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1.

it Demo &S

1. Simple-Demo: kernel/tools/usb/ffs-aio-example/simple

2. Multibuf-Demo: kernel/tools/usb/ffs-aio-example/multibuff

Note:

2.

The two test demo showing usage of Asynchronous I/0 API of FunctionFS.

"Simple-Demo" is a simple example of bidirectional data; "Multibuf-Demo" shows multi-
buffer data transfer, which may to be used in high performance applications.

Both examples contains userspace applications for device and for host.
It needs libaio library on the device, and libusb library on host.

Only support USB2.0

Toolchain F&ithiit (ARCH=arme64)

ssh://wulf@10.10.10.29:29418/rk/prebuilts/gcc-1linaro-6.3.1-2017.05-x86_64_aarch64-

linux-gnu

Note: "wulf"i5EX N E S8 Gerrit BFP &

3.

Libaio T&tht

https://pagure.io/libaio.qgit

4,

Libaio FERY4miE

#H N libaio/src BR T, 1824 Makefile B9 “CC"F1“AR”

diff --git a/src/Makefile b/src/Makefile
index eadb336..9d3f19b 100644

--- a/src/Makefile

+++ b/src/Makefile

@@ -1,3 +1,5 @@

+CC = $(CROSS_COMPILE)gcc

+AR = $(CROSS_COMPILE)ar

prefix=/usr
includedir=$ (prefix)/include
libdir=$(prefix)/1ib


af://n71
af://n89
af://n92
https://pagure.io/libaio.git
af://n94

R, 1T make &8s

make ARCH=arm64 CROSS_COMPILE=../..toolchain/gcc-linaro-6.3.1-2017.05-
x86_64_aarch64-1inux-gnu/bin/aarch64-1inux-gnu-

L RRERSE: libaio.a
E£REhAE: libaio.so.1.0.1

BIEREESE libaio.a R4RiF FFS lix Demo

5. Mt Demo MIZRIF

5.1 Device_app RY4miE

1. %% libaio/src/libaio.h # D13 kernel/tools/include/tools/.

2. B4 libaio.a £ 3E M E| kernel/tools/usb/ffs-aio-example/multibuff/device_app/. #
kernel/tools/usb/ffs-aio-example/simple/device_app/.

3. {&2X aio_multibuff.c #1 aio_simple.c B9k 4

diff --git a/tools/usb/ffs-aio-example/multibuff/device_app/aio_multibuff.c
b/tools/usb/ffs-aio-example/multibuff/device_app/aio_multibuff.c
index aacalf4..e@bf98c 100644
--- a/tools/usb/ffs-aio-example/multibuff/device_app/aio_multibuff.c
+++ b/tools/usb/ffs-aio-example/multibuff/device_app/aio_multibuff.c
@@ -42,7 +42,7 @@
#include <stdbool.h>
#include <sys/eventfd.h>

-#include "libaio.h"
+#include <tools/libaio.h>
#define IOCB_FLAG_RESFD (1 << 0)

#include <linux/usb/functionfs.h>
diff --git a/tools/usb/ffs-aio-example/simple/device_app/aio_simple.c
b/tools/usb/ffs-aio-example/simple/device_app/aio_simple.c
index 1f44a29..3dab7f1 100644
--- a/tools/usb/ffs-aio-example/simple/device_app/aio_simple.c
+++ b/tools/usb/ffs-aio-example/simple/device_app/aio_simple.c
@@ -42,7 +42,7 @@
#include <stdbool.h>
#include <sys/eventfd.h>

-#include "libaio.h"
+#include <tools/libaio.h>

#define IOCB_FLAG_RESFD (1 << 0)

#include <linux/usb/functionfs.h>

4. 1810 Makefile Xt ((EEEZHAIERT, EHFSE libaio.a XH)
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kernel/tools/usb/ffs-aio-example/simple/device_app/Makefile

# Makefile for USB tools

CC = $(CROSS_COMPILE)gcc

AIO_LIBS = -L. -laio

WARNINGS = -Wall -Wextra

CFLAGS = $(WARNINGS) -static -I../../../../include
LDFLAGS = $(AIO_LIBS)

all: aio_simple
%: %.C
$(CC) $(CFLAGS) -0 $@ $M $(LDFLAGS)

clean:
$(RM) aio_simple

kernel/tools/usb/ffs-aio-example/multibuff/device_app/Makefile

# Makefile for USB tools

CC = $(CROSS_COMPILE)gcc

AIO_LIBS -L. -laio

WARNINGS -Wall -Wextra

CFLAGS = $(WARNINGS) -static -I../../../../include
LDFLAGS = $(AIO_LIBS)

all: aio_multibuff
%: %.C
$(CC) $(CFLAGS) -0 $@ $M $(LDFLAGS)

clean:
$(RM) aio_multibuff

5. 11T make &%

make ARCH=arm64 CROSS_COMPILE=../../../../../../toolchain/gcc-linaro-6.3.1-
2017.05-x86_64_aarch64-1linux-gnu/bin/aarch64-1inux-gnu-

7£ ffs-aio-example/simple/device_app # ffs-aio-example/multibuff/device_app BER T, 735!
AT LR make ©%, FWIFMRING, 55 ARM64 FERIATRITE “aio_simple” I
“aio_multibuff”,

5.2 Host_app BI4miF

Host_app ATLUETTF PC Ubuntu, RIFERAFEIRISMIEMNRDN, REE kernel/tools/usb/ffs-aio-
example/simple/host_app # kernel/tools/usb/ffs-aio-example/multibuff/host_app BR FHIT
make #nSBIE], 1SEIBIHIT M test”s


af://n120
af://n122

6. MiRAE

1. $4%1% Demo Device-app I EIHITXMH “aio_simple” # “aio_multibuff” & D1 E;MXF & B9
/data/. BETF,

HIGBATHATHIR R,
2. B FFIXFE & USB 5 PC BIEE,
3. i2& Configfs #1 Function FS Gadget
1.1 BANBEE &
WNRZFER RK Android &, BBEAZESE1.2 EF RK3399 Android ZiENFENEE S

Ne /4
o

#usb init&#Eandroid fiA& init.rk3@board.usb.rcHlinit.usb.configfs.rc

#Manual / Command line instructions :
#Mount ConfigFS and create Gadget
mount -t configfs none /config

mkdir /config/usb_gadget/gl

#Set default Vendor and Product IDs and so on for now
echo 0x1déb > /config/usb_gadget/gl/idVendor

echo 0x0105 > /config/usb_gadget/gl/idProduct

echo 0x0310 > /config/usb_gadget/gl/bcdDevice

echo 0x@200 > /config/usb_gadget/gl/bcdUSB

#Create English strings and add random deviceID
mkdir /config/usb_gadget/gl/strings/0x409
echo 0123459876 > /config/usb_gadget/gl/strings/0x409/serialnumber

#Update following if you want to
echo "rockchip" > /config/usb_gadget/gl/strings/0x409/manufacturer
echo "rkusbtest" > /config/usb_gadget/gl/strings/0x409/product

#Create gadget configuration

mkdir /config/usb_gadget/gl/configs/b.1

mkdir /config/usb_gadget/gl/configs/b.1/strings/0x409

echo "test" > /config/usb_gadget/gl/configs/b.1/strings/0x409/configuration
echo 500 > /config/usb_gadget/gl/configs/b.1/MaxPower

#Set os_desc and link it to the gadget configuration

echo 0x1 > /config/usb_gadget/gl/os_desc/b_vendor_code

echo "MSFT100" > /config/usb_gadget/gl/os_desc/qw_sign

1n -s /config/usb_gadget/gl/configs/b.1 /config/usb_gadget/gl/os_desc/b.1

#Create test FunctionFS function

#And link it to the gadget configuration

mkdir /config/usb_gadget/gl/functions/ffs.test
rm /config/usb_gadget/gl/configs/b.1/f1

In -s /config/usb_gadget/gl/functions/ffs.test
/config/usb_gadget/gl/configs/b.1/f1

#Create ffs test and mount it, then /dev/usb-ffs/test/ep® will be created


af://n122

mkdir -p /dev/usb-ffs/test

mount -o rmode=0770,fmode=0660,uid=1024,gid=1024 -t functionfs test /dev/usb-
ffs/test

1.2 E7F RK3399 Android iR TEEMECE /54

WMREFETF RK3399 Android ZHENF&#H TR, BT Android B9 usb init X BE L EIER
Configfs, H5ER T &5 Configfs WECET(E, PRUARZTEBHITN THEESE:

#usb init&#android s init.rk3@board.usb.rcFlinit.usb.configfs.rc
#Manual / Command line instructions :

#Set default Vendor and Product IDs and so on for now
echo @x1déb > /config/usb_gadget/gl/idVendor
echo 0x0105 > /config/usb_gadget/gl/idProduct

#Set gadget configuration
echo "test" > /config/usb_gadget/gl/configs/b.1/strings/0x409/configuration

#Create test FunctionFS function

#And link it to the gadget configuration

mkdir /config/usb_gadget/gl/functions/ffs.test
rm /config/usb_gadget/gl/configs/b.1/f1

1n -s /config/usb_gadget/gl/functions/ffs.test
/config/usb_gadget/gl/configs/b.1/f1

#Create ffs test and mount it, then /dev/usb-ffs/test/ep® will be created
mkdir -p /dev/usb-ffs/test

mount -o rmode=0770,fmode=0660,uid=1024,gid=1024 -t functionfs test /dev/usb-
ffs/test

4. AT F BB AT HAITHY “aio_simple” 3% “aio_multibuff”

./aio_simple /dev/usb-ffs/test &

./aio_multibuff /dev/usb-ffs/test &

WRMITATN, AILATE /dev/usb-ffs/test BR T, EEE ep0/epl/ep2 = MEEIH =0
5. f8E USB =128

echo fe800000.dwc3 >/config/usb_gadget/g1l/UDC

6. E## USB F PC ubuntu By USB 00, FAEHIT Isusb, EFEREH USB i8& “1d6b:0105 Linux
Foundation FunctionFS Gadget”, 3NR7F7E, MIZAF USB FFS Gadget MZERI,

7.7£ PCubuntu k£, 1T host iHRMIK app“test”, M=iB libusb F&HIEZ ID A3 “1d6b:0105”
By USB 1%, Fi#t1T USB FHMid.

7. lli% Demo USB 3.0 By

Kernel tools JREZ1Z{#tAY USB FFS X Demo & RAESZ#F USB 2.0, FEEXIF USB 3.0, MIREXLIF
USB 3.0, EZFHWNTHT, MikA%5 USB 2.0 —#%,
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diff --git a/tools/usb/ffs-aio-example/multibuff/device_app/aio_multibuff.c
b/tools/usb/ffs-aio-example/multibuff/device_app/aio_multibuff.c
index aacalf4..e@bf98c 100644
--- a/tools/usb/ffs-aio-example/multibuff/device_app/aio_multibuff.c
+++ b/tools/usb/ffs-aio-example/multibuff/device_app/aio_multibuff.c
@@ -57,16 +57,30 @@ static const struct {
struct usb_functionfs_descs_head_v2 header;
__1e32 fs_count;
__1e32 hs_count;

+ __le32 ss_count;
+ __1e32 os_count;
struct {

struct usb_interface_descriptor intf;

struct usb_endpoint_descriptor_no_audio bulk_sink;

struct usb_endpoint_descriptor_no_audio bulk_source;
} __attribute__ ((__packed__)) fs_descs, hs_descs;

+ struct {

+ struct usb_interface_descriptor intf;

+ struct usb_endpoint_descriptor_no_audio sink;

+ struct usb_ss_ep_comp_descriptor sink_comp;

+ struct usb_endpoint_descriptor_no_audio source;
+ struct usb_ss_ep_comp_descriptor source_comp;

+ } __attribute__ ((__packed__)) ss_descs;

+ struct usb_os_desc_header os_header;

+ struct usb_ext_compat_desc os_desc;

+

} __attribute__ ((__packed__)) descriptors = {
.header = {

.magic = htole32(FUNCTIONFS_DESCRIPTORS_MAGIC_V2),
.flags = htole32(FUNCTIONFS_HAS_FS_DESC |

- FUNCTIONFS_HAS_HS_DESC),

+ FUNCTIONFS_HAS_HS_DESC |

+ FUNCTIONFS_HAS_SS_DESC |

+ FUNCTIONFS_HAS_MS_OS_DESC),

.length = htole32(sizeof(descriptors)),
b
.fs_count = htole32(3),
@@ -115,6 +129,57 @@ static const struct {
.wMaxPacketSize = htolel6(512),

Do
b

+ .ss_count = htole32(5),
c .ss_descs = {
+ .intf = {
+ .bLength = sizeof(descriptors.ss_descs.intf),
c .bDescriptorType = USB_DT_INTERFACE,
+ .bInterfaceNumber = 0,
+ .bNumEndpoints = 2,
+ .bInterfaceClass = USB_CLASS_VENDOR_SPEC,
+ .iInterface = 1,
+ o
+ .sink = {
+ .bLength = sizeof(descriptors.ss_descs.sink),
+ .bDescriptorType = USB_DT_ENDPOINT,
+ .bEndpointAddress = 1 | USB_DIR_IN,

+ .bmAttributes = USB_ENDPOINT_XFER_BULK,



+ .wMaxPacketSize = htolel6(1024),

+ Do
+ .sink_comp = {
+ .bLength = sizeof(descriptors.ss_descs.sink_comp),
+ .bDescriptorType = USB_DT_SS_ENDPOINT_COMP,
+ .bMaxBurst = 4,
+ o
+ .source = {
+ .bLength = sizeof(descriptors.ss_descs.source),
+ .bDescriptorType = USB_DT_ENDPOINT,
+ .bEndpointAddress = 2 | USB_DIR_OUT,
+ .bmAttributes = USB_ENDPOINT_XFER_BULK,
+ .wMaxPacketSize = htolel6(1024),
+ Do
+ .source_comp = {
+ .bLength = sizeof(descriptors.ss_descs.source_comp),
+ .bDescriptorType = USB_DT_SS_ENDPOINT_COMP,
+ .bMaxBurst = 4,
+ o
+ },
+ .0os_count = htole32(1),
+ .0S_header = {
+ .interface = htole32(1),
+ .dwLength = htole32(sizeof(descriptors.os_header) +
sizeof(descriptors.os_desc)),
+ .bcdVersion = htole32(1),
+ .wIndex = htole32(4),
+ .bCount = htole32(1),
+ .Reserved = htole32(0),
+ b
c .0s_desc = {
+ .bFirstInterfaceNumber = 0,
+ .Reservedl = htole32(1),
c .CompatibleID = {0},
+ .SubCompatibleID = {0},
+ .Reserved2 = {0},
+ }
}s

#define STR_INTERFACE "AIO Test"
diff --git a/tools/usb/ffs-aio-example/simple/device_app/aio_simple.c
b/tools/usb/ffs-aio-example/simple/device_app/aio_simple.c
index 1f44a29..3dab7f1 100644
--- a/tools/usb/ffs-aio-example/simple/device_app/aio_simple.c
+++ b/tools/usb/ffs-aio-example/simple/device_app/aio_simple.c
@@ -55,16 +55,30 @@ static const struct {
struct usb_functionfs_descs_head_v2 header;
__le32 fs_count;
__1e32 hs_count;

+ __1e32 ss_count;
+ __l1e32 os_count;
struct {

struct usb_interface_descriptor intf;

struct usb_endpoint_descriptor_no_audio bulk_sink;

struct usb_endpoint_descriptor_no_audio bulk_source;
} __attribute__ ((__packed__)) fs_descs, hs_descs;



+ struct {

struct usb_interface_descriptor intf;

struct usb_endpoint_descriptor_no_audio sink;
struct usb_ss_ep_comp_descriptor sink_comp;
struct usb_endpoint_descriptor_no_audio source;
struct usb_ss_ep_comp_descriptor source_comp;

+ } __attribute__ ((__packed__)) ss_descs;
+ struct usb_os_desc_header os_header;
+ struct usb_ext_compat_desc os_desc;

} __attribute__ ((__packed__)) descriptors = {

.header

}I

= {

.magic = htole32(FUNCTIONFS_DESCRIPTORS_MAGIC_V2),
.flags = htole32(FUNCTIONFS_HAS_FS_DESC |
FUNCTIONFS_HAS_HS_DESC),
FUNCTIONFS_HAS_HS_DESC |
FUNCTIONFS_HAS_SS_DESC |
FUNCTIONFS_HAS_MS_OS_DESC),
.length = htole32(sizeof(descriptors)),

.fs_count = htole32(3),
@@ -113,6 +127,57 @@ static const struct {

.wMaxPacketSize = htolel6(512),

o
b

+ .ss_count = htole32(5),
+ .ss_descs = {
+ Lintf = {
+ .bLength = sizeof(descriptors.ss_descs.intf),
+ .bDescriptorType = USB_DT_INTERFACE,
c .bInterfaceNumber = 0,
+ .bNumEndpoints = 2,
+ .bInterfaceClass = USB_CLASS_VENDOR_SPEC,
c .iInterface = 1,
+ Do
+ .sink = {
c .bLength = sizeof(descriptors.ss_descs.sink),
+ .bDescriptorType = USB_DT_ENDPOINT,
+ .bEndpointAddress = 1 | USB_DIR_IN,
+ .bmAttributes = USB_ENDPOINT_XFER_BULK,
+ .wMaxPacketSize = htolel6(1024),
+ o

.sink_comp = {
.bLength = sizeof(descriptors.ss_descs.sink_comp),
.bDescriptorType = USB_DT_SS_ENDPOINT_COMP,
.bMaxBurst = 4,

Do

.source = {
.bLength = sizeof(descriptors.ss_descs.source),
.bDescriptorType = USB_DT_ENDPOINT,
.bEndpointAddress = 2 | USB_DIR_OUT,
.bmAttributes = USB_ENDPOINT_XFER_BULK,
.wMaxPacketSize = htolel6(1024),

o

.source_comp = {
.bLength = sizeof(descriptors.ss_descs.source_comp),



+ .bDescriptorType = USB_DT_SS_ENDPOINT_COMP,

+ .bMaxBurst = 4,
+ Do
+ b
+ .0s_count = htole32(1),
+ .0S_header = {
+ .interface = htole32(1),
+ .dwLength = htole32(sizeof(descriptors.os_header) +
sizeof(descriptors.os_desc)),
+ .bcdVersion = htole32(1),
+ .wIndex = htole32(4),
+ .bCount = htole32(1),
+ .Reserved = htole32(0),
+ },
+ .0s_desc = {
+ .bFirstInterfaceNumber = 0,
+ .Reservedl = htole32(1),
+ .CompatibleID = {0},
+ .SubCompatibleID = {0},
+ .Reserved2 = {0},
+ b,
b

#define STR_INTERFACE "AIO Test"
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