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initialize()

while(true) {
if (condition_1) action_1();
if (condition_2) action_2();

if (condition_n) acition_n();

}
. C J
. 1/0 ;
2. :(Event-Driven system)
D). (Foreground/Background) s
( ) ! 1 ’
( )
. 1/O , ,

1-2

192



VRTX —CMR

2
1-2
( ) ° (Interrupt latency
time), (response time) (recovery time) . 1-2
1-3
2. (Multitasking ~ Multi-thread Program Model- RTOS)

193



VRTX

—CMR

RTOS, RTOS

CPU

194

ISRn

A

CPU
RTOS



VRTX —CMR

RTOS :
y C J
©)
: (tightly-coupled system)
(loosely-coupled system) o
( : SMP),
1.5
151
(Monitor), °

195



VRTX —CMR

L= L L

(Operating System). ,

? |IEEE UNIX

: 1/O
= /O . °

o

(event_driven),

196



VRTX —CMR

( K- K ) (
) .
152
, , 8 16
. 32 64 .
, : . TCP/IIP
. GUI °
(Embedded Systems Programming) ,
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VRTXsa

VRTXsa . L e
, N ( CPU ) . ,
. VRTXsa VRTX32VRTXmc/VRTXocVRTX5

3.1. VRTXsa

VRTXsa s

3.1.1

1/0

N o o b~ 0D P

3.1.2

VRTXsa ; :
1 : VRTXsa CPU,

2. : N VRTXsa

, VRTXsa , o
3. : VRTXsa ,
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( :IFX,SNX, )
3.2 VRTXsa
VRTXsa . VRTXsa
VRTXsa
VRTXsa ., VRTXsa
| | RTL
| MICROTEC
| VRIXsa |
Nanokernel | Nanokernel | RTL
| ! |
|CPU| | MEMORY | |FPU| | 1/O | |CLK|
3-1 VRTXsa
VRTXsa
VRTXsa “ , VRTXsa
VRTXsa , VRTX ( : SC-
TCREATE, SC-TDELETE, ) . VRTXsa

Xconfig
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VRTX
3.3 VRTXsa
VRTXsa ,
1/0
VRTXsa
1/0
ISR ISR ISR
PROM | RAM | Micro- Char Clock | Other —
processor | 1/0O Dev Peripherals
| | | | |
[ I I
32 VRTXsa
. ° 3-1 :
3-2 VRTXsa , , VRTXsa
PROM, RAM, CPU, CLOCK, le; ;
3-3 VRTXsa
3.4 VRTXsa

1. { Context Switch)
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+[ VRTXsa

L, VRTXsa
IDT
TSR
E— ISR
g ISR

[ VRTXsa

f

{Task3 }7[ Task2 }_[Taskl }_ VRTXsa

[]
)

3-3

{ Determinigtic.)
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MICROTEC

O
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( Direct Call vs. Trap Interface)
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4. (Dynamic Memory Allocation)
VRTXsa , , , o
5. (Hard Real-Time)
6. (Interrupt Latency)
7. (Modular)
- VRTXsa .
8. (Mutex)
( J .

0. (Preemptable)

- VRTXsa -
° VRTXsa :
10. (Priority-Driven)
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13. (Real-Time Executive)
=1 1 CPU
; . : (RTOS)
- VRTXsa o
14. (Rescheduling Procedure)
- VRTXsa

. o VRTXsa
15. (Scheduling Latency)
16. (Scalable Architecture)
17. / (Tasks/Threads)

VRTXsa >

- i VRTXsa -

19. (Task Context)
3.5 VRTXsa
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VRTXsa , o
VRTXsa C MICROTEC MCC C s
VRTXsa o X
( void VRTXsa . 1, -, n, &err)
VRTXsa ar . ]
er 0, , o VRTXsa SC_accept.,

SC_gaccept, sc_ginquiry, sc pend, sc_gpend, sc_tinquiry, sc_screate, sC_minquiry

L] y o L]

vrtxil.h VRTXsa C . C
vrtxil.h : VRTXsa o
VRTXsa C++

3.5.2
VRTXsa . . C
o VRTXsa x86/fpm ,
C
char AL
short AX
int, long, near EAX
far EAX/DX
FPU: float EAX
double EAX/EDX
long double EAX/ECX/EDX
void ui_rxchr(char,int *errp)
mov ebx,offset err  ; int *errp
push ebx
push ax ;char
cal ui_rxchr

pop ax
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pop ebx

VRTX32 5
3.5.3 (Reentrancy)

( , ),

( ’ )1
, . DOS
Borland C  Microsoft C/C++ , DOS
L C L
=1 C =1
VRTXsa ,
auto( ). .

ddtic  extern o
sc_gblock .
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4.1
41.1
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(running), (_suspended., (degp) -
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( CPU , )a
4.1.2VRTXsa
VRTXsa o (dormant)
, CPU. : .
(0-255), (1- )
{ CFUTSKCT. - VRTXsa
VRTXsa (TCB) :
4.2
4-1 VRTXsa

int sc_tcreate (void(*task)(void*), int tid, int pri, int *errp)
int sc_tecreate (void(*task)(void*),int tid, int pri, int mode,
unsigned long user, unsigned long sys,
char *paddr, unsigned long psize, int *errp)

SC_tcreate pri, tid (
Js o ,
. TCB o
sC_tecreate sc_tcreate . pri,
tid . .
C s : :
. VRTXsa ;
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TID ( . 1-max (255, CFUTSKCT.);
VRTXsa TID {tid=-1 ; tid=0,
TID
sc_tdelete, sc_tsuspend. sc_tpriority,  sc_tinquiry

4-1VRTXsa

&' tCI'eate 1 ]

m-tmrwe =) ) )

sc-tdelete ID
sc-tsuspend ID
sc-tresume ID
sc-tpiority

sc-tinquiry

sc-lock ;
sc-unlock ;

void sc_tdelete(int tid/pri, int code, int *errp)

sc_tdelete ( Ja tid/pri
code : : TID ,
- : TCB a
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VRTXsa ;
sC_tdelete. » VRTXsa sc_tdelete
void  task()
{ intermjk;
for (j=1,j<100,j++);
}
3.
void sc_tsuspend(int tid/pri, int code, int *errp)
sc_tsuspend (. e tid/pri
code . , TID ,
; TCB  TBSTAT °
sC_tresume °
4,
void sc_tresume(int tid/pri, int code, int *errp)
sc_tsuspend , SC_tresume o
5.
void sc_tpriority(int tid, int pri, int *errp)
SC_tpriority °
6.
TCB *sc_tinquiry(int info[3], int tid, int *errp)
sc_tinquiry : -
7.

void sc_lock(void)
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void sc_unlock(void);

: sc_lock VRTXsa ,
, sc lock
, sc_unlock » lock/unlock 65535,
sc_lock . , lock/unlock
TCB s ,
lock/unlock TCB o
4.3
V RTX Sa ] H L] L]
4-2
43.1
CPU .
4.3.2
C )
1. delay
* sc_tsuspend , ;
* sc_delay . X
sc_adelay . VRTXsa o

sc-tdelete
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sc-suspend
sc-delay
Any cdl that can sc-adelay
cause a task switch scheduler sc-pend
sc-gpend
sc-tsuspend sc-fpend
sc-tdelete sc-spend
— sc-tresume, sc-post
sc-gbrdcst ,sc-gpost
sc-fpost, sc-spost
sc-mpost,sc-gdel ete
sc-gjam, sc-fdelet
sc-tcreate sc-sdelete, sc-mdelete
sc-tecreate

'/\,
Y

Q
sc-tdelete

4-2
2. Pend
. sc pend sc_gpend. ;
sc_fpend. ;
sc_spend, 0;
sc_mpend, o
3.
sCc_ waitc 1/0 3
sc getc, VRTXsa i
sc putc, VRTXsa i
. sc_tinquiry . TCB
TBSTAT . : s ,

: ( sc-suspend) :

. VRTXsa ,
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L) L =]

VRTXsa 0
sc_adelay, sc_delay, sc_fpend( ). sc_halloc(
), sc_hdelete, sc_hfreg( )
sc_hinquiry. sc_mpend( ), sc_pcreate, sc_pdelete, sc_pend(
J. sc pextend, sc qcreate, sc_gecreate, sc gpend( 3,
sc_spend( ). sc_tcreate, sc_tdelete, sc_tecreate
4.3.3
1. resume
* sc_tresume sc_tsuspend ;
. : sc delay sc_adelay
2. Post

* SC_post, sc_gpost sc_gbrdcst .

* SC_mpost ; ;
* sc fpost . ;
* sC_spost .
3. Delete
(. sc_mdelete,sc_gdelete,sc_sdelete),
4,
. (ISRs}  ui_rxchr VRTXsa
» VRTXsa sc_waitc 0

* ISRs ui_rxchr
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* ISRs ui_txrdy ,
CPU CPU.
, CPU °
434
C Ja TCB.
o sc_tdelete ,
(IDLE TASK), CPU :
4.4
44.1
(priority) o
(non-preemptive)
(preemptive)
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1.
( )
. ISR ,
2.
: CPU , .
( ) , CPU :
( )
(time dlicing), , ,
(
),
442VRTXsa
VRTXsa ,
o : (0—255), 256
y L] = L] L] y O
sc lock VRTXsa s sc tdice /
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4.5
451 VRTXsa
C VRTXsa ,
VRTXsa C .
C VRTXsa
C ( & D
’ o . C
sc_tcreate((void*)task,tid,pri,&err)
. task s
. void . o
VRTXsa
}/0id task() void task()
initial ; - o
while(1){ . [*task activities*/
, P C ° sc_tdelete(0,0%$157€
. . }
452TCB
sc_tinquiry tch  &info = SC_tinquiry

tcb=sc_tinquiry(info,tid,& err)
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; tch TCB °
TCB s
sc_tinquiry info

4.6

#include "vrtxil.h"
#include <stdio.h>

void user_main()

{

}

extern void keyboard interrupt_enable();

void taskl(),task2();

int opt,err;

long int i;

printf("\n\r ===>Type any key to continue.\n");
opt=sc_getc();

printf("\n\r Program: ");
printf("VRTXDM1---Task Management');
printf(''\n");

printf(*\n");

err=0;

sc_tslice(50);

sc_tcreate(taskl,1,4,8&err);

if (err!=0) printf("tcreate taskl error.\n™);
sc_tcreate(task2,2,4,8&err);

if (err!=0) printf('tcreate task2 error.\n");
sc_tsuspend(1,0,&err);

if (err!=0) printf(“"tsuspend taskl error.\n");

sc_tresume(1,0,&err);
if (err!'=0) printf("tresume taskl error.\n™);
sc_tdelete(0,0,&err);

void taskl1()

{

int j,err;
while(l)
{
sc_putc("17);
for (j=20000;j;--j);
}
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}

void task2()
{
int j;
while(l)
{ sc_putc("2%);
for (j=20000;j;--1);
}
}

void main()

{
int err;
sc_tcreate(user_main,25,1,&err);

}
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VRTXsa
VRTXsa VRTXsa (Partition)
(Heap)- 5-1 VRTXsa
110
VRTXsa
, ISR ISR ISR
PROM | RAM | Micro- Char Clock | Other
processor | I/O Dev Peripherals
5-1 VRTXsa
5.1
VRTXsa 5-2 ,
1. VRTXsa
VRTXsa °
2.
3. VRTXsa

VRTXsa
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- VRTXsa TCB.
4.
VRTXsa ID O o
/ 0
1 1
{ TCBs: 1
. ) 2 2
n n
0 VRTXsa
VRTXsa

[ ] ROM/PROM

52 VRTXsa
5. VRTXsa
VRTXsa - ISRs
VRTXsa , °
6. MICROTEC

, I/O s
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5.2 VRTXsa
oS : ,
CPU .
. VRTXsa
53
VRTXsa 5-3
_’ .....
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5-3 VRTXsa

5-1 VRTXsa o

char *sc_gblock(int pid, int *errp)
sc_gblock PID , ,

o

void sc_rblock(int pid, char *blockp, int *errp)
sc_rblock o ,

0 . . sc_rblock o
51VRTXsa o

sc_gblock

sc_rblock

SC_pcreste . . ID .
sc_pextend

SC_pinquiry

SC_pdelete o

int sc_pcreate(int pid, char *paddr, unsigned long psize,
unsigned long bsize, int *errp)
SC_pcreate °
, , ID o SC_pcreate
32K . sc_pextend
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4.
void sc_pextend(int pid, char * paddr, unsigned long psize,
int *errp)
sc_pextend o .
32K o sc_pextend
5.
void sc_pinquriy(unsinged long info[3], int pid, int *errp)
SC_pinquiry : ;
6.
void sc_pdelete(int pid, unsigned int opt, int *errp)
SC_pdelete : ID
5.5
VRTXsa ,
5-2 VRTXsa
52 VRTXsa
sc_hcreate
sc_haloc
sc_hfree

232




VRTX —CMR

sc_hinquiry
sc_hdelete

1.
int sc_hcreate(char * haddr,unsigned long hsize,
unsigned log2_psize, int *errp)
sc_hcreate : haddr,
hsize, 2 log2 psize o ID .
2.
char *sc_halloc(int hid, unsigned long bsize, int *errp)
sc_haloc = SC_hcreate
. - SC_haloc 0
sc_haloc o
3.
void sc_hfree(int hid, char *blockp, int *errp)
sc_hfree o
sc_tdelete , sc free ,
VRTXsa , = SC_hfree
4.
void sc_hinquriy(int info[3], int hid, int *errp)
sc_hinquiry ’ . log2
5.

233



VRTX —CMR

void sc_hdelete( int hid, int opt, int *errp)
sc_hdelete .

, sc_haloc sc_hfree

. s sc_hinquiry
5.6 VRTXsa
5.6.1
VRTXsa  sc gblock  sc_halloc o
( block):
block=sc_gblock(pid,& err)
block=sc_halloc(hid,bsize,&err)
sc rblock  sc_hfree , o
sc_rblock(pid,block,& err);
sc_hfree(hid,block,&err);
5.6.2
VRTXsa 0
0 SC pcreate  sc_pextend paddr
C . °
char * paddr ; [*declare paddr to be a character pointer */

paddr=(char*)OXAEQQ ; /*assign paddr the value AEQO */
/[* converting that integer to a pointer to a character */
sc_pcreate(pid,paddr,psize,bsize, & err); /*make the call*/
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VRTX
5.6.3
SC_pcreate sc_pextend psize
SC_pcreate bsze o
long psize ,bsize; [* declare psize and bsize as long */
psize=0X1000L ; [* give psize the value 0X1000L */
bsize=0X800L ; [* give bsize the value 0X800L */

sc_pcreate (pid,paddr,psize,bsize &err); /*call VRTXsa*/

5.6.4

sc_hcreate haddr o

5.7

/* 360/QM —68360: 4M RMA */
#include <vrtxil.h>

#include <stdio.h>

#define HEAP_START 0X700000

void main()

{
char *paddr,*block,*buf,*haddr;
int pid,err,hid;
int infoh[3];
unsigned long psize,bsize;
unsigned long infop[3];

pid=1;

psize=0x1000L;
bsize=64L;

paddr=(char *)0x780000;

printf(""\n\r ===>Type any key to continue.\n");
sc_getc();

printf(*"\n\n");

printf(" Program:');
printf("'YSH2---Memory Layout and Allocation\n");
printf(*'\n");
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sc_pcreate(pid,paddr,psize,bsize,&err);/* create partiton */

paddr=(char *)0x785000;
sc_pextend(pid,paddr,psize,&err); /* extend partition */
block = sc_gblock(pid,&err); /* get a block */

it (err!=0) printf(gblock error\n™);

printf(" Gblock succeed.\n\n™);

printf(" Block is %x.\n",block);
sc_pinquiry(infop,pid,&err);

printf(" Infop[0] is %x.\n",infop[0]);
printf(" Infop[1] is %x.\n",infop[1]);
printf(" Infop[2] is %x-\n\n",infop[2]);

sc_rblock(pid,block,é&err); /* return the block */
if (err!=0)

printf(" rblock error™);
haddr=(char *)HEAP_START;
hid=sc_hcreate(haddr,9000,0,&err);

printf(" The heap®s ID number is %r.\n",hid);
buf=sc_halloc(hid,512,&err);

printf(" The buffer is %x.\n",buf);
sc_hinquiry(infoh,hid,&err);

printf(" Infoh[0] is %x.\n",infoh[0]);
printf(" Infoh[1] is %x-\n",infoh[1]);
printf(" Infoh[2] is %x.\n",infoh[2]);
buf=sc_halloc(hid,512,&err);

printf(" The buffer is %x.\n",buf);
sc_hinquiry(infoh,hid,&err);

printf(" Infoh[0] is %x.\n",infoh[0]);
printf(" Infoh[1] is %x.\n",infoh[1]);
printf(" Infoh[2] is %x.\n",infoh[2]);
buf=sc_halloc(hid,128,&err);

printf(" The buffer is %x.\n",buf);
sc_hinquiry(infoh,hid,&err);

printf(" Infoh[0] is %x.\n",infoh[0]);
printf(" Infoh[1] is %x-\n",infoh[1]);
printf(" Infoh[2] is %x.\n",infoh[2]);
buf=sc_halloc(hid,128,&err);

printf(" The buffer is %x.\n",buf);
sc_hinquiry(infoh,hid,&err);

printf(" Infoh[0] is %x.\n",infoh[0]);
printf(" Infoh[1] is %x.\n",infoh[1]);
printf(" Infoh[2] is %x.\n",infoh[2]);

sc_hfree(hid,buf,&err);
printf(*'\n"™);
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sc_hinquiry(infoh,hid,&err);

printf(" Infoh[0] is %x.\n",infoh[0]);
printf(" Infoh[1] is %x.\n",infoh[1]);
printf(" Infoh[2] is %x.\n",infoh[2]);

sc_hdelete(hid,0,&err);
sc_pdelete(pid,0,&err);
sc_tdelete(0,0,&err); /* delete self */
}
void spawn_main()
{ int err;
sc_tcreate(main,25,1,8&err);

}

6-1 VRTXsa
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1/0
VRTXsa
, ISR ISR ISR
PROM | RAM | Micro- Char Clock | Other
processor | I/O Dev Peripherals
6-1 VRTXsa
6.1
(ISRS) = L] L]
ISRs s
* : ISR
3. a
. VRTXsa
o ISRSs 32
' o ISRSs
. . { MUTEX)

6.2 (Mailbox)
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- VRTXsa . °
O 1 1 Ol:\
6.2.1
6-1 VRTXsa o
6-1 VRTXsa
SC_post
sc_pend ;
sCc_accept , ;
1.
void sc_post( char **mboxp, char *msg, int *errp)
ISRs sc_post s
C 0J), VRTXsa .
2.
char *sc_pend(char **mboxp,long timeout, int *errp)
char *sc_accept(char **mboxp, int *errp)
sc_pend . ( 0,
° . VRTXsa °
( 0J, (timeout=0) ,
(timeout= 0) , .
SC_accept . °
VRTXsa . ° , ISRs
. SC_accep sc pend.
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\ sC_tresum
VRTXsa .
A B, A
o B . @
6.2.2
C - VRTXsa
SC_post(& mbox,msg,& err);
mbox . &mbox
6.2.3

#include <vrtxil.h>
#include <stdio.h>

char *mbox[2]={0,0};

void user_main()

{
extern void keyboard_interrupt_enable();
void taskl(),task2();
int err;

err=0;

printf("'\r\n ===>Type any key to continue.\n");
sc_getc();

printfC\n\r");

printf(" \nProgram:");
printf("'vrtxdm3---mailboxes™);

printf("\n\n");

err=0;
sc_tcreate(taskl,1,4,&err);
if (err!=0) printf("" Tcreate Taskl error.\n");
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{

Vi

{

sc_tcreate(task2,2,4,8&err);
if (err!=0) printf("Tcreate Task2 error.\n");
sc_tdelete(0,0,&err);

}

void taskl()

char ch,*msg;
long timeout;
int i,j,err;

ch="A";
msg=&ch;
timeout=0L;
for (i=200000;1>0;i--);
printf("" \n\r taskl post message "A" to mbox[0].\n");
sc_post(&mbox[0],msg,&err);
for (i=50;i>0;1--)
{

sc_putc("17);

for (j=20000;j>0;j--);
}

msg=sc_pend(&mbox[1], timeout,&err); /*pend for msg*/
for (1=200000;i>0;i--);
printf(""\n\r taskl accept message %c from mbox[1]-\n",*msg);
for (i=50;i>0;1--)
{ sc_putc(*msg);
for (j=20000;j>0;j--);
}
sc_tdelete(0,0,&err); /* delete self*/

}

oid task2()

char ch,*msg;
int err,i,j;
ch="B";
msg=&ch;

err=0;

for (1=200000;1>0;i--);
printf(""\n\r task2 post message "B" to mbox[1]-\n");
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sc_post(&mbox[1],msg,&err); /* post a message*/
for (i=50;i>0;i--)
{

sc_putc("2%);
for (J=20000;j>0;j--);

}
msg=sc_pend(&mbox[0],0,&err);
for (i=200000;1>0;i--);
printF(""\n\r task2 accept message %c from mbox[0].\n",*msg);
for (i=50;i>0;i--)

{

sc_putc(*msg);

for (J=20000;j>0;j--);
}

sc_tdelete(0,0,8&err); /* delete self*/
}

void main()

{
int err;
sc_tcreate(user_main,25,1,&err);
if (err!=0) printf("Tcreate error.\n");

}

6.3 (Queues)

, ID . {32 o [ 1
e
, 5 . 5,
. ID
1 |D 1 [=]
, ID .
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6.3.1
6-2 VRTXsa >
1.
int sc_gcreate(int gid, int gsize, int *errp)
int sc_qgecreate(int qid, int gsize, int opt, int *errp)
SC (creste  sc_Qecregte ’ VRTXsa
ID 0 SC_(create
- SC_Qecreate .
FIFO .
2.
void sc_gpost(int gid, char *msg, int *errp)
void sc_gbrdcst(int gid, char *msg, int *errp)
void sc_gjam(int gid, char *msg, int *errp)
SC_gpost,sc_gbrdcst  sc_gjam - SC_(post
. (FIFOJ .
sc_gbrdest ,
sC_gjiam o SC (create  SC_Qecreate
sC_giam o , sC_gjam
° sc_gam . °
sC_gjiam 0 LIFO
6-2 VRTXsa
SC_([creste ID
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SC_(ecreate ID :
FIFO

SC_gpost .
sc_gbrdcst
g:—qjarn ) =]
sc_gpend ;
SC_gaccept , ,
SC_ginquiry
sc_Qdelete

char *sc_gpend(int gid, long timeout, int *errp)

char *sc_gaccept(int qgid, int *errp)

SC gpend  sC_gaccept o sc_gpend
(  timeout=0) , (timeout7= 0)
SC_gaccept . . °
VRTXsa . . , ISRs

, SC_gaccep sc_qgpend.

char *sc_ginquiry(int gid, int *countp, int *errp)
SC_qinquiry o

void sc_qdelete(int gid, int opt, int *errp)
sC_qdelete . .
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6.3.2
FIFO/LIFO 5 FIFO
Sc_qpost ° LIFO . c_gjam.
SC gpost  sc_gjam, sc_gjam LIFO ,
: sc_gpost FIFO o
LIFO/FIFO FIFO s
» VRTXsa

6.3.3

#include "vrtxil.h"
#include "stdio.h"

void user_main()
{
void taskl(),task2(),task3(),task4(),tasks5();
int gid,qgsize,err,opt,count;
char *msg;
char ch;

ch="A";
msg=&ch;

opt=sc_getc();

printf(*’\n");

printf(" \nProgram:");
printf(""VRTXDM4---QUEUE™);
printf(""\n\n");

err=0;
gid=1;
gsize=2;
sc_qcreate(qid,gsize,é&err); /*create queue 1*/
if (err!=0) printf("qcreate error.\n",err);
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printf("QUEUEL: 1D=%d SIZE=%d\n",qid,qgsize);
sc_qinquiry(gid,&count,&err);

if (err!'=0)printf("'Inquiry queuel error.\n");

else

printf("The number of message:%d\n",count );

for (;gsize>0;qgsize--)
sc_gpost(qgid,msg,é&err);
gsize=2;
sc_ginquiry(qid,&count,é&err);
if (err!'=0)printf("Inquiry queuel error.\n");
else
printf("The number of message:%d\n",count );

err=0;
sc_tslice(50);

sc_tcreate(taskl,1,4,8&err);

if (err!=0) printf(“crteate taskl error.\n™);
sc_tcreate(task2,2,4,&err);

if (err!=0) printf(“create task2 error.\n");
sc_tcreate(task3,3,4,&err);

if (err!=0) printf(“create task3 error.\n");
sc_tcreate(task4,4,4,8err);

if (err!=0) printf(create task4 error.\n");
sc_tcreate(tasks,5,4,8&err);

if (err!=0) printf(“create task5 error.\n");

sc_tdelete(0,0,&err); /*delete self */

void taskl1()

{

char *msg;

long timeout;

int gid,count,err,i,j;
char chl;

chl="A";
msg=&chl;

gid=1;

timeout=0L;
sc_gpend(qgid, timeout,&err);
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if (err!=0) printf(“gpend error.\n");
for (i=50;1>0;1--)
{ sc_putc("1%);
for (j=20000;j>0;j--);
}
sc_gpost(qgid,msg,&err);
if (err!=0) printf(""Post message error.\n");

sc_qginquiry(gid,&count,é&err); /*queue 1 inquiry */
if (err!=0) printf("Inquiry queuel error.\n");
else

printf(""\n message number after taskl :%d\n",count);

sc_tdelete(0,0,&err); /*delete self */

}
void task2()
{

char *msg;

long timeout;

int gid,count,err,i,]j;

char ch;

ch="A";
msg=&ch;

gid=1;
timeout=0L;
sc_gpend(qgid, timeout,é&err);
if (err!=0) printf("gpend error.\n");
for (i=30;i>0;i--)
{ sc_putc("2%);
for (j=20000;j>0;j--);
}
sc_gpost(qgid,msg,&err);
if (err!=0) printf(""Post message error.\n");
sc_qginquiry(gid,&count,é&err); /*queue 1 inquiry */
if (err!=0) printf(" Inquiry queuel error.\n");
else
printf(""\n message number after task2:%d\n",count);

sc_tdelete(0,0,&err); /*delete self */

}
void task3()

{

char *msg;
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}

long timeout;
int gid,count,err,i,j;
char ch;

ch="A";
msg=&ch;

qid=1;
timeout=0L;
sc_gpend(qgid, timeout,&err);
if (err!=0) printf("gpend error.\n");
for (i=20;i>0;i--)
{ sc_putc("37);
for (j=20000;j>0;j--);
}
sc_gpost(qgid,msg,&err);
if (err!=0) printf(*Post message error.\n");

sc_ginquiry(gid,&count,é&err); /*queue 1 inquiry */
if (err!=0) printf("Inquiry queuel error.\n");
else

printf(""\n message number after task3:%d\n",count);

sc_tdelete(0,0,&err); /*delete self */

void task4()

{

char *msg;

long timeout;

int gid,count,err,i,j;
char ch;

ch="A";
msg=&ch;

gid=1;
timeout=0L;
sc_gpend(qgid, timeout,é&err);
if (err!=0) printf(“gpend error.\n");
for (i=50;i1>0;i1--)
{ sc_putc("4");
for (j=20000;j>0;j--);
}
sc_gpost(qgid,msg,&err);
if (err!=0) printf(""Post message error.\n");
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}

VRTX
sc_qginquiry(gid,&count,é&err); /*queue 1 inquiry */
if (err!=0) printf("Inquiry queuel error.\n");
else

printf(""\n message number after task4:%d\n",count);

sc_tdelete(0,0,&err); /*delete self */

void task5()

{

}

char *msg;

long timeout;

int gid,count,err,i,j;
char ch;

ch="A";
msg=&ch;

gid=1;
timeout=0L;
sc_gpend(qgid, timeout,é&err);
it (err!=0) printf("gpend error.\n");
for (i=50;i>0;i1--)
{ sc_putc("5");
for (J=20000;j>0;j--);

}
sc_gpost(qgid,msg,&err);
if (err!=0) printf(""Post message error.\n");
sc_qinquiry(qid,&count,&err); /*queue 1 inquiry */
if (err!=0) printf("Inquiry queuel error.\n");
else
printf(""\n message number after task5:%d\n",count);
sc_tdelete(0,0,&err); /*delete self */

void main()

{

}

int err;
err=0;
sc_tcreate(user_main,253,1,&err);
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6.4 (Event Flag)
VRTXsa 32 . 32
o : lilj (O:'l‘:‘
; s ISRs
6.4.1
1. 1 EE R \
2. 13 a o \
3. °
6.4.2
6-3 VRTXsa °
6-3 VRTXsa
sc fcreate , ID o
sc fdelete 0
sc_fpost o
SC_fpend 13 .F.F/ 13 an
sc fclear o
sc_finquiry o
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int sc_fcreate(int *errp)
sc fcreate VRTXsa 32 ,
ID .

void sc_fdelete(int group_id, int opt, int *errp)
sc fdelete . o

void sc_fpend(int group_id, long timeout, int mask,
int opt, int *errp)

sc_fpend o AND
OR o : (sc_fpend
Ja : .
o : . VRTXsa
TIMEOUT ) -
, : VRTXsa °

void sc_fpost(int group_id, int mask, int *errp)

ISRs sc fpost s sc fpost
AND OR . 1
), s fpost : . sc_fpost
; » VRTXsa .
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int sc_fclear(int group_id, int mask, int *errp)
sc_fclear . ’

int sc_finquiry(int group_id, int *errp)
sc_finquiry .

=1

6.4.3

#include <vrtxil.h>
#include <stdio.h>

int group_id,ev_group;

void user_main()

{
void taskl(),task2();
int err;

printf(C'\n ==>Type any key to continue.\n\n");
sc_getc();

printf("\n\r Program :");
printf(""'VRTXDM5---Event Flag\n\n™);

err=0;
group_id=sc_fcreate(&err); /*create event flag group */
if (err!=0) printf(“create event flag error.\n");
else
printf(""\n\r group_id=%d\n",group_id); /* print event flag id */

sc_tcreate(taskl,1,4,8&err);
if (err!=0) printf(“create taskl error.\n");
sc_tcreate(task2,2,4,&err);
if (err!=0) printf(“create task2 error.\n");

sc_tdelete(0,0,&err);
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void taskl()

{
int i,j,err;
long timeout;

err=0;
timeout=0L;

sc_fpend(group_id, timeout,5,0,&err); /* OR pend on event flag */
printf("" \n\r Taskl:1 have got event flag!\n");

ev_group=sc_finquiry(group_id,&err); /* return event flag state */
if (err!=0)
printf(""inquiry event flag error.\n");

for (§J=200000;j>0;j--);

printf(""\n\r current event flag state :ev_groupl=%d\n",ev_group);
for (i=30;i>0;i--)
{ for (j=50000;j>0;j--);

sc_putc("A");
}

sc_putc("\n");

sc_putc("\r");

sc_fclear(group_id,1,&err); /* clear event flag bit 1 */
if (err!=0)
printf(“'clear event flag error.\n");
for (J=200000;3>0;j--);
printf("'\n\r Taskl:1 have cleared event flag!\n™);

sc_fdelete(group_id,0,&err);
sc_tdelete(0,0,&err);
}

void task2()
{

int i,j,err;

err=0;
sc_fpost(group_id,5,&err); /*signal bit 1 and bit 3 */
if (err!=0) printf("post event flag error.%x\n",err);
else

printf("'\n\r Task2:1 have posted event flag!\n");
ev_group=sc_finquiry(group_id,&err); /* return event flag state */

253



VRTX

—CMR

if (err!=0) printf("inquiry event flag error.\n");
for (§j=200000;j>0;j--);

printf(C\n\r current event flag state :ev_group2=%d\n",ev_group);

for (i=30;i>0;1--)

{ for (J=50000;j>0;j--);
sc_putc("B*);

}
sc_putc("\n");
sc_putc("\r");

sc_tdelete(0,0,&err); /*delete self*/
}

void main()
{ interr;
sc_tcreate(user_main,253,1,&err);
if (err!=0) printf(“create user_main error.\n");

}
6.5 (Semaphore)
VRTXsa . VRTXsa
16 o OH_' 65535o O
=3 O 1 o
6-4 VRTXsa o

6.5.1
1.

int sc_screate(int sem_init, int opt, int *errp)
SC_screate VRTXsa ;
ID -

=]
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6-4 VRTXsa

o

VRTXsa

SC_screate
sC_sdelete
sc_spend
SC_saccept
SC_spost
SC_sinquiry

void sc_sdelete(int sem_id, int opt, int *errp)

sc_sdelete

void sc_spend(int sem _id, long timeout, int *errp)

void sc_saccept(int sem_id, int *errp)

sc_spend
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void sc_spost(int sem _id, int *errp)
ISRs sc_spost , .
65535 . SC_Spost, ,
. FIFO .
5.
int sc_sinquiry(int sem_id, int *errp)
ISRs sc_sinquiry °
6.5.2

#include "vrtxil.h"

#include "stdio.h"

void putstr();

int sem _idl,sem id2,sem_id3,sem_id4,sem_id5;

void user_main()

{
extern void keyboard_interrupt_enable();
void taskl(),task2(),task3(),task4(),task5(),task6();
int err,opt,sem_init;
err=0;
putstr(’'\n\n ==>Type any key to continue\n");
opt=sc_getc();
putstr(**\n Program:');
putstr(*'VRTXDM6---Semaphore\n\n');
err=0;
sem_init=1; /*inital value of semaphore is 1 */
sem_idl=sc_screate(sem_init,1,&err);

/* create semaphore;tasks pend in FIFO order*/

if (err!=0) putstr(“screate error.\n");

/* return semaphore ID number and inital semaphore value */
printf(“'sem_id1=%d\n",sem_idl);
sem_id2=sc_screate(sem_init,1,&err);
if (err!=0) putstr(“screate error.\n");
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}

printf(“sem_id2=%d\n",sem_id2);
sem_id3=sc_screate(sem_init,1,&err);

if (err!=0) putstr(screate error.\n");
printf(“'sem_id3=%d\n",sem_id3);
sem_id4=sc_screate(sem_init,1,&err);

it (err!=0) putstr('screate error.\n");
printf(“'sem_id4=%d\n",sem_id4);
sem_id5=sc_screate(sem_init,1,&err);

if (err!=0) putstr(“screate error.\n");
printf(*'sem_id5=%d\n",sem_id5);

err=0;

sc_tslice(50);

sc_tcreate(taskl,1,2,&err);

if (err!=0) putstr(“create taskl error.\n");
sc_tcreate(task2,2,2,8&err);

if (err!=0) putstr(“create task2 error.\n");
sc_tcreate(task3,3,2,&err);

if (err!=0) putstr(“create task3 error.\n");
sc_tcreate(task4,4,2,8&err);

if (err!=0) putstr(“create task4 error.\n");
sc_tcreate(task5,5,2,8&err);

if (err!=0) putstr(“create task5 error.\n");
sc_tcreate(task6,6,4,&err);

if (err!=0) putstr(''create task6 error.\n");
sc_tdelete(0,0,&err);

void taskl()

{

long timeout;

int i,err;

err=0;

timeout=0L;
sc_spend(sem_idl,timeout,&err);
for (i=100000;i>0;i--);

putstr('"\n NO.1:1 have got left chopstick.\n");

sc_spend(sem_id5,timeout,&err);
sc_putc("\n");
for (i=100000;i>0;i--);

putstr(*\n NO.1:1 have got right chopstick.\n");

sc_putc("\n");

for (i=100000;i>0;i--);

putstr(*\n NO.1:1 begin to eat...\n");
sc_putc("\n");
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}

void

{

void

for (i=100000;i>0;i--);

putstr(*\n NO.1: I have eaten,l begin to think!\n\n");
sc_spost(sem_idl,é&err);

sc_spost(sem_id5,&err);
sc_tdelete(0,0,&err); /*delete self */

task2()
long timeout;
int i,err;

err=0;

timeout=0L;

sc_spend(sem_idl,timeout,&err);

sc_putc("\n");

for (i=100000;i1>0;i--);

putstr(*\n NO.2:1 have got right chopstick.\n");
sc_spend(sem_id2,timeout,&err);

sc_putc("\n");

for (i=100000;i1>0;i--);

putstr(*\n NO.2:1 have got left chopstick.\n");
sc_putc("\n");

for (i=100000;i>0;i--);

putstr(*\n NO.2:1 begin to eat...\n");
sc_putc("\n");

for (i=200000;1>0;i--);

putstr('"\n NO.2: 1 have eaten,l begin to think!\n\n");
sc_spost(sem_idl,&err);

sc_spost(sem_id2,&err);

sc_tdelete(0,0,&err); /*delete self */

task3()
long timeout;
int i,err;

err=0;

timeout=0L;

sc_spend(sem_id3,timeout,&err);

sc_putc("\n");

for (i=100000;1>0;i--);

putstr('"\n NO.3:1 have got left chopstick.\n");
sc_spend(sem_id2,timeout,&err);

sc_putc("\n");

258



VRTX —CMR

void

void

for (i=100000;i>0;i--);
putstr(*'\n
sc_putc("\n");

for (i=100000;i>0;i--);
putstr(*'\n
sc_putc("\n");

for (1=200000;i>0;i--);
putstr(*\n
sc_spost(sem_id3,&err);
sc_spost(sem_id2,&err);
sc_tdelete(0,0,&err);

task4()
long timeout;
int i,err;

err=0;
timeout=0L;

NO.3:1 have got right chopstick.\n");

NO.3:1 begin to eat...\n");

NO.3: | have eaten,l begin to think!\n\n");

/*delete self */

sc_spend(sem_id3,timeout,&err);

sc_putc("\n");
for (1=100000;i>0;i--);
putstr('"\n

NO.4:1 have got right chopstick.\n");

sc_spend(sem_id4,timeout,&err);

sc_putc("\n");

for (i=100000;1>0;i--);
putstr('"\n
sc_putc("\n");

for (1=100000;i>0;i--);
putstr(*\n
sc_putc("\n");

for (1=100000;1>0;i--);
putstr(*\n
sc_spost(sem_id3,&err);
sc_spost(sem_id4,&err);
sc_tdelete(0,0,&err);

task5(0)
long timeout;
int i, err;

err=0;
timeout=0L;

NO.4:1 have got left chopstick.\n");

NO.4:1 begin to eat...\n");

NO.4: 1 have eaten,l begin to think!\n\n");

/*delete self */
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}

sc_spend(sem_id5, timeout,&err);

sc_putc("\n");

for (1=100000;i>0;i--);

putstr(*\n NO.5:1 have got left chopstick.\n");
sc_spend(sem_id4,timeout,&err);

sc_putc("\n");

for (1=100000;i>0;i--);

putstr(*\n NO.5:1 have got right chopstick.\n");
sc_putc("\n");

for (1=100000;i>0;i--);

putstr(*\n NO.5:1 begin to eat...\n");
sc_putc("\n");

for (1=100000;1>0;i--);

putstr(*\n NO.5: I have eaten,l begin to think!\n\n");
sc_spost(sem_id5,&err);

sc_spost(sem_id4,&err);

sc_tdelete(0,0,&err); /*delete self */

void task6()

{

}

int i,err;

err=0;

sc_sdelete(sem_id1,0,&err);

sc_sdelete(sem_id2,0,&err);

sc_sdelete(sem_id3,0,&err);

sc_sdelete(sem_id4,0,&err);

sc_sdelete(sem_id5,0,&err);

for(i=200000;i>0;1i--);

putstr('\n delete all semaphores.\n");
sc_tdelete(0,0,&err);

void putstr(str)
char *str;

{

while (*str 1= "\0")

{

if (*str == "\n")

sc_putc("\r");
sc_putc(*str);
str++;
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void main()

{

int err;
sc_tcreate(user_main,253,1,&err);

}
6.6 (Mutexes)

6.6.1

6-5 VRTXsa

6-5 VRTXsa o

SC_mcreate ID -
SC_maccept s ,

sc_mpost ;
sc_mpend o

sC_minquiry ] Ja
sc_mdelete

\ . SC_mcreate
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ID
int sc_mcreate(unsigned int opt, int *errp)
SC_mcreate ID .
° FIFO
- FIFO
void sc_mpend(int mid, unsigned long timeout, int *errp)
void sc_maccept(int mid, int *errp)
sc_mpend o .
° sc_mpost , ;
= SC_mpend
SC_accept ,  Sc_mpend :
; . VRTXsa

void sc_mpost(int mid, int *errp)
sc_mpost 0 sc_mpost ,
sc mpend  sC_maccept °

L ) o 1
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4,
int sc_minquiry(int mid, int *errp)
sc_minquiry (. e
5.
void sc_mpend(int mid, int opt, int *errp)
sc_mdelete , ,
6.6.2

#include "vrtxil.h"
#include "stdio.h"

unsigned int mid;

void main()

{
void task1();

int err,opt;

printf("\n\n ==>Type any key to continue \n");
opt=sc_getc();

printf("\n Program:');
printf("'vrtxdm7---mutex\n');

mid=sc_mcreate(2,&err);
/* create a mutex,pend tasks in priority inheritance*/
if (err!=0) printf("mcreate error.\n");
else
printf("mutex I1D=%d\n",mid);

sc_tcreate(taskl,1,6,&err); /* create taskl id=1 pri=6 */

sc_tdelete(0,0,&err);
}

void taskl()
{
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void task2();
int i,j,err;

err=0;
sc_mpend(mid,0,&err); /* pend on restricted resource */
if (err!=0) printf("pend mutex error.\n");

for (i=50;i>0;1--)
{sc_putc("c");

for (j=2000;j>0;j--);
}

sc_putc("\n");
sc_putc("\r");

err=0;
sc_tcreate(task2,2,5,8&err);

for (i=50;i>0;1--)
{sc_putc("c");

for (j=2000;j>0;j--);
}

sc_putc("\n");
sc_putc("\r");

sc_mpost(mid,&err); /* unlock the mutex */
for (1=200000;i>0;i--);
for (i=50;i>0;1--)
{sc_putc("c");
for (j=2000;j>0;j--);
}
sc_putc("\n");
sc_putc("\r");
sc_mdelete(mid,1,&err);
sc_tdelete(0,0,&err);

}

void task2()
{ void task3();
int i,j,err;

err=0;
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for (i=50;i>0;i1--)
{sc_putc("b");

for (j=2000;3>0;j--);
}
sc_putc("\n");
sc_putc("\r");

err=0;
sc_tcreate(task3,3,4,8&err);

for (i=50;i>0;i--)
{sc_putc("b");

for (J=2000;3>0;j--);
}

sc_putc("\n");
sc_putc("\r");

for (1=200000;i>0;i--);
for (i=50;i>0;i--)
{sc_putc("b");

for (J=2000;3>0;j--);
}

sc_putc("\n");
sc_putc("\r");
sc_tdelete(0,0,&err);

void task3()
{

int i,j,err;

err=0;

sc_mpend(mid,0,&err); /* pend on restricted resource */
if (err!=0) printf(“pend mutex error.\n");
for (i=200000;1>0;i--);

for (i=50;i>0;1--)

{sc_putc("a");

for (j=2000;3>0;j--);

}

sc_putc("\n");

sc_putc("\r");

sc_mpost(mid,&err);
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sc_tdelete(0,0,&err);

}
void spawn_main()
{
int err;
sc_tcreate(main,253,4,&err);
}
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7.1
7.1.1VRTX
, CPU R
. VRTX ;
VRTX “ ) a
VRTX o VRTX
ISRs. : CPU
1SRs. CPU ISRs
+ VRTX "
1/0
VRTXsa
ISR ISR ISR
PROM RAM Micro- Char Clock | Other
processor | I/O Dev Peripherals

7-1 VRTXsa
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. ISR .
ISRs - VRTX ISRs
ISRs.
VRTX { ISRs) . ISRs
. ISR ., ISR
. 7-1 VRTXsa .
7.1.2VRTX32 -
ISR .
ISRs . VRTX ISRs
ISRs. . VRTX32 Ul_ENTER
Ul_EXIT 7-1 .

7-1 VRTX32 ISR

ui_enter ISR
ui_exit ISR. ISR ; ,

ui_enter ui_exits
ISR s
o , ui_enter  ui_exit
o ui_enter ui_exit

ui_enter  ui_exit.
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7.1.3VRTXsa

VRTXsa : o . VRTXsa

. ° ISRs
o . VRTXsa . ISR
VRTX .
VRTX.
, ui_enter ui_exit,
ISR ’
VRTXsa o :
. 80X 86-
VRTXsa

* VRTXsa o
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7.2

7.2.1

. ISRs = ISR
SC post: sc_post ISR » SC_post

7-2VRTXsa ISRs

sc lock sc tinquiry sc_tresume sc_unlock
sc_gblock sc_rblock
SC accept sc_post sc ginquiry  sc saccept sc fclear
SC_gaccept sc_gjam sc_sinquiry sc_finquiry sc_gbrdest
SC post sc spost sc fpost
ui_enter ui_exit
sc gtime sc gclock sc stime ui_timer
* 1/0

SC accept  ui_rxchr  ui_txrdy

SC_gversion

. sC_post ;
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ui_exit

1.2.2

. SC_post
ui_exit o .

=1

. , SC_post

| SRs

- ISRs

7-3 1SRs

sc tcreate sc tdelete sc tpriority sc_tsuspend
sc_tecreate

SC pcreate sc_pinuiry sc_hcreate sc_hfree sc_pextend
sc pdelete sc halloc  sc_hdelete sc_hinquiry

sc fcreate sc_mcreate sc_pend sc_gpend

sc fdelete sc_mdelete sc (create sc_screate

sc fpend sc_mpost sc gecreate sc sdelete sc_mpend
sC_minquiry sc qdelete sc spend sc_maccept

vrtx_go vrtx_init
sc adelay sc delay sc sclock sc tdice

1/O
SC getc sc_putc sc_waitc

271



VRTX

—CMR

7.3 8086

80x86 (IDT)

. IDTR
: IDT.
7.3.1 (IDT)
7-4 80X86

0

1

2 NMI

3

4

5

6

7

8

9

10

1

12

13

14

15 { Intel : ),

16

17

18-31 ( Intel : ),

32-255

, IDTR 2K

2K IDT, 256 :
256 .

s 7-4 80X 86
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71.3.2
VRTXsa vsydlib sys load_vrtx_isr
o IDT o sys load vrtx_isr .
IDT VRTXsa °
, ui_enter - ISRs
VRTXsa s 7-2
IDT IDT
0 { )
L ] nterrupt 0
32 Handler » @
&
7-2 IDT ISRs
; . PC
80x86 8259. VRTXsa (
VRTXsa86\SRC devenfxx.c ) 8259 . VRTXsa
o 8259
; /| PICs s
. VRTXsa PIC o . .
VRTX x86/spm create_idt_desc
- Create_idt_desc , IDT
o create_idt_desc create_idt_desc(desc_sel,
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isr_handler, type). desc_sel . isr_handler ISR
. type .
7.4
ACE360/QM , RISC 0
#include <stdio.h>

#include <vrtxvis.h>

#include <vrtxil.h>

#include <stdlib.h>

#include <errno.h>

#include <syskind.h>

#include <compiler.h> /* turns on M68K flag for 68K targets */
#include <mriext.h>

#include "68360.h"

void report(int err)

/* if you get an error, execute XRAY command UP to see from where */
asm(" illega");
}

struct CPM_REGISTER *CpmRegister ;
struct SIM_REGISTER *SimRegister ;
struct RISC Timer  *r_timer ;

LONG GetMbar(void) ;

LONG GetVbr(void) ;

void Setup68360(void) ;

void setcmpvect(LONG lIntMask, BY TE lIntNum, void (* func)() ) ;
void risc_tmO(void) ;

void risc_tmQ_body(void) ;

/* timer ISR */
void risc_tmO(void)

{
asm(" XREF _v90k_interrupt_enter ");
asm(" jsr _v90k_interrupt_enter ");

asm(" movem.| d0/dl/d2/a0/al/a2,-(SP) ");

asm(" jsr _risc_tmO_body ");
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asm(" movem.| (SP)+,d0/d1l/d2/a0/al/a2");

asm(" XREF _vO0k_interrupt_exit ");
asm(" jmp _vO0k_interrupt_exit ");

}
void risc_tm0_body(void)
{
printf(" | have into the interrupt\n");
CpmRegister->CISR |= 0x00020000 ;
CpmRegister->RTER |= 0x0001 ;
}
LONG GetMbar(void)
{
asm(" movew #7,d0"); /* CPU space func code to dO */
asm(" movec.| dO,sfc"); /* load SFC for CPU space */
asm(" leal $3ff00,a0"); /* AO points to MBAR */
asm(" moves. (a0),d0"); /* get MBAR */
asm(" andi.| #$ffffe000,d0") ;
}
LONG GetVbr(void)
{
asm(" movec.| vbr,d0 ");
}
void Setup68360(void)
{

CpmRegister = ( struct CPM_REGISTER * )( GetMbar() + CPM_BASE );
SimRegister = ( struct SIM_REGISTER * )( GetMbar() + SIM_BASE );
r_timer = (struct RISC_Timer *)(GetMbar() + Timer_ BASE) ;
}
void setcmpvect( LONG lIntMask, BY TE lIntNum, void (* func)() )
LONG *pVeg;

/* directly set the interrupt vector by modifying the EVT */

pVec = ( LONG * )( GetVbr() + ((CpmRegister->CICR & 0x000000€0) + [IntNum ) * 4);

*pVec = ( LONG )func;

CpmRegister->CIPR |= lIntMask;

CpmRegister->CISR |= lIntMask;

CpmRegister->CIMR |= lIntMask;
}

void main( void )

{
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int e, ij;

struct CICR *cicr_p ;

struct RTMR *rtmr_p ;
printf("\n\rmain initiadizing.");

/* get the base address of CPM and SIM */
Setup68360() ;

/*  set the vector of RISC_TimerO , every a period of time,
it send a message to the mailbox which pend the disp task  */
setcmpvect(0x00020000 , 0x11 , risc_tmoO) ;

/¥ setup the necessary registers of RISC_TimerO and enable the interrupt */
/*
SimRegister->PEPAR |= 0x0080 ;

*/
CpmRegister->RCCR |- 0x3F00 ;
r_timer->TM_BASE = 0x0000 ;
r_timer->TM_cnt = 0x0000 ;

CpmRegister->RTER = OxFFFF ;
rtmr_p = (struct RTMR *)& CpmRegister->RTMR ;
rtmr_p->T01 = 1 ;* = 0x0001 ;*/
r_timer->TM_cmd = 0xc00000ff ;
CpmRegister->RCCR  |= 0x8000 ;
CpmRegister->CR = 0x0851 ;

}

INTEL386EX : 1
Initial.s, Isrio.c  Isr_io.s.
1. Initial.s
name "initial”®
_TEXT segment er public
public initial
initial proc near
cli
push bp
push ax
push dx
mov  bp,sp
mov dx,21h
in al,dx
and al,Oefh
mov dx,21h
out dx,al
mov dx,3fbh
mov al,80h
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initial endp
_TEXT ends
end

2. lsioc

out
mov
mov
out
mov
mov
out
mov
mov
out
mov
mov
out
mov
mov
out
sti
pop
pop
pop
ret

dx,al
dx,3f8h
al,Och
dx,al
dx,3f9h
al,0
dx,al
dx,3fbh
al,03h
dx,al
dx,3fch
al,0bh
dx,al
dx,3f9h
al,01
dx,al

dx
ax

bp

#include <vrtxil.h>

extern void initial();
extern void io_isr();

void user_mai

{
void taskl1l()

nQO

int c=0,err=0;

int tidl;
initial();

DTR,RTS

sys_load _vrtx_isr(0x34,10_isr);

while(l) {
}
}

void main()
{ int err;
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sc_tcreate(user_main,254,1,&err);

}

3. lsr_ios

name "io_isr"

_DATA
err
_DATA

segment rw public
dd 0
ends

assume ds: DATA
_TEXT segment er public

public 1o_isr

io_isr

over:

lerror:

io_isr
_TEXT ends

4, |srio.def

proc near

cli

pushad

mov dx,3fdh
in al,dx
test al,leh
jnz lerror
mov dx,3f8h
in al,dx
out dx,al
mov eax,0
mov al,20h
mov dx,20h
out dx,al
popad

sti

ret

mov dx,3f8h
in al,dx
mov eax,l
mov err,eax
jmp over
endp

@dn I kkhkhkhkkhkhhhhkhkhkkhkhkhkhkhkhkhhkhkhhrhhhhhhhhhkhhhhhhhiirkrrhhhiihikhhkhkhhihiix

@dnl Master .def file for VRTXsa x86/fpm

@dn I kkhkkkkhkkhkkhhhkhkhkhkhkkhkhkkkkkhkkhkkhkkhkkhkhkhhhhhhkhkhkhkkkkkhkkhkhkkhkhkhkhkhkhhhhhkhkkkkkkkkk
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make . root.name: isrio
sys.verbose.major: yes
sys.verbose.minor: yes
sys.verbose.panic: yes
make.target.debug: yes

@dn I *hkhkhkhkkhhhkhkhhkhkhhhkhkhrkhkhhhkhkhrhkhkhhhkhkhrhhkhhhhkrrhhhhhhkhihhkhihikikx

@dnl Include necessary VRTXsa x86/fpm Components

@dn I KAEAEAEIAEIAAAAIAAXAAAEAEAAAAIAAAAAAAAAAAAAAAAIAEAAhkAhkAkAAXAddxdhhhkkhkhkhiihhhhhiikx
ifx.enabled: no

esh.enabled: no

snx.enabled: no

rtl.enabled: yes

@dn I kkhkkkkhkkhkkhhhkhkhkhkhkkhkhkkkkhkkhkkhkkhkkhkkhkhkhhhhhhkhkhkhkkkkkkhkkhkhkkhkkhkhkhkhkhhhhkikikkkkkkkkk

@dnl Include 0S, target and tool definitions

@dn I KEAEAKIIEAAKIAEAKRXAEAAKRAEAAXREAARAEAAXRAAXRAAALAAAAXAAIAAAAXAAhhdhhdkhihhiiiiik
@include(system.def)

@include(ev386ex.def)

@include(microtec.def)

@dn I kkhkhkkhkkhkkhhhhkhkhkhkkhkhkhkkkhkhkhkhkhkhkhrhhhhhhhhkhkhkhhhhkhkhikikikikrhhhikihhkhkhkhkhkhhkhiiikikx

@dnl Set SYSTEM ENTRY POINTS, Application Modules *
@dn I B T e R R R T R R S R R S R T R R S R R R S R R S R R R S R R S R S S S e e e e
sys.entry_point2: main

sys.objs.usr: isrio.obj,initial.obj,io_isr.obj,

@dn I kkhkkkhkkhkkhkkhhhkhkhkhkhkkhkhkkkkkkhkkhkkhkkhkhkhhhhhhkhkhkhkhkkkkhkkhkkhkkhkhkhkhkhhhhhkhkhkkkkkkkkhkikikikik

@dnl define Actual Devices for PC Target *
@d n I KEAEAKIKAEAIKIAEAKRXAEAAKRAEAAXREAAKRAEAAXAAXRXAEAARAAAXAAALAAAAXAAAAAAAXRAhhdhhdiiiidk
@dnl Remove serial x if used for XRAY interface

@dnl Add ether_1 if SNX enabled

board.devices: board, timer_1

@dn I kkhkkhkkhkkhkkhhhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhrrhhhhhhhhkhkhkhhhkhkhikikikikrhhhhiikkhkhkhkhhkhiiikikx

@dnl x86/fpm Logical Devices *
@dn I *hhhkhkhkhkhkkhkhkhkikhkhkhkhkhkhhkihhkhhkhkhhihkhkhhkhkhhihhkhhhkhhihhkihhkhhihhkihiihiiihikhx
@dnl vrtxos.console: DEV_SERIAL 1

sys.env.devices: board, timer

#default console for startup messages

@dnl sys.env.dev.console.value: serial 1

@dn I kkhkhkhkkhkkhhhkhkhkhkkhkhkhkhkhkhkhkhkhkhhrhhhhhhhhhhhhhhhhiirkirhhhikhhhhhkhkhhkhiiiix

@dnl Application Memory Requirements *
@dn I KEAEAKAEAAKRAAAXAEAAKRAAAAAAKRAAAXAAAXRAAAAAAXAXAAAAAAAXAAkAAAAAAkhAhhhkhikiiiiik
xdm.size: 5000

code.size: 41000

@dnl remove the following for 386ex systems

@dnl remove the following if PC RAM is 1MB or less

@dnl remove the following if total codetdebugger size is < 640K
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@include(pcmemhi .def)

kkhkkkkhkkhkkhhhkhkhkhkhkkhkhkkkkkhkkhkkhkkhkhkhkhhhhhhkhkhkhkkkkkkhkkhkhkkhkikhkhkhkhhhhkhkikkkkhkkkkk

RunTime Library Configuration

kkhkhkkkhkkhkkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkihhhhhhhhhkhkhkhhhkhkhkikikikikrihhihiikhkhkhkhkhhiix

rtl_hardware.fp_support: no
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MICROTEC 8254 s
16450/550 UARTS, PC/AT ] s
8.1 - ~ I/O
VRTXsa - 110 '
VRTXsa — /0 - VRTXs:a
o , VRTXsa 1/0 s
8-1 VRTXsa 110 s
1/0
VRTXsa
, ISR ISR ISR
PROM | RAM | Micro- Char Clock | Other
processor | I/O Dev Peripherals
81 VRTXsa /10
VRTXsa /0 )
, ISR ° 8
1 “
81 VRTXsa ISR
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8.2

821

I/O

282

CPU

ISR
sc_gtime sc_gtime
sc_stime sc_stime
sc_sclock sc_gclock
sc_gclock ui_timer
sc_delay
sc_adelay
ui_timer
sc tdice

1/0

ISR
SC_getc ui_rxchr
SC_putc ui_txrdy
SC_acceptc
sc_waitc

CPU

; CPU
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ISR ;
, ; ISR , °
. ISR ;
ISR ( VRTX ui_timer),
, ui_timer (tick). ui_timer
8.22VRTX
VRTXsa 32 : VRTXsa
ui_timer o 0 ,
. VRTXsa .
; . 1970 1 1
o , s
VRTXsa 8-2 o . VRTXsa
sc_pend, sc_gpend, sc_fpend. sc_spend, sc mpend  sc_delay
1.
void ui_timer(void)
vrtx_init  VRTX ,  VRTXsa 0-
ui_timer 1. ui_timer
- 32 VRTXsa 0 OXFFFFFFFF.
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vrtx_init . ui_timer sc dime VRTXsa
° sc_sclock o

82 VRTXsa

sc_stime o TICK
sc_gtime

sc_sclock o

sc_gclock

sc_delay TICK , (

sc_adelay VRTXsa
sc tdice /
ui_timer

void sc_stime(long time)
tick o

long sc_gtime()
: tick o

void sc_sclock(struct timespec time, unsigned long ns,
int *errp)
time ( ), (tick)
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8.2.3

void sc_gclock(struct timespec *timep,unsigned long *nsp,
int *errp)
: 1970 1 1 :

void sc_adelay(struct timespec time, int *errp)
void sc_delay(long timeout)
sc_adelay (
sc_delay ( tick )s

void sc_tslice(unsigned short ticks)
ticks 0 , sc tdice
ticks o ticks 0O,

#include <vrtxil.h>
#include <stdio.h>

struct timespec
{ unsigned long seconds;

};

unsigned long nanoseconds;

void main()
{ void taskl(),task2();
unsigned long ns;/* ns per tick for VRTXsa clock */
long time;
int err=0;
char c="\0";
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}

struct timespec time_s;
time_s.seconds=423000000;
time_s.nanoseconds=0;
ns=10000000;

sc_stime(0L);

time=sc_gtime();/* "time" should be zero */
printf("now time is %ld.\n\n",time);
time=100L;

sc_getc();

sc_stime(time);

sc_delay(time);

time=sc_gtime();/* "time“should be 200 */
printf("'now time is %ld.\n\n",time);
sc_sclock(time_s,ns,é&err);

if (err!=0) printf(“sc_sclock error %d.",err);

sc_tslice(10); /* enable time-slicing,slice=10 ticks */
sc_tcreate(taskl,1,4,8&err);

if (err!=0) printf(“create taskl error %d.",err);
sc_tcreate(task2,2,4,8&err);

if (err!=0) printf(“create task2 error %d.",err);
c=sc_getc();

time_s.seconds=423000500;

sc_adelay(time_s,é&err);
sc_gclock(&time_s,&ns,&err);

if(err!=0) printf("Get clock error.%d\n",err);
sc_tdelete(0,0,&err);/* delete self */

/*************************************************************************/

/* taskl - Prints "1" forever.

/*************************************************************************/

void task1()

{

int j,i,err;

struct timespec time_s;

unsigned long ns;

i=10;

while(i)

{ sc_gclock(&time_s,&ns,é&err);

*/

printf("\n Now time is %lud :%lud\n",time_s.seconds, time_s.nanoseconds);

for(J=600000;j;--J);
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/*************************************************************************/

/* task2 - Prints "2" forever. */

/*************************************************************************/

void task2()
{
int j,i;
i=600;
while(i)
{ sc putc("27) ;
for (J=20000;j;--1);
--;
}
}
void spawn_main()
{ int err;
sc_tcreate(main,10,1,&err);

}

8.3 /O

8.3.1

8-3 VRTXsa 1/O
VRTXsa 1/O 64 FIFO
64 FIFO s ISR

void sc_putc(int chr)
SC_putc 5 .
; V4 . VRTXsa 0
VRTX32 . . ;

o =1
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8-3 VRTXsa 1/0

SC_getc

SC_acceptc

SC_putc

sc waitc
ui_rxchr ISR
ui_txrdy ISR

int sc_getc()
char sc_acceptc(int *errp)
SC_getc @

L o

SC_acceptc ° . SC_getc .

int sc_waitc(int chr, int *errp)
sc_waitc ;
sc_waitc -

4. 1SR

void ui_rxchr(int chr, int *errp)
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ISR (. BSP J ISR ui_rxchr 1/O
VRTXsa .

5. 1SR ,

char ui_txrdy(int *errp)

; ISR - ISR
ui_txrdy VRTXsa ° . Ui_txrdy
ISR ISR . TXRDY
. ISR TXRDY :
J= TXRDY ;
. ui_txrdy ER-NCP ISR: VRTXsa
- . ISR TXRDY : °
VRTXsa 110 :
IFX 1/0.
1 ‘sc > _getc,sc_acceptc p ui_rxchr
ISR
sc waitc

SC_putc ui_txrdy -
n
. =

8.3.2 /O

#include "vrtxil.h"
#include "stdio.h"

void user_main()
{
int getch();
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int err,opt,c;

err=0;

printf(""\n\n ==>Type any key to continue\n™);
opt=sc_getc();

printf(""\n Program:');

printf("VRTXsa demo---Character 1/0\n\n");

err=0;

printf(“"please type "go" to continue\n\n\n");
sc_waitc("g",&err);/* wait for "g" */

if (err!=0) printf("waitc error.%d\n",err);
sc_waitc("0",&err);/* wait for "o" */

iT (err!=0) printf("waitc error.%d\n",err);

printf("please type some characters,then you can see them input\n');
printf(""if you want to over,press ESC.\n\n");
c=sc_acceptc(&err);/* get a char without pending the current task */
if (err!=0x000B) sc_putc(c);
while (c1=27)
{ c=getch();
sc_putc("\n");
if (c=="\r") sc_putc("\n");
}
sc_putc("\r");
sc_putc("\n");
printf("This program is over.\n");
sc_tdelete(0,0,&err);

}

int getch()

{
int c;
c=sc_getc();/* get the character */
sc_putc(c);/* put the character */
return(c);

}

void main()

{

int err;
sc_tcreate(user_main,253,1,&err);
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=]

$00

$08
$0A
$0C
$OE
$10
$12
$14
$16
$18
$1A
$1C
$1E
$20
$24
$28
$2C
$30

$36
$38
$3A

: XCONFIG

XCONFIG
XCONH G,

CFWSADDR

CFWSSIZE

CFSSTKSZ

CHISTKSZ

CFCBCOUNT

CFPARTCOUNT

CFIDLE

CFUECOUNT

CFDISLEV

CFUSTKSZ

CFEMAXTID

CFTARGET

CFUTSKCT

CFOPTIONS

CFTXRDY

CFTCREATE

CFTDELETE

CFTSWITCH

CFCVTADDR

CFARSRVD

CFENTCT

CFETBCT

CFMFRCT

9-1 VRTXsa

9.1 VRTXsa
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TXRDY

TCREATE

TDELETE
TSWITCH
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0S

VRTXsa .
VRTXsa .
({BSP) . VRTXsa BSP
9.2 VRTXsa (Configuration Table)
VRTXsa . 9-1
9.3
. VRTXsa
» VRTXsa
TXRDY
(CVT)
VRTXsa vrtxvisi.ini
1. VRTX (CFWSADDR)
VRTXsa . VRTXsa
TCB . . : .
2VRTX (CFWSSIZE)
VRTXsa .
3. (CFSSTKSZ)
CFUSTKSZ VRTXsa

o
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VRTXsa . .
. CFSSTKSZ CFUSTKSZ.
CFSSTKSZ { )] VRTX
VRTXsa 256 .
4. (CFISTKSZ)
ISR > vrtx_init  , VRTXsa
o 80x86 , 0, VRTXsa
5. (CFCBCOUNT)
0.
6. { CFPARTCOUNT
. ID 0 CFPARTCOUNT 1.
7. { CFIDLE)
o vritx_init  , VRTXsa
. 256 .
8.  CFQUECOUNT
. . ID 0
CFQUECOUNT-1.
0. (CFDISLEV)

VRTXsalfpm CFDISLEV-
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10. { CFUSTKSZ)
CFSSTK Sz, VRTXsa .
CFUSTKSZ  CFSSTKSZ . CFUSTKSZ
SC_tecreate ,
11. (CFMAXTID)
. VRTX32 ID
0—255. VRTX32 . 0.
({ CFUTSKCT) 255 . 1 CFUTSKCT
. ID 0 MAX( 255, CFUTSKCT],
12. (CFTARGET)
= Xconfig °
, o /include/target.h
VRTX .
13. { CFUTSKCT)
. VRTXsa
TCB . ID .
14. (CFOPTIONS)
. 9-1
9-1

V32_OPTION_PUTC 0 =0 a » SC_putc
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14 .
=1sc putc VRTX32
V32_OPTION _ 1 =0 wvrtx_init vrtx_go
=1 vrix_init
VItx_go-
V32 OPTION_C TXRDY 2
=1
V32 OPTION_C HOOKS 3
15. TXRDY (CFTXRDY)
o VRTXsa TSRDY s
; SC_putc . VRTX=sa
o ui_txrdy o
VRTXsa 1/0, TXRDY 5 '
(0J.
16. TCREATE (CFTCREATE)
TDELETE (CFTDELETE)
2 (O)o
17. TSWITCH (CFTSWITCH)
- : : (0J.
18. CVvT (CFCVTADDR)
o (CVT) - CVT
VRTXsa - ]

(0.
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19. CFARSRVD. CFENTCT, CFETBCT CFMFRCT

=1

9.4 VRTXsa
CFWSSIZE VRTXsa
VRTX >
TCBs
(
)
VRTX
\ 9-2VRTXsa
VRTXsa ,
= Xconfig

94.1
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CFUTSKCT
|, (CFUSTKSZ+
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VRTXsa

9-2



VRTX —CMR

(2). (. o
2. : .

Q). 2 : ER_ MEM( )e
(). : :

9.4.2

VRTXsa °

o ; . 512
, 2 . 512 . 512 °
1. VRTXsa
VRTXsa °
VRTX
=((task+tch+mbox+s+us)* t)+64p+2b+32e+64q+(qesize* ge)+
64cb+istk+getc+putc+hash+tid+tptr+pb+d

S o CFSSTKSZ ,
9-3.
us o CRUSTKSZ .
t& o [=]
tcb o .
mbox . o
t - VRTXsa
p o CFPARTCOUNT
. . . 64
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2 0
256,
2 . 256,
512 o
e 0 sc_pextend -
20 . . 32 -
q ID . CFEQUECOUNT
° . . 64 o
gesize o 1386 6 :
4 0
ge 0 gesize o
SC_qcreate  SC_(ecreate
1. sC_gam
cb . . °
CFCBCOUNT ° 64 .
istk : CFISTKSZ
getc sc getc , 64 0
putc sc_putc , 64 o
hash 4 o
64, 256
tid ID 2 0 ID
; CFMAXTID .
VRTX32 CFMAXTID 0, ID
512 : 2%2* ((CFMAXTID+1) -
tptr 4 ;
; CFMAXTID o CFMAXTID

VRTX32 0, ID
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1024 . 4* {CFMAXTID+1) .
pb 0
d 9-2
9-2
(i386/486.)
Clock tch 512
Delay tcb 512
ldle tch CFIDLE
Delete tch CFSSTKSZ
Initial task task —
CFUSTKSZ CFSSTKSZ
CFWSSIZE
CFUSTKSZ :
. CFSSTK SZ,
: VRTXsa . VRTXsa .
. . 9-3
9-3
=256+UX+USC+ISR+C
L 256 VRTXsa
UX VRTXsa
usc
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C . .
3.
10
2048 . 64 =32
4096 . 512 =8
. 4096 =8
8 . 10+1 =88
2 . 20+1 =42
1
1
us,istk S
128 ,  Uus=128. 428 ,  istk=428.
S :
s=256+UX+USC+C=100+0+0+0=256 { )
=2700+ ((328+stus) *t) +64p+2b+20et+64q+4ge+64ch+istk
=2700+((328+100+128)* 10)+64* 2+2* (32+8+8)+20* 1+64* 10+4* (88+42) +64
*2+428
=2700+5560+128+96+20+640+520+128+428
=10220 ( )
9.5

Xconfig °
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VRTXsa : VRTXsa
o vrtx_init . o
Xconfig

o

951

9.5.2

I/1O o
vrtx_init
a VRTXsa
VRTXsa
(MMU), VRTXsa
MMU.

953

=1

vrtx_init VRTXsa

9.5.4VRTXsa

9-4 VRTXsa
9-4 VRTXsa

VRTXsa

vrtx_init VRTXsa
Vrtx_go ,

301
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vrtx_init
1 VRTXsa . 0-
2. SC_tcreate TCB-
3. 0
4. s
5. VRTXsa s
6. o
vrtx_init = Vrix_init
s vrtx_init : (256 )
vrtx_init Vrtx_go-
9.5.5
vrx_init vItx_go = vrx_init
. s VItx_go o
SC_tcreate, sc tecreate, sc_mcreate, sc_hcreate, sc fcreate, sc_screate, SC_pcreate,
SC_(creae, SC_Qecreate ° vrtx_init VRTXsa
MICROTEC vrtx_init o vrtx_init
vrtx_go 9-5

9-5 vrtx_init  vrtx_go

Sc tcreate sc tinquiry sc tsuspend sc tresume sc tecreate sC_tpriority

sc gblock sc hdelete sc pcreate sc pinquiry sc halloc sc_hfree
sc pdelete sc rblock sc hcreate sc_hinquiry sc_pextend

SC accept sc post sc_qinquiry sc spost sc fclear sc_gaccept
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SC gam  sc_sinquiry sc fcreate sc gbrdcst sc gpost sc_maccept
sc fdelete sc gcreate sc saccept sc mcreate sc finquiry sc_gdelete
sc_screate sc mdelete  sc_fpost SC_gecreate sc_sdelete sc_minquiry

sc gblock  sc_stime sc tdlice ui_timer sc_gtime
1/0
sc_acceptc  sc_putc( 64 )

SC_gversion

: SC_putc
VItx_go , 64 ,
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TCP/IP

TCPIP

1. 2 TCP/IIP
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(OSI ) . TCPIP . X.25 . TCP/IP .
. UNIX \
TCP/IP . TCP . IP o
TCP .;
Internet TCP.
UDP o \ TCP
UDP .;
ICMP - o
P, « IP TCP. UDP ICMP )
P .
ARP, o -
RARP “ “
TCP/IP o
TCP UDP
\ \
\ E
ICMP S P
A ARP ' RARP

TCP/IP \ 14 4 . 1P 20
, TCP 20 , UDP 8 .
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1.3 TCP/IP
IP . o IP
: : - IP :
- IP
TCP :
» TCP o
o , TCP :
., TCP : , TCP
UDP o : ;
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SNX ) UNIX SVR 3/4 ,
TCP/IP “
oSl a
2.1
170 “
& " SNX ; “
e
A
Y
[
A
¥
||
307 T
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] L] @

1 }: 1 }: {i’driver ar 1 majule an
read/getmsg . ; ,
2.2 SNX

. )
BSD SOCKETS API sockmod
SNX :
o SNX o
: 0 )
TCP (/dev/tcp)
UDP (/dev/udp)
IP (/dev/ip)
ICMP ( /deviicmp.)
ARP { /dev/arp, (_/dev/arpproc,
L oop-back (_/dev/lo)
Tircwr (_/dev/tirdwr )
logio (/dev/Ig)
(/dev/pipe)

308



VRTX —CMR

VRTX SNX

X ) )

3.1 SNX

SNX, Microtec TCP/1P o

3.1.1Hardware Configuration

SNX ,
s PC 360,860

, PROM Microtec BSP.

3.1.2 SNX

1. SNX
UNIX SYSTEM V TLI
Berkeley 4.3 BSD
170
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(DNS J
RPC ( J
2.
libresolv.a o
o UNIX » SNX
h free s
struct hostent * gethostbyname(char * name);
struct hostent * gethostbyaddr(char *addr,int len,int type);
void h_free(struct hostent *hp); gethostbyname
gethostbyaddr hostent s
3.
SNX : -
: ping . route . netstat. ttcp
ttcp . . TCP. UDP
4. RPC/XDR
RPC XDR - XDR
, - RPC
3. 2 SNX
3.2.1 SNX TN
PN <App||cat|on >
/ o TLI
\ Swk_tep_init ) ‘ /
~_

VRTX/OS

Always present QSpawned by programmer

Q Temporary
1. swk n_task

TCP/IP SNX °
o SNX , snxenfg. €
sys initialize_snx o
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2. swk_signal_server

s X
, snxenfg.c sys initialize_snx -
2. swk_tcp_init
TCP/IP o VRTX , snxcnfg.c
sys Initialize_snx s
3.2.2 SNX
VRTX/OS o
- . SWK_main_task s .
swk_main_task o
SOCKETS TLI TCP/IP °
SNX ;
- . swk_main_task

Open,Close,putmsg,getmsg s UNIX SVR4 ,

o VRTX/OS SNX
swk_main_task,
, swk_main_task

swk_main_task

swk_main_task. swk_main_task

, o . swk_main_task
swk_main_task

o

, swk_main_task
swk_main_task
° UNIX V .
TCP/IP

1. swk_main_task
swk_main_task

swk_main_task
swk_main_task
. SWKk_main_task VRTX/OS
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=] L L]

VRTX s
2.swk_signal_server
o - SNX
swk signal server o
swk_signal_server . . .
signal o
4 . ,

SIGPOLL , SIGIO, SIGURG, SIGPIPE.

: pall SOCKETS  select
= Swk_signal_server sys initialize_snx o
swk_signal_server
swk_signal_server : signal
; swk_main_task o
» Swk_signal_server ,
o . Swk_signal_server o
signal ,
3, swk_signal_server ,
signal ; , 30.
swk_signal_server 1, swk_main_task . ;
swk_signal_server . swk_main_tasks
3.
SNX : Sys initialize snx . TCP/IIP
. “hook * . .
sys initialize_snx ,
swk_main_task swk_signal_server. . swk_tcp_init TCP/IP
SOCKETS TLI J. swk_tcp_init .
SNX (. Xconfig snx,hook_init Jasnx.hook_init
TCP/IP TCP/IP o :
snx.hook _init, sys initialize snx = IP
. RARP °
4. (Open and Close Requests)
o OC thread

o - OC_thread
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. swk_main_task o

5. (File Descriptors.)
SNX  open . s
Xconfig snx.fdtab_size s 256 .
: SNX . UNIX

0, 1, 2 ) UNIX sdin,
stdout, stderr o
= SNX stdin/stdout/stderr IFX

o

6. Sockets
SNX  Socket , socket
SNX  Sockets
Socket 256, .
= Socket 256
- » Socket

7. {M essage Passing )
VRTX swk_main_task.

8. SNX {SNX Network Interfaces)
SNX VME
+ SNX logio :

3. 3 SNX

3.3.1 Basic Setup
SNX VRTX : (

user .def) .
, ACE360/QM VRTXsa , SNX, user.def
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@ include (system.def)
@ include (cp.def)

@ include (microtec.def)
snx.enabled: : yes

snx.enabled  yes, SNX VRTXsa o
Xconfig user.def snxcnfg.c

1. snxenfg.c

SNX snxcnfg.c

- , snxcnfg.c , snx.def.
snx.tpl  user.def o <<Microtec Configuration Tool (Xconfig) User s
Guide and Reference>> s
° SNX o

snxcnfg.c SNX Xconfig SNX ,

SNX, :

* /

* SNX

. RARP

. RPC

2. Local Host Name and Host Table
. user.def ;
- | nter net (. SNX J
SNX UNIX /etc/hosts
IP °
C ) P .
Xconfig snx.local_host, snx.hostsname  snx.hosts. list
( snxenfg.c snx_host_table).

; SNX, VRTXsa
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user .def

@ include (system.def)
@ include (cp.def)
@ include (microtec.def)
snx.enabled: yes
snx.local_host: local_147
snx. hosts. Local 147: 149.147.5.119
snx. hosts. Other_host _2: 149.147.5.324
snx. hosts. Dup_host_2: 149.147.5.325
snx. hosts. list: local 147, other_host_2, dup_host_2

3.3.2 Configuration Options

SNX SNX o
user.def Xconfig °

1. snx.streams.heap_size

512K ({524,288 bytes ).

snx. streams. str16bufs 16

snx. streams. str 32bufs 32

snx. streams. str64bufs 64

snx. streams. str128bufs 64

snx. streams. str 256bufs 64

snx. streams. str512bufs 64

snx. streams. str 1024bufs 1024

snx. streams. str2048bufs 1024

snx. streams. str4560bufs 1024

. streams. max_mblks .

. streams. max_times 0
. Streams. max_msgs a

. streams. max_stacks swk_main_task o
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3.3.3
1. SNX
. snx. drvmod. component. enable YES:
. “yes” / / .
snx. drvmod. component. streamtab o
component streamtab . component
/ . 5 streamtab
. SNX 0
. snx. drvmod. component. initf s
component Sys init_snx ,
, 0-
. shx. drvmod. list 5
SNX o
. snx. drvmod. component. flags o
component . SVR3 SVR4 °
M . D . 3 SVR3 . 4 SVR4 .
, 4 : M3, M4, D3, D4
swk_main_task o
Xconfig swk_main_taske
logio TCP/IP . sockets, snx.drvmod.list

.snx.drvmod.list: o, ip,tcp,udp,icmp,ar pproc,ar p,lg,sockmod

2. SNX
SNX le. 1g-
le: MVME147 LANCE °
lg: logio o

. nx.interfacedriver.devhame

. snx.interface.driver.othermodule
. driver o .
. snx.interface.driver .broadcast

. snx.interface.driver .netmask

) o

. snx.interface.driver.ar psupport
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ARP . - snx.interface.driver.addr
IP . o o
. snx.interface.list
snx_interface table o
snx_interface table snxenfg.c . o
. snx.logic.devname.driver
driver /0 ° driver

; 0 . 190 o
3.34 TCP/IP
1. TCP/IP
snx.local.host 0
snx.hosts.name name IP o
snx.hosts.list . a
2. TCP/IP
snx.hook _init SNX  hook . SNX TCP/IP °

{  routed) 0.
snx.tcp.def rcvbuf  TCP . 32K bytes, 32K
3. RARP
snx.rarp.enable RARP s IP
o YES:
snx.rarp.retries RARP RARP . -1
255, -1.
snx.rarp.timeout RARP RARP . RARP
1 =] 1!
OXFFFFFFFF, 5000.
4. DNS
snx.domain.name ° NULL.
snx.nameser ver list ,
o DNS . .
5.
snx.interface.sock et Socket . 1 Socket . 0
Socket . 1.

snx.interface.tli TLI o 1 TLI , 0 TLI
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3.35
1. SNX
snx.swk.priority swk_main_task » 0, 255,
255

snx.swk.tid swk_main_task o 1, 0~255.
snx.fdtab_size SNX s 256.
snx.verbosity

0:

1: CE-CONT

2: CE-NOTE

3: CE-WARN

0 .

snx.sig.tid SNX swk_signal_server s

0. 0~255.
snx.sig.priority signal handlers s 1.
rpc.enabled RPC, NO-
3.4 SNX
3.4.1 (Configuring Your Own Stack >
1. TCP/IP .
2. °
3. swk_tcp_init o sys initialize snx
3.4.2 SNX (Configuring Modules

and DriversInto SNX )

user.def

STREAMS and TCP/IP Networking Executive and

SNMP Programmer’ s Guide and Reference. P5-4
1 Initialization Process

Swk_tcp _init

P5-4 ~ P5-9,
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3.5 SNX
1. (_Building a Stack )
snx.drvmod.list (. Jo .
TCP/IP , :
snx.drvmod.list: lo, ip, tcp, udp, icmp, arpproc, arp, lg, sockmod
, Xconfig
snx.drvmod.module.enable
snx.drvmod.module.streamtab
snx.drvmod.module.flags
snx.drvmod.module.initf
2. ARPPROC  ARP (Using ARPPROC and ARP)
ARP : (arp) (RarpJe
arpproc arp Rarp.
Rarp. . Snx.rarp.enablessnx.rarp.timeout  snx.rarp.retries
3. Sockmod  { Using Sockmod}
socket . sockmod ° SOCKETS
, sockmod : libsockets.a
libswksyscall.a o
3.6 SNX TCP/IP
3.6.1 TCP/IP API
shx AP, AP,
1. TLI  (Transport Layer Interface)
APl TLI
TCP/IP - SNX TLI °
TLI tli.lib TPI(Transport Provider Interface) TCP  UDP
- TPl SNX tcp udp TLI tiuser.h.
2. SOCKETS
SOCKETS (sockmod) . socket

. sockmod . SOCKETS '
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sockmod sockets  swksyscall.lib .
SNX SOCKETSAPI readv. writev SOCKETSAPIs.

SNX SOCKETS  socketslib SNX sockmod

- sockmod TPl tcp udp .
3.6.2 (Networking Utilities)

snx.lib o . .

:recvfrom_tli,setsockopt_tli,sendto _tli- . getopt_r

inet_ntoa_r UNIX getopt  inet_ntoa . UNIX
SNX

3.6.3 (Domain Name System Address
Resolver )

TCP/IP DNS P 0 SNX
DNS resolvelib s

DNS - DNS : Xconfig

snx.nameser ver .list s

DNS Xconfig snx.domain.name  snx.nameserver .list .

snx.domain.name : mri.com
snx.nameserver .list: doors, mri_gw
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, SNX . SOCKET o
4.1 SNX
SNX o BSD UNIX
(socket) : UNIX system V TLI
° . SOCKET °
4.1.1 SOCKET
/ ,
° socket - socket BSD UNIX
, - 4BSD UNIX
socket o
socket : /
/ . 4-1 4-2.
/ TCP/IP
(sock_ STREAM ). / tcplip
(_sock_ DGRAM .
1
, TCP/UDP (_protocol port, :

. oSl , (.
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(_binding)

(port number)
TCP UDP
. TCPIUDP 16 D
T TCP/IP

20, 21 ftp
23 TELNET
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bind())

r rom

! Sen

L
E R

Sendto( ) »Readfrom( )

i

4-2 /

4.1.2 socket

[ socket ——  socket (af, type, protocol)
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® socket ——
° socket

bind (sockid, localaddr, addrlen)

connect (sockid, destaddr, addrlen)
listen (scokid, qulen)

write (sockid, buff, bufflen)
writev (sockid, iovector,vectorlen )
send (sockid,buff,bufflen,flags)

sendto (sockid,buff,bufflen,flages,destaddr,addrlen)
sendmsg (sockid, message, flage )

read( ). readv(). rec()-
recvfrom( ). recvmsg()

=1

4.2 /

4.2.1

socket

A 4
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4.2.2
{ daemon), . .
: ( master J,
(davel. .
4. 3 SNX socket
4 .31
{ UNIX)
- SNX “ SCOKET
o SNX socket '
VRTX o
( UNIX : Ja :
VRTXsa sc_gpend,
. socket .
. o socket
. socket
. socket . R

325



VRTX

—CMR

4.3.2 snx  socket

[ ]

sc_tcreate() Jl

Socket()

listen()

g
{ newsockid=accept() I

[ newsockid ]I

v

B#

1

T

socket I

Close(newsockid) ]17
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4.3.3

SNX  SOCKET

int sc_tcreate(viod(*task) (void*), int tid, int pri, int *errp)
int sc_gpost(int gid, char *msg, int *errp)
char *sc_gaccept (int qid, int *errp)

4.4

int initsockid;
if ((initsockid=socket(AF_INET,SOCK_STREAM,0))<0)
{ perror(* socket open failed”);
exit(1); }
if (connect(initsockid, -*)<0)
{  perror(“socket connect failed ”);
exit(1); }
if (write (initsockid, ~*)<0)
{ perror(* writeing on stream socket failed ”);
exit(1); }
if (read(initsockid, --)<0)
{ perror(* reading on stream socket failed ")
exit(1); }

4.5 /
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socket
noL< PN
—
.
_
4.6 TLI
TLI . )
TLI 1SO . TLI 1SO
; TCP. UDP - TLI
« TLI )
A SOCKET
43 BSD UNIX 1/0 (SOCKET) . UNIX
. UNIX . “ ® .
. TCP . @

1 M

result = socket (af. type protocol’
AF ’
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INTERNET
APPLETALK

UNIX]
TYPE

CLOSE i socket

socket
{ bind?
bind { socket; locaaddr, addrlen:
socket
localaddr
| 2
= Internet
AF_INET, 2
addrlen

[ L

connect !sockets desaddr. addrlen?
socket
desaddr
addrlen

writevs sendto. sendmsg

write {dcsriptors buffer. length!.

writev & o,

{AF-INET 1.
i AF-APPLETALK?

{ SOCK_DGRAM !,

sockaddr_in

4 IP

(. connect}

dcsriptor
length
write :

329
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{ SOCK —STREAM
{ SOCK_RAW

sockaddr
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Send : send { socket: message: length, flags?}
socket : message :
length : flags - Flags
Sendto  sendmsg .
= Sendto

Sendto (socket: messages length. flags: destaddr. addrlen’

sendto : sendmsg

sendmsg {socket: messagestruct: flags:

messagestruct : ,
» 4.3 BSD UNIX
: read, readv: recvs recvfrom  recvmsg.
UNIX read ,
read {descriptor. buffers lengthla descriptor
: , buffer : length
r I’I [13 L .
readv ! descriptors iovectors vectorien!
iovector iovec ,
1 vectorien iovector .
recv

recv ' sockets buffer. length, flags!
socket + buffer ,
length : flags
Recvfrom :
Recvfrom isocket. buffer; length, flags: fromaddr. addrlen’
fromaddr  addrlen :

Recvmsg i sockets messagestruct: flags: messagestruct

listen ,
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ligen
listen {socket: glength}
socket : glength
accept
newsock = accept {sockets addr. addrlen?
socket : addr sockaddr
a : addr » addrlen
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B User.def
@dnl**************************************************
@dnl Project Configuration File for SNX Demo
@dnl**************************************************
make.root.name: myclient * */
sysverbosemagjor:  yes
syswverboseminor:  yes
sys.verbose.panic.  yes
make.target.debug: yes I* */
@dnl***********************'k**************************
@dnl Include necessary VRTXsa Components
@dnl***********************'k**************************
rpc.enabled: no
nfs.enabled: no
ifx.enabled: no
esh.enabled: no
snx.enabled: yes /*SNX */
rtl.enabled: yes
@dnl**************************************************
@dnl Include OS, target and tool definitions
@dnl**************************************************
@include(system.def)
@include(pcat.def)
@include(microtec.def)
@dnl***-k**********************************************
@dnl Set SYSTEM ENTRY POINTS, Application Modules *
@dnl***-k**********************************************
sys.entry_point2: main I* */
sys.objs.usr: ne2000.0bj,myclient.obyj,

@dnl***********************'k**************************

@dnl Define Actua Devices for PC Target

@dnl**************************************************

@dnl  Remove seria_x if used for XRAY interface
@dnl Add ether_1 if SNX enabled
board.devices. board, screen, timer_1, seria 2, ether_1

@dnl**************************************************

@dnl Define VRTX Logical Devices
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@dnl**************************************************

vrtxos.console: DEV_SCREEN
sys.env.devices: board,consol e,timer,network
sys.env.dev.network.value: ether 1

#default console for startup messages
sys.env.dev.console.value: screen

@dnl**************************************************

@dnl Application Memory Requirements

@dnl**************************************************

xdm.size; 20000
code.size: 200000

@dnl remove the following for 386ex systems
@dnl remove the following if PC RAM is 1IMB or less

@dnl remove the following if total code+debugger size is < 640K

@include(memdefs\pcmemhi.def)

@dnl**************************************************

@dnl RunTime Library Configuration
@dnl**************************************************
rtl.hardware.fp_support: no

rtl.IFX_support: no

#rpc.pm_priority: 20

#nfs.userid: 588

#nfs.groupid: 100

@dnl

@dnl SNX HOST table

@dnl

snx.swk.priority: 1 /*SNX */
snx.hosts.serve: 202.115.4.17

snx.hosts.mripcl: 202.115.4.18

snx.hosts.servs: 202.115.4.10

snx.hosts.mripc2: 202.115.4.11

snx.hosts.list: serv6,mripcl,servs,mripc2
snx.local_host: mripcl

snx.rarp.enable; no
snx.interface.lg0.addr: 202.115.4.18
#snx.interface.lg0.netmask: Oxffff0000

333



VRTX —CMR

InterNiche TCP/IP

. InterNiche TCP/IP INTERNET s
*1inet —P UDP o
* TCP —ICP  Socket o
*Misclibh — TCP/IP
* modem—— modem o
* ppp —PPP (Point to Point Protocol) o
* drivers — -
*ace360 — ACE360 °
* dostsr — DOS TSR( ) °
* dosmain — Intel x86 . DOS o
* dosdgw — Intel x86 . DOS °
*netl86 — AVD  netl86 -
* vrtxsa86 — VRTX sa { VRTX86/Fpm.)
Intel x86 °
* vrtx68k/PPC — VRTX sa Motorola
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68k/PPC .

* http - HTTP (Hypertext Transport Protocol) o
+ ftp - FTP (File Transfer Protocol) 0

* snmp - SNMP (Simple Network Management Protocol)

* dhcpsrv - DHCP (Dynamic Host Configuration Protocol)

* natrt - NAT (Network Address Trandation) o

* telnet - Telnet °

* rip - RIP (Routing Information Protocol) o .

« browser —

. InterNiche TCP/IP TCP/IP

{Telnet FTPDNS 1}

{PPP_SLIP LAN)

TCP/IP

5.1

PPP (point to point protocol)

PPP :
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j E P Jatagram

"

PPP °
: (
. Modem 7 s .
. 1200bps 38400bps.
6.4 Kbps, PPP .
1 Modem Modem 2
N e T e N
PPP
PPP . Modem
prep_ppp()

:int prep_ppp(int firstnet)
: PPP s
Init_ppp()

:int init_ppp(int iface)
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Ppp_port_init()

: int ppp_port_init(int unit)

o

Modem_init()

2)

2. Modem

Modem

D_BRAKEN

: init modem_init(int unit)
modem

(

Ip_startup( )

]

Prep_iface()

U

Prep_ppp( )

{

[nit_ppp( )

d

Ppp_port_init()

U

Modem_init( )

(client
(

\

ATS0=1

)

modem _init().

modem

modem
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modem

Cormmor e 0comecrs )

1) . client server
PPP s client

Lcp_lowerup()

U

Fsm_lowerup()

U

Fsm_sconfreq( )

U

Fsm_sdata( )

U

Ppp_output()

U

Ppprawwrite( )

U

Pppstart()
il

Writecombyte( )

U

Modem_putc( )

2)
Icp_lowerup
: void lcp_lowerup(int unit)

fsm_lowerup
OPENED °
Fsm_lowerup
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. )

: void fsm_lowerup(fsm *f)

ppp

fsm_sconfreq()

Fsm_sconfreq

STARTING

=1

: static void fsm_sconfreq(fsm *f,int retransmit)

. fsm_sdata()
Fsm_sdata
void fsm sdata(fsm *f,u char codeu_char
*data,unsigned datalen)
Ppp_output

: void ppp_output(int unit, u_char data, int len)

Ppprawwrite

ppprawwrite()

: int ppprawwrite(int unit, char *buf, int nlen)

Pppsart

PP

PP g

: void pppstart(struct ppp_softc *sc)

Writecommbyte

o

: int writecommbyte(int unit, u_char bByte)

Modem_putc

=1

: int modem_putc(int unit, u_char bByte)

modem

Pppinput( )

U

Ppp_infrm()

Lep_input() ‘

lpcp_i nplh

=1

ppp

A

Ip_input()

N

Fsm_input()
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5

2)
pppinput
: void pppinput(int unit, int c)
PPP ( freebuf ) ,
modem\dialer.c dia_check() :
tk_yield() dial_check(), ;
Ppp_infrm
: void ppp_infrm(int unit)
pppinput( ) : :
Lcp_input
: void lcp_input(int unit, u_char *p, int len)
LCP fsm_input( ) LCP
Ipcp_input
: void ipcp_input(int unit, u_char *p, int len)
IPCP . fsm_input( ) IPCP
Fsm_input
: void fsm_input(fsm *f, u_char inpacket, int I)
PPP : .
fsm_input() ,

fsm_rconfreq( )
fsm_rconfack( )
fsm_rconfnakrej( )
fsm_rtermreq( )
fsm_rtermack( )

ip_input
: void ip_input(int unit, u_char *data, int length)
: pPP , P .

typedef struct fsm_callbacks{ &« « » » » » }fsm_callbacks;
I* FSM */
typedef struct fsm{ « « = = = = }fSM; /* ppp
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*/
typedef struct ppp softe{ s « = =« &« » }PPP_SOFTC;
/~k
struct ppp_header{ « « « o « o } [*PPP */
SII‘UC'[ |p{ o o 0 O 0O O }; /*IP */
StrUCt thhdr{ ¢ o O O O O }; /*TCP */

driver
sys np.c  ifppp.c :

ifppp.c
pppopen(): PPP ppp_softc °
pppwrite(): PPP P .
ppprawwrite(): PPP PPP .
pppstart(): °
Ppp_setinbuf(): MRU PPP o
Ppp_infrm(): PPP o
Pppinput(): PPP s
Sys np.c
Establish_ppp(): modem PPP s
Link_terminated(): PPP o
Link_established(): LCP OPENED
Link_required(): PPP
Prep_ppp(): PPP :
Shutdown_ppp(): PPP o
Ppp_quit(): PPP ,
Ppp_output(): ppprawvwrite() PPP .
Ppp_pkt_output(): PPP (PPP
Ppp_send_config(): PPP o
Ppp_recv_config() : PPP .
Init_ppp(): PPP o
Ppp_timeout(): PPP -
Ppp_timeisup(): . PPP
Writecommbyte(): ’
Ip_input(): PPP IP -
Ppp_check(): PPP o

*/

Interniche TCP/IP ( SLIP)
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(ARP) : : MODEM
; ARP P . SLIP
ARP 0
5.2 1P
P
IP
- IP . . o
. InterNiche TCP/IP
1) ICMP
2)
3 IP
(IcC™MP)
icmp.c. ping. app_ping.c
1. lemp.c
Icmprecv
: int icmprcv(PACKET p)
ip_demux.c ipdemux() (. ICMP ),
C / )
lcmp_du
: void icmp_du(PACKET p,struct destun * pdp)
2. Ping.c
IcmpEcho
: int icmpEcho(ip_addr host, char *data, unsigned length, unshort
pingseq)
: “plng ar o
3. App_ping.c
Ping_init
:int ping_init(void)
“ping” install_menu() ping settings
Ping_new
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4.

: PING_INFO ping_new(void)
PingInfo ,
ping_addd()
ping_check() s
Ping_delete
: int ping_delete(PING_INFO p)
: ping_delq()
Ping_addq
: int ping_addq(PING_INFO p)
: Pinginfo s
Ping_deq
: int ping_delq(PING_INFO p)
: Pinginfo s
Ping_search
: PING_INFO ping_search(GEN_10O pio)
Pinglnfo . s
Ping_dtart
: int ping_start(void *pio)
“ping xx
. . ping_send()
Ping_send
: int ping_send(void *pio)
: icmpEcho() "ping’ -
Ping_end
: int ping_end(void *pio)
: “ping ” .
Ping_check
: void ping_check()
: ; “ping 7
. reply .
Ping_demux
Ping_setdelay
Ping_setlength
Ping_sethost
Pingupcall

ping P
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TCP/IP . “ping ” ICMP /
IP IP . >
IP °
“ping xxx (. IP )7,
ping_start( ). ping_send()
ping - , ping_check( )
. ICMP : ping reply ......
P
1. IP , ipport.h #define IP FRAGMENT 1.
ip_fragment(),
MTU - , ;
IP Ip_reasm.c ,
Ip_reassm
: int ip_reassm(PACKET newp)
IP ° ,
. ip_demux() .
ip_rev() -

Ip_frag_check

: void ip_frag_check()
Frag_punt
: void frag_punt(struct frag_waiting *p)

H =1

IP
struct frag waiting {
PACKET p; I* o
HOLE hole ligt; I* “HOLE” */
Unsigned totalrx; I* */
Ulong timestamp; I* */
}

struct frag_waiting fragbuffMAX_FRAG_PKTS];
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1. IP . #define IP_ ROUTING 1 #defineMULTI_HOMED 1.
IP iproute() . ip.c ip_write() ,
IP o . add_route()
del_route() .
ipc )
2. IP

struct ipRouteEntry_mibf{ ..... }
define RtMib ipRouteEntry _mib;
typedef struct RtMib *RTMIB;

, RIP s
3. RIP
(RIP, Routing Information Protocol) IGP
( ) - RIP ( active machine)
( passive machine)) :
RIP : :
. RIP , .
. - RIP (vector-distanse) ,
s IP
RIP . request
. response request
request . response
RIP : » RIP
P ; . RIP IP
5 InterNiche RIP 5
InterNiche RIP o
1)

UDP

Rip_init()
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l

Rip_initialize()

!

Rip_table init()
Rip_udp_init()

2)
udpdemux( )

Rip_udp _recv()

]

Rip_process rcvd pkt()

rip_process rcvd pkt( ) .
° rip_porcess rcvd_req pkt( )

H L] L] o

3)
RIP s rip_check() :
(. 30 ).

Rip_check( )

il

Rip_send_broadcast()

i

Rip_send bcast_on iface()

il

Rip_udp_send()

5.3
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C ) .
° TCP/IP UDP
TCP, UDP . . TCP
, TCP .
, TCP s UDP IP
InterNiche TCP/IP TCP,
UDP. °
TCP
TCP .
, uUbDP , ;
TCP : TCP °
- InterNiche TCP/IP . ,
InterNiche  TCP TCP o
. InterNiche  TCP
Struct inpch{ ....}; [*in_pcb.h  */
Struct  tcpebf ....}; [*tcp control block . tcp var.h*/
tcpinit - TCP - (tcpport.c )
nptcp_init:  tcpinit() , = (nptcp.c )
tcp_init = nptcp_init() , - (tcp_subr.c )
IP TCP tcp_rev()(nptep.c
) TCP = Tcp_rev() tcp_input()(tcp_in.c ).
TCP : : tcp_wakeup()

347



VRTX —CMR

InterNiche TCP ,
tcp_output()(tcp_out.c ) :

o

5.
tk_yield() tcp_tick()(nptcp.c ) TCP
. tcp_slowtimo()(tcp_timr.c ).
tcp_times()(tcp_timr.c ) TCP s
6. TCP TCP , 0
UDP
UDP(User Datagram Protocol) IP
. IP - P .
UDP . ;
QOS . °
UDP . > . UDP
(
)o
UDP ’ TCPIP T UDP
° , UDP ;
UDP . ;
- ( SNMP UDP
)
InterNiche  UDP ,
udpsock.c: socket s
udp.c: UDP , udpdemux()-. udp_send()
udp_socket() o
udp_open.c: UDP o
5.4 Socket

InterNiche TCP/IP .
Socket, o
: HTTP-GET. Web-Server  Tdnet-Server .

Sock et
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TCPIP TCPIP
. { Socket)

I

I
I

TCP/IP

TCP/IP
Socket BSD UNIX :
o socket , 2
socket () — socket
bind () —
connect () accept () — socket
listen () — ,
send () sendto()—
receive() receivefrom ()—
InterNiche TCP/IP socket tcp ,
1. socket ()
t_socket ()
il
socreate ()
il
tcp_usrreq ()
t_socket( )

: long t_socket(int family, int type, int proto)
socreate( ) socket, socket .
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C : J
socr eate( )
: struct socket * socreate(int dom, int type, int proto)
socket . tcp_usrreq( ),tcp_usrreq()
PRU_ATTACH, tcp_attach( ),
socket TCP, TCP o
2. connect ()

t_connect()

!

soconnect( )

!

tcp_usrreq( )

t_connect( )
: int t_connect( long s, struct sockaddr * addr)
soconnect( ) . : )
soconnect( )
: int soconnect(struct socket * so, struct mbuf * nam)
, tcp_usrreq( ),tcp_usrreq( )
PRU_CONNECT, . socket
connecting . ,
SYN_SEND:.
3. send ()

t_send()

U

sock_sendit()

]

sosend( )

U

tcp_usrreq( )

, tcp_usrreq() PRU_SEND
PRU_SENDOOB tcp_output( ) °
Recv()
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, tcp_usrreq() PRU_RCVD
PRU_RCVDOOB .
. socket { I,
. sbwait( ). . .
t_recv()
Iy
sock_recvit()
soreceive( )
Iy
tcp_usrreq()
55
InterNiche TCP/IP ' o
DOS .VRTX86/rm net186 J,VRTXsa(x86,68k,PPC)
1. Dos
InterNiche TCP/IP dos demo : ppp
. TCP/IP . 0 ODI
) :
InterNiche TCP/IP ) Modem
, ping , HTTP GET
TCPIP .
dos ' dos InterNiche TCP/IP
. tk_yield() . .
2. VRTX86/rm ( net186 )]
InterNiche TCP/IP Vvrtxsa86/rm .
net186 ( ) (. J :
* abs . PPP .
( . , modem
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; : terminal
( J : - Vrtxsa86/rm ,
.tk yidd() : network_loop() .
ping http o network_loop() ’
. ping_task http_task ;
main_loop . ping_task  http_task .
3. VRTXsa (pc )
InterNiche TCP/IP VRTXsa . ping Web
Server . : pc : :
. . VRTXsa (InterNiche TCP/IP
) . * abs .

TCP Server Example
* tcp_echo.c
* Copyright by CESD(Centre of Embeded SoftWare Design) of UESTC.
* All rights reserved.
*/

#include "tcpport.h” /* embedded system includes */
#include "mbuf.h" [* BSD-ish Sockets includes */
#include "socket.h"

#include "sockvar.h"

#include "sockcall.h"

[* define NP sockets to standard calls */
#define SOCKTY PE long

#define socket(x,y,z) t_socket(x,y,z)
#define bind(s,a@) t_bind(s,a)

#define connect(s,a) t_connect(s,a)
#define listen(s,i) t_listen(s,i)

#define accept(s,a) t_accept(s,a)
#define send(s,b,l,f) t_send(s,b,l,f)
#define recv(s,b,l,f) t_recv(s,b,l,f)
#define socketclose(s) t_socketclose(s)
#define setsockopt(s, |, 0, d) t_setsockopt(s, o, d)

#define ECHO_PORT 5000 /* standard UDP/TCP echo port */
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SOCKTYPE dlisten_sock = INVALID_SOCKET; /* echo server socket */
SOCKTYPE esrv_sock = INVALID SOCKET; [* echo server active socket */

int tcp_echo _close(void); /* internal */

static  u_long e replies;

char *cp;

char *src_ip ="192.9.200.3";

[*char *src_ip = "202.115.17.128";*/
satic  ip_addr my_addr;

extern void putstr(char *);

int

tcp_echos init()

{

int g /* error holder */

struct sockaddr_in me; /* my IP info, for bind() */
unsigned snbits;

putstr("tcp server starting.\n");
cp = parse_ipad(&my_addr, &snbits, src_ip);

/* open TCP socket */
elisten_sock = socket(AF_INET, SOCK_STREAM, 0);

if(elisten_sock == INVALID_SOCKET)
{
putstr("bad socket.\n");
return -1;
}

me.sin_family = AF_INET,;
me.sin_addr.s addr = my_addr;
me.sin_port = htons(ECHO_PORT));

e = bind(elisten_sock, (struct sockaddr*)& me);
if(e 1= 0)
{
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e=t_errno(elisten_sock);
putstr("bad socket bind.\n");

return e
}
e = listen(elisten_sock, 3);
if(e = 0)
{

e=t_errno(elisten_sock);
putstr("bad socket listen.\n");
return e

}

[* for listen socket into Non-blocking mode so we can poll accept */
setsockopt(elisten_sock, SOL_SOCKET, SO_NBIO, NULL);

return O;
}

int

tcp_echo_close()

{

inte=0; [* scratch error holder */
int retval = 0; /* return last non-zero error */

putstr("tcp server closing.\n");

if(esrv_sock != INVALID_SOCKET)
{

e = socketclose(esrv_sock);
if(e)
{
retval = e =t_errno(esrv_sock);
putstr("close error.\n");

}
esrv_sock = INVALID_SOCKET;

}

if(elisten_sock == INVALID_SOCKET)
return e
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e = socketclose(elisten_sock);

if(e)

{
retval = e = t_errno(elisten_sock);
putstr("server close error.\n");

}
elisten_sock = INVALID_SOCKET;

return retval;
}

static char inbuf[TCP_MSS];
static int in_echopoll = 0; /* re-entry flag */

void

tcp_echo_poall()

{

int len; [* length of recv data */
int € [* error holder */
inti=0; [* generic index */
int count = 0

struct sockaddr_in client;
SOCKTYPE tmpsock; /* scratch socket */

if(elisten_sock == INVALID_SOCKET)

return; [* Echo not set up, don't bother */
in_echopoll++; [* don't re-enter from net_loop() */
if(in_echopoll !'= 1)
{
in_echopoll--;
return;
}
while(esrv_sock !'= INVALID_SOCKET)
{
len = recv(esrv_sock, inbuf, TCP_MSS, 0);
if(len < 0)
{
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e=t_errno(esrv_sock);
if(e '= EWOULDBLOCK)
putstr("TCP receive error.\n");
in_echopoll--;
return;
}
else if(len == 0)
{
in_echopoll--;
return;
}
else /* if(len > 0) - got some echo data */
{
[* we must be server, send echo reply */
e = send(esrv_sock, inbuf, len, 0);
if(e < 0)
{
[* Print the error to console */
e = t_errno(esrv_sock);
putstr("TCP echo server, error sending reply.\n");
}
continue;
} [* e0*/
} I* end of for */

[* check for received echo connection on server */
tmpsock = accept(elisten_sock, (struct sockaddr*)&client);
if(tmpsock !'= INVALID_SOCKET)

esrv_sock = tmpsock;

in_echopoll--;

}

TCP Client Example
* tepeln.c
* Copyright by CESD(Centre of Embeded SoftWare Design) of UESTC.
* All rights reserved.
*/

#include "tcpport.h” /* embedded system includes */
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#include "menu.h"

#include "mbuf.h" [* BSD-ish Sockets includes */
#include "socket.h"

#include "sockvar.h"

#include "sockcall.h"

* define NP sockets to standard calls */
#define SOCKTY PE long

#define socket(x,y,z) t_socket(x,y,z)
#define bind(s,a) t_bind(s,a)

#define connect(s,a) t_connect(s,a)
#define listen(s,i) t_listen(s,i)

#define accept(s,a) t_accept(s,a)

#define send(s,b,1,f) t_send(s,b,l,f)
#define recv(s,b,l,f) t_recv(s,b,l,f)
#define socketclose(s) t_socketclose(s)
#define setsockopt(s, I, o, d) t_setsockopt(s, o, d)

#define ECHO_PORT 5000 /* standard UDP/TCP echo port */
extern int kbhit(void); /* from Microsquash|Borland library */
int  tcp_echo_close(void);  /* internal */

SOCKTYPE ecl_sock = INVALID_SOCKET;
static char *  echodata;

static ulong e replies;

static  ip_addr serv_addr,;

char *cp;

char *dest_cp ="192.9.200.33";

[*char *dest_cp = "202.115.17.222";*/

int times =1,

extern void putstr(char *);

int

tcp_sendecho()

{

long i;
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struct sockaddr_in sa;
int e

SOCKTY PE tmp;
char * arg2;

unsigned snbits;

int len;

if(ecl_sock != INVALID_SOCKET)
{
socketclose(ecl _sock);
ecl_sock = INVALID_SOCKET;
putstr("Close socket,Please try again.\n");
return -1;
}
arg2 = nextarg(cbuf); [* get 1 arg from command
line*/
cp = parse_ipad(&serv_addr, &snbits, dest_cp);
tmp = socket(AF_INET, SOCK_STREAM, 0);
if(tmp == INVALID_SOCKET)
{
putstr("tcp echo: can't open socket\n");
return -1;

}

sasin family = AF_INET;

I* host is dready in network endian */
sasin_addr.s addr = serv_addr;
sasin_port = htons(ECHO_PORT);

e = connect(tmp, (struct sockaddr*)& sa);
if(e 1= 0)
{
e=t_errno(tmp);
putstr("tcp_echo: bad socket connect.\n");
return e
}
[* Put in non-block mode */
putstr("connect established.\n\r");
setsockopt(tmp, SOL_SOCKET, SO_NBIO, NULL);
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ecl_sock = tmp;

e _replies = 0;
for(i = 0; i < times; i++)
{

putstr("sending TCP echo.\n");
len = sizeof(arg2);
sprintf(echodata,arg2, len);

echodatg[len] = "0’
e = send(ecl_sock, echodata, len, 0);
putstr("send\n\r");
if(e = len)
{
if(e<0)
{
e = t_errno(ecl_sock);
putstr("error sending TCP echo.\n");

dtrap();
return -1;

}

else
putstr("tcp_echo: could only send x bytes\n™");

}

}
return O;
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® VRTXsaX86/fpm

® VRTXsafor 68k

:XRAY . SPECTRA

1.1 VRTXsa X86/fpm

VRTXsa X86/fpm

@ MCC x86/fpm

MCC386 [-option| source filename]

option 0

-C

-Dname

-doption file

9

-Idir

1@

include

-Jdir

-I[filename]

-ofilename

Source_filename

.src/ .asm
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ELF .0
OMF386 .0bj
lib
.cmd
MCC x86/fpm

mcc386 —c —g -lvrtxdemo.lst —ovrtxdemo.o  vrtxdemo.c

@ ASM x86/fpm

ASM386 source file control_list [%macro_string]

Source file
Control_list

[noJca

[no]db

[no]oj

[no]pr

— [— — |—

e [ f— [—

%macro_string

asm386 myfiles noca db oj(myfileo) pr *“%set(al)”

® LINK x86/fpm

INk386 [-ccommand_file] [-1] [-m] [-o[output_file]] input_object file

[Linput_object_filg] ...

-c command

-1

-m map o
-o[output_file]
input_object_file

212

/
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Ink386 —c sample.cmd —m mod1.0 mod2.0 mod3.0 >sample.map

sample.cmd

LOAD testlo
LOAD test2.0
LOAD libllib

@ BND x86/fpm
bnd386 .input_list control_list

input_list
control_list o

[no]ca

[no]cf

[no]db

[no]lo

[noloj

[

]

[no] pr(filename)

[

]

mpl

bnd386 sample.obyj, cf(in.ctl) noca db nolo
in.ctl util.lib,system.lib oj(Ibt)

@ BLD x86/fpm
bld386 | nput_list control_list

input_list
control_list -

[no]case

[no]cf(filename] ,filename])

[no]db

[noloj

[no]pr

— | |— |— —

— e e e —

mp2
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bld386 sample.obj, cf(cntll.dat) cf(cntl2.dat)
cntl1.dat util.lib  system.lib. cntl2.dat pr(samplemap) db.

@ LIB x86/fpm

[ib386 [-a filenamg],filenamg] ..]
[-d module_name[,module] ..}
[-e module_name[,module] ..] [-f {I/s}]
[-r filename][,filename] ..] library_name
[-V] library_filename

-afilename[,filename] ... s

-d module_name[,module] ... o
-f o

-fs s

-r filename[ ,filename] o

Library_name .

[ib386 — " syml.0,sym2.0” —a*“ modl.0,mod2.0,mod3" —| abc.lib

@ XRAY x86/fpm Debugger for Windows
XRAY Debugger for Windows.

1.2 VRTXsa for 68k

VRTXsa for 68k . :
@ MCC68K ANSI

MCC68K [-option| source filename]...

option o

-C

-Dname
-doption file
-9

-H

-ldir
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-l@ include
-Jdir
-I[filename]
-ofilename
-pprocessor
-S

-U

Source filename o

.5.a9n .9C

lib
.cmd

MCC 68K °

mcc68k —c —g -lvrtxdemo.lst —ovrtxdemo.o  vrtxdemo.c
& ASM68K

ASM68K control_list source file

Control_list 0
[nojca [ ]
[no]g [ ]
[nojobject_name [ ]
-L
p=type/cotype

Source file o .
S(UNIX). .SRC(DQOS).
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asrr.168k —0 temp.o -g divd.s
@ LINK 68K /

Ink68k [-ccommand _file] [-C command][-M] [-m] [-o[output_file]][-p]
input_object_file [,input_object file] ...

-c command _file o
-C command file o

-m map s
-M map o

-o[output_object filg] o

-p nnnn -

Intput_object_file . .0 {UNIX). .OBJ( DOS).

Ink68K —c sample.cmd —M —I lib1.lib mod1,mod2,mod3

sample.cmd
LOAD tedtl.o
LOAD ted2.0

@ LIBG68K

lib68k [-a filenamg],filename] ..]
[-d module_name[,module] ..]
[-e module_name[,module] ..] [-1}]
[-r filename[,filename] ..] library_name
[-V] library_filename

-afilename] filename] ... o

-d module_name[,module] ... -

-l >

-r filename] ,filename] o

Library_name ° s

lib68k —+ " syml.0,sym2.0” —a*“ modl.0,mod2.0,mod3" —| abc.lib
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@ XRAY Debugger for SPECTRA
XRAY Debugger for Windows.

XRAY Debugger for Windows

VRTX °
XRAY Debugger for Windows VRTX
. XRAY Debugger :
= MICROTEC XRAY Debugger
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XRAY x86/fpm Debugger ~ XRAY Debugger for SPECTRA-

. XRAY Debugger for SPECTRA , : -
. XRAY Debugger for Windows . .

2.1 XRAY Debugger for Windows a

o

XRAY Debugger for Windows o
o - / Ll o

XRAY s . . 5

2.1.1 XRAY x86/fpm Debugger for Windows

XRAY x86/fpm Debugger for Windows VRTX x86/fpm C
. . binder/builder. linker = X86/fpm XRAY
2-1:
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HOST
XRAY
NAoa
TARGET
2-1 x86/fpm XRAY
|
XRAY x86/fpm Debugger for Window

. Windows XRAY x86/fpm Debugger for Wlndow s
= DOS

drive:\vrtxsa86\xhm386\xhm386 - estrlng][ I include_filename]
[-j journa_filename][-llog_filename][-ni]
[-s startup_filename][absolute filename] —Base = <defaultdir>\master

xhm386.
| o
XRAY x86/fpm Debugger for Windows
. « ¢ GO. STEP.
Ll « : SETMEM ¢ o
. : ADD | Jo

2.1.2 XRAY Debugger for SPECTRA

XRAY Debugger for SPECTRA C . . linker. SPECTRA
: o XRAY Debugger for SPECTRA
SPECTRA ; ,
vserver s SPECTRA
, XRAY for SPECTRA o

SPECTRA XRAY
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cusom || % || xrAY
Profiling
Too J' No
v v
ToolBuilder API
TARGET
2-2 SPECTRA XRAY
|
XRAY Debugger for SPECTRA
. Windows NT Pragrams—>SpectracCI|ent ->XRAY Debugger -
= DOS

drive:\microtec\master\bin\xray [-b][- cmd][ VABS=env][-TABS=tar][-INI T=string]
[-1 include_filename][-j journa_filename][-llog_filename]
[-s startup_filename][absolute_filename] —Base = <defaultdir>\master

Xrays
|
XRAY Debugger for SPECTRA XRAY x86/fpm Debugger for Windows
2.2. XRAY Debugger for Windows .
XRAY Debugger for Windows s
2.2.1
XRAY C s

DEFINE [macro_type] macro_name ([parameter_list])
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[param_definitiong]

{
macro_body
}
macro_type : inte
parameter_list . param_definitions : int.
macro_body

[local _definitions]

macro_statement;[macro_statement;] ...

macro_body : $ [ 1%
: $printf “ demo %d\r ,i$;

define my_macro()

t

int i;

for (i=0;i<5;i++)
Sprintf “hello,word!” $;

}
[**/, . °
add. define. delete
Q0. gostep. step. stepover. next
hogt. include. quit
. . grcmp. memset .
2.2.2 XRAY
XRAY :
=  XRAY , editor s
=  XRAY , x86/fpm . NoteBook  Symbol Management .

edit a debugger macro-
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2.3
: . XRAY (Je
: break. go. gostep. inport. outport. show.
show my_macro
my_macro °
; . XRAY
SS:
define ss()
{
$SETMEM 1000h $;
}
breakinstruction #18;ss()
18 , ) 1000h
1/0 , 1/O-
1/O :

[*simulate hardware sensors.*/
/*open window 50 to trace correct data.*/
vopen 50,1,2,5,12,17
fprintf 50,” Sensor Data\rv’
fprintf 50,” .............. \n”

define int SensorData(Byte)
char Byte;
{
$ fprintf 50,” %c\n’" ,Byte$;
return(1); /*silent breakpoint*/
}
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/* Open viewport 51 to trace incorrect data*/
vopen 51,1,16,5,21,17
fprintf 51,” Sensor Error\r’
fprintf 50,” .............. \n’

define int SensorError(Bytel,Byte2)
char Bytel,Byte2;

{
$fprintf 51,” %c %c\r’ ,Bytel,Byte2$;
Sfprintf 50,” <ERROR>\r"";$;
return(1);/*silent breakpoint*/

}

XRAY Debugger for Windows s

SPECTRA

3.1 SPECTRA
SPECTRA . :

. . { SPECTRA

/ 3-1.)

372



VRTX —CMR

Customer
Development Support
Engineering

\ Customer

Ethernet

Target B

Test
Engineering

3-1 /
3.2 SPECTRA

OSPECTRA Backplane

OSPECTRA Development Tools

OVRTX Operating System
((SPECTRA 3-2)

m SPECTRA Backplane
SPECTRA Backplane

° VRTX RTOS. °

Backplane s ,
- SPECTRA Backplane

O Host Side

Target Manager ---

ToolBuilder CUNIX only} ---
1 In Between

Xtrace Protocol --- Xtrace
O Target Side
Xtrace Monitor --- Xtrace
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W Xtrace Protocol
Xtrace

Xtrace

W Xtrace Monitor
Xtrace Monitor

Xtrace

O Polled mode:

3-2 SPECTRA

serial_server

- Xtrace Monitor

374

VRTX —CMR
HOST i TARGET
) Oth
3 +
v kL
Control Panel
Intertool Communication Services and API
XRAY
Xpert Deblljger i
rProflle Edit X SH
- Bare | VRTX Real_Time
t v 3 Machine | Operating System
ToolBuilder API
Target Manager J Xtrace M onitor
J
Virtual
Target Xtrace Protocol

- SPECTRA

- Xtrace
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O Non OS mode: Xtrace o .
Xtrace . . Xtrace
O OS mode: Xtrace oS o
0 , . Xtrace
OSmode -

1/O 33:

Single-Threaded(Non-OS) | Multi-Threaded(OS)

Stopped Running (0N (OX)

Stopped Running

1/0 Polled Interrupt Polled Interrupt

Interrupt Disabled Enabled Disabled Enabled
(depends upon

application)
3-31/0
Xtrace OS mode ., Xtrace Monitor Xtrace Daemon
i Xtrace Non OSmode ., Xtrace Monitor
W Target Manager
Target Manager s .
, - Target Manager 3-4.
Target Manager SPECTRA / - larget
Manager . Target Manager Xtrace Monitor
. SPECTRA o

Target Manager ,
, = Target Manager

Target Manager

XRAY XSH TSH Custom
Host Tools Host Tools Host Tools Host Tools

VRTXsa Aware Interface Library

Oooooo

ToolBuilder API

Target Manager

=

| TARGFT Sverm
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3-4 Target Manager

m ToolBuilder: (AP1 )
ToolBuilder . ,
Target Manager  Xtrace s s

L o

m Communication in the Spectra Backplane
SPECTRA Backplane :
sdemon(UNIX only)
vserver
Target Manager
Connection Server
Xtrace Protocol
Xtrace Monitor/Daemon
Xtrace Protocol. Xtrace Monitor/Daemon. Target Manager
, sdemon. vserver. Connection Server °

oooooOoao

W sdemon(UNIX only)

sdemon UNIX, SPECTRA Backplane o
: sdemon o
W VServer
vserver - Targert Manager
Vserver - UNIX ., vserver sdemon : NT . vserver

m Connection Server
Connection Server 5
Connection Server serial _server, - SPECTRA
Connection Server. .
Connection Server o

3-5
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Target ) HOST with
With Logical le >
Xtrace Daemon /0 Xtrace Target Manager
Protocol
T\;a\r/%ﬁt Logical ¢ > Connection Target
Xtrace Monitor /0 Xtrace ,\Sﬁzia MT??
Protocol
3-5
m SPECTRA Development Tools
Microtec :
O XSH
O XRAY debugger
O Virtul Target(SunOS only)
O Xconfig
O Xpert Profiler
O C++ and ANSI C compilers
m XSH
XSH . °
XSH
a
|
|
O
|
a
XSH ' XSH
XSH :

xsh [-f] [-t<target>] [-S][-c<command>|<script>]
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-f o s
-t<target> : 5
‘S H -]
-c<command>: °
script: 0
XSH 3-6:
A Print prompt message
Read line from input device
Parse first Token
Parse remaining Tokens
Executes the command with
<4— Applied options and arguments

3-6 XSH

XSH :Non OSmode OS mode. XSH Xtrace

=]

m XRAY Debugger for SPECTRA
XRAY Debugger for SPECTRA . C. C++
o XRAY ;
, » XRAY °

1 1 b L=

B Virtual Target(SunOS only)
Virtua Target . . Xtrace

Monitor ° SPECTRA

Sun0S . ([ Virtual Target 3-7.)
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HOST

TOOLS

Virtual Target
VRTsa

IFX

RTL

Xtrace
Nanokernel Protocol

Xtrace Monitor

L |

3-7 Virtud Target

m XCONFIG
XCONFIG o
o Microtec
0 VRTX
O boot image

O Virtuad Target

m Xpert Profiler

Xpert Profiler o
, Xpert Profiler o
m C++ and ANSI C Compilers
Microtec ANS| C C++ o

B VRTX Real _Time Operating System

VRTX Rea_Time Operatine System . . 11O
, ANSI C RTL OORTL-
VRTX = VRTX ;

O VRTX32 {M68XXX ), VRTXsaor VRTXmc kernel
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O ESH
O IFX
O SNX
O RTL
O OORTL
VRTX 38:
i——————— ESH
NFS i l
PCe RTL/OORTL l
¢ IFX
SNX l
v
VRTXsa R
Nanokernel
3-8 VRTX

B VRTX Kernels

VRTX
VRTX32
VRTXsa
VRTXmc

W ESH:Run_Time Embedded Shell

ESH VRTX
5 ESH

m IFX: 1/0 and File Management

IFX
, 170

~. ~. u 1/0

oood

380

170

VRTX32 for 68k

- ESH



VRTX —CMR

W SNX Networking: STREAM,TCP/IP,and SNMP
SNX UNIX SVR3/4 .
» SNX SNMP,
TCP/IP. BSD 4.3 socket. TLI SLIP.
RS-232.

B RTL : ANSI-Compliant Run-Time Library
RTL C . /0.

o

B OORTL:Object-Oriented Run-Time Library
OORTL C++ : .
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.- BSP. monitor

BSP
1.1 BSP
BSP (Board Support Package) — “ "
1-1
( kernel) I
(BSP) H
BSP
[1]
[2] ;
[3] (ISRs);
[4]
1.2 Spectra BSP
121
Spectra  Microtect
Spectra
Spectra « Spectra

a* Xtrace
( Target Manager) Xtrace
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b+ Xtrace
c* ( Target Manager)
(client tools) (_ debug server .
d* logio I ogcal input/output )
logio , Xtrace
Spectra 1-2
{ -~ Xtrace i
logio
logio_contorl I' read/write/putmsg/getmsg
(init,poll) I Buffers { Test Function) BSP
Y
1-2
1.2.2BSP logio
Spectra  logio : le; .
1. logio
logio fops(function operations) - fops

typedef struct {
logio_status t  (*init) ();
logio_status t (*read) (logio_device id_t,char *, int * );
logio_status t (*write) (logio_device id t ,char *, int *);
logio_status t (*control) (logio _device id t, void * );
logio_status t (*getmsg) (logio device id t , logio_buff t **);
logio_status t (*putmsg) (logio _device id t, void* );

logio_status t (*poll) (logio_device id t, void* );
} logio fops t;
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1-3

. logio

- . 5 logio
Xtrace - logio

i Xtrace,OS!

logio_device init
logio_device read
logio_device write
logio_device getmsg
logio_device putmsg
logio_device _control
logio_device poll

BSP #2
1-3logio
spectra . (logio Ja
ETHER N (N )3 SERIAL_N,TIMER_ N .
BRIDGE, VT_TIMER,VCONSOLE -
. : (_task manager ) Xtrace
BRIDGE, : °
o 1-4
logio_device_getmsg(logio_bridge_device, ..) Xtrace

J

logio_device_getmsg(logio_serial_1_device,...)

Configuration

~ = |

logio_serial_1 getmsg(....)
{
Logio
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110 o . o

1-5

logio_device init

logio_device read Xtrace
logio_device write

logio_device getmsg
logio_device_putmsg

logio_device control

logio_device poll

A

v

A A A A

v

typedef  struct{
I* */
} device config t;

. ( dev_fops)
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(logio Ja

typedef  struct{
I* */
}device fops t;

typedef struct{
device_config_t config;
device fops_t fops,

[* */

}dev_desc t;

I/O s
logio_fops ( dev_fops
I/O { Externa 1/0) .

3. logio
Spectra logio_method
C ) .

typedef struct logio_method{
logio_fops t * logio_fops;
(void*) &dev_desc;

} ’
dev desc t dev_desc;
logio_method
logio_fops ° 1-6 :
method_1 logio_fops
Init

read
Write

386
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method_2




VRTX —CMR

1-6 logio
ID ° logio_fops .
ID o ID logio_method
logio_method *  logio_device id ;
logio_method logio_fops : ID
logio_method. , ID logio_method
4. logio
1/O ,
{ Virtual Interrupt Table ).
(Interrupt Vector Event Table) .
typedef struct logio int_table t {
struct logio_int_table t *  next;
int vector;  /* */
int size, I* */
int num; I* */
logio_interrupt_entry t * table; /* */
} logio_int_table t;
typedef struct logio_interrupt_entry {
logio_device id_t id; [* ID*/
logio_int_event_t event; /* */
int flags: /* */
int  (*calout) (); * ISR*/
void * arg; I* ISR */
int  (*test) (); I* */
} logio_interrupt_entry t;
1-7
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t
vector T Next I
Size vector
num size
table num
tafle
id avent flan call n: it ara tect
id event + flag callout! —arg test
id event | flag | callout] arg test
event | flag | calout| arg test
el eventT—ftag——ealeut—arg test
1-7
. Xtrace o .
Xtrace , logio , 110
- logio .
table test o
. test cdlout . I SR-
. logio o
1.2.3. Spectra BSP
. Spectra  BSP s .
s Spectra  BSP
methOd 13 a
s . Spectra  BSP
1 logio , BSP;
2 . . /O ;
3+ :
4+ )
( Jo
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1.3 VRTX x86/pm BSP

VRTX x86/pm(
SYSLIB .

=]

s$m) BSP SPECTRA :
namke HLIB SYSLIB  appliction
1-8

SYSLIB

( kernel) |

HLIB

1.3.1HLIB

HLIB

PC. 1386EX
= HLIB
. SYSLIB
HLIB spm

. 1/O

=1

NSA86SXF BSP - HLIB

SYSLIB 2
HLIB , SYSLIB

1-1

HLIB

o

hwl_initialize board
hwl_initialize_timer
hwl_reset board

hwl_com1l init

i mamimnaT mmAb A

Tick
RESET

a
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1-1HLIB
1.3.2SYSLIB
SYSLIB 1 HLIB . .
o SYSLIB ’
- SYSLIB 1-2
1-2
sys vrtx_init VRTX X86/spm
sys ifx_init IFX
sys rtl_init RTL Hooks
sys malloc init
sys_tnx_init TNX
Sys Wix_init WIX
sys init_small Hooks
sys timer_init VRTX x86/spm
Sys init_vrtxio VRTX x86/spm /O
Sys init_wixio WIX I/O
sys coml _isr SYSLIB 1SR ]
sys com2_isr SYSLIB 21SR ¥ ]
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SYSLIB :

sys rtl_init
Sys_vrtx_init
sys _init_vrxio
sys malloc_init
Sys wix_init
sys timer_init
sys _ifx_init

1.4 VRTX x86/rm BSP

VRTX x86/rm. RM
and File Exective
IFX

+ifx_driver()
+ifx_install()
+ifx_mount( )

IFX £IFX/X86
Y

1.5 BSP

BSP

BSP

391
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IFX

£IFX x86

IFX{1/O

BSP
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; . BSP
1.5.1 VRT Xsa x86/fpm BSP
VRTXsa x86/fpm  spectra ;
1. vrtxenfg.def
sys.env.dev.device.envname XXXXX — #
gy.ev.dev.device.vaue  XXxxx # . device
2. <board>.def logio method
dev.device.name XXXXX #
dev.device.value logio_xxxxx_method # logio method
3. <project>.def :
sys.env.devices XXXX, YVYY, Zzzz
board.devices XXXX,  YYYY, Zzz2zZ
4, devenfexx.c logio method
5.
6. makefile . dmake BSP <board>.lib
1.5.2VRTX x86/spm BSP
» VRTX x86/spm BSP SYSLIB HLIB s
VRTXx86/spm , HLIB
° . HLIB .
; ; - SYSLIB
config , SYSLIB s
HLIB makefile
nmake f <board>.mak
config.bat *.abs . : ,
1.5.3 Spectra BSP
Spectra , BSP ,
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L o a

, BRIDGE ,
XSH. XRAY .
. Spectra .
. . $SPECTRA /target/xsp/
. $SPECTRA/target/device/
o , BSP ,

o . BSP .HEX o
BSP : Motorola CPU  Z8530

L o

$SPECTRA /target/device/zi8530/common/zi8530.c

$SPECTRA /target/device/zi8530/doc/zi8530.txt

$SPECTRA /target/device/zi8530/include/zi8530.h

$SPECTRA /target/xsp/forms/68xxx/makefile BSP makefile
$SPECTRA /target/xsp/forms/board.c

$SPECT RA /target/xsp/forms/68xxx/Ink.cmd Link

$SPECTRA /target/xsp/forms/board/devconfg.c \

2 |$SPECTRA /target/xsp/forms/68xxx/crt0.s

3. makefile ;
4. devenfg.c
$SPECTRA /target/xsp/borad/common/deccnfg.c;
5. nmake finalib <board>.lib;
, , nmake
pkt_poll.hex pkt_poll.hex ,
$SPECTRA /target/xsp/forms/serial/pkt_poall .

L o
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$SPECTRA /target/xsp/forms/68xxx/board.def : board.def
<board>.def, » <board>.def
Spectra s
7. xconfig  <board>.def HEX -
Zi8530.0 <board>.lib
X crto.o
board.o ) ] vtdm.lib
C * llogiolib
O | . lbootlib
ile of i cpu.lib
makefilel N o elib | . boot.hex
F packet lib
| devenfg.o
devices.o
G bootcnfg.o
All.def —] ™
bootcnfg.def >
bootcnfg.tpl ™ _ >
board.def —
devicestpl _g.]
microtec.def
smemcon.def ™ |
ememcon.def —* )
amemcon.def —p makefile2
<board>.def ]
—
—=
19 BSP

1.5.4 VRTX x86/rm BSP

PC BIOS
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IFX. dsp_disk_device():

b. ISR . PC ;
C. . ISR 1/0 - ISR

/O o PC COM1/COM2

SRC INCLUDE .

2.1

XDM86 Monitor XHM86 XRAY .

Monitor

Monitor CPU

Monitor-
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Development Host
Funning the
HEAY In-Circuit
Cehugoer

Target
Application

Hardware

onitar

H
L

EPROM
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2.2
XHM86 XRAY :
. XHM86 . XHM86
. XDM86 Monitor : XHM86
Monitor
Q). XRAY /O
2. Monitor ROM RAM
(3). Monitor
. M onitor
. Prebuild Monitor «
/O, Monitor “
. . BOARDS.XDM
Prebuild Monitor, Monitor. 80186 CPU
R.L.C.SBC-186 , Monitor , .
s MCT86(Monitor Configuration Tool)
Prebuild Monitor, MCT86
Monitor. - MCT86
. , I/O
. 4. 5 .
MCT86 . . o
,»  MCT86 : Monitor
BSP(Board Support Package).- /10 MCT86
1 16 L]

Monitor, 16

397
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= Monitor ( PC)

= XMONS86.0BJ
Monitor
(.0BJ) -

= MONBASE.MAC

. Monitor .
BOARDSET.INC o .
o Monitor .
o COLD_PC , Monitor o
* BOARD.MAC
. MCT86 ( /1O
o BOARDSET.INC  WEQU.INC. HWDRV.INC .
= BUILDMON.BAT
. . ' Monitor
. XDM86.ABS . EPROM ,
Monitor .

= Monitor
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Boot Routi ne

Auxiliary Monitor

Chip-Resdt | ¢ (Go command)

COLD_PC

Y

BOARD_START

¢

MOINIT | CONINTI_ININ

L OK/ERR

CON_OUT |———»| Monitor Core ———— | CON_IN

L 4T A A +
OK/FULL ; EMPTY/OK/ERR

Appplication

< COLD-PC

; MONBASEMAC . &= BOARD_START

, . BSP . BOARD.MAC
, 1/1O . Monitorl/O -
Monitor X X ROM RAM
&« MOINIT
Monitor . MOINIT Monitor Monitor
o MOINIT CON_INIT XRAY
- MOINIT XMONB86.0BJ ° (.0BJ).
MOINIT monvise.inc a
&  CON_INIT
/10 - XRAY -
, /10 s ABORT . ABORT

= CON_IN
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. XRAY . .
o . I/O “
& CON_OUT
- Monitor XRAY - CON_OUT
Monitor = CON_OUT DEBUG
. . . I1/O
Monitor, Monitor
CPU Intel 386EX, / N
. 386EX /
. o /O .
ROM RAM . . CPU .
. MCT86 .
. . MCT86
. . . CPU 186. 286
386, 8250, 8251, 2400, 19200+
. . MCT86
. “BUILDMON.BAT *
16 o MCT86
o 386EX . Monitor COLD_PC ,
BOARD_START
. RAM .
. HWEQU.INC
: Monitor . T
o MONBASE.MAC BOARD.MAC .
Monitor o
2.3 Spectra MONITOR
DEBUG MONITOR BSP BOOT.HEX ,
{_ method) . Spectra .
DEBUG MONITOR Xtrace XDM. » Xtrace
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TARGET MANAGER . XDM
XDM , Spectra
Xtrace ,
<board>.def

boot.env.dev.bridge.envhame: BRIDGE
boot.env.dev.bridgevalue:  ether 1

boot.env.dev.timer.envname: TIMER
boot.env.dev.timer.value: timer 1

Xtrace TIMER (_nonblocking;

boot.env.variables: ip_addr,ether _addr

boot.env.ether_addr.envname: ETHER_ADDR

boot.env.ether_addr.value: 08:00:14:21:45:80
boot.env.ip_addr.envname: IP_ADDR
boot.env.ip_addr.value: 202.115.4.152
boot.methods: rarp,xtrace
boot.env.boot_order:  rarp,xtrace

, rarp  Xtrace. rarp

3.1
VRTXsa x86/fpm
DMAKE
1. XRAY RAM
2. { PROM, ROM
1 .
2 EPROM/FLASH
RAM
1. .
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3.11
1 RAM . RAM 3-1
board.memory.code.address ,
X-RAY DEBUGGER MONITOR .
board.maxmem
board.memory.workspace.adddress |
+ codesize RAM
board.memory.code.address ‘
xdm.siJe ( )
board. xdm.address |
3-1RAM
2. . ,
3-2  board.memory.code.address . RAM
L CPU 1 L)
1MB , XXXFFFFFH-
XXXFFFFFH
board.memory.code.address ROM
board.memory.code.address
board.memory.workspace.address |
datasize
xdrrJ.si ze( )
board.adm.address |
3-2ROM
, <project>.def 0
3.1.2
RAM . MONITOR ’ ROM

CRTOEXF.S ( intedl EV386 .
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3.1.3
I ntel 386EX {CRO. CR1. CR2 CR3, CR1L Intd 7,
. CRO PE. CRO
PE : lgdt  lidt GDT IDT 32 16
GDTR IDTR .
CRO PE 1 . —— MOV CRO, ,
PE 1 . . , CPU .
. , IMP CPU
: 4
) . GDTR {GDT ) .
(. s
(. : ) 32 32
, 32 .
3.1.4 GDT IDT
. GDT IDT FLASH/EPROM . GDT
IDT , : . FLASH/EPROM
FPM , CRTOEXF.S GDT  IDT . RAM
SPM : ROM/FLASH GDT IDT .
, GDT IDT RAM . .
386EX 3f80000H . , GDT
IDT FLASH EPROM . GDT
: Build LOCATION = gdt_desc, gdt_desc
6 . Build GDT 2 4
- gdt_desc GDTR.
mov eax,offset gdt_desc
lgdt cs:[eax]
, intel 386EX/EV . GDT FLASH
. Build BASE ,BASE = 3f80000H. GDT
3f80000H
, GDT .
GDT DRAM . |gat
GDTR. , Intel 386EX,
: UCSH# 64M . UCS# FLASH,
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DRAM ., DRAM .
GDTR:
GDT BASE EQU 3F80000H ; GDT
GDT_DESC COUNT EQU 512 . GDT
GDTR VALUE dw GDT DESC COUNT*8 ; GDT
dd GDT BASE

lgdt CS: GDTR_VALUE ;

, IDT : IDT
Build BASE DRAM o IDT
00H . FLASH ,
* hex IDT FLASH . EPROM :
* bin : DRAM O0H IDT EPROM
GDT :
3.15
1386EX/EV : FLASH °
intel 386EX/EV UCS# FLASH, CS4#
FTASH 3FFFFFFH
3F80000H
3EFFFFFH
T O1FFFFFH
Y 0180000H
T OOFFFFFH
Y 0080000H
OOH
3-3
DRAM. 1386EX/EV
. FLASH XX80000H— XX FFFFFH XX
J, 1M 512K . 80000H—- FFFFFH DRAM
I386EX/EV 3-4
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3FFFFFFH
512K FLASH
3F80000H
OFFFFFH
1M DRAM
O0H
3-4 Intel 386EX/EV
3.1.6
1.
EV386EV . MICROTEC dmake , ROM
. <project>.def  “@include(ev386ex.def)
make.vrixsa.type: rom
tool.format:ihex
@include(memdefs/3exflash.def)
3exflash.def ROM
board.application.code: 3F80000
board.application.code.size: 80000
board.memory.code.address:.  0x3F80000
board.memory.code.size: 0x80000

board.memory.code.type:

program \intdemon.hex
vector=9000:063C

2. HEX
Xconfig <project>.def,
intel FLASHLDR
3.
FLASHLDR
FLC
init com2
baud=9600
rt exeval

BOOTOS_MEMORY_SHARED|BOOTOS MEMORY_COPYBACK

I
I
I
I
I

Intdemon
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setboot 1
shutdown I
exit I
vector Intdemon.abs Intdemon.mp2 o
Intdemon.mp2 LDT1 crt0._START TSS CSIIP=GDT(3):3F9063C
9000: 063C.
4.
FLASHLDR , EV386EX . JP1, °
5.
FLASHLDR :
FLASHLDR Intdemon.flc
; EV386EX ’ JP1 . RESET Intdemon.
3.2 Spectra
Spectra VRTXsa x86/fpm , xconfig
° . Spectra : o
. {image)), (_boot
image). ( os image,). (application image).
(trap) 3-5
Boot Image Boot OS
Executed on Reboot/Reset

Structure

Spectra Boot

Y ,
OS Image
Run System Operation

'

Sartup Application Code
Resident Programs

VRTX Operation
System
Initialization
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User Program I
3-5
BSP . ;
: (_boot image. BOOT.HEX PROM
, PROM .
3.2.1
, <board>.def ,

2

board.name: <board>

board.target: mc68010

Microtec , :

board.proc: 68010
sun4,68000,68010,68020,680303,68040,68020

,68020,680303,68040,sparc,sparclite,80386. OBJ

board.tool.type: m68k

o m68k, sparc, 1386;
board.cc flag: -DMC68010 -DM68K
L 4
board.devices: board,serial_1,timer_1,ether 1
dev.board.name: DEV_BOARD

dev.board.method: logio_board method

dev.seriad_l.name: DEV_SERIAL 1
dev.serial_1.method: logio_serial 1 method

dev.timer_1.name DEV_TIMER 1
dev.timer_1.method: logio _timer_1 method

dev.ether_1.name: DEV_ETHER 1
dev.ether_1.method: logio_ether 1 method

{consol)  (bridge) : xconfig
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board.devices
(logio_board method)
L 4

®Boot Code
®Boot Data i

: ( DEV_BOARD)

ROM
RAM

®BOOTOS MEMEORY_UNUSED_HOST ¢ ,
®BOOTOS MEMEORY_UNUSED TARGET :

J
board.boot.code: 000000
Boot Code i
board.boot.data: 400000
Boot Data ;
board.memory :rom,data,host,target

board.memory.rom.address
board.memory.rom.size
board.memory.rom.type

board.memory.data.address
board.memory.data.size
board.memory.data,type

board.memory.host.address
board.memory.host.size
board.memory.host.type

board.memory.target.address

board.memory.target.size
board.memory.target.type

BOOTOS MEMORY_I/O.

: 0x000000
: 0x20000
: BOOTOS MEMORY_READONLY

: 0x400000
: 0x40000
: BOOTOS MEMORY_SHARED

: 0x480000
: 0x100000
: BOOTOS MEMORY_UNUSED HOST

: 0x580000
: 0x200000
: BOOTOS MEMORY_UNUSED_TARGET

method

: BOOTOS MEMORY_BOOTED

2
(_bridge)) (_consol} s
Ethernet VCONSOL
Ethernet serial
serial VCONSOL
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Ethernet. VCOSOL
boot.env.devices: board,bridge,timer
boot.env.dev.board.envname: BOARD
boot.env.dev.board.value: board
boot.env.dev.bridge.envname. BRIDGE
boot.env.dev.bridge.value: ether_1
boot.env.dev.timer.envname:  TIMER
boot.env.dev.timer.value: timer_1
boot.objs.rs.curdir:  bootcnfg,devices,devenfg
boot.env.variables: ip_addr,ether_addr
boot.env.ether_addr.envname: ETHER _ADDR
boot.env.ether_addr.value:08:00:14:21:45:80

boot.env.ip_addr.envname:  IP_ADDR
boot.env.ip_addr.value: 202.115.4.152
boot.methods: rarp,xtrace
boot.env.boot_order: rarp,xtrace
board.devenfgdir: Ixxx/cpbsp

devenfg.c . devenfg.c
$SPECTRA /target/xsp/board/common

: xconfig board.boarddir

board.boarddir: Ixxx/cpbsp
Xconfig makefile BSP
$SPECTRA /target/xsp/board/object_format

, xconfig board.boarddir

vrtxos.consol: DEV_VCONSOL

crt0.0

Xconfig MONITOR MONITOR

user.def,
@include(boot.def)
@include(cp.def)
@include(microtec.def)
xconfig user.def BOOT. HEX.

3.2.2

boot. os application

boot.map. osmap < >.map ,
user.def 5 mol133
mol63 3-6
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1.

0x0
EVT
0x400
Boot Data
(for example ,buffers)
0x2c00
Download From Host
0x93000
Target
0xfff00000 (VRTX O9)
Xtrace Boot
3-6
: demo.o -
user.def ,
@include(vrtxsa.def)
@include(mo133.def)
@include(microtec.def)
@include(boot.def)

vrtxos.obj.usr: ./demo.o
sys.entry_point2: start_main
make.what: fina

make.rule:  sutil

make.* .final.name:  final

make.* .final .target: demo.hex

make.* .fina.deps:  hextmp
make.*.final.code:  fff00000

make.* .final .hextmp.rule: cathex
make.* .hextmp.name: hextmp
make.* .hextmp.target: hextmp.hex
make.* .hextmp.deps: boot, vrtxos
make.* .hextmp.boot.rule:  link_hex
make.* .boot.code: fff00000
make.* .boot.data: 40000

make.* .boot.target: boottmp.hex
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make.* .hextmp.vrtxos.rule: link_hex
make.* .vrtxos.code:  fff08000

make.* .vrtxos.data: 80000

make.* .vrxos.target:  ostmp.hex
boot.methods: go

boot.env.boot_order:  go
boot.method.go.orderparam:  fff08000

VItx_go start_ main , main
star_main( )

{

int er,

int man;

sc_tcreate(main, 11, 2, &err);

if(err)

sys bsp _abort();
}

user.def . make makefile o makefile
, demo.hex, sutil o makefiel

demo.hex : hextmp.hex
sutil -S3 -r fff00000 hextmp.hex > demo.hex
xconfig  user.def demo.hex.

- logio

logio.h
/*
* Device id definitions
*/
typedef struct logio_method * logio_device id _t;

typedef struct {
logio_status t (*init)(_ANSIPROT1(logio_device id_t));
logio_status t (*read)( ANSIPROT3(logio_device id_t, char *, int *));
logio_status t (*write)(_ ANSIPROT3(logio_device id_t, char *, int *));
logio_status t (*control)(_ ANSIPROT3(logio_device id_t, logio_control_t, void *));
logio_status t (*getmsg)(_ ANSIPROT2(logio_device id t, logio_buff_t **));
logio_status t (*putmsg)(_ ANSIPROT2(logio_device id_t, logio_buff_t *));
logio_status t (*poll)(_ ANSIPROT3(logio_device id_t, logio_contral t, void *));

} logio_fops t;

typedef struct logio_method {
logio_fops t *|ogio_fops;
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void *data; /* user defined structure */
} logio_method t;

devenfg.c
const logio method t  logio_serial 1 method = {

(logio_fops_t *)&logio_serial_fops,
(void *)&serial_1 dev_desc
|3
serial_dev_desc t serial_1 dev_desc;
const logio_device id t logio_serial 1 id = (logio_device id t)&logio_seria 1 method;

serial.h
extern const logio_fops t logio_seria_fops;
typedef struct serial_dev_desc t {
void *map;
seria_config_t config;
serial_fops t fops;
extern_fops t externio; [* external register read/write and interrupt functions */
union {
seria_tty buff t tty;
serial_pkt_buff_t pkt;
} buf;
void *xtra;
} serial_dev_desc t;

typedef struct {
int (*tx_tst)(_ANSIPROT1(logio_interrupt_entry t *));
int (*rx_tst)(_ANSIPROT1(logio_interrupt_entry_t *));
int (*err_tst)(_ ANSIPROT1(logio_interrupt_entry t *));
vbsp_return_t (*init)( ANSIPROT1(struct serial_dev_desc t *));
vbsp_return_t (*transmitter_off)(_ ANSIPROT1(struct serial_dev_desc_t *));
vbsp_return_t (*start_transmitter)( ANSIPROT1(struct serial_dev_desc t *));
vbsp_return_t (*int_info_set)(_ ANSIPROT2(struct serial_dev_desc t *,
logio_int_entry t *));
vbsp_return_t (*int_info_get)( ANSIPROT2(struct serial_dev_desc t *,
logio_int_entry t *));
vbsp_return_t (*pputc)(_ ANSIPROT2(struct serial_dev_desc t *,
unsigned char ));
vbsp_return_t (* pgetc)( ANSIPROT2(struct serial_dev_desc t *,
unsigned char *));

* the following pointer should be used if more device specific
* functions must be called through the function table
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*/
void *specific;
} serial_fops t;
typedef struct {
serial_flavor_t flavor;

* the counter value to write to the baud rate generator register */
unsigned long baud counter val;

seria_parity t  parity;

seria_bits t bits;

serial_stop_hit_t stop;

/* interrupt vectors must be known even if not programmable */
unsigned char rx_int_vector;
unsigned char tx_int_vector;
unsigned char err_int_vector;

* the following pointer should be used to add extra device
** gpecific information needed that al devices may not need
*/
void *specific;
} seria_config_t;
extio_1.h
typedef struct {
void (*reg_write_b)(_ ANSIPROT2(BYTE *, BYTE ));
/* and initialized PER DEVICE*/

void (*reg_write w)(_ANSIPROT2(WORD *, WORD));
/* these function pointers */

void (*reg_write I)(. ANSIPROT2(LONG *, LONG));
/* are used to call functions*/

BYTE (*reg_read_b)( _ANSIPROTL(BYTE *)); /* that may contain board */
WORD (*reg_read w)( _ANSIPROT1(WORD *)); /* specific code */
LONG (*reg_read I)( _ANSIPROT1(LONG *));
vbsp_return_t (*interrupt_start)(_ ANSIPROT2(void *, unsigned char));
vbsp return_t (*interrupt_end)(_ ANSIPROT2(void *,unsigned char));
vbsp_return_t (*brd_spec_int_disable)( ANSIPROT2
(void *,logio_int_entry t *));

vbsp_return_t (*brd_spec int_enable)( ANSIPROT2

(void *,logio_int_entry_t *));
/* the following pointer should be used to add extra device

* gpecific information needed that all devices may not need
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*/
void * specific;
} extern_fops t;
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: VRTXsa
[
° Xconfig
[
1.1
VRTXsa IFX, SNX, RTL ,
® XRAY
[ ) PROM, ROM  FLASH,
1.2 Xconfig
Xconfig , 0 ,
)
)
)
Xconfig ,
C . make . (.CMD),
Xconfig make « C ,
Xconfig . °
: XCONFIG *+ DEF
: (* *TPL) C : MAKEFILE
, ( .CMD Ja

XCONFIG MAKE, MAKE , ,

=1 o
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VRTXsa
Libraries
Lo riles |>
. Application
Xconfia Dmake p——
| Makefile [
K
Application
Code
Xconfig
Xconfig
L
[
[
® Xconfig make
mi crotec/spectraltarget/config/defaul t/ DEF .
o mi crotec/spectraltarget/config/default/ ,
DEF . °
VRTXsa
(*.Cl (* DEF ).
1.3
; : user.def,
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Xconfig user.def
makefile, . . , o
: ELF . XRAY . Powerpc-eabi-
objcopy Motorola S o
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user.def . { mo860fads )

Xconfig

Xconfig
@include(another_configuration file)

@include . : '

=1

vrtx.user_task_count: 32

31
; = config\default
. user.def °
41
: "# O, T @dnl” - @, ”
@dnl”
5.
Xconfig , tabs, spaces o
6-

H o

make.include.dirs.usr : ..\include,..\.\include

Microtec o

2.2

user.def Xconfig sys.entry_point2 ,
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. vItx_go >
sys.entry_point2 .
main.
2.3
user.def Xconfig Sys.obj.usr

o )

sys.obj.usr:  myfilel.obj,myfile2.obj,c:\mydir\myfile3.obj,myfiled.obj,

2.4 Microtec
<component>.enabled . IFX, SNX.
2.5
SC_putc, sc_getc printf 0
user.def = Xconfig vrtxos.console

o

CONSOLE COM1 COM2
, DEV_VCONSOLE

2.6
config\default. .
; . user.def o

@include(mo860fads.def)
2.7

VRTXsa VRTX , VRTX

- ROM,

flash . RAM . o

, mo860fads.def.
2.8

Xconfig board.devices o
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2.9

Xconfig board.target s

VRTXsa CPU cache, MMU, s
target.h o

, Xconfig . ,
user.def

vritx.control_block count: s s
vrix.cvt_user_max: Microtec OS
vrix.idle task.stack_size: ide
vrix.partition_block_count:
vrtx.partition_extension_count:
vrix.user task_count:
Vrtxos.console:
vrtxos.libs.usr: VRTX OS
Vrtxos.objs.usr: VRTX OS

rtl.heap size: Xconfig 0S.0 RTL (heap)
sys.entry pointl: VRTX

sysentry point2: VRTX vrtx_go

user.entry point: VRTX vrtx_go sys.entry_point2
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o
[ VRTXsa
[
3.1 VRTXsa
VRTXsa o
VRTXsa Xconfig vrixcftb.tpl .
vrixcftb.def Xconfig o VRTXsa ,
vrixcftb.def. Xconfig °
3.2 VRTXsa
VRTXsa VRTXsa o
IFX 1/10 s SNX
1/O , IFX ;
1/0 s logio ;
° logio , - read/write
put/get msg logio -
, logio
VRTXsa , -
1.
s vrtxenfg.def .
VRTXsa . Xconfig s

boot.env.dev.device.envname
boot.env.dev.device.vaue

BOARD
boot.env.dev.board.envhname: BOARD
boot.env.dev.board.value: board
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Xconfig boot.env.devices

<board>.def.
, Xconfig o

dev.device.name
dev.device.method logio - logio C

( logio

) .
mo860fads
dev.ether 1.name  DEV_ETHER 1
dev.ether_1.method: logio_ether_1 method
dev.serid_l.name DEV_SERIAL 1
dev.serial_1.method: logio_seria 1 method
dev.timer_l.name: DEV_TIMER 1
dev.timer_1.method: logio timer_1.method

Xconfig board.devices

logio devenfg.c - devenfg.c  Xconfig
devenfg.tpl ,
BSP .

devenfg.c logio o logio

3.4

; flash, EPROM, ROM,
DRAM, SRAM-. .

Code—

Workspace— oS

Boot Code— ROM
Boot Data— RAM

Xconfig

board.memory.name.address, board.memory.name.size, board.memory.name.type
name host target, host , target OS
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board.memory.name.address

board.memory.name.size
board.memory.name.type SHARED . COPYBACK ,
NONSERIALIZED, UNUSED HOST, UNUSED _TARGET

1 BOOT

user.def
@include(boot.def)
@include(mo860fads.def)
@include(microtec.def)

xconfig user.def
boot.o  boot.hex

2. oS

user.def
@include(vrtxsa.def)
@include(mo860fads.def)
@include(microtec.def)

vrtxos.console: DEV_VCONSOLE
vrtx.user_task_count: 24

xconfig user.def
0S.0

3. oS

user.def
@include(vrtxsa.def)
@include(mo860fads.def)
@include(microtec.def)

vrtxos.console: DEV_VCONSOEL

vrtxos.objs.usr: vrtxdemo.o
sys.entry_point2; spawn_main
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xconfig user.def
0s.0

4. BOOT. OS
user.def
@include(boot.def)
@include(vrtxsa.def)
@include(ace860gm.def)
@include(microtec.def)

vrtx.user_task_count: 40
vrtx.queue_count: 60

vrtxos.objs.usr: vrtxdemo.o
sys.entry_point2: spawn_main

make.what: final

make.rule: sutil

make.* .final.name: fina

make.* .final .target: vrtxdemo.hex
make.* .final.deps. hextmp
make.* .final.code: 2000000
make.* .final .hextmp.rule: cathex

make.* .hextmp.name: hextmp
make.* .hextmp.target: hextmp.hex
make.* .hextmp.deps: boot,vrixos
make.* .hextmp.boot.rule: link_hex

make.* .boot.code: 2000000
make.* .boot.data: 10000
make.* .boot.target: boottmp.hex

make.* .hextmp.vrtxos.rule: link_hex

make.* .vrtxos.code: 2020000
make.* .vrtxos.data: 20000
make.* .vrtxos.target: ostmp.hex

boot.methods: go
boot.env.boot_order: go

boot.method.go.orderparam: 2020000

xconfig user.def
boot.hex
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1.1
10 ( )2 (
20ms 30% .
1 o . 300ms 20%
20ms ;
300ms .
25s , o
4s . 20ms
500ms / o
, 20ms “
v/ .
4-1
1.2
1.21

O
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1.2.2.

1.2.3.

1.2.4
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4-3
1.3
1. 5 . main, master, taskl,
task3, task4. i0_is, 20ms
o dis box out_queue
mytimer, mailbox_timer
6 - 6
TimerO 20ms 20ms
Timerl 300ms 1s 4s
300ms
Timer2 1s 1s
Timer3 2.5s 2.5s
Timer4 4s 4s
Timer5 500ms /
4-1
set_timer(timeout, person_id, timer_id) 0
: 0
, set_timer
5
main ,
8096 ;
/ i
100 out_queue;
5;
master / . 0
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2 / ;
5.
: dis_box master task  taskl
taskl : (
:I H :
out_queue ;
0:
; 1
3. 2. 3. 4; 0.
2:
1 3 . 1 2 ,
2 4 1.
1:
C o ) .
3. 4, 0;
1.
3:
4
2 4 , 1, 0-
5:
dis box o
: out_queue taskl task3
task3 , s
. mailbox_timer 3
1;
0 , out_queue
/ .
: maibox_timer task3 ISR °
task4 / ,
10 / , 0;
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2.
A
(9: 00
4-4
: 1 _> A ; (T I >H ;
3.
=
4-5
: person_state=-1
person_state = 1 1 , 1s.
person_state = 3 2 , 1s.
person_state = 2 1 1s.
person_state = 4 2 1s.
4. :
tdelete pend pend tdelete pend
main—P»maste——p-taskt waskd ptask3 »SR Ptask3 —»
T dis box  out_ queue  mail_box | S
post post
> taskl ...................... > ta¥3 ........................ >task14m er
out_queue . dis_box
4-6
: {i’_> n \ 13 _>}} R
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1.4

1. I ntdemon.c
/-k
* Room Demo

*

*/

#include <stdio.h>

#include <vrtxvisi.h>

#include <vrtxil._h>

#include <stdlib.h>

#include <errno.h>

#include <syskind.h>

#include <compiler.h> /* turns on M68K flag for 68K targets */
#include <mriext._h>

#include "68360.h"

#define HEAP_START 0x500000

int out_queue;
int group_id;
int _randx = 0x87654321; /* random seed */

char *mailbox_timer;

char *dis_box;

typedef struct timer_que{
struct timer_que *next;
int timeout;

int pid_tid;

}T_QUE;

T_QUE *timer_que_boot,*timer_que_current,*block;
int pid=1,hid;
unsigned long bsize=(sizeof(T_QUE));

typedef struct {
int person_id;
int person_state;
} PERSON;
PERSON person[10];
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int

{

rand_100(int i)

if(rand()%100<i)
return (1);
else return (0);

}

/*

* report error function

*

*/

void

{

report(int err)

/* if you get an error, execute XRAY command UP to see from where */
asm(** illegal™);

}

struct CPM_REGISTER *CpmRegister ;
struct SIM_REGISTER *SimRegister ;
struct RISC Timer *r_timer ;

LONG
LONG
void
void
void
void

void
void
void
void

GetMbar(void) ;

GetVbr(void) ;

Setup68360(void) ;

setcmpvect(LONG IlIntMask, BYTE lIntNum, void (* func)() ) ;
risc_tmO(void) ;

risc_tm0_body(void) ;

taskl(void) ;
task3(void) ;
master(void) ;
task4(void) ;

/* timer ISR */

void

{

risc_tmO(void)

asm(*" XREF _v90k_interrupt_enter ");
asm(** jsr _v90k_interrupt_enter ™);

asm(** movem.l do/d1/d2/a0/al/a2,-(SP) ");

asm(*" jsr _risc_tmO_body ");
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asm(** movem.l (SP)+,d0/d1/d2/a0/al/a2 ™);

asm(* XREF _v90k_interrupt_exit ");
asm(** jmp _v90k_interrupt_exit ");

}
void risc_tm0_body(void)
{
int err ;
sc_post((VRTX_MSG VRTX_FAR *)&mailbox_timer, (VRTX_MSG)1,&err);
if(err) printf("'\n\rpost mailbox error. err=%d",err);
CpmRegister->CISR |= 0x00020000 ;
CpmRegister->RTER |= 0x0001 ;
}
LONG GetMbar(void)
{
asm(** move.w #7,d0™); /* CPU space func code to d0 */
asm(** movec.l dO,sfc); /* load SFC for CPU space */
asm(** lea.l $3ff00,a0"); /* AO points to MBAR */
asm(** moves.l (a0),d0™); /* get MBAR */
asm(*" andi.l #$ffffe000,d0™) ;
}
LONG GetVbr(void)
{
asm(** movec.l vbr,d0 ™);
}
void Setup68360(void)
{
CpmRegister = ( struct CPM_REGISTER * )( GetMbar() + CPM_BASE );
SimRegister = ( struct SIM_REGISTER * )( GetMbar() + SIM BASE );
r_timer = (struct RISC_Timer *)(GetMbar() + Timer_BASE) ;
}

void setcmpvect( LONG lIntMask, BYTE BIntNum, void (* func)() )

{
LONG *pVec;

/* directly set the interrupt vector by modifying the EVT */

pVec = ( LONG * )( GetVvbr() + ((CpmRegister->CICR & 0x000000e0) + HIntNum ) * 4 );

*pVec = ( LONG )func;
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CpmRegister->CIPR |= llntMask;
CpmRegister->CISR |= llntMask;
CpmRegister->CIMR |= llntMask;

/*

* send timer message to queue

* This message consists of p_id,t_id and Timeout value
*/

void set_timer(int timeoutl,int p_id,int t_id)

{
int err;
int pid_tid;
T_QUE * tmp;
pid_tid=p_id*10+t_id;
sc_lock();
tmp=(T_QUE *)sc_halloc(hid,bsize,&err);
if(err) printf(""\n\rset_timer err=%d",err);
tmp->timeout=timeoutl;
tmp->pid_tid=pid_tid;
tmp->next=block;
timer_que_current->next=tmp;
timer_que_current=tmp;
sc_unlock();
}
void close_timer(int p_id,int t_id)
{
int err;
T_QUE * tmp,*tmpl;
int pid_tid;
sc_lock();

pid_tid=10*p_id+t_id;
tmpl=timer_que_boot;
tmp=tmpl->next;

while(tmp!=block&&tmp->pid_tid!=pid_tid)
{
tmpl=tmp; tmp=tmp->next;

433



VRTX

—CMR

i f(tmp==block)

printfC\n\r...timer pid_tid=%d is closed",pid_tid);

else

{
1T (tmp->pid_tid==pid_tid&&tmp->next!=block) {
tmpl->next=tmp->next;
printf("\n\r..._del pid_tid=%d",pid_tid);
}
if(tmp->pid_tid==pid_tid&&tmp->next==block)
{ timer_que_current=tmpl;
timer_que_current->next=block; }
sc_hfree(hid, (char *)tmp,&err);
}

sc_unlock();

}

void taskl(void)
{
int err, 1=0;
int rooml num=0,room2_num=0;
char * msg;
unsigned pid_tid;
int pid,tid;

printf("'\n\rtaskl (Inserter) active.");
msg=sc_gaccept(out_queue,&err);
i=0;
for (53)
{

pid_tid = (unsigned)sc_gpend(out_queue, 0, &err);

if (err) report(err);
tid=pid_tid%10;
pid=pid_tid/10;

printf("\n\r(Pid,Tid)=(%d , %d) timer is over!",pid,tid);

switch(tid)
{

case O:
if(rand_100(30))

{
if(rand _100(50)&&rooml_num<3)

{
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rooml_num++;
person[pid].person_state=1;
printf("\n\r person_id=%d --->rooml",person[pid].person_id);
set_timer(20,pid,2);
set_timer(45,pid,3);
set_timer(60,pid,4);
}
else if(room2_num<3)
{
room2_num++;
person[pid].person_state=3;
printf("\n\r person_id=%d --->room2",person[pid].person_id);
set_timer(20,pid,2);
set_timer(45,pid,3);
set_timer(60,pid,4);
}
else
set_timer(4,pid,0);
}
else
set_timer(4,pid,0);
break;
case 3:
if(person[pid].person_state!=0)
{
printfC"\n\r--——-——--—— e ");
printfC"\n\r*****1111 warning person=%d 1!1" pid);
printFC"\n\r---——-—- - ");
}
break;
case 2:
if(person[pid].person_state%2==1)
{
person[pid].person_state++;
set_timer(8,pid,1);
}
break;
case 1:
if(rand_100(20)&&person[pid].person_state!=0)
{
printf("\n\r person_id=%d ---->out",person[pid].person_id);
if(person[pid].person_state<3)
rooml_num--;
else room2_num--;
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person[pid].person_state=0;
sc_lock(Q);
close_timer(pid,3);
close_timer(pid,4);
set_timer(4,pid,0);
sc_unlock();
}
else
set_timer(8,pid,1);
break;
case 4:
if(person[pid].person_state==2] |

person[pid].person_state==4)
{
if(person[pid].person_state==2)
rooml_num--;
else room2_num--;
person[pid].person_state=0;
sc_lock();
printf(""\n\r person_id=%d ---->out",person[pid].person_id);
close_timer(pid,1);
set_timer(4,pid,0);

}
sc_unlock();
break;
case 5:
msg=(char *)1l;
sc_post(&dis_box,msg,&err);
break;

void master(void)
{ int err, i;
T_QUE *tmp;

printf(""\n\rmaster task (Inserter) active.™);

for (53)
{
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i=(int)sc_pend((VRTX_MSG VRTX_FAR *)&dis_box,0l,&err);
printfC"'\n\r-——--------—------+-: e o o f f e b i i i i i i i i i i >");

printf(""\n\r OUtDoor:");

for(i=0;i<10;i++)

if(person[i].person_state==0)
printf(""(%d,%d),",person[i].person_id,person[i].person_state);

printf(""\n\r Rooml:™);

for(i=0;i<10;i++)
if((person[i].person_state==1)|]|(person[i].person_state==2))
printf(""(%d,%d),",person[i].person_id,person[i].person_state);

printf(""\n\r Room2:'™);

for(i=0;i<10;i++)
if((person[i].person_state==3)||(person[i].person_state==4))
printf(""(%d,%d),",person[i].person_id,person[i].person_state);

printfC"\n\r-——-------——---—- - e e e e e e e e e e e e e - >");
set_timer(10,0,5);
}
}
/*
* task3 - This task generates random numbers
* It runs on medium priority and sends random
* numbers to a queue
*/
void task3(void)
{

int err, 1,j;
T_QUE *tmp,*tmpl;
char * msg_timer;
VRTX_MSG msg ;

printf(""\n\rtask3 (Generator) active.");
for(;;)
{

msg = sc_pend((VRTX_MSG VRTX_FAR *)&mailbox_timer , 0 , &err) ;

tmpl=timer_que_boot;
tmp=tmpl->next;
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while(tmp!=block) {

(tmp->timeout)--;

i F((tmp->timeout)==0)

{
msg_timer=(char *)(tmp->pid_tid);
tmpl->next=tmp->next;
if(tmp==timer_que_current) timer_que_current=tmpl;
if(timer_que_boot->next==tmp) timer_que_boot->next=tmp->next;
sc_hfree(hid, (char *)tmp,&err);
if(err) printf("'\n\r free buf error. err=%d",err);
tmp=tmpl->next;
sc_gpost(out_queue,msg_timer,&err);

}
else { tmpl=tmp;
tmp=tmp->next;

}

/*This task generate 10 persons and then kill itself */

void task4()

{
int err,i;
unsigned pid_tid;

printf("\n\r task4 active..... ");

for(i=0;i<10;i++)
{
sc_delay(3);
person[i].person_id=i;
person[i].person_state=0;
pid_tid=10*person[i].person_id+0;
printF¢"\n\r---—--—— - ");
printfC\n\r(%d,%d) is created ",person[i].person_id,
person[i].person_state);
set_timer(4,person[i].person_id,0);
}
sc_tdelete(0,0,&err);

}
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/*

* Initial task (main)
*

*/

void main( void )

{

int err, i,j;
struct CICR *cicr_p ;
struct RTMR *rtmr_p ;

printf("\n\rmain initializing.");

/* get the base address of CPM and SIM */
Setup68360() ;

/*create timer queue boot pointer */
hid=sc_hcreate((char *)HEAP_START,8096,4,&err);
if(err) printf("'\n\rheap err=%d",err);

timer_que_boot=(T_QUE *)sc_halloc(hid,bsize,&err);
if(err) printf("'"\n\rgetting a block failure. err=%d",err);

block=(T_QUE *)sc_halloc(hid,bsize,é&err);
if(err) printf("'\n\rgetting a block failuer. err=%d",err);

timer_que_boot->timeout=-1;
timer_que_boot->next=block;
timer_que_boot->pid_tid=-1;
timer_que_current=timer_que_boot;

for (i=0; i <10; i++)
{
person[i].person_id=-1;
person[i].person_state=-1;
}
for (i=0; i <10; i++)
{ printf(""\n\r person_id=%d person_state=%d ",
person[i].person_id,person[i].person_state);

}
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/* create system objects */

out_queue = sc_qgcreate(4, 100, &err);

if (err) report(err);

/* create tasks */
sc_tcreate(taskl, 1, 100, &err);

/*

/* create queue */

receive msg from outqueue and determinate what

state will changed to,which type
of timer(s) are to be opened */

if (err) report(err);
sc_tcreate(master, 2, 60, &err)
if (err) report(err);
sc_tcreate(task3, 3, 120, é&err)
if (err) report(err);

sc_tcreate(task4, 4, 100, &err);

immediately*/
if (err) report(err);

/*display persons state*/

/*handler msg of timer queue ,*/

/*create 10 persons and open their 5ms timer

/* set the vector of RISC TimerO , every a period of time ,
it send a message to the mailbox which pend the disp task */
setcmpvect(0x00020000 , 0x11 , risc_tm0) ;

/* setup the necessary registers of RISC_TimerO and enable the interrupt */

/*
SimRegister->PEPAR |= 0x0080
*/

CpmRegister->RCCR  |= Ox3F00 ;
r_timer->TM_BASE = 0x0000 ;
r_timer->TM_cnt = 0x0000 ;
CpmRegister->RTER = OXFFFF

rtmr_p = (struct RTMR *)&CpmRegister->RTMR ;

rtmr_p->T01 = 1 ;/* = 0x0001 ;*/

r_timer->TM_cmd = 0xc00000ff ;
CpmRegister->RCCR  |= 0x8000 ;
CpmRegister->CR = 0x0851 ;

/* delete self to start system */

set_timer(10,0,5);
sc_accept(&dis_box,&err);
sc_tdelete(0,0,&err);

if (err) report(err);
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/*
* create the main task
* called from VRTXsa during init
*/
void spawn_main()
{
int err;
sc_tcreate(main, 8, 1, &err);

}

1.5 makefile.demo do_make

1. do_make

usage()
{

echo "Usage: do_make <target>"
echo "<target>: 68000, 68010, 68020, 68030, 68040, 68060, cpu32"

echo " ppc505, ppc603, ppc603e, ppc604, ppc604e, ppc82l, ppc860™
echo " sun4"

echo "Example: do_make 68040"

exit 1

}

TARGET=$1

INCLUDES=$SPECTRA/target/include

# tools to build the application program
if [ "$TARGET" = 68000 ]; then
PREFI1X=68k
FAMILY=68000
FORMAT=microtec
CFLAGS="-c -p68000 -g -nOR -Za2 -U SIZE T -DM68K -D__READY EXTENSIONS -
JSINCLUDES"

elif [ "$TARGET" = 68010 ]; then
PREF I1X=68k
FAMILY=68010
FORMAT=microtec
CFLAGS="-c -p68010 -g -nOR -Za2 -U SIZE T -DM68K -D__READY EXTENSIONS -
JSINCLUDES"
# EXTRA_LIBS=c:/ramadata/tims/libvista.lib
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elif [ "$TARGET" = 68020 ]; then
PREFIX=68k
FAMILY=68020
FORMAT=microtec
CFLAGS="-c -p68020 -g -nOR -Za2 -c -U SIZE_T -DM68K -D__READY EXTENSIONS -
JSINCLUDES"

elif [ "$TARGET" = 68030 ]; then
PREFIX=68k
FAMILY=68030
FORMAT=microtec
CFLAGS="-c -p68030 -g -nOR -Za2 -U_SIZE_T -DM68K -D__ READY_EXTENSIONS _
JSINCLUDES"

elif [ "$TARGET" = 68040 ]; then
PREF IX=68k
FAMILY=68040
FORMAT=microtec
CFLAGS="-c -p68040 -g -nOR -Za2 -U SIZE T -DM68K -D__READY EXTENSIONS
JSINCLUDES"

elif [ "$TARGET" = 68060 ]; then
PREFIX=68k
FAMILY=68060
FORMAT=microtec
CFLAGS="-c -p68060 -g -nOR -Za2 -U SIZE T -DM68K -D__ READY_EXTENSIONS _
JSINCLUDES"

elif [ "$TARGET" = cpu32 ]; then
PREFIX=68k
FAMILY=cpu32
FORMAT=microtec
CFLAGS="-c -pcpu32 -g -nOR -Za2 -U SIZE_T -DM68K -D_ READY_EXTENSIONS _
JSINCLUDES"

elif [ "$TARGET" = ppc505 ]; then
PREFIX=ppc
FAMILY=ppc5xx
FORMAT=elf
CFLAGS="-c -p505 -g -Xp -U _SIZE_T -DPPC -D__ READY EXTENSIONS _ -J$INCLUDES"

elif [ "$TARGET" = ppc603 -0 "$TARGET" = ppc603e ]; then
PREF 1X=ppc
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2.

elif

elif

ehif

elif

elif

else

Ti

FAMILY=ppc603
FORMAT=el T
EXTRA_LIBS=$SPECTRA/target/lib/ppc603/elf/elf.1ib

CFLAGS="-c -p603 -g -Xp -U_SIZE_T -DPPC -D_ READY EXTENSIONS__

[ "STARGET" = ppc604 -o "$TARGET"™ = ppc604e ]; then
PREFIX=ppc

FAMILY=ppc603

FORMAT=elf
EXTRA_LIBS=$SPECTRA/target/lib/ppc603/elf/elf.lib

CFLAGS="-c -p604 -g -Xp -U_SIZE_T -DPPC -D_ READY EXTENSIONS__

[ "$TARGET" = ppc860 ]; then

PREFIX=ppc

FAMILY=ppc860

FORMAT=el
EXTRA_LIBS=$SPECTRA/target/lib/ppc860/elf/elf_lib

CFLAGS="-c -p860 -g -Xp -U_SIZE_T -DPPC -D_ READY EXTENSIONS__

[ "$TARGET" = ppc821 ]; then

PREFIX=ppc

FAMILY=ppc860

FORMAT=elf
EXTRA_LIBS=$SPECTRA/target/lib/ppc860/elf/elf_lib

CFLAGS="-c -p821 -g -Xp -U_SIZE_T -DPPC -D__ READY EXTENSIONS__

[ "$TARGET" = sun4 ]; then
PREFIX=sp

FAMILY=sun4

FORMAT=coff

-JSINCLUDES"

-J$INCLUDES"

-J$INCLUDES"

-J$INCLUDES"

CFLAGS="-g -c -U_SIZE_T -DSUN4 -D_ READY_EXTENSIONS__ -J$INCLUDES"

[ "$TARGET" = clean ]; then
make -f makefile.demo clean
exit 0
usage

make -F makefile.demo PREFIX=$PREFIX FAMILY=$FAMILY FORMAT=$FORMAT CFLAGS=""$CFLAGS"
EXTRA_LIBS=$EXTRA_LIBS

makefile.demo
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PROG = intdemon
SRC = .
0BJS = $(PROG).o

CC=mcc$(PREFIX)

AS=asm$(PREFIX)

LD=Ink$(PREFIX)
SPECTRA_LIBS=$(SPECTRA)/target/lib/$(FAMILY)/$(FORMAT)

# To generate $(PROG) to run in the user mode add following library
# $(SPECTRA_LIBS)/vrtxil.lib
# to the LIBS list of libraries below:

LIBS = $(SPECTRA _LIBS)/rtnofp.lib $(SPECTRA_LIBS)/rt.lib \
$(SPECTRA_LIBS)/cpu.lib \
$(EXTRA_LIBS)

# The following definition lists which object modules make up
# the relocatable application modules.

all: $(PROG)

$(PROG) : $(0BJS)

@echo "for i in $(O0BJS) $(LIBS); do™ > temp.xxx

@echo "echo LOAD $$i; done™ >> temp.xxx

@sh temp.xxx > temp.xXxx

@if [ $(LD) = "Ink68k™ ] ; then \
echo "$(LD) -0 $@ -r -m > $(PROG).map $(0BJIS) $(LIBS)" ;\
$(LD) -0 $@-tmp -r -m > $(PROG).map -c temp.xxxx ;\
mv  $@.tmp $@.x ;\

elif [ $(LD) = "Inkppc™ -0 $(LD) = "Inksp™ ] ; then \
echo "$(LD) -0 $@ -i -m > $(PROG).map $(0BJIS) $(LIBS)" ;\
$(LD) -0 $@-tmp -i -m > $(PROG).map -c temp.xxxx ;\
mv $@.tmp $@.x ;\

fi

@rm - temp.xxx temp.Xxxx
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#
# Compile/assemble standard source files

%.0: %.c
@echo "$(CC) $(CFLAGS) -0 $@ $(SRC)/$<"
@echo "$(CFLAGS) -0 $@ $(SRC)/$<" > temp.Xxxx
@$(CC) -dtemp.xxx
@rm temp.Xxxx

clean:
rm -f $(0BJS) $(PROG) $(PROG).map

# ---- End of makefile ----
1.6 intdemo.x

do_make makefile.demo . spectra  xconfig(Ksh)
intdemo.x

shdo_make 68010
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VRTX
:\360vrtx
\360vrtx\task_m
:\360vrtx\memory
\360vrtx\mbox
\360vrtx\queues
:\360vrtx\event
\360vrtx\sem
\360vrix\mutexes
\360vrtx\interrupt
\360vrtx\timer
:\360vrtx\char /0
:\360vrtx\os
. Spectra
1. vserver
NT Spectra . Start->Program->Spectra Server->Vserver
2. Xray Dubugger
Start->Program->Spectra Client ->XRAY Debug
3. Manage->connect->Available Connection ( cp151)
4, (CP151). Code , Xray  Debug
5. (O]
(a). Manage , Files , Files Load Load File To Target .
(b). A360vrtx\os\os.o , OK.
6.
7. VCONSOLE
Start->Program->Spectra Client ->V console. Vconsole cpl51
8. VRTX
Files Control ->Start Process Running(GO).
9.
Files , Control ->Spawn Thread from main()
Build
1. Xconfig

Start->Program->Spectra Client ->X config(Ksh)
2. Xconfig(Ksh) ,

sh do_make 68010
* X
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