME�AND�TOTALLY�HOPELESS�ON� A�
DOMESTIC� TELEVISION�

4IMILARLY
�WHEN�THE�PROGRAM� IS�
FIRST�STARTED
� IT�ASKS�HOW�MANY�FIELDS�
ARE�GOING�TO� BE�USED��5HIS� IS� CLEARLY�A�
MEMORY�ALLOCATION� FEATURE�THAT�THE�
USER�SHOULD� NOT�HAVE�TO�BOTHER�WITH��
0NE�7ISION� SUGGEST�THAT�WITH� SIX�
FIELDS
� A�TOTAL� OF��� 
��� � RECORDS�
SHOULD�BE� POSSIBLE��8ITH�THE�
MAXIMUM� LIM IT�O F���� FIELDS�TH IS� IS�
REDUCED�TO�JUS T�� 
�����0BJECTIVELY�
SPEAKING
� TH IS�SHOULD� BE� SUFFICIENT�
FOR�MOST�HOME�USERS
� BUT� *�WONDER�
HOW�REALISTIC�THIS� LIM IT� IS
� GIVEN�THE�
PECULIARITIES�OF�#"4*$�

"MI#ASE�SPLITS�THE�FILE�DEFINITION�
	THREE�FIELD� TYPES� ARE� SUPPORTED
� AND�
DATABASE�ENGINE�BETWEEN�TWO�
PROGRAMS�� 2UITE�WHY�TH IS� HAS�BEEN�
DONE� IS� NOT�CLEAR
� BUT� IT�WORKS�FOR�
SOME�PEOPLE��0NCE� THE�DEFINITION� HAS�
BEEN� SUPPLIED
� IT� IS� SAVED�TO�A�SINGLE�
DISK�� *T�ONLY�SUPPORTS�A�SINGLE� FILE� FOR�
EACH�DISK�

&NTERING�DATA� 	A� LOUSY�JOB�AT�THE�
BEST�OF�TIMES
� IS�QUITE� SIMPLE
� BUT�
YOU� HAVE�TO�ENTER�4501� IN�THE� FIRST�
FIELD� DEFINITION� TO� RETURN� TO�VIEW�
MODE�� 0NCE�DONE�THE� FILE� CAN� BE�
SAVED
� SORTED� AND�MANIPULATED� IN� A�
NUMBER�OF�WAYS
� NONE�OF�WHICH� ARE�
PARTICULARLY�NEW�OR�OUTSTANDING��5HE�
ADDITION�OF�MATHEMATICS�MODE� IS� A�
NICE�THOUGHT
� BUT�THE� LIMITED� NUMERIC�
FIELDS� HARDLY�WARRANT� IT�

!-,!*31'-,
0NCE�AGAIN
� THE�".04� LIM ITATIONS�
REAR�UP�AND�BITE�ME� LIKE� SOME� PLAGUE�
DOG�IN�A�COUNTIY�PARK�� (IVING�AN�
INEXPERIENCED� #"4*$� PROGRAMMER�A�
TOOL� LIKE�".04�1ROFESSIONAL� IS� LIKE�
HOLDING�TARGET�PRACTICE� IN� A�
GREENHOUSE��"LTHOUGH� *� HAVE�SEEN�
MANY�WORTHY�EFFORTS
� AND�"MI#ASE� IS�
ONE
� NOTHING�REALLY�SHINES��"�CLASSIC�
EXAMPLE� FROM�MANY�#"4*$�MANUALS�
SHOWS�A�DATABASE�FORMED�USING�A

MEMORY�ARRAY�� /OT�SURPRISINGLY
� A� LOT�
OF�DATABASE�APPLICATIONS�GET�
DEVELOPED� USING�EXACTLY�THAT�
PRINCIPLE�

5HOSE� IDEAS�DATE�BACK�TO�THE�
DAYS�WHEN�MICROS� USED�CASSETTE�
TAPE�AND�SHOULD� HAVE�BEEN� PUT�OUT�
TO� PASTURE� LONG�AGO
� ALONG�WITH�THE�
IN�MEMORY�BUBBLE� SORTS� AND�THE� REST�
O F�THEM��"LTHOUGH�THE� PROGRAMMERS�
MUST�SHARE� SOME�OF�THE� BLAME
�
PEOPLE�TEACHING�THEM�THESE�
OUTMODED� PRINCIPLES�MUST�GET�UP�TO�
SPEED�� 6NLESS�THIS�OCCURS
� LOW�COST
�
PROFESSIONAL� QUALITY�SOFTWARE� IS�GOING�
TO�DIE�WITH� ITS�BOOTS�ON��"MI#ASE� IS�A�
REASONABLE�ATTEMPT
� BUT�THE�ENGINE�
IS�WEAK�AND�THA T�S �WHAT�COUNTS�AT�
THE�END�OF�THE�DAY��!"

1&-..',%� *'12
�IE =OA���?KOPO�Z��
'ROM��0NE�7ISION�4OFTWARE
� ��� -AUREL
%RIVE
�5ILEHURST
� 3EADING
� R ������� Z �
#ERKSHIRE�3(�� �%:� �

!&#!)-32 �
.0-"3!2�,�+#

1OWER
l l l O O O O O O O
/OT�VERY�POWERFUL�� 5HE�MEMORY�BASED�
SYSTEM� IS�SADLY� LIMITED�TO�A�FEW�
THOUSAND� RECORDS�

'UNCTIONS
l l l l l O O O O O
"NOTHER� LIMITATION�OF��A =�5G9 � IS�THE�
FACT�THAT�THE�FUNCTIONS�ARE� RESTRICTED�TO�
SEARCH� AND�SIMPLE� REPORTING�

%OCUMENTATION
l l l l l l O O O O
5HEREhS�A� LOT�OF�IT
� BUT�IThS�SUPPLIED�ON�
DISK
� NO�PRINTED�MANUAL�

&ASE�OF�6SE
Z Z Z Z Z Z - - - -
*T� IS�EASY�TO�GET�STARTED�AND�VERY�SIMPLE�
TO�MAINTAIN�

7ALUE�FOR�.ONEY
l l l � � � � � � � � �
'OR�THIS�MONEY�*hD�EXPECT�AT� LEAST�A�
PRINTED�MANUAL�

-RAN=HH� N=PEJC�
Z Z Z Z Z Z - - - -
"�TYPICAL�EXAMPLE�OF�AN�APPLICATION�
THAT�S�GROWN�FROM�A�SIMPLE�SHAREWARE�
EFFORT�� *T�S�NO�DOUBT�PROMISING
� BUT�IT�
HAS�A� LONG�WAY�TO�GO�

".*("�4)011&3�l �*446&����l �"13*-������ ? *
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-ST�#YTE� I �
-XXX�XXXX� �

*� I

SHOWS�THAT�MORE�B
�
SRE�TO�FOLLOW

�ND� #YTE����� NhTH� #YTE�
�XXXXXXX���� 0XXX�XXXX

P
SHOWS�THAT�THIS� IS�THE� LAST�BYTE�OF�
THE� NUMBER

TES

+
IDI�FILE�PLAYER�PROGRAMS�
HAVE�ALWAYS�BEEN�RATHER�
THIN�ON�THE�GROUND� IN�THE�
1%�WORLD�� *hM�NOT�SURE�

WHY
� BUT� IT�MIGHT�HAVE�SOMETHING�TO�
DO�WITH�THE�FACT�THAT�SUCH�PROGRAMS�
NOT�ONLY�HAVE�TO�INTERPRET�	PARSE
�A�
FAIRLY�COMPLICATED�FILE�STRUCTURE
�
BUT
� EQUALLY�IMPORTANT
� THEY�HAVE�TO �
DO� IT�QUICKLY��5HIS�IS�NEEDED�
BECAUSE�A� LOT�OF�THE�INFORMATION�
EXTRACTED�FROM�THE�FILE�HAS�TO�BE�
DELIVERED�TO�THE�"MIGAhS�SERIAL�PORT�
WITH�PIN�POINT�TIMING�ACCURACY��5HIS�
MONTH� *�THOUGHT�*hD�DO�MY�BIT�TO �
GENERATE�SOME� INTEREST�IN�THIS�AREA�
BY�LOOKING�IN�DETAIL�AT�HOW�*�
PROGRAMMED�SUCH�A�UTILITY�

.IDI� FILES
� IN� CASE�YOU�DONhT �
KNOW
� HAVE�BEEN�AROUND�FOR�QUITE�A�
TIME� AND�THEIR�ORIGINAL� USE�WAS�TO�
PROVIDE�.IDI� SEQUENCE� PORTABILITY��
4ONGS�CREATED� USING�ONE�SEQUENCER�
PROGRAM�CAN
� IF�STORED� IN� .IDI� FILE�
FORMAT
� BE� READ� 	AND�THEREFORE�
EDITED
� BY�OTHER�SEQUENCERS�� .IDI�
FILES� THEN� PROVIDE�THE�SAME�SORT�OF�
PORTABILITY�BENEFITS�FOR�THE�MUSICIAN�
AS� *''�PICTURE� FILES�DO�FOR�THE�ARTIST�

"T�THIS� STAGE�YOU�MIGHT�BE�
WONDERING�WHY�CONVENTIONAL�
SEQUENCERS�ARENhT �SUITABLE�AS�.IDI�
FILE� PLAYERS�� *ThS� BECAUSE�.IDI�
SEQUENCER�PACKAGES�ARE�DESIGNED�
PRIMARILY�FOR�THE� CREATION� AND�EDITING�
OF�.IDI� SEQUENCES��8HILST�THEY�OFFER�
PLAYBACK�FACILITIES�AS� PART�AND� PARCEL�
O F�THIS� PROCESS
� THEY�USE�THEIR�OWN�
	PROPRIETARY
� DATA�FORMATS� INTERNALLY

AND� ARE�THEREFORE�NOT�USUALLY�GEARED�
UP�FOR�DIRECT� PLAYBACK�OF�.IDI� FILES�

5HIS� LACK�OF�DIRECT�.IDI� FILE�
PLAYING�SUPPORT�CAN� BE�A� PAIN��
4UPPOSE
� FOR�EXAMPLE
� YOU� HAVE�A�
LIBRARY�OF�SEQUENCES�AND�SONGS�
WHICH
� FOR�REASONS�OF�PORTABILITY
� YOU�
KEEP� IN� .IDI� FILE�FORM��5O� LISTEN�TO�
ANY�OF�THE�DATA
� YOUhD�HAVE�TO� LOAD� A�
SEQUENCER�AND�THEN� IMPORT�THE�
SEQUENCE�OR�SONG�BEFORE�YOU� COULD�
PLAY� IT��8HEN�YOUhVE�GOT�HUNDREDS�OF�
SONGS�OR�SEQUENCES
� THESE� IMPORT�
OPERATIONS�CAN�TAKE�A� LOT�O F�TIME��
"LTERNATIVELY
� ASK�ANY�MUSICIAN�WHO�
USES�A�.IDI� SEQUENCER�ON� LIVE�GIGS�
AND� HE�WILL� ALSO� CONFIRM�THAT�
SEQUENCERS� IN�GENERAL� ARE� NOT�GEARED�
FOR�EASE�OF�USE�AS� PLAYBACK�DEVICES��
5HEY�HAVE�TOO�MANY�CONTROLS� AND� ARE�
NOWADAYS� LARGE
� gMEMORY�HUNGRYh�
PROGRAMS� 	MEMORY�THAT�WITH� A�
SMALLER� PROGRAM�COULD� BE� USED�FOR�
STORING�3".�BASED
� AND�THEREFORE�
RAPIDLY�ACCESSED
� SEQUENCES
�
8HAThS� NEEDED� IN� THESE
� AND�MANY�
OTHER
� gPLAYBACK�ONLYh� SITUATIONS� IS�
SOME�SORT�OF�SMALL� UTILITY�THAT�CAN�
HANDLE�.IDI� FILES�DIRECTLY�� *�WAS� NEVER�
ABLE�TO �FIND�ONE�AND�SO
� TO �CUT�A� LONG�
STORY�SHORT
� *�WROTE�MY�OWN�

*T�SHOULD� BE�OBVIOUS�THAT�THE� KEY�
TO�WRITING�ANY�FILE� PROCESSING�UTILITY� IS�
TO �UNDERSTAND
� IN� DETAIL
� THE� RELEVANT�
FILE� FORMAT��5HIS�MEANS
� OF�COURSE
�
THAT�YOU�WILL� NEED�TO� KNOW�A� LITTLE�
ABOUT�.IDI� FILES� IN� ORDER�TO� APPRECIATE�
TH IS�MONTHhS� EXAMPLE�CODE�� 4O� HERE�
IT� IS� IN� A� NUTSHELL�

-4#04'#5�-$�2&#�
12�,"�0"�+'"'�$'*#�
1203!230#
"T�THE�HIGHEST� LEVEL
� .IDI� FILES�CONSIST�
OF�BLOCKS�OF�DATA�CALLED�CHUNKS�
&ACH� CHUNK�CONSISTS�OF�A���BYTE�
IDENTIFIER
� FOLLOWED� BY�A����BIT�
NUMBER�WHICH� PROVIDES�THE�BYTE��
LENGTH�OF�THE�DATA� HELD� IN�THE�CHUNK��
"T�THE� TIME�OF�WRITING
� ONLY�TWO�TYPES�
OF�CHUNKS�ARE�DEFINED��)EADER�
CHUNKS�WHICH� HAVE� A�.5HD� IDENTIFIER
�
AND� TRACK�CHUNKS�WHICH� HAVE�A�.5RK�
IDENTIFIER��5HE� IDEA�OF�FILES�CONSISTING�
OF� IDENTIFIABLE�CHUNKS�WHICH�MAY�BE�
USED� OR�SKIPPED
� IS�O F�COURSE�SIM ILAR�
TO�THAT�USED� BY�&LECTRONIC�"RThS� *''�
FORMAT��5HERE�ARE� HOWEVER�TWO�
IMPORTANT�DIFFERENCES�� 'IRST
� THE�.IDI�
FILE�ARRANGEMENT�DOESNhT �SUPPORT�THE�
IDEA�OF�NESTED� CHUNKS�� 4ECOND
� .IDI�
FILE�CHUNKS� ARE�NOT�PADDED�TO�AN

EVEN� NUMBER�OF�BYTES� AS� IS�THE�CASE�
WITH� *''�FILES�

.IDI� FILE� CHUNKS�CAN� BE�ARRANGED�
IN�THREE�WAYS�AND�TH IS� LEADS�TO�THREE�
TYPES�OF�FILES�
5YPE���FILES� CONTAIN�A�HEADER�CHUNK�
FOLLOWED� BY�A�SINGLE�TRACK�CHUNK��5HIS�
IS�THE�MOST�PORTABLE�OF�ALL�.IDI� FILE�
ARRANGEMENTS�AND� IS� USED�FOR�STORING�
A�SEQUENCE�OR�SONG�AS�A�SINGLE�
STREAM�OF�EVENTS�
5YPE���FILES� HAVE�A�DIFFERENT�USE�� �
THEY�ALLOW�MULTIPLE� SIMULTANEOUS�
TRACK�SEQUENCES�TO�BE�STORED�� 5YPE� ��
FILES�CONTAIN� A� HEADER�CHUNK�FOLLOWED�
BY�A�NUMBER�OF�SEPARATE�TRACK�
CHUNKS� INTENDED�TO� REPRESENT�TRACKS�
TO� BE� PLAYED� SIMULTANEOUSLY�
5YPE���FILES� ARE�DIFFERENT�AGAIN�
BECAUSE�THEYhVE�BEEN�DEVELOPED�TO�
ALLOW�SETS�OF� INDEPENDENT�SEQUENCES�
TO� BE�STORED�� "�SEQUENCER�MIGHT�SAVE�
THE� INDIVIDUAL� SEQUENCES� 	INTRO
�
VERSE
� BRIDGE�ETC�
�WHICH�MAKE�UP�A�
COMPLETE� SONG�AS�A�SINGLE� FORMAT���
TYPE�FILE�� 'OR�A�.IDI� FILE� PLAYER�
PROGRAM
� THE�MOST�CONVENIENT�FORMAT�
IS�THE�TYPE���ARRANGEMENT�

.5HD�HEADER�CHUNKS�ARE�ALWAYS�
THE� FIRST�CHUNK� IN�A�.*%*� FILE� AND
� LIKE�
ALL� .IDI� FILE� CHUNKS
� THEY�START�WITH�
THE� IDENTIFIER�FOLLOWED� BY�A����BIT�
CHUNK�SIZE�VALUE�� )EADER�CHUNKS�
CURRENTLY�HAVE� SIX� BYTES�OF�DATA��5HE�
FIRST�WORD�GIVES� THE�FILE� FORMAT�OR�TYPE�
	�
� �
� OR��

� THE�SECOND�TE LLS�YOU� HOW�
MANY�TRACK�CHUNKS�THERE�ARE�PRESENT�
IN� THE�FILE
� AND�THE� LAST��� BYTES�
CONTAINS�THE� ALL� IMPORTANT�
TIM ING�DIVISION� INFORMATION�

25-�'+.-02�,2�+#2��#4#,21
%ESCRIPTION� 5YPE�	)EX
 -ENGTH %ETAILS
&ND�0F�5RACK� �' � 5HIS�EVENT�.645�BE� USED�SO�THAT�

AN� EXACT�ENDING�POINT�CAN� BE�
SPECIFIED� FOR�A� TRACK�� *ThS� USE�
IS�NON�OPTIONAL�

4ET�5EMPO� �� � "����BIT�NUMBER�WHICH� REPRESENTS�
MICROSECONDS�PER�QUARTER�NOTE��
5HESE�EVENTS�SHOULD� IDEALLY�ONLY�
OCCUR�AT� POSITIONS�WHERE� REAL� .IDI�
CLOCKS�COULD� BE� LOCATED�

".*("�4)011&3�l �*446&����l �"13*-�����
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5HE�CHUNK�CONTENTS� THEREFORE�TAKE�
TH IS� FORM�

��"XSDR� -4GC�HCDMSHEHDQ
��"XSDR� 3HYD�HM�AXSDR�NE

ENKKNVHMF�C@S@�
	BTQQDMSKX��


��"XSDR� -HCH�EHKD�SXOD� 	�

��NQ��


��"XSDR� .TLADQ�NE�4Q@BJ
#GTMJR� 	VHKK�AD���
ENQ�EHKD�SXOD��


��"XSDR� $HUHRHNM
HMENQL@SHNM

5HE�DIVISION�FIE LD hS�CONTENTS� AND�
FORMAT�MAY�VARY
� BUT� IF�BIT� ��� 	THE�
MOST�SIGNIFICANT�BIT
� IS�ZERO
� THEN� BITS�
�����GIVE�A� ���BIT�NUMBER�WHICH�
SPECIFIES�HOW�MANY�DELTA�TIME�TICKS�
MAKE�UP�A�CROTCHET��5HIS� INFORMATION�
IS� USED�TO�ADJUST�THE�OVERALL� EVENT�
PLAYBACK�SPEED�

5RACK�CHUNKS�START�WITH� A���BYTE�
IDENTIFIER
�.5RK
�AND� A����BIT� LENGTH�
FIELD�SHOWING�HOW�MANY�BYTES�THE�
CHUNK�CONTAINS�� 5HE�DATA�EVENTS�
THEMSELVES� FOLLOW�THAT��5HEY�ALL� START�
WITH� A� FIELD�THAT�SPECIFIES�THE� AMOUNT�
OF�TIME�WHICH� SHOULD� PASS� BEFORE�THE�
SPECIFIED�EVENT�OCCURS� 	THIS� IS� THE�SO�
CALLED�DELTA�TIME
��5RACK�CHUNK�
EVENTS� CAN�BE�ONE�OF�THREE�TYPES��
.IDI�&VENTS�	WHICH�ARE�DEFINED�AS�
BEING�ANY�.IDI� CHANNEL�MESSAGE

�
4YSEX�&VENTS�	WHICH� IN� A�.IDI� FILE�
CAN� BE� REPRESENTED� IN� TWO�DIFFERENT�
WAYS

� AND�A�COLLECTION�OF�NON�.IDI�
EVENTS� KNOWN� AS�.ETA�&VENTS�

.IDI�&VENTS�ARE�OBVIOUSLY�GOING�
TO�BE�O F�INTEREST�TO� THE� PLAYER�
PROGRAM� AND� *h LL� DEAL�WITH� THE� ISSUES�
RELATED�TO�THESE�EVENTS� LATER�� *�M� NOT�
GOING�TO�DEAL�WITH�4YSEX�&VENTS� IN

$)3#!2$�Z#(5.+3):%��
� 5.2%#/'.):%$�"94%3�
	��SHLD


ANY�GREAT�DETAIL� BECAUSE�MOST�
MUSICIANS�DO�NOT� INCLUDE�THEM� IN�
THEIR�.IDI� FILES�� )OWEVER
� BECAUSE�
THESE�EVENTS� HAVE�TO� BE� PROPERLY�
SKIPPED�OVER
�WE�DO�NEED�TO� KNOW�
HOW�TO�BOTH� IDENTIFY�THEM�AND�
MEASURE�THEIR�SIZE�� )ERE�ARE� THE�
GENERAL� 4YSEX�EVENT�FORMATS�

3XRDW�DUDMS���� �CDKS@�SHLD���&���
�AXSD�BNTMS���RXRDW�C@S@�AXSDR�

3XRDW�DUDMS���� �CDKS@�SHLD���&���
�AXSD�BNTMS���RXRDW�C@S@�AXSDR�

0NLY�TWO�.ETA�&VENTS�WILL� DIRECTLY�
CONCERN� US
� ALTHOUGH�GENERAL� FORMAT�
DETAILS�AGAIN� ARE�NEEDED� IN�ORDER�TO�
PROPERLY�SKIP�OVER�ANY�UNUSED�EVENTS�
AS�THEY�ARE�ENCOUNTERED
� ENSURING�
THAT�WE�WILL� DEAL�WITH�THE�ONES�THAT�
ARE�SIGNIFICANT�TO� US�

.ETA�EVENTS�TAKE�TH IS�GENERAL�
FORMAT�

-DS@�%UDMS��CDKS@�SHLD���&&�GDW��
�LDS@�DUDMS�SXOD���KDMFSG�� �C@S@�
AXSDR�

*N� OTHER�WORDS
� ALL� OF�THEM�START�WITH�
AN� ''�HEX�.ETA�EVENT� IDENTIFIER
�
FOLLOWED�BY�A�TYPE�FIELD
� A�BYTE� COUNT
�
AND�THE�DATA� ITSELF��5HE� TYPE�FIELD� IS�A�
�� BYTE�VALUE�BETWEEN���AND� ����AND�
THE� LENGTH� FIELD� IS� STORED� IN� THE� SAME�
VARIABLE� LENGTH� FORMAT�AS� IS� USED�FOR�
DELTA�TIME�VALUES��5HE�TWO�.ETA�
EVENTS�OF�INTEREST�ARE�THOSE�THAT�
ALLOW�THE�END�OF�A� TRACK
� OR�A�CHANGE�
IN�TEMPO
� TO� BE� RECOGNISED� 	SEE�
BOXOUT
��"�WHOLE�COLLECTION� OF�OTHER�
.ETA�EVENTS� HAVE�BEEN�DEFINED� AND�
MANY�ARE� USED� FOR�EMBEDDING�TEXT�
MATERIAL� 	EG�SEQUENCE�OR�TRACK�
NAMES
� LYRICS�AND�COPYRIGHT�NOTICES
�

"#*2��2'+#1
%ELTA�TIME�FIELDS�ARE�AN� INTEGRAL� PART�
OF�THE� SYNTAX�OF�ALL� .IDI� FILE� EVENTS��
-IKE�A� NUMBER�OF�OTHER�.IDI� FILE�
ITEMS
� THEIR�VALUES�ARE�STORED� IN� A�
VARIABLE� LENGTH� FORMAT�CONTAINING���
REAL� BITS� PER�BYTE��5HE�MOST�
SIGNIFICANT�BIT� 	BIT��
� IS�USED�TO�
INDICATE�EITHER�THE�CONTINUATION
� OR�
THE�END
� OF�THE� NUMBER�	SEE�BOXOUT�
ON� PAGE� ��
�

:OU�MAY�BE�WONDERING�WHY�.IDI�
FILES�DO�NOT� USE�SAY�A�SIMPLE� FIXED���
BYTE�EVENT�TIME�FIELD��5HE� REASON� HAS�
TO�DO�WITH�EFFICIENCY��8ITH�THE�
VARIABLE� LENGTH� APPROACH� INTER�EVENT�
TIMES�WHICH� ARE� LESS�THAN� ���� 	THE�
MAJORITY�OF�THE�TIME�VALUES
� CAN� BE�
STORED� USING�JU S T�A�SINGLE�BYTE��5HE�
NUMBER����
� FOR�EXAMPLE
� CAN� BE�
STORED� SIMPLY�AS� BINARY��������� ��
0NCE�WE�GET�ABOVE����
� THAT� IS�
� � ������ 
� MORE�BYTES�WILL� BE�
NEEDED�TO� STORE�THE� NUMBER�

5HAT�THEN� IS� THE� BASIS� OF�THE�.IDI�
FILE� STANDARD�� *T hS�WORTH� MENTIONING�
THAT�RUNNING�STATUS� 	THE�USE�OF�
IMPLIED� STATUS� BYTES
� IS� ALLOWED�
WITHIN� A�STREAM�OF�.IDI� EVENTS
� BUT� IT�
MUST�NOT�BE� CARRIED� ACROSS�NONb
CHANNEL� EVENTS�� *F�A� STREAM�OF�
RUNNING�STATUS�.IDI� MESSAGES�ARE�
INTERRUPTED� BY�ONE�OR�MORE�.ETA�OR�
4YSEX�EVENTS
� THEN� A�NEW�STATUS�BYTE�
MUST�BE� PRESENT� IN�THE� FIRST�O F�ANY�
.IDI� MESSAGES�WHICH�FOLLOW�

��+�22#0�-$�"#1'%,
5HE� INITIAL� PROGRAM� DEVELOPMENT�
STAGES
� AS� MIGHT�BE�EXPECTED
�
REVOLVED� AROUND�THE� USE�OF�A�
COLLECTION�OF�TECHNIQUES�WHOSE� AIM�
WAS�TO�MAP�OUT� IN�DETAIL� THE�OVERALL�
STRUCTURE�OF�THE� PROGRAM�� *� USED�
8ARNIER�DIAGRAMMING�TECHNIQUES�FOR�
THE� INITIAL� PROGRAM�DESIGN
� BUT�THERE�
ARE� PLENTY�OF�OTHER�TECHNIQUES�
AVAILABLE�THAT�COULD� HAVE�BEEN� USED��
*N�GENERAL
� THE� TWO�MOST� IMPORTANT�
POINTS�TO�MAKE�ARE�� 'IRST
� YOU� SHOULD

?KJPEJQA@�KJ�L=CA�� �

$'%30#� �
2&#�5�0,'#0�"#1!0'.2'-,
1ART�O F�THE�8ARNIER�DESCRIPTION�O F�THE�HIGH�LEVEL� CHUNK�READER�

#/,,%#4�3/52#%�&),%.!-%�
	��SHLD

#/,,%#4�$%34�&),%.!-%�
	��SHLD

!44%-04�4/�/0%.�3/52#%�
	��SHLD


3/52#%�/0%.�
	�
��SHLD


3/52#%�&),%�
	�
��SHLD


RNTQBD�EHKD�B@MMNS�AD�NODMDC

2%!$�(%!$%2�#(5.+�)$%.4)&)%2�
	��SHLD


6!,)$�&),%�
	�
��SHLD


RODBHEHDC�RNTQBD�HR�MNS�@�-HCHEHKD

2%!$�#(5.+3):%�
	��SHLD


2%!$�490%�
	��SHLD


2%!$�42!#+#/5.4�
	��SHLD


2%!$�$)6)3)/.�
	��SHLD


6!,)$�&),%�
	�
��SHLD


!44%-04�4/�/0%.�$%34�
	��SHLD


/0%.�$%34� CDRSHM@SHNM�EHKD�B@MMNS�AD�NODMDC�
	�
��SHLD


2%!$�#(5.+�)$%.4)&)%2�
	��SHLD


/0%.�$%34�
	�
��SHLD


%8!-).%�#(5.+�
	�
� M�SHLDR


42!#+�#(5.+�
	�
��SHLD

�
42!#+�#(5.+�
	�
��SHLD
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/EW�SERVICE�CENTRE� FOR�MOST�"MIGA� COMb
PUTERS��8E� OFFER� A� QUOTATION� SERVICE� OF�
_���FOR�WHICH�WE�W ILL� EXAMINE�YOUR�COMb
PUTER� AND� REPORT� BACK� W ITH � AN� EXACT�
QUOTATION�PRICE�FOR�THE�REPAIR��*F�THE�REPAIR�
IS� CARRIED� OUT� THE� _��� IS� THEN�DEDUCTED�
FROM�YOUR�BILL�

)NV�SN�NQCDQ
8HEN� ORDERING� BY� TELEPHONE� PLEASE� QUOTE� YOUR� CREDIT�
CARD� NUMBER� FO LLOWED� BY� THE� EXP IRY� DATE� AND� ALSO�
YOUR� FU LL� NAME� AND� ADDRESS�� *F� PAYING� BY� CHEQUE�
PLEASE�MAKE�IT�PAYABLE�TO�(ASTEINER�5ECHNOLOGY�� *N�ANY�CORb
RESPONDENCE� PLEASE� QUOTE� A� PHONE� NUMBER� AND� ALSO�A�
POSTAL� CODE
� PLEASE� A LLOW � FIVE � WORKING� DAYS� FO R �
CHEQUE�CLEARANCE

#6*� %DKHUDQX�BG@QFDR
4MALL� CONSUMABLES� AND� SOFTWARE� ITEMS� UNDER� THE� VALUE�O F�_���
PLEASE� ADD� _����� 1�1�� 0THER� ITEMS�EXCEPT� LASERS
� NEXT�DAY�COURIER�
SERVICE�_���PER�BOX��0FFSHORE�AND�HIGHLANDS
�PLEASE�CALL�FOR�A�QUOTAb
TION�� *N�ADDITION
�WE�OFFER�THE�FOLLOWING�EXPRESS�SERVICES���4ATURDAY�
DELIVERY�NORMAL� RATE� PLUS�_��� PER�BOX�� .ORNING
� NEXT�DAY� NORMAL�
RATE�PLUS�_���PER�BOX�� &��&�PRICES�SUBJECT�TO� CHANGE�WITHOUT�PRIOR�
NOTICE��"LL�TRADEMARKS�ACKNOWLEDGED�
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USE�A� SYSTEMATIC�DESIGN� APPROACH��
4ECOND
� YOU�SHOULD� FEEL� COMFORTABLE�
WITH� THE�TECHNIQUES�YOU� ADOPT�

)AVING�STUDIED� THE�.IDI� FILE�
STANDARD� IN� DETAIL� THE� LOGICAL�
STRUCTURE�OF�THE�STANDARD�WAS�
MAPPED�OUT
� GIVING�ME�A�CLEAR�
PICTURE�OF�THE� FORMATS�OF�THE

ALLOWABLE�DATA� ITEMS��5HERE� IS�ALWAYS�
A�VERY�STRONG�CONNECTION� BETWEEN�THE�
FILE� STRUCTURE� AND�FINAL� PROGRAM�
STRUCTURE� IN� THESE�TYPE�OF�FILE� PARSING�
PROGRAMS�� *N�FACT
� THE�DESCRIPTIONS�OF�
MANY�OF�THE� PLAYER�PROGRAM� ROUTINES�
WERE�CREATED�DIRECTLY�FROM�MY�.IDI�
FILE� STRUCTURE�DIAGRAMS�

*� FOUND� IT�CONVENIENT�TO� SPLIT�THE

DEVELOPMENT� INTO�TWO� PARTS
� FIRST�
PRODUCING�A� 	HIGH�LEVEL
�CHUNK�READER�
WHOSE�JOB�WAS�TO� IDENTIFY� INDIVIDUAL�
.IDI� FILE�TRACK�CHUNKS�� %ONhT �GET�
FOOLED� INTO�THINKING�THAT�THESE�EARLY�
DESIGN� STAGES�ARE�JUS T�A�MATTER�OF�
SKETCHING�A� PROGRAM�STRUCTURE�AND�
GETTING�STUCK� INTO�THE� CODING�� *ThS�
REALLY�MORE� AN� ITERATIVE�CYCLE�THAT�
INVOLVES�YOU�THINKING�ABOUT�WHAT�
YOUhRE�DOING
� PERHAPS�CHANGING�SOME�
IDEAS� IN� LIGHT�OF�FURTHER�THOUGHT
�
MODIFYING�THE�DESIGN�AND�SO�ON�� 'OR�
EXAMPLE
� AS� THE�DEVELOPMENT�
PROCEEDED
� ONE�QUESTION�THAT�AROSE�
WITH� THE�HIGH�LEVEL� CHUNK�READER�WAS�
HOW�TO� CHECK�THAT�ANY�SUPPLIED�
FILENAME�ACTUALLY�CONSTITUTED� A�.IDI�
FILE�� *N�TH IS� INSTANCE�THE�STANDARD�
GAVE�THE�NECESSARY�CLUES��5HE�
PROGRAM�MUST� READ�THE� HEADER�CHUNK�
AND� SEE� IF�THE�.5HD� IDENTIFIER� IS�
PRESENT�� 0NLY�IF�A�VALID� HEADER�CHUNK�
IS�FOUND�MUST�THE� PROGRAM�ATTEMPT�
TO� READ�THE�HEADER� ITEMS�DESCRIBED�
IN� THE�STANDARD�

0THER�THOUGHTS� INVOLVED�THE�
INCORPORATION�OF�A�DUMMY�
gDESTINATION�FILE h� FOR� RECEIVING�OUTPUT�
DATA�� "LTHOUGH� NOT�NEEDED�FOR�THE�
PLAYER� PROGRAM� ITSE LF� *� KNEW�THAT�THIS�
FILE� OUTPUT�HOOK�WOULD� PROVE�VALUABLE�
IN� A� NUMBER�OF�RELATED�.IDI� FILE�
APPLICATIONS��"NOTHER�EXTRA�WAS�A�
MULTIPLE�TRACK�PIAYING� LOOP�WHICH�
ENABLED� SUCCESSIVE�TRACKS� FROM�TYPE�
��OR�TYPE� ��.IDI� FILES� TO�BE�EXAMINED��
5HIS� AGAIN�WAS�UNNECESSARY�FOR�THE�
TYPE���FILE� PLAYER�PROGRAM� ITSELF
� BUT�
THE�ADDITION�WOULD�MAKE� IT�EASIER�TO�
RE�USE�THE�CODE� IN� OTHER�APPLICATIONS�

4INCE� *� THOUGHT�THAT� IT�MIGHT
� ON�
OCCASION
� BE�USEFUL� TO� BE�ABLE�TO�
SEQUENTIALLY�PLAY�ALL� TRACKS�
ASSOCIATED�WITH�TYPE� ��OR�TYPE���
FILES
� *� HAVE� NOT�FORCED�THE� PROGRAM�
TO�STOP�WITH� AN�ERROR� IF�YOU� ATTEMPT�TO

PLAY�ONE�OF�THESE�FILES� 	BUT�NEEDLESS�
TO� SAY�YOU�WILL� ONLY�HEAR�ONE�TRACK�
CHUNK�AT�A�TIME
�

8ITH�MY�PLANNING�APPROACHES
� ALL�
O F�THIS�TYPE�OF�DETAIL� EVENTUALLY�GETS�
EMBEDDED� INTO�THE� PROGRAM�DESIGN�
DIAGRAMS�� 	4EE�THE�BOXOUT�ON� PAGE�
��
� /OTE� THAT� *hVE�ALLOWED� FOR�THE� FACT�
THAT
� AT�SOME� LATER�STAGE� IN�THE�
DEVELOPMENT�OF�THE�.IDI� STANDARD
�
SOME�NEW�	AND�THEREFORE�
UNRECOGNISED
� FIELDS�MIGHT�BE�ADDED�
TO�THE�HEADER��8HAT�DOES�THE�FINAL�
CODE� LOOK� LIKE �-ISTING��� 	ABOVE
�
SHOWS�THE� CODE�THAT�WAS�DEVELOPED�
FROM�THE�7"-*%�'*-&�AREA�OF�THE�
8ARNIER�DIAGRAM�

!&3,)��,�*71'1
5HE�HIGH�LEVEL� READER�JUS T�DESCRIBED
�
WILL� HAPPILY�SKIM�THROUGH� A�.IDI� FILE�
ON� A�CHUNK�BY�CHUNK�BASIS��5HE� NEXT�
STAGE� INVOLVED�THE� CREATION�OF�A� 	LOW��
LEVEL
� CHUNK�ANALYSER�WHOSE�JOB�WAS�
TO� PERFORM�THE�DETAILED� TRACK�CHUNK�
EXAMINATION��"� LOT�OF�PRELIMINARY�
PLANNING�WAS�CARRIED�OUT�AND�THE�
RESULTING�DESIGN� DIAGRAMS� USED�TO�
PRODUCE�THE�FINAL� CODE��5HE�CHUNK�
ANALYSER� ROUTINE� HAS�TO �BE� INVOLVED�
WITH� THE�DETAILED� STRUCTURE�OF�
POSSIBLE�EVENTS�PRESENT� IN� A�.IDI�
FILE��8E�KNOW�FROM�THE�.IDI� FILE�
STANDARD� THAT�EVERY�EVENT�HAS�AN�
ASSOCIATED� DELTA�TIME�VALUE�AND�THAT�
EVENTS�ARE�EITHER�4YSEX
� .ETA�OR�
.IDI�EVENTS��5HE�OVERALL� FORMATS�OF�
4YSEX�AND� .ETA�EVENTS�ARE�
REASONABLY�SIMPLE�AND� HAVE�ALREADY�
BEEN�DISCUSSED�� .IDI� EVENTS
� THE�
DISK�FILE�EQUIVALENT�OF�A�.IDI�
MESSAGE
� ARE�A� LITTLE�MORE�
COMPLICATED�BECAUSE�THERE�ARE� SEVEN�
SEPARATE� CLASSES�

"�CHANNEL� .*%*� MESSAGE�
CONSISTS�OF�A� STATUS�BYTE� 	BIT��� SET�
HIGH

� FOLLOWED� BY�EITHER�ONE�OR�TWO

*'12',%��
4KELETON�FORM�OF�THE�PROGRAM�
SECTION� THAT� IDENTIFIES�EVENT�
CLASSES�
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4ERIAL� REQUEST�CODE�FOR�SENDING�A�.IDI� .ESSAGE
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TRAILING�DATA�BYTES�WHOSE�VALUES�CAN�
ONLY�BE�BETWEEN���AND��X�'��5HE�
STATUS�BYTE� ITSE LF�NEED� NOT�BE� SENT� IF�
THE� PREVIOUS�MESSAGE� HAD�THE�SAME�
STATUS�BYTE� 	THIS� IS� CALLED� RUNNING�
STATUS�AND� IT� IS� USED�TO� AVOID�
UNNECESSARY�STATUS�BYTE�DUPLICATION
��
5HE� STATUS�BYTES�HAVE�A�.*%*�
CHANNEL� NUMBER�	SHOWN� AS�N
�
EMBEDDED� IN� THE� LOWER�FOUR�BYTES�
AND�TH IS�0X0�0X'�VALUE�CORRESPONDS�
TO�.*%*� CHANNELS������

$HANNEL� MESSAGE�TYPES� AND�SIZES�
ARE�SHOWN� BELOW�

./4%?/&&��W�M�./4%?/&&?3):%��

./4%?/.��W�M�./4%e/.?3):%��

0/,90(/.)#?!4�/W!M�
0/,90(/.)#?!4?3):%��

#/.42/,?#(!.'%�/W"M�
#/.42/,?#(!.'%?3):%��

02/'2!-?#(!.'%�/W#M�
02/'2!-?#(!.'%?3):%��

#(!..%,e02%3352%�/W$M�
#(!..%,?02%3352%?3):%��

0)4#("%.$�/W%M�0)4#("%.$?3):%��

5HE�BOTTOM� LINE� HERE� IS�THAT
� HAVING�
READ�THE�DELTA�TIME�VALUE�AND�
EXECUTED� AN� APPROPRIATE�DELAY�	*hVE�
USED�STANDARD� TIMER�DEVICE� FUNCTIONS�
FOR�THIS

�WE�MUST� IDENTIFY�THE�EVENT�
TYPE�� *N� THE�FINAL� CODE�4YSEX�AND

.ETA�EVENT�CLASSIFICATIONS�ARE�
HANDLED� BY�A�SWITCH� STATEMENT��"LL�
OTHER�BYTES
�WHICH� SHOULD� BE�EITHER�
.IDI� STATUS�BYTES�OR�.IDI� DATA�BYTES
�
ARE�DEALT�WITH� BY�A�.IDI�)ANDLER�
�
ROUTINE�THAT�CHECKS�SETS� ANY�STATUS�
CHANGES�USING�A� SWITCH� STATEMENT�TO�
IDENTIFY�THE�VARIOUS�MESSAGE�
CATEGORIES�� -ISTING��� SHOWS� A�
SKELETON�VERSION�OF�THE� ROUTINE�WHICH�
HANDLES�THE�EVENT� IDENTIFICATION�

.IDI�MESSAGES�VARY� IN� SIZE�AND
�
IN� ORDER�TO�TRANSM IT�THE� RIGHT� NUMBER�
OF�BYTES
� IT hS� NECESSARY�TO�DISTINGUISH�
BETWEEN�THE�VARIOUS� CLASSES��5HIS�
AGAIN� IS� EASILY�HANDLED� IN� $�BY�USING�
A�SWITCH�STATEMENT�AND� LISTING���
SHOULD�GIVE�YOU�THE�GENERAL� IDEA��
5RANSMISSION�OF�EACH�MESSAGE� IS�
ACHIEVED� BY�THE� SERIAL� DEVICE�
ORIENTED�5RANSMIT.ESSAGE	
�
FUNCTION�SHOWN� IN� LISTING���

%#,#0�*�!-"#�*�7-32
5HE�SOURCE�FOR�THE� PROGRAM� HAS�BEEN�
PLACED� ON�DISK� IN� A�SINGLE�FILE� CALLED�
.IDI1LAYER�C��"FTER�THE� INCLUDES
�
DEFINES
� PROTOTYPES�AND�GLOBAL�
VARIABLE�SECTIONS
� YOUhLL� FIND� THE�MAIN�
.IDI� FILE�OPENING�AND� PARSING�
ROUTINES��"FTER�TH IS� COME�A�SELECTION�
OF�SUPPORT�ROUTINES�AND�A�SERIES�OF�
RESOURCE� ALLOCATION� AND�DE�ALLOCATION�
FUNCTIONS�WHICH� SET�UP�THE� SERIAL� AND�
TIMER�DEVICES�� *� USED�THE�DYNAMIC�
"%5�STACK�BASED�TECHNIQUE�
DISCUSSED� IN� ISSUE�����5HIS�MEANS

INCIDENTALLY�THAT�THE�COMPILED�
PROGRAM� HAS�TO�BE� LINKED�WITH�MY�
STACK@"%5�O�OBJECT�CODE�MODULE��
.OST�OF�THE�SUPPORT� ROUTINES
� SUCH�
AS�THE�SHORT�FUNCTION� IN� LISTING���
WHICH� IS� USED�TO�SKIP�UNWANTED�
EVENTS
� ARE� RELATIVELY�SIMPLE�AND�
HOPEFULLY�SHOULD� NOT�PROVE�TOO�
DIFFICULT�TO� UNDERSTAND�

%URING�DEVELOPMENT� *� FREQUENTLY�
INCLUDE�PRINTF	
�TRACER�STATEMENTS� FOR�
TESTING�AND�DEBUGGING�PURPOSES��
4OME�OF�THESE�HAVE�BEEN� LEFT� IN� THE�
PROGRAM�TO� PROVIDE�SOME� gVISUAL�
FEEDBACK�� ABOUT�WHAT�THE� PROGRAM�
DOES�AS� IT� RUNS�	SEE�THE� RESOURCE�
ALLOCATION�DEALLOCATION� AND�TEMPO�
CHANGE� ROUTINES� FOR�EXAMPLE�CASES
�

:OU�LL� NOTICE� FROM�THE� SOURCE�
CODE�ON�DISK�THAT�A�CTRL�$�BREAK�
HANDLER�HAS� BEEN� PROVIDED�� 5HIS� IS� TO�
ENABLE�THE� PROGRAM�TO�BE�STOPPED�
DURING�THE�TIME�THAT�A�.IDI� FILE� IS�
PLAYING�� 5HE�GENERAL� DIFFICULTY�HERE� IS�
THAT� IF�THE� PROGRAM�JU S T�TERMINATED�
NORMALLY
� .IDI� NOTES� COULD�BE� LEFT�
HANGING
� IE� PLAYING�� 5HE� SOLUTION� TO�
THIS� PROBLEM� IS� TO�TRANSM IT�"LL�/OTES�
0FF�MESSAGES�ON� ALL� CHANNELS
� BUT�
UNFORTUNATELY�NOT�ALL� SYNTHESIZER�UNITS�
RESPOND�TO�THESE�� *NSTEAD
� *hVE�SENT

REAL�/OTE�0FF�.IDI� MESSAGES�FOR�ALL�
NOTES�ON� ALL� CHANNELS
� USING�A�SMALL�
TIME�DELAY�BETWEEN�THE�MESSAGES�OF�
EACH� CHANNEL� TO� PREVENT� gBUFFER�
OVERFLOW�� PROBLEMS�ON�ANY
� LESS�
CAPABLE
� .IDI� UNITS�

*�12�5-0"1
:OU�WILL� FIND� FULL� AND� INTRICATE�DETAILS�
OF�HOW�TO�USE�THE�.IDIPLAYER�PROGRAM�
IN� THE�DOCS�FILE�SUPPLIED�ON�THIS�
MONTHhS�COVER�DISK�� #ASICALLY� IT� IS�
JU S T�A�MATTER�OF�OPENING�A�4HELL�
WINDOW�AND�TYPE�THE�NAME�OF�THE�
PROGRAM
� FOLLOWED�BY�THE�NAME�OF�THE�
5:1&���.IDI� FILE�YOU�WISH�TO� PLAY��5HE�
PROGRAM�WILL� THEN� PULL� OUT�AND�
TRANSM IT�THE�.IDI� MESSAGES�FROM�THE�
FILE�VIA� THE�"MIGAhS�SERIAL� PORT�� �
NEEDLESS�TO�SAY�PERHAPS
� YOU�LL� NEED�
YOUR�.IDI� INTERFACE�AND�.IDI�GEAR�
CONNECTED� UP
� AS�PER�USUAL
� IN� ORDER�
TO�HEAR�ANYTHING�

4O�WHY�NOT�GET�YOURSELF�PLUGGED�
IN
�GO�AHEAD�AND�ENJOY�YOURSELF�
TREMENDOUSLY � 3EMEMBER�THAT�.IDI�
IS� COMPATIBLE�ACROSS�A�WHOLE� RANGE�
OF�DIFFERENT� INSTRUMENTS
� SO�THERE�
REALLY�SHOULD� BE� NO�END�OF�THINGS�YOU�
CAN�CONNECT� IN� AND� POWER�UP�WITH� THE�
.IDI� FILE� PLAYER��!"

*'12',%
5HE�GENERALISED� ROUTINE�USED�TO�SKIP�OVER�UNWANTED�FILE�EVENTS
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".04�ACTION
5

ELCOME�BACK�TO �
ANOTHER�EXCITING�
INSTALLMENT�OF�".04�
"CTION��"PART�FROM�A�

FEW�VERY�SIMPLE� ROUTINES�THAT�YOU�
CAN�NO�DOUBT�ADD�YOURSELF
�"4�1AINT�
IS�NEARING�COMPLETION��8ITH�THE�
ADDITION�OF�NEXT�MONTHhS�CODE�WHICH�
WILL�ALLOW�YOU�TO�LOAD�AND�SAVE�"4�
1AINT�PICTURES
�OUR�NINE�MONTH�
JOURNEY�INTO�THE�INTRICACIES�OF�
PROGRAMMING�AN�".04�PAINT�
PROGRAM�WILL�BE�DRAWING�TO�A�CLOSE�

8ITH�"4�1AINT�SAFELY�PUT�TO� BED
�
WEh LL� BE�MOVING�ON�TO�ANOTHER�".04�
PROGRAMMING�PROJECT��5HE�QUESTION�
IS��8HAT� IS� IT�TO� BE � *F�YOU� HAVE�ANY�
GOOD� IDEAS
� PUT�PEN�TO� PAPER�AND� LET�
US� KNOW�� *F�THEREhS�ENOUGH� CALL� FOR�A�
PARTICULAR�TYPE�OF�PROGRAM
� THEN� REST�
ASSURED�THAT� IT�WILL� BE�COVERED�WITHIN�
THESE� PAGES��8HY�NOT�HELP�US�TO�
MOULD�".04�"CTION� INTO�THE�COLUMN�
YOU�WANT�TO � READ

�1�.�',2�',�!*-1#�3.
5HIS�MONTHhS�"4�1AINT�CODE�ADDS�
WHAT� IS� UNDOUBTEDLY�ONE�OF�THE�MOST�
IMPORTANT�FUNCTIONS�THAT�ANY�PAINT�
PROGRAM�HAS�TO�OFFER
A�.AGNIFY�
FUNCTION�� "�MAGNIFYING�TOOL� GIVES�YOU�
THE� ABILITY�TO�EDIT�AN� IMAGE�WITH� A�
MUCH�GREATER� LEVEL� O F�DETAIL� AND� CAN�
BE� PARTICULARLY� IMPORTANT�WHEN�YOUhRE�
USING�A� PROGRAM� LIKE� �*4�1AINT�TO�
DESIGN� SPRITES�AND� BOBS�FOR�AN�".04�
GAME�� 4UCH� IMAGES�ARE�USUALLY�VERY�
SMALL
� BUT� PACKED�WITH� DETAIL�� *T�
WOULD� BE� RATHER�IMPOSSIBLE�TO�DESIGN�
THEM�USING�THE� STANDARD� ���� IMAGE�
DISPLAY�WITHOUT�PUTTING�A�
CONSIDERABLE�AMOUNT�OF�STRAIN� ON�
YOUR�TRUSTY�MINCED� PIES�

$ODING�A�MAGNIFYING�FUNCTION� LIKE�
THOSE�FOUND� IN� #RILLIANCE�AND�%1AINT�
WOULD� BE� RATHER�CODE� INTENSIVE
� SO� *�
WILL� GO�FOR�A� SIMPLER�FORM�OF�THE�SAME�
TOOL�� 6NLIKE�%1AINT
�"4�1AINThS�
.AGNIFY�TOOL� DOESN�T�ALLOW�YOU�TO�
USE�ALL� THE�STANDARD� PAINTING�
FUNCTIONS�ON�THE�MAGNIFIED�VIEW��
:OU�RE� RESTRICTED�TO�A�SIMPLE�
FREEHAND�DRAW�MODE�THAT�ALLOWS�YOU�
TO�DRAW�DOTS� IN� ANY�OF�THE�AVAILABLE

WILL� BE�DISPLAYED� BELOW�THE�MOUSE�
POINTER�ON� THE�CANVAS�SCREEN� AT�
ONCE�� .OVE�TH IS� RECTANGLE�OVER�THE�
SECTION�OF�YOUR� IMAGE�THAT�YOUhD� LIKE�
TO� ZOOM� IN�ON�AND�THEN� PRESS�THE� LEFT�
MOUSE�BUTTON��"�NEW�.AGNIFY�SCREEN�
WILL� BE�DISPLAYED�CONTAINING�A�
MAGNIFIED�VIEW�OF�THE� RECTANGULAR�
AREA�YOU�SELECTED�� 4ELECT�ANY�OF�THE�
AVAILABLE�COLOURS
� USING�THE�COLOUR�
SELECTION� SLIDE�BAR
� AND�DRAW� INTO� THE�
MAGNIFIED�VIEW�BY�POINTING�AND�
CLICKING�WITH� THE� LEFT�MOUSE�BUTTON�

/EXT�TO �THE�COLOUR�SELECTOR�THERE�
ARE�TWO�GADGETS�THAT�ALLOW�YOU�TO�
ADJUST�THE� ZOOM� LEVEL�� PLUS�AND�
MINUS��"4�1AINT�OFFERS� FOUR� LEVELS�OF�
ZOOM
� RANGING�FROM�VERY� LARGE� ��X��

�+-1�-,�2&#�+-4#
*T�S� ITCHY�FEET�TIME� AGAIN� IN�".04�
"CTION�� -EN�AND�"NNE�5UCKER
� THOSE�
VERY�NICE� PEOPLE� THAT�NOT�ONLY�
HANDLE�THE�".04�1%�LIBRARY
� BUT�
ALSO� HAPPEN�TO�BE�THE�BRAINS�
BEHIND� THE�BRILLIANT�5OTALLY�".04�
DISK�MAGAZINE
� HAVE�MOVED�TO�A

NEW�ADDRESS�� 'ROM� NOW�ON
� BOTH�
THE�".04�1%�-IBRARY�AND� 5OTALLY�
".04�CAN�BE� REACHED� AT�
���8ICK�'ARM�3OAD

4T�-AWRENCE�#AY
�4OUTHMINSTER
�
&SSEX�$.0��1'��+OKES� ABOUT�
&SSEX�GIRLS�WILL� NOT�BE�APPRECIATED

���#EFORE�DIVING� INTO� THE�MAIN�CODE
�
THREE�VARIABLES�ARE�DEFINED�
4'"$5
�26*5�AND�$-3��4'"$5� IS
POSSIBLY�THE�MOST� IMPORTANT�AS� IT�
HOLDS�A�VALUE�BETWEEN� �� AND� ���
WHICH�DICTATES�THE�MAGNIFICATION�
LEVEL�� 'OUR� LEVELS�ARE�AVAILABLE�� �X�
�
�X�
� �X��AND� ��X����26*5� IS� SIMPLY�
A�FLAG�VARIABLE�THAT�ENABLES� THE�MAIN�
LOOP�WITHIN� THE�@."(/*':�FUNCTION�
TO�BE�BROKEN�WHEN�THE�USER�CLICKS�ON�
THE�$-04&�GADGET�� 'INALLY
� THE�$-3�
VARIABLE� HOLDS�THE�NUMBER�OF�THE�
CURRENT�COLOUR�

���5HE�FIRST�THING�THE� ROUTINE�DOES
� IS�
TO�ESTABLISH�WHICH� PART�OF�THE�DRAWING�
AREA� IS� TO� BE�DISPLAYED� IN� THE�
MAGNIFIED�VIEW�

���5HIS� ASPECT�OF�THE� ROUTINE�WORKS� IN�
A�VERY�SIM ILAR�WAY�TO�THE� CODE�WE�
USED�FOR�MANY�OF�THE�DRAWING�
FUNCTIONS��5HE� HEART�O F�THE� ROUTINE� IS�
A�SIMPLE�� g3EPEAT���6NTILh� LOOP��5HAT�
IS�CONTINUOUSLY�PERFORMED� UNTIL� THE�
USER�PRESSES�THE� LEFT�MOUSE�BUTTON�
	EFFECTIVELY�TELLING�THE�PROGRAM�THAT�
AN� AREA�HAS�BEEN�SELECTED
�

���4INCE�THE�ZOOM�AREA� IS�
REPRESENTED� AS�A� BOX�THAT� IS� TIED� TO

���0NCE�EACH� SET�OF�COORDINATES�HAS�
BEEN� READ
� THE� BOX� IS�DRAWN� ON�TO� THE�
SCREEN� USING�".04h� INVERSE�DRAWING�
MODE�� %RAWING�THE�BOX�A� SECOND�
TIME
�WILL� EFFECTIVELY�REMOVE� IT�FROM�
THE�SCREEN�

��� *N�ORDER�TO� KEEP�THE�ZOOM� AREA�
WITHIN� THE�BOUNDARIES�OF�THE�CURRENT�
SCREEN
�THE� PROCEDURE� NEEDS�TO� BE�
INFORMED� ABOUT�HOW� LARGE�THE�
DRAWING�SCREEN� IS�� 5HIS� IS� ACHIEVED�
USING�THE�".04�4CREEN�)EIGHT�AND�
4CREEN�8IDTH�COMMANDS�

���0NCE�WE�KNOW�HOW� LARGE�THE�
DRAWING�SCREEN� IS
� THE� ROUTINE�CHECKS�
TO�MAKE�SURE�THAT�THE� AREA�TO� BE�
MAGNIFIED� IS�WITHIN�THE�BOUNDARIES�OF�
THE�DRAWING�SCREEN�� #OTH� THE� RIGHT� g9h�
AND� BOTTOM� g:h� COORDINATES�HAVE�TO�
BE�CHECKED�� #ECAUSE�THE�MAGNIFYING�
MODE�CAN� DISPLAY�A�MAXIMUM�OF�
EIGHTY�PIXELS�ACROSS�AND���� PIXELS�
DOWN
� THE�MAXIMUM� g9h� AND� g:h�
VALUES�ARE� CALCULATED� ACCORDING�TO�
THE� CURRENT�MAGNIFICATION� LEVEL� 	SET�TO�
�X��BY�DEFAULT
�

���0NCE� THE� g9h� COORDINATE� HAS�BEEN�
CHECKED
� THE� g:h� COORDINATE� IS�
CHECKED� USING�THE� SAME�TECHNIQUE�� *F�
ALL�WENT�ACCORDING�TO�PLANS
�WE�WILL�
HAVE�A� LEGAL� SET�OF�COORDINATES�THAT�
WILL� NOT�CRASH�THE�"MIGA�

���� /OW�THAT�WE�HAVE�A� LEGAL� SET�OF�
COORDINATES
�WE�CAN� START�TO� DRAW�THE�
SCREENS�FOR�.AGNIFY��5WO�SCREENS�
ARE� REQUIRED
� ONE�FOR�THE�MAGNIFIED�
VIEW�AND� ANOTHER�TOOLS�SCREEN�WHICH�
WILL� HOLD� ALL� THE�GADGETS� REQUIRED�TO�
HANDLE�THE�MAGNIFY�FUNCTION��5HE�FIRST�
SCREEN�TO� BE�OPENED� IS� THE�MAGNIFIED�
VIEW�WHICH� IS� A����X����SCREEN��
0NCE�THE� SCREEN� IS�OPENED
� ITS�
PALETTE� IS�GRABBED�FROM�THE�MAIN�
DRAWING�SCREEN�

����0NCE�THE�.AGNIFY�SCREEN� IS�
OPENED� UP
� THE�TOOLBOX�SCREEN� IS�
OPENED�AND�THEN� REPOSITIONED�BELOW�
THE�FIRST�SCREEN� IMMEDIATELY�� *T�USES�
A� STANDARD� PALETTE
�WHICH� IS�ACTUALLY�
THE� SAME�AS�THE�1ALETTE�&DITOR�WE�
COVERED� LAST�MONTH�

����8E�NEED�TO� CREATE� FOUR�GADGETS

�-?;:��;8.;>:�1D<8-5:?�4;C�@;�B51C�E;A>��%�"-5:@�
/>1-@5;:?�5:�-:�-89;?@�19.->>-??5:3�81B18�;2�01@-58�
COLOURS� INTO�THE�MAGNIFIED�VIEW��5HIS�
IS�THE�ONLY� LIM ITATION�THAT� *hVE�
IMPOSED�� +UST� LIKE�%1AINT
� YOU�CAN�
STILL� SELECT�WHICH� AREA� IS�TO� BE�
MAGNIFIED
� ADJUST�THE�ZOOM� LEVEL� AND�
MOVE�AROUND�THE�BITMAP�USING�THE�
CURSOR�KEYS�

5YPE� IN� THE�CODE�FOR�TH IS�MONTH�
AND�YOUhRE� READY�TO�EXPERIMENT�WITH�
THE�.AGNIFY�FUNCTION��"LL� YOU� HAVE�TO�
DO� IS�TO �CLICK�ON� THE�.AGNIFY�GADGET�
FROM�THE�"4�1AINT�TOOLBAR�	LOOKS� LIKE�
A�MAGNIFYING�GLASS
� AND� A� RECTANGLE

PIXELS�TO� A�MORE�MANAGEABLE� �X��
PIXEL�� :OU�CAN�STILL� USE�THE�FREEHAND�
DRAWING�FUNCTION� IN� ANY�ONE�OF�THESE�
FOUR�ZOOM�MODES��:OU�CAN�MOVE�
AROUND�THE�BITMAP�BY�PRESSING�ONE�OF�
THE�FOUR�CURSOR�KEYS�� 5HE�6P�ARROW�
KEY�SCROLLS�THE�DISPLAY�UP
� THE�%OWN�
ARROW�SCROLLS� IT�DOWN� AND� SO�ON�

!-+.*#2#� 0#�)"-5,
-EThS�GET�STUCK� INTO�THIS�MONTH�S�
CODE�� :OUhLL� BE� PLEASED�TO� KNOW�THAT�
THE� COMPLETE� LISTING�FOR��"4�1AINT�IS�

ON� TH IS�MONTHhS�
COVERDISK�� )EREhS� A�
COMPLETE�BREAKDOWN�
OF�HOW� IT�WORKS�

THE� POSITION�OF�THE�MOUSE�POINTER
�
THE� FIRST�THING�WE�DO� IS� TO�GET�THE�
COORDINATES�OF�THE�MOUSE� POINTER�
AND� SUBSEQUENTLY�CONVERT�THEM�TO�
gSCREENh� COORDINATES�

"4�1AINThS�NEW�.AGNIFY�MODE�OFFERS�FOUR�LEVELS�O F�
MAGNIFICATION�SO�YOU�CAN�REALLY�ZOOM�IN�ON�$INDY�
$RAWFORDhS�AMPLE�CHARMS�

���5HE�PROCEDURE�
@."(/*':�FORMS�
THE�HEART�OF�"4�
1AINT�S�MAGNIFY�
FUNCTION��8ITHIN�THIS�
PROCEDURE� IS�VIRTUALLY�
ALL� THE� CODE� REQUIRED�
TO�DISPLAY�THE�
MAGNIFIED�VIEW
�
HANDLE�THE� CURSOR�
KEYS� AND�THE�
ADJUSTMENT�OF�THE�
MAGNIFICATION� LEVEL�

".*("�4)011&3�l �*446&����l �"13*-�����
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THE�MAIN� PROGRAM� IS� PERFORMED�
BRINGING�ALL� THE� STANDARD�DRAWING�
FUNCTIONS� BACK� INTO�OPERATION�
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FUNCTION� IS�THE��3&'3&4);00.�
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9."9�AND�:."9
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COLOUR�SETTING�OF�THE� RELATED� PIXEL� ON

THE�MAIN�DRAWING�SCREEN� IS� READ�
USING�THE�".04�1OINT�FUNCTION�

����5HE�CURRENT�COLOUR� IS� THEN�
CHANGED�TO� REFLECT�TH IS�VALUE�

����8ITH� THE� INK�COLOUR�SET
� THE�
MAGNIFIED� PIXEL� IS�DRAWN�ON�TO�THE�
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'IFTEEN�YEARS�AGO
� HARD�DISK�
DRIVES�WERE�THE�PRESERVE�OF�
THE�RICH�BUSINESSMAN��5EN�
YEARS�AGO
�ONLY�WELL�OFF�

ENTHUSIASTS�COULD�AFFORD�THEM�AND�
FIVE�YEARS�BACK
�ALL�SERIOUS�
HOBBYISTS�HAD�THEM��5ODAY�S�HARD�
DISK�IS�AN�ESSENTIAL�COMMODITY�
ITEM��4UCH�DEVELOPMENT�IS�MIRRORED�
IN�SOFTWARE�ADVANCES��8HILE�
8ORKBENCH�����WAS�HAPPY�RUNNING�
FROM�FLOPPY�DISK
�8ORKBENCH��
� AND�
ESPECIALLY�8ORKBENCH��
�DO�SO�
UNDER�PROTEST�AND�ARE�A� LOT�MORE�
COMFORTABLE�ON�A�HARD�DISK�

$OMMODOREhS� DESIGNERS�ARE�NOT�
TRYING�TO� INCONVENIENCE�PEOPLE� IN

�%)I4�%3*7&�0FFL
�%3*8&3�
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DOING�THIS�� *ThS�JUS T�THAT�CONVENTIONAL�
MASS�MEDIA�TECHNOLOGY�HAS� BEEN�
OUTGROWN� BY�SOFTWARE�� *ThS� TRUE�THAT�A�
LOT�OF�THESE�ADVANCES�COULD� BE�
INCORPORATED� INTO�THE�30.� OPERATING�
SYSTEM
� BUT�UPDATING�THE� INTERNAL�
30.S� IS�COSTLY�AND�EXTREMELY�
INCONVENIENT�FOR�CONSUMERS�

5HIS�FACTOR�APPEARED�VERY�EARLY�
ON� IN� LARGE�COMPUTER�SYSTEMS
� MORE�
BY�ACCIDENT�THAN�DESIGN
� AND�CAN� BE�
SAID�TO�BE�UNIVERSALLY�ACCEPTED� AS�
THE�WAY�TO�DO�THINGS�� *T� IS�VERY�
INTERESTING�TO�NOTE�THAT�THIS� IS�ONE�
THING�THAT�WILL� ALWAYS�SEPARATE�
CONSOLES�FROM�THE�TRUE�COMPUTERS��
&VEN�$%�?� J4�CONSTRAINED�BY� ITS

I F F
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30.
�WHEREAS�
THE�"����� IS�AN�
INFINITELY�VARIABLE�
COMBINATION� OF�
30.� AND�FLOPPY��
BASED�OPERATING�
SYSTEM�

0N� THE�FACE�
OF�IT
� A� HARD�DISK�
MUST�SEEM� LIKE�
SOME�SORT�OF�
UNIVERSAL
PANACEA�FOR�THE� ILLS� OF�LARGE�OPERATING�
SYSTEMS�� *T�MUST�BE� REMEMBERED
�
HOWEVER
� THAT�EVERYTHING�
UNFORTUNATELY�HAS� ITS�SIDE�EFFECTS�AND�
HARD�DISKS�ARE�CERTAINLY�PRONE�TO� A

@I4
"500�IN�A�REAL�STARTUP�SEQUENCE�PERFORM ING�A LL�THE�NORMAL�
SYSTEM�ASSIGNMENTS��&XTRA�ASSIGNMENTS�MAY�BE�ADDED�
LA TER
�SO�LEAVE�"44*(/�RESIDENT�

FEW�NIGGLING�PROBLEMS�

',12�**',%�5-0) #,!&
"�GREAT�NUMBER�OF�THE� PROBLEMS�
ENCOUNTERED�WITH� HARD�DRIVES� TEND�TO

15'2!&� #25##,�7-30�0-+1��,"
3EGULAR�"MIGA�4HOPPER�READERS�MAY�REMEMBER�A�
LITTLE� PROGRAM� 	IN� ISSUE� ��
�CALLED� *4500�� *T�TESTED�
THE�PRESENCE�OF�8ORKBENCH� �� 30.S� IN� A�SCRIPT�� *T�
COULD� BE� USED� IN� AN�"MIGA%04�SCRIPT�TO� FIND�OUT�
WHICH� 30.� THE�MACHINE�WAS� RUNNING�AT�THE�TIME
�
AND�MAKE�THE�SCRIPT� BEHAVE� IN� A�DIFFERENT�MANNER�
ACCORDINGLY��"S�A�CONSEQUENCE
� IT�MEANT�THAT�
COULD� HAVE�TWO�30.S�FITTED� TO�YOUR�MACHINE� 	WITH�
THE�AID�OF�A� 30.� SWITCHER
� AND� HAVE�A�STARTUP�
SEQUENCE�THAT�COULD� CATER�FOR�BOTH�

/OW�THAT�8ORKBENCH� �� IS�WIDELY�AVAILABLE
� THE�
TIME� HAS� COME�FOR�AN� UPDATE�� 5HE� REVISED�
PROGRAM
� SHOWN� IN� -ISTING��� 	SEE� PAGE���

� TESTS�
FOR�THE�THREE�MAJOR�OPERATING�SYSTEM� REVISIONS�
���� 	OR� LOWER

� � ��� �AND� �����"LTHOUGH�THE�
PROGRAM�WAS�DEVELOPED� IN�ASSEMBLY� LANGUAGE�
USING�%EVPAC��
� IT�SHOULD�ASSEMBLE�WITH�JUS T�
ABOUT�ANYTHING
� INCLUDING�1%�ASSEMBLERS��:OUhLL�
FIND� AN� ALREADY�ASSEMBLED�VERSION
� READY�TO� RUN
�
ON� THE�COVER�DISK�	SEE�PAGE��
�

*4500hS�MOST� IMPORTANT�FEATURE� IS�THE�ABILITY�
TO � SELECT� A�SPECIFIC� HARD� DISK�SETUP�� 4OME�
CHANGES� HAVE� BEEN�MADE�TO�TH IS�VERSION�TO�
INCORPORATE� THE�THREE�MAJOR�,ICKSTART� REVISIONS�AND�
THESE� SHOULD� BE�NOTED� BY�ANYONE�UPGRADING�FROM�
THE�ORIGINAL�� *T� IS� NOT�NECESSARY�TO �UPDATE�TO�THIS�
VERSION� IF�YOU� ARE�30.�SWITCHING�BETWEEN� ����AND
�����OR�����AND������ )ERE�ARE�THE� RETURN� CODES�
YOUR�STARTUP� SEQUENCE�CAN�EXPECT�TO� RECEIVE�AFTER�
CALLING� *45����
0,�� 5HE�SUCCESS�CODE� 	3$��
� INDICATES� THAT�A�
VERSION����"MIGA%04� LIBRARY�WAS� PRESENT�AND

AVAILABLE��5HIS�EQUATES�TO �THE� ,ICKSTART�����30.S�
AND� IS�COMPATIBLE�WITH�THE�ORIGINAL� *4500�
8"3/�� 5HE�WARNING�CODE� 	3$��
� SHOWS�THAT�
VERSION� ���WAS�FOUND��5HIS� SUGGESTS� THE�VERSION
���� �30.�OPERATING�SYSTEM� IS� FITTED��5HIS�
BEHAVIOUR�DIFFERS�FROM�THE�ORIGINAL
�WHICH� RETURNED�
0,�FOR�THE�� ��� �,ICKSTART�
&3303�� 5HE�ERROR�RETURN� 	3$���
� REVEALS�THE�
PRESENCE�OF�A� ,ICKSTART�EARLIER�THAN� ������ 4UCH� A�
,ICKSTART�WILL� NORMALLY�BE� ���
� SINCE� AUTOBOOTING�
SOFTWARE�WAS� NOT�AVAILABLE�UNTIL� THAT�TIME�� 	5HIS�
RESULT� IS� ALSO� USED�TO� INDICATE�THAT�THE� %04� LIBRARY�
WOULD� NOT�OPEN��5HIS�SHOULD� NEVER�HAPPEN
� AND� IF�
IT�DOES
� NOTHING�ELSE�WILL�WORK�ANYWAY�
�5HIS� RESULT�
WILL� STOP�A�SCRIPT�ON� PRE������MACHINES��
SOMETHING�THAT�MUST�BE�CONSIDERED�

*4500�ISN hT � A� LARGE� PROGRAM
� ASSEMBLING�TO�
LESS�THAN� ����BYTES�� 5WO�MODIFICATIONS� CAN� BE�
MADE
� THE�MOST� IMPORTANT�AFFECTING�THE� PROGRAMhS�
BEHAVIOUR�WHEN�CONFRONTED� BY�A�� �� �� �30.�

5HE� RESULT�CODES�FOR�&3303� 	AT� LINE��
�AND�
8"3/� 	AT� LINE� ��
� CAN� BE�TRANSPOSED� SO�THE�
PROGRAM� RETURNS�&3303� IF� IT�FIND� THE�VERSION� �����
30.� AND�8"3/�FOR������5HIS�MIGHT�SEEM�
INSIGNIFICANT
� BUT�THE� FAILURE� PROCEDURE� IS� LESS�
COMPLEX�AND
� THEREFORE
� FASTER�TO �SET�UP�FOR�THE�
OLDER�30.S�

5HE�SECOND�MODIFICATION� IS� REALLY�SLOPPY�
PROGRAMMING�FOR�THE�SAKE�OF�SIZE��5HE�VERSION�
STRING�	LINE���
� AND�THE� ROUTINE� TO�CLOSE� AN� OPEN�
DOS� LIBRARY�	LINES������� INCLUSIVE
�CAN� BE�
DISCARDED��5HIS� IS� BECAUSE�THE�OPERATING�SYSTEM

WILL� NEVER�CLOSE�THE�DOS�LIBRARY�UNDER�NORMAL�
CIRCUMSTANCES
� AND� USED� IN� TH IS�WAY
� THE� IT �DOES�
NOT�CONSUME�ANY�EXTRA� RESOURCES�

12�023.�1#/3#,!#�1.##"�3.
*F�YOU� HAVE�A�BASIC�"����WITH� A�SINGLE�FLOPPY�DISK�
AND� HAVE�NO�WISH�TO�DOWNGRADE�BACK�TO�
8ORKBENCH� ���
�WHAT�USE� IS� *4500 �/ONE�
WHATSOEVER
�WHICH� IS�ONE�OF�THE� REASONS�THE�
FOLLOWING�CAME�TO� LIGHT�� "SSEMBLY� LANGUAGE�CODE�
MAY�BE�COMPACT�TO� THE� POINT�OF�BEING�CURT
� BUT�
WHEN� SIZE� IS� LESS�OF�A� PROBLEM
� MORE�ELEGANT�
METHODS�CAN� BE�USED� AND�THAT�USUALLY�MEANS�
RESORTING�TO�$

"T� LESS�THAN��K� LONG�THE�$�VERSION
� CALLED�
"500
� HANDLES�A� LOT�O F�FIDDLY
� EARLY�STARTUP�BITS�FOR�
YOU�MUCH�FASTER�THAN�DISK�BASED�"MIGA%04�
COMMANDS�� *T�CHECKS�WHICH�OPERATING�SYSTEM� IS� IN�
USE�� IGNORES�V L �� �OR� LESS�� MAKES�THE�CORRECT�
ASSIGNMENTS� FOR�V�����AND������ CREATES� AND�
ASSIGNS�THE� 3".�BASED�DIRECTORIES�� CONFIGURES�THE�
DISK�DEVICE�BUFFERS�� AND�OPTIONALLY�EXECUTES� THE�
CORRECT�STARTUP�SEQUENCE��5HE� NET� RESULT�CAN� BE�
SUMMED� UP�AS�A�NOTICEABLE� INCREASE� IN� BOOT�
SPEED
� AND� A� LOT� LESS�HASSLE� INTO�THE�BARGAIN��
"500� IS�NOT� LISTED� HERE� 	YOU�LL� FIND� THE�EXECUTABLE�
VERSION�ON� THE�COVER�DISK�� �SEE� PAGE��
�� *N�
ESSENCE
� IT�MERELY�PERFORMS�SOME�SIMPLE�
"MIGA%04�FUNCTIONS� AT�OPERATING�SYSTEM� LEVEL�

*N� USE
�"500�HAS�THE� FOLLOWING�SYNOPSIS�

!4//� ;393���HQ�=� ;#��CHQ�=� ;3��CHQ�=
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��.B� UNIT
� ALL� O F�WHICH�CAN� BE�
ALLOCATED�TO �APPLICATIONS�AND�DATA�

4OFTWARE� SUPPLIED�WITH�MOST�
DRIVES� INCLUDES�A�SECTION� FOR�
PARTITIONING�THE�DRIVE� INTO�TWO�OR�
MORE� LOGICAL� UNITS��5HERE� ARE� PROS�
AND�CONS�TO �TH IS�AND� IT� IS� LARGELY�
DEPENDENT�ON� PERSONAL� TASTE��0NE�
SCHOOL�O F�THOUGHT�SUGGESTS�TWO�
PARTITIONS�� ONE�FOR�8ORKBENCH� AND�
ANOTHER�FOR�APPLICATIONS��"NOTHER

SCHOOL� OF�THOUGHT�SAYS�YOU� SHOULD�
HAVE�A�SINGLE� PARTITION� FOR�EACH�
OPERATING�SYSTEM� 	OR�8ORKBENCH�
REVISION
� IN� USE��:ET�ANOTHER�
SUGGESTS�THAT�PARTITIONING� IS� A�WASTE�
OF�TIME� AND�YOU� SHOULD�JU S T�HAVE�A�
SINGLE�UNIT�FOR�EACH� PHYSICAL� HARD�
DRIVE�ATTACHED�TO� THE� SYSTEM�

(IVEN�THAT�EVERY�MOUNTED�
PARTITION� CONSUMES� PRECIOUS�MEMORY�

	JUST� LIKE�AN�EXTRA�DRIVE
�THE@MUTHBH� HTH�@XOMT@TTH��������HUT�HBH� XT@H�MQ<B�@ M �# - H @ �THHUB��THB

3 & ( M / ' 3 � T- � 5 " 1 5 � ) ' 1 ' � * F F ) F F L F F I F L
* * ** * * * ������������* f

8HAT�IS�A LL�TH IS�"MIGA%04�S TU FF�
ANYWAY 
"MIGA%04�PROVIDES�ACCESS�TO �FLIES�
AND�PROGRAMS�THAT�WOULD�NOT�
NORMALLY�BE�USABLE�FROM�THE�
8ORKBENCH�� *T�DOES�THIS�BY�
ACCEPTING�COMMANDS�ENTERED�FROM�
A�KEYBOARD� RATHER�THAN�A�MOUSE��"LL�
DISK�BASED�OPERATIONS�PERFORMED�BY�
8ORKBENCH�ARE�DONE�BY�8ORKBENCH�
MAKING�USE�OF�"MIGA%04hS�
FACILITIES
�AND�THEREFORE�8ORKBENCH�
IS�A�MORE�PROTECTED�AND�USER��
FRIENDLY�ENVIRONMENT��6NTIL�
8ORKBENCH���CAME�ALONG�MANY�
OPERATIONS�WERE�IMPOSSIBLE�WITHOUT�
REVERTING�TO �"MIGA%04�AT�SOME�
STAGE�

"LTHOUGH�8ORKBENCH���AND���
HAVE� IMPROVED�MATTERS
�A�GREAT�
DEAL�OF�SOFTWARE�SIMPLY�WILL�NOT�RUN�
FROM�8ORKBENCH�AND�HAS�TO�BE�
ACCESSED�FROM�THE�NATIVE�
"MIGA%04�ENVIRONMENT��5HERE�ARE�
A�NUMBER�OF�REASONS�FOR�THIS
� NOT�
LEAST�THAT�IT� IS�EASIER�TO �DEVELOP�AN�
APPLICATION�FOR�"MIGA%04�ONLY��
"MIGA%04�HAS
�AND�ALWAYS�WILL�
HAVE
�A�DISTINCT�ADVANTAGE��YOU�CAN�
SPECIFY�ANY�SUPPORTED�OPTION�FOR�
ANY�PROGRAM�EVERY�TIME�IT�IS�
i LAUNCHEDj �

%O�*�NEED�TO �KNOW�"MIGA%04 
/O�ONE�i NEEDSj�TO�KNOW�
"MIGA%04
� BUT�EVERY�"MIGA�USER�
SHOULD�KNOW�THAT� IT�EXISTS�AND�HAVE�
A�BASIC�UNDERSTANDING�OF�IT��5HE�
SUBJECT�IS�SO�HUGE�THAT�SEVERAL�
VOLUMINOUS�BOOKS�HAVE�BEEN�
WRITTEN�ABOUT�IT
�SO�BY�THAT�
YARDSTICK
� IT�MUST�BE�HELLISHLY�
COMPLEX�

"MIGA%04�IS�WHAT�YOU�MAKE�OF�
IT��"LTHOUGH�THERE�ARE�WELL�OVER�����
COMMANDS
�MOST�USERS�WILL�MANAGE�
PERFECTLY�WELL�W ITH�A�BASIC�
UNDERSTANDING�OF�A�CORE�CONSISTING�
OF�LESS�THAN����� *F�THAT�SOUNDS�A�
LOT
�COUNT�HOW�MANY�MENU�OPTIONS�
ARE�AVAILABLE�FROM�8ORKBENCH��'EW�
PEOPLE�HAVE�THE�VOCABULARY�OF�
8ILLIAM�4HAKESPEARE
�YET�MOST�CAN�
WRITE�A�FORMAL� LETTER�

*�CANhT �EVEN�SET�MY�VIDEOhS�TIMER
�
WHAT�CHANCE�DO�*�HAVE�W ITH �
"MIGA%04 
5HIS�PROBLEM�IS�ONE�OF�PERCEPTION��
8HO�SAID�IT�WAS�EASY�TO�SET�THE�
TIMER�ON�A�VIDEO�ANYWAY �8E�
NATURALLY�ASSUME�THAT�BECAUSE�A�
VIDEO�IS�A�CONSUMER�ITEM� IT�MUST�BE�
EASY�TO�USE�� �NOTHING�IS�FURTHER�
FROM�THE�TRUTH��8HEN�SETTING�A�
VIDEO�WE�HAVE�TO�JUGGLE�WITH�MANY�
VARIABLES�SUCH�AS�TIME
�PROGRAM�
LENGTH�AND�CHANNEL�� �OFTEN�VIA�A�
MULTI�FUNCTION�CONTROL�PAD��8HEN�
YOU�USE�"MIGA%04
�YOU�
COMMUNICATE�WITH�THE�MACHINE�BY�
GIVING�IT �WRITTEN� INSTRUCTIONS�� *T�
LOOKS�HARDER�THAN� IT�REALLY�IS�

%O�*�NEED�TO �BE�A�PROGRAMMER�TO �
USE�"MIGA%04 
"MIGA%04�IS�AS�ALIEN�TO �
PROGRAMMERS�AS�IT � IS�TO�EVERYDAY�
USERS�SINCE�IT�IS�A�i LANGUAGEj � IN�ITS�
OWN�RIGHT��.ANY�$�PROGRAMMERS�
STUMBLE�WITH�"MIGA%04�JUST�AS�
"MIGA%04�PROGRAMMERS�FLOUNDER�
WITH�$��"LTHOUGH�PROGRAMMERS�WILL�
FIND� IT�EASIER�TO�PICK�UP
�THERE� IS�
NOTHING�STOP�THE�AVERAGE�USER�
GETTING�SOME�HANDS�ON�EXPERIENCE�

PARTITIONING�DECISION� SHOULD� BE� TAKEN�
CAREFULLY
� ESPECIALLY� IF�YOU� HAVE� �.B�
OR� LESS��"�GOOD� SCHEME�TO�START�WITH�
IS�ONE�PARTITION� FOR�EVERY���.B�OF�
FREE�HARD�DISK�SPACE��"N� EXTRA�
PARTITION�MAY�BE�CREATED� IF�YOU� ARE�
RUNNING�AN� ALIEN� %04�FOR�A�1$�
EMULATOR�� *F�YOUR�MACHINE� IS�FITTED�
WITH� TWO� 	OR�MORE
� ,ICKSTART�
REVISIONS
� THESE�CAN� USUALLY�BE�
ACCOMMODATED�ON� A�SINGLE� PARTITION��
MORE�OF�THAT� LATER�

#Y�CONVENTION
� HARD�DRIVE�
PARTITIONS�ARE� LABELLED� LIKE� FLOPPY�
DISKS�� &ACH�ONE� HAS� A�DEVICE�NAME�
USUALLY�%)X�� 	BUT� IT�COULD� BE� )%X�
�
+)X�� AND� SO�ON
� AND� A�VOLUME�NAME��
"S�WITH� FLOPPY�DISKS
� IT� IS� USUAL� TO�
USE�THE�DEVICE�NAME�FOR�"MIGA%04�
OPERATION� AND� LEAVE�
ITS�VOLUME�NAME�FOR�
8ORKBENCH�

$-0+�22',%�
$0-+�
�+'%�"-1
"LTHOUGH� ALL� HARD�
DRIVE�SYSTEMS�
SUPPORT�THE�ORIGINAL�
"MIGA%04�FILING�
SYSTEM� 	CALLED�0'4

�
MOST�OFFER�THE�
GREATLY� IMPROVED�FAST�
FILING�SYSTEM� 	''4
�
5HIS�FILING�SYSTEM� IS�
AVAILABLE�ON� ANY�
,ICKSTART�FROM� ����
UPWARDS� PROVIDED�THE�
INSTALLATION�WAS�
MADE�WITH� A�8ORKBENCH� ����
FORMATTER�� &ACH� PARTITION�CAN� BE�
FORMATTED� FROM�"MIGA%04�USING�THE�
STANDARD�'03."5�COMMAND�� *N� THIS�
EXAMPLE
� LE ThS� ASSUME�WEhRE� USING�
THE�FIRST�PARTITION� CALLED�%)0��%ONhT �
TRY�THESE�UNLESS�YOU� HAVE�BACKED� UP�
ALL�THE�DATA�ON�YOUR�HARD�DRIVE�

'INALLY
� USERS�OF�8ORKBENCH� ����CAN�
GET�A�GREAT� IMPROVEMENT� IN�
PERFORMANCE�BY�USING�THE�DIRECTORY�
CACHE�FILING�SYSTEM�THAT�WAS�
INTRODUCED�FOR�THE� LATER�30.S�

��&/2-!4�$2)6%�$(/�� .!-%�"NNS�
&03�).4,�$#&3

)ARD� DRIVES�ARE� NOT�GENERALLY�VIEWED�
AS�AN� INTERCHANGEABLE�MEDIA
� BUT� IT�
IS�WORTH� REMEMBERING�THAT�THE� LATER�
FILING�SYSTEM� FORMATS�ARE�NOT�
COMPATIBLE�WITH� THE�EARLY�30.4��5HIS�
IS�ESPECIALLY� IMPORTANT� IF�YOU� INTEND�
TO�SOFT�KICKTHE � 30.� IMAGE�FROM� HARD�
DISK�� 5HE� BOOT� PARTITION� 	OR�THE�FIRST�
PARTITION�ON�THE�DISK
�MUST�BE�
COMPATIBLE�WITH� THE� LOWEST�OPERATING

��&�2-!4�$2)6%�$(/�� .!-%�"NNS�
&&3

6SERS�WITH�8ORKBENCH� �� ���MIGHT�
POSSIBLY�WANT�TO�ADD�THE�
INTERNATIONAL� MODE� LIKE�THIS�

��&�2-!4�$2)6%�$(/�� .!-%�"NNS�
&&3�).4,

6SING�"500�TO�ADD�AND�REMOVE�THE�DISK�CACHE�BUFFERS�
FOR�%'0��/OTE�THA T�THE�"%%#6''&34�COMMAND�W ILL�
SHOW�HOW�MANY�BUFFERS�ARE�IN�USE�	ALTHOUGH�TH IS�IS�
RARELY�NECESSARY
�

SYSTEM� REVISION�YOU�WANT�TO� USE�� 'OR�
INSTANCE
� IF�YOU� HAVE�AN�"MIGA������
WITH� ����AND� ����FITTED
� THE�MACHINE�
WILL� NOT�BE�ABLE�TO� RECOGNISE� A� %$'4�
FORMATTED� BOOT� PARTITION�� 4IMILARLY
�
THE� ���� SIDE�OF�THINGS�WILL� NOT�
RECOGNISE� ANYTHING�FORMATTED� BETTER�
THAN� ''4��5HIS� IS� EXCEEDINGLY�
IMPORTANT� IF�YOU�ARE�USING�A� 30.�
SWITCHER�TO�ACCESS�THE�DIFFERENT�
VERSIONS�OF�,ICKSTART�

*N� PART�TWO� NEXT�MONTH
� *�WILL� BE�
EXAMINING
� INSTALLING�AND�CUSTOMISING�
8ORKBENCH� PROPERLY�AND�TA LK�YOU�
THROUGH�EVERY�STEP�ON�THE�WAY�� *�WILL�
ALSO�TAKE�A� REAL� CLOSE� LOOK�AT� HOW�TO�
INSTALL� A�WIDE�VARIETY�OF�8ORKBENCH�
AND� NON�8ORKBENCH�APPLICATIONS�
4EE�YOU�THEN�� !"
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5HIS
EXTREMELY�HIGH�
QUALITY�"MIGA�
GENLOCK
� FROM� 5 �
(71
� HAS� AN�
INTUITION�BASED� SOFTWARE� CONTROL� PANEL�
WITH� FULL� "3EXX� AND� COMMAND� LINE�
INTERFACES�� &ASY� TO� USE
� THE� (�-OCK�
GENLOCK� FEATURES� MANY� SOPHISTICATED�
ATTRIBUTES�AMONG�WHICH�ARE�
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&(4� 4PECTRUM� IS� THE�
ANSWER� TO� AIL� YOUR� ���BIT�
GRAPHICS� CARD� REQUIREb
MENTS�� *T� IS� A� HIGH�
PERFORMANCE
� HIGH� RESOb
LUTION
� ���BIT� BOARD� THAT�
WILL� TAKE� ANY� "MIGA�
����
� ����
� ����� OR�

����� BEYOND�"("�� #UT� THE� HARDWARE� IS� ONLY� HALF� OF�THE�
PICTURE��8ITHOUT�QUALITY�SOFTWARE
�YOUR� INVESTMENT�WILL� BE�
WASTED�� /OT� ONLY� DOES� (71hS� OWN� AWARD� WINNING�
GRAPHICS� APPLICATION� *MAGE'9� FULLY� SUPPORT� &(4�
4PECTRUM
� BUT�ALSO
� USING�A�8ORKBENCH�DRIVER
� NEARLY�ALL�
EXISTING� "MIGA� 8ORKBENCH� COMPATIBLE� APPLICATIONS� WILL�
ALSO�WORK�ON�AND�SUPPORT�THE�&(4�4PECTRUM�SYSTEM�
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5HE� )$��� IS� A� HIGH� SPEED�
HARD� DRIVE� AND� 3".� CARD�
WHICH� CAN� ALSO� BE� USED� TO�
INCREASE� YOUR�"MIGAhS� 3".�
BY�UP�TO��.B�3".�
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*hM�ALMOST�AS�AWKWARD�AS� *AN
�WHEN� IT�COMES�TO� RATING�PROGRAMS�� 1ROGRAM�
COMPILATIONS
� CLIP�ART�COLLECTIONS
�DISK�MAGAZINES�AND�SIMILAR�DISKS�ARE�
GIVEN�A� i 1RODUCT�3ATING���"S�YOUhRE�REALLY�PAYING�FOR�A�GROUP�OF�THINGS
�ON�A�
DISK
� THE� i 1RODUCT�7ALUEj� IS�AN�ESTIMATION�OF�THE�DISKhS�COLLECTIVE�VALUE�

%ISKS�WITH� ONLY�ONE�PROGRAM
� OR�PROGRAMS�WHICH�HAVE�BEEN�
DOWNLOADED�FROM�BULLETIN� BOARDS
� ARE�GIVEN�A� i 1ROGRAM�3ATINGj ��5HIS�
REFLECTS�HOW�GOOD� *� THINK�THEY�ARE
� INCLUDING�HOW�USEFUL� 	OR�AMUSING
� *�FIND�
IT
� DOCUMENTATION�AND� RELIABILITY��3ATINGS�ARE�OUT�OF����� �PRODUCTS�WITH�
RATINGS�OF���OR�ABOVE�ARE�WORTH�A� LOOK�AT
�THOSE�ABOVE���ARE�ESSENTIAL�

%ISK4ALVE�W ILL�ATTEM PT�TO �SALVAGE�WHAT

CONFLICT�� *T� IS�COLOUR�CODED�TO�SHOW�
WHICH� COUNTRY�THEY�WERE� PROTECTED�OR�
RULED� BY��5HE�PROGRAMME� IS�
EXTREMELY�WELL� RESEARCHED� AND�
PROVIDES�A�FAIR� LEVEL� O F� INTERACTIVITY
�
BUT� IT� IS� LET�DOWN� A� LITTLE�BY� ITS� LOOKS��
"LTHOUGH� HAVING�SAID� THAT
�WAR� IS� NOT�
A� SUBJECT�THA T� LENDS� ITSE LF�TO �COLOURFUL�
FONTS�AND� BACKDROPS�

%�%AY����������IS�A�GOOD�WAY�OF�
GAINING�AN�OVERVIEW�OF�THE�EVENTS�OF�
THE�WAR�WITHOUT�HAVING�TO� PLOUGH�
THROUGH�MUSTY� INTRUDER�KILLING�SIZED�
BOOKS�� "LTHOUGH
� STRICTLY�SPEAKING
� IT�
IS� NOT�1%� IT�CAN�BE�OBTAINED�FROM� ITS�
AUTHOR�.R�"�.�$OOKE�FOR�A�SMALL� FEE�
OF�_��� )E�CAN� BE� CONTACTED�BY�WRITING�
TO�� ����8OODMANSTERNE� 3OAD
�
4TREATHAM
� -ONDON
� 48����6#�

1ROGRAM�RATING�� ���

."�1-$2�"'1)�4 '���
8ITHOUT�A�DOUBT
� THE�STAR�O F�THIS�
COMPILATION� IS�THE� SUCCESSOR�TO�ONE�
OF�THE� LONGEST� RUNNING�UTILITIES� FOR�THE�
"MIGA
� %ISK4ALVE���� %ISK4ALVE�HAS�
LONG�BEEN� AN� ALMOST� INDISPENSABLE�
DISK� RECOVERY�AND�FILE� UNDELETION�TOOL�

*T�WILL� SCAN�EITHER�A�FLOPPY�OR�HARD

I T �CAN�FROM�YOUR�DAMAGED�DISKS�

DISK�FOR�DELETED�FILES�OR�DAMAGED�
SECTORS�AND�WILL� THEN�ALLOW�YOU�TO�
UNDELETE�A� CHOSEN�FILE� OR�SALVAGE�
FILES�FROM�A�DAMAGED�DISK�� *ThS� BEEN�
ONE�OF�MY�MOST�RELIABLE� TOOLS� FOR�
SOME�TIME�NOW
�EVEN�SUCCEEDING�
WHERE� SOME�COMMERCIAL� PACKAGES�
HAVE�FAILED�

"NOTHER� INCREDIBLY�USEFUL� TOOL� TO�
BE� FOUND�ON�TH IS�DISK� IS�VERSION������
O F�+OHN�7ELDTHUISh� 7IRUS�$HECKER��
"MONG�THIS�VERSIONhS�NEW�FEATURES� IS�
THE�ABILITY�TO� CHECK�ARCHIVES�AND�THE�
USE�OF�$OMMODORE�S� *NSTALLER�
PROGRAM�� *T�WILL� ALSO� RECOGNISE�THE�
%.�5RASH�VIRUS�

-ACE�1OINTER�IS� A�SMALL� UTILITY�THAT�
WILL� AUTOMATICALLY� INTERLACE�THE�
"MIGAhS�MOUSE� POINTER�WHICH
� AS� IT� IS�
A� HARDWARE� SPRITE
� IS�ALWAYS�
DISPLAYED� AT� LOW� RESOLUTION� NO�MATTER�
HOW�UNWIELDY�THIS�MAY�BE� IN�YOUR�
CURRENT�SCREEN� RESOLUTION�

/ICK�1REFS� IS� A�SUITE�OF�PROGRAMS�
THAT�ACT�AS�ADDITIONAL� PREFERENCES�FOR�
8ORKBENCH�� �� �USERS��8B�1ICTURE�
ALLOWS�YOU�TO �CHOOSE�A�BACKGROUND�
PICTURE�FOR�YOUR�WORKBENCH��8ITH�
#USY�1OINTER�YOU�WILL� BE� ABLE�TO �ALTER

#UT�%OCTOR
� THERE�REALLY�IS�A�LITTLE �MAN�INSIDE�MY�COMPUTER�WHO�TA LKS�TO �ME�
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THE�ANIMATION�OF�YOUR�MOUSE� POINTER�
DISPLAYS�WHEN�YOUR�COMPUTER� IS� BUSY�

"LSO� INCLUDED�ON�TH IS�DISK�ARE�
11.$
� A� PACKER�FOR�NON�EXECUTABLE�
FILES
� AND� :",
� A�COMMODITY�SIMILAR�
IN� FUNCTION� TO�.IGHTY.OUSE�OR�
%.OUSE
� AND�ALSO� SEVERAL� OTHER�
USEFUL� PROGRAMS��5HIS� DISK� IS�
DEFINITELY�WORTH� A� LOOK�FOR�ANYONE�
WHO�DOESNhT �HAVE�A�COPY�OF�
%ISK4ALVE�OR�7IRUS�$HECKER�

1RODUCT�VALUE�� �� �

 '%�,'+
1%�4OFT�	DISK�
NUMBER�7����

	"LSO�SEE� PAGE���

)AVE�YOU�EVER�BEEN�
TOLD�ABOUT�AN�
EXCELLENT�ANIMATION
�
SUCH� AS�$RAIG�
$OLLINSh� -AST�4TAND�
ON�)OTH
� AND� UPON�
SEEING� IT�FE LT�JUS T�A�
TAD�DISAPPOINTED�
WITH� ITS� DURATION 
5HE�TROUBLE� IS�THAT�
EVERY�ANIMATION� IS�
LIMITED�TO�THE�
MEMORY�SIZE�OF�THE�
COMPUTER� IT� IS�BEING�
PLAYED�ON�� #IG"NIM�GETS� AROUND�THIS�
LIM ITATION� BY� READING�THE�ANIMATION�
FROM�DISK�� *N� THE�PAST�THIS� HAS�
RESULTED� IN� SLOW�AND�JERKY�PLAYBACK�
SPEEDS�� #IGANIM
� HOWEVER
� ACHIEVES�
A�MORE�THAN� RESPECTABLE� PLAYBACK�
SPEED�BY� LOADING�CHUNKS�OF�AN�
ANIMATION�ASYNCHRONOUSLY
� THA T� IS�
LOADING�A�CHUNK�FROM�DISK�AS�THE�
PREVIOUS�ONE� IS� BEING�DISPLAYED�

5HE� RESULTS�EVEN�ON� AN� ANIM� ��
FORMAT�ANIMATION� ARE�VERY�GOOD� AND�
WITH� AN�ANIM� ��FORMAT�THEY�ARE�
ASTOUNDING��5HEREhS�NO�SUPPORT�FOR�
THE�ANIM���FORMAT��5HIS� IS�NO�GREAT�
LOSS�AS�THE�ONLY�ADVANTAGE�OF�THIS�
FORMAT�OVER�ANIM� �
�WHICH� IS�THE�
QUICKER�OF�THE�TWO
� IS�THAT� IT� IS� AN�
OFFICIAL� *''�FORMAT�

*F�YOUhRE� UNHAPPY�WITH�THE� RESULTS�
YOU� CAN� IMPLEMENT�ANY�OF�THE�
PROGRAMhS� OPTIONS��5HESE� INCLUDE��
-OADAIL
� TO� LOAD�THE�WHOLE�ANIMATION�
INTO�MEMORY� IF�IT�WILL� FIT��)IRES
�TO�
FORCE� THE� SCREEN�TO�HIRES� INTERLACE�
MODE��#LANK
� TO� REMOVE�THE�MOUSE�
POINTER�FROM�VIEW��#UFSIZE
�WHICH�WILL�
ALTER�THE�DEFAULT�SIZE�OF�THE�
PROGRAM�S�BUFFER��5HE�MOST�USEFUL

OPTION� IS�7ERBOSE�WHICH�WILL� DISPLAY�
SOME� IMPORTANT� INFORMATION� ABOUT�
THE� ANIM�THAT�HAS�JUS T� BEEN�
DISPLAYED��5HE� INFORMATION� INCLUDES�
THE�ANIMATION�S� LENGTH� IN� FRAMES
� ITS�
TYPE�AND�FORMAT
� ITS� SPEED� IN� FRAMES�
PER�SECOND� 	FPS
� AND�WHETHER�THE�
OPTIONS�YOU� HAVE� SET�ARE�OPTIMAL� OR�
NOT�� 6SING�THE� INFORMATION� PROVIDED�
BY�THE�VERBOSE�OPTION
� YOU� CAN�ALTER�
THE�OTHER�FUNCTIONS� IN� ORDER�TO�
PRODUCE�THE� SMOOTHEST�AND�QUICKEST�
PLAYBACK�POSSIBLE�ON�YOUR�HARDWARE�
SETUP� 	A� HIGHER�BUFFER�VALUE� ALONE

5RACK�DOWN�LOST�FILES�AND�SAVE�HOURS�W ITH�'IND�*T�
DOES�NOT�ALWAYS� IMPROVE�THINGS
�

0THER�NOTEWORTHY� INCLUSIONS� TO�
TH IS� DISK�ARE�4@"NIM��AND�
8#7ERLAUF�� 8#7ERLAUF�IS� A�TINY�
PROGRAM�THAT�WILL� TRANSFORM�THE�DRAB�
COLOURS�OF�YOUR�8ORKBENCH� INTO�A�
LOVELY�COPPERTONE��4@"NIM�
� ON� THE�
OTHER�HAND
� IS� RATHER�MORE�USEFUL� IN�
THAT� IT�WILL� TURN� ANY�ANIM���ANIMATION�
INTO�AN�EXECUTABLE�FILE��5HE�
ADVANTAGE�OF�DOING�THAT� IS�THAT� IF�YOU�
WANT�TO�DISTRIBUTE�AN� ANIMATION
�YOU�
WONhT �NEED�TO� INCLUDE� A�DISPLAY�
PROGRAM� AND
� AS�A� RESULT
� YOU� CAN�FIT�
A� LARGER�ANIMATION�ON�DISK�

1ROGRAM�RATING��� ���

*1"�2--*1� ���
)IGHLAND�1%
5HIS�DISK�WILL� UNDOUBTEDLY�APPEAL� TO�
OUR�MALE� READERS��8HY � #ECAUSE
�
WHETHER�MEN� ADMIT� IT�OR�NOT
�WE�ARE�
ALL� SUCKERS� FOR�A�GOOD�GIMMICK��
"NI.AN� IS� A�SPLENDID�EXAMPLE�OF�AN�
ALMOST�USELESS�GADGET�� *T�DISPLAYS�A�
WINDOW�ON� YOUR�DESKTOP�WITH� A�
TALKING�HEAD��8HAT� IS� NOT�
IMMEDIATELY�OBVIOUS
� HOWEVER
� IS�
THAT�YOU� CAN�GIVE� IT�VERBAL
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%UST�O FF�SOME�MENTAL�COBWEBS�AND�TEST�YOUR�MATHEMATICAL�REFLEXES�

OTHER�TOOLS�AND�COMMODITIES
� AS�WELL�
AS�GAME�FIXES� FOR�.EGA�LO�.ANIA
� 3��
5YPE�AND�1OWER�.ONGER�

1RODUCT�VALUE�� ���

4�0)�!*'�32'*'2'#1�"'1)�
4-*��
3OBERTA�4MITH�%51
5HIS�DISK� IS� POSITIVELY�STUFFED�TO� THE�
GILLS�WITH� SOFTWARE�� "LTHOUGH� SOME�OF�
ITS� CONTENTS� HAVE�MORE�CURIOSITY�
VALUE�THAN� SERIOUS�APPLICATIONS
�
YOUhLL� UNDOUBTEDLY�FIND� SOMETHING�OF�
INTEREST�ON�TH IS�DISK�

0NE�OF�THE�MORE�SERIOUS� TOOLS� ON�
TH IS� DISK� IS�.17����� *T�S �AN�.1&(�
	.OTION� 1ICTURE� &XPERTS�(ROUP
�
VIEWER��.1&(� IS�SIM ILAR� IN� PRINCIPLE�
TO �THE�+1&(� 	+OINT�1HOTOGRAPHIC�
&XPERTS�(ROUP

� BUT� INSTEAD�OF�
COMPRESSING�A� SINGLE� PICTURE
� IT�
COMPRESSES� SEVERAL� FRAMES�OF�AN�
ANIMATION�� 6NFORTUNATELY�THE� FORMAT�
NEEDS�HUGE�AMOUNTS�OF�PROCESSOR�
POWER�TO�DECOMPRESS�THE�FRAMES�AT�
A� RESPECTABLE� RATE�� "S�THIS� IS� A�
SOFTWARE�VERSION
� THE�VIEWER� IS�VERY
�
VERY�SLOW
� EVEN�ON� A�BUTCH�"�����OR�
"������ /EW�FEATURES� IN�VERSION� �����
INCLUDE�"("�SUPPORT�AND� AN� OPTION� TO�
SEPARATE�.1&(� FILES� INTO� INDIVIDUAL�
*''�PICTURES�

$RUNCH�O�MATIC�IS�YET�ANOTHER�
PACKER�� *TS�CLAIM�TO�FAME� IS� ITS�
OPTIMISED� ROUTINE� FOR� *''�PICTURES� AND�
SAMPLES�

%4OUND�IS� AN� *''�SAMPLE� PLAYER�
THAT�WILL� ALLOW�YOU�TO�PLAY�THE�
SAMPLES�BACK�DIRECTLY�FROM� HARD�
DISK�

&RROR�WILL� NOT�ONLY�TE LL�YOU�WHAT�
THE�DIFFERENT�ERROR�CODES�MEAN
� IT�WILL�
ALSO�GIVE� SUGGESTIONS�ON� HOW�YOU�
MIGHT�REMEDY�THE� PROBLEM�

5HERE�MUST�BE�A� REASON�FOR�THE�
POPULARITY�OF���BIT�EMULATORS�
1ERHAPS� IT hS�JU S T�NOSTALGIA��8HATEVER�
IT� IS
� HEREhS� ANOTHER�ONE
� A�(AMEBOY�
EMULATOR��5HE� POINT�O F�A�(AMEBOY�
EMULATOR�THA T�DOESNhT �SHRINK�YOUR�
"MIGA�TO�A� PORTABLE� SIZE�EVADES�ME��
#UT� *hM�SURE�THERE�ARE�ONE�OR�TWO

SAD� INDIVIDUAL�WHO�MIGHT�ACTUALLY�
ENJOY�USING� IT�

)ERE�S� A� RATHER�USELESS� PROGRAM
�
A�.OUSOMETER�� :ES�THA ThS� RIGHT
� IT�
MEASURES�HOW�FAR�YOUR�MOUSE� HAS�
TRAVELLED� ACROSS�YOUR�DESKTOP�
8HAThS�MORE
� IT�MEASURES�THE�
DISTANCE� IN� KILOMETRES�� *F�IT�WERE� IN�
MILES� IT�MIGHT�BE�CONSIDERED� USEFUL�

1OWER.ENU�IS� ANOTHER�
8ORKBENCH� REPLACEMENT�

4CRUNCHER�IS� A� PACKER�THAT�CLAIMS�
TO�GIVE�BETTER�COMPRESSION� RATIOS�
THAN�1OWER�1ACKER�

451�WILL� PLAY�YOUR�MUSIC�MODULES�
THROUGH� A�$%� PLAYER�LIKE� INTERFACE�

9MORE� IS�A�VIEWER�WITH� A�SEARCH�
FUNCTION�

5HIS�DISK�ALSO� CONTAINS�4@"NIM�
�
MENTIONED�EARLIER�AND�4@1IC�WHICH�
CREATES� SELF�VIEWING�PICTURES��"LL� IN�
ALL
� TH IS�DISK�PROVIDES�EXCELLENT�VALUE�
FOR�MONEY

1RODUCT� RATING�� �� �

-0%�,'1#"�
.AGNETIC�'IELDS�	%ISK�#6���

-IFE� IN�THE�����S� IS� A� HECTIC�AFFAIR
�
ESPECIALLY�AS� 'ILOFAXES� HAVE�GONE�OUT�
OF�FASHION�� 4O� HOW�CAN�YOU� KEEP�UP �
8ELL
� YOU� COULD�DO�A� LOT�WORSE� THAN�
GETTING�0RGANISED��0RGANISED��IS
� IN�
EFFECT�AND� APPEARANCE
� A� 'ILOFAX�ON�
YOUR�"MIGA� 	SO�YOU� CAN� HAPPILY�USE� IT�
IN� THE�PRIVACY�OF�YOUR�OWN� HOME
� TO�
AVOID� RIDICULE
�

*T�HAS�CALENDAR
� DIARY�AND�
ADDRESSBOOK�SECTIONS�� *T�EVEN� HAS�A�
SEARCH� FEATURE�AND� PRINTING�OPTIONS�

5HE�DISK�ALSO�CONTAINS� A� COUPLE�
OF�OTHER�USEFUL
� AND� SOMETIMES�
BRUTALLY�HONEST
� TOOLS�� 5HE�.ONEY�
1ROGRAM�AND�)OUSEINV�

6SING�)OUSEINV�YOU� CAN�MAKE�A�
DATABASE�OF�THE� CONTENTS�OF�YOUR�
HOUSE�FOR� INSURANCE� PURPOSES��5HE�
LAST�PACKAGE� IS� ALSO�VERY�GOOD� AT�
HELPING�YOU� ORGANISE�YOURSELF�� 5HE�
.ONEY�1ROGRAM� IS� A�FINANCIAL�
ORGANISER�THAT�WILL� KEEP�THE�DETAILS� OF�
SEVERAL� ACCOUNTS
� GROUPS�AND�
TRANSACTIONS��:OU� CAN�ALSO�MAKE

BUDGET�COMPARISONS�AND� LEAVE�
YOURSELF�REMINDERS�THAT�WILL� BE�
SCROLLED� ACROSS� THE�SCREEN�THE�NEXT�
TIME�YOU� RUN�THE� PROGRAM�� 5HE�
ACCOUNT�GRAPH
� HOWEVER
� IS�THE� POINT�
WHERE� THINGS� START�TO� BECOME� PAINFUL��
*T�WILL� DISPLAY�ALL� YOUR�FINANCIAL�
DETAILS
� COMPLETE�WITH� HORRIBLY� RED�
SECTIONS�AND�DOWNWARD�SLOPING�BITS��
4TILL
� IT� IS� NOT�SO�BAD� IF�YOU�TURN�YOUR�
MONITOR�OR�57�UPSIDE�DOWN�

1RODUCT� RATING�� �� �

5 ��
��32'*1��
1%�4OFT�	%ISK�NUMBER�7����

5HE�MAJORITY�OF�THE� PROGRAMS�ON�THIS�
DISK�WILL� BE�OF� INTEREST�TO �HARD�DISK�
OWNERS
� BUT�THERE� ARE�SEVERAL� OTHER�
TOOLS�THAT�MIGHT� PROVE� USEFUL� TO�
EVERYONE�

*F�YOU� ARE�A� HARD�DRIVE� USER
� YOU�
WILL� NO�DOUBT�BE�CHEESED� OFF�WITH� THE�
NUMBER�OF�ASSIGNS� CLUTTERING�YOUR�
SYSTEM�� 5HERE�ARE�A�COUPLE�OF�
UTILITIES� IN� TH IS� COLLECTION� TO� KEEP�
TRACK�OF�THEM��"SSIGN.ANAGER�HAS�
BEEN� DESIGNED�AS� A� PREFS�EDITOR
� SO�
INSTALLATION� IS� A�SIMPLE�MATTER�OF�
TUCKING� IT�AWAY� IN�YOUR�PREFS�DRAWER�
AND� ALTERING�YOUR�STARTUP� SEQUENCE��
0NCE�YOUhVE�DONE�THAT
� CREATING
�
EDITING�OR� REMOVING�AN� ASSIGN� IS�
SIMPLY�A�MATTER�OF�CLICKING�ON� A�
BUTTON��"SSIGNPREFS� IS�BASICALLY�THE�
SAME� AS� IT�COMBINES� ALL� OF�YOUR�
ASSIGNS� INTO� A�SINGLE� FILE�

1ICKSTARTUP�IS� ALSO�OF�MORE�
INTEREST�TO � HARD�DISK�USERS��"S�THE�
NAME�SUGGESTS
� YOU�CAN� USE�THIS�
PROGRAM�TO�SELECT�A�STARTUP�
SEQUENCE�OF�YOUR�CHOICE� BY�EITHER�
CLICKING�YOUR�MOUSEhS� RIGHT�BUTTON
� OR�
PRESSING�' *�WHEN�YOUR�MACHINE� IS�
BOOTING�UP�

0F�MORE�GENERAL� INTEREST� IS�
3EPORT��5HIS� HANDY� LITTLE� TOOL�WILL�
GENERATE�BUG�REPORTS
� COMPATIBILITY�
REPORTS�AND�ENHANCEMENT�REQUESTS�

0NE�THE�BEST� INVENTIONS�OF�THE�
LAST�TWENTY�YEARS� HAS�TO� BE�THE�1OST��
*T� NOTE�� 4TICKIT�IS�THE�COMPUTER�
EQUIVALENT��:OU�SIMPLY�ENTER�YOUR

REMINDERS� AND�WHEN�YOU�TURN�YOUR�
"MIGA�ON� NEXT
� THEY�WILL� POP�UP�

&NFORCER���WILL� CHECK�YOUR�
MEMORY�FOR� ILLEGAL� ACCESSES�

4YSTEM�'RIEND�IS� A� PASSWORD�
PROTECTION� PROGRAM�WRITTEN� IN�".04��
*ThS� ACCOMPANIED� BY�ANOTHER�FRIEND��
5HE�'RIENDLY�.ODULE�1LAYER
� ALSO�
WRITTEN� IN�".04�� 5HE�'RIENDLY�.ODULE�
1LAYER�WILL� SIMPLY�PLAY�YOUR�MODULES
�
IN� A�FRIENDLY�MANNER�OF�COURSE��

1RODUCT�VALUE�� ���

!&�,,#*�8�'113#��
.AGNETIC�'IELDS�	%ISK�"����

*SSUE�TWO�OF�THE�ONLY�"MIGA� �����
MAGAZINE�HAS� ANOTHER�WIDE� SELECTION�
O F�REVIEWS
� UTILITIES� AND�GAMES��5HIS�
MONTH� THE�EDITORIAL� SECTION� FOCUSES�
ON� PIRACY�AGAIN
� AS�WELL� AS�THE�
PROBLEM�OF�VIRUSES��5HERE� IS� ALSO�FAIR�
COVERAGE�OF�THE�$%���CONSOLE�

5HE�MAGAZINE�S�3EVIEW�SECTION�
HAS�SOME� INTERESTING�1%� REVIEWS�AND�
A� LARGE�SELECTION� OF�GAMES� IS� RATED�

5HIS� ISSUE� IS�A� LITTLE� SHORT�ON�
UTILITIES�DUE�TO�AN� ABSENCE�OF�NEW�
"("�PROGRAMS�� )OWEVER
� ,ILL"("
�
7IRUS�$HECKER�����
� %$OPY�AND�
"MEKO"("�ARE� INCLUDED� ON�THE�DISK�

5HERE�ARE� ALSO�A� FEW�WORKBENCH�
GAMES��5HESE� INCLUDE� 5ETRIS

#OULDER
� %OG�#OXMAN�AND�THE�
BRILLIANT�.INI1AC�� 5HE�MAGAZINE� IS�
QUITE�A�GOOD� READ� AND� CONTAINS�A�FAIR�
AMOUNT�OF�GOOD�SOFTWARE�

1RODUCT� RATING�� �� �

+�%,3+4�
�
3OBERTA�SMITH�%51�	%ISK�65���

*F�YOU�WOULD� TRY�YOUR�HAND� AT�DISK�
MAGAZINE�WRITING
� YOU�MIGHT�FIND�
.AGNUM�O F�INTEREST��.AGNUM� IS�A�
DISK�MAGAZINE� CREATOR�� *T�WORKS�BY�
LOOKING�FOR�SEVERAL� FILES� IN� ITS�
DIRECTORY
�WHICH� IT�WILL� COMBINE�TO�
CREATE�YOUR�MAGAZINE�

*T�WILL� LOOK�FOR�AN� INDEX�FILE� THAT�
WILL� CONTAIN� THE� PATHS� FOR�THE� ARTICLES��
5HESE�ARTICLES�WILL� NEED�TO�BE�WRITTEN�
IN� PLAIN�"4$**
� THEY�CANNOT� INCLUDE�
STYLES�SUCH� AS�BOLD�OR� ITALIC��:OU�CAN
)ERE�ARE�JU S T�A�FEW�O F�THE�DESKTOP�GAMES�INCLUDED�ON�THE�CHANNEL�; �DISK

KH� 4 ENQO � !DA?GAN� 4 � 
�� � >U� (KDJ� 4 A H@ PD Q EO � W

9�
R+ _ J_ J_ ILI L JD & � _ �

.�31#"

".*("�4)011&3�l �*446&����l �"13*-�����



1O<>F+JI� Q�(
?(� /BE>58A6;

� N� .<EHF� �;86>8E� .�
��� 5L� "B;A� .8?7G;H<F� 2��?G)
2 - ' 9\ 2J M �������������������������������������\ \
N � E 9 � N � 9?HG6>�E45� %8FF4:8

 


*4A� �<F>

( (

�E455<A:� +6E88A� 4A7� +4I<A:�

 BE>�

<
/BE>58A6;

C�!�<64G�<BAF3�BAC

+;8??

�HEE8AG�
$4E:8FG�
7BCHF
4E5<G8E
.!1
,BB�@4A4:8E
/3))%0� 
-�)'$�
7BCHF3G4F>
(��
R� !(E89F� S

+G46>�

9?5BHG� -C74G8� ? <F G � ?4A68?

,BB�@4A4:8E

;�
1

'��G�GD@�

CJR@Q@M��?@>D?@�RCD>C�>JGJPM�TJPM�
O@SO�RDGG� =@�?DNKG<T@?� DI


7JP�<GNJ�C<Q@�OC@�JKODJIN�JA�
HJ?DATDIB�OC@�>JIOMJG�� JM�>JHKG@O@GT�
M@KG<>DIB� DO
�2J�HJ?DAT�DO�TJP^GG� I@@?�<�
K<DIO�K<>F<B@��RCD>C�TJP�><I�<GNJ�
PN@�OJ�>M@<O@�<� M@KG<>@H@IO�����
>JGJPM�GJ�M@N� DH<B@


'A�TJP� DIO@I?�OJ� DI>GP?@�<IT�
BM<KCD>N� DI�TJPM�H<B<UDI@��TJP�GG�
I@@?�OJ�>M@<O@� <�ADG@�OC<O�RDGG� GDNO�OC@DM�
K<OCN
�2C@�KMJBM<H�RDGG� ?DNKG<T�<IT�
&�+�� DIO@MG<>@�JM�NO<I?<M?� KD>OPM@��
<N� GJIB�<N� DO ^N�JA�<I� ,21!�NDU@�
����S����@O>�


7JP� ><I�PN@�TJPM�A<QJPMDO@�
HJ?PG@� KG<T@M�AJM�KG<TDIB�TJPM�
HPND>�
=PO� DA�TJP�?J�NJ��TJP�GG�=@�
PI<=G@�OJ�NOJK� DO�KG<TDIB
�2J� M@H@?T�
OCDN�TJP�><I�PN@�OC@�>JIQ@MO@M�
KMJBM<H�KMJQD?@?�OJ�>JIQ@MO�DO�OJ�<�
AJMH<O�OC<O�><I�=@� M@>JBIDN@?� =T�
��")0(:

2CDN� DN�LPDO@� <� M@<NJI<=G@�
K<>F<B@�� =PO� DO�?J@N�C<Q@�OC@�N<H@�
?M<R=<>F�<N� DON� K@@MN�?J�<O�OC@�
HJH@IO�� IJ��%��NPKKJMO


�-*"-�(�-�/$)"�^?WV

���	����
��
��") /$�� �$ '�.� D�$.&���VW\E
2CDN� DN�<�ORJ�?DNF�>JGG@>ODJI�JA�H<OCN�
M@G<O@?�@?P><ODJI<G� KMJBM<HN
�
��/#.- !' 3�DN�<�M@G<ODQ@GT�NDHKG@�
KMJBM<H�� DO�=<ND><GGT�>JHKMDN@N�
N@Q@M<G� ODH@?�O@NON
� "@NKDO@� DON�
NDHKGD>DOT�DO� DN�>C<GG@IBDIB�<I?�API��
<GOCJPBC�TJPIB@M�>CDG?M@I�HDBCO�ODM@�
JA�DO�LPDO@�LPD>FGT
�2C@�O@NON�>JQ@M�
<??DODJI�� NP=OM<>ODJI�� HPGODKGD><ODJI��
?DQDNDJI�� AM<>ODJIN�<I?�<GB@=M<
�
3IAJMOPI<O@GT�� OC@M@�<M@�JI@�JM�ORJ�
HDIJM�=PBN� DI�LP@NODJI�N@G@>ODJI�
MJPODI@N�� <N�HT�TJPIB@M�NDNO@M�BJO�
OC@�N<H@�LP@NODJI�AJPM�ODH@N� DI�<�
NDIBG@�O@NO


2C@M@�<M@�ORJ�JOC@M�KMJBM<HN�
OC<O�RJPG?�<KK@<G�OJ�TJPIB@M�
>CDG?M@I
�2C@M@^N�� (8�RC@M@�TJP�
O<F@�JI�OC@�MJG@�JA�<I�$ '� <B@IO�RCJ�
DN�OMTDIB�OJ�><KOPM@�NJH@�OCD@Q@N

7JP�C<Q@�OJ�OMT�<I?�H@HJMDN@�OC@�
>MDHDI<GN^� A<>@N�� @<>C�JA�RCD>C� C<Q@�
AJPM�?DNODIBPDNCDIB�A@<OPM@N�OC<O�><I�
=@�>C<IB@?


2C@� M@H<DIDIB�B<H@� DN���/#.�
��1 )/0- :� 'I�OCDN�B<H@�TJP�OMT�OJ�
OM<Q@G�OCMJPBC� OC@�MJJHN�JA�<�><NOG@


'I�@<>C� MJJH�TJP�GG� =@�>C<GG@IB@?�OJ�
<INR@M�<�H<OC@H<OD><G� LP@NODJI

%@O�OC@�<INR@M�RMJIB�<I?�TJP^Q@�
C<?� DO
�%@O� DO�MDBCO�<I?�TJP�GG� =@�
M@R<M?@?�RDOC� K<NN<B@�OCMJPBC�OC@�
MJJHN�<I?�NJH@� DIAJMH<ODJI�<=JPO�
OC@� )DIB�N�>CDG?M@I
�7JP^GG� I@@?�OJ�
H@HJMDN@�OCDN� DIAJMH<ODJI�AJM�G<O@M�
JI� DI� OC@�B<H@




2C@�>JHKDG<ODJI�RDGG�O@NO�=JOC�OC@�
H<OC@H<OD><G� KMJR@NN�<I?� GJBD><G�
A<>DGDOD@N�JA�=JOC� K<M@IO�<I?�>CDG?

'O^N�?@ADIDO@GT�RJMOC�<� GJJF� DA�TJP�C<Q@�
>CDG?M@I�� JM�NDHKGT�R<IO�OJ�?PNO�JAA�
NJH@�H@IO<G� >J=R@=N


�-*�0�/� -�/$)"�]?WV


���
���
����
�� WZY
�*� -/���($/#����
&@M@�N�T@O�<IJOC@M�?DNF�AMJH�OC@� 
���

 "�'��**'.�>JGG@>ODJI
�2CDN�?DNF� DN�<�
M@<G�HDSOPM@�JA�KMJBM<HN��=PO�C<N� <�
NOMJIB� G@<IDIB�OJR<M?�OC@�HJM@�
O@>CID><GGT�HDI?@?


$DMNO�PK� DN��
���RCD>C� NO<I?N�AJM�
�HDB<� 'IOPDODJI� <N@?�  @I>CH<MFN
�
'O�N�NDHDG<M�OJ��4.$)!*�<N� DO�O@NON�TJPM�
NTNO@H� DI�<�IPH=@M�JA�DIO@INDQ@�
R<TN
� 'O�?DAA@MN�AMJH�HJNO�C<M?R<M@�
=@I>CH<MFN� DI�OC<O�DO�O@NON�TJPM�
H<>CDI@�N�K@MAJMH<I>@� DI�OC@�OTK@N�
JA�O<NFN�TJP�RJPG?� IJMH<GGT�PN@� DO�
AJM


���
��� DN� <I� '$$�OJ�0�5�
>JIQ@MO@M�RDOC�<�?DAA@M@I>@
�7@N��
TJP^Q@�KMJ=<=GT�BP@NN@?� DO�� DO�RJMFN�
RDOC��%��>CDKN@O
�2CDN� DN�BM@<O�I@RN�
<N� DO�RDGG� C@GK�>J?@MN�PIG@<NC�OC@�
�%��H<>CDI@N�� OM@H@I?JPN�BM<KCD><G�
KJR@M
�7DK@@�

��./��-�DN�<� GDOOG@�HJM@�?JRI�OJ��
@<MOC
� &<Q@�TJP�IJOD>@?�CJR�HP>C�
TJPM��HDB<�NGJRN�?JRI�RC@I�TJP�
KMDIO�<� G<MB@�O@SO�ADG@�JM�KD>OPM@��5@GG��
��./��-�C@GKN�OJ�NK@@?�PK�TJPM�
H<>CDI@^N�JK@M<ODJI�RCDG@�KMDIODIB


��$!!�RDGG�ADI?�OC@�?DAA@M@I>@N�
=@OR@@I�ORJ�O@SO�ADG@N


�$)��*'*-�DN�<�OJJG� AJM��%��
H<>CDI@N�OC<O�RDGG� NPKKGT�I<H@N�AJM�
OC@� 0% �Q<GP@N�JA�TJPM�N>M@@I^N�
>JGJPMN



)/0$��'��DN�<�M@KG<>@H@IO�AJM�OC@�
><G>PG<OJM�OJJG�� >JHKG@O@�RDOC�
N>D@IODAD>�API>ODJIN�NP>C� <N�1DIC�<I?�
NJ�JI



-�� DN� <�?DN<NN@H=G@M
� 'O�RDGG�
OM<ING<O@�TJPM�=DI<MT�ADG@N�<I?

�  +��)� 4 �*)�/#*. ��++'$��/$*).�2$/#

@S@>PO<=G@N�OJ�<NN@H=G@M�NJPM>@�
>J?@


�*0.*( / -�KJKN�PK�<B<DI��
�/��&(*)� DN�<I� DIO@M@NODIB�OJJG
� 'O�
F@@KN�<I�@T@�JI�CJR�HP>C�JA�DON�
NO<>F�<�KMJBM<H�PODGDN@N�<I?�RDGG�
R<MI�TJP� DA�DO� DN�<=JPO�OJ�@S>@@?� DO�
�TJPM�H<>CDI@� DN� GDF@GT�OJ�>M<NC� DA�DO�
?J@N�


� 3/N�0$� �RDGG�OM<INAJMH�TJPM�
O@SO�ADG@N� DIOJ�!JHHJ?JM@^N�%PD?@�
AJMH<O
�  @DIB�<=G@�OJ�NFDK�=@OR@@I�
?DAA@M@IO�IJ?@N�JA�<�?J>PH@IO�
H<F@N�OCDN�<�BM@<O�?J>PH@IO�AJMH<O

'O�H<F@N� I<QDB<ODIB�<�?J>PH@IO�<� GJO�
@<ND@M
� 3NDIB�<IT�@?DOJM�� OC@N@�ADG@N�
><I�=@�H<?@�=T�AJGGJRDIB�M@G<ODQ@GT�
NDHKG@�BPD?@GDI@N
�5CT�<ITJI@�RJPG?�
R<IO�OJ� G@<MI�OC@�I@R�N@O�JA�
BPD?@GDI@N� M@LPDM@?�=T� � 3/N�0$� � DN�
LPDO@�?DAAD>PGO�OJ�PI?@MNO<I?


2C@M@�<M@�<GNJ� GJ<?N�JA�JOC@M�
PN@APG� KMJBM<HN�JI�OC@�?DNF�AJM�TJP�
OJ�O<F@�<� GJJF�<O


�-*�0�/���'0 �^?WV


���
�����X;W]
����D�$.&�)0(� -��^V_E
�+-1� DN�<� KJR@MAPG� <I?�Q@MN<ODG@�
KMJBM<HHDIB�G<IBP<B@�<I?�<�BJJ?�
IPH=@M�JA�OC@�KMJBM<HN� DI�OC@�.P=GD>�
"JH<DI�<M@�RMDOO@I� DI� DO
�2C@�
G<IBP<B@�N� M@LP@NO@MN�� OCJPBC�� <M@�
IJO�K<MOD>PG<MGT�<OOM<>ODQ@�<I?�<� GDOOG@�
<RFR<M?�OJ�PN@


�/��&(*):

7JP�>JPG?� KMJBM<H�TJPM�JRI�
M@LP@NO@MN�JA�>JPMN@�� =PO�OCDN�RJPG?�
O<F@�<B@N
� 2C<IFAPGGT��OCDN�C<N�
<GM@<?T�=@@I�?JI@�AJM�TJP
� 
)/0$/�(�

RDGG� C@GK�TJP� KPO�<I� <OOM<>ODQ@�
'IOPDODJI�GDF@� DIO@MA<>@�OJ�TJP��+-1�
KMJBM<HN
� 'O�BDQ@N�OC@H�<�
KMJA@NNDJI<G� <KK@<M<I>@�<I?�H<F@�
OC@H�@<ND@M�OJ�PN@�<N�OC@T�AJGGJR�<�
NO<I?<M?�AJMH<O


�-*"-�(� -�/$)"�]?WV

�����������
���������
���Z;V
��0'� 
�/#2 ''
2C@N@�<M@�ORJ�NC<M@R<M@�K<>F<B@N�
OC<O�N@O�JPO�OJ�C@GK�TJP� F@@K�OM<>F�JA�
TJPM�DIQJD>@N� <I?�BDQ@�TJP�HJM@�
>JIOMJG� JQ@M�TJPM�G<=@G� KMDIODIB


��- ..�-$)/�O<F@N�<�?<O<=<N@�
<KKMJ<>C� OJ�KMDIODIB�<??M@NN� G<=@GN

'O�RDGG� KMDIO�<GG�TJPM�<??M@NN@N�� <�
N@G@>O@?� GDNO�JA�<??M@NN@N�� JM�<IT�
JI@�<??M@NN�<O�<IT�ODH@


�)�*-(�DN� <I� DIQJD>DIB�KMJBM<H�
RDOC�<�M@<NJI<=G@� IPH=@M�JA�JKODJIN
�
'ON�H<DI�<?Q<IO<B@�� CJR@Q@M�� DN� DON�
<=DGDOT�OJ� GJ<?�OC@�ADG@N�>M@<O@?� DI�
���- ..�-$)/�?DM@>OGT


2C@�KMJBM<HN�<M@� <Q<DG<=G@�AJM�
W��@<>C�� JM�W�
���AJM�=JOC�� AMJH�
.<PG� <O�OC@�AJGGJRDIB�<??M@NN�
��1R@@O=MD<M�!GJN@��%<?@=MD?B@��
&@H@G�&@HKNO@<?�� &.���.�


�-*�0�/� -�/$)"�\?WV

0"�+�� -)� !�-� #-
�# - ��- �/2*�(�$)�2�4.�/*�" /�#*'��
*!��($"������)��.#�- 2�- :�!-*(���
�0'' /$)��*�-��*-�!-*(������ '$�-�-4;

�# ���1�)/�" �*!�0.$)"���
�0'' /$)��*�-��D���E� $.�/#�/�*!/ )�
/# � '�/ ./�.*!/2�- �$.�0+'*�� ���.�
.**)��.�$/<.��1�$'��' ;��)�/# �
�*2).$� 8�4*0�)  ����(*� (�/*�
�*)) �/8��)��4*0<''�#�1 �/*�+�4�
+#*) ��#�-" .�D�)��.*( /$( .��

Z� b� a� Q
�*)) �/$*)�!  �/*�/# ������.�2 ''E;

�# - �$.���"-*2$)"�)0(� -�*!�
���.�2$/#���2$� � -�)" �*!��($"��
.*!/2�- ��1�$'��' �!*-��*2)'*��;�
�# �&�*0/�VWA!*-��($"��DH �V]WY]] �
WY[^E��)��/# ��# �(��($"��
�0'' /$)��*�-��D =� V^W\ZZ�^]WZE;�
�)*/# -�"**��*+/$*)� $.�%*$)$)"��
��
D/# ��*(+0'$)&�
)!*-(�/$*)�
 3�#�)" E8�2#$�#�)*/�*)'4�#�.

�($"��.*!/2�- ��0/��'.*��*)/�$).�
�*)! - )� ��)��!$' ��- �.�*)���2$� �
-�)" �*!�.0�% �/.;���)4�*!�/# �
�($"���#*++ -�2-$/ -.�#�1 �
���*0)/.�*)��
�8�.*�4*0���)�" /�
!$-./A#�)����1$� �*)�4*0-�+-*�' (.8�
/**;� �*-�(*- �� /�$'.8� ��''��
��*)�
N �V^W�Y_V�^ZZ\�D1*$� E�*-�N �V^W�
Y_V�WX[[�D(*� (E;


!�4*0��*)</�2�)/�/*�0. ������

*-�#�1 )I/�"*/���(*� (8�/# �*/# -�
2�4�/*�" /����.*!/2�- �$.�!-*(������
#*0. ;���)4���1 -/$. �$)��($"��
�#*++ -8��)��/# - <.���!0''��$- �/*-4�
*1 -' �!;� �3+ �/�/*�+�4�� /2  )�
__+��)����*0/�RX;[V�+ -��$.&�A �
/# - <.�*!/ )����$.�*0)/�$!�4*0��04�$)�
�0'&8�/**;��.�!*-�/# ��$!! - )� �
� /2  )��*(+�)$ .�2#$�#��#�-" �
__+��)��/#*. �2#$�#��#�-" �RX;[V�
A �2 ''8�/-4��*/#�/4+ .;��*( �/*/�''4�
+-*! ..$*)�'����#*0. .��#�-" �' ..�
/#�)���,0$�8��)��.*( � $)�*(+ / )/.�
�#�-" �(*- �/#�)�/2$� �/#�/;

���������������������	�� ����������
� '



�"N�ASTERISK�BY�A� LIBRARYhS�NAME�
MEANS�SEE�*TS�ADVERT�IN�THIS�
ISSUE�FOR�FURTHER�DETAILS�

"�����0NLY�1%��$ONTACT�#�+�
$OWDALL
� ���1HEASANT�8AY
�
$IRENCESTER
�(LOS��(-�� �#+�

".04�1%
��� 1ENMYNYDD� 3OAD
�
1ENLAN
� 4WANSEA�4"���&)�

"MIGANUTS�6NITED
� ��%AFFERN�
"VENUE
� /EW�"RLEY
� $OVENTRY�
$7���(3�

"MIGA�1RODUCTIVITY�1%�4ERIES

��� &NNORS� 3OAD
� /EWQUAY
�
$ORNWALL�53�� �3#�� $ONTACT�
.�+� %OCKING�

�"NGLIA�1%-
����7ICTORIA�4TREET
�
'ELIXSTOWE
� 4UFFOLK
� *1��� �&8
�
A �������������

�" N IM L�1%
��� 'ATHERWELL�"VENUE
�
8EST�.AILING
� ,ENT�.&����/(�

"RMCHAIR�1%
� ����#LACKTON�
$LOSE
� /EWTON�"YCLIFFE
� $O�
%URHAM�%-�� �&:�

"RTMAN
���� /ORTHWELL�(ATE

0TLEY
�8EST�:ORKSHIRE� -4����%/��
1HONE�A �������������

"SGARD�1%
����-ANGDALE� %RIVE
�
'LANSHAW
�8AKEFIELD�8'���&8��
1HONE�A �������������

#ATTY�S�1%��$ONTACT� *AN�OR�-YNN�
#ATTISON
� �� %ENMARK�3OAD
� /ORTHb
AMPTON� //���23�� � ������
������� -IFE�MEMBERSHIP�_�����

#EATS�#ROTHERS
��� #ROWNINGS�
$LOSE
� 1ENNINGTON
� -YMINGTON
�
)AMPSHIRE�4�����(9�

#ELSHAWS�1%����� #ALDERTONGATE
�
/EWARK
� /OTTS�� /(��� �&6
�
A ������������

#(�1%
��� 1ETER�4TREET
�8HITEb
HAVEN
� $UMBRIA�$"����2#�

#LITTERCHIPS
�$LIFFE�)OUSE
�
1RIMROSE�4TREET
� ,EIGHLEY
� #%���
�//
� � �������������

#5,
���$ALLANDER�3OAD
� $ATFORD
�
-ONDON�4&���2"�A ���������
�����

#US�4TOP�1%��$ONTACT� -ISA�OR�
$HERYL
� ��4MITHS�"VENUE
� .ARSH
�
)UDDERSFIELD� )%���"/
�
A ����� ��������

$�AND�$�1%��$ONTACT�$HRIS�
8ILDMAN
� �A�5HE�$EDARS
�
5ILEHURST
� 3EADING
� #ERKS�� 3(��
�+8
� � �������������

$HRIShS�1%
����.ERRYFIELDS�
"VENUE
� )OCKLEY
� &SSEX�44���"-�

$OLWYN�1%��'REE
� NON�PROFIT��
MAKING�1%
� MEMBERSHIP�_� � PER�
YEAR�� $ONTACT�"NDY�3OBERTS
� ���
(LADYS�(ROVE
� $OLWYN� #AY
� $LWYD�
--��� �:#
�A �������������

$OMPUTER���%ESIGN�4ERVICES

��� #LACKMOOR�$ROFT
� 5ILE�$ROSS
�
#IRMINGHAM�#���01&��
A �������������

�$1�1%
� 	IN� ASSOCIATION�WITH� /'"�
1RODUCTIONS
��� %UNEDIN�$RESCENT
�
8INSHILL
� #URTON�ON�5RENT
� 4TAFFS��
%&���0&+
� A �������������

$RAZY�+OEhS
����� &FFINGHAM�
4TREET
� 3OTHERHAM
� 4OUTH�:ORKS
�
4��� �#-
� a �������������

$RAZY�4OFTWARE�1%
����8OODVILLE�
$OURT
� 1ORTOBELLO
�8AKEFIELD

8EST�:ORKSHIRE�8'�� �%6�

%EJA�7U
��� )OLLINBROOK
� #EECH�
)ILL
�8IGAN�8/���4(
�
A �������������

�%ISKOVERY�1%
�����5HE�"VENUE
�
$LAYTON
� #RADFORD
�8EST�:ORKSHIRE�
#%����4+
� A ����� ��������

&SSEX�$OMPUTER�4YSTEMS
����
.IDDLE�$ROCKERFORD
� #ASILDON
�
&SSEX
� 44����+"

� �������������

&URODISK�1%
�10�#OX��
� 3ADLETT
�
)ERTS�8%���2-�

&XPRESS�1%
����"BERDALE� 3OAD
�
8EST�,NIGHTON
� -EICESTER�-&��
�(%
� A �������������

�'IVE�4TAR�1%
��� �/EMESIA�
3OAD
�"MINGTON�� $AMWORTH� #���
�&-�� A ������ ������

(EORGE�5HOMPSON�4ERVICES

#RIDGEGATE�$ENTRE
� .ARTINFIELD
�
8ELWYN�(ARDEN�$ITY
� )ERTS�
"-�� �+(
� A �������������

(7#�1%
���� #ADGER�$LOSE
�
.AIDENHEAD
� #ERKS�� 4-���5&
�
A �������������

)AVEN�$OMPUTING
���B�.EECHING�
3OAD�/EWHAVEN� &AST�4USSEX�
#/���3-
A������������

)IGHLAND�1%��'REE� LIST�CONTAINS�
LOTS�OF�EDUCATION�AND�BUSINESS�
DISKS�� $ONTACT�%AVID� 1AULIN
� ��
8HINPARK
�.UIRTOWN
� *NVERNESS�
*6���/2� � ����� ��������

)OLMES�#ROTHERS�$OMPILATIONS�
$ONTACT�$RAIG�FOR�MONTHLY�
COMPILATION�DISK�� ���3OCESTER�
"VENUE
�8EDNESFIELD
�
8OLVERHAMPTON
�8EST�.IDLANDS�
87����"6�� A ������ �������

)ORNESOFT�1%��$ONTACT�$HRIS�
)ORNE
� ���4TANWELL�$LOSE
�
8INCOBANK
� 4HEFFIELD�4���1;

� �������������

*$16(�	*NDEPENDENT�$OMMODORE�
1RODUCT�6SERS�(ROUP

�10�#OX
����
� -ONDON
� /���65

� ��������������

*MMEDIATE�"RTS
���� -YNDHURST�
(ARDENS
�(LASGOW�(����2:�
� ��������������

+UDGE�%REDDhS�1%
��� /OTTINGHAM�
3OAD
� 4OUTH�$ROYDON
� 4URREY�
$3���-/�

�,EW�LL�$OLLECTION
�10�#OX����
�
4OUTH�$ROYDON
� 4URREY�$3�� �:4
�
A ��������� �����

�,5hS�1%�� ���5HE� %RIVE

3OCHFORD
� &SSEX�44�� �22
�
A �������������

-ANGHAM�1%��$ONTACT�3ICHARD�
1AYNE
� ���8OLVERHAMPTON� 3OAD
�
$ODSALL
�8OLVERHAMPTON�87���1-

-OGIC�1%
�� �� �(LENALMOND�$OURT
�
4IGHTHILL
� &DINBURGH� &)����#&�

.AGNETIC�'IELDS
�10� #OX����
�
1RESTON
� -ANCASHIRE�13���"8�
c������������

.EGA4OFT
����#OCKINGHAM�
(REEN
� #ASILDON
� &SSEX�44���
�1'�� � ������������

/#4
� ��$HAIN� -ANE
� /EWPORT

*SLE�0F�8IGHT
� 1�����2"
�
A �������������

/ETWORK�1%�� �4HAREWARE�
-IBRARY
�,ENMARE
� $O�� ,ERRY
� &IRE�
� �����������������

�/+)�$OMPUTERS
� ���.EESONS�
.EAD
� 3OCHFORD
� &SSEX�44�� �3/��
A �������������

/UMERO�6NO
����#URSTALL� )ILL
�
#RIDLINGTON
� /� )UMBERSIDE�:����
�/1
�c�������������

0RBITAL�4OFTWARE��$ONTACT�"�
'LOWERS
� ���5HE�0RCHARD
� .ARKET�
%EEPING
� 1ETERBOROUGH
� $AMBS��
1&���+3
� A �������������

1ATHFINDER�1%
����.ARION�4TREET
�
#INGLEY
�8�:ORKS�� #%����/2
�
A �������������

1ENGUIN�1UBLIC�%OMAIN
�10�#OX
���
� 3EADING
� #ERKS�3(���%%�

�1%�4OFT
��� #RYANT�"VE
�
4OUTHEND�ON�4EA
� &SSEX�44 *��:%�
A �������������

1REMIER�1%
���� 'AIRFIELD�(ARDENS
�
&ASTWOOD
� -EIGH�ON�4EA
� &SSEX�
44���4%�A �������������

3IVERDENE�1%-
���A�4CHOOL�
3OAD
� 5ILEHURST
� 3EADING
�
#ERKSHIRE�3(���"/
�
A ����� ��������

3OBERTA�4MITH�%51
� ���
'ALLODEN�8AY
� )AMPSTEAD�(ARDEN�
4UBURB
� -ONDON� /8����+&

c��������� �����

4CRIBBLE�1%
� ���8OOLNER�$LOSE
�
#ARHAM
� 4UFFOLK� *1��0%-�

�4EA4OFT�$OMPUTING
�5HE
#USINESS�$ENTRE
� �ST�'LOOR
� ���
8OODLANDS�"VENUE
� 3USTINGTON

8�� 4USSEX�#/����&:�� A ������
�������

l�4ECTOR���
� ����)OLLOW�8AY
�
$OWLEY
�0XFORD
� A �������������

���#IT�4OFTWARE
� �ST�'LOOR�
0FFICES
� � �� �.ARKET�4TREET
�
8AKEFIELD
�8EST�:ORKSHIRE�8'��
�%)�� 1HONE�� � �������������

4OFTVILLE
����.ARKET�1ARADE
�
)AVANT
� )ANTS�1��� �1:�
c�������������

4OFTWARE�&XPRESSIONS
�6NIT��
� ���
#EAULEY�3OAD
� 4OUTHVILLE
� #RISTOL�
#4���1:
� A ������ �������

4TARTRONICS
���"RNOLD� %RIVE
�
%ROYLSDEN
� .ANCHESTER�.����3&
�
A ��������������

5AZMANIA�1%
��� #OULTHAM�
"VENUE
� -INCOLN� -/���9;
�
A ������������� 	AFTER��� PM
�

5ELESCAN�$OMPUTER�4ERVICES

)ANDSWORTH� 3OAD
� #LACKPOOL�
':���4#
� A ������������

5REVAN�%ESIGNS�-TD
�10� #OX���

"LDERSHOT
� )ANTS��(6����:9
�
A ������ ������� 	NOTE�� MODEM�
LINE
� NOT�VOICE
�

7ALLY�1%
�10�#OX���
� 1ETERLEE

$O�%URHAM�43���/;
�
A ��������� �����

7IRUS�'REE�1%
���� 'ARRINGDON�
3OAD
� 4WINDON
�8ILTSHIRE�
4/���"3�A ������������

7ISAGE�$OMPUTERS�1%-�
���4TATION� 3OAD
� *LKESTON
�
%ERBYSHIRE� %&�� �-%
�
A �������������

:OUR�$HOICE�1%�-IBRARY
���
-AMBTON�3OAD
� $HORLTON�CUM��
)ARDY
� .ANCHESTER�.���;+��
1HONE��������������

#6:&3�#&8"3&��5HE�INCLUSION�
OF�A�1%� LIBRARY�IN�THIS�DIRECTORY�
DOES�NOT�IMPLY�THAT�"MIGA�
4HOPPER�ENDORSES�OR�
RECOMMENDS�ANY�1%�LIBRARY�IN�
ANY�WAY��8E�CAN�ACCEPT�NO�
RESPONSIBILITY�FOR�ANY�DEALINGS�
YOU�MAY�ENTER�INTO�OR�FOR�ANY�
DIFFICULTIES�YOU�MAY�ENCOUNTER�
l� 8HEN�YOU�WRITE�TO �ANY�OF�THESE�
LIBRARIES�FOR�A�CATALOGUE
� INCLUDE�
AN� 4"&�FOR� ITS� RETURN�� 4OME�
LIBRARIES�ASK�THAT�YOU�SEND� A�
BLANK�DISK�AS�WELL�
l� *F�A� LIBRARY� IS� NAMED� IN�A� REVIEW
�
TH IS �MEANS�THAT�THAT� LIBRARY�
PROVIDED� US�WITH�THE�DISK�
REVIEWED��(IVEN�THAT�1%�CAN�BE�
FREELY�COPIED
� THE�SAME� PROGRAM�
MAY�WELL� BE�AVAILABLE� LEGITIMATELY�
FROM�SEVERAL� LIBRARIES�
l� *F�YOU� RUN� A�1%� LIBRARY�NOT� LISTED�
HERE�AND�WISH�TO�BE� INCLUDED
� OR�
IF�YOU�WANT�TO �AMEND� ANY�
INFORMATION�GIVEN
� SEND�FULL�
DETAILS� AND�A�COPY�O F�YOUR� LATEST�
CATALOGUE�TO�
1%�%IRECTORY
�"MIGA�4HOPPER

���.ONMOUTH�4TREET
�#ATH

"VON�#"���#8�

".*("�4)011&3�l �*446&����l �"13*-� ����
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#ACK�UP�YOU R�IM PO RTAN T�DA TA 
�RECOVER�DELETED�FILES
�
PROTECT�YOU R�CONFIDENTIA L� IN FO �AND �OP TIM ISE�YO U R�D ISKS��
5HESE�TW O �8 ORKBENCH�FRIEND LY 
�EASY�TO�USE�PROGRAMS �
ARE �A�MUST�FO R�A LL� USERS�O F�F LO P P Y �O R �HA RD �DRIVES�
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�

�IEC=�!
#RANUPDEJC�UKQ� JAA@� PK� OPKNP�LNKCN=IIEJC� EJ� !
 ACEJJANO�>KKG�KJ�HA=NJEJC�PK�
LNKCN=I�EJ�!

.*31�PDA�BQHHU�NACEOPANA@�RANOEKJ�
KB�"'!#��PDA�HA=@EJC�OD=NAS=NA�!�
?KILEHAN

.*31�KJ�@EOG�NABANAJ?A�=J@�"'!#�
@K?QIAJP=PEKJ

.*31�=HH�JA?AOO=NU�!KIIK@KNA�
'J?HQ@AO_

��?KILHAPA�!�LNKCN=IIEJC�
AJRENKJIAJP�

$�IS�THE�PROGRAMMING�LANb
GUAGE�OF�THE�PROFESSIONALS��
*NDEED
�MUCH�OF�THE�"MIGAhS�
OPERATING�SYSTEM�WAS�WRITTEN�
IN�$��"ND�$�VARIANTS�EXIST�FOR�
ALL�MAJOR�COMPUTING�PLATFORMS�
� �ONCE�YOUhVE�LEARNT�$�ON�THE�
"MIGA�YOUhLL�BE�ABLE�TO�PROb
GRAM�ANY�LEADING�MACHINE�

0UR�AIM�WITH�$OMPLETE�"MIGA�
$�WAS�NOT�JUST�TO�PRODUCE�A�
BOOK�EXPLAINING�$�FOR�BEGINb
NERS��8E�WANTED�TO�PROVIDE

&7&3:5)*/(�YOU�NEED��8HICH�
IS�WHY�WE�SOUGHT�OUT�THE�BEST�
SHAREWARE�$�COMPILER�AVAILb
ABLE�� �%*$&�� �AND�SECURED�A�
DEAL�ON�THE�FULL
� REGISTERED�VERb
SION��8E�ALSO�NEGOTIATED�WITH�
$OMMODORE�TO�PROVIDE�ALL�THE�
SPECIAL�$� LIBRARIES�AND�
INCLUDES�NEEDED�TO�PROGRAM�
THE�"MIGA�PROPERLY�

*N�SHORT
�EVERYTHING�YOU�NEED�
TO�PROGRAM�YOUR�"MIGA� IN�$� IS�
RIGHT�HERE�

$3230#� *#'130#� --)1 .0'-0'27�-0"#0�$-0+

g$OMPLETE�"MIGA�$h� IS�AVAILABLE� IN�ALL�GOOD� .ETHOD�OF�PAYMENT�	PLEASE�TICK�ONE
�
BOOKSHOPS
� BUT�YOU�CAN�ALSO�ORDER�IT�DIRECT
FROM�'UTURE�1UBLISHING�� �AND�SENDING�TH IS �ORDER� 7ISA�% � "CCESS�- I� $HEQUE�% � 1�0�% �
FORM�OFF�WONhT �EVEN�COST�YOU�A�STAMP�

$"3%�/6.#&3

:OUR�NAME������

:OUR�ADDRESS�

1LEASE�SEND�ME� * :OUR�SIGNATURE��

��COPY�COPIES�OF�g$OMPLETE�"MIGA�$h�AT�
_������EACH�
<03%&3�$0%&��'-#���">

&XPIRY�DATE� /OW�SEND�THIS�FORM�AND�YOUR�PAYMENT�TO�
'UTURE�-EISURE�#OOKS�0FFER
�'UTURE�1UBLISHING�-TD
�

'REEPOST
�4OMERTON
�4OMERSET�5"����#3

"MOUNT�ENCLOSED�_
1LEASE�TICK�HERE�IF�YOU�DO�NOT�WISH�TO�RECEIVE�DIRECT�
MAIL�FROM�OTHER�COMPANIES� 'OR�OFFICE�USE�ONLY� 4$3"5$)�$0%&��"4��

CE�$NLDR�BNLOKDSD�VHSG�
'063�����HMBG�CHRJR�BNL�
OQHRHMF�XNTQ�BNLOKDSD�$�
OQNFQ@LLHMF�DMUHQNMLDMS



$� ���6
 
� � � �� � 
�
$ � 
 Y ? � J � " >

�����
����
	���
���

������
� C����

������
� C����

������
� C����

������
��C����

������
� C����

������
�
�($"���#*++ -��04 -<.��0$� �/ ''.�4*0�2#�/<.�#*/��)��2#�/<.�)*/� $)�/# (*)/#�2 �� �'�2$/#�+0�'$���*(�$)�.*!/2�- ;� �*-�- �.*).�*!�.+�� 8� $/�(�4
�($"��(�-& /;� 
/<.����*(+- # ).$1 �"0$� �/*�# '+�4*0�(�& �/# � -$"#/ )*/� $)�'0� � 1 -4����+��&�" � 1 -�+-*�0� ��!*-�/# ��($"��A �!*-�� /�$'.�*!
�04$)"�� �$.$*).;�� <$'�� �0+��/$)"�$/��.�) 2�+-*�0�/.��- � - ' �. �;��#$. /# � '�/ ./�+-*�0�/.8� .  �*0-�- "0'�-���� - 1$ 2.�. �/$*)�D.  �+�" �WWWE;

���
�������������
�-*"-�( 
$�-�-4 �$.& �4+ 
..0 ��/$)"
���./ - �- ���$.# �$.#�[UW �$(+' ���- ..��**&���/���. UZ II

���+ '' �$"$/5 �/'X]] �+ $'��# �& - WY IIII

���*0)/���./ - ��-$*0. D 	*( ����*0)/.�+-*"-�( T\ I�I�I�I

�($��. ��-*�Y �($"��0/. D �*2 -!0'���/���. _ DDDD
�($��.# ����*!/ �YVS 	*( ����*0)/. TY III

�($"�� 3 ����*!/ �][] �*+�0+����- ..��**& W_ IIIII
�($"��*3 �!!$� ��#*$� �TZV �*(�$) �/ 3/�2$/#�"-�+#$�. [ I�I

�/�' �- ���$.# �$.#�]Z\ �)$3A$$& �/��' �!*-(�//$)"�0/$'$/4 XX I�I�F�I
���. �


 �- ���$.# �$.#�[YS �*2 -!0'���/���. �+-*"-�( U[ I�I�I�I�I

�0����. �W � %���0 
?X^ �*2 -!0'���/���. �+-*"-�( XX DDDDD
�-0$. 2*-� �����%$& A �*-��+-*� ..*- TY II

��/�� )�# �- ���$.# ^XV � -4�"**�������/���. X\ IIII
��.4��)& - ��� 	*( U 	*( �!$)�)� �+-*"-�( TS IIII

�+*�# ��� �]X\ �*+�0+����- ..��**&��)����' )��- XX II

�*-(.�� �''4��)'$($/ � ����*!/ �Z[U �- �/ �4*0-�*2)��0.$) ..�!*-(. UT I

	*( ��0.$) ..����& �)"$$���� 	�W ��/���. 8�.+- ��.#  /8�2+ X[ IIIII

	*( ���)�" - ����*!/ �YYS � -.*)�'�*-"�)$. - TY IIIII

	*( 	 '+ ��� 	*( ' �*(+0/ -$. ��"-*� -4�'$./. WV I�I�I�I

TD��) ��� 	*( U 
)1 )/*-4�'$./�(�)�" ( )/ TS III


).+$- �� (* �- ���$.# ^W[ �*2 -!0'�2*-��+-*� ..*- X\ IIIII

���-�+#�� (* �- ���$.# �$.#�ZYS � (*�*!�.#�- 2�- �"-�+#�+-*"-�( UV IIIII


$) - �- ���$.# X^[ 
� �.�+-*� ..*-�'$& ��*2 WV I�F�I�I
�0'/$�'*/ �- ���$.# WYZ ��/��"-�+#$)"�+-*"-�( Z IIII

� 2��� �$"$/5 WZ_ �-$)/ -��-$1 -.�!*-���" ./- �( WV IIII

��" �/- �(�*)/. �$"$/5 TW\ �*)/.�!*-���" ./- �( TS FFFFF
��+ -���&6 �- ���$.# �$.#�]Z_ �- �/ �+-$)/ ���**&' /.�2$/#� �. XX IIIII

�#$'* �/�-/-*)$�. �B� ��/���. .�!*-�� "$)) -. UT F
�*2 -���. � %���0 
$� ). 2�- ��/���. W[ FFFFF
�*2 -��'�)) - � %���0 
$� ). 2�- �$�-4B/ ' +#*) ��**& TX FFF
�*2 -�)�+ �- ���$.# [ZX �-���.�-  )�/ 3/��.����

�!$' ^ FFFFF
�*2 -� 3/ � %���0 
$� ). 2�- �*-��+-*� ..*- T[ IIIII

�0$�&�$' �- ���$.# ^XV ��.*'0/ '4��2!0'������/���. 6 X\ �*) 6
�/*�&��*)/-*'�T;S � %���0 
 B ' ' ' �*2 -!0'� ./*�&��*)/-*'�0/$'$/4 UV IIII

� 3/�)"$) �Y;V �$"$/5 X]] �*-��+-*� ..*- WY II�F
� 3/�'0.�V;S ���*!/ �UYT �*-��+-*� ..*- W IIII

���$/ �($"��0/. WW\X � 3/� �$/*- ^ IIII

���. �)"'$���� �WSTX �*+�0+��*-&� )�#���/���. W^ II

��

� �- ���$.# ]]\ �*)1 -/�����)������/ 3/�!'$ . XZ IIII

�$''M� ./�( )/ ����*!/ �ZSY � (+'�/ �!*-�2$''. T\ FFFFF
�*-���*2 - � %���0 
$� ). 2�- �+ ''��# �& - W] FFFF
�*-��-$"#/ ���*!/ �U[ �*-��+-*� ..*- TV FFFF
������'�4 - �- ���$.# �$.#�][_ �'�4��0�$*���.�!-*(����*)��[]V XY FFFFF

���
�� ��


�
��
���� �- ���$.# UUV ��/�#� �$/*-�!*-���.$*�.4)/#. TS FFFFF
� .&/*+�	�-+ ��-$*0. A �*'' �/$*)�*!�/0) . W^ FFFFF
� ' ���$/*- �- ���$.# VVU ��/�#� �$/*-�!*-���2�$$�� ' TS FFFFF
����Y;WW �($"��0/. _]Y �*0)���-��& - T FFFFF
�*�0' ���./ - ���� X[ �'�4�(*�0' .� $)�1�-$*0.�!*-(�/. \ FFFF
�*�0' ��-*� ..*- �($"��0/. ^\Z �*)1 -/�(*�0' .�/*� 3 �0/��' T F�F�F
�0/�-��& -��0$/ TZD�$/��*!/2�- �B� ��#�$&*1.&4=.��0/�-��& -�.0$/ UT FFFF
�$++ -.��$.& W]�$/ WV[[ �$+�(*�0' .�!-*(�( (*-4 [ FFFF
�*0)���� �- ���$.# W[Y ��(+' � �$/*- X FFFF

���
�����
��\Z �($"��0/. WVYV �*((*�*- �\Z Y FFFFF

��� �$-0.�-  TW[X ����*(+�/$�' . Y FFFF
�
��(0'�/*- �($"��0/. WVYV �$)�'�$-��
 Y FFF
����(0'�/*- �$"$/5 �/''W\ �/�-$��� TX FFF
����(0'�/*- �($"��0/. WVYV ����+ �/-0( Y I�II�I

���
������


�
��
�D� ) �($"��0/. \VV � ) �'*"4�+-*"-�( W IIII

����&�+ �- ���$.# �$.#�][_ 	�-���$.&����&0+�0/$'$/4 XY IIII

�
�� ����*!/ �\W[ �/�)��-��� )�#(�-&�+-*"-�( UX IIIII

���� W]�$/ WX]Z �4./ (�(*)$/*- ] IIIII

�� ./�0- �- ���$.# �$.#� ZYS � ./*- �� ' / ��!$' . UV IIIII

��� �- ���$.# [[Z �)$(�/ ���X;V��'*�&�+*$)/ - WW IIII

�)$��) �- ���$.# ZUU �*$� ��*)/-*'�4*0-��($"� US III

�)/$A�$-0. �*!/��3+- ..$*) �W[[ �$''�/#*. �1$-0. . W_ IIIII

�++$�$5 - �- ���$.# �$.#�[XV �$)��*0/�.$5 �*!��-�2 -� �.$'4 U[ IIIII

�-, �
���*2)'*�� D 
(+-*1 ��.4./ (�- ,0 ./ -. ^ IIIII

�..�..$).�	�)�4��**'. ��-�1�-&��� �T[YDT[[ �#-  ��$.&.�*!�#�)�4�0/$'$/$ . UV III

�./-*�XX ����*!/ �\^[ �./-*'*"4�+-*"-�( W] IIII

�0/*��1 �- ���$.# ZZT �3 �0/ ��� 33�.�-$+/��/�- "0'�-�$)/ -1�'. UW IIII

�1�$'�� ( �- ���$.# X^[ �-�+#$��'�( (*-4�(*)$/*- WV III

���&�+ �- ���$.# ZUW 	�-���$.&����&D0+�0/$'$/4 US IIIII

���" - �- ���$.# [ZY �1 )/�.�# �0' - WY III

��)) - ���� XU �-$)/�#0" ���)) -. TS IIII

�**/�
*"* �- ���$.# �$.#�][Z �$.+'�4�+$�/0- ��0-$)"��**/�0+ XY IIII

�**/'*� �- ���$.# �$.#� ZYS �/*- �"�( ��**/�'*�&.�*)��$.& UV I�I

�0/�3�#�)" �- ���$.# Z_Z � 1 -. �(*0. ��0//*). _ IIII

���*((�)�. ����*!/ �X[Y �1 )�(*- ��

� �*((�)�. T[ III

��� �- ���$.# �$.#�][V �$' �/4+ �$� )/$!$ - XX IIIII

��
����	������C �
�����Y\�C ����

�W__Z



$(�'ONTS 1%�4OFT 7��� -OTS�OF�$OMPUGRAPHIC�FONTS �� � � � �
$ASS���� 'RED�'ISH ��� .AKE�YOUR�OWN�CASSETTE�COVERS �� � � �
$LOCK5ICK 5#"( �� ����LIKE�CLOCK�MOUSE�POINTER � � � � �
$OMMAND�$0. ���#IT ��� $-*�COMMANDS�IN�3". � � � �
$OOK���4TITCH (54 -EARN�TO�COOK
�STITCH�AND�BREW�BEER� �� � � �
%ATE�%AY 'RED�'ISH 'ISH���� 5ELLS�YOU�DAY�WHEN�GIVEN�DATE �� �
%$OPY "MIGA�/UTS ��� %ISK�COPIER �� � � � �
%EAF-AB 'RED�'ISH ��� 4IGN�LANGUAGE�UTILITY � � � �
%EV3EN (54 6 TILS L 3ENAME�DEVICES�INCLUDING�%'0 �� � � � �
%ISK�.ANAGER�� 7ARIOUS � %ISK�CATALOGUING�PROGRAM �� � � � �
%ISK.ATE 'RED�'ISH ��� 1OWERFUL�8ORKBENCH�DISK�COPIER �� � � � � �
%ISK4PEED (54 6 TIIS L %ISK�DRIVE�BENCHMARK�PROGRAM �� � � � �
%ISTANCE %EJA�7U -ICENSEWARE )".�RADIO�UTILITY �� � � � �
%RAGIT 'RED�'ISH ��� %RAG�A�WINDOW�WITHOUT�USING�DRAG�BAR �� � � � � �
&GO�.OUSE 'RED�'ISH ��� .AKE�YOUR�MOUSE�POINT�WHERE�IT hS�GOING �� � �
&LECTRONIC�BABY�BOOK 1%�4OFT 7��� 3ECORD�YOUR�BABY�S�DETAILS �� � � � �
&LEMENTS 'RED�'ISH ��� 1ERIODIC�TABLE�OF�ELEMENTS �� � � � �
'AST%*SKLL (54 6 TILS L %ISK�OPTIMISER �� � � �
'ASTLNTRO.AKER 'RED� 'ISH ��� $REATE�YOUR�OWN�SCOLLY�DEMOS �� � � � �
'ILE�� �)%�6TILITIES�� 1%�4OFT 7��� 4ELECTION�OF�FILE�AND�HARD�DISK�UTILITIES �� ���
'ILE���)%�6TILS�� 1%�4OFT 7��� 7ARIOUS�FILE�AND�HARD�DISK�UTILITIES �� � � � �
'ILE�AND�)%�MANAGEMENT 1%�4OFT 7��� )ARD�DRIVE�UTILITIES �� � � � � �
'ILE�AND�)%�MANAGEMENT�� 1%�4OFT 7��� .ORE�HARD�DRIVE�UTILITIES �� � � �
'ILE.ASTER (54 6 TILS L #INARY�FILE �EDITOR �� � � � � �
'ILE4EARCH 'RED�'ISH ��� 'IND�FILES�ON�A�HARD�DISK �� � � �
'ILER 'RED�'ISH ��� 4*%�CLONE�FOR�8ORKBENCH���� �� � �� �� ��
'INDLT 'RED�'ISH 'ISH���� 4EARCH�FOR�NAMED�FILES�ON�ANY�DISK �� � � � �
'LASH�%ISK (54 6TILS� %ISK�OPTIMISER �� � � � �
'ONT�.ANAGER %IGITZ ��� .ANAGE�YOUR�BITMAP�FONTS �� � � � �
'ONTVIEWER 'RED�'ISH 'ISH���� ,EEP�TRACK�O F�ALL�YOUR�BITMAPPED�FONTS �� � ���� ��
'ORMAT���� 'RED�'ISH ��� 3EPLACEMENT�DISK�FORMATTER �� � � � � �
'ORMATTER (54 6 TILS L 3EPLACEMENT�DISK�FORMATTER �� � � �
(EO5IME 'RED�'ISH 'ISH���� 8ORLD�5IME�;ONE�%ISPLAY �� �
(RAB,*CK 'RED�'ISH 'ISH���� (RABS�, ICKSTART�30.�TO �DISK�FILE �� � � � �
(RAPH1APER 'RED�'ISH 'ISH���� 1RINTS�GRAPH�PAPER�TO�PRINTER �� � � �
)".�3ADIO "ARDVARK�1% � )".�RADIO�UTILITIES �� � � � �
)".-AB���%EMO 'RED�'ISH ��� 1OWERFUL� IMAGE�PROCESSOR �� � � � � �
)ARD�%RIVE�4PECIAL (54 � $OLLECTION�OF�HARD�DRIVE�UTILS � � � � � �
)YPER 'RED�'ISH 'ISH���� 7IEW�"MIGA(UIDE�FILES �� �
*CON�.ANIA 1%�4OFT 7��� -OTS�OF�NEW�*CONS �� � �
*MPLODER 'RED�'ISH ��� 'ILE�COMPRESSOR � � � �
*NPUT-OCK 'RED�'ISH ��� 5URN�OFF�MOUSE�AND�KEYBOARD � � � �� ��
*NSTALL� ��� 'RED�'ISH ��� 8ORKBENCH� *NSTALL�DISK�UTILITY �� � � � � �
,EY$ALL 'RED�'ISH 'ISH���� -OAD�PROGRAMS�VIA�HOTKEYS �� � � � � �
,ING'ISHER (54 � %ATABASE�O F�'RED�'ISH�DISKS � � � � � �
-$�������'ONTS /#4 -��� 'ONTS�FOR�4TAR�PRINTERS � � � � �
-4 'RED�'ISH ��� 7ERY�POWERFUL� 6NIX�LIKE� �-4��COMMAND �� � � � � �
-ABEL�1RINT 'RED�'ISH ��� %ISK�LABEL�PRINTER �� �����
-ABEL.AKER 'RED�'ISH ��� $REATE�DISK�LABELS �� � � �
-OCK%EVICE (54 6 TILS L #ETTER�"MIGA%04� g-OCKh�COMMAND �� � � � �
-OCKLT 'RED�'ISH ��� 1ASSWORD�PROTECT�YOUR�FILES �� � � � �
.,4-ENS 'RED�'ISH ��� .AGNIFY�AREA�O F�SCREEN �� � � �
.ACRO���� 'RED�'ISH ��� 3ECORD�AND�PLAYBACK�USER�INPUTS �� � � � �
.AGNETIC�1AGES 1%�4OFT 7��� $REATE�YOUR�OWN�DISK�MAGAZINE �� � � � � �
.AIN�&VENT 4OFT�&XPRESSION 6��� &VENT�SCHEDULER �� � � � �
.ASTER�7IRUS�,ILLER "MIGA/UTS ��� 7IRUS�KILLER � ����� �
.EGA4TATION 'IVE�4TAR�1% 6��� .ORE�$-*�COMMANDS �� � � �
.EGAD���� 'RED�'ISH 'ISH���� #RILLIANT�4*%�LLKE�DIRECTORY�UTILITY �� � � � � �
.ENU�3UNNER "MIGA/UTS ���� 3UN� PROGRAMS�FROM�MENU � � � �
.ESSY%04 /#4 6��� 3EAD�AND�W RITE �1$�DISKS � � � � � �
.ESSY4*%�� 1%4OFT 7��� "CCESS�1$�DISKS�WITH�EASE �� � � � � �
.INIX�%EMO 1%�4OFT 7��� %EMO�OF�6NIX�LIKE�04 �� � � � � �
.ORSE�5UTOR %EJA�7U -��� 5EACH�YOURSELF�.ORSE�$ODE �� � � � � �
/EW�"QUA 'RED�'ISH 'ISH���� %ATABASE�OF�'RED�'ISH� LIBRARY �� � � � � �
/ICE1REFS 'RED�'ISH ��� &XTRA�8#�����1REFERENCE�PROGRAMS �� � � � � �
0UTLINE�FONTS (EORGE�5HOMPSON � 'OR�1RO1AGE�AND�1AGESTREAM �� � � � � �
18,EYS 'RED�'ISH ��� .ANIPULATE�WINDOWS�WITH�HOTKEYS � � � �
1AGER 'RED�'ISH 'ISH���� "DD�PAGE�NUMBERS�TO �DOCUMENTS �� � �� ��
1ASSWORD 'RED�'ISH ��� 1ASSWORD�PROTECT�A�HARD�DRIVE � � � � � �
1OOLS�5OOLS /#4 6��� 1OOLS�PREDICTOR �� � � �
1OP6P.ENU 'RED�'ISH 'ISH���� .ODIFIED�8ORKBENCH�MENUS �� � � � �
1OST 'RED�'ISH 'ISH�������� 1OST4CRIPT�INTERPRETER �� � � � � �
1OWER1ACKER�6TILS 'RED�'ISH � � � 6TILITIES�FOR�1OWER1ACKER �� � � �
1RINTER�%RIVERS 1%�4OFT 7��� 4TAR�AND�$ANON�PRINTER�DRIVERS �� � � � � �
2$ 'RED�'ISH ��� %ISPLAY� INFORMATION�ON�$-*�4HELL �� � � �
2%*SK 'RED�'ISH 'ISH���� (ET�SIZE�OF�"MIGA%04�VOLUMES �� � �� �� ��
2.OUSE 'RED�'ISH ��� .OUSE�ACCELERATOR�UTILITY �� � � � � �
3.#4HIFT 'RED�'ISH ��� 4ELECT�MULTIPLE�ICONS �� � �� ����
3ECOVER %IGITZ ��� 3ESCUE�FILES�FROM�CORRUPT�DISKS �� � � �
3UN.E "MLGA/UTS ���� 3UN�PROGRAMS�FROM�MENU � � � � � �
4�5EXT 'RED�'ISH 'ISH���� $REATE�STAND�ALONE�TEXT�FILES� �� � �
4CHOOL�5IME5ABLE "MIGA/UTS ���� (ENERATE�SCHOOL�TIMETABLES � � � �
4CREEN.0% 5#"( �� .ODIFY�SCREENS�AND�WINDOWS � � � �
4ET/O$LICK (54 6 TILS L 5URN�OFF�ANNOYING�DRIVE�CLICK �� �����
4ID�� ��#IT � %IRECTORY�UTILITY �� � � � � �
4INGLE'ILE 'RED�'ISH 'ISH���� $HECKS�HARD�DISK�FOR�DUPLICATE�FLIES �� � � �
4KSH 'RED�'ISH ��� 6NIX� �KSH��LIKE�4HELL �� � � � � �
4MART� *CON 'RED�'ISH ��� *CONIFLES�WINDOWS �� � � �
4NAP���� 'RED�'ISH ��� (RAB�SCREEN�TEXT�INTO�CLIPBOARD �� � � � �
4TAR$LOCK 'RED�'ISH ��� %ISPLAY�TIME�*N�4TAR5REK�FASHION �� � � �
4UPER%ARK 'RED�'ISH 'ISH���� .ODULAR�SCREEN�BLANKER �� � � � �
4UPER�'ORMAT 'RED�'ISH 'ISH���� 8ORKBENCH�����LLKE�DISK�FORMATTER �� � � � � �
4YSLNFO 'RED�'ISH ��� 4YSTEM� INFORMATION� PROGRAM �� � � � � �

G \� ".*("�4)011&3�l �*446&����l �"13*-� ����



�4.')!*�Y;WW �- ���$.# A 
�/ ./�1 -.$*)�*!�.4./ (��)�'45 - X\ FFFFF
�**'.� (*) �- ���$.# XYT �0)�+-*"-�(.�!*-�U;S��**'.�( )0 TT FFFF
�*0�#�/4+$)"�/0/*- ��� �
�VY � ��#�4*0-. '!�/*0�#�/4+$)" W] FFFF
�-��&��$.+'�4 ��� �/$'.' �#*2.�+*.$/$*)�*!��-$1 �# ��. TS FFF
�2$'$"#/��*) �- ���$.# ]^X �!/ -���-&A$$& �.�-  )��'�)&$)"�0/$'$/4 XZ FFFFF
�)$3�$-. �- ���$.# �$.#�[XS �)$3D'$& ��$- �/*-4�(*1 ( )/ UZ FFFFF
������+ ��$' - �- ���$.# ]XW �-"�)$. �4*0-�1$� *��*'' �/$*) XV F�F�F
�$-0.� �- ���$.# Z[Y �$-0.��$'' - UY FFFFF
�*-��$)� -A�'0. �$-0.��-  ��� 
$� ). 2�- �-*..2*-��+055' �.*'1 - XW FFFF
�*-�.�V �($"��0/. B �*'1 ��)�"-�(. \ FFF
�A�/$/�# � %���0 
$� ). 2�- �$�.�/*�&)$//$)"�+�// -). W_ FFFF
�� �-�# �- �� �$.# [SW �$' �. �-�#$)"�0/$'$/4 UY FFF

��������


�
��
�''�W;Y[ !- ���$.# ^X[ 
)/0$/$*)A��. ���-�#$1$)"�/*'' X] FFFF
����� �- ���$.# ZU\ �0'' /$)��*�-���4./ ( US FFFF

	��W;WW �- ���$.# [_Y �-�#$1$)"�0/$'$/4 WY FFFF
��*(( TZ�$/ TUZX � -($)�'��-*"-�( Z FFFF
�#*) �
$) ���/�# - ���� [^ �  +�/-��&�*!�+#*) ��$'' _ FFFF
� -(�V;T �- ���$.# �$.#�[VTD[VV � ./��($"���*((.�+-*"-�(��1�$'��' UZ FFFFF

��������
��� ��


�
��
�����.. (�' - �($"��0/. A ��./��.. (�' - \ FFFFF
�($"��� �- ���$.# A �-*"-�(($)"�'�)"0�" ��*(+$' - UY FFFF
�($"����.��' �- ���$.# �$.#�^Z_ �($"��1 -.$*)�*!���.��'� '�)"0�" X] FFFF
�� ! �- ���$.# W\W ���
���-*..�- ! - )�$)"�0/$'$/4 \ FFFF
�*++ -���./ - �($"��0/. WV^Y � ) -�/ ��*++ -�
$./. [ F�F�F
�
�� �- ���$.# WWV ���*(+$' - V FFFFF
��� �- ���$.# ]XW 	 3��$.&��)��!$' � �$/*- XV FFFF
�-�� �($"��0/. TUXT ��1 )/0- �"�( ��- �/*- T[ FFFF
����**'��*3 �- ���$.# �$.#�]YW �- �/ �
)/0$/$*)�!*)/� )�. XX FFFFF

��'� �- ���$.# �$.#� ZWU �-$''$�)/��# ''D��. ����'�0'�/*- UU FFFFF
�
�
�
$�-�-4 �- ���$.# XX] �-*"-�(��
�
��++'$��/$*). _ FFFFF
��+���$/*- �($"��0/. A ��+� �$/*-�!*-����� T\ FFFF
� "��� �- ���$.# �$.#�]ZY �*2 -!0'�/ 3/� �$/*- XX FFFFF
� (�)�+ �- ���$.# �$.#�[UY �-�� � '*./��''*��/ ��( (*-4�+**'. UZ FFFF
�')� -( �- ���$.# �$.#�[\V ��'�0'�/ ��'$// -�($)/ -(. X^ FFFF
�*-/#� �($"��0/. TTTU ���*(+$' - Y FFFF
������.��' �($"��0/. WWWY ��.��'��*(+$' - \ FFFF
�*2 -�
*"* ���
$� UW �)#�)� ��
*"*�
)/ -+- / - \ FFF
� ((��)����(. � %���0 
$� ). 2�- ��+� �$/*-��)��.�-*'' -�0/$'$/$ . W] F�F�F
�/-$+$/ �- ���$.# �$.#�ZXS �/-$+��*(( )/.�!-*(��.�$$�.*0-� ��*� UU FFFF

����	
��� ��


�
��
Y����% �/.��$.&�W �($"��0/. A �*'' �/$*)�*!���0'+/���% �/. ^ F�F�F�F
V��*)/ TZ�$/ TSSZ � 3/�/*���0'+/���% �/ V FFF
�������$)/ � %���0 ^Y ��$)/�+��&�" Y FFF
� 5�0-!�U �- ���$.# VTX �- �/ �.#�� ��V��*�% �/. TS FFF
��� (* �- ���$.# �$.#� ][] � (*�*!�����<.��$) �*-+# XY F�F�F
�*)1 -/ -. TZ��$/ TUUT 
(�" ��*)1 -.$*)�/**'. \ FFF
���$)/��0/*-$�' �*!/��3+- .. �W\V �*(+- # ).$1 ����$)/�/0/*-$�' XX FFFFF
� '03 ��-�2 �'$++ ���$.& T[ ��$)/�+��&�" V FF
� .&/*+�1$� *�+��&�X �)"'$���� A ��-$*0.�����0/$'$/$ .�$)��/$/' - W] FFF
�-�2��+ �- ���$.# VTX � ) -�/ �(�+.�*!�/# �2*-'� TS FFF
�-�����+ ��-$*0. A �-��/�'�'�)�.��+ �" ) -�/*- W^ FFFFF
	��
�� �($"��0/. TTW\ 
(�" �+-*� ..$)" V FF

(�" 
�� ���*!/ �[W^ 
(�" �+-*� ..$)"�+-*"-�( WX FFFF

�)��0$'� �($"��0/. TT\S �-��/�'� '�)�.��+ �" ) -�/*- \ FF
��)� '��*0)/�$). �*!/1$'' ][W �- �/ .�Y����)� '�-*/. [ FFFF
��+�-$3 �- ���$.# �$.#�[XV �-��/�'�/ 3/0- �(�++$)"�0/$'$/4 U[ FFFFF
�$�/��1 - �- ���$.# [ZY �-���.�-  ).�$)� 
����*-(�/ _ FFFFF
�'�.(� �- ���$.# XZV ��./�!-��/�'.�+-*"-�( TT FFF
�&4��$)/ ���� Y] � 3/A��. ��"-�+#$�. Y FFF
�'$� �#*2��$/ �$-0.�-  TWYX �- �/ �4*0-�*2)�.'$� .#*2. V FFFF
�+ �/-���$)/ �'$++ ���$.& W_ ��$)/�+��&�" Y FFFF
�+-$/ �� .$") - �($"��0/.� ; TTSU �- �/ ��)$(�/ ��.+-$/ . Y FF
� �/*-�� .$") - �($"��0/. A � �/*-�"-�+#$�.�� .$") - _ F�F
�$� *�� 3/��$.+'�4 - �($"��0/. TT\\ ��.$��/ 3/�.�-*'' - \ FFF

������
���
���������
Z��/-*& ��)"$) ����*!/ �]Y^ � (*)./-�/ .�Z�./-*& � )"$) W_ FFFF
��� �- �� �$.# [S\ �- �/ �- )� - ��(*' �0' �$''0./-�/$*). UY FFFF
�*(+' / ��$�' ����*!/ �]W[A]W] �*(+' / ��$�' �*)�/#-  ��$.&. W_ FFFF
�*)./ ''�/$*). �./-*)*(4�� 2. A 
)!*�*)�./ ''�-��*)./ ''�/$*). US FFF
�-�!0 !- ���$.# �$.#�^[Z �0)�/$*)�+'*//$)"�0/$'$/4 X^ III

�$"��)$� � %���0 
��TV ��/#.B
*"$� X IIII


 �-)K�'�4 �$1 -� ) �$.\Y] ��/#.?� !' 3?
*"$� [ IIII

��/#�'*/ �- ���$.# �$.#�^[V ��/# (�/$��'�!0)�/$*)�+'*// - X] IIII

��/#.�� !' 3 �)"'$���� �ZU[ � ./�4*0-�(�/#. US IIII

��/#.Z�0) �($"��0/. WWZ\ ��/#. _ IIII

�0$)"* � %���0 
��UT V� <�K. � III

�0) . ��� V�WX[ �4./$��-0) .� 3+'�$) � W^ I�I�I

�#�+ . �$1 -� ) ���\SZ ��/#.B
*"$� � IIII
�$(*) � %���0 ���WY[ � !' 3?� (*-4 [ III

�+�� ���/#. � %���0 ���TVX ��/#. � IIII

�+ ''Z�0) �($"��0/. WWZ\ �+ ''$)" _ I�I�I�I

�*0�#./*) . � %���0 
��T[ 
*"$� X FFFF
�- �.0- �� �-�# � %���0 ���X ��/#.?
*"$� [ FFF
��-�**& �."�-���*!/2�- �-  2�- 	$./*-4�*!��*-'����-�U UT FFF
�# (��'�)� �- ���$.# �$.#�][_ ��'�)� ��# ($��'� ,0�/$*). XY FFFF
����' . �($"��0/. TTWY ��/#. \ FFFFF

�&(�)+''# �(�  %�&($�* &%�&%��##�*���'(&�+�*)�# )*�����&,��)���+"�'���&+)�)�'���� ���

��
����	������C �
�����Y\�C ����

� W__Z� W� W



1 � $ # � 1 & - . . ' , %

 37',%��"4'!#�
$-0�1&-..#01
(41@41>�E;A�>1�.AE5:3�;B1>�@41�<4;:1�;>�-@�-�8;/-8�
?@;>1��41>1�?�;A>�-0B5/1�;:�31@@5:3�C4-@�E;A�C-:@�
 37',%�',�.#01-,
l�8HERE� POSSIBLE
� ALWAYS�TES T�ANY�
SOFTWARE�AND� HARDWARE� IN� THE�SHOP�
BEFORE�TAKING� IT�HOME
� TO�MAKE�SURE�
THAT�EVERYTHING�WORKS�PROPERLY�
l� .AKE�SURE�YOU� HAVE�ALL� THE�
NECESSARY� LEADS
� MANUALS�OR�OTHER�
ACCESSORIES�YOU�SHOULD� HAVE�
l� %ON�T�FORGET�TO � KEEP�YOUR�RECEIPT�

 37',%� 7�.&-,#
l � #E�AS�CLEAR�AS�POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO�BUY�AND�
MAKE�SURE�YOU�CONFIRM� ALL� THE�
TECHNICAL� DETAILS��5HINGS�TO� BEAR� IN�
MIND� ARE�VERSION�NUMBERS
�MEMORY�
REQUIREMENTS
� OTHER�HARDWARE�OR�
SOFTWARE� REQUIRED
� AND�COMPATIBILITY�
WITH�YOUR�"MIGA� 	BE� SURE�YOU� KNOW�
WHICH�VERSION� OF�,ICKSTART�YOU� HAVE
�
� � $HECK�THE� PRICE�YOU� ARE�ASKED�TO�
PAY
� AND�MAKE�SURE�THAT� IT hS� THE�
SAME�AS�THE� PRICE�ADVERTISED�
l� $HECK�THAT�WHAT�YOU� ARE�ORDERING� IS�
ACTUALLY� IN� STOCK�

l� $HECK�WHEN�AND� HOW�THE�ARTICLE�
WILL� BE�DELIVERED
� AND�THAT�ANY�EXTRA�
CHARGES�ARE�AS�STATED�ON�THE�ADVERT�
l� .AKE� A�NOTE�OF�THE�DATE� AND�TIME�
WHEN�YOU�ORDER�THE�PRODUCT�

 37',%� 7�.-12
"GAIN
� YOU� SHOULD�CLEARLY�STATE�
EXACTLY�WHAT� IT� IS�YOU� ARE�BUYING
� AT�
WHAT�PRICE� 	REFER�TO �THE�MAGAZINE
�
PAGE� AND� ISSUE�NUMBER�WHERE� IT hS�
ADVERTISED
�AND�GIVE�ANY�RELEVANT�
INFORMATION�ABOUT�YOUR�SYSTEM�SETb
UP��"LSO�MAKE�SURE�YOU� KEEP�COPIES�
OF�ALL� CORRESPONDENCE�

+�)',%�0#230,1
)OWEVER�YOU� BOUGHT� IT
�YOU� ARE�
ENTITLED�TO� RETURN� A�PRODUCT� IF� IT�FAILS�
TO�MEET�ONE�OF�THE� FOLLOWING�CRITERIA��
0�5HE�GOODS�MUST�BE�OF�
i MERCHANTABLE�QUALITYj �
`5HEY�MUST�BE� i AS�DESCRIBEDj �
0�5HEY�MUST�BE�FIT�FOR�THE� PURPOSE�
FOR�WHICH� THEY�WERE� SOLD�OR�FOR�THE

PURPOSE�YOU� SPECIFIED�WHEN� ORDERING��
*F�THEY�FAIL� TO� SATISFY�ANY�OR�ALL� O F�THE�
CRITERIA
� THEN�YOU�ARE� THEN�ENTITLED� TO�
l � 3ETURN� THEM�FOR�A� REFUND�
l � 3ECEIVE�COMPENSATION�FOR�PART�OF�
THE�VALUE�
l� (ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN� RETURNING�A� PRODUCT
�ENSURE�
YOU� HAVE� PROOF�OF�PURCHASE�AND�THAT�
YOU� RETURN� THE� ITEM�AS�SOON� AS�
POSSIBLE� AFTER�RECEIVING� IT�� 5HAThS�WHY�
IT� IS� IMPORTANT�TO �CHECK� IT�THOROUGHLY�
AS�SOON� AS� IT� IS�DELIVERED�

&-5�2-�.�7
0�"MIGA�4HOPPER�STRONGLY�
RECOMMENDS�THAT�ALL� PURCHASES�FROM�
OUR�ADVERTISERS�ARE�MADE�WITH� A�
$REDIT�$ARD��5HAT�WAY
� IN� THE�UNLIKELY�
EVENT�OF�A� PROBLEM
� REDRESS�MAY�BE�
SOUGHT�FROM�THE�$REDIT�$ARD�COMPANY��
� � *F�YOU� DO�PAY�BY�CHEQUE�OR�POSTAL�
ORDER
� IN� STRICTLY�LIMITED�CIRCUMSTANCES�
AFTER�A�COMPANY�HAS�GONE� INTO�
LIQUIDATION
�"MIGA�4HOPPER�MAY�BE�
ABLE�TO �HELP�YOU� UP�TO �A�MAXIMUM�OF�
_����OR���� PER�CENT�OF�THE�PURCHASE�
PRICE�� �WHICHEVER� IS�THE� LOWER�� �PER�
ORDER�PLACED�
0�"LL�CHEQUE�OR�POSTAL� ORDER�QUERIES�
SHOULD� BE�SENT�TO�"LISON�8INTER�AT�
'UTURE�1UBLISHING
� ���.ONMOUTH�
4TREET
� #ATH� #"���#8
�WITHIN� ���
DAYS�OF�YOUR�ORDER�HAVING�BEEN�PLACED��
1LEASE� SUPPLY�FULL� PROOF�O F�PURCHASE�

%#22',%�0#.�'01
"LWAYS�CHECK�THE�CONDITIONS�OF�THE�
GUARANTEE
� AND�SERVICING�AND�
REPLACEMENT�POLICY
� SO�THAT�YOU� KNOW�
WHAT� LEVEL� O F�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� IN�THE�GUARANTEE�

 37',%�."
&VEN�THOUGH� 1%�SOFTWARE� IS� RELATIVELY�
INEXPENSIVE
� YOU� SHOULD�STILL� APPLY�
THE�GUIDELINES�SET�OUT�ABOVE
� MAKING�
SURE�THAT�YOU� CONFIRM� ALL� ORDERS� AS�
CLEARLY�AS� POSSIBLE�

4HOPPING�AROUND� IS� STILL�
IMPORTANT�WHEN� BUYING�1%�BECAUSE�
DIFFERENT�SOURCES�CHARGE�DIFFERENT�
PRICES�FOR�THE� SAME�DISKS��5HERE� IS�
NO�SET� PRICING�STRUCTURE�FOR�DISKS
� BUT�
BEAR� IN�MIND�THAT�1%� HOUSES�ARE
� IN�
THEORY
� SUPPOSED�TO�BE� NON�PROFIT��
MAKING�OPERATIONS��!"
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l� #EFORE�YOU�SEND�ANY�MONEY
� RING�THE�SUPPLIER�TO�CONFIRM�THAT�THE�ITEM�YOU�
WANT�IS�*N�STOCK�AND�WHEN�THE�DELIVERY�IS�LIKELY�TO�BE�MADE��&NQUIRE�ABOUT�
RETURNING�UNWANTED�GOODS�AND�THE�SUPPLIERhS� REFUND�POLICY��'IND�OUT�ABOUT�
HIDDEN�EXTRAS�LIKE�POSTAGE�AND�PACKING�CHARGES
�AND�WHETHER�THE�PRICES�
QUOTED�INCLUDE�7"5�

l� #EWARE�OF�COMPANIES�THAT�DO�NOT�INCLUDE�AN�ADDRESS�IN�THEIR�ADVERTS�

l� *F�ORDERING�GOODS�OF�MORE�THAN�_����IN�TO TA L�VALUE
�ALWAYS�TRY�TO �USE�A�
CREDIT�CARD�� �IF�ANYTHING�GOES�WRONG
�YOU�WILL�BE� LEGALLY�ENTITLED�TO�CLAIM�
AGAINST�THE�CREDIT�CARD�COMPANY
�EVEN�IF�THE�RETAILER�HAS�GONE�BUST��:OU�
MAY�ALSO�GET�EXTRA� INSURANCE�� �CHECK�WITH�THE�CREDIT�CARD�COMPANY�

l�"LWAYS�BUY�FROM�THE�MOST�RECENT�ISSUE�OF�"MIGA�4HOPPER�

l�8HEN�YOUR�ORDER�ARRIVES
�CHECK�EVERYTHING�CAREFULLY�� *F�ANYTHING�IS�
MISSING
�DONhT �USE�THE�PRODUCT�AT�ALL�� �CONTACT�THE�SUPPLIER�IMMEDIATELY�� *F�
SOMETHING�DOESNhT �WORK
�MAKE�THE�OBVIOUS�CHECKS�SUCH�AS�THE�FUSE
�BUT�
DONhT �TRY�TO �FIX�THE�PRODUCT�

l� *F�A�PROBLEM�DOES�ARISE
�CONTACT�THE�SUPPLIER�IN�THE�FIRST�INSTANCE�AND�
CALMLY�AND�POLITELY�EXPLAIN�YOUR�PROBLEM�� *N�MOST�CASES�THESE�THINGS�ARE�
MERELY�A�MIX�UP�OR�A�MISUNDERSTANDING�THAT�THE�SUPPLIER�W ILL�HAPPILY�PUT�
RIGHT�� *F�YOU�THINK�YOU�HAVE�A�GENUINE�GRIEVANCE�THAT�HAS�NOT�BEEN�RESOLVED
�
YOU�MIGHT�CONSIDER�CONTACTING�YOUR�LOCAL�5RADING�4TANDARDS�0FFICER�	THE�
NUMBER�W ILL�BE� IN�THE�PHONE�DIRECTORY�� �CHECK�THE� LOCAL�COUNCIL� LISTING
�

l�"LWAYS�KEEP�RECORDS�OF�CORRESPONDENCE�WITH�ANY�MAIL�ORDER�COMPANY�YOU�
DEAL�WITH�AND�ALSO�MAKE�A�NOTE�OF�WHERE�AND�WHEN�YOU�SAW�THE�PRODUCT�
ADVERTISED��'ALSE�OR�MISLEADING�ADVERTISING�IS�AN�OFFENCE
� AND�SUPPLIERS�
MUST�STICK�TO�WHAT�THEYhVE�SAID� IN�ADVERTS�

".*("�4)011&3�l �*446&����l �"13*-�����
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5O� HELP�YOU�FIND�WHAT�YOU�WANT�
QUICKLY� AND�EASILY
� HERE� IS�A�
CROSS�REFERENCED� LIS T�O F�EVERYTHING�
COVERED� IN� TH IS�MONTHhS�"MIGA�
4HOPPER�� :OUh LL� FIND� A�DETAILED�
INDEX�TO�THE� PROBLEM�SOLVING�
"MIGA�"NSWERS�SECTION�ON� PAGE�
��
�5HE�PAGE� NUMBERS�GIVEN� ARE�
FOR�THE�FIRS T�PAGE�OF�THE�ARTICLE� IN�
WHICH� THE� SUBJECT� IS�MENTIONED�

"CCOUNTS�.ASTER� ��
"MI#ASE� ��
"MIGA�"NSWERS� ��
"MIGA%04� ��
".04� �� 
� �
"3EXX� ��
"41AINT� ��
"TOO� ��
#ACK� *SSUES� ��
#ARGAINS� ��
#UYING�"DVICE� ����
$�1ROGRAMMING� ��
� ��
� ��
$OMPETITION� ���
$OVER�%ISK� �
%ATABASES� ��
%EARCHIVING� �
%IGITISING� ��
%51� ��
'AX�SOFTWARE� ��
'ONTS� ��
� ��
(OLD�%ISK� �
)ARD� DRIVES� ��
*MAGINE� ��
*STOO� ��
-%04� ��
-ETTERS� ��
.AGNIFY� ��
.*%*� ��
.ODULA��� ��
/EWS� �
/EXT�.ONTH� ���
0BERON��� ��
0BJECT�ORIENTATION� ��
1ARTITIONING� ��
1ERSONAL�'ONTS�.AKER� ��
1RODUCT�-OCATOR� ���
1ROFESSIONAL�1AGE� ��
1ROGRAMMING�.ASTERCLASS� ���
1UBLIC� %OMAIN� ��
� ���
3AY�TRACING� ��
3EADER�"DS� ��
3EAL��%� ��
3ENDERING� ��
4CALA� ��
4HAREWARE� ��
4TARTUP�SEQUENCE� ��
4UBSCRIPTIONS� ��
5ALKING�4HOP� ��
5RAP�'AX� ��
5YPE4MITH� ��
6SER�(ROUPS� ��
7IDEO� ��
7IDI� DIGITISERS� ��
8INNERS� ���
8ORDWORTH��� �
� ���

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

"MIGA�4HOPPER

���.ONMOUTH�4TREET

#ATH
�"VON�#"���#8�

5', Z� 5', Z� 5', Z� 5', Z� 5', Z� 5',

.KSAN�QL
UKQN�SKN@O

(1�B1�3;@�@41�25>?@�@4>11�/;<51?�;2�(;>0C;>@4���@;�41�
<>;0A/10�
�1-/4�C;>@4�G��

�C-5@5:3�2;>�E;A�@;�C5:�

� S�THE�KEEN�"MIGA�USER�
YOU�ARE
�YOU�OBVIOUSLY�
READ�.ARK�4MIDDY�S�
PREVIEW�OF�8ORDWORTH���
IN� ISSUE����OF�YOUR�FAVOURITE�

MAGAZINE
�"MIGA�4HOPPER�� *F�YOU�
DID
�YOU�ALREADY�KNOW�IT�S �GOING�TO�
BE�PRETTY�DAMNED�H O T �

*T�COULD� ALSO�BE�YOURS�WITHOUT�
YOU� HAVING�TO � FORK�OUT�THE�_��� � IT�
COSTS�� :ES
� THA T�S � RIGHT
�WEhRE�GIVING�
AWAY�THREE�COPIES�OF�THIS� BRILLIANT�
WORD� PROCESSING�PROGRAM
� KINDLY�
DONATED� BY�%IGITA� *NTERNATIONAL�� "ND�
WEhRE�NOT�JU S T�TALKING�ABOUT�ANY�OLD�
THREE�COPIES� HERE��0H�NO
� NOT�AT�ALL� � �
THEY�RE� THE�FIRST�THREE�COPIES� TO� COME�
OFF�THE� PRODUCTION� LINE�� "LL�YOU� HAVE�
TO�DO� IS� CORRECTLY�ANSWER�THE�THREE�
QUESTIONS� IN� THE�BOX�BELOW�AND�GET�
LUCKY�� &ASY�

5HE�BRAINS�BEHIND�8ORDWORTH��
�
%IGITA� *NTERNATIONAL
� HAVE�ONCE�AGAIN�
PUSHED� BACK�THE�BOUNDARIES�OF�WORD�
PROCESSING�� 5HIS� IS�NOT�A� SIMPLE

8ORDWORTH��� !�����%IGITA�*NTERNATIONAL

@@@4-&ATESTEU���� �D

��
W
� 4 � L � � � � 2 �
" J J

I F

* F �YOUhVE�EVER�HAD�
IN TO �A�CIRCLE
� THEN

l� I � � � �

8ORDWORTH���COMES�W ITH�SEVERAL
�GRAPHICS�TOOLS
�AND�
ENABLES�YOU�TO �HAVE�REQUESTERS�OPEN�WHILE�YOU�WORK�

UPGRADE�OF�THE�
ORIGINAL
� BUT�A�
COMPLETE� REWORKING�
THAT�FINALLY� LEAVES� ITS�
8ORKBENCH���� �
ROOTS�BEHIND�
8ORDWORTH���
REQUIRES�AT� LEAST�
�.B�3".
� TWO�DISK�
DRIVES�AND
8ORKBENCH� ��� "LL� THE�
USEFUL� FEATURES�THAT�
WERE� INCLUDED�ON� THE�
EARLIER�VERSION� ARE�
STILL� THERE
� BUT�WITH�
EXTENSIVE�
IMPROVEMENTS�AND�
SOME�BEAUTIFUL� NEW�
FACILITIES� THROWN� IN� TO �MAKE�THE�
CREATION� OF�YOUR� LITERARY�MASTERPIECES�
AS� PAINLESS�AS� POSSIBLE�� *T�CONFORMS�
ENTIRELY�TO �THE�8ORKBENCH� ��STYLE�
GUIDELINES�AND� IS� SAID� TO� BE� THE�
CLOSEST�THING�YET�TO �A�.ACINTOSH�
APPLICATION� RUNNING�ON� AN�"MIGA�

5HE�FEATURE� THAT�
REALLY�SEPARATES� THE�
MEN� FROM�THE�BOYS
�
SO�TO� SPEAK
� IS�
SOMETHING�%IGITA� CALL�
5EXT�&FFECTS��8ITH� IT
�
YOU� CAN� MAKE�YOUR�
PRESENTATIONS� REALLY�
SHINE�AND� IMPRESS�
THE� BOSS
� OR�NEAREST�
JEALOUS�"MIGA��
OWNING�NEIGHBOUR��
5EXT�&FFECTS�
ARE� ESSENTIALLY�
FRAMES�OF�TEXT�THAT�
CAN� BE�SPUN
� FLOWED�
AROUND� PATHS
�
COLOURED� AND

TO�

'��� $(�&'�"!&
5HIS�TIME�OUR�FORMAThS�A� LITTLE �DIFFERENT��8EhRE�JUST�GIVING�YOU�THE�QUESTIONS
�
AND�NO�ANSWERS�TO�CHOOSE�FROM��&VIL
� ARENhT �WE 

���8HAT� IS�THE�4PANISH�WORD�FOR�THREE 

���/AME�THE�5HREE�.USKETEERS�

���8HAT�DID�THE�5HREE�8ISE�.EN�BRING�TO�+ESUSh� BIRTH 

A�STRONG�DESIRE�TO �TW IS T�YOUR�TE X T�
8ORDWORTH���IS� THE�PROGRAM�FOR�YOU�

MANIPULATED� IN� ALL� SORTS�OF�WILD� AND�
WONDERFUL�WAYS�

$OMBINE�TH IS�WITH� ITS�GREATLY�
ENHANCED�GRAPHICS� SUPPORT
� ITS� NEW�
5ABLES�FACILITY�THA T� LETS�YOU� CREATE�
TABLES�OF�ITEMS�WITHOUT�ALL� O F�THAT�
TEDIOUS�MUCKING�AROUND�WITH� TABS
�
ITS� CLEAR
� SLICK�AND�EASY�TO�USE�
REQUESTERS� THAT�CAN� BE� LEFT�ON� THE�
SCREEN�WHILE�YOU�WORK�WITH� THE�
PROGRAM
� ITS�TWO�TOOLBAR�BUTTONS
� ITS�
ABILITY�TO�CORRECT�TYPING�MISTAKES
� THE�
���"GFA�FONTS� THAT�ARE� SUPPLIED�WITH�
IT
� ITS� ABILITY�TO �MAKE� 4OLOMON�LIKE�
PRONOUNCEMENTS�ON�MORAL� DILEMMAS
� �ACTUALLY
� NO
� THAT� LAST�ONE� IS� A� LIE
�
BUT�YOU� CAN�SEE� IT� IS
� IN� A�VERY�REAL�
SENSE
� A� iFULLY�FEATUREDj� PROGRAM�

4O
� OUR�ADVICE�TO�YOU� IS�TO � PUT�
YOUR�THINKING�CAP�ON
� GRAB�A� PEN� AND�
JO T�DOWN�THE�CORRECT�ANSWERS� TO�
THOSE�NOT�SO�TRICKY�QUESTIONS
� ALONG�
WITH�YOUR�NAME�AND� ADDRESS
� ON� A�
POSTCARD�OR�SEALED�ENVELOPE�� 4END�
SAID� ITEM�ALONG�TO�THE� USUAL� ADDRESS�

8ORDWORTH���$OMPETITION�
"MIGA�4HOPPER�
���.ONMOUTH�4TREET�
#ATH�#"���%-

5O�ENSURE�YOUR�CHANCE�OF�
SUCCESS
� YOU�LL� NEED�TO�GET�THAT�
POSTCARD� IN�TO�OUR�OFFICE� BY�THE���
"PRIL�� *F�YOU�DON �T�WANT�TO �BE�ON� A�
MAILING� LIST
� PLEASE� STATE�SO� CLEARLY�
ON�YOUR�ENTRY��!"

5', Z� 5', Z� 5', Z� 5', Z� 5', Z� 5',

�� ".*("�4)011&3�l �*446&����l �"13*-� ����



�	
���#'�!����� �%�&��&�
(#"�&� ��$�����(��&�"��

�5 :86+;*05.

� � � �
�;(3�� �0./��,590:?��3677?��80<,

P �(DG:�HIDG6<:�I=6C�6CN�DI=:G��B><6�;ADEEN�9G>K:�
;:6IJG>C<����&�6C9��(7�:MI:C9:9�;DGB6IH�6C9�
JE�ID�6EEGDM��(7������DG��(7��#���JH>C<�

6JIDB6I>8
�G:6A�I>B:�8DBEG:HH>DC�
P �!6HI:G�I=6C�6CN�DI=:G��B><6�;ADEEN�9G>K:�
P �1DG@7:C8=�������!-�;>A>C<�HNHI:B�

�&>8@HI6GIH� ���	��

P �.G6CHE6G:CIAN�HJEEDGIH�6AA��B><6�;>A>C<�HNHI:BH�
6C9�9>H@�86E68>I>:H�� ���&
� ����(7
�*!-
�!!-�
:I8��!JAAN�8DBE6I>7A:�L>I=�I=:�������H�=><=��
9:CH>IN�9>H@H�

P ��J>AI�>C�EGDI:8I>DC�6<6>CHI�7DDI7AD8@�K>GJH:H�

P ��JID7DDI�;:6IJG:�L>I=�6AA�&>8@HI6GIH�
P ��DBE6I>7A:�L>I=�I=:�&�-�+DL:G�+���D6G9�
P �1DG@H�L>I=�6AA��B><6H�GJCC>C<�&>8@HI6GI� ����DG�
=><=:G�

P �$C8AJ9:H�=6G9�9G>K:�768@JE�HD;IL6G:�
P �,:69H�6C9�LG>I:H�+��9>H@H�DC�6CN��B><6�

P �#><=�HE::9�6C6AD<J:�:MI:GC6A�9>H@�8DE>:G�

P �$C8AJ9:H�HD;IL6G:�IG68@�9>HEA6N�
P �'DL�EDL:G�8DCHJBEI>DC�

P �'DL�EGD;>A:�86H:���8DADJG�B6I8=:9�ID��B><6�
P � 6HN�ID�>CHI6AA�6C9�8JHIDB>H:�

P �1=>HE:G�FJ>:I�) ��B:8=6C>HBH�
P �#6G9L6G:�8DBE6I>7A:�L>I=��A>IO
�-NC8=GD�
 MEG:HH
��N8ADC:�6C9��N8ADC:�.��

P ��:K:ADE:9�>C�I=:�):I=:GA6C9H�7N�&DA;;��DBEJI:G�

-JEEA>:H
�EGD9J8:GH�D;�I=:�688A6>B:9�&�-�+DL:G�
+���D6G9�

�������
����� ����
���������
������������������
��
� ����
��� ��������������
���������������
	���������B><6�-=DEE:G���%6CJ6GN� ����

�647(80965�)?��,(:;8,
�,(:;8,9 �647,:0:68 ��!����

�1+29:)8:�

�6;*3-�,-591:?�

�1/0� �-591:?

�	
��

��
��.684)::-,�

�	���*�.684)::-,

����68�*-::-8�

*-::-8�:0)5���*�

*-::-8�:0)5���*

�0305.�!?9:,49

��#

�5:-85):165)3�

"����
��

"�� �	����

���#

&682*-5+0��	
���

&682*-5+0��	����

&682*-5+0��	����

&682*-5+0��	����

&682*-5+0�
	


'-9���)33��41/)9�

'-9���)33��41/)9�

'-9���)33��41/)9�

'-9���)33��41/)9�

'-9���)33� �41/)9

!6-:=(8,

���*)+2;7�

$8)+2��1973)?�

�)9:�67?

�:�->:8)�+69:

 6

 6

'-9	� #6.:=)8-� 15+

'-9

'-9

�670,8��(8+=(8,

#?5+086��>78-99�

�31:@�

�?+365-�

�365-�$�

�:�->:8)�+69:�

�:�->:8)�+69:� 	�

�:�->:8)�+69:�

�:�->:8)�+69:

�5:-85)3�-4;3):165�

�5:-85)3�-4;3):165�

�5:-85)3� -4;3):165�

�5:-85)3� -4;3):165

�!")#���%����$�� $���
��%� %$�	�%�����

&�-� 6C9�I=:>G�6<:CIH�9D�CDI�8DC9DC:�
I=:�EG68I>8:�D;�E>G68N��.D�JH:�I=:�8DE>:G�
=6G9L6G:�NDJ�BJHI�EJG8=6H:�NDJG�DLC�

8DEN�D;�I=:�6EEGDE>6I:�HD;IL6G: �

	'���������#!�������!!��
$%!���$%$�!#���#��%��#!��

�%�! ���'���$�����%����
����
����$��&$%���$�!#%�
%���"�! ��������(�)�

�0:*65��,<0*,9��040:,+������,=0*2� 6(+���(:,9/,(+��"?5,�(5+�%,(8����� � !
",3���
�� 	
�� �
�
��(>�� �
�� 	
�� �
��� '

�**�1/�"#+�/)0��,"�/#%'01#/#"�1/�"#�+�/)0��/#��!),-3*#"%#"� ����



� ������������������	����
����
����!��� �
� �� ��������	����

�556<(:0<,�-,(:;8,9� 302,�",>:�--,*:9$?7-� 964-� :->:�� 9-:�:0-� .65:��

+636;8�� 90),6=9�� )5,� :0-5��=------�� $8?� 86:):-�� +18+3-�� 9718)3�� )8+��

9:)8�� +8-):-� -?-�+):+015/� -..-+:9�=1:0� :->:	

�,::,8�)?�+,90.5��'6;� +)5� +;9:6419-� :0-� :663*)8� *?�+066915/� .864�

)� 8)5/-� 6.� 3)8/-�68� 94)33� 1+659	� "-8.684� 6<-8� �

� :)929� *?�91473?�

+31+215/� )5� 1+65	

"/05205.� -68�?6;���0.0!,59,C��;13:�15� 15:-331/-5+-	� �12-��;:6��688-+:��

=01+0� );:64):1+)33?�+688-+:9� 419:)2-9� )9� ?6;� :?7-	� ! 5�315- � 0-37� 19� )3=)?9�

)<)13)*3-�� 906;3,� ?6;� 5--,� 1:	

!:?309/�+8(=05.� :6639�� 6= �?6;� +)5� .8--3?�,8)= � 315-9�� *6>-9�� +18+3-9�� $->:�..-+:9���)5,� :)*3-9��

9:8)1/0:�65:6� :0-� 7)/-	

�0*:;8,9�(5+�*636;8��"3)+-� 71+:;8-9�=1:0� ;7� :6� ��� � +636;89�� )5,� :0-5� 91@-�� 9+)3-� )5,� ,8)/� :0-4�

)9� 5-+-99)8?� �:->:�.36=9� )86;5,� :0-� 14)/-�);:64):1+)33?�	

A � �(9?�:6�;9,��&1:0� :0-� %51<-891:?�6.�&)3-9�� #=)59-)�� =-�<-� *--5� 9:;,?15/

��


� ;9-89�=68215/� =1:0�&68,=68:0	� &-�=):+0-,�� =-� 319:-5-,� )5,� =-�

:06;/0:	� $0-� 8-9;3:� 19� 81/0:�*-.68-�?6;8�-?-9	

$6� .15,� 6;:�468-� )*6;:� :0-�=683,� 6.�& 68,=68:0� )5,� :0-� 5-=�

&68,=68:0� 
�� +)33� 

�� � ��
��
 �� 68�=81:-� :6�

�1/1:)�� ���������� �>46;:0� ���� �'(	

������
���	��������


��( (� ,�� 
� .# ��I*$.��"&�/+� �><>I6
� A=���><;AD� JR�Q>�1LG;L6CI>�DG��G�<>LR>�:��6C9� 6C9��><>����L�����0D%D>CD;>>�QA��I<GI6� $�Q>CRBN��/>>� �AA�6AAB� $G:9:C>D>M?�J>:9� >C�� 	 � A D I �D;�>=>H�������6G:� EG��8L4I�>�	 �� A8�I>�EIK>>6>� 1=>;6>
����
�G8>GR�=GIR�7Q(C�>C@�C�A6�RC�JGQ��G;��B�>(F66D&F6��.J�GA>9� >C�; > > � /�����������*I<>AC� '>9�
��8CN�9(DI>>#J9�BCE8GNN�C8JB::�7B��(I;�L8/;A� 6CN�PC88�����6�H>>R>J�C�4 �B8N�=:�R�D88JGG:9��-DA9�>J7�:8A�ID�HI6C96G9�88G8.�#DCH�6I�LA�� !�LL-�* ;


