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8NQJADMBG������

��#�����BNRSR�]������EQNL�
"KL@SGDQ@�4XRSDLR�� 1GNMD�SGDL�NM�
@ ��������������

������	�
��	��������
*MENQL@SHNM�RDDJDQR�VHKK� AD�
HMSDQDRSDC�SN� KD@QM� NE�SGD� QDKD@RD�NE�
SGD� RDUDMSG�DCHSHNM�NE�SGD��8@42B=@G�
"5��<5=@;0B8=<�&=C@24A�

"RKHAjR�CHQDBSNQX�KHRSR� @KLNRS�
�����RNTQBDR�NE�HMENQL@SHNM�� #NSG�
NQF@MHR@SHNMR�VGHBG�FHUD� HMENQL@SHNM�
EQDDKX�@MC�SGNRD�VGHBG�BG@QFD�ENQ�HS�
@QD� KHRSDC�

"S�]���
� SGD�ANNJ�VHKK� L@HMKX�
HMSDQDRS�SGD�CDCHB@SDC� QDRD@QBGDQ�

"RKHA�@QD�NM�a��������������

� ! # # � � % � !  
$ONTRARY�TO�OUR�CLAIMS�IN� LAST�
MONTHiS�MAGAZINE
�%R�5iS�FUN�
MUSIC�PROGRAM��IIG��IR�IN�
FACT�COSTS�JUST�]������� *TiS�
AVAILABLE�FROM�;ONE�%ISTRIBUTION�
ON�a��������������

".*("�4)011&3�_ �*446&����_ �'&#36"3:� ����
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$ DDDG@V�� *SfR�XNTQ�"LHF@�
$NVANX
�SDLONQ@QHKX�FHUHMF�
TO�SGD�EH@SK@MCR�NE�SGD�64"�
ENQ�SGD�VHMCRVDOS�@MC�

RMNV�BNUDQDC�TQA@M�STMCQ@�NE�
$@M@C@��5GD�K@SDRS�8NQKC�NE�
$NLLNCNQD�"LHF@�4GNV�NODMDC�SN�
@M�DMSGTRH@RSHB�BQNVC�NE�"LHF@�E@MR�
BK@LNTQHMF�ENQ�@� KNNJ�@S�SGD� K@SDRS�
G@QCV@QD�@MC�RNESV@QD�FNNCHDR�

) �."�� /./,�
.AND=LO�PDA�IKOP�JASO�S=O�CHA=JA@�
BNKI�KRANDA=NEJC�=�?KJRANO=PEKJ�
>APSAAJ�!KIIK@KNA�KBBE?E=HO��
�??KN@EJC�PK�IU�OLU�
�P=GA�PDEO�=O�CKOLAH�
BKHGO�� >QP�UKQ� GJKS�
IU�OLU� HEGAO�DEO� NQI�
=J@�?KGA	��PDA�8KNNK�
'''� 1!1'
''� ?KJPNKHHAN�
=J@�@K?QIAJP=PEKJ�
=NA�JKS�?KILHAPA�� 'P�
ODKQH@� >A�=R=EH=>HA�
EJ�(=JQ=NU��SEPD�=�
PN=JOBAN�N=PA�KB�
��+>�LAN�OA?KJ@�
SDAJ�?KJJA?PA@� PK�=�1!1'
''� @NERA�

2D=P�ODKQH@�MQAHH� =�BAS�KB�PDA�
?NEPE?EOIO�PDA�������D=O�>AAJ�
NA?AEREJC�KJ�PDEO�OE@A�KB�PDA��PH=JPE?��
5D=P�ODKQH@� =HOK�DAHL� EO�PDA�=NNER=H�
KB�=�"ECEP=H�1ECJ=H�.NK?AOOEJC�?DEL��
SDE?D� EO�=LL=NAJPHU�O?DA@QHA@� BKN�
NAHA=OA� EJ� H=PA�OLNEJC�� =HKJC�SEPD�
?KNNAOLKJ@EJC�����@ARE?A�OQLLKNP�� 'P�
EO� =���
>EP��2�2�?DEL�KBBANEJC�
LKPAJPE=H� BKN�EPAIO�OQ?D�=O���
>EP�!"
�
MQ=HEPU�OKQJ@��RKE?A� NA?KCJEPEKJ�� =J@�
DECD
OLAA@�IK@AI�OQLLKNP�

+IF>=JJAFE9C�+9?=��� L@X�G@UD�NMKX�
ITRS�@QQHUDC
�ATS�HSfR�RNNM�CTD�SN�AD�
RTODQRDCDC�AX�UDQRHNM��

2DA�JATP�PDNAA�IKJPDO�SEHH� =HOK�
OAA�PDA� NAHA=OA�KB�PDNAA�BQNPDAN�
?KJBECQN=PEKJO�KB�PDA���������O�UKQ�
GJKS�� EPO� LNK?AOOKN�LHQCO� EJ� KJ�=�
?=N@�� OK�!KIIK@KNA� LNK@Q?EJC�
RANOEKJO�SEPD�@EBBANAJP�LNK?AOOKNO�
D=O�=HS=UO�>AAJ�=� HEGAHU�LKOOE>EHEPU��
#TLA?P�PK�OAA�=J� #!���
>=OA@�
������� =O�SAHH� =O�KJA�>=OA@�KJ�PDA�
OP=J@=N@� ���������PKSAN�IK@AH� EO�
=HOK�KJ�PDA�?=N@O�
 �PDA�SKN@O�
������2�� =J@� �$A>NQ=NUe�SANA�
IAJPEKJA@� EJ�PDA� O=IA�OAJPAJ?A�

+U�OLU�=HOK� NALKNPO�KRANDA=NEJC�
=�!KIIK@KNA�KBBE?E=H� @AO?NE>EJC�PDA�
������������=J@�������=O�
IAI>ANO�KB�=� d?KJOQIANe� HEJA
QL�� &A�
SAJP�KJ�PK�O=U�PD=P�=�OA?KJ@� OANEAO�
KB�I=?DEJAO�SKQH@�>A�NAHA=OA@�PK�
>A?KIA�!KIIK@KNAeO�LNKBAOOEKJ=H�
�IEC=O��/QEPA�SD=P�PDAOA�JAS�
I=?DEJAO�SEHH� ?KJP=EJ� EO�=JU>K@UeO�
CQAOO�� >QP�PDA� NQIKQNA@� AJD=J?A@�
�%��?DEL�OAP�OAAIO� HEGA�=�CKK@�
CQAOO�� =J@� LAND=LO�+KPKNKH=eO�
BKNPD?KIEJC�������SEHH�I=GA�=J�
=LLA=N=J?A�� &KSe@�UKQ� HEGA�PK� >A�=�
PDEN@
L=NPU�D=N@S=NA�@ARAHKLAN�PNUEJC�

PK�?KLA�SEPD�=HH�
PDEO�I=OOERA�BHKK@�
KB�EJBKNI=PEKJ�

2DANA�S=O� HKPO�
IKNA�PK�OAA�=P�
2KNKJPK�� %KH@� "EOG�
'J?�=JJKQJ?A@�
+IF>=JJAFE9C�+9?=�
�
�
��P�PDA�PKL�KB�=�
HKJC�HEOP�KB�JAS�
BA=PQNAO� EO�OQLLKNP�
BKN�PDA��@R=J?A@�
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O?NAAJ�LNKKBEJC�
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L=CA� H=UKQP�OUOPAIO�

�IKJC�PDA�IKNA�
QJQOQ=H� QOAO�BKN�PDA�
�IEC=�KJ�@EOLH=U�=P�
PDA�ODKS�S=O�.A?E�
 E?AE=�� =�@AOGPKL�
OECJ� ODKL�>=OA@�KJ�
PDA��IEC=�� .=N=HHAH�
+KPEKJ�%N=LDE?O� EO�

PDA�J=IA�KB�PDA�?KIL=JU�PD=P�KBBANO�
PDEO�QOABQH� =J@�QJEMQA�LNK@Q?P��.A?E�
 E?AE=�S=O�@AOECJA@�=J@�AJCEJAANA@�
BKN�LNKBAOOEKJ=H� OECJ�ODKL�QOA�� OK� EP�
ODKQH@� BEJ@� EPOAHB�NECDP�=P�DKIA� EJ�
LH=?AO� HEGA�RADE?HA
@AP=EHEJC�ODKLO��
NAP=EH� OPKNAO�� @EOLH=U�@AL=NPIAJPO��24�
OP=PEKJO�� ATDE>EP�>QEH@ANO�=J@�FQOP�
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2DA�LNKCN=I�KLAN=PAO�KJ�=JU��IEC=�
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D=N@�@NERA�=J@�=�REJUH� ?QPPEJC�LHKPPAN�
OQ?D�=O�PDKOA�I=@A�>U��IANE?=J

%N=LDPA?�� HKHEJA�� 0KH=J@�� =J@�
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'� O=S�PDEO�KJA� EJ� =?PEKJ� =J@� EP�
S=O� LKOEPERAHU�JA=P�
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+AO+IF�?=J� >A�QOA@�PK�?KJRANP�>EPI=L�
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bSEPD� QJNER=HHA@�MQ=HEPU�c�2DEO� EO�KJA�
KB�PDKOA� HKCK
PSA=GEJC�LNKCN=IO�BKN�
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?=J�P=GA�PDA�SKN@� �!KS>KU�� =J@�PQNJ�
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8DKBNLD�SN�SGD�"LHF@�VNQKC�R�KHUDKHDRS�KDSSDQR�
O@FDR����SGD�OK@BD�VGDQD�XNT�FDS�SGD�BG@MBD�SN�
ROD@J�XNTQ�LHMC��4N�INHM�XNTQ�GNRS
�SGD�DCHSNQ
�$KHEE�
3@LRG@V�ENQ�RNLD�LNQD�MN�GNKCR�A@QQDC�
A@MSDQHMF��"MC�QDLDLADQ
�@KK�XNT�G@UD�SN�CN�SN�AD�
HMBKTCDC�HR�RDMC�XNTQ�LHRRHUD�SN�
�5@KJHMF�4GNO�
��=971�)8?@@5B	���
�.NMLNTSG�4S
�
#@SG�#"��� �#8��4N�FDS�SN�HS����

0''*$*"-�$0.1-"*/5
8E� RECENTLY�PURCHASED�#9>9�%66935�
AS�A� RESULT�OF�READING�YOUR�REVIEW�
4O�FAR�WE�HAVE�ONLY�REALLY�
INVESTIGATED�THE�WORD�PROCESSOR
�
BUT�WE�HAVE�ALREADY�FOUND�A�COUPLE�
OF�ANNOYING�PROBLEMS�

5HE�FIRST
�THOUGH�MINOR
� IS�THAT�
THE�PROGRAM�DOES�NOT�ALLOW�FOR�
DOUBLE�SPACING
�WHICH�SEEMS�TO�BE�
A�FAIRLY�STANDARD�FACILITY�ON�MOST�
OTHER�WORD� PROCESSORS�

5HE�SECOND�PROBLEM� IS�MORE�
ANNOYING�� *F�THE�CAPITAL� LOCK�IS�USED�
IT�DOES�NOT�JUST�AFFECT�THE� LETTERS�� *T�
IS� IMPOSSIBLE�TO�ENTER�ANY�NUMBER
�
COMMA�OR�EVEN�A� FULL� STOP�WITHOUT�
RELEASING�THE�CAPITAL� LOCK�

.Y�SON�WISHES�TO�USE�THE�WORD`
PROCESSOR�FOR�SCHOOL� PROJECTS�AND�
FREQUENTLY�USES�CAPITAL� LETTERS�SO�
THIS�SECOND�PROBLEM� IS�THE�SOURCE�OF�
GREAT�FRUSTRATION�

8HEN�WE�CONTACTED�THE�SUPPLIER�
WE�WERE�TOLD�THAT�WE�SHOULD�HAVE�
READ�THE�REVIEWS��8E�DID� READ�YOURS�
BUT�IT�DIDNiT�POINT�OUT�THESE�
PROBLEMS��4O� IT� LOOKS�AS�THOUGH�WE�
SHALL� HAVE�TO�BATTLE�ON�AND�TRY�NOT�
TO�TAKE�OUT�OUR�FRUSTRATIONS�ON�THE�
MACHINE�

"NONYMOUS�
(ISLINGHAM
�4UFFOLK

4NQQX�SN�GD@Q�XNTjQD� MNS�G@OOX�VHSG�
SGD�OQNFQ@L��"�RNKTSHNM
� SGNTFG�MNS�
DMSHQDKX�R@SHRE@BSNQX
� SN�XNTQ�EHQRS�
ONHMS�HR�RHLOKX�SN�OQDRR� <3DSTQM=�
SVHBD� @S�SGD�DMC�NE�DUDQX�KHMD�

8D�SQX�SN�L@JD�NTQ�QDUHDVR� @R�
BNLOKDSD� @R�ONRRHAKD
� ATS�@QD

MDUDQSGDKDRR�CD@KHMF�VHSG�@� KHLHSDC�
@LNTMS�NE�RO@BD��5GDQD�@QD�MN�CNTAS�
NSGDQ�@RODBSR�NE�#9>9�%66935�SG@S�
VDQD�MNS�LDMSHNMDC� HM�SGD�QDUHDV�
0TQ�QDUHDVDQ�BGNRD�SN�LDMSHNM�SGNRD�
ONHMSR� GD�EDKS�VDQD�LNRS�R@KHDMS��
6MENQSTM@SDKX
� GD�CHCMjS�ANSGDQ�
LDMSHNMHMF�SGD�SVN�ONHMSR�SG@S�@QD�
HLONQS@MS�SN�XNT
� ADB@TRD�GD�ITCFDC

*:K<NL�"P;KBHLNL�-KHN=ER��GGHNG<>L
1A>�E:M>LM�?:LM�?HH=�LM:EE�LI><B:EBLBG@�BG�
MA>�>QHMB<�?HH=L�?KHG�MA>�LAHK>L�H?�@HH=�

HE=��KBM:GGB:�



� RHN� :G� GHP� >GCHR�MA>�>QJNB��
PHG=>KHNL� GHNMA�P:M>KBG@� M:LM>�
MABL�=KBGD�BL�%:=>�PBMA�HGER�MA>
�&##�����������%:K=�!BL<�*BGB9,??B<>�?:<>E
B??�

�EE�MABL�BL�GHP�:O:BE:;E>�:M�LI><B:E�
=BL<HNGM>=�IKB<>L�MH�:EE�HPG>KL�H?�

*BGB,??B<>��GB@:
��>�:�@NSSE>K�:G=�>GCHR�
MA>�>QHMB<�=>EB@AML�H?�MA>L>�G:MBO>

#9>9�%66935�FOUND�FAVOUR�WITH�OUR�
REVIEWER
� BUT�HAS� AT� LEAST�ONE�
UNSATISFIED�CUSTOMER�TO� ITS�NAME

SGDL�SN�AD� HQQDKDU@MS�SN�SGD�MDDCR�NE�
LNRS�ONSDMSH@K�#9>9�%66935�TRDQR�

."*-�03%&3�)"44-&
*� PURCHASED�YOUR�MAGAZINE�TO� LOOK�
FOR�THE�BEST�DEAL�FOR�AN�"MIGA���� �
WITH��.B�AND�NO�SOFTWARE�

*�FOUND� IT��]�������PLUS�
DELIVERY�� *� PLACED�THE�ORDER
� BUT�MY�
GOODS�HAVE�STILL�NOT�ARRIVED��5HE�
COMPANYiS� hHOT� LINEi� RINGS�
UNANSWERED�OR�ENGAGED�MOST�OF�THE�
TIME��4O�MUCH�FOR�fNEXT�DAY�
EXPRESS�SERVICEg�

0N�THE�THREE�OCCASIONS� *� HAVE�
SPOKEN�TO�SOMEONE�AT�THE�COMPANY�
*� HAVE�BEEN�TOLD�� f*T�WILL�BE

DISPATCHED�TODAY�AND�YOU�WILL�GET� IT�
TOMORROWg� 	EIGHT�DAYS�AGO
�� f*�WILL�
GET�SOMEONE�TO�CALL� YOU� BACKg� 	STILL�
WAITING
�� AND�fYOU�WILL� HAVE�TO� RING�
OUR�OTHER�NUMBER�TO�COMPLAINg�

*� HAVE�WRITTEN�AND� STILL� RECEIVED�
NO� REPLY�OR�COMPUTER��5HE�COMPANY�
WAS�OBVIOUSLY�MAKING�PROMISES� IT�
COULD�NOT� KEEP�

.Y�MESSAGE�TO�YOUR�READERS� IS�
fCHEAPEST� IS�NOT�ALWAYS�BESTg�
.AKE�SURE�A�COMPANY�HAS�WHAT�YOU�
WANT� IN�STOCK�BEFORE�ORDERING

(ARY�3EID�
3EDCAR
�$LEVELAND

"�R@C�ATS�MNS�DMSHQDKX�TMHPTD�S@KD
�
(@QX
� @MC�XNTQ�@CUHBD�SN�NSGDQR� HR�
BDQS@HMKX�VNQSG�GDDCHMF�� *MBHCDMS@KKX
�
VD�QD�RS@QSHMF�@�MDV�BNKTLM
��=971�
�4F?31D5	� HM�VGHBG�VD�RDDJ�SGD�
@CUHBD�NE�@�RNKHBHSNQ�SN�RNQS�NTS�SGD�
G@RRKDR�RNLD�ODNOKD�G@UD�G@C�VHSG�
L@MTE@BSTQDQR�@MC� QDS@HKDQR�

1%�1� ,3"/�!&0(
*� HAVE�PURCHASED�EVERY� ISSUE�OF�
�=971�)8?@@5B�TO�DATE
� AND� IN�MY�
OPINION� IT� IS�ONE�OF�THE�BEST�"MIGA�
MAGS�FOR�INFORMATION
� AND�CERTAINLY�
THE�BEST�VALUE�FOR�MONEY�� :OU�HAVE�
JUST�RUINED�THE�LATTER�CASE�

*� READ�WITH�DISMAY�THAT�YOU�
INTEND�TO�SUPPLY�A�COVER�DISK�WITH�
FUTURE� ISSUES
�WHICH� IN�MY�OPINION� IS�
THE�WORST�POSSIBLE�THING�YOU�COULD�
DO�� *F�*�WANTED�TO�BUY�1%� *�WOULD�
CHOOSE�MY�OWN�DISKS�� *� DONiT�WANT�
TO�BE�FORCED�TO�BUY�1%�OF�SOMEONE�
ELSEiS �CHOICE�� *F�YOU�WANT�TO�ENTER�
THE�1%�MARKET
�WHY�DONiT�YOU�
ADVERTISE� IT�AND� LET�PEOPLE�MAKE�UP�
THEIR�OWN�MINDS 

"8�5HACKRAY�
%UNSTABLE

ATS�NM�SGD�NSGDQ�G@MC���

*T� IS�GOOD�THAT�YOU�HAVE�
ADDED�A�COVER�DISK�TO�THE�
MAGAZINE
�MAKING��=971�
)8?@@5B�EVEN�BETTER�VALUE�
FOR�MONEY�� *�WAS�
PARTICULARLY�PLEASED�TO�SEE�
THAT�YOU�MAXIMISED�THE�

CONTENTS�OF�THE�DISK�BY�ARCHIVING
�
AND�DID�NOT�WASTE�SPACE�BY�MAKING�
THE�DISK�AUTO�BOOTING�AS�MOST�OTHER�
MAGAZINES�DO�� )OWEVER
� *�DO�FEEL�
THAT�YOU�COULD�HAVE�MADE�THE�
PROCESS�OF�UN�ARCHIVING�THE�DISK�
MORE�USER�FRIENDLY�

5HE�ACTUAL� CONTENT�OF�THE�FIRST�
DISK�WAS�EXCELLENT
� AND� *�WILL�
CERTAINLY� LOOK�FORWARD�TO�FUTURE�
DISKS�IF�YOU�ARE�ABLE�TO�MAINTAIN�
THAT�SORT�OF�STANDARD�� 1LEASE�STICK �
TO�COMPLETE�1%�OR�SHAREWARE�
PROGRAMS
� RATHER�THAN�DEMOS�OF�
COMMERCIAL� PRODUCTS��"�GOOD�
COLLECTION�OF�PROGRAMS�ON�A�SINGLE�
DISK�SAVES�HAVING�TO�BUY�SEVERAL�
hNORMALi� 1%�DISKS�

(ARETH� ,ITCHENER�
4HEFFORD
� #EDS

4N
� NOHMHNM� HR�CHUHCDC�NM�SGD�L@SSDQ��
*MSDQDRSHMFKX
� .Q�5G@BJQ@XjR� KDSSDQ�
@QQHUDC� ADENQD�OTAKHB@SHNM�NE�SGD�
BNUDQ�CHRJ� HRRTD
�VGDQD@R�(@QDSG�
BKD@QKX�CDBHCDC�SN�V@HS�@MC� RDD� HS�
ADENQD�BNLLDMSHMF��5GD�ONHMS�@ANTS�
D@RD�NE�TM�@QBGHUHMF�G@R�ADDM� MNSDC�

*� SGHMJ�SGD�BNUDQ�CHRJ� HR�@�FNNC�
SGHMF
� @MC� HE�DMNTFG� QD@CDQR�@FQDD
�
SGDM�VDjKK� BNMSHMTD� OQNUHCHMF�SGDL�
5GD� @HL
� @R�@KV@XR
� HR�SN� OQNCTBD�SGD�
ADRS�ONRRHAKD�L@F@YHMD�

*jL�BDQS@HM�SG@S�MDWS�LNMSGjR�
CHRJ�VHKK� BNMUHMBD�SGD�RBDOSHBR�
@LNMF�XNT��8HSGNTS�FHUHMF�SNN�LTBG�
@V@X
� HSjR�FNHMF�SN�AD�SHDC�UDQX�
RSQNMFKX�SN�NTQ�DCHSNQH@K� BNMSDMS�HM� @�
V@X�MN�NSGDQ�L@F@YHMD� G@R�SQHDC
�
DRRDMSH@KKX�DWSDMCHMF�SGD�L@F@YHMDjR�
LDCHTL��"R�VDKK� @R� 1%�@MC�
RG@QDV@QD� TSHKHSHDR
�SGDQD�KK� AD� KN@CR�
NE�RNTQBD�BNCD� KHRSHMFR�SN�R@UD�XNT�
SXOHMF
� @MC�@�RODBH@K� RDS�NE�EHKDR�
KHMJDC�SN�@M� @QSHBKD�DWOK@HMHMF�
"RRDLAKDQ�'NQ�#DFHMMDQR�

5)&�)03)04T
*�WAS�HORRIFIED�TO�READ� ,ELLY�
4UMNERiS �COMMENTS�ON�THE�"MIGA�
IN� *SSUE���
� AND
� AFTER�VISITING�THE�
'UTURE�&NTERTAINMENT�4HOW
� *� FELT�
THAT� *�MUST�WRITE�

4URELY�,ELLY�SHOULD�NOT�BE�
PROMOTING�1$S�FOR�USE� IN�BUSINESS�
INSTEAD�OF�THE�"MIGA��.ANY�
MANUFACTURERS�MAKE�1$S
� SO�THE�
CHANCE�OF�SOMEONE�BUYING�A�
$OMMODORE�1$� IS�SLIM
�WHEREAS�
SOMEONE�WHO�WANTS�AN�"MIGA�HAS�
TO�BUY�IT�FROM�$OMMODORE�� ,ELLYiS�
STATEMENT�JUST�SHOWS�THE� LACK�OF�
COMMITMENT�OF�$OMMODORE�TO�THE�
"MIGA�

8HAT�TOPPED� IT�OFF�WAS�SEEING�
THE�TWO�$OMMODORE�STANDS�AT�THE�
'UTURE�&NTERTAINMENT�4HOW�� �A�
GAMES�STAND�CONTAINING�"���S�AND�
����S� 	SHOWING�JUST�GAMES
� AND�A�
BUSINESS�STAND� CONTAINING�
$OMMODORE�1$S�

"�WALK�ROUND�THE�OTHER�STANDS�
	SUCH�AS�(71�AND�%IGITA
� SHOWED�
"MIGAS�WITH�GENLOCKS
�WORD�
PROCESSORS
� ���BIT�GRAPHICS� AND�SO�
ON
�WITH�1$�OWNERS�WATCHING�IN�
DISBELIEF�

*�WAS�ALSO�DISGUSTED�TO� READ�
,ELLY�JOKING�ABOUT�THE�"4000iS�
PRICE�DROP�� �*� CERTAINLY�WOULDNiT�BE�
LAUGHING�IF�*� HAD�JUST�PAID�]����
�
THEN�WATCHED�AS�THE�PRICE�FELL�TO�
]������$OMMODORE�JUST�DOESNiT�
CARE�ABOUT� ITS�CUSTOMERS�� �THIS�AND�
THE�PRICE�DROP�OF�THE�"����PROVE� IT�

1AUL�.ARKHAM�
4TONE
�4TAFFORDSHIRE

*E�$NLLNCNQD�V@MSR�SN�RTBBDDC� HM�
SGD�ATRHMDRR�L@QJDS
�SGDM� HS�G@R�SN�
L@MTE@BSTQD�1$R��.NRS� K@QFD�
BNQONQ@SHNMR�VNTKC�MDUDQ�ATX�
"LHF@R
� MN�L@SSDQ�GNV�ONVDQETK�NQ�
BGD@O�SGDX�LHFGS�AD��5GD�1$� HR�@M�
DRS@AKHRGDC�ATRHMDRR�RS@MC@QC�� �HS�R�
@R�RHLOKD�@R�SG@S�

". *("�4)011&3�_ � *446&��� �a�'&#36"3:� ����



�'�!�,�*�0$�
� -32�'2�,-5�
���A��� �� �� �� &� 
Y���� 
 � K��e4R�� 
� O� e�

R�#9M=�PFL�C=9IE=<�9�M9CL9:C=�C=JJFE�
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AE?=ELAKP�FI�=M=E�J@==I�CL;B��/@=E�
C= K�LJ�BEFN�9E<�NAE�PFLIJ=C>�9�>AM=I�
AEKF�K@=�:9I?9AE
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4."4)*/(�57
3DBDMSKX� *� G@C�@�OQNAKDL�VHSG�LX�
57fR�GNQHYNMS@K�GNKC�� 1K@XHMF�F@LDR�
NM�LX�"LHF@�V@R�MN�OQNAKDL
�ATS
�
VGDM�HS�B@LD�SN�TRHMF��+9AEK�*�
BNTKCMfS�RDD�SGD�E@Q�QHFGS�BNKTLM�@MC�
SGD�ANSSNL�SGQDD�BNKNTQR�NM�SGD�
O@KDSSD
� @MC�G@C�SN�FTDRR�VGDQD�LX�
BNKNTQR�VDQD�
ggg�0MD�C@X��VHSG�RBQDVCQHUDQ�HM�
G@MC�� *� @SSDLOSDC�SN�QDRNKUD�SGD�
MHFFKD�NMBD�@MC�ENQ�@KK��"ESDQ�STQMHMF�
MD@QKX�DUDQX�AN@QC�LNTMSDC�ONS� *�
BNTKC�EHMC�� *�RVHSBGDC�SGD�57�A@BJ�
NM�� *S�CHCM�S�VNQJ
�RN� *�CDBHCDC�SN�
��S@JD� HS�QNTMC�SN�SGD�57�QDO@HQ�L@M
� ��
VGN�KHUDR�ITRS�QNTMC�SGD�BNQMDQ�
8GHKD�B@QQXHMF�LX�57�SN�GHL
� *�
^CQNOODC� HS�� &LA@QQ@RRDC�� *� OHBJDC�TO�
SGD�OHDBDR�@MC�B@QQHDC�SGDL�GNLD�
@F@HM�� *� ANTFGS�@� QDK@SHUDKX�BGD@O�
ONQS@AKD�BNKNTQ�57�@R�@�QDOK@BDLDMS�

"ANTS�@�LNMSG�NQ�SVN�K@SDQ�*�V@R�
�EHCCKHMF�VHSG��+9AEK�� SQXHMF�NTS�@KK�
SGD�JDXR�SN�GDKO�LD�O@HMS�E@RSDQ
�
VGDM� *�B@LD�TONM�@�BNLAHM@SHNM�
SG@S�BNTKC�VDKK�G@UD�R@UDC�LX�NKC�57
� �HE�XNT�OQDRR�RGHES�@MC�SGD�BTQRNQ�
JDXR
�XNT�B@M�LNUD�SGD� HBNMR�@MC� ��
O@KDSSD�SN�@�LNQD�UHRHAKD�ONRHSHNM�

!KIIK@KNA�O�?KIIEPIAJP�PK�
PDA��IEC=� EO�RANU�OPNKJC�
 �NA?AJP�
ARAJPO� D=RA�LNKRA@�PDEO�� L=NPE?QH=NHU�
EJ�PDA�IQHPEIA@E=�=NAJ=�� �O�BKN�PDA�
������LNE?A�@NKL�� EPeO�RANU�IQ?D�=�
PSK
A@CA@�OSKN@�� OKIA�LAKLHA�
>AJABEP�� OKIA�@KJeP�� '� PDEJG�)AHHU�
FQOPEBEA@�PDA� LNE?A�?D=JCAO�
=@AMQ=PAHU�� =J@�OQNAHU�UKQeHH� =HHKS�
DEI�PK�?N=?G�=�FKGA�

�	���	�
��� 
�������
'NKKNVHMF�XNTQ�QDUHDV�NE�SGD�
4TOQ@'@W.NCDLR
�XNTQ�QD@CDQR�L@X�
KHJD�SN�JMNV�SG@S�CTD�SN�DWO@MRHNM�
@MC�SGD�E@BS�SG@S�SGDQD�@QD�L@MX�
'HQRS�$GNHBD�QDS@HKDQR�RB@SSDQDC�
SGQNTFGNTS�SGD� K@MC
�5GD�'HQRS�
$GNHBD�$NLOTSDQ�$DMSQD�	-DDCR
� HR�
MNV�SQ@CHMF�@R�5GD�'HQRS�$NLOTSDQ�
$DMSQD�	-DDCR
�

#QH@M�$NAKDX�
5GD�'HQRS�$NLOTSDQ�$DMSQD�	-DDCR
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*SfR�SHLD�ENQ�$NLLNCNQD�SN�QDKD@RD�
@����AHS����BG@MMDK�RNTMC�BGHO�VHSG�
EQDPTDMBHDR�TO�SN����,)Y��"����.)Y�
%41�������	Q@SGDQ�SG@M�@�%41�
�����
�@MC����AHS�HMSDQM@K�%�"�@MC�
���AHS�HMSDQM@K�"�%�BNMUDQSDQR�
VNTKC�AD�RTHS@AKD��"KK�SGDRD�RGNTKC�
D@RHKX�EHS� HM�@M�"�����NQ�"�����

*M������SGD�"LHF@
�VHSG� HSR�
@L@YHMF�HMSDQM@K�RNTMC�B@O@AHKHSHDR
�
V@R�S@JHMF�NUDQ�SGD�LTRHB�L@QJDS�
EQNL�"S@QH��/NV�HS� HR�NUDQ�RDUDM�
XD@QR�RHMBD�SGD�"LHF@�V@R�SGD�ADRS�
LTRHB�BNLOTSDQ
�VGHBG�HR�MNV�SGD�
"S@QH�'@KBNM��8GDQD�VHKK�$NLLNCNQD�
FN�EQNL�GDQD 

*�GNOD�$NLLNCNQD�VHKK�RGNV�SGD�
QD@K�ONVDQ�NE�SGD�"LHF@�HM�SGD�
LTRHB�L@QJDS�@F@HM
�AX�HMBKTCHMF�HM�
ETSTQD�L@BGHMDR�SGD�RNTMC�E@BHKHSHDR�
*� G@UD�CDRBQHADC�@ANUD�

)DKFD�,@TKGDHL�
/NQV@X

2DANA�O�?ANP=EJHU�JK�=NCQIAJP�=>KQP�
PDA�OQLANEKNEPU�KB�PDA�$=H?KJ� EJ�PDA�
OKQJ@�@AL=NPIAJP��2=HG�=P�PDA�
2KNKJPK�5KNH@�-B�!KIIK@KNA�ODKS�
=>KQP�=�"1.�?DEL��I=@A�>U��2�2��JKP�
+KPKNKH=	�OQCCAOPO�PD=P�!KIIK@KNA�
EJPAJ@O�PK� NA@NAOO�PDA�>=H=J?A�� 'P�O�=�
OD=IA�OQ?D�=�?DEL�?KQH@JeP �D=RA�
>AAJ�BEPPA@�=O�OP=J@=N@�KJ� PDA�
������� >QP� '� PDEJG�!KIIK@KNA�S=O�
GAAJ�PK� GAAL�PDA�LNE?A�@KSJ� PK�CERA�
EP�=O�SE@A�=J�=LLA=H� =O�LKOOE>HA�

���	���������������
8GHKRS�EHMCHMF�XNTQ�e$NLLRf�@QSHBKD�
ANSG� HMSDQDRSHMF�@MC�TRDETK� *�EDKS�
SG@S� *� G@C�SN�BNLD�SN�SGD�CDEDMBD�NE�
$NLOT4DQUD
�VGHBG�XNT�CDRBQHADC�
@R�cUDQX�DWODMRHUDd�

6MCDQ�SGD�RS@MC@QC�OQHBHMF�OK@M
�
XNT�O@X�NMKX�������ODQ�LNMSG�ENQ�
TMKHLHSDC�@BBDRR�SN�@� K@QFD�Q@MFD�NE�
E@BHKHSHDR
� HMBKTCHMF�DKDBSQNMHB�L@HK
�
E@W�RDMCHMF
�@HQKHMD�ANNJHMFR
�L@HK�

NQCDQ�RGNOOHMF
�MDVR�@MC�EHM@MBH@K�
HMENQL@SHNM�RDQUHBDR��5GD�BGD@ODRS�
V@X�SN�@BBDRR�HS�HR�UH@�.DQBTQX�SN�
DHSGDQ�SGD�-NMCNM�NQ�3D@CHMF�MNCDR
�
@UNHCHMF�144�RTQBG@QFDR
�@MC�VHSG�
SGD�NOSHNM�NE������A@TC�@S�@�BNRS�NE�
NMKX�����ODMBD�ODQ�LHMTSD�BGD@O�
Q@SD��5GDQD� HR�MN�BNLLTMHB@SHNM�
RTQBG@QFD�HM�MNM�OQHLD�SHLD�	�OL�SN�
�@L�@MC�VDDJDMCR
�� *M�@CCHSHNM�@M�
�����MTLADQ�HR�OQNUHCDC�ENQ�EQDD�
@RRHRS@MBD��0UDQ@KK
� HS�BNLO@QDR�
UDQX�E@UNTQ@AKX�VHSG�##4R�RTBG�@R�
1QDRSDK�@MC�$*9�VGHBG�G@UD�LTBG�
GHFGDQ�RTARBQHOSHNM�EDDR�@MC�
LNMSGKX�LHMHLTLR�

"KSGNTFG�HS�G@R�@�UDQX�RSQNMF�
"LDQHB@M�AH@R
�O@QSHBTK@QKX�ENQ�
RGNOOHMF�	SGNTFG�L@MX�BNLO@MHDR�
CDKHUDQ�SN�&TQNOD

� HS�HR�VHCDMHMF�HSR�
Q@MFD�NE�6,�NQHDMSDC� HMENQL@SHNM��"�
K@QFDQ�6,�A@RD�VNTKC�MN�CNTAS�
@SSQ@BS�LNQD�6,�ATRHMDRRDR�@MC�
HMENQL@SHNM�OQNUHCDQR�

3NFDQ�)NTFGSNM�
4DHRKDX
�(KNTBDRSDQRGHQD

-)�� DKS�=>KQP�EB�SA�@AO?NE>A� EP�=O�
bB=ENHU�ATLAJOERAc�

5)&�8":�")&"% 
*fUD�NVMDC�SGD�R@LD�"LHF@�ENQ�NUDQ�
EHUD�XD@QR�MNV�	SGD�R@LD�NMD

� @�
FNNC�NKC�����"����VHSG�VGHBG� *fUD�
ADDM�DWSQDLDKX�OKD@RDC�CDROHSD�@�
EDV�LHMNQ�MHFFKDR��/NV�*fL� KNNJHMF�
SN�TOFQ@CD
�ATS�SGD�BGNHBD� HRMfS�@R�
D@RX�MNV�@R�HS�V@R�V@X�A@BJ�SGDM�

$NLLNCNQDfR�MDV�"�����HR
� *�
@CLHS
�@�UDQX�B@O@AKD�L@BGHMD�@S�@M�
@SSQ@BSHUD�OQHBD
�ATS�HR� HS�@� QD@K�
@CU@MBD�HM�"LHF@�SDBGMNKNFX �
3DBDMSKX�SGD�"LHF@�L@F@YHMDR

5GD��DA?9�.@FGG=I�.@9I=N9I=�
�FCC=;KAFE�1FCLD=�$�V@R�SGD�B@TRD�
NE�RNLD�BNMSQNUDQRX

RDDL�SN�G@UD�ADDM�CDEDMCHMF�SGD�
"LHF@�@F@HMRS�SGD�1$�BNMRNKD��
'@KBNM�SGQD@S�AX�PTNSHMF�SGD�R@XHMF�
SG@S�XNT�ATX�@�L@BGHMD�SN�QTM�SGD�
RNESV@QD�SG@S�XNT�V@MS��#TS� HE�SG@S�
V@R�SQTD�SGD�"LHF@�VNTKC�MDUDQ�
G@UD�cAD@SDMd�SGD�"S@QH�45�

8GDM� *�ANTFGS�LX�"LHF@� HS�V@R�
����PTHC�LNQD�SG@M�SGD�45�@MC�SGD�
RNESV@QD�V@R�ITRS�ONQSDC�CHQDBSKX�
EQNL�SGD�45�VHSG�MN�@CU@MS@FD�
S@JDM�NE�SGD�"LHF@fR�ADSSDQ�
FQ@OGHBR�NQ�RNTMC��/NS�NMKX�SG@S�ATS�
HS�PTHSD�NESDM�BNRS�LNQD�ENQ�SGD

R@LD�RNESV@QD�VGHBG�V@R�QDKD@RDC�
@�EDV�LNMSGR�@ESDQ�SGD�DPTHU@KDMS�
45�QDKD@RD��4N�VGX�CHC� *�@MC�RN�
L@MX�NSGDQ�ODNOKD�ATX�SGD�"LHF@ 

*M�NMD�VNQC
�ONSDMSH@K��8D�QD@C�
SGD�L@BGHMD�RODBR�@MC�R@V�@�ADSSDQ�
L@BGHMD�HQQDRODBSHUD�NE�RNESV@QD�
@U@HK@AHKHSX��"MC� KNNJ�VG@SfR�
G@OODMDC��SGD�45�BNMEHMDC�SN�SGD�
LTRDTL�@MC�SGD�"LHF@�NTS�NM�SNO��
4N�VG@S�*� @L�R@XHMF�HR�SG@S�Q@V�
ONSDMSH@K� 	HM�NSGDQ�VNQCR
�L@BGHMD�
RODBR
�@QD�HLONQS@MS��8G@S�CN�XNT�
RDD�VGDM�XNT�BNLO@QD�SGD�"�����
SN�SGD�"S@QH� '@KBNM �"�KNV�CDMRHSX�
CQHUD
�R@LD�NKC�RNTMC
� *%&�G@QC�
CQHUD� HMSDQE@BD
�������@MC�MN�%41��
5GHR� HR�BNLO@QDC�SN
�NM�SGD�'@KBNM�
RHCD
�@�GHFG�CDMRHSX�EKNOOX
������
�
DMG@MBDC�RNTMC
�%41
�MDSVNQJ�ONQS
�
4$4*���*%&�DWO@MRHNM�ONQSR
�@MC�@�
RKNS�NM�SGD�LNSGDQAN@QC�ENQ�@�L@SGR�
BN�OQNBDRRNQ�

"R�ENQ�FQ@OGHBR
� HS�RDDLR�SGD�
"LHF@�G@R�ADSSDQ�RS@SHB�FQ@OGHBR�
ATS�SGD�'@KBNM�HR�ADSSDQ�@AKD�SN�
L@MHOTK@SD�HSR�DMG@MBDC�FQ@OGHBR�
LNCDR��"KRN�OQNBDRRNQ�HMSDMRHUD�
S@RJR�KHJD�Q@X�SQ@BHMF�VHKK� HMDUHS@AKX�
AD�E@RSDQ�CTD�SN�SGD��������4N�
FQ@OGHBR�RTODQHNQHSX�HR�LNQD�NQ�KDRR�
@�L@SSDQ�NE�NOHMHNM��'QNL�VG@S� *�
G@UD�QD@C�SGD�%41�HR�@KRN�@�UDQX�
ONVDQETK�OHDBD�NE�G@QCV@QD
�B@O@AKD�
NE�@BSHMF�@R�@�RNTMC�R@LOKDQ
�
FQ@OGHBR�CHFHSHRDQ�@MC�LNCDL�TRHMF�
SGD� QHFGS�RNESV@QD��8GHKD�SGDRD�
eDLTK@SHNMRf�L@X�MNS�AD�TO�SN�SGD�
OQNEDRRHNM@K�PT@KHSX�@CC�NMR�
@U@HK@AKD�ENQ�SGD�"LHF@
�GNV�L@MX�
NE�TR�VNTKC� KHJD�SN�C@AAKD�VHSG�
SGDRD�ED@STQDR�ATS�B@MfS�ITRSHEX�SGD�
DWODMRD�NE�DWSQ@�DPTHOLDMS 
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NE�c8GN�HR�CDUDKNOHMF�ENQ�SGD�
'@KBNM d
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�
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SN�SGD�1$�BKNMD�L@QJDS�� #TS�MNV�
"S@QH�G@R�@�RDBNMC�BG@MBD��"�EDV�
FNNC�SHSKDR�NM�SGD�'@KBNM�VHKK�RS@QS�
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RS@QSDQ�NM�SGD�AKNBJR�

"C@L�5GNLRNM�
'XUHD
�"ADQCDDMRGHQD
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"VEN� IF�YOU�OWN�NOTHING�MORE�
THAN�A�BASIC�"���
� YOUiD�
BE�SURPRISED�JUST�HOW�FAR�
YOU�CAN�EXPAND�YOUR�

MACHINE��"BOVE�AND�BEYOND�THE�
USUAL� EXTRAS�SUCH�AS�3".�
EXPANSIONS
� EXTRA�DISK�DRIVES�AND�
HARD�DRIVES
� THE�"MIGA� IS� CAPABLE�OF�
HANDLING�ALL�MANNER�OF�DIFFERENT�ADD`
ONS�� 5HESE�CAN� RANGE�FROM����BIT�
DISPLAY�CARDS
� NETWORKING�SYSTEMS
�
1OLAROID�PALETTE� INTERFACES�AND� EVEN�
ROBOT�ARMS�� #UT�AFTER�ALL� IS�SAID�AND�
DONE
� UNDOUBTEDLY�THE�MOST�USEFUL�
ADD�ON�YOU�COULD�EVER�BUY� IS�THE�
HUMBLE�PRINTER�

)NVDUDQ
� BGNNRHMF�@� OQHMSDQ�B@M�
AD�BNMETRHMF�� /NS�NMKX�CN�XNT� G@UD�
SN�BGNNRD�VGHBG�L@JD�@MC�LNCDK� NE�
OQHMSDQ�XNTjC� KHJD
� ATS�XNTjUD� @KRN�FNS�
SN�CDBHCD�VGHBG�SXOD�NE�OQHMSDQ�ADRS�
RTHSR�XNTQ� HMCHUHCT@K� MDDCR��8HSG�
HMJIDS�@MC� K@RDQ�OQHMSDQR�MNV�
CQNOOHMF�HM�OQHBD�SN�RTBG� @� ONHMS�SG@S�
SGDXjQD� MNV�VHSGHM�SGD� QD@BG�NE�SGD�
@UDQ@FD� TRDQ
� BGNNRHMF�@�CNS�L@SQHW�
L@X�MN� KNMFDQ�AD�SGD�ADRS�ADS��5GHR
�
SGDM
� HR�SGD� @HL�NE�SGHR�ED@STQD�
8DjUD�BNLADC�SGD�L@QJDSOK@BD� HM�
RD@QBG�NE�SGD� TMCHROTSDC�L@QJDS�
KD@CDQR�� �SGD� OQHMSDQR�SG@S�G@UD�
OQNUDC�LNRS�ONOTK@Q�@LNMFRS�"LHF@�
TRDQR�� )NV�VDKK� CN�SGDX�ODQENQL�@MC�
GNV�RTHS@AKD�@QD�SGDX�ENQ�RODBHEHB�
@OOKHB@SHNMR �"KK�SGDRD�PTDRSHNMR�� �
@MC�LNQD�� �VHKK� MNV�AD�@MRVDQDC�
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�
HMJIDSR� 	HMBKTCHMF�ATAAKDIDSR
� @MC
� ENQ�
SGD�TKSHL@SD� HM�OQHMSHMF�SDBGMNKNFX
�
K@RDQ�OQHMSDQR�� "KK� SGQDD�NE�SGDRD�
OQHMSDQR� G@UD�SGDHQ�OQNR� @MC�BNMR
� RN�
CNMjS�SGHMJ�SG@S�RODMCHMF�SGNTR@MCR�
NE�ONTMCR�NM� @� K@RDQ�OQHMSDQ�VHKK�FHUD�
XNT� @�OQHMSDQ�SG@S�B@M� G@MCKD�
@MXSGHMF��:NT� RGNTKC� @KV@XR�RS@QS�AX�
@RRDRRHMF�XNTQ�OQHMSHMF� QDPTHQDLDMSR�
@MC�SGDM�BGNNRD�SGD�SXOD�NE�OQHMSDQ�
SG@S�ADRS�RTHSR�SGDL�
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SGD�GTLAKD�CNS�L@SQHW�� 5GHR�SXOD�NE�
OQHMSDQ�BNMSHMTDR�SN�NTSRDKK� SGD�QDRS�
AX�@�UDQX� K@QFD�L@QFHM� HMCDDC�� %NS�
L@SQHW�OQHMSDQR�VNQJ�AX�RS@LOHMF�@�
O@SSDQM� 	@�L@SQHW
�NE�CNSR�NMSN�SGD�
O@ODQ�TRHMF�@� OQHMS�GD@C� 	SGD� O@QS�NE�
SGD� OQHMSDQ�SG@S�ENQLR�SGD�
BG@Q@BSDQR
��5GHR�BNMS@HMR�@�UDQSHB@K�
RSQHO�NE�EHMD�VHQDR� 	NQ� iOHMRj� @R�SGDX�
@QD�SDBGMHB@KKX�QDEDQQDC�SN
�

5GD�BG@Q@BSDQR�@QD�L@QJDC�NMSN�
SGD�O@ODQ
� MNS�AX�SGD� HLO@BS�NE�SGD�
OHMR�VHSG�SGD�O@ODQ
� ATS�AX�OK@BHMF�
@M� HMJDC� QHAANM�ADSVDDM�SGD� OHMR�
@MC�SGD� O@ODQ��8GDM� @�OHM�RSQHJDR�
SGD�O@ODQ�SGQNTFG�SGD� HMJDC� QHAANM
� @�
UDQX�RL@KK� @LNTMS�NE�HMJ� HR�
CDONRHSDC�� $G@Q@BSDQR�@QD� ATHKS�TO�AX�
BNLAHMHMF�SGDRD�O@SSDQMR�NE�CNSR�SN�
ENQL� QDBNFMHR@AKD�RG@ODR�

)NVDUDQ
� SGD�RG@OD�NE�SGDRD�
BG@Q@BSDQR� HR� MNS�BNMSQNKKDC�AX�SGD�
"LHF@�� �@KK� HS�CNDR� HR�SN�RDMC�SGD�
OQHMSDQ�@�LDRR@FD�SDKKHMF� HS�SG@S�@�
O@QSHBTK@Q� KDSSDQ� HR� QDPTHQDC�� 5GD�
OQHMSDQ�SGDM�ENQLR�SGHR�BG@Q@BSDQ�
EQNL�SGD�L@SQHW�O@SSDQM� RSNQDC� HM� HSR�
HMSDQM@K� LDLNQX�

1ROS��5GDRD�C@XR
� @�E@HQKX�B@O@AKD����
OHM�CNS�L@SQHW�VHSG� @�E@HQ�RDKDBSHNM�NE�
/-2�ENMSR�B@M� AD�OHBJDC� TO�ENQ�@R�
KHSSKD�@R�]����� %NS�L@SQHW�OQHMSDQR�
@QD� @KRN�UDQX�BGD@O�SN� QTM
� DRODBH@KKX�
VGDM� BNLO@QDC�SN�@M� HMJIDS�� 'NQ�
GD@UX�CTSX�S@RJR
� @�CNS�L@SQHW� HR�SGD�
NMKX�@EENQC@AKD�NOSHNM�

$ONS��5GD� HLO@BS�ADSVDDM�SGD�
OQHMSDQjR�OHMR�@MC�SGD� O@ODQ�CNDR�
OQNCTBD�@�E@HQ�@LNTMS�NE�MNHRD��0KCDQ�
LNCDKR� @QD�O@QSHBTK@QKX�A@C
� ATS�
L@MTE@BSTQDQR� G@UD�RTMJ�@� KNS�NE�
ETMCR� HMSN�QDCTBHMF�SGHR� OQNAKDL� @R�
LTBG� @R�ONRRHAKD��5GD� QDRTKS� HR�SGD�
CDUDKNOLDMS�NE�@� MDV�Q@MFD�NE�
iPTHDSj� CNS�L@SQHW�OQHMSDQR�VGHBG�� �
VGHKD� RSHKK� MNVGDQD�MD@Q�@R�PTHDS�@R� @�
K@RDQ�NQ� HMJIDS�� �@QD�BNMRHCDQ@AKX�
PTHDSDQ�SG@M�SGD�D@Q�A@RGDQR�SG@S�
TRDQR�G@UD�DMCTQDC� HM�SGD� O@RS�
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*MJIDSR�G@UD�ADDM� @QNTMC�ENQ�L@MX�
XD@QR� MNV
� ATS�SGDX�QD�NMKX�ITRS�
RS@QSHMF�SN�L@JD�@M� HLOQDRRHNM� 	HE�
XNTjKK� O@QCNM�SGD�OTM
�CTD�SN� QDBDMS�
OQHBD� QDCTBSHNMR�@MC�SGD�MDDC�
@LNMFRS�TRDQR�ENQ�LTBG� GHFGDQ�
PT@KHSX�OQHMSNTSR�� 0ESDM� QHU@KKHMF� K@RDQ�
OQHMSDQR� HM� SDQLR�NE�OQHMS�PT@KHSX�@MC�
PTHDSMDRR
� SGD� HMJIDS�VNQJR�AX�
KHSDQ@KKX�ROQ@XHMF�HMJ�NMSN�SGD� O@FD� HM�
LHMTSD�@LNTMSR�@MC�TMCDQ�UDQX�
OQDBHRD�BNMSQNK�

*MJIDSR�@QD�UDQX�RHLHK@Q�SN�CNS�
L@SQHW�OQHMSDQR�� )NVDUDQ
� HMRSD@C�NE�
RSQHJHMF�SGD� O@ODQ�VHSG� @�RDS�NE�VHQD�
OHMR
�SGD� HL@FD� HR�ATHKS�TO�NM�SGD�
O@FD�AX�ROQ@XHMF�SHMX�CNSR�NE� HMJ�NMSN�
SGD� O@FD�SN�ENQL�BG@Q@BSDQR��5GD�
HMJIDS� QDOK@BDR�SGD�VHQD� OHMR�NE�SGD�
CNS�L@SQHW�VHSG� @�RDS�NE�SHMX�MNYYKDR��
"R�SGD� O@ODQ�HR� O@RRDC� HM� EQNMS�NE�SGD�
OQHMS�GD@C
�SHMX�OTLOR�ENQBD�SGD� HMJ�
NTS�NE�SGD� MNYYKDR�@S�GHFG� RODDC
�
OQNCTBHMF�O@SSDQMR�NE�CNSR�

"�LNQD� QDBDMS�CDUDKNOLDMS� HM�
SGD� HMJIDS�EHDKC� HR�SGD�ATAAKDIDS�
OQHMSDQ��5GHR�VNQJR� HM� @�UDQX�RHLHK@Q�
V@X
� ATS�HMRSD@C�NE�OTLOHMF�NTS�SGD�
HMJ
� SHMX�GD@SDQR�VHSGHM�SGD�MNYYKDR�
GD@S�HS�TO��5GD�@HQ�ATAAKDR�OQNCTBDC�
SGDM� CHROK@BD�SGD� HMJ
� ENQBHMF� HS�NTS�NE�
SGD� MNYYKD�� #TAAKDIDS�OQHMSDQR�B@M�
TRD�DUDM� RL@KKDQ�MNYYKDR�SG@M� @M�
HMJIDS
� SGDQDENQD� OQNCTBHMF�DUDM�
ADSSDQ� QDRTKSR�

1ROS�� *MJIDSR�G@UD�CQNOODC� HM� OQHBD�
RTARS@MSH@KKX
�RN�SGDX�@QD� MNV�@�
RDQHNTR�SGQD@S�SN����OHM� @MC� DUDM�
RNLD�LNQD�DWODMRHUD���OHM�CNS

#UFFER�� �#DB@TRD�SGD�"LHF@� HR
B@O@AKD�NE�RDMCHMF�HMENQL@SHNM�SN�
@� OQHMSDQ�@� KNS�E@RSDQ�SG@M� HS�B@M�
@BST@KKX�OQHMS�SG@S� HMENQL@SHNM
� @�
OQHMSDQ�ATEEDQ�@BSR� @R�@�SDLONQ@QX�
RSNQD�ENQ�TMOQHMSDC� HMENQL@SHNM��"�
OQHMS�ATEEDQ�@KKNVR�SGD�"LHF@�SN�
VNQJ�@S�ETKK� RODDC�VHSGNTS�G@UHMF�
SN�V@HS�ENQ�SGD�OQHMSDQ�SN�B@SBG� TO�
VHSG� HS�� *M�FDMDQ@K
�SGD� K@QFDQ�SGD�
OQHMS�ATEEDQ
� SGD�ADSSDQ��.NRS�CNS�
L@SQHW�OQHMSDQR�G@UD� @�OQHMS�ATEEDQ�
NE�@OOQNWHL@SDKX��,�HM�RHYD�VGHBG�
HR�B@O@AKD�NE�GNKCHMF�NUDQ������
CHEEDQDMS�BG@Q@BSDQR�

$14�� �$14� 	$G@Q@BSDQR�1DQ�4DBNMC
� HR�
@�LDSGNC�NE�HMCHB@SHMF�SGD� RODDC�
NE�@� OQHMSDQ�� *M�FDMDQ@K
�SGD� K@QFDQ�
SGD�$14� Q@SHMF
� SGD�E@RSDQ�SGD�
OQHMSDQ�� .NRS�OQHMSDQ�
L@MTE@BSTQDQR� TRT@KKX�PTNSD�SVN�
$14�Q@SHMFR�� �NMD�ENQ�/-2�LNCD�
@MC�NMD�ENQ�%Q@ES�LNCD�

$ENTRONICS�� �.NRS�OQHMSDQR� TRD�VG@S�
HR� JMNVM�@R�@� iBDMSQNMHBRj�
BNMMDBSNQ�SN�L@SD�SGD�OQHMSDQ

L@SQHW�OQHMSDQR�� #DB@TRD�@M� HMJIDS� HR�
@� MNM�HLO@BS�OQHMSDQ
� HS�HR�@KRN�UDQX�
PTHDS��2T@KHSX� HR� @KRN�UDQX�FNNC�
HMCDDC� 	BDQS@HMKX�@� KNS�ADSSDQ�SG@M� @�
CNS�L@SQHW
� @MC� HR�UDQX�BKNRD�SN� @�
K@RDQ�VGDM� OQHMSHMF�SDWS�� *MJIDSR� @QD�
TRT@KKX�@KRN�@� KNS�E@RSDQ�SG@M� @�CNS�
L@SQHW�QTMMHMF� HM� /-2�LNCD�

$ONS�� *MJIDSR� @QD�PTHSD�DWODMRHUD�SN�
QTM��5GD� HMJ�B@QSQHCFDR�SG@S�SGDX�TRD�
B@M�AD� TRDC� TO�UDQX�PTHBJKX�HMCDDC�
VGDM� OQHMSHMF�ETKK� O@FD�FQ@OGHB�
OQHMSNTSR�� 3DOK@BDLDMS�HMJ�
B@QSQHCFDR�B@M�AD�PTHSD�DWODMRHUD�SNN
� �DRODBH@KKX� HE�XNT�QD� TRHMF�@�BNKNTQ

SNFDSGDQ�VHSG�SGD�BNLOTSDQ�SG@S�HR�
SN�CQHUD� HS��5GD�BDMSQNMHBR�
BNMMDBSNQ� HR� QD@KKX�MNSGHMF�LNQD�
SG@M� @�FKNQHEHDC� O@Q@KKDK� ONQS
� ATS�
XNT� RGNTKC�AD� @V@QD�SG@S�@�
RODBH@K� BDMSQNMHBR�OQHMSDQ� KD@C� HR�
QDPTHQDC�SN�BNMMDBS�@�BDMSQNMHBR�
OQHMSDQ�SN�SGD�"LHF@�R� O@Q@KKDK�
ONQS��5GDRD�@QD�BNLLNMKX�
@U@HK@AKD�ENQ�@ANTS�@�SDMMDQ�

%1*�� �%1*� 	%NSR�1DQ� *MBG
� HR�@
LD@RTQDLDMS�NE�SGD� QDRNKTSHNM�
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�NE�@� OQHMSDQ�� %1*�
Q@SHMFR�CNMjS� QD@KKX�L@JD�@� KNS�NE�
CHEEDQDMBD�SN�SDWS�OQHMSHMF
�ATS�SGDX�
@QD�UDQX�HLONQS@MS�ENQ�OQHMSHMF�
EQNL�CDRJSNO�OTAKHRGHMF�OQNFQ@LR�
ADB@TRD�@� OQHMSDQ�VHSG� @� GHFG� %1*�
Q@SHMF�VHKK� OQNCTBD�BKD@MDQ�@MC�
RG@QODQ�QDRTKSR�

%RAFT�� �%Q@ES� HR� @�RODBH@K� GHFG� RODDC�
OQHMSHMF�LNCD�@U@HK@AKD�NM�CNS�
L@SQHW�@MC� HMJIDS�OQHMSDQR�� *S�VNQJR�
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E@UNTQ�NE�Q@V�OQHMSHMF�RODDC��
"KSGNTFG�CQ@ES�OQHMSNTSR�@QD� MN
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+"3(0/�#645*/(�_* F�YOU�WERE� LUCKY�ENOUGH�TO�
FIND�AN�"MIGA� LURKING�AT�THE�
BOTTOM�OF�YOUR�$HRISTMAS�
STOCKING�AND�YOUiRE�ALSO�NEW�

TO�THIS�MAGAZINE
�WEiD�LIKE�TO�TAKE�
THIS�OPPORTUNITY�TO�WELCOME�YOU�TO�
THE�FASCINATING�AND�VERY�REWARDING�
WORLD�OF�"MIGA�COMPUTING�
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��� h"MIGAi�KEYS��5HESE�TWO�SPECIAL� KEYS�ARE�USED� IN�CONJUNCTION�WITH�OTHER�
KEYS�ON�THE�"MIGA�KEYBOARD�FOR�SELECTING�OPERATIONS�USING�hHOT�KEYi�
COMBINATIONS��'OR�EXAMPLE
� PRESSING�THE� LEFT� h"i� KEY�AND� h/i�WILL�SEND�THE�
CURRENT�FRONT�SCREEN�TO�THE�BACK�

���%ISK�-&%��#OTH�THE�"����AND�THE�"�����ARE�CAPABLE�OF�BEING�FITTED�WITH�
AN�INTERNAL� *%&�HARD�DRIVE��1ROVIDING�YOUR�MACHINE� IS�EQUIPPED�WITH�SUCH�A�
DRIVE
� THIS� -&%�WILL�BE�LIT�WHEN�THE�"MIGA� IS�ACCESSING�THE�HARD�DRIVE�

��� 'LOPPY�-&%��8HEN�THE�"MIGA�ACCESSES�A�DISK�IN� ITS� INTERNAL�DRIVE
�THIS�
-&%�WILL� LIGHT�UP��/EVER�REMOVE�A�DISK�WHEN�THIS�OR�THE�DISK�-&%�ARE� LIT��5HIS�
COULD�DAMAGE�THE�DISK
�THEREFORE� LOSING�THE�INFORMATION�THAT�THE�DISK�HOLDS�

���1OWER�-&%��8HEN�YOUR�"MIGA�IT�TURNED�ON
�THIS�-&%�WILL� REMAIN�
PERMANENTLY�LIT�TO�INDICATE�THAT�THE�MACHINE�IS�POWERED�UP�

��� )ELP��#Y� ITSELF
�THE� h)ELPi� KEY�DOESNiT�ACTUALLY�DO�A�GREAT�DEAL�� )OWEVER
�
SOME�PROGRAMS�WILL�DISPLAY�HELPFUL� INFORMATION�WHEN�THIS�KEY�IS�PRESSED�

��� 'UNCTION�KEYS�� -IKE�THE�)ELP�KEY
�FUNCTION�KEYS�WONiT�ACTUALLY�DO�A�GREAT�
DEAL�UNLESS�THE�PROGRAM�THAT�YOUiRE�RUNNING�MAKES�USE�OF�THEM��.OST�
PROGRAMS�USE�THEM�TO�PROVIDE�AN�EASY�METHOD�OF�SELECTING�COMMON�
OPERATIONS�WITHOUT�HAVING�TO�REMEMBER�COMPLEX�COMMANDS�
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���$OMP��
"NOTHER�FORM�
OF�VIDEO�
OUTPUT� IS�THE�
$0.1
�PORT�� �
THE�"MIGAiS�
VIDEO�DISPLAY�
IN�COMPOSITE�
FORMAT��5HIS�
CAN�BE�FED�
INTO�ANY�
MONITOR
�
TELEVISION�OR�
VIDEO�THAT�
ACCEPTS�A�
COMPOSITE�
SIGNAL�

��� %ISK�DRIVE�� 'OR�SOME�OPERATIONS
�
A�SECOND�DISK�DRIVE� IS� A�DEFINITE�
MUST��5HIS�PORT�WILL� ALLOW�YOU�TO�
CONNECT�UP�TO�THREE�EXTRA�DISK�
DRIVES�TO�THE�"MIGA
�MAKING�MANY�
TASKS�CONSIDERABLY�EASIER�

���4ERIAL��$ONFORMING�TO�THE�
UBIQUITOUS�34����STANDARD
� THE�
"MIGAiS �SERIAL�PORT� IS�USED�TO�
CONNECT�DEVICES�SUCH�AS�MODEMS�
AND�SERIAL�PRINTERS�TO�YOUR�
MACHINE�� %EVELOPERS�HAVE�ALSO�
USED�THIS�PORT�EXTENSIVELY�FOR�.*%*�
INTERFACES
�TOUCH�TABLETS�AND�EVEN�
HOME�ELECTRONICS�KITS�

��� 1ARALLEL�� #Y�FAR�THE�MOST�USEFUL�
CONNECTOR�ON�THE�"MIGA� IS� ITS�
PARALLEL�PORT��"LTHOUGH�DESIGNED�
SPECIFICALLY�FOR�THE�CONNECTION�OF�A�
PARALLEL�PRINTER
�THE�"MIGAiS �
PARALLEL�PORT�CAN�BE�USED�TO�
CONNECT�A�WHOLE�HOST�OF�DIFFERENT�
ADD�ONS
� INCLUDING�SOUND�SAMPLERS
�
VIDEO�DIGITISERS
� HAND�SCANNERS�
AND�EVEN�HARD�DISK�DRIVES�

���"UDIO�CONNECTORS�� *F�YOU�WANT�TO�
REALLY�APPRECIATE�THE�"MIGAiS�
WONDERFUL�SOUND�CAPABILITIES
� THEN�
YOU�SHOULD�CONNECT� IT�TO�A�HI�FI�
THROUGH�THESE�PORTS��5WO�SOUND�
CHANNELS�ARE�AVAILABLE�ON�EACH �
PORT
�GIVING�TRUE�STEREO�SOUND�

���7IDEO��5HE�"MIGAiS �VIDEO�PORT� IS�
USED�TO�CONNECT�AN�3(#�MONITOR�
TO�YOUR�MACHINE�� #ECAUSE�THE�
SCREEN�DISPLAY�IS�TRANSMITTED� IN�
3(#�FORM
�THE�PICTURE�QUALITY�
OBTAINED�FROM�A�MONITOR�IS�
CONSIDERABLY�BETTER�THAN�THE�
RESULTS�THAT�YOUiLL�GET�USING�THE�3'�
.ODULATOR�CONNECTOR�

��� 3'�MODULATOR�� *F�YOU�DONiT�OWN�
AN�3(#�MONITOR
�THEN�THIS�
CONNECTOR�PROVIDES�A�CONVENIENT�
METHOD�OF�DISPLAYING�THE�OUTPUT�
FROM�YOUR�"MIGA��5HE�3'�
.ODULATOR�SOCKET�OUTPUTS�A�
STANDARD�3'�VIDEO�SIGNAL�WHICH�
CAN�BE�CONNECTED�TO�THE� hARIEL� INi�
SOCKET�ON�ANY�TELEVISION�

��� 1OWER��6NDOUBTEDLY�THE�MOST�
IMPORTANT�CONNECTOR�OF�ALL
� YOUR�
"MIGA� IS�PRETTY�USELESS�UNLESS� IT�S�
PLUGGED�IN�HERE�

��� 1$.$*"��.OST�OF�THE�"MIGAiS�
CONNECTORS�ARE�PRETTY�SELF�
EXPLANATORY
�BUT�THIS�ONE�IS�
PROBABLY�NOT�SO�OBVIOUS�� 1$.$*" �
IS�A�FAIRLY�NEW�DEVELOPMENT�THAT�
ALLOWS�THE�"MIGA�TO�USE� INDUSTRY�
STANDARD�1$.$*"�CARDS�� 5HESE�
CREDIT�CARD�SIZED�DEVICES�PROVIDE�A�
METHOD�OF�EXPANDING�THE�"MIGA��
/OT�ONLY�CAN�3".�EXPANSIONS�AND�
MEMORY�CARDS�	A�MEMORY�CARD�
HOLDS� ITS�CONTENTS�EVEN�WHEN�THE�
"MIGA�IS�TURNED�OFF
� BE�USED
� BUT�
THIRD�PARTY�DEVELOPERS�ARE�ALREADY�
HARD�AT�WORK�PRODUCING�ADD�ONS�
SUCH�AS�MODEMS
�SOUND�SAMPLERS
�
HARD�DRIVES�AND�DIGITISERS�THAT�WILL�
CONNECT�TO�THE�"MIGA�VIA�THIS�PORT�

����.OUSE�+OYSTICK��5HE�"MIGA�
INCLUDES�TWO�STANDARD�"TARI�STYLE�
��PIN�JOYSTICK�CONNECTORS
�THE�FIRST�
OF�WHICH�IS�ALSO�USED�TO�CONNECT�A�
MOUSE�CONTROLLER�TO�YOUR�"MIGA�

����+OYSTICK���� *F�YOU�ENJOY�THE�
OCCASIONAL�GAME
�THEN�THIS�PORT�
CAN�BE�USED�TO�CONNECT�ANY�
STANDARD�"TARI�STYLE�DIGITAL�JOYSTICK�
TO�YOUR�"MIGA�
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CNMjS� KDS�SGHR� OTS�XNT�NEE�� �@KSGNTFG�
SGD�4GDKK� @MC� HSR�L@MX�BNLL@MCR�
L@X�RDDL�C@TMSHMF�@S�EHQRS
� HS�
OQNUHCDR�TMO@Q@KKDKDC�BNMSQNK� NUDQ

$OMPARED�TO�8ORKBENCH
�"MIGA%04�
PROVIDES�A�FAR�MORE�DIRECT�METHOD�OF�
PERFORMING�MANY�DISK�OPERATIONS
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HR�JMNVM�@R�@� iRBQHOSj� EHKD��"KSGNTFG�
D@BG� BNLL@MC� HR�@� RDO@Q@SD�
"LHF@%04�BNLL@MC� HM� HSR�NVM� QHFGS
�
SGD�4GDKK� DWDBTSDR�SGD�RBQHOS�@R� HE�HS�
VDQD� QTMMHMF�@� OQNFQ@L�� 4BQHOS�EHKDR�
B@M�AD�UDQX�TRDETK�VGDM�XNT� MDDC�SN�
ODQENQL�@�CHRJ�NODQ@SHNM� HMUNKUHMF�
L@MX�BNLOKDW�RSDOR�� #X�RHLOKX�
FQNTOHMF�SGDRD�RSDOR� HMSN�@�RBQHOS�
EHKD
� SGD�DMSHQD�OQNBDRR�B@M�AD�
@BGHDUDC�AX�SXOHMF�ITRS�@�RHMFKD�
BNLL@MC� HM�SGD�4GDKK�

-NNJ�NTS�ENQ�.@QJ�4LHCCX�R�
"LHF@%04�BNKTLM� HM� DUDQX� HRRTD�NE�
�=971�)8?@@5B�	NM�O@FDR�������NE�
SGHR� HRRTD
� ENQ�HMRS@MBD
��.@QJ� HR�
FDMDQ@KKX�QDF@QCDC�@R�NMD�NE�SGD�SNO�
"LHF@%04�DWODQSR� HM�SGHR�BNTMSQX
�
@MC�DUDQX�LNMSG� GD�CDKUDR�DUDQ�
CDDODQ� HMSN�SGD�LXRSDQHDR�NE�
"LHF@%04�� *E�XNT�V@MS�SN�JMNV�GNV�
XNTQ�"LHF@jR�CHRJ�NODQ@SHMF�RXRSDL�
SHBJR
� SGDM�SGHR� HR�BKD@QKX�SGD�L@M�SN�
KHRSDM�SN�

-&"/&3�"/%�.&"/&3
*E�XNT�SGHMJ�SGD�"LHF@� HR�@KQD@CX�
HLOQDRRHUD
�XNT� @HMjS�RDDM�MNSGHM��
XDS��8HSG� @� KHSSKD�AHS�NE�DWSQ@�
G@QCV@QD
�XNT� B@M�SQ@MRENQL�XNTQ�
"LHF@� HMSN� @� QD@K�LD@M� ODQENQLDQ�
SG@S�VHKK� MNS�NMKX�AD�LNQD�ETM�SN�TRD
�
ATS�LNQD�OQNCTBSHUD�SNN�� )DQDjR�@�
AQHDE�QTM�CNVM�NE�SGD�@CC�NMR�XNT�
L@X�V@MS�SN�BNMRHCDQ�

_ �4ECOND�%RIVE��"RJ�LNRS�"LHF@�
TRDQR�VG@S�SGD�EHQRS�ODQHOGDQ@K�SG@S�
SGDX�ANTFGS�V@R� @MC� BG@MBDR� @QD�
SGDX�KK� R@X�@� RDBNMC�CQHUD�� 'NQ�
NODQ@SHNMR�RTBG� @R�BNOXHMF�CHRJR�
@MC� @BBDRRHMF�SGD�"LHF@�R� ONVDQETK�
"LHF@%04�4GDKK
� @�RDBNMC�CQHUD� HRMjS�
@� KTWTQX�� �HS�R�@M� @ARNKTSD�MDBDRRHSX��
:NT�L@X�EHMC�SG@S�RNLD�OQNFQ@LR�
BNLD�NM�LNQD�SG@M�NMD�CHRJ�SNN�� �

VHSG� @�RDBNMC�
CQHUD� @SS@BGDC�SN�
XNTQ�L@BGHMD
�
XNTjKK� EHMC�TRHMF�
SG@S�OQNFQ@L�
BNMRHCDQ@AKX�
D@RHDQ�ADB@TRD�
XNT�VNMjS�G@UD�
SN� JDDO
RV@OOHMF�CHRJR�
VGHKD� HSjR�
QTMMHMF�

_ �3".� &XPANSION�� *E�XNTjUD�
TOFQ@CDC�SN�SGD�"LHF@�EQNL�@M���AHS�
L@BGHMD
� �.A�NE�3".�L@X�RNTMC

�" !��� 
*F�THEREiS�A�PARTICULAR�ASPECT�OF�THE�
"MIGAiS �8ORKBENCH�THAT�DOESNiT�
QUITE�APPEAL�TO�YOU
�THEN�YOU�CAN�
CHANGE� IT�TO�SUIT�YOUR�OWN�PERSONAL�
PREFERENCES��5AKE�THE�8ORKBENCH�
COLOUR�PALETTE
� FOR�EXAMPLE�� �
$OMMODORE�KNOWS�THAT�GREY�ON�
BLACK
�WHITE�AND�BLUE�MAY�NOT�BE�
EVERYBODYiS �CUP�OF�TEA
� SO�A�PALETTE�
TOOL� IS�PROVIDED�THAT�ALLOWS�YOU�TO�
PERMANENTLY�CHANGE�THE�SCREEN�
PALETTE��	8ELL
� UNTIL�YOU�DECIDE�TO�
CHANGE�IT�AGAIN
�THAT� IS�


5GD�JDX�SN�SGHR�BTRSNLHRHMF�ONVDQ�
HR�SGD�"LHF@�1QDEDQDMBDR�RXRSDL
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HEGA�=� HKP�
 �>QP�� >AHEARA�IA�� EP�=EJeP��
2DAOA�@=UO�� =� �+>�I=?DEJA� EO�>=NAHU�
=@AMQ=PA�BKN�NQJJEJC�=JUPDEJC�KPDAN�
PD=J�PDA�OEILHAOP�KB�=LLHE?=PEKJO�� 'B�
UKQ�S=JP�PK�CAP�EJRKHRA@� EJ�=JU�BKNI�
KB�OANEKQO�CN=LDE?O��RE@AK�KN�"2.�
SKNG��PDAJ�ATPN=�0�+�SEHH�@ABEJEPAHU�
>A�JAA@A@�� &KS�IQ?D�UKQ�BEP�
@ALAJ@O�AJPENAHU�QLKJ�UKQN�KSJ�
>Q@CAP�
 �EB�UKQ�?=J�=BBKN@� EP�PDKQCD�� =�
PKP=H� KB��+>�KB�0�+� EO�CAJAN=HHU�
NAC=N@A@�=O�?KIBKNP=>HA�

^ � )@QC�%QHUD����D=N@�@NERA� EO�PDA�
JATP� HKCE?=H� OPAL�QL�BNKI�PDA�OA?KJ@�
@NERA�PD=P�SA�IAJPEKJA@�A=NHEAN�� "QA�
PK� EPO�OLAA@�=J@�RANU�DECD�OPKN=CA�
?=L=?EPU��ARAJ�PDA�OI=HHAOP������
D=N@�@NERA�?=J�OPKNA�QL�PK�PSAJPU�
@EOGOe�SKNPD� KB�EJBKNI=PEKJ�	�� =�D=N@�
@NERA�SEHH�CERA�UKQ�=HIKOP�EJOP=JP�
=??AOO�PK�=HH�UKQN�LNKCN=IO�=J@�@=P=�
BEHAO��-J?A�UKQeRA�QOA@� =�D=N@�@EOG
�
>=OA@��IEC=��UKQeHH� JARAN�S=JP�PK�
PKQ?D� BHKLLEAO�=C=EJ�

&=N@�@NERAO�?KIA� EJ�=�@ERANOA�
N=JCA�KB�@EBBANAJP�OEVAO�� "KJeP�
=QPKI=PE?=HHU�=OOQIA�PD=P�=���+>�
D=N@� @NERA�SEHH� >A�OQEP=>HA���HPDKQCD� EP�
I=U�OAAI� H=NCA�=P�BENOP��UKQ�@� >A�
OQNLNEOA@�FQOP�DKS�MQE?GHU�PDEO�?=J�BEHH�
QL�SEPD��+9AEK�LE?PQNAO�� OKQJ@�
O=ILHAO�� =LLHE?=PEKJ�LNKCN=IO�=J@�
PDA� HEGA��+KNA�PD=J� ���+>� EO�
LKOOE>HU�=� HEPPHA�ATPN=R=C=JP�� >QP�
UKQe@�LKOOE>HU�HERA�PK� NACNAP�>QUEJC�
=JUPDEJC�OI=HHAN�PD=J���+>�

^ �1QHMSDQ�� 'B�UKQ�@� HEGA�PK� GAAL�=�
LANI=JAJP�NA?KN@�KB�UKQN�SKNG�� PDAJ�
=�LNEJPAN�EO�=�IQOP��2DA�LNEJPAN�EO�PDA�
OKNP�KB�@ARE?A�PD=P�?=J�BEJ@� =�QOA� EJ�
RENPQ=HHU�ARANU�=LLHE?=PEKJ�KB�PDA�
�IEC=�PD=P�UKQ�@=NA�PK�IAJPEKJ��
5DAPDAN�UKQeNA�=�
LNKCN=IIAN��
IQOE?E=J�� =NPEOP�
KN�SNEPAN�� =� LNEJPAN�
EO�>KQJ@�PK�LNKRA�
=�CK@OAJ@�

.�%#(!��)(.,)&
-JA�KB�PDA�IKOP�B=O?EJ=PEJC�=J@�
NAS=N@EJC�=OLA?PO�KB�KSJEJC�=�
?KILQPAN� EO� LNKCN=IIEJC�EP�UKQNOAHB��
'J�PDA�?=OA�KB�PDA��IEC=��
LNKCN=IIEJC�?=J�>A�ARAJ�IKNA
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^ �3(#�.NMHSNQ�
5DEHA� NQJJEJC�=J�
�IEC=�PDNKQCD�=�
PAHAREOEKJ� EO�BEJA�
BKN�C=IAO��UKQ�
NA=HHU�@K� JAA@�=J�
0% �IKJEPKN�EB�
UKQ� EJPAJ@�QOEJC�UKQN��IEC=�=P�=HH�
OANEKQOHU�� 0% �IKJEPKNO�LNKRE@A�B=N�
>APPAN�LE?PQNA�MQ=HEPU�PD=J�=�
?KJRAJPEKJ=H�24�� AJ=>HEJC�UKQ�PK�
I=GA�KQP�PDA�OI=HHAOP�KJ
O?NAAJ�PATP�
SEPD�A=OA�

^ �"BBDKDQ@SNQ��2DA��IEC=eO�=� LNAPPU�
OSEBP�?D=N=?PAN�� >QP�EP�?=J�>A�I=@A�
IQ?D� B=OPAN�>U�BEPPEJC�=�LNK?AOOKN�
=??AHAN=PKN�� .NK?AOOKN�=??AHAN=PKNO�
?KIA� EJ�=�R=NEAPU�KB�@EBBANAJP�BH=RKQNO�
N=JCEJC�BNKI�>=OE?�������?=N@O��
NECDP�QL�PK�LNK?AOOKN�?=N@O�>=OA@�
=NKQJ@�PDA�O=IA�LNK?AOOKN�PD=P�
UKQeHH� BEJ@� EJ� PDA�������� PDA� DECD

OLAA@�+KPKNKH=�������

<;=ENL;=EM
� FIIECHA� @I L�
JIMMC<F?� @ILE� IJNCIHM�

�(*.�+IF>=JJAFE9C�� �OQNA@AKX�SGD�
LNRS�ONVDQETK�"LHF@�OQNFQ@LLHMF�
K@MFT@FD�HM�SGD�VNQKC 

NAS=N@EJC�OEILHU�>A?=QOA�KB�PDA�
�IEC=eO� EILNAOOERA� D=N@S=NA�=J@�
SD=P�PD=P�D=N@S=NA�I=GAO�LKOOE>HA��
3HPN=
B=OP�O?NKHHEJC�� OLNEPAO�=J@�IQOE?�
=NA�=HH�SEPDEJ� PDA� NA=?D�KB�PDA�SKQH@
�
>A�LNKCN=IIAN�� LNKRE@EJC�KB�?KQNOA�
PD=P�UKQeNA�AMQELLA@�SEPD�PDA� NECDP�
LNKCN=IIEJC�PKKHO�

2DANAeO�=�SDKHA� N=JCA�KB�
@EBBANAJP�LNKCN=IIEJC� H=JCQ=CAO�
=R=EH=>HA�BKN�PDA��IEC=��SDE?D� =NA�
OQEP=>HA�BKN�>KPD� JAS�=J@�=@R=J?A@�
QOANO��  QP�>U�B=N�PDA�>AOP�
EJPNK@Q?PEKJ�PK��IEC=�LNKCN=IIEJC� EO

 9JP��(*.��BNKI� #QNKLNAOO	�� =�RANU�
LKSANBQH� �1'!
HEGA� H=JCQ=CA�PD=P�SEHH�
=HHKS�ARAJ�PDA�CNAAJAOP�KB�>ACEJJANO�
PK�P=GA�=@R=JP=CA�KB�PDA��IEC=�O�
LKSANBQH�CN=LDE?O�=J@�OKQJ@�
D=N@S=NA�SEPDEJ�PDAEN�KSJ�LNKCN=IO��
2DA� 9JP��(*.�I=JQ=H� EO�SNEPPAJ� EJ�
=�PQPKNE=H� BKNI=P�� OK�UKQ�@KJ�P�ARAJ�
JAA@�PK�>QU�=�>KKG�KJ�LNKCN=IIEJC�
PK� HA=NJ�PDA� H=JCQ=CA�

5DAJ�UKQ�BAAH�?KIBKNP=>HA�SEPD�
 9JP��(*.�LNKCN=IIEJC��UKQ�?=J�
PDAJ�IKRA�QL�PK�PDA�IKNA�=@R=J?A@�
RANOEKJ�KB��(*.���(*.�
+IF>=JJAFE9C
��(*.�+IF�QOAO�PDA�
O=IA�A=OU
PK
QOA�#JCHEOD
HEGA�
?KII=J@�OAP�=O� EPO� HEPPHA�>NKPDAN�� >QP�
KBBANO�QJNER=HHA@�LNKCN=IIEJC�LKSAN�
PD=P�SEHH�=HHKS�UKQ� PK� D=NJAOO�UKQN�
�IEC=eO�D=N@S=NA�� 3HPN=
B=OP�
O?NKHHEJC�� OLNEPAO�=J@� EJPANNQLP
@NERAJ�
IQOE?�=NA�KJHU�=�OI=HH� OAHA?PEKJ�KB�
PDA�B=?EHEPEAO�KBBANA@� >U�PDEO�IKQH@
�
>NA=GEJC�H=JCQ=CA�

#RANU�IKJPD�SA�@A@E?=PA�=�SDKHA�
OA?PEKJ� KB�PDA�I=C=VEJA�PK��(*.�
LNKCN=IIEJC��!KILKOA@�=J@�
?KILEHA@� >U�IU�CKK@�OAHB�� PDA�=LPHU
�
J=IA@��(*.��;KAFE�?KHQIJ�?KRANO�
I=JU�@EBBANAJP�=OLA?PO�KB�
LNKCN=IIEJC�� N=JCEJC�BNKI�PDA�
BQJ@=IAJP=HO�KB�LNKCN=IIEJC�PK�
OKIA�MQEPA�=@R=J?A@�PKLE?O�PD=P�SEHH�
PA=?D�UKQ�=HH�UKQ�JAA@�PK�GJKS�PK�
SNEPA�PKL
JKP?D�C=IAO� EJ��(*.�
 �1'!�� '� HKKG�BKNS=N@�PK�OAAEJC�UKQ�
PDANA�OKKJ�
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LKEJPAN�IKRAO�=?NKOO�PDA�O?NAAJ�� PDA�
I=TEIQI� HAJCPD�KB�PEIA�>APSAAJ�
IKQOA�?HE?GO�BKN�=� d@KQ>HA�?HE?Ge�
OAHA?PEKJ�PK�>A�=??ALPA@�� =J@�PDA�GAU�
NALA=P�OLAA@�

^ � *$NMSQNK���O�SA�@EO?QOOA@�A=NHEAN��
OKIA�5KNG>AJ?D�ARAJPO�?=J�>A�
LANBKNIA@�SEPDKQP�D=REJC�PK�OAHA?P�
PDAI�BNKI�=�LQHH
@KSJ�IAJQ�KN� E?KJ�
QOEJC� dDKP�GAUOe ��2DA� '!KJPNKH�QPEHEPU�
=HHKSO�UKQ�PK�OLA?EBU�GAU�
?KI>EJ=PEKJO�BKN�O?NAAJ�OS=LLEJC�
=J@�C=@CAP�OAHA?PEKJ�

^ �1@KDSSD�� 'B�PDA�5KNG>AJ?DeO�>H=?G��
SDEPA�=J@�>HQA�KJ�CNAU�?KHKQN�L=HAPPA�
@KAOJeP �EJOLENA�UKQ�� PDAJ�?D=JCA�
PDAI�PK�UKQN�KSJ� LANOKJ=H�?DKE?A�
QOEJC�PDEO� QPEHEPU���HH� PDA�?KHKQNO�?=J�
>A�OAHA?PA@�BNKI�PDA��IEC=�O�BQHH�
�����KN������IEHHEKJ� �BKN�������
KSJANO	�?KHKQN�L=HAPPA�

^ �8#1@SSDQM��2DA�5 .=PPANJ�QPEHEPU�
AJ=>HAO�UKQ�PK�@AOECJ� =� NACQH=N�
L=PPANJ�SDE?D�?=J�>A�QOA@� =O�=�
>=?G@NKL�KJ�PDA�5KNG>AJ?D�O?NAAJ�
>ADEJ@�=HH� PDA�R=NEKQO�@EOG� E?KJO� =J@�
SEJ@KSO��2DA�5 .=PPANJ�PKKH�
LNKRE@AO�=�OAHA?PEKJ� KB�@AB=QHP

L=PPANJO�� >QP�UKQ�?=J�
=HOK�@AOECJ�UKQN�KSJ�
QOEJC��+9AEK�7AB=�
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^ �4BQDDMLNCD��2DA�5KNG>AJ?D�?=J�
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*N�THESE�DAYS�OF�4UPER�.ARIO�
#ROTHERS�AND�BRIGHT�BLUE�HEDGEHOGS�
CALLED�4ONIC
�THE�"MIGA�CAN�STILL�
HOLD�ITS�HEAD� UP�HIGH�WITH�THE�
GAMING�ELITE��"LTHOUGH� YOUiLL�HARDLY�
EVER�SEE�GAMES�MENTIONED�AT�ALL� IN�
�=971�)8?@@5B	�WE�DONiT�
NECESSARILY�BELIEVE�THAT�PLAYING�
GAMES�IS�A�BAD�THING�� �WE�JUST�THINK�
THAT�THEREiS�FAR�MORE�TO�OWNING�AN�
"MIGA�THAN�WIELDING�A�JOYSTICK�

%NMjS�ENQFDS�SG@S�HE�SGD�LNQD�
RDQHNTR�@RODBSR�NE�SGD�"LHF@�
HMSDQDRS�XNT
�SGDM��;860�&7=>>4@�HR�
SGD�L@F@YHMD�SN� QD@C�� /N�NSGDQ�
L@F@YHMD�NM�SGD�L@QJDS�G@R�SGD� HM`
CDOSG�STSNQH@KR
� QDUHDVR�@MC�ED@STQDR�
SG@S�VD�NEEDQ��8G@SjR�LNQD
� XNT�KK�
MDUDQ�EHMC� O@FDR�NE�F@LD� QDUHDVR�
BKTSSDQHMF�TO�UHS@K� O@FDR�NE�SGD�
L@F@YHMD���;860�&7=>>4@�HR� �����
RDQHNTR� @ANTS�XNTQ�"LHF@�

(3"1)*$�%&4*(/4
8HSG� RTBG� ONVDQETK�FQ@OGHBR�BGHOR� @S�
XNTQ�CHRONR@K
� HS�R� MNS�RTQOQHRHMF�SG@S�
SGD�"LHF@� KD@CR�SGD�EHDKC� HM�BNLOTSDQ�
FQ@OGHBR�� )NVDUDQ
� BNLOTSDQ�
FQ@OGHBR� HR�@�UDQX�AQN@C�SDQL�� �SGD�
"LHF@�R�B@O@AHKHSHDR�@QD� RN�VHCD��
Q@MFHMF�SG@S�XNT�B@M�TRD�SGDL�ENQ�@�
VGNKD� GNRS�NE�FQ@OGHB�QDK@SDC�
@OOKHB@SHNMR��5GDRD� Q@MFD�EQNL�
RSQ@HFGS�OHWDK� O@HMSHMF�HM��#08<B	� SN�
CHFHSHRHMF
� RNKHC�LNCDKKHMF
� Q@X

"LHF@R�RNKC���#08<B�HR�@�VNMCDQETK�
OQNFQ@L�SG@S�STQMR�XNTQ�"LHF@�
RBQDDM� HMSN�@�RNQS�NE�BNLOTSDQHRDC�
D@RDK�� 6RHMF��#08<B�@MC�XNTQ�
"LHF@jR�LNTRD
�XNT�B@M�O@HMS�
OHBSTQDR�TRHMF�SGD�"LHF@jR�ETKK� Q@MFD�
NE�RBQDDM�LNCDR�@MC�BNKNTQ�O@KDSSDR��
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5HATiS�THE�TASK�WE�HAVE�SET�OURSELVES�IN�GIVING�YOU�THE�BEST�
POSSIBLE�SUPPORT�FOR�YOUR�"MIGA��8E�ARE�CONFIDENT�THAT�OUR�EXPERTS�
CAN�COPE�WITH�ANY�TECHNICAL�QUESTIONS�YOU�CAN�THROW�AT�THEM�� *F�
THEY�DONiT�ALREADY�KNOW�THE�ANSWER�TO�YOUR�PROBLEM
�THEY�WILL�FIND�IT�
OUT�FOR�YOU�

8E�ARE�PREPARED�TO�DEAL�WITH�ANY�PROBLEM�YOU�HAVE�WITH�THE�
"MIGA
�FROM�GENERAL�ENQUIRIES�ABOUT�"MIGA%04�OR�8ORKBENCH
�
THROUGH�QUESTIONS�ABOUT�SPECIFIC�PIECES�OF�SOFTWARE�AND�HARDWARE
�
TO�ADVICE�ON�WHAT�YOU�NEED�TO�BUY�TO�DO�A�PARTICULAR�TASK�� *F�ITiS�TO�
DO�WITH�THE�"MIGA
�WE�WILL�HELP�OUT��8HAT�WE�CANNOT�DO�IS�OFFER�THIS�
SERVICE�OVER�THE�TELEPHONE�� �DO�NOT�PHONE�US�WITH�YOUR�ENQUIRIES
�
BUT�WRITE�TO�US�AT�THE�ADDRESS�BELOW�

8E�ALSO�CANNOT�ENTER�INTO�PERSONAL�CORRESPONDENCE�� �ALL�
ENQUIRIES�WILL�BE�DEALT�WITH�IN�THE�PAGES�OF�THE�MAGAZINE��5HIS�DOES�
MEAN�A�BIT�OF�A�DELAY�IN�SOLVING�YOUR�PROBLEM
�BUT�YOUiLL�JUST�HAVE�TO�
BE�A�LITTLE�PATIENT�AND�WAIT�FOR�IT�TO�APPEAR�IN�PRINT��:OU�WONiT�GET�A�
PERSONAL�REPLY�EVEN�IF�YOU�ENCLOSE�AN�4"&�WITH�YOUR�LETTER
�SO�PLEASE�
DON�T�BOTHER�

4END�YOUR�QUESTION�ON�THE�FORM�BELOW�TO��"MIGA�"NSWERS
��=971�

)8?@@5B	�#EAUFORD�$OURT
����.ONMOUTH�4TREET
� #ATH�#"��#8�
5HE�"MIGA�"NSWERS�PANEL�CONSISTS�OF�OUR�CONSULTANT�EDITORS

" . *( " � � 8 & � " 3 & � ) &3 & � 50 � 4b -7 H� * E
.ARK�4MIDDY�AND�+EFF�8ALKER�� �AND
�OF�COURSE
�OUR�EDITOR�$LIFF�
3AMSHAW��8E�WILL�ALSO�BE�CALLING�ON�THE�SERVICES�OF�ALL�OUR�OTHER�
CONTRIBUTORS
�SO�YOU�WONiT�BE�ABLE�TO�CATCH�US�NAPPING�� �WHATEVER�
THE�SUBJECT�OF�YOUR�QUERY�

&ACH�PANELLIST�WILL�BE�DEALING�WITH�QUERIES�IN�THEIR�OWN�SPECIALIST�
AREA	S
� SO�IT�WOULD�HELP�US�GREATLY�IF
�WHEN�WRITING
�YOU�LABEL�YOUR�
QUERY�ENVELOPE�WITH�THE�NAME�OF�THE�EXPERT�WHO�CAN�SOLVE�YOUR�
PARTICULAR�PROBLEM�

#ELOW�IS�A�LIST�OF�AREAS�OF�EXPERTISE�� *TiS�A�LIST�THAT�WE�WILL�ADD�TO�
AND�UPDATE�EVERY�MONTH
�SO�YOU�WILL�KNOW�WHO�TO�WRITE�TO�ABOUT�ANY�
SUBJECTS�NOT�MENTIONED�HERE�

�1BI�-89D5<5I�
 � 7IDEO
&1E<�%F5B11�
 � 1ROGRAMMING
�MUSIC
*?2I�)9=@C?>�
 � 1ROGRAMMING
�HARDWARE
 566�- 1<;5B
 � %ESKTOP�PUBLISHING
�PROGRAMMING
#1B;�)=944I�� � "MIGA%04
�BUSINESS
�$%57
�HARDWARE�PROJECTS
�

HARD�AND�FLOPPY�DISK�DRIVES
 1C?>��?<2?B>�� � 1UBLIC�%OMAIN
�".04
 ?<I?>�(1<@8�� � 1ROGRAMMING
�HARDWARE
�$%57
�<966�(1=C81G�
 � "LL�THE�OTHER�BITS�AND�PIECES

* E�XNT�RDMC� HM� @�PTDRSHNM� ENQ�SGD�"LHF@�"MRVDQR�DWODQSR
� OKD@RD�EHKK�
HM� @MC� HMBKTCD�SGD�ENQL�ADKNV�	NQ�@�OGNSNBNOX�HE�XNT�CNM�S�V@MS�SN�
BTS�TO�XNTQ�L@F@YHMD
��"MC�OKD@RD� @KRN�L@JD�RTQD�SG@S�XNT� HMBKTCD�
@KK�SGD� QDKDU@MS�CDS@HKR�� �UDQRHNM�MTLADQR�NE�RNESV@QD�@MC�RN�NM�� �

RN�SG@S�VD�G@UD�SGD� ADRS�BG@MBD�NE�GDKOHMF�XNT�� 4DMC�XNTQ�ENQL� @MC�
PTDRSHNM�SN�� "LHF@�"MRVDQR
��=971�)8?@@5B	� ���.NMLNTSG�4SQDDS
� #@SG�
#"���#8�� 4NQQX
� ATS�VD�B@MMNS�ODQRNM@KKX� QDOKX�SN�@MX�PTDRSHNMR�� �DUDM�
HE�XNT� HMBKTCD� @M� 4"&�

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

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

"DDRESS�

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

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

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

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

:OUR�MACHINE�

"���� j � "����1LUS� j � "���� j � "����� j � "����� j �

"����� j � "����� 2 � "����� j � "����� +

"PPROXIMATE�AGE�OF�MACHINE�� @@@@@@@

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


����2 � ����j � ��X�j

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


����j � ����j � ��� �� �2 � ��X�j � ���� � + �
1$#� REVISION� 	IF�KNOWN
�� %O�NOT�TAKE�YOUR�MACHINE�APART�JUST�TO� LOOK�

FOR�THIS�� @@@@@@@@@@@@@@@@@

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

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

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

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

&XTRA�DRIVE����	� ��g�� �� � g
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8ELCOME�ONCE�MORE�TO��=971��>CG5BC	�THE�
SECTION�OF�THE�MAGAZINE�WHERE�WE�ENDEAVOUR�TO�
STRAIGHTEN�OUT�YOUR�HASSLES�WITH�THAT�WONDERFUL�
BUT�OCCASIONALLY�STUBBORN�MACHINE
�THE�"MIGA��
&VERY�MONTH�WE�DEVOTE�MORE�SPACE�AND�APPLY�
MORE�RESOURCES�THAN�ANY�OTHER�"MIGA�MAGAZINE�
TO�SOLVING�YOUR�PROBLEMS��8E� RECEIVE�SOMETHING�
LIKE�����QUERIES�A�WEEK
� SO�THE�SERVICE� IS�
OBVIOUSLY�APPRECIATED�

*T�S�MY�JOB�TO�CO�ORDINATE�THE�WHOLE�THING��
SORTING�THROUGH�THE�QUESTIONS�AND�SENDING�THEM�
OFF�TO�THE� RELEVANT�CHAPPIES�FOR�THE�KIND�OF�IN`
DEPTH� ANSWERS�YOUiVE�COME�TO�EXPECT�� AND�
COMPILING�THEM�*NTO�THE� LOVINGLY�CRAFTED�PAGES�
WHICH�YOU� SEE�BEFORE�YOU�

*� CALL� ON�A�VARIETY�OF�EXPERTISE�TO�MAKE�SURE�
YOU�GET�THE�ANSWERS�YOU�NEED
�WHICH� IS�WHY�
�=971��>CG5BC�IS�SO�SUCCESSFUL��5HERE�S�.ARK�
4MIDDY
� INDUSTRY�GURU
�"MIGA%04�TAMER�AND�
BUSINESS�APPLICATIONS�WIZARD��+EFF�8ALKER


PROBABLY�THE�MOST�KNOWLEDGEABLE�"MIGA�DESKTOP�
PUBLISHER�THERE� IS�� AND�+ASON�)OLBORN
� LONG�TIME�
�#%)�EXPLORER�AND�1%�SAMPLER
� AS�WELL�AS�GOOD�
ALL�ROUNDER�	OR�SHOULD�THAT�BE�ALL� ROUND�GOOD�
GUY 
��AND�5OBY�4IMPSON
� LEAD�PROGRAMMER�FOR�
.ILLENNIUM�AND�ACCELERATOR�EXPERT�

*F�IT iS � A�QUESTION�ABOUT�VIDEO
� *iLL�PASS� IT�ON�
TO�(ARY�8HITEIEY
�OUR�PROFESSIONAL� VIDEOGRAPHER�
FOR�WHOM�THE�WORD� hGENLOCKi�MEANS� hMIXING�
"MIGA�GRAPHICS�WITH�VIDEO�FOR�MAGICAL� RESULTSi�
AND�FOR�WHOM�THE�WORD� hSNIPWIRRALi�MEANS�NOTHING�

1ROGRAMMING�QUERIES�ARE�DEALT�WITH�BY�1AUL�
0VERAA
�WHOiS�NOT�AFRAID�TO�CODE� IN�ANY�
LANGUAGE
�AND�WHO�DOUBLES�AS�A�.*%*�MAESTRO�TO�
SOLVE�YOUR�SEQUENCING�SLIP�UPS�

0UR�HARDWARE�GURU� IS�+OLYON�3ALPH��5HIS�MAN�
KNOWS�JUST�ABOUT�EVERYTHING�ABOUT�DISKS
�BOTH�
HARD�AND�FLOPPY
� AND�WHAT�HE�DOESNiT�KNOW�ABOUT�
MEMORY�HEiS �PROBABLY�FORGOTTEN��$OMMUNICATION�
BREAKDOWNS�ARE�FIXED�UP�BY�%AVE�8INDER�

"LL� IN�ALL
� A�FORMIDABLE�TEAM
� SUPPLEMENTED�
BY�MY�OWN�NOT� INCONSIDERABLE�"MIGA�SUSS�� -ET�S�
FACE� IT
� IF�WE�CANiT�ANSWER�YOUR�QUESTION
� ITiS�
PROBABLY�ONE�OF�THE�.YSTERIES�OF�THE�6NIVERSE�

5HIS�MONTH�SEES�THE�START�OF�OUR�$ODE�$LINIC�
SECTION� 	PAGE���

� IN�WHICH�PROFESSIONAL�
PROGRAMMER�5OBY�4IMPSON�ENDEAVOURS�TO� IRON�
OUT�THE�BUGS� IN�YOUR�PROGRAMS�� )E�KICKS�THE�
SECTION�OFF�WITH�A�LOOK�AT�AN�ASSEMBLY� LANGUAGE�
PROGRAM�INTENDED�TO�OPEN�A�WINDOW�AND� CHANGE�
THE�MOUSE�POINTER�

(ET�THOSE�PROGRAMS� ROLLING�IN�AND
�OF�COURSE
�
1<<�OF�YOUR�"MIGA�PROBLEMS��8E�LL�SORT� iEM�

$HEERS


45"3561�8)"5 
*� HAVE�HAD�MY�"�����
FOR�ABOUT�THREE�
MONTHS�NOW
� BUT�
THERE� IS�ONE�THING�STILL�

PUZZLING�ME��THE�4TARTUP�SEQUENCE��
8HAT�IS� IT � *� KNOW�FROM�THE�TITLE�
THAT�IT� IS�A�SERIES�OF�EVENTS�THAT�
HAPPEN�WHEN�THE�"MIGA� IS�BOOTED�� �
BUT�WHAT�ARE�THESE�EVENTS �8HAT�
WOULD� *� USE� IT�FOR �8HAT�SORT�OF�
THINGS�GO� INTO�MAKING�UP�A�4TARTUP��
SEQUENCE � *�WOULD�BE�GRATEFUL� IF�YOU�
COULD�EXPLAIN�THIS�OR�RUN�AN�ARTICLE�
FOR�BEGINNERS� LIKE�MYSELF�� "LSO
� CAN�
YOU� RECOMMEND�A�BOOK�SUITABLE�FOR�
BEGINNERS� LIKE�MYSELF�

,�4ARGESON�
)ULL

:NT�@QD�PTHSD�BNQQDBS�HM�@RRTLHMF�
SGD�4S@QSTO�RDPTDMBD� HR�@�RDS�NE�
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A
� *E�XNT� OTQBG@RD�@�(71�CQHUD�
VHSG��.A� HMRS@KKDC
�XNTjKK� RSHKK� G@UD�
G@KE�@�LDF@AXSD�NE�$GHO�3".�ATS�
���.A�NE�'@RS�3".�� *S�RDDLR� KHJDKX
�
GNVDUDQ
� SG@S�XNTQ�L@BGHMD� HR�
DPTHOODC�VHSG�SGD� &$4�"FMTR�BGHO�� *E�
SGHR� HR�SGD�B@RD
�SGDM� HS�VNTKC� AD�
ODQEDBSKX�ONRRHAKD�SN�G@UD�SGD�AN@QC�
LNCHEHDC�AX�@�$NLLNCNQD�@OOQNUDC�
RDQUHBD�BDMSQD�SN�FHUD�@�ETKK�LDF@AXSD�
NE�$GHO�3".�

B
�5GDQD�RTQD� HR��8G@S�XNT�MDDC�
HR�@�BNOX�NE�SGD�1%�OQNFQ@L� &GA:<5=�
VQHSSDM�AX�/HB�8HKRNM�� &GA:<5=�VHKK�SDKK�
XNT�DUDQXSGHMF�XNT�MDDC�SN� JMNV�
@ANTS�SGD� HMSDQM@KR�NE�XNTQ�L@BGHMD�
OKTR�@� KNS�LNQD�SG@M�XNTjKK� OQNA@AKX�
DUDQ�MDDC�SN�JMNV�� *SjR�@U@HK@AKD�NM�
'QDC� 'HRG�CHRJ�����VGHBG�B@M�AD�
NAS@HMDC�EQNL�ITRS�@ANTS�DUDQX�1%�
RTOOKHDQ
� @MC� @KRN� @OOD@QDC�NM� K@RS�
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.*%*�1-64 
*� HAVE�HAD�MY�"����

* F O R �SEVEN�MONTHS�AND
HAVE�RECENTLY�
UPGRADED�TO�AN�

"�����1LUS��4INCE� *iVE�KEPT�MY�OLD�
MACHINE� *�WONDERED�WHETHER� IT�
WOULD�BE�POSSIBLE�TO�USE� IT�AS�A�
.*%*� INSTRUMENT�WHEN�MY�"������
IS� RUNNING�PROGRAMS� LIKE�%3D1#���

4IMON�0UZMAN�
6PPER�/ORWOOD�

-ONDON

5GDQD�@QD� OKDMSX�NE�OQNFQ@LR�
HMBKTCHMF�"2B0 ���SG@S�B@M�OK@X�@�
R@LOKDC� RNTMC�UNHBD�VGDM�SGDX�
QDBDHUD�.*%*�C@S@�� "KK�XNT� MDDC�SN�CN�
HR�SN� KHMJ�SGD�SVN�L@BGHMDR�UH@�SVN�
.*%*� HMSDQE@BDR�@MC� @QQ@MFD�ENQ�SGD�
"������SN�RDMC�.*%*�C@S@�SN�SGD�
"����@R�VDKK� @R�OK@XHMF�HSR�NVM�
HMSDQM@K� RNTMCR��&�%

"���� "/:�(00% 
*iM�THINKING�OF�
UPGRADING�MY�"����TO�
ABOUT��.B�� *� ALREADY�
HAVE�A�VERY�OLD�"��� �

UPGRADE�WHICH�IS�BOUND�TO�BE�TOO�
SLOW�TO�USE�AS�$HIP�3".�� *F�*�
UPGRADE�TO�A� 'AT�"GNUS�WOULD� *� BE�
ABLE�TO�USE�THE�MEMORY� IN�THE�NEW�
EXPANSION�AS�MORE�$HIP�3".�OR�
WOULD� *� HAVE�TO�CHANGE�MY�"����TO�
A�MORE�MODERN�CLONE 

1HIL� 1OOLE�
%OWNEND�

#RISTOL

5QX�HS�@MC� RDD�� 4NLD�NKCDQ�"����
BKNMDR�CNMjS�VNQJ�SNN�VDKK� @R�$GHO�
3".
�ATS� *jUD�MNS�G@C�OQNAKDLR�VHSG�
FDMTHMD�$#.�"���R
� DUDM�NKC�NMDR��
*E�XNT�G@UD�OQNAKDLR�VHSG�SGD�
L@BGHMD�BQ@RGHMF�@ESDQ�XNT�G@UD

)"/%0.�3&4&55*/(
.Y�COMPUTER�SEEMS�TO�RESET�ITSELF�AFTER�BEING�ON�FOR�
ANYTHING�FROM�FIVE�MINUTES�TO�FOUR�HOURS����DONiT �GET�ANY�
WARNING�� �THE�SCREEN�TURNS�GREY�AND�IT�REBOOTS�� *� HAVE�
REMOVED�EVERYTHING�AND�CHECKED�MY�DISKS�FOR�VIRUSES�� �BUT�

THEY�ARE�ALL�CLEAN��8HAT�NOW 
1AUL�$HAPMAN
�4TANLEY
�$O� *

&QQL
� HSjR �AQNJDM��5GD�LNRS�KHJDKX�B@TRD�NE�SGHR� HR�@�ONVDQ�FKHSBG�� �HE�SGD�
L@BGHMD� HR�NUDQGD@SHMF�SGD�SHLD�VNTKC�AD�LNQD�BNMRHRSDMS�@MC� HS�VNTKC�
OQNA@AKX�RS@X�NEE�TMSHK� HS�G@C�BNNKDC�CNVM�� *�VHKK�G@Y@QC�@�FTDRR�SG@S�SGD�E@TKS�
HR�@� KNNRD�BNMMDBSHNM�NQ�BQ@BJDC�AN@QC�VGDQD�SGD�146�	1NVDQ�4TOOKX�6MHS
�
OKTF�DMSDQR�SGD�B@RD�� �*jUD�QDO@HQDC� RDUDQ@K�"���R�VHSG�RHLHK@Q�E@TKSR��5QX�
VNAAKHMF�SGD�146� KD@C�@QNTMC�@� KHSSKD�@MC�RDD�HE�SG@S�B@TRDR�SGD�L@BGHMD�SN�
QDRDS��"KRN
�SQX�KD@UHMF�SGD�L@BGHMD�NM
�ATS�TM@SSDMCDC�ENQ�@�BNTOKD�NE�GNTQR��
*E�XNT�ANNS�@�CHRJ�EHQRS
� @MC� QDLNUD� HS�ADENQD�XNT� KD@UD
�XNT�KK�AD�@AKD�SN�RDD�
SE�SGD�L@BGHMD�G@R�QDRDS�� *E�@KS�DKRD�E@HKR
�FDS�SGD�L@BGHMD� RDQUHBDC�AX�@�
$NLLNCNQD�@BBQDCHSDC�CD@KDQ��#)

BNMEHFTQDC�ENQ��.A�BGHO� Q@L
� SGDM�
ATX�@� QDOK@BDLDMS�B@QC�� �SGDXjQD�UDQX�
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A
�8HY�DO�
$OMPUGRAPHIC�FONTS�
COME�OUT� BETTER�ON�
BOTH�&B?65CC9?>1<�

&175�AND�&175)DB51=�USING�NON`
1OST4CRIPT�DOT�MATRIX�PRINTERS�THAN�
STANDARD�1OST4CRIPT�FONTS 

B
�)OW�CAN� *� CREATE�A�
1OST4CRIPT�OUTPUT�FILE�FROM�A�
DOCUMENT�MAKING�USE�OF�
$OMPUGRAPHIC�FONTS 

C
�8HY�IS�THE�DATA�TRANSFER�FROM�
THE�"MIGA�TO�ANY�NON�1OST4CRIPT�
PRINTER�SO�TERRIBLY�SLOW � IT�CAN�BE�UP�
TO�FIVE�MINUTES�TRANSFER�TIME�FOR�AN�
"��PAGE�IN� 1AGESTREAM
�EVEN�WITH�A�
������PROCESSOR�

D
� *S�1OWER�$OMPUTINGiS �COLOUR�
HAND�SCANNER�ANY�GOOD 

1ER�4WANTESSON�
6MEA�

4WEDEN

@
�5GD� iGHMSRj� BNMS@HMDC�VHSGHM�SGD�
CDEHMHSHNM�NE�$NLOTFQ@OGHB�SXODE@BDR�
@QD� TRDC�VGDM�NTSOTS�SN�CNS�L@SQHW�
OQHMSDQR
�VGDQD@R�SGD� GHMSR�ENQ�
1NRS4BQHOS�ENMSR�@QD�BQD@SDC�AX�SGD�
1NRS4BQHOS�CDUHBD� HSRDKE
� RN�@QD�MNS�
TRDC�VGDM�NTSOTS�SN�MNM�1NRS4BQHOS�
OQHMSDQR��5GHR�RGNTKC�NMKX�L@JD�@�
CHEEDQDMBD�SN� ONHMS�RHYDR�TMCDQ�@ANTS�
K0OS
� SGNTFG�SGHR�VHKK�CDODMC�NM�SGD�
CDRHFM�NE�SGD�SXODE@BD�

A
� *M�#@=54AA8=<0:�#064�A�0TSOTS�
1NRS4BQHOS�QDPTDRSDQ
� BKHBJ�NM�SGD�
%NVMKN@C@AKD� 'NMSR�ATSSNM�ADENQD�
iOQHMSHMFj� XNTQ�1NRS4BQHOS�EHKD�� 'NQ�SGHR�
SN�VNQJ�SGD�1NRS4BQHOS�ENMS�CDEHMHSHNM�
ENQ�D@BG�ENMS�HM�SGD�CNBTLDMS�
	DWBDOS�SGNRD�ENTMC� HM� RS@MC@QC�
1NRS4BQHOS�CDUHBDR
� MDDCR�SN�AD� HM�
SGD�$('NMSR�14�CHQDBSNQX�� 5GHR�
j �ORENMSj� EHKD�B@M�AD�FDMDQ@SDC�EQNL�
SGD�$NLOTFQ@OGHB�C@S@�AX�SGD�
�@40B4�=<B�OQNFQ@L�SG@S�HR� RTOOKHDC�
VHSG�(NKC�%HRJjR�$NLOTFQ@OGHB�ENMSR�
O@BJR
� NQ�EQNL�SGD�"CNAD�5XOD��

C@S@�AX�SGD� �=<B� 0<064@�OQNFQ@L�
RTOOKHDC�VHSG�#@=54AA8=<0:�#064���
@MC�#@=�@0E���

B
�4HLOKX�ADB@TRD� HS�S@JDR�SGD�
OQNFQ@L�SG@S�KNMF�SN�FDMDQ@SD�SGD�
AHSL@O�SG@S�G@R�SN�AD�RDMS�SN�SGD�
OQHMSDQ
� ENQ�SGD�OQHMSDQ�CDUHBD�SN�O@RR�
@KK�SG@S�C@S@�SN�SGD� OQHMSDQ
� @MC�SGD�
OQHMSDQ�SN� @BST@KKX�OQHMS�SGD�C@S@��"�
������OQNBDRRNQ�VHKK� NMKX�RODDC�TO�
SGD� OQHMSHMF�OQNBDRR�RHFMHEHB@MSKX� HE�
XNT� G@UD�RNLD����AHS�LDLNQX�@R�
VDKK
� ATS�NSGDQVHRD�SGD�RODDC�
HMBQD@RD� HR� MDFKHFHAKD� 	NMKX�@ANTS���`
���ODQ�BDMS�PTHBJDQ
�

C
� *� CNMjS�JMNV�� &UDQX�SHLD� *�
OGNMD� 1NVDQ�$NLOTSHMF�@MC� @RJ�
@ANTS�HS�SGDX�R@X� g3D@CX�HM�SVN�
VDDJRh �� *E�@MC�VGDM� HS� HR�DUDQ�
QDKD@RDC
�VD�VHKK� QDUHDV� HS�� -

."(";*/&�.":)&.
*� HAVE�AN�"����1LUS�
WITH�TWO�DRIVES�AND� *�
WRITE�DISK�MAGAZINES�
CONTAINING�ARTICLES�

AND�PROGRAMS�USING�&CHOS� IN�THE�
4TARTUP�SEQUENCE�AND�"LIASES�SO�
THAT�ONLY�A�NUMBER�HAS�TO�BE�TYPED�
TO� LOAD� A�PROGRAM�� *�WOULD� LIKE�TO�
MAKE�THE�WHOLE�THING�MORE�
PROFESSIONAL
� AND�SO� *�WOULD�
APPRECIATE�YOUR�ANSWERS�TO�THE�
FOLLOWING�QUESTIONS�

A
� )OW�CAN� *� DISPLAY�AN� *''�
PICTURE�AS� A�MENU� 	PREFERABLY� IN�
%04
�AND�ACCESS�THE�PROGRAMS�BY�
PRESSING�FUNCTION�KEYS�	IN� A�SIMILAR�
MANNER�TO�THAT�OF�THE�COVERDISKS�ON�
THE�FRONT�OF�YOUR�SISTER�MAGAZINE
�
�=971�&?G5B��

B
� )OW�DO�*� CREATE�MY�OWN�
4YSTEM�CONFIGURATION�CONTAINING�A�
CUSTOM�POINTER�AND�SCREEN� COLOURS�
FOR�USE�ON�MY�OWN� BOOT�DISKS 

C
� *� AM�THINKING�OF�SAVING�UP�FOR�
THE�1OWER�$OMPUTING�HAND�SCANNER�
AND� *�WOULD� LIKE�TO�KNOW�HOW�THE�
LEVEL� OF�LIGHT�WITHIN�A�PARTICULAR�
ROOM�WILL�EFFECT�THE�QUALITY�OF�SCANS�

%ARREN�,EMP�
-EEDS�

8EST�:ORKSHIRE

@
�"KK�XNT� MDDC� HR�@�1%�OQNFQ@L�
B@KKDC� 06#064A�VGHBG� HR�@U@HK@AKD�
NM� 'QDC�'HRG�CHRJ������ *S�@KKNVR�XNT�
SN�BQD@SD� HMSDQ@BSHUD�LTKSHLDCH@�KHJD�
EQNMS�DMCR�ENQ�CHRJ�L@F@YHMDR�SG@S�
BNLAHMD�FQ@OGHBR�@MC�SDWS�VHSGHM�SGD�
R@LD�RBQDDM�

A
� *E�XNTjQD�BQD@SHMF�@�CHRJ�
L@F@YHMD�SG@S�B@M�@KRN�AD� QTM�NM� @�
����A@RDC�"LHF@
�SGDM�XNT� QD@KKX�
MDDC�SN�FDS�XNTQ�G@MCR�NM� @�BNOX�NE�
SGD� ����#@454@4<24A�OQNFQ@L�	XNTjKK�
EHMC�SGHR�NM� @��#08<B�OQNFQ@L�CHRJ�NQ�
RHLHK@Q
�� 4HLOKX�RDS�TO�SGD�BNKNTQR�
@MC�ONHMSDQ�SG@S�XNT�V@MS
� R@UD�SGD�
RDSSHMFR�NEE�SN�CHRJ�@MC�SGDM�BNOX�SGD�
EHKD�B@KKDC� 4XRSDL�BNMEHFTQ@SHNM� HM�SGD�
%&74�� CHQDBSNQX�@BQNRR� HMSN�SGD�%&74�
CHQDBSNQX�NE�XNTQ�CHRJ�L@F@YHMD�

B
�)@MC�RB@MMDQR�CNMjS�MDDC�
DWSDQM@K� KHFGSHMF�SN�RB@M� @M� HL@FD
�
RN� HSjR�ODQEDBSKX�ONRRHAKD�SN�RB@M� @M�
HL@FD� HM�BNLOKDSD�C@QJMDRR�� )@MC�
RB@MMDQR�OQNCTBD�SGDHQ�NVM�GHFG�
HMSDMRHSX�KHFGS�VGHBG� HR�CHQDBSDC� @S�SGD�
HL@FD�ADHMF�RB@MMDC��  �

3&5*3*/(�#00,
*�WOULD� LIKE�TO�
PROGRAM�THE�"MIGA� IN�
MACHINE�CODE�FOR�
GAMES�AND�HAVE�BEEN�

TRYING�TO�GET�A�COPY�OF�THE�"BACUS�
�=971�)ICD5=C�&B?7B1==5BC��E945�
BUT� IT� IS�OUT�OF�PRINT��"NY� IDEAS�ON�
WHERE� *� CAN�GET�A�COPY 

.ICHAEL�"DDISON�
$ANNOCK�
4TAFFORD

/N
� *jUD�SQHDC�PTHSD�@�EDV�NE�SGD� K@QFDQ�
ANNJ�RTOOKHDQR�VHSGNTS�RTBBDRR�@MC�
SGD�NMKX�NSGDQ�SGHMF�*� B@M� RTFFDRS�HR�
SN�SQX�@�BK@RRHEHDC�@CUDQS
�DHSGDQ�HM�
�;860�&7=>>4@�NQ�NMD�NE�SGD�
L@F@YHMDR�SG@S�RODBH@KHRD� HM� OQHU@SD�
TRDQ�@CR� 	RTBG� @R� 82@=��=;>CB4@�
 0@B���&�%

)"3%�%*4,�3&$07&3:
*� USE�A�%ATAFLYER�4$4*�
*NTERFACE�AND���.B�
2UANTUM�)ARD�%RIVE�
ON�AN�"MIGA������� *N�

A�DISTRACTED�MOMENT�WHILE�TRYING�TO�
INITIALISE�A�DISK�ON�%'0�
� *�
ACCIDENTALLY�DOUBLE�CLICKED�ON�THE�
%)0�� ICON�AND�SAID�YES�TO�FORMAT�
AND�ALMOST�IMMEDIATELY�STOPPED�THE�
INITIALISATION�PROCESS�BY�SWITCHING�
THE�POWER�OFF��5HE�SCREEN�MESSAGE�
AT�THE�TIME�WAS� fVERIFYING� ���g�

5HIS�ACT�SEEMS�TO�HAVE�ERASED�
SOME�OR�ALL�OF�THE�FILES�AND�THE�%)0��
ICON�HAS�DISAPPEARED�FROM�THE�
SCREEN�� *�HAVE�HAD�TO�USE�A�
.OUNTLIST�AND�THE�.OUNT�COMMAND�
TO� RE�IDENTIFY�THE�DRIVE�TO�THE�SYSTEM �
AS�%)0��5HE�CD�DH0�� AND�DIR�DH0��
COMMANDS� RETURN�THE�MESSAGE� f/OT�
A�%04�DISKg��0N�SWITCHING�ON� *�HAVE�
TO�WAIT�WHILE� IT�ATTEMPTS�TO�BOOT�
FROM�THE�HARD�DRIVE�AND�DEFAULTS�TO�
DFL��$AN�YOU� PLEASE� LET�ME�KNOW�OF�
A�SUITABLE�UTILITY
� PREFERABLY�1%

".*("�4)011&3�_ �*446&����_ �'&#36"3:�����
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.X�OQHMSDQ
� SGD�$HSHYDM�
4VHES��
� OQHMSR�VNQCR�
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�ATS�*�@L�
OTYYKDC�@R�SN�GNV�SN�

OQHMS�FQ@OGHBR
�O@QSHBTK@QKX�EQNL�
�=CLO=�+9AEK
� *� G@UD�RSTCHDC�SGD�
L@MT@K�SN�MN�@U@HK��$@M�XNT�OKD@RD�
FHUD�LD�@�RSDO�AX�RSDO�K@XL@MfR�
FTHCD�SN�SGD�OQHMSHMF�NE�FQ@OGHBR 

.DQUXM�-DD�
$@KBNS�
#DQJR

*K=@�PDA�LE?PQNA� EJPK��=CLO=�+9AEK
�
1AHA?P�.NEJP�BNKI�PDA�.E?PQNA�IAJQ��
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BNMSHMTDC�EQNL�O@FD���

���� 3DOD@S�4SDO��� TRHMF� i1@QS�j�
@R�SGD�CDRSHM@SHNM�EHKDM@LD
� @MC�SGD�
ENKKNVHMF�RDS�NE�BNLL@MCR�

���B
���M
��	B�
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/NSD�SGD�U@KTD� HM� SGD�EHQRS� KHMD�
HMBQD@RDR�AX�����D@BG�SHLD�� ,DDO�
NM�CNHMF�SGHR�TMSHK�XNT�G@UD�CHUHCDC�
SGD�NQHFHM@K� EHKD� HMSN�RL@KK� DMNTFG�
RDFLDMSR�SN�VNQJ�VHSG�

*E
� @ESDQ�SQXHMF�@KK� SG@S�XNTjQD�RSHKK�
BNLOKDSDKX�BNMETRDC
�CQNO�LD�@�BNOX�
NE�SGD�NQHFHM@K� EHKD�@MC� @M� 4"&�B�N�
�=971�)8?@@5B�1>4� *jKK� CN� HS�ENQ�XNT
�
@R�RNNM�@R� *� B@M�� #TS�OKD@RD
� CN�SQX�
HS�XNTQRDKE�EHQRS�� �SG@S� HR�SGD�NMKX�V@X�
SN� KD@QM��#)

$*5*;&/�.*''&%
)AVING�VERY�LITTLE�

[ � � � * � TECHNICAL� KNOWLEDGE
�
AND�HAVING�RECENTLY�
BOUGHT�-?B4G?BD8�

��� 
 ��WAS�SOMEWHAT�DISAPPOINTED�
TO� LEARN�THAT� *� COULD�NOT�PRINT�TEXT� IN�
COLOUR�VIA�A�$ITIZEN�4WIFT����PRINTER�

:OUR�EXCELLENT�MAGAZINE� REPORTS�
ON�THE�NEW�8ORKBENCH��
�WHICH�
DOES�DEAL�WITH� COLOURED�TEXT
� AND�AS�
*� HAVE�THE�����VERSION� *�THOUGHT�
UPGRADING�WOULD�BE�THE� IDEAL�
SOLUTION�� 6NTIL� *� SAW�THE�PRICE�

"LL� *� REALLY�WANT�ARE�THE�NEW�
DISKS
� AND� *� AM�ASSUMING�THAT�THE�
30.�AND�$HIP�3".�UPGRADE�WILL�NOT�
BE�NECESSARY�AS� *� ALREADY�HAVE�
���.B��$AN�THESE�DISKS�BE�OBTAINED�
WITHOUT�BUYING�THE�WHOLE�DEAL 

48�8ALDRON�
/EWPORT�

(WENT

5GDQD� HR�@ARNKTSDKX�MN�ONHMS�HM�
TOFQ@CHMF�SN�8NQJADMBG� ��VHSGNTS�
TOFQ@CHMF�SN�,HBJRS@QS���@R�VDKK��
8NQJADMBG� �� QDPTHQDR�,HBJRS@QS����
:NT�B@M�RSHKK�FDS�@V@X�VHSG�ITRS����J�
NE�$GHO�3".
� ATS��.A�HR�ADSSDQ�

#TS�SGHR� HR� MDHSGDQ�GDQD� MNQ�SGDQD�
ADB@TRD�XNTQ�OQNAKDL�G@R�MNSGHMF�@S

@KK� SN�CN�VHSG�UDQRHNMR�NE�8NQJADMBG�
@MC�,HBJRS@QS��0E�BNTQRD�XNT�B@M�
OQHMS�SDWS� HM�BNKNTQ�EQNL� -?B4G?BD8�
���	� OQNUHCHMF�XNTQ�4VHES����G@R�SGD�
BNKNTQ�JHS�EHSSDC� @MC�XNT�G@UD�SGD�
BNQQDBS�OQHMSDQ�CQHUDQ�RDKDBSDC� 	QD@C�
XNTQ�8NQCVNQSG�L@MT@K
�� *� SGHMJ�XNT�
@QD�FDSSHMF�BNMETRDC�VHSG�SGD�E@BS�
SG@S�8NQJADMBG� ��G@R�ATHKS�HM�
RTOONQS�ENQ�RNLDSGHMF�B@KKDC�
$NKNQ'NMSR
�VGHBG� @QD�L@MX�BNKNTQDC�
ENMSR� HMRSD@C�NE�RHMFKD�BNKNTQDC�
NMDR�� #TS�SGHR� G@R�MNSGHMF�SN�CN�VHSG�
@BST@KKX�OQHMSHMF�BNKNTQR�� -

$)0364�0'�"11307"-
*� AM� INTERESTED� IN�
PURCHASING�SOFTWARE�
TO�ENABLE�ME�TO�PLAY�
IN�UP�TO�EIGHT�PART�

CHORAL�MUSIC�WITH� PIANO�
ACCOMPANIMENT
�TO�EDIT
� ADD� LYRICS
�
AND�PRODUCE�A� PRINTED�COPY�TO�
REASONABLY�PROFESSIONAL�STANDARDS��
*iVE�SEEN�AN�"TARI� RUNNING�$?D1D?B�
SOFTWARE�WHICH�SEEMS�TO�DO�WHAT� *�
WANT�� *S�THERE�ANYTHING�SIMILAR�THAT�
*� CAN�USE�ON�MY�"MIGA 

4� )ALL�
#URGESS�)ILL�

8EST�4USSEX

"KSGNTFG�MNS�@R�FNNC� @R�/NS@SNQ�
SGDQD� HR�@� GD@UXVDHFGS�%51�UDQRHNM�NE�
%Q�5jR��?@I9CD�OQNFQ@L�@U@HK@AKD�
VGHBG� HR�CDRHFMDC�ENQ�SGHR�RNQS�NE�
VNQJ�� �?@I9CD��*&�HSRDKE�BNRSR�]����
ATS�SGDQD�@QD� @�BNTOKD�NE�NSGDQ�
BGD@ODQ�UDQRHNMR�NE�SGD� OQNFQ@L�
VGHBG�LHFGS�ITRS�RTHS�XNTQ�MDDCR��5GD�
ADRS�SGHMF�SN�CN� HR�SN�RDD�SGD�
OQNFQ@LR� HM� @BSHNM� @MC� HE�XNT�BNMS@BS�
;NMD� %HRSQHATSHNM�NM�a��������`
�����SN�L@JD�RTHS@AKD�UHRHSHMF�
@QQ@MFDLDMSR
�SGDXjUD�R@HC�SG@S�
SGDXj KK� AD�@AKD�SN�RGNV�XNT�SGD�
OQNFQ@LR� HM� @BSHNM�� &�%

-$%�4$3&&/�4$&/&
*�AM�CONSIDERING�THE�
PURCHASE�OF�AN�"����
TO�ENABLE�ME�TO�
OPERATE�AND� LEARN�

DIFFERENT�TYPES�OF�SOFTWARE� IN�MY�
TRAVELS
� RATHER�THAN�JUST�AT�HOME��
#EFORE� *�PURCHASE�THE�"����THOUGH


+"3(0/� #645*/(� _� +"3(0/� #645*/(
"CCELERATOR�BOARD�� �@�CDUHBD�VGHBG�DHSGDQ�HMBKTCDR�@�BDMSQ@K� OQNBDRRNQ�KHJD�

SGD�"LHF@�R
� NQ�@�LNQD�@CU@MBDC�NMD� HM�SGD�R@LD�Q@MFD
� ATS�NODQ@SHMF�
@S�@�GHFGDQ�RODDC��"M�@BBDKDQ@SNQ�HR�TRDETK�ENQ�B@KBTK@SHNM�HMSDMRHUD�
@OOKHB@SHNMR
� RTBG� @R��%�QDMCDQHMF�

� �@�V@X�NE�RK@UHMF�NMD�UHCDN�RNTQBD�	TRT@KKX�SG@S�OQNCTBDC�AX�@M�
"LHF@
�SN� @MNSGDQ�	ENQ�DW@LOKD�UHCDN�S@OD�NQ�@�B@LBNQCDQ
�HM�NQCDQ�SN�
RXMBGQNMHRD�SGDHQ�RHFM@KR�SN�@KKNV�RS@AKD�VHODR
�LHWDR�@MC�NSGDQ�DEEDBSR�
HMBKTCHMF�NUDQK@X�ADSVDDM�SGD�SVN�RNTQBDR�

4AMPLE�� �@�CHFHS@K�� �BNLOTSDQHRDC�� �QDOQDRDMS@SHNM�NE�@�RNTMC��"�R@LOKD�
B@M�AD�RDMS�SGQNTFG�@�CHFHS@K�SN�@M@KNFTD�BNMUDQSDQ�	SGD�"LHF@�G@R�ENTQ�
NE�SGDRD
�@MC�AD�GD@QC�@R�RNTMC�� %HEEDQDMS�EQDPTDMBHDR�	NQ�OHSBGDR
�NE�
SGD�RNTMC�B@M�AD�NAS@HMDC�AX�U@QXHMF�SGD�RODDC�@S�VGHBG�SGD� R@LOKD� HR�
OK@XDC�A@BJ�

*iD� LIKE�TO�KNOW�WHETHER�
$OMMODORE�PLANS�TO�PRODUCE�A�
VERSION�OF�THE�"����WITH�A�FULL�
COLOUR�FOLD�DOWN�-$%�SCREEN� IN�THE�
VERY�NEAR�FUTURE��"T�THE�MOMENT
� *�
WOULD�HAVE�TO� LUG�A�PORTABLE�
TELEVISION�AROUND�WITH�ME�IF�*� BOUGHT�
THE�EXISTING�"����

3�"NSCOMBE�
#ASINGSTOKE�

)ANTS

$NKNTQ�-$%�RBQDDMR�@QD�RSHKK� UDQX�
DWODMRHUD
�.Q�"MRBNLAD
� RN� HS�
RDDLR�TMKHJDKX�SG@S�@M�"LHF@�
ONQS@AKD�RONQSHMF�@�BNKNTQ�-$%�
RBQDDM�VHKK� AD�@OOD@QHMF�VHSGHM�SGD�
BNLHMF�LNMSGR�� *jL� RTQD�
$NLLNCNQD�CN�OK@M�SN� K@TMBG� @�
ONQS@AKD�"LHF@�DUDMST@KKX
� ATS�ANSG�
SGD�SHLHMF�@MC�SGD�L@BGHMD�R� OQHBHMF�
G@UD�SN�AD� QHFGS�� $NLLNCNQD�R�LNUD�
SNV@QCR�RTQE@BD�LNTMSDC�SDBGMNKNFX�
@MC�SGD�MDV�$.04�A@RDC� i"("j�
BTRSNL�BGHOR�CN�RDDL�SN�RTFFDRS�
SG@S�SGD�BNLO@MX�HR� OQDO@QHMF� HSR�
SDBGMNKNFX�ENQ�D@RX� HMBKTRHNM�VHSGHM� @�
ONQS@AKD�L@BGHMD
� ATS�SG@S�CNDRMjS�
MDBDRR@QHKX�LD@M�SG@S�@�ONQS@AKD�VHKK�
AD� K@TMBGDC�� -HJD�@KK�SGHMFR�
$NLLNCNQD
�VD�LDQD�LHMHNMR�B@M�
NMKX�RHS�A@BJ�@MC�V@HS�VHSG�A@HSDC�
AQD@SG���� �

*/5&3'"$&�5)&�'"$54
*� HAVE�DECIDED�TO�
TAKE�THE�PLUNGE�AND�
BUY�AN�"����
� BUT�
FIRST� *�WOULD� LIKE�TO�

CLARIFY�A�FEW�POINTS�
A
�"LTHOUGH�THE�$16� IS�ONLY�A�

�����
�THE�CHANCES�ARE� *�WOULD� LIKE�
TO�UPGRADE��8OULD� A�NEW�$16�
SIMPLY�FIT� IN�THE�SOCKET
�OR�WOULD�A�
CARD� BE� REQUIRED �"PPROXIMATELY�
HOW�MUCH�WOULD�THIS�COST 

B
� *S�THERE�ANY�POSSIBILITY�OF�
REPLACING�THE� *%&� INTERFACE�WITH�A�
4$4* �)OW�MUCH�FASTER� IS�4$4*� AND�
WOULD�THE�INTERNAL�)%�BE�ABLE�TO�
WORK�WITH� IT 

C
� )OW�COMPATIBLE� IS�"MIGA%OS
��AND�THE�NEW�"("�CHIPSET�WITH�THE�
"������� 

D
�8HEN�A�HIGH�DENSITY�DRIVE�
EVENTUALLY�FILTERS�THROUGH
�WILL� IT�JUST�
BE�A�MATTER�OF�OPENING�THE�CASE�AND�
SWAPPING�DRIVES 

(RAEME�)ERDMAN�
-OW�'ELL�

(ATESHEAD

@
� :NT�B@MMNS�RHLOKX�QDOK@BD�SGD�
������VHSG�@MNSGDQ�$16��.NRS�NE�
SGD�BGHOR�NM�SGD�"�����LNSGDQAN@QC�
@QD�RTQE@BD�LNTMSDC
� @MC� MNS�HM�
RNBJDSR��5GD�������ENTMC� HM�SGD�
"����� HR� @�UDQX�BNLO@BS�UDQRHNM�NE�
SGD�BGHO
� @ANTS�SGD�RHYD�NE�@� ONRS@FD�
RS@LO
� @MC�LNQD�ONVDQETK�BGHOR�
RTBG� @R�SGD�������VNTKC� MNS�G@UD�
SGD�R@LD�OHM� BNMMDBSHNMR�@MC� @QD�
TMKHJDKX�DUDM�SN�AD�SGD� R@LD�RHYD��
'NQSTM@SDKX�SGD�SQ@OCNNQ�ONQS�NM�SGD�
ANSSNL�NE�SGD�"����� HR�DRODBH@KKX

CDRHFMDC�SN�S@JD�OQNBDRRNQ�
DWO@MRHNM�B@QCR��5GDRD�@QD�OK@MMDC�
AX�$NLLNCNQD
� @KSGNTFG�SGDX
� @MC�
SGD� OQHBDR�ENQ�SGDL
� @QD�MNS�XDS�
@U@HK@AKD�� *�VNTKC�FTDRR�SG@S�@�
������VNTKC�AD�MNS�LTBG�LNQD�SG@M�
]�����5GHQC� O@QSX�L@MTE@BSTQDQR�
RTBG� @R�(71�VHKK� OQNA@AKX�AD�
DWSQDLDKX�PTHBJ�NEE�SGD�L@QJ�@R�VDKK�
*�VNTKCMjS�DWODBS�XNTjC�G@UD�SN�V@HS�
KNMFDQ�SG@M�ENTQ�LNMSGR�ENQ�SGD�EHQRS�
B@QCR�SN�RS@QS�@OOD@QHMF�

A
�/N��:NT�BNTKCMjS�RHLOKX�S@JD�
NMD�NTS�@MC� QDOK@BD� HS�VHSG� @MNSGDQ��
*%&�CQHUD� HMSDQE@BDR� @QD�MNS�@R�
@CU@MBDC� @R�4$4*
� @MC� @QD�LTBG�
BGD@ODQ�SN�L@MTE@BSTQD��5GD�B@SBG� HR�
SG@S�SGDX�QDPTHQD�LTBG�LNQD�
OQNBDRRNQ�SHLD� HM�NQCDQ�SN�VNQJ�
4$4*
� NM�SGD�NSGDQ�G@MC
� HR� KHFGSMHMF�
PTHBJ�HE�HLOKDLDMSDC�OQNODQKX�@MC�
QDPTHQDR�UDQX�KHSSKD� HM�SGD�V@X�NE�
OQNBDRRNQ�TR@FD��5GD�B@SBG�VHSG�
4$4*� HR�SG@S�HS
� @MC�SGD�CQHUDR
� @QD�
LNQD�DWODMRHUD�SG@M�SGDHQ�RKNVDQ�
@MC� KDRR�@CU@MBDC� *%&�BNTMSDQO@QSR��
:NT�BNTKC
� GNVDUDQ
� @CC�@�4$4*�
HMSDQE@BD�SN�SGD�"�����@S�@� K@SDQ�
C@SD�@MC�SGDM�EHS�DWSDQM@K� 4$4*� CQHUDR�
HE�XNT�VHRGDC�SN�

B
�7DQX�BNLO@SHAKD�VHSG�
DUDQXSGHMF�DWBDOS�F@LDR��5GD�U@RS�
L@INQHSX�NE�LNCDQM� 	�����NMV@QCR
�
F@LDR�ENQ�SGD�"LHF@�VHKK�VNQJ�VHSG�
SGD�MDV�BGHORDS�@MC�NODQ@SHMF�
RXRSDL��0KCDQ�F@LDR�@QD�LTBG� KDRR�
KHJDKX�SN�VNQJ��"OOKHB@SHNMR�RNESV@QD
�
RTBG� @R�%51
� @QS
�VNQC�OQNBDRRHMF
�
TSHKHSHDR�@MC�RN�ENQSG�@QD�@KLNRS�
FT@Q@MSDDC�SN�VNQJ�� *E�XNT� @QD�
TMRTQD
� S@JD�XNTQ�LNRS�HLONQS@MS�
RNESV@QD�CNVM�SN�@�CD@KDQ�@MC�SQX�HS�
NTS�ADENQD�ATXHMF�

C
�:DR
�VGDM�$NLLNCNQD�L@JD�
SGD�GHFG�CDMRHSX�CQHUDR�@U@HK@AKD�
RDO@Q@SDKX�SGDM�XNT�VHKK� AD�@AKD�SN�
RV@O�SGDL�NUDQ�� *)

4.&"3�$".1"*(/
*� HAVE�A�$OMMODORE�
.14�����"� INKJET�
PRINTER
�WITH�WHICH� *�
USE�THE�)1�����"�

INK�CARTRIDGES�
8HEN�PRINTING�ONTO�LISTING�PAPER�

*� HAVE�TO�WAIT�UP�TO����MINUTES�FOR�
THE�INK�TO�DRY��8HEN� *� USE�
PHOTOCOPIER�PAPER� IT� IS�DRY�ALMOST�
INSTANTLY��$OULD�YOU�PLEASE�TELL�ME� IF�
THERE� IS�A�QUICK�DRYING�INK�CARTRIDGE�
FOR�MY�PRINTER 

"LSO
� CAN� *� USE�THE�SAME�PRINTER�
CABLE� *� USE�ON�THE�"MIGA�WITH�MY�
1$�AND�THE�$OMMODORE�PRINTER 

.�#ARKER�
#RANSHOLME�

&�:ORKS

/N
�XNT�B@MjS�ATX�@�PTHBJ�CQXHMF�HMJ�
B@QSQHCFD�ADB@TRD� HMCHUHCT@K�LNCDKR�
NE�HMJIDS�OQHMSDQR� QDPTHQD�BDQS@HM�
SXODR�NE�HMJ�SN� AD�TRDC�� #TS�XNT�B@M�
ATX�OQNODQ� HMJIDS�O@ODQ
�VGHBG� HR�
BNUDQDC� HM� @�EHMD� K@XDQ�NE�BG@KJ�RN�
SG@S�SGD� HMJ�CQHDR� HMRS@MSKX�TONM

" 0 � ".*("�4)011&3�_ �*446&����_ �'&#36"3:�����



?KJP=?P�SEPD�PDA� L=LAN���JU�CKK@�
OP=PEKJANO�SEHH� >A�=>HA�PK�DAHL�UKQ��
>QP�>A�LNAL=NA@�PK�L=U�MQEPA�=� HKP�
IKNA�PD=J�BKN�KN@EJ=NU�LDKPK?KLEAN�
L=LAN���J@�B=JBKH@� EJGFAP�L=LAN��SD=P�
'� PDEJG�UKQ�IA=J�>U� dHEOPEJCe� L=LAN	�
PAJ@O�PK�?KOP�PSE?A�PDA�LNE?A�KB�?QP�
ODAAP�EJGFAP�L=LAN�

'J�=JOSAN�PK�UKQN�OA?KJ@�
MQAOPEKJ��UAO��%2

 &3#(!�"#!"
*� G@UD�ADDM�HMUNKUDC�
HM�UHCDN�OQNCTBSHNM�ENQ�
@�EDV�XD@QR�NM�@�RDLH�
OQNEDRRHNM@K�A@RHR�@MC�

G@UD�QDBDMSKX�L@CD�SGD�CDBHRHNM�SN�
TOFQ@CD�RTARS@MSH@KKX�SN�@�MDV�
eHMCTRSQH@Kf�4�7)4�DCHS�RTHSD�EQNL�
1@M@RNMHB�� �"(�����@MC�"(�����
L@BGHMDR�VHSG�"("����DCHS�
BNMSQNKKDQ
�.9���OQNCTBSHNM�LHWDQ�
@MC�RTBG�KHJD�

*M�SGD�O@RS� *�G@UD�HMBNQONQ@SDC�
@M�"����1KTR�@MC�(��7$��FDMKNBJ�
HMSN�SGD�RXRSDL�ENQ�B@OSHNMR�@MC�
FQ@OGHBR�@MC� *�VNTKC� KHJD�SN�
BNMSHMTD�TRHMF�@M�"LHF@�HM�SGD�
TOFQ@CDC�DMUHQNMLDMS��8GHBG�Q@HRDR�
SGD�PTDRSHNM�c)NV�E@Q�CN�*�VHRG�SN�
S@JD�SGD�L@BGHMD d� *M�DRRDMBD�*�
VNTKC�KHJD�SN�G@UD�@M�"LHF@�VGHBG�
BNLOKDLDMSR�SGD�B@O@AHKHSHDR�NE�SGD�
MDV�RXRSDL�

5GHR�NAUHNTRKX�LD@MR�HMRS@KKHMF�
DWSQ@�LDLNQX�@MC�@�G@QC�CQHUD��
8NTKC�SGD�"����EQNL�(71�AD�SGD�
NAUHNTR�BGNHBD 

*M�NQCDQ�SN�QTM�RTBG�OQNFQ@LR�@R�
.;9C9�((����HM�BNMITMBSHNM�VHSG�@�
���AHS�FQ@OGHBR�B@QC�RTBG�@R�
0O@K7HRHNM
�ENQ�HMRS@MBD
�GNV�LTBG�
LDLNQX�� �ANSG�'@RS�@MC�$GHO�3".
� �VNTKC�XNT�QDBNLLDMC �*R�SGD�
.DF@$GHO����� �����SGD�VHRDRS�
BGNHBD�GDQD 

*R�HS�SQTD�SN�R@X�SG@S�
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*�WOULD�BE�GRATEFUL� IF�
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ANSWER�THREE�
QUESTIONS
� AS�NO�ONE�

ELSE� *� KNOW�CAN�
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� *� CURRENTLY�HAVE�AN�"������

WITH�A�$4"���������.HZ�CARD�WITH�
�.B�AND����,�4TATIC� ,ICKSTART�
SHADOW�3".
�AND�A�(71�)ARD�3".�
CARD�WITH��.B�3".�AND����.B�
4$4*� HARD�DISK��5HE�QUESTION� IS
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WOULD� *�GAIN�ANY�PERFORMANCE�
BENEFITS� IF�*�WAS�TO�PURCHASE�AN�
"����
� REPLACING�THE�HARD�DRIVE�
WITH�MY�CURRENT�ONE �.ORE�
SPECIFICALLY
� *� HAVE�READ�THAT�THE�
"�����HAS�A�FASTER�4$4*�TRANSFER�
PATH�FROM�THE� INTERFACE�TO� ITS�
MEMORY
�WHICH� IS�QUICKER�THAN�MY�
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� HOW�MUCH�
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THE�HARD�DRIVE�ITSELF�BEING�THE�MOST�
PREDOMINANT�FACTOR �"LSO
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.ANAGER
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IT�� 6P�TO�NOW�*� HAVE�WITHSTOOD�MY�
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�
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IS
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ALTERED� IT��"LSO
�WILL� *� NEED�
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$AN�YOU�PLEASE�TELL�
ME�HOW�TO�GET�MY�
"MIGA�����TO�WORK�IN�
INTERLACE�MODE�FOR�

VIDEO�WORK�WITHOUT�HALVING�THE�
HEIGHT�OF�MY�GRAPHICS�FONTS 

*F�MY�3ENDALE������GENLOCK�IS�
CONNECTED�AND�FED�WITH�AN�EXTERNAL�
PULSE�SIGNAL� 	FOR�EXAMPLE
�FROM�A�
VIDEO� RECORDER�OR�CAMCORDER

�THE�
"MIGA�IMMEDIATELY�GOES� INTO�
INTERLACE�WITHOUT�SHRINKING�MY�
FONTS�� )OWEVER
� ITiS�NOT�ALWAYS�
CONVENIENT�TO�USE�MY�CAMCORDER�OR�
7$3�FOR�THIS�PURPOSE�

6SING��&19>D�����IT� IS�POSSIBLE�TO�
GO�INTO� INTERLACE�AND�THEN�STRETCH�
THE�FONTS�USED� IN�THE�PROGRAM�BACK�
TO�THE�ORIGINAL�SIZE�� �BUT� *�WANT�TO�
USE�PROGRAMS�OTHER�THAN��&19>D�
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EXCITING��#EFORE�YOU�BUY�MAIL�ORDER�
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RECEIVE�THE�PRODUCT�YOU�VE�ORDERED�AND �
THAT�THE�SUPPLIER�WILL�STILL�BE�THERE�IN�THE�
FUTURE
�SHOULD�YOU�NEED�THEM�

"�MAIL�ORDER�PURCHASE�FROM�*/%*�IS�A�
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ITH�A�TURNOVER�APPROACHING�]�� �
MILLION�PER�ANNUM
�WE�HAVE�THE�
RESOURCES�AND�THE�PURCHASING�POWER�TO�
OFFER�YOU�THE�BEST�DEALS
�DELIVER�THEM�
NEXT�DAY �NATIONWIDE�AND�A LW AYS�BE�
ROUND�WHEN�YOU�NEED�US�
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"LL�ORDERS�RECEIVED�BY��PM�.ONDAY�TO�
'RIDAY�ARE �DESPATCHED�TNAT�DAY �FOR�
NEXT�DAY �DELIVERY�USING�OUR�NATIONAL�
CARRIER�e�4ECURICOR��	6,�.AINLAND�ONLY
��
4ATURDAY�DELIVERIES�ARE�AVAILAB LE�AT�A�
SMALL�SURCHARGE��*F�YOU�ARE�OUT�WHEN�
WE�DELIVER�A�CARD�WILL�BE�LEFT�AT�YOUR�
HOME�GIVING�YOU�A�CONTACT�TELEPHONE�
NUMBER�TO�ARRANGE�A �CONVENIENT�RE`
DELIVERY�
%ELIVERY�QUERIES�CAN�BE�RESOLVED�
IMMEDIATELY�USING�OUR�ON�LINE�
COMPUTER�
"LL�ORDERS�ARE�DESPATCHED�ON�A�NEXT

ORDERS�ARE�DESPATCHED�IMMEDIATELY�ON�
HEQUE�CLEARANCE
�USUALLY���WORKING�
LAYS�FROM�RECEIPT��"�DELIVERY�CHARGE�
OF�]� ��� �IS�MADE�PER�ITEM�UNLESS�
OTHERWISE�STATED�
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5HE�*/%*�SALES�TEAM�HAVE�BEEN�TRAINED�
TO�TAKE�YOUR�ORDER�WITH�THE�UTMOST�CARE�
AND�EFFICIENCY��"LL�STOCK�OFFERED�FOR�SALE �
IS�HELD�IN�STOCK
�CENTRALLY�A T�OUR�GROUP�
WAREHOUSE�COMPLEX�AND�IS�AVAILABLE �
FOR�NEXT�DAY �DELIVERY
�DIRECT�TO�YOUR�
HOME�OR�BUSINESS��*F�AT�ANY�TIME�WE�ARE �
OUT�OF�STOCK�VOUR�MONEY�WILL�NOT�BE�
BANKED�UNTIL�THE�PRODUCT�IS�AVAILABLE �
	A�POINT�WORTH�CHECKING�SHOULD�YOU�FEEL�
TEMPTED�TO�PURCHASE�ELSEWHERE
�

(ENERAL�INFORMATION�REGARDING �
PRODUCT�IS�AVAILAB LE �FROM�OUR�SALES�
TEAM 
�HOWEVER�TECHNICAL�SUPPORT�IS�
ALWAYS�ON�HAND�SHOULD�YOU�NEED�
ASSISTANCE�
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5HE� LATEST
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� THE� BEST� HOME� COMPUTE�
AVAILABLE�� ����� MILLION� COLOURS
� SUPERFAST� PROCESSO�
SUPERB� STEREO� SOUND
� LIGHTNING� SPEED� � � THE� ALL� NE=�
"MIGA� ����� HAS� THEM� ALL�� .ARVEL� AT� THE� EASE�WIT�
WHICH� THE� "MIGA� ����� AND� ITS� AMAZING� ���B�
PROCESSING� POWER� DEVOURS� THE� MOST� DEMANDIN�
SOFTWARE��"T�THIS�PRICE�THE�"�����HAS�NO�EQUAL� � � FORG��
THE� REST
� IT�S� DEFINITELY�THE�BEST�
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1ROGRAM�/AME�� SET@A@POINTER�
-ANGUAGE�� ������"SSEMBLY�-ANGUAGE�
1ROBLEM�� 5HE�MOUSE�POINTER�DOES�NOT�CHANGE�WHEN�THE�
USER�CLICKS� IN�THE�OPENED�WINDOW�
"UTHOR�� 34�'OSTER
�4TRINESDALE
� -ANCS

#OR�OUR�FIRST� ISSUE�OF�$ODE�
$LINIC
�WE�HAVE�BUGS� IN� AN�
ASSEMBLY� LANGUAGE�PROGRAM�
WRITTEN�TO�OPEN�A�WINDOW�ON�

SCREEN�AND�THEN�CHANGE�THE�MOUSE�
POINTER�WHEN�THE�USER�CLICKS� IN� IT�

5GD�OQNFQ@L� HM�PTDRSHNM�G@C�NMD�
BNLLDMS� HM� HS��8D�KK� HFMNQD� HS�SGHR�
SHLD
� ATS�OKD@RD�BNLLDMS�XNTQ�
OQNFQ@LR�VDKK�� *S�L@JDR�CDATFFHMF�
RN�LTBG�D@RHDQ��5GDQD�VDQD�RDUDQ@K�
ATFR� HM�SGD� OQNFQ@L� *�V@R�RDMS�

���5GD�QNTSHMD�OPENINT� RGNTKC�
NODM�SGD� HMSTHSHNM� KHAQ@QX��8DKK
� HS�
CNDR
� ATS� HS�CNDR� MNS�BGDBJ�SGD�
QDSTQM�U@KTD
� HS�HR� ONRRHAKD�SG@S�SGD�
&WDB�VHKK� MNS�AD�@AKD�SN�NODM� HS��:NT�
RGNTKC�BGDBJ�@KK� QDSTQM�U@KTDR�EQNL�
QNTSHMDR�SG@S�LHFGS�MNS�VNQJ�ITRS� HM�
B@RD�� *E� HMSTHSHNM�G@C�MNS�NODMDC
� HM�
SGHR�B@RD�SGD�OQNFQ@L�VNTKC�BQ@RG�

���5GD�QNTSHMD�WINOPEN� RGNTKC�
NODM�SGD�VHMCNV��5GHR� QNTSHMD�@KRN�
CNDR�MNS�BGDBJ�SN�RDD� HE�SGD�VHMCNV�
NODMDC�NQ�MNS�� *M�SGD�B@RD�NE�
VHMCNVR
� HM� KNV�LDLNQX�BNMCHSHNMR
�
NQ�HE�XNT�FNS�XNTQ�VHMCNV� HMENQL@SHNM

VQNMF
� SGD�VHMCNV�VNTKC�MNS�G@UD�
NODMDC� @MC�SGD�OQNFQ@L�VNTKC� G@UD�
BQ@RGDC�VGDM� HS�B@KKDC�4ET1OINTER�

��� 5GD� QNTSHMD�CUSTPOINTER�VGHBG�
RDSR� TO�SGD�BTRSNL�VHMCNV�ONHMSDQ�
RDMCR�SGD�VQNMF�HMENQL@SHNM�SN�SGD�
HMSTHSHNM� QNTSHMD�4ET1OINTER���VGHBG� HR�
VG@S� HR�B@TRHMF�SGD� OQNFQ@L�SN�E@HK��
5GHR�EQ@FLDMS�NE�BNCD� HR�SGD�BTKOQHS�

ASQRNMVLRCP��
KMTC���
KMTC��

UGLBMUFB
?/�
NRP
?J

5GD� KHMD�MOVE�L�P TR
A L�RGNTKC�AD�LEA�
PTR
AL��5GD� INCLUDES�@MC�AUTODOCS
ENQ�SGD� HMSTHSHNM�ETMBSHNM�4ET1OINTER�
CDEHMD�SGD� QDFHRSDQ�" K�@R� ADHMF�@�
iONHMSDQ�SN�SGD�C@S@�CDEHMHSHNM�NE�@�
ROQHSDj �� $NMRDPTDMSKX�XNT�LTRS�O@RR�
4ET1OINTER�@� ONHMSDQ�SN�SGHR�C@S@
�
HMRSD@C
�XNT�VDQD�@BST@KKX�ONHMSHMF� HS�
SN�SGD�@CCQDRR� ���������
� SGD�EHQRS�
KNMF�VNQC�NE�C@S@� HM�XNTQ�ROQHSD��5GHR�
HR�VGX�SGD�ROQHSD�VDMS�AK@MJ
� @R�SGHR�
LDLNQX�OQNA@AKX�BNMS@HMDC�YDQNDR�

%NMjS�RDMC�QD@LR� @MC� QD@LR�NE�KHRSHMF�O@ODQ�VHSG�@� OQNFQ@L�NM� HS��5QX�@MC�
FHUD�RNLD�RNQS�NE�BKTD�@R�SN�VG@S�HR�MNS�VNQJHMF
� @MC�VGDQD�SGD�DQQNQ�LHFGS�
AD
� @MC�RDMC�@�RTLL@QX�� *E�XNT�LTRS�RDMC� HM� AHF�OQNFQ@LR
� RDMC�SGDL�NM�
CHRJ
� ATS�MNSD�SG@S�VD�B@MMNS�QDSTQM�SGDL�TMKDRR�XNT�DMBKNRD�@M� 4"&�

8D�B@MjS�CN�@MXSGHMF�VHSG�LDRRX�NQ�TMBNLLDMSDC�OQNFQ@LR��5GD�EHQRS�
QTKD�NE�OQNFQ@LLHMF�HR�SN�RSQTBSTQD� @MC�BNLLDMS�XNTQ�OQNFQ@L�VDKK��"KRN
�
TRD�$NLLNCNQDjR�ETMBSHNM� M@LDR��5GHR�LD@MR�TRHMF�M@LDR� KHJD�
0PEN-IBRARY
�@MC�0PEN8INDOW�� 	5GHR� HR� OQHL@QHKX�@M� @RRDLAKX�K@MFT@FD�
OQNFQ@LLDQjR� OQNAKDL�
�"F@HM
� OQNFQ@LR�SG@S�TRD� M@LDR� KHJD� iNODMKHAj� @MC�
iNODMVHMj�VHKK� AD�@RRHFMDC�SN�SGD� QNTMC�EHKHMF�B@AHMDS�NM�SGD�EKNNQ�	SGD�AHM
�

$"+"/�)�,�0"/3�1&,+0
���5GD�OQNFQ@L�V@R�UDQX�CHEEHBTKS�SN�
ENKKNV
� ADB@TRD�XNT�G@C�MNS�TRDC�SGD�
BNQQDBS�M@LDR�ENQ�KHAQ@QX�ETMBSHNMR��
:NT� RGNTKC�TRD�SGD� QD@K� M@LDR
� KHJD�
0LD0PEN-IBRARY�@MC�$LOSE6BRARY��
"KRN
� AX�CDEHMHMF�SGD�NEERDSR�SN�SGDRD�
QNTSHMDR�XNTQRDKE�@S�SGD�RS@QS�NE�XNTQ�
OQNFQ@L�XNT� @QD� HMBQD@RHMF�SGD�
KHJDKHGNNC�NE�HMSQNCTBHMF�DQQNQR��
"KV@XR�TRD�SGD�$NLLNCNQD� INCLUDE�
EHKDR
�VGHBG�BNLD�VHSG��5F&13�

���:NT� @QD�OTSSHMF�XNTQ�DMSHQD�
OQNFQ@L� HM�$GHO�3".�TRHMF�

QCARGML�AMBC
� AMBC�A

0MKX�SGD� ROQHSD�C@S@�MDDCR�SN�AD� HM�
$GHO�3".�� 1TS�XNTQ�OQNFQ@L� HM� '@RS�
3".� HE�XNT�B@M�� *� RTFFDRS�SG@S�XNT�
G@UD�SVN�RDBSHNMR�� NMD�NE�C@S@?B�ENQ�
SGD�ROQHSD�C@S@�@MC�NMD�NE�RHLOKX�
BNCD�ENQ�SGD�OQNFQ@L� RDBSHNM��5GHR�
V@X�SGD�OQNFQ@L�VHKK�FDS� KNB@SDC� HM�
'@RS�3".� HE�HS� HR�@U@HK@AKD�

���:NT�G@UD�NMD�BNLLDMS�HM�
XNTQ�OQNFQ@L��:NT�RGNTKC�CNBTLDMS

@KK� QNTSHMDR�SG@S�XNT� G@UD�@MC�RS@SD�
SGD� HMOTS�@MC�NTSOTS�U@KTDR�ENQ�SGDL�

���8@HSHMF�ENQ�SGD�INXRSHBJ� HR�MNS�
FNNC�SDBGMHPTD��5GHR� HR�VG@SjR�B@KKDC�
@� iATRX�V@HSj �� *S� KN@CR�SGD�LTKSH`
S@RJHMF�NODQ@SHMF�RXRSDL�A@CKX�@MC�
RKNVR�DUDQXSGHMF�CNVM�� *SjR�ADRS�SN�
G@UD�@�BKNRD�F@CFDS�NM�XNTQ�VHMCNV�
@MC�V@HS�ENQ�HS�SN�AD�BKHBJDC�NM�

��� 6RD�L@BQNR�ENQ�B@KKHMF�04�
QNTSHMDR��5GHR�V@X�XNT�CNMjS�G@UD�SN�
VNQQX�@ANTS�LDRRHMF�TO�SGD� KHAQ@QX�
A@RDR�@MC�"��AX�@BBHCDMS�

��� %NMjS�TRD�0LD0PEN-IBRARY��
5GHR�V@R� OQDRDMS�NM�8NQJADMBG�����
@MC� ���
� ATS�V@R�RTODQRDCDC�AX�
0PEN-IBRARY�VGHBG�S@JDR�@M�
@CCHSHNM@K� O@Q@LDSDQ�ENQ�LHMHLTL�
UDQRHNM�� *E�XNTjQD�MNS�ETRRDC� @ANTS�
UDQRHNM
� RODBHEX���

���:NTQ�VHMCNV�RSQTBSTQD�RGNTKC�
QD@KKX�TRD�SGD� HMSTHSHNM� INCLUDE�EK@FR�
Q@SGDQ�SG@M�LD@MHMFKDRR�U@KTDR�RTBG�
@R��F�� 4DD�SGD�DW@LOKD�OQNFQ@L�

"�VNQJHMF�	ATS�MNS�ODQEDBS�
�
UDQRHNM�NE�SGHR� OQNFQ@L� HR�RGNVM�
ADKNV�� )@OOX�BNCHMF�� *)� $%

)&/0&+$��0%"�/,1. "� ,!"
RRJ� �0PMEP?K�RM QCR� ?�KMSQC�NMGLRCP�GL�?�UGLBMU� KMTCO ����
BJ� �� 3NPGRC�GQ� ���V ��� �� a �.CU�7GLBMU QRPSARSPC� ���

b KMTCO ���
B� 4CQR>7GLBMU� BA�U� ��
��� �� 7GLBMU�3R?PR�*

>%8%#"!3%� COS� �� �� %VCA�JG@P?PW�@?QC� KMTCO ���
B�� �� �(MR�3NMR�� ?R� ��
�� 0MQGRGML
� ).4 3CR0MGLRCP� �� 3CR�RFGQ�NMGLRCP� BA�U ���
���� �� 7GLBMU�3GXC

GLABGP �GLAJSBC�� � BA�@ �
�� �� 0CLQ�

GLAJSBC �CVCA�CVCA�G� �� a �.MU�U?GR�SLRGJ�SQCP�AJMQCQ�UGLBMU� ��� BA�J )$#-0>#,/3%7).$/7��� 7C�MLJW�U?LR�*

GLAJSBC �CVCA�DSLABCD�G�� �� ���9MS�K?W�LMR�* 7?GR>&MP>#JMQC� KMTC��� 7GLBMU>(?LBJC
?/ RM�ILMU�?@MSR� AJMQC�UGLBMU

LCCB�RFGQ KMTC�� UB>5QCP0MPR	?/

?/ BA�J *� �

GLAJSBC �CVCA�CVCA>JG@�G� 393 7?GR0MPR� �� 7?GR� DMP�?�KCQQ?EC� 7&,'>#,/3%'!$'%4�7&,'>$2!'"!2�7&,'>3):%'!$'%4��*

GLAJSBC �GLRSGRGML�GLRSGRGML�G� KMTC�� 7GLBMU>(?LBJC
?/ 7&,'*$%04('!$'%4

GLAJSBC �GLRSGRGML�GLRSGRGML>JG@�G� KMTC�� UB>5QCP0MPR	?/

?/ BA�J �� �� .M�E?BECRQ
� 393 'CR-QE� �� 'CR�RFC�KCQQ?EC� BA�J �� �� #FCAIK?PI�GK?E?PW

393�� K?APM KMTC�� B/
?J BA�J 7GLBMU.?KC� �� 4GRJC�MD�UGLBMU�

KMTC�� >%8%#"!3%
?� KMTC�� GK>#J?QQ	?J

B�� �� &CRAF�KCQQ?EC�RWNC BA�J �� �� 3APCCL�NMGLRCP

HQP >,6/<J	?�
 393 2CNJW-QE� �� 2CNJW�RM�KCQQ?EC� BA�J �

CLBK �� #?JJ�CVCA�JG@P?PW AKN�U �)$#-0>#,/3%7).$/7
B� BA�U ��
��
���
���� �� -GL�-?V�UGLBMU�QGXC�

� @LC�Q 7?GR>&MP>#JMQC� �� .MR�DMP�S Q � BA�U 7"%.#(3#2%%.� �� /NCL�ML�UMPI@CLAF�

).4�� K?APM � �
KMTC�� )LR"?QC
?� �� a �#JMQC�BMUL PMSRGLCQ� ��� QCARGML QNPGRC>GLDM
B?R?>A

HQP >,6/<J	?�
� �� #?JJ�GLRSGRGML�JG@P?PW KMTC�� 7GLBMU>(?LBJC
?/ �

CLBK ).4 #JMQC7GLBMU��� #JMQC�MSP�UGLBMU� 3NPGRC>$?R?� BA�U� �����
���#�

_ .M>7GLBMU� KMTC��� )LR"?QC
?J BA�U ���#�
��"!�

QCARGML QCR>?>NMGLRCP
AMBC 393 #JMQC,G@P?PW��� #JMQC�GLRSGRGML�* BA�U �����
�����

� JG@P?PW� BA�U �����
�����

3R?PR�� KMTCE ����
B/�� .MR� DSQQCB�?@MSR�TCPQGML � BA�U �����
�����

JC? )LR.?KC
�?J �� a �1SGR�RM�$/3 BA�U �����
�����

393 /NCL,G@P?PW .M>)LRSGR�GML� KMTCO� ����
B/ BA�U �����
�����

KMTC�� B/
)LR"?QC� �� 3RMPC�JG@P?PW�@?QC� PRQ �� 2CRSPL�LM�CPPMP�AMBC� B A ��U �&&&&
�����

@CO .M>)LRSGR�GML � BA�U �����
��%!�

�� � �� a �/SP�6?PG?@JC���$?R?�3CARGML BA�U ��%!�
��&&�

�� a �/NCLCB�GLRSGRGML�/+
� RPW�?LB�MNCL�UGLBMU� ��� � BA�U ��!!�
��&&�

JC? 4CQR>7GLBMU
?/ QCARGML T?PG?@JCQ
B?R? BA�U ��!#�
��&%�

).4 /NCL7GLBMU � BA��U ��!!�
��&&�

KMTC��� B/
7GLBMU>(?LBJC� �� 3RMPC�UGLBMU�* )LR"?QC� BA�J� �� �� 3N?AC�DMP�JG@P?PW�@?QC� BA�U ��%!�
��&&�

F?LBJC� 7GLBMU>(?LBJC� BA�J� �� �� 3N?AC� DMP�UGLBMU�* BA��U �����
��%!�

@CO .M>7GLBMU F?LBJC� BA�U �����
�����

)LR.?KC� BA�@� �GLRSGRGML�JG@P?PW�
�� BA�U �����
�����

�� a �/NCLCB�7GLBMU�/+
� QCR�MSP�NMGLRCP��� 7GLBMU.?KC� BA�@� �!KGE?�3FMNNCP�#MBC�* BA�U �����
�����

KMTC�� 7GLBMU>(?LBJC
?/ #JGLGA�
� BA��U �����
�����

JC? 3NPGRC>$?R?
?J ALMN �
�� �� 	&MPAC�CTCL�?BBPCQQ�LMU
 �

KMTCO ����
B/ � %.$ �� %LB�MD�NPMEP?K�

& ] � ".*("�4)011&3�_ � *446&����0�'&#36"3:�����



7 * % & 0

3 5GHR�LNMSG�SGDQD�@QD�SVN�
DWBHSHMF�@QQHU@KR�NM�SGD�
UHCDN�CHFHSHRHMF�RBDMD��
3NLAN�R�OQHBD�ATRSHMF�1A<A��

�DA?9�����@MC�SGD�3NKKR�3NXBD�NE�
CHFHSHRDQR
�+$-fR��FCFLIGA;�+CLJ

#NSG�NEEDQ�ONVDQETK�MDV�ED@STQDR�SN�
SGD�"LHF@�UHCDN�E@M�� �SGNTFG�NE�
BNTQRD�SGDX�ADKNMF�HM�PTHSD�CHEEDQDMS�
OQHBD�AQ@BJDSR�� 1A<A��DA?9��� �
QDS@HKR�@S�ITRS�TMCDQ�]���

�FAFLI+A;�+CLJ�@S�ITRS�TMCDQ�]����

1K��FQOP�EJ�?=OA�=JUKJA�IECDP�CAP�
?KJBQOA@�� 'e@� HEGA�PK�I=GA� EP�?HA=N�
PD=P�PDEO� EO�JKP�=�?KIL=N=PERA�NAREAS��
SDE?D� EO�SDU�'�RA�@AO?NE>A@�A=?D�
@ECEPEOAN�OAL=N=PAHU���HPDKQCD�PDAU�
D=RA�I=JU�BA=PQNAO� EJ�?KIIKJ�PDAU�
=NA�QJHEGAHU�PK�>A�@ENA?P�?KILAPEPKNO��
0=PDAN�� PDAU� NALNAOAJP�PSK�ATPNAIAO�
KB�=�OLA?E=HEOA@�I=NGAP�� 0ECDP��
ATLH=J=PEKJO�KRAN�� JKS�NA=@�KJ���

,)'�)�0#�#��'#!����
5D=PeO�>H=?G��?KIAO�BNKI�1?KPH=J@��
EO� =� HEPPHA� H=NCAN�PD=J�=� L=?GAP�KB�
B=CO�� ?KJJA?PO�PK�UKQN��IEC=eO�@EOG�
@NERA�=J@�L=N=HHAH� LKNPO�=J@� EOJ�P�
I=@A�BNKI�CEN@ANO��0KI>KeO�JAS

@ECEPEOEJC�>KT�� PDA� 1A<A��DA?9�����
PD=P�O�SD=P�

�J@�SD=P�AT=?PHU�EO�=� 1A<A��DA?9�
����#=OU�� 'PeO�=�D=N@S=NA�=J@�
OKBPS=NA�?KI>EJ=PEKJ�SDE?D� HAPO�UKQ�
@ECEPEOA�RE@AK�=J@�PQNJ� EP� EJPK�LE?PQNAO�
PD=P�UKQN��IEC=�?=J�QJ@ANOP=J@���J@�
OEJ?A� EP�?KOPO� HAOO�PD=J�Y����� =�BENOP�
BKN�=J� EJPACN=PA@�?KHKQN�RE@AK�
CN=>>AN�� EP�IQOP�OQNAHU�>A�=�>=NC=EJ�

1K�SD=PeO�PDA�@EBBANAJ?A�>APSAAJ�
PDA� 1A<A��DA?9��� �=J@� 0KI>K�O�
LNAREKQO�@ECEPEOEJC�L=?G=CA�� /@=�
�FDGC=K=��FCFLI�.FCLKAFE��2D=PeO�
=JKPDAN�A=OU�KJA��PDANA� EO� JK� HKJCAN

)1))5
�3$�0�/��� %#%0%/!.�
"�CHFHSHRDQ�OQNUHCDR�SGD�LD@MR�NE�
BNMUDQSHMF�@M�@M@KNFTD�UHCDN�
RHFM@K�HMSN�CHFHS@K�C@S@�RTHS@AKD�ENQ�
TRD�AX�@�BNLOTSDQ�� *E�@�BNKNTQ�FQ@A�
HR�QDPTHQDC�SGD�UHCDN�RHFM@K�LTRS�
AD�CHUHCDC� HMSN�HSR�BNMRSHSTDMS�QDC
�
FQDDM�@MC�AKTD�BNLONMDMSR�@MC�
D@BG�O@QS�SGDM�CHFHSHRDC�RDO@Q@SDKX
� �@�RSDO�VGHBG�HR�@BGHDUDC�AX�TRHMF�
DHSGDQ�@M�DKDBSQNMHB�BNKNTQ�ROKHSSDQ�
VGDM�BNKNTQ�UHCDN�HR�ADHMF�
FQ@AADC
�NQ�@�RDS�NE�BNKNTQDC�EHKSDQR�
VGDM�@�AK@BJ�@MC�VGHSD�B@LDQ@�HR�
TRDC��"ESDQ�SGD� HL@FD�G@R�ADDM�
ROKHS�@MC�BNMUDQSDC�SN�CHFHS@K�C@S@�
HS�HR�O@RRDC�SN�SGD�BNLOTSDQ�@MC�
SGD�3(#�C@S@� HR�QDBNLAHMDC�AX�
RNESV@QD�SN�OQNCTBD�@�BNKNTQ�HL@FD�
EHKD�HM�@�ENQL�VGHBG�B@M�CD�
CHROK@XDC�AX�SGD�BNLOTSDQ�

2DANA�=NA�PSK�GEJ@O�KB�@ECEPEOAN

 �PANIA@�$=OP�=J@�1HKS�1?=J�
>A?=QOA�KB�PDA� NAH=PERA�OLAA@O�=P�
SDE?D�PDAU�?=J�CN=>�=J� EI=CA�� $=OP�
1?=J�� =O� EPO�J=IA�OQCCAOPO�� O?=JO�
=J� EI=CA�MQE?GHU�>A?=QOA� EP�QOAO�=�
BN=IA�OPKNA�
 �=�OLA?E=H� D=N@S=NA�
@ARE?A�@AOECJA@�PK�O=ILHA�=J@�DKH@�
=�RE@AK�BN=IA� EJ�IAIKNU��2DA�
=@R=JP=CA�KB�OQ?D� =�OUOPAI� EO�PD=P�
PDA�?=LPQNA@� EI=CA�MQ=HEPU� EO�
QOQ=HHU�RANU�DECD� =J@�BN=IAO�?=J�>A�
CN=>>A@�RENPQ=HHU�EJOP=JPHU�BNKI�
IKREJC�RE@AK�SEPD�BAS�LNK>HAIO��
 A?=QOA�PDA� EI=CA� EO�DAH@� EJ�
D=N@S=NA�IAIKNU�EP�NAI=EJO�
=R=EH=>HA�BKN�@ECEPEOEJC�QJPEH�PDA�
>QBBAN�IAIKNU�EO�?HA=NA@�KN�
NASNEPPAJ�� $=OP�1?=J�@ECEPEOANO�=NA�
CAJAN=HHU�IKNA�ATLAJOERA�PD=J�1HKS�
1?=J�I=?DEJAO�>A?=QOA�PDAU

��
��

�����������'(

=IGJIMCN?

3 &! ", 
/$� �
 IHP?LN?L

�� 
��������

������� ��� �����

)DQD�VD�RDD�SGD�A@RHB�LDBG@MHBR�
NE�@�CHFHSHRDQ�� �ITRS�SGQDD�RS@FDR�
ADSVDDM�SGD�UHCDN�@MC�SGD�"LHF@

NAMQENA�IKNA�OLA?E=HEOA@�D=N@S=NA�
1HKS�1?=J�@ECEPEOANO�=NA�FQOP�

PD=P�
 �OHKS�� QP�P=GA�PD=P�=@REOA@HU��
=O�OKIA�=NA�OHKSAN�PD=J�KPDANO��
,ASAN�CAJAN=PEKJ�@ECEPEOANO� HEGA� 1A<A��
�DA?9��� �=J@��A?A/A?=I�� �=NA� EJ� B=?P�
RANU�JELLU�� P=GEJC�KJHU�OA?KJ@O�PK�
CN=>� EJ�BQHH� ?KHKQN�� ,AS2AGeO�
�A?A1A=N�� OPEHH� =� LKLQH=N�@ECEPEOEJC�
?DKE?A�� EO�ODKSEJC� EPO�=CA� EJ�PDA�
OLAA@�OP=GAO�
 �EP� NA=HHU�EO�OHKS��
 A?=QOA�OQ?D�@ECEPEOANO�=NA�OHKS�
PDAU�JAA@�PK�>A�BA@�LANBA?P�OPEHH�
EI=CAO�� OEJ?A�=JU�IKRAIAJP�@QNEJC�
CN=>>EJC�SEHH� AEPDAN�NAOQHP� EJ�?KHKQN�
BNEJCEJC�SDAJ�PDA� EJ@ERE@Q=H� 0��%�
=J@�  �BEHAO�=NA� NA?KI>EJA@�KN�
IKPEKJ�>HQNNEJC�EJ�>H=?G�=J@�SDEPA�
CN=>O��+EJ@�UKQ�� OKIA�KB�PDAOA�
dANNKNOe� ?=J� LNK@Q?A� EJPANAOPEJC�
OLA?E=H� ABBA?PO� EB�UKQ�?=J�SKNG�KQP�
DKS�PK�?KJPNKH�PDAI�

*30?30=�D:@�A0�F�

 �:=�F�

 �?:�
>;09/
�A4/0:�/424?4>0=>�,=0 �MNV �
,A,47,-70�?:�>@4?�0A0=D�;:.60?��
�,=D�*34?070D�.30.6>�:@?�B3,?�>�
@;�1:=�2=,->

3NLANfR�1A<A��DA?9��� �	GDQD�OHBSTQDC�NM�SNO�NE�SGD��FAFLI+A;�+CLJ	� HR�SGD�
EHQRS�"LHF@�CHFHSHRDQ�ENQ�TMCDQ�]���
� @MC�NEEDQR�FQD@S�U@KTD�ENQ�LNMDX�@MC�
QDL@QJ@AKX�FNNC�PT@KHSX��#TS�SGD��FAFLI+A;�+CLJ�	ADKNV
� G@R�LNQD�
BNMMDBSNQR
�LNQD�BNMSQNKR
�@MC�@�LTBG�VHCDQ�CDFQDD�NE�EKDWHAHKHSX

=JU�JAA@�BKN�=�OAL=N=PA�?KHKQN�
OLHEPPAN�=O�KJA� EO� JKS�EJPACN=PA@� EJPK�
PDA�JAS�QJEP�� 1
4&1�=O�SAHH� =O�PDA�
QOQ=H�?KILKOEPA�RE@AK�OECJ=H�?=J�>A�
QOA@�� PDA�OKBPS=NA�D=O�>AAJ�
OECJEBE?=JPHU� NAPKKHA@�� PDA�D=N@S=NA�
JKPE?A=>HU� EILNKRA@�� =J@�PDA�SDKHA�
PDEJC�EO�I=NGA@HU�?DA=LAN�PD=J� EPO�
LNA@A?AOOKN�

1K�� PD=PeO�PDA�
EJPNK@Q?PEKJO�KQP�KB�PDA�
S=U�
 �JKS� HAPeO�CAP�KJ�PK�
OAAEJC�SD=P�PDA�1A<A��
�DA?9��� �?=J�@K�

!,���."#-�
�O�UKQ�IECDP�ATLA?P�
1A<A��DA?9��� �?=J�
@ECEPEOA�RE@AK� EJ� =� N=JCA�
KB�BKNI=PO�
 �BNKI�,21!�
PK�.�*�=J@�BNKI���
?KHKQNO�PK�������EJ� HK

NAO� EJPANH=?A	��.HQO� EP�?=J�
LNK@Q?A�&�+
#�NAJ@ANO�
EJ���������?KHKQNO� �EB�
UKQ�D=RA�KJA�KB� H=?G� AHPeO�JKS�
K>OKHAPA�&�+
#�@EOLH=U�@ARE?AO	�KN�EJ

=����
?KHKQN�IK@A�?=HHA@�#0#%��
SDE?D� EO�@AOECJA@�SEPD�PDA�JAS����
?DEL�OAP�CN=LDE?�IK@AO� EJ�IEJ@��
,KNI=H� O?NAAJ� OEVAO� N=JCA�BNKI� HK

NAO� �����>U�����LETAHO	�PK�DE
NAO�
KRANO?=J� �����>U����	�� >QP�PDA�
@ECEPEOEJC�=NA=�?=J�=HOK� >A�@ABEJA@�PK�
?KRAN�=JU�NA?P=JCQH=N�LKNPEKJ�KB�PDA�
RE@AK� EI=CA�

"�KN�QDR
� ���BNKNTQ�4�7)4�FQ@A�
S@JDM�EQNL�@�ONRSB@QC

�*&$��0%,--"/�Y�&002"����Y�#"�/2�/6������ � @



7 * % & 0

5GD� )838
�;860�
� �RNESV@QD� HR�
RHLOKD�DMNTFG�SN� TRD� @MC� *� G@C� MN�
BQ@RGDR�@S�@KK�CTQHMF�SDRSHMF
�VGHBG�
L@JDR�@� QDEQDRGHMF�BG@MFD�� *M�
@CCHSHNM�SN�SGD�L@HM�CHROK@X�VHMCNV�
SGDQDjR�@�(Q@A�LDMT�ENQ�BNMSQNKKHMF�
SGD�FQ@AAHMF�ETMBSHNMR
� @MC

"�BLACK�AND�WHITE�PREVIEW�SCREEN�
HELPS�YOU�DECIDE�WHEN�TO�GRAB

@MC�NQ�R@UHMF�� 6MV@MSDC� HL@FDR�B@M�
AD�CDKDSDC�� �DHSGDQ�RHMFKX�NQ�@KK�
SNFDSGDQ�� �ATS�SGDQD� HR�MN�V@X�NE�
RDKDBSHMF�RDUDQ@K� OHBSTQDR�@MC�
CDKDSHMF�SGDL�@KK� @S�NMBD
�VGHBG� *�
SGNTFGS�V@R�@�RL@KK�NLHRRHNM�

3&"%:�'03�&%*5
&CHS� HR�ENQ�FKNA@KKX�OQNBDRRHMF�@M�
HL@FD��"�Q@MFD�NE�DKDUDM� DEEDBSR� HR�
@U@HK@AKD�SN�DLANRR
� E@KRD�BNKNTQ
�
AKTQ�@MC�FDMDQ@KKX�LDRR�@ANTS�VHSG�
@M� HL@FD�� 1QDUHNTRKX�CHFHSHRDC�
HL@FDR� 	NQ�NSGDQ� *''�EHKDR
� ENQ�SG@S

L@SSDQ
�B@M�AD� KN@CDC� HM� @MC�
OQNBDRRDC� HM�SGD�R@LD�V@X�@R�@�
EQDRGKX�CHFHSHRDC�NMD��5GD�DEEDBSR�@QD�
BDQS@HMKX�HMSDQDRSHMF�@MC
�VGHKD� *�
ODQRNM@KKX�VNTKCMjS�G@UD�LTBG� TRD�
ENQ�SGDL
� *�L�RTQD�SG@S�L@MX�)838
�
�;860�
� �NVMDQR�VHKK� KNUD�SGDL�

-0"%*/(�"/%�4"7*/(
"ESDQ�FQ@AAHMF�SN�XNTQ�GD@QSjR�BNMSDMS�
XNTjC�ADSSDQ�R@UD�RNLD�NE�XNTQ�
BQD@SHNMR�� 4HMBD� )838
�;860�
� �B@M�
FQ@A�DHSGDQ�RSHKKR�NQ�@MHL@SHNMR� HS�
L@JDR�RDMRD�SG@S�HS�B@M�R@UD�ANSG�
@R�VDKK��"MHLR�@MC� HL@FDR�@QD�R@UDC�
@R� *''�ENQL@S�EHKDR�VGHBG�B@M�AD�
HLONQSDC�AX�NSGDQ�OQNFQ@LR�ENQ

4IMPLE� LAYOUTS�HELP�YOU�FIND�YOUR�
WAY�AROUND�THE�SOFTWARE�SUPPLIED�
WITH� ,949
�=971���

ETQSGDQ�SQD@SLDMS�NQ�NTSOTS��
1QDUHNTRKX�R@UDC� HL@FDR� @MC�
@MHL@SHNMR�B@M� @KRN�AD�QDKN@CDC� HE

, . $ $ , . , , $ �

4)011*/(� -*45
'505��853-� � � ,,,,,,,,,, F�����
BY�3OMBO
� #AIRD� 3OAD

-IVINGSTON
� 4COTLAND�
&)���"; �
� � ���� �������

.OUTHWATERING�SCENES� LIKE�THIS� CAN�
BE�EASILY�GRABBED�WITH�A�NORMAL�
CAMCORDER�AND� ,949
�=971���

1QDEDQDMBD�LDMTR�ENQ�RDSSHMF�TO�ANSG�
SGD�(Q@A�@MC� %HROK@X�O@Q@LDSDQR��
5GDM�SGDQD� HR�SGD�$@QNTRDK� LDMT�
VGHBG� HR� TRDC�SN�FDS�@M� HMRS@MS�UHDV�
NE�SGD� HL@FDR� HM�SGD�"LHF@�R�LDLNQX�
@MC�SN� OK@X�A@BJ�RDPTDMBDR��SGD� &CHS�
LDMT�VGHBG�BNMS@HMR�OHBSTQD�
OQNBDRRHMF�SNNKR�� @MC
� EHM@KKX
� @�
-N@C�4@UD� QDPTDRSDQ�

*/�5)&�1*$563&
"S�SGD�GD@QS�NE�SGD� )838
�;860�
� �HR�
SGD�(Q@A�$NMSQNK�LDMT
�VGDQD� @KK� SGD�
L@HM�FQ@AAHMF�ETMBSHNMR�@QD� K@HC�NTS��
"R�VDKK� @R�ADHMF�@AKD�SN�FQ@A� @�
BNKNTQ�OHBSTQD� HM�NMD�RLNNSG�
BNMSHMTNTR� @BSHNM
� )838
�
�;860�
� �B@M� @KRN�FQ@A� HM�
AK@BJ�@MC�VGHSD�� *S�B@M�
@KRN�FQ@A�RDPTDMBDR�NE�
HL@FDR�EQNL�S@OD�NQ� KHUD�
@BSHNM�� �SGNTFG�NMKX� HM�
LNMNBGQNLD�@MC� @S�@�
E@HQKX�RKNV�Q@SD�NE�ODQG@OR�
NMD�NQ�SVN�EQ@LDR�ODQ�
RDBNMC
� CDODMCHMF�TONM�
SGD�RDKDBSDC�FQ@A�RHYD�� *E�
XNT�OQDEDQ�SN�FQ@A� HL@FDR�
L@MT@KKX
�ENQ�HMRS@MBD�
VHSG� @�AK@BJ�@MC�VGHSD�
UHCDN�B@LDQ@�@MC�BNKNTQ�
EHKSDQ�VGDDK
� D@BG�NE�SGD�
3(#�BNLONMDMSR�B@M�AD�FQ@AADC�
HMCHUHCT@KKX�@MC�SGDM�BNLAHMDC�SN�
OQNCTBD�@�ETKK�BNKNTQ�HL@FD�

5N�L@JD�CHFHSHRHMF�D@RHDQ�@� KNV��
QDRNKTSHNM�AK@BJ�@MC�VGHSD� OQDUHDV�
B@M�AD�CHROK@XDC
� DM@AKHMF�EQ@LHMF�
@MC�ENBTRHMF�VHSGNTS�SGD�MDDC�ENQ�@�
RDBNMC�LNMHSNQ�� "CITRSLDMSR�SN�SGD�
HL@FD�PT@KHSX�B@M�AD�L@CD�VHSG�
RKHCDQ�BNMSQNKR�ENQ�$NKNTQ
�$NMSQ@RS
�
#QHFGSMDRR�@MC�UDQSHB@K� ONRHSHNM
� @MC�
SGD�VGNKD� HL@FD�B@M�AD�EKHOODC�
@QNTMC�ANSG�SGD�9�@MC�:�@WDR� OQHNQ�SN�
FQ@AAHMF�� 'TQSGDQ�AQHFGSMDRR�
@CITRSLDMS� HR� ONRRHAKD� AX�SVD@JHMF�@�
RBQDV�NM�SGD�RHCD�NE�SGD�G@QCV@QD�

0MBD�@M� HL@FD�G@R�ADDM�
FQ@AADC�@MC� HSR�BNKNTQ�BNLONMDMSR�
LHWDC�SNFDSGDQ�HS�B@M�AD�UHDVDC�SN�
DMRTQD�@KK� HR�VDKK�� )NVDUDQ
� HE�SGDQD�
HR�@� OQNAKDL�SGD� HL@FD�B@MMNS�AD�
SVD@JDC�TRHMF�SGD�BNMSQNK� RKHCDQR�
:NT� G@UD�SN�@CITRS�SGD�BNMSQNKR�@MC�

CN�SGD�FQ@A� @F@HM��
#DENQD�RSNQHMF�SGD�
HL@FD� HM�LDLNQX�XNT�
B@M� QD@CITRS�SGD�LHW�
AX�@CCHMF�CHSGDQHMF�
	VGHBG�LHWDR�DWHRSHMF�
BNKNTQR�SNFDSGDQ�SN�
FHUD�SGD�@OOD@Q@MBD�
SG@S�SGDQD� @QD�LNQD�NE�
SGDL

�NOSHLHRHMF�SGD�
O@KDSSD�ENQ�ADRS�QDRTKSR�
NQ�DUDM� @KSDQHMF�SGD�
FQ@A�ENQL@S�

*E�SGD�FQ@A� HR�0,�
SGDM� GHSSHMF�SGD�4SNQD�
ATSSNM�VHKK�SQ@MREDQ�HS�
SN�SGD�$@QNTRDK� @MC�

LDLNQX�ATEEDQ�NE�SGD�L@HM�RBQDDM��
5GHR�LD@MR�SG@S�SGD�RSNQDC� HL@FD
� NQ�
K@RS�EQ@LD�NE�@�RDPTDMBD� HE�
$NMSHMTNTR�FQ@AAHMF�V@R� HM�ENQBD
�
VHKK� AD�CHROK@XDC� HM�SGD�VHMCNV�NM�
SGD�L@HM�RBQDDM�� �BKHBJHMF�NM� HS�VHKK�
B@TRD� HS�SN�AD�CHROK@XDC�ETKK�RBQDDM�

306/%�5)&�$"3064&-
$@QNTRDK� HR�@�EHKL�RSQHO�VHMCNV�VGDQD�
@KK�SGD� HL@FDR�VGHBG� @QD�BTQQDMSKX�HM�
SGD�LDLNQX�� �QDF@QCKDRR�NE�VGDSGDQ�
SGDX�@QD�@MHL@SHNM�RDPTDMBDR�NQ�RSHKK�
EQ@LDR�� �B@M�AD�RDDM� HM�LHMH@STQD��
5GD�VGNKD� KNS�B@M�AD�OK@XDC�A@BJ�NM�
RBQDDM� @R�@M� @MHL@SDC� RKHCD�RGNV
�
NQ�@�RHMFKD�EQ@LD�B@M�AD� KN@CDC� HMSN�
SGD�L@HM�VHMCNV�ENQ�RTARDPTDMS�ETKK`
RBQDDM�CHROK@X
� &CHS�L@MHOTK@SHNM

QD@K� RHFMHEHB@MBD
� @MC� @�B@KK�SN�
3NLAN�RNNM� OTS�LD�RSQ@HFGS�

-00,�"5�5)&�26"-*5:
/NSVHSGRS@MCHMF�SGD�RKHFGS�OQNAKDLR�
LDMSHNMDC� @ANUD
� SGD� )838
�;860�
� �
HR�@�L@INQ�ODQENQLDQ
� DRODBH@KKX�VGDM�
TRHMF�@M� 4�7)4�RNTQBD�� *� SQHDC� @�
U@QHDSX�NE�UHCDN� RNTQBDR�@MC�V@R�
FDMDQ@KKX�G@OOX�VHSG�SGDL�@KK�� "R�XNT�
B@M� RDD�EQNL�SGD� R@LOKD� HL@FDR� HS�HR�
ONRRHAKD�SN�FDS�DWBDKKDMS�PT@KHSX�)".�
HL@FDR�VHSG� )838
�;860�
� �VHSG� @MX�
QD@RNM@AKD�PT@KHSX�UHCDN�RHFM@K��
"BST@KKX
� *�V@R�UDQX�RTQOQHRDC� @S�SGD�
PT@KHSX�VGHBG� )838
�;860�
� �BNTKC�
CDKHUDQ�� �DRODBH@KKX�@S�RTBG� @

QDK@SHUDKX� KNV�BNRS�

)838
�;860�
 � �A�
RXRSDL� QDPTHQDLDMSR�
@QD�@R�ENKKNVR�� HS�VHKK�
QTM�NM� @MX�"LHF@�
BNLOTSDQ�VHSG� @S�KD@RS�
�.A�NE�LDLNQX
�
SGNTFG�LNQD�VHKK�
DM@AKD� KNMFDQ�
@MHL@SHNM� RDPTDMBDR�
SN�AD�FQ@AADC��
"����������NVMDQR�
VHKK� QDPTHQD�@� RODBH@K�
BNMMDBSNQ�B@AKD�
	@U@HK@AKD�RDO@Q@SDKX
��
"�UHCDN�RNTQBD�VHSG�

ODQEDBS�EQDDYD�VHKK� @KRN�AD�QDPTHQDC�
ENQ�RS@SHB�BNKNTQ�FQ@AR�

$)&$,065 �
7ID I�"M IGA� � �

XNT�RN�QDPTHQD�

4."--�5306#-&4
0E�BNTQRD�MNS�DUDQXSGHMF�V@R�
RVDDSMDRR�@MC� KHFGS
� ATS�*� NMKX�B@LD�
@BQNRR�NMD�L@INQ�OQNAKDL�� /N�L@SSDQ�
VG@S�*�SQHDC
� *�ENTMC� HS� HLONRRHAKD�SN�
FDS�)838
�;860�
� �SN�R@UD�@� GH�QDR�
HL@FD
� DUDM�SGNTFG�@KK�SGD�RDSSHMFR�
HMCHB@SDC�SG@S�V@R�VG@S�VNTKC�
G@OODM�� *MRSD@C� *� @KV@XR�FNS�@� KN�QDR�
HMSDQK@BDC� R@UD�� �VGHBG�V@RMjS�VG@S�*�
V@MSDC��"BST@KKX
� SGHR� HRMjS�
BNLOKDSDKX�SQTD�ADB@TRD�VGDM� *� TRDC�
@M� 4�7)4�B@LDQ@� *�L@M@FDC�SN�R@UD�
RNLD�GH�QDR�NUDQRB@M� HL@FDR
� ATS� *�
BNTKCM�S�FDS�SGD� R@LD�QDRTKSR�VHSG�@�
BNLONRHSD� HMOTS�

*M�E@HQMDRR�SN�3NLAN� *� RGNTKC�
R@X�SG@S�@S�SGD�SHLD�NE�QDUHDV�@�
MTLADQ�NE�EHMHRGHMF�SNTBGDR�VDQD�
ADHMF�L@CD�SN�SGD�RNESV@QD�� �*� @L�
@RRTQDC�SG@S�SGHR�ATF�G@R�RHMBD�ADDM�
SQ@OODC� @MC� JHKKDC
� @R�G@UD�RDUDQ@K�
LHMNQ�NMDR�VGHBG� *� CHCMjS�RONS�

)NVDUDQ
�NMD�@CCHSHNM� *�VNTKC�AD�
G@OOX�SN�RDD�VNTKC�AD� JDXAN@QC�
RGNQS�BTSR
�VGHBG� @KV@XR�L@JD� KHED�
D@RHDQ�ENQ�SGD�TRDQ�

*�CHC�SQX�SN�CN�@�EDV�SGHMFR�SG@S� *�
RGNTKCM�S�G@UD
�L@HMKX�ADB@TRD�SGD�
CNBTLDMS@SHNM� G@CMjS�ADDM�ETKKX�
BNLOKDSDC�VGDM� *�V@R� QDUHDVHMF�SGD�
OQNCTBS�� $NMRDPTDMSKX� *� G@C�@�EDV�
RL@KK� OQNAKDLR
� ATS�MNSGHMF�NE�@MX

%NBTL DM S@ SHN M
6ME@HQ�SN�BNLLDMS�@R�SGD�UDQRHNM� *� G@C�
V@R�ITRS�@�OGNSNBNOHDC� OQDUHDV�

' D @ ST QD R � _ � _ � _ � _ � 0
&UDQXSGHMF�XNT� MDDC� ENQ�FNNC�PT@KHSX�
FQ@AAHMF�@MC�LNQD�

2 T@ KHSX � _ � _ � _ � _ � _
"M�DWBDKKDMS�ODQENQLDQ
�FHUDM�@� G@KE�CDBDMS�
HMOTS�� 4�7)4�FHUDR�DUDM�LNQD� HLOQDRRHUD�
QDRTKSR�

4O DDC � _ � _ � _ � _ �0
(Q@AR� HM�BNKNTQ�UDQX�PTHBJKX
� SGNTFG�
RTARDPTDMS�OQNBDRRHMF�CNDR�S@JD�@�
KHSSKD�VGHKD�

1 Q HB D � _ � _ � _ � _ �_
#QHKKH@MS�� �VNQSG�SVHBD�SGD�OQHBD�

0VERALL� RATING� _ �_ �_ �_ �_
&WBDKKDMS�QDRTKSR�@S�@�FQD@S�OQHBD�� /NS�
LTBG�LNQD�XNT�BNTKC� @RJ�EQNL�SGHR�EHUD��
RS@Q�VHMMDQ�EQNL�3NLAN�

$ 0 � ".*("�4)011&3�_ �*446&����_ �'&#36"3:�����



�VPP ����������� ��������B

Z� )(�-#.��'�#(.�(�(��
Z� �'��,�'
Z� �'���#-%��,#0�
Z� �/#&.�#(�.0�')�/&�.),
Z� ������)&)/,-
Z� -*���"�-3(."�-#-
Z� '/&.#�.�-%#(!
Z� ���"�((�&��#!#.�&�-.�,�)�-)/(�
Z� ')/-�
Z� 1),%��(�"��#-%-
Z� �)'*,�"�(-#0��'�(/�&-
Z� �&&��)((��.#(!����&�-

1�(.��'�!�) �,�'�
/*!,����3)/,������.)���'�--#0��

�'��) �,�'� ),�)(&3

R � � 
� �
1"�(�3)/�),��,�3)/,����� �

�(EHC7B� ,,*�R��
���

5�,2��,������.*31�4
��
&))%��.�*�!����

/(��,�-*��#�&�*/,�"�-�

� � � �  �� ��� � #(  &/ �( � � � *� �%
Q�� � � =;� �+),10!.� �/� ,!.�/0�* �. �/,!�%=C��0%+*
L��
����������������������� �
�������
��
������������ �
�����������������

�7J7IJEHC





















 ���
��� 11 �1,�-.&#(!�

R��
��� ��*& /,04&1 %�',601& (0���X������ 

#��KD=;ED�+K;IJ











��
��� ��CKIJ�<EH�MH;IJB;C7D?7�<7DI� (EJ�ED;�8KJ�JME�GK7B?JO�@EOIJ?9AI�#
$��'EJ?ED























��
���  #(�&� #!".













 R��
��� .�#&),�'�����/-.�)0�,
R��
���
@!H7D:�'EDIJ;H�-7C�


��
��� �H97:;�C7HJ?7B�7HJI�7J�?JI�8;IJ�� �II;DJ?7B�FHEJ;9J?ED
$,0 �"ED:7



















��
��� *#. #!".�,

















R��
��� "#!"�+/�&#.3�')/-�*��

R�
���
#��H?L?D=� EH9;















��
��� ,?D=I?:;�<?=>J?D=�79J?ED� %;;FI�OEKH�CEKI;�IGK;7AO�9B;7D
?*?F;C7D?7




















 ��
��� 
� �� �
,E9A�0 �,EBB
















 ��
��� /@AJ� �� JL+=I� M9CW� + T ;B� � � �
#-AM;;A

























 ��
��� I=>9��J� �FI� FM=I� UT���� :LK� I �6 Q + D
Q.EM;H�)<��78;B











��
��� AJ�9M9AC9:C=�KF�PFL� >FI�FECP� ( D � 
��

� � � �  �� ! �' �-' � - . �, � *� �%
6#D9EHFEH7J?D=��ECCE:EH;I� �."��1#&���."��1�#,���(��."��1#�%����
W � � � � B @ � �)'*/.�,�*&/-��&&�#.�'-�&#-.���#(� �����#( &/�(���� *��%
L��
����

�7���
���E��
����� �
������������������� �
������
�� ����

��&/2��*�#(.����






R��
��� %#�%�)  




















R��
��� ! ����-#�



















R��
��Q
@��II;DJ?7B�F7?DJ?D=�F79A7=;� .>;�EH?=?D7B�7D:�=H;7J;IJ�<EEJ87BB�=7C;� �II;DJ?7B�<EH��7I?9�FHE=H7CC?D=
-!,�(�*,#2












 R��
��� *,)�.�((#-�.)/,

R��
��� *,��#-#)(��#-%-



R�� 
� � �
@.>;�8;IJ�H79?D=�I?CKB7J?ED�;L;H�� -JKDD?D=�=7C;FB7O���;<<;9JI� .;D�8H7D:;:�:?IAI�JE�=;J�OEK�=E?D=
��*/-")0�,













R��
��� ! &�!)& 


















 R��
��� �����*��#.3��#-%��)2



R�
���?
�?D<KH?7J?D=BO� 7::?9J?L;� FKPPB;�*B7O�7�HEKD:�?D�J>;�9EC<EHJ�E<�>EC;� �II;DJ?7B�<EH�IJEH7=;�
5=7C;
@�*/..3

























 R��
��� /@AJ� JLG=I� M9CL=� G9;B� � �� � �
#�H7D:� D;M� H;B;7I;� <HEC�I=K9ACJ� >FI� FM=I� U����� :LK� �� �
Q-OIJ;C�� AJ�9M9AC9:C=� KF�PFL� >FI�FECP

� � � � "���*#��&�(!/�!�� &���*��%
W� � � � D @ � 7I�IJ7D:7H:�M?J>���'8�"7H:��?IA�8K?BJ�?D�
#*&/-��&&�#.�'-�&#-.���#(� �����#( &/�(���� *��%

�
�����
�;
������������� �
������
������� �
�����
�������

#.,#0#�&�*/,-/#.


R �� 
� � � ! ����-#� 















R��
��� *").)(�*�#(.���


R�� 
���

V @� �B]� &
�*#�



























R���Y � .;D�8H7D:;:�8B7DA�:?IAI� 9 EC F H ; > ; D I ? L ; � F 7 ? D J Q �
-F79;�I>EEJ�;C�KF� �����*��#.3��#-%��)2�

R�
��� F79A7=;I�ED� J>;�C7HA;J

,)' �






















 R �� 
�� � �II;DJ?7B�<EH�IJEH7=;

@'?BB;D?KC�9B7II?9� /@AJ�JLG=I�M9CL=�G9;B� I=K9ACJ�
� � � 	 � R �� 
�� � !*-�FM=I�U ������� :LK�AJ�9M9AC�� O � 6 �

���H97:;�7:L;DJKH;� 9:C=� KF�PFL� >FI�FECP

] � \ ���>

C@? J �
'�%



� � � � �
 � � � �

3 ? = @ E D 5 B C

4IMPLY�CALL�OUR�)EAD�0FFICE�QUOTING�YOUR�"CCESS�7ISA�
NUMBER�ON����� � ������ � 	�� LINES
�
0ODM� � �� � @L � �� � �� �OL

#:�$"--*/(�1&340/"--:
0CGJFS�=;FF� CH�NI�SIOL�H?;L?MN�#ONOL?4ILF>�MNIL?�
QB?L?�IOL�@OFFS�NL;CH?>�J?LMIHH?F�QCFF�<?�GIL?�NB;H�
B;JJS�NI�>?;F�QCNB�SIOL�L?KOCL?G?HNM�

#:�1045
*;E?�=B?KO?M���OCF>CHA�0I=C?NS�>L;@NM�IL�-IMN;F�
,L>?LM�J;S;<F?�NI

#212/"4,/)!� ,*-21"/0�)1!�
2+&10���
���0"/$"�+10�4�6�
")*0�&+!201/&�)�"01�1"��"!#,/!�
*(��� ,"%

-F?;M?�QLCN?�=B?KO?�AO;L;HN??�=;L>�HOG<?L�IH�NB?�L?P?LM?�I@�
=B?KO?�NI�?HMOL?�M;G?�>;S�=F?;L;H=?�� B?KO?M�QCNBION�;�

=;L>�HOG<?L�MO<D?=N�NI� ���>;SM�=F?;L;H=?�

[�3&.&.#&3�"--�13*$&4�"3&�*/$-64*7&�0'�7"5�[�
��$063*&3�%&-*7&3:�	6,�.AINLAND�ONLY
�

4"563%":�%&-*7&3:�]�����
'*/"/$&
#CH;H=?�;P;CF;<F?�NI�MOCN�SIOL�MJ?=C@C=�H??>M��4LCNN?H�>?N;CFM�IH�&�
L?KO?MN�� &HMN;HN�=L?>CN�CM�;P;CF;<F?� CH�;FF�#ONOL?4ILF>�MNIL?M�

1 3 &. *& 3 �( 0 -% � $" 3%

b ���>;S�GIH?S�<;=E�AO;L;HN??�IH�AII>M�JOL=B;M?>�C@�HIN�
=IGJF?N?FS�M;NCM@C?>� �MO<D?=N�NI�AII>M�<?CHA� L?NOLH?>�CH�GCHN�
=IH>CNCIH	

b ����>;S�?R=B;HA?�@IL�H?Q�JIFC=S�MBIOF>�;�@;OFN�I==OL
b � �� S?;L�AO;L;HN??�ACPCHA�@L??�=IFF?=NCIH�;H>�>?FCP?LS�M?LPC=?�
MBIOF>�;�@;OFN�I==OL�

b � "R=FOMCP?�-L?GC?L�$IF>� ;L>�QCNB�-?LMIH;F�*?G<?LMBCJ�
+OG<?L�?HNCNFCHA�SIO�NI�MJ?=C;F�I@@?LM

b ��FF�NBCM�@IL�IHFS�W������J?L� CN?G�JOL=B;M?>

�� :&"3�(6"3"/5&&
#IL�NB?�QBIF?�AO;L;HN??�J?LCI>��Q;LL;HNS�M?LPC=?�QCFF�<?�
=IGJF?N?FS�@L??�I@�=B;LA?

5&$)/*$"-�4611035�0/�4*5&�
&/(*/&&34
�?CHA�;ONBILCM?>�M?LPC=?�=?HNL?M�@IL��*01/�!�
&� ,**,!,/"���01�/��Q?�;L?�?KOCJJ?>�NI�>?;F�QCNB�NB?�
&� G;DILCNS� I@�KO?LC?M��)CH?M�IJ?H�����JG�NI�����JG

'6--:�$0.165&3*4&%�
03%&3*/(�4:45&.
&�1BCM�?H;<F?M�IOL�N?F?M;F?M�MN;@@�NI�JLIPC>?�OJ
NI
NB?
GCHON?�MNI=E�
��CH@ILG;NCIH�=IOJF?>�QCNB�?@@C=C?HN�>CMJ;N=B�

��'6--�5&45*/(�130$&%63&
�FF�=IGJON?L�B;L>Q;L?�CM�N?MN?>�JLCIL�NI�>CMJ;N=B�G;CHN;CHCHA�
U�IOL�GINNI�

� " 0 1

�FF�AII>M�MO<D?=N�NI�;P;CF;<CFCNS�
�FF�JLC=?M�=ILL?=N�;N�NCG?�I@�AICHA�

& � NI�JL?MM� & � 0 &

4 5 " 3 �
d3 */ 5&3 I

�FF�IOL�0N;L�-LCHN?LM�HIQ�=IG?�QCNB�NB?�@IFFIQCHA�
P;FO?�J;=E�QILNB�W������ ,*-)"1")6�#/""

*�26"-*5:�$0.165&3�$"#-&��������������//-�W����
6/*7&34"-�13*/5&3�45"/%�������������//-�W����
����4)&&54�$0/5*/6064�1"1&3� //-�W����
5"*-03�."%&�%645�$07&3��������������//-�W����
���/*()54�)0-*%":�"$$0..0%"5*0/�

*�c�1-64�_ �1%�%*4,�1"$,�$0/5"*/*/(�
4IL>JLI=?MMIL�b �0JL?;>MB??N�b �!;N;<;M?�b �

3CLOM�(CFF?LM�b ��;=EOJ�2NCFCNS

45"3�-$���.0/0�13*/5&3
��-CH�!IN�*;NLCRF�������=JM�

1,1�)�//-�QCNB�P;FO?�J;=E�W�������

#UI�YOURS�FOR�AN�UNBELIEVABLE� ] ���� � � ���

/&8�45"3�-$*00�$0-063�13*/5&3
��-CH�=IFIOL�� �������=JM�

1,1�)�//-�QCNB�P;FO?�J;=E�W�������

#UI�YOURS�FOR�AN�UNBELIEVABLE� ] ���� � � ���

45"3�-$����$0-063�13*/5&3
��-CH�=IFIOL��������=JM�

1,1�)�//-�QCNB�P;FO?�J;=E�W�������

#UI�YOURS�FOR�AN�UNBELIEVABLE� ] ���� � � ���

45"3�-$�������.0/0�13*/5&3
���-CH�GIHI�JLCHN?L��������=JM�

1,1�)�//-�QCNB�P;FO?�J;=E�W�������

#UI�YOURS�FOR�AN�UNBELIEVABLE� ] � � � � ���

/&8�45"3�-$�������.0/0�13*/5&3
���-CH�GIHI�� �������=JM�

1,1�)�//-�QCNB�P;FO?�J;=E�W�������

#UI�YOURS�FOR�AN�UNBELIEVABLE� ] ���� � � ���

45"3�-$�������$0-063�13*/5&3
���-CH�=IFIOL�JLCHN?L���������=JM�
1,1�)�//-�QCNB�P;FO?�J;=E�W�������

#UI�YOURS�FOR�AN�UNBELIEVABLE� ] � � � � ���

45"3�4+��� */,+&5�13*/5&3
%CAB�MJ??>�KO;FCNS�GIHI�JLCHN?L�� F,,=JM��).	�

1,1�)�//-�QCNB�P;FO?�J;=E�W������

#UI�YOURS�FOR�AN�UNBELIEVABLE� ] � � � � ���

45&3&0�$0-063�
.0/*503

& W B K T R H U D � S N � ' T S T Q D 8 N Q K C

1)*-*14������.,**�
-0564�'*��1"$,

'EATURES�
d��Q;L>�QCHHCHA�MN?L?I�GIHCNIL

d�,H
MCN?�G;CHN?H;H=?

 �),120�12/�,� %�))"+$"��

1-64�
d�# &��01"�)1%�#&$%1"/

0/-:
]������

.&.03:�%3*7&4�
��4$"//&34

.&.03:
���,�3".�&91"/4*0/� 8*5)065�$-0$,�]�����

8*5)�$-0$,�]������
����.&(�&91"/4*0/�	/OT�1LUS�COMPATIBLE
� ]������
��.&(�&91"/4*0/�	(IVES�YOUR�"����PLUS�A�MASSIVE�

��.#
� ]�����
��.&(�&91"/4*0/�8*5)�5)36�1035� ]������

J�/&8���.&(�3".�#0"3%4�'30.�108&3
$OMPLETE�WITH�5HRU�1ORT�1OPULATED�BOARD�WITH���.EG�3".�]���_
��.EG�3".�]����_���.EG�3".�]�������_���.EG�3".�]������

%*3&$5�"����3&1-"$&.&/5�%3*7&�WITH�INSTRUCTIONS�
*�108&3�1$���#�3OBUST�SLIM�DRIVE�WITH�ANTI�DICK�
$6."/"�$"9�����4-*.-*/&�%3*7&�
108&3�1$����#�WITH�#LITZ�7IRUS�HARDWARE�
108&3�1$���#���9�$01:�130'&44*0/"-

]�����
]�����
]�����
]�����
]�����

%6"-�108&3�1$���#�COMPLETE�WITH�1OWER�SUPPLY�]������

)"3%�%3*7&4
*�(71����.&(�)"3%�%3*7&�8*5)�3".�&91"/%"#-&�
50��.#����.EG�3".�]�������_���.EG�3".�]������
*�_���.EG�3".�]��������_���.EG�3".�]��������
*�(71�����.&(�)"3%�%3*7&�8*5)�3".�&91"/%"#-&�50��.#
*�_���.EG�3".�]�������_���.EG�3".�]�������_���.EG�3".�
*�]�������_���.EG�3".�]������
*�108&3�4$"//&3�8*5)�7&34*0/�����40'58"3&� ]������
61(3"%&�,*5�'03�/0/�108&3�4$"//&3�6/*54
*�$OMPLETE�WITH�HARDWARE�INTERFACE�AND�NEW�VERSION�
�����SOFTWARE� ]�����

".*("������$"3500/�$-"44*$4�461&31"$,
*�/&8�".*("� �����@?;NOLCHA�4ILE<?H=B�(C=EMN;LN����1B?�4ILEM��!�-;CHN�&&&��%IG?��==NM�?N=����������//-�W������
*�"453"�5&/�(".&�1"$,� ���CH>CPC>O;FFS�J;=E?>�A;G?M��M??������$;G?MG;MN?L�J;=E�@IL�>?N;CFM	����� //-�W���
('"�#"4*$�"MM?HNC;F�@IL�<;MC=�JLIAL;GGCHA�
$"3500/�$-"44*$4�40'58"3&
�;LN�0CGJMIH�3M�0J;=?�*ON;HNM� ^ )?GGCHAM
�
 ;JN;CH�-F;H?N�
��#&$%1"/�',601& (0�
.2�)&16�*,20"-�!

//-�W�����

//-�W������
//-�W������
//-�W����

505"-�331� ] � ��� ��� �

#UT�YOURS�FOR�AN�UNBELIEVABLE

]������

/�#�5HIS�.ACHINE�REQUIRES�A�57�.ODWLATOR�	]�����
� IF�IT� IS�TO�BE�USED�WITH�A�TELEVISION

6 4
* �



����������
� �� � � �����

�.�R��
��	
Z�1?J>�7DO�
FKH9>7I;
EL;H�R��

1 � 4 #

W � � �

�#'*&3���&&� #(�)(��) �)/,�-.),�-�
),�,#(!�)/,�.�&�-�&�-���*�,.'�(.9

��%���(3�*/,�"�-��.)�."��0�&/��) �HPK�
),�'),���(��1�C&&�-/**&3�3)/�1#."�."��������'#!��1),�*,)��--#(!�*��%�!��

)(�."��'�,%�.� ),�$/-.�HMT9TP�=�-�0#(!�3)/�HLKKL�
�/.�"/,,3�-.)�%-��,��&#'#.����.�."#-��,�43�*,#��5

�&.�,(�.#0�&3�3)/���(��/3��),�1),."�0&9&� )(�#.-�)1(� ),�HQT9TP

aa�1.#!'�*�.30!&�1#�aa�
�����.*31�4#01�� 
�

$"3500/�$-"44*$�1"$,4

������
��8
��
������
���


�
������
������

�����
���
�����

���
���

00. �G L

13.#0�*-5�.0'!#

]������
aa�1.#!'�*�.30!&�1#�aa

.)*� .�(� �",#-.'�-�Q�
!# .� #���-� �.� !#0�X
�1�3� *,#��-� 1"�(�#�

#�3)/� -*�(�� )0�,� 8��� #(�
�(3�) �)/,�-.),�-�),� */,�#�
#��"�-��'�#&�),��,�Z

�����
� �
���
F� 
���� ��
��� ��
��

��� ;J;=CNS������)I=E;<F?�!CME��IR� X����� X����

��� ;J;=CNS������)I=E;<F?�!CME��IR� X������ X����

-;=E�I@�1?H��L;H>?>�-L?=CMCIH

�����!CMEM� X������ X����

�����!CME�!LCP?� F?;H?L�(CN� X����� X����

%CAB�.O;FCNS�0?GC�MI@N�GIOM?J;>� X����� X����

����0B??NM�I@� IHNCHIOM�-LCHN?L�-;J?L� X����� X����

0N;H>;L>�*C=LIMQCN=B�'ISMNC=E

U7CJMNC=E�0OJ?LJLI��ONI@CL?�'ISMNC=E

.OC=EDIS�1IJMN;L�'ISMNC=E�1B?�2FNCG;N?� X������ X�����

/?JF;=?G?HN��GCA;�*IOM?� X������ X����

Z�&#'#.���.)�)(��!# .�
*�,�.,�(-��.#)(

X����� X�����

X������ X����

 �1'*"-,�
+#%�12-0#
������1IONB�5;FE�� ;MCF>IH�
2?F?JBIH?������	�������

U�(@?� #"$-0"�
�� +#%�12-0#

��2B?�&IQ;L>�!?HNL?�� ?>@IL>
�
2?F?JBIH?������ 	������

'D@NH ��*32-,
13.#012-0#
���LH>;F?�!?HNL?��*ONIH�
2?F?JBIH?������	�������

&'5��,-02&�+.2-,�
13.#012-0#
����!IFF?A?�1N��,ILNB;GJNIH�
2?F?JBIH?������	������

* @@< �12
��* �,1�
13.#012-0#
���+;LE?N�.F;=?��1N
��F<;HM�
2?F?JBIH?���!;FF�&?;>�-@@C=?

5#*57,�
%�0"#,�!'27
���!BOL=B�0I;>��5
%
!
�
2?F?JBIH?������	�������

-.#,',%�1--,�
+#%�12-0#1�

�*"#01&-2�

U�> @L
�5#+ *#7�

13.#012-0#1�

U> . �� �0,#2

5�*2&�+12-5
����
�����
��
���
��
�
���

�0CGJFS�NB?��?MN^� IGGI>IL?�;ONBILCM?>�L?J;CL�=?HNL?�
#/""� ,))" 1&,+�� �!")&3"/6��6 � ,2/&"/�*;E?�IH?�MCGJF?�JBIH?�=;FF�;H>�F?;P?�NB?�L?MN�NI�OM��

$2�/�+1""!���!�6�12/+��/,2+!�4?�AO;L;HN??�NI�L?NOLH�SIOL�=IGJON?L�4&1%&+���>;SM�I@�=IFF?=NCIH�
#2))�,3"/%�2)�&+ )2!&+$�,3"/����!&�$+,01& � %" (0�6IOL��GCA;�QCFF�FIIE�;M�AII>�;M�H?Q�

��*,+1%� ,*-/"%"+0&3"�$2�/�+1""�,OL�?HACH??LM�QILE�NI�NB?�BCAB?MN�MN;H>;L>�
�))�&+ )20&3"�-/& "�4 ?�QIH�N�=IH�SIO�QCNB�BC>>?H�?RNL;M�

#/""����$�*"0�0,#14�/"�-� (�
#IL�;�FCGCN?>�I@@?L�Q?�QCFF�ACP?�SIO�;����A;G?M�J;=E�=IGJF?N?FS�@L??�

�

������	�� 
�����
�
��
��
����� H PT 9TP

+��-?LMIH;F�=;FF?LM�CH�NI�IH?�I@� IOL�MNIL?M�G ;S �>?>O=N�X���@LIG�NB?�;<IP?�JLC=?�
4 ? �L?M?LP?�NB?�LCABN�NI�L?@OM?�=IGJON?LM�NB;N�B;P?�<??H�N;GJ?L?>�Q CNB�IL�;L?�<?SIH>�

?=IHIGC=;F� L?J;CL�� &H�NBCM�CHMN;H=?�; �HIGCH;F�X���=B;LA?�Q CFF�<?�G;>?�NI�=IP?L�=;LLC;A?�=IMNM�

�2.�(��3)/,�1�,,�(.3�.)���.).�&�) ��� 3��,� ),�)(&3��(����#.#)(�&�R��
��

� 
 ��� 
	 
 � �$ , � ", ' � �� � � �] �	�� � 

 � �� 
 � � 
 � �



% & 4 , 5 0 1 � 1 6 # - * 4 ) * / (

�+!�#&+�))5



%@QJDM�LDMT� HSDLR
� @MC� HS�L@X�S@JD�
@�VGHKD�SN�VQ@O�XNTQ�AQ@HM� @QNTMC�SGD�
BNMBDOS�� #TS� HS� HR�@�LNQD�
RNOGHRSHB@SDC�SDBGMHPTD� SG@M� RHLOKX�
@CITRSHMF�SGD� ��� RG@CDR�NE�SGD�
BNMUDQSDC�FQDXRB@KD� HL@FD�TO�NQ�
CNVM�NMD�U@KTD
�VGHBG� HR�VG@S�
�00B0&20<�CNDR�

-00,�"5�*5�5)*4�8":
'=C27
(>�B@M� QNS@SD�BKHO�@QD@R�SN�@MX�
@MFKD� HM� � �� �CDFQDD�RSDOR
� @MC� HS�B@M�
@KRN�RK@MS�NQ� iRGD@Qj� BKHOR� GNQHYNMS@KKX�
@MC�UDQSHB@KKX��"R�VDKK� @R�ADHMF�@AKD�
SN�EKHO�BKHO�@QD@R� GNQHYNMS@KKX�@MC�
UDQSHB@KKX
�VGHBG� @MX�RB@MMHMF�
RNESV@QD�B@M�CN
� '=C27
(>�B@M�LHQQNQ�
@M� HL@FD�SN�SGD� KDES
� QHFGS
� @ANUD�NQ�
ADKNV�SGD�BKHO
�VGHBG�L@JDR� HS�D@RX�
SN�BQD@SD� iSHKDCj� HL@FDR�NQ�E@MBX�
ANQCDQR
� ENQ�DW@LOKD�

5GDQD� @QD� ENTQ�KDUDKR�NE�
L@FMHEHB@SHNM�� /NQL@K
� ��SHLDR
� ��
SHLDR� @MC� 'TKK
� SGD� K@SSDQ�ADHMF�@�
iSGTLAM@HKj� QDOQDRDMS@SHNM�NE�SGD�
BNLOKDSD�O@FD�SG@S� HR� RHLHK@Q�SN�
�00B0&20<�A�.@RSDQ�1@FD�ED@STQD��
$KHO�@QD@R� HM� '=C27
(>�B@M�AD�LNUDC�
AX�ONHMSHMF�HMRHCD�SGD�@QD@
� GNKCHMF�
CNVM�SGD� KDES�LNTRD�ATSSNM� @MC�
CQ@FFHMF�SGD�LNTRD�� *E�XNT� GNKC�CNVM�
4GHES�@S�SGD� R@LD�SHLD
�VG@SDUDQ�HR�
HM� SG@S�BKHO�@QD@�FDSR�LNUDC�

"R�VDKK� @R�
RB@MMHMF� HMSN�BKHO�
@QD@R
�XNT�B@M� KN@C�
HMSN�SGDL
�VHSG�SGD�
NOSHNM�SN� JDDO�SGD�
HL@FD�R�@RODBS�
Q@SHN
� NQ� HFMNQD� HS�
@MC� QDRB@KD�SGD�
HL@FD�SN�EHS�SGD�
@QD@�� "MX� *''�*-#.�
HL@FD�B@M� AD� KN@CDC�
TO�SN� &WSQ@�)@KE#QHSD�
@MC� )".
� ATS�MNS�
XDS�SGD� MDV�""�
BGHORDS�ENQL@SR�
$NKNTQDC� OHBSTQDR�
FDS�BNMUDQSDC� HMSN�
AK@BJ�@MC�VGHSD� CHSGDQ�O@SSDQMR�

*''�*-#.
� *.(
� 1$9
�5*''
�
 02#08<B�@MC�#@8<B 0AB4@�HL@FDR�
B@M� AD� KN@CDC� @R�ETKK� O@FDR
� @MC�XNT�
@QD�FHUDM�BNMSQNK�NUDQ�GNV�BNKNTQDC�
HL@FDR� @QD�BNMUDQSDC� SN� AK@BJ�@MC��
VGHSD�CHSGDQR��5GHR� HR�@MNSGDQ�
ONVDQETK� ED@STQD�NE�'=C27
(>�SG@S�
MNM�SDBGHD� TRDQR�L@X�EHMC� BNMETRHMF��
3D@CHMF�SGD�L@MT@K
� DWODQHLDMSHMF�
@MC� QDLDLADQHMF�@QD�SGD� JDXR�SN�
TMKNBJHMF�SGHR�CNNQ�

����%1*� */�5)&�4)"%&
$KHOR�NQ�VGNKD�O@FDR�B@M� AD� R@UDC� HM�
DHFGS�ENQL@SR�� *''�*-#.
� *.(
� 1$9
�
5*''
��460A	� (*'
� 02#08<B�@MC�
#@8<B 0AB4@�� 5GDRD� @QD� HM� AK@BJ�@MC�
VGHSD�NMKX�

(QDXRB@KDR�B@M� AD�R@UDC� HM�SGQDD�
ENQL@SR�� ���BNKNTQ� *''�*-#.
� �����
BNKNTQ�5*''�NQ����AHS� *''�*-#.�
%DROHSD�SGD� HLOQDRRHNM�FHUDM�AX�SGD�
@CUDQSR
� SGD� K@SSDQ�SVN�ENQL@SR�
BNMS@HM� NMKX����RG@CDR�NE�FQDX

ADB@TRD�SGDX�G@UD�ADDM� RB@MMDC�
VHSG� @� ���FQDXRB@KD� G@MC� RB@MMDQ��
5GDRD� HL@FDR�B@M�S�AD�UHDVDC�NM�
	C@QD� *� R@X� HS
� @M� iNKCj�"LHF@�� "LHF@�
�����NQ������NVMDQR� RGNTKC� AD�
@AKD�SN�UHDV�SGD� ����
AHS� *''�*-#.� HL@FDR�
ATS� *� G@UDM�S�XDS�
ADDM� @AKD�SN�SDRS�
SGHR��"KK� SGQDD�
FQDXRB@KD�ENQL@SR�
B@M� AD� HLONQSDC�
@MC� OQHMSDC�AX�
#064&B@40<@	
#@=54AA8=<0:�#064�
B@M� G@MCKD�SGD� ����
AHS�@MC� ���BNKNTQ�
*''�*-#.R�
#064&4BB4@����@MC� @K�
NE�SGD� iFQ@OGHBRj�
VNQC� OQNBDRRNQR�
B@M� S@JD�SGD� ����
BNKNTQ� *''�*-#.R�

5GD�PT@KHSX�NE�'=C27
(>LA �����
FQDXRB@KD� HL@FDR� HR�LTBG� HLOQNUDC�
5GDX� KNNJ�@� KHSSKD� KDRR�RG@QO�NM`
RBQDDM
� ATS�VGDM� RB@KDC�CNVM�SN�
HMBQD@RD�SGD�NTSOTS�QDRNKTSHNM
� SGD�
OQHMSNTSR� MNV�@KLNRS�@KV@XR� KNNJ�
ADSSDQ�SG@M�SGD� R@LD� OHBSTQD�
RB@MMDC�VHSG� QHU@K� RB@MMDQR
�
DRODBH@KKX�VHSG�@� OQHMSHMF�O@BJ@FD�
KHJD� 'C@1=#@8<B�#@=54AA8=<0:�� '=C27


8GX�VNTKC�XNT�V@MS�SN�VNQJ�NM�
HL@FDR�SGHR�RHYD �#DB@TRD�"LHF@�
AHSL@OR�@QD� KNV�QDRNKTSHNM� 	���COH
�
@MC�OQHMS�NTS�@S������RB@KD�VHSG�
I@FFX�DCFDR�NM� BTQUDR�@MC�CH@FNM@KR�

*?E38
+@�HAS����BUILT�IN�FILL�OR�
PAINTING�PATTERNS� IN�THREE� SIZES�� *F�
THESE�ARENiT�ENOUGH�YOU� CAN�PAINT�
YOUR�OWN� PATTERN
� CUT� IT�OUT� AS� A�
BRUSH� AND� PAINT�WITH� THAT

(>�G@R� MN�CHQDBS�OQHMSHMF�E@BHKHSHDR
� RN�
XNT�LTRS� HLONQS�XNTQ�OHBSTQD� HMSN�
@MNSGDQ�OQNFQ@L�SG@S�B@M� OQHMS�

5GD�CQ@VHMF�E@BHKHSHDR� HM� '=C27
(>�
@QD� RTODQA
� ATS�CDRHFMDC� RODBHEHB@KKX�
ENQ�VNQJHMF�VHSG� K@QFD�AK@BJ�@MC�VGHSD�
HL@FDR�� :NT� B@MjS�VNQJ�NM� SGD�
FQDXRB@KD� HL@FD�CHQDBSKX�� SGHR� MDDCR�
SN�AD� R@UDC� @MC� HLONQSDC� HMSN�@�
CDCHB@SDC�BNKNTQ�O@HMSHMF�O@BJ@FD��
4NLD�BNMRHCDQ�SGHR� @�VD@JMDRR�
VGDM� HM�E@BS� HS� HR� @� RSQDMFSG�� HE�XNT�
@QD� @�LNMNBGQNLD�CDRJSNO�OTAKHRGDQ�
@MC�XNT�V@MS�SN�VNQJ�NM�L@RRHUD����
BNKNTQ�AHSL@OR�� �� 
����AX��
����
OHWDKR�ENQ�DW@LOKD�� � '=C27
(>� HR�SGD�
NMKX�"LHF@�OQNFQ@L�SG@S�B@M�CN�SGD�
INA�� *� LTRS�RSQDRR�@F@HM
� GNVDUDQ
�
SG@S�XNT� MDDC�SGD�LDLNQX�SN�VNQJ�NM�
OHBSTQDR�NE�SGHR�RHYD�

'OR�WORKING�ON�BLACK�AND�WHITE� LINE�
ART� *?E38
+@�IS�FAR�MORE�USEFUL�THAN�
ANY�"MIGA� PAINTING�PACKAGE

#TS�BQD@SD�SGD� HL@FD�AHF�@MC� RB@KD� HS�
CNVM�@S�OQHMSHMF�SHLD�SN� ����NE�HSR�
NQHFHM@K� RHYD
� @MC� D@BG� OHWDK� ADBNLDR�
K����SG �NE�@M� HMBG� HMRSD@C��5GD�
I@FFDC� RSDOR�@QD� MNV�RN�SHMX�SG@S� HS�
HR� G@QC� ENQ�SGD�DXD�SN�RDD�SGDL�

130'&44*0/"-�13*%&
.HFQ@OG� G@R�ADDM�VNQJHMF�G@QC�NM�
'=C27
(>�� *S�G@R�BNLD� @�UDQX�KNMF�
V@X�RHMBD�UDQRHNM� ���
� @MC� HE�XNT�
G@UD� @M� D@QKHDQ�UDQRHNM�XNT� RGNTKC�
BNMRHCDQ�TOFQ@CHMF�� *M� SGD� 4B@M�
4DSSHMF�QDPTDRSDQ�SGDQD� H�R� MNV�@�
g5XOD�� )@MC�� NOSHNM
� RN�EK@SADC�
RB@MMDQ�RTOONQS�L@X�AD�NM�SGD�V@X��
:NT�L@X�NQ�L@X�MNS�AD� HMSDQDRSDC� HM�
SGHR�� � *jL�LDQDKX�ONHMSHMF�NTS�SG@S�
ETQSGDQ�CDUDKNOLDMS� HR� RSHKK�UDQX�LTBG�
NM� SGD�B@QCR�

4NLD�D@QKX�UDQRHNMR�NE�'=C27
(>�
G@UD� ATFR�SG@S�B@TRD�BQ@RGDR�� *jUD�
TRDC�UDQRHNM�� ����DWSDMRHUDKX�	NM� @�
8NQJADMBG� ��L@BGHMD
�@MC� HS�EDDKR�
RNKHC� @R� @� QNBJ�� *SjR� @�SQTKX�
OQNEDRRHNM@K� OHDBD�NE�VNQJ�@HLDC� @S�
SGD� OQNEDRRHNM@K� NQ�RDLH�OQNEDRRHNM@K�
TRDQ�� #TS�XNT�CN�G@UD�SN� OTS�XNTQ�
LHMC�SN� HS�� � HSjR�MNS�RN�LTBG�SG@S�
'=C27
(>� HR�CHEEHBTKS�SN�TRD
� HSjR�
RHLOKX�SG@S� HS�B@M�CN�RN�LTBG�SG@S�
MNUHBDR�B@M� EDDK� @� AHS�RV@LODC�AX�
SGD�SDBGMNKNFX�� $%

O O O O O O O O O
4)011*/(�-*45
�72-$/-9���������������������F������

BY�(OLDEN� *MAGE� 6,� -TD
� 6NIT� ��A

.ILLMEAD� #USINESS�$ENTRE
� .ILLMEAD� 3D

-ONDON� /��� �26�
a � ������� � ����

�--?-$/-9�������������������� F�����
BY� 1ANDAAL� *NTERNATIONAL� -TDT�
10� #OX�����
-ONDON� /8�� �3%
a � ������� � ����

5HE�REALLY�GREAT�THING�ABOUT�THE�
�11D1)31>�AND��<61)31>�&<EC�
SCANNERS�BECOMING�SO�MUCH�
BETTER�AND�CHEAPER� IS�THAT� IT�HAS�
BROUGHT�THEM�AT� LEAST� LEVEL� 	� ISH
�
WITH�THE�&?G5B�)31>>5B�IN�QUALITY�
AND�PRICE��"ND�OF�COURSE�BOTH�
�11D1)31>�AND��<61)31>�HAVE�
FEATURES�THAT�THE�&?G5B�)31>>5B�
CURRENTLY�LACKS�

5GHR�LD@MR�SG@S�1NVDQ�
$NLOTSHMF�VHKK� GNODETKKX�FDS�SGD�
GTLO�@MC� ETQSGDQ�DMG@MBD�SGD�
#=E4@�&20<<4@�RNESV@QD
�VGHBG� HM�
STQM� RGNTKC� HMROHQD� '=C27
(>�@MC�
�00B0&20<�#@=54AA8=<0:�SN�QD@BG�
ENQ�FQD@SDQ�GDHFGSR�

4N�VGHBGDUDQ�XNT�CDBHCD�SN�
ATX
� CN�L@JD� RTQD�SG@S�XNT� QDFHRSDQ�
@MC�SGDQDENQD�ADBNLD�DKHFHAKD�ENQ�
RNESV@QD�TOFQ@CDR�

'03�'6563&�
13&4&/5"5*0/
"MC� HS� KNNJR� KHJD� *jUD�ITRS�FNS�
DMNTFG� RO@BD� KDES�SN�LDMSHNM�SGD�

@MMDQ�SG@S�1NVDQ�
ADDM� @CUDQSHRHMF�ENQ

SGD� OQNSNSXOD

_�G@MC� �

VDQD� @�EDV�RL@KK�
SGD� RNESV@QD
�VGHBG�

HM� SGD

*jKK� AD� @AKD�SN�S@JD�
EHMHRGDC�

ENQ�XNT� HM�MDWS

$)&$,065
" -'"4 $"/ � 1 -64

� - >1 � :2�& >1 � G � G � G �! �!
"�AHS�NE�@� RSDDO� KD@QMHMF�BTQUD
� ATS�VDKK�
VNQSG�SGD� DEENQS�

�1 - ?@ =1 > � G � G � G � G � G
/N�NSGDQ�"LHF@�G@MC� RB@MMDQ�RNESV@QD�
B@M�BTQQDMSKX�L@SBG�SGD�ED@STQDR�O@BJDC�
HMSN�5NTBG�6O�

$ ; 1 1 0 � G � G � G �! �!
(DSR�E@RSDQ�SGD�LNQD�LDLNQX�XNT� G@UD�

� :/@8 19 ?- ?5:9 � G � G � G � G � G
&WBDKKDMS�L@MT@K
� @KSGNTFG� HS�CNDR�O@BJ�@�
KNS� HM� @MC�BQ@BJR�@KNMF�@S�RTBG�@�E@RS�O@BD�
SG@S�SGD� MNM�SDBGHD�LHFGS�EDDK� @� AHS�
ADLTRDC�AX� HS�@KK�

" =5/1 �' - 7@1 � G �G �G �G �!
"R�VDKK� @R�SGD� RB@MMDQ�GD@C
� HMSDQE@BD� @MC�
5NTBG�6O�RNESV@QD
� XNT�@KRN�FDS�SGD�
.DQFD�KS�OQNFQ@L
�VGHBG�DM@AKDR�XNT�SN�EHS�
SVN�G@KUDR�NE�@�VHCD�RB@M�SNFDSGDQ�SN�
BQD@SD�NMD�AHF� HL@FD�

0VERALL� RATING� _ �_ ���_ �O
*E�HS�G@C� RNLD�FQDXRB@KD� HL@FD�OQNBDRRHMF�
SNNKR� KHJD� AQHFGSMDRR
� BNMSQ@RS�@MC�F@LL@�
BNMSQNKR
� HS�VNTKC�AD�MD@Q�ODQEDBS��""�
BGHORDS�RTOONQS�LTRS�MNV�AD�@�OQHNQHSX�

".*("�4)011&3�_ �*446&����_ �'&#36"3:� ����



7 * % & 0

�*0%���/1,!.� ,��'
BNKI�RE@AK�P=LA�=QPKI=PE?=HHU�� >QP�=�
HEPPHA� LNAL=N=PKNU�SKNG� EO� JA?AOO=NU� EJ�
PDEO�?=OA�� &KSARAN�� PDANA�=NA�
HEIEP=PEKJO�� >=OA@�KJ�PDA�=IKQJP�KB�
IAIKNU�BEPPA@�PK�PDA��FAFLI+A;�+CLJ
�
$KN�AT=ILHA��SEPD�PDA�OP=J@=N@� ���)�
BEPPA@�� KJHU�PSK�BN=IAO�KB�BQHH
O?NAAJ�
RE@AK�?=J�>A�CN=>>A@��SDEHA����
BN=IAO�KB�� �� �O?NAAJ�� ���BN=IAO�KB�
� �� �O?NAAJ�KN����BN=IAO�KB�� ����
O?NAAJ�=NA�=HOK� LKOOE>HA�� ,KPA�PD=P�
PDA�OI=HHAN�O?NAAJ� OEVAO� =NA�JKP�
?KILNAOOA@�RANOEKJO�KB�PDA�SDKHA�
EI=CA��IANAHU�OA?PEKJO�KB�EP�� PDKQCD�
EP� EO� LKOOE>HA�PK�LNK@Q?A� � �� �O?NAAJ�
?KILNAOOEKJ�RE=�OKBPS=NA�

1AMQAJ?A�CN=>>EJC�?=J�>A�
PNECCANA@�I=JQ=HHU�� >QP� EP�?=J�=HOK�>A�
@KJA�=QPKI=PE?=HHU��2DEO� EO�SDANA�PDA�
=Q@EK�LKNPO�KJ�PDA�>=?G�KB�PDA�
�FAFLI+A;�+CLJ�?KIA� EJ�� 'B�UKQ�
D=RA�=�4!0�SEPD� =Q@EK�@Q>�
?=L=>EHEPU��UKQ�?=J�OAP�=J�
=Q@EK�I=NGAN�SDANA�UKQ�SEOD�
PK�OP=NP�CN=>>EJC�BNKI�KJ�PDA�
P=LA�� �FAFLI+A;�+CLJ�?=J�>A�
PNECCANA@� >U�PDEO�=Q@EK�I=NGAN�
=J@�SEHH� OP=NP�CN=>>EJC�=P�PDA�
OLA?EBEA@� LKEJP��  QP�@KJ�P�
@AOL=EN�
 �UKQ�?=J�=HS=UO�=@@�=�
ODKNP�� HKQ@�JKEOA�PK�=�P=LA�
>AEJC�NA?KN@A@�PK�CAP�PDA�O=IA�
ABBA?P� EB�UKQ�D=RAJ�P�CKP�=J�
=Q@EK�@Q>�B=?EHEPU�� #TPAJ@A@�
=JEI=PEKJO�?=J�>A�I=@A�QOEJC�
PDEO�BA=PQNA�=O�PDA�OKBPS=NA�
?=J� NA?KCJEOA�SDANA� EP�EO� =J@�
I=GA�=@FQOPIAJPO�PK�OP=NP�
@ECEPEOEJC�=P�PDA� JATP�
QJCN=>>A@�BN=IA� EJ�PDA�
OAMQAJ?A���@@EPEKJ=HHU�� EP� EO�
LKOOE>HA�PK�PAHH�PDA�OKBPS=NA�
DKS�I=JU�BN=IAO�PK�OGEL�=BPAN�
PDA�=Q@EK�I=NGAN�>ABKNA� EP�
OP=NPO�@ECEPEOEJC�

%N=>>A@�OAMQAJ?AO�?=J�>A�
O=RA@�AEPDAN�=O� '$$�OAMQAJ?AO�
BKN�=OOAI>HU�SEPD�KPDAN�OKBPS=NA��
OQ?D�=O��=CLO=�+9AEK�$1�� KN�O=RA@�=O�
OLA?E=H� �������?KHKQN�BEHAO�SDE?D�
?=J�KJHU�>A� NALH=UA@�SEPD��FAFLI+A;�
+CLJ
� .ANOKJ=HHU�'� BKQJ@�PD=P�PDA�
HEIEPA@� =JEI=PEKJ�B=?EHEPU��SDEHA�
EJPANAOPEJC��S=O� HEPPHA�IKNA�PD=J�=�
JKRAHPU�� >QP�'�I�OQNA�PDANA�=NA�OKIA�
SDK�SEHH� BEJ@� EP� EJ@EOLAJO=>HA�

#'�!��*,)��--#(!
'B�UKQeRA�OLAJP�=CAO�CAPPEJC�=�
LNEOPEJA�CN=>�UKQeNA�QJHEGAHU�PK�S=JP�
PK�IAOO� EP�QL�SEPD� EI=CA�LNK?AOOEJC�

 QP� EP� EO�AJPENAHU�LKOOE>HA�PD=P�UKQ�HH�
JAA@�PK�LNK?AOO�=J� EI=CA�PK�QOA�=O�
=� >=?GCNKQJ@�BKN�=JKPDAN�CN=LDE?�� BKN�
EJOP=J?A��  U�QOEJC�PDA�LNK?AOOEJC�
BEHPANO�=HH� GEJ@O�KB�KLAN=PEKJO�?=J�>A�
@KJA�KJ�=J� EI=CA�� EJ?HQ@EJC�
OKBPAJEJC�� =RAN=CEJC��C=II=��
JAC=PERA�� AI>KOOEJC�=J@� OK�KJ����
CN=J@�PKP=H�KB����@EBBANAJP�ABBA?PO�=NA�
?QNNAJPHU�=R=EH=>HA�

.,#�%3�."#(!-
�FAFLI+A;�+CLJ�D=O�IKNA�PNE?GO�QL� EPO�
OHAARA��%N=>>A@� EI=CAO�?=J�>A�
BHELLA@�=NKQJ@�>KPD�PDAEN�6�=J@�7�
=TAO�� KN�OQ>@ERE@A@� EJPK�BKQN�E@AJPE?=H�
EI=CAO�� KN�I=CJEBEA@�OK�PD=P�=�
LKNPEKJ�KB�PDA� EI=CA� EO�>HKSJ�QL�PK�
BQHH�O?NAAJ�OEVA�
 �SEPD� =HH� PDA

"M� HMRS@MS�FQ@A�EQNL�7)4�S@OD

=PPAJ@=JP�F=CCEAO�PK�>KKP��-JA�D=HB�KB�
=J� EI=CA�?=J�ARAJ�>A�IENNKNA@�
DKNEVKJP=HHU�KN�RANPE?=HHU�PK�LNK@Q?A�
OLHEP
OUIIAPNU�LE?PQNAO�

1"�.�-�."����.�"�
,KS�� '� @KJeP�S=JP�PK�>A�=�OLKEHOLKNP��
>QP�OQNAHU�BKN�PDEO�OKNP�KB�IKJAU� EP�
ODKQH@�>A�LKOOE>HA�PK�A=OEHU�CN=>�=J�
EI=CA� EJ� DE
NAO� EJPANH=?A@�KRANO?=J��
����>U�����LETAHO�BKN�AT=ILHA��
3JBKNPQJ=PAHU�PDEO� EOJeP �PDA�?=OA��
�9:9I=K�+CLJ�?=JeP �D=J@HA� EP�SEPDKQP

 �0��/$�.%*#
4NLD�QD@CDQR�G@UD�ADDM�
BNMBDQMDC�@ANTS�OQNAKDLR�SG@S�
SGDX�G@UD�G@C�TRHMF�@�O@Q@KKDK�C@S@�
SQ@MREDQ�RVHSBG�VHSG�SGD� 1A<A��DA?9�
�� �@MC�SGDHQ�OQHMSDQR�� *�SQHDC�TRHMF�
RTBG�@�CDUHBD�VHSG�LX�"LHF@�
�����@MC�G@C�MN�OQNAKDLR�@S�@KK�
VGDM�RVHSBGHMF�ADSVDDM�OQHMSDQ�
@MC�CHFHSHRDQ�

&KSARAN�� =�@=P=�OSEP?DAN�EOJ�P�
JA?AOO=NEHU�=�CKK@� E@A=�=O�PDA�@=P=�
PN=JOBAN�N=PAO�>APSAAJ�PDA�@ECEPEOAN�
=J@�PDA��IEC=�?=J�>A�=@RANOAHU�
=BBA?PA@�� LKOOE>HU�?=QOEJC�HKOP�KN�
?KJBQOA@�@=P=�
 �=J@�DAJ?A�>=@�
CN=>O�
 �=J@�OK�(!*�ATLNAOOHU�LKEJPO�
KQP�PD=P�@=P=�OSEP?DAO� ODKQH@� JKP�
>A�QOA@�SEPD� EPO�@ECEPEOANO�

��SGNTFGS�XNT�LHFGS�KHJD�SN�JMNV�
SG@S�;DM�$NLOTSDQ�4DQUHBDR�G@R�
QDBDMSKX�QDKD@RDC�@�ATMCKD�ENQ�
"LHF@�ENMS�ATEER�B@KKDC�SGD��EKA��
.LG=I�+9;B��VGHBG�BNLOQHRDR�
;DMfR�NVM��EKA��ENMS�@KH@RHMF�
OQNFQ@L�OKTR����"('"�
$NLOTFQ@OGHB�ENMSR�HM�8NQJ#DMBG
��#TKKDS�ENQL@S��"KRN�HMBKTCDC�@QD�
ENTQ�OQD�RB@KDC�@MC�@MSH�@KH@RDC�
UDQRHNMR�NE�D@BG�ENMS�QD@CX�SN�TRD�
HM�@MX�FQ@OGHBR�@OOKHB@SHNM�VGHBG�
B@M�TSHKHRD�$NKNQENMSR�

�IEC=�KSJANO�SEPD�5KNG>AJ?D�
�����KN�CNA=PAN�?=J� QOA�PDA� QHHAP�
BKJPO�SEPD�=JU�OKBPS=NA�?=L=>HA�KB�
O?=HEJC�PDAI�KJ�PDA�BHU�� KN�I=GA�
PDAI� EJPK��IEC=�>EPI=L�BKJPO�QOEJC�
PDA�5 ��!FLEK9AE�LNKCN=I�
 A?=QOA�PDAU�=NA�O?=H=>HA�PDAU�
@KJeP�LNK@Q?A�PDA�F=CCA@�A@CAO�
JKNI=HHU�=OOK?E=PA@�SEPD�O?=HEJC�QL�
>EPI=L�BKJPO�� PDKQCD�PDAU�SEHH� JARAN�
=LLA=N�LANBA?PHU�OIKKPD� >A?=QOA�KB�
PDA�OEVA�KB�PDA� LETAHO�SDE?D�I=GA�
QL�PDA��IEC=eO�RE@AK�@EOLH=U�� $KN�
CNA=P� HKKGEJC�@EOLH=UO�PDAU�?=J�>A�
?KJRANPA@�PK��IEC=�!KHKNBKJPO�QL�PK�
���� HEJAO� DECD�>U�QOEJC�PDA��EKA��
LNKCN=I�PK�LNK@Q?A�OIKKPD
A@CA@�

=JPE
=HE=OA@�!KHKNBKJPO��2DA��EKA��
.LG=I�+9;B�?KOPO�Y������ EJ?HQOERA�

�HPANJ=PERAHU�� EB�UKQ�=HNA=@U�D=RA�
�EKA��UKQ�?=J�>QU�PDA� QHHAP�BKJPO�
=HKJA� �SEPD� JK�O?=HA@�=J@�=HE=OA@�
RANOEKJO	��BKN�Y������ EJ?HQOERA�

#EPDAN�S=U�� EB�UKQeNA� HKKGEJC�BKN�
DECD�MQ=HEPU�BKJPO�OQEP=>HA�BKN�=�
N=JCA�KB�PEPHEJC�=J@�CN=LDE?O�
=LLHE?=PEKJO�UKQ�ODKQH@� OANEKQOHU�
?KJOE@AN�PDAOA�L=?GO�� '�S=O� QOEJC�
PDAI� NA?AJPHU�SEPD�.;9C9��
��=J@�
((����PK� LNK@Q?A�PDA�CN=LDE?O�BKN�
PDA�$QPQNA�.Q>HEODEJC�OP=J@�=P�PDA�
$QPQNA�#JPANP=EJIAJP�1DKS�FQOP�=�
?KQLHA�KB�IKJPDO�=CK�=J@� '�IQOP�
O=U�PD=P� '�S=O�RANU�LHA=OA@�SEPD�
PDAEN�N=JCA�=J@�MQ=HEPU�

'B�UKQ�@� HEGA�PK� GJKS�IKNA�� KN�
SKQH@� HEGA�PK�CAP�DKH@�KB�PDA�BKJPO�
BKN�UKQNOAHB�� >KPD� L=?GO�=NA�
=R=EH=>HA�@ENA?P�BNKI�8AJ�!KILQPAN�
1ANRE?AO�� ��1EHRAN� EN?D�%NKRA��
1SEJPKJ�� +=J?DAOPAN�+����$1�
\�$=T����
���������� ,KPA�PD=P�
!KILQCN=LDE?�BKJPO� EJ� QHHAP�BKNI=P�
=NA� JKP�?KIL=PE>HA�SEPD�PDA�
!%$KJPO� QOA@�>U�LNKCN=IO�OQ?D� =O�
+IF>=JJAFE9C�+9?=�=J@�+9?=.=KK=I�
=O�PDAU�QOA�=�@EBBANAJP�!%�BKNI=P�

PDA�=@@EPEKJ�KB�(!*�O� NA?AJPHU�
NAHA=OA@�Y����0�+�?=N@�� =J@��
PDKQCD�PDA�KH@AN��FAFLI+A;�OKBPS=NA�
?=J�@K� EP��PDA�LNK?AOO�I=U�P=GA�
OARAN=H� IEJQPAO�� 'J� EPO�@ABAJ?A�(!*�
LKEJPO�KQP�PD=P�CN=>>EJC�IKREJC�
EI=CAO� EJ�DE
NAO� EJPANH=?A� EO� LKEJPHAOO�
>A?=QOA�KB�QJ@AOEN=>HA�IKPEKJ�
BHE?GANEJC�LNK>HAIO�
 �SDE?D� EO�SDU�
�9:9I=K�+CLJ� EJ?HQ@AO�=�@A

EJPANH=?EJC�NKQPEJA�� $=EN�AJKQCD�� >QP�
SDU�ODKQH@�MQ=HEPU�>A�?KILNKIEOA@�
SDAJ�@ECEPEOEJC�=�OPEHH� EI=CA�BNKI�=�
RE@AK�?=IAN=�� BKN�EJOP=J?A�

+U�OA?KJ@�CNELA� EO� =>KQP�PDA�
H=?G�KB�@EPDANEJC�NKQPEJAO�=R=EH=>HA�
SEPD��FAFLI+A;�+CLJ�� =J� KIEOOEKJ�
SDE?D�OQNLNEOA@�IA��  U�=@@EJC�=P�
HA=OP�OEILHA�@EPDANEJC�PK�PDA� EI=CA�
LNK?AOOEJC�KLAN=PEKJO� '� NA?GKJ�PD=P�
PDA�@EOLH=U�MQ=HEPU�?KQH@�>A�
EIIAJOAHU� EILNKRA@�=J@� OIKKPDAN
�
HKKGEJC�@EOLH=UO�?NA=PA@�

'� D=RA�PK�?KJ?HQ@A�PD=P��FAFLI+A;�
+CLJ�?ANP=EJHU�LNKRE@AO� DECD�MQ=HEPU�
CN=>O�� =J@�D=O�LHAJPU�KB�BHATE>EHEPU�EJ�
>KPD� EPO�D=N@S=NA�=J@�OKBPS=NA�� 'P� EO�
ATPNAIAHU�B=OP�� =J@�CAJAN=HHU�MQEPA�
OEILHA�PK� QOA��UAP� EP� EO�OK�DECDHU�
LNE?A@�PD=P� '� @KQ>P� EB�EP�SEHH� OAHH� EJ� =JU�
OECJEBE?=JP�MQ=JPEPU�

�FAFLI+A;�+CLJ�NAMQENAO�� =J��IEC=�
SEPD�=P�HA=OP��+>�KB�0�+�� PDKQCD�
IKNA�SKQH@� >A�D=J@U�BKN�H=NCA�
EI=CAO�KN�CN=>>EJC�=JEI=PEKJO����
D=N@�@EOG�SKQH@� =HOK�>A�QOABQH� PK�
?KLA�SEPD� PDA� H=NCA�@=P=�BEHAO��!"

) ) ) ) ) ! ) ) ) # �

1&-..',%�*'12
 ICIOL-C=�-FOM
�4���
��0.$) ..��4./ (.� 
/�8�
WQ� �/��*#).���8
�0)�-$�" �� ''.8
� )/���T� Y���
> � PXYR�UQXQXQ

! & # ! ) - 3 2 �
�E BEK H* ?9 � * BK I

�)�/'�(.�.#)(� ?�?�?�?�?
#T?AHHAJP�� JE?AHU�LNAOAJPA@��SAHH�SNEPPAJ��
=J@�BQ HH� K B�QOABQH� EJBKNI=PEKJ�

���./,�-� ?�?�?�?��
�HIKOP�ARANUPDEJC�UKQ�IECDP�JAA@� BKN�
RE@AK�@ECEPEOEJC�

�/�&#.3� ?�?�?�?�?
3J@KQ>PA@HU�AT?AHHAJP�

�*���� ?�?�?�?�?
$=OP�=J@�?HA=J�

�,#�����&/�� ?�?�?����
.KOOE>HU�KRANLNE?A@�� ?KJOE@ANEJC�PDA�
?KILAPEPEKJ�� >QP� '� OQLLKOA�UKQ� D=RA�PK�
SAECD� QL�PDA� LNKO�=J@� ?KJO�

-RAN=HH� N=PEJC �I
��RANU�CKK@�@ECEPEOAN�� = H>AEP�ATLAJOERA��
SDE?D� QJBKNPQJ=PAHU�OQBBANO�BNKI� =� H=?G�KB�
DE
NAO� EJPANH=?A�CN=>>EJC� EJ� PDA� >=OE?�
IK@AH�

�*&$��0%,--"/�Y �&002"����Y�#"�/2�/6�����



% & 4 , 5 0 1 � 1 6 # - * 4 ) * / (

�<61)31>�&<EC� IS� THE� NAME�OF�THE�
COMPLETE� HAND� SCANNER�PACKAGE�� �
THE� SOFTWARE� IS� CALLED� *?E38
+@�� .Y�
TWO� BIG�GRIPES�WITH� EARLIER�
INCARNATIONS� OF� *?E38
+@�WERE� ITS�
POOR�GREYSCALE � CONVERSIONS� AND� THE�
LACK �OF�A� REAL�TIME�SCAN �

/N� QD@K�SHLD�RB@MMHMF�LD@MS�SG@S�
HE�XNT�FNS�SGD�AQHFGSMDRR�VGDDK� RDSSHMF�
VQNMF�XNT� G@C�SN�V@HS�TMSHK� XNTjC�
EHMHRGDC�SGD�VGNKD� RB@M�SN�EHMC�NTS��
3D@K�SHLD�RB@MMHMF�LD@MR�XNT� B@M�
RDD�VG@SjR�BNLHMF�NTS�NE�SGD� RB@MMDQ
� �XNT� B@M� SVHCCKD�SGD�AQHFGSMDRR� JMNA�
@MC� RDD�SGD� QDRTKSR�RSQ@HFGS�@V@X�

5GD�OQNAKDL�VHSG� SGD�FQDXRB@KDR�
V@R�ONRRHAKX�RTAIDBSHUD�� �LX�NOHMHNM
�
HM�NSGDQ�VNQCR�� .HFQ@OG
�L@JDQR�NE�
'=C27
(>
� BNTKCM�S� RDD�LTBG�VQNMF�
VHSG� SGDL�� #TS�VGDM�XNT� OTS�SGDL� TO�
@F@HMRS�RB@MR�EQNL� QHU@K� RB@MMDQR
� SGD

'=C27
(>�RB@MR� @KV@XR� @OOD@QDC�C@QJ�
@MC� @�AHS�AKTQQX�NM� RBQDDM��"MC�SGD�
K@BJ�NE�RODBHEHB� -HFGSDM� @MC� %@QJDM�
NOSHNMR�LD@MR�SG@S�HL@FD�OQNBDRRHMF�
G@R�SN�AD�CNMD�AX�TRHMF�O@SSDQMDC�
�L@RJRj 
� @�SDBGMHPTD�SG@S�LNRS�MNM��

HK6S� ***��� KKKK��

G@KUDR
� @KSGNTFG�SGHR� HR� NMKX�ENQ�SGNRD�
VHSG� SGD� O@SHDMBD�NE�R@HMSR�

.@MX�TRDQR�VHKK�V@MS�SN�RHLOKX�
RB@M� @M� HL@FD�@MC� SGDM� R@UD� HS�ENQ�
HLONQSHMF� HMSN�@MNSGDQ�OQNFQ@L�� �@M�
@QS�O@BJ@FD
�VNQC� OQNBDRRNQ�NQ�%51�
OQNFQ@L� ODQG@OR�� *M� SGHR�B@RD�XNTjC�
RHLOKX�GHS�SGD�BNQQDBS�ATSSNM�SN� RDS�
SGD� QDRNKTSHNM
� L@JD� RTQD�SG@S�SGD�
JMNAR�NM�SGD� RB@MMDQ�TMHS�@QD�RDS�
BNQQDBSKX
� CDEHMD�SGD�VHCSG� @MC� KDMFSG�
NE�XNTQ�RB@M� HM� SGD�4DSSHMFR�
QDPTDRSDQ
� GHS�SGD�4B@M�SN�1@FD�
ATSSNM
� @MC� @V@X�XNT�FN�� *S�LTRS�AD�
R@HC�SG@S��00B0&20<�#@=54AA8=<0:�A�
FQD@SDRS�RSQDMFSG� HR�SG@S�HS�HR�UDQX�
RHLOKD�SN�NODQ@SD� HMCDDC�

@MC�VGHSD�CHSGDQ�HR�BNMUDQSDC�SN�FQDX
�
SGD� HL@FD� HM�SGD�(QDXRB@KD� &CHSNQ� HR�
TOC@SDC� HM� QD@K� SHLD�� 5GHR� HR� @� MHBD�
SNTBG� ADB@TRD
� CDODMCHMF�NM�SGD�
RHYD�NE�SGD�O@FD
� HS�B@M�S@JD� @�VGHKD�
SN�BNLOKDSD
� @MC�V@SBGHMF�SGD�
RBQDDM� TOC@SD� HR�LTBG�LNQD�
OKD@R@MS�SG@M� RS@QHMF�@S�@M� GNTQ�
FK@RR
� RSNOV@SBG�NQ� iRKDDOXj� ONHMSDQ�

5GD�(QDXRB@KD� &CHSNQ� QTMR�NM� HSR�
NVM� RBQDDM��5GD� KDES�G@MC� ONQSHNM�NE�
SGHR�RBQDDM�BNMS@HMR�XNTQ�FQDXRB@KD�
OHBSTQD
�VGHKD�NM�SGD� QHFGS� HR� @�SNNK�
A@Q�SG@S�BNMS@HMR� RNLD� RHLOKD�
CQ@VHMF�SNNKR�@MC� @�BNKNTQ�RDKDBSNQ�

'TQSGDQ�FNNCHDR�B@M� AD�ENTMC� HM�
SGD�LDMTR�� 5GD� &CHS�LDMT�G@R

-HFGSDM� @MC� %@QJDM�
NOSHNMR�� *� SGHMJ�XNT�
B@M�FTDRR�VG@S�SGDX�
CN
� @MC�SGDX�CN� HS
�
KHJD�SGD�FQDXRB@KD�
BNMUDQRHNM
� HM� QD@K�
SHLD�� 5GD� OQNBDRRDR�
@QD�CDRSQTBSHUD
�
SGNTFG�� #X�SG@S� *�
LD@M� SG@S�SGQDD�
BNMRDBTSHUD�%@QJDMR�
@ESDQ�SGQDD
BNMRDBTSHUD� -HFGSDMR�

CN� MNS� QDRTKS� HM� SGD�NQHFHM@K� HL@FD�
5GDQD� @QD�SGQDD�YNNL� KDUDKR�� �

/NQL@K
� SHLDR���@MC�SHLDR���� �VGHBG�
BNLD� HM� G@MCX�ENQ�BKD@MHMF�TO�@MX�
QNTFG�NQ�CHQSX�@QD@R�NE�XNTQ� HL@FD�

5GD� QD@KKX�ETM� RSTEE�HR� HM� SGD�
4DSSHMFR�LDMT�� *M� GDQD� HR�SGD�$G@MFD�
1@KDSSD�NOSHNM
�VGHBG� OTSR� TO� @�RL@KK�
QDPTDRSDQ�SG@S�DM@AKDR�XNT�SN�BG@MFD�
SGD� ���RG@CDR�NE�FQDX�SN� @MX����
BNKNTQR�NE�XNTQ�BGNNRHMF��8HSG� SGD�
@HC�NE�SGD�CQ@VHMF�SNNKR�@MC� @� KHSSKD

5HERE�S� DEFINITE� ROOM�FOR�
IMPROVEMENT� HERE�� 5HE��11D1)31>�
PALETTE� REQUESTER�NEEDS� FUNCTIONS�
LIKE�4PREAD� AND� $OPY

SHLD�@MC� O@SHDMBD
� HS�R�PTHSD�D@RX�
	@MC�FQD@S�ETM
�SN�STQM�@� iANQHMFj�
FQDXRB@KD� HMSN�@� E@HQKX�OKD@RHMF�BNKNTQ�
OHBSTQD�� 5GD�CQ@VHMF�SNNKR� OQNUHCDC�
@QD� 1DMBHK� 	EQDDG@MC

� -HMD

3DBS@MFKD
� 1NKXFNM� @MC� &KKHORD�� �SGD�
RG@ODR�B@M� AD�EHKKDC� NQ�TMEHKKDC�� 5GD�
6MCN�ATSSNM� HM� SGD�SNNK� A@Q�BNLDR� HM�
G@MCX�VGDM�XNT�L@JD�F@EEDR
� ATS� HS�
NMKX�QDUDQRDR�SGD� K@RS�CQ@VHMF�
ETMBSHNM� ODQENQLDC�

/N�NSGDQ�"LHF@� G@MC� RB@MMDQ�
RNESV@QD� G@R�@�5DWS�SNNK
� ATS�SGHR�NMD�
CNDR��"MX�ENMS� HM�XNTQ�'0/54��
CHQDBSNQX�B@M�AD�RDKDBSDC� @MC�SXODC�
NMSN�SGD� HL@FD
� HM� @MX�BNKNTQ�

4OMETIMES�SC AN S �APPEAR�TOO�DARK�
OR�TOO� LIGHT�� �11D1)31>MC � -IGHTEN�
AND� %ARKEN� OPTIONS� ARE� A� QUICK�WAY�
TO�ENHANCE�THEM

4)"%&4�0'�(3&:
5GD�AHF�BG@MFDR�SN�UDQRHNM� � ����NE�
SGD� RNESV@QD�B@M�AD� ENTMC� HM�SGD�
(QDXRB@KD�LDMT� @MC� @M� MDV� HBNM� HM�
SGD�SNNK� A@Q�� �&CHS�(QDXRB@KD��"ESDQ�
BNMUDQSHMF�@�RB@M�NE�@� OGNSNFQ@OG�NQ�
BNKNTQDC� HKKTRSQ@SHNM�SN� ���RG@CDR�NE�
FQDX
� XNT� @QD�SGQNVM�CHQDBSKX� HMSN�SGD�
MDV�(QDXRB@KD� &CHSNQ�� "R�SGD� AK@BJ�

5GD�VHCDRS� HL@FD�XNT�B@M� RB@M�
HR�� ���� HMBGDR
�VGHBG� HR�SGD�VHCSG� NE�
SGD�RB@MMHMF�GD@C�� 5GHR�LHFGS�U@QX�
RKHFGSKX�EQNL�NMD�RB@MMHMF�GD@C�SN�
@MNSGDQ
� ATS�XNT� B@M� A@MJ�NM� @S� KD@RS�
ENTQ� HMBGDR�VHCSG�� -DMFSG�B@M�AD�
@MXSGHMF�EQNL�@� PT@QSDQ�NE�@M� HMBG�SN�
��� HMBGDR�

/NV
�SGD�AHFFDQ�
XNT� RDS�SGD� RB@MMHMF�
@QD@�NQ� iO@FDj 
� @MC�
SGD� GHFGDQ�SGD�
RB@MMHMF�QDRNKTSHNM�
XNT� BGNNRD
� SGD�LNQD�
LDLNQX�VHKK� AD�
QDPTHQDC�� *E�XNT�CNMjS�
G@UD�DMNTFG�LDLNQX

�00B0&20<�VHKK� KDS�XNT�
BGNNRD�NMKX�
BNLAHM@SHNMR� ENQ�
VGHBG�XNT�CN�G@UD�DMNTFG�� *E�XNT�UD�
FNS� KNSR�NE�LDLNQX
� SGD� iATEEDQ�RHYD��
B@M� AD�RDS� HM� SGD�1QDEDQDMBDR�
QDPTDRSDQ
�VGHBG� HR�SGD� MTLADQ�NE�
JHKNAXSDR�XNT� @QD� @KKNVHMF��00B0&20<�
#@=54AA8=<0:�SN� TRD�� �00B0&20<�
#@=54AA8=<0:�VHKK� iFQ@Aj� SGHR�@LNTMS�
NE�LDLNQX�@MC� MNS� KDS� HS�FN� 	L@HMKX�
ENQ�QD@RNMR�NE�RODDC
�� 4N
� HE�XNT�
V@MS�SN�LTKSHS@RJ
� CNMjS�RDS�SGHR�
ATEEDQ�EHFTQD�SNN�GHFG�

:NT� B@M� OQHMS�XNTQ� HL@FDR�CHQDBSKX�
EQNL�SGD�(QDXRB@KD� &CHSNQ�� "�OQHMS�RHYD�
NE������ HR�SGD�CDE@TKS
� @MC�SGDQD�@QD�
ATSSNMR�ENQ����
� ���
� ����@MC�
������"�RSQHMF�F@CFDS�@KKNVR�XNT� SN�
DMSDQ�@MXSGHMF�EQNL� ���SN�������

5)&�'*/*4)&%�130%6$5
1QHMSNTSR� @S������VHKK� @KV@XR� KNNJ�@�
AHS�AKTQQX�ADB@TRD�SGD� HL@FDjR�RBQDDM�
QDRNKTSHNM� HR� @�O@KSQX����HRG�CNSR�ODQ�
HMBG��8GHKD� RB@KHMF�SN�����QDRTKSR� HM�
@� RL@KKDQ�HL@FD
� HS�VHKK� @KRN�AD� @�
RG@QODQ�NMD�� 1QHMSHMF�HR� @BGHDUDC�UH@�
8NQJADMBG�1QHMSDQ�1QDEDQDMBDR
� @MC�
SGD�CHSGDQ�O@SSDQMR� OQNUHCDC�AX�
8NQJADMBG�L@JD�@R�FNNC� @�INA�NE�HS�
@R�SGDX�B@M�� HE�XNT�V@MS�SN�DMG@MBD�
XNTQ�OQHMSDC�FQDXRB@KDR�SGDM�XNTjKK�
MDDC�SN�G@UD� 'C@1=#@8<B�#@=54AA8=<0:�
QTMMHMF� HM� SGD�A@BJFQNTMC�

#NSG�SGD� RB@MMHMF�@MC�FQDXRB@KD�
O@QSR�NE��00B0&20<�#@=54AA8=<0:�QTM�
NM� @�BTRSNL�����AX����� RBQDDM�� *S�
B@MMNS�QTM�NM� SGD�8NQJADMBG
� @MC� HS�
B@MMNS�AD�NODMDC�NM� @MX�NSGDQ�SXOD�
NE�RBQDDM�� �MNS�DUDM� @M�NUDQRB@MMDC�
NMD��5GHR�V@R� @�BNMRBHNTR� CDBHRHNM�
AX�SGD�L@MTE@BSTQDQR�ADB@TRD�LNRS�
NE�SGDHQ�BTRSNLDQR�G@UD�NMKX�@� KHSSKD�
LDLNQX�� *� B@M� TMCDQRS@MC�SGD� KNFHB�NE�
SGHR�CDBHRHNM
� ATS�����AX����� HR� @�
GNQQHAKD� QDRNKTSHNM�SN�VNQJ�VHSG� ENQ�
RB@MR� ADB@TRD�DUDQXSGHMF�@OOD@QR�
DKNMF@SDC�NM�SGD�RBQDDM�� *S�LHFGS�AD�
@M� HCD@�SN�FHUD�SGNRD�VGN�CN�G@UD�SGD�
G@QCV@QD�SGD� NOSHNM� SN� TRD�SGD�
RNESV@QD�NM� @� ����AX����� RBQDDM�

�00B0&20<�#@=54AA8=<0:�G@R�
BNLD�NM� HM� KD@OR� @MC�ANTMCR�RHMBD�
SGD�EHQRS�UDQRHNM� @MC� MNV�ENQLR�SGD�
A@RHR�NE�@�RDQHNTRKX�OQNEDRRHNM@K�
OHDBD�NE�RNESV@QD��5GD�MDV�-HFGSDM

@MC� %@QJDM�ED@STQDR�LD@M� SG@S�SGD�
FQDXRB@KDR� HS�OQNCTBDR� @QD� @S� KD@RS�NM�
@� O@Q
� @MC� RNLDSHLDR�ADSSDQ
� SG@M�
SGNRD� OQNCTBDC�VHSG� SGD�#=E4@�
&20<<4@�� *� GNOD�SGD�CDUDKNODQR�
BNMSHMTD�SN�CDUDKNO� HS
�VHSG� O@QSHBTK@Q�
QDEDQDMBD�SN�SVN�@QD@R�� SGD�MDV�""�
BGHORDS
�VGHBG�LD@MR�SG@S� HL@FDR�
B@M� MNV�	HM�SGDNQX
� AD�BNMUDQSDC� @MC�
CHROK@XDC� HM� ���RG@CDR�NE�FQDX�� @MC
�
NE�BNTQRD
� DQ@CHB@SHMF�SGNRD� @MMNXHMF�
����COH�FKHSBGDR�� $%

$)&$,065
% "" 5"4 $"/

#;M? � I@�3M?� X � X �X �X � X
)@MC�RB@MMHMF�BNTKCM�S�AD�RHLOKDQ�� $KHBJ
�
BKHBJ
� RB@M�

$?;NO L?M� X � X � X �- �-
*E�HS�G@C� KNSR�NE�RNOGHRSHB@SDC�ED@STQDR� HS�
VNTKCMjS�AD�RN�E@RS
� MNQ�RN�D@RX�SN�TRD�

1J??> � X � X � � � � �-
1QDSSX�PTHBJ
� ATS�MNS�PTHBJ�DMNTFG�SN� QD@C�
SGD�����COH�C@S@�@MC� TOC@SD�SGD� RBQDDM�@S�
SGD�R@LD�SHLD�NM�@�RS@MC@QC�"LHF@�� /N�
OQNAR�@S�����COH�NQ�ADKNV�SGNTFG�

"I=OG?HN;NCIH� X � X � X �- �-
*jC� KHJD�SN�RDD� @�AHFFDQ�L@MT@K�VHSG� KNSR� NE�
DW@LOKDR� @MC� GHMSR�� �VHSG� O@QSHBTK@Q�
QDEDQDMBD�@R�SN� GNV�SN�FDS�SGD�ADRS�
OQHMSNTSR� @MC� GNV�SN�TRD�RB@MMDC� HL@FDR�
VHSG�VNQC�OQNBDRRHMF�@MC�CDRJSNO�
OTAKHRGHMF�RNESV@QD�

.LC=? � 4;FO?� X �X �X �X �-
*S�R�MNV�SGD�BGD@ODRS�"LHF@�G@MC� RB@MMDQ�
NM�SGD�L@QJDS�� *S�CNDR�DMNTFG�@S�SGD�OQHBD�
SN�L@JD�HS�UDQX�FNNC�U@KTD�

0VERALL� RATING� _ �_ �_ �_ �O
"ARNKTSDKX�ODQEDBS�ENQ�SGD�MNM�SDBGHD� TRDQ�
VHSG�@� KHLHSDC� @LNTMS�NE�LDLNQX�

"-'"4$"/�1-64

*F�YOU� HIT�THE� -ANDSCAPE� BUTTON�
BEFORE� SCANNING�SIDEWAYS
� *?E38
+@�
WILL� AUTOMATICALLY� ROTATE� YOUR�SCAN �
BY� �� � DEGREES� SO � IT� APPEARS� UPRIGHT

".*("�4)011&3�_ �*446&����_ �'&#36"3:� ����� �7�[



! C N S � =?HNL?�

- > M ; F � 2IJ

5 3 *- 0 ( *$ �

!;FF?LM�Q?F=IG?�-J?H�+ I H � $LC� �;G��JG�� 1;N� �;G� �� �JG
� 13,�
����JG� ,-5�-.#,�13,"�7�����.+

5?�L?� ?;MS� NI� @CH>�� DOMN� �
1GCF?M� @LIG�NB?� +��
� #;MS�
J;LECHA
� *?;P?�+��� ;N� DOH=NCIH� ���� N;E?� ����� N I � L;>@IL>��
OJBCFF�� ;@N?L� ;<ION� �
�� GCF?M� �� DOMN� J;MN� NB?� J;LE�� NOLH�
F?@N�IHNI�, ?Q�5ILEM� 0>�� DOMN� IP?L�;� L;CFQ;S� <LC>A?
� 5?�L?�
IH� NB?� F?@N� ���S>M� @OLNB?L� IH� IJJIMCN?� ;� .-� G;CF� <IR
:::::::

�� � �

& ��� + ; H = B M N L _ � � � � � "?QM<OLS

3, ' 2 � ��
���� , # 5 �5 - 0 ) 1 � 0"��
 0�"$-0"
 " � � � / . ::::::::::::::


̀ � 0 � ) " 0 � + �
LKMRO� QT� LL� LPL

2�6� ������� ���� ��� ����
����((��+�(���
(,�)���� ��!)��

�$##��)�
�"�'���#�

000 �-%'�((000
��() �#� �"%'��'�(� '+ �� � �

(�# ���. ���(&�)���

%'��'�$���( ���(.
���-L>?L�<S�JBIH?�OMCHA�SIOL�
=L?>CN��=B;LA?��IL�>?<CN�=;L>

���-L>?L�<S�+;CF���M?H>CHA�=B?KO?�
<;HE?LM�>L;@N�IL�JIMN;F�IL>?LM�
G;>?�J;S;<F?�NI�20'*-%'!

���.F?;M?�;>>�J;LN�JIMN;A?�.�
J;=ECHA�I@�W�
���NI�MG;FF�IL>?LM�
OH>?L�W����IL�W�
���NI�MG;FF�
IL>?LM�IP?L�W���
� *;LA?�B?;PS�
CN?GM�M?HN�IP?LHCABN�IHFS���
W�
��
�$CLMN�=F;MM�0?ACMN?L?>�
JIMN�W�
���OJNI�F)A�
�4?L;CABN�=;LLC?L�W�
���?RNL;

-E�+;CHF;H>�IHFS
� 1=INNCMB�
&CABF;H>M� W�
���?RNL;


�-&%')�%'��'(�, �"�%#�
,IH?�#!�=IOHNLC?M���>?>O=N����
�
;>>�=;LLC;A?
�$IL�#!�!IOHNLC?M���
3)�P;N����
���GOMN�<?�=B;LA?>�
@L=Y �������
�.F?;M?�;ME�@IL�
=;LLC;A?�=B;LA?M


 �& �2�.0'!#1�.�.0-$#11'-,�*�
1#04'!#���;N� -�#620��!-12�

-CL�JIFC=S�CM� .�B;M�<??H�@IL�NB?�
F;MN���S?;LM��NI��
��� 1?H>�IL>?LM�QCNBCH���BLM�
MO<D?=N�NI�AII>M�<?CHA�CH�MNI=E

���#H>?;PIOL�NI�E??J�;N�F?;MN�
����I@�CN?C �CH�MNI=E

���-CFS�=B;LA?�JLC=?M�>C@@?L?HN�
@LIG�NBIM?�;>P?LNCM?>�>O?�NI�
OH;PIC>;<F?�G;HO@;=NOL?LM�JLC=?�
CH=L?;M?M���NI�CH@ILG�SIO�I@�;HS�
=B;HA?�;N�NB?�NCG?�I@�IL>?LCHA

���-@@?L�@L??�;>ELCI?�IH�;HS

����)�(�'(�� ��#!$� (�� (��##�'(����#��#��'(
0 - ! % # , � .*31� , - 5 �- , * 7 � W���
��
��MOJ?L<�P;FO?�%?HFI=E�QCNB�IP?LF;S�.�@;>?L�=IHNLIFM�
�0% �J;MM�NBLO


& � , " 7 � 1 ! � , , # 0 � W��
��
'H�IOL�?RJ?LC?H=?�� NBCM�CM�<S�@;L�NB?�<?MN� �5�B;H>�M=;HH?L�CH�NBCM�JLC=?�<L;=E?N
�
���N��C�� ���F?P?F�AL?S�1=;F?�
�?R=?FF?HN�";N;M=;H�.LI@?MMCIH;F���MI@NQ;L?


0 - ! � ) #7� ! B L I G ; � E?SC H A � OHCN� W���
��
2B?�C>?;F�J;LNH?L�@IL�NB?�0II%?H�.FOM
�2BCM�;>>�IH� �)?SCHA��OHCN�?H;<F?M�
JLI@?MMCIH;F�?@@?=NM�MO=B�;M�!BLIG;�E?SCHA��FOG;�E?SCHA��)?S�NBLO��%L;JBC=M�IP?LF;S��
E?S�QCH>IQ�?N=� [ [ [ [

,#5�!IFIOL�$L;G?�AL;<<?L�>CACNCM?L

42" -����'"����"'%'2'1#0�''�- ) �
$L;G?�AL;<<?L��=IFIOL�>CACNCM?L�.�A?HFI=E�CH

4'"'������

















 W��
��
4*"#�+�1�#0















 W��
��
13.#0.'!�


















 �W���
��
IH?�OHCN

--*-30.'!

















 W���
��
0#1�*#������!#&*-!)






W���
��
0#��'#�13.#0������14&�



W���
��

$L;G?�AL;<<?L�.�=IFIOL�>CACNCM?L�CH�IH?�OHCN
�
*IQ�=IMN�BC�MJ?=�<O>A?N�A?HFI=E
�
1?HOJLI@?MMCIH;F� 14&1�%?HFI=E


$IL?ALIOH>���<;=EALIOH>�GI>?M�� 1OJ?L�4+1�CHJON�.�IONJON9� !IGJIMCN?�PC>?I�CHJON�.�
IONJON�� B;L>Q;L?�=IHNLIFF?>�@;>?M��=LIMM�@;>?��GCA;�NI�PC>?I�� @;>?�NI�<F;=E��
M?P?L;F�JIQ?L@OF� �QCJ?M�
� $� "�%--"�$��#���� �+-,#2
" ! 5 






















 W���
�� #RN?LH;F�AL;JBC=M�?HB;H=?L�@IL�;FF��GCA;M

Y"'�1�	2'�	














 W���
��� !IGJLCM?M�"'%'4'#5� %-*"�PC>?I�>CACNCM?L� �NB?
<?MN�@IL�OM?�QCNB�;�=;G?L;�� 
�"'%'.�',2���
�#*�,�.#0$-0+#0
� 1�4#�W��
��
$*'!)#0�$0(1�4'"#-�� 






W���
���$CNM�CHMC>?�SIOL���������
������IL������.
?FCGCH;N?M�;HHISCHA�@FC=E?L
�*;N?MN�CHJLIP?>�P?LMCIH
�0?KOCL?M�4%��IL�+OFNCMSH=�
GIHCNIL
�!IGJ;NC<F?�QCNB��**��GCA;�PC>?I�GI>?M
� �4?LM=;H� =;J;<CFCNS�@IL�@OFF�
M=L??H�>CMJF;S
� ,I�PCMC<F?�M=;H�FCH?M

$*'!)#0�$'6#0�$-0��+'%����������� W���
��� & 3 & � 3'*2�''�12#0#-��+.*'$'#0
#.1-&��(2������!-*-30�1!�++#0� W���
��� � ������#5-� .LI@?MMCIH;F�KO;FCNS�$F;N�<?>�
=IFIOL�M=;HH?L�=;J;<F?�I@�L?MIFPCHA� ��
��+CFFCIH�=IFIOLM��IL�����F?P?F�AL?S�M=;F?��
;N����>JC�L?MIFONCIH
� 'H=FO>?M� �GCA;�>LCP?L�MI@NQ;L?


(%����!� %'$�*�)(


� ()�'�$�(.()�"���������&*�!�).�V� ���Q;NNM�=B'(*%�'��
5?�P?�FIIE?>�BCAB���FIQ�@IL�;�5 5 5 3 * � � 2-.�/3�*&2�MN?L?I�MJ?;E?L�MSMN?G�@IL�OM?�
QCNB�GIMN�!IGJON?LM��E?S<I;L>M
�1N?L?I�4!0M��1;N?FFCN?�1SMN?G�.�5;FEG;HM
�,IQ�
Q?�P?�@IOH>�IH?�[�CN�CM�;����+;NN��J?L�=B;HH?F�� >CL?=NFS�G;CHM�JIQ?L?>�� ��Q;S�
MJ?;E?L�MSMN?G
� 'N�B;M� ;MM��NL?<F?�	�PIFOG?�=IHNLIFM���=IG?M�QCNB�=IHH?=NCHA�
F?;>M
�$L?KO?H=S�L?MJIHM?�� ��&T�����)&T
�-+*7�W��
���

'7$C� 1 2 #0#-� 1 7 1 2 # + � �� F;N?MN�+ I > ? F � IH F S � W��
��

�"���� '$"�(,�)���(�"%!��)$���)� $=;G�H
�	��
-CL�)?S<I;L>�IJ?L;N?>�2QI�Q;S�0!	 �MQCN=B�?H;<F?M�SIO�NI�OM?�?CNB?L�I@���5ILE<?H=B�
LIGM
�2I�MQCN=B�IP?L�� DOMN�BIF>�>IQH�!IHNLIF��GCA;��GCA;�E?SM�OHNCF�SIO�B?;L�;�
<F??J
� �0?F?;M?�NB?G�<?@IL?�NB?�<F??J�NI� �Q;LG�MN;LN��QCNB�NB?�=OLL?HN�L=L;
� $CNM�
��������
����������
�$CNNCHA�CHP;FC>;N?M�=IGJON?L�Q;LL;HNS�OHF?MM�@CNN?>�<S�OM
�
$CNNCHA�=B;LA?�W��
��� .F?;M?�MN;N?�QBC=B�SIO�B;P?��GCA;�QB?H�IL>?LCHA


'%#�(, �)�����
���'%#� >=;H�K������ '%#�(,�)��� �����
� '%#�2

�� . - 0 2 � .0 - � + ' " ' � ' , 2 # 0 $ � ! # � W��
��
-OL�OHCKO?���JILN�+C>C�CHN?L@;=?�B;M� 'H��
-ON�12BLO�MI=E?NM�JFOM�NQI�;>>CNCIH;F�
MQCN=B;<F?�-CN�IL�2BLO�MI=E?NM�@IL�
CHA?HCIOM�P?LM;NCFCNS
� 1I�SIO�=;H�B;P?���
CH����ION�.���NBLO��IL���CH����NBLO�����
ION��IL�FCH�� ��IONM�.���NBLOF�
$OFFS�=IGJ;NC<F?�QCNB�;FF��GCA;�+C>C�
MI@NQ;L?�� .�GIMN�E?S<I;L>M

�GCA0�#838�;403B� 
��<� 
K
���� �<� 
�K����

'�IHFS�W��
��

12#0#-� 1�+.*#0��� , - 5 �- , * 7 �W��
��

-CL�1OJ?L<�MIOH>CHA�12#0#-�1�+.*#0���OM?M�
;H�?RJ?HMCP?�MN;N?�I@�NB?�;LN���"�=BCJ�
QBC=B�M;HJF?M�MI�@;MN��CN�=;JNOL?M�;P?LS�
>?N;CF�I@�NB?�MIOH>
� #;MCFS�;>DOMN?>�
F?P?F�=IHNLIF��=IHH?=NCHA�F?;>�MOJJFC?>
�
$OFFS�=IGJ;NC<F?�QCNB�;FF�JIJOF;L�
M;GJFCHA�MI@NQ;L?


. Y 1 �12#) -�1�+.*',%�1-$25�0#

`3 * 2 ' + � 2 # � . 0-�� , � * - % 3 # �
( - 7 1 2 ' ! ) � + - 5 � W��
��

1OJ?L<�FIQ�=IMN�MGIINB�;=NCIH��H;FIAO?�
DISMNC=E�QCNB�@CL?�<ONNIH�IH�NB?�?H>��
JFOM�JL?MNN;<F?�6�.�7�NLCGG?LM��
+C=LI?QCN=B�@CL?�<ONNIHM��;ONI@CL?��HIN�
;FF�A;G?M�MNKJJILN�;ONI@CL?�� '>?;F�@IL�
@FCABN�MCGOF;NILM�?N=��,IN�;FF�A;G?M�
MOJJILN�;H;FIAO?�DISMNC=EM�

+ - 3 1 # � �� ( - 7 1 2 ' ! ) � . - 0 2 � 15'2!&�

W��
��
	� &;M�MI=E?NM�@IL�GIOM?�.�DISMNC=E

	� .OMB�<ONNIH�M?F?=NM�GIOM?�IL�
DISMNC=E

	� 3M?M�HI�JIQ?L�OHFCE?�INB?L�NSJ?M

	� 1;P?M�Q?;L�.�N?;L�IH�GIOM?�JILN


/",4)"� *,20"� 	
-.#0�2'!	�12#�*2&� -30�.0'!#�IHFS�

W��
��
'H=FO>?M�+IOM?�G;N�W�BIF>?L

 3"%#2�0#.*�!#+#,2�+-31#�



�W��
���
"#*2������,�*-%3#�(-712'!)�

�W��
��
.0-������+','��� *�!)





 W��
��
8'.12'!)��-2-$'0#









 W��
��
1.##")',%��3'-$'0#








 W��
��
1.##")',%��,�*-%3#�








 �W��
��
-.2'!�*�+-31#�













 �W��
��
+-31 �+ � 2 

















 W�
��
+-31#�&-*"#0














 W�
��
(-712'!)�#62#,1'-,�*#�"���G�� W�
���
.!��,�*-%�(-712'!)�!-,4#02#0�W�
��

�"����%'�#)�'�%$')��-%�#��'(� �
.-0�31#�5'2&�.0'+#01�� 1�+.*#01��4'"#-�"'%'2'1#01�� 1!�) )01�#2!

2B?M?�=IHJ;=N�@OFFS�1QCN=B?>�#RJ;HMCIH�<IR?M�?H;<F?�SIO�NI�=IHH?=N�CJNI�@IOL�
J?LCJB?L;FM�NI�SIOL�=IGJON?L
�2B?�=IHH?=NILM�IH�NB?�OHCNM�;L?�NB?�M;G?�NSJ?�
;M�NB?�!IIJON?L�M�JLCHN?L�=IHH?=NIL�MI�SIOL�J?LCJ?L;FM�DOMN�JFOA�MNL;CABN�CH
�
��=IHH?=NCHA�F?;>�QILNB� W��
������G�@IL�OM?�QCNB�JLCHN?LM�IHFS�� IL����GH�
FIHA�C@� OM?>�QCNB�"CACNCM?LM��M=;HH?LM���M;HJF?LM� �MN;N?�QBC=B�L?K�>���CM�
MOJJFC?>�@L??��NI�FCHE�NB?�#RJ;H>?L�NI�NB?�=IHJON?L
��FF����=IHH?=NCIHM�@CL?�
MQCN=B?>��?HMOLCHA�CMIF;NCIH�I@� =IHH?=N?>�>?PC=?M


�Q;S���W��
��� ::: �Q;S���W��
��� �Q;S���W��
��

2 5-�5 � 7 � 1 ! � 0 2 � 15'2!&� W��
��

2BCM�=IGJ;=N�MQCN=B�<IR�=IHP?LNM�GIMN�2PM�.�2P�GIHCNILM�NI�"3�*�1!�02�',.32
�
2BOM�SIO�=;H�=IHH?=N�SIOL��GCA;�.�SIOL�4!0�NI�NB?�IH?�M=;LN�MI=E?N�IH�SIOL�2P�
��JOMB�<ONNIH�MQCN=B�M?F?=NM�CHJON�IH?�IL�CHJON�NQI���C?�4!0�IL�=IGJON?L

0% ���O>CI�-�4C>?I�CHJONM�;L?�MQCN=B?>
� �

C ��( (���(%�'�(
�
���"'1)1�� 0�,"#"�2 " ) �- 0 �"71�,��',�
 -6#1�- $ ����5'2&�*� #*1��"1�""��W�
���
��<IR?M�@IL�W��
���� ��@IL�W���� ���@IL�W��

�
���"0'4#�&#�"�!*#�()0� 



� W�
��
$�22#0��%,31������� 







 � W��
��
13.#0�"#,'1#� 













 � W��
��
!�07� 





















 � W��
��
������'�-�!&'.� 











 � W��
��
�+#%�R���1'��+1� 











� W��
��
�+#%�R���1'�Y1� 











� W��
��
���)R��"0�+1� @IL������ FG?A� W��
��
�+'%��',2#0,�*� "0'4#� 




� W��
��
+�',1�13..0#11-0� *-!)��5�7� W��
���
3.0�2#"������.-5#0�.�!)�



� W��
��
�����0#.*�!#+#,2�.13�





� W��
��
%4.�0#.*�!#+#,2�.13� 






� W��
��

� #62#0,�*�"0'4#�. 1 3 





 � W��
��

3.%0 � " # � 7 - 3 0 ��+'%�


-$$'!'�*��
���3 . % 0 � " # �)'2�',!��
���
0-+��5 - 0 )  # , ! & �"'1)1�� �$3**�0',%�

 - 3 , " �+ � , 3 � * 1 ���W��
��

, #5� ��5 - 0 )  # , ! & � �
��

5 - 0 )  # , ! & ��
�3.%0�"#�@IL������IL�
����QCNB��
��0IG��"CMEM�� �G;HO;FM���W��
��

5 - 0 )  # , ! & ��
��) �2 � ��
���0 - + �W��
��

)'!)12�02��
��0 ! + 









W��
��
)'!)12�02��
���0 ! + 








W��
��

�'#!������,�*�#,�-�,0#���
$CR?>�JLC=?�L?J;CL�=B;LA?���W��
���'H=�J;LNM�
� �F;<IOL
�#R=FO>?M�.IQ?L�OHCN��E?S<I;L>�� ���
CHN?LH;F�>LCP?�L?J;CL
�$L??�?MNCG;N?M


	�"'1)�',!*3"#"�5'2&�2&#1#� --)1
�+'%��$-0� #%',,#01� 






 
W��
��
�+'%�� �1'!�',1'"#�.�-32�


�W��
��
!�$-0� #%',,#01� 










 
W��
��
"'1)�"0'4#1�',1'"#�.�-32�


�W��
��	
"-1�',1'"#�.�-32� 









 
W��
��_�
"#1)2-.�4'"#-� 












 
W��
���
%0�.&'!1�',1'"#�C�-32�





W��
��
'+�%',#�!-+.�,'-,� 








 
W��
��	
*'22*#� *3#�5) #,!&� )�




W��
��
+�)',�+31'!�-,�2&#��+'%��
31',%��0#66�-,�2&#��+'%�
31',%�"#*36#�.�',2� 







 
W��
��
3,"#012�,"',%� '+�%',#��� 


� W��
��
31#0�',2#0$�!#�+�,3�*�





W��
��
&�0"5�0#�0#$�+�,3�*� 






 
W��
��
0-+�)#0,#*�0#$�+�,3�*1���#�!&W��
��

W��
��	
W��
��	

 0 3 ! # �1+'2&� - - ) 1 � �
+�12#0',%��+'%��"-1�4-*�� 


� W��
���
+�12#0',%��+'%��"-1�4-*��� 

� W��
��
+�12#0',%�5-0) #,!&��� 




� W��
��
+�12#0',%��+'%��!� 








� W��
��
+�12#0',%��+'%��.0',2#01� 


� W��
���
+�12#0',%��+'%���11#+ *#0� 

� W��
��	
+�12#0',%��+'%��1712#+� 



� W��
��	
+�12#0',%��+'%���+-1� 





� W��
��
+�12#0',%��+'%���0#66� 




� W�./�
+�12#0',%��+'%���� #%',,#01� W��
��
�����',1'"#0�%3'"#� 







� W��
��

 #%',,#01�� + ' % � �4'"#-� IHVS� W��
���
!IP?LM�� 5ILE<?H=B� ��� '=IHM�� 1=L??HM��
5ILE<?H=B� G?HOM�� >CME@ILG;NNCHA� ��
>OJFC=;NCHA�� 3MCHA� .L?@?L?H=?M�� �>>CHA�
G?GILS�� �>>CHA�J?LCJB?L;FM���>CACNCM?LM��
A?HFI=EM��3MCHA�!*'��!B;HACHA�NB?�1N;LNOJ�
M?KO?H=?�?N=�?N=�����GCHM�FIHA
�#R=?FF?HN�

� * * �+�',�� + ' % � �+�%�8',#1�',�12-!)�
.*31�1 - + # � � ! ) �'113#1
� �

^1#�*� H� 27.#�� 27 . # � 2&03�
) # 7  - � 0 " � 1)',


"IH�N�LCCE�MJCFF;A?M���NB?S�L?�
AO;L;HN??>�NI� �QLCN?�I@@�� SIOL��GCA;
�

5;N?LJLII@���GIOF>?>�NI�@CN�MHOAFS�
IP?L�?;=B�E?S��<ON�@F?RC<F?�?HIOAB�NI�
NSJ?�NBLO

�+'%�������� ���
�� ������ �����
�W��
��
1N;N?�QBC=B�QB?H�IL>?LCHA�JF?;M?
�
�, 2 ' 1 2 � 2 ' ! �" 3 1 2 � !-4#01

�+'%������'�����.FOM






W�
��
�+'%���������&"������






 W�
��
�+'%�������������.'#!#�




 �W��
��
�+'%������������)#7 -�0"�:::�W�
��
�
���#62#0,�*�"0'4#







W�
��
�����������+-,'2-0








W�
��
15'$2���� *!����.0',2#0




W�
��

S15'$2����*!�������









W�
��9 �915�

�> �$ ����>
- ��%&. �&'% �$�, �K�����

*;N?MN�P?LMCIH��� =IGJF?N?�QCNB�
,#5�+E����ON�?NH;�NC=�!S=FIH?�?RN?LH;F�
>LCP?�;>;JNIL
�&CABFS�MO==?MM@OF


#:
��.�"%$�� ���&)%'� K
����

�# ��(* &�'��'� �K�����
�'4@D8A4B�0=�4GC4A=0;�3A8E4�

-2&#0�"'1)�2-'*'2'#�
�!2'-	�0#.*�7���$-0������ 


� W��
��
�!2'-	�0#.*�7���$-0����������W��
��

, 
�+;ECHA�<;=EOJM�QCNBION�NB?�
J?LGCMCCIH�I@�NB?�=IJSLCABN�BIF>?L�
CM�CFF?A;F


�"'�#,%*'1&�.�+�2&1�







W��
��
�,15#0 �!)�/3'88#1�







 
W��
��
 #22#0�+�2&1��������� 






W��
��
 #22#0�1.#**',%���
�� 






W��
��
"�2�5-0"� 

















 
W��
��
"',-1�30�"'1!!4#07�)'2�




W��
��
$'012�1&�.#1������� 







 
W��
��
$'012�*#2#01�.�5-0"1� ������
� W��
��
$3,�1!&--*�� 0�,%#� 








W��
��
$3,�1!&--*�1.#!'�*1�







W��
��

,#5�
 W��
��
W��
��
W��
��
W��
��
W��
��
W��
��
W��
��
W��
��

$0#,!&�+'120#11
%#0+�,�+�12#0�





'2�*'�,�232-0





(3,'-0�27.'12�������
)'"�1�27.#� 








)'"�2�*)� 










*#21�1.#**�1#0'#1�


*',)5-0"�*�,%3�%#1�

+�%'!�12-07� --)�









 � W��
��
+�2&1�2�*)������701�� 





 � W��
��
+�2&1�2�*)�$0�!2'-,1





 � W��
��
+�2&1�+�,'�














 � W��
��
+�2&1��"4#,230#� 










 � W��
��
+'!0-�+�2&1�














 � W��
��
+'!0-�$0#,!&� 













 � W��
��
+'!0-�#,%*'1&� 












 � W��
��
+'!0-�%#0+�,�













 � W��
��
+#%��+�2&1� 















 � W��
��
+-,#7�+�22#01�����701�� 



� W��
��
,-""7�1�.*�72'+#�









 � W��
��
.'!230#� --)� 













 � W��
��
.388*#� --)1���@C��� 







 � W��
��
0#�"',%�50'2',%�!-301#�



� W��
��
0&7+',%�,-2# --)�









 � W��
��
1.#**� --)� 















 � W��
��
1.�,'1&�232-0� 












 � W��
��
2�0%#2�+�2&1����	��� 








 � W��
��
2&',%1�2-�"-�5'2&

� 1#0'#1�
� W��
��
4-7�%#0��
�� 














 � W��
��
5#�2&#0�5�2!&#0�










 � W��
��
5-0*"��2*�1� 














 � W��
��

1.#!'�*� - $ $ # 0
#"3!�2'-+�*�!-+.#,"'3+��� 


� W��
���
�G24;;4=C�+0;D4�1>G43�B4C�2>A=�?A8B8=6��
�

5-0"1�.�,3+ #01� 	�)'"�1�27.#�
%�+#�1#2�.�+�2!&� 	�5#�2&#0�5�2!&#0
5&�2�'1�'2�5&#0#� 	�!�*#,"�0� /3'8�

'1�'2��

)$%��"����
%'$�'�"(

."+03� 13*$&�
3&%6$5*0/4

�**�1-$25�0#�3)�4#01'- 1
�"4�,2�%#� 
















 
W��
��
�"-0�%#� 


















 
W��
��
�+'��*'%,+#,2� 












 
W��
��
�+' �!)� 


















 
W��
��
�+�1��� 



















 
W��
��
�+-1� 





















 
W��
��
�+-1���#�17� 














 
W��
��
�+-1��"� 


















 
W��
��
�+-1�!-+.'*#0� 













W��
��
�+-1�.0-$#11'-,�*�����%�



�W��
��
�0#66�4F
F� 















 
W��
��
�02�"#.2�.0-� M;P?�8 � � 




W���
��
�""'2'-,��� 













 
W��
��
�3"'!+�12#0��� 













W��
��
�3"'-�#,%',##0� �� 








W���
��
 �01�.�.'.#1� 













 
W���
��
 �01�.�.'.#1�.0-$#11'-,�*�

�W���
��
 0-�"!�12�2'2*#0��� 







 
W���
��
!�,�"-�4�� ��%�$� !���




W��
��
!�1& --)�!-,20*0�$',�*���!1� W��
��
!0-11�"-1�4��CH=�.!�?GOF;NIL�W��
��
"�7� 7�"�7� 















 
W��
��
"#*36#�.�',2��
��� 









W��
��
"#*36#�+31'!� 













 
W��
��
"#*36#�4'"#-��� 












W��
��
"#4.�!�����H?Q�P?LMCIH




W��
��
"%�!�*!� 


















 
W��
��
"'0#!2-07�-.31� 












W��
��
"'1)�+�12#0















 
W��
��
"'1)�+�12#0��� 












 
W��
��
"-1�2-�"-1� 















 
W��
��
#� 27.#� 


















 
W��
��
#6.#02�"0�5� 















W��
��
#6.#02��"�(,0�












 
W��
��
#�17��+-1
#6!#**#,!#��� 














#6-2'!�!�01�$-0�'+�%',#�:::
$',�*�!-.7�����"�!"�$� !����
$*-5� P�
�� 

















W��
���
W��
���
W��
���
W��
���
W��
��

% �0-32#�.*31���� ������%��
� W��
���
%�**#07�����%���"���!��
 W��
��
%-*"�"'1)�-$$'!#� ����%�


� W��
��

_+'0�!*#��+31'!�) # 7  - � 0 " �1712#+�
�2B?�.C;HI�NB;N�N?;=B?M�SIO�BIQ�NI�

JF;S�
'H=FO>?M���I=N;P?�$3**�1'8#�
)?S<I;L>�� ����'HMNLOH?HN�MIOH>M�.�
?@@?=NM
� ��LNC@C=C;F�CHN?FFCA?H=?��
MI@NQ;L?�@IL�NB?��GCA;�QBC=B�
=OMNIGCM?M�NB?�F?MMIHM�NI�?;=B�
CH>CPC>O;F


-OL�JLC=?�W���
���M;P?�W��
��

` Z 
 � Z ' � 5 � � ' 9 ' ' Z

������'0 31� �������'�� ��������� W��
��
�'0�13..-02� 














 � W�
�11�1',



















 � W��
��
�0!&#0�+�!*#�,1�.--*� 





 � W��
��
 '0"1����.0#7� 












 � W��
��
!&�+.'-,1&'.�+�,�%#01� 




 � W��
��
!�+.�'%,


















 � W��
��
!#�1�0




















 � W��
��
!'4'*'1�2'-,� 













 � W��
��
!--*�5-0*"� 















 � W��
��
!0�87�!�01�'''� 











 � W��
��
!301#�-$�#,!&�,2�'�� 







 � W��
��
#7#����2&#� #&-*"#0�''� 



� W��
��
$',�*�$*'%&2� 













 � W��
��
$'0#�.�'!#� 















 � W��
��
$-0+3*����%0�,"�.0'6� 





 � W��
��
$���120')#�#�%*#�''� 






 � W��
��
%0�&�+�2�7*-01�1-!!#0� 




� W��
��
%- *''',1� 
















 � W��
��
&�%�0�2&#�&-00' *#� 







 � W��
��
&#�"�2-�&#�"� 













 � W
&3+�,1




















 � W��
��
',2#0,�2*�1.-021�!&�**� 



� W��
��
'1&�0





















 � W��
��
',"'�,��(-,#1���$�2#�-$��2*�,W��
��
('�	'7�5&'2#�1�1,--)#0� 




 � W��
��
*#2&��5#�.-,� 













 � W��
��
*#%#,"����)70�,"'�� 







� W��
��
*##"1�3,'2#"�!&�+.'-,1� 



� W��
��
*',)1





















 � W��
��
*',)1�!-301#1� 












 � W��
��
*30#�-$�2&#�2#+.20#11� 




� W��
��
(�%3�0�6(���� 













 � W��
��

%-*"�"'1)�-$$'!#�$-,2�.)�
&'%&�1.##"�.�1!�*�

&'1-$2� �1'!� 













 � W��
��
&-+#��!!-3,21��� 










� W��
��
&!+# �1#� 

















 � W��
��
&-2*',)1� 

















 � W��
��
&7.#0 --)� 
















 � W��
��
'+�%',#��� 
















 � W���
��
'+�%',#�- (#!21�"'1)





� W��
��
'+�%#+�12#0���,#5� � ����

� W���
��
',20-!�"�.*31� 











)',"5-0"1���� ������%��



*�22'!#� !�4���1�1�!���%��
+�!0-��������11#+ *#0�




+�'*1&-2�.*31� 











+�12#01-3,"� 













+�6'.*�,�4�� 













+#"'��1&-5�















 � W��
��
+#%�+'6� +�12#0� ��%�



� W��
��
+','�-$$'!#����� ����




� W��
��
+-0.&�.*31� 















 � W���
��
+31'!�6� 


















 � W��
��

W��
��
W��
��

W��
��
W��
��
W���
��
W��
��
W��
��
W��
��
W��
��

-0%�,'1#� 













-,�*',#�.*�2',3+





.�%#12#�+��
�� 








.�%#120#�+�$-,2�.�!)1�


W��
���
W��
���
W���
���
W��
��

.#,�.�*� ��1.#!'�*����� �


� W��
��

.#01-,�*�2�6�.*�,,#0�





� W��
��

.#01-,�*�$',�,!#�+�,%
�



� W��
��

.#0$#!2�1-3,"� 












� W��
��

.0-$#11'-,�*�!�*!�








� W���
��

.0-"�2���
�� 














 � W��
��

.0-$#11'-,�*�"0�5� 4��




� W��
��

.0-$#11'-,�*�.�!2��� 






 � W���
��

.0-2#62��
��� 













 � W��
��

.0-50'2#�P��
������%�$� !����W��
��
/3�02#0 �!)��� 












 � W��
��
/3�02#0 �!)�2--*1� 8�
������� W��
��
/3�02#2� 


















 � W��
��
1�6-,�.3 *'1&#0� 8

�������� W���
��
1!�*������ 
















 � W��
��
1!�*��.0-$#11'-,�*�







� W���
��

W���
��
W��
��
W��
��
W��
��
W��
��

(-&,� �0,#1�$--2 �**
*-231�230 -��� 












+-,)#7�'1*�,"��� 










,'%#*�+�,1#**1�5-0*"�!&�+.
.%��2-30�%-*$�
� 










.#0$#!2�%#,#0�*� 










.', �**�"0#�+1� 











.', �**�$�,2�1'#1� 







 

.-.3*-31��� 














 


W��
���
W��
���
W��
���
W��
���
W��
���
Y
W��
���
W��
���
W��
��

.0-(#!2�6� 
















 � W��
��

.31&-4#0





 �












� W��
��

.3227





















 � W��
��
0�+.�02�



















 � W��
��
0#"�8-,#


















 � W��
��
0-�"�0�1&� 
















 � W��
��
0- -1.-02� 
















 � W��
��
1� 0#�2#�+� 















 � W��
��
1#,1' *#�1-!!#0������� 




� W��
��
1'*#,2�1 04'!#��� 









 � W��
��
1&�"-5�-$�2&#� #�12�'''� 



� W��
��
120')#0



















 � W��
��
1&322*#



















 � W��
��
15-0"����&-,-30� 










 � W��
��

1!3*.2��"6*�
1!3*.��,'+�2#��"�(+	
1-,'6� 














1-3,"+�12#0� 








12#0#-�+�12#0�






13.#0(�+� 

















 
W��
��
13.#0 �1#�.0-$�����%�� ������W���
��
13.#0.*�,�
















 
W��
��
1712#+��?� 
















 
W��
��
2�)#��� 



















 
W��
��
2#!&,-1-3,"� 















W��
��
20�,150'2#� 















 
W��
��
230 /.0',2�.0-�4�� +-5�-,*7�W��
��
4'"#!+�12#0� 














 
W��
��
5-0"5-02&��� ����%�$� !����
�W��
��
6!�"������ 
















 
W���
��

1.#!'�*�-$$#01

.0-2#62�4�
�� 













 
W��
��
%$�� �1'!�
















 
W�
��
6!-.7�.0-���JL?PCIOM�P?LMCIHCH=� +)�
!7!*-,#��"�.2-0���









W��
��

+"0#��+'%��%�+#1
�
�


2&#�+�,�%#0�















�W��
��
20-""*#01�

















 �W��
��
4')',%1�



















 �W��
��
5'8)'"�




















 �W��
��
55$�50#12*#+�,'�










 W��
��

�)'*#&�.#)(-
 '%� -6�� � � � �%�+#1






 W��
��
!-+��2�!*�11'!1











 W��
��
"0#�+�2 # � + 
















 W��
��
$�,2�12'!�5-0*"1�










�W��
��
$*'%&2�!-++�,"�












�W��
��
$--2 �**�!0�87�












�W��
��
',2#**'%#,2�120�2#%7�%�+#1�

�W��
��








�W��
��







�W��
��







 �W��
��







 �W��
��

8--*�.�!) 

















 W��
��

5'"#�1#*#!2'-,�-.�$*'%&2�
1'+3*�2-01�'	�12-!)


+#5�0#*#�1#1�'	�12-!)��1�1--	��1�
2&#7�0#��4�'*� *#


*#++',%1�25',�'�
+#%��1.-021�

�
/3#12�.�%*-07�
13.#0$'%&2#0�




$ 1 ) � � � � � �%� ,�+ �) + "' - � +

I X C L U S I V

$ 1 ) � � � � � �%� ,�+ �) + "' - � +

)1D9>�	

803%8035)�$0.1-&5&-:�'3&&�
8*5)�1"/"40/*$� -"4&3�13*/5&34�
5GD�VQHSDQR�BGNHBD� 5GD�TKSHL@SD�VNQC�

OQNBDRRNQ�ENQ�".*("�BNLOTSDQR�
/03."-�331�$�������HMB� 7"5

,H=?�;A;CH� &H>C� B;P?� DICH?>� NIA?NB?L�QCNB� -;H;MIHC=�NI� I@@?L�;FF��GCA;� IQH?LM� NB?�GIMN�IONMN;H>CHA� );M?L� -LCHN?L� I@@?L�?P?L�� 4?�;L?�HIQ�;<F?� NI� I@@?L�
BCAB� KO;FCNS�� JLI@?MMCIH;F� F;M?L�JLCHNCHA�;N�P?LS�;@@IL>;<F?�JLC=?M��4?�;L?�;FMI�ACPCHA�;Q;S�;�@L??�=IJS�I@�4IL>QILNB�QCNB�?P?LS�-;H;MIHC=�);M?L�-LCHN?L�
JOL=B;M?>� �//-� ������	��4B?NB?L�SIO�L?� FIIECHA� @IL�;� F;M?L� JLCHN?L�NI� B;H>F?�QIL>� JLI=?MMCHA�� !1-�� JL?M?HN;NCIH� IL� =IGJF?R�AL;JBC=M�;JJFC=;NCIHM� \�
NB?� -;H;MIHC=� L;HA?�I@@?LM� SIO� NB?� JIQ?L�NI� G??N�SIOL� L?KOCL?G?HNM�

,91�����
b � �� J;A?M� J?L�GCHON?
b � ��� L?MC>?HN� @IHNM
b � ,JNCIH;F� �H>� CHJON� <CH�
�NIN;F� JLCHN?L�=;J;=CNS�
� R � � � � MB??NM	

b � )IQ� LOHHCHA� =IMNM
b � -;L;FF?F� CHN?L@;=?
b � ,JNCIH;F� G?GILS�
?RJ;HMCIH� NI����*<

����*<� ;M� MN;H>;L>	
%-� );M?LD?N� &&� "GOF;NCIH

331� ]������
[� */ 1 *� �� 13*$&� �

���
CH=��4�2

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

]���

,91�����
b � 0;NCHJLCHN� �IJNCGOG� L?MIFONCIH�
N?=BHIFIAS	


b � �� J;A?M� J?L� GCHON?
b � %-�);M?LD?N� &&&� "GOF;NCIH�� - )�
b � �� M=;F;<F?� @IHNM� �� ��� <CNG;J�
@OH=NCIHM

b � ,JNCIH;F� �H>� CHJON� <CH� �NIN;F�
JLCHN?L� =;J;=CNS� � R � � � � MB??NM	

b � ,JNCIH;F� G?GILS� ?RJ;HMCIH� NI�
� ��* <� ��*<� ;M� MN;H>;L>	

331� ]�������
*/%*� #� 13*$&

���
CH=��4�2]���

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

��$-?59;=59?1=>�@>1�:;?58@8�=1>:7@?5:9�?1/49:7:3D�
?:�;=:0@/1�?=@7D�:@?>?-90593�;=59?�<@-75?D�� %45>�
>:2?B-=1�?1/495<@1� >8::?4>�-B -D�?=-05?5:9-7�
6-3310�1031>�:9�/@=A10�/4-=-/?1=>�-90� 7591>�.D�
A-=D593�?41�;=59?10� 0:?�>5E1�-90�;:>5?5:9��

"4�1"35�0'�063�10-*$:�0'�$0/5*/6"-�130%6$5�%&7&-01.&/5�"/%�3&'*/&.&/5
�8&�3&4&37&�5)&�3*()5�50�$)"/(&�
41&$*'*$"5*0/4�0'�130%6$54�"%7&35*4&%��1-&"4&�$0/'*3.�$633&/5�41&$*'*$"5*0/�"5�5)&�5*.&�0'�03%&3*/(�

0" ) �� � � � � �� � � � � � �� # � 4 �� � � � � �� � � � �

03%&3�'03.
#:�1045�f�RHLOKX�EHKK�HM�SGD�BNTONM�*W�
#:� 1)0/&� f� QHMF� ����� ������� H�
����OL�D@BG�C@X�XNTQ�B@KK�VHKK�AD�@MDV�
AX�@MRVDQOGNMD��*E�XNT�VNTKC�KHJD�SN�[�
@M�NQCDQ�G@UD�@KK�CDS@HKR�@S�G@MC�HMCT�
$QDCHS�$@QC�� Hf
4&/%�:063�03%&3�50�� ��
*/%*�%*3&$5�."*-
�'*345�'-003�0''*$*�
���8*550/�453&&5
�/035)8*$)
�
$)&4)*3&�$8���%8�
1KD@RD� RDMC����������������������������������������������
1QHBD��������������������������������������]�����%DKK
*�DMBKNRD�BGDPTD�10�ENQ�]����������������������
NQ�BG@QFD�LX�"BBDRR�7HR@�/N�

&WOHQX�C@SD
4HFM@STQD���������
4DMC�SN�/@LD��
"CCQDRR�����������

%@XSHLD�5DK���
1NRSBNCD�������

C J L � 3 @ A L = � ( F A? @ L � 5 E C H N O L O G Y � 6 T

�� � " . * ( " � 	 � 
 � � � � � � � � � 	 � � � � 
 � � � � � � �
��AM � ���PM �.ON� ��4 A T � E�OE� �

13 *$&4 �
*/$-6%& �
7"5���

1045"(&�
'03 �

$063*&3 �
"%%� ]��

� � � � �
" $ $ & - & 3 " 5 0 3 4 �

4 4 - �" � �� � 
� � ��. ) Z ���� �������
�.B�3". � 	&XP ���.#
� ] � ��� �
8ITH� 'ULL� �.B� 3". � ] ����

� � � � �
" $ $ & - & 3 " 5 0 3 4 �

4 4 - � # ���� 
���.)Z���� ��� ��� �
�.B�3". � 	&XP �� ��.#
� ] ���� �
8ITH� �.B�3". � ] ����

4 4 - � # ���� 
���.)Z���� ������ �
�.B�3". � 	&XP �� ��.#
� ] ���� �
8ITH��.B�3". � ] ����

( 7 1 �( �' O RC E ���� � ����.)Z �
�.B����#IT�3". � 	&XP �� ��.B
�
8ITH�0NBOARD� 4 $ 4 * � ] ����

( 7 1 �( �' O RC E ���� �����.)Z �
�.B����#IT�3". � 	&XP �� ��.B
�
8ITH�0NBOARD� 4 $ 4 * � ] ����

( 7 1 �( �' O RC E ���� �����.)Z �
�.B����#IT�3". � 	&XP �� ��.B
�
8ITH�0NBOARD� 4 $ 4 * � ]����

( 71 �" ��� �5U RBO ���.)Z������ �
"CCELERATOR�"ND� �.B� ���#IT�
3".� 	&XP �� �.B
���)ARD� % ISK �
8ITH� ���.B�%RIVE� ] ����

(�����
" $ $ & - & 3 " 5 0 3 4 �

( 71 �( �' O RC E ���.)Z������ �
'OR�"������ �.B�OF�� �N S � 3". �
	&XP ���.B

���. IPS� ]����

( 7 1 �( �'O RCE ���.)Z������ �
'OR�"������������.B�3". �
	&XP �� ��.B
�� ) AS �4 $ 4 * �"ND �
" �4ERIAL���1ARALLE L� 1ORT�� ]����

11� 4 �. ERCU RY ���.)Z������ �
'OR�"������ 6PTO���.B� 3". �
0NBOARD�� 3 UN S�AT��� �.IPS�
.ERCURY��.B�3". � $ " - -

11� 4 ���������� ��.)Z������
'OR�"����������� &XP ��TO���.B �
3". ��� 'ITTED�WITH��.B� ]����

11� 4 �; & 6 4 � 	"����
� $ " - -

11� 4 ���������	"���
� $ " - -

3 $ 4 � '6 4 *0 / � '0 3 5 : ���.)Z�
������	"���������
����.B� ]����

H " 3 % � % 3 * 7 & 4

(71 � )%����� � ] ���� �
( 7 1 � )%������ ] � � � �
( 7 1 � )%������ ] ���� �

*7 4 �5 RUM P CA RD ���� �" 5 �
���"5 �WITH� NO�DRIVE� ] � ��� �
��.B� *% & �7ERSION � ] ���� �
���.B� *% & �7ERSION � ] ���� �

!�>

*7 4 �5 RUM P CA RD ����� � ] � �� �
*7 4 � ( RAND 4 LAM ������
� 4 $ 4 * �
5O ��.B
� 1ARALLEL� 1ORT� ] ���� �
( 7 1 ) $ �� � ] � � � �
(71 � )$�� ���� ] ���� �
(71 � )$������ ] � � � �
(71 � )$������ ] ���� �
(71 � )$������ ]����

� a a � A

�.B�3".�����.)Z������� ] �����
�.#�3".�����.)Z������� ] ����

� � � 
 � � 

� � = *) Z ��������� �. B � 3 " .

� � �'7 � �� Q � � � � �
�. B � � � �# IT � 4 *. . � ] � � �

� �. ) Z �� � �. B �3 " .

�� � '7 � �� Q � � � � �
� � � � '7 � �� Q � � � �
�. B � 4 $ � ; *1 � 3 " . � ]�� �

0THER�$ONFIGURATIONS�"VAILABLE

01"67I4+0/

* � 1 0 �# 0 9 �� � � � 
 �8 " - 5 ) " . �$ 3 0 4 4 
 � ) & 3 5 4 � 
 � & / � � � ) 2 
 � & / ( - " / % � [ � [



6 DKBNLD�A@BJ�SN�
�-=OO�!FI��CC
�0Q
� HE�
XNT�ITRS�G@OODM�SN�
G@UD�ENTMC�@M�"LHF@�

HM�XNTQ�$GQHRSL@R�RSNBJHMF�@MC�SGHR�
HR�XNTQ�EHQRS�HRRTD�NE��DA?9�.@FGG=I��
VDKBNLD�SN��-=OO�!FI��CC
� 'NQ�
SGNRD�NE�XNT�VGN�LHFGS�AD�MDV�SN�
SGD�BNKTLM
�SGHR�AHS�NE�SGD�L@F@YHMD�
HR�CDCHB@SDC�SN�"3DWW
� SGD�
OQNFQ@LLHMF�
K@MFT@FD�ATMCKDC�
VHSG�@KK�"LHF@R�� �
HMBKTCHMF�SGD� K@SDRS�
@CCHSHNMR�SN�SGD�
"LHF@�E@LHKX
� SGD�
"�����@MC�"�����

1K��SD=P� EO�
�0ATT�=JUS=U�� 'B�UKQ�
D=RAJeP�=HNA=@U�
OPQI>HA@�=?NKOO� EP
KJ�UKQN�5KNG>AJ?D� ��� 
̀a
@EOG���0ATT� EO� =� LKSANBQH� =J@�RANU�
RANO=PEHA� H=JCQ=CA��2K�LQP� EP� EJ� =�
JQPODAHH�� 'P�?=J� >A� QOA@�PK�SNEPA�
?KILHAPA�=LLHE?=PEKJO�=J@�ARAJ�
dO?NELPe� BEHAO�PD=P�?KJPNKH� KPDAN�
=LLHE?=PEKJ� LNKCN=IO�

5A�D=RAJeP� NA=HHU�CKP�PDA�PEIA�KN�
PDA�OL=?A�PK� >=?G�PN=?G�PDNKQCD� PDA�
H=OP�PDNAA�IKJPDO��SKNPD� KB��-=OO�
!FI��CC�� OK� EB�UKQ� =NA�JAS�PK�PDA

=�'� @ F G A ; 1 B ? 3 �'�

@NOH<;?E
U1N;LN?>� =1?>#
-

� AK�;9E�:=�LJ=<�KF�
NIAK=�;FDGC=K=�
9GGCA;9KAFEJ�9E<�

=M=E��J;IAGK��>AC=J




EJBKNI=PEKJ�PD=P�PDA�O?NELP�JAA@O�PK�
ATA?QPA�� >QP� EP�SKQH@� >A�=� HKP�JE?AN� EB�
SA� ?KQH@�BAA@�KQN��0ATT�O?NELPO�
EJBKNI=PEKJ�BNKI�PDA�?KII=J@� HEJA�

$KN�AT=ILHA�� O=U�UKQ�SANA�SNEPEJC�
=J��0ATT�O?NELP�PD=P�IANCA@�PDA�
EJBKNI=PEKJ� DAH@�SEPDEJ�PSK�BEHAO��2DEO�
OKNP�KB�O?NELP�SKQH@� >A�B=N�IKNA�
QOABQH� EB�UKQ� ?KQH@� BAA@� EP�SEPD�PDA�
BEHAJ=IAO�KB�PDA�PSK�BEHAO�SDAJ�UKQ�

BENOP�NQJ� PDA�O?NELP�
�FQOP� HEGA� =J�
�IEC="-1�
?KII=J@	��
PDANABKNA� HA=REJC�
UKQ� PK�CAP�KJ�SEPD�
OKIAPDEJC�IKNA�
LNK@Q?PERA�� 'B�PDA�
O?NELP�?KQH@�=??ALP�
?KII=J@� HEJA�
=NCQIAJPO�� EP�SKQH@�
=HOK�>A�RANU�QOABQH�

BKN�QOA�SEPDEJ��IEC="-1�O?NELPO��
'J@AA@�� UKQ� ?KQH@� QOA��0ATT�PK�
ATPAJ@��IEC="-1�?KJOE@AN=>HU��
SEPDKQP�D=REJC�PK� NAOKNP�PK�AEPDAN�!�KN�
�OOAI>HAN�?K@EJC�

,KP�OQNLNEOEJCHU���0ATT�@KAO�
=HHKS�UKQ� PK�@K�FQOP�PD=P��5D=PeO�
IKNA�� PDA�LNK?AOO� EO� =?PQ=HHU�RANU�
OEILHA� EJ@AA@��5DAJ�=�O?NELP� EO�
ATA?QPA@�� AEPDAN�QOEJC�PDA�39

OLHEP�EP� EJPK� EJ@ERE@Q=H�SKN@O�QOEJC�PDA�
BKHHKSEJC�OJELLAP�KB��0ATT�?K@A�

F>A43>D=C���F>A4B�1A7D<5=CB��
4>�=�;�C>�F>A43>D=C�2G��

F>A4	=���F>A4�1A7D<5=CB�=��
5=4

5D=P�PDEO�?K@A�@KAO� EO�PK� OP=NP�>U�
?KQJPEJC�PDA�JQI>AN�KB�?KILHAPA�
SKN@O�SEPDEJ� PDA�R=NE=>HA�@QFTLDMSR�
�SDE?D�S=O� EJEPE=HEOA@�A=NHEAN�SEPD�PDA�
@QFTLDMSR��� @QF	K
�?=HH	�� QOEJC�=�
BQJ?PEKJ� PD=P�SA�D=RAJ�P�OAAJ� >ABKNA�
� �803%4	
��8NQCR	
� EO�=�RANU�OEILHA�
BQJ?PEKJ� EJ@AA@���HH� EO�@KAO� EP�PK�
?KQJP�PDA� JQI>AN�KB�SKN@O�SEPDEJ�=�
R=NE=>HA�� 'J� PDEO�?=OA��SA�RA�L=OOA@�
EP�PDA�R=NE=>HA�@QFTLDMSR�?KJP=EJEJC

=HH� KQN�?KII=J@� HEJA�=NCQIAJPO��2DA�
R=HQA� NAPQNJA@� >U�PDA�VNQCR	
�
BQJ?PEKJ� EO�PDAJ� LH=?A@� EJPK�=�
R=NE=>HA�?=HHA@�VNQCBNTMS�

&))*#(!�."��&))*
5D=P�BKHHKSO� EO� =� HKKL�PD=P� EO�
LANBKNIA@�KJ?A�BKN�ARANU�SKN@�SEPDEJ�
PDA�R=NE=>HA�� >U�?KQJPEJC�BNKI� ��QL�PK�
PDA�PKP=H� JQI>AN�KB�SKN@O�SEPDEJ� PDA�
OPNEJC��EB�PDANA� =NA� ���SKN@O�SEPDEJ�
PDA�OPNEJC�� PDA� HKKL� EO�PDANABKNA�
LANBKNIA@� ���PEIAO	�� -J�A=?D� L=OO��
PDA�R=NE=>HA�M� EO� EJ?NAIAJPA@� �EJ�
KPDAN�SKN@O�� �� EO� =@@A@�PK� EP	��2DEO�
R=NE=>HA� EO�RANU� EILKNP=JP� EJ@AA@�=O�
EP� EO� QOA@� =O�=� OKNP�KB�SKN@�?KQJPAN��
5DAJ� EP�AMQ=HO�����0ATT�GJKSO�PD=P�
SA�S=JP�PK�ATPN=?P�SKN@� ��� =J@�OK

0 6 �0 L A
0?RR� �� � �� �� � � ��

# 2 2 $
; � <;=E�

A �L?RR�
A L I O H > �N;


 �L? R R �0 ? ; > �@CHCA;� 1BIJ@M?L� #P?LS� NNIHNB�
;>� & G A ; � 1BIJJ?L� # P ? L S �+IHNB

'MH�N� @F0?RR�Q I H > ? L @ O F X

FC F C & C C C C  +  �
$ �! 
 �� 1� � ��!����������

< ; A � 	̂ @CLAUC�� � �]� ;LA�'�

@;LAOH?HNM� � �; L A 3 �

< I L > ? I O H N � � �QIL>M!;LANG?HNM��
; M � N I �QIL>=IOHN� <S� '

Q I L > 
 H � � �QIL>�;LAOZ?HNM�H�
' �� 
� ? H > � f�

J I �H�C� NI�QIL>=IOHN� <S� �
M ;S� \QIL>��H�� �� ]� QIL>
H�
?H>


 * C N


 � � � �

!00/�?:�24A0�D:@=�.:88,9/>�
1@=?30=�49>?=@.?4:9>���,>:9�
�:7-:=9�>3:B>�3:B �?:�3,A0�,9�
,=2@809?�B4?3�,9��%0CC�>.=4;?�� �
,9/�>?477�149/>�?480�?:�2:�14>3492�
1:=�?30�7,?0>?�#���%0CC�>:1?B,=0

"�UHS@K� HMFQDCHDMS�ENQ�RBQHOS�A@RDC� K@MFT@FDR��SGD�"3DWW�ETMBSHNM�@QF	
� @KKNVR�
XNT�SN�O@RR�@QFTLDMSR�SN�XNTQ�"3DWW�RBQHOSR�EQNL�SGD�BNLL@MC�KHMD

I=C=VEJA�=J@�SEOD� PK� HA=NJ�IKNA�
=>KQP��0ATT�� '�@� OPNKJCHU�NA?KIIAJ@�
PD=P�UKQ� OLAJ@�PD=P�!DNEOPI=O�
IKJAU�UKQ� NA?AERA@� BNKI�UKQN��QJPEA�
%ANPEA�KJ�>=?G�?KLEAO�KB�PDA� H=OP�
PDNAA� EOOQAO�KB��DA?9�.@FGG=I
�  QP�
BKN�PDA� NAOP�KB�UKQ�� HAPeO�CAP�OPN=ECDP�
KJ�SEPD�PDEO�IKJPDeO� EJOP=HHIAJP�KB�
�0ATT�?K@EJC���

-.)*��,!/#(!�
3L�QJPEH� JKS�� PDA��0ATT�O?NELPO�PD=P�
SAeRA�>AAJ�SNEPEJC�D=RA�>AAJ� LNAPPU�
QOAHAOO�PK�O=U�PDA� HA=OP���O�=�
@AIKJOPN=PEKJ�KB�PDA�BQJ@=IAJP=HO�
KB��0ATT�?K@EJC�PDAUeRA�OANRA@�PDAEN�
LQNLKOA�=@IEN=>HU�� >QP�=J��0ATT�
O?NELP��KN� EJ@AA@� =JU�LNKCN=I	� EO� KJHU�
NA=HHU�KB�QOA� EB�UKQ�?=J�BAA@� EP�
EJBKNI=PEKJ� EJ�KJA�BKNI�KN�=JKPDAN�PK�
LNK?AOO�� ,KS��UKQ�?KQH@� QOA�PDA�OTKK�
?KII=J@�PD=P�SA�?KRANA@� EJ� 'OOQA�
���PK� LNKILP�PDA� QOAN�BKN�=JU

?KII=J@�BNKI�PDA�1DAHH�� KN�SDAJ� EP�
EO�?=HHA@� BNKI� =JKPDAN�O?NELP�� =JU�
=NCQIAJPO� L=OOA@� PK� EP�=NA�
=QPKI=PE?=HHU�PN=JOBANNA@� PK�=J�
EJPANJ=H��0ATT�BQJ?PEKJ�?=HHA@�"3(	
��
'B�PDA� O?NELP� EO�ATA?QPA@�BNKI�PDA�
1DAHH�� PDA�@QF	
� BQJ?PEKJ�?KLEAO�ARANU�
=NCQIAJP� EJPK�=� OEJCHA�?KJPEJQKQO�
OPNEJC�KB�?D=N=?PANO��2DAOA�?=J�PDAJ�
>A�=??AOOA@�>U�OEILHU�L=OOEJC�PDA�
OPNEJC� NAPQNJA@� >U�?=HHEJC�@QF	K
� EJPK�
=�R=NE=>HA�� 2K�@K�PDEO��UKQ�FQOP�JAA@�
PK�=@@� PDA� BKHHKSEJC�PK�UKQN�O?NELP�

1A7D<5=CB���1A7�;�

'/&.#*&���,!/'�(.-
->REKQOHU�PDEO� EO� =� HEPPHA� HEIEPA@���BPAN�
=HH�� EB�UKQeNA� L=OOEJC�PSK�BEHAJ=IAO�PK�
=� O?NELP�� UKQ� JAA@�PK�>A�=>HA�PK�
ATPN=?P�>KPD� BEHAJ=IAO� EJ@ERE@Q=HHU��
2D=JGBQHHU�� KJ?A�PDA� OPNEJC�D=O�>AAJ�
L=OOA@� PK�=�R=NE=>HA��UKQ� ?=J� PDAJ



��
���L� ?�

��
���L
�	

�A7���� 45<>

'D=�C89B� B3A9?C�DB9=7�'-�(3A9?C=1<5��1A7;�� �1A7
��5C3�

� 	

B1G���A7�;�� �� ��1A7�;�

1A7D<5=CB���1A7�;�

F>A43>D=C���F>A4B�1A7D<5=CB��
4>�=�;�C>�F>A43>D=C�2G���
F>A4	=���F>A4�1A7D<5=CB�=��
5=4

4>�=�;�C>�F>A43>D=C�2G���
B1G��F>A4	�=�� �� ��F>A4	=�
5=4

�*&$��0%,--"/���&002"����Y�#"�/2�/6������ & 3



5? ? 9 9 ?

%$4� ����*�)!�%���.*(��*�$�������

�$��,��+�"� -%(�� �)� "��*�*%�*�������78�

�+$�*�%$2� �$%*��(�$�-��+$�*�%$� *��*�

-�� ��,�$;*�)��$� ���%(�4

�������� 
�� ���������

����.')�78� �+$�*�%$� �)� �� ��*� "�!�� *���

���&�78� �+$�*�%$� �$� �4� ���*��*��%�)� �*�

*%��.*(��*�-%(�� $+#��(�&� �(%#� ��

��,�$� )*(�$�4� �%(��.�#&"�2� ���&�

�'+�""��� C2� *��� )�,�$*��-%(�� -�*��$�

*��� )*(�$��-%+"�� ���

�.*(��*��4� ����

�.*(��*��� )*(�$�� �)�

*��$� &"����� �$*%� ��

)*(�$���((�/���""���

.')�2� �*(�$���((�/)�

�(��,�(/�)�#&"�� �$�

���..4� �$"�!��

���	�2� /%+� �%$6*�

��,��*%�*�""� ���..�

�%-� #�$/��"�#�$*)�

�(�� �$� *��� �((�/4� �""�

/%+� ��,�� *%��%� �)� *%� )*�*��*��� $�#��

%��*��� �((�/��%""%-��� �/����+""� )*%&�

9� :� �$�� *��$� *��� $+#��(�%��*���

�"�#�$*�-�*��$� *��� �((�/�*��*�/%+�

-�)�� *%� ����))4� �%(��.�#&"�2�.')�2@�

-%+"�� ���*������..��'+�,�"�$*�%��

.')�<7@8� �$� ���	�4

�$��� �""� *���-%(�)� ��,�� ���$�

�.*(��*��2� /%+� ��$� ����))� �����

�(�+#�$*� �$��,��+�""/� )�#&"/��/�

(����$��*���,�"+�� ��"��-�*��$� *���

&�(*��+"�(��((�/��"�#�$*�*��*�/%+6(��

�$*�(�)*��� �$4� 	��/%+�-�$*��� *%��%&/�

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

��""���-�)!��$�@1� /%+� -%+"�� *��(��%(��

�))+��*����%""%-�$�� "�$�3

"�������
�
�#����


���� ��#%$)*(�*�%$� &(%�(�#���,�$� �$�

��)*�$�� >� )�%-)� *��� +)�� %���%*�� *���

�)�78� �+$�*�%$� �$�� *��� -%(��

�.*(��*�%$� �%��� *��*� 	� ��*��"��� ��%,�4�

�/&�� �*� �$� �$�� &"�/��(%+$�� -�*�� �*4�

�%$6*��%(��*�*%� &�))� )%#��

�(�+#�$*)� *%�*��� )�(�&*�-��$� /%+�

�.��+*�� �*4� 	��/%+� �%$6*2� �*�-%$6*�

��*+�""/��%�,�(/�#+��1

�������������������

�����		�����������


�����	�
������
��

��������

���

�������	�� ������

���..��%�)� &(%,���� �� #�*�%�� %��

�+*%#�*���""/��.*(��*�$���(�+#�$*)�

�(%#� �)�7$8� +)�$��*��� ������

�%##�$�4� ��� ��,�� "%%!��� �*�*���

(�)*���%##�$�� ���%(�2� -��$� �*�-�)�

+)��� �$� �%$ +$�*�%$�-�*�� *��� (,$$78�

�+$�*�%$�*%� )*%&�(,$$78� �(%#�

�%$,�(*�$��*��� *�.*�*��*�/%+� �$*�(���

�$*%� +&&�(���)�� ���(��*�()4� 	$� *���

��)��%��*����)�78� �+$�*�%$2� (�)*����$�

�")%� ��� +)��� *%�

)&"�*��� )*(�$�� �$*%�

�$��,��+�"� -%(�)�

9*��(��%(�� (�#%,�$��

*��� $���� �%(�*���

�%���-�� �%,�(���

��%,�:2� �+*� �*��%�)�

��,�� %$�� �$$%/�$��

�(�-���!3� �$)*����

%��*(��*�$��*���

)&���)� ��*-��$�

����� �(�+#�$*� �)�

		� *(��*� )&���)� �)��,���()2� (�)*��

&�(*�%����-%(�4

	��/%+� -�(��*%� &�))� *-%�

�(�+#�$*)�*%� �� )�(�&*2� *��� )��%$��

�(�+#�$*��.*(��*��� �/�(�)*��-%+"��

��,�� �� "����$��)&���� *��*�/%+6�� ��,��

*%� (�#%,�� ���%(��*���-%(�� �%+"�� ���

+)��4� 	��/%+� +)*�+)���*��� %+*&+*�

�(%#� (�)*�� �)� �*� )*%%�� �)� �� ��"�$�#��

�%(�����))�$���� &�(*��+"�(���"�2� ���..�

-%+"�� ��� +$��"�� *%� ��$�� *��*���"��

*��(��%(�� ��$�(�*�$���$� �((%(�

#�))���4� ��)*�$��?� �""+)*(�*�)�*��)�

&(%��))� �*�-%(!2� �$�2� ����+)�� 	;#� ��

!�$�8���(*��� )%+"2� �")%� )+���)*)� ��

�%%��-�/�%����**�$�� (%+$�� �*4� ����

#��$� �����(�$���/%+6""� $%*���� ��*-��$�

*��)� &(%�(�#� �$�� ��)*�$��>� �)� *��*�*���

"�$��*��*� (���)��)�,%�&+*� F� �)�7$8 �

��)� $%-����$� (�&"�����-�*�� (�)*��

�)���)�,%�&+*2


�.*� �))+��-�6""� ��� *�!�$���� "%%!�

�*� �%-�*%�-(�*��/%+(�%-$� �+$�*�%$)�

�$�� &(%���+(�)� �$�� �%-�*%� &�))�

�(�+#�$*)� *%� *��)���+$�*�%$)4� 	$� *���

#��$*�#�2� ��,�� �� &"�/�-�*��*����)�78�

�+$�*�%$� �$�� 	6""� )���/%+� �""2� )�#��

*�#�2� )�#�� &"���2� $�.*�#%$*�4� ��

�
��
���@�6��
��
���@

	��������������	

����������������������
��������������

��%��������� ����������� ��������� �� ����������
��%�������
��%������

��%�������
��%�������

	��� �����! ���������� �	

�������
������� ��������

��%����#�#� ���������������
��%�������

�$� 

� �� ��� $!�)�)!�*��)�&3+��,*+�$,$$� '��,*�$�**�
�&��$�)'+���&�)�+')*� �&��

( '&���''#�()'�)�%*�4 �+ �0���&� �$*'�����&� !&-�$,��$��*',)���'�� )���04

%�������//� ,+!$!+!�*� �&���'��2� 	�)���)��",*+�+.'�')�+ )������//� ,+!$!+!�*�

0',�* ',$�&:+� ���.!+ ',+222

��������

�)��� �!* �=BDA

���
������)��� &(%�(�#�*��*�*+($)� �$� ���..�)�(�&*��$*%� �$� �.��+*��"��

&(%�(�#�*��*���$� ��� (+$� �(%#�*��� ��	� %(��%(!��$��4����)��%+"�� �%#�� �$�

��$�/� ���/%+��%$6*�-�)�� *%���)*(��+*��*��� )%+(����%����%(�/%+(�%(���$�"� )�(�&*2�

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

�"��!�$��%$� �$� ��%$� �%(�*��� �.��+*��"�4

���� (�)+"*�$���.��+*��"�� )*�""� (�'+�(�)� *��� �������
�	�
�	�����9*��*��)2� *���

���..�)�(,�(��/���""� ��-�):� �)�-�""� �)� *��� ��))���$*);� ����
�	�
�	�����9�� ���

���..��+$�*�%$� "��(�(/�%$� ��)�� ��)!�@D@� *��*��""%-)� &(%�(�##�()�*%���)�"/�

�������..� �#&"�#�$*�*�%$):4����)�� #+)*���� �$�*����	��3� �(�-�(�%��*���

+)�(;)� �%%*���)!4� �������..�)�(,�(�)�%+"�� ��� )*�(*���,������������9�/���""�

��-�):4� 	����*��(�%��*��)�� "��)� �)� $%*�&(�)�$*2� *��� �.��+*��"��-�""� &%)*��$�

�&&(%&(��*�� #�))����*%� *��� +)�(4

���� (�)+"*�$���.��+*��"�� �)� �+""/� (�8�$*(�$*��$�� ��$� ��� #���� (�)���$*�

�%(� �#&(%,���)&���4� �*��(-�)�2� *��(�� �)� $%�)&���� �����(�$��� ��*-��$�*���

�.��+*��"���$��*��� %(���$�"� )�(�&*4����� ������ )�0��*%�*��� �.��+*��"�� �)�

#�$�#�"� �+�� *%�*��� ��))���$*);� ����
�	�
�	�����
���
����� �)$6*�'+�*�� �$� ���..��%#&�"�(2� �+*� �*6) ���%+*��)� $��(��)�/%+6(��

"�!�"/�*%���*4� 	��/%+6(�� $%*�%,�("/�!��$� %$� "�**�$��%*��()� )��*�*�(%+���/%+(�

���..��%��2� �*�&(%,���)� ��,�(/���$�/�-�/�%������$��/%+(�&(%�(�##�$��

���%(*)2� -��"�� )*�""� #��$*��$�$���+""� ���..��%#&�*���"�*/4� 	$� �""2� ���
������)� ��

#+)*��%(�*��� )��+(�*/��%$)��%+)4

�����
��

�)��� �!* � =C?D

�(�**�$� �/�*�"�$*��� ��� &(%�(�##�(���(*�$� 
��)2� *��)� )#�""� +*�"�*/� ��$� ��� ��

(��"� ��"&�-��$�/%+(����..�)�(�&*)��%$6*�-%(!�'+�*�� *���-�/�*��/�)�%+"�4�

����������)� �� )#�""� ��	8��)��� +*�"�*/�*��*�#%$�*%()� �$/�#�))���)�)�$*�*%�

*��� ����� &%(*��$�� *��$� ��$�(�*�)� �� *�.*���"���%$*��$�$�� �$�%(#�*�%$� %$� �""�

*��� #�))���)� �*��$�%+$*�(��4� ���)���,�)� ��*��")� %��*��� *�)!�*��*�)�$*�*���

#�))���2� *��� ��*�%$��%��2� #%�����()� �$��*��� �%$*�$*�%��*����)�7�8� �+$�*�%$�

9)���*��� #��$� �%�/�*�.*��%(�#%(��%$�*��)� +)��+"� �+$�*�%$1:4� ����������)� �")%�

����"� �%(��$/%$���%$*�#&"�*�$������$���$����..� &%(*�*%�*���(�%-$� &(%�(�#)4

�����
�

�)��� �!* � =D@E

	��/%+6,�� �,�(�-�$*��� *%�-(�*��/%+(�%-$� ��*���)�� &(%�(�#� �$����..2� *��$�

*��)� �+$�*�%$� "��(�(/� �)� �%(�/%+4� ���� ����������	������)� �� "��(�(/�-����� ��,�)�

���..� &(%�(�#)�*��� ���"�*/�*%� #��$*��$� 5�$��.�);� %��)#�""� ��"�)� �%(�*���

&+(&%)��%��&(%,���$����)*� )��(��7)%(*�$�� �$�� (�*(��,�"� %����*�� (��%(�)4� ����

����������	������%$)�)*)�%��)�,�(�"� 5"%-� "�,�";� �+$�*�%$)�*��*��(�� +)���*%�

#��$*��$� �� ��"�$���� ��$�(/�*(��� 9���8*(��:�*%� �$��.�/%+(���*����"�)4� �+�"*�%$�

*%&�%��*������8*(��� (%+*�$�)� �(�� 5����� "�,�"6� �+$�*�%$)�*%� &(%,���� )�#&"��

(��%(�� #�$���#�$*�����"�*��)4

��������""%-)�/%+� *%� )&����/�+&�*%� ��,�� �"*�($�*�� �$����)4� ���*�*��)�

#��$)� �)�*��*�/%+� ��$� ��,�� #+"*�&"�� !�/)� �%(�*��� )�#�� ��"�4� ���)� �""%-)�/%+�

$%*�%$"/�*%� (���� �� ��"�� �/�)+($�#�2� �%(��.�#&"�2� �+*��")%�*%� +)��*��� #%$*��

�$�-����� �� &�()%$� -�)� �%($� �)��$� �"*�($�*�� !�/� �$��.4� �%2� /%+� �%+"�� +)��

*��� ��*���)�� �)� �� (�#�$��(�*%� )�$�� *��� &�()%$� �� ��(*���/���(�� �$� *�#�� �%(�

*���(���(*���/4

	$� ����*�%$� *%� *��� &(�#�(/��$�� �"*�($�*�� �$����)2� ��������#��$*��$)� �$�

�$*�($�"� 5��"�*�6� �$��.� �$� %(��(�*%� "%��*�� �$�� !��&�*(��!�%����"�*��� (��%(�)4�

	$� *%*�"2� �)� #�$/��)� )�,�$� �$����)��%+"�� ��� &(�)�$*� �$� #�#%(/��*��$/�%$��

*�#�� �%(�����,�$� ��"�4� ����� $%��� 9(��%(�:�-�""� (�'+�(�� ��%+*�CB� !�/"�$�*��

�/*�)� &�(� (��%(�4� ��+)� ?===� (��%(�)� �%+"�� ��)�"/��%$)+#�� >A=
4

��*�� (��%(�)2� %$� *���%*��(���$�2� �(�� "%����� �$*%� #�#%(/�-��$� (���� %(�

-(�**�$� �$�� �(�� �##����*�"/���)��(���� ��*�(-�(�)4� ��*�� (��%(�)���$� ��,��

�)� #�$/����"�)� �)�/%+�-�)�2� �)� "%$���)�*���*%*�"� "�$�*�� %��*��� (��%(�� �)� "�))�

*��$� BA
4� 	$� �""2� ���������� �$� ����"� ����*�%$� *%� �$/��+���$���&&"���*�%$�

&(%�(�##�(;)�*%%"�%.2� #�!�$��*���*�)!�%��-(�*�$�� &(%�(�#)�*��*� $����*%�

��$�"�� �%#&"�.���*�� ��"�)�,�(/���)/� �$����4

�

����	������6 �
����� @@� 6 ���������� ?EEA



,9'������-"4&3�13*/5&3 &3�13*/5&3

��
���
�����
�	���	���
���
�
�	� ��� ���� 
� � 
� � � � � � � 
� � � � � �
�# �2-$/ -.��#*$� @� �# � 0'/$(�/ �2*-��

+-*� ..*-�!*-��� 
����*(+0/ -.�

�����
� � � � �MQRY� YY� $)�;� ���

,H=?�;A;CH� &H>C� B;P?� DICH?>� NIA?NB?L�QCNB� -;H;MIHC=�NI�I@@?L�;FF� �GCA;� IQH?LM� NB?�GIMN�IONMN;H>CHA� );M?L� -LCHN?L�I@@?L�?P?L��4?�;L?�HIQ�;<F?�NI�I@@?L�
BCAB�KO;FCNS
�JLI@?MMCIH;F� F;M?L�JLCHNCHA�;N�P?LS�;@@IL>;<F?�JLC=?M��4?�;L?�;FMI�ACPCHA� ;Q;S�;�@L??�=IJS�I@�4IL>QILNB�QCNB�?P?LS�-;H;MIHC=�);M?L�-LCHN?L�
JOL=B;M?>� �//-� ���������4B?NB?L�SIO�L?� FIIECHA� @IL�;� F;M?L�JLCHN?L�NI� B;H>F?�QIL>� JLI=?MMCHA
� !1-
� JL?M?HN;NCIH� IL�=IGJF?R�AL;JBC=M�;JJFC=;NCIHM� ]�
NB?� -;H;MIHC=� L;HA?�I@@?LM�SIO� NB?� JIQ?L�NI�G??N�SIOL� L?KOCL?G?HNM�

,91�����
^ � ��O@FDR�ODQ�LHMTSD
^ � ��� QDRHCDMS�ENMSR
^ � 0OSHNM@K� �MC� HMOTS�AHM�
	SNS@K�OQHMSDQ�B@O@BHSX�
�W����RGDDSR


^ � -NV�QTMMHMF�BNRSR
^ � 1@Q@KKDK� HMSDQE@BD
^ � 0OSHNM@K�LDLNQX�
DWO@MRHNM�SN����.A

	���.A�@R�RS@MC@QC

)1�-@RDQIDS� **� &LTK@SHNM
00.�Y������


� 
�� 
� 
� ��
��� 


]������#&������

5-0"5-02&�!-+.*#2#*7�$0##�
5'2&�*�1#0�.0',2#01

,91�����
Y� 0;NCHJLCHN� �IJNCGOG� L?MIFONCIH�

N?=BHIFIAS��
Y � �� J;A?M� J?L� GCHON?
^ � )1�)IM?LD?N� ***� "GOF;NCIH
�1$-��
Y � �� M=;F;<F?� @IHNM� � ���� <CNG;J�

@OH=NCIHM
Y � ,JNCIH;F� �H>� CHJON� <CH� �NIN;F�

JLCHN?L� =;J;=CNS� �R��� � MB??NM�
Y � ,JNCIH;F� G?GILS�?RJ;HMCIH� NI�

� ��*<� ��*<� ;M� MN;H>;L>�

00.�Y�������

�� 
� 
� ��
��� 


���
@E:
�0�.]���

5-0"5-02&�!-+.*#2#*7�$0##�
5'2&�*�1#0�.0',2#01

��(0C8=?A8=C4AB�DB4�>?C8<D<�A4B>;DC8>=�C427=>;>6H�
C>�? A>3D24�CAD;H�>DCBC0=38=6�?A8=C�@D0;8CH��)78B�
B>5CF0A4�C427=8@D4� B<>>C7B�0F 0H�CA038C8>=0;�
906643� 4364B�>=� 2DAE43�270A02C4AB�0=3� ;8=4B�1H�
E0AH8=6� C74�?A8=C43�3>C�B8I4�0=3�?>B8C8>=��

�����������������

����������
���
�������������
��������������
������7�������������	���
�	������	�����
����
�
���
����������������������
���9��
���������
���������������
�
���
�������	���
�����������
��9

2 # * � � � � � � � � � � � � � Y� $ � 6 � � � � � � � � � � � �

03%&3�'03.
��������>�-#'*&3� #&&�#(�."���)/*)(��V�
��� �	���� >� ,#(!� KQKQ� ONSQK9� ��
Q9KK*'����"���3�3)/,���&&�1#&&�����(-0.�
�3��(-1�,*")(�9�
 �3)/�1)/&��&#%��.)�<�
�(�),��,�"�0���&&���.�#&-��.�"�(��#(�/�
�,��#.���,�9� 8M 8 2 �< A
������������������8� 
�

��
��
�������

7��
�����
�������
�
�
SP��
�����������7�����	�
�	7�
�	��	
�����T�P��9

�&��-�� -�(�9999999999999999999999999999999999999999999

�,#��999999999999999999999999999999999� U�HP9KK���&#


��(�&)-���"�+/�;��� ),�H 999999999999999999999

),��"�,!��'3�����--;�#-���)9

�2*#,3���.�� 


�#!(�./,�99999999999999999999999999999999999999999999999

��(�� .)���'�999999999999999999999999999999999999999

���,�--9999999999999999999999999999999999999999999999999 9

��3.#'�� ��&9999999999999999999999999999999999999999999

�)-.�)��999999999999999999999999999999999999999999999999

�"#)��,MHFGS����"&'%'!*

��������	�
��
���� �� � � � �� � � � � � �
��@L���OL�.NM�4@S ����

� � � � � �
"$$&-�&HS�"�5034f

44-�"����
����.)Y�����������
�.A�3".�	&WO���.#
� ]�����
8HSG�'TKK��.A�3".� ]����

% �� � �
" $ $ & - & 3 " 5 0 3  

44-�#����
���.)Y�����������
�.A�3".�	&WO����.#
� ]�����
8HSG��.A�3".� ]����
44-�#����
���.)Y�����������
�.A�3".�	&WO����.#
� ]�����
8HSG��.A�3".� ]����
(71�(�'NQBD���������.)Y�
�.A����#HS�3".�	&WO����.A
�
8HSG�0MAN@QC�4$4*� ]����
(71�(�'NQBD���������.)Y�
�.A����#HS�3".�	&WO����.A
�
8HSG�0MAN@QC�4$4*� ]����
(71�(�'NQBD���������.)Y�
�.A����#HS�3".�	&WO����.A
�
8HSG�0MAN@QC�4$4*� ]����

13*$&4�
*/$-6%&�
7"5���

1045"(&�
'03�

$063*&3�
"%%� ]��

(71�"����5TQAN���.)Y�������
"BBDKDQ@SNQ�"MC���.A����#HS�
3".�	&WO���.A
���)@QC�%HRJ�
8HSG����.A�%QHUD� ]���

%���
�
"$$&-&3"503 

(71�(�'NQBD���.)Y�������
'NQ�"�������.A�NE���MR�3".�
	&WO���.A

���.HOR� ]����
(71�(�'NQBD���.)Y�������
'NQ�"������������.A�3".�
	&WO����.A
��)@R�4$4*�"MC�
"�4DQH@K���1@Q@KKDK�1NQS�� ]����
11�4�.DQBTQX���.)Y�������
'NQ�"������6OS0���.A�3".�
0MAN@QC�� 3TMR�@S����.HOR�
.DQBTQX��.A�3".� $"--
11�4������������.)Y������
'NQ�"�����������&WO��SN���.A�
3".���'HSSDC�VHSG��.A� ]����
11�4�;&64� 	"����
� $"--
11�4���������	"���
� $"--
3$4�'64*0/�'035:���.)Y�
������	"���������
����.A� ]����

G"3%� %3*7&4
NR` _

(71�)%������ ]����
(71�)%������ ]���
(71�)%������ ]����
�74�5QTLOB@QC�����"5�

���"5�VHSG�MN�CQHUD� ]�����
��.A� *%&�7DQRHNM� ]�����
���.A�*%&�7DQRHNM� ]�����

-&
*�74�5QTLOB@QC������ ]� ���
*�74�(Q@MC4K@L������
�4$4*�
5N��.A
�1@Q@KKDK�1NQS� ]�����
(71)$��� ]���
(71�)$������ ]����
(71�)$������ ]���
(71�)$������ ]����
(71�)$������ ]����

�__� �4̀ ���	 ̀ �@ � 30,*
�.A�3".�����.)Y������� ]�����
�.#�3".�����.)Y������� ]����

5 -0 ) #, !& �
���� ) �21

1 @K? F L K� ,)' � � C� � � �
1 @K? � � 
� � � ,)' � ( �� � �

0
����;����
������%����

QRP.A� �� MRRYY
�.A����#HS�4*..� ]���

C 4 � � ) ) )
����;�����%����

UR� .A� �� MQQTY�
QPU� .A� �� MQRYY
�.A�4$�;*1�3".� ]����
0SGDQ�$NMEHFTQ@SHNMR�"U@HK@AKD

)*�/0$-$)(
FN��+/�=J� A � :�%*


� . ) � ) � 
�!#��� &��&%"$
#@BJTO�)@QC�NQ�'KNOOX�%HRJR�5N�7HCDN�

5@OD�6RHMF�"�)NLD�7$3�
*&5+ $�=. � = ��1Z

���
�����
����������������������������	� �������������  
>9 ; �* LI�"0C4=C� > I A K J A � � K7� � 7 50 A# 0 CD � 	 � �0;;�

5)&
�#+(�#"/(�#63(S�� #"3�##4
��� 2>K�����
����� ��



$HSX� BDMSQD�
0CR@K� 5NO

53*-0(*$L

 :EE>KL�P>E<HF>�,I>G�*HG�#KB� �:F��IF�� 0:M� �:F����IF
� 02+�
����IF� +,4�,-"+�02+!�6�����-*

4>�K>�>:LR�MH�?BG=�� CNLM� �
0FBE>L� ?KHF�MA>� *��
� ":LR�
I:KDBG@
� )>:O>�*��� :M� CNG<MBHG����� M:D>������MH��K:=?HK=��
NIABEE�� :?M>K�:;HNM� �
��FBE>L� �� CNLM�I:LM�MA>�I:KD�� MNKG�
E>?M�HGMH�+>P�4HKDL�/=�� CNLM�HO>K�:�K:BEP:R�;KB=@>
� 4 > XK>�
HG�MA>�E>?M� ���R=L�?NKMA>K�HG�HIIHLBM>�:�-,�F:BE� ;HQ
999999

)��� .@MBGRSQ� "���� %DVRATQX

6/*5� �

���� /&8�803,4� 3%
�
#3"%'03%
#%��� 021????????????

-�&�-�
������ ��� ��

*�.� ������� 40� ��� RN3
!##%33
� 6)3!
�
37)4#(
� $%,4!�

#/..%#4�
!-%2)#!.�

�>>> %802%33
'"45�."*-03%&3�4&37*$&�

4".&%":�%&41"5$)�

43143*/4����&"4:
���,K=>K�;R�IAHG>�NLBG@�RHNK�
<K>=BM��<A:K@>��HK�=>;BM�<:K=

���,K=>K�;R�*:BE���L>G=BG@�<A>JN>�
;:GD>KL�=K:?M�HK�IHLM:E�HK=>KL�
F:=>�I:R�=:E>�MH�1/&),$& 

���-E>:L>�:==�I:KM�IHLM:@>�#�
I:<DBG@�H?�U�
���MH�LF:EE�HK=>KL�
NG=>K�U����HK�U�
���MH�LF:EE�
HK=>KL�HO>K�U���
� ):K@>�A>:OR�
BM>FL�L>GM�HO>KGB@AM�HGER���
U�
��
�#BKLM�<E:LL�/>@BLM>K>=�
IHLM�U�
���NIMH�E(@�
,O>KGB@AM�<:KKB>K�U�
���>QMK:

,D�*:BGE:G=�HGER
� 0<HMMBLA�
%B@AE:G=L�U�
���>QMK:


&91035�03%&34�8&-$0.&
+HG>�" �<HNGMKB>L���=>=N<M����
�
:==�<:KKB:@>
�#HK�" � HNGMKB>L���
* �O:M����
���FNLM�;>�<A:K@>=�
?KHF�������
�-E>:L>�:LD�?HK�
<:KKB:@>�<A:K@>L


�,�"01�-/& (0�U�-/,#"00&,+�)�
0"/3& "���:M����"51/�� ,01�

,BK�IHEB<R�BL�#�A:L�;>>G�?HK�MA>�
E:LM���R>:KL��MH��
���0>G=�HK=>KL�PBMABG���AKL�
LN;C><M�MH�@HH=:�;>BG@�BG�LMH<D

���"G=>:OHNK�MH�D>>I�:M�E>:LM�
����H?�BM>FL�BG�LMH<D

���,BER�<A:K@>�IKB<>L�=B??>K>GM�
?KHF�MAHL>�:=O>KMBL>=�=N>�MH�
NG:OHB=:;E>�F:GN?:<MNK>KL�IKBH>�
BG<K>:L>L�"�MH�BG?HKF�RHN�H?�:GR�
<A:G@>�:M�MA>�MBF>�H?�HK=>KBG@

���,??>K�?K>>�:<?KB<>�HG�:GR

$)')4)3%23
� '%.,/#+3
� 3#!..%23���%.(!.#%23
30$(&/� 1-64� 808�0/-:� ]������
��LNI>K;�O:EN>�$>GEH<D�PBMA�HO>KE:R�#�?:=>K�<HGMKHEL��

)"/%:� 4$"//&3� ]�����
&G�HNK�>QI>KB>G<>��MABL�BL�;R�?:K�MA>�;>LM���4�A:G=�L<:GG>K�BG�MABL�IKB<>�;K:<D>M
�
������B�����E>O>E�@K>R�0<:E>�
�>Q<>EE>GM�!:M:L<:G�-KH?>LLBHG:E���LH?MP:K>


30$� ,&:� $GQNBN@� JDXHMF� TMHS� ]������
1A>�B=>:E�I:KMG>K�?HK�MA>�/H<$>G�-ENL
�1ABL�:==�HG��(>RBG@��NGBM�>G:;E>L�
IKH?>LLBHG:E�>??><ML�LN<A�:L� AKHF:�D>RBG@��ENF:�D>RBG@��(>R�MAKN��$K:IAB<L�HO>KE:R��
D>R�PBG=HP�>M<� V V V

���� 















 U��
��� +"4� HEHNK�#K:F>�@K:;;>K�=B@BMBL>K













U��
��� 31!$,����&!����!&$&1&0"/�&��, (













 �U���
��� #K:F>�@K:;;>K��<HEHNK�=B@BMBL>K�#�@>GEH<D�BG
HG>�NGBM

 ,&�5'/-& 















 U���
��� #K:F>�@K:;;>K���<HEHNK�=B@BMBL>K�BG�HG>�NGBM

/"(*&U�������"*), 5





 U���
��� )HP�<HLM�AB�LI><�;N=@>M�@>GEH<D

/"*5�&U�02-"/������03��


 U���
��� 0>FBIKH?>LLBHG:E� 03%0�$>GEH<D

#HK>@KHNG=���;:<D@KHNG=�FH=>L��0NI>K�3%0�BGINM�#�HNMINM�'
�  HFIHLBM>�OB=>H�BGINM�#�
HNMINM��A:K=P:K>�<HGMKHEE>=�?:=>L��<KHLL�?:=>��FB@:�MH�OB=>H��?:=>�MH�;E:<D��
L>O>K:E�IHP>K?NE��PBI>L�
� ��������������$����������
















 




 U���
�� "QM>KG:E�@K:IAB<L�>GA:G<>K�?HK�:EE��FB@:L

*0&�01�1&,&&












 U���
���  HFIKBL>L�!&$&3&"4� $,)!�OB=>H�=B@BMBL>K��MA>
;>LM�?HK�NL>�PBMA�:�<:F>K:�� 
�!&$&-�&41���
Y�")�+�-"/#,/*"/
� 0�3"�U��
��
#)& ("/�#/""�3&!",�� 





 U���
���#BML�BGLB=>�RHNK���������
������HK������B
>EBFBG:M>L�:GGHRBG@�?EB<D>K
�):M>LM�BGIKHO>=�O>KLBHG
�/>JNBK>L�3$��HK�*NEMBLRG<�
FHGBMHK
� HFI:MB;E>�PBMA��))��FB@:�OB=>H�FH=>L
� ,O>KL<:G� <:I:;BEBMR�?HK�?NEE�
L<K>>G�=BLIE:R
� +H�OBLB;E>�L<:G�EBG>L

#)& ("/�#&5"/�#,/��*&$����������� U���
��� %2%��2&)1�&��01"/",��*-)&#&"/
"-0,��,1������ ,),2/�0 ���"/� U���
��� -/& "������ -KH?>LLBHG:E�JN:EBMR�#E:M�;>=�
<HEHNK�L<:GG>K�<:I:;E>�H?�K>LHEOBG@� ��
��*BEEBHG�<HEHNKL��HK�����E>O>E�@K>R�L<:E>��
:M����=IB�K>LHENMBHG
�&G<EN=>L� �FB@:�=KBO>K�LH?MP:K>


30%#)!,� 02/$5#43

350%2&)��� 34%2%/�3934%-���()�&)�15!,)49�Z��28"554�$)=
4>�O>�EHHD>=�AB@A���EHP�?HK�:�-�4�/#2)��1,-�.2�)&16�LM>K>H�LI>:D>K�LRLM>F�?HK�NL>�
PBMA�FHLM� HFINM>KL��D>R;H:K=L��0M>K>H�3 /L��0:M>EEBM>�0RLM>FL�#�4:EDF:GL
�+HP�
P>�O>�?HNG=�HG>���BM�BL�:����P:MM�I>K�<A:GG>E��=BK><MER�F:BGL�IHP>K>=����P:R�
LI>:D>K�LRLM>F
�&M�A:L��BG��MK>;E>�	�KHENF:�<HGMKHEL�"�<:G>L�PBMA�<HGG><MBG@�
E>:=L
�#K>JN>G<R�K>LIHGL>����%S�����(%S
�,�)6�U��
���

*5' H� 45&3&0� 4:45&.� �� K@SDRS�LNCDK� NMKX� ]�����
!-)'!� 2/-�37)4#(�3)-0,%�4/�&)4� /LJW�]�����
,NK�(>R;H:K=�HI>K:M>=�1PH�P:R�/HF�LPBM<A�>G:;E>L�RHN�MH�NL>�>BMA>K�H?���4HKD;>G<A�
KHF�
�1H�LPBM<A�HO>K��CNLM�AHE=�=HPG� HGMKHE��FB@:��FB@:�D>RL�NGMBE�RHN�A>:K�:�
;E>>I
��/>E>:L>�MA>F�;>?HK>�MA>�;E>>I�MH� �P:G�LM:KM��PBMA�MA>�<NKK>GM�K:F
�#BML�
��������
����������
�#BMMBG@�BGO:EB=:M>L�<HFINM>K�P:KK:GMR�NGE>LL�?BMM>=�;R�NL
�
#BMMBG@�<A:K@>�U��
��� -E>:L>�LM:M>�PAB<A�RHN�A:O>��FB@:�PA>G�HK=>KBG@


30.�48*5$)�������30.�NMKX�]������ 30.�48*5$)���;���30.�NMKX�]����
�� 1035� 130�.*%*� */5&3'"$&� ]�����
 NK�NGBJN>���IHKM�*B=B�BGM>K?:<>�A:L� &G��
,NM�01AKN�LH<D>ML�IENL�MPH�:==BMBHG:E�
LPBM<A:;E>�,NM�HK�1AKN�LH<D>ML�?HK�
BG@>GBHNL�O>KL:MBEBMR
�0H�RHN�<:G�A:O>���
BG����HNM�#���MAKN��HK���BG����MAKN�#���
HNM��HK�EBG����HNML�#���MAKNE�
#NEER�<HFI:MB;E>�PBMA�:EE��FB@:�*B=B�
LH?MP:K>��&�FHLM�D>R;H:K=L

&WSQ@�.�HCH�KD@CR� ���L���]������L���]����

45&3&0� 4".1-&3� �� /08�0/-:�]�����
,NK�0NI>K;�LHNG=BG@�01"/",�0�*-)"/���NL>L�
:G�>QI>GLBO>�LM:M>�H?�MA>�:KM���!�<ABI�
PAB<A�L:FIE>L�LH�?:LM��BM�<:IMNK>L�HO:KR�
=>M:BE�H?�MA>�LHNG=
�":LBER�:=CNLM>=�
E>O>E�<HGMKHE��<HGG><MBG@�E>:=�LNIIEB>=
�
#NEER�<HFI:MB;E>�PBMA�:EE�IHINE:K�
L:FIEBG@�LH?MP:K>


#/""�01"/",�0�(-)&�.���-1%�("

6-5*."5&� 130� "/"-0(6&�
+0:45*$,� /08� ]����� b

0NI>K;�EHP�<HLM�LFHHMA�:<MBHG��G:EH@N>�
CHRLMB<D�PBMA�?BK>�;NMMHG�HG�MA>�>G=��
IENL�IK>LMM:;E>�5�#�!�MKBFF>KL��
*B<KHLPBM<A�?BK>�;NMMHGL��:NMH?BK>��GHM�
:EE�@:F>L�LNIIHKM�:NMH?BK>��&=>:E�?HK�
?EB@AM�LBFNE:MHKL�>M<��+HM�:EE�@:F>L�
LNIIHKM�:G:EH@N>�CHRLMB<DL�

.064&� �� +0:45*$,� 1035� 48*5$)�
]�����

	� %:L�LH<D>ML�?HK�FHNL>�#�CHRLMB<D

	� -NLA�;NMMHG�L>E><ML�FHNL>�HK�
CHRLMB<D

	� 2L>L�GH�IHP>K�NGEBD>�HMA>K�MRI>L

	� 0:O>L�P>:K�#�M>:K�HG�FHNL>�IHKM


+�(0%�� *,20"� �
,-"/�1&,+�01"�)1%� ,2/�-/& "�HGER�

U��
��
&G<EN=>L�*HNL>�F:M���AHE=>K

�2!$"1�/"-)� "*"+1�*,,0"�



�U��
���
!")1������+�),$2"�',601& (�

�U��
��
-/,������*&+&����)� (




 U��
��
7&-01& (��,1,#&/"








 U��
��
0-""!(&+$��,1,#&/"







 U��
��
0-""!(&+$��+�),$,"�







 �U��
��
,-1& �)�*,,0"�












�U��
��
*,,0"�*�1















 U�
��
*,,0"�%,)!"/













U�
��
',601& (�"51"+0&,+�)"�!���F�� U�
���
- ��+�),$�',601& (� ,+3"/1"/�U�
��

!-)'!�02).4%2�0/24�%80!.$%23
#,/�20"�%2%�-/&�1"/0��0�*-)"/0��3&!",�!&$&1&0"/0��0 ��(/0�"1 

1A>L>�<HGI:<M�?NEER�0PBM<A>=�"QI:GLBHG�;HQ>L�>G:;E>�RHN�MH�<HGG><M�B8�MH�?HNK�
I>KBIA>K:EL�MH�RHNK�<HGINM>K
�1A>�<HGG><MHKL�HG�MA>�NGBML�:K>�MA>�L:F>�MRI>�
:L�MA>� HFINM>K�L�IKBGM>K�<HGG><MHK�LH�RHNK�I>KBI>K:EL�CNLM�IEN@�LMK:B@AM�BG
�
��<HGG><MBG@�E>:=�PHKMA�U��
������F�?HK�NL>�PBMA�IKBGM>KL�HGER�� HK���,K:G�
EHG@�B?� NL>=�PBMA�!B@BMBL>KL��L<:GG>KL���L:FIE>KL��LM:M>�PAB<A�K>J�=���BL�
LNIIEB>=�?K>>��MH�EBGD�MA>�"QI:G=>K�MH�MA>�<HGINM>K
��EE����<HGG><MBHGL�:K>�
LPBM<A>=��>GLNKBG@�BLHE:MBHG�H?� <HGG><M>=�=>OB<>L

????????? �V@X���]������ �V@X���]������ �V@X���]�����
58��8":� 4$"35� 48*5$)� ]�����
1ABL�<HFI:<M�LPBM<A�;HQ�<HGO>KML�FHLM�1OL�#�1O�FHGBMHKL�MH�!2�)�0 �/1�&+-,1
�
1ANL�RHN�<:G�<HGG><M�RHNK��FB@:���RHNK�3 /�MH�MA>�HG>�L<:KM�LH<D>M�HG�RHNK�1O�
��INLA�;NMMHG�LPBM<A�L>E><ML�BGINM�HG>�HK�BGINM�MPH���B>�3 /�HK�<HFINM>K

/$����N=BH�U�3B=>H�BGINML�:K>�LPBM<A>=
� �

$)3+3���30!2%3
�
���!&0(0���/�+!"!�1!(�,/�!60�+��&+�
�,5"0�,#����4&1%�)��")0��!0�!!��U�
���
��;HQ>L�?HK�U��
���� ��1HK�U�������?HK�U��

�
�W�!/&3"�%"�!� )"�+"/999� U�
��
#�11"/��$+,0�������






 � U��
��
0,-"/�!"+&0"� 











 � U��
��
$�/6� 



















� U��
��
������&�,� %&-�










� U��
��
&*"$�Q���0&**0� 










� U��
��
�*"$�Q���0BF0� 










� U��
��
���(Q��!/�*0� ?HK������ EF>@� U��
��
�*&$��&+1"/+�)� !/&3"�



 � U��
��
*�&+0�0,--/"00,/��), (��4�6� U��
���
,-/�1"!������-,4"/�-� (�



� U��
��
�����/"-)� "*"+1�-0,�




 � U��
��
$3-�/"-)� "*"+1�-0,�





 � U��
��
"51"/+�)�!/&3"�-0,




 � U��
��

61(3"%&� :063�".*("��
,##& &�)��
���2-$/�!"�(&1�&+ ��
���

/,*��4,/(�"+ %�!&0(0�� �#2))�/&+$�
�,2+!�*�+2�)0���U��
��

/&8� �� 803,#&/$)� ���
4,/(�"+ %��
�2-$/�!"�?HK�����HK�
����PBMA��
��/HF��!BLDL���F:GN:EL���U��
��

4,/(�"+ %��
��(&1�� ��
���/ , * �U��
��

(& (01�/1��
��/ *








U��
��
(& (01�/1��
���/ *







U��
��

�*&$������/"-�&/�0"/3& "�
#BQ>=�IKB<>�K>I:BK�<A:K@>���U��
���&G<�I:KML�
� �E:;HNK
�"Q<EN=>L�-HP>K�NGBM��D>R;H:K=�� �
&GM>KG:E�=KBO>�K>I:?:�
�#K>>�>LMBF:M>L
� �

	�!&0(�&+ ),!"!�4&1%�1%"0"��,,(0
�*&$��#,/��"$&++"/0�





 � U��
��
�*&$����0& �&+0&!"�M�,21�


� U��
���
 �#,/��"$&++"/0�









� U��
��
!&0(�!/&3"0�&+0&!"�B�,,1�
 U��
��	
!,0�&+0&!"�#�,,1�








 � U��
���
!"0(1,-�3&!",�











� U��
��	
$/�-%& 0�&+0&!"�0�,, 1



 � U��
��
&*�$&+"� ,*-�+&,+�







 � U��
��	
)&11)"��)2"�4(�"+ %��(�



� U��
��
*�(&+�*,0& �,+�1%"��*&$��


� U��
��	�
20&+$��/"55�,+�1%"��*&$��


� U��
��W
,0&+$�!"),5"�-�&+1�






 � U��
��
2+!"/01�+!&+$� &*�$&+"���


� U��
��	
20"/�&+1"/#� "�*�+2�)



 � U��
��
%�/!4�/"�/"#�*�+2�)�





 
U��
��
/,*�("/+")�/"#�*�+2�)0���"� %U��
��

�/2 "�0*&1%��,,(0� �
*�01"/&+$��*&$��!,0�3,)�� 


�U��
���
*�01"/&+$��*&$��!,0�3,)��� 

�U��
��
*�01"/&+$�4,/(�"+ %��� 



 �U��
��
*�01"/&+$��*&$�� � 







 �U��
��
*�01"/&+$��*&$��-/&+1"/0� 


�U��
���
*�01"/&+$��*&$���00"*�)"/�

�U��
��	
*�01"/&+$��*&$��0601"*� 


 �U��
��	
*�01"/&+$��*&$���*,0� 




 �U��
��
*�01"/&+$��*&$���/"55� 



 �U�-.�
*�01"/&+$��*&$�����"$&??E??B/0� U��
��
�����&+0&!"/�$2&!"� 






 �U��
��

�"$&++"/0��*&$��3&!",�HGER� U��
���
 HO>KL�� 4HKD;>G<A� ��� &<HGL�� 0<K>>GL��
4HKD;>G<A� F>GNL�� =BLD?HKF:MMBG@� #�
=NIEB<:MBG@�� 2LBG@� -K>?>K>G<>L�� �==BG@�
F>FHKR���==BG@�I>KBIA>K:EL���=B@BMBL>KL��
@>GEH<DL��2LBG@� )&�� A:G@BG@�MA>�0M:KMNI�
L>JN>G<>�>M<�>M<�����FBGL�EHG@
�"Q<>EE>GM�

�))�*�&+��*&$��*�$�7�+"0�&+�01, (�
-)20�0,*"��� (�&002"0
� �

l 4 #
�4&"-� M� 5:1&�

= 9
5:1&� 5)36�

,&:#0"3%� 4,*/�
!HG�M�KBLD�LIBEE:@>L���MA>R�K>�
@N:K:GM>>=�MH��PKBM>�H??�RHNK��FB@:
�
4:M>KIKHH?���FHNE=>=�MH�?BM�LGN@ER�
HO>K�>:<A�D>R��;NM�?E>QB;E>�>GHN@A�MH�
MRI>�MAKN

�*&$�����������
�������������
�U��
��
0M:M>�PAB<A�PA>G�HK=>KBG@�IE>:L>
�
"/5*45"5*$� %645� $07&34
�*&$������#�����-ENL





 U�
��
�*&$���������%!������





 U�
��
�*&$�������������-&" "�



 �U��
��
�*&$������������("6�,�/!99 U�
��
�
���"51"/+�)�!/&3"






 U�
��
�����������*,+&1,/







 U�
��
04&#1����) ����-/&+1"/



 U�
��

D�04&#1����) �������








�U�
��

���������
9�$01:�130�/&8�]�����

):M>LM�O>KLBHG��� <HGIE>M>�PBMA�
+"4�*D����NMHF:MB<� R<EHG>�>QM>KG:E�
=KBO>�:=:IMHK
�%B@AER�LN<<>LL?NE


.J��$:$-0/&�"%"1503� ]�����
".*�461&3$"3%�]�����
	3DPTHQDR�@M�DWSDQM@K�CQHUD


,1%"/�!&0(�21&)&1&"0
� 1&,	�/"-)�6���#,/������


�U��
��
� 1&,0�/"-)�6���#,/����������U��
��
+�
�*:DBG@�;:<DNIL�PBMAHNM�MA>�
I>KFBLBBHG�H?�MA>�<HIRKB@AM�AHE=>K�
BL�BEE>@:E


.)*� �'#!��
*,)!,�'-

-!*/2�02)#%�
2%$5#4)/.3

�))�0,-1*�/"�2(�3"/0&,+0
�!3�+1�$"�














 
U��
��
�!,/�$"� 
















 
U��
��
�*&��)&$+*"+1�












U��
��
�*&��� (� 
















 
U��
��
�*�0��� 

















 
U��
��




�U��
��



�U��
��



�U��
��



�U��
��



�U��
��



�U��
��

�/1�!"-1�-/,� L:O>�% � 	


 
U���
��

�*,0�












�*,0���"�06�





�*,0��!�









�*,0� ,*-&)"/



�*,0�-/,#"00&,+�)���
�/"55�3E
E�







�!&�"+$)&0%�#�*�1%0�





 
U��
��
�+04"/�� (�.2&77"0�






 
U��
��
�"11"/�*�1%0���������




 
U��
��
�"11"/�0-"))&+$���
��




 
U��
��
!�1�4,/!�















 
U��
��
!&+,0�,/�!&0 ,3"/6�(&1�


 
U��
��
#&/01�0%�-"0������� 






 
U��
��
#&/01�)"1"/0�#�4,/!0�������
�U��
��
#,+�0 %,,)�� /�+$"�






 
U��
��
#,+�0 %,,)�0-" &�)0�





 
U��
��
#/"+ %�*&01/"00� +"4�



 
U��
��
$"/*�+�*�01"/�












U��
��
&1�)&�+�121,/�












U��
��
',+&,/�16-&01��������




 
U��
��
(&!�0�16-"�













 
U��
��
(&!�1�)(�















 
U��
��
)"10�0-"))�0"/&"0�







 
U��
��
)&+(4,/!�)�+$2�$"0�






 
U��
��
*�$& �01,/6��,,(









U��
��
*�1%0�1�)(������6/0��




 
U��
��
*�1%0�1�)(�#/� 1&,+0




 
U��
��
*�1%0�*�+&��












 
U��
��
*�1%0��!3"+12/"�










U��
��
*& /,�*�1%0�














U��
��
*& /,�#/"+ %�













U��
��
*& /,�"+$)&0%�












U��
��
*& /,�$"/*�+�













U��
��
*"$��*�1%0�













 
U��
��
*,+"6�*�11"/0�����6/0��


 
U��
��
+,!!6�0�-)�61&*"�









U��
��
-& 12/"��,,(�













U��
��
-277)"��,,(0�E B � �






 
U��
��
/"�!&+$�4/&1&+$� ,2/0"�


 
U��
��
/%6*&+$�+,1"�,,(�









U��
��
0-"))��,,(�













 
U��
��
0-�+&0%�1,1,/�












U��
��
1�/$"1�*�1%0���
�� 







 
U��
��
1%&+$0�1,�!,�4&1%

�0"/&"0�
�U��
��
3,6�$"/��
��














U��
��
4"�1%"/�4�1 %"/�










U��
��
4,/)!��1)�0�












 
U��
��

41&$*"-� 0''&3
%%' �1&,*�&�� ,*-(%!%'4�
� 


� U��
��
&WBDKKDMS�7@KTD�ANWDC�RDS�BNL�OQHRHMF����

4,/!0�#�+2*�"/0� 	�(&!�0�16-"�
$�*"�0"1�#�*�1 %� 	�4"�1%"/�4�1 %"/
4%�1�&0�&1�4%"/"� 	� �)"+!�/�.,&7�

&0�&1��

�2!&1&,+���
�2!& *�01"/��� 
��
�2!&,�"+$&+""/�
��/0�T
�-&-"0�




U��
���
U��
���
U���
���
U���
��

��/0�#�-&-"0�-/,#"00&,+�)�

� U���
��
�/,�! �01�1&1)"/���






 � U���
��
 �+�!,�3�� �� ��������


 � U��
��
 �0%�,,(� ,+1/)/�#&+�)��� 0� U��
���
 /,00�!,0�3��BG<�- �>FNE:MHK�U��
��
!�6��6�!�6�













 � U��
��
!")25"�-�&+1��
���







 � U��
��
!")25"�*20& �











 � U��
��
!")25"�3&!",���










� U��
��
!"3-� �����G>P�O>KLBHG�


 � U��
��
!$� �) �




 

!&/" 1,/6�,-20�
�
!&0(�*�01"/
� 


�
!&0(�*�01"/��� 
��
!,0�1,�!,0�




j.*3"$-&��.64*$�,&:#0"3%�4:45&.�
�5GD�1K@MN�SG@S�SD@BGDR�XNT�GNV�SN�

OK@X�
&G<EN=>L���H<M:O>�#2))�0&7"�
(>R;H:K=������&GLMKNF>GM�LHNG=L�#�
>??><ML
� ��KMB?B<B:E�BGM>EEB@>G<>��
LH?MP:K>�?HK�MA>��FB@:�PAB<A�
<NLMHFBL>L�MA>�E>LLHGL�MH�>:<A�
BG=BOB=N:E


0TQ�OQHBD�]�������R@UD�]�����

�SAM ==
U��
��������&/�20� 








�&/�02--,/1� 







�00�0&+

















 
U��
��
�/ %"/�*� )"�+0�-,,)� 




 
U��
��
�&/!0�,#�-/"6� 












U��
��
 %�*-&,+0%&-�*�+�$"/0� 



 
U��
��
 �*-�&$+
















 
U��
��
 "�0�/�


















 
U��
��
 &3&)&0�1&,+� 













U��
��
 ,,)�4,/)!� 













 
U��
��
 /�76� �/0�&&&� 











U��
��
 2/0"�,#�"+ %�+1&�� 






 
U��
��
"6"�,#�1%"��"%,)!"/�&&� 


 
U��
��
#&+�)�#)&$%1� 













U��
��
#&/"�#�& "� 













 
U��
��
#,/*2)����$/�+!�-/&5� 




 
U��
��
#���01/&("�"�$)"�&&� 





 
U��
��
$/�%�*�1�6),/0�0,  "/�



 
U��
��
$,�)&&&+0� 














 
U��
��
%�$�/�1%"�%,//&�)"� 






 
U��
��
%"�!�1,�%"�!� 













U
%2*�+0


















 
U��
��
&+1"/+�1)�0-,/10� %�))� 


 
U��
��
&0%�/



















 
U��
��
&+!&�+��',+"0�#�#�1"�,#��1)�+U��
��
'&4�6�4%&1"�0�0+,,("/� 



 
U��
��
)"1%��4"�-,+� 













U��
��
)"$"+!�,1�(6/�+!&�� 






 
U��
��
)""!0�2+&1"!� %�*-&,+0�


 
U��
��
)&+(0



















 
U��
��
)&+(0� ,2/0"0� 












U��
��
),/"�,#�1%"�1"*-1/"00� 



 
U��
��
'�$2�/�5'���� 













U��
��
',%+���/+"0�#,,1��))� 




 
U��
��
),120�12/�,��� 












U��
��
*,+("6�&0)�+!��� 









 
U��
��
+&$")�*�+0"))0�4,/)!� %�*-�
�U��
��
-$��1,2/�$,)#�
� 









 
U��
��
-"/#" 1�$"+"/�)� 









 
U
-&+��))�!/"�*0� 











U��
��
-&+��))�#�+1�0&"0� 







 
U��
��
-,-2),20��� 













 
U��
��
-/,'" 1�5� 














 
U��
��
-20%,3"/




 �










 
U��
��
-2116



















 
U��
��
/�*-�/1�

















 
U��
��
/"!�7,+"








 





 


U��
��
/,�!�/�0%� 














 
U��
��
/,�,0-,/1� 














 
U��
��
0��/"�1"�*� 













 
U��
��
0"+0&�)"�0,  "/������� 



 
U��
��
0&)"+1�0�/3& "��� 








 
U��
��
0%�!,4�,1�1%"��"�01�&&&� 9999U��
��
01/&("/

















 
U��
��
0%211)"�

















 
U��
��
04,/!�,1�%,+,2/� 









 
U��
��




 

U��
��




 
U��
��




 
U��
��




 
U��
��




 
U��
��

"� 16-"�
















 
U��
��
"5-"/1�!/�4�












 
U��
��
"5-"/1��!�'+/�












U��
��
"�06��*,0�














 
U��
��
"5 "))"+ "���











 
U��
��
"5,1& � �/0�#,/�&*�$&+"�� �U��
��
#&+�)� ,-6������������������U��
��
#),4� O�
��













 
U��
��
$��/,21"�-)20������
���� ��
�U��
��
$�))"/6���+"4���������


 
U��
��
$,)!�!&0(�,##& "� ���� �


�U��
��
$,)!�!&0(�,##& "�#,+1�-(�


�U��
��
%&$%�0-""!�-�0 �)�







 
U��
��
%&0,#1���0& �











 
U��
��
%,*"��  ,2+10���










U��
��
%,*"��0"� 















 
U��
��
%,1)&+(0� 















 
U��
��
%6-"/�,,(�














 
U��
��
&*�$&+"��� 














 
U���
��
&*�$&+"�,�'" 10�!&0(




 
U��
��
&*�$"*�01"/����� � ���
����� U���
��
&+1/, �!�-)20�












U��
��
(&+!4�/!0������
���� �


 
U��
��
)�11& "�  �3���0�0� ��� �


�U���
��
*� /,��������00"*�)"/�



 
U��
��
*�&)0%,1�-)20�












U��
��
*�01"/0,2+!�












 
U��
��
*�5&-)�+�3�� 












 
U��
��
*"!&��0%,4�













 
U��
��
*"$�*&5� *�01"/� � �  


 
U��
��
*&+&�,##& "����������



 
U��
��
*,/-%�-)20�













 
U���
��
*20& �5� 
















 
U��
��
,/$�+&0"� 















 
U��
��
,+�)&+"�-)�1&+2*









U��
��
-�$"01"�*��
��












U���
��
-�$"01/"�*�#,+1�-� (0



 
U��
��
-"+�-�)� �����
��������������U��
��
-"/0,+�)�1�5�-)�++"/�




 
U��
��
-"/0,+�)�#&+�+ "�*�+$
�


 
U��
��
-"/#" 1�0,2+!�












U��
��
-/,#"00&,+�)� �) �







 
U���
��
-/,!�1���
��












 
U��
��
-/,#"00&,+�)�!/�4� 3 � 



 
U��
��
-/,#"00&,+�)�-�$"���





 
U���
��
-/,1"51��
���











 
U��
��
-/,4/&1"�O��
������ ���������U��
��
.2�/1"/�� (���












U��
��
.2�/1"/�� (�1,,)0� %�������
�U��
��
.,�/1"1�
















 
U��
��
0�5,+�-2�)&0%"/� %����������U���
��
0 �)������














 
U��
��
0 �)��-/,#"00&,+�)�






 
U���
��
0 2)-1��!5)�












 
U���
��
0 2)-��+&*�1"��!�'+/




 
U��
��

U��
��
U��
��
U��
��
U��
��
U���
��

0 +&5
0,2+!*�01"/�













01"/",�*�01"/�












02-"/'�*�
















02-"/��0"�-/,#����� ����
���
02-"/-)�+�














 � U��
��
0601"*��>�














 � U��
��
1�("��� 

















 � U��
��
1" %+,0,2+!�












 � U��
��
1/�+04/&1"�













 � U��
��
12/�,-/&+1�-/,�3�� �� ����!�U��
��
3&!" *�01"/�












 � U��
��
4,/!4,/1%��� ���� ���������
� U��
��
5 �!������














 � U���
��

0-" &�)�,##"/0

-/,1"51�3�
��











 � U��
��
$#����0& �














 � U�
��
5 ,-6�-/,���IK>OBHNL�O>KLBHGBG<� *���
 6 ),+"��!�-1,/���







 � U��
��

*,/"��*&$��$�*"0




1%"�*�+�$"/













 U��
��
1/,!!)"/0�















 �U��
��
3&(&+$0�

















 �U��
��
4&7(&!�


















 �U��
��
44#�4/"01)"*�+&�









U��
��

� ! � " �� � % �!  $

�&$��,5��������$�*"0





 U��
��
 ,*��1� )�00& 0�










�U��
��
!/"�*�1"�*














 U��
��
#�+1�01& �4,/)!0�









�U��
��
#)&$%1� ,**�+!�











�U��
��
#,,1��))� /�76�











�U��
��
&+1"))&$"+1�01/�1"$6�$�*"0�

�U��
��
)"**&+$0�14&+�-� (







 U��
��
*"$��0-,/10�













 �U��
��
.2"01�#�$),/6











 U��
��
02-"/#&$%1"/�












 �U��
��
7,,)�-� (















 U��
��

%&!"�0")" 1&,+�,#�-)&$%1�
0&*2)�1,/0�&��01, (


����/")"�0"0�&��01, (��0�0,,���0�
1%"6�/"��3�&)��)"




� � - % . ) * � * / � & # - " # ( !

D=HRAO�� =HPDKQCD� PDEO� EO� KJHU�BKN�PDKOA�
SEPD� PDA� L=PEAJ?A�KB�O=EJPO�

+=JU�QOANO�SEHH�S=JP�PK�OEILHU�
O?=J� =J� EI=CA�=J@� PDAJ� O=RA� EP�BKN�
EILKNPEJC� EJPK�=JKPDAN�LNKCN=I�
 �=J�
=NP�L=?G=CA��SKN@� LNK?AOOKN�KN�"2.�
LNKCN=I� LAND=LO�� 'J� PDEO�?=OA�UKQe@�
OEILHU�DEP�PDA�?KNNA?P�>QPPKJ� PK�OAP�
PDA� NAOKHQPEKJ��I=GA� OQNA�PD=P�PDA�
GJK>O�KJ�PDA� O?=JJAN�QJEP�=NA�OAP�
?KNNA?PHU�� @ABEJA�PDA�SE@PD� =J@� HAJCPD�
KB�UKQN�O?=J� EJ� PDA�1APPEJCO�
NAMQAOPAN�� DEP�PDA�1?=J�PK�.=CA�
>QPPKJ�� =J@� =S=U�UKQ�CK�� 'P�IQOP�>A�
O=E@� PD=P��99K9.;9E�+IF>=JJAFE9CXJ�
CNA=PAOP�OPNAJCPD� EO�PD=P� EP� EO�RANU�
OEILHA�PK�KLAN=PA� EJ@AA@�

4NLDSHLDR�RB@MR�@OOD@Q�SNN�C@QJ�
NQ�SNN�KHFGS���99K9.;9EXJ�-HFGSDM�
@MC�%@QJDM�NOSHNMR�@QD�@�PTHBJ�V@X�
SN�DMG@MBD�SGDL

2DA�SE@AOP� EI=CA�UKQ� ?=J�O?=J�
EO������ EJ?DAO��SDE?D� EO�PDA�SE@PD� KB�
PDA�O?=JJEJC�DA=@�� 2DEO�IECDP�R=NU�
OHECDPHU�BNKI�KJA�O?=JJEJC�DA=@� PK�
=JKPDAN�� >QP�UKQ� ?=J�>=JG�KJ� =P� HA=OP�
BKQN� EJ?DAO�SE@PD�� *AJCPD� ?=J� >A�
=JUPDEJC�BNKI�=�MQ=NPAN�KB�=J� EJ?D� PK�
��� EJ?DAO�

,KS�� PDA� >ECCAN�
UKQ� OAP�PDA� O?=JJEJC�
=NA=�KN� dL=CAe �� =J@�
PDA�DECDAN�PDA�
O?=JJEJC�NAOKHQPEKJ�
UKQ� ?DKKOA�� PDA�IKNA�
IAIKNU�SEHH� >A�
NAMQENA@�� 'B�UKQ�@KJ�P�
D=RA�AJKQCD�IAIKNU�
�99K9.;9E�SEHH� HAP�UKQ�
?DKKOA�KJHU�
?KI>EJ=PEKJO� BKN�
SDE?D�UKQ�@K�D=RA�AJKQCD�� 'B�UKQ�RA�
CKP� HKPO�KB�IAIKNU�� PDA� d>QBBAN�OEVAe�
?=J� >A�OAP� EJ� PDA�.NABANAJ?AO�
NAMQAOPAN��SDE?D� EO�PDA�JQI>AN�KB�
GEHK>UPAO�UKQ� =NA�=HHKSEJC��99K9.;9E�
+IF>=JJAFE9C�PK�QOA���99K9.;9E�
+IF>=JJAFE9C�SEHH� dCN=>e� PDEO�=IKQJP�
KB�IAIKNU�=J@� JKP� HAP� EP�CK��I=EJHU�
BKN� NA=OKJO�KB�OLAA@	�� 1K�� EB�UKQ�
S=JP�PK�IQHPEP=OG�� @KJeP�OAP�PDEO�
>QBBAN�BECQNA�PKK� DECD�

-"���-�) �!,�3
2DA�>EC�?D=JCAO�PK�RANOEKJ������KB�
PDA� OKBPS=NA�?=J�>A�BKQJ@� EJ� PDA�
%NAUO?=HA�IAJQ�=J@�=J� JAS� E?KJ� EJ�
PDA�PKKH� >=N�
 �#@EP�%NAUO?=HA���BPAN�
?KJRANPEJC�=� O?=J�KB�=� LDKPKCN=LD�KN�
?KHKQNA@� EHHQOPN=PEKJ� PK� ��� OD=@AO�KB�
CNAU��UKQ� =NA�PDNKSJ� @ENA?PHU� EJPK�PDA�
JAS�%NAUO?=HA� #@EPKN���O�PDA� >H=?G


=J@
SDEPA�@EPDAN� EO�?KJRANPA@�PK�CNAU��
PDA� EI=CA� EJ�PDA�%NAUO?=HA�#@EPKN� EO�
QL@=PA@� EJ� NA=H� PEIA��2DEO� EO� =� JE?A�
PKQ?D�>A?=QOA�� @ALAJ@EJC�KJ�PDA�
OEVA�KB�PDA�L=CA�� EP�?=J� P=GA�=�SDEHA�
PK�?KILHAPA�� =J@�S=P?DEJC�PDA�
O?NAAJ� QL@=PA� EO�IQ?D�IKNA�
LHA=O=JP�PD=J� OP=NEJC�=P�=J� DKQN�
CH=OO�� OPKLS=P?D�KN� dOHAALUe� LKEJPAN�

2DA�%NAUO?=HA� #@EPKN� NQJO�KJ� EPO�
KSJ�O?NAAJ��2DA� HABP
D=J@� LKNPEKJ�KB�
PDEO�O?NAAJ�?KJP=EJO�UKQN�CNAUO?=HA�
LE?PQNA��SDEHA� KJ� PDA� NECDP� EO� =�PKKH�
>=N�PD=P�?KJP=EJO� OKIA�OEILHA�
@N=SEJC�PKKHO�=J@� =�?KHKQN�OAHA?PKN�

$QNPDAN�CKK@EAO�?=J� >A�BKQJ@� EJ�
PDA�IAJQO��2DA� #@EP�IAJQ� D=O

*ECDPAJ� =J@� "=NGAJ�
KLPEKJO�� '� PDEJG�UKQ�
?=J�CQAOO�SD=P�PDAU�
@K�� =J@�PDAU�@K� EP��
HEGA�PDA�CNAUO?=HA�
?KJRANOEKJ�� EJ� NA=H�
PEIA��2DA�LNK?AOOAO�
=NA�@AOPNQ?PERA��
PDKQCD��  U�PD=P� '�
IA=J� PD=P�PDNAA�
?KJOA?QPERA� "=NGAJO�
=BPAN�PDNAA
?KJOA?QPERA� *ECDPAJO�

@K�JKP� NAOQHP� EJ�PDA�KNECEJ=H� EI=CA�
2DANA�=NA�PDNAA�VKKI� HARAHO�
 �

,KNI=H�� PEIAO���=J@�PEIAO���
 �SDE?D�
?KIA� EJ� D=J@U�BKN�?HA=JEJC�QL�=JU�
NKQCD�KN�@ENPU�=NA=O�KB�UKQN� EI=CA�

2DA� NA=HHU�BQJ� OPQBB�EO� EJ�PDA�
1APPEJCO�IAJQ�� 'J� DANA� EO�PDA�!D=JCA�
.=HAPPA�KLPEKJ��SDE?D� LQPO�QL�=�OI=HH�
NAMQAOPAN�PD=P�AJ=>HAO�UKQ� PK�?D=JCA�
PDA���� OD=@AO�KB�CNAU�PK�=JU����
?KHKQNO�KB�UKQN�?DKKOEJC��5EPD�PDA�
=E@�KB�PDA�@N=SEJC�PKKHO�=J@�=� HEPPHA

#� !-� 0�
�
� ! I<P J:8 C< � 9; @K@

1

7KQ� ?=J� LNEJP�UKQN� EI=CAO�@ENA?PHU�
BNKI�PDA�%NAUO?=HA� #@EPKN����LNEJP�OEVA�
KB������ EO�PDA�@AB=QHP�� =J@�PDANA�=NA�
>QPPKJO�BKN����������� ����=J@�
��������OPNEJC�C=@CAP�=HHKSO�UKQ� PK�
AJPAN�=JUPDEJC�BNKI� ���PK�������

."�� #(#-"���*,)�/�.

.NEJPKQPO�=P������SEHH� =HS=UO� HKKG�=�
>EP�>HQNNU�>A?=QOA�PDA� EI=CAeO�O?NAAJ�
NAOKHQPEKJ� EO� =�L=HPNU���
EOD� @KPO�LAN�
EJ?D��5DEHA� O?=HEJC�PK�����NAOQHPO� EJ�
=� OI=HHAN�EI=CA�� EP�SEHH� =HOK�>A�=�
OD=NLAN�KJA�� .NEJPEJC� EO� =?DEARA@�RE=�
5KNG>AJ?D�.NEJPAN�.NABANAJ?AO�� =J@�
PDA�@EPDAN�L=PPANJO� LNKRE@A@�>U�
5KNG>AJ?D�I=GA�=O�CKK@� =�FK>�KB�EP�
=O�PDAU�?=J�� 'B�UKQ�S=JP�PK�AJD=J?A�
UKQN�LNEJPA@�CNAUO?=HAO�PDAJ�UKQe HH�
JAA@�PK�D=RA� /LI:F+IAEK�+IF>=JJAFE9C�
NQJJEJC� EJ� PDA�>=?GCNKQJ@�

 KPD�PDA�O?=JJEJC�=J@�CNAUO?=HA�
L=NPO�KB��99K9.;9E�+IF>=JJAFE9C�NQJ�
KJ�=�?QOPKI�����>U�����O?NAAJ�� 'P�
?=JJKP� NQJ�KJ� PDA�5KNG>AJ?D�� =J@� EP�
?=JJKP�>A�KLAJA@� KJ�=JU�KPDAN�PULA�
KB�O?NAAJ�
 �JKP�ARAJ� =J�KRANO?=JJA@�
KJA�� 2DEO�S=O� =� ?KJO?EKQO�@A?EOEKJ�
>U�PDA�I=JQB=?PQNANO�>A?=QOA�IKOP�
KB�PDAEN�?QOPKIANO� D=RA�KJHU�=� HEPPHA�
IAIKNU�� '� ?=J� QJ@ANOP=J@�PDA� HKCE?�KB�
PDEO�@A?EOEKJ�� >QP�����>U����� EO� =�
DKNNE>HA� NAOKHQPEKJ� PK�SKNG�SEPD�BKN�
O?=JO� >A?=QOA�ARANUPDEJC�=LLA=NO�
AHKJC=PA@� KJ�PDA�O?NAAJ�� 'P�IECDP�>A�
=J� E@A=�PK�CERA�PDKOA�SDK�@K�D=RA�PDA�
D=N@S=NA�PDA�KLPEKJ�PK�QOA�PDA�
OKBPS=NA�KJ�=�����>U����� O?NAAJ�

�99K9.;9E�+IF>=JJAFE9C�D=O�
?KIA�KJ� EJ� HA=LO�=J@� >KQJ@O� OEJ?A�
PDA�BENOP�RANOEKJ� =J@� JKS�BKNIO�PDA�
>=OEO�KB�=�OANEKQOHU�LNKBAOOEKJ=H�
LEA?A�KB�OKBPS=NA��2DA�JAS�*ECDPAJ

=J@� "=NGAJ�BA=PQNAO�IA=J� PD=P�PDA�
CNAUO?=HAO� EP�LNK@Q?AO�=NA�=P� HA=OP�KJ�
=� L=N�� =J@� OKIAPEIAO�>APPAN�� PD=J�
PDKOA� LNK@Q?A@�SEPD� PDA�+FN=I�
.;9EE=I
� '� DKLA�PDA�@ARAHKLANO�
?KJPEJQA�PK�@ARAHKL� EP��SEPD� L=NPE?QH=N�
NABANAJ?A�PK�PSK�=NA=O�� PDA�JAS����
?DELOAP��SDE?D�IA=JO�PD=P� EI=CAO�
?=J�JKS��EJ�PDAKNU	� >A�?KJRANPA@� =J@�
@EOLH=UA@� EJ� ���OD=@AO�KB�CNAU�� =J@��
KB�?KQNOA�� AN=@E?=PEJC�PDKOA�=JJKUEJC�
����@LE�CHEP?DAO�� ��

�" ��%)/.
��� .� - ��(

� 7 I ; � E < � / I ; � S � S � S � S � S
&=J@� O?=JJEJC�?KQH@JeP �>A�OEILHAN�� !HE?G��
?HE?G�� O?=J�

 ; 7 J K H ; I � S � S � S � ) � )
'B� EP�D=@� HKPO�K B�OKLDEOPE?=PA@�BA=PQNAO� EP�
SKQH@JeP �>A�OK�B=OP�� JKN�OK�A=OU�PK � QOA�

- F ; ; : � S � S � S � S � )
.NAPPU�MQE?G�� >QP�JKP�MQE?G�AJKQCD� PK � NA=@�
PDA���� �@LE� @=P=� =J@� QL@=PA� PDA� O?NAAJ� =P�
PDA� O=IA�PEIA� KJ� =�OP=J@=N@� �IEC=�� ,K�
LNK>O� =P���� �@LE� KN�>AHKS�PDKQCD�

� E 9 K C ; D J 7 J ? E D � S � S � S � ) � )
'e@� HEGA�PK �OAA�=� >ECCAN�I=JQ=H�SEPD� HKPO�K B�
AT=ILHAO� =J@� DEJPO�
 �SEPD� L=NPE?QH=N�
NABANAJ?A�=O�PK � DKS�PK�CAP�PDA�>AOP�
LNEJPKQPO�=J@� DKS�PK� QOA�O?=JJA@� EI=CAO�
SEPD�SKN@� LNK?AOOEJC�=J@�@AOGPKL�
LQ>HEODEJC�OKBPS=NA�

* H ? 9 ; � 0 7 B K ; � S � S � S � S � )
'P�O � JKS�PDA�?DA=LAOP��IEC=� D=J@� O?=JJAN�
KJ� PDA�I=NGAP�� 'P�@KAO�AJKQCD� =P�PDA� LNE?A�
PK�I=GA� EP�RANU�CKK@�R=HQA�

-RAN=HH� N=PEJC� [ �[ �[ �[ �K
�>OKHQPAHU�LANBA?P�BKN�PDA�JKJ
PA?DEA� QOAN�
SEPD� =� HEI EPA@� =IKQJP�K B�IAIKNU�

�
��������
��
5GDQDfR�CDEHMHSD�QNNL�ENQ�
HLOQNUDLDMS�GDQD��5GD��99K9.;9E�
O@KDSSD�QDPTDRSDQ�MDDCR�ETMBSHNMR�
KHJD�4OQD@C�@MC�$NOX

PEIA�=J@� L=PEAJ?A�� EP�O�MQEPA�A=OU�
�=J@�CNA=P�BQJ	�PK�PQNJ� =� d>KNEJCe�
CNAUO?=HA� EJPK� =�B=ENHU�LHA=OEJC�?KHKQN�
LE?PQNA��2DA�@N=SEJC�PKKHO� LNKRE@A@�
=NA�.AJ?EH� �BNAAD=J@	�� *EJA�
0A?P=JCHA�� .KHUCKJ�=J@� #HHELOA�
 �PDA�
OD=LAO�?=J�>A� BEHHA@�KN�QJBEHHA@��2DA�
3J@K�>QPPKJ� EJ�PDA�PKKH� >=N�?KIAO� EJ�
D=J@U�SDAJ�UKQ�I=GA�C=BBAO�� >QP� EP�
KJHU� NARANOAO�PDA� H=OP�@N=SEJC�
BQJ?PEKJ� LANBKNIA@�

,K�KPDAN��IEC=�D=J@�O?=JJAN�
OKBPS=NA�D=O�=�2ATP�PKKH�� >QP�PDEO�KJA�
@KAO���JU�BKJP�EJ�UKQN�$-,21��
@ENA?PKNU�?=J�>A�OAHA?PA@� =J@�PULA@�
KJPK�PDA� EI=CA�� EJ� =JU�?KHKQN�

�C>9.;9E�+CLJ�HR�SGD�M@LD�NE�SGD�
BNLOKDSD�G@MC�RB@MMDQ�O@BJ@FD�� �
SGD�RNESV@QD� HR�B@KKDC� /FL;@�0G
�.X�
SVN�AHF�FQHODR�VHSG�D@QKHDQ�
HMB@QM@SHNMR�NE�/FL;@�0G�VDQD� HSR�
ONNQ�FQDXRB@KD�BNMUDQRHNMR�@MC�SGD�
K@BJ�NE�@� QD@K�SHLD�RB@M�

,K� NA=H
PEIA� O?=JJEJC�IA=JP�PD=P�
EB�UKQ�CKP�PDA�>NECDPJAOO�SDAAH� OAPPEJC�
SNKJC�UKQ� D=@�PK�S=EP�QJPEH�UKQ�@�
BEJEODA@�PDA�SDKHA�O?=J� PK�BEJ@�KQP��
0A=H
PEIA�O?=JJEJC�IA=JO�UKQ� ?=J�
OAA�SD=PeO�?KIEJC�KQP�KB�PDA�O?=JJAN�

 �UKQ� ?=J�PSE@@HA�PDA�>NECDPJAOO� GJK>�
=J@�OAA�PDA� NAOQHPO�OPN=ECDP�=S=U�

2DA�LNK>HAI�SEPD� PDA�CNAUO?=HAO�
S=O� LKOOE>HU�OQ>FA?PERA�
 �IU�KLEJEKJ��
EJ� KPDAN�SKN@O��+ECN=LD��I=GANO�KB�
/FL;@�0G�� ?KQH@JeP�OAA�IQ?D�SNKJC�
SEPD�PDAI��  QP�SDAJ�UKQ� LQP�PDAI� QL�
=C=EJOP�O?=JO�BNKI� NER=H� O?=JJANO�� PDA

*E�XNT�GHS�SGD�-@MCRB@OD�ATSSNM�
ADENQD�RB@MMHMF�RHCDV@XR
� /FL;@�0G�
VHKK� @TSNL@SHB@KKX�QNS@SD�XNTQ�RB@M�
AX����CDFQDDR�RN� HS�@OOD@QR�TOQHFGS

/FL;@�0G�O?=JO�=HS=UO�=LLA=NA@� @=NG�
=J@�=�>EP�>HQNNU�KJ�O?NAAJ���J@�PDA�
H=?G�KB�OLA?EBE?� *ECDPAJ� =J@� "=NGAJ�
KLPEKJO�IA=JO�PD=P� EI=CA� LNK?AOOEJC�
D=O�PK�>A�@KJA�>U�QOEJC�L=PPANJA@�
�I=OGO��� =� PA?DJEMQA�PD=P�IKOP�JKJ


�*&$��0%,--"/�Y�&002"����Y�#"�/2�/6������ �@ LV



7 * % & 0

" / 5 * � " � 4 6 1 & 3 � 1 " $ ,

*."(&�130$&44*/(
*E�XNT�UD� RODMS�@FDR�FDSSHMF�@�
OQHRSHMD�FQ@A�XNTjQD� TMKHJDKX�SN�V@MS�
SN�LDRR� HS�TO�VHSG� HL@FD�OQNBDRRHMF�

#TS� HS� HR�DMSHQDKX�ONRRHAKD�SG@S�XNTjKK�
MDDC�SN�OQNBDRR� @M� HL@FD�SN� TRD� @R�
@� A@BJFQNTMC�ENQ�@MNSGDQ�FQ@OGHB
� ENQ�
HMRS@MBD�� #X�TRHMF�SGD�OQNBDRRHMF�
EHKSDQR�@KK� JHMCR�NE�NODQ@SHNMR�B@M�AD�
CNMD�NM�@M� HL@FD
� HMBKTCHMF�
RNESDMHMF
� @UDQ@FHMF
�F@LL@
�
MDF@SHUD
� DLANRRHMF�@MC�RN�NM�� "�
FQ@MC�SNS@K�NE����CHEEDQDMS�DEEDBSR� @QD�
BTQQDMSKX�@U@HK@AKD�

53*$,:�5)*/(4
�?<?EB&93�&<EC�G@R�LNQD�SQHBJR� TO� HSR�
RKDDUD��(Q@AADC� HL@FDR�B@M�AD�
EKHOODC� @QNTMC�ANSG�SGDHQ�9�@MC�:�
@WDR
� NQ�RTACHUHCDC� HMSN�ENTQ�HCDMSHB@K�
HL@FDR
� NQ�L@FMHEHDC�RN�SG@S�@�
ONQSHNM�NE�SGD� HL@FD� HR�AKNVM�TO�SN�
ETKK� RBQDDM�RHYD�� �VHSG�@KK� SGD

"N� INSTANT�GRAB�FROM�7)4�TAPE

@SSDMC@MS�I@FFHDR�SN� ANNS�� 0MD�G@KE�NE�
@M� HL@FD�B@M�DUDM�AD�LHQQNQDC�
GNQHYNMS@KKX�NQ�UDQSHB@KKX�SN� OQNCTBD�
ROKHS�RXLLDSQX�OHBSTQDR�

8)"5�4�5)&�$"5$) 
/NV
� *� CNMjS�V@MS�SN� AD�@�RONHKRONQS
�
ATS�RTQDKX�ENQ�SGHR�RNQS�NE�LNMDX� HS�
RGNTKC� AD�ONRRHAKD�SN�D@RHKX�FQ@A�@M�
HL@FD� HM� GH�QDR� HMSDQK@BDC�NUDQRB@M
�
����AX�����OHWDKR�ENQ�DW@LOKD �
6MENQSTM@SDKX�SGHR� HRMjS�SGD�B@RD��
�121B5D�&<EC�B@MjS�G@MCKD� HS�VHSGNTS

EQNL�UHCDN�S@OD�@TSNL@SHB@KKX
� ATS�@�
KHSSKD� OQDO@Q@SNQX�VNQJ� HR� MDBDRR@QX� HM�
SGHR�B@RD�� )NVDUDQ
� SGDQD�@QD�
KHLHS@SHNMR
� A@RDC�NM�SGD� @LNTMS�NE�
LDLNQX�EHSSDC�SN�SGD��?<?EB&93�&<EC��
'NQ�DW@LOKD
�VHSG�SGD�RS@MC@QC� ���,�
EHSSDC
� NMKX�SVN�EQ@LDR�NE�ETKK�RBQDDM�
UHCDN�B@M�AD�FQ@AADC
�VGHKD� ���
EQ@LDR�NE�����RBQDDM
� ���EQ@LDR�NE�
����RBQDDM�NQ����EQ@LDR�NE������
RBQDDM�@QD�@KRN� ONRRHAKD�� /NSD�SG@S�
SGD�RL@KKDQ�RBQDDM�RHYDR�@QD�MNS�
BNLOQDRRDC�UDQRHNMR�NE�SGD�VGNKD�
HL@FD
�LDQDKX�RDBSHNMR�NE�HS
� SGNTFG�
HS� HR� ONRRHAKD�SN�OQNCTBD� ����RBQDDM�
BNLOQDRRHNM�UH@�RNESV@QD�

4DPTDMBD�FQ@AAHMF�B@M�AD�
SQHFFDQDC�L@MT@KKX
� ATS� HS�B@M�@KRN�AD�
CNMD�@TSNL@SHB@KKX�� 5GHR� HR�VGDQD�SGD�
@TCHN�ONQSR�NM�SGD�A@BJ�NE�SGD�
�?<?EB&93�&<EC�BNLD� HM�� *E�XNT�
G@UD� @�7$3�VHSG� @TCHN�CTA�
B@O@AHKHSX
� XNT�B@M� RDS�@M�
@TCHN�L@QJDQ�VGDQD�XNT�VHRG�
SN�RS@QS�FQ@AAHMF�EQNL�NM�SGD�
S@OD�� �?<?EB&93�&<EC�B@M�AD�
SQHFFDQDC�AX�SGHR�@TCHN�L@QJDQ�
@MC�VHKK� RS@QS�FQ@AAHMF�@S�SGD�
RODBHEHDC�ONHMS�� #TS�CNMjS�
CDRO@HQ�� �XNT�B@M� @KV@XR�@CC�@�
RGNQS
� KNTC�MNHRD�SN� @�S@OD�
ADHMF�QDBNQCDC�SN�FDS�SGD�R@LD�
DEEDBS�HE�XNT� G@UDM�S�FNS�@M�
@TCHN�CTA�E@BHKHSX�� &WSDMCDC�
@MHL@SHNMR�B@M�AD�L@CD� TRHMF�
SGHR�ED@STQD� @R�SGD�RNESV@QD�
B@M� QDBNFMHRD�VGDQD� HS� HR�@MC�
L@JD�@CITRSLDMSR�SN�RS@QS�
CHFHSHRHMF�@S�SGD�MDWS�
TMFQ@AADC�EQ@LD� HM�SGD�
RDPTDMBD��"CCHSHNM@KKX
� HS�HR�
ONRRHAKD�SN�SDKK�SGD� RNESV@QD�
GNV�L@MX�EQ@LDR�SN�RJHO�@ESDQ�
SGD�@TCHN�L@QJDQ�ADENQD� HS�
RS@QSR�CHFHSHRHMF�

(Q@AADC� RDPTDMBDR�B@M�AD�
R@UDC� DHSGDQ�@R� *''�RDPTDMBDR�
ENQ�@RRDLAKX�VHSG�NSGDQ�RNESV@QD
�
RTBG� @R��5<EH5�&19>D��,	� NQ�R@UDC� @R�
RODBH@K� �� 
����BNKNTQ�EHKDR�VGHBG�
B@M�NMKX�AD� QDOK@XDC�VHSG��?<?EB&93�
&<EC�� 1DQRNM@KKX� *� ENTMC�SG@S�SGD�
KHLHSDC� @MHL@SHNM�E@BHKHSX
�VGHKD�
HMSDQDRSHMF
�V@R� KHSSKD�LNQD�SG@M� @�
MNUDKSX
� ATS� *jL�RTQD�SGDQD�@QD�RNLD�
VGN�VHKK� EHMC� HS� HMCHRODMR@AKD�

% " 5 " � 4 ) " 3 * / (
4OME�READERS�HAVE�BEEN�
CONCERNED�ABOUT�PROBLEMS�THAT�
THEY�HAVE�HAD�USING�A�PARALLEL�DATA�
TRANSFER�SWITCH�WITH�THE� ,949
�=971�
�� �AND�THEIR�PRINTERS�� *� TRIED�USING�
SUCH�A�DEVICE�WITH�MY�"MIGA�
�����AND�HAD�NO�PROBLEMS�AT�ALL�
WHEN� SWITCHING�BETWEEN� PRINTER�
AND�DIGITISER�

)NVDUDQ
� @�C@S@�RVHSBGDQ�HRMjS�
MDBDRR@QHKX�@�FNNC� HCD@�@R�SGD�C@S@�
SQ@MREDQ�Q@SDR�ADSVDDM�SGD�CHFHSHRDQ�
@MC�SGD�"LHF@�B@M�AD�@CUDQRDKX�
@EEDBSDC
� ONRRHAKX�B@TRHMF� KNRS�NQ�
BNMETRDC�C@S@�� �@MC�GDMBD�A@C�
FQ@AR�� �@MC�RN�+$-�DWOQDRRKX�ONHMSR�
NTS�SG@S�C@S@�RVHSBGDR�RGNTKC�MNS�
AD� TRDC�VHSG� HSR�CHFHSHRDQR�

��THOUGHT�YOU�MIGHT� LIKE�TO�KNOW�
THAT�;EN�$OMPUTER�4ERVICES�HAS�
RECENTLY�RELEASED�A�BUNDLE�FOR�
"MIGA�FONT�BUFFS�CALLED�THE��>D9��
)E@5B�&13;	�WHICH�COMPRISES�
;ENiS �OWN��>D9��FONT�ALIASING�
PROGRAM�PLUS����"('"�
$OMPUGRAPHIC�FONTS� IN�8ORK#ENCH
��#ULLET�FORMAT��"LSO� INCLUDED�ARE�
FOUR�PRE�SCALED�AND�ANTI�ALIASED�
VERSIONS�OF�EACH�FONT�READY�TO�USE�
IN�ANY�GRAPHICS�APPLICATION�WHICH�
CAN�UTILISE�$OLORFONTS�

"LHF@�NVMDQR�VHSG�8NQJADMBG
����� NQ�FQD@SDQ�B@M�TRD�SGD�#TKKDS�
ENMSR�VHSG� @MX�RNESV@QD�B@O@AKD�NE�
RB@KHMF�SGDL�NM�SGD�EKX
� NQ�L@JD�
SGDL� HMSN�"LHF@�AHSL@O�ENMSR� TRHMF�
SGD�8#�� �?E>D19>�OQNFQ@L�
#DB@TRD�SGDX�@QD�RB@K@AKD�SGDX�
CNMjS�OQNCTBD�SGD�I@FFDC�DCFDR�
MNQL@KKX�@RRNBH@SDC�VHSG�RB@KHMF�TO�
AHSL@O�ENMSR
� SGNTFG�SGDX�VHKK� MDUDQ�
@OOD@Q�ODQEDBSKX�RLNNSG�ADB@TRD�NE�
SGD� RHYD�NE�SGD�OHWDKR�VGHBG�L@JD�
TO�SGD�"LHF@jR�UHCDN�CHROK@X�� 'NQ�
FQD@S� KNNJHMF�CHROK@XR�SGDX�B@M�AD�
BNMUDQSDC�SN�"LHF@�$NKNQENMSR� TO�SN�
���� KHMDR�GHFG�AX�TRHMF�SGD��>D9��
OQNFQ@L�SN� OQNCTBD�RLNNSG�DCFDC


@MSH�@KH@RDC�$NKNQENMSR��5GD��>D9��
)E@5B�&13;�BNRSR�]�� ��� �HMBKTRHUD�

"KSDQM@SHUDKX
� HE�XNT�@KQD@CX�G@UD�
�>D9��XNT�B@M�ATX�SGD� #TKKDS�ENMSR�
@KNMD�	VHSG�MN�RB@KDC�@MC�@KH@RDC�
UDQRHNMR

� ENQ�]�� ���� HMBKTRHUD�

&HSGDQ�V@X
� HE�XNTjQD� KNNJHMF�ENQ�
GHFG�PT@KHSX�ENMSR�RTHS@AKD�ENQ�@�
Q@MFD�NE�SHSKHMF�@MC�FQ@OGHBR�
@OOKHB@SHNMR�XNT� RGNTKC� RDQHNTRKX�
BNMRHCDQ�SGDRD�O@BJR�� *�V@R� TRHMF�
SGDL� QDBDMSKX�VHSG� )31<1�����@MC�
##�

�SN�OQNCTBD�SGD�FQ@OGHBR�ENQ�
SGD� 'TSTQD�1TAKHRGHMF�RS@MC� @S�SGD�
'TSTQD� &MSDQS@HMLDMS�4GNV�ITRS�@�
BNTOKD�NE�LNMSGR� @FN�@MC� *�LTRS�
R@X�SG@S� *�V@R�UDQX�OKD@RDC�VHSG�
SGDHQ�Q@MFD� @MC�PT@KHSX�

*E�XNTjC� KHJD�SN� JMNV�LNQD
� NQ�
VNTKC� KHJD�SN�FDS�GNKC�NE�SGD�ENMSR�
ENQ�XNTQRDKE
� ANSG� O@BJR� @QD�
@U@HK@AKD�CHQDBS�EQNL�;DM�$NLOTSDQ�
4DQUHBDR
� ��4HKUDQ�#HQBG�(QNUD
�
4VHMSNM
� .@MBGDRSDQ�.��� �'4�
R �'@ W ��������������� /NSD�SG@S�
$NLOTFQ@OGHB�ENMSR� HM� #TKKDS�ENQL@S�
@QD�MNS�BNLO@SHAKD�VHSG�SGD�
$('NMSR� TRDC� AX�OQNFQ@LR�RTBG� @R�
&B?65CC9?>1<�&175�@MC�&175)5DD5B�
@R�SGDX�TRD�@�CHEEDQDMS�$(�ENQL@S�

SGD�@CCHSHNM�NE�+$-�R� QDBDMSKX�
QDKD@RDC�]����3".� B@QC
� @MC
�
SGNTFG�SGD�NKCDQ��?<?EB&93�RNESV@QD�
B@M�CN� HS
� SGD�OQNBDRR�L@X�S@JD�
RDUDQ@K� LHMTSDR�� *M� HSR�CDEDMBD�+$-�
ONHMSR�NTS�SG@S�FQ@AAHMF�LNUHMF�
HL@FDR� HM� GH�QDR� HMSDQK@BD� HR� ONHMSKDRR�
ADB@TRD�NE�TMCDRHQ@AKD�LNSHNM�
EKHBJDQHMF�OQNAKDLR�� �VGHBG� HR�VGX�
�121B5D�&<EC�HMBKTCDR�@�CD`
HMSDQK@BHMF�QNTSHMD�� '@HQ�DMNTFG
� ATS�
VGX�RGNTKC�PT@KHSX�AD�BNLOQNLHRDC�
VGDM�CHFHSHRHMF�@�RSHKK� HL@FD�EQNL�@�
UHCDN�B@LDQ@
� ENQ�HMRS@MBD 

.X�RDBNMC�FQHOD� HR�@ANTS�SGD�
K@BJ�NE�CHSGDQHMF�QNTSHMDR�@U@HK@AKD�
VHSG��?<?EB&93�&<EC	� @M�NLHRRHNM�
VGHBG�RTQOQHRDC�LD�� #X�@CCHMF�@S�
KD@RS�RHLOKD�CHSGDQHMF�SN�SGD� HL@FD�
OQNBDRRHMF�NODQ@SHNMR� *� QDBJNM�SG@S�
SGD�CHROK@X�PT@KHSX�BNTKC�AD�
HLLDMRDKX� HLOQNUDC� @MC� RLNNSGDQ��
KNNJHMF�CHROK@XR�BQD@SDC�

*� G@UD�SN�BNMBKTCD�SG@S��?<?EB&93�
&<EC�BDQS@HMKX�OQNUHCDR� GHFG�PT@KHSX�
FQ@AR
� @MC�G@R�OKDMSX�NE�EKDWHAHKHSX�HM�
ANSG� HSR� G@QCV@QD�@MC�RNESV@QD�� *S� HR�
DWSQDLDKX�E@RS
� @MC�FDMDQ@KKX�PTHSD�
RHLOKD�SN�TRD
�XDS� HS�HR� RN�GHFGKX�
OQHBDC�SG@S�*� CNTAS�HE�HS�VHKK� RDKK� HM� @MX�
RHFMHEHB@MS�PT@MSHSX�

�?<?EB&93�&<EC�QDPTHQDR�� @M�"LHF@�
VHSG�@S� KD@RS��.A�NE�3".
� SGNTFG�
LNQD�VNTKC�AD�G@MCX�ENQ�K@QFD�
HL@FDR�NQ�FQ@AAHMF�@MHL@SHNMR�� "�
G@QC�CHRJ�VNTKC�@KRN�AD�TRDETK�SN�
BNOD�VHSG�SGD� K@QFD�C@S@�EHKDR��$%

I I I I I I I I I

4)011*/(� -*45

$)&$,065 �
$O LOU R1 IC � 1 LU S

!I=OG?HN;NCIH� b �b �b �b �b
&WBDKKDMS
� MHBDKX�OQDRDMSDC
�VDKK�VQHSSDM
�
@MC�ETKK� NE�TRDETK� HMENQL@SHNM�

#?;NOL?M� b � b � b � b �,
"KLNRS�DUDQXSGHMF�XNT�LHFGS�MDDC� ENQ�
UHCDN�CHFHSHRHMF�

.O;FCNS� b �b � b � b � b
6MCNTASDCKX�DWBDKKDMS�

0J??>� b � b � b � b � b
'@RS�@MC�BKD@M�

-LC=?�3;FO?� b �b �b �,�,
1NRRHAKX�NUDQOQHBDC
� BNMRHCDQHMF�SGD�
BNLODSHSHNM
� ATS� *� RTOONRD�XNT�G@UD�SN�
VDHFG� TO�SGD�OQNR�@MC� BNMR�

0VERALL� RATING _0

"�UDQX�FNNC�CHFHSHRDQ
� @KADHS�DWODMRHUD
�
VGHBG�TMENQSTM@SDKX�RTEEDQR�EQNL�@� K@BJ�NE�
GH�QDR� HMSDQK@BD�FQ@AAHMF�HM�SGD�A@RHB�
LNCDK�

�:7:@="5/�"7@>�������������
BY�+$-�#USINESS�4YSTEMS�
��� 4T�+OHNS�3D
�
5UNBRIDGE�8ELLS
�
,ENT�5/�� �55�
_S�� ���� �������

".*("�4)011&3�_ �*446&����_ �'&#36"3:�����



� � - % . ) * � * / � & # - " # ( !

�,"�$',�**7



"=NGAJ�IAJQ� EPAIO�� =J@� EP�I=U�P=GA�
=�SDEHA�PK�SN=L�UKQN�>N=EJ� =NKQJ@�PDA�
?KJ?ALP��  QP� EP� EO�=�IKNA�
OKLDEOPE?=PA@�PA?DJEMQA�PD=J�OEILHU�
=@FQOPEJC�PDA���� OD=@AO�KB�PDA�
?KJRANPA@�CNAUO?=HA� EI=CA�QL�KN�
@KSJ�KJA�R=HQA��SDE?D� EO�SD=P�
�99K9.;9E�@KAO�

&))%��.�#.�."#-�1�3
/FL;@�0G�?=J� NKP=PA�?HEL�=NA=O�PK� =JU�
=JCHA� EJ�����@ACNAA�OPALO�� =J@� EP�?=J�
=HOK�OH=JP�KN� �ODA=N�� ?HELO� DKNEVKJP=HHU�
=J@�RANPE?=HHU���O�SAHH� =O� >AEJC�=>HA�
PK�BHEL�?HEL�=NA=O�DKNEVKJP=HHU�=J@�
RANPE?=HHU��SDE?D� =JU�O?=JJEJC�
OKBPS=NA�?=J�@K�� /FL;@�0G�?=J�IENNKN�
=J� EI=CA�PK�PDA� HABP�� NECDP�� =>KRA�KN�
>AHKS�PDA�?HEL��SDE?D�I=GAO� EP�A=OU�
PK�?NA=PA� dPEHA@e� EI=CAO�KN�B=J?U�
>KN@ANO�� BKN�AT=ILHA�

2DANA�=NA�BKQN� HARAHO�KB�
I=CJEBE?=PEKJ�� ,KNI=H�� ��PEIAO�� ��
PEIAO�=J@� $QHH�� PDA� H=PPAN�>AEJC�=�
dPDQI>J=EHe� NALNAOAJP=PEKJ�KB�PDA�
?KILHAPA� L=CA�PD=P� EO�OEIEH=N�PK�
�99K9.;9EXJ�+=OPAN�.=CA�BA=PQNA��
!HEL�=NA=O� EJ� /FL;@�0G�?=J�>A�IKRA@�
>U�LKEJPEJC� EJOE@A�PDA�=NA=�� DKH@EJC�
@KSJ� PDA� HABP�IKQOA�>QPPKJ� =J@�
@N=CCEJC�PDA�IKQOA�� 'B�UKQ� DKH@�@KSJ�
1DEBP�=P�PDA� O=IA� PEIA��SD=PARAN�EO�
EJ� PD=P�?HEL�=NA=�CAPO�IKRA@�

�O�SAHH� =O�
O?=JJEJC� EJPK�?HEL�
=NA=O��UKQ�?=J� HK=@�
EJPK�PDAI��SEPD� PDA�
KLPEKJ� PK� GAAL�PDA�
EI=CAeO� =OLA?P�
N=PEK�� KN�ECJKNA� EP�
=J@� NAO?=HA�PDA�
EI=CA�PK�BEP�PDA�
=NA=���JU� '$$
'* +�
EI=CA�?=J�>A� HK=@A@�
QL�PK�#TPN=
&=HB NEPA�
=J@� $'��+�� >QP�JKP�
UAP�PDA�JAS����
?DELOAP�BKNI=PO�
!KHKQNA@� LE?PQNAO�
CAP�?KJRANPA@� EJPK�
>H=?G
=J@
SDEPA�@EPDAN�L=PPANJO�

'$$
'* +�� '+%��.!6��2'$$��
(9;+9AEK�=J@�+IAEK(9JK=I�EI=CAO�
?=J� >A� HK=@A@� =O�BQHH� L=CAO�� =J@�UKQ�
=NA�CERAJ� ?KJPNKH� KRAN�DKS�?KHKQNA@�
EI=CAO� =NA�?KJRANPA@� PK�>H=?G
=J@
�
SDEPA�@EPDANO�� 2DEO� EO�=JKPDAN�
LKSANBQH� BA=PQNA�KB�/FL;@�0G�PD=P�
JKJ
PA?DEA� QOANO�I=U�BEJ@� ?KJBQOEJC��
0A=@EJC�PDA�I=JQ=H�� ATLANEIAJPEJC�
=J@� NAIAI>ANEJC�=NA�PDA� GAUO�PK�
QJHK?GEJC�PDEO�@KKN�

�����*#�#(�."��-"���
!HELO�KN�SDKHA�L=CAO�?=J� >A� O=RA@� EJ�
AECDP�BKNI=PO�� '$$
'* +�� '+%�� .!6��
2'$$���=?9J�� %'$��(9;+9AEK�=J@�
+IAEK(9JK=I
� 2DAOA�=NA� EJ�>H=?G�=J@�
SDEPA�KJHU�

%NAUO?=HAO�?=J� >A� O=RA@� EJ�PDNAA�
BKNI=PO�� ��
?KHKQN� '$$
'* +�� ���
�
?KHKQN�2'$$�KN���
>EP� '$$
'* +�
"AOLEPA�PDA� EILNAOOEKJ�CERAJ�>U�PDA�
=@RANPO�� PDA� H=PPAN�PSK�BKNI=PO�
?KJP=EJ�KJHU����OD=@AO� KB�CNAU

/FL;@�0G�G@R����ATHKS�HM�EHKK�NQ�
O@HMSHMF�O@SSDQMR� HM�SGQDD�RHYDR�� *E�
SGDRD�@QDMfS�DMNTFG�XNT�B@M�O@HMS�
XNTQ�NVM�O@SSDQM
�BTS� HS�NTS�@R�@�
AQTRG�@MC�O@HMS�VHSG�SG@S

0G�D=O� JK�@ENA?P�LNEJPEJC�B=?EHEPEAO�� OK�
UKQ�IQOP� EILKNP�UKQN�LE?PQNA� EJPK�
=JKPDAN�LNKCN=I�PD=P�?=J� LNEJP�

2DA�@N=SEJC�B=?EHEPEAO� EJ� /FL;@�0G�
=NA� OQLAN>�� >QP�@AOECJA@� OLA?EBE?=HHU�
BKN�SKNGEJC�SEPD� H=NCA�>H=?G
=J@
SDEPA�
EI=CAO��7KQ�?=JeP �SKNG�KJ� PDA�
CNAUO?=HA� EI=CA�@ENA?PHU�� PDEO� JAA@O�
PK� >A� O=RA@�=J@� EILKNPA@� EJPK�=�
@A@E?=PA@� ?KHKQN�L=EJPEJC�L=?G=CA��
1KIA�?KJOE@AN�PDEO� =�SA=GJAOO�
SDAJ� EJ�B=?P� EP� EO� =� OPNAJCPD�� EB�UKQ�
=NA�=�IKJK?DNKIA�@AOGPKL�LQ>HEODAN�
=J@�UKQ�S=JP�PK�SKNG�KJ�I=OOERA��
�
?KHKQN�>EPI=LO�
 �������>U�������
LETAHO�BKN�AT=ILHA�
 �/FL;@�0G�EO�PDA�
KJHU��IEC=�LNKCN=I�PD=P�?=J�@K�PDA�
FK>�� '� IQOP�OPNAOO�=C=EJ�� DKSARAN��
PD=P�UKQ� JAA@�PDA�IAIKNU�PK�SKNG�KJ�
LE?PQNAO�KB�PDEO�OEVA�

 QP�?NA=PA�PDA� EI=CA�>EC�=J@�O?=HA� EP�
@KSJ�=P�LNEJPEJC�PEIA�PK�����KB�EPO�
KNECEJ=H� OEVA�� =J@�A=?D� LETAH� >A?KIAO�
H�� � � PD � KB�=J� EJ?D� EJOPA=@��2DA�
F=CCA@� OPALO�=NA�JKS�OK�PEJU�PD=P� EP�
EO� D=N@� BKN�PDA�AUA�PK�OAA�PDAI�

*,) �--#)(�&�*,#��
+ECN=LD�D=O� >AAJ�SKNGEJC�D=N@�KJ�
/FL;@�0G
� 'P�D=O�?KIA�=�RANU� HKJC�
S=U�OEJ?A�RANOEKJ� ����� =J@� EB�UKQ�
D=RA�=J�A=NHEAN�RANOEKJ�UKQ� ODKQH@�
?KJOE@AN�QLCN=@EJC�� 'J� PDA�1?=J�
1APPEJC�NAMQAOPAN�PDANA� E�O� JKS�=�
b2ULA�� &=J@c� KLPEKJ�� OK� BH=P>A@�
O?=JJAN�OQLLKNP�I=U�>A�KJ� PDA�S=U��
7KQ�I=U�KN�I=U�JKP�>A� EJPANAOPA@� EJ�
PDEO�
 �'�I�IANAHU�LKEJPEJC�KQP�PD=P�
BQNPDAN�@ARAHKLIAJP� EO� OPEHH�RANU�IQ?D�
KJ� PDA�?=N@O�

1KIA�A=NHU�RANOEKJO�KB�/FL;@�0G�
D=RA�>QCO�PD=P�?=QOA�?N=ODAO�� 'eRA�
QOA@�RANOEKJ� �����ATPAJOERAHU��KJ� =�
5KNG>AJ?D���I=?DEJA	� =J@� EP�BAAHO�
OKHE@�=O�=� NK?G�� 'PeO� =�PNQHU�
LNKBAOOEKJ=H� LEA?A�KB�SKNG�=EIA@� =P�
PDA� LNKBAOOEKJ=H� KN�OAIE
LNKBAOOEKJ=H�
QOAN��  QP�UKQ�@K� D=RA�PK�LQP�UKQN�
IEJ@� PK� EP�
 � EPeO�JKP�OK�IQ?D�PD=P�
/FL;@�0G�EO�@EBBE?QHP�PK�QOA�� EP eO�
OEILHU�PD=P� EP�?=J�@K�OK�IQ?D�PD=P�
JKRE?AO�?=J�BAAH� =�>EP�OS=ILA@�>U�
PDA�PA?DJKHKCU�� !"

1&-..',%�*'12
�'!����);;;;;;;;;;;;;;;;;;;;;;;;;;;;;MQQY;YU

�4��*'� )� 
(�" � ���
/�8� �)$/� QR�8�
�$''( ��� �0.$) ..�� )/- 8��$''( ��� ��8�

*)�*)� �QW� Y���
K � PXQ@SVU� QQPR

5GD�QD@KKX�FQD@S�SGHMF�@ANTS�SGD�
�99K9.;9E�@MC��C>9.;9E�+CLJ�
RB@MMDQR�ADBNLHMF�RN�LTBG�
ADSSDQ�@MC�BGD@ODQ�HR�SG@S�HS�G@R�
AQNTFGS�SGDL�@S�KD@RS�KDUDK�	�HRG
�
VHSG�SGD�+FN=I�.;9EE=I�HM�PT@KHSX�
@MC�OQHBD��"MC�NE�BNTQRD�ANSG�
�99K9.;9E�@MC��C>9.;9E�G@UD�
ED@STQDR�SG@S�SGD�+FN=I�.;9EE=I

2DEO�IA=JO�PD=P�.KSAN�
!KILQPEJC�SEHH� DKLABQHHU�CAP�PDA�
DQIL�=J@�BQNPDAN�AJD=J?A�PDA�
+FN=I�.;9EE=I�OKBPS=NA��SDE?D� EJ�
PQNJ� ODKQH@� EJOLENA� /FL;@�0G�=J@�
�99K9.;9E�+IF>=JJAFE9C�PK� NA=?D�
BKN�CNA=PAN�DAECDPO�

1K�SDE?DARAN�UKQ�@A?E@A� PK�
>QU��@K�I=GA�OQNA�PD=P�UKQ�NACEOPAN�
=J@�PDANABKNA�>A?KIA�AHECE>HA�BKN�
OKBPS=NA�QLCN=@AO�

*,�-�(.�.#)(
�J@� EP�HKKGO� HEGA� 'eRA�FQOP�CKP�
AJKQCD�OL=?A� HABP�PK�IAJPEKJ�PDA�

D=J@�O?=JJAN�PD=P�.KSAN�
D=O�>AAJ�=@RANPEOEJC�BKN�

OKIA�PEIA�JKS�
@EOLH=UA@� PDA�LNKPKPULA�

NA?AJP�$QPQNA�#JPANP=EJIAJP�
=J@�PDANA�SANA�=�BAS�OI=HH�

LNK>HAIO�SEPD�PDA�OKBPS=NA��SDE?D�
PDA�@ARAHKLANO�=NA�?QNNAJPHU�EJ�PDA�
LNK?AOO�KB�ENKJEJC�KQP�
 �OK�>AS=NA�
KB�A=NHU�NAREASO�AHOASDANA�

+U�CQAOO� EO� 'eHH� >A�=>HA�PK�P=GA�
=� HKKG�=P�PDA� LNKLAN�BEJEODA@�
NAHA=OA�RANOEKJ� BKN�UKQ� EJ�JATP�
IKJPDeO�?KHQIJ�

�" ��%)/.
� & � - ��(� * &/-

� 7 I ; � E < � / I ; � S � S � S �) �)
��>EP�K B�=� OPAAL� HA=NJEJC�?QNRA�� >QP�SAHH�
SKNPD� PDA� ABBKNP�

 ; 7 J K H ; I � S � S � S � S � S
,K�KPDAN��IEC=� D=J@� O?=JJAN�OKBPS=NA�
?=J� ?QNNAJPHU�I=P?D� PDA� BA=PQNAO� L=?GA@�
EJPK�2KQ?D
3L�

- F ; ; : � S � S � S � ) � )
%APO� B=OPAN�PDA�IKNA�IAIKNU�UKQ� D=RA�

� E 9 K C ; D J 7 J ? E D � S � S � S � S � S
#T?AHHAJP�I=JQ=H�� =HPDKQCD� EP�@KAO� L=?G�=�
HKP� EJ� =J@�?N=?GO� =HKJC�=P�OQ?D� =�B=O P�L=?A�
PD= P�PDA� JKJ
PA?DEA� IECDP�BAAH� =� >EP�
>AIQOA@� >U� EP�=HH�

* H ? 9 ; � 0 7 B K ; � S � S � S � S � )
�O�SAHH� =O� PDA� O?=JJAN�DA=@�� EJPANB=?A� =J@�
2KQ?D
3L�OKBPS=NA�� UKQ� =HOK�CAP�PDA�
+ANCA
HP� LNKCN=I��SDE?D�AJ=>HAO�UKQ� PK �BEP�
PSK� D=HRAO�K B�=�SE@A�O?=J� PKCAPDAN�PK�
?NA=PA�KJA�>EC� EI=CA�

-RAN=HH� N=PEJC� [ �� �I
'B� EP�D=@� OKIA�CNAUO?=HA� EI=CA� LNK?AOOEJC�
PKK HO� HEGA� >NECDPJAOO�� ?KJPN=OP�=J@�C=II=�
?KJPNKHO�� EP�SKQH@� >A� JA=N�LANBA?P�� ���
?DELOAP�OQLLKNP�IQOP�JKS�>A� =� LNEKNEPU�

E H# KKK

>A?=QOA�PDAU�D=RA�>AAJ� O?=JJA@�
SEPD� =���
CNAUO?=HA�D=J@� O?=JJAN��
2DAOA� EI=CAO�?=JeP�>A�REASA@� KJ�
�@=NA� '� O=U�EP	�=J� dKH@e��IEC=���IEC=�
�����KN������KSJANO�ODKQH@� >A�
=>HA�PK�REAS�PDA���
�
>EP� '$$
'* +� EI=CAO�
>QP� '� D=RAJ�P�UAP�
>AAJ� =>HA�PK�PAOP�
PDEO���HH�PDNAA�
CNAUO?=HA�BKNI=PO�
?=J�>A� EILKNPA@�
=J@� LNEJPA@� >U�
+9?=.KI=9D�
+IF>=JJAFE9C�+9?=�
?=J�D=J@HA�PDA���
�
>EP�=J@� ��
?KHKQN�
'$$
'* +O�
+9?=.=KK=I�$$�=J@� =HH�
KB�PDA� dCN=LDE?Oe�
SKN@� LNK?AOOKNO�
?=J�P=GA�PDA���
�
?KHKQN� '$$
'* +O�

2DA�MQ=HEPU�KB�/FL;@�0G�J���
�
CNAUO?=HA� EI=CAO� EO�IQ?D� EILNKRA@��
2DAU� HKKG�=� HEPPHA� HAOO� OD=NL�KJ

O?NAAJ�� >QP�SDAJ�O?=HA@�@KSJ�PK�
EJ?NA=OA�PDA�KQPLQP�NAOKHQPEKJ�� PDA�
LNEJPKQPO� JKS�=HIKOP�=HS=UO� HKKG�
>APPAN�PD=J�PDA� O=IA� LE?PQNA�
O?=JJA@�SEPD� NER=H� O?=JJANO��
AOLA?E=HHU�SEPD� =� LNEJPEJC�L=?G=CA�
HEGA� /LI:F+IAEK�+IF>=JJAFE9C
� /FL;@�

5DU�SKQH@�UKQ�S=JP�PK�SKNG�KJ�
EI=CAO�PDEO� OEVA�� A?=QOA��IEC=�
>EPI=LO�=NA� HKS�NAOKHQPEKJ� ����@LE	�
=J@�LNEJP�KQP�=P������O?=HA�SEPD�
F=CCU�A@CAO�KJ�?QNRAO�=J@�@E=CKJ=HO�

:::::::::::::::::::::::::::::: '
'NQ�VNQJHMF�NM�AK@BJ�@MC�VGHSD� KHMD�
@QS�/FL;@�0G�HR�E@Q�LNQD�TRDETK�SG@M�
@MX�"LHF@�O@HMSHMF�O@BJ@FD

���/����)�;;;;;;;;;;;;;;;;;;;

�4� ��)���'� 
)/ -)�/$*)�'�
��� �*3�RXRP�

*)�*)� ��V� S���
K � PWQ@SRX� QWQW

MXY;YU

�*&$��0%,--"/�Y�&002"����Y�#"�/2�/6� ����



8 03%8 035) �
V L � L � 4$001

"5� ] � � � � � �
��8ITH� ANY�
PURCHASE�
OVER� ]��

/ � 2 " �

U � � �

#"4*-%0/�[
*"$�01,/"

0CGJFS�=;FF� CH�IH?�I@�IOL�MNIL?M�
IL�LCHA�IOL�N?F?M;F?M�>?J;LNG?HN�

*;E?�;HS�JOL=B;M?�NI�NB?�P;FO?�I@�W���
IL�GIL?�;H>�Q?�FF�MOJJFS�SIO�QCNB�NB?��"01��GCA;�QIL>JLI=?MMCHA�J;=E;A?�

IH�NB?�G;LE?N�@IL�DOMN�W������
�M;PCHA�SIO�W����
�ON�BOLLS�MNI=EM�;L?�FCGCN?>�;N�NBCM�=L;TS�JLC=?F�

�FN?LH;NCP?FS�SIO�=;H�<OS�4IL>QILNB�P F � F � IH� CNM�IQH�@IL�W�����

���41&$*"-�163$)"4&����
�����-)20�3"/0�� ��
$"3500/�$-"44*$�1"$,4

'&"563*/(�
%&-69&�1"*/5�***�
#"35�4*.140/�
$"15"*/�1-"/&5�

-&..*/(4

331�]��5 �

461&3�-08�13*$&

] � � � �� �
���41&$*"-�163$)"4&���

1,-� 1"+�  %/&01*�0�U�
$&#1� &!"�0� �1� $&3"Y
�4�6� -/& "0� 4%"+�&�

&�6,2� 0-"+!� ,3"/� W��� &+�
�+6�,#�,2/�01,/"0�,/�-2/
��
U� %�0"�*�&)�,/!"/�d

/03."-� (*'5�
*5&.� 13*$&� 13*$&

��� ;J;=CNS������)I=E;<F?�!CME��IR� W����� ]����

FC@?�� ��� ;J;=CNS����`�)I=E;<F?�!CME��IR� W������ ]����

-;=E�I@�1?H��L;H>?>�-L?=CMCIH

�����!CMEM� W������ ]����

�����!CME�!LCP?� F?;H?L�(CN� W����� ]����

%CAB�.O;FCNS�0?GC
MI@N�GIOM?J;>� W����� ]����

����0B??NM�I@� IHNCHIOM�-LCHN?L�-;J?L� W����� ]����

0N;H>;L>�*C=LIMQCN=B�'ISMNC=E� W����� ]����

7CJMNC=E�0OJ?LJLI��ONI@CL?�'ISMNC=E� W������ ]����

.OC=EDIS�1IJMN;L�'ISMNC=E
1B?�2FNCG;N?� W������]�����

/?JF;=?G?HN��GCA;�*IOM?� W������ ]����

d�)&*&1"!�1,�,+"�$&#1�
-"/�1/�+0� 1&,+

130 '&44 *0 / " -�". *( " � 3&1" *34
�4IMPLY�THE�#EST��$OMMODORE�AUTHORISED�REPAIR�CENTRE�

'3&&�$0--&$5*0/���%&-*7&3:�#:�$063*&3�*;E?�IH?�MCGJF?�JBIH?�=;FF�;H>�F?;P?�NB?�L?MN�NI�OMF�
(6"3"/5&&%���%":�563/�"306/%�4?�AO;L;HN??�NI�L?NOLH�SIOL�=IGJON?L�4&1%&+���>;SM�I@�=IFF?=NCIH�
'6--�07&3)"6-�*/$-6%*/(�07&3����%*"(/045*$�$)&$,4�6IOL��GCA;�QCFF� FIIE�;M�AII>�;M�H?Q

��.0/5)�$0.13&)&/4*7&�(6"3"/5&&�,OL�?HACH??LM�QILE�NI�NB?�BCAB?MN�MN;H>;L>�
"--�*/$-64*7&�13*$&�4?�QIH�N�=IH�SIO�QCNB�BC>>?H�?RNL;M�

'3&&����(".&4�40'58"3&�1"$,�
#IL�;� FCGCN?>�I@@?L�Q?�QCFF�ACP?�SIO�;����A;G?M�J;=E�=IGJF?N?FS�@L??�

"--�'03�5)&� */$3&%*#-&�
13*$&�0' ]�� ���

/#�1ERSONAL�CALLERS�IN�TO�ONE�OF� OUR�STORES�MAY�DEDUCT�]���FROM�THE�ABOVE�PRICE�
8E�RESERVE�THE�RIGHT�TO�REFUSE�COMPUTERS�THAT�HAVE�BEEN�TAMPERED�WITH�OR�ARE�BEYOND�

ECONOMICAL�REPAIR�� *N�THIS� INSTANCE�A�NOMINAL�]���CHARGE�WILL�BE�MADE�TO�COVER�CARRIAGE�COSTS�

&95&/%�:063�8"33"/5:�50�"�505"-�0'� �� :&"3�'03�0/-:�"/�"%%*5*0/"-�]�����

� � � � � � 4NTSG� 8 @ KJ 
� # @R HKCNM �
5D KDOGNMD� 	� � � � 
 � � � � � � �

)'C9�"!#,/!�
��� *"$�01,/"

�� 5GD� ) NV @ QC � $ DM SQD 
� #DC EN QC ��
5 D KD O G N M D � 	 � � � � 
 � � � � � � �

8� � �)21,+�
�� 9� 02-"/01,/"

�� " QM C @ KD � $ DM SQD 
� -TSNM�
5D KDOGNMD� 	� � � � 
 � � � � � � �

)@FAJ�+,/1%�*-1,+�
02-"/01,/"
���� $ N KKD F D � 4 S
� /NQSG@L OSNM �

5D KDOGNMD� 	� � � � 
 � � � � � �

) A NM ��01���)��+0�
02-"/01,/"
� � �. @ QJD S� 1 K@ BD 
� 4S�� " KA @ M R �
5D KDOGNMD��� $ @ K K� ) D @C � 0 EE HB D

) @ N �4")46+�
$�/!"+� &16
�� � $GT QBG � 3 N @C 
� 8 �( �$ � �

5D KDOGNMD� 	� � � � 
 � � � � � � �

,-"+&+$�0,,+�
*"$�01,/"0�
�)!"/0%,1�
4"*�)"6�
02-"/01,/"0�

U>�����/+"1
4�)1%�*01,4

�

�

 � �13*$&4��!��(���)�'�c��"(%��%�����)�%,



� � / � � . # ) (

"ANUD�� )TMCQDCR�NE�BNLONMDMSR�@QD�@U@HK@AKD�SN�BNMRSQTBS�XNTQ�NVM�GNTRD�CDRHFM�
3HFGS�� 0MBD� *�G@C�BNLOKDSDC�SGD�EHM@K�CDRHFM�NE�SGD�SDQQ@BD�ENQ�LX�AQNBGTQD

*�V@R�@AKD�SN�@CC�SGD�VNQCHMF�SN�BNLOKDSD�SGD�EHMHRGDC�FQ@OGHB
�@KK�
VHSGNTS� KD@UHMF��+9AEK
� 5GD�OHBSTQD�V@R�SGDM� QD@CX�
SN�AD� HMRS@KKDC� HMSN�@�AQNBGTQD�CDRHFM

&?@.6�1:=�,9� 477@>?=,?4:9��
'309� 7::6�9:�1@=?30=��* 471�%00>�>,8;70>�

>:80�9:A07�/0A07:;809?>�49� ?30�1407/�: 1�.74;�,=?��
#�(&��! 0B �-@/20?�;=4.0/�;=:2=,8>�=0A40B0/

�
GDQDfR�MN�CDMXHMF�SG@S�@�
VDKK�BGNRDM� HKKTRSQ@SHNM�B@M�
KHUDM�TO�SGD�@OOD@Q@MBD�NE�@�
CNBTLDMS�� #X�OQNUHCHMF�@M�

DWSQ@�V@X�NE�FQ@AAHMF�SGD�QD@CDQ�R�
@SSDMSHNM
�@R�VDKK�@R�DMG@MBHMF�SGD�
NUDQ@KK�@OOD@Q@MBD
� OHBSTQDR�B@M�
F@HM�SGNRD�DWSQ@�L@QJR�SG@S�L@JD�
@KK� SGD�CHEEDQDMBD�ADSVDDM�@M�
@UDQ@FD�FQ@CD�@MC�@M� e"f�

&KSARAN��SA�@KJeP�=HH� D=RA�PDA�
PEIA�PK� OA=N?D� BKN�OQEP=>HA�OKQN?A�
I=PANE=H�� =J@�KJ� PKL�KB�PD=P�� PDANA�
=NA�LNK>HAIO� KB�?KLUNECDP��2DA�."�
SKNH@� @KAO�KBBAN�I=JU�LKOOE>HA�
OKHQPEKJO�� >QP�PDA� N=JCA�KB�EI=CAO� EO�
JKP�=HS=UO�KB�PDA� DECDAOP�KN@AN�� =J@��
IKNA� EILKNP=JPHU�� PDA� >QHG�KB�PDA�
EI=CAO�I=U�>A� ENNAHAR=JP�PK�UKQN�
L=NPE?QH=N�JAA@O�

1K�� PDEO�IKJPD� '�SKQH@� HEGA�PK�
EJPNK@Q?A�UKQ� PK�PDNAA�MQEPA�@EBBANAJP�
BKNIO�KB�LNKBAOOEKJ=HHU
LNK@Q?A@� ?HEL

=NP�� =J@� ODKS�DKS�UKQ�?=J�
EJ?KNLKN=PA�PDAI� EJPK�UKQN�SKNG�

."��")/-��."�.�#��/#&.
5DAPDAN�BKN�=N?DEPA?PQN=H� OPQ@EAO�� KN�
BKN�@ARAHKLEJC� EI=CAO�KB�>QEH@EJCO�=O�
L=NP�KB�=� H=NCAN�LE?PQNA�� #FLJ=:LAC<=I�
BNKI� "EOGKPA?D� KBBANO�=�DQCA�
=OOKNPIAJP�KB�R=NEKQO�>QEH@EJC�
@AOECJO�� AJ=>HEJC�UKQ� PK�?KJOPNQ?P�=�
I=JOEKJ� PK�UKQN�KSJ� NAMQENAIAJPO�
�HH� KB�PDA�R=NEKQO�?KILKJAJPO�=NA�PK�
PDA� O=IA� O?=HA�� NKKB�=J@�S=HH�
L=PPANJO� =NA�>KPD�?KHKQN�?K

KN@EJ=PA@�� =J@�=@F=?AJPHU�
EJPANHK?GEJC�� OK�PD=P�?KJPEJQ=H�
NALAPEPEKJO�KB�>NQODAO�@K�JKP�ODKS�
?KJBHE?PEJC�FKEJPO�

#ILHKUEJC�#FLJ=:LAC<=I�NAMQENAO�
PDA�QOAN�PK� D=RA��+9AEK�=J@�
OQBBE?EAJP�IAIKNU�PK�>A�=>HA�PK�
PKCCHA�>APSAAJ� PSK�O?NAAJO���O�PDA�
@EBBANAJP�BEHAO�KJ�A=?D� OA?PEKJ� =NA�
HK=@A@�� UKQ� PDAJ�FQOP�?KHHA?P�PDA�
=LLNKLNE=PA�>QEH@EJC�?KILKJAJPO��
=J@�?KJOPNQ?P�=�>QEH@EJC�=??KN@EJC�PK�
?DKE?A��2DA� LANIQP=PEKJO�=NA�
AJKNIKQO�� =J@�� '� EI=CEJA�� ODKQH@�>A�
=@AMQ=PA� BKN�=JUKJA�

��-�,�-� ),�-�&�
-J?A�PDA�@AOENA@�>QEH@EJC�D=O�>AAJ�
?KJOPNQ?PA@�� PDAJ� EP�?=J� >A� EILKNPA@�
EJPK�=�@EBBANAJP�L=?G=CA�OQ?D�=O�
2FI<NFIK@�KN�!AE9C��FGP
�2DANA� EP�?=J�
>A� EJ?KNLKN=PA@� EJPK� =�>NK?DQNA�
@AOECJ� PK�LNK@Q?A� =�RANU�
LNKBAOOEKJ=H
HKKGEJC� NAOQHP�� 1?=HEJC�
?=J�>A�=?DEARA@� >U� EJ?NA=OEJC�PDA�
L=CA�OEVA�� KN�QOEJC�PDA�>NQOD� B=?EHEPU�
PK�AJH=NCA�PDA�BEJEODA@� LNK@Q?P��
1DKQH@�UKQ�BEJ@� PD=P�=� L=NPE?QH=N�OPUHA�
KN�@AOECJ� EO� H=?GEJC�� PDAJ� PDA� N=JCA�
KB�>QEH@EJC�?KILKJAJPO�?=J�=HOK�>A�
ATPAJ@A@�� AEPDAN�>U�@ARAHKLEJC�PDA�
ATEOPEJC�OKHQPEKJO�� KN�@AOECJEJC�UKQN�
KSJ� BNKI�O?N=P?D�� �

'J�PDA�AT=ILHA� '� D=RA� LNK@Q?A@�� '�
S=JPA@� PK� NALNAOAJP�=� >NK?DQNA�BNKI�
=�OI=HH� >QEH@AN�SDK� EO� =@RANPEOEJC�=�
@ARAHKLIAJP�KB�IASO
PULA�PANN=?A@�
=??KIIK@=PEKJ�

7KQ�?=J�OAA�SDANA� '� D=RA�
AILHKUA@�PDA�R=NEKQO�?KILKJAJPO�PK�
?KJOPNQ?P�PDA�KNECEJ=H�� PDAJ�
@QLHE?=PA@�PDA�BENOP�PK� LNK@Q?A�=�
PANN=?A�� $NKI�PDANA�� PDA�?KILHAPA@�
EI=CA� EO� O=RA@�=O�=J� '$$�BEHA�� PDAJ�
EILKNPA@� EJPK�IU�SKN@� LNK?AOOEJC�
L=?G=CA��SDANA�PDA� NAMQENA@� PATP�EO�
BHKSA@�=NKQJ@� EP��2DA�?KILKJAJPO�
?=J� >A�QOA@�BKN�IKNA�PD=J�
?KJOPNQ?PEJC�=�BEJEODA@� >QEH@EJC�
 �
PDAU�?KQH@� >A�QOA@� =O�@EO?NAPA�
AHAIAJPO� EJ�=JU�CN=LDE?�� ARAJ� EB�
NAH=PA@� PK�=�@EBBANAJP�PKLE?�

2DA�A=OEAOP�S=U�'� BKQJ@�PK�CK�
=>KQP�@N=SEJC�IU� EJPAJ@A@� NKS�KB�
PANN=?A@� DKQOAO�S=O�PK�SKNG� EJ�
�+9AEK�=J@� QOA�PDA�OL=NA�O?NAAJ�
�UKQ� ?=J�PKCCHA� >APSAAJ�PDA�O?NAAJO�
QOEJC�PDA� dF e� GAU	�� '� QOA@�PDA�I=EJ�
O?NAAJ� =O�IU�HK=@EJC�O?NAAJ�� PDAJ�
OEILHU� HK=@A@� PDA�@=P=�KBB�@EOG��
CN=>>A@� PDA�@AOENA@� LEA?A�KB�?HEL
=NP�
=O�=� >NQOD�� =J@�IKRA@�KRAN�PK�PDA�
OL=NA� O?NAAJ��5KNGEJC�PDEO�S=U�� ��
CN=@Q=HHU�>QEHP�QL�PDA�@AOENA@� EI=CA��
=@@EJC�AHAIAJPO�OAHA?PA@� BNKI�PDA�
@EBBANAJP�@ENA?PKNEAO�KB�AT=ILHAO�

-J?A�PDA� EJ@ERE@Q=H� EI=CA�S=O�
?KILHAPA@�� EP�S=O� OEILHU�=�?=OA�KB�
CN=>>EJC�PDA�SDKHA�DKQOA�=O�=�
>NQOD�� =J@�@QLHE?=PEJC�PDA� DKQOA�PK

?NA=PA� =�PANN=?A��7KQ�?KQH@�ARAJ�BHEL�
PDA�>NQOD� KJ�PDA�DKNEVKJP=H� =TEO�PK�
?NA=PA� =�IENNKN� EI=CA�� PDQO�=@@EJC�=�
>EP�KB�R=NEAPU� EJ�PDA�KRAN=HH� @AOECJ�

)(�."��')0�
�HOK�BNKI�
"EOGKPA?D� EO� =�
N=JCA�KB�?HEL
=NP�
SEPD� =�@EBBANAJ?A�
3J@AN�PDA�CAJAN=H�
>=JJAN�KB�
(FMA=;CAG��UKQeHH�
BEJ@� =�?KHHA?PEKJ�KB�
@EOGO�SDE?D� P=GA�
?HEL
=NP�BQNPDAN�
PD=J� PDA� QOQ=H�?QP�
=J@�L=OPA�

2DEO� N=JCA�KB�
@EOGO�?KJP=EJO�=�
OANEAO�KB�
=JEI=PA@�?HELO�
BKN� HK=@EJC� EJPK�
PDA��JEI�BA=PQNA�
KB��+9AEK�KN��(*.
� $ENOP� NAHA=OA�
PEPHAO�?KRAN�=�?KILNADAJOERA�N=JCA�
KB�IK@ANJ�=J@� LANEK@� PN=JOLKNP��>U�
H=J@�� OA=��S=PAN�=J@� =EN	�� #=?D�@EOG�
EO�BQHH� PK�PDA�>NEI�=J@�� =O�SAHH� =O�PDA�
NA=@U
I=@A�=JEI=PEKJO�� PDANA� =NA�
=HOK�>=?GCNKQJ@O�=C=EJOP�SDE?D�PDA�
=JEI=PEKJO�?=J�>A� NQJ�

'� ATLANEIAJPA@� QOEJC�PDA�
=JEI=PEKJO�=C=EJOP�=�>H=?G�
>=?GCNKQJ@�� =J@� =HOK�PNEA@�
OQLANEILKOEJC�PDAI�KRAN�=�RE@AK�
NA?KN@EJC�KB�PDA�$=NJ>KNKQCD��EN�
1DKS��2DEO� H=PPAN�ABBA?P�S=O�I=@A

:NT�B@M�RS@FD�XNTQ�NVM�@HQ�RGNV�
VHSG�SGD�@MHL@SHNMR�OQNUHCDC�@R�
O@QS�NE�SGD�(FMA=;CAG�RDQHDR

LKOOE>HA�>U�QOEJC�=�CAJHK?G��=�@ARE?A�
BKN� HEJGEJC�RE@AK�OECJ=HO�PK�UKQN�
�IEC=�CN=LDE?O	��2DA� NAOQHP�ODKSA@� =�
LE?PQNA�KB�PDA�I=EJ� NQJS=U�=P�
$=NJ>KNKQCD��SEPD�=J� =JEI=PEKJ�KB�=

�*&$��0%,--"/�Y�&002"����Y�#"�/2�/6������ U@F



& % 6 $ " 5 * 0 /

GDKHBNOSDQ�S@JHMF�NEE
� GNUDQHMF
� @MC�
SGDM� EKXHMF�@V@X� HMSN�SGD�CHRS@MBD��
$NLAHMHMF�SGDRD�SVN�ED@STQDR�
OQNCTBDR�@� QD@KKX�RSQ@MFD�DEEDBS
�
@KNMF�SGD� KHMDR�NE�SGD�EHKL� -8?�
�B1=54�(?75B�(1229D��� :NT�BNTKC

"N�EXAMPLE�OF�THE�QUALITY�OF�THE�CLIP`
ART�ON�THE�TWO��E=1>��9?<?7I�DISKS�
FROM�5HINK�-TD��5HIS� BEAUTIFULLY��
ILLUSTRATED�EXAMPLE�OF�A� HUMAN�SKULL�
IS� ANATOMICALLY�CORRECT� IN�FINE�DETAIL
�
AND�THE�MAJOR�SKELETAL� PARTS� ARE�
IDENTIFIED��"LL� OF�THE�CLIP�ART� IS� IN�
HIGH�RES
� SO�THE�DEFINITION� IS�OF�THE�
HIGHEST�POSSIBLE�ORDER
�WITHOUT�
MAKING�YOUR�EYES�BOGGLE

S@JD� @MX�NE�SGD�SQ@MRONQS�BKHO�@QS�
HL@FDR� @MC� @MHL@SD�SGD�UDGHBKD�NUDQ

SGD�SNO�NE�@�UHCDN�� "MNSGDQ�BG@MFD�
XNT�BNTKC�L@JD� HR�SN�BTRSNLHRD�SGD�
CDB@KR�NM� SGD�UDGHBKD
� HM� NQCDQ�SN�RTHS�
XNTQ�O@QSHBTK@Q�@RRHFMLDMS�

*M�NTQ�DW@LOKD�NE�@M� @MHL@SHNM�
BQD@SDC�VHSG�#?F953<9@	� @� 3@MFDQ

GDKHBNOSDQ� HR�L@CD�SN�
ODQENQL�U@QHNTR�
@DQNA@SHB�RSTMSR�� 5GD�
OQNBDRR�BNTKCMjS�AD�
RHLOKDQ
� @R�SGD�
A@BJCQNO� HR� RTOOKHDC�
NM�SGD�CHRJ
� @MC� @KK� NE�
SGD�RS@FDR� HM�SGD�
LNUDLDMSR� @QD�
RTOOKHDC� @R�BKHO�@QS�� "KK�
SGD� TRDQ�G@R�SN�CN� HR�

���8NQJHMF�VHSG�
�&19>D	� RDKDBS�SGD�
RO@QD� RBQDDM�

��� -N@C�SGD�
CDRHQDC�A@BJFQNTMC�

��� 4DS�SGD� MTLADQ�
NE�EQ@LDR�VGHBG� @QD�SN

AD�TRDC� HM� SGD�@MHL@SHNM�
��� 3DSTQM� SN�SGD�L@HM� RBQDDM� @MC�

KN@C�SGD�EHQRS�EHKD�
��� 4DKDBS�SGD�BKHO� @R� @�AQTRG
� @MC�

RV@O�RBQDDMR� 	SNFFKD�VHSG� JDX� iI j
�
��� 1K@MS�SGD�EHQRS� HL@FD�VGDQDUDQ�

XNT�VHRG� HS�SN�FN�
��� 3DSTQM�SN�SGD�L@HM� RBQDDM� @MC�

RDKDBS�SGD�RDBNMC� HL@FD� @R� @� AQTRG�
��� 4V@O�SN�SGD� RO@QD�RBQDDM� @MC�

OK@BD�SGD�AQTRG� NUDQ�SGD�EHQRS� HL@FD
�
TRHMF�SGD�BNQMDQ�FTHCDR� OQNUHCDC�

��� 3DBNQC�SGHR� @R�SGD� RDBNMC�
@MHL@SHNM�EQ@LD
� TRHMF�JDX� i� j �

���� $NMSHMTD�SN� QDOD@S�SGHR�
O@SSDQM�NE�KN@CHMF�SGD� HL@FD�EHKDR
�
FQ@AAHMF�SGDL�@R�AQTRGDR
� RV@OOHMF�
RBQDDMR
� @MC�SGDM� QDBNQCHMF�SGDL�@R�
@MHL@SHNM�EQ@LDR�

8GDM�XNT� @QD�EHMHRGDC
� RHLOKX�
OQDRR� JDX� i� j� @MC�V@SBG�SGD�
GDKHBNOSDQ�S@JD�NEE�RKNVKX
� GNUDQ
� @MC�
FQ@CT@KKX�LNUD�@V@X�

3DLDLADQ
� HS�HR�@KRN� ONRRHAKD�SN�
BG@MFD�SGD�BNKNTQ�RBGDLD�NM� @MX�NE�
SGD�BKHO�@QS
� ATS�*� QD@KKX�@CUHRD�XNT�SN�
R@UD� @MX�LNCHEHDC�L@SDQH@K� @R�
RDO@Q@SD�EHKDR
� @MC� MNS�NM�SNO�NE�XNTQ�
NQHFHM@K� CHRJ�

%0$503�4�03%&34
5GHR�LNMSG�R�SGHQC� BNKKDBSHNM�NE�BKHO`
@QS� HR�EQNL�SGD�R@LD�BNLO@MX�@R�LX�
QDUHDV
�VGHBG� ENKKNVR�SGHR�RDBSHNM��
5GHMJ�-SC� OQNCTBD� @� Q@MFD�NE�
RNOGHRSHB@SDC� BKHO�@QS�@HLDC�
O@QSHBTK@QKX�@S�RBHDMBD� HM� DCTB@SHNM�

&MSHSKDC��E=1>��9?<?7I	� SGD�
O@BJ@FD�BNLDR� @R�SVN�CHRJR�NE�
GHFGKX�CDS@HKDC�AK@BJ�@MC�VGHSD� KHMD�
CQ@VHMFR�NE�GTL@M� @M@SNLX��5GDRD�
@QD�@M� @ARNKTSD�LTRS�ENQ�@MXNMD�VHSG�
@M�"LHF@�VGN� HR�ENKKNVHMF�#HNKNFX�@S�
($4&�NQ�"� KDUDK�� 5GD�R@LD�OQHMBHOKD�
@OOKHDR� @R�ENQ�SGD�NSGDQ�DW@LOKDR�NE�
BKHO�@QS�� NMBD�XNTjUD� HCDMSHEHDC� SGD�
@OOQNOQH@SD� HL@FD
� XNT� RHLOKX�
HMBNQONQ@SD� HS� HMSN� @M� @RRHFMLDMS�

5GD�SVN�CHRJR�BNUDQ�UHQST@KKX�
DUDQX�@RODBS�NE�GTL@M�AHNKNFX�XNT�
VHKK� DUDQ�BNUDQ
� @MC�ITRS�RN�XNT� B@M�
BTRSNLHRD�SGDL
� GDQD� HR� @� TRDETK� SHO��
5GD�EHKDR�BNLD� HM� SVN�UDQRHNMR
� NMD�
VHSG� K@ADKR� @MC�NMD�VHSGNTS��5QX�@MC�
HMBNQONQ@SD�SGD�EHKD� HM� RTBG� @�V@X�@R�
SN�L@JD� HS�@OOQNOQH@SD�SN�SGD�
O@QSHBTK@Q�SNOHB�XNT� @QD�BNUDQHMF�
%NMjS� HMBKTCD� @MX� K@ADK� TMKDRR� HS� HR�
@ARNKTSDKX�MDBDRR@QX
� @MC� HE�XNT� G@UD�
SGD�ADMDEHS�NE�@�BNKNTQ�JHS�NM�XNTQ�
OQHMSDQ
� HLONQS�SGD�BKHO�@QS� HMSN�XNTQ�
E@UNTQHSD� O@HMS�O@BJ@FD� @MC� @CC�
BNKNTQ�SN�SGD� HSDLR�XNT�VHRG�SN�
DLOG@RHRD�� 5GD�RDBQDS�NE�@�FNNC�
HKKTRSQ@SHNM� HR�SG@S� HS�CNDR�DW@BSKX�
VG@S�HS�R@XR
� @MC� MN�LNQD�� $%

! 6 6 D / / - - / - D �

4)011*/(� -*45
�:@>1.@5701=�������������� F�
�
�:A51/75;������������������ F�
�1-/4� 5
BY� %ISKOTECH� a � ����� � ���

�@8-9�.5:7:3D����������� F������
�53>-B����������������������F� �����
�:A1��?�-90�$7501� �?������F� ����
BY�5HINK� -TD�
a � ������������

&� 0% &+ ( � 0%"."#,."� &� � *

V

�� Q
C C  

==

DBCC= �

:C= = = �
I L L

$HECK � P U Z Z LE

�
/OT� F IN I S H E D � Y E T � �

k$%��
3

5GHMJ� -SC� HR� @� #HQLHMFG@L�
BNLO@MX�VGHBG
� @LNMFRS�NSGDQ� *�
SGHMFR
� G@R�QDBDMSKX�OQNCTBDC�
RNLD� HMSDQDRSHMF�DCTB@SHNM@K�
RNESV@QD�� 4NLD�NE�XNT�L@X�
QDLDLADQ�SGD�BNLO@MXjR�
i"KEQDC�"QLj
� @�UDQX�VDKK�ATHKS
�
@MC�DWSQDLDKX�TRDETK� QNANS�@QL�
TRDC� HM� RBGNNKR�SN�SD@BG�
BNMSQNK� @MC� QDK@SDC�SNOHBR�

5GHMJ�-SC�G@R�RHMBD�STQMDC�
HSR�@SSDMSHNM� SN�@M�@RRNQSLDMS�
NE�NSGDQ�@BSHUHSHDR��5GD�
OQNBDRRNQ�VGHBG� R@S� HM� SGD�A@RD�
NE�SGD�"KEQDC�"QL�V@R�
CDUDKNODC�AX�5GHMJ�-SC
� @MC�RNKC�AX�
SGD�ATBJDSKN@C� SN�SGD� *MK@MC�
8@SDQV@XR�SN�GDKO�LNMHSNQ�ONKKTSHNM��
)NVDUDQ
� @R� *� R@HC� D@QKHDQ
�5GHMJ�-SC�
G@R� @KRN�BNLD� TO�VHSG�@� Q@MFD�NE�
OQNCTBSR� HM�SGD�EHDKC� NE�DCTB@SHNM@K�
RNESV@QD�� 4N� *�VHKK� MNV�CN� @�LHMH� QNTMC`
TO�NE�ITRS�SVN�NE�SGDRD�LNCDRSKX�
OQHBDC
� ATS�BKDUDQ�O@BJ@FDR�

*--6453"5&%�&9".1-&4
-?B;9>7�G9D8�&93DEB5C�HR�@� RDQHDR�NE�
HMSDQ@BSHUD� OHBSTQD�A@RDC� OTYYKDR�@MC�
@BSHUHSHDR
� RTHS@AKD� MNS�NMKX�ENQ�TRD� HM�
RBGNNKR
� ATS�@KRN�@R� @� RNTQBD�NE�FQD@S�
@LTRDLDMS
� 	@MC�EQTRSQ@SHNM�
�SN�@MX�
@FD�FQNTO�

"N�EXAMPLE�OF�ONE�OF�THE�PICTURES� IN�
THE�#?F5��D�1>4�)<945��D��PROGRAM

5GDQD� @QD�SVN� RHLHK@Q�O@BJ@FDR�
TMCDQ�SGHR� K@ADK
� B@KKDC�#?F5��D�1>4�
)<945� �D��@MC� 97C1G�

#?F5��D�1>4�)<945�9D�� HR� A@RDC�NM�
SGNRD� @MMNXHMF�OTYYKDR�VGDQD�XNT�G@UD�
SGD�MTLADQR� ��SN� ���LHWDC� HM� @�
Q@MCNL�O@SSDQM� @QNTMC�@���AX���FQHC�
#X�@� OQNBDRR�NE�RKHCHMF�SGD�DKDLDMSR�
@QNTMC
�XNT� DUDMST@KKX�FDS�SGD�MTLADQR�
HM� SGD�BNQQDBS�RDPTDMBD��8HSG� SGHR�
O@BJ@FD
� HMRSD@C�NE�MTLADQR�XNT� G@UD�
OHBSTQDR
� @MC�SGDX�@QD� HM� ETKK� BNKNTQ�
5GD� TRDQ�G@R�SGD�BGNHBD� NE�CDBHCHMF�
GNV�BNLOKDW�SGD� OTYYKD�VHKK� AD
� AX

CDSDQLHMHMF�SGD�RHYD�NE�SGD�FQHC�� *S�HR�
SGDM� @�ETQHNTR� Q@BD� @F@HMRS�SHLD� SN�SQX�
@MC�BNLOKDSD�SGD�OTYYKD�� "M�NM�KHMD�
GDKO�E@BHKHSX�@KKNVR�XNT�SN�UHDV�SGD�
BNLOKDSDC� OHBSTQD
�VGHBG�ADKHDUD�LD� HR�
@�LTRS�HE�	KHJD�LD
�XNT� G@UD�ENNKHRGKX�
BGNRDM� @���AX���FQHC�� %HFHSHRDC�RODDBG�
FHUDR�XNT�SGD� M@LD�NE�SGD�EHKD�RDKDBSDC
�
@MC�SGDQD� HR�@�E@BHKHSX�ENQ�KN@CHMF�
OHBSTQDR�NE�XNTQ�BGNHBD�

 97C1G�HR� RNLDVG@S�RHLHK@Q
� SGD�
OQHMBHO@K� CHEEDQDMBD�ADHMF�SG@S�HMRSD@C�
NE�RKHCHMF�SGD�OHDBDR�@QNTMC�SGD�FQHC
�
SGDX�B@M�AD�ONHMSDC�@S
� BKHBJDC�NM
� @MC�
LNUDC�SN�SGD�CDRHQDC� KNB@SHNM�� 4NTMCR

$)&$,065
. 0 7 & � * 5 � " / % � 4 - * % & � * 5 �

D@RX
� ATS�VGDM�XNT�BGNNRD� @M� HL@FD�
EQNL�SGD� @CU@MBDC�B@SDFNQX
� SGHMFR�FDS�
Q@SGDQ�G@QCDQ�� *�VDMS�ENQ�@�BKNRD�TO�
CHFHSHRDC� OHBSTQD�NE�@�V@RO
� @MC�SGHR�
G@C����OHDBDR
�VGHBG�CN� MNS�@OOD@Q�NM�
SGD�IHFR@V� HSRDKE
� ATS�@QD� RS@BJDC�
Q@MCNLKX�NM�SGD�RHCD��/NS�NMKX�SG@S
�
ATS�LNRS�NE�SGD�OHDBDR�VDQD� QNS@SDC�AX�
U@QHNTR�@LNTMSR
� L@JHMF�SGD�S@RJ�DUDM�
G@QCDQ�� *�CNMjS�JMNV�VGX�ATS�*�ENTMC�
SGHR�O@BJ@FD�BNLOTKRHUD�� *S�SNNJ�LD�
���LHMTSDR�SN�BNLOKDSD�SGD�OTYYKD
�
@MC�ADKHDUD�LD
� SG@SjR� @ANTS�SGQDD�
SHLDR� KNMFDQ�SG@M�LNRS�O@BJ@FDR�
L@M@FD�SN�GNKC�LX�@SSDMSHNM�

$)&$,065
+ * ( 4 " 8

#;M?� I@�3M?� X �X �X �X �X
7DQX�TRDQ�EQHDMCKX�� *SjR� RN� RDKE�DWOK@M@SNQX�
SGDQDjR�G@QCKX�@MX�MDDC�ENQ�@�L@MT@K�

$?;NOL?M� X �X �X �X �-
*SjR� ETM�SN�AD�@AKD�SN� HLONQS�XNTQ�NVM�
OHBSTQD�@MC�ATHKC�XNTQ�NVM� OTYYKD�

"I=OG?HN;NCIH� ������
"�EKHLRX�OGNSNBNOHDC� RGDDS
� ENQSTM@SDKX�
MNS�MDDCDC�@R�SGD� OQNFQ@LjR�RN�EQHDMCKX�

.LC=?�4;FO?� X �X �X �X �X
&WBDKKDMS�U@KTD�ENQ�LNMDX�

0VERALL� RATING� _ �_ �_ �_ �O
"�RTODQ� KHSSKD� O@BJ@FD�VGHBG�VNTKC� AD�
FQD@S�ENQ�EHQRS�@MC�LHCCKD�RBGNNKR�

#;M?� I@�3M?� �������
"�CNCCKD�SN�BNMSQNK�� (DMDQ@KKX�UDQX�EQHDMCKX
�
@MC� RHLOKD�SN�TRD�@KK� QNTMC�

$?;NOL?M� X �X �X �X �-
5GD�E@BHKHSX�SN� QDNQHDMS@SD�SGD�OHDBDR�SN�
L@JD�SGD�OTYYKDR�LNQD�CHEEHBTKS� HR� @�MHBD�
RSHMF�HM�SGD�S@HK�

"I=OG?HN;NCIH� X �X �- �- �-
7DQX� KHLHSDC�ATS�NMBD�@F@HM� TMMDBDRR@QX�

.LC=?�4;FO?� X �X �X �X �X
&WBDKKDMS�U@KTD�ENQ�LNMDX�

0VERALL� RATING� _ �_ �_ �_ �_
5GHR�OQNCTBS�VNTKC� @KRN�G@UD�@�OK@BD� HM�
@MX�GHFG� RBGNNK�

�� ".*("�4)011&3�_ �*446&����_ �'&#36"3:� ����



q

M � 7 S5EL� d4,� B
������� !

8�
�� �D�

&

KKL

� 5 E 4 2 D :@ ? 2 = �
' B@ 8 B2> C
8RITTEN�BY�EXPERIENCED�

TEACHERS�
"FID8K�#FC; � @E��D @>8� "FID8K��LKLDE�����

5RADE�ENQUIRIES�WELCOME
%O�YOU� WANT� TO� SEE� YOUR� CHILDREN� USE� THE� COMPUTER� FOR�SOMETHING�
OTHER�THAN�SHOOT�EM�UPS 
8OULD�YOU�LIKE�THEM�TO�USE�MORE�THAN�FOUR�KEYS�AND�A�JOYSTICK 
%O�THEY�GET�FED�UP�WITH�BEING� KILLED�OFF�WHILE�TRYING� TO�WORK�OUT�WHICH�
BUTTON�DOES�WHAT � ) � 4
$OOMBE�7A LLEY �4 O FTW A RE �MAY�HAVE�W HA T�YOU�ARE� LOOK ING �LO R

4END�4"&�FOR�IN FORMATION�OR�DISK���P�FOR�DEMOS
�STATE�COM PU TE R �

5O�$�7�4�� ���/ELSON� $ LOSE
�5E IGNM OUTH 
�%EVON�52����/)

5EL��������������
%AY�OR�EVENING

&"3/��106/%4� W ITH �YOUR�
. *$30

' IN A N C IA L�4 E CU R ITY ���/ EW �CA R���) O LID A Y
6JPM� * D> MJ � > <I � B DQ@ � T JP � < GG � J A� OC D N � < I ? � %')��� 1C@� H <F@ �
<I ? � K JR @ M� DN � D M M @ G@ Q < I O � 
� �IT� H D> MJ � R DGG� = @ >JH @ � <� B J G?H DI @ �
DA � TJP � AJ GGJR � EP N O � <� A@R � N DH K G@ � DI N O M P > O DJ I N �
4 J MF DIB � AJ M � J OC @ M N � R DGG� I @ Q @ M � B @ O� TJP � M D> C � 
� = P O � W E � R DGG� NCJR �
CJR � R J MF DI B � AMJH � CJH @ � > <I � J K @I � OC @ � ? J J M � OJ � P I ? M@ <H @ ? � JA�
M D > C @ N � � 6JP� < G M @ < ? T � K J N N @ N N � OC @ � OJ J G N � OJ � B P < M < I O @ @ � T J P M �
A D I < I > D< G � N @ > P M D OT � 
� IJR � O< F @ � #�� � � � " # � � �  � ! # � � # � " # �  � � � �
% � $ ! � � � �� � < I ? � N@ I ? � AJ M � J P M � �)�� � DI A J MH < O DJ I � K < > F � ? @ O< D G DI B �
CJR � OJ � N @ O� PK � T J P M � JRI

% ,* " � * & /, � � � 0"! � � 2 0 &+ " 0 0
/0 5& � �� U N L I K E � S E V E R A L � O TH E R � A D V E R T IS E R S � W E � D O � / 0 5 � O F F E R � J U S T � A � S M A L L � F L IM S Y �
P R IN T E D � B O O K LE T � O F � ID E A S 
 � B U T � W E � %0 � O F F E R � A � C O M P LE TE � G E T � Y O U � S T A R TE D � P A C K � G E �
I N C LU D IN G � T R A IN IN G � R E F E R E N C E � M A TE R IA L 
 � C U T � P R IC E � S O U R C E S 
 � S O F TW A RE � A N D � B A C K U P �

# J M � �)�� � ? @ O < D G N � � N @ I ? � 0�"� OJ
�1 '7 
� ��(REAVES�8AY
� # ISHOPS� *TCH INGTON
�8 A RKS 
� $7���01:

3EACH�TH E �TO P �W ITH �

#�# *7>8
+G;F;A@� �AGDE7E
4JMG?� G@<?@MN� Z � %JIN�BM<?P<O@�O@<>C@M�<POCJMN� Z � &I� @?P><ODJI<G� NJAOR<M@� >C<MON�� Z � "S>@GG@IO�
M@QD@RN���@�B	��/0373=/5B�+�03;<=�-5+<<�9+-4+1/���*&$��0%,--"/	�Z �Y��JAA�OJO<G�AJM����Y���JAA�AJM���

% * � . !  % � ( ! � 2 � ( 1 ! � � � � � , . + # . � ) � � + 1 . / ! / �
3 % 0 $ � � � � + + ' � � � ) � * 1 � ( � " + . � + * ( 5 � R � � � ! � � $
�*D>MJ�0@MD@N�C<Q@�JPONO<I?DIBGT�BJJ?�BM<KCD>N���HPND>�AJM�OC< O�G@Q@G	�
5 O TA LLY �COM P REH ENS IVE �COU RSES �W ITH �FA R�TOO �M ANY�FEATURES� X�=� �� 

� �TOP ICS �TO �LIS T
�B U T�SOME�EXAMPLES�ARE�

L O I%!�)'�*�!�&��� 	��YEARS� ��($4&


1HYSICS�� �$ HEM IS TRY �P RAC TICA L�EXPERIM ENTS� m �# IO LOGY �DEM ONSTRA TIONS �
( RAPH ICS�ADVENTURE �GAME

%!�)'�%�+ *� 	��� YEARS� ��($4&
� \

" LGEBRA �m �(EOMETRY�m�5 RIGONOM E TRY �m� 4 TA TIS TICS� m �" R ITHM E TIC

%!�)'��)�&� � 	#EGINNERS� ��($4&


3EAL�SPEECH�m�( RAPH ICS�ADVENTURE �GAME� m�5A LK ING �CA RTOON �

%!�)'���)%�&� 	#EGINNERS� ��($4& �� �#USINESS
^ \

3EAL�SPEECH� m�( RAPH ICS�ADVENTURE �GAME� m�#USINESS�LE TTE R �GENERA TOR

%!�)'��&�$!* � 	��YEARS���($4&
 �
4PE LLING �m �1 UNC TUA TIO N �m �( RAMM AR�m�- ITE RA TU RE

()!%�)0�%�+ *��',)*�� 	� ��� �YEARS


5ABLES� m �� � � � X � ����m �) 56 � m �-ONG �� �SHO RT�M U LT IP LIC A TIO N �m� ' RAC TIONS �

)���!&��.)!+!&���',)*�� 	�����YEARS
� \

" LPHABE T�m�) A N DW RITIN G �m �$ REATIVE�W R IT IN G � m�3EAD ING �m �4PE LLING

%����%�+ *� 	" �LEVE L�COURSE


$ALCU LUS� m �" LGEBRA � m �(EOMETRY�m �'U LL�SCREEN�GRAPHS� �� .ICRO�4CIENCE�TOO
NEW�FOR�THIS�SERVICE

	�"���APPROPRIATE�-$-�$OURSES�ARE�/ATIONAL�$URRICULUM�COMPATIBLE�� �RUN�ON�MOST�COMPUTERS�
�
4END�CHEQUES�1�0�S�	���P�1�1
�O R�PHONE�ORDERS
�O R�REQUESTS�FO R�FREE�CO LOUR�
POSTER�CATALOGUES�TO�
+"+��#$/3� 2	��3' ,$2�'.42$�����!+ -#8�1. #��'$-+$8
.-
3' ,$2��.7.-�1&���0!

OR�RING�������������	���HRS


"VAILABLE�FROM�YOUR�LOCAL� &PSON�SCANNER�DEALER�
	WHERE�YOU�SEE�THIS�&PSON�4CANNER�SIGN


%ISTRIBUTED�BY�
)#�.ARKETING�-TD
� 6NIT��
� 1OYLE� ��

/EWLANDS�%RIVE
�$OLNBROOK
� #ERKS�
�4-��0%9�

5EL�������������� 'AX�������������

* 6 = 6 = 3 6 B � D 9 : C �  
&140/� WON� AN� "MIGA� PRESS�
(OLD� "WARD� FOR� ITS� (5�����
COLOUR�SCANNER� �� IT�BECAME�THE�
FIRST� SUB�_����� FULL� "�� FLAT�BED�
SCANNER� FOR� THE� "MIGA� AND�
OFFERED� SCAN� RATES� OF� UP� TO�
���DP I� IN� BOTH� ��B IT�
CO LOU R� AND� ���� GREY�
SCA LE � M ONOCHROM E�
/OW� &140/� HAVE�
DONE� IT� AGAIN�� 5HEY� HAVE�
LAUNCHED� THE� (5����� AND�
PRICES�START�A T�������������������_���
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8ITH� G LORIOUS� ��BIT
�
������M�I����D�O�N� COLOUR�
TECHNOLOGY
� THE� NEW�
&PSON� (5������ AND�
(5������ FLA TBED�
SCANNERS� PRODUCE�
HIGH� DE FIN ITION 
�
P RO FESSIONAL� CO LOUR�
IMAGES�

%O�YOU� PREFER� HIM� IN�
CO LOU R� OR� B LACK� ��
WHITE 

:ET� THEY� ALSO� HANDLE�
LINE� ART� AND� ����
GREYSCALE� IMAGES� 	FOR�
MONO� %51
� OPTICA L�
CHARACTER� RECOGNITION�
AND� COMPUTER� AIDED�
DESIGN
� W ITH� EQUAL�
C LA RITY � AND� VERVE�
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0UTPUT� RESOLUTIONS� OF� UP� TO�
���DPI�� ARE� AVAILABLE� ON� THE�
(5����� AND� ���DPI�� ON� THE�
(5�����

5RANSPARENCIES�AS�WELL� �

8 ITH� THE� OPTIONAL�
TRANSPARENCY� ADAPTOR� AND�
AUTOMATIC� DOCUMENT� FEEDER
�
THESE� SCANNERS� ARE� ALMOST�
TOO�ACCOMMODATING�FOR�WORDS

�� SUB� SCAN� LOGIC� DOUBLES� THE� STANDARD� ���DPI����DPI� MAXIMUMS�
AND� WORKING� IN� ����� ZOOM� MODE
� IN� LINE� MODE� CAN� OFFER�
����DPI�����DPI� WHEN� USED� IN� CONJUNCTION� WITH� CERTAIN� SOFTWARE�
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) AST�MONTH�WE�LOOKED�AT�THE�
PROCESS�USED�TO�CREATE�THE�
.ANDELBROT�SET
� AND�
CONSTRUCTED�AN�"MIGA�

#"4*$� LISTING�TO�PRODUCE�THE�ENTIRE�
.ANDELBROT�SET�� 5HIS�MONTH�WEiLL� BE�
LOOKING�AT�ALTERATIONS�TO�THIS�
PROGRAM�WHICH�ALLOW�US�TO�ZOOM�
INTO�SECTIONS�OF�THE�SET�AND�
ALSO�GENERATE�
VARIATIONS�
ON�THE�
NORMAL�
.ANDELBROT�
FRACTAL�� *N�CASE �
YOU�MISLAID� 	OR�
MISSED
� LAST�
MONTHiS� ISSUE
�
THE�PROGRAM�� �
COMPLETE�WITH�
COLOUR�CONTOUR�
GENERATION�� � IS�
PROVIDED�AGAIN�HERE
�
AS�-ISTING���
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OF�THE�SET�MAGNIFIED�TO�OVER�
���
���
���
���
���
���
����
TIMES� ITS�ORIGINAL� SIZE
� AND�THE�
ORIGINAL�.ANDELBROT�IMAGE�COULD�STILL�
BE�SEEN�� *TiS�NOT�WORTH� TRYING�SUCH�A�
LARGE�MAGNIFICATION�ON�THE�"MIGA�� �IT�
WOULD�TAKE�SEVERAL�YEARS�TO� PRODUCE
�
AND�BESIDES
� THE�PRECISION�OF�"MIGA�
#"4*$iS�MATHS� ROUTINES�WOULD�MEAN�
THAT�THE� RESULTING� IMAGE�WOULD�BE�
SEVERELY�DISTORTED�

453"/(&�.65"5*0/4
4OME�VARIATIONS�ON� THE�.ANDELBROT�
SET�CAN�EASILY�BE�GENERATED� BY�
ALTERING�-ISTING���WITHOUT�ANY�
UNDERSTANDING�OF�HOW�THE�CHANGES�
RELATE�TO�THE�.ANDELBROT�PROCESS�� 'OR�
EXAMPLE
� TRY�ELIMINATING�THE� PNEW�
AND�QNEW�VARIABLES�BY�REPLACING�THE�
FOUR� LINES�AFTER�THE�8)*-&� LINE�WITH�
THE�FOLLOWING�	IF�YOUiVE�JUST�ALTERED�
THE�PROGRAM�FOR�ZOOMING�MAKE�SURE�
YOU� PUT� IT�BACK�TO� NORMAL� BEFORE�
TRYING�THIS�
�
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"NOTHER� hQUICKIEi� CAN� BE�PERFORMED�
BY�CHANGING�THE�.ANDELBROT�SQUARE�
INTO�A�CIRCLE
� BY�EDITING�THE�8)*-&�
LINE�TO� READ�AS�FOLLOWS�	THIS�CAN�BE�
USED�ON� ITS�OWN�OR�TO�ENHANCE�THE�
LAST�VARIATION
�
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*N�GENERAL�THE�RESULTS�
OF�THESE�
KIND�OF�TRIAL�
AND�ERROR�
ALTERATIONS�
TEND�TO� BE�
DISAPPOINTING�
4O
� *T� IS� USUALLY�
MORE�ADVISABLE�
TO� HAVE�A�
REASONABLE� IDEA�
OF�WHAT�YOU� ARE�
TRYING�TO�ACHIEVE�
BEFORE�YOU� START�
TINKERING�AROUND�WITH�
THE� PROGRAM�

*/5&3/"-�
&9".*/"5*0/
5RADITIONALLY�THE� INSIDE�OF�THE�
.ANDELBROT�SET�IS�ALWAYS�COLOURED�
BLACK
� BUT�IT� IS� POSSIBLE�TO�COLOUR�THE�
INSIDE�OF�THE�SET�WITH�CONTOURS�
SIMILAR�TO�THOSE�FOUND�OUTSIDE��
"LTHOUGH�THESE� INTERNAL�CONTOURS�ARE�
DERIVED�FROM�THE�.ANDELBROT�
PROCESS
� THEY�HAVE� LITTLE� IMPORTANCE�
TO�THE�STUDY�OF�THE�SET
� AND�ARE�
SIMPLY�INCLUDED�TO�ADD�VISUAL� EFFECT���
THEY�CAN�BE�QUITE�STUNNING�WHEN�
PLOTTED� IN�COLOUR�

:OU�CAN�USE�JUST�ABOUT�ANY�
METHOD�YOU� LIKE�TO�PLOT�THE� INTERNAL�
CONTOURS
� BUT�A� POPULAR�METHOD�
INVOLVES�THE�DISTANCE�BETWEEN�THE�
CENTRE�OF�THE�.ANDELBROT�CIRCLE�AND

THE�POSITION� AT�WHICH�THE�TEST�POINT�
ENDED� UP�AFTER�EXITING�THE�CIRCLE�	SEE�
LAST�MONTH�FOR�MORE�DETAILS�OF�THE�
.ANDELBROT�PROCESS�AND�.ANDELBROT�
CIRCLE
��5HE�BEST�WAY�TO� INCORPORATE�
THIS�FACILITY�INTO� -ISTING��� IS�TO�
REPLACE�THE� LINE�WHICH� SETS�THE�COLOUR�
TO�READ�AS�FOLLOWS�
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2UASI�.ANDELBROT�SETS� REPRESENT�ONE�
OF�THE� LARGEST�AREAS�FOR�.ANDELBROT�

EXPERIMENTATION��
/ORMALLY�P�AND�Q�
ARE�BOTH� SET�TO�
ZERO�BEFORE�THE�
.ANDELBROT�
PROCESS�GETS�
UNDER�WAY
�
BUT�BY�USING�
DIFFERENT�
INITIAL�
VALUES� ITiS�
POSSIBLE�
TO�CREATE�
A�QUASI�

'IGURE����
2UASI�.ANDELBROT�

SETS�ARE�OFTEN�QUICKER�TO�PLOT�
THAN�THEIR� hNORMALi�COUNTERPARTS
�

THOUGH� LESS� IMMEDIATELY�RECOGNISABLE

.ANDELBROT�SET�� %IFFERENT�VALUES�CAN�
BE� INCORPORATED� INTO�THE�PROGRAM�BY�
ALTERING�THE� LINES� IN� -ISTING���WHICH�
SET�THE� INITIAL�VALUES�OF�P�AND�Q
� SO�
THAT�THESE�VARIABLES�ARE�SOMETHING�
OTHER�THAN�ZERO�� 'OR�EXAMPLE
� TRY�
CHANGING�THE� RELEVANT�LINES�TO� READ�
AS�FOLLOWS�

K�����

L����

5HE�OUTPUT�FROM�THE� RESULTING�
PROGRAM� IS�SHOWN� IN� 'IGURE����5HESE�
SETS�ARE�USUALLY�QUICKER�TO�PLOT�THAN

THE�STANDARD�.ANDELBROT�SET��5HERE�
ARE�A�VAST�NUMBER�OF�DIFFERENT�QUASIc
SETS�THAT�CAN�BE�CREATED�USING�THIS�
METHOD
� DUE�TO�THE�MANY�POSSIBLE�
COMBINATIONS�OF�P�AND�Q�� )OWEVER
�
AN� IMPORTANT�THING�TO� REMEMBER�
WHEN�EXPERIMENTING�IN�THIS�WAY�IS�
THAT�BOTH�VARIABLES�SHOULD�ALWAYS�BE�
IN�THE�RANGE�OF��� �TO���

580�)&"%4�"3&�#&55&3�
5)"/�0/&
"NOTHER�VARIATION�ON�THE�SET�CAN�BE�
ACHIEVED� BY�ALTERING�THE�.ANDELBROT�
EQUATIONS�WHICH
� RECALLING�LAST�
MONTHiS�ARTICLE
� ARE�AS�FOLLOWS�
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"�TWO�HEADED�.ANDELBROT�SET�CAN� BE�
PRODUCED� BY�REPLACING�THESE�
EQUATIONS�WITH�THE�FOLLOWING�PAIR�
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5HESE�TWO�EQUATIONS�ARE� ACTUALLY�
VERY�CLOSELY�RELATED�TO�THE�ORIGINAL�
ONES
� ALTHOUGH�THE� RELATIONSHIP� IS�
DIFFICULT�TO�EXPLAIN�WITHOUT�
REFERENCE�TO�
COMPLEX�
NUMBERS�

5HE�
EQUATIONS�
FOR�PNEW�
AND�QNEW�
CAN�EASILY�BE�
INCORPORATED�
INTO� A
.ANDELBROT�
PROGRAM�SUCH� AS�
THE�ONE�GIVEN� IN�
-ISTING��
� AND�WILL�
PRODUCE�OUTPUT�
SIMILAR�TO�THAT�
SHOWN� IN� 'IGURE���� *F�
YOU�VE�JUST�ALTERED�
THE�PROGRAM�TO�
PRODUCE�QUASI�.ANDELBROT�SETS�
REMEMBER�TO� RESTORE�THE� RELEVANT�
LINES�SO�THAT�P�AND�Q�ARE� BOTH�ZERO�
INITIALLY
� OR�YOU�WILL�END� UP�WITH�
SOMETHING�VERY�WEIRD�

"LL� THE�MUTATIONS�DISCUSSED�HERE�
CAN�BE�MANIPULATED�AND�ZOOMED� INTO�
USING�THE�SAME�METHOD�AS�FOR�THE�
NORMAL� SET��"LTHOUGH� THE�MORE�
COMPLICATED�CALCULATIONS�SLOW�THE�
PROGRAM�DOWN
� THIS� IS�STILL� AN� AREA�
WORTHY�OF�EXPERIMENTATION�� *TiS�WORTH�
ATTEMPTING�TO�CONVERT�THE� LISTING�TO�
('"�#"4*$�OR�$� IF�YOU�CANiT �STAND�
WAITING�FOR�"MIGA�#"4*$� �

" �5063�0'�$0/50634
4O�FAR�WE�HAVE�RESTRICTED�OURSELVES�
TO�PLOTTING�THE�.ANDELBROT�SET� IN�THE�
STANDARD�TWO�DIMENSIONAL�WAY
�WITH�
ONLY�THE�ADDITION�OF�COLOURED�
CONTOURS�BREAKING�THE�TRADITION�OF�
.ANDELBROTiS�ORIGINAL� PLOTS�� )OWEVER
�
THERE�ARE�MANY�OTHER�WAYS�TO�
OBSERVE�THE�SET�� 5HE�FIRST�OF�THESE� IS

TO�PLOT�THE�CONTOURS� IN� A�MORE�MAPc
LIKE�STYLE
� USING�THIN�MONOCHROME�
LINES� RATHER�THAN�WIDE�BANDS�OF�
COLOUR��5HIS�PRODUCES� AN� ILLUSTRATION�
REMINISCENT�OF�A�SLIGHTLY� hANAEMICi�
.ANDELBROT�SET

"�SET�OF�THIS�TYPE�CAN�BE�CREATED�
BY�ALTERING�-ISTING���SO�THAT� INSTEAD�
OF�COLOURING�POINTS�DEPENDING�ON�THE�
EASE�WITH�WHICH�THEY� LEFT�THE�
.ANDELBROT�CIRCLE
� LINES�ARE�PLOTTED�
TO�SHOW�THE�BOUNDARIES�BETWEEN�
THESE�GROUPS�� #Y�FAR�THE�EASIEST�WAY�
TO�DO�THIS� IS�TO�PLOT�THE�.ANDELBROT�
SET� IN�COLOUR�FIRST�AND�THEN�USE�A�PAIR�
OF�'03���/&95� LOOPS�TO�SCAN�THE�
COMPLETED� IMAGE
� APPLYING�"MIGA�
#"4*$�S�10*/5�FUNCTION�TO�PICK�OUT�
EACH�OF�THE�BOUNDARIES� BETWEEN�THE�
COLOURED�CONTOURS�

"/05)&3�%*.&/4*0/
6SING�COLOURS� ALONE� IT� IS�DIFFICULT�TO�
ENSURE�THAT�EACH�CONTOUR�AROUND�THE�
.ANDELBROT�SET� IS� A�UNIQUE�COLOUR�
4O
� IT�WOULD� BE�USEFUL� TO� HAVE�
ANOTHER�WAY�OF�REPRESENTING�THESE�
CONTOURS�� "�POPULAR�METHOD� FOR�DOING�

THIS� IS�TO�DRAW�AN�
ISOMETRIC�THREEc
DIMENSIONAL�
.ANDELBROT
�
KNOWN�AS�A�
.ANDELBROT�
LANDSCAPE
�
WHERE� POINTS�
ARE�ELEVATED�
FROM�THE�
PLANE�BY�
DIFFERING�
AMOUNTS�
DEPENDING�
ON�THE�
EASE

'IGURE����
*F�THE�STANDARD�

.ANDELBROT�SHAPE� IS�BEGINNING�
TO� LOOK�A� LITTLE �FAMILIAR
� I T iS�EASY�

ENOUGH�TO�ADD�ANOTHER� hHEADi�TO�IT

WITH�WHICH� THEY� LEFT�THE�CIRCLE��
6NFORTUNATELY�A� KNOWLEDGE�OF��%�
GRAPHICS� PROGRAMMING�IS� REQUIRED�
BEFORE�YOU�CAN�ATTEMPT�A�.ANDELBROT�
LANDSCAPE� PROGRAM
� AND�THERE� ISNiT�
ROOM�TO�EXPLAIN� �%�TECHNIQUES�HERE��
)OWEVER
�WATCH� THIS�SPACE�FOR�MORE�
DETAILS�WHEN�WE�COVER�FRACTAL�
LANDSCAPES� LATER�IN�THE�SERIES�

4O�FAR�WEiVE�SEEN� HOW�THE�
STANDARD�.ANDELBROT�SET�CAN�BE�
MANIPULATED�� 'OLLOWING�ON� FROM�THIS
�
NEXT�MONTH�WE�LL� BE� LOOKING�AT�THE�
+ULIA�SET
� THE�ULTIMATE�VARIATION�ON�
THE�.ANDELBROT�SET�

.ORE�DETAILS�ON�THE�.ANDELBROT�
SET�AND�OTHER�FRACTALS�CAN�BE� FOUND�
IN�$ONRAD�#ESSANTiS�FORTHCOM ING�
BOOK
�$HAOS�AND�$OMPUTERS��"MIGA�
&DITION� 	*4#/���������������

�
PUBLISHED�BY�4IGMA�1RESS��$ALL�
4IGMA�ON���������������FOR�AN�
INFORMATION�SHEET�
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'03�4"-&
$OLOURPIC�DIGITISER�$OLOURPIC� AND�
$ABARET�SOFTWARE�� 6SED� ONLY�
ONCE�VIRTUALLY�AS� NEW� �ORIGINAL�
PACKAGING�� .UST�SELL� FIRS T�OVER�
_��� �� $ONTACT�4TEVE�d���� �����
���

"�����"����HARD� DRIVE
� .����
�� MEGS� RAM
� SAMPLER
� MONITOR
�
-$����COLOUR�PRINTER�_ ��� �THE� LOT�
d�%ORIAN� ��� � ���� ���� �
EVENINGS

"MIGA������ LOTS� O F�GAMES�
JOYSTICKS� ONLY���MONTHS� OLD�
BOXED� AND�$OMMODORE� ����� �
STEREO�MONITOR�COST�NEW�_���� �
COULD� SELL� SEPARATELY�_ ��� �ONO�
� �+OHN� ���� ���� ����

,$4�1OWERBOARD�"����_��� �
ADAPTER�FOR�"����
� "�����_�� �
%R�5�S� $OPYIST�%51�_��� �
8ORD1ERFECT�_ �� � 1ROTEXT�� �� �
_�� �1IXMATE�_�� � % ISKMASTER�
_�� �2UARTERBACK�_�� �5RANSWRITE�
_�� � ���GAMES�_�� � b � ��� � ����
����

"�����2UANTUM� ��.B�)%� �.B�
3".�1HILLIPS�� � � � �� � MONITOR
�
(ENIUS�"UTOCAD� TAB LE T�ALL� BOXED�
M INT�CONDITION� ORIGINAL� MANUALS�
DISKETTES� LOTS�O F�SOFTWARE� COST�
_���� � SELL�_���� �b �+ASON�
���� � ��� � ��� � AFTER��PM

���.B�*%&�2UANTUM� 1RODRIVE�
WITH� CONTROLLER�EXTRA� PARALLEL� PORT��
/EW�BOXED� NEVER�BEEN� FORMATTED�
COST�_ ��� �SELL�_ ��� �BARGAIN�d�
���� � ��� � ��� �AFTER��PM

"MIGA�"�����8B�� �.B�3".
���.B� H�DRIVE� *#.� BRIDGE� BOARD�
� ��� �D �DRIVE
� 4UPRA����� �
MODEM� ���GAMES�%PAINT�GRA�
BASIC�"MIGA�VISION�DUST�COVERS�
JOYSTICKS�_���� �ONO�d���� �����
����

"������MEG�3".� ��.B�1ROTAR�
H �D �WITH� ��� TS� MONITOR�AND� DUST�
COVERS� ��MONTHS� OLD
� HARDLY�
USED�AND� IN� IMMACULATE�
CONDITION
� BARGAIN� AT�_ ��� �ONO�
b � ���� � ��� � ��� �DAY

,$4�1$�BOARD� FOR�"���� LATEST�
VERSION� SOFTWARE� AND� %04�_��� �
ONO�W ITHOUT� %04�b � 4HEFFIELD�
���� � ��� � ���

"MIGA������.B� 3".� $UMANA
��� � �.B� DRIVE�STEREO�SPEAKERS
�
MOUSEMAT�DUST�COVER���MASSES�
O F�SOFTWARE� ALSO� &PSON�
COMPATIBLE� �� PIN� DOT�MATRIX�
PRINTER�� "LL� BOXED� AS� NEW�_��� �
&LIO� � ����� � ��� ����

"MIGA������(71**� ���MEG��.B�
3".�$OMMODORE� ���� �MONITOR�
,ICKSTART��� AND� ����4TAR�-$�����
LOTS�OF�SOFTWARE�_��� �d����� �
������ � 6XBRIDGE

$HECKMATE����������4�
MONITOR���MEG�3".� ��� MEG�
) �DRIVE
� �X���� DRIVES
� SAMPLER
�
.*%*� INTERFACE� AND� KEYBOARD��
-OADS�O F�SOFTWARE� AND� MAGS��
0NLY�_��� �ONO� 'OR�MORE� DETAILS�
CONTACT�+ON� b � ���� � ������

"�����.B�,ICKSTART�� �� �� �� � �
	SWITCHER
�_ ��� �(71� ��.B� )ARD�
DISK�_��� �7ORTEX�"TONCE� 1LUS�
*#.� &MULATOR�_ �� � ��.)Z�
����� �CARD� 	DOUBLES� SPEED

_�� �CALL� ANY�TIME�5OBY�%OUGLASS�
"LTON�d� 	����
������

��.EG�(71���.B�"���)%�
5WELVE�MONTH� OLD�_��� �2UARTERc
BACK�BACKUP� UTILITY�_�� �"LL� WITH�
MANUALS�d����� � ������

"MIGA�����,ICKSTART� ���� ��MEG�
CHIP�_��� � ONO� b � ���� ������ �
AFTER��PM� OR�WEEKENDS

"�����8#���� MONTHS� OLD��� (71�
��� �MEG�) �D ISK ���MEG�3".�
BOXED� AS� NEW�_��� �.IGHT�SPLIT��
) �D ISK ���MEG�_��� �$OMPUTER�
_��� � 'ULL� GUARANTEE�ETC�� d
���� � ������ � )ERTS� 	PRIVATE
�
ANY�TIME

(71�(�'ORCE��� �.)Z�"CCELERATOR�
_��� �(71�MEMORY�BOARD� ��
MEGS�_��� �"5�#RIDGEBOARD�
_��� �0RCHID� MEMORY�BOARD�
1$�"MIGA� � �MEGS�_��� �4HRP�
+9����$OLOUR�4CANNER�_��� � f �
��� � ���� ���� � AFTER��PM

" ���� ��� ��� �SECOND� FLOPPY�
DRIVE� �.B� 3".�_��� �ONO�d�
���� ������� � ASK�FOR�.ICHAEL

�� .EG�"MIGA�����3OMBO�
$OLOUR�%IGITISER
� &XTERNAL� %RIVE
�
(AMES�_���� 
� &ASY�".04
�
JOYSTICK
� MOUSE
� PLUS� EXTRAS�

8ORTH�_��� �BARGAIN� AT�_��� ��
. INT�CONDITION� READY�TO � RUN� b �
���� �������

"MIGA�������.B� 3".� TWO�DISK�
DRIVES
� ��.B� HARD� DISK
� MONITOR
�
"CTION� 3EPLAY� ***
� &$4�CHIPSET
�
,ICKSTART�� ��� � AND� ���� 30.�
SWITCHER
�8ORKBENCH� � ��� �_��� �
d� ��� � ���� ����

"MIGA���MEG�#OXED�� /AKSHA�
MOUSE
�JOYSTICK
� GOOD�MIX�OF�
ORIGINALS�ONLY�SOFTWARE
� DISC� BOX
�
HARD�COVER�BARGAIN�_��� �
1RO%RAW���/EW
� UNUSED� 	WELL�
MEANING�GIFT
�_ �� �1ETER�(IBB�
#URTON� b ����� � �����

"����"MIGA�	V�� ��
�WITH� �.B��
0RIGINAL� LEAD
� MOUSE� AND�
MANUALS�� &XCELLENT�CONDITION
�
ONLY����MONTHS�OLD�_��� �ONO�1�
$OXON
� ��� 4TATION� 3D
� 4OUTH�
(OSFORTH
� /EWCASTLE�UPON�5YNE�
"������.B�CHIP�V�� ��� �� (71�
)%��� ��.B��.B
� FAST�� "LL�
LEADS
� MANUALS
� MODULATOR�AND�
BOXED�� (AMES� AND� SOFTWARE�
_��� �� d����� � ������ � AFTER�
�PM� ASK�FOR�3ICHARD

$ORTEX�EXTERNAL� 3".�EXPANSION�
	��MEG
�FOR�" ��� �� � 	EXPANDABLE�
TO � ��MEG
��5HROUGH� PORT�
*NCLUDES� BOX
� MANUALS
� POWER�
SUPPLY
� SOFTWARE�� "S� NEW�_���
� � 1AUL� ���� � ������

7IDI�"MIGA�VERSION� ����1"-�AND�
7IDI� $HROME�VERSION� ����1"-

AND�7IDI� 3(#�SP LITTER� INCL�
MANUALS� AND� POWER�PLUG�_�� �f
���� � ������ � ,ENT

"���� �.EG�3".�8#�
� (71�
���. � )%
� EXTERNAL� FLOPPY
�
JOYSTICK�_���S � SOFTWARE�� "LL�
EXCELLENT�CONDITION�WITH� BOXES�
"LL� MANUALS�AND�MANY�BOOKS�
_ ��� �ALL� IN� ONO�f ����� �������

"MIGA� ����1LUS�(71� ���.B�
HARD� DRIVE
� BOUGHT�+ULY�����
�
;OOL� AND� OTHER�GAMES
� %EV1AC�
ASSEMBLER
� LOTS�O F�1%�_��� � NO�
OFFERS
� BUT�WILL� DELIVER�ANYWHERE�
WITHIN� REASON�d� ��� � ���� �����
FROM� ���PM

(71�4ERIES� **���.B� HARD� DRIVE�
WITH� �.� OF�3".�� _��� � PHONE�
$OLIN� .ERCER�O � ���� �������

"�.AX� **�.ACINTOSH� EMULATOR�
WITH� .AC� 30.S�_ ��� �"CTION�
3EPLAY� **�_�� �d����� � ������ �
/ORTHERN� *RELAND

"������$OMBO�WITH� ..6�
����� 
� '16
� ��� �MEG�HARD�
DRIVE
� ��MEGS� ��� BIT� 3".�� �
NEEDS�MONITOR�ALSO� �� MEG�)1�
COMPATIBLE� LASER�_���� �ONO��
$AN� SP LIT�W�)OWARD� ��� � ����
���� � EVES

"MIGA�"����$ARTOON�$LASSICS�
PACK��.B� 	8#� ��� ��
� BOXED�WITH�
SOFTWARE� AND�MANUALS�� 0NLY�ONE�
YEAR�OLD�� #ARGAIN�_��� �� f ����� �
������ � AFTER�����PM

���.B�BOARD�EACH� POP� �.B�_�� �
EACH�� �� )%�CONTROL� WITH� ��.B�
)%�_��� �� 'IT�"�����_���� � � �
��� � ��� � ����

.IRACLE�1IANO�#RAND� NEW
�
INCLUDES� KEYBOARD
� SOFTWARE
�
SUSTAIN� PEDAL
� HEADPHONES
�
MANUALS
� LEAD�� 4UPERB�"MIGA�
'ORMAT�(OLD� PRODUCT�COSTS�_��� �
SELL�_ ��� �MAY�DELIVER�W� #ARRY�
��� ���� � ����

"�������MEG���� MEG�)%�95�
BOARD� EXTRA� ���� FLOPPY�$AMERON�
)ANDY�SCANNER
� -IGHTPEN
� .*%*�
INTERFACE
�81
� %51� S �W 
� GAMES
�
MONITOR
� ALL� MANUALS�_ ��� � f �
��� � ��� ����� �AFTER��PM

"MIGA������8ORKBENCH� ����
WITH�"CTION� 3EPLAY�.KLLL� WITH� ���
GAMES� AND� %ELUXE� 1AINT� **��
$OMPLETE�WITH� MOUSE
� MANUALS�
AND� FU LLY�BOXED�_��� �ONO�b �
6XBRIDGE� ���� � ������

1&340/"-
(AMER�-INK�5HE� PEN�PAL� CLUB�FOR�
ALL�GAMERS
� RUN� BY�GAMERS�� 'REE�
SWAP�SERVICE�� %ONiT �DELAY
�WRITE�
TO �US�TODAY��"LL� YOU� NEED�TO �DO� IS�
SEND� AN� 4"&�TO �$HURCHFIELD
�
8ARE
� )ERTS�4(���0&1�NOW��

$ORDLESS�PHONE�BATTERIES�
REPLACED� hBY�RETURNi �� 1OSTAL�
SERVICE�_�� �d����� � ������ �FOR�
DETAILS

@K�J� FE CP� R � � KF� J< CC� PFLI� LJ<;� ?8I;N8I< � 8E;� JF=KN 8I<� @E��D @>8� /?FGG<I
4ELL� YOUR� EXCESS� HARDWARE� AND� SOFTWARE� WITH� "M IG A � 4 H O P P E R � 3EADER� A� SIGNED� STATEMENT� THA T� ALL� OTHER� COPIES� HAVE� BEEN� DESTROYED�� 1LEASE�
"DVERTS�� +UST� FILL� IN� THE� FORM� AND� SEND� IT� TO � US� ALONG� WITH� A� CHEQUE� ADVISE� US� IF�YOU� ARE� OFFERED� PIRATE� OR�COPIED� SOFTWARE� BY�ADVERTISERS�� "LL�
	MADE� PAYABLE� TO� 'UTURE� 1UBLISHING
� OR� POSTAL� ORDER� FOR� _��� #UT� #&� ADS� ARE� ACCEPTED� IN� GOOD� FA ITH�� 5HE� EDITOR� RESERVES� THE� RIGHT� TO� REFUSE�
8"3/&%�� 5HIS� MAGAZINE� IS� NOT� A� FORUM� FOR� SELLING� PIRATE� SOFTWARE� OR� OR� AMEND� ADS�� 8E� ACCEPT� NO� RESPONSIBILITY� FOR� TYPOGRAPHICAL� ERRORS� OR�
OTHER� ILLEGAL�GOODS�� 4OFTWARE�MUST� INCLUDE� ALL� ISSUE�DISKS
� MANUALS� AND� LOSSES� ARISING�FROM� THE� USE� OF�TH IS � SERVICE�

5RADE�ADS�WILL� NOT�BE�ACCEPTED
� INCLUDING�ANYONE�ADVERTISING�THE�SALE�OF�1%�SOFTWARE�

/AME����������������������������������������������������������������������������������������������������������������������������������������������� 
SSUE���
"DDRESS�	NOT�FOR�PUBLICATION
������������������������������������������������������������������������������������������������������������

1OSTCODE���������������������������������������������������������������������������������������������������������������������������������������������
%ATE����������������������������������������������������������������������������������������������������������������������������������������������������
5EL�������������������������������������������������������������������������������������������������������������������������������������������������������
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GH�� $HRISTMAS� COMES� BUT�
ONCE� A�YEAR�AND� HOW�GLAD�
*� AM� THAT� I T hS� ALL� OVER��
)AVING�DOWNED�MORE�

WINE
� TURKEY�AND�$HRISTMAS� PUDDING�
THAN� IS�GENERALLY� REGARDED�AS� SAFE
�
THE�OLD� STOMACH� IS� BULGING�AND� MY�
HEAD�STILL� HASNhT �STOPPED� SPINNING��
#UT� DESPITE� ALL� THIS� OVER�INDUIGENCE�
	PERHAPS� BETTER� KNOWN� AS�
gGLUTTONYh

� MY�"MIGA� HASN�T� BEEN�
IGNORED�� &VEN� ON�$HRISTMAS� DAY
�
�%'+�(DA�WAS� UP�AND� RUNNING�� 4O
�
LE ThS� PUT��%'+��5F;A@ �STRAIGHT� INTO�
TOP�GEAR� 	W ITHOUT� BREAKING�THE�
SPEED� LIM IT
� OF�COURSE�
� AND�MOVE�
SMOOTHLY� INTO�THE�/EW�:EAR�

���� � REALLY�SHOULD� PROVE� TO � BE� A�
WONDERFU L� YEAR�FO R��')-
�8ITH��')-�
*HE�RID ING�HIGH� IN�
THE � POPULARITY�
STAKES
� MORE� AND�
MORE�"MIGA�
CONVERTS� ARE� SURE�TO �
EN TER�THE � FO LD �� 5HIS�
YEAR�WE� CAN� ALSO�
LOOK�FORWARD� TO�
SOME� EXTREMELY�
EXCITING� NEW
RE LEASES� FO R��')-� Z� �� ��������
PROGRAMMERS�� /OW�
TH A T�THE �"MIGA� � ��� � AND� � �FO R�THE�
POSERS� AMONGST�YOU� � � THE �"MIGA�
� � �� � HAVE� DELIVERED� THE � NEW� i""j�
CHIP� SE T�TO � THE �"MIGA� COMMUNITY
� IT �S �
ONLY� A� M A TTE R�O F�TIM E � BEFORE� A� NEW�
VERSION� O F��')-�*HE�ARRIVES� THA T�
BOASTS� FU LL� SUPPORT� FO R�THOSE�
WONDROUS� NEW�SCREEN� MODES�� "S�
EXCLUSIVELY� REPORTED� IN� LAS T�M ON TH �S �
�')-�� 9 J?ED �� �')-�PROGRAMMER�
'RANCOIS� - IONET� IS� A LSO� HARD� A T�WORK�
ON� THE� NEW� RELEASE�

��������������������
���������
����
���������������
�����	
��

'EBRUARY�SHOULD� A LSO� SEE� THE�
RE LEASE� O F�THE � NEW��')-�*HE�
�ECF?B;H��A�VERY�SEXY� PIECE� O F�
SOFTWARE� TH A T� *jM� PERSONALLY� LOOKING�
FORWARD� TO �� 'LAVING�ALREADY�CODED�
LOADS� O F�PROGRAMS� THA T�TAKE�
ADVANTAGE� O F��')-�*HE �I�EXTRA�
FA C ILITIE S 
� I T j LL� BE� NICE� TO � BE� ABLE�TO �
RUN� THOSE � PROGRAMS�W ITHOU T�HAVING�TO�
LOAD��')-�*HE�EVERY�TIM E�� %ONjT �
HOLD� YOUR�BREATH� FO R�THE � COMPILER�
THOUGH� � �MY�GUESS� IS�TH A T� I T j LL�
PROBABLY�TAKE � A� LITTLE � LONGER�TO � ARRIVE�
THAN� &UROPRESS� IS� ACTUALLY� LE TTING �ON��
-E TjS� HOPE� TH A T� *jM� PROVED�WRONG�

40-*%�"%7"/$&4
"LTHOUGH� &UROPRESS�W ON jT � SPILL� THE�
BEANS
� *jM� QU ITE � SURE� TH A T�W E �LL� A LSO�

SEE� A� NEW�VERSION�
O F��')-����TOO�� "S�
BEMUSED��')-�*HE�
PROGRAMMERS�WILL�
ALREADY� KNOW
�
7OODOOjS� EXCE LLENT�
�%� EXTENSION�
DOESN jT � QU ITE �WORK�
UNDER��')-�*HE
�
&UROPRESS� 	BEING

���������������������������� � THE� CARING�SHARING
COMPANY� IT� IS
� IS�

SURE� TO � DO� THE � DECENT�TH ING �AND�
UPGRADE��')-����IN� DOUBLE� QUICK�
TIM E �� *T�WOULD� CERTA IN LY� BE� A�GREAT�
SHAME� IF�TH IS � DOESN �T� HAPPEN� � � *� S TILL�
TH IN K �TH A T��')-����IS� ONE� O F�THE�
M OS T�UNDERRATED� "MIGA� PACKAGES�
EVER� RE LEASED�

%ON �T� BE� SURPRISED� E ITHER� IF �YOU�
SEE��')-�EVENTUA LLY�ENDING� UP� IN� A�
$OMMODORE� BUNDLE�� *�VE� BEEN� SAYING�
IT� FO R�M ONTHS� NOW�AND� *� S TILL� TH INK�
TH A T�$OMMODORE�W ILL� SEE� THE � LIGHT

(".&4�130(3"..*/(
Q � Q � � / � ' - . + � �  � & � , � � �

8 EhVE�COVERED�QUITE� A�FEW �DIFFERENT�
TYPES�OF�GAMES� IN� THE��%'+��5F;A@ �
SECTION� OVER�THE� LAST�FEW�MONTHS��
)AVING�ALREADY�DISCUSSED�SHOOT� �EM �
UPS
� MAZE�GAMES�AND��G@97A@�
%3EF7D �CLONES
�WE�MOVE�ON� THIS�
MONTH� TO�TH A T�OLD� FAITHFUL
� THE�
ADVENTURE�GAME��"DVENTURE�GAMES�
HAVE� BEEN�VERY� POPULAR�FOR�MORE�
YEARS�THAN� *� DARE�TO�MENTION
� THANKS�
MAINLY�TO� PIONEERS�SUCH� AS� *NFOCOM �
AND� .AGNETIC�4CROLLS�� 4EVERAL�
ADVENTURE�GAME� CONSTRUCTION� KITS�
APPEARED� ON� THE� ��BIT�MACHINES� A�
COUPLE�OF�YEARS� BACK
� BUT� THEY� FAILED�
TO�MATERIALISE�ON� THE�"MIGA� DESPITE�
A� QUICK�FORAY� INTO� THE�45�MARKET�

5HE� NEAREST�TH A T�"MIGA� USERS�
HAVE� TO � PROGRAMS� SUCH� AS� *NCENTIVE jS�
!H7F>?9��:L;DJKH;�� H;7JEH��!����AND�
2 U ILL4O FTjS� *HE<;II?ED7 B��:L;DJKH;

PA RSER�S �JOB � IS�TO � IN TE RPRE T�THE�
COMMANDS� TH A T�THE � PLAYER�EN TERS� AT�
THE � i8HAT� NOW j� PROMPT�AND� THEN� ACT�
ACCORDINGLY�� /OW
�COM PUTE RS�CAN jT �
UNDERSTAND� &NGLISH� AS�WE�DO
� SO� I T jS�
THE � PA RSER�S �JOB � TO � BRING�SOME� FORM �
O F� IN TE LLIGENCE� TO �THE �MACHINE��
"LTHOUGH� IT �S � A�FA R�CRY�FROM � TRUE�
A RTIFIC IA L� IN TE LLIGENCE
� THE � PARSER�GIVES�
THE �MACHINE�THE � AB ILITY �TO � ACT�UPON� A�
LIM ITED � RANGE� O F�&NGLISH� SENTENCES�

5HE� PARSER�WORKS� BY�ASSUM ING�
TH A T�EACH� AND� EVERY�SEN TENCE�THA T�
YOU� EN TER�W ILL� HAVE� A� S TR IC T�FORMAT�
*T jS� A� B IT� LIKE� W RITING�A� PROGRAMMING�
LANGUAGE�� �BECAUSE� EVERY�COMMAND�
HAS� ITS �OWN� UNIQUE� FO RM A T�TH A T�THE�
PROGRAMMER� IS� EXPECTED� TO � S TICK �TO ��
5HE� PARSER�A LSO� IMPOSES� TH IS �
LIM ITA TION �� 'OR�EXAMPLE
� IF�THE � PARSER�
WERE� TO � BE� PASSED� A� SENTENCE�
STA RTING �W ITH� THE �WORD� i" TTACK j 
� IT�
KNOWS�TH A T� IT� SHOULD� ALSO� BE� PASSED�
THREE � O THER�PARAMETERS�� �THE � NAME�
O F�THE � OB JECT�OR� PERSON� BEING�
ATTACKED
� THE �WORD� iW ITH j� AND� FINA LLY�
THE � OB JECT�TO � BE� USED� FO R�THE � ATTACK��
)EREjS� A�VALID� EXAMPLE� SENTENCE�

8HAT� NOW �" TTACK�ELF�WITH� SWORD

1H?J;H��*�1��IS�"EGIS j
0?I?ED7HO 
� A� LANGUAGE�
DESIGNED� SPECIFICA LLY �
FO R�ADVENTURE�GAME�
PROGRAMMING�
6NFORTUNATELY� IT� NEVER�
QU ITE � ACHIEVED�W HAT� ITS�
DESIGNERS� HAD� AIMED�
FOR
� MAIN LY�DUE� TO � THE�
RA THER� LONG�WINDED�
APPROACH� IT� TOOK�
TOWARDS� PROGRAMMING�
#UT�FEA R� NOT�� W RITING�
ADVENTURE�GAMES�WITH�
�')-�IS� ACTUALLY�VERY�
STRA IGHTFO RWARD� INDEED�� 8 HATjS� MORE
�
YOU� CAN� EVEN� INCLUDE�GRAPHICS
� SOUND�
E FFEC TS � AND� AN IM ATIONS� 	IF�YOU j RE�
LUCKY�ENOUGH� TO � OWN��')-�*HE��
W ITH IN� YOUR�ADVENTURE� GAMES� � �TRY�
DO ING�TH A T�W ITH� !��5

:OU� TOO�CAN�WRITE�ADVENTURE�GAMES�
� �THIS�ONE�WAS� KNOCKED� UP� IN� A� DAY�

$-"44:�"$5
5HE� HEART�O F�EVERY�ADVENTURE�GAME� IS�
A� ROUTINE� CALLED� A� iPA RSERj �� 5HE

F I � ". *("�4)011&3�_ � *446&���� _ � '&#36"3:� ����



AND�WILL� SNAP� UP�".04�FOR�AN�"MIGA�
BUNDLE�� )ORDES�OF�"MIGA�USERS� HAVE�
BEEN�MOANING�AT�$OMMODORE�SINCE�
THE� LONG�OVERDUE�DEMISE�OF�
"MIGA#"4*$� 	3*1

� SO�$OMMODORE�
WOULD� BE�WELL� ADVISED� TO�PROVIDE� NEW�
USERS�WITH� A� LANGUAGE�THAT�WILL� ALLOW�
THEM�TO�GET�THE�VERY�MOST�FROM�THEIR�
NEW�MACHINE�� "ND�WHAT�BETTER�A�
LANGUAGE�THAN�".04� �.ARK�MY�
WORDS
� IT�WILL� HAPPEN�

0F�COURSE�THE�MOST�EXCITING�
ASPECT�OF������HAS�TO�BE�THE�TWELVE�
ISSUES�OF�".04�"CTION�THAT�AWAIT�YOU�
OVER�THE�COMING�MONTHS� 	ONE�OF�
WHICH�YOUiRE� READING�NOW
�� *F�YOU�
WANT�TO� KNOW�WHAT�S� HOT
�WHAT�S�
WHITE�HOT�AND�WHAT�S� NOT�SO�HOT�	TRY�
SAYING�THAT�AFTER�A�FEW�BEERS�

� THEN�
STICK�WITH� US�

505"--:�3"%�
*F�4ANTA� DROPPED� A�COPY�OF�".04�1RO�
IN�YOUR�STOCKING
� THEN� NO�DOUBT�YOU�LL�
BE�THIRSTY�FOR�AS�MUCH�".04�
KNOWLEDGE�AS�YOUR�BRAIN�CAN�ABSORB��
0NE�OF�THE� BEST�SOURCES�OF�".04��
RELATED� NEWS
� FEATURES
� PROGRAMMING�
TIPS�AND� PROGRAMS�	APART�FROM�".04�
"CTION
� OF�COURSE
� IS� -EN�5UCKERiS�
5OTALLY�".04
� THE� LATEST� ISSUE�OF�
WHICH� IS� NOW�OUT�AND�ABOUT�� *SSUE� ��
OFFERS�THE� SAME�MIX�OF�".04�SOURCE�
CODE
�TUTORIALS� AND�OTHER�BITS�AND�
PIECES
� ALL� OF�WHICH� ARE�WRITTEN� BY�
SOME�OF�THE�MOST�KNOWLEDGEABLE�
CHAPS�AND�CHAPESSES� IN� THE�".04�
WORLD�� 5HE� LATEST� ISSUE�ALSO�HAS�
SOURCE�CODE�FOR�A�COMPLETE�MAZE�
GAME
� BASED�AROUND�MY�ARTICLE� IN�
*SSUE����OF�"MIGA�4HOPPER�� *F�YOU�RE�
STILL� A� LITTLE� PUZZLED�ABOUT�THE� RATHER�
TECHIE�SUBJECTS�THAT�WE�COVERED� IN

5HE� PARSER�WOULD� START�BY�BREAKING�
THE� SENTENCE�DOWN� INTO�A�SERIES�OF�
SINGLE�WORDS� HELD�WITHIN� A�
DIMENSIONAL� ARRAY�� *N� THIS�CASE
� THE�
ARRAY�WOULD�CONTAIN� FOUR�WORDS��
ATTACK
� ELF
�WITH
� SWORD��0NCE�THE�
SENTENCE�HAD� BEEN�BROKEN�DOWN� INTO�
THESE�CONSTITUENTS
� THE� PARSER�WOULD�
THEN�CHECK�THE�FIRST�WORD� IN� THE�
SENTENCE�TO�SEE�WHAT�THE� PLAYER�IS�
TRYING�TO�DO�

*N�AN�AVERAGE�ADVENTURE�GAME
�
THERE�MIGHT�BE�AS�MANY�AS�FIFTY�OR�
MORE�COMMANDS
� BUT�YOU�COULD�
PROBABLY�GET�BY�WITH� A�FAIRLY�MINIMAL�
SELECTION�TO� START�OFF�WITH�� �GO
�
EXAMINE
� ATTACK
�GET
� DROP
� USE�AND�
OTHER�SUCH�ESSENTIALS�

5HE�PARSER�WOULD�THEN�CHECK�THE�
FIRST�WORD�WITHIN�THE�DIMENSIONAL�
ARRAY�AGAINST�THE� LIST�OF�COMMANDS�
SUPPORTED� BY�THE�PARSER�� *F�IT�FAILED�TO�
FIND� A�COMMAND� THAT�MATCHED� THE�
FIRST�WORD�THE�USER�ENTERED
� A�
MESSAGE� READING�SOMETHING� LIKE� h:OU�
WHAT i� OR�� �FOR�THE�CULTURED� AMONG�US
� � h *� DO�NOT�UNDERSTANDi�WOULD� BE�
DISPLAYED�AND�THE� PARSER�WOULD�
RETURN� TO�STAGE�ONE�WITH�THE�USUAL�
h8HAT�NOW i� PROMPT�

3&$0(/*4&�5)&�&9&3$*4&
)OWEVER
�ONCE� IT�HAD� RECOGNISED� THE�
FIRST�WORD
� THE�PARSER�WOULD� THEN�
JUMP�TO�A� ROUTINE�DEDICATED� TO�
HANDLING�THAT�PARTICULAR�COMMAND�� *N�
THE�CASE�OF�THE�EXAMPLE�ABOVE
� YOUiD�
HAVE�A�PROCEDURE�THAT�HANDLED� THE�
�"TTACK�� COMMAND��5HE�NEXT�STAGE�
WOULD� BE�TO�CHECK�THE�SECOND�WORD�
IN� THE�DIMENSIONAL� ARRAY�AGAINST�A� LIST�
OF�CHARACTERS
�WHICH�WOULD� INCLUDE� ALL�
THE�VARIOUS� PEOPLE�AND�MONSTERS�
DEPICTED� IN� THE�ADVENTURE�

5HIS� ARRAY�WOULD� CONTAIN� TWO� SETS�
OF�INFORMATION�� �THE�NAME�OF�THE�
CHARACTER�AND� ITS� LOCATION�WITHIN� THE�
GAME�� *F�THE�PARSER�MANAGED�TO�FIND�
A�CHARACTER�THAT�MATCHED�THE�
DESCRIPTION�GIVEN�BY�THE�USER
� IT�
WOULD� THEN�CHECK�TO�SEE�WHETHER�THAT�
CHARACTER�WAS� IN� THE�SAME� LOCATION�
AS�THE� PLAYER�� *F�IT�WASNiT
� THEN� THE�
PARSER�WOULD�DISPLAY�A�MESSAGE�THAT�
INFORMS�THE� PLAYER�THAT�THE�CHARACTER�
THEYiVE�JUST�TRIED� TO� ATTACK� ISNiT� IN�THE�
CURRENT� LOCATION�

0NCE�THE�PARSER�HAS�MANAGED�TO�
RECOGNISE�AND� ACCEPT�THE�CHARACTER�
THAT�S� BEING�ATTACKED
� IT�WOULD�THEN�
SKIP�TO�THE�FOURTH�WORD�TO� SEE�WHAT

THE�PLAYER� IS� TRYING�TO�ATTACK�THE�
CHARACTER�WITH� 	YOU�CAN�USUALLY�TAKE�
IT�FOR�GRANTED� THAT�THE�THIRD�WORD� IS�
hWITH�
��5HE�OBJECT�WOULD�THEN�BE�
COMPARED� AGAINST� A� LIST�OF�OBJECTS�
HELD�BY�THE�PLAYER�	THE�PLAYER�S�
INVENTORY
�� *F�THE�PLAYER�DOESN�T� HAVE�
THAT�OBJECT
� THEN� AN�ERROR�MESSAGE�
WOULD�BE�PRODUCED�� *F�THE� PLAYER�DOES�
HAVE�THAT�OBJECT
� THEN� FIERCE�COMBAT�
WOULD�COMMENCE�

6/50�5)&�#3&"$)
5HE�COMBAT�ROUTINE�USED� BY�AN�
ADVENTURE�GAME�DOESN�T�HAVE� TO�BE�
PARTICULARLY�COMPLICATED�� "LL�YOU� NEED�
FOR�THIS� PROCEDURE�ARE� THREE�SETS�OF�
VARIABLES�THAT�DETERMINE�THE�ABILITIES�
OF�THE� PLAYER�AND� THE�CHARACTER�WHICH�
THE�PLAYER� IS�TRYING�TO�ATTACK��5HESE�
ABILITIES�COULD� BE�HIT�POINTS� 	THE�
NUMBER�OF�LIVES�THE�PLAYER�OR�
CHARACTER�HAS� BEFORE�THEY�KICK�THE�
PROVERBIAL� BUCKET
�� STRENGTH� 	HOW�
MUCH�DAMAGE�THE�PLAYER�OR�CHARACTER�
WILL� INFLICT� IF�THEY�MANAGE�TO� HIT�THEIR�
OPPONENT�SUCCESSFULLY
�� AND� AN�AGILITY�
RATING�	HOW�QUICKLY�THE�PLAYER�OR�
CHARACTER�CAN�MOVE�OUT�OF�THE�WAY�OF�
INCOMING�BLOWS
�

$OMBAT�WOULD�START�BY�
CALCULATING�THE�PROBABILITY�OF�THE�
PLAYER�OR�CHARACTER�MANAGING�TO�HIT�
THEIR�OPPONENT�� -ET�S�PRESUME
� FOR�
THE�SAKE�OF�EXAMPLE
� THAT�THE�PLAYER�
HAS�A��� IN� ���CHANCE�OF�LANDING�A�
SUCCESSFUL�BLOW��:OU�WOULD�THEN�
START�BY�GENERATING�A� RANDOM�NUMBER�
BETWEEN� ��AND� ���� *F�THE� RESULT�WAS�
HIGHER�THAN��
� THEN�THE� PLAYER�S�
ATTACK�WAS�UNSUCCESSFUL�� #UT� IF� IT�
WAS���OR� LESS
� THE�COMBAT�ROUTINE�
WOULD� THEN�DEDUCT�THE�PLAYER�S�
STRENGTH� RATING�FROM� THE�NUMBER�OF�HIT�
POINTS� THAT�THEIR�FOE�HAS�� *F�THE�
CHARACTER�BEING�ATTACKED�HAS�A� HIT�
POINT� RATING�OF���OR� LESS
� THEN� THEY�
ARE�DEAD�� *F�THEY�STILL� HAVE�HIT�POINTS�
THOUGH
�YOU�COULD� THEN�PERFORM�THE�
SAME�OPERATION� IN� REVERSE�� �THE�
CHARACTER�ATTACKING�THE� PLAYER�

0NCE�BOTH�THE� PLAYER�AND�THE�
CHARACTER�HAVE�ATTACKED�EACH�OTHER�
ONCE
� COMBAT�WOULD� CEASE�UNTIL� THE�
PLAYER�DECIDED� TO�ATTACK�THE�
CHARACTER�AGAIN�� *F�YOU�WERE�FEELING�
REALLY�ADVENTUROUS
�YOU� COULD�EXTEND�
THE�COMBAT� ROUTINE� SO�THAT� IT�TAKES�
SOME�FORM�OF�BRAVERY�RATING� INTO�
CONSIDERATION� � �IF�THE�CHARACTER�WAS�A

��� *NFINITE�#OBS��2UITE�A�FEW�READERS�
HAVE� NOTICED�THAT�".04�CAN�SLOW�
CONSIDERABLY�WHEN�MORE�THAN�A�
COUPLE� OF�BOBS�ARE�MOVED� AROUND� THE�
SCREEN��".04�%EMO�PROGRAMMERS�
HAVE�MANAGED� TO�BEAT�THIS�THOUGH
�
SO� *�D� LIKE� TO� SEE�A� PROCEDURE�THAT�
DEMONSTRATES� HOW�TO�MOVE� LOTS�OF�
BOBS�AROUND�THE� SCREEN� 	AT� LEAST�
���
�SMOOTHLY�AND�AT�HIGH� SPEED�

THAT� ISSUE
�THEN� THE�SOURCE�CODE� IN�
5OTALLY�".04� ��WILL� HOPEFULLY�MAKE�
THINGS�A� LITTLE�CLEARER�

5OTALLY�".04�IS� AVAILABLE�FROM�
THE�5UCKER�PARTNERS� 	ALIAS�-EN� AND�
"NNE
�WHO�CAN� BE�CONTACTED� AT���
1ENMYNYDD�3OAD
� 1ENLAN
� 4WANSEA
�
8EST�(LAMORGAN�4"�� �&)�

�����WILL� BE�A� BIG�YEAR�FOR�".04�
AND�THE�"MIGA�� �LOOK�OUT�FOR�A� NEW�
VERSION�OF�".04�1RO�THAT�SUPPORTS�
THE�""�CHIP�SET

(0*/(�6/%&3(306/%
8ITH�THE�THREATENED�CLOSURES�OF�
MANY�OF�#RITAINiS�COAL�MINES�HITTING�
THE�MINING� INDUSTRY
� FOUR�MINERS� IN�
4OUTH�8ALES� HAVE�OPENED� UP�THEIR�
OWN�COLLIERY�USING�THE� REDUNDANCY�
PAY�AWARDED�TO�THEM� BY�#RITISH�$OAL�
*N� AN�ATTEMPT�TO� KEEP�COSTS�DOWN
�
THEYiVE�ABANDONED�MODERN�
TECHNOLOGY� IN� FAVOUR�OF�A� PIT�PONY�
CALLED� h"MOSi� THAT� IS� USED� TO�BRING

THE�COAL� TO�THE� SURFACE��8ELL
� ALL� THIS�
JUST�GOES�TO� PROVE�THAT�".04�CAN�BE�
USED�FOR�ANYTHING�

:063�1"(&�/&&%4�:06
4O�YOU� LOT�OUT�THERE� IN�"MIGA�LAND�
THINK�YOU�RE� PRETTY�SMART�HUH �8ELL
�
NOWiS�YOUR�CHANCE�TO� PROVE� IT�� &VERY�

MONTH� *iLL� BE�
RUNNING�A� LITTLE�
COMPETITION�WITHIN�
THESE�PAGES�THAT�
WILL�GIVE�YOU� THE�
CHANCE�TO� PROVE�
JUST�WHAT�TALENTED�
PROGRAMMERS�YOU�
REALLY�ARE��5HERE�
ARE� NO�PRIZES�
INVOLVED
� BUT�AT�
LEAST�YOUi LL� HAVE�
THE� SATISFACTION� OF�
SEEING�YOUR�CODE�
AND�� �EVEN�BETTER
� � YOUR�NAME�
FEATURED�WITHIN�
THESE�PAGES�� +UST�
THINK��MASSIVE�
PRESTIGE�AND�

PROGRAMMING�FAME�COULD� BE�YOURS�
5HE�BASIC� IDEA� IS�TO� PICK�ONE�OF�

THE�TWO�PROGRAMMING�PROJECTS�
DETAILED�BELOW�AND� THEN�CODE� AN�
".04�PROCEDURE�THAT�WILL� DO�THE�JOB�
	IT�MUST�BE�A�PROCEDURE� SO�THAT�
READERS�CAN�EASILY� INCORPORATE� IT� INTO�
THEIR�OWN� PROGRAMS
�� %ONiT�FORGET�
THAT�YOUR�PROCEDURES�MUST�BE�BOTH�
READABLE�AND� AS�SMALL� AS� POSSIBLE�� �
ANYTHING�MORE�THAN���� LINES�OF�CODE�
IS�WAY�TOO�BIG�� *TiS� NO�GOOD� RELYING�ON�
EXTERNAL� FILES�OR�BANKS�EITHER�� �THE�
CODE�THAT�YOU�WRITE�MUST� RUN�
PERFECTLY�WHEN� TYPED� IN� STRAIGHT�FROM

THE�MAGAZINE�� 	)OWEVER
� *�WILL� ALLOW�
CALLS�TO� BANK�OR�PICTURE�FILES�ON�THE�
".04�DISKS�


0NCE�YOU�RE�TOTALLY�HAPPY�WITH�
THE� RESULTS
� POP�THEM�ON�A�DISK�TO��
+ASON� )OLBORN
�"MIGA�4HOPPER
� ���
.ONMOUTH�4TREET
� #ATH� #"���#8��
)EREiS�THIS�MONTH�S� PROCEDURES�FOR�
YOU�TO�CHOOSE�FROM�

���4TAR�'IELD��5HE�4TAR�'IELD�
PROCEDURE�MUST�BE�VERY�SMOOTH
� USE�
HARDWARE�SPRITES� 	SO�THAT�BOBS�CAN�
BE�PASTED�OVER�THE�TOP�OF�THE� STAR�
FIELD

� SHOULD� RUN�ON�ANY�SCREEN� 	SO�
DONiT�OPEN� UP�THE� SCREEN�FROM�WITHIN

�=2CC:F6�@B6CD:86�
2>5�@B?8B2==:>8�

72=6�4?E<5�
36�I?EBC��

THE�PROCEDURE
� AND� SHOULD� HAVE�STARS�
SCROLLING�BY�	FROM� RIGHT�TO� LEFT
� AT�
DIFFERENT�SPEEDS
�GIVING�A�SORT�OF�
hPARALLAX�� EFFECT�

".*("�4)011&3�m �*446&� ��� m �'&#36"3:� ����



�&(,

"3EA@� A>4AD@��AGD�D7E;67@F�
�%'+�6A5FAD��:35=E�:;E�I 3K �
F:DAG9:�KAGD��%'+�BDA4>7?E�;@�
F:7�>3D97EF��@EI7DE�E75F;A@�7H7D�

#"$,�0/�53"$,
*� AM� PRESENTLY�WRITING�A� SHOOT� hEM �
UP�GAME� IN��%'+ �BUT� * hM� HAVING�
SOME�DIFFICULTY�WITH� THE�SOUND�� *�
WANT�TO� BE� ABLE� TO� HAVE�SOUND�
EFFECTS� AND� MUSIC� PLAYING�
SIMULTANEOUSLY� BY�SPLITTING�THE� FOUR�
CHANNELS� � �CHANNELS�� 
� �AND�� � FOR�
MUSIC� AND�CHANNEL� � � FOR�THE�SOUND�
EFFECTS�� *� HAVE� ALREADY�WRITTEN� A�
SELECTION� OF�TUNES� USING�(DA,D35=7D�
� 
� �USING�JUST�THE� FIRST� THREE �
CHANNELS�� )OWEVER
� WHEN� *� ATTEMPT�
TO � LOAD� UP�THE�TUNE� INTO��%'+ �AND�
THEN� PLAY�A� SOUND�SAMPLE� AS�WELL
�
ALL� *� GET� IS� DISTORTION� AND�CRACKLES��
)ERE�S�MY�CODE�

4P?AI�,M?B��-MB�'PMMTW3MLE�
��
4P?AI�0J?W���
6MGAC�������
7?GR����� "MMK

&VEN�WHEN� USING��?AE�(DA�	WHICH

"NYONE� FEEL� UP�TO �THE�JOB�OF�WRITING�A�
ROUTINE� THAT�WILL� ALLOW��%'+ �TO� READ�
DATA� FROM� A� SOUND�SAMPLER 

IS� BRILLIANT

� THE�SAME�THING�HAPPENS�
EVERY�TIME�� %O� *� NEED� A� NEW�4OUND�
5RACKER�PROGRAM � *S��%'+ �ACTUALLY �
CAPABLE�OF�PLAYING�BOTH� MUSIC� AND�
SOUND� EFFECTS�SIMULTANEOUSLY � *�
UNDERSTAND� THAT� THERE�ARE�ALSO

SEVERAL� ��CHANNEL� 4OUND�5RACKERS�
AVAILABLE� 	'5F3%���� FOR�EXAMPLE
��
8ILL� *� BE� ABLE� TO�GE T�THE� ��CHANNEL�
MODULES�FROM� THESE� PROGRAMS� TO�
WORK�WITH��%'+�(DA 

%AVID�4HATTU �
$HISWICK
� -ONDON

5HEREjS� A� S IM P LE � EXP LANATION� FO R�THE �
PROBLEM � THA T�YOU �RE � HAVING
� %AVID��
�')-�*HE� 	AND� INDEED��')-�VERSION�
� ��� 
� PROVIDES� TWO� METHODS� OF�
INCORPORATING� SOUND� TRA CKS � INTO� YOUR�
PROGRAMS�� THE � OLD� AND� FA ITH FU L�.64*$ �
AND� THE � NEW�53"$,�COMMANDS
�
BOTH� O F�WHICH� ARE� DESIGNED� TO � PLAY�
�TRACKE R�MODULES�� 6NFORTUNATELY
� THE �

STANDARD�.64*$ �
COMMAND� DOESN jT �
SUPPORT�4OUND� 5RACKER�
.ODULE� FO RM A T� 	THE�
INDUSTRY�STANDARD� FOR�
MODULES

� SO�
&UROPRESS� ENHANCED�
THE� SOUND� SYSTEM � BY�
INCLUD ING�D IREC T� SUPPORT�
FO R�4OUND� 5RACKER� 	AND�
HENCE�*HEJH79A;H��
MODULES�VIA� THE�
53"$,�COMMANDS�
5HE�53"$,�COMMANDS�
ARE�VERY�EASY�TO � USE
�
BU T�THEY� HAVE� ONE�

MAJOR� LIM ITA TION � � �THEY�TAKE � OVER�THE �
"M IGAjS� SOUND� HARDWARE�� :OU� CANNOT�
THEREFO RE� PLAY�SOUND� SAM PLES� AND� A�
MODULE� S IM U LTANEOUSLY� IF �YOU� DECIDE�
TO � PLAY�THE � MODULE� USING�THE�53"$,�
1-":�COMMAND�

8HAT�YOU� NEED� TO � DO� IS� TO�
CONVERT�YOUR�MODULES� TO ��')-�.USIC�
#ANK�FO RM A T�USING�THE � U TILITY �ON� YOUR

�')-� PROGRAM� D ISK �AND� THEN� PLAY� IT�
USING�THE �.64*$� COMMAND�� :OU�WILL�
THEN� BE� ABLE� TO � PLAY�A� MUSIC� SCORE�
AND� SOUND� SAMPLES� S IMULTANEOUSLY�

6NFORTUNATELY
� THE� CURRENT�
RE LEASES� O F�BOTH��')-�AND��')-�
*HE�DO� NOT� SUPPORT���CHANNEL� 4OUND�
5RACKS� AND� IT� IS� UN LIKE LY�TH A T�THEY�WILL�
UN LESS� A� TH IRD�PARTY�DEVELOPER�BRINGS�
OU T�AN� EXTENSION�� 1LAYING���CHANNEL�
MODULES� IS� A� BIG�DRAIN� ON� PROCESSOR�
TIM E 
� SO� IT�WOULD� BE�VIRTUALLY�
IM POSSIB LE � TO � PLAY�A� MODULE� O F�TH IS �
TYPE� AND� KEEP�YOUR�GAME� OR�DEMO�
RUNNING�AT� FU LL� SPEED�� +UST�WATCH� THE �
DECREASE� IN� SPEED�WHEN� )9J7'���
*HE�SW ITCHES�TO ���CHANNELS�

'3&",:
�."/
*� WANT�TO�WRITE�A� g4OUND� 5O� -IGHTh�
ROUTINE� IN��%'+
� * hVE�WRITTEN� THE�
CODE� TO�DISPLAY�THE� 5IGHTS�
� BUT� *�
CANhT �GET��%'+ �TO� READ� THE�SOUND�
FROM� A�SAMPLER�CONNECTED�VIA� THE�
PARALLEL� PORT�� *� AM�USING�A� ,D;>A9;5�
+F7D7A�+3?B>7D�% = ��


CONTINUED�ON�PAGE���

)&-1�� *� /&&%�"�)0-#03/
&VERY�MONTH� OUR�VERY�OWN��%'+ �
GENIUS� �I:A�� ?7� �� �"3EA@��
ANSWERS� YOUR���804�RELATED�
PROBLEMATIC�PROSE�WITHIN� THESE �
VERY�PAGES�� *F�THERE hS�AN� ASPECT�
OF��%'+ �THA T� IS�TROUBLING�YOU
�
THEN�SEND�YOUR� LETTERS�TO �+ASON�
)OLBORN
��?;93�+:ABB7D�� 'UTURE�
1UBLISHING�-TD
� �� �.ONMOUTH�
4TREET
� #ATH
� "VON� #"���#8�

SIMPLY� BY� INTERROGATING�THE� ATTRIBUTES� ASSOCIATED�WITH� EACH� LOCATION�� 5HE�
LOCATION� NUMBER�COULD� ALSO� BE� USED� AS� AN� INDEX� NUMBER�FOR�EXTRACTING�THE�
LOCATION� TE X T�FROM�A� RANDOM� ACCESS� FILE� HELD� ON� DISK

TO TA L� COWARD
� YOU� COULD� GIVE� IT�THE�
OPTION� O F� RUNNING�AWAY�FROM � THE�
PLAYER�� )OWEVER
� *F� IT�WERE� A� BRAVE�
WARRIOR
� IT�WOULD� CHARGE� IN� W ITH� AXES�
FLA ILING �� *N� TH IS � CASE
� THE � M IGHTY

COM BAT�WOULD� NOT�CEASE� UNTIL� E ITHER�
THE � PLAYER�OR�THE �CHARACTE R�WERE�
DEAD
� IRRESPECTIVE� O F�WHETHER�THE�
PLAYER� HAD� CHOSEN� TO � ENGAGE� IN�
BA TTLE � OR�NOT�

0/�-0$"5*0/
5AKING�A� FEW � STEPS� BACKWARDS
� LE TjS�
TAKE � A� LOOK�A T� HOW� THE� ADVENTURE�
GAME� LOCA TIONS� ARE� S TORED� AND� HOW�
MOVEMENT�AROUND� THOSE� LOCATIONS� IS�
HANDLED�� 5HE� BES T�WAY�TO � STORE�THEM �
IS� TO � HAVE� A� D IMENSIONAL� ARRAY�TH A T�
ACTS� AS� AN� INDEX�FO R�A� RANDOM�
ACCESS�FILE � CON TA IN ING �THE � DESCRIPTIVE�
TE X T�FO R�THE � LOCATIONS�� &ACH�ENTRY�
W ITH IN �THE �D IM ENSIONA L� ARRAY�WOULD�
CON TA IN � IN FO RMATION� ON� A� SINGLE�
LOCATION�W ITH IN � THE �GAME�� *N� TURN
�
EACH� LOCATION�WOULD� CON TA IN � SIX�
D IFFE REN T�A TTRIBU TES � ASSOCIA TED�W ITH�
IT
� ONE� FO R�EACH� D IRECTION� O F�
MOVEMENT� 	NORTH
� SOU TH
� EAST
� WEST
�
UP� AND� DOWN
�� &ACH� O F�THESE�
A TTRIBU TES �WOULD� CON TA IN � A� NUMBER�
REPRESENTING�THE � LOCATION� TH A T�THE�
PLAYER�W ILL� MOVE� TO � IF�A� PARTICU LAR�
D IRECTION� IS� SE LECTED�

4AY
� FO R�EXAMPLE
� YOU�WERE� IN�
LOCATION� �� � AND�YOU�WANTED� TO �MOVE�
EAST�� 5HE� PROGRAM�WOULD� S TA RT� BY�
CHECKING�THE � A TTRIBU TE � FO R�THE� CURRENT�
LOCATION� TH A T�CON TA INED� THE � NUMBER�
O F�THE� LOCATION� FO R�AN� EASTWARD�
MOVEMENT�� *F� IT�CON TA INED� ANYTHING�
O THER�THAN� � � � 	WHICH� WOULD� DENOTE�
TH A T�MOVEMENT�WAS� NOT� POSSIB LE� IN

TH A T�DIRECTION

� THEN� TH IS �VALUE� WOULD�
BECOME� THE � NEW�CURRENT� LOCATION
� THE�
TEX T� FO R�TH A T� LOCATION�WOULD� BE� PULLED�
IN� FROM � THE� RANDOM� ACCESS� FILE � AND�
THE �WHOLE� PROCESS�WOULD� S TA RT� AGAIN�

4&5�1"34&3�50�456/
"NYWAY
� ENOUGH� O F�THE� THEORY�� � LE T jS�
GE T�S TUCK � IN TO �SOME�CODE�� 5HE� FIRS T�
ROUTINE�WE� NEED� BEFORE�WE�CAN� S TA RT�
COD ING�THE � PARSER� IS �A� ROUTINE�TH A T�
ANALYSES�THE �TE X T�ENTERED� BY�THE � USER�
AND� THEN� SP LITS � IT� UP� IN TO � INDIVIDUAL�
WORDS�� .ANY�PROGRAMM ING� LANGUAGES�
O FFE R�SUCH� A�FA C ILITY �AS� STANDARD
� BUT�
NOT��')-
�8E� M UST�THEREFO RE� CODE�
OUR�OWN�� 5HE� ROUTINE�WHICH�YOU j LL� FIND �
ON� THE � FO LLOW ING�PAGE� IS� CALLED�
4$"/'�AND� IS� ACTUALLY�ONE� *� WROTE�
YEARS� AGO� FO R�JU S T � TH IS � TASK �� * T jS�VERY�
HEAVILY�GEARED� TOWARDS� ADVENTURE�
GAMES
� SO� I T jS� NOT� REALLY�DESIGNED� AS�
A�GENERAL�PURPOSE� ROUTINE� LIKE� ITS�
NAMESAKE�SCANF2� IN� THE �$� LANGUAGE��
*N� FAC T
� THE �ON LY� REASON�WHY� *� DECIDED�
TO � CALL� IT�4$"/'� IS� BECAUSE
� HAVING�
SPENT�YEARS�WORKING�ON� 6NIX�
SYSTEM S
� $� HAS� BECOME� MY�SECOND�
PROGRAMM ING� LANGUAGE�

CONTINUED�ON�PAGE���
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K<MON�� G<=JPM��3�1�<I?�KJNO���K<>FDIB�
r� 4OME�COMPUTERS� SHOULD�BE� REPAIRED�W ITH IN ����HOURS�O F �BOOKING�IN�
�� -MD>@N� DI>GP?@� APGG� N@MQD>@� >C@>F�� JQ@MC<PG�� NJ<F
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6PGRADE�YOUR�"MIGA�FROM����,�TO��.B�OF�MEMORY�FOR�JUST�_������
41&$*"-�&9$-64*7&�0''&3�

*F�YOU�SUBMIT�YOUR�COMPUTER�TO�OURSELVES�FOR�REPAIR
�ENCLOSING�THIS�
ADVERT�ALONG�WITH�JUST�AN�ADDITIONAL�_�����
�WE�W ILL�SUPPLY�AND�FIT�A����,�

MEMORY�EXPANSION�AT�NO�EXTRA�COST�
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* hVE�MANAGED� TO �OPEN� THE� PORT�
WITH� THE�0PEN�1ORT��
�1"3���
COMMAND�WHICH�WORKS�0,�
)OWEVER
� WHEN� *� READ� FROM�THE� PORT�
USING�A�COMMAND�SUCH� AS� *NPUT�
�� 
4 
� NOTHING�HAPPENS�� )OW�CAN� *�
READ� THE�VALUES�SENT�DOWN� THE�
PARALLEL� PORT� BY�MY�SAMPLER 

4IMON� &ASTOP�
1EMBROKESHIRE
�8ALES

*T� IS� POSSIBLE�TO � RUN� EXTERNAL�
PROGRAMS�SUCH� AS��(3;@F�FROM�WITHIN �
YOUR��%'+ �PROGRAMS

*jM� AFRAID� I T jS� NOT� POSSIB LE � TO � READ�
DATA�FROM � A� SOUND� SAM PLER�VIA��')-�
UN LESS�YOU j RE� PREPARED� TO �GET�
INVOLVED� IN� SOME� PRETTY� HEAVY�
HARDWARE�BASED� PROGRAMMING�� *�M �
PREPARED� TO � BE� PROVED�WRONG�THOUGH
� �SO� IF�ANY�O F�YOU� TA LEN TED � �')-�
PROGRAMMERS� OU T�THE RE � FANCY�W RITING

A� PROCEDURE� TH A T�W ILL� DO� THE �JOB 
� THEN�
* jD� LOVE� TO � SEE� IT�� *�LL� EVEN� SEND� A�
MYSTERY� PRIZE� TO � THE � LUCKY�
PROGRAMMER�TH A T�GE TS�TH E IR�CODE�
PRIN TED� IN� THE � MAGAZINE�

.&/6�."%/&44
*� AM�WRITING�A� MENU� PROGRAM� IN�
COMPILED��%'+ �WHICH� *� WOULD� LIKE�
TO� INSTALL� INTO�THE�STARTUP�SEQUENCE�
OF�MY�HARD� DRIVE
� ENABLING�ME� TO �
SELECT� AND� RUN� ANY�OF�THE� PROGRAMS�

STORED� ON� MY�DRIVE��
5HE� PROGRAM�WORKS�
FINE�FOR�OTHER�
COMPILED��%'+ �
PROGRAMS� BUT�WHEN�
*� A TTEMPT�TO � RUN�
OTHER� PROGRAMS�
��(3;@F�� FOR�
EXAMPLE

� THE �
PROGRAM� CRASHES�� *�
AM� USING�THE �
STANDARD� 3UN�
�1ROGRAM/AME��
COMMAND� TO �
EXECUTE�THE �
RELEVANT� PROGRAMS�

*�WOULD� ALSO� LIKE�
TO � RETURN� BACK�TO�
THE�MENU� ONCE�THE�

SELECTED� PROGRAM� HAS� BEEN� QUITTED��
$AN�YOU� PLEASE� HELP 

.R�.� .ARTIN �
.ORESON
� 4WINDON

5HE�3UN� COMMAND� ISN jT � DESIGNED� TO �
HANDLE� PROGRAMS� OTHER�THAN� THOSE�
PRODUCED� BY��')-
�5ECHNICALLY� IT�
SHOU LDN �T�THE RE FO RE � HANDLE� COMPILED�
�')-�PROGRAMS
� BU T�MY�GUESS� IS�
TH A T�YOU j RE� NOT�COMPILING�THEM � AS

8ORKBENCH� PROGRAMS
� BU T�AS�
COMPILED��')-�CODE�� 5HE�3UN�
COMMAND� IS� USED� S IM PLY�TO � iCHA IN j�
TOGE THE R��')-�PROGRAMS�WHEN�
MEMORY�BECOMES� A� LITTLE � TIGH T�� 8HAT�
YOU� NEED� IS�THE �&XEC� COMMAND�
WHICH� IS� AVAILABLE� IN� VERSION� � �� � � OF�
�')-�AND� �')-�*HE
�'OR�EXAMPLE�
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WOULD� RUN� �*7?DJ�	YOUj LL� HAVE� TO � A LTER�
THE� PATHNAME� IF��*7?DJ�HAS� BEEN�
INSTA LLED� SOMEWHERE� ELSE
�

5O� RUN� YOUR�MENU� IN� THE�
BACKGROUND
� USE� THE �".04�50�
#"$,� AND�".04�50� '30/5�
COMMANDS� TO � SW ITCH� SCREENS��
3UNNING�BOTH� THE �MENU� AND� THE�
i LAUNCHEDj� PROGRAM�WILL� EA T� UP� LO TS � O F�
3".
� ESPECIA LLY� IF�YOUR��')-�MENU�
PROGRAM� USES� A� LO T�O F�GRAPHICS�

26&45�'03�,/08-&%(&
*� AM� CURRENTLY�WRITING�AN� ADVENTURE�
GAME� IN��%'+ �W ITH� THOUSANDS� OF�
LOCATIONS�� *�WAS� THINKING�OF�DOING�
THIS� BY� PAINTING�THE�MAP�WITH �
�7>GJ7�(3;@F�USING�DIFFERENT�COLOURS�
TO� REPRESENT�THE� DIFFERENT�MAP�
FEATURES� � �ONE� COLOUR�FOR�THE�WOODS
�
ANOTHER�FOR�CASTLES
� AND�SO� ON��
�%'+ �WOULD� THEN� CHECK�THE� COLOUR�
OF�THE� PIXEL� REPRESENTING�THE

PLAYERhS� PRESENT� LOCATION� TO�
ASCERTAIN� THE�SETTING�THEY�ARE�
STANDING� IN�� )OW�DO� *� READ� THE �
COLOUR�OF�A� PIXEL� ON� A� HIDDEN� ����
COLOUR�&XTRA�)ALF#RITE�SCREEN 

"LSO
� DO�YOU� KNOW�OF�A� PUBLIC�
DOMAIN�SAMPLES� DISK�WHICH� IS�NOT�
DEDICATED� TO�CONTEMPORARY�MUSIC �
* hM� ESPECIALLY� INTERESTED� IN� LUTE�AND�
LYRE� SOUNDS�

1HILLIP� -�)ENRY�
&ARLS� $OURT
� -ONDON

:OUjRE� MAKING� LIFE� VERY�COMPLICATED�
FO R�YOURSELF
� 1HILLIP�� *NSTEAD� O F�USING�
UP�VALUABLE� $HIP� 3".� BY�HO LD ING�A�
���CO LOUR� IMAGE� IN� MEMORY
� TRY�A� ��
D IMENSIONA L� ARRAY� LIKE� IN� *SSUE� �� � O F�
�')-��9J?ED
�*T�WOULD� THEN� BE�
CONSIDERABLY�EASIE R�TO � EXTRACT� THE�
INFO RMATION� YOU� REQUIRED� AND� IT�WOULD�
A LSO�EA T� UP�CONSIDERABLY� LESS� 3".��
:OU� COULD� FILL� IN� THE �MAP�DATA� S IMPLY�
BY�W RITING �D IFFE REN T�VALUES� INTO� THE�
ARRAY� 	�� FO R�WOODS
� AND� SO� ON
�

"�C LASS ICA L� SAM PLES� D ISK
� EH � *�
M UST�ADM IT� TH A T� *� HAVEN �T� SEEN� ONE�
IN� THE � 1%� LIB RA RIES
� BU T�THEY�ARE�
AVAILABLE� COMMERCIA LLY�� )OWEVER
�
YOUR�BEST�BE T�WOULD� BE� TO � SAMPLE� THE�
INSTRUM EN TS� YOURSE LF�FROM � CLASSICA L�
MUSIC� RECORDINGS�� 5RY�. ICRO%EAL�S�
NEW�,7L;�-7CFB;H�� �WHICH� COSTS�JU S T�
_ � � �� � � AND� IS� AVAILABLE� D IREC T�FROM �
. ICRODEAL� ON� ? � � � �� � � � ��� �
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3 ( # � ) 4 6

+)*���� "� 2�K??�()1
*33/(&*�N <L<L# ***)

"���'��%�"� "�-'�(� "�?N
$?

/&95�.0/5)� ` �/&95�.0/5)� ` �/&95�.0/5)
/EXT�MONTH�W EhLL� BE� CONTINUING�OUR� LOOK�A T�ADVENTURE�GAMES� BY�ADDING�THE �
CODE�TH A T�CONTROLS�MOVEMENT�WITHIN�THE�MAP�� #EGINNERS� CAN� ALSO� LOOK�
FORWARD� TO �THE� RETURN�OF�OUR�EVER�POPULAR��%'+��AD��79;@@7DE�SECTION�� * T hS�
ALL�JUST�ONE�MONTH� AWAY
��%'+ �FANS�� �CAN�YOU� BEAR�THE�WAIT 
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0,
� SO� IT�S � NOT�VERY�EXCITING
� BUT�THE �
4$"/'�PROCEDURE� IS�A�VERY� IMPORTANT�
PART�OF�AN� ADVENTURE�GAME� PARSER

CONTINUED�FROM�PAGE���

"LL� YOU� DO� IS�DE FINE� A�
D IMENSIONAL� ARRAY�TH A T�CAN� HOLD� THE�
WORDS� TH A T�THE �4$"/'� PROCEDURE�
EXTRACTS�� 5HIS� M UST�BE� DEFINED� AT� THE�
VERY�S TA RT�O F�YOUR� PROGRAM� AND� THEN�
DEFINED� AS� A�GLOBAL� ARRAY
� THEREFO RE�
A LLOW ING�ANY� PROCEDURE� TO � ACCESS� THE�
WORDS� STORED�W ITH IN� IT�

5HE� PROCEDURE� EXPECTS�TO � BE�
PASSED� THE � S TRING �CON TA IN ING�THE

USE RjS� INPUT�� *T�THEN�
SEARCHES� THROUGH� THE�
STRING �FO R�SPACES� AND�
CHARACTE RS�� *F�A�
CHARACTE R� IS� FOUND
�
THEN� IT� APPENDS� IT�
ON TO �THE � END� O F�A�
VARIABLE� CALLED�
803%��� )OWEVER
� IF�
A� SPACE� IS�FOUND
� THE�
ROUTINE� ASSUMES� TH A T�
THE �WORD� IS� COMPLETE �
AND� THE RE FO RE �W RITES�
IT � INTO� THE�
D IM ENSIONAL� ARRAY��
5HE�803%4�VARIABLE

PROCESS�CON TINUES� UNTIL� EVERY�
CHA RACTE R�CON TA INED�W ITH IN � THE � STRING�
HAS� BEEN� ANALYSED�

"LL� THE� CODE� CONTA INED�W ITH � THE�
%O���-OOP� STRUCTU RE � CAN� BE� IGNORED��
* jVE� INCLUDED� TH IS � LOOP�S IM PLY�TO �
PROVIDE� A� QU ICK�AND� EASY�WAY�O F�
TE S TIN G �TH A T�THE �4$"/'�PROCEDURE� IS�
SUCCESSFU LLY �S TRIPP ING �DOWN� THE � STRING�
AND� PASSING�THE �WORDS� BACK�
CORRECTLY�� 5YPE� IT� IN� IF�YOU�WANT
� BUT�
D O N �T�EXPECT�ANYTHING� PARTICU LARLY�
RIVETING�� � THE� EXCITING�S TU FF�W ILL� BE�
COVERED� NEXT�MONTH��$%
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�
UMOURS�HAVE�BEEN�
CIRCULATING�WHICH�SUGGEST�
THERE�IS�NO�DIFFERENCE�
BETWEEN�8ORKBENCH�����

	AS�SUPPLIED�WITH� LATE�MODEL�"����
MACHINES
�AND�8ORKBENCH����
�AS�
SUPPLIED�WITH�THE�NEW�"�����AND�
"�����SYSTEMS��#UT�THIS� IS�NOT�
TRUE��"LTHOUGH�8ORKBENCH�����WILL�
REQUIRE�THE�NEW�30.S�TO�RUN
� ITS�
ADVANTAGES�GO�BEYOND�SUPPORT�FOR�
THE�NEW�GRAPHICS�MODES�

4EVERAL� NEW�COMMANDS� HAVE�
BEEN� ADDED
� OTHERS�ENHANCED�AND�
OTHERS
� LIKE�%ISK%OCTOR
� REMOVED��
5HIS� LATTER�ONE� IS�AN� INTERESTING�
CHANGE�� $OMMODOREiS�OFFICIAL�
DEVELOPER�DOCUMENTATION�
SARDONICALLY�NOTES�
j%ISK%OCTOR��
REMOVED�FOR�
MALPRACTICE�k� *T�
GOES�ON�TO�SAY�THE�
PROGRAM�HAS�BEEN�
REPLACED�BY�
%ISK4ALV�	AN�
ORIGINAL�1%�DISK�
REPAIR�PROGRAM�
FROM�%AVE�)AYNIE
�
BUT�ON�EARLY�
DISTRIBUTION�DISKS�SHIPPED�WITH�THE�
"�����THERE� IS� NO�SIGN�OF�IT�� *T� IS�
POSSIBLE�THIS� HAS�BEEN�DONE�WHILE�
THE� PROGRAM� IS�BEING�UPDATED�
PENDING�FILING�SYSTEM� REVISIONS
� BUT�IT�
MIGHT�BE�AN�UNFORTUNATE�OVERSIGHT�

"4-�0'�" �-05�#&55&3
8HATEVER�THE�CASE�THERE� IS�CERTAINLY�
MORE�TO�8ORKBENCH�����THAN�PRETTY�
COLOURS�� 5HE�"4-�FILE� REQUESTER�HAS�
BEEN�UPDATED�CONSIDERABLY�AND�NOW�
DISPLAYS�AN�"PP8INDOW��"PP8INDOWS�
ARE
� LIKE�"PPLCONS
� NEW�FEATURES�
INTRODUCED�FROM�8ORKBENCH���WHICH�
ARE�NOW�STARTING�TO� PERCOLATE�DOWN�TO�
USER�LEVEL�� 	*N�8ORKBENCH��
� ONLY�
*CON&DIT�FEATURED�AN�"PP8INDOW�


"PP8INDOWS�ARE�CONTROLLED� BY�
8ORKBENCH� AND�WORK� LIKE�THIS��WHEN�
AN� ICON� IS� hDROPPEDi� INTO�AN

� E:7C7�;D�57CE3;?=J�
>@C7�E@�

.@C<47?5:��	
�
E:3?�AC7EEJ�5@=@FCD�

"PP8INDOW
� THE�APPLICATION� RECEIVES�
A�MESSAGE�FROM� *NTUITION�CONTAINING�
A�DESCRIPTION�OF�THAT� ICON��8HEN�A�
DISK
� DRAWER�OR�PROJECT�ICON� IS�
DROPPED� INTO�AN�"4-�FILE� REQUESTER
�
THE� ICONiS� PATH�AND�FILE�BECOME�THE�
CURRENT�SETTINGS��"S�WITH�ALL� THINGS�
8*.1
� THIS�SORT�OF�THING� IS�BETTER�
TRIED�THAN�EXPLAINED� IN�MORE�DETAIL�

)*%%&/�&953"4
$OMMODORE� IS�WELL� KNOWN�FOR�ITS�
INABILITY�TO�DOCUMENT�THE�8ORKBENCH�
AND� ITS�ASSOCIATED� SYSTEMS�� �AND�
ONE�OF�THOSE�NEW�HIDDEN�FEATURES�
APPEARS�TO�BE�.ULTIVIEW�� 5HIS� IS�
BASICALLY�A�FILE�VIEWER
� SIMILAR�TO�THE�
%ISPLAY�FOUND� IN� PREVIOUS� RELEASES�� �

BUT�THERE�S�MORE�TO�
IT�THAN�A�CASUAL�
GANDER�MIGHT�
SUGGEST��.ULTIVIEW�
COULD�FEASIBLY�READ�
AND�DISPLAY�ANY�
"MIGA�FILE�FROM�ANY�
APPLICATION��5HE�
SECRET�IS�A�SET�OF�
SOFTWARE�BASED�
TRANSLATORS
� CALLED�
DATATYPES
�WHICH�

WORK�ALONG�SIMILAR�LINES�TO�THE�
EXISTING�PRINTER�DRIVERS��5HE�
COMMANDiS�SYNOPSIS� LOOKS� LIKE�THIS�

,PGOFQFBR� :%(+$��CFGBI>HB�<�

:"+(/!. 1#<� :"+(/4-(3��II�<�

:2"1$$-<� :/4!2"1$$-����N@MBBI�

I>HB�<� :1$04$23$1<� :!..*, 1*<�

:%.-3- ,$����CJIO��<�

:%.-32(9$��II�� :! "*#1./<�

:6(-#.6<

"T�FIRST�THE� LIST�OF�OPTIONS� LOOKS�
FAR�MORE�CONFUSING�THAN�THE�OLDER�FILE�
VIEWER
�.ORE�� �BUT�THIS� IS�NECESSARY�
TO�HARNESS�THE� POWER�OF�THIS�TERRIFIC�
PIECE�OF�SOFTWARE�� 'OR�EXAMPLE�

m �5O�OPEN�.ULTIVIEW�AND�ASK� IT�TO�
PROVIDE�A�FILE� REQUESTER��
G�,PGOFQFBR

."��-"�&&
">�D96�7:BCD�@2BD�?7�2�DG?�@2BD�
C@64:2<�&2B;�+=:55I�B6F62<C�
C?=6�?7�D96�9:556>�6HDB2C�25565�
D?��=:82�(+����)<EC��2�92>5I�
>6G�G2I�?7�CG2@@:>8�5:B64D?B:6C

T � � # U T TO N �
N � � � J JW U N
IN �� �� .
* T F �� .OUSE

AAAJ####AI�
q

7
� # R RO U � , EYS � *

3 N IG A � 4HOPPE R� W 8 � E

T L U L T I V I E W � IS � A� G E N E RA L� P U RP O SE � F I L E � V IE W E R � T H A T � CAN � SHOW� T E X T - � P I C T U R E S � �

* T � S � SO� V E R S A T I L E � I T � C O U LD � EVEN � P LA Y � N U S IC � O R � D I S P LA Y � . O RD W O RTH � DOCUM EN TS �
TH E � T R A N S L A T I O N S � A RE � A V A I L A B L E � 
 � :OU� CAN � C H E CK � W H IC H � T R A N S L A T IO N S � A RE �
C U R R E N T L Y � A V A I LA B LE � B Y � LO O K IN G � IN � TH E � $ LA S S E S �% A TA TY P E S � � D RA W E R � ON � Y O U R �
4 TO RA G E � �� � D I S K �

5HE�GENERAL� PURPOSE�FILE�VIEWER�DOUBLES�AS�A�POWERFUL�HYPERTEXT�SYSTEM��5HE�
TWO�WINDOWS�SHOW�%�LULTIVIEW �MULTI�TASKING

)1(0%2%!3�/�+,0%+*/�%*�"1((
'*-&�� �5HE�NAME�OF�THE�FILE�TO�OPEN��
5HIS�ARGUMENT�IS�OPTIONAL
� AND� IF�NOT�
SUPPLIED
�.ULTIVIEW�WILL� PROVIDE�A�
STANDARD�FILE� REQUESTER�

$-*1#0"3%�4�� �5HIS�SWITCH�
OVERRIDES�THE�'*-&�ARGUMENT�AND�
DISPLAYS�THE�CONTENTS�OF�THE�"MIGAiS�
SYSTEM�CLIPBOARD��$0/$-*1�DOES�NOT�
STORE�A�FILE� IN�$-*14�
�BUT�.ULTIVIEW�
DOES�� �UNDER�THE�NAME���
G�,PGOFQFBR� @GFK?J>MA

$-*16/*5�,�/�� �5HE�NUMBER�OF�THE�
CLIPBOARD� UNIT�	CLIPBOARD�DEVICE�
SPECIFIC
�TO�USE�� �WHICH�MUST�BE�A�
NUMERIC�ARGUMENT� IN�THE� RANGE��c
����� /OT�USUALLY�REQUIRED�UNLESS�YOU

WANT�TO�OVERRIDE�THE�DEFAULT�CLIPFILE�
*N�THE�CURRENT�RELEASE
� THE�OUTPUT�
CLIPFILE� 	WHEN�COPY�IS�USED
� IS�ALWAYS�
$-*14���� 'OR�EXAMPLE��
G�,PGOFQFBR� @GFK?J>MA� ) �

@GFKPIFO��

4$3&&/�4�� �*F�THIS�SWITCH� IS�
SUPPLIED
�.ULTIVIEW�WILL� OPEN�ON�A�
CUSTOM�SCREEN�� 5HE�NUMBER�OF�
COLOURS�AND�SCREEN�TYPE� IS�CONTROLLED�
BY�THE�FILE�BEING�DISPLAYED�

16#4$3&&/�,�� �0PEN�.ULTIVIEW�ON�
A� hPUBLICi� SCREEN��$URRENTLY�THE�ONLY�
PUBLIC�SCREEN� IN�THE�SYSTEM� IS�
8ORKBENCH�� /ORMAL�CUSTOM�SCREENS�
	SUPPORTED�BY�MOST�PROGRAMS
�CANNOT

BE�USED��5HIS�ARGUMENT�IS�A�KEYWORD�
AND�MUST�BE�SUPPLIED�ALONG�WITH�ANY�
ARGUMENT�
G�,PGOFQFBR� '$+/�#.2'BGK� ) �

/4!2"1$$-� HFD>#.2

3&26&45&3�4�� �5HIS�SWITCH�MAY�BE�
USED� IN� SCRIPTS�TO�ASK�.ULTIVIEW�TO�
COMMUNICATE�MESSAGES�VIA�
REQUESTERS� RATHER�THAN�TO�THE�CURRENT�
CONSOLE� 	THE�4HELL�WINDOW
��
,PGOFQFBR� 1$04$23$1

#00,."3,�4�� �6SE�A�BOOKMARK�
FILE� IF�ONE�HAS�BEEN�CREATED��
G�,PGOFQFBR� !..*, 1*

'0/5/".&�,�� �8HEN�VIEWING�TEXT
�
THIS� KEYWORD�CAN�BE�USED�TO�OVERRIDE�
THE�DEFAULT�SYSTEM�FONT�� 6NLIKE�THE�
4HELL
�.ULTIVIEW�DOES�SUPPORT�
$OMPUGRAPHIC� 	SLOWLY
�AND

PROPORTIONAL� BITMAPPED�FONTS��
G�,PGOFQFBR� '$+/�#JN'BGK� ) �

%.-3- ,$�3FHBN

'0/54*;&�,�/�� �6SED� IN�
CONJUNCTION�WITH�THE�'0/5/".&�
KEYWORD
�THIS�ALLOWS�YOU�TO�SELECT�THE�
FONT�SIZE�� *F�THE� REQUESTED� SIZE� IS�NOT�
AVAILABLE
�THE�NEAREST�VALUE� IS�USED��
G�,PGOFQFBR� %.-3- ,$�3FHBN� ) �

%.-32(9$���

#"$,%301�4�� �0PEN�A�TEXT�FILE�ON� A�
BACKDROP�WINDOW��5HIS�OPTION� LOOKS�
VERY�PROFESSIONAL� ON�CUSTOM�SCREENS��
5HE�MENU�BAR� IS� HIDDEN�BY�DEFAULT��
G�,PGOFQFBR� 2�2O>MOPK
� ) �

NBLPBI@B� 2"1$$-� ! "*#1./

8*/%08�4�� �4OMEWHAT�
MYSTERIOUSLY
� THIS�SEEMS�TO�HAVE�NO�
FUNCTION� IN� THIS� RELEASE�

".*("�4)011&3�m �*446&����m �'&#36"3:� ����
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".*("(6*%&�4�$03&�$0.."/%4
a �5O� OPEN� THE � FILE � 4 �4TARTUP��
SEQUENCE� USING�'KBJ?L?;M
�
J�-SJRGTGCU�3�3R?PRSN��*�
QCOSCLAC

3LL>9NA=N�AK�	 �?=F=J9D�HOJHK=�'AD=�NA=O=J�L/WL�;O	�K.GO� HA;LMJ=K��
0TTIF.0TI0FT4� FLTWI� SO� ON 


&L�K� KG�N=JKGLA>=� AL�;GM(�=N=F� JLXKC�GJ��AAKHC��3GJ�OL>X
�>;;O*>LLK� �A>�L>L=�LJEOCAG>LK�W �9NO*D=
��1GM�,5�;>N;;>A
�N>AA;AL� &�
TRA FTS. ONS � ARE� CdRRETIFCFY�d V � I. � ���� . W T J J � e TFTE� 	 F E S E S � > A Td T Y	<� \

<J9O=J�G>L��HMJ� �BLGJ9BB=BB�K>GC�� &
"

�
�������� �Z��������� �������� � � ��������������������������������� � � � l � � , IT.������� �� ��� ����������� �����
PREF � � 1 % � "� �

*� V

-*/,�XXX�� � &MBEDS� A� HYPERLINK�
BU TTON� IN� THE� DOCUMENT�
! [���]�� �%EFINES� A� HYPERLINK�BUTTON��
!%"5"#"4&�� �5HE� F IRS T� LINE� O F�AN�
"MIGAGUIDE�DOCUMENT� 	MORE�
CORRECTLY�CALLED� A�DA TABASE
�MUST�
BEGIN� W ITH� TH IS � COMMAND��
!&/%/0%& �5ERM INATES� A� iNODEj�
SUBROUTINE� OR�HYPERLINK�
!)&-1�XXX�� �0PTIONALLY�DE FINES� THE�
NAME�O F�THE � NODE� TO � BE� USED� AS�
THE �"MIGAGUIDE� iHE LP j� NODE��
!*/%&9�XXX�� �%EFINES�THE � NAME� OF

THE � INDEX�NODE�� 0PTIONAL�
!/0%&�XXX�� �.ARKS�THE � S TA RT�O F�A�
HYPERLINK�SUBROUTINE�
!5*5-&�XXX�� �4ETS�THE �TIT LE � O F�THE �
W INDOW�OR�NODE� DISPLAY��
!803%83"1�� �5URNS� ON�
AU TOM ATIC �WORD�WRAP�
![B]� � �#OLD� ON�
![UB]� � � #OLD� OFF�
![I]�� � *TA LICS� ON�
![UI]�� *TA LIC� OFF�
![U]� � �6NDERLINE� ON�
![UU]�� � 6NDERLINE� OFF�

.AKING�A� CHANGE�� HERE�WE�SEE�A�
COMPLETELY�FAR�OUT�TYPE�STYLE� USED� IN�
PLACE�OF�THE� BORING�SYSTEM� FONT

a �5O�VIEW�AN� *''�PICTURE� USING�THE �
WORKBENCH� SCREEN��
J�-SJRGTGCU�0GARSPCJ�)&&

a �5O�VIEW� AN� *''�PICTURE� USING�THE�
INTERNAL� *''�SCREENMODE��
J�-SJRGTGCU�0GARSPCJ�)&&�*�
3#2%%.

5HE� REMAINDER�O F�THE � COMMAND�
LINE� OP TIONS� ARE�DESCRIBED� IN� THE � BOX�
ON� THE � PREVIOUS� PAGE�

.6-5*7*&8�(3"1)*$4
'KBJ?L?;M�HAS� A�M IN IMAL� SE T�O F�
GRAPHICS� FEA TU RES
� A LTHOUGH�� �
UNUSUALLY�� � IT�CAN� D ITHER�A� PICTURE�
INTO�THE � NUMBER�O F�AVAILABLE� COLOURS��
(ENERALLY�SPEAKING
�'KBJ?L?;M�SHOULD�
BE� CALLED� FROM �"MIGA%04�W ITH� THE

SCREEN� PARAMETER�SE T�SO�YOU� CAN�
SHOW�AN� *''�P ICTURE� IN� ALL� ITS �GLORY�

'OR� SOME�MODES� 	NOT� )".� FOR�
INSTANCE
� IT� IS� POSSIB LE �TO �EXTRACT�AN�

AREA� O F�A� PICTURE� AND�
COPY� IT�TO �THE�
CLIPBOARD�� 5HIS� IS�
ACCOMPLISHED� BY�
SE LECTING �."3,�FROM �
THE �MENU
� DRAG�
MARKING�AN� AREA� AND�
$01:ING�TO �THE �
C LIPBOARD�� 5HE� FILE � IS�
TRANSFERRED� TO �THE�
$-*14�� ASS IGNMENT�AS�
AN� *''�BRUSH
�
OVERWRITING�ANY�
PREVIOUS�CON TEN TS�� *T�
IS� IN TE RESTING �TO � NOTE�
HERE� THA T
� EVEN� IF �A�
PICTURE� IS� CLIPPED� ON� A�
FOUR�CO LOUR�WORKBENCH�

SCREEN� IT� RE TA INS� ALL� ITS � NORMAL� COLOUR�
AND� PA LE TTE � INFO RMATION�

.6-5*7*&8�):1&35&95 
$OMMODORE� HAS� INCLUDED� AN�
"MIGAGUIDE�TRANS LA TO R�W ITH � THE � CORE�
SYSTEM � SOFTWARE�� "MIGAGUIDE� IS�AN�
OB JECT�ORIENTED� HYPERVIEW�SYSTEM �
WHICH� CAN� BE� USED� TO � CREATE� COMPLEX�
HE LP�SYSTEM S�FO R�JU S T �ABOUT�ANYTHING�

"DD� TO �TH A T�THE � POSS IB ILITY �TH IS �
COULD� BE� LINKED� TO � ANY� *N TU ITION� OB JECT�
AND�YOU� HAVE� A� SYSTEM � S IM ILA R�TO �
TH A T� INTRODUCED� BY�"PPLE� FO R�THE �
. AC IN TOSH �S �-OIJ;C� �
� 5HAT�TOP IC � IS�
SOMETH ING�FO R�THE �FU TU RE � AND� FOR�
DEVELOPERS�TO �MUSE�ON�� )OWEVER
� THE�
INCLUSION� O F�A� SIMPLE� HYPERTEXT�
ENGINE� IS� SOM ETH ING �WHICH� CANNOT�
	AND� SHOULD� NOT
� BE� OVERLOOKED�

"MIGAGUIDE� HAS�A�VERY�SMALL�
COMMAND� SE T�� �NOTH ING� LIKE� AS�
COMPLEX�AS� #"4*$� OR�EVEN� "MIGA%04

SO�THE � CORE� COMMANDS� 	SEE� ABOVE
�
CAN� BE� LEARNED� IN� A�FEW �MOMENTS��
"MIGAGUIDE� HELP�DA TABASES� DO� NOT�
REQUIRE� ANY�SPECIA L� TOO LS � � �AND� THE�
FILE S �CAN� BE� CREATED�W ITH� SIMPLE� TEX T�
ED ITORS� SUCH� AS����O R�'�'��-


0NE�CAUTIONARY�NOTE� HERE��
"M IGAGUIDE� IS� CAPABLE� O F�COMPUTING�
THE � LINE�WRAPPING�FO R�ANY�FON T�AND�
SIZE�� 5HIS�MEANS� PARAGRAPHS� MUST�
BE� TE RM INA TED � BY�A�SING LE �CARRIAGE�
RETURN
� AND� NOT� SEPARATED� AS� A� SE T�O F�
LINES�� ���W ILL� BREAK� LINES� FO R�YOU� AND�
THESE� iHARD�BREAKSj� M UST�BE�
REMOVED� BEFORE�"MIGAGUIDE�GETS�
HOLD� O F�THE � TEXT�� "S� A�GENERAL� GUIDE�
	IF�YOU� M UST�USE� ����� EN TE R�THE � TEXT�
AND�JO IN � SP LIT� LINES�W ITH � THE� <&4$+�+�
COMMAND� BEFORE� PROCESSING�THE �TEXT�

5O�GE T�YOU� STA RTED 
� *� HAVE�
COMPILED� A�VERY�S IM P LE �"M IGAGUIDE�
DATABASE�� 4 TORE�TH IS � AS�
4�.7@&XAMPLE� AND�VIEW� IT�USING�THE�
FO LLOW ING�COMMAND�

J�-SJRGTGCU�3�-6>%V?KNJC�+ �
@?AIBPMN�QAPCCL

3ATHER�THAN� PROVIDE� A� BLOW�BY��
BLOW�DESCRIP TION� O F�THE � EXAMPLE�
DATABASE
� * �LL� LOOK�A T� HOW� A� DATABASE�
IS� CONSTRUCTED� � �TH IS �SHOULD � HELP�GIVE�
YOU� A� BE TTE R�UNDERSTAND ING�O F�HOW�TO�
MAKE�YOUR�OWN�

5HE� FIRS T� LINE� O F�AN� "M IGAGUIDE�
DATABASE�M UST� S TA RT�W ITH�

`$!4!"!3%

5HIS� TE LLS �'KBJ?L?;M�J>7J�THE �FILE �
IS� AN� "MIGAGUIDE� DATABASE� AND� NOT�
JU S T�A� NORMAL� "4$**� TEX T� FILE �� 5HE�
COMMAND� DOES� NOT�TAKE � ANY�
ARGUMENTS� 	A LTHOUGH�$OMMODOREjS�
EXAMPLE� HELP� FILE � DOES� CONTA IN� A�
VERSION� STRING
�

5HE� NEXT� LINE� CAN� BE� BLANK
� A�
COMMAND� OR�THE � F IRS T� iNODE j �� 'OR�
M OST�DA TABASES
� YOU�WILL� WANT�TO �
SW ITCH� ON� AU TOMATIC� PARAGRAPH�
FO RM ATTING �W ITH � THE �803%83"1�
COMMAND�� 5HE� F IRS T� NODE� � �WHICH�
M US T�BE� CALLED�."*/� � � IS� A LSO� USED�
AS� THE �CON TEN TS � SCREEN�WHEN� AN�
"MIGAGUIDE� DATABASE� IS�OPENED� BY
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29 �7����130�$"-$�V L�0 �0FFERS�THE�$�
OR�.ACHINE�CODE�PROGRAMMER�A�������
OR�''1�CALCULATOR�WHEN�IS�USE��	�.B
�
A� 7��� �4".1-&�""",&3�V L����5HIS�
WORKS�SPECIALLY�FOR�THOSE�WHO�ARE�NOT�
AB LE�TO�MAKE�SAMPLES�W ITH�A �SAMPLER�
0� 7����130�53"$,&3�V � �� �8RITTEN�
BY�-ARS�; AP�)AMRE�� "NOTHER�UPDATE�TO�
THE�6LTIMATE�SOUND�MAKING�PROGRAM�
09 �7����(0-'�4$03&4�V L�� � � *T�W ILL�
RECORD�EACH�ROUND�YOU�PLAY��4TORE�IT
�
M AKE�UP�AN�ECLECTIC�SCORE�/&8�
0� 7����'005#"--�-&"(6&�&%*503� L&QUATION
�$OAST�LINES�� �TREES�
V L�0 � 8ANT�TO�UPDATE�YOUR�TEAMS� L A a �7����803,#&/$)�V� ���� �
LEAGUE�POSITION�AS�THE�RESULTS�COME�IN�� L65*65*&4�� �%$OPY
�#OOT�MENU�W RITER
�
0 9 �7 ��� �"41*$&�V ��� �$IRCUIT�"NALYSIS��'�1IC
�4CENERY
�)UGE
�2&%�
"�FULL�FEATURED�PROGRAM�FOR�ELECTRIC�CIRCUIT� `09�7 ����40'58"3&�645&3�V L�� �
0 9 �7����&%803%�V � �� �IS�A�FULLY� I5H IS �P ROGRAM �IS�DESIGNED�TO �KEEP�A�
FEATURED�� �OPERATIONAL�8ORD�PROCESSOR� JTRA C K �O F�YOUR�4OFTWARE�COLLECTION�

INTERPRETER�WHICH�IMP LEMENTS�THE�
"DOBE�LANGUAGE��3EQUIRES�D ISK �V����
09�7����"(3"1)�V����#RINGS�THE�
WORLD�A�CHEAP�DRAW�#AR
�-INE
�"REA�� �1IE�
CHART�PRODUCTION��PRESENTATION�PROGRAM��
0 9 �7 ����1&3.�$)&$,�	1-64
�� *S�
DESIGNED�TO�TAKE�THE�CHORE�OU T�OF�
CHECKING�P LANS�FO R�W INN ING �LINES�
09�7����453"5"�VL�0 �*S�A �LANDSCAPE�
GENERATING�PROG��"LLOWS�PRINTING�FROM�
ANY�ANGLE
�POSITION�O R�MAGNIFICATION��
09�7����&"4:�3".04�'03�&"4:�
".04�5HIS�IS�THE�FIRST�UPDA TE �FO R�&ASY�
"MOS�USER�S��3EQUIRES�&ASY�"MOS�
09 �7 ����".04�61%"5&3�%*4,�VL����
"�MAJOR�UPDATE�TO�THE�SOFTWARE��%IRECTLY�
UPDATE�".04�INSTALLED�ON�A�HARD�DISC��
0 9 �7 ����".04�$0.1*-&3�V L�� � �
4ECOND�".04�$OMPILER�6PDATE�
09 �7 ����.&%�V�����&XCELLENT�UPDATE�
TO�THE�FAMOUS�MUSIC�PROGRAM�.ED�
09 �7����"3&99�56503*"-�*NCLUDES�
SEVERAL�SAMPLE�"REXX�SCRIPTS���SAMPLE�PROGS��
"3EXX�COMES�FREE�ON�ALL�8#�V������DISKS�
09 �7����6/ *9�$ONTAINS�A �W ORKING�
DEM O�O F�. IN IX
�" �6NIX�WORKALIKE��
. IN IX �IS�SYSTEM�CALL�CAMPATABLE�
09 �7����1305&64�##4�"N�EXCELLENT�
PROGRAM �FOR�M ODEM �� �)ARD�%RIVE�
USED�TO�S TA RT�TH IER�OW N �##4�
0a �7����$0.6(3"1)*$�'0/54�
$ONTAINS���CLIPART�STYLE�FONTS�����ACTUAL�
TYPEFACES�FOR�USE�WITH�8#�������%51�
09 �7����5)&�$0.1-&5&�#*#-&�8ITH�
THE�ENTIRE�TEXT�O F�THE�/EW �5ESTAMENT�
� �5ORAH�	0LD�5ESTAMENT
���.B�	�

09 �7����41&$536.�&.6-"503�
V L�� �8HICH�IS�/08�����TIM ES�FASTER��
3EQUIRES�A �SPECTRUM �COMPUTER�ONCE��
29 �7����'3&&$01:�V L�� � 3EMOVES�
PROTECTED�GAM ES�COPY�PROTECTION�SO�
THA T�THE�USER�CAN�INSTALL�THEM �ON�)%��
09 �7����%*4,13*/5�V�����"�LABEL�
DATABASE�WHICH�PRINTERS���STOES�DISK�
LABELS
�COMBINED�DATABASE���PRINT�UTILITY�
FOR�DISKS��8ORKS�FINE�WITH�EVERY�PRINTER�
0� 7����#005�*/530�$0/4536$5c
*0/�4&5�$REATE�EXCELLENT�#OOT�INTROS��
2 9 �7 ��� �13*/5&3�%3*7&34�V� �5HIS�
IS�AN�UPDA TED�%RIVERS�D IS K ��$ANON�
-1#
�$ANON�#UBBLE�JET�S�� �4TAR�� �PIN��
A X �7����5)&�461&3�,*--&34�V�����
#005�9�V � ��� �5HIS�IS�THE�BEST�VIRUS�
KILLER�D ISK�TO �DATE
�KILLS�OVER�����VIRUS�
� �M AY�BE�MORE��*NCLUDES�MANY�OTHERS�
09 �7 ����"35�0'�.&%���" �ANOTHER�
EXCELLENT�SELECT�O F�. ED �TUNES�
09 �7 ����*$0/�"""/*"�"N�EXCELLENT�
SELECTION�OF�*CON�CLIP�"RT�FOR�YOUR�8#�%ISK
�
JO X �7����".04#305�V L � LA �. ORE�
FRACTAL�TYPES�WHICH�INCLUDE�-OGISTIC

0� 7��� �/*#�$01*&3�V� �� �8ILL�COPY�
IN�"MIGA%OS
�*NDEX�/IBBLE�MODES
�
SEARCH�MODE���SPECIAL�PARAMETER�COPY��
09 �7 ����/$0.. �V� �� �$ONTAINS
�
-)"RC�V���
�-)"RCA�VL�����;OOM�V������
%.4�VL���
�-)"�V L�LL
�-)"4'9�V L�LL�
2 9 �7 ����%1"*/5�'0/54�/O�S �����
	�
�5HE�LATEST�SELECTION� 'ONTS�FO R�USE�
W ITH�A NY�*''�1AINRING�� �%51�1ROGRAM��
2 � 7���� *#E. �&.6-"503�V L�� � � *S�
A�$("�$OLOUR�*#.�1$�&MULATOR�WRITTEN�TO�
RUN�ON�ANY�"MIGA��4HAREWARE�VERSION�
09 �7����)"$,4�" �SELECTION�OF�8#�
)ACKS�THAT�HAVE�BEEN�REVIEWED�IN�$6�

7��� �5*5"/*$4�$36/$)&3�VL�0

09 �7����.&.03:�"""/"(&3�V L � L
4ELECT�ANY�AM OUN T�O F�$HIP�� �FAST�RAM�
09 �7 ����108&3#&/$)�V L�� �5HE
8#�D ISKS�W ITH �MORE�1OWER
� CRUCHED�
� �0PIM IZED�FOR�M AXIUM �STORAGE�� �� ��
O X �7����0/6/&�V L�� �1ROGRAM�WILL�
ALLOW�YOU�TO�FIND�CHEATS�WITHIN�GAMES��
0a �7����5&3.�V��� �#EST�$OMMUNICAc
TIONS�PROGRAM�FOR�USE�WITH�8#�V������	�
�
09 �'����5)&�130'&44*0/"-�$�
."/6"-�V� �� �5HIS�IS�*HE�LARGEST�COLLECTION�
OF�DOCUMENTS
�EXAMPLES���UTILITIES�IN�$�FOR�THE�
"MIGA�� *T�CONSISTS�OF�SIX�MANUALS
�WITH�MORE�
THAN����CHAPTERS
�����FULLY�EXCUTABLE�EXAMc
PLES�COMPLETE�WITH�SOURCE�CODES��'ULL�INSTRUCT�

$RUNCHER�W ITH �HELP�� �VARIOUS�PROTECT� LIONS�FOR�$�2 �	�
�CRUNCHED�%ISKS
�
MODES�INCLUDES�SPEED�CHANGES�� \2 9 �7����".*("%&9�V L����$REATES�
09 �7 ��� �8 1�� �41&--�$)&$,*/(�" � � ��CONVERTS�YOUR�"M IGA�INTO�A �CARD�
$OLLECTION�O F�UTILITIES�TO �HE LP�W ITH �YOUR� *% ATABASE�SYSTEM��7ERY�WE LL�DONE�
W ORD �P ROCESSING�NEEDS��4PELLCHECKERS�
29 �7����$0.165&3�%*"(/045*$4�
V����*S�THERE�A �PROBLEM �W ITH �YOUR�
COMPUTER��5HEN�W HA T�IS�IT�
29 �7 ��� �)0.&�."/"(&3�5HIS�IS�A�
GREAT�A LL�IN�O NE�ADDRESS�BOOK�W ITH �AN�
INVENTORY�DA TABASE�� �5O�DO�LIST�
0 9 �7����7&35&9�"LLOWS�YOU�TO�CREATE�
�D�OBJECTS�WITH�OUT�USING�THE�9
�:���;�
VIEWS��-OADS�4CULPT��D��D�� �5URBO�4ILVER��
0 � 7����%$01:�V ��� �130�:OU�CAN�
SELECT�THE�SPEED�OF�THE�DISK�DRIVE��$OPY�
MODES
�%OS
� /IBCOPY
�7ER���SAFECOPY�
09 �7 ��� �.0%&-6/(�0#+&$54�
$ONTAINS�OVER����VECTOR�OBJECTS�IN�
*MAGE�FO RMAT��1ERFECT�W ITH�%ISK�7����
09 �7 ����45"3�53&,�0#+&$54�
$ONTAINS�THE �644�3ELIANT
�/$$����%��
*MAGE�FORMAT��1ERFECT�W ITH�%ISK�7���

29 �7 ����5&951-64�V� ��E �"NOTHER�
UPDA TE �O F�TH IS�EXCELLENT�8ORD�PROc
CESSOR�P ROGRAM ��/EEDS� 6NCRUNCHIN�
09 �7����5&95�&/(*/&�V � �� �6 PDATc
ED �VERSION�O F�THE �8ORD�PROCESSOR�
W ITH�";41&--��&XCELLENT�SPELL�CHECKER�
0a �7����#0059�V�����"N�EASY�TO�
USE�BOOT
�FILE�AND�LINK�VIRUS�KILLER��)AS�LOTS�
OF�OPTIONS�TO�DETECT�� �KILL�"MIGA�7IRUSES��
2 9 �7����"�(&/&�V����5HE�LATEST�
VERSION�OF�THE�POPULAR�GENEALOGY�DATAc
BASE�PROGRAM��#Y�.IKE�4IMPSON�
29 �7 ����##"4&�V��� �4 IMPLE�DA TA c
BASE�W ILL�EXTRA�FEATURES�LIKE�FAST�
SEARCHES
�MAILING�LABEL�SUPPORT
�AND�
BEST�O F�ALL� IT�S�EASY�TO �USE��.AX���'IELDS�
2 9 �7 ����(3"1)*$�130%6$5*0/�
$ONTAINS�4CENERY
�-ANDSCAPE
�-AND�
BUILD �V���
�$LOUD��
�(ENESIS�DEMO�

09 �7����.&("$0-063�VL�0 �"
PROGRAM�WHICH�TRANSFORMS�A�#�W�SCREEN�
INTO�A�FULL�COLOUR�SCREEN�	�������
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29 �7 ����803%�108&3�*S�AN�
EXCELLENT�SPELL�CHECKER�� �% ATABASE�
29 �7����"$$06/5�."45&3�V L�� � �
&XCELLENT�"MOS�WRITTEN�"CCOUNT�PROGRAM�
0a �7����8#�3�����8*/%08#&/$)�
V � �� �&XCELLENT�8ORKBENCH�REP LACEc
MEN T�FO R�ALL�8#�V������3OM�6SERS�	�
�
0 9 �7����70*$&�$6�V��� �5HE�IDEA�IS�
TO�CONTROL�THE�$-*�4HELL�W ITH �YOUR�OWN�
VOICE��. A JO R�/ EW �6PDATED�VERSION�
29 �7����3":4)"%&�V � �� �$OMPLEX�
3AY�TRACING�PACKAGE��.B�	�

29 �7 ����'03.4�$REATE
�&DIT
�% RAW �
$OLOUR�� �PRINT�YOUR�OWN�FORMS�

09 �7 ����130(3"..*/(�500-#09�
.ANY�PROGRAMS�TO�HELP�IN�YOUR�DEVELOPc
MENT�EFFORTS�	MOST�$�BUT�SOME�IN�BASIC

�
A X �7 ����"3&99�	�
�5WO�DISKS�WHICH�
CONTAIN�"REXX�PROGRAMS���EXAMPLES�
29 �7 ����1"4$"-�5HIS�DISK�CONTAINS�
EVERYTHING�NEEDED�TO�PROGRAM�IN�1ASCAL��
*NCLUDES�A��K�������ASSEMBLER���MORE��
2 9 �7 ����130(3"..&3�500-4�
(AD5OOLS�TO�DESIGN�YOUR�USER�INTERFACE�TO�
YOUR�OWN�PROGRAMS�USING�ALL�OF�"MIGA�
%04�����S�NEW�FEATURES�� "LSO�3EG5OOLS��
2 9 �7 ����3&6(*0/�$ONTAINS�
SCRIPURE@.EM �AIDS�FOR�M EMORIZING�
VERSES�� �PASSAGES�1AULS�+OURNEY��
2 9 �7 ����"/*."5*0/�65-4�*NCLUDES�
$YRO6TILS�FOR�SPLITTING
�COMBINING
�AND�
CREATING�ANIMATIONS�FROM�*''�PICTURE�FILES��
2 9 �7����%*3&$503:�6-54�*NCLUDES�THE�
MOST�POWERFUL�AND�HIGHLY�RECOMMENDED�
PROGRAMS�WHICH�ARE�DESIGNED�TO�MAKE�
$-*�� �4HELL�TASKS�VIRTUALLY�OBSOLETE�
29 �7����(3*/%&3�"�COMPLETE�GRAPHIC�
CONVERSION�PACKAGE�THAT�SUPPORTS�(*'
�
+1EG
�"TARI�4T�	/EOCHROME�� �%EGAS

�1$9
�
5ARGA
�5*''
�)AM�&�AND�*''�'ORMAT�PICS��
2 9 �7 ����&"4:�".04�130(4�	�
�
$ONTAIN�SOURCE�CODE�FOR�USE�WITH�&ASY�"MOS
�
A X �7����"%7&/$&%�65*-S�4ER/ET���
1AR/ET
�$ONNECT���"MIGA�� �SHARE�RESOURc
CES�VIA�THE�SERIAL�� �1ARALLEL�PORTS��.YMENU�
1UTS�MENUS�ON�YOUR�8ORKBENCH�SCREEN��
2 9 �7����"3$)*7&34�**�5HIS�DISK�IS�
PACKED�WITH�THE�LATEST�"RCHIVERS�TO�DATE��
2 a 7 ��� �8#�7�����65*-*5&4�	�
�5HIS�
IS�THE�OUR�SECOND�DOUBLE�DISK�COLLECTION�
OF�8#�V������UTILITIES�THAT�TAKE�ADVANTAGE�
OF�THE�/&8�MACHINES�CAPABILITIES�� ��
2 9 �7����.&("�$)&"54�V����5HIS�
D ISK�CONTA INS�THE �VERY�LATEST�CHEATS��
29 �7����&-&$530$"%�V L�� � �� �
13050:1&3�"NOTHER�6PDATED�ON�THE�
CAD�� �&LECTRONICS�DRAWING�1ROGRAMS�
29 �7����$"/0/�5HIS�DISK�CONTAINS�
1RINTER�%RIVERS�� �$ANON�4TUDIO
�(IVES�
BETTER�PRINT�OUTPUT�FOR�ANY���PIN�PRINTER��
2 9 �7����1$�5"4,�V L � L L �IS�A�SOFTWARE�
*#.�1$�&MULATOR��"LLOWS�YOU�TO�RUN�THE�
MAJORITY�OF�*#.�SOFTWARE�WITH�/0�ADDITc
IONAL�HARDWARE��$("�$OLOUR�/&8�61%"5&�
2 9 �7����'*-&�� �)%�."/"(&.&/5�
� ���% IR8 ORK�V L�� � �'ILE�COP IER�.EAA% �
"NOTHER�/&8�6PDATE�ON�AN �EXCELLENT�
'ILE�COPIER�LIKE�TNE�/&8�%ISK�.ASTER�
1RO�**�IN�ITiS �0PERATIONS��"LSO�CONTAINS�
LOADS�OF�OTHER�PROGRAMS�TO�HELP�OUT�	�

0 � 7����" ��� �1-64�&.6-"503�"S�
IT�SOUNDS�W ILL� LET�V L�� �� �V L�� �OWNERS�
RUN�8#�V������SOFTWARE�W ITH �OU T�ANY�
NEED�TO �PURCHASE�TO�8#�V�����CHIPS��
2 a �7���� *$0/"65)03�VL�0�"�REPLACEc
MENT�FOR�LCON&DIT����� *T�CAN�TRANSFORM�*''�
IMAGES�OR�BRUSHES�INTO�RESIZED���#IT1LANE�
��BRUSHES�OR�ICON�FILES�THAT�MATCH�THE�8#�
V������COLOURS��)ELP�AVAILABLE��"ND�.ORE�
2 9 �7 ��� �####4�V � �� �#AUD�#ANDIT�
BULLETIN�#OARD�4YSTEM�'TURES�INCLUDE�UP�TO�
���FILE�LIBRARIES
�INTERFACE�TO�EXTRA�DEVICES�
A X �7����4/001%04�V L�� �.ONITORS�
"MIGA%OS�CALLS���ALLOWS�YOU�TO�SEE�WHAT�
LIBRARY
�DEVICES
�FONTS�ARE�REQUIRED�
0a �7����"#"$,61�V�����"�HARD�
DRIVE�BACKUP�PROGRAM�THAT�FEATURES
�MULTIc
DRIVE�SUPPORT
�FULL�BACKUP
�COMPRESSION��
2 9 �7��� �108&31-":&3V����7ERY�POWERc
FUL
�USER�� �SYSTEM�FRIENDLY�MODULE�PLAYER��*T�CAN�
HANDLE�NEARLY�ALL�MODULE�FORMATS�CAN�READ�11�
MODULES���COMES�WITH�IT�S�OWN�CRUNCHER�
2 9 �7��� �")%. �V ��� �)ARD�%RIVE�
.ENU�� 8HEN�PLACED�IN�YOUR�STARTUP��
SEQUENCE
�OFFERS�A����PAGE�MENU
�EACH�
PAGE�HAVING�UPTO����POSSIBLE�ACTIONS��
0 9 �7��� �3&1"*3�*5��/EW;AP�V���
�"�
MULTI�SECTOR�FILE�EDITING�SYSTEM��'*9%*4,�VL��
�
3ECOVER�S�AS�MUCH�AS�POSSIBLE�FROM�A�DEFEc
CTIVE�DISK�%*4,4"-7&�VL���
�$REATES�A�NEW�FILE�
SYSTEM�STRUDURE�ON�ANOTHER�DEVICE
�WITH�AS�
MUCH�DATA�SALVAGED�FROM�THE�ORIGINAL�DEVICE��
0 9 �7��� �45"3$"5�V ��� �"N�EXCELLENT�
PROGRAM�TO�CREATE�LISTS�OF�YOUR�SOFTWARE��
0 9 �7����.0%6-"���$ONTAINS�
M ODU LA�� �LANGUAGE�ON�THE �"M IGA��
0 9 �7 ��� �4*%�V����'*-&�"""/"(&3�
4ID�CAN�BE�USED�FOR�VARIOUS�OPERATIONS
�
5HE�BEST�FILE�COPIER�ON�THE�"MIGA�
0 9 �7 ����%&4&35�4503.�:OU�CAN�
SELECT�. AP �S
�AND�A LL� INFORMATION�
SURROUND ING�THE �%ESERT�4TORM�"TTACK��
0 9 �7 ��� �%&-*53"$,&3�V L�� �1OWERFUL�
��SYSTEM�FRIENDLY�MUSIC�PLAYER��8ILL�PLAY�
OVER����DIFFERENCE�TYPES�OF�MODULES�
0 9 �7 ����2�. �+�V�����8ILL�GENERATE�
JU LIA �SETS�� �COMPLEX�2UATERNION�+ULIA�
SLICES��%ISPLAYS�MANDELBROTS�
0 9 �7 ��� �4$01*064�."11&3�"N�
EXCELLENT�%UNGEON�MAPPING�PROGRAM�
0 9 �7 ����.0/&:�."/"(&.&/5�
V L�0 L�5HE�HOME�ACCOUNT�PACKAGE�
WHICH�A LLOWS�YOU�TO �KEEP�TRACK�O F�
UPTO����ACCOUNTS�SIMULTANEOUSLY�
2 9 �7 ��� �4-*%&4)08�(&/&3"503�
V����$REATES�S LIDESHOWS�O F�PICTURES�
IN�VARIOUS�FO RM ATS�FO R�THE �AM IGA�
2 9 �7 ��� �'3"$�V L � L � IS�A �GRAPH ICA L�
3OLE�P LAYING�GAM E�CREATOR�
2 9 �7 ��� �1*$563&�500-4�$ONVERTS�
1ICTURES�TO �O THER�FORMATS�AND�STYLES��
2 9 �7 ����10454$3*15&34�%OWN�
LOADS�1OSTSCRIPT�'ONTS�FO R�PRINTING�ON�
S TANDARD�%OT�M ATRIX�PRINTERS�
2 9 �7 ��� �.64*$�.",&34�" �SELECTION�
OF�PROGRAMS�TO�PRODUCE�EXCELLENT�MUSIC�
PRODUCTIONS��.AKE�YOUR�OWN�MUSIC�
2 9 �7 ����"6%*0�500-4�	�
�4OUND�
AND�"UD IO �P RODUCTION�UTILITIES�
0 9 �7�����D �%&4*(/&3�7ARIOUS��D�
GRAPH IC�PRODUCTION�UTILITIES�INCLUDING�
$-IGHT
�%,#5RACE�AND�4URF�
2 9 �7 ��� �"26"36*.�$OMPLETE�DESCRIPc

TION�OF�ALL�THE�'RED�'ISH�%ISKS�FROM���TO�����
29�7��� � *."(&�130$&44034�
$ONTAINS�5OOLS�TO �PERFORM �A�W IDE �
VARIETY�O F�*MAGE�5ECHNIQUES�	*''

09 �7��� �"""/%&-�&91-03&3�	�

5HE�BEST�COLLECTION�O F�'RACTAL�
(ENERATING�SOFTWARE�ON�THE�"M IGA��
2 9 �7 ��� �"/*."5*0/�"445�	�
�5HIS�DISK�
WILL�SOLVE�MANY�OF�YOUR�ANIMATION�PROBLEMS��
*NCLUDES�"#RIDGE
�1LAYERS
�%"���"NIM5OOLS��
2 9 �7�����D�)&-1&3�"RE�STARTINGOUT�WITH�
�D�GRAPHICS�� 5HIS�DISK�IS�JUST�WHAT�YOU�NEED��
2 9 �7 ��� �*$0/�500-�,*5�+UST�ABOUT�
EVERY�TOO L�YOU�COULD�POSSIBLY�IMAGINE�
09 �7����6('$�V L � L �6TILITIES�THAT�W ILL�
HE LP�YOU�TRANSLATE�BE TWEEN�"M IGA�
(RAPHICS�AND�O THER�COMPUTERS�
09 �7����41"$&�)ERE�ARE�UTILITIES�TO�HELP�
YOU�STUDY
�IDENTIFY�THE�4TARS���CELESTIAL�OBJEDS��
2 9 �7 ��� �4:45&.�V����$HECKS
�TEST�
AND�REPORTS�ON�YOUR�COMPUTERS�.EMORY�
29 �7��� �#&"5�%*4�.0%6-&4�'OR�
USE�W ITH �0CTA.&%�INCLUDES�A �1LAYER�
2 9 �7����4&$0/%�803-%�8"3�
*/'0."5*0/�&XCELLENT�PRODUCTION��
0 9 �7 ��� �."(/6. �V L�� �"NOTHER�
EXCELLENT�% ISK�. AGAZ INE �$REATOR�
0 9 �7 ��� �$(�'0/54�� �� �5HE�NEXT�IN�
OU R�SERIES�O F�FONTS�FOR�USE�W ITH �8ORKc
BENCH�V������OR�%51�1ACKAGES��	�
�
2 9 �7 ��� �530/*� $"%�V L�0 �5HE�BEST�
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DISK�NUMBERS�WITH�A� COLOURED�PEN
�)I�-IGHTER�OR�JUST�OUTLINE�THE�DISK�	S
� / EW �OFFICE�ADDRESS�� ���%URHAM �3OAD
�6NIT��
�4OUTHEND�0N�4EA
� F �
YOU�WANT�TO�ORDER��"FTER�SELECTING�YOUR�ORDER�PLEASE�FILL�IN�YOUR�1ERSONAL� &44&9
�44*� �:%��0RDERS�A RE �QUICKER�IF�YOU�RING�IN�ADVANCE
�
DETAILS�ON�THE�ORDER�FORM�PROVIDED� $65�065�OR�1HOTOCOPY�THIS�ADVERT� &6301&"/�03%&34� 8 HEN� O RD E R IN G � FROM � W ITH IN �
AND�1OST�TO�THE�"DDRESS�ABOVE��)AND�WRITTEN�ORDERS�ARE�ALSO�ACEPTED�� &UROPEAN�COUNTRY�REM EMBER�THAT�THERE�IS�A �M IN�ORDER�O F���DISKS� * �
$HEQUES���1OSTAL�ORDERS�SHOULD�BE�MADE�PAYABLE�TO��1%�40'5�� *F�YOU� AND�ALL�ORDERS�SENT�BY�"*3."*-�'REE�O F�CHARGE��&UROCHEQUES�A RE ���
HAVE�ORDERED�BEFORE�PLEASE�TICK�THE�"CCOUNT�/UMBER�BOX�OR�JUST�FILL�IN� ACEPTED�AND�YOUR�ORDER�W ILL�BE�SENT�"IR.AIL�THE �SAM E�DAY�� * �
THE�"CCOUNT�NUMBER�ON�YOUR�PREVIOUS�INVOICE�� */5&3/"5*0/� 03%&34� "LL�ORDERS�ARE�SENT�BY�" IR�.AIL�� 1LEASE� �
5&-&1)0/&�03%&34� $REDIT$ARD�ORDERS�CAN�BE�ACCEPTED� ADD��� TOYOURORDER�S TO TA L\. IN_� ���
�COVE RANYPOSTAGECOSTS �� 
!�
ON�OU R�5ELEPHONE�� �'AX�)OT-INE�DU RING�NO RMA L�WORK ING �HOURS
� CHEQUES� M UST�BE�D RAWN �ON�A�6�,��#ANK�� �

".*("�1-64� $3&%*5�$"3%�/6.#&3�	."45&3$"3%�O R�7*4"
� &91*3:�%"5&� 5I I IM IIIIM M �M I
����1AGESTREAM �'ONTS� 5HIS�'ONT�1ACK�TOOK�OVER����MONTHS�TO�
ORODUCE�� 5HE� ONLY� COMPREHENSIVE� SET� O F� FONTS� THAT� WORKS�
FLAWLESSLY�ON�YOUR�"M IGA
�'ULFILLING�YOUR�FON T�NEEDS�FROM �" �TO �;��
F^^>� 4PECIA L�1RICE��_ � � �� � � &UROPE�S�-ARGEST�'ONT�4ET�

����" DOBE �5YPE���'ONTS� 5HESE�S�FONTS�W ILL�W O RK �W ITH �1AAE��
TREAM �V������ �1ROFESSIONAL�1AGE�V������ 4END�A �$��4�"�&�IO R�A�
R ^ L �/ O RM A L�%ISKS�V���� 	�
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$0.1-&5&� 5HE�$OMPLETE�'RED�'ISH�HAS�BEEN� P RO FESS IONA L�
'3&%�'*4)� PRIN TED 
�BOUND �� �*NCLUDES�A�SORTED �INDEX �O F�ALL�
THE �D ISKS�� *T�N OW �STANDS �A T�O VE R������1AGES�� *T� A LSO �COMES�
W ITH � FREE � UP DA TE � P AGE S � AS � THE � NEW � D ISKS� A RE � RE LEASED ��
'3&%� '*4)� IS� A � COLLECTION� O F�"M IGA� (AMES
� 6TILITIES�� � .UCH�
.ORE��&ACH�D ISK�IS�TOTALY�PACKED�W ITH �PROGRAMS��(,�..�<� \�
"LL� 'RED� 'ISH�DISKS�COME�W ITH�FULL� INSTRUCTIONS�� �� *@@@@@ *
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�EASY� I�
%*4,4� TO�USE�%ATABASE�%ISKS��5HEY�CONTAINS�DETAILS�OF� �.H� ��

OVER� � 
���� DISKS�� �ARE�ALL� AVAILABLE�DIRECTLY�FROM �STOCK�� "�R
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ON�'RED� 'ISH
�5#"(
�"MOS
� '"6(
�4."6(
�4COPE
�"GATRON
��. B� \�
"1%$
� 1ANORAMA
� "MICUS
� 4LIP� DISK
� +OE� -ARSON
� 9 C � R �
5$6(
�/;"6(
�501*,
�10--:40'5�� �%&+"�76�� T I � � 
 U � <

"NY�O THE R�D ISKS�O R �# UDGE T�4OFTW ARE 505"-�13*$&� _@

1%�40'5�/08 �450$,4� *#"RT�1$�1%�1)0/&�'03�" �13*/5&%�-*45�O R�"/ �61%"5&



" . * ( " % 0 4

4.*%%:�4�3&%�)05�5*1
*F�YOU� USE�"MIGA%04�OFTEN
� THERE �
WILL�BE�TIMES�WHEN�THE�COMPLEX�
HIERARCHY�CAN� BECOME�BOTHERSOME��
$OMMODORE�SUPPLIES�A� USEFUL�
SCRIPT
� 1$%� 	PREVIOUS�$%
�WHICH�
ALLOWS�YOU�TO �TOGGLE� BETWEEN�TWO �
DIRECTORIES� LIKE�THIS�

��7MPI@CLAF���� ��0#$�*�
393�4MMJQ
� � 7MPI@CLAF���� � 4MMJQ�0#$�+ �
393�SRGJGRGCQ
��7MPI@CLAFJ���5RGJGRGCQ�0#$�
� �7MPI@CLAFJ���4MMJQ�0#$
� �7MPI@CLAFJ���5RGJGRGCQ�

'OR�THE �SAKE� O F�THESE �EXAMPLES�
THE � PROMPT� IS�SHOW ING�THE �CURRENT�
DIRECTORY�� 5HIS� IS� FINE � IF �YOU�WANT�TO �
SW ITCH� BETWEEN�JU S T �TWO�D IRECTORIES
�
BU T� IF �YOU� FIND �YOU RSE LF�SWAPPING�
BETWEEN� SEVERAL� P LACES� IN� THE �
HIERARCHY�� � PERHAPS�ACROSS�SEVERAL�
D ISKS
� 1$%� IS� LESS � USE FU L�� #EING�A�
SCRIP T
� 1$%� IS�A LSO� RA THER�SLOW�

5HE� BASIS �O F�TH IS �TIP � IS� A� BRACE�
O F�S IM P LE � A LIASES� 	SU ITAB LE � FO R�
"MIGA%04� RE LEASE� � �� � UPWARDS
�
WHICH� REMEMBER�THE � CURRENT�
DIRECTORY�AND� MOVE�TO � IT� A FTERWARDS��
6SING�TH IS �TECHNIQUE� IS� FAS TE R�AND�
MORE�VERSATILE �THAN� 1$%
� A LTHOUGH� IT�
DOES� REQUIRE� S LIGHTLY �MORE� USER�
IN TE RACTION �� "DD� THE � FO LLOW ING�
DE FIN ITIONS�TO �YOUR�4HELL�4 TARTUP
�
THEN� CLOSE� AND� REOPEN�THE �4HELL�

!,)!3�4$�!33)'.�$)2>;=��� ���
!,)!3�0$�#$�$)2>�;�=��

5HE� PA IR�WORK� LIKE�TH IS �� 5%� 	TH IS�
DIRECTORY
� REMEMBERS�THE �CURRENT�
D IRECTORY�AND� 1%� RE TURNS�TO � IT�
A FTERWARDS�� &ACH� ALIAS�TAKES� A�
SINGLE� ARGUMENT�WHICH� SHOULD� BE� A�
NAME�OR�NUMBER�YOU�CAN� THEN� USE�
TO � RETURN� TO �� 'OR� INSTANCE�

��4$��
�� QCRQ�RFGQ�BGPCARMPW�RM�����
��4$�32#
�� QCRQ�RFC�ASPPCLR�*�
BGPCARMPW�RM��32#�
��0$��
�� PCRSPLQ�RM�BGPCARMPW�����
��0$�32#
�� PCRSPLQ�RM�BGPCARMPW��32#�

5HERE� IS� NO� LIM IT�TO �THE � NUMBER�
O F�D IRECTORY� PATHS�YOU� CAN� STORE
�
AND� A� D IRECTORY�CAN� BE� ANYWHERE� � �
EVEN� ON� A� D IFFE REN T�DISK�

)08�5)&:�803,
5IME� NOW�FO R�SOME� EXP LANATION��
5HESE� A LIASES� RELY�ON� A� FEA TU RE �O F�
"MIGA%04jS�"44*(/� COMMAND� TH A T�
W ILL� A LLOW �YOU� TO � CREATE� A� LOGICAL

D IRECTORY�	PATH
� ASS IGNMENT�TO �THE�
CURRENT�D IRECTORY�� *N�O THE R�WORDS�

!33)'.�+%93�� $%63�+CWK?NQ

IS� THE �SAME� AS�

#$�$%63�+CWK?NQ�
!33)'.�+%93�

5HE�DOUBLE�QUOTES� F ILL� IN� THE�
REQUIRED�DESTINA TION � ARGUMENT�AND�
ARE� READ� BY�THE �COMMAND�LINE�
PARSER�AS�THE � CURRENT�DIRECTORY�� 	"S� *�
HAVE� ALREADY�EXPLA INED� TH IS � IS�A�
FEA TU RE �O F�"MIGA%04�DIRECTORY�
LOCKING�
�5HE�5%� ALIAS�MAKES� USE� O F�
TH IS 
� SO�

��4$�32#

TRANS LA TES � IN TO �THE �FOLLOW ING�

!33)'.�$)2>32#�� ��

5HIS�CREA TES� A� LOGICAL� PATH�
ASS IGNMENT�PO IN TING�TO �THE �CURRENT�
D IRECTORY�� 	3EMEMBER
� THE � <� AND� >�
ARE� REPLACED� BY�THE �F IRS T�ARGUMENT�
YOU� SUPPLY�A T�THE �COMMAND� LINE�
�
5HIS� ASS IGNMENT� IS�THEN� ADDED� TO �
THE � CURRENT� SYSTEM � LIST�

/OW
� WHEN� YOU� ENTER�

��0$�32#

TH IS � CREATES�THE �FO LLOW ING�COMMAND��

#$�$)2>32#�

AND�TAKES�YOU� NEATLY�BACK�TO �WHERE�
YOU�WERE� BEFORE�� 4 INCE�THESE �
ASS IGNMENTS� ARE� HANDLED� IN� A� LIS T�
THEY�CONSUME�ONLY�A� M INUSCULE�
AM OUNT�O F�MEMORY�SO�YOU� CAN� HAVE�
AS� MANY�AS�YOU�W ISH�� 5HE� FO LLOW ING�
A LIAS� 	WHICH� DIRECTORY
�W ILL� SHOW�
WHERE� ANY�PA RTICU LAR�ASS IGNMENT� IS�

!,)!3�7$�!33)'.�$)2>;=��� *�
%8)343

:OU� USE� IT� IN� MUCH� THE �SAME�
WAY
� FO R�EXAMPLE�

��7$�32#�*
393�$CT?A��3MSPAC�3JCCNW

����� �������������
#ECAUSE� OF�THE�WIDTH� OF�THE �
COLUMNS� IN�"MIGA�4HOPPER
� WE�
OCCASIONALLY� HAVE�TO� BREAK�A�
COMMAND� ACROSS�TWO� LINES�
8HERE�THIS� HAS� HAPPENED
�WE� USE�
THE� + � SYMBOL� TO� INDICATE� THAT�
YOU� SHOULD� NOT� PRESS� THE� <3ETURN>�
KEY�AT�THE�END� OF�THE�FIRST� LINE�� �
JUST�CONTINUE� TYPING�THE�SECOND�

'KBJ?L?;M
� 5HESE� FEW �COMMANDS�
ENABLE� US� TO �CREATE�THE � BASIC�
FRAMEWORK�FO R�ANY�"M IGAGUIDE�
DOCUMENT�

`$!4!"!3%�
`7/2$72!0�
`./$%�-!).
`2%-�4FC�R?@JC�MD�AMLRCLRQ�*�
?LB�GLGRG?J�JGLIQ�EM�GL�FCPC��
`%.$./$%

5)&�.*44*/(�-*/, 
5HE�-*/,�COMMAND� SHOULD� A LSO� BE�
ABLE�TO � LOAD� OTHER�FILE S � SUCH� AS� *''�
P ICTURES� AND� SOUND� SAMPLES� � �BU T�FOR�
SOME� REASON� THE �VERSION� *� WAS� USING�
	ON� AN� " ���� �8ORKBENCH
�
S TEAD FASTLY � RE FUSED� TO � DO� ANYTHING��
)OWEVER
� TH IS � MAY�HAVE� HAD�
SOM ETH ING �TO � DO�W ITH� THE �EARLY�
VERSION� O F�, ICKSTART� � �� � SOFT�KICKED� IN�
THE � MACHINE�� *N� ANY�CASE
� IT� SEEMS� IT

`Y�"SRRML�RCVR��
.MBC>L?KC


,).+

5HE� LINK�CAN� BE� PLACED� ANYWHERE�
IN�THE �TE X T�WHICH� IS� FORMATTED�
DYNAM ICALLY�AS� THE�
PAGE� IS� DISPLAYED�
5YPICALLY
� THE �F IRS T�
PAGE� O F�YOUR�
DA TABASE�WILL�
CONTA IN� A�SERIES�O F�
LINKS�TO �EACH� O F�THE �
INDIVIDUAL�
g CHAP TE RSh �� &ACH�
CHAPTER�MAY�CONTAIN�
A� SERIES� O F�SUB�
CHAPTERS�OR
SECTIONS
� EACH� BU ILT� FROM � A� SEPARATE�
NODE�� 5HE� MAIN� NODE�WOULD� THEN�
LOOK�SOMETH ING� LIKE�TH IS �

`./$%�-!).
��`Y�#F?NRCP����,).+�#F?NRCP>J[
��`Y�#F?NRCP����,).+�#F?NRCP>�[
��`Y�#F?NRCP����,).+�#F?NRCP>�[
��`Y�'JMQQ?PW��,).+�'JMQQ?PW
�
%.$./$%

5HERE� IS� NO� NEED� TO �MAKE� ALL� THE�
LINKS� RESOLVABLE�WHILE� YOU� ARE�
DEVELOPING�AND� TE S TIN G �THE � DATABASE
�
ALTHOUGH� IT � IS�AN� IDEA� TO � PROVIDE�
EMPTY�NODES�OR�HOOKS�

#Y�DE FAU LT
� THE �T IT LE �O F�THE �WINDOW�
IS�TAKEN� FROM � THE �CURRENT�NODE� NAME��
:OU� CAN� OVERRIDE� TH IS � A T�ANY�PO IN T�BY�
INSERTING�THE �FO LLOW ING �COMMAND�

`4)4,%�UGLBMU>4GRJC>4CVR

3ANGED� ALONG�THE �TOP � O F�THE�
"MIGAGUIDE� DATABASE
� YOU�WILL� FIND�
BU TTONS�FO R�AN� INDEX�AND� AN� INTERNAL�
HELP� SYSTEM �� #Y�DE FAU LT
� THE � HELP�

SYSTEM � IS� LOADED

�F:7E7�87I �
5A??3@6E�7@34>7�
GE�FA�5D73F7�F:7�

43E;5�8D3?7IAD=�

FROM � THE
"MIGAGUIDE�GUIDE
FILE � LOCATED�ON� THE�
-0$"-&�� D ISK �	OR�
ASS IGNMENT� IF�
YOU jRE�WORKING�
FROM � HARD� DISK
��
5HIS� IS� A LSO� A�GOOD�
PLACE� TO � S TA RT� IF

@@@@@@@@@@@C�����@� YOU�WANT�TO � SEE
ANOTHER�EXAMPLE�

O F�"MIGAGUIDE� A T�WORK�� :OU� CAN�
PROVIDE�YOUR�OWN� NODE� INDEX�BY�
INCORPORATING�THE� FO LLOW ING�COMMAND�
BEFORE� THE� MAIN� NODE�

`).$%8�)LBCV>.MBC>.?KC

*F�TH IS � COMMAND� IS� FOUND
� THE�
*NDEX�BUTTON� IS�MADE� AVAILABLE� AND�
WHEN� CLICKED� TAKES� THE� USER�DIRECTLY�
TO �THE� INTERNAL� INDEX�NODE�� 4IMILARLY
�
BY� INCORPORATING�THE� LINE�

`(%,0�(CJN>.MBC>.?KC

YOU� CAN� PROVIDE�YOUR�OWN� INTERNAL�
HELP� AND� OVERRIDE�THE � DE FAU LT�SETUP�

/EXT�MONTH� * j LL� BE� EXAM INING�THE�
8ORKBENCH� � �� � 4TARTUP�SEQUENCE�
AND� TWO�EXTRA�COMMANDS�WHICH�
PROVIDE�EXTRA�FUNCTIONA LITY �AND� USER��
FRIEND LINESS�TO � SCRIPTS��$%

/ODES� ARE
�
PERHAPS
� A� LITTLE �
COMPLEX�A T�F IRS T�
AND� THEY�DO�
REQUIRE� A� LITTLE �
MORE� THAN�JU S T�A�
CURSORY
INTRODUCTION�� *N�
AN�"MIGAGUIDE�
DATABASE� A� NODE�
IS� A� PAGE� O F�TEXT�
AND� OPTIONAL�
LINKS�� /ODES�CAN�
BE�STORED�
ANYWHERE� IN� THE�
DATABASE� AND� ACCESSED� AS� REQUIRED��
$ LICKING�ON� A� LINK� 	SHOWN� AS� A� BUTTON�
IN� THE� TEXT
� TAKES�THE� USER�D IRECTLY �TO �
A� NAMED� NODE�� 5HERE� IS� NO�
REQUIREMENT�TO � PROVIDE� A� RETURN� PATH�
FROM � ANY�NODE�SINCE�TH IS � IS� HANDLED�
BY�"M IGAGUIDEjS�3&53"$&� FUNCTION��
-INKS� ARE� ASSEMBLED� LIKE�TH IS �

%G>F;H;7I �CAN�DISPLAY� *''�FILES��
5HESE�ARE�ON� A����COLOUR�
8ORKBENCH
� BUT�A�CUSTOM�SCREEN�
COULD�JUST�AS�EASILY�HAVE� BEEN� USED

SHOULD� BE� POSSIB LE� TO � INSERT�
SOMETHING� LIKE�TH IS �

`Y�3FMU�KC�?�NGARSPC��,).+�*�
$G?EP?K�)&&
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" M IG A �
4 HOPPE R� BEST

5 � BU Y
' E A TU RE S5RUE�GREYSCALES
���������DPI
����MM�HEAD
�0$3�OPTION
5OP�QUALITY�HARDWARE�WITH�THE�LATEST�VERSION�OF�SOFTWARE�FROM�.IGRAPH��"LLOWS�REAL�TIME�SCANNING
�PROVIDES�POWERFUL�EDITING��
PAINTING�FEATURES��$OMPATIBLE�	IMPORT�FEXPORTS
�*''
*.(
1$9
5''�AND�."$1"*/5�FORMATS�$OMPATIBLE�W ITH�ALL�"MIGAiS�
"���
"����
"���
"����
"����
"�����AND�"����

@ � 
� 5 OUCH � 6 1 � 
� . E RG E � * T � AND � 4 PEC IA L
5 OUCH � 6 1 � AND � . E RG E � * T � 4 O FTW A RE � 0 $ 3 � SO FTW A RE

#PGG�, /�3@MNDJI�
0JAOR<M@��Q<DG<=G@

L����

 L������
.INMUM�SYSTEM�REQUIREMENT��.B�3".
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%ISK L����
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� N�MANY�HOUSEHOLDS
� THE�MOST�
DREADED�BILL�OF�ALL� IS�THE�
ELECTRICITY�ACCOUNT�� *T�COMES�
EVERY�THREE�MONTHS�WITHOUT�

FAIL
� AND�UNLESS�YOU�PAY�BY�DIRECT�
DEBIT
� IT�CAN�COME�AS�A�NASTY�
SURPRISE��8E�ALL� NEED�ELECTRICITY�FOR�
LIGHTING
� TELEVISIONS�AND�COMPUTERS
�
BUT�HOW�MUCH�DO�WE�CONSUME �5HE�
SPREADSHEET�
PRESENTED�HERE�WILL�
CALCULATE�AVERAGE�
DAILY�USAGE�AND�
EXTRAPOLATE�THAT� INTO�
A�PROJECTION�OF�THE�
QUARTERLY�BILL��"�FEW�
SIMPLE�MODIFICATIONS�
WILL�DO�THE�SAME�THING�
FOR�YOUR�GAS�BILL�AND
�
IN�EITHER�CASE
�WILL�AT�
LEAST�SHOW�YOU�SOME�
SOOTHING�GRAPHICS�

5HE�THEORY�BEHIND�
THIS� SHEET� IS� SIMPLE�
STATISTICAL� PROJECTION�
*N� ANY�HOUSEHOLD
�
ELECTRICITY�USAGE�
FLUCTUATES�ON� A�DAILY�
BASIS
� BUT�THE�WEEKLY�AVERAGE�
REMAINS�FAIRLY�CONSTANT�� 0VER�A�
COMPLETE�QUARTER
� THE�DAILY�
FLUCTUATIONS� ARE� REDUCED�CONSIDERABLY�
AND
� THEREFORE
� IT� IS� POSSIBLE�TO�
PROJECT�THE� QUARTERLY�BILL� FROM�JUST�A�
FEW�WEEKSi� READINGS�� *N�A�TEST�
ENVIRONMENT�THE� ACCURACY�FOR�
READINGS�TAKEN�AT�FOUR�DAYS�AND����
DAYS�WAS�BETTER�THAN���� PER�CENT��
	"LTHOUGH� IT�STILL� DOESN�T�MAKE� THE�BILL�
ANY�EASIER�TO�STOMACH�


5HAT�DOESN�T�MEAN�TO�SAY�THE�
SHEET�WILL� BE�THAT�ACCURATE� IN�EVERY�
HOUSE�� IF�YOU� NIP�OUT�AND�BUY�A�
TUMBLE�DRYER�HALF�WAY�THROUGH�THE�
QUARTER
� EXPECT�THE� PROJECTION� AND�
FINAL� BILL� TO� ROCKET�� "T� LEAST�TWO�
WEEKS�� READINGS�SHOULD�BE�ENOUGH�TO�
ENSURE�AT� LEAST����PER�CENT�
ACCURACY�� *N� ANY�EVENT
� AT�THE� END�OF�
THE�QUARTER
� THIS�SHEET�WILL� TELL�YOU�
WHAT�THE�BILL� IS�GOING�TO�BE�� #Y�
COMPILING�A�DATABASE�OF�PREVIOUS�
READINGS�YOU�WILL� BE�ABLE�TO�COMPARE�
USAGE�OVER�A�YEAR�OR�MANY�YEARS�

6SING�THE�COMPLETED� SHEET�IS�
SIMPLICITY�ITSELF
� ALTHOUGH� IT�DOES�
REQUIRE�A�SMALL� AMOUNT�OF�USER�
INTERACTION
� IN� THAT�IT�S� UP�TO�YOU�TO�
ENTER�THE�CURRENT�METER� READING�
ACCURATELY��5HE�NEW�METERS�ARE�FAIRLY�
SIMPLE�TO�FOLLOW
� THE�OLD� STYLE� IS�
MORE�TRICKY�� *F�YOU� HAVE�NEVER�READ�
SUCH�A�METER�BEFORE
� CONSULT�THE�
PANEL� FOR�MORE� INFORMATION�

&/5&3*/(�5)&�4)&&5
4PREADSHEETS�HAVE�TO� BE�
PROGRAMMED�g�THERE� IS� NO�GETTING�
AWAY�FROM�THAT
� NO�MATTER�WHAT�
DEALERS�MIGHT�TELL�YOU�� -ISTING�A�
SPREADSHEET�PROGRAM� IS� SOMETHING�
WE�HAVE�NOT�TRIED� BEFORE�� 5HE�
PROBLEM� IS�ONE�OF�LOGISTICS�� HOW� IS� IT�
POSSIBLE�TO� LIST�A�TWO�DIMENSIONAL�
MATRIX� IN� A� LINEAR�FASHION 

5HE�&NERGY�4PREADSHEETiS�ELECTRIC�
VERSION�UNDER�DEVELOPMENT��5HIS�
SHOT
� TAKEN�FROM�1RO$ALC
�SHOWS�AN�
ANOMALY� IN�+ULY������CAUSED�BY�A�
COUNCIL�ESTIMATED� READING

5HE�SOLUTION�WE� HAVE�ARRIVED�AT�
IS�TO� LIST�ALL� THE�CELLS� IN�A�MORE�
CONVENTIONAL� FORM�� &ACH�CELL� IS� LISTED�
AS�THE�CELL� REFERENCE�FOLLOWED�BY�THE�
CELL�CONTENTS�� 'OR� INSTANCE�

!��� �"��
"��

WHICH�MEANS�ENTER��$���$���AT�
CELL� REFERENCE�#��� *N� SOME�CASES�
SPECIAL� FORMATTING� IS� REQUIRED�WHICH�
HAS�BEEN� NOTED� IN� ANGLE�BRACKETS
�
LIKE� THIS�� ��FORMAT�NOTES����5HIS�TEXT�
IS� NOT�ENTERED
� BUT� IS� USED� IN� SETTING�
UP�THE� SHEET��"S�THE� PROGRAM�STANDS
�
IT� IS� SUITABLE�FOR�1ROFESSIONAL�$ALC�g�
A� LITTLE�WORK� IS� REQUIRED� TO�CONVERT� IT�
TO�OTHERS�SUCH�AS� 5HE�"DVANTAGE
�
"NALYSE
� 5HE�8ORKS�AND�.AXIPLAN��
"PART�FROM�THE�DATE�FUNCTIONS
� THIS�
SHOULD� NOT� REQUIRE�TOO�MUCH�EFFORT�

$&--�%*7*4*0/
8HAT�NOW�FOLLOWS� IS� AN�OVERVIEW�OF�
HOW�THE� SHEET�FUNCTIONS���

$0-6./�"
5HE�MAJORITY�OF�THIS�COLUMN� IS�MADE�
UP�OF�PLAIN� TEXT��5HE�DATES�"�����"���
COULD�CONCEIVABLY�BE� REAL� DATES
� BUT�
THIS�MAKES�NO�DIFFERENCE� IN�PRACTICE�

"����5HE�CONVERSION�FACTOR�FOR�THE�
DIFFERENT�METERING�SYSTEMS��"S�A� RULE�
OF�THUMB
� USE����
����FOR�ELECTRIC�
METERS� AND� ��
����FOR�GAS�METERS��
	5O�WORK�OUT�WHAT�YOU� NEED
�WORK�OUT�
THE�METER�S�MAXIMUM� READING
� SAY�
����
�ADD� ��AND�ENTER�THAT�


"����5HE�PRICE�PER�UNIT�OF�THE�
RESOURCE��"T�THE�TIME�OF�WRITING
� THIS

4EVERAL�CALCULATIONS� IN�THIS�SHEET�
USE�MODULO�OR� hCLOCKi�ARITHMETIC�
*N�MATHS
� A�MODULO�IS�DEFINED�AS�
THE� REMAINDER�LEFT�AFTER�DIVISION�� �
SO�WHY�SHOULD�WE�BE�USING�IT�HERE �
5HE�KEY�IS�THAT�THE�MOST�COMMON�
METERING�SYSTEM�USED� FOR�GAS�AND�
ELECTRICITY�IS�A�CLOCK�� *N�OTHER�
WORDS
� IT�HAS�A� LIMITED�COUNT�
BEFORE� IT� RETURNS�TO�ZERO��5HE�SAME�
IS�TRUE�OF�ANY�COMPUTER�FUNCTION�� �
THOUGH� IN�MATHEMATICAL�SCIENCE�
THE�LARGEST�NUMBER�POSSIBLE� IS�
INFINITY��5HE�PROBLEM�WE�ARE�FACED�
WITH�HERE� IS�THE� LARGEST�NUMBER�
THAT�CAN�BE�DISPLAYED�ON�THE�DIAL� IS�
MUCH� LESS�THAN�THAT�WHICH�A�
COMPUTER�CAN�HANDLE�� ��
����
RATHER�THAN�BILLIONS�

$ONSIDER�THE�FOLLOWING��5HE�DIAL�
READS�������AND� THE�PROJECTED�
USAGE�WE�NEED�TO�ADD� IS� ����UNITS��
5HIS�WOULD� LEAD�TO�THE�FOLLOWING�

����������
�������

5HIS� IS�QUITE�CORRECT
� BUT�IT� IS�OUT�OF�
THE�METERiS� RANGE�

*N�ORDER�TO�FIX�THIS�WE�MODULO�
THE� RESULT�WITH� THE�METERiS�
MAXIMUM�DISPLAYED�VALUE� PLUS� ��� *N�
OTHER�WORDS�

�������� �	�������

����REMAINDER���

OR
� BY�USING�MODULOS�TO� RETURN�JUST�
THE� REMAINDER�

�������.0%�	�������

����

8HICH� IS
� OF�COURSE�WHAT�THE�METER�
WOULD� HAVE�READ��5HE�SAME�
CALCULATION�CAN�BE�APPLIED�TO�CASES�
WHERE�THE�CALCULATION�COULD�YIELD�A�
NEGATIVE� RESULT��0RDINARILY
� IT�WOULD�
BE�MORE�APPROPRIATE�TO�USE�"#4�
	ABSOLUTE�VALUE
�BUT�THIS�WOULD� NOT�
WORK�HERE��5AKE�A�CASE�WHERE�THE�
METER�HAS� hCLOCKEDi� DURING�A�
QUARTER��5HIS�COULD� RESULT�IN� A�
NEGATIVE�VALUE�OF�UNITS� USED
�WHICH�
WOULD�GIVE� A� RESULT�LIKE�THIS�

��������
�������

5HE�ABSOLUTE�VALUE�OF�THIS� IS�
������� THE�SORT�OF�FUEL� BILL� THAT�
COULD� BANKRUPT�A�SMALL� TOWN��5O�
AVOID� THIS
�WE�CAN�ADD� THE�
MAXIMUM�DISPLAYED�VALUE�AND�
CALCULATE�THE�MODULUS�OF�THE� RESULT�
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WHICH� IS�CORRECT��5HIS�DOES�NOT�
AFFECT�NORMAL�VALUES
� FOR� INSTANCE�
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IS�THE�SAME�AS�
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IS� ������� FOR�ELECTRICITY�AND���������
FOR�GAS��5O�ARRIVE�AT�THIS�� IF�THE� PRICE�
PER�UNIT� IS� ����P
� DIVIDE�THAT�BY�����
AND�ENTER�THE� RESULT�OR�SIMPLY�ENTER�
THE�FOLLOWING�� �	��������
�

$0-6./�#
#����#4��3EAD�THE�VALUES�FROM�THE�
USAGE�HISTORY�TABLE�AND� CALCULATE�THE�
BILLING�COST�BASED�ON�THE�CURRENT�
CHARGES�� 4OME�OF�THESE�WILL� NOT�TALLY�
WITH� PREVIOUS� BILLS�DUE�TO�THE�
FLUCTUATIONS� IN� THE�COST�OF�THE�
RESOURCE�� )OWEVER
� FOR�CHART�BASED�
COMPARISON� IT� IS�MORE� IMPORTANT�TO�
SHOW�THE�ABSOLUTE�VARIATIONS� IN�
USAGE��:OU�CAN�ADD�ANOTHER�SET�OF�
FORMULAE�TO�THE� RIGHT�OF�THESE�
	$����$�
�TO�SHOW�THIS�TOO�

#�����#����5HESE�VALUES�ARE�THE�
READINGS�FROM�THE�PREVIOUS�YEAR��5HE�
ONLY�IMPORTANT�VALUE� IS� HELD� IN�#����
THIS�MUST�BE�PRESENT�FOR�THE�SHEET�TO�
WORK�CORRECTLY�� *F�THE�OTHERS�ARE�
MISSING
� THIS�WILL� CAUSE�ERRONEOUS�
VALUES� IN�THE�COMPARATIVE� RESULTS
�
BUT�THESE�ARE� NOT�USED� IN� THE�
PROJECTED� CALCULATION�

#����$ALCULATES�THE� PROJECTED�METER�
READING�� 4INCE�THE�NORMAL�METERS�
ONLY�COUNT�UP�TO���
����THIS�VALUE� IS�
A�MODULO� OF�THE� RESULT�

#�����#����5HE� REMAINDER�OF�THIS�
COLUMN� IS�TEXT�VALUES�FOR�DATES��5HE�
EXAMPLES� PROVIDED� HERE�ARE� CORRECT�
FOR�THE�SHEET�AS�SHOWN� AND�WILL�
REMAIN� SO�UNTIL�+ANUARY������

$0-6./�$
$����$���"RE�THE�STANDING�CHARGE�FOR�
A� QUARTER�� $HECK�THIS�FROM�YOUR�OWN�
BILLING�INFORMATION�

$�����$����$OMPUTE�THE�UNITS� USED�
FOR�EACH� PERIOD��5HE� PERIOD� FURTHEST�
BACK� IN�TIME�	$ LL
 � IS� ALWAYS�ZERO�
SINCE�THIS� IS�THE�STARTING�POINT��5HE�
REMAINDER�OF�THESE�CELLS�ARE�
CALCULATED� FROM�THE�DIFFERENCE�
BETWEEN�THE�CURRENT�VALUE�AND�THE�
LAST�ONE�� .ODULO�ARITHMETIC� REMOVES�
THE�NEGATIVE�VALUES�AND�ENSURES�THE�
VALUE� IS�WITHIN� RANGE�

$����$URRENT�PRICE�PER�UNIT� IN� PENCE�

$����4INCE�$���CONTAINS�THE�
AVERAGE�USAGE� PER�DAY�	IN� ARBITRARY�
UNITS

� THIS�MULTIPLIES�THAT�VALUE�BY�
����
� IN� OTHER�WORDS
� ��DAYS�TIMES�
���WEEKS
� OR
� THE�NUMBER�OF�DAYS� IN�
A�QUARTER�� 	*N�TRUTH
� THIS�CALCULATION� IS�
NOT�ABSOLUTELY�ACCURATE�DOWN�TO�THE�
LAST�FEW�PENCE
� BUT� IT� IS�CLOSE�
ENOUGH�
�:OU� CAN� USE� THE� CONSTANT�
��� IN� PLACE�OF�THIS� IF�YOU�WISH�

$����$ALCULATES�THE�AVERAGE�DAILY�
USE�BY�TAKING�

	LAST� READING�� �CURRENT� READING
�
�DAYS�ELAPSED

.ODULO�ARITHMETIC�TAKES�CARE�OF�
INSTANCES�WHEN�THE�METER� READING� IS�
hCLOCKEDi��5HIS� IS�EXPLAINED� IN�MORE�
DETAIL� IN� A� SEPARATE� PANEL�

$���� &XTRACTS�THE�CURRENT�READING�
FROM�THE�GRAPH�TABLE�AND� PLACES� IT

NEATLY�IN�A�TABLE�OF�VALUES��5HIS� ALSO�
MAKES� IT�EASILY�ACCESSIBLE�FOR�
PROGRAMMING�PURPOSES�

$����:OUR� hCURRENTi� READING� IS�
ENTERED� HERE��5HIS�CELL� SHOULD� BE�
HIGHLIGHTED� IN�A�DIFFERENT�COLOUR�TO�
SHOW�A�USER� INPUT�

$����$ALCULATES�THE�DAYS�ELAPSED�
BETWEEN� THE�DATE�OF�THE� LAST�
CHARGEABLE� READING�AND�THE�CURRENT�
ONE�� &���AND� &���CONTAIN� DATE� INDEX�
VALUES�� 5HIS�CALCULATION� IS�DONE�
SEPARATELY�TO�ALLOW�EASIER�CONVERSION�
TO�OTHER�SHEETS�

$�����$����$ALCULATE�THE�AVERAGE�
DAILY�USAGE�OF�ELECTRICITY��5HIS�VALUE�
IS� USEFUL� IF�YOU�ARE� RUNNING�ON�A�TIGHT�
BUDGET�SINCE� IT�CAN�TELL�YOU� HOW�
MUCH�TO� PUT�AWAY�EACH�DAY��.ULTIPLY�
THE�VALUE�BY��� AND� IT�WILL�GIVE�YOU�A�
WEEK
� �����A�MONTH
� AND� SO�ON�

$0-6./�%
%����%���5HESE�ARE�ONLY�APPLICABLE�TO�
COMMERCIAL� PROPERTIES�AT�PRESENT��
DOMESTIC� USERS�DO�NOT�PAY�7"5�ON�
ELECTRICITY�� &VEN�SO
� COMMERCIAL�
USERS�ONLY�PAY�7"5� IF�THEY�USE�MORE�
THAN���,8HRS�ON� A�DAILY�AVERAGE��
%OMESTIC� USERS�SHOULD�ENTER���

%�����%����$ALCULATE�THE�AVERAGE�
DAILY�USAGE� IN� UNITS��:OU�CAN� REPLACE�
THE�CALCULATION� �����WITH�THE�
CONSTANT���� IF�YOU� PREFER�OR�ENTER�THE�
FORMULA� IN�A�DIFFERENT�CELL�

$0-6./�&
&����&���$ALCULATE�AND�DISPLAY�THE�
7"5�COMPONENT�	IF�ANY
�

&�����&����5HE�DATE�OF�YOUR� LAST�AND�
CURRENT�READING�� *N� FACT
�THE�ONLY�
SHEET�WHERE�THIS�CAN�BE�ENTERED�
DIRECTLY�	AND� IT�MUST�BE�DONE� IN� THIS�
FORMAT
� IS�1ROFESSIONAL�$ALC�� *N� ALL�
OTHER�SHEETS�THE�DATE� INDEX�MUST�BE�
CALCULATED� SEPARATELY�

$0-6./�'
'����'���$OMPUTE�THE�TOTALS� AND�
PROJECTED� TOTAL�

46%%&/�$0/7&34*0/
*T�MIGHT�COME� AS�A�SHOCK
� BUT�NOT�ALL�
SPREADSHEETS� ARE�THE�SAME�� &VEN�
WHERE�FUNCTIONS�MAY�APPEAR�SIMILAR
�
THEY�MIGHT�NOT�DO�EXACTLY�THE� SAME�
JOB��5HIS� IS� PARTICULARLY�TRUE�OF�DATE�
FUNCTIONS�� 5HE�8ORKS
�"NALYSE
�
.AXIPLAN�AND�1LAN�*5�CAN�ALL�
CALCULATE�A�DATE� INDEX�� BUT�THE�DATE�
MUST�BE�ENTERED�AS�THREE� SEPARATE�
FUNCTION�ARGUMENTS��1ROFESSIONAL�
$ALC�AND�"DVANTAGE�CAN�TAKE�THE�
DATE� AS� A� STRING�OR�A�FUNCTION��+UST�TO�
AGGRAVATE�MATTERS�THOUGH
� THE�
FUNCTIONS�DO�NOT�WORK�THE� SAME�WAY�
AROUND�� 1LEASE� NOTE� ALSO�THAT�5HE�
8ORKS�AND�"NALYSE�PRECEDE�THEIR�
FUNCTIONS�WITH� h!i� AND�NOT

5O�SAVE�COMPLICATING�MATTERS�
STILL� FURTHER
� THE�METHOD� *� HAVE�
ADOPTED� IS�COMMON�TO�ALL�
SPREADSHEETS� 	EVEN�1RO$ALC
��
"DVANTAGE�USERS�MAY�WISH� TO�TAKE�
THE� SIMPLER�PATH� USING�THE�
%"5&7"-6&	453
� FUNCTION�� *F�YOU�
ARE� USING�"DVANTAGE�	OR�1RO$ALC
�THE

FOLLOWING�SHOULD� BE�ENTERED� IN� CELLS�
&���AND����

" � � �� �A>OB�!���!���!��	�A>OB��
" � � �� �A>OB�"���"��� "��	�A>OB�

8ORKS�OR�"NALYSE�OWNERS�SHOULD�USE�

" � � �� �A>OB�!���!���!��	�A>OB��
" � � �� UA>OB�"���"���"��	�A>OB�

0R
� IF�YOU�ARE� USING�.AXIPLAN�	7����
UPWARDS
�OR�1LAN�*5��
� ENTER�THIS�

" � � �� �A>OB�!���!���!��	�A>OB��
"� � � � �A>OB�"���"���"��	�A>OB�

5HE�ADDITIONAL� RANGE�"�����$���
DESCRIBED� IN�THE�MAIN� PROGRAM�WILL�
ALSO� BE� REQUIRED��5O� REITERATE
� IF�YOU�
ARE� LUCKY�ENOUGH�TO�OWN�1ROFESSIONAL�
$ALC
� NONE�OF�THIS� IS�NECESSARY��:OU�
CAN�ENTER�THE�DATE� INTO�THE�CELL�
DIRECTLY� IN�THE� FORMAT�� ..�%%�::�AND�
IT�WILL� BE�CONVERTED� AUTOMATICALLY�

45�4�" �("4
5HIS�SPREADSHEET�CAN�EASILY�DOUBLE�
UP�TO�MAKE�PROJECTIONS�OF�GAS� UNITS��
5WO�THINGS� SHOULD� BE�BORNE� IN�MIND

%�2!��+)!�Q P �.!� �5+1.�)!0!.�
�

5HERE�ARE�SEVERAL�
VARIETIES�OF�ELECTRICITY�
METER�IN� USE��5HE�MOST�
COMMON�TYPES�ARE�THE�
DIAL�AND�DIGITAL�VARIETIES�
#OTH�GIVE�A�SIX�FIGURE�
READING�OF�THE�UNITS�USED
�BUT� IT� IS�
IMPORTANT�TO�NOTE�THAT�THE� LAST�
FIGURE�� � hTENTHSi 
�USUALLY�SHOWN� IN�
RED�� �IS�NOT�USED��4O
�TAKING�A�
READING�FROM�THE�DIGITAL�TYPE�	AS�
SHOWN� IN�'IGURE��
� IS�A�SIMPLE�
MATTER�OF�NOTING�DOWN�THE�FIRST�
FIVE�DIGITS�� ������

5HE�OLDER
� DIAL�TYPE� IS�MORE�
DIFFICULT�TO�FATHOM�� /OT�ONLY�DO�YOU�
HAVE�TO�COMPILE� A� READING�FROM�FIVE�
DIALS
� BUT�SOME�OF�THE�DIALS� ROTATE�
ANTI�CLOCKWISE��$ONSIDER�'IGURE���
WHICH� REPRESENTS�THE�SAME�
READING��5HE�DIALS� ARE� READ�
CLOCKWISE�FROM� LEFT�TO� RIGHT�� -OOK�AT

� � � �\
'IGURE����"�DIGITAL�ELECTRIC�METER

THE�DIGITS�ON�THE���
���S�DIAL��
3EADING�THIS�CLOCKWISE� IT�GOES��
� �
�
�
� AND� SO�ON�� 4O�THIS�DIAL�MUST�BE�
READ�ANTI�CLOCKWISE�� 'IND� THE�
POSITION� OF�THE� INDICATOR�AND� READ�
THE� NEXT� LOWEST�VALUE�� ��� .OVE�ON�
TO�THE� ����S�AND�THE�OPPOSITE� IS�
TRUE�� )EREiS�A�SUMMARY�

m �4TART�AT�THE�DIAL�ON� THE�EXTREME�
LEFT�OF�THE�METER�
m �%ETERMINE� IF�THE�CLOCK� RUNS�
CLOCKWISE�OR�ANTI�CLOCKWISE�
m � *F�THE� INDICATOR� IS�BETWEEN� TWO�
DIGITS
� READ�THE� LOWEST�ONE�

5HIS�SPREADSHEET�CAN�BE�USED� TO�
PRODUCE�SOME�RATHER�ATTRACTIVE�
GRAPHICS�� �DEMONSTRATING�HOW�
USAGE�CHANGES�THROUGHOUT�THE�YEAR

".*("�4)011&3�m �*446&� ��� m �'&#36"3:� ����� " L
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HERE�� THE � PRICE� O F�GAS� AND� THE�
NUMBER�O F�D IG ITS �ON� A�GAS� METER�
'IRST
� E LECTRIC � METERS� MEASURE� UP�TO �
� � 
� � � � 	,8� HOURS
� AND� GAS� METERS�
UP�TO � � 
� �� � 	CUBIC�FEE T
�

.ORE� IMPORTAN T
� THE � PRICE� O F�GAS�
IS
� A T�THE � TIM E � O F�W RITING 
� � ���� �
PENCE� PER� K ILOW A TT� HOUR�	YOUR� LOCAL�
BOARD�W ILL� ADVISE�YOU
�� 5HERE� IS�
SOM ETH ING �E LSE� TO � CONSIDER�HERE�� THE�
GAS� METER�MEASURES� USAGE� IN� CUBIC�
FE E T�� � SO� TH IS � M UST�BE� CONVERTED� TOO��
5HE� CONVERSION� FORMULA � IS�

, 8 H � $ F T � � �� � �$ A L �� ��

WHERE�$FT� IS� THE � USAGE� IN� CUBIC� FEE T
�
AND�$AL� IS� THE � CA LORIFIC � VALUE� O F�
SUPPLIED� GAS� IN� .EGAJOU LES� PER�CUBIC�
METRE�� 5HIS� IS� A�VARIABLE�VALUE�WHICH�
CHANGES� FROM � QUARTE R�TO � QUARTER
� BUT�
A�GOOD� AVERAGE� IS� �� �� $HECK�W ITH � THE �
LOCAL� BOARD� FO R�AN� ACCURATE� FIGURE�

5HEREFORE
� TO � CONVERT�TH IS � SHEET�
TO �GAS�YOU� NEED� TO � CHANGE� THE� CELLS�
A T�"��� AND� "���� 	:OU�W ILL� A LSO� NEED�
TO � DO� TH IS �WHEN� THE � PRICE� RISES�
�5HE�
CONVERSION� FROM � CUBIC� FEE T�TO � ,8H�
SHOULD� BE� DONE� AS� A� FUNCTION�

!���� ������!�������
!���� ��
"���� �� AMLQR?LR�DMP�*�
AMLTCPQGML�#S@GA�&R� ���+7FPQ�
"���� ���!TCP?EC�A?JMPGDGA�*�
T?JSC��RCVR�

.AKE� THE � CONVERSION� TO � ,8HRS� AT�
# � ���# � 
� $ �� ���� � � AND� % �� ���� � �

"����#���#���!����ASPPCLAW�
"����#���#���!����ASPPCLAW�
"����#���#���!����ASPPCLAW�
"����#���#���!����ASPPCLAW�
"����#���#���!����ASPPCLAW�

#���� �$���#����ASPPCLAW�
#���� �$���#����ASPPCLAW�
#���� �$���#����ASPPCLAW�
#���� �$���#����ASPPCLAW�

$�����#���!���	����

$�����#���!���	����

$�����#���!���	����

$�����#���!���	����


7"5�4�"--�'0-,4
7"5�ON� GAS� IS� PAID� BY�COMMERCIA L�
USERS
� BUT� NOT�BY�DOMESTIC � ONES�� 5HE�
S TANDING�CHARGE� IS� ALSO� CALCULA TED�
D IFFE REN TLY �A T� � � ��� � PENCE� PER�DAY� IN�
THE � /ORTH� 	CHECK�YOUR�OWN� AREA
��
5HEREFORE� YOU� NEED� TO � CHANGE� THESE�

"�������������
"�������������
"�������������
"�������������
"������������� �CQRGK?RCQ�*
RFC�ASPPCLR�QR?LBGLE�AF?PEC�

$����$ � �� *F�YOU� ARE� A� DOM ESTIC � USER
�
EN TE R��� IN� THESE � COLUMNS
� OTHERW ISE

ENTER�THE � STANDARD� 7"5� RATE�� ����� �
AT�THE � TIM E � O F�W RITING�

&/&3(:�4"7*/(�5*14
* T jS� IM PORTAN T�TO � REA LISE�TH IS �
SPREADSHEET� HAS� A� LO T�O F�FORWARD�
RE FERENCES� � � SO� IT�CANNOT�BE�
RECALCULATED� CORRECTLY� IN� A� SINGLE�
PASS�� 8HEN� YOU� EN TE R�YOUR� READING�
DATA� SE LEC T� RECALC� AT� LEAST� FIVE� TIM ES�
TO � A LLOW �THE � FORMULAE� TO � SORT�
THEM SE LVES� OUT�� &ACH� TIM E � THE�
RECALC� FUNCTION� IS� EN TERED
� THE�
PROJECTED� COST�W ILL� CHANGE�� WHEN� IT�
SE TTLE S � DOWN� TO � A� CONSTAN T�VALUE� THE�
CORRECT� AM OUNT�HAS� BEEN� ARRIVED� AT��
	8ITH� ADVANCED� SPREADSHEETS� LIKE�
�:L7DJ7=;�O R�*HE<;II?ED7B��7B9�� YOU�
CAN� SE T�THE � NUMBER�O F� ITE RA TIONS�TO �
FIVE� FROM � THE � PREFERENCES� REQUESTER�


0NCE� ENTERED� TH IS � SPREADSHEET� IS�
VERY�S IM P LE � TO� USE�� :OU�JU S T �EN TE R�THE�
APPROPRIATE� DATA� A T�A� FEW � PO IN TS� AND�
LET� IT�DO� THE � REST�� /OT�EVERYONE� KEEPS�
THE IR�E LEC TRIC ITY �B ILLS 
� BU T�YOUR� LOCAL�
& LECTRIC ITY�#OARD� SHOULD� BE� ABLE�TO �
TE LL� YOU� YOUR� LAS T�FOU R� READINGS� OVER�
THE � TE LEPHONE�� 5HAT� SHOULD� BE� QU ITE�
SU FFIC IEN T�TO �GET�YOU� STARTED�
)OWEVER
� THE RE � IS� NO� REASON�WHY�THE�
SHEET� CANNOT�BE� USED� TO � KEEP�TRACK �
O F�E LECTRIC � B ILLS � FO R�YEARS�TO � COME�
0NE� O THE R�TH ING �M US T�BE� KEPT� IN� MIND�
HERE�� THE � PRICE� O F�FUE L�W ILL� CHANGE�
AND� THE � SHEET�CAN� ONLY�MAKE� AN�
ACCURATE� PREDICTION� IF�TH A T� IS� UP�TO

DATE�� 0THER�THAN� THA T
� EXTENDING�THE�
SHEE T� IS� S IMPLE �

� �� *NSERT�B LANK� ROWS� ABOVE� THE�
PROJECTIONS� A T�"�� AND�"���

��� $OPY�THE � ROW�A T�"�� AND� PASTE�
RE LATIVE� IN TO�"��� $OPY�THE� ROW�DATA�
FROM �"��� AND� PASTE� RE LATIVE� TO �"���

��� $ORRECT�THE � REFERENCE� TO � THE� UNIT��
PRICE� CONSTAN T� IN� #��� 	:OU� CAN� CHECK�
W HAT�TH IS � IS� BY� LOOKING�A T� THE � FORMULA�
IN� #��


� �� 6PDATE� THE � DATA� RE FERENCES� FOR�
THE � UN ITS� USED
� DATES� AND� SUCH� LIKE
�
THEN� RECALCULATE�

*N� CONCLUSION
� *� SHOULD� PO IN T�OUT�THA T�
TH IS � SPREADSHEET�WAS� PU T�TOGE THE R�TO�
MAKE� ITS �WORKINGS� AS� C LEAR� AS�
POSSIB LE� � �W ITH� THE� AIM� O F�MAKING� IT�
PORTAB LE� BETWEEN� D IFFE REN T�PROGRAMS��
4O
� IT�COULD� BE� STREAM LINED� TO � MAKE�
IT� FAS TE R�� :OU� M IGHT� LIKE� TO �TRY �TH IS � AS�
AN� EXERCISE�� *F�YOU� DO
� TRY�AND� MAKE�
USE� O F�THE � SPECIA L� FEA TU RES�YOUR�
SPREADSHEET�OFFERS��'7N?FB7D�CAN�
USE� NAMED� RANGES�� .>;�1EHAI�CAN�
M IX� ABSO LU TE � AND� RE LATIVE�CELL�
RE FERENCES� IN� THE � SAME� FORMULA��
�:L7DJ7=;�CAN� TAKE � DA TES� AS� STRINGS�
AND� SO� ON��8HICHEVER�WAY�YOU� DO� IT
�
REMEMBER� A� SPREADSHEET� IS� ANYTHING�
BU T� A� CLOSED� APPLICATION�� ��
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DESERT�LIVING� RODENTS� OF�THE�SAME�NAME�� :OU� CAN� TE LL� THEM �
APART� BECAUSE� THE� *NTERNET�VARIETY�HAS� MORE�MENUS

THEY�NEED� TO � BE� EASILY� AND� QUICKLY�
IDEN TIFIAB LE �� 5O� MAKE� TH INGS� EVEN�
QU ICKER�EACH� S ITE � ALSO� HAS� AN� i *1�
"DDRESSj� WHICH� IS� NUMERICAL� IN� FORM ��
5HESE� TAKE � THE � FORM � O F��� �B IT�
NUMBERS� SHOWN� AS� A� SE T�O F�FOU R�
NUMBERS� SEPARATED� BY�FU LL� S TOPS�

'OR�EXAMPLE
� A� S ITE jS� *1�"DDRESS�
M IGHT�BE� � � � �� � �� � � �� � � �� 5HE�
NUMBERS� REPRESENT�EXACTLY�THE � SAME�
S TRUCTU RES� AS� ALREADY�EXPLA INED
�JU S T�
IN� NUMERICAL� FORM �� 4O�THE � ��� � O F�OUR�
EXAMPLE�WOULD� EQUATE� TO � gWAVEYh� IN�
THE � FU LL� ADDRESS�

'51�*4�'03�.&
'51� IS� THE � *N TE RNE TjS� 'ILE� 5RANSFER�
1ROTOCOL
� AND� IS� ONE� O F�THE �MOST�
POPULAR�USES� FO R� *NTERNET�� 6SING� '51

.OST�PEOPLE� HAVE� GREA T�D IFFICU LTY �
IN� FIND ING �THE IR�WAY�AROUND� THE �
*N TERNET
� OR�MORE� PRECISELY� IN� FIND ING�
THE � RIGHT�ADDRESS�TO � USE�� 5HIS� IS�
LARGELY� BECAUSE� THE RE � ARE� MANY�
D IFFE REN T�TYPES� O F�ADDRESS
� SO� MANY�
TH A T�EVEN� *� FIND� THEM � CONFUSING�� 'OR�
INSTANCE
� A� TYPICAL� *N TERNE T�ADDRESS�
M IGH T� LOOK�SOM ETH ING � LIKE� TH IS ��
WAVEY!DAVEY�CO�UK�� * �LL� NOW� BREAK

5HE�$OMPULINK� *NFORMATION�EXCHANGE�HAS� A�JOINING�
FEE�OF�_ � � �� � �WHICH� INCLUDES�A�COMPREHENSIVE�
MANUAL�� $ONNECTION� RATES�ARE�_ � �� � � PER�HOUR�OFF�
PEAK�AND�_ � �� � �PER�HOUR�PEAK
� SUBJECT�TO�A�MONTHLY�
MINIMUM�CHARGE� OF�_ � �� � �� "LL� THESE� PRICES�ARE�
EXCLUSIVE�OF�7"5�

'OR�MORE� INFORMATION�YOU�SHOULD� CONTACT�$*9
�
4UITE� � 
� 5HE�4ANCTUARY
�0AKHILL� (ROVE
� 4URBITON
�
4URREY�,5�� �%6�# �� �� ���� � ���� �

TH A T�HAD� A� S ITE � CONNECTED
� IT�WAS�
UN LIKE LY�YOU�WOULD� HAVE� THE�
RESOURCES� NECESSARY�TO� SE T�UP� A�
CONNECTION� O F�YOUR�OWN�

#UT� ALL� TH A T�HAS� NOW�CHANGED
�
AND� MERE� M ORTA LS � LIKE� OURSELVES�CAN�
JO IN � IN� THE � FUN� FO R�JU S T �A� FEW � POUNDS�
A� MONTH�� 5WO� COMMERCIA L� SERVICES�
ARE� NOW�OFFERING� *N TE RNE T�ACCESS�� $*9�
	THE�$OMPULINK� *NFORMATION�
EXCHANGE
� AND� %*4� 	%EMON� *N TERNET�
4ERVICE
�� :OUj LL� FIND� MORE� INFO RMATION�
ON� THESE � IN� THE � BOXES� ON� TH IS � PAGE��
'IRST�THOUGH
� LE T�S � TAKE � A� LOOK� AT�
WHAT�THE � *N TERNE T�O FFERS�

TH IS � ADDRESS�DOWN� INTO� ALL� ITS �
COMPONENT� PARTS� AND� EXPLAIN� WHAT�
EACH� O F�THEM � MEANS�

8)"5�4� */�"�/".& 
$ONSIDER�YOUR� ADDRESS� IN� THE � i REAL�
W ORLD j �� *T�CONS IS TS � O F�YOUR�NAME
�
FO LLOWED� BY�THE � S TRE E T�AND� TOWN�
WHERE�YOU� LIVE
� AND� FINA LLY �A�
POSTCODE�� 5HE� *N TERNE T� IS� VERY�
S IM ILAR�� *N� THE � EXAMPLE� *� HAVE� GIVEN
�
THE � NAME� BEFORE� THE � CHARACTER�
IS� MY�NAME
� AND� EVERYTHING�A FTE R� IT� IS�
THE � LOCATION�� 4O
� FO R�THE � PURPOSES� O F�
OUR�EXAMPLE
� *� AM� gWAVEY�� AND� *� CAN

,:7�!@F7D@7F�A887DE�3�I:A>7�@7I �
IAD>6�A 8�;@8AD?3F;A@�8AD�KAG�FA�
F3B� ;@� FA
� �A??E�7JB7DF��3H7�
/;@67D�E:AIE�:AI �KAG�53@�@7F�
KAGDE7>8�3 �43D93;@
BE� FOUND� ON� A�COM PUTE R�CALLED�
g DAVEYh �� 5HE� gCO �U K h� PA RT�O F�THE�
ADDRESS� HELPS� P INPO IN T�MY� LOCATION�
MORE� PRECISELY
� AND� IT � IS� TH IS � SECTION�
TH A T�CAN� BE� CONFUSING
� ALTHOUGH� IT�
REALLY� SHOU LDN jT � BE�� "LL� IT� IS� TE LLIN G � US�
IS�THE � SO RT�O F�ORGANISA TION� CONCERNED�
AND�WHICH� COUNTRY�THE � S ITE � IS� IN�� *N�
OUR�EXAMPLE
� g C O h� RE FERS�TO � A�
COMMERCIA L� CONCERN�� )AD� IT� SAID�
g EDUh 
� TH A T�WOULD� HAVE� BEEN� A�
UN IVERSITY�OR�THE � LIKE�� gGOVh� REFERS� TO �
A�GOVERNMENT�S ITE 
� AND� SO� ON�� g U K h�
IS� PRETTY�OBVIOUS� REALLY
� ISN jT � IT 

5HIS� APPARENTLY�COMPLICATED�
STRUCTU RE � IS� REQUIRED� BECAUSE� THERE�
ARE� SO� MANY�S ITES � ON� *N TERNE T�TH A T

YOU� CAN� TRANS FE R�FILE S � FROM �
COMPUTERS� ALL� OVER�THE �WORLD� ONTO�
YOUR�MACHINE�� 0F�COURSE
� YOU� HAVE� TO�
HAVE� ACCESS� TO � A�COMPUTE R� S ITE � THA T�
W ILL� LE T�YOU� DO� TH IS �� -UCKILY�THERE� ARE�
LO TS � O F�SUCH� S ITES �WHICH� ALLOW�WHAT� IS�
KNOWN� AS� "NONYMOUS� '51�

"NONYMOUS� '51� BASICA LLY� LETS�
YOU� GE T�THESE � FILE S �W ITHOU T�THE � NEED�
TO � HAVE� AN� ACCOUNT�W ITH� THE � SITE�
WHERE�THE � FILE S � ARE� STORED�� 4OME� OF�
THESE � S ITES � ARE� UN IVERS ITIES
� WHILE�
O THERS� INCLUDE� THE � PEOPLE�WHO� RUN�
THE � *NTERNET�� "� REGULARLY�UPDATED� LIS T�
O F�ALL� '51� S ITE S � IS� AVAILABLE
� AND� TH IS �
IS�VERY�USEFUL� IN� FIND ING�THE � BEST�
PLACE� TO �GO� FO R�YOUR�FILES �� 5HE�"MIGA

%EMON� *NTERNET�4ERVICES� HAS�A�JOINING�FEE�OF�_ � � �� � �
AND�A�MONTHLY�CHARGE�OF�_ � � �� � �� #OTH� CHARGES�ARE�
EXCLUSIVE�OF�7"5�

5HERE� ARE� NO� OTHER�USAGE�CHARGES
� APART�FROM�
YOUR�TELEPHONE� BILL�

'OR�MORE� INFORMATION�YOU�SHOULD� CONTACT�%EMON�
*NTERNET�4ERVICES
� � � � )ENDON� -ANE
� 'INCHLEY
� -ONDON�
/�� *5 5 �a� ��� ���� � ���� �

�� ".*("�4)011&3�` � *446&����` �'&#36"3:� ����
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IS� PARTICULARLY�WELL� SERVED� IN�THIS�
AREA
�WITH� A�NUMBER�OF�SITES�CARRYING�
EVERY�SORT�OF�PUBLIC�DOMAIN� PROGRAM�
YOU� COULD� POSSIBLY�WANT�� #ECAUSE�OF�
THE� SHEER�SIZE�OF�THE� *NTERNET� IT�IS�
LIKELY�THAT�YOU�WILL� ALWAYS�BE�ABLE�TO�
FIND� THE�FILE�YOU�WANT
� SOMEWHERE�

5O�GET�ACCESS�TO�THESE�FILES�YOU�
NEED�TO� KNOW�THE�ADDRESS�OF�A� SITE�
THAT�ALLOWS�"NONYMOUS� '51�� *N� THE�
EXAMPLE�SHOWN�AT�THE�TOP�OF�THE�
FACING�PAGE
� *� AM�ACTUALLY�'51i ING�
FROM�A�SITE�CALLED� jSYRINX�UMD�EDUii�
WHICH�HOLDS� INFORMATION�ON� THE� ROCK�
BANDS�3USH� AND�1INK�'LOYD� 	WHICH�
HAPPENS�TO�BE�OF�INTEREST�TO� AN�OLD�
HIPPY� LIKE�ME
��"S�YOU�CAN� SEE
� *�
HAVE� SUCCESSFULLY�LOGGED�ON� AS�A�
GUEST
� AND� HAVE�THEN�ASKED� TO� SEE

(01)&3�5)&�'"$54�
5HE� *NTERNET�CAN�ALSO� BE�EXTREMELY�
USEFUL� FOR�GLEANING� INFORMATION� ON�
JUST�ABOUT�ANYTHING�YOU� CAN� THINK�OF��
5HIS� IS� BECAUSE�MANY� IMMENSE�
DATABASES�ARE�HELD�AT�NUMEROUS�
SITES�CONNECTED�TO�THE� *NTERNET�� 5O�
HELP�YOU� SIFT�THROUGH�ALL�THIS� INFO
�
THERE� IS�A� PROGRAM�CALLED�(OPHER�
WHICH�CAN�BE�THOUGHT�OF�AS�A� jGO�FOR�
THIS
� GO�FOR�THAT�� UTILITY�� *T�GIVES�YOU� A�
MENU�DRIVEN�DATABASE�WHICH� SHOWS�
THE� INFORMATION
� INDEXED�BY�CATEGORY
�
AVAILABLE�ON�VARIOUS�SITES�

(OPHER� LETS�YOU�DELVE�THROUGH� ITS�
MENU�BRANCHES�UNTIL�YOU�ARRIVE�AT�THE�
INFORMATION�YOU�WANT
� AT�WHICH� POINT�
YOU� CAN�CONNECT�TO�THE� SITE�HOLDING�
THE� INFORMATION�AND�MAIL�YOURSELF�THE�
TEXT�FILE�YOU� ARE� INTERESTED� IN�� *N� THIS�
WAY
�YOU�RE�SAVED�FROM�HAVING�TO�
CONNECT�TO�VARIOUS�SITES� IN� THE�
SEARCH� FOR�THE� INFORMATION�YOU�WANT
�
AS� IT�IS� ALL�DONE�FROM�A�SINGLE�(OPHER

SITE�USING�THE�MENU�SYSTEM�� *N�THE�
EXAMPLE�SHOWN� 	ON�THE� LEFT
� *� AM�
CONNECTED�TO�A�(OPHER�SYSTEM�AND�
HAVE�FOUND�THE� LYRICS�TO�AN� ALBUM�
THAT� *�WAS� INTERESTED� IN�

0)�/0�� �"/05)&3�/&5
*F�YOU�WANT�TO�FIND�OUT�WHAT�IS�
HAPPENING
� IN�JUST�ABOUT�ANY�SPHERE�
OF�LIFE
� ANYWHERE� IN� THE�WORLD
� THEN�
YOU� SHOULD�CHECK�OUT�6SENET�� 6SENET�
IS�A�SET�OF�NETWORKS�THAT�EXCHANGE�
MESSAGES�OR�ARTICLES��5HESE�COME�
UNDER�VARIOUS�CATEGORIES
� AND�ARE�
SORTED� INTO�NEWSGROUPS��"�NEWSGROUP�
MAY�BE�CONCERNED�WITH�OUR�BELOVED�
"MIGA
� IT�MAY�BE�FOR�TALKING�ABOUT�
WORLD� POLITICS
� OR�IT�MAY�JUST�BE�FOR�
FREE�FLOWING�CHAT��5HE�MAIN� PROBLEM

IS�THAT�THESE�NEWSGROUPS�COVER�JUST�
ABOUT�EVERYTHING�YOU� CAN� THINK�OF
�
AND� SO�THERE�ARE� RATHER�A� LOT�OF�THEM�

6SENET�SITES� INCLUDE�UNIVERSITIES
�
64�(OVERNMENT�AGENCIES
�
BUSINESSES�AND�MORE�� *� COULD� FILL�THE�
REST�OF�THIS�MONTHiS�COLUMN�WITH�
FACTS�ABOUT�6SENET
� BUT� *�WONiT��
*NSTEAD� *�WILL� COVER�THIS�TOPIC� IN�MORE�
DEPTH� IN�A� FORTHCOMING�ISSUE�OF�"4�

*5�4�" �%*35:�(".&
5HERE� IS� A� LOT�OF�.6%�ON�THE� *NTERNET��
0R�MORE�ACCURATELY�THERE�ARE� A� LOT�OF�
.6%S�ON�THE� *NTERNET�� "�.6%
�OR�
.ULTI�6SER�%UNGEON
� IS�AN� ON�LINE�
GAME� IN� THE�FORM�OF�A�TEXT�ADVENTURE��
*� AM�SURE�YOU� ARE�ALL� FAMILIAR�WITH�THE

CONCEPT�OF�A�TEXT�ADVENTURE
� AND�ARE�
PROBABLY�THINKING� jBIG�DEALk 
� AS�THIS�
HUMBLE�FORM�OF�ENTERTAINMENT�HAS�
LONG�SINCE� BEEN�OVERTAKEN� BY�
GRAPHICAL�GAMES�� )OWEVER
�YOU�WOULD�
BE�WRONG�TO�DISMISS�.6%S�WITHOUT�
TRYING�THEM�� *T�MAY�BE�A�TAD�BORING�TO�
SIT�AT�YOUR�"MIGA�PLAYING�A�TEXT�
ADVENTURE� ALL� ALONE
� BUT� IT�TAKES�ON�A�
WHOLE�NEW�DIMENSION�OF�EXCITEMENT�
WHEN�THERE�ARE� ���OTHER�PEOPLE�
PLAYING�WITH�YOU
� ALL� IN� REAL� TIME�

5HE�PICTURE�BELOW�SHOWS�THE�
LOGIN� SCREEN� TO�ONE�OF�THE� NEWEST�
AND�MOST� INTERESTING�.6%S
�
%ISCWORLD��5HIS� IS� BASED�ON�THE�
SERIES�OF�%ISCWORLD�NOVELS� BY�5ERRY�
1RATCHETT�AND�CLOSELY�FOLLOWS�HIS�
STYLE�OF�HUMOUR�� )OWEVER
� BE�
WARNED�� THIS�TYPE�OF�GAME� IS�TERRIBLY�
ADDICTIVE� AND� SO�TERRIBLY�EXPENSIVE��
5HAT� IS�THEIR�MAJOR�DISADVANTAGE�

$0//&$5*7*5:
*F
� LIKE�ME
�YOU� BELONG�TO�A� NUMBER�OF�
ON�LINE�SERVICES
�THERE� IS� ANOTHER�
FEATURE�AVAILABLE�WITH� THE� *NTERNET�
WHICH�WILL� BE�A� LOT�OF�INTEREST�TO�YOU�� *�
BELONG�TO�A�SYSTEM�BASED� IN�4AN�
'RANCISCO�CALLED� 5HE�8ELL
� BUT�A�
TRANSATLANTIC�CALL� ISNiT �CHEAP�� 5HE�
*NTERNET�PROTOCOL� CALLED�5ELNET�SOLVES�
THIS�PROBLEM��5HIS�ALLOWS�ME�TO�
CONNECT�TO�MY�LOCAL� *NTERNET�
(ATEWAY
� IN�MY�CASE�AT�$*9
� AND� THEN�
MAKE�A� REMOTE�CONNECTION� TO� 5HE�
8ELL�IN�"MERICA��"LL�THIS� IS�AVAILABLE

5HIS�MAKES�$*9�A�VERY�
ECONOMICAL� METHOD�OF�*NTERNET�
ACCESS�FOR�THE� USER�WHO�WANTS�AN�
OCCASIONAL�FILE
� OR�TO�GRAB�SOME�
INFORMATION� FROM�(OPHER�EVERY�NOW�
AND� THEN�� $ONVERSELY�IT�MAKES� IT�AN�
EXPENSIVE�WAY�TO� PLAY�ONE�OF�THE�
.6%S
� OR�TO�SPEND�HOURS�EVERY�NIGHT�
CHATTING�TO�SOME�DUDE� IN�$ALIFORNIA�
"�VERY�BIG�PLUS� IN� USING�THE�$*9�
(ATEWAY�IS�THAT�YOU�DONiT �HAVE�TO�SET�
UP�ALL� THE�SOFTWARE�AS�YOU�DO�WITH�
OTHER�SYSTEMS
� AS�$*9�HAS�DONE�ALL�
THIS�ALREADY�� 5HIS�CAN�SAVE�AN� UNTOLD�
AMOUNT�OF�HASSLE� FORTHE�AVERAGE�
COMPUTER�USER�� *NDEED
� ONCE�YOU�ARE�
CONNECTED�TO�THE� *NTERNET�(ATEWAY�
THERE� IS� PLENTY�OF�ON�LINE�HELP�TO�
GUIDE�YOU� THROUGH�YOUR�FIRST�UNEASY�
STEPS
� AS�SHOWN� IN� THE� PICTURE�BELOW��

"LREADY�THERE� IS� AN� *NTERNET�
CONFERENCE�OPEN�AND�VERY�BUSY�ON�
$*9
� OFFERING�HELP�AND�ADVICE�TO� BOTH�
HARDENED� iNETTER�AND�BEGINNER�ALIKE�
	ONE�OF�THE�.ODERATORS� IS�A�VERY�
FRIENDLY�CHAP�CALLED� %AVE�8INDER�


%&.0/*$�1044&44*0/
5HE�OTHER�SERVICE� *�MENTIONED�WAS�
%*4��5HE�%EMON�(ATEWAY�HAS�BEEN�
OPEN�FOR�SOME�TIME�NOW
� AND� IS�ALSO�
KNOWN�AS�THE� j5ENNER�"�.ONTHk�
SERVICE��5HIS� IS� BECAUSE�YOU�ACTUALLY�
PAY�TEN� POUNDS� A�MONTH� 	PLUS�7"5
�
NO�MATTER�HOW�MUCH�TIME�YOU�SPEND�
ON�LINE��8HAT�THIS�MEANS� IS�THAT�%*4�
IS� A�VERY�ECONOMICAL�METHOD� IF�YOU

*

WHAT�FILE� AREAS� ARE�AVAILABLE�BY�USING�
THE� jDIR�� COMMAND�� *� CAN�THEN�
CHANGE�DIRECTORY�USING�THE� jCD��
COMMAND� AND� LIST�THE�FILES�AVAILABLE��
*T�IS�VERY�SIMILAR�TO�USING�"MIGA%04
�
AND� IT�SHOULD�BE�� �YOU� ARE�BASICALLY�
USING�THE�HOST�COMPUTERiS�OPERATING�
SYSTEM� 	USUALLY�6/*9
�� 0NCE�YOU�
HAVE�FOUND� THE�FILE�YOU�WANT
� YOU�
REQUEST� IT�TO� BE�TRANSFERRED�TO�YOUR�
COMPUTER
� AND� THE� HOST�SITE� IN�EFFECT�
MAILS�THE�FILE�TO�YOU��5O�DO�THIS�YOU�
JUST�USE�THE� jGETk�COMMAND�

RUN� DISCWORLD�
5RYING� ���
������������
$ONNECTED� TO� TON

&SCAPE� CHARACTER� IS� �O F F �� �
-1NUD� VERSION�� ���������8�

�)E�LEONE� TO� %ISCWORLD

5HIS� MID� IS� RUN� BY� A� BUNCH� OF� WONBLES�
1INKFISH
� #ASTIAN
� 'URBALL
� %RGOON��

1ERSON� TO� BLANE�� # IL�

$REATORS� 1LEASE� LOG� IN� AS� ,YOUR� NANE�� OTHERWISE� YOU�W ILL� PROBABLY� BE� LOGGED�
IN� AS� A� PLAYER�

-OG� IN� AS� GUEST� IF � YOU�WANT� TO� LOOK� AROUND�

1LEASE� DO� NOT� CHOOSE� A� NANE� THAT� IS� THE� NANE� OF� ANY� CHARACTER� IN� ANY� OF� THE�
%ISCWORLD� NOVELS�

8ELCONE� TO� THE� NEW� SITE�� %ISCWORLD� LIVES� AGAIN� AFTER� A� LONG� SLUNBER


&NTER� YOUR� NANE�� �

%ARK�HERE
� ISNiT � IT �.6%�	.ULTI�6SER�%UNGEON
� GAMES�ARE�A�
POPULAR�ON�LINE�PASTIME��5HEY�MAY�LOOK� LIKE�TRADITIONAL�TEXT��
ONLY�ADVENTURE�GAMES
� BUT�THEYiRE�VERY�DIFFERENT�TO�PLAY

IP�� HELP
4YNTAX� IS� )&-1� �CONTIAND�

5HESE� ARE� THE� HELP� FILES� AVAILABLE� TO� YOU�

ADDRESS� ERASE� FTP� HELP� PING�
DIR� FINGER� GOPHER� *S� QUIT

RECEIVE� SEND� TRACE�
RENANE� TELNET� VIEW

IP��  
ADDRESS� �TEXT�� -IST� ADDRESSES� THAT� HAVE� SONETHING� TO� DO�WITH� �TEXT��
DIR� -IST� THE� DIRECTORY

ERASE� �FILENANE�� 3ENOVE� FILENAME� �
FINGER� �IP� ADDRESS�� 1ROVIDE� FINGER� INFO� ON� USER� OR� HOST�
FTP� �IP@ADORESS�� 'TP� TO� AN� *1� ADDRESS

HELP� CONNAND�� (ET� NORE� HELP� ON� A� CONNAND

PINQ� �IP@ADDRESS�� 4EE� IF� AN� *1� ADDRESS� IS� THERE�
QUIT� (UESSi
RECEIVE� 6PLOAD� A� F ILE � FRON� YOUR� CONPUTER� TO� HERE�
RENANE� OLD�� NEW�� 3ENANE� A� FILE �
SEND� �FILENANE�� 4END� A� F ILE � FRON� HERE� TO� YOUR� CONPUTER�
TELNET� IP@ADDRESS�� 5ELNET� TO� AN� *1� ADDRESS�
TRACE� IPADDRESS�� 5RACE� THE� ROUTE� TAKEN� TO� GET� TO� THE� AN� *1� ADDRESS�
VIEW� FILENANE�� %ISPLAY� THE� CONTENTS� OF� A� FILE �
IP�� *

-OGGED�ON�TO�A�COMPUTER�HALF�WAY�ROUND�THE�WORLD
� AND�
CANiT � REMEMBER�WHICH�COMMAND�TO�USE �5HE�$*9�
*NTERNET�(ATEWAY�ALWAYS�HAS�PLENTY�OF�HELP�ON�HAND

FOR�JUST�THE�COST�OF�MY� LOCAL�CALL�� *T� IS�
THIS�SORT�OF�SERVICE�THAT� IS�MAKING�
WORLDWIDE�TELECOMMUNICATION� A�
REALITY�FOR�SO�MANY�PEOPLE�

5ALKING�OF�CONNECTIVITY
� EARLIER�*�
MENTIONED� TWO�SERVICES�OFFERING�A�
GATEWAY�TO�THE� *NTERNET�AT�VERY�
REASONABLE�PRICES�� 'IRST�OF�ALL� THERE� IS�
$*9
�WHICH� IS� HOW� *� PERSONALLY�ACCESS�
THE� *NTERNET�� $*9�HAS�ONLY�RECENTLY�
OPENED� ITS�GATEWAY�AND� ALREADY�IT�
HAS�PROVED�TO� BE�A�GREAT�SUCCESS��5O�
ACCESS� *NTERNET�THIS�WAY�YOU� NEED�TO�
BE�A�MEMBER�OF�$*9�� �MORE�DETAILS�
ARE�SHOWN�ON� THE�FACING�PAGE��5HERE�
ARE�NO�EXTRA�CHARGES�FOR�USING�
*NTERNET
� SO�ALL�YOU� PAY�IS�YOUR�
STANDARD� CONNECTION� RATES�TO�$*9�

WANT�TO�SPEND�A� LOT�OF�TIME�
CONNECTED
�MAKING�IT�IDEAL� FOR�PLAYING�
.6%S
� CHATTING�AND� SUCH� LIKE�

5HE�MAIN�DISADVANTAGE� IS�THAT�
MANY�PEOPLE�FIND� IT�QUITE�DIFFICULT�TO�
GET�THE�SOFTWARE� SET�UP�AND� RUNNING
�
AS�YOU� HAVE�TO�DO�THIS�ON�YOUR�OWN�
COMPUTER�� )AVING�SAID�THAT
� ONCE�YOU�
ARE� A�MEMBER�OF�THE�SERVICE�THERE� IS�
A�TELEPHONE�HELPLINE�WHICH�WILL� TRY�
AND�GET�YOU�GOING�AS�SMOOTHLY�AS�
POSSIBLE��"T�THE�MOMENT
� PROBABLY�
THE�MOST�IMPORTANT�DIFFERENCE�
BETWEEN� THESE�TWO�SERVICES� IS�THAT�
%*4�OFFERS�FULL� 6SENET�ACCESS
�WHILE�
$*9�HAS�A� READ�ONLY�SERVICE�� )OWEVER
�
$*9�HOPES�TO�OFFER�FULL� 6SENET�ACCESS�
IN�THE� NEAR�FUTURE�� � 
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� OR�TO�5"1&�453&".&3�WITHOUT�THE�NEED�FOR�ADDITIONAL�
SOFTWARE
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� OR�%ISK�
*MAGE�� (UARANTEED
�BETTER�THAN�ANY�OTHER�ON�THE�MARKET�

".*("�%04�����
�42.&FLM&@@@7 � �� �� � ���

".*("�"������"����)%
5HIS�LATEST�ADDITION�TO�THE�"MIGA�RANGE�OF�HOME�
COMPUTERS�IS�THE�IDEAL�SOLUTION�FOR�THOSE�OF�YOU�ON�
THE�MOVE
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� � LOT�HAS�BEEN�HAPPENING�
ON�THE�MUSIC�SCENE�OVER�
THE� LAST�FEW�WEEKS��
8EiVE�HAD� RUMOURS�OF�

NEW�SOUND�CHIPS
� DETAILS�OF�BUDGET��
PRICED����BIT�SAMPLERS
�AND�
WHISPERS�ABOUT�STRANGE�NEW�SAMPLE�
FORMATS�APPEARING�ON�THE�"MIGA��
&VEN�THE���BIT�SAMPLING�ARENA�GAVE�
US�A�SURPRISE�BECAUSE�#LACK�/IGHT�
1ERIPHERALSi�$RYSTAL�4OUND�4AMPLER�
HAS�APPEARED�AND�BELIEVE�ME�THIS� IS�
NOT�YOUR�ORDINARY
� RUN�OF�THE�MILL�
PIECE�OF�SAMPLING�HARDWARE��8E�ARE�
TALKING�ABOUT�A�GOOD�PIECE�OF�K IT�
THAT�MAY�END� UP�GIVING�"UDIO�
&NGINEER�A� RUN�FOR�ITS�MONEY�

:OU�LL�GET�THE�FULL� STORY�ABOUT�
$RYSTAL�4OUND�NEXT�MONTH� � �BY�THEN�
*�LL� HAVE� HAD�THE�CHANCE� TO� SEE� IF�IT�
FLOATS
�TO�JUMP�UP�AND�DOWN�ON� IT
�
AND�TO�PUT�IT�THROUGH�ALL� MANNER�OF�
OTHER�UNSPEAKABLE�TESTS��5HIS�MONTH�
HOWEVER� *� THOUGHT�YOU�MIGHT�BE

�3�9@@6�A;757�@8�<;E�
E:3E�>3J�7?6�FA�
9;G;?9��F6;@�

�?9;?77C�3�CF?�8@C�
;ED�>@?7J�

INTERESTED� IN� THOSE�WHISPERS�ABOUT�
NEW�SAMPLE�FORMATS�� �BUT�BEFORE�
THAT�HERE�S�SOME�NEWS�ABOUT�
SOMETHING�ELSE�THAT� *� DISCOVERED� IN�
MY�MUSICAL� TRAVELS���

8"-,"#065�.64*$�4�*''�
406/%�4".1-&�-*#3"3:
5HERE�ARE�A� LOT�OF�*''�SOUND�SAMPLE�
LIBRARIES�AVAILABLE�AND�FOR�MOST�
PEOPLE�THERE�JUST�ISNiT �ENOUGH�TIME�
IN�THE�DAY�TO� LOCATE�THEM�ALL
� LET�
ALONE�OBTAIN
� EXPERIMENT�WITH�AND�
EVALUATE�THEM�� *iM� IN�THE�SAME�BOAT�
TIME�WISE�BUT�AM�FORTUNATE� IN�THAT� *�
DO�GET�TO�SEE� RATHER�MORE�OF�WHAT� IS�
AVAILABLE�THAN�MOST�PEOPLE�� )AVING�
SAID�THAT� *� STILL� REGULARLY�COME�
ACROSS�SOUND�COLLECTIONS�THAT� *�
HADN�T�PREVIOUSLY�ENCOUNTERED�AND
�
ONCE� IN�A�WHILE
� FIND�SAMPLES�WHICH�
	IN�AN���BIT� *''�479�SENSE
� ARE�NOT�
ONLY�GOOD�BUT�ARE�STUNNINGLY�GOOD��
4UCH� IS�THE�CASE�WITH�SOME�SAMPLES�
*� RAN� INTO�A�FEW�WEEKS�AGO�FROM�
8ALKABOUT�.USIC�

5HE� LIBRARY�ITSELF�COVERS�ALL� THE�
USUAL�TYPES�OF�MUSICAL� INSTRUMENTS�
	PIANOS
� STRINGS�AND� SUCH� LIKE
�AND�
ALSO� INCLUDES�A� LOT�OF�THE�MORE�
OBSCURE� INSTRUMENTS�AND� PERCUSSION�
SOUNDS��8HETHER�YOU�WANT�AN�"FRICAN�
TABLAH� PERCUSSION�SOUND
� A�5URKISH�
FRAME�DRUM
� OR�A�DIDGERIDOO
� THE�
CHANCES�ARE�THAT�YOU�WILL� FIND� IT� IN�
THIS����DISK� LIBRARY�

&ACH�DISK�CONTAINS�SAMPLES�FROM�
A�PARTICULAR�SOUND� CATEGORY�AND�THE

FULL� LIBRARY�LIST�GOES� LIKE�THIS��"FRICAN
�
*NDIAN� INSTRUMENT
� *NDIAN� PERCUSSION
�
"RABIC
� 'AR�&AST
� &UROPEAN
�0CEANIA
�
"MERICAS
� '9�PERCUSSION
� %RUM�KIT
�
"NALOGUE� PERCUSSION
� -ATIN�
PERCUSSION
�GUITARS
� BASS�GUITARS
�
ANALOGUE� BASS
� DIGITAL� BASS
� BRASS
�
SYNTH� BRASS
� PIANOS
� STRINGS
� SYNTH�
STRINGS
�CHOIRS
� ORGANS
� BELLS
� AND�
SOUND�EFFECTS� 	SCREAMS
�GUN� SHOTS
�
EXPLOSIONS�AND�MORE
��5HE�NUMBER�OF�
SAMPLES� ON�EACH� DISK�VARIES
�
DEPENDING�ON� SIZE
� FROM����TO�OVER�
����� *� SUPPOSE�THAT�AROUND�������
SOUND� SAMPLES� PER�DISK�WOULD�BE�A�
GOOD�AVERAGE�

$-&"3�"4�"�#&--
5HEREiS� NO�DOUBT�AT�ALL� THAT�
8ALKABOUT�.USIC�HAS�DONE�AN�
EXCELLENT�JOB�TECHNICALLY�BUT
� AS�HAS�
BEEN� PROVED� TIME�AND� TIME�AGAIN
� IT�S

NOT�JUST�HAVING�GOOD�EQUIPMENT�THAT�
MATTERS�� �THOSE�DOING�THE� SAMPLING�
NEED�TO�HAVE�A�GOOD�MUSICAL� EAR�SO�
THAT�THE�SAMPLES�CAPTURE�THE� hFEELi� OF�
THE� INSTRUMENT� IN� QUESTION�� *N� SHORT�
YOU� HAVE�TO�BE�A�MUSICIAN�TO� KNOW�
WHEN�YOUiVE�GOT� IT� RIGHT�

'OR� INSTANCE
� REAL� CHURCH�ORGANS�
TEND� TO� HAVE�EXTREMELY�PROMINENT�
THIRD� AND� FIFTH� HARMONICS�WHICH�GIVE� A�
SPECIAL� RICHNESS�TO�THEIR�NOTES��:OU�
NEED�TO�CAPTURE�THESE� IF�YOU�WANT��TO�
CREATE�A� REALISTIC�SAMPLE�� 4IMILARLY
�
MODERN� BASS�PLAYERS�CAN� PRODUCE�
VERY�CHARACTERISTIC� PERCUSSIVE�EFFECTS

�>@C7�E@�E:7�A@;?E��
J@F�53?�:73C�E:7>�
3E�3�=7G7=�E:3E�

>3<7D�E:7�D3>A=7�
D@F?6�3FE:7?E;5	�

BY� hSLAPPINGi� THE�STRINGS�AND�MAY�
OCCASIONALLY�ACCENTUATE�THIS� BY�
PULLING�THE�STRINGS�AWAY�FROM�THE�
FRETBOARD�AT�THE�START�OF�SOME�NOTES��
&VEN� IF�YOU� HAVE�ALL�THE� BEST�
SAMPLING�EQUIPMENT�IN�THE�WORLD�YOU�
ARE�NOT�GOING�TO�GET�A�DECENT�
hMODERN�SOUNDINGi� SLAP�BASS� SAMPLE�
IF�YOU�DONiT�KNOW�HOW�TO�PRODUCE

' 2/=2/;�3=�<�+ �,+ << �1> 3=+ ;�8; �
+ �. 3.1/;3.88 
 � =2/;/�<�+ �
<+6 9 5/ � 08;�B 8 > � 37� =2/ �
' +54+,8> =�. 3<4 �53, ;+ ;B �
!+>5� ?/;++ �</ / < � 30�2 / �-+7 �
2/+ ;�=2/ �. 300/;/7-/
THAT�TYPE�OF�SOUND�ON�A�BASS�GUITAR�
IN� THE�FIRST�PLACE�

8035)�-*45&/*/(�'03
8ITH�THE�8ALKABOUT�.USIC�SAMPLES�
YOU� CAN� ACTUALLY�HEAR�THINGS� LIKE�
CHURCH� ORGAN�OVERTONES�AND
�MORE�TO�
THE�POINT
�YOU� CAN� HEAR�THEM�AT�A�
VOLUME� LEVEL� THAT�MAKES�THE� SAMPLE�
SOUND�AUTHENTIC��5HE�BASS�GUITAR�
SOUNDS�ARE� PRETTY�FAIR�AS�WELL� � �IN�
FACT�THEY�ARE�AS�GOOD�AS� *iVE�EVER�
HEARD�� *F�YOU�WANT�TO�GET�AN� IDEA�OF�
JUST�HOW�GOOD�THE� LIBRARY� IS
� TAKE�A�
LOOK�AT�THE�BASS�GUITAR�DISK�	NO�� ��
�

*� SUSPECT�THAT�MANY�OF�THE� LIBRARY�
SOUNDS� 	WHICH
� INCIDENTALLY
� ARE�ALL�
TAKEN� AT� ��
���� SAMPLES�PER�
SECOND
�WILL� HAVE�BEEN�MADE�FROM� INc
HOUSE� PREPARED� ���BIT�MASTER�COPIES�
OR�OTHER����BIT�MASTER�SOURCES�� )OW�
THEY�VE�BEEN� PREPARED�DOESN�T�REALLY�
MATTER�� �IT iS�THE�END� RESULTS�THAT�ARE�
IMPORTANT�AND� IN�THIS�CASE�THE�
RESULTS�ARE�GOOD�

/OW�*�M� NOT�SUGGESTING�THAT�
EVERYONE�GOES�OUT�AND�BUYS�THE�
COMPLETE� LIBRARY
� BUT�IT�WOULD�
CERTAINLY�BE�WORTH�YOUR�WHILE�ASKING�
8ALKABOUT�.USIC�FOR�THEIR� *''�LIBRARY�
CATALOGUE�SHEET��"T�THIS� PRICE
� IT�S�
ALSO�WELL�WORTH�TRYING�OUT�A�FEW�OF�THE�
DISKS�THAT�CATER�FOR�ANY�SOUNDS� IN�
YOUR�CURRENT�COLLECTION�THAT�YOUiRE� NOT�
PARTICULARLY�HAPPY�WITH�
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5HOSE�OF�YOU�WHO�ARE�
SAMPLING�LITERATE� 	LIKE�WHAT�
*� AM �
�WILL� KNOW�THAT� THERE �
IS� A�QUITE�A�VARIETY�OF�FILE�

FORMATS� USED� TO �STORE�SAMPLED�
SOUND� DATA�� 0N� THE���BIT�FRONT� THE �
"MIGA� USER�HAS�A� CHOICE�OF�DOZENS�
OF�SAMPLERS� BUT�THE�SAMPLING�
SOFTWARE�WHICH� IS� USED� TO �COLLECT�
AND�STORE�THE�DIGITISED�SOUND� TENDS�
TO �OFFER�STORAGE� IN� ONE�OF�TWO�FORMS
� � *''��479�SOUND� FILES�OR� RAW�DATA��
0N�THE� FACE�OF�IT�THE� CHOICE� IS�
SIMPLE� BUT
� AS� FAR�AS� *''�FILES�ARE�
CONCERNED
� THERE hS�SLIGHTLY�MORE� TO �
THE�STORY�THAN� FIRST�MEETS�THE�EYE�

"LMOST�EVERYONE�W ITH � AN� "MIGA�
GE TS�TO � HEAR�ABOUT�THE � *''�
	*N TERCHANGEABLE� 'ILE� 'ORMAT
�
STANDARD�W ITH IN � A� RE LA TIVE LY�SHORT�
SPACE� O F�TIM E �� *''� IS� A� COMMON� DATA�
FILE � STORAGE� STANDARD� SUPPORTED� BY�
A LM OS T�ALL� "MIGA� PROGRAMS�WHICH�
READ� AND�W RITE � DATA�� 5HE� PURPOSE� O F�
THE � *''�STANDARD� IS�TO � CREATE� A�
S ITUA TION �WHEREBY� PROGRAM� DATA�
	WHICH� COULD� REPRESENT�GRAPHICS
�
MUSIC
� SOUND
� OR�WHATEVER
� BECOMES�
iPO RTAB LE j� 	OR
� IN� O THE R�WORDS
�
IN TERCHANGEABLE
� AND� CAN� BE� MOVED�
BETWEEN� D IFFE REN T�"MIGA� SOFTWARE�
PACKAGES� 	OR� PERHAPS� EVEN� TO � S IM ILA R�
SOFTWARE� APP LICA TIONS� RUNNING�ON�
OTHER�COMPUTERS
�

803,*/(�5*5-&4
5HE� STANDARD� HAS� FOUND� ACCEPTANCE�
FO R�THE � BES T� REASON� IN� THE �WORLD� � � IT�
WORKS�� "N� *''�SOUND� SAMPLE� CREATED�
AND� STORED� USING�4UN3 IZE�S�*;H<;9J�
-EKD:�SAM PLER�COULD
� FO R� INSTANCE
�
BE� READ� IN� AND� ED ITED� USING�"EGIS j�
�K:?E'7IJ;H�#0�BEFORE� BEING� RE�
STORED� AND� USED� AS� A� SOUND� SAMPLE�
IN
� SAY
� )9J7'���*HE<;II?ED7B

5HESE� *''�F ILE � ARRANGEMENTS�WORK�
BECAUSE�VARIOUS�TYPES�O F�DATA� ARE�
STORED� IN� LABE LLED� iCHUNKS �� WHICH�
PROGRAMS� CAN� IDEN TIFY �AND� USE� 	OR

IGNORE
� AS� THEY�SEE� FIT�� 5HESE� LABELS�
HAVE� FOU R�CHARACTE RS� AND�W ITH � ��B IT�
SOUND� SAMPLES� THE � CHUNKS� ARE�
CA LLED� �479�CHUNKS
� S INCE� THEY�
REPRESENT�� �B IT�4AMPLED� 7OICE� DATA��
"S� IT� HAPPENS
� IT� IS� POSSIB LE � TO �
CREATE� ALL� M ANNER�O F� *''��479�FILES 
�
INCLUD ING�MONO
� S TEREO
� M U LTIP LE �
OCTAVE
� AND� EVEN� FILE S �WHICH� CONTAIN�
M U LTIP LE � LOOP� PO IN TS�

5O� A� SAMPLING� NEWCOMER�THESE �
TE RM S� MAY�NO T�MEAN� MUCH� ANYWAY�
AND� TH IS � IN� ITS E LF� IS� ONE�GOOD� REASON�
FO R�PU TTING �TH E IR�D ISCUSSION � ON� THE

"S����B IT�SAMPLING�ARRIVES�ON� THE�
SCENE
� THE� DAYS�OF�THE�CONVENTIONAL�
��BIT�"MIGA� *''��479�EDITOR�MAY�
NOW� BE� NUMBERED

AGENDA�� 0FTEN� EVEN� ESTAB LISHED�
SAMPLE� USERS
� THOUGH� AWARE� O F�THE�
FA C T�TH A T� *''�SOUND� FILE S � ARE� USED
�
MAY�NOT� BE� COMPLETE LY� SURE� O F�ALL� THE�
VARIOUS�TE RM S� NOR�ABOUT�THE �VARIOUS�
TYPES� O F� *''��479�FILES � TH A T�EXIST�� #UT�
AS� LOW�COST� �� �B IT�SAM PLERS
� LIKE�
. ICRODEA L�S ��B7H?JO����� ARE� ABOUT�TO �
APPEAR� IN� THE � M ARKETP LACE
� "MIGA�
USERS� ARE� A LSO�GOING�TO � SEE� SOME�
NEW�SAMPLE� FILE � FO RM A TS � ARRIVE�� 4INCE�
TH IS � IS�GUARANTEED� TO � ADD� TO � THE

CONFUSION� *� THOUGH T�TH A T�TH IS �MONTH� *�
SHOULD� CAS T�SOME� LIGHT�ON� THE�
EX IS TING� *''�SOUND� SAMPLE� FO RM AT�
AND� ON� THE � NEW�TE RM S
� LIKE�"*''�AND�
"73
� TH A T�"MIGA� SAMPLE� USERS�W ILL�
SHORTLY� S TA RT�ENCOUNTERING�

/OW
� THE � OB JECT�O F�TH IS � EXERCISE�
IS�TO � EXPLA IN� EVERYTHING� IN� A�WAY�
WHICH� A LLOWS� THE �GENERAL� IDEAS� TO � BE�
UNDERSTOOD� BY�EVERYONE�� 4O
� *�D � BEST�
S TA RT�BY�APOLOGIS ING�TO � ANY�O F�THE�
MORE� SERIOUS� PROGRAMMERS� READING�
FO R�SK IM P ING �ON� SOME� O F�THE � AWKWARD�
TECHN ICA L� DE TA ILS�

3"8�4".1-&�'*-&4
8HEN� YOU� USE� D IG ITIS ING � HARDWARE� TO�
CO LLEC T�A� SOUND� SAMPLE�YOU� PROVIDE�
THE � D IG ITISE R�W ITH� SOME� KIND� O F� INPU T�
WAVEFORM � 	IN� O THER�WORDS
� THE � SOUND�
YOU� ARE� SAMPLING
�� 5HE� SAMPLING�
SOFTWARE� E FFECTIVE LY�CHOPS� UP�THE�
INPU T�WAVEFORM � AND
� AS�WE� SAW� LAS T�
MONTH
� S TO RES� TH IS � DATA� IN� MEMORY�
AS� A� SERIES� O F�NUMBERS�� 5HIS� D IGITA L�
COPY�O F�THE � SOUND� IS� O FTEN� CA LLED� THE�
RAW�WAVEFORM � DATA�
4AMPLE�EDITING�
PACKAGES�WHICH�
STORE� RAW�SAMPLE�
FILE S � ARE� S IMPLY�
CREATING�FILE S �THA T�
CON TA IN �JU S T �THE�
NUMBERS�WHICH�
REPRESENT�THE�
WAVEFORM � IN�
MEMORY�A FTE R�THE�
D IG ITISA TION � PROCESS�
3AW�FILE S � THE RE FO RE �CON TA IN � THE�
D IG ITISED �WAVEFORM � DATA
� BU T�THEY�DO�

NOT� CONTA IN� ANY�EXTRA�
IN FO RMATION
� SUCH� AS�
DE TA ILS � O F�THE � SPEED�
A T�WHICH� THE � SAMPLE�
SHOULD� BE� PLAYED�

#ECAUSE� O F�THE�
LACK�O F�ANY� INHERENT�
PLAYBACK�OR�CON TEN TS�
IN FO RMATION
� A�
PROGRAM� USING�A� RAW�
SOUND� SAMPLE� FILE �
NEEDS� TO � FIND � OU T�HOW�
IT�SHOU LD � BE� USED� BY�
SOME� OTHER�MEANS��
'OR� INSTANCE
� MANY�
GAMES� PROGRAMMERS�
OP T�FO R� RAW�SOUND�
SAMPLES
� BUT� INCLUDE�
THE �VARIOUS� DE TA ILS � O F�

PLAYBACK� RA TES� AND� SUCH� LIKE�W ITHIN�
THE � PROGRAMS� TH A T� USE� THE � SAMPLES�
*N� ORDER�TO � PLAY�A� SOUND� THE � DATA� IS�
READ� INTO� $HIP�MEMORY� 	MEMORY�TH A T�
CAN� BE� ACCESSED� BY�THE � "M IGA�S�
CUSTOM � CH IPS
� IN� THE � SAME�WAY�AS�
ANY�O THER�FILE �WOULD� BE� READ� IN�� 5HE�
BENEFITS � ARE� TH A T�TH IS � IS� EASY�TO �DO�
AND� THA T
� ONCE� IN� MEMORY
� THE � SOUND�
IS� IMMEDIATE LY� READY�TO � PLAY�

26*$,�"/%�%*35:
5HIS� i RAW�DA TA j� APPROACH� IS� OBVIOUSLY�
FINE � IN� SPECIFIC � S ITUA TIONS �WHERE� IT � IS�
BEING�USED� BY�PROGRAMMERS�WHO�
KNOW�ABOUT�THE� ORIG INAL� SAM PLES� AND

KNOW�HOW�THE � "MIGA� AUDIO� HARDWARE�
WORKS�� #UT� IT� IS� NO�GOOD� FOR�
EXCHANGING�SOUND� DATA� BETWEEN�
PROGRAMS� � �A� PROGRAM� READING�A� RAW�
SOUND� SAMPLE� FILE � IS� NO T�GOING�TO �
KNOW� HOW� IT� SHOULD� BE� PLAYED� BACK��
:OU�W ILL� SOON� REALISE� TH IS � IF �YOU� EVER�
SAVE� SOUND� SAMPLES� IN� RAW�DATA�
FORM � AND� THEN� TRY�TO � USE�THEM � IN�
O THE R�SOFTWARE� PACKAGES�

8HAT� IS� NEEDED� O F�COURSE� IS� A�
FILE � FO RM A T�TH A T� SAVES� NOT�ONLY�THE�
WAVEFORM � DATA
� BUT�A LSO� DE TA ILS � O F�
HOW�THE� SAMPLE� SHOULD� BE� PLAYED�� *N�
O THE R�WORDS� THE � FILE � M UST� CONTAIN� NOT�
ONLY�THE �WAVEFORM � DATA� ITS E LF�BUT�
ALSO� SOME� STANDARD ISED� iHEADER�
IN FO RM ATION j� WHICH� A LLOWS� A� PROGRAM�
READING�THE �FILE � TO �WORK�OU T� HOW� IT�
SHOULD� BE� PLAYED�� 5HIS
� O F�COURSE
� IS�
WHERE� THE� *''��479�STANDARD� ARRIVES�
ON� THE � SCENE�

*''��479�'*-&4
"S� MENTIONED� EARLIER
� THE ��479�
CHUNK�DEFINED� IN� THE � *''�STANDARD� IS�

USED� TO � STORE� ��B IT�
SOUND� SAMPLE� DATA��
*N� ITS � S IM P LES T�FORM �
IT�W ILL� CONTA IN� A�
LABEL
� A� SIZE�VALUE
�
AND� SOME�
WAVEFORM � DATA�� 5O�
A� PROGRAM� READING�
IT� AN� �479�FILE �
LOOKS� LIKE� AN� *''�
CHUNK� AND� IN� FA C T� IT�
IS�� � I T jS� A� CHUNK�

UN IT� KNOWN� AS� A� '03.�WHICH� ACTS� AS�
A� SO RT�O F� iCON TA INER�CHUNK j� 	YOU�WILL�
OCCASIONALLY� READ� ABOUT� '03.� �479�
IN� THE � "MIGA� LITERA TURE
�

"CTUALLY�THE RE � IS� A� B IT�MORE�TO �THE�
STORY�BECAUSE� INSIDE� THE � '03.� �479�
UN IT� BOTH� THE � HEADER� IN FO� AND� THE�
WAVEFORM � DATA� ARE� A LSO� STORED� AS�
SECTIONS� CALLED� 7)%3� 	7OICE�
)EA%E3
� AND� #0%:�CHUNKS�� 4O� EVEN�
A� S IM P LE � �479�FILE �W ILL
� CONCEPTUALLY
�
LOOK�SOM ETH ING � LIKE� TH IS �

�f �4IMPLE� *''�'03.� �479�SOUND�FILE �f ��

��479� LABEL�

�SIZE�
�7)%3� HEADER�INFO�

�#0%:�WAVEFORM� DATA�

5HE� �479
� 7)%3� AND� #0%:�
CHUNKS� ALL� HAVE� SIZE� FIE LDS � ENABLING�
THE � PROGRAMS� READING�THEM � TO � SKIP�
OVER�THEM � IF �THEY�ARE� NOT� REQUIRED�� *N�
FA C T�MANY�OTHER�NESTED� CHUNKS�MAY�
ALSO� BE� PRESENT�HOLD ING�COPYRIGHT�
DE TA ILS � AND� ALL� SO RTS � O F�OTHER�
IN FO RMATION�� *� AM� NOT�GOING�TO �
D ISCUSS� THE � 7)%3� HEADER� IN� DETA IL�
BUT�THERE� ARE� A� FEW�TH INGS� ABOUT� IT
�
AND� THE � ASSOCIA TED�WAVEFORM � DATA�
HELD� IN� THE � #0%:�CHUNK
� TH A T�ARE�
WORTH� MENTIONING�

5HE� *''�SOUND� SAMPLE� FO RM AT�
ALLOWS� A� NUMBER�O F�D IFFE REN T�
WAVEFORMS� TO � BE� STORED� TOGETHER
�
INCLUD ING� A� iONE�SHO Tj� SAMPLE�� 5HIS� IS�
A�WAVEFORM � THA T� IS� IN TENDED� TO � BE

�;F�;E�@A�9AA6�8AD�
7J5:3@9;@9�EAG@6�
63F3�47FI77@�
BDA9D3?E�
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PLAYED�ONCE�AT�SOME�NOMINAL�
PLAYBACK� RATE�� 5HE�FILE�MAY�ALSO�
INCLUDE� A� h REPEATi� PART�WAVEFORM��5HE�
IDEA� HERE� IS�THAT�WHEN�SAMPLES�ARE�
PLAYED�AS�MUSICAL� INSTRUMENTS
� THE�
PROGRAMS�USING�THEM�CAN� INITIALLY�
PLAY�THE�ONE�SHOT�PART�OF�THE�
WAVEFORM
� AND�THEN� LOOP�AROUND�
PLAYING�THE� hREPEATi� PART�OF�THE�
WAVEFORM�FOR�AS� LONG�AS�THE� SOUND�
NEEDS�TO�BE� SUSTAINED�

.OST�SAMPLE�EDITING�SOFTWARE�
PACKAGES� ALLOW�YOU� TO� SET�THE�START�
AND�END� LOOP�POINTS��8HEN�YOU�DO�
THIS�THESE� LOOP�VALUES�ARE�ALSO�
STORED� IN� THE� *''�FILE�SO�THAT�
PROGRAMS� READING�THE�FILE�WILL� BE�ABLE�
TO� IDENTIFY�THE� LOOPED� PART�OF�THE�
WAVEFORM�� )OWEVER
� NOT�ALL� *''�SOUND�
FILES�THAT�YOU� COME�ACROSS�WILL� HAVE�
BOTH�ONE�SHOT�AND� REPEAT�PARTS�OF�A�
WAVEFORM�STORED�

563/�61�5)&�45&3&0
4O�FAR�*�VE�BEEN�TALKING� IN� TERMS�OF�
MONO�SAMPLES��4TEREO� SAMPLES� ARE�
STORED� IN�MUCH�THE�SAME�WAY�EXCEPT�
FOR�THE�FACT�THAT�THE�CHUNK�DEFINITIONS�
ARE�SLIGHTLY�MODIFIED� SO�THAT�TWO�
SEPARATE�WAVEFORMS�	FOR� LEFT�AND�
RIGHT�STEREO
�CAN�BE� PROVIDED�

�g �#0%:�STEREO�WAVEFORM� DATA�g ��
�LEFT�CHANNEL�WAVEFORM��
CRIGHT�CHANNEL�WAVEFORM�

4TEREO�SAMPLES�MAY�SOUND�
GOOD
� BUT�THEY�HAVE�ONE�BIG�
DISADVANTAGE�� �THEY�TAKE�UP�ALMOST�
TWICE� AS�MUCH� SPACE� 	BOTH� ON�DISK�
AND� IN�MEMORY�WHEN� PLAYING
��5HIS� IS�
ONLY� REALLY�TO�BE�EXPECTED� BECAUSE�
TWO� LOTS�OF�SOUND�SAMPLES�ARE�
PRESENT� IN�EACH� STEREO� *''�FILE�� *N�
FACT
� IF�YOU� SAMPLE�A� SOUND� IN� STEREO�
AND�THEN� USE�ONE�OF�THE�MANY�
UTILITIES�THAT�CAN�CONVERT��479�FILES�
TO� RAW�DATA� 	WHICH�WORK�BY�STRIPPING�
OUT�EVERYTHING�
EXCEPT�THE�
WAVEFORM�DATA

�
YOU�LL� FIND�THAT�WHEN�
YOU� PLAY�THE� RAW�
VERSION� IT�WILL� OFTEN�
SOUND�AS�THOUGH�
YOUR�ORIGINAL� SAMPLE�
IS� BEING�PLAYED�BACK�
TWICE�� 0F�COURSE
�
WHAT� IS� HAPPENING�
HERE� IS�THAT
�WITH�
THE� *''�HEADER�DETAILS� REMOVED
� THE�
SOFTWARE� READING�THE� SOUND�CAN� NO�
LONGER� IDENTIFY� IT�AS�A�STEREO� SAMPLE
�
AND� SO� IT�JUST�PLAYS�THE� DATA� AS�ONE�
LONG�SINGLE�MONO�SAMPLE��5HE� LEFT��
HAND�STEREO�DATA� IS� PLAYED�FIRST�AND�
THIS� IS�FOLLOWED� BY�THE� RIGHT�HAND�
DATA�� #ECAUSE� ITiS�ALL�COMING�FROM�
ONE�CHANNEL
� AND� BECAUSE�THERE� IS�
USUALLY�NOT�THAT�MUCH�DIFFERENCE�
BETWEEN� THE� LEFT�AND� RIGHT�CHANNEL�
DATA�ANYWAY
� IT�SOUNDS�JUST� LIKE�A�
SINGLE� SAMPLE�BEING�PLAYED� TWICE�

1ROGRAMS�THAT�USE�SAMPLED�
SOUNDS�AS� INSTRUMENTS�ACHIEVE

DIFFERENT�NOTES�BY�MODIFYING�THE� RATE�
AT�WHICH� THEY�PLAY�BACK�EACH� SOUND�
SAMPLE�� 'LOWEVER
� SAMPLES�ALWAYS�
SOUND�BEST
� OR�AT� LEAST�AT�THEIR�MOST�
NATURAL
�WHEN�THEY�ARE�PLAYED� BACK�AT�
RATES�NEAR�TO�THE�ONE� AT�WHICH� THEY�
WERE�ORIGINALLY�SAMPLED��8ITH� LARGE�
ALTERATIONS� IN� PLAYBACK�RATES�THE�
QUALITY�OF�THE�VOICE�CAN�OFTEN�
DETERIORATE�DRASTICALLY�

1*5$)&4�"/%�-0014
5HE� *''�STANDARD� HELPS� PROGRAMS�TO�
AVOID�THESE�SORTS�OF�PROBLEMS�BY�
ALLOWING�MULTIPLE�OCTAVE�SOUND�DATA�
TO�BE� STORED��5HIS�MEANS�THAT� IN�ANY�
GIVEN�SITUATION� A�PROGRAM�CAN�
CHOOSE�AN�OCTAVE� NEAREST�TO�THE

NOTE� IT�WISHES�TO� PRODUCE��5HREE�AND�
FIVE�OCTAVE��479�FILE�VERSIONS� ARE�
REASONABLY�COMMON�

0NE�OF�THE� BIGGEST�ADVANTAGES�OF�
THE� *''��479�CHUNK�ARRANGEMENT� IS�
ITS�ADAPTABILITY�� /EW�CHUNKS�CAN�BE�
DEFINED�AND� INCLUDED� BY�ONE� PROGRAM�
WITHOUT�THAT�DATA�CAUSING�PROBLEMS�
FOR�OTHER�PROGRAMS��"�CLASSIC�
EXAMPLE�OF�THIS� IS�SEEN�WITH� A�
RELATIVELY�NEW� hMULTIPLE� LOOPi� CHUNK�

DEFINITION
REGISTERED� BY�1ETER�
/ORMAN�OF�
3AM4CAN�4OFTWARE�
	WHO�PRODUCE�"UDIO�
&NGINEER�1LUS
�� 5HE�
"UDIO�&NGINEER�**�
EDITING�SOFTWARE�
AND�"UDIOMASTER�
*7
� THE�"EGIS�
VERSION� OF�THE�
SAME�PACKAGE
�

BOTH� ALLOW�MULTIPLE� LOOP�FILES�TO�BE�
CREATED��5HIS� HAS�BEEN�ACHIEVED�BY�
ADDING�SPECIAL� CHUNKS�WHICH� STORE�
PAIRS�OF�h LOOP�STARTi� AND� h LOOP�END��
DEFINITIONS�� 1ROGRAMS�WHICH� CAN�
UNDERSTAND�	AND
�MORE�TO� THE� POINT
�
WISH� TO� USE
�THE� DATA� IN�THESE�
CHUNKS�CAN� READ� THEM� AND� INTERPRET�
THE�DATA�AS�THEY�SEE�FIT�� 1ROGRAMS�
WHICH�DO� NOT�UNDERSTAND� SUCH�
CHUNKS
� AND�THIS� INCLUDES�OF�COURSE�
ALL�THE�PROGRAMS�WRITTEN� BEFORE�THE�
CHUNKS�WERE�DEVISED
�WILL� SIMPLY�SKIP�
OVER�AND� IGNORE�THEIR�CONTENTS��5HIS�
TYPE�OF�FLEXIBLE�STANDARDISATION� IS�OF

IMMENSE� LONG�TERM�ADVANTAGE�TO�
BOTH�USERS�AND�SOFTWARE� HOUSES�
ALIKE
� ALTHOUGH� IT�DOES�COMPLICATE�
THE� PROGRAMMING�ISSUES��"S� IT�TURNS�
OUT
� THERE� IS�EVEN�MORE�THAT�CAN�BE�
DONE� IN� THIS� RESPECT�

5)&�"--�/&8��"6%*0�
*''��45"/%"3%
#Y�THIS�STAGE�YOU�WILL� PROBABLY�HAVE�
GATHERED�THAT�THE� *''��479�SOUND�
SAMPLE�FORMAT� IS� A� PRETTY�FLEXIBLE�
BEAST�� /EVERTHELESS� IT�HAS�BEEN�BUILT�
AROUND� THE�STORAGE�OF���BIT�SAMPLE�
DATA
� AND� THERE�S� NO�DOUBT�THAT�IN�
TIME�THE��479�FORMAT� IS�GOING�TO�
BECOME�OBSOLETE�� *N� FACT
� AFFORDABLE�
���BIT�SAMPLING�RESOLUTION
� IN� THE

FORM�OF�.ICRODEALiS�$LARITY����
PACKAGE
�WILL� PROBABLY�HAVE�SURFACED�
BY�THE�TIME�YOU� READ�THIS��"ND�WHO�
KNOWS � *N� TEN�YEARSi� TIME�WE�MIGHT�
ALL� BE� USING����BIT�SAMPLERS�

*N�HINDSIGHT�MANY�PEOPLE�FEEL�
THAT
� NO�MATTER�HOW�GOOD�THE� *''�
�479�FORMAT�HAS�BEEN
� IT�WOULD� HAVE�
BEEN�BETTER�TO�CONCENTRATE�ON�
PRODUCING�A�MORE�GENERAL� AUDIO�
STANDARD�� 5HIS�COULD� HAVE�CONSIDERED�
THE�PROBLEMS� RELATED� TO�THINGS� LIKE�
THE�HANDLING�OF�VARIOUS�TYPES�OF�
SAMPLE� RESOLUTION� 	��BIT
� ���BIT
� ����
BIT�AND� SO�ON

� THE� INCLUSION�OF�.*%*�
DATA� 	SYSEX�MESSAGES�FOR�SETTING�UP�
.*%*�CONTROLLED� SAMPLING�EQUIPMENT
�
FOR�INSTANCE

� AND�MORE�

5HIS
� AS�YOU�CAN� IMAGINE
� IS�
QUITE�A�JOB�TO�TACKLE� BUT�
� OVER�THE�
LAST�FEW�YEARS
�"PPLE�$OMPUTERS�	OF�
.ACINTOSH� FAME

� ALONG�WITH� A� LOT�OF�
OTHER�INTERESTED�PARTIES
� HAVE�BEEN�
GETTING�TOGETHER�TO� PRODUCE�A�
STANDARD� FOR�SOMETHING�KNOWN� AS�AN�
"UDIO� *''�'ILE�� 5HIS�HAS�ADOPTED� THE�
*''�STYLE� hIDENTIFIABLE�CHUNKi�
PHILOSOPHY�AND
�TO�ENCOURAGE

WIDESPREAD� USE
�"UDIO� *''�CHUNK�
DETAILS�ARE�NOW�AVAILABLE�TO�ANYONE�
WHO�WANTS�THEM�

8HY
�YOU�MAY�ASK
� DOES�"UDIO�
*''�GET�A�MENTION �'IRSTLY�"UDIO� *''�
CHUNK�DEFINITIONS�HAVE�BEEN�
REGISTERED�WITH�$OMMODORE� ALONG�
WITH� ALL� THE�OTHER�THIRD�PARTY�CHUNKS�
AND� NOW�REPRESENT�AN� INTEGRAL� PART�OF�
THE�"MIGAiS� *''�STANDARD�� 4ECONDLY
�
AND� PERHAPS�MORE�TO�THE� POINT�AS�FAR�
AS�END� USERS�ARE�CONCERNED
�
.ICRODEALiS�$LARITY���
� AND�MANY�
OTHER�FORTHCOMING����BIT�SAMPLERS
�
ARE�ALMOST�CERTAIN�TO�PROVIDE�"UDIO�
*''�TYPE�FILE� STORAGE� SCHEMES��
	*NCIDENTALLY
� THERE� IS�AN�ALTERNATIVE�
MULTIPLE� RESOLUTION� *''�SOUND�SAMPLE�
CHUNK
� CALLED�4".1
� REGISTERED�WITH�
$OMMODORE
� BUT�THIS�SEEMS�UNLIKELY�
TO�WIN� ANY�FURTHER�SUPPORT�NOW�"UDIO�
*''�IS� HERE�


)OWEVER
�"UDIO� *''�DOES�HAVE�A�
FEW�DISADVANTAGES�WHICH�HAVE�
ALREADY�COME�TO� LIGHT
� AT� LEAST�AS�FAR�
AS�DEVELOPERS�ARE�CONCERNED�� *T�IS�
REASONABLY�COMPLICATED� AND�MANY�OF�
THE� ISSUES� IT�ADDRESSES�ARE� NOT�OF�
IMMEDIATE�CONCERN�AS�FAR�AS�THE�
LOADING�AND�SAVING�OF����BIT�SOUND�
SAMPLES� IS�CONCERNED��0NE�SOLUTION
�
WHICH�WOULD�ELIMINATE� A� LOT�OF�
PRELIMINARY�DEVELOPMENT�PROBLEMS
� IS�
FOR�SOFTWARE�HOUSES�TO�OPT�FOR�A�
SIMPLER�STANDARD�

5)&�"73�'03."5
5HIS� HAS�BEEN�DESIGNED� BY�"UDIO�
7ISUAL� 3ESEARCH� AND� IS� ALREADY� IN�
WIDE� USE�ON�THE�"TARI�45�WITH�
PRODUCTS� LIKE�3EPLAY�����"73� IS� A�
SIMPLE�FORMAT�CONSISTING�OF�JUST�
SOME�HEADER� INFORMATION�FOLLOWED�BY�
THE�SAMPLE�DATA�� 4INCE�"UDIO�7ISUAL�
3ESEARCH� ARE�DOING�THE�$LARITY����
DEVELOPMENT�WORK
� *� THINK� IT� IS�FAIRLY�
SAFE�TO�SAY�THAT�WE�ARE�GOING�TO� SEE�
"73�APPEAR�ON�THE�"MIGA� SCENE�� � IF�
ONLY�AS�AN� INTERIM�MEASURE�WHILE�
PROGRAMMERS�GET�TO�GRIPS�WITH�"UDIO�
*''��"73�SUPPORT�WILL� ALSO� BE�GOOD�
NEWS�ON�A�PRACTICAL� LEVEL� BECAUSE� IT�
MEANS�THAT�BY�USING�UTILITIES� LIKE�
$ROSS%04�WEiLL�GAIN� IMMEDIATE�
ACCESS�TO�ALL� THE����BIT�SAMPLES� NOW�
BEING�CREATED� ON� THE�45�	AND�WHY�NOT
� �THE�"MIGA�HAS�ALREADY�STOLEN�THE�
LIMELIGHT�FROM�THE�45
� IT�MIGHT�AS�WELL�
STEAL� ITS� ���BIT�SAMPLES�TOO�


8ELL
� THAT�S� ABOUT� IT�AS�FAR�AS�
SOUND� SAMPLE�FORMATS�AND� SAMPLE�
FILES�GO�� )OWEVER
�ONE�THINGiS�FOR�
SURE�� THE�NEXT�TWELVE�MONTHS�ARE�
GOING�TO�BE�VERY� INTERESTING�AS�FAR�AS�
"MIGA�SAMPLING� IS�CONCERNED��� 
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.ICRODEALiS�NEW�$LARITY��� �PACKAGE�PROMISES����BIT�SAMPLE� RESOLUTION�� �
AND�A�NEW�RANGE�OF�SAMPLE�FILE�FORMATS�TO�GO�WITH� IT

*'��!�#�&���)��  ��)��#�)!+0� ��� �&)�0&,)*�#��
.ICRODEALiS�$ LARITY��� �SAMPLER�MUST�BE�ONE�OF�THE�MOST�EAGERLY�AWAITED�
"MIGA�MUSIC�ADD�ONS�EVER�� �AND�NOW�YOU�CAN�GET�YOUR�HANDS�ON� IT�FOR�
JUST�_������
�THANKS�TO�"MIGA�4HOPPER�MAIL�ORDER��0FFERING�$%�QUALITY�
RECORDING�AND�PLAYBACK�AT�AN� IMPRESSIVE���,)Z
�THE�$ LARITY��� �PACKAGE�
CONTAINS�ALL� THE�HARDWARE�AND�SOFTWARE�YOU�NEED�TO�CREATE�AND�EDIT�
SAMPLES
�WITH�ADDED�FACILITIES�FOR�PRODUCING�SPECIAL�EFFECTS��5URN�TO�
PAGE�����RIGHT�AWAY�TO�FIND�OUT�HOW�TO�ORDER�YOURS�

".*("�4)011&3�m �*446&���� m �'&#36"3:� ���� ��
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*HE�'#�#�#DJ;H<79;�COMES�W ITH� A�
.*%*�*/� AND� A� .*%*�5)36� PORT
� AND�
TWO� .*%*�065� PORTS�� "�COMPLETE� USER�
MANUAL� IS� A LSO� INCLUDED�

�����	��	
�0 0 0 0 0 0 0 0 ��	��� 
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&�,-�+"' ��&" ��(,���/(%.&�� �
&�,-�+"' ��&" ��(,���/(%.&���

."45&3*/(�".*("%04���70-6.&���#:�."3,�4.*%%:�"/%�#36$&�4.*5)�� �#36$&�
4.*5)�#00,4
5HIS� IS�THE�ESSENTIAL� BOOK�FOR�THE� BEGINNER�TO �"MIGA%04�� *T�EXP LA INS� S TEP� BY�
STEP � EVERYTHING�FROM � THE � RUD IM ENTS� O F�OPENING�A� 4HELL� AND� COPYING�A�D ISK �TO �THE �
ADVANCED� USE� O F�SCRIP TS �
."45&3*/(�".*("%04���70-6.&���#:�."3,�4.*%%:�� �#36$&�4.*5)�#00,4�
5HE�SECOND�VOLUME� IN�THE�'7IJ;H?D=��C?=7�)-�RANGE�WILL� RAPIDLY�BECOME� ONE�
OF�YOUR�MOST�VALUABLE� REFERENCE�WORKS�� *T�CON TA INS� AN� EXP LANATION� O F�EVERY�
SINGLE�"MIGA%04� COMMAND
� FROM �VERSION� � �� � RIGHT� UP�TO �THE � NEW�VERSION� � ��� ��
."45&3*/(�".*("�4:45&.�#:�1"6-�07&3""�� �#36$&�4.*5)�#00,4�
1AUL�0VERAA
� PROGRAMMING�EXPERT�AND�COMPUTER�JOURNALIST
� EXPLAINS� IN� DETAIL�
HOW�TO �MAKE�USE�OF�THE�"MIGAhS�OPERATING�SYSTEM� IN�YOUR�OWN� PROGRAMS�
-EARN� HOW�TO �CREATE �E FFIC IEN T
� OPERATING�SYSTEM �LEGAL� CODE� AND� TO � U TILISE �THE � FULL�
POWER�O F� *N TU ITION�
."45&3*/(�".*("�13*/5&34�#:�30#*/�#6350/�� �#36$&�4.*5)�#00,4�
+UST�ABOUT�EVERYONE� HAS� PROBLEMS�WITH� PRINTERS�AND� THE�"MIGA�� #UT�NOW
� NO�
M ATTE R�W HAT�YOUR�SET�UP�� �DO T�MATRIX
� BUBBLE�JE T �OR� LASER�� �YOU �LL� LEARN� HOW�TO �GET�
THE � HARDCOPY� RESU LTS �YOU� WANT�W ITH�'7IJ;H?D=��C?=7�*H?DJ;HI


�B7H?JO��� �PRODUCES� *NCREDIBLE�$%�QUALITY�SOUND�ON�YOUR�
"MIGA��. ICRODEA LjS� HA RDWARE �SO FTWARE � PACKAGE�ENABLES�
YOU� TO � SAMPLE� AND� PLAY�BACK�SOUNDS� A T�AN� INCREDIB LE� ����
B IT� RESO LU TION �� 'REQUENCIES� O F�UP�TO ��� ��,)Z�CAN� BE�
SAMPLED�� 'ULL� ED ITING �FA C ILITIE S 
� INCLUD ING�SPECIA L� E FFECTS
�
ARE� PROVIDED� W ITH��B7H?JO���YS� SOFTWARE�

�����	��	
�� ��	��� 
����

�����	��	
�

,!&��� �
,!&����

,�/��O�� )%.,��+����",$
&�,-�+"' ��&" ��,2,-�& O����� ,!,2,-
&�,-�+"' ��&" ��)+"'-�+, O����� ,!)+"'-

� �����	����	
��������������������
�����
������� � S

� 	 
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�7F�KAGD�355AG@FE�;@�
AD67D�I;F:��GDABD7EE�
+A8FI3D7�E�.INI�0FFICE�
� �3�G@;CG7E�3>>	;@	A@7�
B35=397�8AD�F:7�E?3>>�
4GE;@7EE�B7DEA@
/D?�)<<?9;�HAS�EVERYTHING�THE�UP�AND�COMING�
NTREPRENEUR�NEEDS�TO �KEEP�AHEAD� IN�THE�BUSY�WORLD�
BUSINESS�� *T� INCLUDES� A�WORD� PROCESSOR
�

? D IG FR RE A D S H E E T
� DATABASE
� GRAPH� PLOTTING�FAC ILITIES� AND� A�
j� COLLECTION�O F�D ISK�U TILITIES
� ALL� PRESENTED�WITH� AN�

ATTRACTIVE
� EASY�TO� USE� INTERFACE�

.AKE�YOUR�OWN�MOVIES�WITH� 0?:;E'7IJ;H
� * T jS�A� PACKAGE�
THA T� INCORPORATES� BOTH�VIDEO�AND� SOUND�DIG ITIS ING�A T�AN�
INCREDIBLE�PRICE�� *N� ADDITION
� FRAME�BY�FRAME�ED ITING�FAC ILITIES�
ARE� INCLUDED
�GIVING�YOU�FU LL� CONTROL� OVER�YOUR�MULTIMEDIA�
PRODUCTIONS�� 0?:;E'7IJ;H�WILL� RECORD�MONOCHROME�QUARTER�
SCREEN� IMAGES� IN� REAL� TIM E� A T�UP�TO ��� �FRAMES�SECOND �
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����

/"��(�&�,-�+ O�� ��� � ,!()��



�)%#��/$+,,!.�/,!�%�(�+""!.

&)��)���*0��$&*��%��*�-��K��%&.
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5HE�,$4�EMULATOR�IS�AVAILABLE�AS�A�TRAPDOOR�EXPANSION�FOR�THE�"����AND�
"����1LUS
�OR�WITH�A�PLUG�IN�CARD�FOR�THE�"�����"�����"�����SERIES�� *T�
COMES�WITH��.B�OF�EXTRA�MEMORY
�TOO

,2;6�25F2>D286�?7�D96�G62<D9�?7�
3EC:>6CC�C?7DG2B6�7?B�D96�)�
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�6<F6�G:D9�4?>7:56>46�
:>D?�D96�G?B<5�?7�
@B?8B2==:>8�G:D9�
�EB?@B6CC��&ASY�"MOS�

&ASY�"MOS�RETAINS�ALL�THE�FEATURES�THAT�HAVE�MADE�".04�SO�POPULAR�� �EASY�SUPPORT�FOR�GRAPHICS
�SOUND�AND�
SO�ON�� �BUT�MAKES�THE�TASK�OF�PROGRAMMING�SO�MUCH�EASIER�FOR�THE�BEGINNER�WITH�ON�LINE�HELP
�TUTORIALS�PLUS�
MUCH�MORE�

>665�D?�
@B?8B2=C�� � 82=6C�?B�

� � :C�:>4<E565�:>�D9:C�
3E>5<6�

".04�IS�ONE�OF�THE�BEST�IMPLEMENTATIONS�OF�
#ASIC�AVAILABLE�FOR�THE�"MIGA��8ITH� IT�
INCREDIBLE�VISUAL�AND�AUDIO�EFFECTS�ARE�
ACHIEVABLE��"ND�WHEN�USED� IN�CONJUNCTION�WITH�
THE�$OMPILER�AND�".04��%�THE�POSSIBILITIES�
ARE� LIMITLESS�
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LL; �PL� L P � 1  LL � :OU�NEED�THIS�ADAPTOR�TO�PLUG�A�1OWER�1$�#OARD� INTO� #$2"1(/3(.-> > > > > > > > > > > /1("$� .1#$1
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 � YOUR�"�����"������ -OOK�WITH�ENVY�NO� LONGER�AT�"���� 1OWER�'��#OARD� K���

� * '����'
�� @ � I � M E � � � OWNERS�� �NOW�YOU�TOO�CAN�EXPLORE�THE�BENEFITS�OF�THE� *#.� 
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� T E N N � N N N N"%"1503� '03� ���������� ���������



�&(,

'OR� :�*� 5O� �
* F � -&"4R40'FFI950''�

* F � #0FLb	9
:+�&)1*:�
+04b	9
:I� **3/
)-."9*�***#*
�$650''
��L&"4*40'"3>�
#0"3%	9
7
�&)1*7�
* F � 1ARAN�L*"45��'"3�

-&"4540'"3�1ARAN�
&ND� * F �

&ND� * F �
&ND� * F �

/EXT� 7�
/EXT� 9
3&46-*��-*"4*40'"3�

&ND� * F � a
&ND�1ROC*3&46IN�
1ROCEDURE�4&45)07&$5*FFL,*�
4HARED�#0"34��
9#&45
:#&45
&.15:�
(")&07&3� �
* F � 1ARARCLRUE�
@� 9#&45��� �� :#&45��
1R� �� ��� �A T TM M RM T I IT T I, 4 )

O�� ��� � ,!�&(,� �&(,��(&)"%�+� O�� ��� � ,!�&�(&
".04
".04� IS� ONE� OF�THE� BEST�
IMPLEMENTATIONS�OF�#ASIC� AVAILABLE�
FOR�THE�"MIGA��8ITH� IT
� USERS�CAN�
QUICKLY�CREATE� S TUNN ING�GRAPHICAL� AND�
AUDIO� E FFEC TS �� *T �S � NO� SLOUCH�WHEN� IT�
COMES� TO �W RITING �SERIOUS� PROGRAMS
�
EITHER�

@@@@@@@@@ @@@@@@@@@@ @
� � f 3UN 5EST *NDENT 4LOCKS�.ENU 4EARCH�.ENU

3UN� 0THER &DIT� 0THER 0VERWRITE 'OLD�6NFOLD LINE� *NSERT

+� ������ $�L 5EXT������ $HIP��������� &DIT�� SE7ISTIANSXO�AN

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

".04�$0.1*-&3
".04�PROGRAMS� ARE� PRETTY�FAST
� BUT�
IF�YOU� FEEL� THE� NEED� FOR�EVEN�MORE�
SPEED
� THEN� THE�".04�$OMPILER� IS�
FOR�YOU��:OUR� PROGRAMS�W ILL� BECOME�
STAND�ALONE� APPLICATIONS
� INDEPENDENT�
O F�THE � ".04� INTERPRETER�

�')-� �')-��)'*#&�, �����	��	
�0 0 0 0 0 0 0 0 ��	��� 
����

��/)����� O�� ��� � ��/)����

��0*����
)I4OFThS��7HB35�� � IS�
PROBABLY�THE�MOST�
ADVANCED�ASSEMBLY�
LANGUAGE� PROGRAMMING�
SYSTEM� YOU� CAN� BUY�
FOR�YOUR�"MIGA�� /OT�
ONLY�DOES� IT� COME�
W ITH � A� FULLY�FEATURED�
ASSEMBLER�W ITH�
MACRO� SUPPORT
�
BU T� IT� ALSO�
INCLUDES�
) I4O FTjS� ED ITOR�
AND� DEBUGGING�
PROGRAM�'ED�C

$OMMODORE �S� HEADER�FILE S � ARE�
SUPPLIED
� SO�YOU� CAN� CREATE� "MIGA�
APP LICA TIONS� IMMEDIATE LY�

�#(� � 
 &� � &0 0 0 0 0 0 0

I��ACHINE�	PLEASE�CIRCLE
�"����a �"�����a
.ETHOD�OF�PAYMENT�	PLEASE�CIRCLE
�"CCESS�a �7ISA�a �$HEQUE�a �10�a
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*/56*5*0/��"� 13"$5*$"-�".*("�130(3"..&3h4�(6*%&�
#:�.*,&�/&-40/� � � ,6."� 16#-*$"5*0/4
6SE�OF� *NTUITION
� THE�"MIGAhS�GRAPHICAL� INTERFACE
� IS�
ESSENTIAL� FOR�GIVING�YOUR�PROGRAMS� THAT� PROFESSIONAL� LOOK�
AND�MAINTAINING�COMPATIBILITY� ACROSS�DIFFERENT�VERSIONS� OF�
THE�OPERATING�SYSTEM��5HIS� BOOK�SHOWS�YOU� HOW
� W ITH�
SECTIONS� ON� SCREENS� AND�W INDOWS
� COMMUNICA TIONS
� MENUS
�
GADGETS� AND� REQUESTERS�
130(3".� %&4*(/�5&$)/*26&4� '03�5)&�".*("�#:�1"6-�
07&3""�� �,6."�16#-*$"5*0/4�
*F�YOUhVE�EVER�W RITTEN� REAMS� OF�CODE� ONLY�TO� FIND� TH A T� IT�
DOESNhT �WORK�AND�YOU�CAN hT �FIND� THE� BUGS
� THEN� THIS� BOOK� IS�
FOR�YOU�� *T� SHOWS�YOU� HOW�TO � DESIGN� YOUR�PROGRAMS� 8;<EH;�
TYP ING�THEM � IN
� ENSURING�MORE� RE LIABLE� AND� E FFIC IE N T�CODE��
."3,�4. *%%:h4� -*55-&�#-6&�803,#&/$)� � �� � #00,�� �
,6."�16#-*$"5*0/4
.ARK�4MIDDY
� PROBABLY�ONE�OF� F:7�MOST� KNOWLEDGEABLE�
8ORKBENCH� GURUS
� BRINGS�YOU� THIS�GUIDE�TO �THE�"MIGA�S�
OPERATING�SYSTEM�� )ANDY�TIP S � INCLUDE� HOW�TO �MAKE� A� BOOT�
D ISK 
� HOW�TO � SE T� UP� A� PRIN TER�W ITH � THE � RIGHT�DRIVER
� AND� HOW�TO�
CUSTOM ISE �YOUR� STARTUP�SEQUENCE
� W ITH� EXTENSIVE� EXAMPLES�

!",(�-�)�,��%� O�� ��� � !",(�-�)

"#-) .�*�-��&
"T� LAST�THERE�S� A�VERSION� OF�THIS
POPULAR�PROGRAMMING�LANGUAGE�
FOR�THE�"MIGA��1ASCAL� IS�
POPULAR�TH ROUGHOUT�THE�
ACADEM IC�WORLD� FO R� ITS � C LARITY�
AND� PRECISION
� SO�MUCH� SO�
TH A T� IT� HAS� BEEN� TAKEN� UP� BY�
LARGE� PORTIONS� O F�THE�
COMMERCIA L� SECTOR�� 'IND�
OU T�WHY� IT� HAS� DONE� SO�
WELL� W ITH� ) I4O FTjS�
B LIND INGLY�FA S T�VERSION

"?=>IF;;:�*7I97B
� "�
FU LL� SE T�O F�FILE S � ARE� INCLUDED� FOR�
ACCESSING�THE �"M IGAjS� OPERATING�SYSTEM 
�
AS�WELL� AS� AN� INTEGRATED� ED ITO R� AND� A� DEBUGGER�
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4ILICA�4YSTEMS�ARE�PLEASED�TO�PRESENT�THE�(71�RANGE�
OF�PERIPHERALS��(71�ARE�THE�WORLDiS�LARGEST�THIRD�PARTY�
MANUFACTURER�OF�PERIPHERALS�FOR�THE�"MIGA�RANGE�AND�
HAVE� A� REPUTATION� FOR� HIGH� SPECIFICATION
� QUALITY�
PRODUCTS��5HE�COMPANY�WAS�FOUNDED�ONLY�FOUR�YEARS�
AGO� BY� A� MAN� WHO� KNOWS� ABOUT� THE� "MIGA
�
$OMMODOREiS�EX�7ICE�1RESIDENT�OF�5ECHNOLOGY�� )E
�
ALONG�WITH�A�TEAM�OF�"MIGA�EXPERTS�INCLUDING�OTHER�EXc
$OMMODORE�STAFF
�UNDERSTAND�THE�ADD�ON�REQUIREMENTS�
OF�"MIGA�OWNERS� BETTER�THAN� ANYONE�� /OT�ONLY� DO�
(71� PROVIDE�PERIPHERALS� THAT�"MIGA� OWNERS�WANT
�
THEY�ALSO�OFFER�PEACE�OF�MIND
�WITH�A���YEAR�WARRANTY�
ON
THE� PRODUCTS� THEY�MANUFACTURE�� 4O
� IF� YOU� ARE�
LOOKING�FOR�THE�VERY�BEST�IN�PERIPHERALS�FOR�YOUR�"MIGA�
COMPUTER
�LOOK�NO�FURTHER�THAN�(71�

".!!� �.+�$1.!
3&563/ � 5)& � $0610/ � '03� :063� $01:

" . *( ? 1 & 3 * 1 * * & 3 " - 4

� � � V

(71�S� )%��� HARD� DRIVE�AND�"���� HARD�DRIVE�WITH� ��.)Z�ACCELERATOR
� REPRESENT�
THE� HIGHEST� QUALITY� "MIGA� ���� PERIPHERALS
� AT� VERY� AFFORDABLE� PRICES�� &ACH�
INCORPORATES� A� FAST� ACTION� HARD� DRIVE
� 3".� EXPANSION� CAPABILITY
� CUSTOM�
7-4*� CHIP�AND�'AAA4530.�4$4*�DRIVER
�FO R�UNBEATABLE�PERFORMANCE�� �
5HE� )%��� HARD� DRIVE� OFFERS� UP� TO� �.B� OF�STANDARD� V
IN TE RNA L� 'AST� 3".� EXPANSION � AND� THE� T
"����$OMBO
� UP�TO� �.B�OF����BIT�WIDE�
FAST� 3".� EXPANSION�� #OTH� FEATURE� A�
4$4*� CONTROLLER
�WHICH�SUPPORTS� UP�TO�
�� A D D ITIO NA L� D EV ICE S 
� AND � AN�
"UTOBOOT�(AME� CUT�OFF� SWITCH�� #OTH�
ARE � A VA ILAB LE � IN� ��
� ��
� ���� AND�
���.B�HARD�DRIVE�VERSIONS�
*N� ADDITION
� THE�"����$OMBO�ZOOMS�
THE � "M IGA � FO RW A RD � W ITH � AN� ��� �
ACCELERA TOR
� RUNNING� AT� A � B LISTERING�
��.)Z�� 5HIS� ENABLES� YOUR� "MIGA� ����
TO� RUN� AT� AN� INCREDIBLE� ����� .*14
� FASTER�
THAN� AN� "M IGA� ������ /O� OTHER� PRODUCT� IN�
THE� WORLD� COMBINES� ALL� THE� FEATURES� FOUND� IN�
THE�"����$OMBO��" �PLUG�IN�1$� EMULATOR�OPTION
�
SHOWN�BELOW
� IS�AVAILABLE�FOR

� ' � ��� #$ ���
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m � ��.)Z�������PROCESSOR
m � ����.ATHS�$O�1ROCESSOR�SOCKET
m � ���,�OF�1$�3".�PLUS�THE�USE�OF�"MIGA�3".
m � 4UPPORTS�)ERCULES
�$("
� &(""�("�

	MONOCHROME
�AND�5�����VIDEO�MODES
m � 3UNS�.4�%04�	����AND�UPWARDS
�PLUS�

THOUSANDS�OF�OTHER�1$�PROGRAMS
5HIS�POWERFUL�����EMULATOR�MODULE�SIMPLY�PLUGS�INTO�
THE�jMINI�SLOTk�OF�THE�(71�)%���OR�"���� 	WITHOUT�
INVALIDATING� THE�WARRANTY
�� *T�HAS� FULL�ACCESS�TO�THE�
"MIGAiS� RESOURCES�AND�ALLOWS�
YOU�TO�RUN�1$�AND�"MIGA�PROc
GRAMS�AT�THE�SAME�TIME
�GIVING�
YOU�TWO�COMPUTERS�IN�ONE�
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'OR�THE�SEMI�PROFESSIONAL�AND�AUDIO�HOBBYIST�A�HIGH�
QUALITY���BIT�STEREO�SOUND�SAMPLER�THAT�CONNECTS�INTO�
THE�PARALLEL�PORT�ON�ANY�"MIGA����
����
����
�
����
������OR������COMPUTER��$OMBINED�WITH�ONE�
OF�THE�FASTEST
�MOST�POWERFUL�AND�EASY�TO�USE�SOUND�
AND�MUSIC�EDITING�PROGRAMS�AVAILABLE�� *NCLUDES�
��TRACK�SOUNDTRACKER�FILE�COMPATIBLE�SEQUENCER�
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(71�S�(�LOCK�GENLOCK�IS�A�TRUE�PRICE�PERFORMANCE�
BREAKTHROUGH��5HE�(�LOCK�GENLOCK�WORKS�WITH�ALL�"MIGA�
COMPUTERS�AND�EVEN�SUPPORTS�THE�NEW�$HROMA�,EY�
MODES�OF�THE�&$4�""�CHIP�SET��*T�IS�THE�ONLY�CHOICE�FOR�
THE�MID�RANGE�"MIGA�VIDEO�ENTHUSIAST�
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$*/&.031)
5HE� ULTIMATE� SOLUTION� FOR�THOSE�WHO�WANT�
TO� EXPLORE� IN� THE�WORLD� OF�.031)*/(��
'IRST�IT�S�A� FACE
�THEN� A�PLANE�AND�THEN� AN�
EXPLOSION� �� MORPHING� IS� GREAT� FOR�VISUAL�
'�9��$INEMORPH� SUPPORTS� MULTIPLE� "MIGA�
SCREEN� MODES�� &ASY�TO�USE� INTERFACE� AND�
ANIMATIONS��.INIMUM��.B�3".�REQUIRED�
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"�WEALTH�OF�PAINT
� MORPH
� SCANNER
� PRINTING
�
LOADING
�SAVING
�ANIMATION�AND�VIDEO�EFFECTS�
IN� ONE� EASY�TO�USE� PROGRAM��0THER�MAJOR�
FEATURES� INCLUDE�VIRTUAL� MEMORY� SUPPORT
�
PAINT� DIRECT�ON� TO� A����BIT� CANVAS
� "REXX�
COMPATIBLE�EFFECTS�AND�ON�LINE�MORPHING�AND�
ANIMATION�SUPPORT��.INIMUM����.B�3".�
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"LL� (71�(�'ORCE�ACCELERATORS� CAN�BE�TURNED�
INTO�A�HARD� CARD�BY�ADDING�A�.OUNT�,IT
�(7"�
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�_�����
�MAKING�IT�THE�6-5*."5&�"MIGA�
����������PERIPHERAL��"NY���� 4$4*�DRIVE�CAN�
THEN�BE�MOUNTED�ON�TO �THE�ACCELERATOR�
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5HE�*MPACT�**�)$��HARD�CARDS�ARE�THE�EQUIVALENT�OF�
THE�)%���HARD�DRIVE
�BUT�FOR�THE��������������5HEY�
ARE�SOME�OF�THE�FASTEST�HARD�DRIVES�AVAILABLE
�AND�
INCORPORATE�AN�UNPOPULATED��.B�3".�EXPANSION�
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*MPACT�7ISION����IS�THE�LATEST����BIT�1ROFESSIONAL�
7IDEO�"DAPTOR�� *T�FEATURES����MILLION�COLOURS�ON�
SCREEN�AT�ONCE
�BUILT�IN�GENLOCK
�FLICKER�FIXER
�FRAME�
BUFFER
�FRAME�GRABBER�AND�DIGITAL�KEYER��4UPPLIED�
WITH�$ALIGARI�*7����%�MODELLING�AND�RENDERING�
SOFTWARE
�4CALA� *7���VIDEO�TITLING�SOFTWARE
� PLUS�
.ACRO�1AINT����BIT�PAINT�PACKAGE��"����������
REQUIRES�ADDITIONAL�ADAPTOR
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� RELIABLE�AND�PROFITABLE�
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m � 5)&� '6--� 450$,� 3"/(&�� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
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�CHEQUE�OR�MONTHLY�TERMS�
#EFORE� YOU� DECIDE�WHEN� TO� BUY� YOUR� NEW�"MIGA� PRODUCTS
� WE� SUGGEST�YOU� THINK�VERY� CAREFULLY� ABOUT�
8)&3&�YOU� BUY�THEM��$ONSIDER�WHAT� IT�WILL� BE� LIKE�A�FEW�MONTHS�AFTER�YOU� HAVE�MADE� YOUR�PURCHASE
�
WHEN� YOU� MAY� REQUIRE� ADDITIONAL� PERIPHERALS� AND� SOFTWARE
� OR�HELP� AND� ADVICE�� "ND
� WILL� THE� COMPANY�
YOU� BUY�FROM�CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEMS
� WE�ENSURE�THAT�YOU�WILL�HAVE�
NOTHING� TO� WORRY� ABOUT�� 8E� HAVE� BEEN� ESTABLISHED� FO R� ALMOST� ��� YEARS� AND
� WITH� OUR� UNRIVALLED�
EXPERIENCE�AND�EXPERTISE
�WE�CAN�NOW�CLAIM�TO�MEET�OUR�CUSTOMERSi�REQUIREMENTS�WITH�AN�UNDERSTANDING�
WHICH� IS�SECOND�TO�NONE�� #UT�DONiT�JUST�TAKE�OUR�WORD�FOR�IT��$OMPLETE�AND� RETURN�THE�COUPON� NOW�FOR�OUR�
LATEST�'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�j4ILICA�4YSTEMS�4ERVICEk�
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4 OME� COMPUTER� LANGUAGES
�
SUCH� AS� #"4*$� AND� 1ASCAL
�
MAKE� LIFE�EASY�FOR�THE�
PROGRAMMER�WHO�WANTS� TO �

DEAL�W ITH� TE X T� INFORMATION�� #UT�$�
TAKES� A� MUCH� MORE�ELEMENTARY�
APPROACH�� IF�YOU�WANT� TO� DO� ANYTHING�
WITH� TE X T� INFORMATION
� SUCH� AS�
PRINTING�HOW�MANY� LETTERS� THERE� ARE�
IN�SOMEONEhS� NAME
� THEN� YOU� REALLY�
NEED� TO � UNDERSTAND�EXACTLY�WHAT�A�
STRING� IS�

"�S TRING � IS� AN� ARRAY�O F�CHARACTERS��
6M
� 0,
� SO�WHAT� IS� A� CHARACTER
� OR�
AN� ARRAY�FO R� TH A T�M A TTE R � *T� IS� OFTEN�
SAID� TH A T�ONCE� A� PROSPECTIVE�$�
PROGRAMMER�UNDERSTANDS� CHARACTER�
ARRAYS� AND� HOW�TO � M ANIPU LA TE �THEM �
THEN� THEY� UNDERSTAND� THE � LANGUAGE��
0NCE�YOU �VE� CROSSED� TH IS � BARRIER
�
EVERYTHING�E LSE� IS� PLAIN� SAILING
� SO�
DON jT �WORRY� IF� IT� SEEMS� A� LITTLE � B IT�
TOUGH� TO � S TA RT�O FF�W ITH�

4O
� LE T jS�GE T�S TRA IGH T�ON� TO � THE�
SUB JECT� IN� HAND�� "�CHARACTE R� IS� A�
SINGLE� LE TTE R
� NUMBER
� SPACE� OR�
PUNCTUA TION� MARK�� "�S TRING � IS� MADE�
UP� O F�A� LONG� LINE� O F�THESE � NEXT�TO �
EACH� OTHER
� USUALLY�W ITH � A� SPECIA L�
CHARACTE R�A T�THE � END� TO � SAY� iEND� O F�
S TRIN G j �� *N� $
� TH IS � IS� USUALLY�A� ZERO�
	A LSO� REFERRED� TO � AS� A� /6--
��
1ROGRAMMERS� CALL� TH IS � SETUP� A� iNULL� ��
TERM INA TED � S TRING ��� 4O
� W HA TjS� AN�
ARRAY�THEN 

"33":�0'�)01&
"N� ARRAY� IS� A� S IM ILA R� LIS T�O F� ITEMS�
WHICH� SHARE� THE � SAME�VARIABLE� NAME
�
EACH�W ITH � ITS � OWN� UNIQUE� REFERENCE�
NUMBER�� *N� LA S T�M ON TH jS� INS TA LLM EN T�
WE� TA LKED� ABOUT� IN TEGER�VARIABLES
�
AND�WE� DECLARED� THEM � LIKE� TH IS �

GLR�?EC�

5HIS�GIVES� US� A� SINGLE� INTEGER�
VARIABLE� CALLED� AGE�� 5HAT�VARIABLE� CAN

HOLD� ANY�NUMBER�BETWEEN� �� � � � � �
AND� � �� ��� �� 	*T� MAY�SEEM � LIKE� AN�
ODD� CHOICE� O F�NUMBERS
� BUT� IT� DOES�
MAKE� SENSE� � � HONESTLY�� 'OR�THOSE � O F�
YOU�WHO� ARE� IN TE RESTED� IN� FIND ING �OUT�
WHY
� WORK�OU T�W HAT�THOSE � VALUES� ARE�
IN� BINARY�
� 4O
� WHAT� IF�WE�WANTED� TO �
S TORE �TEN� PEOP LES �� AGES �8ELL
� THE�
OBVIOUS� METHOD� O F�DOING�TH IS � FROM�
WHAT�WE� ALREADY� KNOW�WOULD� BE� TO �
DECLARE� TEN�VARIABLES�

GLR�?EC>J�
?EC��

?EC>�
� ?EC>�
�
7D:� IE� ED

*T� IS� QU ITE � PLAIN� TO � SEE� TH A T�ONCE�WE�
WANTED
� SAY
� � � �� � AGES� THEN� TH IS �
WOULD� BECOME� RID ICU LOUS�� &VEN� S ILLIE R�
WOULD� BE�THE � � ��� � LINES� O F�SCANFS�
WE�WOULD� NEED� TO � READ� THESE � IN��
5HERE� HAS�GO T�TO � BE� A� BE TTE R�WAY�O F�
DO ING�TH IS � IN� $
� AND� THERE� IS�� 6SING�
OUR�EXAMPLE� O F�TEN� AGES
� WE� CAN�
DECLARE� AN� ARRAY� INSTEAD�

GLR�?ECQ;��=�

"�(00%�1-"$&�50�45"35
8HAT�WE� HAVE� DONE� HERE� IS� TO�
DECLARE� AN� ARRAY�O F TE N � ITEM S� CALLED�
AGES
� NUMBERED� FROM � �� TO � ��

3EMEMBER�� YOU� SHOULD� MAKE� A�
MENTAL� NOTE� O F�THE � FA C T�TH A T�THE�
NUMBERING�O F�ARRAYS� ALWAYS� S TA RTS �
FROM � ��� * T jS� A� COMMON� M ISTAKE � TO�
ASSUME� TH A T� IT� S TA RTS � FROM � �
� WHICH�
LEADS� TO � ALL� SO RTS � O F�E LUSIVE� BUGS�

*F�WE�WANTED� TO � SE T�THE � F IFTH � AGE�
IN� THE � LIS T� TO � �
� WE� COULD� DO� TH IS �

?ECQ;�= � �

7ERY� HANDY�� /OTICE
� INCIDENTALLY
� THA T�
E LEM ENT�� � IN� THE � ARRAY� IS� THE � FIFTH �
ITEM 
� AS� NUMBERING�S TA RTS � FROM � ���
5HIS�W ILL� BE� EVEN� MORE� USEFU L� WHEN�
WE�W RITE� A� SMALL� PROGRAM� TO � SE T�ALL�
�� � AGES� TO � � �� 5HIS�W ILL� IN TRODUCE� US

TO � THE � CONCEPT�O F� i LOOP ING j �� 5O� SEE�
WHAT�TH IS � IS� ALL� ABOUT
� LE TjS� EXAM INE�
TH IS � SM A LL� PROGRAM� FRAGMENT�

GLR�JMMN��
GLR�?ECQ;��=�

VARIABLE� BEFORE�WE� USED� IT�� *N� TH IS �
CASE� THA T�WOULD� HAVE� INTRODUCED� TWO�
BUGS�� FIRS TLY � IT�WOULD� HAVE� MEANT�WE�
D IDN jT � SE T� AGES<�>� TO � � 
� AND� SECONDLY�
WE�WOULD� HAVE� TRIED � TO � SE T�AGES<�� >�
TO � � �� 4 INCE� ARRAY�NUMBERING�STA RTS �
FROM � �
� AGES<�� >� DOES� NOT�EX IS T� IN�
TH IS � PROGRAM� AND� TH A T�WOULD� HAVE�
CAUSED� IT�TO �W RITE � A�� � TO � AN� ILLEGAL�
MEMORY� LOCATION�

:OU� MAY�BE� LUCKY�� THE � COMPUTER�
M IGHT� NOT�CRASH���

8)*-&�"8":�5)&�)0634
5HERE� ARE� MANY�OTHER�METHODS� OF�
LOOPING�W ITH IN� $
� BUT�WE� SHA LL� S TICK�
W ITH�WHILE� LOOPS� FO R�NOW�� (ETTING�
BACK�TO � THE � AGES
� LE T jS� EXPAND� THE�
PREVIOUS� PROGRAM
� AND� INSTEAD� MAKE�
A� ROUTINE� TH A T� ALLOWS� THE � USER�TO �
EN TER� ��� AGES
� AND� THEN� PRIN TS� THE�
AVERAGE� ON� THE � SCREEN�� 5HIS� ONE�YOU�
CAN� COMPILE� AND� RUN�

#�+ ('��.,-"' �Q�#�+ ('��.,!
#INARY�� �#ASE� ��� 8E� COUNT� IN� TENS
�

TH IS � IS� PROBABLY�BECAUSE�WE� HAVE�
TEN� FINGERS�� *F�W E �D � ALL� BEEN� BORN�
W ITH � EIGHT
� 	OR� SIXTEEN� EVEN
� THEN�
LEARNING�PROGRAMM ING�WOULD� BE� A�
MUCH� EASIE R�A FFA IR�AS�WE�
W OU LDN �T� HAVE�TO � DEAL� W ITH �
RID ICU LOUS� DECIMAL� NUMBERS� SUCH�
AS� � � ��� 
� WHICH� IN� BINARY� IS� A�
NICE� ROUND� � � � � � � � � � � � � � � � ��
*N� BINARY�THE RE � ARE� ONLY�TWO�
D IG ITS 
� �� AND� �� 	OR�ON� AND� OFF
�
TRUE � AND� FA LSE 
� HIGH� AND� LOW
� OR�
WHATEVER
�� 5HUS
� COUNTING�TO � FIVE

IN� BINARY�GOES� LIKE � TH IS �� � 
� �
� ��

�� 
� ��� 
� ��� �� 5H INKING�BACK�TO �
YOUR�JUN IO R�SCHOOL� DAYS
� DO�YOU�
REMEMBER�HAVING�TO � W RITE� OUT�
CO LUM NS� FO R� UN ITS
� TENS
�
HUNDREDS� AND� THOUSANDS �5HESE�
ARE� THE � POWERS�O F TE N � � *N� BINARY�
WE� USE� THE � POWERS�O F�TWO
� SO�
INSTEAD� YOU� HAVE� COLUMNS� FO R�
ONES
� TWOS
� FOURS
� EIGHTS
�
S IXTEENS
� AND� SO� ON�

)EXADECIMAL� � � #ASE� �� �� 5HIS� HAS�
SIXTEEN� D IG ITS 
� DESP ITE � HUMANS
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-OST �8ELL
� WE� HAVE� INTRODUCED�
SEVERAL� NEW�TH INGS� HERE�� 5HE�WHILE�
S TA TEM EN T� IS�THE � F IRS T�ONE
� AND� IS�
VERY�EASY�TO � UNDERSTAND�� &SSENTIA LLY�
IT�MEANS�� �8HILE� THE � S TA TEM EN T�
W ITH IN� THE � BRACKETS� REMAINS�TRUE
�
EXECUTE� THE � CODE�W ITH IN � THE � SQUIGGLY�
B RACKE TS��� *N� TH IS � CASE
� WHILE� LOOP� IS�
LESS� THAN� TEN 
� IT� EXECUTES� THE � LINE�
WHICH� SE TS �THE � AGES�TO � ��� 5HE� OTHER�
NEW� SURPRISE� HERE� IS� �OOP���� 5HIS� IS�
FUNCTIONA LLY �THE� SAME� AS�

JMMN���JMMN�����

LOOP��� IS�JU S T �A� QU ICKE R�WAY�O F�DOING�
IT�� �WE� CAN� THROW �THE � ��� IN� S TRA IGH T�
A FTE R�WE� USE� THE � LOOP�VARIABLE�� 5HE�
TECHNICA L� TERM � FO R�TH IS � IS� i POST�
INCREM ENT�
� MEANING�� USE� THE�
VARIABLE
� AND� THEN� ADD� ONE� TO � IT�� 8E�
COULD� HAVE� USED� PRE�INCREMENT
�
WHICH� WOULD� HAVE� ADDED� ONE� TO � THE
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5HIS� IS� A�GOOD�EXAMPLE� PROGRAM�FOR�
BOTH�ARRAYS�AND� SIMPLE� LOOPING
� AS� IT�
HAS�TWO� LOOPS�AND� SOME�BASIC�
MANIPULATION� OF�ARRAYS��:OU�SHOULD�
TRY�ALTERING� IT�TO� PRINT�OTHER�
INFORMATION�ABOUT�THE�AGES
� SUCH�AS�
THE� LOWEST
� HIGHEST
� TOTAL� AND�
AVERAGE��5HE�ONLY�WAY�TO� REALLY� LEARN�
IS� HANDS�ON�EXPERIENCE
� SO� INVEST�THE�
TIME�TO�PLAY�AROUND�WITH� THE� ROUTINES�

/0.%*#%*#��(+*#
4O
� HOW�DO�STRINGS�FIT� INTO�THIS �8ELL
�
AS�WE�SAID� EARLIER
� A�STRING� IS� AN

ARRAY�OF�CHARACTERS�� 4AY�WE�HAVE�THE�
NULL�TERMINATED� STRING� jHELLO�WORLDk 
�
AND�WE�WANT�TO�FIND�AND� PRINT�OUT�
HOW� LONG�IT� IS��5O�DO�THIS
�WE�NEED� TO�
SCAN�EACH�ELEMENT�OF�THE� ARRAY�IN�
TURN� UNTIL�WE�FIND�A�ZERO
� COUNTING�THE�
NUMBER�OF�ELEMENTS�AS�WE�GO�ALONG�

FFI@GPAB� �NOAFJ�E��
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.ORE�NEW�THINGS�HERE�� 'IRSTLY�WE� USE�
A� NEW�VARIABLE�TYPE
�CHAR
� TO�DEFINE�A�
STRING�OF�A�MAXIMUM�OF���

CHARACTERS� IN� LENGTH�� *N�THIS�CASE�WE�
ARE�NOT�FILLING�IT
� BUT�WE�ARE� PUTTING�
THE� ���CHARACTERS�THAT�MAKE� UP�
jHELLO�WORLDk� INTO� IT�

3EMEMBER�� EVEN�THOUGH� OUR�
ROUTINE�DOES�NOT�COUNT�THE�STRING�
TERMINATOR
� THE�ZERO�AT�THE�END
� IT� IS�
THERE�� 4O
� ALTHOUGH�OUR�TEST�STRING�IS
��� CHARACTERS� LONG
� IT�TAKES����
CHARACTERS�TO�STORE��5HIS� IS�ANOTHER�
OF�THE�MOST�COMMON�BUGS� IN�$�
PROGRAMS�� DEFINING�CHARACTER�ARRAYS�
OF�A�CERTAIN� SIZE�AND�FILLING�THEM� RIGHT�
UP
�FORGETTING�THAT�THE�ZERO�WILL� SPILL�
OVER�THE�END�AND�CAUSE�MORE�OF�
THOSE� REALLY�HARD�TO�FIND�BUGS�

5HE�OTHER�THING�WE� HAVE�
INTRODUCED� IS�THE�OPERATOR����WHICH�
MEANS� hNOT�EQUAL� TO i �� *N�THIS�CASE�WE�
ARE�SAYING�THAT�WHILE�EACH�
SUCCESSIVE�CHARACTER� IS� NOT�EQUAL�TO�
�
� THEN� ADD�ONE�TO� LENGTH�

1ERHAPS�THE�MOST�PUZZLING�NEW�
THING� IS�THE�WAY�*� REFER�TO���AS� � =�� �
$�CAN�BE�A� REAL� PAIN� IN� A�COUPLE�OF�
INSTANCES
� AND�THIS� IS�ONE�OF�THEM��
5HERE� IS� A�DISTINCT�DIFFERENCE�
BETWEEN� USING��� AND� ���8ATCH�OUT�FOR�
IT�� �S�ARE�FOR�DEFINING�NULL�TERMINATED�
STRINGS��5HE�OTHERS�� �S�� �ARE�USED�TO�
DEFINE� SINGLE�CHARACTERS�� -AST�MONTH�
WE�TALKED�ABOUT�FORMATTING�
CHARACTERS
� SUCH�AS� =N �TO�MEAN�
NEWLINE��8E�VE�ALSO� USED� IT� IN� THIS�
MONTH�S�EXAMPLE� PROGRAMS��5HE�
NEWLINE� IS�ACTUALLY�A�SINGLE�CHARACTER
�
ALTHOUGH� IT� IS� SHOWN�AS�TWO�� = � AND�N��
$�TREATS�THE� = � CHARACTER�AS�SPECIAL
�
MEANING�THAT� jTHE�CHARACTER�AFTER�THE�
=� IS� A�CONTROL� CHARACTER�AND�WILL� SHOW�
WHAT�TO�DO� NEXT�ii �� *F�YOU�TRY�

KMFI OC��;I;I;I�	�

YOU�WONiT �SEE�A� = � OR�AN� N� IN� SIGHT��
5HIS� IS� BECAUSE�$�HAS�SEEN�THE�= �
AND� THEN� LOOKED� AT�THE�FOLLOWING�
CHARACTER� IN�ORDER�TO�FIND� OUT�WHAT�TO

DO��5HERE� ARE�MANY�POSSIBLE�
COMBINATIONS�	AS�SHOWN� IN�THE� BOX�
BELOW

� OF�WHICH� =� � IS�ONE
� AND� IT�
MEANS�A�/6--�CHARACTER�� �THE�SORT�
THAT�TERMINATES�A�STRING�� :OU�MAY�
NOW� LIKE�TO�GUESS�HOW�THE�FOLLOWING�
WILL� APPEAR�ON�THE� SCREEN�

�FI@GPAB� �NOAFJ�E��
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*F�YOU�GET�IT�RIGHT
� THERE�SHOULD�BE�
THREE�NS
�TWO�APOSTROPHES�AND� TWO�
=S �ON�THE�SCREEN�� 'INALLY
� THE�SCREEN�
SHOULD�FLASH
� DUE�TO�THE� =A�� *T�S�
IMPORTANT�TO� REALISE�THAT�EACH�OF�
THESE�ESCAPE�SEQUENCES�ONLY�TAKES�
UP�ONE�CHARACTER��0UR�STRING� jHELLO�
WORLDk�WITH� A�NEWLINE�AT�THE�END�
WOULD� BE� REFERRED�TO�AS�

@E>M� OBNO=NOMFID:��<� �� ) �

�EBGGJ� RJMGA;I��

"ND�WOULD� BE����CHARACTERS� IN� LENGTH�
RATHER�THAN� ���WITHOUT�THE� NEWLINE��
*T�S�WORTHWHILE�ENSURING�YOU�
UNDERSTAND�CHARACTERS
� ARRAYS�AND�
STRINGS�BECAUSE�AS�WE�PROCEED�
THROUGH�THIS� SERIES�THEY�ARE�GOING�TO�
POP�UP�WITH� INCREASING�REGULARITY�

�.5,0%���$�.��0!./
4O�WHAT�OF�THE��S�THEN �5HE��D�WE�
ALREADY�UNDERSTAND�� IT�ALLOWS� US�TO�
PRINT�A�DECIMAL�VALUE�ONTO�THE�
SCREEN��5HE��S� IS�TO�PRINT�A�STRING�
8E�PASS� IT�THE�NAME�OF�OUR�CHARACTER�
ARRAY�AND� IT�WILL� PRINT�ALL� THE�
CHARACTERS� IN�THE�STRING�TILL� IT�COMES�
TO�THE�ZERO�AT�THE�END�� *N�FACT
�WHAT�
WE�HAVE�DONE�HERE� IS�TO� IMPLEMENT�
THE�EXISTING�$�FUNCTION�STRLEN��8E�
COULD� REWRITE�OUR�PROGRAM� LIKE�THIS�

�FI@GPAB� �NOAFJ�E�
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/OW
�WHY�DON�T�WE�TRY�AND�GET�CLEVER�
HERE�AND�WRITE�A� PROGRAM�THAT�
ENCODES�TEXT �8E�ENTER�A�STRING
� AND�
THE� PROGRAM�WILL� PRINT�OUT�A�CODED�
VERSION�FOR�US��5HE�CODE�CAN�BE�QUITE�
SIMPLE��WE� SHALL� ADD�FIVE�TO�EACH�
CHARACTER�NUMBER
� SO�"�WOULD�
BECOME�'
� AND� SO�FORTH�
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"�VERY�SIMPLE� ROUTINE� INDEED�� *F�
YOU�RE�FEELING�ADVENTUROUS� HAVING�
INGESTED� ALL� OF�THIS� NEW�KNOWLEDGE�
THEN� PERHAPS�YOU�D� LIKE�TO�ENHANCE�
THE� PROGRAM� SO�THAT�IT�ASKS�YOU� AT�
THE�START� IF�YOU�WISH� TO�EITHER�ENCODE�
OR�DECODE
� AND� THEN� ASKS�YOU�FOR�A�
KEY�	THE�NUMBER�ADDED�TO�EACH�
CHARACTER
�TO�ENCODE� IT�WITH� �

5HE�ONLY�THING�THAT�IS� NEW�TO�US�
IN� THIS�PROGRAM� IS�THE� USE�OF�SCANF�TO�
READ� IN� A�STRING��:OU�CAN�PLACE�A�
NUMBER�BETWEEN� THE���AND�THE�S�TO�
MEAN� jMAXIMUM� LENGTH�OF�STRINGk ��
5HIS�STOPS�THE� PROGRAM�FROM�CRASHING�
IF�THE�USER�ENTERS�MORE�CHARACTERS�
THAN�WE�HAVE�ALLOCATED�FOR��8E�MUST�
ALSO�TAKE� INTO� ACCOUNT�THE�TRAILING�
ZERO�THAT�WILL� ALSO�BE�APPENDED�TO�
OUR�STRING�� � 

�*��'��*�(,�%��*
23 �� �"LERT�	BELL
��0N�THE�"MIGA�THIS� FLASHES�THE�SCREEN
� OR�WITH�8ORKBENCH�
����OR����� IT�CAN�MAKE�A�BELL� SOUND�AS�WELL�

=B �� �#ACKSPACE��GO�BACK�ONE�CHARACTER�POSITION�

= F �� �'ORM�'EED
�OR�GO�TO�NEXT�PAGE��0N�A�PRINTER
� THIS�WOULD�GO�TO�THE�NEXT�
SHEET��0N�THE�SCREEN
� THIS�WILL� CLEAR�THE�DISPLAY�

=N �� �/EWLINE��0R
�MOVE�THE�CURSOR�SO� IT� IS� AT�THE�START�OF�THE�FOLLOWING�LINE�

= R �� �$ARRIAGE� RETURN�� .OVE�THE�CURSOR�TO�THE�START�OF�THIS� LINE�

= T �� �)ORIZONTAL�5AB�

=V �� �7ERTICAL�5AB�

= �= � � �5HE�BACKSLASH� ITSELF�� *F�YOU�WANT�TO�PRINT�A�BACKSLASH�YOU� NEED�THIS�
ESCAPE�SEQUENCE�TO�DO� IT�

= � � � �4INGLE�QUOTE�

= � �� �%OUBLE�QUOTE�

=OOO�� �0CTAL� NUMBER�� 	5HIS� IS� HOW�WE�USE� =� �TO�MEAN�END�OF�STRING�


=XHH �� �)EXADECIMAL� NUMBER�	8E�COULD� USE� =X � � FOR�END�OF�STRING�IF�WE�
WANTED
� SINCE�OCTAL� �
� DECIMAL� �
� BINARY��� AND� HEXADECIMAL� ��ARE�ALL�EQUAL�


$&.-�!423(-&
ONLY�INVENTING�TEN��5HE� LETTERS�"�
TO�'�ARE�USED� FOR�THE�MISSING�SIX��
*N�HEXADECIMAL� 	OR� hHEX�

� '�IS� ��
�
AND�OUR�STRANGE�NUMBER������� IS�
�'''��5O�DISTINGUISH�HEX�NUMBERS�
FROM�OTHER�NUMBERS� IN�$
�WE�
PREFIX�THEM�WITH�0X�� 'OR�EXAMPLE
�
THE�NUMBER��X��� IS�NOT�EQUAL�TO�
��
� BUT���
� SINCE�THE�COLUMNS�
ARE�ALL� POWERS�OF����

)ELLO�8ORLD�� �5HE�FIRST�THING�ANYONE�
TRIES�TO� PRINT�ON�THE�SCREEN� IN�ANY�
NEW�COMPUTER�LANGUAGE�
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�.B� " � � � � VERSION� � �� � � COM P LE TE �
WITH� LEADS
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MODULATOR�FOR�57�USE
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&DITION
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� �.B� 3AM
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CONTROL���SLEEPTIMER
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4IMPLY� THE� BEST� VALUE� STEREO� COLOUR�
MONITOR�� 6,� MODEL� COMPLETE� W ITH � ��
YEARS�ON�SITE�MAINTENANCE�
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� VIRUS�CHECKER�AND� BUILT�
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DETAILS�
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FOR�BEGINNERS�AND�EXPERTS�� .EMBERSHIP�_���
PER�YEAR��$ONTACT�$ONRAN�"HMAD
� ���
8EYBRIDGE�3D
�5HORNTON�)EATH
� 4URREY�$3��
�-/�f �������������

"MIGA�#EGINNERSi�$LUB�����8HITEHILL�1ARK
�
-IMAVIDY
�$O�� -ONDONDERRY�#5���02(��$LUB�TO�
HELP�NEWCOMERS�� #I�MONTHLY�CLUB�DISK
� AND�A�
SMALL� 1%�LIBRARY��.EMBERSHIP�_��FOR�A�SINGLE�
DISK
� OR�_���FOR�EVERY�ISSUE

"MIGA�.ANIACS�)ELP�(RAPHICS
�SOUND
�
8ORKBENCH
� PROGRAMMING
� HELP�ON�ANY�TOPIC��
#EGINNERS�WELCOME�� 'REE�MEMBERSHIP�	BY�
POST
��$ONTACT�+OHNNY
���5AN�Y�(RAIS
�
$AERNARFON�3D
� #ANGOR�--����4%

"MIGA�)ELPLINE�$ONTACT�(ORDON� ,EENAN
����
4KIRSA�1LACE
�(LASGOW�(����&&��
4OFTWARE�HARDWARE�HELP�SERVICE
�FREE�1%
� %51�
PROBLEMS�SORTED
� PLUS�GENERAL�"MIGA�CHITc
CHAT�� 4END�A�STAMP�FOR�FULL� DETAILS��
.EMBERSHIP�_���PER�YEAR

"MIGA�.ANIA�#IMONTHLY�PUBLICATION�	TIPS
�
REVIEWS
� ADVICE

� LICENSEWARE
� 1%
�DISCOUNT�
SOFTWARE
� HARDWARE�AND�ACCESSORIES��"NNUAL�
MEMBERSHIP�_����$ONTACT�%�$RYER
����
#LACKBULL� 3D
� 'OLKESTONE
� ,ENT�$5����24

"MIGA�.USICIANSi�$LUB�.EMBERSHIP�GETS�YOU�
A�DISK�WITH���� *''�SAMPLES�A�MONTH�FOR����
MONTHS��"LSO�SAMPLE�SERVICE��.EMBERSHIP�
_����$ONTACT�(AVIN�8YLIE
� (UTHRIE�4TREET
�
$ARNOUSTIE
�"NGUS

"MIGA�/AVIGATION�$ONTACT�%AVE�5HOMAS��A
�
"LLISTER�4T
� /EATH
�8�(LAMORGAN�� 1%
� ADVICE
�
EVEN�SMALL� REPAIRS�AND�SOCIAL� EVENINGS��8EDS�
��� ��PM��.EMBERSHIP�_���PER�YEAR

"MIGA�/ETWORK� *NTERNATIONAL���MONTHLY�CLUB�
DISK
� REVIEWS
�ADVICE�� 'OR�INFO�CONTACT�1HIL�OR�
4TEVE������%ENBY�%ALE�3D�&AST
�8AKEFIELD
�8�
:ORKS�8'���"&

"MIGA�1%�&XCHANGE�AT����4PA�3D
�1RESTON
�
-ANCASHIRE
� 13���4-��$HANCE�TO�EXCHANGE�
1%
� SHAREWARE
� 'ISH� AND�5BAG�DISKS��_��FOR�
DISK�AND�MEMBERSHIP

"MIGA�6SERSi�,LUB
�8INDSOR�)OUSE
� ���
$ASTLE�4T
� #ODMIN
�$ORNWALL�1-����%9�
.EETS�EVERY�'RIDAY�FROM�������PM
� TO�EXPAND�
MEMBERSi� KNOWLEDGE�OF�"MIGA�AND�TO�HELP�
SOLVE�PEOPLEiS�PROBLEMS��$ONTACT�+ACK�5AILING

"MIGA�6SER�(ROUP�� �'YLDE�$ONTACT�"NDY�
8ILKINSON���� ���������������(LEN� &LDON�3D


-YTHAM�4T�"NNES
� -ANCASHIRE�':���"9��
.EETINGS�TWICE�A�MONTH
� NEWSDISK
� TUITION
�
TECHNICAL� SUPPORT
�"MIGA�ADVICE�.EMBERSHIP�
_���PER�YEAR

"MIGA�6SERS�$LUB�$ONTACT�&DWARD�.ETCALFE�
f ����� �����������#URMAN�3D
�4HIRLEY
�
4OLIHULL
�8�.IDLANDS�#����#(�1%�SWAPPING
�
GAMES�SWAPPING�	NOT�COPYING

� COMPETITIONS
�
FREE�MEMBERSHIP

"MIGA�7IDEO�1RODUCERSi�(ROUP�.EETS�
QUARTERLY�IN�4WINDON�� 'OR�INFO�4"&�TO�+�
4TRUTTON
���3OCHFORD�$L
�(RANGE�1ARK
�
4WINDON
�8ILTS�4/���"#�f ������������

"MIGA�8ITHAM�6SERSi�(ROUP����)IGHFIELDS�
3D
�8ITHAM
� &SSEX�$.���-8��5IPS�AND� #ASIC�
PROGRAMS�� ,�"NDERSON� ��� �����������

"MIGAHOLICS�$LUB�%ISK�MAGAZINE�COVERS�1%
�
PROGRAMMING
�MUSIC
� ART
� %51
�AND�MORE�
'REE�MEMBERSHIP�� $ONTACT�,EVIN� #RYAN
����
$OUTTS�)OUSE
� $HARLTON
� -ONDON�4&�� �"4�TR�
�������������&XT����

"MIGAMANIA�#I�MONTHLY�NEWSLETTER�	TIPS
�
ADVICE�ETC

� QUALITY�1%
�DISCOUNT�HARDWARE
�
SOFTWARE�AND�ACCESSORIES
� FREE�ADVICE�� 1LUS�
DISCOUNT�CARD�FOR�USE� IN�)IGH�4T�SHOPS��
"NNUAL�MEMBERSHIP�FEE�_����$ONTACT�4�
(REEN
���4T�-UKES�8ALK
� )AWKINGE
� ,ENT�
$5����&'

"MIGOS�1%�-ARGE�1%� LIBRARY�� �_��FOR�
CATALOGUE�DISK�� 'OR�MORE�DETAILS�CONTACT�
3OLAND�"RNOLD
� ���.AYFAIR�"VE
� *LFORD
� &SSEX�
*(���%-�TR�������������

".04�1ROGRAMMER�$LUB�'REE�MEMBERSHIP
�
SWAP�".04�PROGRAMS�AND�1%
�DISK�MAGAZINE�
AND�HELP�FOR�NEW�USERS��$ONTACT�(ARETH�
%OWNES�1OWELL
���#RASSEY�"VENUE
�
#ROADSTAIRS
� ,ENT�$5����%4

".04�1ROGRAMMERSi� &XCHANGE�'REE�
MEMBERSHIP�� 4WAPPING�SOFTWARE�AND� IDEAS��
)ELP�AVAILABLE��+� -ANNG
� ��.AJESTIC�3D
�)ATCH�
8ARREN
� #ASINGSTOKE
� )ANTS�3(����9%

".04�1ROGRAMMERS�(ROUP�+OHN�.ULLEN�AT�
���-ONSSDALE�4T
�8ORKINGTON
� $UMBRIA�$".�
�:%�� )INTS
� TIPS
� TUTORIALS�TOO�� 4"&�FOR�INFO��
_���MEMBERSHIP�FOR�BI�MONTHLY�DISK�MAG

"NGUS�"MIGA�$%57�CLUB�$ONTACT�+�
3OBERTSON
� ��A�)IGH�4T
� #RECHIN
�"NGUS�%%��
�&3� ��� ������������� 3EVIEW�SOFTWARE
�
DISCUSS�ANYTHING�"MIGA�� 'REE�MEMBERSHIP

"SIA�"MIGA�"SSOCIATION�/EWSLETTER
� 1%
�
INFORMATION
� ADVICE
� IDEAS
� EXCHANGES��
.EMBERSHIP�),�����PER�ANNUM�� 'OR�MORE�
INFO�CONTACT�1ETE�"LEX
�3OOM���C
� 'ORTUNE� ��
$OURT
�� �� �5AK�)LNG�4T
� ,OWLOON
� )ONG�,ONG��
8��������

"STRO�1%�4END�4"&�AND�BLANK�DISK�FOR�
CATALOGUE�� )ELP�AND�ADVICE�ALSO�AVAILABLE��
$ONTACT�%�#ENSON
���4KIDDAW�$OURT
�
/UNTHORPE
� .IDDLESBOROUGH
� $LEVELAND�54��
03%

"VON�.ICRO�$OMPUTER�$LUB�(RAPHICS�AND�
ANIMATION
� BUSINESS�AND�THE�CHANCE�TO�SPEAK�
TO�PROFESSIONAL� USERS��_��PER�ANNUM��$ONTACT�
3OGER�����%OWNEND�3D
�)ORFIELD
� #RISTOL� � �
�����������

#ASIC�1ROGRAMMERSi�(ROUP����2UEEN�
&LIZABETH�%R
�/ORMANTON
�8EST�:ORKS�8'��
�+'�� &NCOURAGES�THE�USE�OF�#ASIC
�EXCHANGES�
IDEAS�AND�ASSISTS�BEGINNERS�TO�THE�LANGUAGE��
'REE�NEWSLETTER�.ARK�#LACKALL� b ������
������

#EACONSFIELD�AND�%ISTRICT�$$�$ONTACT�1HILIP�
-ISHMAN�� ����������������3USSELL�$OURT
�
$HESHAM
� #UCKS��.EETINGS�AT�4T�.ICHAELS�
)ALL
� 4T�.ICHAELS�(REEN
� #EACONSFIELD������� �
����PM�� 1ROGRAMMING
�GAMING�SWAPPING�1%
�
HAVING�FUN�� .EMBERSHIP�_���FOR���MONTHS

#LOOMFIELD�7IDEO�AND�$OMPUTING�#EGINNERS
�
VIDEO�TECHNIQUES��.EETINGS�AT� #LOOMFIELD�
$OMMUNITY�$ENTRE
� /ARBERTH
� ����PM�
ALTERNATE�5UESDAYS�� .EMBERSHIP�_���$ONTACT�
.RS�#ERYL� )UGHES
� /ASHVILLE
� ���(LYNDERI
�
$ARMARTHEN
� %YFED�4"����&9� > < ������
������

#OURNEMOUTH�"MIGA�$LUB�1ROBLEMS
� FUN
�
SOCIAL�BEGINNERS�WELCOME�� 'REE��$ONTACT�1�
$HAMBERLAIN
� ���)OMEOAKS
����8IMBORNE�
3OAD
� #OURNEMOUTH
� %ORSET�#)���2"�TR�
�����������

#3���$+�$OMPUTER�$LUB�#�3OBINSON�AT����
'AIRWAY�3D
�4HEPSHED
� -OUGHBOROUGH
�
-EICESTERSHIRE
� -&����%4�f ������������OR�
�������������� 3EGULAR�DISK�MAG�PACKED�
WITH�TIPS
� REVIEWS�OF�GAMES�AND� SERIOUS�
SOFTWARE
�GAME�CHEATS�DATABASE
� DEMOS�AND�
UTILS
� VERY�LARGE�1%� LIBRARY��.EMBERSHIP�FEE�
_����

#US�4TOP�1%�FROM����TO���P�PER�DISK
�
CHEATS
� CLASSIFIEDS�AND�GOSSIP
� PLUS�
COMPETITION�EVERY���WEEKS�� 4END�4"&�AND�
��P�FOR�CATALOGUE�� -ISA�5YREE
� ��8ESTBOURNE�
3D
� .ARSH
� )UDDERSFIELD� )%���-2

$ACOPHONY�	6NLIMITED
�"IMS�TO�CREATE�QUALITY�
1%�WITH�".04�AND�OTHERS�� )ELP�GIVEN�� .ARK�
8ICKSON
� ���1ERROTT�$LOSE
� /ORTH� -EIGH
�
8ITNEY
�0XON��9���36

$AMBERIEY�6SER�(ROUP�-ECTURES
�
COMPETITIONS
�ADVICE
�MEETINGS
� FREE�
MEMBERSHIP�� 'OR�MORE� INFO�CONTACT�'�
8ELLBELOVE�� �������������

$HAMPION�1%�$LUB�1%�AT���P
� NEWSLETTERS
�
ADVICE
�HELP�AND�MORE��.EMBERSHIP�_����
$ONTACT�4TEVE�1ICKETT
����4OMERSET�$LOSE
�
$ATTERICK
� /�:ORKSHIRE
� %-���)&

$HEAPO�1%�$LUB�/ON�PROFIT�MAKING�POSTAL� 1%
�
NEWSLETTERS
� ADVICE�� .EMBERSHIP�_���$ONTACT�
+ASON�.EACHEN
� *VY�$OTTAGE
�$HAPEL� 3OAD
�
#EAUMONT
�$LACTON
� &SSEX�$����0"3

$HESTER�LE�4TREET����#IT�$OMPUTER�$LUB
(ROUND�FLOOR�FUNCTION� SUITE
�5HE�$IVIC�$ENTRE
�
/EWCASTLE�3D
� $HESTER�LE�4TREET�� .EETS�
.ONDAYS�FROM� ����������PM�� &XCHANGE�
ADVICE�AND�SWAP�TIPS
� TR�1ETER�.EARS�����
��������

$%57�6SERS�$LUB�5ECHNICAL� SUPPORT
� NEWS
�
COMPILING�COMPATIBLE�SOFTWARE� LIST�� 'REE�
MEMBERSHIP�� �JUST�SEND�4"&��$ONTACT�+ULIAN�
-AVANINI
� ����'OURACRES�3D
� /EWALL�(REEN
�
.ANCHESTER�.����&4

$HIC�$OMPUTER�$LUB�'ULL�DETAILS�WITH�AN�4"&�
TO�45".1
�$HIC�$OMPUTER�$LUB
� 10�#OX����
�
(ERRARDS�$ROSS
� #UCKS�� 'OR�INFO�CONTACT�4TEVE�
8INTER���������������

$LUB�������$OMPETITIONS
� PROGRAMMING
�
MUSIC�� .EETS�)ARROGATE� -EISURE�$ENTRE
�
.ONDAYS�����PM���PM��4"&�TO�$HRIS�
)UGHES
� ���8ALTON�1ARK
� 1ANNAL
� )ARROGATE

/�:ORKS
� )(���&+�f ������������

$LUB�"MIGA�_���A�YEAR�FOR�1%�AND�A����HR�
HELPLINE�SERVICE� 	������������
�� 'OR�MORE�
INFO�SEND�4"&�TO�$HRIS�-ONGLEY
� ��#OWES�-EA
�
4HINEY�3OW
� )OUGHTON� -E�4PRING
�5YNE�AND�
8EAR

$LUB�'UTURA�"DVICE�TO�PROGRAMMERS�AND�
BEGINNERS�� 4END�4"&�FOR�INFO�TO�(�)OLLAND
� ���
)ERMISTON
� .ONKSEATON
�8HITLEY�#AY
�5YNE���
8EAR�/&����"/

$OMP�6�1AL�"USTRALIAN�GROUP�FOR�USERS� IN�THE�
OUTBACK�� /EWSLETTER
� HELPLINE
� 1%� LIBRARY��
.EMBERSHIP�"�����$OMP�6�1AL
� C �O �.%"
�10

#!0�5+1./!("� (%/0! 
*F�YOU�RUN�A�USER�GROUP�WHICH�ISNiT � LISTED�ON�THIS�PAGE
�FILL� IN�THE�
FORM�BELOW�FOR�YOUR�FREE�ENTRY��4END�*T�TO�"MIGA�4HOPPER�6SER�
(ROUPS�-IST
����.ONMOUTH�4TREET
�#ATH�#"��#8��8E�RESERVE�THE�
RIGHT�TO�REFUSE�ENTRIES�

	25?

(ROUP�NAME���������� ������������������������������������
"4��

$ONTACT�NAME�������������� ����������������������������

$ONTACT�TELEPHONE�NUMBER����������������������

$ONTACT�ADDRESS��������������������������������������

1LACE�OF�MEETINGS������������������������������������

5IME�OF�MEETINGS�������������������������������������

5YPE�OF�ACTIVITIES�������������������������������������

.EMBERSHIP�FEE ���������������������������������������

".*("�4)011&3�m �*446&���� m �'&#36"3:� ����� \
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#OX���
� ,NOXFIELD�����
�7ICTORIA
�"USTRALIA

$OMPUTEQUE�4TEVE�-ALLEY�AT�*NSKIP�.EETING�
)ALL
�"SHURST
� 4KELMERSDALE
� -ANCS�ON������
����������PM�� �������PM�EVERY�5UESDAY��
'ROM�BEGINNER�TO�ADVANCED�USER�� )ALF�YEAR�
MEMBERSHIP�_�����CHILDREN
�_��ADULTS

$OMPUTER�$LUB����-ATON� 3D
� )ASTINGS
� &AST�
4USSEX�b��������������"����BIT�CLUB�
DEDICATED�TO�BEING�COMPUTER�ENTHUSIASTS�
.EMBERSHIP�COSTS�_���PER�YEAR

%ARLINGTON�$OMMODORE�6SERS�$LUB�/EWS
�
DISCOUNTS
� CHEAP�1%
� ADVICE
� NEWSLETTER�AND�
MORE��"NNUAL�MEMBERSHIP�_��� 'OR�FURTHER�INFO�
CONTACT�4�8HEATLEY
� �� 3UBY�4T
� %ARLINGTON
�
$OUNTY�%URHAM�%-��0&/

%ELUXE�$HEATS�%ISK�6SER�(ROUP�4TEVEN� 'REW�
AT����$AMPDEN�(REEN
� 4OLIHULL
�8EST�
.IDLANDS
� #����)(��4OFTWARE�ADVICE�
6PDATES�EVERY���MONTHS��_� �FOR�DISK�_��FOR�
UPDATES

&DINBURGH�"MIGA�(ROUP�.EMBERSHIP�_�
�
INCLUDES�FREE�ADVICE�AND�1%��$ONTACT�/EIL�
.C3EA
����,INGSKNOWE�3OAD�/ORTH

&DINBURGH� &)����%&�WITH�4"&

&NFIELD�"MIGA�CLUB�'OR�INFO�CONTACT�4EAN�
$LIFTON�? ���������������A�)OE�-ANE
�
&NFIELD
�.IDDX�.EET
�SWAP
�COMPETITIONS
�
HELPING�NEW�USERS�WITH� PROBLEMS

&NTERPRISE�1%� i'REEj� 1%� IF�YOU�SUPPLY�DISKS�
AND�POSTAGE�� .EMBERSHIP�_��� PER�YEAR
�_��
PER�MONTH��5�.C-OUGHLIN
� ���� #ARKING�3OAD
�
&AST�)AM
� -ONDON� &���-#�b�������������

&UREKA�1%�4MALL� LIBRARY�WITH�FRIENDLY�SERVICE��
��P�PER�DISK��$ONTACT�-IAM�"LLEN
���)ARTWELL�
$LOSE
� /ORTHAMPTON�//���55

&XETER����#IT�6SER�(ROUP�"NDREW�%EELEY�OR�
1HIL�5REBY�AT���"�(LOUCESTERSHIRE�3D
� &XWICK
�
&XETER
� &9���&'��.EETING�EVERY�8EDNESDAY�
�PM��1ROGRAMMING�_��PER�ANNUM

'YLDE�$OMPUTER�$LUB�"LL�ASPECTS�OF�
COMPUTING��.EETS��PM
� -OSTOCK�(ARDENS�
$OMMUNITY�$ENTRE
��ND�AND��TH�8EDNESDAY�
OF�MONTH��_���PER�YEAR
���P�ON�DOOR��$ONTACT�
$OLIN� #ISS
� ���5HE�&SPLANADE
� 'LEETWOOD
�
-ANCS�':���#2�� ������������

(ALACTIK�1%�4WAPS�AND�SELLS�1%�� $ONTACT�&�
/EWSOME
� ���$RUGAN�"VE
� ,LNMEL� #AY
�$LWYD�
--����%(��%EMOS
�MUSIC
� UTILITIES
�GAMES
�
��P�FOR�CATALOGUE�DISK

(AME�4WAP�$LUB�4WAP�ORIGINAL� SOFTWARE�AND�
HARDWARE��.EMBERSHIP�_���$ONTACT�"DE�
"JIDAHUN
�4T�"NDREWS�)OUSE
� ����/ORTH�
3OAD
�4T�"NDREWS
� #RISTOL� #4���")�b������
������

(AMER�-INK�*NTERNATIONAL� PEN�PAL�CLUB�FOR�
GAMERS�� 'REE�SWAP�SERVICE
� ADVICE�ON�TIPS�
AND�CHEATS�� -IFE�MEMBERSHIP�_��� $ONTACT�4TU�
OR�%AVE
����$HURCHFIELD
�8ARE
� )ERTS�4(���
0&1�

('"�#ASIC�'ORUM�$ONTACT�+�'INDLAY�
d �������������OR�SEND�4"&�TO����$HURCH�
3D
�#RAUNSTON
� /R�%AVENTRY�/ORTHANTS�//���
�)2�� 'REE�ADVICE�ON�PROGRAMMING�IN�('"��
"LSO�TUTORIAL�DISK�FOR�SALE�� #EGINNERS�AND�
ADVANCED�USERS�WELCOME�� 'REE�MEMBERSHIP

(IBRALTAR�"MIGA�6SERS�$LUB�1%� LIBRARY
�
MONTHLY�NEWSLETTER
� DISK�MAGAZINE
�
COMPETITIONS
� REGULAR�MEETINGS�	IN�THE�+OHN�
.ACINTOSH�)ALL
��.EMBERSHIP�FROM�_��PER�
YEAR��$ONTACT�%AVID�8INDER
� �� -IME�5REE�
-ODGE
�.ONTAGU�(ARDENS
� (IBRALTAR�b�����
���������

(URU�.ASTERS�1%�DEMOS�ETC
� CONTACT�THE�
4HERIFF
� ����4HERBOURNE�3D
�#ANBURY
�
8OLVERHAMPTON
�87����&6�b������������

)AMPSHIRE�1%�$LUB�.IKE�(ALLIENNE�AT���
�
$ARLESS�$L
� 3OWNES
� (OSPORT
� )ANTS
�1����
�18�ON��������������1UBLIC�%OMAIN�%ISKS�
AT���P��.ONTHLY�COMPETITIONS�� 4"&�FOR�MORE�
INFO�TO�THE�ABOVE�ADDRESS�� _���A�YEAR

)ARLEYS�1%�4WAPARAMA�1UBLIC�DOMAIN�
SWAPPING�BY�MAIL��$ONTACT�(�7ARNEY
� ����
8ESTON�%RIVE
�0TELY
�8EST�:ORKS�-4����%+�b�
�����������

)EREFORD�"MIGA�(ROUP�.EMBERSHIP�FREE
�
HELP
�EXCHANGE�OF�1%�AND� SHAREWARE�� -OTUS�
5URBO���2UAD�1LAYER�$HAMPIONSHIP�� $ONTACT�
+OHN�.ACDONALD
� "LMA�$OTTAGE
�"LLENSMORE
�
)EREFORD�)3���"5�d �����������

)ERMIT�$OMPUTER�$LUB�)ARDWARE�HELP�AND�
INFORMATION
� PROGRAM�SWAPPING��.EETINGS���
��PM
�.ONDAYS��.EMBERSHIP�_��PER�TERM

��P�PER�NIGHT��$ONTACT�+OHN�.AYNARD
� )ERMIT�
$ENTRE
�4HENFIELD�3OAD
� #RENTWOOD
� &SSEX�
$.����"(�� ������ ������

)ORNESOFT�1%�0VER������"MIGA�1%�FROM���P�
TO���P�� 4END�4"&�FOR�FREE�DISK�CATALOGUE��
$ONTACT�$HRIS�)ORNE����4TANWELL�$L

8INCOBANK
� 4HEFFIELD�4���1;

)54� 	.ALTA
� 'REE�MEMBERSHIP��$ONTACT�,�
$ASSAR
� #LOCK���'LAT
���)� &�)AL�5MIEM
�;EJTUN�
;5/���.ALTA�� �������

)YNDBURN�"MIGA�6SERS�$LUB�5UITION
� ADVICE

1%
� AND�MORE��.EETS�.ONDAYS
� �PM
�AT�THE�
$ANINE�$LUB
�"CCRINGTON� 	_��ON�THE�DOOR
��
$ONTACT�/IGEL� 3IGBY
��� #RECON�"VENUE
�
0SWALDTWISTIE
� -ANCASHIRE�##���24�b������
������

IN�5OUCH�"MIGA�1ENPALS
� CONTACTS
� 1%
�
SWAPS�_�����PER�YEAR�� 'OR�MORE� INFORMATION�
CONTACT�1�"LLEN
������������
� 10�#OX���
�
-INGFIELD
� 4URREY�3)���:+

*NDEPENDENT�$OMMODORE�1RODUCTS�6SERSh�
(ROUP�#IGGIN�)ILL� -IBRARY
�$HURCH�3D
� #IGGIN�
)ILL
� ,ENT��.EETS�MOST�5HURSDAYS�FROM������
����PM�� -ECTURES�AND�OPEN�NIGHTS�� d �+OHN�
#ICKERSTAFF�AFTER�����PM���������������"LSO�
NATIONAL�NETWORK�OF�USER�GROUPS��$ONTACT�
INDIVIDUAL�GROUPS�FOR�DETAILS�ON� ACTIVITIES
�
COST
�MEETINGS�ETC�
"NDOVER�RI�3�(EERE�������������
$OVENTRY�e �8�-IGHT�������������
%UBLIN�d �(�3EEVES�������������������
-EEDS�e �3�&YRE�������������
.ACCLESFIELD�b�1�3ICHARDSON������������ a�
.ERSEYSIDE�b�(�5ITHERINGTON��������������
.ID�5HAMES�b�.�)ATT�������������
4�8ALES� *$16(�b�*� ,ELLY�������������
4OLENT�b�"�%IMMER�������������
4OUTHWEST�d �1�.ILES������������
4TEVENAGE�d � #�(RAINGER�������������
8ATFORD�d � #�3IGBY�������������
8�3IDING�e �,�.ORTON�������������
8IGAN�d �#�$ASWELL� �����������

++$�"MIGA�CORRESPONDENCE�COURSE�_���PER�
YEAR�� $ONTACT�10�#OX���
� )IGH�8YCOMBE
�
#UCKS�)1����6'�� � ������������

,ENT�:OUTH�$OMPUTER�(ROUP�$ONTACT�+IM�
'ANNING�� �������������/ORTH�:OUTH�$ENTRE
�
&SSELLA�3D
�"SHFORD
� ,ENT�� .EETINGS�AT�THE�
/ORTH�:OUTH�$ENTRE
�5HURSDAYS���� ���PM�
COMPUTER�FAIR�VISITS
� VIDEO�AND�%51�WORK
�
MONTHLY�NEWSLETTER�.EMBERSHIP���P�PER�
MONTH

-OTHIAN�"MIGA�6SERS�(ROUP�$ONTACT�"NDREW�
.ACKIE�b����������������#IRNIEHILL�"VE
�
#ATHGATE
�8�-OTHIAN�&)����33�"DVICE�AND�
HELP� IN�BUYING�HARDWARE
� SOFTWARE�ETC
�GROUP�
BUYING
�DEALERSj� CIRCULARS�WELCOME��
.EMBERSHIP�FREE

.ARITIME�"MIGA�$LUB�.ARITIME�COMPUTING
�
INTERACT�WITH�SEAFARERS�ASHORE�ON�"MIGAS��
$ONTACT�$%3�,�0SEI
�(/�4HIPS�3EFIT�0FFICE

���3UE�DE� LA�#RETONNIERE
� ������$HERBOURG
�
'RANCE��d ������������

.ARKSMAN�	5ROJAN�1HAZER�USER�GROUP
�$ONTACT�
%AVID�(REEN
� ���5HICKET�%RIVE
�.ALTBY
�
3OTHERHAM
�4�:ORKSHIRE�4����-#�1ROMOTES�
USE�OF�THE�5ROJAN�1HAZER
�SWAPS�1%�AND�OWN�
PROGRAMS
�DISK�MAGAZINE

.YSTERY�(AME�4WAPPING�4END�A�GAME�AND�
RECEIVE�A�MYSTERY�ONE�BACK�� %EBORAH�5ULLY
����
-IME�$OURT
� 1ENDLETON
�4ALFORD
�(TR�
.ANCHESTER�.���&(

/� *RELAND�"MIGA�6SER�$ONTACT�4TEPHEN�
)AMER
� ���$REBILLY�3D
� #ALLYMENA
�$O�"NTRIM�
#5����%4��%ISK�BASED�MAG�_����� PER�ISSUE��
'REE�1%
�4"&�FOR�FURTHER�INFO

/EW�)ALL�"MIGA�6SERS�$LUB�(AMES
�GRAPHICS
�
MUSIC
�8ORKBENCH�PROGRAMMING��.EETS��PM�
EVERY�5UESDAY
� /EW�)ALL�4OCIAL�$LUB
� ����
#URY�3D
� %AWTENSTALL��.EMBERSHIP�_��PER

YEAR
�UNDER���S�NOT�ALLOWED�� $ONTACT�#ILL�
(RUNDY
� ����4TANLEY�4T
�"CCRINGTON

-ANCASHIRE�b������������

/UMERO�6NO�1%
� SWAPPING
� COMPETITIONS
� PEN�
PALS��_�����PER�ANNUM�� $ONTACT�%ILLON� &YRE

���#URSTALL� )ILL
� #RIDLINGTON
� /�)UMBERSIDE�
:�����/1

1ASCAL�1ROGRAMMERS�(ROUP�%ISK�BASED�
NEWSLETTER�FOR�)IGHSPEED�1ASCAL� USERS�� 'REE�
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� ���
.ANCHESTER�3D
�8ILMSLOW
�$HESHIRE�4,���+2

1ENNINE�"MIGA�$LUB����4PENCER�4TREET
�
,EIGHLEY
�8EST�:ORKSHIRE�#%����#6�� 'REE�
MEMBERSHIP
� FREE�ADVICE�AND�A�NEWSLETTER��
$ONTACT�/EVILLE�"RMSTRONG�FOR�MORE� INFO�e
�����������

1ERTH�AND�%ISTRICT�"MATEUR�$OMPUTER�
4OCIETY�'OR�FURTHER�INFORMATION�CONTACT�
"LASTAIR�.AC1HERSON�����(LASGOW�3D
�1ERTH��
.EETINGS�THIRD�5UESDAY�IN�EVERY�MONTH
� �PM��
(ENERAL� ADVICE
�TALKS
�"MIGA�1%��.EMBERSHIP�
_��OR�FREE�FOR�UNDER���S

1ETE�S�1%�1%�FROM�ONLY�_��PER�DISK��4END�
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�
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�8HITE�-ION�3OAD

"MERSHAM
� #UCKS�)1���+3

1UBLIC�%OMAIN�&XCHANGE�%EMOS
�MUSIC
�
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�ANIMATION��"NNUAL� FEE�_��$ONTACT�%�
.C-EISH
����5AUNTON�"VE
� -EIGH
� -ANCS�8/��
�15

1UBLIC�%OMAIN�6SER�(ROUP�4WAPS�1%
�
PROVIDES�ADVICE��4"&�TO����0XFORD�3D
�
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� 4URREY

16(�$ONTACT�4�+ACKSON�d �������������
8HITEBEAM�$OTTAGE
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� 4�
(LAMORGAN�$HEAP�1%� LIBRARY
� SWAP�HINTS
�
REVIEWS
�ARTICLES�ETC�� 4END�AN�4"&�FOR�FURTHER�
DETAILS

3EDBURN�$OMPUTER�6SER�(ROUP�$ONTACT�1AUL�
"RMSTRONG�� �����������
� ���)IGHFIELD�4T
�
,ILWINNING
�"YRSHIRE� ,"����#/��.EETINGS�AT�
THE�3EDBURN�$OMMUNITY�$ENTRE
� %ICKSON�
%RIVE
� *RVINE��(ROUP�MEETS�EVERY�SECOND�
8EDNESDAY�FROM� ��"UG���
� ������ �����PM��
)ELP
� IDEAS
�1%�AND�SHAREWARE
�GRAPHICS�AND�
BUSINESS�� .EMBERSHIP���P�PER�MEETING��_��
PER�YEAR

3YE�$OMPUTER�$LUB�4WAP�MEET�AT�THE�3YE�
$OMMUNITY�$ENTRE�� 'OR�INFO�CONTACT�0LIVER�
$AMPION
� ���5HE�.INT
� 3YE
� &�4USSEX�5/���
�%1�d ������������

4ERIOUS�"MIGA�6SERS�.EMBERSHIP�_�
�_��
ADMISSION��$ONTACT�+�,UCAK�FOR�MORE�� � ������
�������� 'ORTNIGHTLY�MEETINGS���������AT�THE�
)IGH�$ROMPTON�$ONSERVATIVE�$LUB

4HIELDSOFT�1%� AT�8ILMAR�-ODGE
� ���$HURTON�
3D
� 3HYL
�$-WYD�--����/#��8RITE�FOR�MORE�
INFORMATION�� #ASIC�PROGRAMMING�HELP��"DVICE�
ON�THE�$-*� AND�".04��%ISKS�FROM�ONLY���P�TO�
��P��.EMBERSHIP�FREE�d ������������

4HERLOCK� 1%�2UARTERLY�DISK�MAG
� HELP�AND�
ADVICE�FOR�BEGINNERS�� ��P�PER�DISK��"�%OYLE
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�$O�%OWN
� /�
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MAG
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$OCKAYNE
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�
5ELFORD
�4HROPSHIRE�5'���"8�b������������

4LIM�"GNUS�����#ROCKS�%RIVE
�/ORTH�$HEAM
�
4UTTON
�4URREY�4.���68��(ROUP�MEETS�THE�
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� ##4
�
ADVICE�FROM�"MIGA�EXPERTS��$ONTACT�1HILIP�
8ORREL�

4OFTWARE�$ITY�4WAPPING
� COMPETITIONS
�CLUB�
MAGAZINE��.EMBERSHIP�_��� $ONTACT�/�
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���)OLLIS�$LOSE
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�
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� 4�:ORKS�4��� �-9�O Rd �
�����������
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ADVICE�� $ONTACT�.ICHAEL� -ACEY
� 'ERN�S�1OST�
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�$OUNTY�8EXFORD
� 3EPUBLIC�
OF�*RELAND

4OFTWARE�&XCHANGE�4ERVICE����#OURNVILLE�
-ANE
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� #IRMINGHAM
�8EST�.IDLANDS

#����+:�� 'OR�MORE� INFO�b�.ICHAEL�1UN�����
��������

4OUTH����#IMONTHLY�MAG�AND�DISK
� ALSO�1%�
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�10�
#OX���
� 4OUTHAMPTON�4����"6

4OUTHEND�5EAM�.USIC
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� 4OUTHEND��
ON�4EA
�&SSEX�44���//�b������������

4OUTHPORT�"MIGA�6SERS�"DVICE
�FRIENDLY�
EVENINGS�.ONDAYS�AT��PM�� /O�CHARGE
�
DISCOUNTS�FROM� LOCAL� STORE�� 'OR�INFO�CONTACT�
.ICHAEL�.ITCHAM
� ��&ASDALE�%RIVE
�"INSDALE
�
4OUTHPORT
� .ERSYSIDE�b�����������

4OUTH�8ALES�$LUB�/EWSLETTER
� 1%� LIBRARY
�FREE�
NEWSLETTER
� PROGRAMS
� HELP�AND�ADVICE�� 'OR�
MORE� INFO�CONTACT�%�"LLEN� ���8EST�"VENUE
�
5RECENYDD
�$AERPHILLY�$'���4'

4TEEL�1%
�CHEATS
� IDEAS
� MUSIC
� ART
�
PROGRAMMING
� HARDWARE�MODS�� 'REE�
MEMBERSHIP�	POSTAL�ONLY
��$ONTACT�+AMES�
8HITEHEAD
����.IDDLE�$LIFFE
� %RIVE�$ROWEDGE
�
4HEFFIELD�4����)#

4YNTRONIX�&DITMAN�AND�(ENLOCK�5O�SOLVE�
EDITING�PROBLEMS�AND�FACTORY�SERVICE�CONTRACT�
COMPLAINTS�� ��P�POSTAGE�FOR�NEWSLETTER��
$ONTACT�"NDREW�,EENAN
� ���8HITEFIELD� 3OAD
�
1ENWORTHAM
� 1RESTON
� -ANCASHIRE�13��023�d�
�����������

5WILIGHT�"DVICE�ON�HARDWARE�AND�
SOFTWARE
'RED� 'ISH�1%�� 'REE�MEMBERSHIP
�
DISKS���P�EACH��$ONTACT����.AVIS�$OURT
�
3AVENS�$LOSE
� -ONDON�/8���#)

6,�4UBS�5HE�)ANGER�##4
� TRADING�POST�FOR�1%�
FILES
�SWAPPING�� 'REE�MEMBERSHIP��$ONTACT�
%IDDY�� �"RKLIGHT�d ������������

6NIQUE�4TYLES�%EREK�AT� ���.ONTGOMERY�3D
�
)IGHBROOMS
�5UNBRIDGE�8ELLS
� ,ENT�W������
�������� #Y�POST�ONLY�� 'OR�"MIGA�ARTISTS
�
PROGRAMMERS�MUSICIANS�� 'REE�MEMBERSHIP

7IDEO�&DITING�$LUB� *NVITES�%57�USERS�FOR�
TITLING�AND�EDITING��2UARTERLY�MAGAZINE
� SEND�
4"&�FOR�DETAILS�TO�%ANNY�'ISHER
�"�
5HORNBRIDGE�3OAD
� *VER�)EATH
� #UCKS�4-0�016

7IDEO�7ISUALS�&XCLUSIVELY�FOR�VIDEO�PRODUCERS
�
1%� LIBRARY
�GENLOCKING
� DIGITISING
� QUARTERLY�
DISK�MAGAZINE�� .EMBERSHIP�_���PER�YEAR��
$ONTACT�$HRIS�#ROWN
���-AVENDER�$LOSE
�
8ITHAM
� &SSEX�$.���:(

8ARDRAY�)ERN�$ONSORTIUM�6SER�GROUP�FOR�
"MIGA�AND�POSSIBLY�OTHERS�� .EMBERSHIP�FEES�
TO�BE�DISCUSSED�AND� INCURRED�� 1%� LIBRARY�TO�BE�
SET�UP��"LSO�)ERN�CONNECTION�� �WORLDWIDE�
CONTACTS�WANTED��4"&�AND�DISK�TO�8ARD$ON�
INFO
� 	"4
�8ARREN� )ARDY
����4TOCKFIELD�"VE
�
'ENHAM
�/EWCASTLE�UPON�5YNE�/&���%9

8ARPDRIVE�)ELP�LINE
�1%� LIBRARY
� BI�MONTHLY�
DISK�MAG
� FREE�DRINKS
� COMPETITIONS�AND�
INFOSHEET��_��� PER�YEAR��$ONTACT�#�4CALES�
����#URTON�"VE
� #ALBY
� %ONCASTER�%/���##
� ������������

8$414"��)ELP�AVAILABLE�� 1%�DISK�OF�YOUR�
CHOICE�AND�NEWSLETTER�EVERY�MONTH�� 1%�AT�_���
.EMBERSHIP�_���� 'OR�FURTHER�INFO�CONTACT�"�
+AMIESON�d ������������

8ILLOW�1%�'REE�ADVICE
�DISKS�ONLY���P�EACH��
'REE�MEMBERSHIP�� $ONTACT�8ILLOW�1%
� ��
-ONGBRIDGE�$LOSE
� 4HERFIELD�ON�-ODDON
�
#ASINGSTOKE
� )ANTS�3(���0%2�e ������
������

8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%�� LIBRARY
�
EQUIPMENT� LOAN�� L0P�TO�JOIN
� ��P�TO�GET�IN��
.EETINGS�AT�THE�.EMORIAL� )ALL
�8REXHAM�
EVERY�5HURSDAY
� ����PM��$ONTACT�1AUL� &VANS

��'FORDD�&LFED
� 3HOSNESI
�8REXHAM
�$LWYD�
--����-6

:OUR�"MIGA�$LUB�)ELPLINES
� 1%
�SOCIAL�
EVENINGS
�CLASSES
�CLUB�MAG�� 'EE��_��
�FAMILY�
_����$ONTACT�1�)IGGINS�d ��������������5HE�
0LD�$HAPEL
�$HURCH�3D
�$ATSFIELD� #ATTLE
�
4USSEX�5/����%1

;YMURGY�(ENERAL�"MIGA�COMPUTING�� 'REE�
MEMBERSHIP�� 'OR�FURTHER�INFO�CONTACT�"�$ARR
�
���4EWLKIRK�3D
� *PSWICH
�4UFFOLK�*1���+#�d �
�����������
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'INDLT�IS�PROBABLY�THE�MOST�FULLY�FEATURED�FILE�AND�DIRECTORY�
SEARCH�UTILITY�YET�� �AND�YOU�CAN�FIND� IT�ON�'ISH�DISK����

$!�%(�#�
8@C

� NGLIA�1%�HAS�SENT�ME�
'RED�'ISH�DISKS�����TO�
���
�SO�THIS�MONTH� *iLL�BE�
LOOKING�AT�WHAT�THE�

LATEST�SCHOOL�OF�'ISH�HAS�TO�OFFER
�AS�
WELL�AS�CHECKING�OUT�A�VARIETY�OF�
OTHER�OFFERINGS
�'RED�'ISH
� IN�CASE�
YOUiRE�NEW�TO�THE�"MIGA�SCENE
� IS�A�
TIRELESS� INDIVIDUAL� 	OR�THESE�DAYS� *�
IMAGINE� IS�A� NUMBER�OF�PEOPLE
�WHO�
LIVES�IN�THE�6NITED�4TATES�AND� IS�
SENT�VIRTUALLY�EVERY�NEW�1%�AND�
SHAREWARE�PROGRAM�WRITTEN�FOR�THE�
"MIGA�� )E�COLLECTS�THEM�ON�TO�DISKS�
AND�SENDS�THEM�OUT
� TEN�AT�A�TIME
�
INTO�THE�"MIGA�COMMUNITY��.ANY�
1%�HOUSES�SELL�'ISH�DISKS
�AND� IT iS�
BECOME�ACCEPTED�PRACTICE�TO� REFER�
TO�A�1%�PROGRAM�BY�ITS�'ISH�DISK�
NUMBER��4O
� NOW�YOU� KNOW�WHERE�
THE�PRODUCTS�COME�FROM
� LE TiS�CHECK�
OUT�THE�QUALITY�OF�THE�MERCHANDISE�

%(-#(3
'ISH�DISK����
8RITTEN� BY�"USTRALIAN�(ARY�4MITH
�
'INDLT�IS�A�1%�PROGRAM�WHICH�
PROVIDES�ONE�OF�THE�MOST�COMPLETE�
METHODS�OF�SEARCHING�FOR�A�SPECIFIC�
FILE�THAT�*iVE�YET�SEEN�� *T�REQUIRES�
8ORKBENCH�����OR�ABOVE
� AND� IS�FULLY�
h*NTUITIONISEDi� � � IT�WORKS�BY�DOUBLEc
CLICKING�ON� ITS� ICON� FROM�THE�
8ORKBENCH�� 6NLIKE�OTHER
� SIMILAR
�
UTILITIES
� 'INDLT�DOESN�T�USE�A�WILDCARD�
SYSTEM�OF�SEARCHING�� �THAT�IS
�
ENTERING� hFR� �IFFi�WOULD� FIND� EVERY�FILE�
WHICH� BEGAN�WITH�THE� LETTERS� hFR i� AND�
ENDED�WITH� h �IFFi �� *NSTEAD
�THERE�ARE�
SPACES�FOR�ENTERING�TEXT�WHICH�THE�
FILE�OR�DIRECTORY�NAME�STARTS�WITH
�
CONTAINS�AND�ENDS�WITH�� "NY�	OR�ALL
�
OF�THESE�CAN�BE� LEFT�BLANK
� AND�THEY

CAN�AIL� BE� hINVERSED�� �
OR
� TO�PUT� IT�ANOTHER
WAY
�YOU�CAN� LOOK�FOR
FILE�OR�DIRECTORY�NAMES
WHICH�DONiT�START�WITH
� DONiT �CONTAIN
OR�DONiT�END�WITH�SPECIFIC�TEXT�TOO�

0THER�CONTROLS� INCLUDE�THE�ABILITY�
TO�SEARCH�JUST�FOR�FILES
�JUST�
DIRECTORIES�OR�BOTH
�WHETHER�TO�
SEARCH� A�SPECIFIED�DIRECTORY�ONLY�OR�TO�
PERFORM�A� RECURSIVE�SEARCH�� �
CHECKING�EACH�SUB�DIRECTORY�AS�WELL�� �
AND�WHETHER�THE�SEARCH� SHOULD�BE�
CASE�SENSITIVE�OR�NOT�� 'INALLY
� IF�YOU�
HAVENiT �BEEN� SPECIFIC�ENOUGH� IN�YOUR�
SEARCH� PARAMETERS
� RESULTING�IN�A�
MASSIVE� LIST�OF�FILES
�YOU�CAN�NARROW�
THE�SEARCH�DOWN�BY�ENTERING�A� NEW�
PARAMETER�OR�TWO�	SUCH�AS�THE�
CREATION� DATE�FROM�WHICH�TO�START
� FOR�
INSTANCE
�AND�ONLY�PERFORMING�THE�
NEW�SEARCH�ON�THE�EXISTING�LIST�OF�
FILES��0NCE�YOU�VE�FOUND�A�FILE�YOU�
CAN� PRINT�IT�OUT
� READ� IT�	IF�IT iS�A�TEXT�
FILE
�OR�VIEW� IT�IF� ITiS� IN� *''�FORMAT��
'INALLY
�YOU� CAN�COPY
� DELETE�OR�MOVE�
ANY�FILE�ONCE�YOUiVE�FOUND� IT�

.Y�ONLY�COMPLAINT�WITH� 'INDLT�IS�
THAT� IT�SEEMS�TO�BE�A� LITTLE�SLOWER�
THAN�SOME�OF�THE�OTHER�UTILITIES�THAT�
*iVE�TESTED�� 4TILL
� THAT�ASIDE
� IT iS�WELL�
WORTH�GETTING�HOLD�OF�IF�YOU�SEEM�TO�
SPEND�HOURS� LOOKING�FOR�FILES�BURIED�
HUNDREDS�OF�DRAWERS�DEEP�ON�YOUR�
HARD�DISK�

1ROGRAM� RATING���������������������� � �� �

("%500-4#09
'ISH�DISK����
(AD5OOLS#OX
� BY�+AN�VAN�DEN�#AARD
�
SHOULD� SAVE�PROGRAMMERS�VAST�
AMOUNTS�OF�TIME�� *T�ALLOWS�YOU�TO

,9:C�=?>D9��D96�?>6C�D92D�5:5>�D�
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1%�IS�A�GENERAL�
TERM�WHICH�MANY�PEOPLE�
INCORRECTLY�USE�TO�REFER�TO�ALL�FREELY��
DISTRIBUTABLE�SOFTWARE��*N�FACT
�1%�
	WHICH�STANDS�FOR�1UBLIC�%OMAIN
�
SOFTWARE�IS�ONLY�ONE�BRANCH�OF�THIS�
AREA��THE�OTHER�MAIN�ONE�IS�
SHAREWARE�

&SSENTIALLY
�1%�SOFTWARE�MAY�
BE�COPIED�AND�USED�BY�ANYONE
�
ALTHOUGH�SOME�AUTHORS�PLACE�
RESTRICTIONS�SUCH�AS�NOT�ALLOWING�A�
1%�LIBRARY�TO�CHARGE�MORE�THAN�A�
CERTAIN�AMOUNT�FOR�THE�DISK�

4HAREWARE
�ON�THE�OTHER�HAND
�
SHOULD�BE�TREATED�MORE�LIKE�
COMMERCIAL�SOFTWARE��"LTHOUGH�
YOU�ARE�ALLOWED�TO�COPY�AND�PASS�
AROUND�SHAREWARE�PROGRAMS
�IF�YOU�
LIKE�ONE�THEN�YOU�SHOULD�PAY�THE�
REQUESTED�FEE�TO�THE�AUTHOR�� �IT�S�
NORMALLY�AROUND�_���OR�LESS
�AND�
OFTEN�ENTITLES�YOU�TO�AN�UPGRADED�
VERSION�OR�A�PRINTED�MANUAL��1AYING�
YOUR�SHAREWARE�FEES�ENCOURAGES�
SOFTWARE�AUTHORS�TO�WRITE�MORE�
PROGRAMS�� �AND�IF�THEY�DONiT
�THE�
"MIGA�SCENE�WILL�BE�A�POORER�
PLACE��%ONiT �THINK�THAT�YOUiRE�
PAYING�MONEY�FOR�NOTHING
�EITHER�� �
OFTEN�HUNDREDS�OR�EVEN�THOUSANDS�
OF�HOURS�OF�WORK�HAVE�GONE�INTO�
CREATING�A�PROGRAM
�AND�ITiS�ONLY�
RIGHT�THAT�THE�PROGRAMMER�RECEIVES�
SOME�REWARD�FOR�HIS�OR�HER�WORK�

5HE�THIRD�BRANCH�OF�SOFTWARE�
THAT�WE�COVER�HERE�IS�CALLED

LICENSEWARE�
5HIS�IS�A�FORM�OF�

SHAREWARE�WHICH�IS�LICENSED�TO�ONE�
	OR�MORE
�1%�LIBRARIES�� *N�ESSENCE
�
WHEN�YOU�BUY�A�LICENSEWARE�
PROGRAM�YOU�ARE�BUYING�SHAREWARE�
AND�PAYING�THE�LICENSE�FEE�AT�THE�
SAME�TIME��'OR�THIS�REASON
�YOU�
SHOULD�TREAT�ANY�LICENSEWARE�THAT�
YOU�BUY�EXACTLY�AS�YOU�WOULD�TREAT�
A�PIECE�OF�FULL�PRICE�COMMERCIAL�
SOFTWARE�� �DONiT �PASS�IT�AROUND�TO�
YOUR�FRIENDS��:OUiVE�ONLY�BOUGHT�
THE�RIGHT�TO�USE�IT�YOURSELF�

	�$�� �&�((�%)! '�& %&# ��%&" (�

:ES�� �THATiS�THE�WAY�THAT�1%�
REACHES�A�WIDER�AUDIENCE��+UST�
MAKE�SURE�THAT�YOU�HAVE�FOLLOWED�
THE�AUTHORiS�REQUIREMENTS�FOR�
DISTRIBUTION��5HESE�ARE�NORMALLY�
THINGS�LIKE�NOT�CHARGING�MORE�THAN�
A�CERTAIN�AMOUNT�FOR�THE�DISK
�OR�
THAT�YOU�MAKE�SURE�THAT�ALL�THE�
ORIGINAL�DOCUMENTATION�IS�INCLUDED�
ON�THE�DISK�

:OU�CAN�ALSO�PASS�ON�
SHAREWARE�� �BUT�NOT�ANY�REGISTERED�
COPIES�OF�PROGRAMS��*F
�WHEN�YOU�
PAY�YOUR�SHAREWARE�FEE
�THE�AUTHOR�
SENDS�YOU�AN�IMPROVED�VERSION�OF�
THE�PROGRAM
�THEN�BE�CAREFUL�NOT�TO�
GIVE�THAT�OUT��0NLY�PASS�ON�
UNREGISTERED�SHAREWARE�

:OU�SHOULD�NOT
�OF�COURSE
�PASS�
ON�LICENSEWARE�� �IT�SHOULD�BE�
TREATED�IN�THE�SAME�WAY�AS�
REGISTERED�SHAREWARE�

1 3(-&�3'$�/1.&1 ,2
+UST�TO�BE�AWKWARD
� *� RATE�THE�SOFTWARE�THAT� *� REVIEW�IN�TWO�DIFFERENT�WAYS
�
DEPENDING�ON�WHAT�IT� IS��%ISK�MAGAZINES
� COLLECTIONS�OF�CLIP�ART�AND�THE�
LIKE�ARE�GIVEN�A� hVALUE�FOR�MONEYi� RATING
� SINCE�YOUiRE�ESSENTIALLY�PAYING�FOR�
ONE�THING
�OR�GROUP�OF�THINGS
� ON�THE�DISK�

4INGLE�PROGRAMS�WHICH�APPEAR�IN�A�COLLECTION�OF�OTHERS
� OR�PROGRAMS�
WHICH� *iVE�DOWNLOADED�FROM�BULLETIN�BOARDS
� ARE�GIVEN�A� hPROGRAM� RATINGi
�
WHICH� REFLECTS�HOW�GOOD� *� THINK�THEY�ARE
�TAKING�INTO�ACCOUNT�USABILITY
�
BUG�PROOFNESS
�MY�OWN� PARTICULAR�	OR�SHOULD�THAT�BE�PECULIAR 
� TASTES�AND�
SO�ON��#OTH� RATINGS�ARE�OUT�OF�A�MAXIMUM�POSSIBLE����

������$�!""�#�G ��$$&�����H ����#&�#)����
� E �I



CREATE�YOUR�PROGRAM jS� USER� INTERFACE
� �GADGETS
� MENUS� AND� THE � LIKE� � �
GRAPHICALLY
� AND�W ILL� THEN�GENERATE�
SOURCE� CODE� IN� E ITHER�$
� ASSEMBLY�
LANGUAGE� OR�0BERON�� * T jS� EXTREMELY�
POWERFUL
� W ITHOU T� SACRIFIC ING�ANY�EASE�
O F�USE� IN� THE � PROCESS�

$REATING�A�W INDOW� IS� AS�S IMPLE�
AS� C LICK ING�AND� DRAGGING�WHEREVER�
YOU� WANT�TO � PLACE� AN� OB JECT�� �SLIDER
�
BUTTON
� CHECK� BOX
� TE X T�OR�WHATEVER�
*F�YOU� DON jT � ALIGN� THEM � PROPERLY�AT�
FIRS T
� D O N �T�WORRY�� �THE RE �S � A�MENU�
ITEM � AVA ILABLE�WHICH� DOES�JU S T �THA T
�
EVEN
� IF�YOU� WANT
� DUP LICATING�SIZES�
SO�TH A T�THEY j RE� ALL� IDENTICAL�

.ENUS� ARE�CREATED�JU S T� AS� EASILY
� �BOTH� MAIN� MENUS� AND� SUB�MENUS�
ARE� CATERED� FOR�� 8ANT�A�MENU� CHOICE�
TO � BE� IN ITIA LLY �CHECKED� OR�D IMMED�
OUT � /O� PROBLEM �

3EALLY
� THE � RANGE� O F�FA C ILITIE S � IN�
TH IS � PROGRAM� IS� A LM OST�OBSCENE�
&VEN� THE �DOCUMENTATION� SUPPLIED� IS�
EXCE LLENT�� 5O� BE� HONEST
� IT �S � AMAZING�
TH A T�TH IS � PROGRAM� IS�FREEWARE�� *jM�
SURE�TH A T� P LENTY�O F�PROGRAMMERS�
WOULD� PAY�A� SHAREWARE� FEE� IF�ONE�
WERE� REQUESTED� � �A FTE R�ALL
� IT�W ILL� SAVE�
HOURS� O F�WORK�

5HEREjS�ONLY�ONE� COM PLA IN T�TH A T� *�
REALLY�FEE L� COMPELLED� TO � MAKE�� +AN�
EARNESTLY� RECOMMENDS�TH A T�ANYONE�
WHO�CAN� SHOULD�GO� AND� SEE� 6��
PLAYING�ON� TH E IR�4EE� �7 TOU R�� 5O�WHICH�
*� WOULD� RESPOND�� (ET�A� LIFE 
� MAN��
5HEYj RE� DREADFUL�

1ROGRAM� RATING��������������������������� �� �

'0/57*&8&3
'ISH� DISK� ���
"NOTHER�U TILITY �BY�(ARY�4M ITH
�
 EDJ0?;M;H�DOES� EXACTLY�WHAT� ITS�
NAME� SUGGESTS�� *T�W ILL� D ISP LAY�UP�TO �
�� � FON TS � A T�ONCE
� EACH� IN� ITS � OWN�
W INDOW
� AT�ANY�SIZE
� AND� EACH�WITH

� � � LINES� O F�USER�DEFINABLE�TEX T�� *T�
SUPPORTS �8ORKBENCH� � �� � OU TLINE�
FON TS 
� $OLOR'ONTS
� SE LECTAB LE � SCREEN�
RESO LU TIONS� AND� CAN� SHOW�THE � FON TS �
IN� BOLD
� ITA LIC � AND� UNDERLINE� FORMS�

5HATjS� ABOUT� IT
� REALLY�� "�S IMPLE�
U TILITY 
� BU T�ONE�WHICH�W ILL� BE�
INVALUABLE�TO � ANYONE�WHOSE� D ISK � IS�
LOADED� UP�W ITH� FON TS �� :OU� KNOW�THE�
S ITUA TION �� g *�JU S T � KNOW�TH A T� *�VE�GOT�
THE � RIGHT�FON T�HERE� SOMEWHERE
� BUT�
*jM� DAMNED� IF � *� KNOW�WHAT� IT �S � CALLED
� �AND� *jVE�GO T�MORE�THAN� �� �FON TS � TO �
SEARCH� TH ROUGH �h�8ELL
� A T� LEAST�
 EDJ0?;M;H�SPEEDS� UP�THE � SEARCHING�

1ROGRAM� RATING��������������������������� �� �

.&("%����
'ISH�DISK� ���
0,
� RIGHT
� STOP � IT � NOW�� 5HIS� IS
�
W ITHOU T�A� DOUBT
� THE � MOST�FULLY��
FEA TURED� D IRECTORY�U TILITY �EVER�� *TS�
DOCUMENTATION� C LA IM S� IT�TO � BE� g 5HE�
BEST�D IRECTORY�U TILITY �EVER�MADE� FOR�
THE �"MIGA�COM PUTE Rh �� 8ELL
� IF� iB E S Tj�
EQUALS� iM OS T�FRIGHTEN INGLY�COMPLEXj 
�
TH A T�DESCRIP TION� IS� CERTA IN LY�CORRECT�

0H� (OD�� 5HIS� PROGRAM� REALLY� IS�
COMPLEX�� "S� *� S IT �HERE
� TRYING�TO � USE�
THE � PROGRAM� IN� ORDER�TO � EVALUATE� IT
�
* jM� LE FT�W ITH � THE �FEE LING �TH A T� LIFE � REALLY�
IS� TOO � SHORT�� 'OR�A�
START
� THE�
DOCUMENTATION� IS�
ABOUT��� � PAGES� LONG
�
WHILE� THE �TU TO RIA L� � �
WHICH� IS� THE�
RECOMMENDED�
S TA RTING � PO IN T� FOR�
ANYONE� NO T�FAM ILIA R�
W ITH� THE � PROGRAM� � �
RUNS� TO � A� ALARM ING�
��� � PAGES�� 4 TILL
� *�M �
THE� REVIEWER
� SO� *� STRUGGLE�ON���

3 IGHT�� 4EVERAL� HOURS� LA TER� 	WELL
� IT�
FEE LS � LIKE� IT

� AND� THE � REAL� POWER�O F�
TH IS � PROGRAM� IS� BEGINNING�TO � BECOME�
CLEAR�� .Y� IN ITIA L� FEE LINGS� S TILL� HOLD� � �
TH IS � REALLY� IS� ONE� O F�THE � MORE�
COMPLEX� U TILITIE S � *jVE� COME� ACROSS�� �
BUT� *� CAN� NOW�APPRECIA TE �TH A T�THE�
COMPLEXITY� IS� BECAUSE�O F�THE�
ENORMOUS� RANGE� O F�FEA TU RES�� 'OR�
EXAMPLE� 	AND�TH IS � IS� ONE� O F�THE �MORE�
�M INO Rj� FEA TURES
� I T jS� POSSIB LE �TO � COPY�
FILE S � AND� DIRECTORIES� TO � MU LTIP LE�
DESTINA TIONS� A T�ONCE�� 'OR� INSTANCE
� IF�
FO R�SOME� STRANGE� REASON�YOU�WANTED�
TO �COPY�FILE S �FROM � A� FLOPPY�TO �YOUR�
3".� D ISK
� ANOTHER�FLOPPY�DRIVE� AND�
TWO� PA RTITIONS�O F�A� HARD� DRIVE
� TH A TjS�
NO� PROBLEM � � �JU S T�SE LEC T�THE�
DESTINA TIONS�YOU�WANT
� THE � FILE S �YOU�
WANT�TO � COPY�AND� H IT� THE � $OPY�BUTTON��
"S� A� DE FAU LT
� EVERY�FILE � YOU� SE LEC T�WILL

HAVE� ITS � i � IN FO j� FILE � AU TOMATICA LLY �
SE LECTED� TOO 
� SO� THE RE jS� NO� MESSING�
ABOUT�DO ING�TH A T�BY�HAND�� 	0F�COURSE
�
TH IS � CAN� BE� TURNED� O FF� IF �YOU�WANT�
�
- IKEW ISE
� YOU� CAN� EASILY �COPY�FROM �
M ULTIP LE � SOURCES� TO � ONE� DESTINATION �

5HE� PROGRAM� IS� FULLY�
CUSTOM ISAB LE 
� AND� CAN� BE�CONFIGURED�
TO � RECOGNISE�FILE � TYPES� AND� TO�
ACTIVATE� PROGRAMS�WHICH� CAN� DEAL�
W ITH� WHATEVER�PROGRAM�YOU� SELECT��
5HEREjS� THE � FAC ILITY �TO � AU TOMATICA LLY

RUN� ARCHIVING�PROGRAMS� SUCH� AS� &>��
AND� &>�H9�FROM �W ITH IN � THE � UTILITY��
5HERE �S ���� WELL
�JU S T�ABOUT�ANYTHING�
YOU�WANT
� REALLY�� *F�YOU� EVER�FOUND�
4*%�OR�A� S IM ILA R�U TILITY � LIM ITING � IN� ANY�
WAY
� THE �CHANCES� ARE� TH A T�';=7��W ILL�
DO� THE �JOB �FO R�YOU�

';=7�� IS� SHAREWARE�� THE � AUTHOR
�
+OHN� -�+ONES
� REQUESTS� A� ��� �
REG ISTRA TION� FEE�� 5HE� UNREGISTERED�
VERSION� O F�THE � PROGRAM�W ON �T� SAVE�
PREFERENCES� 	AND�YOU j RE� LIKELY�TO �WANT�
TO � CUSTOM ISE � IT� SEVERELY

� AND� SLOWLY�
D ISAB LES� FA C ILITIE S � THE � LONGER� I T jS

RUNNING�� �WHICH� IS�
A� NEAT� IDEA
� AND�
ONE� *� HAVENjT � RUN�
INTO� BEFORE�

5HIS� PROGRAM�
REALLY�CAN� BE�
RECOMMENDED� FO R�
THE � TECH�HEADS� OUT�
THE RE�� *� SUSPECT
�
THOUGH
� TH A T�MANY�
PEOPLE�W ILL� TAKE�
ONE� LOOK�A T�THE�

LENGTH� O F�THE � TU TO RIA L� FILE � AND� RUN�
SCREAM ING�BACK�TO �WHATEVER�THEY�
WERE� USING�BEFORE�� 4O
� IN� TE RM S� OF�
FEA TU RES� TH IS � PROGRAM� DESERVES� A

1ROGRAM� RATING��������������������������� � �� �

WHILE� FO R�USER�FRIENDLINESS
� *� HAVE�TO �
GIVE� IT �JU S T

1ROGRAM� RATING��������������������������� �� �

*$"-$
'ISH�DISK����
*F�YOU jVE� EVER�BEEN� FRUS TRA TED �
BECAUSE� THE � CA LCU LA TO R�U TILITY �
SUPPLIED� BY�$OMMODORE� ISN jT �
POWERFUL� ENOUGH� FO R�YOU
� #97J9� IS�
WHAT�YOU� NEED�� 5HIS� IS� A� SHELL�BASED�
CA LCU LA TO R�WHICH� TAKES� SUCH� A� RANGE�
O F�COMMANDS�TH A T� IT� IS� V IRTUALLY�AN�
IN TE RPRE TER�FO R�A�MATHEMATICAL�
PROGRAMMING� LANGUAGE�

#97J9� IS� AS� SIMPLE � OR�AS� COMPLEX�
TO � USE� AS�YOU�WANT�	THA T�WAS� A� PUN
�
INCIDENTALLY�� THE � PROGRAM� CAN� EVEN�
HANDLE� IMAGINARY�NUMBERS
�� +UST�
TYP ING� IN� i� "� j� W ILL� GIVE�YOU� THE �VALUE�
O F�THREE �TO � THE � POWER�SIX� 	���

� BUT�
YOU� CAN� ALSO�TYPE� LINES� LIKE�
i4 U M 	N � L
� � � 
 L �N 
 j 
� WHICH�WOULD�
COMPUTE� �� �� � �� � �� � �� �� � ���� ��
� �� � � � � 0R�HOW� ABOUT� iS IN	FRED� �
� � 
 j 
� WHICH� WOULD� ASSIGN� THE �VALUE�
�� � TO � THE�VARIABLE� iFRE D j� AND� ALSO�
OU TPU T� S IN	��
�

5HERE� ARE� EVEN� MORE�FEA TURES�
AVAILABLE�� THESE � ARE� LIS TED� IN� THE�
ADVANCED� USER�GUIDE
� AND� INCLUDE�THE�
FAC ILITY �TO �WORK� IN� ANY�BASE�FROM � �� TO �
�� �� USER�SELECTABLE�DECIMAL�
PRECISION�� #OOLEAN� OPERATORS�� ARRAYS��
AND� CONTROL�FLOW �CONSTRUC TS � SUCH� AS�
IF�ELSE
�WHILE�LOOP� AND� DO�WHILE�LOOP��
6SER�DEFINED� FUNCTIONS� ARE�
SUPPORTED
� AND� THE � PROGRAM� HAS� A�
W IDE� RANGE� O F�BUILT�IN� MATHEMATICAL�
FUNCTIONS� AND� CONSTANTS�

5O� USE�THE � PROGRAM� TO � ITS � FU LLE S T

o� *� 8ORK� 8INDOW

5H IS � IS � A� TE S T � 3EQUESTER

$YCLE � NE�

7ALUE� �

# U TTON � ��

# U TTON � �

4 C RO L L � NE

�36,AA>E�AJ�ALLOWS� PROGRAMMERS� TO�GRAPHICALLY�AND�EASILY�CREATE� A� USER�
INTERFACE�FOR�THEIR�PROGRAMS�� �IT� PRODUCES�ALL� THE�SOURCE�CODE�FOR�YOU

*F�YOUR�FONTS�DRAWER�IS�THE� BIGGEST�DIRECTORY�ON� YOUR�HARD�DISK
� THEN�
�A@F.;7I7D�WILL� BE� INVALUABLE
� ALLOWING�YOU� TO �VIEW�UP�TO�� � �A T�A� TIME

.EGA%�� �COULD�THIS� BE�THE�MOST�COMPLEX�DIRECTORY�UTILITY�EVER�DEVISED 

�,:7�47EF�6;D75FADK�
GF;>;FK�7H7D�?367�
8AD�F:7��?;93�
5A?BGF7D�

�I \ \ \ � ".*("�4)011&3�` �*446&����` �'&#36"3:� ����
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EXTENT
�YOU�CAN�CREATE� A� LIST�OF�
COMMANDS�AND�CALCULATIONS� IN�A�TEXT�
FILE�AND�THEN�ASK� *CALC�TO�PROCESS�THE�
FILE��5HIS� IS�WHERE�THE�CONTROL�
STRUCTURES
� ARRAYS�AND�SO�ON�WILL�
REALLY�COME� IN�USEFUL
� AND�SHOULD�
MEAN�THAT�THE� PROGRAM�CAN�COPE�WITH�
JUST�ABOUT�ANY�MATHEMATICAL� PROBLEM�
YOU�THROW�AT� IT�

0VERALL
� *CALC�IS� A�USEFUL�TOOL
� AND�
CERTAINLY�ONE�THAT�ANY�PROGRAMMER
�
STUDENT�OR�SCIENTIST�SHOULD�HAVE�
AROUND�� *T�CAN�BE�OBTAINED�FROM�YOUR�
USUAL� 'ISH�DISK�SUPPLIER
� OR�CAN�ALSO�
BE�FOUND� IN�THE�"MIGA�4HOPPER�
4HAREWARE�$OLLECTION�7OLUME�0NE
�
AS�FEATURED� IN� LAST�MONTHiS� ISSUE�

1ROGRAM� RATING���������������������� � ���

)!#�! 
'ISH�DISK����
.EGA&D�IS�AN�EXTREMELY�POWERFUL� TEXT�
EDITOR�PLACED� IN�THE�
PUBLIC�DOMAIN�BY�
8OUTER�VAN�
0ORTMERSSEN� 	OR
� AS�
HE� LIKES�TO�BE�
KNOWN
� ����
�� *T�S�
ONE�OF�THE�MOST�FULLY��
FEATURED� PROGRAMS�OF�
ITS� KIND�THAT� *�VE�
SEEN
� AND�CAN�
CERTAINLY�BE�
RECOMMENDED� IF�
YOUiRE�ON�THE� LOOK�OUT�FOR�SOMETHING�
MORE�THAN�JUST�A�BASIC�TEXT�EDITOR�

*TS�FEATURES�ARE� BIASED�TOWARDS�
PROGRAMMERS
� BUT�EVEN� IF�YQUiRE�NOT�
A�CODE�HEAD
�YOU�MAY�WELL� FIND�THAT�IT�
DOES�SOME�OTHER�TASKS�MORE�EASILY�
THAN�YOUR�NORMAL�WORD�PROCESSOR��
'EATURES� INCLUDE�THE�FOLLOWING�

m �"�MACRO�PROGRAMMING�LANGUAGE�
.EGA&D�SUPPORTS� ITS�OWN�MACRO�
LANGUAGE�AND�ALSO�HAS�AN�"3EXX�
PORT
� SO�YOU�CAN�CONTROL� IT�FROM�OTHER�
PROGRAMS��.ACRO�COMMANDS�EXIST�TO�
DO�JUST�ABOUT�ANYTHING�YOU�COULD�
WANT
�FROM�SETTING�DEFAULT�TEXT�PATHS�
THROUGH� SORTING�TEXT�TO�EXECUTING�A�
%04�COMMAND�

m �%ATABASE�FUNCTIONS�� *F�YOU� IMPORT�
RECORDS�FROM�A�DATABASE� INTO�
.EGA&D
�YOU�CAN�PERFORM�VARIOUS�
FUNCTIONS�ON�THEM�� 'IRST
� IT�S� POSSIBLE�
TO�EASILY�DEFINE�THE�FIELD�SEPARATOR�� �
SO� IT�DOESNiT�MATTER�WHETHER�YOUR�
DATABASE�PREFERS�TO�SEPARATE�FIELDS�
WITH�A�COMMA
� A�COLON�OR�EVEN�A�
STRING�OF�CHARACTERS�

5HEN�YOU�CAN�SORT�THE� RECORDS�BY�
ANY�OF�THE�FIELDS
� PRINT�THEM�AS� LABELS�
	EACH�FIELD�ON�A�DIFFERENT� LINE

� PRINT�
THEM� IN�NICELY�TABULATED�FORM�	EITHER�
SPECIFYING�A�WIDTH�FOR�EACH�FIELD�OR�
LETTING�THE�PROGRAM�WORK� IT�OUT�FOR�
ITSELF

� DELETE�A�FIELD�OR�WHATEVER��
5HERE� IS�ALSO�A� hMAKE� INDEX�
REFERENCE�� FUNCTION
�WHICH� PROVIDES�
SIMPLE�CROSS�REFERENCING�FACILITIES�
'OR�EXAMPLE
� LET�S�SAY�THAT�YOU�HAVE�
THE�FOLLOWING�DATA�

'RED
��
� �
���
+IM
��
���
+OE
��
��

5HEN�THE�PROGRAM�WOULD�SAVE�A� LIST�
LIKE�THIS�

� 'RED
+OE

� 'RED
� 'RED

+IM
� +IM

+OE

	"CTUALLY
� COME�TO�THINK�OF�IT
� *� CANiT�
REALLY�WORK�OUT�A�GOOD�USE�FOR�THIS
�
BUT� *iM� SURE�SOMEONE�WILL���


m �"UTO�INDENTATION��:OU� SPECIFY�THE�
WORDS�OR�CHARACTERS�WHICH� SHOULD�
START�AND�END� INDENTATION
� AND�THE�
PROGRAM�WILL�DO�THE�REST�� 'OR

INSTANCE
�YOU
WOULD�SPECIFY�[�AND�
]�AS�START�AND�END�
INDENTATION�MARKS�
RESPECTIVELY� IF�YOU�
WERE�PROGRAMMING�
IN�$
�WHILE� hBEGINi�
AND� �END��WOULD� BE�
SENSIBLE�MARK�
SUGGESTIONS�FOR�
PROGRAMMERS�
USING�1ASCAL�

m �.ULTIPLE�BLOCK�SUPPORT��5HIS� IS�
ONE�OF�THE�FEW�PROGRAMS�WHICH�ALLOW�
MULTIPLE�BLOCKS�TO�BE�SELECTED��4O� IF�
YOU�ARE� INTERESTED�ONLY�IN�CERTAIN�
PARTS�OF�A�FILE
�JUST�MARK�ALL�THE�
RELEVANT�PASSAGES�AS�BLOCKS�AND�
SELECT�4AVE�#LOCKS�FROM�THE�&DIT�
MENU��5HIS�GOES�FOR�COPYING
� PASTING�
AND�DELETING�BLOCKS
� TOO�

"S�EVER
�THERE�ARE�SOME�THINGS�ABOUT�
.EGA&D�THAT�ARENiT �PERFECT�� 'IRST��

AND�MOST�IMPORTANTLY�� �THERE� IS�NO�
GRAPHICAL� REPRESENTATION�OF�HOW�FAR�
DOWN�A�FILE�YOU�ARE�� �THAT�IS
� THEREiS�
NO�SCROLL� BAR�	THE�DOCUMENTATION�
CLAIMS�THAT�THEREiS�A�WAY�OF�MAKING�
ONE�APPEAR
� BUT�IT�DIDNiT �WORK�FOR�
ME
��8HEN�YOU�RE�WORKING�ON�A�
MASSIVE�PROGRAM
�OR�EVEN�A�TEXT�FILE
�
YOU� REALLY�NEED�TO� KNOW�WHEREABOUTS�
YOU�ARE�� �EVEN�A�SIMPLE� hX��OF�THE

WAY�THROUGH�THE�FILE�� DISPLAY�WOULD�
HELP�� 4ECONDLY
�THE�FONT�WHICH�THE�
PROGRAM�USES�DOESN�T�DISPLAY�
ASCENDERS� AND�DESCENDERS�PROPERLY��
5HEREiS�NO�EXCUSE�FOR�GOING�BACK�TO�
THE� HORRIBLE�DAYS�OF�THE�4PECTRUM��
"ND�FINALLY
�.EGA&D�WILL�ONLY�COPE�
WITH�FILES�OF�UP�TO�ABOUT���,�IN� SIZE�

5HATiS�PROBABLY�FINE�FOR�MOST�
PROGRAMMING�TASKS
� BUT� LOADS�OF�TEXT�
FILES�ARE� LARGER�THAN�THIS�� �AND�
.EGA&D�IS�GOOD�ENOUGH�THAT�YOU�LL�
FIND�YOU�WANT�TO�USE� IT�FOR�GENERAL�
PROCESSING�AS�WELL� AS� PROGRAMMING�

1ROGRAM� RATING���������������������� � �� �

�0�(
'ISH�DISK����
"5BL�IS�A�TABLE�FORMATTING�UTILITY�BY�
%ENIS�(OUNELLE�BASED�ON�THE�6/*9

hTB Li� COMMAND�� *T�TAKES�A�TAB��
DELIMITED�FILE�AS� INPUT�AND�PRODUCES�
A�NEAT�TABLE�AS�OUTPUT�� �TO�SCREEN
�
PRINTER�OR�AS�AN� *''�FILE�WHICH�CAN�
THEN�BE� READ� INTO� ANOTHER�PROGRAM��
*''�FORMAT�IS�THE�MOST�USEFUL
� AS�ANY�
FONT�CAN�BE�USED
� AND� FRONT�AND�BACK�
PEN�COLOURS�CAN�BE�SELECTED�

5HE�PROGRAM� IS� RUN� FROM�THE�
4HELL
� AND�TAKES�AS�PARAMETERS�THE�
INPUT�FILE�NAME
� THE�FORMAT�TO�OUTPUT�
IN
� AND�AN�OPTIONAL� FILE�NAME�FOR�
OUTPUT�	IF�NO�OUTPUT�NAME� IS�GIVEN
�
DATA�WILL�JUST�BE�DISPLAYED�ON� SCREEN�
FOR�TEXT�AND� *''�MODES
�

5HE�ACTUAL�FORMATTING�OF�THE�TABLE�
IS�CONTROLLED� BY�PARAMETERS� IN�THE�
TEXT�FILE��5HESE�ARE� LINES�BEGINNING�
WITH� A�PERIOD� 	h �i

� AND�A�FAIRLY�WIDE�
RANGE�OF�FORMATTING�OPTIONS� IS�
CATERED�FOR�� 'OR�EXAMPLE
� YOU�CAN�
SPECIFY�WHETHER�EACH�COLUMN�SHOULD�
BE�CENTRED
� LEFT��OR�RIGHT�ALIGNED��WHAT�
HORIZONTAL� AND�VERTICAL�DIVIDING�LINES�
SHOULD� LOOK� LIKE��WHAT�FONT�IS�TO�BE�
USED��WHAT�COLUMN�WIDTH� SHOULD� BE�
USED�� AND�SO�ON�

*�GUESS�THIS�PROGRAM� IS�OF�LIMITED�
USE�TO�MANY�PEOPLE�� #UT�IF�YOUiVE�
LARGE�QUANTITIES�OF�DATA�WHICH�NEEDS�
TO�BE�PRESENTED� IN�TABULAR�FORM
� IT�
COULD� SAVE�HOURS�OF�FIDDLING�ABOUT�

1ROGRAM�RATING���������������������� � ���

,�,!.���'�
'ISH�DISK����
*F�YOU�VE�EVER�WONDERED�HOW�THE�HELL�
TO�PRINT�OUT�DOCUMENTS�USING�BOTH
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*CALC �IS�A�POWERFUL�CALCULATOR�WHICH�SUPPORTS�A�$�LIKE�LANGUAGE�FOR�
PERFORMING�COMPLEX�CALCULATIONS�� �INCLUDING�hIMAGINARYi�NUMBERS

#UT�THIS� IS�STILL� A�GREAT�PROGRAM��
*T�HAS�AN�ATTRACTIVE� USER� INTERFACE
�
AND�CAN�BE�HIGHLY�RECOMMENDED�
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'OR�ALL� ITS�	MINOR
� FAULTS
�.EGA&D�IS�STILL�ONE�OF�THE�BEST�TEXT�EDITORS�AROUND
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&DINBURGH� 1OOLE�%ORSET� 3OMFORD
5EL����� ��������� 5EL������������� +EI����� ��������
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-0/%0/�$03103"5&�4"-&4� 4ARAN�%UFFY����� ��������'AX����� �������

)08�50�03%&3
4IMPLY�TELEPHONE�THROUGH�YOUR�ORDER
�GIVING�YOUR�"CCESS
�7ISA�OR�"MERICAN�
&XPRESS�CARD�NUMBER�	".&9�HAS�A ����SURCHARGE

� OR�SEND�A �CHEQUE�OR�

POSTAL�ORDER�TO�OUR�5OTTENHAM�$OURT�3D��#RANCH�
."*-�03%&3�1HONE��������������� .INIMUM�$OURIER�4ERVICE�_������

$ORPORATE�4ALES��"CCOUNT�$USTOMERS�.IN��ORDER�VALUE���_��
�/EW�"CCOUNTS�
MLN��_�����"LLOW����WORKING�DAYS�FOR�CHEQUE�CLEARANCE�� #ANKERS�DRAFTS�CLEAR�

SAME�DAY��"LL�PRICES�ARE�CORRECT�A T�TIME�OF�GOING�TO�PRESS��%UE�TO�THE�
$HRISMAS�RUSH�ON�MAGAZINE�RELEASE�DATES�THIS�ACTUAL�ADVERT�IS�VALID�FROM�
+ANUARY� ��TH� �����UNTIL�'EBRUARY� ������)OWEVER�MANY�PRICES�HAVE�NOT�

CHANGED�SINCE�LAST�MONTH�SO�PLEASE�CONTACT�YOUR�LOCAL�BRANCH�FOR�DETAILS�

����������������������
�
*F
�WHILST�BUYING�GOODS�FROM�US
�YOU�CAN�SHOW�US�A �BETTER�PRICE�FOR�THE�SAME�

GOODS�IN�STOCK�WITH�ONE�OF�OUR�6,�COMPETITORS�THEN�WE�WILL�MATCH�IT�
&VEN�*F�OUR�PRICES�HAVE�INCREASED�WE�WILL�HONOUR�THE�PRICE�*N�THIS�

ADVERTISEMENT�ON�ITEMS�IN�STOCK�AS�LONG�AS�YOU�BRING�THIS�ADVERT�WITH�YOU�
5HIS�P LEDGE�APPLIES�ONLY�TO�CUSTOMERS�RELYING�ON�THIS�ADVERTISEMENT�BEFORE�
THE���TH�DAY�OF�THE�MONTH�OF�PUBLICATION� �� *T�DOES�NOT�APPLY�TO�COMPETITORS�

PRICES�OFFERED�*N�CLOSING�DOWN�OR�STOCK�C LEARANCE�SALES�
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CONTINUED�FROM�PAGE����

SIDES�OF�THE� PAPER
�1APERBACK��IS�THE�
PROGRAM�FOR�YOU��6NTIL� NOW
� THE�ONLY�
WAY�WAS�TO�HAND�FEED�EACH�SHEET�OF

PAPER�INTO�YOUR�PRINTER
� TURNING� IT�OVER�
AFTER�THE�FIRST�PAGE�SO�THAT�THE�
SECOND�WAS�PRINTED�ON�THE� REVERSE�
AND�SO�ON�� #OB�3YE�OBVIOUSLY�GOT�FED�
UP�WITH�THIS��1APERBACK��IS�THE� RESULT�
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#� - ' �. � ���

/#$.� .*!/2�- ��

42�- 

� � I S � F R E E � � * F � Y O U � H A V E � P A I D �
[ B E E N � R I P P E D � O F F � � * � H A V E � W R I T T E N �
[ P A I D � F O R � � S U P P O R T � F R O N � W H E R E � Y O U �
L L S O � B E I N G � R I P P E D � O F F �

R E Q T O O L S � * �
R E Q T O O L S � � * � I B R A R Y � �
A T B L �� I F F �
F I N D I T � � I F F �
F O N T V I E W � I F F �
G A D T O O L S � I F F �
I C A L C � � I F F �
N E G A D � I F F �
N E G A E D � I F F

E X E C U �
E X E C U �
E X E C U �
$!!
$�
$!!
$�
$!!
$�*''���
$�!!
:�
$!!
$�
$!!
$

A B L E � F I L E �
A B L E � F I L E �
A B L E � F I L E �
#.� 	 � � � X � � � 
�
#.� 	 � � � X � � � 
 �
AN � 	 � � � X � � � 
�
#.� �� � � X � � � 
 �
#.� 	 � � � X � � � 
 �
#.� 	 � � � X � � � 
 �
#.� 	 � � � X � � � 


B P �* �
B P �*�
B P �*�
BP � *�
B P �*�
B P �* �
B P �*

5HIS� IS�$'9�IN�ACTION��5HE�FOREMOST�WINDOW�IS�THE�3EQUESTER�WHICH�HAS�BEEN�
PRODUCED�BY�THE� h� R i�OPTION�WHEN�CALLING�THE�PROGRAM�� #EHIND� IS�A�4HELL�
WINDOW
�WHERE�THE�ACTUAL�DATA� IS�OUTPUT��"S�YOU�CAN�SEE�FROM�THIS�EXAMPLE
�
THE� LEVEL�OF�DETAIL� PRODUCED�WHEN�DESCRIBING�*''S� IS�EXCELLENT

N�*� F%"RH� ".p�� �$LOSE�0,� TO� &XIT�� \FE
)6 6 "N�IGA� 4HOPPER

J� \4TREET O N � 6 @@@@@@@@��-� 0 - @@@@@+�

���<% p� 
� m� �� �� �� 
� 7�p� �� �

\�TOWN
��J\$OUNTY� � +
\�$OUNTRY

m� \TELEPHONE� /UMBER
*� ��4&"3$)� F�&%*5� \/&8� *���1FI(&� *1)(&��� *�0,
�� 1AGE�� � * *�03*(*/� <%&-&5&� ��)--� ��03%&3
&POCH�IS�A�COMPACT� LITTLE �ADDRESS�BOOK�AND�CALENDAR�PROGRAM��6NFORTUNATELY
�
I T iS�NOT� REALLY�EASY�ENOUGH�TO�USE�TO�BE�HIGHLY�RECOMMENDED

5HE�PROGRAM� IS� LAUNCHED� FROM�
THE�4HELL
� AND�TAKES�A�MAXIMUM�OF�
FOUR�PARAMETERS��5HE�EASIEST�WAY�TO�
USE� IT� IS�JUST�TO�TELL� IT�HOW�MANY� LINES�
PER�PAGE�YOUR�PRINTER�WILL� TAKE
�WHAT�
THE�NAME�OF�THE� INPUT�FILE� IS�AND�
WHATEVER�YOU�WANT�TO�CALL�THE�
PROCESSED� RESULT�

*T�THEN�CREATES�TWO� NEW�FILES
� ONE�
OF�WHICH�CONTAINS�THE�ODD�PAGES
� THE�
OTHER�THE�EVENS�� 4O�YOU� PRINT�OUT�THE�
ODDS
� TAKE�THE�PAPER
� TURN� IT�OVER�AND�
PRINT�OUT�THE�EVENS�� 4IMPLE�� *F�YOU�
WANT�TO�KNOW�HOW�MUCH� PAPER�YOUiLL�
BE�USING
� THE� h�4 i� FLAG�JUST�GIVES�A�
SUMMARY�OF�PAPER�USAGE�WITHOUT�
ACTUALLY�CREATING�THE�FILES�

*F�YOUR�DOCUMENT�ALREADY�HAS�
FORM�FEED�CHARACTERS� IN�PLACE�	MANY�
DOCUMENTATION�FILES�
ARE�ALREADY�
FORMATTED
� AND�
ALTERING�THIS�MEANS�
THAT�INDEXES�AREN�T�
ACCURATE

� THATiS�NO�
PROBLEM�� �1APERBACK��
WILL� USE�THEM
� RATHER�
THAN� SPLITTING�UP�THE�
PAGES� ITSELF�

"ND�THAT
� REALLY
� ��� � ���� ������������
IS�THAT�� /O�FUSS
� NO�
MESS
�JUST�OUTPUT�WHICH� IS�FRIENDLIER�
TO�THE�ENVIRONMENT�AND�EASIER�ON�
YOUR�WALLET�

1ROGRAM� RATING���������������������� � ���

"%7
'ISH�DISK����
"ND�STRAIGHT�AFTER�1APERBACK��COMES�
$'9
� ANOTHER�PROGRAM�FROM�#OB�3YE��
5HIS� IS�ANOTHER�FREEWARE�PROGRAM
�
AND� IS�A�GREAT�� �AND�POWERFUL�� �FILE

��@E:���/�3?6�
'3A7C435<��:3G7�
8@F?6�E:7;C�H3J�@?�
E@�>J�:3C6�6C;G7�

TYPE�FINDER�� )AVE�YOU�EVER�
DOWNLOADED� A�FILE�FROM�A�BULLETIN�
BOARD�AND�NOT�KNOWN�HOW�IT�WAS�
COMPRESSED �0R�WANTED�TO� KNOW�
WHERE�ALL�YOUR� �*''�FILES�ARE�ON�YOUR�
HARD� DISK � $'9�WILL�DO�ALL�OF�THIS�FOR�
YOU�AND�MORE�

"LTHOUGH�THE�PROGRAM�MUST�BE�
LAUNCHED�FROM�THE�4HELL
� THERE� IS�AN�
OPTION� 	�R
�WHICH� LETS�YOU� USE�A�
STANDARD�8ORKBENCH� 3EQUESTER�TO�
FIND�THE�DIRECTORIES�THAT�YOU�WISH�TO�
EXAMINE�� #ASICALLY
�YOU� SELECT�A�FILE
�
DIRECTORY�OR�DISK�AND�SET�THE�PROGRAM�
RUNNING�� *T�WILL� REPORT�BACK�ON�THE�
FILETYPE�OF�EACH�FILE
� ALONG�WITH�FILE�
SIZE
� FLAGS
� AND�EVEN�SOME�ADDITIONAL�
INFORMATION�� �FOR�EXAMPLE
� *''S�HAVE�
THEIR�DIMENSIONS�AND�NUMBER�OF

BITPLANES� LISTED�
$'9�CAN�WORK�

ON�JUST�ONE�
DIRECTORY�OR�WILL�
RECURSIVELY�
EXAMINE� UP�TO����
SUB�DIRECTORIES��
:OU�CAN�ASK�IT�TO�
LIST�SPECIFIC�FILE�
TYPES�� �ALL� *''S
�
SAY�� �OR�TO�
DESCRIBE�ALL�FILES�

*T�KNOWS�A�WIDE� RANGE�OF�FILE�TYPES��
ON�MY�HARD� DRIVE�THERE�WERE�VERY�FEW�
THAT�IT�REPORTED� AS� hUNKNOWN�TYPEi 
�
OTHER�THAN� PROGRAM�SPECIFIC�ONES�

#OB�3YE� IS�CLEARLY�A�PROGRAMMER�
WHO�DOESNiT�WASTE�HIS�TIME�
PRODUCING�ESOTERIC�UTILITIES�THAT�
MAYBE�HALF�A�DOZEN�PEOPLE� IN�THE�
WORLD�WILL�WANT�� #OTH�$'9�AND�
1APERBACK��HAVE�ALREADY�FOUND�THEIR�
WAY�STRAIGHT�ON�TO�MY�HARD�DRIVE
� AND�
BOTH� HAVE�BEEN�EXTENSIVELY�USED�

%&-69&� 1"*/5�56503

(ATOR�S�(RAPHIC�(ALLERY�SHOWS�YOU�
STEP�BY�STEP�HOW�TO�USE�%1AINT�TO�
CREATE�PICTURES� LIKE�THIS���

5HE�PROGRAM� IS�SUPPLIED�ON�A�
SELF�BOOTING�DISK
� AND� PAGING�THROUGH�
THE� INSTRUCTIONS� IS�A�SIMPLE�MATTER�OF�
HITTING�THE�RIGHT�AND� LEFT�MOUSE�
BUTTONS��"LTERNATIVELY
�YOU� CAN�USE�
THE�NUMERIC� KEYPAD�TO�MOVE�TO�A�
SPECIFIC�PAGE�� �THERE�ARE���� IN�ALL�

5HE� ILLUSTRATIONS�COVER�SUCH�
THINGS� AS� LOGOS
� hELECTRONICi�LOOKING

4OFTWARE�&XPRESSIONS�
DISK�6���

&VER�WONDERED�HOW�SOME�
PEOPLE�CREATE�SUPERB��
LOOKING�LOGOS�AND�SCREEN�
IMAGES
�WHILE�THE�REST�OF�
USE�ARE�STILL� STRUGGLING�
AWAY�WITH�THE�MOST�BASIC�
FUNCTIONS�OF�%ELUXE�1AINT
*** �8ELL
� THIS�DISK�COULD� PROVE�TO�BE�
THE�SOLUTION��5HE�TUTOR�PROGRAM� IS�
CALLED�(ATOR�S�(RAPHIC�(ALLERY
� AND�
HAS�BEEN�CREATED� BY�A�GUY�CALLED�
.ARTIN� #AUMANN�� &SSENTIALLY
� IT�S�A�
SERIES�OF�IMAGES�ALONG�WITH�
INSTRUCTIONS�ON� HOW�THEY�WERE�
CREATED��.ARTIN� IS�(ERMAN
� SO�SOME�
OF�HIS�&NGLISH� ISNiT�PERFECT
� BUT�THE�
INSTRUCTIONS�ARE�STILL� EASY�ENOUGH�TO�
FOLLOW�� �AND�THE�GRAPHICS�THAT�HE�
EXPLAINS�ARE�STUNNING�

���IMPRESSIVE�LOGOS�LIKE�THIS���

BOXES�AND�THE� LIKE��5HE� IMAGES�
ARE� PREDOMINANTLY�HIGH�TECH
�
WHICH�COMES�AS�NO�SURPRISE�
WHEN�YOU�TAKE�A� LOOK�AT�WHAT�
.ARTINiS� INVOLVED� IN�� �HE�SEEMS�
TO�HAVE�BEEN�A�MEMBER�OF�JUST�
ABOUT�EVERY�"MIGA�DEMO�CREW�
YOUiVE�EVER�HEARD� OF�

.Y�ONLY�REAL�COMPLAINT�WITH�
THIS�DISK�IS�THAT�SOMETIMES�
.ARTIN� SEEMS�TO�SKIP�OVER�SOME�OF�
THE�STEPS� INVOLVED� IN� A�PARTICULAR�
GRAPHIC�S�CREATION�� *iM� SURE�THAT�
THESE�STEPS�WERE�OBVIOUS�ENOUGH�TO�
HIM
� BUT�TO�THOSE�OF�US�WITH� A� LITTLE�
LESS�DRAWING�TALENT
� IT�CAN�TAKE�A

WHILE�TO�WORK�OUT�JUST�
WHATiS�GOING�ON��
/EVERTHELESS
� IF�YOU�
PERSEVERE�THEN� IT�
USUALLY�PAYS�OFF�

*iD� RECOMMEND�
THIS�DISK�TO� ANYONE�
WHO�WANTS�TO�GET�JUST�
A� LITTLE�BIT�MORE�OUT�OF�
%1AINT�� �AND�ALSO�TO�
ANYONE�WHO�JUST

���OR�ANY�STYLE�OF�HIGH�TECH�
ILLUSTRATION�THAT�TAKES�YOUR�FANCY

WANTS�TO� SEE�THE�VERY�BEST� IN�"MIGA��
CREATED�DEMO�STYLE�ARTISTRY�

7ALUE�FOR�MONEY��������� ������������ ���
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BOOTING�D ISK
� WHICH� REQUIRES� �.B� O F�
3".� TO � RUN�� #OOTING�UP� PRODUCES� A�
S IM P LE �MENU� � �PERM� CHECK
� THE�
PREDICTION� PROGRAM� OR� INSTRUCTIONS�

5HE� PERM� CHECKING�PROGRAM�
ASSUMES� TH A T�YOU j RE� USING�A� PLAN�
WHICH� HAS� BEEN� PROVIDED� OR�WHICH�
YOU j RE�MADE� UP�YOURSE LF�� � I T jS�
POSSIB LE� TO �W RITE� YOUR�OWN� PERM� PLAN�
USING�A�WORD� PROCESSOR�� %ETA ILS� ARE�
INCLUDED� IN� THE � DOCUMENTATION
� AND� IT�
ALL� SEEMS� FA IRLY � S IMPLE �� 	*jM� A� HORSES�
MAN� MYSELF
� SO�THE � IN TRICAC IES� O F�THE�
POOLS� ARE� A� MYSTERY�TO � ME���


5HE� O THE R�PROGRAM� ON� THE �D ISK � IS�
A� PREDICTION� U TILITY �� � ALTHOUGH�JU S T�
HOW� ACCURATE� TH IS � IS� LIKE LY�TO � BE� IS�
OPEN� TO � DEBATE�� ONE� O F�THE � OP TIONS�
JU S T �GE TS�THE � PROGRAM� TO � PRODUCE�
RANDOM� NUMBERS�� )OWEVER
� IF �YOU�
W ANT�A� SLIGHTLY�MORE� PROBAB ILIS TIC �
APPROACH�YOU� CAN� EN TER�THE � RESULTS�
FROM � PREVIOUS�WEEKS
� AND� THE�
PREDICTOR�W ILL� USE� THESE � RESU LTS � TO �
PRODUCE� SUGGESTED� POOLS� NUMBERS�

*F�YOU� LIKE� THE � PROGRAM�YOU� CAN�
SEND�_ � �� � �TO �THE �AUTHOR
� 1AUL�
.ORLEY
� IN� RETURN� FO R�WHICH�YOU�WILL�
RECEIVE��?L?:;D:�'7IJ;H
� AN�
UPGRADED�VERSION� O F�THE � TWO�
PROGRAMS�W ITH� A� NUMBER�O F�EXTRA�
FEA TU RES�WHICH� ARE� D ISAB LED� IN� THE � 1%�
VERSIONS� � � INCLUD ING�PRIN TING�
FUNCTIONS
� A� PERM� CALCULA TOR
�
PREDICTION� BASED� ON� TEAM S �� RECENT�
FORM 
� AND� THE � AB ILITY �TO � SAVE�YOUR�
DE FAU LT�SE TTINGS�

*EEBI�.EEBI� IS� UN LIKE LY�TO �MAKE�
YOU� A�M ILLIONA IRE � NEXT�4ATURDAY
� BUT�
YOU� M IGHT�FIND � IT� FUN� TO � TRY�� �AND� I T jS�
A LM OS T�CERTA IN� THA T
� IF �YOU� USE� IT�TO �
CHECK�NEXT�4ATURDAY�S� POOIS�W ITHOU T�
PU TTING �ANY�MONEY�ON
� YOU �LL� FIND� THA T�
IT�WOULD� HAVE� CLEANED� UP���

*�4:45&.� *� 4&5� %"5&� *� $-&"3� "--� �1 

�� /&�R�%FT5&f� .0/5)� <�.0/5) :&"3� *�:&"3

TEX T�TH A T�YOU�WANT�TO � FIND � AND� H IT�THE�
SEARCH� BUTTON
� W ITHOU T�HAVING�TO �GO�
INTO� ANY�SPECIA L� MODE�� 4OME� PEOPLE�
MAY�SEE�THE � BENE FIT� IN�TH IS �� ME
� *�
JU S T �TH IN K �TH A T� I T jS� AN� ODD�WAY�O F�
DOING�TH INGS�

5HE� CA LENDAR�SECTION� O F�THE�
PROGRAM� SHARES�THE � SAME� ODD� DATA�
ENTRY�SYSTEM � � �HAVING�TO � H IT� i&DITj�
BEFORE�YOU� TYPE� IN� ANY�NEW�
INFO RMATION�� *T� A LLOWS�YOU� TO � VIEW�A�
MONTH� A T� A� TIM E
� AND� ANY�DA TES�W ITH�
IN FO RMATION� ENTERED� FO R�THEM � HAVE� A�
NUMBER�DISPLAYED
� WHICH�GIVES�THE �
NUMBER�O F�EN TRIES�� * T jS� ADEQUATE
� BUT�
TH A T�S � ABOUT� ALL� � �WHICH� IS� A� SHAME
�
REALLY
� BECAUSE� THE � CONCEPT�O F�A�
COMBINED� ADDRESS� BOOK�AND�
CALENDAR
� PERHAPS�W ITH � A�FAC ILITY �FO R�
COMBINING�DATA� FROM � THE � TWO� SO�THA T
�
FO R� INSTANCE
� EN TERING� g -UNCH�WITH�
%AVEh� W ILL� CHECK�AND� PULL� UP� %AVEjS�
ADDRESS� DE TA ILS 
� IS� VERY�APPEALING�

5HE� TH ING �TH A T� REALLY�MAKES�ME� A�
LITTLE � CAU TIOUS� ABOUT�THE �WHOLE� TH ING�
IS�TH A T�+ACK�S TA RTS � H IS�DOC�FILE �W ITH�
THE�WORDS� g 5HIS� PROGRAMME� 	SIC
� IS� A�
5EST�VERSION
� MEANING�THA T� *� AM

5HE�CALENDAR�PART�OF��BA5:� IS� REASONABLE�� �BUT� SUFFERS�FROM� A� RATHER�ODD�
METHOD� OF�ENTERING�NEW�DATA
� WHICH� IS�SHARED� BY�THE� ADDRESS� BOOK�SECTION

STA RTED �WHEN�YOUR�"MIGA� IS� BOOTED�
UP�� �E ITHER�BY�ENTERING� ITS � NAME� IN�
YOUR�STARTUP�SEQUENCE�OR�BY�PU TTING� IT�
IN� THE �8#4TARTUP�DRAWER� IF �YOU j RE�
RUNNING�8ORKBENCH� � �� �� " FTER�THA T
�
BOTH� ADDRESS� BOOK�AND� CA LENDAR�CAN�
BE� ACTIVATED� BY�CLICK ING�ON� THE�
W INDOW�TO � MAKE� IT � ACTIVE� AND� THEN�
E ITHE R�H ITTING �"MIGA�$� OR��"
� OR�BY

/OVEM BER� � � � �

5HEY�CAN� CERTA IN LY�BOTH� BE� HIGHLY�
RECOMMENDED�

1ROGRAM� RATING ������������������������� � �� �

453*1*5
'ISH�DISK� ���
)ANS�1ETER�(UENTHER�HAS�W RITTEN� TH IS �
FILE �S TRIPP ING�PROGRAM�WHICH�WILL

K �� � �' � N H > ; L �+ & & N @ @ F  F +  ' &  

REMOVE�COMMENTS� FROM � ANY�PROGRAM�
LANGUAGE� SOURCE� CODE�� �AS� LONG�AS� A�
CON FIGURA TION� FILE �EX IS TS �OR�YOU� CREATE�
ONE�YOURSELF�� 5HE� PROGRAM jS�DE FAU LT�
IS� $
� BUT� IT� SH IPS�W ITH� CONFIGURATION�
FILE S �FO R�A� COUPLE�O F�O THER� i LANGUAGESj�
SUCH� AS� %04� AND� 4HELL� CONFIGURATION�
SCRIP TS �� *T�WOULD� A LSO� BE�EASY�TO �W RITE�
CONFIGURA TION� FILE S � FO R�PROGRAMMING�
LANGUAGES� SUCH� AS� 1ASCAL� 	TYPICALLY�
THE � CONFIG�FILE � ONLY�HAS� TWO� OR�THREE�
LINES
� WHICH� DESCRIBE�COMMENT�
DE LIM ITING �CHARACTERS
�

8HETHER� REMOVING�COMMENTS� IS�
i"�(OOD�5H INGj� OR�NO T� IS�DEBATABLE��
4URE
� IT� REDUCES� COMPILA TION� TIM E �
QU ITE � RADICALLY
� BUT�ON� THE � O THER�HAND�
AN� UNCOMMENTED� FILE � IN� SOMETH ING�
LIKE� $�M IGH T�AS�WELL� BE�W RITTEN� IN�
.ARTIAN� UN LESS� IT �S �YOUR�OWN� PROGRAM
� �AND� EVEN� THEN
� A FTE R�A� COUPLE�O F�
MONTHS�YOU jD� HAVE� NO� IDEA�WHY�YOU�
WROTE� HA LF�THE � S TU FF�YOU� DID�� 4 TILL
� FO R�
THOSE �WHO�WANT�TO � DO� TH IS � TO �THE IR�
FILES 
� -JH?FBJ�WORKS� FAS T
� AND� D IDN jT �
MAKE� ANY�ERRORS�ON� THE �FILE S � *� TES TED ��
5HE�DOCUMENTATION� CAN� BE� D IFFICU LT�TO �
FO LLOW 
� BUT�TH E RE �S � NO� REAL� PROBLEM��
THE � OP TIONS� ARE� SO� FEW �TH A T� IT �S � EASY�
TO �WORK�OU T�BY�TRIA L� AND� ERROR�

0NE�WORD� O F�WARNING�� THE �WAY�THE�
PROGRAM� COPES�W ITH� M U LTIP LE � SOURCE�
FILE S �MEANS� TH A T� IF�YOU� FO RGE T�TO�
SPECIFY�AN� OU TPU T�FILE 
� YOUR� LAST�
SOURCE�FILE �W ILL� BE� OVERWRITTEN� W ITH�
THE � PROGRAM jS� OU TPUT�� 4O� BACK�UP�
YOUR�F ILE S � BEFORE�YOU� START�

1ROGRAM � RA TIN G ���������� ������������������ � � �

&10$)
/#4�%ISK�6���
�FE9>� IS� A� COMBINED� ADDRESS� BOOK�
AND� CA LENDAR�W RITTEN� BY�+ACK�
1RITCHARD�� *T� APPEARS� AS� A�TINY �W INDOW�
WHEN� F IRS T� RUN
� AND� IS� DESIGNED�TO � BE

/OW�THIS� IS�MORE� LIKE� IT���G66�3E7� ! �IS� A� POWERFUL
� EASY�TO�USE�DATABASE�WITH�
AN� ATTRACTIVE� USER� INTERFACE�� "ND� PRESUMABLY�THIS� IS�JUST�THE� FIRST�VERSION���
SE LEC TING �THE � NAME� FROM � THE � PULL�
DOWN� MENU�

5HE� ADDRESS�
BOOK� IS� FA IRLY �
STANDARD
� AND�WILL�
A LLOW �YOU� TO� HAVE� UP�
TO � �� � � RECORDS
� EACH�
CONTA IN ING�A�
MAXIMUM� O F�SEVEN�
LINES�O F�TEXT�� 0DDLY
�
THE RE � IS� NO�FIE LD � FO R�A�
POSTCODE�� �WHICH� IS�
SOM ETH ING�O F�A�
SURPRISE� FO R�A
PROGRAM�WHICH� WAS�W RITTEN� IN� THE � 6,�

*T jS� ALSO� NOT� PARTICU LARLY�EASY�TO �
USE�� 5O� EN TER�A� NEW� RECORD
� YOU� MUST�
REMEMBER�TO � H IT�THE � i&DITj� BU TTON� FIRS T
� �OTHERW ISE�TE X T�W ILL� APPEAR� IN� THE �
FIE LDS � BUT�W ILL� NO T�BE� REMEMBERED��
5HIS� IS� LESS� THAN� IN TU ITIVE �� � *� TRIED� TO �
USE� THE � PROGRAM�W ITHOU T� USING�THE�
DOC�FILE � 	AS�MANY�PEOPLE�WOULD
� AND�
EN TERED� DATA�FO R�A�GOOD� FIVE� M INUTES�
BEFORE� *� REALISED� TH A T�SOM ETH ING �WAS�
WRONG�� 5HE� REASON� FOR�TH IS � SOMEWHAT�
CONVOLUTED� METHOD� O F�TE X T�ENTRY�
SEEMS�TO � BE� TH A T� IT� MAKES� SEARCHING�
FO R�A� RECORD� EASIE R�� �JU S T �TYPE� IN� THE

�B78A�2=<D=:CB43�
;4B7=3����;094A�
A40@278<6�5=@�0�
@42=@3�40A84@�

PUTTING� IT� INTO� THE � PUBLIC� DOMAIN� A T�
TH IS � STAGE�TO � SEE�WHAT� SO RT�O F

RESPONSE� *� GE T�TO �
I T � h� 'INE
� BUT�
PERSONALLY�THE RE �S �
NO�WAY� *jM� GOING�
TO �TRU S T�MY�
ADDRESS� BOOK�DATA�
TO � A� PROGRAM�
WHICH� ISN jT �THE�
FIN ISHED �TH ING
� AND�
WHICH� MAY�CRASH

������������������������ � W ITHOU T�WARNING�� *F
YOU� DISAGREE
�

YOU j RE� A� BRAVER�MAN� OR�WOMAN�THAN�
ME
� (UNGA� %IN�

1ROGRAM� RATING ����������������������� �� � � �

100-4�500-4
/#4�%ISK�6���
*EEBI�.EEBI� IS� A� POOLS� PREDICTOR�AND�
PERM� CHECKER�� * T jS�MOUSE�DRIVEN
�
WHICH� MEANS�TH A T� IT�SHOULD� BE�EASIE R�
TO � USE�� �AND� FA S TE R�� �THAN� THOSE�
PROGRAMS�WHICH� FORCE�YOU� TO �TYPE� IN�
TEAM � NAMES�EVERY�WEEK�TO �MAKE�
YOUR�PREDICTIONS�

5HE� PROGRAMS� COME� ON� AN� AUTO�

1ROGRAM� RATING ��������������������������� �� �

#6%%#"4&�*
%EJA�7U�DISK�- �� �
�K::�7I;� #� IS� A� DATABASE�W RITTEN � IN�
�')-�BY�+OHN� #RAIN
� AND� IS�DISK��
BASED� � � SO�EVEN� IF�YOUjVE� ONLY�GO T�A�
���, �"MIGA�YOU� SHOULD� BE� ABLE�TO �
STORE� A�DECENT�NUMBER�O F�RECORDS��
5HIS� PROGRAM� REALLY�WAS� A� P LEASANT�
SURPRISE �� TOO � OFTEN��')-�DA TABASES�
ARE� SIMPLE 
� PRIM ITIVELY�WRITTEN� AFFA IRS�
W ITH� NO� REAL� POWER
� BU T��K::�7I;�
G IVES�THE � IMPRESSION� O F�BEING�A�WELL��
W RITTEN
� WELL� THOUGHT�OUT� PACKAGE�

5HE� USER� IN TERFACE� IS� AN�
ATTRACTIVE �GREYSCALE��%�TYPE� AFFAIR
�
AND� EVERY�BU TTON� C LICKS� DOWN�W ITH� A�
TINY � RED� �LIG H T�� TO � SHOW�WHAT�YOUjVE�
SE LECTED�� 5HE� PROGRAM� COMES�W ITH� A�
SAMPLE�DA TABASE� TO � ILLUS TRA TE � HOW�TO �
USE� THE �FEA TU RES�� �WHICH� ARE� ALL�
TO TA LLY � IN TU ITIVE � ANYWAY�

5HERE� ARE� SOME� LIM ITA TIONS�
IMPOSED
� THE �M OST� RESTRIC TING �O F�
WHICH� IS�THE � CHOICE� O F�D ISK �DRIVE�TO �
USE�FO R� S TORING�DATA�� �ONLY�%)0�� AND�
%'0�� ARE� SUPPORTED� SO� IF
� LIKE� ME
�
YOU� USE� %)��� FO R�YOUR�FILE S �YOU �LL�
HAVE� TO � KEEP�MOVING�THE �DA TABASE� TO

) ) �".*("�4)011&3�` �*446&����` �'&#36"3:� ����



6'$1$�3.�&$3�(3
5HERE�ARE�TWO�MAIN�WAYS�TO�GET�HOLD�OF�"MIGA�1%�AND�SHAREWARE�� FROM�A�BULLETIN�
BOARD�OR�FROM�A�1%� LIBRARY�

5HE�ADVANTAGE�OF�USING�A�BULLETIN� BOARD� IS�THAT�OFTEN�THE� LATEST�SOFTWARE� IS�
UPLOADED�AS�SOON�AS� IT�S�AVAILABLE��0N�THE�DOWN�SIDE
�YOU�NEED�A�MODEM�TO�
CONNECT
� AND�YOU�LL� HAVE�TO�PAY�PHONE�CHARGES�	AND� SOMETIMES�A�CONNECTION�FEE�
TO�THE�BULLETIN� BOARD� AS�WELL
�

5HERE�ARE�A�GROWING�NUMBER�OF�BULLETIN� BOARDS�WITH�A�WIDE�RANGE�OF�"MIGA�
SOFTWARE�AVAILABLE�FOR�DOWNLOAD��$HECK�OUT����FOR�"MIGA�	�������� ����
�AND�THE�
$HEAM�"MIGA�#ULLETIN�#OARD� 	������������
��"NOTHER�GOOD�OPTION� IS�JOINING�$*9�
	THE�$OMPULINK� *NFORMATION�EXCHANGE

�WHICH�NOT�ONLY�HAS�"MIGA�SOFTWARE�BUT�ALSO�
CONTAINS�CONFERENCE�AND�FILE�AREAS�ON�A�WIDE� RANGE�OF�SUBJECTS
� FROM�POLITICS�TO�
SCUBA�DIVING
�BIKING�TO�4CIENCE�'ICTION��.ANY�OF�THE�"MIGA�4HOPPER�WRITERS�HAVE�
ACCOUNTS�ON�$*9
� SO�YOU�CAN�GET�FIRST�HAND�ADVICE�ON�YOUR�PROBLEMS
�TOO�� 'OR�MORE�
DETAILS
�CALL�$*9�ON��������������	VOICE
�OR��������������	MODEM
�

*F�YOU�DON�T�WANT�TO�USE�A�BULLETIN�BOARD
�THE�OTHER�WAY�TO�GET�1%�SOFTWARE� IS�
FROM�A�1%�HOUSE��.ANY�ADVERTISE� IN�"MIGA�4HOPPER
� AND�YOU�LL�FIND�A�
COMPREHENSIVE� LIST�OF�NAMES�AND�ADDRESSES�AT�THE�END�OF�THIS�ARTICLE�� &XPECT�TO�
PAY�BETWEEN���P�AND�ABOUT�_�����PER�DISK�� �THEREiS�OFTEN�A�DISCOUNT�IF�YOU�BUY�IN�
BULK
�TOO��"S�FOR�THE�DIFFERENCE�BETWEEN�THE�COMPANIES�WHICH�CHARGE���P�AND�
THOSE�WHICH�CHARGE�_������ �WELL
�TRY�BOTH�TYPES��5HERE�ARE�BRILLIANT
�TOTALLY�
PROFESSIONAL�1%�HOUSES�WHICH�CHARGE� LESS�THAN�A�QUID
�AND�THERE�ARE�TOTALLY�
INCOMPETENT�	DIS
ORGANISATIONS�WHICH�CHARGE�MORE�THAN�TWICE�THAT�

AND�FROM�%)0�� EVERY�TIME�YOU�WANT�
TO�USE� IT�� *�GUESS�THAT�MOST�PEOPLE�
WONiT �FIND�THIS�A�PROBLEM
� THOUGH�

$REATING�A� NEW�DATABASE� IS�EASY��
YOU�CAN�HAVE�UP�TO����FIELDS�PER�
RECORD
�ALTHOUGH�THERE�S�NO�WAY�TO�
ADD�NEW�FIELDS� LATER��4O
� IT�WOULD� BE�
PRUDENT�TO�MAKE�A�COUPLE�OF�
hDUMMYi� FIELDS� IN�
CASE�YOU�WANT�TO�
EXPAND�THE�DATA�
STORED� LATER��5HE�
LAYOUT�OF�THE�
DATABASE�ON�SCREEN�
IS�FAIRLY� LIMITED�� �
AND�EACH�FIELD�CAN�
ONLY�CONTAIN����
CHARACTERS�� �BUT�
AGAIN
� AS� LONG�AS�
YOU� PLAN�YOUR�
DATABASE�WELL
�THIS�SHOULDNiT �BE�TOO�
MUCH�OF�A� PROBLEM�

0NCE�YOU� HAVE�ADDED� SOME�DATA
�
YOU�RE� LIKELY�TO�WANT�TO�SORT�AND�FIND�
INDIVIDUAL� RECORDS�� *N�BOTH�CASES
� THE�
PROCEDURE� IS�SIMPLE�BUT�POWERFUL�
:OU�CAN�SORT�BY�TEXT�OR�NUMBER
� ON�
ANY�FIELD
� AND�THE�'IND�FUNCTION�
ALLOWS�YOU� TO�SEARCH�FOR�ANY�TEXT

WITHIN�A�FIELD
� OR�ANY�NUMBER�� 4IMPLE�
MATHEMATICAL�OPERATORS�SUCH�AS���
AND����ARE�PROVIDED�ENABLING�YOU�TO�
FIND�A� RANGE�OF�VALUES�

3EALLY
�#UDD#ASE�IS�AN�
IMPRESSIVE�PROGRAM��4OME�OF�THE�
OPERATIONS�ARE�A� LITTLE�SLOW�WHEN�
PERFORMED�ON�A�FLOPPY�BASED

DATABASE
� BUT�
PUTTING�THE�
DATABASE�ON� HARD�
DISK�SPEEDS�THINGS�
UP�CONSIDERABLY��
.UCH�THOUGHT�HAS�
CLEARLY�GONE� INTO�THE�
USER�INTERFACE�AND�
EASE�OF�USE�OF�THIS�
PROGRAM
� AND�OTHER�
DATABASE�CREATORS�
WOULD�DO�WELL� TO�

TAKE�A� LOOK�AT�IT�WHEN�THEYiRE�WRITING�
THEIR�OWN�PROGRAMS�

"LL� IN� ALL
� #UDD#ASE�*�IS�A�GOOD�
EXAMPLE�OF�WHAT�CAN�BE�DONE� IN�
".04
� AND�WELL�WORTH�CONSIDERING�IF�
YOUiRE� LOOKING�FOR�A�1%�DATABASE�� *�
CANiT �WAIT�FOR�#UDD#ASE����

1ROGRAM� RATING���������������������� � �� �

�@E:7C�63E343D7�
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A �

"MIGANUTS�6NITED $LWYD� --����/1 1%�4OFT 8EST�:ORKS
����%ALE�7ALLEY�3OAD d������������ ��#RYANT�"VE 8'��99
)OLLYBROOK 4OUTHEND�ON�4EA b ������������
4OUTHAMPTON %EJA�7U &SSEX

��)OLLINBROOK 44*��:% 4OFTWARE�&XPRESSIONS
".04�1% #EECH�)ILL b ������������ 6NIT��
��1ENMYNYDD�3OAD 8IGAN�8/���4( ���#EAULEY�3OAD
1ENLAN b������������ 1ENTIRE�1% 4OUTHVILLE
4WANSEA ��A�)AG�)ILL� -ANE #RISTOL�#4���1:
4"����&) &SSEX�$OMPUTER�4YSTEMS 5APLOW � ������������

����.IDDLE�$ROCKERFORD .AIDENHEAD
"NGLIA�1%- #ASILDON #ERKS�4-��0+) 4OFTVILLE
����3ANELAGH &SSEX � ������������ 6NIT��
�4TRATFIELD�1ARK
'ELIXSTOWE 44����+" &LETTRA�"VENUE
4UFFOLK f ������������ 3IVERDENE�1%- 8ATERLOOVILLE
*1����)6 ��A�4CHOOL� 3OAD )ANTS�1����9/
A ������������ (EORGE�5HOMPSON�4ERVICES 5ILEHURST TR������������

$UCUMBER�)ALL� 'ARM 3EADING
#LITTERCHIPS $UCUMBER�-ANE #ERKSHIRE�3(���"/ 4TART�RONICS
$LIFFE�)OUSE &SSENDON f ������������ ��"RNOLD� %RIVE
1RIMROSE�4TREET )ERTS %ROYLSDEN
,EIGHLEY "-���+# 5ELESCAN�$OMPUTER�4ERVICES .ANCHESTER�.����3&
#%����// f ������������� )ANDSWORTH�3OAD d�������������
� ������������ #LACKPOOL� ':���4#

*$16( � ����������� 7ALLY�1%
$RAZY�+OEiS 10�#09����� 10�#09���
����&FFINGHAM�4TREET -ONDON 4ECTOR��� 1ETERLEE
3OTHERHAM /���65 ����)OLLOW�8AY $O�%URHAM�43���/;
4OUTH�:ORKS � ������������� $OWLEY � �������������
4����#- 0XFORD
? ������������ /#4 � ������������ 7IRUS�'REE�1%

��$HAIN� -ANE ���'ARRINGDON�3OAD
%ELTRAX�1% /EWPORT 4EVENTEEN�#IT�4OFTWARE 4WINDON
���#ODELWYDDAN�"VE *SLE�0F�8IGHT�1�����2" 10�#09��� 8ILTSHIRE�4/���"3
0LD�$OLWYN b ������������ 8AKEFIELD d������������

�)%#��/$+,,!.�S �%//1!����S �"!�.1�.5������ Q �7



3�����!����3�����!����3�����!����3�����!����3�����!����3�����!����3�����!���
8ELCOME�TO�THE��?;93�+:ABB7D�#UYERhS�(UIDE
�YOUR� REGULAR�GUIDE�TO�WHAThS�HOT�
AND�WHAT�S�NOT� IN�THE�"MIGA�MARKET�PLACE�� *T�S�DESIGNED�AS�A�SIMPLE�TO�USE�YET�
COMPREHENSIVE�GUIDE�WHICH�WILL�HELP�YOU�TO�MAKE�THE� RIGHT�BUYING�DECISIONS�� *T�
MAY�NOT� *NCLUDE�EACH�AND�EVERY�PRODUCT�EVER�PRODUCED�FOR�THE�"MIGA� 	THAT�WOULD�
TAKE�UP�VIRTUALLY�THE�WHOLE�OF��?;93�+:ABB76��� BUT�YOU�CAN� REST�ASSURED�THAT�ALL

MAJOR�BRANDS�AND�MODELS�ARE�HERE�
5HE�#UYERhS�(UIDE�WILL� RUN�EACH�AND�EVERY�MONTH�AND�AS�NEW�PRODUCTS�ARE� RELEASED�

AND�OTHERS�DISCONTINUED
�WEhLL� BE�UPDATING�IT�ACCORDINGLY��5HIS�MONTH�WE�BRING�YOU�WHAT�
IS� POSSIBLY�THE�MOST�COMPREHENSIVE�GUIDE�TO� HARDWARE�FOR�THE�"MIGA�OWNER�� /EXT�MONTH�
WE�LL� BE� LISTING�"MIGA�SOFTWARE���

".*("4
.ODEL 1RICE� .EMORY 5OTAL�$HIP 5OTAL�'AST 1ROCESSOR 4PEED�	.)Z
� )ARD�%ISK�	.B
� 'LOPPIES $OMMENT
"��� _���� ��.B �.B �.B ����� �� /O �X���K 3EPLACEMENT�FOR�NOW�DISCONTINUED�"����1LUS
"���)% _���� ��.B �.B �.B ����� �� �� �X���K "����WITH�BUILT�IN���.B�*%&
"���� _���� ��.B �.B ��.B ����� �� /O �X���K .ORE�EXPANDABLE�THAN�"���
"����)% _����� � �.B �. B ��.B ����� �� �� �X���K &XACTLY�THE�SAME�AS�"����
�BUT�NOW�INCLUDES�HARD�DISK
"���� _    � ��.B �.B ��.B ����� ��� �� �X���K 4AME�AS�"����)%
�BUT�COMES�WITH�PROCESSOR�CARD
"���� _����� ��.B ��.B ���.B ����� � � �� � � �� ���� L�����K "VAILABLE�IN�SEVERAL�HARD�DISK�PROCESSOR�CONFIGURATIONS
(EJ;��"����AND�"�����NOW�DENOTE�����BASED�MACHINES��"�����ONLY�AVAILABLE�IN�THE�64�

)"3%�%3*7&4
.ODEL 4UPPLIER 1RICE .ACHINE $APACITY�	.B
 3".�&XPANSION 3ATING *SSUE
3OC)ARD ;YE�5ECHNOLOGY _��� "��� �� ��.B � � � � ��
*MPACT���� 4ILICA _��� "���� ������ � �.B � � � � � �
�
�
��
"��� $OMMODORE _��� "��� �� ��.B � � � �
�
�
��
%ATA'LYER��� 5RILOGIC _��� "��� �� � ��� �
�
�
��
���91 4URFACE�6, _��� "��� �� � �� �.B � � � � �
�
�
��
'AST5RAK 5HIRD�$OAST _��� "��� �� � � � � �
/OVIA���I 1OWER�$OMPUTING _��� "��� ����� � � � �
1RLMA 1OWER�$OMPUTING _��� "���� �� ���� � � �� �� �� �
5RUMPCARD 5HIRD�$OAST _��� "��� �� � � � � �
1ROTAR�)% 1ROTAR _��� "���� �� � �.B ������� @
*MPACT�**)$�� 4ILICA _��� "����f� ������ ��.B � � � � �
�
��
%ATA'LYER��2� 5RILOGIC _��� "������ �� � � � � �
�
8ORD4YNC���� 4URFACE�6, _��� "������ �� � � � � � �
��
"�2����� $OMMODORE _��� "������� �� � � � �
��
/EXUS�)$ 1OWER�$OMPUTING _��� "������ �� ��.B � � � � �
��
4YS2UEST 0MEGA�1ROJECTS _��� 4$4* �� � � ������ �
0PTICAL%RIVE 1OWER�$OMPUTING _���� 4$4* ��� � � � � �
5APE4TREAMER 0MEGA�1ROJECTS _��� 4$4* ��� � � � � � � �
/OTE��5RUMPCARD�CAN�BE�USED�ON�BOTH�"����AND�"�����

&95&3/"-�%3*7&4
.ODEL 4UPPLIER 1RICE .ACHINE 4IZE $APACITY %ISABLE�4WITCH 3ATING *SSUE
1$���# 1OWER�$OMPUTING _�� "NY � � �� j ���, :ES � � � � � �
3'���$ 4ILICA�4YSTEMS _�� "NY � � � � f ���, :ES � � � � �
�
�
�
3'���$ 4ILICA�4YSTEMS _�� "NY ��� �� h ���, :ES � � � � �
�
�
�
"���� $OMMODORE _��� "NY � � � � f ���, /O � � � �
�
�
�
;YDEC &VESHAM�.ICROS _�� "NY ��� ��� ���, :ES � � � �
$"9��� $UMANA _�� "NY � � � � f ���, :ES � � � � �
�
�
�
�"��% (OLDEN� *MAGE _�� "NY ��� �� � ���, :ES � � � � �
�
"&)% "PPLIED�&NGINEERING _��� "NY � � � � f �����.B /O � � � � � �
*NTERNAL���� 1OWER�$OMPUTING _�� "������ ��� ��� ���, /O � � � � �
%UAL%RIVE 1OWER�$OMPUTING _��� "NY � � � � f �X���, :ES � � � � �
�
�
�
'LOPTICAL�%ISK %IGITAL�.ICRONICS _��� "NY ��� �� � ���.B :ES � � � � � �
(EJ;��1$���#�COMES�WITH�BUILT�IN�DISK�COPIER��'LOPTICAL�%ISK�NOT�YET�AVAILABLE�IN�6,�

3".�&91"/4*0/4
.ODEL 4UPPLIER 1RICE .ACHINE 4IZE .AX�4IZE 1OWER�4UPPLY 'ITTING 3ATING *SSUE
���39 4URFACE�6, _��� "��� ��.B ��.B 0PTIONAL &XPANSION�#US � � � � � �
1RO3".�1LUS %ATEL _�� "���� ���K � � 5RAP%OOR � � � �
3".�.ASTER�� %ATEL _��� "��� ����.B a� ��J��� 
� �� ��� �� �
 5RAP%OOR � � �

7���� 7IRGO _��� "��� ��.B � � 5RAP%OOR � � � � � �
;YDECL�� ;YDEC _�� "��� ����.B � 5RAP%OOR � � � � �
#ASE#OARD &1% _��� "���� � �.B � � 5RAP%OOR � � � � �
"SHCOM���K "SHCOM _�� "��� ���K � 5RAP%OOR � � � � �
"SHCOML�4.B "SHCOM _��� "���� ����.B � � 5RAP%OOR � � � � �
$ORTEX� $ORTEX _��� "��� ��.B ��.B :ES &XPANSION�#US � � � � � �
(71�4ERIES� 4ILICA _��� "����d� ��.B ��.B � $ARD � � � � � �
"���� $OMMODORE _��� "������ ��.B ��.B � $ARD � � � � �
"D3".���� 1OWER�$OMPUTING _��� "����d� ��.B ��.B � $ARD ��� 
� �
$ORTEX���� $ORTEX _��� "����f� ��.B ��.B � $ARD � � � � � �

130$&4403�"$$&-&3"5034
.ODEL 4UPPLIER 1RICE .ACHINE 1ROCESSOR 4PEED .AX����BIT�3".� .ATHS�$O�PRO 3ATING *SSUE
���4PECIAL 0MEGA�1ROJECTS _��� "NY ����� ���.)Z ��.B ����� � � � � ��
� � �� �.AGNUM 0MEGA�1ROJECTS &/" "������ ����� ���.)Z ���.B ����� � � � � � ��
;EUS 1OWER�$OMPUTING _���� "������ ����� ���.)Z ���.B ����� � � � � � ��

".*("�4)011&3�` �*446&����` �'&#36"3:� ����



������� 1OWER�$OMPUTING _��� "��� ����� ���.)Z ��.B� ������ � � � � � ��
�������I 1OWER�$OMPUTING _/" "��� ����� ���.)Z ���.B m� � � � � ��
.ERCURY 1OWER�$OMPUTING _���� "���� ����� ���.)Z ���.B� ������ � � � � � ��
(�'ORCE 4ILICA _��� "���� ����� ���.)Z ���.B� ������ � � � � ��
5URBO����� #YTES�1IECES _�� "���� �������� ���.)Z �� /O ��� �
"D4PEED 4ILICA _��� "��� �������� ���.)Z /O � � � � �
�
79-��� ;$--TD _��� "���� ����� ���.)Z ��.B� :ES � � � � �
������� .ARCAM _���� "����g� ����� ���.)Z ���.B� :ES � � � � � �
"���� 4ILICA _���� "����g� ����� ���.)Z ���.B� :ES � � � � � �
�
(�'ORCE 4ILICA _���� "���� ����� ���.)Z � � � � � �
'USION'ORTY 1OWER�$OMPUTING _���� "������ ����� ���.)Z ���.B� :ES ������� �
$4"�.EGA.IDGET #YTES�1IECES _��� "��� ����� ���.)Z ��.B� :ES � � � � �
�
"������� 4OLID�4TATE _��� "���� ����� ���.)Z ��.B� :ES � � � � � �
#������� 4OLID�4TATE _��� "��� ����� ���.)Z ���.B� :ES � � � � �
�
�������� 4OLID�4TATE _���� "����g� ����� ���.)Z ���.B� :ES � � � � � p
)ARMS�1RO�� #YTES�1IECES _���� "����^� ����� ���.)Z ��.B� :ES � � � �
�
"���� $OMMODORE _���� "������ ����� ���.)Z ��.B� :ES � � � � �
$4"�3OCKET�-AUNCHER 0MEGA�1RODUCTS _��� "���� ����� ��.)Z �� ������ � � � � � ��
$#.�����$ARD $OMMODORE _/" "���� ����� ��.)Z /"� :ES � � � � � ��
"��� (71�4ILICA _��� "��� ����� ��.)Z ��.B� ������ � � � � � ��
%@E7��"LTHOUGH�SOME�������CARDS�APPEAR�TO�RUN�FASTER�THAN THEIR� �����EQUIVALENTS
� THIS�MAY�NOT�NECESSARILY�BE�THE�CASE��"LL� i����CARDS�WILL� RUN�FASTER�INTERNALLY�

4$"//&34
.ODEL 4UPPLIER 1RICE .ACHINE 5YPE $OLOUR 3ESOLUTION 3ATING *SSUE
(5����� &PSON�6, _���� "NY 'LATBED :ES ���DPI � � � � � ��
%AATA4CAN��(4 1ANDAAL _��� "NY )AND�)ELD /O ���DPI � � � ��
1OWER�4CANNER�� 1OWER�$OMPUTING _�� "NY )AND�)ELD /O ���DPI � � � � � ��
"LFA4CAN (OLDEN�*MAGE _��� "NY )AND�)ELD /O ���DPI � � � � � ��
)ANDY�4CANNER 1ANDAAL _��� "NY )AND�)ELD /O ���DPI � � � ��
4HARP�+9���� 4ILICA _��� "NY )AND�)ELD :ES ���DPI � � � � � �
(ENI4CAN %ATEL _��� "NY )AND�)ELD /O ���DPI � � � p� �7���� � � � � � 4 I
(OLDENLMAGE (OLDENLMAGE _��� "NY )AND�)ELD /O ���DPI � � � � � �
4HARP�+9���� 4ILICA _���� "NY 'LAT#ED :ES ���DPI � � � � �

1ANDAAL�4CANNER 1ANDAAL _��� "NY )AND�)ELD /0 ���DPI � � � � �
1OWER4CANNER 1OWER�$OMPUTING _�� "NY )AND�)ELD /0 ���DPI � � � ��

%*(*5*4&34
.ODEL 4UPPLIER 1RICE 3EALTIME $OLOUR 3EALTIME�$OLOUR� "NIMATION 3ATING *SSUE
%IGI5IGER�** 4"�) _��� /O :ES /O /O � � � � ��
7�-AB "$4 _��� :ES :ES :ES /O � ������ ��
%IGI7IEW�� 4ILICA _��� /O :ES /O /O � � � �

$OIOUR1IC +$- _��� :ES :ES :ES /O � � � � �
7*%*"MIGA 3OMBO _��� :ES :ES /O :ES � � � � �
7IDEON 1OWER�$OMPUTING _��� /O :ES /O /O � � �

'RAME(RABBER .ARCAM _��� :ES :ES :ES :ES � � � � � m�F� m�l� ��I
7LDEO%LGITLSER %ATEL _�� :ES :ES /O /O � � � �

406/%�4".1-&34
.ODEL 4UPPLIER 1RICE 4TEREO 7OLUME�"DJUST 3ESOLUTION 3ATING *SSUE
4TEREO.ASTER .ICRO%EAL _�� :ES :ES ��BIT � � � � ��
5ECHNO4OUND /EW�%IMENSIONS _�� :ES /O ��BIT � � � � �
"UDIO�&NGINEER )#�.ARKETING _��� :ES :ES ��BIT � � � � � �
1ERFECT�4OUND�� )#�.ARKETING _�� :ES :ES ��BIT ��� �� ��
4AMPLE4TUDIO�� %ATEL _�� :ES /O ��BIT � �

4OUND�.ASTER )#�.ARKETING _��� :ES :ES ��BIT � � � � �

.ICRO4AMPLER %ATEL _�� :ES /O ��BIT � �
4OUND5RAP�� 0MEGA�1ROJECTS _�� /O /O ��BIT � � � � �
"."4� .ICRO%EAL _��� :ES :ES ��BIT � � � �

4TEREO4AMPLER� 5RILOGIC _�� :ES :ES ��BIT � � � �

(71�%44 4ILICA _�� :ES :ES ��BIT � � � � �
"%���� )#�.ARKETING _5#" :ES :ES ���BIT � � � � � �
"%���� )#�.ARKETING _5#" :ES :ES ���BIT � � � � �

"UDITION�� )#�.ARKETING _�� :ES :ES ��BIT � � � � ��
"UDIO�4CULPTURE 4.( _�� :ES :ES ��BIT � � ��
/05&��"%�����AND�"%�����ARE�FOR�"������ONLY

(&/-0$,4
.ODEL 4UPPLIER 1RICE 'ADE %ISSOLVE 4�7)4 3(#�1ASS�THRU 3ATING *SSUE
)AMA���� )AMA�17"$ _��� :ES :ES :ES :ES � � � � ��
.ICRO(EN 1OWER�$OMPUTING _��� :ES :ES /O :ES � � � �

�� V 4 �
.INI(EN "4"1 _�� /O /O /O /O � � �
3OC(EN 4ILICA _��� :ES :ES /O /O � � � � �
3OC(EN� 4ILICA _��� :ES :ES /O :ES � � � � ��

�)%#��/$+,,!.�S �%//1!����S �"!�.1�.5� ����
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8ITH�ALL� THIS�COMPUTING�POWER�AT�
YOUR�FINGERTIPS� *hLL� BET�YOUhRE�
ITCHING�TO�EXPLORE�THE�MANY�

POSSIBILITIES�ON�OFFER��8HETHER�
YOUhRE�A�BUDDING�ARTIST
�
COMPOSER
�MUSICIAN
�

BUSINESS�PERSON
�PROGRAMMER
�OR�
ARE�COMPLETELY�NEW�TO�THE�

MACHINE
�WHAT�YOU�NEED� IS�EXPERT�
ADVICE�ON�HOW�TO�GET�STARTED��
:OU�NEED�THE��?;93��AD?3F�

�A?B>7F7��79;@@7DNE��G;67�	 �A�
GUIDE�THAT�WILL� SHOW�YOU� HOW�TO�
GET�THE�MOST�FROM�YOUR�"MIGA�

 GDB�I=:�B6@:GH�D;�I=:�LDGA9�H�7:HI�8DBEJI:G�B6<6O>C:



"���� .ARCAM _��� /O /O /O :ES � � � �
�����'.$ .ARCAM _��� :ES /O /O :ES � � �
"����4�7)4 .ARCAM _��� :ES :ES :ES :ES � � � ��
"���� .ARCAM _��� /O /O /O :ES � � � � �
(45�(OLD 5HIRD�$OAST _��� :ES :ES :ES :ES � � � � �
7IDEO$ENTRE� (� _���� :ES :ES :ES :ES � � � �
7IDEO$ENTRE4 (� _���� :ES :ES :ES :ES � � � � �
7IDEO.ASTER�7.�� 1OWER�$OMPUTING _��� :ES :ES :ES :ES � � � �
7IDEOCOMP�(���� 4ILICA _���� :ES :ES :ES :ES � � � � � �
*MAGE.ASTER /ERIKI _���� :ES :ES :ES :ES � � �
1RO(EN (ORDON�)ARWOOD _��� /O /O /O :ES � � � 


$0-063�$"3%4
.ODEL 4UPPLIER .ACHINE 1RICE 5YPE $OLOUR�1ALETTE .AX�3ESOLUTION 3ATING ISSUE
3EMBRANDT 1OWER�$OMPUTING "����g� _���� ���BIT ���BIT ����X���� � � � � ��
"7IDEO��� $HECKMATE "����g _��� ���BLT ���BIT ���X��� � � � ��
"7IDEO��� $HECKMATE "������ _��� ���BIT ���BIT ���X��� � � � � �� ��
)".�& $HECKMATE "���� _��� 1SEUDO ���BIT ���X��� � � � � � �
%$57 4ILICA "��� _��� 1SEUDO ���BIT ���X��� � � � � ��
(71�*7��� 4ILICA "����g� _���� ���BIT ���BIT ���X��� 
�
�
�
 ��
)ARLEQUIN "$4 "����g� _���� ���BIT ���BIT ���X��� � � � � � ��
0PALVISION .ICRO�1"$& _��� ���BIT ���BIT ���X��� � � � � � ��
/O TE ��"����DEVICES�CAN�BE�USED�ON�ALL�"MIGAS
506$)�5"#-&54

.ODEL 4UPPLIER 1RICE 4IZE 3ESOLUTION 3ATING *SSUE
1ODSTAT�15����� )#�.ARKETING _��� �X��� � � � � � 






(ENITIZER %ATEL _��� �X�k � � � �� ��� � �� �
$HERRY�.K� $HERRY _��� �X��k � � � � � � � �

%05�."53*9�13*/5&34
.ODEL 4UPPLIER 1RICE 1INS 4PEED	$14
 'ONTS #UFFER 3ATING *SSUE
��� $ITIZEN _��� �� ��� � �, � � � � =� -
���$ $ITIZEN _��� ���	COLOUR
 ��� � �, � � � � � �
1�� /&$ _��� �� ��� � �, � � � � �
-��D $ITIZEN _��� �� ��� � �, ��
���� �
4WIFT�� $ITIZEN _��� � ��� � �, � � � � � �
4WIFT��� $ITIZEN _��� �� ��� � �, � � � � �
-9��� &PSON _��� � ��� ��� � �, � � � �
-2��� &PSON _��� �� ��� � �, � � � � �
-2��� &PSON _��� � ��� � �, � � � �
-$��� 4TAR _��� �� �� � ��, � � � � �
-$�� 4TAR _��� �� ��� � ��, � � � � �
.-��� 0KI _��� � � ��� � �, � � � � �

.*4$&--"/&064�)"3%8"3&
.ODEL 4UPPLIER 1RICE 5YPE 3ATING *SSUE
*$%�,ICK#ACK 4ILICA�4YSTEMS _�� ,EYBOARD�SWITCHABLE�30.�SHARER 




 


3OC,EY 4ILICA�4YSTEMS _��� $HROMAKEY�FOR�3OC(EN�1LUS�GENLOCK /�" 


(OLDEN�(ATE 4ILICA�4YSTEMS _/�" ��.)Z�������1$�&MULATOR�FOR�"MIGA������ 



 6� � 5

*�0�1ORT 4W*TCH4OFT _�� &LECTRONICS�1ROJECTS�KIT 



 ��
4OUND�&NHANCER 0MEGA�1ROJECTS _�� *MPROVED�"MIGA�SOUND�CAPABILITIES 






,ICKSWITCH 0MEGA�1ROJECTS _�� ,EYBOARD�SWITCHABLE�30.�SHARER 




 


*F�YOUR�COMPANY�HAS�A�PRODUCT�WHICH�YOU�THINK�DESERVES�TO�APPEAR�IN�THE��>;93�*:@AA7C�'C@6F5E�#@53E@C	�PLEASE�WRITE�TO�US�AT�THE�USUAL�EDITORIAL�ADDRESS�WITH�FULL�DETAILS�

S �/1,,(%!.� (%/0�S�/1,,(%!.� (%/0�S �/1,,(%!.�(%/0�S
"$4 ������������ %ATEL ����������� (ORDON ����������� 0MEGA ����������� 4.( �����������
"PP� ������������ &LECTRONICS )ARWOOD 1ROJECTS 4OLID �����������
&NGINEERING ���� %IGITAL ������������ )#�.ARKETING ����������� 1ANDAAL ����������� 4TATE� -EISURE
"4"1 ���������� .ICRONICS ���� +$-�#USINESS ����������� .ARKETING 4TAR �����������
"SHCOM ����������� &1% ����������� 4YSTEMS 1OWER ����������� 4URFACE�6, ������������
#YTES ����������� &PSON�6, ���������� .ARCAM� -TD ����������� $OMPUTING 4WITCHSOFT �����������
��1IECES &VESHAM ����������� .ICRO%EAL ���������� 1ROTAR ���������� 5HIRD�$OAST ����������
$HECKMATE ������������ .ICROS /AKSHA�6, ���������� 3OMBO ����������� 5ECHNOLOGIES
%IGITAL� -TD (��7IDEO ����������� /&$ ������������ 4"���) ����������� 5RILOGIC �����������
$ITIZEN ���������� 4YSTEMS /ERIKI ������������ ������ 7IRGO �����������
$OMMODORE ����������� (ASTEINER ������������ /EW ����������� 4ILICA ������������ 854 �����������
$ORTEX ������������ (OLDEN� *MAGE������������� %IMENSIONS 4YSTEMS &LECTRONICS
$UMANA ����������� 0KI ���������� ;$-�-TD �����������

�)%#��/$+,,!.�S �%//1!����S �"!�.1�.5� ����
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/:7F:7D�4GK;@9�AH7D�F:7�B:A@7�AD�3 F�3 � >A53>�EFAD7��
:7D7�E�AGD�36H;57�A@�:AI �FA�97F�I:3F�KAG�I3@F
#6:*/(�*/�1&340/
a �8HERE� POSSIB LE 
� ALWAYS� TE S T�ANY�
SOFTWARE� AND� HARDWARE� IN� THE� SHOP�
BEFORE� TAK ING � IT� HOME
� TO � MAKE� SURE�
TH A T� IT �WORKS� PROPERLY�
a �.AKE� SURE�YOU� HAVE� ALL� THE�
NECESSARY� LEADS
� MANUALS� OR�O THER�
ACCESSORIES�YOU� NEED�
a � % ON �T� FO RGE T�TO � KEEP�YOUR� RECEIPT�

#6:*/(�#:�1)0/&
a � #E� AS�C LEAR�AS� POSSIB LE � WHEN�
STA TING �W HAT�YOU�W ANT�TO � BUY�� .AKE�
SURE�YOU� CONFIRM � ALL� THE � TECHNICA L�
DE TA ILS � O F�WHAT�YOU� ARE� BUYING�� 4OME�
TH INGS� TO � BEAR� IN� M IND� ARE�VERSION�
NUMBERS
� MEMORY� REQUIREMENTS
�
O THER� REQUIRED� HARDWARE� OR� SOFTWARE�
AND� COM PATIB ILITY �W ITH� YOUR�PARTICU LAR�
MODEL� O F�"MIGA� 	THA T� IS
� MAKE� SURE�
YOU� KNOW�WHICH� VERSION� O F�, ICKS TA RT�
YOU� HAVE
�
a �$HECK�THE � PRICE� YOU� ARE� ASKED� TO �
PAY
� AND� MAKE� SURE� TH A T� IT �S � THE�
SAME� AS� THE � PRICE� ADVERTISED�

a � $HECK�TH A T�WHAT�YOU� ARE� ORDERING�
IS� ACTUALLY� IN� S TOCK�
a � $HECK�WHEN� AND� HOW�THE � ARTIC LE�
W ILL� BE� DELIVERED
� AND� TH A T�ANY�EXTRA�
CHARGES� ARE� AS� S TA TED � ON� THE � ADVERT�
a �.AKE� A� NOTE� O F�THE �DATE� AND� TIM E�
WHEN� YOU� ORDER�THE � PRODUCT�

#6:*/(�#:�1045
"S�W ITH � BUYING�BY� PHONE
� YOU� SHOULD�
C LEARLY�S TA TE � EXACTLY�WHAT� IT� IS� YOU�
ARE� BUYING
� A T�WHAT� PRICE� 	REFER�TO � THE�
MAGAZINE
� PAGE� AND� ISSUE� NUMBER�
WHERE� IT �S � ADVERTISED
� AND�GIVE� ANY�
RE LEVANT� IN FO RMATION� ABOUT�YOUR�
SYSTEM � SET�UP�WHERE� NECESSARY�� :OU�
SHOULD� A LSO� MAKE� SURE�YOU� KEEP�
COP IES� O F�ALL� CORRESPONDENCE� BOTH� TO�
AND� FROM � THE � COMPANY�CONCERNED�

.",*/(�3&563/4
8HICHEVER�METHOD� YOU� BUY�BY
� YOU�
ARE� EN TITLED � TO � RETURN� A� PRODUCT� IF� IT�
FA ILS � TO � MEET� ANY�ONE� O F�THE � FO LLOW ING�
THREE � CRITERIA�

"�$)&$,�-*45�'03�
."*-�03%&3�#6:*/(

�� . AKE�SURE�YOU�KNOW�EXACTLY�WHAT�YOU�WANT�� %RAW�UP�A�CHECKLIST�OF�THE �
SPECIFICATIONS� YOU�ARE� LOOKING�FOR�AND�WHAT�YOU�WANT� IT�TO � BE�ABLE�TO �DO��
$HECK�WITH� THE�SUPPLIERS�TH A T�THEIR�PRODUCT�MATCHES�YOUR� LIST�

� �8 ILL� THE�PRODUCT�YOU�HAVE� IN�MIND�WORK�W ITH�YOUR�EXISTING�SET�UP
� AND�
ANYTHING�ELSE�YOU� ARE� PLANNING�TO �BUY 

� �$AN�YOU�SEE�A�DEMONSTRATION �.ANY�PRODUCTS�ARE�ON� DISPLAY�A T�COMPUTER�
SHOWS�AROUND�THE�COUNTRY�

� �"RE�THERE�ANY�HIDDEN�EXTRAS �%OES� IT�NEED� �.B�TO � RUN
� OR�A� HARD�DISK 

� �8 HAT�TECHNICAL�SUPPORT� IS�PROVIDED�BY�THE�SUPPLIER � %OES�THE�
MANUFACTURER�OFFER�AFTER�SALES� ADVICE �$HECK� BEFORE�YOU�BUY�

� �$HECK�THE�GUARANTEE�TERMS�� )OW� LONG�IS� THE�FREE�WARRANTY �8 HAT�DOES� IT�
OFFER 

� �%RAW�UP�A� LIST�OF�THESE�DETAILS� AND�MAKE�THEM �A�CONDITION�OF�YOUR�ORDER�

� �$HECK�THE� PRICE�AND�DELIVERY�DETAILS�WHEN� YOU�ORDER
� AND�MAKE�A� NOTE�OF�
THEM �

� � /OTE�DOWN�WHEN�YOU� PLACED�THE�ORDER�AND�WHO�YOU�SPOKE�TO�

� � �8HEN� IT�ARRIVES
�CHECK�EVERYTHING�CAREFULLY
� IF�ANYTHING�IS�MISSING
� DON�T�
USE�THE �PRODUCT�A T�ALL� � �CONTACT�THE�SUPPLIER�� *F� IT�DOESNhT �WORK
�M AKE�THE �
OBVIOUS� CHECKS�SUCH� AS�THE�FUSE�� *F� IT�STILL�DOESNhT �WORK�DONhT �TRY�TO �FIX� IT�� �
CONTACT�THE�SUPPLIER�

a �5HE�GOODS� M UST�BE� OF�
iM ERCHANTABLE� QUA LITY j �
a �5HE�GOODS� M UST�BE� iAS� DESCRIBED ��
a �5HE�GOODS� M UST�BE� F I T � FO R�THE�
PURPOSE� FO R�WHICH� THEY�WERE� SOLD�
*F�THEY�FA IL� TO � SA TIS FY �ANY�OR�ALL� O F�THE�
CRITE RIA 
� THEN� YOU� ARE� THEN� EN TITLED � TO�
a � 3ETURN� THEM � FO R�A� REFUND�
a � 3ECEIVE� COMPENSATION� FO R�PART�O F�
THE �VALUE�
a � (ET� A� REP LACEMENT�OR�FREE� REPAIR��
8HEN� RE TURN ING�ANYTHING
� ENSURE�TH A T�
YOU� HAVE� PROOF�O F�PURCHASE� AND� TH A T�
YOU� RETURN� THE � ITEM � AS� SOON� AS�
POSSIB LE� A FTE R� RECEIVING� IT�� 'OR�TH IS �
REASON� IT� IS� IM PORTAN T�TH A T�YOU� CHECK�
THE � HARDWARE� OR� SOFTWARE� AS� SOON� AS�
IT� IS� DE LIVERED� TO � MAKE� SURE�
EVERYTHING�YOU� ORDERED� IS� THERE� AND�
WORKS� AS� IT� IS� SUPPOSED� TO�

)08�50�1":
1AYING�BY�CRED IT�CARD� IS� THE� M OST�
SENSIB LE �WAY
� WHETHER�BUYING� IN�
PERSON
� BY� POST�OR�ON� THE � PHONE
�
BECAUSE�YOU� MAY�BE� ABLE�TO � C LA IM �
THE � MONEY�FROM � THE � C RED IT�CARD�
COMPANY�EVEN� IF �THE � FIRM � YOU� ORDERED�
FROM � HAS�GONE� BUST�OR� RE FUSES� TO�
HELP�SO RT�OU T�YOUR�PROBLEM �

0 THERW ISE
� YOU� SHOULD� PAY�BY�
CROSSED� CHEQUE� OR�POSTA L� ORDER�� �
NEVER� SEND� COINS� O R�NOTES� THROUGH�
THE � MAIL�

(&55*/(�3&1"*34
"LWAYS�CHECK�THE� COND ITIONS� O F�THE�
GUARANTEE
� AND� SERVICING� AND�
REP LACEMENT� POLICY
� SO� THA T�YOU� KNOW�
WHAT� LEVEL� O F�SUPPORT�TO � EXPECT��
"LWAYS� FILL� IN� AND� RETURN�WARRANTY�
CARDS� AS� SOON� AS� POSSIB LE 
� AND�
MAKE� SURE� TH A T�YOU� ARE� AWARE� O F�ALL�
THE � COND ITIONS�CON TA INED� IN� THE�
GUARANTEE�

#6:*/(�1%
&VEN� THOUGH� 1%� SOFTWARE� IS� RE LA TIVELY�
INEXPENSIVE
� YOU� SHOULD� S TILL� APPLY�
THE �GU IDE LINES� SE T�OU T� ABOVE
� MAKING�
SURE� TH A T�YOU� CONFIRM � ALL� ORDERS� AS�
C LEARLY�AS� POSSIB LE�

4HOPPING�AROUND� IS� S TILL�
IM PORTAN T�WHEN� BUYING�1%� BECAUSE�
D IFFE REN T�HOUSES� CHARGE� D IFFE REN T�
PRICES� FO R� THE � SAME� D ISKS�� 5HERE� IS�
NO� SE T� PRICING�STRUCTU RE � FO R�D ISKS
� BUT�
BEAR� IN� M IND� TH A T�1%� HOUSES� ARE
� IN�
THEORY
� SUPPOSED� TO � BE� NON�PROFIT�
MAKING�OPERATIONS��$%

"%7&35*4&34� */%&
�ST�$OMPUTER�$ENTRE�	-EEDS
� ��
�
���#IT�$ENTRE� � � � � � � � � � � � � � � � � ��
"NGLIA�1%� � � � � � � � � � � � � � � � � � � � ��
"RNOR�-TD� � � � � � � � � � � � � � � � � � � � � ��
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5HE�8ILD
�5HE�8EIRD�AND�5HE�8ICKED�	888
� IS�THE
TITLE� OF� $OMMODORE�S� NEW� "MIGA� ���� GAMES� PACK�
1RICED� AT� _���
� IT� COMES� COMPLETE� WITH� "MIGA� ���
COMPUTER� AND� MOUSE
� PLUS� A� RANGE� OF� HIGH� QUALITY
ENTERTAINMENT� SOFTWARE�� 'OR� PACK
CONTENTS
� PLUS� A� LIST� OF� THE� '3&&� + - � + � \ \ \
GIFTS� FROM� 4ILICA�WITH�EVERY�"MIGA
���
�SEE�THE�CHART�ON�THE�RIGHT�� INC�V A T � AMC�����

QKK������
���	� ,���
� 
����*� ��	�

'OR�THE� MORE� SERIOUS� USER
� THE� _���� &PIC� -ANGUAGE�
1ACK� IS� BASED� AROUND� THE� "���)%
� THE� "���� WITH�
��.B� HARD� DRIVE�� *T� INCLUDES� CHALLENGING� ADVENTURE�
GAMES� AND� SOFTWARE� FOR� THE� LINGUISTICALLY� MINDED��
%ETAILS� ARE� SHOWN�ON� THE� CHART�ON�
THE� RIGHT� ALONG� WITH� A� LIST� OF� THE�
'3&&� GIFTS� FROM� 4ILICA� WITH� EVERY�
"MIGA�����PURCHASED� Z���

*NC�7"5� ".$�����

WITH� ' 3 & & �

OF�THE�ART� SURFACE�MOUNT� TECHNOLOGY
� FOR�
MAXIMUM� RELIABILITY� AND� FEATURES� A� ��F� FLOPPY�
DRIVE
� MOUSE�� 57�MODULATOR� AND� SMART� CARD� SLOT� ALL� AS�
STANDARD� 5HE�INNOVATIVE�SMART�CARD�SLOT�ACCEPTS�GAMES
�30.�
OR� 3".�CARDS�	FROM� ��.B�UP�TO��.B
�AND�WILL� TAKE�ADVANTAGE�OF�MANY�
FUTURE� NEW� DEVELOPMENTS�� 5HE� VERY� LATEST� VERSION� OF� THE� OPERATING� SYSTEM
�
,ICKSTART�8ORKBENCH� V����� IS� USED� IN� THE� "MIGA�����AND� ITS� ENHANCED� CHIP� SET�
FACILITIES� INCLUDE� IMPROVED�GRAPHICS� RESOLUTION
� INCREASED�GENLOCK�SUPPORT�AND�THE�
FACILITY� FOR�UP� TO��.B�OF�CHIP�MEMORY�� 5HE�"MIGA� ���� IS� FULLY�COMPATIBLE�WITH� THE�
"����$%�30.�%RIVE�AND�*NTERFACE�WHICH�WILL�GIVE�IT�ACCESS� TO�A�FULL� RANGE�OF�$%57�
TITLES� AND� AUDIO� $%S�5HE� "MIGA� ���� IS� AVAILABLE� FROM� 4ILICA� IN� SEVERAL�
CONFIGURATIONS� INCLUDING�A�SPECIAL� �.B� 3".�UPGRADE�OPTIONAL�EXTRA���SEE�
THE�CHART�BELOW�
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8E� ARE� PLEASED� TO� OFFER� THE�
ORIGINAL� �.B� "MIGA� ���� 1LUS�
	,ICKSTART�8ORKBENCH� V����

� INc
CLUDING� A� BUILT�IN� ���KEY� NUMERIC�
KEYPAD� AND� $ARTOON� $LASSICS�
SOFTWARE� AT� A� NEW� LOW� PRICE� OF�
_����	PREVIOUS�4ILICA�1RICE�_���
��
5HE� "MIGA� ���� 1LUS� CAN� BE�
UPGRADED
� USING� ANY� OF� THE�
HUNDREDS� OF� PERIPHERALS� THAT� ARE�
NOW�AVAILABLE
� WHICH� INCLUDE� THE�
AWARD�WINNING�RANGE�OF�(71�HARD�
DRIVES�� (71�PERIPHERALS� CAN� ALSO�
PROVIDE� 1$� EMULATION
� ADDITIONAL�
3".� EXPANSION
� PROCESSOR�
ACCELERATION�AND�EXTRA� HARD�DRIVE�
STORAGE� SPACE�� 5HERE� IS� ALSO� A�
WIDE� RANGE� OF� EXPANSIONS� WHICH�
GIVE� THE� "���� 1LUS� HIGHER�
RESOLUTIONS� AND� MORE� COLOUR� AND�
GENLOCKING�CAPABILITIES�
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d� !-  � *1 -)$"#/� � '$1 -4�� 0N�ALL�HARDWARE�ORDERS�SHIPPED�IN�THE�6,�MAINLAND�
m � / �#)$��'� .0++*-/� # '+'$) �� 5EAM�OF�TECHNICAL�EXPERTS�AT�YOUR�SERVICE�
m � +-$� � (�/�#�� 8E� NORMALLY� MATCH� COMPETITORS� ON� A� j4AME� PRODUCT� �� 4AME� PRICEk� BASIS��
a�  ./��'$.# �� ��� 4 �-.�� 1ROVEN�TRACK�RECORD�IN�PROFESSIONAL�COMPUTER�SALES�
m � U��� ($''$*)� /0-)*1 -� �N AK@����JK9 >>
�� 4OLID
� RELIABLE�AND�PROFITABLE�
a � �0.$) ..��� �0��/$*)���"*1 -)( )/�� 7OLUME�DISCOUNTS�AVAILABLE��������������
a� .#*2-**(.�� %EMONSTRATION�AND�TRAINING�FACILITIES�AT�OUR�-ONDON���4IDCUP�BRANCHES�
a� /# � !0''� ./*�&� -�)" �� "LL�OF�YOUR�REQUIREMENTS�FROM�ONE�SUPPLIER�
a � !-  � ��/�'*"0 .�� 8ILL�BE�MAILED�TO�YOU�WITH�OFFERS���SOFTWARE�AND�PERIPHERAL�DETAILS�
d � +�4( )/�� .AJOR�CREDIT�CARDS
�CASH
�CHEQUE�OR�MONTHLY�TERMS�
#EFORE� YOU� DECIDE�WHEN� TO� BUY� YOUR� NEW�"MIGA� COMPUTER
� WE� SUGGEST� YOU� THINK� VERY� CAREFULLY� ABOUT�
8)&3&�YOU� BUY� IT�� $ONSIDER�WHAT�IT�WILL� BE� LIKE�A�FEW�MONTHS� AFTER�BUYING�YOUR�"MIGA
� WHEN� YOU�MAY�
REQUIRE� ADDITIONAL� PERIPHERALS� OR� SOFTWARE
� OR� HELP� AND� ADVICE� WITH� YOUR� NEW� PURCHASE�� "ND
� WILL� THE�
COMPANY�YOU�BUY�FROM� CONTACT�YOU�WITH�DETAILS�OF�NEW�PRODUCTS �"T�4ILICA�4YSTEMS
�WE�ENSURE�THAT�YOU�
WILL� HAVE�NOTHING�TO�WORRY�ABOUT��8E�HAVE�BEEN�ESTABLISHED�FOR�ALMOST����YEARS�AND
�WITH�OUR�UNRIVALLED�
EXPERIENCE�AND�EXPERTISE
�WE�CAN�NOW�CLAIM�TO�MEET�OUR�CUSTOMERSi� REQUIREMENTS�WITH�AN�UNDERSTANDING�
WHICH� IS�SECOND�TO�NONE�� #UT�DONiT�JUST�TAKE�OUR�WORD�FOR�IT��$OMPLETE�AND� RETURN�THE�COUPON�NOW�FOR�OUR�
LATEST�'3&&�LITERATURE�AND�BEGIN�TO�EXPERIENCE�THE�j4ILICA�4YSTEMS�4ERVICEk�
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LIFE���FOR�NOTHING�
,:3@=E�FA�F:7�97@7DAE;FK�A 8�F:7��;DEF��A?BGF7D��7@FD7�I 7�:3H7�FH�A�
+GBD3�FAX�?A67?E�FA�9;H7�3I3K
�"GEF�3@EI7D�F:7�CG7EF;A@E���

OWhS�YOUR�CHANCE�TO �
ENTER�THE� BURGEONING�
WORLD�OF�ELECTRONIC �
COMMUNICATIONS�WITH�

ONE�OF�THESE�EXCELLENT�MODEMS� FROM�
4UPRA�� /OT�ONLY�WILL� THEY�ENABLE�YOU�
TO �EXCHANGE�ELECTRONIC�MAIL� AND�
FILES
� BUT�ALSO�TO �SEND� AND� RECEIVE�
FAXES�WORLDWIDE�

5HE� 'IRST�$OMPUTER�$ENTRE� IN�
-EEDS� HAS� DONATED� TWO�MODELS� FOR�
US� TO �GIVE� AWAY�� 5HE� F IRS T�W INNER�WILL�
RECEIVE� A� -KFH7 7N'E:;C�0��8?I�
	WORTH�_ � � � �� � 
�� *T �S � ONE� O F�THE�
FA S TE S T�MODEMS� AVAILABLE
� W ITH� A�TOP �
SPEED� O F�� � 
� � � � B ITS � PER� SECOND��
5HEREjS� A LSO� A� RUNNER�UP� PRIZE�� THE�
-KFH7 7N*BKI� 	WORTH� _ � �� �� � 

�
WHICH�W ILL� ACHIEVE� A� MAXIMUM� SPEED�
O F�� 
���BPS �� #OTH� MODELS�COME�WITH�
THE �VERY� LA TE S T�4UPRA� 30.S
� SO�YOU �LL�
BE� ABLE� TO � OBTA IN� THE� MAXIMUM� ��
PERFORMANCE� POSSIB LE�

5O� ENTER
� HAVE� A� GO� AT� THE� THREE�
QUESTIONS� IN� THE � PANEL
�JO T �YOUR�
ANSWERS� ALONG�W ITH� YOUR� NAME� AND

5HE�4UPRA'AX.ODEM�7��BIS� IS
�
QUITE�SIMPLY
� ONE�OF�THE�FASTEST�
MODEMS� AROUND��"ND�WHAThS�MORE
� IT�
HANDLES�FAXES� AS�WELL

ADDRESS� ON� THE � BACK�O F�A� POSTCARD� OR�
SEA LED� ENVELOPE
� AND� SEND� IT �TO �

5HE� 'AX�O F�-IFE�
�C?=7�->EFF;H
�� � .ONMOUTH� 4 TREE T�
#ATH� #"�� �%-

5HE� C LOSING�DATE� IS� 'EBRUARY���� 4END�
ONLY�ONE� ENTRY�PER�HOUSEHOLD��$%

� ����&�"##�%�4&--4� -*,&�5)&3&�4�/0�50.03308 �
� �8):�36/�5)&� 3*4,�0'�.*44*/(�065�0/�:063�
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� �� 'ROM�WHICH�WORD� OR�PHRASE� IS�THE �
MORE�COMMON�SHORT�HAND� TERM � gFAX h�
DERIVED 

� ��8HO�WAS� IT�WHO�ALMOST�SAID�
g'AXES�DO� NOT�CEASE�TO �EXIST�
BECAUSE� THEY�ARE� IGNOREDh 

� ��8HAT� IS� THE�WORD� gMODEMh�
SHORT�FOR 

A
� 'AST�"CCESS�9EROX
B
� 'ACTS�"ND�EXTRAS
C
� 'ACSIMILE

A
� "LDOUS� )UXLEY
B
� 'RANCIS� #ACON
C
� .ARGARET�5HATCHER

A
� .ULTIPLEXED� DEMOGRAPHY
B
� .ODULATOR�DE�MODULATOR
C
� /EITHER�OF�THE�ABOVE

5 ) & � $ ) " . 1 * 0 / 4 �
5HE� TEN �W INNERS� OF� TH E � (A7FDK �!@ �% A F;A@ �COM PE TITION � ARE�� 5-� 'OLEY� OF�

-AMBETH 
� ()� .OSS � OF�0 LDHAM 
� . ICHAE L� 4 TONEFO LD � OF� # ERW ICKSH IRE 
� . �

)ARKER� OF�$ LEVE LAND 
� +'�,ENNY�O F�,EN T
� 4 TEPHEN � -YNCH� OF�%ERRY
� *� 5 IMSON� OF�

# LACKBURN 
� -ISA� %ARBY� OF�8 O RCES TE R
� . RS� 5� 'IORENTIN I� O F�%ERRY� AND� 5% �

/ICHOLSON� OF�#OLTON�� 5HE� FIVE � RUNNERS�UP� ARE�� 5REVOR�8 RIGH T� OF�. E LTON �

.OWBRAY 
� ,/� 5A ILO R� OF� &DMONTON
� 1AUL� 4 TEVENSON�O F�"BERDEENSH IRE
� 1HIL�

4TUBS�O F�#UXTON� AND�" LEX � 5AYLOR�O F�-EEDS�� 5HE� TW O �W INNERS� OF� ! N? � !@ � A �

/:;D>�� W H O hLL� BOTH� BE� RECE IV ING �A �$%�30. � DRIVE
� ARE�� (. � )OLMES� OF�

1ETERBOROUGH� AND� " LISON� #U LLOCK � OF� /O TTINGHAM �� $ONGRATS � TO � YOU� A LL�
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#(�(�2.�')(."�-� ��.�*��%���#--/�
a �'ITTING�A�HARD�DRIVE�TO�YOUR�"����OR�"������5AKING� IT�STEP��
BY�STEP
� FROM�BUYING�THE�DRIVE
� THROUGH�FITTING� IT�TO� INSTALLING�
YOUR�SOFTWARE
�WE�TELL�YOU�ABSOLUTELY����������� �YOU� NEED�TO�
KNOW�TO�UPGRADE�YOUR�MACHINE�TO�THE� NEW�POWER�GENERATION�

a �:ES
� IT jS�ANOTHER�COVER�DISK�� *Tj LL� BE� PACKED�FULL� OF�SUPERB�
HARD�DISK�UTILITIES�AND�A�COMPLETE�ASSEMBLY� LANGUAGE�
PROGRAM�� �FOR�USE� IN�CONJUNCTION�WITH�OUR�SPECIAL������
��� �
������������� �TUTORIAL�

a �%O� *T�:OURSELF�HARDWARE� REPAIRS�� �TO�SAVE� TIME�AND�MONEY�

1LUS��REGULAR�COLUMNS�ON�"MIGA�"NSWERS
�PUBLIC�DOMAIN
�
VIDEO
�"MIGA%04
�DESKTOP�PUBLISHING
�PROGRAMMING
�

EDUCATION
�MUSIC
�CHAOS
�COMMS�AND�MUCH�MORE
e e �'@�E3>7�,G7E63K���74DG3DK���M M
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