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GPIO /sys/class/gpio/...
(sysfs interface)
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|12C device Interface
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- joctl(I2C_SLAVE)&read()/write) DA S HHE
- loctl(I2C_RDWR)
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Userspace |/O drivers
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- PCI 2.3 & PCI Express
- Memory mapped 1/073:&
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Userspace |/O drivers
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Userspace 1/O driversDE 1L

e Linux kernela> 747 L—ava=F31tE
- Device Drivers

Userspace I/O drivers
Userspace I/O platform driver with generic IRQ handling
Userspace platform driver with generic irg and dynamic memory
Generic driver for PCI 2.3 and PCI Express cards

e /sysZzmount(GEE [EmountITLV3)

$ mount

sysfs on /sys type sysfs (rw,nosuid,nodev,noexec,relatime)



Userspace I/O platform driver with
generic IRQ handling device tree

- =N =

« compatiblel¥module paramTEHRBICERE

uio pdrv genirg.cuio pdrv genirq.cH®diEih

static struct of device id uio of genirq match[] = {
{ /* This is filled with module parm */ },
{ /* Sentinel */ },

¥

MODULE DEVICE TABLE(of, uio of genirq match);

module param string(of id, uio of genirqg match[O].compatible,
128, 0);

MODULE PARM DESC(of id, "Openfirmware id of the device to be
handled by uio");



Userspace platform driver with
generic irqg and dynamic memory
device tree
module param®D{E#EAHHN 7R L

static const struct of device id uio_of genirq_match[] = {

{ I* empty for now */ },
I3
MODULE DEVICE_TABLE(of, uio_of genirg_match);
e Y—XO—NKNIERELTHSEINRTZUNELHD



Device treez% &

« 7RLAFEEN Oxfe860000H 1 XH'0x2000

o FIAAEIGICEBR) 7S IVEIYAHFD192EFE THIGH
LRIV NYH—

#address-cells = <2>;

#size-cells = <2>;
uio@fe860000 {
compatible = "generic,uio-pdrv";
reg = <0 Oxfe860000 0 0x2000>;
interrupts = <GIC_SPI 192 IRQ TYPE_LEVEL_ HIGH>;



uio pdrv_genirgE a1—)LOO—R

« modprobe®5|#of id=D{E&device tree®compatible=
DEZ—HIES

# modprobe uio_pdrv_genirg of id="generic,uio-pdrv"
o TINAARTA/\%&staticll) 7 LTWBI5E IEKernel

=JL ==

command linesx E
uio_pdrv_genirg.of id="generic,uio-pdrv"



sysfs1 9 7x—X

$ ls -R /sys/class/uio/uio0/

/sys/class/uio/uio0/:

dev event name

device maps power uevent
/sys/class/uio/uio®/maps:

mapo

/sys/class/uio/uio0/maps/map0:

addr name offset size
/sys/class/uio/uio®/power:

autosuspend delay ms runtime active time

subsystem version

control runtime status

runtime suspended time



sysfs{1 9 7x—X

$ cat /sys/class/uio/uio0/maps/map0/addr
0x00000000fe860000 (EEI7RLR)

$ cat /sys/class/uio/uio0@/maps/map0/name
/s0c/uio@fe860000 (F/X1RH)

$ cat /sys/class/uio/uio0/maps/map0@/offset
Ox0 (A7tvh)

$ cat /sys/class/uio/uio0@/maps/map0/size
0x0000000000002000 (H1X)

$ /sys/class/uio/uio@/dev

246:0 (T/NMRES)

$ cat /sys/class/uio/uio0O/event

0 (BIYAHE)

$ /sys/class/uio/uio@/version

devicetree (Device treeTHRELLBE)



Userspace |/ODdev(A 7T —R

* /dev/uio0, /dev/uiol, /dev/uio?2, ...
$ ls -1 /dev/uio*

1 root root 246, O Jun 19 12:20 /dev/uio0
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ose(). read(). write(). mmap(). select()
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Userspace I/O®read()
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Userspace I/O®MDwrite()
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Userspace /0D mmap()

e device tree CERELI=MBIZT7 T r—aryhb7o1 R
TIXBLHITETE

« EREBICHo7=device treeDIZEILLL T D LI ITmmap()
95

void *map;
map = mmap(NULL, 0x2000UL, PROT READ|PROT WRITE, MAP SHARED, fd, 0);
if (map == MAP_ FAILED) {

<TS5—ALIE>

}

<maplicread/write7/tEX>

munmap (map, 0x2000UL);



Userspace I/OT2D D% ijz%
VAR EEICT B35

e device tree
uio@fe860000 {

compatible = "generic,uio-pdrv";

reg = <0 Oxfe860000 0 0x2000>, <0 Oxfe870000 0 0x2000>;
}

« mmap() T &w& D 5| & offset THEIFZ1EIR

map0® = mmap(NULL, O0x2000UL, PROT READ|PROT WRITE, MAP SHARED, fd, 0);
mapl = mmap(NULL, 0x2000UL, PROT READ|PROT WRITE, MAP SHARED, fd,
1 * getpagesize());



2 DDA Ammap()LiER

# ./a.out
[71.786219] uio uioO: map0 addr 0x00000000fe860000 mapping

map0: OxOxffff92a99000
[73.792011] uio uio@: mapl addr 0x00000000fe870000 mapping

mapl: OxOxffff92a97000
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Documentation/gpio/sysfs.txt

Documentation/i2c/dev-interface
Documentation/driver-api/uio-howto.rst

nttps://www.kernel.org/doc/ntml/v4.17/driver-
api/uio-howto.htm|
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