HAX}L . MSHE ( http://www.hybridego.net/ )

CFEZO|E IPC A|2HIO| O{EA ZtZSt=X| 27| 8l IAudioFlinger:serMode API & A}

AudioFlinger= media_server T2 1A O| AH|AL}

ojo
o
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Service Manager Run

sevice_manager= Ct2 ZZAM|AO0|H sevive manager AMH|AE X|ZSHCt 0|Zd2 HIEA| CHE O{EH MH|A

o H¥ Hrf HA HA|0{oFTt oiCt

int main(int argc, char **argv)
{
struct binder_state *bs;
void *svemgr = BINDER_SERVICE_MANAGER;

bs = binder_open(128*1024);

if (binder_become_context_manager(bs)) {
LOGE("cannot become context manager (%s)Wn", strerror(errno));

return -1;

svemgr_handle = svemgr;
binder_loop(bs, svemgr_handler);

return 0;

LM /dev/binder EZIO|HE 2Z5}10 BINDER_SET_CONTEXT_MGR ioctl 2 SE8|A HIRIH HE EZI0|H
7} managerf{@ EESHA FCh 13 CH2 2mE SO|ThAM CH2 ZMAZ2E ofF HoE7} 97|18 7|
cra|A| sict.

void binder_loop(struct binder_state *bs, binder_handler func)
{

int res;

struct binder_write_read bwr;

unsigned readbuf[32];

bwr.write_size = 0;
bwr.write_consumed = 0;

bwr.write_buffer = 0;

readbuf[0] = BC_ENTER_LOOPER;

binder_write(bs, readbuf, sizeof(unsigned));


http://www.hybridego.net/

for (i) {
bwr.read_size = sizeof(readbuf);
bwr.read_consumed = 0;

bwr.read_buffer = (unsigned) readbuf;

res = ioctl(bs->fd, BINDER_WRITE_READ, &bwr);

if (res < 0) {
LOGE("binder_loop: ioctl failed (%s)Wn", strerror(errno));
break;

1

res = binder_parse(bs, 0, readbuf, bwr.read_consumed, func);

if (res == 0) {
LOGE("binder_loop: unexpected reply?!¥n");
break;
1
if (res < 0) {
LOGE("binder_loop: io error %d %s#n", res, strerror(errno));
break;
1

BINDER_SERVICE_MANAGER & FOo|ZA Elet.

/* the one magic object */
#define BINDER_SERVICE_MANAGER ((void*) 0)

BINDER_SERVICE_MANAGER = service_manager2 9|8 S2E SHSO|C} [H2 TRAHASL HIEA| 0 o
£2 A8BHA service_manager?l EAIsH0F SHCE.

Get IServiceManager

IServiceManager ~ QIAEAZE A7 @k © Lol W2 IServiceManagercppd| e

defaultServiceManagerg &%= Z0|C}
sp<IServiceManager> defaultServiceManager()

{
if (gDefaultServiceManager != NULL) return gDefaultServiceManager;

AutoMutex _I(gDefaultServiceManagerLock);



if (gDefaultServiceManager == NULL) {
gDefaultServiceManager = interface_cast<IServiceManager>(
ProcessState::self()->getContextObject(NULL));

return gDefaultServiceManager;

gDefaultServiceManager = libutilo] HO|&|0f QUCt JdEfjAM O m=ZIOMO|Lt 2to|E2{2|7t libutilg =3t
st Que® o HEZ2 A1 UYS Ao OjA=2 ot Z=EAM20| T StLtr ok MF
gDegaultServiceManager= NULL Zf= Z31 QUCE J2fAl O|ZH2 MZ0| ProcessStaterself)E S
ProcessState QIAEAE AH=C} St T ZAM A= EF SFLFQ| ProcessState QA EAE ZF=C} ProcessState &=

IPCThreadStateE AF23}7||dl| /dev/binder EEIO|HE 2 E=&Z0|Ct.

ProcessState::ProcessState()

: mDriverFD(open_driver())

O|H| £2|= ProcessStatel| QUAEA SILIE A QALY

O|X| getContextObjectE HX}

sp<IBinder> ProcessState::getContextObject(const sp<IBinder>& caller)
{
if (supportsProcesses()) {
return getStrongProxyForHandle(0);
} else {

return getContextObject(String16("default”), caller);

HE = binder driver& H&%Ct JdEffA 22|= getStrongProxyForHandle O Z=%t&Z0|Ct (Handle 0=

service managerE ?lof OSf=|RUCt CH30| 2FE AO|CtH)
sp<IBinder> ProcessState::getStrongProxyForHandle(int32_t handle)
{

sp<IBinder> result;

AutoMutex _|(mLock);

return result;

X0 b = NULLE 3L} BpBinder= remote binder objectE |8t base proxy classO|Ct.



BpBinder::BpBinder(int32_t handle)
: mHandle(handle)
, mAlive(1)
, mObitsSent(0)
, mObituaries(NULL)

LOGV("Creating BpBinder %p handle %d¥n", this, mHandle);
extendObjectLifetime(OBJECT_LIFETIME_WEAK);
IPCThreadState::self()->incWeakHandle(handle);
IPCThreadState:incWeakHandle 2 output bufferdf 1= BC_INCREFS HHE FE7}SHCt
void IPCThreadState:incWeakHandle(int32_t handle)
{
LOG_REMOTEREFS("IPCThreadState::incWeakHandle(%d)#n", handle);

mOut.writelnt32(BC_INCREFS);
mOut.writelnt32(handle);

O|X| getContextObject = BpBinder QIAEHAE E|H

rot

FC}. interface_cast= Iinterface.hOf Ho k|0 RULCH

inline sp<IServiceManager> interface_cast(const sp<IBinder>& obj)

{

return IServiceManager::asinterface(obj);

IServiceManagerQ| Ho| HEE0|LC}.

class IServiceManager : public IInterface

{
public:
DECLARE_META_INTERFACE(ServiceManager);

/i
* Retrieve an existing service, blocking for a few seconds
* if it doesn't yet exist.
*/

virtual sp<IBinder> getService( const Stringl6& name) const = 0;

/**



* Retrieve an existing service, non-blocking.

*
/
virtual sp<IBinder> checkService( const Stringl6& name) const = 0;
/**
* Register a service.
*/
virtual status_t addService( const Stringl6& name,
const sp<IBinder>& service) = 0;
/**
* Return list of all existing services.
*/
virtual Vector<String16> listServices() = 0;
enum {
GET_SERVICE_TRANSACTION = IBinder:FIRST_CALL_TRANSACTION,
CHECK_SERVICE_TRANSACTION,
ADD_SERVICE_TRANSACTION,
LIST_SERVICES_TRANSACTION,
|3

|3

DEVLARE_META_INTERFACE Oj3 2% lnterface.h0| Ch2X 2 HMo|g|of QICh 12|D O|HS Cfe

g2 Ao|L.

static const String16 descriptor;
static sp<IServiceManager> asInterface(const sp<IBinder>& obj);

virtual Stringl6 getinterfaceDescriptor() const;

B 74 &3 DECLARE_METAINTERFACE OjI 2= SJjo| staZ2 Moisi=g|
IMPLEMENT_META_INTERFACE Dj3L 20| |8} AlSHEIC}.

IMPLEMENT_META_INTERFACE(ServiceManager, "android.os.IServiceManager");

FCL ey SRt
const Stringl6 IServiceManager::descriptor(NAME);
String16 IServiceManager:getinterfaceDescriptor() const {

return IServiceManager::descriptor;
1

sp<IServiceManager> IServiceManager::asinterface(const sp<IBinder>& obj)

{

sp<IServiceManager> intr;

kU
N
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IServiceManager.cppOf| A{



if (obj = NULL) {
intr = static_cast<IServiceManager*>(
obj->queryLocallnterface(
IServiceManager::descriptor).get());
if (intr == NULL) {

intr = new BpServiceManager(obj);

}

return intr;

2 A IServiceManager:asinterface = BpServiceManager QIAEAZE F|ESHCL BpServiceManager &4
BnServiceManagsserE 2ot proxyXd 2t&otLt. IServiceManager?| GAt2 AX|H 2 Z BpServiceManager

o &48%ts 7t 8 TESL,

Summary:
O] M42 remote QHMEZ 93t proxy @EHMEZ OfEH 224 YK YHFLH
o222l MH|A-IFunnyTestE +&st2{® Chg2 Mz O2fstH ECh
® DECLARE_META_INTERFACE(FunnyTest) 0132 E 02{&£°| header L} 20| E=Ct
® IMPLEMENT_META_INTERFACE(Funnytest, “your unuque name”) O3 2E 0 2{&£2| interface source
file Of =Lt
® O &9 BpFunnyTest E2jAE AlATILICE

Generate AudioFlinger Service
Media_server T2 12 AudioFlinger MH|AE A|Zfgt Z4QL|CL.

int main(int argc, char** argv)

sp<ProcessState> proc(ProcessState::self());
sp<IServiceManager> sm = defaultServiceManager();
LOGI("ServiceManager: %p", sm.get();
AudioFlinger:instantiate();
MediaPlayerService:instantiate();
CameraService:instantiate();
ProcessState::self()->startThreadPool();
IPCThreadState::self()->joinThreadPool();

.

AudioFlinger &= IServiceManager:addServiceE ZZ=3}= RPC Call O|Ct.

void AudioFlinger:instantiate() {

defaultServiceManager()->addService(



String16("media.audio_flinger"), new AudioFlinger());

AudioFlinger = BnAudioFlinger2 2 £ A&8t=CF 0| A2 Bninterface 24 2| HE X 0|C}

class BnAudioFlinger : public Bnlnterface<IAudioFlinger>

{

public:
virtual status_t onTransact( uint32_t code,
const Parcel& data,
Parcel* reply,
uint32_t flags = 0);
b

BnInterface = BBinder2 £ E| AtHb=r}
template <typename INTERFACE>
class Bnlnterface : public INTERFACE, public BBinder
{
public:
virtual sp<Iinterface> querylLocallnterface(const Stringl6& _descriptor);
virtual String16 getlnterfaceDescriptor() const;
protected:
virtual IBinder* onAsBinder();
Y
template <typename INTERFACE>
IBinder* BnInterface<INTERFACE>::onAsBinder()
{

return this;

=

BnInterfaceQ| AlA0|| =M H}2tH E{ 7} IserviceManager:addService € E1tst= AE & 5= A=4 O|A
2 MZL& AudioFlinger QIAEAO| FAO0|CL BBinder= Ibinder2 HE IDMME|QID 0] transact =

onTracsact 7fAtSt~E S ESiC

-

status_t BBinder::transact(

uint32_t code, const Parcel& data, Parcel* reply, uint32_t flags)

data.setDataPosition(0);

status_t err = NO_ERROR;
switch (code) {
case PING_TRANSACTION:
reply->writeInt32(pingBinder());



break;
default:
err = onTransact(code, data, reply, flags);
break;
}
if (reply '= NULL) {
reply->setDataPosition(0);
}

return err;
}
7t =523t Jtatet= onTransactO|Ct. BnAudioFlinger 7t 7tatst+E& AAMUCL A|Lt2|2 CHE2HH 2=
CHX| SET_.MODE £7|0f cist ZH AT T3St Z40|C}

status_t BnAudioFlinger:onTransact(

uint32_t code, const Parcel& data, Parcel* reply, uint32_t flags)

switch(code) {
case SET_MODE: {
CHECK_INTERFACE(IAudioFlinger, data, reply);
int mode = data.readInt32();
reply->writelnt32( setMode(mode) );
return NO_ERROR;
} break;
media_server £ IPCThreadState:joinThreadPoolE Edll ZEZZ Z0{Z ZAO|Ct. service_manager +
talkWithDriver O CtE Z2MAM=ZEH HO|HE 7|CtE AO|Ct.

void IPCThreadState:joinThreadPool(bool isMain)

{
mOut.writelnt32(isMain ? BC_ENTER_LOOPER : BC_REGISTER_LOOPER);

status_t result;
do {
int32_t cmd;
result = talkWithDriver();
if (result >= NO_ERROR) {
size_t IN = mIn.dataAvail();
if IN < sizeof(int32_t)) continue;
cmd = min.readInt32();
result = executeCommand(cmd);

}
// Let this thread exit the thread pool if it is no longer



// needed and it is not the main process thread.
if(result == TIMED_OUT && !isMain) {
break;
}
} while (result '= -ECONNREFUSED && result != -EBADF);

mOut.writelnt32(BC_EXIT_LOOPER);
talkWithDriver(false);

Ol 22| [FunnyTestE AlsHdia{™ Cr2ar ZH0| BFH E=ICt
® O &2| BnFunnyTest EeiAE AAsiat
o IZNAOAM OES MH|AZ MAAMFA M IPCThreadState:joinThreadPool € ZZ3}0{ binder

2 9st 2mE ARBICE

n

RPC Call IServiceManager::addService

22| 7} IServiceManager:addService @ =3iLCt. 0|2 BpServiceManager:addServiceE S Z3UCH= 2|0|0|LC}.

virtual status_t addService(const String1l6& name, const sp<IBinder>& service)

{
Parcel data, reply;
data.writelnterfaceToken(IServiceManager::getinterfaceDescriptor());
data.writeStringl6(name);
data.writeStrongBinder(service);
status_t err = remote()->transact(ADD_SERVICE_TRANSACTION, data, &reply);
return err == NO_ERROR ? reply.readInt32() : err;

Parcel2 ZIEHSICE R2|= O|AS ALHQ et H2Zhe 4= QUCH MH|A IbEtHE 7} BBinder
QEMEBn SZEE Ot = AudioFlingen € 7t2|7|1 UCts A FEd|e)
status_t Parcel:writeStrongBinder(const sp<IBinder>& val)

{

return flatten_binder(ProcessState::self(), val, this);
flatten_binder= StL2| Binder -2 A4 MSICEH BBinderZ} K| binder ZHA||0|7| [ 20, ZE=
WwrtMo =2 OFAE gielez Zeprlict

status_t flatten_binder(const sp<ProcessState>& proc,

const sp<IBinder>& binder, Parcel* out)

flat_binder_object obj;



obj.flags = 0x7f | FLAT_BINDER_FLAG_ACCEPTS_FDS;
if (binder != NULL) {
IBinder *local = binder->localBinder();
if (Nlocal) {
BpBinder *proxy = binder->remoteBinder();
if (proxy == NULL) {
LOGE("null proxy");
}
const int32_t handle = proxy ? proxy->handle() : O
obj.type = BINDER_TYPE_HANDLE;
obj.handle = handle;
obj.cookie = NULL;
} else {
obj.type = BINDER_TYPE_BINDER;
obj.binder = local->getWeakRefs();

obj.cookie = local;

}
}
return finish_flatten_binder(binder, obj, out);
}
wot 288 =23igl XY F=AT) packete 2 E0{7HCH(0| A2 CH20| A Z40|C}) addService RPC
2EE 9t i2lE THELCHS BpServiceManager:addService= BpBinder2| transactE = &8t 0|LCt.

status_t BpBinder:transact(

uint32_t code, const Parcel& data, Parcel* reply, uint32_t flags)

// Once a binder has died, it will never come back to life.
if (mAlive) {
status_t status = IPCThreadState::self()->transact(
mHandle, code, data, reply, flags);
if (status == DEAD_OBJECT) mAlive = 0
return status;

}
return DEAD_OBJECT;

BpBinder= IPCThreadState:transactE E=3}0] mHandle0f 3|Ydl= HICIG QLEMEZ EHMM S

AlZHSECE AILE2| 20| M mHandle 2 0 O|LC}.

status_t IPCThreadState:transact(int32_t handle,

uint32_t code, const Parcel& data,



Parcel* reply, uint32_t flags)

status_t err = data.errorCheck();

flags |= TF_ACCEPT_FDS;

if (err == NO_ERROR) {
LOG_ONEWAY(">>>> SEND from pid %d uid %d %s", getpid(), getuid(),
(flags & TF_ONE_WAY) == 0 ? "READ REPLY" : "ONE WAY");
err = writeTransactionData(BC_TRANSACTION, flags, handle, code, data, NULL);

if (err '= NO_ERROR) {
if (reply) reply->setError(err);

return (mLastError = err);

if (flags & TF_ONE_WAY) == 0) {
if (reply) {
err = waitForResponse(reply);
} else {
Parcel fakeReply;
err = waitForResponse(&fakeReply);
}
} else {
err = waitForResponse(NULL, NULL);
}

return err;

IPCThreadState:transact = AHRMZ writeTransactionDataE &S0 HIQIHHEERIO|HE ot EGHAM

structureE =gl ICt

CtE 2tels FF82k o] fE2 HAHFHEE20|H 7t ERMMN EfNS =HQI5t7| 23 0@ S5t

status_t IPCThreadState:writeTransactionData(int32_t cmd, uint32_t binderFlags,
int32_t handle, uint32_t code, const Parcel& data, status_t* statusBuffer)

binder_transaction_data tr;
tr.target.handle = handle;

tr.code = code;

tr.flags = binderFlags;



const status_t err = data.errorCheck();

if (err == NO_ERROR) {
tr.data_size = data.ipcDataSize();
tr.data.ptr.buffer = data.ipcData();
tr.offsets_size = data.ipcObjectsCount()*sizeof(size_t);
tr.data.ptr.offsets = data.ipcObjects();

} else if (statusBuffer) {
tr.flags |= TF_STATUS_CODE;
*statusBuffer = err;
tr.data_size = sizeof(status_t);
tr.data.ptr.buffer = statusBuffer;
tr.offsets_size = 0;
tr.data.ptr.offsets = NULL;

} else {
return (mLastError = err);

}

mOut.writeInt32(cmd);

mOut.write(&tr, sizeof(tr));

return NO_ERROR;

2™ waitForResponse= talkWithDriverE ZZ=3}0{ BINDER_WRITE_READ ioctlE 7t 2Lt

#if defined(HAVE_ANDROID_OS)
if (ioctl(mProcess->mDriverFD, BINDER_WRITE_READ, &bwr) >= 0)
err = NO_ERROR;
else
err = -errno;

#else
J2{H O|X Eai™Md Ojo|H 7t HIGFEERIO|HE HYEE| UL

Summary:
Proxy QEMEL RPC 35S /o) LR HZS AT D2|D BReICi7 SEto|Bo] IS 47|9/
BINDER_WRITE_READZ £2{WC} 1 D§zl2 3Alo| XMo|=l T}ZI0|Ct RPCEZS 2|3lA{ BC_TRANSACTION
Il Etele ARg3tCL
Of 2{22| IFunnyTestE Aldlisle{™ CtSS [f2ts)t.

® OE9 MHATF MA#FOl T ZMAO|AM [ServiceManager:addServiceE S =dj| A

servier_manager0f| AMH|AE SEd|zt.

Transaction in Binder Kernel Driver



ofd =2 M A7} /dev/binder EE}O|HE & [, 4238}= binder_proc structure= binder_open0f|Af &2t

Z0]ct.

static int binder_open(struct inode *nodp, struct file *filp)

{

struct binder_proc *proc;

proc = kzalloc(sizeof(*proc), GFP_KERNEL);
if (proc == NULL)

return -ENOMEM,;
get_task_struct(current);
proc->tsk = current;
INIT_LIST_HEAD(&proc->todo);
init_waitqueue_head(&proc->wait);
proc->default_priority = task_nice(current);
mutex_lock(&binder_lock);
binder_stats.obj_created[BINDER_STAT_PROC]++;
hlist_add_head(&proc->proc_node, &binder_procs);
proc->pid = current->group_leader->pid;
INIT_LIST_HEAD(&proc->delivered_death);
filp->private_data = proc;
mutex_unlock(&binder_lock);
if (binder_proc_dir_entry_proc) {

char strbuf[11];

snprintf(strbuf, sizeof(strbuf), "%u", proc->pid);

create_proc_read_entry(strbuf, S_IRUGO, binder_proc_dir_entry_proc,

binder_read_proc_proc, proc);

}

return O;

M O ioctlO] Z&HZ [f, EEI0|H= ZEMA HEE & = UL
BINDER_WRITE_READ ioctlS £} ®<=EIC},

[m

HWHME OIolH =

case BINDER_WRITE_READ: {
struct binder_write_read bwr;
if (size != sizeof(struct binder_write_read)) {

ret = -EINVAL;
goto err;

}

if (copy_from_user(&bwr, ubuf, sizeof(bwr))) {
ret = -EFAULT;



goto err;
}
if (owr.write_size > 0) {
ret = binder_thread_write(proc, thread, (void __user *)bwr.write_buffer, bwr.write_size,
&bwr.write_consumed);
if (ret < 0) {
bwr.read_consumed = 0;
if (copy_to_user(ubuf, &bwr, sizeof(bwr)))
ret = -EFAULT;
goto err;
1
}
if (bwr.read_size > 0) {
ret = binder_thread_read(proc, thread, (void __user *)bwr.read_buffer,
bwr.read_size, &bwr.read_consumed, filp->f_flags & O_NONBLOCK);
if (list_empty(&proc->todo))
wake_up_interruptible(&proc->wait);
if (ret < 0) {
if (copy_to_user(ubuf, &bwr, sizeof(bwr)))
ret = -EFAULT;
goto err;
1
}
if (copy_to_user(ubuf, &bwr, sizeof(bwr))) {

ret = -EFAULT;
goto err;

}

break;

}

Driver first handles= 211, 2+=Ct. binder_thread_writeE & X}. binder_thread_write2| Al write HIH9|
o

YHOIS parse 37, o HWES Mo Fzo|ct

-

—

= o

[

uint32_t cmd;
void __user *ptr = buffer + *consumed;
void __user *end = buffer + size;
while (ptr < end && thread->return_error == BR_OK) {
if (get_user(cmd, (uint32_t __user *)ptr))
return -EFAULT;
ptr += sizeof(uint32_t);
if (LIOC_NR(cmd) < ARRAY_SIZE(binder_stats.bc)) {
binder_stats.bc[_IOC_NR(cmd)]++;
proc->stats.bc[ IOC_NR(cmd)]++;



thread->stats.bc[_IOC_NR(cmd)]++;

}
switch (cmd) {

case ***;

default:
printk(KERN_ERR "binder: %d:%d unknown command %dWn", proc->pid, thread->pid, cmd);
return -EINVAL;
}

*consumed = ptr - buffer;

f—

FElE FHe HUMETL AlLt2[20] B EHS = Utk 2 & Stht= BCINCREFS OfLf.

case BC_INCREFS:
case BC_ACQUIRE:
case BC_RELEASE:
case BC_DECREFS: {
uint32_t target;
struct binder_ref *ref;

const char *debug_string;

if (get_user(target, (uint32_t __user *)ptr))
return -EFAULT;
ptr += sizeof(uint32_t);
if (target == 0 && binder_context_mgr_node &&
(cmd == BC_INCREFS || cmd == BC_ACQUIRE)) {
ref = binder_get_ref_for_node(proc,
binder_context_mgr_node);
} else
ref = binder_get_ref(proc, target);
if (ref == NULL) {
binder_user_error("binder: %d:%d refcou"
"nt change on invalid ref %d#n",
proc->pid, thread->pid, target);
break;
} switch (cmd) {
case BC_INCREFS:
debug_string = "IncRefs";
binder_inc_ref(ref, 0, NULL);
break;
}
break;



ALIE| 20| A target2 00| ElZi0|2tn L22|7F Fof| AFHE ZHE 7|Adl2} system_manager 7}

BINDER_SET_CONTEXT_MGR ioctl® =% [ binder_context_mgr_mode = handle 0 & L}E(LIEE

MAEEICE dgfAM 7| A= EtX| binder_context_mgr_node =EE <3t &xX sl A2 3

binder_context_mgr_node = binder_new_node(proc, NULL);

Ct2 3l7}X|= BC_TRANSACTION O|C}.

case BC_TRANSACTION:
case BC_REPLY: {

struct binder_transaction_data tr;

if (copy_from_user(&tr, ptr, sizeof(tr)))
return -EFAULT;
ptr += sizeof(tr);
binder_transaction(proc, thread, &tr, cmd == BC_REPLY);
break;

—

fp = (struct flat_binder_object *)(t->buffer->data + *offp);
switch (fp->type) {
case BINDER_TYPE_BINDER:
case BINDER_TYPE_WEAK_BINDER: {
struct binder_ref *ref;
struct binder_node *node = binder_get_node(proc, fp->binder);
if (node == NULL) {
node = binder_new_node(proc, fp->binder);
if (node == NULL) {
return_error = BR_FAILED_REPLY;
goto err_binder_new_node_failed;
}
node->cookie = fp->cookie;
1
ref = binder_get_ref_for_node(target_proc, node);
if (ref == NULL) {
return_error = BR_FAILED_REPLY;
goto err_binder_get_ref_for_node_failed; }
if (fo->type == BINDER_TYPE_BINDER)
fp->type = BINDER_TYPE_HANDLE;

ol
—
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else
fp->type = BINDER_TYPE_WEAK_HANDLE;
fp->handle = ref->desc;
binder_inc_ref(ref, fp->type == BINDER_TYPE_HANDLE, &thread->todo);
if (binder_debug_mask & BINDER_DEBUG_TRANSACTION)
printk(KERN_INFO " node %d u%p -> ref %d desc %d¥#n",
node->debug_id, node->ptr, ref->debug_id, ref->desc);
} break;

binder_transaction 2 E}Z0| handle 0 O|2t= ZH& & ZAO0|C} d2fAM O] target_node, target_procit

target_thread2 7| QeiA CI2 E7|2 Adsict

} else {
target_node = binder_context_mgr_node;
if (target_node == NULL) {
return_error = BR_DEAD_REPLY;
goto err_no_context_mgr_node;
}
}

e->to_node = target_node->debug_id;
target_proc = target_node->proc;
if ((tr->flags & TF_ONE_WAY) && thread->transaction_stack) {
struct binder_transaction *tmp;
tmp = thread->transaction_stack;
while (tmp) {
if (tmp->from && tmp->from->proc == target_proc)
target_thread = tmp->from;
tmp = tmp->from_parent;
1
}

OtEIL] binder_transaction2 0| requestE Z|AE0 AO{EdS Z{0|1 binder_thread_read 2| waiting

thread& 7 &C}.

t->work.type = BINDER_WORK_TRANSACTION;
list_add_tail(&t->work.entry, target_list);
tcomplete->type = BINDER_WORK_TRANSACTION_COMPLETE;
list_add_tail(&tcomplete->entry, &thread->todo);
if (target_wait)

wake_up_interruptible(target_wait);

O|AM| binder_thread_read & &X}. service_manager 7} S&tgt [, SILtO| requestZt HYEHEH77FX] Of 7| Of| A

7|ete[2 A= AOIL,.



ret = wait_event_interruptible_exclusive(proc->wait, binder_has_proc_work(proc, thread));

media_server 2E2E 0O/2] 47| 20 ZZ2MAE TG D Al siCE O A E= media_serverQ| write

HHI{o| O|O|E{E system_menager®| read HIHZ S A(SHCE.

tr.data_size = t->buffer->data_size;

tr.offsets_size = t->buffer->offsets_size;
tr.data.ptr.buffer = (void *)((void *)t->buffer->data + proc->user_buffer_offset);
tr.data.ptr.offsets = tr.data.ptr.ouffer + ALIGN(t->buffer->data_size, sizeof(void *));

if (put_user(cmd, (uint32_t __user *)ptr))
return -EFAULT;

ptr += sizeof(uint32_t);

if (copy_to_user(ptr, &tr, sizeof(tr)))
return -EFAULT;

ptr += sizeof(tr);

Summary:
O MM2 RPC 2E2| SZ0|AE AO[EO|AM MHAOIEZO| OO SES &YUCH

Service Manager Handle Add Service

K& 7X| service_manager= media_server2 52 E BR_TRANSACTIONS| ImjZlE AQUCt A oA

binder_paserE T =AM IjZIS EEHSHCE

case BR_TRANSACTION: {
if (func) {
unsigned rdata[256/4];
struct binder_io msg;
struct binder_io reply;

int res;

bio_init(&reply, rdata, sizeof(rdata), 4);
bio_init_from_txn(&msg, txn);
res = func(bs, txn, &msg, &reply);
binder_send_reply(bs, &reply, txn->data, res);
1
ptr += sizeof(*txn) / sizeof(uint32_t);
break;

binder_parser= svcmgr_hadlerE& Z &30 BR_TRANSACTION IjZlE £AM3st1 0f
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int svemgr_handler(struct binder_state *bs,
struct binder_txn *txn,

struct binder_io *msg, struct binder_io *reply)

struct svcinfo *si;
uintlé_t *s;
unsigned len;

void *ptr;

if (txn->target != svemgr_handle)

return -1;

s = bio_get_stringl6(msg, &len);

if (len != (sizeof(svemgr_id) / 2)) ||
memcmp(svemgr_id, s, sizeof(svemgr_id))) {
fprintf(stderr,"invalid id %s¥#n", str8(s));

return -1;

switch(txn->code) {
case SVC_MGR_ADD_SERVICE:
s = bio_get_stringl6(msg, &len);
ptr = bio_get_ref(msg);
if (do_add_service(bs, s, len, ptr, txn->sender_euid))
return -1;
break;

2 M service_managere= BFLtO| AMH|AE s2t 0|2 A1 Al Z{O|Ct. 2|1 bio_get refE S

object HEE A =C}.

void *bio_get_ref(struct binder_io *bio)
{

struct binder_object *obj;
obj = _bio_get_obj(bio);
if (lobj)

return O;

if (obj->type == BINDER_TYPE_HANDLE)



return obj->pointer;

return O;

bio_get_ref= flatten_binder®| Z ¢S of2siCt do_add_service= OFX|2+0j BC_ACQUIREE =

Ol LIEtLIE A0 CHE Z$HE X (strong reference)& Y=Lt

Summary:
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Get IAudioFlinger

0] HAE L AudioSystemO| &tLtQ| IAudioFlingerE 7| 9|3t Z0|LC}.
// establish binder interface to AudioFlinger service
const sp<IAudioFlinger>& AudioSystem::get_audio_flinger()
{
Mutex::Autolock _l(gLock);
if (JAudioFlinger.get() == 0) {
sp<IServiceManager> sm = defaultServiceManager();

sp<IBinder> binder;

do {
binder = sm->getService(String16("media.audio_flinger"));
if (binder !'= 0)
break;

LOGW("AudioFlinger not published, waiting...");
usleep(500000); // 0.5 s
} while(true);
gAudioFlinger = interface_cast<IAudioFlinger>(binder);
}
LOGE_IF(gAudioFlinger==0, "no AudioFlinger!?");

return gAudioFlinger;
IServiceManager:getSerivce = BpServiceManger:getServiceZ @& EIC}.
virtual sp<IBinder> getService(const Stringl6& name) const

{

unsigned n;
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for (n = 0; n < 5; n++){
sp<IBinder> svc = checkService(name);
if (svc '= NULL) return svc;
LOGI("Waiting for sevice %s..#n", String8(name).string());
sleep(1);
}
return NULL;

virtual sp<IBinder> checkService( const Stringl6& name) const

Parcel data, reply;
data.writelnterfaceToken(IServiceManager:getinterfaceDescriptor());

data.writeString16(name);
remote()->transact(CHECK_SERVICE_TRANSACTION, data, &reply);
return reply.readStrongBinder();

2457 ol ==52 OX|e =z HIQIGZ EERI0|HE &3l service_manager ZZ M| A0 &0 & Ct.

switch(txn->code) {
case SVC_MGR_GET_SERVICE:
case SVC_MGR_CHECK_SERVICE:
s = bio_get_stringl6(msg, &len);
ptr = do_find_service(bs, s, len);
if (!ptr)
break;
bio_put_ref(reply, ptr);
return O;

J2{®™M service_manager= media_server0j OJg M™M=l O|F HEZ SHIIC
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While for IServiceManager it always use handle 0.

RPC Call IAudioFlinger::SetMode
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virtual status_t setMode(int mode)
{
Parcel data, reply;
data.writelnterfaceToken(IAudioFlinger:getinterfaceDescriptor());
data.writelnt32(mode);
remote()->transact(SET_MODE, data, &reply);
return reply.readInt32();

IServiceManager:addService®| 2MXZ 0| T4 BiLS| THZIS MMstn HIQIGFHEEZIO|H0f O]
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Handle IAudioFlinger::SetMode

HIQIQHEERZIO|H= A= mediaserver ZIZZMAC| Read MHEE ME  ZAo|Ck O
IPCThreadState:joinThreadPoolOf|A{ AISHEICt AEE CHA| EX}.
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void IPCThreadState:;joinThreadPool(bool isMain)

{
mOut.writelnt32(isMain ? BC_ENTER_LOOPER : BC_REGISTER_LOOPER);

status_t result;
do {
int32_t cmd;
result = talkWithDriver();
if (result >= NO_ERROR) {
size_t IN = miIn.dataAvail();
if IN < sizeof(int32_t)) continue;
cmd = min.readInt32();

result = executeCommand(cmd);

// Let this thread exit the thread pool if it is no longer
// needed and it is not the main process thread.
if(result == TIMED_OUT && !isMain) {
break;
}
} while (result '= -ECONNREFUSED && result '= -EBADF);

mOut.writelnt32(BC_EXIT_LOOPER);
talkWithDriver(false);



O|EH0f| talkWithDriver= BpServiceManager:serMode 7t XMAM3t 1§zl 2|&6& Zojct. 12|
excuteCommand= HMEE X2|& Z{0|C}. O] A|L}2|20|A M E= BR_TRANSACTION O|C}.

case BR_TRANSACTION:
{

binder_transaction_data tr;

Parcel reply;

if (tr.target.ptr) {
sp<BBinder> b((BBinder*)tr.cookie);
const status_t error = b->transact(tr.code, buffer, &reply, 0);

1

if (error < NO_ERROR) reply.setError(error);

} else {
const status_t error = the_context_object->transact(tr.code, buffer, &reply, O0);
if (error < NO_ERROR) reply.setError(error);
}

if ((tr.flags & TF_ONE_WAY) == 0) {
LOG_ONEWAY("Sending reply to %d!", mCallingPid);
sendReply(reply, 0);

} else {
LOG_ONEWAY("NOT sending reply to %d!", mCallingPid);

}
}
break;
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status_t BnAudioFlinger:onTransact(

uint32_t code, const Parcel& data, Parcel* reply, uint32_t flags)

case SET_MODE: {
CHECK_INTERFACE(IAudioFlinger, data, reply);
int mode = data.readInt32();
reply->writelnt32( setMode(mode) );
return NO_ERROR;



} break;

—

2™ 22 sendReplyE Eof MZE ZAO|Ct.

status_t IPCThreadState::sendReply(const Parcel& reply, uint32_t flags)
{
status_t err;
status_t statusBuffer;
err = writeTransactionData(BC_REPLY, flags, -1, O, reply, &statusBuffer);
if (err < NO_ERROR) return err;

return waitForResponse(NULL, NULL);
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