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An Extensible Operating System Architecture
Using Reflection

Shiki Okasaka' Kyu Ueno'

We propose an extensible component operating system architecture in which an
operating system kernel uses reflection to process C++ pure virtual function based
system calls and upcalls to provide a unified programming environment for application,
server, and kernel development. We found that we could even develop file subsystems

and a TCP/IP protocol stack on an existing operating system based on this architecture.
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IStream* stream;
char buf[SIZE];
stream->write(buf, sizeof buf);
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Virtual Table

: 1Stream* AAAJe> s 1Stream AAAJe> :
this vptr querylInterface

addRef
release
getPosition
setPosition
getSize
setSize
read

write

Flush
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const Guid 1ID_lAudioFormat =

0x839febda, 0x25dc, Oxlldb,

{ 0x9c, 0x02, 0x00, Ox09, Oxbf, 0x00, Ox00, OxO1 }
}:
class lAudioFormat : public IlInterface
{
public:

virtual unsigned char getBitsPerSample() = 0O;

virtual unsigned char getChannels() = 0;

virtual unsigned short getSamplingRate() = O;

virtual void setBitsPerSample(unsigned char bits) = 0;

virtual void setChannels(unsigned char channels) = 0;

virtual void setSamplingRate(unsigned short rate) = 0;

static const Guid& interfacelD()

return 11D_lAudioFormat;
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};
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void setChannels(IStream* stream, int channels)
lT1AudioFormat* dsp;
stream->querylInterface(11D_lAudioFormat,
reinterpret_cast<void**>(&dsp));
dsp->setChannels(channels) ;
dsp->release(); // ZDITRRNWEAEY V— 75
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void setChannels(Handle<IStream> stream, int channels)
Handle<lAudioFormat> dsp = stream;
dsp->setChannels(channels) ;

3}
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template<class 1>

class Handle

{
template<class J>
Handle(const Handle<J>& comptr)

{
IInterface* u = comptr.get();
if (Juw)
object = 0;
}
else
{
void* ptr;
if (lu->querylnterface(l::interfacelD(), &ptr))
ptr = 0;
object = static_cast<l*>(ptr);
}
}
¥
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[object, uuid(0328e552-25db-11db-9c02-0009bF000001)]
interface IProcess : llInterface

{
void killQ);
void start();
void start(IFile* file);
void start(IFile* file, [in] char* arguments);
int wait(Q;
int getExitvalue(Q);
boolean hasExited();
void setRoot(IContext™ root);
void setIn(IStream* input);
void setOut(IStream* output);
void setError(1Stream™ error);
3
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methodm(void* this, ..)
{
int n = this — vptrO;
va_list param;
va_start(this, param);
trap(n, m, param);
va_end(param) ;
if (trap 23fifta— REIKLTWD)
throw AT A4t
}

10 methodm D4k

& 10 (2 methodm D FHEDOEM % 3. methodm
EnEHOA U F—T oA AKRA N MEHD A
Yy REEDXIBRBIETHUOHLE, dWws L%
Moy ALK o ThH— V@i d 5. £l hI v
MHER L& EIcplfba— RRRE T,
methodm [Ixtid 5 v AT L4 % throw 3 5.

typedef long long (*Method)(void™* self, ...);

long long Process::systemCall(int n, int m, va_list
param)

{

Syscal IProxy* proxy = syscallTable[n];
Interface™* interface = getlnterface(proxy->iid);
Function method = interface->getMethod(m);

for (i = 0; i < method.getParameterCount(); ++i)

{

Parameter parameter = method.getParameter(i);
// parameter DTS U CE LR AT %

3
Method>* object = proxy->getObject();
try

{
/7 Ay REEH L
result = (*object) [m] (object, -..);

3
catch (...)
{
/7 sk a— RERAE
for (i = 0; i < method.getParameterCount(); ++i)

Parameter parameter = method.getParameter(i));
// parameter QTS U CE LR A3 2

3
Type returnType = method.getReturnType();
// returnType (26 UC result (2B U CHBE AL 23 %
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long long hall(Q)

Method** object;
int method;

trap(&object, &method) ;
(*object) [method]1 O ;

void* focus(void*)
{
try
for (3)

hal1Q;

¥
catch (...)
{
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