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1. PC-BASIC 2.0.4

A free, cross-platform emulator for the GW-BASIC family of interpreters.
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2. Quick Start Guide

.?@J�HL@:B�JK8IK�>L@;<�:FM<IJ�@EJK8CC8K@FE�8E;�<C<D<EK8IP�LJ<�F=�*�
��-#��� FI�DFI<
@E=FID8K@FE	�GC<8J<�I<=<I�KF�K?<*�
��-#��;F:LD<EK8K@FE �

#=�PFL�=@E;�9L>J	�GC<8J<FG<E�8E�@JJL<�FE�!@K"L9��#K�NFLC;�9<�DFJK�?<CG=LC�@=�PFL�:FLC;
@E:CL;<�8�J?FIK�9@K�F=���-#��:F;<�K?8K�KI@>><IJ�K?<�9L>�
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2.1. Installation

*�
��-#��;<JBKFG�@EJK8CC<IJ�=FI�1@E;FNJ	�'8:	�8E;�&@ELO�:8E�9<�;FNECF8;<;�=IFD!@K"L9�

*PK?FE�LJ<IJ�:8E�F9K8@E�K?<�*�
��-#��G8:B8><�=IFD *P*# K?IFL>? �Q�J�Q�����J�O�T�U�B�M�M���Q�D�C�B�T�J�D�

Installation
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2.2. BASIC survival kit

*�
��-#��?8J�8����
J
JKPC<�@EK<I=8:<�FG<I8K<;�9P�<O<:LK@E>�KPG<;�:FDD8E;J��.?<I<�@J�EF
D<EL	�EFI�8I<�K?<I<�8EP�F=�K?<�M@JL8C�:CL<J�K?8K�N<�M<�:FD<�KF�<OG<:K�F=�DF;<IE�JF=KN8I<�

��=<N�<JJ<EK@8C�:FDD8E;J�KF�?<CG�PFL�><K�8IFLE;�

Command Effect

�-�0�"�%�����1�3�0�(�3�"�.�� CF8;J�K?<�GIF>I8D�=@C<�E8D<;�1�3�0�(�3�"�.���#�"�4@EKF�D<DFIP

�-�*�4�5 ;@JGC8PJ�K?<���-#��:F;<�F=�K?<�:LII<EK�GIF>I8D

�3�6�/ JK8IKJ�K?<�:LII<EK�GIF>I8D

�4�"�7�&�����1�3�0�(�3�"�.���
�" J8M<J�K?<�:LII<EK�GIF>I8D�KF�8�K<OK�=@C<�E8D<;�1�3�0�(�3�"�.���#�"�4

�/�&�8 @DD<;@8K<CP�;<C<K<J�K?<�:LII<EK�GIF>I8D�=IFD�D<DFIP

�4�:�4�5�&�. <O@KJ�*�
��-#��@DD<;@8K<CP	�;@J:8I;@E>�8EP�LEJ8M<;�GIF>I8D

/J<�FE<�F=�K?<�B<P�:FD9@E8K@FEJ�$�U�S�M���#�S�F�B�L	 �$�U�S�M���4�D�S�P�M�M���-�P�D�L	 �$�U�S�M���$FI �'�������# KF

@EK<IILGK�8�ILEE@E>�GIF>I8D�

16 PC-BASIC



2.3. Program location

#=�JK8IK<;�K?IFL>?�K?<�JK8IK
D<EL�J?FIK:LK	�*�
��-#��CFFBJ�=FI�GIF>I8DJ�@E�K?<�J?FIK:LK�J
JK8IK
@E�=FC;<I�

S )E Windows 	�K?@J�@J�PFLI�%�P�D�V�N�F�O�U�T=FC;<I�9P�;<=8LCK�

S )E Mac 8E; Linux K?@J�@J�PFLI�?FD<�;@I<:KFIP�_�� 9P�;<=8LCK�

#=�JK8IK<;�=IFD�K?<�:FDD8E;�GIFDGK	�*�
��-#��CFFBJ�=FI�GIF>I8DJ�@E�K?<�:LII<EK�NFIB@E>
;@I<:KFIP�

-<< K?<�;F:LD<EK8K@FE�FE�8::<JJ@E>�PFLI�;I@M<J=FI�DFI<�@E=FID8K@FE�
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2.4. External resources

-<<�K?< :FCC<:K@FE�F=�!1
��-#��GIF>I8DJ�8E;�KLKFI@8CJ�
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3. User's guide
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3.1. The working environment

.?<�=@IJK�K?@E>�PFL�CC�J<<�N?<E�JK8IK@E>�*�
��-#��@J�K?<�NFIB@E>�<EM@IFED<EK��&@B<�!1

��-#�	�9LK�LEC@B<�GI8:K@:8CCP�8CC�DF;<IE�:FDG@C<IJ�8E;�@EK<IGI<K<IJ	�*�
��-#��J�NFIB@E>
<EM@IFED<EK�J<IM<J�9FK?�8J�8�;<M<CFGD<EK�<EM@IFED<EK�8E;�8J�8�:8EM8J�FE�N?@:?�KF
<O<:LK<���-#��:FDD8E;J�;@I<:KCP��1@K?�8�=<N�<O:<GK@FEJ	�GI8:K@:8CCP�8CC�:FDD8E;J�K?8K�:8E
9<�ILE�@E�K?<�NFIB@E>�<EM@IFED<EK�:8E�9<�LJ<;�@E�8�GIF>I8D	�8E;�M@:<�M<IJ8�

.?<�;<=8LCK�*�
��-#��J:I<<E�?8J����IFNJ�8E;��
�:FCLDEJ��.?<���K?�IFN�@J�LJ<;�9P�*�

��-#��KF�J?FN�B<P9F8I;�J?FIK:LKJ	�N?@:?�D<8EJ�PFL�:8E�K�LJ<�@K�KF�KPG<�FE��#E�JFD<�M@;<F
DF;<J	�K?<I<�8I<�FECP��
�FI��
�:FCLDEJ�

Logical lines <O:<<;�K?<�N@;K?�F=�K?<�G?PJ@:8C�IFN��@=�PFL�B<<G�KPG@E>�9<PFE;�K?<�J:I<<E
N@;K?	�K?<�K<OK�N@CC�NI8G�KF�K?<�E<OK�C@E<�9LK�*�
��-#��N@CC�JK@CC�:FEJ@;<I�@K�G8IK�F=�K?<�J8D<
C@E<����CF>@:8C�C@E<�:8E�9<�8K�DFJK�����:?8I8:K<IJ�CFE>��@=�PFL�KPG<�DFI<�K?8E�����:?8I8:K<IJ	
@K�N@CC�@>EFI<�K?<�I<D8@E;<I����C@E<�:8E�8CJF�9<�NI8GG<;�9P�8�C@E<
=<<;	�<EK<I<;�N@K?

�$�U�S�M� �&�O�U�F�S�

#=�PFL�GI<JJ�&�O�U�F�S	�*�
��-#��N@CC�8KK<DGK�KF�<O<:LK<�K?<�CF>@:8C�C@E<�FE�N?@:?�K?<�:LIJFI�@J

GC8:<;�8J�8�:FDD8E;��1?<E�K?<�:FDD8E;�@J�<O<:LK<;�:FII<:KCP	�*�
��-#��N@CC�;@JGC8P�K?<
GIFDGK�0�L��#=�K?<I<�@J�8E�<IIFI	�@K�N@CC�;@JGC8P�8E�<IIFI�D<JJ8><�=FCCFN<;�9P�0�L��#=�K?<�C@E<

JK8IKJ�N@K?�8�ELD9<I	�@K�N@CC�9<�JKFI<;�8J�8�GIF>I8D�C@E<��(F�GIFDGK�@J�;@JGC8P<;�
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Special keys

.?<�=FCCFN@E>�B<PJ�?8M<�8�JG<:@8C�<==<:K�@E�K?<�NFIB@E>�<EM@IFED<EK�
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�­ FI �$�U�S�M� �� 'FM<�K?<�:LIJFI�LG	�<O:<GK�8K�K?<�KFG�IFN�

�¯ FI �$�U�S�M� �� 'FM<�K?<�:LIJFI�;FNE	�<O:<GK�8K�IFN����

�¬ FI �$�U�S�M� �> 'FM<�K?<�:LIJFI�C<=K��.?<�C<=K�<;><�F=�K?<�J:I<<E�NI8GJ�8IFLE;	
<O:<GK�8K�K?<�KFG�IFN�

�® FI �$�U�S�M� �� 'FM<�K?<�:LIJFI�I@>?K��.?<�I@>?K�<;><�F=�K?<�J:I<<E�NI8GJ�8IFLE;	
<O:<GK�8K�IFN����

�$�U�S�M� �¬ FI

�$�U�S�M� �#

'FM<�KF�K?<�=@IJK�C<KK<I�F=�K?<�GI<M@FLJ�NFI;��1FI;J�:FEJ@JK�F=�C<KK<IJ
�"�˜�; 8E;�=@>LI<J���˜�� �

�$�U�S�M� �® FI

�$�U�S�M� �'

'FM<�KF�K?<�=@IJK�C<KK<I�F=�K?<�E<OK�NFI;�

�5�B�CFI �$�U�S�M� �* 'FM<�K?<�:LIJFI�KF�K?<�E<OK�K89�JKFG��.89�JKFGJ�8I<���:FCLDEJ�N@;<�

�#�B�D�L�T�Q�B�D�FFI

�$�U�S�M� �)

�<C<K<�K?<�:?8I8:K<I�C<=K�F=�K?<�:LIJFI	�J?@=K�8CC�=LIK?<I�:?8I8:K<IJ�FE
K?<�CF>@:8C�C@E<�FE<�GFJ@K@FE�KF�K?<�C<=K�8E;�:?8E><�K?<�8KKI@9LK<J�F=
K?FJ<�:?8I8:K<IJ�KF�K?<�:LII<EK�8KKI@9LK<���K�K?<�C<=K�<;><�F=�K?<
J:I<<E	�K?@J�;F<J�K?<�J8D<�8J�%�F�M�

�%�F�MFI

�$�U�S�M� �#�B�D�L�T�Q�B�D�F

�<C<K<�K?<�:?8I8:K<I�8K�K?<�:LIJFI�8E;�J?@=K�8CC�=LIK?<I�:?8I8:K<IJ�FE<
GFJ@K@FE�KF�K?<�C<=K	�:?8E>@E>�8KKI@9LK<J�KF�:LII<EK�

�&�T�DFI �$�U�S�M� �< �<C<K<�K?<�:LII<EK�CF>@:8C�C@E<�

�$�U�S�M� �&�O�EFI

�$�U�S�M� �&

�<C<K<�8CC�:?8I8:K<IJ�=IFD�K?<�:LIJFI�KF�K?<�<E;�F=�K?<�CF>@:8C�C@E<�

�$�U�S�M� �#�S�F�B�LFI

�$�U�S�M� �$ FI

�$�U�S�M� �4�D�S�P�M�M���-�P�D�L

$LDG�KF�K?<�=@IJK�:FCLDE�F=�K?<�E<OK�C@E<	�N@K?FLK�<O<:LK@E>�FI�JKFI@E>
K?<�C@E<�LE;<I�K?<�:LIJFI�

�&�O�U�F�SFI

�$�U�S�M� �.

�O<:LK<�FI�JKFI<�K?<�:LII<EK�CF>@:8C�C@E<��.?<�:FDGC<K<�C@E<�FE�K?<
J:I<<E�@J�:FEJ@;<I<;�G8IK�F=�K?<�:FDD8E;	�<M<E�@=�PFL�;@;�EFK�KPG<
@K����C@E<�JK8IK@E>�N@K?�8�ELD9<I�@J�JKFI<;�8J�8�GIF>I8D�C@E<�

�&�O�EFI �$�U�S�M� �/ 'FM<�K?<�:LIJFI�KF�K?<�=@IJK�GFJ@K@FE�8=K<I�K?<�<E;�F=�K?<�CF>@:8C�C@E<�

�)�P�N�FFI �$�U�S�M� �, 'FM<�K?<�:LIJFI�KF�K?<�KFG�C<=K�F=�K?<�J:I<<E�

�$�U�S�M� �)�P�N�FFI

�$�U�S�M� �-

�C<8I�K?<�J:I<<E�8E;�DFM<�K?<�:LIJFI�KF�K?<�KFG�C<=K�F=�K?<�J:I<<E�

�$�U�S�M� �&�O�U�F�SFI

�$�U�S�M� �+

'FM<�KF�K?<�=@IJK�:FCLDE�F=�K?<�E<OK�C@E<	�:FEE<:K@E>�K?<�KNF�C@E<J
@EKF�FE<�CF>@:8C�C@E<�

�$�U�S�M� �( �<<G�K?<�JG<8B<I�

�1�B�V�T�FFI

�$�U�S�M� �/�V�N���-�P�D�L

*8LJ<��*I<JJ�8EFK?<I�B<P�KF�I<JLD<��.?<�C8KK<I�B<P�GI<JJ�N@CC�EFK�9<
;<K<:K<;�9P���-#��

�$�U�S�M� �1�S�U���4�D .F>>C<�<:?F@E>�J:I<<E�FLKGLK�KF�K?<�GI@EK<I��FI�FK?<I�;<M@:<
8KK8:?<;�KF�-�1�5������

22 PC-BASIC



�4�I�J�G�U� �1�S�U���4�D *I@EK�K?<�J:I<<E�

�*�O�T FI �$�U�S�M� �3 .F>>C<insert mode��#E�@EJ<IK�DF;<	�:?8I8:K<IJ�8I<�@EJ<IK<;�I8K?<I
K?8E�FM<INI@KK<E�8K�K?<�:LII<EK�CF:8K@FE��#=�@EJ<IK@FE�:8LJ<J�K?<�C@E<�KF
<OK<E;�K?<�G?PJ@:8C�J:I<<E�N@;K?	�K?<�CF>@:8C�C@E<�<OK<E;J�FEKF�K?<
E<OK�C@E<���IIFN�B<PJ�<O@K�@EJ<IK�DF;<�

1?<E�8�GIF>I8D�@J�JK8IK<;	�K?<�:FDD8E;J�@E�K?<�GIF>I8D�8I<�=FCCFN<;�LEK@C�K?<�GIF>I8D
HL@KJ�8E;�I<KLIEJ�KF�;@I<:K�DF;<�FI�LEK@C�LJ<I�@EGLK�@J�I<HL@I<;��1?<E�8�GIF>I8D�@J�ILEE@E>	�8
=<N�B<PJ�?8M<�@DD<;@8K<�<==<:K�

�1�B�V�T�FFI

�$�U�S�M� �/�V�N���-�P�D�L

*8LJ<�<O<:LK@FE��*I<JJ�8EFK?<I�B<P�KF�I<JLD<�

�$�U�S�M� �#�S�F�B�LFI

�$�U�S�M� �4�D�S�P�M�M���-�P�D�L

-KFG�<O<:LK@FE�8E;�I<KLIE�KF�;@I<:K�DF;<����#�S�F�B�LD<JJ8><�@J

GI@EK<;�

�$�U�S�M� �$ #=�D�U�S�M���D���C�S�F�B�L���5�S�V�F��JKFG�<O<:LK@FE�8E;�I<KLIE�KF�;@I<:K�DF;<�

� �#�S�F�B�LD<JJ8><�@J�GI@EK<;�

#=�LJ<I�@EGLK�@J�I<HL@I<;�9P�K?<�JK8K<D<EKJ�*�/�1�6�5	 �-�*�/�&���*�/�1�6�5	�FI �3�"�/�%�0�.�*�;�&	�DFJK�B<PJ

?8M<�K?<�J8D<�<==<:K�8J�@E�;@I<:K�DF;<��.?<�=FCCFN@E>�B<PJ�?8M<�8�;@==<I<EK�<==<:K�

�$�U�S�M� �#�S�F�B�LFI �$�U�S�M� �$ FI

�$�U�S�M� �4�D�S�P�M�M���-�P�D�L

-KFG�<O<:LK@FE�8E;�I<KLIE�KF�;@I<:K�DF;<����#�S�F�B�L

D<JJ8><�@J�GI@EK<;�

�&�O�U�F�S  @E@J?�@EGLK�8E;�I<KLIE�KF�K?<�GI<M@FLJ�DF;<�
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Keyboard shortcuts

.?<�=LE:K@FE�B<PJ�8E;�K?<�8CK�B<P�:8E�9<�LJ<;�8J�B<P9F8I;�J?FIK:LKJ�=FI�JFD<�B<PNFI;J�

.?<�;<=8LCK�M8CL<J�=FI�K?<�=LE:K@FE�B<PJ�8I<�

�'�� �-�*�4�5

�'�� �3�6�/ �&�O�U�F�S

�'�� �-�0�"�%��

�'�� �4�"�7�&��

�'�� �$�0�/�5�&�O�U�F�S

�'�� �
���-�1�5������ �&�O�U�F�S

�'�� �5�3�0�/�&�O�U�F�S

�'�� �5�3�0�'�' �&�O�U�F�S

�'�� �,�&�: �4�Q�B�D�F

�'���� �4�$�3�&�&�/���
���
�� �&�O�U�F�S

.?<�=LE:K@FE�B<P�J?FIK:LKJ�:8E�9<�I<;<=@E<;�N@K?�K?<�,�&�: JK8K<D<EK��.?<�J?FIK:LKJ�8I<

;@JGC8P<;�8K�K?<�9FKKFD�F=�K?<�J:I<<E�

.?<�=FCCFN@E>�B<PNFI;J�:8E�9<�<EK<I<;�N@K?�"�M�U�=@IJK�C<KK<I��.?<�"�M�UJ?FIK:LKJ�:8EEFK�9<

I<;<=@E<;�

�"�6�5�0 �#�4�"�7�& �$�0�-�0�3 �%�&�-�&�5�& �&�-�4�& �'�0�3

�(�0�5�0 �)�&�9�� �*�/�1�6�5 �,�&�: �-�0�$�"�5�& �.�0�5�0�3

�/�&�9�5 �0�1�&�/ �1�3�*�/�5 �3�6�/ �4�$�3�&�&�/ �5�)�&�/

�6�4�*�/�( �7�"�- �8�*�%�5�) �9�0�3
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Alternative keys

#E�*�
��-#�	�K?< �'���� B<P�:8E�9<�LJ<;�KF�<EK<I�JG<:@8C�B<PJ�K?8K�8I<�EFK�GI<J<EK�FE�JFD<

B<P9F8I;J�

�'���� � �# �$�U�S�M� �#�S�F�B�L

�'���� � �1 �1�B�V�T�F

�'���� � �$ �$�B�Q�T���-�P�D�L

�'���� � �/ �/�V�N���-�P�D�L

�'���� � �4 �4�D�S�P�M�M���-�P�D�L

�'���� � �) �1�S�J�O�U���4�D�S�F�F�O

.?< �'���� B<P�:8E�8CJF�9<�LJ<;�@E�:FD9@E8K@FE�N@K?�K?<�I<>LC8I�ELD9<I�B<PJ�8E;�8IIFN�B<PJ

KF�<EK<I�ELD9<IJ�=IFD�K?<�ELD<I@:�B<PG8;��.?<�'���� :FD9@E8K@FEJ�8I<�EFK�GI<J<EK�@E�!1


��-#��

 LIK?<IDFI<	�8J�@E�!1
��-#�	�K?< �"�M�UB<P�:8E�9<�LJ<;�KF�<EK<I�:?8I8:K<IJ�9P�K?<@I:F;<

GF@EKJ��-�##�M8CL<J���.?@J�@J�;FE<�9P�GI<JJ@E>�K?<�"�M�UB<P�8E;�KPG@E>�K?<�:F;<�GF@EK�8J�8

;<:@D8C�M8CL<�FE�K?<�ELD<I@:�B<PG8;	�K?<E�I<C<8J@E>�K?<�"�M�UB<P�

Clipboard operations

/EC@B<�@E�!1
��-#�	�PFL�:8E�:FGP�8E;�G8JK<�K<OK�KF�K?<�:C@G9F8I;��.?@J�:8E�9<�;FE<�N@K?
K?<�DFLJ<�FI�N@K?�K?<�'���� B<P�

)G<I8K@E>�K?<�:C@G9F8I;�N@K?�K?<�DFLJ<�NFIBJ�@E�K?<�JKPC<�F=�2����&<=K�9LKKFE�@J�J<C<:K�8E;
:FGP��D@;;C<�9LKKFE�@J�G8JK<�

.?<�=FCCFN@E>�B<P9F8I;�:FD9@E8K@FEJ�8CJF�FG<I8K<�K?<�:C@G9F8I;�

�'���� � �­ �¯ �¬ �® -<C<:K�8�J:I<<E�I<>@FE�

�'���� � �" -<C<:K�8CC�

�'���� � �$ �FGP�KF�:C@G9F8I;�

�'���� � �7 *8JK<�=IFD�:C@G9F8I;�

Emulator control keys

#E�*�
��-#�	 �'���� � �' KF>>C<J�=LCCJ:I<<E�DF;<�

The working environment
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Compatibility

-FD<�B<P�:FD9@E8K@FEJ�D8P�?8M<�8�;@==<I<EK�<==<:K�K?8E�;<J:I@9<;�89FM<	�;<G<E;@E>�FE�K?<
FG<I8K@E>�JPJK<D�8E;�K?<�:?F@:<�F=�@EK<I=8:<�KF�LJ<�N@K?�*�
��-#��

S �<IK8@E�B<P�:FD9@E8K@FEJ�N@CC�9<�@EK<IGI<K<;�9P�K?<�FG<I8K@E>�JPJK<D�FI�N@E;FN
D8E8><I�8E;�:8LJ<�JG<:@8C�8:K@FEJ�� FI�<O8DGC<	�FE�DFJK�JPJK<DJ	�"�M�U� �'�� N@CC

K<ID@E8K<�*�
��-#��LEC<JJ�K?<�Q�S�F�W�F�O�U�@�D�M�P�T�FFGK@FE�@J�J<K��'�� D8P�FG<E�PFLI

FG<I8K@E>�JPJK<D�J�?<CG�JPJK<D��#K�D8P�9<�GFJJ@9C<�KF�8MF@;�JFD<�F=�K?<J<�<==<:KJ
9P�LJ@E>�K?<�>I8G?@:8C�@EK<I=8:<�@E�=LCC
J:I<<E�DF;<�

S #E�K?<�:FDD8E;
C@E<�@EK<I=8:<�FE�1@E;FNJ	�$�U�S�M� �$ K<ID@E8K<J�*�
��-#��

S #E�K?<�:FDD8E;
C@E<�@EK<I=8:<�FE�&@ELO�8E;�'8:	�$�U�S�M� �% K<ID@E8K<J�*�
��-#��
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3.2. Programs and files

*�
��-#��:8E�?FC;�FE<���-#��GIF>I8D�8K�8�K@D<�@E�D<DFIP��.F�<EK<I�8�GIF>I8D�C@E<	�JK8IK
N@K?�8line number 8E;�<EK<I���-#��:FDD8E;J�8=K<I�K?8K��.?<�D8O@DLD�C<E>K?�F=�8�GIF>I8D
C@E<�@J�����:?8I8:K<IJ	�@E:CL;@E>�K?<�C@E<�ELD9<I�8E;�8EP�JG8:<J��.?<�GIF>I8D�C@E<�N@CC�EFK
9<�@DD<;@8K<CP�<O<:LK<;	�9LK�JKFI<;�@E�K?<�GIF>I8D��*IF>I8D�C@E<J�8I<�JFIK<;�9P�C@E<
ELD9<I	�JF�K?8K�C@E<���� @J�<O<:LK<;�9<=FI<�C@E<���� ���CC�GIF>I8D�C@E<J�DLJK�?8M<�8�C@E<

ELD9<I��&@E<�ELD9<IJ�I8E><�=IFD�� KF ���������� @E:CLJ@M<��#K�@J�EFK�GFJJ@9C<�KF�<EK<I�8�C@E<

ELD9<I�?@>?<I�K?8E���������� 	�9LK�K?<J<�:8E�<O@JK�@E�CF8;<;�GIF>I8DJ��1@K?@E�FE<�GIF>I8D

C@E<	�JK8K<D<EKJ�8I<�J<G8I8K<;�9P�:FCFEJ�� �

.F�ILE�K?<�GIF>I8D	�KPG<�K?<�:FDD8E;�3�6�/ ��*�
��-#��N@CC�EFN�<O<:LK<�8CC�GIF>I8D�C@E<J

@E�FI;<I�@EJ@;<�K?<�NFIB@E>�<EM@IFED<EK��3FL�:8EEFK�DFM<�K?<�:LIJFI�8IFLE;�FI�<EK<I
:FDD8E;J�N?@C<�K?<�GIF>I8D�@J�ILEE@E>��#=�8E;�N?<E�K?<�GIF>I8D�=@E@J?<J	�@K�N@CC�I<KLIE
:FEKIFC�F=�K?<�NFIB@E>�<EM@IFED<EK�KF�PFL��3FL�:8E�@EK<IILGK�8�GIF>I8D�8K�8EP�K@D<�9P�LJ@E>
FE<�F=�K?<�B<P�:FD9@E8K@FEJ�$�U�S�M� �#�S�F�B�LFI �$�U�S�M� �4�D�S�P�M�M���-�P�D�L��.?<�GIF>I8D�N@CC�JKFG

@DD<;@8K<CP	�GI@EK�8�#�S�F�B�LD<JJ8><�8E;�I<KLIE�:FEKIFC�KF�PFL�

#E�!1
��-#�	�PFL�:8E not LJ< �$�U�S�M� �$ KF�@EK<IILGK�8�ILEE@E>�GIF>I8D��"FN<M<I	�D8EP

DF;<IE�B<P9F8I;J�;F�EFK�?8M<�8 �#�S�F�B�LFI �4�D�S�P�M�M���-�P�D�LB<P	�N?@:?�NFLC;�D8B<�@K�@DGFJJ@9C<

KF�@EK<IILGK�8�GIF>I8D�K?8K�;F<J�EFK�<O@K��.?<I<=FI<	�9P�;<=8LCK	�*�
��-#��KI<8KJ�$�U�S�M� �$

8J�@=�@K�N<I<�$�U�S�M� �#�S�F�B�L��-<K�K?<FGK@FE�D�U�S�M���D���C�S�F�B�L���'�B�M�T�F@=�PFL�GI<=<I�K?<�!1
��-#�

JKPC<�9<?8M@FLI��1?<E�LJ@E>�K?<�K<OK
98J<;�FI�:FDD8E;
C@E<�@EK<I=8:<	�K?@J�FGK@FE�@J�@>EFI<;�

��GIF>I8D�:8E�9<�JKFI<;�FE�8�;I@M<�9P�LJ@E>�K?<�4�"�7�& :FDD8E;	�@E�FE<�F=�K?I<<�N8PJ�

�� *C8@E�K<OK	�I<8;89C<�9P�8EP�K<OK�<;@KFI��4�"�7�&�����.�:�1�3�0�(���
�"

�� .FB<E@J<;	�K8B@E>�LG�C<JJ�JKFI8><�JG8:<��4�"�7�&�����.�:�1�3�0�(��

�� *IFK<:K<;	�N?@:?�@J�8E�<E:IPGK<;�=FID8K��4�"�7�&�����.�:�1�3�0�(���
�1

#E�8CC�K?I<<�:8J<J	�K?<�GIF>I8D�N@CC�9<�NI@KK<E�KF�K?<�:LII<EK�NFIB@E>�;@I<:KFIP�N@K?�K?<�E8D<
�.�:�1�3�0�(���#�"�4�

*�
��-#��:8E�I<8;�8E;�NI@K<�*IFK<:K<;�=@C<J�:I<8K<;�9P�!1
��-#���/EC@B<�!1
��-#�	
?FN<M<I	�@K�;F<J�EFK�;@J89C<�8::<JJ@E>�K?<�LE<E:IPGK<;�:FEK<EKJ�F=�K?<�=@C<��.?<�<E:IPGK@FE
LJ<;�9P�!1
��-#��?8J�9<<E�9IFB<E�D8EP�;<:8;<J�8>F	�JF�*IFK<:K<;�DF;<�F==<I<;�C@KKC<
GIFK<:K@FE�8EPN8P��;@J8CCFN@E>�8::<JJ�@J�8�JD8CC�J<:LI@KP�?8Q8I;�8J�@K�NFLC;�8CCFN�JFD<FE<
KF�J<E;�PFL�8�GIF>I8D�K?8K�PFL�:8EEFK�@EJG<:K�9<=FI<�ILEE@E>�@K��"FN<M<I	�@K�@J�GFJJ@9C<�KF
;@J89C<�8::<JJ�F=�GIFK<:K<;�=@C<J�9P�<E89C@E>�K?<�FGK@FE�I�J�E�F���Q�S�P�U�F�D�U�F�E�
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3FL�:8E�I<8;�8�GIF>I8D�=@C<�@EKF�D<DFIP�N@K?�-�0�"�%���.�:�1�3�0�(�� ��.?@J�N@CC�<I8J<�K?<�GIF>I8D

:LII<EKCP�@E�D<DFIP�8E;�I<GC8:<�@K�N@K?�K?<�FE<�I<8;�=IFD�K?<�:LII<EK�NFIB@E>�;@I<:KFIP��.F
8::<JJ�=@C<J�@E�8�;@==<I<EK�;@I<:KFIP	�JG<:@=P�8�G8K?�=IFD�K?<�:LII<EK�;@I<:KFIP��.?<�G8K?
JG<:@=@:8K@FE�=FCCFNJ��)-�:FEM<EK@FEJ��.?<�FECP�M8C@;�G8K?�J<G8I8KFI�@J�K?<�98:BJC8J?�= �

 FI�<O8DGC<	 �-�0�"�%�����1�3�0�(�3�"�.�4�=�.�:�1�3�0�(���

3FL�:8E�CF8;�FI�ILE�8�GIF>I8D�@DD<;@8K<CP�FE�JK8IK@E>�*�
��-#��9P�LJ@E>�K?<�M�P�B�EFI

�S�V�OFGK@FEJ�� FI�<O8DGC<	

pcbasic --run=MYPROG.BAS

.?<�8I>LD<EKJ�KF�K?<J<�FGK@FEJ�:8E�9<�GIFM@;<;�8J�*�
��-#��G8K?J�FI�8J�G8K?J�@E�K?<
JK8E;8I;�=FID�=FI�PFLI�FG<I8K@E>�JPJK<D�

*�
��-#��:8E�9<�LJ<;�KF�:FEM<IK�9<KN<<E�K?<�K?I<<�GIF>I8D�=FID8KJ��<@K?<I�9P�CF8;@E>�K?<
GIF>I8D�8E;�J8M@E>�@E�PFLI�;<J@I<;�=FID8K	�FI�=IFD�K?<�:FDD8E;�C@E<�LJ@E>�K?<�D�P�O�W�F�S�U

FGK@FE��.F�:FEM<IK�8�KFB<E@J<;�FI�GIFK<:K<;�=@C<�KF�GC8@E�K<OK�PFL�:FLC;�LJ<	�=FI�<O8DGC<�

pcbasic --convert=A PROGRAMP.BAS PROGRAMA.BAS
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Accessing your drives

*�
��-#��<DLC8K<J��)-�;@JB�;<M@:<J	�N?@:?�8I<�I<=<II<;�KF�9P�;I@M<�C<KK<IJ�JL:?�8J�;�� �

)E<�F=�K?<�;I@M<�C<KK<IJ�@J�K?<current device�

)E Windows �

S �P�;<=8LCK	�*�
��-#��;@JB�;<M@:<J�N@CC�8>I<<�N@K?�1@E;FNJ�;I@M<�C<KK<IJ�8K�K?<
JK8IK�F=�K?<�*�
��-#��J<JJ@FE�

S #=�*�
��-#��@J�JK8IK<;�=IFD�K?<�JK8IK�D<EL�J?FIK:LK	�K?<�:LII<EK�;<M@:<�N@CC�9<�PFLI
Documents =FC;<I��FIMy Documents FE�JFD<�M<IJ@FEJ�F=�1@E;FNJ���3FL�:8E
:?8E><�K?@J�CF:8K@FE�9P�J<KK@E>�K?<�J?FIK:LK�JStart In =FC;<I�

S #=�*�
��-#��@J�JK8IK<;�=IFD�K?<�:FDD8E;�GIFDGK	�K?<�:LII<EK�;<M@:<�N@CC�9<�J<K�KF
K?<�:LII<EK�NFIB@E>�;@I<:KFIP�F=�K?<�:FDD8E;�GIFDGK�

S #=�*�
��-#��J�:LII<EK�;<M@:<�FI Start In =FC;<I�@J�:?8E><;�KF�8�JPJK<D�=FC;<I�JL:?
8J �$���=�1�S�P�H�S�B�N���'�J�M�F�T�=�1�$���#�"�4�*�$	�1@E;FNJ�N@CC�DFM<�=@C<J�NI@KK<E�K?<I<�KF

���-�P�D�B�M�"�Q�Q�%�B�U�B���=�7�J�S�U�V�B�M�4�U�P�S�F@EJK<8;��.?@J�@J�9<JK�8MF@;<;�

S (FK<�K?8KPC-BASIC's DOS disk devices are not the same thing as Windows drive
letters��.?<�;<M@:< �$�� FE�*�
��-#��@J not 8CN8PJ�PFLI�1@E;FNJ�$�� ;I@M<���P

;<=8LCK	�1@E;FNJ�;I@M<�C<KK<IJ�8I<�D8GG<;�KF�*�
��-#��;<M@:<J�8K�K?<�JK8IK�F=�K?<
*�
��-#��J<JJ@FE��"FN<M<I	�@=�PFL�LJ<�K?< �N�P�V�O�UFGK@FE��FI�@=�1@E;FNJ�;I@M<

C<KK<IJ�:?8E><�N?@C<�*�
��-#��@J�ILEE@E>��K?IFL>?�<�>��O�F�U���V�T�FFI Map Network

Drive FG<I8K@FEJ�	�K?<P�N@CC�EF�CFE><I�8>I<<�

)E other systems �

S �P�;<=8LCK	�;�� N@CC�GF@EK�KF�K?<�:LII<EK�NFIB@E>�;@I<:KFIP�=IFD�N?<I<�*�
��-#�

N8J�JK8IK<;��#K�N@CC�9<�K?<�:LII<EK�;<M@:<�
S #=�JK8IK<;�=IFD�8�D<EL�FI�8GG�G8:B8><	�K?@J�N@CC�LJL8CCP�9<�PFLI�?FD<�;@I<:KFIP�œ�

.?@J�:LII<EK�;<M@:<�@J�N?<I<�=@C<J�N@CC�9<�J8M<;�KF�8E;�CF8;<;�=IFD�@E���-#��@=�PFL�;F�EFK
JG<:@=P�8EFK?<I�;<M@:<��3FL�:8E�:?8E><�K?<�:LII<EK�;<M@:<�LJ@E>�K?<�D�V�S�S�F�O�U���E�F�W�J�D�FFGK@FE

@E�K?<:FE=@>LI8K@FE�=@C<�FI�FE�K?<�:FDD8E;�GIFDGK�
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3FL�:8E�D8G�;I@M<J�8E;�FK?<I�=@C<�JPJK<D�CF:8K@FEJ�8J�*�
��-#��;<M@:<J�9P�LJ@E>�K?<
�N�P�V�O�UFGK@FE�� FI�<O8DGC<	�FE�1@E;FNJ	�K?<�FGK@FE

mount=A:C:\Users\Me\BasicFloppy

N@CC�D8B<�K?<�=FC;<I�$���=�6�T�F�S�T�=�.�F�=�#�B�T�J�D�'�M�P�Q�Q�Z8M8@C89C<�8J�*�
��-#��J �"�� ;<M@:<��)E

FK?<I�GC8K=FIDJ	�8E�<O8DGC<�DFLEK�FGK@FE�:FLC;�CFFB�C@B<

mount=A:/home/me/BasicFloppy

N?@:?�NFLC;�D8B<�K?<�;@I<:KFIP���I�P�N�F���N�F���#�B�T�J�D�'�M�P�Q�Q�Z8M8@C89C<�8J�*�
��-#��J �"��

;<M@:<�

*�
��-#��LJ<J �)-�:FEM<EK@FEJ=FI�=@C<E8D<J�8E;�G8K?J��.?<J<�8I<�JL9KCP�;@==<I<EK�=IFD
1@E;FNJ�J?FIK�=@C<E8D<�:FEM<EK@FEJ�8E;�EFK
JF
JL9KCP�;@==<I<EK�=IFD�/E@O�:FEM<EK@FEJ��.?@J
D8P�C<8;�KF�JLIGI@J@E>�<==<:KJ�@E�K?<�GI<J<E:<�F=�J<M<I8C�=@C<J�K?8K�D8K:?�K?<�J8D<��)-
E8D<��.F�8MF@;�JL:?�JLIGI@J<J	�@K�J�9<JK�KF�ILE�*�
��-#��@E�8�NFIB@E>�;@I<:KFIP�F=�@KJ�FNE
8E;�LJ<�8CC
:8GJ�����=FID8K�=FI�8CC�=@C<J�

Compatible BASIC files

'8EP���-#��;@8C<:KJ�LJ<�K?<�J8D<�<OK<EJ@FE���#�"�4 	�9LK�K?<@I�=@C<J�8I<�EFK�:FDG8K@9C<��*�


��-#��ILEJ�!1
��-#��GIF>I8D�=@C<J�FECP��-FD<�K@GJ�KF�I<:F>E@J<�!1
��-#��GIF>I8DJ�

S !1
��-#��=@C<J�JKFI<;�8J�K<OK�8I<�GC8@E�K<OK�=@C<J�N@K?�C@E<�ELD9<IJ�
S .FB<E@J<;�=@C<J�8I<�9@E8IP�=@C<J�K?8K�JK8IK�N@K?�D8>@:�9PK<���I�'�' �

S *IFK<:K<;�=@C<J�8I<�9@E8IP�=@C<J�K?8K�JK8IK�N@K?�D8>@:�9PK<���I�'�& �

#E�G8IK@:LC8I	�+��-#��=@C<J��N?@:?�?8M<�EF�C@E<�ELD9<IJ��8E;�+L@:B��-#��=@C<J��D8>@:�9PK<
���I�'�$ ��N@CC�EFK�ILE�

*�
��-#��N@CC�8::<GK�9FK?��)-�8E;�/E@O�E<NC@E<�:FEM<EK@FEJ�=FI�GIF>I8DJ�JKFI<;�8J�GC8@E
K<OK��.?@J�9<?8M@FLI�@J�;@==<I<EK�=IFD�!1
��-#�	�N?@:?�FECP�8::<GKJ�K<OK�=@C<J�N@K?CR LF

C@E<�<E;@E>J���J�8�:FEJ<HL<E:<	�@E�<O:<GK@FE8C�:8J<J�N?<I<�8�GIF>I8D�C@E<�@J�:FEK@EL<;
K?IFL>? LF :FII<:K�!1
��-#��K<OK�=@C<J�D8P�EFK�9<�CF8;<;�:FII<:KCP��#=�PFL�<E:FLEK<I�JL:?
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��-#��9<?8M@FLI��#=�T�P�G�U���M�J�O�F�G�F�F�E@J
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Packages
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��-#��:8E�ILE�G8:B8><;�GIF>I8DJ����G8:B8><�@J�J@DGCP�8�;@I<:KFIP�FI�Q@G�8I:?@M<��.?<
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=@C<�E8D<;�1�$�#�"�4�*�$���*�/�*@J�GI<J<EK�@EJ@;<�K?@J�;@I<:KFIP	�@KJ�J<KK@E>J�8I<�CF8;<;��LJL8CCP	�FE<

F=�K?FJ<�J<KK@E>J�N@CC�9<�8�S�V�O8I>LD<EK�C@EB@E>�KF�8���-#��GIF>I8D�<E:CFJ<;�@E�K?<�8I:?@M<

FI�;@I<:KFIP��*�
��-#��N@CC�I<:F>E@J<�Q@G=@C<J�I<>8I;C<JJ�F=�K?<@I�<OK<EJ@FE����JL>><JK<;
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E<<;J�KF�:?8E><�D8EP�*�
��-#��FGK@FEJ�KF�=LE:K@FE�8J�;<J@I<;	�FI�@=�@K�E<<;J�8�G8IK@:LC8I
NFIB@E>�;@I<:KFIP�J<KLG�

4@G=@C<�G8:B8><J�8I<�LEG8:B<;�KF�8�K<DGFI8IP�;@I<:KFIP�<8:?�K@D<�K?<P�8I<�CF8;<;��.?<
K<DGFI8IP�;@I<:KFIP�@J�I<DFM<;�N?<E�*�
��-#��:CFJ<J��1@K?�Q@G=@C<�G8:B8><J	�@K�@J�K?<I<=FI<
EFK�GFJJ@9C<�KF�J8M<�=@C<J�8E;�I<
FG<E�K?<D�FE�K?<�E<OK�ILE�F=�K?<�G8:B8><�

Cassette tapes
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FE�K?<�#�'�*�	�8E;�@E;<<;�FECP�8M8@C89C<�N@K?�K?<�FI@>@E8C�*��8E;�K?<�*�AI��.?<I<�8I<�EFK
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KI8EJ:F;@E>�KF�8�CFJJP�8L;@F�=FID8K�C@B<�.�1�� �

�J�8E�8CK<IE8K@M<�KF���8�"�7 	�PFL�:8E�JKFI<�K8G<J�@E�$�"�4 =FID8K��.?@J�@J�J@DGCP�8�9@K
;LDG�F=
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*I<M@FLJ�M<IJ@FEJ�F=�*�
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Security

*�
��-#��D8B<J�JFD<�;<=8LCK�:?F@:<J�N@K?�98J@:�J<:LI@KP�@E�D@E;	�9LK�;F<J�EFK�J8E;9FO�@KJ
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3.3. Connecting to peripherals

Printing

3FL�:8E�GI@EK�=IFD�*�
��-#��GIF>I8DJ�9P�8::<JJ@E>�K?< �-�1�5���� ;<M@:<��*�
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GI<J<EK8K@FE�F=�K<OK�=@C<J��#=�PFL�N@JK�KF�:?8E><�K?<�N8P�;F:LD<EKJ�8I<�GI@EK<;	�GC<8J<�I<=<I�KF
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Serial and parallel ports
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FE�1@E;FNJ�FI com1=PORT:/dev/ttyS0 FE�&@ELO���#=�PFL�;F�EFK�?8M<�8�J<I@8C�GFIK	�PFL�:8E
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3.4. Changing the interface
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Emulation targets
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��-#��FE�8�JPJK<D�N@K?�0!��M@;<F�:8G89@C@K@<J�
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KF�J<K�K?<�<DLC8K@FE�K8I><K�@J�9P�LJ@E>�8�Q�S�F�T�F�UFGK@FE�� FI�<O8DGC<	�ILEpcbasic --

preset=pcjr ��)K?<I�8M8@C89C<�<DLC8K@FE�K8I><K�GI<J<KJ�8I<�

Preset Emulation target

�Q�D�K�S #�'�*�AI�N@K?��8IKI@;><���-#�	�@E:CL;@E>�*�AI�M@;<F�8E;��
MF@:<�JFLE;
:8G89@C@K@<J�8E;�<OK<E;<;���-#��JPEK8O�

�U�B�O�E�Z .8E;P��


�N@K?�!1
��-#�	�@E:CL;@E>�.8E;P�M@;<F�8E;��
MF@:<�JFLE;
:8G89@C@K@<J�8E;�<OK<E;<;���-#��JPEK8O�

�P�M�J�W�F�U�U�J)C@M<KK@�'���FI��.�.�*����

�

�D�H�B #�'�FI�:FDG8K@9C<�N@K?��FCFI�!I8G?@:J��;8GK<I�8E;�8�:FDGFJ@K<�DFE@KFI��.?@J
<E89C<J�:FDGFJ@K<�:FCFI9LIJK�<DLC8K@FE�

�F�H�B #�'�FI�:FDG8K@9C<�N@K?��OK<E;<;�!I8G?@:J��;8GK<I�

�W�H�B #�'�FI�:FDG8K@9C<�N@K?�0@;<F�!I8G?@:J��II8P�

�N�E�B #�'�FI�:FDG8K@9C<�N@K?�'FEF:?IFD<��@JGC8P��;8GK<I�8E;�>I<<E
K@EK<;
DFEF:?IFD<�DFE@KFI�

�I�F�S�D�V�M�F�T#�'�:FDG8K@9C<�N@K?�"<I:LC<J�!I8G?@:J��;8GK<I�8E;�>I<<E
K@EK<;�DFEF:?IFD<
DFE@KFI�

�T�U�S�J�D�U �?FFJ<�JKI@:K�:FDG8K@9@C@KP�N@K?�!1
��-#��FM<I�:FEM<E@<E:<	�J<:LI@KP	�I?PD<
FI�I<8JFE�

Presets 8I<�>IFLGJ�F=�FGK@FEJ�K?8K�8I<�;<=@E<;�@E�K?<�;<=8LCK�:FE=@>LI8K@FE�=@C<��3FL�:8E�:I<8K<
PFLI�FNE�GI<J<KJ�9P�:I<8K@E>�8�?<8;<I�@E�PFLI�GI@M8K<�:FE=@>LI8K@FE�=@C<�N@K?�K?<�E8D<�F=�K?<
E<N�GI<J<K	�=FCCFN<;�9P�K?<�FGK@FEJ�PFL�N8EK�KF�8GGCP�� FI�<O8DGC<	�@=�PFL�;<=@E<�

�<�N�Z�@�Q�S�F�T�F�U�>

�W�J�E�F�P���W�H�B

�T�Z�O�U�B�Y���Q�D�K�S

PFL�:8E�EFN�ILE pcbasic --preset=my_preset KF�JK8IK�8E�<DLC8K@FE�F=�8�?PGFK?<K@:8C

D8:?@E<�N@K?�8�0!��M@;<F�:8I;�ILEE@E>�*�AI��8IKI@;><���-#��

GW-BASIC compatibility features

*�
��-#��8@DJ�=FI�8�M<IP�?@>?�C<M<C�F=�:FDG8K@9@C@KP�N@K?�!1
��-#���"FN<M<I	�JFD<
:FDG8K@9@C@KP�=<8KLI<J�8I<�;@J89C<;�9P�;<=8LCK�=FI�:FEM<E@<E:<�FI�J<:LI@KP�I<8JFEJ��.?<J<
=<8KLI<J�:8E�9<�JN@K:?<;�FE�LJ@E>�@E;@M@;L8C:FDD8E;
C@E<�FGK@FEJ��.?<�?@>?<JK�C<M<C�F=
:FDG8K@9@C@KP�N@K?�!1
��-#��:8E�9<�8KK8@E<;�9P�J<KK@E>�Q�S�F�T�F�U���T�U�S�J�D�U	�N?@:?�JN@K:?<J�F==

8CC�:FEM<E@<E:<�8E;�J<:LI@KP�=<8KLI<J�K?8K�:8LJ<�;@==<I<E:<J�N@K?�!1
��-#��
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Codepages

*�
��-#��JLGGFIKJ�8�C8I><�ELD9<I�F=�C<>8:P�:F;<G8><J�K?8K�N<I<�:FDDFE�8K�K?<�K@D<�!1

��-#��N8J�GFGLC8I	�@E:CL;@E>�;FL9C<
9PK<�:?8I8:K<I�J<K�:F;<G8><J�LJ<;�=FI��?@E<J<	
$8G8E<J<�8E;�%FI<8E��3FL�:8E�J<C<:K�PFLI�:F;<G8><�9P�LJ@E>�K?<�D�P�E�F�Q�B�H�F�� FGK@FE�� FI

<O8DGC<	�D�P�E�F�Q�B�H�F��������J<C<:KJ�K?<�!�%�:F;<G8><�:FDDFECP�LJ<;�FE�K?<��?@E<J<

D8@EC8E;��*�
��-#��N@CC�CF8;�8E;�J8M<�8CC�GIF>I8D�=@C<J�8J�@=�<E:F;<;�@E�K?<�:F;<G8><�PFL
J<C<:K�

#K�@J�8CJF�GFJJ@9C<�KF�CF8;�8E;�J8M<�GIF>I8DJ�@E�K?<�EFN8;8PJ�:FDDFE�/. 
��JK8E;8I;
=FID8K	�9P�<E89C@E>�K?<�V�U�G��FGK@FE��1?<E�V�U�G��@J�<E89C<;	�GC8@E
K<OK�GIF>I8D�JFLI:<�N@CC

9<�J8M<;�8E;�CF8;<;�@E�JK8E;8I;�/. 
��<E:F;@E>��*C<8J<�EFK<�K?8K�PFL�N@CC�JK@CC�E<<;�KF
J<C<:K�8�:F;<G8><�K?8K�GIFM@;<J�8CC�K?<�/E@:F;<�:?8I8:K<IJ�K?8K�PFLI�GIF>I8D�E<<;J�

(FK<�K?8K�*�
��-#��;F<J�EFK�@DGC<D<EK�K?<�=FCCFN@E>�=<8KLI<J�I<C<M8EK�KF�JFD<�F=�K?<J<
:F;<G8><J�

Bidirectional text
�CC�K<OK�@J�GI@EK<;�C<=K
KF
I@>?K�@E;<G<E;<EK�F=�K?<�:F;<G8><�J<C<:K<;��.F�NI@K<�JKI@E>J�@E
8�C8E>L8><�K?8K�@J�NI@KK<E�I@>?K
KF
C<=K	�K?<�CF>@:8C�:?8I8:K<I�J<HL<E:<�DLJK�9<�@EM<IK<;
JF�K?8K�K?<�FI;<I�8GG<8IJ�:FII<:K�M@JL8CCP��1?@C<�K?@J�@J�@E:FEM<E@<EK	�@K�@J�@E�C@E<�N@K?
K?<�9<?8M@FLI�F=�!1
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4. Configuration guide
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�_���-�J�C�S�B�S�Z���"�Q�Q�M�J�D�B�U�J�P�O���4�V�Q�Q�P�S�U���Q�D�C�B�T�J�D�����������1�$�#�"�4�*�$���*�/�*

Linux
�_�����D�P�O�G�J�H���Q�D�C�B�T�J�D�����������1�$�#�"�4�*�$���*�/�*

�?8E><�8E�FGK@FE�@E�K?<�:FE=@>LI8K@FE�=@C<�9P�8;;@E>�8�C@E<�@E�K?<�J<:K@FE�E8D<;�<�Q�D�C�B�T�J�D�>	

C@B<�JF�

�<�Q�D�C�B�T�J�D�>

�Q�S�F�T�F�U���U�B�O�E�Z

�D�U�S�M���D���C�S�F�B�L���5�S�V�F
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3FL�:8EEFK�LJ<GFJ@K@FE8C�8I>LD<EKJFI�K?<�J?FIK�E8D<�F=�FGK@FEJ�@E�K?<�:FE=@>LI8K@FE�=@C<�
3FL�8CJF�:8EEFK�C<8M<�FLK�K?<�<OGI<JJ@FE=True �

.?<�:FE=@>LI8K@FE�=@C<�J?FLC;�9<�8�K<OK�=@C<�<E:F;<;�@E��-�##�FI�/. 
��
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4.2. Synopsis

pcbasic �<program �]package �<output �>�> �<--allow-code-poke �<=True �]=False �>�> �<--aspect= x�
y �> �<-b �>

�<--border= width �> �<-c= statement �<: statement �������>�> �<--caption= title �> �<--cas1= type : value �>

�<--codepage= codepage_id �<:nobox �>�> �<--config= config_file �> �<--com1= type : value �>

�<--com2= type : value �> �<--convert= �\A�]B�]P�^�> �<--mouse-clipboard �<=True �]=False �>�>

�<--ctrl-c-break �<=True �]=False �>�> �<--current-device= �\CAS1�]@�]A�]B ���������] Z�^�>

�<--debug �<=True �]=False �>�> �<--dimensions= x�
y �> �<-d �> �<--double �<=True �]=False �>�>

�<-e= statement �<: statement �������>�> �<--exec= statement �<: statement �������>�>

�<--extension= module_name �<, module_name ���������>�> �<--font= font_name �<, font_name ���������>�>

�<--fullscreen �<=True �]=False �>�> �<-h �> �<--help �> �<--hide-listing= line_number �>

�<--hide-protected �<=True �]=False �>�> �<-i= �\input_file �]�\ STDIO�]STDIN�^�<:RAW�>�^�>

�<--input= �\input_file �]�\ STDIO�]STDIN�^�<:RAW�>�^�>�<--interface= �<none �]cli �]text �]graphical �>�>

�<-k= keystring �> �<--keys= keystring �> �<-l= program �> �<--load= program �> �<--logfile= log_file �>

�<--lpt1= type : value �> �<--lpt2= type ��value �> �<--lpt3= type ��value �> �<-f= number_of_files �>

�<--max-files= number_of_files �> �<--max-memory= max_memory�<, basic_memory_blocks �>�>

�<-s= record_length �> �<--max-reclen= record_length �>

�<--monitor= �\rgb �]composite �]green �]amber �]grey �]mono�^�>

�<--mount= drive : path , �<drive : path ���������>�> �<-n �> �<-o= output_file �<:append �>�>

�<--output= output_file �<:append �>�> �<--peek= �<seg : addr : val �<, seg : addr : val ���������>�>�>

�<--preset= option_block �> �<--prevent-close �<=True �]=False �>�> �<-q �> �<--quit �<=True �]=False �>�>

�<--reserved-memory= number_of_bytes �> �<--resume �<=True �]=False �> �<-r= program �>

�<--run= program �> �<--scaling= �\smooth �]crisp �]native �^�> �<--serial-buffer-size= size �>

�<--shell= �<shell-executable �>�> �<--soft-linefeed �<=True �]=False �>�>

�<--sound= �<none �]beep �]portaudio �]interface �>�> �<--state= state_file �>

�<--syntax= �\advanced �]pcjr �]tandy �^�> �<-t �> �<--term= terminal_program �>

�<--text-width= �\40�]80�^�> �<--text-encoding= �<encoding �>�> �<--utf8 �<=True �]=False �>�> �<-v �>

�<--version �> �<--video= adapter �> �<--video-memory= size �> �<-w �> �<--wait �<=True �]=False �>�>

�<--options= gwbasic_options �>
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4.3. Positional arguments

*FJ@K@FE8C�8I>LD<EKJ�DLJK�:FD<�9<=FI<�8EP�FGK@FEJ	�DLJK�EFK�JK8IK�N@K?�8�;8J?- ���EP

GFJ@K@FE8C�8I>LD<EKJ�K?8K�=FCCFN�FGK@FEJ�N@CC�9<�@>EFI<;�

program

#=�8 ���#�"�4 GIF>I8D�@J�JG<:@=@<;�8J�K?<�=@IJK�GFJ@K@FE8C�8I>LD<EK	�@K�N@CC�9<�ILE��.?<--

run 	 --load 8E; --convert FGK@FEJ�FM<II@;<�K?@J�9<?8M@FLI�

package

#=�8�Q@G=@C<G8:B8><FI�;@I<:KFIP�@J�JG<:@=@<;�8J�K?<�=@IJK�GFJ@K@FE8C�8I>LD<EK	�8EP
:FEK8@E<;:FE=@>LI8K@FE�=@C<�1�$�#�"�4�*�$���*�/�*N@CC�9<�CF8;<;��LJL8CCP	�@K�N@CC�ILE�8�GIF>I8D

=@C<�@E�K?<�G8:B8><���CC�FK?<I�:FDD8E;
C@E<�FGK@FEJ�N@CC�FM<II@;<�K?<�G8:B8><
:FE=@>LI8K@FE�=@C<	�EFK<�@E�G8IK@:LC8I�K?<�GFK<EK@8C�F=�K?<--run 	 --load 8E; --

convert FGK@FEJ�KF�8CK<I�K?<�9<?8M@FLI�F=�K?<�G8:B8><�

output

#=�8�J<:FE;�GFJ@K@FE8C�8I>LD<EK�@J�JG<:@=@<;	�@K�J<KJ�K?<�FLKGLK�=@C<�=FI�=@C<�=FID8K
:FEM<IJ@FE��.?@J�8I>LD<EK�@J�@>EFI<;�LEC<JJ�K?<�����D�P�O�W�F�S�UFGK@FE�@J�>@M<E�
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4.4. Options

--allow-code-poke �<=True �]=False �>

�CCFN�GIF>I8DJ�KF�1�0�,�& @EKF�:F;<�D<DFIP�

--aspect= x�
y

-<K�K?<�;@JGC8P�8JG<:K�I8K@F�KFx � y ��)ECP�?8J�8E�<==<:K�@=�:FD9@E<;�N@K?--

interface =graphical �

-b

/J<�K?<�:FDD8E;
C@E<�@EK<I=8:<��.?@J�@J�@;<EK@:8C�KF--interface =cli �

--border= width

-<K�K?<�N@;K?�F=�K?<�J:I<<E�9FI;<I�8J�8�G<I:<EK8><�=IFD�
V�

��.?<�G<I:<EK8><
I<=<IJ�KF�K?<�KFK8C�N@;K?�F=�K?<�9FI;<IJ�FE�9FK?�J@;<J�8J�8�=I8:K@FE�F=�K?<�LJ89C<�J:I<<E
N@;K?��)ECP�?8J�8E�<==<:K�@=�:FD9@E<;�N@K?--interface =graphical �

-c= statement �<: statement �������>

�O<:LK<�:FDD8E;J�8J�8�J?<CC��.?@J�@J�8�:FEM<E@<E:<�J?FIK?8E;�8E;�@;<EK@:8C�KF--

interface =none --quit =True --exec =statement �<: statement �������> �

--caption= title

-<K�K?<�K@KC<�98I�:8GK@FE�F=�K?<�*�
��-#��N@E;FN���<=8LCKtitle @JPC-BASIC�

--cas1= type : value

�KK8:?�8�I<JFLI:<�KF�K?<�$�"�4���� :8JJ<KK<�;<M@:<�type : value :8E�9<

WAV:wav_file

�FEE<:K�KF�K?<�,#  �18M<�=@C<wav_file N@K?�;8K8�DF;LC8K<;�@E�#�'�*�

:8JJ<KK<�=FID8K�

CAS:cas_file

�FEE<:K�KF�K?<�*���*�
��-#����-�K8G<�@D8>< cas_file �

--codepage= codepage_id �<:nobox �>

&F8;�K?<�JG<:@=@<;�:F;<G8><��.?<�:F;<G8><�;<K<ID@E<J�N?@:?�:?8I8:K<IJ�8I<
8JJF:@8K<;�KF�8�>@M<E�:?8I8:K<I�9PK<�FI	�@E�K?<�:8J<�F=�;FL9C<
9PK<�:F;<G8><J	�KNF
:?8I8:K<I�9PK<J��.?<�8M8@C89C<�:F;<G8><J�8I<�JKFI<;�@E�K?<�D�P�E�F�Q�B�H�F��;@I<:KFIP��9P

;<=8LCK	�K?<J<�8I<�
437 720 737 775 806 850

851 852 853 855 856 857
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858 860 861 862 863 864

865 866 868 869 874 932

934 936 938 949 950 1258

alternativnyj armscii8a big5-2003 big5-hkscs

georgian-

academy

georgian-

ps

iransystem iscii-as iscii-be iscii-de iscii-gu iscii-ka

iscii-ma iscii-or iscii-pa iscii-ta iscii-te kamenicky

koi8-r koi8-ru koi8-u mazovia mik osnovnoj

pascii ruscii russup3 russup4ac russup4na viscii

��-<<�K?< C@JK�F=�:F;<G8><J@E�K?<�/J<I�J�!L@;<�=FI�;<K8@CJ�
.?<�JG<:@=@<Inobox ;@J89C<J�9FO
;I8N@E>�I<:F>E@K@FE�=FI�;FL9C<
9PK<�:?8I8:K<I�J<K

:F;<�G8><J���P�;<=8LCK	�J<HL<E:<J�F=�9FO
;I8N@E>�:?8I8:K<IJ�8I<�I<:F>E@J<;�9P�8E
8C>FI@K?D�K?8K�@JE�K�8J�JD8IK�8J�@K�K?@EBJ�@K�@J	�8E;�;@JGC8P<;�8J�9FO�;I8N@E>�I8K?<I�K?8E
8J����-�:?8I8:K<IJ��#= nobox @J�J<K	�K?<P�N@CC�9<�;@JGC8P<;�8J����-�

--config= config_file

,<8;�8�:FE=@>LI8K@FE�=@C<��.?<�JPJK<D�;<=8LCK�:FE=@>LI8K@FE�@J�8CN8PJ�I<8;�=@IJK	�9LK�8EP
GI<J<K>IFLG�F=�FGK@FEJ�@E�8�:FE=@>LI8K@FE�=@C<�I<GC8:<J�K?<�N?FC<�<HL@M8C<EK�;<=8LCK
GI<J<K�>IFLG�

--com1= type : value

�KK8:?�8�I<JFLI:<�KF�K?<�$�0�.���� J<I@8C�;<M@:<�type : value :8E�9<�FE<�F=�K?<

=FCCFN@E>�

PORT:device_name

�FEE<:K�KF�8�J<I@8C�;<M@:<�device_name :8E�9<�8�;<M@:<�E8D<�JL:?�8J �$�0�.��

FI ���E�F�W���U�U�Z�4��FI�8�ELD9<I	�N?<I<�K?<�=@IJK�J<I@8C�GFIK�@J�ELD9<I�
�

SOCKET:host : socket

�FEE<:K�KF�8�.�*�JF:B<K�FE�8�I<DFK<�FI�CF:8C�?FJK�

RFC2217: host : socket

�FEE<:K�LJ@E>�K?<�, ������GIFKF:FC�KF�8�.�*�JF:B<K�FE�8�I<DFK<�FI�CF:8C
?FJK�

STDIO: �<CRLF�>

�FEE<:K�KF�JK8E;8I;�#�)�F=�K?<�:8CC@E>�J?<CC��#=CRLF @J�JG<:@=@<;	�*�
��-#�

I<GC8:<J �$�3 :?8I8:K<IJ�N@K?�-�' FE�@KJ�FLKGLK�8E;�-�' N@K?�$�3 FE�@KJ�@EGLK�

.?@J�@J�DFI<�@EKL@K@M<�FE�/E@O�J?<CCJ��1?<E�LJ@E>�8�/E@O�:FEJFC<	�PFL�J?FLC;
LJ< �T�U�U�Z�����J�D�B�O�P�OKF�<E89C<�*�
��-#��KF�I<8;�@EGLK�:FII<:KCP�

#=�K?@J�FGK@FE�@J�EFK�JG<:@=@<;	�K?<�$�0�.���� ;<M@:<�@J�LE8M8@C89C<�
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--com2= type : value

�KK8:?�8�I<JFLI:<�KF�K?<�$�0�.���� J<I@8C�;<M@:<��-<<�����D�P�N���

--convert= �\A�]B�]P�^

�FEM<IK�GIF>I8D�KF�FE<�F=�K?<�=FCCFN@E>�=FID8KJ�

A *C8@E�K<OK

B .FB<E@J<;

P *IFK<:K<;

#=output @J�EFK�JG<:@=@<;	�NI@K<�KF�JK8E;8I;�FLKGLK��#=�GIF>I8D�@J�EFK�JG<:@=@<;	�LJ<

K?<�8I>LD<EK�F=--run FI --load ��#=�EFE<�F=�K?FJ<�8I<�>@M<E	�I<8;�=IFD�JK8E;8I;

@EGLK��)M<II@;<J--resume 	 --run 8E; --load �

--mouse-clipboard �<=True �]=False �>

�E89C<�:C@G9F8I;�FG<I8K@FEJ�N@K?�K?<�DFLJ<��#=True �;<=8LCK�	�J<C<:K�K<OK�N@K?�K?<�C<=K

DFLJ<�9LKKFE�KF�:FGP�8E;�G8JK<�N@K?�K?<�D@;;C<�DFLJ<�9LKKFE�

--ctrl-c-break �<=True �]=False �>

#=False 	�=FCCFN�!1
��-#��9<?8M@FLI�N?<I< �$�U�S�M� �$ 9I<8BJ �"�6�5�0 8E; �*�/�1�6�5 9LK

EFK�GIF>I8D�<O<:LK@FE�FI�-�*�4�5�

#=True 	�KI<8K�$�U�S�M� �$ <O8:KCP�C@B<�$�U�S�M� �#�S�F�B�L8E; �$�U�S�M� �4�D�S�P�M�M���-�P�D�LN?<E --

interface =graphical �

1@K?--interface =�\text �]cli �^ 	 �$�U�S�M� �$ @J�8CN8PJ�KI<8K<;�C@B<�$�U�S�M� �#�S�F�B�L�

�<=8LCK�@JTrue �

--current-device= �\CAS1�]@�]A�]B ���������] Z�^

-<K�K?<�:LII<EK�;<M@:<�KF�K?<�@E;@:8K<;�*�
��-#��;I@M<�C<KK<I�FICAS1 =FI�K?<�:8JJ<KK<

;<M@:<��.?<�;<M@:<�:?FJ<E�J?FLC;�9<�DFLEK<;�KF�8E�8:KL8C�CF:8K@FE�LJ@E>�����N�P�V�O�U

�FI �����D�B�T�� @=�K?<�:8JJ<KK<�;<M@:<�@J�:?FJ<E��

--debug �<=True �]=False �>

Developer option - use only if you know what you're doing.
�E89C<�;<9L>>@E>�<OK<EJ@FE�

--dimensions= x�
y

-<K�N@E;FN�;@D<EJ@FEJ�KFx 9P y G@O<CJ��.?@J�FM<II@;<J�����T�D�B�M�J�O�H���O�B�U�J�W�F8E; ����

�B�T�Q�F�D�U��)ECP�?8J�8E�<==<:K�@=�:FD9@E<;�N@K?--interface =graphical �

-d --double �<=True �]=False �>

�E89C<�;FL9C<
GI<:@J@FE�KI8EJ:<E;<EK8C�D8K?�=LE:K@FEJ��.?@J�@J�<HL@M8C<EK�KF�K?</d

FGK@FE�@E�!1
��-#��
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-e= statement �<: statement �������> --exec= statement �<: statement �������>

�O<:LK<���-#��JK8K<D<EKJ��.?< statement J�8I<�<O<:LK<;�8=K<I�CF8;@E>�8EP�GIF>I8D

9LK�9<=FI<�<EK<I@E>�@EKF�;@I<:K�DF;<�FI�ILEE@E>�@K��'LCK@GC<�JK8K<D<EKJ�:8E�9<�<EK<I<;
9P�J<G8I8K@E>�K?<D�N@K?�:FCFEJ: ��.?<J<�N@CC�9<�<O<:LK<;�8J�@=�K?<P�N<I<�<EK<I<;�8J

J<G8I8K<�JK8K<D<EKJ	�EFK�8J�8�J@E>C<�:FDGFLE;�JK8K<D<EK��<M<E�@=�JK8K<D<EKJ�JL:?�8J
�(�0�5�0 FI �-�*�4�5 8I<�@E:CL;<;	�K?<�=FCCFN@E>�JK8K<D<EKJ�N@CC�JK@CC�9<�<O<:LK<;��.?<

:?8I8:K<I : N@CC�9<�@EK<IGI<K<;�8J�G8IK�F=�8�JKI@E>�@=�HLFK<;�N@K?�J@E>C<�HLFK<J" ��#=

PFLI�:8CC@E>�J?<CC�@EK<IGI<KJ�JL:?�HLFK<J	�PFL�J?FLC;�GIFG<ICP�<J:8G<�K?<D�

--extension= module_name �<, module_name ���������>

Developer option - use only if you know what you're doing.
&F8;�<OK<EJ@FE�DF;LC<�J��

--font= font_name �<, font_name ���������>

/J<�K?<�JG<:@=@<;�=FEKJ�=FI�K?<�@EK<I=8:<��.?<�C8JK�=FEKJ�JG<:@=@<;�K8B<�GI<:<;<E:<	
GI<M@FLJ�FE<J�8I<�=8CC98:B���<=8LCK�@Junifont,univga,freedos �@�<��K?<�G�S�F�F�E�P�T=FEK

?8J�GI<=<I<E:<���.?<�8M8@C89C<�=FEKJ�8I<�JKFI<;�@E�G�P�O�U�����P�;<=8LCK	�K?<�=FCCFN@E>

=FEKJ�8I<�8M8@C89C<�
unifont univga freedos cga mda vga

olivetti tandy1 tandy2

��-<<�K?< C@JK�F=�=FEKJ@E�K?<�/J<I�J�!L@;<�=FI�;<K8@CJ�

--fullscreen �<=True �]=False �>

 LCCJ:I<<E�DF;<��)ECP�?8J�8E�<==<:K�@=�:FD9@E<;�N@K?--interface =graphical �

-h --help

-?FN�8�LJ8><�D<JJ8><�8E;�<O@K�

--hide-listing= line_number

�@J89C<�C@JK@E>�8E;�J8M@E>�KF�GC8@E�K<OK�F=�C@E<J�9<PFE;line_number 	�8J�@E�!1
��-#�

9<PFE; ���������� ��/J<�N@K?�:8I<�8J�K?@J�8CCFNJ�<O<:LK@FE�F=�?@;;<E�C@E<J�F=�:F;<�

�<=8LCK�@J�KF�C@JK�8CC�C@E<J�

--hide-protected �<=True �]=False �>

�@J89C<�C@JK@E>�8E;�J8M@E>�KF�GC8@E�K<OK�F=�GIFK<:K<;�=@C<J	�8J�@E�!1
��-#���/J<�N@K?
:8I<�8J�K?@J�8CCFNJ�<O<:LK@FE�F=�?@;;<E�C@E<J�F=�:F;<�

-i= �\input_file �]�\ STDIO�]STDIN�^�<:RAW�>�^ --input= �\input_file �]�\ STDIO�]STDIN�^�<:RAW�>�^

,<KI@<M<�B<P9F8I;�@EGLK�=IFDinput_file 	�<O:<GK�@=�,�:�#�%�� @J�I<8;�<OGC@:@KCP��#EGLK

=IFD �,�:�#�%�� =@C<J�@J�8CN8PJ�I<8;�=IFD�K?<�B<P9F8I;	�=FCCFN@E>�!1
��-#��9<?8M@FLI�

#= input_file @JSTDIO: FI STDIN: 	�B<P9F8I;�@EGLK�N@CC�9<�I<8;�=IFD�JK8E;8I;�@EGLK�

#=RAW @J�JG<:@=@<;	�@EGLK�N@CC�9<�KI<8K<;�8J�:F;<G8><�9PK<J��#=�EFK	�@K�N@CC�9<�KI<8K<;�8J
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K?<�CF:8C<�J�<E:F;@E>��GIF989CP�/. 
���

--interface= �<none �]cli �]text �]graphical �>

�?FFJ<�K?<�KPG<�F=�@EK<I=8:<��(FK�8CC�@EK<I=8:<J�N@CC�9<�8M8@C89C<�FE�8CC�JPJK<DJ��.?<
=FCCFN@E>�@EK<I=8:<�KPG<J�D8P�9<�8M8@C89C<�

none  @CK<I�=FI�LJ<�N@K?�G@G<J���CJF-n �

cli �FDD8E;
C@E<�@EK<I=8:<���CJF-b �

text .<OK�@EK<I=8:<���CJF-t �

graphical !I8G?@:8C�@EK<I=8:<�

sdl2 -�&��>I8G?@:8C�@EK<I=8:<�

pygame

*P!8D<�>I8G?@:8C�@EK<I=8:<(deprecated, please use SDL2 instead)�
ansi �(-#�K<OK�@EK<I=8:<�

curses (�LIJ<J�K<OK�@EK<I=8:<�

.?<�;<=8LCK�@Jgraphical �

-k= keystring --keys= keystring

#EJ<IK�K?<keystring @EKF�K?<�B<P9F8I;�9L==<I�keystring D8P�:FEK8@E�<J:8G<�:F;<J

JL:?�8J �=�S =FI�I<KLIE	�=�O =FI�C@E<�=<<;�8E;�=�YXX KF�<EK<I�$�)�3���	���)XX�
 � keystring

D8P�:FEK8@E<
�-�##�:F;<J KF�@E;@:8K<�B<PGI<JJ<J�K?8K�;F�EFK�?8M<�8�I<>LC8I
:?8I8:K<I�<E:F;@E>�� FI�<O8DGC<	�=���=�Y���' @E;@:8K<J�-?@=K�.89�

-l= program --load= program

-K8IK�@E�;@I<:K�DF;<�N@K?�K?<���-#�program CF8;<;�

--logfile= log_file

1I@K<�<IIFI�8E;�N8IE@E>�D<JJ8><J�KFlog_file @EJK<8;�F=�T�U�E�F�S�S�

--lpt1= type : value

�KK8:?�8�I<JFLI:<�KF�K?<�-�1�5���� G8I8CC<C�;<M@:<�type : value :8E�9<

PRINTER: �<printer_name �>�<: trigger �>

�FEE<:K�KF�8�1@E;FNJ	�&*,�FI��/*-�GI@EK<I��#= printer_name @J�EFK�JG<:@=@<;	

K?<�;<=8LCK�GI@EK<I�@J�LJ<;�
.?<�GI@EK<I�@J�8:K@M8K<;�N?<E�8�=@C<�FG<E�KF�@K�@J�:CFJ<;	�8�GIF>I8D�K<ID@E8K<J�FI
*�
��-#��<O@KJ��(FK<�K?8K	�LEC@B<�-�1�5���� 	�GI@EK<IJ�:FEE<:K<;�KF�-�1�5���� FI

�-�1�5���� ;F not ><K�8:K@M8K<;�N?<E�8�GIF>I8D�K<ID@E8K<J��#=�JG<:@=@<;	trigger

J<KJ�8E�8;;@K@FE8C�KI@>><I�KF�8:K@M8K<�K?<�GI@EK<I�
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line �=K<I�<M<IP�C@E<�9I<8B�

page �=K<I�<M<IP�G8><�9I<8B�

close (F�8;;@K@FE8C�KI@>><I

.?<�;<=8LCK�9<?8M@FLI�@J�K?8K�F=close �

FILE: file_name

�FEE<:K�KF�8EP�=@C<�FI�;<M@:<�JL:?�8J/dev/stdout FE�/E@O�FILPT1 FE

1@E;FNJ�

STDIO: �<CRLF�>

�FEE<:K�KF�JK8E;8I;�FLKGLK�F=�K?<�:8CC@E>�J?<CC��#=CRLF @J�JG<:@=@<;	�*�
��-#�

I<GC8:<J �$�3 :?8I8:K<IJ�N@K?�-�' FE�@KJ�FLKGLK��.?@J�@J�DFI<�@EKL@K@M<�FE�/E@O

J?<CCJ�

PARPORT:port_number

�FEE<:K�KF�8��<EKIFE@:J�G8I8CC<C�GFIK	�N?<I<port_number @J0 =FI�K?<�=@IJK

G8I8CC<C�GFIK	�<K:�PARPORT FECP�NFIBJ�N@K?�G?PJ@:8C�G8I8CC<C�GFIKJ��=FI�<O8DGC<	

8�1@E;FNJ�GI@EK<I�FI�FK?<I�;<M@:<�D8GG<;�N@K?�/�&�5���6�4�&���-�1�5����:8E�FECP�9<

8KK8:?<;�N@K?FILE:LPT1

#=�K?@J�FGK@FE�@J�EFK�JG<:@=@<;	�-�1�5���� @J�:FEE<:K<;�KF�K?<�;<=8LCK�GI@EK<I�

--lpt2= type ��value

�KK8:?�8�I<JFLI:<�KF�K?<�-�1�5���� G8I8CC<C�;<M@:<��-<<--lpt1 ��#=�K?@J�FGK@FE�@J�EFK

JG<:@=@<;	�-�1�5���� @J�LE8M8@C89C<�

--lpt3= type ��value

�KK8:?�8�I<JFLI:<�KF�K?<�-�1�5���� G8I8CC<C�;<M@:<��-<<--lpt1 ��#=�K?@J�FGK@FE�@J�EFK

JG<:@=@<;	�-�1�5���� @J�LE8M8@C89C<�

-f= number_of_files --max-files= number_of_files

-<K�D8O@DLD�ELD9<I�F=�FG<E�=@C<J�KFnumber_of_files ��.?@J�@J�<HL@M8C<EK�KF�K?</f

FGK@FE�@E�!1
��-#����<=8LCK�@J3 �

--max-memory= max_memory�<, basic_memory_blocks �>

-<K�K?<�D8O@DLD�J@Q<�F=�K?<�;8K8�D<DFIP�J<>D<EK�KFmax_memory 8E;�K?<�D8O@DLD

J@Q<�F=�K?<�;8K8�D<DFIP�8M8@C89C<�KF���-#��KFbasic_memory_blocks ������ ��#E�*�


��-#�	�K?<�D@E@DLD�F=�K?<J<�M8CL<J�@J�J@DGCP�K?<�;8K8�D<DFIP�J@Q<��K?<�KNF�M8CL<J
8I<�8CCFN<;�=FI�:FDG8K@9@C@KP�N@K?�K?</m FGK@FE�@E�!1
��-#��
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-s= record_length --max-reclen= record_length

-<K�D8O@DLD�I<:FI;�C<E>K?�=FI�3�"�/�%�0�.=@C<J�KFrecord_length ���<=8LCK�@J128 	

D8O@DLD�@J32767 ��.?@J�@J�<HL@M8C<EK�KF�K?</s FGK@FE�@E�!1
��-#��

--monitor= �\rgb �]composite �]green �]amber �]grey �]mono�^

-<KJ�K?<�DFE@KFI�KPG<�KF�<DLC8K<���M8@C89C<�KPG<J�8I<�

rgb ,!��:FCFLI�DFE@KFI��;<=8LCK��

composite �FDGFJ@K<�:FCFLI�DFE@KFI�

green !I<<E
K@EK<;�DFEF:?IFD<�DFE@KFI�

amber �D9<I
K@EK<;�DFEF:?IFD<�DFE@KFI�

grey !I<PJ:8C<�DFEF:?IFD<�DFE@KFI�

mono !I<<E
K@EK<;�DFEF:?IFD<�DFE@KFI��J8D<�8Jgreen ��

)E �4�$�3�&�&�/�� N@K?--video =�\pcjr �]tandy �]cga �^ 	 --monitor=composite <E89C<J

�:IL;<��:FCFLI�8IK@=8:KJ�

--mount= drive : path , �<drive : path ���������>

�JJ@>E�K?<�G8K?path KF�;I@M<�C<KK<Idrive �� ��.?<�G8K?�:8E�9<�89JFCLK<�FI�I<C8K@M<�

#=�K?@J�FGK@FE�@J�EFK�JG<:@=@<;��FE�1@E;FNJ	�8CC�1@E;FNJ�;I@M<�C<KK<IJ�N@CC�9<�8JJ@>E<;�KF
*�
��-#��;I@M<�C<KK<IJ��FE�FK?<I�JPJK<DJ	�K?<�:LII<EK�NFIB@E>�;@I<:KFIP�@J�8JJ@>E<;�KF
�;�� �

-n

,LE�*�
��-#��8J�8�:FDD8E;
C@E<�=@CK<I��-8D<�8J --interface =none �

-o= output_file �<:append �> --output= output_file �<:append �>

-<E;�J:I<<E�FLKGLK�KFoutput_file 	�<O:<GK�@=�4�$�3�/�� @J�NI@KK<E�KF�<OGC@:@KCP��)LKGLK�KF

�4�$�3�/�� =@C<J�N@CC�8CN8PJ�9<�J?FNE�FE�K?<�J:I<<E	�8J�@E�!1
��-#��

#=�K?<�JG<:@=@<Iappend @J�>@M<E	�K?<�FLKGLK�=@C<�@J�8GG<E;<;�KF�I8K?<I�K?8E�FM<INI@KK<E�

#=output_file @JSTDIO: FI STDOUT: 	�J:I<<E�FLKGLK�N@CC�9<�J<EK�KF�JK8E;8I;�FLKGLK�

--peek= �<seg : addr : val �<, seg : addr : val ���������>�>

�<=@E<�1�&�&�,GI<J<K�M8CL<J��#=�;<=@E<;	�%�&�'���4�&�(seg ��� ���1�&�&�,�	addr �
 N@CC�I<KLIEval �

--preset= option_block

&F8;�D8:?@E<�GI<J<K�FGK@FEJ����GI<J<K�FGK@FE�:FII<JGFE;J�KF�8�J<:K@FE�;<=@E<;�@E�8
:FE=@>�=@C<�9P�8�E8D<�9<KN<<E�JHL8I<�9I8:B<KJ	�C@B<

�<�U�I�J�T�>

--preset=this N@CC�CF8;�8CC�J<KK@E>J�;<=@E<;�@E�K?8K�J<:K@FE���M8@C89C<�GI<J<KJ�;<G<E;

FE�PFLI�:FE=@>LI8K@FE�=@C<��-<<�K?<C@JK�F=�;<=8LCK�GI<J<KJ@E�K?<�/J<I�J�!L@;<�
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--prevent-close �<=True �]=False �>

-LGGI<JJ�N@E;FN�:CFJ<�<M<EK��.?@J�8CCFNJ���-#��KF�:8GKLI<�B<P�:FD9@E8K@FEJ�K?8K
EFID8CCP�:CFJ<�K?<�N@E;FN��!I8G?@:8C�@EK<I=8:<�FECP���P�;<=8LCK	�K?<�FG<I8K@E>
JPJK<D�J�B<P�:FD9@E8K@FE�KF�:CFJ<�8�N@E;FN��LJL8CCP�"�M�U� �'�� ��K<ID@E8K<J�*�


��-#���-<K --prevent-close KF�8CCFN���-#��KF�:8GKLI<�K?@J�B<P�:FD9@E8K@FE�@EJK<8;�

.?@J�@J�LJ<=LC�@=�PFLI�GIF>I8D�LJ<J�K?@J�B<P�:FD9@E8K@FE�

-q --quit �<=True �]=False �>

+L@K�@EK<IGI<K<I�N?<E�<O<:LK@FE�JKFGJ��#=�:FD9@E<;�N@K?�����S�V�O	�*�
��-#��HL@KJ�N?<E

K?<�GIF>I8D�<E;J��#=�J<K�@E�;@I<:K�DF;<	�*�
��-#��HL@KJ�8=K<I�K?<�=@IJK�:FDD8E;�@J
<O<:LK<;�

--reserved-memory= number_of_bytes

,<J<IM< number_of_bytes F=�D<DFIP�8K�K?<�9FKKFD�F=�K?<�;8K8�J<>D<EK�� FI

:FDG8K@9@C@KP�N@K?�!1
��-#����<=8LCK�@J�������� 9PK<J��&FN<I@E>�K?@J�M8CL<�D8B<J

DFI<�JKI@E>�8E;�M8I@89C<�JG8:<�8M8@C89C<�=FI�LJ<�9P�GIF>I8DJ�

--resume �<=True �]=False

,<JLD<�=IFD�J8M<;�JK8K<��)M<II@;<J�����S�V�O8E; �����M�P�B�E�

-r= program --run= program

,LE�K?<�JG<:@=@<;program ��)M<II@;<J �����M�P�B�E�

--scaling= �\smooth �]crisp �]native �^

�?FFJ<�J:8C@E>�D<K?F;�

smooth

.?<�;@JGC8P�@J�JDFFK?CP�J:8C<;�KF�K?<�C8I><JK�J@Q<�K?8K�8CCFNJ�=FI�K?<�:FII<:K
8JG<:K�I8K@F�

crisp

.?<�;@JGC8P�@J�J:8C<;�KF�K?<�J8D<�J@Q<�8J�N@K?smooth 	�9LK�N@K?FLK�JDFFK?@E>�

native

-:8C@E>�8E;�8JG<:K�I8K@F�8I<�FGK@D@J<;�=FI�K?<�;@JGC8P�J�E8K@M<�G@O<C�J@Q<	
N@K?FLK�JDFFK?@E>�--scaling=native FM<II@;<J�����B�T�Q�F�D�U��

�<=8LCK�@Jsmooth ��)ECP�?8J�8E�<==<:K�@=�:FD9@E<;�N@K?--interface =graphical �

--serial-buffer-size= size

-<K�J<I@8C�@EGLK�9L==<Isize ���<=8LCK�@J������ ��#=�J<K�KF�� 	�J<I@8C�:FDDLE@:8K@FEJ�8I<

;@J89C<;�
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--shell= �<shell-executable �>

�E89C<�K?< �4�)�&�-�- JK8K<D<EK�KF�ILE�K?<�FG<I8K@E>�JPJK<D�:FDD8E;�@EK<IGI<K<I

shell-executable ��.?<�<O<:LK89C<shell-executable J?FLC;�JLGGFIK�'-
�)-�J

�$�0�.�.�"�/�%���$�0�.:8CC@E>�:FEM<EK@FEJ	�@E�G8IK@:LC8I�@KJ���$ JN@K:?���O8DGC<�:FDD8E;

@EK<IGI<K<IJ�8I<�$�.�%���&�9�&FE�1@E;FNJ�8E; ���X�J�O�F���D�N�E���F�Y�F��FE�/E@O��#=shell-

executable @J�<DGKP��8J�@K�@J�9P�;<=8LCK�	�K?<�4�)�&�-�- JK8K<D<EK�@J�;@J89C<;�

--soft-linefeed �<=True �]=False �>

�F�EFK�KI<8K�-�' @E�K<OK�8E;�GIF>I8D�=@C<J�8J�8�C@E<�9I<8B��.?@J�<E89C<J�K?<�?@>?<JK

C<M<C�F=�:FDG8K@9@C@KP�N@K?�!1
��-#��=@C<J��#=�K?@J�FGK@FE�@J�J<K	�8EP�&@ELO�FI�'8:�K<OK
=@C<J�E<<;�KF�9<�:FEM<IK<;�KF��)-�K<OK�9<=FI<�LJ@E>�K?<D�N@K?�*�
��-#��

--sound= �<none �]beep �]portaudio �]interface �>

�?FFJ<�K?<�JFLE;�<E>@E<�KF�LJ<��(FK�8CC�JFLE;�<E>@E<J�N@CC�9<�8M8@C89C<�FE�8CC
JPJK<DJ�

none -LGGI<JJ�JFLE;�FLKGLK�

beep /J<�K?<�9L@CK
@E�JG<8B<I�

portaudio /J<�K?<�*FIK�L;@F�JFLE;�><E<I8KFI�

interface /J<�K?<�E8K@M<�JFLE;�<E>@E<�F=�K?<�@EK<I=8:<	�@=�8M8@C89C<�

�<=8LCK�@Jinterface �

--state= state_file

-<K�K?<�J8M<
JK8K<�=@C<�KFstate_file ���<=8LCK�@J�Q�D�C�B�T�J�D���T�F�T�T�J�P�O@E�K?<��GGC@:8K@FE

�8K8�;@I<:KFIP�

--syntax= �\advanced �]pcjr �]tandy �^

�?FFJ<���-#��;@8C<:K���M8@C89C<�;@8C<:KJ�8I<�

advanced '@:IFJF=K�!1
��-#��8E;�#�'���-#��

pcjr #�'�*�AI��8IKI@;><���-#�

tandy .8E;P��


�!1
��-#��

�<=8LCK�@Jadvanced �

-t

/J<�K<OK
98J<;�@EK<I=8:<��-8D<�8J--interface =text �

--term= terminal_program

-<K�K?<�K<ID@E8C�GIF>I8D�ILE�9P�K?<�*�AI�5�&�3�. :FDD8E;�KF terminal_program ��.?@J

FECP�?8J�8E�<==<:K�N@K?--syntax =�\pcjr �]tandy �^ �
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--text-width= �\40�]80�^

-<K�K?<�ELD9<I�F=�:FCLDEJ�@E�K<OK�DF;<�8K�JK8IKLG���<=8LCK�@J80 �

--text-encoding= �<encoding �>

-<K�K?<�K<OK�<E:F;@E>�
.<OK�=@C<J��@�<��GC8@E
K<OK�GIF>I8DJ�8E;�=@C<J�FG<E<;�=FI�*�/�1�6�5 8E; �0�6�5�1�6�5��JKFI<;�FE

8�;@JB�;<M@:<�N@CC�9<�8JJLD<;�KF�9<�<E:F;<;�@Eencoding ���O8DGC<J�F=�M8C@;

<E:F;@E>J�8I< �V�U�G����	 �V�U�G������	 �M�B�U�J�O�����

*C<8J<�<EJLI<�K?8K�8CC�:?8I8:K<IJ�@E�K?<�:LII<EK�:F;<G8><�8I<�@E:CL;<;�@E�K?<�<E:F;@E>
PFL�:?FFJ<��@=�K?@J�@J�EFK�K?<�:8J<�K?<E�JL:?�:?8I8:K<IJ�N@CC�9<�I<GC8:<;�9P� FI � �

#=encoding @J�EFK�J<K	�K<OK�=@C<J�N@CC�9<�KI<8K<;�8J�I8N�9PK<J�@E�K?<�:LII<EK�*�
��-#�

:F;<G8><�

--utf8 �<=True �]=False �>

-<K�K?<�K<OK�<E:F;@E>�KF�/. 
��
.?@J�FGK@FE�@Jdeprecated 8E;�@>EFI<;�@=�����U�F�Y�U���F�O�D�P�E�J�O�H@J�J<K��/J<--text-

encoding @EJK<8;�

-v --version

*I@EK�*�
��-#��M<IJ@FE�JKI@E>�8E;�<O@K�

--video= adapter

-<K�K?<�M@;<F�8;8GK<I�KF�<DLC8K<���M8@C89C<�8;8GK<IJ�

vga 0@;<F�!I8G?@:J��II8P

ega �E?8E:<;�!I8G?@:J��;8GK<I

cga �FCFI�!I8G?@:J��;8GK<I

mda 'FEF:?IFD<��@JGC8P��;8GK<I

hercules "<I:LC<J�!I8G?@:J��;8GK<I

pcjr #�'�*�AI�>I8G?@:J

tandy .8E;P��


�>I8G?@:J

olivetti )C@M<KK@�'���>I8G?@:J

�<=8LCK�@Jvga �

--video-memory= size

-<K�K?<�8DFLEK�F=�<DLC8K<;�M@;<F�D<DFIP�8M8@C89C<��.?@J�8==<:KJ�K?<�ELD9<I�F=�M@;<F
G8><J�K?8K�:8E�9<�LJ<;��)E�*�AI�8E;�.8E;P	�K?@J�:8E�9<�:?8E><;�8K�ILEK@D<�K?IFL>?
K?< �$�-�&�"�3JK8K<D<EK��8K�C<8JK�������E<<;J�KF�9<�8M8@C89C<�KF�<EK<I�4�$�3�&�&�/�� 8E;

�4�$�3�&�&�/�������<=8LCK�@J16384 FI�*�AI�8E;�.8E;P�8E; 262144 FE�FK?<ID8:?@E<

GI<J<KJ�
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-w --wait �<=True �]=False �>

#=True 	�*�
��-#��N8@KJ�=FI�8�B<PJKIFB<�9<=FI<�:CFJ@E>�K?<�N@E;FN�FE�<O@K��)ECP

NFIBJ�=FI --interface =graphical FI --interface=text ���<=8LCK�@JFalse �

--options= gwbasic_options

-<K�!1
��-#�
JKPC<�:FDD8E;
C@E<�JN@K:?<J��.?@J�@J�8�:FEM<E@<E:<�FGK@FE�KF�=8:@C@K8K<
D@>I8K@FE�=IFD�!1
��-#�� gwbasic_options @J�8�JKI@E>�K?8K�D8P�:FEK8@E�K?<

=FCCFN@E>�FGK@FEJ�

/d

�E89C<�;FL9C<
GI<:@J@FE�=CF8K@E>
GF@EK�D8K?�=LE:K@FEJ��-<<�8CJF--double �

/f: n

-<K�K?<�D8O@DLD�ELD9<I�F=�FG<E�=@C<J��-<<�8CJF--max-files �

/s: n

-<K�K?<�D8O@DLD�I<:FI;�C<E>K?�=FI�3�"�/�%�0�.=@C<J��-<<�8CJF--max-reclen �

/c: n

-<K�K?<�J@Q<�F=�K?<�I<:<@M<�9L==<I�=FI�$�0�. ;<M@:<J��-<<�8CJF--serial-buffer-

size �

/i

-K8K@:8CCP�8CCF:8K<�=@C<�:FEKIFC�9CF:BJ�8E;�;8K8�9L==<I��(FK<�K?8K�K?@J�@J�8CI<8;P
K?<�;<=8LCK�8GGIF8:?�@E�!1
��-#��8E;�*�
��-#��JF�K?8K�K?@J�FGK@FE�?8J�EF
<==<:K�

/m: n�
m

-<K�K?<�?@>?<JK�D<DFIP�CF:8K@FE�KFn 8E;�D8O@DLD���-#��D<DFIP�J@Q<�KF

m������ 9PK<J��-<<�8CJF--max-memory �

>filename

1I@K<�J:I<<E�FLKGLK�KFfilename ��-<<�8CJF --output �

>>filename

�GG<E;�J:I<<E�FLKGLK�KFfilename ��-<<�8CJF --output �

<filename

,<8;�B<P9F8I;�@EGLK�=IFDfilename ��-<<�8CJF --input �

!1
��-#�
JKPC<�JN@K:?<J�8I<�EFK�:8J<�J<EJ@K@M<��(FK<�K?8K�K?<�JPD9FCJ�LJ<;�@E�K?<J<
JN@K:?<J�D8P�?8M<�;@==<I<EK�D<8E@E>�@E�K?<�J?<CC�=IFD�N?@:?�*�
��-#��@J�:8CC<;��PFL
J?FLC;�HLFK<�8E;�<J:8G<�K?<�FGK@FEJ�8J�E<:<JJ8IP�
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4.5. Examples

pcbasic

-K8IK�*�
��-#��@E�;@I<:K�DF;<	�<DLC8K@E>�!1
��-#����-#���N@K?�0!��>I8G?@:J�

pcbasic --codepage=950

-K8IK�*�
��-#��LJ@E>�K?<��@>
��:F;<G8><�

pcbasic Foobar.baz

-K8IK�*�
��-#��N@K?�G8:B8><� FF98I��&F8;�K?<�J<KK@E>J�=IFD�K?<�G8:B8><��LJL8CCP
K?@J�N@CC�ILE�8�D8@E�GIF>I8D�:FEK8@E<;�@E�K?<�G8:B8><�

pcbasic Foobar.baz --convert=A --utf8

&@JK�K?<�D8@E�GIF>I8D�F=�G8:B8><� FF98I�KF�JK8E;8I;�FLKGLK�8J�/. 
��

pcbasic MYPROG.BAS --mount=A:./files,B:./morefiles

'FLEK�K?<�:LII<EK�;@I<:KFIP�J�JL9;@I<:KFIP�G�J�M�F�T8J�;I@M<�"�� 8E;�JL9;@I<:KFIP

�N�P�S�F�G�J�M�F�T8J�;I@M<�#�� 	�K?<E�ILE �.�:�1�3�0�(���#�"�4�

pcbasic --mount=A:C:\fakeflop

,LE�*�
��-#��N@K?�1@E;FNJ�;@I<:KFIP �$���=�G�B�L�F�G�M�P�QDFLEK<;�8J �"�� ;I@M<�

pcbasic Z:\INFO.BAS --preset=mda --monitor=amber

,LE �*�/�'�0���#�"�4 @E�K?<�:LII<EK�;@I<:KFIP�FE�8E�<DLC8K<;�'���N@K?�8D9<I�K@EK<;

DFE@KFI�

pcbasic /home/me/retro/COMP.BAS --preset=cga --monitor=composite

,LE �$�0�.�1���#�"�4JKFI<;�8K ���I�P�N�F���N�F���S�F�U�S�PFE�8E�<DLC8K<;��!��D8:?@E<�N@K?�8

:FDGFJ@K<�DFE@KFI�

pcbasic PCJRGAME.BAS --preset=pcjr -k='start\r'

,LE �1�$�+�3�(�"�.�&���#�"�4FE�8E�<DLC8K<;�*�AI�8E;�=<<;�@E�K?<�B<PJKIFB<J

�T �U �B �S �U �&�O�U�F�S�

pcbasic BANNER.BAS --lpt2=PRINTER:

,LE �#�"�/�/�&�3���#�"�4@E�;<=8LCK�DF;<�N@K?�K?<�;<=8LCK�GI@EK<I�8KK8:?<;�KF�-�1�5���� �

pcbasic --resume

,<JLD<�K?<�DFJK�I<:<EKCP�:CFJ<;�*�
��-#��J<JJ@FE�
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pcbasic -c ?1+1

�O<:LK<�K?<���-#��:FDD8E; �1�3�*�/�5�������� @E�K?<�:FDD8E;
C@E<�@EK<I=8:<�8E;�I<KLIE�KF

K?<�:8CC@E>�J?<CC�
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5. Language guide

.?@J�;F:LD<EK8K@FE�;<J:I@9<J�K?<�*�
��-#��C8E>L8><	�N?@:?�8@DJ�KF�=8@K?=LCCP�<DLC8K<�!1

��-#������	�#�'��;M8E:<;���-#�	�#�'��8IKI@;><���-#��8E;�.8E;P��


�!1
��-#��

.?<���-#��&8E>L8><�!L@;<�:FM<IJ�K?<�C8E>L8><�KFG@:�9P�KFG@:	�K?<D8K@:8CCP�>IFLG@E>
C8E>L8><�<C<D<EKJ�LJ<;�=FI�8�I<C8K<;�GLIGFJ<��*C<8J<�I<=<I�KF�K?<��-#��&8E>L8><
,<=<I<E:< =FI�8�=FID8C�;<J:I@GK@FE�F=�K?<�C8E>8><�<C<D<EKJ�8E;�K?<@I�JPEK8O�
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5.1. Working with programs

Statement Description

�"�6�5�0 �EK<I�8LKFD8K@:�C@E<�ELD9<I@E>�DF;<

�$�)�"�*�/ &F8;�8�E<N�GIF>I8D�8E;�ILE�@K	�GI<J<IM@E>�:FDDFE�M8I@89C<J

�$�0�.�.�0�/ -<K�:FDDFE�M8I@89C<J

�%�&�-�&�5�& �<C<K<�C@E<J�=IFD�K?<�GIF>I8D

�&�%�*�5 *I@EK�8�GIF>I8D�C@E<�KF�K?<�J:I<<E�=FI�<;@K@E>

�-�*�4�5 *I@EK�GIF>I8D�C@E<J�KF�K?<�J:I<<E

�-�-�*�4�5 *I@EK�GIF>I8D�C@E<J�KF�K?<�GI@EK<I

�-�0�"�% ,<8;�8�E<N�GIF>I8D�=IFD�=@C<

�.�&�3�(�& )M<IC8P�8�GIF>I8D�=@C<�FEKF�K?<�:LII<EK�GIF>I8D

�/�&�8 �C<8I�K?<�:LII<EK�GIF>I8D�=IFD�D<DFIP

�3�&�/�6�. ,<GC8:<�K?<�GIF>I8D�J�C@E<�ELD9<IJ

�3�6�/ -K8IK�K?<�:LII<EK�GIF>I8D

�4�"�7�& -KFI<�K?<�:LII<EK�GIF>I8D�KF�=@C<

�5�3�0�/ �E89C<�C@E<�ELD9<I�KI8:@E>

�5�3�0�'�' �@J89C<�C@E<�ELD9<I�KI8:@E>

�4�:�4�5�&�. �O@K�K?<���-#��@EK<IGI<K<I
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5.2. Control flow

��GIF>I8D�@J�EFID8CCP�<O<:LK<;�JK8IK@E>�N@K?�@KJ�CFN<JK�C@E<�ELD9<I��FI�K?<�C@E<�ELD9<I�:8CC<;
9P �3�6�/ ���-K8K<D<EKJ�FE�8�C@E<�8I<�<O<:LK<;�=IFD�C<=K�KF�I@>?K��1?<E�8CC�JK8K<D<EKJ�FE�8�C@E<

8I<�=@E@J?<;	�<O<:LK@FE�DFM<J�KF�K?<�E<OK�CFN<JK�C@E<�ELD9<I	�8E;�JF�FE�LEK@C�EF�C@E<
ELD9<IJ�8I<�C<=K���FEKIFC�=CFN�JK8K<D<EKJ�:8E�9<�LJ<;�KF�DF;@=P�K?@J�EFID8C�=CFN�F=
<O<:LKFE�

.?< �&�/�%8E; �4�5�0�1JK8K<D<EKJ�J<IM<�@E�8�GIF>I8D�KF�JKFG�@KJ�<O<:LK@FE�8E;�I<KLIE�KF�;@I<:K

DF;<��1?<E �4�5�0�1@J�LJ<;	�8 �#�S�F�B�LD<JJ8><�@J�GI@EK<;�� IFD�;@I<:K�DF;<	�$�0�/�5 :8E�9<

<O<:LK<;�KF�I<JLD<�K?<�GIF>I8D�N?<I<�@K�N8J�JKFGG<;��1?@C<�&�/�%J<<DJ�@EK<E;<;�KF

K<ID@E8K<�K?<�GIF>I8D	�@K�;F<J�EFK�GI<:CL;<�K?<�LJ<I�=IFD�I<JLD@E>�@K�N@K?�$�0�/�5�

/E:FE;@K@FE8C�ALDGJ�:8E�9<�D8;<�N@K?�(�0�5�0��.?<�GIF>I8D�=CFN�N@CC�:FEK@EL<�8K�K?<�C@E<

ELD9<I�@E;@:8K<;�@E�K?<�(�0�5�0 JK8K<D<EK���L<�KF�K?<�*�
��-#��C8E>L8><�J�C8:B�F=

JFG?@JK@:8K<;�CFFG@E>	�9I8E:?@E>�8E;�9I<8B@E>�:FEJKIL:KJ	�LE:FE;@K@FE8C�ALDGJ�8I<�<JJ<EK@8C
8E;�LJ<;�=I<HL<EKCP�

.?< �(�0�4�6�#JK8K<D<EK�ALDGJ�KF�8�JL9IFLK@E<��-@D@C8I�KF�(�0�5�0	�K?@J�@J�8E�LE:FE;@K@FE8C�ALDG�

?FN<M<I	�K?<�CF:8K@FE�F=�K?<�:8CC�@J�JKFI<;�8E;�K?<�GIF>I8D�N@CC�:FEK@EL<�@KJ�=CFN�K?<I<�8=K<I
K?<�JL9IFLK@E<�K<ID@E8K<J�N@K?�8�3�&�5�6�3�/JK8K<D<EK��-L9IFLK@E<J�8I<�JFD<N?8K�C@B<

GIF:<;LI<J�@E�K?8K�K?<P�8CCFN�:?LEBJ�F=�:F;<�K?8K�G<I=FID�8�>@M<E�K8JB�KF�9<�J<G8I8K<;�=IFD
K?<�D8@E�9F;P�F=�K?<�GIF>I8D	�9LK�K?<P�;F�EFK�?8M<�J<G8I8K<�J:FG<�J@E:<�8CC�M8I@89C<J�@E�*�

��-#��8I<�>CF98C��.?<P�;F�EFK�?8M<�I<KLIE�M8CL<J��#K�@J�<M<E�GFJJ@9C<�KF�ALDG�FLK�F=�8
JL9IFLK@E<�KF�8EPN?<I<�@E�K?<�GIF>I8D�9P�JLGGCP@E>�K?<�3�&�5�6�3�/JK8K<D<EK�N@K?�8�C@E<

ELD9<I�

.?< �0�/ JK8K<D<EK�GIFM@;<J�8E�8CK<IE8K@M<�9I8E:?@E>�:FEJKIL:K���E�@EK<><I�M8CL<�@J�LJ<;�KF

J<C<:KJ�FE<�F=�8�C@JK�F=�C@E<�ELD9<IJ	�8E;�<O<:LK@FE�@J�:FEK@EL<;�=IFD�K?<I<��#K�:8E�9<�LJ<;
N@K?�8�(�0�5�0 ALDG�8J�N<CC8J�N@K?�8�(�0�4�6�#JL9IFLK@E<�:8CC�

�0�/ 	 �(�0�5�0 8E; �(�0�4�6�#:8E�8CJF�9<�LJ<;�=IFD�;@I<:K�DF;<�KF�JK8IK�8�GIF>I8D�FI�JL9IFLK@E<

N@K?FLK�I<J<KK@E>�M8I@89C<J�
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.?< �*�'�—�5�)�&�/�—�&�-�4�&:FEJKIL:K�K<JKJ�=FI�8�:FE;@K@FE�8E;�<O<:LK<�;@==<I<EK�:F;<�9I8E:?<J

98J<;�FE�@KJ�KILK?�M8CL<��.?@J�@J�EFK�8�9CF:B�:FEJKIL:K��8CC�:F;<�@E�K?<�5�)�&�/ 8E; �&�-�4�&

9I8E:?<J�DLJK�=@K�FE�FE<�C@E<�� FI�K?@J�I<8JFE	�9I8E:?@E>�@J�F=K<E�LJ<;�@E�:FD9@E8K@FE�N@K?
�(�0�5�0 ALDGJ�� FI�<O8DGC<�

�������*�/�1�6�5�����)�P�X���P�M�E���B�S�F���Z�P�V�������"�(�&��

�������*�'���"�(�&�����������5�)�&�/��������

�������*�'���"�(�&�����������5�)�&�/�����������&�-�4�&���1�3�*�/�5�����:�P�V���B�S�F���������Z�F�B�S�T���P�M�E����

�������&�/�%

���������1�3�*�/�5�����:�P�V���B�S�F���P�W�F�S����������

���������&�/�%

���������1�3�*�/�5�����:�P�V���B�S�F���O�P�U���Z�F�U����������

���������&�/�%

.?< �8�)�*�-�&�—�8�&�/�%CFFG@E>�:FEJKIL:K�I<G<8KJ�K?<�9CF:B�F=�:F;<�9<KN<<E�8�)�*�-�& 8E; �8�&�/�%8J

CFE>�8J�8�>@M<E�:FE;@K@FE�I<D8@EJ�KIL<�

.?< �'�0�3�—�/�&�9�5:FEJKIL:K�I<G<8KJ�8�9CF:B�F=�:F;<�N?@C<�8�:FLEK<I�I<D8@EJ�@E�8�>@M<E�I8E><�

.?<�:FLEK<I�@J�J<K�KF�8�JK8IK@E>�M8CL<�8K�K?<�=@IJK�G8JJ�F=�K?<�'�0�3 JK8K<D<EK�8E;�@E:I<D<EK<;

9P�K?< �4�5�&�1M8CL<�8K�<8:?�G8JJ�F=�/�&�9�5�� FI�<O8DGC<�

�������'�0�3���*�������5�0������

�������1�3�*�/�5���4�5�3�*�/�(���	�*�
���������
�����6�4�*�/�(�������<�����>�������*

�������/�&�9�5���*

&FFG@E>�:FEJKIL:KJ�D8P�9<�E<JK<;�

�FEKIFC�=CFN�@J�8CJF�8==<:K<;�9P<M<EK8E; <IIFI�KI8GG@E>�
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Statement Description

�$�0�/�5 �FEK@EL<�@EK<IILGK<;�GIF>I8D

�&�-�4�& #>EFI<�K?<�I<D8@E;<I�F=�K?<�C@E<��JK8E;8CFE<�&�-�4�&�

�&�/�% -KFG�<O<:LK@FE�F=�K?<�GIF>I8D

�'�0�3 -K8IK�8�=FI
CFFG

�(�0�4�6�# �8CC�8�JL9IFLK@E<

�(�0�5�0 $LDG�KF�8EFK?<I�CF:8K@FE�@E�K?<�GIF>I8D

�*�' �I8E:?�FE�8�:FE;@K@FE

�/�&�9�5 #K<I8K<�8�=FI
CFFG

�0�/ �8C:LC8K<;�ALDG�FI�JL9IFLK@E<�:8CC

�3�&�5�6�3�/ ,<KLIE�=IFD�JL9IFLK@E<

�4�5�0�1 #EK<IILGK�GIF>I8D�<O<:LK@FE

�8�&�/�% #K<I8K<�8�N?@C<
CFFG

�8�)�*�-�& �EK<I�8�N?@C<
CFFG
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5.3. Arrays and variables

Statement Description

�%�&�'�%�#�- -G<:@=P�M8I@89C<�E8D<�I8E><�=FI�;FL9C<
GI<:@J@FE�=CF8KJ

�%�&�'�*�/�5 -G<:@=P�M8I@89C<�E8D<�I8E><�=FI�@EK<><IJ

�%�&�'�4�/�( -G<:@=P�M8I@89C<�E8D<�I8E><�=FI�J@E>C<
GI<:@J@FE�=CF8KJ

�%�&�'�4�5�3 -G<:@=P�M8I@89C<�E8D<�I8E><�=FI�JKI@E>J

�%�*�. �CCF:8K<�8E�8II8P

�&�3�"�4�& �<8CCF:8K<�8E�8II8P

�-�&�5 �JJ@>E�8�M8CL<�KF�8�M8I@89C<

�0�1�5�*�0�/���#�"�4�& -<K�K?<�JK8IK@E>�@E;<O�F=�8II8PJ

�4�8�"�1 -N8G�KNF�M8I@89C<J
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5.4. Type conversion

Function Description

�"�4�$ �?8I8:K<I�KF�FI;@E8C�M8CL<

�$�)�3�� )I;@E8C�M8CL<�KF�:?8I8:K<I

�)�&�9�� #EK<><I�KF�?<O8;<:@D8C�JKI@E>�I<GI<J<EK8K@FE

�0�$�5�� #EK<><I�KF�F:K8C�JKI@E>�I<GI<J<EK8K@FE

�4�5�3�� (LD<I@:�M8CL<�KF�;<:@D8C�JKI@E>�I<GI<J<EK8K@FE

�7�"�- -KI@E>�I<GI<J<EK8K@FE�KF�ELD<I@:�M8CL<

�$�%�#�- (LD<I@:�M8CL<�KF�;FL9C<
GI<:@J@FE�=CF8K

�$�*�/�5 (LD<I@:�M8CL<�KF�@EK<><I

�$�4�/�( (LD<I@:�M8CL<�KF�J@E>C<
GI<:@J@FE�=CF8K

�$�7�% �PK<�I<GI<J<EK8K@FE�KF�;FL9C<
GI<:@J@FE�=CF8K

�$�7�* �PK<�I<GI<J<EK8K@FE�KF�@EK<><I

�$�7�4 �PK<�I<GI<J<EK8K@FE�KF�J@E>C<
GI<:@J@FE�=CF8K

�.�,�%�� �FL9C<
GI<:@J@FE�=CF8K�KF�9PK<�I<GI<J<EK8K@FE

�.�,�*�� #EK<><I�KF�9PK<�I<GI<J<EK8K@FE

�.�,�4�� -@E>C<
GI<:@J@FE�=CF8K�KF�9PK<�I<GI<J<EK8K@FE
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5.5. String operations

Statement Description

�-�4�&�5 �FGP�8�C<=K
ALJK@=@<;�M8CL<�@EKF�8�JKI@E>�9L==<I

�.�*�%�� �FGP�8�M8CL<�@EKF�G8IK�F=�8�JKI@E>�9L==<I

�3�4�&�5 �FGP�8�I@>?K
ALJK@=@<;�M8CL<�@EKF�8�JKI@E>�9L==<I

Function Description

�*�/�4�5�3  @E;

�-�&�'�5�� &<=K�JL9JKI@E>

�-�&�/ -KI@E>�C<E>K?

�.�*�%�� -L9JKI@E>

�3�*�(�)�5�� ,@>?K�JL9JKI@E>

�4�1�"�$�&�� ,<G<8K�JG8:<J

�4�5�3�*�/�(�� ,<G<8K�:?8I8:K<IJ
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5.6. Text and the screen

Statement Description

�$�-�4 �C<8I�K?<�J:I<<E

�$�0�-�0�3 -<K�:FCFLI�8E;�G8C<KK<�M8CL<J

�-�0�$�"�5�& -<K�K?<�GFJ@K@FE�8E;�J?8G<�F=�K?<�K<OK�J:I<<E�:LIJFI

�1�"�-�&�5�5�& �JJ@>E�8�:FCFLI�KF�8E�8KKI@9LK<

�1�"�-�&�5�5�&���6�4�*�/�( �JJ@>E�8E�8II8P�F=�:FCFLIJ�KF�8KKI@9LK<J

�1�$�0�1�: �FGP�8�J:I<<E�G8><

�1�3�*�/�5 *I@EK�<OGI<JJ@FEJ�KF�K?<�J:I<<E

�7�*�&�8���1�3�*�/�5 -<K�K?<�K<OK�J:IFCC@E>�I<>@FE

�8�*�%�5�) -<K�K?<�ELD9<I�F=�K<OK�:FCLDEJ�FE�K?<�J:I<<E

Function Description

�$�4�3�-�*�/ �LII<EK�IFN�F=�:LIJFI

�1�0�4 �LII<EK�:FCLDE�F=�:LIJFI

�4�$�3�&�&�/ �?8I8:K<I�FI�8KKI@9LK<�8K�>@M<E�CF:8K@FE
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5.7. The printer

Statement Description

�-�$�0�1�: �F�EFK?@E>

�-�1�3�*�/�5 *I@EK�<OGI<JJ@FEJ�KF�K?<�GI@EK<I

Function Description

�-�1�0�4 �FCLDE�GFJ@K@FE�F=�GI@EK<I�?<8;

The printer
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5.8. Keyboard input

Statement Description

�*�/�1�6�5 ,<KI@<M<�LJ<I�@EGLK�FE�K?<�:FEJFC<

�-�*�/�&���*�/�1�6�5 ,<KI@<M<�8�C@E<�F=�LJ<I�@EGLK�FE�K?<�:FEJFC<

Function Description

�*�/�,�&�:�� (FE9CF:B@E>�I<8;�=IFD�B<P9F8I;

�*�/�1�6�5�� �CF:B@E>�I<8;�=IFD�B<P9F8I;
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5.9. Function-key macros

Statement Description

�,�&�: '8E8><�K?<�M@J@9@C@KP�F=�K?<�=LE:K@FE
B<P�D8:IF�C@JK

�,�&�: �<=@E<�8�=LE:K@FE
B<P�D8:IF
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5.10. Calculations and maths

Mathematical functions

Function Description

�"�#�4 �9JFCLK<�M8CL<

�"�5�/ �I:K8E><EK

�$�0�4 �FJ@E<

�&�9�1 �OGFE<EK@8C

�'�*�9 .ILE:8K@FE

�*�/�5  CFFI

�-�0�( (8KLI8C�CF>8I@K?D

�4�*�/ -@E<

�4�(�/ -@>E

�4�2�3 -HL8I<�IFFK

�5�"�/ .8E><EK

Random numbers

Statement Description

�3�"�/�%�0�.�*�;�& -<<;�K?<�I8E;FD�ELD9<I�><E<I8KFI

Function Description

�3�/�% *J<L;FI8E;FD�ELD9<I
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5.11. Devices and files

File operations

Statement Description

�$�-�0�4�& �CFJ<�8�=@C<

�'�*�&�-�% �JJ@>E�8�JKI@E>�KF�8�I8E;FD
8::<JJ�I<:FI;�9L==<I

�(�&�5 ,<8;�8�I<:FI;�=IFD�8�I8E;FD
8::<JJ�=@C<

�*�/�1�6�5 ,<8;�8�M8I@89C<�=IFD�8�=@C<

�-�*�/�&���*�/�1�6�5 ,<8;�8�C@E<�=IFD�8�=@C<

�-�0�$�, &F:BJ�8�=@C<�FI�8�I8E><�F=�I<:FI;J�8>8@EJK�FK?<I�LJ<

�0�1�&�/ )G<E�8�;8K8�=@C<

�1�6�5 1I@K<�K?<�I8E;FD
8::<JJ�I<:FI;�9L==<I�KF�;@JB

�3�&�4�&�5 �CFJ<�8CC�=@C<J

�6�/�-�0�$�, /ECF:BJ�8�=@C<�FI�8�I8E><�F=�I<:FI;J�8>8@EJK�FK?<I�LJ<

�8�*�%�5�) -<K�K?<�ELD9<I�F=�K<OK�:FCLDEJ�@E�8�=@C<

�8�3�*�5�& 1I@K<�<OGI<JJ@FEJ�KF�8�=@C<

Function Description

�&�0�' �E;�F=�=@C<

�-�0�$ &F:8K@FE�@E�=@C<

�-�0�' &<E>K?�F=�=@C<

�*�/�1�6�5�� ,<8;�8�JKI@E>�=IFD�8�=@C<

Devices

*�
��-#��I<:F>E@J<J�K?<�=FCCFN@E>��)-
JKPC<�;<M@:<J	�N?@:?�:8E�9<�LJ<;�9P�FG<E@E>�8�=@C<
FE�K?<D��-FD<�;<M@:<J�8CCFN�JG<:@=@:8K@FE�F=�=LIK?<I�=@C<�G8I8D<K<IJ	�JL:?�8J�?8E;J?8B<
JG<:@=@:8K@FEJ�=FI�J<I@8C�;<M@:<J	�8�=@C<E8D<�=FI�:8JJ<KK<�;<M@:<J�8E;�8�G8K?�=FI�;@JB�;<M@:<J�
1?<E�FG<I8K@E>�FE�;@JB�;<M@:<J	�JG<:@=P@E>�8�G8K?�@J�D8E;8KFIP�

.?< filename aliases C@JK<;�?<I<�8I<�FECP�8M8@C89C<�@=�K?<:LII<EK�;<M@:<@J�8�;@JB�;<M@:<�
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Device Filename
alias

Allowed
modes

Description

�4�$�3�/�� �$�0�/ �0�6�5�1�6�5 .?<�J:I<<E��)LKGLK�KF�4�$�3�/��?8J�C8I><CP�K?<�J8D<�<==<:K

8J�JKI8@>?K�FLKGLK�LJ@E>�1�3�*�/�5����;@==<I<E:<�@J�K?<�8�*�%�5�)

J<KK@E>�N?@:?�@J�@E;<G<E;<EK�F=�K?<�I<8C�J:I<<E�N@;K?�

�,�:�#�%�� �$�0�/ �*�/�1�6�5 .?<�B<P9F8I;��#EGLK�I<8;�=IFD�,�:�#�%��@J�EFK�<:?F<;�KF

K?<�J:I<<E��-G<:@8C�B<PJ�C@B<�8IIFN�B<PJ�8I<�I<>@JK<I<;
;@==<I<EKCP�K?8E�N?<E�LJ@E>�*�/�1�6�5FI �*�/�1�6�5��JKI8@>?K�

�-�1�5����

�-�1�5����

�-�1�5����

�1�3�/=FI

�-�1�5����

�0�6�5�1�6�5

�3�"�/�%�0�.

*8I8CC<C�GFIKJ��V���-�1�5;<M@:<J�:8E�9<�8KK8:?<;�KF�K?<

G?PJ@:8C�G8I8CC<C�GFIK	�KF�8�GI@EK<I�FI�KF�8�K<OK�=@C<�N@K?�K?<
�����M�Q�Un FGK@FEJ��)G<E@E>�8�GI@EK<I�=FI�3�"�/�%�0�.?8J�K?<

J8D<�<==<:K�8J�FG<E@E>�@K�=FI�0�6�5�1�6�5��8KK<DGK@E>�I8E;FD


=@C<�FG<I8K@FEJ�N@CC�I8@J<�#�B�E���G�J�M�F���N�P�E�F�

�$�0�.����

�$�0�.����

�"�6�9=FI

�$�0�.����

�*�/�1�6�5

�0�6�5�1�6�5

�"�1�1�&�/�%

�3�"�/�%�0�.

-<I@8C�GFIKJ��V���$�0�.;<M@:<J�:8E�9<�8KK8:?<;�KF�8

G?PJ@:8C�J<I@8C�GFIK�FI�KF�8�E<KNFIB�JF:B<K�N@K?�K?<����

�D�P�Nn FGK@FEJ�

�$�"�4���� �*�/�1�6�5

�0�6�5�1�6�5

�8JJ<KK<�K8G<�;I@M<I��$�"�4;<M@:<J�:8E�9<�8KK8:?<;�KF�8

1�0��,#  �18M<��FI�8���-��9@KD8G�K8G<�@D8><��=@C<
N@K?�K?<�����D�B�T��FGK@FE�

�"�� V

�;�� 8E;

�!��

�*�/�1�6�5

�0�6�5�1�6�5

�"�1�1�&�/�%

�3�"�/�%�0�.

�@JB�;<M@:<J��.?<J<�;<M@:<J�:8E�9<�DFLEK<;�KF�8
;@I<:KFIP�FE�K?<�?FJK�=@C<�JPJK<D�N@K?�K?<�����N�P�V�O�UFGK@FE�

�/�6�- �*�/�1�6�5

�0�6�5�1�6�5

�"�1�1�&�/�%

�3�"�/�%�0�.

(LCC�;<M@:<��.?@J�;<M@:<�GIF;L:<J�EF�9PK<J�N?<E
FG<E<;�=FI�*�/�1�6�58E;�89JFI9J�8CC�9PK<J�N?<E�FG<E<;�=FI

�0�6�5�1�6�5�

!1
��-#��8;;@K@FE8CCP�I<:F>E@J<J�K?<�=FCCFN@E>�C@KKC<
LJ<;�;<M@:<	�N?@:?�@J�EFK�@DGC<D<EK<;
@E�*�
��-#��
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Device Allowed
modes

Description

�$�0�/�4�� �0�6�5�1�6�5 .?<�J:I<<E��:FEJFC<���)LKGLK�KF�$�0�/�4��@J�;@JGC8P<;�;@I<:KCP�8K�K?<

:LIJFI�GFJ@K@FE�N?<E�&�O�U�F�S@J�GI<JJ<;��#K�;F<J�EFK�LG;8K<�K?<�<E;


F=
C@E<�M8CL<�=FI�K?<�@EK<IGI<K<I	�N?@:?�D<8EJ�K?8K�@K�;F<J�EFK�DFM<
N@K?�#�B�D�L�T�Q�B�D�FFI �%�F�M8E;�@J�EFK�JKFI<;�@E�GIF>I8D�C@E<J�@=�@K

8GG<8IJ�9<PFE;�K?<�<E;�F=�K?<�<O@JK@E>�C@E<��$�0�/�4��:8E�9<�FG<E<;

N@K?�8EP�8::<JJ�DF;<	�9LK�K?<�<==<:K�@J�8CN8PJ�KF�FG<E�@K�=FI�0�6�5�1�6�5�
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5.12. Graphics

Statement Description

�$�*�3�$�-�& �I8N�8E�<CC@GJ<�FI�8I:�J<:K@FE

�%�3�"�8 �I8N�8�J?8G<�;<=@E<;�9P�8�!I8G?@:J�'8:IF�&8E>L8><�JKI@E>

�(�&�5 -KFI<�8�J:I<<E�8I<8�8J�8�JGI@K<

�-�*�/�& �I8N�8�C@E<�J<>D<EK

�1�"�*�/�5  CFF;
=@CC�8�:FEE<:K<;�I<>@FE

�1�4�&�5 *LK�8�G@O<C

�1�3�&�4�&�5 �?8E><�8�G@O<C�KF�98:B>IFLE;�8KKI@9LK<

�1�6�5 �I8N�8�JGI@K<�KF�K?<�J:I<<E

�4�$�3�&�&�/ �?8E><�K?<�M@;<F�DF;<

�7�*�&�8 -<K�K?<�>I8G?@:J�M@<NGFIK

�8�*�/�%�0�8 -<K�CF>@:8C�:FFI;@E8K<J

Function Description

�1�0�*�/�5 !I8G?@:8C�GF@EK<I�:FFI;@E8K<J

�1�0�*�/�5 *@O<C�8KKI@9LK<

�1�.�"�1 �FEM<IK�9<KN<<E�G?PJ@:8C�8E;�CF>@:8C�:FFI;@E8K<J
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5.13. Sound

Statement Description

�#�&�&�1 �<<G�K?<�JG<8B<I

�#�&�&�1 -G<8B<I�JN@K:?

�/�0�*�4�& !<E<I8K<�EF@J<

�1�-�"�: *C8P�8�KLE<�<E:F;<;�@E�'LJ@:�'8:IF�&8E>L8><

�4�0�6�/�% !<E<I8K<�8�KFE<

�4�0�6�/�% -FLE;�JN@K:?

Function Description

�1�-�"�: &<E>K?�F=�K?<�98:B>IFLE;�DLJ@:�HL<L<

Sound
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5.14. Joystick and pen

Statement Description

�4�5�3�*�( $FPJK@:B�JN@K:?

Function Description

�1�&�/ -K8KLJ�F=�C@>?K�G<E

�4�5�*�$�, �FFI;@E8K<�F=�AFPJK@:B�8O@J

�4�5�3�*�( -K8KLJ�F=�AFPJK@:B�=@I<�9LKKFE
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5.15. Disks and DOS

.?< �4�)�&�-�- JK8K<D<EK�@J	�9P�;<=8LCK	�;@J89C<;��K?@J�@J�KF�8MF@;�LEGC<8J8EK�JLIGI@J<J��#E�!1


��-#��LE;<I�'-
�)-	 �4�)�&�-�- FG<EJ�8��)-�GIFDGK�FI�<O<:LK<J�:FDD8E;J�@E�@K��.?<

:FDD8E;�J?<CCJ�F=�DF;<IE�FG<I8K@E>�JPJK<DJ�NFIB�;@==<I<EKCP�K?8E�K?FJ<�F=��)-��@E
G8IK@:LC8I	�@K�@J�@DGFJJ@9C<�KF�I<KI@<M<�:?8E><J�@E�K?<�<EM@IFED<EK�M8I@89C<J	�JF�K?8K�D8EP�LJ<
:8J<J�F= �4�)�&�-�- J@DGCP�NFLC;�EFK�NFIB��=FI�<O8DGC<	�:?8E>@E>�K?<�:LII<EK�;I@M<�FE�1@E;FNJ�

'FI<FM<I	�/E@O�J?<CCJ�?8M<�8�JPEK8O�K?8K�@J�:FDGC<K<CP�;@==<I<EK�=IFD�K?8K�F=��)-��3FL�:8E	
?FN<M<I	�<E89C<�4�)�&�-�- 9P�J<KK@E>�K?<shell =native FGK@FE�

Statement Description

�$�)�%�*�3 �?8E><�:LII<EK�;@I<:KFIP

�'�*�-�&�4 &@JK�K?<�=@C<J�@E�K?<�:LII<EK�;@I<:KFIP

�,�*�-�- �<C<K<�8�=@C<�FE�8�;@JB�;<M@:<

�.�,�%�*�3 �I<8K<�8�E<N�;@I<:KFIP

�/�"�.�& ,<E8D<�8�=@C<�FE�;@JB

�3�.�%�*�3 ,<DFM<�8�;@I<:KFIP

�&�/�7�*�3�0�/ -<K�8�J?<CC�<EM@IFED<EK�JKI@E>

�4�)�&�-�- �EK<I�8��)-�J?<CC

Function Description

�&�/�7�*�3�0�/�� -KI@E>�=IFD�J?<CC�<EM@IFED<EK�K89C<
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5.16. Serial communications

Statement Description

�(�&�5 ,<8;�9PK<J�=IFD�8�J<I@8C�GFIK

�1�6�5 1I@K<�9PK<J�KF�8�J<I@8C�GFIK

�5�&�3�. )G<E�K?<�K<ID@E8C�<DLC8KFI
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5.17. Event handling

�M<EK�KI8GG@E>�8CCFNJ�KF�;<=@E<�JL9IFLK@E<J�N?@:?�8I<�<O<:LK<;�FLKJ@;<�F=�K?<�EFID8C�:FLIJ<
F=�FG<I8K@FE���M<EKJ�K?8K�:8E�9<�KI8GG<;�8I<�

S .@D<�@EK<IM8CJ���0�/���5�*�.�&�3�

S %<PGI<JJ<J���0�/���,�&�: �

S -<I@8C�GFIK�@EGLK���0�/���$�0�. �

S 'LJ@:�HL<L<�<O?8LJK@FE���0�/���1�-�"�: �

S $FPJK@:B�KI@>><IJ���0�/���4�5�3�*�(�

S &@>?K�G<E�8:K@M8K@FE���0�/���1�&�/�

�M<EK�KI8GG@E>�JL9IFLK@E<J�8I<�;<=@E<;�8J�I<>LC8I�JL9IFLK@E<J���K�K?<�3�&�5�6�3�/JK8K<D<EK	�K?<

EFID8C�:FLIJ<�F=�GIF>I8D�<O<:LK@FE�@J�I<JLD<;���M<EK�KI8GG@E>�:8E�9<�JN@K:?<;�FE�8E;�F==
FI�G8LJ<;�K<DGFI8I@CP�N@K?�JK8K<D<EKJ�F=�K?<�=FID�1�&�/���0�/	 �1�&�/���0�'�' 	 �1�&�/���4�5�0�1���M<EK

KI8GG@E>�FECP�K8B<J�GC8:<�;LI@E>�GIF>I8D�<O<:LK@FE�8E;�@J�G8LJ<;�N?@C<�K?<�GIF>I8D�@J�@E�8E
<IIFI�KI8G��#=�8E�<M<EK�F::LIJ�N?@C<�<M<EK
KI8GG@E>�@J�G8LJ<;	�K?<E�K?<�<M<EK�@J�KI@>><I<;
@DD<;@8K<CP�N?<E�<M<EK�KI8GG@E>�@J�I<JLD<;�

Statement Description

�$�0�. '8E8><�J<I@8C�GFIK�<M<EK�KI8GG@E>

�,�&�: '8E8><�B<P9F8I;�<M<EK�KI8GG@E>

�,�&�: �<=@E<�B<P�KF�KI8G�@E�B<P9F8I;�<M<EK�KI8GG@E>

�0�/ �<=@E<�<M<EK
KI8GG@E>�JL9IFLK@E<

�1�&�/ '8E8><�C@>?K�G<E�<M<EK�KI8GG@E>

�1�-�"�: '8E8><�DLJ@:�HL<L<�<M<EK�KI8GG@E>

�4�5�3�*�( '8E8><�AFPJK@:B�<M<EK�KI8GG@E>

�5�*�.�&�3 '8E8><�K@D<I�<M<EK�KI8GG@E>
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5.18. Error handling

(FID8CCP	�8EP�<IIFI�N@CC�@EK<IILGK�GIF>I8D�<O<:LK@FE�8E;�GI@EK�8�D<JJ8><�FE�K?<�:FEJFC<
�<O:<GK@FEJ�8I<�0�W�F�S�G�M�P�X8E; �%�J�W�J�T�J�P�O���C�Z���[�F�S�P	�N?@:?�GI@EK�8�D<JJ8><�9LK�;F�EFK

@EK<IILGK�<O<:LK@FE���#K�@J�GFJJ@9C<�KF�?8E;C<�<IIFIJ�DFI<�>I8:@FLJCP�9P�J<KK@E>�8E�<IIFI

?8E;C@E>�IFLK@E<�N@K?�K?<�0�/���&�3�3�0�3�(�0�5�0line_number JK8K<D<EK��.?<�<IIFI
?8E;C@E>�IFLK@E<

JK8IKJ�8K�K?<�>@M<E�C@E<�ELD9<Iline_number 8E;�:FEK@EL<J�LEK@C�8�3�&�4�6�.�&JK8K<D<EK�@J

<E:FLEK<I<;���IIFI�KI8GG@E>�@J�@E�<==<:K�9FK?�N?<E�8�GIF>I8D�@J�ILEE@E>�8E;�@E�;@I<:K�DF;<�
�IIFI�KI8GG@E>�@J�JN@K:?<;�F==�N@K?�K?<�0�/���&�3�3�0�3���(�0�5�0����JK8K<D<EK��#=�8E�<IIFI�F::LIJ	�FI

<IIFI�KI8GG@E>�@J�JN@K:?<;�F==	�N?@C<�K?<�GIF>I8D�@J�<O<:LK@E>�8E�<IIFI
KI8GG@E>�IFLK@E<	�K?<
GIF>I8D�K<ID@E8K<J�8E;�8E�<IIFI�D<JJ8><�@J�J?FNE�

Statement Description

�&�3�3�0�3 ,8@J<�8E�<IIFI

�0�/���&�3�3�0�3 �<=@E<�8E�<IIFI�?8E;C<I

�3�&�4�6�.�& �E;�<IIFI�?8E;C<I�8E;�I<KLIE�KF�EFID8C�<O<:LK@FE

Function Description

�&�3�3 �IIFI�ELD9<I�F=�C8JK�<IIFI

�&�3�- &@E<�ELD9<I�F=�C8JK�<IIFI
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5.19. User-defined functions

Statement Description

�%�&�'���'�/ �<=@E<�8�E<N�=LE:K@FE

Function Description

�'�/ /J<I
;<=@E<;�=LE:K@FE

User-defined functions
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5.20. Date and time

Statement Description

�%�"�5�&�� -<K�K?<�JPJK<D�;8K<

�5�*�.�&�� -<K�K?<�JPJK<D�K@D<

Function Description

�%�"�5�&�� -PJK<D�;8K<�8J�8�JKI@E>

�5�*�.�&�� -PJK<D�K@D<�8J�8�JKI@E>

�5�*�.�&�3 -PJK<D�K@D<�@E�J<:FE;J�J@E:<�D@;E@>?K
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5.21. Including data in a program

Statement Description

�%�"�5�" �<=@E<�;8K8�KF�9<�LJ<;�9P�K?<�GIF>I8D

�3�&�"�% ,<KI@<M<�8�;8K8�<EKIP

�3�&�4�5�0�3�& ,<J<K�K?<�;8K8�GF@EK<I

Including data in a program
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5.22. Memory and machine ports

)ECP�J<C<:K<;�D<DFIP�I8E><J�8E;�J<C<:K<;�GFIKJ�8I<�<DLC8K<;�@E�*�
��-#���-FD<�F=�K?<
DFJK�:FDDFECP�8::<JJ<;�I<>@FEJ�F=�D<DFIP�8I<�<DLC8K<;�8E;�:8E�9<�I<8;�8E;
�JFD<K@D<J��NI@KK<E��.?<I<�@J�I<8;�8E;�NI@K<�JLGGFIK�=FI�M@;<F�D<DFIP	�=FEK�,�'�8E;
J<C<:K<;�CF:8K@FEJ�F=�K?<�CFN�D<DFIP�J<>D<EK	�@E:CL;@E>�K?<�B<P9F8I;�9L==<I���;;@K@FE8CCP	
K?<I<�@J�I<8;�JLGGFIK�=FI�=FEK�,)'	�M8I@89C<	�8II8P�8E;�JKI@E>�D<DFIP	�'�*�&�-�%9L==<IJ�8J�N<CC

8J�K?<�GIF>I8D�:F;<�@KJ<C=��1I@K@E>�@EKF�K?<�GIF>I8D�:F;<�@J�;@J89C<;�9P�;<=8LCK	�9LK�:8E�9<
<E89C<;�N@K?�K?<�B�M�M�P�X���D�P�E�F���Q�P�L�FFGK@FE����ELD9<I�F=�D8:?@E<�GFIKJ�I<C8K<;�KF�B<P9F8I;

@EGLK�8E;�M@;<F�DF;<J�8I<�JLGGFIK<;�8J�N<CC�

Statement Description

�#�-�0�"�% &F8;�8�9@E8IP�=@C<�@EKF�D<DFIP

�#�4�"�7�& -8M<�8�D<DFIP�I<>@FE�KF�=@C<

�$�-�&�"�3 �C<8IJ���-#��D<DFIP

�%�&�'���4�&�( -<K�K?<�D<DFIP�J<>D<EK

�0�6�5 1I@K<�8�9PK<�KF�8�D8:?@E<�GFIK

�1�0�,�& 1I@K<�8�9PK<�KF�8�D<DFIP�CF:8K@FE

�8�"�*�5 18@K�=FI�8�M8CL<�FE�8�D8:?@E<�GFIK

Function Description

�'�3�& �DFLEK�F=�=I<<�D<DFIP

�*�/�1 �PK<�8K�D8:?@E<�GFIK

�1�&�&�, �PK<�8K�D<DFIP�8;;I<JJ

�7�"�3�1�5�3 '<DFIP�8;;I<JJ�F=�M8I@89C<

�7�"�3�1�5�3�� �PK<�I<GI<J<EK8K@FE�F=�C<E>K?�8E;�D<DFIP�8;;I<JJ�F=�M8I@89C<
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5.23. Features not yet implemented

.?<�=FCCFN@E>�C8E>L8><�<C<D<EKJ�8I<�EFK�:LII<EKCP�JLGGFIK<;�@E�*�
��-#���.?<�B<PNFI;
JPEK8O�@J�JLGGFIK<;	�JF�EF�4�Z�O�U�B�Y���F�S�S�P�SJ?FLC;�9<�I8@J<;�@=�K?<�JK8K<D<EKJ�FI�=LE:K@FEJ�8I<

LJ<;�:FII<:KCP��"FN<M<I	�K?<�JK8K<D<EKJ�;F�EFK?@E>�8E;�K?<�=LE:K@FEJ�I<KLIE�Q<IF�FI�K?<
<DGKP�JKI@E>�

.?<J<�C8E>L8><�<C<D<EKJ�D8P�9<�@DGC<D<EK<;�@E�=LKLI<�M<IJ@FEJ�F=�*�
��-#��

Statement Description PC-BASIC implementation

�.�0�5�0�3 .LIE�FE�:8JJ<KK<�DFKFI �F�EFK?@E>

Function Description PC-BASIC implementation

�&�3�%�&�7 �<M@:<�<IIFI�M8CL< ,<KLIE ��

�&�3�%�&�7�� (8D<�F=�;<M@:<�I8@J@E>�<IIFI ,<KLIE ����

�&�9�5�&�3�3 �OK<E;<;�<IIFI�@E=FID8K@FE�=IFD��)- ,<KLIE ��

Features not yet implemented
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5.24. Unsupported features

!1
��-#��N8J�8�I<8C
DF;<��)-�GIF>I8D	�N?@:?�D<8EJ�K?8K�@K�?8;�=LCC�:FEKIFC�FM<I�8E�#�'

:FDG8K@9C<��
���:FDGLK<I��#K�?8;�;@I<:K�8::<JJ�KF�8CC�8I<8J�F=�D<DFIP�8E;�8CC�;<M@:<J��-FD<
��-#��GIF>I8DJ�LJ<;�K?@J�=8:K	�9P�LJ@E>�D8:?@E<
:F;<�JL9IFLK@E<J�KF�G<I=FID�K8JBJ�=FI
N?@:?���-#��;@;�EFK�GIFM@;<�JLGGFIK��*�
��-#��ILEJ�FE�DF;<IE�D8:?@E<J�N?@:?�D8P�9<
98J<;�FE�:FDGC<K<CP�;@==<I<EK�8I:?@K<:KLI<J�8E;�;F�EFK�8CCFN�8GGC@:8K@FEJ�KF�8::<JJ�K?<
D<DFIP�;@I<:KCP��.?<I<=FI<	�@K�@J�EFK�GFJJ@9C<�KF�ILE�D8:?@E<�:F;<�FE�*�
��-#���#=�PFL�E<<;
D8:?@E<�:F;<	�PFL�CC�E<<;�KF�LJ<�=LCC��*/�<DLC8K@FE�JL:?�8J�GIFM@;<;�9P��)-�FO	��F:?J�FI
0@IKL8C�FO�

-@D@C8ICP	�K?<�*�0�$�5�- =LE:K@FE8C@KP�;<G<E;J�FE�8E�'-
�)-�@EK<IILGK�8E;�J<E;J�8device

control string KF�8EP��)-�;<M@:<�;I@M<I��.?<�JPEK8O�F=�JL:?�JKI@E>J�@J�;<M@:<
;<G<E;<EK�
-@E:<�*�
��-#��<DLC8K<J�E<@K?<I��)-�EFI�N?8K<M<I�;<M@:<�D@>?K�9<�G8IJ@E>�K?<�:FEKIFC
JKI@E>	�@K�@J�EFK�GFJJ@9C<�KF�LJ<�JL:?�=LE:K@FE8C@KP�

.?<�=FCCFN@E>�C8E>L8><�<C<D<EKJ�8I<�K?<I<=FI<�EFK�JLGGFIK<;�@E�*�
��-#���.?<�B<PNFI;
JPEK8O�@J�JLGGFIK<;	�JF�EF�4�Z�O�U�B�Y���F�S�S�P�SJ?FLC;�9<�I8@J<;�@=�K?<�JK8K<D<EKJ�FI�=LE:K@FEJ�8I<

LJ<;�:FII<:KCP��"FN<M<I	�K?<�JK8K<D<EKJ�<@K?<I�;F�EFK?@E>�FI�I8@J<�*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

K?<�=LE:K@FEJ�I<KLIE�Q<IF�FI�K?<�<DGKP�JKI@E>�FI�I8@J<�*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

Statement Description PC-BASIC implementation

�$�"�-�- �8CC�8�D8:?@E<�:F;<�JL9IFLK@E< �F�EFK?@E>

�$�"�-�-�4 �8CC�8�D8:?@E<�:F;<�JL9IFLK@E< �F�EFK?@E>

�%�&�'���6�4�3 �<=@E<�8�D8:?@E<�:F;<�=LE:K@FE �F�EFK?@E>

�*�0�$�5�- -<E;�8�;<M@:<�:FEKIFC�JKI@E>�KF�8�;<M@:<,8@J<�*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M

Function Description PC-BASIC implementation

�*�0�$�5�-�� �<M@:<�I<JGFEJ<�KF�*�0�$�5�- ,8@J<�*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M

�6�4�3 '8:?@E<�:F;<�=LE:K@FE ,8@J<�*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M
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6. Language reference

.?@J�;F:LD<EK8K@FE�;<J:I@9<J�K?<�*�
��-#��C8E>L8><	�N?@:?�8@DJ�KF�=8@K?=LCCP�<DLC8K<�!1

��-#������	�#�'��;M8E:<;���-#�	�#�'��8IKI@;><���-#��8E;�.8E;P��


�!1
��-#��

�@==<I<E:<J�N@K?�K?<�FI@>@E8C�C8E>L8><J�;F�8I@J<	�8E;�N?<I<�K?@J�@J�K?<�:8J<�K?<P�8I<
;F:LD<EK<;�

*C<8J<�EFK<�K?8K�'@:IFJF=K�J�F==@:@8C�;F:LD<EK8K@FE�=FI�K?<�FI@>@E8C�C8E>L8><J�@J�I8K?<I�?@K

8E;
D@JJ��@K�C<8M<J�J<M<I8C�=<8KLI<J�LE;F:LD<EK<;�8E;�@E:FII<:KCP�;<J:I@9<J�FK?<IJ��.F
8MF@;�D8B@E>�K?<�J8D<�<IIFIJ	�K?<�GI<J<EK�;F:LD<EK8K@FE�N8J�NI@KK<E�=IFD�J:I8K:?�N@K?
I<=<I<E:<�KF�K?<�8:KL8C�9<?8M@FLI��.?<�<IIFIJ�@E�K?@J�;F:LD<EK�8I<�K?<I<=FI<�8CC�DP�FNE�
*C<8J<�:FEK8:K�D<�@=�PFL�<E:FLEK<I�K?<D�

Unsupported features
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6.1. Metasyntax

#E�;<J:I@GK@FEJ�F=���-#��JPEK8O	�K?<�=FCCFN@E>�:FEM<EK@FEJ�8GGCP���O8:K�I<E;<I@E>�F=�K?<
D8IBLG�D8P�M8IP�;<G<E;@E>�FE�K?<�D<8EJ�LJ<;�KF�;@JGC8P�K?@J�;F:LD<EK8K@FE�

bold

.PG<�<O8:KCP�8J�J?FNE�

italic

,<GC8:<�N@K?�8GGIFGI@8K<�D<K8M8I@89C<�

�<�B�>

�EK@K@<J�N@K?@E�JHL8I<�9I8:B<KJ�8I<�FGK@FE8C�

�\���B���]���C���^

�@JALE:K�8CK<IE8K@M<J�F=�N?@:?�FE<�DLJK�9<�:?FJ<E�

�<���B���]���C���>

)GK@FE8C�;@JALE:K�8CK<IE8K@M<J�

�B��������

*I<:<;@E>�<EK@KP�:8E�9<�I<G<8K<;�

90 PC-BASIC



6.2. Definitions

� program line :FEJ@JKJ�F=�8�C@E<�ELD9<I�=FCCFN<;�9P�8�:FDGFLE;�JK8K<D<EK��*IF>I8D�C@E<J
8I<�K<ID@E8K<;�9P�8CR FI�FI�9P�K?<�<E;�F=�K?<�=@C<��FGK@FE8CCP�K?IFL>?�8EEOF :?8I8:K<I��

�EPK?@E>�FE�8�GIF>I8D�C@E<�8=K<I�8NUL :?8I8:K<I�@J�@>EFI<;�

� line number @J�8�N?FC<�ELD9<I�@E�K?<�I8E><�<���˜�����������> ��(FK<�K?8K�K?<�C@E<�ELD9<IJ

�����������˜���������� :8EEFK�9<�<EK<I<;�=IFD�K?<�:FEJFC<�FI�8�K<OK�GIF>I8D�=@C<	�9LK�:8E�9<�G8IK�F=�8

KFB<E@J<;�GIF>I8D�=@C<�

� compound statement :FEJ@JKJ�F=JK8K<D<EKJJ<G8I8K<;�9P�:FCFEJ�

statement �<: statement �>��������

�E expression K8B<J�FE<�F=�K?<�=FCCFN@E>�=FIDJ�

unary_operator �\literal �] variable �] array_element �] function �^

expression binary_operator expression

( expression )

N?FJ<�<C<D<EKJ�8I<�;<J:I@9<;�K?<�J<:K@FEJ&@K<I8CJ	 08I@89C<J	 )G<I8KFIJ 8E;  LE:K@FEJ�

�E array element K8B<J�K?<�=FID

array �\[ �]( �^ numeric_expression �<, numeric_expression �>�����������\ ) �]] �^

Definitions
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6.3. Literals

String literals

-KI@E>�C@K<I8CJ�8I<�F=�K?<�=FCCFN@E>�=FID�

" �<characters �>�\NUL�]CR�]EOF�]" �^

N?<I< characters @J�8�JKI@E>�F=�:?8I8:K<IJ���EP�:?8I8:K<I�=IFD�K?<�:LII<EK�:F;<�G8><�:8E

9<�LJ<;	�N@K?�K?<�=FCCFN@E>�<O:<GK@FEJ	�8CC�F=�N?@:?�K<ID@E8K<�K?<�JKI@E>�C@K<I8C��8J@;<�=IFD
FK?<I�<==<:KJ�K?<P�D8P�?8M<��

S NUL � �$�)�3���	���I�����
 �

S CR � �$�)�3���	���I���%�
 �

S EOF � �$�)�3���	���I���"�
 �

S �� � �$�)�3���	���I�����
 �

-KI@E>J�8I<�8CJF�C<>8CCP�K<ID@E8K<;�9P�K?<�<E;�F=�K?<�=@C<�@E�K?<�89J<E:<�F=�8EEOF :?8I8:K<I�

�G8IK�=IFD�K?<J<	�JKI@E>�C@K<I8CJ�J?FLC;�EFK�:FEK8@E�8EP�F=�K?<�:?8I8:K<IJ�@E�K?<��-�##�I8E><
���I���% V ���I���' 	�N?@:?�C<8;�KF�LEGI<;@:K89C<�I<JLCKJ��.?<I<�@J�EF�<J:8G@E>�D<:?8E@JD��.F

@E:CL;<�FE<�F=�K?<�89FM<�:?8I8:K<IJ�@E�8�JKI@E>	�LJ<JKI@E>�:FE:8K<E8K@FE8E;�K?< �$�)�3��

=LE:K@FE�

Numeric literals

(LD<I@:�C@K<I8CJ�?8M<�FE<�F=�K?<�=FCCFN@E>�=FIDJ�

�<+�]- �>���<0�]1�]2�]3�]4�]5�]6�]7�]8�]9�>���������<. �>�<0�]1�]2�]3�]4�]5�]6�]7�]8�]9�>������

�<�\E�]e�]D�]d�^�<+�]- �>�<0�]1�]2�]3�]4�]5�]6�]7�]8�]9�>�������>���]#�]! �]%�>

&�\H�]h�^�<0�]1�]2�]3�]4�]5�]6�]7�]8�]9�]A�]B�]C�]D�]E�]F�]a�]b�]c �]d�]e�]f �>������

&�<O�]o�>���<0�]1�]2�]3�]4�]5�]6�]7�>������

"<O8;<:@D8C�C@K<I8CJ�DLJK�EFK�:FEK8@E�JG8:<J	�9LK�;<:@D8C�8E;�F:K8C�C@K<I8CJ�D8P��.?<�P

:?8I8:K<I�@E�F:K8C�C@K<I8CJ�@J�FGK@FE8C��K?<P�:8E�9<�JG<:@=@<;�<HL8CCP�8J���P������ FI �������� �

"<O8;<:@D8C�8E;�F:K8C�C@K<I8CJ�;<EFK<�@EK<><IJ�8E;�;F�EFK�@E:CL;<�8�J@>E��.?<P�DLJK�I8E><
9<KN<<E�5���I�� V ���I�'�'�'�' 6	�F=�N?@:?�K?<�I8E><�5���I�������� V ���I�'�'�'�' 6�@J�@EK<IGI<K<;�8J�8�KNF�J

:FDGC<D<EK�E<>8K@M<�@EK<><I��=FI�<O8DGC<	���I�'�'�'�'���������� ��-@>EJ�:8E�8GG<8I�C<=K�F=�K?<��

9LK�K?<J<�=FID�8E�<OGI<JJ@FE�8E;�8I<�EFK�G8IK�F=�K?<�C@K<I8C�@KJ<C=�
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 CF8K@E>
GF@EK�C@K<I8CJ�DLJK�9<�JG<:@=@<;�@E�;<:@D8C�EFK8K@FE��.?<�;<:@D8C�J<G8I8KFI�@J�K?<
GF@EK����98J<
�
�<OGFE<EK�D8P�9<�JG<:@=@<;�8=K<I�& @E�J@E>C<
GI<:@J@FE�=CF8KJ	�FI�8=K<I�% @E

;FL9C<
GI<:@J@FE�=CF8KJ��.I8@C@E>�� @J�@>EFI<;�8E;�;F<Jnot @E;@:8K<�8E�@EK<><I�C@K<I8C��.I8@C@E>

�� FI �� D8IB�K?<�C@K<I8C�8J�J@E>C<
�FI�;FL9C<
GI<:@J@FE	�I<JG<:K@M<CP�

�O8DGC<J�F=�M8C@;�ELD<I@:�C@K<I8CJ�8I<���� ���� ������ ������ ������������������ �������������� ������ ����

�� ���F ���% �������F���� �������E���� ���F�� ���F���� ���� ���I�G�G�G�G���0���� ���I �� ������������ ��������

(FK<�K?8K�<OGI<JJ@FEJ�JL:?�8J���P������ 8I<�C<>8C��K?<J<�8I<�?FN<M<Inot E<>8K@M<�F:K8CJ�9LK

I8K?<I�K?<�<OGI<JJ@FE���P �<DGKP�F:K8C��Q<IF��C<JJ���� �;<:@D8C�����

Literals

Language reference 93



6.4. Variables

08I@89C<�E8D<J�DLJK�JK8IK�N@K?�8�C<KK<I��8CC�:?8I8:K<IJ�F=�K?<�M8I@89C<�E8D<��<O:<GK�K?<J@>@C�
DLJK�9<�C<KK<IJ�"�˜�; 	�=@>LI<J���˜�� 	�FI�8�;FK �� )ECP�K?<�=@IJK��
�:?8I8:K<IJ�@E�K?<�E8D<�8I<

J@>E@=@:8EK����M8I@89C<�E8D<�DLJK�EFK�9<�@;<EK@:8C�KF�8I<J<IM<;�NFI; FI�8�I<J<IM<;�NFI;�GCLJ
J@>@C��.?<I<=FI<	�=FI�<O8DGC<	�PFL�:8EEFK�E8D<�8�M8I@89C<�5�0�� 9LK�PFL�:8E�E8D<�@K�"�4�� �

08I@89C<�E8D<J�D8Pcontain 8EP�I<J<IM<;�NFI;��08I@89C<�E8D<J�D8P�8CJF�JK8IK�N@K?�8
I<J<IM<;�NFI;	�N@K?�K?<�<O:<GK@FE�F=�6�4�3 8E; �'�/ ��.?LJ	 �'�/�0�3�%�� 8E; �6�4�3�/�.�&�� 8I<�EFK

C<>8C�M8I@89C<�E8D<J�N?@C<�'�3�&�$�,�-�&��8E; �-�6�4�3�� 8I<�

 FI�<8:?�E8D<	�=FLI�;@==<I<EK�M8I@89C<J�D8P�<O@JK�:FII<JGFE;@E>�KF�K?<�=FLI�KPG<J��.?8K�@J	
PFL�:8E�?8M< �"�� 	 �"�� 	 �"�� 8E; �"�� 8J�;@==<I<EK�M8I@89C<J��1?@:?�FE<�F=�K?FJ<�@J�8CJF

BEFNE�8J �" ;<G<E;J�FE�K?<�J<KK@E>J�@E�%�&�'�*�/�5� �%�&�'�%�#�-� �%�&�'�4�/�(� �%�&�'�4�5�3���P�;<=8LCK	 �"

<HL8CJ�K?<�J@E>C<
GI<:@J@FE�"�� �

 LIK?<IDFI<	�K?<8II8PJ �"���	�
 	 �"���	�
 	 �"���	�
 	 �"���	�
 8I<�J<G8I8K<�=IFD�K?<�J:8C8I�M8I@89C<J

F=�K?<�J8D<�E8D<�

Types and sigils

*�
��-#��I<:F>E@J<J�=FLI�M8I@89C<�KPG<J	�;@JK@E>L@J?<;�9P�K?<@Isigil FI type character	�K?<
C8JK�:?8I8:K<I�F=�K?<�M8I@89C<�J�=LCC�E8D<�

sigil type size range precision

�� JKI@E> ��9PK<J
GCLJ
8CCF:8K<;
JKI@E>
JG8:<


V����:?8I8:K<IJ

�� @EK<><I ��9PK<J 
�����V����� <O8:K

�� J@E>C<

GI<:@J@FE
=CF8K

��9PK<J T��������W�
 
�� VT���
����W�
 �� R�
J@>E@=@:8EK
=@>LI<J

�� ;FL9C<

GI<:@J@FE
=CF8K

��9PK<J T�����������
�����W�
 
�� VT���
��������
����W�
 �� R��
J@>E@=@:8EK
=@>LI<J

(FK<�K?8K�;FL9C<
GI<:@J@FE�=CF8KJ�:8E�?FC;�DFI<�;<:@D8CJ�K?8E�J@E>C<
GI<:@J@FE�=CF8KJ	�9LK�EFK
C8I><I�FI�JD8CC<I�ELD9<IJ�
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1?@C<�8CC�@EK<><IJ�8I<�J@>E<;	�JFD<�JK8K<D<EKJ�N@CC�@EK<IGI<K�E<>8K@M<�@EK<><IJ�8J�K?<@I�KNF�J
:FDGC<D<EK�

Arrays

�II8PJ�8I<�@E;<O<;�N@K?�IFLE;�FI�JHL8I<�9I8:B<KJ��<M<E�D@O@E>�9I8:B<KJ�@J�8CCFN<;��.?<
=FCCFN@E>�8I<�8CC�C<>8C�8II8P�<C<D<EKJ��"�<���> 	 �"�	���
 	 �"�	���> 	 �"�<���
 ��'LCK@;@D<EJ@FE8C�8II8PJ

8I<�JG<:@=@<;�9P�J<G8I8K@E>�K?<�@E;@:<J�N@K?�:FDD8J��"�	���
�����
 	 �"�<���
�����
�����> 	�<K:�

�P�;<=8LCK	�8II8PJ�8I<�@E;<O<;�=IFD�� ��.?@J�:8E�9<�:?8E><;�KF �� LJ@E>�0�1�5�*�0�/���#�"�4�&�� �

�II8PJ�:8E�9<�8CCF:8K<;�9P�JG<:@=P@E>�K?<�C8I><JK�8CCFN<;�@E;<O�LJ@E>�%�*�.��#=�8CC�@E;@:<J�F=

K?<�8II8P�8I< ���� FI�C<JJ	�K?<P�E<<;�EFK�9<�<OGC@:@KCP�8CCF:8K<;��.?<�=@IJK�8::<JJ�F=�K?<�8II8P

�I<8;�FI�NI@K<��N@CC�8LKFD8K@:8CCP�8CCF:8K<�@K�N@K?�8�D8O@DLD�@E;<O�F=���� 8E;�K?<�J8D<

ELD9<I�F=�@E;@:<J�8J�@E�K?<�=@IJK�8::<JJ��.F�I<
8CCF:8K<�8E�8II8P	�K?<�FC;�8II8P�DLJK�=@IJK�9<
;<C<K<;�N@K?�$�-�&�"�3FI �&�3�"�4�&�

'LCK@
;@D<EJ@FE8C�8II8PJ�8I<�JKFI<;�@E�:FCLDE
D8AFI�FI;<I	�JL:?�K?8K�"���	���
���
 @DD<;@8K<CP

=FCCFNJ�"���	���
���
 �

Conversions

*�
��-#��N@CC�@DGC@:@KCP�:FEM<IK�9<KN<<E�K?<�K?I<<�ELD<I@:8C�;8K8�KPG<J��1?<E�8�M8CL<�F=
FE<�KPG<�@J�8JJ@>E<;�KF�8�M8I@89C<	�8II8P�<C<D<EK�FI�G8I8D<K<I�F=�8EFK?<I�KPG<	�@K�@J�:FEM<IK<;
8::FI;@E>�KF�K?<�=FCCFN@E>�ILC<J�

S -@E>C<
�8E;�;FL9C<
GI<:@J@FE�=CF8KJ�8I<�:FEM<IK<;�KF�@EK<><I�9P�IFLE;@E>�KF�K?<
E<8I<JK�N?FC<�ELD9<I��"8CM<J�8I<�IFLE;<;�8N8P�=IFD�Q<IF��#=�K?<�I<JLCK@E>�N?FC<
ELD9<I�@J�FLKJ@;<�K?<�8CCFN<;�I8E><�=FI�@EK<><IJ	�0�W�F�S�G�M�P�X@J�I8@J<;�

S �FL9C<
GI<:@J@FE�=CF8KJ�8I<�:FEM<IK<;�KF�J@E>C<
GI<:@J@FE�=CF8KJ�9P�!8LJJ@8E
IFLE;@E>�F=�K?<�D8EK@JJ8	�N?<I<�K?<�E<N�C<8JK�J@>E@=@:8EK�9@K�F=�K?<�D8EK@JJ8�@J
IFLE;<;�LG�@=�K?<�:C@GG<;
F==�9@E8IP�=I8:K@FE�@J�>I<8K<I�K?8E�FE<
?8C=��?8CM<J�8I<
IFLE;<;�KF�<M<E�

S #EK<><IJ�8I<�:FEM<IK<;�KF�K?<@I�<O8:K�I<GI<J<EK8K@FE�8J�J@E>C<
�FI�;FL9C<
GI<:@J@FE
=CF8KJ�

S -@E>C<
GI<:@J@FE�=CF8KJ�8I<�:FEM<IK<;�KF�K?<@I�<O8:K�I<GI<J<EK8K@FE�8J�;FL9C<

GI<:@J@FE�=CF8KJ�

S .?<I<�@J�EF�@DGC@:@K�:FEM<IJ@FE�9<KN<<E�JKI@E>J�8E;�8EP�F=�K?<�ELD<I@:�KPG<J�
�KK<DGK@E>�KF�8JJ@>E�8�JKI@E>�M8CL<�KF�8�ELD<I@:�M8I@89C<	�8II8P�<C<D<EK�FI
G8I8D<K<I��FI�M@:<�M<IJ8��N@CC�I8@J<�5�Z�Q�F���N�J�T�N�B�U�D�I�

Variables
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6.5. Operators

Order of precedence

.?<�FI;<I�F=�GI<:<;<E:<�F=�FG<I8KFIJ�@J�8J�=FCCFNJ	�=IFD�K@>?KCP�9FLE;��?@>?�GI<:<;<E:<��KF
CFFJ<CP�9FLE;��CFN�GI<:<;<E:<��

��� �?

��� �� ��

�
� �=

�� �.�0�%

�� �� �� �LE8IP�8E;�9@E8IP�

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

�� �/�0�5 �LE8IP�

�� �"�/�%

�� �0�3

�� �9�0�3

�� �&�2�7

�� �*�.�1

�OGI<JJ@FEJ�N@K?@E�G8I<EK?<J<J�	�
 8I<�<M8CL8K<;�=@IJK���CC�9@E8IP�FG<I8KFIJ�8I<�C<=K


8JJF:@8K@M<��FG<I8KFIJ�F=�<HL8C�GI<:<;<E:<�8I<�<M8CL8K<;�C<=K�KF�I@>?K�

Examples
S �OGFE<EK@8K@FE�@J�DFI<�K@>?KCP�9FLE;�K?8E�E<>8K@FE������?�����������	���?���
���������� 9LK

�	�����
�?���������� �

S �OGFE<EK@8K@FE�@J�C<=K
8JJF:@8K@M<����?���?���������	���?���
�?���������������� �

Errors
S #=�8EP�FG<I8KFI�FK?<I�K?8E�� 	 �� FI �/�0�5 @J�LJ<;�N@K?FLK�8�C<=K�FG<I8E;	�4�Z�O�U�B�Y

�F�S�S�P�S@J�I8@J<;�

S �K�K?<�<E;�F=�8�JK8K<D<EK	�@=�8EP�FG<I8KFI�@J�LJ<;�N@K?FLK�8�I@>?K�FG<I8E;	�.�J�T�T�J�O�H

�P�Q�F�S�B�O�E@J�I8@J<;��#=�K?@J�F::LIJ�<CJ<N?<I<�@EJ@;<�8�JK8K<D<EK	�JL:?�8J�N@K?@E

9I8:B<KJ	 �4�Z�O�U�B�Y���F�S�S�P�S@J�I8@J<;�
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Mathematical operators

'8K?<D8K@:8C�FG<I8KFIJ�FG<I8K<�FE�ELD<I@:�<OGI<JJ@FEJ�FECP��(FK<�?FN<M<I�K?8K�� :8E

K8B<�K?<�IFC<�F=�K?<JKI@E>�:FE:8K<E8K@FE�FG<I8KFI@=�9FK?�FG<I8E;J�8I<�JKI@E>J�

Code Operation Result

x �? y �OGFE<EK@8K@FE x I8@J<;�KF�K?<�GFN<I�F=y

x �� y 'LCK@GC@:8K@FE *IF;L:K�F= x 8E; y

x �� y �@M@J@FE +LFK@<EK�F=x 8E; y

x �= y .ILE:8K<;�;@M@J@FE #EK<><I�HLFK@<EK�F=x 8E; y

x �.�0�%y 'F;LCF #EK<><I�I<D8@E;<I�F=x 9Py �N@K?�K?<�J@>E�F=x �

x �� y �;;@K@FE -LD�F= x 8E; y

x �� y -L9KI8:K@FE �@==<I<E:<�F=x 8E; y

�� y /E8IP�*CLJ 08CL<�F=y

�� y (<>8K@FE (<>8K@M<�M8CL<�F=y

Notes
S 1?<I<�E<:<JJ8IP	�K?<�I<JLCK�F=�K?<�FG<I8K@FE�N@CC�9<�LG>I8;<;�KF�8�;8K8�KPG<�89C<

KF�?FC;�K?<�I<JLCK�� FI�<O8DGC<	�;@M@;@E>�@EK<><IJ���9P���N@CC�P@<C;�8�J@E>C<
GI<:@J@FE
����

S "FN<M<I	�K?<�<OGFE<EK@8K@FE�FG<I8KFI�? N@CC�>@M<�8K�DFJK�8�J@E>C<
GI<:@J@FE�I<JLCK

LEC<JJ�K?<�E�P�V�C�M�FFGK@FE�@J�LJ<;�

S .?<�<OGI<JJ@FE���?�� N@CC�I<KLIE�� 8E;�EFK�I8@J<�8E�<IIFI	�<M<E�K?FL>?	

D8K?<D8K@:8CCP	�I8@J@E>�Q<IF�KF�K?<�Q<IF<K?�GFN<I�@J�LE;<=@E<;�

Errors
S #=�<@K?<I�FG<I8E;�@J�8�JKI@E>	�5�Z�Q�F���N�J�T�N�B�U�D�IN@CC�9<�I8@J<;��.?<�<O:<GK@FE�@J��

N?@:?�N@CC�FECP�I8@J<�5�Z�Q�F���N�J�T�N�B�U�D�I@=�<@K?<Ibut not both FG<I8E;J�8I<�JKI@E>J�

S #=y=0 	 x �� y 	 x �.�0�%y 8E; x �= y N@CC�I8@J<�%�J�W�J�T�J�P�O���C�Z���[�F�S�P�

S #=x=0 8E; y���� 	 x�?y N@CC�I8@J<�%�J�W�J�T�J�P�O���C�Z���[�F�S�P�

S #=�K?<�I<JLCK�F=�8EP�FG<I8K@FE�@J�KFF�C8I><�KF�=@K�@E�8�=CF8K@E>
GF@EK�;8K8�KPG<	
�0�W�F�S�G�M�P�X@J�I8@J<;�

S #=�FG<I8E;J�FI�I<JLCK�F=�= FI �.�0�% 8I<�EFK�@E�<�������������—�����������> 	 �0�W�F�S�G�M�P�X@J

I8@J<;�
S #=x<0 8E; y @J�8�=I8:K@FE8C�ELD9<I	x �? y N@CC�I8@J<�*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

Operators
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Relational operators

,<C8K@FE8C�FG<I8KFIJ�:8E�FG<I8K<�FE�ELD<I@:�8J�N<CC�8J�JKI@E>�FG<I8E;J��?FN<M<I	�@=�FE<
FG<I8E;�@J�JKI@E>�8E;�K?<�FK?<I�ELD<I@:	�5�Z�Q�F���N�J�T�N�B�U�D�I@J�I8@J<;�

,<C8K@FE8C�FG<I8KFIJ�I<KLIE�<@K?<I�� �=FIfalse��FI ���� =FItrue�

Code Operation Result

�� �HL8C .IL<�@=a <HL8CJb	�=8CJ<�FK?<IN@J<�

���� ���� (FK�<HL8C  8CJ<�@=a <HL8CJb	�KIL<�FK?<IN@J<�

�� &<JJ�K?8E .IL<�@=a @J�C<JJ�K?8Eb	�=8CJ<�FK?<IN@J<�

�� !I<8K<I�K?8E .IL<�@=a @J�>I<8K<I�K?8Eb	�=8CJ<�FK?<IN@J<�

���� ���� &<JJ�K?8E�FI�<HL8C  8CJ<�@=a @J�>I<8K<I�K?8Eb	�KIL<�FK?<IN@J<�

���� ���� !I<8K<I�K?8E�FI�<HL8C  8CJ<�@=a @J�C<JJ�K?8Eb	�KIL<�FK?<IN@J<�

1?<E�FG<I8K@E>�FE�ELD<I@:�FG<I8E;J	�9FK?�FG<I8E;J�8I<�:FDG8I<;�8J�=CF8K@E>
GF@EK
ELD9<IJ�8::FI;@E>�KF�K?<�LJL8C�FI;<I@E>�F=�ELD9<IJ��.?<�<HL8CJ�FG<I8KFI�K<JKJ�=FI�<HL8C@KP
KF�N@K?@E�D8:?@E<�GI<:@J@FE�=FI�K?<�?@>?<JK
GI<:@J@FE�F=�K?<�KNF�FG<I8KFI�KPG<J�

1?<E�:FDG8I@E>�JKI@E>J	�K?<�FI;<I@E>�@J�8J�=FCCFNJ�

S .NF�JKI@E>J�8I<�<HL8C�FECP�@=�K?<P�8I<�F=�K?<�J8D<�C<E>K?�8E;�<M<IP�:?8I8:K<I�:F;<
F=�K?<�=@IJK�JKI@E>�8>I<<J�N@K?�K?<�:FII<JGFE;@E>�:?8I8:K<I�:F;<�F=�K?<�J<:FE;��.?@J
@E:CL;<J�8EP�N?@K<JG8:<�FI�LEGI@EK89C<�:?8I8:K<IJ�

S �8:?�:?8I8:K<I�GFJ@K@FE�F=�K?<�JKI@E>J�@J�:FDG8I<;�JK8IK@E>�N@K?�K?<�C<=KDFJK
:?8I8:K<I��1?<E�8�G8@I�F=�;@==<I<EK�:?8I8:K<IJ�@J�<E:FLEK<I<;	�K?<�JKI@E>�N@K?�K?<
:?8I8:K<I�F=�C<JJ<I:F;<�GF@EK@J�C<JJ�K?8E�K?<�JKI@E>�N@K?�K?<�:?8I8:K<I�F=�>I<8K<I
:F;<�GF@EK�

S #=�K?<�JKI@E>J�8I<�F=�;@==<I<EK�C<E>K?	�9LK�<HL8C�LG�KF�K?<�C<E>K?�F=�K?<�J?FIK<I�JKI@E>	
K?<E�K?<�J?FIK<I�JKI@E>�@J�C<JJ�K?8E�K?<�CFE><I�JKI@E>�

Bitwise operators

*�
��-#��?8J�EF��FFC<8E�KPG<�8E;�;F<J�EFK�@DGC<D<EK��FFC<8E�FG<I8KFIJ��#K�;F<J	
?FN<M<I	�@DGC<D<EK�9@KN@J<�FG<I8KFIJ�

�@KN@J<�FG<I8KFIJ�FG<I8K<�FE�ELD<I@:�<OGI<JJ@FEJ�FECP�� CF8K@E>
GF@EK�FG<I8E;J�8I<�IFLE;<;
KF�@EK<><IJ�9<=FI<�9<@E>�LJ<;�
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Code Operation Result

�/�0�5 y �FDGC<D<EK ��y ����

x �"�/�%���Z �@KN@J<�:FEALE:K@FE .?<�9@KN@J<��(��F=x 8E; y

x �0�3 y �@KN@J<�;@JALE:K@FE .?<�9@KN@J<�),�F=x 8E; y

x �9�0�3y �@KN@J<�<O:CLJ@M<�FI .?<�9@KN@J<�2),�F=x 8E; y

x �&�2�7y �@KN@J<�<HL@M8C<E:< �/�0�5�	x �9�0�3y�


x �*�.�1 y �@KN@J<�@DGC@:8K@FE �/�0�5�	x �
���0�3 y

.?<J<�FG<I8KFIJ�:8E�9<�LJ<;�8J��FFC<8E�FG<I8KFIJ�FECP�@=���� @J�LJ<;�KF�I<GI<J<EKtrue

N?@C<�� I<GI<J<EKJfalse��(FK<�K?8K�*�
��-#��I<GI<J<EKJ�E<>8K@M<�@EK<><IJ�LJ@E>�K?<�KNF�J

:FDGC<D<EK	�JF�/�0�5�������������� ��.?<��FFC<8E�@EK<IGI<K8K@FE�F=�9@KN@J<�FG<I8KFIJ�@J�>@M<E�@E�K?<

K89C<�9<CFN�

Code Operation Result

�/�0�5 y &F>@:8C�E<>8K@FE.IL<�@=y @J�=8CJ<�8E;�M@:<�M<IJ8

x �"�/�%���Z �FEALE:K@FE )ECP�KIL<�@=�9FK?x 8E; y 8I<�KIL<

x �0�3 y �@JALE:K@FE )ECP�=8CJ<�@=�9FK?x 8E; y 8I<�=8CJ<

x �9�0�3y �O:CLJ@M<�FI .IL<�@=�K?<�KILK?�M8CL<J�F=x 8E; y ;@==<I

x �&�2�7y �HL@M8C<E:< .IL<�@=�K?<�KILK?�M8CL<J�F=x 8E; y 8I<�K?<�J8D<

x �*�.�1 y #DGC@:8K@FE .IL<�@=x @J�=8CJ<�FIy @J�KIL<

�<�8N8I<�K?8K�N?<E�LJ<;�FE�@EK<><IJ�FK?<I�K?8E�� 8E; ���� 	�9@KN@J<�FG<I8KFIJ�:8Enot 9<

@EK<IGI<K<;�8J��FFC<8E�FG<I8KFIJ�� FI�<O8DGC<	�����"�/�%���� I<KLIEJ �� �

Errors
S #=�<@K?<I�FG<I8E;�@J�8�JKI@E>	�5�Z�Q�F���N�J�T�N�B�U�D�IN@CC�9<�I8@J<;�

S #=�K?<�FG<I8E;J�FI�I<JLCK�8I<�EFK�@E�<�������������—�����������> 	 �0�W�F�S�G�M�P�X@J�I8@J<;�

String operators

.?<�JKI@E>�:FE:8K<E8K@FE�FG<I8KFI�@J�� ��#K�?8J�8�9@E8IP�8J�N<CC�8J�8�LE8IP�=FID��.?<�LE8IP

D@ELJ�D8P�8CJF�9<�LJ<;�FE�JKI@E>J	�9LK�?8J�EF�<==<:K�

Code Operation Result

x �� y �FE:8K<E8K@FE .?<�JKI@E>�=FID<;�9Px =FCCFN<;�9Py

�� y /E8IP�*CLJ 08CL<�F=y

�� y /E8IP�'@ELJ 08CL<�F=y

Operators
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Errors
S #=�<@K?<I��9LK�EFK�9FK?��FG<I8E;J�KF�8�:FE:8K<E8K@FE�8I<�ELD<I@:	�5�Z�Q�F���N�J�T�N�B�U�D�I

N@CC�9<�I8@J<;�
S #= �-�&�/�	x �
�������-�&�/�	 y �
������������ 	 x �� y N@CC�I8@J<�4�U�S�J�O�H���U�P�P���M�P�O�H�
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6.6. Functions

Functions :8E�FECP�9<�LJ<;�8J�G8IK�F=�8E�<OGI<JJ@FE�N@K?@E�8�JK8K<D<EK��K?<P�D8P�K8B<�@EGLK
M8CL<J�9<KN<<E�G8I<EK?<J<J�8E;�GIF;L:<�8�I<KLIE�M8CL<�� FI�<O8DGC<	�@E�1�3�*�/�5���"�#�4�	�����


K?< �"�#�4 =LE:K@FE�@J�LJ<;�@E�8E�<OGI<JJ@FE�N@K?@E�8�1�3�*�/�5 JK8K<D<EK��@E�:�������4�2�3�	�9�
��������

K?< �4�2�3 =LE:K@FE�@J�LJ<;�@E�8E�<OGI<JJ@FE�N@K?@E�8�-�&�5 JK8K<D<EK�

-FD<�I<=<I<E:<�NFIBJ�8CJF�LJ<�K<IDJ�JL:?�8Jsystem variable =FI�=LE:K@FEJ�K?8K�;F�EFK�K8B<
8E�@EGLK	�GI<JLD89CP�J@E:<�@E�K?<�!1
��-#��JPEK8O�JL:?�=LE:K@FEJ�?8M<�EF�G8I<EK?<J<J	�@E
:FEKI8JK�KF�K?<�C8E>L8><J�@E�K?<���=8D@CP��8E;�@E;<<;�JFD<�DF;<IE���-#�J���"FN<M<I	�K?@J
@J�J@DGCP�K?<�!1
��-#��JPEK8O�=FI�=LE:K@FEJ�N@K?FLK�@EGLKJ�� FI�<O8DGC<	�FE<�:8E�;F�%�&�'

�'�/�"���������1�3�*�/�5���'�/�" @E�N?@:?�EF�G8I<EK?<J<J�8I<�8CCFN<;�

ABS

y = ABS( x)

,<KLIEJ�K?<�89JFCLK<�M8CL<�F=x @=x @J�8�ELD9<I�8E;�K?<�M8CL<�F=x @=x @J�8�JKI@E>�

Parameters
S x @J�8E�<OGI<JJ@FE�

ASC

val = ASC( char )

,<KLIEJ�K?<:F;<�GF@EK��-�##�M8CL<��=FI�K?<�=@IJK�:?8I8:K<I�F=char �

Parameters
S char @J�8E�<OGI<JJ@FE�N@K?�8�JKI@E>�M8CL<�

Errors
S char ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S char <HL8CJ���� � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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ATN

y = ATN( x)

,<KLIEJ�K?<�@EM<IJ<�K8E><EK�F=x �

Parameters
S x @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�>@M<J�K?<�8E>C<�@E�I8;@8EJ�

Notes
S /EC<JJ�*�
��-#��@J�ILE�N@K?�K?< �E�P�V�C�M�FFGK@FE	�K?@J�=LE:K@FE�I<KLIEJ�8�J@E>C<


GI<:@J@FE�M8CL<�
S �"�5�/�	�Y�
 ;@==<IJ�@E�K?<�C<8JK�J@>E@=@:8EK�;@>@K�=IFD�!1
��-#��

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

CDBL

y = CDBL( x)

�FEM<IKJ�K?<�ELD<I@:�<OGI<JJ@FEx KF�8�;FL9C<
GI<:@J@FE�M8CL<�

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

CHR$

char = CHR$( x)

,<KLIEJ�K?<�:?8I8:K<I�N@K?:F;<�GF@EKx �

Parameters
S x @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<���˜�������> �

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S x @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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CINT

y = CINT( x)

�FEM<IKJ�K?<�ELD<I@:�<OGI<JJ@FEx KF�8�J@>E<;�@EK<><I��"8CM<J�8I<�IFLE;<;�8N8P�=IFD

Q<IF	�JF�K?8K�<�>��$�*�/�5�	�������
�������� 8E; �$�*�/�5�	���������
���������� �

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

COS

cosine = COS( angle )

,<KLIEJ�K?<�:FJ@E<�F=angle ��/EC<JJ�*�
��-#��@J�ILE�N@K?�K?< �E�P�V�C�M�FFGK@FE	�K?@J�=LE:K@FE

I<KLIEJ�8�J@E>C<
GI<:@J@FE�M8CL<�

Parameters
S angle @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�>@M<J�K?<�8E>C<�@E�I8;@8EJ�

Notes
S .?<�I<KLIE�M8CL<�LJL8CCP�;@==<IJ�=IFD�K?<�M8CL<�I<KLIE<;�9P�!1
��-#��@E�K?<�C<8JK

J@>E@=@:8EK�=@>LI<�

Errors
S angle ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

CSNG

y = CSNG(x)

�FEM<IKJ�K?<�ELD<I@:�<OGI<JJ@FEx KF�8�J@E>C<
GI<:@J@FE�M8CL<�9P�!8LJJ@8E�IFLE;@E>�

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

Functions
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CSRLIN

y = CSRLIN

,<KLIEJ�K?<�J:I<<E�IFN�F=�K?<�:LIJFI�FE�K?<�8:K@M<�G8><��.?<�I<KLIE�M8CL<�@J�@E�K?<�I8E><
�<���˜�����> �

Notes
S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�

CVI

y = CVI( s)

�FEM<IKJ�8�KNF
9PK<�JKI@E>�KF�8�J@>E<;�@EK<><I�

Parameters
S s @J�8�JKI@E>�<OGI<JJ@FE�K?8K�I<GI<J<EKJ�8E�@EK<><I�LJ@E>�C@KKC<
<E;@8E�KNF�J

:FDGC<D<EK�<E:F;@E>��)ECP�K?<�=@IJK�KNF�9PK<J�8I<�LJ<;�

Errors
S s ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

CVS

y = CVS( s)

�FEM<IKJ�8�=FLI
9PK<�JKI@E>�KF�8�J@E>C<
GI<:@J@FE�=CF8K@E>
GF@EK�ELD9<I�

Parameters
S s @J�8�JKI@E>�<OGI<JJ@FE�K?8K�I<GI<J<EKJ�8�J@E>C<
GI<:@J@FE�ELD9<I�@E�'@:IFJF=K

�@E8IP� FID8K��)ECP�K?<�=@IJK�=FLI�9PK<J�8I<�LJ<;�

Errors
S s ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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CVD

y = CVD( s)

�FEM<IKJ�8E�<@>?K
9PK<�JKI@E>�KF�8�;FL9C<
GI<:@J@FE�=CF8K@E>
GF@EK�ELD9<I�

Parameters
S s @J�8�JKI@E>�<OGI<JJ@FE�K?8K�I<GI<J<EKJ�8�;FL9C<
GI<:@J@FE�ELD9<I�@E�'@:IFJF=K

�@E8IP� FID8K��)ECP�K?<�=@IJK�<@>?K�9PK<J�8I<�LJ<;�

Errors
S s ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

DATE$(function)

s = DATE$

,<KLIEJ�K?<�JPJK<D�;8K<�8J�8�JKI@E>�@E�K?<�=FID8K���N�N���E�E���Z�Z�Z�Z���

Notes
S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�

Functions
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ENVIRON$

value = ENVIRON�<���>$�	x �


,<KLIEJ�8E�<EM@IFED<EK�M8I@89C<�

Parameters

x @J�8E�<OGI<JJ@FE�

S #=x ?8J�8�JKI@E>�M8CL<	�I<KLIEJ�K?<�M8CL<�=FI�K?<�<EM@IFED<EK�M8I@89C<x FI�K?<

<DGKP�JKI@E>�@=�EF�M8I@89C<�N@K?�K?<�E8D<x @J�J<K�@E�K?<�<EM@IFED<EK�K89C<��.?<

<EM@IFED<EK�M8I@89C<�DLJK�9<�8E��-�##�JKI@E>�8E;�N@CC�9<�:FEM<IK<;�KF�LGG<I:8J<
FE�:8J<
J<EJ@K@M<�JPJK<DJ�

S #=x ?8J�8�ELD<I@:�M8CL<	�@K�DLJK�9<�@E�<���˜�������> ��,<KLIEJ�K?< x K?�<EKIP�@E�K?<

<EM@IFED<EK�K89C<�

Errors
S x @J�K?<�<DGKP�JKI@E>��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S x :FEK8@EJ�EFE
�-�##�:?8I8:K<IJ� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S x @J�8�ELD9<I�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S x @J�8�ELD9<I�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

EOF

is_at_end = EOF( file_num )

,<KLIEJ�
��@=�=@C<�N@K?�ELD9<Ifile_num ?8J�I<8:?<;�<E;
F=
=@C<��
�FK?<IN@J<��.?<�=@C<�DLJK

9<�FG<E�@E�*�/�1�6�5 FI �3�"�/�%�0�.DF;<� �&�0�'�	���
 I<KLIEJ�
�

Notes
S #= file_num @J�FG<E�KF�,�:�#�%��	�G<I=FIDJ�8�9CF:B@E>�I<8;�8E;�I<KLIEJ�
��@=

�$�5�3�-� �; @J�<EK<I<;	�
�FK?<IN@J<��.?<�:?8I8:K<I�<EK<I<;�@J�K?<E�<:?F<;�KF�K?<

:FEJFC<�

Errors
S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�8�ELD9<I�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num @J�8�ELD9<I�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�
�FI�K?<�ELD9<I�F=�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S .?<�=@C<�N@K?�ELD9<Ifile_num @J�@E�)/.*/.�FI��**�(��DF;<� �#�B�E���G�J�M�F

�N�P�E�F�
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ERDEV

zero = ERDEV

,<KLIEJ�
�

Notes
S #E�!1
��-#�	�I<KLIEJ�K?<�M8CL<�F=�8�;<M@:<�<IIFI�
S .?@J�=LE:K@FE�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��
S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�

ERDEV$

empty = ERDEV�<���>$

,<KLIEJ�K?<�<DGKP�JKI@E>�

Notes
S #E�!1
��-#�	�I<KLIEJ�K?<�;<M@:<�E8D<�F=�8�;<M@:<�<IIFI�
S .?@J�=LE:K@FE�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��
S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�

ERL

error_line = ERL

,<KLIEJ�K?<�C@E<�ELD9<I�N?<I<�K?<�C8JK�<IIFI�N8J�I8@J<;�

Notes
S #=�K?<�<IIFI�N8J�I8@J<;�9P�8�;@I<:K�JK8K<D<EK	�I<KLIEJ�������
S #=�EF�<IIFI�?8J�9<<E�I8@J<;	�I<KLIEJ�
�
S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�

ERR

error_code = ERR

,<KLIEJ�K?<�ELD9<I�F=�K?<�C8JK�<IIFI�

Notes
S #=�EF�<IIFI�?8J�9<<E�I8@J<;	�I<KLIEJ�
�
S #=�K?<�C8JK�<IIFI�N8J�8�4�Z�O�U�B�Y���F�S�S�P�SI8@J<;�9P�8�;@I<:K�JK8K<D<EK	�I<KLIEJ�
�

S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�

Functions
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EXP

y = EXP( x)

,<KLIEJ�K?<�<OGFE<EK@8C�F=x 	�@�<��F KF�K?<�GFN<Ix �

Parameters
S x @J�8�ELD9<I
�M8CL<;�<OGI<JJ@FE�

Notes
S /EC<JJ�*�
��-#��@J�ILE�N@K?�K?< �E�P�V�C�M�FFGK@FE	�K?@J�=LE:K@FE�I<KLIEJ�8�J@E>C<


GI<:@J@FE�M8CL<�
S .?<�I<KLIE�M8CL<�JFD<K@D<J�;@==<IJ�@E�K?<�C<8JK�J@>E@=@:8EK�;@>@K�=IFD�!1
��-#��

 FI�C8I><�M8CL<J�F=x 	�K?<�;@==<I<E:<�D8P�9<���;@>@KJ�

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x @J�C8I><I�K?8E�K?<�E8KLI8C�CF>8I@K?D�F=�K?<�D8O@DLD�J@E>C<
GI<:@J@FE�M8CL<�

�0�W�F�S�G�M�P�X�

EXTERR

zero = EXTERR( x)

,<KLIEJ�
�

Parameters
S x @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> �

Notes
S #E�!1
��-#�	�K?@J�=LE:K@FE�I<KLIEJ�<OK<E;<;�<IIFI�@E=FID8K@FE�=IFD�'-
�)-�
S .?@J�=LE:K@FE�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S x @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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FIX

whole = FIX( number )

,<KLIEJ number KILE:8K<;�KFN8I;J�Q<IF�

Parameters
S number @J�8�ELD<I@:�<OGI<JJ@FE�

Notes
S �'�*�9 KILE:8K<J�KFN8I;J�Q<IF��@K�I<DFM<J�K?<�=I8:K@FE8C�G8IK���P�:FEKI8JK	�*�/�5

KILE:8K<J�KFN8I;J�E<>8K@M<�@E=@E@KP�

Errors
S number @J�8�JKI@E>�<OGI<JJ@FE��5�Z�Q�F���N�J�T�N�B�U�D�I�

FN

result = FN �<���>name �<( arg_0 �<, arg_1 �>�������� ) �>

�M8CL8K<J�K?<�LJ<I
;<=@E<;�=LE:K@FE�GI<M@FLJCP�;<=@E<;�N@K?�%�&�'���'�/ name ��-G8:<J�9<KN<<E

�'�/ 8E; name 8I<�FGK@FE8C�

Parameters
S name @J�K?<�E8D<�F=�8�GI<M@FLJCP�;<=@E<;�=LE:K@FE�

S arg_0 �
 arg_1 �
�������� 8I<�<OGI<JJ@FEJ	�>@M<E�8J�G8I8D<K<IJ�KF�K?<�=LE:K@FE�

Errors
S (F�=LE:K@FE�E8D<;name @J�;<=@E<;��6�O�E�F�G�J�O�F�E���V�T�F�S���G�V�O�D�U�J�P�O�

S .?<�ELD9<I�F=�G8I8D<K<IJ�;@==<IJ�=IFD�K?<�=LE:K@FE�;<=@E@K@FE��4�Z�O�U�B�Y���F�S�S�P�S�

S .?<�KPG<�F=�FE<�FI�DFI<�G8I8D<K<IJ�;@==<IJ�=IFD�K?<�=LE:K@FE�;<=@E@K@FE��5�Z�Q�F

�N�J�T�N�B�U�D�I�

S .?<�I<KLIE�KPG<�@J�@E:FDG8K@9C<�N@K?�K?<�=LE:K@FE�E8D<�J�J@>@C��5�Z�Q�F���N�J�T�N�B�U�D�I�

S .?<�=LE:K@FE�9<@E>�:8CC<;�@J�I<:LIJ@M<�FI�DLKL8CCP�I<:LIJ@M<��0�V�U���P�G���N�F�N�P�S�Z�
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FRE

free_mem = FRE( x)

,<KLIEJ�K?<�8M8@C89C<���-#��D<DFIP�

Parameters

x @J�8E�<OGI<JJ@FE�

S #=x ?8J�8�ELD<I@:�M8CL<	�@K�@J�@>EFI<;�

S #=x ?8J�8�JKI@E>�M8CL<	�>8I98><�:FCC<:K@FE�@J�G<I=FID<;�9<=FI<�I<KLIE@E>�8M8@C89C<

D<DFIP�

HEX$

hex_repr = HEX$( x)

,<KLIEJ�8�JKI@E>�N@K?�K?<�?<O8;<:@D8C�I<GI<J<EK8K@FE�F=x �

Parameters
S x @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�������������˜�����������> ��08CL<J�=FI�E<>8K@M<x 8I<�J?FNE

8J�KNF�J
:FDGC<D<EK�

Errors
S x @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

INKEY$

key = INKEY$

,<KLIEJ�FE<�B<P
GI<JJ�=IFD�K?<�B<P9F8I;�9L==<I��#=�K?<�B<P9F8I;�9L==<I�@J�<DGKP	�I<KLIEJ�K?<
<DGKP�JKI@E>��)K?<IN@J<	�K?<�I<KLIE�M8CL<�@J�8�FE<
�FI�KNF
�:?8I8:K<I�JKI@E>�?FC;@E>�K?<<

�-�##�:F;< F=�K?<�GI<JJ<;�B<P�

Notes
S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�
S 1?<E�8�=LE:K@FE�B<P�'�� U �'���� @J�GI<JJ<;	�*�/�,�&�:�� N@CC�I<KLIE�K?<�C<KK<IJ�F=�K?<

8JJF:@8K<;�D8:IF�V�LEC<JJ�K?@J�D8:IF�?8J�9<<E�J<K�KF�<DGKP�N@K?�K?<�,�&�:

JK8K<D<EK	�@E�N?@:?�:8J<�@K�I<KLIEJ�K?<�<
�-�##�:F;<�=FI�K?<�=LE:K@FE�B<P�
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INP

code = INP( port )

,<KLIEJ�K?<�M8CL<�F=�8E�<DLC8K<;�D8:?@E<�GFIK�

Parameters

port @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����������> �

port Effect

���I���� ,<KLIEJ�K?<�B<P9F8I;�J:8E:F;<�=FI�K?<�:LII<EK�B<P�GI<JJ<;�FI�K?<�C8JK�B<P
I<C<8J<;��.?<�J:8E:F;<J�I<KLIE<;�9P �*�/�1�	���I�����
 8I<�K?FJ<�C@JK<;�@E�K?<B<P9F8I;

J:8E:F;<J�K89C<��#=�8�B<P�@J�:LII<EKCP�;FNE	�K?<�I<KLIE�M8CL<�@J�@KJ�J:8E:F;<��#=�EF
B<P�@J�;FNE	�K?<�I<KLIE�M8CL<�@J�K?<�J:8E:F;<�F=�K?<�C8JK�B<P�I<C<8J<;	
@E:I<D<EK<;�9P�����

���I������ ,<KLIEJ�K?<�M8CL<�F=�K?<�>8D<�GFIK��AFPJK@:B�GFIK���.?@J�M8CL<�@J�:FEJKIL:K<;�8J
=FCCFNJ�

Bit Meaning


 AFPJK@:B���O
8O@J

� AFPJK@:B���P
8O@J

� AFPJK@:B���O
8O@J

� AFPJK@:B���P
8O@J

� AFPJK@:B���9LKKFE��

� AFPJK@:B���9LKKFE��

� AFPJK@:B���9LKKFE��

� AFPJK@:B���9LKKFE��

.?<�9LKKFE�9@KJ�8I<�
�N?<E�K?<�9LKKFE�@J�=@I<;	���FK?<IN@J<��.?<�8O@J�M8CL<J�8I<
EFID8CCP�
�9LK�8I<�J<K�KF���9P�0�6�5���I�������
 x 8E;�K?<E�=8CC�98:B�KF�
�8=K<I�8�;<C8P�

.?<�CFE><I�K?<�;<C8P	�K?<�?@>?<I�K?<�8O@J�M8CL<�

FK?<I
M8CL<J

,<KLIEJ�Q<IF�

Notes
S )ECP�8�C@D@K<;�ELD9<I�F=�D8:?@E<�GFIKJ�8I<�<DLC8K<;�@E�*�
��-#��

Errors
S port @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S port ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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INPUT$

chars = INPUT �<���>$ ( num_chars �<, �<#�> file_num �>)

,<KLIEJ�8�JKI@E>�F=num_chars :?8I8:K<IJ�=IFD�K?<�B<P9F8I;�FI	�@=file_num @J�GIFM@;<;	

=IFD�8�K<OK�=@C<�

Parameters
S num_chars @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

S file_num @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�I<KLIEJ�K?<�ELD9<I�F=�8�K<OK�=@C<�FG<E<;�@E

�*�/�1�6�5 DF;<��.?< �� @J�FGK@FE8C�8E;�?8J�EF�<==<:K�

Notes
S .?@J�@J�8�9CF:B@E>�I<8;��#K�N@CC�N8@K�=FI�:?8I8:K<IJ�@=�K?<I<�8I<�EFE<�@E�K?<�9L==<I�
S �CC�:FEKIFC�:?8I8:K<IJ�<O:<GK�$�U�S�M� �#�S�F�B�L	 �$�U�S�M� �4�D�S�P�M�M���-�P�D�L8E; �1�B�V�T�F8I<

G8JJ<;�KF�K?<�JKI@E>�9P�*�/�1�6�5��� �$�U�S�M� �#�S�F�B�L8E; �$�U�S�M� �4�D�S�P�M�M���-�P�D�L9I<8B

<O<:LK@FE�N?<I<8J�1�B�V�T�F?8CKJ�LEK@C�8EFK?<I�B<P�@J�GI<JJ<;��8E;�EFK�I<8;��

S 1?<E�I<8;@E>�=IFD�K?<�B<P9F8I;�;@I<:KCP�FI�K?IFL>?�,�:�#�%��	�8IIFN�B<PJ	 �%�F�M	

�)�P�N�F	 �&�O�E	 �1�H���6�Q	 �1�H���%�O8I<�G8JJ<;�8J �/�6�- :?8I8:K<IJ�� LE:K@FE�B<PJ�8I<

@>EFI<;�@=�K?<P�8I<�<M<EK
KI8GG<;	�FK?<IN@J<�=LE:K@FE
B<P�D8:IF�I<GC8:<D<EK�@J
8:K@M<�8J�EFID8C�

Errors
S num_chars @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S num_chars @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S file_num @J�C<JJ�K?8E�Q<IF��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�>I<8K<I�K?8E���������� � �0�W�F�S�G�M�P�X�

S file_num @J�EFK�FG<E�=FI�*�/�1�6�5� �#�B�E���G�J�M�F���N�P�E�F�

S num_chars FI file_num 8I<�JKI@E>J��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�FG<E�KF�8�$�0�. GFIK�8E;�K?@J�@J�K?<�=@IJK�*�/�1�6�5	 �-�*�/�&���*�/�1�6�5FI

�*�/�1�6�5�� :8CC�FE�K?8K�GFIK�J@E:<�K?<�9L==<I�?8J�=@CC<;�LG�:FDGC<K<CP��@�<�

�-�0�'�	 file_num �
 ?8J�9<:FD<�Q<IF�� �$�P�N�N�V�O�J�D�B�U�J�P�O���C�V�G�G�F�S���P�W�F�S�G�M�P�X�
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INSTR

position = INSTR( �<start , �> parent , child )

,<KLIEJ�K?<�CF:8K@FE�F=�K?<�=@IJK�F::LII<E:<�F=�K?<�JL9JKI@E>child @Eparent �

Parameters
S parent 8E; child 8I<�JKI@E>�<OGI<JJ@FEJ�

S start @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> 	�JG<:@=P@E>�K?<�JK8IK@E>�GFJ@K@FE�=IFD

N?<I<�KF�CFFB��@=�EFK�JG<:@=@<;	�K?<�J<8I:?�JK8IKJ�8K�:?8I8:K<I���

Notes
S #=child @J�EFK�8�JL9JKI@E>�F=parent F::LII@E>�8K�FI�9<=FI<start 	 �*�/�4�5�3

I<KLIEJ�
�

Errors
S start ?8J�8�JKI@E>�M8CL<�FIparent FI child ?8M<�ELD<I@:�M8CL<J��5�Z�Q�F

�N�J�T�N�B�U�D�I�

S start @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S start @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

INT

whole = INT( number )

,<KLIEJ number KILE:8K<;�KFN8I;J�E<>8K@M<�@E=@E@KP�

Parameters
S number @J�8E�<OGI<JJ@FE�

Notes
S �'�*�9 KILE:8K<J�KFN8I;J�Q<IF��@K�I<DFM<J�K?<�=I8:K@FE8C�G8IK���P�:FEKI8JK	�*�/�5

KILE:8K<J�KFN8I;J�E<>8K@M<�@E=@E@KP�
S #=number @J�8�JKI@E>�<OGI<JJ@FE	�*�/�5 I<KLIEJ�@KJ�M8CL<�LE:?8E><;�
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IOCTL$

result = IOCTL �<���>$ ( �<#�> file_num )

,8@J<J �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

Notes
S #E�!1
��-#�	 �*�0�$�5�-�� I<8;J�K?<�I<GCP�KF�*�0�$�5�- =IFD�8�;<M@:<�

S .?@J�=LE:K@FE�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Errors
S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S )K?<IN@J<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M

LEFT$

child = LEFT$( parent , num_chars )

,<KLIEJ�K?<�C<=KDFJKnum_chars :?8I8:K<IJ�F= parent �

Parameters
S parent @J�8�JKI@E>�<OGI<JJ@FE�

S num_chars @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Notes
S #=num_chars @J�Q<IF�FIparent @J�<DGKP	�-�&�'�5�� I<KLIEJ�8E�<DGKP�JKI@E>�

S #=num_chars @J�>I<8K<I�K?8E�K?<�C<E>K?�F=parent 	�I<KLIEJ parent �

Errors
S parent ?8J�8�ELD<I@:�M8CL<�FInum_chars ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S num_chars @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S num_chars @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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LEN

length = LEN( string )

,<KLIEJ�K?<�ELD9<I�F=�:?8I8:K<IJ�@Estring �

Parameters
S string @J�8�JKI@E>�<OGI<JJ@FE�

Errors
S string ?8J�8�ELD9<I�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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LOC

location = LOC( file_num )

,<KLIEJ�K?<�:LII<EK�CF:8K@FE�@E�K?<�=@C<�FG<E<;�LE;<I�ELD9<Ifile_num �

S #=�K?<�=@C<�@J�FG<E<;�=FI�*�/�1�6�5	 �0�6�5�1�6�5FI �"�1�1�&�/�%	 �-�0�$ I<KLIEJ�K?<�ELD9<I�F=

���
9PK<�9CF:BJ�I<8;�FI�NI@KK<E�J@E:<�FG<E@E>�K?<�=@C<�
S #=�K?<�=@C<�@J�FG<E<;�=FI�3�"�/�%�0�.	 �-�0�$ I<KLIEJ�K?<�I<:FI;�ELD9<I�C8JK�I<8;�FI

NI@KK<E�
S #=�K?<�=@C<�@J�FG<E<;�KF�8�$�0�. ;<M@:<	�-�0�$ I<KLIEJ�K?<�ELD9<I�F=�:?8I8:K<IJ�@E�K?<

@EGLK�9L==<I	�N@K?�8�D8O@DLD�F=�����
S #=�K?<�=@C<�@J�FG<E<;�KF�,�:�#�%��	 �-�0�$ I<KLIEJ�
�

Parameters
S file_num @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<���˜�������> �

Notes
S file_num DLJK�EFK�9<�GI<:<;<;�9P�8 �� �

S #E �0�6�5�1�6�5FI �"�1�1�&�/�%DF;<	�9<=FI<�8EP�NI@K<J�-�0�$ I<KLIEJ�
���=K<I�K?<����K?

:?8I8:K<I�@J�NI@KK<E	�-�0�$ I<KLIEJ���

S #E �*�/�1�6�5 DF;<	�9<=FI<�8EP�I<8;J �-�0�$ I<KLIEJ�����=K<I�K?<129th :?8I8:K<I�@J

I<8;	 �-�0�$ I<KLIEJ���

S #= �U�F�Y�U���F�O�D�P�E�J�O�H@J�J<K	�:?8I8:K<IJ�D8P�9<�<E:F;<;�9P�J<HL<E:<J�F=�DFI<�K?8E

FE<�9PK<��-�0�$ N@CC�I<KLIE�K?<�ELD9<I�F=�9PK<J�I8K?<I�K?8E�K?<�ELD9<I�F=�<E:F;<;

:?8I8:K<IJ�

Errors
S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S file_num @J�FG<E�KF�8�-�1�5 ;<M@:<��#�B�E���G�J�M�F���N�P�E�F�
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LOF

length = LOF( file_num )

,<KLIEJ�K?<�ELD9<I�F=�9PK<J�@E�K?<�=@C<�FG<E�LE;<Ifile_num �

Parameters
S file_num @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<���˜�������> �

Notes
S #= file_num @J�FG<E�KF�8�$�0�.�� ;<M@:<	�-�0�' I<KLIEJ�K?<�ELD9<I�F=�9PK<J�=I<<�@E

K?<�@EGLK�9L==<I�

Errors
S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S file_num @J�FG<E�KF�8�-�1�5 ;<M@:<��#�B�E���G�J�M�F���N�P�E�F�

Notes
S #= �U�F�Y�U���F�O�D�P�E�J�O�H@J�J<K	�:?8I8:K<IJ�D8P�9<�<E:F;<;�9P�J<HL<E:<J�F=�DFI<�K?8E

FE<�9PK<��-�0�' N@CC�I<KLIE�K?<�ELD9<I�F=�9PK<J�I8K?<I�K?8E�K?<�ELD9<I�F=�<E:F;<;

:?8I8:K<IJ�
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LOG

y = LOG( x)

,<KLIEJ�K?<�E8KLI8C�CF>8I@K?D�F=x �

Parameters
S x @J�8�ELD<I@:�<OGI<JJ@FE�>I<8K<I�K?8E�Q<IF�

Notes
S /EC<JJ�*�
��-#��@J�ILE�N@K?�K?< �E�P�V�C�M�FFGK@FE	�K?@J�=LE:K@FE�I<KLIEJ�8�J@E>C<


GI<:@J@FE�M8CL<�
S �-�0�(�	x �
 :8E�;@==<I�=IFD�!1
��-#��9P���@E�K?<�C<8JK�J@>E@=@:8EK�;@>@K�

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x @J�Q<IF�FI�E<>8K@M<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

LPOS

position = LPOS( printer_number )

,<KLIEJ�K?<�:FCLDE�GFJ@K@FE�=FI�8�GI@EK<I�

Parameters
S printer_number @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> ��#=�@K�@J�
�FI��	�K?<�GFJ@K@FE�=FI

�-�1�5���� @J�I<KLIE<;��#=�@K�@J��	�-�1�5���� ���	 �-�1�5���� �

Notes
S 1?<E�<EK<I@E>�;@I<:K�DF;<	�-�1�5���� �9LK�EFK�FK?<I�GI@EK<IJ��@J�=CLJ?<;�8E;�@KJ

GFJ@K@FE�@J�I<J<K�KF���

Errors
S printer_number ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S printer_number @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S printer_number @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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MID$ (function)

substring = MID$( string , position �<, length �>)

,<KLIEJ�8�JL9JKI@E>�F=string JK8IK@E>�8Kposition 	�:FLEK@E>�=IFD����.?<�JL9JKI@E>�?8J

C<E>K?length @=�JG<:@=@<;��#=length @J�EFK�JG<:@=@<;	�K?<�JL9JKI@E>�<OK<E;J�KF�K?<�<E;�F=

K?<�JKI@E>�

Parameters
S string @J�8�JKI@E>�<OGI<JJ@FE�

S position @J�8�ELD<I@:�<OGI<JJ@FE�9<KN<<E���8E;�K?<�JKI@E>�C<E>K?	�@E:CLJ@M<�

S length @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Errors
S string ?8J�8�ELD9<I�M8CL<�FIposition FI length ?8M<�JKI@E>�M8CL<J��5�Z�Q�F

�N�J�T�N�B�U�D�I�

S position FI length 8I<�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S position @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S length @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

MKD$

bytes = MKD$( double )

,<KLIEJ�K?<�@EK<IE8C��
9PK<�'@:IFJF=K��@E8IP� FID8K�I<GI<J<EK8K@FE�F=�8�;FL9C<
�GI<:@J@FE
ELD9<I�

Errors
S double ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

MKI$

bytes = MKI$( int )

,<KLIEJ�K?<�@EK<IE8C��
9PK<�C@KKC<
<E;@8E�I<GI<J<EK8K@FE�F=�8E�@EK<><I�

Errors
S int ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S int @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�
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MKS$

bytes = MKS$( single )

,<KLIEJ�K?<�@EK<IE8C��
9PK<�'@:IFJF=K��@E8IP� FID8K�I<GI<J<EK8K@FE�F=�8�J@E>C<
�GI<:@J@FE
ELD9<I�

Errors
S single ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

OCT$

octal = OCT$( x)

,<KLIEJ�8�JKI@E>�N@K?�K?<�F:K8C�I<GI<J<EK8K@FE�F=x �

Parameters
S x @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�������������˜�����������> ��08CL<J�=FI�E<>8K@M<x 8I<�J?FNE

8J�KNF�J
:FDGC<D<EK�

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�
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PEEK

value = PEEK( address )

,<KLIEJ�K?<�M8CL<�F=�K?<�D<DFIP�8Ksegment ������������ address N?<I< segment @J�K?<�:LII<EK

J<>D<EK�J<K�N@K?�%�&�'���4�&�(�

Parameters
S address @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�������������˜�����������> ��(<>8K@M<�M8CL<J�8I<

@EK<IGI<K<;�8J�K?<@I�KNF�J�:FDGC<D<EK�

Notes
S .?<�D<DFIP�@J�FECP�G8IKCP�<DLC8K<;�@E�*�
��-#���-<<'<DFIP�DF;<C =FI

JLGGFIK<;�8;;I<JJ<J��)LKJ@;<�<DLC8K<;�8I<8J	�1�&�&�,I<KLIEJ�
�

S 08CL<J�=FI�G8IK@:LC8I�D<DFIP�8;;I<JJ�:8E�9<�GI<J<K�FE�K?<�:FDD8E;�C@E<�LJ@E>
K?< �Q�F�F�LFGK@FE��.?@J�:8E�9<�LJ<;�=FI�:FDG8K@9@C@KP�N@K?�FC;�GIF>I8DJ��.?<J<

M8CL<J�N@CC�FM<II@;<�M@;<F�FI�;8K8�J<>D<EK�M8CL<J	�@=�K?<P�8I<�@E�K?FJ<�CF:8K@FEJ�

Errors
S address ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S address @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�
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PEN(function)

x = PEN( mode)

,<8;J�K?<�C@>?K�G<E��1?8K�K?@J�=LE:K@FE�I<KLIEJ�;<G<E;J�FEmode �

mode Return value


 �FFC<8E��N?<K?<I�K?<�C@>?K�G<E�?8J�9<<E�;FNE�J@E:<�C8JK�GFCC�

� O�:FFI;@E8K<�F=�C8JK�G<E�;FNE�GFJ@K@FE

� P�:FFI;@E8K<�F=�C8JK�G<E�;FNE�GFJ@K@FE

� �FFC<8E��N?<K?<I�K?<�G<E�@J�:LII<EKCP�;FNE

� O�:FFI;@E8K<�F=�:LII<EK�G<E�GFJ@K@FE

� P�:FFI;@E8K<�F=�:LII<EK�G<E�GFJ@K@FE

� :?8I8:K<I�IFN�:FFI;@E8K<�F=�C8JK�G<E�;FNE�GFJ@K@FE

� :?8I8:K<I�:FCLDE�:FFI;@E8K<�F=�C8JK�G<E�;FNE�GFJ@K@FE

� :?8I8:K<I�IFN�:FFI;@E8K<�F=�:LII<EK�G<E�GFJ@K@FE

� :?8I8:K<I�:FCLDE�:FFI;@E8K<�F=�:LII<EK�G<E�GFJ@K@FE

Parameters
S mode @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> �

Notes
S #E�*�
��-#�	�=FI pen down I<8; mouse button pressed�� FI pen position I<8;

mouse pointer position�

Errors
S mode ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S mode @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S mode @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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PLAY (function)

length = PLAY( voice )

,<KLIEJ�K?<�ELD9<I�F=�EFK<J�@E�K?<�98:B>IFLE;�DLJ@:�HL<L<��.?<�I<KLIE�M8CL<�@J�@E�<���˜�����> �

Parameters
S voice @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> ��#= �T�Z�O�U�B�Y���\�Q�D�K�S�]�U�B�O�E�Z�^	�@E;@:8K<J

=FI�N?@:?�KFE<�MF@:<�:?8EE<C�K?<�ELD9<I�F=�EFK<J�@J�KF�9<�I<KLIE<;��#=voice @J�EFK

@E�<���˜���> 	�K?<�HL<L<�=FI�MF@:<�
�@J�I<KLIE<;�� FI�FK?<I�:?F@:<J�F=�T�Z�O�U�B�Y	�K?<

voice M8CL<�?8J�EF�<==<:K�

Notes
S .?<I<�8I<�8K�DFJK����EFK<J�@E�K?<�DLJ@:�HL<L<��"FN<M<I	�LEC<JJ�K?<�8IK@:LC8K@FE�@J

J<K�KF�C<>8KF	�K?<I<�8I<�J?FIK�>8GJ�9<KN<<E�<8:?�EFK<��K?<J<�8I<�:FLEK<;�8J
J<G8I8K<�EFK<J�@E�K?<�HL<L<���==<:K@M<CP	�K?<�HL<L<�C<E>K?�@J�K?LJ����=FI�K?<�;<=8LCK
8E;�JK8::8KF�8IK@:LC8K@FEJ�8E;����=FI�C<>8KF�

Errors
S voice ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S voice @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S voice @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�
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PMAP

transformed_coord = PMAP( original_coord , fn )

'8GJ�9<KN<<E�M@<NGFIK�8E;�CF>@:8C���8�*�/�%�0�8��:FFI;@E8K<J��#=�EF�7�*�&�8?8J�9<<E�J<K	�K?<

M@<NGFIK�:FFI;@E8K<J�8I<�G?PJ@:8C�:FFI;@E8K<J�

�<G<E;@E>�FE�K?<�M8CL<�F=fn 	 �1�.�"�1 KI8EJ=FIDJ�=IFD�CF>@:8C�KF�M@<NGFIK�:FFI;@E8K<J�FI�M@:<

M<IJ8�

fn Return value


 I<KLIE�M@<NGFIK�O�>@M<E�CF>@:8C�O

� I<KLIE�M@<NGFIK�P�>@M<E�CF>@:8C�P

� I<KLIE�CF>@:8C�O�>@M<E�M@<NGFIK�O

� I<KLIE�CF>@:8C�P�>@M<E�M@<NGFIK�P

Parameters
S fn @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> �

Notes
S #E@K@8CCP	�@E�K<OK�DF;<	�1�.�"�1 I<KLIEJ�
�

S #E�!1
��-#�	 �1�.�"�1 9<?8M<J�8EFD8CFLJCP�FE�4�$�3�&�&�/:?8E><J	�N?<I<�@K

JFD<K@D<J�I<KLIEJ�I<JLCKJ�8J�@=�K?<�C8JK�8�*�/�%�0�8J<KK@E>�?8;�G<IJ@JK<;��.?@J

9<?8M@FLI�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Errors
S �EP�F=�K?<�G8I8D<K<IJ�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S ��G?PJ@:8C�:FFI;@E8K<�@J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S fn @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S fn @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

124 PC-BASIC



POINT (current coordinate)

coord = POINT( fn )

,<KLIEJ�8�:LII<EKCP�8:K@M<�:FFI;@E8K<�F=�K?<�>I8G?@:J�J:I<<E��.?@J�@J�LJL8CCP�K?<�C8JK�GFJ@K@FE
8K�N?@:?�8�G@O<C�?8J�9<<E�GCFKK<;	�K?<�J<:FE;�:FIE<I�>@M<E�@E�8�-�*�/�& :FDD8E;	�FI�K?<

:<EKI<�F=�K?<�M@<NGFIK�@=�EFK?@E>�?8J�9<<E�GCFKK<;�fn @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> �

.?<�:FFI;@E8K<�I<KLIE<;�;<G<E;J�FE�K?<�M8CL<�F=fn �

fn Return value


 M@<NGFIK�O

� M@<NGFIK�P

� CF>@:8C�O

� CF>@:8C�P

Parameters
S fn @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> �

Notes
S #E�K<OK�DF;<	�I<KLIEJ�K?<�8:K@M<�:FFI;@E8K<�F=�8EP�GI<M@FLJ�>I8G?@:J�DF;<��@=�EF

>I8G?@:J�DF;<�?8J�9<<E�8:K@M<	�I<KLIEJ�
�

Errors
S fn ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S fn @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S fn @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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POINT (pixel attribute)

attrib = POINT( x, y)

,<KLIEJ�K?<�8KKI@9LK<�F=�K?<�G@O<C�8K�CF>@:8C�:FFI;@E8K<x 	 y �

Parameters
S x 	 y 8I<�ELD<I@:�<OGI<JJ@FEJ�@E�<�������������˜�����������> �

Notes
S #=x 	 y @J�FLKJ@;<�K?<�J:I<<E	�I<KLIEJ�
��

Errors
S  LE:K@FE�@J�:8CC<;�@E�K<OK�DF;<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S x FI y ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x FI y FI�K?<�G?PJ@:8C�:FFI;@E8K<J�K?<P�KI8EJC8K<�@EKF�8I<�EFK�@E

�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

POS

pos = POS( dummy)

,<KLIEJ�K?<�:LII<EK�:LIJFI�:FCLDE�GFJ@K@FE	�@E�K?<�I8E><�<���˜�����> �

Parameters
S dummy @J�8�M8C@;�<OGI<JJ@FE�F=�8EP�KPG<��@KJ�M8CL<�?8J�EF�<==<:K�
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RIGHT$

child = RIGHT$( parent , num_chars )

,<KLIEJ�K?<�I@>?KDFJKnum_chars :?8I8:K<IJ�F= parent ��#= num_chars @J�Q<IF�FIparent @J

<DGKP	�3�*�(�)�5�� I<KLIEJ�8E�<DGKP�JKI@E>��#=num_chars @J�>I<8K<I�K?8E�K?<�C<E>K?�F=parent 	

I<KLIEJ parent �

Parameters
S parent @J�8�JKI@E>�<OGI<JJ@FE�

S num_chars @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Errors
S num_chars ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S num_chars @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S num_chars @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

Functions

Language reference 127



RND

random = RND�<( x) �>

,<KLIEJ�8�GJ<L;FI8E;FD�ELD9<I�@E�K?<�@EK<IM8C�<���˜���
 �

Parameters

x @J�8�ELD<I@:�<OGI<JJ@FE�

S #=x @J�Q<IF	�3�/�% I<G<8KJ�K?<�C8JK�GJ<L;F
I8E;FD�ELD9<I�

S #=x @J�>I<8K<I�K?8E�Q<IF	�8�E<N�GJ<L;FI8E;FD�ELD9<I�@J�I<KLIE<;�

S #=x @J�E<>8K@M<	x @J�:FEM<IK<;�KF�8�J@E>C<
GI<:@J@FE�=CF8K@E>
GF@EK�M8CL<�8E;�K?<

I8E;FD�ELD9<I�J<<;�@J�J<K�KF�K?<�89JFCLK<�M8CL<�F=�@KJ�D8EK@JJ8��.?<�=LE:K@FE
K?<E�><E<I8K<J�8�E<N�GJ<L;FI8E;FD�ELD<I�N@K?�K?@J�J<<;��-@E:<�K?<�FECP�K?<
D8EK@JJ8�F=x @J�LJ<;	�8EP�KNF�M8CL<J�N?FJ<�I8K@F�@J�8�GFN<I�F=���N@CC�GIF;L:<

K?<�J8D<�J<<;��(FK<�K?8K�K?@J�GIF:<;LI<�=FI�><E<I8K@E>�8�E<N�J<<;�;@==<IJ�=IFD
K?8K�LJ<;�9P�3�"�/�%�0�.�*�;�&�

Notes
S *�
��-#��J �3�/�% =LE:K@FE�><E<I8K<J�GJ<L;F
I8E;FD�ELD9<IJ�K?IFL>?�8�C@E<8I

:FE>IL<EK@8C�><E<I8KFI�N@K?�DF;LCF���� 	�DLCK@GC@<I����
���8E;�@E:I<D<EK
����
����.?@J�<O8:KCP�I<GIF;L:<J�K?<�I8E;FD�ELD9<IJ�F=�!1
��-#��J �3�/�%�

S #K�J?FLC;�9<�EFK<;	�?FN<M<I	�K?8K�K?@J�@J�8�M<IP�GFFI�I8E;FD�ELD9<I�><E<I8KFI��@KJ

G8I8D<K<IJ�@DGCP�8�I<:LII<E:<�G<I@F;�F=���� 	�D<8E@E>�K?8K�8=K<I�C<JJ�K?8E���
D@CC@FE�:8CCJ�3�/�% N@CC�NI8G�8IFLE;�8E;�JK8IK�ILEE@E>�K?IFL>?�K?<�<O8:K�J8D<

J<I@<J�F=�ELD9<IJ�8CC�FM<I�8>8@E��3�/�% J?FLC;�EFK�9<�LJ<;�=FI�:IPGKF>I8G?P	

J:@<EK@=@:�J@DLC8K@FEJ�FI�8EPK?@E>�<CJ<�I<DFK<CP�J<I@FLJ�

Errors
S x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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SCREEN(function)

value = SCREEN(row , column �<, fn �>)

,<KLIEJ�K?<:F;<�GF@EKFI�:FCFLI�8KKI@9LK<�=FI�K?<�:?8I8:K<I�8K�GFJ@K@FErow 	 col �

Parameters
S row @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<���˜�����> �

S col @J�8�ELD<I@:�<OGI<JJ@FE�9<KN<<E���8E;�K?<�J:I<<E�N@;K?���
�FI��
��

S fn @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> ��#=�@K�@J�Q<IF�FI�EFK�JG<:@=@<;	�K?<�:F;<

GF@EK�F=�K?<�:?8I8:K<I�@J�I<KLIE<;��#=�@K�@J�EFE
Q<IF	�@E�K<OK�DF;<�K?<�8KKI@9LK<�@J
I<KLIE<;��@E�FK?<I�J:I<<EJ	�
�@J�I<KLIE<;�

Errors
S �EP�G8I8D<K<I�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S fn @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S fn @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S row @J�EFK�@EJ@;<�K?<�:LII<EK�7�*�&�8���1�3�*�/�58I<8� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S �,�&�:���0�/ 8E; row ������ � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S col @J�EFK�@E�<���
 width �> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

SGN

sign = SGN( number )

,<KLIEJ�K?<�J@>E�F=number � �� =FI�GFJ@K@M<	�� =FI�Q<IF�8E; ���� =FI�E<>8K@M<�

Parameters
S number @J�8�ELD<I@:�<OGI<JJ@FE�

Errors
S number ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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SIN

sine = SIN( angle )

,<KLIEJ�K?<�J@E<�F=angle �

Parameters
S angle @J�8�ELD<I@:�<OGI<JJ@FE�>@M@E>�K?<�8E>C<�@E�I8;@8EJ�

Notes
S /EC<JJ�*�
��-#��@J�ILE�N@K?�K?< �E�P�V�C�M�FFGK@FE	�K?@J�=LE:K@FE�I<KLIEJ�8�J@E>C<


GI<:@J@FE�M8CL<�
S .?<�J@E<�I<KLIE<;�LJL8CCP�;@==<IJ�=IFD�K?<�M8CL<�I<KLIE<;�9P�!1
��-#��@E�K?<

C<8JK�J@>E@=@:8EK�=@>LI<�

Errors
S angle ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

SPACE$

spaces = SPACE$( number )

,<KLIEJ�8�JKI@E>�F=number JG8:<J�

Parameters
S number @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Errors
S number ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S number @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S number @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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SQR

root = SQR( number )

,<KLIEJ�K?<�JHL8I<�IFFK�F=number �

Parameters
S number @J�8�ELD<I@:�<OGI<JJ@FE�

Notes
S /EC<JJ�*�
��-#��@J�ILE�N@K?�K?< �E�P�V�C�M�FFGK@FE	�K?@J�=LE:K@FE�I<KLIEJ�8�J@E>C<


GI<:@J@FE�M8CL<�

Errors
S number ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I

STICK

pos = STICK( axis )

,<KLIEJ�8�:FFI;@E8K<�F=�8�AFPJK@:B�8O@J���CC�:FFI;@E8K<J�I<KLIE<;�8I<�@E�K?<�I8E><�<���˜�������>

N@K?������ @E;@:8K@E>�K?<�E<LKI8C�GFJ@K@FE�

axis Return value


 �JK�AFPJK@:B�O�:FFI;@E8K<

� �JK�AFPJK@:B�P�:FFI;@E8K<

� �E;�AFPJK@:B�O�:FFI;@E8K<

� �E;�AFPJK@:B�P�:FFI;@E8K<

Parameters
S axis @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> 8E;�@E;@:8K<J�N?@:?�8O@J�KF�I<8;�

Errors
S axis ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I

S axis @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S axis @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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STR$

repr = STR$( number )

,<KLIEJ�K?<�JKI@E>�I<GI<J<EK8K@FE�F=number �

Parameters
S number @J�8�ELD<I@:�<OGI<JJ@FE�

Errors
S number ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

STRIG (function)

result = STRIG( mode)

,<KLIEJ�K?<�JK8KLJ�F=�K?<�AFPJK@:B�KI@>><I�9LKKFEJ��4�5�3�*�( I<KLIEJ�K?<�=FCCFN@E>�I<JLCKJ	�8CC

�FFC<8E�M8CL<J�

mode Return value


 �JK�AFPJK@:B	��JK�KI@>><I�?8J�9<<E�GI<JJ<;�J@E:<�C8JK�GFCC�

� �JK�AFPJK@:B	��JK�KI@>><I�@J�:LII<EKCP�GI<JJ<;�

� �E;�AFPJK@:B	��JK�KI@>><I�?8J�9<<E�GI<JJ<;�J@E:<�C8JK�GFCC�

� �E;�AFPJK@:B	��JK�KI@>><I�@J�:LII<EKCP�GI<JJ<;�

� �JK�AFPJK@:B	��E;�KI@>><I�?8J�9<<E�GI<JJ<;�J@E:<�C8JK�GFCC�

� �JK�AFPJK@:B	��E;�KI@>><I�@J�:LII<EKCP�GI<JJ<;�

� �E;�AFPJK@:B	��E;�KI@>><I�?8J�9<<E�GI<JJ<;�J@E:<�C8JK�GFCC�

� �E;�AFPJK@:B	��E;�KI@>><I�@J�:LII<EKCP�GI<JJ<;�

Parameters
S mode @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> �

Notes
S .?< �4�5�3�*�( =LE:K@FE�I<KLIEJ�:FII<:K�I<JLCKJ�I<>8I;C<JJ�F=�K?<�4�5�3�*�(���0�/ JK8KLJ�FI

N?<K?<I �4�5�3�*�(�	���
 ?8J�9<<E�:8CC<;�=@IJK�

Errors
S mode ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S mode @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S mode @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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STRING$

string = STRING$( length , char )

,<KLIEJ�8�JKI@E>�F=length K@D<J�:?8I8:K<Ichar �

Parameters
S #=char @J�8�ELD<I@:�<OGI<JJ@FE	�@K�DLJK�9<�@E�<���˜�������> 8E;�@J�@EK<IGI<K<;�8J�K?<

:F;<�GF@EKF=�K?<�:?8I8:K<I�
S #=char @J�8�JKI@E>�<OGI<JJ@FE	�@KJ�=@IJK�:?8I8:K<I�@J�LJ<;�

Errors
S length ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S char @J�K?<�<DGKP�JKI@E>��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S char FI length @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S char FI length @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

TAN

tangent = TAN( angle )

,<KLIEJ�K?<�K8E><EK�F=angle �

Parameters
S angle @J�8�ELD<I@:�<OGI<JJ@FE�>@M@E>�K?<�8E>C<�@E�I8;@8EJ�

Notes
S /EC<JJ�*�
��-#��@J�ILE�N@K?�K?< �E�P�V�C�M�FFGK@FE	�K?@J�=LE:K@FE�I<KLIEJ�8�J@E>C<


GI<:@J@FE�M8CL<�
S .?<�K8E><EK�I<KLIE<;�LJL8CCP�;@==<IJ�=IFD�K?<�M8CL<�I<KLIE<;�9P�!1
��-#��@E�K?<

C<8JK�J@>E@=@:8EK�=@>LI<�
S  FI angle :CFJ<�KF�DLCK@GC<J�F=������ 	�K?<�K8E><EK�@J�;@M<I><EK�FI�:CFJ<�KF�Q<IF�

.?<�M8CL<J�I<KLIE<;�N@CC�?8M<�M<IP�CFN�GI<:@J@FE�@E�K?<J<�:8J<J�

Errors
S angle ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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TIME$ (function)

time = TIME$

,<KLIEJ�K?<�:LII<EK���-#��K@D<�@E�K?<�=FID���)�)���N�N���T�T���

Notes
S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�

TIMER (function)

seconds = TIMER

,<KLIEJ�K?<�ELD9<I�F=�J<:FE;J�J@E:<�D@;E@>?K�FE�K?<�@EK<IE8C���-#��:CF:B�

Notes
S �5�*�.�&�3LG;8K<J�@E�K@:BJ�F=����
�J<:FE;�

S .?<�C<8JK
J@>E@=@:8EK�KNF�9PK<J�F=�5�*�.�&�38I<�F=K<E�LJ<;�8J�8�J<<;�=FI�K?<

GJ<L;FI8E;FD�ELD9<I�><E<I8KFI�K?IFL>? �3�"�/�%�0�.�*�;�&�5�*�.�&�3��-@E:<�K?<J<�9PK<J

FECP�K8B<�M8CL<J�=IFD�8�C@D@K<;�J<K	�K?8K�J�EFK�@E�=8:K�8�G8IK@:LC8ICP�>FF;�I8E;FD
J<<;��"FN<M<I	�K?<�GJ<L;FI8E;FD�ELD9<I�><E<I8KFI�@E:CL;<;�N@K?�!1
��-#�
8E;�*�
��-#��@J�JF�N<8B�K?8K�@K�J?FLC;�EFK�9<�LJ<;�=FI�8EPK?@E>�J<I@FLJ�8EPN8P�

S .?@J�=LE:K@FE�K8B<J�EF�8I>LD<EKJ�

USR

value = USR�<n�>( expr )

,8@J<J �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

Parameters
S n @J�8�;@>@K�<0�˜9�> �

S expr @J�8E�<OGI<JJ@FE�

Notes
S #E�!1
��-#�	�:8CCJ�8�D8:?@E<
:F;<�=LE:K@FE�8E;�I<KLIEJ�@KJ�I<KLIE�M8CL<�
S .?@J�=LE:K@FE�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Errors
S n @J�EFK�8�;@>@K�<0�˜9�> � �4�Z�O�U�B�Y���F�S�S�P�S�
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VAL

value = VAL( string )

,<KLIEJ�K?<�ELD<I@:�M8CL<�F=�K?<�JKI@E>�<OGI<JJ@FEstring ��*8IJ@E>�JKFGJ�8J�JFFE�8J�K?<

=@IJK�:?8I8:K<I�@J�<E:FLEK<I<;�K?8K�:8EEFK�9<�G8IK�F=�8�ELD9<I��#=�EF�:?8I8:K<IJ�8I<�G8IJ<;	
�7�"�- I<KLIEJ�Q<IF��-<<�K?<�J<:K@FE�FEELD<I@:�C@K<I8CJ=FI�K?<�I<:F>E@J<;�ELD9<I�=FID8KJ�

Notes
S -G8:<J�9<=FI<�FI�<M<E�@EJ@;<�8�ELD9<I�8I<�@>EFI<;��7�"�-�	�������������
 I<KLIEJ ���� �

S #=string :FEK8@EJ�FE<�F=�K?<��-�##�J<G8I8KFI�:?8I8:K<IJ�$�)�3���	�����
 �=@C<

J<G8I8KFI�	 �$�)�3���	�����
 �>IFLG�J<G8I8KFI��FI �$�)�3���	�����
 �LE@K�J<G8I8KFI�	�7�"�-

I<KLIEJ�Q<IF��.?@J�@J�EFK�K?<�:8J<�N@K?�$�)�3���	�����
 �I<:FI;�J<G8I8KFI���.?@J

9<?8M@FLI�:FE=FIDJ�KF�!1
��-#��

Errors
S string ?8J�8�ELD9<I�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

VARPTR

pointer = VARPTR( �\name�]#file_num � )̂

,<KLIEJ�K?<�D<DFIP�8;;I<JJ�F=�M8I@89C<name FI�F=�K?<� @C<��FEKIFC��CF:B�F=�=@C<�ELD9<I

file_num �

Parameters
S name @J�8�GI<M@FLJCP�;<=@E<;�M8I@89C<�FI�=LCCP�@E;<O<;�8II8P�<C<D<EK�

S file_num @J�8�C<>8C�=@C<�ELD9<I�

Notes
S �7�"�3�1�5�3:8E�9<�LJ<;�N@K?�1�&�&�,KF�I<8;�8�M8I@89C<�J�@EK<IE8C�I<GI<J<EK8K@FE�

Errors
S name ?8J�EFK�9<<E�GI<M@FLJCP�;<=@E<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�EFK�@E�<���
 max_files �> 	�N?<I< max_files @J�K?<�D8O@DLD�ELD9<I

F=�=@C<J�8J�J<K�9P�K?<�N�B�Y���G�J�M�F�TFGK@FE��#�B�E���G�J�M�F���O�V�N�C�F�S�
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VARPTR$

pointer = VARPTR$( name)

,<KLIEJ�K?<�D<DFIP�8;;I<JJ�F=�M8I@89C<name @E�K?<�=FID�F=�8��
9PK<�JKI@E>��.?<�=@IJK�9PK<�@J

K?<�C<E>K?�F=�K?<�I<:FI;�K?<�GF@EK<I�GF@EKJ�KF�

2 =FI�@EK<><IJ
3 =FI�JKI@E>J��C<E>K?���GF@EK<I�KF�JKI@E>�JG8:<�
4 =FI�J@E>C<
GI<:@J@FE�=CF8KJ
8 =FI�;FL9C<
GI<:@J@FE�=CF8KJ

.?<�C8JK�KNF�9PK<J�8I<�K?<�GF@EK<I�8;;I<JJ��8J�I<KLIE<;�9P�7�"�3�1�5�3��@E�C@KKC<
<E;@8E�FI;<I�

Errors
S name ?8J�EFK�9<<E�GI<M@FLJCP�;<=@E<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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6.7. Statements

��GIF>I8D�C@E<�@J�:FDGFJ<;�F=�8�C@E<�ELD9<I�8E;�FE<�FI�DFI<statements��#=�DLCK@GC<
JK8K<D<EKJ�8I<�GLK�FE�FE<�C@E<	�K?<P�DLJK�9<�J<G8I8K<;�9P�:FCFEJ�� ��-K8K<D<EKJ�D8P�9<

<DGKP���8:?�JK8K<D<EK�?8J�@KJ�FNE�@;@FJPE:I8K@:�JPEK8O�

'8EP�I<=<I<E:<�NFIBJ�FE�!1
��-#��;@JK@E>L@J?commands 8E;�JK8K<D<EKJ��K?@J�;@JK@E:K@FE
JK<DJ�=IFD�K?<�FI@>@E8C��8IKDFLK?�;<J@>E�F=�K?<���-#��C8E>L8><	�@E�N?@:?�:FDD8E;J�N<I<
EFK�G8IK�F=�K?<�C8E>L8><�8E;�:FLC;�EFK�9<�LJ<;�@E�GIF>I8DJ	�9LK�N<I<�I8K?<I�LJ<;�KF�:FEKIFC
K?<�@EK<IGI<K<I�@KJ<C=��"FN<M<I	�@E�!1
��-#��K?@J�;@JK@E:K@FE�@J�C<JJ�LJ<=LC�8E;�K?<I<=FI<�K?@J
I<=<I<E:<�@E:CL;<J�N?8K�@J�KI8;@K@FE8CCP�K?FL>?K�F=�8J�:FDD8E;J�@E�K?<�:8K<>FIP�F=
JK8K<D<EKJ�

AUTO

AUTO �<line_number �]. �>���<, �<increment �>�>

-K8IK�8LKFD8K@:�C@E<�ELD9<I@E>��&@E<�ELD9<IJ�8I<�8LKFD8K@:8CCP�><E<I8K<;�N?<E�&�O�U�F�S@J

GI<JJ<;��#=�8�GIF>I8D�C@E<�<O@JKJ�8K�8�><E<I8K<;�C@E<�ELD9<I	�8�� @J�J?FNE�8=K<I�K?<�C@E<

ELD9<I��.F�8MF@;�FM<INI@K@E>�K?@J�C@E<	�C<8M<�@K�<DGKP�8E;�GI<JJ�&�O�U�F�S��.F�JKFG�8LKFD8K@:

C@E<�ELD9<I@E>	�GI<JJ�$�U�S�M� �#�S�F�B�LFI �$�U�S�M� �$ ��.?<�C@E<�9<@E>�<;@K<;�8K�K?8K�GF@EK�@J�EFK

J8M<;����-#��N@CC�I<KLIE�KF�:FDD8E;�DF;<	�<M<E�@=�"�6�5�0 N8J�ILE�=IFD�8�GIF>I8D�C@E<�

Parameters
S &@E<�ELD9<I@E>�JK8IKJ�8Kline_number 	�@=�JG<:@=@<;��#=�� @J�JG<:@=@<;	�C@E<

ELD9<I@E>�JK8IKJ�8K�K?<�C8JK�GIF>I8D�C@E<�K?8K�N8J�JKFI<;��)K?<IN@J<	�C@E<
ELD9<I@E>�JK8IKJ�8K���� �

S �8:?�E<OK�C@E<�ELD9<I�@J�@E:I<D<EK<;�9Pincrement 	�@=�JG<:@=@<;��#=�8�:FDD8�@J

LJ<;�N@K?FLK�JG<:@=P@E>�8E�@E:I<D<EK	�K?<�C8JK�@E:I<D<EK�JG<:@=@<;�@E�8E�"�6�5�0

:FDD8E;�@J�LJ<;��#=�EFK	increment ;<=8LCKJ�KF���� �

Errors
S line_number @J�EFK�8E�LEJ@>E<;
@EK<><I�M8CL<�@E�<���˜�����������> � �4�Z�O�U�B�Y���F�S�S�P�S�

S 1?<E�8LKFD8K@:�C@E<�ELD9<I@E>�@J�<E89C<;�8E;�&�O�U�F�S@J�GI<JJ<;�FE�8E�<DGKP�C@E<

N@K?�ELD9<I�C8I><I�K?8E���������� � �6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�

S increment @J�� � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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BEEP

BEEP

�<<G�K?<�JG<8B<I�8K��

"Q�=FI�
���J�

Errors
S #=�8 �4�Z�O�U�B�Y���F�S�S�P�S@J�I8@J<;	�K?<�9<<G�@J�JK@CC�GIF;L:<;�

BEEP(switch)

BEEP �\ON�]OFF�^

-N@K:?<J�K?<�@EK<IE8C�JG<8B<I�FE�FI�F==�

Notes
S )ECP�C<>8C�N@K?�K?<�T�Z�O�U�B�Y���\�Q�D�K�S�]�U�B�O�E�Z�^FGK@FE�

S )E�*�
��-#�	�9FK?�K?<�@EK<IE8C�8E;�K?<�<OK<IE8C�JG<8B<I�8I<�<DLC8K<;�K?IFL>?
K?<�J8D<�JFLE;�JPJK<D�

BLOAD

BLOAD file_spec �<, offset �>

&F8;J�8�D<DFIP�@D8><�=@C<�@EKF�D<DFIP�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEfile_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�K?<�=@C<�KF

I<8;�K?<�D<DFIP�@D8><�=IFD�
S offset @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<�������������˜�����������> ��#K�@E;@:8K<J�8E

F==J<K�@E�K?<�:LII<EK�%�&�'���4�&�(J<>D<EK�N?<I<�K?<�=@C<�@J�KF�9<�JKFI<;��#=�EFK

JG<:@=@<;	�K?<�F==J<K�JKFI<;�@E�K?<�#�4�"�7�&=@C<�N@CC�9<�LJ<;��#=�E<>8K@M<	�@KJ�KNF�J

:FDGC<D<EK�N@CC�9<�LJ<;�

Errors
S .?<�CF8;<;�=@C<�@J�EFK�@E�#�4�"�7�&=FID8K� �#�B�E���G�J�M�F���N�P�E�F�

S file_spec :FEK8@EJ�;@J8CCFN<;�:?8I8:K<IJ��#�B�E���G�J�M�F���O�V�N�C�F�S�FE �$�"�4���� �� �#�B�E

�G�J�M�F���O�B�N�F�FE�;@JB�;<M@:<J��

S file_spec ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S offset @J�EFK�@E�K?<�I8E><�<�������������˜�����������> � �0�W�F�S�G�M�P�X�
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BSAVE

BSAVE file_spec , offset , length

-8M<J�8�I<>@FE�F=�D<DFIP�KF�8E�@D8><�=@C<�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEfile_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�K?<�=@C<�KF

NI@K<�KF�
S offset @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<�������������˜�����������> @E;@:8K@E>�K?<

F==J<K�@EKF�K?<�:LII<EK�%�&�'���4�&�(J<>D<EK�=IFD�N?<I<�KF�JK8IK�I<8;@E>�

S length @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<�������������˜�����������> @E;@:8K@E>�K?<

ELD9<I�F=�9PK<J�KF�I<8;�
S #=offset FI length 8I<�E<>8K@M<	�K?<@I�KNF�J�:FDGC<D<EK�N@CC�9<�LJ<;�

Errors
S file_spec ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_spec :FEK8@EJ�;@J8CCFN<;�:?8I8:K<IJ��#�B�E���G�J�M�F���O�V�N�C�F�S�FE �$�"�4���� �� �#�B�E

�G�J�M�F���O�B�N�F�FE�;@JB�;<M@:<J��

S offset @J�EFK�@E�K?<�I8E><�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S length @J�EFK�@E�K?<�I8E><�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

CALL and CALLS

�\CALL�]CALLS�^ address_var �<( p0 �<, p1�>�������� ) �>

�F<J�EFK?@E>�

Notes
S #E�!1
��-#�	 �$�"�-�- FI �$�"�-�-�4 <O<:LK<J�8�D8:?@E<�C8E>L8><�JL9IFLK@E<�

S .?@J�JK8K<D<EK�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Parameters
S address_var @J�8�ELD<I@:�M8I@89C<�E8D<�

S p0�
 p1�
�������� 8I<�M8I@89C<�E8D<J�FI�8II8P�<C<D<EKJ�

Errors
S address_var @J�8�JKI@E>�M8I@89C<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S address_var @J�8�C@K<I8C�FI�<OGI<JJ@FE��4�Z�O�U�B�Y���F�S�S�P�S�
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CHAIN

CHAIN �<MERGE�> file_spec �<, �<line_number_expr �>���<, ALL �>���<, DELETE range �<, ign �>�>�>

&F8;J�8�GIF>I8D�=IFD�=@C<�@EKF�D<DFIP�8E;�ILEJ�@K	�FGK@FE8CCP�KI8EJ=<II@E>�M8I@89C<J�

S #= �"�-�- @J�JG<:@=@<;	�8CC�M8I@89C<J�8I<�KI8EJ=<II<;��#=�EFK	�K?<�M8I@89C<J�JG<:@=@<;�@E�8

�$�0�.�.�0�/ JK8K<D<EK�8I<�KI8EJ=<II<;�

S #= �.�&�3�(�&@J�JG<:@=@<;	�K?<�CF8;<;�GIF>I8D�@J�D<I><;�@EKF�K?<�<O@JK@E>�GIF>I8D��.F

9<�89C<�KF�LJ<�K?@J	�K?<�GIF>I8D�=@C<�@E;@:8K<;�9Pfile_spec DLJK�9<�@E�GC8@E�K<OK

=FID8K�
S #= �%�&�-�&�5�&@J�JG<:@=@<;	�K?<range F=�C@E<�ELD9<IJ�@J�;<C<K<;�=IFD�K?<�<O@JK@E>

:F;<�9<=FI<�K?<�D<I><��.?@J�@J�GF@EKC<JJ�N@K?FLK�.�&�3�(�&�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEfile_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�K?<�=@C<�KF

I<8;�K?<�GIF>I8D�=IFD�
S line_number_expr @J�8�ELD<I@:�<OGI<JJ@FE��#K�N@CC�9<�@EK<IGI<K<;�8J�8�C@E<�ELD9<I

@E�K?<�E<N�GIF>I8D�8E;�<O<:LK@FE�N@CC�JK8IK�=IFD�K?@J�C@E<�ELD9<I��#=
line_number_expr @J�E<>8K@M<	�@K�N@CC�9<�@EK<IGI<K<;�8J�@KJ�KNF�J
:FDGC<D<EK�

S range @J�8�C@E<�ELD9<I�I8E><�F=�N?@:?�K?<�:CFJ@E>�C@E<�ELD9<I�@J�JG<:@=@<;�8E;

<O@JKJ�9<=FI<�K?<�D<I><�
S ign @J�FGK@FE8C�8E;�@>EFI<;�

Notes
S �$�)�"�*�/ GI<J<IM<J�K?<�0�1�5�*�0�/���#�"�4�&J<KK@E>�

S )ECP�@=�"�-�- @J�JG<:@=@<;	�%�&�'���'�/ ;<=@E@K@FEJ�8I<�GI<J<IM<;�

S )ECP�@=�.�&�3�(�&@J�JG<:@=@<;	�%�&�'�*�/�5	 �%�&�'�4�5�3	 �%�&�'�4�/�(	 �%�&�'�%�#�-;<=@E@K@FEJ�8I<

GI<J<IM<;�
S #=�JG<:@=@<;	�"�-�- DLJK�GI<:<;< �%�&�-�&�5�&��@=�LEJG<:@=@<;	�EF�:FDD8�DLJK�9<�GLK�@E

@KJ�GC8:<�8E;�FECP�KNF�:FDD8J�J?FLC;�GI<:<;<�%�&�-�&�5�&�

Errors
S file_spec ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_spec :FEK8@EJ�;@J8CCFN<;�:?8I8:K<IJ��#�B�E���G�J�M�F���O�V�N�C�F�S�FE �$�"�4���� �� �#�B�E

�G�J�M�F���O�B�N�F�FE�;@JB�;<M@:<J��

S .?<�=@C<�JG<:@=@<;�@Efile_spec :8EEFK�9<�=FLE;� �'�J�M�F���O�P�U���G�P�V�O�E�

S �.�&�3�(�&@J�JG<:@=@<;�8E;�K?<�CF8;<;�GIF>I8D�N8J�EFK�J8M<;�@E�GC8@E
K<OK�DF;<��#�B�E

�G�J�M�F���N�P�E�F�

S ��C@E<�ELD9<I�@Erange @J�>I<8K<I�K?8E������� �4�Z�O�U�B�Y���F�S�S�P�S�
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S #=�8 �4�Z�O�U�B�Y���F�S�S�P�S@J�I8@J<;�9P�$�)�"�*�/ 	�EF�C@E<J�8I<�;<C<K<;�8E;�K?<�E<N�GIF>I8D

@J�EFK�CF8;<;�
S .?<�:CFJ@E>�C@E<�ELD9<I�@Erange ;F<J�EFK�<O@JK��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M

S #= line_number_expr ;F<J�EFK�<M8CL8K<�KF�8E�<O@JK@E>�C@E<�ELD9<I�@E�K?<�E<N

GIF>I8D	 �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M@J�I8@J<;�9LK�K?<�CF8;�FI�D<I><�@J�9<@E>

G<I=FID<;�
S ��CF8;<;�K<OK�=@C<�:FEK8@EJ�C@E<J�N@K?FLK�C@E<�ELD9<IJ��%�J�S�F�D�U���T�U�B�U�F�N�F�O�U���J�O���G�J�M�F�

S ��CF8;<;�K<OK�=@C<�:FEK8@EJ�C@E<J�CFE><I�K?8E�����:?8I8:K<IJ��-�J�O�F���C�V�G�G�F�S

�P�W�F�S�G�M�P�X���KK<DGK@E>�KF�CF8;�8�K<OK�=@C<�K?8K�?8JLF I8K?<I�K?8ECR LF C@E<

<E;@E>J�D8P�:8LJ<�K?@J�<IIFI�

CHDIR

CHDIR dir_spec

�?8E><�K?<�:LII<EK�;@I<:KFIP�FE�8�;@JB�;<M@:<�KFdir_spec ���8:?�;@JB�;<M@:<�?8J�@KJ�FNE

:LII<EK�;@I<:KFIP�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEdir_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�8E�<O@JK@E>

;@I<:KFIP�FE�8�;@JB�;<M@:<�

Errors
S (F�D8K:?@E>�G8K?�@J�=FLE;��1�B�U�I���O�P�U���G�P�V�O�E�

S dir_spec ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S dir_spec @J�<DGKP��#�B�E���G�J�M�F���O�B�N�F�
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CIRCLE

CIRCLE �<STEP�> ( x, y�
 , radius �<, �<colour �>���<, �<start �>���<, �<end �>���<, aspect �>�>�>

�I8N�8E�<CC@GJ<�FI�<CC@GJ<�J<:KFI�

Parameters
S .?<�D@;GF@EK�F=�K?<�<CC@GJ<�@J�8K�	x 	 y�
 ��#= �4�5�&�1@J�JG<:@=@<;	�K?<�D@;GF@EK�@J

�	x 	 y�
 8N8P�=IFD�K?<�:LII<EK�GFJ@K@FE�

S radius @J�K?<�I8;@LJ	�@E�G@O<CJ	�8CFE>�K?<�CFE>�8O@J�

S colour @J�K?<�:FCFLI�8KKI@9LK<�

S #=start 8E; end 8I<�JG<:@=@<;	�8�J<:KFI�F=�K?<�<CC@GJ<�@J�;I8NE�=IFDstart

I8;@8EJ�KFend I8;@8EJ	�N@K?�Q<IF�I8;@8EJ�K?<�@EK<IJ<:K@FE�N@K?�K?<�I@>?K
?8E;�O

8O@J��#=�8�E<>8K@M<�M8CL<�@J�JG<:@=@<;	�K?<�8I:�J<:KFI�@J�:FEE<:K<;�9P�8�C@E<�KF�K?<
D@;GF@EK�

S aspect JG<:@=@<J�K?<�I8K@F�9<KN<<E�K?<�P�I8;@LJ�8E;�K?<�O�I8;@LJ��#=�@K�@J�EFK

JG<:@=@<;	�K?<�JK8E;8I;�M8CL<�=FI�K?<�4�$�3�&�&�/DF;<�@J�LJ<;��J<<�K?<I<�	�JF�8J�KF

D8B<�K?<�<CC@GJ<�8GG<8I�C@B<�8�:@I:C<�FE�K?<�FI@>@E8C�?8I;N8I<�

Notes
S  FI aspect �������� 	�K?<�D@;GF@EK�8C>FI@K?D�LJ<;�;F<J�EFK�G@O<C
G<I=<:KCP�I<GIF;L:<

!1
��-#��J�<CC@GJ<J�

Errors
S .?<�JK8K<D<EK�@J�<O<:LK<;�@E�K<OK�DF;<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S start FI end @J�EFK�@E�<���˜�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S .?<�JK8K<D<EK�<E;J�N@K?�8�:FDD8��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�
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CLEAR

CLEAR �<expr �>���<, �<mem_limit �>���<, �<stack_size �>���<, video_memory �>�>�>

�C<8IJ�8CC�M8I@89C<J	�8II8PJ	�%�&�'���'�/ LJ<I�=LE:K@FEJ�8E;�%�&�'type KPG<�;<=@E@K@FEJ���CFJ<J�8CC

=@C<J��.LIEJ�F==�8CC�JFLE;��,<J<KJ�1�-�"�: JK8K<�8E;�J<KJ�DLJ@:�KF�=FI<>IFLE;���C<8IJ�8CC�0�/

�&�3�3�0�3KI8GJ��,<J<KJ �&�3�38E; �&�3�- KF�Q<IF���@J89C<J�8CC�<M<EKJ��.LIEJ�1�&�/ 8E; �4�5�3�*�( F==�

,<J<KJ�K?<�I8E;FD�ELD9<I�><E<I8KFI���C<8IJ�K?<�CFFG�JK8:B��,<J<KJ�K?<�%�3�"�8JK8K<�8E;�K?<

:LII<EK�>I8G?@:J�GFJ@K@FE�

Parameters
S mem_limit JG<:@=@<J�K?<�LGG<I�C@D@K�F=�LJ89C<�D<DFIP���<=8LCK�@J�GI<M@FLJ

D<DFIP�J@Q<���<=8LCK�D<DFIP�J@Q<�@J�������
S stack_size JG<:@=@<J�K?<�8DFLEK�F=�D<DFIP�8M8@C89C<�KF�K?<���-#��JK8:B�

�<=8LCK�@J�GI<M@FLJ�JK8:B�J@Q<���<=8LCK�JK8:B�J@Q<�@J�����
S video_memory JG<:@=@<J�K?<�8DFLEK�F=�D<DFIP�8M8@C89C<�KF�K?<�M@;<F�8;8GK<I�

.?@J�G8I8D<K<I�@J�FECP�C<>8C�N@K?�FE<�F=�K?<�FGK@FEJ�T�Z�O�U�B�Y���\�Q�D�K�S�
���U�B�O�E�Z�^�

#EJK<8;�F=�LJ@E>�$�-�&�"�3	�K?<�FGK@FE�W�J�E�F�P���N�F�N�P�S�Z:8E�8CJF�9<�LJ<;�KF�J<K�M@;<F

D<DFIP�J@Q<�

Notes
S .?<�GLIGFJ<�F= expr @J�LEBEFNE�

S #=�:8CC<;�@EJ@;<�8�'�0�3 V �/�&�9�5 FI �8�)�*�-�&V �8�&�/�%CFFG	�8E�<IIFI�N@CC�9<�I8@J<;�8K

K?< �/�&�9�5 FI �8�&�/�%JK8K<D<EK	�J@E:<�K?<�CFFG�JK8:BJ�?8M<�9<<E�:C<8I<;�

Errors
S �EP�F=�K?<�8I>LD<EKJ�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S mem_limit 	 stack_size 8I<�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S mem_limit FI stack_size <HL8C�� � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S mem_limit <HL8CJ���� FI ���������� � �0�V�U���P�G���N�F�N�P�S�Z�

S mem_limit FI expr 8I<�KFF�CFN��0�V�U���P�G���N�F�N�P�S�Z�

S expr @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S expr @J�E<>8K@M<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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CLOSE

CLOSE �<�<#�> file_0 �<, �<#�> file_1 �>���������>

�CFJ<J�=@C<J��#=�EF�=@C<�ELD9<IJ�8I<�JG<:@=@<;	�8CC�FG<E�=@C<J�8I<�:CFJ<;��.?<�?8J?���� ��@J

FGK@FE8C�8E;�?8J�EF�<==<:K�

Parameters
S file_1 �
 file_2 �
�������� 8I<�ELD<I@:�<OGI<JJ@FEJ�P@<C;@E>�=@C<�ELD9<IJ�

Notes
S (F�<IIFI�@J�I8@J<;�@=�K?<�JG<:@=@<;�=@C<�ELD9<IJ�N<I<�EFK�FG<E�

Errors
S file_1 �
 file_2 �
�������� 8I<�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_1 �
 file_2 �
�������� 8I<�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_1 �
 file_2 �
�������� ?8M<�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S .?<�JK8K<D<EK�<E;J�@E�8�:FDD8	�.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

S #=�8E�<IIFI�F::LIJ	�FECP�K?<�=@C<J�9<=FI<�K?<�<II8K@:�M8CL<�8I<�:CFJ<;�
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CLS

CLS �<x�>�<, �>

�C<8IJ�K?<�J:I<<E�FI�G8IK�F=�@K��#=x @J�EFK�JG<:@=@<;	�@E�-�,��(�
�K?<�K<OK�M@<N�I<>@FE�@J

:C<8I<;��@E�FK?<I�J:I<<EJ	�K?<�>I8G?@:J�M@<N�I<>@FE�@J�:C<8I<;��.?<�:FDD8�@J�FGK@FE8C�8E;
?8J�EF�<==<:K�

Parameters

x @J�8�ELD<I@:�M8CL<;�<OGI<JJ@FE�

S #=x ������ 	�K?<�N?FC<�J:I<<E�@J�:C<8I<;�

S #=x ������ 	�K?<�>I8G?@:J�M@<N�I<>@FE�@J�:C<8I<;�

S #=x ������ 	�K?<�K<OK�M@<N�I<>@FE�@J�:C<8I<;�

.?<�FGK@FE8C�8I>LD<EKx @J�EFK�8M8@C89C<�N@K?�T�Z�O�U�B�Y���\�Q�D�K�S�]�U�B�O�E�Z�^�

Errors
S x @J�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S x @J�EFK�@E�<���
�����
�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S (F�:FDD8�@J�JG<:@=@<;�9LK�DFI<�K<OK�=FCCFNJ��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S ��:FDD8�@J�JG<:@=@<;�=FCCFN<;�9P�DFI<��4�Z�O�U�B�Y���F�S�S�P�S�

S �T�Z�O�U�B�Y���Q�D�K�S@J�J<K�8E;�8E�8I>LD<EK�@J�JG<:@=@<;��4�Z�O�U�B�Y���F�S�S�P�S�

S �T�Z�O�U�B�Y���U�B�O�E�Z@J�J<K�8E;�8E�8I>LD<EK�@J�JG<:@=@<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S #=�8E�<IIFI�F::LIJ	�K?<�J:I<<E�@J�EFK�:C<8I<;�
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COLOR(text mode)

COLOR�<foreground �>���<, �<background �>���<, border �>�>

�?8E><J�K?<�:LII<EK�=FI<>IFLE;�8E;�98:B>IFLE;�8KKI@9LK<J���CC�E<N�:?8I8:K<IJ�GI@EK<;�N@CC
K8B<�K?<�E<NCP�J<K�8KKI@9LK<J���O@JK@E>�:?8I8:K<IJ�FE�K?<�J:I<<E�8I<�EFK�8==<:K<;�

Parameters
S foreground @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����> ��.?@J�JG<:@=@<J�K?<�E<N

=FI<>IFLE;�8KKI@9LK<���KKI@9LK<J�����˜���� 8I<�9C@EB@E>�M<IJ@FEJ�F=�8KKI@9LK<J���˜���� �

S background @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����> ��.?@J�JG<:@=@<J�K?<�E<N

98:B>IFLE;�8KKI@9LK<��#K�@J�K8B<E�.�0�%������08CL<J ���˜���� GIF;L:<�K?<�J8D<�:FCFLI

8J ���˜�� �

S border @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����> JG<:@=P@E>�K?<�9FI;<I�8KKI@9LK<�
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Textmode attributes (colour)

Background attribute

0 1 2 3 4 5 6 7

FG 0 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

1 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

2 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

3 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

4 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

5 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

6 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

7 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

8 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

9 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

10 ���BXX ���BXX ���BXX ���BXX ���BXX ���BXX ���BXX ���BXX

11 ���CXX ���CXX ���CXX ���CXX ���CXX ���CXX ���CXX ���CXX

12 ���DXX ���DXX ���DXX ���DXX ���DXX ���DXX ���DXX ���DXX

13 ���EXX ���EXX ���EXX ���EXX ���EXX ���EXX ���EXX ���EXX

14 ���F XX ���F XX ���F XX ���F XX ���F XX ���F XX ���F XX ���F XX

15 ���GXX ���GXX ���GXX ���GXX ���GXX ���GXX ���GXX ���GXX

16 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

17 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

18 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

19 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

20 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

21 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

22 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

23 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

24 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

25 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

26 ���BXX ���BXX �B�BXX �C�BXX �D�BXX �E�BXX �F�BXX �G�BXX

27 ���CXX ���CXX �B�CXX �C�CXX �D�CXX �E�CXX �F�CXX �G�CXX

28 ���DXX ���DXX �B�DXX �C�DXX �D�DXX �E�DXX �F�DXX �G�DXX

29 ���EXX ���EXX �B�EXX �C�EXX �D�EXX �E�EXX �F�EXX �G�EXX

30 ���F XX ���F XX �B�FXX �C�FXX �D�FXX �E�FXX �F�FXX �G�FXX

31 ���GXX ���GXX �B�GXX �C�GXX �D�GXX �E�GXX �F�GXX �G�GXX
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Textmode attributes (monochrome)

Background attribute

0 1 2 3 4 5 6 7

FG 0 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

1 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

2 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

3 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

4 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

5 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

6 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

7 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

8 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

9 ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX ���� XX

10 ���BXX ���BXX ���BXX ���BXX ���BXX ���BXX ���BXX ���BXX

11 ���CXX ���CXX ���CXX ���CXX ���CXX ���CXX ���CXX ���CXX

12 ���DXX ���DXX ���DXX ���DXX ���DXX ���DXX ���DXX ���DXX

13 ���EXX ���EXX ���EXX ���EXX ���EXX ���EXX ���EXX ���EXX

14 ���F XX ���F XX ���F XX ���F XX ���F XX ���F XX ���F XX ���F XX

15 ���GXX ���GXX ���GXX ���GXX ���GXX ���GXX ���GXX ���GXX

16 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

17 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

18 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

19 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

20 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

21 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

22 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

23 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

24 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

25 ���� XX ���� XX �B��XX �C��XX �D��XX �E��XX �F�� XX �G��XX

26 ���BXX ���BXX �B�BXX �C�BXX �D�BXX �E�BXX �F�BXX �G�BXX

27 ���CXX ���CXX �B�CXX �C�CXX �D�CXX �E�CXX �F�CXX �G�CXX

28 ���DXX ���DXX �B�DXX �C�DXX �D�DXX �E�DXX �F�DXX �G�DXX

29 ���EXX ���EXX �B�EXX �C�EXX �D�EXX �E�EXX �F�EXX �G�EXX

30 ���F XX ���F XX �B�FXX �C�FXX �D�FXX �E�FXX �F�FXX �G�FXX

31 ���GXX ���GXX �B�GXX �C�GXX �D�GXX �E�GXX �F�GXX �G�GXX
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Notes
S .?<�JPEK8O�8E;�<==<:K�F=�$�0�-�0�3@J�;@==<I<EK�@E�;@==<I<EK�4�$�3�&�&�/DF;<J� �$�0�-�0�3�K<OK

DF;<� 	 �$�0�-�0�3� �4�$�3�&�&�/����� 	 � �4�$�3�&�&�/�����˜��� �

S �K�C<8JK�FE<�G8I8D<K<I�DLJK�9<�GIFM@;<;�8E;�K?<�JK8K<D<EK�DLJK�EFK�<E;�@E�8
:FDD8�

Errors
S �EP�F=�K?<�G8I8D<K<IJ�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S �EP�F=�K?<�G8I8D<K<IJ�@J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S foreground @J�EFK�@E�<���˜�����> 	 background @J�EFK�@E�<���˜�����> FI border @J�EFK�@E

�<���˜�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S -K8K<D<EK�@J�LJ<;�@E�4�$�3�&�&�/����� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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COLOR(SCREEN 1)

COLOR�<palette_0 �>���<, palette �<, override �>�>

�JJ@>EJ�E<N�:FCFLIJ�KF�K?<�G8C<KK<�F=�8KKI@9LK<J�

S palette_0 @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> ��.?@J�J<KJ�K?<�G8C<KK<�:FCFLI

8JJF:@8K<;�N@K?�8KKI@9LK<�
��9P�;<=8LCK	�K?<�98:B>IFLE;�?8J�K?@J�8KKI@9LK<���CC�G@O<CJ
N@K?�K?@J�8KKI@9LK<�N@CC�:?8E><�:FCFLI��.?<�G8C<KK<�:FCFLI�M8CL<�@J�K8B<E�=IFD�K?<
��
:FCFLI�J<K� palette_0 @J�K8B<E�.�0�%������ �

S palette @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> K?8K�JG<:@=@<J�K?<�G8C<KK<�

e palette F;;�J<KJ�K?<�JK8E;8I;��!��G8C<KK<��:P8E	�D8><EK8	�>I<P��

e palette <M<E�J<KJ�K?<�8CK<IE8K@M<�G8C<KK<��>I<<E	�I<;	�9IFNE��

�CC�G@O<CJ�N@K?�8KKI@9LK<J��	�	��N@CC�:?8E><�:FCFLI�KF�K?<�E<N�G8C<KK<�
S override @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> ��#= override @J�JG<:@=@<;	�G8C<KK<

@J�J<K�8J�89FM<�9LK�LJ@E>override @EJK<8;�F=palette � palette @J�K?<E

@>EFI<;�

CGA palettes

Attribute Palette 0 Palette 1 Alternate palette

Colour Lo Hi Colour Lo Hi Colour Lo Hi


 �C8:B �C8:B �C8:B

� !I<<E �P8E �P8E

� ,<; '8><EK8 ,<;

� �IFNE 1?@K< 1?@K<

Notes
S .?<�JPEK8O�8E;�<==<:K�F=�$�0�-�0�3@J�;@==<I<EK�@E�;@==<I<EK�4�$�3�&�&�/DF;<J� �$�0�-�0�3�K<OK

DF;<� 	 �$�0�-�0�3� �4�$�3�&�&�/����� 	 � �4�$�3�&�&�/�����˜��� �

S �K�C<8JK�FE<�G8I8D<K<I�DLJK�9<�GIFM@;<;�8E;�K?<�JK8K<D<EK�DLJK�EFK�<E;�@E�8
:FDD8�

Errors
S �EP�F=�K?<�G8I8D<K<IJ�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S �EP�F=�K?<�G8I8D<K<IJ�@J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S �EP�F=�K?<�G8I8D<K<IJ�@J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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COLOR(SCREEN 3Ñ9)

COLOR�<foreground �>���<, palette_0 �<, dummy�>�>

�?8E><J�K?<�:LII<EK�=FI<>IFLE;�8KKI@9LK<�8E;�K?<�:FCFLI�=FI�8KKI@9LK<�
�

Parameters
S foreground @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����> .?@J�J<KJ�K?<�E<N�=FI<>IFLE;

8KKI@9LK<��.?@J�8GGC@<J�FECP�KF�E<N�:?8I8:K<IJ�GI@EK<;�FI�G@O<CJ�GCFKK<;�
S palette_0 @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����> .?@J�J<KJ�K?<�:FCFLI�8JJF:@8K<;

N@K?�8KKI@9LK<�
��9P�;<=8LCK	�K?<�98:B>IFLE;�?8J�K?@J�8KKI@9LK<���CC�G@O<CJ�N@K?�K?@J
8KKI@9LK<�N@CC�:?8E><�:FCFLI��#E�4�$�3�&�&�/����8E; �� 	�K?< palette_0 :FCFLI�@J�K8B<E

=IFD�K?<�=@IJK���F=�K?<���
:FCFLI��!��J<K�palette_0 @J�K8B<E�.�0�%������#( �4�$�3�&�&�/

�� 	�K?<�:FCFLI�M8CL<�@J�K8B<E�=IFD�K?<��
:FCFLI�J<K�

S dummy @J�8�ELD<I@:�<OGI<JJ@FE�N@K?�8�M8CL<�@E�<���˜�������> .?<�M8CL<�F=dummy @J

@>EFI<;�

EGA default palette

Attribute Colour


 �C8:B

� �CL<

� !I<<E

� �P8E

� ,<;

� '8><EK8

� �IFNE

� &FN
@EK<EJ@KP�N?@K<

� !I<P

� &@>?K��CL<

�
 &@>?K�!I<<E

�� &@>?K��P8E

�� &@>?K�,<;

�� &@>?K�'8><EK8

�� &@>?K�3<CCFN

�� "@>?
@EK<EJ@KP�N?@K<
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EGA colour list


 � �� �� �� �
 �� ��

� � �� �� �� �� �� ��

� �
 �� �� �� �� �
 ��

� �� �� �� �� �� �� ��

� �� �
 �� �� �� �� �


� �� �� �� �� �� �� ��

� �� �� �
 �� �� �� ��

� �� �� �� �� �� �� ��

Notes
S .?<�JPEK8O�8E;�<==<:K�F=�$�0�-�0�3@J�;@==<I<EK�@E�;@==<I<EK�4�$�3�&�&�/DF;<J� �$�0�-�0�3�K<OK

DF;<� 	 �$�0�-�0�3� �4�$�3�&�&�/����� 	 � �4�$�3�&�&�/�����˜��� �

S �K�C<8JK�FE<�G8I8D<K<I�DLJK�9<�GIFM@;<;�8E;�K?<�JK8K<D<EK�DLJK�EFK�<E;�@E�8
:FDD8�

Errors
S �EP�F=�K?<�G8I8D<K<IJ�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S �EP�F=�K?<�G8I8D<K<IJ�@J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S foreground @J�EFK�@E�<���˜�����> � background @J�EFK�@E�<���˜�����> ��FI dummy @J�EFK�@E

�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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COM

COM(port ) �\ON�]OFF�]STOP�^

S �0�/ ��<E89C<J �0�/���$�0�.�	port �
 <M<EK�KI8GG@E>�F=�K?<�<DLC8K<;�J<I@8C�GFIK�

S �0�'�' ��;@J89C<J�KI8GG@E>�

S �4�5�0�1��?8CKJ�KI8GG@E>�LEK@C�$�0�.�	port �
���0�/ @J�LJ<;���M<EKJ�K?8K�F::LI�N?@C<�KI8GG@E>

@J�?8CK<;�N@CC�KI@>><I�@DD<;@8K<CP�N?<E�KI8GG@E>�@J�I<
<E89C<;�

Parameters
S port @J�8�ELD<I@:�<OGI<JJ@FE�N@K?�8�M8CL<�F=�� FI �� ��.?@J�JG<:@=@<J�N?@:?

J<I@8C�GFIK���$�0�.���� FI �$�0�.���� ��@J�KI8GG<;��#=port <HL8CJ�� 	�K?@J�JK8K<D<EK�;F<J

EFK?@E>�

Errors
S port 8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S port @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S port @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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COMMON

COMMON�<var_0 �<( �<index_0 �> ) �>���<, �<var_1 �<( �<index_1 �> ) �>���>�>���������>

-G<:@=@<J�M8I@89C<J�KF�9<�G8JJ<;�8J�:FDDFE�M8I@89C<J�KF�K?<�GIF>I8D�:8CC<;�N@K?�$�)�"�*�/ �

Parameters
S var_0 �
 var_1 �
�������� 8I<�E8D<J�F=�J:8C8I�FI�8II8P�M8I@89C<J�

S index_0 �
 index_1 �
�������� 8I<�FGK@FE8C�ELD9<I�C@K<I8CJ��K?<P�8I<�@>EFI<;�

Notes
S �II8P�<C<D<EKJ�N@K?�JHL8I<�9I8:B<KJ�8E;�8E�@E;<O�;F�EFK�:8LJ<�8E�<IIFI	�9LK�8I<

@>EFI<;�
S �$�0�.�.�0�/ JK8K<D<EKJ�8I<�EFK�<O<:LK<;�;LI@E>�ILE�K@D<��I8K?<I	�N?<E�8�$�)�"�*�/

:FDD8E;�@J�<E:FLEK<I<;�N?<I< �"�-�- @J�EFK�JG<:@=@<;	�8CC�$�0�.�.�0�/ ;<:C8I8K@FEJ�@E

K?<�GIF>I8D�8I<�G8IJ<;���J�8�:FEJ<HL<E:<	�K?< �%�&�'�4�5�3	 �%�&�'�*�/�5	 �%�&�'�4�/�(FI

�%�&�'�%�#�-J<KK@E>J�LJ<;�8I<�K?FJ<�K?8K�8I<�8:K@M<�8K�K?<�K@D<�F=�<O<:LK@FE�F=�K?<

�$�)�"�*�/ JK8K<D<EK�

S �$�0�.�.�0�/ ;<:C8I8K@FEJ�E<<;�EFK�9<�I<8:?89C<�@E�K?<�GIF>I8D�=CFN�@E�FI;<I�KF�9<

LJ<;��.?<P�D8P�F::LI�8EPN?<I<�9<=FI<�FI�8=K<I�K?<�$�)�"�*�/ JK8K<D<EK�K?8K�LJ<J

K?<D�
S 08I@89C<J�D8P�9<�I<G<8K<;�FI�F::LI�@E�DLCK@GC<�$�0�.�.�0�/ ;<:C8I8K@FEJ�

S #=�K?<�$�0�.�.�0�/ B<PNFI;�@J�EFK�K?<�=@IJK�<C<D<EK�F=�K?<�JK8K<D<EK	�K?<�;<:C8I8K@FE�N@CC

9<�@>EFI<;��#E�G8IK@:LC8I	�8EP�$�0�.�.�0�/ ;<:C8I8K@FE�K?8K�F::LIJ�;@I<:KCP�8=K<I�8�5�)�&�/

FI �&�-�4�&B<PNFI;�N@CC�EFK�9<�LJ<;��$�0�.�.�0�/ @E�K?<�J<:FE;�FI�C8K<I�JK8K<D<EKJ�F=�8

:FDGFLE;�JK8K<D<EK�8=K<I�5�)�&�/ FI �&�-�4�&N@CC�9<�LJ<;�I<>8I;C<JJ�F=�K?<�M8CL<�F=

K?< �*�' :FE;@K@FE�

154 PC-BASIC



CONT

CONT �<anything �>

,<JLD<J�<O<:LK@FE�F=�8�GIF>I8D�K?8K�?8J�9<<E�?8CK<;�9P�4�5�0�1	 �&�/�%	 �$�U�S�M� �$ 	�FI

�$�U�S�M� �#�S�F�B�L�

Notes
S �EPK?@E>�8=K<I�K?<�$�0�/�5 B<PNFI;�@J�@>EFI<;�

S .?@J�JK8K<D<EK�:8E�FECP�9<�LJ<;�@E�;@I<:K�DF;<�
S #=�8�9I<8B�@J�<E:FLEK<I<;�@E�(�0�4�6�#IFLK@E<�:8CC<;�=IFD�8�:FEK@EL@E>�;@I<:K�C@E<��<�>�

�(�0�4�6�#�����������1�3�*�/�5���"���	 �$�0�/�5 N@CC�FM<INI@K<�K?<�ILEE@E>�;@I<:K�C@E<���J�K?<

JL9IFLK@E<�3�&�5�6�3�/J�KF�K?<�GFJ@K@FE�8=K<I�K?<�(�0�4�6�#@E�K?<�FC;�;@I<:K�C@E<	�JKI8E><

K?@E>J�D8P�?8GG<E�@=�:FDD8E;J�8I<�>@M<E�8=K<I�$�0�/�5��#E�!1
��-#�	�K?@J�:8E

C<8;�KF�JKI8E><�<IIFIJ�@E�EFE
<O@JK@E>�GIF>I8D�C@E<J�8J�K?<�G8IJ<I�<O<:LK<J�9PK<J
K?8K�8I<�EFK�G8IK�F=�8�GIF>I8D�C@E<��#E�*�
��-#�	�@=�K?<�E<N�;@I<:K�C@E<�@J�J?FIK<I	
<O<:LK@FE�JKFGJ�8=K<I�3�&�5�6�3�/��9LK�@=�K?<�;@I<:K�C@E<�@J�<OK<E;<;�9<PFE;�K?<�FC;

I<KLIE�GFJ@K@FE	�K?<�G8IJ<I�KI@<J�KF�I<JLD<�8K�K?8K�I<KLIE�GFJ@K@FE	�N@K?�JKI8E><
<==<:KJ�

Errors
S (F�GIF>I8D�@J�CF8;<;	�8�GIF>I8D�?8J�EFK�9<<E�ILE	�8=K<I�8�GIF>I8D�C@E<�?8J�9<<E

DF;@=@<;�FI�8=K<I�$�-�&�"�3� �$�B�O���U���D�P�O�U�J�O�V�F�

S .?<�9I<8B�F::LII<;�@E�8�;@I<:K�C@E<��$�B�O���U���D�P�O�U�J�O�V�F�

S �$�0�/�5 @J�LJ<;�@E�8�GIF>I8D��$�B�O���U���D�P�O�U�J�O�V�F�
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DATA

DATA �<const_0 �>���<, �<const_1 �>�>��������

-G<:@=@<J�;8K8�K?8K�:8E�9<�I<8;�9P�8�3�&�"�%JK8K<D<EK�

Parameters
S const_0 �
 const_1 �
�������� 8I<�JKI@E>�8E;�ELD9<I�C@K<I8CJ�FI�D8P�9<�<DGKP��-KI@E>

C@K<I8CJ�:8E�9<�>@M<E�N@K?�FI�N@K?FLK�HLFK8K@FE�D8IBJ��#=�HLFK8K@FE�D8IBJ�8I<
FD@KK<;	�C<8;@E>�8E;�KI8@C@E>�N?@K<JG8:<�@J�@>EFI<;�8E;�:FDD8J�FI�:FCFEJ�N@CC
K<ID@E8K<�K?<�;8K8�JK8K<D<EK�

Notes
S �%�"�5�";<:C8I8K@FEJ�E<<;�EFK�9<�I<8:?89C<�@E�K?<�GIF>I8D�=CFN�@E�FI;<I�KF�9<�LJ<;�

.?<P�D8P�F::LI�8EPN?<I<�9<=FI<�FI�8=K<I�K?<�3�&�"�%JK8K<D<EK�K?8K�LJ<J�K?<D�

S #=�K?<�%�"�5�"B<PNFI;�@J�EFK�K?<�=@IJK�<C<D<EK�F=�K?<�JK8K<D<EK	�K?<�;<:C8I8K@FE�N@CC

9<�@>EFI<;��#E�G8IK@:LC8I	�8EP�%�"�5�";<:C8I8K@FE�K?8K�F::LIJ�;@I<:KCP�8=K<I�8�5�)�&�/

FI �&�-�4�&B<PNFI;�N@CC�EFK�9<�LJ<;��%�"�5�"@E�K?<�J<:FE;�FI�C8K<I�JK8K<D<EKJ�F=�8

:FDGFLE;�JK8K<D<EK�8=K<I�5�)�&�/ FI �&�-�4�&N@CC�9<�LJ<;�I<>8I;C<JJ�F=�K?<�M8CL<�F=

K?< �*�' :FE;@K@FE�

Errors
S #=�K?<�KPG<�F=�K?<�C@K<I8C�;F<J�EFK�D8K:?�K?8K�F=�K?<�:FII<JGFE;@E>�3�&�"�%JK8K<D<EK	

8 �4�Z�O�U�B�Y���F�S�S�P�SF::LIJ�FE�K?< �%�"�5�"JK8K<D<EK�
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DATE$(statement)

DATE$ = date

-<KJ�K?<�JPJK<D�;8K<�date @J�8�JKI@E>�<OGI<JJ@FE�K?8K�I<GI<J<EKJ�8�;8K<�@E�FE<�F=�K?<

=FID8KJ� " mm�\- �]/ � d̂d�\- �]/ � ŷy " FI " mm�\- �]/ � d̂d�\- �]/ � ŷyyy "

)=�K?<J<	

S mm D8P�9<�FE<�FI�KNF�:?8I8:K<IJ�CFE>�8E;�DLJK�9<�@E�<���˜�����> �

S dd D8P�9<�FE<�FI�KNF�:?8I8:K<IJ�CFE>�8E;�DLJK�9<�@E�<���˜�����> �

S yyyy DLJK�9<�@E�<���������˜���������> �

S yy D8P�9<�FE<�FI�KNF�:?8I8:K<IJ�CFE>�8E;�DLJK�9<�@E�FE<�F=�K?<�I8E><J�

e �<���˜�����> 	�@EK<IGI<K<;�8J���������˜�������� ��FI

e �<�����˜�����> 	�@EK<IGI<K<;�8J���������˜�������� �

Notes
S .?<�JPJK<D�;8K<�@J�EFK�8:KL8CCP�:?8E><;��I8K?<I	�*�
��-#��I<D<D9<IJ�K?<�F==J<K

=IFD�K?<�KIL<�JPJK<D�;8K<��.?@J�8MF@;J�I<HL@I@E>�LJ<I�G<ID@JJ@FE�KF�:?8E><�K?<
JPJK<D�K@D<�

S !1
��-#��8GG<8IJ�KF�8::<GK�@EM8C@;�;8K<J�JL:?�8J������������������������ ��*�
��-#�

I8@J<J�*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M=FI�K?<J<�

Errors
S date ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S date @J�EFK�@E�K?<�=FID8K�JG<:@=@<;�89FM<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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DEF FN

DEF FN�<���>name �<( arg_0 �<, arg_1 �>�������� ) �> = expression

�<=@E<J�8�=LE:K@FE�:8CC<;�'�/ name �FI �'�/ name ��JG8:<J�9<KN<<E �'�/ 8E; name 8I<

FGK@FE8C���)E�:8CC@E>�'�/ name�	�����������
 	 expression @J�<M8CL8K<;�N@K?�K?<�JLGGC@<;�G8I8D<K<IJ

JL9JK@KLK<;���EP�M8I@89C<�E8D<J�LJ<;�@E�K?<�=LE:K@FE�K?8K�8I<�EFK�@E�K?<�8I>LD<EK�C@JK�I<=<I�KF
K?<�:FII<JGFE;@E>�>CF98C�M8I@89C<J��.?<�I<JLCK�F=�K?<�<M8CL8K@FE�@J�K?<�I<KLIE�M8CL<�F=
�'�/ name ��.?<�KPG<�F=�K?<�I<KLIE�M8CL<�DLJK�9<�:FDG8K@9C<�N@K?�K?<�KPG<�@E;@:8K<;�9Pname �

Notes
S .?@J�JK8K<D<EK�D8P�FECP�9<�LJ<;�FE�8�GIF>I8D�C@E<�
S �J�K?<�=LE:K@FE�DLJK�9<�8�J@E>C<�<OGI<JJ@FE�8E;�*�
��-#��;F<J�EFK�?8M<�8

K<IE8IP�FG<I8KFI	�K?<I<�@J�EF�N8P�KF�;<=@E<�8�I<:LIJ@M<�=LE:K@FE�K?8K�8:KL8CCP
K<ID@E8K<J�

Parameters
S name DLJK�9<�8�C<>8C�M8I@89C<�E8D<�

S arg_0 �
 arg_1 �
�������� DLJK�9<�C<>8C�M8I@89C<�E8D<J��.?<J<�8I<�K?<�G8I8D<K<IJ�F=

K?<�=LE:K@FE��08I@89C<J�F=�K?<�J8D<�E8D<�D8P�FI�D8P�EFK�<O@JK�@E�K?<�GIF>I8D�
K?<@I�M8CL<�@J�EFK�8==<:K<;�FI�LJ<;�9P�K?<�;<=@E<;�=LE:K@FE�

S expression DLJK�9<�8�C<>8C�*�
��-#��<OGI<JJ@FE�

Errors
S .?<�JK8K<D<EK�@J�<O<:LK<;�;@I<:KCP�@EJK<8;�F=�@E�8�GIF>I8D�C@E<��*�M�M�F�H�B�M���E�J�S�F�D�U�

S #=�K?<�KPG<�F=�K?<�I<KLIE�M8CL<�@J�@E:FDG8K@9C<�N@K?�K?<�KPG<�F=name 	�EF�<IIFI�@J

I8@J<;�8K�K?<�%�&�'���'�/ JK8K<D<EK��?FN<M<I	�8�5�Z�Q�F���N�J�T�N�B�U�D�IN@CC�9<�I8@J<;�8K�K?<

=@IJK�:8CC�F=�'�/ name �
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DEFINT, DEFDBL, DEFSNG, DEFSTR

{DEFINT|DEFDBL|DEFSNG|DEFSTR} first_0 �<- last_0 �>���<, first_1 �<- last_1 �>�>��������

-<KJ�K?<�KPG<�K?8K�@J�8JJLD<;�@=�EFJ@>@C@J�JG<:@=@<;�N?<E�8�M8I@89C<�E8D<�@J�LJ<;��.?<
JK8K<D<EK�J<KJ�K?<�;<=8LCK�KPG<�=FI�M8I@89C<J�JK8IK@E>�N@K?�8�C<KK<I�=IFD�K?<�I8E><J�JG<:@=@<;�

.?<�;<=8LCK�KPG<�@J�J<K�KF�

�%�&�'�*�/�5 @EK<><I���� �

�%�&�'�%�#�- ;FL9C<�� �� �

�%�&�'�4�/�( J@E>C<���� �

�%�&�'�4�5�3 JKI@E>���� �

Parameters
S first_0 �
 last_0 �
�������� 8I<�C<KK<IJ�F=�K?<�8CG?89<K��*8@IJ�F=�C<KK<IJ�:FEE<:K<;�9P�8

;8J? �� @E;@:8K<�@E:CLJ@M<�I8E><J�

Notes
S �%�&�'�4�/�(���"���; @J�K?<�;<=8LCK�J<KK@E>�

DEF SEG

DEF SEG �<= address �>

-<KJ�K?<�D<DFIP�J<>D<EK�KF�9<�LJ<;�9P�#�-�0�"�%	 �#�4�"�7�&	 �$�"�-�- 	 �1�&�&�,	 �1�0�,�&	�8E; �6�4�3�

Parameters
S address @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�������������˜�����������> �

Notes
S #=address @J�E<>8K@M<	�@K�@J�@EK<IGI<K<;�8J�@KJ�KNF�J�:FDGC<D<EK�

S #=address @J�EFK�JG<:@=@<;	�K?<�J<>D<EK�@J�J<K�KF�K?<�!1
��-#��;8K8�J<>D<EK�

Errors
S address ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S address @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�
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DEF USR

DEF USR�<n�> = address

�F<J�EFK?@E>�

Parameters
S n @J�8�;@>@K�9<KN<<E�
�8E;���@E:CLJ@M<�

S address @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�������������˜�����������> �

Notes
S #E�!1
��-#�	�K?@J�JK8K<D<EK�J<KJ�K?<�JK8IK@E>�8;;I<JJ�F=�8E�8JJ<D9CP
C8E>L8><

=LE:K@FE�
S .?@J�JK8K<D<EK�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��
S #=address @J�E<>8K@M<	�@K�@J�@EK<IGI<K<;�8J�@KJ�KNF�J�:FDGC<D<EK�

Errors
S n @J�EFK�8�;@>@K�@E�<���˜���> � �4�Z�O�U�B�Y���F�S�S�P�S�

S address ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S address @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

DELETE

DELETE �<line_number_0 �]. �>���<- �<line_number_1 �]. �>���>

�<C<K<J�8�I8E><�F=�C@E<J�=IFD�K?<�GIF>I8D���CJF�JKFGJ�GIF>I8D�<O<:LK@FE�8E;�I<KLIEJ�:FEKIFC
KF�K?<�LJ<I�

Parameters
S line_number_0 8E; line_number_1 8I<�C@E<�ELD9<IJ�@E�K?<�I8E><�<���˜�����������> 	

JG<:@=P@E>�K?<�@E:CLJ@M<�I8E><�F=�C@E<�ELD9<IJ�KF�;<C<K<�
S � �� @E;@:8K<J�K?<�C8JK�C@E<�<;@K<;�

S #=�K?<�JK8IK�GF@EK�@J�FD@KK<;	�K?<�I8E><�N@CC�JK8IK�8K�K?<�JK8IK�F=�K?<�GIF>I8D�
S #=�K?<�<E;�GF@EK�@J�FD@KK<;	�K?<�I8E><�N@CC�<E;�8K�K?<�<E;�F=�K?<�GIF>I8D�
S #=�EF�I8E><�@J�JG<:@=@<;	�K?<�N?FC<�GIF>I8D�N@CC�9<�;<C<K<;�

Errors
S line_number_0 FI line_number_1 @J�>I<8K<I�K?8E���������� � �4�Z�O�U�B�Y���F�S�S�P�S�

S .?<�I8E><�JG<:@=@<;�;F<J�EFK�@E:CL;<�8EP�GIF>I8D�C@E<J�JKFI<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O

�D�B�M�M�
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DIM

DIM name �<�\( �][ �^ limit_0 �<, limit_1 �>�����������\ ) �]] �^�>���<, ���������>

�CCF:8K<J�D<DFIP�=FI�FE<�FI�DFI<�8II8PJ��.?<�%�*�. JK8K<D<EK�8CJF�=@O<J�K?<�ELD9<I�F=

@E;@:<J�F=�K?<�8II8P���E�8II8P�:8E�FECP�9<�8CCF:8K<;�FE:<��KF�I<
8CCF:8K<�8E�8II8P	�&�3�"�4�&FI

�$�-�&�"�3DLJK�9<�<O<:LK<;�=@IJK��#=�8E�8II8P�@J�=@IJK�LJ<;�N@K?FLK�8�%�*�. JK8K<D<EK	�@K�@J

8LKFD8K@:8CCP�8CCF:8K<;�N@K?�@KJ�D8O@DLD�@E;@:<J�J<K�8K���� =FI�<8:?�@E;<O�GFJ@K@FE�LJ<;���

�%�*�. <EKIP�N@K?�EF�9I8:B<KJ�8E;�EF�@E;@:<J�G<I=FIDJ�EF�FG<I8K@FE���DGKP�9I8:B<KJ�8I<�EFK

8CCFN<;��.?<�C<8JK�@E;<O�8CCFN<;�@J�;<K<ID@E<;�9P�0�1�5�*�0�/���#�"�4�&�

Parameters
S name�
�������� 8I<�C<>8C�M8I@89C<�E8D<J�JG<:@=P@E>�K?<�8II8PJ�KF�9<�8CCF:8K<;�

S limit_0 �
 limit_1 �
�������� 8I<�ELD<I@:�<OGI<JJ@FEJ�K?8K�JG<:@=P�K?<�>I<8K<JK�@E;<O

8CCFN<;�8K�K?8K�GFJ@K@FE�

Notes
S '@O<;�9I8:B<KJ�8I<�8CCFN<;�
S .?<�J@Q<�F=�8II8PJ�@J�C@D@K<;�9P�K?<�8M8@C89C<���-#��D<DFIP�
S .?<�D8O@DLD�ELD9<I�F=�@E;@:<J�@J	�K?<FI<K@:8CCP	������ ��#E�GI8:K@:<	�@K�@J�C@D@K<;�9P

K?<����
9PK<�C@D@K�FE�K?<�C<E>K?�F=�GIF>I8D�C@E<J�

Errors
S name ?8J�8CI<8;P�9<<E�;@D<EJ@FE<;��%�V�Q�M�J�D�B�U�F���E�F�G�J�O�J�U�J�P�O�

S �E�@E;<O�@J�<DGKP��4�Z�O�U�B�Y���F�S�S�P�S�

S �E�@E;<O�@J�D@JJ@E>�8K�K?<�<E;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

S limit_0 �
 limit_1 �
�������� ?8M<�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S limit_0 �
 limit_1 �
�������� 8I<�EFK�N@K?@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S limit_0 �
 limit_1 �
�������� 8I<�E<>8K@M<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S .?<�8II8P�<O:<<;J�K?<�J@Q<�F=�8M8@C89C<�M8I@89C<�JG8:<��0�V�U���P�G���N�F�N�P�S�Z�
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DRAW

DRAWgml_string

�I8NJ�K?<�J?8G<�JG<:@=@<;�9Pgml_string 	�8�JKI@E>�<OGI<JJ@FE�@E�!I8G?@:J�'8:IF�&8E>L8><

�!'&��

Graphics Macro Language reference

Movement commands

�<B�>�<N�> movement

N?<I<�K?<�;<=8LCK�@J�KF�DFM<�8E;�;I8N��K?<�FGK@FE8C�GI<=@O<J�D<8E�

B DFM<�9LK�;F�EFK�GCFK

N I<KLIE�KF�FI@>@E8C�GF@EK�8=K<I�DFM<

8E; movement @J�FE<�F=�

U�<n�> LGn JK<GJ

L�<n�> C<=Kn JK<GJ

D�<n�> ;FNE n JK<GJ

R�<n�> I@>?Kn JK<GJ

E�<n�> LG�8E;�I@>?Kn JK<GJ

F�<n�> ;FNE�8E;�I@>?Kn JK<GJ

G�<n�> ;FNE�8E;�C<=Kn JK<GJ

H�<n�> LG�8E;�C<=Kn JK<GJ

M�\+�]- � x̂ , �<+�]- �>y DFM<��x 	y ��JK<GJ

Mx, y DFM<�KF�M@<N�I<>@FE�:FFI;@E8K<��x 	y �

N?<I< n @J�8E�@EK<><I�@E�<�������������˜�����������> 8E; x 	 y 8I<�@EK<><IJ�@E�<���˜���������> �

1?<I<�FGK@FE8C	n ;<=8LCKJ�KF�� �

Scale commands

Sn J<K�K?<�JK<G�J@Q<�KFn���� ��.?<�;<=8LCK�JK<G�J@Q<�@J���G@O<C�n @J�8E�@EK<><I�@E

�<���˜�������>

TAn J<K�K?<�8E>C<�KFn ;<>I<<J��.?<�;<=8LCK�8E>C<�@J�
�;<>I<<J�n @J�8E�@EK<><I�@E

�<���������˜�������>

An J<K�K?<�8E>C<�KF�
�=FIn���� 	��
�=FI n���� 	���
�=FI n���� 	���
�=FI n���� � n @J�8E�@EK<><I�@E

�<���˜���>
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Colour commands

Cn J<K�K?<�=FI<>IFLE;�8KKI@9LK<�KFn	�N?<I< n @J�8E�@EK<><I�@E�<�������������˜�����������> -<<

�$�0�-�0�3�

Pn�
b =CFF;�=@CC�N@K?�8KKI@9LK<n 8E;�9FLE;8IP�8KKI@9LK<b	�N?<I< n�
 b 8I<�@EK<><IJ�@E

�<���˜���������> -<< �1�"�*�/�5�

Subroutine command

Xs <O<:LK<�8�JL9JKI@E>

s @J�FE<�F=�K?<�=FCCFN@E>�

S 8�JKI@E>�M8I@89C<�E8D<�=FCCFN<;�9P�J<D@:FCFE���� �

S K?<�I<JLCK�F=�7�"�3�1�5�3���	�
FE�8�JKI@E>�M8I@89C<

(LD<I@:�M8I@89C<Jn 	 x 	 y 	 b @E�K?<�:FDD8E;J�89FM<�:8E�9<�

S 8E�@EK<><I�C@K<I8C	�<�>��%�3�"�8�����6��������

S 8�ELD<I@:�M8I@89C<�E8D<�FI�8II8P�<C<D<EKvar GI<:<;<;�9P �� 8E;�=FCCFN<;�9P

�� �� FI�<O8DGC<	 �%�3�"�8�����6���7�"�3����FI �%�3�"�8�����6���"�	���
����

S K?<�I<JLCK�F=�7�"�3�1�5�3���	var �
 GI<:<;<;�9P �� �� FI�<O8DGC<	 �%�3�"�8�����6��������

�7�"�3�1�5�3���	�7�"�3�


Notes
S .?< �$�-�4 JK8K<D<EK�I<J<KJ�K?<�JK<G�J@Q<�KF���G@O<C	�8E>C<�KF�
�;<>I<<J�8E;

GFJ@K@FE�KF�K?<�:<EKI<�F=�K?<�M@<N�I<>@FE�
S .?<�M8CL< n @E�K?<�5�" 	 �" 8E; �$ :FDD8E;�:8E�9<�C<=K�FLK�9LKonly @=�K?<

:FDD8E;�@J�K<ID@E8K<;�9P�8�J<D@:FCFE�n ;<=8LCKJ�KF�� �

S #E�!1
��-#�	�K?<�ELD<I@:�8I>LD<EKJ�F= U 	 L 	 D 	 R 	 E 	 F 	 G 	 H 	�8E; C

:8E�9<�@E�K?<�I8E><�<�������������˜�����������> ��?FN<M<I	�I<JLCKJ�=FI�C8I><�ELD9<IJ�8I<

LEGI<;@:K89C<��.?@J�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Errors
S gml_string ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S gml_string ?8J�<IIFIJ�@E�K?<�!'&� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S ��M8I@89C<�I<=<I<E:<;�@E�K?<�!'&�JKI@E>�@J�F=�@E:FII<:K�KPG<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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EDIT

EDIT �\line_number �]. �^

�@JGC8PJ�K?<�JG<:@=@<;�GIF>I8D�C@E<�N@K?�K?<�:LIJFI�GFJ@K@FE<;�=FI�<;@K@E>�line_number DLJK

9<�8�C@E<�K?8K�<O@JKJ�@E�K?<�GIF>I8D	�FI�8�G<I@F;�����KF�@E;@:8K<�K?<�C8JK�C@E<�JKFI<;�

Errors
S (F�C@E<7ELD9<I�@J�JG<:@=@<;��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�

S 'FI<�:?8I8:K<IJ�8I<�NI@KK<E�8=K<I�K?<�C@E<�ELD9<I��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S line_number @J�EFK�@E�<���˜�����������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S .?<�JG<:@=@<;�C@E<�ELD9<I�;F<J�EFK�<O@JK��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�

ELSE

ELSE �<anything �>

/EC<JJ�G8IK�F=�8E�*�' JK8K<D<EK�FE�K?<�J8D<�C@E<	�8EPK?@E>�8=K<I�&�-�4�&@J�@>EFI<;�@E�K?<

J8D<�N8P�8J�8=K<I�� FI �� �3�&�.��(F�:FCFE �� GI<:<;@E>�K?<�&�-�4�&JK8K<D<EK�@J�E<:<JJ8IP�

-<< �*�' =FI�EFID8C�LJ8><�

END

END

�CFJ<J�8CC�=@C<J	�JKFGJ�GIF>I8D�<O<:LK@FE�8E;�I<KLIEJ�:FEKIFC�KF�K?<�LJ<I��(F�D<JJ8><�@J
GI@EK<;��#K�@J�GFJJ@9C<�KF�I<JLD<�<O<:LK@FE�8K�K?<�E<OK�JK8K<D<EK�LJ@E>�$�0�/�5�
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ENVIRON

ENVIRON command_string

-<KJ�8�J?<CC�<EM@IFED<EK�M8I@89C<�

Parameters

command_string @J�8�JKI@E>�<OGI<JJ@FE�F=�FE<�F=�K?<�=FCCFN@E>�=FIDJ�

" VARIABLE=VALUE"

KF�J<KVARIABLE KF VALUE �

" VARIABLE="

KF�LEJ<KVARIABLE �

VARIABLE DLJK�9<�8E��-�##�JKI@E>�8E;�N@CC�9<�:FEM<IK<;�KF�LGG<I:8J<�FE�:8J<
J<EJ@K@M<

JPJK<DJ�

Errors
S command_string ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S command_string @J�EFK�F=�K?<�I<HL@I<;�=FID��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S VARIABLE :FEK8@EJ�:?8I8:K<IJ�FLKJ@;<�F=��-�##��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

ERASE

ERASE array_0 �<, array_1 �>��������

�<
8CCF:8K<J�8II8PJ��.?<�;8K8�JKFI<;�@E�K?<�8II8PJ�@J�CFJK�

Parameters
S array_0 �
 array_1 ������ 8I<�E8D<J�F=�<O@JK@E>�8II8PJ��.?<�E8D<J�DLJK�9<

JG<:@=@<;�N@K?FLK�9I8:B<KJ�

Errors
S (F�8II8P�E8D<J�8I<�>@M<E��4�Z�O�U�B�Y���F�S�S�P�S�

S array_0 �
 array_1 ������ ;F�EFK�<O@JK��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S #=�8E�<IIFI�F::LIJ	�K?<�8II8PJ�E8D<;�9<=FI<�K?<�<IIFI�F::LII<;�8I<�<I8J<;�

Statements

Language reference 165



ERROR

ERRORerror_number

,8@J<J�K?<�<IIFI�N@K?�ELD9<Ierror_number �

Parameters
S error_number @J�8E�<OGI<JJ@FE�N@K?�8�ELD<I@:�M8CL<�

Errors
S error_number ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S error_number @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S error_number @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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FIELD

FIELD �<#�> file_number �<, width_0 AS name_0 �<, width_1 AS name_1�>���������>

�JJ@>EJ�M8I@89C<J�KF�K?<�I8E;FD
8::<JJ�I<:FI;�9L==<I��.?<�I<:FI;�9L==<I�@J�8�I<>@FE�F=
D<DFIP�F=�C<E>K?�;<=@E<;�9P�K?<�0�1�&�/ JK8K<D<EK��K?<�;<=8LCK�I<:FI;�C<E>K?�@J�����9PK<J��.?<

�'�*�&�-�%JK8K<D<EK�8JJ@>EJ�8�GFIK@FE�F=�K?@J�I<>@FE�KF�FE<�FI�DFI<�=@O<;
C<E>K?�JKI@E>

M8I@89C<J	�JF�K?8K�K?<�M8CL<�F=�K?<J<�JKI@E>J�@J�N?8K<M<I�?8GG<EJ�KF�9<�@E�K?<�I<:FI;�9L==<I�8K
K?8K�CF:8K@FE�

Notes
S � �'�*�&�-�%JK8K<D<EK�N@K?FLK�8EP�M8I@89C<J�JG<:@=@<;�?8J�EF�<==<:K�

S �EFK?<I �'�*�&�-�%JK8K<D<EK�FE�K?<�J8D<�=@C<�N@CC�JG<:@=P�8E�8CK<IE8K@M<�D8GG@E>�F=

K?<�J8D<�=@C<�9L==<I��8CC�D8GG@E>J�N@CC�9<�@E�<==<:K�J@DLCK8E<FLJCP�
S ��JL9J<HL<EK�8JJ@>ED<EK�FI�-�&�5 FI �.�*�%�� JK8K<D<EK�FEname_0 �
 name_1 ������

N@CC�;@J
�8JJF:@8K<�K?<�JKI@E>�M8I@89C<�=IFD�K?<�=@<C;�9L==<I�
S /J< �-�4�&�5	 �3�4�&�5FI �.�*�%�� KF�:FGP�M8CL<J�@EKF�8�'�*�&�-�%9L==<I�

S /J< �(�&�5 KF�I<8;�M8CL<J�=IFD�K?<�=@C<�@EKF�K?<�=@<C;�9L==<I	�:?8E>@E>�K?<�M8I@89C<J�

S /J< �1�6�5 KF�NI@K<�K?<�=@<C;�9L==<I�KF�K?<�=@C<�

Parameters
S file_number @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�P@<C;J�K?<�ELD9<I�F=�8E�FG<E�I8E;FD


8::<JJ�=@C<��.?<�� @J�FGK@FE8C�8E;�?8J�EF�<==<:K�

S width_0 �
 width_1 �
�������� 8I<�ELD<I@:�<OGI<JJ@FEJ�>@M@E>�K?<�C<E>K?�F=�K?<�JKI@E>

M8I@89C<J
S name_0 �
 name_1 ������ 8I<�JKI@E>�M8I@89C<J�

Errors
S file_number @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_number @J�EFK�K?<�ELD9<I�F=�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S file_number @J�FG<E�LE;<I�8�DF;<�FK?<I�K?8E�3�"�/�%�0�.� �#�B�E���G�J�M�F���N�P�E�F�

S .?<�JK8K<D<EK�<E;J�@E�8�:FDD8��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

S (F�=@C<�ELD9<I�@J�JG<:@=@<;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

S .?<�C<E>K?J�@E�8�'�*�&�-�%JK8K<D<EK�8;;�LG�KF�8�ELD9<I�C8I><I�K?8E�K?<�I<:FI;

C<E>K?�F=�K?<�=@<C;�9L==<I��'�J�F�M�E���P�W�F�S�G�M�P�X�

S name_0 �
 name_1 ������ JG<:@=P�8�EFE
JKI@E>�M8I@89C<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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FILES

FILES �<filter_spec �>

�@JGC8PJ�K?<�=@C<J�=@KK@E>�K?<�JG<:@=@<;�=@CK<I�@E�K?<�JG<:@=@<;�;@I<:KFIP�FE�8�;@JB�;<M@:<��#=
filter_spec @J�EFK�JG<:@=@<;	�;@JGC8PJ�8CC�=@C<J�@E�K?<�:LII<EK�NFIB@E>�;@I<:KFIP�

Parameters
S filter_spec @J�8�JKI@E>�<OGI<JJ@FE�K?8K�@J�DL:?�C@B<�8=@C<�JG<:@=@:8K@FE	�9LK

FGK@FE8CCP�8CCFNJ�K?<�=@C<�E8D<�G8IK�KF�:FEK8@Ewildcards�

Notes
S .?<�=@C<E8D<�=@CK<I�D8P�:FEK8@E�K?<�=FCCFN@E>�N@C;:8I;J�

� '8K:?<J�8EP�C<>8C�=@C<�E8D<�:?8I8:K<I�

�� '8K:?<J�8EP�J<I@<J�F=�C<>8C�=@C<�E8D<�:?8I8:K<IJ�

S .?<�=@CK<I�N@CC�FECP�D8K:?'-
�)-�JKPC<�=@C<E8D<J�
S '8K:?<;�:?8I8:K<I�J<I@<J�;F�EFK�JKI<K:?�8:IFJJ�;@I<:KFIP�J<G8I8KFIJ�= FI

<OK<EJ@FE�J<G8I8KFIJ�� ��.F�D8K:?�8CC�=@C<J�N@K?�8CC�<OK<EJ@FEJ	�LJ<������ �

S �CK<IE8K@M<CP	�@=�8CC�=@C<J�@E�8�JG<:@=@<;�;@I<:KFIP�8I<�I<HL@I<;	�<E;�K?<�;@I<:KFIP�E8D<
N@K?�8�98:BJC8J?�= �

Errors
S filter_spec ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S filter_spec @J�K?<�<DGKP�JKI@E>��#�B�E���G�J�M�F���O�B�N�F�

S .?<�JG<:@=@<;�=@CK<I�;F<J�EFK�D8K:?�8EP�=@C<J��'�J�M�F���O�P�U���G�P�V�O�E�
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FOR

FOR loop_var = start TO stop �<STEP step �>

#E@K@8K<J�8�'�0�3�˜�/�&�9�5CFFG�

#E@K@8CCP	loop_var @J�J<K�KFstart ��.?<E	�K?<�JK8K<D<EKJ�9<KN<<E�K?<�'�0�3 JK8K<D<EK�8E;

K?< �/�&�9�5 JK8K<D<EK�8I<�<O<:LK<;�8E;loop_var @J�@E:I<D<EK<;�9Pstep �@=step @J�EFK

JG<:@=@<;	�9P�����.?@J�@J�I<G<8K<;�LEK@Cloop_var ?8J�9<:FD<�>I<8K<I�K?8E stop ���O<:LK@FE

K?<E�:FEK@EL<J�8K�K?<�JK8K<D<EK�=FCCFN@E>�/�&�9�5��.?<�M8CL<�F=loop_var <HL8CJstop ��step

8=K<I�K?<�CFFG�

start 	 stop 8E; step 8I<�<M8CL8K<;�FECP�FE:<�8E;�K?<�I<JLCK@E>�M8CL<J�8I<�LJ<;

K?IFL>?FLK�K?<�CFFG�

Parameters
S loop_var @J�8E�@EK<><I�FI�J@E>C<
GI<:@J@FE�M8I@89C<�

S start 	 stop 8E; step 8I<�ELD<I@:�<OGI<JJ@FEJ�

Errors
S (F �/�&�9�5 JK8K<D<EK�@J�=FLE;�KF�D8K:?�K?<�'�0�3 JK8K<D<EK��'�0�3���X�J�U�I�P�V�U���/�&�9�5

F::LIJ�8K�K?< �'�0�3 JK8K<D<EK�

S loop_var @J�8�JKI@E>�M8I@89C<�FIstart 	 stop 	�FI end ?8J�8�JKI@E>�M8CL<��5�Z�Q�F

�N�J�T�N�B�U�D�I�

S loop_var @J�8�;FL9C<
GI<:@J@FE�M8I@89C<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S loop_var @J�8E�8II8P�<C<D<EK��4�Z�O�U�B�Y���F�S�S�P�S�

S loop_var @J�8E�@EK<><I�M8I@89C<�8E;�8start 	 stop FI step @J�FLKJ@;<�K?<

I8E>< �<�������������
�������������> � �0�W�F�S�G�M�P�X�
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GET(files)

GET �<#�> file_number �<, record_number �>

,<8;�8�I<:FI;�=IFD�K?<�I8E;FD
8::<JJ�=@C< file_number 8K�GFJ@K@FErecord_number ��.?<

I<:FI;�:8E�9<�8::<JJ<;�K?IFL>?�K?< �'�*�&�-�%M8I@89C<J�FI�K?IFL>?�*�/�1�6�5��	 �*�/�1�6�5 FI �-�*�/�&

�*�/�1�6�5�

Parameters
S file_number @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�P@<C;J�K?<�ELD9<I�F=�8E�FG<E�I8E;FD


8::<JJ�=@C<��.?<�� @J�FGK@FE8C�8E;�?8J�EF�<==<:K�

S record_number @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����������������> � ���?���� �	�8E;�@J

@EK<IGI<K<;�8J�K?<�I<:FI;�ELD9<I�

Notes
S #=�K?<�I<:FI;�ELD9<I�@J�9<PFE;�K?<�<E;�F=�K?<�=@C<	�K?<�=@C<�9L==<I�@J�=@CC<;�N@K?�ELCC

9PK<J�
S .?<�I<:FI;�ELD9<I�@J�JKFI<;�8J�J@E>C<
GI<:@J@FE��K?@J�GI<:@J@FE�@J�EFK�?@>?�<EFL>?

KF�;@JK@E>L@J?�J@E>C<�I<:FI;J�E<8I�K?<�D8O@DLD�M8CL<�F=���?���� �

Errors
S record_number @J�EFK�@E�<���˜�����������������> � �#�B�E���S�F�D�P�S�E���O�V�N�C�F�S�

S file_number @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_number @J�EFK�K?<�ELD9<I�F=�8E�FG<E�=@C<��#�B�E���G�J�M�F���N�P�E�F�

S file_number @J�FG<E�LE;<I�8�DF;<�FK?<I�K?8E�3�"�/�%�0�.� �#�B�E���G�J�M�F���N�P�E�F�

S file_number @J�EFK�JG<:@=@<;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

170 PC-BASIC



GET(communications)

GET �<#�> com_file_number �<, number_bytes �>

,<8; number_bytes 9PK<J�=IFD�K?<�:FDDLE@:8K@FEJ�9L==<I�FG<E<;�LE;<I�=@C<�ELD9<I

com_file_number ��.?<�I<:FI;�:8E�9<�8::<JJ<;�K?IFL>?�K?< �'�*�&�-�%M8I@89C<J�FI�K?IFL>?

�*�/�1�6�5��	 �*�/�1�6�5 FI �-�*�/�&���*�/�1�6�5�

Parameters
S file_number @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�P@<C;J�K?<�ELD9<I�F=�8�=@C<�FG<E�KF�8

�$�0�. ;<M@:<��.?< �� @J�FGK@FE8C�8E;�?8J�EF�<==<:K�

S number_bytes @J�8�ELD<I@:�<OGI<JJ@FE�9<KN<<E�� 8E;�K?< �$�0�. 9L==<I�C<E>K?	

@E:CLJ@M<�

Notes
S #=bytes @J���������� FI�>I<8K<I	�!1
��-#��?8E>J��.?@J�=LE:K@FE8C@KP�@J�EFK

@DGC<D<EK<;�@E�*�
��-#��
S #E�!1
��-#�	 �%�F�W�J�D�F���*���0���F�S�S�P�S@J�I8@J<;�=FI�FM<IILE�<IIFI	�=I8D@E>�<IIFI	�8E;

9I<8B�@EK<IILGK��%�F�W�J�D�F���G�B�V�M�U@J�I8@J<;�@=��-,�@J�CFJK�;LI@E>�#�)��1�B�S�J�U�Z���F�S�S�P�S@J

I8@J<;�@=�G8I@KP�@J�<E89C<;�8E;�@E:FII<:K�G8I@KP�@J�<E:FLEK<I<;��.?@J�@J�8::FI;@E>�KF
K?<�D8EL8C��@K�@J�LEK<JK<;�

Errors
S bytes @J�C<JJ�K?8E����#�B�E���S�F�D�P�S�E���O�V�N�C�F�S

S bytes @J�C<JJ�K?8E���������� 8E;�>I<8K<I�K?8E�K?<�$�0�. 9L==<I�C<E>K?��*�M�M�F�H�B�M

�G�V�O�D�U�J�P�O���D�B�M�M�

S com_file_number @J�EFK�JG<:@=@<;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

S com_file_number @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S com_file_number @J�EFK�K?<�ELD9<I�F=�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S #=�K?<�J<I@8C�@EGLK�9L==<I�@J�=LCC	�@�<��-�0�'�	com_file_number �
�������� 	�8E;

�-�0�$�	com_file_number �
������������ � �$�P�N�N�V�O�J�D�B�U�J�P�O���C�V�G�G�F�S���P�W�F�S�G�M�P�X

S #=�K?<�:8II@<I�;IFGJ�;LI@E>�(�&�5	�?8E>J�LEK@C�K?<�$�U�S�M� �#�S�F�B�LB<P�@J�GI<JJ<;�
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GET(graphics)

GET ( x0 , y0 ) - �<STEP�> ( x1 , y1 ), array_name

-KFI<J�8�I<:K8E>LC8I�8I<8�F=�K?<�>I8G?@:J�J:I<<E�@E�8E�8II8P��.?<�8I<8�JKFI<;�@J�8�I<:K8E>C<
G8I8CC<C�KF�K?<�J:I<<E�<;><J	�9FLE;<;�9P�K?<�KFG
C<=K�8E;�9FKKFD
I@>?K�:FFI;@E8K<Jx0 	 y0

8E; x1 	 y1 ��#= �4�5�&�1@J�JG<:@=@<;	x1 	 y1 @J�8E�F==J<K�=IFDx0 	 y0 ��.?<�8I<8�@J�JL:?�K?8K

K?<J<�:FIE<I�GF@EKJ�8I<�@EJ@;<�@K�

.?<�@D8><�JKFI<;�@E�K?<�8II8P�:8E�K?<E�9<�GLK�FE�K?<�J:I<<E�LJ@E>�*/.�� FI�K?<�GLIGFJ<J�F=
�(�&�5	�8EP�8II8P�@J�:FEJ@;<I<;�8�JKI@E>�F=�9PK<J��.?<�9PK<�J@Q<�F=�8E�8II8P�:8E�9<�:8C:LC8K<;

8J number_elements �� byte_size N@K?byte_size <HL8C�KF�� =FI�@EK<><IJ���� �	���=FI�J@E>C<

� �� ��8E;���=FI�;FL9C<�� �� ����II8P�9PK<�J@Q<�=FI�JKI@E>�@J��	�9LK�JKI@E>�8II8PJ�8I<�EFK�8CCFN<;�@E

�(�&�5�� FI�:8C:LC8K@E>�K?<�ELD9<I�F=�<C<D<EKJ	�B<<G�@E�D@E;�K?8K�0�1�5�*�0�/���#�"�4�&�� @J�K?<

;<=8LCK��@E�N?@:?�:8J<�8E�8II8P�N@K?�D8O@DLD�@E;<O��
�?8J����<C<D<EKJ��.?@J�NFIBJ�K?IFL>?
@E�DLCK@;@D<EJ@FE8C�8II8PJ�

.?<�8II8P�=FID8K�@J�8J�=FCCFNJ�

Byte Contains


	�� (LD9<I�F=�O�G@O<CJ	�LEJ@>E<;�@EK��#E�4�$�3�&�&�/����	�K?@J�M8CL<�@J�;FL9C<;�

�	�� (LD9<I�F=�P�G@O<CJ	�LEJ@>E<;�@EK�

�V *@O<C�;8K8���8K8�@J�8II8E><;�@E��
9PK<�NFI;J��.?<�=@IJK���
9@K�NFI;�?FC;J�K?<�9@K�
�F=
K?<�=@IJK����G@O<CJ�FE�K?<�KFG�IFN��.?<�J<:FE;�NFI;�?FC;J�K?<�J<:FE;�9@K	�<K:���8K8
@J�NFI;
8C@>E<;�8K�K?<�<E;�F=�<8:?�IFN��.?LJ	�@E�8�J:I<<E�DF;<�N@K?���9@KJ�G<I
G@O<C	�K?<�=@IJK�IFN�K8B<J�8K�C<8JK���9PK<J����NFI;J�	�<M<E�@=�@K�:FEJ@JKJ�F=�FECP�FE<
G@O<C��.?<�ELD9<I�F=�9@KJ�G<I�G@O<C�;<G<E;J�FE�K?<�4�$�3�&�&�/DF;<�

Parameters
S array_name @J�K?<�E8D<�F=�8�ELD<I@:�8II8P�;@D<EJ@FE<;�N@K?�<EFL>?�JG8:<�KF

JKFI<�K?<�8I<8�
S x0 	 y0 	 x1 	 y1 8I<�ELD<I@:�<OGI<JJ@FEJ�

Notes
S #E�*�AI�.8E;P�DF;<	�@E �4�$�3�&�&�/����	 �(�&�5 JKFI<J�8E�8I<8�F=twice the width F=�K?<

JG<:@=@<;�I<:K8E>C<�

Errors
S .?<�8II8P�;F<J�EFK�<O@JK��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S array_name I<=<IJ�KF�8�JKI@E>�8II8P��5�Z�Q�F���N�J�T�N�B�U�D�I�

S .?<�8I<8�@J�KFF�C8I><�=FI�K?<�8II8P��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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S x0 	���� y1 8I<�JKI@E>�<OGI<JJ@FEJ��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x0 	���� y1 8I<�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S x0 	���� y1 8I<�FLKJ@;<�K?<�:LII<EK�7�*�&�8FI �8�*�/�%�0�8� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M

GOSUB

GO�<���>SUB line_number �<anything �>

$LDGJ�KF�8�JL9IFLK@E<�8Kline_number ��.?<�E<OK �3�&�5�6�3�/JK8K<D<EK�ALDGJ�98:B�KF�K?<

JK8K<D<EK�8=K<I�(�0�4�6�#���EPK?@E>�8=K<Iline_number LEK@C�K?<�<E;�F=�K?<�JK8K<D<EK�@J

@>EFI<;��#=�<O<:LK<;�=IFD�8�;@I<:K�C@E<	�(�0�4�6�#ILEJ�K?<�JL9IFLK@E<�8E;�K?<�=FCCFN@E>�3�&�5�6�3�/

I<KLIEJ�<O<:LK@FE�KF�K?<�;@I<:K�C@E<�

Parameters
S line_number @J�8E�<O@JK@E>�C@E<�ELD9<I�C@K<I8C�

S  LIK?<I�:?8I8:K<IJ�FE�K?<�C@E<�8I<�@>EFI<;�LEK@C�<E;�F=�JK8K<D<EK�

Notes
S #=�EF�3�&�5�6�3�/@J�<E:FLEK<I<;	�EF�GIF9C<D�

S )E<�FGK@FE8C�JG8:<�@J�8CCFN<;�9<KN<<E�(�0 8E; �4�6�#��@K�N@CC�EFK�9<�I<K8@E<;�@E�K?<

GIF>I8D�

Errors
S #= line_number ;F<J�EFK�<O@JK��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�

S #= line_number @J�>I<8K<I�K?8E���������� 	�FECP�K?<�=@IJK���:?8I8:K<IJ�8I<�I<8;��<�>�

�������� �
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GOTO

GO�<���>TO line_number �<anything �>

$LDGJ�KF line_number ���EPK?@E>�8=K<Iline_number LEK@C�K?<�<E;�F=�K?<�JK8K<D<EK�@J

@>EFI<;��#=�<O<:LK<;�=IFD�8�;@I<:K�C@E<	�(�0�5�0 JK8IKJ�<O<:LK@FE�F=�K?<�GIF>I8D�8K�K?<�JG<:@=@<;

C@E<�

Parameters
S line_number @J�8E�<O@JK@E>�C@E<�ELD9<I�C@K<I8C�

S  LIK?<I�:?8I8:K<IJ�FE�K?<�C@E<�8I<�@>EFI<;�LEK@C�<E;�F=�JK8K<D<EK�

Notes
S �EP�ELD9<I�F=�FGK@FE8C�JG8:<J�@J�8CCFN<;�9<KN<<E�(�0 8E; �5�0	�9LK�K?<P�N@CC�EFK

9<�I<K8@E<;�@E�K?<�GIF>I8D�
S #= line_number @J�>I<8K<I�K?8E���������� 	�FECP�K?<�=@IJK���:?8I8:K<IJ�8I<�I<8;��<�>�

�(�0�5�0������������ @J�<O<:LK<;�8J�(�0�5�0���������� �

Errors
S line_number ;F<J�EFK�<O@JK��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�
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IF

IF truth_value �<, �>���\THEN�]GOTO�^���<compound_statement_true �]line_number_true �<anything �>�>

�<ELSE �<compound_statement_false �]line_number_false �<anything �>�>�>

#= truth_value @J�EFE
Q<IF	�<O<:LK<Jcompound_statement_true FI�ALDGJ�KF

line_number_true ��#=�@K�@J�Q<IF	�<O<:LK<Jcompound_statement_false FI�ALDGJ�KF

line_number_false �

Parameters
S truth_value @J�8�ELD<I@:�<OGI<JJ@FE�

S line_number_false 8E; line_number_true 8I<�<O@JK@E>�C@E<�ELD9<IJ�

S compound_statement_false 8E; compound_statement_true 8I<�:FDGFLE;

JK8K<D<EKJ	�:FEJ@JK@E>�F=�8K�C<8JK�FE<�JK8K<D<EK	�FGK@FE8CCP�=FCCFN<;�9P�=LIK?<I
JK8K<D<EKJ�J<G8I8K<;�9P�:FCFEJ�� ��.?<�:FDGFLE;�JK8K<D<EKJ�D8P�:FEK8@E

E<JK<; �*�'�˜�5�)�&�/�˜�&�-�4�&JK8K<D<EKJ�

Notes
S .?<�:FDD8�@J�FGK@FE8C�8E;�@>EFI<;�
S �&�-�4�&:C8LJ<J�8I<�FGK@FE8C��K?<P�8I<�9FLE;�KF�K?<�@EE<IDFJK�=I<<�*�' JK8K<D<EK�@=

E<JK<;���;;@K@FE8C�&�-�4�&:C8LJ<J�K?8K�?8M<�EF�D8K:?@E>�*�' 8I<�@>EFI<;�

S �CC�:C8LJ<J�DLJK�9<�FE�K?<�J8D<�GIF>I8D�C@E<�
S �5�)�&�/ 8E; �(�0�5�0 8I<�@EK<I:?8E><89C<��N?@:?�FE<�@J�:?FJ<E�@J�@E;<G<E;<EK�F=

N?<K?<I�8�JK8K<D<EK�FI�8�C@E<�ELD9<I�@J�>@M<E��(�0�5�0���1�3�*�/�5����@J�=@E<�

S �J�@E �(�0�5�0	�8EPK?@E>�8=K<I�K?<�C@E<�ELD9<I�@J�@>EFI<;�

Errors
S #= truth_value ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S truth_value <HL8CJ�� 8E; line_number_false @J�8�EFE
<O@JK@E>�C@E<�ELD9<I	�FI

truth_value @J�EFEQ<IF�8E;line_number_true @J�8�EFE
<O@JK@E>�C@E<�ELD9<I�

�6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�
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INPUT (console)

INPUT �<; �>���<prompt �\; �], �^�> var_0 �<, var_1 �>��������

*I@EKJprompt KF�K?<�J:I<<E�8E;�N8@KJ�=FI�K?<�LJ<I�KF�@EGLK�M8CL<J�=FI�K?<�JG<:@=@<;�M8I@89C<J�

.?<�J<D@:FCFE�9<=FI<�K?<�GIFDGK	�@=�GI<J<EK	�JKFGJ�8�E<NC@E<�=IFD�9<@E>�GI@EK<;�8=K<I�K?<
M8CL<J�?8M<�9<<E�<EK<I<;��#=�K?<�GIFDGK�@J�=FCCFN<;�9P�8�J<D@:FCFE	�@K�@J�GI@EK<;�N@K?�8�KI8@C@E>
� ��#=�K?<�GIFDGK�@J�=FCCFN<;�9P�8�:FDD8	�EF�HL<JK@FE�D8IB�@J�8;;<;�

Parameters
S prompt @J�8�JKI@E>�C@K<I8C�

S var_0 �
 var_1 �
�������� 8I<�M8I@89C<�E8D<J�FI�=LCCP�@E;<O<;�8II8P�<C<D<EKJ�

Notes
S 08CL<J�<EK<I<;�DLJK�9<�J<G8I8K<;�9P�:FDD8J��&<8;@E>�8E;�KI8@C@E>�N?@K<JG8:<�@J

;@J:8I;<;�
S -KI@E>�M8CL<J�:8E�9<�<EK<I<;�N@K?�FI�N@K?FLK�;FL9C<�HLFK<J���� ��

S #=�8�JKI@E>�N@K?�8�:FDD8	�C<8;@E>�FI�KI8@C@E>�N?@K<JG8:<�@J�E<<;<;	�HLFK<J�8I<�K?<
FECP�N8P�KF�<EK<I�@K�

S �<KN<<E�8�:CFJ@E>�HLFK<�8E;�K?<�:FDD8�8K�K?<�<E;�F=�K?<�<EKIP	�FECP�N?@K<
�JG8:<
@J�8CCFN<;�

S #=�HLFK<J�8I<�E<<;<;�@E�K?<�JKI@E>�@KJ<C=	�K?<�=@IJK�:?8I8:K<I�DLJK�9<�E<@K?<I�8�HLFK<
EFI�N?@K<JG8:<��#K�@J�EFK�GFJJ@9C<�KF�<EK<I�8�JKI@E>�K?8K�JK8IKJ�N@K?�8�HLFK<�K?IFL>?
�*�/�1�6�5�

S #=�8�>@M<Evar_n @J�8�ELD<I@:�M8I@89C<	�K?<�M8CL<�<EK<I<;�DLJK�9<�ELD9<I�C@K<I8C�

S �?8I8:K<IJ�9<PFE;�K?<����K?�:?8I8:K<I�F=�K?<�J:I<<E�C@E<�8I<�;@J:8I;<;�
S #=�LJ<I�@EGLK�@J�@EK<IILGK<;�9P�$�U�S�M� �#�S�F�B�L	 �$�0�/�5 N@CC�I<
<O<:LK<�K?<�*�/�1�6�5

JK8K<D<EK�

Errors
S #=�K?<�M8CL<�<EK<I<;�=FI�8�ELD<I@:�M8I@89C<�@J�EFK�8�M8C@;�ELD<I@:�C@K<I8C	�FI�K?<

ELD9<I�F=�M8CL<J�<EK<I<;�;F<J�EFK�D8K:?�K?<�ELD9<I�F=�M8I@89C<J�@E�K?<
JK8K<D<EK	� �3�F�E�P���G�S�P�N���T�U�B�S�U@J�GI@EK<;�8E;�8CC�M8CL<J�DLJK�9<�<EK<I<;�8>8@E�

S � �4�Z�O�U�B�Y���F�S�S�P�SK?8K�@J�:8LJ<;�8=K<I�K?<�GIFDGK�@J�GI@EK<;�@J�FECP�I8@J<;�8=K<I�K?<

M8CL<�J?8M<�9<<E�<EK<I<;��(F�M8CL<J�8I<�JKFI<;�
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INPUT (files)

INPUT # file_num , var_0 �<, var_1 �>��������

,<8;J�JKI@E>�FI�ELD<I@:�M8I@89C<J�=IFD�8�K<OK�=@C<�FI�K?<�'�*�&�-�%9L==<I�F=�8�I8E;FD�8::<JJ

=@C<�

Parameters
S file_num @J�K?<�ELD9<I�F=�8�=@C<�FG<E�@E�*�/�1�6�5 DF;<�FI�8�I8E;FD
8::<JJ�=@C<

FG<E�@E�3�"�/�%�0�.DF;<�

S var_0 �
 var_1 �
�������� 8I<�M8I@89C<�E8D<J�FI�=LCCP�@E;<O<;�8II8P�<C<D<EKJ�

Notes
S .?< �� @J�D8E;8KFIP��.?<I<�D8P�FI�D8P�EFK�9<�N?@K<JG8:<�9<KN<<E�*�/�1�6�5 8E;

�� �

S -KI@E>�M8CL<J�:8E�9<�<EK<I<;�N@K?�FI�N@K?FLK�;FL9C<�HLFK<J���� ��

S (LD<I@:�M8CL<J�8I<�K<ID@E8K<;�9P	 LF 	 CR 	 �
 �

S /EHLFK<;�JKI@E>J�8I<�K<ID@E8K<;�9PLF 	 CR 	 �
 �

S +LFK<;�JKI@E>J�8I<�K<ID@E8K<;�9P�K?<�:CFJ@E>�HLFK<�
S �EP�<EKIP�@J�K<ID@E8K<;�9PEOF :?8I8:K<I�FI�@KJ����K?�:?8I8:K<I�

S &<8;@E>�8E;�KI8@C@E>�N?@K<JG8:<�@J�;@J:8I;<;�
S #=�K?<�<EKIP�:8EEFK�9<�:FEM<IK<;�KF�K?<�I<HL<JK<;�KPG<	�8�Q<IF�M8CL<�@J�I<KLIE<;�
S #= file_num @J�FG<E�KF�,�:�#�%��	 �*�/�1�6�5�� I<8;J�=IFD�K?<�B<P9F8I;�LEK@C�8�I<KLIE�FI

:FDD8�@J�<E:FLEK<I<;��8J�@E�8�=@C<����IIFN�B<PJ�8E;�;<C<K<�8I<�G8JJ<;�8J�K?<@I
:FEKIFC�:?8I8:K<IJ��not J:8E:F;<J���GI<:<;<;�9P �$�)�3���	���I�'�'�
 �

Errors
S #EGLK�@J�I<HL<JK<;�8=K<I�K?<�<E;�F=�8�K<OK�=@C<�?8J�9<<E�I<8:?<;�FI�8EEOF

:?8I8:K<I�?8J�9<<E�<E:FLEK<I<;� �*�O�Q�V�U���Q�B�T�U���F�O�E�

S .?<�C8JK�:?8I8:K<I�F=�K?<�=@<C;�9L==<I�@J�I<8;��'�J�F�M�E���P�W�F�S�G�M�P�X�

S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�>I<8K<I�K?8E���������� � �0�W�F�S�G�M�P�X�

S file_num @J�C<JJ�K?8E�Q<IF��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S file_num @J�EFK�FG<E�=FI�*�/�1�6�5 FI �3�"�/�%�0�.� �#�B�E���G�J�M�F���N�P�E�F�

S file_num @J�FG<E�KF�8�$�0�. GFIK�8E;�K?@J�@J�K?<�=@IJK�*�/�1�6�5	 �-�*�/�&���*�/�1�6�5FI

�*�/�1�6�5�� :8CC�FE�K?8K�GFIK�J@E:<�K?<�9L==<I�?8J�=@CC<;�LG�:FDGC<K<CP��@�<�

�-�0�'�	 file_num �
 ?8J�9<:FD<�Q<IF�� �$�P�N�N�V�O�J�D�B�U�J�P�O���C�V�G�G�F�S���P�W�F�S�G�M�P�X�
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IOCTL

IOCTL �<#�> file_num , control_string

,8@J<J �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

Notes
S #E�!1
��-#�	 �*�0�$�5�- J<E;J�8�:FEKIFC�JKI@E>�KF�8�;<M@:<�

S .?@J�JK8K<D<EK�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Errors
S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S )K?<IN@J<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M

KEY (macro list)

KEY �\ON�]OFF�]LIST �^

.LIEJ�K?<�C@JK�F=�=LE:K@FE
B<P�D8:IFJ�FE�K?<�9FKKFD�F=�K?<�J:I<<E�0�/ FI �0�'�' ��#= �-�*�4�5 @J

JG<:@=@<;	�GI@EKJ�8�C@JK�F=�K?<��
��FI����N@K?�T�Z�O�U�B�Y���U�B�O�E�Z��=LE:K@FE�B<PJ�N@K?�K?<�=LE:K@FE
B<P

D8:IFJ�;<=@E<;�=FI�K?FJ<�B<PJ�KF�K?<�:FEJFC<�

'FJK�:?8I8:K<IJ�8I<�I<GI<J<EK<;�9P�K?<@I�JPD9FC�<HL@M8C<EK�@E�K?<�:LII<EK:F;<G8>< �
"FN<M<I	�JFD<�:?8I8:K<IJ�><K�8�;@==<I<EK�I<GI<J<EK8K@FE	�N?@:?�@J�8�JPD9FC@:�I<GI<J<EK8K@FE
F=�K?<@I�<==<:K�8J�:FEKIFC�:?8I8:K<IJ�FE�K?<�J:I<<E�

Code point Replacement Usual glyph

���I���� ���I���& d

���I���� ���I�'�& `

���I���� ���I���" \

���I���" ���I���# Z

���I���# ���I���' _

���I���$ ���I���� a

���I���% ���I���# Z

���I���$ ���I���� b

���I���% ���I���� c

���I���& ���I���� [

���I���' ���I���� ]
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KEY (macro definition)

KEY key_id , string_value

�<=@E<J�K?<�JKI@E>�D8:IF�=FI�=LE:K@FE�B<Pkey_id ��)ECP�K?<�=@IJK����:?8I8:K<IJ�F=

string_value 8I<�JKFI<;�

Parameters
S key_id @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<���˜�����> �FI �<���˜�����> N?<E

�T�Z�O�U�B�Y���U�B�O�E�Z��

S string_value @J�8�JKI@E>�<OGI<JJ@FE�

Notes
S #=key_id @J�EFK�@E�K?<�GI<J:I@9<;�I8E><	�K?<�JK8K<D<EK�@J�@EK<IGI<K<;�8J�8E�<M<EK


KI8GG@E>�,�&�: JK8K<D<EK�

S #=string_value @J�K?<�<DGKP�JKI@E>�FI�K?<�=@IJK�:?8I8:K<I�F=string_value @J

�$�)�3���	���
 	�K?<�=LE:K@FE�B<P�D8:IF�@J�JN@K:?<;�F==�8E;�JL9J<HL<EK�:8K:?@E>�F=�K?<

8JJF:@8K<;�=LE:K@FE�B<P�N@K?�*�/�,�&�:�� @J�<E89C<;�

Errors
S key_id @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S key_id @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S key_id ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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KEY (event switch)

KEY ( key_id ) �\ON�]OFF�]STOP�^

�FEKIFCJ�<M<EK�KI8GG@E>�F=�K?<�B<P�N@K?�@;<EK@=@<Ikey_id ���M<EK�KI8GG@E>�@J�JN@K:?<;�0�/ FI

�0�'�' � �4�5�0�1JLJG<E;J�<M<EK�KI8GG@E>�LEK@C�8�,�&�:�	�
���0�/ @J�<O<:LK<;��/G�KF�FE<�<M<EK�:8E�9<

KI@>><I<;�;LI@E>�JLJG<EJ@FE	�GIFM@;<;�K?8K�<M<EK�?8E;C@E>�N8J�JN@K:?<;�FE�GI@FI�KF
JLJG<EJ@FE��.?<�<M<EK�KI@>><I<;�;LI@E>�JLJG<EJ@FE�@J�?8E;C<;�@DD<;@8K<CP�8=K<I�K?<�E<OK
�,�&�:�	�
���0�/ JK8K<D<EK�

Parameters

key_id @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����> ��%<PJ�8I<�

� �'��

� �'��

� �'��

� �'��

� �'��

� �'��

� �'��

� �'��

� �'��

�
 �'����

�� �­

�� �¬

�� �®

�� �¯

%<PJ����KF��
�8I<�;<=@E<;�LJ@E>�K?<�<M<EK�KI8GG@E>�,�&�: ;<=@E@K@FE�JK8K<D<EK�

Notes
S 1@K?�T�Z�O�U�B�Y���U�B�O�E�Z	�B<P����@J �'���� 8E;�B<P����@J �'���� ��*I<
;<=@E<;�B<PJ���V��

J?@=K�KF���V���

Errors
S key_id @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S key_id @J�EFK�@E�<���˜�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S key_id ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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KEY (event definition)

KEY key_id , two_char_string

�<=@E<J�K?<�B<P�KF�KI8G�=FIkey_id �

Parameters
S key_id @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�����˜�����> �FI �<�����˜�����> N?<E �T�Z�O�U�B�Y���U�B�O�E�Z��

S two_char_string @J�8�JKI@E>�<OGI<JJ@FE�F=�C<E>K?����.?<�=@IJK�:?8I8:K<I�@J

@EK<IGI<K<;�8J�8�DF;@=@<I�N?@C<�K?<�J<:FE;�:?8I8:K<I�@J�@EK<IGI<K<;�8J�8J:8E:F;< �
.?<�DF;@=@<I�:?8I8:K<I�@J�8�9@KN@J<�0�3 :FD9@E8K@FE�F=�K?<�=FCCFN@E>�=C8>J�

�$�)�3���	���I�����
 �OK<E;<;

�$�)�3���	���I�����
 �$�B�Q�T���-�P�D�L

�$�)�3���	���I�����
 �/�V�N���-�P�D�L

�$�)�3���	���I�����
 �"�M�U

�$�)�3���	���I�����
 �$�U�S�M

�$�)�3���	���I�����
 �4�I�J�G�U�<@K?<I�J@;<�

�$�)�3���	���I�����
 �4�I�J�G�U�<@K?<I�J@;<�

 FI�K?<�LEDF;@=@<;�B<P	�K?<�DF;@=@<I�:?8I8:K<I�@J�$�)�3���	���
 �

Notes
S #=key_id @J�EFK�@E�K?<�GI<J:I@9<;�I8E><	�EF�<IIFI�@J�I8@J<;��JL:?�M8CL<J�8I<

@>EFI<;��#E�!1
��-#��JKI8E><�K?@E>J�:8E�?8GG<E�@E�K?@J�:8J<��J:I<<E�8EFD8C@<J
8E;�:I8J?<J�JL>><JK@M<�F=�LE@EK<E;<;�D<DFIP�8::<JJ�

S #=key_id @J�@E�<���˜�����> �FI �<���˜�����> N?<E �T�Z�O�U�B�Y���U�B�O�E�Z�	�K?<�JK8K<D<EK�@J

@EK<IGI<K<;�8J�8=LE:K@FE
B<P�D8:IF�;<=@E@K@FE�

Errors
S key_id @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S key_id @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S key_id ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S two_char_string @J�CFE><I�K?8E�KNF��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S two_char_string ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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KILL

KILL filter_spec

�<C<K<J�FE<�FI�DFI<�=@C<J�FE�8�;@JB�;<M@:<�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEfilter_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�K?<�=@C<J

KF�;<C<K<��1@C;:8I;J�8I<�8CCFN<;��-<<�'�*�-�&�4=FI�8�;<J:I@GK@FE�F=�N@C;:8I;J�

Notes
S �<�M<IP�:8I<=LC�N@K?�K?<�LJ<�F=�N@C;:8I;J�@E�K?@J�JK8K<D<EK��K?<��)-�D8K:?@E>

ILC<J�D8P�EFK�9<�K?<�J8D<�8J�N?8K�@J�LJL8C�FE�PFLI�FG<I8K@E>�JPJK<D	�N?@:?�:FLC;
I<JLCK�@E�LE<OG<:K<;�=@C<J�9<@E>�;<C<K<;�

S .?@J�JK8K<D<EK�D8P�EFK�;<C<K<�?@;;<E�=@C<�8E;�=@C<J�K?8K�;F�EFK�?8M<�J?FIK�E8D<J
N?@:?�8I<�C<>8C��)-�E8D<J��"FN<M<I	�K?@J�9<?8M@FLI�@J�EFK�>L8I8EK<<;�JF�PFL
DLJK�EFK�;<G<E;�FE�@K�

Errors
S filter_spec @J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S ��=@C<�N@K?�8�98J<�E8D<�<HL8C�KF�K?8K�F=�8�=@C<�D8K:?@E>filter_spec @J�FG<E�

�'�J�M�F���B�M�S�F�B�E�Z���P�Q�F�O

S (F�=@C<�D8K:?<Jfilter_spec � �'�J�M�F���O�P�U���G�P�V�O�E

S .?<�LJ<I�?8J�EF�NI@K<�G<ID@JJ@FE��1�F�S�N�J�T�T�J�P�O���E�F�O�J�F�E

S #=�8�JPEK8O�<IIFI�F::LIJ�8=K<I�K?<�:CFJ@E>�HLFK<	�K?<�=@C<�@J�I<DFM<;�8EPN8P�
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LCOPY

LCOPY �<num�>

�F<J�EFK?@E>�

Parameters
S num @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Notes
S .?@J�JK8K<D<EK�;F<J�EFK?@E>�@E�!1
��-#���*I<JLD89CP	�@K�@J�C<=K�FM<I�=IFD�8

JK8K<D<EK�@E�FC;<I�M<IJ@FEJ�F=�'-��8J@:�K?8K�NFLC;�:FGP�K?<�J:I<<E�KF�K?<�GI@EK<I�

Errors
S num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S num @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

LET

�<LET�> name = expression

�JJ@>EJ�K?<�M8CL<�F=expression KF�K?<�M8I@89C<�FI�8II8P�<C<D<EKname �

Parameters
S name @J�8�M8I@89C<�K?8K�D8P�FI�D8P�EFK�8CI<8;P�<O@JK�

S .?<�KPG<�F=expression D8K:?<J�K?8K�F=name ��K?8K�@J	�8CC�ELD<I@:�KPG<J�:8E�9<

8JJ@>E<;�KF�<8:?�FK?<I�9LK�JKI@E>J�:8E�FECP�9<�8JJ@>E<;�KF�JKI@E>J�

Errors
S name 8E; expression 8I<�EFK�F=�D8K:?@E>�KPG<J��5�Z�Q�F���N�J�T�N�B�U�D�I�
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LINE

LINE �<�<STEP�> ( x0 , y0 ) �> - �<STEP�> ( x1 , y1 ) �<, �<attr �>���<, �<B �<F�>�>���<, pattern �>�>�>

�I8NJ�8�C@E<�FI�8�9FO�@E�>I8G?@:J�DF;<��#=�# @J�EFK�JG<:@=@<;	�8�C@E<�@J�;I8NE�=IFD�	x0 �
 y0 �


KF �	x1 �
 y1 �
 	�<E;GF@EKJ�@E:CLJ@M<��#=�# @J�JG<:@=@<;	�8�I<:K8E>C<�@J�;I8NE�N@K?�J@;<J�G8I8CC<C

KF�K?<�J:I<<E�8E;�KNF�FGGFJ@E>�:FIE<IJ�JG<:@=@<;�9P�	x0 �
 y0 �
 8E; �	x1 �
 y1 �
 ��#=�K?<�JK8IK@E>

GF@EK�@J�EFK�>@M<E	�K?<�:LII<EK�>I8G?@:J�GFJ@K@FE�@J�LJ<;�8J�8�JK8I@E>�GF@EK��#=�4�5�&�1@J

JG<:@=@<;	�	x0 �
 y0 �
 @J�8E�F==J<K�=IFD�K?<�:LII<EK�GFJ@K@FE�8E;�	x1 �
 y1 �
 @J�8E�F==J<K�=IFD

�	x0 �
 y0 �
 � �-�*�/�& DFM<J�K?<�:LII<EK�>I8G?@:J�GFJ@K@FE�KF�K?<�C8JK�>@M<E�<E;GF@EK��#=�' @J

JG<:@=@<;�N@K?�# 	�K?<�I<:K8E>C<�@J�=@CC<;�N@K?�K?<�JG<:@=@<;�8KKI@9LK<��' 8E; �# D8P�9<

J<G8I8K<;�9P�Q<IF�FI�DFI<�JG8:<J�

Parameters
S attr @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> 	�N?@:?�JG<:@=@<J�K?<�:FCFLI�8KKI@9LK<�F=

K?<�C@E<��#=�@K�@J�EFK�>@M<E	�K?<�:LII<EK�8KKI@9LK<�@J�LJ<;�
S pattern @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�������������˜�����������> ��.?@J�@J�@EK<IGI<K<;�8J�8

��
9@K�9@E8IP�G8KK<IE�D8JB�8GGC@<;�KF�:FEJ<:LK@M<�G@O<CJ�@E�K?<�C@E<��8���9@K
@E;@:8K<J�8�G@O<C�GCFKK<;��8�
�9@K�@E;@:8K<J�8�G@O<C�C<=K�LEKFL:?<;��.?<�G8KK<IE�JK8IKJ
8K�K?<�DFJK�J@>E@=@:8EK�9@K	�N?@:?�@J�8GGC@<;�KF�K?<�KFGDFJK�<E;GF@EK��#=�8�9FO�@J
;I8NE	�K?<�G8KK<IE�@J�8GGC@<;�@E�K?<�=FCCFN@E>�:FLEK<I
@EKL@K@M<�J<HL<E:<��	x1 �


y1 �
�˜�	 x0 �
 y1 �
 	 �	x1 �
 y0 �
�˜�	 x0 �
 y0 �
 	�K?<E �	x1 �
 y0 �
�˜�	 x1 �
 y1 �
 	 �	x0 �
 y0 �
�˜�	 x0 �


y1 �
 @=y0 ��y1 8E; y0 	 y1 I<M<IJ<;�@=y1 ��y0 ��1?<E�;I8N@E>�8�=@CC<;�9FO	�-�*�/�&

@>EFI<J�K?<�G8KK<IE�

Notes
S #=�8�:FFI;@E8K<�@J�FLKJ@;<�K?<�J:I<<E�9FLE;8IP	�@K�@J�I<GC8:<;�N@K?�
���@=�C<JJ�K?8E�
�

FI�K?<�J:I<<E�;@D<EJ@FE��@=�C8I><I�K?8E�K?<�J:I<<E�;@D<EJ@FE��

Errors
S .?<�JK8K<D<EK�<E;J�@E�8�:FDD8�8E;�@K�@J�K?<�=@IJK�FI�K?@I;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E��#=�@K�@J

K?<�J<:FE;� �4�Z�O�U�B�Y���F�S�S�P�S�

S �EP�F=�K?<�:FFI;@E8K<J�@J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S �EP�F=�K?<�G8I8D<K<IJ�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

184 PC-BASIC



LINE INPUT (console)

LINE INPUT �<; �>���<prompt_literal �\; �], �^�> string_name

�@JGC8PJ�K?<�GIFDGK�>@M<E�@Eprompt_literal 8E;�I<8;J�LJ<I�@EGLK�=IFD�K?<�B<P9F8I;	

JKFI@E>�@K�@EKF�K?<�M8I@89C<string_name ���CC�@EGLK�@J�I<8;�LEK@C�&�O�U�F�S@J�GI<JJ<;��K?<�=@IJK����

:?8I8:K<IJ�8I<�JKFI<;��#=�K?<�� @J�>@M<E�I@>?K�8=K<I�-�*�/�&���*�/�1�6�5	�K?< �&�O�U�F�S<E;@E>�LJ<I�@EGLK

@J�EFK�<:?F<;�KF�K?<�J:I<<E�

Parameters
S prompt_literal @J�8�JKI@E>�C@K<I8C��#K�D8B<J�EF�;@==<I<E:<�N?<K?<I�@K�@J�=FCCFN<;�9P

8�:FDD8�FI�8�J<D@:FCFE�
S string_name @J�8�JKI@E>�M8I@89C<�FI�8II8P�<C<D<EK�

Notes
S #=�LJ<I�@EGLK�@J�@EK<IILGK<;�9P�$�U�S�M� �#�S�F�B�L	 �$�0�/�5 N@CC�I<
<O<:LK<�K?<�-�*�/�&���*�/�1�6�5

JK8K<D<EK�
S /EC@B<�*�/�1�6�5	 �-�*�/�&���*�/�1�6�5;F<J�EFK�<E;�K?<�GIFDGK�N@K?� �
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LINE INPUT (files)

LINE INPUT # file_num , string_name

,<8;J�JKI@E>�FI�ELD<I@:�M8I@89C<J�=IFD�8�K<OK�=@C<�FI�K?<�'�*�&�-�%9L==<I�F=�8�I8E;FD�8::<JJ

=@C<���CC�@EGLK�@J�I<8;�LEK@C�&�O�U�F�S@J�GI<JJ<;��K?<�=@IJK�����:?8I8:K<IJ�8I<�JKFI<;�file_num

DLJK�9<�K?<�ELD9<I�F=�8�=@C<�FG<E�@E�*�/�1�6�5 DF;<�FI�8�I8E;FD
8::<JJ�=@C<�FG<E�@E�3�"�/�%�0�.

DF;<�

Parameters
S string_name @J�8�JKI@E>�M8I@89C<�FI�8II8P�<C<D<EK�

Notes
S .?< �� @J�D8E;8KFIP��.?<I<�D8P�FI�D8P�EFK�9<�N?@K<JG8:<�9<KN<<E�*�/�1�6�5 8E;

�� �

S #EGLK�@J�FECP�K<ID@E8K<;�9P�8CR �

S #= file_num @J�FG<E�KF�,�:�#�%��	 �-�*�/�&���*�/�1�6�5�� I<8;J�=IFD�K?<�B<P9F8I;�LEK@C�8

I<KLIE�FI�:FDD8�@J�<E:FLEK<I<;��8J�@E�8�=@C<����IIFN�B<PJ�8E;�;<C<K<�8I<�G8JJ<;
8J�K?<@I�:FEKIFC�:?8I8:K<IJ��not J:8E:F;<J���GI<:<;<;�9P �$�)�3���	���I�'�'�
 �

Errors
S #EGLK�@J�I<HL<JK<;�8=K<I�K?<�<E;�F=�8�K<OK�=@C<�?8J�9<<E�I<8:?<;�FI�8EEOF :?8I

?8J�9<<E�<E:FLEK<I<;� �*�O�Q�V�U���Q�B�T�U���F�O�E�

S .?<�C8JK�:?8I8:K<I�F=�K?<�=@<C;�9L==<I�@J�I<8;��'�J�F�M�E���P�W�F�S�G�M�P�X�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S file_num @J�C<JJ�K?8E�Q<IF��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num @J�EFK�FG<E�=FI�*�/�1�6�5 FI �3�"�/�%�0�.� �#�B�E���G�J�M�F���N�P�E�F�

S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�FG<E�KF�8�$�0�. GFIK�8E;�K?@J�@J�K?<�=@IJK�*�/�1�6�5	 �-�*�/�&���*�/�1�6�5FI

�*�/�1�6�5�� :8CC�FE�K?8K�GFIK�J@E:<�K?<�9L==<I�?8J�=@CC<;�LG�:FDGC<K<CP��@�<�

�-�0�'�	 file_num �
 ?8J�9<:FD<�Q<IF�� �$�P�N�N�V�O�J�D�B�U�J�P�O���C�V�G�G�F�S���P�W�F�S�G�M�P�X�
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LIST

LIST �<line_number_0 �]. �>���<- �<line_number_1 �]. �>�>���<, file_spec �<anything �>�>

*I@EKJ�K?<�GIF>I8D�KF�K?<�J:I<<E�FI�8�=@C<	�JK8IK@E>�N@K?line_number_0 LG�KF�8E;�@E:CL;@E>

line_number_1 ���CJF�JKFGJ�GIF>I8D�<O<:LK@FE�8E;�I<KLIEJ�:FEKIFC�KF�K?<�LJ<I��#=�K?<�-�*�4�5

JK8K<D<EK�<E;J�N@K?�8�=@C<�JG<:@=@:8K@FE	�8EPK?@E>�=LIK?<I�@J�@>EFI<;��#E�8CC�:8J<J	�8EP�=LIK?<I
JK8K<D<EKJ�@E�8�:FDGFLE;�8=K<I�-�*�4�5 N@CC�9<�@>EFI<;	�9FK?�@E�8�GIF>I8D�8E;�@E�;@I<:K�DF;<�

1?<E�C@JK@E>�KF�K?<�J:I<<E	�K?<�J8D<�:FEKIFC�:?8I8:K<IJ�8I<�I<:F>E@J<;�8J�@E�K?<�1�3�*�/�5

JK8K<D<EK�

Notes
S #E�!1
��-#������	 �-�*�4�5 N@CC�EFK�J?FN�C@E<�ELD9<IJ���������� V ���������� @E:CLJ@M<�

�P�;<=8LCK	�*�
��-#��J �-�*�4�5 ;F<J�J?FN�K?<J<�C@E<J��"FN<M<I	�J?FN@E>�K?<D

:8E�9<�;@J89C<;�N@K?�K?<�FGK@FE�I�J�E�F���M�J�T�U�J�O�H�������������

Parameters
S line_number_0 8E; line_number_1 8I<�C@E<�ELD9<IJ�@E�K?<�I8E><�<���˜�����������> FI

8 �� KF�@E;@:8K<�K?<�C8JK�C@E<�<;@K<;��.?<�C@E<�ELD9<IJ�;F�EFK�E<<;�KF�<O@JK��K?<P

JG<:@=P�8�I8E><��#=�K?<�I8E><�@J�<DGKP	�EFK?@E>�@J�GI@EK<;�
S .?<�JKI@E>�<OGI<JJ@FEfile_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�K?<�=@C<�KF

C@JK�KF��#=�K?@J�=@C<�8CI<8;P�<O@JKJ	�@K�N@CC�9<�FM<INI@KK<E�

Errors
S ��C@E<�ELD9<I�@J�>I<8K<I�K?8E���������� � �4�Z�O�U�B�Y���F�S�S�P�S�

S file_spec ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_spec <E;J�@E�8�:FCFE�9LK�@J�EFK�8�;<M@:<�E8D<�FI�;I@M<�C<KK<I��#�B�E���G�J�M�F

�O�V�N�C�F�S�

S file_spec :FEK8@EJ�;@J8CCFN<;�:?8I8:K<IJ��#�B�E���G�J�M�F���O�V�N�C�F�S�FE �$�"�4���� �� �#�B�E

�G�J�M�F���O�B�N�F�FE�;@JB�;<M@:<J��
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LLIST

LLIST �<line_number_0 �]. �>���<- �<line_number_1 �]. �>�>

*I@EKJ�K?<�GIF>I8D�KF�K?<�C@E<�GI@EK<I�-�1�5���� 	�JK8IK@E>�N@K?line_number_0 LG�KF�8E;

@E:CL;@E>line_number_1 ���CJF�JKFGJ�GIF>I8D�<O<:LK@FE�8E;�I<KLIEJ�:FEKIFC�KF�K?<�LJ<I���EP

=LIK?<I�JK8K<D<EKJ�FE�8�C@E<�8=K<I�-�-�*�4�5 N@CC�9<�@>EFI<;	�9FK?�@E�8�GIF>I8D�8E;�@E�;@I<:K

DF;<�

Notes
S #E�!1
��-#������	 �-�-�*�4�5 N@CC�EFK�J?FN�C@E<�ELD9<IJ���������� V ���������� @E:CLJ@M<�

�P�;<=8LCK	�*�
��-#��J �-�-�*�4�5 ;F<J�J?FN�K?<J<�C@E<J��"FN<M<I	�J?FN@E>�K?<D

:8E�9<�;@J89C<;�N@K?�K?<�FGK@FE�I�J�E�F���M�J�T�U�J�O�H�������������

Parameters
S line_number_0 8E; line_number_1 8I<�C@E<�ELD9<IJ�@E�K?<�I8E><�<���˜�����������> ��FI

8 �� KF�@E;@:8K<�K?<�C8JK�C@E<�<;@K<;��.?<�C@E<�ELD9<IJ�;F�EFK�E<<;�KF�<O@JK��K?<P

JG<:@=P�8�I8E><��#=�K?<�I8E><�@J�<DGKP	�EFK?@E>�@J�GI@EK<;�

Errors
S ��C@E<�ELD9<I�@J�>I<8K<I�K?8E���������� � �4�Z�O�U�B�Y���F�S�S�P�S�
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LOAD

LOAD file_spec �<, R �>

&F8;J�K?<�GIF>I8D�JKFI<;�@E�8�=@C<�@EKF�D<DFIP���O@JK@E>�M8I@89C<J�N@CC�9<�:C<8I<;�8E;�8EP
GIF>I8D�@E�D<DFIP�N@CC�9<�<I8J<;��-�0�"�%@DGC@<J�8�$�-�&�"�3�

#= �
�3 @J�JG<:@=@<;	�B<<GJ�8CC�;8K8�=@C<J�FG<E�8E;�ILEJ�K?<�JG<:@=@<;�=@C<�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEfile_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�K?<�=@C<�KF

I<8;�K?<�GIF>I8D�=IFD�

Errors
S file_spec ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_spec :FEK8@EJ�;@J8CCFN<;�:?8I8:K<IJ��#�B�E���G�J�M�F���O�V�N�C�F�S�FE �$�"�4���� �� �#�B�E

�G�J�M�F���O�B�N�F�FE�;@JB�;<M@:<J��

S .?<�=@C<�JG<:@=@<;�@Efile_spec :8EEFK�9<�=FLE;� �'�J�M�F���O�P�U���G�P�V�O�E�

S ��CF8;<;�K<OK�=@C<�:FEK8@EJ�C@E<J�N@K?FLK�C@E<�ELD9<IJ��%�J�S�F�D�U���T�U�B�U�F�N�F�O�U���J�O���G�J�M�F�

S ��CF8;<;�K<OK�=@C<�:FEK8@EJ�C@E<J�CFE><I�K?8E�����:?8I8:K<IJ��-�J�O�F���C�V�G�G�F�S

�P�W�F�S�G�M�P�X���KK<DGK@E>�KF�CF8;�8�K<OK�=@C<�K?8K�?8JLF I8K?<I�K?8ECR LF C@E<

<E;@E>J�D8P�:8LJ<�K?@J�<IIFI�
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LOCATE

LOCATE �<row �>���<, �<col �>���<, �<cursor_visible �>���<, �<start_line �>���<, �<stop_line �>���<, �>�>�>�>�>

*FJ@K@FEJ�K?<�:LIJFI�8Krow 	 col FE�K?<�J:I<<E�8E;�:?8E><J�K?<�:LIJFI�J?8G<�8E;

M@J@9@C@KP�cursor_visible D8P�9<�
�FI����#= cursor_visible @J�
	�@K�D8B<J�K?<�:LIJFI

@EM@J@9C<��@=�@K�@J��	�D8B<J�K?<�:LIJFI�M@J@9C<��.?@J�NFIBJ�FECP�N?@C<�8�GIF>I8D�@J�ILEE@E>��.?<
:LIJFI�J?8G<�@J�8;ALJK<;�N@K?@E�8�:?8I8:K<I�:<CC�KF�JK8IK�=IFDstart_line 8E;�<E;�FE

end_line N?<I< start_line 8E; end_line 8I<�@E�<���˜�����> ��#= start_line FI end_line @J

>I<8K<I�K?8E�K?<�:?8I8:K<I�:<CC�?<@>?K�����	�JL9JK@KLK<����

Notes
S )E�<DLC8K<;�0!��:8I;J	�K?<�:LIJFI�J?8G<�G8I8D<K<IJ�8I<�@EK<IGI<K<;�@E�8

:FDGC@:8K<;�N8P�K?8K�@J�@EK<E;<;�KF�D8@EK8@E�=LE:K@FE8C�:FDG8K@9@C@KP�N@K?��!��
S #E�!1
��-#�	�:LIJFI�J?8G<�@J�GI<J<IM<;�8=K<I�GI<JJ@E>�*�O�T KN@:<��.?<�@EJ<IK


DF;<�:LIJFI�@J�;@==<I<EK�=IFD�K?<�LJL8C�?8C=
9CF:B��#E�*�
��-#�	�@EJ<IK�DF;<
I<J<KJ�K?<�:LIJFI�J?8G<�KF�;<=8LCK�

S �LIJFI�J?8G<�8E;�M@J@9@C@KP�FGK@FEJ�?8M<�EF�<==<:K�@E�>I8G?@:J�DF;<�
S &F:8K<�8::<GKJ�8��K?�:FDD8�8K�K?<�<E;	�N?@:?�@J�@>EFI<;�

Errors
S �EP�G8I8D<K<I�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S �EP�G8I8D<K<I�@J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S row @J�FLKJ@;<�K?<�:LII<EK�M@<N�8I<8��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S col @J�>I<8K<I�K?8E�K?<�:LII<EK�N@;K?��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S cursor_visible @J�EFK�@E�<���
�����> � �<���˜�������> FE�.8E;P�*�AI�� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O

�D�B�M�M�
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LOCK

LOCK �<#�> file_number �<, record_0 �>

LOCK �<#�> file_number , �<record_0 �> TO record_1

&F:BJ�8�=@C<�FI�G8IK�F=�8�=@C<�8>8@EJK�8::<JJ�9P�FK?<I�LJ<IJ��)E�8�3�"�/�%�0�.=@C<	record_0 @J

K?<�=@IJK�I<:FI;�CF:B<;�8E;record_1 @J�K?<�C8JK�I<:FI;�CF:B<;��)E�8EP�FK?<I�B@E;�F=�=@C<

record_0 8E; record_1 ?8M<�EF�<==<:K��#=record_0 @J�EFK�JG<:@=@<;	�@K�@J�8JJLD<;�KF�9<���

#=�EF�I<:FI;J�8I<�JG<:@=@<;	�K?<�N?FC<�=@C<�@J�CF:B<;�

Parameters
S file_number @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

S record_0 8E; record_1 8I<�ELD<I@:�<OGI<JJ@FEJ�@E�<���˜���?���������> �

Notes
S #E�!1
��-#��LE;<I�'-
�)-	�K?< �-�0�$�, :FDD8E;�I<HL@I<J �4�)�"�3�&���&�9�&KF�9<

CF8;<;��.?<�D8O@DLD�ELD9<I�F=�CF:BJ�@J�JG<:@=@<;�@E�K?<�'-
�)-�4�)�"�3�&

:FDD8E;��#= �4�)�"�3�&?8J�EFK�9<<E�8:K@M8K<;�FI�8CC�CF:BJ�8I<�LJ<;	�-�0�$�, I8@J<J

�1�F�S�N�J�T�T�J�P�O���E�F�O�J�F�E��*�
��-#��9<?8M<J�8J�@= �4�)�"�3�&?8J�9<<E�8:K@M8K<;�N@K?

LEC@D@K<;�CF:BJ�
S #= file_number @J�FG<E�=FI�3�"�/�%�0�.	 �-�0�$�, 8E; �6�/�-�0�$�, JK8K<D<EKJ�DLJK�D8K:?

@E�K<IDJ�F=record_0 8E; record_1 ���E�EFE
D8K:?@E>�6�/�-�0�$�, N@CC�I8@J<

�1�F�S�N�J�T�T�J�P�O���E�F�O�J�F�E�

S .F�:?<:B�@=�8EFK?<I�FG<E�=@C<�@J�K?<�J8D<�=@C<	�*�
��-#��FECP�CFFBJ�8K�K?<�98J<
E8D<�F=�K?<�=@C<	�@�<��@KJ��)-�E8D<�N@K?FLK�;@I<:KFI@<J���J�8�:FEJ<HL<E:<	�@=�8�=@C<
���U�F�T�U���U�Y�U��@J�FG<E�8E;�CF:B<;	�8E�8KK<DGK�KF�CF:B�8�=@C<���E�J�S�=�U�F�T�U���U�Y�U��N@CC�=8@C	

<M<E�@=�K?<J<�8I<�;@==<I<EK�=@C<J���FEM<IJ<CP	�@=�KNF�=@C<�E8D<J�8I<�;@==<I<EK�9LK�GF@EK
KF�K?<�J8D<�=@C<�@E�K?<�=@C<�JPJK<D��=FI�<O8DGC<�;L<�KF�=@C<�JPJK<D�C@EBJ�	�K?<E�K?<J<
N@CC�9<�:FEJ@;<I<;�8J�;@==<I<EK�=@C<J�9P���-#��

Errors
S �EP�G8I8D<K<I�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S �-�0�$�, �G8IK�F=��8�=@C<�N@K?�K?<�J8D<�E8D<�8J�8�=@C<�8CI<8;P�CF:B<;��1�F�S�N�J�T�T�J�P�O

�E�F�O�J�F�E�

S record_0 FI record_1 @J�EFK�@E�<���˜���?���������> � �#�B�E���S�F�D�P�S�E���O�V�N�C�F�S�
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LPRINT

-<< �1�3�*�/�5�

LSET

LSET string_name = expression

�FG@<J�8�JKI@E>�M8CL<�@EKF�8E�<O@JK@E>�JKI@E>�M8I@89C<�FI�8II8P�<C<D<EK��.?<�M8CL<�N@CC�9<�C<=K

ALJK@=@<;�8E;�8EP�I<D8@E@E>�:?8I8:K<IJ�8I<�I<GC8:<;�9P�JG8:<J�

Parameters
S string_name @J�8�JKI@E>�M8I@89C<�FI�8II8P�<C<D<EK�

S expression @J�8�JKI@E>�<OGI<JJ@FE�

Notes
S #=expression ?8J�8�M8CL<�K?8K�@J�CFE><I�K?8E�K?<�C<E>K?�F=�K?<�K8I><K�M8I@89C<	�@K�@J

KILE:8K<;�8K�K?<�K8@C�KF�K?<�C<E>K?�F=�K?<�K8I><K�M8I@89C<�
S #=string_name ?8J�EFK�9<<E�8CCF:8K<;�9<=FI<	�K?@J�JK8K<D<EK�?8J�EF�<==<:K�

S /J< �-�4�&�5	 �3�4�&�5FI �.�*�%�� KF�:FGP�M8CL<J�@EKF�8�'�*�&�-�%9L==<I�

S #= �-�&�5 @J�LJ<;�FE�8�'�*�&�-�%M8I@89C<�@EJK<8;�F=�-�]�3�4�&�5	�K?<�M8I@89C<�@J�;<K8:?<;

=IFD�K?<�=@<C;�8E;�8�E<N	�EFID8C�JKI@E>�M8I@89C<�@J�8CCF:8K<;�

Errors
S string_name @J�EFK�8�JKI@E>�M8I@89C<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S expression ;F<J�EFK�?8M<�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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MERGE

MERGEfile_spec

)M<IC8PJ�K?<�C@E<J�F=�8�GIF>I8D�=IFD�8�GC8@E
K<OK�GIF>I8D�=@C<�@EKF�K?<�<O@JK@E>�GIF>I8D��.?<
CF8;<;�C@E<J�FM<INI@K<�<O@JK@E>�C@E<J�@=�K?<P�?8M<�K?<�J8D<�C@E<�ELD9<I�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEfile_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�K?<�=@C<�KF

I<8;�K?<�GIF>I8D�=IFD�

Errors
S file_spec :8EEFK�9<�=FLE;� �'�J�M�F���O�P�U���G�P�V�O�E�

S file_spec :FEK8@EJ�;@J8CCFN<;�:?8I8:K<IJ��#�B�E���G�J�M�F���O�V�N�C�F�S�FE �$�"�4���� �� �#�B�E

�G�J�M�F���O�B�N�F�FE�;@JB�;<M@:<J��

S file_spec N8J�EFK�J8M<;�8J�GC8@E�K<OK��#�B�E���G�J�M�F���N�P�E�F�

S ��CF8;<;�K<OK�=@C<�:FEK8@EJ�C@E<J�N@K?FLK�C@E<�ELD9<IJ��%�J�S�F�D�U���T�U�B�U�F�N�F�O�U���J�O���G�J�M�F�

S ��CF8;<;�K<OK�=@C<�:FEK8@EJ�C@E<J�CFE><I�K?8E�����:?8I8:K<IJ��-�J�O�F���C�V�G�G�F�S

�P�W�F�S�G�M�P�X���KK<DGK@E>�KF�CF8;�8�K<OK�=@C<�K?8K�?8JLF I8K?<I�K?8ECR LF C@E<

<E;@E>J�D8P�:8LJ<�K?@J�<IIFI�
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MID$ (statement)

MID$( string_name , position �<, length �>) = substring

,<GC8:<J�G8IK�F=string_name N@K?substring �

Parameters
S string_name @J�8�M8C@;�JKI@E>�M8I@89C<�E8D<�

S position @J�8�ELD<I@:�<OGI<JJ@FE�9<KN<<E���8E;�K?<�JKI@E>�C<E>K?	�@E:CLJ@M<�

S length @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Notes
S (F�N?@K<JG8:<�@J�8CCFN<;�9<KN<<E�.�*�%�� 8E; �	 �

S #=substring @J�CFE><I�K?8Elength 	�FECP�K?<�=@IJKlength :?8I8:K<IJ�8I<�LJ<;�

S #=substring @J�J?FIK<I�K?8Elength 	�FECP�-�&�/�	substring �
 :?8I8:K<IJ�8I<

I<GC8:<;�

Errors
S position @J�>I<8K<I�K?8E�K?<�C<E>K?�F=string_name � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M	

<O:<GK�@=length @J�JG<:@=@<;�8J�
�

S position @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S length @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S position FI length 8I<�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

MKDIR

MKDIR dir_spec

�I<8K<J�8�E<N�;@I<:KFIP�FE�8�;@JB�;<M@:<�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEdir_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FEK?8K�JG<:@=@<J�K?<�G8K?

F=�K?<�E<N�;@I<:KFIP�FE�8�;@JB�;<M@:<�

Errors
S dir_spec @J�EFK�8�JKI@E>��5�Z�Q�F���N�J�T�N�B�U�D�I�

S .?<�G8I<EK�;@I<:KFIP�;F<J�EFK�<O@JK��1�B�U�I���O�P�U���G�P�V�O�E�

S .?<�;@I<:KFIP�E8D<�8CI<8;P�<O@JKJ�FE�K?8K�G8K?��1�B�U�I���'�J�M�F���B�D�D�F�T�T���F�S�S�P�S�

S .?<�LJ<I�?8J�EF�NI@K<�G<ID@JJ@FE��1�F�S�N�J�T�T�J�P�O���E�F�O�J�F�E�
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MOTOR

MOTOR�<num�>

�F<J�EFK?@E>�

Parameters
S num @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Notes
S #E�!1
��-#�	�K?@J�JK8K<D<EK�KLIEJ�FE�K?<�:8JJ<KK<�DFKFI�@=num @J�EFEQ<IF�FI

FD@KK<;	�8E;�KLIEJ�@K�F==�@=num @J�Q<IF��.?@J�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Errors
S num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S num @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

NAME

NAMEold_name AS new_name

,<E8D<J�K?<�;@JB�=@C<old_name @EKFnew_name �

Parameters
S .?<�JKI@E>�<OGI<JJ@FEJold_name 8E; new_name 8I<�M8C@;=@C<�JG<:@=@:8K@FEJ

>@M@E>�K?<�G8K?�FE�8�;@JB�;<M@:<�KF�K?<�FC;�8E;�E<N�=@C<E8D<J	�I<JG<:K@M<CP�

Notes
S new_name N@CC�9<�DF;@=@<;�@EKF8CC
LGG<I:8J<�����=FID8K�

Errors
S old_name FI new_name ?8M<�ELD9<I�M8CL<J��5�Z�Q�F���N�J�T�N�B�U�D�I�

S old_name ;F<J�EFK�<O@JK��'�J�M�F���O�P�U���G�P�V�O�E�

S ��=@C<�N@K?�8�98J<�E8D<�<HL8C�KF�K?8K�F=old_name FI new_name @J�FG<E��'�J�M�F

�B�M�S�F�B�E�Z���P�Q�F�O�

S new_name <O@JKJ��'�J�M�F���B�M�S�F�B�E�Z���F�Y�J�T�U�T�
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NEW

NEW

-KFGJ�<O<:LK@FE�F=�8�GIF>I8D	�;<C<K<J�K?<�GIF>I8D�@E�D<DFIP	�<O<:LK<J�$�-�&�"�38E;

�3�&�4�5�0�3�&8E;�I<KLIEJ�:FEKIFC�KF�K?<�LJ<I�

NEXT

NEXT �<var_0 �<, var_1 �>���������>

#K<I8K<J�8�'�0�3�˜�/�&�9�5CFFG��@E:I<D<EKJ�K?<�CFFG�M8I@89C<�8E;�ALDGJ�KF�K?<�'�0�3 JK8K<D<EK��#=

EF�M8I@89C<J�8I<�JG<:@=@<;	�E<OK�D8K:?<J�K?<�DFJK�I<:<EK�'�0�3 JK8K<D<EK��-<M<I8C�E<JK<;

�/�&�9�5 JK8K<D<EKJ�:8E�9<�:FEJFC@;8K<;�@EKF�FE<�9P�LJ@E>�K?<�M8I@89C<�C@JK��#=�FE<�FI�DFI<

M8I@89C<J�8I<�JG<:@=@<;	�K?<@I�FI;<I�DLJK�D8K:?�K?<�FI;<I�F=�<8IC@<I�'�0�3 JK8K<D<EKJ�

Parameters
S var_0 �
 var_1 �
�������� 8I<�ELD<I@:�M8I@89C<J�N?@:?�8I<�CFFG�:FLEK<IJ�@E�8�'�0�3

JK8K<D<EK�

Errors
S (F �'�0�3 JK8K<D<EK�@J�=FLE;�KF�D8K:?�K?<�/�&�9�5 JK8K<D<EK�8E;�M8I@89C<J��/�&�9�5

�X�J�U�I�P�V�U���'�0�3�

S var_0 �
 var_1 �
�������� 8I<�JKI@E>�M8I@89C<J��/�&�9�5���X�J�U�I�P�V�U���'�0�3�

S .?<��@DGC@:@K�FI�<OGC@:@K��CFFG�M8I@89C<�@J�8E�@EK<><I�M8I@89C<�8E;�@J�K8B<E�FLKJ@;<�K?<
I8E>< �<�������������
�������������> N?<E�@E:I<D<EK<;�8=K<I�K?<�=@E8C�@K<I8K@FE��0�W�F�S�G�M�P�X�
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NOISE

NOISE source , volume , duration

!<E<I8K<J�M8I@FLJ�B@E;J�F=�EF@J<�

Parameters
S source @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> ��#K�@E;@:8K<J�K?<�KPG<�F=�EF@J<�

source type top of frequency band (Hz)


 G<I@F;@: ����

� G<I@F;@: ����

� G<I@F;@: ����

� G<I@F;@: C8JK�KFE<�GC8P<;�FE�MF@:<��


 N?@K<�EF@J< ����

� N?@K<�EF@J< ����

� N?@K<�EF@J< ����

� N?@K<�EF@J< C8JK�KFE<�GC8P<;�FE�MF@:<��

S volume @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����> �

S duration @J�8�ELD<I@:�<OGI<JJ@FE�

0FCLD<�8E;�;LI8K@FE�8I<�;<K<ID@E<;�@E�K?<�J8D<�N8P�8J�=FI�K?<�4�0�6�/�%JK8K<D<EK��J<<

K?<I<�

Notes
S .?@J�JK8K<D<EK�@J�FECP�8M8@C89C<�@=�T�Z�O�U�B�Y���\�Q�D�K�S�]�U�B�O�E�Z�^@J�J<K�

Errors
S �4�0�6�/�%���0�/?8J�EFK�9<<E�<O<:LK<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S duration @J�EFK�@E�<�������������˜�����������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S volume @J�EFK�@E�<���˜�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S source @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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ON(calculated jump)

ON n �\GOTO�]GOSUB�^ line_number_0 �<, line_number_1 �>��������

$LDGJ�KF�K?<n K?�C@E<�ELD9<I�JG<:@=@<;�@E�K?<�C@JK��#=n @J�
�FI�>I<8K<I�K?8E�K?<�ELD9<I�F=

C@E<�ELD9<IJ�@E�K?<�C@JK	�EF�ALDG�@J�G<I=FID<;��#=�(�0�5�0 @J�JG<:@=@<;	�K?<�ALDG�@J�LE:FE;@K@FE8C�

@=�(�0�4�6�#@J�JG<:@=@<;	�ALDGJ�KF�8�JL9IFLK@E<�

Parameters
S n @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> ��.?<�<OGI<JJ@FE�DLJK�EFK�JK8IK�N@K?�K?<

�4�5�3�*�(	 �1�&�/	 �1�-�"�: FI �5�*�.�&�3=LE:K@FE�B<PNFI;J��@=�PFL�E<<;�K?<J<�=LE:K@FEJ	

K?<�<OGI<JJ@FE�DLJK�9<�9I8:B<K<;�
S line_number_0 �
 line_number_1 �
�������� 8I<�<O@JK@E>�C@E<�ELD9<IJ�@E�K?<�GIF>I8D�

Errors
S n ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S n @J�EFK�@E�<�������������˜�����������> 	 �0�W�F�S�G�M�P�X�

S n @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S .?<�C@E<�ELD9<I�ALDG<;�KF�;F<J�EFK�<O@JK��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�
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ON(event trapping)

ON �\COM(n) �]KEY(n) �]STRIG( n) �]PEN�]PLAY(n) �]TIMER( x) �^ GOSUBline_number

�<=@E<J�8E�<M<EK�KI8GG@E>�JL9IFLK@E<��.?<�KPG<�F=�<M<EK�@J�>@M<E�9P�FE<�F=�K?<�=FCCFN@E>
B<PNFI;J�

�$�0�.�	n�
 .?<�<M<EK�@J�KI@>><I<;�@=�;8K8�@J�GI<J<EK�@E�K?<�@EGLK�9L==<I�F=�K?<�$�0�.n�� � n @J�K?<

GFIK�ELD9<I�@E�<���
���>�

�,�&�:�	n�
 .?<�<M<EK�@J�KI@>><I<;�@=�B<Pn @J�GI<JJ<;�n @J�K?<�B<P�ELD9<I�<���˜�����> ;<=@E<;�@E

K?<�,�&�: JK8K<D<EK�

�4�5�3�*�(�	n�
 .?<P�<M<EK�@J�KI@>><I<;�@=�=@I<�9LKKFEn @J�GI<JJ<;�n @E�<���
���
���
���> I<=<I�KF�K?<�KNF

=@I<�KI@>><IJ�FE�KNF�AFPJK@:BJ�

�1�&�/ .?<�<M<EK�@J�KI@>><I<;�@=�K?<�C@>?K�G<E�@J�FE�K?<�J:I<<E���#E�*�
��-#�	�K?<�C@>?K
G<E�@J�<DLC8K<;�9P�;<=8LCK�9P�K?<�I@>?K�DFLJ<�9LKKFE��

�1�-�"�:�	n�
 .?<�<M<EK�@J�KI@>><I<;�@=�K?<I<�8I<�<O8:KCPn EFK<J�C<=K�FE�K?<�DLJ@:�98:B>IFLE;

HL<L<�n @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����>�

�5�*�.�&�3�	x �
 .?<�<M<EK�@J�KI@>><I<;�<M<IPx J<:FE;J�8=K<I�K?<�5�*�.�&�3���0�/JK8K<D<EK�x @J�8

ELD<I@:�<OGI<JJ@FE�@E�<���˜�����������> �

Notes
S �M<EK�KI8GG@E>�=FI�PFLI�:?FJ<E�<M<EK�=@IJK�E<<;J�KF�9<�<E89C<;�LJ@E>�FE<�F=�K?<

JK8K<D<EKJ��$�0�.�	n�
���0�/ 	 �,�&�:�	n�
���0�/ 	 �4�5�3�*�(�	n�
���0�/ 	 �1�&�/���0�/	 �1�-�"�:���0�/ 	 �5�*�.�&�3

�0�/

S �M<EKJ�8I<�FECP�KI8GG<;�N?<E�8�GIF>I8D�@J�ILEE@E>�

Errors
S n FI x ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S n @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S n FI x @J�FLKJ@;<�K?<�JG<:@=@<;�I8E><��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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ON ERROR

ON ERROR GOTO�\line_number �]0�^

.LIEJ�<IIFI�KI8GG@E>�FE�FI�F==��1?<Eline_number @J�J<K	�8EP�<IIFI�:8LJ<J�K?<�<IIFI�?8E;C@E>

IFLK@E<�JK8IK@E>�8K�K?8K�C@E<�ELD9<I�KF�9<�:8CC<;��EF�D<JJ8><�@J�GI@EK<;�8E;�GIF>I8D
<O<:LK@FE�@J�EFK�JKFGG<;��.?<�<IIFI�?8E;C@E>�IFLK@E<�@J�<E;<;�9P�8�3�&�4�6�.�&JK8K<D<EK��1?@C<

@E�8E�<IIFI�?8E;C@E>�IFLK@E<	�<M<EKJ�8I<�G8LJ<;�8E;�<IIFI�KI8GG@E>�@J�;@J89C<;���=K<I�K?<
�3�&�4�6�.�&JK8K<D<EK	�8EP�KI@>><I<;�<M<EKJ�8I<�G@:B<;�LG�@E�K?<�=FCCFN@E>�FI;<I��,�&�: 	 �5�*�.�&�3	

�1�-�"�: 
�K?<�FI;<I�F=�K?<�FK?<IJ�@J�LEBEFNE��/EC@B<�<M<EK�KI8GG@E>	�<IIFI�KI8GG@E>�I<D8@EJ

8:K@M<�N?<E�EF�GIF>I8D�@J�ILEE@E>��0�/���&�3�3�0�3���(�0�5�0����KLIEJ�F==�<IIFI�KI8GG@E>�

Parameters
S line_number @J�8E�<O@JK@E>�C@E<�ELD9<I�@E�K?<�GIF>I8D�

Notes
S #K�@J�EFK�GFJJ@9C<�KF�JK8IK�K?<�<IIFI�?8E;C<I�8K�C@E<�ELD9<I�� �

Errors
S line_number ;F<J�EFK�<O@JK��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�
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OPEN

OPEN mode_char , �<#�> file_num , file_spec �<, rec_len �>

OPEN file_spec �<FOR �\INPUT�]OUTPUT�]APPEND�]RANDOM�^�>���<ACCESS�\READ�]WRITE�]READ WRITE�^�>

�<SHARED�]LOCK �\READ�]WRITE�]READ WRITE�^�> AS �<#�> file_num �<LEN = rec_len �>

)G<EJ�8�;8K8�=@C<�FE�8�;<M@:<�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEfile_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE�

S file_num @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜max_files �> 	�N?<I< max_files @J�K?<

D8O@DLD�=@C<�ELD9<I�;<=8LCK����
S rec_len @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> ��K?<�I<:FI;�C<E>K?�

S mode_char @J�8�JKI@E>�<OGI<JJ@FE�F=�N?@:?�K?<�=@IJK�:?8I8:K<I�@J�FE<�F=�<���*���
�����0���


���"���
�����3���> �

Access modes

.?< �'�0�3 DF;<J�FI mode_char 8I<�8J�=FCCFNJ�

mode_char FOR Effect

���*�� �*�/�1�6�5 )G<EJ�8�K<OK�=@C<�=FI�I<8;@E>�8E;�GFJ@K@FEJ�K?<�=@C<�GF@EK<I�8K�K?<�JK8IK�

���0�� �0�6�5�1�6�5 .ILE:8K<J�8�K<OK�=@C<�8K�K?<�JK8IK�8E;�FG<EJ�@K�=FI�NI@K@E>���EP�;8K8
GI<M@FLJCP�GI<J<EK�@E�K?<�=@C<�N@CC�9<�;<C<K<;�

���"�� �"�1�1�&�/�% )G<EJ�8�K<OK�=@C<�=FI�NI@K@E>�8K�K?<�<E;�F=�8EP�<O@JK@E>�;8K8�

���3�� �3�"�/�%�0�. )G<EJ�8�=@C<�=FI�I8E;FD�8::<JJ��K?<�=@C<�@J�;@M@;<;�@E�I<:FI;J�F=
C<E>K?rec_len ��#=�-�&�/@J�EFK�JG<:@=@<;	�K?<�I<:FI;�C<E>K?�;<=8LCKJ�KF

�����.?<�=@C<�:FEK<EKJ�:8E�9<�8::<JJ<;�LJ@E>�(�&�58E; �1�6�5F=�K?<

�'�*�&�-�%9L==<I��K?<�'�*�&�-�%9L==<I�:8E�9<�8::<JJ<;�K?IFL>? �'�*�&�-�%

M8I@89C<J�FI�K?IFL>?�1�3�*�/�5��8E; �*�/�1�6�5��JK8K<D<EKJ�

#=�EF�'�0�3 DF;<�FI mode_char @J�JG<:@=@<;	�K?<�=@C<�@J�FG<E<;�=FI�3�"�/�%�0�.�

#=�9FK?�'�0�3 8E; �"�$�$�&�4�48I<�JG<:@=@<;	�8EP�"�$�$�&�4�4DF;<�@J�8CCFN<;�=FI�3�"�/�%�0�.9LK�=FI�K?<

FK?<I�DF;<J�K?<�8::<JJ�DLJK�D8K:?�8J�=FCCFNJ�
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FOR default ACCESS allowed ACCESS

�*�/�1�6�5 �3�&�"�% �3�&�"�%

�0�6�5�1�6�5 �8�3�*�5�& �8�3�*�5�&

�"�1�1�&�/�% �3�&�"�%���8�3�*�5�& �3�&�"�%���8�3�*�5�&

�3�"�/�%�0�. �3�&�"�%���8�3�*�5�& 8CC

Sharing and locks

#=�E<@K?<I�4�)�"�3�&�%EFI �-�0�$�, 8I<�JG<:@=@<;��#EJ@;<�K?@J�GIF:<JJ	�8�=@C<�D8P�9<�FG<E<;�DLCK@GC<

K@D<J�=FI�*�/�1�6�5 FI �3�"�/�%�0�.9LK�FECP�FE:<�=FI�0�6�5�1�6�5FI �"�1�1�&�/�%	�8J�CFE>�8J�@K�@J�8>8@E

FG<E<;�@E�;<=8LCK�DF;<��#K�D8P�EFK�9<�FG<E<;�@E�4�)�"�3�&�%FI�8EP �-�0�$�, DF;<J�

#= �4�)�"�3�&�%	 �-�0�$�,���3�&�"�%	 �-�0�$�,���8�3�*�5�&FI �-�0�$�,���3�&�"�%���8�3�*�5�&@J�JG<:@=@<;	�N?<K?<I�KNF�0�1�&�/

JK8K<D<EKJ�D8P�8::<JJ�K?<�J8D<�=@C<�;<G<E;J�FE�FE<�J�-�0�$�, JK8KLJ�8E;�K?<�FK?<I�J

�"�$�$�&�4�4JK8KLJ�8E;�M@:<�M<IJ8�� FI�KNF�0�1�&�/ JK8K<D<EKJ�8J�=FCCFNJ�

OPEN "file" lock_1 AS 1

OPEN "file" ACCESS acc_2 SHAREDAS 2

K?<�=FCCFN@E>�:FD9@E8K@FEJ�8I<�8CCFN<;�

Access allowed acc_2

READ WRITE READ WRITE

lock_1 SHARED P<J P<J P<J

LOCK READ EF P<J EF

LOCK WRITE P<J EF EF

LOCK READ WRITE EF EF EF

#E�!1
��-#��LE;<I�'-
�)-�N@K? �4�)�"�3�&���&�9�&8:K@M<	�K?<J<�CF:BJ�J?FLC;�9<�<E=FI:<;�8:IFJJ

8�E<KNFIB�8J�N<CC�8J�@EJ@;<�8�J@E>C<���-#��GIF:<JJ��1@K?FLK�4�)�"�3�&�%8E; �-�0�$�, 	�K?<�=@C<�@J

CF:B<;�<O:CLJ@M<CP�=FI�LJ<�9P�K?<�!1
��-#��GIF:<JJ���P�:FEKI8JK	�@E�*�
��-#�	�K?<�CF:BJ
8I<�FECP�@DGC<D<EK<;�@EK<IE8CCP��1?<K?<I�FK?<I�GIF:<JJ<J�D8P�8::<JJ�K?<�=@C<�N@CC�;<G<E;�FE
K?<�?FJK�)-�

.F�:?<:B�@=�8EFK?<I�FG<E�=@C<�@J�K?<�J8D<�=@C<	�*�
��-#��FECP�CFFBJ�8K�K?<�98J<�E8D<�F=�K?<
=@C<	�@�<��@KJ��)-�E8D<�N@K?FLK�;@I<:KFI@<J���J�8�:FEJ<HL<E:<	�@=�8�=@C<���U�F�T�U���U�Y�U��@J�FG<E

8E;�CF:B<;	�8E�8KK<DGK�KF�CF:B�8�=@C<���E�J�S�=�U�F�T�U���U�Y�U��N@CC�=8@C	�<M<E�@=�K?<J<�8I<�;@==<I<EK�=@C<J�

�FEM<IJ<CP	�@=�KNF�=@C<�E8D<J�8I<�;@==<I<EK�9LK�GF@EK�KF�K?<�J8D<�=@C<�@E�K?<�=@C<�JPJK<D��=FI
<O8DGC<�;L<�KF�=@C<�JPJK<D�C@EBJ�	�K?<E�K?<J<�N@CC�9<�:FEJ@;<I<;�8J�;@==<I<EK�=@C<J�9P���-#��
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File specifications

� file specification file_spec @J�8�EFE
<DGKP�JKI@E>�<OGI<JJ@FE�F=�K?<�=FID

" �<device : �>parameters " 	�N?<I< device @J�8�*�
��-#� ;<M@:<8E;�K?<�=FID�F=�K?<

parameters @J�JG<:@=@:�KF�K?<�KPG<�F=�;<M@:<��#=device @J�FD@KK<;	�K?<�:LII<EK�;<M@:<��FE<�F=

K?<�;@JB�;<M@:<J�FI�$�"�4���� ��@J�LJ<;�

Disk devices �"�� Ñ �;�� and �!��

parameters DLJK�JG<:@=P�8�M8C@;�=@C<�G8K?�F=�K?<�=FID�<\ �>�<dirname \ �>�������� filename �

*�
��-#��=FCCFNJ��)-�=@C<�JPJK<D�:FEM<EK@FEJ���@I<:KFIP�E8D<J�8I<�J<G8I8K<;�N@K?
98:BJC8J?<J �= �<M<E�@=�K?<�?FJK�)-�J<G8I8K<J�G8K?J�N@K?�=FIN8I;�JC8J?<J��� @C<�8E;

;@I<:KFIP�E8D<J�:FEJ@JK�F=�8��
:?8I8:K<I�E8D<�8E;��
:?8I8:K<I�<OK<EJ@FE��(8D<J�8I<
:8J<�@EJ<EJ@K@M<��*<ID@JJ@9C<�:?8I8:K<IJ�=FI�9FK?�=@C<E8D<�8E;�<OK<EJ@FE�8I<�K?<
GI@EK89C<��-�##�:?8I8:K<IJ�@E�K?<�I8E><���I���� U ���I���& <O:CL;@E>�K?<�:?8I8:K<IJ����������

�����
��������������������������� ���=���<���>���] ��-G8:<J�8I<�8CCFN<;�9LK�C<8;@E>�8E;�KI8@C@E>�JG8:<J�8I<

@>EFI<;��.?<�E8D<J �"�6�9	 �$�0�/ 	 �1�3�/ 8E; �/�6�- 8I<�I<J<IM<;�8J�;<M@:<�8C@8J<J�8E;

8I<�EFK�C<>8C�E8D<J�=FI�=@C<J�FI�;@I<:KFI@<J�FE�8�;@JB�;<M@:<�

��G8K?�JK8IK@E>�N@K?�8�98:BJC8J?�@J�@EK<IGI<K<;�8J�8E�89JFCLK<�G8K?	�JK8IK@E>�8K�K?<�IFFK
F=�K?<�JG<:@=@<;�;@JB�;<M@:<��)K?<IN@J<	�K?<�G8K?�@J�@EK<IGI<K<;�8J�I<C8K@M<�KF�K?<
:LII<EK�;@I<:KFIP�FE�K?<�JG<:@=@<;�;<M@:<��.?<�JG<:@8C�;@I<:KFIP�E8D<.. I<=<IJ�KF�K?<

G8I<EK�;@I<:KFIP�F=�8�GI<:<;@E>�G8K?	�FI�K?<�G8I<EK�;@I<:KFIP�F=�K?<�:LII<EK�;@I<:KFIP�@=
EF�G8K?�@J�>@M<E��.?<�JG<:@8C�;@I<:KFIP�E8D<. I<=<IJ�KF�K?<�J8D<�;@I<:KFIP�8J�>@M<E

9P�K?<�GI<:<;@E>�G8K?	�FI�K?<�:LII<EK�;@I<:KFIP�@=�EF�GI<:<;@E>�G8K?�@J�>@M<E�

#=�K?<�=@C<�E8D<�GIFM@;<;�;F<J�EFK�:FEK8@E�8EP�;FKJ	�K?<�-�0�"�%	 �4�"�7�&	 �#�-�0�"�%	

�#�4�"�7�&	 �$�)�"�*�/ 	 �.�&�3�(�&	 �3�6�/ 	�8E; �-�*�4�5 JK8K<D<EKJ�8GG<E;�K?<�;<=8LCK�<OK<EJ@FE

���#�"�4 ��.F�I<=<I�KF�8�=@C<�E8D<�N@K?FLK�8E�<OK<EJ@FE	�K?<�=@C<�JG<:@=@:8K@FE�J?FLC;�<E;�@E

8�;FK �� �� FI�FK?<I�JK8K<D<EKJ	�8GG<E;@E>�8�;FK�@J�8CCFN<;�9LK�EFK�I<HL@I<;�

Compatibility notes

/EC@B<�*�
��-#�	�JFD<�M<IJ@FEJ�F=�'-
�)-�8CCFN�:<IK8@E�:?8I8:K<IJ�@E�K?<�I8E><
���I���' U ���I�'�' ��"FN<M<I	�K?<@I�G<ID@JJ@9@C@KP�8E;�@EK<IGI<K8K@FE�;<G<E;J�FE�K?<�:FEJFC<

:F;<�G8><	�N?@:?�D8P�9<�;@==<I<EK�=IFD�K?<�;@JGC8P�:F;<�G8><�K?8K�8==<:KJ�!1

��-#����<G<E;@E>�FE�@KJ�:FEJFC<�:F;<�G8><	�'-
�)-�N@CC�I<GC8:<�8::<EK<;�C<KK<IJ
9P�K?<@I�LE8::<EK<;�LGG<I:8J<�M8I@8EK��-FD<��)-�@DGC<D<EK8K@FEJ�N@CC�I<DFM<
JG8:<J�=IFD�=@C<E8D<J��EFK89CP	�K?@J�@J�K?<�:8J<�FE��)-�FO�

#E�FI;<I�KF�8CCFN�8::<JJ�KF�=@C<J�N?FJ<�E8D<�FE�K?<�?FJK�JPJK<D�;F<J�EFK�:FE=FID�KF
�)-�JK8E;8I;J�N?@C<�D8@EK8@E@E>�:FDG8K@9@C@KP�N@K?�!1
��-#�	�*�
��-#��N@CC�=FCCFN
K?<J<�JK<GJ�KF�D8K:?��)-
JKPC<�=@C<�E8D<J�KF�?FJK�=@C<�E8D<J�
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�� &FFB�=FI�8�=@C<�N@K?�K?<�E8D<�8J�GIFM@;<;��.?@J�:8E�9<�8�CFE>�=@C<�E8D<�N?@:?
D8P�:FEK8@E�EFE
G<ID@JJ@9C<�:?8I8:K<IJ�8E;�N?@:?�N@CC�9<�:8J<�J<EJ@K@M<�@=
PFLI�=@C<�JPJK<D�@J�

�� #=�JL:?�8�=@C<�@J�EFK�=FLE;	�@K�N@CC�KILE:8K<�K?<�E8D<�GIFM@;<;�KF�8CC
LGG<I:8J<
����=FID8K�8E;�CFFB�=FI�8E�<O8:K�D8K:?��.?<�KILE:8K<;�E8D<�:FEJ@JKJ�F=�K?<
=@IJK���:?8I8:K<IJ�9<=FI<�K?<�=@IJK�;FK	�=FCCFN<;�9P�K?<�=@IJK�K?I<<�:?8I8:K<IJ
8=K<I�K?<�=@IJK�;FK��#=�K?<�I<JLCK@E>�=@C<�E8D<�:FEK8@EJ�EFE
G<ID@JJ@9C<
:?8I8:K<IJ	�8E�<IIFI�N@CC�9<�I8@J<;�

�� &FFB�=FI�����E8D<J�@E�D@O<;�:8J<�N?@:?�D8K:?�K?<�E8D<�GIFM@;<;�@E�8�:8J<

@EJ<EJ@K@M<�N8P��-L:?�=@C<J�8I<�J<8I:?<;�@E�C<O@:F>I8G?@:�FI;<I�� @C<�E8D<J
CFE><I�K?8E�����N@CC�EFK�9<�D8K:?<;	�LEC<JJ�K?<@I�E8D<�@J�<EK<I<;�<O8:KCP��)E
1@E;FNJ	�K?<�E8D<�D8K:?<;�:8E�9<�8�J?FIK�=@C<E8D<�8J�N<CC�8J�8�CFE>
=@C<E8D<�GIFM@;<;�@K�@J�F=�����C<E>K?�V�@K�D8P	�=FI�<O8DGC<	�:FEK8@E�JG8:<J
8E;�K?LJ�EFK�9<�8�M8C@;�1@E;FNJ�J?FIK�=@C<�E8D<�

#=�K?<�=@C<�E8D<�GIFM@;<;�<E;J�@E�8�J@E>C<�;FK�8E;�:FEK8@EJ�EF�FK?<I�;FKJ	�*�
��-#�
N@CC�=@IJK�D8K:?�K?<�E8D<�8J�GIFM@;<;��@=�K?@J�@J�EFK�=FLE;	�@K�N@CC�D8K:?�K?<�E8D<�8J
GIFM@;<;�9LK�N@K?FLK�K?<�J@E>C<�;FK��.?<�����=FID8K�F=�JL:?�8�=@C<�E8D<�N@CC�D8K:?�=@C<
E8D<J�N@K?�8E;�N@K?FLK�K?<�;FK	�@E�C<O@:F>I8G?@:�FI;<I�

#=�EF�D8K:?@E>�=@C<�@J�=FLE;�=FI�8E�FLKGLK�=@C<�E8D<	�8�E<N�=@C<�N@CC�9<�:I<8K<;�N@K?�8E
8CC
LGG<I:8J<�����=@C<�E8D<�

Cassette device �$�"�4����

parameters :8E�9<�8�=@C<�E8D<�F=�LG�KF�<@>?K�:?8I8:K<IJ���8JJ<KK<�=@C<�E8D<J�8I<

:8J<�J<EJ@K@M<	�?8M<�EF�G8K?�FI�<OK<EJ@FE	�D8P�9<�<DGKP�8E;�;F�EFK�E<<;�KF�9<
LE@HL<��.?<P�D8P�:FEK8@E�8EP�:?8I8:K<I�@E�K?<�I8E><���I���� U ���I�'�' ��)E�K?<�:8JJ<KK<

;<M@:<	�N?<E�:8CC<;�@E�;@I<:K�DF;<	�0�1�&�/	 �$�)�"�*�/ 	 �.�&�3�(�&	 �-�0�"�%8E; �#�-�0�"�%N@CC

GI@EK�8�D<JJ8><�KF�K?<�:FEJFC<�=FI�<8:?�=@C<�=FLE;�N?@C<�N@E;@E>�K?<�K8G<��.?<
D<JJ8><�:FEJ@JKJ�F=�K?<�=@C<E8D<�=FCCFN<;�9P�8�;FK�8E;�K?<�=@C<�KPG<�8E;�:FE:CL;<;
N@K?�8�JK8KLJ�D<JJ8><��.?<�=@C<�KPG<�@J�FE<�F=�K?<�=FCCFN@E>�

A *IF>I8D�=@C<�@E�K<OK�=FID8K

B *IF>I8D�=@C<�@E�KFB<E@J<;�=FID8K

D �8K8�=@C<

M �#�4�"�7�&D<DFIP�@D8><

P *IF>I8D�=@C<�@E�GIFK<:K<;�=FID8K

#=�K?<�=@C<�;F<J�EFK�D8K:?�K?<�=@C<�JG<:@=@:8K@FE�8E;�I<HL@I<;�=@C<�KPG<	�K?<�JK8KLJ�@J
�4�L�J�Q�Q�F�E��@=�K?<�=@C<�D8K:?<J	�K?<�JK8KLJ�@J�'�P�V�O�E��1?<E�:8CC<;�=IFD�8�GIF>I8D	�K?<J<

JK8K<D<EKJ�;F�EFK�GI@EK�D<JJ8><J�KF�K?<�:FEJFC<��#=�K?<device N8J�JG<:@=@<;

<OGC@:@KCP	parameters D8P�8CJF�9<�<DGKP��#E�K?@J�:8J<�K?<�=@IJK�=@C<�F=�K?<�8GGIFGI@8K<

KPG<�@J�FG<E<;�
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Console and parallel devices �4�$�3�/��, �,�:�#�%��, and �-�1�5n��

.?<J<�;<M@:<J�;F�EFK�8CCFN�=LIK?<I�;<M@:<�G8I8D<K<IJ�

Serial devices �$�0�.n��

1?<E�FG<E@E>�8�$�0�. GFIK	�K?<file_spec ?8J�K?<�=FID

"COMn: �<speed �<, parity �<, data �<, stop �<,RS �>�<,CS �<n�>�>�<,DS �<n�>�>�<,CD�<n�>�>�<,LF �>�<,PE �>�>�>�>�>"

.?<�=@IJK�=FLI�G8I8D<K<IJ�8=K<I�K?<�;<M@:<�:FCFE�DLJK�9<�>@M<E�@E�K?<�FI;<I�JG<:@=@<;
9LK�K?<�E8D<;�G8I8D<K<IJ�:8E�9<�>@M<E�@E�8EP�FI;<I��.?<�D<8E@E>�F=�K?<�G8I8D<K<IJ
@J�
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Parameter Default Meaning

speed ������ �8L;��9GJ��I8K<�=FI�K?<�:FEE<:K@FE�speed @J�FE<�F=�<�����


�������
���������
���������
���������
�����������
�����������
�����������
�����������
�����������> �

parity �& *8I@KP�9@K�:FEM<EK@FE�parity @J�FE<�F=�<�4�
���.�
���0�
���&�
���/�>�

parity Meaning Effect

�4 -*��� *8I@KP�9@K�8CN8PJ�J<K�KF�
�

�. '�,% *8I@KP�9@K�8CN8PJ�J<K�KF���

�0 )�� *8I@KP�9@K�J<K�JF�K?8K�:?8I8:K<I
G8I@KP�@J�F;;�

�& �0�( *8I@KP�9@K�J<K�JF�K?8K�:?8I8:K<I
G8I@KP�@J�<M<E�

�/ ()(� (F�G8I@KP�9@K�KI8EJD@KK<;�FI
I<:<@M<;�

data �� �8K8�9@KJ�G<I�9PK<�data DLJK�9<�FE<�F=�<���
�����
�����
�����
�����> ���

9PK<�:FEJ@JKJ�F=�K?<�;8K8�9@KJ�GCLJ�G8I@KP�9@K	�@=�8EP���PK<
J@Q<�DLJK�9<�@E�K?<�I8E><�<���˜���>��@=data @J�� 	 parity DLJK

EFK�9<�/��@=data @J�� 	 parity DLJK�9<�/�

stop �� .?<�ELD9<I�F=�JKFG�9@KJ�stop DLJK�9<�� FI �� ���<=8LCK�@J�� @=

speed @J���� FI ������ � �� FK?<IN@J<�

�3�4 EF -LGGI<JJ Request To Send�

�$�4�<n�> �$�4�������� -<K Clear To Send K@D<FLK�KFn D@CC@J<:FE;J��#=n @J�� FI�EFK

>@M<E	�;@J89C<��.-�:?<:B���<=8LCK�@J�$�4��@=�3�4@J�J<K��$�4��������

FK?<IN@J<�

�%�4�<n�> �%�4�������� -<K Data Set Ready K@D<FLK�KFn D@CC@J<:FE;J��#=n @J�� FI

EFK�>@M<E	�;@J89C<��-,�:?<:B�

�$�%�<n�> �$�%�� -<K Carrier Detect K@D<FLK�KFn D@CC@J<:FE;J��#=n @J�� FI�EFK

>@M<E	�;@J89C<����:?<:B�

�-�' EF -<E;�8�C@E<�=<<;�8=K<I�<8:?�:8II@8><�I<KLIE�

�1�& EF �E89C<�G8I@KP�:?<:B@E>��.?@J�J<KK@E>�@J�@>EFI<;�9P�*�

��-#���

Notes
S #=�8 �$�0�. GFIK�@J�FG<E<;�=FI�3�"�/�%�0�.	�8::<JJ�@J�9PK<
=FI
9PK<�I8K?<I�K?8E�K?IFL>?

�'�*�&�-�% I<:FI;J� �1�3�*�/�5�� 8E; �*�/�1�6�5�� 8::<JJ�K?<�GFIK�;@I<:KCP�rec_len J<KJ�K?<

ELD9<I�F=�9PK<J�I<8;�9P�K?<�(�&�5 8E; �1�6�5 JK8K<D<EKJ�

S  FI �*�/�1�6�5	 �0�6�5�1�6�58E; �"�1�1�&�/�%DF;<J	 �-�&�/ D8P�9<�JG<:@=@<;�9LK�@J�@>EFI<;�

S #=�#�)�@J�8KK<DGK<;�:FEKI8M<E@E>�K?<�'�0�3 DF;<�JG<:@=@<;	�K?<�1�3�*�/�5 FI �*�/�1�6�5
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JK8K<D<EK�N@CC�I8@J<�#�B�E���G�J�M�F���N�P�E�F�

S #= �3�"�/�%�0�.#�)�@J�8KK<DGK<;�:FEKI8M<E@E>�K?<�"�$�$�&�4�4DF;<�JG<:@=@<;	�K?<�1�6�5 FI

�(�&�5 JK8K<D<EK�N@CC�I8@J<�1�B�U�I���'�J�M�F���B�D�D�F�T�T���F�S�S�P�S�

S .?< �� @J�FGK@FE8C�8E;�?8J�EF�<==<:K�

Errors
S file_spec @J�<DGKP�FI�8�EFE
<O@JK<EK�;<M@:<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S �'�0�3���"�1�1�&�/�%���"�$�$�&�4�4���8�3�*�5�&@J�JG<:@=@<;��1�B�U�I���'�J�M�F���B�D�D�F�T�T���F�S�S�P�S�

S �'�0�3 8E; �"�$�$�&�4�4D@JD8K:?�@E�FK?<I�N8PJ��4�Z�O�U�B�Y���F�S�S�P�S�

S .?< �$�0�.�� file_spec G8I8D<K<IJ�;F�EFK�=FCCFN�K?<�JG<:@=@:8K@FE��#�B�E���G�J�M�F

�O�B�N�F�

S .?< �$�"�4���� file_spec :FEK8@EJ�;@J8CCFN<;�:?8I8:K<IJ��#�B�E���G�J�M�F���O�V�N�C�F�S�

S ��=@C<�N@K?�K?<�J8D<�E8D<�@J�8CI<8;P�FG<E�=FI�0�6�5�1�6�5FI �"�1�1�&�/�%� �'�J�M�F���B�M�S�F�B�E�Z

�P�Q�F�O��.?@J�@J�FECP�I8@J<;�=FI�$�0�.�O��	 �$�"�4�O��8E;�;@JB�;<M@:<J�

S rec_len FI file_num ?8M<�JKI@E>�M8CL<J��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_spec FI mode_char ?8M<�ELD9<I�M8CL<J��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�@E�<���˜max_files �> � �#�B�E���G�J�M�F���O�V�N�C�F�S�

S rec_len @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S rec_len @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S mode_char @J�<DGKP�FI�K?<�=@IJK�:?8I8:K<I�@J�EFK�@E�<���*���
�����0���
�����"���
�����3���> � �#�B�E

�G�J�M�F���N�P�E�F�
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OPTION BASE

OPTION BASE n

-<KJ�K?<�JK8IK@E>�@E;<O�F=�8CC�8II8PJ�KFn �

Parameters
S n @J�8�C@K<I8C�;@>@K�� FI �� ���OGI<JJ@FEJ�8I<�EFK�8CCFN<;�

Notes
S #= �0�1�5�*�0�/���#�"�4�&?8J�EFK�9<<E�:8CC<;	�K?<�=@IJK�8II8P�8CCF:8K@FE�;<=8LCKJ�KF�JK8IK@E>

@E;<O�
�

Errors
S n @J�EFK�8�;@>@K�� FI �� � �4�Z�O�U�B�Y���F�S�S�P�S�

S �0�1�5�*�0�/���#�"�4�&����@J�:8CC<;�9LK�8E�8II8P�?8J�8CI<8;P�9<<E�8CCF:8K<;�9<=FI<�

�%�V�Q�M�J�D�B�U�F���E�F�G�J�O�J�U�J�P�O�

S �0�1�5�*�0�/���#�"�4�&@J�:8CC<;�DFI<�K?8E�FE:<�N@K?�;@==<I<EK�JK8IK@E>�@E;<O��%�V�Q�M�J�D�B�U�F

�E�F�G�J�O�J�U�J�P�O�
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OUT

OUT port , value

-<E;J�8�9PK<�KF�8E�<DLC8K<;�D8:?@E<�GFIK�

.?<�=FCCFN@E>�D8:?@E<�GFIKJ�8I<�<DLC8K<;�@E�*�
��-#��

port Effect

���I������ I<J<KJ�K?<�>8D<�GFIK��AFPJK@:B�GFIK�

���I���$�� J<KJ�K?<�NI@K<�9@KD8JB�=FI�4�$�3�&�&�/����	 �� 	 �� :FCFLI�GC8E<J�bitmask ���������? value �

���I���$�' J<KJ�K?<�I<8;�:FCFLI�GC8E<�KFvalue �

���I���%�� @=value �������I���" 	�<E89C<�:FDGFJ@K<�:FCFI9LIJK�

@=value �������I���& 	�;@J89C<�:FDGFJ@K<�:FCFI9LIJK�

,<HL@I<J�W�J�E�F�P���\�D�H�B�
���U�B�O�E�Z�
���Q�D�K�S�^�

Notes
S )ECP�8�C@D@K<;�ELD9<I�F=�D8:?@E<�GFIKJ�8I<�<DLC8K<;�
S #E�!1
��-#��LE;<I�'-
�)-	�K?<�J<HL<E:<�E<<;<;�KF�J<K�K?<�:FCFLI�GC8E<�D8JB

@J�

�0�6�5�����I���$���
����

�0�6�5�����I���$���
�������? plane

.?<�J<HL<E:<�E<<;<;�KF�J<K�K?<�:FCFLI�GC8E<�@J�

�0�6�5�����I���$�&�
����

�0�6�5�����I���$�'�
 plane

.?<�@E@K@8C�0�6�5 JK8K<D<EKJ�:LII<EKCP�?8M<�EF�<==<:K�@E�*�
��-#��

Parameters
S port @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�������������˜�����������> �

S value @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Errors
S port FI value ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S port @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S value @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S value @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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PAINT

PAINT �<STEP�> ( x, y) �<, attrib �<, border �<, background �>�>�>

 CFF;
=@CCJ�K?<�J:I<<E�N@K?�8�:FCFLI�FI�G8KK<IE	�JK8IK@E>�=IFD�K?<�>@M<E�J<<;�GF@EK�

Parameters
S x 	 y 8I<�ELD<I@:�<OGI<JJ@FEJ�@E�K?<�I8E><�<�������������˜�����������> #= �4�5�&�1@J

JG<:@=@<;	x y 8I<�F==J<KJ�=IFD�K?<�:LII<EK�GFJ@K@FE��#=�K?<�J<<;�GF@EK�@J�FLKJ@;<

K?<�M@J@9C<�J:I<<E�8I<8	�EF�=CFF;�=@CC�@J�G<I=FID<;�
S attrib @J�8E�<OGI<JJ@FE�K?8K�JG<:@=@<J�K?<�=@CC�8KKI@9LK<�FI�G8KK<IE��#=�EFK�JG<:@=@<;	

K?<�:LII<EK�=FI<>IFLE;�8KKI@9LK<�@J�LJ<;�
S #=attrib ?8J�8�ELD9<I�M8CL<	�@K�DLJK�9<�@E�<���˜�������> ��@K�JG<:@=@<J�K?<�:FCFLI

8KKI@9LK<�LJ<;�KF�=@CC�
S #=attrib ?8J�8�JKI@E>�M8CL<	�@K�JG<:@=@<J�8�K@C<�G8KK<IE��J<<�9<CFN��

S border @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> ��#K�JG<:@=@<J�K?<�8KKI@9LK<�F=�K?<�=@CC

9FLE;8IP��J<<�9<CFN��
S background @J�8�JKI@E>�<OGI<JJ@FE�K?8K�I<GI<J<EKJ�8�98:B>IFLE;�K@C<�G8KK<IE�KF

@>EFI<�N?<E�;<K<ID@E@E>�9FLE;8I@<J��J<<�9<CFN��

Tile patterns

��K@C<�G8KK<IE�:8E�9<�JG<:@=@<;�9P�8�JKI@E>�F=�LG�KF�����:?8I8:K<IJ��.?<�@EK<IGI<K8K@FE�F=�K?<
JKI@E>�;<G<E;J�FE�K?<�ELD9<I�F=�9@KJ�G<I�G@O<C�8E;�FE�K?<�:LII<EK�J:I<<E�DF;<�

1 bit per pixel (e.g. �4�$�3�&�&�/����)

"<I<�@J�8E�<O8DGC<�

76543210 Byte value

���������������� ���I����

���������������� ���I����

���������������� ���I����

���������������� ���I����

���������������� ���I����

���������������� ���I����

���������������� ���I����

.?@J�;@8>FE8C�JKI@G<�G8KK<IE�:8E�K?LJ�9<�GIF;L:<;�N@K?

�1�"�*�/�5���	���
�����
�
���$�)�3���	�������
���$�)�3���	�����
���$�)�3���	�����
���$�)�3���	�����
���$�)�3���	���
���$�)�3���	���
���$�)�3���	���
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�4�$�3�&�&�/����, �� , ��

.?<�K@C<�G8KK<IE�@J�8CN8PJ���G@O<CJ�N@;<��.?<�=@IJK�:?8I8:K<I�@E�K?<�G8KK<IE�JKI@E>
:FEK8@EJ�K?<�=@IJK�9@K�F=�<8:?�F=�K?<J<���G@O<CJ	�K?<�J<:FE;�:?8I8:K<I�:FEK8@EJ�K?<
J<:FE;�9@KJ	�<K:�� FI�<O8DGC<	�@E�8��
9@KJ
G<I
G@O<C�DF;<	�=FLI�:FCFLI�8KKI@9LK<J�:8E�9<
LJ<;�@E�K?<�G8KK<IE��.F�:I<8K<�8�;@8>FE8C�JKI@G<�G8KK<IE�F=�K?<�J8D<�J?8G<	�@E�8KKI@9LK<
���I���� 	�N<�EFN�E<<;�8�K@C<�JKI@E>�K?8K�@J�KN@:<�8J�CFE>�

Attribute bit 76543210 Byte value


 ���������������� ���I����

� ���������������� ���I����


 ���������������� ���I����

� ���������������� ���I����


 ���������������� ���I����

� ���������������� ���I����


 ���������������� ���I����

� ���������������� ���I����


 ���������������� ���I����

� ���������������� ���I����


 ���������������� ���I����

� ���������������� ���I����


 ���������������� ���I����

� ���������������� ���I����

#=�K?<�G8KK<IE�JKI@E>�@J�KILE:8K<;�9<=FI<�8CC�9@KJ�F=�K?<�C8JK�C@E<�?8M<�9<<E�;<=@E<;	�K?<
I<D8@E@E>�9@KJ�N@CC�9<�Q<IF�

�4�$�3�&�&�/����, �� , �� , �� , ��

�8:?�IFN�F=�K?<�K@C<�G8KK<IE�I<GI<J<EKJ�8�J:I<<E�IFN���FCFLIJ�8I<�<E:F;<;�@E
:FEJ<:LK@M<�9@KJ��K?<�DFI<�9@KJ�G<I�G@O<C	�K?<�E8IIFN<I�K?<�G8KK<IE�@J�� FI���9@KJ�G<I
G@O<C	�K?<�G8KK<IE�@J���G@O<CJ�N@;<��=FI���9@KJ�G<I�G@O<C�@K�@J���G@O<CJ�N@;<��.?<�=FCCFN@E>
G8KK<IE�JKI@E>�<E:F;<J�8�;@8>FE8C�;FKK<;�JKI@G<�@E�KNF�:FCFLIJ�
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3210 76543210 Byte value

�������� ���������������� ���I����

�������� ���������������� ���I����

�������� ���������������� ���I����

�������� ���������������� ���I����

�������� ���������������� ���I����

�������� ���������������� ���I����

�������� ���������������� ���I����

.?<�K@C<�G8KK<IE�@J�8E:?FI<;�KF�K?<�J:I<<E��@D8>@E<�8�>I@;�JK8IK@E>�8K�	���
���
 8E;�:FM<I@E>�K?<

J:I<<E��1?<E<M<I�8E�8I<8�@J�K@C<
=@CC<;	�K?<�K@C<J�8I<�GLK�@EKF�K?@J�>I@;��#E�K?@J�N8P	�8;A8:<EK
8I<8J�N@CC�?8M<�:FEK@ELFLJ�K@C@E>�<M<E�@=�K?<P�N<I<�=@CC<;�=IFD�;@==<I<EK�J<<;�GF@EKJ�

Boundaries

��JFC@;�=CFF;�=@CC�JKFGJ�8K�G@O<CJ�K?8K�?8M<�K?<�J8D<�8KKI@9LK<�8J�K?<�=@CC�FI�K?8K�?8M<�K?<
JG<:@=@<;�9FI;<I�8KKI@9LK<	�@=�JG<:@=@<;����K@C@E>�=CFF;�=@CC�JKFGJ�8K�K?<�JG<:@=@<;�9FI;<I�8KKI@9LK<�
@=�EF�9FI;<I�8KKI@9LK<�@J�JG<:@=@<;	�@K�JKFGJ�8K�K?<�:LII<EK�=FI<>IFLE;�8KKI@9LK<����K@C@E>�=CFF;�=@CC
8CJF�JKFGJ�8K�J:8E�C@E<�@EK<IM8CJ�K?8K�8I<�K?<�J8D<�8J�K?<�K@C@E>�G8KK<IE�=FI�K?8K�C@E<	�LEC<JJ�8
98:B>IFLE;�G8KK<IE�@J�JG<:@=@<;�8E;�K?<�@EK<IM8C�8CJF�<HL8CJ�K?<�98:B>IFLE;�G8KK<IE�=FI�K?8K
C@E<�

.?<�98:B>IFLE;�K@C<�G8KK<IE�@J�:FEJKIL:K<;�ALJK�C@B<�K?<�K@C<�G8KK<IE��"FN<M<I	�FECP�K?<�=@IJK�IFN
F=�K?<�98:B>IFLE;�K@C<�@J�K8B<E�@EKF�8::FLEK��K?<�I<JK�@J�@>EFI<;��.?<�98:B>IFLE;�K@C<�DLJK�EFK
D8K:?�K?<�8KKI@9LK<�K@C<	�FI�DFI<�K?8E�KNF�:FEJ<:LK@M<�IFNJ�F=�@K�

Errors
S #=�DFI<�K?8E�KNF�:FEJ<:LK@M<�IFNJ�F=�K?<�8KKI@9LK<�K@C<��FI�8CC�IFNJ	�@=�K?<I<�8I<�C<JJ

K?8E�K?I<<��<HL8C�K?<�=@IJK�IFN�F=�K?<�98:B>IFLE;�K@C<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S background ?8J�8�ELD9<I�M8CL<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S border 	 x 	�FI y ?8M<�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S border 	 x 	�FI y 8I<�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S border @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S attrib @J�ELD<I@:�8E;�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S attrib @J�ELD<I@:�8E;�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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PALETTE

PALETTE �<attrib , colour �>

�JJ@>EJ�8�:FCFLI�KF�8E�8KKI@9LK<���CC�G@O<CJ�N@K?�K?8K�8KKI@9LK<�N@CC�:?8E><�:FCFLI�@DD<;@8K<CP��#=
EF�G8I8D<K<IJ�8I<�JG<:@=@<;	�1�"�-�&�5�5�&I<J<KJ�KF�K?<�@E@K@8C�J<KK@E>�

Parameters
S attrib @J�8�ELD<I@:�<OGI<JJ@FE�9<KN<<E�
�8E;�K?<�:LII<EK�G8C<KK<�J@Q<	�C<JJ�FE<�

S colour @J�8�ELD<I@:�<OGI<JJ@FE�9<KN<<E�
��8E;�K?<�D8O@DLD�ELD9<I�F=�:FCFLIJ

=FI�K?<�:LII<EK�J:I<<E�DF;<	�C<JJ�FE<��#=colour <HL8CJ�
�	�K?<�G8C<KK<�I<D8@EJ

LE:?8E><;�

Errors
S attrib FI colour ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S attrib FI colour @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X

S attrib FI colour @J�EFK�@E�I8E><��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M

Statements

Language reference 213



PALETTE USING

PALETTE USING int_array_name �\( �][ �^ start_index �\) �]] �^

�JJ@>EJ�E<N�:FCFLIJ�KF�8CC�8KKI@9LK<J�

Parameters
S int_array_name @J�8�J@E>C<
�FI�DLCK@;@D<EJ@FE8C�8II8P�F=�@EK<><IJ���� ��K?8K�N@CC

JLGGCP�K?<�E<N�M8CL<J�=FI�K?<�G8C<KK<�
S start_index @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�@E;@:8K<J�8K�N?@:?�@E;<O�@E�K?<�8II8P�KF

JK8IK�D8GG@E>�KF�K?<�G8C<KK<�

Notes
S �II8P�M8CL<J�8I<�8JJ@>E<;�KF�G8C<KK<�<EKI@<J�@E�K?<�FI;<I�@E�N?@:?�K?<P�8I<�JKFI<;�@E

D<DFIP��-<< �II8PJ =FI�;<K8@CJ�89FLK�K?<�C8PFLK�F=�8II8PJ�@E�D<DFIP�
S #=�8E�8II8P�<EKIP�?8J�M8CL<���� 	�K?<�D8K:?@E>�8KKI@9LK<�@J�C<=K�LE:?8E><;�

Errors
S int_array_name ?8J�EFK�9<<E�8CCF:8K<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M��.?<�8II8P�N@CC

EFK�9<�8LKFD8K@:8CCP�8CCF:8K<;�
S int_array_name @J�EFK�8E�@EK<><I�8II8P��5�Z�Q�F���N�J�T�N�B�U�D�I�

S int_array_name @J�KFF�J?FIK��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S start_index ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S start_index @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X

S start_index @J�FLKJ@;<�8II8P�;@D<EJ@FEJ��4�V�C�T�D�S�J�Q�U���P�V�U���P�G���S�B�O�H�F

PCOPY

PCOPYsrc , dst

�FG@<J�K?<�J:I<<E�G8><src KF dst ���CC�K<OK�8E;�>I8G?@:J�FEdst @J�I<GC8:<;�9P�K?FJ<�F=

src �

Parameters
S src 8E; dst 8I<�ELD<I@:�<OGI<JJ@FEJ�9<KN<<E�
�8E;�K?<�:LII<EK�M@;<F�DF;<�J

ELD9<I�F=�G8><J	�C<JJ�FE<�

Errors
S src FI dst ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S src FI dst @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S src FI dst @J�FLK�F=�I8E><��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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PEN(statement)

PEN �\ON�]OFF�]STOP�^

�FEKIFCJ�<M<EK�KI8GG@E>�8E;�I<8;�8::<JJ�F=�K?<�C@>?K�G<E��<DLC8K<;�K?IFL>?�K?<�DFLJ<�@E�*�

��-#��� �1�&�/���0�/ JN@K:?<J�G<E�I<8;@E>�8E;�KI8GG@E>�FE��1�&�/���0�'�' JN@K:?<J�@K�F==��1�&�/���4�5�0�1

JLJG<E;J �1�&�/ <M<EK�KI8GG@E>�LEK@C�1�&�/���0�/ @J�<O<:LK<;��/G�KF�FE<�<M<EK�:8E�9<�KI@>><I<;

;LI@E>�JLJG<EJ@FE	�GIFM@;<;�K?8K�<M<EK�?8E;C@E>�N8J�JN@K:?<;�FE�GI@FI�KF�JLJG<EJ@FE��.?<
<M<EK�KI@>><I<;�;LI@E>�JLJG<EJ@FE�@J�?8E;C<;�@DD<;@8K<CP�8=K<I�K?<�E<OK�1�&�/���0�/ JK8K<D<EK�

PLAY (event switch)

PLAY �\ON�]OFF�]STOP�^

S �0�/ ��<E89C<J �0�/���1�-�"�: <M<EK�KI8GG@E>�F=�K?<�DLJ@:�HL<L<�

S �0�'�' ��;@J89C<J�KI8GG@E>�

S �4�5�0�1��?8CKJ�KI8GG@E>�LEK@C�1�-�"�:���0�/ @J�LJ<;���M<EKJ�K?8K�F::LI�N?@C<�KI8GG@E>�@J

?8CK<;�N@CC�KI@>><I�@DD<;@8K<CP�N?<E�KI8GG@E>�@J�I<
<E89C<;�
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PLAY (music statement)

PLAY �<mml_string_0 �>���<, �<mml_string_1 �>���<, mml_string_2 �>�>

*C8PJ�K?<�KLE<�;<=@E<;�9P�K?<�'LJ@:�'8:IF�&8E>L8><�JKI@E>Jmml_string_0 �
�������� �

/EC<JJ �T�Z�O�U�B�Y���\�U�B�O�E�Z���]���Q�D�K�S�^@J�J<K	�FECP�K?<�J@E>C<
MF@:<�JPEK8O�@J�8M8@C89C<��.?<�K?I<<

J<G8I8K<�''&�JKI@E>J�:FII<JGFE;�KF�K?<�K?I<<�MF@:<J�F=�K?<�*�AI�.8E;P�JFLE;�8;8GK<I��.?<
EFK<J�@E�K?<J<�JKI@E>J�8I<�GC8P<;�JPE:?IFEFLJCP�

Parameters
S mml_string_0 	 mml_string_1 	 mml_string_2 8I<�JKI@E>�<OGI<JJ@FEJ�@E�''&�

S �K�C<8JK�FE<�G8I8D<K<I�DLJK�9<�GIFM@;<;�8E;�K?<�JK8K<D<EK�DLJK�EFK�<E;�@E�8
:FDD8�

Music Macro Language reference
Notes and Pauses

Command Effect

�\A�]B�]C�]D�]E�]F�]G�^�<#�]+�]- �>�<m�> *C8P�8�EFK<�
�� FI �� @E;@:8K<J�J?8IG�

�� @E;@:8K<J�=C8K�

m@J�8�ELD<I@:�C@K<I8C�8E;�@E;@:8K<J�;LI8K@FE�F=�8EmK?�EFK<�m

@J�@E�K?<�I8E><�<���˜�����>��#=m���� FI�FD@KK<;	�LJ<�K?<�;<=8LCK

C<E>K?�

Nn *C8P�EFK<n	�@E�K?<�I8E><�<���˜�����> ���F:K8M<J��

n ������ D<8EJ�I<JK�

On -<K�K?<�:LII<EK�F:K8M<�KFn	�@E�K?<�I8E><�<���˜���>���<=8LCK�@J���

> #E:I<8J<�K?<�:LII<EK�F:K8M<�9P��	�N@K?�8�D8O@DLD�F=���

< �<:I<8J<�K?<�:LII<EK�F:K8M<�9P��	�N@K?�8�D@E@DLD�F=�
�

Pn *8LJ<�=FI�K?<�;LI8K@FE�F=�8EnK?�EFK<�n @J�@E�K?<�I8E><

�<���˜�����>��#=n���� 	�K?@J�?8J�EF�<==<:K�

216 PC-BASIC



Timing commands

Command Effect

. #E:I<8J<�K?<�;LI8K@FE�F=�K?<�GI<:<;@E>�EFK<�9P�����K@D<J�@KJ�EFID8C�;LI8K@FE�
*<I@F;J�:8E�9<�I<G<8K<;�KF�@E:I<8J<�;LI8K@FE�=LIK?<I�

Ln -<K�K?<�;LI8K@FE�F=�=FCCFN@E>�EFK<�KF�8EnK?�EFK<���n���� @J�8�HL8IK<I�EFK<	�<K:��

n @J�@E�K?<�I8E><�<���˜�����>�

MN (FID8C������F=�K?<�;LI8K@FE�@J�JFLE;	�N@K?�����J@C<E:<���<=8LCK�DF;<�

ML &<>8KF��=LCC�;LI8K@FE�@J�JFLE;�

MS -K8::8KF������F=�K?<�;LI8K@FE�@J�JFLE;	�N@K?�����J@C<E:<�

Tn -<KJ�K?<�K<DGF�KFn �-��J�G<I�D@ELK<�n @J�@E�K?<�I8E><�<�����˜�������>���<=8LCK�@J

��
�

Background-mode commands

.?<J<�:FDD8E;J�8==<:K �4�0�6�/�%	 �1�-�"�: 8E; �#�&�&�1

Command Effect

MB .LIEJ�FE�98:B>IFLE;�DF;<��JFLE;�:FDD8E;J�<O@K�N@K?FLK�N8@K@E>�=FI�K?<
DLJ@:�KF�=@E@J?��.?<�DLJ@:�B<<GJ�GC8P@E>�N?@C<�FK?<I�:FDD8E;J�8I<
<O<:LK<;��.?<I<�:8E�9<�LG�KF����EFK<J�@E�K?<�98:B>IFLE;�DLJ@:�HL<L<��@=
DFI<�EFK<J�8I<�GC8P<;	�1�-�"�: N@CC�9CF:B�LEK@C�K?<I<�8I<�FECP����C<=K��(FK<�K?8K

K?<�>8GJ�9<KN<<E�EFK<J�@E�K?<�;<=8LCK�8IK@:LC8K@FE�8E;�@E�JK8::8KF�8I<
:FLEK<;�8J�J<G8I8K<�EFK<J�FE�K?<�HL<L<�

MF .LIEJ�F==�98:B>IFLE;�DF;<��JFLE;�:FDD8E;J�9CF:B���<=8LCK�DF;<�

Subroutine command

Command Effect

Xs �O<:LK<�JL9JKI@E>�s @J�FE<�F=�K?<�=FCCFN@E>�

S 8�JKI@E>�M8I@89C<�E8D<�=FCCFN<;�9P�8��

S K?<�I<JLCK�F=�7�"�3�1�5�3���	�
FE�8�JKI@E>�M8I@89C<

Volume control

0FCLD<�:FEKIFC�@J�8M8@C89C<�FE�T�Z�O�U�B�Y���\�U�B�O�E�Z���]���Q�D�K�S�^FECP�

Command Effect

Vn -<K�K?<�MFCLD<�KFn	�@E�K?<�I8E><�<�����˜�����>� ���� D<8EJ�=LCC�MFCLD<��#=�4�0�6�/�%���0�/

?8J�EFK�9<<E�<O<:LK<;	�K?@J�?8J�EF�<==<:K�
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MML Parameters

(LD<I@:�M8I@89C<Jn @E�K?<�:FDD8E;J�89FM<�:8E�9<�

S 8E�@EK<><I�C@K<I8C	�<�>��1�-�"�:�����-���(��

S 8�ELD<I@:�M8I@89C<�E8D<�FI�8II8P�<C<D<EKvar GI<:<;<;�9P �� 8E;�=FCCFN<;�9P

�� �� FI�<O8DGC<	 �1�-�"�:�����-���7�"�3���(�� FI �1�-�"�:�����-���"�	���
���(��

S K?<�I<JLCK�F=�7�"�3�1�5�3���	var �
 GI<:<;<;�9P �� �� FI�<O8DGC<	 �1�-�"�:�����-��������

�7�"�3�1�5�3���	�7�"�3�
���������(��

(FK<�K?8K�FECP�ELD9<Iliterals D8P�=FCCFN�E8D<;�EFK<J�8E;�;<I<=<I<E:@E>�M8I@89C<J�FI�8II8PJ
@J�EFK�8CCFN<;�K?<I<��#K�@J�8E�<IIFI�KF�NI@K<�1�-�"�:�����(���7�"�3���� FI �1�-�"�:�����(�����������7�"�3�1�5�3���	�7�"�3�
�

/J< �1�-�"�:�����(���� FI �1�-�"�:�����-���7�"�3���(�� FI �1�-�"�:�����-�����������7�"�3�1�5�3���	�7�"�3�
���������(�� @EJK<8;�

Errors
S mml_string ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S mml_string ?8J�<IIFIJ�@E�K?<�''&� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S ��M8I@89C<�@E�8E�''&�JKI@E>�@J�F=�@E:FII<:K�KPG<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S (F�''&�JKI@E>�@J�JG<:@=@<;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

S #= �4�0�6�/�%���0�/?8J�EFK�9<<E�<O<:LK<;	�LJ@E>�K?<�K?I<<
MF@:<�JPEK8O�N@CC�I8@J<�4�Z�O�U�B�Y

�F�S�S�P�S�
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POKE

POKE address , value

-<KJ�K?<�M8CL<�F=�K?<�D<DFIP�9PK<�8Ksegment ������������ address KF value 	�N?<I< segment

@J�K?<�:LII<EK�J<>D<EK�J<K�N@K?�%�&�'���4�&�(�

Parameters
S address @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�������������˜�����������> ��(<>8K@M<�M8CL<J�8I<

@EK<IGI<K<;�8J�K?<@I�KNF�J�:FDGC<D<EK�
S value @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Notes
S .?<�D<DFIP�@J�FECP�G8IKCP�<DLC8K<;�@E�*�
��-#���-<<'<DFIP�DF;<C =FI

JLGGFIK<;�8;;I<JJ<J��)LKJ@;<�<DLC8K<;�8I<8J�F=�D<DFIP	�K?@J�JK8K<D<EK�?8J�EF
<==<:K�

Errors
S address FI value ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S address @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S value @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S value @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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PSETand PRESET

�\ PSET �] PRESET �^���<STEP�> ( x, y) �<, attrib �>

�?8E><�K?<�8KKI@9LK<�F=�8�G@O<C�FE�K?<�J:I<<E�8K�GFJ@K@FE�	x �
 y �
 ��#= �4�5�&�1@J�JG<:@=@<;	�	x �


y �
 @J�8E�F==J<K�=IFD�K?<�:LII<EK�GFJ@K@FE�

#=attrib @J�9<KN<<E�
�8E;�K?<�J:I<<E�DF;<�J�G8C<KK<�J@Q<	�K?<�G@O<C�@J�:?8E><;�KF�8KKI@9LK<

attrib ��#= attrib @J�C8I><I�K?8E�K?<�G8C<KK<�J@Q<	�K?<�G@O<C�J�8KKI@9LK<�@J�:?8E><;�KF�K?<

?@>?<JK�C<>8C�8KKI@9LK<�M8CL<��#=attrib @J�EFK�JG<:@=@<;	�1�4�&�5:?8E><J�K?<�8KKI@9LK<�KF�K?<

:LII<EK�=FI<>IFLE;�8KKI@9LK<�N?@C<�1�3�&�4�&�5:?8E><J�@K�KF�Q<IF�

Parameters
S x 	 y 8I<�ELD<I@:�<OGI<JJ@FEJ�@E�<�������������˜�����������> �

S attrib @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

Errors
S x FI y ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S attrib 	 x FI y FI�K?<�G?PJ@:8C�:FFI;@E8K<J�K?<P�KI8EJC8K<�@EKF�8I<�EFK�@E

�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S attrib @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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PRINT and LPRINT

�\LPRINT�]�\ PRINT�]?�^���<# file_num , �>�^���<expr_0 �]; �], �]SPC(n) �]TAB(n) �>�����������<USING format ; uexpr_0

�<�\; �], �^ uexpr_1 �>�����������<; �], �>�>

1I@K<J�<OGI<JJ@FEJ�KF�K?<�J:I<<E	�GI@EK<I	�FI�=@C<��#=�-�1�3�*�/�5 @J�LJ<;	�FLKGLK�>F<J�KF�-�1�5���� ��#=

file_num @J�JG<:@=@<;	�FLKGLK�>F<J�KF�K?<�=@C<�FG<E�LE;<I�K?8K�ELD9<I�� @J�8�J?FIK?8E;�=FI

�1�3�*�/�5�

1?<E�NI@K@E>�8�JKI@E>�<OGI<JJ@FE�KF�K?<�J:I<<E	�K?<�=FCCFN@E>�:FEKIFC�:?8I8:K<IJ�?8M<�JG<:@8C
D<8E@E>��)K?<I�:?8I8:K<IJ�8I<�J?FNE�8J�K?<@I�:FII<JGFE;@E>�>CPG?�@E�K?<�:LII<EK:F;<G8>< �

Code
point

Control
character

Effect

���I���� BEL �<<G�K?<�JG<8B<I�

���I���� BS �I8J<�K?<�:?8I8:K<I�@E�K?<�GI<M@FLJ�:FCLDE�8E;�DFM<�K?<
:LIJFI�98:B�

���I���� HT $LDG�KF�K?<�E<OK��
:<CC�K89�JKFG�

���I���" LF !F�KF�K?<�C<=KDFJK�:FCLDE�@E�K?<�E<OK�IFN��:FEE<:K�K?<�IFNJ
KF�FE<�CF>@:8C�C@E<�

���I���# VT 'FM<�K?<�:LIJFI�KF�K?<�KFG�C<=K�F=�K?<�J:I<<E�

���I���$ FF �C<8I�K?<�J:I<<E�

���I���% CR !F�KF�K?<�C<=KDFJK�:FCLDE�@E�K?<�E<OK�IFN�

���I���$ FS 'FM<�K?<�:LIJFI�FE<�:FCLDE�KF�K?<�I@>?K�

���I���% GS 'FM<�K?<�:LIJFI�FE<�:FCLDE�KF�K?<�C<=K�

���I���& RS 'FM<�K?<�:LIJFI�FE<�IFN�LG�

���I���' US 'FM<�K?<�:LIJFI�FE<�IFN�;FNE�

�OGI<JJ@FEJ�:8E�FGK@FE8CCP�9<�J<G8I8K<;�9P�FE<�FI�DFI<�F=�K?<�=FCCFN@E>�B<PNFI;J�
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Keyword Effect

�� �KK8:?<J�KNF�<OGI<JJ@FEJ�K@>?K�KF><K?<I��JKI@E>J�N@CC�9<�GI@EK<;�N@K?FLK�8EP
JG8:<�@E�9<KN<<E	�ELD9<IJ�N@CC�?8M<�FE<�JG8:<�J<G8I8K@E>�K?<D	�@E�8;;@K@FE
KF�K?<�JG8:<�FI�D@ELJ�J@>E�K?8K�@E;@:8K<�K?<�J@>E�F=�K?<�ELD9<I�

�
 .?<�<OGI<JJ@FE�8=K<I�N@CC�9<�GFJ@K@FE<;�8K�K?<�E<OK�8M8@C89C<�QFE<��.?<�FLKGLK
=@C<�@J�;@M@;<;�@E���
:?8I8:K<I�QFE<J��@=�K?<�N@;K?�F=�K?<�=@C<�@J�EFK�8�DLCK@GC<�F=
��	�K?<�I<D8@E@E>�JG8:<J�8I<�LELJ<;�8E;�K?<�=@IJK�QFE<�F=�K?<�E<OK�C@E<�@J
LJ<;�@EJK<8;��#=�K?<�=@C<�?8J�8�N@;K?�F=�C<JJ�K?8E����:?8I8:K<IJ	�K?<�QFE<J�8I<
;<K<ID@E<;�8J�@=�K?<�=@C<�N<I<�NI8GG@E>�:FEK@ELFLJCP�

�4�1�$�	n�
 *IF;L:<J n JG8:<J	�N?<I< n @J�8�ELD<I@:�<OGI<JJ@FE��@=n @J�C<JJ�K?8E�Q<IF	�@K

;<=8LCKJ�KF�Q<IF��#=n @J�>I<8K<I�K?8E�K?<�=@C<�N@;K?	�@K�@J�K8B<E�DF;LCF�K?<�=@C<

N@;K?�

�5�"�#�	n�
 'FM<J�KF�:FCLDEn	�N?<I< n @J�8�ELD<I@:�<OGI<JJ@FE��@=n @J�C<JJ�K?8E�Q<IF	�@K

;<=8LCKJ�KF�Q<IF��#=n @J�>I<8K<I�K?8E�K?<�=@C<�N@;K?	�@K�@J�K8B<E�DF;LCF�K?<�=@C<

N@;K?��#=�K?<�:LII<EK�:FCLDE�@J�>I<8K<I�K?8En	�.���DFM<J�KF�:FCLDE n FE�K?<

E<OK�C@E<�

#=�K?<�GI@EK�JK8K<D<EK�;F<J�EFK�<E;�@E�FE<�F=�K?<J<�=FLI�J<G8I8K@FE�KFB<EJ	�8�E<NC@E<�@J
GI@EK<;�8=K<I�K?<�C8JK�<OGI<JJ@FE��-KI@E>�<OGI<JJ@FEJ�:8E�9<�J<G8I8K<;�9P�FE<�FI�DFI<
JG8:<J	�N?@:?�?8J�K?<�J8D<�<==<:K�8J�J<G8I8K@E>�9P�J<D@:FCFEJ�

Format string syntax

� �6�4�*�/�( ;<:C8I8K@FE�F::LIJ�8K�K?<�<E;�F=�8E�<�-�>�1�3�*�/�5�<���>JK8K<D<EK�8E;�NI@K<J�8�=FID8KK<;

JKI@E>�KF�K?<�J:I<<E	�GI@EK<I�FI�=@C<��.?<�=FCCFN@E>�K89C<J�C@JK�K?<�=FID8K�KFB<EJ�K?8K�:8E�9<�LJ<;
@EJ@;<�K?<format JKI@E>�

�@ �J:8G<�:?8I8:K<I��:8LJ<J�K?<�E<OK�:?8I8:K<I�@E�K?<�=FID8K�JKI@E>�KF�9<�GI@EK<;�8J�@J
I8K?<I�K?8E�@EK<IGI<K<;�8J�8�=FID8K�KFB<E�

 FI�JKI@E>�<OGI<JJ@FEJ�

�� *I@EKJ�K?<�=@IJK�:?8I8:K<I�F=�8�JKI@E>�

�=�= *I@EKJ���FI�DFI<�:?8I8:K<IJ�F=�8�JKI@E>����>I<8K<I�ELD9<I�F=�:?8I8:K<IJ�@J�J<C<:K<;�9P
J<G8I8K@E>�K?<�=J�9P�JG8:<J�

�� *I@EKJ�K?<�N?FC<�JKI@E>�

 FI�ELD<I@:�<OGI<JJ@FEJ	�K?<�=FID8K�JKI@E>�JG<:@=@<J�8�N@;K?�8E;�8C@>ED<EK�
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�� #E;@:8K<�8�GFJ@K@FE�=FI�8�;@>@K�

�� #E;@:8K<�K?<�;<:@D8C�GF@EK�

�
 �<=FI<�K?<�;<:@D8C�GF@EK��:8LJ<�;@>@KJ�KF�9<�>IFLG<;�@E�K?I<<J�J<G8I8K<;�9P�:FDD8J�
�=K<I�K?<�;<:@D8C�GF@EK�@K�@J�EFK�8�KFB<E��*IFM@;<J�FE<�;@>@K�GFJ@K@FE�

.?<�ELD9<I�F=�:?8I8:K<IJ�@E�K?<�=@<C;�DLJK�EFK�<O:<<;����

.FB<EJ�GI<:<;@E>�K?<�ELD9<I�=@<C;�

�� �8LJ<�K?<�J@>E�KF�9<�GI@EK<;�=FI�GFJ@K@M<�8J�N<CC�8J�E<>8K@M<�ELD9<IJ��.?<�J@>E�@J�KF
9<�GI@EK<;�KF�K?<�C<=K�F=�K?<�ELD9<I�

���� �8LJ<�8EP�C<8;@E>�JG8:<J�KF�9<�I<GC8:<;�N@K?��J��*IFM@;<J�KNF�;@>@K�GFJ@K@FEJ�

���� �8LJ<�8 �� KF�9<�GI@EK<;�KF�K?<�C<=K�F=�K?<�ELD9<I��*IFM@;<J�FE<�;@>@K�GFJ@K@FE�

.FB<EJ�KI8@C@E>�K?<�ELD9<I�=@<C;�

�� �8LJ<�K?<�J@>E�KF�9<�GI@EK<;�=FI�GFJ@K@M<�8J�N<CC�8J�E<>8K@M<�ELD9<IJ��.?<�J@>E�N@CC
9<�GI@EK<;�KF�K?<�I@>?K�F=�K?<�ELD9<I�

�� �8LJ<�K?<�J@>E�=FI�E<>8K@M<�ELD9<IJ�KF�9<�GI@EK<;�KF�K?<�I@>?K�F=�K?<�ELD9<I��(FK<
K?8K�� GI<:<;@E>�K?<�=@<C;�@J�EFK�8�KFB<E�9LK�GI@EK<;�C@K<I8CCP�

�?�?�?�? -G<:@=P�K?8K�J:@<EK@=@:�EFK8K@FE�&������ @J�KF�9<�LJ<;�

(LD<I@:�<OGI<JJ@FEJ�8I<�8CN8PJ�=LCCP�GI@EK<;	�<M<E�@=�K?<P�;F�EFK�=@K�@E�K?<�GFJ@K@FEJ�JG<:@=@<;�
#=�K?<�ELD9<I�;F<J�EFK�=@K�@E�K?<�8CCFN<;�JG8:<	�8�� @J�GI@EK<;�GI<:<;@E>�@K�

S #=�K?<I<�8I<�DFI<�<OGI<JJ@FEJ�K?8E�=FID8K�=@<C;J	�K?<�=FID8K�JKI@E>�@J�NI8GG<;
8IFLE;�

S �OGI<JJ@FEJ�D8P�9<�J<G8I8K<;�N@K?�J<D@:FCFEJ�FI�:FDD8J��K?<�<==<:K�@J�K?<
J8D<�

S #=�K?<�6�4�*�/�( ;<:C8I8K@FE�<E;J�@E�8�:FDD8�FI�J<D@:FCFE	�EF�E<NC@E<�@J�GI@EK<;�8K

K?<�<E;�
S �=K<I�8 �6�4�*�/�( ;<:C8I8K@FE	�FK?<I�<C<D<EKJ�F=�K?<�1�3�*�/�5 JPEK8O�JL:?�8J�4�1�$�	

8E; �5�"�#�	 :8E�EFK�9<�LJ<;�

Parameters
S expr_0 �
 expr_1 �
�������� 8I<�<OGI<JJ@FEJ�F=�8EP�KPG<�

S format @J�8�JKI@E>�<OGI<JJ@FE�K?8K�JG<:@=@<J�K?<�FLKGLK�=FID8K�

S uexpr_0 �
 uexpr_1 �
�������� 8I<�<OGI<JJ@FEJ�D8K:?@E>�8�KFB<E�@E�K?<�=FID8K�JKI@E>�

Notes
S #=�8E�<IIFI�@J�I8@J<;	�K?<�FLKGLK�9<=FI<�K?<�<IIFI�N8J�<E:FLEK<I<;�@J�GI@EK<;�8J
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EFID8C�
S #E�!1
��-#�	�N?<E�=FID8KK@E>�8�ELD9<I�N@K?�8�;FCC8I�J@>E	�@=�K?<�ELD9<I�@J�@E�K?<

I8E>< �<�������������˜�������������> 8E;�;F<J�EFK�=@K�@E�K?<�N@;K?�F=�K?<�ELD9<I�=@<C;	�K?<

D@ELJ�J@>E�@J�FD@KK<;��.?@J�@J�EFK�@DGC<D<EK<;�@E�*�
��-#��

Errors
S n ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S n @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S .?<�=FID8K�JKI@E>�:FEK8@EJ�EF�KFB<EJ��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S �E�<OGI<JJ@FE�;F<JE�K�D8K:?�K?<�:FII<JGFE;@E>�=FID8K�KFB<E�KPG<��5�Z�Q�F

�N�J�T�N�B�U�D�I�

S ��ELD9<I�=@<C;�@E�K?<�=FID8K�JKI@E>�<O:<<;J����:?8I8:K<IJ��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O

�D�B�M�M�

S ��ELD9<I�=@<C;�@E�K?<�=FID8K�JKI@E>�:FEK8@EJ�EF�� :?8I8:K<IJ� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O

�D�B�M�M�

PUT (files)

PUT �<#�> file_number �<, record_number �>

1I@K<J�8�I<:FI;�KF�K?<�I8E;FD
8::<JJ�=@C<file_number 8K�GFJ@K@FErecord_number �

Parameters
S file_number @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�P@<C;J�K?<�ELD9<I�F=�8E�FG<E�I8E;FD


8::<JJ�=@C<��.?<�� @J�FGK@FE8C�8E;�?8J�EF�<==<:K�

S record_number @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����������������> � ���?���� ��8E;�@J

@EK<IGI<K<;�8J�K?<�I<:FI;�ELD9<I�

Notes
S .?<�I<:FI;�ELD9<I�@J�JKFI<;�8J�J@E>C<
GI<:@J@FE��K?@J�GI<:@J@FE�@J�EFK�?@>?�<EFL>?

KF�;@JK@E>L@J?�J@E>C<�I<:FI;J�E<8I�K?<�D8O@DLD�M8CL<�F=���?���� �

Errors
S record_number @J�EFK�@E�<���˜�����������������> � �#�B�E���S�F�D�P�S�E���O�V�N�C�F�S�

S file_number @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_number @J�EFK�K?<�ELD9<I�F=�8E�FG<E�=@C<��#�B�E���G�J�M�F���N�P�E�F�

S file_number @J�FG<E�LE;<I�8�DF;<�FK?<I�K?8E�3�"�/�%�0�.� �#�B�E���G�J�M�F���N�P�E�F�

S file_number @J�EFK�JG<:@=@<;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�
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PUT (communications)

PUT �<#�> com_file_number �<, number_bytes �>

1I@K<Jnumber_bytes 9PK<J�KF�K?<�:FDDLE@:8K@FEJ�9L==<I�FG<E<;�LE;<I�=@C<�ELD9<I

com_file_number � number_bytes @J�8�ELD<I@:�<OGI<JJ@FE�9<KN<<E���8E;�K?<�$�0�. 9L==<I

C<E>K?	�@E:CLJ@M<�

Notes
S #E�!1
��-#�	 �%�F�W�J�D�F���*���0���F�S�S�P�S@J�I8@J<;�=FI�FM<IILE�<IIFI	�=I8D@E>�<IIFI	�8E;

9I<8B�@EK<IILGK��%�F�W�J�D�F���G�B�V�M�U@J�I8@J<;�@=��-,�@J�CFJK�;LI@E>�#�)����1�B�S�J�U�Z���F�S�S�P�S

@J�I8@J<;�@=�G8I@KP�@J�<E89C<;�8E;�@E:FII<:K�G8I@KP�@J�<E:FLEK<I<;��.?@J�@J�8::FI;@E>
KF�K?<�D8EL8C��@K�@J�LEK<JK<;�

Errors
S bytes @J�C<JJ�K?8E����#�B�E���S�F�D�P�S�E���O�V�N�C�F�S�

S bytes @J�C<JJ�K?8E���������� 8E;�>I<8K<I�K?8E�K?<�$�0�. 9L==<I�C<E>K?��*�M�M�F�H�B�M

�G�V�O�D�U�J�P�O���D�B�M�M�

S com_file_number @J�EFK�JG<:@=@<;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

S com_file_number @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S com_file_number @J�EFK�K?<�ELD9<I�F=�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S .?<�J<I@8C�@EGLK�9L==<I�@J�=LCC	�@�<��-�0�'�	com_file_number �
�������� 8E;

�-�0�$�	com_file_number �
�������� � �$�P�N�N�V�O�J�D�B�U�J�P�O���C�V�G�G�F�S���P�W�F�S�G�M�P�X�
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PUT (graphics)

PUT ( x0 , y0 ), array_name �<, �\PSET�]PRESET�]AND�]OR�]XOR�^�>

�@JGC8PJ�8E�8II8P�KF�8�I<:K8E>LC8I�8I<8�F=�K?<�>I8G?@:J�J:I<<E��/JL8CCP	�1�6�5 @J�LJ<;�N@K?

8II8PJ�K?8K�?8M<�9<<E�JKFI<;�LJ@E>�(�&�5��-<< �(�&�5 =FI�K?<�=FID8K�F=�K?<�8II8P�

.?<�B<PNFI;J�?8M<�K?<�=FCCFN@E>�<==<:K�

�1�4�&�5 )M<INI@K<�K?<�J:I<<E�CF:8K@FE�N@K?�K?<�E<N�@D8><

�1�3�&�4�&�5 )M<INI@K<�K?<�J:I<<E�CF:8K@FE�N@K?�K?<�@EM<IJ<�@D8><

�"�/�% �FD9@E<J�K?<�FC;�8E;�E<N�8KKI@9LK<J�N@K?�9@KN@J<��(�

�0�3 �FD9@E<J�K?<�FC;�8E;�E<N�8KKI@9LK<J�N@K?�9@KN@J<�),

�9�0�3 �FD9@E<J�K?<�FC;�8E;�E<N�8KKI@9LK<J�N@K?�9@KN@J<�2),

Parameters
S array_name @J�8�ELD<I@:�8II8P�

S x0 	 y0 8I<�ELD<I@:�<OGI<JJ@FEJ�

Errors
S .?<�8II8P�;F<J�EFK�<O@JK��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S array_name I<=<IJ�KF�8�JKI@E>�8II8P��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x0 	 y0 8I<�JKI@E>�<OGI<JJ@FEJ��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x0 	 y0 8I<�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S x0 	 y0 @J�FLKJ@;<�K?<�:LII<EK�7�*�&�8FI �8�*�/�%�0�8� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M
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RANDOMIZE

RANDOMIZE�<expr �>

-<<;J�K?<�I8E;FD�ELD9<I�><E<I8KFI�N@K?expr ��#=�EF�J<<;�@J�JG<:@=@<;	�3�"�/�%�0�.�*�;�&N@CC

GIFDGK�K?<�LJ<I�KF�<EK<I�8�I8E;FD�J<<;��.?<�LJ<I
GIFM@;<;�M8CL<�@J�IFLE;<;�KF�8E�@EK<><I�
.?<�I8E;FD�J<<;�@J�=FID<;�F=�K?<�C8JK�KNF�9PK<J�F=�K?8K�@EK<><I�FIexpr ��#= expr @J�8�=CF8K���

FI���9PK<J�	�K?<J<�8I< �9�0�3<;�N@K?�K?<�GI<:<;@E>����.?<�=@IJK���9PK<J�F=�8�;FL9C<�8I<�@>EFI<;�

.?<�J8D<�I8E;FD�J<<;�N@CC�C<8;�KF�K?<�J8D<�J<HL<E:<�F=�GJ<L;FI8E;FD�ELD9<IJ�9<@E>
><E<I8K<;�9P�K?<�3�/�% =LE:K@FE�

Parameters
S expr @J�8�ELD<I@:�<OGI<JJ@FE�

Notes
S  FI�K?<�J8D<�J<<;	�*�
��-#��GIF;L:<J�K?<�J8D<�GJ<L;FI8E;FD�ELD9<IJ�8J

!1
��-#�������
S .?<�I8E;FD�ELD9<I�><E<I8KFI�@J�M<IP�GFFI�8E;�J?FLC;�EFK�9<�LJ<;�=FI�J<I@FLJ

GLIGFJ<J��-<< �3�/�% =FI�;<K8@CJ�

Errors
S expr ?8J�8�JKI@E>�M8CL<��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S .?<�LJ<I�GIFM@;<J�8�J<<;�FLKJ@;<�<�������������˜�����������> 8K�K?<�GIFDGK��0�W�F�S�G�M�P�X�

READ

READ var_0 �<, var_1 �>��������

�JJ@>EJ�;8K8�=IFD�8�%�"�5�"JK8K<D<EK�KF�M8I@89C<J��,<8;@E>�JK8IKJ�8K�K?<�:LII<EK�%�"�5�"

GFJ@K@FE	�N?@:?�@J�K?<�%�"�5�"<EKIP�@DD<;@8K<CP�8=K<I�K?<�C8JK�FE<�I<8;�9P�GI<M@FLJ�3�&�"�%

JK8K<D<EKJ��.?<�%�"�5�"GFJ@K@FE�@J�I<J<K�KF�K?<�JK8IK�9P�K?<�3�6�/ 8E; �3�&�4�5�0�3�&JK8K<D<EKJ�

Parameters
S var_0 	 var_1 8I<�M8I@89C<J�FI�8II8P�<C<D<EKJ�

Errors
S (FK�<EFL>?�;8K8�@J�GI<J<EK�@E�%�"�5�"JK8K<D<EKJ��0�V�U���P�G���%�"�5�"�

S .?<�KPG<�F=�K?<�M8I@89C<�@J�EFK�:FDG8K@9C<�N@K?�K?8K�F=�K?<�;8K8�<EKIP�9<@E>�I<8;��8
�4�Z�O�U�B�Y���F�S�S�P�SF::LIJ�FE�K?< �%�"�5�"C@E<�
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REM

�\REM�]' �^���<anything �>

#>EFI<J�<M<IPK?@E>�LEK@C�K?<�<E;�F=�K?<�C@E<��.?<�3�&�. JK8K<D<EK�@J�@EK<E;<;�=FI�:FDD<EKJ�

�M<IPK?@E>�8=K<I�3�&�. N@CC�9<�JKFI<;�@E�K?<�GIF>I8D�LE8CK<I<;�8E;�LE@EK<IGI<K<;���

�8GFJKIFG?<��@J�8E�8C@8J�=FI���3�&�.�� ��@K�:8E�9<�GC8:<;�8K�8EP�GF@EK�@E�K?<�GIF>I8D�C@E<�8E;�N@CC

<EJLI<�K?8K�K?<�I<JK�F=�K?<�C@E<�@J�@>EFI<;�

(FK<�K?8K�8�:FCFE�� ;F<J�EFK�K<ID@E8K<�K?<�3�&�. JK8K<D<EK��K?<�:FCFE�8E;�<M<IPK?@E>�8=K<I�@K

N@CC�9<�KI<8K<;�8J�G8IK�F=�K?<�:FDD<EK�
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RENUM

RENUM�<new�]. �>���<, �<old �]. �>���<, increment �>�>

,<GC8:<J�K?<�C@E<�ELD9<IJ�@E�K?<�GIF>I8D�9P�8�JPJK<D8K@:�<ELD<I8K@FE�JK8IK@E>�=IFDnew

8E;�@E:I<8J@E>�9Pincrement ��#= old @J�JG<:@=@<;	�C@E<�ELD9<IJ�C<JJ�K?8Eold I<D8@E

LE:?8E><;� new 	 old 8I<�C@E<�ELD9<IJ��K?<�;FK�� J@>E@=@<J�K?<�C8JK�C@E<�<;@K<;�

increment @J�8�C@E<�ELD9<I�9LK�DLJK�EFK�9<�8�;FK�FI�Q<IF�

Notes
S &@E<�ELD9<IJ�8=<I�K?<�=FCCFN@E>�B<PNFI;J�N@CC�9<�I<ELD9<I<;��"�6�5�0	 �&�%�*�5	

�&�-�4�&	 �&�3�-	 �%�&�-�&�5�&	 �(�0�4�6�#	 �(�0�5�0	 �-�*�4�5	 �-�-�*�4�5	 �3�&�/�6�.	 �3�&�4�5�0�3�&	

�3�&�4�6�.�&	 �3�&�5�6�3�/	 �3�6�/ 	 �5�)�&�/�

S �EP�C@E<�ELD9<IJ�@E�$�)�"�*�/ JK8K<D<EKJ�N@CC�EFK�9<�I<ELD9<I<;��EFK<�K?8K�K?<J<

C@E<�ELD9<IJ�I<=<I�KF�8EFK?<I�GIF>I8D�
S �CC�8I>LD<EKJ�F=�3�&�/�6�. FI �"�6�5�0 JK8K<D<EKJ�@E�8�GIF>I8D�N@CC�9<�I<ELD9<I<;	

@E:CL;@E>�8EP�C@E<�ELD9<I�F==J<KJ�FI�@E:I<D<EKJ	�<M<E�K?FL>?�K?8K�;F<J�EFK�D8B<
DL:?�J<EJ<�

S ��Q<IF�C@E<�ELD9<I�=FCCFN@E>�K?<�B<PNFI;J�&�3�3�0�3���(�0�5�0N@CC�EFK�9<�I<ELD9<I<;�

S #=�8�I<=<I<E:<;�C@E<�ELD9<I�;F<J�EFK�<O@JK�@E�K?<�GIF>I8D	�8�D<JJ8><�6�O�E�F�G�J�O�F�E

�M�J�O�Fref �J�Oold_line @J�GI@EK<;��"<I<	old_line @J�K?<�C@E<�ELD9<I�GI@FI�KF

I<ELD9<I@E>��.?<�I<=<I<E:<;�C@E<�ELD9<I�N@CC�9<�C<=K�LE:?8E><;	�9LK�K?<�C@E<�J�FC;
C@E<�ELD9<I�N@CC�9<�I<ELD9<I<;�

Errors
S �EP�F=�K?<�G8I8D<K<IJ�@J�EFK�@E�<���˜�����������> � �4�Z�O�U�B�Y���F�S�S�P�S�

S �EP�F=�K?<�E<NCP�><E<I8K<;�C@E<�ELD9<IJ�@J�>I<8K<I�K?8E���������� � �*�M�M�F�H�B�M

�G�V�O�D�U�J�P�O���D�B�M�M��.?<�C@E<�ELD9<IJ�LG�KF�K?<�<IIFI�?8M<�EFK�9<<E�:?8E><;�

S increment @J�<DGKP�FI�Q<IF��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S old @J�JG<:@=@<;�8E;new @J�C<JJ�K?8E�FI�<HL8C�KF�8E�<O@JK@E>�C@E<�ELD9<I�C<JJ

K?8E�FC;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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RESET

RESET

�CFJ<J�8CC�FG<E�=@C<J�

Notes
S )==@:@8C�!1
��-#��;F:LD<EK8K@FE�8E;�D8EP�FK?<I�JFLI:<J�JK8K<�K?8K�3�&�4�&�5

:CFJ<J�8CC�=@C<Jon disk devices��"FN<M<I	�@E�I<8C@KP�!1
��-#�������8CJF�:CFJ<J
=@C<J�FE�K8G<�8E;�8EP�FK?<I�;<M@:<	�D8B@E>�K?@J�JK8K<D<EK�@;<EK@:8C�KF�$�-�0�4�&N@K?

EF�8I>LD<EKJ��*�
��-#��=FCCFNJ�K?@J�9<?8M@FLI�

RESTORE

RESTORE�<line �>

,<J<KJ�K?< �%�"�5�"GF@EK<I�line @J�8�C@E<�ELD9<I��#=line @J�EFK�JG<:@=@<;	�K?<�%�"�5�"GF@EK<I

@J�I<J<K�KF�K?<�=@IJK�%�"�5�"<EKIP�@E�K?<�GIF>I8D��#=�@K�@J�JG<:@=@<;	�K?<�%�"�5�"GF@EK<I�@J�I<J<K�KF

K?<�=@IJK�%�"�5�"<EKIP�@E�FI�8=K<Iline �

Errors
S line @J�EFK�8E�<O@JK@E>�C@E<�ELD9<I��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�

RESUME

RESUME�<0�]NEXT�]line �>

�FEK@EL<J�EFID8C�<O<:LK@FE�8=K<I�8E�<IIFI�?8E;C@E>�IFLK@E<��#=�� FI�EF�FGK@FE�@J�JG<:@=@<;	�I<


<O<:LK<J�K?<�JK8K<D<EK�K?8K�:8LJ<;�K?<�<IIFI��#=�/�&�9�5 @J�JG<:@=@<;	�<O<:LK<J�K?<�JK8K<D<EK

=FCCFN@E>�K?<�FE<�K?8K�:8LJ<;�K?<�<IIFI��#=line @J�JG<:@=@<;	�@K�DLJK�9<�8�M8C@;�C@E<�ELD9<I�

Errors
S �3�&�4�6�.�&@J�<E:FLEK<I<;�FLKJ@;<�F=�8E�<IIFI�KI8GG@E>�IFLK@E<��3�&�4�6�.�&���X�J�U�I�P�V�U

�F�S�S�P�S�

S .?<�GIF>I8D�<E;J�@EJ@;<�8E�<IIFI�KI8GG@E>�IFLK@E<�N@K?FLK�8�3�&�4�6�.�&FI �&�/�%

JK8K<D<EK��/�P���3�&�4�6�.�&�

S line @J�EFK�8E�<O@JK@E>�C@E<�ELD9<I��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�
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RETURN

RETURN�<line �>

,<KLIEJ�=IFD�8 �(�0�4�6�#JL9IFLK@E<��#=line @J�EFK�JG<:@=@<;	�3�&�5�6�3�/ALDGJ�98:B�KF�K?<

JK8K<D<EK�8=K<I�K?<�(�0�4�6�#K?8K�ALDG<;�@EKF�K?<�JL9IFLK@E<��#=line @J�JG<:@=@<;	�@K�DLJK�9<�8

M8C@;�C@E<�ELD9<I��3�&�5�6�3�/ALDGJ�KF�K?8K�C@E<��8E;�GFGJ�K?<�(�0�4�6�#JK8:B���1?<E�I<KLIE@E>

=IFD�8E�<IIFI�KI8GG@E>�IFLK@E<	�3�&�5�6�3�/I<
<E89C<J�K?<�<M<EK�KI8GG@E>�N?@:?�N8J�JKFGG<;�FE

<EK<I@E>�K?<�KI8G�IFLK@E<�

Errors
S line @J�EFK�8E�<O@JK@E>�C@E<�ELD9<I��6�O�E�F�G�J�O�F�E���M�J�O�F���O�V�N�C�F�S�

RMDIR

RMDIR dir_spec

,<DFM<J�8E�<DGKP�;@I<:KFIP�FE�8�;@JB�;<M@:<�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEdir_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FEK?8K�JG<:@=@<J�K?<�G8K?

8E;�E8D<�F=�K?<�;@I<:KFIP�

Errors
S dir_spec ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S dir_spec @J�8E�<DGKP�JKI@E>��#�B�E���G�J�M�F���O�B�N�F�

S (F�D8K:?@E>�G8K?�@J�=FLE;��1�B�U�I���O�P�U���G�P�V�O�E�

S �@I<:KFIP�KF�I<DFM<�@J�EFK�<DGKP��1�B�U�I���'�J�M�F���B�D�D�F�T�T���F�S�S�P�S�
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RSET

RSET string_name = expression

�FG@<J�8�JKI@E>�M8CL<�@EKF�8E�<O@JK@E>�JKI@E>�M8I@89C<�FI�8II8P�<C<D<EK��.?<�M8CL<�N@CC�9<�I@>?K

ALJK@=@<;�8E;�8EP�I<D8@E@E>�:?8I8:K<IJ�8I<�I<GC8:<;�9P�JG8:<J�

Parameters
S string_name @J�8�JKI@E>�M8I@89C<�FI�8II8P�<C<D<EK�

S expression @J�8�JKI@E>�<OGI<JJ@FE�

Notes
S #=expression ?8J�8�M8CL<�K?8K�@J�CFE><I�K?8E�K?<�C<E>K?�F=�K?<�K8I><K�M8I@89C<	�@K�@J

KILE:8K<;�8K�K?<�K8@C�KF�K?<�C<E>K?�F=�K?<�K8I><K�M8I@89C<�
S #=string_name ?8J�EFK�9<<E�8CCF:8K<;�9<=FI<	�K?@J�JK8K<D<EK�?8J�EF�<==<:K�

S /J< �-�4�&�5	 �3�4�&�5FI �.�*�%�� KF�:FGP�M8CL<J�@EKF�8�'�*�&�-�%9L==<I�

S #= �-�&�5 @J�LJ<;�FE�8�'�*�&�-�%M8I@89C<�@EJK<8;�F=�-�]�3�4�&�5	�K?<�M8I@89C<�@J�;<K8:?<;

=IFD�K?<�=@<C;�8E;�8�E<N	�EFID8C�JKI@E>�M8I@89C<�@J�8CCF:8K<;�

Errors
S string_name @J�EFK�8�JKI@E>�M8I@89C<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S expression ;F<J�EFK�?8M<�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�
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RUN

RUN �<line_number �<anything �>�]file_spec �<, R �>�>

�O<:LK<J�8�GIF>I8D���O@JK@E>�M8I@89C<J�N@CC�9<�:C<8I<;�8E;�8EP�GIF>I8D�@E�D<DFIP�N@CC�9<
<I8J<;� �3�6�/ @DGC@<J�8�$�-�&�"�3#= �
�3 @J�JG<:@=@<;�8=K<Ifile_spec 	�=@C<J�8I<�B<GK�FG<E��@=�EFK	

8CC�=@C<J�8I<�:CFJ<;�

Parameters
S line_number @J�8�M8C@;�C@E<�ELD9<I�@E�K?<�:LII<EK�GIF>I8D��#=�JG<:@=@<;	�<O<:LK@FE

JK8IKJ�=IFD�K?@J�C@E<�ELD9<I��.?<�I<JK�F=�K?<�3�6�/ JK8K<D<EK�@J�@>EFI<;�@E�K?@J�:8J<�

S .?<�JKI@E>�<OGI<JJ@FEfile_spec 	�@=�JG<:@=@<;	�@J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>

K?<�=@C<�KF�I<8;�K?<�GIF>I8D�=IFD�

Errors
S line_number @J�EFK�8�C@E<�ELD9<I�@E�K?<�:LII<EK�GIF>I8D��6�O�E�F�G�J�O�F�E���M�J�O�F

�O�V�N�C�F�S�

S file_spec :8EEFK�9<�=FLE;� �'�J�M�F���O�P�U���G�P�V�O�E�

S file_spec @J�8E�<DGKP�JKI@E>��#�B�E���G�J�M�F���O�V�N�C�F�S�

S ��CF8;<;�K<OK�=@C<�:FEK8@EJ�C@E<J�N@K?FLK�C@E<�ELD9<IJ��%�J�S�F�D�U���T�U�B�U�F�N�F�O�U���J�O���G�J�M�F�
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SAVE

SAVE file_spec �<, �\A�]P�^�>

-KFI<J�K?<�:LII<EK�GIF>I8D�@E�8�=@C<�

S #= ,A @J�JG<:@=@<;	�K?<�GIF>I8D�N@CC�9<�J8M<;�@E�GC8@E�K<OK�=FID8K��#E�K?@J�:8J<	

GIF>I8D�<O<:LK@FE�N@CC�JKFG�8E;�:FEKIFC�N@CC�9<�I<KLIE<;�KF�K?<�LJ<I�
S #= ,P @J�JG<:@=@<;	�K?<�GIF>I8D�N@CC�9<�J8M<;�@EGIFK<:K<;�=FID8K��1?<E�8

GIFK<:K<;�GIF>I8D�@J�CF8;<;�@E�!1
��-#�	�@K�:8EEFK�9<�-�*�4�5<;�FI �4�"�7�&;�@E

EFE
GIFK<:K<;�=FID8K�
S #=�E<@K?<I�@J�JG<:@=@<;	�K?<�GIF>I8D�N@CC�9<�J8M<;�@EKFB<E@J<;�=FID8K�

Parameters
S .?<�JKI@E>�<OGI<JJ@FEfile_spec @J�8�M8C@;=@C<�JG<:@=@:8K@FE@E;@:8K@E>�K?<�=@C<�KF

JKFI<�KF�

Errors
S file_spec ?8J�8�ELD9<I�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_spec @J�8E�<DGKP�JKI@E>��#�B�E���G�J�M�F���O�V�N�C�F�S�

S file_spec :FEK8@EJ�;@J8CCFN<;�:?8I8:K<IJ��#�B�E���G�J�M�F���O�V�N�C�F�S�FE �$�"�4���� �� �#�B�E

�G�J�M�F���O�B�N�F�FE�;@JB�;<M@:<J��

S �I�J�E�F���Q�S�P�U�F�D�U�F�E@J�<E89C<;	�K?<�:LII<EK�GIF>I8D�@J�GIFK<:K<;�8E;�
�1 @J�EFK

JG<:@=@<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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SCREEN(statement)

SCREEN�<mode�>���<, �<colorburst �>���<, �<apage �>���<, �<vpage �>���<, erase �>�>�>�>

�?8E><�K?<�M@;<F�DF;<	�:FDGFJ@K<�:FCFI9LIJK	�8:K@M<�G8><�8E;�M@J@9C<�G8><��0@;<F�DF;<J
8I<�;<J:I@9<;�@E�K?<0@;<F�'F;<J J<:K@FE�

Parameters
S mode @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�J<KJ�K?<�J:I<<E�DF;<�

S colorburst @J�8�ELD<I@:�<OGI<JJ@FE��-<<�EFK<J�9<CFN�

S apage @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�J<KJ�K?<�8:K@M<�G8><�

S vpage @J�8�ELD<I@:�<OGI<JJ@FE�K?8K�J<KJ�K?<�M@J@9C<�G8><�

S erase @J�8�ELD<I@:�<OGI<JJ@FE�@E�K?<�I8E><�<���
�����
�����> ��#K�@J�FECP�C<>8C�N@K?

�T�Z�O�U�B�Y���\�Q�D�K�S�
���U�B�O�E�Z�^��-<<�EFK<J�9<CFN�

Video modes

.?<�M@;<F�DF;<J�8I<�8J�=FCCFNJ�

�4�$�3�&�&�/����Text mode

�
O���FI��
O���:?8I8:K<IJ�F=��O���G@O<CJ
���8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ
�KKI@9LK<J���
���8I<�9C@EB@E>�M<IJ@FEJ�F=�

��
��G8><J �F�H�B

�4�$�3�&�&�/����CGA colour

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O��G@O<CJ
��8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8>< �F�H�B��G8><J �Q�D�K�S�U�B�O�E�Z

�4�$�3�&�&�/����CGA monochrome

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O��G@O<CJ
��8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@K�G<I�G@O<C
��G8>< �F�H�B��G8><J �Q�D�K�S�U�B�O�E�Z

�4�$�3�&�&�/����Low-res 16-colour �Q�D�K�S�U�B�O�E�Z

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O��G@O<CJ
���8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8><J
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�4�$�3�&�&�/����Hercules monochrome �I�F�S�D�V�M�F�T

��
O����G@O<CJ
�
O���:?8I8:K<IJ�F=��O���G@O<CJ��N@K?�9FKKFD�C@E<�KILE:8K<;�9P���GO�
��8KKI@9LK<J����9@K�G<I�G@O<C
��G8><J

�4�$�3�&�&�/�����˜������ Altissima risoluzione �P�M�J�W�F�U�U�J

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O���G@O<CJ
��8KKI@9LK<J�F=�N?@:?�FE<�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8><

�4�$�3�&�&�/����Med-res 4-colour �Q�D�K�S�U�B�O�E�Z

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O��G@O<CJ
��8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8><J

�4�$�3�&�&�/����Med-res 16-colour �Q�D�K�S�U�B�O�E�Z

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O��G@O<CJ
���8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8><

Note: a minimum of 32768 bytes of video memory must be reserved to use this video
mode. /J<�K?<�JK8K<D<EK�$�-�&�"�3�
�
�
������������ FI�K?<�FGK@FE�W�J�E�F�P���N�F�N�P�S�Z������������ �

�4�$�3�&�&�/����High-res 4-colour �Q�D�K�S�U�B�O�E�Z

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O��G@O<CJ
��8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8><

Note: a minimum of 32768 bytes of video memory must be reserved to use this video
mode. /J<�K?<�JK8K<D<EK�$�-�&�"�3�
�
�
������������ FI�K?<�FGK@FE�W�J�E�F�P���N�F�N�P�S�Z������������ �

�4�$�3�&�&�/����EGA colour �F�H�B

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O��G@O<CJ
���8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8><J

�4�$�3�&�&�/����EGA colour �F�H�B

��
O�

�G@O<CJ
�
O���:?8I8:K<IJ�F=��O��G@O<CJ
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���8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8><J

�4�$�3�&�&�/����EGA colour �F�H�B

��
O��
�G@O<CJ
�
O���:?8I8:K<IJ�F=��O���G@O<CJ
���8KKI@9LK<J�G@:B<;�=IFD����:FCFLIJ����9@KJ�G<I�G@O<C
��G8><J

�4�$�3�&�&�/������EGA monochrome �F�H�B �N�P�O�J�U�P�S���N�P�O�P

��
O��
�G@O<CJ
�
O���:?8I8:K<IJ�F=��O���G@O<CJ
��8KKI@9LK<J�G@:B<;�=IFD���GJ<L;F:FCFLIJ����9@KJ�G<I�G@O<C
��G8><J

NTSC Composite Colorburst

)E��!�	�.8E;P�8E;�*�AI	 colorburst ?8J�K?<�=FCCFN@E>�<==<:KJ	�;<G<E;@E>�FE�K?<�KPG<�F=

DFE@KFI�
�,!���;<=8LCK��FI�:FDGFJ@K<�

mode colorburst CGA mode Effect (composite) Effect (RGB)


 
 
	�� >I<PJ:8C< ;<=8LCK�G8C<KK<


 � �	�� :FCFLI ;<=8LCK�G8C<KK<

� 
 � :FCFLI ;<=8LCK�G8C<KK<

� � � >I<PJ:8C< 8CK<IE8K<�G8C<KK<

)E �4�$�3�&�&�/����	 colorburst ?8J�EF�<==<:K��FE�8�:FDGFJ@K<�DFE@KFI	�:FCFLI�8IK@=8:KJ�:8E�9<

<E89C<;�FE�K?@J�J:I<<E�K?IFL>?�0�6�5 �J<<�K?<I<���)E �4�$�3�&�&�/����8E;�LG	 colorburst ?8J�EF

<==<:K�

Erase

�P�;<=8LCK	�@=�K?<mode :?8E><J�FI�K?< colorburst :?8E><J�9<KN<<E�Q<IF�8E;�EFE
Q<IF	

K?<�FC;�G8><�8E;�K?<�E<N�G8><�F=�K?<�J:I<<E�8I<�:C<8I<;��)E�T�Z�O�U�B�Y���\�Q�D�K�S�
���U�B�O�E�Z�^	�K?<

erase G8I8D<K<I�:8E�9<�LJ<;�KF�:?8E><�K?@J�9<?8M@FLI��#KJ�M8CL<J�8I<�8J�=FCCFNJ�

erase Effect

�� �F�EFK�<I8J<�8EP�J:I<<E�G8><

��

�;<=8LCK�

#=�K?<mode :?8E><J�FI�K?<colorburst :?8E><J�9<KN<<E�Q<IF�8E;�EFE
Q<IF	�K?<

FC;�G8><�8E;�K?<�E<N�G8><�F=�K?<�J:I<<E�8I<�:C<8I<;�

�� #=�K?<mode :?8E><J�FI�K?<colorburst :?8E><J�9<KN<<E�Q<IF�8E;�EFE
Q<IF	�8CC

G8><J�F=�K?<�J:I<<E�8I<�:C<8I<;�
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Notes
S �K�C<8JK�FE<�G8I8D<K<I�DLJK�9<�JG<:@=@<;�
S �FDGFJ@K<�:FCFLI�8IK@=8:KJ�8I<�<DLC8K<;�FECP�:IL;<CP�@E�*�
��-#�	�8E;�EFK�8K�8CC

@E�4�$�3�&�&�/�����

Errors
S (F�G8I8D<K<IJ�8I<�JG<:@=@<;��.�J�T�T�J�O�H���P�Q�F�S�B�O�E�

S �EP�G8I8D<K<I�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S �EP�G8I8D<K<I�@J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S mode @J�EFK�8E�8M8@C89C<�M@;<F�DF;<�ELD9<I�=FI�PFLI�M@;<F�:8I;�J<KK@E>��*�M�M�F�H�B�M

�G�V�O�D�U�J�P�O���D�B�M�M�

S vpage 	 apage 8I<�EFK�9<KN<<E�
�8E;�K?<�ELD9<I�F=�G8><J�=FI�K?<�:?FJ<E�M@;<F

DF;<	�C<JJ�FE<� �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S colorburst @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S erase @J�EFK�@E�<���
�����
�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

SHELL

SHELL �<command�>

-K8IKJ�8E�FG<I8K@E>�JPJK<D�JL9J?<CC�FE�K?<�:FEJFC<��#=command @J�JG<:@=@<;	�K?<�:FDD8E;�@J

<O<:LK<;�FE�K?<�J?<CC�8E;�<O<:LK@FE�I<KLIEJ�KF�K?<�GIF>I8D�

.F�<E89C<�K?@J�JK8K<D<EK	�K?<�T�I�F�M�MFGK@FE�DLJK�9<�J<K�KF�8�M8C@;�:FDD8E;�@EK<IGI<K<I�

Parameters
S command @J�8�JKI@E>�<OGI<JJ@FE�

Notes
S �<�:8I<=LC�N?<E�<E89C@E>�K?@J�:FDD8E;	�8J�@K�8CCFNJ�K?<�ILEE@E>���-#��GIF>I8D

=LCC�8::<JJ�KF�PFLI�=@C<J�8E;�FG<I8K@E>�JPJK<D�

Errors
S �T�I�F�M�MFGK@FE�@J�EFK�JG<:@=@<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S command ?8J�8�ELD9<I�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S �CC�FLKGLK�=IFD�K?<�FG<I8K@E>�JPJK<D�JL9J?<CC	�@E:CL;@E>�<IIFI�D<JJ8><J	�@J
;@JGC8P<;�FE�K?<�*�
��-#��J:I<<E�
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SOUND(tone)

SOUNDfrequency , duration �<, volume �<, voice �>�>

*IF;L:<J�8�JFLE;�8K frequency "Q�=FI duration ���������� J<:FE;J��)E�*�AI�8E;�.8E;P	�K?<

MFCLD<�8E;�MF@:<�:?8EE<C�:8E�8;;@K@FE8CCP�9<�JG<:@=@<;�

#= �1�-�"�:�����.�#�� ?8J�9<<E�<O<:LK<;	 �4�0�6�/�%GC8PJ�@E�K?<�98:B>IFLE;��#=�1�-�"�:�����.�'�� ?8J�9<<E

<O<:LK<;	�JFLE;�GC8PJ�@E�K?<�=FI<>IFLE;�8E;�K?<�@EK<IGI<K<I�9CF:BJ�LEK@C�K?<�JFLE;�@J�=@E@J?<;�
 FI<>IFLE;�DF;<�@J�;<=8LCK��/EC@B<�1�-�"�: 	�K?<�JFLE;�GC8P<;�9P�K?<�DFJK�I<:<EK�4�0�6�/�%

JK8K<D<EK�8CN8PJ�GC8PJ�@E�K?<�98:B>IFLE;	�<M<E�@=�1�-�"�:�����.�'�� ?8J�9<<E�<EK<I<;��#E

98:B>IFLE;�DF;<	�<8:? �4�0�6�/�%JK8K<D<EK�:FLEKJ�8J���KFN8I;�K?<�C<E>K?�F=�K?<�HL<L<

I<GFIK<;�9P�K?<�1�-�"�: =LE:K@FE�

Parameters
S frequency @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�����˜�����������> FI �� �=FI �T�Z�O�U�B�Y���\�B�E�W�B�O�D�F�E

�]���Q�D�K�S�^��FI�@E�<�������������˜�����������> �=FI �T�Z�O�U�B�Y���U�B�O�E�Z��

S duration @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�����������> �

S volume @J�8�ELD<I@:�<OGI<JJ@FE�@E�<�����˜�����> ��
�@J�J@C<EK	����@J�=LCC�MFCLD<��<M<IP

JK<G�C<JJ�I<;L:<J�K?<�MFCLD<�9P���;���
��@J�8CJF�=LCC�MFCLD<��� FI�T�Z�O�U�B�Y���\�Q�D�K�S���]

�U�B�O�E�Z�^��

S voice @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜���> 	�@E;@:8K@E>�N?@:?�F=�K?<�K?I<<�KFE<�MF@:<

:?8EE<CJ�@J�LJ<;�=FI�K?@J�JFLE;��� FI�T�Z�O�U�B�Y���\�Q�D�K�S���]���U�B�O�E�Z�^�

Notes
S )E�*�AI�8E;�.8E;P	� I<HL<E:@<J�9<CFN���
�"Q�8I<�GC8P<;�8J���
�"Q�
S #=duration @J�Q<IF	�8EP�8:K@M<�98:B>IFLE;�JFLE;�@J�JKFGG<;�8E;�K?<�JFLE;

HL<L<�@J�<DGK@<;�
S #=duration @J�Q<IF	volume 8E; voice DLJK�EFK�9<�JG<:@=@<;�

S #=duration @J�C<JJ�K?8E�������� 9LK�EFEQ<IF	�K?<�JFLE;�N@CC�9<�GC8P<;�@E

98:B>IFLE;�8E;�:FEK@EL<�@E;<=@E@K<CP�LEK@C�8EFK?<I�JFLE;�JK8K<D<EK�@J�<O<:LK<;�
.?@J�@J�8CJF�K?<�9<?8M@FLI�=FI�E<>8K@M<duration �

S #= frequency <HL8CJ���������� FI �� 	�8�J@C<E:<�F=�C<E>K?duration @J�HL<L<;�

Errors
S �EP�8I>LD<EK�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S frequency @J�EFK�@E�@KJ�8CCFN<;�I8E><	�8E;duration @J�EFK�Q<IF��*�M�M�F�H�B�M

�G�V�O�D�U�J�P�O���D�B�M�M�

S duration @J�Q<IF�8E;�DFI<�K?8E�KNF�8I>LD<EKJ�8I<�JG<:@=@<;��4�Z�O�U�B�Y���F�S�S�P�S�

S �T�Z�O�U�B�Y���\���Q�D�K�S���]���U�B�O�E�Z���^@J�EFK�J<K�8E;�DFI<�K?8E�KNF�8I>LD<EKJ�8I<�JG<:@=@<;�
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�4�Z�O�U�B�Y���F�S�S�P�S�

S frequency @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S duration @J�EFK�@E�<�������������˜�����������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S volume @J�EFK�@E�<���˜�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S voice @J�EFK�@E�<���˜���> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

SOUND(switch)

SOUND�\ON�]OFF�^

-N@K:?<J�K?<�<OK<IE8C�JG<8B<I�FE�FI�F==�8E;�KF>>C<J�K?<�8M8@C89@C@KP�F=�8;M8E:<;�JFLE;
:8G89@C@K@<J�FE�*�AI�8E;�.8E;P��.?@J�@E:CL;<J��
MF@:<�JFLE;	�EF@J<�><E<I8K@FE�8E;�MFCLD<
:FEKIFC���C<8IJ�K?<�98:B>IFLE;�DLJ@:�HL<L<�

Notes
S )ECP�8M8@C89C<�N@K?�T�Z�O�U�B�Y���\�Q�D�K�S���]���U�B�O�E�Z�^�

S )E�*�
��-#�	�9FK?�K?<�@EK<IE8C�8E;�K?<�<OK<IE8C�JG<8B<I�8I<�<DLC8K<;�K?IFL>?
K?<�J8D<�JFLE;�JPJK<D�

Errors
S .?@J�JK8K<D<EK�@J�LJ<;�8E;�T�Z�O�U�B�Y���\���Q�D�K�S���]���U�B�O�E�Z���^@J�EFK�J<K��4�Z�O�U�B�Y���F�S�S�P�S�

STOP

STOP

�I<8BJ�GIF>I8D�<O<:LK@FE	�GI@EKJ�8�#�S�F�B�LD<JJ8><�FE�K?<�:FEJFC<�8E;�I<KLIEJ�:FEKIFC�KF

K?<�LJ<I�� @C<J�8I<�EFK�:CFJ<;��#K�@J�GFJJ@9C<�KF�I<JLD<�GIF>I8D�<O<:LK@FE�8K�K?<�E<OK
JK8K<D<EK�LJ@E>�$�0�/�5�

STRIG (switch)

STRIG �\ON�]OFF�^

"8J�EF�<==<:K�
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STRIG (event switch)

STRIG�<���>( button ) �\ON�]OFF�]STOP�^

-N@K:?<J�<M<EK�KI8GG@E>�F=�K?<�AFPJK@:B�KI@>><Ibutton �0�/ FI �0�'�' � �4�5�3�*�(���	button �
���4�5�0�1

JLJG<E;J�<M<EK�KI8GG@E>�LEK@C�4�5�3�*�(���	button �
���0�/ @J�<O<:LK<;��/G�KF�FE<�<M<EK�:8E�9<

KI@>><I<;�;LI@E>�JLJG<EJ@FE	�GIFM@;<;�K?8K�<M<EK�?8E;C@E>�N8J�JN@K:?<;�FE�GI@FI�KF
JLJG<EJ@FE��.?<�<M<EK�KI@>><I<;�;LI@E>�JLJG<EJ@FE�@J�?8E;C<;�@DD<;@8K<CP�8=K<I�K?<�E<OK
�4�5�3�*�(���	button �
���0�/ JK8K<D<EK�

button return value


 �JK�AFPJK@:B��JK�KI@>><I

� �E;�AFPJK@:B��JK�KI@>><I

� �JK�AFPJK@:B��E;�KI@>><I

� �E;�AFPJK@:B��E;�KI@>><I

Parameters
S button @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���
�����
�����
�����> �

Errors
S button ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S button @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S button @J�EFK�@E�<���
�����
�����
�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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SWAP

SWAPvar_0 , var_1

�O:?8E><J�M8I@89C<Jvar_0 8E; var_1 �

Notes
S .?<�M8I@89C<J�8I<�<O:?8E><;�9P�I<=<I<E:<��#=	�=FI�<O8DGC<	var_0 @J�8�'�*�&�-�%

M8I@89C<�8E;var_1 @J�EFK	�K?<E�4�8�"�1 N@CC�I<M<IJ<�K?FJ<�IFC<J�

Parameters
S var_0 8E; var_1 8I<�M8I@89C<J�FI�8II8P�<C<D<EKJ�F=�K?<�J8D<�KPG<�var_1 DLJK

?8M<�9<<E�GI<M@FLJCP�;<=@E<;�

Errors
S var_1 @J�LE;<=@E<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M��(FK<�K?8K�EF�<IIFI�@J�I8@J<;�@=

var_0 @J�LE;<=@E<;	�8E;�K?8K�8=K<I�K?@J�<IIFI�9FK?�M8I@89C<J�N@CC�9<�;<=@E<;�

S .?<�KPG<J�F=var_0 8E; var_1 8I<�EFK�K?<�J8D<��5�Z�Q�F���N�J�T�N�B�U�D�I�

SYSTEM

SYSTEM

�O@KJ�K?<�@EK<IGI<K<I�

Notes
S �4�:�4�5�&�.HL@KJ�K?<�*�
��-#��@EK<IGI<K<I�@DD<;@8K<CP�N@K?FLK�=LIK?<I�@EK<I8:K@FE�

�EP�LEJ8M<;�GIF>I8D�FI�;8K8�N@CC�9<�CFJK�

TERM

TERM

&F8;�8E;�ILE�K?<�GIF>I8D�;<=@E<;�9P�K?<�U�F�S�NFGK@FE���P�;<=8LCK	�8J�FE�K?<�#�'�*�AI	�K?@J�@J

8�9L@CK
@E�J<I@8C�K<ID@E8C�<DLC8KFI�8GGC@:8K@FE��.?@J�JK8K<D<EK�@J�FECP�8M8@C89C<�N@K?
�T�Z�O�U�B�Y���\�Q�D�K�S�]�U�B�O�E�Z�^�

Errors
S #= �U�F�S�N@J�EFK�J<K	�K?@J�JK8K<D<EK�I8@J<J�*�O�U�F�S�O�B�M���F�S�S�P�S�

S #= �T�Z�O�U�B�Y@J�EFK�J<K�KF�Q�D�K�SFI �U�B�O�E�Z	�K?@J�B<PNFI;�@J�EFK�GI<J<EK���8CC@E>�5�&�3�.

N@CC�I8@J<�4�Z�O�U�B�Y���F�S�S�P�S�
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TIME$ (statement)

TIME$ = time

-<KJ�K?<�:LII<EK���-#��K@D<�KFtime �

Parameters
S .@D<�@J�8�JKI@E>�<OGI<JJ@FE�F=�K?<�=FID" HH�\: �]. �^mm�\: �]. � ŝs " N?<I< �������� HH ��

���� 	 �������� mm�������� 8E; �������� ss �������� ���8:?�GFJ@K@FE�D8P�?8M<�FE<�FI�KNF

:?8I8:K<IJ�

Notes
S *�
��-#��JKFI<J�8E�F==J<K�KF�K?<�JPJK<D�K@D<�8E;�LJ<J�K?@J�=FI�=LKLI<�:8CCJ�KF

�5�*�.�&�� 8E; �%�"�5�&��=LE:K@FEJ�@E�K?<�J8D<�@EK<IGI<K<I�J<JJ@FE��.?<�JPJK<D�K@D<�@J

EFK�:?8E><;	�LEC@B<�!1
��-#��LE;<I�'-
�)-�

Errors
S time ?8J�8�ELD<I@:�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S time @J�EFK�F=�K?<�:FII<:K�=FID��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

TIMER (statement)

TIMER �\ON�]OFF�]STOP�^

S �0�/ ��<E89C<J �0�/���5�*�.�&�3<M<EK�KI8GG@E>�F=�K?<�K@D<I�:CF:B�

S �0�'�' ��;@J89C<J�KI8GG@E>�

S �4�5�0�1��?8CKJ�KI8GG@E>�LEK@C�5�*�.�&�3���0�/@J�LJ<;���M<EKJ�K?8K�F::LI�N?@C<�KI8GG@E>�@J

?8CK<;�N@CC�KI@>><I�@DD<;@8K<CP�N?<E�KI8GG@E>�@J�I<
<E89C<;�

TRONand TROFF

�\TRON�]TROFF�^

.LIEJ�C@E<�ELD9<I�KI8:@E>�FE�FI�F==��#=�C@E<�ELD9<I�KI8:@E>�@J�FE	���-#��GI@EKJ�8�K8>�<�������> KF

K?<�:FEJFC<�N?<E�GIF>I8D�C@E<������ @J�<O<:LK<;	�8E;�JF�=FIK?�

Notes
S .I8:@E>�@J�KLIE<;�F==�9P�K?<�/�&�8 8E; �-�0�"�%JK8K<D<EKJ�

Statements
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UNLOCK

UNLOCK�<#�> file_number �<, record_0 �>

UNLOCK�<#�> file_number , �<record_0 �> TO record_1

/ECF:BJ�8�=@C<�FI�G8IK�F=�@K�K?8K�?8J�GI<M@FLJCP�9<<E�CF:B<;�N@K?�-�0�$�, �

Parameters
S file_number @J�8�ELD<I@:�<OGI<JJ@FE�@E�<���˜�������> �

S record_0 8E; record_1 8I<�ELD<I@:�<OGI<JJ@FEJ�@E�<���˜���?���������> �

Errors
S �EP�G8I8D<K<I�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_number @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_number @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_number @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���O�V�N�C�F�S�

S #= file_number @J�FG<E�=FI�3�"�/�%�0�.	 �-�0�$�, 8E; �6�/�-�0�$�, JK8K<D<EKJ�DLJK�D8K:?

@E�K<IDJ�F=record_0 8E; record_1 ���E�EFE
D8K:?@E>�6�/�-�0�$�, N@CC�I8@J<

�1�F�S�N�J�T�T�J�P�O���E�F�O�J�F�E�

S record_0 FI record_1 @J�EFK�@E�<���˜���?���������> � �#�B�E���S�F�D�P�S�E���O�V�N�C�F�S�
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VIEW

VIEW �<�<SCREEN�> ( x0 , y0 )-( x1 , y1 ) �<, �<fill �>���<, border �>�>�>

�<=@E<J�8�>I8G?@:J�M@<NGFIK��!I8G?@:J�;I8NE�FLKJ@;<�K?<�M@<NGFIK�N@CC�EFK�9<�J?FNE��	x0 �


y0 �
 	 �	x1 �
 y1 �
 8I<�89JFCLK<�J:I<<E�:FFI;@E8K<J�F=�KNF�FGGFJ@E>�:FIE<IJ�F=�K?<�8I<8�

/EC<JJ �4�$�3�&�&�/@J�JG<:@=@<;	�8=K<I�8�7�*�&�8JK8K<D<EK�K?<�:FFI;@E8K<�JPJK<D�@J�J?@=K<;�JL:?

K?8K�	���
�����
 9<:FD<J�K?<�KFG�C<=K�:FFI;@E8K<�F=�K?<�M@<NGFIK��#=�7�*�&�8@J�:8CC<;�N@K?FLK

8I>LD<EKJ	�K?<�M@<NGFIK�@J�I<J<K�KF�K?<�N?FC<�J:I<<E�

Parameters
S fill @J�8E�8KKI@9LK<��.?<�M@<NGFIK�N@CC�9<�=@CC<;�N@K?�K?@J�8KKI@9LK<�

S border @J�8E�8KKI@9LK<����9FI;<I�N@CC�9<�;I8NE�ALJK�FLKJ@;<�K?<�M@<NGFIK�N@K?�K?@J

8KKI@9LK<�

Errors
S �EP�F=�K?<�G8I8D<K<IJ�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S �EP�F=�K?<�:FFI;@E8K<J�@J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S �EP�F=�K?<�:FFI;@E8K<�G8@IJ�@J�FLKJ@;<�K?<�G?PJ@:8C�J:I<<E��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O

�D�B�M�M�

VIEW PRINT

VIEW PRINT top_row TO bottom_row

�<=@E<J�K?<�K<OK�J:IFCC@E>�8I<8�F=�K?<�J:I<<E��-�0�$�"�5�&JK8K<D<EKJ	�:LIJFI�DFM<D<EK�8E;

J:IFCC@E>�N@CC�9<�C@D@K<;�KF�K?<�J:IFCC@E>�8I<8�

Parameters
S top_row 8E; bottom_row 8I<�ELD<I@:�<OGI<JJ@FEJ�@E�<���˜�����> �

Notes
S #= �T�Z�O�U�B�Y���\�Q�D�K�S���]���U�B�O�E�Z�^8E; �,�&�:���0�'�' @J�J<K	bottom_row D8P�9<����

)K?<IN@J<	�J:I<<E�IFN����:8EEFK�9<�G8IK�F=�K?<�J:IFCC@E>�8I<8�

Errors
S top_row FI bottom_row @J�EFK�@E�<���˜�����> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

Statements
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WAIT

WAIT port , and_mask �<, xor_mask �>

18@KJ�=FI�K?<�M8CL<�F=�	 �*�/�1�	port �
 �9�0�3xor_mask �
 �"�/�%and_mask KF�9<:FD<�EFEQ<IF���M<EK

?8E;C@E>�@J�JLJG<E;<;�LEK@C�8�"�*�5 I<KLIEJ��#=xor_mask @J�EFK�JG<:@=@<;	�@K�;<=8LCKJ�KF�� �

Notes
S ��C@D@K<;�ELD9<I�F=�D8:?@E<�GFIKJ�8I<�<DLC8K<;�@E�*�
��-#���-<<�*�/�1 �

Errors
S �EP�G8I8D<K<I�?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S port @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S and_mask FI xor_mask 8I<�EFK�@E�<���˜�������> � �5�Z�Q�F���N�J�T�N�B�U�D�I�

WEND

WEND

#K<I8K<J�8�8�)�*�-�&�˜�8�&�/�%CFFG��ALDGJ�KF�K?<�D8K:?@E>�8�)�*�-�& JK8K<D<EK	�N?<I<�@KJ�:FE;@K@FE

:8E�9<�:?<:B<;�

Notes
S �8�)�*�-�&�˜�8�&�/�%CFFGJ�:8E�9<�E<JK<;��8�&�/�%ALDGJ�KF�K?<�DFJK�I<:<EK�8�)�*�-�&

JK8K<D<EK�K?8K�?8J�EFK�9<<E�:CFJ<;�9P�8EFK?<I�8�&�/�%�

Errors
S �CC�GI<M@FLJ�8�)�*�-�& JK8K<D<EKJ�?8M<�9<<E�:CFJ<;�9P�8EFK?<I�8�&�/�%FI�EF �8�)�*�-�&

JK8K<D<EK�?8J�9<<E�<O<:LK<;�9<=FI<��8�&�/�%���X�J�U�I�P�V�U���8�)�*�-�&�
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WHILE

WHILE expr

#E@K@8K<J�8�8�)�*�-�&�˜�8�&�/�%CFFG��#=expr <M8CL8K<J�KF�Q<IF	�8�)�*�-�& ALDGJ�KF�K?<�JK8K<D<EK

@DD<;@8K<CP�8=K<I�K?<�D8K:?@E>�8�&�/�%��#=�EFK	�<O<:LK@FE�:FEK@EL<J�

Parameters
S expr @J�8�ELD<I@:�<OGI<JJ@FE�

Errors
S (F�D8K:?@E>�8�&�/�%@J�=FLE;��8�)�*�-�&���X�J�U�I�P�V�U���8�&�/�%�

S expr ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

Statements
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WIDTH(console)

WIDTH num_columns �<, �<num_rows �>���<, �>�>

-<KJ�K?<�J:I<<E�N@;K?�KF��
	��
�FI��
�:FCLDEJ�

Notes
S 1?<E�:?8E>@E>�J:I<<E�N@;K?�@E�>I8G?@:J�DF;<	�K?<�M@;<F�DF;<�@J�:?8E><;��.?<

=FCCFN@E>�:?8E><J�F::LI�
�4�$�3�&�&�/������
��^ �4�$�3�&�&�/������
�

�4�$�3�&�&�/������
��^ �4�$�3�&�&�/������
�

�4�$�3�&�&�/������
��Z �4�$�3�&�&�/������
�

S -:I<<E�N@;K?�M8CL<��
�@J�FECP�8CCFN<;�FE�.8E;P�8E;�*�AI���?8E>@E>�KF�K?@J�N@;K?
:?8E><J�KF �4�$�3�&�&�/�������;;@K@FE8CCP	�K?<�=FCCFN@E>�:?8E><J�F::LI�

�4�$�3�&�&�/������
��\ �4�$�3�&�&�/������
�

�4�$�3�&�&�/������
��\ �4�$�3�&�&�/������
�

�4�$�3�&�&�/������
��\ �4�$�3�&�&�/������
�

�4�$�3�&�&�/������
��^ �4�$�3�&�&�/������
�

Parameters
S num_columns @J�<@K?<I�8�C@K<I8C���� 	 ���� FI ���� FI�8�ELD<I@:�<OGI<JJ@FE�@E

G8I<EK?<J<J��.?<�KI8@C@E>�:FDD8�@J�FGK@FE8C�8E;�?8J�EF�<==<:K�
S num_rows @J�FGK@FE8C�8E;�DLJK�<HL8C�����#=�T�Z�O�U�B�Y���\�Q�D�K�S���]���U�B�O�E�Z�^@J�J<K	

num_rows D8P�9<�@E�<���˜�����> 9LK�@KJ�M8CL<�@J�@>EFI<;�

Errors
S num_columns @J�8�JKI@E>�<OGI<JJ@FE��5�Z�Q�F���N�J�T�N�B�U�D�I�

S num_columns @J�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S num_columns @J�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S num_columns @J�EFK�8�C@K<I8C�8E;�EFK�9I8:B<K<;��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S num_rows @J�EFK�@E�@KJ�8::<GK<;�I8E><��*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�
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WIDTH(devices and files)

WIDTH �\#file_num , �]device_name , �]LPRINT�^ num_columns

-<KJ�K?<�C@E<�N@;K?�=FI�8�=@C<�FI�8�;<M@:<��1?<E�8�NI@K<�FG<I8K@FE�G8JJ<J�9<PFE;�K?<�:FCLDE
N@;K?	�8CR LF J<HL<E:<�@J�@EJ<IK<;�

#=�8�;<M@:<�@J�JG<:@=@<;	�@K�;F<J�EFK�E<<;�KF�?8M<�8�=@C<�FG<E�KF�@K��K?<�N@;K?�J<KK@E>�N@CC�9<�K?<
;<=8LCK�N@;K?�E<OK�K@D<�8�=@C<�@J�FG<E<;�KF�K?8K�;<M@:<�

#=device_name @J���-�1�5������ FI �-�1�3�*�/�5 @J�JG<:@=@<;	�K?<�;<M@:<�N@;K?�J<KK@E>�8==<:KJ�-�1�3�*�/�5

8E; �-�-�*�4�5�

#=device_name @J���4�$�3�/���� 	 ���,�:�#�%���� 	�FI�FD@KK<;	�K?<�J:I<<E�N@;K?�@J�:?8E><;��#E�K?@J�:8J<	

num_columns DLJK�9<�FE<�F=��
	��
�FI��
��-<<�K?<�EFK<J�8K �8�*�%�5�)�:FEJFC<��=FI�J@;<

<==<:KJ�

Parameters
S file_num @J�8�ELD<I@:�<OGI<JJ@FE�N?@:?�@J�K?<�ELD9<I�F=�8E�FG<E�=@C<�

S device_name @J�8�JKI@E>�<OGI<JJ@FE�K?8K�@J�FE<�F=���,�:�#�%���� 	 ���4�$�3�/���� 	 ���-�1�5������ 	

���-�1�5������ 	 ���-�1�5������ 	 ���$�0�.������ 	 ���$�0�.������ 	 ���$�"�4������

S num_columns @J�8�ELD<I@:�<OGI<JJ@FE�

Errors
S device_name @J�EFK�FE<�F=�K?<�8CCFN<;�;<M@:<J��#�B�E���G�J�M�F���O�B�N�F�

S device_name @J���4�$�3�/���� 	 ���,�:�#�%���� 8E; num_columns @J�EFK��
	��
�FI��
�

�*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num FI num_columns 8I<�JKI@E>J��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num FI num_columns 8I<�EFK�@E�<�������������˜�����������> � �0�W�F�S�G�M�P�X�

S file_num FI num_columns 8I<�EFK�@E�<���˜�������> � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

S file_num @J�EFK�8E�FG<E�=@C<��#�B�E���G�J�M�F���N�P�E�F�

Statements
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WINDOW

WINDOW�<�<SCREEN�> ( x0 , y0 )-( x1 , y1 ) �>

�<=@E<�CF>@:8C�:FFI;@E8K<J�=FI�K?<�M@<NGFIK��#=�4�$�3�&�&�/@J�EFK�JG<:@=@<;	�K?<�9FKKFD�C<=K�F=�K?<

J:I<<E�@J�D8GG<;�KF�K?<�CFN<I�:FFI;@E8K<J��K?<�KFG�I@>?K�F=�K?<�J:I<<E�@J�D8GG<;�KF�K?<
?@>?<I�:FFI;@E8K<J��#=�4�$�3�&�&�/@J�JG<:@=@<;	�K?<�KFG�C<=K�F=�K?<�J:I<<E�@J�D8GG<;�KF�K?<�CFN<I

:FFI;@E8K<J��K?<�9FKKFD�I@>?K�F=�K?<�J:I<<E�@J�D8GG<;�KF�K?<�?@>?<I�:FFI;@E8K<J�

#= �8�*�/�%�0�8@J�:8CC<;�N@K?FLK�8I>LD<EKJ	�K?<�CF>@:8C�:FFI;@E8K<J�8I<�I<J<K�KF�K?<�M@<NGFIK

:FFI;@E8K<J�

Parameters
S x0 	 y0 	 x1 	 y1 8I<�ELD<I@:�<OGI<JJ@FEJ�

Errors
S �EP�F=�K?<�:FFI;@E8K<J�?8M<�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S x0 �� x1 FI y0 �� y1 � �*�M�M�F�H�B�M���G�V�O�D�U�J�P�O���D�B�M�M�

WRITE

WRITE �<# file_num , �>���<expr_0 �<�\, �]; �^ expr_1 �>�����������>

1I@K<J�M8CL<J�KF�8�=@C<�FI�K?<�J:I<<E�@E�D8:?@E<
I<8;89C<�=FID��08CL<J�8I<�J<G8I8K<;�9P
:FDD8J�8E;�K?<�C@E<�@J�<E;<;�N@K?�8CR LF J<HL<E:<��-KI@E>J�8I<�;<C@D@K<;�9P�;FL9C<

HLFK<J�� ��(F�G8;;@E>�JG8:<J�8I<�@EJ<IK<;�

1?<E�NI@K@E>�KF�K?<�J:I<<E	�K?<�J8D<�:FEKIFC�:?8I8:K<IJ�8I<�I<:F>E@J<;�8J�=FI�K?<�1�3�*�/�5

JK8K<D<EK�

Parameters
S expr_0 �
 expr_1 �
�������� 8I<�<OGI<JJ@FEJ�N?FJ<�M8CL<�@J�KF�9<�GI@EK<;�

Errors
S file_num ?8J�8�JKI@E>�M8CL<��5�Z�Q�F���N�J�T�N�B�U�D�I�

S file_num @J�FG<E�=FI�*�/�1�6�5� �#�B�E���G�J�M�F���N�P�E�F�
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�� NEXT without FOR

� �/�&�9�5JK8K<D<EK�?8J�9<<E�<E:FLEK<I<;�=FI�N?@:?�EF�D8K:?@E>�'�0�3:8E�9<�=FLE;�

�� Syntax error

.?<���-#��JPEK8O�@J�@E:FII<:K����JK8K<D<EK�FI�<OGI<JJ@FE�?8J�9<<E�D@JKPG<;�FI
:8CC<;�@E�FE<�F=�D8EP�@E:FII<:K�N8PJ��.?@J�<IIFI�@J�8CJF�I8@J<;�FE�8�%�"�5�"C@E<�@=�8

�3�&�"�%JK8K<D<EK�<E:FLEK<IJ�8�;8K8�<EKIP�F=�8E�@E:FII<:K�=FID8K�

�� RETURN without GOSUB

� �3�&�5�6�3�/JK8K<D<EK�?8J�9<<E�<E:FLEK<I<;�=FI�N?@:?�EF�(�0�4�6�#:8CC�?8J�9<<E�D8;<�

�� Out of DATA

� �3�&�"�%JK8K<D<EK�@J�8KK<DGK@E>�KF�I<8;�DFI<�;8K8�<EKI@<J�K?8E�:8E�9<�=FLE;�=IFD

K?<�:LII<EK�%�"�5�"CF:8K@FE�FEN8I;�

�� Illegal function call

��JK8K<D<EK	�=LE:K@FE�FI�FG<I8KFI�?8J�9<<E�:8CC<;�N@K?�G8I8D<K<IJ�FLKJ@;<�K?<
8::<GK<;�I8E><��.?@J�<IIFI�@J�8CJF�I8@J<;�=FI�8�C8I><�M8I@<KP�F=�FK?<I�:FE;@K@FEJ�U
:?<:B�K?<�I<=<I<E:<�=FI�K?<�JK8K<D<EK�FI�=LE:K@FE�:8CC<;�

�� Overflow

��ELD<I@:�<OGI<JJ@FE�I<JLCK�FI�@EK<ID<;@8K<�M8CL<�@J�KFF�C8I><�=FI�K?<�I<HL@I<;
ELD9<I�=FID8K�

�� Out of memory

.?<I<�@J�EFK�<EFL>?�=I<<���-#��D<DFIP�KF�:FDGC<K<�K?<�FG<I8K@FE��.FF�DL:?
D<DFIP�@J�:FEJLD<;�9P�K?<�GIF>I8D��M8I@89C<J	�8II8PJ�8E;�JKI@E>J	�FI�<O<:LK@FE
JK8:BJ�=FI�CFFGJ	�JL9IFLK@E<J�FI�LJ<I
;<=@E<;�=LE:K@FEJ�

�� Undefined line number

��I<=<I<E:<�@J�D8;<�KF�8�C@E<�ELD9<I�K?8K�;F<J�EFK�<O@JK�@E�K?<�GIF>I8D�

�� Subscript out of range

�E�8II8P�@E;<O��JL9J:I@GK��@J�LJ<;�K?8K�@J�FLKJ@;<�K?<�I8E><�I<J<IM<;�=FI�K?8K�8II8P
9P�K?<�%�*�.JK8K<D<EK�

���� Duplicate Definition
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� �%�*�.JK8K<D<EK�@J�LJ<;�FE�8E�8II8P�K?8K�?8J�9<<E�;@D<EJ@FE<;�9<=FI<��<@K?<I

@DGC@:@KCP�FI�<OGC@:@KCP��FI�0�1�5�*�0�/���#�"�4�&@J�:8CC<;�@E�8�N8P�K?8K�:FE=C@:KJ�N@K?�8E�<8IC@<I

@DGC@:@K�FI�<OGC@:@K�;<=@E@K@FE�F=�K?<�JK8IK@E>�@E;<O�

���� Division by zero

�E�8KK<DGK�@J�D8;<�KF�;@M@;<�8�ELD9<I�9P�Q<IF�FI�9P�8�ELD9<I�K?8K�@J�KFF�JD8CC�KF
;@JK@E>L@J?�=IFD�Q<IF�N@K?@E�K?<�ELD9<I�=FID8K�J�GI<:@J@FE�

���� Illegal direct

� �%�&�'���'�/JK8K<D<EK�@J�9<@E>�LJ<;�@E�;@I<:K�DF;<�

���� Type mismatch

.?<�<OGI<JJ@FE�LJ<;�@J�F=�8�KPG<�K?8K�:8EEFK�9<�:FEM<IK<;�KF�K?<�I<HL@I<;�KPG<�=FI
K?<�=LE:K@FE�FI�JK8K<D<EK��'FJK�:FDDFECP	�K?@J�@J�I8@J<;�@=�8�JKI@E>�8I>LD<EK�@J
JLGGC@<;�KF�8�JK8K<D<EK�FI�=LE:K@FE�K?8K�<OG<:KJ�8�ELD9<I	�FI�M@:<�M<IJ8�

���� Out of string space

.?<I<�@J�EFK�<EFL>?�=I<<���-#��D<DFIP�KF�JKFI<�K?<�JKI@E>�M8I@89C<�

���� String too long

��JKI@E>�<OGI<JJ@FE�I<JLCK�FI�@EK<ID<;@8K<�M8CL<�@J�CFE><I�K?8E�����:?8I8:K<IJ�

���� String formula too complex

���� Can't continue

.?< �$�0�/�5JK8K<D<EK�@J�LJ<;�@E�:@I:LDJK8E:<J�N?<I<�:FEK@EL@E>�GIF>I8D�<O<:LK@FE

@J�EFK�GFJJ@9C<�

���� Undefined user function

.?< �'�/ =LE:K@FE�@J�:8CC<;�N@K?�8�=LE:K@FE�E8D<�=FI�N?@:?�EF�;<=@E@K@FE�N8J�D8;<�9P

8 �%�&�'���'�/JK8K<D<EK�

���� No RESUME

.?<�GIF>I8D�K<ID@E8K<J�@EJ@;<�8E�<IIFI�KI8GG@E>�IFLK@E<�K?8K�?8J�EFK�9<<E�:CFJ<;
N@K?�3�&�4�6�.�&FI �&�/�%�

���� RESUME without error

� �3�&�4�6�.�&JK8K<D<EK�@J�<E:FLEK<I<;�N?@C<�K?<�GIF>I8D�@J�EFK�<O<:LK@E>�8E�<IIFI

KI8GG@E>�IFLK@E<�

Errors and Messages

Language reference 253



���� unused

���� Missing operand

�E�FG<I8KFI�<OGI<JJ@FE�D@JJ<J�8E�FG<I8E;�FI�8�=LE:K@FE�FI�JK8K<D<EK�@J�EFK
JLGGC@<;�N@K?�JL==@:@<EK�G8I8D<K<IJ�

���� Line buffer overflow

�E �*�/�1�6�5FI �-�*�/�&���*�/�1�6�5JK8K<D<EK�<E:FLEK<I<;�8E�@EGLK�JKI@E>�CFE><I�K?8E����

:?8I8:K<IJ�FI�K?<�GC8@E
K<OK�GIF>I8D�=@C<�9<@E>�CF8;<;�9P�-�0�"�%	 �$�)�"�*�/ FI �.�&�3�(�&

:FEK8@EJ�8�C@E<�N@K?�DFI<�K?8E�����:?8I8:K<IJ���KK<DGK@E>�KF�CF8;�8�K<OK�=@C<�K?8K
?8J LF I8K?<I�K?8ECR LF C@E<�<E;@E>J�D8P�:8LJ<�K?@J�<IIFI�

���� Device Timeout

.?<�?8E;J?8B<�?8J�=8@C<;�FE�8�J<I@8C�;<M@:<�FI�8�K8G<�;<M@:<�?8J�I<8:?<;�K?<�<E;
F=�K8G<�

���� Device Fault

���� FOR without NEXT

� �'�0�3JK8K<D<EK�?8J�9<<E�<E:FLEK<I<;�=FI�N?@:?�EF�D8K:?@E>�/�&�9�5JK8K<D<EK�:8E

9<�=FLE;�

���� Out of paper

�E�8KK<DGK�@J�D8;<�KF�NI@K<�KF�8�GI@EK<I�N?@:?�@J�FLK�F=�G8G<I�FI�KF�8EFK?<I�G8I8CC<C
;<M@:<�N?@:?�?8J�I8@J<;�8E�FLK
F=
G8G<I�:FE;@K@FE�

���� unused

���� WHILE without WEND

� �8�)�*�-�&JK8K<D<EK�?8J�9<<E�<E:FLEK<I<;�=FI�N?@:?�EF�D8K:?@E>�8�&�/�%JK8K<D<EK

:8E�9<�=FLE;�

���� WEND without WHILE

� �8�&�/�%JK8K<D<EK�?8J�9<<E�<E:FLEK<I<;�=FI�N?@:?�EF�D8K:?@E>�8�)�*�-�&JK8K<D<EK

:8E�9<�=FLE;�

�����˜���� unused

���� FIELD overflow

�E�8KK<DGK�@J�D8;<�KF�I<8;	�NI@K<	�FI�;<=@E<�8�'�*�&�-�%M8I@89C<�9<PFE;�K?<�C<E>K?�F=

K?<�I8E;FD
8::<JJ�=@C<�9L==<I�
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���� Internal error

.?< �5�&�3�.JK8K<D<EK�@J�<O<:LK<;�9LK�EF�K<ID@E8C�D8E8><I�GIF>I8D�?8J�9<<E

;<=@E<;�

���� Bad file number

��=@C<�ELD9<I�@J�8::<JJ<;�KF�N?@:?�EF�=@C<�@J�FG<E	�FI�K?<�=@C<�ELD9<I�LJ<;�@E�8E
�0�1�&�/JK8K<D<EK�@J�FLKJ@;<�K?<�I8E><�F=�8CCFN89C<�=@C<�ELD9<IJ	�FI��:FE=LJ@E>CP��K?<

=@C<�JG<:@=@:8K@FE�@J�<DGKP	�D8C=FID<;�FI�:FEK8@EJ�@CC<>8C�:?8I8:K<IJ�

���� File not found

��E8D<;�=@C<�FE�8�;@JB�;<M@:<�:8EEFK�9<�=FLE;�

���� Bad file mode

.?<�I<HL<JK<;�=@C<�DF;<�@E�8E�0�1�&�/JK8K<D<EK�;F<J�EFK�<O@JK�FI�@J�LEJLGGFIK<;�=FI

K?<�>@M<E�;<M@:<	�FI�K?<�=@C<�=LE:K@FE�:8CC<;�@J�EFK�JLGGFIK<;�=FI�K?@J�;<M@:<	�FI�K?<
=LE:K@FE�FI�JK8K<D<EK�:8CC<;�I<HL@I<J�8�=@C<�FG<E<;�=FI�3�"�/�%�0�.8E;�K?<�=@C<�@J�EFK�

���� File already open

�E�8KK<DGK�@J�D8;<�KF�FG<E�8�=@C<�KF�8�=@C<�ELD9<I�K?8K�@J�8CI<8;P�@E�LJ<��FI�8E
8KK<DGK�@J�D8;<�KF�FG<E�8�=@C<�=FI�0�6�5�1�6�5FI �"�1�1�&�/�%FE�8�J<I@8C	�;@JB�FI�:8JJ<KK<

;<M@:<�N?<E�8�=@C<��FI	�FE�8�;@JB�;<M@:<	�8�=@C<�N@K?�K?<�J8D<�E8D<��@J�8CI<8;P
FG<E�=FI�0�6�5�1�6�5FI �"�1�1�&�/�%FE�K?8K�;<M@:<��FI�8�,�*�-�- FI �/�"�.�& JK8K<D<EK�@J

<O<:LK<;�FE�8�;@JB�=@C<�N?<E�8�=@C<�N@K?�K?<�J8D<�E8D<�@J�FG<E�FE�K?<�J8D<
;<M@:<�

���� unused

���� Device I/O error

�E�#�)�<IIFI�?8J�F::LI<;�;LI@E>�@EGLK�FLKGLK�KF�8�;<M@:<��.?@J�@E:CL;<J�=8D@E>
<IIFIJ	��,��:?<:B�=8@CLI<J�8E;�LE<OG<:K<;�<E;
F=
K8G<�FE�:8JJ<KK<�;<M@:<J�

���� File already exists

.?<�GIFGFJ<;�E<N�E8D<�F=�8�;@JB�=@C<�@E�8�/�"�.�& JK8K<D<EK�@J�8CI<8;P�@E�LJ<�

�����˜���� unused

���� Disk full

.?<I<�@J�@EJL==@:@<EK�=I<<�JG8:<�FE�K?<�;@JB�;<M@:<�KF�:FDGC<K<�K?<�FG<I8K@FE�

���� Input past end
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�E�8KK<DGK�@J�D8;<�KF�I<KI@<M<�@EGLK�=IFD�8�=@C<�K?8K�?8J�G8JJ<;�@KJ�<E;�F=�=@C<�

���� Bad record number

��I8E;FD
8::<JJ�=@C<�I<:FI;�ELD9<I�@J�I<=<I<E:<;�K?8K�@J�FLKJ@;<�K?<�G<ID@KK<;
I8E><�

���� Bad file name

.?<�=@C<�E8D<�FI�FK?<I�;<M@:<�G8I8D<K<I�JKI@E>�@E�8�=@C<�JG<:@=@:8K@FE�@J�D8C=FID<;
FI�:FEK8@EJ�@CC<>8C�:?8I8:K<IJ�

���� unused

���� Direct statement in file

��C@E<�N@K?�EF�C@E<�ELD9<I�@J�<E:FLEK<I<;�@E�8�GC8@E
K<OK�GIF>I8D�=@C<�

���� Too many files

���� Device Unavailable

�E�8KK<DGK�@J�D8;<�KF�8::<JJ�8�;<M@:<�K?8K�;F<J�EFK�<O@JK�FI�@J�EFK�<E89C<;�

���� Communication buffer overflow

��J<I@8C�;<M@:<�@J�I<:<@M@E>�DFI<�;8K8�K?8E�=@KJ�@E�@KJ�9L==<I�

���� Permission Denied

.?<�I<HL<JK<;�8::<JJ�KF�8�=@C<�@J�EFK�>I8EK<;�;L<�KF�-�0�$�,I<JKI@:K@FEJ	�FG<I8K@E>

JPJK<D�CF:B@E>	�FI�@EJL==@:@<EK�FG<I8K@E>�JPJK<D�=@C<�G<ID@JJ@FEJ�

���� Disk not Ready

.?<�;@JB�;<M@:<�@J�EFK�I<8;P�=FI�8::<JJ�� FI�<O8DGC<	�K?<I<�@J�EF�;@JB<KK<�@E�8
=CFGGP�;I@M<�FI�K?<�;I@M<�CF:B�@J�FG<E�

���� Disk media error

���� Advanced Feature

���� Rename across disks

�E�8KK<DGK�@J�D8;<�KF�LJ<�K?<�/�"�.�& JK8K<D<EK�KF�DFM<�8�=@C<�=IFD�FE<�;@JB�;<M@:<

KF�8EFK?<I�

���� Path/File access error

�E�8KK<DGK�@J�D8;<�KF�:I<8K<�8�;@I<:KFIP�K?8K�8CI<8;P�<O@JKJ�FI�KF�I<DFM<�8
;@I<:KFIP�K?8K�@J�EFK�<DGKP�
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