Software Engineering Conference Russia
October 2017, St. Petersburg

R S -:Z Cd R . — i i B
: | —— m— — —

Co3aaHue CUCTEMHbIX CEPBUCOB AJ1A
nnatdopmbl Android

Uropb MapKoB

i

% . * kK Kk ****** Kk ok 5 x K * x

AURI GA




[TpoEeKT: cO6CTBEHHbIN TenedoH

 Crapran
* YnpaBJieHUe cBeToAMo4aMM
 COCTOAHME OOKOBbIX KOHTAKTOB

« Cneumann3mpoBaHHOE YCTPOMCTBO TAaKTUIbHOIMO
OTKJIMKA




CucteMHble cepBuchl Android

* YnpaBAAKOT annapaTHbIM obecnevyeHuem
* Ynpasnatot OC




PaboTaloT B npouecce System Server

« OtpenbHbIM Npouecc Linux
« bosblie np1Benerum

BluetoothService

BatteryService

C \( )

( PackageManagerService

——/ N A

( WindowManagerService




Obwana cxema

[poLiecc npunoxeHns Mpouecc System Server

[ lpnnoXkeHne

Cepsuc (C++)

[ Tpnno>xkeHns

[1naTtopma
Android

[pameep Linux Anpo




CepBMC paboTbl C CBETOANOJAaMMU
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[IlpynoxeHue

LedLightsManager manager =
getSystemService (Context.LEDLIGHTS SERVICE)
manager .setLights (new byte[]
{100, o0, 0, O, 100, 100, O, O, O, 100});
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Knacc ynpaB/sieHMA CEPBMUCOM

public class LedLightsManager {
public static LedLightsManager getlInstance () {

servicelnstance = ILedLightsService.Stub.asInterface (
ServiceManager.getService (Context.LEDLIGHTS SERVICE)) ;

}

public voild setLights (byte[] leds) {
try {
serviceInstance.setLights (leds) ;
} catch (RemoteException e) {}



Binder, AIDL

Binder

Mpouecc < — | Mpouecc

package android.hardware;
/** */
interface ILedLightsService

{
void setLights ( byte[] 1leds);
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CUCTEMHbIN CEPBUC

* YacTb Ha Java Ans noruku 1 uHtepdenca
K MPUNOXKEHMIO

* YacTtb Ha C/C++ ana gocrtyna K Moay/ito
HAL

JNI

LedLightsService.java

A 4

com_android_server_LedLightsService.cpp




Kopa cepBuca (Java)

public class LedLightsService extends
ILedLightsService.Stub {

public void setlLights (byte[] leds) {
1f (leds.length == 10)
nativeSetLeds (leds) ;
}

private native 1nt nativeSetLeds (byte[] leds);
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Munumanmsauma HAL 13 cepBuca

static jint 1nitHAL (JNIEnv *env, object clazz)
{

hw module *module;
int res = hw get module (LEDLIGHTS HARDWARE MODULE ID,

(const hw module t**)&module);
if (res == 0)

res = module->methods->open (module,

LEDLIGHTS HARDWARE MODULE ID,

(hw device t**)é&device);
return res;



OTtnpaBKa gaHHbIX B HAL

static jint nativeSetleds (JNIEnv *env, jobject jobj,
JbyteArray jarr)
{

int res = -1;

Jbyte *buf = env->GetByteArrayElements (jarr, NULL);
1f (buf) {
res = device->write((char *)buf);
env->ReleaseByteArrayElements (jarr, buf, JNI ABORT) ;
}

return res;



Hardware Abstraction Layer
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Moaynb HAL
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HAL, pyHKUMA 3anmcH

static int liblights write (char *buffer)

{
char cmd[LIGHTS NUM + 1];

cmd[0] = 0OxFO;
memcpy (cmd + 1, buffer, LIGHTS NUM);

return ioctl (spi fd, SPI IOC MESSAGE (1), é&cmd);



AnnapaTtHoe obecne4vyeHue
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CoopKa M npoLLUMBKa

build/evnsetup
lunch
make —-740 update-api
make -7340

adb reboot bootloader
fastboot flash system \

out/target/product/YP/system.img
fastboot reboot
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CepBHC paboTbl C KOHTAKTaMM

[poLiecc npunoxeHns Mpouecc System Server
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[IlpynoxeHune

s

W oo
N y
\_ Y,

TriggerManager manager =
getSystemService (Context.TRIGGER SERVICE) ;
int state = manager.getState()
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Knacc ynpaB/sieHMA CEPBMUCOM

public class TriggerManager
public static TriggerManager getInstance () {

servicelnstance = ITriggerService.Stub.asInterface (
ServiceManager.getService (Context.TRIGGER SERVICE) ) ;

}

public int getState () {
try f
return servicelnstance.getState() ;
} catch (RemoteException e) {return 0;}



MHTpedenc AIDL

[lpouecc

Binder

<

>

package android.hardware;

/** */

interface ITriggerService {

int getState() ;

[lpouecc
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Kopa cepBuca (Java)

public class TriggerService extends
ITriggerService.Stub {

public 1nt getState() |
return nativeGetState() ;

}

private natilive 1int nativeGetState();

}



Munumanmsauma HAL 13 cepBuca

static jint initHAL (JNIEnv *env, object clazz)
{

hw module *module;
int res = hw_get_module(TRIGGER_HARDWARE_MODULE_ID,
(const hw module t**)&module);
1f (res == 0)
res = module->methods->open (module,

TRIGGER HARDWARE MODULE 1ID,
(hw device t**)&device);

return res;



OTtnpaBKa gaHHbIX B HAL

statlic jint nativeGetState (JNIEnv *env, jobject jobj)
{

return device->readState() ;

}



Hardware Abstraction Layer
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HAL, YHKUMA YTEHUA

static int trigger readState ()
{

char buf[8];

lseek (gpio fd, 0, SEEK SET);

if (read(gpio fd, &buf, sizeof(buf)) > 0
return strcmp (buf, "1") == 0;

else
return -1;
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