Section 4: Device Descriptions

This section of the manual describesftiiesetof Xinu devicedriver typesavailablein
Version 7.9 for an IBM PC fitted with a Serial Port and an ETHERNET Adapter.
Eachdevicedriver implementshe deviceindependent/O routinesopen, close, read,
write, seek, getc, putc, control, andinit, for onephysicalor pseudo-devicéype. While
the intuitive meaningsof theseroutinesare the sameacrossall devices,eachdriver
defines specific, sometimesdevice dependentmeaning to them. If a particular

operationdoesnot make sensefor a given device,the driver may chooseto return
SYSERR or OK without taking further action.
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NAME
df - Xinu file system pseudo-device driver

SYNOPSIS
open(device, name, mode)
close(device)
read(device, buffer, count)
write(device, buffer, count)
getc(device)
putc(device, char)
seek (device, position)
control(device, function, argl, arg2)
init(device, flag)

DESCRIPTION

The df pseudo-devicalriver providesaccessto files on a local floppy disk
throughthe Xinu file system. The driver providesa masterdevice(DSO0) that canbe
openedo obtaina connectionwith a file, aswell asdriver routinesfor individual file
pseudo-devicethroughwhich a processcommunicatesvith an openfile. Files are
referenced by means of device descriptors returned by OPEN(2).

The upper-half behaves as follows:

read(device, buffer, count)
Readscount bytesof datafrom thefile into the areastartingat addressouffer.
Read returnsa count of bytes read, which may be less than the number
requestedf the end of the file is reachedduring the operation.Read returns
EOF if it reaches end of file without reading anything.

write(device, buffer, count)
Writes count bytes of datafrom the user'sbuffer to the file starting at the
current position.

putc(device, char)
Writes charactechar to the file at the current position.

getc(device)
Readonecharactefrom thefile andreturnsit to the caller. Getc returnseOF
when it reaches the end of the file.
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open(DSO, filename, mode)

Opensa Xinu file filename on the disk masterdeviceDSO0. If successfulppen

returnsthe descriptorof a Xinu file pseudo-deviceThe string mode specifies
the accessnodefor the file. Valid charactersn the modestring arer (read
access)w (write access)n(createa newfile), ando (openan existingfile). If

neitherr nor w is specified,both are assumedSpecifyingboth n and o is

illegal. If neithern nor o is specified,filename will be createdif it doesnot
exist, otherwise the existing fifdename will be opened.

close(dev)
Closes a local file pseudo-device.

seek (dev, pos)
Changesthe current position of the Xinu file pseudo-devicedev to pos (a
longword). The next datatransfer(e.g., read, write, getc, putc) will beginat
offsetpos (a long word).

init(dev, flag)
Initializes a Xinu file pseudo-devicefifag is true.

control(DSO, function, argl, arg2)
Controlsthe driver and providesnon-transferoperations.The valid functions
are:

DSKSYNC - wait for currently pending I/O requests to complete.
FLACCESS - check filargl accessibility.

FLCHDSK - login a new disk in DSO

FLFORMAT - create a file system with disk Hpgl

FLREMOVE - delete file named kgrgl.

FLRENAME - Rename file nameatgl to arg2.

SEE ALSO
access(2), chdsk(2), format(2), nam(4), remove(2), rename(2)
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NAME
dos - MSDOS file system pseudo-device driver

SYNOPSIS
#include <disk.h>
#include <file.h>
#include <mffile.h>

open(device, name, mode)
close(device)

read(device, buffer, count)
write(device, buffer, count)
getc(device)

putc(device, char)

seek (device, position)
control(device, function, argl, arg2)
init(device, flag)

DESCRIPTION

Thedos pseudo-devicdriver providesaccesso MSDOSfiles onthe PC.The
driver providesa masterdevice(DOS) that canbe openedo obtaina connectionwith
a file, aswell asdriver routinesfor individual file pseudo-deviceshroughwhich a
processcommunicatesvith an openfile. Files are referencedby meansof device
descriptors returned by OPEN(2).

The upper-half behaves as follows:

read(device, buffer, count)
Readscount bytesof datafrom thefile into the areastartingat addressouffer.
Read returnsa count of bytes read, which may be less than the number
requestedf the end of the file is reachedduring the operation.Read returns
EOF if it reaches end of file without reading anything.

write(device, buffer, count)
Writes count bytes of datafrom the user'sbuffer to the file starting at the
current position.

putc(device, char)
Writes charactechar to the file at the current position.

getc(device)
Readonecharactefrom thefile andreturnsit to the caller. Getc returnseOF
when it reaches the end of the file.
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open(DOS, filename, mode)

Opensan MSDOSfile filename on the disk masterdeviceDOS. If successful,
open returnsthe descriptorof anMSDOSfile pseudo-devicel he string mode
specifiesthe accessnodefor thefile. Valid charactersn the modestringarer
(readaccess)w (write access)n(createa new file), and o (openan existing
file). If neitherr norw is specified both areassumedSpecifyingbothn ando
is illegal. If neithern nor o is specified,filename will be createdif it doesnot
exist, otherwise the existing fifdename will be opened.

close(dev)
Closes a local file pseudo-device.

seek (dev, pos)
Changesthe current position of the Xinu file pseudo-devicedev to pos (a
longword). The next datatransfer(e.g., read, write, getc, putc) will beginat
offsetpos.

init(dev, flag)
Initializes an MSDOS file pseudo-devicdlidg is true.

control(DOS, function, argl, arg2)
Controlsthe driver and providesnon-transferoperations.The valid functions
are:

FLREMOVE - delete file named kgrgl.
FLRENAME - rename file namealgl to arg2.
FLMKDIR - create the directorgrgl
FLMKDIRS - create the directory treegl
FLRMDIR - remove the directorsrgl
FLRMDIRS - remove the directory treegl

SEE ALSO
access(2), mkdir(2), nam(4), remove(2), rename(2), rmdir(2)
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NAME
dsk - floppy disk driver

SYNOPSIS
#include <disk.h>

read(device buffer, sector)
write(device, buffer, sector)
control(device, function, argl, arg2)
init(device, flag)

DESCRIPTION

The dsk devicedriver provideslow-level input and outputfor the floppy disk
device.On mostXinu systemghe floppy disk deviceis DSO0. Unlike mostdrivers,the
floppy disk driver interpretsthe third argumentto read andwrite requestsas a disk
block number, not as a length.

The upper-half behaves as follows:

read(device, buffer, block)
Readsthe datafrom the disk block numberblock into the areastarting at
addresduffer.

write(device, buffer, block)
Writes one block of datafrom the user'sbuffer to the floppy disk at block
numberblock.

init(device, flag)
Initializes the driver iflag is true.

control(device, function)
Controlsthe driver and providesnon-transferoperations.The valid functions
are:

DSKSYNC - synchronize the disk by waiting until all pending 1/0 completes.
NOTES

Thedsk device driver haso notion of files. To performfile 1/0 on a Xinu disk
see DF(4).
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NAME
eth - Ethernet network interface device driver

SYNOPSIS
#include <ether.h>

write(device, buffer, length)
init(device, flag)

DESCRIPTION

The eth devicedriver providesinput and outputfor a 10 Mbps Ethernetlocal
area network. The standard Xinu device name for Ethernet devices is ECO.
Implementedon a 3C503 Ethernetcontroller, the eth driver handlesbyte input and
output at the physical network level, transmitting complete packetsbetweenuser
processes and the device.The driver honors the following operations:

write(device, buffer, length)

Writes a packet of length charactersfound in buffer. Write enforcesthe
Ethernetminimum packetlengthrequirementlit returnsOK if the packetwas
acceptedor transmissionSYSERR otherwise.The call to write will return
oncethe packethasbeenplacedin a port associatedvith the ethout process,
but the buffer will be in useuntil the devicefinishes.The call to write is non-
blocking, so write can be safely called at interrupt time. The driver calls
FREEBUF(2) to dispose of the buffer once the device finishes using it.

init(device, flag)
Initializes the deviceand driver if flag is true. The driver setsthe deviceto
acceptonly thosepacketsaddressediirectly to the devices'physicaladdress
andbroadcaspackets(all 1'saddress)The stateof the EthernetControlleris
saved for later restoration whimt is called withflag equal to zero.

NOTES

Theeth driver in PCXinu 7.9 does not suppantead functionbecausgackets
arriving from the network are passedat interrupttime) directly to the functionni_in,
which handlesthem according to type. Received ARP and RARP packets are
processedmmediately,while receivedIP packetsare queuedfor later processingoy
the ipproc process.All other packettypes are of no interestto Xinu and thus
discarded.

BUGS
The full stateof the EthernetCardis not savedprior to initialization. Restoring
adapter state when Xinu exits is therefore only partially successful.
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NAME
nam - syntactic namespace pseudo-device driver

SYNOPSIS
#include <name.h>

open(device, name, mode)
init(device, flag)

DESCRIPTION

The nam pseudo-devicedriver provides mapping of OPEN(2) calls to
underlyingdevicesbasedon namesyntax.The standardXinu namefor the namespace
device is NAMESPACE.

Thenam driver provides two operations as follows:

open(NAM ESPACE, name, mode)
Open a device given its name and accessmode (see ACCESS(2)for an
explanation of modes).

init(device, flag)
Initialize the namespacd flag is true by establishinga defaultinterpretation
for names.

NOTES

Although system calls MOUNT(2), UNMOUNT(2), NAMMAP(2), and
NAMREPL(2) are intricate partsof the namingsystem,they are not includedin the
driver simply because they do not fit the read/write paradigm easily.

SEE ALSO
open(2), remove(2), rename(2), unmount(1)
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NAME
pip - pipe device driver

SYNOPSIS

#include <pipe.h>

read(device buffer, length)

write(device, buffer, length)

open(device, name)

close(device)

getc(device)

putc(device, char)

init(device, flag)
DESCRIPTION

The pipm and pip devicedrivers, which operateas a relatedpair, provide a
mechanismfor transferringdata from one processto another.Data is storedin a
buffer, intermediatedisk files are not used.Pipesare typically usedby the shell to
connectSTDOUT of one processto STDIN of anotherprocess.The standardXinu
devicenamefor the pipe masterpseudo-devices PIPE, and individual pipe pseudo-
devices are referenced using their device descriptor.

The drivers cooperateso that processegsan opena pipe by calling OPEN(2)on the
pipe masterdevice pipm. If successful,the call to OPEN(2) returns the device
descriptorof a pip pseudo-devicehat can be used with READ(2), WRITE(2),
GETC(2) and PUTC(2) to transfer data. Finally, when finished thilpipe,a process
calls CLOSE(2) on thpip device.

open(device, name, mode)

Usedwith the masterdeviceto opena pipe pseudo-deviceMode is a string
that specifieswhetherthe pipeis to be openedfor reading(ro) or writing (w).
A pipelineis establishedn two steps:processA first opensa pipe for writing,
processB subsequentlyopensa pipe for reading.An open for readingwill

alwaysconnectto the last pipe openedfor writing, or return SYSERRIf no
suchpipe exists.Data can be written to a pipe beforeits other end hasbeen
openedfor reading(but not vice versa).The writing processwill block until
another process reads from the pipe.

read(device, buffer, length)
Usedwith a pip pseudo-devicéo awaitthe arrival of datafrom the pipe. Read
returns SYSERRif device has not been previously openedfor writing by
another process.
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write(device, buffer, length)
Used with gpip pseudo-device to write to a pipe. The calling process will block
until the data is read by another process.

getc(device)
Returns a single character from the pilpe ce.

putc(device, char)
Writeschar to the pipedevice.

close(device)
The pipe device is only closedwhen close is called by the processwhich
opened the pipe for reading. When called bypiteeessvhich openedhe pipe
for writing, the pipe remainsopenfor reading.Close hasno effectwhencalled
by any other process.

init(device, flag)
When appliedto pip pseudo-devicesvith flag equalto true, initializes each
device to mark it not in use.

BUGS
The currentimplementatiorof pipesonly buffersa singlebyte. This meanghat

a processwriting to a pipe will block for eachbyte transferreduntil anotherprocess
reads that character.

10
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NAME rf - remote file system pseudo-device driver (types rfm, rf)

SYNOPSIS
#include <rfile.h>
#include <fserver.h>
read(device buffer, length)
write(device, buffer, length)
open(device, name, mode)
close(device)
control(device, function, argl, arg2)
init(device, flag)
seek (device, offset)

DESCRIPTION

The rfm and rf pseudo-devicealrivers work as a pair to provide accessto
remotefiles usinga Xinu remotefile serveracrossthe Internet. Thereis one master
remotefile pseudo-devicétype rfm) for a given remoteserver.Whenusersopenthe
master remote file pseudo-devitieey passit the nameof a specificfile andthe access
modefor thatfile. The call to OPEN(2)returnsthe devicedescriptorof a remotefile
pseudo-device (typd) connected to the named file.

Onceopeneda usercalls READ(2), WRITE(2), GETC(2),or PUTC(2),to transfer
databetweenthe userprogramand the remotefile, or SEEK(2) to position the file
pointer. The user calls CLOSE(2)to disconnectfrom the file. Finally, a user calls
CONTROL(2) on the masterpseudo-devicdo test file accessprotections,remove
files, or change file names.

The standard Xinu device name for the remote file master pseudo-deviceis
RFILESYS;individual remotefile pseudo-deviceare referencedy meansof device
descriptors. The operations on these devices are defined by:

open(device, name, mode)
Opensa connectionto a remotefile giventhe file name andaccessmode, and
returnsthe devicedescriptorusedto accesshe file. SeeACCESS(2)for valid
file modes.

read(device, buffer, length)
Transferaup to length bytesof datafrom afile to the user'sbuffer, andreturns
the number of bytes found or EOF if no more data remains in the file.

write(device, buffer, length)

Writes length bytesof datato a file from the user'sbuffer. File lengthextends
automatically if needed.

11
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close(device)
Disconnect from a file, leaving it on secondary storage.

control(device, function, argl, arg2)
Handles file manipulation other than data transfer. The possible functions are:

FLACCESS - test accesar@l is mode string)
FLREMOVE - remove file named kargl
FLRENAME - rename file named largl to arg2
FLCLEAR - clear the remote file datagram port

init(device, flag)
When calledwith anrf device,initializes the pseudo-devicelatastructuresat
systemstartup, if flag is true. Initializing the masterpseudo-devicéhas no
effect.

seek (device, offset)
Positions the file toffset bytes from the beginning.

12
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NAME
sio - standard input and output device

SYNOPSIS
#include <sio.h>

open(device, name, mode)
close(device)

read(device, buffer, count)
write(device, buffer, count)
getc(device)

putc(device, char)

seek (device, position)
control(device, function, argl, arg2)

DESCRIPTION

The sio devicedriver implementsa pseudo-devic¢hat the processcanuseto
indirectly referenceit's standardinput, standardoutput or standarderror. The sio
deviceperformsthe specifiedoperationon the underlyingdevicewhosedescriptoris
proctab[currpid].pdevs[devtab[device].dvminoifhat is, it mapsthe standardl/O
descriptor through the process table to find a real device descriptor to use.

Thesio devices are called STDIN, STDOUT and STDERR.

SEE ALSO
getpdev(2), setpdev(2), xio(4)

13
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NAME
sl - serial line device driver

SYNOPSIS
#include <d.h>

read(device, buffer, count)
write(device, buffer, count)
control(device, function, argl, arg2)
init(device, flag)

DESCRIPTION

The serialline devicedriver is a frame-orientedlevicedriver which is usedfor
passingpacketsn standardethernetformatovera PC COM port. After suitableXinu
configuration the serialdevice(usuallycalledSLO) canbe usedfor SLIP accesgo the
Internet.

read(SL O, buffer, count)
Read a single packet from the serial device.

write(SLO, buffer, count)
Write a single packet to the serial device.

control(SLO, function, argl, arg2)
The only function supporteds SL_PRNTRAW,which returnsa pointerto the
data field of a received packet.

init(SLO, flag)
If flag is true, initializes the driver and setsthe COM port to 2400bps, 8 bits,
no parity.

SEE ALSO
stat(1)

14
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NAME

tcp - interface to reliable 2-way Internet stream communications
SYNOPSIS

#include <networ k.h>

#include <tcb.h>

#include <tcpstat.h>

read(device, buffer, length)
write(device, buffer, length)
putc(device, char)

getc(char)

open(device, name, |port)
close(device)

control(device, function, argl, arg2)

DESCRIPTION

The tcpm andtcp devicesprovide an interfaceto the Internet TCP protocol.
Programsausethe masterdeviceTCPto allocatea new TCP connectiorendpointor to
affect global TCP configuration parameterdor subsequentonnections.The slave
devicesare particularinstancesof TCP serversor active TCP connectionsthey are
referenced using their device descriptors.

The TCP devices support the following operations:

open(TCP, name, Iport)
Allocate a new TCP connectionendpoint.Name is a string that gives the IP
addressaand TCP port numberof the foreign endpointin the form i1.i2.i3.i4:t
for active opens,or the manifest constantANYFPORT for passiveopens
(servers)Lport specifiesthelocal port. If Iport is ANYLPORT, Xinu will pick
a port to use.

control(device, function, argl)
The masterdevicesupportsonly the TCPC_LISTENQcontrol function. It sets
the default listen queuesize for all subsequenpassiveopensto the integer
valueargl. The default listen queue size is 5.

For all other TCP devices, the following control functions are defined:

TCPC_ACCEPT For servers,acceptany incoming connectionattempts
for a port.

TCPC_LISTENQ Set the listen queue length to the integer valega.

TCPC_STATUS Return the statusof a TCP connection.Argl is a
pointerto structtcpstat which on successfuteturnwill
contain the relevant statistics for the connection.

15
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TCPC_SOPT/TCPC_COPTSet or clear TCP user options. The current
options are TCBF_DELACK (do delayed
ACK's) and TCBF_BUFFER(buffer TCP input
until the full counton a readis available).Argl
contains the flag value(s) to set or clear.

TCPC_SENDURG Send urgent datérgl is a pointer to a buffer of urgent
data andrg2 is the size (in bytes) of the data to send.

read(device, buffer, length)
Readlength charactersnto buffer from a connectedlT CP device.The return
value is the count of characters,if non-negative.Negative values indicate
variouserrorandexceptionatonditionsdefinedasmanifestconstantf CPE_*
in file "tcb.h".

write(device, buffer, length)
Write length bytesfrom buffer to the connectedl CP device.The returnvalue
is the number of characters writténnon-negativeandanerror or exceptional
condition, otherwise.

close(device)
Closea TCP device.For connecteddevices,the call blocks until all pending
datahasbeentransmittedandacknowledgedA nonzeroreturnvalueindicates
that some data may have been lost.

SEE ALSO
udp(4)

16
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NAME
tty - console device driver

SYNOPSIS
#include <tty.h>
#include <window.h>

read(device buffer, length)
write(device, buffer, length)
open(device, name)

close(device)

getc(device)

putc(device, char)

control(device, function, argl, arg2)
init(device, flag)

DESCRIPTION

The tty devicedriver providesinput andoutputfor a PC keyboardand screen
that simulatesa full-duplex ASCII terminaldevice.On mostXinu systemsthe console
device is CONSOLE.

The tty driver operatesin one of three modes,with switching betweenthe modes
determineddynamically.In raw mode, it passesncoming charactergo the reading
processwithout further processingln cbreak mode,the driver honorscharacterecho,

and mappindpetweercarriagereturnandline feed.In cooked modethe driver behaves
like cbreak mode, but also handlesline editing with backspaceand line kill keys.

Charactersare processedaccordingto the driver mode when they arrive, and are

placedin a queuefrom which upper-halfroutinesextractthem. Echoing,presentation
of control charactersandediting are controlledby severalfields in the driver control

structure, and may be changed dynamically.

The upper-half routines behave as follows:

read(device, buffer, length)
Readsup to oneline into the user'sbuffer, stoppingon an END-OF-FILE or
NEWLINE characterpr afterlength characterfhiavebeensupplied.In cooked
mode,read blocksuntil a line hasbeentyped. As a specialcase,if length is
zero, the driver readsall availablecharacterdrom the input buffer without
waiting for the full line to be typed.

write(device, buffer, length)
Writes length charactersfrom the user's buffer, mapping CARRIAGE
RETURN to NEWLINE as specified by field ocrlf of the driver control
structure Write may block if the outputexceedghe currently availablebuffer
space.

17



tty(4) tty(4)

getc(device)
Reads a single character and returns it as the function value.

putc(device, char)
Writes charactechar.

open(CONSOLE, border, attr)
Usedto opena screenwindow pseudo-device(se®/IN(4)). ReturnsOK if
characterstringsborder and attr are valid and the window could be opened
(see WINDOW(1) and COLOR(1)). Returns SYSERR otherwise.

close(device)
Returns OK without taking any action.

init(device, flag)
Initializes the driver if flag is true. Note: for historical reasons,device
CONSOLE s initialized to cookedmode with echo, visual control character
printing, and line editing enabled; other devices may be initialized to raw mode.

control(device, function, argl, arg2)
Controls the driver and provides non-transfer operations. Valid functions are:

TCNEXTC - lookahead one character without reading it

TCNEXTCI - non-blocking cersion of TCNEXTC

TCMODER - change the driver to raw mode

TCMODEC - change the driver to cooked mode

TCMODEK - change the driver to cbreak mode

TCMODEQ - return mode ihargl

TCMODES - switch to mode specified byargl which must be
IMCOOKED, IMCBREAK, or IMRAW

TCECHO - turn on character echo

TCNOECHO - turn off character echo

TCECHOQ - query echo mode and returriangl

TCECHOS - turn echo on ffargl is true, otherwise turn echo off

TCICHARS - return a count of characters in the input buffer

TCFLUSH - flush the input buffer

TCINT - make calling process receive interrupt messages

TCINTQ - query pid of process receiving interrupt messages

TCINTS - set pid of process to receive interrupt messagar i

TCNOINT - turn off interrupt message processing

TCCLEAR - clear screen

TCCURPOS - position cursoargl contains position string)

TCATTR - change screen attributesdl contains attribute string)

SEE ALSO
win(4)

18



udp(4) udp(4)

NAME
udp - UDP-level Internet interface pseudo-device driver (types dgm, dg).

SYNOPSIS
#include <networ k.h>
read(device buffer, length)
write(device, buffer, length)
open(device, name)
close(device)
control(device, function, argl)
init(device, flag)

DESCRIPTION

The dgm and dg device drivers, which operateas a related pair, provide a
network interface at the IP datagram level. Thegeptdatagramd$rom userprocesses
andsendthemout on the Internet,or receivedatagramgrom the Internetanddeliver
them to user processesThe standardXinu device namefor the datagrammaster
pseudo-devicas UDP, and individual connectionpseudo-devicesire referencedby
using their device descriptors.

The drivers cooperateso that userscan initiate a connectionby calling OPEN(2)on
the datagrammasterdevice. If successfulthe call to OPEN(2) returnsthe device
descriptorof a dg pseudo-devicghat can be usedwith READ(2) or WRITE(2) to
transfer data. Finally, when finished with the connection,the user processcalls
CLOSE(2) on the connectiatevice descriptor.

The dgm driver consistsof routinesthat implement OPEN(2) and CONTROL(2),
while the dg driver consistsof routinesfor READ(2), WRITE(2), CLOSE(2), and
CONTROL(2). Primitives READ(2) and WRITE(2) operatein one of two basic
modes Eithertheytransferdatain Xinugramformatcompletewith anaddresseader,
or they transfer just the data portion of the datagram.

open(UDP, name, mode)

Usedwith the masterdeviceto opena datagrampseudo-deviceName is a
string that gives an IP address and UDP port number in the fIa@m3.i4:u.
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control(device, function, argl)
No control operations are supported for the master device.

Used with a pseudo-devicalescriptorto set the transfer mode. The valid
operationdnclude DGCLEAR, which clearsany UDP datagramghat happen
to bein the receivequeue,and DGSETMODE,which setsthe pseudo-device
mode.The modeargumenitargl is composedf a word in which the first two
bits control the transfermodeandthe sixth bit controlstimeout. The symbolic
constants for these bits are:

DG_NMODE (001) - Normal mode

DG_DMODE (002) - Data-only mode

DG_TMODE (004) - Timeout all reads

DG_CMODE (010) - Generate UDP checksums (default on)

read(device buffer, length)
Usedwith a dg pseudo-devicdo await the arrival of a UDP datagramand
transfer it to the user in the form of a Xinugram.

write(device, buffer, length)
Used with adg pseudo-device to transfer a Xinugram into a UDP datagram and
send it on the Internet.

close(device)
Closes alg pseudo-device.

init(device, flag)
When appliedto dg pseudo-devicesvith flag equalto true, initializes each
device to mark it not in use.

SEE ALSO
tcp(4)

BUGS
The DG_TMODE timeout value cannot be changed dynamically.
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NAME
win - window driver

SYNOPSIS
#include <tty.h>
#include <window.h>

open(device, border, attrib)
close(device)

read(device, buffer, length)
write(device, buffer, length)
getc(device)

putc(device, char)

control(device, function, argl, arg2)
init(device, flag)

DESCRIPTION

The win devicedriver providesinput and outputfor windows that simulatea
full-duplex ASCII terminal device. Windows are createdby calling open on the tty
device CONSOLE.

The win driver operatesn one of three modes,with switching betweenthe modes
determineddynamically.In raw mode, it passesncoming charactergo the reading

processwithout further processing.n cbreak mode, characterecho, and mapping

betweencarriagereturnandline feedis provided.In cooked mode the driver behaves
like cbreak mode, but also handlesline editing with backspaceand line kill keys.

Charactersare processedaccordingto the driver mode when they arrive, and are

placedin a queuefrom which upper-halfroutinesextractthem. Echoing,presentation
of control charactersandediting are controlledby severalfields in the driver control

structure, and may be changed dynamically.

The upper-half routines behave as follows:

read(device, buffer, length)
Readsup to oneline into the user'sbuffer, stoppingon an END-OF-FILE or
NEWLINE characterpr afterlength characterfhiavebeensupplied.In cooked
mode,read blocksuntil a line hasbeentyped. As a specialcase,if length is
zero, the driver readsall availablecharacterdrom the input buffer without
waiting for the full line to be typed.

write(device, buffer, length)
Writes length charactersfrom the user's buffer, mapping CARRIAGE
RETURN to NEWLINE as specified by field ocrlf of the driver control
structure Write may block if the outputexceedghe currently availablebuffer
space.
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getc(device)
Reads a single character and returns it as the function value.

putc(device, char)
Writes charactechar.

open(CONSOLE, border, attr)
Open allocatesa newwindow specifiedby border andattr (seeWINDOW(1))
and returns its device descriptor.

close(device)
Closes the window and deallocates associated data structures.

init(device, flag)
Initializes the window driver iflag is true.

control(device, function, argl)
Controlsthe driver and providesnon-transferoperations.The valid functions
are:

TCNEXTC - lookahead one character without reading it

TCNEXTCI - non-blocking cersion of TCNEXTC

TCMODER - change the driver to raw mode

TCMODEC - change the driver to cooked mode

TCMODEK - change the driver to cbreak mode

TCMODEQ - return mode ihargl

TCMODES - switch to mode specified byargl which must be
IMCOOKED, IMCBREAK, or IMRAW

TCECHO - turn on character echo

TCNOECHO - turn off character echo

TCECHOQ - query echo mode and returriangl

TCECHOS - turn echo on ffargl is true, otherwise turn echo off

TCICHARS - return a count of characters in the input buffer

TCFLUSH - flush the input buffer

TCINT - make calling process receive interrupt messages

TCINTQ - query pid of process receiving interrupt messages

TCINTS - set pid of process to receive interrupt messagar i

TCNOINT - turn off interrupt message processing

TCCLEAR - clear screen

TCCURPOS - position cursoargl contains position string)

TCATTR - change screen attributesdl contains attribute string)

SEE ALSO
tty(4), window(1)
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NAME
xio - Xinu 1/O device driver

SYNOPSIS
#include <sio.h>

open(device, name, mode)

DESCRIPTION

The xio pseudo-devicalriver providesa mechanisnfor openingdevicesand
recordingtheir device descriptorsin the processtable. Recordeddevicesare closed
automaticallywhenthe processs terminated A call to open on devicexio will opena
devicename in modemode on the NAMESPACEdevice.The devicedescriptorof the
device actually opened is returned after being recorded in the process table.

SEE ALSO
getpdev(2), setpdev(2), sio(4)
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