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Dowiedz siê wiêcej o dzia³aniu USB i poznaj metody programowania transmisji danych

• W jaki sposób odbywa siê transfer danych?
• Jak odblokowaæ urz¹dzenia do transmisji?
• Na czym polega programowanie obiektowe transmisji USB?

USB (skrót od ang. Universal Serial Bus — uniwersalna magistrala szeregowa) to rodzaj 
bardzo praktycznego portu komunikacyjnego, dziêki któremu mo¿liwe jest pod³¹czanie 
do komputera wielu ró¿nych urz¹dzeñ, takich jak mysz, kamera, aparat fotograficzny, 
telefon komórkowy, modem, skaner, przenoœna pamiêæ. Pod³¹czone w ten sposób 
urz¹dzenia s¹ od razu wykrywane i rozpoznawane przez system, dziêki czemu 
instalacja sterowników i konfiguracja sprzêtu odbywaj¹ siê zwykle automatycznie. 

Ksi¹¿ka „USB. Praktyczne programowanie z Windows API w C++” w zwiêz³y sposób 
przedstawia wszelkie zagadnienia, dotycz¹ce u¿ytkowania i programowania transmisji 
USB. Korzystaj¹c z tego podrêcznika, poznasz nie tylko teoretyczne podstawy dzia³ania 
USB, ale tak¿e zdobêdziesz praktyczne umiejêtnoœci w tym zakresie. Ksi¹¿ka zawiera 
bowiem zarówno konkretne przyk³ady, jak i æwiczenia do samodzielnego wykonania 
dla wszystkich, którzy chc¹ zyskaæ wiedzê na zaawansowanym poziomie. Dowiesz siê 
miêdzy innymi, jakie s¹ rodzaje transferów danych i transakcji USB, za co odpowiadaj¹ 
komponenty i jak wykorzystaæ wzorce projektowe. Zrozumiesz tak¿e metody 
projektowania obiektowego oraz implementacji oprogramowania steruj¹cego ³¹czem USB. 

• œrodowisko fizyczne i sygna³owe USB
• Klasy instalacji urz¹dzeñ
• Rejestr systemowy
• Transmisja danych
• Struktura systemu USB
• Detekcja i identyfikacja urz¹dzeñ 
• Odczyt i zapis danych w formie raportu
• Programowanie obiektowe transmisji USB
• Wewnêtrzne struktury danych
• Programy wielow¹tkowe
• Konwertery USB

Tu znajdziesz wszystko o dzia³aniu USB i mo¿liwoœciach jego wykorzystania!
 

http://helion.pl
http://helion.pl/zamow_katalog.htm
http://helion.pl/katalog.htm
http://helion.pl/zakupy/add.cgi?id=usbppr
http://helion.pl/emaile.cgi
http://helion.pl/cennik.htm
http://helion.pl/online.htm
mailto:helion@helion.pl
http://helion.pl/ksiazki/usbppr.htm


���������	�
��
������������
��
���������������������������������������������������������������������������������������������� !"�#$ %&'%()# #!&*(+,��)#-./#00000000000000000000000000000000000000000000000000000000000000000000000000001-./#234#00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000567+8" # #8 "���+8" #0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000553�+(!$)�&#�+(&'9#000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000553�+(!+"':)#-./#000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000005;<+" )=&#�+(&'9#0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000005><��!?8��+( )#00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000005@
��
�����A��B�C��D�EFG���H��I
�G���EJ�����������������������������������������������������������������K�)(=&$ "+=��&#?�%L�%)( +#000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000005MK�)(=&$ "+=��&#!N�%O=?#000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000005PK�)(=&$ "+=��&#"�8N+=&Q R(�S' #000000000000000000000000000000000000000000000000000000000000000000000000000000005P2')(+# #!)R)"':+#N+" )=T�#!=)���( "T�#00000000000000000000000000000000000000000000000000000000000000000005PUR+!&# (!=+R+': #?�%L�%)V#0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000005PW)()�X)�#?�%L�%)V#000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000517):)!=�#!&!=)8��&#0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000Y6UR?'%#=)8+=&'%(&#ZU[\]̂2_̀ ]̂W _̀ZKa[#00000000000000000000000000000000000000000000000000000YY<��"R?'%#=)8+=&'%(&#b_R+!!#0000000000000000000000000000000000000000000000000000000000000000000000000000000000000Y;<��"R?'%#N��"R?'%+#=)8+=&'%()*�#b_R+!!#0000000000000000000000000000000000000000000000000000000000000000Y>K�)(=&$ "+=��&#4-Kc#000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000Y@<R " #0 ($#00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000Yd<��!?8��+( )#0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000YM
��
�����e��fg�hi�
������gD�gF��
��jEJ�������������������������������������������������������������Ak.=�?"=?�+#!&!=)8?#-./#00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000Y1l+�!=�+#$?("':�(+R(+#0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000Y1l+�!=�+#$ %&'%(+#00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000;6l+�!=�+#R�* '%(+#00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000;5<�=�" #�+(&'9#00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000;Y-�%L�%)( +# #�)!"�&N=��&#?�%L�%)V#-./#000000000000000000000000000000000000000000000000000000000000000000000000;>U�($ *?�+':)# #�)!"�&N=��&#"�($ *?�+': #0000000000000000000000000000000000000000000000000000000000000000000000000;MK(=)�$):!&# #�)!"�&N=��&# (=)�$):!T�#?�%L�%)V#-./#00000000000000000000000000000000000000000000000000000000;1K(=)�$):!#K.�$=Z �-./c)m ')#00000000000000000000000000000000000000000000000000000000000000000000000000000000000>5<?("=&#"�V'��)# #�)!"�&N=��&#N?("=?#"�V'��)*�#00000000000000000000000000000000000000000000000000000000>YU�8?( "+':+#N��*�+8?#?X&="��( "+#%#?�%L�%)( )8#00000000000000000000000000000000000000000000000000000>;c)!"�&N=��#�+N��=?#0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000>d<�%&':)#_�RR)'= �(# #[(�#_�RR)'= �(#0000000000000000000000000000000000000000000000000000000000000000000000000>M7��%+:)#�+N��=T�#00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000>P



� ��������	
��
�����������������
���������������������� !"#$% �&" !'�%(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((()*+" ,�!%-�./01%((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((23��4 56/%�� !"#07%-�./01%((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((2385-."6!47%,7� %((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((239"-6!��"�5%:;.40<5%(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((23+;.40<5% "-=7./%>7-?@ABBCD%(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((2E+;.40<5% "-=7./%>7-9@ABBCD%(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((2*F7GH7"!54�%>I?(?JJ%(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((KKL! ;4!; �%MNF%((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((KO+;.40<�%M6GF;7H-P5!?560 7&!" N5Q;56!CD%(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((*29"-6;,"��.75%((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((*2R�
�
��S����T�
�	�U��������
�V�	��U��W�
X�
�Y���SX�
����Z���������
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���������	� 
��
�
���������������������������������������������������������������������������������������
� !"#$%&%'()*****************************************************************************************************************+,-./%01")20%3"#$%&")*******************************************************************************************************+456!78"9$%7)****************************************************************************************************************+4:;7$"0<"3=>)***********************************************************************************************************************+44?9!1/@7!")%A&%B@C)A%)!7$"0<"3=D)*****************************************************************************+E-;A"7$><!#@$%0)!7$"0<"3=D)*******************************************************************************************+EFG%H2%7"7$>)*****************************************************************************************************************5I:J%A=DH%&@7!")**************************************************************************************************************5I,K&!1/"7!@)*********************************************************************************************************************5I,��
�
�������L���M��
������N��N�O����O	P��������������������������������������������������������Q�
J0%80@H)20%1"AD0@97>)**************************************************************************************************5+FJ0%80@H)% !"#$%&>)******************************************************************************************************55:R29!#@13@)'0%A%&!=#@)80@<!1/7"8%)********************************************************************************5:IJ%A=DH%&@7!")**************************************************************************************************************5SIK&!1/"7!@)*********************************************************************************************************************5SI��
�
����T���������O����U��V���������������������������������������������������������������������QWX.Y$#!)!)20%1"=>)*************************************************************************************************************5S:ZD7#13")[0"@$"\]0"@Â_)************************************************************************************************5SSG9@=@)\\]0"@A)**************************************************************************************************************5-:J%A=DH%&@7!")**************************************************************************************************************5F+K&!1/"7!@)*********************************************************************************************************************5F+��
�
����̀��a��������O��������������������������������������������������������������������������������Q�XG%7&"0$"0>)b6cde6)5:5[)*******************************************************************************************5F:.B@'1!&%'1!)2%0$D)#%7&"0$"0@)*******************************************************************************5FSG%7&"0$"0>)b6cd;fffgS44)*****************************************************************************************5FFJ%A=DH%&@7!")**************************************************************************************************************5F,h������N����������������������������������������������������������������������������������������Q�̀��������
�������������������������������������������������������������������������������������Q��



����������	
���
��������������
����������������������������� �!���"��̂/=3̂./J:5,8+,4'.45'.W/_/3'()*(+,-+/;5(524.<+/9/24.,-+;'(7?)8(+,-./J.,EA/STTS̀aObNMTSTOWA\]c5/5*̂@5:59.,-3/@-,--/(.2-@.<)8+</3'()*(+,-+/;'(+8=5*(-/9/24.,/(.2-@.,-.J.,EA/dVeORObNMTSTOWA\]c5/2;'.9*(+,-3/24.,3/@-,--/(.2-@.<)878=/5;'5E'.659.,-+/=524./;'(724C;3<+*5/:5,F-E3'59.,-./,59+E5/2;'(C43A\]f3̂/;5;'(+(/4+2459.,-+/24.,3/@-,--/27E,.?5978=/2;'.9*(.D/(/<.:)/;'C*:5I8-);'(+27?3/*.,78=/3'()*(+,-+/65[+/;'.859.gA/h,F5'6.8<./(524.<+/;'(+:.(.,.*5/=524./9/5*;59-+*(-/,./972?.,7/;'(+(/,-+E5/'5(:.(/ijklmnoklpkqkrsA\]B-+*7/,59+/3'()*(+,-+/(524.<+/'5(;5(,.,+D/:5,4'5@+'/=524./9727?./*5/=3̂.'5(:.(/pjklmnokltjqkrojA/c5'4/(524.<+/('+2+459.,7/J;'(+(/Zu/62/@-,-+/vw5'.(/vx/;5(524.<)/9/,-2:-6/24.,-+/@5E-8(,76WA



�� ��������	
��
�����������������
������������������������	��� ��!"#$%&'"'()$%&*+),-./#.(*0&)')%-&120()(*,3(-&24056789:;<;=>?@A;<=B<AB8C?DE<=?FBG?@D<H8=AB?DG=@EDEE=IJ=E=IK=L8AB=A9:?C>;?M=N;OG:;P>;<DE<=9:?NGQPN<=;=9<RDP=A;OSF8TNEP=9:;<AORG=>?DONL=U8V<=9:?N8C?W=B<V;=A;OSF8TNEP=COA8FPX5678D8CDE<=COAOR?QPN=:8;F?;=YZ[\]̂_[\̀[a[bcM=L8AB=A9:?C>;?M=N;O=G:;P>;<DE<98;8AB?Q<=C=AB?DE<=d($(%X=e<V<@E=DE<M=GBC8:;8DO=;8AB?Q<=98B8F=;<:8CO9:;<;D?N;8DO=>8=N<@fC=F8DgEHG:?NQE=G:;P>;<DE?X=h:;P>;<DEG=9:;O9EA?DO;8AB?Q<=>8UOT@DO=?>:<A=iijM=98=N;OU=9:;<NL8>;E=8D8=>8=AB?DG=>8UOT@D<H8k?DHX=#(l&,m%)$%&%(nX56o8AB=COAOR?=:8;F?;=YZ[\pZcq_rs[̂_M=?SO=8B:;OU?W=EDg8:U?NQ<=8=U?FAOU?@DOU:8;UE?:;<=9?FE<BG=>?DONLM=FBf:O=U8V<=SOW=B:?DAUEB8C?DO=98B8FE<U=>8UOT@DOUXt8;F?;=B<D=FE<:8C?DO=Q<AB=>8=;<:8C<H8=9GDFBG=F8uN8C<H8=v]i=G:;P>;<DE?Xw9:8H:?U8C?DE<=L8AB?=U8V<=E><DBOgEF8C?W=C=>?DOU=N;?AE<=BO@F8=Q<>D8G:;P>;<DE<M=;?B<U=BO@F8=Q<>D8=G:;P>;<DE<=C=>?DOU=N;?AE<=U8V<=98;8AB?C?W;=?>:<A<U=iijX56x=D?ABy9D<Q=F8@<QD8TNE=;?=98T:<>DENBC<U=:8;F?;G=̀Z[\z{{_Zcc=G:;P>;<DEG9:;O9EAOC?DO=Q<AB=GDEF?B8CO=?>:<A=|=G:;P>;<DE<=9:;<NL8>;E=>8=AB?DG?>:<A8C?DE?=k?DHX=&##-($$(#)$%&%(nX=}8CO=?>:<A=98;8AB?Q<=?FBG?@DOM>89fFE=G:;P>;<DE<=9:;ORPN;8D<=Q<AB=>8=98:BG=h~�X=x=U8U<DNE<=8>RPN;<DE?G:;P>;<DE?=98:B=Q<AB=:<A<B8C?DOX56x=>?@A;<Q=F8@<QD8TNE=;?=98T:<>DENBC<U=D?=D8C8=?>:<A8C?D<H8=:8;F?;GYZ[\pZcq_rs[̂_=89:8H:?U8C?DE<=L8AB?=98SE<:?=F8U9@<BD<=><AF:O9B8:OG:;P>;<DE?=k;8SX=:OAGD<F=�X�nX



����������	��
���
��������������
������������������������������������������� � !"#$%$&'()*+,-.%&/012)3*$245%.2(6&(/,-+7%$32$82+9$5+,-/%:$0*+%5)0(.1.;/&<+%.2(6&(/,-+%,+;</3-/;%3+0.;6')%0*/2$5,-1%-%(+3-0.;/%0*$0$5+,/%-,=$29+';/>?/,&$2%@A7%#2$&.'*%@A7%BBBC%5%3<-1.%DEFGB!"H*/2$5,-1%.2(6&(/,-+%5)0)I+%2$(1+(%JKLMNOPQRSTUVLROP%5%'/<.%$0*+*/'(,/8$01$,=-8.2$5+,-+%,$5/8$%032(W*.B%X&%*/8$%9$9/,*.%.2(6&(/,-/%3$($0*+;/5%0*+,-/%01$,=-8.2$5+,-+%>+,8B%YZFGE[\]̂_̀abcb̂CdBefghijkfklmnjhfopmhphilqfklr$93-<+*$2%stt%5%9$&.</%âb\ucuEDv%.&$0*W3,-+%0(/2/8%.w)*/'(,)':%=.,1';-%-%0*2.1*.271*42/%5%(,+1$9-*)%03$04x%.9$w<-5-+;6%0+9$&(-/<,/%32(/32$5+&(/,-/%&/*/1';-%-%-&/,*)y=-1+';-%z'-/w/1%&$0*W3.%&$%-,*/2=/;045%.2(6&(/{%+1*.+<,-/%&$I6'($,)':%&$%9+8-0*2+<-%|H}B~%*)9%3$&2$(&(-+</%($0*+I)%32(/&0*+5-$,/%,+;5+w,-/;0(/%(%,-':B���
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���������	���	������������������������� !"#$%&�'(#')*!+ ,!%-./01'203(%4502.-%636)3780(39%:%;*!+ ,!%(3<'=380>37?@=3!3>@'4!@>@A'B3*!+ ,!%73C/'73(A'B3*�!$D8EF %(3<'=380?5A3>*AGH!$D8I$H8EJ$,FKI$H!KJK%(3<'=380>37?@=3!@>@*GAGH!$D8I$H8EJ$,FKI$H!$JK8#H!KJK%(3<'=380>37?@=3!3>@'4!@>@%:%E"##*'0>%6@'0LMN%%<5'(%LHH1>(=@44%.�'(!HO3>�'(O/'(ML "J%#GO"8!%�'(O/'(M*%%&�'(#')%:%#5@(#')7@7PLQIRSS+'0(5T1SS1P1>36UVSS�8!W!##QM*%%'?%LX&�'(#')M%%%%('1Y4@P$7757LQZ[\(%(5[\=B30'@%)')4'5>3]'%�8!W!##WQM*%%-.L<5'(%HH1>(=@44.-LFK,G, ÎM%�'(!HO3>�'(O/'(%:%O3>G75=K((7311L&�'(#')_%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Q�'(!HO3>�'(O/'(QM*%%%'?%LX�'(!HO3>�'(O/'(MN%%%%%%F733#')7@7PL&�'(#')M*%%%%%%('1Y4@P$7757LQE'3%B0@43B'505%'(30>P?']@>57@%O"8!QM*%%%̀%%%�'(!HO3>�'(O/'(L̂=4@11O/'(M*%%%(3<'=380?5A3>%:%A3>/Y!'O3>I4@11!3<1L̂=4@11O/'(_%E"##_%E"##_%%%%%%%%%%%%%%%%%%%!8OIFHG,$A$EJ%a%!8OIFH8EJ$,FKI$!$D8I$M*%%%'?%L(3<'=380?5A3>%::%8EDK#8!H�KE!#$HDK#"$M%%%%%%('1Y4@P$7757LQE'3%B'(30>P?']5T@05%Y5([\=B50P=&%/7B\(B3bWS0QM*%%%(3<'=380>37?@=3!@>@W=)A'B3%:%1'B35?LAGH!$D8I$H8EJ$,FKI$H!KJKM*%%%T&'43LA3>/Y!'$0/6!3<'=380>37?@=31L(3<'=380?5A3>_%E"##_%̂=4@11O/'(_%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%636)3780(39_%̂(3<'=380>37?@=3!@>@MMN%%%%%%%636)3780(39cc*%--defghihejklmkneoihgondejhgphmqo%%%%%%%A3>/Y!'O3>!3<'=380>37?@=3!3>@'4L(3<'=380?5A3>_%̂(3<'=380>37?@=3!@>@_%%%%%%%%%%%%%%%%%%%%%%%%%%%%%E"##_%;_%̂(3<'=380>37?@=3!3>@'4!@>@A'B3_%E"##M*%%%%%%%(3<'=380>37?@=3!3>@'4!@>@%:%LGAGH!$D8I$H8EJ$,FKI$H!$JK8#H!KJKM%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%03T%!+ ,!r(3<'=380>37?@=3!3>@'4!@>@A'B3s*%%%%%%%(3<'=380>37?@=3!3>@'4!@>@tu=)A'B3:1'B35?LAGH!$D8I$H8EJ$,FKI$H!$JK8#H!KJKM*%%%%%%%'?%LXA3>/Y!'O3>!3<'=380>37?@=3!3>@'4L(3<'=380?5A3>_%̂(3<'=380>37?@=3!@>@_%%%%%%%%%%%%%%%%%%%%%%%(3<'=380>37?@=3!3>@'4!@>@_%(3<'=380>37?@=3!3>@'4!@>@A'B3_%%%%%%%%%%%%%%%%%%%%%%%̂73C/'73(A'B3_%E"##MMN%%%%%%%%%%%7343@13�3657PL(3<'=380>37?@=3!3>@'4!@>@M*%%%%%%%%%%%--A3>/Y!'!31>75P!3<'=380?5#'1>L(3<'=380?5A3>M*%%%%%%%%%%%--('1Y4@P$7757LQE'3%65v0@%Y5)7@w%'0?576@=x'%5%'0>37?3x1'3WS0QM*%%%%%%%̀%%%%%%%=5/>%yy%(3<'=380>37?@=3!3>@'4!@>@tu!3<'=3G@>&%yy%30(4*%%%%%%%7343@13�3657PL(3<'=380>37?@=3!3>@'4!@>@M*%%%%̀*--fzedhln{|d}h



����������	��
���
��������������
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