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Introduction
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Tizen Development Runtime

« Web simulator
— For web applications Web
— Support oneshot web runtime Simulator
« Emulator
— For web/native applications and
platforms Tizen IDE Emulator
— Support full system runtime
 Physical phone

— For web/native applications and Physical
platforms including BSP (Board Phone
Support Package)

— Support full system runtime
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Tizen Emulator Tools (1/2)

« Tizen emulator tools

— Provide development environment for Tizen platform/app w/o
real physical devices

— Consist of QEMU based Emulator, Emulator manager and
Event injector

— Provide interoperation with Tizen IDE using SDB (Smart
Development Bridge)

— Currently, support x86 guest arch only
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Tizen Emulator Tools (2/2)
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Features Summary

« Tizen emulator features compared to physical targets or other emulators

Usability

Performance

Compatibility

Easy to get (just download SDK)
Configurable devices and skin
Various virtual device input support
Multi-instance support for emulator
Host directory sharing

Capability of HW VT acceleration
Codec and GLES acceleration
virtio

Not all devices are fully supported

e.g. WiFi, BT, radio, etc.
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Key Design Concepts
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Emulation vs. Simulation

Physical Target

« Emulation (HW+SW)

— Strict implementation of device spec Device FW
— No guest modification

emulated Device driver simulated

— Conventional approach of QEMU T
— Poor performance and flexibility f [ f ) ] ]
Real device

« Simulation

— API-centric implementation Em(;"";'vt)i"“ Si“z;:’?’t)h“

— Guest modification needed

— e.g. virtio Device FW Device FW’

Device driver Device driver’
0 T

e \ e N\
Virtual device Virtual device
. (HWimpl) | _ (APLimpl) |
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Hybrid Emulation

« “HW emulation + simulation” for better performance and flexibility

Physical Target (ARM) Emulator (x86)
| W |- | TR =
l Kernel I l Kernel %}
\ ¢ ¢ ¢ y, \_ A ," /

(—¥ ¥ Y—V .
Real Real Real CPU HW- Simulation (
device device device (x86) Emulation
| “\Virtual board (x86) | l«
1 N
1
T
« VCPU: Virtual CPU L . CG | QEmu )
KVM: Kernel Virtual Machine V -
* HAX: Hardware Accelerated eXecution ] KVM -
* TCG: Tiny Code Generator (or HAX)
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OEM Abstraction Layer

. — OAL
Graphics/UI Multimedia Connectivity System Location Telephony
5 Player Camcorder || Sound power man sensor colen
pen- 7y system server gps- elephony
SO GL ES GStreamer conn man device man FW man server

( Sys lib / daemon

X window sensord vmodemd
system codec ALSA POSIX 1 T
1 wrapper network — emuld +——
DDX GL/GLX —

7 A\ 4

fb y \ 4 \ 4
video codec cam ‘ pcm ’ ethernet sysAgg?es
input
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Tizen Virtual Board
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Virtual Board Overview

« Tizen virtual board provides virtual -

; MC
HW devices ‘ (Sgg) H RAM H 18259 H L ’
« Board constructions PCT/"USE VIFEio
— QEMU PC board Key-
« Intel Pentium II chipset + devices VGA board AC97 ACPI
— virtio devices from QEMU — —
o g . | virtio- . virtio-
« virtio-disk, virtio-net and virtio-9p disk virtio-net opengl Codec
— New devices from Tizen ‘ :
 virtio-opengl Overlay Touch B:gshst- Camera
. Otverlay, codec, camera, multi-touch,
etc.
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Execution with HW VT Acceleration

- High performance w/ HW VT p . o .
support User mode (host PC) Guest mode
— Intel VT-x or AMD-V ) L . (Tizen)
— Special kernel driver needed: User Tizen emulator
KVM in Linux and HAXM in Process (User Process) " Tizen VM
Windows

. (Devices) Interface eCh
- Additional performance _ X )
considerations b 3 7 o

~
J

— Removing core affinity from
Windows Kernel mode (host PC)

— Optimization for guest memory
access

— Separate display thread

Kernel

VM Entry/Exit
N 7\ /
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Skin/Display

Emulator skin with high portability/usability written in Java

Display devices based VGA
VGA device (1 framebuffer) + Overlay device (2 overlay buffers)
Sharing SDL display buffer between QEMU and skin processes

QEMU Process

Tizen Kernel

/dev/fb0

Framebuffer
(ARGB)

/dev/videol

Overlay buf

/

/dev/video2

Overlay buf

T

\
P

QEMU Display Devices

VGA device

| Overlay

Mixer

Display buf
(SDL)

=

Overlay device

Skin Process
(Java)
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GLES Acceleration

« Support OpenGLES/EGL APIs with high performance

« GLES/EGL calls are performed in offscreen rendering by host GPU if it exists
— gl command passing to QEMU via virtio
— gl command buffering to avoid copy-back overhead

QEMU Host 3D

Implementation Guest
( r N P =
GLX i :
backend <:> vV |- EGL —
_____ I | Library |} Webgl Web App
T weL GL R | |
backend ! Offscreen T :
>—_—_-_—_—_-( Rendering I :
[ AGL <:> [ oes |
\ _backend J O | vibrary i DA
————— \ ) ‘\\_"_"""_“ ’
L ] L] ]
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Codec Acceleration

« Support video playing even w/o Multimedia Application (Video/Music Player)
HW VT support

4 =
— Typically, QEMU TCG is not fast L N
enough to run guest video Multimedia |__Plaver |

« AV Codec API delegation to host ]\/E

GStreamer Accelerated
Plugins Codec Plugins

7 N

1L

AL
Virtual

Codec Driver

/N
-

AN
Virtual Codec Libraries
QEMU Codec Device <:> (FFmpeg)

4

Kernel
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Advanced Functionalities

I s E IL l DEVELOPER
I CONFERENCE
— MAY 7-9, 2012



Event Injector

+ Rich event injection for ease of test T )
- Sensors S —
+ Accelerometer - ocory 3w
«  Gyroscope e
+ Geomagnetic ST S—
e Proximity Tt
* Motion
—  Location ‘“f:“‘ .
* Manual/Map/Log file Mag
— Telephon o S
pCaII}ISMS (from/to event injector) . , ﬂJ“ “Z.,““ m
- NFC : et | (o 2 g@, o e A @
* NDEF message o IO S M ] ;»,,;;";j:‘“::‘.“m:,fw’
" NFCTag

e Louisvile O gl
cape. L0 V@ €400KED 11 Europd TechnRionirorog BpNEG - Tems of Use:

Missouri

- P2pP
— Device

~ Locatlon Markers

Seq Latiide Longituge
5 N,43.08999145456485 W,77.5402665805816
+ Battery level n e lweais
. Ea rjac k 3 |NADSGE220TONE2 | W.T39806562080816
4 N4080241611706 | W,89.5812822055816
. USB 5 |N.38.87031604242284 | W,94.5910478305816 v

° RSSI Inject Markers | Reset Markers
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Host Directory Sharing

» Directory sharing between host PC and Tizen guest
— Useful for large size of resource files (e.g. multimedia files)
— No need to upload files to guest via ssh
— No worries about guest disk size

« Implementation via network file sharing
— For Linux host
« virtio 9p protocol

— For Windows host

« Samba protocol (Windows7 needs ID/PW according to security
policy)
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Emulator Manager

« Provides interfaces to experience various emulator
targets and to test portability

VM management including file system images and HW
configurations

VM (Virtual Machine): a set of configuration for Tizen
guest

« Supports configurable virtual HWs

Display resolution: HVGA / WVGA / WSVGA / HD
Display density (DPI)

RAM size

Front key type

« Saves disk spaces for Tizen guests using QCOW?2

QCOW2 (QEMU Copy-On-Write 2) image format
+ “Read-only base image” / “"Read-writable image” pair

e =

Hame

- Custom

Resolution Density RAM size Create

<< Create new... >>

reate new... >>

Name

Baseimage

SDCard Path
RAM size

File Sharing

File Sharing Path

HW Virtualization

@ @ #Reset =mDelete MClone I Create Base Image

Hame

<< Create new... >>
test_SDCard
Bslom

Resolution Density RAM size Detail

| 720 % 1280

<< Create new... >>

|s12

Name
Baselmage

Display Resolution

Display Density 316

Front Key Type
SDCard

SDCard Path
RAM Size

File Sharing

File Sharing Path

sdcard_512.img

720x1280

Ikey Type
Supported

512
Not supported
( None )

Multiple images can share a same base image
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Conclusion

Hybrid emulation is effective for mobile emulator
— Flexible to support various mobile devices with high performance

— OpenGL / Codec performance (Ubuntu 11.04, Intel i7 3.4GHz, 4GB RAM)
Webgl fpstest (fps): 0 (guest mesa w/o VT) > 6 (w/0o VT), 20 (w/ VT)
H.264 decoder (fps): 0 (guest codec w/o VT) = 3.7 (w/0 VT), 22.4 (w/ VT)

« Xx86 guest boosts up emulator performance with HW VT support
— Execution performance (Windows7, Intel i7 2.93GHz, 4GB RAM)
Booting time (sec): 57 (w/o VT) > 17 (w/ VT)
CoreMark (iteration/sec): 910 (w/o0 VT) -> 8450 (w/ VT)
SunSpider (msec): 6540.5 (w/o VT) -> 575.2 (w/ VT)

« Event injector is user-friendly enough to test various virtual events

« Emulator manager provides interfaces to experience various emulator
targets and to test portability
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