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System Cal | s read(2)

NANVE
read, readv, pread - read fromfile

SYNOPSI S
#i ncl ude <uni std. h>

ssize_t read(int fildes, void *buf, size_t nbyte);

ssize_t pread(int fildes, void *buf, size t nbyte, off_t
of fset);

#i ncl ude <sys/uio. h>

ssize_t readv(int fildes, const struct iovec *iov, int
iovent);

DESCRI PTI ON
The read() function attenpts to read nbyte bytes from the
file associated with the open file descriptor, fildes, into
the buffer pointed to by buf.

If nbyte is 0, read() returns 0 and has no other results.

On files that support seeking (for exanple, a regular file),
the read() starts at a positionin the file given by the
file offset associated with fildes. The file offset is
incremented by the nunber of bytes actually read.

Files that do not support seeking (for exanple, termnals)
always read fromthe current position. The value of a file
of fset associated with such a file is undefined

If fildes refers to a socket, read() is wequivalent to
recv(3SOCKET) with no flags set.

No data transfer will occur past the current end-of-file
If the starting position is at or after the end-of-file, 0O

will be returned. If the file refers to a device special
file, t he result of subsequent read() requests is
i mpl emrent at i on- dependent .

When attenpting to read froma regular file wth nandatory
file/record locking set (see chmod(2)), and there is a wite
| ock owned by another process on the segment of the file to
be read:

o |If O _NDELAY or O NONBLOCK is set, read() returns -1
and sets errno to EAGAIN.

o |If O_NDELAY and O NONBLOCK are clear, read() sleeps
until the blocking record lock is renpved.

When attenpting to read froman enpty pipe (or FIFO:

o If no process has the pipe open for witing, read()
returns 0 to indicate end-of-file.

o |If some process has the pipe open for witing and
O _NDELAY is set, read() returns 0

o |If sonme process has the pipe open for witing and
O NONBLOCK is set, read() returns -1 and sets errno to

EAGAI N.

o |If O_NDELAY and O NONBLOCK are «clear, read() blocks
until data is witten to the pipe or the pipe is
closed by all processes that had opened the pipe for
writing.

When attenmpting to read a file associated with a termnal
that has no data currently avail abl e:

o If O_NDELAY is set, read() returns O.

o If ONONBLOCK is set, read() returns -1 and sets errno
to EAGAI N
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0 It O_NDELAY and O NONBLOCK are clear, read() bl ocks
until data becone avail abl e.

When attenpting to read a file associated with a socket or a
stream that is not a pipe, a FIFQ or a terninal, and the
file has no data currently avail abl e:

o |If O_NDELAY or O NONBLOCK is set, read() returns -1
and sets errno to EAGAI N

o |If O_NDELAY and O NONBLOCK are «clear, read() blocks
unti|l data becones avail abl e.

The read() function reads data previously witten to a file.
If any portion of aregular file prior to the end-of-file
has not been witten, read() returns bytes wth value O.
For example, |Iseek(2) allows the file offset to be set
beyond the end of existing data in the file. If data is
later witten at this point, subsequent reads in the gap
between the previous end of data and the neWly witten data

will return bytes wth value O until data is witten into
the gap.
For regular files, no data transfer wll occur past the

of fset maximum established in the open file description
associated with fil des.

Upon successful conpletion, where nbyte is greater than O,
read() wll mark for update the st_atine field of the file,
and return the nunmber of bytes read. This nunber will never
be greater than nbyte. The value returned nmay be | ess than
nbyte if the nunmber of bytes left inthe file is Iless than
nbyte, if the read() request was interrupted by a signal, or
if the file is a pipe or FIFO or special file and has fewer
than nbyte bytes imediately available for reading. For
exanmple, a read() froma file associated with a termnal may
return one typed |line of data.

If aread() is interrupted by a signal before it reads any
data, it will return -1 with errno set to ElI NTR

If aread() is interrupted by a signal after it has success-
fully read sone data, it will return the nunber of bytes
read.

A read() froma STREAMS file can read data in three dif-
ferent nodes: byt e-stream npbde, nessage-nondi scard node,
and nmessage-di scard node. The default is byte-stream node.
This can be changed using the | _SRDOPT ioctl (2) request, and

can be tested with the |_GRDOPT ioctl(). In byte-stream
node, read() retrieves data fromthe STREAM until as nmany
bytes as were requested are transferred, or until there is

no nore data to be retrieved. Byte-stream node ignores nes-
sage boundari es.

I n STREAMS nessage-nondi scard node, read() retrieves data
until as many bytes as were requested are transferred, or
until a message boundary is reached. If read() does not
retrieve all the data in a nessage, the remaining data is
left on the STREAM and can be retrieved by the next read()
call. Message-di scard node also retrieves data until as
many bytes as were requested are transferred, or a nessage
boundary is reached. However, unread data renmmining in a
message after the read() returns is discarded, and is not
available for a subsequent read(), readv() or getnsg(2)
call.

How read() handl es zero-byte STREAMS nmessages is determ ned
by the current read npde setting. |n byte-stream node,
read() accepts data until it has read nbyte bytes, or until
there is no nore data to read, or until a zero-byte nessage
bl ock is encountered. The read() function then returns the
nunber of bytes read, and places the zero-byte nessage back
on the STREAMto be retrieved by the next read(), readv() or
getnsg(2). In nessage-nondiscard node or nessage-discard
node, a zero-byte message returns O and the nessage is
renoved from the STREAM \Wen a zero-byte nessage is read
as the first nmessage on a STREAM the nmessage is renoved
from the STREAM and O is returned, regardless of the read
node.
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A read() froma STREAMS file returns the data in the nmessage
at the front of the STREAM head read queue, regardl ess of
the priority band of the message.

By default, STREAMs are in control-normal node, in which a
read() from a STREAMS file can only process nessages that
contain a data part but do not contain a control part. The
read() fails 1f a nmessage containing a control part is
encountered at the STREAM head. This default action can be
changed by placing the STREAMin either control-data node or
control -discard node with the I _SRDOPT ioctl () conmand. In
control-data node, read() converts any control part to data
and passes it to the application before passing any data
part originally present in the same nessage. In control-
di scard node, read() discards nmessage control parts but
returns to the process any data part in the nessage.

In addition, read() and readv() will fail if the STREAM head
had processed an asynchronous error before the call. In
this case, the value of errno does not reflect the result of
read() or readv() but reflects the prior error. If a hangup
occurs on the STREAM being read, read() continues to operate
normal | 'y until the STREAM head read queue is enpty.
Thereafter, it returns O.

readv()

The readv() function is equivalent to read(), but places the
input data into the iovcnt buffers specified by the nenbers
of the iov array: iov0, iovl, ..., iov[iovcnt-1]. The iovcnt
argument is valid if greater than 0 and | ess than or equal
to 1 OV_MAX

The iovec structure contains the follow ng menbers:

caddr _t i ov_base;
i nt iov_|en;

Each i ovec entry specifies the base address and | ength of an
area in menory where data should be placed. The readv()
function always fills an area conpletely before proceeding
to the next.

Upon successful completion, readv() marks for update the
st_atinme field of the file.

pread()

The pread() function perfornms the same action as read(),
except that it reads from a given positionin the file
wi t hout changing the file pointer. The first three argunents
to pread() are the sanme as read() with the addition of a
fourth argunent offset for the desired position inside the
file. pread() will read up to the maxi mum of fset val ue that
can be represented in an off _t for regular files. An attenpt
to performa pread() on a file that is incapable of seeking
results in an error.

RETURN VALUES

Upon successful conmpletion, read() and readv() return
non- negati ve integer indicating the nunber of bytes actuall
read. Otherwi se, the functions return -1 and set errno t
i ndicate the error.

a
y
0

ERRORS

The read(), readv(), and pread() functions will fail if:

EAGAI N

Mandatory file/record | ocking was set, O NDELAY or
O NONBLOCK was set, and there was a bl ocking record
| ock; total anpbunt of system nenory available when
reading using raw |/Ois tenporarily insufficient; no
data is waiting to be read on a file associated with a
tty device and O _NONBLOCK was set; or no nessage is
waiting to be read on a stream and O NDELAY or
O_NONBLOCK was set .

EBADF The fildes argunent is not a valid file descriptor
open for reading.
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EBADMVEG
Message waiting to be read on a streamis not a data
nessage.

EDEADLK
The read was going to go to sleep and cause a deadl ock
to occur.

EI NTR A signal was caught during the read operation and no
data was transferred.

El NVAL
An attenpt was nade to read froma streamlinked to a
mul ti pl exor.

EIO A physical I/O error has occurred, or the process is
in a background process group and is attenpting to
read fromits controlling termnal, and either the
process is ignoring or blocking the SIGITIN signal or
the process group of the process is orphaned.

El SDI R
The fildes argunent refers to a directory on a file
system type that does not support read operations on
directories.

ENOLCK
The systemrecord |lock table was full, so the read()
or readv() could not go to sleep until the bl ocking
record | ock was renoved.

ENOLI NK
The fildes argunent is on a renote machine and the
link to that machine is no |onger active.

ENXI O The device associated with fildes is a block special
or character special file and the value of the file
pointer is out of range.

The read() and pread() functions will fail if:
EFAULT

The buf argunent points to an illegal address.
El NVAL

The nbyte argument overfl owed an ssize_t.
The read() and readv() functions will fail if:
EOVERFLOW

The file is a regular file, nbyte is greater than O,
the starting position is before the end-of-file, and
the starting position is greater than or equal to the
of fset maximum established in the open file descrip-
tion associated with fildes.

The readv() function may fail if:

EFAULT
The iov argunent points outside the allocated address
space.

El NVAL

The iovent argunent was |less than or equal to 0 or
greater than {IO/_MAX}. (See intro(2) for a definition

of {IOV_MAX}).

El NVAL
One of the iov_len values in the iov array was nega-
tive, or the the sumof the iov_len values in the iov
array overflowed an ssize_t.

The pread() function will fail and the file pointer renmin
unchanged i f:

ESPI PE
The fildes argunent is associated with a pipe or FIFO
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USAGE
The pread() function has a transitional interface for 64-bit
file offsets. See |f64(5).

ATTRI BUTES
See attributes(5) for descriptions of the following attri-
but es:
| ATTRI BUTE TYPE ATTRI BUTE VALUE
|
| M- Level read() is Async-Signal -Safe
|
SEE ALSO

intro(2), chnod(2), creat(2)
ioctl(2), Iseek(2), open(2)
butes(5), [f64(5), stream of

, dup(2), fcntl(2), getnsg(2),
, pipe(2), recv(3SOCKET), attri-
71), termo(71)
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