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1. Introduction

0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV�LV�D�FRQVLGHUDEO\�LPSURYHG�YHUVLRQ�RI�7,�([WHQGHG�%$6,&�DQG�RIIHUV
HQKDQFHG�FDSDELOLW\�DQG�IOH[LELOLW\��$ERXW����SRZHUIXO�FRPPDQGV�DQG�VWDWHPHQWV�KDYH�EHHQ�DGGHG�

0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV�FRQVLVWV�RI�WKUHH�PDMRU�HOHPHQWV�

1.1. Standard Extended BASIC

7KH� 6WDQGDUG� ([WHQGHG� %$6,&� LV� D� FRS\� RI� WKH� RULJLQDO� 7,� ([WHQGHG� %$6,&� �YHUVLRQ� ����� DQG� LV
PDQXIDFWXUHG� XQGHU� OLFHQVH� WR� 7H[DV� ,QVWUXPHQWV�� $Q� H[WHQVLYH� GHVFULSWLRQ� RI� WKLV� SRZHUIXO
SURJUDPPLQJ�ODQJXDJH�FDQ�EH�IRXQG�LQ�WKH�7,�([WHQGHG�%$6,&�UHIHUHQFH�PDQXDO�

1.2. Extended Statement Set

0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV�LQFOXGHV�PRUH�WKDQ����QHZ�VWDWHPHQWV��(YHQ�D�VNLOOHG�SURJUDPPHU
XVLQJ�6WDQGDUG�([WHQGHG�%$6,&�FDQQRW�DFKLHYH�WKH�HTXLYDOHQW�UHVXOWV�RI� WKHVH�QHZ�VWDWHPHQWV�� ,Q
DGGLWLRQ��WKH�QHZ�VWDWHPHQWV�DOVR�DOORZ�HIILFLHQW�VLPSOLILFDWLRQV�LQ�SURJUDP�GHYHORSPHQW�DQG�RIIHU�D
VLJQLILFDQW�LQFUHDVH�LQ�SURFHVVLQJ�VSHHG�

([DPSOHV�LQFOXGH��WKH�KDUGFRS\�SULQWHU�URXWLQH��GLUHFW�DFFHVV�WR�9'3�5$0��PRYLQJ�RI�PHPRU\�EORFNV�
DQG�VDYLQJ�DQG�ORDGLQJ�RI�PHPRU\�EORFNV�WR�DQG�IURP�H[WHUQDO�GHYLFHV��LQFOXGLQJ�D�FDVVHWWH�UHFRUGHU�

7KH�0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV�H[WHQGHG�VWDWHPHQW�VHW�LV�FRYHUHG�LQ�3DUW���RI�WKLV�PDQXDO��$Q

LQWURGXFWLRQ�WR�WKH�XVH�RI�9'3�5$0�LV�LQ�WKH�$SSHQGL[��3DUW����RI�WKLV�PDQXDO�

1.3. High Resolution Graphic statements

+LJK�UHVROXWLRQ�JUDSKLF�VWDWHPHQWV�DOORZ�\RX�WR�DGGUHVV�HYHU\�SL[HO�RQ�WKH�VFUHHQ�XVLQJ�DOO����IRUHJURXQG
DQG�EDFNJURXQG�FRORUV�����SRZHUIXO�JUDSKLF�VWDWHPHQWV�DUH�DYDLODEOH�WR�GUDZ�OLQHV��FLUFOHV��UHFWDQJOHV�
DUFV��FLUFOHV��HWF���WR�VDYH�DQG�ORDG�JUDSKLFV�RQ�GLVNHWWHV��RU�WR�PDNH�KDUG�FRSLHV�WR�D�SULQWHU��7KH�JUDSKLF
VWDWHPHQWV�DUH�ZULWWHQ�LQ�706������DVVHPEO\�ODQJXDJH�DQG�UHTXLUH�WKH�7,���.�5$0�H[SDQVLRQ�PHPRU\
�RU�HTXLYDOHQW���7KH�KLJK�UHVROXWLRQ�JUDSKLF�VWDWHPHQW�VHW�LV�LPSOHPHQWHG�XQGHU�OLFHQVH�WR�$SHVRIW�0LFUR
&RPSXWHU�6RIWZDUH��$XVWULD��7KHVH�VWDWHPHQWV�DUH�GLVFXVVHG�LQ�3DUW���RI�WKLV�PDQXDO�

0HFKDWURQLF�([WHQGHG�%$6,&� ,,�3OXV� LV� IXOO\� FRPSDWLEOH�ZLWK�7,�([WHQGHG�%$6,&� RU�0HFKDWURQLF
�6WDQGDUG��([WHQGHG�%$6,&��7KLV�PHDQV�WKDW�HYHU\�SURJUDP�ZULWWHQ�IRU�7,�([WHQGHG�%$6,&��YHUVLRQ
�����ZLOO�ZRUN�ZLWK�0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV��2ZQHUV�RI�0HFKDWURQLF��6WDQGDUG��([WHQGHG
%$6,&�FDQ�JHW�WKHLU�PRGXOHV�XSJUDGHG�E\�WKHLU�UHWDLOHUV��7KLV�XSJUDGH�FDQQRW�EH�DSSOLHG�WR�RULJLQDO�7,
([WHQGHG�%$6,&�PRGXOHV�
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1.4. Standard Mode and Gra phic Mode

0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV�KDV�WZR�VFUHHQ�RXWSXW�PRGHV��ZKLFK�DUH�FDOOHG�6WDQGDUG�0RGH��DQG
*UDSKLF�0RGH��%RWK�PRGHV�PD\�EH�XVHG�GXULQJ�SURJUDP�H[HFXWLRQ�

6WDQGDUG�0RGH�LV�WKH�GHIDXOW�DIWHU�SOXJJLQJ�LQ�WKH�PRGXOH�DQG�FKRRVLQJ�0(&+$7521,&�(;7(1'('
%$6,&�IURP�WKH�7,�VHOHFWLRQ�VFUHHQ��$OO�VWDWHPHQWV��FRPPDQGV��DQG�IXQFWLRQV�RI�7,�([WHQGHG�%$6,&�DUH

DYDLODEOH�LQ�6WDQGDUG�0RGH��WRJHWKHU�ZLWK�WKH�0HFKDWURQLF�([WHQGHG�6WDWHPHQW�6HW��7KH���.�5$0
H[SDQVLRQ�LV�QRW�UHTXLUHG��EXW�FDQ�EH�XVHG��,Q�6WDQGDUG�0RGH�WKH�KLJK�UHVROXWLRQ�JUDSKLF�VWDWHPHQWV�DUH
QRW�DYDLODEOH�

*UDSKLF�0RGH�LV�LQYRNHG�E\�

�� ,QLWLDOL]LQJ�5$0�H[SDQVLRQ�DQG�WUDQVIHUULQJ�WKH�JUDSKLF�VWDWHPHQW�VHW�ZLWK�WKH�FRPPDQG

CALL APESOFT

EHIRUH�ORDGLQJ�RU�W\SLQJ�LQ�DQ\�SURJUDP�

�� 6ZLWFKLQJ�WR�*UDSKLF�0RGH�ZLWK�WKH�VWDWHPHQW

CALL LINK("GRAFIC", mode)

*UDSKLF�0RGH�LQFOXGHV�DOO�VWDWHPHQWV�LQ�6WDQGDUG�0RGH�H[FHSW�IRU�WKRVH�WKDW�DIIHFW�VFUHHQ�RXWSXW��7KH
UHDVRQ�IRU�WKLV�LV�WKH�GLIIHUHQW�NLQG�RI�PDQLSXODWLRQ�RI�VFUHHQ�RXWSXWV�E\�WKH�7,�����$�LQ�6WDQGDUG�0RGH
DQG�LQ�*UDSKLF�0RGH��6WDWHPHQWV�WKDW�DIIHFW�VFUHHQ�RXWSXW� LQFOXGH�DOO�635,7(�VWDWHPHQWV�DQG�WKH
6281'�VWDWHPHQW��$�GHWDLOHG�OLVW�RI�DOO�VWDWHPHQWV�LQ�ERWK�RSHUDWLQJ�PRGHV�FDQ�EH�IRXQG�LQ�WKH�$SSHQGL[
�3DUW����

*UDSKLF�0RGH�FDQ�EH�TXLW�RQ�WZR�ZD\V

�� 5HVHW�WR�6WDQGDUG�0RGH�ZLWK�WKH�VWDWHPHQW�

CALL LINK("BYEBYE")

7KLV�LV�WKH�RQO\�PHWKRG�\RX�VKRXOG�XVH�WR�UHWXUQ�WR�6WDQGDUG�0RGH�

�� 3URJUDP�LQWHUUXSWLRQ�LQ�*UDSKLF�0RGH�FDXVHG�E\

BREAK, STOP, END, FCTN 4 RU�D�SURJUDP�HUURU
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$�%5($.�FDXVHV�DQ�XQGHILQHG�FRQGLWLRQ��EXW�LV�RIWHQ�XQDYRLGDEOH��&RQWLQXLQJ�D�SURJUDP�DIWHU
D�%5($.�FDQ�UHVXOW�LQ�XQSUHGLFWDEOH�VLGH�HIIHFWV��ZKLFK�\RX�PD\�ZLVK�WR�H[SORUH���'HSHQGLQJ

RQ�ZKHWKHU�WKH�SURJUDP�LV�FRQWLQXHG�LQ�*UDSKLF�0RGH�RU�LQ�6WDQGDUG�0RGH��WKH�ILUVW�H[HFXWHG
VWDWHPHQW�DIWHU�D�%5($.�PXVW�EH�

CALL LINK("GRAFIC", mode)

RU

CALL LINK("BYEBYE")

7KH�XVH�RI�*UDSKLF�0RGH�FDQ�EH�FRPSDUHG�WR�FDOOLQJ�D�VXEURXWLQH��1RWH�WKDW�\RX�PXVW�&$//�$3(62)7
LQ�LPPHGLDWH�PRGH�ILUVW��EHIRUH�ORDGLQJ�DQ\�SURJUDP�LI�\RX�LQWHQG�WR�XVH�*UDSKLF�0RGH�

***************** ****************
* STANDARD MODE * * GRAPHIC MODE *
***************** ****************

*** REM Start of program
*** REM in standard mode
           |
           |
           |
*** REM Switching to
*** REM graphic mode
***
*** CALL LINK("GRAFIC",0)
           |
            -----------------------------------------

           |
*** REM program segment in
*** REM graphic mode
           |
           |
           |
*** REM quit
*** REM graphic mode
*** REM
*** CALL LINK("BYEBYE")
           |

            -----------------------------------------
           |
*** REM segment in
*** REM standard mode
           |
           |
           |
*** REM end of program
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$�PD[LPXP�RI���RSHQHG�ILOHV�LV�DOORZHG�LQ�*UDSKLF�0RGH��7KHUHIRUH��\RX�VKRXOG�QRW�XVH�&$//�),/(6�

&$//�&/5$3(�TXLWV�*UDSKLF�0RGH�DQG�FDXVHV�D�UHVHW�WR�WKH�LQLWLDO�FRQGLWLRQ��MXVW�DIWHU�VHOHFWLRQ�RI
0(&+$7521,&�(;7(1'('�%$6,&�IURP�WKH�7,�VHOHFWLRQ�VFUHHQ��+RZHYHU��DOO�VWRUHG�SURJUDPV�DQG
GDWD�ZLOO�EH�HUDVHG�
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2. Extended Statement Set

0HFKDWURQLF� ([WHQGHG� %$6,&� ,,� 3OXV� LV� DQ� H[WHQVLRQ� RI� 7,� ([WHQGHG� %$6,&�� 0RUH� WKDQ� ��� QHZ
VWDWHPHQWV�SURYLGH�SRZHUIXO�DGGLWLRQDO�IHDWXUHV��(YHQ�D�VNLOOHG�SURJUDPPHU�XVLQJ�6WDQGDUG�([WHQGHG
%$6,&�FDQQRW�DFKLHYH�WKH�HTXLYDOHQW�UHVXOWV�RI�WKHVH�QHZ�VWDWHPHQWV��,Q�DGGLWLRQ��WKH�QHZ�VWDWHPHQWV
DOVR�DOORZ�HIILFLHQW�VLPSOLILFDWLRQV�LQ�SURJUDP�GHYHORSPHQW�DQG�RIIHU�D�VLJQLILFDQW�LQFUHDVH�LQ�SURFHVVLQJ
VSHHG�

)HDWXUHV�LQFOXGH��6FUHHQ�&RS\�WR�D�OLQH�SULQWHU��DV�ZHOO�DV�6DYH�RU�/RDG�VFUHHQ�GLVSOD\V�RU�RWKHU�VHJPHQWV
RI�PHPRU\�WR�DQG�IURP�GLVNHWWH�RU�FDVVHWWH�

$OO�([WHQGHG�6WDWHPHQWV�DUH�DYDLODEOH�LQ�6WDQGDUG�0RGH��7KH\�FDQ�DOVR�EH�XVHG�LQ�*UDSKLF�0RGH�LI�WKH\
GR�QRW�DIIHFW�VFUHHQ�RXWSXW��$�GHWDLOHG�OLVW�RI�DOO�VWDWHPHQWV�LQ�ERWK�RSHUDWLQJ�PRGHV�FDQ�EH�IRXQG�LQ�WKH

$SSHQGL[��3DUW����

7KH�IROORZLQJ�V\VWHP�FRQILJXUDWLRQ�LV�UHTXLUHG�IRU�6WDQGDUG�0RGH��

7,�����$ ��0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV

8VHIXO��EXW�QRW�HVVHQWLDO�

����.�E\WH�5$0�H[SDQVLRQ
��'LVN�V\VWHP
��3ULQWHU��ZLWK�JUDSKLF�FDSDELOLWLHV�

CAUTION

%H� FDUHIXO� ZKHQ� XVLQJ� D� ��.� PHPRU\� H[SDQVLRQ� XQLW� VXFK� DV� WKH� W\SH� PDQXIDFWXUHG� E\� %R[FDU
3HULSKHUDOV��7KHVH�GUDZ�SRZHU�IURP�WKH�FRQVROH��ZKLFK�FDQ�OHDG�WR�RYHUKHDWLQJ�
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2.1. BHCOPY

2.1.1. Format

CALL BHCOPY(" filename ";" esc-sequence ")

2.1.2. Descri ption

7KLV�VXEURXWLQH�JHQHUDWHV�D�KDUGFRS\�RI�WKH�VFUHHQ�RQ�OLQH�SULQWHUV�RSHUDWLQJ�LQ�ELW�LPDJH�PRGH��6SULWHV
DUH�QRW�RXWSXW��

ILOHQDPH�FDQ�EH�DQ\�YDOLG�QDPH�IRU�WKH�SULQWHU�GHYLFH��H�J���56����%$ �����'$ ��&5��RU��3,2�&5���7KH
H[WHQVLRQ��&5�PXVW�EH�XVHG�IRU�WKLV�VXEURXWLQH�WR�ZRUN�FRUUHFWO\��6HULDO�LQWHUIDFHV��56�����QHHG�WR�XVH
��GDWD�ELWV�DQG�WKH�DSSURSULDWH�H[WHQVLRQ���'$ ����2I�FRXUVH�WKH�SULQWHU�KDV�WR�EH�VHW�LQWHUQDOO\�WR���GDWD
ELWV��WRR�

<RX�VKRXOG�FRQVXOW�\RXU�SULQWHU�UHIHUHQFH�PDQXDO�IRU�WKH�FRUUHFW�HVF�VHTXHQFH��%+&23<�VHQGV�DW�WKH
EHJLQQLQJ�RI�HYHU\�OLQH�(6&�� &+5��������IROORZHG�E\�WKH�LQVHUWHG�VWULQJ�VHTXHQFH��XS�WR����FKDUDFWHUV��
WKDQ�WKH�FKDUDFWHUV�&+5������&+5������IRU�����IROORZLQJ�E\WHV���WKHQ�����E\WHV��FRUUHVSRQGLQJ�WR�WKH

KDUGFRS\�RI�RQH�OLQH��DQG�ILQDOO\��&5��� &+5�������0DQ\�OLQH�SULQWHUV�ZLOO�ZRUN�FRUUHFWO\�LI�HVF�VHTXHQFH
LV��/��RU��.��

2.1.3. Examples

CALL BHCOPY("RS232.DA=8.CR","L")
CALL BHCOPY("PIO.CR","K")

3URJUDP� H[DPSOHV� FDQ� EH� IRXQG� LQ� WKH� GHVFULSWLRQ� RI� %+&23<� DQG� LQ� WKH� VHFWLRQ� RI� +DUGFRS\
'HPRQVWUDWLRQ�LQ�3DUW���
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2.2. VPEEK

2.2.1. Format

CALL VPEEK( address , numeric variable list )

2.2.2. Descri ption

7KH�93((.�VXEURXWLQH�DOORZV�\RX�WR�UHDG�GLUHFWO\�WKH�FRQWHQWV�RI�PHPRU\�DGGUHVVHV�LQ�9'3�5$0��7KH

ILUVW�QXPHULF�YDULDEOH�RI�QXPHULF�YDULDEOH�OLVW�LV�DVVLJQHG�WKH�E\WH�YDOXH�RI�9'3�PHPRU\�ORFDWLRQ�DGGUHVV�
$OO�VXEVHTXHQW�QXPHULF�YDULDEOHV�RI�QXPHULF�YDULDEOH�OLVW�DUH�DVVLJQHG�WKH�E\WH�YDOXHV�DW�VXEVHTXHQW�9'3
DGGUHVVHV��$�VLQJOH�E\WH�FDQ�UDQJH�LQ�YDOXH�IURP���WKURXJK�����

1RWH���7KH�DGGUHVV�UDQJH�RI�9'3�5$0�LV���WKURXJK�������GHFLPDO��(QWHULQJ�KLJKHU�YDOXHV�FDQ�FDXVH�WKH
FRPSXWHU�WR�PDOIXQFWLRQ�

2.2.3. Examples

&KDUDFWHU�SDWWHUQV�DUH�VWRUHG�LQ�9'3�5$0�DGGUHVVHV�!��)��WKURXJK�!��))��GHFLPDO�������WKURXJK
�������(DFK�FKDUDFWHU�GHILQLWLRQ�UHTXLUHV���E\WHV��7KH���E\WH�FKDUDFWHU�SDWWHUQ�LGHQWLILHU�RI�WKH�FXUVRU
�$6&,,�FRGH�����LV�VWRUHG�VWDUWLQJ�DW�DGGUHVV�������,W�PD\�EH�UHDG�E\�

100 CALL VPEEK(1008,A,B,C,D,E,F,G,H)
110 PRINT A;B;C;D;E;F;G;H

7KH�VFUHHQ�RXWSXW�LV���GHFLPDO�QXPEHUV�

0 124 124 124 124 124 124 124

7KH�HTXLYDOHQW�KH[DGHFLPDO�YDOXHV�DUH�

00 7C 7C 7C 7C 7C 7C 7C

,I�\RX�XVH�WKHVH�YDOXHV�LQ�D�&$//�&+$5�VWDWHPHQW��ZLWK�DQ�$6&,,�FRGH�!�����\RX�ZLOO�GXSOLFDWH�WKH
VKDSH�RI�WKH�FXUVRU�

<RX�FDQ�FKDQJH�WKH�VKDSH�RI�WKH�FXUVRU�WR�D�´VPLOH\�IDFHµ�

CALL VPOKE(1008,60,126,219,255,231,189,195,126)

6WDUWLQJ�DW�DGGUHVV������LQ�9'3�5$0��7KH�HLJKW�GHFLPDO�YDOXHV�VWDUWLQJ�ZLWK����ZLOO�EH�VWRUHG�LQ��
FRQVHFXWLYH�ORFDWLRQV��7KHVH�GHFLPDO�YDOXHV�FRUUHVSRQG�WR�WKH�KH[DGHFLPDO�SDWWHUQ�LGHQWLILHUV�XVHG�LQ
&$//�&+$5�VWDWHPHQWV�

1RWH���7KH�FXUVRU�PRGLILFDWLRQ�LV�SUHVHUYHG�DIWHU�D�SURJUDP�%5($.�
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2.3. VPOKE

2.3.1. Format

CALL VPOKE(address , numeric value list )

2.3.2. Descri ption

7KH�932.(�VXESURJUDP�DOORZV�\RX�WR�ZULWH�E\WH�YDOXHV�GLUHFWO\�WR�DGGUHVVHV�LQ�9'3�5$0�

7KH�FRQWHQWV�RI�QXPHULF�YDOXH�OLVW�DUH�ZULWWHQ�FRQVHFXWLYHO\�WR�9'3�PHPRU\�VWDUWLQJ�DW�DGGUHVV�

,QGLVFULPLQDWH�XVH�RI�932.(�FDQ�UHVXOW�LQ�D�FRPSXWHU�PDOIXQFWLRQ��$�V\VWHP�FUDVK�PD\�RFFXU��ZKLFK
UHTXLUHV�\RX�WR�VZLWFK�RII�\RXU�V\VWHP�IRU�D�PRPHQW��DQG�WKHQ�RQ�WR�JHW�LW�UXQQLQJ�DJDLQ��+RZHYHU��WKLV
ZLOO�UHVXOW�LQ�WKH�ORVV�RI�DOO�SURJUDP�DQG�GDWD��LI�QR�EDFN�XS�LV�DYDLODEOH�

2.3.3. Examples

7KH�VFUHHQ�LPDJH�RI����[���� �����FKDUDFWHUV�LV�VWRUHG�LQ�9'3�PHPRU\�DGGUHVVHV�!�����WKURXJK�!��))
�GHFLPDO���WKURXJK�������7KH�FKDUDFWHUV�DUH�VWRUHG�ZLWK�DQ�RIIVHW�RI����RI�WKHLU�$6&,,�FRGHV��7KLV�PHDQV
WKH�VWRUHG�E\WH�LV�WKH�$6&,,�FRGH�RI�WKH�DSSURSULDWH�FKDUDFWHU�SOXV����

7R�SRNH�WKH�ZRUG��&20387(5��WR�WKH�VFUHHQ��HQWHU�WKH�IROORZLQJ�FRPPDQG�

CALL VPOKE(355,163,175,173,176,1Bl,180,165,178)

����LV�WKH�VFUHHQ�DGGUHVV����UHSUHVHQWV�WKH�XSSHU�OHIW������WKH�ORZHU�ULJKW�FRUQHU�RI�WKH�VFUHHQ���%HJLQQLQJ
ZLWK�WKLV�DGGUHVV�WKH�$6&,,�FRGHV�SOXV����RI�WKH�FKDUDFWHUV�LQ��&20387(5��ZLOO�EH�FRQVHFXWLYHO\�VWRUHG�
7KH�YDOXH�����LV�WKH�VXP�RI�$6&,,�FRGH�����IRU�&��SOXV�WKH�RIIVHW�RI�����6LPLODUO\�IRU�WKH�RWKHU�YDOXHV�

0RUH�LQIRUPDWLRQ�RQ�9'3�5$0�XVH�FDQ�EH�IRXQG�LQ�WKH�$SSHQGL[��3DUW����
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2.4. GPEEK

2.4.1. Format

GPEEK(address , numeric variable list )

2.4.2. Descri ption

7KH�*3((.�VXEURXWLQH�DOORZV�\RX�WR�UHDG�WKH�FRQWHQWV�RI�*520�DGGUHVVHV�LQ�WKH�FRPSXWHU��,W�LV�VLPLODU
WR�&$//�3((.��ZKLFK�RSHUDWHV�RQ�&38�DGGUHVVHV�

0RUH�GHWDLOV�DERXW�*520V�DQG�WKH�*UDSKLFV�3URJUDPPLQJ�/DQJXDJH��*3/��XVHG�LQ�WKH�7,�����$�FDQ

EH�IRXQG�LQ�WKH�ERRN�7,�����$�,QWHUQ�ZULWWHQ�E\�+HLQHU�0DUWLQ���9HUODJ�I�U�7HFKQLN�XQG�+DQGZHUN
*PE+��%DGHQ�%DGHQ��*HUPDQ\��������
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2.5. ALLSET

2.5.1. Format

CALL ALLSET

2.5.2. Descri ption

&$//�$//6(7�UHVHWV�WKH�FKDUDFWHUV�ZLWK�$6&,,�FRGHV����WKURXJK�����WR�WKHLU�LQLWLDO�GHILQLWLRQV�

&$//�$//6(7�LV�VLPLODU�WR�WKH�7,�([WHQGHG�%DVLF�VWDWHPHQW�&$//�&+$56(7��EXW�DOVR�UHVHWV�WKH
ORZHU�FDVH�FKDUDFWHUV��$6&,,����������7KLV�FDQ�EH�LQWHUHVWLQJ�WR�H[HFXWH��H�J��LQ�SURJUDPV�ZKLFK�XVH
UHGHILQHG�FKDUDFWHU�LPDJHV�
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2.6. WAIT

2.6.1. Format

CALL WAIT( duration )

2.6.2. Descri ption

&$//�:$,7�FDXVHV�D�GHOD\��GXUDWLRQ�FDQ�EH�DVVLJQHG�D�YDOXH�IURP���WR��������7KH�GHOD\�WLPH�LQ�VHFRQGV
LV�WKH�YDOXH�RI�GXUDWLRQ�GLYLGHG�E\��������LQ�PRVW�FRXQWULHV�RXWVLGH�1RUWK�$PHULFD���$�YDOXH�RI�����
UHSUHVHQWV�D�GHOD\�RI����VHFRQGV�RQ�1RUWK�$PHULFDQ�FRQVROHV�

7KH�GHOD\�LV�WHUPLQDWHG�LI�D�NH\�LV�SUHVVHG��9DOXHV�H[FHHGLQJ�WKH�DOORZHG�UDQJH�GR�QRW�SURGXFH�PHDQLQJIXO
WLPH�GHOD\V�RU�FDXVH�DQ�HUURU�PHVVDJH�
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2.7. MOVE

2.7.1. Format

CALL MOVE ( mode, start address , target address,bytes )

2.7.2. Descri ption

&$//�029(�DOORZV�\RX�WR�PRYH�WKH�FRQWHQWV�RI�PHPRU\�EORFNV�LQ�5$0��7KHUH�DUH�IRXU�GLIIHUHQW�PRGHV
DYDLODEOH�

�� �6RXUFH�9'3�5$0��GHVWLQDWLRQ�9'3�5$0
�� �6RXUFH�9'3�5$0��GHVWLQDWLRQ�&38�5$0
�� �6RXUFH�&38�5$0��GHVWLQDWLRQ�9'3�5$0
�� �6RXUFH�&38�5$0��GHVWLQDWLRQ�&38�5$0

$�PRGH�YDOXHV�OHVV�WKDQ���RU�PRUH�WKDQ���FDXVHV�DQ�HUURU�PHVVDJH�

&$//�029(�FDQ�EH�XVHG�WR�VDYH�WKH�VFUHHQ��,I�QR�DVVHPEO\�ODQJXDJH�SURJUDPV�DUH�ORDGHG��WKH�VFUHHQ
DUHD�FDQ�EH�PRYHG��FRSLHG��LQWR�/RZ�0HPRU\�H[SDQVLRQ�E\�

CALL MOVE(2,0,8192,768)

7KH�VFUHHQ�FDQ�EH�UHVWRUHG�E\�

CALL MOVE(3,8192,0,768)

,QGLVFULPLQDWH�XVH�RI�&$//�029(�PD\�FDXVH�WKH�FRPSXWHU�WR�PDOIXQFWLRQ��7KH�UHVXOW�FDQ�EH�ORVV�RI
SURJUDP� DQG� GDWD�� 3DUWV� RI� D� SURJUDP� RU� YDULDEOHV�PD\� DOVR� EH� DFFLGHQWDOO\� RYHUZULWWHQ��'HWDLOHG
NQRZOHGJH�RI�WKH�&38�DQG�9'3�PHPRU\�PDSV�LV�HVVHQWLDO�EHIRUH�XVLQJ�&$//�029(�
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2.7.3. Examples

100 REM SAVE DSK1.2073MOVDIS
110 REM ***MOVING DISPLAY***
120 CALL CLEAR
130 CALL VPOKE(1072,233,153,233,137,142,0,0,0,46,48,44,34,220,0,0,0)
140 DISPLAY AT(2,2):"Moved screen segment by"::" CALL MOVE"
145 CNT=0
150 DISPLAY AT(20,2):"That is the power of"::
    " MECHATRONIC"::" EXTENDED BASIC II+"
160 CALL MOVE(1,608,448,160)
170 FOR X=1 TO 450
180 CALL MOVE(1,164,163,445)
190 NEXT X
200 CALL WAIT(200)
210 CNT=CNT+1
220 IF CNT<4 THEN GOTO 150
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2.8. MSAVE

2.8.1. Format

CALL MSAVE (" filename ", start address , bytes )

2.8.2. Descri ption

&$//�06$9(�VDYHV�VHJPHQWV�RI�WKH�&38�5$0�FRQWHQWV�LQ�SURJUDP�IRUPDW�WR�DQ�H[WHUQDO�GHYLFH�

2QH�XVH�RI�06$9(�LV�WR�VWRUH�DVVHPEO\�SURJUDPV�RQ�D�FDVVHWWH�UHFRUGHU�

CALL MSAVE("CS1",8192,8192)

VDYHV�WKH�FRPSOHWH�DYDLODEOH�5$0�VHJPHQW�IRU�DVVHPEO\�ODQJXDJH�SURJUDPV��7KH�PD[LPXP�QXPEHU�RI

E\WHV�WKDW�FDQ�EH�VDYHG�LV�������ILOHQDPH�FDQ�EH�DQ\�YDOLG�ILOHQDPH��IRU�H[DPSOH���'6.��6&5((1��

2.8.3. Examples

100 REM SAVE DSK1.SCREEN
110 CALL CLEAR !Test also without this line
120 REM Define plus mark
130 CALL VPOKE(1072,233,153,233,137,140,0,0,0,46,47,44,34,220,0,0,0)
140 REM Write message
150 CALL HCHAR(10,1,32,160)
160 CALL VPOKE(363,173,164,163,168,161,180,178,175,174,169,163)
170 CALL VPOKE(423,165,184,165,174,164,165,164,128,
    162,161,179,169,163,128,169,169,134,135)
180 CALL WAIT(100)
190 REM Save screen image in low mem since MSAVE only saes CPU RAM
200 CALL MOVE(2,0,8192,768)
210 CALL CLEAR
220 PRINT "Screen image will be        saved on diskette..."::
    "...and reloaded now"
230 CALL MSAVE("DSK1.2083SCRN_D",8192,768)
240 REM Get it back
250 CALL MLOAD("DSK1.2083SCRN_D")
260 REM Move screen contents from low mem to VDP RAM
270 CALL MOVE(3,8192,0,768)
280 CALL WAIT(300)
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2.9. MLOAD

2.9.1. Format

CALL MLOAD(" filename ", mode)

2.9.2. Descri ption

&$//�0/2$'� ORDGV� SURJUDP� ILOHV� LQWR�&38�5$0� WKDW�ZHUH� VDYHG�ZLWK�&$//�06$9(��6R�&$//
0/2$'�LV�MXVW�WKH�RSSRVLWH�VWDWHPHQW�RI�&$//�06$9(�

ILOHQDPH�PD\�EH�DQ\�YDOLG�ILOH�QDPH�

PRGH�PD\�EH�RPLWWHG�LQ�([WHQGHG�%$6,&�

,I�WKH�QXPHULF�YDOXH�RI�PRGH�!����WKLV�ZLOO�DXWR�VWDUW�DQ�DVVHPEO\�ODQJXDJH�SURJUDP�VDYHG�LQ�SURJUDP
IRUPDW��%HIRUH�DXWR�VWDUW��WKH�9'3�5$0�ZLOO�EH�VHW�XS�XVLQJ�WKH�(GLWRU�$VVHPEOHU�VWDQGDUG�PDSSLQJ�

&$//�0/2$'�FDQ�ORDG�DQ\�ILOH�LQ�352*5$0�IRUPDW��DOVR�%$6,&�SURJUDPV���ZLWKRXW�JHQHUDWLQJ�DQ
HUURU�PHVVDJH��+RZHYHU��LW�RQO\�ZRUNV�FRUUHFWO\�ZLWK�DVVHPEO\�ILOHV�LQ�SURJUDP�IRUPDW�RU�5$0�FRQWHQWV
WKDW�ZHUH�VDYHG�ZLWK�&$//�06$9(�

&$//�06$9(�DQG�&$//�0/2$'�UHTXLUH�D�ODUJH�DUHD�RI�9'3�5$0��ZKLFK�FDQ�VRPHWLPHV�FDXVH�D
PHPRU\�RYHUIORZ�
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2.10. BYE

2.10.1. Format

CALL BYE

2.10.2. Descri ption

7KH�VWDWHPHQW�&$//�%<(�TXLWV�WKH�%$6,&�PRGH�RI�WKH�7,�����$�DQG�UHWXUQV�WR�WKH�7,�WLWOH�VFUHHQ��&$//
%<(�KDV�WKH�VDPH�IXQFWLRQ�DV�WKH�FRPPDQG�%<(��H[FHSW�WKDW�LW�FDQ�EH�XVHG�LQ�SURJUDPV�
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2.11. RESTORE

2.11.1. Format

CALL RESTORE(numeric variable )

2.11.2. Descri ption

&$//�5(6725(�WHOOV�WKH�FRPSXWHU�ZKLFK�LV�WKH�QH[W�'$7$�VWDWHPHQW�WR�EH�SURFHVVHG��QXPHULF�YDULDEOH
FRQWDLQV�WKH�OLQH�QXPEHU�WKDW�WKH�FRPSXWHU�ZLOO�SURFHVV�IRU�WKH�QH[W�'$7$�VWDWHPHQW�ZKHQ�H[HFXWLQJ
D�5($'�VWDWHPHQW�

,Q�VWDQGDUG�([WHQGHG�%$6,&�WKH�5(6725(�VWDWHPHQW�FDQ�RQO\�XVH�D�QXPHULF�YDOXH��QRW�D�YDULDEOH��
ZKLFK�LV�QRW�QHDUO\�DV�FRQYHQLHQW�LQ�SURJUDPPLQJ�

CAUTION

,I� QXPHULF� YDOXHV� LQVWHDG� RI� QXPHULF� YDULDEOHV� DUH� XVHG� IRU� OLQH� QXPEHUV� LQ� WKH�&$//�5(6725(
VWDWHPHQW��WKH\�ZLOO�QRW�EH�FRUUHFWHG�ZKHQ�XVLQJ�D�5(6(48(1&(�FRPPDQG�
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2.12. QUITOF — QUITON

2.12.1. Format

CALL QUITOF
CALL QUITON

2.12.2. Descri ption

&$//�48,72)�GLVDEOHV�WKH�QUIT�NH\��FCTN =���7KLV�KHOSV�\RX�DYRLG�DFFLGHQWDOO\�SUHVVLQJ�WKH�NH\�DQG
ORVLQJ�\RXU�SURJUDP�DQG�GDWD�

&$//�48,721�HQDEOHV�WKH�48,7�IXQFWLRQ��:KHQ�48,7�LV�DFWLYH��SUHVVLQJ�WKH�QUIT�NH\�UHWXUQV�\RX�WR
WKH�7,�PDVWHU�WLWOH�VFUHHQ�

WARNING

&$//�48,72)�LV�QRW�UHVHW�E\�WKH�RSHUDWLQJ�V\VWHP��7KH�48,7�IXQFWLRQ�ZLOO�UHPDLQ�RII�HYHQ�DIWHU
H[HFXWLQJ�%<(�RU�1(:��7KH�48,7�IXQFWLRQ�FDQ�RQO\�EH�UHVWRUHG�E\�H[HFXWLQJ�&$//�48,721�RU�E\
VZLWFKLQJ�WKH�V\VWHP�RII�DQG�WKHQ�RQ�
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2.13. SPROF — SPRON

2.13.1. Format

CALL SPROF
CALL SPRON

2.13.2. Descri ption

&$//�6352)�VWRSV�WKH�PRWLRQ�RI�DOO�VSULWHV�DW�RQFH�

&$//�63521�VWDUWV�WKH�PRWLRQ�RI�DOO�VSULWHV�DW�RQFH�

)RU� WKHVH� IXQFWLRQV� WR�ZRUN�� VSULWHV�PXVW�KDYH�EHHQ�VHW� LQ�PRWLRQ�XVLQJ�&$//�027,21�RU�&$//
635,7(�

CAUTION

&$//�6352)�LV�QRW�UHVHW�E\�WKH�RSHUDWLQJ�V\VWHP��,W�UHPDLQV�LQ�HIIHFW�HYHQ�DIWHU�H[HFXWLQJ�%<(�RU
1(:��7KH�IXQFWLRQ�FDQ�RQO\�EH�UHDFWLYDWHG�E\�H[HFXWLQJ�&$//�63521�RU�E\�VZLWFKLQJ�WKH�V\VWHP�RII
DQG�WKHQ�RQ�

2.13.3. Examples

100 REM SAVE DSK1.2133SPRITE
110 REM ***SPRITE STOP - SPRITE G0***
120 CALL CLEAR
130 DISPLAY AT(2,2):"SPRITE STOP AND GO using"::"CALL SPROF and CALL SPRON"
140 A=1
150 CALL CHAR(126,"FFFFFFFFFFFFFFFF")
160 CALL MAGNIFY(2)
170 FOR N=1 TO 4
180 CALL SPRITE(#N,126,2,124,124)
190 NEXT N
200 CALL COLOR(#1,5,#2,7,#3,7,#4,5)
210 CALL LOCATE(#2,124,140,#3,140,124,#4,140,140)
220 CALL WAIT(200)
230 CALL SPROF
240 CALL MOTION(#4,0,124,#3,0,124,#2,0,124,#1,0,124)
250 FOR N=1 TO 5
260 CALL SPRON
270 CALL WAIT(200)
280 CALL SPROF
290 CALL WAIT(200)
300 NEXT N
310 CALL DELSPRITE(ALL)
320 CALL ALLSET
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2.14. SCREENOF — SCREENON

2.14.1. Format

CALL SCREENOF
CALL SCREENON

2.14.2. Descri ption

&$//�6&5((12)�VZLWFKHV�RII�WKH�VFUHHQ�GLVSOD\��7KH�FRQWHQWV�RI�9'3�5$0�DUH�QRW�ORVW��7KH\�DUH�MXVW
QRW�GLVSOD\HG�RQ�WKH�PRQLWRU�

&$//�6&5((121�UHDFWLYDWHV�WKH�VFUHHQ�GLVSOD\�

$IWHU�D�SURJUDP�%5($.�WKH�VFUHHQ�GLVSOD\�ZLOO�EH�WXUQHG�RQ�DXWRPDWLFDOO\�
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2.15. FIND

2.15.1. Format

CALL FIND(" get-string "," string array "(), return variable )

2.15.2. Descri ption

7KH�),1'�6XEURXWLQH�ORRNV�LQ�D�RQH�GLPHQVLRQDO�VWULQJ�DUUD\�IRU�D�WHUP�DVVLJQHG�WR�JHW�VWULQJ��7KH
QXPHULF�UHWXUQ�YDULDEOH�FRQWDLQV�WKH�HOHPHQW�QXPEHU��LQ�ZKLFK�WKH�WHUP�LV�IRXQG��,I�WKH�WHUP�LV�QRW
IRXQG�UHWXUQ�YDULDEOH�LV�DVVLJQHG�WKH�YDOXH����

2.15.3. Examples

7KH�IROORZLQJ�H[DPSOH�GHPRQVWUDWHV�KRZ�IDVW�D���GLJLW�VWULQJ�ZLOO�EH�IRXQG�LQ�DQ�DUUD\�ZLWK�����HOHPHQWV�
LI�WKH�FRPSOHWH�DUUD\�KDV�WR�EH�WHVWHG�

100 REM SAVE DSK1.2153FIND
110 REM ***FINDTEST***
120 CALL CLEAR
130 PRINT "PERFORMANCE TEST OF         CALL FIND"::
140 PRINT "Loading string array of":"850 elements"
150 DIM A$(850)
160 FOR N=1 TO 850
170 A$(N)="TEST"
180 NEXT N
190 A$(850)="xxxx"
200 B$="xxxx"
210 PRINT:"Searching for "&B$&"..."
220 CALL FIND(B$,A$(),B)
230 PRINT:"Found in element";B
240 END
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3. High-resolution Gra phic Mode

3.1. Descri ption

0HFKDWURQLF�([WHQGHG�%DVLF�,,�3OXV�RIIHUV�WKH�7,�����$�RZQHU�DFFHVV�WR�KLJK�UHVROXWLRQ�JUDSKLFV��8VLQJ

*UDSKLF�0RGH��WKH�SRZHUIXO�JUDSKLF�FDSDELOLWLHV�RI�WKH�FRPSXWHU�FDQ�EH�GLVSOD\HG�

,W�LV�SRVVLEOH�WR�DGGUHVV�HDFK�SL[HO�RQ�WKH�VFUHHQ�XVLQJ����IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�����SRZHUIXO
JUDSKLF�URXWLQHV�DUH�DYDLODEOH�LQ�0HFKDWURQLF�([WHQGHG�%DVLF�,,�3OXV�

7KH�JUDSKLF�FRS\�IHDWXUH�WR�D�GRW�PDWUL[�SULQWHU�LV�LPSOHPHQWHG�E\�VRIWZDUH��WRR��*HQHUDWLRQ�RI�WKH
JUDSKLFV�LV�YHU\�IDVW��$OO�RI�WKH�URXWLQHV�DUH�ZULWWHQ�LQ����ELW�706�����DVVHPEO\�FRGH��,W�LV�FUHDWLYH�DQG

IXQ�WR�ZDWFK�*UDSKLF�0RGH�DW�ZRUN�

7R�XVH�*UDSKLF�0RGH�WKH�IROORZLQJ�KDUGZDUH�LV�UHTXLUHG�

7,�����$ ��0HFKDWURQLF�([WHQGHG�%DVLF�,,�3OXV�PRGXOH
�����.�5$0�H[SDQVLRQ

8VHIXO�EXW�QRW�HVVHQWLDO�

��)ORSS\�GLVN�V\VWHP
��3ULQWHU��ZLWK�JUDSKLF�FDSDELOLWLHV��DQG�DSSURSULDWH�LQWHUIDFH

WARNING

%H� FDUHIXO� ZKHQ� XVLQJ� D� ��.� PHPRU\� H[SDQVLRQ� XQLW� VXFK� DV� WKH� W\SH� PDQXIDFWXUHG� E\� %R[FDU
3HULSKHUDOV��7KHVH�GUDZ�SRZHU�IURP�WKH�FRQVROH��ZKLFK�FDQ�OHDG�WR�RYHUKHDWLQJ�
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3.2. Workin g in Gra phic Mode

7KH�SULQFLSOH�XQGHUO\LQJ�*UDSKLF�0RGH�VWDWHPHQWV�LV�YHU\�VLPSOH��7KH�JUDSKLF�LV�D�FXUVRU�RU�SORWWHU
JUDSKLF�

7KH�VFUHHQ�LV�WKH�GUDZLQJ�VKHHW��:KHQ�*UDSKLF�0RGH�LV�HQDEOHG��WKH�FXUVRU�RU�GUDZLQJ�SHQ�ZLOO�DSSHDU
DW� SRVLWLRQ� ��� ���� LQ� WKH� GUDZLQJ�ZLQGRZ� �OHIW� ERWWRP� FRUQHU��� UHDG\� WR� VWDUW� RSHUDWLQJ� DORQJ� WKH
KRUL]RQWDO�D[LV�DW�DQ�DQJOH�RI���GHJUHHV��6LPXOWDQHRXVO\�LW�LV�WKH���SRLQW�RI�WKH�V\VWHP�RI�XVHU�GHILQHG
FRRUGLQDWHV�

8VLQJ�VLPSOH�JUDSKLF�FRPPDQGV��WKH�FXUVRU�LV�GLUHFWHG�DFURVV�WKH�VFUHHQ��VHH�ILJ������$OO�FRRUGLQDWHV�DUH
LGHQWLFDO�WR�PDWKHPDWLFDO�RQHV�

/LQHV��FLUFOHV��VTXDUHV��HOOLSVHV�DUFV�DQG�PDQ\�RWKHU�ILJXUHV�FDQ�EH�GUDZQ�RU�HUDVHG��&RPSOH[�JHRPHWULFDO
ILJXUHV��GLDJUDPV��DQG�VR�RQ�FDQ�EH�JHQHUDWHG�RQ�WKH�VFUHHQ�DW�YHU\�KLJK�VSHHG�

$OO�WKLV�LV�DYDLODEOH�IRU�WKH�7,�����$�LQ�DOO�FRORUV�ZLWK�D�UHVROXWLRQ�RI�����[�����SL[HOV��7KH�JUDSKLFV�FDQ
DOVR�EH�VWRUHG�RQ�D�IORSS\�GLVN�IRU�ODWHU�XVH�

8VLQJ�*UDSKLF�0RGH�\RX�KDYH�D�SRZHUIXO�SURJUDPPLQJ�WRRO�IRU�GHYHORSPHQW�RI�VRSKLVWLFDWHG�SURJUDPV�
7KH�JUDSKLF�VWDWHPHQWV�DUH�VLPSOH�DQG�HDV\�WR�OHDUQ�
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CONTROLLING THE CURSOR

> CALL LINK("WINDOW",ROW,COLUMN)
> CALL LINK("SETTO",X,Y)
> CALL LINK("TURNTO",PHI)
> CALL LINK("MOVE",DIST)

Fig. 1. PRINCIPLE OF CURSOR CONTROL



Mechatronic Extended Basic II Plus

25

3.3. Loadin g the graphic instruction set

�� ,QVHUW�0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV�0RGXOH
�� 6ZLWFK�RQ�GLVN�GULYHV��LI�DYDLODEOH�
�� 6ZLWFK�RQ���.�5$0�([SDQVLRQ�RU�3HULSKHUDO�6\VWHP
�� 6ZLWFK�RQ�0RQLWRU�DQG�7,�����$
�� 6HOHFW�0(&+$7521,&�(;7(1'('�%$6,&�RQ�VHOHFWLRQ�VFUHHQ
�� (QWHU�> CALL APESOFT �LQ�LPPHGLDWH�PRGH�

7KH�HQWU\�RI�JUDSKLF�SURJUDPV�LV�QRZ�HQDEOHG�

WARNING

(QWHULQJ

> CALL APESOFT

DIWHU�ORDGLQJ�DQ\�%$6,&�SURJUDP�ZLOO�HUDVH�WKH�SURJUDP�

&$//�$3(62)7�FORVHV�DOO�RSHQHG�ILOHV��ORDGV�WKH�JUDSKLF�URXWLQHV�LQWR�5$0�H[SDQVLRQ��UHVHUYHV�UHTXLUHG
VSDFH�LQ�9'3�5$0��DQG�H[HFXWHV�D��1(:���GHOHWLQJ�WKH�%$6,&�SURJUDP�LQ�PHPRU\�

$�PD[LPXP�RI���ILOHV�FDQ�EH�RSHQHG�*UDSKLF�0RGH��$IWHU�HQWHULQJ�&$//�$3(62)7��\RX�VKRXOG�QRW
H[HFXWH�D�&$//�),/(6�

3.4. Error messa ges

(UURU�PHVVDJHV�LQ�*UDSKLF�0RGH�DUH�QRW�DOZD\V�FRUUHFW�DIWHU�H[HFXWLQJ�JUDSKLF�VWDWHPHQWV�

$OO�FRQYHQWLRQDO�HUURUV�DUH�WUDSSHG�FRUUHFWO\�E\�0HFKDWURQLF�([WHQGHG�%$6,&�,,�3OXV��6RPHWLPHV�WKH
7,�����$�FDQ�IDLO�DIWHU�DQ�LQWHUUXSW�ZLWK�FCTN CLEAR �RU�E\�FKRRVLQJ�D�VXEURXWLQH��,Q�WKHVH�FDVHV��\RX
FDQ�RQO\�UHFRYHU�E\�VZLWFKLQJ�RII�WKH�V\VWHP�IRU�D�VKRUW�SHULRG�
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3.5. Graphic statements

7KH�%$6,&�FRQWURO�RI�WKH�KLJK�UHVROXWLRQ�*UDSKLF�0RGH�FRQVLVWV�RI�D�QXPEHU�RI�YHU\�SRZHUIXO�FRPPDQGV�
7KH\�VLPSOLI\�WKH�GHYHORSPHQW�RI�SURJUDPV�ZLWK�FRPSOLFDWHG�JUDSKLFV�WUHPHQGRXVO\��7KH\�DUH�%$6,&
VXSSRUW�FRPPDQGV�DQG�KDYH�WKH�IRUP�

CALL LINK(" procedure name ", parameter  [, parameter ,...])

&$//� /,1.� FRQQHFWV� D� %$6,&� SURJUDP� WR� DQ� DVVHPEO\� SURJUDP�� SURFHGXUH� QDPH� FDOOV� D� FHUWDLQ
706�����URXWLQH��SDUDPHWHUV�DUH�RSWLRQDO�

7HUPV�LQ�>@�FDQ�EH�UHSHDWHG�LI�GHVLUHG��8S�WR����SDUDPHWHUV�FDQ�EH�HQWHUHG�LQ�D�VLQJOH�VWDWHPHQW�

'HSHQGLQJ�RQ�WKH�VWDWHPHQW��WKH�IROORZLQJ�SDUDPHWHUV�FDQ�EH�XVHG�

1XPHULF�FRQVWDQWV
1XPHULF�YDULDEOHV
1XPHULF�DUUD\�HOHPHQWV
1XPHULF�WHUPV
6WULQJ�FRQVWDQWV
6WULQJ�YDULDEOHV
6WULQJ�DUUD\�HOHPHQWV
6WULQJ�WHUPV
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3.6. APESOFT

3.6.1. Format

CALL APESOFT

3.6.2. Descri ption

7KH�&$//�$3(62)7�FRPPDQG�WUDQVIHUV�WKH�KLJK�UHVROXWLRQ�JUDSKLF�VWDWHPHQW�VHW�WR�5$0�H[SDQVLRQ
³�ZLWK�UHVHUYDWLRQ�LW�LV�DYDLODEOH�DQG�RSHUDWLRQDO�

3OHDVH�QRWH�WKDW�&$//�$3(62)7�LV�D�FRPPDQG��ZKLFK�FDQ�EH�RQO\�H[HFXWHG�LQ�LPPHGLDWH�PRGH�

&$//�$3(62)7�GRHV�WKH�IROORZLQJ�

$OO�RSHQHG�ILOHV�DUH�FORVHG
7KH�JUDSKLF�VWDWHPHQWV�DUH�WUDQVIHUUHG�WR�5$0�H[SDQVLRQ�
5HVHUYHV�UHTXLUHG�9'3�5$0�IRU�JUDSKLF�H[HFXWLRQV�
([HFXWHV�1(:��7KLV�ZLOO�HUDVH�DQ\�ORDGHG�%$6,&�SURJUDP�

$IWHU�&$//�$3(62)7�LV�H[HFXWHG��GR�QRW�XVH�&$//�),/(6�
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3.7. CLRAPE

3.7.1. Format

CALL CLRAPE

3.7.2. Descri ption

&$//� &/5$3(� UHVWRUHV� WKH� LQLWLDO� FRQGLWLRQ� WR� WKDW� LQ� HIIHFW� LPPHGLDWHO\� DIWHU� VHOHFWLQJ
0(&+$7521,&�(;7(1'('�%$6,&�IURP�WKH�7,�VHOHFWLRQ�VFUHHQ��&$//�&/5$3(�FDQ�RQO\�EH�FDOOHG
DIWHU�H[HFXWLQJ�&$//�$3(62)7��RWKHUZLVH�D�6\QWD[�(UURU�ZLOO�UHVXOW�

&$//�&/5$3(�GRHV�WKH�IROORZLQJ�

3HUIRUPV�&$//�,1,7
5HVHWV�9'3�5$0
&ORVHV�DOO�RSHQHG�ILOHV
([HFXWHV�1(:��HUDVLQJ�WKH�VWRUHG�SURJUDP�LQ�PHPRU\�
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3.8. GRAFIC

3.8.1. Format

CALL LINK("GRAFIC", mode)

3.8.2. Descri ption

7KLV�FRPPDQG�VHWV�WKH�W\SH�RI�JUDSKLF�PRGH�DQG�LQLWLDOL]HV�DOO�LWV�UHJLVWHUV�

$�JUDSKLF�WDEOH�ZLWK�PD[LPXP�����YHUWLFDO�DQG�PD[LPXP�����KRUL]RQWDO�OLQHV�LV�GHILQHG��7KLV�WDEOH

VHFWLRQ�LV�QRZ�LQ�*UDSKLF�0RGH�DQG�HYHU\�SL[HO�FDQ�EH�LQGLYLGXDOO\�DGGUHVVHG�

7KH�VL]H�UHVWULFWLRQ�RI�����[����� ��������SL[HOV�LV�QHFHVVDU\��,I�WKH�WDEOH�ZHUH�ODUJHU��WKHUH�ZRXOG�QRW
EH�HQRXJK�URRP�LQ�9'3�5$0�IRU�%$6,&�SURJUDPV��VWULQJ�YDULDEOHV�DQG�VR�RQ��7R�GLUHFWO\�DGGUHVV�WKH
����[����� ��������SL[HOV�RQ�D�7,�VFUHHQ��WRJHWKHU�ZLWK�FKDUDFWHU�DQG�FRORU�WDEOHV��UHTXLUHV�DERXW���.
E\WHV�RI�9'3�5$0��'RLQJ�WKLV�ZRXOG�RYHUZULWH�WKH�EXIIHU�DGGUHVVHV�RI�WKH�%$6,&�LQWHUSUHWHU�

7KH�JUDSKLF�WDEOH�FDQ�EH�SODFHG�RQ�WKH�VFUHHQ�DW�DQ\�ORFDWLRQ��7KLV�PHDQV�\RX�FDQ�LQGLYLGXDOO\�DGGUHVV
DQ\�RI�WKH�����[����� ��������SL[HOV�

&$//�/,1.��*5$),&��PRGH��VHWV�WKH�IROORZLQJ�LQWHUQDO�SDUDPHWHUV�

3+, � 6WDUWLQJ�DQJOH�RI�WKH�FXUVRU
7$%/(:,'7+ ��
)25(*5281'�&2/25 *UHHQ
%$&.*5281'�&2/25 %ODFN

2WKHU�LQWHUQDO�SDUDPHWHUV�GHSHQG�RQ�PRGH�

PRGH �� � *UDSKLF�0RGH������URZV�IRU�JUDSKLF�
���[����WDEOH�URZV�DQG�FROXPQV

; ���< ��� � 6WDUWLQJ�SRVLWLRQ�RI�WKH�FXUVRU
������SRLQW

PRGH��!�� � 7H[W�PRGH������URZV�IRU�JUDSKLF�
���[����WDEOH�URZV�DQG�FROXPQV
7KH�FRPPDQGV��'63/$<��DQG��$&&(37�
DUH�DYDLODEOH�IRU�LQSXW�RXWSXW�RSHUDWLRQV�

; ���< �� � 6WDUWLQJ�SRVLWLRQ�RI�WKH�FXUVRU
������SRLQW�

&$//�/,1.��*5$),&��PRGH��PXVW�EH�WKH�ILUVW�FRPPDQG�EHIRUH�DQ\�JUDSKLF�VWDWHPHQW�LV�HQWHUHG��$V
VRRQ�DV�WKLV�FRPPDQG�LV�H[HFXWHG�WKH�VWDQGDUG�FKDUDFWHUV�DUH�ORVW��,Q�DGGLWLRQ��WKH�FRQYHQWLRQDO�VFUHHQ
,�2�FRPPDQGV�ZLOO�QRW�SURGXFH�WKH�H[SHFWHG�UHVXOWV�
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&$//�/,1.��%<(%<(���UHPRYHV�*UDSKLF�0RGH�DQG�DOO�,�2�VWDWHPHQWV�ZLOO�ZRUN�DV�XVXDO�

:KHQ� D�%5($.� �FCTN CLEAR �� RFFXUV�� WKH� SURJUDP� LV� LQWHUUXSWHG� DQG� WKH� VWDQGDUG� VWDWH� RI� WKH
FRPSXWHU�LV�UHVWRUHG�

 > CONTINUE (or CON)

KRZHYHU��GRHV�QRW�UHWXUQ�WR�*UDSKLF�0RGH��XQOHVV�WKH�ILUVW�FRPPDQG�IROORZLQJ

> CONTINUE (or CON)

LV

CALL LINK "GRAFIC", mode)

3.8.3. Examples

100 REM SAVE DSK1.3083SPIRAL
110 REM ***SPIRAL***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 CALL LINK("SETTO",64,60)
150 FOR DIST=5 TO 90 STEP 2
160 CALL LINK("MOVE",DIST)
170 CALL LINK("TURN",90)
180 NEXT DIST
190 CALL KEY(0,K,S)
200 IF S=0 THEN 190

GUDZV�D�SDOH�JUHHQ�VTXDUH�VKDSHG�VSLUDO�RQ�D�EODFN�EDFNJURXQG�
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3.9. BYEBYE

3.9.1. Format

CALL LINK("BYEBYE")

3.9.2. Descri ption

�%<(%<(��UHPRYHV�*UDSKLF�0RGH��,W�UHORDGV�WKH�VWDQGDUG�FKDUDFWHU�VHW�DQG�UHLQLWLDOL]HV�6WDQGDUG�0RGH�
7KH�VWDWHPHQWV�6281'�DQG�635,7(�FDQ�EH�XVHG�DJDLQ��7KH�FRPSXWHU�ZRUNV�DV�XVXDO�

%HIRUH� H[HFXWLQJ� DQRWKHU� JUDSKLF� VWDWHPHQW� D� QHZ� &$//� /,1.��*5$),&��PRGH�� PXVW� EH� LVVXHG�
RWKHUZLVH�SURJUDP�H[HFXWLRQ�ZLOO�EH�LQWHUUXSWHG�ZLWK�DQ�HUURU�PHVVDJH�
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3.10. WINDOW

3.10.1. Format

CALL LINK("WINDOW", row , column )
CALL LINK("WINDOW", r , c, x, y, rc , cc )

3.10.2. Descri ption

7KLV�FRPPDQG�WUDQVPLWV�VHFWLRQV�RI�WKH�JUDSKLF�WDEOH�RU�WKH�FRPSOHWH�JUDSKLF�WDEOH�WR�WKH�VFUHHQ�DQG�KDV
WZR�IRUPDWV�

7KH�WRWDO�JUDSKLF�ZLQGRZ�����[��� �����FROXPQV�����[��� �����URZV��LV�VHW�RQ�WKH�VFUHHQ�SRVLWLRQ�FROXPQ
�������DQG�URZ���������7KH�JUDSKLF�ZLQGRZ�FDQ�EH�SRVLWLRQHG�SDUWO\�RU�WRWDOO\�RXWVLGH�RI�WKH�VFUHHQ����
URZV�����FROXPQV��

(YHU\�JUDSKLF�ZLQGRZ�GHILQHG�EHIRUH�WKH�H[HFXWLRQ�RI

CALL LINK("WINDOW", row , column )

ZLOO�EH�GHOHWHG�LI�HLWKHU�RU�ERWK�URZ�RU�FROXPQ�DUH�QHJDWLYH��2QO\�WKH�DEVROXWH�YDOXHV�RI�URZ�DQG�FROXPQ
DUH�XVHG�

7KH�VWDWHPHQW

CALL LINK("WINDOW", r , c, x, y, rc , cc )

WUDQVPLWV�VHFWLRQV�RI�WKH�JUDSKLF�WDEOH�WR�WKH�VFUHHQ�

7KH�SDUDPHWHUV�PHDQ�

U�F 6FUHHQ�URZ��U��DQG�FROXPQ��F��DW�ZKLFK�WKH�XSSHU�OHIW�FRUQHU�SRLQW�RI�WKH�JUDSKLF�WDEOH
LV�SURMHFWHG�

[�\ 8SSHU�OHIW�FRUQHU�SRLQW�RI�WKH�JUDSKLF�WDEOH�ZKHUH�WKH�SURMHFWLRQ�ZLOO�VWDUW�

UF 1XPEHU�RI�FKDUDFWHUV�RI�WKH�JUDSKLF�WDEOH�LQ�WKH�URZ�GLUHFWLRQ�

FF 1XPEHU�RI�FKDUDFWHUV�RI�WKH�JUDSKLF�WDEOH�LQ�WKH�FROXPQ�GLUHFWLRQ�

,I�U�RU�F�RU�DUH�ERWK�QHJDWLYH��HYHU\�JUDSKLF�ZLQGRZ�RQ�WKH�VFUHHQ�ZLOO�EH�GHOHWHG�EHIRUH�WKH�QHZ�VHFWLRQ
LV�GUDZQ�
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3.10.3. Examples

100 REM SAVE DSK1.3103CIRCLE
110 REM ***CIRCLES***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",1,1)
140 FOR R=2 TO 42 STEP 2
150 CALL LINK("CIRCLE",64,60,R)
160 NEXT R
170 CALL LINK("WINDOW",12,18)
180 CALL LINK("WINDOW",1,19)
190 CALL WAIT(100)
210 CALL LINK("SETCOL",16,5)
220 CALL WAIT(50)
240 CALL LINK("INVERT",1,1,128,120)
250 CALL LINK("WINDOW",4,-8)
260 CALL KEY(0,K,S)
270 IF S=0 THEN 260

$�QXPEHU�RI�FRQFHQWULF�FLUFOHV�ZLOO�DSSHDU�DW�WKH�OHIW�KDQG�WRS�FRUQHU�RI�WKH�VFUHHQ��7KHVH�ZLOO�EH�FRSLHG
E\�OLQHV�����DQG�����GRZQZDUGV�DQG�WR�WKH�OHIW�DQG�ULJKW��WULSOHG���/LQH�����ZLOO�PRYH�WKH�FLUFOHV�EDFN
WR�WKH�PLGGOH�RI�WKH�VFUHHQ�DQG�WKH�UHPDLQLQJ�FLUFOHV�DUH�GHOHWHG��2Q�LWV�ZD\�WKH�JUDSKLF�FKDQJHV�FRORU
DQG�LV�LQYHUWHG�

100 REM SAVE DSK1.3103PYRMID
110 REM ***PYRAMIDS***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",1,1,1,1,15,16)
140 CALL LINK("WINDOW",1,17,1,1,15,16)
150 CALL LINK("WINDOW",13,1)
160 CALL LINK("WINDOW",13,17)
170 CALL LINK("TURNTO",45)
180 CALL LINK("SETTO",64,48)
190 FOR A=1 TO 36 STEP 2
200 CALL LINK("RECT",A,A,-A,A,-A,-A,A,-A)
210 NEXT A
220 GOTO 220

,Q�WKLV�H[DPSOH�OLQHV�����DQG�����GUDZ�WRS�YLHZV�RI�IRXU�S\UDPLGV�VLPXOWDQHRXVO\��7KH�XSSHU�OHIW�ZLQGRZ
LV�RQO\�D�IUDJPHQW�EHFDXVH�WKH�OLQH�����WUDQVPLWV�RQO\�D�VHFWLRQ�RI�WKH�JUDSKLF�WDEOH�
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3.11. SETBLE

3.11.1. Format

CALL LINK("SETBLE", width )

3.11.2. Descri ption

7KLV�FRPPDQG�GLPHQVLRQV�WKH�JUDSKLF�WDEOH�

ZLGWK 1XPEHU�RI�FROXPQV�RI�WKH�JUDSKLF�WDEOH��,W�FDQ�UDQJH�IURP���WR����

����FKDUDFWHUV�LQ�WKH�WH[W�PRGH�DQG�����FKDUDFWHUV�LQ�*UDSKLF�0RGH�DUH�DYDLODEOH�IRU�WKH�JUDSKLF�WDEOH�

7KH�KHLJKW�RI�WKH�JUDSKLF�WDEOH�GHSHQGV�RQ�ZLGWK�DQG�LV�FDOFXODWHG�E\�

KHLJKW� �,17�������ZLGWK� IRU�*UDSKLF�0RGH
KHLJKW �,17�������ZLGWK� IRU�WH[W�PRGH

,Q�WKLV�ZD\�KLJKHU�DQG�ZLGHU�JUDSKLFV�FDQ�EH�JHQHUDWHG�

CAUTION

$�:,1'2:�VWDWHPHQW�PXVW�IROORZ�HYHU\�6(7%/(�VWDWHPHQW��7KH�:,1'2:�VWDWHPHQW�UHDUUDQJHV�WKH
VFUHHQ��RWKHUZLVH�WKH�JUDSKLF�ZLOO�EH�LQFRUUHFWO\�JHQHUDWHG�

6(7%/(�DOVR�GHILQHV�WKH�FHQWHU�SRLQW�RI�WKH�V\VWHP�RI�XVHU�GHILQHG�FRRUGLQDWHV�DW�SL[HO�SRVLWLRQ�

&(175;� ��
&(175<� �+(,*+7�
��� �<0$;
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3.12. CLTBLE

3.12.1. Format

CALL LINK("CLTBLE")

3.12.2. Descri ption

7KLV�FRPPDQG�HUDVHV�WKH�JUDSKLF�WDEOH�DQG�WKH�JUDSKLF�

%XW�WKH�WDEOH�VHFWLRQV�ZKLFK�DUH�WUDQVPLWWHG�E\�:,1'2:�VWDWHPHQWV�WR�WKH�VFUHHQ�UHPDLQ�IRU�WKH�LQSXW
RI�QHZ�JUDSKLFV�
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3.13. TABLE

3.13.1. Format

CALL LINK("TABLE", r , c, xmax, ymax, bytes )

3.13.2. Descri ption

7KLV�VWDWHPHQW�UHWXUQV�WKH�SUHVHQW�SDUDPHWHUV�RI�WKH�JUDSKLF�WDEOH�WR�WKH�IROORZLQJ�YDULDEOHV�

U 1XPEHU�RI�URZV�RI�WKH�WDEOH

F 1XPEHU�RI�FROXPQV�RI�WKH�WDEOH

[PD[ 0D[LPXP�SL[HO�FROXPQV�RI�WKH�WDEOH

\PD[ 0D[LPXP�SL[HO�URZV�RI�WKH�WDEOH

E\WHV 1XPEHU�RI�E\WHV�DYDLODEOH�IRU�WKH�JUDSKLF

6WDUWLQJ�ZLWK�URZ���DQG�FROXPQ����WKH�FKDUDFWHU�E\WHV�LQ�WKH�JUDSKLF�WDEOH�DUH�DOZD\V�DUUDQJHG�LQ
DVFHQGLQJ�RUGHU�

7KH�E\WH�QXPEHU�LV�FDOFXODWHG�E\�

&+$5�� ��52:������
�:,'7+���&2/801����

ZKHUH�

52:  �5RZ�RI�WKH�JUDSKLF�WDEOH
&2/801  �&ROXPQ�RI�WKH�JUDSKLF�WDEOH
:,'7+  �$EVROXWH�ZLGWK�RI�WKH�JUDSKLF�WDEOH
&+$5�  �&KDUDFWHU�E\WH�QXPEHU�RI�WKH�WDEOH
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3.14. SETCOL

3.14.1. Format

CALL LINK("SETCOL", foreground color , background color )
CALL LINK("SETCOL", n, fg , bg[, nl , fgl , bg1 ,...])

3.14.2. Descri ption

7KLV�FRPPDQG�KDV�WZR�IRUPDWV��,W�GHILQHV�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�RI�WKH�JUDSKLF�

$OO�WKH����VWDQGDUG�%$6,&�FRORUV�FDQ�EH�XVHG�HLWKHU�DV�IRUHJURXQG�FRORU�RU�EDFNJURXQG�FRORU��6HYHUDO
GLIIHUHQW�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�FDQ�EH�XVHG�VLPXOWDQHRXVO\�LQ�RQH�JUDSKLF�

,I�RQO\�WZR�SDUDPHWHUV�DUH�SUHVHQW�LQ�WKH�SDUDPHWHU�OLVW��IRUHJURXQG�FRORU�DQG�EDFNJURXQG�FRORU�DUH
DOWHUHG�VLPXOWDQHRXVO\�IRU�WKH�HQWLUH�JUDSKLF�

,I� WKHUH� DUH� PRUH� WKHQ� WZR� SDUDPHWHUV�� 6(7&2/� VHWV� FKDUDFWHU� VHW� Q� WR� IRUHJURXQG� FRORU� IJ� DQG
EDFNJURXQG�FRORU�EJ�

7KH�FKDUDFWHU�VHWV�IRU�WKH�URZV�RI�WKH�JUDSKLF�ZLQGRZV�DUH�GHILQHG�DV�IROORZLQJ�

��FRQVHFXWLYH�E\WHV�FRQVWUXFW�D�FKDUDFWHU�VHW�����������������HWF���

:LWKLQ�WKH�VSHFLILFDWLRQV�RI�WKH�DERYH�PHQWLRQHG�WDEOH��WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�PD\�EH
GHILQHG�DW�UDQGRP�

7KXV�D�PXOWLWXGH�RI�FRORU�FRPELQDWLRQV�LV�SRVVLEOH��8VLQJ�D�SDUDPHWHU�OLVW��XS�WR���FRORU�VHWV�FDQ�EH
VSHFLILHG�
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&RORUV�IRU�URZV�DQG�FROXPQV�RI�WKH�JUDSKLF�DUHD��ZLGWK� �����

52:6 &2/8016

��� ����
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3.14.3. Examples

100 REM SAVE DSK1.3143LEAF
110 REM ***LEAF***
120 RANDOMIZE
130 CALL LINK("GRAFIC",0)
140 CALL LINK("WINDOW",3,8)
150 FOR PHI=0 TO 90 STEP 5
160 CALL LINK("SETTO",64,119)
170 CALL LINK("TURNTO",PHI)
180 CALL LINK("MOVE",1.2*PHI)
190 CALL LINK("TURNTO",180-PHI)
200 CALL LINK("SETTO",64,119)
210 CALL LINK("MOVE",1.2*PHI)
220 NEXT PHI
230 CNT=0
240 CALL WAIT(100)
250 FG=2+14*RND
260 BG=2+14*RND
270 IF BG=FG THEN 260
280 CALL LINK("SETCOL",FG,BG)
290 CALL WAIT(100)
300 CALL LINK("INVERT",1,1,128,120)
310 CNT=CNT+1
320 IF CNT<10 THEN GOTO 240

/LQH�����GHILQHV� IRUHJURXQG�DQG�EDFNJURXQG�FRORU�RI� WKH�JUDSKLF��/LQH����� LQYHUWV� IRUHJURXQG�DQG
EDFNJURXQG�FRORU�
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3.15. INVERT

3.15.1. Format

CALL LINK("INVERT", x, y, dx , dy )

3.15.2. Descri ption

,19(57� VZDSV� WKH� IRUHJURXQG� DQG� EDFNJURXQG� FRORUV� RI� D� JUDSKLF�� 7KH� IROORZLQJ� SDUDPHWHUV� DUH
UHTXLUHG�

[�\ 3L[HO�SRVLWLRQ�RI�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�JUDSKLF�VHFWLRQ�ZKLFK�LV�LQYHUWHG�

G[ &ROXPQ�SL[HO�SRVLWLRQ�RI�WKH�VHFWLRQ

G\ 5RZ�SL[HO�SRVLWLRQ�RI�WKH�VHFWLRQ

3L[HOV�LQ�WKH�JUDSKLF�ZKLFK�DUH�VHW�DUH�GHOHWHG��DQG�YLFH�YHUVD�
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3.16. CLSCRN

3.16.1. Format

CALL LINK("CLSCRN")

3.16.2. Descri ption

7KLV�FRPPDQG�LV�VLPLODU�LQ�HIIHFW�WR�&$//�&/($5�LQ�%$6,&��,W�HUDVHV�WKH�JUDSKLF��7KH�VWRUHG�LQWHUQDO
FXUVRU�SDUDPHWHUV�UHPDLQ�XQWRXFKHG�

3.16.3. Examples

100 REM SAVE DSK1.3163RANLIN
110 REM ***RANDOM STRAIGHT LINES***
120 CALL LINK("GRAFIC",0)
130 CNT=0
140 LCOL=0
150 CALL LINK("WINDOW",-3,8)
160 TMP=INT(RND*16)
170 IF TMP<3 THEN 160
180 IF TMP=LCOL THEN 160
190 LCOL=TMP
200 CALL LINK("SETCOL",LCOL,2)
210 FOR I=1 TO 20
220 X=124*RND
230 Y=120*RND
240 CALL LINK("MOVETO",X,Y)
250 NEXT I
260 CALL WAIT(50)
270 CALL LINK("CLSCRN")
280 CALL WAIT(50)
290 CALL LINK("WINDOW",1,1)
300 CNT=CNT+1
310 IF CNT<10 THEN 150

7KLV�SURJUDP�H[DPSOH�GUDZV����VXFFHVVLYH�OLQHV��FKRRVHV�D�UDQGRP�GLUHFWLRQ�DQG�VWDUWLQJ�IURP�SRVLWLRQ
���������OLQH�������FOHDUV�WKH�JUDSKLF��OLQH�������DQG�VWDUWV�WKH�JUDSKLF�DJDLQ�FKRRVLQJ�FRORUV�DW�UDQGRP�

$IWHU�D�VKRUW�WLPH�WKH�VWDWHPHQW�:,1'2:��OLQH������VKRZV�WKDW�RQO\�WKH�VFUHHQ�ZLWK�OLQH�����KDV�EHHQ
HUDVHG��EXW�WKH�JUDSKLF�LQ�WKH�WDEOH�KDV�UHPDLQHG�XQWRXFKHG�

:,1'2:�ZLWK�D�QHJDWLYH�SDUDPHWHU��OLQH������H[HFXWHV�&/6&51�EHIRUH�WKH�VHFWLRQ�RI�WKH�JUDSKLF�WDEOH
LV�EURXJKW�WR�WKH�VFUHHQ�
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3.17. CENTRE

3.17.1. Format

CALL LINK("CENTRE", x, y)

3.17.2. Descri ption

7KLV�VWDWHPHQW�GHILQHV�WKH�V\VWHP�RI�XVHU�GHILQHG�FRRUGLQDWHV�

[ [�FRRUGLQDWH�RI�WKH���SRLQW�LQ�WKH�JUDSKLF�WDEOH

\ \�FRRUGLQDWH�RI�WKH���SRLQW�LQ�WKH�JUDSKLF�WDEOH

> CALL LINK("CENTRE",64,47)

�������������������������������������������������������������

�����������������������������������������������������������

Fig. 2. SYSTEM OF USER DEFINED COORDINATES

$IWHU�D�JUDSKLF�VWDWHPHQW�WKH�FHQWHU�SRLQW�LV�DW�SRVLWLRQ����������OHIW�ERWWRP�FRUQHU�RI�WKH�WDEOH��

:LWK��&(175(��WKLV���SRLQW�FDQ�HYHQ�EH�PRYHG�RXWVLGH�RI�WKH�WDEOH�
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3.17.3. Examples

100 REM SAVE DSK1.3173COORDS
110 REM ***COORDINATE SYSTEM***
120 CALL LINK("GRAFIC",1)
130 CALL LINK("WINDOW",7,8)
140 CALL LINK("SETTO",1,1)
150 CALL LINK("RECT",127,-87)
160 CALL LINK("CENTRE",64,44)
170 CALL LINK("AXIS",0,60,60,4,0,40,40,2)
180 CALL LINK("WRITE",8,10,"(0,0)")
190 CALL LINK("DSPLAY",1,5,26,">CALL LINK("CENTRE",64,44)")
200 CALL LINK("DSPLAY",5,5,23,"(-64,+44)     (+64,+44)")
210 CALL LINK("DSPLAY",20,5,23,"(-64,-44)     (+64,-44)")
220 OPEN #1:"PIO.CR",OUTPUT
230 PRINT #1:CHR$(27)&"A"&CHR$(8)
240 CLOSE #1
250 CALL BHCOPY("PIO.CR","L")
260 STOP

7KLV� VDPSOH� SURJUDP� SURGXFHV� WKH� GUDZLQJ� RI� ILJ�� ��ZLWK� DQ�(3621�0;� ��� RU� WKH� VLPLODU�7H[DV
,QVWUXPHQWV�/LQH�3ULQWHU�3+3������
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3.18. SETTO

3.18.1. Format

CALL LINK("SETTO", x, y[, x1 , y1 ,...])

3.18.2. Descri ption

6(772�VHWV�SL[HOV�DW�FRRUGLQDWHV�URZ�\��FROXPQ�[��2Q�WKH�VFUHHQ�DUH�URZV���WKURXJK�����DQG�FROXPQV
��WKURXJK�����

7KH�UDQJH�RI�WKH�YDOXHV�KDV�QR�UHVWULFWLRQV��7KH�FRRUGLQDWHV�PD\�EH�SRVLWLYH�RU�QHJDWLYH��WKHLU�YDOXHV
KLJK��ORZ�RU�UDQGRP��RU�HYHQ�IORDWLQJ�SRLQW�QXPEHUV��7KH\�DUH�LQWHUQDOO\�URXQGHG�WR�WKH�QHDUHVW�LQWHJHU
QXPEHU�

1XPEHUV�JUHDWHU�WKDQ��������DQG�OHVV�WKDQ���������DUH�GLVSOD\HG�LQFRUUHFWO\��7KHUH�LV�QR�HUURU�PHVVDJH
ZKHQ�WKLV�UDQJH�LV�H[FHHGHG��:KHQ�D�SDUDPHWHU�OLVW�LV�XVHG��XS�WR���SL[HOV�FDQ�EH�GHILQHG�VLPXOWDQHRXVO\�

7KH�LQWHUQDO�DQJOH�SKL�RI�WKH�FXUVRU�UHPDLQV�XQFKDQJHG�
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3.19. RESET

3.19.1. Format

CALL LINK("RESET", x, y[, x1 , y1 ,...])

3.19.2. Descri ption

5(6(7�GHOHWHV�WKH�SL[HOV�ZLWK�WKH�FRRUGLQDWHV�[�\��$OO�FRQGLWLRQV�IRU�6(772�DSSO\�WR�5(6(7�DV�ZHOO�
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3.20. IFSET

3.20.1. Format

CALL LINK("IFSET", x, y, var [, x1 , y1 , var1 ,...])

3.20.2. Descri ption

7KLV�VWDWHPHQW�FKHFNV�ZKHWKHU�D�SL[HO�ZLWK�WKH�FRRUGLQDWHV�[�\�LV�VHW�DQG�UHWXUQV�WKH�IROORZLQJ�YDOXHV
LQ�YDU�

3L[HO��[�\��VHW YDU ��
3L[HO��[�\��GHOHWHG YDU �
3L[HO��[�\��RXWVLGH�WKH�JUDSKLF�ZLQGRZ YDU ��

8S�WR���SL[HOV�FDQ�EH�FKHFNHG�VLPXOWDQHRXVO\�ZLWK�RQH�SDUDPHWHU�OLVW��$OO�FRQGLWLRQV�IRU�6(772�DQG
5(6(7�DSSO\�WR�,)6(7�DV�ZHOO�
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3.20.3. Examples

100 REM SAVE DSK1.3203SINE
110 REM ***SINE***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 CALL LINK("CENTRE",4,60)
150 PI180=4*ATN(1)/180
160 CALL LINK("AXIS",0,0,118,5,0,50,50,5)
170 FOR PHI=0 TO 360 STEP 2
180 X=PHI/3+20
190 Y=20*SIN(PHI*PI180)
200 CALL LINK("SETTO",X,Y,X,Y*1.5,X,Y*2)
210 NEXT PHI
220 FOR PHI=0 TO 360 STEP 2
230 X=PHI/3+20
240 Y=20*SIN(PHI*PI180)
250 CALL LINK("RESET",X,Y*1.5,X,Y*2)
260 NEXT PHI
270 X=INT(128*RND)+1
280 Y=INT(120*RND)+1
290 CALL LINK("IFSET",X,Y,A)
300 IF A=0 THEN 270
310 CALL LINK("BYEBYE")
320 CALL CLEAR
330 PRINT "POINT X=";X;"Y=";Y;":IS SET"
340 STOP

7KLV�SURJUDP�H[DPSOH�GUDZV���VLQH�FXUYHV������������GHOHWHV�WKHP������������DQG�VWD\V�LQ�D�KROGLQJ�ORRS
XQWLO�LW�KDV�IRXQG�D�VHW�SL[HO�����������
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3.21. MOVE

3.21.1. Format

CALL LINK("MOVE", dist )

3.21.2. Descri ption

7KLV�VWDWHPHQW�GUDZV�D�OLQH�RI�OHQJWK�GLVW��VWDUWLQJ�IURP�WKH�SUHVHQW�FXUVRU�SRVLWLRQ�ZLWK�WKH�LQWHUQDO
DQJOH�SKL��7KH�SRVLWLRQ�GLVW�KRUL]RQWDOO\�DQG�YHUWLFDOO\�FRUUHVSRQGV�H[DFWO\�ZLWK�WKH�QXPEHU�RI�SL[HOV��WKH
QXPEHU�RI�SL[HOV�WKHPVHOYHV�GHSHQGV�RQ�WKH�VHW�DQJOH��$IWHU�SHUIRUPLQJ�GLVW�WKH�FXUVRU�VWRSV�DW�WKH�HQG
FRRUGLQDWHV��ODVW�VWRUHG�SL[HO���SKL�UHPDLQV�XQFKDQJHG�

3RVLWLYH�YDOXHV�RI�GLVW�ZRUN�LQ�WKH�SUHVHQW�GLUHFWLRQ�RI�WKH�FXUVRU��QHJDWLYH�YDOXHV�ZRUN�����GHJUHHV
RSSRVLWH��GLVW�FDQ�DVVXPH�DQ\�YDOXH��DOWKRXJK�WKH�UDQJH�OLPLWV�DUH�WKH�VDPH�DV�WKRVH�LQ�WKH�VWDWHPHQW
6(772�
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3.22. REMOVE

3.22.1. Format

CALL LINK("REMOVE", dist )

3.22.2. Descri ption

5(029(�KDV�WKH�VDPH�HIIHFW�DV�029(��EXW�KHUH�WKH�SL[HOV�IURP�SRVLWLRQ�[�\�WR�WKH�QHZ�SRVLWLRQ�GLVW
RI�WKH�FXUVRU�DUH�GHOHWHG�

3.22.3. Examples

100 REM SAVE DSK1.3223STAR
110 REM ***STAR***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 CALL LINK("WRITE",15,5,"GRAPHIC TEXT")
150 CNT=0
160 FG=3+13*RND
170 CALL LINK("SETCOL",FG,2)
180 CALL LINK("SETTO",112,60)
190 CALL LINK("TURNTO",36)
200 FOR N=1 TO 10
210 CALL LINK("TURN",108)
220 CALL LINK("MOVE",60)
230 NEXT N
240 CALL WAIT(50)
250 CALL LINK("SETTO",112,60)
260 CALL LINK("TURNTO",36)
270 FOR N=1 TO 10
280 CALL LINK("TURN",108)
290 CALL LINK("REMOVE",60)
300 NEXT N
310 CALL WAIT(50)
320 CNT=CNT+1
330 IF CNT<6 THEN GOTO 160

7KURXJK�VNLOOHG�DSSOLFDWLRQ�RI�D�IHZ�FRPPDQGV�D�VWDU�LV�GUDZQ�RQ�WKH�VFUHHQ��WKHQ�GHOHWHG�DQG�WKHQ�WKH
JDPH�VWDUWV�DJDLQ�LQ�GLIIHUHQW�FRORUV�
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3.23. MOVETO

3.23.1. Format

CALL LINK("MOVETO", x, y[, x1 , y1 ,...])

3.23.2. Descri ption

029(72�GUDZV�D�OLQH�IURP�WKH�FXUUHQW�LQWHUQDO�SRVLWLRQ�RI�WKH�FXUVRU�WR�WKH�SRVLWLRQ�VSHFLILHG�E\�WKH

SDUDPHWHU�SDLU�[�DQG�\�

7KH�SDUDPHWHU�OLVW�FDQ�KROG�D�PD[LPXP�RI���SRVLWLRQV��,I�WKHUH�DUH�PRUH�WKDQ�WZR�SDUDPHWHUV��WKH�OLQH
ZLOO�EH�GUDZQ�IURP�WKH�SUHYLRXV�SRVLWLRQ�WR�WKH�QH[W�

$IWHU� WKH�H[HFXWLRQ�RI�029(72�WKH�FXUVRU� UHPDLQV�DW� WKH� ODVW�SRVLWLRQ� LQ� WKH�SDUDPHWHU� OLVW��7KH
LQWHUQDO�DQJOH�DQG�WKH�FRORUV�ZLOO�UHPDLQ�XQFKDQJHG�ZLWK�029(72��/LQHV�FDQ�DOVR�EH�GUDZQ�RXWVLGH�RI
WKH�JUDSKLF�ZLQGRZ�ERUGHU�
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3.24. REMVTO

3.24.1. Format

CALL LINK("REMVTO", x, y,[, xl , y1 ,...])

3.24.2. Descri ption

5(0972�ZRUNV�RSSRVLWH�029(72�LQ�WKDW�OLQHV�DUH�GHOHWHG��$OO�WKH�FRQGLWLRQV�IRU�029(72�DOVR�DSSO\
WR�5(0972�

3.24.3. Examples

100 REM SAVE DSK1.3243THREAD
120 REM ***THREAD GRAPHIC***
130 CALL LINK("GRAFIC",0)
140 CALL LINK("WINDOW",3,8)
150 D=2.6
160 Z=125
170 S1=128
180 FOR S=1 TO 126 STEP 5
190 Z=Z-5
200 S1=S1-D
210 CALL LINK("SETTO",S,120)
220 CALL LINK("MOVETO",S1,Z)
230 NEXT S
240 Z=125
250 S1=1
260 FOR S=126 TO 1 STEP -5
270 Z=Z-5
280 S1=S1+D
290 CALL LINK("SETTO",S,120)
300 CALL LINK("MOVETO",S1,Z)
310 NEXT S
320 CALL KEY(0,K,S)
330 IF S=0 THEN 320
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3.25. TURN

3.25.1. Format

CALL LINK("TURN", phi )

3.25.2. Descri ption

7KLV�FRPPDQG�DGGV�WR�WKH�SUHVHQW�LQWHUQDO�DQJOH�RI�WKH�FXUVRU�WKH�DQJOH�SKL�LQ�GHFLPDO�GHJUHHV�

7KH�OLPLWDWLRQV�RI�WKH�DQJOH�DUH��������GHJUHHV��,QWHUQDOO\�WKH�DQJOH�LV�PRGXODWHG�IURP�������GHJUHHV�

7KH�WULJRQRPHWULFDO�IXQFWLRQV�DUH�JHQHUDWHG�E\�WKH�FRPSXWHU�YLD�LQWHUSRODWLRQ�WDEOHV��6LQFH�WKH�VWRUDJH
FDSDFLW\�LV�YHU\�OLPLWHG�WKH�DQJOHV�DUH�LQWHUSRODWHG�LQ�VWHSV�RI���GHJUHHV��7KLV�PD\�OHDG�WR�LQH[DFW�UHVXOWV
ZKHQ�XVLQJ�LQWHUPHGLDWH�YDOXHV�
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3.26. TURNTO

3.26.1. Format

CALL LINK("TURNTO", phi )

3.26.2. Descri ption

7KLV�FRPPDQG�LPSHUDWLYHO\�VHWV�WKH�LQWHUQDO�DQJOH�RI�WKH�FXUVRU�WR�SKL��GHJUHHV���$OO�OLPLWDWLRQV�IRU
7851�DSSO\�WR�785172�

3.26.3. Examples

100 REM SAVE DSK1.3263OCTAGN
120 REM ***OCTAGONS***
130 CALL LINK("GRAFIC",0)
140 CALL LINK("WINDOW",4,5)
150 CALL LINK("WINDOW",6,19)
160 DIST=2
170 FOR S=28 TO 108 STEP 4
180 CALL LINK("SETTO",S,42)
190 CALL LINK("TURNTO",90)
200 DIST=DIST+2
210 FOR I=1 TO 8
220 CALL LINK("TURN",45)
230 CALL LINK("MOVE",DIST)
240 NEXT I
250 NEXT S
260 CALL KEY(0,K,S)
270 IF S=0 THEN 260
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3.27. RECT

3.27.1. Format

CALL LINK("RECT", a, b[, a1, b1,...])

3.27.2. Descri ption

6WDUWLQJ�IURP�LWV�SUHVHQW�SRVLWLRQ�DQG�WKH�LQWHUQDO�DQJOH�RI�WKH�FXUVRU��5(&7�GUDZV�UHFWDQJOHV�ZLWK�WKH
VHTXHQFH

D��!�E��!�D��!�E

7KH�UHFWDQJOH�WXUQV�FORFNZLVH��LI�E�LV�SRVLWLYH��7KH�H[DPSOH�VKRZV�WKH�LQIOXHQFH�RI�WKH�RSHUDWLRQDO�VLJQ
RI�WKH�VLGH�OHQJWK�ZLWK�UHIHUHQFH�WR�LWV�XOWLPDWH�SRVLWLRQ�

7KH�LQWHUQDO�DQJOH�DQG�WKH�SRVLWLRQ�RI�WKH�FXUVRU�DUH�QRW�LQIOXHQFHG�E\�5(&7��7KH�VLGH�OHQJWK�RI�WKH
UHFWDQJOH�FDQ�WDNH�DQ\�YDOXH��8S�WR���UHFWDQJOHV�FDQ�EH�GHILQHG�ZLWK�RQH�SDUDPHWHU�OLVW��%XW�WKH\�DOO�EHJLQ
DW�WKH�VDPH�VWDUWLQJ�SRVLWLRQ�DQG�DOVR�ILQLVK�WKHUH�
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3.28. CLRECT

3.28.1. Format

CALL LINK("CLRECT", a, b[, a1, b1,...])

3.28.2. Descri ption

:RUNV�LGHQWLFDOO\�WR�5(&7��H[FHSW�WKDW�&/5(&7�GHOHWHV�WKH�UHFWDQJOHV�

$OO�FRQGLWLRQV�RI�5(&7�DSSO\�WR�&/5(&7�

3.28.3. Examples

100 REM SAVE DSK1.3283RECT
110 REM ***RECTANGLES***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 CALL LINK("SETTO",64,60)
150 CNT=0
160 A=40
170 B=20
180 CALL LINK("RECT",A,B,A,-B,-A,B,-A,-B)
190 CALL WAIT(50)
200 CALL LINK("CLRECT",A,B,A,-B,-A,B,-A,-B)
210 CALL LINK("TURN",45)
220 CNT=CNT+1
230 IF CNT<9 THEN GOTO 180

/LQH�����GUDZV���UHFWDQJOHV�ZLWK�RQO\�RQH�FRPPDQG��/LQH�����GHOHWHV�WKHP��/LQH�����WXUQV�WKH�LQWHUQDO
DQJOH�E\����GHJUHHV�
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3.29. CIRCLE

3.29.1. Format

CALL LINK("CIRCLE", x, y, r [, xl , y1 , r1 ,...])

3.29.2. Descri ption

&,5&/(�GUDZV�D�FLUFOH�ZLWK�FHQWHU�[�\�DQG�UDGLXV�U��:LWK�RQH�SDUDPHWHU�OLVW��XS�WR���GLIIHUHQW�FLUFOHV�FDQ
EH�GUDZQ�

7KH�SDUDPHWHUV�FDQ�DVVXPH�DQ\�YDOXH��)RU�WKH�UDGLXV�WKH�DEVROXWH�YDOXH�LV�ZRUNHG�RXW�DXWRPDWLFDOO\�

,I�WKH�YDOXH�IRU�U� ����&,5&/(�VHWV�D�SRLQW��SL[HO���$IWHU�WKH�H[HFXWLRQ�RI�&,5&/(�WKH�FXUVRU�WDNHV�WKH
FHQWHU�SRLQW�RI�WKH�ODVW�GUDZQ�FLUFOH�

7KH�LQWHUQDO�DQJOH�SKL�UHPDLQV�XQFKDQJHG�

'XH�WR�LQWHUQDO�URXQGLQJ�HUURUV�WKH�FLUFXODU�DUFV�PD\�QRW�DSSHDU�TXLWH�VPRRWK�
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3.30. CLCRCL

3.30.1. Format

CALL LINK("CLCRCL", x, y, r [, x1 , y1 , r1 ,...])

3.30.2. Descri ption

&/&5&/�ZRUNV�LGHQWLFDOO\�WR�&,5&/(��H[FHSW�WKDW�WKH�FLUFOHV�DUH�GHOHWHG��$OO�FRQGLWLRQV�IRU�&,5&/(�DOVR
DSSO\�WR�&/&5&/�

3.30.3. Examples

100 REM SAVE DSK1.3303CIRCLE
110 REM ***CIRCLES***
120 PI4=4*ATN(1)
130 CALL LINK("GRAFIC",0)
140 CALL LINK("WINDOW",3,8)
150 CALL LINK("CENTRE",64,60)
160 CALL LINK("CIRCLE",0,0,30)
170 FOR PHI=0 TO 2*PI4 STEP PI4/16
180 CALL LINK("CIRCLE",30*COS(PHI),30*SIN(PHI),30)
190 NEXT PHI
200 CALL KEY(0,K,S)
210 IF S=0 THEN 200
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3.31. ARCUS

3.31.1. Format

CALL LINK("ARCUS", x, y, r , phi , dphi [, x1 , y1 , rl , phil , dphi1 ,...])

3.31.2. Descri ption

$5&86�GUDZV�FLUFXODU�DUFV�ZLWK�WKH�IROORZLQJ�SDUDPHWHUV�

[�\ &HQWHU�SRLQW�RI�WKH�DUF

U 5DGLXV�RI�WKH�DUF

SKL 6WDUWLQJ�DQJOH�RI�WKH�DUF��DEVROXWH�

GSKL $UF�DQJOH�RI�WKH�DUF

7KUHH�DUFV�FDQ�EH�JHQHUDWHG�VLPXOWDQHRXVO\�ZLWK�RQH�FRPPDQG��'XH�WR�LQWHUQDO�URXQGLQJ�HUURUV�DQG
JHQHUDWLRQ�RI�WKH�WULJRQRPHWULFDO�IXQFWLRQV�YLD�LQWHUSRODWLRQ�WDEOHV��WKH�UHVXOWV�DUH�QRW�DOZD\V�VDWLVI\LQJ�

7KH�FRRUGLQDWHV�RI�WKH�FXUVRU�GHVFULEH�WKH�ODVW�GUDZQ�DUF�SL[HO�DIWHU�WKH�H[HFXWLRQ�RI�$5&86�
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3.32. CLARCS

3.32.1. Format

CALL LINK("CLARCS", x, y, r , phi , dphi [, x1 , y1 , r1 , phi1 , dphi1 ,...])

3.32.2. Descri ption

&/$5&6�ZRUNV�LGHQWLFDOO\�WR�$5&86��H[FHSW�WKDW�&/$5&6�GHOHWHV�DOO�DUF�SL[HOV�
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3.33. ELLIPS

3.33.1. Format

CALL LINK("ELLIPS", x, y, a, b[, x1 , y1 , a1, b1,...])

3.33.2. Descri ption

(//,36�GUDZV�HOOLSVHV�ZLWK�D[LV�FHQWHU�SRLQW�[�\�PDMRU�VHPL�D[LV�D��PLQRU�VHPL�D[LV�E��DQG�LQFOLQDWLRQ
SKL�WR�WKH�PDMRU�VHPL�D[LV�

$�PD[LPXP�RI�WKUHH�GLIIHUHQW�HOOLSVHV�FDQ�EH�GUDZQ�ZLWK�RQH�SDUDPHWHU�OLVW��7KH�SDUDPHWHUV�FDQ�DVVXPH
DQ\�YDOXHV�H[FHSW����7KH�DEVROXWH�YDOXH�LV�DXWRPDWLFDOO\�XVHG�IRU�WKH�PDMRU�DQG�PLQRU�VHPL�D[LV��$IWHU
WKH�H[HFXWLRQ�RI�(//,36�WKH�FXUVRU�DVVXPHV�WKH�FRRUGLQDWHV�RI�WKH�VHPL�D[LV�SRLQWV�RI�LQWHUVHFWLRQ��7KH

LQWHUQDO�DQJOH�SKL�UHPDLQV�XQFKDQJHG�

7KURXJK�LQWHUQDO�URXQGLQJ�HUURUV�WKH�HOOLSWLFDO�DUFV�PD\�VRPHWLPHV�QRW�DSSHDU�TXLWH�VPRRWK��7KLV�RFFXUV
SDUWLFXODUO\� ZKHQ� WKH�PDLQ� D[HV� DUH� LQFOLQHG� WR� WKH� KRUL]RQWDO� RU� YHUWLFDO�� EHFDXVH� WKH� FRRUGLQDWH
WUDQVIRUPDWLRQV�DUH�FDUULHG�RXW�E\�LQWHUSRODWHG�WULJRQRPHWULFDO�IXQFWLRQV�
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3.34. CLLIPS

3.34.1. Format

CALL LINK("CLLIPS", x, y, a, b[, x1 , y1 , a1, b1,...])

3.34.2. Descri ption

&//,36�ZRUNV�OLNH�(//,36��H[FHSW�WKDW�WKH�HOOLSVHV�DUH�GHOHWHG��$OO�FRQGLWLRQV�OLVWHG�IRU�(//,36�DSSO\
WR�&//,36�

3.34.3. Examples

100 REM SAVE DSK1.CONE
110 REM ***CONE***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 CALL LINK("SETCOL",15,2)
150 CNT=0
160 M=0
170 A=42
180 B=22
190 FOR Y=81 TO 1 STEP -8
200 IF M=1 THEN 230
210 M$="ELLIPS"
220 GOTO 240
230 M$="CLLIPS"
240 CALL LINK(M$,54,Y,A,B)
250 A=A-4
260 B=B-2
270 NEXT Y
280 M=M+1
290 CNT=CNT+1
300 IF CNT>5 THEN END
310 CALL WAIT(75)
320 IF M=1 THEN 170
330 M=0
340 GOTO 170

,I�0 ���D�FRQH�LV�DOZD\V�GUDZQ�GXH�WR�WKH�FRQWURO�FRPPDQGV�LQ�OLQHV����������0���D�VWULQJ�YDULDEOH��FDQ

DOVR�EH�SDVVHG�DV�SURFHGXUH�QDPH�

7KH�SURJUDP�FDQ�EH�WHUPLQDWHG�E\�HQWHULQJ�FCTN CLEAR �
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3.35. VALUES

3.35.1. Format

CALL LINK("VALUES", x, y, phi , fg , bg)

3.35.2. Descri ption

9$/8(6�UHWXUQV�WKH�SUHVHQW�LQWHUQDO�SDUDPHWHUV�WR�WKH�YDULDEOH�OLVW�

[ &XUVRU�FROXPQ

\ &XUVRU�URZ

SKL &XUVRU�DQJOH

IJ )RUHJURXQG�FRORU

EJ %DFNJURXQG�FRORU

$V�WKH�DQJOH�LV�PRGXODWHG�LQWHUQDOO\��LW�LV�DOZD\V�EHWZHHQ�������GHJUHHV�LQGHSHQGHQW�RI�WKH�SUHYLRXV
LQSXW�

3.35.3. Examples

100 REM SAVE DSK1.3353VALUES
110 REM ***VALUES***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 FOR I=1 TO 12
150 CALL LINK("SETTO",64,60)
160 CALL LINK("MOVE",30)
170 CALL LINK("VALUES",X,Y,PHI,FG,BG)
180 CALL LINK("CIRCLE",X,Y,20)
190 CALL LINK("TURN",30)
200 NEXT I
210 CALL KEY(0,K,S)
220 IF S=0 THEN 210

)URP�WKH�FHQWHU�SRLQW�RI�WKH�JUDSKLF�ZLQGRZ��SURJUDP�OLQH�����GUDZV�D�OLQH�ZLWK�OHQJWK����

/LQH�����GHWHUPLQHV�WKH�ILQDO�FXUVRU�SRVLWLRQ��/LQH�����WDNHV�WKLV�SRVLWLRQ�DV�FHQWHU�SRLQW�IRU�D�FLUFOH�ZLWK
UDGLXV����
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3.36. AXIS

3.36.1. Format

CALL LINK("AXIS", x, lenxr , lenxl , deltax , y, lenyu , lenyd , deltay )

3.36.2. Descri ption

$;,6�GUDZV�D�V\VWHP�RI�FRRUGLQDWHV�ZLWK�WKH�IROORZLQJ�SDUDPHWHUV�

[�\ &HQWHU�SRLQW�RI�FRRUGLQDWHV

OHQ[O /HIW�KDQG�VLGH�;�VHPL�D[LV��OHQJWK�

OHQ[U 5LJKW�KDQG�VLGH�;�VHPL�D[LV��OHQJWK�

GHOWD[ 3LWFK�RI�WKH�;�JULG

OHQ\X 7RS�<�VHPL�D[LV��OHQJWK�

OHQ\G %RWWRP�<�VHPL�D[LV��OHQJWK�

GHOWD\ 3LWFK�RI�WKH�<�JULG

$OO�YDOXHV�DUH�WDNHQ�DV�DEVROXWH�YDOXHV��$Q\�VHPL�D[LV�ZLWK�D�YDOXH�RI���LV�QRW�GUDZQ�

,I�WKH�YDOXH�IRU�WKH�JULG�HTXDOV���RU�PRUH�WKDQ�WKDW�RI�WKH�FRUUHVSRQGLQJ�VHPL�D[LV��QR�JULG�ZLOO�EH�GUDZQ�

$IWHU�WKH�H[HFXWLRQ�RI�$;,6�WKH�FXUVRU�ZLOO�DVVXPH�WKH�SRVLWLRQ�DW�WKH�FHQWHU�SRLQW�RI�WKH�FRRUGLQDWH
V\VWHP�

7KH�LQWHUQDO�DQJOH�SKL�LV�DOWHUHG��7KH�V\VWHP�RI�FRRUGLQDWHV�PD\�QRW�EH�FRPSOHWHO\�RQ�WKH�VFUHHQ�

3.36.3. Examples

100 REM SAVE DSK1.3363ZYKLOM
120 REM ***ZYKLOM***
130 CALL LINK("GRAFIC",0)
140 CALL LINK("WINDOW",3,8)
150 PI2=8*ATN(1)
160 CALL LINK("AXIS",8,0,116,4,60,60,59,4)
170 X=7
180 CALL LINK("SETTO",X,40)
190 FOR PHI=0 TO 3*PI2 STEP PI2/16
200 X=X+2
210 Y=20*(SIN(2*PHI)+2*COS(PHI))+60
220 CALL LINK("MOVETO",X,Y)
230 NEXT PHI
240 CALL KEY(0,K,S)
250 IF S=0 THEN 240
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3.37. HSTDIA

3.37.1. Format

CALL LINK("HSTDIA", x, y, width , height , depth )

3.37.2. Descri ption

+67',$�GUDZV�D�EORFN�GLDJUDP�ZLWK�WKH�IROORZLQJ�SDUDPHWHUV�

[�\ &RRUGLQDWHV�RI�WKH�OHIW�ERWWRP�FRUQHU�RI�WKH�EORFN

ZLGWK :LGWK�RI�EORFN�GLDJUDP

KHLJKW +HLJKW�RI�EORFN�GLDJUDP

GHSWK 'HSWK�RI�EORFN�GLDJUDP

2QO\�WKH�DEVROXWH�YDOXHV�DUH�XVHG�

3.37.3. Examples

100 REM SAVE DSK1.3373HISTO
110 REM ***HISTOGRAMS***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 FOR N=2 TO 20
150 CALL LINK("SETCOL",N,14,2)
160 NEXT N
170 CALL LINK("AXIS",8,10,120,8,20,90,0,4)
180 CALL LINK("HSTDIA",16,22,12,80,6)
190 CALL LINK("HSTDIA",40,22,12,45,6)
200 CALL LINK("HSTDIA",70,22,12,67,6)
210 CALL LINK("HSTDIA",94,22,16,12,6)
220 CALL LINK("WRITE",15,3,"HISTOGRAMS")
230 CALL KEY(0,K,S)
240 IF S=0 THEN 230
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3.38. CRCDIA

3.38.1. Format

CALL LINK("CRCDIA", x, y, radius , phi , dphi [, x1 , y1 , phi1 , dphi1 ,...])

3.38.2. Descri ption

&5&',$�GUDZV�D�FLUFXODU�GLDJUDP�ZLWK�WKH�IROORZLQJ�SDUDPHWHUV�

[�\� &RRUGLQDWHV�RI�FLUFXODU�VHJPHQW�FHQWHU�SRLQW

UDGLXV 5DGLXV�RI�FLUFXODU�VHJPHQW

SKL 6WDUW�DQJOH�RI�FLUFXODU�VHJPHQW

GSK )LQDO�DQJOH�RI�FLUFXODU�VHJPHQW

2QO\�WKH�DEVROXWH�YDOXHV�DUH�XVHG�

3.38.3. Examples

100 REM SAVE "DSK1.3383CIRCDI"
110 REM ***CIRCULAR DIAGRAMS***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 FOR N=1 TO 13 STEP 2
150 CALL LINK("SETCOL",N,16,2,N+1,14,2,N+14,9,2,N+15,14,2)
160 NEXT N
170 CALL LINK("CRCDIA",64,60,38,180,276)
180 CALL LINK("CRCDIA",68,60,38,276,450)
190 CALL LINK("CRCDIA",68,64,38,90,180)
200 CALL LINK("WRITE",14,2,"CIRC-DIAGRAMS")
210 CALL KEY(0,K,S)
220 IF S=0 THEN 210
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3.39. WRITE

3.39.1. Format

CALL LINK("WRITE", r , c, string [, r1 , c1 , string1 ,...])

3.39.2. Descri ption

:5,7(�HQDEOHV�WKH�PL[LQJ�RI�JUDSKLF�DQG�WH[W�

$W�SRVLWLRQ�URZ��U��DQG�FROXPQ��F��RI�WKH�JUDSKLF�ZLQGRZ�:5,7(�GLVSOD\V�VWULQJ�

/LPLWDWLRQV� U ��WR���

F ��WR���

,I�VWULQJ�LV�WRR�ORQJ�IRU�WKH�DSSURSULDWH�OLQH��WKH�UHVW�ZLOO�EH�FXW��$�PD[LPXP�RI���VWULQJV�FDQ�EH�HQWHUHG
ZLWK�RQH�SDUDPHWHU�OLVW��7KH�$6&,,�FRGHV��XSSHU�FDVHV��ORZHU�FDVHV��GLJLWV�DQG�VSHFLDO�FKDUDFWHUV��FDQ�EH
XVHG�
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3.40. DSPLAY

3.40.1. Format

CALL LINK("DSPLAY", r , c, size , var$ )

3.40.2. Descri ption

7KLV� VWDWHPHQW� FRUUHVSRQGV� WR� WKH� VWDQGDUG� ([WHQGHG� %DVLF� ',63/$<� $7�� ,W� XVHV� WKH� IROORZLQJ
SDUDPHWHUV�

U 5RZ�RI�VFUHHQ�������

F &ROXPQ�RI�VFUHHQ�������

VL]H /HQJWK�RI�WKH�VWULQJ��PD[�����

YDU� 6WULQJ�YDULDEOH��PD[�����FKDUDFWHUV�

:LWK�WKLV�VWDWHPHQW�VL]H�FKDUDFWHUV�RI�VWULQJ�YDU��DUH�WUDQVPLWWHG�WR�WKH�VFUHHQ�SRVLWLRQ��U�F���*UDSKLF
YDOXHV�ORFDWHG�XQGHU�WKH�VWULQJ�DUH�HUDVHG��1RWH�WKH�GLIIHUHQFH�WR�:5,7(���

,I�VL]H�LV�QHJDWLYH��VL]H�SRVLWLRQV�DUH�QRW�GHOHWHG�EHIRUH�WKH�RXWSXW�RI�WKH�VWULQJ�

'63/$<�LV�DYDLODEOH�LQ�*UDSKLF�0RGH�RQO\�LI�WKH�PRGH�LV��!���
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3.41. ACCEPT

3.41.1. Format

CALL LINK("ACCEPT", r , c, size , var$ )

3.41.2. Descri ption

7KLV� VWDWHPHQW� FRUUHVSRQGV� WR� WKH� VWDQGDUG� ([WHQGHG� %DVLF� $&&(37� $7� DQG� XVHV� WKH� IROORZLQJ
SDUDPHWHUV�

U 5RZ�RI�WKH�VFUHHQ�������

F &ROXPQ�RI�WKH�VFUHHQ�������

VL]H /HQJWK�RI�WKH�VWULQJ��PD[�����FKDUDFWHUV�

YDU� 6WULQJ�YDULDEOH��PD[�����FKDUDFWHUV�

$&&(37�DFFHSWV�VL]H�FKDUDFWHUV�RI�D�VWULQJ�DW�WKH�SRVLWLRQ��U�F���,I�VL]H�LV�SRVLWLYH�VL]H�SRVLWLRQV�DUH�GHOHWHG
SUHYLRXVO\�

'XULQJ�WKH�LQSXW�WKH�IROORZLQJ�NH\V�DUH�DFWLYH�

8$/3+$ $6&,,�FRGHV��������
�� &XUVRU�OHIW
�! &XUVRU�ULJKW
(5$6( 'HOHWHV�WKH�LQSXW
(17(5 $FFHSWV�WKH�VWULQJ
5(3($7 5HSHDW�IXQFWLRQ

CAUTION

FCTN QUIT�DQG�FCTN CLEAR �DUH�LQHIIHFWLYH�GXULQJ�WKH�H[HFXWLRQ�RI�WKLV�FRPPDQG�

$&&(37�ZLOO�DFFHSW�DOO�NH\�FRGHV��EXW�IRU�WH[W�SXUSRVHV�RQO\�8$/3+$V��XSSHU�FDVHV��DUH�XVHIXO�
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3.41.3. Examples

100 REM SAVE DSK1.3413STAR1
110 REM ***STAR1***
120 CALL LINK("GRAFIC",1)
130 CALL LINK("WINDOW",3,8)
140 CALL LINK("SETCOL",12,2)
150 CALL LINK("SETTO",5,60)
160 CALL LINK("MOVE",120)
170 CALL LINK("SETTO",64,1)
180 CALL LINK("TURN",90)
190 CALL LINK("MOVE",120)
200 S1=S
210 Z1=60
220 Z2=36
230 S2=64
240 S3=124
250 Z3=60
260 Z4=84
270 S4=64
280 FOR I=1 TO 10
290 CALL LINK("SETTO",S1,Z1)
300 CALL LINK("MOVETO",S2,Z2,S3,Z3,S4,Z4,S1,Z1)
310 S1=S1+4
320 Z2=Z2-4
330 S3=S3-4
340 Z4=Z4+4
350 NEXT I
360 CALL LINK("WRITE",11,3,"GRAPHIC TEXT")
370 CALL LINK("DSPLAY",17,3,27,"ENTER THE WORD "STOP"")
380 CALL LINK("DSPLAY",18,3,27,"TO EXIT THE PROGRAM")
390 CALL LINK("ACCEPT",22,3,4,M$)
400 IF M$<>"STOP" THEN 120
410 STOP
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3.42. SHIFT

3.42.1. Format

CALL LINK("SHIFT", deltax , deltay )

3.42.2. Descri ption

7KLV�VWDWHPHQW�SHUIRUPV�D�OLQHDU�WUDQVIRUPDWLRQ�RI�WKH�JUDSKLF�

GHOWD[ 0RYHPHQW�LQ�;�GLUHFWLRQ��FROXPQV���SRVLWLYH�YDOXHV�ULJKWZDUGV�

GHOWD\ 0RYHPHQW�LQ�<�GLUHFWLRQ��URZV���SRVLWLYH�YDOXHV�GRZQZDUGV�

CAUTION

7KH�JUDSKLF�ZLQGRZV�LQ�WKH�VFUHHQ�ZLOO�QRW�EH�WUDQVIRUPHG�
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3.43. GSAVE

3.43.1. Format

CALL GSAVE (" filename ")

3.43.2. Descri ption

7KLV�VWDWHPHQW�FDQ�EH�XVHG�WR�VDYH�VFUHHQ�GLVSOD\V�

*UDSKLFV�FDQ�RQO\�EH�VDYHG�WR�IORSS\�GLVN��$Q\�YDOLG�ILOHQDPH�PD\�EH�XVHG��ILOHQDPH�FDQ�EH�HQWHUHG�DV
D�VWULQJ�RU�D�VWULQJ�YDULDEOH��7KH�QDPH�RI�WKH�ILOH�PD\�QRW�EH�ORQJHU�WKDQ���FKDUDFWHUV�

7KH�VDYHG�ILOH�LV�IRUPDWWHG�LQ�PHPRU\�LPDJH�IRUPDW��7KH�FRORUV�RI�WKH�JUDSKLF�DQG�WKH�SRVLWLRQ�RI�WKH
JUDSKLF�ZLQGRZ�DUH�VWRUHG�LQ�VHSDUDWH�ILOHV�IRU�D�WRWDO�RI���GLVN�ILOHV�
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3.44. GLOAD

3.44.1. Format

CALL GLOAD(" filename ")

3.44.2. Descri ption

7KLV�VWDWHPHQW�ORDGV�D�JUDSKLF�FDOOHG�ILOHQDPH�IURP�GLVNHWWH�LQWR�9'3�5$0��WKDW�ZDV�SUHYLRXVO\�VWRUHG
ZLWK�*/2$'�

8VLQJ�&$//�*/2$'�ZLWKRXW�H[HFXWLQJ�SUHYLRXV�D�*5$),&�VWDWHPHQW�ZLOO�FDXVH�DQ�HUURU�PHVVDJH�DQG
SURJUDP�H[HFXWLRQ�LQWHUUXSW�

3.44.3. Examples

100 REM SAVE DSK1.3443GSAVE
110 REM ***GSAVE***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 FOR R=2 TO 40
150 CALL LINK("CIRCLE",64,60,R)
160 NEXT R
170 CALL GSAVE("DSK1.3443GDATA")
180 STOP

> NEW

100 REM SAVE DSK1.3443GLOAD
110 REM ***GLOAD***
120 CALL LINK("GRAFIC",0)
130 CALL GLOAD("DSK1.3443GDATA")
140 CALL KEY(0,K,S)
150 IF S=0 THEN 140

7KH�SUHYLRXV�H[DPSOH�FDXVHV�WKH�JHQHUDWLRQ�RI�WKH�IROORZLQJ�ILOHV�RQ�'6.��

����*'$7$ &RQWDLQV�JUDSKLF�WDEOH�DQG�SDUDPHWHUV
����*'$7$� &RQWDLQV�D�VFUHHQ�GXPS
����*'$7$� &RQWDLQV�FRORUV�RI�WKH�JUDSKLF

%\�VDYLQJ�DQG�ORDGLQJ�WKH�JUDSKLF�RQO\�WKH�ILUVW�ILOHQDPH��LQ�WKLV�H[DPSOH�����*'$7��PXVW�EH�VWDWHG�
7KH�LQSXW�RI�WKH�VHFRQG�RU�WKLUG�ILOH�QDPH�OHDGV�WR�LQFRUUHFW�IXQFWLRQV�

7KH�VWDWHPHQW�:,1'2:�FDQ�EH�FDQFHOHG�E\�ORDGLQJ�WKH�JUDSKLF�EHFDXVH�HYHU\�ZLQGRZ�RQ�WKH�VFUHHQ�LV
RYHUZULWWHQ�E\�WKH�ORDGHG�JUDSKLF�
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3.45. BHCOPY

3.45.1. Format

CALL BHCOPY(" filename "," esc-sequence ")

3.45.2. Descri ption

%+&23<�SURGXFHV�VFUHHQ�GXPSV�ZLWK�GRW�PDWUL[�SULQWHUV�OLNH�(3621�RU�FRPSDWLEOH�RQHV�LQ�ELW�LPDJH
PRGH�

&UHDWLQJ�JUDSKLFV�RQ�GRW�PDWUL[�SULQWHUV�LV�HDV\�DQG�IDVW��7KHVH�KDUGFRS\�URXWLQHV�ZRUN�LQ�WKH�VWDQGDUG
PRGH�RI�WKH�([WHQGHG�%DVLF�,,�3OXV��WRR�

7KH�SDUDPHWHUV�DUH�

ILOHQDPH 3ULQWHU�RSWLRQV
8VXDO���56����%$ �����'$ ��&5��RU��3,2�&5��7KH�GLS�VZLWFKHV�RQ�WKH
SULQWHU�KDYH�WR�EH�VHW�DFFRUGLQJO\

HVF�VHTXHQFH 3ULQWHU�DGMXVWPHQW
H�J����.��RU��/�
IRU�QRUPDO�RU�GRXEOH�GHQVLW\�LQ�ELW�LPDJH�PRGH

3.45.3. CAUTION

7KH�ILOHQDPH�H[WHQVLRQ��&5�LV�HVVHQWLDO�IRU�WKHVH�URXWLQHV�WR�ZRUN�FRUUHFWO\��7KH�SULQWHU�PXVW�KDYH�VHW
WKH�LQYHUVH�VLJQDO�$872�)(('�;7�LQWHUQDOO\�WR�21�

8VLQJ�VHULDO�LQWHUIDFHV��56�����WKH�H[WHQVLRQ��'$ ��PXVW�EH�DGGHG��7KH�SULQWHU�QHHGV�WR�EH�VHW�WR���GDWD
ELWV�WRR�

HVF�VHTXHQFH�GHSHQGV�RQ�WKH�SULQWHU��<RX�QHHG�WR�FRQVXOW�WKH�SULQWHU�PDQXDO�IRU�WKH�YDOXHV�WR�EH�XVHG�
%+&23<�VHQGV�DW�WKH�EHJLQQLQJ�RI�HYHU\�OLQH�&+5������� (6&���WKHQ�HVF�VHTXHQFH��PD[�����FKDUDFWHUV��
WKHQ�WKH�FKDUDFWHUV�&+5�����DQG�&+5������IRU�WKH�VXEVHTXHQW�����E\WHV���7KH�����E\WHV�FRUUHVSRQGLQJ
WR�WKH�KDUGFRS\�RI�RQH�VFUHHQ�OLQH�DUH�VHQW�QH[W��HQGLQJ�ZLWK�&+5�������IRU�&5���7KLV�UHVSHFWV�WKH�GDWD
WUDQVIHU�VHTXHQFH�RI�7,�/LQH�3ULQWHU��(3621��XVLQJ�WKH�ELW�LPDJH�PRGH�

3.45.4. Format sam ples

CALL BHCOPY("RS232.BA=9600.DA=8.CR","K")
CALL BHCOPY("PIO.CR","L")
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3.45.5. Examples

100 REM SAVE DSK1.3455EPSON
110 REM ***EPSONCOPY***
120 CALL LINK("GRAFIC",0)
130 CALL LINK("WINDOW",3,8)
140 CALL LINK("CENTRE",64,60)
150 FOR PHI=0 TO 355 STEP 5
160 CALL LINK("SETTO",0,0)
170 CALL LINK("TURNTO",PHI)
180 CALL LINK("MOVE",50)
190 NEXT PHI
200 CALL LINK("WRITE",15,6,"BHCOPY")
210 POPT$="PIO.CR"
220 OPEN #1:POPT$,OUTPUT
230 PRINT #1:CHR$(27);"A";CHR$(8)
240 CLOSE #1
250 CALL BHCOPY(POPT$,"K")
260 STOP

Fig. 3. BHCOPY

7KH�UHSURGXFWLRQ�RI�WKH�UDGLDWLQJ�ZUHDWK�RQ�WKH�SULQWHU�LV�JHQHUDWHG�E\�%+&23<�LQ�WKH�SURSRUWLRQ����
LQ�VLQJOH�GHQVLW\���.����EXW�LV�GHIRUPHG�HOOLSWLFDOO\�XVLQJ�GRXEOH�GHQVLW\���/���
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3.46. Hardco py demonstration program

7KH�IROORZLQJ�SURJUDP�H[DPSOH�LV�FDOOHG�+&23<'(02��7KLV�SURJUDP�GHPRQVWUDWHV�KRZ�YDULRXV�JUDSKLF
SDWWHUQV�DUH�FUHDWHG�

7KLV�SURJUDP�LV�D�XVHIXO�DLG�VWXG\LQJ�WKH�RXWSXW�RI�JUDSKLF�WR�D�PDWUL[�SULQWHU�

100 ! SAVE DSK1.3460HCDEMO
110 ! ***HCOPYDEMO***
120 ! By Apesoft 19850301
130 POPT$="PIO.CR" !3-D OPTION
140 ! Line feed reduction to 8 pixel rows
150 !
160 LF8$=CHR$(27)&"A"&CHR$(8)
170 OPEN #1:POPT$,OUTPUT
180 PRINT #1:LF8$
190 CLOSE #1
200 !
210 ! Pattern for "APESOFT" copyright sign
220 !
230 DATA 96,000001070F1F1F3F,97,3F3F7F7F7F7F7F7F,
    98,003FFFFFFFFFFFFF,99,E3C1808080C1E3FF
240 DATA 100,030F1F3F3F7F7F7F,101,7F7F7F7F7F7F7F7F,
    102,60787C7E7E7E7F7F,103,7F7F7E7E7E7C7860
250 DATA 104,7F7F7F7F7F7F7F7F
260 DATA 106,030F1F3F3F3F7F7F,107,7F7F3F3F3F1F0F03,
    108,60787C7E7E7E7F7F,109,00007E7E7E7C7860
270 DATA 110,030F1F3F3F3F7F7F,111,7F00003F3F1F0F03,
    112,E0F8FCFEFEFE8080,113,FFFFFEFEFEFCF8E0
280 DATA 114,030F1F3F3F3F7F7F,115,7F7F7F3F3F1F0F03,
    116,60787C7E7E7E7F7F,117,7F7F7F7E7E7C7860
290 DATA 118,000000030F1F3F3F,119,0000001C3E7F7F7F,
    120,3F7F7F7F7F7F7F7F,121,7F7F7F7F7F7F7F7F
300 DATA 122,3E1C000000006060,123,6060606
310 DATA 124,0000007F7F7F7F7F0,125,000000000000006,
    126,7F7F7F7F7F7F7F7F,127,7F7F7F3F3F1F0F03
320 DATA 128,6060606060000000,129,001C3E7F7F7F3E1C
330 DATA 130,00FCFFFFFFFFFFFF,131,9F87838181808080,
    132,000080E0F0F8F8FC,133,FCFCFEFEFEFEFEFE
340 DATA 134,7F7F7F7F7F7F7F3F,135,3F3F1F1F0F070100,
    136,8080C0C0C0E0F0FC,137,FFFFFFFFFFFFFF3F
350 DATA 138,8080808080808080,139,FFFFFFFFFFC0FFFF,
    140,FEFEFEFEFEFEFCFC,141,FCF8F8F0E000FEFE
360 ! Transfer of Ape characters
370 CALL CLEAR
380 CALL SCREEN(2)
390 READ I,N$
400 CALL CHAR(I,N$)
410 IF I<141 THEN 390
420 PRINT TAB(9);"MICROCOMPUTER"::
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430 PRINT TAB(7);"`b";CHR$(130);CHR$(132);"        vw|}"
440 PRINT TAB(7);"ac";CHR$(131);CHR$(133);"dfjlnprtxz~";CHR$(128)
450 PRINT TAB(7);CHR$(134);CHR$(136);CHR$(138);CHR$(140);
    "egkmoqsuy{";CHR$(127);CHR$(129)
460 PRINT TAB(7);CHR$(135);CHR$(137);CHR$(139);CHR$(141);"h"
470 PRINT:TAB(11);"SOFTWARE":::::::::::::::
480 CALL SCREEN(4)
490 CALL BHCOPY(POPT$,"K")
500 CALL ALLSET
510 !
520 ! 3-D cube
530 !
540 CALL LINK("GRAFIC",0)
550 CALL LINK("CENTRE",1,-2)
560 CALL LINK("WINDOW",1,1)
570 CALL LINK("TURNTO",41,8103)
580 FOR Y=-30 TO -95 STEP -3
590 CALL LINK("SETTO",X,Y)
600 CALL LINK("MOVE",40)
610 NEXT Y
620 Y=-55
630 CALL LINK("TURNTO",90)
640 FOR X=32 TO 117 STEP 3
650 Y=Y+1
660 CALL LINK("SETTO",X,Y)
670 CALL LINK("MOVE",65)
680 NEXT X
690 CALL LINK("TURNTO",-18.4349)
700 Y=-30
710 FOR X=1 TO 33 STEP 3
720 CALL LINK("SETTO",X,Y)
730 CALL LINK("MOVE",92)
740 Y=Y-2.5
750 NEXT X
760 CALL BHCOPY(POPT$,"K")
770 !
780 ! Pyramid
790 !
800 CALL LINK("CLTBLE")
810 CALL LINK("CENTRE",64,1)
820 YG=-96
830 FOR XG=-63 TO -20 STEP 2
840 CALL LINK("SETTO",0,0)
850 CALL LINK("MOVETO",XG,YG)
860 YG=YG-1
870 NEXT XG
880 CALL LINK("SETTO",0,0)
890 CALL LINK("REMVTO",XG,YG)
900 FOR XG=XG+3 TO 46 STEP 3
910 CALL LINK("SETTO",0,0)
920 CALL LINK("MOVETO",XG,YG)
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930 YG=YG+3
940 NEXT XG
950 CALL BHCOPY(POPT$,"K")
960 !
970 ! Cylinder
980 !
990 CALL LINK("CLTBLE")
1000 CALL LINK("SETBLE",12)
1010 CALL LINK("WINDOW",-1,4)
1020 CALL LINK("CENTRE",48,1)
1030 CALL LINK("TURNTO",0)
1040 FOR Y=-120 TO -40 STEP 3
1050 CALL LINK("ELLIPS",0,Y,48,24)
1060 NEXT Y
1070 FOR R=48 TO 2 STEP -2
1080 CALL LINK("ELLIPS",0,Y,R,R/2)
1090 NEXT R
1100 CALL BHCOPY(POPT$,"K")
1110 !
1120 ! Cyclone
1130 !
1140 PI2=8*ATN(1)
1150 CALL LINK("GRAFIC",1)
1160 CALL LINK("WINDOW",5,8)
1170 CALL LINK("CENTRE",1,40)
1180 CALL LINK("AXIS",8,116,0,4,0,36,40,4)
1190 X=7
1200 CALL LINK("SETTO",X,-20)
1210 FOR PHI=0 TO 3*PI2 STEP PI2/16
1220 X=X+2
1230 Y=20*(SIN(2*PHI)*COS(PHI)*2)
1240 CALL LINK("MOVETO",X,Y)
1250 NEXT PHI
1260 CALL LINK("DSPLAY",16,9,8,"AVERAGE")
1270 CALL LINK("DSPLAY",17,9,13,"VALUES")
1280 M$="TEMPERATURE"
1290 FOR Z=5 TO 15
1300 CALL LINK("DSPLAY",Z,7,1,SEG$(M$,Z-4,1))
1310 NEXT Z
1320 CALL LINK("WRITE",10,Z,"day-degrees")
1330 CALL BHCOPY(POPT$,"K")
1340 !
1350 ! Histograms
1360 !
1370 CALL LINK("GRAFIC",0)
1380 CALL LINK("SETBLE",24)
1390 CALL LINK("WINDOW",1,1)
1400 CALL LINK("HSTDIA",1,68,4,8,2,8,56,8,16,4,24,32,12,32,8)
1410 CALL LINK("HSTDIA",50,0,18,56,11)

1420 CALL BHCOPY(POPT$,"K")
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1430 !
1440 ! Torus
1450 !
1460 CALL LINK("CLTBLE")
1470 CALL LINK("CENTRE",96,40)
1480 PIARC=4*ATN(1)
1490 FOR PHI=0 TO 2*PIARC STEP PIARC/40
1500 CALL LINK("CIRCLE",66*SIN(PHI),20*COS(PHI),17)
1510 NEXT PHI
1520 CALL BHCOPY(POPT$,"K")
1530 !
1540 ! Flowers
1550 !
1560 CALL LINK("GRAFIC",0)
1570 CALL LINK("WINDOW",1,4)
1580 CALL LINK("CENTRE",54,48)
1590 CALL LINK("SETTO",0,0)
1600 FOR PHI=0 TO 22.5 STEP 22.5
1610 CALL LINK("TURNTO",PHI)
1620 FOR X=1 TO 7
1630 FOR W=0 TO 15
1640 CALL LINK("MOVE",4)
1650 CALL LINK("TURN",W)
1660 NEXT W
1670 FOR W=16 TO 4 STEP -1
1680 CALL LINK("MOVE",4)
1690 CALL LINK("TURN",W)
1700 NEXT W
1710 CALL LINK("MOVETO",0,0)
1720 CALL LINK("TURN",6)
1730 NEXT X
1740 NEXT PHI
1750 FOR R=1 TO 12
1760 CALL LINK("CIRCLE",0,0,R)
1770 NEXT R
1780 CALL BHCOPY(POPT$,"K")
1790 !
1800 LF$=CHR$(10) !LINE FEED
1810 OPEN #1:POPT$,OUTPUT
1820 PRINT #1:CHR$(27);CHR$(2) !RESET TO STANDARD LINE FEED
1830 PRINT #1:LF$;LF$;LF$;LF$:" H I G H  R E S O L U T I O N":LF$;LF$
1840 PRINT #1:LF$;"       G R A P H I C";LF$;LF$
1850 CLOSE #1
1860 CALL LINK("BYEBYE")
1870 END
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4. Appendix

4.1. Alphabetic quick reference

7KH�RUGHU�RI�VWDWHPHQWV�GLVUHJDUGV�DQ\�SUHFHGLQJ�&$//V�RU�&$//�/,1.V�

CALL LINK("ACCEPT", r , c, size , var$ )

DFFHSWV�VL]H�FKDUDFWHUV�RI�WKH�VWULQJ�YDU��DW�SRVLWLRQ��U�F��

CALL ALLSET

UHVHWV�WKH�$6&,,�FKDUDFWHUV����WR�����WR�WKHLU�VWDQGDUG�GHILQLWLRQV�

CALL APESOFT

WUDQVIHUV�WKH�KLJK�UHVROXWLRQ�JUDSKLF�URXWLQHV�LQWR�WKH�5$0�H[SDQVLRQ��7KLV�FRPPDQG�PXVW�EH
HQWHUHG�EHIRUH�ORDGLQJ�RI�%$6,&�SURJUDPV�

CALL LlNK("ARCUS", x, y, r , phi , dphi [, x1 , y1 , r1 , phil , dphil ,...])

GUDZV�DUFV�ZLWK�FHQWHU�SRLQW�[�\��UDGLXV�U��VWDUWLQJ�DQJOH�SKL��DQG�DUF�DQJOH�GSKL�

CALL L1NK("AXIS", x, lenxl , lenxr , deltax , y, lenvu , lenyd , deltay )

GUDZV�D�V\VWHP�RI�FRRUGLQDWHV�ZLWK�WKH�FHQWHU�SRLQW�[�\��WKH�OHIW�;�VHPL�D[LV� OHQ[O��WKH�ULJKW
;�VHPL�D[LV� OHQ[U�� WKH� SLWFK� RI� WKH� ;�JULG� GHOWD[�� WKH� XSSHU� <�VHPL�D[LV� OHQ\X�� WKH� ERWWRP
<�VHPL�D[LV�OHQG\�DQG�WKH�SLWFK�RI�WKH�<�JULG�GHOWD\�

CALL BHCOPY(" filename "," esc-sequence ")

JHQHUDWHV�VFUHHQ�FRSLHV�RQ�(3621�RU�FRPSDWLEOH�SULQWHUV�LQ�ELW�LPDJH�PRGH��ILOHQDPH�FRQWDLQV
WKH�LQWHUIDFH�RSWLRQV�DQG�HVF�VHTXHQFH�FRQWDLQV�WKH�SULQWHU�DGMXVWPHQW�

CALL BYE

HUDVHV�WKH�ORDGHG�SURJUDPV�DQG�GDWD�DQG�FDOOV�WKH�PDVWHU�VFUHHQ��7KH�%$6,&�0RGH�LV�XQFKDQJHG�

CALL LINK("BYEBYE")

FDQFHOV�*UDSKLF�0RGH��ORDGV�WKH�VWDQGDUG�FKDUDFWHU�VHW�DQG�UHHVWDEOLVKHV�([WHQGHG�%DVLF�,,�3OXV
6WDQGDUG�0RGH�
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CALL LINK("CENTRE", x, y)

GHILQHV� WKH� V\VWHP�RI� XVHU� GHILQHG� FRRUGLQDWHV�ZLWK� WKH� ������SRLQW� WKH� SRVLWLRQ� �[�\�� RI� WKH
JUDSKLF�WDEOH�

CALL LINK("CIRCLE", x, v, r [, x1 , v1 , r1 ,...])

GUDZV�D�FLUFOH�ZLWK�WKH�FHQWHU�SRLQW�[�\�DQG�WKH�UDGLXV�U�

CALL CLRAPE

LQLWLDOL]HV�([WHQGHG�%$6,&�MXVW�OLNH�DIWHU�VHOHFWLRQ�RI�0(&+$7521,&�(;7(1'('�%$6,&�IURP
WKH�7,�VHOHFWLRQ�VFUHHQ��,W�PD\�RQO\�EH�HQWHUHG�DIWHU�H[HFXWLRQ�RI�&$//�$3(62)7�RWKHUZLVH�LW
ZLOO�FDXVH�D�V\QWD[�HUURU�

CALL LINK("CLARCS", x, y, r , phi , dphi [, x1 , y1 , r1 , phil , dphi1 ,...])

HUDVHV�WKH�DUF�SL[HOV�

CALL LINK("CLCRCL", x, y, r [, x1 , y1 , r1 ,...])

HUDVHV�WKH�FLUFOHV�

CALL LINK("CLLIPS", x, y, a, b[, x1 , y1 , a1, b1,...])

HUDVHV�WKH�HOOLSVHV�

CALL LINK("CLRECT", a, b[, a1, b1,...])

HUDVHV�WKH�UHFWDQJOHV

CALL LINK("CLSCRN")

FOHDUV�WKH�VFUHHQ��7KH�JUDSKLF�LQ�WKH�WDEOH�WRJHWKHU�ZLWK�DOO�RWKHU�LQWHUQDO�SDUDPHWHUV�UHPDLQ�

CALL LINK("CLTBLE")

FOHDUV�WKH�JUDSKLF�WDEOH�DQG�WKXV�WKH�JUDSKLF�

CALL LINK("CRCDIA", x, y, rad , phi , dphi [, x1 , y1 , rad1 , phi1 , dphil ,...])

GUDZV�D�FLUFXODU�GLDJUDP�ZLWK�WKH�FRRUGLQDWHV�RI�WKH�FLUFXODU�VHJPHQW�FHQWHU�SRLQW�;�<��UDGLXV
5$'��VWDUWLQJ�DQJOH�3+,��DQG�ILQDO�DQJOH�RI�WKH�FLUFXODU�VHJPHQW�'3+�
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CALL LINK("DSPLAY", r , c, size , var$ )

VHWV�VL]H�FKDUDFWHUV�RI�WKH�VWULQJ�YDU��DW�SRVLWLRQ��U�F��

CALL LINK("ELLIPS", x, y, a, b[, xl , yl , al , b1,...])

GUDZV�HOOLSVHV�ZLWK�D[LV�FHQWHU�SRLQW�[�\��PDMRU�VHPL�D[LV�D��PLQRU�VHPL�D[LV�E�DQG�LQFOLQDWLRQ�SKL
WR�WKH�PDMRU�VHPL�D[LV�

CALL FIND(" get-string "," string array "(), return variable )

ORRNV�LQ�D�RQH�GLPHQVLRQDO�VWULQJ�DUUD\�IRU�JHW�VWULQJ��UHWXUQ�YDULDEOH�FDUULHV�WKH�QXPEHU�RI�WKH
ZDQWHG�HOHPHQW��,I�JHW�VWULQJ�LV�QRW�IRXQG��UHWXUQ�YDULDEOH�LV�DVVLJQHG�WKH�YDOXH����

CALL GLOAD(" filename ")

ORDGV�D�JUDSKLF�FDOOHG�ILOHQDPH�IURP�GLVNHWWH�LQWR�9'3�5$0�

CALL GPEEK(address , numeric variable list )

UHDGV�WKH�FRQWHQWV�RI�VHTXHQWLDO�*520�DGGUHVVHV�

CALL LINK("GRAFIC", mode)

VHWV�WKH�JUDSKLF�PRGH��LQLWLDOL]HV�DOO�WKH�FRPSXWHU�UHJLVWHUV��DQG�GHILQHV�D�JUDSKLF�WDEOH��PD[�����

YHUWLFDO�DQG�����KRUL]RQWDO�OLQHV��GHSHQGLQJ�RQ�PRGH��JUDSKLF�RU�WH[W�PRGH��

CALL GSAVE(" filename ")

VDYHV�WKH�FRORUV�RI�WKH�JUDSKLF��WKH�SRVLWLRQ�RI�WKH�JUDSKLF�ZLQGRZ��DQG�WKH�JUDSKLF�SDUDPHWHUV
LQ�PHPRU\�LPDJH�IRUPDW�RQ�GLVNHWWH�

CALL LINK("HSTDIA", x, y, width , height , depth )

GUDZV�D�EORFN�GLDJUDP�ZLWK�WKH�FRRUGLQDWHV�RI�WKH�OHIW�ERWWRP�FRUQHU�RI�WKH�EORFN�[�\��ZLWK�ZLGWK
ZLGWK��KHLJKW�KHLJKW��DQG�GHSWK�GHSWK�

CALL LINK("IFSET", x, y, var [, x1 , y1 , var1 ,...])

FKHFNV�LI�D�SL[HO�ZLWK�FRRUGLQDWHV�[�\�LV�VHW�RU�QRW�DQG�UHWXUQV�WKH�UHVXOW�WR�WKH�YDULDEOH�YDU�

CALL LINK("INVERT", x, y, dx , dy )

LQYHUWV�VHFWLRQV�RI�WKH�JUDSKLF��[�\� LV�WKH�SL[HO�SRVLWLRQ�RI�WKH�XSSHU�OHIW�FRUQHU��G[�WKH�SL[HO
FROXPQ�SRVLWLRQ��DQG�G\�WKH�SL[HO�URZ�SRVLWLRQ�RI�WKH�LQYHUWHG�JUDSKLF�VHFWLRQ�
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CALL MLOAD(" filename ", mode)

ORDGV� VDYHG�&38�5$0�FRQWHQWV�EDFN� LQWR�&38�PHPRU\��([WHQGHG�%$6,&� ,,�3OXV�GRHV�QRW

UHTXLUH�PRGH��,I�PRGH�LV�SRVLWLYH��DQ�DXWR�VWDUW�DVVHPEO\�ODQJXDJH�SURJUDP�ILOH�H[HFXWLRQ�ZLOO�EH
SHUIRUPHG�

CALL MOVE ( mode, start address , target address , bytes )

PRYHV�WKH�FRQWHQWV�RI�PHPRU\�EORFNV�ZLWK�OHQJWK�E\WHV�GHSHQGLQJ�RQ�PRGH�������EHWZHHQ�9'3
5$0�DQG�&38�5$0�RU�ZLWKLQ�9'3�5$0�RU�&38�5$0�

CALL LINK("MOVE", dist )

GUDZV�D�OLQH�RI�OHQJWK�GLVW��VWDUWLQJ�IURP�WKH�SUHVHQW�SRVLWLRQ�[�\�RI�WKH�FXUVRU�ZLWK�WKH�SUHVHQW
LQWHUQDO�DQJOH�SKL�

CALL LINK("MOVETO", x, y[, xl , y1 ,...])

GUDZV�D�OLQH�IURP�WKH�SUHVHQW�LQWHUQDO�SRVLWLRQ�RI�WKH�FXUVRU�WR�WKH�QH[W�RQH�E\�WKH�SDUDPHWHU

SDLU�[�\�GHILQHG�SRVLWLRQ�

CALL MSAVE(" filename ", start address , bytes )

VDYHV�PHPRU\�EORFNV�RI�&38�5$0�ZLWK�OHQJWK�E\WHV�WR�DQ�H[WHUQDO�GHYLFH�LQ�SURJUDP�LPDJH
IRUPDW�

CALL NEW

HUDVHV�WKH�%$6,&�SURJUDP�DQG�GDWD�LQ�5$0�DQG�SUHSDUHV�WKH�FRPSXWHU�IRU�UHFHLYLQJ�RI�QHZ
%$6,&�SURJUDPV�

CALL QUITOF

GHDFWLYDWHV�WKH�48,7�IXQFWLRQ��FCTN =��

CALL QUITON

UHDFWLYDWHV�WKH�48,7�IXQFWLRQ�

CALL LINK("RECT", a, b[, a1, b1,...])

GUDZV�UHFWDQJOHV�LQ�WKH�RUGHU�D��!�E��!�D��!�E�XVLQJ�WKH�DFWXDO�FXUVRU�SDUDPHWHUV�

CALL LINK("REMOVE", dist )

GHOHWHV�DOO�SL[HOV�IURP�SRVLWLRQ�[�\�WR�WKH�GLVW�QHZ�SRVLWLRQ�RI�WKH�FXUVRU�
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CALL LINK("REMVTO", x, y[, x1 , y1 ,...])

GHOHWHV�WKH�OLQHV�

CALL LINK("RESET", x, y[, x1 , y1 ,...])

HUDVHV�SL[HOV�ZLWK�WKH�FRRUGLQDWHV�[�\�

CALL RESTORE(numeric variable )

SUHSDUHV�WKH�FRPSXWHU�WR�SURFHVV�WKH�QH[W�'$7$�6WDWHPHQW�XVLQJ�WKH�OLQH�QXPEHU�LQ�QXPHULF
YDULDEOH�

CALL SCREENOF

VZLWFKHV�WKH�VFUHHQ�RII�

CALL SCREENON

UHDFWLYDWHV�WKH�VFUHHQ�

CALL LINK("SETBLE", width )

GLPHQVLRQV�WKH�JUDSKLF�WDEOH�

CALL LINK("SETCOL", foreground color , background color )

FKDQJHV�IRUHJURXQG�FRORU�DQG�EDFNJURXQG�FRORU�VLPXOWDQHRXVO\�IRU�WKH�HQWLUH�JUDSKLF�

CALL LINK("SETCOL", n, fg , bg[, nl , fgl , bgl ,...])

GHILQHV�IRUHJURXQG�FRORU�IJ�DQG�EDFNJURXQG�FRORU�EJ�IRU�WKH�FKDUDFWHU�VHW�VSHFLILHG�E\�Q�

CALL LINK("SETTO", x, y[, x1 , y1 ,...])

VHWV�SL[HOV�ZLWK�WKH�FRRUGLQDWHV�[�DQG�\�

CALL LINK("SHIFT", deltax , deltay )

WUDQVIRUPV�D�JUDSKLF�OLQHDU�E\�WKH�YDOXHV�GHOWD[�LQ�FROXPQ�GLUHFWLRQ�DQG�GHOWD\�LQ�URZ�GLUHFWLRQ�
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CALL SPROF

VWRSV�WKH�PRYHPHQW�RI�DOO�VSULWHV�DW�RQFH�

CALL SPRON

UHVWDUWV�DOO�VWRSSHG�VSULWHV�

CALL LINK("TABLE", r , c, xmax, ymax, bytes )

UHWXUQV�WKH�SUHVHQW�SDUDPHWHUV�RI�WKH�JUDSKLF�WDEOH�WR�WKH�YDULDEOH�OLVW��U�FRQWDLQV�WKH�QXPEHU
RI� URZV�� F� WKH�QXPEHU�RI� FROXPQV��[PD[� WKH�PD[LPXP�QXPEHU�RI�SL[HO� FROXPQV��\PD[� WKH
PD[LPXP�QXPEHU�RI�SL[HO�URZV�RI�WKH�WDEOH��DQG�E\WHV�WR�WKH�QXPEHU�RI�DYDLODEOH�E\WHV�

CALL LINK("TURN", phi )

DGGV�WR�WKH�SUHVHQW� LQWHUQDO�DQJOH�RI�WKH�FXUVRU�WKH�DQJOH�SKL� LQ�GHFLPDO�GHJUHHV��SKL� WXUQV
FORFNZLVH�

CALL LINK("TURNTO", phi )

VHWV�WKH�LQWHUQDO�DQJOH�LPSHUDWLYHO\�WR�SKL��GHJUHHV��

CALL LINK("VALUES", x, y, phi , fg , bg)

UHWXUQV�WKH�SUHVHQW�LQWHUQDO�SDUDPHWHUV�WR�WKH�YDULDEOH�OLVW��[�LV�WKH�FXUVRU�FROXPQ��\�WKH�FXUVRU
URZ��SKL�WKH�FXUVRU�DQJOH��IJ�WKH�IRUHJURXQG�FRORU��DQG�EJ�WKH�EDFNJURXQG�FRORU�

CALL VPEEK( address , numeric variable list )

UHDGV�WKH�FRQWHQWV�RI�VHTXHQWLDO�DGGUHVVHV�LQ�9'3�5$0��VWDUWLQJ�ZLWK�DGGUHVV��DQG�UHWXUQV�WKHP
LQ�QXPHULF�YDULDEOH�OLVW�

CALL VPOKE(address , numeric data )

ZULWHV�QXPHULF�GDWD�LQWR�VHTXHQWLDO�DGGUHVVHV�LQ�9'3�5$0��VWDUWLQJ�ZLWK�DGGUHVV�

CALL WAIT( duration )

GHOD\V�SURJUDP�H[HFXWLRQ�E\�GXUDWLRQ�
������VHFRQGV�

CALL LINK("WINDOW", row , column )

VHWV�WKH�HQWLUH�JUDSKLF�WDEOH�³����[���FROXPQV�����[���URZV��RU����[���URZV�LQ�WH[W�PRGH��DW

SRVLWLRQ�FROXPQ��������DQG�URZ��������
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CALL LINK("WINDOW", r , c, x, y, rc , cc )

WUDQVPLWV�VHFWLRQV�RI�WKH�JUDSKLF�WDEOH�WR�WKH�VFUHHQ��U�LV�WKH�URZ��F�LV�WKH�FROXPQ��[�DQG�\�DUH�WKH
XSSHU�OHIW�FRUQHU�SRLQW�RI�WKH�JUDSKLF�WDEOH��UF�LV�WKH�QXPEHU�RI�JUDSKLF�WDEOH�FKDUDFWHUV�LQ�URZ
GLUHFWLRQ�DQG�FF�WKH�QXPEHU�RI�JUDSKLF�WDEOH�FKDUDFWHUV�LQ�FROXPQ�GLUHFWLRQ�

CALL LINK("WRITE", r , c, string [, r1 , c1 , string1 ,...])

HQDEOHV�WKH�PL[LQJ�RI�JUDSKLFV�DQG�WH[W�LQ�WKH�JUDSKLF�WDEOH�DQG�ZULWHV�VWULQJ�DW�SRVLWLRQ�URZ��U�
DQG�FROXPQ��F��RI�WKH�JUDSKLF�WDEOH�
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4.2. Reference list for Mechatronic Extended Basic II Plus

7KH�IROORZLQJ�DEEUHYLDWLRQV�DUH�XVHG�

�,� 2QO\�DOORZHG�LQ�,�PPHGLDWH�PRGH

�&� &$//�VXEURXWLQH
�/� &$//�/,1.�DVVHPEO\�URXWLQH

5HIHUHQFH
1DPH , & /

0RGH 6HH�5HIHUHQFH�0DQXDO�

6WDQGDUG *UDSKLF 7,�([WHQGHG ([WHQGHG
%DVLF %DVLF�,,�3OXV

$%6 ; ; ;

$&&(37 ; ;

$&&(37 / ; ;

$//6(7 & ; ;

$3(62)7 , & ; ;

$5&86 / ; ;

$6& ; ; ;

$71 ; ; ;

$;,6 / ; ;

%+&23< & ; ; ;

%5($. ; ; ;

%<( , ; ;

%<( & ; ; ;

%<(%<( / ; ; ;

&$// ; ; ;

&(175( / ; ;

&+$5 & ; ; ;

&+$53$7 & ; ; ;
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&+$56(7 & ; ;

&+5� ; ; ;

&/$5&6 / ; ;

&/($5 & ; ;

&//,36 / ; ;

&/26( ; ; ;

&/5$3( , & ; ; ;

&/6&51 / ; ;

&/7%/( / ; ;

&21,& & ; ;

&2/25 & ; ;

&21 , ; ;

&217,18( , ; ;

&26 ; ; ;

&5&',$ / ; ;

'$7$ ; ; ;

'() ; ; ;

'(/(7( ; ; ;

'(/635,7( & ; ;

',0 ; ; ;

',63/$< ; ;

',63/$<�86,1* ; ;

',67$1&( & ; ;
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'63/$< / ; ;

(//,36 / ; ;

(1' ; ; ;

(2) ; ; ;

(55 & ; ; ;

(;3 ; ; ;

),/(6 & ; ; ;

),1' & ; ; ;

)25�72�67(3 ; ; ;

*&+$5 & ; ; ;

*/2$' & ; ;

*268% ; ; ;

*272 ; ; ;

*5$),& / ; ; ;

*3((. & ; ; ;

*6$9( & ; ;

+&+$5 & ; ;

+67',$ / ; ;

,)6(7 / ; ;

,)�7+(1�(/6( ; ; ;

,0$*( ; ; ;

,1,7 & ; ;

,1387 ; ;
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,17 ; ; ;

,19(57 / ; ;

-2<67 & ; ; ;

.(< & ; ; ;

/(1 ; ; ;

/(7 ; ; ;

/,1. & ; ; ;

/,1387 ; ;

/,67 , ; ;

/2$' & ; ; ;

/2&$7( & ; ;

/2* ; ; ;

0$*1,)< & ; ;

0$; ; ; ;

0(5*( , ; ;

0,1 ; ; ;

0/2$' & ; ; ;

027,21 & ; ;

029( & ; ; ;

029( / ; ;

06$9( & ; ; ;

1(: , ; ;

1(: & ; ; ;
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1(;7 ; ; ;

180 , ; ;

180%(5 , ; ;

2/' , ; ;

21�%5($. ; ; ;

21�(5525 ; ; ;

21�*268% ; ; ;

21�*272 ; ; ;

21�:$51,1* ; ; ;

23(1 ; ; ;

237,21�%$6( ; ; ;

3$77(51 & ; ;

3((. & ; ; ;

3, ; ; ;

326 ; ; ;

326,7,21 & ; ;

35,17 ; ;

35,17�86,1* ; ;

48,721 / ; ; ;

48,72) / ; ; ;

5$1'20,=( ; ; ;

5($' ; ; ;

5(& ; ; ;
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5(0 ; ; ;

5(6 , ; ;

5(6(48(1&( , ; ;

5(6(7 / ; ;

5(6725( ; ; ;

5(6725( & ; ; ;

5(7851 ; ; ;

51' ; ; ;

537� ; ; ;

581 ; ; ;

6$9( , ; ;

6$< & ; ; ;

6&5((1 & ; ; ;

6&5((121 & ; ; ;

6&5((12) & ; ; ;

6(*� ; ; ;

6(7%/( / ; ;

6(7&2/ / ; ;

6(772 / ; ;

6*1 ; ; ;

6,1 ; ; ;

6,=( , ; ;

6281' & ; ;
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63*(7 & ; ; ;

635,7( & ; ;

63521 & ; ;

6352) & ; ;

645 ; ; ;

6723 ; ; ;

675� ; ; ;

68% ; ; ;

68%(1' ; ; ;

68%(;,7 ; ; ;

7$% ; ;

7$%/( / ; ;

7$1 ; ; ;

75$&( ; ;

81%5($. ; ; ;

8175$&( ; ;

9$/ ; ; ;

9$/8(6 / ; ;

9&+$5 & ; ;

9(56,21 & ; ; ;

93((. & ; ; ;

932.( & ; ; ;

:$,7 & ; ; ;
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93

:,1'2: / ; ;

:5,7( / ; ;
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4.3. Memor y mapping

&RPPDQGV�LQ�WKH�H[WHQGHG�VWDWHPHQW�VHW�RI�0HFKDWURQLF�([WHQGHG�%DVLF�,,�3OXV�OLNH�&$//�93((.�
932.(��029(��06$9(��0/2$'�UHTXLUH�GHWDLOHG�NQRZOHGJH�RI�WKH�V\VWHP�RUJDQL]DWLRQ��LI�WKHLU�IXOO
SRZHU�LV�WR�EH�XVHG��7KH�IROORZLQJ�LV�D�VKRUW�VXUYH\�RI�WKH�PHPRU\�PDSSLQJ�RI�WKH�7,�����$��ZKLFK�PD\
JLYH�VRPH�JXLGDQFH��,W�LV�EH\RQG�WKH�VFRSH�RI�WKLV�([WHQGHG�%DVLF�UHIHUHQFH�PDQXDO�WR�SURYLGH�IXOO�GHWDLOV
RI�WKH�7,�RSHUDWLQJ�V\VWHP�RU�WKH�7,�%$6,&�LQWHUSUHWHU��0RUH�GHWDLOHG�LQIRUPDWLRQ�FDQ�EH�IRXQG�LQ�WKH
(GLWRU�$VVHPEOHU�PDQXDO�

4.3.1. TI-99/4A memor y map

7KH�706�����PLFURSURFHVVRU�KDV�DQ�DGGUHVV�VSDFH�RI���.�E\WHV��,Q�WKH�+RPH�&RPSXWHU��VRPH�RI�WKLV
DGGUHVV�VSDFH�FRQWDLQV�5$0�DQG�VRPH�FRQWDLQV�520��,Q�DGGLWLRQ��VRPH�DGGUHVVHV�DUH�XVHG�IRU�DFFHVV�WR
VSHFLDO�GHYLFHV��VXFK�DV�VRXQG�DQG�VSHHFK��DQG�RWKHU�DUHDV�RI�PHPRU\��VXFK�DV�9'3�5$0�DQG�*520V�
7KHVH�DUH�FDOOHG�PHPRU\�PDSSHG�DGGUHVVHV�

7KH�IROORZLQJ�PHPRU\�PDS�VKRZV�GLUHFWO\�DGGUHVVDEOH�PHPRU\�

+H[ &38�PHPRU\�XVH�³�JHQHUDO�FDVH 'HFLPDO

!���� &RQVROH�520��7ZR��.�FKLSV ����

!���� /RZ�0HPRU\�([SDQVLRQ���.�E\WHV� ����

!���� 3HULSKHUDO�520V��PDSSHG��XS�WR��.�E\WHV�IRU�'HYLFH�6HUYLFH�5RXWLQH �����

!���� $SSOLFDWLRQ�520V�LQ�&RPPDQG�0RGXOH �����

!���� 0HPRU\�PDSSHG�GHYLFHV�IRU�9'3��*520��6RXQG��DQG�6SHHFK �����

!$��� +LJK�0HPRU\�([SDQVLRQ����.�E\WHV� �����
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4.4. ROMs and GROMs

$OO�520��5HDG�2QO\�0HPRU\��DGGUHVVHV�DUH�GLUHFWO\�DFFHVVLEOH�E\�DQ�DVVHPEO\�ODQJXDJH�SURJUDP��7ZR
�.�E\WH�FRQVROH�520V�DUH�ORFDWHG�DW�DGGUHVVHV�!�����WKURXJK�!�)))��7KH\�FRQWDLQ�WKH�RSHUDWLQJ
V\VWHP��WKH�*3/�LQWHUSUHWHU��DQG�SDUWV�RI�WKH�7,�%$6,&�LQWHUSUHWHU�

4.4.1. GROMs

$�*520��*UDSKLFV�5HDG�2QO\�0HPRU\��LV�DQRWKHU�W\SH�RI�520��,W�LV�GHVLJQHG�WR�FRQWDLQ�*3/��*UDSKLFV
3URJUDPPLQJ�/DQJXDJH��SURJUDPV�ZKLFK�DUH�H[HFXWHG�E\�WKH�*3/�LQWHUSUHWHU�LQ�WKH�FRQVROH��*3/�LV
FRPPRQO\�XVHG�LQ�DSSOLFDWLRQV�VRIWZDUH�DQG�FDQ�RQO\�EH�H[HFXWHG�WKURXJK�D�*520�

4.5. VDP RAM

7KH�9'3� �9LGHR�'LVSOD\�3URFHVVRU��5$0�� ORFDWHG� LQ� WKH� FRQVROH�� LV� FKLHIO\�XVHG� IRU� FRPPRQ�YLGHR
IXQFWLRQV��VXFK�DV�VWRULQJ�WKH�VFUHHQ�LPDJH��FKDUDFWHU�SDWWHUQ�WDEOH��FRORU�WDEOH��HWF�

:KHQ�([WHQGHG�%$6,&�LV�LQ�XVH��9'3�5$0�DOVR�FRQWDLQV�WKH�%$6,&�SURJUDP��WKH�SURJUDP�V\PERO�WDEOH�
WKH� YDOXH� VWDFN�� DQG� WKH� VWULQJ� VSDFH�� 7KH�9'3�5$0� LV� DOVR� XVHG� DV� VWRUDJH� VSDFH� E\� DSSOLFDWLRQ
SURJUDPV��3DUW�RI�9'3�5$0�LV�XVHG�DV�D�GDWD�EXIIHU��$QRWKHU�SDUW�RI�9'3�5$0�IXQFWLRQV�DV�D�3$%
�3HULSKHUDO�$FFHVV�%ORFN��WR�SDVV�LQIRUPDWLRQ�IURP�D�ILOH�WR�DQ�DSSURSULDWH�'65��'HYLFH�6HUYLFH�5RXWLQH��
$VVHPEO\�ODQJXDJH�SURJUDPV�FDQQRW�EH�H[HFXWHG�IURP�9'3�5$0�

9'3�5$0�LV�D�PHPRU\�PDSSHG�DUHD�RI���.��������RU�!������E\WHV�QXPEHUHG�!�����WKURXJK�!�)))�
9'3�5$0�DGGUHVVHV�DUH�DXWRPDWLFDOO\�LQFUHPHQWHG��VR�RQO\�RQH�DGGUHVV�LQ�&38�5$0�LV�UHTXLUHG�WR�UHDG
RU�ZULWH�D�VSHFLILF�EORFN�RI�GDWD
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+H[ 9'3�PHPRU\�XVH�E\�([WHQGHG�%DVLF 'HFLPDO

!���� ����

!��)) ����
6FUHHQ

!���� ����

!���� ����
6SULWH�DWWULEXWH�OLVW

!���� ����

!��() ����
%DVLF�WHPSRUDULHV

!��)� ����

!���) ����
&KDUDFWHU�WDEOHV

!���� ����

!��)) ����
6SULWH�PRWLRQ�WDEOH

!���) ����

!���) ����
&RORU�WDEOH

!���� ����

!���� ����
%DVLF�FUXQFK�EXIIHU

!���� ����

!�))) �����

9DOXH�6WDFN
6WULQJ�6SDFH
6\PERO�7DEOH

/LQH�1XPEHU�7DEOH
&UXQFKHG�3URJUDP

3$%
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4.5.1. Notes on VDP RAM use

4.5.1.1. Screen Ima ges

7KH�����FKDUDFWHUV�����FROXPQV�[����URZV��RI�WKH�VFUHHQ�DUH�DUUDQJHG�OLQH�E\�OLQH�E\�DW�DGGUHVVHV��
WKURXJK�����VWDUWLQJ�LQ�WKH�XSSHU�OHIW�FRUQHU��(YHU\�FKDUDFWHU�LV�UHSUHVHQWHG�E\�RQH�E\WH��7KLV�E\WH�KDV
DQ�RIIVHW�RI�����!����DGGHG�WR�WKH�YDOXH�RI�WKH�$6&,,�&RGH�RI�WKH�GLVSOD\HG�FKDUDFWHU���$6&,,�YDOXH�������

4.5.1.2. Sprite Attributes

7KLV�DUHD�FRQWDLQV�WKH�GDWD�IRU�VSULWHV����WKURXJK�����(DFK�VSULWH�XVHV���E\WHV�LQ�WKH�IROORZLQJ�RUGHU�

���<�3RVLWLRQ �3L[HO�URZ��� �����
�3L[HO�URZ�� ���
�3L[HO�URZ��� ����HWF

���;�3RVLWLRQ �3L[HO�FROXPQ��� ��
�3L[HO�FROXPQ��� ����HWF

���&KDUDFWHU�&RGH��2IIVHW�RI�$6&,,�FRGHV�RI�VSULWHV�FKDUDFWHU�

���&RORU�&RGH��%$6,&�FRORU�FRGH�PLQXV���

4.5.1.3. Character Patterns

7KH�SDWWHUQV�RI�$6&,,�FRGHV����WKURXJK�����DUH�GHILQHG�LQ���FRQVHFXWLYH�E\WHV��7KH�FKDUDFWHU�GHILQLWLRQ
FRUUHVSRQGV�WR�WKDW�RI�%$6,&�ZLWK�RQH�H[FHSWLRQ��HDFK�E\WH�LQ�KH[DGHFLPDO�QRWDWLRQ�KDV�WR�EH�FRQYHUWHG
WR�GHFLPDO�QRWDWLRQ�����E\WH� ���KH[�GLJLWV��!�����!))�FRUUHVSRQGV�WR�GHF���������

Example:

CALL CHAR(32,007C7C7C7C7C7C7C)
CALL VPOKE(1024,0,124,124,124,124,124,124,124)

,I�VSULWH�PRWLRQ�LV�QRW�XVHG��$6&,,�&RGHV���������PD\�EH�XVHG�



7(;$6�,167580(176

+20(�&20387(5

98

4.5.1.4. Sprite motion

7KLV�DUHD�FRQWDLQV�WKH�YHORFLWLHV�RI�VSULWHV����WKURXJK������(DFK�VSULWH�LV�UHSUHVHQWHG�E\���E\WHV�LQ�WKH
IROORZLQJ�RUGHU�

���9HUWLFDO�VSHHG
���+RUL]RQWDO�VSHHG
���8VHG�E\�RSHUDWLQJ�V\VWHP
���8VHG�E\�RSHUDWLQJ�V\VWHP

4.5.1.5. Color table

,QIRUPDWLRQ�DERXW�ERWK�IRUHJURXQG�DQG�EDFNJURXQG�FRORU�RI�WKH�FKDUDFWHU�VHWV���WKURXJK����DUH�VWRUHG
LQ�RQH�E\WH��7KH�YDOXH�LV�WKH�UHVXOW�RI�IRUHJURXQG�FRORU�FRGH�PLQXV���WLPHV����SOXV�EDFNJURXQG�FRORU�FRGH
PLQXV����H�J��HQWHULQJ�&$//�932.(����������UHVXOWV�D�GDUN�UHG�FXUVRU�GXULQJ�SURJUDP�H[HFXWLRQ�

4.5.1.6. Crunch Buffer

$GGUHVVHV������WKURXJK������FDQ�FRQWDLQ�D�PD[LPXP�����FKDUDFWHUV�IURP�WKH�ODVW�NH\ERDUG�HQWU\�ZKLFK
PD\�EH�UHFDOOHG�E\�REDO��FCTN 8���7KH�YDOXHV�KDYH�WKH�%$6,&�RIIVHW�RI����DGGHG�

4.5.1.7. Basic Pro grams

8VHU�GDWD�VXFK�DV�FUXQFKHG�%$6,&�SURJUDP�OLQHV�DQG�WKH�FRUUHVSRQGLQJ�OLQH�QXPEHUV��V\PERO�WDEOHV�
VWULQJ�VSDFH��HWF��GR�QRW�KDYH�IL[HG�DGGUHVVHV��7KH\�GHSHQG�RQ�WKH�V\VWHP�FRQILJXUDWLRQ�DQG�WKH�SURJUDP
LWVHOI�

CAUTION

,QGLVFULPLQDWH�XVH�RI�WKH�VWDWHPHQWV�932.(�RU�029(�FDQ�FDXVH�D�V\VWHP�FUDVK�DQG�ORVV�RI�VWRUHG
SURJUDP�DQG�GDWD��7KHUHIRUH��EHIRUH�H[SHULPHQWLQJ��LW�LV�VWURQJO\�UHFRPPHQGHG�WKDW�\RX�EDFN�XS�WKH
FXUUHQW�SURJUDP�
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Statement of File Ori gin

7KLV�ILOH�ZDV�FUHDWHG�IRU�XVHUV�RI�3&����D�7,�����$�HPXODWRU�UXQQLQJ�RQ�DQ�,%0�3&�

5HSURGXFHG� ZLWK� SHUPLVVLRQ� RI� WKH� SXEOLVKHU� &RS\ULJKW� ������� 0HFKDWURQLF
(OHNWURQLVFKH�%DXHOHPHQWH�*PE+�	�&R��*HUPDQ\��7KLV�ILOH�ZDV�FUHDWHG�E\�VFDQQLQJ�WKH
PDQXDO� RULJLQDOO\� VXSSOLHG� ZLWK� WKH� 0HFKDWURQLF� ([WHQGHG� %DVLF� ,,� 3OXV� SURGXFW�
$OWKRXJK� 0HFKDWURQLF� KDV� JUDQWHG� SHUPLVVLRQ� IRU� WKLV�� 0HFKDWURQLF� LV� LQ� QR� ZD\
UHVSRQVLEOH�IRU�DQ\�HUURUV��RPLVVLRQV�RU�FKDQJHV�LQWURGXFHG�E\�WKLV�SURFHVV��,Q�WKH�FDVH
RI�D�GLVSXWH��WKH�XVHU�RI�WKLV�ILOH�LV�UHIHUUHG�WR�WKH�RULJLQDO�PDQXDO�

7KH�WH[W�DQG�JUDSKLF�FRQWHQWV�RI�WKLV�ILOH�DUH�EDVHG�RQ�WKH�RULJLQDO�0HFKDWURQLF�PDQXDO��ZKLFK�ZDV
WUDQVODWHG�IURP�*HUPDQ�WR�(QJOLVK��7KLV�ILOH�FRQWDLQV�H[WHQVLYH�UHYLVLRQV�DQG�FRUUHFWLRQV�WR�WKH�RULJLQDO
0HFKDWURQLF�PDQXDO��:KLOH�HYHU\�HIIRUW�ZDV�PDGH�WR�HQVXUH�WKDW�WKH�FKDQJHV�UHPDLQ�IDLWKIXO�WR�WKH
RULJLQDO�0HFKDWURQLF�PDQXDO��&D''�(OHFWURQLFV�FDQ�DVVXPH�QR�UHVSRQVLELOLW\�IRU�DQ\�HUURUV�LQWURGXFHG
GXULQJ�VFDQQLQJ��HGLWLQJ��RU�FRQYHUVLRQ�

,I�\RX�ILQG�DQ�HUURU��ZH�ZLOO�DWWHPSW�WR�FRUUHFW�LW�DQG�SURYLGH�\RX�ZLWK�DQ�XSGDWHG�ILOH��<RX�FDQ�FRQWDFW
XV�DW�

CaDD Electronics
45 Centerville Drive

Salem, NH 03079-2674

9HUVLRQ�������

&D''�(OHFWURQLFV�ZRXOG�OLNH�WR�DFNQRZOHGJH�WKH�KHOS�DQG�DGYLFH�JLYHQ�LQ�WKH�SUHSDUDWLRQ�RI�WKLV�PDQXDO
E\�&DUVWHQ�=LHSNH��:HVWULQJ������'�������.LHO��*HUPDQ\��0U��=LHSNH�ZDV�LQVWUXPHQWDO�LQ�SHUVXDGLQJ
0HFKDWURQLF� WR� UHOHDVH� WKLV�SURGXFW�DV� VKDUHZDUH� IRU�XVH�ZLWK�3&���� ,I� \RX�DUH�XVLQJ�0HFKDWURQLF
([WHQGHG�%DVLF�,,�3OXV�ZLWK�3&����LW�LV�VXJJHVWHG�WKDW�D�GRQDWLRQ�RI��������RU�DSSUR[LPDWH�HTXLYDOHQW
LQ�RWKHU�FXUUHQFLHV��EH�VHQW�WR�

0HFKDWURQLF�(OHNWURQLVFKH�%DXHOHPHQWH�*PE+�	�&R
'�������6LQGHOILQJHQ
*HUPDQ\

%HFDXVH�RI�WKH�GLIILFXOWLHV�DQG�H[SHQVH�RI�VHQGLQJ�VPDOO�GROODU�DPRXQWV�RYHUVHDV��LW�LV�SUREDEO\�HDVLHVW
WR�VLPSO\�HQFORVH�D����ELOO��RU�DSSUR[LPDWH�HTXLYDOHQW�LQ�RWKHU�FXUUHQFLHV��LQ�D�OHWWHU�WR�0HFKDWURQLF
WKDQNLQJ�WKHP�IRU�WKHLU�JHQHURXV�RIIHU�

:H�ZRXOG�DOVR�OLNH�WR�WKDQN�&KDUOHV�*RRG�IRU�NH\LQJ�LQ�WKH�ILUVW�SDVV�RI�PRVW�RI�WKH�SURJUDPV�LQ�WKLV
PDQXDO�


