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Unix
Kernel 

Address Space
per Process

Text Segment

Data Segment

Stack Segment

Free
Space

grows downward as 
functions are called

grows upwards as more
memory allocated

Kernel Address Space
(shared by all)
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execve exit

fork wait

parent
process

program executes

child
process zombie

process

parent process  (potentially) continues
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Process BProcess A

read(fd, buf, n)write(fd, buf, n)

old data
new data

free space

·¹¸�º�»&¼A½J¾"¿�»LÀ�Á�Â�Ã ÄLÅ�º�Ã Æ=Ç`È¶ÉÊÂxÄ�¿�»AË<»�Â-Ì
· Í�¼|Î*Ã Ä�ÁAÏ?Ï ÐFÄ�¼*º�Â�Ã Â�¾�Â~¼|½�Á Ñ�Á#ÃSÒJ¼|½;½(Ó#Â
·Ô»AÌ ÎDÌXÒ$»|ÑAÏ ÐLÕ×Ö*Ø9ÖDÙ7ÚmÃSº�¾X½(ÓAÂ-Û?Ü�Ý�Þ
·ßÉà¼�º�Ä�»|Ñ-¾�¼A½_áQ½Qâ�ÏSÏ ãKÁ#º�Ó¹áB»|Ë_Ñ-¾³Ð�ã>ÑAÃ�Ñ|»�Â�Ì
·¹¸�º#Ï Ð+Á#ÏSÏ ¼�ä�Â~Ä�¼*ËFË±â#º�Ã Ä-Á-¾"Ã ¼*ºLÀA»5¾³ä{»�»�º�Ñ�Ò,¼0Ä�»�Â[Âx»�Â�ä<Ã ¾5¿
ÁFÄ�¼DË_Ë�¼*º+ÁAº�Ä�»�Â[¾�¼�ÒBÌ åæ¿�Ð|ç

· è�Á�Ë<»�Ó=Ñ#Ã?ÑA»�Â Á�Ó�Ó*Ò$»�Â[Â!¾"¿#Ã Â�Ì

é`ê9ë�ì?í�î ê�ï`ð(ñ�ò ó9ì êôî õôî ö$ë�ê9÷ ÷�øBö(ù-ù-í,ó�ú ë`û`ì ú ö(ó ü

ý�þ`ÿ��������

� 	�

����� ��� ��������������������� � ! � �"�#�%$'&)(*�+� ,�-#.0/2143 , 5
�760���8�9� !�
�:;�<!<=>�?��@A:>BC!�
A�*DE�#�*:F��
G
H("�I:J5
�LK M�!"�N��� �J�I�
OQP4R%STR*U"V �W(*�+��
YX � :EZW:[
H� \FZ�5
OQP4R%S]P�^2S�_ �`�%

��$4
a!"�Q��
G

�"
b5
OQP4R%S2c�d"e f �T!g� �I!I:[X<�#�N:[X��h@>!"�8�#� i25T545
OQP4R%S V"^"j k ��545�5��"
�l�� ���+��
�:;�mX*���E��5

�onY� � Mp! �#� �IBq�r�%
A�2lI�J�F�+�J�q:F� s%1 tus v �J� $4��! � ��5
�w��5 $�5�x����glJ�4�I:u

�4���
OQP4R%S V"V0R*UWyWP4R%S V"V4z%{ �?���I:C:F���I$|�%
A�2l����F�+�J�
OQP4R%S2c2z�U"V :[("
H�*�8�I$}:;�~@A$T5
OQP4R%S]P�V4z�� ���]�J��:[X���
A�J�%��
A�?��5

��Z�! � �*��:�l*!�:?l�X P4R%S �0R*e"e =FX%���%l����0���"���"�"D
�760� $4��! � ��lI! ��! � �F�|����(*�+���~@A�"
�:[�9����

� y BE�#�����*BQ
A�J�J� ��� y
�%
A�2l����F�q:u
a!%l��9�*$ y 545�5

�������9�
� �������]� ��� ��� ��� �a����� ���b���I�I�A�
� �� �� � ��� ¡

¢;£�¤¥¢b¦¨§�©�ª«¦¬ª«­¯®�°`® ±�²�­

Hardware

Device Driver Device Driver Device Driver Device Driver

Generic File System Layer
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Cooked 
Character I/O
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