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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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int fd;

char buf(SIZE];
write (fd, buf, sizeof buf);
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IStream* stream;
char buf[SIZE];
stream->write (buf, sizeof buf);
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const Guid IID_IAudioFormat =

( 0x839febda, 0x25dc, 0xlldb,

. { 0x9¢c, 0x02, 0x00, 0x09, Oxbf, 0x00, 0x00, 0x01 }

class IAudioFormat :
{

public IInterface

public:
virtual unsigned char getBitsPerSample() = 0;
virtual unsigned char getChannels() = 0;
virtual unsigned short getSamplingRate() = 0;
virtual void setBitsPerSample (unsigned char bits) = 0;
virtual void setChannels (unsigned char channels) = 0;

virtual void setSamplingRate (unsigned short rate) = 0;
static const Guidé& interfaceID()
{
return IID_TAudioFormat;
}
bi
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void setChannels (IStream* stream, int channels)

{

IAudioFormat* dsp;
stream->queryInterface (IID_IAudioFormat,

reinterpret_cast<void**>(&dsp));

dsp->setChannels (channels) ;

dsp->release(); // ZOFBRVWERAEYY—2T3
}
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void setChannels (Handle<IStream> stream, int channels)
{

Handle<IAudioFormat> dsp = stream;

dsp->setChannels (channels) ;
}
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template<class I>
class Handle
{
template<class J>
Handle (const Handle<J>& compir)
{
IInterface* u = comptr.get();

if (tu)
{
object = 0;
}
else
{
void* ptr;
if (!u->queryInterface(I::interfaceID(), &ptr))
{
ptr = 0;

}
object = static_cast<I*>(ptr);
}
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[object, uuid(0328e552-25db-11db-9c02-0009b£000001) ]
interface IProcess : IInterface
{
void kill():
void start();
void start (IFile* file);
void start(IFile* file, [in] char* arguments) ;
int wait();
int getExitValue();
boolean hasExited();
void setRoot (IContext* root) ;
void setIn(IStream* input);
void setOut (IStream* output) ;
void setError (IStream* error);

X8 Av¥—7 A REHRF



4, esH—RILDER

41 PRFLA=NABE—TTAR

es ANV —FT 4 VT VAT AT, CHERBL~ UL
TRIEGE, T _XTOVRTFLAa— AN, F—T =
A RERBL LTS 7 2 OMBBREEIMFHL L L
TEHEINTWD. Tbb, K3 TR LUERER)
HBRLTWDAVNEERI—FIN~D T v T
OOV TNG, YRF A=A U F—T = AT
H—=RN~D T v T EZIIT, EOD—FNVFTY
=7 MZRH L TEDA U ANEEBRERHE SN0 %
TR, H—FXNVHDXIET D A 2 B E PO,
es H—RNVHNETRA—FVR2—F -T2
WWRARLTWAI—RNANF TVl FERIZELEDT
FHLTWVD. ZORODEHEBIZEI RV T V=
I h~DAVE—T A RRA VY, TP vD
ABEBA~DRA L ZREBEENTNS.

X :vptr Table :Method Table
this vptr0 method0
vptrl 1 methodl
vptrN v-j MethodM
Y
this o

X9 Z—H—ZBEDVRATIEFT S VEFL

2—P—TE T, I—RVAT V=7 RN
IR T A VB —T = RRA E DD —F VT
TV PRADA VT v 7 A BRICRETES &
HIZE 9 DX ST vptr & & {RFEEFE (Method Table) %
BEELTWS. T7hbb, I—%VFT7 V=7 M2/
BRSO T2 — Y —ZHOA v F—T oA ARA
U H =PRI TS 1 DT FEET D vptr
ROENP1ODEBZEL TS, ZLTCvptr £
DEBERITTRTHBORBEEZIBELTNS.

ZOWRIZE ST, 2—V—ZFDOA ¥ —T x4
ARAL VENEH—FINAT V2T FEADAL T
7 RIX this - vptrO X > THBZENTED. £
TeAE—T A ZADEDRA Y v RBECH Sz
%, REROMEBEDORA Y v RBEBIZEOH SN
DX THNB.

methodm (void* this, ..)
{
int n = this - vptr0;
va_list param;
va_start (this, param) ;
trap(n, m, param);
va_end (param) ;
if (trap BMSta2— RZIRLTW3)
throw Y R7 AfIS;
}
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typedef long long (*Method) (void* self, ...):;

long long Process::systemCall(int n, int m, va_list
param)
{
SyscallProxy* proxy = syscallTable[n];
Interface* interface = getInterface (proxy->iid);
Function method = interface->getMethod (m);
for (i = 0; i < method.getParameterCount (); ++i)
{
Parameter parameter = method.getParameter (i) ;
// parameter DELIIE CCLERNEET D
}
Method** object = proxy->getObject () ;

try
{
/] AV v FREEHL
result = (*object) [m] (object, ...);
}
catch (...)

{
// Bisha— FERE
}
for (i = 0; i < method.getParameterCount (); ++i)
{
Parameter parameter = method.getParameter (i));
// parameter DENIIE U CHERNE LT B
}
Type returnType = method.getReturnType () ;
// returnType (IS CTC result \ZB L CHERNEE T 5
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long long hall()

( Method** object;

int method;
trap (&object, &method) ;

(*object) [method] () ;

}
void* focus (void*)
{

try

{

for (;;)

{

hall();

}

}
catch (...)

{
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}

return filsfa—F
}
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