L4-KA (D) 01/03/26, 06/01

8§ 1.
Unique Ids
8 8 6 10
thread id chief task thread version
> chief:
> task:
> thread:
> version: L4-Ka ?
8 8 6 10
task id chief task 0 version
interrupt id 0 intr + 1
> 24 0 8
nil 0
invalid id OXFFFFFFFF
Fpages
20 4 6
pagenum 0 Tlogsz
>Sax 4 B fpage a B
)3 a B a B




§ 2.

IPC = SEND + RECV

UniqulD
§ 2.1
EAX send descriptor
ECX timeouts
EDX msg.w0
EBX msg.wl INT 0x30 ——=
EBP recv descriptor
ESI dest ID
EDI msg.-w2
§ 2.1 Send descriptor
nil OXFFFFFFFF > Send
[ ]
mem mp
| ]
reg 0 0p
| |
— 0 :

— 1 : Page mapping

EAX msg.dope + cc
ECX

EDX msg.w0

EBX msg.wl

EBP

ESI source 1D

EDI msg.-w2

—1:

. Unpropagated send operation

Propagated send operation

§ 2.2 Recv descriptor

nil

mem

reg

OXFFFFFFFF

. Receive

(dwo, dwl, dw2)

(dwO, dwl, dw2)




rmap recv Fpage 10| : Fpage

0 : Closed wait ( destID )
o |

1 : Open wait ¢( )

§ 2.2 Timeout

typedef struct {
unsigned rcv_exp:4;
unsigned snd_exp:4;
unsigned rcv_pfault:4;
unsigned snd_pfault:4;
unsigned snd_man:8;
unsigned rcv_man:8;

} 14_timeout_struct_t;

typedef union {
dword_t raw;

14_timeout_struct_t timeout;
} 14_timeout_t;

8 8 4 4 4 4
RM SM snd | rcv ES E;_1

timeout = 4 ** (15 - E) * M p sec.

#define L4_IPC_NEVER ((14_timeout_t) { raw: 0})
#define L4_IPC_TIMEOUT NULL ((14_timeout_t) { timeout: {15, 15, 15, 15, 0, 0}})
#define L4_IPC_TIMEOUT(snd_man, snd_exp, rcv_man, rcv_exp, snd_pflt, rcv_pflt)¥

( (14_timeout_t) ¥
{timeout: { rcv_exp, snd_exp, rcv_pflt, snd_pflt, snd_man, rcv._man } } )

§ 3.
§ 3.1
Send descriptor / Recv descriptor "reg"
dwo EDX
dwl EBX
dw2 EDI

14_threadid_t toThread;
dword_t out0O, outl, out2;
14_msgdope_t rcode;

14_ipc_send (toThread, NULL, outO, outl, out2, L4_IPC_NEVER, &rcode);

14_threadid_t  fromThread;
dword_t 1inO, inl, in2;



14_msgdope_t rcode;

14_ipc_wait( &fromThread, NULL, &inO, &in2, &in3, L4 IPC_NEVER, &rcode);

§ 3.2

@

@

Send descriptor / Recv descriptor

msg rcv_fpage fpage

msg size_dope a =5

o

19
msg send_dope y =5

™

1o

o

e}

dw0 EDX

dwl EBX

dw2 EDI

dw3

dw4

msg snd_dope:
Y :
0 : Out-of-line

msg size_dope:

msg send_dope:
Y :

14_threadid_t toThread;
dword_t out0O, outl, out2;
14_msgdope_t rcode;
dword_t sendmsg[8];

sendmsg[0] = sendmsg[1] = 0;
sendmsg[2] = 8 << 13;

sendmsg[6] = 3 ;
sendmsg[7] = 4 :

dword

B =0

5 =0
X |
EBX

EDI

buffer

buffer

Direct

a vy

14_ipc_send (toThread, sendmsg, outO, outl, out2, L4 IPC_NEVER, &rcode);

14_threadid_t fromThread;
dword_t 1inO, inl, in2;
14_msgdope_t rcode;
dword_t recvmsg[8];

recvmsg[0] = recvmsg[2] = 0;
recvmsg[1] = 8 << 13;

14_ipc_wait( &fromThread, recvmsg, &inO, &in2, &in3, L4 IPC_NEVER, &rcode);



§3.3 Indirect ( )
msg rcv_fpage fpage [0]
msg size_dope a =4 B =1 B dope
19 5 8
msg send_dope y =4 0 =1 o) dope
dwo EDX EDX
Direct
dwl EBX EBX
a 'y
dw2 EDI EDI
dw3 dw3 [61
dw4 —_— [7] 1
indirect dope
[10]
L I

14 _threadid_t toThread;
dword_t outO, outl, out2;
14_msgdope_t rcode;
dword_t sendmsg[12];

char sendbuf[1024];

sendmsg[0] = sendmsg[1] = O;
sendmsg[2] = 8 << 13 | 1 << 8;
sendmsg[6] = 3 ;
sendmsg[7] = 4 ;
sendmsg[8] = sizeof (sendbuf);
sendmsg[9] = sendbuf;
sendmsg[10] = sendmsg[11] = O;

14_ipc_send (toThread, sendmsg, outO, outl, out2, L4 IPC_NEVER, &rcode);

14 _threadid_t fromThread;
dword_t in0, inl, 1in2;
14_msgdope_t rcode;
dword_t recvmsg[8];

char recvbuf[2048];

recvmsg[0] = recvmsg[2] = O;
recvmsg[1] = 8 << 13 | 1 << 8;
recvmsg[8] = recvmsg[9] = O;
recvmsg[10] = sizeof (recvbuf);
recvmsg[11] = recvbuf;

14_ipc_wait( &fromThread, recvmsg, &in0O, &in2, &in3, L4_IPC_NEVER, &rcode);



8 4. Fpage

pager_thread( )

void pager_thread( )

{
14_threadid_t src;
dword_t dwO, dwl, dw2;
14_msgdope_t result;
int r;
r = 14_ipc_wait(&src, L4 IPC_OPEN_I*C, &dw0, &dwl, &dw2,
L4 _IPC_NEVER, &result);
while(1)
{
if (dw0 == 1)
dwl = kernel-info-table
else {
if ( A
dwl = | 12 << 2 | 0x02;
// Fpage = [ pagenum | 12 |1]0]
// size writable
Yelse {
dw0 = dwl = 0O;
}
}
r = 14_ipc_reply_and_wait(src, L4 _IPC_SHORT_FPAGE /* Ox2 */,
dw0, dwl, dw2,
&src, L4 IPC_OPEN_I*C, &dw0, &dwl, &dw2,
L4 IPC_NEVER, &result);
}//while
}

8§ 5. IPC call

Cf. l14-ka/apps/include/14/x86/ipc.h

int 14_ipc_call(
14_threadid_t dest, // 1D
void * send_descriptor, //
dword_t sndoO, —
dword_t sndl,
dword_t snd2, —
void * recv_descriptor, //
dword t * recvo, —
dword t * revl,
dword t * rev2, —
14_timeout_t timeout,
14_msgdope_t * result);




&
int 14_ipc_reply_and_wait(

14_threadid_t dest, // 1D
void * send_descriptor, //

dword_t sndoO,

dword_t sndl, :}

dword_t snd2,

14_threadid_t * src, // 1D

void * recv_descriptor, //
dword t * recvo,

dword t * revl, :}
dword t * rev2,
14_timeout_t  timeout,
14_msgdope_t * result);

int 14_ipc_send(

14_threadid_t dest, // 1D
void * send_descriptor, //

dword_t sndoO,

dword_t sndl, :}

dword_t snd2,
14_timeout_t timeout,
14_msgdope_t * result);

(Open wait)

int 14_ipc_wait(
14_threadid_t * src, // ID
void * recv_descriptor, //
dword t * recvo,
dword t * revl, :}
dword t * rev2,
14_timeout_t  timeout,
14_msgdope_t * result);

(Close wait)

int 14_ipc_receive(
14_threadid_t src, // ID
void * recv_descriptor, //
dword_ t * recvo,
dword t * revl, :}
dword t * rev2,
14_timeout_t  timeout,
14_msgdope_t * result);

associate_interrupt( ) IRQ-

int associate_interrupt(int irq)
{

dword_t dummy;

14_msgdope_t result;



return 14_ipc_receive (L4_INTERRUPT(irg), O, &dummy, &dummy, &dummy,
L4_IPC_TIMEOUT NULL, &result);

§ 5. Sys call

Cf. l14-ka/apps/include/14/x86/syscalls.h

Unmap

void 14_fpage_unmap(
14 _fpage t fpage,
dword_t map_mask) ;

ID
14_threadid_t 14 _myself( );

void 14 _thread_ex_regs(
14_threadid_t destliD,
dword_t eip,
dword_t esp,
14_threadid_t * preempter,
14_threadid_t * pager,

dword_t * old_eflags,
dword_t * old_eip,
dword_t * old_esp);

void 14_thread_switch(
14_threadid_t destlID);

cpu_time_t 14_thread_schedule ( ....)



14_taskid_t 14_task_new (
14_taskid_t destlD,
dword_t mcp_or_new_chief,
dword_t esp,
dword_t eip,
14_threadid_t pager);

void 14 yield( );



