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Android Smart Phone Windows PC
Applications " i User Mode i
' Home Contacts i EPhone Browser Your App Here . :
___________________________________________________________________________ l' _-_-:‘l resetasssosesrsssasisesossmantsestoracesttoromnasesnsnsacerssasend
Application Framework Senfice User
o s | Proges$ Application Eriiror
Added & Modified § 1 st
Android Framework : p‘,'ocespp“': Sub
-system
Sybsystem DLL

...........................................

Kernel Mode

+ SMouse Driver

+ Faketooth Drivers
(Mouse & Keyboard)

| Linux Kernel + Faketooth Drivers
(A2DP/SCO, SPK/MIC)

Windowing &

et Graphics

Display Driver

Binder(IPC)
Driver

Audio Driver

.................................................................................................................................................................................

USB (through added endpoints)

Bluetooth Devnces
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* Kernel - USB S4I

USB Gadget =2}0|t] 7
212} 7|50l cher oo = IS
NI S¢et 28 82
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* Button 2! Wheel

Write Button

Cable

Unused

Left Button
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(1) Reactive Lock Filter (4) Window Movement Check
- E1 B DHOIM A7) B TEY B4 ¥ A IS5 & A2, S5E 00f £2
- HAlO|M Z3 00| EL5IR| OO} WAlsLE ol 2

(2) Calibration

- MALE 2 Shzo| 7|2710j CHE 58 &8 DY

- = O

(5) Gyroscope Movement Check

- 20| ZARTE FEF Y| Alef A

(3) Mechanical Filtering Window :
" 342) AFEHOIA SAYSHS D[ z?% mE2l (6) Gravity Movement Check

- BUMME BRE S0 T A AL

A5 = YHAE + JISE + WEY A2
OISHz2| = (HHAE » WEY NZH + (FISE 2 + (WET AIZH?) / 2)

(8) Scale up & Positioning
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 SMouse ON / OFF
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(SMouse AHEF0]|= 20IEE ALE 715)
Event Hooking

AMEA2| =HE{Z|
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(ADIEE &2 B E0|AM ST SMouse A27}s)

+ Keep Awake

— Input Dispatcher Enable / Disable
— Display Touch Event Enable / Disable

— Display Power On/Off

-11 -



AOSP on HammerHead

Only visible to paired devices
PAIRED DEVICES

Microsoft Wedge Mobi..

Connected

Rename phone

Visibility timeout

Show received files

Select Host

SEARCH FOR DEVICES

ls] Saving screenshot...

Select Host

Phone
PC (A2DP)
PC (SCO)

Cancel
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» MEH ALE O+

InputManagerService
— (Native) InputReader

AudioService
— (HAL) AudioPolicyManagerBase
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Framework _
Window Manager

Input Manager

Input Manager

- Forward
- Hook
Vvt
- Cut off

Kernel
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* HID part

80 /+ Describes a motion event. */
81 struct dof;fySotiondrgs © public MotifyArgs {

BROSRRERRLBBEBIBREER

nsecs_t eventTime;

int32_t deviceld;

uint32_t source;

uint32_t pol icyFlags:;

int3_t action;

int®_t flags;

int32_t metaState;

int32_t buttonState:;

int32_t edgeflags;

int32_t displayld;

uint32_t pointerCount;

PointerProperties pointerProperties[MAX_POINTERS];
PointerCoords pointerCoords[MAX_POINTERS];
float Precision;

float wPrecision;

nsecs_t downTlime;

inline MotifyMotionArgs() { }

Not i fyMot iondras({nsecs_t eventTime, int32_t deviceld, uint32_t source, uint3
int32_t action, int32_t flags, int32_t metaState, int32_t buttonState

int32_t edgeFlags, int32_t displayld, uint32_t pointerCount,

const FointerProperties+ pointerProperties, const PointerCoords+ poi

float «Precision, float wPrecision, nsecs_t downTime);
Mot i fyMot iondras(const Not ifyMot iondrasé other);
virtual ~NotifyMotiondras() { }

virtual void notify(const sp<inputListenerInterface>& |listener) const;

-7 &%

B3 /+ Describes a key event. */

54 struct Moi#ifReydrgs - public HotifyArgs {
nsecs_t eventTime;

int32_t deviceld:
uint32_t source;
uint32_t policyFlags:

HAFAEER IS BRABREBR2BEEIRH
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int32_t
int32_t
int32_t
int32_t
int32_t
nsecs_t
inline

Hot i fyK

Mot i fyK
virtual

virtual

action;

flags;

keyCode;

425 enum 1

429 AINPUT_SOURCE CLASS_#ASK = 0x000000f f,

430

431 ATNPUT_SOURCE CLASS_ADNE = 0x00000000,

432 AINPUT_SOURCE CLASS ByTiow = (00000001,

433 AINPYT_SOURCE CLASS RRINTER = (Ox00000002,

434 AINPUT_SOURCE CLASS MAVIGATION = (x(O0000004,

46 AIMPUT_SOURCE CLASS_ROSITION = 00000008,

456 AJNPUT_SOURCE CLASS LYSTIoK = 000000010,

437 }s

43

439 enum {

440 AINPUT_SOURCE tFosy = (00000000,

441

442 AINPUT._SOURGCE KEYBOARD = (00000100 | AINPUT_SOURCE_(LASS BUTTOM,
443 AJNPYT_SOURGE DPAD = (x(D00C200 | AINPUT_SOURCE_OLASS BUTTOH,

444 AJNPYT SOURCE GAREPAD = (0000400 | AINPUT_SOURCE_CLASS_BUTTOH,

445 AJNPUT_SOURCE TOLCHSCREEN = (x00001000 | AINPUT_SOURCE_CLASS_POINTER,
446 AINPUT SOURCE BOUSE = 0x00002000 | AIMPUT_SOURCE_CLASS_POINTER,

447 AINPUT_SOURCE STYLUS = 0x00004000 | AINPUT_SOURCE_CLASS_POINTER,

445 AINPUT_SOURCE TRACKBALE = 0x00010000 | AINPUT_SOURCE_CLASS_NAY I GATION,
449 AJNPUT_SOURCE TOLCHPAD = (00100000 | AIMPUT_SOURCE_(OLASS POSITICH,
450 AJNPUT_SOURCE TOLCH MAVIGATION = (10200000 | AINPUT_SOURCE_(LASS NOME,
451 ANPYT_SOURCE JOYSTIGX = k01000000 | AINPUT_SOURCE (L ASS JOYSTICX,
452

453 AINPUT_SOURCE AMY = (kffffifl0,

454}
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% A2DP vs SCO

€ MDR-ZX750BN

ArOd
M=
P ERnE
ns
&
"
&
27|
=2%

R

EJEK-LAPTOP MDR-ZX750BN
(0| ZF8) d8:d4:3c:b0:d5:7d

or =
L —
AfH|

A
=

=] ulo

71
A2 ALESHD WEEH0 AHQ SEME FTH0 2% S5
LiCh ARSI S YAS SATUAIL.

o1
e

VoIP E312 SIAZR|Z T
O] MHIZE ALSSIY BAIZ2Z S5 SkypeRRE ZRQE WS ¥s
& ASULL ASSIEE Y3E SATIAL.

- 16 -




I
NE WE

« Audio part

Faketooth Audio Manager

Native
AudioTrack AudioRecord

Playing ARecording

- Performance
- AudioService

-17 -
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« Audio part

Issue,
PCHIM =AM AIES Eillol= A0IEE AIRE
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« Audio part

/* Audio stream types */ .
enum routing_strategy {

40 t def enum
ype { STRATEGY_MEDIA,

41 AUDIO_STREAM_DEFAULT = -1, N
2 AUDIO_STREAM_VOICE_CALL =0, A STRATEGY FHONE,
Nibit SvHan St ca 1 STRATEGY_SONIFICATION,
A0, SRR —a. 16] STRATEGY_SONIFICATION_RESPECTFUL,
45 AUDIO_STREAM_MUSIC =3, o SIRAEESY IR

S0, STREA ALHRY - 16 STRATEGY_ENFORCED_AUDIBLE, |
g g s 164 STRATEGY_FAKETOOTH, // Faketooth
48 AUDIO_STREAM_BLUETOOTH_SCO = 6, s MBLITRATERLES
AUDIO_STREAM_ENFORCED_AUDIBLE = 7, /* Sounds that cann . 3

-

5¢ AUDIO_STREAM_DTMF = 3,
51 AUDIO_STREAM_TTS =9,
52 AUDIO_STREAM_FAKETOOTH = 19, // Faketooth

54 AUDIO_STREAM_CNT,
55 AUDIO_STREAM_MAX = AUDIO_STREAM_CNT - 1,
c } audio_stream_type_t;

— M 22 Faketooth 48 AE&! E}Y 7}
— MZ22 Faketooth 2E2! ElQ 8 =& 22H =7}

- 19 -



I
NE WE

« Audio part

ADIEZ AL2E o PC AFSE 2HAM E3
ADIEZS 5| SAl0| 22 35]| Sl ZHO 2 OlAl

Hardware Abstraction Layer
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 Linux Kernel - Driver &

Framework
Linux Kernel
Gadget Driver
SMouse Faketooth Faketooth Faketooth
MTP ADB Dri Mouse Keyboard Audio
river 1 ) ]
Driver Driver Driver
MI_00 MI_01 MI_02 MI_03 MI_04 MI_05
USB Composite Driver

UsB

- 21 -




 Windows - Mouse Driver
KMDF HID MiniDriver

GUID : HID

HID Mouse Descriptor

Interrupt Pipe

- 22 -

Mouclass.sys

Mouhid.sys
MsHidKmdf.sys

KMDF

KMDF-based HID Minidriver

USB Controller




* Windows - Keyboard Driver

KMDF HID MiniDriver

GUID : HID

HID Keyboard Descriptor

Interrupt Pipe

Kbdclass.sys

Kbdhid.sys
MsHidKmdf.sys

KMDF

KMDF-based HID Minidriver

USB Controller

-23 -



« Windows - INF I} £
- Loading MsHidKmdf.sys
- M2& Class AHA

2 (‘:— Faketooth
 L.£> Faketooth_Keyboard

- 24 -



* Linux Kernel - Audio Descriptor

Device Descriptor

Contains general information about the device that applies to all
device configurations. A USB device can have only one Device
Descriptor

Configuration Descriptor

Audio Control Inlerfact;: Descriptor

Describes a collection of interfaces (paths for data traffic). Call
to retrieve this descriptor returns all subordinate descriptors (as
seen below). This configuration contains 4 interfaces.

Describes audio interface from perspective of data paths and
controls. Subordinate descriptors follow.

Interface Header Audio Class Descriptor

Lists the different data paths (terminals) and their capabilities
{units).

Input Terminal Audio Class Descriptor

Describes audio control data traveling from host to device.

Feature Unit Audio Class Descriptor

Lists controls {volume, muting, etc.) associated with the above
terminal.

Output Terminal Audio Class Descriptor

Describes the audio data traveling out of the device and into the
host.

Audio Stream Interface Descriptor

Describes the audio stream that uses an isochronous endpoint
to transfer the audio.

Alternate Audio Interface Descriptor

Required alternate interface that does not use the isochronous
endpoint. This interface is chosen by the host when lack of
bandwidth prevents the use of the isochronous endpoint.

Audio Stream Audio Class Descriptor

Describes the audio stream type in greater detail.

Format Type Audio Descriptor

Gives specific specifications of audio stream.

|sochronous Endpoint Descriptor

Assigns an endpoint to be the audio stream's isochronous end-
point.

|sachronous Endpoint Audio Class
Descriptor

Gives Audio Class-specific characteristics of the isochronous
endpoint.




* Linux Kernel - A2DP Speaker
— Sampling rate : 44100Hz, Stereo(2ch)
— Playback_queue, Isochronous Pipe

Framework 2
Linux Kernel (A2DP)
Gadget Driver
MTP ADB Mouse Keyl.:.loard AZDP_‘:Speaker
Driver Driver Driver
MI_00 MI_01 MI_02 MI_03 MI_04

USB Composite Driver

gé

USB

- 26 -




* Linux Kernel - SCO Speaker & MIC
— Sampling rate : 8000Hz, Mono(1ch)
— Playback & Capture_queue, Isochronous Pipe

Framework 2 _
Linux Kernel (SCO)
Gadget Driver
MTP ADB Mouse Keylivoard SCO S_Eeaker SCO_MIC
Driver Driver Driver Driver
MI_00 MI_01 MI_02 MI_03 MI_04 MI_06
USB Composite Driver

USB - N

- 27 -



* Linux Kernel - RAM disk
— Chmod 0666 /dev/faketooth*

— Set sys.usb.config
» Add function to Gadget

- 28 -
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PCO| SMouse C|HFO|A E2F0|H A K|

PC - ADIEE

A OFE = Control Panel
O A 7|5 On

q N

Ot

PC - AOIEZE [[O|H &4
\ NI SMouse = / k SMouse H|ZHA /
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OtEE - FHI|7|(02A, 7| EE, S| EA) EeRFA AHE

A DOLE = Setting — Bluetooth — Popup menu AOE = Setting — Bluetooth — Popup menu

Select Host > V Phone Select Host > V PC(A2DP or SCO)

€3 Bluetooth’ €3 Faketooth
AOEE0|M F=H7|7| 54 PCOIA =877 S
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v"Windows 7 Professional x86
v'Ubuntu 12.04.4 LTS x64
v" Android 4.4.2 KitKat
v" Android Kernel 3.4.0
v Nexus 5 (KOT49H)
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