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programkeyboard display

line buffer

(CR to flush) (refresh() to flush)

buffer
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EVW<)KInSMjk B=JXFNk </> m BGK `Y_
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t
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programkeyboard display

echoing
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^
</>LK <ld
</>s<)K=J�?Uk7Z]\ed
>YMNFE?CPYMeZ]\ld _\`�KABGkN> Mjn�nIFE?)PYME</> � `A_
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t
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programkeyboard

...
get input
...

(wait)

program

...
get input
...

(continue
if no data
present)

blocking non-blocking

keyboard
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/3'�.Y%���.Y,�$_QKI�$0%1I�$&�=��.�4�,F%K;6�9%8�e��!{4���$3!�$3.E%('B�{.F'�%hM
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$0rF��@J4���$_;�$3@J'B.�!>%1�1�9%1$3!{%�,���.���.�:S����'?/87Y��.�:e'���k
;=</>=?A@CBEDGFIHE?)BGkYJXFEJ OQPWR
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^
<)>LK <ed
<)>s<)KYJ�?jk7Z]\ld
>=MjDGFG@NV��7ZcJCKLDYJ�?Uk�b��
���
�=\ld _\` KABEkN>�Mjn�n _Y@�ML? �s</> � `A_
nWMjk Zq<UfLh�d <jHYW7d <�� �W\
^
� FXK=?)P[Z]\ld _\` 
EVW<)KInSMjk B=JXFNk </> m BGK���`A_
JA@NFLF m ZGTN\ed
t

FX>GD�
=</>�Z]\ld
t
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/h��.L'`/&/3,��n)-'B�j�=4���$0�z!�$3��$3/&%�$3;e�*@#'B,F.Y%j'�)�%���@J$�29������'�QK��.�:{%�I�$}4���'B:B����@ %1'=/3'B.E%���.Y,�$
��)W.�'v��.F4�,F%c��!c��$3/&$3�RdB$3;J;�,�����.�:(%�I6�*%c%���@J$�M � I�${)-'B����'�QK��.�:^$qrF��@#4F��$i;�$&@#'�.�!�%��1�*%�$3!
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^
</>LK <ld
</>s<)K=J�?Uk7Z]\ed
PSVG@jnLDGFG@NV���ZtWS\ld _\` _Y@�ML? �s</> � f W/_OTCh JXFE?AMC>ED `Y_
nSMjk Z]<UfLh7d <jH\W�d <����W\
� FNKY?)P[Z]\ed _\` 
EVS<)K nSMjk B=JXFNk </> m BLK�`A_

Fj>GD�
s</>[Z]\ld
t
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^
<)>LK <ed

<)>s<)KYJ�?jk7Z]\ld
?�@NF�VNk7Zq\ld _\` ?A@AF�VNk J�?UkGFLFj> `A_

nWMjk Zq<UfLh�d <jHASGh�d <����W\
^
T=M��SF ZGTUh�bc<�\ld
VND�DYJCKLk7Z)o �EFG@�@�M 
WMjkS@jD�oj\ld
kGFNnLkGFEJ)P[Zq\ld _\` nS@CB=JCP�_LBGn�nGFNk `A_
B=JA@AF�F m ZGTUh�h�h�h�hW\ld _\` m VjB=JNF�h[OJT JNFE?AMC>GDYJ `Y_
T=M��SF ZGTUh�bc<�\ld _\` _SVE? ��KWM m kGF��s<NMCB=JIJ m MUK `Y_
VND�DYJCKLk7Z)o oj\ld _\` D�kGV�
 FUT m K
� J m VE?XF `A_
t

� FXKY?)P[Zq\ld
FX>GD�
=</>�Z]\ld
t
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erase graphic

update graphic
coordinates

draw graphicflush buffer

pause program
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<)>LK <eb�kSM 
[d
?CPSVNk ?CP�d

<)>s<)KYJ�?jk7Z]\ld
?�@NF�VNk7Zq\ld
>=MjDGFG@NV��7ZcJCKLDYJ�?Uk�b��
���
�=\ld _\` KABEkN>�Mjn�n _Y@�ML? �s</> � `A_
kWM 
GfRTCh7d

nWMjk Zq<UfLh�d <jHASGh�d <����W\
^
T=M��SF Z kWM 
[bc<�\ed
VND�DYJCKLk7Z)o �EFG@�@�M 
WMjkS@jD�oj\ld
kGFNnLkGFEJ)P[Zq\ld
B=JA@AF�F m ZGTUh�h�h�h�hW\ld
T=M��SF Z kWM 
[bc<�\ed
VND�DYJCKLk7Z)o oj\ld
?)PEf � FXKY?)P�Z]\ld _\` m ML@�@�nSMjk </> m BLK `A_
<Cn Zc?)P f�f 	 � 	 \ _\` VE?UK MU> </> m BLK�`A_
kWM 
 ���7d

t
� FXKY?)P[Zq\ld
FX>GD�
=</>�Z]\ld
t
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^
</>LK <ld

</>s<)K=J�?Uk7Z]\ed
?A@NF�VAk7Z]\ld

nSMjk Z]<UfLh7d <jHYSLh�d <����W\
^
T=M��EF ZGTCh�bc<L\ld
VNDLDWJCKLk7ZCo oj\ld
T=M��EF ZGTCh�bc< �RTN\ld
VNDLDWJCKLk7ZCo��EFG@�@LMYoj\ld
<Cn Z]<Cp/Z f�f hS\ _\`�F��EFNk
��ZX>GD <CKEFNkGVXKs<NMC> `A_
^
T=M��EF ZGTLZ7bc<�_�ZS\ed
VND�DWJUKLk7Z)o oj\ld
T=M��EF ZGTLZ7bc<�_�Z �VTN\ld
VND�DWJUKLk7Z)o 
YMjkS@jD oX\ld
t

T=M��EF Z � Q ��� �Y
 T bvhW\ld
kGFAn�kGFEJ)P�Z]\ld
B=J�@NF�F m Z<TCh�h�h�hLhS\ld
t

� FXKY?CP[Z]\ld
Fj>GD�
s</>[Z]\ld
t
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