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'NQ<XN^�$¤UmU�4<UVX;O'M-!/H LJO � $ �VJ�� X�SxO('NU�MZHfX��U'��(��X��<LNM9U�4<UhX;O ^`UVW�L�$�O � "�$¤U�X � X�S �YR$O('NUI_>=@`�U�4<UVX;O MZH`MPO�UhW50>+J'JU �*� � '(#"#I��$sQ<M'M
'NQ�M9O('JU8���$¤U3�YR$Q*�'UVQ:��O(�:�9O('NQYO ^ � M("NQYO��U'JUvM9O('JU8'NQ<XN^�$¤U��|M�0

+J'JU  ��
 
('(��� ����
 ��$sQ<M'M0[-�'Q"NM0O('NU�_�=/` ���<WxW�QYXN^NM0R���mU�4�UhX;O8'NQYX¡^�$ � X�S QYX¡^ �:"¡UVX � X�S/q#��$g��M � X�S��YR Q�MZ��� f UhO
����XJXJUV��O � �<XW0 '�X O�'JUR��$ � UhX;OxM � ^`U � O � MxQ ���<XJXJUV��O��� � X Q<X Q���FU�"`O(�:� q#���<XNXJU��FO(��8"¡QSOPO'U��'X 5 ���U'JW � ^`O�A,C�D>FHG W Y:Y<Y>=[e
O('¡QSO,����UvQSO�UvM Q7��U s LJUVMPO^�<X Q�M("¡UV� � �NUV^5"����O�0>+J'JUN��$sQ<M'M � M Qx[-�|Q#"�"�U��cR Q:�hQ<^JU 5 ���U'NW � ^fO�698:8<8>=
O('¡QSO%S � 4�UVM9O('NUI_>=@`
����WxWxQ<XN^JM�QP���<X¡M � MlO'UhX;O%�:!�GlU��FOZY[�� � UVX�O'UV^ � X�O'U���R Q�hU0-+J'JUN���<XJXJUV��O � ��X � O|MPU�$�R � M^�!¡MPU��(4�UV^R!/H O�'JU �*�"� '(#"#*��$sQ<M'M�UVM � X
QxMPUV����XN^��:!NM�U���4<U��J"NQYOPO'U��'Xr0

� ��� P � i � � 	(>���:� i �V� � j � i �

+J'JU Q���FUVM'Ma��$sQ<M'MPUvM�"��(�
4 � ^`UJ���<WxW]LJX � �hQSO � ��X]Q:���FUvM�M*R��:�(M�U�4�U��|Q#$f[9U�!�Y[!NQ<M�UV^�Q#"�"�$ � �hQSO � ��XNM�e#$ �gf U�O('NU%;�=@?�ACBOD:F
M(HfMPO�UVW QYXN^ O('JU�U�XfO'UhXNM � !�$�U�[�U�!c!����S[GM�U�� ! � XJUvQ<MPO 5 ����"�"�UhX?A�C+D FHG 6�8<8 � =[01�fU�4�U��|Q#$(^ � ._U��'UhX;O0O H/"¡UvM,�<R�Q���FUvM�M0Q#�'U
XJUV�FUVM'M'Q#��H O��>M'QSO � MPR�H>O('JUvMPUxQ#"�"�$ � �hQYO � �<XNM������<WxW�LNX � �VQSO � ��X XJUVUV^JM�01)^$g$�MPL�!�Y[��$¤Q�M�M�UVM%�YR�O�'JU �*�"� '(# # ��$sQ<M'M�e¡O(�>[-' � �U'
O('NU8��U s LNUVMPO'M Q#�'U,dNU�X � !�$CHR��$sQ<M'MPUv^ ��Q<M ^`UvM(��� � !�UV^ � X��fUV��O � �<X ��0H6 "�Q��U9"��'UVM�UhX;O�Uv^ � X&6 � S�L���U�;�0

) ��$¤U Q���FUvM�M8��$¤Q�M�M � M8!NQ�MPU ��$¤Q�M�MmR����Q$C$=R��:��W�M8�<RcQ:���hUVM'M.O(��O�'JU $g�/�VQ#$C^ � M f 0) �'U s LJUvMlO � MN��$¤Q�M�M�UV^ O(� � O'M
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FileAccess

Access

NetAccess

File

CacheAccess ReAccess

Http Ldap Imap Ftp

Https Dav

6 � S<L��'U�;/� )%���FUVM'M+!�$sQ<M'M-) � U��|Q#�U�U'@H

M�L�!�Y ��$sQ<M'M�� � � ' � R�O('NU.M("�U�� � �NUv^%ZE�(��MlO|Q#��O'M9[ � O�' 	 � � '������:0  +!+���+' �*�"� '+#"# � McL¡MPUv^le � R*O('JU8�VQ�U' � X�S � M�O�L���XJUv^���X%Q<XN^
Q>Z+�(� � M94SQ#$ � ^JQSO'UV^ !/H�O�'JU7"¡U��'M � MPO�UVX;O3�VQ�U'JU:036���3�'U�4 � M � O'QSO � ��X �YR9QYX ZE�(� �U0 S�0_LNM � X�S O�'JU7!NQ� f !JLJOPO(��X �<R�O('NU
!����S[GMPU��#"�O�'JU �(' �*�"� '(#"#7��$¤Q�M�M � M�LNM�UV^l09+J'JUI��$¤Q�M�M
	('����*� � '(#"# � M%!NQ�MPUI��$sQ<M'M R���94SQ#� � ��LNM XJUhO.Q:���hUVM'MPUvM�0-2{O|M�M�L�!K��$sQ<M'M
� ��� & � W7"�$¤UhWxUVX�O|M$O('JU-��$ � UhX;O�M � ^`UJ�YRK)%+-+-.Jq 60 Y^�:��q 60V6 � M�UhU(�fU��FO � �<X ��0 ;:"�0�) MPL�!�Y[��$¤Q�M�M�� ��� &*# � W7"�$¤UhWxUVX�O|M=Q.MPUV�FL��'U
)%+-+-. )%���FUVM'M�0 2{O9UhX��VQ#"NM�L�$sQSO�UvMCQN!O���<W7"��<XJUVX�O�[ � O�'��!�GlU���O(Y1�:� � UhX;O'UV^�WxUFO('��f^NM�R��:��Q�M�U��hL��'U MZ��� f UFOL$sQoH<U��E� �@�/��" e
[-' � �U' � M]Q M('NQ#�'UV^ $ � !��|Q#��H Q<XN^ � M�^�HfXNQ<W � �VQ#$g$CH $C�;Q<^`Uv^ �<X ^`UVWxQ<XN^l0�)%$C$CO('JUvMPUR��$sQ<M'MPUvM�Q#�'UP"NQ#��ON�<R9O�'JU ),���hUVM'M
����W7" ��XJUhX;O�0 +J'JU���U>Q R��<L��*���<W7" ��XJUhX;O|M�[-' � �U' � W7"�$�UVWxUhX;O]RL��PO�'JU�� �*� � '(#"#�M�L�!�Y ��$sQ<M'MPUvM�0 +J'JU 0 Qo4 ���<W7"��<XJUVX;O
� W*"�$�UVW�UVX;O'M9Q�^ � MlO�� � !JL`O'UV^�QYLJO('��:� � X�S�Q<XN^74<U��'M � ��X � X�S3"��(�<O(�����:$T��T©U�! 0 Qo4@" 0L+J'NU%6*O("����<W7" ��XJUhX;O � W7"�$¤UhWxUhX;O'MCO('NU
��$¤UmO(�|QYX¡MlRU��^"����YO(�����$10�+J'JU<2jW�Q"5���<W7"��<XJUVX�O � W7"�$¤UhWxUhX;O|M O('NU<2 ��)%.�"��(�<O(�����:$
R����Q���hUVM'M9O(� W�Q � $$MPU��(4�U��|M�0�+J'NU
��^NQ#"5���<W7"��<XJUVX;O � W7"�$¤UhWxUhX;O|McO('JU�� 0 )%.O"����YO������$�R��:�GQ���hUVM'M � X�S7�<X�$ � XJUm^ � ��UV��O(�:�(H M�U���4 � �hUVM�0

� ��� U�����O ���:� i ��� � j � i

+J'JU � ��� &P��$sQ<M'M � W7"�$¤UhWxUhX;O|McO('JU8��$ � UhX;O M � ^`U3�<R�O('NU<)%+-+-.O"����YO(�����$10a+J'NU.Q�^J^ � O � �<XNQ$ � X;O'U���R Q�FU3"NQ�'Q<WxUFO�U��
WxUFO�'��`^JM R��:�^���'UVQSO � X�S*�'U s LJUvMlO|M-�YRb)%+-+-.6O H/"�U�Q#�'UmMPLNW�W�Q� �VJ Uv^ � X&+*Q!�$¤U�60�+J'NU�^ � ._U��'UhX;O%),+-+-.�WxUFO('��f^NMGQ#�'U
'NQ<XN^�$¤UV^R!/H%M'QYWxU�Y{XNQYWxUv^��:"¡U��'QYO � �<XNMJ�<R*O�'JU � ��� &P��$sQ<M'M�e�$ �gf U�K � +3e�.3' ��+3e .CZ%+3e ) � ) 0 e¡UFOU�#0 )%$C$�O('JUvMPU<),+-+-.
WxUFO�'��`^ '¡QYXN^�$¤U��|M7�hQ$C$GQ �FUVX;O(�|Q#$���'��@� f "N�:"¡U��'QYO � �<X �%&('�
�[-' � �U' � M7��UvMZ"��<XNM � !�$�U>R��:��UVMPO'Q#!�$ � MZ' � X�S Q ����XJXJUV��O � �<XW0
) ^N^ � O � ��XNM�e�$ �Cf U�"��(�oX�H ��$�O�U��'M*��	�@�@�Q'��/� f M�e��hQYX6UVQ�M � $gH !¡U5"�$sQ�hUV^ � X;O(� O(' � M�WxUhO('��`^ [ � O�'��<L`O Q©XJUV�FUVM'M � O H�O��
�U'NQ<X�S<U>Q#$g$J),+-+-. WxUhO('��`^ '¡QYXN^�$¤U��|M�0 +J'JUR),+-+-. WxUhO('��`^ '¡QYXN^�$¤U��|M]R���'W,O�UVW*"�$¤QYO�UVM]R��:��O�'JU Q#$gS�� � O('JW '��S[
O('NU�H � X/4:� f U�� &('�
�0L+J'JU � &('�
<�"�U��|QSO � �<X � MCQ]MlO|QYXN^NQ#�|^ � W7"�$¤UhWxUhX;O|QSO � �<XWe�[-' � �U'��VQYX !�U U�X;O'UhXN^JUV^ � X Q�M�L�!�Y ��$sQ<M'ML�:�
O('��(��L�S'�QYX � X;O�U����hU�"`O���Ve
$ �gf U ��$�O�U��|M���a"�U��(Y1�:!�GlU��FO*W � X � XNM�0�+J'JU-),+-+-. WxUFO�'��`^N'¡QYXN^�$¤U��|Ma�hQ<XN!�UcM�UhUVX]Q�M�O'UhW7"�$sQSO'U
WxUFO�'��`^JM 5 K.QYWxW�Q A,C&D FHG 6�8<8�� =b�hQ$C$ � X�S Q MlO|QYXN^JQ�'^ � W7"�$¤UhWxUVX�O|QSO � ��X "�U��]^`UFR Q<L�$�O7� '��/� f �:"¡U��'QYO � �<X � X 5 K.QYWxW�Q
A,C3D>FVG(698:8��:= "�W�Q f/� X�S*! �<O('5�"�U��|QSO � ��XNMcU�X��U'NQ<X�S<UvQ#!�$¤U�Q<XN^>U�XfO�UVXNM � !�$¤U0

+J'JU>"��(���hUVM'MW�<R�'NQYX¡^�$ � X�S.Q%�'U s LJUvMlO � M$X��<O�'¡QYXN^�$¤UV^I!/H0O('JU � &('�
�W�UhO('��`^�Q#$g�<XJU:0 6���$X��<X�Y[!�$g��� f@� X�S,��U s LNUVMPO'M�e
^ � .�U���UVX;O.U�4<UVX�O3'NQ<XN^�$¤U��|M�W]LNMPO3!�UP�'U�S � MPO�U��'UV^ O(�5'NQYX¡^�$�U�O�'JU � X����<W � X�S>^NQSO'Q�Q:�����:�'^ � X�S:$CH:0N+J'JUvMPU�U�4�UhX;O8'NQYXN^�$�U��
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��'�� � � � �/"�U�� � �¡UVM9O('NU<)%+-+-. WxUFO�'��`^le�$ �Cf UmK � +3e�.CZ,+3e�.3' ��+3e`[-' � �U' � MGLNMPUv^l0
� ��� & � ' )(#�� ��
 �/"�U�� � �¡UVM9O('NU<)%+-+-.E4<U��'M � �<Xref[-' � �U' � M LNM�UV^ R����QI�'U s LJUvMlOV0 0 UhR QYL�$�O � M�60V60
� ��
 �+'�
 ����
 &(' �/"�U�� � �¡UVM9O('NU��&2 � � O H/"¡U8�<R�O�'JU<����X�O'UhX;O-�YR$O('JU�M�UhX;OG^JQYO'Q�0
�(!��(! �/"�U�� � �¡UVM9O('NU�^JQSO|Q�R���^.CZ,+30

+$Q#!�$¤U 6:�L+J'JU32jX;O�U��PR Q:�FU3�YR$O('NU<)%+-+-. !�$¤Q�M�M

WxUFO�'��`^JM Q#�'U&�hQ$C$¤UV^ ��U�"¡UhO � O � �<LNM($gH LJX;O � $ O('NU MlO|QSO�U&�<R�O�'JU&�'U s LJUVMPO �U'NQYX�S<UVM�0E+J'JUhX6O('NU XJU�XfO U�4�UhX;OP'NQYX¡^�$�U�� � M
�'U�S � MPO�U��'UV^©LNM � X�S '��+'�
 ��WxUFO�'��`^ �YRcO('NU  ��
 
('(��� ����
c��$¤Q�M�M�0&+J' � M]U�4�UhX;O<"������FUVM'M � X�S ��MPUVU�6 � S�L��'U7K<" � M�MPO'Q�PO'UV^ � X
O('NU �%&('�
]WxUhO('��`^leJ[-' � �U'�MPL ���FUVUV^JM � X�Q��+) ���(!��*� '*���<XNXJU��FO � �<Xr0b6 � �|MPO9O�'JU<)%+-+-. M�U���4<U�� � MGQ<M f Uv^ � R � O Q���FU�"JO'M9O('NU
����XJXJUV��O � �<XW0*2{RcX�� U��(����9�����FL��'M0O�'JU�XJU�XfO�)+'+! �+!��*� ' U�4<UVX�O.O�� � SS�U��|M O�'NQSOmO�'JU MPO'Q#��O8�YR9O('JUP'NUVQ<^JU�� � MN�U'JU�� f UV^ !/H
�('+!��+' )����+! )��/0	) R O'U��'[9Q�'^JM�O�'JU �+'+! �+' )%WxUFO�'��`^ ^JUFO�U���W � XJUVM0O�'JUxXJU�XfO�Q�FO � �<XNM.Q:�����:�'^ � X�S O(�>O('NU*'NUVQ<^JU��8����X�O'UhX;O�0
� 0 S�0 � R(O('NUmO(�|QYXNMPRU�� � MGUVX����`^`Uv^�Q7'NQYXN^�$ � X�S�R��:� ^`U����`^ � X�S � M � X � O � QSO'UV^l0 T^�:��W�Q$C$gH�O('NU�XJU�XfO%�'UVQ�^JQ#!�$�U.U�4�UhX;O � M O('NU
WxUFO�'��`^ )+'+! ���(!��(!][-' � �U'��'UVQ�^JM9O('JU�^NQSO'Q�LJX;O � $ � O%�hQ<X7�¡X � M('>O('JU<���<XJXNU���O � ��Xr0

aConnectionaHTTP

GET/PUT/ POST/
HEAD/...

client

event writable [self] ask

open

ask

event readable [self] headerStart

headerStart

event readable [self] header

header

event readable [self] readData

readData

 receives callbacks 

6 � S�L���U1K � �;O'QYO�UVM+!�'¡QYX�S�UVMJ�YR � 4�UhX;O^.L���/�hUVM'M � X�S

� �
	 P � � �r�

2jX �:�'^JU���O(� �'U��FU � 4�U>^NQSO'Q R����<W �'U s LJUvMlO|M*S<UhXNU��|QSO�Uv^ !/H O�'JU-�(�"� '(#"# ��$¤Q�M�M�e���$ � UhX;O'MxW]LNMPO � W7"�$¤UhWxUhX;O�O('NU
�*�"� '(#"#  � � X;O'U���R Q�FU:0,2jX©MPU�4<U��'Q$*M � O'LNQSO � ��XNM�Q�S<UVXJU��|Q#$*W�UvQYXNM O(�R�'U��FU � 4�U�Q ^NQSO'Q#Y{MPO(�'UVQ<W � X�����UVW�UVX;O'Q#$g$gH � M0XJUhUv^`UV^l0
2jX �:�'^`U���O�� W�Q f U ^JQSO|Q
YjMlO���UvQYW 'NQYXN^�$ � X�S d¡U�X � !�$CH�U�XfO'UhXNM � !�$�U Q<XN^ �U'NQ<X�S<UvQ#!�$¤Ue([9U ^`U�� � 4<U QcS<UVXJU��|Q#$CM � X f ��$sQ<M'M
R����<W �*�"� '+#"#  ��0-� � X f �!�GlUV��O'M ^JU�����L�"�$¤U0O('JU�^JQYO'Q#Y{MPO(�'UVQ<W 'NQYXN^�$ � X�S�R��(��W3O�'JU8��U s LJUVMPO'M�0

+J'JU [-'��:$�U�Y1"NQ�POb"NQYOPO'U��'X 5 �9LNM(�U'NWxQ<XJX�A�C D>FVG*6�8<8:K>= � M�Q.MZ"�U�� � Q$`R���'W �<R_QSS�'U�S;QSO � ��Xre�[-'JU��'U^��$ � UVX;O'M=M�UhUcO('NU
Q#S:S�'U�S;QSO � X�S7�!�GlU���O � O�'JU ,�[-'��$¤U . " Q<M�QYX �:"NQ s LJU<�:!�GlU��FO�0%+J'NU]Q#S:S�'U�S;QSO�Uv^R"NQ#��O'M�Q#�'U<�YR�Q#��! � O(�|Q#��H O H/"�U]QYX¡^ Q#�'U
�<X�$CH�Q���FUvM�M�UV^xO�'����<L�S:'�O('JU0[-'��:$�U:0�2jXR\^]%_>=/`�O('JU0[-'��$¤U�Y["NQ�PO>"NQSO�O�U��'X � M�$¤Q<X�S<LNQS<U0MPL�"�" �:�PO'UV^xO�'��(��L�S'%^�HfXNQYW � �
�!�GlU���OGQSS�'U�S;QSO � ��XNM 5 TGUVLJW�QYXJX�QYXN^ \_^`LNX W:Y:Y:Y�Q>=[0�+J'NU9"���UvMPUVX�O'UV^%M � X f M Q#�'U0QSS:��U�S�QSO'UV^7!/H�O�'JU � � �*� � '(#"#3�:!�GlU��FO
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QYX¡^ Q#�'U*�<X�$gH Q���FUVM'M�UV^�O�'��(��L�S' O('JU��*�"� '+#"#P�!�GlUV��O�0*+J'JU�H Q��UI"NQ#��O'M � X©Q%[-'��:$�U�Y1"NQ�PO9"NQSO�O�U���Xr0IT UxU�X;O'UhXN^ O('NU
S<UVXJU��|Q#$
M � X f [ � O(' MPU�4<U��'Q$_^ � ._U��'UhX;OGM � X f M9R���GM("�U�� � Q#$*^JQSO|Q
YjMlO���UvQYW 'NQ<XN^�$ � X�S�Q�M � X&6 � S�L��'U � 0

Sink

TimeSink MemorySink FileSink ShadowFileSink

CacheFileSink

used as
per-object mixin

Per-Object Decorator
Proxy

6 � S�L��'U � � � � X f !�$sQ<M'MPUvM

+J'JU��('
� � )�
����
��,GlLNMlO9[-� � O�UvM=U�4�U���H � X�����W � X�S]^JQSO|Q � X;O��mO('JU W�UVW7���H0a+J'JU � � � ' ���
 �N$�UhO'M�O('JU%��$ � UhX;OcMZ"�U�� � R�H
Q�� $�U%XNQYWxU Q<XN^ � RGO('JU7��$¤U XNQ<W�U � M�M("¡UV� � �NUV^�O�'JU%^NQSO'Q � M][-� � O�O�UhX � X;O(� O('NQYO���$¤U0 2{R O('JU�M � X f $¤UVQ#�'XNM]QSR O�U�� � O'M
� XNMlO|QYX;O � QSO � ��Xre
O�'NQSOmO�'JU ��$ � UVX;O<'NQ<M.X��<O<"����
4 � ^`Uv^ Q��$¤UhXNQ<WxUe � O�W�LNMPON�U'NQ<X�S<U � O'M3!�U�'NQo4 � ��<����W7"�$�UhO�U�$CH:0 )%S�Q � Xre
O(' � M � M%Q �hQ<M�U R��:�>^�HfXNQ<W � � ��$sQ<M'M��'U�$sQSO � ��XNMZ' � "r0 2{R�O('NU$���|MPO>^JQYO'Q Q�(� � 4<UVM QYXN^ O�'JU ��$�U XNQYWxU � M�Q#!¡MPUVX�OVe O('NU
� XNMlO|QYX��hUP�hQYX�X��<O�Q��O�Q�MmQ ��$�U M � X f Q<XN^ �U'¡QYX�S�UVM � O'M0O H/"¡UxO�� � �(! � � � � � � ' ���
 ��05+J' � MN��$sQ<M'M3$�UhO'M.O�'JU M � X f Q:��O�Q�M
Q�"��(�oX�H 5 K.QYWxW�Q�A,CED FHG6�8<8�� =$O('¡QSO�^`U�$¤U�S;QSO'UVM � O|M.[��:� f O���M(�<WxU*�YO�'JU��&��$¤U�M � X f � M�UhUP6 � S<L��'UQI " 0�T^�YO'Ue
O�'NQSO � X
����X;O(�|Q<MPOGO(��Q����$¤Ue�[-' � �U' Q�^J^JM.Q<^J^ � O � ��XNQ#$$U�XfO(� � XNM � �<"��(�:"¡U��PO � UvMGO��>Q<X �!�GlUV��OVe_O(' � M3�U'NQYX�S�U]Q .�UV��O'M O('NU � X;O(� � XNM � �
"����"�U���O � UVM%�YR(O('JUI�!�GlUV��OV0+� U�Y ��$sQ<M'M � X�S � M�LNMPUv^>O(�%U�X�"��'UVM'McO('JUvMPU]XJUh[ � X;O(� � XNM � �<"����"�U���O � UVM�0() M("¡UV� � Q#$T��$�U�M � X fR� M
O('NU  +!+���(' � � � ' ����
 � [-' � �U'%W�Q f UVMcQYX>UhX;O��(H � X>O('JU3"�U��|M � MlO'UhX;O^�hQ:�U'JU�UVX;O(��H�� R���GM(�<WxU9�YR � O|McW�UhO'Q�^JQSO|Q�M�L��U'>Q<M9O('NU
����X;O�UhX;OcO H/"¡U:eJW7�`^ � ���hQSO � ��X>^NQSO�U:eJUFOU��" � X Q<^J^ � O � �<X%O(�xO�'JUm[-� � O � X�S7�<R*O�'JU ��$¤U0

aSinkfile sink created,
but file name is
missing

Reclass to shadow
file sink, which acts
as proxy for a file
sink 
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2

FileSink ShadowFileSink

instance-of

FileSink ShadowFileSink

aSink

instance-of

bSink

instance-of

delegates to

6 � S<L���U1I@� � U�Y !�$sQ<M'M � X�S*�YR=Q76 � $¤U�� � X f O��xQ��/'¡Q<^��S[ 6 � $¤U�� � X f
+J'JU�� ����' ����
 � ��$¤Q�M�M�WxUVQ<M�L��'UVM�O � W�UR"�U�� � �`^JMI�YR^�'U��hU � 4 � X�S ^NQSO'Q R����Q "NQ�PO � �hL�$¤Q�]M � X f 0 2{O � M�Q M(�#Y �hQ$C$¤UV^

M�L�"�"�$¤UhWxUhX;O|Q#$a��$sQ<M'M�� M�UhU 5 T UhLJW�QYXNX QYXN^©\_^`LJX 698:8<8<Q>= "�[-' � �U'c�hQ<X&!¡U�Q<^J^`Uv^�O(�%U�4�U���H%M � X f ��$¤Q�M�M�0() ^`U�$�U�S�QYO � �<X
O(�6Q O � WxU��>[>�<L�$s^�X��<O��'U�"��'UVM�UhX;O O�'JU O � WxUv^/M � X f Q�M �<XNU UhX;O � O HE�YRmO�'JU�^`UVM � S�X�q � W7"�$¤UhWxUhX;O'QYO � �<Xr0 �2� L�$�O � "�$¤U9"
� X�'JU�� � O'QYX �FU7��U s L � �'UVM�O���^JU�� � 4�UxQ�M�UFO8�YR9LJXJXJUV�FUvM�M'Q#��H � X;O'U��|MPUV��O � �<X ��$sQ<M'M�UVM�el�<XJU�R���mUvQ�U' ���<WI! � XNQSO � ��X �<R9Q�M � X f
[ � O('>O('JU�M�L�"�"�$�UVW�UVX;O'Q#$r��$¤Q�M�M � ����' ���
 � QYXN^%W�Q f UvMc^�HfXNQYW � �hQ#$#Q�^J^ � X�S/q
��UVW7�
4 � X�SI�YR�O � W � X�SP'NQ�'^ O(��Q������W*"�$ � MZ'W0
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) ^`UVM � S<X>LNM � X�SP"�U��(Y1�:!�GlU��FO W � X � X¡M � M Q*!�UFO�O�U��0MZ�:$�LJO � �<Xr0a2{O Q<^N^JMcO � W � X�SP$ �gf UmQ*�(�:$�U3�:� U�XfO(� � X¡M � �9"��(�:"¡U��PO H
�YR(O�'JU]M � X f �:!�GlU��FO�e_^��fUVMGUVX;O'Q � $*^JU�����W7" �;M � O � �<X � X;O(����$¤Q�M�M�UVM�e�!JLJO0^��fUVM X��YO0MZ"�$ � O O('NUI����X��FU�"`O�L¡Q#$#UVX�O � O H � X;O(��Ol[>�
�!�GlU���O|M%�<R=O('JUx^`UvM � S<X�q � W7"�$¤UhWxUVX�O|QSO � ��Xr0%T©U]L¡MPU�Q "�U��(Y1�:!�GlU��FO0^`UV����|QSO���^"¡QSOPO'U��'X 5 TGUhLNWxQ<XJX Q<XN^ \_^JLJX 698:8:8:� =[e
M � X��hU0O('JU0O � WxUmM � X f ^`UV���:�'QYO�UVM>�<O('JU��cM � X f M�[ � O('>O � W � X�S�0b2jX%O('JU.LNM�LNQ$r�hQ<M�U.M � X f McQ#�'U � XNMPO'QYX;O � QYO�UV^>QYX¡^ � R*XJUVUV^`Uv^
O('NU � XNMPO'QYX �FUVM�S<UhOCO('NU,"�U��(Y1�:!�GlU��FO�W � X � X�� ����' ���
 �x^�HfXNQ<W � �VQ#$g$CHxQSO�O'Q�U'NUV^ qY^`UFO�O'Q�U'NUV^�O(�I�!`O|Q � X�O � WxUV^%M � X f M�0 � 0 S 0
Q �('�� � )�
�����
 � � X¡MlO|QYX��hU�#���
 � � Q:� s L � ��UvM9O('JU.O � W � X�S7"��(�:"¡U��PO H%QSR O�U��^���'UVQYO � �<X � M�UhU86 � S�L���U18 " �
� � �%���
�� (*)�& ��(*)�&����*� (���(*) ��( ���	� (*)�&

MemorySinkTimeSink

next

sink1
instance-of

per-object
mixin

method
invocation

6 � S�L���U18 �L+ � WxU�� � X f Q�M�� � X � X

� U�����O P�M&��
ME�

2jX�O(' � MCM�U��FO � �<Xx[�UG^JUVM���� � !�U9O('JUGU�XfO�UhX¡M � !�$¤UG^`UVM � S�X7�YR
QYXP)%+-+-.Jq 60V6-����W*"�$ � QYX;OL)%+-+-. M�U���4<U�� � X�O('NU � ��� &�
��$sQ<M'M�0c+J'JU���$¤Q�M�M<'NQ<M�Q M�UFOI�<R^"NQ#�|QYWxUhO�U��|M�e $ �Cf U& � )��/e8) ����� ^ � ��UV��O(�:�(H:e$Q<XN^ $g�S:S � X�S ^ � ��UV��O(�:�(H:0c6JL��PO�'JU��'W7��'U Q
XNQ<W�U9�YR$QI��$¤Q�M�M>�hQ<X�!�U.M("�U�� � �NUv^ [-' � �U' � McQYX�),+-+-. [>�� f U���0 � M'MPUVX;O � Q#$g$CH:e<O�'JU8��$sQ<M'M � ��� & �*����X/��S<L���UvM=O('NU.M�U���4<U��
� XNMlO|QYX��hU QYX¡^ $ � MlO'UhXNMN�<X©O('NU%M("¡UV� � �NUV^ "����O�e$[-' � $�U O('JU [>�� f U�� � X¡MlO|QYX��hUVM8'NQ<XN^�$¤U�O('NU � X ���<W � X�S �'U s LJUvMlO|M � X Q<X
Q<M(HfX��U'����<X���LNM R Q<M(' � ��Xr0�+J'JU ���<XNMPO(�'L��FO(��3�<R � ��� & �5���'UVQYO�UvM0O('JU M(��� f UFO�Q<X�MPO'Q�PO|M3$C�:SS � X�S e#[-' � $�UxO�'JU ^`UvMlO���L��FO(�:�
�+'(# �") ��
�MPO(�:"NMJ$ � MPO�UVX � X�S�eN^`UvMlO��(�
H`M�O('NU�MZ��� f UhOcQ<XN^%O�U���W � XNQSO'UVMJ$g�SS � X�S�0
�����������!�!���� ��������� ����!�������"�"���%���!���,�.#"���%�%�! ��.�"���%�+���( ����� 0 ��%�+�.�"���!�!���������&���!�!���� �
������&�.�.
��!�!���� (*) ��!�����%��-(*)( ! ����+���" 0�0�02.

��!�!���� (*) ��!�����%���������!���%�
 ����+�� " 0�0�02.

��!�!���� (*) ��!�����%��#����������! "���%��'&���! (*���������#��%���!�.#" 0�0�02.

+J'JU5)%+-+-. MPU��(4�U��N"��(�
4 � ^`UVM�O('JU5��$ � UVX;O�[ � O('6Q �&2 � � ����X;O�UhX;O�O H/"¡UR�YR%�'UVM(�<L����hUVM�e$[-' � �U' � OP'NQ<M�O(� !�U
S<LNUVM'MPUv^ R����<W?MPU�4<U��|Q#$ � XN^ � �hQYO(��|M � M�L��U' Q<M3��$¤U�U�X;O'UhXNM � �<XNM#"��YR$O('JU ��$¤UVM � X � O'MG^����hLJWxUhX;O^" �/�:$ 0 ) ��$¤Q�M�M � ����'���
 &('(#
�YR9O('NU	� � WxU ���<W7" ��XJUhX;O8'NQ<XN^�$¤UVM.O�' � MmO'Q<M f 0P2jX ��|^`U��0O(� Q$C$g�S[ ��$ � UhX;O'MmO(� �FL¡MlO��<W �HJ U�O('JU�W � W�UxO H/"�UPS<LJUvM�M � X�S
O(�|QYX¡MZ"NQ��UVX;O($gHe;[�U3�hQ<X%^`U,�NXJUmQN"�U��(Y[�!�GlUV��O ^`U�����|QSO(�:� 5 TGUVLJW�QYXJX�QYXN^ \_^`LNX$6�8<8:8:� = � ����'���
 &('�� �"!��+' )x[-' � �U'��'UVQ<^NM
� X�Q�LNM�U��(Yj^`U��NXNUV^R�FLNMPO(��W �VJ QYO � �<X ��$¤U:�
� ( ������
������ � ( �����*� (���(*) � ( ������
�������%��������

6 �



� �2� ���:� i � ��� � � � m ��� i ��
� m�� �

+J'JU WxUhO('��`^2!+�"� ' &�� Q:���hU�"`O|M]Q XJUh[ ���<XJXJUV��O � ��X QYXN^ M�UFO|M�L�" Q XJUV[3[>�� f U��V0&2{O � XNMPO'Q<X�O � QYO�UvM]Q [>�� f U��
[ � O(' Q<X QYL`O��<W�QSO � �VQ#$g$CH�S<UhXNU��|QSO�Uv^�XNQYWxU�Q�M QSS�'U�S;QSO'U9�<R(O('JU�MPU��(4�U��-�!�GlU���OV0%+J' � MG[>�� f U��-�!�GlUV��O � M%�<R(O('JU*��$sQ<M'M
M("¡UV� � �NUV^R!/H�O('NU8��UhRU��'UhX��hU.MPO(�:��Uv^ � X%O('JU8"NQ�'Q<WxUFO�U��
� ��� &���+)���0 �>HR�U'NQYX�S � X�S�O�' � M^"NQ#�|QYWxUFO'U��Ve;O('JUm[>�� f U����<R(Q<X@H
����XJXJUV��O � �<X �hQYX !¡U5�U'NQYX�S<UV^ QSOI�'LJX;O � WxU O�� Q<X��YO�'JU���[��:� f U��N��$¤Q�M�M�0�!"�"� ' & � � MxQ W�UhO('��`^ O('NQYO7���<XNMPO(�'L���O|M�XNUh[
[>�� f U��>�!�GlU���O|M�e�!NL`O � O � McU�X;O'UhXNM � !�$�U.R��:�^��$ � UVX;O'M9O('¡QSO%�hQ<X>M("�U�� � R�H O�'JUmLNM�UV^>[>�� f U���O H/"¡U:0

+J'JU � X;O�UhX;O<�<R9O�' � M�^`UvM � S<X � M.O('JU%M�Q<W�U Q�M � X O�'JU�R Q:��O(�:�(H WxUFO('��f^ "¡QSOPO'U��'X 5 K.Q<W�W�Q A,C D FHG 698:8��:=10 ��LJO
O('NU�R Q�FO(���H©W�UhO('��`^ Q:�U' � U�4<UvMmU�XfO�UVXNM � ! � $ � O H O('����<L�S' MPL�!�Y[��$¤Q�M�M � X�S�05+J'JU LNM�UV^ M�L�!�Y ��$sQ<M'M�^`UV� � ^`UVM�[-' � �U' ��$sQ<M'M � M
� W*"�$�UVW�UVX;O�UV^©QYX¡^ QYR O�U��'[cQ#�|^JMGLNM�UV^r0N2jX $¤Q<X�S<LNQS<UvM � X [-' � �U' ��$sQ<M'MPUvM�Q��U�Q#$sMZ�R�!�GlUV��O|MQ��QYXN^ �hQ<X !�U7��UhRU��'UhX��hUV^ "�e
O('NU�MZ�:$�LJO � �<X&�YR�Q #,FHD�' ' � � A���A"� A�& #�� &	� ��D #,C $ � � ��A,C �+$ �#e¡[-'JU���U]Q7"NQ#�|QYWxUFO'U�� M("�U�� � �NUvM O('NUN����X����'UFO'U<"����f^JL���OVeN[-' � �U'
� M � XNMlO|QYX;O � QSO'UV^le � M�Q MPL�"¡U�� � ��<4SQ� � QYX;O<�YR9O('NU "NQSO�O�U���Xrea!�U��VQYLNM�UxO('JU%MPL�!�Y[��$¤Q�M�M�UVMmQ��U M(�$¤U�$gH LNM�UV^©O�� MZ"�U�� � R�H O('NU
����X����'UFO'U3"��(�`^`L ��OcO H/"¡U:0L+J' � MGW�UvQYXNM9O�'JU�H>Q#�'U0Q<X�LJXJXJUV�FUVM'M'Q#��H � W7"�$¤UhWxUhX;O|QSO � �<X5�
4�U���'JUVQ�^l0

� � L U�����O�� m � � i �

+J'JUGXJUV�FUvM�M'Q#��H�U�X��hU���"`O=R���CO('JU Q!NMPO(�|Q��O�[>�� f U�� � X;O�U��PR Q:�FUcO��<��UvMZ"��<X¡^�O��N)%+-+-. �'U s LJUvMlO|M � M=O('NU R��$g$C�S[ � X�S �
�����������%���&����

��%���&���� ��$ ��!�������! (*) ��!�����%�������������� "�.

��%���&���� ��$ ��!�������! (*) ��!�����%���������� ( �����$�%���
 "�.

��%���&���� ��$ ��!�������! (*) ��!�����%��������'��%�)�� "�.

��%���&���� ��$ ��!�������! (*) ��!�����%��������'��%�)���������� "�.

��%���&���� ��$ ��!�������! (*) ��!�����%��������'��%�)������
	�� "�.

��%���&���� ��$ ��!�������! (*) ��!�����%��������'��%�)������������ "�.

�('"! �+' ) ��UvQ<^JM�Q<XN^6U�4SQ#$¤LNQSO'UVMxO�'JU 'JUvQ<^`U���0 )"'(� ' � �"'���� � ��
 �'UVQ�^JM�QYX¡^ U�4SQ#$¤LNQSO'UVMxO�'JU !��f^�H �YR�Q �'U s LJUvMlOV0
)+'(#?& ��
�&S<UVXJU��|Q#$g$CH ��UvMZ"��<X¡^JMmO�� Q&�'U s LJUvMlOV0&2jX O('JU>M � W7"�$¤UVMPO � W*"�$�UVW�UVX;O'QSO � ��X � O%GlLNMPO*�VQ#$g$¤M�O('JU�"��(�:"¡U��N�'UVM(" ��XN^
WxUFO�'��`^©Q:������|^ � X�S O��%O�'JU ^`UvM � ��Uv^ ),+-+-.bY{WxUFO('��f^re � 0 U0$K � +3er.CZ,+3eW.3' ��+3e�UhO��0#WxUFO('��f^ 'NQ<XN^�$ � X�S�0�)GX � XJXJU��
��$sQ<M'M8�<R O('JUR��$sQ<M'M � ��� &�/e��hQ$C$¤UV^ � ��� &������+)�� � W7"�$¤UhWxUhX;O|M]Q$C$CO('JUvMPU%W�UhO('��`^JM][ � O(' Q MPO'Q<XN^JQ�'^ � W*"�$�UVW�UVX;O'QSO � ��X
Q�����:�'^ � X�SmO��I),+-+-.>q 6:0 YmQ<XN^�q/60V6�� M�UhU96 � S<L���UN6�Y<"�0 �/��� f UFOVe:"����O9Q<XN^P2 . Q<^J^��'UVM'MCQ��U�MZ"�U�� � �¡Q!�$¤U�Q<M�"NQ�'Q<W�UhO�U��'M�0
�����������!�!���� �
������& ��������� ����!�������"���%��'&���!���%���! (*��.
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�
('(� � � ��
5��$¤Q�M�M.^ � M("NQSOU�U'JUVM�O('NU
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Httpd

Httpd::Wrk
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Class Nesting Structure:

Httpd

Httpd::Wrk

Whole-Part

HttpConnection

Connection

Reactor

Acceptor

6 � S<L���U 6�Y �b)%+-+-.OT �:� f U��

O('NU.Q�^J^ � O � �<XNQ$l�(�:$�U,�YR�!¡U � X�S�Q<X>Q:���FU�"`O(�:� � X QYX>Q���hU�"`O����q
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per-object decorator
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AccessControl
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Chain of responsibility

class-referencing factory 
method "accept" determines
access control chain dynamically

AccessControl::Wrk
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HttpdExtension::Wrk

used as
per-object
decorator

Extension Architecture Access Control Extension 
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)Q"�$sQ�hU9'¡Q<M Q#$sM(��O�'JU8�(�:$�U3�<R$Q�[-'��$¤U � X>Q�[-'��:$�U�Y1"NQ�PO-"NQYOPO'U��'X 5 �9LNM(�U'NWxQ<XJXBA�C*D>FHG+6�8<8:K>=[0a+J'JU8"�$sQ�FUmQSS�'U�S;QSO'UVM
�!�GlU���O|M�R���.Q#S<UVX;O�W�QYXNQS<UVW�UVX;O�e � 0 6����'UVQYO � �<Xrel�FUVX;O(�|Q#$���U�S � MlO��'QYO � �<Xre�U����(�:��W�Q<XNQ#S�UhWxUhX;O�e
M���� � "JO9���'UVQYO � �<Xre
Q<XN^
"�U��|M � MlO'UhX��hU096JL���O('JU���W7�:��U.O�'JUI"�$¤Q:�FU�QSS�'U�S;QSO'UVM QYX )%+-+-./M�U���4<U���e¡[-' � �U'&S<UFO|M�Q XJUVMPO�Uv^c��$sQ<M'M �*�"!+� ' ��� � ��� &���+)��
Q<M � O|M�Q�M�M(��� � QSO'UV^7)%+-+-. T �:� f U��V0 +J' � MC[cQoH]O('JU,"�$¤Q:�FU%�VQYX � X;O�U��U�FU�"`O9Q$C$ � X ���<W � X�SI),+-+-. WxUVM'M�QS<UvM�QYXN^ ��Uv^ � �'U��FO
O('NUhW«Q<MI�!�GlU���O(Y1�:� � UhX;O'UV^ �hQ$C$sM�0 2jX ��|^`U���O(� WxQ f U��!�GlUV��O � ^`UVX;O � � �hQYO � �<X LJX �gs LJU � X O('JU>[9U�!re�[9U L¡MPU O('JU>[�U�!
MPO'QYX¡^JQ#�|^ Z+�+�AO�� � ^`UhX;O � R�H �:!�GlU��FO'M�e [-' � �U' Q��U UhX����f^JUV^ qY^`U����f^JUV^�LNM � X�S6ZE�(�8UhX����f^ � X�S e�^`UvM(��� � !�UV^ � XX�%6�!
6 � �:I 5 �9U���XJU��'MZY �#UhU A�C�D>FVG(698:8��:=1e/!/H Q4� !"� �! � �+' )7�:!�GlU��FOc[-' � �U' � MJ"NQ#��O-�YR$O('JU8"�$sQ�hUmQ<Mc[9U�$g$ 0
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+J'JU [>�� f U��mW�LNMPO�O��'Q<XNMPR���'W )%+-+-. WxUVM'M�QS<UVM � X;O(� � X/4���VQSO � �<X¡M8�YR^�:!�GlU��FOZY[�� � UVX�O'UV^ �hQ$C$sM�0 T^��'W�Q#$g$CH � O
^`U�$�U�S�QSO'UVMGO(� O�'JU*"�$¤Q:�FU�M � X�S$¤UFO��<X � X �:�'^`U��GO���$¤UFO0O('JUI"�$¤Q:�FU�^�� O�'JU�Q:��O'LNQ#$ � X/4:�/�VQSO � ��Xr0%+J'JUI"�$¤Q:�FU � X�'NU�� � O|MGR����<W
O('NU�Q#!NMPO(�|Q�FO � X;O�U��PR Q:�FU ��� #��")(!"������
 ����*' )�O('��(��L�S' � O|MGMPL�"¡U��ZY ��$sQ<M'M���
 � ���*' ) �
������������$ ��!�������! �*)��%�&����

��$ ��!�������! �*)��%�&���� ��$ ��!�������! (*) ��!�����%�� (*)��%�&���"�%�$�� ����!���%�� ����+�/�����)�!���.

��$ ��!�������! �*)��%�&���� ��$ ��!�������! (*) ��!�����%��������� "�%�$�� ����!���%�� ����+�/�����)�!���.

��$ ��!�������! �*)��%�&���� ��$ ��!�������! (*) ��!�����%�� ��������������%��-" � ��+ %�$��#����+���.

��������� �*)��%�&����-���'/���������������� ��$ ��!�������! �*)��%�&���� ��������� ����!�������"�"���������� � �������
��.�.

+J'JU���
 � ���*' )�^`U,�NXJUVMCQm^`UFR Q<L�$�O � X/4���VQSO � �<X*!�U�'NQo4 � �� � X ��
 � ���*'Q� [-' � �U'�UvMZ"�U�� � Q$C$gHI�U'NU�� f M � R_O�'JU^�!�GlU���O � M�U�X�" �:�PO'UV^
�!�GlU���O>�YR
O�'JU%"�$sQ�hU�Q<XN^ � R
O('JU9�!�GlUV��O�Q$C$g�S[GM�),+-+-. WxUVM'M'Q#S<UvM(O(�*�hQ$C$¡O('JU,"NQ#��O � �FL�$¤Q�CWxUFO�'��`^ " 0b2{R
O�'JU � X/4���hQYO � �<X
� M�4SQ#$ � ^le � O � M�U�X`UV�FL`O'UV^ !/H'��(! �:e��<O('JU���[ � MPU�QYX U��(���� � M>���'UVQYO�UV^re�LNM � X�S�O�'JU0QSS:��U�S�QSO'UV^�U��������W�QYX¡Q#S<U���0 )^S;Q � X�O('NU
�FUVX;O(�|Q#$l"�� � X�O-�<R(^ � M("NQSOU�U' R��:� � X/4���VQSO � �<X¡M9Q$C$g�S[GMcLNM9O�� �U'NQYX�S�U � X/4���hQYO � �<X�"��(���hUVM'MPUvM�UvQ<M � $gH0

� � X��FUJ"�$sQ�hUVM$Q#�'U9M � X�S$¤UFO(��XNM*XJUh[ "�$¤Q:�FUVMa�VQYX�X��YOa!¡U � XNMlO|QYX;O � QSO'UV^^GlLNMlO(O��9"��(�
4 � ^`U�Q�XJUh[ � X/4���VQSO � �<XN4�Q� � QYX;OV0
�9L`OL�YR O'UhX�M�U�4<U��'Q$/4�Q� � QYX;O|Ma'NQo4<U9O(�.U�X � MPO � X7"NQ�'Q$C$¤U�$10 � 0 S 0
4SQ#� � ��LNM$LNMPU�� � X�O'U���R Q�hUVM���U s L � �'U Q3"����oX/H 5 K.QYWxW�Q	A,C D FHG
6�8<8��:=
O('NQYO ^`U�$¤U�S;QSO�UvMcO(�xO�'JU<"����"�U�� LNMPU�� � X�O'U���R Q�hUeNQ�M U�X�"�$sQ � XJUV^ � X 5 \
^`LJX 6�8<8:8>=[0 ) X��YO�'JU��GU�XJQYW7"�$¤U � M�Q�MPUV�FL��'U
� X@4:� f U��Ve�[-' � �U' 'NQ<M9��X�$CH O(�R!¡U�LNM�UV^ R���<�VQ#$g$¤M�R����<W!R��:��U � S�X XJUFOl[>�� f M�0I2jX©M�L��U' �hQ<M�UVM�e#Q�^ � ��UV��O � XNMPO'Q<X��FU7�<RCO('NU
M("¡UV� � Q#$ � X/4:� f U��,��$¤Q�M�M0W�QoH&!¡U � XNMlO|QYX;O � QSO'UV^©QYXN^ O('JU &*�"!+� ' "NQ#�|QYWxUFO'U�� �[-' � �U' � M.Q>MPU�$�R Y[��UhRU��'UhX��hU � X O�'JU�^`UFR Q<L�$�O
�hQ�MPU:e_O('NQYO�O�'JU���
 � ���*' ) � M.LNMPUv^ Q�M O�'JU7"�$sQ�FU<� M.M�L�"�U��(Y[��$¤Q�M�M#"^�VQYXc!�U�MPUhO�O��>O('JU7"�$sQ�hU�M � X�S$¤UFO(��Xr0N+J'JUVX O�' � M.XNUh[
� X@4:� f U��9�!�GlUV��O8�hQYX !�U�L¡MPUv^ R��:�.M("�U�� � Q#$ � X/4���hQYO � �<XNM9"NQ�'Q$C$¤U�$gH>O(�>O('JU7"�$sQ�hU�M � X�S$¤UFO��<Xr0*+J'JU�Q<^J^ � O � �<X¡Q#$ � X/4:� f U��
�hQ<X>Q$¤M(�7!¡U�QYOPO|Q�U'JUv^ LNM � X�S�O('JU�M'QYWxU.U�XfO�UVXNM � ��X>M��U'JUhWxUmQ<M9R��:�GQ���FUVM'M-����X;O(���$ � M�UhU86 � S�L��'UQ6<69"�0

��� L U�����O�� m � � i � m	� � � i O  	�� i

+J'JU MZ"�U�� � Q$�)%+-+-.�[>�� f U�� �<RNO('NU-"�$¤Q:�FU � M=Q�XNUVMPO�UV^*��$sQ<M'M�e<^`U��¡XJUV^ � X¡M � ^`U-�YR¡O('JU-"�$¤Q:�FU-��$sQ<M'M�0 2{O'M=M�L�"�U��U��$sQ<M'M
� M$O('JU [>�� f U�����$¤Q�M�M(^`U,�NXJUV^ � XNM � ^`UJ�<R¡O�'JU ����� &�9��$¤Q�M�M�e
!�U��hQ<LNM�U�O�'JU [>�� f U��(M('��<L�$s^�Q��O�Q�M=Q�X���'WxQ$�)%+-+-.©[��:� f U��Ve
U�X��hU�"`O O�'NQSO � O � X;O'U��U�FU�"JO'M Q#$g$r�hQ$C$sM9O(��O�'JU�K � + QYXN^ O('NU<.CZ%+ WxUFO�'��`^l0
��������� ��������� �
����!�!���������& ���'/���������������� ��!�!���� �
������&
��������� �
����!�!���������&1(*) ��!�����%�� ���������
������� � � "�% � � ��������.#" 0�0�02.

��������� �
����!�!���������&1(*) ��!�����%��������'��%�)���������� "�. " 0�0�02.

��������� �
����!�!���������&1(*) ��!�����%��������'��%�)������
	�� "�. " 0�0�02.

2jX�O('NU%�
4<U��($g��Q�^`UV^ )+'(#%& ��
� ���
	���WxUhO('��`^ Q<X	�^.3! WxUV�U'NQYX � M�W � M � W7"�$¤UhWxUhX;O�Uv^P�<X O(�"��YR
O('NU,)%+-+-. K � +
WxUFO�'��`^l0 &(! )*# ' �(! )(!�� # ^`UhO�U��'W � XNUVM � RGO�'JU5�hQ#$g$ � MxQ 4SQ$ � ^ �!�GlU���O(Y1�:� � UhX;O'UV^ �hQ$C$cQYX¡^ U�XfO��'Q:��O'M�O('JU5�hQ$C$¤UV^ �!�GlUV��O�e
WxUFO�'��`^le�Q<XN^�Q#��S<LJWxUVX�O|M�0J+J'JU<"�$¤Q:�FU�M � X�S:$�UhO(��X�� MGW�UhO('��`^ ��
 � ���(' � M%�VQ#$g$�Uv^%[ � O(' O('JU�U�XfO(�|Q��O'UV^ � X`R���'W�QSO � �<X Q<XN^
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Httpd

port
root
httpdWrk
...

Place

...

Httpd::Wrk

respond-GET
respond-PUT
...

Place::HttpdWrk

parseParams
respond-GET
respond-PUT

Worker

respond-GET
respond-PUT
...

Httpd

Place

Httpd::Wrk

Place::HttpdWrk

Class Nesting Structures:

6 � S�L���U 6 W/� !��<XJXNU���O � ��X O���O('JU<.�$¤Q:�FU

O('NU � X/4���hQYO � �<XNM,�'UVM�L�$�O � MmMPUVX;O9!NQ:� f 0I+J'JUxWxUFO�'��`^ )+'(#%& ��
� ����� �>RLJX��FO � �<XNM s L � O�U�M � W � $¤Q��el!NL`O.O('JU ),+-+-.M.�Z%+
WxUFO�'��`^ � M�LNM�UV^©O(� � W7"�$¤UhWxUhX;OxQYXB�^. WxU��U'¡QYX � MPW50�)^S�UhX;O'MI�hQ<X !¡U M�UhX;O]Q�MN.�Z%+>Yj^JQSO|QB�UhX ���`^`UV^ � X � 0 6 " � X
��|^`U���O���W � S:�'QYO�U.QYXN^R��$g�<XJU.O�'JUhW�M�U�$g4<UvM9O(�7�YO�'JU��-"�$sQ�hUVM�0b+J'JU8��UvMPL�$�O � X�S�Q���U' � O�UV��O'L���U � MJ"���UvMPUVX;O�UV^ � X56 � S<L��'U 69W�0

	 � 
 M&� � � � � � ��� M � ��� h � �	��U��,��M �N����7M

2jX O�'JUP"��'U��hUV^ � X�S�MPUV��O � �<X¡M�[9U�^ � M(�hLNM�M�UV^ Q�dNU�X � !�$�U:e�Q<^NQ#"`O � 4�Ue#QYX¡^ ^�HfXNQ<W � �x^`UvM � S<X�QYXN^ Q#�U�U' � O�U��FO�L��'U*�YR
����������� 0bT U3'NQo4�U0^JUVM���� � !�UV^ � � X%W�QYX/H ^`UhO'Q � $sM ">����L�� � Q$ "¡Q#��OJ�<R#O('NU.^JUVM � S�X%QYX¡^�'NQo4�U � $C$¤LNMPO(�|QSO'UV^��<L��>"NQ#��O � �FL�$¤Q�
M(�$¤L`O � �<XNM�LNM � X�SmO�'JU%���<X��hU�"`O|MCQYX¡^�O�U��U'NX �gs LJUvMC^ � M��FLNM'MPUv^ � X �`U���O � ��X7W�0�2jXxO(' � M9MPUV��O � �<Xx[9U O(��H]O(�<!�� � X�S.O('JU,��UvMPL�$�O|M
O(�:S<UhO('JU���0b6 � S�L��'UQ6 �7���<WI! � XJUVM9O�'JU84SQ#� � ��LNM>"���UvMPUVX;O�UV^���!¡Q<M�U9">��$sQ<M'MPUvM9O(��QYX MPO'QYO � �#eJQ#�U�U' � O�UV��O�L��'Q$��
4�U���4 � UV[80

Access AccessCB

Sink
Http

MimeTypes

MimeTypeLoader

HttpdPlace

Httpd::Wrk

Place::HttpdWrk

Worker

AccessControl

AccessControl::Wrk

Httpd

Place

Httpd::Wrk

Place::HttpdWrk

Class Nesting Structures:

AccessControl

AccessControl::Wrk

Connection

HttpConnection

6 � S<L���U 6 � � )^�U�U' � O'U��FO�L��'U�',4<U���4 � UV[

���������L� � M.Q<Xc�!�GlU���O(Y1�:� � UhX;O'UV^>R��|QYWxUh[>�� f Q<XN^ [cQ<M,"��'UVM�UhX;O�Uv^ Q<M0Q��VQ<M�U]MPO�LN^�H08T©U]LNM�UV^ W�QYX/H ^`UVM � S<X
"NQYOPO�U���X¡M$Q<XN^<"¡QSOPO'U��'XN4SQ#� � QYX;O'M*� M�LJWxW�Q#� �HJ UV^ � X*+*Q!�$�U�W � X*��|^`U����YR_Q#"�"�UVQ�'Q<X��FU "_O���U�X/"�$¤Q � XI�<L��=^`UvM � S<X�^`U�� � M � ��XNM�0
� � X��FU ���K��� �L� � M � XxLNM�U Q<XN^�LNXN^`U��9^`U�4�U�$g�"JWxUVX�O(R��:�CQ9$C��X�S.O � WxU � O�[cQ<M=M�L�!�GlUV��O�O��<����XNM � ^`U��'Q!�$�U9U�4:�$¤L`O � �<XW0$T Uh[
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�'U s L � ��UVW�UVX;O'M�e�$ �gf UI�U'NQYX�S � X�S�[�U�!�MPO'Q<XN^JQ�'^JM^�� O�'JU�LNM'Q#S�U � X ;>=@?�A BEDF eNQ��U<���<XNMPO'Q<X�O�$CH�Q#"�"¡UvQ#� � X�S 0�+J'JU�^`UVM � S<X
QYX¡^�O�'JU Q#�U�U' � O'U��FO�L��'U�'¡Qo4<U�O��8���"�Uc[ � O�'�O�'JUVM�U-�U'NQYX�S<UVM�0W6 � XN^ � X�S8�FUhX;O��'Q$@"�$¤Q:�FUVM � X�O('JU Q#�U�U' � O�UV��O�L���U:eS[-'JU��'U�'��@� f M
R���.U�X;O'UhXNM � �<XNM0W�QoH&!¡U*dNU�X � !�$gH Q<XN^ O��'Q<XNMZ"¡Q#�'UhX;O($gH5"�$¤Q:�FUv^le � MmQR�FUVX;O(�|Q#$=Q<M("¡UV��O3�YRc^`UVM � S�X � X�S>M(�YR Ol[cQ#�'U]M(H`MlO'UhW�M�0
+J'JUGQ � W � M$O��<���"�U [ � O('P�U'NQYX�S<UVM$U�4<UhX7!�UFR��:��UJ�<XNU^�hQYX]R���'UVM�UhU9O�'JUhW50 '�XJUc[9QoH�O(�3��UvQ�U']O('NQYOCQ � W � M$O(�<�hUhX;O(�|Q#$ �HJ U
"NQ�PO|M,�<RCO�'JU Q#�U�U' � O�U��FO�L��'U � X;O(�R'��/� f W�UhO('��`^JM3�:�3�!�GlUV��O'M�e
O�'NQSO�Q#�'U f X��S[ X R����<W!O�'JUxU�X�"�U�� � UVX��FU�Q<M3���<XNMPO'Q<X�O�$CH
�U'NQ<X�S � X�S�e/$ �Cf U<���'UVQYO � �<X�"��(���FUvM�M�UVM�efU�4�UhX;O-"��(���hUVM'M � X�S�e/�:�GQ���hUVM'MPUvM�O(� M('NQ#�'UV^���UvMZ��L����hUVM�0

ZGX`R��:�PO'LJXNQYO�U�$gH ��XJU*�VQYX X��YO3"��'UV^ � ��O�Q#$g$b�U'NQYX�S � X�S�"NQ�PO|M�e_O�'JU��'UFR��:��U:e#Q%^ � 4 � M � �<X � X;O(��MPO'Q#!�$�U�QYX¡^ LJXNMPO'Q!�$¤U
"NQ�PO|M8�YR O�'JU Q#�U�U' � O�UV��O�L���U �VQYX Q#$¤[cQoHfM3!�U���X�$gHc"��'U�$ � W � XNQ#��H052jX �:�'^`U��mO(� U�4<UVX #%$  A�� � C � *�& A���@A%#,C A � #%�@D & � A ' e
�'U�dNUV��O � �<XWe�^�HfXNQ<W � �hM�e<Q<XN^*" �S[9U���RL�$JWxUVQ<XNMb�<R_Q�^JQ#"`O|QSO � ��X� $ �gf U�� $�O'U��|Mb��b"�U��(Y1�:!�GlU��FO�W � X � XNM "�'¡Qo4<UJ"����
4<UV^�O(�8"��(�Y
4 � ^JU8S�'UVQSOJ!�UhXJU,�JO'M�0 )GX��YO('NU��^�'UVQ�MZ��X R���GQ�^JQ#"JO'QSO � ��X R Q:� � $ � O � UVM � M '"$ �#C�� D � A A�!�$>F */C)� $�& C,� D�&('
 D�� A"&�#��
eJU:0 S 0`O('����<L�S'
QYLJO(�<W�QYO � �hQ#$g$gH ��Uv^ � ��UV��O � X�S7�hQ$C$sM9R��� � W7"�$�UVWxUhX;O'QYO � �<XNM-�<R*XJUV[ ��$ � UhX;O-�'U s L � ��UVW�UVX;O'M9O(�xXJUV[ ���<W7"��<XJUVX�O|M�0

: F �2A�& C ' ' �($�*/F�� &�$ C �@D�!>A�C $ � & C A"� ��A�� A�� � C � *	',A ��� C �	� � ���� D�� C
��� #%$ � +$�& A"& C,' 0�' R O�UhX [-'JUhX©Q XNUh[ �'U s L � ��U�Y
WxUhX;O�eNO('NQYO � MGQP"JL��'U�Q<^N^ � O � ��Xre � M � X;O(���f^JL��FUv^le ���<X/4<UVX�O � ��XNQ#$
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