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36 Chapter 2 Design Overview of 4.4BSD 

This facility allows buffers in different parts of a process address space to be 
written atomically, without the need to copy them to a single contiguous buffer. 
Atomic writes are necessary in the case where the underlying abstraction is record 
based, such as tape drives that output a tape block on each write request. It is also 
convenient to be able to read a single request into several different buffers (such as 
a record header into one place and the data into another). Although an application 
can simulate the ability to scatter data by reading the data into a large buffer and 
then copying the pieces to their intended destinations, the cost of memory-to­
memory copying in such cases often would more than double the running time of 
the affected application. 

Just as send and recv could have been implemented as library interfaces to 
sendto and recvfrom, it also would have been possible to simulate read with readv 
and write with writev. However, read and write are used so much more frequently 
that the added cost of simulating them would not have been worthwhile. 

Multiple Filesystem Support 

With the expansion of network computing, it became desirable to support both 
local and remote filesystems. To simplify the support of multiple filesystems, the 
developers added a new virtual node or vnode interface to the kernel. The set of 
operations exported from the vnode interface appear much like the filesystem 
operations previously supported by the local filesystem. However, they may be 
supported by a wide range of filesystem types: 

•Local disk-based filesystems 

• Files imported using a variety of remote filesystem protocols 

• Read-only CD-ROM filesystems 

• Filesystems providing special-purpose interfaces-for example, the /proc 
filesystem 

A few variants of 4.4BSD, such as FreeBSD, allow filesystems to be loaded 
dynamically when the filesystems are first referenced by the mount system call. 
The vnode interface is described in Section 6.5; its ancillary support routines are 
described in Section 6.6; several of the special-purpose filesystems are described 
in Section 6.7. 

2. 7 Filesystems 

A regular file is a linear array of bytes, and can be read and written starting at any 
byte in the file. The kernel distinguishes no record boundaries in regular files, 
although many programs recognize line-feed characters as distinguishing the ends 
of lines, and other programs may impose other structure. No system-related infor­
mation about a file is kept in the file itself, but the filesystem stores a small amount 
of ownership, protection, and usage information with each file. 
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