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$	%'&)(*("+�,.-�&�/�0213+�(�,.4.&)56+�(7-�%8+:9'08&�;698+:<�+�=6-�9'4.+�(7/�<?>A@�4./�B?4.=6C2C2&�0'BD/�0
-�%'+FEG4.=6HDIG+�("+�=64.,.%2("H?("-�+�CKJL=60'1M&�-	/�<N<�+�4.(*@�4./�B?4.=6C2C2&�08BO-�+�,.%'0'&);69'+�(
-�/FC2=6P�+:-�%'+FC2/�("-Q+�<�<N&),.&�+�08-Q9'("+F/�<'-�%'+:ER4.=6HOIR+�("+�=64.,.%K("H?("-�+�CTSVUW+�+
-�%'+F@�4.+�<�=6,.+:<�/�4G=YX)&�("-	/�<'4.+�<N+�4.+�08,�+�(7-�%'=6-Q13+�(",�4.&)56+FB?+�0'+�4.=6X�>
@34�/�B?4.=6C2C2&)0'BO-�+�,.%'0'&);69'+�(?S
$	%'+F<N/�X)X�/�ZF&)0'BO-�/�@�&),.(*=64.+F@�4.+�("+�0'-�+�1[&)02-�%'&�(7("+�,.-�&)/�0]\

• ^ ER/�C2@�&�X)&)0'BD=_,.X)&�+�0'-�`Q("%8/�Z:(7%'/�ZA-�/:ZF4�&)-�+:=Y,.X�&)+�0'-"S

• ^�a =60'13X�&)0'BD+�b?+�0'-�("Jc`Q@3=6B?+[d
eLJ61�+�(",.4�&)56+�(7%'/�ZA-�/:C2&�08&�C2&)f
+
0'+�-�Z:/�4.Pg-�4.=6<N<�&),�JL-�%89'(*C2=6h?&)C2&�f
&)0'BD+�<N<�&),�&)+�0',.H�S

• ^�i ("&)0'BO,./�X)/�4.("Jc`Q@�=LB?+[d�d
J61�&)(",.9'("("+�(*&)("("9'+�(7-�%8=6-Q@�+�4.-�=6&)02-�/F,./�X�/�4B?4.=6@�%'&),.(?S

• ^�i ("&)0'BD<N/�08-�("Jj`Q@3=6B?+[dlk6J61�+�(",.4.&�5L+�(*-�+�,.%'0'&);69'+�(7<�/�4G+�<�<N&),.&)+�0'-Q98(�+F/�<<N/�08-�(?S

• ^�i ("&)0'BD&�C2=6B?+�("Jj`Q@�=6B?+Md
m6J613&�(",.9'("("+�(7-�%8+:9'("+F/�<',.X)&�+�0'-�n�("&�13+:4.=6("-�+�4&�C2=6B?+�(?S

• ^�o +�569'BpB?&�0'BD-�/�/�X)(�Jj`Q@3=6B?+[dlq6J61�+�(",.4.&�56+�(7-�%'+:98("+:/�<'-�%'+ cdbxr d
s=60'1
xscope

1�+�5698B?B?&�08BO-�/�/�X)(�S

tu%8+�0KH?/�925L9'&�X)1M=60D>A,.X)&�+�0'-	/�02=YEG4.=6HDIG+�("+�=64.,.%2("H?("-�+�CKJLH?/�9
C29'("-	X�/�=61M-�%'+F,�/�4.4.+�,.-�>AX)&)564.=64.&�+�(7Z:&)-�%K-�%'+F9'("+�4vn�Z:4.&)-�-�+�02,./�1�+:-�/
,.4.+�=6-�+F-�%8+:+�h?+�,.9'-�=656X)+F56&�08=64.HO<�&)X�+�SV$Q%8+GwFx�x�y{zVX)&�564.=64.&)+�(*=L4�+F=6(
<�/�X)X�/�ZF(?\

libXext.a r�| h?-�+�0'("&)/�02X)&�5L4�=L4�Hps

libXaw.a r~} -�%'+�08=_ZF&)1�B?+�-QX)&�564.=64.H?s

libXt.a r�� 0'-�4.&�0'("&),.(*-�/�/�X)P�&)-�s

libX11.a r =6X)("/FP�0'/�ZF02=6( Xlibs

libXmu.a r������ 9'-�&�X)&)-�HDX)&�564.=64.H?s

���F���[���.���g�������.���R�g�
��� x
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libXau.a r ("=6C2@�X�+F=69'-�%'/�4.&)f
=6-�&)/�02@�4./�-�/�,�/�XÏ<N/�4{>:s

libXdmcp.a r >A1�&�("@�X)=6HDCK=L0'=6B?+�4G,./�0'-�4./�X�@�4./�-�/�,./�X�X�&)564.=64.H?s

libXi.a r xinput +�h?-�+�0'("&)/�02X�&)564.=64.H?s

liboldX.a r >[d
eY,�/�C2@�=L-�&)56&)X�&)-�HOX)&�5L4�=L4�Hps
Ð	&�B?9'4.+MdV(�%8/�Z:(7-�%'+:4.+�X)=6-�&�/�08("%'&�@M/�<'-�%'+�>:X)&)56J6-�/�/�X�P�&)-�J6ZF&�1�B?+�-�J6=L0'1
+�h?-�+�0'("&)/�02X�&)564.=64.&)+�(*-�/:+�=L,�%2/�-�%'+�4.S

Toolkit
(libXt.a)

Application (client)

Extension
(libXext.a)

Widget
(libXaw.a)

Xlib
(libX11.a)

Server

Ð	&�B?984.+[d6S�wFx�x�y{zVX�&)564.=64.&)+�(

ÑQ/�92,.=6029'("+F-�%'+�("+F("=6C2+:X)&)564.=64.&�+�(7ZF%'+�02569'&)X�13&�0'BD=Y,.X)&�+�0'-	/�02=
ZF/�4.P�("-�=6-�&)/�0]S
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Ð	/�4G=Y("&�C2@�X)+�>A,�X)&)+�0'-�J6H?/�92,.=6029'("+F-�%8+:<�/�X�X)/�ZF&�08BOC2=6P�+�<�&)X�+�\

# Set CFLAGS = –g for use with debugger
CFLAGS = –g  –DSYSV –DUSG
xclient: xclient.c 
cc $(CFLAGS) –o $@ xclient.c \n
    –lXaw –lXt –lXmu –lX11 –lXext

×D/�-�&),�+:-�%'=6-
SYSV

=60'1
USG

=64.+:1�+�<�&)0'+�1ÔSV$Q%'&)(*&)(7=6X�ZF=6H?(7=YB?/�/�1
@34�=L,�-�&),.+:ZF%'+�02H?/�92=64.+:,./�C2@�&)X�&)0'BD=6@�@�X)&�,.=6-�&)/�0'(7-�%8=6-Q9'("+�>A/�0K-�%'+
ER4.=6HD(�Hp(�-�+�CTS � <'H?/�92=64.+F9'("&�08BO=60 � C2=6P�+�<�&�X)+�J6-�%'+F1�+�<�&�08+:@�4./�,.+�("(7&�(@3+�4�<�/�4.C2+�1Y=69'-�/�C2=6-�&),�=LX�X)HlSV$	%'+

imaker d
s',./�C2C2=60'1M-�=6P�+�(7=60=L4�,.%'&)-�+�,.-�9'4.+�nN&)0'1�+�@�+�081�+�0'-Q("+�B?C2+�0'-	/�<'=_C2=6P�+�<�&)X�+F=60'1M=61�1�(7-�%'+
=L4�,.%'&)-�+�,.-�9'4.+�nN1�+�@�+�081�+�0'-Q&)-�+�CK(7-�/:&)-�SV$Q%'&)(*@�4./�b?&)1�+�(7=60K+�=6("HDZ:=LHO-�/
ZF4.&�-�+:=Y@�/�4.-�=L56X�+F@�4�/�Bp4�=LCØS

� <'-�%'+F4.+�("9'X)-�&�0'BD56&)0'=64.HD<N&)X)+:&)(79'("+�1MZ:&)-�%K-�%'+F1�+�5698B?B?+�4 cdbxr d
s�JH?/�92C29'("-	9'("+F-�%8+
 –g 

/�@�-�&�/�02-�/
cdbx

-�/F4.9'02-�%8+:,./�C2@�&�X)+F=60'1MX�/�=61
("-�+�@�(?S
Ñ	/�92,�=L029'("+F-�%8+

imaker d¾>:s8/�4 xmkmfr d¾>Fs',./�C2CK=L0'1M-�/FB?+�0'+�4.=6-�+C2=6PÏ+�<N&)X)+�(*<�4�/�CÙ-�+�CK@�X)=6-�+�(*PÏ0'/�ZF0K=6(ÔÚ
ÛKÜ3Ý6Þ³ß�à�áNÞ.âpSV$Q%8+:<�/�X)X�/�ZF&�08B
+�h?=LCK@3X�+F("%'/�Z:(7=_("&)C2@�X�+ � CK=LP�+�<N&)X)+�\

DEPLIBS = $(DEPXLIB)
LOCAL_LIBRARIES = $(XLIB)
SimpleProgramTarget (test)

Ñ	/�92,�=L0K98("+:+�&)-�%'+�4G/�<'-�%'+F<�/�X�X)/�ZF&�0'BD,./�C2C2=60'1�(7-�/F,.4.+�=6-�+:=
C2=6PÏ+�<N&)X)+:<�4./�Cã=60 � CK=LP�+�<N&)X)+�\

xmkmf

imake –DUseInstalled –DCURDIR=

� C2=6P�+�<�&)X�+�(74.+�X�+�=6("+�1M56HDEG4.=6HDIG+�("+�=64.,.%2Z:&)-�%Óä*å � ©Q§·æ_ç S eY%'=6b?+5L+�+�0K9'@3B?4�=L1�+�1[-�/:ZF/�4.P�ZF&)-�%2-�%'+:UÕ-�=60'1�=64.1ME�@34�+�@34�/�,.+�("("/�4³J
98("9'=6X)X�HDX)/�,�=L-�+�1M&)0

/lib/cpp
S � C2=6P�+�<�&)X�+�(7/�56-�=6&�08+�1[<�4./�Cã/�-�%'+�4

X)/�,.=6-�&)/�0'(*C2=6HD("-�&)X)X�9'("+:-�%'+F/�X�1M<�/�4�C2=6-	<N/�4R,�/�C2C2+�0'-�(*=L0'1
,./�0',.=6-�+�0'=L-�&)/�02=60'1M-�%'+�4.+�<N/�4.+F4�+�;L9'&�4.+F-�%'+:@�/�4.-�=656X)+:Eè@�4.+�@�4./�,.+�("("/�4
r pcpps¾SV$Q%'&)(*@�4.+�@�4./�,.+�("("/�4G&)(*X)/�,.=6-�+�1[&)0 /lib/pcpp /�02-�%'+ä7å � ©{§�æDç S eY/�@�+�4.=6-�&�0'BD("H?("-�+�CØS
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$�/F1�+�("&�B?08=6-�+:=Y@�4.+�@�4./�,.+�("("/�4G/�-�%'+�4G-�%'=602-�%'+F1�+�<�=69'X)- r /lib/cpps<�/�4G+�&)-�%'+�4
imake

/�4
xmkmf

J6("+�-Q-�%'+
IMAKECPP

+�0'b?&�4./�0'C2+�0'-
b?=64.&)=656X)+F=6(*<�/�X)X�/�ZF(?\

setenv IMAKECPP /lib/pcpp r Eé(�%8+�X�X)s

IMAKECPP=/lib/pcpp; r�ê /�984�08+F("%'+�X)X�J
export IMAKECPP ë /�4.02("%'+�X)X�s

$	%'+:1�&)("@�X)=6HD(�+�4.b?+�4RB?+�0'+�4.=6-�+�(*=Y@�=6,.P�+�-	/�<'&)0'<N/�4.C2=6-�&)/�0K<�/�4G+�=L,�%
/�,.,.9'4.4.+�0',.+:/�<8=Y9'("+�4G=6,.-�&)/�0'J6("9',.%2=6(7=YP�+�H?("-�4./�P�+�J6569'-�-�/�02@�4.+�("("J
C2/�9'("+FC2/�-�&)/�0'J6ZF&)0'1�/�ZA+�h?@�/�("984�+�JL=60'1M("/F/�0'J6=60'1M+�=6,.%2/�,.,.9'4.4.+�0',.+
/�<'&)0'-�+�4.=6,.-�&�/�02=6C2/�0'BD@�4./�B?4.=6C2(�S | =L,�%2@�=6,.PÏ+�-Q/�<'&)0'<�/�4�C2=6-�&)/�0'J,.=6X)X�+�1M=60�Þ.ì�Þ.í'î�J6&)(*@�9'-	&�08-�/F=_@34�/�-�/�,./�X�@�=L,�PÏ+�-Q-�%'=6-Q,./�0'("&)("-�(*/�<'ï6ð
56H?-�+�(7=60'1M&�(7("+�0'-Q-�/F+�=6,.%K,.X)&)+�0'-Q-�%'=6-	%'=6(*4.+�;698+�("-�+�1M-�%'=6-	(�@3+�,�&)<�&�,
-�H?@�+F/�<'+�b?+�0'-"S | =6,.%D>ñ@34�/�-�/�,./�X�@�=L,�PÏ+�-Q&)(*=6X)("/:@�98-Q&)0'-�/:= � ©Qò�ó � ò@�=6,.PÏ+�-�J6-�%'98(*&)0',.4.+�=6("&�08BO-�%'+F-�/�-�=LX�0'9'C256+�4R/�<'56H?-�+�(*-�4.=60'("<�+�4.4.+�1ÔS },.X)&�+�0'-	,.=60K4.+�;698+�("-Q=_("@�+�,.&)<�&�,R-�H?@3+:/�<'+�b?+�0'-	-�/F-�4�=L,�Pg1�+�b?&),.+:&)0'@�9'-�J
=608/�-�%8+�4G-�H?@�+:/�<8+�b?+�0'-Q-�/FB?+�-QC2/�9'("+F&�0'@39'-�J6=60'1M("/:/�0]S } ,.X)&�+�0'-
4.+�("@�/�0'1�(7-�/:+�b?+�0'-�(7-�/F,./�0'-�4./�X�-�%'+:9'("+�4R&�08-�+�4.<�=6,.+:=L0'1[-�/F,�/�08-�4./�X
,./�C2C29'0'&),�=L-�&)/�02=6C2/�0'BDb?=64.&�/�9'(7,.X�&)+�0'-�(?SV$Q%'+F@�4./�,.+�(�("&)0'BD-�%'=6-
/�,.,.9'4.(*ZF%'+�02+�b?+�0'-�(7=64.+F56+�&�08BO,./�0'-�4./�X)X�+�1M&)(7P�0'/�ZF0K=L(�Þ.ì�Þ.í'î
ô Ü�í8õ'á�àNí?öRS

ë +�H?56/�=64.1M&�08@�9'-Q,.=602B?+�0'+�4.=6-�+F=YX�/�-	/�<'0'+�-�Z:/�4.Pg-�4.=6<N<�&),�S | =6,.%P�+�H?("-�4./�P�+FB?+�0'+�4.=6-�+�(*+�b?+�0'-�(
KeyPress

=6081
KeyRelease

JLZ:%'&),.%
-�H?@�&),.=6X�X)HD,�=L9'("+:=Y,.X�&)+�0'-Q-�/F-�+�X)X�-�%'+F(�+�4.b?+�4RZ:%'&),.%2,�%8=64.=6,.-�+�4R-�/
1�&)("@�X)=6HlS÷$	%'+F-�H?@3&�0'BD("@�+�+�1M/�<'&�081�&�b?&)1�9'=LX�9'("+�4.(*X)&�C2&)-�(*-�%'+F0'+�-�Z:/�4.P
-�4.=6<�<N&),.J6Z:%8&�,.%2&)(*ZF+�X�XÏ56+�X)/�ZA-�%'+:08+�-�ZF/�4.Pg56=60'1�ZF&)1�-�%]S a /�ZF+�b?+�4³J-�/�/:C2=608HO9'("+�4.(7-�H?@�&�08BO&)0'-�/·>A,.X)&)+�0'-�(*/�02=_ER4.=6HDIG+�("+�=64.,.%K("H?("-�+�C
,.=602("-�4.+�(�(7-�%'+F,�/�C2C29'0'&),.=6-�&)/�0K4.+�("/�9'4.,.+�(?S
øù/�9'("+FC2/�-�&)/�02&�(7C2/�4.+:("-�4.+�("("<N98X�/�020'+�-�Z:/�4.Pg=60'1 ©{ò ä�4.+�("/�9'4.,.+�(
-�%'=602P�+�H?5L/�=64.1[&)0'@�98-�S o 4.=6B?B?&)0'BD-�%8+:C2/�9'("+F=6,.4./�("(*=YZ:&)0'1�/�Zú,.=60
B?+�0'+�4.=6-�+F0'9'C2+�4./�9'(

MotionNotify
+�b?+�0'-�(?SV$Q%'+F("+�4.b?+�4G56980'1�X)+�(

-�/�B?+�-�%'+�4G("+�b?+�4.=6X
MotionNotify

+�b?+�0'-�(7&�02/�0'+F-�4.=60'("C2&�("("&)/�02-�/
-�%'+F,�X)&)+�0'-"S÷$	%'+:4.+�,.+�&)b?&�08BO,.X)&�+�08-Q,.=602,�/�C2@�4.+�("(

MotionNotify+�b?+�0'-�(7-�/F=6@�@�+�=L4G=6(7/�0'+:+�bp+�0'-"û
%'/�Z:+�bp+�4�JL56+�,.=69'("+F4.+�("/�9'4.,.+�(*=64.+
ZF=6("-�+�1[&)0KBp+�0'+�4.=6-�&)0'B?J6-�4.=60'("C2&)-�-�&)0'B?J6=6081[1�&)(",.=64.1�&)0'BO-�%'+�C2J6=
,.X)&�+�0'-	("%'/�9'X)1M4.+�;69'+�("-

MotionNotify
+�b?+�08-�(7/�0'X)HDZ:%8+�0

0'+�,.+�("("=64.H�S } X)-�+�4.0'=6-�&�b?+�X)HvJ6H?/�92,.=602,.%'/�/�("+F-�%'+

ü �F��ýM�.���g���RþF�R�g�pÿ
�����
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PointerMotionHints
/�@�-�&�/�08J6&�02ZF%'&),�%2-�%'+F("+�4.b?+�4G1�/�+�(7-�%'+

,./�C2@�4.+�("("&)/�0K<�/�4GH?/�9ÒS÷øù/�-�&)/�0K+�bp+�0'-�(*=64.+FB?+�0'+�4.=6-�+�1[/�08X�HD9'0'1�+�4
("@�+�,.&)=6X�,.&)4.,.9'C2(�-�=608,�+�("JL4�+�1�98,.&�0'BD-�%'+F=6C2/�9'0'-Q/�<'13=6-�=_("+�0'-	=6,.4./�("(
-�%'+F0'+�-�Z:/�4.P	S
$	%'+·>FX)&�5YX�&)564.=64.HD@�4./�b?&�13+�(*-�%'+

XSelectInput
,.=6X)X�JL=_C2+�,.%'=608&�("C

-�%'=L-Q+�0'=65LX�+�(7=_,.X)&)+�0'-Q-�/F,�%8/�/�("+:-�%'+F+�b?+�0'-�(*&)-	Z:=60'-�(7-�/:("+�+�S��F0'+:/�<
-�%'+F@�=64.=6C2+�-�+�4.(*/�<

XSelectInput
("@�+�,.&�<�&)+�(*-�%'+F+�b?+�0'-�(*-�%'=6-	-�%8+

("+�4.b?+�4R("%'/�9'X)1[B?+�08+�4.=6-�+F<�/�4G-�%'&)(*,.X)&�+�08-�S��	4�/�@3+�4G9'("+F/�<
XSelectInput

&)(*-�%'+FP�+�HD-�/F4�+�1�98,.&�0'BD9'080'+�,.+�("(�=L4�HD-�4.=6<�<N&),
5L+�-�ZF+�+�02,.X�&)+�0'-Q=L0'1[("+�4.b?+�4.SV$Q%8+:<�/�X)X�/�ZF&�08BO+�h?=LCK@3X�+F("%'/�ZF(*-�%'+F9'("+
/�<
XSelectInput

J6&)02Z:%'&),.%2P�+�H?56/�=64.1M&)0'@�9'-	1�/�+�(*0'/�-	B?+�0'+�4.=6-�+
+�b?+�08-�("J65L9'-QC2/�9'("+:5L9'-�-�/�02=6,.-�&�bp&�-�HO13/�+�(?\

XSelectInput(display, window,
   ButtonPressMask | ButtonReleaseMask);

$	%'+F<N/�X)X�/�ZF&)0'BD+�h?=6C2@�X�+F("%'/�ZF(*=YC2+�-�%8/�1[<�/�4G,./�C2@�4.+�("("&�08BOC2/�9'("+
C2/�-�&)/�0K+�b?+�08-�(7&)0K-�%'+F,.X�&)+�0'-"\

XEvent report;
while (XCheckTypedEvent(display, MotionNotify, &report));

XCheckTypedEvent
4.+�=61�(7-�%'+:08+�h?-

MotionNotify
+�b?+�0'-Q<�4./�C

-�%'+F;698+�9'+:&)0'-�/F-�%'+
XEvent

(�-�4.9',.-�9'4.+:,.=6X)X)+�1
report

S � <8-�%'+:+�b?+�08-ZF=6(7=
MotionNotify

+�bp+�0'-�J
XCheckTypedEvent

4�+�-�9'4.0'(
TRUE

S
$	%'+

while
X)/�/�@[1�&)(",.=64.1�(*=6X)X�5698-Q-�%'+:X)=6("-

MotionNotify
+�b?+�0'-"S

$	%'&)(*,.=60256+F=_B?4.+�=6-	-�4.=6<�<�&�,R4.+�1�9',.-�&�/�02&)<'-�%'+:,.X)&)+�0'-Q%'=6(7+�X)+�,�-�+�1M-�/
("+�+

MotionNotify
+�b?+�0'-�(?S

$	%'+Fb?&�("9'=LX�&�C2@�=6,.-	/�<',./�X�/�4R=6X�X)/�ZF(*H?/�92-�/:,./�0'b?+�HD=YX�/�-	/�<
&)0'<�/�4.C2=6-�&)/�02&)0K=Y,.X)+�=64³J6,./�0',.&)("+:C2=6080'+�4.S } ,./�X)/�4G&)C2=6B?+:,.=60
,.=6@3-�984�+F-�%'+FX�=64.B?+Fb?/�X)9'C2+:/�<'089'C256+�4.(*-�%'=6-	=_ER4.=6HOIR+�("+�=64.,.%
("H?("-�+�Cã,.=602B?+�0'+�4.=6-�+:=6081[1�&)("@�X)=6HO&)-Q,.X)+�=64.X�H�S � 0K-�%'+�>Atù&)0'1�/�Z
UÕH?("-�+�CKJ6,./�X)/�4.(*,.=60256+F9'("+�1[+�=L(�&)X)HlS a /�Z:+�b?+�4³JL&�<'=Y,.X)&�+�08-QZF&�X)X�56+,./�C2C29'0'&),.=6-�&�08BOZF&�-�%2C2/�4.+:-�%'=602/�0'+F("+�4�b?+�4³J6H?/�92C29'("-Q-�=6P�+FB?4.+�=6-
,.=64.+F-�/F+�0'("9'4.+:@�/�4.-�=656&)X)&�-�H�S÷$	%'+F-�+�,�%80'&�;L9'+�(*13+�(�,.4.&)56+�1M&�02-�%'&)(
("9856("+�,�-�&)/�02,.=602=6X�("/FB?4.+�=6-�X�HD1�+�,.4.+�=6("+F-�%8+:=6C2/�9'08-Q/�<'0'+�-�ZF/�4.P
-�4.=6<�<N&),R-�%8=6-Q=Y,.X�&)+�0'-	Z:&)X�XÏB?+�0'+�4.=6-�+:ZF%'+�02,./�X�/�4R&�(79'("+�1ÔS

| b?+�4.H*>A("+�4.b?+�4G%8=6(*&)0'<�/�4.CK=L-�&)/�02=656/�9'-	&�-�(*@3=64.-�&),.9'X)=64G,./�X)/�4
,.%'=L4�=L,�-�+�4.&)("-�&),.(7&�02=Yb?&)(�98=6X�("-�4.9',.-�9'4.+:-�%'=6-	H?/�92,.=602/�56-�=6&�0256HD9'("&)0'B
-�%'+

DefaultVisual
C2=6,.4./F&�0'("-�4.9',.-�&)/�0K/�4R-�%8+

XGetVisualInfo/�4
XMatchVisualInfo

<N9'08,.-�&)/�0'(?SVUW+�b?+�4.=6XÏb?&�("9'=LX�-�H?@�+�(*=64.+
=Lb?=6&�X)=656X)+�û
-�%'+FCK/�("-Q,./�C2C2/�02=64.+

StaticGray r -�%8+:-�H?@�&),.=6X�b?&)("9'=6X

� ÿÕ���g�����:�����Qÿ
��� �
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<�/�4GC2/�0'/�,.%'4./�C2+FZ:/�4.P�("-�=6-�&)/�0'("s'=60'1
PseudoColor r =_,./�C2C2/�0,./�X)/�4Gb?&)("9'=6X�&)02X�/�ZFnN@3+�4�<�/�4.C2=60',.+:=6081[C2+�1�&)9'C2n�@�+�4.<N/�4.C2=60',.+:,./�X)/�4

ZF/�4.P�("-�=6-�&)/�0'("s¾S } 1�b?=60',.+�1M,./�X�/�4RZ:/�4.P�("-�=6-�&)/�0'(*C2=6HD9'("+:/�-�%'+�4b?&)("9'=6X)("J6("9',.%2=L(
TrueColor

/�4
DirectColor

S
$�/F1�+�-�+�4�C2&)0'+FZ:%8&�,.%2b?&)("9'=6X�&)(7=6b?=6&)X�=65LX�+F<N/�4R=Y,.X�&)+�0'-�J6H?/�92,.=6029'("+
,./�1�+F(�&)C2&)X�=64R-�/F-�%'+:<�/�X)X�/�ZF&�08B'\

int my_visual;
Visual *visual;
visual = DefaultVisual(display, screen);
switch (visual–>class) {

case StaticGray:
my_visual = StaticGray;
printf(”This is a StaticGray device\n”);
break;

case PseudoColor:
my_visual = PseudoColor;
printf(”This is a PseudoColor device\n”);
break;

case TrueColor:
my_visual = TrueColor;
printf(”This is a TrueColor device\n”);
break;

case DirectColor:
my_visual = DirectColor;
printf(”This is a DirectColor device\n”);
break;

default:
printf(”ERROR in Visual.  Call programmer\n”);
exit(1);
break;

}

$�/F9'("+:,./�X)/�4.(*&)02=Y,.X�&)+�0'-Q=L@�@�X)&�,.=6-�&)/�0'J6H?/�92,.=6029'("+F-�%8+:1�+�<�=69'X)-
,./�X)/�4�C2=6@3J6/�4GH?/�92,.=60K13+�<N&)0'+:=Y,./�X)/�4�C2=6@3J6=6X�X)/�,.=6-�+:/�08+:/�4GC2/�4.+
,./�X)/�4�("JL=60'1M=6("("&�B?02+�=6,.%2,./�X)/�4G-�/F=_B?4.=6@3%'&�,.(7,./�0'-�+�h?-�JLZ:%'&),.%2&�(7-�%'+�0
9'("+�1M<�/�4G=608HO134�=LZ:&)0'B'S i ("9'=6X)X�HvJ6H?/�92,.=6029'("+F-�%'+F("+�4.b?+�4	� (71�+�<�=69'X)-,./�X)/�4�C2=6@ r Z:%8&�,.%2&)(*@�4.+�<�+�4.=656X�+�s�J6=6X)-�%'/�9'B?%2<�/�4G("/�C2+F=6@�@�X)&�,.=6-�&)/�0'("JH?/�92C2&�B?%8-Q%'=6b?+F-�/:13+�<N&)0'+F=_("+�@�=L4�=L-�+F,./�X�/�4.C2=6@ÔûlH?/�9K("%'/�98X�1M56=6("+
H?/�9'4R1�+�,.&)(�&)/�02/�02ZF%'+�-�%'+�4G-�%'+F0'9'C256+�4R/�<',./�X)/�4�(7=6b?=6&)X)=656X)+:&)02-�%'+
1�+�<�=69'X)-Q,./�X)/�4.CK=L@[&)(*("9'<�<�&�+�08-Q<�/�4GH?/�9'4R=6@�@�X)&�,.=6-�&)/�0]S } Z:/�4.P�("-�=6-�&)/�0
ZF&�-�%2=60 ç n�56&)-�nN@�+�4vn�@�&)h?+�X

PseudoColor
1�&�("@3X�=6HD&�(7X�&)C2&�-�+�1M-�/Fð6m�
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,./�X)/�4.(*@�+�4G,./�X)/�4.CK=L@Ôû
=_ZF&�081�/�ZAC2=60'=6B?+�4GC2&)B?%'-Q%8=6b?+:=6X)X)/�,�=L-�+�1
,./�X)/�4.("J6/�-�%'+�4G,.X)&�+�08-�(7C2&�B?%'-	%'=6b?+F=6X)X�/�,.=6-�+�1M,./�X�/�4.("J64.9'0'08&�0'B
xstdcmap

C2&�Bp%'-Q=6X)X�/�,.=6-�+F,./�X�/�4.("J6X)+�=6b?&)0'BO=Y,.X)&�+�0'-	Z:&)-�%K<�+�ZA,./�X)/�4�(
-�/F=6X�X)/�,.=6-�+�S
Ñ	/�9K,.=602+�&)-�%'+�4G13+�<N&)0'+F,./�X�/�4.(756HO("@3+�,�&)<�&�,R4.+�1�J6B?4.+�+�0'J6=6081[5LX�98+
&)0'-�+�0'("&)-�&�+�("J6/�4R9'("+F=60'HD/�<'("+�b?+�4.=6X�%89'0'1�4.+�1M@�4.+�1�+�<�&�0'+�1M0'=LCK+�1
,./�X)/�4.(?S � <8H?/�9K08+�+�1[/�08X�HD=Y<N+�Zú(�+�@3=64.=6-�+:,./�X)/�4�("JL&�-	&�(7C29',.%2+�=6("&�+�4
-�/F9'("+:0'=LCK+�1M,./�X�/�4.(7-�/FZ:4.&)-�+:=Y@�/�4.-�=L56X�+F,.X�&)+�0'-Q@34�/�B?4.=6C2J6=6X)-�%'/�9'B?%
-�%'+�("+F,./�X�/�4.(7C2=6HOX)/�/�Pg("/�C2+�Z:%'=6-	1�&)<N<�+�4.+�0'-Q/�02b?=64.&)/�9'(7(�+�4.b?+�4.(?S
$	%'+:@34�+�13+�<N&)0'+�1M0'=6C2+�1[,./�X)/�4.(*=64.+F1�+�<N&)0'+�1M&)0K=Y1�56C2n�<N/�4.C2=6-Q,./�X)/�4
08=6C2+:1�=6-�=65L=6("+:/�02-�%'+F("+�4�bp+�4�S � -Q1�+�<�=69'X)-�(*-�/
/usr/lib/x11/rgb

S÷$�/F1�&)("@�X�=LHO-�%'+F,./�X�/�4R1�=6-�=656=6("+�J69'("+F-�%'+
showrgb

,.X)&�+�08-Q/�4GH?/�92C2=6H
cat

-�%8+:1�=6-�=65L=6("+:("/�9'4.,.+F<N&)X)+
/usr/lib/x11/rgb.txt

S÷$	%'+F<N/�X)X)/�Z:&)0'BD+�h?=6C2@�X�+F("%'/�ZF(*=Y,./�X)/�4
=LX�X)/�,.=6-�&�/�02=60'1M("+�-�-�&�0'BD/�<'=YB?4.=6@�%'&),.(*,./�0'-�+�h?-"\

Colormap my_map;
XColor my_color;
GC my_gc;

my_gc = XCreateGC(display, my_window, 0, 0);
if(my_visual == PseudoColor) {

my_map = DefaultColormap(display, screen);
XParseColor(display, my_map, ”Red”, &my_color);
XAllocColor(display, my_map, &my_color);
XSetForeground(display, my_gc, my_color.pixel);
}

else {  /* use black if not PseudoColor device  */
XSetForeground(display, my_gc, BlackPixel(display,screen));
}

� <8-�%8+:B?4.=6@�%8&�,.(7=6@�@�X)&�,.=6-�&)/�029'("+�(*/�0'X)HD-�%'+·>Atù&)0'1�/�ZAUWH?("-�+�C
<�9'0',.-�&)/�0'(7<N/�4RX�&)0'+F1�4.=6Z:&)0'B?JL@�/�X�H?Bp/�0K134�=LZ:&)0'BD=60'1M<N&)X)X�&)0'B?JL=60'1M-�+�hp-
134�=LZ:&)0'B?J6-�%'+F9'("+:/�<8,�/�X)/�4RB?4�=L@�%'&),�(71�/�+�(70'/�-QB?4.+�=6-�X)HO&)0',.4.+�=6("+
08+�-�ZF/�4.Pg9'("=6B?+�S } ("&�C2@�X)+:1�4.=6ZF&)0'BO&)0'("-�4.9',.-�&�/�02-�%'=6-	&�(7("+�0'-Q<�4./�C
-�%'+F,.X�&)+�0'-	-�/F-�%'+F("+�4�b?+�4R&)(*-�%'+F("=6CK+F0'9'C256+�4R/�<'56H?-�+�("J6ZF%'+�-�%'+�4
-�%'+�4.+F&�(Dd÷5L&�-Q@3+�4G@�&)h?+�X�J ç 56&)-�(*@�+�4G@3&�h?+�X)J6/�4Gð6kY56&)-�(*@�+�4G@3&�h?+�X�/�02-�%'+
("+�4.b?+�4R(",.4�+�+�0ÒSV$Q%'9'("JLH?/�92,�=L0K;L9'&�,.P�X)HD1�4.=6ZA/�02=YZF&�0'13/�ZA/�4G=
� à���Û2Ü � r =_134�=LZ:=65LX�+FC2+�,�%8=60'&)("Cã-�%'=6-Q4.+�("&)1�+�(*&)02-�%'+:("+�4.b?+�4
C2+�C2/�4.H?s'/�02+�&)-�%8+�4G=Y56X)=6,.P�nN=L0'1�n�Z:%'&)-�+ r C2/�0'/�,.%'4./�C2+�s'/�4G=Y,./�X)/�4ZF/�4.P�("-�=6-�&�/�0ÒS
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$	%'+:=6131�&�-�&)/�0'=6X�/�b?+�4.%'+�=L1[<�/�4G=6X)X)/�,.=6-�&�0'BD,./�X)/�4�(7("%'/�9'X)1M56+:&)0',.9'4.4.+�1
/�0'X)HD/�0',.+:1�984�&)0'BD-�%'+:,.X)&)+�0'-Q&)0'&)-�&)=6X)&)f�=L-�&)/�0]S a /�Z:+�b?+�4³J6&)<8H?/�9B?+�0'+�4.=6-�+FB?4.=6@�%'&),.(*/�02-�%'+F,.X�&)+�0'-	56HD9'("&�08BO=60

XImage
("-�4.9',.-�9'4.+

-�%'=6-	4�+�("&)1�+�(*&)02-�%'+:,.X)&�+�08-QC2+�CK/�4.H r ("+�+ ^�i ("&)0'BD&�C2=6B?+�("Jj`Q@�=6B?+Md
m6s�J=6081[-�%'+�02,./�@�HO-�%'&)(*&)C2=6B?+F-�/F-�%'+:("+�4.b?+�4³J6-�%'+F0'+�-�Z:/�4.Pg-�4.=6<N<�&),G&)(
&)0',.4.+�=6("+�1M=6(*-�%'+F0'9'C256+�4R/�<'56&)-Q@�X)=60'+�(7@�+�4G@�&)h?+�X�&)0',.4.+�=6("+�(?S
$	%'+�4.+�<N/�4.+�J6-�/:C2&)0'&)CK&)f
+F0'+�-�Z:/�4.Pg-�4.=6<�<�&�,.J6=60

XImage
("-�4.9',.-�9'4.+

("%'/�9'X)1M56+:=Lb?/�&�1�+�1M9'0'X)+�("(*,./�C2@�X)+�hO@3&�h?+�X)n�56H?nN@3&�h?+�X�C2=608&�@�98X�=6-�&)/�0'(
=64.+F0'+�,.+�("("=64.HlS

����í'î¡â÷=64.+:("+�4.b?+�4G4.+�("/�9'4.,.+�(*-�%'=L-Q("@�+�,.&)<NHD-�%'+:("-�H?X)+:=6081[("&)f
+:/�<
@�4.&)0'-"S | =6,.%2(�+�4.b?+�4R("-�/�4.+�(7&�-�(7/�Z:02<�/�0'-�(�S } 4.+�C2/�-�+F,.X�&)+�0'-	CK98("-Q56+
=656X)+F-�/F=61�=6@3-Q-�/:-�%'+F<N/�08-�(7=6b?=6&)X)=656X)+:/�02=60'HDB?&)b?+�0K("+�4.b?+�4.SVÐQ/�4
+�h?=6C2@�X)+�J656+�,.=698(�+F("-�=60'1�=L4�1M<�/�0'-�(*=L0'1M<N/�0'-	0'=6C2+�(71�&�<�<�+�4G=6C2/�0'B7>
tù&)0'1�/�ZA("H?("-�+�Cãb?+�4.(�&)/�0'("J6H?/�92C29'("-QZ:4.&)-�+:,.X)&�+�0'-�(*-�/F=6,.,�/�C2C2/�1�=6-�+
+�=6,.%2@�/�-�+�0'-�&�=6X�("+�4.b?+�4.S } ("+�4.b?+�4G,.=602%'=Lb?+:56/�-�%2("-�=60'1�=64.1M=60'1
0'/�08(�-�=6081�=64.1M<N/�0'-�(7&�08("-�=6X)X)+�1ÔSV$�/:5L+:-�4.9'X�HD@�/�4.-�=656X)+�J6%'/�ZF+�b?+�4³J6=
,.X)&�+�0'-	("%'/�9'X)1M0'/�-Q1�+�@3+�0'1M/�0K08/�0'("-�=60'1�=64.1M<�/�0'-�(�SV$�/F/�56-�=6&)02=
X)&�("-�&)0'BD/�<'-�%'+F<N/�0'-�(7=6b?=6&)X)=656X)+:/�02=YB?&)b?+�0K("+�4.b?+�4³JL9'("+:-�%'+

xlsfonts,./�C2C2=60'1ÔS

} ,.X)&�+�08-Q,.=6029'("+
XLoadQueryFont

-�/:,.%'+�,.Pg-�%'+F+�h?&�("-�+�0',.+F/�<'=
<�/�0'-Q5L+�<N/�4.+F&�-	-�4�&)+�(7-�/F9'("+F-�%'=6-	<N/�0'-"S � <'H?/�929'("+ XLoadFont ZF&�-�%=6029'08P�0'/�ZF02<N/�08-Q0'=6C2+�JL=60D>A@�4./�-�/�,./�X�+�4.4./�4G/�,.,.9'4.("J65698-Q&)<'H?/�9298("+
XLoadQueryFont

Z:&)-�%2=6029'0'P�0'/�ZF02<�/�0'-Q08=6CK+�JL&�-	1�/�+�(70'/�-"SV$Q%'+
<�/�X�X)/�ZF&�08BO+�h?=6C2@�X)+F9'("+�(

XLoadQueryFont
\

Display *d;
XFontStruct *theFont;

d = XOpenDisplay(argv[1]);

theFont = XLoadQueryFont(d,”bad_font_name”);
if (theFont == 0) {

printf(”font name = %s, return = %d\n”, ”bad_font_name”,
theFont);
}

� ÿÕ���g���l�F�g�?ÿ
�����
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tu%8+�029'("&)0'B
XListFonts

&)0K=Y4.+�C2/�-�+:,.X)&�+�08-�JLH?/�9K("%8/�9'X�1M56+
,.=64.+�<�9'X�ZF%'+�029'("&)0'BDZ:&)X)1�,.=64.1[,.%'=L4�=L,�-�+�4.(7&�02=Y<�/�0'-Q08=6CK+F-�/FCK=L-�,.%
=L0'HO<�/�0'-	Z:&)-�%K=Y("@�+�,.&�<�&),G,.%'=64.=6,.-�+�4G("-�4.&)0'BO&)02&�-"SVÐQ/�4G+�hp=6CK@3X�+�J6-�%'+
("-�4.&)0'B

*–times–medium–r–normal––*
C2=6-�,�%8+�(*-�%'+F<N/�X)X)/�Z:&)0'B

<�/�0'-	0'=6C2+�(?\

–adobe–times–medium–r–normal––10–100–75–75–p–54–iso8859–1
–adobe–times–medium–r–normal––12–120–75–75–p–64–iso8859–1
–adobe–times–medium–r–normal––14–140–75–75–p–74–iso8859–1
–adobe–times–medium–r–normal––18–180–75–75–p–94–iso8859–1
–adobe–times–medium–r–normal––24–240–75–75–p–124–iso8859–1
–adobe–times–medium–r–normal––8–80–75–75–p–44–iso8859–1

a /�ZF+�b?+�4³J6-�%'+:("-�4.&)0'B *–times–medium–r–normal––18–*C2=6-�,.%'+�(7/�0'X)HO-�%'+F<�/�X�X)/�ZF&�0'BD<�/�0'-Q08=6C2+�\

–adobe–times–medium–r–normal––18–180–75–75–p–94–iso8859–1

� <8=_,.X)&)+�0'-Q98(�+�( XListFonts -�/F<N&)0'1M=6X)X�/�<'-�%'+
*–times–medium–r–normal––*

<�/�0'-�("J6=60'1M-�%'+�02+�h?=6C2&)0'+�(7+�=6,.%
<�/�0'-	56HD9'("&)0'B

XLoadQueryFont
JL=_X)/�-Q/�<8-�4.=6<�<�&�,R&�(7B?+�0'+�4.=6-�+�1M/�0

-�%'+F0'+�-�ZF/�4.P�J656+�,.=69'("+
XLoadQueryFont

4�+�-�9'4.0'(7&)0'<�/�4�C2=6-�&)/�02/�0
+�b?+�4.HD,.%'=64.=6,.-�+�4G&)02-�%8+:<�/�0'-"S ERX�&)+�0'-�(*,.=602+�h?@�+�4.&)+�0',.+:("+�b?+�4.=6X
("+�,./�0'13(*1�+�X)=6HD56HD9'("&�08B

XListFonts
=60'1

XLoadQueryFont&)0'+�<�<�&�,.&)+�0'-�X�H�S

} 0�àNÛ2Ü�ö'Þ7&)(7=_,.X)&)+�0'-�nN4.+�("&)1�+�0'-Q4.+�@�4.+�("+�0'-�=6-�&)/�02/�<'=Y(�,.4.+�+�02=64.+�=6J608/�-08+�,�+�("("=64.&)X)HO=YZF&�081�/�Z÷S � CK=LB?+�(*1�&)<N<�+�4G<�4./�Cã@�&)h?C2=6@�(7/�4GZF&�0'13/�Z:(7&�0
-�%'=L-Q-�%'+:&)C2=6B?+:&)(*,.4.+�=6-�+�1[=6081[("-�/�4.+�1[/�02-�%'+:,.X)&�+�08-Q("&�13+�û
@�&�h?C2=6@�(
=L0'1MZ:&)0'1�/�ZF(*9'("+F("+�4.b?+�4G4.+�("/�9'4.,.+�(?SV$Q%'+F&�C2=6B?+�JL4�+�=LX�X)HO=Y4.=6("-�+�4
&)C2=6B?+�J6&)(*=_@3&�h?+�X�4.+�@�4.+�("+�0'-�=6-�&)/�0K&)0KC2+�C2/�4.HlSÒÑQ/�92C29'("-Q-�=6PÏ+:,.=64.+
ZF%'+�029'("&)0'BD&�C2=6B?+�(756+�,.=69'("+Fb?=64.&)/�9'(7Z:/�4.P�("-�=6-�&�/�08(*&)0'-�+�4.@�4.+�-
@3&�h?+�X)(*1�&)<N<�+�4.+�0'-�X)H J6+�("@�+�,.&)=6X)X�HD/�02,�/�X)/�4G13&�("@�X)=6H?(?S rN| b?+�02-�%8+13+�<N&)0'&)-�&)/�0'(7/�<'56X)=6,.P�@3&�h?+�X�=L0'1[ZF%'&)-�+:@�&)h?+�X�b?=64.HD<N4./�C
C2=6089'<N=L,�-�9'4.+�4R-�/:C2=6089'<N=L,�-�9'4.+�4.S sãUW/�C2+FZ:/�4.P�("-�=6-�&)/�0'(79'("+:56&)-Q=L0'1
5LH?-�+F/�4.1�+�4.&�08BO-�%'=6-	&�(71�&)<N<�+�4.+�0'-Q<�4./�Cã-�%'=6-Q98("+�1[/�02/�-�%'+�4
ZF/�4.P�("-�=6-�&�/�08(?S÷$Q%'&)(*<�9'4.-�%'+�4G,./�C2@�X�&),.=6-�+�(*C2=6-�-�+�4.(�S
Ð	/�4.-�980'=6-�+�X�HvJ
>:X)&�5Y@�4./�b?&)1�+�(7=6X�XÏ/�<'-�%'+:C2+�,.%'=608&�("C2(*08+�,�+�("("=L4�HD-�/
,./�0'bp+�4�-	&�C2=6B?+�(7<N4./�Cã,.X)&�+�08-Q<N/�4.C2=6-Q-�/F("+�4�bp+�4G<N/�4.C2=6-�J6("/:-�%'=6-	=60
&)C2=6B?+:,.=60256+F("+�0'-Q-�/:-�%'+F("+�4�b?+�4R=60'1M1�&�("@�X)=6H?+�1M@�4./�@�+�4.X�H�S

� ÿÕ���g�������:�F�Rÿ
��� z
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$�/F/�b?+�4�,./�C2+F-�%8+:@�4./�56X)+�Cã/�<'ZF%'&),�%2@�&)h?+�X�b?=6X)9'+F4.+�@�4.+�(�+�08-�(756X)=6,.P
=6081[ZF%'&),�%2@�&)h?+�X�b?=LX�9'+F4.+�@�4.+�("+�0'-�(*ZF%'&)-�+�J
>FX)&�5Y@�4./�b?&)1�+�(*-�%'+
BlackPixel

=L0'1
WhitePixel

C2=6,.4./�(�S � 02-�%'+F<N/�X)X)/�Z:&)0'B+�h?=6C2@�X)+�J
XCreatePixmapFromBitmapData

4.+�;69'&)4.+�(*b?=LX�9'+�(7<�/�4
-�%'+F<N/�4.+�B?4./�9'081[=L0'1M56=6,.P�B?4./�9'0'1M@�&)h?+�X�b?=6X)9'+�(?S i ("&�08BO-�%'+
BlackPixel

=L0'1
WhitePixel

C2=6,.4./�(�JLH?/�92,.=602+�0'("9'4.+:-�%'=L-Q-�%'+
&)C2=6B?+:ZF&�X)X�56+F,./�4�4.+�,.-�J64.+�B?=64.1�X)+�(�(7/�<'-�%'+:("+�4.b?+�4.S

Display *dp;
Window winp;
Pixmap pixmapp;

dp = XtDisplay(toplevel);
winp = DefaultRootWindow(dp);
pixmapp = XCreatePixmapFromBitmapData(dp, winp, mandelbrot_bits,

mandelbrot_width, mandelbrot_height,
BlackPixel(dp, DefaultScreen(dp)),
WhitePixel(dp, DefaultScreen(dp)), depth);

�Fb?+�4.,�/�C2&)0'BO-�%'+F@�4./�56X�+�CÙ/�<'56H?-�+:=6081[56&)-Q/�4.1�+�4.&)0'BD4�+�;L9'&�4.+�(7-�%'=6-
H?/�92C2/�1�&�<�HD-�%8+

XImage
("-�4.9',.-�9'4.+�J6ZF%'&�,.%2&)(*4.+�-�9'4.0'+�1M<�4�/�CÙ-�%'+

XCreateImage
<�9'0',.-�&�/�02,.=6X)X�SV$Q%'+

byte_order
=6081

bitmap_bit_order
<�&�+�X)1�(7+�=6,.%K,./�0'-�=6&)02=Yb?=6X)9'+:-�%'=L-Q&)0'1�&),�=L-�+�(

C2/�("-�nN("&)B?0'&)<N&),.=60'-	56&�-	<N&)4.("- r�� æ���� &)4.("-�s8/�4GX)+�=6("-�n�("&)B?0'&)<N&),.=60'-Q5L&�-	<N&)4.("-
r�� æ���� &�4.("-�s'/�4.1�+�4.&�08B'S÷$	%'+�("+:4.+�<�+�4G-�/:%'/�ZA@34�/�Bp4�=LCKC2+�4.(*,.%'/�("+F-�/
4.+�@�4.+�("+�0'-Q-�%'+:&)C2=6B?+:&)02CK+�C2/�4.HvJ60'/�-Q-�/:-�%'+F56&)-Q=60'1M56H?-�+:/�4.1�+�4.&)0'B
/�<'-�%'+F,.X�&)+�0'-	/�4G("+�4.b?+�4R%'=64.1�Z:=L4�+�SV$	%'+�4.+�<N/�4.+�J6=602&)C2=6B?+F,�=L0K5L+
� æ���� &�4.("-Q&)02-�%'+:,.X)&)+�0'-Q=6081 � æ���� &�4.("-Q&)02-�%'+:%8=64.1�Z:=64.+�S
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Ñ	/�92CK98("-QP�08/�ZA-�%'+:,./�0'-�+�0'-�(7/�<'-�%'+
XImage

("-�4�98,.-�984�+F56+�,.=69'("+F-�%'+
13+�<N=698X�-	b?=6X)9'+�(*<�/�4

byte_order
=60'1

bitmap_bit_order
=64.+

-�%'/�("+F/�<'-�%'+F("+�4�b?+�4R%'=64.1�ZF=64.+�J6=60'1M-�%'+:@34�/�B?4.=6CÙC29'("-Q("+�-Q-�%'+�("+
b?=LX�98+�(*-�/:,./�4.4.+�("@�/�0'1M-�/F-�%'+:=6,.-�9'=6XÏ56H?-�+:/�4.1�+�4G=6081[56&)-Q/�4.1�+�4R/�<'-�%'+
&)C2=6B?+�SV$Q%'&)(*,.=60256+F1�/�0'+:&)C2C2+�1�&�=6-�+�X)HO=L<N-�+�4G-�%'+

XCreateImage,.=6X)X)J6=6(7<�/�X�X)/�Z:(?\

static XImage *xip = NULL;
Display *draw_d;
Visual *draw_v;
static char *dp = NULL;

dp=malloc (width * height);
xip = XCreateImage(draw_d, draw_v, 

depth, ZPixmap, 0, dp, width, 
height, bitmap_pad, byte_per_line);

xip–>byte_order = MSBFirst;
xip–>bitmap_bit_order = MSBFirst;

�F0'+F/�<'-�%'+F56+�("-Q-�/�/�X)(*=6b?=6&)X)=656X)+:<�/�4G1�+�5698B?B?&�08BO=6@3@�X�&),.=6-�&�/�0
@34�/�B?4.=6C2(7/�0K=YER4�=LHOIR+�(�+�=L4�,.%2("H?("-�+�Cã&)(*-�%'+

cdbxr dls'@�4./�B?4.=6CØS � -%8=6(7=60D>Atù&)0'1�/�ZAUWH?("-�+�Cã&)0'-�+�4.<N=L,�+�J6ZF%'&),.%K1�&)("@�X)=6H?(*-�%'+F-�+�h?-
5L+�&�0'BD1�+�5698B?B?+�1�J6=60'1M&)-Q%'=6(7,./�CKC2=6081[5698-�-�/�0'(7<�/�4G,./�C2CK/�0
/�@3+�4�=L-�&)/�0'(7("9',.%2=6(

run
J
stop at

J
step

J
next

J6=L0'1M("/:/�0ÒS � <8-�%'+
DISPLAY

+�0'b?&)4./�0'C2+�0'-Qbp=64.&�=656X)+F&�(7("+�-Q-�/:H?/�9'4R1�&�("@�X)=6HD("+�4.b?+�4³J6/�4
-�%'+

–display
/�@�-�&�/�02&)(7<N/�9'081[/�02-�%'+

cdbx
,�/�C2C2=60'1MX)&�08+�J6-�%'+·>

&)0'-�+�4.<�=6,.+:&)(*+�0'=656X)+�1M=69'-�/�C2=6-�&�,.=6X)X)HlSVUW+�+
cdbxr dls'<N/�4R1�+�-�=6&)X�(7/�<'&)-�(98("+�S

 "!$#&%

IR+�=6,.%'&)0'BD=_5L4�+�=LP�@�/�&)0'-Q&)0
cdbx

139'4.&�0'BD=Y("+�4.b?+�4GB?4.=65 r =Y-�&)CK+ZF%'+�02/�0'X)HD-�%'+·>ú@�4./�B?4�=LCã,.=6029'("+F-�%'+:("+�4.b?+�4.s'%8=60'B?(7H?/�9'4R1�&�("@�X)=6H
("+�4.b?+�4.SV$Q%8&�(7%'=6@3@�+�0'(7/�0'X�HDZF%'+�0

cdbx
=60'1M-�%'+·>ú,�X)&)+�0'-Q=64.+

,./�0'08+�,.-�+�1M-�/:-�%'+:("=LCK+F("+�4.b?+�4.S

' �)("*g�F�:���g���p�:�F�.ÿ
����+
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} 0'/�-�%'+�4G@�/�ZF+�4.<N98X�-�/�/�X�<�/�4G1�+�569'B?Bp&�0'B7>A=6@�@3X�&),.=6-�&�/�0'(7&)(
xscope

S
$	%'&�(7-�/�/�X�J6ZF%'&),.%2&�(7&�02-�%'+F@�9'56X)&),G1�/�C2=6&)0'J6-�4.=6,.+�(*=6X)X�-�4.=6<�<N&),
56+�-�ZF+�+�0K,.X)&)+�0'-Q=60'1M("+�4.b?+�4.S÷$3/:-�%'+F,.X�&)+�0'-�J

xscope
=6@�@3+�=64.(*=6(7=

("+�@�=64.=6-�+F1�&)(�@3X�=6HD("+�4.b?+�4G5L+�,�=L9'("+:&)-Q98(�+�(7=Y9'0'&);69'+F1�&)("@�X�=LHO0'98CK5L+�4�J
-�%'+�02@�=6("("+�(*-�%'+:@34�/�-�/�,./�X�-�/:-�%'+F@�4./�@�+�4G1�&)("@�X�=LHlS

} -�H?@�&),.=6X�ZF=6HO/�<89'("&�08B
xscope

&)(*-�/F("-�=64.-	&�-Q/�02H?/�9'4RZ:/�4.P�("-�=6-�&)/�0
ZF&�-�%20'/F@�=64.=6C2+�-�+�4�(?SV$Q%'&)(71�+�<N=L9'X�-�(7-�/F1�&)("@�X�=LHKdV/�<'-�%'+
ZF/�4.P�("-�=6-�&)/�0]SÒÑQ/�92C29'("-Q-�%'+�02("+�-Q-�%'+

DISPLAY
+�0'b?&)4./�0'C2+�0'-

b?=64.&)=656X)+:-�/F1�&�("@�X)=6H2d÷/�<'-�%'+FZ:/�4.PÏ(�-�=6-�&)/�02=60'1M(�-�=64.-Q-�%'+F,.X�&)+�0'-"S
$	%'+

xscope
-�/�/�X�&)0'-�+�4.,.+�@�-�(*+�=6,.%2@�=6,.P�+�-Q=6081[1�&)("@�X)=6H?(*&)-Q&)0K=L0

+�=6("H?n�-�/�nN4.+�=61M<�/�4.CK=6-"SV$Q%8+:<�/�X�X)/�ZF&�0'BD+�h?=6C2@�X)+:("%8/�Z:(7-�%8&�(7@�4./�,.+�("(�S
ÑQ/�92,.=602<�&�081M=602+�h?=6C2@�X�+F/�<

xscope
/�98-�@39'-Q&)0 ^�| h?=LCK@3X�+ xscope�F9'-�@�9'-�Jc`	@�=6B?+:m6ïÕS

t /�4�PÏ("-�=L-�&)/�0 ER4.=6HO("H?("-�+�C
xscope     –

, setenv DISPLAY mirror:1

, xclient
�	4�/�-�/�,./�X3&)(*-�4.=6,.+�1M%'+�4.+ ,
xclient

1�&)("@�X�=LH?(*%'+�4.+ ,
UW/�C2+�-�&)CK+�(7&�-Q&)(*1�&)<�<N&),.9'X)-Q-�/F1�+�-�+�4�C2&)0'+:-�%'+F@�4./�-�/�,./�X�4.+�;69'+�("-Q-�%'=6-
=6,.-�9'=6X)X)HO,.=69'("+�1M=Y@�4./�56X)+�CKJL56+�,.=69'("+:-�%'+F,.X�&)+�0'-	4.+�;69'+�("-�(*=64.+
5698<N<�+�4.+�1[98@Ôû
-�%'=6-	&�("JL(�+�bp+�4�=LX�4.+�;69'+�("-�(*,.=60256+F("+�0'-	&�02-�%'+F("=6C2+
-�4.=60'("C2&)(�("&)/�0]SV$�/F<�/�4�,.+�>:X)&)5Y-�/F("+�0'1M4.+�;698+�(�-�(7&)02("H?0',.%'4./�0'/�9'(
C2/�1�+ r =L(*("/�/�02=6(7-�%'+�HD=64.+:5L9'&�X)-�s�J6H?/�92,.=602&�("("9'+F-�%'+
XSynchronize

,.=6X�XÏ<N4./�Cã-�%'+
xclient

@�4./�B?4.=6CTS i ("&�0'B
XSynchronize

,.=602C2=6P�+F-�%8+
xscope

/�9'-�@�98-Q+�=6("&)+�4G-�/:4.+�=61�J65698-
-�%'&)(7-�+�,.%'08&�;698+F(�%8/�9'X)1M56+F9'("+�1M/�0'X)HD<N/�4R1�+�569'B?Bp&�0'B'ûl9'0'5698<N<�+�4.+�1
-�4.=6<�<N&),G&)0',.4.+�=6("+�(*08+�-�ZF/�4.Pg,�/�08B?+�("-�&)/�0]SV$Q%8+:<�/�X)X�/�ZF&�08BO+�h?=LCK@�X)+
("%'/�ZF(7-�%8+F9'("+F/�<

XSynchronize
\

Display *display;
display = XOpenDisplay(argv[1]);
XSynchronize(display, 1);         /* force synchronous mode */

>A-�/�/�X)P�&)-Q,.X)&�+�0'-�(7,.=60K98("+:-�%'+
–sync

,./�C2CK=L0'1�n�X�&)0'+:/�@3-�&)/�02-�/F<�/�4�,.+
("H?0',.%'4./�0'/�98(*C2/�1�+�J6ZF&�-�%'/�9'-	+�1�&)-�&)0'BD/�4G4.+�,./�CK@3&�X)&)0'BO("/�9'4.,.+F,�/�13+�S


