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Introduction to Pure-native
Pure-native architecture

The internal of Android NDK
Pure-native Within Hujiang CCTalk
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WHY

Pure-native



WHAT

Pure-native



Problem

Efficient

— Divide develop

Security

— Reflect. Disassemble

Performance
— Unzip raise to over 250%

Cost
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Hybrid App

W3C

Pure-native

POSIX

Bionic

Darwin

Pure-native
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HOW

Pure-native




Mobile System Sensitivities

iI0S8/iPhone6/646MB
Android 4.1/Mi2/96MB

InfoQ



Pure-native architecture

Native Platform
Mobile Application
PureNativeProvider

Cross Platform

PureNative/PureNativeClient PureNativeContent

PureNativeProvider
Protocol Sandbox Lite-dispather

Mobile Framework




Pure-native platform

Platform
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Sandbox Process

e Restrict write to disk Session
e Reflect Reject

e Forbid Access Sensitive info Policy Engine

— Locations

— Micro phone

— Photo & Camera

Interceptions
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DESIGNING

CROSS-
L ANGUAGE

INTERFACE



Cross-language

Android C/C++
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Cross-language interface design

Python & GYP Auto Generate Code

— @CalledByNative, native

Unify Language Interface
— Notify, RPC
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Benchmark for speed

Serialization + DeSerialization

1.2Sec

0.47/sec

0.11sec

Msgpack Protobuf JSON
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Benchmark for size

308 + 128KB

197 + 18KB

0 + 18KB

Msgpack Protobuf JSON
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The Select of Data Exchange

Small
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Design Lite-dispatcher
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Lite-dispatcher design
analysis
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Easy Use

Declaring messages

CC_MESSAGEQ_0(Paramo,
CC_MESSAGE1_@(Paramil,
CC_MESSAGE2_0(Param2,
CC_MESSAGE3_0(Param3,
CC_MESSAGE4_0(Param4,
CC_MESSAGE5_@(Param5,

bool)

bool, int)

bool, int, float)

bool, int, float, double)

bool, int, float, double, const charx)

-
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-
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Easy Use

Implement Listener

class Listener {

public:
// Called when a message is received. Returns true if the message was handled.
virtual bool OnMessageReceived(const Message&) = 0;

protected:
virtual ~Listener() {}
¥
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Easy Use

Implement Handler

bool MessageReceivelistener::0nMessageReceived(const base::Message& message) {
bool handled = true;

CC_BEGIN_MESSAGE_MAP(MessageReceivelistener, message)
CC_MESSAGE_HANDLER(Param®, OnMethod®)
CC_MESSAGE_HANDLER(Paraml, OnMethodl)
CC_MESSAGE_HANDLER(Param2, OnMethod2)
CC_MESSAGE_HANDLER(Param3, OnMethod3)
CC_MESSAGE_HANDLER(Param4, OnMethod4)
CC_MESSAGE_HANDLER(Param5, OnMethod5)
CC_MESSAGE_UNHANDLED(handled = false)

CC_END_MESSAGE_MAP

return handled;

}
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Internal of Android NDK
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Android JNI Features

—— Allocation Dalvik Heap in Native
— NewByteArray
— NewObject

Java Heap

JNI Local reference table max(512)
- NewLocalRef
— DeleteLocalRef

GetByteArrayRegion instead of
GetByteArrayElement&ReleaseByteArrayElements

Provide Scope Object & JNI Helper Function to avoid memory leak
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Android JNI Features

——— Android Threads
— Struct Thread

Java Heap

BionicThreads
— VMThread Objects

- AttachCurrentThread

- DetachCurrentThreaa
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Android Native Crash Capture
Google Breakpad
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Native Crash Analysis Platform

=73
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Operating system: Android 4.4.4 Linux 3.4.42-ga98722d #1 SMP PREEMPT Thu Jun 11 12:50:29 CDT 2015 armv71

CPU: arm
ARMv7 ARM part(@x4100c@70) features: swp,half,thumb, fastmult,vfpv2,edsp,neon,vfpv3,tls,vfpv4,idiva,idivt
4 CPUs

Crash reason: SIGABRT
Crash address: @x24da
Process uptime: not available

Thread 40 (crashed)
Crash Backtrace

® 1libc.so + 0x3b764

ré = 0xeeeepRee rl = 8x0eee25b9 r2 = @xepeeeees r3 = 0x00000000
r4 = Bx9f89ddd8 r5 = 0x00000006 ré = @x00Qeeeeb r7 = 0x0000010c
ré = 0xeeepeeee r9 = @xbB6df9be ri@ = @xb91@b3fe ri2 = @xeeen25b9
fp = 0x00000001 sp = @x9fB8da50 1r = 0xb6f3a691 pc = Oxb6f5f764
Found by: given as instruction pointer in context
1 1libc.so + @x172al
sp = Bx9fBBda68 pc = @xb6f3b2a3
Found by: stack scanning
30 libtalk.so!platform::android::ToJavaByteArray [jni.h : 901 + @x5]

sp = 0x9fB8dc40 pc = @xad4fbeafd
Found by: stack scanning
31 1libtalk.so!platform::android::CCNativeClient::onNativeContent [ccnative_client.cpp : 41 + 0Oxd]
r4 = Bxb%90527d8 r5 = 8x9fB88dc60 ré 2x000B0039 r7 = 0x002007fd
rg = 0x00PRRRdC sp = Ox9fBBdc58 pc @xa4fbeBab
Found by: call frame info
32 libtalk.so!platform::android::AndroidHandlerClient::notify [android_handler_client.cpp :
r4 = Bxa500d1fe r5 = @xb8955990 ré @xbBfBed30 r7 9x000BOO3S
rg = 0x000R0RR0C r8 = 0x00000008 sp Ox9fBBdcBB pc Oxa4f6ab97
Found by: call frame info
33 libtalk.so!content::HandlerClientWrapper::notify [handler_client_wrapper.cpp :

106 + 0@x9]

23 + Bx5]

r4 = Bxad4f6ab55 r5 = @xbB8a%7528 ré = @xbB8f7d4de r7 = @0x9f8Bdd84
rg = 8xb910b0@c8 r9 = 0x00000R008 sp = @0x9fBBdcal pc = @xa4f79%ee3
Found by: call frame info
34 libtalk.so!network::CmdDispatcher::Recv [cmdispatcher.cpp : 191 + 0x7]

r4 = Bxad4f76bbd r5 = @xbB8al87528 ré = @xbBf7d4de r7 = @x9f88dds4
rB = @xb910b0OcB ro = 0x00000008 sp = 0x9fBBdcaB pc = @xad4fbed33
Found by: call frame info

35 libtalk.so!network::CmdDispatcher::Run [cmdispatcher.cpp : 9@ + @xd]

r4 = Oxb8f7d4de r5 = @x9f88ddes ré = @x0000000d r7 = 0xa500cdde
r8 = 0x9fBBdd04 ré = @x@eeMN03c rie = @x9f88dcfc fp = @x9f8Bdcf8
sp = B0x9fBBdced pc = @xad4fbebld
S BT By OBl B 100 . eerereercsesereseserassses s e s Sse e SR e AR A R e e e e
: Thread @
® 1libc.so + @x126b8
rd = @xbB6e92cB rl = 0x00000000 r2 = @x00ePR062 r3 = 0x00000000 Other Bathrace
r4 = @x00000000 rs = 9x00000000 ré = @x0PPP0000 r7 = 0x000000f0
rg = Bx00PRRA62 r9 = @xbB86e92c8 rl® = @xbeb371cc rl2 = @xbeb37130
fp = @xb5176b40@ sp = @xbeb37120 1r = 0xb4flledf pc = @xb6f366b8
0xb6c73000 - Oxbbc76fff 1ibETCl.so 1?7?
@xb6cfb@@e - Oxb6d3SFff Llibstlport.so 777 Why ?7?7°?
Oxbbefdedd - Oxbefelfff libstdc++.so 777
0xb6724000 - @xb6f7dfff 1libc.so 2?77 (WARNING: No symbols, libc.so, 11DB1157852C7A1422DDB89347B8313B0)
0xb6fad0@® - Oxbbfalfff app_process32 ?77?7? (main) (WARNING: No symbols, app_process32, AB70C4D48BDCC36BEF43882516E3C6C90)
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CCTalk Architecture

| Bundles V\/eb\/ievv l Librarys

Dispatcher Center CCNative Provider

Network/Protocol
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