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int
THREADsysclose (int fd)
{

int pid, i;

THREADlock {&sysio_sync) ;
signal_recv_count = 1;

close_label:
if {(close(fd)) == -1) {
if (errno == EINTR)
goto close_label;
return -1;

}

sys_£fd(0]) = f4;
filetable_op = SYS_close;

for (i = 0; i < proc_num; i++) (
if {i == THREADN)
cont inue;
kill (THREADnpid (i), SIGUSR1) ;
}

if (proc_num == 1)
THREADunlock (&sysio_sync) ;

return (0}); /* sucessfully */

/tt*t********t**t*tt***it*******tt**********i*tt********tttt****i**tt******/
/* THREADsysdup */
/* */

A AR AR RS SRRttt sttt ettt ettt ittt ittt ittt itsl sl

int
THREADsysdup (int fd)
{

int pid, i, new_fd;

THREADlock (&sysio_sync);
signal_recv_count = 1;

dup_label:
if {(({new_fd = dup(fd))) == -1} {(
if (errno == EINTR)}
goto dup_label;
return -1;

}

sys_fd[0} = fd;
filetable_op = SYS_dup;

for (i = 0; i < proc_num; i++) {
if (i == THREADn)
continue;
kill (THREADnpid{i), SIGUSR1);

if {(proc_num == 1)
THREADunlock (&sysic_sync) ;

return {new_£f4d}; /* sucessfully */

/****t*t*tt**tt*t*****t***t****i*****************************t******tt*****/
/* THREADsysdup2 */
/* */
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int
THREADsysdup2 (int fdl, int £42)
{

int pid, i, new_fd;

THREADlock (&sysio_sync) ;
signal_recv_count = 1;

dup2_label:
if (((new_fd = dup2(fdl, £d2))) == -1) {
if (errno == EINTR}
goto dAup2_label;
return -1;

)

sys_£d4[0] = fd41;
sys_fd[(1] = £d2;
filetable op = SYS_dup2;

for (i = 0; i < proc_num; i++) (
if (i == THREADn)
continue;
kill (THREADnpid(i), SIGUSR1};
}

if (proc_num == 1)
THREADunlock (&sysio_sync) ;

return (new_fd); /* sucessfully */

A A A e F R F F A A F A Rk kR kR R AR AT I Ak AR I A FA XX H I I A ARk k ko kX Xk kX )

/* THREADcopyfdset */

/****ttt**f*f************ttt*******************ii*i*f***************ti***t**/

void
THREADcopy fdset (fd_set *source, fd_set *target)
{

*target = *source;

}

AR AR AR A F A KA KA KKK AR R A A KRR AR AT K AR A AR A IR kA kk hkkkkk ek k ok kk k k)

/* THREADcopyfdsetlimited */
/* */

/* copies limit bytes from *source to *target */
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void
THREADcopy fdsetlimited (fd_set *source, fd_set *target, int limit)
{

int i;

fd_mask *s = &(source)->fds_bits[0];

fd_mask *t = &({target)->fds_bits[0];

for (1 = limit; i »>= NFDBITS; i -= NFDBITS)} ( /* NFDBITS : bits per mask */
*(t++) = *(s+4);

}
if (i > 0) (
fd_mask mask = {1l<<i)} - 1;

*t = (*t & ~mask) | (mask & *s);



loadfunc.c Wed Apr 7 20:02:24 1993 1

R R R K R K A K A KA KR KK A A A K XAk KA A A Ak A A KK I A KA XA XK I I KA XA KX AR A I KX A AT A XA T H

/* thread - thread package. */
/* */
/* Copyright 1986 Thomas W. Doeppner Jr. - Brown University */
/* - All rights reserved. 'y,

VAR AR AL RN AL RS LRttt il iRttt iRl
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/* Programmer : Tsugn-Jen Chou */
/* */
/* This program is modified from the work done by */
/* David Edelsohn (edelsohn@sccs.Syr.EDU) */
/* */
/* This program */
/* (1) asks a shared memory (starting at the same place for the same kind */
/* of machine). */
/* (2) read in the to-be-loaded program to the starting address. */
/* {3) pass the control flow to that starting address. */
/* */
/* acc this file with -Bstatic ... %/
/* acc -Bstatic loadfunc wrapper.c sharem.c -o loadfunc */
/* -Bstatic : because we want to load another executable onto our data sec.*/
/* so we could only use -Bstatic */
/* wrapper.c : because the to-be-loaded file will access loadfunc */
/* { -A loadfunc) so wrapper can’t appear in the following line.*/
/* this file wraps the normal system io function. */
/* to-be-loaded program should be linked with */
/* /bin/1d -N -x -T f76£0000 -A loadfunc -e _starter (o files) (libs) */
/* */
/* current support Sun models : SPARCsystem 1, SPARCsystem 1+, */
/* SPARCsystem 2, SPARCsystem IPC, SPARCsystem SL, SPARCsystem 600MP series, */
/* SPARCsystem 10 */

/***********ittttttttt**t**************************************ﬁﬁﬁ*ﬁiﬁi******/

#include <stdio.h>
#include <sys/errno.h>
#include <sys/types.h>
#include <sys/ipc.h>
#include <sys/shm.h>
#include <fcntl.h>
#include <a.out.h>

#define Chunk 1040000
#define round(x,s) (({(x) -1) & ~ ({(s) - 1)) + (s)

#include "loadfunc_only.h*"
extern int errno;

AEAAEEEEEEREREE AR LR R LR R LRSSl

/* shmdemand -- *id <- shmget (key, size, flag|{IPC_CREAT) */
/* return (shmat(*id, addr, flag)} */
/* */
/* need to take care of shmget’s error, so we call shmdemand instead of */
/* call shmget directly */

JEE AR A A A A R K A AR AR A A KR KKK A KR A IR AR I I R F A Ak d kb h ok k ko kkkk ko ki kX

char*

shmdemand {(int size, int *id)
{

#define flag 0666

long shmaddr;
struct shmid_ds buf;

try_again:
if ({*id = shmget (((key_t) rand{()), size, flagi|IPC_CREAT|IPC_EXCL)) < 0}
if {errno == EEXIST) {(
goto try_again; /* we don’t want interfere with our business */

}

if {(errno == ENOSPC) ({
char buf[108];
sprintf{buf, “No free shared memory available\nUsing ipcs and\
ipcrm to deal with\n");
write{2, buf, strlen{(buf});
return NULL;
}

if (errno == EINVAL) {
perror (“shmget") ;
return NULL;

}

else (
perror { "shmget *} ;
return NULL;

if {(shmaddr = shmat (*id, 0, flag))} == -1} (
perror (“shmat") ;
return NULL;

)

return (char*) shmaddr;
#undef flag
}

#define Key ((key_t} getpid(})
#define Perm 0666

JE R AR Ak AR R kK kA Kk KK A A KA KA KK AR A KA KA AR A ARk Ak kA Ak AR KXk kX kA Ak Xk

»

Current supporting Architectures

Application Kernel Current Sun
Architecture Architecture System Models
sund sundc SPARCsystem 1, SPARCsystem 1+,

SPARCsystem 2, SPARCsystem IPC,
SPARCsystem SLC

sund sundm SPARCsystem 600MP series,
SPARCsystem 10

entry address
sparc 4c : Oxf76f00C0
sparc 4m : 0xef6ff00C0

AR AR R R RS IR R R it e R R AR R RS R AR AR LRl

I L

#define sundmEntryAddress 0xef6ff000
#define sundcEntryAddress 0xf76£0000
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/* loadfunc */
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void
loadfunc (char *filename, int ac, char *av(]}
{

int fd:

caddr_t base;

u_long readsize;

u_long offset;

int shmid;

struct exec header;

struct shmid_ds buf;

int (*entry) (int, char*[]);

/* open the file */

if ({fd = open{filename, O_RDONLY, 0)} < 0} {
perror{"in loadfunc, open"});
exit (errno};

}

/* IR E R E R R R R 2R R R AR R S R A R R R R R R S I R R Z R R RS R R R R TR SRS AR RTEESSRE R 2
allocate the memory to load the executable.
* we don’t want to call shmget & shmat directly because we must take
* care of some unexpected situations
* tttt***************************ﬁﬁ****************t*******t*********/
if ((base = shmdemand(Chunk, &shmid)) == NULL) {
printf(*error in share memory allocation\n");
exit (errno) ;
}
#ifdef DEBUG
printf(*base is %x\n", base):
#endif

JF AR A Ak R Rk kA K A KA AR KR A F AR AR R A KA R A KA KK A kA A A AR Rk

* start to read in this file. header information first.
* t***************t******************************!************/
if ((read(fd, &header, sizeof(struct exec}}) != sizeof(struct exec)) {
printf (®"couldn’t read header from %s*, filename);
close(£fd):
exit (errno};
}
readsize = round(header.a_text, 4} + round(header.a_data, 4};

#ifdef DEBUG
printf("text=0x%x, data=0x%x, bss=0x%x\n", header.a_text, header.a_data,
header.a_bss) ;
printf(*readsize=0x%x\t%d\n", readsize, readsize);
#endif
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* read text + data from the executable, then close this file
* kkkkkddhkdk ok ke rkkkdkhhkkkdkdkkkhkkdkkkk Ak kb hkkkkkkkkkkhkk ok k t/
offset = N_TXTOFF (header) ;
#ifdef DEBUG
printf{*actual data, i.e. N_TATOFF is %x %d\n", offset, offset);
#endif
if {(lseek(fd, offset, 0)) != offset) ({
close(fd);
printf{"couldn’t position file %s\n", filename);
shmctl (shmid, IPC_RMID, &buf);
exit (5});
)
if (read(fd, base, readsize) != readsize) (
close(fd}:

printf ("couldn’t read data from %s\n", filename):
shmctl (shmid, IPC_RMID, &buf);
exit (6);

}

close(fd);

bzero(base+readsize, header.a_bss); /* clear bss section */

/* IR SRR R RS AR RS L REEREE RS RS RS RS EEE]

* jump to the loaded executable.

* ﬁ*********************i********/
entry = (int (*){int, char *(])) header.a_entry;
(*entry) (ac, av); /* pass control */

/* IR EEE RS RS R SR EREEEE R R R R LR SR SRS R RN SR
* came back from the loaded executable.

KEEKF AKX IX AL LI A Ak kI Ak kAR Rk KA X T RN/

if ((shmctl(shmid, IPC_RMID, &buf)) < 0) /* delete the share memory */
perror {"shmctl") ;

/***********!&t*********************************i****t***************ﬁi******/
/* main */
/***************tt*t************************************t********************/
int
main {int argc, char *argvl([])
(
if (argc < 2} {(
printf (*usage: %s to-be-loaded-file\n", argv{0]):
exit (1};
}

srand(getpid()};
loadfunc (argv([1], argc-1, &{argv(l]));
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I thread - thread package. * /
/* */
/* Copyright 1985 Thomas W. Doeppner Jr. - Brown University */
/* - All rights reserved. x/

/'l*'l******'ktttt*tt*************!*****************fifi*****************i****i/

#include <signal.h>
#include "privatedata.h*
#include "tcb.h*
#include *logerr.h*
#include *thread.h"
#include *preempt.h*

static int THREADerrorlevel = WARNING;
LOCK THREADdying = UNLOCKED;
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/* logerr */
/ttitt**********t*ttt*t***********tt*ttttttt*t**********tttttt*i****it****tt/

void
logerr (int level, char *message)
{

char buf[150);

if (level < THREADerrorlevel)
return;

THREAD_PROTECT;

switch({level) {
case INFO:
sprint f (buf, =*\nTHREAD (info): %s\n", message);
write(2, buf, strlen(buf));
break;

case WARNING:
sprint f (buf, *“\nTHREAD (warning): %s\n*, message);
write(2, buf, strlen(buf));
break;

case ERROR:
sprintf(buf, “\nTHREAD (error): %s\n®, message):;
write{2, buf, strlen(buf});
break;

case DISASTER:
case TERMINATE:
{

int omask = sigblock(Oxffffffff);
/* give default handling to the following */
signal (SIGHUP, SIG_DFL};
signal (SIGINT, SIG_DFL);
signal {SIGQUIT, SIG_DFL);
signal (SIGILL, SIG_DFL);
signal (SIGTRAP, SIG_DFL);
signal (SIGIOT, SIG_DFL);
signal (SIGEMT, SIG_DFL);
signal (SIGFPE, SIG_DFL);
signal (SIGBUS, SIG_DFL);
signal (SIGSEGV, SIG_DFL) ;
signal {(SIGSYS, SIG_DFL);
g}gnal(SIGPIPE, SIG_DFL) ;

signal (SIGTERM, SIG_DFL);
if (!THREADcondlock (&THREADdying)) {
write(2, "ABORT: ", 7):
sprintf(buf, "%d aborting (pid %d) (disaster), THREADn{%d)\n*,
THREADpindex,
getpid(}), THREADn};
write(2, buf, strlen(buf});
_exit(1);
}

if (level == DISASTER)
write(2, ®“\nTHREAD(disaster): ", 19};
else
write{(2, "\nTHREAD (terminate): ", 20};
sprintf{buf, "pid %4 (%4): %s\n", THREADwhichprocessor,
THREADpindex, message) ;
write(2, buf, strlen(buf));

if (level == DISASTER)
THREADsigbroadcast (SIGQUIT) ;
else {
int i;

THREADsigbroadcast (31} ;

/* give everyone a chance to do something, then blast ‘em */
for {i=0; 1<1000000; i++)

THREADsigbroadcast (SIGKILL) ;
for (i=0; 1<1000000; i++)

)

if {level == DISASTER) {
kill (getpid(), SIGQUIT);
sigsetmask (~(1<< {SIGQUIT-~1}}) s
write(2, "abort failed\n®, 13);:
}
exit (2);
}
default:
logerr (ERROR, "LOGERR: Invalid message level');
}

THREAD_UNPROTECT;
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/* THREADset_error_level */

/***********i*~k~k**************'l**************i*******tt***************i**ii*/

void
THREADset_error_level (int level)
{
if ({level < INFO) || {level > DISASTER))
logerr (WARNING, *THREADset_error_level: invalid level");
else
THREADerrorlevel = level;
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/* Build a dynamic memory allocation (malloc, free,..... } */
/* */
/* This program is modifed from the malloc.c in cs1469’s assignment. This */
/* version of malloc & free is dedicated to be used with THREAD package */
/t !/

R KA R K A KK KA A Ak R kK K A K I K A X A I A A A A A R A I AT A I A A A h ko kA kI T XA XX I A Ak kk kA F kT k)

#include <stdio.h>
#include <sys/tvpes.h>
#include <sys/ipc.h>
#include <sys/shm.h>
#include <sys/errno.h>
#include *“lock.h"
#include "tcb.h*
#include *"runQ.h*
#include "preempt.h®

extern int errno;

#define SHMSIZE (1024 * 1024 - 100)
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/* below for dynamic memory management */
/t*****************************t*tt*************tfit**t****t******tt******/

struct BTag (

int size;

struct BTag *blink, *flink;
}i

struct BTag avail;

int *freepool;
LOCK memlock;
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/* malloc_init */
/* */
/* return 0 : fail; return 1 : success */
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int
malloc_init ()
{
int sid;
extern char* shmdemand(int, int*);

if ((freepocl = (int*) shmdemand (SHMSIZE, &sid))==NULL) ({
printf(*in malloc_init error\n");
fprintf (stderr, " error in dynamic memory initialization\n");
exit (errno);

)

freepool [0] = SHMSIZE;
freepool [SHMSIZE / 4 - 1] = SHMSIZE;

avail.flink = avail.blink = (struct BTag*) (&freepool{l]);
avail.flink->blink = avail.flink->flink = &avail;
avail.flink->size = 2 * sizeof (int) - SHMSIZE;
freepool[?HMSIZE / 4 - 2] = 2 * gizeof(int) - SHMSIZE;

memlock = UNLOCKED;
return sid;

/**t************************t***t*************t********ii****t***t********!*/
/* _malloc -- allocate a memory of ({(size+3)/4)*4) */
/* */
/* We free the tcb on freeit_queue. DON'T try to memlock should be unlocked*/
/* before invoking THREAD_FREESTACK, because it will invoke _free in turn. */

SRR A A A A Rk A KK KK Ak kK IR T XA KA A KA K Ik kA X I I XA N kA ARk kAR F ke kAR d ok Kk F kN k kh*x )

char*

_malloc (int size)

{
struct BTag *tO;
THREAD tcbp;

THREADlock (& freeit_queue.lock) ;

while ({tcbp = THREADgueueGet (&freeit_queue)) != NULL)
THREAD_FREESTACK (tcbp) ;

THREADunlock (&freeit_queue.lock}) ;

THREAD_PROTECT;
THREADlock (&memlock} ;

if (freepool == 0) (
THREADunlock (&memlock}) ;
THREAD_UNPROTECT;
return (char*) 0;

}

if (size % 4) /* alignment to 4 */
(

size += (4 - (size % 4)});
if (size < 2 * sizeof(char*)) /* must make room for two links */
size = 2 * sizeof {(char*);

t0 = avail.flink;
while (t0 != &avail) (
if ((int) (t0->size + 2 * sizeof(int) + size) <= 0)
goto found;
t0 = t0->flink;
}

THREADunlock {&memlock}) ;
THREAD_UNPROTECT;
return (char*)0;

found:
if ((int) (tO->size + 3 * sizeof(int) + size + sizeof(struct BTag*)) > 0){
/t
the free space is not big enough to support, allocate all this free
space to allocated area

*/
t0->size = -t0->size;
({(int*) ((char*)t0 + t0->size - sizeof(int})) [0] = tO->size;

t0->blink->flink = tO~>flink;
t0->flink->blink = t0->blink;
bzero((char*) ((char*)t0 + sizeof{int)), size);

THREADunlock (&memlock) ;
THREAD_UNPROTECT; N
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return (char*) ({char*)t0 + sizeof(int));
}

/!
below divide the free space into two parts, one is allocated, the other
one still linked to freepool list with size changed
*/
({int*) {{char*)t0 - t0->size - sizeof(int))) [0) = size + sizeof(int) * 2;
t0->size = t0->size + size + 2 * sizeof(int);
({int*)} {(char*)t0 - t0->size - sizeof(int)))} (0] = tO->size;
({int*)} { {(char*)t0 - t0->size))[0]) = size + sizeof(int) * 2;
bzero{ (char*) {{char*)t0 - t0-»>size + sizeof(int}), size);

THREADunlock (&memlock) ;
THREAD_UNPROTECT;
return (char*) ({char*}t0 - t0->size + sizeof{int}):
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/* _free *
PR L e L T Ly

int
_free (struct BTag *b)
{
struct BTag *t0, *tl, *t2;

THREAD_PROTECT;
THREADlock (&memlock) ;

#define PREV(x) (({int*) (x})[-1])

b = (struct BTag*) &PREV(Db):;
b->size = -b->size;

if (PREV(b) < 0)
t0 = (struct BTag*){(char*)b + PREV(Db));
tl = t0->flink;
t2 = t0->blink;
tl->blink = t2;
t2->flink = tl1;
t0->size += b->size;
b = t0;
}
t0 = (struct BTag*){{char*}b - b->size);
if (tO0-»>size < 0){(
tl = t0->flink;
t2 = t0-»blink;
tl->blink = t2;
t2->flink = tl1;
b->size += t0->size;
t0 = (struct BTag*) ({char*)t0 - t0->size);
}
PREV(t0) = b->size;
b->flink = avail.flink;
b->blink = &avail;
avail.flink->blink = b;
avail.flink = b;

THREADunlock (&memlock} ;
THREAD_UNPPOTECT;

return 1;
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/* memalign */
/t********‘k***tt*t***********************t**ﬁﬁ**ﬁﬁ********tt*t*t**********tt/

char *
_memalign (unsigned alignment, unsigned size)
{

char *p;

p = _malloc{size};

if (p == NULL)
return NULL;

if ({(unsigned) p} % alignment) (
char buf([108];
sprintf(buf, "Error in memalign, not aligned\n");
write(2, buf, strlen(buf)};

return NULL;
} else
return p;
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'/iiiiiiiﬁﬁﬁﬁﬁﬁ*ﬁ**ttt***********ttttt**!!!!tttttt********tttt*t*t***tttttttt/ /* CheCk Out the id’s for a match */

/¥ thread - thread package. */ if ((func_code == manager->ops([il].id)} &&

/* */ (({func = manager-»ops[i].func)) !'s NULL) {
/* Copyvright 1986 Thomas W. Doeppner Jr. - Brown University */ (*func) (tcb, manager);

/* - All rights reserved. */ }
/iii********************ttttttttt!**************Q*******************!******t/ )

manager = manager_forward{manager) ;
MANAGER_RELEASE(tcb) ;
}

#include «<stdio.h> break;
#include "tcb.h" }

#include ®"manager.h" THREAD_UNPROTECT;
#include "preempt.h" return;

#include *“monitor.h* }

#define manager_ops_num 2

R Rk ke kR K R R R A K R A KR A KR A R A KR R R A KR AKX XA I I RISk ALK Rk kk k%
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while ((manager != NULL) && MANAGER_IN_SCOPE (manager, tcb)) (

/* try each manager that was created farther in the stack
than where setexception was called */

for (i = 0; i < manager->num_of_ops; i++) ( . void . |

int THREADmanager_of fset; /* assigned in mp.c */ /* MANAGER_ALLOCATE */
/* */
Static /**-kt'k'k'k'k'k**********************************!t?tﬁﬁtt****************t*******/
struct manager_ops monitor_ops[manager_ops_num] = {
MANAGER_ABORT, THREADmonitorabort, void
MANAGER_EXCEPTION, THREADmonitorabert, MANAGER_ALLOCATE (THREAD_MANAGER *manager, THREAD_MONITOR monitor, THREAD tcb)
}i (
int size;
size = sizeof (THREAD_MANAGER_BLOCK) +
/**iitit*iii****************ttttttttttt******************************t******/ ((manager_ops_num - 2) * SiZeOf(StrUCt manager_ops));
/* THREADtellmanagement */ if (*manager == NULL) ({
/* */ *manager = (THREAD_MANAGER) _malloc(size);
/* when a thread is switched to run, it must check if it got exceptions */ bzero{*manager, size);
/* or not, if so it calls the corresponding function */ } else {
/*********tttt****t*tt*ﬁﬁﬁﬁﬁﬁﬁ*ﬁ*tttt****************!!!*!****tt************/ bZerO(*manager, Size),‘
manager_onstack_set (*manager); /* don't interchange these twec lines */
void }
THREADtellmanagement (int func_code, THREAD tcb)
{ (*manager)->data = monitor; '
THREAD_MANAGER manager = (THREAD_MANAGER) manager_newest (tcb) ; (*manager) ->num_of_ops = manager_ops_num;
int i; bcopy (monitor_ops, {*manager)->ops,
void {*func) () : manager_ops_num * sizeof (struct manager_ops));
THREAD_PROTECT; THREADmanagerexcpptr { { *manager)) = THREADexception_stack (THREADcurrent}) ;
switch (func_code) { /* chain the manager together, in the case of nest monitor */
case MANAGER_ARORT: manager_forward({*manager}) = manager_newest (THREADcurrent);
while {manager != NULL} ( manager_newest (THREADcurrent) = (*manager);
/* try each manager in the manager stack */ ) !
for (i = 0; 1 < manager->num_of_ops; i++} !
/* check out the id’s for a match */
if {(func_code == manager->ops[i].id) &&
({func = manager->»ops[i].func)) != NULL) {
(*func) (tcb, manager);
}
} :
manager = manager—fomard(manager); /***********t!!*******************************ttttttt***********************/ "
MANAGER_RELEASE(tcDb) ; /* MANAGER_RELEASE *x/ }
} /* */ i
break; /* N.B. if manager_onstack is true, this manager is supported by the user, */ ;
case MANAGER_EXCEPTION: /* so don’t free it */ :
|
!
I
!
|
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MANAGER_RELEASE (THREAD tcb)
{
THREAD_MANAGER manager = manager_newest (tcb) ;

manager_newest (tchb) = manager_forward(manager) ;
if (!'manager_onstack{manager)) {
_free(manager) ;

}
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/* thread - thread package. */
/* */
/* Copyright 1986 Thomas W. Doeppner Jr. - Brown University */
/* - All rights reserved. */
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#include <stdio.h>
#include <signal.h>
#include <sys/types.h>
#include "monitor.h*
#include "malloc.h*
#include "manager.h-"
#include "privatedata.h®
#include "mp.h*
#include "queue.h*
#include "preempt.h*
#include *io.h*
#include *logerr.h*
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/* THREADmonitorCheckOK */
/* */
/* this function determines if monitor & its condition appropriate or not */
/************t**tttt*t*************************tttt**ttt**tt**ttt***********/

static
int
THREADmonitorCheckOK (THREAD_MONITOR monitor, int condition, char *funcname)
{
char s[108];

if {(condition >= monitor->nr_of_conditions) || {condition < 0}}
sprintf(s, "%s: called with out-of-range condition®, funcname) ;
logerr (ERROR, s} ;

return(0);
}
if {(monitor_thread(monitor} !'= THREADcurrent)} {
/* not our monitor! */
sprintf(s, "%s: vou don’t own this monitor", funcname);
logerr (ERROR, s);
return{0);
}
return 1;
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/* THREADmonitorinit */
/* */
/* allocate and initialize the monitor */

VAREEEEEE R R RS R R R R E R RIS Rl et sttt it E Rt il

THREAD_MONITOR
THREADmonitorinit (int conditions, void (*resetfunc)(}}
{

THREAD_MONITOR monitor;

THREAD_MANAGER manager:;

/* allocate enough space for the monitor structure and
the condition structures */

monitor = (THREAD_MONITOR)_malloc (sizeof (*monitor) + {conditions-1} *
sizeof (THREAD_MONITOR_CONDITION_HEAD) ) ;

if (monitor == NULL} ¢
logerr (ERROR, "THREADmonitorinit: out of memory");
return (NULL) ;

)

/* initialize the monitor data structure */
THREADqueuelnit (& (monitor->queue)) ;
monitor_nr_of_conditions{monitor) = conditions;
monitor_reset (monitor) = resetfunc;
monitor_clear_active(monitor);

if {conditions > 0) (
/* initialize the conditions */
bzero(&monitor_condition{monitor, 0),
conditions * sizeof (THREAD_QUEUE_HEAD)) ;
}

return (monitor) ;

SRR A R A A kA kA A Ak A R A A A A A A A A A KA A A A AR A A A A ARSI I I XXX TR A KRR Rk kI XX

/* THREADmonitorfree */
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void
THREADmonitorfree (THREAD_MONITOR monitor)
{

_free(monitor) ;

}
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/* THREADmonitorentry */
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int
THREADmonitorentry (THREAD_MONITOR monitor, THREAD_MANAGER manager)

{
MANAGER_ALLOCATE (&manager, monitor, THREADcurrent) ;

THREAD_PROTECT

THREADlock (&monitor->gqueue.lock) ;
THREADlock (& ( (THREADcurrent ) ->context.lock}} ;

/* ask for permission to enter */
if (monitor_active(monitor)) { /* does anyone hold this */
/* permission denied, so we wait */
if (monitor_thread{monitor} == THREADcurrent) {
/* we already hold this monitor */

THREADunlock (& ( (THREADcurrent ) ~>context . lock) ) ;
THREADunlock (&monitor->gueue.lock) ;

logerr {(ERROR, "THREADmonitorentry: deadlock!");
THREAD_UNPROTECT;
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return{0}) ;

}

THREAD_TCBAPPEND (THREADcurrent, &(monitor->queue)};

THREADunlock (&monitor->gueue.lock) ;

THREAD_PASSPROTECT;

THREADlock (& THREADrunglock) ;

THREADrun(} ;

/* it will only be waken up when other thread leave this monitor */
} else {

/* permission granted */

monitor_set_active(monitor, THREADcurrent);
THREADunlock (& ( (THREADcurrent ) ->context.lock}) ;
THREADunlock (&monitor->queue.lock) ;
THREAD_UNPROTECT;

}
return(1);
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/* THREADmonitorexit *y/
/* i/
/* THREADcurrent will leave the monitor, wake up the first candidate, if */
/* any. */
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int
THREADmonitorexit {THREAD MONITOR monitor)
{

THREAD tcb;

if (monitor_thread(monitor) != THREADcurrent) (
/* not our monitor! */
char s[100]:
sprintf(s, "monitorexit: threadcurrent is %x\n®, THREADcurrent);
write(2, s, strlen(s));

logerr (ERROR, "THREADmonitorexit: you don’t own this monitor");
return {0} ;
}

THREAD_PROTECT;
THREADlock (&monitor->queue.lock) ;

if ((tcb = THREADqueueGet (& (monitor->queue))) != NULL) {
/* someone else wants in from the entry queue */
THREADlock (&tcb->context .lock}) ;
monitor_set_active{monitor, tcbj;
THREADlock (&« THREADrunglock) ;
THREAD_MOVETORUNQ (tcb) ;
THREADunlock (&THRE&Drunglock) ;
THREADunlock {&tcb->context .lock) ;

} else {
/* no one wants in */
monitor_clear_active(monitor);

}

THREADunlock (&monitor->queue.lock) ;
THREAD_UNPROTECT;

——

MANAGER_RELEASE { THREADcurrent) ;

return(l);
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/* THREADmonitorwait x/
/* */
/* The current thread will append to Queue condition and sleep */
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int
THREADmonitorwait (THREAD_MONITOR monitor, int condition)
{

THREAD tcb;
if (! (THREADmonitorCheckOK (monitor, condition, “THREADmonitorwait®)))
return 0;

THREAD_PROTECT;
THREADlock (&monitor->queue.lock) ;

if ((tcb = THREADqueueGet (& (monitor->gueue))) != NULL) {
/* someone else wants in from the entry queue */
THREADlock (&tcb->context .lock) ;
monitor_set_active(monitor, tcb);
THREADlock (&THREADrunglock) ;
THREAD_MOVETORUNQ (tcb) ;
THREADunlock (& THREADrunglock) ;
THREADunlock (& (tch->context.lock}) ;

} else {
/* no one is waiting, so monitor becomes inactive */
monitor_clear_active (monitor);

}

THREADlock (& { (THREADcurrent ) ->context.lock) ) ;

THREADlock (& { (monitor->conditions[condition]) .queue.lock));
THREAD_TCBAPPEND (THREADcurrent, &{(monitor->conditions[condition]) .queue));
THREADunlock (& ( (monitor->conditions([condition]) .queue.lock)} ;
THREADunlock (&monitor->gqueue.lock) ;

THREAD_PASSPROTECT;

THREADlock (&THREADrunglock) ;
THREADrun() ;

/* when we get here, we must have just been signalled */
return(l);
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/* THREADmonitorsignalandexit */
/* */
/* leave the monitor and signal the condition queue; if no candidate there */
/* find somebody else on the standard queue */
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int
THREADmonitorsignalandexit (THREAD_MONITOR monitor, int condition)
{
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#define condg ({monitor->conditions(condition)).queue)

THREAD tcb;

if (!THREADmonitorCheckOK{monitor,condition, "THREADmonitorsignalandexit®))

return 0;

THREAD_PROTECT;
THREADlock {(&monitor->queue.lock}) ;

/* first check to see if there is anyone to signal */
THREADlock (& {condg.lock) ) ;
if ((tcb = THREADqueueGet {&{condq))} == NULL} ({
/* no one is need to signal */
THREADunlock {& (condg.lock) ) ;

if ((tcb = THREADgueueGet (& (monitor->queue)}) != NULL) {
/* someone else wants in from the entry queue */
THREADlock (&tcb->context .lock) ;
monitor_set_active({monitor, tcb);
THREADlock (&« THREADrunglock) ;
THREAD_MOVETORUNQ (tcb) ;
THREADunlock («THREADrunglock) ;
THREADunlock (& (tcb->context.lock}) ;

) else {
/* no one is waiting, so monitor becomes inactive */
monitor_clear_active{monitor) ;

)

THREADunlock (&monitor->gqueue.lock) ;
THREAD_UNPROTECT;

MANAGER_RELEASE (THREADcurrent) ;

return(1}:
}

/* tcb is the thread waiting on the condition queue */
if (THREAD_IN_WAIT(tcb)) {

/t kkkdkkkkkkkkdkkdkkdkhwhkkkkkkkkdkdkkkdkdhddbddbdbthkkotokdkdbdkdbhdkddkdkhkdkkkkkd*
tchb is blocking in wait and occupying some other process.
THREADfirstpipe+THREAD_PORDER (tchb} is the *magic* pipe
exclusive for the process it is on.
we write a letter to it and wake it up from select call

N.B. don’t put tcb onto rung. it’s already running.
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write(THREADfirstpipe+THREAD_PORDER(tcb), *a*, 1};
monitor_set_active(monitor, tch);
THREADunlock (& (condqg.lock) ) ;

THREADunlock {&monitor->queue.lock) ;

THREAD_UNPROTECT;

MANAGER_RELEASE (THREADcurrent) ;
return(2); /* return indication that we did something */

THREADlock (& (tch->context.lock)} ;
monitor_set_active(monitor, tcb);
THREADlock (&THREADrunglock} ;
THREAD_HQYETORUNQ(th);

THREADunlock (&THREADrunglock) ;
THREADunlock (& (tcb~>context .lock}} ;
THREADunlock (& (condq.lock) ) ;
THREADunlock (&monitor->gueue.lock) ;

THREAD_UNPROTECT;

MANAGER_RELEASE (THREADcurrent) ;

return(2); /* return indication that we did something */

#undef condg

}
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/* THREADmonitorsignalandwait */

/*

*/
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int

THREADmonitorsignalandwait (THREAD_MONITOR monitor, int sigcond, int waitcond)

{

THREAD tcb;
THREAD_MONITOR_CONDITION condg;

if

if

(! (THREADmonitorCheckOK {monitor, sigcond, "THREADmonitorwait"}))
return 0;
{! (THREADmonitorCheckOK (monitor, waitcond, *THREADmonitorwait"}))
return 0;

THREAD_PROTECT';
THREADlock (&monitor->queue.lock) ;

/* first check to see if there is anyone to signal */
condg = &monitor_condition{monitor, sigcond):
THREADlock (& {condg->queue.lock) ) ;

if

{ (tcb = THREADgqueueGet (& (condg->gueue))) != NULL) {
if (THREAD_IN_WAIT(tcb))} {

/* kkk Kk kkkkkkkhkkrhkxk kkkkhkhhkhhdk ek dkh ke dr bbbk ek hkkkkhhhkkxk
tchb is blocking in wait and occupying some other process.
THREADfirstpipe+THREAD_PORDER(tcb) is the *magic* pipe
exclusive for the process it is on.
we write a letter to it and wake it up from select call

N.B. don’t put tcb onto rung. it‘s already running.
***i************it********************************************/
write(THREADfirstpipe+THREAD_PORDER{tcb), "a", 1):
monitor_set_active(monitor, tcb);
THREADUnlock (& {(condg->qQueue. lock) ) ;
THREADunlock (&monitor->gueue.lock) ;

/* put THREADcurrent to condition gqueue */

condg = &monitor_condition(monitor, waitcond);
THREADlock (& { {THREADcurrent) ->context.lock) ) ;
THREADlock (&condg->queue.lock) ;

THREAD_TCBAPPEND (THREADcurrent , &(condg->gueue)) ;
THREADunlock (& (condg->queue.lock}) ;

THREAD_PASSPROTECT;

THREADlock (&THREADrunglock} ;
THREADrun(); /* rung and THREADcurrent must be locked alrea@y */
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return(l); /* when we get here, we have just been signalled */

}
THREADlock (&tcb->context .lock) ;

} else {(
if ((tcb = THREADqueueGet (& {monitor->gueue}}) != NULL) {
THRE&Dlock (& (tcb->context .lock) ) ;
} else {

/* no one is waiting, so monitor becomes inactive */
monitor_clear active{monitor) ;

}

THREADunlock (&condg->gqueue.lock) ;

/* put ourself on wait condition queue */

condqg = &monitor_condition(monitor, waitcond);
THREADlock (& ( (THREADcurrent) ->context .lock) ) ;
THREADlock (&condg->queue.lock) ;

THREAD_TCBAPPEND (THREADcurrent, &{condg->gueue));
THREADunlock {& (condg~>gueue.lock) ) ;

/*
* leave current thread locked for call to THREADrun, below
* now, if we had found another thread to bring into the monitor, put
* it on the rung
*/
if {tcb != NULL) (
monitor_set_active{monitor, tcb);
THREADlock (& THREADrunglock) ;
THREAD_MOVETORUNQ (tcb) ;
THREADunlock (& THREADrunglock) ;
THREADunlock (&tcb->context .lock} ;
}
THREADunlock (&monitor->queue.lock) ;

THREAD_PASSPROTECT;

THREADlock (& THREADrunglock) ;
THREADrun{) ;

/* when we get here, we have just been signalled */
return(iy);
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/* THREADmonitorabort */
/* */
/* if tcb is in the monitor, then get it out. x/
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void
THREADmonitorabort {THREAD tcb, THREAD_MANAGER manager)
{

THREAD_MONITOR monitor;

THREAD nexttch;

void (*resetfunc) (};

monitor = THREADmanagerdata(manager) ;

THREAD_PROTECT;
THREADlock (&monitor->queue.lock) ;

if (monitor_thread(monitor} == tcb} {

/* the thread is in the monitor */

/* put the monitor back into a consistent state */

if {{resetfunc = monitor_reset {monitor)) != NULL) {
{*resetfunc) (monitor) ;

}

if {((nexttcb = THREADgueueGet (&{monitor->queue))) !'= NULL) {
/* allow the next thread in the entry gueue to enter the monitor */
THREADlock (&nexttcb->context .lock) ;
monitor_set_active(monitor, nexttcb);
THREADlock (&«THREADrunglock}) ;
THREAD_MOVETORUNQ (nexttcb} ;
THREADunlock (&« THREADrunglock) ;
THREADunlock (&next tcb->context .lock) ;

} else {
monitor_clear_active(monitor);

}

} else {

if (THREAD_IN_WAIT(tcb)) {
/* if tcb waiting in select? */
write(THREADfirstpipe+THREAD_PORDER (tcb), "a", 1});
monitor_clear_active(monitor);

THREADunlock (&monitor->gueue.lock) ;
‘THREAD_UNPROTECT;

return;
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/* THREADmonitorwaitevent */
/t */
/* this function has a similar functionality with system call select */
/* */
/* 1f we don’t need to wait (i.e. *timeout is clear) then we just call */
/* select and return it value. */
/* If we need to wait, we put the thread on condition queue, and let the */
/* next candidate (if any) run on another processor (if any). We *don’t* */
/* give up this processor, because we are waiting for returning from */
/* select * /

R A K R K A Rk K KR R A A K K R A Ak R R AR A A XX A XX I H XXX LA I AR TR A A Rk A ARk T Ak k)

int

THREADmonitorwaitevent (THREAD_MONITOR monitor, int condition, int limit,
fd_set *readvec, fd_set *writevec, fd_set *xvec,
struct timeval *timeocut)

int must_wait;
THREAD tcb;
int ret;

if {!{THREADmonitorCheckOK (menitor, condition, *"THREADmonitorwaitevent")))
return -1:

must_wait = {({(timeout) && !(timerisset(timeout}}) ? 0 : 1;
THREAD_PROTECT:

if {(must_wait) ¢
/* put itself to condition gueue */
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THREADlock {& (monitor_condition (monitor, condition}).gueue.lock});
THREAD_TCBAPPEND (THREADcurrent,

& (monitor_condition(monitor, condition)}.queue) ;
THREADunlock (& (monitor_condition(monitor, condition)).queue.lock);
FD_SET(THREADfirstpipe + THREAD_PORDER (THREADcurrent)}, readvec);

/* if there is other candidates in monitor->queue, let it in */
THREADlock (&monitor->gueue.lock) ;
tchb = THREADqueueGet (& (monitor->queue));
if (tcb != NULL) ({
THREADlock (&tcb->context . lock} ;
monitor_set_active(monitor, tcb);
THREADlock (&« THREADrunglock) ;
THREAD_MOVETORUNQ{tcb) ;
THREADunlock (&THREADrunglock) ;
THREADunlock (&tcbhb->context .lock) ;
} else
monitor_clear_active{monitor) ;
THREADunlock {&monitor->queue.lock) ;
}

ret = select (limit, readvec, writevec, xvec, timeout);

if (must_wait) {
if (FD_ISSET(THREADfirstpipe + THREAD_PORDER (THREADcurrent), readvec)) {
/* the queue on which tch lies is *signaled* */
char c;
read (THREADfirstpipe+THREAD_PORDER {THREADcurrent}, &c, 1};:
FD_CLR (THREADfirstpipe + THREAD_PORDER (THREADcurrent), readvec);

if (ret == 1) { /* no one is available */
ret = 0;
THREAD_UNPROTECT;

} else {

ret += ((1 << 30) - 1);
}
if (monitor_active(monitor)) {
if (monitor_thread(monitor) != THREADcurrent) {
logerr (ERROR, "THREADmonitorwaitevent: 17);

}
THREADunlock (& { {THREADcurrent ) ->context.lock)) ;
THREAD_UNPROTECT;
}
return ret;
} /* if FD_ISSET */
}

THREADlock {&monitor->queue.lock) ;

if (monitor_active(monitor))} (
/* permission denied, so we wait */
THREAD_TCBINSERT (THREADcurrent, &monitor->queue) ;
THREADunlock {&monitor->gueue.lock} ;
THREAD_UNPROTECT;
THREADlock (& THREADrunglock) ;
THREADrun() ;
/* it will only be waken up when other thread leave this monitor */

} else {
/* permission granted */
monitor_set_active{monitor, THREADcurrent) ;
THREADunlock (& { {THREADcurrent) ->context .lock)) ;
THREADunlock (&monitor->gueue.lock) ;
THREAD_UNPROTECT;

}

return ret; _
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/* thread - thread package. */
/* */
/* Copyright 1986 Thomas W. Doeppner Jr. - Brown University */
/* - All rights reserved. *y

/***!tttttt!!*****************t*!t**!!****!***!!*!tf*llllllll**!tt*tt*******/

#include <stdio.h>
#include <sys/types.h>
#include <«<sys/socket .h>
#include <sys/uio.h>
#include <sys/ipc.h>
#include <alloca.h>
#include <sys/shm.h>
#include <signal.h>
#include <sys/wait.h>

#include *lock.h"
#include *"mp.h*
#include *family.h"
#include *thread.h"
#include "manager.h*
#include "runQ.h"
#include "thread_typel.h"
#include "tsignal.h*
#include *logerr.h"
#include *preempt.h"
#include *io.h*

#define MAXPROC 12

#ifndef private_share_m

struct private_data THREADprocs{MAXPROC] ;
#else

int THREADproc_pid([MAXPROC] ;

int THREADproc_sigpause[MAXPROC] ;

#endif

int THREADfirstpipe;
int proc_num = 0; /* the current # of processes */
static LOCK sync_lock; /* sync. lock for file table & new proc */
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/* MPROC_init */
/* *y
/* argument n is the # of processes we will gonna have. */
/* creat n + 1 socketpairs: */
/* the first socketpair is for file table update use. */

/* the rest are one for each process to deal with THREADmonitorwaitevent */
/i****tt***t********k***************t**i*****tt:xti**r*******i****!****t tt*!/

void
MPROC_init (int n)
{

int i, id(2);

svnc_lock = UNLOCKED;

if ((socketpair(AF_UNIX, SOCK_STREAM, 0, sfd)) == -1} {(
logerr (DISASTER, "MPROC_init: Can not open a socketpair.®);
}

for (i = 0; 1 < n; 1++) ¢
if ((socketpair{AF_UNIX, SOCK_STREAM, 0, id)) == -1) {
logerr (DISASTER, "MPROC_init: Can not open a socketpair.*};
}
if (i == 0)
THREADfirstpipe = id(01];

/******************ttttttt*t***************-k*tttttit**************!!t!*ttt**/

/* alldone Y,
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static
void
alldone (int sig)
(
char buf([100];
if (!THREADdAying && THREADdonttreadonme) {
THREAD_KEEPSIGNAL(sig) ;
return;
}
if (!THREADdying) {
sprintf({buf, "2d4 terminating\n", THREADpindex) ;
write(2, buf, strlen(buf));
)} else {
sprintf(buf, "2d aborting (pid %2d)\n*, THREADpindex, getpid(}):
write(2, buf, strlen(buf});
}
exit (1);
}
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/* runprocessor */
/* */
/* Create a private thread on this processor */
/* */
/* which : which processor. 0: main processor */

AR kK Ak kAR AR XK A A A A XA A KKk A A A AR XXX AT XX XA XA F AT IR E Rk ke xxxx )

static
void
runprocessor (int which, void (*func) (), int *args, int argsize,
int stacksize, int priority)
{
char buf (100);

THREZDmain = {(THREAD)alloca (sizeof (*THREADmain) +
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THREADdvnamic_space (THREADtypel_extent)) ; /* */

if (THREADmain == 0) { /* The sequence of events here is first to set up the initial thread, then */
char buf[100); /* to start up each of the unix processes, putting them into their */
sprintf(buf, *alloca failure on processor %d\n®, THREADwhichprocessor); /* scheduling loops. */
write(2, buf, strlen(buf)); /* */

} /* For shared memory vVersions, there will be nprocs identical processes */
/* created (only one copy of text & data section. */

/* */

bzero(THREADmain, sizeof (*THREADmain) + /* nprocs : specify the # of processes (in shared memory version.) */
THREADdvnamic_space(THREADtypel_extent)) ; /* specify the # of processors used (in multiprocessor version) */
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THREADdynamic_set_size (THREADmain, THREADtypel_extent);

THREADcontextthreadinit (THREADmain) ; void

THREADgo (nprocs, moredata, func, args, argsize, stacksize, priority)
THREADcurrent = THREADmain; int nprocs;
THREAD_PRIORITY(THREADmain) = 31; /* the worst priority */ int moredata;

void (*func) ();
int *args;
int argsize;

if (which == 0} ¢ int stacksize;

THREADcreate(func, args, argsize, 1, stacksize, priority); int priority;

/* {

* nwo that the first thread has been created, we can decrement int i;

* the active count to amke up for having incremented it in char buf[108]:

* THREADgo

*/ int sharem_id;
THREADactivedecr; struct shmid_ds s_buf;

}
sharem_id = malloc_init();

while (1) (
if (THREADdying) if {(nprocs >= MAXPROC} (
alldone(31); char buf(1007;
THREADreschedule() ; sprintf(buf, *Warning! THREADgo’s nproc = %d is reduced to %d\n*,
nprocs, MAXPROC) ;
if (THREADactivecount <= 0} { write(2, buf, strlen(buf));
int x; nprocs = MAXPROC;
}
for (x = 0; X < proc_num; X++)
if (THREADnsigpause(x})
kill {THREADnpid{x), SIGVTALRM); /* interrupt sigpause */ if (THREADtypecount == 0) {
THREADtypecount = THREADpresetdynamics;
if (which !'= 0} ¢ THREADtypel_extent = sizeof(thread_family) + sizeof(thread_manager_hd) ;
exit (0); THREADmanager_offset = sizeof(thread_family) ;

} )

while ((wait(0)}) >= 0) /* main process awaits others */ run@lInit () ;
; THREADsiginit();

THREADcurrent = NULL;

return; /*
} * set the active count to 1 now, to make certain that no one sees
THREADnsigpause(which) = 1; * it as zero before we get around to creating the first thread
sigpause(0); */
THREADnsigpause{which} = 0; THREADactiveincr;
}
} /*
* this for loop will create nproc-1 child processes. These processes
. * call "runprocessor® in turn. We treat processes as virtual processors
*
/t*t**t**t*****************t************************t*i**tit**tt************/ * using Wait & signal to coordinate the control flow
/* THREADgo - 1initialize the thread environment */ */
/* */ MPROC_init {nprocs) ;
/* This routine initializes the thread environment for a multiprocessor. */
/* The strategy is to create a unix process for each processor in such a */ proc_num = 1; /* for this process */

/* way so that all data sections are shared. */
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#ifndef private_share_m

THREADn = 0; /* this is a private data */
#else

THREADproc_pid[0} = getpid{();
#endif

THREADwhichprocessor = getpid();

for (1 = 1; i < nprocs; i++} {
int cpid;
char buf (100];

THREADlock (&sync_lock) ;

if ((cpid = fork{)) == -1} (
sprint £ (buf, *"THREADgo: fork failure! Only %d processes are used",
proc_num}) ;
write(2, buf, strlen(buf});
break;
} else if (cpid == 0) { /* child process */
int j;
#ifndef private_share_m
THREADn = proc_num; /* this is a private data */
#else
THREADproc_pid([proc_num] = getpid{():
#endif

THREADwhichprocessor = getpid{):
for (j = 0; j < nprocs; j++) {
if (j !'= THREADn)
close((j * 2) + 1 + THREADfirstpipe);
if (J == 0)
continue;

dup2((j * 2) + THREADfirstpipe, THREADfirstpipe + j);

close((j * 2) + THREADfirstpipe);

} else {
close((j * 2) + THREADfirstpipe);

dup2((j * 2) + 1 + THREADfirstpipe, THREADfirstpipe + j);

close((j * 2) + 1 + THREADfirstpipe};

}

THREADunlock {&sync_lock} ;

/* we treat each process as a virtual processor

* so each child process calls "runprocessor® with NULL func.

*/

runprocessor{i, 0, 0, 0, 0, 0});
exit (1);

THREADlock (&sync_lock} ;
THREADunlock (&sync_lock) ;
Proc_num++ ;

}
/* proc_num is the current # of processes we have */

close(THREADfirstpipe) ;
dup2 (THREADfirstpipe + 1, THREADfirstpipe};
close{THREADfirstpipe + 1);

for (i = 1; i < nprocs; i++) {

close((i * 2) + 1 + THREADfirstpipe);
dup2((i * 2) + THREADfirstpipe, THREADfirstpipe + 1i};

close({i * 2} + THREADfirstpipe):
}

runprocessor {0, func, args, argsize,

shmctl {sharem_id, IPC_RMID, &s_buf};

stacksize, priority);

/* clean it before we back */
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/* thread - thread package. */
/* */
/* Copvright 1988 Thomas W. Doeppner Jr. - Brown University */
/* - All rights reserved. *

/*tttiiitttttt*****t******t*******ttttt*t***********!iltttittt*ltii*t*t*****/

#include <stdio.h>
#include "tcbh.h"
#include "privatedata.h"
#include "preempt.h"
#include "mp.h*"
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/* THREADclockhandler */
/* */
/* SIGVTALRM signal handler’s routine */

VaiiA i AL AR R AR SRR R ER LRt Rl iRt si sttt il

void
THREADclockhandler (int sig)
{
if {THREADcurrent == NULL}
return;

if (THREADnsigpause(THREADn) == 1) /* used to interrupt sigpause */
return;

if (THREADdonttreadonme) {
THREAD_KEEPSIGNAL(sig) ;
return;

}

THREADlock (& THREADcurrent->context .lock) ;
if (THREAD_EXCEPTION(THREADcurrent)} {
int param = THREADexception_param{THREADcurrent) ;

/* an exception is pending for this thread */
THREAD_EXCEPTION_RESET (THREADcurrent} ;
/* "turn off® the exception so that it won’t appear as if there is an
exception in progress */
THREADexcept ion_inprogress (THREADcurrent} = 0;
THREADexcept ion_param{THREADcurrent} = 0;
THREADunlock (&THREADcurrent->context .lock) ;
/* now that we are the current thread, raise the exception again */
sigsetmask (0);
THREADraiseexception (THREADcurrent, param);
return;
}

if (THREAD_SIG(THREADcurrent)) {

/* a signal is pending for this thread */

THREADunlock (& THREADcurrent ->context .lock}) ;

sigsetmask (0} ;

THREADfakesignal (THREADcurrent, THREADcurrent->sig.func,
THREADcurrent->sig.priority, THREADcurrent->sig.sig,
THREADcurrent->sig.code) ;

)} else

THREADunlock (&« THREADcurrent->context .lock}) ;

sigsetmask(0) ;
THREADreschedule(); /* *****x*x the essence of this func. x*xxxxxxx x/
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/* THREADprotect */
/* */
/* for thread.external.h (export use) */

/t*i***************************tittt**t*********t*t***tttttt*tt*********tttt/

void
THREADprotect ()
{
THREAD_PROTECT;
}

SRR A A KA A A R KK KK Rk kR kA KA AR A A A A A A A AR XXX A A AR I AR A A ARk khk ke kk ok k ke w k)

/* THREADunprotect xy
/* */
/* for thread.external.h (export use) */

Vel i iR R A A R R R e e e R e e R LRy

void
THREADunprotect ()
{
THREAD_UNPROTECT;
)



queue.c Wed Mar 24 23:20:22 1993 1

R R Kk A Rk R Rk Rk R R A A A R A K A KK A A A A A A A AR A A KA A KA KA A A A A Rk Rk kL E k)

/* thread - thread package. *
/* */
/* Copyright 1986 Thomas W. Doeppner Jr. - Brown University */
/* - All rights reserved. Yy,

R R A A A T AR R R R A A A A AR R E IR R I XIS F I AR A AR T AR L L AR Ak )

#include <stdio.h>
#¢include "lock.h"
¢include "qgueue.h"
#include "tcb.h”
#include "logerr.h*
#include "privatedata.h*"
#include *preempt.h®
#include *runQ.h*

R KRk kR Rk R R R A A A A A A A A KA KA A E A A A R F A A R R A AR XA A A A A A A A KA AR A ALk

/* THREADqueuelnit */

SR A Kk kKK Kk R kR kR A Ak A A AR E A A A A E A A A A E AR A A R AR XA I I A A A AR A A A AR EF AR E )

void
THREADqueuelInit (THREAD_QUEUE list)
{
list->lock = UNLOCKED;
list->last = NULL;

R A R R R R R R A R A R A A A K AR R R AR AR R A KA A AKX A A KA KA KA XA XXX I KA XA X I XA KR Rk )

/* THREAD_TCBAPPEND */
/* t/
/* tcb will be put at the last of the list */
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void
THREAD_TCBAPPEND (THREAD tcb, THREAD_QUEUE list)
{
if (list-»last) {
tcb->queue.next = {list->last)->queue.next;
list->last = (list->last)->gueue.next = tcb;
} else
list->last = tcb->queue.next = tch;

THREAD_WHICH_QUEUE (tcb) = list;
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/* THREAD_TCBINSERT */
/* */
/* tcb will be put at the beginning of the list */
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void
THREAD_TCBINSERT (THREAD tcb, THREAD_QUEUE list)
{
if (list->last) (
tcb->queue.next = (list->last)->gueue.next;
(list->last) ->queue.next = tcb;

} else
list->last = tcb->queue.next = tcb;

THREAD_WHICH_QUEUE(tcb) = list;
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/* THREADgueueGet */
/* */
/* the first tcb in the list will removed and returned */
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THREAD
THREADqueueGet (THREAD_QUEUE list)
4

THREAD f;

if (list->last == NULL}
return NULL;

f = (list->last)->gueue.next;
if (f == list->last)
list->last = NULL;
else
(list->last) ->gqueue.next = f->queue.next;

THREAD_WHICH_QUEUE(f) = NULL;
return f;
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/* THREADqueuePeep */
/* */
/* peep the first element in the list. no side effect at all */
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THREAD
THREADqueuePeep (THREAD_QUEUE list)

{
return ({list->last) ? {((list->last)->gueue.next) : NULL);

}
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/* THREADpull fromgNL */
/* */
/* NL stands for no lock */
/* this is a shortcut version of THREADpullfromg. It is assumed that tcbp */
/* is locked, its queue is locked, and that it really is in the queue. */
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THREAD
THREADpull fromgNL (THREAD tcbp)
{

THREAD_QUEUE gp;

THREAD ¢t

THREAD_PROTECT;
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gp = THREAD_WHICH_QUEUE(tcbp} ;

if {gp == NULL)
goto not found;

if (((t = THREADQueuePeep{gp))) == tcbp) (
THREADqueueGet (gp); /* it’s the first element */
} else if (t == NULL) {
goto not found; /* this queue is messed up */

} else {
THREAD *p;
p = &{t->queue.next});
while (((*p) != tcbp) && ((*p)} !'= t))

p = &((*p) ->queue.next});
1f ({*p} == t)
goto not found;

*p = (*p)->queue.next; /* this queue had more than 2 tcb */
THREAD_WHICH_QUEUE({tcbp) = NULL;
}

/* now tcbp is off the queue */

if (THREAD_RUNNABLE(tcbp)) {
THREAD_RUNNABLE_RESET (tcbp) ;
if ((THREADqueuePeep(qgp)) == NULL)
whichQ &= ~(1 << THREAD_PRIORITY (tcbp));:
}

THREAD_UNPROTECT;
return tcbp;

notfound:
logerr (DISASTER,
*THREADpull fromgNL: thread should be in gqueue, but isn’t*");

THREAD_UNPROTECT; /* although never reached ... */
return NULL;

AR R Ly

/* THREADpullfromg */
/* */
/* first lock the tcb, then the queue it is on. To avoid deadlock, if the */
/* gqueue_head is locked already, we release the lock on the tcb and try */
/* it again */
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THREAD
THREADpullfromg (THREAD tcbp)
{

THREAD_QUEUE dgp;

THREAD t;

THREAD_PROTECT ;

gettcb:
THREADlock (&tcbp->context . lock) ;

if {((tcbp != THREADcurrent) && THREAD_RUNNING({tcbp})}
THREADunlock (&tcbp->context.lock) ;
loge:;(WARNING,

TN

“THREADpullfromg: thread is running on another processor®);

THREAD_UNPROTECT;
return (NULL) ;
}

if ((gp = THREAD_WHICH_QUEUE(tcbp)) == NULL) {
/* thread is not in a queue */
THREADunlock (&tcbp->context .lock} ;
logerr (WARNING, "THREADpullfromg: thread not in queue");
THREAD_UNPROTECT;
return (NULL) ;
}

if (!THREADcondlock(&gp->lock}) (
THREADunlock { {THREAD_RUNNABLE (tcbp) ? &THREADrunglock
&tcbp->context .lock)) ;
goto gettchb;
}

/* from now on, we get the lock on tcbp and the queue it is on */

if (({t = THREADgueuePeep(gp))) == tcbp)} {
THREADqueueGet (gp}; /* it’s the first element */
) else if (t == NULL) {
goto notfound; /* this queue is messed up */

} else {
THREAD *p;
p = &{t->gueue.next);
while ({(*p) != tcbp) && ((*p) !=t)
p = &{(*p)->queue.next};
if ((*p) == t)

goto not found;

*p = (*p)}->queue.next; /* this queue had more than 2 tcb */
THREAD_WHICH_QUEUE (tcbp) = NULL;
)

/* now tcbp is off the gueue */
THREADunlock {&tcbp->context.lock) ;

if (THREAD_RUNNABLE({tcbp)) {
THREAD_RUNNABLE_RESET (tcbp) ;
if ((THREADgueuePeep(gp)) == NULL)}
whichQ &= ~({1 << THREAD_PRIORITY (tcbp}}:
THREADunlock (& THREADrunglock) ;
} else
THREADunlock (& (gp->lock) ) ;

THREAD_UNPROTECT;
return tchp;

notfound:

logerr (ERROR, "THREADpullfromg: messed up gqueue");

THREADunlock ( {THREAD_RUNNABLE(tcbp) ? &THREADrunglock
: &tcbp->context.lock));

THREADunlock (&tcbp->context.lock} ;

THREAD_UNPROTECT;

return NULL;
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/* thread - thread package. */
/* */
/* Copvright 1986 Thomas W. Doeppner Jr. - Brown University */
/* - All rights reserved. */

VARAEE SR A SRR RS R LR LR SRt E iRl

#ifndef tsignal_h
#define tsignal_h

#include <signal.h>
#include *tcb.h*

JE R A A K Ak Ak KR KR AR Ak K KKK KA AR Ak Ak A AR KA A ARk Ak XA IR A AR AR XA AR kX Ak Ak ok kk )/
R R Ak A KK AR A Ak R A XX XXX XA A A AR KA AR AR R AR KX XXX XXX AR KRRk ko x /

typedef struct sighandler {
int type:;
THREAD (*whichthread) ();
void (*func) ();
int stacksize;
int priority;

)} SIGHANDLER;

struct sigparm {

int sig:;

int code:

void (*handler) () ;
}:

#define SIG_UNASSIGNED
#define SIG_EXCEPTION
#def ine SIG_SENDSIG
#$define SIG_CREATETHREAD
#define SIG_ABORT

LIRS ]
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/* external functions and variables */
/****iitttttt*ttttt*************tt'kt*t*t*ﬁ***tt***********tttti**i**ﬁ*******/

void THREADsiginit ()
void THREADfakesignal (THREAD, void (*) (), int, int, int):

gendif
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t.file *lock.s" st %£g0, [%00]
.seg "text® LE26:
.proc 04 ret
.global _swaplock restore
.optim “-0~Q~R~S"
! protocol: lock {(int *) LF26 = -64
! LP26 = 64
! when this int* is ZERO, means it’s unlocked. LST26 = 64
! using ATOMIC INSTRUCTION to swap int* with a local var which was ONE LT26 = 64
.align 4
_swaplock: RN N NN N N N NN NN RN AN R B!
! #PROLOGUE# 0 .seg "text"
sethi %hi(LF12), %gl .proc 04

add %gl,%1o(LF12),%gl

save

%sp, %gl, $sp

'#PROLOGUE# 1

st %10, (3fp+0x44]
Ll4:
.seg "text*®
mov 0x1, %00
st %00, [%fp+-0x4}]
L15:
14d [$fp+-0%x4], %00
14 [%fp+0x44], %01
swap [%01], %00
nop
cmp %00, 0x1
bne L17
nop
L16:
1d [$fp+0x44],%01
14 [%01], %00
cmp %00, 0x1
be L16
nop
L17:
LE12:
ret
restore
.optim *-O-Q~R~S*
LF12 = -72
LP12 = 64
LST12 64
LT12 = 64
.seg "text®
.proc 04
.global _swapunlock
.align 4
_swapunlock:
'#PROLOGUE# 0
sethi $hi{LF26),%gl
add %gl,%lo(LF26),%gl
save %sp, 391, $sp
! #PROLOGUE# 1
st %10, [2fp+0x44]
L28:
14 [2fp+0x44], %00

initialize the local variable to be ONE

this int*
swap

test the local variable
not ONE then we get the lock

wait for someone unlock the lock int*

.global _swapcondlock

L32:

L34:

LE30:

.align
_swapcondlock:

4

! #PROLOGUE# 0

sethi

add
save

%hi (LF30), %gl
%gl,210(LF30), $gl
%sp, %g1l, $sp

! #PROLOGUE# 1

st

mov
st

14
14
swap
nop
cmp
nop

mov

nop

mov

mov
ret

restore
.optim

LF30

LP30
LST30
LT30

fident

%30, [%£p+0x44)

0x1, %00
%00, (2fp+-0x4] ! initialize the local variable to be ONE

[%fp+-0x4],%00
[2fp+0x44], %0l
[%$01], %00

%00, 0x1
L34

1,%00 ! we got the lock, prepare to return 1

0, %00 ! we can’‘t get the lock, prepare to return 0

%00, %10

" _O~Q~R~S"

-72
64

64

64

"acomp: (CDS) Sun0S5.0 IDR3.5 (H6é.1) 11/01/90"





