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if ( shmtot + size > shminfo. shmall) 
u.u_error - ENOMEM; 
sp->shm_perm.mode = O; 
return; 

sp->sh.'ll. seqsz - uap->size; 
iifdef NONSCATLOAD -

ielse 

tendif 

I* 

*/ 

shmsys() 
{ 

J else 

if ( (sp->shm._scat - malloc(coremap, size)) = 0) { 

u.u_error = ENOMEM; 
sp->shm_perm.mode - 0; 
return; 

if ((sp->shm_scat = memalloc(size)) = 0) { 

u. u error - ENOMEM; 
sp->shm_perm.mode - O; 
return; 

/* adjust maxmem for the segment */ 
maxmem -= size; 
shmtot +- size; 

sp->shm_perm.mode J- SHM_CLEAR; 
sp->shm nattch - O; 
sp->srun cnattch - O; 
sp->shm-atime = O; 
sp->shm -dtime = O; 
sp->shm-ctime = time; 
sp->shm-lpid = O; 
sp->shm=cpid - u.u_procp->p_pid; 

if (uap->size && uap->size > sp->shm_segsz) 
u.u_error = EINVAL; 
return; 

u.u_rvall = sp->shm_perm.seq * shminfo.shmmni + (sp - shmem); 

shmsys - System entry point for shmat, shmctl, sl'.mdt, a:i.d sh.'llget 
system calls. 

register struct a { 
uint id; 
*uap -

int 

static int 

(struct a *)u.u ap; 
shmat (), -
shmctl(), 
shmdt(), 
shin.get(); 
(*calls [ J) () - { shmat, shmctl, shmdt, shmqet}; 

if (uap->id > 3) { 
u.u_error - EINVAL; 
return; 

u.u ap - &u.u arg[l]; 
(*calls[uap->ldJ) (); 

tifdef notdef 
shmreset (p, ub, pObr, pOlr) 
struct proc *p; 
struct user *ub; 
int *pObr, pOlr; 
! 

I* 

register struct shmid ds ** sp; 
reqister struct shmpt=ds •pt; 
reqister i, j; 
reqister int *seq, shm, *pte; 

• do only if there is shared memory ati:ached 

4 

*/ 

/* 

if (p->p smbeg - 0) 
return; 

* clear unused pte' s 
*I 

I* 

seq - pObr + ub->u tsize + ub->u dsize; 
for (i = ub->u tsize + ub->u_dsize; i < pOlr; i++) 

*seg++-= 0; 

* move in the shared memory segments 
*I 

iendif 

sp - &shm shmem[i = (p - proc) *shminfo. shmseg]; 
pt -
for (i - O; i < shminfo.shmseg; i++, sp++, pt++) 

if (shm = pt->shm segbeq) { 
seg = pObr + shm; 
pte - (int *) ( (*sp)->shm ptbl): 
for (j - O: j < btoc( (*sp)->shm segsz): j++) 

*seq++ = *pte++ I PG_V I pt->shm_sflq; 

tifdef notdef 
dumppte (pObr, pOlr, pllr, plbr) 
int *pObr, pOlr, pllr, *plbr; 
{ 

tendif 

register i; 

printf("tsize %d, dsize %d\n", u.u tsize, u.u dsize): 
printf("pObr %x plbr %d\nplbr %x pllr %d\n\n"-;pobr,p0lr,plbr,pllrl; 
for (i=O; i<pOlr; i++) { 

if ( (i%8) - 0) 
printf("\n•); 

printf("%x ", *pObr++): 

printf("\n\n\n"); 
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I* @ < t l sig. c 1. 3 *I 
tinclude "sys/param.h" 
tinclude "sys/config.h" 
tinclude "sys/mmu.h" 
tinclude •sys/types.h" 
tinclude "sys/ sys.i.""n.a.cros. h 11 

tinclude "sys/systm.h" 
tinclude •sys/dir .h" 
tinclude "sys/signal.h" 
tinclude •sys/user. h" 
tinclude "sys/errno.h" 
!include "sys/proc.h" 
tinclude •sys/inode.h" 
tinclude •sys/file.h" 
tinclude 0 sys/reg.h" 
tinclude •sys/text.h 0 

tinclude •sys/seg.h" 
tinclude •sys/var. h" 
tinclude •sys/psl. h" 
tinclude •sys/scat.h" 

/* 
* Priority for tracing 
*/ 

tdefine IPCPRI PZERO 

/* 
* Tracing variables. 
* Used to pass trace command from 
* parent to child being traced. 
* This data base cannot be 
* shared and is locked 
* per user. 
*/ 

struct ipctrace 

int ip data; 
int ip - lock; 
int ip-req; 
int *ip_addr; 

l ipc; 

I* 
* Send the specified signal to 
* all processes with 'pgrp' as 
* process group. 
* Called by tty.c for quits and 
* interrupts. 
*I 

signal (pgrp, sig) 
register pgrp; 
{ 

register struct proc *p; 

if (pgrp == 0) 

return; 

5 19:08:22 1986 

for (p = &proc [ l J : p < ( struct proc *) v. ve _proc; p++) 
if (p->p_pgrp ~ pgrp) 

psignal (p, sig) ; 

/* 
* Send the specified signal to 
* the specified process. 
*/ 

psignal (p, sig) 
register struct proc *p; 
register sig; 

sig--; 
if (sig < 0 i I sig >- NSIG) 

return; 
if (((p->p_sigign » sig) & 1) H sir;!- (S!GCLD - l)) 

return; 
p->p_siq 1 = lL<<sig; 

1 

/* 

if (p->p stat - SSLEEP && p->p pri > PZERO) { 
lf (p->p_pri > ?USER) -

p->p_pri = ?USER; 
setrun(p): 

* Returns true if the current 
* process has a signal to process. 
* This is asked at least once 
* each ti."!!.e a process enters the 
* system. 
* A signal does not do anything 
* directly to a process; it sets 
* a flag that asks the process to 
* do something to itself. 
*/ 

issig() 
{ 

/* 

register n; 
register struct proc *p, *q; 

p = u. u_procp; 
while (p->p sigl { 

n :; fsig (pl ; 
if (n = SIGCLD) { 

if (u.u signal[SIGCLD-1]&01) 
-for (q - &proc[l]: 

q < (struct proc *)v.ve_proc; q++) 
if (p->p_pid ~ q->p_ppid && 
q->p stat ~ SZOMB) 

- freeproc(q, 0); 
} else if (u.u signal[SIGCLD-1]) 

return(n): 
J else if (n ~ SIGPWR) { 

if (u.u signal[SIGPWR-1] && (u.u_signal[SIGPWR-1]&1)==0) 
- return (n) : 

} else if ((u.u_signal[n-1)&1) = 0 II (p->p_flag&STRC)) 
return(n); 

p->p_sig &= -(lL«(n-1)); 

return(O); 

* Enter the tracing STOP state. 
* In this state, the parent is 
* informed and the process is able to 
* receive commands from the parent. 
*/ 

stop() 
{ 

loop: 

/* 

register struct proc *pp, *cp; 

cp = u.u_procp; 
if (cp->p_ppid != 1) 
for (pp = &proc[OJ; pp < (struct proc *)v.ve_proc; pp++) 

if (pp->p_pid = cp->p_ppid) 
wakeup( (caddr_t)pp); 
cp->p _stat - SS TOP; 
swtch(); 

I 

if ((cp->p_flag&STRC)-0 I I procxmt ()) 
return; 

goto loop; 

exit (fsig(u.u_procp)): 

* Perform the action specified by 
* the current signal. 
* The usual sequence is: 

if ( issig () ) 
~si~O: 
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*/ 
psig() 
{ 

register n, p; 
register struct proc *rp; 

tifdef mc68881 /* MC68881 
extern short fp881; 

tendif mc68881 

rp ~ u.u_procp; 
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floating=point coprocessor *I 
/* is there an MC68881 '? *I 

tifdef FLOAT /* sky floating point board */ 
if {u .. u fpinuse && u.u_fpsaved==O) { 

-savfp(): 
u.u_fpsaved - l; 

tendif 
tifdef mc68881 /* MC68881 floating-point coprocessor */ 

if (fp881) 
fpsave(): 

tendif mc68881 

/* 

if (rp->p flag&STRC) 
stop(); 

n = fsig(rp): 
if (n=O) 

return; 
rp->p sig &- -!lL«(n-11); 
if «P=u.u siqnal[n-1]) !- 0) { 

if-(p & 1) 
return; 

u. u error = 0; 
if (n != SIGILL && n != SIGTRAP) 

u.u siqnal[n-1] = O; 
sendsig( (caddr_t)p, n): 
return: 

switch(n) { 

case SIGQUIT: 
case SI GILL: 
case SIGTRAP: 
case SIGIOT: 
case SIGEMT: 
case SIGFPE: 
case SIGBUS: 
case SIGSEGV: 
case SIGSYS: 

if (core()) 
n += 0200; 

exit(n): 

* find the signal in bit-position 
* representation in p sig. 
*/ -

fsig (p) 
struct proc *p; 
{ 

/* 

register short i; 
register long n; 

n - p->p sig; 
i - NSIG-- l; 
do { 

if (n & lL) 
return(NSIG - i); 

n >>- l; 
l while c--i !- -1); 
return(O): 

* Create a core image on the file "core" 

* It writes USIZE {v. v_usize) block of the 

2 

* user. h area followed by the entire 
* data+stack segments. 
*I 

core() 
{ 

reqi.ster struct inode *ip; 
register struct user *up: 
register s; 
extern schar () : 

up - &u: 
if (up->u uid !- up->u ruid) 

return(O); 
up->u error = O: 
up->u - dirp = "core": 
ip - namei (schar, 1); 
if (ip == NULL) { 

) 

if (up->u_error) 
return(O): 

ip = maknode(0666): 
if (ip=NULL) 

return(O); 

if (!access(ip, IWRITE) && (ip->i_mode&IFMT) - IFREG) { 
itrunc(ip): 

) else 

up->u offset = O; 
up->u-base = (caddr t)up; 
up->u-count = ctob(;.v usize); 
up->u - segflg = 1; -
up->u-limit = (daddr t)ctod(MAXMEM); 
up->u-fmode = FWRITE; 
I* make register pointer relative for adb */ 
up->u arO ~ (int *) ( (int)up->u arO - (int) up): 
up->u - usrtop - btoc (v. v uend) ; -
writeI (ip); -
up->u arO = (int *) ( (int)up->u arO + (int) up); 
s = uP->u_procp->p_size - v.v_usize; 
(void) estabur((unsigned)O, (unsigned)s, (unsigned)O, O, RO); 
up->u base = (caddr t)v.v ustart; 
up->u-count = ctob(s): -
up->u - segflg = O; 
writei(ip): 

up->u error - EACCES; 
iput(ip); -
return(up->u_error=O); 

/* 
* grow the stack to include the SP 
* true return if successful. 
*/ 

tifdef NONSCATLOAD 
grow(sp) 
unsigned sp; 
{ 

register struct user *up; 
register struct proc *p; 
register si, i, al; 

up - &u; 
if ( (v.v uend-sp) < ctob(up->u ssize)) 

return(O); -
si - btoct (v. v uend-sp) - up->u ssize + SINCR; 
if ( si <- 0) - -

return(O): 
if (estabur (up->u tsize, up->u_dsize, up->u_ssize+si, O, RO)) 

return(O); 
p = up->u_procp; 
expand( (int) (p->p size+si)): 
al - p->p addr + p->p size; 
for(i-up->u_ssize; i;-i--) { 

} 

al--; 
copyseg(al-si, al): 

for {i-si: i; i--) 
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telse 

clearseg(--al); 
up->u ssize +- si; 
return(ll: 

grow(sp) 
unsigned sp; 
{ 

tendif 

/* 

register struct user *up; 
register struct proc *p; 
register si, i, al; 
register struct scatter *s; 
register a2, n; 
short t; 

up - &u; 
if ( (v.v_uend-sp) < ctob(up->u_ssize)) 

return(O); 
si = btoct (v. v uend-sp) - up->u ssize + SINCR; 
if (si <- 0) - -

return(O); 
if (chksize (up->u tsize, up->u_ dsize, up->u_ ssize+si)) 

return(O); 
p = up->u_procp; 
expand ((int) (p->p size+si)); 
/* -

* locate last click of old data size 
*I 

s - scatmap; 
al = p->p_scat; 
n - v. v usize + up->u dsize; 
for (i-l; i<n; i++) -

al - s[al] .sc_index; 
/* 
* locate last click of old stack 
*I 

a2 = s[al) .sc_index; 
n = up->u ssize; 
if (n - 0) 

printf("grow:ssize not expected to be zero\n"); 
for (i-1; i<n; i++) 

a2 = s[a2] .sc_index; 
/* 
* chain new clicks into stack space following data space 
*I 

t = s [al). sc index; 
s[al] .sc_ind;x = s[a2] .sc_index; 
n = si; 
for (i=O; i<n; i++) 

clearseg (ixtoc (al - s [al] . sc index)); 
if (s[al] .sc index != SCATEND) 

printf("grow failure\n"): 
s[al].sc index= t; 
s [ a2] . SC - index - SCATEND; 
p->p flag &= -SCONTIG; 
up->u ssize +- si; 
(void) estabur(up->u tsize, up->u_dsize, up->u_ssize, O, RO); 
return(l); -

* sys-trace system call. 
*/ 

ptrace ! ) 
{ 

register struct ipctrace *ipcp; 
register struct user *up; 
register struct proc *p; 
register struct a { 

int req; 
int pid; 
int *addr; 
int data; 

l *uap; 
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I* 

up= &u; 
uap - (struct a *)up->u_ap; 
if (uap->req <= O) { 

} 

up->u_procp->p_flag I- STRC; 
return; 

for (p=proc; p < (struct proc *)v.ve_proc; p++) 
if (p->p stat-SSTOP 

&& p->pyid=uap->pid 
&& p->p_ppid--up->u_procp->p_pid) 

goto found; 
up->u error = ESRCH; 
return: 

found: 
ipcp = &ipc; 
while (ipcp->ip_lock) 

(void) sleep( (caddr t) ipcp, IPCPRI): 
ipcp->ip lock = p->p_pid; -
ipcp->ip-data - uap->data; 
ipcp->ip-addr - uap->addr; 
ipcp->ip-req = uap->req; 
p->p_flag &- -SWTED; 
setrun(p); 
while (ipcp->ip req > 0) 

(void) ;leep((caddr t)ipcp, IPCPRI); 
up->u_rvall - ipcp->ip_data; 
if (ipcp->ip_req < 0) 

up->u error - EIO; 
ipcp->ip lock-= O; 
wakeup( (caddr_tl ipcpl: 

* Code that the child process 
* executes to illlplement the command 
* of the parent process in tracing. 
*/ 

procxmt() 
{ 

register struct ipctrace *ipcp; 
register struct user *up; 
register int i; 
register *p; 
register struct text *xp; 

up - &u; 
ipcp = &ipc; 
if (ipcp->ip_lock != up->u_procp->p_pid) 

return(Ol; 
i - ipcp->ip_req; 
ipcp->ip req - O: 
wakeup( (caddr t) ipcp): 
switch (i) { -

/* read user I *I 
case 1: 

ipcp->ip_data - fuiword((caddr_t)ipcp->ip_addr); 
break; 

/* read user D *I 
case 2: 

ipcp->ip data - fuword( (caddr_t)ipcp->ip_addr); 
break; -

/* read u */ 
case 3: 

i - (int)ipcp->ip_addr; 
if (i<D I I i >- ctob(v.·;_:.;.size)) 

goto error; 
ipcp->ip_data - * ((int *) ((char *)up + (i & -1))); 

break; 

/* write user I */ 
/* Must set up to allow writing */ 
Ca.SI'! ,4,: 
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I* 
* If text, must assure exclusive use 
*I 

if (xp - up->u procp->p textp) { 
if (xp::>x_countl=l 11 xp->x_iptr->i_mode&ISVTX) 

goto error: 
xp->x_iptr->i_flag &- -ITEXT; 

) 

4 

(void) estabur (up->u tsize, up->u dsize, up->u_ssize, O, RW): 
i = suiword( (caddr_t)ipcp->ip_addr, 0): 
(void) suiword((caddr t)ipcp->ip addr, ipcp->ip data); 
(void) estabur (up->u_t"size, up->li_dsize, up->u_"isize, O, RO); 
if (i<O) 

goto error; 
if (xp) 

xp->x _flag I= XWRIT; 
break; 

/* write user D */ 
case 5: 

if (suword( (caddr t)ipcp->ip addr, 0) < 0) 
goto error; -

(void) suword( (caddr_t)ipcp->ip_addr, ipcp->ip_data); 
break; 

I* write u */ 
case 6: 

ok: 

i - (int) ipcp->ip addr; 
p - (int*) ((char-*)up + (i & -1)); 
for (i-O; i<17; i++) 

if (p - &up->u_arO [regloc[i)]) 
goto ok; 

if Ip ~ &up->u arO [RPS)) { 
/* assure user space and priority 0 */ 
ipcp->ip data &- -Ox2700; 
goto ok;-

goto error; 

*p - ipcp->ip data; 
break; -

I* set signal and continue */ 
/* one version causes a trace-trap */ 
case 9: 

up->u_arO [RPS) I- PS_T; 
case 7: 

if ((int)ipcp->ip addr != 1) 
up->u arO [PC) - (int) ipcp->ip addr; 

up->u__procp->p_sig - OL; -
if (ipcp->ip data) 

psignal (up->u procp, ipcp->ip_data); 
return (1) ; -

/* force exit *I 
case 8: 

exit (fsig(up->u_procp)); 

I* read u registers *I 
case 10: 

if ((i - (int) ipcp->ip addr) < 0 11 > 17) 
goto error; -

if(i-17) 
ipcp->ip_data - up->u_arO [regloc [17]] & OxFFFF; 

else 
ipcp->ip_data - up->u_arO [regloc [i)]; 

break; 

/* write u registers */ 
case 11: 

if ( (i - (int) ipcp->ip addr) < O I I i > 17) 
goto error; -

if (i - 17! I 
ipcp->ip_data &- -Ox2700; /* .user only */ 

) else 

break; 

default: 
error: 

up->u arO [ regloc [ 1 7] ] -
- (up->u arO [regloc [17) J & -OxFFFF) 

(ipcp->ip_data & OxFFFF); 

up->u_arO [regloc [iJ J = ipcp->ip_data; 

ipcp->ip_req - -1; 

return(O): 
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/* 
* Copyright 1982 UniSoft Corporation 

* Speaker Driver 
* Used to operate the lisa speaker. 
*/ 

tinclude •sys/param.h" 
tinclude •sys/config.h• 
tinclude •sys/types .h" 
tinclude "sys/ systm. h" 
tinclude •sys/dir .h" 
tinclude •sys/signal.h• 
tinclude •sys/user.h" 
tinclude •sys/errno.h" 
tinclude "sys/file.h" 
tinclude •sys/tty .h• 
tinclude "sys/termio. h" 
tinclude "sys/conf.h" 
tinclude •sys/sysinfo.h" 
tinclude •sys/var .h" 
tinclude •sys/reg.h" 
tinclude •sys/callo.h" 
tinclude •sys/ttold.h" 
tinclude •setjmp.h" 
tinclude "sys/mmu.h" 
tinclude "sys/cops.h" 
tinclude •sys/local .h" 
tinclude •sys/speaker .h" 
tinclude •sys/12.h" 

typedef unsigned long u_long: 
u_ long sktrap; /* flag and slot to calculate spkr delay */ 

int sk_open; /* active flag */ 

tdefine SKPRI (PZERo+S) 

skopen(dev, flag) 
dev t dev; 
{ -

if (dev != 0) { /* minor device number is wrong */ 
u. u_error = ENXIO; 
return; 

if (flag -- 1) { /* open for reading 2? */ 
u. u error = EINVAL; 
return; 

if (sk_open++ > 0) { /* already opened */ 
u. u error - EBUSY: 
return; 

I* ARGSUSED *I 
skclose (dev, flag) 
( 

if (sk_open <= 0) 
u.u_error = EINVAL; 

else 
sk_open - O; 

/ * ARGSUSED * / 
skwrite (dev) 
{ 

struct speaker spkr; 

while (u.u_count >- sizeof(spkr) I I 
if (copyin(u.u_base, {caddr_t)&spkr, sizeof(spkr))) { 

u.u_error - EFAULT; 
return; 

u.u_base +- sizeof(spkr); 
u. u count -- sizeof ( spkr) ; 
SPL2 (): 

while (sktrap) 
(void) sleep( (caddr_t) &sktrap, SKPRI); 

COPSADDR->e irb - (COPSADDR->e irb & OxFl) I ( (spkr.sk volume&?) « 1); 
sksound(spkr.sk wavlen&MAXWLEN~ spkr.sk duration); -
SPLO (); - -

/* Produce a sound on the speaker at wavelength w microseconds 
* for duration d clock ticks 
*/ 

sksound(w, d) 
register unsigned w, d; 
{ 

extern int skquiet ( ) ; 

w &= MAXWLEN; /* max wavelength */ 
if (W < MINWLEN) 

w - MINWLEN; 
sktrap ~ d: /* call skquiet at now + d */ 
if (sktrap <= 0) sktrap = l; /* in case < MILLIRATE */ 
timeout(skquiet, (caddr_t)O, (int)sktrap): 
sktone (wl: 

/* start a tone at wavelength w microseconds. Sound is produced by rapidly 
* turning on and off the speaker. The 6522 cops chip has an output to the 
* speaker connected to a shift register. A built in timer controls the rate 
* at which the shift register bits are output to the speaker. 
*I 

sktone(w) 
register unsigned w: 
( 

register struct device e *p - COPSADDR; 
register int cmd - Ox5S; /* sk shift reg */ 

w = w >> 3; 
if (W > OxFF) 

cmd = Ox33; 
w = w >> l; 
if (W > OxFF) ! 

I* wavelength resolution is 8 microseconds *I 

cmd = OxF; 
w - w >> l; 

p->e_acr I- OxlO; 
p->e t2cl = w; 
p->e::::sr - cmd; 

/* enable */ 
/* set timer */ 
/* set output pattern */ 

skquiet() 
( 

beep() 
( 

struct device e *p = COPSADDR; 
p->e acr &- oiE3: 
sktrap - 0; 
wakeup( (caddr_t) &sktrap): 

int sp; 
if (sktrap) return; 
sp = spl2 (); 
COPSADDR->e irb - (COPSADDR->e irb ' OxFl) I (12 bvol « 1); 
sksound ( (un'iigned) 12 bpitch, (unsigned) 12 btime) 7 
splx(sp); - -

tifdef notdef 
/* 

* Produce a short click to implement keyboard clicking 
*/ 

click() 
I 

register struct device_e *p - COPSADDR; 
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) 

tendif 

int i - 20: 
int sp; 
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if (sktrap) return; 
sp - spl2 (): 
p->e_acr I- OxlO; 
p->e t2cl = OxlO; 
p->e-sr - OxSS; 
while (--i != -1) 
p->e acr &- OxE3; 
splx(sp); 

2 
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I* @(t)slp.c 1.8 */ 
tinclude "sys/param.h" 
tinclude •sys/config.h" 
tinclude •sys/mmu.h" 
tinclude "sys/types .h" 
tinclude •sys/sysmacros.h" 
tinclude •sys/dir.h" 
tinclude •sys/signal.h" 
tinclude •sys/user.h" 
tinclude •sys/proc.h" 
tinclude •sys/context.h" 
tinclude •sys/text .h" 
tinclude •sys/systm.h" 
tinclude •sys/sysinfo.h" 
tinclude •sys/map.h" 
tinclude •sys/file .h" 
tinclude •sys/inode.h" 
tinclude •sys/buf.h" 
tinclude •sys/var.h" 
tinclude •sys/ipc.h" 
tinclude •sys/shm.h" 
tinclude •sys/ errno. h" 
#include •sys/scat.h" 

typedef int mem_t; 
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tdefine NHSQUE 64 /* must be power of 2 */ 
tdefine sqhash (X) (&hsque [ ((int) (X) » 3) & (NHSQUE-1) J) 
struct proc *hsque [NHSQUEJ; 
char runin, runout, runrun, curpri; 
struct proc *curproc, *runq; 

/* 
* sleep according to a cpu adjusted priority 
*/ 

asleep(chan, pri) 
caddr t chan; 
{ -

return(sleep(chan, pri + ( (u.u_procp->p_cpu&OxFF) >> 5))); 

/* 
* Give up the processor till a wakeup occurs 
* on chan, at which time the process 
* enters the scheduling queue at priority pri. 
* The most important effect of pri is that when 
* pri<-PZERO a signal cannot disturb the sleep; 
* if pri>PZERO signals will be processed. 
* Callers of this routine must be prepared for 
* premature return, and check that the reason for 
* sleeping has gone away. 
*I 

#define TZERO 10 
sleep(chan, disp) 
caddr t chan; 
I -

register struct proc * rp - u. u procp; 
register struct proc **q - sqhash(chan); 
register s; 

s - splhi (); 
if (panicstr) { 

SPLO (); 
splx(s); 
return(O); 

rp->p _stat - SS LEEP; 
rp->p wchan - chan; 
rp->p::)ink - *q; 
*q - rp: 
if (rp->p time > TZERO) 

ri)->p time - TZERO; 
if ( (rp->p_prl = (disp&PMASK)) > PZERO) 

if (rp->p sig && issiq ()) { 
rp->p_wchan - O; 
rp->p_stat - SRt."N; 

1 

psig: 

) else { 

*q - rp->p link; 
SPLO (); -
goto psig; 

SPLO (); 
if (ru..TJ.in !- 0) ! 

runin - 0; 

) 

swtch(); 

wakeup( (caddr_t) &runin); 

if (rp->p sig && issig()) 
g;to psig; 

SPLO (); 
swtch(); 

splx(s); 
return(O); 

/* 
* If priority was low (>PZERO) and there has been a signal, 
* if PCATCH is set, return 1, else 
* execute non-local goto to the qsav location. 
*/ 

splx(s); 
if (disp&PCATCH) 

return(!): 
tifdef NONSCATLOAD 

resume(u.u_procp->p_addr, u.u_qsav); 
telse 

resume(ixtoc(u.u_procp->p_scat), u.u_qsav); 
tendif 

I* NOTREACHED *I 

/* 
* Wake up all processes sleeping on chan. 
*/ 

wakeup(chan) 
register caddr_t chan; 
{ 

setrq (p) 

register struct proc *p; 
register struct proc **q; 
register s; 

s = splhi (); 
for (q = sqhash (chan); p = *q; ) 

if (p->p wchan-=chan && p->p stat~sSLEEP) 
p->p_stat - SRUN; -

l else 

p->p wchan = O; 
/* take off sleep queue, put on run queue *I 
*q = p->p link; 
p->p_link-= runq; 
runq - p; 
if ( ! (p->p flag&SLOAD)) 

p->p time = 0; 
/* defer setrun to avoid breaking link chain */ 
if (runout > 0) 

runout - -runout; 
J else if (p->p_pri < curpri) 

runrun++; 

q = &p->p_link; 
if (runout < 0) { 

splx(s); 

runout - O; 
setrun(&proc[O]); 

register struct proc *p; 
{ 

register struct proc *q; 
register s; 
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out: 

/* 

s - splhi(); 
for(q-runq; q!-NULL; q=q->p_link) 

if (q = p) { 
printf("proc on q\n"); 
goto out; 

} 

p->p_link - runq; 
runq = p; 

splx (s); 

* Set the process running; 
* arrange for it to be swapped in if necessary. 
*/ 

setrun(p) 
register struct proc *p; 
{ 

/* 

register struct proc **q; 
register s; 

s - splhi (): 
if (p->p stat = SSLEEP) { 

f* take off sleep queue *I 
for (q - sqhash(p->p wchan); *q != p; q = &(*q)->p_link) 
*q = p->p link; -
p->p wchan = 0; 

else if (p::>p stat = SRUN) ! 
/* already on run queue - just return */ 
splx(s); 
return; 

/* put on run queue */ 
p->p stat - SRUN; 
p->p=link - runq; 
runq = p; 
if ( ! (p->p flag&SLOAD)) 

p->p time = 0; 
if !runout > 01 

runout = O; 
setrun(&proc[O]): 

I else if (p->p_pri < curpri) 
runrun++; 

splx(s); 

* The main loop of the scheduling (swapping) process. 
* The basic idea is: 

see if anyone wants to be swapped in; 
swap out processes until there is room; 
swap him in; 

* repeat. 
* The runout flag is set whenever someone is swapped out. 
* Sched sleeps on it awaiting work. 

* Sched sleeps on runin whenever it cannot find enough 
* memory (by swapping out or otherwise) to fit the 
* selected swapped process. It is awakened when the 
* memory situation changes and in any case once per second. 
*I 

sched() 
{ 

register struct proc *rp, *p; 
register outage, inage; 
int maxbad; 
int tmp; 

/* 
" find user to swap in; 
* of users ready, select one out longest 
*I 

2 

loop: 
SPL6 (); 
outage ~ -20000; 

tifdef NONSCATLOAD 

telse 

#endif 

for (rp - &proc[O]: rp < (struct proc *)v.ve_proc; rp++) 
if (rp->p_stat=SRUN && (rp->p_flag&SL.Q.l!..D) - 0 H 

rp->p_ time > outage) { 
P ~ rp; 
outage - rp->p_time; 

for (rp - &proc[O]: rp < (struct proc *)v.ve_proc; rp++) 
if ((rp->p_flag&(SSWAPITISLOAD)) - (SSWAPITISLOAD)) { 

P = rp; 
SPLO (); 
goto swapit; 

else if (rp->p stat=SRUN && (rp->p_flag&SLOAD) ~ O && 
rp->p_time >-outage) { 

P = rp; 
outage = rp->p_time; 

/* 
* If there is no one there, wait. 
*I 

if (outage = -20000) { 
runout++; 

} 

(void) sleep( (caddr_t) &runout, PSWP); 
goto loop; 

SPLO (); 

/* 
* See if there is memory for that process; 
* if so, swap it in. 
*/ 

if (swapin(p)) 
goto loop; 

I* 
* none found. 
* look around for memory. 
* Select the largest of those sleeping 
* at bad priority; if none, select the oldest. 
*/ 

SPL6(); 
p = NULL; 
maxbad = O; 
inage = O; 
for (rp - &proc[O]; rp < (struct proc *)v.ve_proc; rp++) 

if (rp->p_stat=SZOMB I I 

SPLO (); 
/* 

(rp->p_flag& (SSYS I SLOCK I SLOAD)) !=SLOAD) 
continue; 

if (rp->p textp && rp->p textp->x flag&XLOCK) 
continue; - -

if (rp->p stat-ssLEEP 11 rp->p stat-SSTOP) { 
tmp - rp->p pri - PZERO - + rp->p time; 
if (maxbad < tmp) { -

P - rp; 
maxbad - tmp; 

I 
} else if (maxbad<-0 && rp->p stat-SRUN) { 

tmp - rp->p time + rp::>p nice - NZERO; 
if !tmp > inage) 1 -

P - rp; 
inage - tmp; 

* swap found user out if sleeping at bad pri, 
* or if he has spent at least 2 seconds in memory and 
* the swapped-out process has spent at least 2 seconds out.. 
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* Otherwise wait a bit and try again. 
*/ 

if (maxbad>O I I (outage>=2 && inage>-2)) 
Hfndef NONSCATLOAD 

tendif 

I* 

swapit: 

l 
SPL6 (); 
runin++; 

p->p flag &= -SLOAD; 
xswap(p, 1, 0): 
goto loop; 

(void) sleep( (caddr t) &runin, PSWP): 
goto loop; -

* swap a process in. 
*I 

tifdef NONSCATLOAD 
swapin(p) 
register struct proc *p; 
I 

register struct text *xp; 
register int a, x; 
int ta; 

if ((a = malloc(coremap, p->p_size)) -= NULL) 
return(O); 

if (xp - p->p textp) { 
xlock(xp): 
if (!xmlink(xp) && xp->x ccount~O) { 

3 

if ( (x - malloc(coremap, xp->x size)) - NULL) { 
mfree (coremap, p->p size, a); 
if ( (x = malloc(coremap, xp->x_size)) = NULL) 

xunlock(xp); 

i 

return(O); 

if ((a - malloc(coremap, p->p size)) - NULL) 
mfree(coremap, xp->x_size, x): 
xunlock (xpl; 
return(O): 

xp->x caddr = x; 
if < (xp->x flag&XLOADl-Ol 

xp->x ccount++; 
xunlock (xp) : 

if (p->p_xaddr[OJ) { 
ta = a; 

swap(xp->x_daddr, x, xp->x_size, B_READ): 

for (x-0; x < NSCATSWAP; x++) { 
if (p->p xaddr[x] - 0) 

continue; 
swap(p->p_xaddr[x], a, p->p_xsize[x], B_READ); 
mfree (swapmap, ctod (p->p_xsize [x]), (int) p->p_xaddr [x]); 
a += p->p_xsize[x]; 
p->p_xaddr[x] - 0; 

p->p_addr - ta; 
I else { 

swap( (daddr_t)p->p_dkaddr, a, p->p_size, B_READ); 
mfree(swapmap, ctod(p->p_size), (int)p->p_dkaddr); 
p->p_addr - a; 

cxrelse (p->p context); 
p->p flag 1--SLOAD: 
p->p-time - 0; 
return(l): 

telse 
swapin(p) 
register struct proc *p; 
I 

tendif 

/* 

register struct text *xp; 
register int a, x; 
int ta; 

if (p->p flag&SCONTIG) { 
if ((a - cmemalloc (p->p size}) = MULL) 

return(O); -
l else if ((a - memalloc(p->p size)) = NULL) 

return(O): -
if (xp = p->p textp) { 

xlock(xp); 
if ( !xzniink (xp! && xp->x_cco•.w.t--0) { 

if ( (x - memalloc(xp->x_size)) ~ NULL) { 
memfree (a); 
xunlock (xp) : 
return(O): 

xp->x scat - x; 
if ( (xp->x flag&XLOAD!=OJ 

xp->x ccount++; 
xunlock (Xp) ; 

(void) swap(xp->x_daddr, x, xp->x_size, B_READl; 

p->p flag i= SNOMMU; 
if (p->p_xaddr [OJ) { 

ta - a; 

/* swapping in, do not set mmu registers *I 

l else { 

for (x=O; x < NSCATSWAP; x++) { 
if (p->p xaddr [x] -- 0) 

continue; 
a = swap(p->p xaddr [x], a, p->p xsize [x], B READ): 
mfree(swapm.ap; ctod(p->p xsize[x]), (int)p->p_xaddr[x]): 
p->p_xaddrlxl = 0; -

p->p_scat - ta; 

(void) swap( (daddr t) p->p dkaddr, a, p->p size, B READ): 
mfree (swapm.ap, ctod (p->p_size), (int) p->p=dkaddr); 
p->p_scat - a; 

p->p flag &- -SNOMMU: 
p->p-addr - ixtoc(p->p scat); 
cxrelse (p->p_context) ;-
p->p flag I= SLOAD; 
p->ptime = 0; 
return(l); 

* put the current process on 
* the Q of running processes and 
* call the scheduler. 
*/ 

qswtch() 
{ 

/* 

setrq(u.u__procp); 
swtch(); 

* This routine is called to reschedule the CPU. 
* if the calling process is not in RUN state, 
* arrangements for it to restart must have 
* been made elsewhere, usually by calling via sleep. 
* There is a race here. A process may become 
* ready after it has been examined. 
* In this case, idle () will be called and 
* will return in at most lHZ time. 
* i.e. its not worth putting an spl () in. 
*I 

swtch() 
{ 

register n; 
reqister struct proc *p, *q, *pp, •pq; 

tifdef mc68881 /* MC68881 floatinq-point coprocessor "I 
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extern short fpS 81: 
tendif mc68881 

/* is there an MC68881'? */ 

/* 
* If not the idle process, resume the idle process. 
*/ 

sysinfo. pswi tch++: 
if (u.u_procp !- &proc[O]) { 

if (save(u.u rsavJ) { 
sureq(): 
return; 

tifdef FLOAT /* sky floating point board */ 
if (u.u_fpinuse && u.u_fpsaved~O) { 

savfp(): 
u.u_fpsaved = l; 

tendif 
tifdef mc68881 /* MC68881 floating-point coprocessor */ 

if (fp881) 
fpsave(); 

tendif mc68881 
tifdef NONSCATLOAD 

#else 

tend if 

loop: 

cont: 

resume(proc[O] .p_addr, u.u_qsav); 

resume (ixtoc(proc[O] .p_scat), u. u_qsav); 

I* 
* The first save returns nonzero when proc O is resumed 
* by another process (above); then the second is not done 
* and the process-search loop is entered. 

* The first save returns O when swtch is called in proc 
* from sched () . The second save returns 0 immediately, so 
* in this case too the process-search loop is entered. 
* Thus when proc O is awakened by being made runnable, it will 
* find itself and resume itself at rsav, and return to sched(). 
*/ 

if (save(u.u_qsav) - 0 && save(u.u_rsav)) 
return; 

SPL6 (): 
runrun - O: 
/* 
* Search for highest-priority runnable process 
*/ 

if (p = runq) 

} else 

/* 

q = NULL; 
pp - NULL; 
n = 128; 
do { 

if ( (p->p_flag&SLOAD) && p->p_pri <- n) { 
pp= p; 
pq - q: 
n - p->p_pri; 

q - p; 
} while (p - p->p_link): 

goto cont; 

* If no process is runnable, idle. 
*/ 

if (pp -- NULL) { 

p - pp; 
q = pq; 

curpri - PIDLE; 
curproc - &proc [ O l : 
idle(): 
goto loop; 

if (q - NULL) 
runq - p->p_link; 

else 
q->p_link = p->p_link; 
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curpri - n; 
curproc - p; 
SPLO (); 
/* 

• The rsav (ssav) contents are interpreted in the new address space 
*! 

n = p->p flag&SSWAP: 
p->p flaq &- -SSWAP; 

tifdef NONSCATLOAD 

#else 

.fendif 
} 

/* 

resume(p->p_addr, n'? u.u_ssav: u.u_rsav); 

resume(ixtoc(p->p_scat), n'? u.u_ssav: u.u_rsav); 

• Create a new process-- the internal version of 
* sys fork. 
• It returns 1 in the new process, 0 in the old. 
*/ 

newproc(i) 
{ 

retry: 

register struct proc *rpp, *rip; 
register struct user *up; 
register n; 
register a; 
struct proc *pend; 
static mpid; 

/* 
* First, just locate a slot for a process 
* and copy the useful info from this process into it. 
* The panic "cannot happen" because fork has already 
* checked for the existence of a slot. 
*I 

up - &u; 
rpp - NULL; 

mpid++; 
if (mpid >= MAXPID) 

mpid - O; 

goto retry; 

rip - &proc[OJ; 
n - (struct proc *)v.ve_proc - rip; 
a - O: 
do { 

if (rip->p stat = NULL) { 
ir (rpp == NULL) 

rpp - rip; 
continue; 

if (rip->p_pid==mpid) 
goto retry; 

if (rip->p_uid == up->u_ruid) 
a++; 

pend - rip; 
while (rip++, --n); 

if (rpp-NULL) { 
if ( (struct proc *)v.ve_proc >- &proc[ (short)v.v_proc]) 

if (i) { 

} else 

syserr. procovf++; 
up->u error - EAGAIN; 
return(-1): 

panic ("no procs"); 

rpp - (struct proc *)v.ve_proc; 

if (rpp > pend) 
pend - rpp; 

pend++; 
tifdef lint 

v. ve _proc - pend: 
telse 

v.ve_proc - (char *)pend; 
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tend if 
if (up->u uid && up->u ruid) { 

if (rpp ~ &proc[ (short) (v.v_proc-11 J 11 a > v.v_maxup) { 

} 

I* 

up->u_error - EAGAIN; 
return(-!); 

* make proc entry for new proc 
*/ 

rip - up->u_procp; 
rpp->p stat - SRUN; 
rpp->p=clktim = 0; 
rpp->p flag = SLOAD; 
rpp->p-uid = rip->p uid; 
rpp->p-suid - rip->p suid; 
rpp->pJ:.grp = rip->pJ:.grp; 
rpp->p nice - rip->p nice; 
rpp->p - textp = rip->p textp; 
rpp->pyid - mpid; -
rpp->p_ppid = rip->p_pid; 
rpp->p time = O; 
rpp->p-cpu - rip->p cpu; 
rpp->p-sigign - rip=>p sigign; 
rpp->pyri = PUSER + rlp->p_nice - NZERO; 

tifndef NONSCATLOAD 

fendif 
rpp->p_scat = rip->p_scat; 

rpp->p addr = rip->p addr; 
rpp->p=size - rip->p=size; 

I* 
* make duplicate entries 
* where needed 
*I 

for (n=O; n<NOFILE; n++) 
if (up->u ofile [n) != NULL) 

up->u ofile [n]->f count++; 
if (rpp->p_textp != NULL) { -

rpp->p textp->x count++; 
rpp->p = textp->x = ccount ++; 

up->u cdir->i count++; 
if (up->u rdir) 

uP->u_ rdir->i _count++; 

shmfork (rpp, rip); 

/* 
* Partially simulate the environment 
* of the new process so that when it is actually 
* created (by copying) it will look right. 
*I 

up->u_procp = rpp; 
curproc - rpp; 
/* 
* When the resume is executed for the new process, 
* here' s where it will resume. 
*/ 

if (save (up->u _ ssav) I 
sureg(); 
return(!); 

I* 
* If there is not enough memory for the 
* new process, swap out the current process to generate the 
* copy. 
*I 

if (procdup(rpp) - NULL) 
rip->p stat - SIDL; 
xswap(rpp, o, OJ; 
rip->p_stat - SRUN; 

up->u_procp = rip; 
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curproc - rip; 
if (rip != &proc[OJ) /* only do if not scheduler */ 

sureg(); 
setrq (rppl; 
rpp->p_flag I- SSWAP; 
up->u rvall == rpp->p_pid; /* parent retu=ns pid cf child */ 
return(O); 

/* 
* Change the size of the data+stack regions of the process. 
* If the size is shrinking, it's easy-- just release the extra core. 
* If it's growing, and there is core, just allocate it 
* and copy the image, taking care to reset registers to account 
* for the fact that the system' s stack has moved. 
* If there is no memory, arrange for the process to be swapped 
* out after adjusting the size requirement-- when it comes 
* in, enough memory will be allocated. 

* After the expansion, the caller will take care of copying 
* the user's stack towards or away from the data area. 
*I 

tifdef NONSCATLOAD 
expand (newsize) 
register newsize; 
{ 

register struct proc *p; 
register al, a2; 
register i, n; 

p - u.u_procp; 
n - p->p size; 
p->p size = newsize; 
if (n - newsize) 

return; 
al - p->p addr; 
if (n >= newsize) 

tifdef EXPANDTRACE 

fendif 

loop: 

printf ("expand: shrinking process by %d clicks\n", n-newsize); 

m.free (core.'!l.ap, (mem_ t) (n-newsize), (mem_t) (al +newsize)): 
return; 

if (save(u.u ssav) l 
sureg(): 
return; 

/* 
* See if can just expand in place 
*/ 

a2 = mallocat (coremap, newsize-n, (mem_t) (al+n)): 
if (a2 != NULL) { 

fifdef EXPANDTRACE 

tendif 

I* 

printf("expanding in place by %d clicks at click %d\n", 
newsize-n, al +n) ; 

cxrelse (p->p context); 
sureg(): -
return; 

* Will we be releasing shared text space anyway. 
* If so, then release it now and try in place 
* expansion again. 
*/ 

if ( (a2 - domall(coremap, (rnem_t)newsize)) -- NULL) 
if (xrnrelse () l 

goto loop; 
if (a2 -- NULL && (a2 - malloc(coremap, (rnem_t)newsize)) -- NULL) { 

tifdef EXPANDTRACE 

fendif 
printf("expand:calling xswap\n"): 

xsvap(p, 1, n); 

p->p_flag I- SSNAP; 
qswtch(): 
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/* no return */ 

p->p addr = a2; 
for <i-o: i<n: i++) 

copyseg (al+i, a2+i) : 
tifdef EXPANDTRACE 

tendif 

telse 

printf(•expand:copyseg %d from Ox%x to Ox%x\n", n, al, a2): 

mfree(coremap, (mem_t)n, (mem_t)al): 
cxrelse (p->p_context); 
resume( (mem_t)a2, u.u_ssav): 

expand (newsize) 
register newsize; 
I 

fendif 

register struct scatter *s; 
register struct proc *p; 
register al, a2; 
register i, n; 
int t; 

p = u.u_procp; 
n = p->p size; 
p->p size = newsize; 
if (n - newsize) 

return; 
s = scatmap; 
al - p->p scat: 
if (n >= newsize) 

/* 
* shrink memory 
*/ 

for (i=l; i<newsize; i++) 
al - s[al] .sc index; 

t = scatfreelist.sc index; 
scatfreelist. sc index = s [all. sc index; 
i = al; - -
while ( (a2 - s [al] .sc_index) != SCATEND) 

al - a2; 
s [i] . SC index = SCATEND: 
s[al] .sc_index - t; 
nscatfree += n-newsize; 
/* 
* Wake scheduler when freeing memory 
*/ 

if (runin) I 
runin = 0; 
wakeup( (caddr_t) &runin); 

return; 

if (save(u.u_ssav)) 
sureg(); 
return; 

/* 
* expand memory 
*/ 

if (a2 - memalloc(newsize-n)) 
/* printf("expanding from %d clicks to %d clicks\n", 

n, newsize); *I 
for (i-1; i<n; i++l 

al = s [al]. sc index; 
if (s[al] .sc index !--SCATEND) 

printf("expand:SCATEND expected\n"); 
s[al] .sc_index - a2; 
return; 

xswap(p, 1, n); 
p->p_flag I= SSWAP; 
qswtch (); 
/* no return */ 
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tifndef NONSCATLOAD 
checkscat (s) 
char *s; 
{ 

register struct proc *p; 
register struct text *xp; 
register i; 

i - count scat ( scatfreelist. sc index) ; 
printf ("%s nscatfree-%d actual-%d\n", s, nscatfree, i); 
if (nscatfree < 30) { 

printf(" freelist chain is"!: 
dumpscat (scatfreelist. sc_index); 

for (p = &proc[O]; p < (struct proc *)v.ve_proc; p++) { 
if (p->p stat-OJ 

continue; 
xp = p->p textp; 
printf(" - pid=%d %d used (%d text) \n", 

p->p_pid, countscat !p->p_scat), 
xp '? countscat (xp->x_scat) : 0): 

dumpscat (p->p scat); 
if (xp) { -

dumpscat (xp->x_scat); 

dumpscat(al) 
register al; 
{ 

register struct scatter *s; 

s = scatmap; 
printf(" "); 
while (al != SCATEND) 

printf(" %d,%x•, al, ixtoc(al)); 
al - s[al] .sc_index; 

printf("\n"l; 

countscat (al) 
register al; 
{ 

tendif 

register struct scatter *s; 
register i; 

i = 0; 
s = scatmap; 
while (al != SCATEND) 

al - s[al] .sc_index; 
i++; 

return(i); 
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/* socket.c 1.3 84/11/02 

tinclude •sys/param.h" 
.finclude "sys/config .h" 
tinclude "sys/errno.h• 
.finclude "sys/types.h" 
tinclude •sys/sysmacros.h• 
tinclude •sys/systm.h" 
.finclude •sys/dir.h" 
tinclude •sys/termio.h" 
tinclude •sys/signal.h" 
.finclude •sys/user .h" 
tinclude •sys/proc.h" 
#include •sys/file.h" 
#include •sys/inode.h" 
tinclude • sys/buf. h" 
tinclude •net/misc.h" 
#include •net/mbuf .h" 
tinclude •net/protosw. h" 
.finclude •net/socket.h• 
#include •net/socketvar .h" 
tinclude •net/ubavar. h" 
#include •sys/stat.h" 
.finclude •sys/ioctl.h" 
tinclude "net/in.h" 
.finclude •net/in_systm.h" 
.finclude •net/route. h" 

I* 
* Socket support routines. 

* DEAL WITH INTERRUPT NOTIFICATION. 
*/ 

/* 
* Create a socket. 
*/ 

socreate (aso, type, asp, asa, options) 
struct socket **aso; 
int type; 
struct sockproto *asp; 
struct sockaddr *asa; 
int options; 

register struct protosw *prp; 
register struct socket *so; 
int pf, proto, error; 

/* 

*/ 

* Use process standard protocol/protocol family if none 
* specified by address argument. 
*/ 

if (asp= 0) { 

I else { 

/* 

pf - PF INET; /* should be u.u__protof */ 
proto =-0; 

pf - asp->sp family; 
proto - asp->sp__protocol; 

* If protocol specified, look for it, otherwise 
* for a protocol of the correct type in the right family. 
*/ 

if (proto) 
prp - pffindproto (pf, proto); 

else 
prp - pffindtype(pf, type); 

if (prp - 0) 
return (EPROTONOSUPPORT); 

I* 
* Get a socket structure. 
*/ 

MSGET (so, struct socket, 1); 
if (SO •- 0) 

1 

return (ENOBUFS); 
so->so options - options; 
so->so-state = O; 

if (u.u uid ~ 0) 
-so->so_state = SS_PRIV; 

I* 
* Attach protocol to socket, initializing 
* and reserving resources . 
*/ 

so->so__proto - prp; 
error - (*prp->pr usrreq) (so, PRU_ATTACH, O, asa); 
if (error) { -

tifdef NEVER /* 
* This commenting-out came from jsq@utexas-11; see the 
* iptcpl l messages. Simply means temp lack of mbufs ..• 
*/ 

.fendif 

if (so->so snd.sb mbmax 11 so->so_rcv.sb_mbmax) 
panic("socreate"): 

so->so_state I= SS_USERGONE; 
sofree (so); 
return (error); 

*aso - so; 
return (0); 

sofree(so) 

/* 

struct socket *so; 

if (so->so__pcb 11 (so->so_state & SS_USERGONE) == 0) 
return; 

sbrelease(&so->so_snd); 
sbrelease(&so->so_rcv): 
MSFREE (so): 

* Close a socket on last file table reference removal. 
* Initiate disconnect if connected. 
* Free socket when disconnect complete. 

* THIS IS REALLY A UNIX INTERFACE ROUTINE 
*I 

soclose (so, exiting) 
register struct socket *so; 
int exiting; 

int s = splnet ( ) : /* conservative */ 

if (so->so__pcb =- 0) 

goto discard; 
if (exiting) 

so->so_options I- SO_KEEPALIVE; 
if (so->so state & SS ISCONNECTED) { 

if- ( (so->so state & SS ISDISCONNECTING) = 0) { 

I 

u. u - error - sodisconnect (so, ( struct sockaddr 
if (u. u error) { 

-if (exiting) 
goto drop; 

splx (s); 
return; 

if ( (so->so options & so OONTLINGER) -- 0) { 

if ( (so->so_state & SS_ISDISCONNECTING) "' 
(so->so state SS_NBIO) && 
exiting-- 0) 

u.u_error - EINPROGRESS; 
I* 

*) 0); 

* billn. This is a kludge rendered unnecessary 
* by a bug fix 12/27/83. 

so->so state I- SS_USERGONE; 
*/ -
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drop: 

discard: 

splx(s): 
return; 

/* should use tsleep here, for at most linger */ 
while (so->so state & SS ISCONNECTED) 

(void) sleep( (caddr_t) &so->so_timeo, PZERO+l); 

if (so->so_pcb) { 
u.u_error - (*so->so_proto->pr_usrreq) (so, PRU_DETACH, O, OJ: 
if (exiting - O && u.u error) { 

splx(s): -
return; 

so->so state I= SS_USERGONE; 
sofree(so): 
splx(s): 

/*ARGSUSED* I 
so stat (so, sb) 

struct socket *so; 
struct stat *sb; 

/* bug fix by JC Stewart of sri; this zeros the kernel, should zero 
user data ( ! ) ... 

bzero ((caddr_t) sb, sizeof (*sb)): 
return (OJ: 

I* 
* Accept connection on a socket. 
*I 

soaccept (so, asa) 
struct socket *so; 
struct sockaddr *asa; 

int s = splnet () ; 
int error; 

0) 

/* xxx */ 
/* xxx */ 

if ( (so->so options & SO ACCEPTCONN) 
error = EINVAL; - /* xxx */ 

bad: 

/* 

goto bad; 

if ( (so->so_state & SS_CONNAWAITING) - 0) { 
error = ENOTCONN; 
goto bad; 

so->so_state &- -ss_CONNAWAITING; 
error = (*so->so_proto->pr_usrreq) (so, PRU_ACCEPT, O, (caddr_t)asa); 

splx(s); 
return (error): 

* Connect socket to a specified address. 
* If already connected or connecting, then avoid 
• the protocol entry, to keep its job simpler. 
*/ 

soconnect (so, asa) 
struct socket *so: 
struct sockaddr •asa; 

int s - splnet ( ) ; 
int error; 

if (so->so_state & (SS_ISCONNECTEDISS_ISCONNECTING)) 
error - EISCONN; 
goto bad; 

error - (*so->so_proto->pr_usrreq) (so, P~U_CONNECT, ~, (caddr_t)asa); 

2 

bad: 
splx(s): 
return (error): 

/* 
* Disconnect from a socket. 
* Address parameter is from system call for later multicast 
* protocols. Check to make sure that connected and no disconnect 
* in progress (for protocol's sake), and then invoke protocol. 
*I 

sodisconnect (so, asa) 
struct socket *so; 
struct sockaddr *asa; 

int s = splnet () : 
int error; 

if ( (so->so_state & SS ISCONNECTED) = 0) { 
error - ENOTCONN; 
goto bad; 

if (so->so_state & SS_ISDISCONNECTING) 
error - EALREADY: 
goto bad; 

error = (*so->so_proto->pr_usrreq) (so, PRU_DISCONNECT, O, asa): 
bad: 

splx(s); 
return (error): 

/* 
* Send on a socket . 
* If send l!IUSt go all at once and message is larger than 
* send buffering, then hard error. 
* Lock against other senders. 
* If must go all at once and not enough room now, then 
* inform user that this would block and do nothing. 
*/ 

sosend(so, asa) 
register struct socket *so; 
struct sockaddr *asa; 

struct mbuf *top = 0: 
register struct rnbuf **mp = &top; 
register struct mbuf *m; 
register struct user *up - &u; 
register u int len; 
register int space; 
int error = O, s; 

if (sosendallatonce (so) && up->u_count > so->so_snd. sb_hiwat) 
return (EMSGSIZE); 

tifdef notdef 
/* NEED TO PREVENT BUSY WAITING IN SELECT FOR WRITING */ 
if ((so-> so snd. sb flags & SB LOCK) && (so->so_state & SS_NBIOI) 

return (EwOULDBLOCK) ; -
tendif 
restart: 

sblock(&so->so_snd): 
tdefine snderr (errno) { error - errno; splx(s); goto release; I 

again: 
s - splnet () : 
if (so->so state & SS CANTSENDMORE) { 

psignal (up->uyrocp, SIGPIPE); 
snderr (EPIPE); 

if (so->so_error) { 

J 

error - so-> so_ error; 
so-> so error - 0; 
splx(s); 
goto release; 

if I (so->so_state & SS_ISCONNECTED) == 0) { 

/* 2?1 •/ 
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release: 

if (so->so_proto->pr_flags & PR_CONNREQUIRED) 
snderr (ENOTCONN) ; 

if (asa ~ 0) 

snderr (EDESTADDRREQ) : 

if (top) { 
error - (*so->so_proto->pr_usrreq) (so, PRU_SEND, top, asa); 
top = 0; 
if (error) { 

splx(s); 
goto release; 

mp - &top; 

if (up->u count ~ 0) 

splx(s); 
goto release; 

space = sbspace (&so->so snd); 
if (space <- O 11 sosendallatonce (so) && space < up->u_count) { 

if (so->so_state & SS_NBIO) 

splx(s); 

snderr (EWOULDBLOCK) ; 
sbunlock(&so->so sndl; 
sbwait (&so->so s;d); 
splx(s); -
goto restart; 

while (up->u_count && space > 0) { 

MGET(m, 1); 

if (m = NULL) { 

error = ENOBUFS; 
goto release; 

m->m off - MMINOFF; 

I* SIGPIPE? *I 

len = (u int) MIN( ( (int)MLEN), ( (int)up->u count)): 
iomove (mtod (m, caddr t), (int) len, B WRITE): 
if (error = up->u error) goto releas;; 
m->m _ len = len; -
*mp = m; 
mp = &m->m_next; 
space = sbspace(&so->so_snd); 

goto again; 

sbunlock(&so->so snd); 
if (top) -

m freem(top); 
return (error); 

soreceive (so, asa) 

restart: 

register struct socket *so; 
struct sockaddr *asa; 

register struct mbuf *m, *n; 
u_int len; 
int eor, s, error - 0, cnt - u.u_count; 
caddr_t base - u.u_base; 

sblock(&so->so rev): 
s - splnet () ; -

fdefine rcverr(errno) { error = errno; splx(s); goto release; } 
if (so->so rcv.sb cc - 0) { 

if- (so->so_errorJ { 

} 

error - so-> so_ error; 
so-> so error - O: 
splx(s); 
goto release; 

if (so->so state & SS CANTRCVMORE) 
splx(s); -
goto release; 
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release: 

if ( (so->so state & SS ISCONNECTED) - 0 && 
(so->soyroto->pr_flags & PR_CONNREQUIRED) l 

rcverr (ENOTCONN); 
if (so->so_state & SS_NBIO) 

rcverr (EWOULDBLOCK) : 
sbunlock(&so->so rev); 
sbwait(&so->so_rcv): 
splx(s); 
goto restart; 

m = so-> so rev. sb mb; 
if (m = o) -

panic ("receive") ; 
if (so->so_proto->pr_flags & PR_ADDR) { 

if (m->m len != sizeof (struct sockaddr)) 
i)anic("soreceive addr"); 

if (asa) 
bcopy(mtod(m, caddr t), (caddr_t)asa, sizeof (*asa)); 

so->so_rcv.sb_cc -- m->m_len; 
so-> so rev. sb mbcnt -= MSIZE; 
m - m free(m); 
if (m-= 0) 

panic("receive 2"); 

so->so_rcv.sb_mb = m; 

so->so state &= -ss RCVATMARK; 
if (so=>so_oobmark &"& =t > so->so_oobmark) 

cnt = so->so_oobmark; 
eor = 0; 
do { 

len = MIN(m->m len, cnt); 
splx(s); -
iomove (mtod (m, caddr _ t l , (int) len, B _READ) : 

=t -- len; 
s = splnet () : 
if (len = m->m len) { 

} else { 

} 

eor - cint)m->m_act; 
sbfree(&so->so_rcv, m); 
so->so_rcv.sb_mb - m->m_next; 
MFREE (m, n) ; 

m->m off += len; 
m->m:::len -= len; 
so->so_rcv. sb_cc -= len; 

} while ( (m = so->so_rcv.sb_mb) && cnt && !eor); 
if ( (so->so_proto->pr_flags & PR_ATOMIC) && eor ~ 0) 

do { 
if (m - 0) 

panic("receive 3"); 
sbfree ( & so-> so rev, m) ; 
eor = (int)m->m_act; 
so->so_rcv.sb_mb - m->m_next; 
MFREE (m, n) ; 
m - n; 

} while (eor = 0); 
if ( (so->so_proto->pr_flags & PR_WAN'l'RCVD) && so->so_pcb) 

(*so->so_proto->pr_usrreq) (so, PRU_RCVD, O, 0): 
if (so-> so oobmark) { 

so=>so oobmark -- u.u base - base; 
if (so::>so ooanark --0) 

so=> so_ state I - SS _RCVATMARK; 

sbunlock ( &so->so rev); 
splx(s); -
return (error); 

sohasoutofband (so) 
struct socket *so; 

struct proc *pf ind () : 

if (so->so_pgrp -- 0) 
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return; 
if (so->so_pqrp > 0) 

I* 

else { 

/*ARGSUSED" I 

gsignal (so->so_pgrp, SIGURGJ; 
*I 
signal (so->so_pgrp, SIGURG); 

struct proc *p - pfind(-so->so_pgrp); 

if (p) 

psignal (p, SIGURG); 

soioctl (so, cmd, cmdp) 
register struct socket *so; 
int cmd; 
register caddr _ t cmdp; 

extern struct uba _device ubdini t [] ; 

long .. iaddrp = (long *) ( (int)ubdinit + OxA); 

switch {cmd) { 

case SIOCCIADDR: 
I* set internet address ie write into uba flags */ 
if (u.u_ruid != O && u.u_uid != OJ { 

u.u_error - EPERM; 
return; 

if (copyin{cmdp, (caddr_t)iaddrp, sizeof (long))) { 
u. u_ error = EFAULT; 
return; 

return; 

case SIOCGIADDR: 
if (copyout((caddr_t)iaddrp, cmdp, sizeof {long))) 

u.u_error = EFAULT; 
return; 

case FIONBIO: { 
int nbio; 
if (copyin(cmdp, (caddr_t) &nbio, sizeof {nbio))) { 

u. u_ error = EFAULT; 
return; 

if (nbio) 
so->so_state I= SS_NBIO; 

else 
so->so_state &= -ss_NBIO; 

return; 

case FIOASYNC: ( 
int async; 
if (copyin(cmdp, (caddr_t) &async, sizeof (async))) { 

u.u_error - EFAULT; 
return; 

if (async) 
so->so_state I= SS_ASYNC; 

else 
so->so_state &= -ss_ASYNC; 

return; 

case FIONREAD: { 
long nread - so->so rev. sb cc; 
if (copyout ( (caddr_t) &nread, cmdp, sizeof (nread))) 

u.u_error - EFAULT; 
return; 
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case SIOCSKEEP: ( 
int keep; 
if (copyin(cmdp, {caddr_t) &keep, sizeof (keep))) ( 

u.u_error - EFAULT; 
return; 

if (keep) 
so->so_options I- so_KEEPALIVE: 

else 
so->so_options &- -so_KEEPALIVE; 

return; 

case SIOCGKEEP: { 
int keep = (so->so options & so KEEPALIVE) != O: 
if {copyout ( (caddr:=t) &keep, crndp, sizeof (keep) I) 

u.u_error = EFAULT; 
return; 

case SIOCSLINGER: { 
int linger; 
if (copyin(cmdp, (caddr_t) &linger, sizeof (linger))) ( 

u.u_error = EFAULT; 
return; 

so-> so linger = linger; 
if (so=>so linger) 

so=>so_options &= -so_OONTLINGER; 
else 

so->so_options I- SO_DONTLINGER; 
return; 

case SIOCGLINGER: { 
int linger - so->so_linger; 
if (copyout ((caddr_t) &linger, cmdp, sizeof (linger))) ( 

u.u_error - EFAULT; 
return; 

case SIOCSPGRP: 
int pgrp; 
if (copyin (cmdp, (caddr_t) &pgrp, sizeof (pgrp))) { 

u.u_error = EFAULT; 
return: 

so->so_pgrp - pgrp; 
return; 

case SIOCGPGRP: { 
int pgrp = so->so_pgrp; 
if (copyout((caddr_t)&pgrp, cmdp, sizeof (pgrp))) { 

u.u_error - EFAULT; 
return; 

case SIOCDONE: { 
int flags; 
if (copyin(cmdp, (caddr_t) &flags, sizeof (flags))) ! 

u. u_ error = EFAULT: 
return; 

flags++; 
if (flags & FREAD) { 

} 

int s - splimptl; 
socantrcvmore (so); 
sbflush(&so->so_rcv); 
splx(s); 

if (flags & FWRITE) 
u.u_error - (*90->so_prot.o->pr_usrreq) {so, ?RU_S~TJ'!'DOWN, {st~'.l=t :-r.b-.:.~ *~ ~, C!: 

return; 



socket.c Fri Sep 5 19:09:20 1986 

case SIOCSENDOOB: { 
char oob; 
struct mbuf *m; 
if (copyin(cm.dp, (caddr_t)&oob, sizeof (oob))) { 

u.u_error = EFAULT; 
return; 

m - m get (M DONTKAIT); 
if (m-~O)-{ 

u.u_error - ENOBUFS; 
return; 

m->m off - MMINOFF; 
m->rrC:len = l; 
*mtod(m, caddr t) - oob; 
(*so->so_proto=>pr_usrreq) (so, PRU_SENDOOB, m, 0); 
return; 

case SIOCRCVOOB: { 
struct mbuf *m = m get (M DONTWAIT); 
if (m = 0) { - -

u.u_error - ENOBUFS; 
return; 

m->m _off - MMINOFF; *mtod (m, caddr t) = O; 
(*so->so_proto->pr_usrreq) (so, PRU=RCVOOB, m, 0); 
if (copyout(mtod(m, caddr_t), cmdp, sizeof (char))) 

} 

u.u_error - EFAULT; 
return; 

(void) m_free(m); 
return; 

case SIOCATMARK: { 
int atmark - (so->so state&SS RCVATMARK) !- O; 
if (copyout ( (caddr_ t)&atmark, -cmdp, sizeof (atmark))) 

u.u_error = EFAULT; 
return; 

return; 

/* routing table update calls */ 
case SIOCADDRT: 
case SIOCDELRT: 
case SIOCCHGRT: 

struct rtentry route; 
if ( ! suser () ) 

return; 
if (copyin (cm.dp, (caddr_t) &route, sizeof (route))) { 

u.u_error - EFAULT; 
return; 

u. u _error - rtrequest ( cmd, & route) ; 
return; 

/* type/protocol specific ioctls *I 
} 

u. u_error - EOPNOTSUPP; 

5 
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/* socketsubr. c 4 .23 82/06/14 */ 

+include •sys/param.h" 
+include "sys/config .h" 
+include •sys/types. h" 
#include •sys/nunu .h" 
#include •sys/sysmacros .h" 
#include •sys/ systm. h" 
+include •sys/dir.h" 
+include •sys/signal.h" 
finclude •sys/errno.h" 
#include •sys/user.h" 
tinclude •sys/proc.h" 
#include •sys/file.h" 
#include •sys/inode .h" 
#include •sys/buf.h" 
#include "net/m.isc.h" 
#include •net/mbuf .h" 
#include •net/protosw.h" 
#include •net/ socket. h" 
#include "net/ socket var. h" 
#include •net/in.h" 
#include •net/in_ systm. h" 

I* 
* Primitive routines for operating on sockets and socket buffers 
*/ 

I* 
* Procedures to :manipulate state flags of socket 
* and do appropriate wakeups. Normal sequence is that 
* soisconnecting () is called during processing of connect () call, 
* resulting in an eventual call to soisconnected() if/when the 
* connection is established. When the connection is torn down 
* soisdisconnecting () is called during processing of disconnect() call, 
* and soisdisconnected () is called when the connection to the peer 
* is totally severed. The semantics of these routines are such that 
* connectionless protocols can call soisconnected () and soisdisconnected () 
* only, bypassing the in-progress calls when setting up a ''connection'' 
* takes no time. 

* When higher level protocols are implemented in 
* the kernel, the wakeups done here will sometimes 
* be implemented as software-interrupt process scheduling. 
*/ 

soisconnecting (so) 
struct socket *so; 

so->so state &- - (SS ISCONNECTED I SS ISDISCONNECTING); 
so->so-state I- SS ISCONNECTING; -
wakeup( (caddr_t) &so->so_timeo): 

soisconnected (so) 
struct socket *so; 

so->so state &= - (SS ISCONNECTING I SS ISDISCONNECTING); 
so-> so-state I= SS ISCONNECTED; -
wakeup( (caddr t) &so->so timeo); 
sorwakeup (so) 7 -
sowwakeup(so): 

soisdisconnecting (so) 
struct socket *so; 

so->so state ,_ -SS ISCONNECTING; 
so->so-state I- (SS-ISDISCONNECTING I SS CANTRCVMORE I SS CANTSENDMORE); 
wakeup ( (caddr t) &so=>so timeo); - -
sowwakeup (so); -
sorwakeup (so); 

1 

soisdisconnected (so) 
struct socket *so; 

/* 

so-> so state &- - {SS ISCONNECTING ! SS ISCONNBCTED I SS ISDISCCN}.'ECTING): 
so-> so - state J- (SS CANTRCVMORE I SS CANTSENDMORE) ; -
wakeup ( (caddr t) 'so=> so timeo); -
sowwakeup(so); -
sorwakeup (so) : 

* socantsendmore indicates that no more data will be sent on the 
* socket; it would normally be applied to a socket when the user 
* informs the system that no more data is to be sent, by the protocol 
* code (in case PRU SHUTDOWN). Socantrcvmore indicates that no more data 
* will be received, -and will normally be applied to the socket by a 
* protocol when it detects that the peer will send no more data. 
* Data queued for reading in the socket may yet be read. 
*I 

socantsendmore (so) 
struct socket *so; 

so->so state I= SS CANTSENDMORE; 
sowwakeup <so) : -

socantrcvmore (so) 

/* 

struct socket *so; 

so->so_state != SS_CANTRCVMORE; 
sorwakeup(so): 

* socket select/wakeup routines. 
*/ 

/* 
* Interface routine to select () system 
* call for sockets. 
*I 

soselect (so, rw) 

/* 

register struct socket *so; 
int rw; 

int s - splnet () ; 

switch (rw) 

case FREAD: 
if (soreadable (so)) 

splx(s): 
return (1); 

sbselqueue (&so->so rev); 
break; -

case FWRITE: 
if (sowriteable(so)) 

splx(s); 
return (1); 

sbselqueue ( &so->so snd); 
break; -

splx(s); 
return (0): 

* Ql..<eue a process for a select on a socke"C :Ouffer. 



socketsubl:".c Fri Sep 5 19:09:22 1986 

*/ 
sbselqueue ( sb) 

struct sockbuf *sb; 

register struct proc *p; 

if ( (p - sb->sb sell && p->p wchan - (caddr_t) &selwait) 
sb->sb_flags I- SB_COLL; 

else 
sb->sb_sel - u.u_procp; 

I* 
* wait for data to arrive at/drain from a socket buffer. 
*/ 

sbwait(sb) 
struct sockbuf * sb; 

sb->sb flags I= SB WAIT; 
(voidJ-sleep( (caddr_tl &sb->sb_cc, PZERO+l); 

/* 
* Wakeup processes waiting on a socket buffer. 
*/ 

sbwakeup ( sb) 

/* 

struct sockbuf * sb; 

if (sb->sb_sel) { 
selwakeup(sb->sb sel, sb->sb_flags & SB_COLL); 
sb->sb sel - O; -
sb->sb::::flags &- -SB_COLL; 

if (sb->sb flags & SB WAIT) { 
sb=>sb flags &- -SB WAIT; 
wakeup( (caddr_t) &sb=>sb_cc); 

* Socket buffer (struct sockbuf) utility routines. 

* Each socket contains two socket buffers: one for sending data and 
* one for receiving data. Each buffer contains a queue of mbufs, 
* information about the number of mbufs and amount of data in the 
* queue, and other fields allowing select () statements and notification 
* on data availability to be implemented. 

* Before using a new socket structure it is first necessary to reserve 
* buffer space to the socket, by calling sbreserve. This commits 
* some of the available buffer space in the system buffer pool for the 
* socket. The space should be released by calling sbrelease when the 
* socket is destroyed. 

* The routine sbappend () is normally called to append new mbufs 
* to a socket buffer, after checking that adequate space is available 
* comparing the function spspace () with the amount of data to be added. 
* Data is normally removed from a socket buffer in a protocol by 
* first calling m copy on the socket buffer mbuf chain and sending this 
* to a peer, and then removing the data from the socket buffer with 
* sbdrop when the data is acknowledged by the peer (or immediately 
* in the case of unreliable protocols.) 

* Protocols which do not require connections place both source address 
* and data information in socket buffer queues. The source addresses 
* are stored in single mbufs after each data item, and are easily found 
* as the data items are all marked with end of record markers. The 
* sbappendaddr () routine stores a datum and associated address in 
* a socket buffer. Note that, unlike sbappend (), this routine checks 
* for the caller that there will be enough space to store the data. 
* It fails if there is not enough space, or if it cannot find 
* a mbuf to store the address in. 

* The higher-level routines sosend and soreceive (in socket. c) 

2 

* also add data to, and remove data from socket buffers repecti vely. 
*/ 

tifdef notdef 
/* billn -- add this routine from 4. le for 4. le udp *I 
sore serve (so, sndcc, rcvcc) 

bad2: 

bad: 

I 
tendif 

/* 

struct socket *so; 
int sndcc, rcvcc; 

if (sbreserve(&so->so snd, sndcc) 
goto bad; -

if (sbreserve (&so->so rev, rcvcc) 
goto bad2; -

return (0); 

sbrelease (&so->so_snd); 

return (ENOBUFS); 

* Allot rnbufs to a sockbuf. 
*I 

sbreserve ( sb, cc) 
struct sockbuf * sb; 

0) 

0) 

/* someday maybe this routine will fail. .. *I 
sb->sb_hiwat = cc; 
sb->sb mbmax = cc*2; 
return- (1); 

/* 
* Free rnbufs held by a socket, and reserved mbuf space. 
*I 

sbrelease (sb) 
struct sockbuf *sb; 

sbflush(sb); 
sb->sb_hiwat ~ sb->sb_mbmax - O; 

/* 
* Routines to add (at the end) and remove (from the beginning) 
* data from a mbuf queue. 
*I 

/* 
* Append mbuf queue m to sockbuf sb. 
*/ 

sbappend(sb, m) 
register struct mbuf *m; 
register struct sockbuf *sb; 

register struct mbuf *n; 

n - sb->sb_mb; 
tifdef SIGH 

tendif 
mcheck(n, "sbappend"); 

if (n) 

while (n->m_next) 
n - n->m_next; 

while (ml { 
if (m->m len - 0 && (int)m->m act -- 0) { 

iii - m free (m); -
continue; 

I 
if (n && n->m off <- MMAXOFF && m->m off <- MMAXOFF && 

(int)n->m act -- 0 && (int)m->m act -- 0 && 

(n->m_off-+ n->m_len + m->m_len) <- MMAXOFF) { 
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MBCOPY(m, O, n, n->m_len, (u_int)m->m_len); 
n->m_len +- m->m_len; 
sb->sb cc +- m->m len; 
m - m free (m) ; -
continue; 

sballoc ( sb, m) ; 
if (n ~ 0) { 

sb->sb_mb = m; 
tifdef SIGH 

tendif 

I* 

mcheck(n, "sbappend2"); 

else 
n->m _next - m; 

n = m; 
m - m->m_next; 
n->m_next = O; 

* Append data and address. 
* Return O if no space in sockbuf or if 
* can't get mbuf to stuff address in. 
*I 

sbappendaddr(sb, asa, mO) 
struct sockbuf * sb; 
struct sockaddr *asa; 
struct mbuf *mO; 

/* 

struct sockaddr *msa; 
register struct mbuf *m; 
register int len = sizeof (struct sockaddr); 
struct sockaddr sa: 

sa = *asa; 
m =mo; 
if (m - O) 

panic ("sbappendaddr"): 
for (; ;) ( 

l 

len += m->m len; 
if (m->m_ne"i:t == 0) ( 

m->m act - ( struct mbuf *) 1: 
break; 

/* This else clause is an sri bug-fix by JC Stewart */ 
else ( 

m->m _act = ( struct mbuf *) 0; 

I* */ 
m - m->m_next; 

if (len > sbspace(sb)) 
return (0); 

m - m get (M DONTWAIT); 
if (m-- 0)-

return (0); 

m->m off = MMINOFF; 
m->m::::len = sizeof (struct sockaddr); 
MAPSAVE(); 
msa - mtod (m, struct sockaddr *) ; 

*msa - sa; 
MAPREST(); 
m->m _act - ( struct mbuf *) 1; 
sbappend(sb, m); 
sbappend(sb, mO); 
return (1); 

* Free all llbufs on a sockbuf mbuf chain. 
* Check that resource allocations return to 0. 
*I 

sbflush ( sb) 
struct sockbuf *sb; 

3 

if (sb->sb flags & SB LOCK) 
panic("sbflush"l; 

if (sb->sb_cc) 
sbdrop(sb, sb->sb_cc); 

tifdef SIGH 
/* 
else 

return; 
*I 

tend if 
if (sb->sb cc 11 sb->sb mbcnt I I sb->sb mb) 

tifdef SIGH 

tend if 

I* 

extern struct mbuf *mfreep; 

printf("sbflush: sb_cc-%x, sb_mbcnt=%x, sb mb-%x, mfreep-%x\n", 
sb->sb_cc,sb->sb_mbcnt, sb->sb_mb, mfreep); 

panic("sbflush 2"); 

* Drop data from (the front of) a sockbuf chain. 
*I 

sbdrop(sb, len) 
register struct sockbuf * sb; 
register int len; 

register struct mbuf *m = sb->sb_mb, *mn; 

tifdef SIGH 

tendif 
mcheck (m, "sbdropl") : 

while (len > 0) { 
if (m - 0) 

panic ( "sbdrop") : 
if (m->m_len > len) { 

m->m len -= len; 
m->m ::::off += len; 
sb->sb cc -- len; 
break;-

len -= m->m len; 
sbfree ( sb, m) ; 
MFREE (m, mn) ; 
m - mn; 

sb->sb mb - m; 
tifdef SIGH -

tendif 
} 

mcheck (m, "sbdrop2"): 
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/* fdefine HOWFAR */ 
I* fdefine WBBLK 
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/* allows writing block 0 */ 
/* tdefine UNISOFT 
tdefine KLUDGE /* 
/* 

/* allows access to restricted blocks on boot disk */ 
kludge for format to work *I 

* (C) Copyright 1983 UniSoft systems of Berkeley CA 

* Sony driver 
* and eject driver 

*/ 

tinclude "sys/param.h" 
tinclude "sys/config .h" 
tinclude "sys/mmu.h" 
tinclude "sys/types .h" 
tinclude •sys/ sysmacros. h" 
tinclude •sys/dir.h" 
t include "sys/ signal. h" 
tinclude •sys/user.h" 
tinclude •sys/errno.h" 
tinclude •sys/utsname.h0 

tinclude •sys/buf.h" 
tinclude "sys/elog.h" 
tinclude "sys/erec.h" 
tinclude "sys/iobuf.h" 
tinclude "sys/systm.h" 
tinclude •sys/var .h" 
tinclude •sys/uioctl. h" 
tinclude •sys/al ioctl.h" 
tinclude •sys/diskformat.h" 
tinclude •setjmp.h" 
tinclude •sys/pport. h" 
tinclude •sys/ sony. h" 
tinclude •sys/cops. h" 

tdefine NRETRY 5 

tdefine physical(d) ( (minor(d)»4) &OxF) /* physical unit number 0-15 */ 
fdefine logical(d) (minor(d)&Ox7) /* logical unit number, 0-7 */ 
tdefine splsn spll 

fdefine GETBUF (bp) splsn (): \ 
while (bp->b flags & B BUSY) { \ 

bp->b flags 1--B WANTED: 
(void) sleep( (caddr_t)bp, PRIBIO+l): 

l \ 
bp->b flags I= B_BUSY; 
splO ff 

fdefine FREEBUF (bpl splsn () : 
if (bp->b flags & B WANTED) \ 

wakeup( (caddr t)bp); \ 
bp->b flags = O; \ -
splO ff 

struct buf 
struct buf 

snhbuf; 
sncbuf: 

/* header buffer (for reading block 0) */ 
/* command buffer *I 

struct buf snrbuf; 
struct iostat snstat [NSN]; 
struct iobuf sntab - tabinit (SNl, snstat); /* active buffer header */ 

fifdef WBBLK 
char sn bblk[512]; 
tendif KBBLK 
char sn bcount [NSN*2 l: 
char sn - ccount [NSN* 2] ; 
tdefine - count (d) 
tdefine boot (d) 
char snbf; 
tifdef KLUDGE 
char noerror; 
tendif KLUDGE 

st.ruct. sn sizes 

(d«l) 
((d«l)+l) 
I* index into 

I* block opens *I 
/* character opens *I 
/* first char is how many opens */ 
/* 2nd char (sn bcount only) is whether a boot disk */ 

sn_fns array */ -

/* read before format is acceptable error */ 

daddr_t sn_offset, sn_size; 

sn_sizes [ J = ( 

o, 800, 
599, 
201, 

I* a - filesystem *I 

); 

/* 

*I 
sninit () 
( 

/* 

201, 
0, 

o, 
0, 
0, 
o, 
0, 

0, 
O, 
o, 
O, 
800 

/* b - filesystem on a boot Sony */ 
/* c = 1-100 for lisa (serialization), 

101-200 for boot program */ 
/* d - unused */ 
/* e - unused */ 
/* f = unused */ 
/* g - unused */ 
/* h = entire disk */ 

called from oem7init at (at least) level 1, so won't be interrupted 
by parallel port 0 or sony 

char c = OxOO; /* to avoid clear byte intstructions */ 

if (SNIOB->type) 
printf("Microdiskette with %d head%s\n", SNIOB->type, 

(SNIOB->type=l) ?"": "s"); 
l else 

printf(•unix sninit: not a sony drive\n"); 
return; 

SNIOB->dri ve-Ox80; 
SNIOB->side - c; 
SNIOB->mask= Oxff; 
if (snwaitrdy()) { 

/* always lower drive */ 
I* always first side */ 
/* clear ints and enable */ 

printf("Unix sninit: command to clear status failed\n"): 
return; 

if (SNIOB->drv connect != Oxff) 
printt"(•unix sninit: no drive connected\n"); 
return; 

SNIOB->gobyte-SN CLRST; 
SNIOB->mask -Ox80; /* enable interrupts */ 
if ( snwai trdy () ) { 

printf("Unix sninit: command to clear status failed\n"): 

SNIOB->gobyte-SN _STMASK; 

check block 0 to see whether this is a boot disk 
*/ 

sncz(dev) 
register dev t dev: 
( -

/* 

static char hp[BSIZE]; 
register struct buf *bp - &snhbuf; 
register re - O; 

GETBUF (bp) ; 
sn bcount[boot(physical(dev))] - O; 
bp=>b bcount = BSIZE; 
bp->b-dev - dev I 7; 
bp->b-blkno - 0; 
bp->b - un. b addr - hp; 
bp->b-flags 1- BREAD: 
snbf :: 1; -
snstrategy (bp): 
iowait (bp); 
if (bp->b_flaqs & B_ERROR) 

re++; 
snbf - O; 

} 

FREEBUF (bp) ; 

return(rc): 

/* for now set to non-boot */ 

/* set logical unit 7 */ 

don't really check whether it.' s a boot disk 
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*/ 
/* ARGSUSED */ 
snconf(dev) 
dev t dev; 
I -

snbf = l; 
return(O); 

struct sn fns { 
int !*fnc> o: 

sn_fns[] - { 
sncz, 
snconf 

I* the real routine to check block O *I 
/* fake routine to confuse *I 

); 

snopen (dev) 
register dev_t dev; 
I 

dev - physical (dev): 
if (dev >= NSN) { 

u. u_ error - ENXIO; 
return(-1); 

return(O); 

snbopen (dev) 
register dev_t dev; 
{ 

if (snopen(dev) - 0) 
sn_bcount [count (physical (dev))] ++; 

sncopen ( dev) 
register dev _ t dev; 
{ 

if (snopen(dev) - 0) 
sn_ccount [count (physical (dev))] ++; 

snclose (dev) 
register dev_t dev; 
{ 

if (physical (dev) >- NSN) ( 
u. u error - ENXIO; 
return(-ll: 

snbf = O: 
return(O); 

snbclose (dev) 
register dev _ t dev; 
{ 

if (snclose(dev) -= 0) 
sn_bcount[count(physical(dev))] - 0; 

sncclose (dev) 
register dev_t dev; 
( 

if (snclose(dev) - 0) 
sn_ccount [count (physical (dev))] 

snstrateqy (bp) 
register struct buf *bp; 
{ 

register punit; 

punit - physical (bp->b dev); 

0; 

if (bp - &sncbuf) { - /* if command */ 
snstat[punit] .io misc++: /* errlog: */ 
splsn (); -
if (sntab.b_actf - (struct buf *)NULL) /* set up links */ 

2 

sntab.b_actf - bp; 
else 

sntab.b actl->av forw = bp; 
sntab.b actl = bp; -
bp->av_forw - (struct buf *)NULL; 

J else { 
if ( ( * sn fns [ snbf] . fnc) (bp->b dev) ) 

bp->b flags I= B ERROR; 
iodone (bp) : - I* resets flags *I 
return; 

snstat[punit] .io_ops++; /* errlog: */ 
/* resid for disksort *I 

bp->b_resid = bp->b_blkno + sn_sizes[logical(bp->b_dev)] .sn_offset; 
splsn(); 
disksort (&sntab, bp); 

if (sntab.b_active = 0) 
snstart (); 

splO (): 

snstart () 
{ 

loop: 

register struct buf *bp; 
register punit, lunit; 
register daddr _ t bn; 
caddr_t addr; 

if ( (bp - sntab.b_actf) ~ (struct buf *)NULL) 
return; 

if (sntab.b active - 0) I 
sntab.b active - l; 
if (bp != &sncbuf) 

bp->b_resid - bp->b_bcount; 
) 

punit - physical(bp->b_dev); 
lunit = logical (bp->b dev); 
blkacty I= (l«SNl): -
if (bp = &sncbuf) { 

fifdef WBBLK 

.fendif WBBLK 

if (bp->b resid -= UIOCWBBLK) 
snwO {punit); 

else 

sncmd(bp->b_resid): 
return; 

/* b_resid holds the command */ 

bn = bp->b blkno + ( (bp->b bcount - bp->b_resid) » 9); 
if (bp->b resid < 512 11 -

bn >=-sn sizes [lunit]. sn size 11 
( (bn += sn sizes[lunit] .sn offset) >- SN MAXBN) 11 
(bn <- 200-&& sn bcount[bo-;)t{punit)])) 1-

fifdef HOWFAR -

fendif HOWFAR 

if (bp->b resid != 0) 
printf ("Unix snstart: blkno-%d resid-%d bn=%d\n", 

bp->b_blkno, bp->b_resid, bn): 

blkacty &= -(l«SNl); 
if ( sntab. b errcnt) 

logberr(&sntab, 0); /* errlog non-fatal errors */ 
sntab.b_active - O; 
sntab. b _ errcnt - O: 
sntab.b_actf - bp->av_forw; 
iodone (bp) ; 
goto loop; 

addr - bp->b_un.b_addr + bp->b_bcount - bp->b_resid: 
snrw (punit, bn, bp->b_flags&B_READ, addr); 

snread (dev) 
dev t dev; 
{ -

physio(snstrateqy, &snrbuf, dev, B_READ); 
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snwrite (dev) 
dev_t dev; 
{ 
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physio(snstrategy, &snrbuf, dev, B_WRITE); 

struct sn blockmap { 
int maxblock, sectors; 

} sn_blockmap[] = { 

}; 

/* ARGSUSED */ 

192, 12, 
176, 11, 
160, 10, 
144, 9, 
128, 8 

3 

snrw (unit, bn, rw, addr) 
int unit, rw; 

I* always called at priority sn (see splsn above) */ 

register daddr t bn; 
register caddr::::t addr; 
I 

register char *pm ~ (char *)SN DATABUF; 
register struct sn blockmap *p = sn_blockmap; 
register int i: -
int track, sector: 
char c = OxOO; 

track = O; 
while ( bn >= p->maxblock ) 

bn -= p->maxblock; 
track += 16; 
p++; 

sector = bn % p->sectors; 
track += bn I p->sectors; 
if (snwaitrdy()) 

return; 
SNIOB->side=c; 
SNIOB->dri ve-Ox8 0; 
SNIOB->track = track; 
SNIOB->sector= sector: 
if (rw) { 

SNIOB->cmd=SN READ; 
l else { -

SNIOB->cmd-SN WRITE; 
i = 511; -
do { 

*pm++; 
*pm++ - *addr++; 

} while (--i != -1); 

if (snwaitrdy ()) 
return; 

SNIOB->gobyte - SN_CMD; 

I* ARGSUSED *I 
snioctl(dev, cmd, adr, flag) 
dev_t dev; 
caddr t adr; 
{ -

int unit; 
register struct buf *bp; 

if ((unit = physical (dev)) >- NSN) 
u.u_error - EFAULT; 
return; 

bp - 'sncbuf; 
switch (cmd) { 

case AL EJECT: 

/* cmos ram, every other byte */ 

-if ( (sn_bcount [co .. mt (;.init.J J > C) 

11 (sn_ccount[count(unit)] > 1)) ( 

break; 
case UIOCFORMAT: 

u.u_error - EINVAL; 
return: 

if ( ! suser () ) 
u.u_error = EPERM; 
return; 

tifdef KLUDGE 
noerror=l; 
(void) (sncz (0)); 
noerror=O; 

tendif KLUDGE 
break; 

tifdef WBBLK 
case UIOCWBBLK: 

if ( ! suser () ) 
u. u _error = EPERM; 
return; 

if (copyin(adr, (caddr_t)sn bblk, sizeof(sn_bblk))) 
u.u_error = EFAULT; 
return; 

break; 
tendif WBBLK 

default: 
u.u_error = ENOTTY; 
return; 

) 

GETBUF (bp) : 
bp->b dev - dev; 
bp->b - res id - cmd; 
u.u_error - O: 
snstrategy(bp); 
iowait (bp): 
if (bp->b_flags & B_ERROR) 

u.u_error = EIO; 
FREEBUF (bp): 

/* stash the command in resid */ 
I* any error on sncz is OK *I 

sncmd(cmd) /* always called at priority sn (see splsn above) */ 
unsigned int cmd; 
{ 

if ( snwai trdy () ) 
return; 

switch (cmd) { 
case UIOCFORMAT ! 

SNIOB->confirm=Oxff; 
SNIOB->cmd=SN _FORMAT; 
break; 

case AL EJECT: 
- SNIOB->cmd=SN _EJECT; 

break; 
default: 

return; 

SNIOB->gobyte - SN_CMD; 

tifdef WBBLK 
snwO (punit) 
int punit; 
I 

register char *pm; 
struct sn hdr sn_hdr; 
register char *addr; 
register i; 
char c = OxOO; 

if ( snwai trdy () ) 
return; 

SNIOB->side-c; 
SNIOB->drive-Ox80; 
SNIOB->track - 0; 
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SNIOB->sector- O; 
SNIOB->cmd-SN WRITE; 
sn_hdr.version = O: 
sn hdr. volume - O; 
sn=:hdr.fileid = FILEID; 
sn hdr.relpq - O: 
sn-hdr.duml - O; 
sn-hdr.dum2 - 0: 
i:; sizeof(sn hdr) - l; 
pm - (char * l SN HDRBUF: 
addr = (char *J°"&sn_hdr; 
do { 

/* write special 12-byte hdr */ 

*pm++; i* cmos ram, every other byte */ 
*pm++ = (unsigned) *addr++; 

} while (--i !- -1); 

i - 511; 
pm - (char *)SN DATABUF; /* write regular 512-byte buffer •/ 
addr - (char "') sn bblk; 
do { -

*pm++; 
*pm++ ~ *addr++; 

} while (--i != -ll: 
if ( snwai trdy () ) 

return; 
SNIOB->gobyte = SN_CMD; 

/* cmos ram, every other byte */ 

tendif WBBLK 

snintr() 
{ 

/* called at pl 1 *I 

struct buf *bp; 
register short i: 
register char *addr; 
register char *pm - (char *)SN_DATABUF; 
int cnt; 
struct deverreg snreg[l]: /* errlog: */ 

i = SNIOB->status; 
tifdef HOWFAR 

if (i) 

printf("Unix snintr: SNIOB->status - Ox%x\n",i): 
fendif HOWFAR 

if (sntab.b active -= OJ { 
fifdef HOWFAR -

printf("Unix snintr: b_active--0\n"): 
tendif HOWFAR 

snbf = O: /* force real check for boot disk */ 
SNIOB->mask - SN CLEARMSK; 
SNIOB->gobyte=SN - CLRST: 
(void) snwaitrdy(); 
return; 

} 

if ( (bp = sntab.b actf) = (struct buf *)NULL) 
tifdef HOWFAR -

printf("Unix snintr: bp--0\n"J; 
tendif HOi'lFAR 

snbf = 0: /* force real check for boot disk */ 
SNIOB->mask = SN CLEARMSK; 
SNIOB->gobyte-SN - CLRST; 
(void) snwaitrdy(J: 
return: 

cnt - 512; 
if (i) { 

cnt - O; 
/* errlog: *I 
sntab. io stp = &snstat [physical (bp->b dev)]; 
snreg [ 01-:-drvalue - i: -
snreg[O] .drname - "status"; 
snreg(OJ .drbits - "status register"; 
fmtberr ('sntab, (unsigned) physical (bp->b dev), 

(unsigned) (SNIOB->track), 7• trk • / 
(unsigned) (SNIOB->side), /* head • / 
(unsigned) (SNIOB->sector), I* sector */ 
(long) (sizeof(snreq) /sizeof(snreq(Oj)), /• regent. •; 
'snreq[OJ I: 

4 

/* 

if (++sntab.b errcnt > NRETRY 11 bp = &sncbuf) 
bp->b-flags 1- B ERROR; 
logberr(&sntab, l): /* errlog: */ 

* because a single buffer can take several io operations, 
* we leave it to snstart () to figure out when it's done 
*I 
if (bp->b flags&B ERROR I I bp - &sncbuf) 

fifdef KLUDGE - -

tendif KLUDGE 

l else 

tifdef UNISOFT 

tendif UNISOFT 

if ( !noerror) 

if (bp->b flags & B ERROR) { 
printf("Unix: HARD I/o ERROR on /dev/s%d%c ", 

physical (bp->b_dev), logical (bp->b_dev) +'a'); 
if (bp !- &sncbuf) 

printf ( "bn %d\n", 
bp->b blkno + ( (bp->b bcount-bp->b resid) » 9) 
+ sn sizes [logical (bp::>b dev) l . sn ~ff set); 

else printf (ii\n"): - -

blkacty &- -(l«SNl); 
sntab.b active - O: 
sntab. b - errcnt - 0: 
sntab.b-actf - bp->av forw; 
iodone (bp); -

if Cent && bp->b flags & B READ) 

addr - bp->b un-:-b addr + bp->b bcount - bp->b_resid; 
i - 511; - - -

do { 
*pm++; /* cmos ram, every other byte */ 
*addr++ = *pm++: 

} while (--i != -1): 
if ( ! (bp->b_blkno + ( (bp->b_bcount-bp->b_resid) » 9) 

+ sn sizes [logical (bp->b dev)]. sn offset)) { /* bn=O */ 
register caddr t pm; - -
register unsigned short fileid; 

pm - I char *)SN HDRBUF; 
fileid - (* (pm+9>) «8; 
fileid 1- * (pm+ll): 
if (fileid - FILEID) { 

sn_bcount[boot(physical (bp->b_dev))] = l; 

sn_bcount[boot (physical (bp->b_dev))] = 0; 

bp->b resid -- cnt; 
SNIOB::>mask - SN_CLEARMSK; 
SNIOB->gobyte=SN - CLRST; 
snstart (): 

snwaitrdy () 
{ 

register int i, j, k; 

k - 1024; 
do ! 

i - 1000; 
while ( ( (PPADDR) ->d irb & DSKDIAG) == 0) ! 

for(j=O;j<l024;j++); 
if (--i < 0) { 

/* floppy is busy */ 
I* don't access flpy * / 

printf("Unix snwaitrdy: DSKDIAG not ready\n"); 
raturn(l): 

l 
if (SNIOB->gobyte -- 0) 

return(O); 
l while (--kl: 
printf("Unix snwaitrdy: drive not ready\n"); 
return (1): 
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snprint(dev, str) 
char *str; 
{ 
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printf("%s on sn drive %d, slice %d\n", str, (dev>>4)&0xF, dev&Ox7); 

/" This is the eject driver 
* which uses a different major device so 
* it can tell whether the sony is being used or not 
*/ 

I* ARGSUSED * / 
ejioctl (dev, cmd, adr, flag) 
dev t dev; 
caddr _ t adr; 
{ 

int unit; 
register struct buf *bp; 

if ((unit = physical (dev)) >= NSN) 
u. u - error = EFAULT; 
return; 

l 
bp = &sncbuf; 
if ( cmd != AL_EJECT ) { 

u. u error - ENOTTY; 
return; 

if ( (sn_bcount [count (unit) J !- 0) 11 (sn_ccount [count (unit) J != 0)) { 
u. u_error - EINVAL; 
return; 

l 
GETBUF (bp) ; 

bp->b dev - dev; 
bp->b-resid = cmd; 
snstrategy (bp) : 
iowait ( (struct buf *)bp); 
if (bp->b_flags & B_ERROR) 

u. u_error = EIO; 
FREEBUF (bp) ; 
return; 

/* stash the command in resid *I 
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I* @ ( t) subr . c 1. 4 *I 
#include "sys/param.h" 
tinclude "sys/types .h" 
tinclude •sys/sysmacros.h" 
#include •sys/systm.h• 
tinclude •sys/inode.h• 
finclude "sys/dir.h" 
tinclude •sys/signal.h" 
tinclude •sys/user .h" 
tinclude •sys/errno.h" 
tinclude •sys/buf.h" 
tinclude •sys/mount.h" 
#include "sys/var .h" 

/* 
* Bmap defines the structure of file system storage 
* by returning the physical block number on a device given the 
* inode and the logical block number in a file. 
* When convenient, it also leaves the physical 
* block number of the next block of the file in u. u _ rablock 
* for use in read-ahead. 
*I 

daddr_t 
bmap (ip, readflg) 
register struct inode *ip: 
{ 

register struct user *up; 
register i; 
register dev; 
daddr_t bn; 
daddr t nb, *bap; 
int raflag; 

up - &u; 
up->u_ rablock = 0: 
raflag - 0; 
{ 

register sz, rem, type; 

type = ip->i mode&IFMT; 
if (type - IFBLK) { 

} else 

dev - (dev t)ip->i rdev; 
for (i=O; I<v.v mount; i++) 

if ( (mo"iint [i] .m flags~MINUSE) && 
(brdev(mount[i] .m dev)--brdev(dev))) 

dev = mount[iJ.m_dev; 
break; 

dev - ip->i dev; 
up->u pbdev - dev: -
bn - FsBNO(dev, up->u offset); 
if (bn < 0) { -

up->u_ error = EFBIG; 
return ( (daddr_t)-1); 

if ( {ip->i lastr + 1) - bn) 
raflag++; 

up->u_pboff - FsBOFF(dev, up->u_offset); 
sz - FsBSIZE{dev) - up->u_pboff; 
if (up->u_count < sz) { 

} else 

sz = up->u count; 
raflag - o7 

ip->i_lastr = bn; 

up->u pbsize - sz; 
if (type - IFBLK) { 

if (raflag) 
up->u rablock - bn .,. 1; 

return (bn) : -

if (readflg) { 
if (type - IFIFO) { 

raflaq - O; 
rem - ip->i_size; 

1 

) else { 

l else 
rem - ip->i size - up->u_offset; 

if (rem < 0) -
rem = O; 

if (rem < sz) 
sz - rem; 

if ( (up->u_pbsize = sz) ~ 0) 

return( (daddr_t)-1): 

if (bn >- FsPTOL(dev, up->u_limit)) 
up->u_error = EFBIG; 
return( (daddr_t)-1): 

register struct buf *bp; 
register j, sh: 

/* 
* blocks 0 •• NADDR-4 are direct blocks 
*/ 

if (bn < NADDR-3) { 
i = bn; 

I* 

nb - ip->i addr [iJ : 
if (nb = 0) { 

if (readflg 11 (bp - alloc(dev) )~NULL) 
return( (daddr_t)-1); 

nb = FsPTOL(dev, bp->b blkno); 
bdwrite (bp): -
ip->i addr [i] - nb: 
ip->i:::: flag I- IUPD I ICHG; 

if ( (i < NADDR-4! && raflag) 
up->u rablock - ip->i addr [i+l]; 

return (nb) ; - -

* addresses NADDR-3, NADDR-2, and NADDR-1 
* have single, double, triple indirect blocks. 
* the first step is to determine 
* how many levels of indirection. 
*/ 

sh - 0; 
nb - 1; 
bn -= NADDR-3; 
for(j=3; j>O; j--) 

sh +- FsNSHIFT (dev); 
nb <<- FsNSHIFT (dev); 
if (bn < nb) 

break; 
bn -= nb; 

if (j = 0) { 

I* 

up->u_error - EFBIG; 
return( (daddr_t)-1): 

* fetch the address from the inode 
*/ 

nb - ip->i addr [NADDR-j] : 
if (nb - 0) { 

/* 

if (readflg 11 (bp = alloc(dev) )--NULL) 
return ( (daddr t)-1): 

nb - FsPTOL(dev, bp->b blkno); 
bwrite(bp); -
ip->i addr[NADDR-j] - nb; 

ip->i::::flag I- IUPDI ICHG; 

* fetch through the indirect blocks 
*I 



subr.c Fri Sep 5 19:08:01 1986 

I* 

for (: j<=3: j++) { 
bp - bread(dev, nbl: 
if (up->u error) { 

brelse (bpl : 
return( (daddr_t)-1); 

bap - bp->b un.b daddr; 
sh -- FsNSHIFT(dev); 
i = (bn>>sh) & FsNMASK(dev): 
nb - bap[iJ; 
if (nb ~ 0) 

} else 

register struct buf *nbp; 

if (readflg 11 (nbp - alloc(dev) )=NULL) 
brelse (bp) ; 
return( (daddr_t)-1): 

nb = FsPTOL(dev, nbp->b blkno); 
if (j < 3) -

bwrite (nbp) : 
else 

bdwrite(nbp); 
bap[iJ = nb; 
bdwrite (bp) ; 

brelse (bp): 

I* 
* calculate read-ahead. 
*/ 

if ( (i < FsNINDIR(dev)-1) && raflag) 
up->u rablock = bap[i+ll; 

return (nb) ; -
J 

* Pass back c to the user at his location u base; 
• update u base, u count, and u offset. Return -1 
* on the last character of the user's read. 
• u base is in the user data space. 
•/ -

passc(c) 
register c; 
{ 

/* 

register struct user *up; 

up = &u; 
if (subyte (up->u_base, c) < 0) 

up->u_error - EFAULT; 
return(-1); 

up->u count--; 
up->u - off set++; 
up->u=:base++; 
return(up->u_count - 0? -1: 0); 

* Pick up and return the next character from the user's 
* write call at location u_base; 
• update u base, u count, and u offset. Return -1 
* when u - count is exhausted. -
• u base is in the user data space. 
*/ -

cpass () 
{ 

reqister struot user •up: 
register c; 

up - &u; 
if (up->u_count - 0) 

return(-1): 
if ( (c - fubyte(up->u_base)) < 0) { 

up->u_error - EFAULT; 

2 

return(-1); 

up->u count--; 
up->u-offset++; 
up->u=: base++; 
return(cl; 

/* 
* Routine which sets a user error; placed in 
* illegal entries in the bdevsw and cdevsw tables. 
*/ 

nodev() 
{ 

u.u_error = ENODEV; 

/* 
* Null routine; placed in insignificant entries 
* in the bdevsw and cdevsw tables. 
*I 

nulldev() 
{ 
) 

I* 
* Max function 
*I 

max(a, b) 
unsigned a, b; 
{ 

if (a >- b) 

return(a); 
return(b): 

/* 
* Min function 
*/ 

m.in(a, bl 
unsigned a, b; 
! 

if (a <- b) 
return(a); 

return(b); 
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1.2 */ 

indirect driver for controlling tty. 
*/ 

#include "sys/param.h" 
#include "sys/types.h" 
#include "sys/sysmacros.h" 
#include "sys/dir.h" 
#include "sys/signal.h" 
#include "sys/user.h" 
#include •sys/errno.h" 
#include "sys/conf.h" 
#include •sys/proc.h" 

/* ARGSUSED * / 
syopen(dev, flag) 
{ 

if ( sycheck () J 
(*cdevsw[ (short) major (u. u_ttyd)] .d_open) (minor (u. u_ttyd), flag); 

/* ARGSUSED */ 
syread ( dev) 
{ 

if ( sycheck () ) 
(*cdevsw[ (short)major {u. u_ttyd)] .d_read) (minor (u. u_ttyd)); 

I* ARGSUSED *I 
sywrite (dev) 
{ 

if ( sycheck () ) 
(*cdevsw[ (short) major (u. u_ttyd) J .d_write) {minor (u. u_ttyd)); 

/* ARGSUSED */ 
syioctl (dev, crnd, arg, mode) 
{ 

if ( sycheck () I 

1 

(*cdevsw[ (short) major (u. u_ttyd)] .d_ioctl) (minor (u. u_ttyd), crnd, arg, mode); 

sycheck() 
{ 

if (u.u_ttyp ~ NULL) { 
u. u error = ENXIO; 
return(O); 

if (*u.u_ttyp !~ u.u_procp->p_pgrp) 
u.u error = EIO; 
return(O): 

return(l); 



sysl.c Fri Sep 

/* fdefine HOWFAR */ 

I* @(f)sysl.c 1.8 */ 
tinclude 11sys/para.m..h11 

tinclude "sys/config.h" 
tinclude "sys/rnmu.h" 
tinclude "sys/types.h" 
+include •sys/sysmacros .h" 
tinclude •sys/systm.h" 
+include "sys/map.h" 
tinclude •sys/dir.h• 
tinclude •sys/signal.h" 
tinclude •sys/user. h" 
tinclude •sys/errno.h" 
tinclude "sys/proc.h" 
tinclude •sys/context.h" 
tinclude •sys/buf.h" 
tinclude •sys/reg.h" 
tinclude •sys/file.h" 
tinclude •sys/inode.h" 
tinclude •sys/seg.h" 
tinclude •sys/acct.h" 
tinclude •sys/sysinfo.h" 
+include •sys/var. h" 
tinclude •sys/ipc.h" 
tinclude •sys/shm.h" 
tinclude •sys/scat.h" 

/* 

5 19:08:25 1986 

* exec system call, with and without environments. 
*/ 

struct execa 
char 
char 
char 

); 

exec() 
{ 

*fname; 
**argp; 
**envp; 

( (struct execa *)u.u_ap)->envp = NULL; 
exece(); 

fdefine NCABLK (NCARGS+BSIZE-1) /BSIZE 

1 

if (bp) 

bp - O; 

) 

if (apa=NULL && uap->envp) ( 
uap->argp - NULL; 

) 

if ( (ap - fuword( (caddr_t)uap->envpl) = NULL) 
break; 

uap->envp++; 
ne++; 

if (ap-=NULL) 
break; 

na++; 
if (ap - -1) 

do 
up->u_error = EFAULT; 

if (nc >- NCARGS-1) 
up->u error = E2BIG; 

if ( (c - fubyte((caddr_t)ap++)) < 0) 

up->u_error = EFAULT; 
if (up->u_error) 

goto bad; 
if ( (nc&BMASK) = 0) ( 

if (bp) 
bdwrite (bp) ; 

bp ~ getblk ( swapd.ev, 
(daddr t) (swplo+bno+ (nc>>BSHIFT))); 

cp = bp->b_un.b_addr; 

nc++; 
*cp++ ~ c; 

l while (c>O); 

bdwrite (bp); 

nc - (nc + NBPW-1) & - (NBPW-1); 
getxfile(ip, (int) (nc + sizeof(char *) *na)); 
if (up->u error) { 

printf("exec error: u_error %d u_dent.d name", up->u error); 
for (namep - &up->u dent.d name[O]; namep-&& *namep && namep < &up->u_dent.d_name[DIRS 

(*putchar) <*namep)~ 
(*putchar) (' \n'); 
psignal (up->u_procp, SIGKILL) ; 
goto bad; 

exece () /* copy back arglist *I 
{ 

register unsigned nc; 
register char *cp; 
register struct buf *bp; 
register struct execa *uap; 
register struct user *up; 
int na, ne, ucp, ap, c, bno; 
struct inode *ip; 
extern struct inode *gethead () ; 
char *namep; 
extern int (*putchar) (); 

sysinfo. sysexec++; 
if ( (ip = gethead ()) - NULL) 

return; 
up - &u; 
bp - O; na - O; nc = O; ne = O; 
uap - (struct execa *)up->u ap; 
I* collect arglist *I -
if ( (bno - swapalloc(NCABLK, 0)) -- 0) 

printf("No swap space for exec args\n"); 
iput(ip); 

I 

up->u_ error - ENOM.EM; 
return; 

if (uap->argp) for (;;) I 
ap - NULL; 
if (uap->arqp) { 

ap - fuword( (caddr_t)uap->arqp); 
uap->arqp++; 

ucp - v.v uend - nc - NBPW; 
ap - ucp -:: na*NBPW - 3*NBPW; 
up->u arO [SP] - ap; 

fifdef HOWFAR -

tendif 
printf ("Setting new stack pointer to Ox%x\n", ap) ; 

(void) suword ( (caddr t) ap, na-ne); 
nc = 0; -
for (;;) { 

ap +- NBPW; 
if (na~ne) 

ap +- NBPW; 

if (--na < 0) 

break; 
(void) suword( (caddr_t)ap, ucp); 
do { 

if ( (nc&BMASK) - 0) { 

if (bp) { 
bp->b_flaqs 1- B_AGE; 
bp->b flags &- -B_DELWRI; 
brelse (bpl : 

bp - bread ( swapd.ev, 
(daddr t) (swplo+bno+ (nc>>BSHIFT))): 

bp->b_flags 1--B_AGE; 
bp->b_flags &= -B_DELWRI; 
cp - bp->b_un.b_addr; 
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bad: 

) 

(void) subyte( (caddr_t)ucp++, (c = *cp++)); 
nc++; 

while (c&0377); 

(void) suword ( (caddr t) ap, 0); 
if ( (long)ucp & 1) -

(void) subyte((caddr t)ucp++, 0); 
(void) suword( (caddr_t)ucp, 0): 
setregs (): 
if (bp) { 

bp->b_flags I= B_AGE; 
bp->b flags &- -B_DELWRI; 
orelse (bpi : 

) 

iput(ip); 
mfree ( swapmap, NCABLK, bno) ; 
return; 

if (bp) 
brelse (bp) : 

iput (ip); 
for (nc - O; nc < NCABLK; nc++) { 

bp = getblk(swapdev, (daddr_t) (swplo+bno+nc)); 
bp->b flags I= B AGE; 
bp->b-flags &= -B DELWRI; 
brelse (bp) : -

mfree (swapmap, NCABLK, bno); 

struct inode * 
gethead() 
{ 

register struct exdata *ep; 
register struct inode *ip; 
register unsigned ds, ts; 
register struct user *up; 
struct exdata exdata; 

struct naout 
short magic; 
short vstamp; 
long tsize, 

dsize, 
bsize, 
entry, 
ts, 
ds; 

); 

struct filhd 
unsigned short magic; 
unsigned short nscns; 
long timdat, 

symptr, 
nsyms; 

unsigned short opthdr, 
flags; 

) ; 

struct scnhdr 
char s_name[BJ; 
long s_paddr, 

s_vaddr, 
s_ size, 
s_scnptr, 
s_relptr, 
s_lnnoptr; 

unsigned short s_nreloc, 
s nlnno; 

long s:=flags; 
); 

if ( ( ip - namei (uchar, 0)) -- NULL) 
return {NULL); 

up - 'u; 

2 

if (access (ip, !EXEC) I I 

/* 

(ip->i mode & IFMT) !- IFREG 11 
(ip->(~mode & (IEXECI (IEXEC»3) I (IEXEC»6))) - 0) { 

up->u error = EACCES; 
goto bad; 

* read in first few bytes of file for segment sizes 
* ux mag - 407/410/411 
* 407 is plain executable 
* 410 is RO text 
* 411 is separated ID 

570 common object 
575 .. 
set ux_tstart to start of text portion 

*I 
ep = &exdata; 
up->u base = (caddr t) ep; 
up->u-count = sizeof (*ep); 
up->u-offset - 0; 
up->u - segflg = 1; 
readi(ip): 

tifdef notdef 

tendif 

bad: 

/* 

if (ep->ux_mag - 0570 11 ep->ux_mag == 0575) { 
up->u base = (caddr t) ep; 
up->u-count - sizeof (*ep); 

else { 

up->u-offset = sizeof(struct filhd); 
up->u - segflg - 1; 
readi(ip); 
ep->ux tstart = sizeof(struct naout) + 

- sizeof(struct filhd) + (3 * sizeof(struct scnhdr)); 
ep->ux_entloc = ep->ux_ssize; 

ep->ux_tstart - sizeof(up->u_exdata): 

up->u segflg = 0; 
if (uP->u_count!=O) 

ep->ux mag - O; 
if (ep->ux mag-- 0407) 

} else { 

ds-- btoc( (long)ep->ux tsize + 
(long) ep->ux_d-;ize + (long) ep->ux_bsize): 

ts = 0; 
ep->ux dsize +- ep->ux tsize; 
ep->ux:=tsize - O: -

ts = btoc (ep->ux tsize); 
ds - btoc(ep->ux:=dsize+ep->ux_bsize); 
if ( (ip->i flag&ITEXT)~O && ip->i count!-1) 

register struct file *fp; -

for (fp - file; fp < (struct file *)v.ve_file; fp++) 
if (fp->f count && fp->f inode = ip && 

( fp->f flag&FWRITE) ) - { 
up=>u_error - ETXTBSY; 
goto bad; 

if (ep->ux_mag !- 0410) { 
up->u error = ENOEXEC; 
goto bad; 

(void) chksize (ts, ds, (unsigned) (SSIZE+btoc (NCARGS-1))); 
up->u_exdata - exdata; 

if (up->u error) { 
iPut(ip); 
ip - NULL; 

return (ip) ; 

• Read in and set up memory for executed file. 
*/ 
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getxfile ( ip, nargc) 
register struct inode "ip; 
{ 

register struct exdata *ep; 
register struct user *up; 
register struct proc *p; 
register unsigned ts, ds, ss; 
register i; 

up = &u; 
p - up->u_procp; 
ep = &up->u exdata; 

tifdef HOWFAR -

tendif 

I* 

printf("getxfile:reading in program\n"); 

shmexec(); 
(void) punlock () ; 
xfree(); 
ts = btoc (ep->ux tsize); 
ds = btoc (ep->ux-dsize + ep->ux bsize); 
ss = SSIZE + v. v-usize + btoc (nargc) : 
i - v. v usize+dstss; 
expand(i); 
(void) estabur ((unsigned) O, ds, ss, O, RO); 
procclear {p) ; 
I* 
while (--i >= v. v usize) 

clearseg((int) (p->p_addr+i)); 
"/ 
xalloc(ip): 
up->u_prof.pr_scale = O; 

/* 
* read in data segment 
"/ 

(void) estabur (ts, ds, (unsigned) O, O, RO); 
if (v.v_doffset) 

up->u_base = (caddr_t)v.v_doffset; 
else 

up->u base {caddr t) (v.v ustart + ctob(stcc(ctos(ts)))); 
up->u offset:; sizeof(up->u-exdata) + ep->ux_tsize; 
up->u-count = ep->ux dsize;-
readi(ip): -
if (up->u_count!-Ol 

up->u_error - EFAULT; 

/" 
" set SUID/SGID protections, if no tracing 
*/ 

if ( (p->p flag&STRC)=O) { 

J else 

if (ip->i mode&ISUID) 
up->u uid = ip->i uid; 

if (ip->i mod;&ISGID) -
up->u gid = ip->i gid; 

p->p_suid = up->u_uid; -

psignal (p, SIGTRAP) ; 
up->u tsize - ts; 
up->u-dsize - ds; 
up->u-ssize - ss; 
(void) estabur(ts, ds, ss, O, RO); 

" Clear registers on exec 
*I 

setregs () 
{ 

register struct user *up; 
register char *cp; 
register int *rp; 
register i; 

up - &u; 
fo.r (rp- &up->u_signal[OJ; rp < &up->u_signal[NSIG]; rp++) 

3 

if (("rp & 1) - 0) 
*rp = 0: 

for (cp - &regloc[O]: cp < &regloc[l5]; 
up->u arO [*cp++] = O; 

up->u_arO[PC]-= up->u_exdata.ux_entloc & -01; 
tifdef HOWF!o.R 

tend if 

/* 

printf(•New pc = Ox%x\n•, up->u_arO [PC]): 

for (i-O; i<NOFILE; i++) { 

/* 

if ((up->u_pofile[i]&EXCLOSE) && up->u_ofile[i] !=NULL) { 
closef (up->u ofile [i]); 
up->u _ ofile (I] = NULL; 

* Remember file name for accounting. 
*/ 

up->u acflag &- -AFORK; 
bcopy( (caddr_t) up->u_dent. d_name, (caddr_t)up->u_cornm, DIRSIZ): 

* clear the data space for a process 
*/ 

tifdef NONSCATLOAD 
procclear (pl 
struct proc *p; 
{ 

telse 

register i, a; 

a = p->p addr: 
i = p->p-size; 
while(--I >= v.v usize) 

clearseg(a+i): 

procclear (p) 
struct proc *p; 
{ 

) 

tend if 

/* 

register struct scatter *s; 
register i, al; 

s - scatmap; 
al - p->p scat; 
for (i=O;-i<v.v usize; i++) 

al - s[al].sc_index; 
while (al != SCATEND) { 

clearseg(ixtoc(al) l; 
al - s[al] .sc_index; 

* exit system call: 
* pass back caller's arg 
*/ 

rexit () 
{ 

/* 

register struct a { 
int rval; 

I *uap; 

uap - (struct a *)u.u_ap; 
exit((uap->rval & 0377) << 8); 

* Release resources. 
" Enter zombie state. 
* Wake up parent and init processes, 
* and dispose of children. 
*I 

exit(rv) 
{ 
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register struct user *up; 
register int i; 
register struct proc *p, *q; 

tifdef mc68881 /* MC68881 floating-point coprocessor */ 
extern short fp881; /* is there an MC68881'? */ 

tendif mc68881 

up - &u: 
p - up->u_procp; 
p->p flag &= - (STRC); 
p->p::::clktim = 0; 
for {i=O; i<NSIG; i++) 

up->u signal [i] - l; 
expand(v.v usize); 
(void) estabur ((unsigned) O, (unsigned) O, (unsigned) O, o, RO); 
if ( (p->p_pid = p->p_pgrp) 

I 

&& (up->u_ttyp !- NULL) 

&& (*up->u_ttyp ~ p->p_pgrp) l 
*up->u ttyp - O; 
signal(p->p_pgrp, SIGHUP); 

p->p_pgrp = O; 
for (i=O; i<NOFILE; i++) { 

I 

if (up->u ofile [i] != NULL) 
closef(up->u_ofile[i] l; 

(void) punlock () ; 
plock(up->u cdir); 
iput (up->u cdir) ; 
if (up->u ~dir) { 

plock (up->u rdir) ; 
iput(up->u_rdirl; 

tifdef FLOAT 
/* 

/* sky floating point board */ 

tendif 

*/ 

If this process was using the SKY FFP, restore 
the board to a known state. 

if (up->u fpinuse) 
savfp(); 

tifdef mc68881 
/* 

I* MC68881 floating-point coprocessor */ 

* If there is an MC68881, save the internal state and user 
* registers so they'll be available in a core image. 
* Then reset the coprocessor by restoring it to a null state. 
*/ 

if (fp881) ( 
fpsave(); 
fpreset (l; 

iendif mc68881 

/* 
* call OEM supplied subroutine on process exit 
*/ 

oemexit (p); 

xfree (); 

semexit(); 
shmexit(); 

acct(rv); 
fifdef NONSCATLOAD 

telse 

tendif 

mfree(coremap, p->p_size, p->p_addr); 

mem!ree (p->p scat); 
p->p_scat - SCATEND; 

cxrelse (p->p context); 
p->p stat - SZOMB; 
( (struct xproc *)p)->xp xstat - rv; 
( (struct xproc *I pl ->xp-utime - up->u cu time + up->u utime; 
( (struct xproc *) p)->xp:stime - up->u:cstime + up->U:stime; 
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for (q = &proc[l]; q < (struct proc *)v.ve_proc; q++) { 
if (p->p_pid = q->p_ppid) ( 

} 

} else 

q->p_ppid - l; 
if (q->p stat - SZOMB) 

psignal (&proc[l], SIGCLD): 
if (q->p stat - SSTOP) 

setrun(ql; 

if (p->p_ppid - q->p_pid) 
psignal (q, SIGCLD) ; 

if (p->p_pid - q->p_pgrp) 
q->p_pgrp = O; 

tifdef NONSCATLOAD 
resume(proc[O] .p_addr, up->u_qsav): 

telse 
resume(ixtoc(proc(OJ .p_scat), up->u_qsav); 

tendif 
/* no deposit, no return */ 

/* 
* Wait system call. 
* Search for a terminated (zombie) child, 
* finally lay it to rest, and collect its status. 
* Look also for stopped (traced) children, 
* and pass back status from them. 
*/ 

wait() 
! 

loop: 

/• 

register struct user *up; 
register f; 
register struct proc *p; 

up = &u; 

f = O; 
for (p - &proc ( l] ; p < ( struct proc *) v. ve _proc; p++ l 
if (p->p_ppid - up->u_procp->p_pid) { 

if (fl 

f++; 
if (p->p stat = SZO!A.B) 

freeproc (p, l l ; 
return; 

} 

if (p->p stat = SSTOP) ( 
if ( (p->p flag&SWTED) - 0) { 

p=>p_flag I= SWTED; 
up->u_rvall = p->p_pid; 
up->u_rval2 = (fsig(p)«8) I 0177; 
return; 

continue; 

(void) sleep( (caddr_t)up->u_procp, PWAIT); 
goto loop; 

up->u_ error - ECHILD; 

* Remove zombie children from the process table. 
*I 

freeproc (p, flag) 
register struct proc *p; 
! 

register struct user *up; 

up - &u; 
if (flag) 

register n; 

n - up->u procp->p cpu + p->p_cpu; 
if (n > 80) -

n - 80; 
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I* 

up->u_procp->p cpu = n; 
up->u_rvall = p->p_pid; 
up->u_rval2 = ((struct xproc *)p)->xp_xstat; 

up->u cutime += ( ( struct xproc *) p) ->xp utime; 
up->u-csti.m.e += ( (struct xproc *)p)->xp=stL.-iie; 
p->p stat = NULL; 
p->pyid - O; 
p->p_ppid = 0; 
p->p sig - OL; 
p->p::::flag - 0; 
p->p_wchan = O; 

* fork system call. 
*/ 

fork() 
{ 

register struct user *up; 
register a, i; 
int sz, xsize [NSCATSWAPJ, xaddr [NSCATSWAPJ; 

up = &u; 

sysinfo. sys fork++; 
I* 
* Disallow if 
* No processes at all; 
* not su and too many procs owned; or 
* not su and would take last slot; or 
* not su and no space on swap. 
* Part of check done in newproc () . 
*/ 

if (up->u uid && up->u ruid) { 
if ! (a = malloc(swapmap, ctod(maxmem))) - NULL) { 

sz = ctod (maxmem) ; 

J else 

for (i = O; i < NSCATSWAP; i++) 
if (sz = 0) { 

J else { 

} 

xsize[i] = 0; 
break; 

a = MIN (mallocl (swapmap), sz); 
xsize [i] = a; 
xaddr[i] = malloc(swapmap, a); 
sz -= a; 

for (i - 0; i < NSCATSWAP; i++) 
if (xsize(i] - 0) 

break; 
else 

mfree(swapmap, xsize[i], xaddr[i]); 
if (sz !- 0) 

printf ("Not enough swap space to fork\n"); 
up->u error - ENOMEM; 
goto ~ut; 

mfree ( swapmap, ctod (maxmem) , a) ; 

switch ( newproc ( 1) ) { 

case 1: /* child -- successful newproc *I 
up->u_rvall - up->u_procp->p_ppid; 
up->u rval2 - 1; /* child */ 
up->u-start - time; 
up->u::::ticks - lbolt; 
up->u mem - v. v usize + procsize (up->u_procp); 
up->u-ior - O; -
up->u-iow - O; 
up->u-ioch - O: 
up->u - cstime - 0; 
up->u - stime - O; 
up->u-cu time - O; 
up->u=utime - 0; 
up->u_acflag - AFORK; 
return; 

case 0: /* parent -- successful newproc •/ 
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out: 

/* 

/* up->u rvall = pid-of-child; *I 
break; -

default: /* unsuccessful newproc */ 
up->u_ error - EAGAIN; 
break; 

up->u rval2 = 0; /* parent *I 
up->u::::arO [PC] += 2; 

* break system call. 
-- bad planning: "break" is a dirty word in c. 

*/ 
tifdef NONSCATLOAD 
sbreak() 
{ 

bigger: 

#else 

register struct user *up; 
struct a { 

unsigned nsiz; 
}; 

register n, d, a; 
int i; 

up - &u; 

/* 
* set n to new data size 
* set d to new-old 
* set n to new total size 
*/ 

if (v. v doff set) 
-n - btoc((int) (((struct a *)up->u ap)->nsiz)) -

btoc(v.v_doffset); -
else { 

n = btoc((int) ( { (struct a *)up->u ap)->nsiz)) -
btoc (v. v ustart): -

n -= stoc(ctos(up->u_tsize)); 

if (n < 0) 

n = O; 
d = n - up->u dsize; 
if {d -= 0) -

return; 
n +- v. v usize+up->u ssize; 
if (chkslze(up->u_tsize, up->u_dsize+d, up->u_ssize)) 

return; 
up->u dsize +- d; 
(void) estabur (up->u tsize, up->u_dsize, up->u_ssize, O, RO); 

if (d > 0) -

goto bigger; 
a - up->u_procp->p_addr + n - up->u_ssize; 
i = n; 

if (d < 0) { 
n = up->u_ ssize; 
while (n--) { 

copyseg(a-d, a); 
a++; 

) 

expand{i); 
return; 

expand(n); 
a - up->u procp->p addr + n; 
n - up->u-ssize; -
while (n-=) { 

a--; 
copyseg(a-d, a): 

while (d--) 
clear seq (--a); 
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sbreak() 
{ 

register struct scatter *s; 
register struct user *up; 
struct a { 

unsigned nsiz; 
}; 

register n, d, al, a2; 
int i; 
short t; 

up et &u; 
I* 

* set n to new data size 
* set d to new-old 
* set n to new total size 
*/ 

n - btoc( (int) ( ( (struct a *)up->u ap)->nsiz)) - btoc(v.v_ustart); 
n -- stoc (ctos (up->u tsize)): -
if (n < 0) -

n = O; 
d = n - up->u dsize; 
if (d - 0) -

return; 
n += v. v usize+up->u ssize; 
if (chksTze (up->u tsTze, up->u dsize+d, up->u_ssize)) 

return; - -
s - scatmap; 
up->u dsize += d; 
if (d-> OJ 

goto bigger; 
nscatfree -- d; /* note: d is negative */ 
up->u_procp->p size c n; 
al = up->u_procp->p_scat; 
n = up->u dsize + v. v usize: 
for (i-1;-i<n; i++) -

al - s[al].sc_index; 
a2 = al; 
while (d++ < 0) 

a2 = s [a2]. sc index; 
t - scatfreelist. sc i;:dex; 
scatfreelist.sc index= s[al] .sc index; 
s[al] .sc index:; s[a2] .sc index;-
s[a2] .sc-index - t; -
(void) estabur (up->u tsize, up->u dsize, up->u_ssize, O, RO); 

fifdef OLD - -

fendif 

bigger: 

a = up->u_procp->p_addr + n - up->u_ssize; 
i = n; 

if (d < 0) { 
n = up->u ssize; 
while (n-=) { 

} 

expand(i); 

copyseg (a-d, a): 
a++; 

up->u_procp->p flag &- -SCONTIG; 
return; -

expand(n); 
al = up->u procp->p scat; 
/* - -
* find last index of original data space 
*I 

n - up->u dsize + v. v usize - d; 
if (n ==OJ -

printf("sbreak:original size is zero\n"l: 
for (i-1; i<n; i++l 

al - s[al] .sc_index; 
/* 
* move stack if necessary 
*/ 

if (up->u_ssize !-0 && (int) (up->u_dsize-d) <- OJ 
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printf(•sbreak:bigger: unusual condition fl \n"l; 
if (up->u ssize = 0) { 

while (d-- > 0) 

} else 

l 

clearseg(ixtoc(al = s[al] .sc index)); 
if (s[al] .sc index != SCATEND) 

printf("sbreak:not at end of list\n"); 

/* 
* find end of original stack space 
*/ 

a2 - al; 
for (i-0; i<up->u ssize; i++) 

a2 - s[a2J.sc index; 
t - s(al].sc index; -
s[alJ .sc index - s(a2J .sc index; 
s[a2] .sc-index = SCATEND;-

while (d::- > 0) 
clearseg(ixtoc(al = s[al] .sc_index)); 

s[al] .sc_index = t; 

(void) estabur (up->u tsize, up->u dsize, up->u _ ssize, 0, RO) ; 
up->u_procp->p_flag &= -SCONTIG; -

fifdef OLD 

fend if 
l 

a = up->u procp->p addr + n; 
n = up->u - ssize; -
while (n-=) { 

a--; 
copyseg(a-d, a); 

while (d--) 
clearseg{--a); 
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/* @(t)sys2.c 1.6 */ 
tinclude "sys/param.h" 
tinclude "sys/types.h" 
tinclude "sys/systm.h" 
#include •sys/dir .h" 
.finclude 11 .sys/.signal.h" 
tinclude •sys/user. h" 
tinclude •sys/proc.h" 
tinclude "sys/errno.h" 
tinclude •sys/file.h" 
tinclude •sys/inode.h" 
.finclude Rsys/sysinfo.h" 
tifdef UCB NET 
tinclude •net/misc. h" 
tinclude "net/ socket. h" 
tinclude •net/ socket var. h" 
tendif 

/* 
* read system call 
*I 

read() 
{ 

I* 

sysinfo. sysread++; 
rdwr (FREAD); 

" write system call 
"I 

write() 
{ 

/* 

sysinfo. syswrite++; 
rdwr (FWRITE); 
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* common code for read and write calls: 
* check permissions, set base, count, and offset, 
* and switch out to readi or writei code. 
*I 

rdwr(mode) 
register mode; 
{ 

register struct user *up; 
register struct file *fp; 
register struct inode *ip; 
register struct a { 

int fdes; 
char *cbuf; 
unsigned count; 

l *uap; 
register int type; 

up - &u; 
uap - ( struct a *) up->u ap; 
fp - getf (uap->fdes); -
if ( fp -- NULL) 

return; 
if ( (fp->f_flag&mode) =- 0) { 

up->u_error - EBADF; 
return; 

up->u_base - (caddr_t)uap->cbuf; 
up->u_count - uap->count; 
up->u segflg - 0; 
up->u-fmode = fp->f flag; 
ip - fp->f inode; -
type i.p->"i._mode&IFMT; 

/* 

*I 

Fix from ROOT: check for file lock before attempting 
to lock the !node. 

if (type-IFREG) { 
if ( (up->u_fmode&FAPPEND) && (mode -- FWRITEJ) 

1 

fp->f_offset - ip->i_size; 
up->u offset = fp->f offset; 
if (ip->i locklist && -

locked(!, ip, up->u offset, 
(off_t) (up->u_offset+up->u_count))) 
return; 

tifdef UCB NET 
if (fp->f flag & FSOCKET) { 

if (mode ~ FREAD) 
u. u_error = soreceive ( (struct socket *) fp->f_socket, (struct sockaddr *) 0); 

else 
u. u_error sosend ( (struct socket *) fp->f_socket, (struct sockaddr *) 0); 

else 
tend if 

if (type=IFREG I I type~IFDIR) { 
plock(ip); 
if ( (up->u fmode&FAPPEND) && (mode = FWRITE) ) 

fp:->f_offset - ip->i_size; 
) else if (type - IFIFO) { 

plock(ip): 
fp->f_offset - O; 

up->u offset - fp->f offset; 
if (mode = FREADl -

read! (ip): 
else 

writei (ip); 
if (type=IFREG I I type=IFDIR I I type=IFIFO) 

prele(ip): 
fp->f offset +- uap->count-up->u count; 
) - -
up->u rvall = uap->count-up->u count; 
up->u-ioch += (unsigned)up->u rvall; 
if <mode = FREAD > -

sysinfo. readch +- (unsigned) up->u_ rvall; 
else 

sysinfo. writech +- (unsigned) up->u _ rvall; 

/* 
* open system call 
*I 

open() 
{ 

register struct a { 
char *fname; 
int mode; 
int crtmode; 

l *uap; 

uap = (struct a *)u.u_ap; 
copen (uap->mode-FOPEN, uap->crtmode); 

I* 
* creat system call 
*/ 

creat () 
{ 

struct a { 
char *fname; 
int fmode; 

} •uap; 

uap - (struct a *)u.u ap; 
copen(FWRITEIFCREATIFTRUNC, uap->fmode); 

I* 
* common code for open and creat. 
* Check permissions, allocate an open file structure, 
* and call the device open routine if any. 
*/ 

copen (mode, arg) 
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register mode; 
{ 

register struct user *up; 
register struct inode *ip; 
register struct file *fp; 
int i; 

up = &u; 
if ((mode& (FREAD I FWRITE)) -= 0) 

up->u_error - EINVAL; 
return; 

if (mode&FCREAT) 
ip = namei (uchar, 1): 
if (ip = NULL) { 

I else { 

for (i=O; i<NOFILE; i++) 
if (up->u_ofile [i) == NULL) 

break; 
if (i >= NOFILE) { 

} 

iput (u. u_pdir); 
up->u_error = EMFILE; 

if (up->u_error) 
return; 

ip = maknode (arg&07777& (-ISVTX)): 
if (ip = NULL) 

return; 
mode &= -FTRUNC; 

if (ip->i locklist != NULL && 
(ip=>i flag&IFMT) - IFREG && 
locked(2, ip, (long) (OL), (long) (1L«30))) 

iput(ip): 
return; 

if (mode&FEXCL) 
up->u error = EEXIST; 
iput(lp); 
return; 

mode &= -FCREAT; 

tifndef VIRTUAL451 
xmfree(ip): 

tendif 
} else 

} 

ip = namei (uchar, 0); 

if (ip = NULL) 
return; 

if ( ! (mode&FCREAT)) { 
if (mode&FREAD) 

(void) access (ip, IREAD): 
if (mode& (FWRITE I FTRUNC) I { 

(void) access (ip, IWRITE): 
if ( (ip->i mode&IFMT) - IFDIR) 

up=>u_ error = EISDIR; 

if (up->u error 11 (fp - falloc(ip, mode&FMASK)) - NULL) { 
iput(ip): 
return; 

l 
if (mode&FTRUNC) 

itrunc (ip): 
prele (ip): 
i = up->u rvall: 
if (save (up->u qsav) ) { I* catch half-opens *I 

if (up=>u_error == OJ 
up->u error - EINTR; 

up->u_ofile [iJ - NULL; 
#ifdef UCB_NET 

tendif 
fp->f _flag I - FISUSER; 

closef(fp); 
) else { 
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/* 

openi (ip, mode): 
if (up->u_error -= 0) 

return; 
up->u ofile[i) - NULL; 
if ( c=-fp->f count) <- Ol { 

fo->f next - ffreelist; 
frreelist = fp; 

l 
iput(ip): 

* close system call 
*/ 

close() 
{ 

register struct file *fp; 
register struct a { 

int fdes; 
} *uap; 

uap = (struct a *)u.u_ap; 
fp - getf (uap->fdes): 
if (fp = NULL) 

return: 
u. u ofile [uap->fdes) = NULL; 

tifdef UCB NET /* so sockets close correctly */ 
fp=>f_flag I- FISUSER; 

iendif 
closef(fp): 

/* 
* seek system call 
*I 

seek() 
{ 

register struct file *fp; 
register struct inode *ip; 
register struct a { 

int fdes; 
Off t Off; 
int- sbase; 

} *uap; 
register struct user *up; 

up= &u; 
uap = (struct a *)up->u ap; 
fp - getf (uap->fdes): -
if (fp ~ NULL) 

return; 
tifdef UCB_NET 

tendif 

if (fp->f_flag&FSOCKET) 
u.u_error - ESPIPE; 
return: 

ip - fp->f inode; 
if ( (ip->(:mode&IFMT)~IFIFO) 

up->u_error - ESPIPE; 
return; 

} 

if (uap->sbase ~ 1) 

uap->off +- fp->f offset; 
else if (uap->sbase - 2)-

uap->off +- fp->f inode->i size; 
else if (uap->sbase !- 0)- { -

} 

up->u error - EINVAL; 
psignal (up->u_procp, SIGSYSI: 
return; 

if (uap->off < 0) 

up->u error - EINVAL; 
return; 
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/* 

fp->f offset - uap->off; 
up->u::::roff = uap->off; 

* link .system call 
*I 

link() 
{ 

out: 

outn: 

/* 

register struct user *up; 
register struct inode *ip, *xp; 
register struct a { 

char *target; 
char *linkname; 

l *uap; 

up u &u; 
uap = (struct a *)up->u_ap; 
ip-namei(uchar, 0); 
if (ip - NULL) 

return; 
if (ip->i nlink >- MAXLINK) 

uP->u_error = EMLINK; 
goto outn; 

if ( (ip->i mode&IFMT) =IFDIR && ! suser ()) 
goto outn; 

/* 
* Unlock to avoid possibly hanging the namei. 
* Sadly, this means races. (Suppose someone 
* deletes the file in the meantime'?) 
* Nor can it be locked again later 
* because then there will be deadly 
* embraces. 
* Update inode first for robustness. 
*/ 

ip->i nlink++; 
ip->i-flag J= ICHGJ ISYN; 
iupdat (ip, &time, &time); 
prele(ip); 
up->u dirp = (caddr t) uap->linkname; 
xp = namei (uchar, 1); 
if (xp !~ NULL) { 

iput(xp): 
up->u error = EEXIST; 
goto out; 

if (up->u error) 
goto out; 

if (up->u_pdir->i_dev != ip->i_dev) 
iput (up->u_pdir); 
up->u error - EXDEV; 
goto out; 

} 

wdir (ip); 

plock(ip); 
if (up->u error) 

ip->i nlink--; 
ip->i::::flag J- ICHG; 

iput(ip); 
return; 

* mknod system call 
*I 

mknod() 
{ 

register struct inode *ip; 
register struct a ( 

char *fname; 
int fmode; 
int dev; 
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I *uap; 

uap ~ (struct a *)u.u ap; 
if ( (uap->fmode&IFMT)-!= IFIFO && !suser()) 

return; 
ip - namei (uchar, 11: 
if (ip !- NULL) { 

iput(ipl: 
u. u error = EEXIST; 
return: 

if (u. u_ error) 
return; 

ip - maknode (uap->fmode); 
if (ip - NULL) 

return; 
switch(ip->i_mode&IFMT) 
case IFCHR: 
case IFBLK: 

ip->i rdev = (dev t)uap->dev; 
ip->i::::flag J= ICHG; 

iput(ip): 

/* 
* access system call 
*/ 

saccess() 
{ 

register struct user *up; 
register svuid, svgid; 
register struct inode *ip; 
register struct a { 

char *fname; 
int fmode; 

l *uap; 

up - &u; 
uap - (struct a *)up->u ap; 
svuid = up->u uid; - -
svgid = up->u - gid; 
up->u uid = up->u ruid; 
up->u-gid = up->u-rgid; 
ip = namei(uchar,-0); 
if (ip !- NULL) { 

} 

if (uap->fmode& (IREAD»6)) 
(void) access (ip, IREAD); 

if (uap->fmode& ( IWRITE»6)) 
(void) access (ip, IWRITE); 

if (uap->fmode& (IEXEC»6)) 
(void) access (ip, IEXEC); 

iput(ip); 

up->u uid - svuid; 
up->u::::gid - svgid; 
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/* @(t)sys3.c 1.4 */ 
tinclude "sys/param.h" 
tinclude •sys/types.h" 
tinclude "sys/ sysmacros. h" 
#include "sys/systm.h" 
tinclude • sys/mou.i.."lt. h" 
tinclude •sys/ino .h" 
#include •sys/buf .h" 
tinclude •sys/filsys.h" 
tinclude •sys/dir .h" 
tinclude "sys/signal.h" 
tinclude •sys/user~ h" 
tinclude •sys/errno.h" 
tinclude "sys/inode.h" 
tinclude "sys/file.h" 
tinclude "sys/conf .h" 
tinclude "sys/stat.h" 
tinclude "sys/ttold.h" 
tinclude •sys/var .h" 
tifdef UCB NET 
tinclude 11sys/termio. h" 
#include •net/misc.h" 
tinclude •net/socketvar .h" 
tendif 

/* 
* the fstat system call. 
*/ 

fstat () 
{ 

register struct file * fp; 
register struct a { 

int fdes; 
struct stat * sb; 

l *uap; 

uap - (struct a *)u.u ap; 
fp - getf {uap->fdes) : -
if ( fp ~ NULL) 

return; 
fifdef UCB NET 

if-{fp->f_flag & FSOCKET) 
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u. u_error = sostat ( (struct socket *) fp->f_socket, uap->sb); 
else 

tendif 
statl (fp->f_inode, uap->sb): 

I* 
* the stat system call. 
*/ 

stat() 
{ 

/* 

register struct inode *ip; 
register struct a { 

char *fname; 
struct stat * sb; 

l *uap; 

uap - (struct a *)u.u ap; 
ip - namei {uchar, 0) : -

if (ip -- NULL) 
return; 

statl (ip, uap->sb); 
iput{ip): 

* '!'he basic routine :!'or fstat and stat: 
* get the inode and pass appropriate parts back.. 
*I 

statl (ip, ub) 
reqister struct inode *ip; 
struct stat *ub; 

register st.ruct. dinode *dp; 
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I* 

register struct buf *bp; 
register struct stat *dsp; 
struct stat ds; 

if {ip->i flag& (IACC I IUPD I ICHG)) 
iupdat (ip, &time, &time) : 

/* 
* first copy from inode table 
*I 

dsp ~ &ds; 
dsp->st_dev = brdev(ip->i_dev): 
dsp->st ino - ip->i number; 
dsp->st-mode = ip->I mode; 
dsp->st-nlink = ip->I nlink; 
dsp->st-uid = ip->i uid: 
dsp->st - gid = ip->C gid; 
dsp->st-rdev - {dev-t)ip->i rdev; 
dsp->st-size = ip->i size; -
/* - -

* next the dates in the disk 
*/ 

bp - bread(ip->i_dev, FsITOD{ip->i_dev, ip->i_number) I: 
dp - bp->b un. b dine; 
dp += FsITOO{ip=>i dev, ip->i number): 
dsp->st atime = dp-::>di atime; -
dsp->st-mtime - dp->di-mtime; 
dsp->st-ctime = dp->di-ctime; 
brelse (bp) ; -
if (copyout{ (caddr_t)dsp, (caddr_t)ub, sizeof(ds)) < 0) 

u.u_error = EFAULT; 

* the dup system call. 
*/ 

dup{) 
{ 

/* 

register struct file *fp; 
int i; 
struct a { 

int fdes; 
} *uap; 

uap ~ (struct a *)u.u ap; 
fp - getf (uap->fdes): -
if { fp ~ NULL) 

return: 
if ( {i = ufalloc(O)) < 0) 

return; 
u.u ofile[i] - fp; 
fp->f_count++; 

* the file control system call. 
*/ 

fcntl {) 
{ 

register struct file *fp; 
register struct a { 

int fdes; 
int cmd; 
int arg; 

) *uap; 
register i; 
register struct user *up; 

up - &u; 
uap - lstruct a *)up->u ap; 
fp - getf {uap->fdes): -
if ( fp - NULL) 

return; 
switch (uap->c:md) { 
case O: 

i - uap->arg; 
if (i < 0 I i i > NCFILE) { 



sys3.c Fri Sep 5 19:08:03 1986 

case 1: 

case 2: 

case 3: 

case 4: 

default: 

, .. 

up->u_error = EINVAL; 
return; 

if ( (i - ufalloc(i)) < 0) 
return; 

up->u ofile [i] == fp; 
fp->f-count++; 
break7 

up->u rvall - up->u_pofile [uap->fdes]; 
break7 

up->u_pofile [uap->fdes] = uap->arg; 
break; 

up->u rvall = fp->f_flag+FOPEN; 
break7 

fp->f flag &= (FREADIFWRITE); 
fp->f-flag I= (uap->arg-FOPEN) & - (FREAD I FWRITE) ; 
break7 

up->u_error = EINVAL; 

* character special i/o control 
*/ 

ioctl() 
{ 

register struct file *fp; 
register struct inode *ip; 
register struct a { 

int fdes; 
int cmd; 
int arg; 

) *uap; 
register dev_t dev; 

tifdef UCB_NET 
register unsigned fmt; 

tendif 

uap - (struct a *)u.u_ap; 
if (( fp = getf (uap->fdes)) ~ NULL) 

return; 
tifdef UCB NET 

if-(fp->f flag & FSOCKET) { 

2 

soioctl ( ( struct socket *) fp->f _socket, uap->cmd, (caddr _ t) uap->arg) ; 
return; 

tendif 
ip = fp->f inode; 

tifdef UCB NET -
fmt - ip->i mode & IFMT; 
if (fmt !- IFCHR) { 

if (uap->cmd--FIONREAD U (fmt =- IFREG 11 fmt == IFDIR 
I I fmt -- !FIFO) ) { 
off_t nread; 

if ( (ip->i mode&IFMT)-IFIFO) 
nr;ad - ip->i_size; 

else 
nread - ip->i size - fp->f offset; 

if (copyout ((caddr t) &nread, (caddr_ t) uap->arg, 
sizeof(off_t))) 

u. u error - EFAULT; 
I else if (uap->cmd-- FIONBIO /* 11 uap->cmd -- FIOASYNC* /) 

return; 
else 

u.u_error - ENOTTY; 

telse 

return; 

if ( (ip->i mode&IFMT) != IFCHR) 
u. u: _error = ENOTTY; 
return; 

tendif UCB NET 
dev - (dev t) ip->i rdev; 
(*cdevsw [(short) major (dev)] .d_ioctl) (minor (dev) ,uap->cmd, uap->arg, fp->f_flag); 

I* 
* old stty and gtty 
*/ 

stty() 
{ 

gtty() 
{ 

/* 

register struct a { 
int fdes; 
int arg; 
int narg; 

} *uap; 

uap = (struct a *)u.u_ap; 
uap->narg - uap->arg; 
uap->arg - TIOCSETP; 
ioctl(); 

register struct a { 
int fdes; 
int arg; 
int narg; 

} *uap; 

uap - (struct a *)u.u_ap; 
uap->narg = uap->arg; 
uap->arg = TIOCGETP; 
ioctl(); 

* the mount system call. 
*/ 

smount() 
{ 

register struct user *up; 
register dev t dev; 
register struct inode *ip; 
register struct mount *mp; 
struct mount * smp; 
register struct filsys *fp; 
struct inode *bip = NULL; 
register struct a { 

char *fspec; 
char *freq; 
int ronly; 

I *uap; 

up = &u; 
uap - ( struct a *) up->u _ ap; 
if ( ! suser () ) 

return; 
ip = narnei (uchar, 0) ; 

if(ip - NULL) 
return; 

if( (ip->i lllOdeUFMT) !- IFBLK) 
up->u error - ENOTBLK; 

dev - (dev t)Ip->i rdev; 
if (bmajor (dev) >- bdevcnt) 

if ( !up->u_error) 
up->u_error - ENXIO; 

if (up->u error) 
goto out; 
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bip - ip; 
up->u dirp - ( caddr t) uap->freg: 
ip - namei (uchar, o); 
if(ip - NULL) ( 

iput(bip); 
return; 

if ( (ip->i mode&IFMT) !- IFDIR) 
up::>u error = ENOTDIR; 
goto out; 

if (ip->i_count !- 1) 
goto out; 

if (ip->i number ~ ROOTINO) 
goto out; 

smp = NULL; 
for(mp = &mount[O]; mp < (struct mount *)v.ve mount; mp++) { 

if(mp->m flags != MFREE) { -
if (brdev(dev) -= brdev(mp->m dev)) 

goto out; -
l else 
if ( smp ~ NULL) 

smp =mp; 

mp - smp: 
if (mp - NULL) 

goto out; 
mp->m flags - MINTER; 
mp->m - dev - brdev ( dev) : 
(*bde;sw[ (short)bmajor (dev)] .d open) (minor (dev), 

uap->ronly 1 (FREAD I-FKERNEL) : (FREAD I FWRITE I FKERNEL) ) ; 
if (up->u_error) 

goto outl; 
mp->m bufp - geteblk () ; 
fp = iiip->m bufp->b un.b filsys; 
up->u offset = SUPERBOFF; 
up->u=:count = sizeof (struct filsys); 
up->u base = (caddr t) fp; 
up->u-segflg = l; -
readi (bip) ; 
if (up->u_error) { 

brelse (mp->m bufp) ; 
goto outl; -

mp->m _ inodp - ip; 
mp->m flags - MINUSE; 
if (fp->s_magic !- FsMAGIC) 

fp->s type = Fslb; 
if (fp->s_type ~ Fs2bl 

mp->m_dev I= Fs2BLK; 

/* assume old file system */ 

tif FsTYPE -= 4 

tendif 

outl: 

out: 

if (fp->s_type = Fs4b) 
mp->m_dev I- Fs4BLK; 

if (brdev(pipedev) ~= brdev(mp->m dev)) 
pipedev = mp->m dev; -

fp->s ilock - O; -
fp->s-flock = 0; 
fp->s-ninode - 0; 
fp->s-inode[O] - O; 
fp->s - ronly - uap->ronly & 1; 
if (mp->m mount - iget (mp->m dev, ROOTINO)) 

prele(mp->m_mount); -
else ( 

I 

brelse (mp->m_bufp); 
goto outl; 

ip-> i flag I - !MOUNT; 
iput (hip): 
prele (ip); 
return; 

mp->m_flags - MFREE; 

if (bip !~ NULL) 

iput(bip); 
if (up->u_error - 0) 

up->u error - EBUSY; 
iput(ip); -

/* 
* the umount system call. 
*/ 

sumount() 
( 

register dev t dev; 
register struct inode *ip; 
register struct mount *mp; 
register struct a ! 

char *fspec; 
}; 

if ( ! suser () ) 
return; 

dev = getmdev () ; 
if (u. u_ error) 

return; 
for(mp - &mount[O]; mp < (struct mount *)v.ve_mount; mp++) 

if (mp->m flags - MINUSE && brdev (dev) -= brdev (mp->m_dev)) 
qoto found; 

u. u_ error - EINVAL; 
return: 

found: 

I* 

dev - mp->m dev; 
(void) xumoilnt (dev); /* remove unused sticky files from text table */ 
update(); 
if (mp->m mount) ( 

plock(mp->m mount); 
iput (mp->m iount); 
mp->m _mount - NULL; 

} 

for(ip - &inode[O]; ip < (struct inode *)v.ve inode; ip++) 
if(ip->i number != 0 && dev -= ip->i_dev) { 

u.u_error = EBUSY; 
return; 

} 

(*bdevsw [ (short)bmajor (dev)] .d_close) (minor (dev), FKERNEL); 
binval (dev); 
ip - mp->m inodp; 
ip->i flag-&- -!MOUNT; 
plock(ip); 
iput(ip); 
brelse (mp->m bufp) ; 
mp->m bufp =-NULL; 
mp->m=flags = MFREE; 

* Common code for mount and umount. 
* Check that the user's argument is a reasonable 
* thing on which to mount, and return the device number if so. 
*/ 

dev t 
getiiidev() 
{ 

dev t dev; 
register struct inode *ip; 

ip = namei(uchar, 0); 
if(ip -- NULL) 

return (NODEV) ; 
ifl lip->i_mode&IFMT) !- IFBLK) 

u. u error - ENOTBLK; 
dev - (dev t) ip->i rdev; 
if (bmajor (dev) >- bdevcnt) 

u. u error - ENXIO; 
iput(ip); -
return (dev); 
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/* @(t)sys4.c 1.5 */ 
tinclude "sys/param.h" 
tinclude "sys/config.h" 
tinclude •sys/mmu.h• 
tinclude •sys/types .h" 
tinclude •sys/ sysm.acrcs. h" 
tinclude •sys/systm.h" 
tinclude •sys/dir.h" 
tinclude "sys/signal.h" 
tinclude "sys/user .h" 
tinclude "sys/errno.h" 
tinclude "sys/inode .h" 
tinclude •sys/file.h" 
tinclude •sys/filsys.h" 
tinclude "sys/proc.h" 
tinclude •sys/var .h" 

/* 

5 19:08:27 1986 

* Everything in this file is a routine implementing a system call. 
*I 

gtime() 
{ 

stime() 
{ 

setuid() 
{ 

qetuid() 
( 

u.u_rtime = time; 

register struct a { 
time_ t time; 

} *uap; 
struct filsys *fp; 

uap = (struct a *)u.u ap; 
if (suser () l { -

logtchg(uap->time); 
time - uap->time; 
if ( fp - getfs (rootdev)) 

fp->s_fmod - 1; 

register unsigned uid; 
register struct a { 

int uid; 
} *uap; 
register struct user *up; 

up = &u; 
uap - ( struct a *) up->u ap; 
uid - uap->uid; -
if (uid >- MAXUID) { 

up->u_error = EINVAL; 
return; 

if (uid && (uid == up->u ruid 11 uid == up->u_procp->p_suid)) 
up->u uid - uid; -

else if ( suser () l { 
up->u uid - uid; 
up->uyrocp->p_uid - uid; 
up->u_procp->p_suid - uid; 
up->u_ruid = uid; 

register struct user *up; 

up - &u; 
up->u_rvall - up->u ruid; 
up->u_rva12 - up->u::::uid; 

1 

setgid() 
{ 

getgid() 
{ 

getpid() 
{ 

reqister unsigned qid; 
register struct a { 

int qid: 
} *uap; 
register struct user *up; 

up - &u; 
uap - ( struct a *) up->u ap; 
qid - uap->gid; -
if (gid >= MAXUID) ! 

up->u_error = EINVAL; 
return; 

if (up->u rgid - gid I I suser ( l ) 
up->u gid = gid; 
up->u=rgid = gid; 

register struct user *up; 

up - &u; 
up->u rvall - up->u rgid; 
up->u::::rval2 = up->u::::gid; 

register struct user *up; 

up = &u; 
up->u_rvall - up->u_procp->p_pid; 
up->u_rval2 ~ up->u_procp->p_ppid; 

setpgrp() 
{ 

sync() 
{ 

nice() 
! 

register struct proc *p = u. u _procp; 
register struct a { 

int flag; 
} *uap; 

uap - (struct a *)u.u_ap; 
if (uap->flag) { 

if (p->p_pqrp != p->p_pid) 
u.u ttyp = NULL; 

p->p_pqrp --p->p_pid; 

u.u_rvall = p->p_pqrp; 

update(); 

register n; 
register struct a { 

int niceness; 
} *uap; 
register struct user *up; 

up - &u; 
uap - ( struct a *l up->u ap; 
n - uap->niceness; -
if ( (n < O I I n > 2*NZERO) && ! suser ()) 

n - 0; 
n +- up->u_procp->p_nice; 
if (n >- 2*NZERO) 
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I* 

n - 2*NZERO -1; 
if (n < 0) 

n - 0; 
up->u_procp->p_nice - n; 
up->u _ rvall = n - NZERO; 

* Unlink system call. 
* Hard to avoid races here, especially 
* in unlinking directories. 
*I 

unlink() 
{ 

out: 

outl: 

chdir () 
{ 

chroot !l 
{ 

register struct inode *ip, *pp; 
struct a { 

char * fname; 
}; 

register struct user *up; 

up - &u; 
pp - namei (uchar, 2); 
if (pp -- NULL) 

return; 
/* 

* Check for unlink(". "l 
* to avoid hanging on the iget 
*/ 

if (pp->i_number ~ up->u_dent.d_ino) 
ip = pp; 
ip->i_count++; 

} else 
ip = iget(pp->i dev, up->u_dent.d_ino); 

if (ip - NULL) -
goto outl; 

if ( (ip->i mode&IFMTJ = IFDIR && ! suser ()) 
goto out; 

I* 
* Don't unlink a mounted file. 
*/ 

if (ip->i_dev != pp->i_dev) { 
up->u error = EBUSY; 
goto out; 

if (ip->i flag&ITEXT) 
xrele (ipl ; I* try once to free text *I 

if (ip->i_flag&ITEXT && ip->i_nlink - 1) { 

up->u error - ETXTBSY; 
goto out; 

up->u_offset -= sizeof(struct direct); 
up->u base = (caddr t) &up->u dent; 
up->u-count = sizeof ( struct direct) ; 
up->u-dent.d inc - 0; 
up->u - segflg-= 1; 
up->u-fmode = FWRITE I FSYNC; 
writeI (pp); 
if (up->u error) 

goto out; 
ip->i nlink--; 
ip->i:::flag I- ICHG; 

iput(ip); 

iput(ppl: 

chdirec(&u.u_cdir); 

if (!suser()) 

2 

return; 
chdirec(&u. u_rdir); 

chdirec ( ipp) 
register struct inode *"ipp; 
{ 

bad: 

chmod() 
{ 

chown() 
{ 

register struct inode *ip; 
struct a { 

char *fname; 
}; 

ip - namei(uchar, 0); 
if (ip ~NULL) 

return; 
if ( (ip->i_mode&IFMT) != IFDIR) 

u.u_error - ENOTDIR; 
goto bad; 

if (access (ip, !EXEC)) 
goto bad; 

prele(ip); 
if (*ipp) { 

plock(*ipp); 
iput (*ipp); 

} 

*ipp = ip; 
return; 

iput(ip); 

register struct inode *ip; 
register struct a { 

char *fname; 
int fmode; 

} *uap; 

uap = (struct a *)u.u ap; 
if ( (ip = owner()) =-NULL) 

return; 
ip->i mode &= -07777; 
if (U~U uid) { 

-uap->fmode &= -ISVTX; 
if (U. U gid ! = ip->i gid) 

-uap->fmode &: -ISGID; 

ip->i mode I- uap->fmode&07777; 
ip->i-flag I- !CHG; 
if (ip->i flag&ITEXT && (ip->i_mode&ISVTX)-0) 

xi°ele (ip); 
iput(ip); 

register struct inode *ip; 
reqister struct a { 

char *fname; 
int uid; 
int qid; 

} *uap; 

uap - (struct a *)u.u ap; 
if ((ip = owner()) - -NULL) 

return; 
ip->i uid - uap->uid; 
ip->i:::gid - uap->qid; 
if (u.u uid !- 0) 

-ip->i mode &- - (ISUID I ISGID); 
ip->i flaq I= - !CHG; 
iput(ip); 
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ssig() 
! 

kill() 
! 

register a; 
register struct 
struct a { 

proc *p; 

J *uap; 

int 
int 

signo; 
fun; 

register struct user *up; 

up = &u; 
uap - ( struct a *) up->u_ ap; 
a - uap->signo; 
if (a <= 0 I I a > NSIG 11 a -= SIGKILL) 

up->u _error = EINVAL; 
return; 

up->u rvall - up->u signal[a-1]; 
up->u-signal[a-1] --uap->fun; 
up->uyrocp->p_sig &= -(lL<<(a-1)); 
if (a = S!GCLD) { 

a = up->u__procp->p__pid; 
for (p - &proc[l]; p < (struct proc *)v.ve__proc; p++) 

if (a == p->p__ppid && p->p_stat = SZOMB) 
psignal (up->u__procp, SIGCLD); 

if (uap->fun&l) 
up->u__procp->p_sigign I= (l<<(uap->signo-1) l; 

else 
up->u__procp->p_sigign &- -(1« (uap->signo-1) I; 

register struct proc *p, *q; 
register arg; 
register struct a { 

J *uap; 
int f; 

int pid; 
int signo; 

register struct user *up; 

up= &u; 
uap = ( struct a ") up->u ap; 
if (uap->signo < 0 I I uap->signo > NSIG) ! 

up->u_error = EINVAL; 
return; 

/* Prevent proc 1 (init) from being SIGKILLed */ 
if (uap->signo - SIGKILL && uap->pid - 1) { 

up->u error = EINVAL; 
return; 

} 

f = O; 
arg - uap->pid; 
if {arg > 0) 

p - &proc[l]; 
else 

p = &proc[2]; 
q - up->u__procp; 
if (arg - 0 && q->p__pgrp - 0) { 

up->u_error - ESRCH; 
return; 

for (; p < ( struct proc *) v. ve __proc; p++) 
if (p->p stat -- NULL) 

continue; 
if (arg > O u p->p pid !- arg) 

continue; -
if (arg - O u p->p_pqrp !- q->p_pqrp) 

continue; 
if (arq < -1 u p->p_pqrp !- -arg) 

continue; 

3 

times() 
{ 

profil() 
{ 

I* 

} 

if ( ! 

f++; 

(up->u uid =- O I I 
up->u uid - p->p uid I I 
up->u=:ruid = p->p_uid 11 
up->u uid - p->p suid I I 
up->u - ruid - p->p suid ) l 
if (a;g > 0) { -

} else 

up->u _error - EPERM; 
return; 

continue; 

if (uap->signo) 
psignal (p, uap->signo); 

if (arg > 0) 

break; 

if (f ~ 0) 

up->u _error - ESRCH; 

register struct a { 
time_t (*times) [4]; 

} *uap; 
register struct user *up; 
time_t loctime[4]; 

up= &u; 
uap - (struct a *)up->u ap; 
if (v.v hz=60) { -

-if (copyout( (caddr t) &up->u utime, (caddr_t)uap->times, 
sizeof(*uap->ti:mes))) -

J else { 

up->u_error - EFAULT; 
SPL7 (); 
up->u rtime = lbolt; 
SPLO<); 

loctime[O] - up->u utime * 60 I v.v_hz; 
loctime[l] - up->u-stime * 60 I v.v hz; 
loctime[2] - up->u=:cutime * 60 I v.v_hz; 
loctime [3] = up->u cstime * 60 I v. v hz; 
if (copyout ( (caddr-t) &loctime [OJ, (caddr_tl uap->times, 

sizeof(loctime)) < 0) 

up->u_error = EFAULT; 
SPL7 (); 
up->u_rtime = lbolt*60/v.v_hz; 
SPLO (); 

register struct a { 

J *uap; 

short *bufbase; 
unsigned bufsize; 
unsigned pcoffset; 
unsigned pcscale; 

register struct user *up; 

up = &u; 
uap - ( struct a *) up->u ap; 
up->u__prof .pr_base = uap->bufbase; 
up->u__prof .pr_size - uap->bufsize; 
up->u__prof.pr_off - uap->pcoffset; 
up->u _prof. pr_ scale - uap->pcscale; 

* alarm clock signal 
*/ 

alarm() 
{ 

reqister struct proc *p; 
register c; 
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/* 

register struct a { 
int deltat; 

} *uap; 

uap - (struct a *)u.u_ap; 
n = u.u nrocp; 
~ - p->p clktim; 
p->p_clktim - uap->deltat; 
u.u_rvall = c; 

* indefinite wait. 
* no one should wakeup ( &u) 
*I 

pause() 
{ 

for(;;) 

5 19:08:27 1986 

(void) sleep( (caddr_t) &u, PSLEP); 

/* 
* mode mask for creation of files 
*/ 

umask() 
{ 

/* 

register struct a { 
int mask; 

} *uap; 
register t; 
register struct user *up; 

up - &u; 
uap - (struct a *)up->u_ap; 
t = up->u cmask; 
up->u cmask - uap->mask & 0777: 
up->u:=rvall - t; 

* Set IUPD and IACC times on file. 
*/ 

utime() 
{ 

register struct a { 
char *fname; 
time_t *tptr; 

) *uap; 
register struct inode *ip; 
time_t tv[2J; 

uap = (struct a *)u.u_ap; 
if (uap->tptr != NULL) { 

if (copyin( (caddr t)uap->tptr, (caddr_t)tv, sizeof(tv))) { 
u.u_error-= EFAULT; 

) 

l else { 

return; 

tv[OJ - time; 
tv[l] = time; 

ip - namei(uchar, 0): 

4 

ulimit () 
{ 

/* 

register struct a { 
int cmd; 
long arg; 

} *uap; 
register struct user *up; 
register n, ts; 

up = &u; 
uap - (struct a *)up->u ap; 
switch(uap->cmd) { -
case 2: 

case 1: 

case 3: 

default: 

if (uap->arg > up->u_limit && ! suser ()) 
return; 

up->u_limit = uap->arg; 

up->u raff - up->u limit; 
break-;- -

ts - up->u_tsize; 
n - maxmem - up->u ssize - v.v_usize; 
if (ts > minmem) -

n =MAX( (int)n-ts, (int)minmem-up->u ssize-v.v usize); 
n = MIN(n, MAXMEM-stoc(ctos (ts) )-stoc(ctos (up->u_ssize))); 
up->u_roff = v.v_ustart + ctob(stoc(ctos(ts)) + n); 
break; 

up->u_error = EINVAL; 

* phys - Set up a physical address in user's address space. 
*/ 

phys() 
{ 

/* 

register struct a { 
unsigned phnum; 
unsigned laddr; 
unsigned bcount; 
unsigned phaddr; 

} *uap; 

if ( ! suser ()) return: 

/* phys segment number */ 
/* logical address *I 
I* byte count *I 
/* physical address */ 

uap = (struct a *)u.u ap; 
dophys (uap->phnum, uap->laddr, uap->bcount, uap->phaddr); 

* reboot the system 
*I 

reboot() 
{ 

register i; 

update(): 
for (i = O; < 1000000; i++) 

if (ip - NULL) doboot (); 
return: 

if (u.u uid != ip->i uid && u.u uid !- 0) { 
-if (uap->tptr !- NULL) -

u. u _error - EPERM; 
els.e 

(void) access lip, IWRITE); 
} 

if ( !u.u error) 
lp->i flag I- IACC I IUPD I ICHG; 
iupdat (ip, &tv[OJ, &tv(l]); 

J 
iput (ip): 
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/* @(t)sysent.c 1.3 */ 
#include "sys/param.h" 
tinclude •sys/types. h" 
tinclude •sys/ systm. h" 

/* 

Fri Sep 5 19:08:04 1986 

* This table is the switch used to transfer 
* to the appropriate routine for processing a system call. 
*I 

int alarm(); 
int c...11dir(): 
int chmod(): 
int chown(); 
int chroot(); 
int close(); 
int creat(); 
int dup(); 
int exec(); 
int exece(); 
int fcntl (): 
int fork(); 
int fstat{); 
int getgid(); 
int getpid(); 
int getuid(): 
int gtime(); 
int gtty(); 
int ioctl(); 
int kill(); 
int link(); 
int lock(); 
int mknod(); 
int msgsys(): 
int nice(); 
int nosys(); 
int nullsys(); 
int open(); 
int pause(); 
int pipe(); 
int profil(l; 
int ptrace{); 
int read(); 
int rexit (); 
int saccess(); 
int sbreak(); 
int seek(); 
int semsys(); 
int setgid(): 
int setpgrp(); 
int setuid(); 
int shmsys (): 
int smount(): 
int ssig(); 
int stat(); 
int stime (); 
int stty(); 
int sumount(); 
int sync(): 
int sysacct (); 
int times(); 
int ulimit (): 
int umask(); 
int unlink(); 
int utime (); 
int utssys (); 
int wait(); 
int write(); 

tifdef UCB NET 
tinclude "!i"et/misc.h" 
/* net stuff */ 
int select () ; I* not implimented for character devices yet *I 
int gethostname () : 
int sethostname () ; 
int ssocket () ; 

1 

int sconnect ( ) ; 
int saccept(); 
int ssend(); 
int sreceive (); 
int ssocketaddr () ; 
int netreset () ; 
tendif 

/* 
* Local system calls 
*I 

int locking(); 
int phys(); 
int reboot(); 

struct sysent sysent [] 
{ 

no sys, 
rexit, 
fork, 
read, 
write, 
open, 
close, 
wait, 
creat, 
link, 
unlink, 
exec, 
chdir, 
gtime, 
mknod, 
chmod, 
ch own, 
sbreak, 
stat, 
seek, 
getpid, 
smount, 
sumount, 
setuid, 
getuid, 
stime, 
pt race, 
alarm, 
fstat, 
pause, 
utime, 
stty, 
gtty, 
saccess, 
nice, 
no sys, 
sync, 
kill, 
nosys, 
setpgrp, 
nosys, 
dup, 
pipe, 
times, 
profil, 
lock, 
setgid, 
getgid, 
ssig, 
msgsys, 
no sys, 
sysaoct, 
shmsys, 
semsys, 
ioctl, 
phys, 
locking, 
utssys, 
no sys, 

= 

/* = indir */ 
I* - exit */ 
/* = fork */ 
/* = read */ 
I* 4 = write */ 
I* 5 - open */ 
/* 6 = close */ 
/* 7 = wait */ 
/* 8 - creat */ 
/* 9 - link */ 
I* 10 = unlink */ 
/* 11 = exec */ 
/* 12 - chdir */ 
/* 13 = time */ 
I* 14 - mknod */ 
/* 15 = chmod */ 
/* 16 = chown; now 3 args */ 
/* 17 = break */ 
I* 18 - stat */ 
/* 19 = seek */ 
/* 20 = getpid */ 
/* 21 = mount */ 
I* 22 = umount */ 
/* 23 = setuid */ 
/* 24 - getuid */ 
I* 25 = stime */ 
/* 26 = ptrace */ 
/* 27 = alarm */ 
/* 28 - fstat */ 
/* 29 - pause */ 
I* 30 = utime */ 
/* 31 = stty */ 
I* 32 - gtty */ 
/* 33 - access */ 
/* 34 = nice */ 
I* 35 = sleep; inoperative */ 
/* 36 = sync */ 
/* 37 ~ kill */ 
/* 38 - x */ 
/* 39 - setpgrp *I 
I* 40 = tell - obsolete */ 
/* 41 = dup */ 
/* 42 - pipe */ 
/* 43 = times */ 
/* 44 - prof */ 
/* 45 - proc lock *I 
/* 46 - setgid *I 
I* 47 - getgid */ 
/* 48 - sig */ 
/* 49 - IPC Messages */ 
/* 50 - reserved for local use */ 
/* 51 - turn acct off/on */ 
I* 52 - IPC Shared Memory *I 
I* 53 - IPC Semaphores */ 
/* 54 - ioctl */ 
/* 55 - phys */ 
/* 56 - file locking *I 
/* 57 - utssys */ 
I* 58 - reserved for USG */ 
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exece, /* 59 - exece */ nosys, /* 121 = x */ 
umask, I* 60 = umask */ no sys, I* 122 = x */ 
chroot, /* 61 - chroot */ nosys, /* 123 - x */ 
fcntl, /* 62 - fcntl */ nosys, /* 124 - x */ 
ulimit, I* 63 = ulimit */ no sys, I* 125 = x */ 

no sys, /* 126 = x */ 
reboot, /* 64 = reboot *I nosys, /* 127 = x */ 
nosys, /* 65 - x */ ); 
no sys, /* 66 = x */ 
no sys, /* 67 ~ x *I 
nosys, /* 68 - x */ 
no sys, I* 69 - x */ 

tifdef UCB_NET 
select, /* 70 = select */ 
gethostname, /* 71 - gethostname */ 
sethostname, I* 72 = sethostname *I 
ssocket, I* 73 = socket */ 
saccept, /* 74 - accept */ 
sconnect, /* 75 = connect */ 
sreceive, /* 76 = receive */ 
ssend, I* 77 = send */ 
ssocketaddr, /* 78 = socketaddr */ 
netreset, /* 79 = netreset *I 

telse 
no sys, I* 70 - x *I 
nosys, /* 71 - x */ 
no sys, /* 72 = x */ 
no sys, /* 73 = x */ 
no sys, /* 74 = x *I 
nosys, I* 75 - x */ 
nosys, I* 76 - x *I 
no sys, /* 77 = x */ 
no sys, /* 78 = x */ 
no sys, /* 79 = x */ 

iendif UCB_NET 
no sys, I* 80 - x */ 
no sys, I* 81 - x */ 
no sys, /* 82 = x */ 
nosys, /* 83 = x *I 
no sys, /* 84 = x */ 
no sys, /* 85 = x */ 
nosys, /* 86 = x */ 
nosys, /* 87 - x */ 
no sys, /* 88 = x *I 
nosys, /* 89 = x */ 
nosys, /* 90 - x */ 
nosys, I* 91 - x *I 
nosys, /* 92 = x *I 
no sys, I* 93 - x *I 
no sys, /* 94 - x */ 
no sys, /* 95 - x */ 
nosys, I* 96 = x *I 
nosys, /* 97 = x *I 
no sys, I* 98 - x */ 
no sys, I* 99 - x *I 
nosys, /* 100 - x */ 
no sys, /* 101 - x */ 
nosys, /* 102 = x */ 
nosys, I* 103 - x */ 
no sys, /* 104 = x *I 
no sys, /* 105 - x */ 
nosys, I* 106 - x */ 
no sys, I* 107 - x */ 
no sys, /* 108 - x */ 
nosys, I* 109 - x */ 
nosys, I* llO = x */ 
nosys, /* 111 - x */ 
no sys, /* 112 = x *I 
nosys, I* 113 - x */ 
no sys, /* 114 - x */ 
nosys, I* 115 - x */ 
no sys, /* 116 - x */ 
nosys, /* 117 - x */ 
nosys, I* 118 - x */ 
no sys, /* 119 - x */ 
no~s.ys, /* 120 - x •/ 
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tinclude "sys/param.h" 
tinclude "sys/config .h" 
Hnclude "sys/types. h" 
tinclude •sys/mmu. h" 
Hnclude •sys/ sysmacros .h" 
tinclude •sys/dir .h11 

tinclude "sys/proc.h" 
tinclude •sys/seg.h" 
tinclude •sys/ signal.h" 
tinclude •sys/errno.h" 
tinclude •sys/user.h" 
#include •sys/systm.h" 
Hnclude •sys/inode.h" 
tinclude •sys/ino.h" 
tinclude "sys/file.h" 
Hnclude •sys/conf.h" 
Hnclude "net/misc.h" 
tinclude •net/protosw.h" 
tinclude "net/ socket. h" 
tinclude •net/socketvar .h" 
tinclude "net/ubavar. h" 
Hnclude •sys/map.h" 
Hnclude •sys/callo.h" 
tinclude "net/if .h" 
tinclude •net/in.h" 
tinclude "net/in_systm.h" 
tinclude "net/ip.h" 
Hnclude •net/ip_var .h" 
tinclude •sys/var .h" 

I* 
SCCS id @(t) syslocal.c 1.6 (Berkeley) 2/27/82 

*/ 

I* 
* These routines implement local system calls 
*I 

short 
int 
int 
int 
int 
char 
char * 

/* 

netoff = O; 
protoslow; 
protofast; 
ifnetslow; 
nselcoll; 
netstak[3000J; 
svstak; 

I* stack when system is "in the network" (mch.s) */ 
I* globle where mch. s saves current stack *I 

* Initialize network code. Called from main(). 
*/ 

netinit () 
{ 

extern struct uba device ubdinit [ J; 
register struct uba_driver *udp; 
register struct uba_device *ui = &ubdinit[O]; 

if (netoff) return; 
mbinit (): 
for(ui - &ubdinit[O] : udp - ui->ui driver ui++) { 

/* ud probe could go here *t 
ui->ui-alive = 1; 
udp->ud dinfo [ui->ui unit] - ui; 
(*udp->;:;:d_attach) (ui); 

tifdef !NET 
loattach () ; 
ifinit (); 
pfinit (): 

/* xxx */ 

/* must follow interfaces */ 
tendif 
tifdef TCPACKMOST 

/* 
• Fool some systems into thinking that tcp maxseg -- sbspace --
* max window. Ergo, force acking of most packets when talking -c.o 
* (the vax) 

1 

tendif 
} 

*I 
{ 

extern int tcp_sendspace, tcp_recvspace; 

tcp_sendspace = tcp_recvspace = 1024; 

/* netreset -- network reset system call */ 
/* 3/23/83 billn: doesnt quite work yet */ 
netreset() 
{ 

register wait - 100000; 
register s = spl6 (); 
register struct file *fp; 
extern int netisr; 

netoff = 1; 
netisr - 0; 

/* prevent net traffic (during resets) */ 

/* unbeknownst sockets to UNIX *I 
for (fp = &file [OJ: fp < (struct file *) v. ve_file; fp++) { 

if ( (fp->f_flag & FSOCKET) && fp->f_count) { 
bzero ((char *) fp, sizeof (struct file)); 

mbinit (): 
tifdef INET 

ifinit (): 
pfinit (): 

/* relink mbufs *I 

/* re-init interfaces */ 
/* must follow interfaces */ 

tendif 

splimp() 
{ 

splnet () 
{ 

I* 

splx(s); 
while (wait--): 
netoff = O; 

return spl6 (): 

return spl6 () ; 

/* wait for pending ints. */ 
/* allow traffic */ 

* Entered via software interrupt vector at spll. Check netisr bit array 
* for tasks requesting service. 
*/ 

netintr() 
{ 

register int onetisr; 

while ( spl 7 () , ( onetisr - neti sr) ) 
netisr - O; 
(void) splnet () : 
if (onetisr & (l«NETISR RAW)) 

rawintr () : -
if (onetisr & (l«NETISR IP)) 

ipintr(): -
if (protofast <= 0) { 

protofast - HZ PR _FAST HZ; 
pffasttimo () : 

if (protoslow <- 0) { 

} 

protoslow - HZ PR - SLOHHZ; 
pfslowtimo (): 

if (ifnetslow <- 0) { 
ifnetslow - HZ IFNET_SLOWHZ; 
if_slowtimo (); 
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int enprint = 0; /* enable nprintf */ 

/* 
* net printf. prints to net log area in memory (nlbase, nlsize) . 
*/ 

/* VARARGSl */ 
nprintf (fmt, xl) 
char *fmt: 
unsigned xl: 
{ 

/* 

if (enprint OJ return; 
/* billn -- do regular printf for now 
prf (fmt, &xl, 4): 

*/ 
printf (fmt, xl); 

* Select system call. 
*/ 

select() 
{ 

retry: 

register struct uap 
int nfd; 
fd_set *rp, *wp; 
long timo; 

*ap - (struct uap *)u.u_ap; 
fd set rd, wr: 
int nfds = O; 
long selscan () : 
extern setrun () : 
long readable - O, writeable = 0; 
time t t - time; 
int -;, tsel, ncoll, rem: 
label_t lqsav; 

if (ap->nfd > NOFILE) 
ap->nfd - NOFILE; 

if (ap->nfd < 0) { 
u.u_error = EBADF; 
return; 

) 

if (ap->rp && copyin( (caddr_t)ap->rp, (caddr_t)&rd,sizeof(fd_set))) 
return; 

if (ap->wp && copyin((caddr t)ap->wp, (caddr t)&wr,sizeof(fd set))) 
r~urn; - - -

ncoll = nselcoll; 
u. u procp->p flag I= SSEL; 
if (ap->rp) -

readable - selscan (ap->nfd, rd, &nfds, FREAD); 
if (ap->wp) 

writeable = selscan(ap->nfd, wr, &nfds, FWRITE); 
if (u. u error) 

-goto done; 
if (readable I I writeable) 

goto done; 
rem - (ap->timo+999) /1000 - (time - t); 
if (ap->timo -- O I I rem <= 0) 

goto done; 
s = spl6(); 
if ( (u.u procp->p flag & SSEL) - 0 11 nselcoll != ncoll) { 

"ii.u_procp::>p_flag &- -SSEL; 
splx(s); 
goto retry; 

u. u _procp->p _flag &- -SSEL; 
if (rem) { 

bcopy( (caddr t)u.u qsav, (caddr_t)lqsav, sizeof (label_t)); 
if (save(u.u-qsavJ) { 

rm_callout (setrun, (caddr_tl u. u_procp); 
u.u_error - EINTR; 

2 

done: 

/* 

) 

splx(s): 
goto done; 

rem - rem*v.v hz; 
timeout (setrun, (caddr_tl u. u_procp, rem): 

sleep( (caddr t) &selwait, PZERO+l); 
if (rem) { -

bcopy( (caddr_t) lqsav, (caddr_t)u. u_qsav, sizeof (label_t)); 
rm_callout(setrun, (caddr_t)u.u_procp); 

splx(s); 
goto retry; 

rd.fds bits[O] - readable; 
wr.fds-bits[O] =writeable; 
u.u rvall = nfds; 
if (ap->rp) 

(void) copyout( (caddr_t) &rd, (caddr_t)ap->rp, sizeof(fd_set) l: 
if (ap->wp) 

(void) copyout( (caddr_t) &wr, (caddr_t)ap->wp, sizeof(fd_set)): 

* remove entry in callout vector 
* which is scanned by clock interrupt 
*/ 

rm callout ( func, arg) 
int (*func) (): 
caddr_ t arg: 
{ 

long 

register struct callo *pl, *p2; 
register int tt: 
int pri; 

pl - &callout [ 0] ; 
pri - spl 7 (): 
while (pl->c func !- 0) { 

if ( (pl->c func ~ func) && (pl->c_arg -= arg)) 
break: 

pl++; 

if (pl >- (struct calla *)v.ve_call-1) { 

} 

printf("Timeout entry not found, not deleted\n"); 
return; 

/* copy everything that follows in the list up one 
position, adding our unused time to theirs */ 

tt - pl->c_time; 
p2 - pl; 
while(pl->c_func !- 0) ! 

p2++; 
pl->c time - p2->c time + tt; 
pl->c=:func - p2->c=:func; 
pl->c arg - p2->c arq; 
pl - p2; -

) 

splx(pri); 

selscan (nfd, fds, nfdp, flag) 
int nfd; 
fd set fds; 
int *nfdp, flag; 

struct file *fp; 
struct inode *ip; 
lonq bi ts, res - O; 
int i, able; 

bits - fds. fds bits [OJ; 
while (i - ffs(bits)) { 

if (i >- nfd) 
break; 

bits &- -(lL«(i-1)); 
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fp = u.u ofile[i-1]; 
if (fp .,,:; NULL) { 

u . u error - EBADF: 
return (O): 

if (fp->f_flag & FSOCKET) 
able = so select (( struct socket *) fp->f _socket, flag) : 

else { 
ip = fp->f inode; 
switch (ip=>i_mode & IFMT) { 

case IFCHR: 
tifdef notdef 

telse 

tendif 

case 
case 
case 
case 

able -
( *cdevsw [major (ip->i rdev)] . d select) 

((int) ip->i_rdev~ flag); -

I* 
* for now the only char device we need 
* to select on is the control side of 
* ptys -- for the rlogin deamon. At 
* some point someone can put general 
* select code into all char. devices. 
*/ 

{ 

extern int ptc _ dev; 

if (major ((int) (ip->i rdev)) =- ptc dev) 
able - ptcselect <(int) ip->i_rdev, flag); 

else 
able = O; 

break; 

IFIFO: 
IFBLK: 
IFREG: 
IFDIR: 

able - 1; 
break; 

if (able) 

return (res): 

res I= (lL«(i-1)); 
(*nfdp)++; 

ffs(mask) 
long mask; 

register int i; 
register imask; 

if (mask - 0) return (0): 
imask - loint (mask) ; 
for(i=l; i<-16; i++) { 

if (imask & 1) 
return (ii; 

imask >>- 1; 

imask = hiint (mask) ; 
for(; i<-32; i++) I 

if (imask & 1) 
return (i); 

imaak >>- l; 

return (0); /* can't get here anyway! */ 

tifdef notdef 
I *ARGSUSED* I 
seltrue (dev, :lag) 

3 

} 

tendif 

dev t dev; 
int-flag; 

return (1); 

selwakeup(p, coll) 
register struct proc *p; 
int coll; 

int s; 

if (coll) 
nselcoll ++; 
wakeup ( (caddr_t) &selwait); 

s - spl6(): 
if (p) { 

if (p->p wchan - (caddr t) &selwait) 
setrun (p) ; -

else { 

splx(s); 

if (p->p flag & SSEL) 
p->p_flag &= -SSEL; 

tifdef notdef 
I* ARGSUSED *I 
nulselect (x, y) 
{ 

} 

tendif 

return 0; 

char hostname (32] = "hostnameunknown": 
int hostnamelen = 16; 

gethostname () 
{ 

register struct a { 
char *hostname; 
int len; 

•uap - (struct a *)u.u_ap; 
register int len; 

len = uap->len; 
if (len > hostnamelen) 

len = hostnamelen; 
if (copyout ( (caddr_t)hostname, (caddr_t) uap->hostname, len)) 

u.u_error - EFAULT; 

sethostname () 
{ 

/• 

register struct a { 
char *hostname; 
int len; 

•uap - (struct a *)u.u_ap; 

if ( ! suser () ) 
return; 

if (uap->len > sizeof (hostname) - 1) { 
u. u error - EINVAL; 
return: 

hostnamelen - uap->len; 
if (copyin( (caddr_t)uap->hostname, hostname, uap->len + 1)) 

u.u_error - EFAULT; 
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Some misc. subroutines. Prob should be in a sep module 
*I 

tifdef notdef /* system 3 has it's own */ 
/* 
* Provide about n microseconds of delay 
*/ 

delay(n) 
long n; 
{ 

register hi, low; 

low = (n&Ol 77777); 
hi = n>>l6; 
if(hi-=0) hi=l; 
do ( 

do { ) while (--low); 
} while (--hi); 

) 

tendif 

I* 
* compare bytes; same result as VAX cmpc3. 
*/ 

bcmp(sl, s2, n) 
register char *sl, *s2; 
register n: 
{ 

do 
if(*sl++ l= *s2++) break; 

while {--n); 
return(n); 

/* 
* Insert an entry onto queue. 
*/ 
insque ( e, prev) 

- register struct vaxque *e, *prev; 

/* 

register x - spl 7 () : 
e->vq_prev = prev; 
e->vq_next = prev->vq_next; 
if (prev->vq_next) 

prev->vq_next->vq_prev = e; 
prev->vq_next - e; 
splx(x); 

* Remove an entry from queue. 
*/ 
remque(e) 

- register struct vaxque *e; 

register x = spl 7 () : 

e->vq_prev->vq_next - e->vq_next; 
if (e->vq_next) 

e->vq_ next->vq_prev - e->vq_prev; 
splx (x); 

struct proc * 
pf ind (pid) 

int pid; 

register struct proc *p; 

for (p-proc; p < 'proc [v. v proc] ; p++) 
if (p->p_pid -- pid) 

return (p): 
return ( (struct proc *) 0); 

4 

/* bzero(p,n) -- zero n bytes starting at p */ 

bzero(p,n) 
register char * p; 
register n; 
{ 

/* 

if (n) 

do { 
*p++ - O; 

) while (--n); 

iomalloc -- allocate elks of mem. for io. 
* Right now, no dma. 

*/ 
mbioalloc () 
{ 

return O; 

/* 
* mballoc should be combined with/done like memap(). THIS STUFF DEPENDS 
* ON MSIZE BEING A POWER OF 2. 
*/ 

tdefine MBUFCONFIG 1 /* undef extern of Mbuf, mbuf *I 
tinclude <net/mbuf .h> 

char mbufbufs [ (NMBUFS+l) *MSIZE); 

struct mbuf * 
mballoc() 
{ 

unsigned int location - (unsigned int) (&mbufbufs [OJ); 
int slop = location & (MSIZE-1); 

/* round actual buffers to MSIZE boundry */ 
return ( (struct mbuf*) (location + MSIZE - slop)); 
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/* tcp_debug.c 4.3 

tinclude •sys/param.h" 
tinclude "sys/config.h" 
tinclude "sys/errno.h" 
-tinclude "sys/types. h" 
tinclude •sys/systm.h• 
tinclude "net/misc. h" 
tinclude "net/mbuf.h• 
tinclude "net/ socket. h" 
tinclude "net/socketvar.h" 
tdefine PRUREQUESTS 
tinclude "net/protosw.h" 
tinclude "net/in.h" 
tinclude "net/route.h" 
tinclude "net/in_pcb.h" 
tinclude "net/in systm. h" 
tinclude "net/if-:-h" 
tinclude "net/ip.h" 
tinclude "net/ip var.h" 
tinclude "net/tcp.h" 
tdefine TCPSTATES 
tinclude "net/tcp fsm.h" 
tinclude "net/tcp-seq.h" 
tdefine TCPTIMERS­
tinclude "net/tcp timer .h" 
tinclude "net/tcp-var.h" 
tinclude "net/tcplp.h" 
tdefine TJ\NAMES 
tinclude "net/tcp debug .h" 
tinclude "errno.hn 

int tcpconsdebug = 1: 
I* 
* Tep debug routines 
*/ 

tcp_trace (act, ostate, tp, ti, 
short act, ostate; 
struct tcpcb *tp; 
struct tcpiphdr *ti; 
int req; 

tcp seq seq, ack; 
int - len, flags: 
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82/03/29 */ 

req) 

struct tcp_debug *td = &tcp_debug[tcp_debx++]: 

if (tcp_debx = TCP_NDEBUG) 
tcp debx ~ O; 

td->td time - - iptime () : 
td->t(:act = act; 
td->td ostate - ostate; 
td->td-tcb = (caddr t)tp; 
if (tp) -

td->td_cb = *tp; 
else 

bzero((caddr_t)&td->td_cb, sizeof (*tp)); 
if (ti) 

td->td_ti - *ti; 
else 

bzero ( (caddr t) &td->td ti, sizeof (*ti)); 
td->td_req - req; - -
if (tcpconsdebug - 0) 

return; 
if (tp) 

printf ("%x %s: ", tp, tcpstates [ostate]): 
else 

printf ("'?????'?2'? "l; 
printf("%s ", tanames[act]); 
switch (act) f 

case TA_INPUT: 
case TA_OUTPUT: 

Jlifndef WATCHOUT 

seq - ti->ti seq 
ack - ti->ti-ack 
len - ti->t(:len 

1 

tendif 

if (act ~ TA_OUTPUT) { 
seq = ntohl (seq) ; 
ack - ntohl (ack); 
len = ntohs ( (u_short) len); 

if (act = TA OUTPUT) 
len _:; sizeof (struct tcphdr); 

if (len) 
printf("[%x .. %x)", seq, seq+len); 

else 
printf("%x", seq); 

printf("@%x", ack); 
flags = ti->ti flags; 
if (flags) { -

tifndef lint 
char *cp - "<"; 

tdefine pf(f) ( if (ti->ti flags&TH /**/f) { printf("%s%s", cp, "f"); cp = 

pfCSYN); pfCACK); pf(FIN); pf(RST); 
tendif 

printf (">"): 

break; 

case TA USER: 

if (tp) 

- printf ("%s", prurequests [req&Oxff]): 
if ( (req & Oxff) = PRU SLOWI'IMO) 

printf("<%s>", tcptimers[req>>SJ); 
break; 

printf(" -> %s 0 , tcpstates[tp->t state]); 
/* print out internal state of tp ! '? ! * /-
printf ( "\n"): 
if (tp = 0 11 tcpconsdebug - 2) 

return; 
printf("\trcv (nxt,wnd) (%x,%x) snd (una,nxt,max) (%x,%x,%x)\n", 

tp->rcv nxt, tp->rcv wnd, tp->snd una, tp->snd nxt, tp->snd_max); 
printf("\tsnd (wll,wl2,wnd) (%x,%x,%x)\n", -

tp->snd_wll, tp->snd_wl2, tp->snd_wnd); 

) ) 
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/* %M% %I% %E% *I 

tinclude "sys/param.h" 
tinclude "sys/config .h" 
tinclude "sys/errno.h" 
tinclude •sys/types .h" 
tinclude •sys/systm.h" 
tinclude •net/misc.h" 
tinclude •net/mbuf. h" 
tinclude •net/protosw .h" 
tinclude •net/ socket. h 0 

Hnclude •net/ socket var. h" 
tinclude "net/in.h" 
tinclude •net I route . h" 
tinclude "net/in_pcb.h" 
tinclude "net/in_systm.h" 
tinclude "net/if.h" 
tinclude "net/ip.h" 
tinclude "net/ip_var.h" 
tinclude •net/tcp.h" 
tinclude •net/tcp_fsm.h" 
.finclude •net/tcp_seq.h" 
tinclude "net/tcp _timer. h" 
tinclude "net/tcp_var.h" 
tinclude •net/tcpip. h u 

tinclude •net/tcp_debug .h" 
tinclude •errno.h" 

int tcpprintfs - l; /* l=print, 2- panic */ 
short tcpcksum = 1: 
struct sockaddr in tcp in - AF_INET ) : 
struct tcpiphdr-tcp saveti; 
extern tcpnodelack; -

struct tcpcb *tcp_newtcpcb(); 
I* 
* TCP input routine, follows pages 65-76 of the 
* protocol specification dated September, 1981 very closely. 
*/ 

tcp input (mO) 
- register struct mbuf *mO; 

register struct tcpiphdr *ti; 
register struct inpcb *inp; 
register struct mbuf *m; 
struct mbuf *om = 0; 
int len, tlen, off: 
register struct tcpcb *tp - O: 
register int tiflags; 
register struct socket *so; 
register int todrop, acked; 
short ostate; 
struct in_ addr laddr: 

/* 
* Get IP and TCP header together in first mbuf. 
* Note: IP leaves IP header in first mbuf. 
*I 

tifdef SIGH 

tendif 

{ extern int intcpinput; J 
if (intcpinput) printf("intcpinput ... "); else intcpinput++; 

m - mO; 
ti - mtod (m, struct tcpiphdr *) : 

if (((struct ip *)ti)->ip hl > (sizeof (struct ip) » 2)) 
ip_stripoptions ( (-;truct ip *)ti, (struct mbuf *) 0); 

if (m->m_off > MMAXOFF 11 m->m_len < sizeof (struct tcpiphdr)) i 
if ( (m - m pullup(m, sizeof (struct tcpiphdr))) -- 0) { 

tci>stat. tcps _ hdrops++: 
tifdef SIGH 

intcpinput--; 
tendif 

return; 
} 

ti - mtod (m, struct tcpiphdr *) : 

1 

/* 
* Checksum extended TCP header and data. 
*/ 

tlen - ((struct ip *)ti)->ip len; 
len - sizeof (struct ip) + tlen; 
/* 
if ( (tlen > 576) 11 (len > 700)) 

printf ("len-%d, tlen-%d ! ! ! \n", len, tlen); 
*I 
if (tcpcksum) { 

register sum; 
ti->ti_next - ti->ti_prev = O: 
ti->ti xl ~ O: 
ti->ti-len - (u short)tlen; 

tifndef WATCHOUT - -

tendif 
ti->ti_len = htons ( (u_short) ti->ti_len); 

mbprint (m, •tin before ck"): 
nprintf ("len%o\n", (unsigned) len): 
/* 
if (len ~ 40) 

{inti; int j; printf("segment:\n");for(j=O;j<4;j++) {for(i-O;i<lO;i++)printf("%x ",(((char *)ti) [i+lO* 
if (ti->ti_sum - in_cksum(m, len) l { 
*I 
if (sum = in cksum(m, len)) { 

nprintf("badsum%o\n", ti->ti sum): 
tcpstat. tcps badsum++; 
if (tcpprintfs) 

/* 
printf("tcp cksum %x, length %d, loca %x\n",ti->ti_sum,len,ti); 
*/ 
printf ( •tcp ck sum %x, length %d, loca %x\n", sum, len, ti): 

if (len = 40) 
{int i; int j; printf("segment:\n") ;for(j=O;j<4;j++) {for(i=O;i<lO;i++)printf("%x ", ( ((char *)t 

if (tcpprintfs=2) panic("tcp ck\n"): 
goto drop; 

ti->ti_sum = sum; 

/* 
* Check that TCP offset makes sense, 
* pull out TCP options and adjust length. 
*/ 

off = ti->ti off << 2: 
if (off < sizeof (struct tcphdrl I I off > tlen) { 

tcpstat. tcps _ badoff++: 
goto drop; 

tlen -- off; 
ti->ti len - tlen; 
if (off > sizeof (struct tcphdr)) 

if ( (m - m_pullup(m, sizeof (struct ip) + off)) ~ 0) { 
tcpstat. tcps _ hdrops++: 

tifdef SIGH 

tendif 
intcpinput--; 

} 

return; 

ti - mtod (m, struct tcpiphdr *) : 
om - m get (M DONTWAIT) : 
if (om--- 0)-

goto drop; 
om->m off ~ MMINOFF: 
om->m-len - off - sizeof (struct tcphdr); 
I caddr t op - mtod(m, caddr t) + sizeof (struct tcpiphdr): 

MBCOPY(m, sizeof(struct tcpiphdr), om, O, om->m len); 
m->m_len -- om->m_len; -
bcopy (op+om->m len, op, 

(inti (m->m_len-sizeof (struct tcpiphdr))): 

tiflags - ti->ti_flags; 

/* 
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* Drop TCP and IP headers . 
*/ 

m->m_off +- sizeof(struct tcpiphdr); 
m->m_len -- sizeof(struct tcpiphdr); 

tifndef WATCHOUT 
/* 

tendif 

* Convert TCP protocol specific fields to host format. 
*I 

ti->ti_seq - ntohl (ti->ti_seq); 
ti->ti ack - ntohl(ti->ti ack); 
ti->ti=win - ntohs (ti->t(~win); 
ti->ti_urp - ntohs (ti->ti_urp); 

/* 
* Locate pcb for segment. On match, update the local 
* address stored in the block to reflect anchoring. 
*/ 

inp - in _pcblookup 
(&tcb, ti->ti src, ti->ti sport, ti->ti_dst, ti->ti_dport, 
INPLOOKUP_WILDCARD); -

I* 
* If the state is CLOSED (i.e., TCB does not exist) then 
* all data in the incoming segment is discarded. 
*I 

if (inp - 0) 

goto dropwithreset; 
tp - intotcpcb(inp); 
if (tp = 0) 

goto dropwithreset; 
so - inp->inp socket; 
if (so->so options & SO DEBUG) 

estate - tp->t state; 
tcp_saveti - *ti; 

/* 
* Segment received on connection. 
* Reset idle time and keep-alive timer. 
*/ 

tp->t idle = 0; 
tp->t=timer[TCPT_KEEP] = TCPTV_KEEP; 

I* 
* Process options. 
*/ 

if (om) 

/* 

tcp dooptions (tp, om) ; 
om= 0; 

* Calculate amount of space in receive window, 
* and then do TCP input processing. 
*I 

tp->rcv wnd - sbspace ( &so->so rev) ; 
if (tp-">rcv_wnd < 0) -

tp->rcv_wnd - 0; 

switch (tp->t_state) 

/* 
* If the state is LISTEN then ignore segment if it contains an RST. 
* If the segment contains an ACK then it is bad and send a RST. 
* If it does not contain a SYN then it is not interesting; drop it. 
* otherwise initialize tp->rcv_nxt, and tp->irs, select an initial 
* tp->iss, and send a segn1ent: 

<SEQ-ISS><ACK-RCV NXT><CTL-SYN,ACK> 
* Also initialize tp->s~d nxt to tp->iss+l and tp->snd una to tp->iss. 
* Fill in remote peer address fields if not previously-specified. 
* Enter SYN_RECEIVED state, and process any other fields of this 
• segment in this state. 
• / 

case TCPS_LISTEN: 

2 

/* 

if (tiflags ' TH RST) 
goto drop; 

if (tiflags & TH ACK) 
goto dropwithreset; 

if ( (tiflags & TH_SYN) - 0) 
goto drop; 

tcp in. sin addr = ti->ti src; 
tcp:=in.sinyort - ti->ti:=sport; 
laddr - inp->inp laddr; 
if (inp->inp laddr.s addr ~ 0) 

inp-">inp laddr - ti->ti dst; 
if (in pcbconnect (inp, (struct sockaddr in *) &tcp_in)) ( 

- inp->inp laddr - laddr; -
goto drop; 

tp->t template = tcp template (tp) ; 
if (tp->t template ...:: 0) ( 

i"Ii: _pcbdisconnect (inp) ; 
inp->inp laddr = laddr; 
tp = 0; -
goto drop; 

tp->iss = tcp iss; tcp iss += TCP_ISSINCR/2; 
tp->irs = ti-">ti seq; -
tcp sendseqinit (tp); 
tcp-rcvseqinit (tp); 
tp->t state = TCPS SYN RECEIVED; 
tp->t-timer[TCPT KEEP]-= TCPTV KEEP; 
goto trimthenstep6; -

* If the state is SYN SENT: 
if seq contains an ACK, but not for our SYN, drop the input. 
if seq contains a RST, then drop the connection. 
if seq does not contain SYN, then drop it. 

* otherwise this is an acceptable SYN segment 
initialize tp->rcv nxt and tp->irs 
if seq contains ack then advance tp->snd una 

*I 

if SYN has been acked change to ESTABLISHED else SYN_RCVD state 
arrange for segment to be acked (eventually) 
continue processing rest of data/controls, beginning with URG 

case TCPS SYN SENT: 
if ((tiflags & TH_ACK) && 

/* this should be SEQ LT; is SEQ LEQ for BBN vax TCP only */ 
(SEQ LT (ti->ti ack, tp->iss) I I 
SEQ-GT (ti->ti-ack, tp->snd max))) 

t.rim-c.benst.ep6: 

goto dropwlthreset; -
if (tiflags & TH RST) ( 

if (tiflags & TH ACK) ( 
tcp_drop(tp, ECONNREFUSED); 
tp - O; 

goto drop; 

if ( (tiflags & TH SYN) 0) 

goto drop; 
tp->snd una - ti->ti ack; 
if (SEQ-LT (tp->snd nxt, tp->snd una) ) 

-tp->snd nxt = tp->snd u"Ii:a; 
tp->t timer[TCPT REXMT] = 0; -
tp->irs - ti->ti-seq; 
tcp rcvseqinit (tp); 
tp-">t flags 1- TF ACKNOW; 
if (SEQ GT (tp->snd una, tp->iss)) 

-if (so->so-options & SO ACCEPTCONN) 
so-=>so state 1--ss CONNAWAITING; 

soisconnected(so); -
tp->t state - TCPS ESTABLlSliED; 
(void) tcp_ reass (tp, (struct tcpiphdr *) O) : 

I else 
tp->t state - TCPS_SYN_RECEIVED; 

goto trimthenstep6; 

I* 
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I* 

* Advance ti->ti seq to correspond to first data byte. 
* If data, trim to stay within window, 
* dropping FIN if necessary. 
*/ 

ti->ti seq++; 
if (ti=>ti len > tp->rcv wnd) 

todrop - ti->ti len - tp->rcv_wnd; 
m adj (m, -todrop): 
tT->ti len - tp->rcv wnd; 
ti->ti~)lags &= -TH_FIN; 

tp->snd_wll = ti->ti_seq - l; 
goto step6; 

w States other than LISTEN or SYN_SENT. 
* First check that at least some bytes of segment are within 
* receive window. 
*/ 

if (tp->rcv wnd = 0) { 
/* -
* If window is closed can only take segments at 
* window edge, and have to drop data and PUSH from 
* incoming segments. 
*/ 

if (tp->rcv nxt != ti->ti seq) 
goto dropafterack; 

if {ti->ti len > 0) { 

J 
J else I 

m adj (m, ti->ti len); 
tI->ti len - O; -
ti->t(~flags &= -(TH_PUSHITH_FIN); 

/* 
* If segment begins before rev nxt, drop leading 
* data (and SYN); if nothing left, just ack. 
*/ 

todrop - tp->rcv_nxt - ti->ti_seq; 
if (todrop > 0) { 

/* 

if (tiflags & TH SYN) { 
tiflags &°= -TH SYN; 
ti->ti flags &:;: -TH SYN; 
ti->ti-seq++; -
if (ti=>ti urp > 1) 

ti=»ti _ urp--: 
else 

tiflags &= -TH_URG; 
todrop--; 

if (todrop > ti->ti len I I 
todrop = ti->tI len && (tiflags&TH_FIN) ~ 0) 

goto dropafterack; 
m adj (m, todrop) ; 
tT->ti seq +- todrop; 
ti->ti-len -- todrop; 
if (ti::>ti urp > todrop) 

ti::>ti_urp -- todrop; 
else { 

tiflags &- -TH URG; 
ti->ti flags •= -TH URG; 
ti->t(:urp - O; -

* If segment ends after window, drop trailing data 
* (and PUSH and FINI: if nothing left, just ACK. 
*/ 

todrop - Cti->ti seq+ti->ti len) - (tp->rcv_nxt+tp->rcv_wnd): 
if (todrop > 0) T -

if (todrop >- ti->ti_len) 
goto dropafterack; 

m adj (m, -todrop): 
tT->ti len -- todrop; 
ti->ti~)lags &- -(TH_PUSHITH_FIN); 
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/* 
* If a segment is received on a connection after the 
* user processes are gone, then RST the other end. 
*/ 

if ( (so->so state & SS_USERGONE) && tp->t_state > TCPS_CLOSE_WAIT && 

ti->ti len) { 

/* 

tcp close {tp) : 
tp:: O; 
goto dropwithreset; 

* If the RST bit is set examine the state: 
SYN_RECEIVED STATE: 

If passive open, return to LISTEN state. 
If active open, inform user that connection was refused. 

ESTABLISHED, FIN WAIT 1, FIN WAIT2, CLOSE WAIT STATES: 
Inform user that connection was reset, and close tcb. 

*I 

CLOSING, LAST ACK, TIME_WAIT STATES 
Close the t"Cb. 

if (tiflags&TH_RST) switch (tp->t_state) 

case TCPS SYN RECEIVED: 
if (inp->inp socket->so options & so ACCEPTCONN) { 

I* a-miniature tcp close, but invisible to user */ 
if (tp->t_template) MSFREE (tp->t_template): 
MSFREE (tp); 
inp->inp_ppcb = 0: 
tp - tcp newtcpcb(inp): 
if (tp -= 0) { /* unlikely but just in case */ 

tcp drop(tp, ENOBUFS); 
tp :: 0; 
goto drop; 

tp->t state = TCPS LISTEN; 
inp->inp faddr.s addr = O; 
inp->inp-fport =-0; 
inp->inP.::laddr. s_addr = O; 
tp = 0; 
goto drop; 

tcp drop (tp, ECONNREFUSED) ; 
tp:: 0; 
goto drop; 

case TCPS_ESTABLISHED: 
case TCPS_FIN_WAIT_l: 
case TCPS_FIN_WAIT_2: 
case TCPS CLOSE WAIT: 

tcp_drop(tp, ECONNRESET); 
tp = 0; 
goto drop; 

case TCPS_CLOSING: 
case TCPS_LAST_ACK: 
case TCPS_TIME_WAIT: 

/* 

tcp close (tp) ; 
tp :; O; 
goto drop; 

* If a SYN is in the window, then this is an 

I* not quite right */ 

* error and we send an RST and drop the connection. 
*/ 

if (tiflaqs i; TH SYN) I 

/* 

tcp drop(tp, ECONNRESET); 
tp = 0; 
goto dropwithreset; 

* If the ACK bit is off we drop the seqment and ret-.i::::'.l. 
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*/ 
if ( (tiflags & TH_ACK) = 0) 

goto drop; 

/* 
* Ack processing. 
*/ 

switch (tp->t_state) 

/* 
* In SYN_RECEIVED state if the ack ACKS our SYN then enter 
* ESTABLISHED state and continue processing, othewise 
* send an RST. 
*/ 

case TCPS SYN RECEIVED: 

/* 

if (SEQ GT(tp->snd una, ti->ti ack) 11 
SEQ-GT(ti->ti ack, tp->snd-max)) 

-goto dropwithreset; -
tp->snd una++; /* SYN acked */ 
if (SEQ= LT (tp->snd_nxt, tp->snd_una)) 

tp->snd nxt = tp->snd una; 
tp->t timer [TCPT REXMT] - 0; -
if (so->so_options & SO_ACCEPTCONN) 

so->so state I= SS CONNAWAITING; 
soisconnected (so); -
tp->t state = TCPS ESTABLISHED; 
(void) tcp reass (tp, (struct tcpiphdr *) 0); 

tp->snd wll = ti->ti seq - 1; 
/* fall-into ... *I -

* In ESTABLISHED state: drop duplicate ACKs; ACK out of range 
* ACKs. If the ack is in the range 

tp->snd una < ti->ti ack <= tp->snd max 
* then advance-tp->snd una to ti->ti ack and drop 
* data from the retransmission queue-:- If this ACK reflects 
* more up to date window information we update our window information. 
*I 

case TCPS_ESTABLISHED: 
case TCPS_FIN_WAIT_l: 
case TCPS_FIN_WAIT_2: 
case TCPS_CLOSE_WAIT: 
case TCPS_CLOSING: 
case TCPS_LAST_ACK: 
case TCPS TIME WAIT: 

tdefine ourfinisa-;;ked - (acked > 0) 

if (SEQ_LEQ(ti->ti_ack, tp->snd_una)) 
break; 

if (SEQ GT (ti->ti ack, tp->snd max)) 
- goto dropafterack; -

acked = ti->ti_ack - tp->snd_una; 

/* 
* If transmit timer is running and timed sequence 
* number was acked, update smoothed round trip time. 
*/ 

if (tp->t rtt && SEQ GT(ti->ti ack, tp->t rtseq)) 
if (tp->t_srtt - 0) - -

tp->t_srtt - tp->t_rtt * 10; 
else 

tp->t srtt -
(tcp alpha * tp->t srtt) I 10 + 
(10 = tcp alpha) *-tp->t rtt; 

/* printf("rtt %d srtt(*lO) now %d\n", tp->t_itt, tp->t_srtt); */ 
tp->t_rtt - O; 

if (ti->ti ack -- tp->snd max) 
tp=>t_timer[TCPT_REXMT] - O; 

else ( 
TCPT RANGESET (tp->t timer [TCPT REXMT], 

(tcp beta * tp->t srtt) /100, TCPTV MIN, TCPTV_MAX); 
tp->t rtt - 1; - -
tp->t:=rxt.shift - 0; 
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if (acked > so->so snd. sb cc) ( 
sbdrop(&so=>so snd, so->so snd. sb cc); 
tp->snd wnd -=-so->so snd.sb cc; -

) else ( - - -
sbdrop(&so->so_snd, acked); 
tp->snd wnd -- acked; 
acked --0; 

if ( (so->so snd.sb flags & SB_WAIT) 11 so->so_snd.sb_sel) 
sowakeup(so); 

tp->snd una - ti->ti ack; 
if (SEQ-LT(tp->snd nit, tp->snd una)) 

-tp->snd_nxt = tp->snd_una; 

switch (tp->t_state) ( 

/* 
* In FIN WAIT 1 STATE in addition to the processing 
* for the ESTABLISHED state if our FIN is now acknowledged 
* then enter FIN WAIT 2. 
*I - -

case TCPS FIN WAIT 1: 

/* 

if (ourfinisacked) 

break; 

I* 
* If we can't receive any more 
* data, then closing user can proceed. 
*/ 

if (so->so state & SS CANTRCVMORE) 
soisdisconnected (so) ; 

tp->t_state = TCPS_FIN_WAIT_2; 

* In CLOSING STATE in addition to the processing for 
* the ESTABLISHED state if the ACK acknowledges our FIN 
* then enter the TIME-WAIT state, otherwise ignore 
* the segment . 
*/ 

case TCPS CLOSING: 

/* 

if (ourfinisacked) 

break; 

tp->t state = TCPS TIME WAIT; 
tcp cancel timers (tp); -
tp->t timer [TCPT 2MSL] = 2 * TCPTV_MSL; 
soisdisconnected(so); 

* The only thing that can arrive in LAST_ ACK state 
* is an acknowledgment of our FIN. If our FIN is now 
* acknowledged, delete the TCB, enter the closed state 
* and return. 
*/ 

case TCPS LAST ACK: 

/* 

if (ouifinisackedl 
tcp_ close (tp); 
tp - O; 

goto drop; 

* In TIME WAIT state the only thing that should arrive 
* is a retransmission of the remote FIN. Acknowledge 
* it and restart the finack timer. 
*/ 

case TCPS TIME WAIT: 
tp->t timer [TCPT 2MSL] - 2 * TCPTV_MSL; 
goto dropafterack; 

tundef ourfinisacked 
) 

step6: 
I• 
* Update window information. 
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*/ 
if (SEQ_LT(tp->snd_wll, ti->ti_seq) 11 tp->snd_wll -- ti->ti_seq && 

(SEQ LT (tp->snd wl2, ti->ti ack) I I 
tp->snd wl2 --ti->ti ack && ti->ti win > tp->snd_wnd)) { 

/* 

tp->snd wnd - ti->ti win: -
to->snd-wll - ti->ti-sea; 
tP->snd-wl2 - ti->ti-ack; 
/* - -

if (tp->snd_wnd > 0) 
*/ 
if (tp->snd wnd != 0) 

tp->t_timer[TCPT_PERSIST] - O; 

* Process segments with URG. 
*/ 

if ( (tiflags & TH URG) && ti->ti urp && 

TCPS HAVERCVDFIN(tp->t state)~ 0) 
f* -
* If this segment advances the known urgent pointer, 
* then mark the data stream. This should not happen 
* in CLOSE WAIT, CLOSING, LAST ACK or TIME WAIT STATES since 
* a FIN has been received from-the remote side. 
* In these states we ignore the URG. 
*/ 

if (SEQ GT (ti->ti seq+ti->ti urp, tp->rcv up)) 
- tp->rcv up = ti->ti seq + ti->ti 'iirp; 

so-> so_ aobmark = so-=>so _rcv. sb _ c-;- + 
(tp->rcv up - tp->rcv nxt) - l; 

if (so->so oabmark - 0) -

so=>so_state I- SS_RCVATMARK; 
#ifdef TCPTRUEOOB 

tendif 

/* 

/* 

if ( (tp->t_flags & TF_DOOOB) = 0) 

sohasoutofband (so): 
tp->t_oobflags &- -TCPOOB_HAVEDATA; 

* Remove out of band data so doesn't get presented to user. 
* This can happen independent of advancing the URG pointer, 
* but if two URG' s are pending at once, some out-of-band 
* data may creep in ... ick. 
*/ 

if (ti->ti urp <= ti->ti len) ( 
tcp_pulloutofband(so, ti); 

* Process the segment text, merging it into the TCP sequencing queue, 
* and arranging for acknowledgment of receipt if necessary. 
"' This process logically involves adjusting tp->rcv wnd as data 
* is presented to the user (this happens in tcp usr°i:eq. c, 
* case PRU_RCVD) . If a FIN has already been re-;-eived on this 
* connection then we just ignore the text. 
*/ 

if ( (ti->ti_len 11 (tiflags&TH_FIN)) && 
TCPS HAVERCVDFIN(tp->t state) ~ 0) 

ti flags - tcp_reass (tp, ti): 
if (tcpnodelack - 0) 

tp->t_flags I= TF_DELACK; 
else 

tp->t_flags I- TF_ACKNOW; 
I else 

m freem(m): 
tiflags &- -TH_FIN; 

/* 
* If FIN is received ACK the FIN and let the user know 
* that the connection is closing. 
*/ 

if (tifla9s & TH FIN) { 
if (TCPS-HAVERCVDFIN(tp->t state) - 0) { 

socantrcvmore (so) : -
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tp->t_flags 1- TF_ACKNOW; 
tp->rcv_nxt++; 

switch (tp->t_state) { 

I* 
* In SYN_RECEIVED and ESTABLISHED STATES 
* enter the CLOSE WAIT state. 
*/ -

case TCPS_SYN_RECEIVED: 
case TCPS_ESTABLISHED: 

/* 

tp->t state = TCPS_CLOSE_WAIT; 
break7 

* If still in FIN WAIT 1 STATE FIN has not been acked so 
* enter the CLOSING st-;;:te. 
*/ 

case TCPS_FIN_WAIT_l: 

/* 

tp->t_state - TCPS_CLOSING; 
break; 

* In FIN WAIT 2 state enter the TIME WAIT state, 
* starting the time-wait timer, turning off the other 
* standard timers. 
*/ 

case TCPS FIN WAIT 2: 

I* 

tP->t::::state - TCPS_TIME_WAIT; 
tcp cancel timers (tp) ; 
tp->t timer [TCPT 2MSL] = 2 * TCPTV_MSL; 
soisdisconnected(so); 
break; 

* In TIME_WAIT state restart the 2 MSL time_wait timer. 
*/ 

case TCPS TIME WAIT: 
tp->t - timer [ TCPT _ 2MSL] = 2 * TCPTV _MSL; 
break; 

if (so->so options & so DEBUG) 
tcp_trace(TA_INPUT, estate, tp, &tcp_saveti, 0): 

/* 
* Return any desired output. 
*/ 

(void) tcp_output (tp); 
fifdef SIGH 

intcpinput--: 
tend if 

return; 

dropafterack: 
/* 
* Generate an ACK dropping incoming segment if it occupies 
* sequence space, where the ACK reflects our state. 
*/ 

if ( (tiflags&TH RST) I I 
tlen ~ 0 ,, (tiflags& (TH_SYN I TH_FIN)) - 0) 

goto drop; 
if (tp->t_inpcb->inp_socket->so_options & SO_DEBUG) 

tcp_trace(TA_RESPOND, estate, tp, &tcp_saveti, 0): 
tcp_respond(tp, ti, tp->rcv_nxt, tp->snd_nxt, TH_ACK): 

fifdef SIGH 
intcpinput--; 

tendif 
return; 

dropwi threset: 
if (om) 

(void) m_free (om): 
/* 
* Generate a RST, dropping incoming segment. 
* Make ACK acceptable to originator of segment. 
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*/ 
if (tiflags & TH_RST) 

goto drop; 
if (tiflags & TH ACK) 

tcp_respond(tp, ti, (tcp_seq)O, ti->ti_ack, TH_RST); 
else { 

if (tiflags & TH SYN) 
ti->ti i;n++; 

tcp respond(tp~ ti, ti->ti seq+ti->ti len, (tcp_seq) O, 
-TH_RSTITH_ACK); - -

tifdef SIGH 
intcpinput--; 

tend if 

drop: 

return; 

/* 
* Drop space held by incoming segment and return. 
*/ 

if (tp && (tp->t_inpcb->inp_socket->so_options & SO_DEBUG)) 
tcp trace (TA DROP, ostate, tp, &tcp saveti, O) ; 

m_freem(m) ;- - -
tifdef SIGH 

intcpinput--; 
tendif 

return; 

tcp dooptions (tp, om) 
- register struct tcpcb *tp; 

register struct mbuf *om; 

register u char *cp; 
register int opt, optlen, cnt; 

MAPSAVE(); 
cp - mtod(om, u_char *); 

cnt - om->m len; 
for (; cnt > 0: cnt -- optlen, cp += optlen) { 

opt - UCP.AR (cp[O]); 
if (opt = TCPOPT_EOL) 

break; 
if (opt = TCPOPT NOP) 

optlen = l; 
else 

optlen = UCHAR(cp[l]); 
switch (opt) { 

default: 
break; 

case TCPOPT MAXSEG: 
if (optlen != 4) 

continue; 
bcopy( (caddr_tl (cp+2), (caddr_t) &tp->t_maxseg, 2); 

tifdef SMALLTCP 
tp->t_maxseg = 256; 

tendif 
#ifndef WATCHOUT 

tp->t_maxseg = ntohs ( (u_short) tp->t_maxseg); 
tendif 

break; 

tifdef TCPTRUEOOB 
case TCPOPT_WILLOOB: 

tp->t flags I - TF _DOOOB; 
printf("tp 'lx dooob\:1", tp): -

break; 

case TCPOPT OOBDATA: 
int-seq; 
register struct socket *so - tp->t_inpcb->inp_socket.: 
tcp_seq mark; 
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if (optlen != 8) 
continue; 

seq - UCHAR(cp[2J); 
if (seq < UCHAR(tp->t iobseq) I 

seq +- 256; -
printf(•oobdata cp[2] %d iobseq %d seq %d\n°, cp[2), tp->t_iobseq, seq); 

if (seq - UCHAR(tp->t_iobseq) > 128) { 

tp->t_oobflags I- TCPOOB_OWEACK; 
break; 

tp->t iobseq - cp(2J; 
tp->t-iobc = cp[3]; 
bcopy(cp+4, &mark, sizeof mark): 

tifndef WATCHOUT 
mark = ntohl (mark) : 

tendif 
so->so oobmark ~ so-> so rev. sb cc + (mark-tp->rcv nxt); 
if (so=>so oobmark ~ o) - -

so=>so state I= SS RCVATMARK; 
printf("take oob data %x input iobseq now %x\n", tP->t_iobc, tp->t_iobseq); 

sohasoutofband(so); 
break; 

case TCPOPT OOBACK: 
int-seq; 

if (optlen !- 4) 
continue; 

if (tp->t_oobseq !- cp[2J) 
printf("wrong ack\n"); 

break; 

printf(•take oob ack %x and cancel rexmt\n", cp[2]); 
tp->t oobflags &- -TCPOOB NEEDACK; 
tp->t=timer[TCPT_OOBREXMTJ = 0; 
break; 

tendif TCPTRUEOOB 
} 

/* 

) 
(void) m_free(om); 
MAPREST(I; 

* Pull out of band byte out of a segment so 
* it doesn't appear in the user's data queue. 
* It is still reflected in the segment length 
* sequencing purposes. 

for 

*/ 
tcp_pulloutofband(so, ti) 

register struct socket *so; 
register struct tcpiphdr *ti; 

register struct mbuf *m; 
register int cnt - ti->ti_urp - l; 

MAPSAVE(); 
m - dtom(ti); 
while (cnt >- 0) { 

if (m->m_len > cnt) { 
char *cp - mtod (m, caddr ti + cnt; 
struct tcpcb *tp - sototcpcb (so): 

tp->t iobc - *cp; 
tp->t=oobflags I= TCPOOB_HAVEDATA; 
bcopy(cp+l, cp, (int) (m->m_len - cnt - 1)); 

m->m_len--; 
goto out; 

cnt -- m->m_len; 
m - m->m next; 
if (m --0) 

break; 
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panic ( "tcp_pulloutofband") ; 
out: 

MAPREST(); 

tifdef WATCHOUT /* this is for the 11 */ 
tdefine ti mbuf ti sum 
tdefine DTOM(d) ( (struct mbuf *) ((d)->ti_mbuf) 
tdefine INSQUE (i, p) { \ 

struct tcpiphdr *tii; \ 
MSGET (tii, struct tcpiphdr, O) : if (tii ..... o) goto drop; \ 
insque (tii, p) ; \ 
tii->ti_len - (i)->ti_len; tii->ti_seq - (i)->ti_seq; \ 
tii->ti_flags = (i)->ti_flags; tii->ti_mbuf - mO; i = tii; 

telse 
tdefine DTOM(d) dtom(d) 
tdefine INSQUE (i, p) insque (i, p) 
tendif 

/* 
* Insert segment ti into reassembly queue of tcp with 
* control block tp. Return TH FIN if reassembly now includes 
* a segment with FIN. -
*/ 

tcp reass (tp, ti) 
- register struct tcpcb *tp; 

register struct tcpiphdr *ti; 

register struct tcpiphdr *q, *qp; 
register struct socket *so = tp->t inpcb->inp socket; 
register struct mbuf *m, *mO; - -
register int cnt,flags,empty = 0; 

I* 
* Call with ti=O after become established to 
* force pre-ESTABLISHED data up to user socket. 
*/ 

if (ti - 0) 

goto present; 
mo = dtom(ti); 

/* 
* Find a segment which begins after this one does. 
*/ 

for (q = tp->seg_next; q !- (struct tcpiphdr *)tp; 
q = (struct tcpiphdr *)q->ti next) 

if (SEQ_GT(q->ti_seq, ti:>ti_seq)) 
break; 

/* 
* If there is a preceding segment, it may provide some of 
* our data already. If so, drop the data from the incoming 
" segment. If it provides all of our data, drop us. 
*I 

if ( (struct tcpiphdr *)q->ti_prev != (struct tcpiphdr *)tp) { 
register int i; 

I* 

q - ( struct tcpiphdr *) q->ti _prev; 
/* conversion to int (in i) handles seq wraparound "/ 
i - q->ti seq + q->ti len - ti->ti seq; 
if (i > o) I - -

if (i >- ti->ti len) 
goto drop: 

m adj (mO, i); 
tl->ti len -- i; 
ti->ti_:::seq += i; 

q - (struct tcpiphdr *I (q->ti_next); 

• While we overlap succeeding segments trim them or, 
* if they are completely covered, dequeue them. 
*/ 

while ( q J- ( struct tcpiphdr *) tp) { 
register int i - (ti->ti_seq + ti->ti_len) - q->ti_seq; 
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if (i <= 0) 
break; 

if ( i < q->ti len) 
q->ti-seq += i; 
q->ti-len -- i; 
m adj(DTOM(al, ii; 
break: -

qp = q; 
q - ( struct tcpiphdr *) q->ti _next; 
m = DTOM(qp); 
remque(qp); 

tifdef WATCHOUT 

tendif 

present: 

MSFREE(qp); 

m _ freem (m) ; 

/* 
* Stick new segment in its place. 
* so avoid if possible. 

Insque stuff can be expensive, 

*I 
if (tp->seg_next ~ (struct tcpiphdr 

empty++; 
else 

INSQUE (ti, q->ti _prev) ; 

/* 

*)tp) 

* Present data to user, advancing rcv_nxt through 
* completed sequence space. 
*I 

if (TCPS HAVERCVDSYN (tp->t state) 0) 
goto out; -

if (!empty) ti = tp->seg_next; 

/* queue was empty */ 

if (ti - (struct tcpiphdr *)tp 11 ti->ti_seq != tp->rcv_nxt) 
goto out; 

if (tp->t state = TCPS SYN RECEIVED && ti->ti_len) 
goto out; - -

if (empty) { 

do 

to->rcv nxt +- ti->ti len; 
fiags --ti->ti_flags & TH_FIN; 
if (so->so state & SS CANTRCVMORE) 

m_freem(mO); -
else 

sbappend ( &so->so _ rcv, mo I ; 

sorwakeup(so); 
return (flags); 

tp->rcv_nxt +- ti->ti_len; 
flags - ti->ti_flags & TH_FIN; 
remque (ti) ; 
m - DTOM(ti); 
qp - ti; 
ti - (struct tcpiphdr *)ti->ti_next; 

tifdef WATCHOUT 

tendif 

drop: 

out: 

MSFREE (qp) ; 

if (so->so state & SS_CANTRCVMORE) 
m _ f re em (m) ; 

else 
sbappend(&so->so_rcv, m): 

} while (ti !- (struct tcpiphdr *)tp && ti->ti_seq = tp->rcv_nxt); 
sorwakeup(so); 
return (flags): 

m_freem(mO); 
return (0): 

if (empty) INSQUE (ti, tp); 
I* 
* If there are more than 10 tcp segments already queued, 
* drop the oldest one from the queue. This sometimes happens 
• when we get flooded with packets from unbuffered writes and 
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" there are gaps in the sequence numbers. (Why are gaps so likely 
* with unbuffered writes',?) A retransmit (covering all the 
* one byte segments queued) will occur in a moment. 
"/ 

cnt - 0; 
for {q = tp->seg_next; q !- (struct tcpiphdr *)tp; 

q - (struct tcpiphdr ") q->ti_next) 
cnt++; 

if (cnt > 10) { 
q - tp->seg next; 
m = DTOM(ql7 
rern_que !q) ,· 

Hfdef WATCHOUT 
MSFREE(q); 

tendif 
m _ freem (m) : 

return (0); 

8 



tcp_output~\,; 

/* %M% %I% %E% 

tinclude "sys/param.h" 
tinclude •sys/config .h" 
tin elude •sys/errno.h" 
tinclude •sys/t·:fpes .h• 
tinclude •sys/systm..h" 
tinclude •net/misc.h" 
tinclude •net/mbuf .h" 
tinclude •net/protosw. h" 
tinclude "net/socket.h" 
.finclude "net/socketvar .h 11 

tinclude •net/in.h" 
tinclude "net/route.h" 
tinclude "net/in_pcb.h" 
tinclude "net/in_systm.h" 
tinclude "net/ip.h" 
tinclude •net/ip var.h" 
tinclude •net/tcp.h" 
fdefine TCPOUTFLAGS 
tinclude "net/tcp fsm.h" 
tinclude "net/tcp-seq.h" 
tinclude •net/tcp-timer.h" 
tinclude "net/tcp-var. h" 
tinclude "net/tcpip.h" 
tinclude •net/tcp debug .h" 
tinclude •errno.hli 

char *tcpstates [) ; /* XXX *I 

Fri Sep 

*/ 

tdefine returnerr{e) { error - (e); goto out; l 

I* 

5 19:09:44 1986 

* Initial options: indicate max segment length 1/2 of space 
" allocated for receive; if TCPTRUEOOB is defined, indicate 
* willingness to do true out-of-band. 
*I 

tifndef TCPTRUEOOB 
u char tcp_initopt[4) - { TCPOPT_MAXSEG, 4, OxO, OxO, }; 
telse 
u_char tcp_initopt[6J TCPOPT_MAXSEG, 4, OxO, OxO, TCPOPT_WILLOOB, 2 }; 
tendif 

I* 
* Tep output routine: figure out what should be sent and send it. 
*/ 

tcp output (tp) 
- register struct tcpcb *tp; 

tifdef 

tendit: 
again: 

register struct socket *so - tp->t_inpcb->inp_socket; 
register int len; 
register struct mbuf *mO; 
int off, flags, win, error; 
register struct mbuf *m; 
register struct tcpiphdr *ti; 
register u char *opt ~ O; 
register unsigned optlen = 0; 
register int sendalot; 

/* 
* Determine length of data that should be transmitted, 
* and flags that will be used. 
* If there is some data or critical controls (SYN, RST) 
* to send, then transmit; otherwise, investigate further. 
*/ 

SIGH 
{ extern int intcpoutput; } 
{if (intcpoutput) printf("intcpoutput. .. "); intcpoutput++; l 

sendalot - O; 

off - tp->snd nxt - tp->snd una; 
len - MIN(so->so snd.sb cc,-tp->snd wnd+tp->t force) - off; 
if (len < 0) { - - - -

ret urnerr ( O) ; /* 121 */ /* past FIN */ 

1 

if (len > tp->t maxseq) { 
len - tP->t maxseg; 
sendalot - l; 

flags - tcp outflags [tp->t state]; 
if ( SEQ LT((tp->snd nxt +-len), (tp->snd una + so->so_snd.sb_cc)) 

flags &- -TH-FIN; -
if (flags & (TH SYNITH RSTITH FIN)) 

goto send; - -
if (SEQ_GT(tp->snd_up, tp->snd_una)) 

goto send; 

/* 
* sender silly window avoidance. 
* a maximum segment, at least 1/4 
* or are forced, do it; otherwise 
*/ 

If can send all data, 
of window do it, 
don't bother. 

if (len) { 
if (len ~ tp->t maxseg 11 off+len >= 

goto send; 
if (len * 4 >= tp->snd wnd) 

goto send; -
if (tp->t force) 

goto send: 

/* 
* Send if we owe peer an ACK. 
*/ 

if (tp->t flags&TF ACKNOW) 
goto send;-

so-> so_ snd. sb _cc) 

/* a lot */ 

tifdef TCPTRUEOOB 

fendif 

/* 
* Send if an out of band data or ack should be transmitted. 
*/ 

if (tp->t oobflags& (TCPOOB OWEACK I TCPOOB NEEDACK)) ) 
goto send: - -

I* 
* Calculate available window, and also amount 
* of window known to peer (as advertised window less 
*next expected input.) If this is 35% or more of the 
* maximum possible window, then want to send a segment to peer. 
*/ 

win = sbspace (&so->so _rcv); 
if (win > 0 && 

/* 

( (100* (win- (tp->rcv_adv-tp->rcv _nxt)) /so->so_rcv. sb hiwat) >- 35)) 
qoto send; 

* TCP window updates are not reliable, rather a polling protocol 
* using ''persist'' packets is used to insure receipt of window 
* updates. The three '•states'' for the output side are: 

idle not doinq retransmits or persists 
persisting to move a zero window 
(re)transmitting and thereby not persisting 

* tp->t timer [TCPT PERSIST) 
Is set when-we are in persist state. 

* tp->t force 
Is set when we are called to send a persist packet. 

* tp->t timer [TCPT REXMT] 
Is set when-we are retransmitting 

* The output side is idle when both timers are zero. 

* If send window is closed, there is data to transmit, and no 
* retransmit or persist is pending, then go to persist state, 
* arranqinq to force out a byte to get more current window information 
* if nothing happens soon. 
*/ 

if (tp->snd wnd - O && so->so snd. sb cc && 

tp->t timer[TCPT REXMT] ---0 && tp->t timer[TCPT PERSISTj -=Ji .; 
tp->t_rxtshift - O; - -
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send: 

tcp_setpersist (tp): 

/* 
* No reason to send a segment, just return. 
*I 

returnerr ( O) ; 

/* 
* Grab a header mbuf, attaching a copy of data to 
* be transmitted., and initialize the header from 
* the template for sends on this connection. 
*/ 

MGET(m, 0); 
if (m = 0) 

Hfdef SIGH 

tendif 
printf ("cant get header in tcpoutput\n•); 

returnerr (ENOBUFS); 

m->m off = MMAXOFF - sizeof (struct tcpiphdr); 
m->m::::len = sizeof (struct tcpiphdr); 
if (len) { 

m->m next= m copy(so->so snd.sb mb, off, len); 
if (m->m next~ 0) - -

len = O; 

ti - mtod (m, struct tcpiphdr *) ; 
if (tp->t template = 0) 

panic!"tcp output"!; 
bcopy( (caddr_t)tp->t_template, (caddr_t)ti, sizeof (struct tcpiphdr)); 

/* 
* Fill in fields, remembering maximum advertised 
* window for use in delaying messages about window sizes. 
*I 

ti->ti seq = tp->snd nxt; 
ti->ti-ack = tp->rcv - nxt; 

Hfndef WATCHOUT -

tendif 

ti->ti seq = htonl (ti->ti seq); 
ti->ti::::ack = htonl (ti->ti::::ack); 

/* 
* Before ESTABLISHED, force sending of initial options 
* unless TCP set to not do any options. 
*/ 

if (tp->t state < TCPS ESTABLISHED) 
if (tp->t_flags&TF_NOOPT) 

goto noopt; 
opt = tcp ini topt; 
optlen - sizeof (tcp initopt); 
* (u_short *I (opt + 2) = so->so_rcv. sb_hiwat I 2; 

tifdef SMALLTCP 
* (u_short *) (opt + 2) - 256; 

tend if 
tifdef TCPACKMOST 

tendif 
tifndef WATCHOUT 

tendif 

} else { 

* (u_short *)(opt + 2) = so->so_rcv.sb_hiwat; 

*(u_short *)(opt+ 2) = htons(*(u_short *)(opt+ 2)); 

if (tp->t_tcpopt -- 0) 
goto noopt; 

opt - mtod (tp->t tcpopt, u char *) ; 
optlen - tp->t_tcpopt->m_len; 

tifndef TCPTRUEOOB 
if (opt) 

telse 
if (opt II (tp->t_oobflags&(TCPOOB_OWEACKITCPOOB_NEEDACK))) 

tend if 

mo - m->m_next; 
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m->m next - m get (M DONTWAIT); 
if (m->m next-= 0)-{ 

(void) m free (m) ; 
m_freem(mO); 
returnerr (ENOBUFS); 

m->m next->m next = mO; 
mo --m->m_next; 
mO->m - off - MMINOFF; 
mO->m_len - optlen; 

tifdef WATCHOUT 
if (opt ~ tcp initopt) 

bcopy c!caddr _ t) opt, mtod (mO, caddr_ tl, (int) optlen): 
else 

MBCOPY(tp->t_tcpopt, 0, mO, O, (int)optlen): 
telse 

bcopy( (caddr_tl opt, mtod(mO, caddr_t), (int) optlenl; 
tend if 

opt = (u char *) (mtod (mO, caddr t) + optlen) : 
tifdef TCPTRUEOOB - -

if (tp->t oobflags&TCPOOB OWE.ACK) { 
printf("tp %x send OOBACK-for %x\n", tp->t iobseq); 

*opt++ = TCPOPT_OOBACK; 
*opt++ = 3; 
*opt++ = tp->t iobseq; 
mO->m len +- 3 7 
tp->t-oobflags &= -TCPOOB OWEACK; 
/* sender should rexmt cob to force ack repeat */ 

if (tp->t oobflags&TCPOOB NEEDACK) { 
tcp seq oobseq; -

printf("tp %x send OOBDATA seq %x data %x\n", tp->t_oobseq, tp->t_oobc); 
*opt++ - TCPOPT_OOBDATA; 
*opt++ - 8; 
*opt++ - tp->t_oobseq; 
*opt++ = tp->t oobc; 
oobseq = tp->t::::aobmark - tp->snd_nxt; 

tifndef WATCHOUT 

tendif 

tendif 

noopt: 

oobseq - htonl ( oobseq) ; 

bcopy ( (caddr _ t) &oobseq, opt, sizeof oobseq); 
mO->m len +- 8: 
TCPT RANGESET (tp->t timer [TCPT OOBREXMT], 

(tcp_beta*tp->t::::srtt) /100,-TCPTV_MIN, TCPTV_MAX): 

while (mO->m_len & Ox3) { 
*opt++ - TCPOPT EOL; 
mO->m_len++; -

optlen = mO->m len; 
ti = mtod (m, struct tcpiphdr *) : I* needed for 11 *I 
ti->ti_off - (sizeof (struct tcphdr) + optlen) >> 2; 

ti->ti flags - flags; 
win - sbspace(&so->so rev); 

tifndef TCPACKHOST -
if (win < so->so_rcv.sb_hiwat 4) 

telse 
if (win < so->so_rcv.sb_hiwat) 

tend if 
win - O; 

if (win > 0) 
tifndef WATCHOUT 

/* avoid silly window */ 

/* avoid silly window */ 

ti->ti_win - htons ( (u short) win); 
telse 

ti->ti_win - win; 
tendif 

if (SEQ GT (tp->snd up, tp->snd nxt)) 
-ti->ti urp-- tp->snd up - tp->snd nxt; 

tifndef WATCHOUT - - -
ti->ti_urp - htons (ti->ti_urp); 

tendif 
ti->ti_flags ,_ TH_IJRG; 

) else 
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/* 
* If no urgent pointer to send, then we pull 
* the urgent pointer to the left edge of the send window 
* so that it doesn't drift into the send window on sequence 
* number wraparound. 
*I 

tp->snd_up - tp->snd_una; /* drag it along */ 
/* 
* If anything to send and we can send it all, set PUSH. 
* (This will keep happy those implementations which only 
* give data to the user when a buffer fills or a PUSH comes in. 
*/ 

if (len && off+len ~ so->so snd. sb cc) 
ti->ti_flags I= TH_PUSH; -

I* 
* Put TCP length in extended header, and then 
* checksum extended header and data. 
*I 

if (len + optlen) { 
ti->ti len = sizeof (struct tcphdr) + optlen + len; 

tifndef WATCHOUT -

tendif 
ti->ti_len - htons( (u_short)ti->ti_len); 

mbprint (m, "before tout ck"); 

ti->ti_sum = in_cksum(m, sizeof (struct tcpiphdr) + (int) optlen + len); 
npr int f (•tout sum%x len%x \n", ti->ti _sum, si zeo f ( struct tcpiphdr) +optlen + len) ; 

I* 
* In transmit state, time the transmission and arrange for 
* the retransmit. In persist state, reset persist time for 
* next persist. 
*I 

if (tp->t force ~ 0) { 
i* 
* Advance snd_nxt over sequence space of this segment. 
*I 

if (flags & (TH_SYNITH_FIN)) 
tp->snd_nxt++; 

tp->snd_nxt += len; 

/* 
* Time this transmission if not a retransmission and 
* not currently timing anything. 
*I 

if (SEQ GT (tp->snd nxt, tp->snd max) && tp->t_rtt ~ 0) { 
-tp->t rtt :: l; -

tp->t=:rtseq - tp->snd_nxt - len; 

if (SEQ GT (tp->snd nxt, tp->snd max)) 
-tp->snd_max - tp->snd_nxt; 

I* 
* Set retransmit timer if not currently set. 
* Initial value for retransmit timer to tcp beta*tp->t srtt. 
* Initialize shift counter which is used for exponenti~l 
* backoff of retransmit time. 
*/ 

if (tp->t timer [TCPT REXMT] - 0 && 
tp->snd nxt !~ tp->snd una) ! 

TCPT RANGESET (tp->t timer [ TCPT REXMT], 
(tcp beta*tp->t-srtt) /100,-TCPTV MIN, TCPTV_MAX); 

tp->t_rxtshift - 0;- -

tp->t_timer[TCPT_PERSIST] - 0; 
l else { 

/* 

if (SEQ GTCtp->snd una+l, tp->snd maxi I 
-tp->snd_max - tp->snd_una+1; 

• Trace. 
"I 

if (so->so_options & SO_DEBUG) 

3 

out: 

tcp_trace(TA_OUTPUT, tp->t_state, tp, ti, 0); 

/* 
* Fill in IP length and desired time to live and 
* send to IP level. 
*/ 

( (struct ip *)ti)->ip len - sizeof (struct tcpiphdr) + optlen + len; 
( (struct ip *)ti)->ip-ttl = TCP TTL; 
if (error = ip output(m, tp->t Ipopt, (so->so options & so_DONTROUTE) 

&routetoif-: &tp->t_inpcb-">inp_route, 0))-{ 
returnerr (error); 

/* 
* Data sent (as far as we can tell) . 
* If this advertises a larger window than any other segment, 
* then remember the size of the advertised window. 
* Drop send for purpose of ACK requirements. 
*I 

if (win > O && SEQ GT (tp->rcv nxt+win, tp->rcv adv)) 
tp->rcv adv - tp->rcv-nxt + win; -

tp->t flags &= =(TF ACKNOWITF-DELACK); 
if (sendalot && tp->t force ~:: 0) 

goto again; -
returnerr ( O) ; 

tifdef SIGH 
intcpoutput--; 

tendif 
return {error); 

tcp setpersist (tp) 
- register struct tcpcb *tp; 

if (tp->t timer [TCPT REXMT]) 
p-;nic("tcp_output REXMT"l: 

/* 
* Start/restart persistance timer. 
*/ 

TCPT RANGESET {tp->t timer [TCPT PERSIST], 
( {tcp_beta * tp=>t_srtt) /100) « tp->t_rxtshift, 
TCPTV PERSMIN, TCPTV MAX); 

tp->t rxtshift++; -
if {tp->t rxtshift >= TCP MAXRXTSHIFT) 

tp->t_rxtshift - O; 
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/* tcp_subr.c 4 .27 

#include "sys/param. h" 
tin elude "sys/config. h" 
+include "sys/errno.h0 

!include •sys/types .h" 
#include •sys/systm.h" 
#include •net/misc.h" 
#include •net/mbuf. h" 
#include •net/ socket. h" 
#include •net I socket var . h" 
#include •net/protosw.h" 
#include •net/in.h" 
#include •net/route. h" 
#include •net/in_pcb. h" 
#include "net/in_systm.h" 
#include •net/if .h" 
#include •net/ip.h" 
#include "net/ip var.h" 
#include "net/ip::::icmp.h" 
#include "net/tcp.h" 
#include •net/tcp_fsm.h0 

#include "net/tcp_ seq. h" 
+include "net/tcp_ timer. h" 
#include "net/tcp var.h0 

#include •net/tcpip.h" 
#include "errno.h" 

/* 
" Tep initialization 
*/ 

tcp init() 
{ -

Fri Sep 

82/06/20 

tcp iss - l; /* wrong */ 
tcb~inp next = tcb.inp prev - &tcb; 
tcp alpha - TCP ALPHA; -
tcp::::beta - TCP_BETA; 

/* 

5 19:09:45 1986 

*/ 

* Create template to be used to send tcp packets on a connection. 
* Call after host entry created, allocates an mbuf and fills 
* in a skeletal tcp/ip header, minimizing the amount of work 
* necessary when the connection is used. 
*I 

struct tcpiphdr * 
tcp template (tp) 

- register struct tcpcb *tp; 

/* 

register struct inpcb *inp - tp->t inpcb; 
register struct tcpiphdr *n; -

MSGET (n, struct tcpiphdr, 1); 
if (n ~ 0) 

return {0); 
n->ti_pr = IPPROTO_TCP; 
n->ti len - htons (sizeof (struct tcpiphdr) - sizeof (struct ip)); 
n->ti-src = inp->inp laddr; 
n->ti-dst - inp->inp-faddr; 
n->ti-sport - inp->inp lport; 
n->ti-dport - inp->inp-fport; 
n->ti::::off - 5; -
return (n); 

• Send a single message to the TCP at address specified by 
• the given TC'P/TP header. rr !lags--o, then we make a copy 
* of the tcpiphdr at ti and send directly to the addressed host. 
* This is used to force keep alive messages out using the TCP 
* template for a connection tp->t template. If flags are given 
* then we send a message back to the TCP which originated the 
• segment ti, and discard the mbuf containing it and any other 
• attached mbufs. 

1 

* In any case the ack and sequence number of the transmitted 
* segment are as specified by the parameters. 
*/ 

tcp respond(tp, ti, ack, seq, flags) 
- register struct tcpcb *tp; 

register struct tcpiphdr "ti; 
register tcp seq ack, seq; 
register int-flags; 

register struct mbuf *m; 
register int win - o, tlen; 
register struct route *ro - 0: 

if (tp) 
win = sbspace(&tp->t_inpcb->inp_socket->so_rcv); 
ro = &tp->t_inpcb->inp_route; 

if (flags ~ 0) { 

} else { 

m = m get (M DONTWAIT) ; 
if (m-== 0)-

return; 
m->m off - MMINOFF; 
m->m-len - sizeof (struct tcpiphdr) + l; 
bcopy ( (caddr t) ti, mtod (m, caddr t), sizeof *ti); 
ti = mtod (m, - struct tcpiphdr *) ; -

flags = TH ACK; 
tlen = l; -

m = dtom(ti): 
m_freem(m->m_next); 
m->m next - O: 

fifndef newmbufs -
m->m_off - (int)ti - (int)m; 

felse 
m->m_off - (int) ti - mtobuf(m, int); 

tendif 
m->m len = sizeof (struct tcpiphdr): 

fdefine xchg(a,b,type) { type t; t=a; a=b; b-t; } 
xchg(ti->ti dst.s addr, ti->ti src.s addr, u_long); 
xchg(ti->ti::::dport:- ti->ti_sport, u_short); 

fundef xchg 
tlen = O; 

ti->ti_next = ti->ti_prev = 0; 
ti->ti xl = O; 
ti->ti-len = sizeof (struct tcphdr) + tlen; 
ti->ti-seq = seq; 
ti->ti-ack - ack; 

fifndef WATCHOUT 

tendif 

ti->ti len - htons ( (u short) ti->ti len); 
ti->ti-seq = htonl (ti-:>ti seq); 
ti->ti::::ack = htonl (ti->ti::::ack); 

ti->ti x2 - O; 
ti->ti-off = sizeof (struct tcphdr) >> 2: 
ti->ti-flags - flags; 
ti->ti-win = win; 

fifndef WATCHOUT 

fendif 

/* 

ti->ti_win - htons(ti->ti_win): 

ti->ti_urp - O: 

/* billn 
ti->ti sum - O; 
*/ -

ti->ti sum - in cksum(m, sizeof (struct tcpiphdr) + tlen); 
( ( struct ip *) tI) ->ip len - sizeof ( struct tcpiphdr) + tlen; 
( (struct ip *)ti)->ip-ttl - TCP TTL; 
(void) ip_output(m, (struct mbuf *JO, ro, 0); 

* Create a new TCP control block, makinq an 
* empty reassembly queue and hooking it to the arqument 
• pz:otocol. ,cont.r,a.l bl.ac.k. 
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*/ 
struct tcpcb * 
tcp newtcpcb(inp) 

- register struct inpcb *inp; 

reqister struct tcpcb *tp; 

MSGET (tp, struct tcpcb, 1); 
if (tp = OJ 

return (0); 

tp->seg next - tp->seg_prev = (struct tcpiphdr *)tp; 
I* cor-;;ection from Dan@sri-tsc 
tp->t rnaxseg - 576; 
tp->t-rnaxseg - 512; 
tp->t-flags = 0; 

/* satisfy the rest of the world */ 
/* satisfy the rest of the world */ 
/* sends options! */ 

/* 

tp->t-inpcb = inp; 
inp->inp_ppcb = (caddr_t)tp; 
return (tp) ; 

* Drop a TCP connection, reporting 
* the specified error. If connection is synchronized, 
* then send a RST to peer. 
*/ 

tcp drop(tp, errno) 
- register struct tcpcb *tp; 

register int errno; 

struct socket *so • tp->t_inpcb->inp_socket; 

if (TCPS HAVERCVDSYN (tp->t state)) 
tp->t state = TCPS -CLOSED; 
(void) tcp_output (tp); 

so->so error - errno; 
tcp_ close (tp) ; 

tcp abort (inp) 
- register struct inpcb •inp; 

tcp_close( (struct tcpcb *)inp->inp_ppcb); 

fifdef WATCHOUT 
#define ti_rnbuf ti_sum 
tdefine DTOM(d) ( (struct mbuf *) ((d)->ti_rnbuf) 
#else 
#define DTOM(d) dtorn(d) 
tendif 

I* 
* Close a TCP control block: 

*/ 

discard all space held by the tcp 
discard internet protocol block 
wake up any sleepers 

tcp close (tp) 
- register struct tcpcb *tp; 

register struct tcpiphdr *t; 
tifdef WATCHOUT 

register struct tcpiphdr *to; 
tendif 

register struct inpcb •inp - tp->t inpcb; 
register struct socket *so - inp->inp_socket; 

for (t - tp->seg next: t !- (struct tcplp!i.dr *) tp;) 
m_freem(DTOM(t)); 

tifdef WATCHOUT 
to - t; 

fendif 
t - fstruct tcpiphdr *)t->ti_next; 

tifdef WATCHOUT 
MSFREE (to); 
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fendif 
} 

if (tp->t template) 
MSFREE (tp->t template): 

if (tp->t tcpopt) -
(;oid) m free (tp->t tcpopti; 

if (tp->t ipopt) - -
{void) m_free (tp->t_ipopt): 

MSFREE (tp) ; 
inp->inp_ppcb - 0; 
soisdisconnected (so) ; 
in_pcbdetach(inpJ: 

tcp drain() 
{ -

tcp ctlinput (cmd, arg) 
- register int cmd; 

register caddr _ t arg; 

register struct in addr *sin; 
extern u _char inetctlerrrnap [ J : 

if (cmd < 0 11 cmd > PRC_NCMDS) 
return; 

switch (CJnd) { 

case PRC_ROUTEDEAD: 
break; 

case PRC_QUENCH: 
break; 

/* these are handled by ip */ 
case PRC - IFDOWN: 
case PRC_ HOSTDEAD: 
case PRC HOSTUNREACH: 

default: 

break; 

sin= &((struct icmp *)arg)->icmp ip.ip dst; 
in_pcbnotify(&tcb, sin, inetctlerrmap[cmdJ, tcp_abort); 
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tcp_timer.c 

I* tcp_timer.c 4.23 

#include "sys/param.h" 
#include 0 sys/config .h" 
#include "sys/errno.h0 

#include •sys/types.h• 
#include •sys/systm.h• 
#include "net/misc.h" 
#include •net/mbuf .h" 
#include "net/socket.h" 
#include •net/socketvar .h11 

#include "net/protosw. h" 
#include "net/in.h0 

#include •net/route.h" 
#include •net/in_pcb.h" 
#include •net/in systm.h 0 

#include •net/if~h" 
#include "net/ip.h" 
#include "net/ip var.h" 
#include "net/tcp.h" 
#include •net/tcp fsm.h" 
tinclude •net/tcp-seq.h" 
tinclude "net/tcp-timer. h" 
tinclude "net/tcp -var.h" 
tinclude "net/tcplp.h" 
tinclude •errno .h" 

int tcpnodelack = 0; 
tifdef SIGH 
int infasttimo = O; 
int inslowtimo - O; 
tendif 
I* 

Fri Sep 5 19:09:46 1986 

82/06/20 *I 

* Fast timeout routine for processing delayed acks 
*I 

tcp_fasttimo () 
{ 

register struct inpcb *inp; 
register struct tcpcb *tp; 
register int s = splnet () ; 

fifdef SIGH 

tendif 
if (infasttimo) printf("infasttimo ... "); else infasttimo++; 

inp = tcb.inp next; 
if (inp) -

for (; inp != &tcb; inp = inp->inp next) 
if ( (tp ~ (struct tcpcb *) Inp->inp_ppcb) && 

(tp->t flags & TF DELACK)) { 
tP:->t flags ,-: -TF DELACK; 
tp->t-flags I- TF ACKNOW; 
(void) tcp_output(tp): 

tifdef SIGH 
infasttimo--; 

tendif 
splx (s); 

/* 
* Tep protocol timeout routine called every 500 ms. 
* Updates the timers in all active tcb' s and 
* causes finite state machine actions if timers expire. 
*/ 

tcp_slowtimo (I 

{ 

register struct inpcb *ip, *ipnxt; 
register struct tcpcb *tp; 
register int s - splnet () : 
register int i; 

I* 
* Search through tcb' s and update active timers. 
*I 

tifdef SIGH 
if (inslowtimo) printf("inslowtimo ... "); else inslowtimo++: 
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tendif 
ip ~ tcb.inp next; 
if (ip - 0)-{ 

splx(s); 
tifdef SIGH 

tendif 
inslowtimo--; 

return; 

while (ip !- &tcb) { 
tp - intotcpcb (ip); 
if (tp = 0) 

continue; 
ipnxt - ip->inp next; 
for (i = 0; i <-TCPT NTIMERS; i++) { 

if (tp->t_tiiiier[i] && --tp->t_timer[i] -= 0) { 
(void) tcp usrreq (tp->t inpcb->inp socket, 

PRU sr.O'wTrMO, (struct mbuf *lo-; 
(caddr t) i): 

if (ipnxt-">inp_prev !- ip) 
goto tpgone; 

tpgone: 

tp->t idle++; 
if (tP->t rtt) 

tp->t_rtt++; 

ip = ipnxt; 

tcp_iss += TCP_ISSINCR/PR_SLOWHZ; 
splx(s); 

tifdef SIGH 

tend if 
) 

/* 

inslowtimo--; 

* Cancel all timers for TCP tp. 
*/ 

tcp cancel timers (tp) 
- register struct tcpcb *tp; 

register int i; 

for (i - 0; i < TCPT NTIMERS; i++) 
tp->t_timerffl - O; 

/* increment iss */ 

int tcp backoff[TCP MAXRXTSHIFT] = /* scaled by 10 */ 
10, 12, 14, 17, 20, 30, 50, 80, 160, 320 l; 

int tcprexmtprint - 1; 
int tcpexprexmtbackoff = O; 
/* 

* TCP timer processing. 
*/ 

tcp timers (tp, timer) 
- register struct tcpcb *tp; 

register int timer; 

switch (timer) { 

/* 
* 2 MSL timeout in shutdown went off. Delete connection 
* control block. 
*/ 

case TCPT_2MSL: 
tcp_close (tp): 
return; 

/* 
* Retransmission timer went off. Message has not 
* been acked within retransmit interval. Back off 
* to a longer retransmit interva::. and retransmit a:: 
* unacknowledged messages in the window. 
*/ 
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case TCPT REXMT: 
tP->t rxtshift++; 
if (tp->t rxtshift > TCP_MAXRXTSHIFT) 

tcp_drop(tp, ETIMEDOUT): 
return; 

} 

TCPT RANGESET (tp->t timer [TCPT REXMT], 
(int)tp->t srttllO, TCPTV MIN, TCPTV MAX); 

if (tcpexprexmtbackoff) { - -

} else { 

TCPT RANGESET(tp->t timer[TCPT REXMT], 
tp->t_timer [TCPT_REXMT] «-tp->t_rxtshift, 
TCPTV_MIN, TCPTV_MAX); 

TCPT RANGESET (tp->t timer [TCPT REXMT]' 
(tp->t timer[TCPT REXMT] *-

tcp backoff[tp->t rxtshift - l]) /10, 
TCPTV_MIN, TCPTV_MAX)7 

} 

if (tcprexmtprintl 
printf("rexmt set to %d\n", tp->t timer[TCPT REXMT]); 

tp->snd nxt - tp-">snd una; -
/* this-only transmits one segment! */ 
(void) tcp_output (tp); 
return; 

/* 
* Persistance timer into zero window. 
* Force a byte to be output, if possible. 
*I 

case TCPT PERSIST: 

/* 

tcp setpersist (tp); 
tp-">t force = l; 
(void) tcp output (tp) ; 
tp->t_force = o: 
return; 

* Keep-alive timer went off; send something 
* or drop connection if idle for too long. 
*/ 

case TCPT_KEEP: 

dropit: 

if (tp->t state < TCPS ESTABLISHED) 
g;to dropit; 

if (tp->t inpcb->inp socket->so options & SO_KEEPALIVE) 
if (tp->t idle >= TCPTV-MAXIDLE) 

g;to dropit; -

} else 

/* 
* Saying tp->rcv nxt-1 lies about what 
* we have received, and by the protocol spec 
* requires the correspondent TCP to respond. 
* Saying tp->snd una-1 causes the transmitted 
* byte to lie outside the receive window; this 
* is important because we don't necessarily 
* have a byte in the window to send (consider 
* a one-way stream!) 
*I 

tcp respond (tp, 
-tp->t_template, tp->rcv_nxt-1, tp->snd_una-1, 0); 

tp->t idle = O; 
tp->t timer [ TCPT KEEP J - TCP TV KEEP; 
return; - -

tcp drop (tp, ETIMEDOUT) ; 
ret'iirn; 

#ifdef TCPTRUEOOB 
/* 
* out-of-band data retransmit timer. 
*/ 

case TCPT OOBREXMT: 
if (tp->t flags & TF_NOOPT) 

return; 
(void) tcp output {tp); 
TCPT RANGESET (tp->t timer [TCPT OOBREXMT], 

(2 * tp->t_srttl/10, TCPTV::::MIN, TCPTV_MAX); 

2 

return; 
tend.if 
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I* tcp_ usrreq. c 1. 59 82/06/20 */ 

tinclude •sys/param.h" 
tinclude "sys/confiq. h" 
tinclude •sys/errno.h" 
tinclude "svs/tvnes .h" 
tinclude •sys/sy~tm.h" 
tinclude "net/misc.h" 
tinclude •net/mbuf .h" 
tinclude •net/socket.h" 
tinclude •net/socketvar .h" 
tinclude •net/protosw. h" 
tinclude •net/in.h" 
Hnclude •net I route . h" 
tinclude •net/in_pcb.h" 
tinclude •net/in_systm.h" 
tinclude •net/if .h" 
tinclude •net/ip.h" 
+include •net/ip_var.h" 
tinclude •net/tcp.h" 
tinclude •net/tcp_fsm.h" 
tinclude "net/tcp_seq.h• 
+include "net/tcp_ timer. h" 
tinclude •net/tcp var. h" 
tinclude "net/tcpip.h" 
tinclude "net/tcp_ debug. h" 
tinclude •errno.h" 

I* 
* TCP protocol interface to socket abstraction. 
*/ 

extern char *tcpstates [ l ; 
struct tcpcb *tcp_newtcpcb(); 

I* 
* Process a TCP user request for TCP tb. If this is a send request 
* then m is the mbuf chain of send data. If this is a timer expiration 
* (called from the software clock routine), then timertype tells which timer. 
*I 

tcp usrreq(so, req, m, addr) 
- struct socket *so; 

int req; 
struct mbuf *m; 
caddr _ t addr; 

register struct inpcb *inp = sotoinpcb(so): 
register struct tcpcb *tp; 
int s = splnet (); 
int error - 0; 
int ostate - 0; 
extern struct tcpcb * tcp disconnect () ; 
extern struct tcpcb * tcp:::: usrclosed ( l ; 

I* 
* When a TCP is attached to a socket, then there will be 
* a (struct inpcb) pointed at by the socket, and this 
* structure will point at a subsidary (struct tcpcb). 
* The normal sequence of events is: 

PRU_ ATTACH creating these structures 
PRU_ CONNECT connecting to a remote peer 
(PRU_SENDIPRU_RCVD)* exchanging data 
PRU_DISCONNECT disconnectinq from remote peer 
PRU DETACH deleting the structures 

* l'lith the-operations from PRU CONNECT through PRU DISCONNECT 
* possible repeated several tbiies. -

* MULTIPLE CONNECTS ARE NOT YET IMPLEMENTED. 
*/ 

if (inp - 0 " req !- PRU ATTACH) 
splx(s); -
return (EINVAL); /* XXX */ 

if (inp) { 
tp - intotcpcb(inp); 

tifdef KPROF 
tcp_acounts [tp->t_state] [req] ++; 
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tendif 
ostate - tp->t_state; 

switch (req) ! 

I* 
* TCP attaches to socket via PRU ATTACH, reserving space, 
* and internet and TCP control blocks. 
* If the socket is to receive connections, 
* then the LISTEN state is entered. 
*/ 

case PRU ATTACH: 
if (inp) 

/* 

error - EISCONN; 
break; 

error = tcp_attach(so, (struct sockaddr *)addr); 
if (error) 

break; 
if ( (so->so options & so DONTLINGERJ 0) 

so->so_linger = TCP_LINGERTIME; 
tp - sototcpcb (so) ; 
break; 

* PRU DETACH detaches the TCP protocol from the socket. 
* If the protocol state is non-embryonic, then can't 
* do this directly: have to initiate a PRU DISCONNECT, 
* which may finish later; embryonic TCB' s can just 
* be discarded here. 
*/ 

case PRU DETACH: 

I* 

tp - tcp_disconnect (tp); 
break; 

* Initiate connection to peer. 
* Create a template for use in transmissions on this connection. 
* Enter SYN SENT state, and mark socket as connecting. 
* Start keeP-alive timer, and seed output sequence space. 
"' send initial segment on connection. 
*/ 

case PRU CONNECT: 

/* 

error - in_pcbconnect (inp, (struct sockaddr_in *) addr); 
if (error) 

break; 
tp->t template = tcp template (tp) ; 
if (tp->t template ..:: 0) { 

in_pcbdisconnect (inpl: 
error - ENOBUFS; 
break; 

soisconnectinq (so) ; 
tp->t state = TCPS SYN SENT; 
tp->t-timer[TCPT KEEP]-- TCPTV KEEP; 
tp->iss - tcp iss; tcp iss +- TCP IssrncR/2; 
tcp sendseqinit (tp); - -
error = tcp output (tp) ; 
break; -

* Initiate disconnect from peer. 
* If connection never passed embryonic staqe, just drop; 
* else if don't need to let data drain, then can just drop anyways, 
* else have to beqin TCP shutdown process: mark socket disconnectinq, 
* drain unread data, state switch to reflect user close, and 
* send seqment (e.g. FIN) to peer. Socket will be really disconnected 
* when peer sends FIN and acks ours. 

* SHOULD IMPLEMENT LATER PRU_CONNECT VIA REALLOC TCPCB. 
*/ 

case PRU DISCONNECT: 

/* 

tp - tcp_ disconnect (tp) ; 
break; 



tcp_usrreq;~ Fri Sep 5 19:09:48 1986 

* Accept a connection. Essentially all the work is 
* done at higher levels; just return the address 
* of the peer, storing through addr. 
*/ 

case PRU_ACCEPT: { 

/* 

struct sockaddr _in *sin = ( struct sockaddr _in *) addr; 

if (sin) { 

break; 

bzero((caddr t)sin, sizeof (*sin)); 
sin->sin family - AF INET; 
sin->sin::J>ort = inp->inp_fport; 
sin-> sin_ addr = inp->inp _ faddr; 

* Mark the connection as being incapable of further output. 
*/ 

case PRU_SHUTDOWN: 

/* 

so cant sendmore (so) ; 
if (tp = tcp_usrclosed(tp)) 

error = tcp_output(tp); 
break; 

* After a receive, possibly send window update to peer. 
*/ 

case PRU RCVD: 

/* 

(void) tcp_output (tp); 
break; 

* Do a send by putting data in output queue and updating urgent 
* marker if URG set. Possibly send more data. 
*/ 

case PRU SEND: 
sbappend (&so->so_snd, m); 

tifdef notdef 

tendif 

if (tp->t flags & TF PUSH) 
tp->snd_end:; tp->snd_una + so->so_snd.sb_cc; 

error - tcp output (tp) ; 
break; -

/* 
* Abort the TCP . 
*I 

case PRU_ABORT: 
tcp drop (tp, ECONNABORTED); 
tp = O; 
break; 

I* SOME AS YET UNIMPLEMENTED HOOKS */ 
case PRU_ CONTROL: 

error - EOPNOTSUPP; 
break; 

case PRU - SENSE: 
error - EOPNOTSUPP; 
break; 

/* END UNIMPLEMENTED HOOKS */ 

case PRU RCVOOB: 
It (so->so_oobrnark -- O && 

(so->so_state & SS_RCVATMARK) -- 0) { 

error - EINVAL; 
break; 

if ( (tp->t_oobflags & TCPOOB_HAVEDATA) == Ol { 
error - EWOULDBLOCK; 
break; 

•mtod (m, caddr_t) = tp->t_iobc; 
break; 
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case PRU_SENDOOB: 
tifdef TCPTRUEOOB 

if (tp->t flags & TF OOOOB) { 
tp->t oobseq++: 
tp->(~oobc = *mtod(m, caddr_t): 
tp->t oobmark = tp->snd una + so->so snd.sb cc; 

printf("sendoob seq now %x oobc %x\n11 , tp->t oobseq, tp->t oobc): -
tp->t oobflags I- TCPOOB NEEDACK; -
/* what to do .. . '] */ -

tendif 

if (error = tcp_output (tp)) 
break; 

if (sbspace(&so->so_snd) < -512) { 
error - ENOBUFS; 
break; 

tp->snd up = tp->snd una + so->so_snd.sb_cc + l; 
sbappend(&so->so_snd~ m): 

tifdef notdef 

tendif 

int 
int 
/* 

if (tp->t flags & TF PUSH) 
tp->snd_end = tp->snd_una + so->so_snd.sb_cc; 

tp->t force = 1; 
error-= tcp output(tp); 
tp->t force - = O; 
break7 

case PRU SOCKADDR: 
in_setsockaddr ( (struct sockaddr_in *) addr, inp); 
break; 

/* 
* TCP slow timer went off; going through this 
* routine for tracing's sake. 
*/ 

case PRU SLOWTIMO: 

default: 

tcp timers (tp, (int) addr); 
req-1- (int)addr << 8; 
break; 

panic ( •tcp _ usrreq") : 

if (so->so_options & SO_DEBUG) 

I* for debug' s sake *I 

tcp_trace(TA_USER, estate, tp, (struct tcpiphdr *)O, req); 
splx(s); 
return (error): 

tcp sendspace = 1024*2; 
tcp::::recvspace - 1024*2; 

* Attach TCP protocol to socket, allocating 
* internet protocol control block, tcp control block, 
* bufer space, and entering LISTEN state if to accept connections. 
*I 

tcp_attach(so, sa) 
struct socket *so; 
struct sockaddr * sa; 

register struct tcpcb *tp; 
struct inpcb * inp; 
int error; 

error - in_pcbattach(so, &tcb, 
tcp sendspace, tcp recvspace, (struct sockaddr_in *) sa); 

if (error) -
return (error); 

inp - ( struct inpcb *) so-> so _pcb: 
tp - tcp newtcpcb(inp); 
if (tp -= 0) { 

in_pcbdetach(inp); 
return (ENOBUFS): 

if (so->so_options & SO_ACCEPTCONN) 
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/* 

tp->t_state - TCPS_LISTEN; 
else 

tp->t state = TCPS_CLOSED; 
return (0); -

* Initiate (or continue) disconnect. 
* If embryonic state, just send reset (once). 

5 19:09:48 1986 

* If not in ''let data drain'' option, just drop. 
* Otherwise (hard), mark socket disconnecting and drop 
* current input data; switch states based on user close, and 
* send segment to peer (with FIN). 
*/ 

struct tcpcb * 
tcp disconnect (tp) 

- struct tcpcb *tp; 

/* 

struct socket *so - tp->t_inpcb->inp_socket; 

if (tp->t state <~ TCPS LISTEN) { 
tcp_close(tp); -
tp = 0; 

J else if (so->so linger = 0) { 

tcp drop(tp, 0): 
tp-;::;; 0; 

} else { 
soisdisconnecting (so) ; 
sbflush(&so->so rev); 
if (tp - tcp usrclosed (tp)} 

(void) tcp_output (tp); 

return (tp) : 

* user issued close, and wish to trail through shutdown states: 
* if never received SYN, just forget it. If got a SYN from peer, 
* but haven't sent FIN, then go to FIN WAIT 1 state to send peer a FIN. 
* If already got a FIN from peer, then-almost done; go to LAST_ACK 
* state. In all other cases, have already sent FIN to peer (e.g. 
* after PRU SHUTDOWN), and just have to play tedious game waiting 
* for peer to send FIN or not respond to keep-alives, etc. 
* we can let the user exit from the close as soon as the FIN is acked. 
*I 

struct tcpcb * 
tcp_ usrclosed (tp) 

struct tcpcb *tp; 

switch (tp->t_state) 

case TCPS_LISTEN: 
case TCPS_SYN_SENT: 

tp->t state - TCPS_CLOSED; 
tcp close (tpl; 
tp = 0; 
break; 

case TCPS_SYN_RECEIVED: 
case TCP s - ESTABLISHED : 

tp->t state - TCPS_FIN_WAIT_l; 
break; 

case TCPS_CLOSE_WAIT: 
tp->t state - TCPS_LAST_ACK; 
break; 

if (tp && tp->t state >- TCPS FIN NAIT 2) 
soisdisconnected (tp->t inpcb->Inp socket): 

return (tp) ; - -

3 
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/* 
Lisa INS8250A device driver 

Copyright 1984 UniSoft Corporation 
*/ 

tinclude "sys/param.h" 
tinclude "sys/config .h" 
finclude •sys/types. h" 
tinclude •sys/systm.h" 
+include •sys/dir.h" 
tinclude •sys/signal.h" 
tinclude •sys/user.h" 
tinclude •sys/errno.h" 
tinclude "sys/file.h" 
tinclude •sys/tty.h0 

tinclude •sys/termio. h" 
#include •sys/conf.h" 
tinclude •sys/sysinfo.h" 
tinclude "sys/var.h" 
tinclude •setjmp.h" 
tinclude •sys/reg.h" 
tinclude •sys/mmu.h" 
tinclude •sys/proc.h" 

int teproc(); 

I* 
* structure to access Tecmar device registers 
*/ 

struct tedevice { 
char filll; 
char te_rbr; /* +l data register */ 

fdefine te dvlsb te rbr /* lsb of divisor latch */ 
char fill2; 
char te ier; 

fdefine te dvmsb t; ier 
/* +3 interrupt enable register */ 
/* msb of divisor latch */ 

char fill3; 
char te iir; /* +5 interrupt id register *I 
char fill4; 
char te lcr; I* +7 line control register */ 
char fill5; 
char te mer; I* +9 modem control register *I 
char fill6; 
char te lsr; /* +11 line status register *I 
char fill?; 
char te msr; /* +13 modem status register *I 
char fill8; 
char te scrat; I* +15 scratch register (8250-A only) */ 
char fill [Ox200-16); I* sized to make tedevice be Ox200 long 

}; 

/* 
* structure to access the interrupt reset bit 
*/ 

struct teidevice { 

struct tedevice fill[?];/* filler */ 
char skip; 
char te_intr; /* interrupt reset 

}; 

I* 

location */ 

* array used to remap ivec interrupt board slot number to tty slot 
*I 

int te_remap[3]; 

/* 
* Slot id to interrupt reset address 
*I 

struct teidevice *te idevice[3) - { 

}; 

( struct teid;vice •) (STDIO), 
(struct teidevice *) (STDIO+Ox4000), 
(struct teidevice *) {STDIO+Ox8000) 

extern struct tty te tty[l]; 
extern struct ttyptr-te_ttptr[l]: 

1 

*/ 

extern char te dparam[l]: 
extern char te - modem [ l J : 
extern int te_cnt; 

Ox80 /* modem control on bit */ tdefine MODEM 
tdefine tedev (d) ( (d)&Ox7f) !* from unix device nu.'!!ber to device */ 

tdefine BAUD50 
tdefine BAUD75 
tdefine BAUDllO 
#define BAUD134 
tdefine BAUD150 
tdefine BAUD300 
tdefine BAUD600 
tdefine BAUD1200 
tdefine BAUD1800 
tdefine BAUD2000 
tdefine BAUD2400 
tdefine BAUD3600 
tdefine BAUD4800 
tdefine BAUD7200 
#define BAUD9600 
tdefine BAUD19200 
#define BAUD38400 
tdefine BAUD56000 

2304 
1356 
1047 
857 
768 
384 
192 
96 
64 
58 
48 
32 
24 
16 
12 
6 

/* -1 means hangup, -2 means invalid */ 
int tebaudmap [ J - { 

-1, BAUD50, BAUD75, BAUDllO, BAUD134, BAUD150, BAUD134, 
BAUD300, BAUD600, BAUD1200, BAUD1800, BAUD2400, 
BAUD4800, BAUD9600, BAUD19200, BAUD38400 

}; 

/* Interrupt enable register bits */ 
tdefine ERBFI OxOl /* Enable received data available interrupt */ 
tdefine ETBEI Ox02 
tdefine ELSI Ox04 

/* Enable transmitter enable holding register empty interrupt */ 
/* Enable receiver line status interrupt */ 

fdefine EDSSI Ox08 /* Enable modem status interrupt */ 

/* Interrupt ident register bits *I 
tdefine IRQ OxOl /* Interrupt request, 0 if interrupt pending 
tdefine THE Ox02 /* Transmitter holding register empty */ 
tdefine IID Ox06 /* Interrupt ID bit mask *I 
tdefine RID Ox04 /* Interrupt receive bit mask *I 

/* Line control register bits *I 
tdefine BITS5 OxOO /* 5 bits */ 
tdefine BITS6 OxOl /* 6 bits *I 
tdefine BITS? Ox02 /* 7 bits *I 
tdefine BITS8 Ox03 I* 8 bits */ 
tdefine STOPl oxoo /* One stop bit */ 
tdefine STOP2 Ox04 /* Two stop bit *I 
tdefine PEN Ox08 /* Parity enable *I 
tdefine EPS OxlO /* Even parity select */ 
tdefine SPS Ox20 /* Stick parity */ 
tdefine SBRK Ox40 /* Set break *I 
tdefine DLAB Ox80 /* Di visor latch access. i/o direction bit */ 

/* Modem control register bits */ 
tdefine DTR OxOl /* Data terminal ready */ 
.fdefine RTS Ox02 /* Request to send */ 

I* Line status 
.fdefine DATARDY OxOl 
.fdefine av ERR Ox02 
.fdefine PE-ERR Ox04 
.fdefine FR-ERR Ox08 
.fdefine BR - INT OxlO 
.fdefine THRE Ox20 
.fdefine TEMT Ox40 

/* Modem status 
.fdefine DCTS OxOl 
.fdefine DDSR Ox02 

register bits */ 
/* Data ready */ 
/* overrun error on receiver */ 
/* Parity error */ 
/* Framing error * / 
/* Break interrupt • / 
/* 'l'rammdtter holding register 
I* Transmitter empty * / 

register bits *I 
/* Delta clear to send */ 
/* Delta data set ready */ 

*' 

fdefine TERI Ox04 
fdefine DDCD Ox08 

I* Trailing edqe rinq indicator */ 
/* Delta data carrier detect */ 

*/ 
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tdefine CTS 
tdefine DSR 
tdefine RI 
tdefine DCD 

OxlO 
Ox20 
Ox40 
Ox80 

int teslotsused - 0: 

I* 
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I* Clear to send *I 
/* Data set ready */ 
/* Ring indicator */ 
/* Data carrier detect */ 

* Initialize the baud rate 
slot - O, 1, or 2 

*/ 
teinit (slot) 
{ 

register i, val; 

if (teslotsused+4 > te cnt) { 

2 

printf("\n\nsystem only confiqured for %d tecmar ports\n\n", te_cnt): 
return(!): 

te remap[slot] - teslotsused; 
val - STDIO + slot*Ox4000 + Ox200; 
for (i = teslotsused; i < teslotsused+4; i++) ( 

te ttptr[i] .tt addr - val; 
te-ttptr[i) .tt-tty = &te tty[i]; 
val +- Ox200; - -

teslotsused +- 4; 
return(O); 

I* ARGSUSED *I 
teopen(dev, flag) 
dev t dev; 
{ -

register struct tedevice *addr: 
register struct tty *tp; 
register d; 

tifdef SINGLEUSER 
register struct proc *p; 

tendif SINGLEUSER 

d = tedev (dev); 
if (d >= te_cnt) 

u.u_error = ENXIO; 
return; 

tp - te_ttptr[d] .tt_tty; 
tifdef SINGLEUSER 

p - u.u_procp; 
if ( (p->p_pid - p->p_pgrp) 

&& (u. u ttyp - NULL) 
&& (tp->t_pgrp == 0)) { 

u.u_error ~ ENOTTY; 
return; 

tendif SINGLEUSER 
addr - (struct tedevice *)te ttptr[d] .tt addr; 
if (tp - O 11 addr ~ 0) { - -

u.u_error - ENXIO; 
return; 

tp->t index - d; 
SPLS ff: 
if ((tp->t_state& (ISOPENIWOPEN)) ~ 0) { 

tp->t_proc - teproc; 
ttinit (tp); 
tp->t iflag - ICRNL I !STRIP; 
tp->t-oflag - OPOST I ONLCR I TAB3; 
tp->t-lflag - ISIG I !CANON I ECHO I ECHOK; 
tp->t-cflag - sspeed I css I CREAD I HUPCL; 
teparam(dev); 

te modem [ d] - dev & MODEM; 
if- ( (dev&MODEM)--0 11 addr->te msr&DSR) 

tp->t_state I- CARR_ON7 
else 

tp->t state &= -CARR ON: 
if ( ! (flag & FNDELAY) ) -

SPLO(): 

while ( (tp->t state&CARR ON) == 0) ( 
tp->t-state 1~ wOPEN: 
(void) sleep( (caddr_t) &tp->t_rawq, TTOPRI): 

(*linesw[tp->t_line] .l_open) (tp): 

/* ARGSUSED */ 
teclose (dev, flaq) 
dev t dev: 
int-flag; 
( 

register struct tedevice * addr; 
register struct tty *tp; 
register d; 

d - tedev{dev): 
tp - te ttptr[d] .tt tty; 
( *linesw [tp->t line] .1 close) (tp); 
if (tp->t cflag&HUPCL)-{ 

addr - (struct tedevice *)te_ttptr[d] .tt_addr; 
d - O; 
addr->te_mcr - d; 

teread ( dev) 
dev t dev; 
{ -

register struct tty *tp; 

tp - te ttptr[tedev(dev)] .tt tty; 
(*linesw[tp->t_lineJ .l_read)(tp): 

tewrite (dev) 
dev_t dev: 
( 

register struct tty *tp; 

tp = te ttptr[tedev(dev)] .tt tty; 
(*linesw[tp->t_line] .l_write) !tp): 

teproc (tp, c:md) 
register struct tty *tp; 
{ 

start: 

register struct ccblock *tbuf; 
register struct tedevice *addr; 
register dev_t dev; 
int s; 
extern ttrstrt (): 

s - spltty(); 
dev - tp->t index; 
addr = (struct tedevice *)te_ttptr[dev] .tt_addr; 
switch (c:md) { 

case T_TIME: 
tp->t _state &- -TIMEOUT; 
goto start; 

case T_HFLUSH: 
tbuf - &tp->t tbuf; 
tbuf->c size =- tbuf->c count; 
tbuf->c - count - O; -
I* fall - through *I 

case T_RESUME: 
tp->t_state &- -TTSTOP; 
goto start; 

case T_OUTPUT: 
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if (tp->t state & (TTSTOP I TIMEOUT I BUSY)) { 
1* if ( (tp->t_state & BUSY) = 0) { 

3 

addr - (struct tedevice *) ( (int)addr & OxFCCOOO); 
( ( struct teidevice *) addr) ->te _ intr - dev; 

} */ 
break; 

} 

if (tp->t state & TTXOFF) { 
tP->t state &- -TTXOFF; 
tp->t-state 1- BUSY; 
addr->te_rbr = CSTOP; 
break; 

} 

if (tp->t state & TTXON) 
tp->t state &= -TTXON; 
tp->t-state 1- BUSY; 
addr->te_rbr - CSTART; 
break; 

tbuf = &tp->t tbuf; 
if ( (tbuf->cytr = 0) I I (tbuf->c count == 0)) { 

if (tbuf->c_ptr) 
tbuf->c_ptr -- tbuf->c_size - tbuf->c_count; 

if ( ! (CPRES & (*linesw[tp->t line] .1 output) (tp))) { 
break; - -

tp->t state I= BUSY; 
addr->te_ier = ERBFI I ETBEI I ELSI I EDSSI; 
addr->te_rbr - *tbuf->c_ptr++; 
tbuf->c_count--; 
break; 

case T_SUSPEND: 
tp->t_state I= TTSTOP; 
break; 

case T_BLOCK: 
tp->t state &= -TTXON; 
tp->t - state I= TBLOCK; 
tp->t::::state I= TTXOFF; 
goto start; 

case T _ RFLUSH: 
if ( ! (tp->t state&TBLOCK) ) 

break; 
/* fall through */ 

case T_UNBLOCK: 
tp->t state &= - (TTXOFF I TBLOCK); 
tp->t-state I= TTXON; 
goto ~tart; 

case T_BREAK: 

splx(s); 

tp->t state I- TIMEOUT: 
timeout (ttrstrt, (caddr_t)tp, v.v_hz»2); 
break; 

teioctl ( dev, cmd, arg, mode) 
dev t dev; 
{ -

if (ttiocom(te_ttptr[tedev(dev)].tt_tty, cmd, arg, mode)) 
teparam(dev); 

tepararn (dev) 
regist:er dev t: dev; 
I -

register struct tty *tp; 
register struct tedevice *addr; 
register int s, speed, oldpri; 
char c; 

tp - te ttptr[tedev(dev)] .tt tty; 
addr - (struct tedevice *)te-ttptr[tedev(dev) J .tt addr; 
/* check for invalid speed * 7 -
if ((speed - tebaudmap[tp->t_cflag & CBAUDJ) = -2) { 

s = O: 

I* 

u.u_error - EINVAL; 
return; 

* hangup the line 
*/ 

if (speed ~ -1) { 
addr->te_mcr - s; 
return; 

if (tp->t_state & BUSY) { 
te_dparam[tedev(dev) l = 1; 
return; 

/* 
* set new speed 
*I 

oldpri = spltty (): 
addr->te lcr = DLAB; 
addr->te -dvlsb = speed; 
addr->te::::dvmsb = speed >> 8; 
addr->te_lcr - s; 

/* 
* set line control information 
*/ 

if ( (tp->t_cflag & CSIZE) - CS8) 
s I- BITS8; 

else if ( (tp->t cflag & CSIZE) CS7) 
s l= BITS7; 

else if ( (tp->t cflag & CSIZE) CS6) 
s I= BITS6; 

else if ( (tp->t_cflag & CSIZE) = CSS) 
s I= BITSS; 

if (tp->t cflag & CSTOPB) 
s-1= STOP2; 

if (tp->t cflag & PARENB) 
if ( (tp->t_cflag & PARODD) 0) 

s I= PENIEPS; 
addr->te_lcr - s; 

/* 
* set modem control information 
*/ 

addr->te_mcr - DTR RTS; 

/* 
* enable interrupts 
*/ 

addr->te_ier = ERBFI I ETBEI I ELSI I EDSSI; 

/* 
* reset pending interrupts 
*/ 

c - addr->te _ rbr: 
c = addr->te _ lsr; 
c - addr->te msr: 
c - addr->te:::: iir: 

splx (oldpri); 

/* VARARGS */ 
teintr (ap) 
struct arqs *ap; 
I 

register struct t.edevice * addr; 
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again: 

restart: 

register struct ccblock *cbp; 
register struct tty *tp; 
register int c, lent, flg, iir, lsr; 
register char ctmp; 
int i, any; 
struct teidevice * iaddr: 
int index, s; 
char lbuf[3]; 

s - splS (); 
index - te_remap[ap->a_dev]: 
iaddr = te idevice [ap->a dev]: 
c = 0; - -

iaddr->te_intr - c; /* reset master interrupt */ 

any = 0: 
for (i = index; i < index+4; i++) { 

addr = (struct tedevice *)te_ttptr[i] .tt_addr; 

iir - addr->te iir: 
if (iir & IRQ)-

continue; 
tp = te ttptr[i] .tt tty; 
lsr - addr->te lsr; -
if (iir & RID)-{ 

sys info. rcvint ++: 
c - addr->te_rbr & OxFF; 
if (tp->t_rbuf.c_ptr - NULL) 

any++; 
goto restart; 

l 
if ( (lsr & DATARDY) ~ 0) 

c - 0; 
if (tp->t iflag & IXON) { 

ctmp = c & 0177; 
if (tp->t state & TTSTOP) { 

l else { 

if (ctmp - CSTART I I tp->t iflag & IXANY) 
(*tp->t_proc) (tp, T_RESUME): 

if (ctmp - CSTOP) 
(*tp->t_proc) (tp, T_SUSPEND); 

if (ctmp = CSTART 11 ctmp = CSTOP) { 
any++; 
goto restart; 

I* 
* Check for errors 
*/ 

lent = l; 
flg = tp->t iflag; 
if (lsr & (PE ERR I FR ERRIOV ERR I BR INT)) { 

if ( clsr & PE_ERR) °"&& (flg-& INPCK)) 
c I- PERROR; 

I 

if (lsr & OV_ERR) 
c I- OVERRUN; 

if (lsr & FR_ERR) 
c I- FRERROR; 

if (lsr & BR_INT) 
c - OVERRUN; I* reset char on a break *I 

if (c& (FRERRORIPERRORIOVERRUN)) 
if ( (c&0377) - 0) { 

if (flg&IGNBRK) 
any++; 
goto restart; 

I 
if (flg&BRKINT) { 

} 

else { 

signal (tp->t pgrp, SIGINT); 
ttyflush (tp, - (FREAD I FWRITE)); 
any++; 
goto restart; 

if {flg&IGNPAR) { 

l 

l else 

/* 

any++; 
goto restart: 

l 
if (flg&PARMRK) 

else 

lbuf[2] - 0377; 
lbuf[l] = O: 
lent = 3; 
sysinfo.rawch += 2: 

c = 0; 

if (flg&ISTRIP) 

else { 
c &- 0177; 

if (c ~ 0377 && flg&PARMRK) 
lbuf[l] - 0377; 
lent - 2: 

* Stash character in r_buf 
*/ 

cbp = &tp->t rbuf; 
if (cbp->c_ptr = NULL) 

any++; 
goto restart; 

if (lent !- ll { 
lbuf[O] - c; 
while (lent) 

*cbp->c ptr++ = lbuf[--lent]; 
if (--cbp->c count - 0) { 

cbp->c_ptr -- cbp->c_size; 
(*linesw[tp->t_line] .l_input) (tp): 

if (cbp->c size !- cbp->c count) { 
cbp->c_ptr -= cbp=>c_size - cbp->c count; 
{*linesw[tp->t_line] .l_input) (tp): 

} 

l else { 

any++; 

*cbp->c_ptr ~ c; 
cbp->c count--; 
(*linesw[tp->t_line] .l_input) (tp): 

goto restart; 

if (iir&THE) { 
sysinfo.xmtint++; 
tp->t state &- -BUSY; 
if (t~ dparam[i]) { 

- te dparam[i] - O; 
teparam(i): 

teproc(tp, T_OUTPUT); 
l else { 

any++; 

/* 
* must be a modem transition interrupt 
*/ 

temodem(tp, addr->te_msr); 

goto restart; 

if (any !- 0) 
goto again; 

splx(s); 

temodem(tp, msr) 
register struct tty *tp; 
{ 

if ( (tp->t_state& (ISOPENIWOPEN) 1--0) 
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return; 
if (msr & DSR 11 te mode..'!l[tp->t index] -- 0) { 

if ( (tp->t -;tate&CARR ON) ~ 0) { 
tp=>t state I:; CARR ON; 
if (tp->t state&WOPEN) 

l 
l else { 

1'!;keup( (caddr_t) ftp->t_rawq); 

if (tp->t state&CARR ON) { 
tp->t state &- -CARR ON; 
if (tp->t _ rbuf. c _ptr - !- NULL) 

ttyflush (tp, FREAD ! FWRITE) ; 
signal (tp->t_pqrp, SIGHUP); 

5 
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/* 
Lisa INS8250A device driver 

Copyright 1984 UniSoft Corporation 
*/ 

#include Hsys/param.h" 
tinclude "sys/config. h" 
tinclude "sys/types .h" 
tinclude "sys/systm.hu 
tinclude •sys/dir.h" 
tinclude •sys/signal.h" 
tinclude •sys/user.h" 
tinclude •sys/errno.h" 
tinclude •sys/file.h" 
tinclude •sys/tty.h" 
tinclude •sys/termio.h• 
tinclude •sys/conf .h" 
tinclude •sys/ sysinfo. h" 
tinclude •sys/var.h" 
tinclude •setjmp.h" 
tinclude "sys/reg.h" 
tinclude •sys/mmu.h" 
tinclude •sys/proc.h" 

int teproc(); 

/* 
* structure to access Tecmar device registers 
*/ 

struct tedevice { 
char filll: 
char te rbr; I* + 1 data register *I 

tdefine te dvlsb te rbr /* lsb of divisor latch */ 
char fill2; 
char te ier; 

tdefine te dvmsb te ier 
/* +3 interrupt enable register */ 
/* msb of divisor latch */ 

char fill3; 
char te iir; I* +5 interrupt id register *I 
char fill4; 
char te lcr; I* +7 line control register *I 
char fill5; 
char te mer; I* +9 modem control register *I 
char fill6; 
char te lsr: I* +11 line status register *I 
char fill7; 
char te msr; /* +13 modem status register */ 
char fills: 
char te scrat; I* +15 scratch register (8250-A only) */ 

fill [Ox200-16); char I* sized to make tedevice be Ox200 
): 

/* 
* structure to access the interrupt reset bit 
*I 

struct teidevice { 
struct tedevice fill ( 7 J : /* filler *I 
char skip; 
char te_intr; /* interrupt reset location */ 

); 

/* 
* array used to remap ivec interrupt board slot number to tty slot 
*/ 

int te_remap[3]; 

/* 
* Slot id to interrupt reset address 
*I 

struct teidevice *te idevice [ 3] - { 
(struct teidevice *)(STDIO), 

); 

( struct teidevice *) (STDIO+Ox4000), 
(struct teidevice *) (STDIO+Ox8000) 

ext.ern struct tt.y te t.t.y [ 1]: 
extern struct ttyptr - te _ ttptr [ 1 J ; 

long */ 

1 

extern char te dparam(l]: 
extern char te - modem [ l] ; 
extern int te_cnt; 

tdefine MJDEM 
tdefine tedev(d) 

oxeo /* modem control on bit */ 
( (d) &Ox7f) I* from u.."lix device n~"nber to device */ 

tdefine BAUD50 2304 
tdefine BAUD75 1356 
tdefine BAUDllO 1047 
fdefine BAUD134 857 
fdefine BAUD150 768 
fdefine BAUD300 384 
fdefine BAUD600 192 
fdefine BAUD1200 96 
fdefine BAUD1800 64 
fdefine BAUD2000 58 
fdefine BAUD2400 
fdefine BAUD3600 
fdefine BAUD4800 
fdefine BAUD7200 
tdefine BAUD9600 
fdefine BAUD19200 
tdefine BAUD38400 
fdefine BAUD56000 

48 
32 
24 
16 
12 
6 

/* -1 means hangup, -2 means invalid */ 
int tebaudmap ( J = { 

-1, BAUD50, BAUD75, BAUDllO, BAUD134, BAUD150, BAUD134, 
BAUD300, BAUD600, BAUD1200, BAUD1800, BAUD2400, 
BAUD4800, BAUD9600, BAUD19200, BAUD38400 

}; 

I* Interrupt enable register bits */ 
fdefine ERBFI OxOl 
fdefine ETBEI Ox02 
fdefine ELSI Ox04 
fdefine EDSSI Ox08 

/* Enable received data available interrupt */ 
/* Enable transmitter enable holding register empty interrupt */ 
/* Enable receiver line status interrupt */ 
/* Enable modem status interrupt *I 

/* Interrupt ident register bits *I 
fdefine IRQ OxOl 
fdefine THE Ox02 
fdefine IID Ox06 
fdefine RID Ox04 

/* Line control 
tdefine BITS5 OxOO 
fdefine BITS6 OxOl 
fdefine BITS7 Ox02 
fdefine BITS8 Ox03 
fdefine STOPl OxOO 
fdefine STOP2 Ox04 
fdefine PEN Ox OB 
fdefine EPS OxlO 
fdefine SPS Ox20 
fdefine SBRK Ox40 
tdefine DLAB Ox80 

/* Interrupt request, 0 if interrupt pending */ 
/* Transmitter holding register empty */ 
/* Interrupt ID bit mask */ 
/* Interrupt receive bit mask */ 

register bits */ 
I* 5 bits */ 
I* 6 bits */ 
/* 7 bits *I 
/* 8 bits *I 
/* One stop bit */ 
/* Two stop bit */ 
/* Parity enable */ 
/* Even parity select *I 
I* Stick parity */ 
/* Set break *I 
/* Divisor latch access. i/o direction bit */ 

/* Modem control register bits */ 
fdefine DTR OxOl /* Data terminal ready */ 
tdefine RTS Ox02 /* Request to send */ 

/* Line status 
fdefine DATARDY OxOl 
tdefine ov ERR Ox02 
tdefine PE - ERR Ox04 
fdefine FR-ERR Ox08 
tdefine BR - INT OxlO 
tdefine THR!: Ox20 
tdefine TEMT Ox40 

/* Modem status 
fdefine DCTS OxOl 
tdefine DDSR Ox02 
tdefine TERI Ox04 
tdefine DDCD Ox08 

register bits */ 
/* Data ready */ 
I* overrun error on receiver */ 
/* Parity error */ 
I* Framing error *I 
/* Break interrupt *I 
I* Transmitter holding register 
I* Transmitter empty */ 

register bits */ 
/* Delta clear to send */ 
I* Del ta data set ready *I 

*/ 

I* Trailinq edqe ring indicator *I 
/* Delta data carrier detect */ 
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fdefine CTS OxlO /* 
fdefine DSR Ox20 /* 
#define RI Ox40 /* 
#define DCD oxso I* 

int teslotsused = 0; 

/* 
* Initialize the baud rate 

slot ~ O, 1, or 2 
*/ 

teinit (slot) 
{ 

register i, val; 

Fri Sep 

Clear to send *I 
Data set ready */ 
Ring indicator *I 
Data carrier detect 

if (teslotsused+4 > te cnt) { 
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*/ 

printf("\n\nSystem only configured for %d tecmar ports\n\n", te_cnt): 
return(l); 

te remap[slot] = teslotsused; 
val - STDIO + slot*Ox4000 + Ox200; 
for (i = teslotsused; i < teslotsused+4; i++) { 

te ttptr[i] .tt addr = val; 
te-ttptr[i] .tt-tty = &te tty[i]: 
val +- Ox200; - -

teslotsused +- 4; 
return(O): 

I* ARGSUSED *I 
teopen(dev, flag) 
dev_t dev; 
{ 

register struct tedevice *addr; 
register struct tty *tp; 
register d; 

tifdef SINGLEUSER 
register struct proc *p; 

tendif SINGLEUSER 

d = tedev(dev); 
if (d >= te_cnt) 

u.u_error = ENXIO; 
return; 

tp = te_ttptr[d] .tt_tty; 
fifdef SINGLEUSER 

p - u.u_procp; 
if ( (p->p_pid - p->p_pgrp) 

&& (u.u ttyp - NULL) 
&& (tp->t_pgrp ~ 0) l { 

u. u_ error = ENOTTY: 
return; 

tendif SINGLEUSER 
addr - (struct tedevice *)te ttptr[d] .tt addr; 
if (tp -- 0 11 addr - 0) { - -

u.u_error - ENXIO; 
return; 

tp->t index - d; 
SPL5 tl; 
if ( (tp->t state& (I SOP EN I WOPEN)) - 0) ! 

tp=>t_proc - teproc; 
ttinit (tp): 
tp->t_iflag = ICRNL I !STRIP; 
tp->t_oflag - OPOST I ONLCR I TAB3; 
tp->t lflag - ISIG I !CANON I ECHO I ECHOK; 
tp->t=cflag - sspeed I CSS I CREAD I HUPCL; 
teparam(dev); 

te modem[d] - dev & MODEM; 
if- ( (dev&MODEM)--0 I I addr->te msr&DSR) 

tp->t_state I- CARR_ON7 
else 

2 

tp->t state &= -CARR ON; 
if (!(flag & FNDELAY)) -

SPLO (): 

while ( (tp->t state&CARR ON) ~ 0) ! 
tp->t-state I- wOPEN; 
(void) sleep( (caddr_tl &tp->t_rawq, TTOPRI); 

(*linesw[tp->t_line] .l_openl (tp): 

I* ARGSUSED *I 
teclose ( dev, flag! 
dev t dev; 
int-flag; 
{ 

register struct tedevice * addr; 
register struct tty *tp; 
register d; 

d = tedev(dev); 
tp = te ttptr[d] .tt tty; 
(*linesw[tp->t lineJ.l close) (tp): 
if (tp->t_cflag&HUPCL)-{ 

addr = (struct tedevice *)te_ttptr[d] .tt_addr; 
d = 0; 
addr->te_mcr = d; 

teread (dev) 
dev_t dev; 
{ 

register struct tty *tp; 

tp - te ttptr[tedev(dev) J .tt tty; 
(*linesw[tp->t_lineJ .l_read)ltp): 

tewrite (dev) 
dev_t dev; 
! 

register struct tty *tp; 

tp - te_ttptr[tedev(dev)J .tt_tty; 
(*linesw[tp->t_line] .l_write) (tp); 

teproc (tp, cmd) 
register struct tty *tp; 
{ 

start: 

register struct ccblock *tbuf; 
register struct tedevice *addr: 
register dev _ t dev; 
int s; 
extern ttrstrt () ; 

s - spltty (): 
dev = tp->t index; 
addr - ( struct tedevice *I te _ ttptr [ devJ . tt _ addr: 
switch (cmd) ! 

case T_TIME: 
tp->t state &= -TIMEOUT; 
goto start: 

case T_NFLUSH: 
tbuf - &tp->t tbuf; 
tbuf->c size =- tbuf->c count; 
t!::ll.If->c - count - o; -
I * fall - through *I 

case T_RESUME: 
tp->t state &- -TTSTOP; 
goto start; 

case T _OUTPUT : 
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if (tp->t state & (TT STOP I TIMEOUT I BUSY) ) { 
/* if ( (tp->t state & BUSY) -- 0) { 

addr = (struct tedevice *) ( (int)addr & OxFCCOOO); 
( (struct teidevice *) addr)->te_intr = dev; 

l */ 
break; 

l 
if (tp->t_state & TTXOFF) { 

tp->t state &= -TTXOFF; 
tp->t-state 1- BUSY; 
addr-">te _ rbr = CSTOP; 
break: 

if (tp->t_state & TTXON) 
tp->t_state &= -TTXON; 
tp->t state ,_ BUSY; 
addr->te_ rbr - CSTART; 
break; 

tbuf = &tp->t tbuf; 
if ( (tbuf->cytr = 0) 11 (tbuf->c count == 0)) { 

if (tbuf->c _ptr) 
tbuf->c_ptr -= tbuf->c_size - tbuf->c_count; 

if (!(CPRES & (*linesw[tp->t line].l output)(tp))) 
break; - -

tp->t state I= BUSY; 
addr-">te_ier = ERBFI I ETBEI I ELSI I EDSSI; 
addr->te _ rbr - *tbuf->c _ptr++; 
tbuf->c count--; 
break; -

case T_SUSPEND: 
tp->t _state I= TTSTOP: 
break; 

case T_BLOCK: 
tp->t state &= -TTXON; 
tp->t-state I= TBLOCK; 
tp->(:::state != TTXOFF; 
goto start; 

case T_RFLUSH: 
if ( ! (tp->t state&TBLOCK) ) 

break; 
/* fall through */ 

case T_UNBLOCK: 
tp->t state &- -(TTXOFFfTBLOCK); 
tp->t-state I= TTXON; 
goto start; 

case T_BREAK: 

splx(s): 

tp->t state I - TIMEOUT; 
timeout(ttrstrt, (caddr_tltp, v.v_hz>>2); 
break; 

teioctl ( dev, end, arg, mode) 
dev t dev; 
{ -

if (ttiocom(te ttptr[tedev(dev)] .tt tty, end, arg, mode)) 
teparai(dev); -

teparam (dev) 
register dev t dev; 
{ -

register struct tty •tp; 
register struct tedevice *addr; 
register int s, speed, oldpri; 
char c; 
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tp - te ttptr[tedev(dev)] .tt tty; 
addr - (struct tedevice *)te-ttptr[tedev(dev) J .tt addr; 
/* check for invalid speed *l -
if ((speed = tebaudmap[tp->t_cflag & CBAUD]) ~ -2) { 

s = 0; 

/* 

u.u_error - EINVAL; 
return; 

* hangup the line 
*I 

if (speed - -1) { 
addr->te _mer = s; 
return; 

if (tp->t state & BUSY) { 
te_dparam[tedev(dev) J - 1; 
return; 

/* 
* set new speed 
*/ 

oldpri = spltty (); 
addr->te lcr - DI.AB; 
addr->te - dvlsb - speed; 
addr->te::::: dvmsb - speed >> 8: 
addr->te_lcr = s; 

I* 
* set line control information 
*/ 

if ( (tp->t_cflag & CSIZE) -- CS8) 
s f= BITSS; 

else if ( (tp->t cflag & CSIZE) CS?) 
s I= BITS?; 

else if ( (tp->t cflag & CSIZE) CS6) 
s I= BITS6; 

else if ( (tp->t_cflag & CSIZE) = CSS) 
s I- BITSS; 

if (tp->t cflag & CSTOPB) 
s-f= STOP2; 

if (tp->t cflag & PARENB) 
if ( (tp->t cflag & PARODD) -- 0) 

s J= PENfEPS; 
addr->te_lcr = s; 

I* 
* set modem control information 
*/ 

addr->te_mcr - DTR RTS; 

/* 
* enable interrupts 
*/ 

addr->te_ier = ERBFI I ETBEI I ELSI I EDSSI; 

/* 
* reset pending interrupts 
*/ 

c - addr->te _ rbr; 
c - addr->te _ lsr: 
c - addr->te msr; 
c - addr->te::::: iir: 

splx(oldpri); 

I * VARARGS *I 
teintr (ap) 
struct args *ap; 
{ 

register struct tedevice *addr; 
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again: 

restart: 

register struct ccblock *cbp; 
register struct tty *tp; 
register int c, lent, flg, iir, lsr; 
register char ctmp; 
int i, any; 
struct teidevice * iaddr; 
int index, s; 
char lbuf[3]: 

s - splS(); 
index = te remap[ap->a dev]; 
iaddr = te-idevice [ap->a dev]; 
c = 0; - -

iaddr->te_intr - c; /* reset master interrupt */ 

any = 0; 
for (i - index; i < index+4; i++) { 

addr - (struct tedevice *)te_ttptr[i] .tt_addr; 

iir = addr->te iir: 
if {iir & IRQ)-

continue; 
tp - te ttptr[i].tt tty; 
lsr = addr->te lsr; -
if (iir & RID)-{ 

sysinfo. rcvint++; 
c - addr->te rbr & OxFF: 
if (tp->t_rbuf.c_ptr = NULL) 

any++; 
goto restart; 

I 
if ( (lsr & DATARDY) - 0) 

c - 0; 
if (tp->t iflag & IXON) { 

ctmp = c & 0177; 
if (tp->t state & TTSTOP) { 

/* 

J else 

I 

if (ctmp - CSTART I I tp->t iflag & IXANY) 
(*tp->t_proc) (tp, T~)ESUME); 

if (ctmp = CSTOP) 
(*tp->t_proc) (tp, T_SUSPEND); 

if (ctmp - CSTART I I ctmp - CSTOP) { 
any++; 
goto restart; 

* Check for errors 
*/ 

lent = 1; 
flg - tp->t iflag; 
if (lsr & !PE ERR I FR ERRIOV ERR I BR INT)) { 

if ( ffsr & PE_ERR) °&& (flg-& INPCK)) 
c I- PERROR; 

if (lsr & OV_ERRJ 
c I= OVERRUN: 

if (lsr & FR_ERR) 
c I - FRERROR; 

if (lsr & BR_INT) 
c = OVERRUN; 

if (c& (FRERRORIPERRORIOVERRUN)) 
if ( (c•0377) - 0) { 

if ( flg&IGNBRK) 
any++; 

/* reset char on a break */ 

goto restart: 
I 
if (flq&BRKINT) { 

} 

} else { 

signal (tp->t_pgrp, SIGINT); 
ttyflush (tp, (FREAD I FIVRITE) ) ; 
any++; 
goto restart; 

if (flg&IGNPAR) { 

4 

} 

} 

} 

/* 

else 

any++; 
goto restart; 

if (flg&PARMRK) 

else 

lbuf[2] = 0377; 
lbuf[l] - O; 
lent - 3; 
sysinfo.rawch += 2; 

c = O; 

if (flg&ISTRIP) 

else { 
c &- 0177; 

if (c - 0377 && flg&PARMRK) 
lbuf[l] - 0377; 
lent = 2; 

* Stash character in r_buf 
*/ 

cbp = &tp->t rbuf; 
if (cbp->c_ptr = NULL) 

any++; 
goto restart; 

if (lent != 1) { 

lbuf[O] - c; 
while (lent) 

*cbp->c_ptr++ = lbuf[--lent]: 
if (--cbp->c count - 0) { 

cbp->c ptr -- cbp->c size; 
(*linesw[tp->t_line]-:-1_input) (tp): 

} 

if (cbp->c size != cbp->c count) { 
cbp->c_ptr -= cbp=>c_size - cbp->c_count; 
(*linesw[tp->t_line] .l_input) {tp); 

} 

} else { 

any++; 

*cbp->c _ptr - c; 
cbp->c count--; 
(*linesw[tp->t_line] .l_input) (tpl: 

goto restart: 

if (iir&THE) { 
sysinfo.xmtint++; 
tp->t state &= -BUSY; 
if (te dparam[iJ 1 1 

- te dparam[i] - O; 
te"Param(i): 

teproc(tp, T_OUTPUT); 
} else { 

any++; 

, .. 
* must be a modem transition interrupt 
*/ 

temodem(tp, addr->te_msr): 

qoto restart; 

if (any !- 0) 
qoto aqain: 

splx (s): 

temodem (tp, msr) 
register struct tty *tp; 
{ 

if ( (tp->t_state& (ISOPEN I WOPEN) 1-=0) 
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return; 
if (msr & DSR 11 te_modem[tp->t_index] = 0) 

if ( (tp->t state&CARR ON) = 0) { 

tp=>t state 1= CARR ON; 
if (t"j)->t_state&WOPEN) 

) 

} else { 

wakeupi icaddr_t) &tp->t_rawq): 

if (tp->t_state&CARR_ON) { 
tp->t state &= -CARR ON; 
if (t"j)->t_rbuf.c__ptr-!- NULL) 

ttyflush(tp, FREADIFWRITE); 
signal (tp->t _pgrp, SIGHUP); 

5 
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I* @ ( t) text . c 1. 3 *I 
tinclude 0 sys/param. h" 
tinclude •sys/config.h" 
+include •sys/mmu.h" 
tinclude •sys/types.h" 
iinclude "sys/ sysmacros. h" 
tinclude •sys/systm.h" 
+include "sys/map. h" 
+include "sys/dir.h" 
tinclude •sys/signal.h" 
tinclude "sys/user .h" 
tinclude • sys/proc. h" 
tinclude "sys/context.h" 
+include •sys/text.h" 
tinclude •sys/inode.h" 
tinclude •sys/buf.h" 
tinclude •sys/seg.h0 

tinclude •sys/var .h0 

tinclude "sys/sysinfo.h" 
tinclude •sys/scat.h" 

typedef int mem_t: 

/* 
* Swap out process p. 
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* The ff flag causes its core to be freed--
* it may be off when called to create an image for a 
* child process in newproc. 
* On a partial swap ff is the negative number of blocks to be swapped. 
* Os is the old size of the process, 
* and is supplied during core expansion swaps. 
*/ 

xswap(p, ff, os) 
register struct proc *p; 
{ 

register a, i, s, tos; 
int addr, sz; 

if (OS == 0) 
os = p->p size; 

p->p flag I= (SLOCK I SNOMMU) ; 
xccd;c(p->p_textp); 
cxrelse (p->p context): 
a = malloc(swapmap, ctod(p->p_size)): 
if (a - NULL) { 

/* 
* s = decreasing click size of total disk space needed 
* tos = decreasing click size of process being swapped 
*/ 

tos = os; 
s - p->p size; 

tifdef NONSCATLOAD -

telse 

tendif 

addr - p->p _ addr: 

addr - p->p_scat; 

for (i-O; i < NSCATSWAP; i++J { 
if ((a = dtoc (mallocl (swapmap))) -- NULL) 

break; 
if (a > s) 

a - s; 
p->p xaddr[i] - malloc(swapmap, (mem_t)ctod(a)); 
p->p-xsize[i] = a; 
sz --HIN(a, tos): 
if (SZ) { 

fifdef NONSCATLOAD 

1 

swap(p->p_xaddr[i], addr, (mem_t)sz, B_WRITE); 
felse 

tendif 

s -- a; 

addr = swap(p->p xaddr[i], addr, (mem_t)sz, 
B_WRITE); 

if (!! - 0) 
break; 

tos -- a; 

if (tos < 0) 

tos = 0; 
tifdef NONSCATLOAD 

addr +- a; 
tendif 

if (s !- 0) 
panic("out of swap space"); 

a - p->p_xaddr[O]; /* for /bin/ps */ 
} else { 

tifdef NONSCATLOAD 

telse 

tendif 

swap( (daddr_t)a, (int)p->p_addr, (mem_t)os, B_WRITE); 

(void) swap( (daddr_t) a, (int)p->p_scat, (mem_t) os, B_WRITE): 

p->p flag &= -SNOMMU; 
if (ff) { 

tifdef NONSCATLOAD 

telse 

tendif 

mfree(coremap, (mem_t)os, (mem_t)p->p_addr); 

memfree (p->p scat); 
p->p_scat = O; 

cxrelse (p->p context): 
p->p dkaddr -;;; a; 
p->p-flag &= - (SLOAD I SLOCK) ; 

tifndef NONSCATLOAD 

tendif 

/* 

if (p->p flag & SSWAPIT) { 
p->p flag &= -SSWAPIT; 
p->pflag I- SCONTIG; 
wake"iip( (caddr_t) scatmap): 

p->p time = O; 
if ( runout) { 

runout = O: 
wakeup{ (caddr_t) &runout): 

* relinquish use of the shared text segment 
* of a process. 
*/ 

xfree() 
{ 

I* 

register struct text *xp; 
register struct inode *ip; 
register struct proc *p = u. u_procp; 

if ( (xp = p->p_textp) ~ NULL) 
return; 

xlock(xp): 
xp->x flag &= -XLOCK; 
p->p textp = NULL; 
u.ujitsize - O; 
ip = xp->x iptr: 
if (--xp->i_count~o && ( (ip->i_mode&ISVTX)-0 11 xp->x_flag&XERROR)) { 

xmsave (xp) : 

) else 

xp->x_iptr - NULL; 
if (xp->x daddr) 

mfree(swapmap, ctod(xp->x_size), (int)xp->x_daddr); 
cxtxfree {xp) : 
ip->i flag &- -ITEXT; 
if (ip->i flag&ILOCK) 

iP->i_count--; 
elrie 

iput(ip): 

xccdec (xp) : 
cxrelse (u. u__procp->p_context): 
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* Attach to a shared text segment. 
* If there is no shared text, just return. 
* If there is, hook up to it: 
* if it is not currently being used, it has to be read 
* in from the inode (ip); the written bit is set to force it 
x to be written out as appropriate. 
* If it is being used, but is not currently in core, 
* a swap has to be done to get it back. 
*/ 

xalloc(ip) 
register struct inode *ip: 

loop: 

register struct text *xp; 
register ts; 
register struct text *xpl; 
register struct user *up; 

up = &u; 
if (up->u_exdata.ux_tsize - 0) 

return; 
xpl ~NULL; 

for (xp = &text[O]; xp < (struct text *)v.ve_text; xp++) I 
if (xp->x iptr ~ NULL! I 

if (xpl ~ NULL) 
xpl - xp; 

continue; 

if (xp->x_iptr == ip) { 
xlock(xp); 
xp->x count++; 
up->u~rocp->p_textp = xp; 
if (xp->x ccount - 0) 

(void! xexpand (xp) : 
else 

xp->x _ ccount ++: 
xunlock (xp) : 
return; 

if ( (xp-xpl) == MULL) { 
printf("out of text\n"); 
syserr. textovf++; 
if (xumount (NODEV)) 

goto loop; 
psignal (up->u _procp, SIGKILL) ; 
return; 

xp->x_flag - XLOADIXLOCK; 
xp->x_ count = 1: 
xp->x ccount = 0; 
xp->x-iptr = ip; 
ip->i-flag I= !TEXT; 
ip->i-count++; 
ts = btoc(up->u exdata.ux tsize); 
xp->x size = ts7 -
I* if- ( (xp->x daddr - malloc ( swapmap, ctod (ts) ) ) == NULL) *I 

/* panic( 0 out of swap space"): */ 
xp->x_daddr - 0; /* defer swap alloc til later */ 
up->u_procp->p_textp - xp; 
if (xexpand (xp)) { 

2 

(void) estabur ((unsigned) ts, (unsigned) O, (unsigned) O, O, RW): 
xp->x_flag - XWRIT; 
return; 

(void) estabur ((unsigned) ts, (unsigned) O, (unsigned) O, O, RW): 
up->u count - up->u exdata. ux tsize; 
up->u-offset - sizeof (up->u eidata); 
/* up::>u offset - up->u exdata.ux tst.art; */ 
up->u base - (caddr t)v-:-v ustart;-
/* up::>u_base - O; *t -
up->u_segflg - 2; 
up->u_procp->p_flag I- SLOCK; 
readi (ip): 
up->u_procp->p_flaq &- -SLOCK; 
up,->u-'~~ - O; 

/* 

if (up->u error 11 up->u count!~O) 
xP->x _flag - XERROR; 

else 
xp->x _flag - XWRIT: 

* Assure core for text segment 
* Text must be locked to keep someone else from 
* freeing it in the meantime. 
* x _ ccount must be 0. 
*I 

xexpand (xp) 
register struct text *xp; 
{ 

if (xmlink(xp) l ! 

} 

xp->x_ccount++; 
xunlock(xp); 
return(l); 

tifdef NONSCATLOAD 

telse 

tendif 

if ( (xp->x caddr - malloc(coremap, xp->x_size)) != NULL) I 
if-((xp->x flag&XLOAD)-0) 

swap(xp->x daddr, (int)xp->x caddr, xp->x size, B_READ); 
xp->x ccount++; - - -
xunlo~k(xp); 
return(O); 

if ( (xp->x scat = memalloc(xp->x size)) != NULL) { 
if-((xp->x flag&XLOAD)-0) 

(void) swap(xp->x daddr, (int)xp->x scat, 

xp->x _ ccount ++; 
xunlock(xp); 
return(O); 

if (save(u.u ssav)) { 
cxtxfree (xp): 
sureg(); 
return(O); 

xswap(u.u_procp, 1, 0); 
xunlock(xp); 

xp->x_size, B_READl: -

u. u procp->p flag I - SSWAP; 
qswtch(); -

tifdef lint 

tendif 
I 

/* 

return (0); 

* Lock and unlock a text segment from swapping 
*/ 

xlock(xp) 
register struct text •xp; 
I 

while (xp->x flag&XLOCK) 
xp->x flag I - XWANT: 
(void) sleep( (caddr_t)xp, PSWP); 

xp->x_flag I- XLOCK; 

xunlock (xp) 
register struct text *xp; 
i 

I* 

if (xp->x flaq&XWANTI 
wakeup( (caddr t)xp); 

xp->x_flaq ,_ -(XLOCK!XWANT); 
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* Decrement the in-core usage count of a shared text segment. 
* When it drops to zero, free the core space. 
*/ 

xccdec(xp) 
register struct text *xp; 
i 

int prevlock; 

if (xp==NULL 11 xp->x_ccount~O) 

return; 
xlock(xp); 
.! ~ ( l (prevlock = { u. u_procp->p _ flaq SLCCK) ) } 

u.u_procp->p_flag I- SLOCK; 
if (--xp->x ccount-0) ( 

if (xp->x flag&XWRIT) ( 
xp->x flag &- -XWRIT; 
if (xP->x_daddr ~ 0) 

xp->x_daddr - swapalloc(ctod(xp->x_size), 1); 
tifdef NONSCATLOAD 

3 

swap(xp->x_daddr, (int)xp->x_caddr, xp->x_size, B_WRITE); 
telse 

tendif 

/* 

(void) swap (xp->x daddr, 
(int)xp->i:_scat, xp->x_size, B_WRITE); 

xmsave (xp) : 
cxtxfree (xp) : 

if ( !prevlock) 
u.u_procp->p_flag &- -SLOCK; 

xunlock(xpl: 

* free the swap image of all unused saved-text text segments 
* which are from device dev (used by umount system call) . 
*/ 

xumount (dev) 
register dev_t dev; 
{ 

I* 

register struct inode *ip; 
register struct text *xp; 
register count = 0; 

for (xp - &text(O]; xp < (struct text *)v.ve_text; xp++) { 
if ( (ip = xp->x iptr) = NULL) 

continue; 
if (dev !- NODEV && dev != ip->i_dev) 

continue; 
if (xuntext (xp) ) 

count++; 

return (count); 

* remove a shared text segment from the text table, if possible. 
*I 

xrele (ip) 
register struct inode *ip; 
{ 

/* 

register struct text *xp; 

if ( (ip->i flag&ITEXT) - 0) 
return; 

for (xp - &text[O]; xp < (struct text *)v.ve_text; xp++) 
if (ip--xp->x iptr) 

(void) xuntext (xpJ : 

* remove text image from the text table. 
* the use count must be zero. 
*/ 

xuntext (xp) 
reQ:ister struct text *xp; 

register struct inode *ip; 

xlock(xp): 
if (xp->x_count) 

xunloek ixp) : 
return(O): 

ip = xp->x iptr: 
xmfree (ip); 
xp->x flag &- -XLOCK; 
xp->x - iptr = NULL; 
cxtxfree (xp) : 
if (xp->x daddr) 

mfree(swapmap, ctod(xp->x_size), (int)xp->x_daddr); 
ip->i flag &= -!TEXT; 
if (iP->i flag&ILOCK) 

i"P->i_count--; 
else 

iput(ip): 
return(l); 

/* 
* allocate swap blocks, freeing and sleeping as necessary 
*/ 

swapalloc (size, sf lg) 
{ 

register addr; 

for (;;) { 
if (addr = malloc(swapmap, size)) 

return (addr) : 
if ( swapclu () ) { 

} 

printf("\nWARNING: swap space running out\n°); 
printf(" needed %d blocks\n", size): 
continue; 

printf("\nDANGER: out of swap space\n"); 
printf(" needed %d blocks\n", size); 
if (sflg) { 

mapwant ( swapmap) ++: 
(void) sleep ( (caddr_t) swapmap, PSWP); 

} else 
return(O); 

/* 
* clean up swap used by text 
*I 

swapclu() 
{ 

register struct text *xp; 
register ans - 0; 

for (xp - text; xp < ( struct text *) v. ve _text; xp++ I { 
if (xp->x iptr = NULL) 

continue; 
if (xp->x flag&XLOCK) 

continue; 
if (xp->x daddr -- 0) 

continue; 
if (xp->x count) { 

if (xp->x ccount) 

l 
I else { 

mfree ( swapmap, ctod (xp->x _size), 
(int)xp->x_daddr); 

xp->x flag I - XWRIT; 
xp->x::::daddr 0; 
ans++; 

(void) xuntext (xp) ; 
ans++; 
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return (ans); 

/* 
* free the saved text area associated with an inode 
*/ 

xmfree(ip) 
register struct inode *ip; 
{ 

register struct svtext * svx; 

4 

fer (svx - &svtext [0]: svx < (struct s'rtext *) v. "'ile s\-~ext; svx++) { 
if (svx->x svflag&XSVBUSY && ip->i number.,:;;;:svx->x svnumber && 

ip->i dev=svx->x svdev) { - -
svx->x _ svflag-&- -XSVBUSY; 

tifdef NONSCATLOAD 
mfree (coremap, svx->x_svsize, (mem _ t) svx->x _ svcaddr) : 

telse 
memfree ( (mem_t) svx->x_svscat): 

tendif 
break; 

/* 
* link up to a text region already in memory 
*I 

xmlink(xp) 
register struct text *xp; 
I 

register struct svtext *svx; 
register struct inode *ip; 

ip = xp->x _ iptr; 
for (svx = &svtext[O]; svx < (struct svtext *)v.ve_svtext; svx++) { 

if (svx->x svflag&XSVBUSY && ip->i number=svx->x svnumber && 
ip->i dev-svx->x svdev) { - -

svx->x _ svflag-&- -XSVBUSY; 
tifdef NONSCATLOAD 

xp->x _ caddr - svx->x _ svcaddr: 
telse 

xp->x_scat = svx->x_svscat; 
tendif 
tifdef TEXTTRACE 

printf("linking to text caddr Ox%x\n", svx->x_svcaddr); 
tendif 

return(l); 

return(O); 

I* 
* Release a shared text segment in the text area space. 
*/ 

xmrelse () 
{ 

register struct svtext *svx, *tsvx; 
register n; 

n - ((unsigned) -11 » l; 
tsvx - NULL; 
for (svx - &svtext[OJ; svx < (struct svtext *)v.ve svtext; svx++) { 

I 

if (svx->x svflag&XSVBUSY H svx->x_svsize<"n) { 
n : svx->x svsize; 
tsvx - svx: 
continue; 

if (tsvx ~ NULL) 
return(O): 

Hfdef TEXTTRACE 

tendif 

printf("freeing %d segments at text caddr Ox%x\r.", 
tsvx->x_svsize, tsvx->x_svcaddr); 

tifdef NONSCATLOAD 

telse 

tend if 

/* 

mfree(coremap, tsvx->x_svsize, (mem_t)tsvx->x_svcaddr); 

memfree ( (mem_t)tsvx->x_svscat); 

tsvx->x svflag &~ -XSVBUSY: 
return ff); 

* Save the memory of a text region of a shared process 
*/ 

xmsave(xp) 
register struct text *xp; 
{ 

register struct svtext *svx, *tsvx; 
register struct inode *ip; 

tsvx = NULL; 
ip - xp->x iptr: 
for (svx =-&svtext[OJ; svx < (struct svtext *)v.ve_svtext; svx++) { 

if ( (svx->x svflag&XSVBUSY) ~- 0) { 
if (tsvx ~ NULL) 

/* 

tsvx - svx; 
continue; 

if (ip->i number=svx->x svnumber && ip->i dev--svx->x svdev) 
printf("xmrelse:memory saved more than once\n"l; 
tsvx = NULL; 
break; 

* No space left in table 
*/ 

if (xp->x flag&XERROR I I tsvx - NULL) 
tifdef NONSCATLOAD 

mfree(coremap, xp->x_size, (mem_t)xp->x_caddr); 
telse 

memfree( (mem_t)xp->x_scat); 
iendif 

} else 
tsvx->x svflag I= XSVBUSY; 
tsvx->x-svsize = xp->x size; 

tifdef NONSCATLOAD - -
tsvx->x _ svcaddr - xp->x_ caddr; 

telse 
tsvx->x_svscat - xp->x_scat; 

tendif 
tsvx->x svdev - ip->i dev; 
tsvx->x:::svnumber - ip=>i_number; 

tifdef TEXTTRACE 

tendif 

printf( 0 saving %d segments at text caddr Ox%x\n", 
tsvx->x_svsize, tsvx->x_svcaddr); 
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/*tdefine HOWFAR*/ 
/*tdefine SYSCALLS */ 

/* l!(t)trap.c 1.2 */ 
tinclude "sys/param.h" 
tinclude "sys/types .h'; 
tinclude •sys/systm.h" 
tinclude "sys/dir.h" 
tinclude •sys/signal.h" 
tinclude •sys/user .h" 
tinclude •sys/errno.h" 
iinclude "sys/proc.h" 
tinclude •sys/reg.h" 
tinclude •sys/psl. h" 
tinclude •sys/trap.h" 
tifdef mc68881 
tinclude "sys/fptrap.h" 
tendif mc68881 
tinclude "sys/ seg. h" 
tinclude •sys/sysinfo. h" 
tifndef VIRTUAL451 
tinclude "sys/buserr.h" 
tendif 

tdefine EBIT 
tdefine USER OxlOOO 
tdefine NSYSENT 128 

tifdef SYSCALLS 

/* user error bit in PS: C-bit */ 
/* user-mode flag added to number */ 

static char reserved [ J - "reserved": 

char *callnames [ J 
I* 0 
I* 
I* 
/* 12 
/* 16 
/* 20 
/* 24 
/* 28 
/" 32 
I* 36 
/* 40 
/* 44 
/* 48 
/* 52 
/* 56 
/* 60 

I* 64 
tifdef UCB_NET 

telse 

tendif 

}; 

tendif 

/* 

I* 
/* 
I* 

I* 
/* 
/* 

/* 
/* 
/* 
I* 
/* 
/* 
I* 
/* 
/* 
/* 
/• 
/* 

68 
72 
76 

68 
72 
76 

80 
84 
88 
92 
96 
100 
104 
108 
112 
116 
120 
124 

*I 
*I 
*/ 
*/ 
*/ 
*I 
*I 
*/ 
"/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 

*/ 

*/ 
*/ 
*/ 

*/ 
*/ 
*/ 

*/ 
*I 
*/ 
*/ 
*/ 
*I 
*/ 
*I 
*I 
*/ 
*/ 
*/ 

- { 

"indir", "exit", "fork", "read", 
"write", "open", "close", "wait", 
11creat 11

, "link", "unlink", 11exec11 , 

"chdir", "time", "mknod", "chmod", 
"chown", "break", "stat", "seek", 
"getpid", •mount", •umount", •setuid", 
"getuid", "stime", "ptrace", "alarm.11

, 

"fstat", "pause", 11utim.e 11 , "stty", 
"gtty", 0 access 11 , "nice", "sleep", 
•sync", "kill", 11csw0

, "setpgrp", 
•tell", "dup", "pipe", "times", 
"prof", "lock", "setgid•, "getgid", 
•sig", "msgsys", reserved, 11acct11

1 

"shmsys", "semsys", "ioctl", "phys", 
"locking", "utssys", reserved, 11exece", 
•um.ask", "chroot", "fcntl", "ulimit", 

"reboot", reserved, reserved, reserved, 

reserved, reserved, "select•, "gethostname", 
"sethostname", "socket", "accept", •connect•, 
"receive", •send", "socketaddr", "netreset", 

reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 

reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved, 
reserved, reserved, reserved, reserved 

• Offsets at: the user's .regis.t.ers raJ.a.tiv.e Ul 

1 

* the saved rO . See reg. h 
*/ 

char regloc[8+8+1+1] ~ { 
RO, Rl, R2, R3, R4, RS, R6, R7, 
ARO, ARl, AR2, AR3, AR4, AR5, AR6, SP, PC, 
RPS 

); 

/* 
* Called from the trap handler when a processor trap occurs. 
*/ 

trap(number, regs; 
short number: 
{ 

register struct user •up; 
extern int parityno; 
register i; 
time t syst; 
int retval; 
int *oldarO; 

tifdef mc68881 /* MC68881 floating-point coprocessor */ 
extern short fp881; /* is there an MC68881? */ 

tendif mc68881 

up ~ &u; 
retval = O; 
syst = up->u_stime; 

tifdef FLOAT /* sky floating point board */ 

tendif 
up->u_fpsaved = 0; 

oldarO = up->u_arO; 
up->u arO ~ &regs; 
if (USERMODE(up->u arO[RPS])) 

number I= USER; 
tifdef HOWFAR 

tendif 

sw: 

if (number != RESCHED && number != RESCHED+USER) { 
printf("trap number~Ox%x ps-Ox%x\n", number, 

up->u_arO [RPS] &OxFFFF); 
showregs { 1) : 

/* 
* Handle parity specially to make it processor independent 
*/ 

if (number-parityno I I number- {parityno I USER) ) { 
if ( (i - parityerror()) - 0) ! 

logparity ( (paddr_t) &up->u_arO [PC]); 
goto out; 

if (i > 0) ( 

number -
goto sw; 

I (number & USER): 

I 
if (number & USER) { 

) else { 

logparity( (paddr_t) &up->u_arO [PC]): 
i - SIGBUS; 

if (nofault) 
up->u arO - oldarO; 
longj;p(nofault, -1): 

showbus(); 
panic("kernel parity error"!; 

I 
} else ( 

switch (number) 

/* 
* Trap not expected. 
* Usually a kernel mode bus error. 
*/ 

default: 
if ( (number " \ISER) =- 0 i i 

panicstr - •trap•; /* fake it for printfs */ 
print.f4•1\,nt.i:-.p .t.ype •a\D.", nwaber>: 
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showregs (1): 
panic ("unexpected kernel trap") : 

case CHK + USER: 
case TRAPV + USER: 
case PRIWIO + USER: 
case LlOlO + USER: 
case Lllll + USER: 
case TRAP4 + USER: 
case TRAPS + USER: 
case TRAP6 + USER: 
case TRAP7 + USER: 
case TRAPS + USER: 
case TRAP9 + USER: 
case TRAPlO + USER: 
case TRAPll + USER: 
case TRAP12 + USER: 
case TRAP13 + USER: 
case TRAP14 + USER: 
case TRAPlS + USER: 
case ILLINST + USER: 

i = SIGILL; 
break; 

case DIVZERO + USER: 
i = SIGFPE; 
break; 

/* CHK instruction */ 
I* TRAPV instruction *I 
/* Priviledge violation */ 
/* Line 1010 emulator */ 
/* Line 1111 emulator */ 

/* illegal instruction */ 

/* zero divide */ 

tifdef mc68881 /* MC68881 floating-point coprocessor */ 
case FPBSUN + USER: /* Branch or Set on Unordered Condition */ 
case FPINEX + USER: /* Inexact Result */ 
case FPDZ + USER: /* Floating Point Divide by Zero */ 
case FPUNFL + USER: /* Underflow */ 
case FPOPERR + USER: /* Operand Error */ 
case FPOVFL + USER: /* overflow */ 
case FPSNAN + USER: /* Signalling NAN (Not-A-Number) */ 

up->u_fpexc - nwnber & OxFF; 
i - SIGFPE; 
break; 

iendif mc68881 

case TRCTRAP: /* trace out of kernel mode - *I 
up->u arO - oldarO; 

2 

return (retval); /* this is happens when a trap instruction *I 
/* is executed with the trace bit set */ 

case TRCTRAP + USER: I* trace *I 
case TRAPl + USER: /* bpt - trap fl */ 

i - SIGTRAP; 
up->u_arO [RPS] &= -PS_T; 
break; 

case TRAP2 + USER: I* iot - trap t2 *I 
i - SIGIOT; 
break; 

case TRAP3 + USER: /* emt - trap t3 */ 
i - SIGEMT; 
break; 

case SYSCALL + USER: /* sys call - trap to */ 
panic("syscall \n"); 

/* 
* Allow process switch 
*/ 

case RESCHED + USER: 
case RESCHED: 

qswtch(): 
goto out; 

tifdef VIRTUAL451 
I* 
* If the user SP is below the stack: segment 
* an~ with.in. S.~ cl.ick.s o.f t.blill bGttcn 

telse 

tend::.f 

* of the stack segment, then grow the 
* stack automatically. 
*/ 

case ADDRERR + USER: 
i - SIGBUS; 

/* bus error - address error *I 

rec.val - 1; 
trapaddr ( (struct buserr *)&regs): 
break; 

case BUSERR + USER: /* memory management error - bus error */ 
if (pagein( (int) ( ((struct buserr *) &regs)->ber_faddr))) { 

up->u arO = oldarO: 
return(O): 

i = SIGSEGV; 
retval - l; 
trapaddr ( (struct buserr *)&regs): 
break; 

case ADDRERR: /* bus error - address error */ 
trapaddr ((struct buserr *)&regs): 
printf("kernel address error\n"); 
showbus(); 
panic("kernel memory management error"); 

case BUSERR: /* memory management error - bus error in kernel */ 

I* 

if (nofault) { 
up->u arO - oldarO: 
longjmp(nofault, -1); 

trapaddr((struct buserr *)&regs); 
berdump( (struct buserr *)&regs): 
printf(•kernel bus error\n"): 
showbus(): 
panic( 0 kernel memory management error"); 

* If the user SP is below the stack segment, 
* grow the stack automatically. 
x This relies on the ability of the hardware 
* to restart a half executed instruction. 
* On the 68000 this is not the case and 
* the routine machdep/backup ( J will fail. 
*/ 

case ADDRERR + USER: 
i - SIGBUS; 

/* bus error - address error */ 

retval - 1; 
trapaddr ( ( struct buserr *)&regs) : 
break; 

case BUSERR + USER: /* memory management error - bus error */ 
if (i - backup(up->u arO)) 

if (grow( (unsigned) (up->u_aro [SP] +i))) 
goto out; 

i - SIGSEGV; 
retval = l; 
trapaddr ( ( struct buserr *)&regs); 
break; 

case ADDRERR: /* kernel address error */ 
case BUSERR: I* kernel bus error *I 

I* 

if (nofault) 
longjmp(nofault, -1); 

trapaddr ( (struct buserr *)&regs); 
showbus (): 
panic("kernel memory management error\n"); 

* Unused trap vectors generate this trap type. 
* Reciept of this trap is a 
• symptom of hardware problems and may 
* represent a real interrupt that got 
* sent to the. wzong .pl.ace.. iiatch out 
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out:: 

* for hangs on disk completion if this message appears. 
*I 

case SPURINT: 
case SPURINT + USER: 

printf ("\nRandom interrupt ignored\n"): 
up->u arO - oldarO: 
return (retval): 

} 

} /* end else ... 
psignal (up->u_procp, i); 

if (up->u_procp->p_sig && issig()) 
psig(): 

*I 

3 

if (up->u_prof.pr scale) 
addupc( (unsigned)up->u aro [PC), &up->u prof, (int) (up->u_stime-syst) l: 

tifdef FLOAT /* sky floating point board •r 
if (up->u fpinuse && up->u fpsaved) 

restfp(); -
tendif 
tifdef mc68881 /* MC68881 floating-point coprocessor */ 

if (fp881) 
fprest(); 

tendif mc68881 

I* 

up->u_arO = oldarO; 
return (retval); 

* process a system call 
*I 

syscall (regs) 
( 

register struct proc *pp; 
register struct user *up; 
register *regp, *argp; 
register i; 
int *oldarO; 

tifdef mc68881 /* MC68881 floating-point coprocessor */ 
extern short fp881; /* is there an MC6888l? */ 

tendif mc68881 

up = &u; 
sysinfo. syscall ++: 
up->u error = 0; 

tifdef FLOAT - /* sky floating point board */ 

tendif 
up->u_fpsaved = 0; 

oldaro - up->u arO; 
up->u_arO = regp - &regs; 
up->u_ap ~ argp = up->u_arg; 
i = regp[RO] & 0377; 
if (i >- NSYSENT) 

i = 0; 
argp(OJ - regp[ARO]; 
argp[l] - regp[Rl]; 
argp[2] - regp[ARl]; 
argp[3] = regp[R2]: 
argp[4] - regp[AR2]; 
argp[5] - regp[R3]; 

tifdef SYSCALLS 

tendif 

printf ("***** %s: %x %x %x %x\n", callnames [i), 
argp[OJ, argp[l], argp[2), argp[3], argp[4], argp[5J); 

up->u_dirp - (caddr_t)argp[O]; 
up->u rvall - O; 
up->u:=rval2 - regp [Rl]: 
i::" (qsave (up->u qsav)) { 

/* -
* restore registers not saved by qsave 
*/ 

up - &u; 
regp - &regs; 
argp - up->u arg; 
U, .(,l.lp-,>u-'err.a:c-o.) 

up->u_error = EINTR; 
else { 

(* (sysent[i] .sy_call)) (): 
} 

if (up->u_error) { 

tifdef SYSCALLS 

regp[ROJ - up->u_error; 
regp[RPS] 1- PS C; 
if (++up->u errent > 16) { 

up->u_errcnt - O; 
runrun++; 

/* carry bit */ 

printf(" syscall error = %d, pc - Ox\x\n", 

tendif 
} else { 

tifdef SYSCALLS 

up->u_error, regp[PC]); 

printf(" syscall success, pc = Ox%x\n°, 

tendif 
regp[PC] l; 

regp[RPS] &- -PS_C; 
regp[RO] = up->u_rvall; 
regp[Rl] = up->u_rval2; 

pp - up->u_procp; 
/* 

/* carry bit */ 

* Test if the trap instruction was executed with the 
* trace bit set (the trace trap was already ignored) 
* and set the trace signal to avoid missing the trace 
* on the trap instruction. 
*I 

pp->p_pri = (pp->p_cpu»l) + (PUSER - NZERO) + pp->p_nice; 
curpri - pp->p_pri; 
if (pp->p sig && issig ()) 

p-;ig (); 
up->u arO - oldarO: 
if (rUnrun) 

qswtch(): 
tifdef FLOAT /* sky floating point board */ 

if (up->u fpinuse && up->u fpsaved) 
restfp(); -

tendif 
tifdef mc68881 /* MC68881 floating-point coprocessor */ 

if (fp881) 

tendif mc68881 
} 

/* 

fprest(): 

* nonexistent system call-- signal bad system call. 
*/ 

nosys() 
{ 

psignal (U. u_procp, SIGSYS); 

/* 
* Ignored system call 
*/ 

nullsys() 
{ 

} 

stray ( addr I 
physadr addr: 
( 

logstray (addr); 
printf ("stray interrupt at %x\n", addr); 

/* 
* trapaddr - Save the info from a 68010 bus or address error. 
*I 

trapaddr (ap) 
register struct buserr *ap; 

' 
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/* 

extern int cputype; 

if (cputype ~ 0) 
return; 

u.u_fcode - ap->ber_sstat; 
u.u aaddr = ap->ber faddr; 
u.u:::ireq - ap->ber_lib; 

5 19:08:06 1986 

* showbus - print out status on mmqt error 
*I 

showbus () 
{ 

register struct user *up; 

up= &u; 
printf("vaddr = Ox%x paddr = Ox%x ireg - Ox%x fcode - Ox%x\n", 

up->u aaddr, vtop( (caddr t)up->u aaddr), up->u_ireg&OxFFFF, 
up->u-fcode&OxF); - -

showregs ( 1) ; -

I* 
* Show a processes registers 
*I 

showregs (mmuflg) 
int mmuflg; 
{ 

register struct user *up; 
register int i, j; 
char command[DIRSIZ+l]; 

up - &u; 
tifdef HOWFAR 

if (mmuflg) 
dumpmm(-1); 

tendif HOWFAR 
tifdef lint 

dumpmm(mmuflg); 
iendif lint 

for (i=O; i<D!RSIZ; i++) { 
j = up->u comm[i); 
if (j<-' 7 11 j>-Ox7F) 

break; 
command[i) - j; 

command[i) - 0; 

/* 
* separate prints in case up or u_procp trashed 
*/ 

printf ("pc = Ox%x sr - Ox%x up->u_procp - Ox%x", 
up->u_arO [PC), up->u_arO [RPS) &OxFFFF, up->u_procp); 

printf(" pid = %d exec= '%s'\n•, up->u_procp->p_pid, command); 
for (i = 0; i < 16; i++) { 

printf ("Ox%x •, up->u arO [iJ); 
if (i - 7 11 i =- 15) printf("\n"); 

Hfdef DUMPSTK 
tinclude <sys/var .h> 
Hfndef VIRTUAL451 
tinclude <sys/mmu. h> 
fendif 
#include <sys/sysmacros .h> 
/* 

* dump the present contents of the stack 
*/ 

dumpstack ( ret) 
{ 

register unsigned short *ip; 

ip - (unsigned short *l &ret; 
ip -- 4; 
pxint!("\n.b "• ip,); 

4 

/" 

while (ip < (unsigned short *) ((int) &u+ctob(v. v usize))) 
if (((int)ip & 31) == 0) -

printf("\n%x 0 , ip); 
printf(" %x", *ip++); 

printf ("\n"J; 
if (ret !- 0) 

panic( 0 **** ABORTING ****"); 

* dump the present contents of the user stack 
*I 

dumpustack (max) 
unsigned max; 
{ 

tendif 

register unsigned short *ip, *jp; 
register unsigned i, n: 

ip = (unsigned short *) (u.u arO[SPJ - 20); 
jp = ip + 64; -
if (jp < (unsigned short *)max) 

jp = (unsigned short *)max; 
if (jp > (unsigned short *)v.v uend) 

jp = (unsigned short *lv.v uend; 
printf("\n%x ", ip); -
while (ip < jp) { 

i = (fuword(ip++) » 16) & OxFFFF; 
if (((int) ip & 31) = OJ 

printf("\n%x •, ip); 
printf(• %x", i): 

printf("\n"); 
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/* 

1.4 */ 

* Line discipline O 
* Includes Terminal Handling 
*/ 

tinclude "sys/param. h" 
tinclude "sys/types. h" 
tinclude "sys/systm.h" 
#include "sys/conf .h" 
#include "sys/dir.h" 
#include "sys/signal.h" 
#include "sys/user.h" 
#include "sys/errno.h" 
#include "sys/proc.h" 
#include "sys/file.h" 
!include "sys/tty.h" 
#include •sys/termio .h" 
#include •sys/crtctl.h" 
tinclude •sys/sysinfo.h" 
tinclude •sys/var.h" 

extern char partab [] : 

5 19:08:07 1986 

char colsave, rowsave: 
struct clist tempq; 

/* temp save for high queue restore */ 
/* temp for echo during high queue */ 

/* 
* routine called on first teletype open. 
* establishes a process group for distribution 
* of quits and interrupts from the tty. 
*/ 

ttopen(tp) 
register struct tty *tp; 
( 

register struct proc *pp; 

pp = u.u_procp; 
if ( (pp->p_pid ~ pp->p_pgrp) 

&& (u. u ttyp - NULL) 
&& (tp-">t_pgrp = 0)) { 

u.u_ttyp - &tp->t_pgrp; 
tp->t_pgrp = pp->p_pgrp; 

ttioctl(tp, LDOPEN, o, 0); 

tp->t state &- -WOPEN; 
tp->t::::state I- ISOPEN; 

ttclose (tp) 
register struct tty *tp; 
{ 

/* 

if ( (tp->t_state&ISOPEN) - 0) 

return; 
tp->t state &= -ISOPEN; 
tp->t~rp = O: 
ttioctl (tp, LDCLOSE, O, 0): 

* Called from device's read routine after it has 
* calculated the tty-structure given as argument. 
*I 

ttread(tp) 
register struct tty *tp; 
( 

register struct user *up; 
register struct clist *tq; 

up - &u; 
tq - &tp->t canq; 
if (tq->c_cc - 01 

canon(tp); 
while (up->u count! =0 && up->u e:::::or=~C) 

if (up->u count >- CLSIZE) ! 
J:Sqister n: 

1 

/* 

) 

register struct cblock *cp; 

if ( (cp - getcb(tq)) - NULL) 
break; 

n = m.in(up->u count, 
(unsi~ed) (cp->c last - cp->c first)): 

if (copyout ( (caddr t) &cp=>c data [cp->c first), 
(caddr t)up->u base-; n)) -
up->u error ~ EFAULT; 

putcf ( ( struct - cblock *) cp) : 
up->u_base += n; 
up->u count ~ n; 

} else { -
register c; 

if ( (c = getc(tq)) < 0) 
break; 

if ( subyte (up->u base++, c) ) 
up->u error = EFAULT; 

up->u_count---;-

if (tp->t state&TBLOCK) 
if (tp->t rawq.c cc<TTXOLO) 

<*tp->tyroc) (tp, T_UNBLOCK); 

* Called from device's write routine after it has 
* calculated the tty-structure given as argument. 
*/ 

ttwrite (tp) 
register struct tty *tp; 
{ 

qwait: 

register struct user *up; 
int hqflag; 
int col, row: 

up - &u: 

spltty(); 
while(tp->t_tmflag & QLOCKB) { 

tp->t state I- OASLP; 
(void) sleep( (caddr_t) &tp->t_outq, TTOPRI); 

SPLO (); 
if ( ! (tp->t_state&CARR_ON)) 

return; 
hqflag = O; 
while (up->u count) { 

if ctp->t outq. c cc > tthiwat [tp->t _ cflag&CBAUD J) 
if (hqflig) { 

col - tp->t col; 
row - tp->t::::row; 
hqrelse (tp) ; 

) 

spltty(); 
(*tp->t_proc) (tp, T_OUTPUT); 
while (tp->t_outq.c_cc > tthiwat[tp->t_cflag&CBAUDJ) 

tp->t state 1- OASLP; 
if (sleep ( ( caddr t) &tp->t outq, 

SPLO (); 

hqflag ?-PZERO: (TTOPRIIPCATCH))) 
SPLO (); 
goto out; 

if (hqflag) 
tp->t tmflag 1- QLOCKI; 
colsave - tp->t col; 
rowsave - tp->t - row; 
ttyctl (LCA, tp, -col, row): 
continue; 
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norm: 

out: 

if (tp->t_tmflag & QLOCKB) 
goto qwait; 

if (up->u count >= (CLSIZE/2) && tp->t term - 0) { 
register n; -

J else { 

if (hqflag) 

register struct cblock "cp; 

if ( (cp - getcf () ) ~ NULL) 
break; 

n - min(up->u_count, {unsigned)cp->c_last): 
if (copyin ( (caddr_t) up->u_base, (caddr_t) cp->c_data, 

nii { 
up->u error = EFAULT: 
putcf ( ( struct cblock *)cpl : 
break; 

up->u_base += n: 
up->u count -- n; 
cp->c=:last = n; 
ttxput (tp, cp, n) : 

register c; 

c = fubyte(up->u base++): 
if (c<O) { -

up->u error = EFAULT: 
break; 

up->u count--; 
if (C-== ESC && tp->t term) { 

switch {c = ci)ass ()) 
int col; 

case -1: 
continue; 

case ESC: 
goto norm; 

case HIQ: 
if (hqflag++) 

continue; 
tp->t_tmflag I= QLOCKBIQLOCKI; 
tp->t hqcnt++; 
colsave = tp->t_col; 
row save = tp->t row; 
continue; -

case LCA: 
case SVID: 
case DVID: 
case CVID: 

col - cpass {) : 
default: 

I 
J else I 

ttyctl (c, tp, col, c==LCA ? cpass () 

ttxput (tp, c, 0): 

hqrelse (tp); 
(void) putc(QESC, &tp->t_outq); 
(void) putc(HQEND, &tp->t_outq); 
spltty(): 
if (tp->t_state & OASLP) { 

SPLO (); 

tp->t state &- -OASLP: 
wakeup( (caddr_t) &tp->t_outq); 

tp->t tmflag &- -(QLOCKBIQLOCKI); 
spltty(); 
(*tp->t_proc) (tp, T_OU'I'Pt.'T); 
SPLO(): 

0); 

/* 
* Place a character on raw TTY input queue, putting in delimiters 
* and waking up top half as needed. 
* Also echo if required. 
•/ 

tdefine LCLESC 0400 

ttin(tp) 
register struct tty *tp; 
{ 

register c; 
register flg: 
register char *cp; 
ushort nchar, nc; 

nchar = tp->t rbuf. c size - tp->t rbuf. c count; 
/* reinit rx control-block */ - -
tp->t rbuf. c count = tp->t rbuf. c size; 
if (nChar-0) - -

return; 
flg - tp->t iflag; 
/* KMC does-all but IXOFF */ 
if (tp->t state&EXTPROC) 

flg &= IXOFF; 
nc - nchar; 
cp - tp->t_rbuf.c_ptr; 
if (nc < cfreelist.c size 11 (flg & (INLCRIIGNCRIICRNLIIUCLC)) 

1 1 tp->t term> 1 
f* must do per character processing */ 

for ( ;nc--; cp++) { 
c = *cp; 
if (tp->t term) 

c-&= 0177; 
if ( (c = {*termsw[tp->t_term] .t_input) (c,tp)) 

== -1) 
continue; 

if (c & CPRES) { 
(void) putc (ESC, &tp->t rawq) : 
(void) putc (c, &tp->t r-;;:wq): 
continue; -

if (c == , \n' && flg&INLCR) 
*cp = c = '\r': 

else if (c = '\r') 
if (flg&IGNCR) 

continue; 
else if ( flg& ICRNL) 

*cp - c = '\n': 
if (flg&IUCLC && 'A' <- c && c <= 'Z') 

c+-'a'-'A'; 
if (putc(c, &tp->t rawq)) 

continue; -
sysinfo. rawch++; 

cp = tp->t_rbuf.c_ptr; 
} else { 

/* may do block processing */ 
putcb(CMATCH((struct cblock *)cp), &tp->t_rawq); 
sysinfo.rawch +- nc; 
/* allocate new rx buffer */ 
if ( (tp->t_rbuf.c_ptr = getcf()->c_data) 

- ( (struct cblock *)NULL)->c_data) 
tp->t_rbuf.c_ptr - NULL; 
return; 

tp->t rbuf. c count - cfreelist. c size; 
tp->t=rbuf .c=:size - cfreelist.c_'iize; 

if (tp->t rawq.c cc > TTXOHI) { 
if (flg&IXOFF && ! (tp->t state&TBLOCK)) 

(*tp->t proc) (tp; T BLOCK); 
iL 4tp->t._:z:a.wq_c_cc > TT~ l 
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ttyflush (tp, FREAD); 
return; 

flg = lobyte (tp->t lflag); 
if (tp->t_outq.c_c; > (tthiwat [tp->t_cflag&CBAUD) + TTECHI)) 

flg &• - (ECHO I ECHOK I ECHONL I ECHOE) ; 
if (flg) while (nchar--) { 

c = *cp++; 
if (flg&ISIG) { 

if (c - tp->t cc[VINTR]) { 
signal(tp->t_pgrp, SIGINTj; 
if ( ! (flg&NOFLSH) && tp->t hqcnt-0) 

ttyflush (tp, (FREAD I FWRITE) ) ; 
continue; 

if (c ~ tp->t cc[VQUIT]) 
signal(tp->t_pgrp, SIGQUIT); 

if (flg&ICANON) 

if ( ! (flg&NOFLSH) && tp->t hqcnt-0) 
ttyflush (tp, (FREAD I FWRITE) ) ; 

continue; 

if (tp->t_state&CLESC) ( 

} 

flg I= LCLESC; 
tp->t_state &= -CLESC; 

if (c == '\n') ( 
if (flg&ECHONL) 

flg I= ECHO; 
tp->t delct++; 

} else if (c ;;;.. '\ \' ) ( 
tp->t state I= CLESC; 
if (flg&XCASE) { 

c I= QESC; 
if (flg&LCLESC) 

tp->t_state &= -CLESC; 

3 

) else if (c = tp->t_cc[VEOLJ 11 c =- tp->t_cc[VEOL2]) 
tp->t_delct++; 

) 

else if ( ! (flg&LCLESC)) ( 

if (flg&ECHO) { 

if (c ~ tp->t cc[VERASE] && flg&ECHOE) 
if (flg&ECHO) 

ttxputi (tp, '\b') ; 
flg I- ECHO; 
ttxputi (tp, ' ' ) ; 
c = '\b'; 

) else if (c -- tp->t cc[VKILL] && flg&ECHOK) ( 
if ( flg&ECHO) -

ttxputi (tp, c) ; 
flg I- ECHO; 
c - '\n'; 

J else if (c = tp->t_cc[VEOF]) 
flg &= -ECHO; 
tp->t_delct++; 

ttxputi (tp, c) ; 
(*tp->t_proc) (tp, T_OUTPUT); 

if ( ! (flg&ICANON)) 

} 

tp->t state &- -RTO; 
if (tp->t rawq. c cc >- tp->t cc [VMINJ) 

tp->t delct - 1; -
else if (tp->t cc [VTIMEJ) i 

if ( ! (tp->t state&TACT)) 
tttimeo (tp); 

if (tp->t delct && (tp->t state&IASLP)) 
tP->t state i- -IAsLP; 
wakeuP ( 4ca.dd.c _ t) •tp->~ .ca.wq) ; 

/* 
* Interrupt interface to ttxput. 
* Checks for High Queue write in progress, and saves characters to be echoed. 
*/ 

ttxputi (tp, c) 
register struct tty *tp; 
( 

/* 

if (tp->t tmflag & QLOCKI) ( 
i;oidi putc(c,&tempqi; 
return; 

J else 
ttxput (tp, c, O) : 

* Put character (s) on TTY output queue, adding delays, 
* expanding tabs, and handling the CR/NL bit. 
* It is called both from the base level for output, and from 
* interrupt level for echoing. 
*I 

I* VARARGSl */ 
ttxput (tp, ucp, ncode) 
register struct tty *tp; 
union { 

ucp; 

struct ch ! I* machine dependent union *I 
char dum[3]: 
unsigned char theaddr; 

} ch; 
int thechar; 
struct cblock *ptr; 

register c; 
register flg; 
register unsigned char *cp; 
register char *colp; 
int ctype; 
int cs; 
struct cblock * scf; 

/* KMC does all but XCASE, virt term needs CR info for t_col *I 
if (tp->t state&EXTPROC) ( 

if (tp->t term I I tp->t lflag&XCASE) 
flg - tp->t_ oflag& (OPOST I OLCUC I ONLRET I ONLCR) ; 

else 
flg = 0; 

J else 
flg = tp->t oflag; 

if (ncode - 0) ( -
ncode++; 

l else { 

if ( ! (flg&OPOST)) 
sysinfo. outch++; 
(void) putc(ucp.thechar, &tp->t_outq); 
return; 

cp - (unsigned char *) &ucp. ch. theaddr; 
scf - NULL; 

if ( ! ( flg&OPOST) ) 
sysinfo.outch +- ncode; 
putcb(ucp.ptr, &tp->t_outq); 
return; 

cp = (unsigned char *) &ucp.ptr->c_data[ucp.ptr->c_first]; 
scf - ucp.ptr; 

while (ncode--) { 
c - •cp++; 
if (c >- 0200) 

/* splS-0 */ 
if ic ~ QESC && ! (tp->t state&EXTPROC)) 

(void) putc (QESC~ &tp->t _ outq) : 
111y,si.nt°G .Ollt.ch++: 
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(void) putc (c, &tp->t_outq): 
continue; 

l 
/* 

* Generate escapes for upper-case-only terminals. 
"i 

if (tp->t lflag&XCASE) { 
Colp - 11 ({))!1A-"\\\\"; 
while (*colp++) 

if (c - *colp++l { 
ttxput (tp, '\\'I 0200, 0); 
c = colp[-2j: 
break; 

if ('A' <= c && c <= 'Z') 
ttxput(tp, '\\' 10200, 0); 

if (flg&OLCUC && 'a' <= c && c <- 'z') 

cs - c: 
/* 

c += 'A' - 'a'; 

* Calculate delays. 
* The numbers here represent clock ticks 
* and are not necessarily optimal for all terminals. 
* The delays are indicated by characters above 0200. 
*I 

ctype = partab[c]; 
colp = &tp->t col; 
c ~ 0; -

switch (ctype&077) 

case 0 : I* ordinary *I 
(*colpl ++; 

case 1: /* non-printing */ 
break; 

case 2: /* backspace */ 
if ( flg&BSDLY) 

c = 2; 
if (*colp) 

(*colp)--; 
break; 

case 3: /* line feed */ 

if (tp->t term) 

4 

if (tp->t vrow && tp->t row >- tp->t_lrow) { 
ttyctl (UVSCN, tp): 

n:.., 

continue; 

if (tp->t tmflag & SNL) 
ttyctl (NL, tp) ; 
continue; 

if (flg&ONLRET) 
goto er; 

if (tp->t_row < tp->t_lrow) 
tp->t row++; 

if ( flg&ONLCR) { 
if ( ( ! (tp->t state&EXTPROC)) && 

! (flg&ONOCR && *colp==O)) 
sysinfo. out ch++: 

goto er; 

if (flg&NLDLY) 
c - 5; 

break; 

(void) putc(' \r', &tp->t_outq); 

cas.o: 4: /* tab *I 
c - 8 - ((*colp1&07); 
*co.lp +- .c; 

if ( ! (tp->t_state&EXTPROC)) { 
ctype - flg&TABDLY; 
if (ctype - TABO) { 

c - O; 

break; 

} else if (ctype - TABl) 
if (C < 5) 

c - O; 
else if (ctype = TAB2) 

c = 2; 
else if (ctype - TAB3l 

sysinfo.outch +- c; 
do 

(void) putc(' ', &tp->t_outq); 
while (--c); 
continue; 

case 5: I* vertical tab *I 
if (flg&VTDLY) 

c - 0177; 
break; 

case 6: /* carriage return */ 
if (flg&OCRNL) { 

er: 

cs - '\n': 
goto nl; 

if (flg&ONOCR && *colp ~ 0) 
continue; 

if ( ! (tp->t state&EXTPROC) ) 
ctYi)e - flg&CRDLY; 
if (ctype = CRl) { 

if (*colp) 

*colp - O; 
break; 

c - max( (unsigned) ( (*colp>>4) +3), 6); 

else if (ctype - CR2) { 
c - 5; 

else if (ctype = CR3) 
c = 9; 

case 7: /* form feed */ 
if (flg&FFDLY) 

c - 0177; 
break; 

sysinfo. outch++: 
if (tp->t_term && *colp >- 80 && tp->t_row >- tp->t_lrow 

&& tp->t tmflag & LCF) { 
ttyctl (VHOME, tpl: 
ttyctl (DL, tp); 
ttyctl(LCA, tp, 79, tp->t_lrow-1); 
(*colp)++; 

if (tp->t term-0) 
(void) putc(cs, &tp->t_outq); 

else 
qputc(cs, &tp->t outq); 

if ( ! (tp->t state&EXTPROC)) { 
if (cl { 

if ( (c < 32) && flg&OFILL) 
if ( flg&OFDEL) 

i e:..se { 

cs - 0177; 
else 

cs - 0; 
(void) putc(cs, &tp->t_outq); 
if (c > 3) 

(void) putc(cs, &tp->t_outq); 

(void I putc (QESC, &tp->t outql; 
•·•oii.~ i-to,01oaoo .. "tp->t_:_QUUf) i 



ttO.c Fri Sep 5 19:08:07 1986 

I* 

) 
if (*colp >= 80 && tp->t term && tp->t tmflag&ANL) 

if (tp->t tmflag°&LCF) -

else { 

if ( scf !- NULL) 
putcf(scf); 

tt'yctl{LCA, tp, O, tp->t_row+li; 

if ( (flg&ONLCR) - OJ 
ttxputi (tp,' \r') ; 

cs = '\n'; 
goto top; 

* Get next packet from output queue. 
* Called from xmit interrupt complete. 
*I 

ttout(tp) 
register struct tty *tp; 
{ 

delay: 

register struct ccblock •tbuf; 
register c; 
register char *cptr; 
register retval; 

extern ttrstrt () ; 

if (tp->t state&TTIOW && tp->t outq.c cc=O) 
tp->t state &- -TTIOW; - -
wakeup( (caddr_t) &tp->t_oflag); 

tbuf = &tp->t tbuf; 
if (hibyte (tp=>t lflag)) 

if (tbuf=>c_ptr) 
putcf (CMATCH ( (struct cblock ") tbuf->c_ptr)); 
tbuf->c_ptr = NULL; 

tp->t state I- TIMEOUT; 
timeout (ttrstrt, (caddr t) tp, 

(int) ( (hibyte (tp->t lflag) &0177) +6)); 
hibyte (tp->t_lflag) = O; -
return(O); 

retval = 0; 
if ( ( (tp->t_state&EXTPROC) 11 ( ! (tp->t_oflag&OPOST))) && 

tp->t term-0) { 
if (tbuf->c_ptr) 

putcf (CMATCH( (struct cblock *)tbuf->c_ptr)): 
if ((tbuf->c_ptr = (char *) getcb (&tp->t_outq)) == NULL) 

return (0); 
tbuf->c_count = ( (struct cblock *)tbuf->c_ptr)->c_last -

((struct cblock *)tbuf->c_ptr)->c_first; 
tbuf->c size - tbuf->c count; 
tbuf->c - ptr - & ( ( struct cblock *) tbuf->c ptr) ->c data 

- [ ( (struct cblock *)tbuf-">c_ptr)->c_first]; 
retval - CPRES; 

) else { / * watch for timing *I 
if (tbuf->c_ptr - NULL) { 

if ((tbuf->c_ptr - qetcf()->c_data) 
- ( (struct cblock *)NULL)->c data) 
tbuf->c ptr - NULL; -
return(O): I* Add restart'1 */ 

tbuf->c_count - 0; 
cptr - tbuf->c_ptr; 
while ( (c-qetc(&tp->t outq)) >- 0) { 

if {c - QESCJ { 
if ( (c - getc(Up->t outq)) < 0) 

break,; -

5 

if (c - HQEND) { 
if (tp->t term) 

tp->t hqcnt--; 
continue; -

if (c > 0200 && ! (tp->t state&EXTPROC)) 
hibyte (tp->t lflag) - c; 
if ( ! retval) -

retval = CPRES; 
*cptr++ - c; 
tbuf->c count++; 

break; 
goto delay; 

if (tbuf->c count >= cfreelist.c_size) 
break: 

tbuf->c_size = tbuf->c_count; 

if (tp->t state&OASLP && 
tP->t_outq.c_cc<-ttlowat [tp->t_cflag&CBAUD]) 
tp->t state &- -OAS LP; 
wakeup ( (caddr _ t) &tp->t _ outq) : 

return(retval); 

tttimeo (tp) 
register struct tty *tp; 
{ 

tp->t state &= -TACT; 
if (tp->t lflag&ICANON 11 tp->t_cc[VTIME) - 0) 

return; 
if (tp->t_rawq.c_cc ~ O && tp->t_cc[VMINJ) 

return; 
if (tp->t_state&RTO) { 

tp->t de let = 1; 
if (tP->t_state&IASLP) 

) 

} else { 

tp->t state &= -IASLP; 
wakeup( (caddr_t) &tp->t_rawq); 

tp->t state I= RTO I TACT; 
timeout(tttimeo, (caddr t)tp, 

(int) (tp->t_cc [VTIMEJ *(short) ((short) v. v_hz/10))); 

I* 
* I/O control interface 
*I 

I* ARGSUSED *I 
ttioctl (tp, cmd, arg, mode) 
register struct tty *tp; 
{ 

ushort chg; 
struct termcb termblk; 
register struct termcb *tbp; 

switch(cmd) { 
case LDOPEN: 

if (tp->t_rbuf.c_ptr = NULL) { 
I* allocate RX buffer */ 
while( (tp->t_rbuf.c_ptr - getcf()->c_data) 

- ( (struct cblock *)NULL)->c_data) 
tp->t_rbuf.c_ptr - NULL; 
cfreelist. c flaq - 1: 
(void) sleep( (caddr_t) 'cfreelist, TTOPRI); 

tp->t_rbuf. c_count - cfreelist. c_size; 
tp->t_rbuf. c_size - cfreelist. c_size; 
(*tp->t_proc) (tp, T_INPUT); 
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case LDCLOSE: 
spltty(): 
(*tp->t_proc) (tp, T_RESUME); 
SPLO (); 
ttywait (tpi: 
ttyflush (tp, (FREAD I FWRITE)) ; 
if (tp->t tbuf.c_ptr) { 

putcf(CMATCH( (struct cblock *ltp->t_tbuf .c_ptr)): 
tp->t _ tbuf. c _ptr - NULL; 
tp->t tbuf.c count = O; 
tp->(~ tbuf. c =size = a; 

l 
if (tp->t_rbuf.c_ptr) { 

putcf(CMATCH( (struct cblock *)tp->t_rbuf.c_ptr)); 
tp->t_rbuf.c_ptr - NULL; 
tp->t rbuf. c count = O: 

tp->t=rbuf.c=:size - O; 

tp->t tmflag - O; 
break! 

case LDCHG: 
chg = tp->t lflagAarg; 
if ( ! (chg&ICANON) l 

break; 
spltty(): 
if (tp->t canq.c cc) 

if (tp->t_rawq.c_cc) 
tp->t canq.c cc += tp->t rawq.c cc; 
tp->t=:canq.c::::cl->c_next ;;; tp->t=:rawq.c_cf; 
tp->t_canq.c_cl = tp->t_rawq.c_cl; 

tp->t rawq = tp->t canq; 
tp->t=:canq = ttnulq; 

tp->t delct - tp->t_rawq.c_cc; 
SPLO ff: 
break; 

case LDGETT: 
tbp - &termblk; 
tbp->st flgs = tp->t tmflag; 
tbp->st-termt = tp->t term; 
tbp->st-crow = tp->t row; 
tbp->st-ccol = tp->t-col; 
tbp->st-vrow = tp->t-vrow: 
tbp->st-lrow - tp->t -lrow; 
if (copyout( (caddr_t)tbp, (caddr_t)arg, sizeof(termblk))) 

u.u_error = EFAULT; 
break; 

case LDSETT: 
tbp - &termblk; 
if (copyin( (caddr_t)arg, (caddr_t)tbp, sizeof(termblk))) { 

u. u error - EFAULT; 
break; 

if ((unsigned) tbp->st_ termt >- termcnt) { 
u. u error - ENXIO; 
break; 

if (tbp->st termt) 
(*termsw[tbp->st termt] .t ioctl) 

else 

(tp, - -

tp->t term-tbp->st termt ? LDCHG LDOPEN, 
tbp->st vrow) : -

if (U. U error) 
-break; 

tp->t vrow - tbp->st vrow; 
tp->t-term - tbp->st-termt; 
if (tbp->st flgs&TM SET) 

tp->t_tmflag - tbp->st_flgs & -TM_SET; 

tp->t _term - O; 

6 

default: 

tp->t state &- -CLESC; 
break! 

break; 

/************** ADDITIONS FOR TERMINAL HANDLERS **********************/ 

I* 
* release the high priority queue for interrupts. 
* copy over any received characters while queue was locked. 
*I 

hqrelse (tp) 
register struct tty *tp; 
{ 

I* 

register c; 

ttyctl (LCA, tp, colsave, rowsave); 
spltty(); 
while ( (c - getc(&tempq)) >= 0) 

ttxput (tp, c, O) ; 
tp->t_tmflag &= -QLOCKI; 
SPLO (); 

* put a character on the output queue, 
* checking first to see if it is a ESC. 
*I 

qputc (c, qp) 

register c; 
struct clist *qp; 
{ 

if (c - ESC) 
(void) putc(c, qp); 

(void) putc(c, qp); 

tifdef notdef 
/* simulate Up Variable SCreeN as common routine *I 
ttuvscn (tp) 
register struct tty *tp; 
{ 

ttyctl (VHOME, tp) ; 
ttyctl (DL, tp); 
ttyctl(LCA, tp, 0, tp->t_lrow); 

/* simulate Down Variable screeN as common routine */ 
ttdvscn (tp) 
register struct tty *tp; 
I 

l 
tendif 

ttyctl (VHOME, tp); 
ttyctl (IL, tp); 

char colpres, rowpres; 

I* VARARGS *I 
ttyctl (ac, tp, acol, arow) 
register struct tty *tp; 
I 

reqister char *colp; 
reqister c; 
int sps; 

c - ac; 
colp - &tp->t_col; 
sps - spltty(); 

co:pres = *colp; 
rowpres - tp->t row; 
-i.t.Gh~o• f -
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case CUP: 
case DSCRL: 

Fri Sep 

if (tp->t row ~ 0) 
goto out; 

tp->t _row--; 
break; 

case CDN: 
case USCRL: 

5 19:08:07 1986 

if (tp->t_row >= tp->t_lrow) 
goto out; 

tp->t _row++; 
break; 

case UVSCN: 
*colp = 0; 
tp->t row = tp->t lrow; 
break7 -

case DVSCN: 
*colp - 0; 
tp->t row = tp->t vrow; 
break7 -

case CRI: 
case STB: 
case SPB: 

if (*colp >~ 79) 
goto out; 

(*colp)++; 
break; 

case CLE: 
if (*colp ~ 0) 

goto out; 
(*colp)--; 
break; 

case HOME: 
case cs: 
case CM: 

tp->t_row = 0; 
case DL: 
case IL: 

*Colp - 0; 
break; 

case VHOME: 
*colp = O; 
tp->t row = tp->t vrow; 
c - LCA; -
break; 

case LCA: 
*colp - acol; 
tp->t row - a row: 
break; 

case ASEG: 
tp->t row - (short) (tp->t_row+24)'li(short) (tp->t_lrow+l); 
break; 

case NL: 
if (tp->t row < tp->t lrow) 

tp->t_row++; -
case CRTN: 

*colp - O; 
break; 

case SVID: 
tp->t dstat 
c - DVID; 
break; 

case CVID: 
tp->t_dstat 
c - DVID; 
break; 

case DVID: 
tp->t_dstat 
break; 

,_ 
acol; 

&- -acol; 

- acol; 

(*termsw[tp->t_term] .t_output) (c, tp): 
out: 

splx (sps); 

7 
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I* @(t)ttl.c 
/" 

1.4 */ 

* Line discipline O 
* No Virtual Terminal Handling 
*/ 

+include "sys/param.h" 
+include "sys/types.h" 
+include "sys/systm.h" 
+include "sys/conf.h" 
tinclude "sys/dir.h" 
tinclude "sys/siqnal.hH 
Hnclude "sys/user.h" 
+include •sys/errno.h" 
+include •sys/proc.h" 
+include •sys/file.h" 
+include •sys/tty.h" 
+include •sys/termio.h" 
+include •sys/sysinfo.h" 
+include •sys/var.h" 
+include •sys/reg.h" 

extern char partab [ ] : 

/* 

5 19:08:09 1986 

* routine called on first teletype open. 
* establishes a process group for distribution 
* of quits and interrupts from the tty. 
*I 

ttopen(tp) 
register struct tty *tp; 
{ 

register struct proc *pp; 

pp - u.u_procp; 
if ( (pp->p_pid = pp->p_pqrp) 

&& (u.u ttyp = NULL) 
&& (tp-">t_pqrp - 0)) { 

u.u_ttyp - &tp->t_pgrp; 
tp->t_pqrp = pp->p_pgrp; 

; 
ttioctl (tp, LDOPEN, O, 0); 

tp->t state &= -WOPEN; 
tp->t::::state 1~ ISOPEN; 

ttclose (tp) 
register struct tty *tp; 
( 

I* 

if ( (tp->t_state&ISOPEN) = 0) 

return; 
tp->t state &- -ISOPEN; 
tp->tJ>grp - 0; 
ttioctl (tp, LDCLOSE, o, 0); 

* Called from device's read routine after it has 
* calculated the tty-structure given as argument. 
*I 

ttread(tp) 
register struct tty *tp; 
{ 

register struct user *up; 
register struct clist *tq; 

up - &u; 
tq - &tp->t canq; 
if Ctq->c_cc -- oi 

canon(tp); 
while (up->u count !-0 && up->u error--o) 

if (;p->u count >- CLSIZE) ( 
r;gister n; 
register struct cblock *cp; 

if { {cp - Qliltc:b {tql l - liULL) 

1 

/* 

} 

break; 
n - MIN (up->u count, 

(unsi~ed) (cp->c last - cp->c first)); 
if (copyout ( (caddr t) &cp=>c data [cp->c first], 

(caddr_t)up->u_base-; n)) -
up->u error = EFAULT; 

putcf ( ( struct-cblock *) cp) ; 
up->u base +- n; 
up->u - count -- n; 

} else { -
register c; 

if ((c - getc(tq)) < 0) 
break; 

if (subyte (up->u base++, c)) 
up->u error - EFAULT; 

up->u_ count--: 

if (tp->t state&TBLOCK) ( 
if (tp->t rawq.c cc<TTXOLO) 

C°*tp->tyroc) (tp, T_UNBLOCK); 

* Called from device's write routine after it has 
* calculated the tty-structure given as argument. 
*/ 

ttwrite (tp) 
register struct tty *tp; 
{ 

register struct cblock *cp; 
register struct user *up; 
register a, n; 

if ( ! (tp->t_state&CARR_ON)) 
return; 

up - &u; 
a - tthiwat[tp->t_cflag&CBAUD]; 
if (up->u count <= 4 && up->u arO [RO] & OxSOOOOOOO) { 

n-= up->u arg[3]; -

} else 

SPL6 (); -
while (tp->t outq.c cc > a) { 

(*tp=>t_proc) (tp, T_OUTPUT); 
/* 

} 

SPLO (); 

* For non-interrupting output devices sleep 
* only when characters are still pending. 
*I 
if (tp->t_state& {TIMEOUT I TTSTOP !BUSY)) { 

tp->t state I= OASLP; 
(void) sleep{ (caddr_t) &tp->t_outq, TTOPRI); 

while (up->u count) { 
ttxp;t (tp, n&OxFF, 0); 

up->u_base++; 
up->u count--; 
n >>--8; 

while (up->u_count) 
SPL6(); 
while (tp->t outq.c cc > a) ( 

(*tp=>t proc> (tp, T OUTPUT>; 
/* - -

* For non-interrupting output devices sleep 
* only when characters are still pending. 
*I 

if (tp->t state& {TIMEOUT I TTSTOP I BUSY)) ( 
tp->t state I - OASLP: 
(void) sleep( (caddr_t) &t.p->t_out.q, TTOPRI); 
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SPLO (): 
if (up->u count >- (CLSIZE/4)) { 

if ((cp - getcf ()) ~ NULL) 
break; 

2 

n = MIN (up->u count, (unsigned) cp->c last): 
if (copyin( (c:iddr t)up->u base, (caddr ticp->c data, 

n)) ( - - - -

/* 

l else { 

spltty(): 

up->u error = EFAULT; 
putcf( (struct cblock *l cp): 
break; 

/* 
* Put trailing '\n' in a separate cblock 
*I 

if (n~up->u _count & & cp->c _data [n-1 J -' \n' && n>=3) 
n--: 

up->u_base +- n: 
up->u count -- n: 
cp->c-last - n; 
ttxput {tp, cp, n): 

n = fubyte (up->u base++): 
if (n<O) { -

up->u error = EFAULT: 
break~ 

up->u count--: 
ttxput (tp, n, 0): 

if ( ! (tp->t state&BUSY)) 
(*tP->t_proc) (tp, T_OUTPUT): 

SPLO (): 

* Place a character on raw TTY input queue, putting in delimiters 
* and waking up top half as needed. 
* Also echo if required. 
*I 

tdefine LCLESC 0400 

ttin(tp) 
register struct tty *tp; 
{ 

register c; 
register flg: 
register char *cp; 
ushort nchar, nc; 

nchar - tp->t rbuf. c size - tp->t rbuf. c count; 
/* reinit rx control-block */ - -
tp->t rbuf. c count - tp->t rbuf. c size; 
if (nchar-o) - -

return; 
flg - tp->t_iflag; 
nc - nchar; 
cp - tp->t_rbuf.c_ptr; 
if (nc < cfreelist.c size 11 (flg & (INLCRI IGNCRI ICRNLI IUCLC))) 

I* must do per character processing */ 
for ( ;nc--; cp++) { 

c = •cp; 
if (c - '\n' && flg&INLCR) 

*cp - c = '\r'; 
else if (c - '\r') 

if (flg&IGNCR) 
continue; 

else if (flg&ICRNL) 
*cp - c - '\n'; 

if (flg&IUCLC && 'A' <- c Uc<- 'Z') 
c+-'a'-'A'; 

if (putc(c, &tp->t rawq)) 
continue: -

sysinfo. rawch++; 

cp - tp->t_rbuf.c_ptr; 
} else { 

/* may do block processing */ 
putcb(CMATCH((struct cblock *)cp), &tp->t_rawq): 
sysinfo. rawch += nc: 
/ * allocate new rx buffer "I 
if ((tp->t_rbuf.c_ptr - getcf()->c_data) 

-- ( (struct cblock *)NULL)->c data) 
tp->t_rbuf.c_ptr = NULL; -
return; 

tp->t rbuf.c count = cfreelist.c size: 
tp-><::rbuf.c=:size - cfreelist.c_size: 

if (tp->t rawq.c cc > TTXOHI) { 
if (flg&IXOFF && ! (tp->t state&TBLOCK)) 

(*tp->t_proc) (tp:- T_BLOCK): 

l 

if (tp->t rawq.c cc > TTYHOG) { 
ttyflush(tp, FREAD): 
return: 

flg - lobyte (tp->t lflag): 
if (tp->t outq.c cc> (tthiwat[tp->t cflag&CBAUD] + TTECHI)) 

flg &= -(ECHOIECHOKIECHONLIECHOE): 
if (flg) while (nchar--) { 

tifdef notdef 

c - *cp++: 
if (flg&ISIG) { 

if (c - tp->t cc [VINTR]) { 
signal(tp->t_pgrp, SIGINT): 
if ( ! (flg&NOFLSH)) 

ttyflush (tp, (FREAD I FWRITE) ) : 
continue; 

if (c - tp->t cc(VQUIT]) ( 
signal(tp->t_pgrp, SIGQUIT); 
if ( ! (flg&NOFLSH)) 

ttyflush(tp, (FREADIFWRITE)): 
continue; 

if (flg&ICANON) { 
if (tp->t state&CLESC) 

flg I= LCLESC; 
tp->t_state &= -CLESC; 

if (c ~ '\n') { 
if (flg&ECHONL) 

flg I= ECHO; 
tp->t delct++; 

I else if (c:..'\\'l ( 
tp->t state I- CLESC; 
if (flg&XCASE) ( 

c I- QESC; 
if ( flg&LCLESC) 

tp->t_state &- -CLESC; 
I 

I else if (c ~ tp->t_cc[VEOL] 11 c =- tp->t_cc[VEOL2]) 
tp->t delct++; 

else if ( ! ( flg&LCLESC)) ( 
if (c - tp->t cc[VERASE] && flg&ECHOE) 

if ( flg&ECHO) 
ttxput (tp, '\b', 0) : 

flg I- ECHO; 
ttxput (tp, ' ', 0): 
C - I \b1

; 

J else if (c - tp->t cc [VKILL] && flg&ECHOK) { 
if ( flg&ECHO) -

ttxput(tp, c, 0); 

flg I- ECHO; 
c ~ '\n'; 

J else if (c - tp->t cc [VEOFJ) 
fJ.q ,,... -:B.CHO; -
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tp->t_delct++; 

} 

if ( flg&ECHO) 
ttxput (tp,. c,. o;: 
(*tp->t_proc) (tp, T_OUTPUT); 

if (flg&ICANON) { 
if (c == '\n'l 

if (flq&ECHONL) 
flg I= ECHO; 

tp->t delct++; 

3 

} else if (c ~ tp->t cc[VEOLJ 11 c = tp->t_cc[VEOL2]) 
tp->t delct++; 

tendif 

/* 

if ( ! (tp->t state&CLESC) l ! 
if(c~•\\') 

tp->t_state I= CLESC; 
if (c ~ tp->t cc [VERASE] && flg&ECHOE) 

if (flg&ECHO) 
ttxput (tp, '\b', D); 

flg I- ECHO; 
ttxput (tp, ' ', 0): 
c - '\b'; 

} else if (c ~ tp->t cc[VKILL] && flg&ECHOK) { 
if (flg&ECHO) -

ttxput(tp, c, 0); 
flg I= ECHO; 
c = '\n'; 

} else if (c -- tp->t cc[VEOF] l 
flg &- -ECHO; -
tp->t_delct++; 

) 

} else ( 

if (flg&ECHO) 

if (c != '\ \' 11 (flg&XCASE) l 
tp->t_state &- -CLESC; 

ttxput(tp, c, C); 

(*tp->t_proc) (tp, T_OUTPUT); 

if ( ! (flg&ICANON)) { 

} 

tp->t state &- -RTO; 
if (tp->t rawq.c cc >- tp->t cc[VMINJ) 

tp->t delct - 1: -
else if (tp->t cc [VTIMEJ) { 

if ( ! (tp->t state&TACT)) 
tttimeo (tp) : 

if (tp->t delct && (tp->t state&IASLP)) 
tp->t state &= -IAsLP; 
wakeup( (caddr_t) &tp->t_rawq); 

* Scan a list of characters and assure that they require no 
* post processing 
*I 

ttxchk (ncode, cp) 
register short ncode; 
register unsigned char *cp; 
! 

register c, n; 

n - O; 

ncode--; 
do { 

c - *cp++: 
if (c & 0200) 

return(-1); 

I* 

c - partab[c] & 077; 
if (c ~ 0) 

n++; 
else if (c !- 1) 

return(-1); 
while (--ncode !- -1): 

return(n); 

* Put character (s) on TTY output queue, adding delays, 
* expanding tabs, and handling the CR/NL bit. 
* It is called both from the base level for output, and from 
* interrupt level for echoing. 
*I 

I* VARARGSl */ 
ttxput (tp, ucp, ncode) 
register struct tty *tp; 
register ncode; 
union { 

ucp; 

struct ch I* machine dependent union *I 
char dum[3J; 
unsigned char theaddr; 

} ch; 
int thechar; 
struct cblock *ptr: 

register struct clist *outqp; 
register unsigned char *cp; 
register c, flg, ctype; 
register char *colp; 
struct cblock *scf; 
int cs; 

flg = tp->t oflag; 
outqp - &tp::>t outq; 
if (ncode - o) { 

} else { 

} 

if ( ! (flg&OPOST)) 
sysinfo. out ch++; 

ncode++; 

(void) putc(ucp.thechar, outqp); 
return; 

cp = (unsigned char *) & ucp. ch. theaddr: 
scf = NULL; 

if ( ! (flg&OPOST)) 
sysinfo. outch +- ncode; 
putcb(ucp.ptr, outqp); 
return; 

cp = (unsigned char *) &ucp. ptr->c _data [ucp. ptr->c _first] ; 
scf - ucp.ptr; 

if ( (tp->t_lflag&XCASE)~O && (flg&OLCUC)-0) { 
colp = &tp->t col; 
if (ncode > 1-&& (c - ttxchk(ncode, cpl) >= 0) { 

(*colp) +- c; 
sysinfo.outch +- ncode; 
putcb(ucp.ptr, outqp); 
return; 

} 

while (ncode--) 
ctype - partab[c - *cp++] & 077; 
if (ctype-0) { 

(*colp)++; 
sysinfo. outch++: 
(void) putc (c, oui:qp); 
continue; 

else if (ctype-1) 
sysinfo. out ch++; 
(void) putc (c, outqp); 
continue; 
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if (c >= 0200) ( 

cs = c; 
I* 

if (c - QESC) 
(void) putc (QESC, outqp) ; 

sysinfo. outch++; 
(void) putc(c, outqp): 
continue; 

* Calculate delays. 
* The numbers here represent clock ticks 

4 

* and are net necessarily optimal for all terruinals. 
* The delays are indicated by characters above 0200. 
*/ 

c - O; 
switch (ctype) ( 

case 0: /* ordinary *I 
(*colp)++; 

case 1: /* non-printing *I 
break; 

case 2: /* backspace */ 
if (flg&BSDLY) 

c - 2: 
if (*colp) 

(*Colp)--; 
break; 

case 3: /* line feed */ 
if (flg&ONLRET) 

goto qcr; 
if (flg&ONLCR) ( 

qnl: 

if ( ! (flg&ONOCR && *colp--0)) { 
sysinfo. outch++: 
(void) putc(' \r', outqp); 

goto qcr; 

if (flg&NLDLY) 
c - 5; 

break; 

case 4: /* tab */ 
c = 8 - ( (*colp)&07); 
*colp +- c: 
ctype = flg&TABDLY; 
if (ctype = TABO) { 

c = 0; 
} else if (ctype = TABl) 

if (c < 5) 

c = O; 
else if (ctype = TAB2) 

c - 2: 
else if (ctype - TAB3) 

sysinfo. outch +- c; 
do 

break; 

(void) putc (' ', outqp) ; 
while c--c) ; 
continue; 

case 5 : I* vertical tab *I 
if (flg&VTDLY) 

c•0177; 
break; 

case 6: /* carriage return */ 
if (flg&OCRNL) { 

cs - '\n': 
goto qnl; 

if (flg&QNOCR &Jc *colp - 0) 

} else 

qcr: 
continue; 

ctype - flg&CRDLY; 
if (ctype - CRl) { 

if (*colp) 
c - max((unsiqned) ((*colp>>4) + 3), 6); 

else if (ctype = CR2) { 
c - 5; 

else if (ctype = CR3) 
c = 9; 

*Colp - 0; 
break; 

case 7: /* form feed */ 
if (flg&FFDLY) 

c = 0177; 
break; 

sysinfo. out ch++; 
(void) putc(cs, outqp); 
if (C) { 

if ( (c < 32) && flg&OFILL) 
if (flg&OFDEL) 

} else { 

cs = 0177; 
else 

cs - O; 
(void) putc(cs, outqp); 
if (C > 3) 

(void) putc(cs, outqp); 

(void) putc(QESC, outqp); 
(void) putc (c I 0200, outqp); 

while (ncode--) 
c - *cp++; 
if (c >= 0200) 

/* spl5-0 */ 
if (C ~ QESC) 

(void) putc (QESC, outqp) ; 
sys info. outch++; 
(void) putc(c, outqp); 
continue; 

/* 
* Generate escapes for upper-case-only terminals. 
*/ 

if (tp->t lflag&XCASE) ( 
colp = " ({)}!I A-"\\\\": 
while (*colp++) 

if (c - *colp++) { 
ttxput (tp, '\\' I 0200, O) ; 

c - colp[-2]; 
break; 

if ('A' <= c && c <- 'Z') 
ttxput (tp, '\\' I 0200, O): 

} 

if (flg&OLCUC && 'a' <- c && c <- 'z' I 
c+-'A'-'a'; 

cs = c; 
/* 

* Calculate delays. 
* The numbers here represent clock ticks 
* and are not necessarily optimal for all terminals. 
* The delays are indicated by characters above 0200. 
*/ 

ctype - partab[c]; 
colp - &tp->t col; 
c - 0; -
switch (ctype&077) 

oaaa lh I* ordiaary · *I 
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(*colp)++; 

case 1: /* non-printing */ 
break; 

case 2: /* backspace */ 
if (flg&BSDLY) 

c = 2; 
if (*Colp) 

(*Colp)--; 
break; 

case 3: /* line feed */ 
if (flg&ONLRET) 

goto er; 
if (flg&ONLCR) ( 

nl: 

if ( ! (flg&ONOCR && *colp=O)) { 
sys info. out ch++; 

goto er; 

if (flg&NLDLY) 
c - 5; 

break; 

(void) putc (' \r', outqp); 

case 4: /* tab */ 
c = 8 - ( (*colp) &07); 
*colp +- c; 
ctype = flg&TABDLY; 
if (ctype = TABO) { 

c = 0; 
} else if (ctype = TABl) 

if (c < 5) 

c = 0; 
else if (ctype = TAB2) 

c = 2; 
else if (ctype = TAB3l 

sysinfo.outch +- c; 
do 

break; 

(void) putc(' ', outqpJ; 
while (--cl; 
continue; 

case 5: /* vertical tab *I 
if (flg&VTDLY) 

c = 0177; 
break; 

case 6: /* carriage return */ 
if (flg&OCRNL) ( 

er: 

cs = '\n': 
goto nl; 

if (flg&ONOCR && *colp -- 0) 

continue; 

ctype = flg&CRDLY; 
if (ctype - CRl) { 

if (*colpl 

5 

c = max((unsigned) ((*colp>>4) + 3), 6); 

else if (ctype -- CR2) ( 
c - 5; 

else if (ctype -- CR3) 
c - 9; 

*colp - O; 
break; 

case 7: /* form feed */ 
if (flg&FFDLY) 

c - 0177; 
break; 

I* 

} 

sys info. outch++; 
(void) putc(cs, outqp); 
if (C) ( 

if ( (c < 32) && flg&OFILL) 
if (flg&OFDEL) 

} else ( 

cs = 0177; 
else 

cs = 0; 
(void) putc(cs, outqp); 
if (c > 3) 

ivoidi putc (cs, outqpi ; 

(void) putc (QESC, outqp); 
(void) putc(cl0200, outqp); 

if (scf != NULL) 
putcf(scf); 

* Get next packet from output queue. 
* Called from xmit interrupt complete. 
*I 

ttout(tpl 
register struct tty *tp; 
{ 

delay: 

register struct ccblock *tbuf; 
register c; 
register char *cptr; 
register retval; 
register struct clist *outqp; 
extern ttrstrt (); 

outqp - &tp->t outq; 
if (tp->t state&TTIOW && outqp->c cc~OJ 

tP->t_state &- -TTIOW; 
wakeup( (caddr_t)&tp->t_oflag); 

tbuf = &tp->t tbuf; 
if (hibyte (tp=">t lflag) l 

if (tbuf=>c_ptr) 
putcf(CMATCH( (struct cblock *)tbuf->c_ptr)); 
tbuf->c_ptr = NULL; 

tp->t state I= TIMEOUT; 
timeout (ttrstrt, (caddr tJ tp, 

(int) ( (hibyte (tp->t_lflag) &0177) +6)); 

hibyte(tp->t_lflag) - O; 
return(O); 

retval = 0; 
if ( ! (tp->t oflag&OPOST) l { 

if (tbuf->c_ptr) 
putcf(CMATCH( (struct cblock *)tbuf->c_ptr)); 

if ((tbuf->c_ptr - (char *l getcb(outqp)) = NULL) 
goto out; 
/* return(O); */ 

tbuf->c count - ((struct cblock *)tbuf->c_ptr)->c_last -
- ( ( struct cblock *I tbuf->c _ptr 1->c _fir st; 

tbuf->c size - tbuf->c count; 
tbuf->cytr - &((struct cblock *)tbuf->c_ptr)->c_data 

[ ((struct cblock *I tbuf->c_ptr)->c_first]; 
retval - CPRES; 

) else { /* watch for timing */ 
if (tbuf->c_ptr - NULL) ( 

if ((tbuf->c_ptr - getcf()->c_data) 
- ( (struct cblock *)NULLJ->c data) 
tbuf->c_ptr - NULL; -
goto out; 
I* ret&rn401; I* Add r-tart? *I 
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out: 

tbuf->c count - O; 
cptr - tbuf->c_ptr; 
while ( (c-getc(outqp)) >= 0) { 

~./: (c = QESC) { 

if ( (c = qetc(outqp)) < 0) 
break; 

if (c > 0200) { 

retval = CPRES; 
*cptr++ - c; 
tbuf->c count++; 

hibyte (tp->t lflaq) = c; 
if ! !retval)-

qoto delay; 
break; 

if (tbuf->c count >= cfreelist.c_size) 
break; 

tbuf->c_size = tbuf->c_count; 

if (tp->t state&OASLP && 
outqp->c cc<=ttlowat [tp->t cflaq&CBAUD]) 
tp->t state &- -OAS LP; -
wakeup( (caddr_ t) outqp): 

return(retval); 

tttimeo (tpl 
register struct tty *tp; 
{ 

tp->t state &- -TACT; 
if <tP->t_lflag&ICANON i I tp->t_cc[VTIMEJ = 0) 

return; 
if (tp->t_rawq.c_cc = O && tp->t_cc[VMINJ) 

return; 
if (tp->t_state&RTO) ( 

tp->t delct = 1: 
if (tp->t state&IASLP) 

} 

J else { 

tp->t state &- -IASLP; 
wakeup( (caddr_tl &tp->t_rawq); 

tp->t state I - RTO I TACT; 
timeout (tttimeo, (caddr t) tp, 

(int) (tp->t_cc[VTIME] *(short) ( (short)v.v_hz/10))); 

/* 
* I/O control interface 
*I 

I* ARGSUSED *I 
ttioctl (tp, cmd, arg, mode) 
register struct tty *tp; 
{ 

ushort chg; 

switch (cmd) { 
case LDOPEN: 

if (tp->t_rbuf.c_ptr - NULL) { 
/* allocate RX buffer *I 
while ( (tp->t rbuf. c ptr - qetcf () ->c data) 

- <(struct-cblock *)NULLl->c data) 
tp->t_rbuf.c_ptr = NULL; -
cfreelist. c flag - 1: 
(void) sleep( (caddr_t) &cfreelist, TTOPRI); 

tp->t rbuf. c count - cfreelist. c size; 
tp->t-rbuf.c-size - cfreelist.c-size: 
(*tp->t_proc) (tp, T_INPUT); -

6 

break; 

case LDCLOSE: 
spltty(); 
(*tp->t_proc) (tp, T_RESUME): 
SPLO (j; 
ttywait (tp): 
ttyflush(tp, (FREADIFWRITE)): 
if (tp->t_tbuf.c_ptr) { 

putcf(CMATCH( (struct cblock *)tp->t_tbuf.c_ptr)); 
tp->t_tbuf.c_ptr - NULL; 
tp->t tbuf. c count - O; 
tp->(~tbuf.c:=size - O: 

if (tp->t_rbuf.c_ptr) { 
putcf (CMATCH( (struct cblock *) tp->t_rbuf.c_ptr)): 
tp->t _ rbuf. c _ptr - NULL; 
tp->t rbuf. c count = O: 
tp->t:=rbuf.c:=size = 0; 

tp->t tmflag - O: 
break7 

case LDCHG: 

default: 

chg = tp->t lflag~arq; 
if ( ! (chg&ICANONI J 

break; 
spltty(); 
if (tp->t canq. c cc) { 

if (tp->t rawq.c cc) 
tP->t canq.c cc +- tp->t rawq.c cc; 
tp->t:=canq.c:=cl->c_next = tp->t:=rawq.c_cf; 
tp->t_canq.c_cl - tp->t_rawq.c_cl; 

tp->t_rawq - tp->t_canq; 
tp->t_ canq = ttnulq; 

tp->t delct = tp->t rawq.c cc; 
SPLO<); - -
break; 

break; 
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I* @(t)tty.c 
I* 

1.2 */ 

* general TTY subroutines 
*/ 

tinclude •sys/param.h" 
tinclude •sys/types .h• 
tinclude •sys/systm.hM 
tinclude •sys/dir.h" 
tinclude •sys/signal.h" 
tinclude "sys/user.h" 
t include "sys I errno . h" 
tinclude "sys/tty.h" 
tinclude "sys/ttold.h" 
tinclude •sys/proc.h" 
tinclude •sys/file. h" 
tinclude "sys/conf. h" 
tinclude "sys/termio .h" 
tinclude "sys/sysinfo.h" 
tinclude "sys/var.h" 

extern int sspeed; 
extern int tthiwat [ l ; 
extern int ttlowat [] ; 
extern char ttcchar []; 

/* null clist header */ 
struct clist ttnulq; 

/* canon buffer */ 
char canonb[CANBSIZ]; 

/* 

5 19:08:12 1986 

* Input mapping table-- if an entry is non-zero, when the 
* corresponding character is typed preceded by "\" the escape 
* sequence is replaced by the table value. Mostly used for 
* upper-case only terminals. 
*/ 

char maptab[] = { 

}; 

I* 

000, 000, 000, 000, ODO, ODO, ODO, 000, 
000, 000, 000, DOD, ODO, ODO, 000, 000, 
ODO, 000, 000, 000, ODO, 000, 000, 000, 
ODO, 000, 000, 000, 000, 000, 000, ODO, 
ODO,' I' ,000,000,000,000,000,' ", 
' {','}',ODO, 000, 000, ODO, 000, 000, 
000, ODO, ODO, ODO, 000, 000, 000, 000, 
000, 000, ODO, ODO, 000, 000, 000, 000, 
000, ODO, ODO, ODO, ODO, 000, ODO, 000, 
ODO, 000, ODO, DOD, 000, ODO, ODO, ODO, 
ODO, 000, ODO, 000, 000, 000, DOD, ODO, 
ODO, ODO, ODO, ODO, ODO, 000, '-',ODO, 
000,'A' ,'B' ,'C' ,'D' ,'E' ,'F' ,'G' I 

I H' I, I', I J',, K', IL' I, M' I, N' I, O', 
'P' ,'Q' ,'R' I IS', 'T', 'U' ,'V', 'W', 
'X' ,'Y' ,'Z' ,000,000,000,000,000, 

* common ioctl tty code 
*/ 

ttiocom(tp, crnd, arg, mode) 
register struct tty *tp; 
{ 

register struct user *up; 
register short flag; 
register struct sgttyb *tbp; 
register struct termio *cbp; 
struct termio cb; 
struct sqttyb tb; 

up - &u; 
switch (crnd) { 
case IOCTYPE: 

up->u_rvall - TIOC; 
break; 

case TCSETAl'I: 

1 

case TCSETAF: 
ttywait (tp); 
if (cmd ~ TCSETAF) 

ttyflush (tp, (FREAD I FWRITE) ) ; 
case TCSETA: 

cbp - .sch; 
if (copyin((caddr_t)arg, (caddr_t)cbp, sizeof cb)) { 

up->u_ error - EFAULT; 
break; 

if (tp->t line !- cbp->c line) 
if (cbp->c line < 0 ! ! cbp->c_line >= linecnt) 

u~>u error = EINVAL; 
break7 

} 

(*linesw[tp->t_line] .l_ioctl) (tp, LDCLOSE, O, mode); 

flag - tp->t lflag; 
tp->t iflag :; cbp->c iflag; 
tp->t - oflag - cbp->c - oflag: 
tp->t-cflag - cbp->c-cflag; 
tp->t-lflag = cbp->c-lflag; 
bcopy( (caddr t) cbp->c cc, (caddr t) tp->t cc, NCC): 
if (tp->t li;;:e !- cbp::>c line) {- -

tP->t_line = cbp::>c_line; 
(*linesw[tp->t line] .1 ioctl) (tp, LDOPEN, o, mode); 

else if (tp->t lflag-!- flag) { 
(*linesw[tp->t_line] .l_ioctl) (tp, LDCHG, flag, mode); 

return(!): 

case TCGETA: 
cbp = &cb; 
cbp->c iflag = tp->t iflag; 
cbp->c=oflag = tp->t=oflag; 
cbp->c cflag - tp->t cflag; 
cbp->c-lflag - tp->t-lflag; 
cbp->c-line - tp->t line; 
bcopy((caddr t)tp->t cc, (caddr t) cbp->c cc, NCC); 
if (copyout!lcaddr_tlcbp, (caddr_t)arg, sizeof cb)) 

up->u_error = EFAULT; 
break; 

case TCSBRK: 

case 

ttywait (tp); 
if (arg = 0) 

(*tp->t_proc) (tp, T_BREAK); 
break; 

TCXONC: 
switch (arg) { 

case o: 
(*tp->t_proc) (tp, T_SUSPEND); 
break; 

case 1: 
(*tp->t_proc) (tp, T_RESUME); 
break; 

case 2: 
(*tp->t_proc) (tp, T_BLOCK); 
break; 

case 3: 
( *tp->t _proc) (tp, T_UNBLOCK); 
break; 

default: 
up->u_error - EINVAL; 

break; 

c2se TCFLSH: 
switch (arg) 
case 0: 
case 1: 
case 2: 

ttyflush (tp, {arg - FOPEN) & (FREAD I FWRITE)); 
break; 
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default: 
up->u_error = EINVAL; 

break; 

/* conversion aide only */ 
case TIOCSETP : 

tbp - &tb; 
ttywait (tp); 
ttyflush (tp, (FREAD I FNRITE) ) : 
if (copyin( (caddr_t)arq, (caddr_t)tbp, sizeof(tb))) { 

uo->u error = EFAULT: 
break; 

) 

tp->t iflag = O; 
tp->t-oflag - O; 
tp->(~ lflag = O; 
tp->t cflag - (tbp->sg ispeed&CBAUD) I CREAD; 
if ( (tbp->sg_ispeed&CBAUD)~BllO) 

tp->t cflag I - CSTOPB; 
tp->t_cc[VERASE] ~ tbp->sg_erase; 
tp->t cc[VKILL] - tbp->sg kill; 
flag -: tbp->sg flags; -
if (flag&O_HUPCL) 

tp->t cflag I= HUPCL; 
if (flag&O_XTAss) 

tp->t oflaq I= TAB3; 
else if (flag&o TBDELAY) 

tp->t_oflag 1- TABl; 
if (flag&O LCASE) { 

tp=>t iflag I= IUCLC; 
tp->t-oflag I= OLCUC; 
tp->()flaq I= XCASE; 

if (flag&O_ECHO) 
tp->t lflag I= ECHO; 

if ( ! (flag&O NOAL)) 
tp->t lflag I= ECHOK; 

if (flag&O CRMOD) { 
tp=>t_iflag I= ICRNL; 
tp->t oflag I- ONLCR; 
if ( flag&O CRl) 

) else 

tP:->t oflag I= CRl; 
if (flag&O_CR2°) 

tp->t _ oflag I= ONOCR I CR2; 

tp->t _ oflag I - ONLRET: 
if (flag&O_NLl) 

tp->t oflag I- CRl; 
if (flag&O NU) 

tp=>t _ oflag I - CR2; 

if (flag&O_RAW) { 
tp->t cc[VTIME] = l; 
tp->t-cc[VMIN] = 6; 
tp->t-iflag &= -(ICRNLI IUCLC); 
tp->t-cflag I= CS8; 

) else { -

) 

tp->t_cc[VEOF] = CEOF; 
tp->t cc[VEOL] - 0; 
tp->t - cc [VEOL2] - 0; 
tp->t-iflag I- BRKINT I I GNP AR I I STRIP I IXON I IXANY; 
tp->t:::: oflag I - OPOST; 
tp->t cflag 1- CS7 I PARENB; 
tp->t::::lflaq I= ICANONI !SIG; 

tp->t iflag I- INPCK; 
if (flag&O ODDP) 

if-{flaqliO EVE'NP) 
tp-:>t_iflag &- -INPCK; 

else 
tp->t cflag I- PARODD; 

if (flag&O_VTDELAY) -
tp->t oflag I - FFDLY; 

if ( flag&O BSDELAY) 
tp=>t_,oflag" I= BSDLY; 

2 

return(l): 

case TIOCGETP: 

/* 

tbp - &tb; 
tbp->sq ispeed - tp->t cflag&CBAUD; 
tbp->sg::::ospeed = tbp->-;g_ispeed; 
tbp->sg erase - tp->t cc[VERASE]: 
tbp->sg::::kill - tp->t_cc[VKILL]; 
flag - O; 
if (tp->t cflag&HUPCL) 

flag I= 0 _ HUPCL; 
if ( ! (tp->t lflagHCAIWN)) 

flag I- 0 RAW; 
if (tp->t lflag&XCASE) 

flag I= 0 LCASE; 
if (tp->t lflag&ECHO) 

flag I= O_ECHO; 
if ( ! (tp->t lflag&ECHOK)) 

flag I= 0 NOAL; 
if (tp->t cflag&PARODD) 

flag I= 0 ODDP; 
else if (tp->t iflag&INPCK) 

flag I:; O _ EVENP; 
else 

flag I - 0 ODDP I 0 EVENP; 
if (tp->t oflag&ONLCR) { -

flag I= 0 CRMOD; 

) else { 

if (tp->t - oflag&CRl) 
flag I- O_CRl; 

if (tp->t oflag&CR2) 
flag I= O_CR2; 

if (tp->t oflag&CRl) 
flag I- 0 NLl; 

if (tp->t oflag&CR2) 
flag I= O_NL2; 

if ( (tp->t_oflag&TABDLY)--TAB3) 
flag I- 0 XTABS; 

else if (tp->t oflag&TABl) 
flag I:; O_TBDELAY; 

if (tp->t oflag&FFDLY) 
flag I= 0 VTDELAY; 

if (tp->t oflag&BSDLY) 
flag I- 0 BSDELAY; 

tbp->sg flags - flag; 
if (copyout ( (caddr_t)tbp, (caddr_t) arg, sizeof{tb))) 

up->u_error = EFAULT; 
break; 

* The following ioctls were added by UniSoft 
*/ 

/* 
* Return number of characters immediately available. 
*/ 

case FIONREAD: { 

default: 

off_t nread; 

SPL6 (); 
while (tp->t rawq.c cc && tp->t_delct) 

canon (tp) ; -
SPLO (); 
nread - tp->t canq. c cc; 
if { ! (tp->t lflag &!CANON)) 

nre~d += tp->t_rawq.c_cc; 
if (copyout((caddr_t)&nread, (caddr_t)arg, sizeof (off_t))) 

up->u_error - EFAULT; 
break; 
) 

if ( (cmd&IOCTYPE) - LDIOC) 
(*linesw[tp->t_line) .l_ioctl) (tp, crnd, arg, mode); 

else 
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up->u_ error - EINVAL; 
break: 

return(O): 

ttinit(tp) 
register struct tty *tp; 
I 

tp->t line - O; 
tp-><:)nag - o: 
tp->t oflag = 0: 
tp->t::: cflag - sspeed I CS8 I CREAD I HUPCL; 
tp->t lflag = 0: 
bcopy((caddr_t)ttcchar, (caddr_t)tp->t_cc, NCC); 

ttywait (tpJ 
register struct tty *tp; 
{ 

/* 

spltty(); 
while (tp->t outq.c cc 11 (tp->t_state& (BUSY I TIMEOUT) I J 

tp->t state- I- TTIOW; 
(void) sleep( (caddr_t) &tp->t_oflag, TTOPRIJ: 

I 
SPLO (); 
delay (v. v _ hz>>4) ; 

* flush TTY queues 
*I 

ttyflush (tp, Cind) 
register struct tty *tp; 
{ 

/* 

register struct cblock *cp; 
register s; 

if (cmd&FWRITE) { 
while ((cp = getcb(&tp->t outq)) !=NULL) 

putcf(cp); -
(*tp->t_proc) (tp, T_WFLUSH); 
if (tp->t state&OASLP) { 

tp->t state &= -OASLP; 
wakeup( (caddr_t) &tp->t_outq): 

if (tp->t_state&TTIOW) { 
tp->t state &= -TTIOW; 
wakeup( (caddr_t) &tp->t_oflag); 

if (cmd&FREAD) 
while ((cp - getcb(&tp->t canq)) !=NULL) 

putcf(cp); 
s = spltty (): 
while ( (cp - getcb(&tp->t rawq)) !- NULL) 

putcf(cpJ: -
tp->t delct - O; 
splx(s); 
(*tp->t proc) (tp, T RFLUSH); 
if (tp->t state&IASLP) I 

tP->t state &- -IASLP; 
wakeup( (caddr_t) &tp->t_rawq): 

* Transfer raw input list to canonical list, 
• doing erase-kill processing and handling escapes. 
*/ 

canon (tp) 
register struct tty *tp; 
I 

register char *bp; 
register c, esc; 
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spltty(); 
if (tp->t rawq.c cc = OJ 

tP->t delct - O: 
while (tp->t _ delct ~ 0) I 

if { ! (tp->t_state&.CARR_ON) l I {u. u_f:mode&FNDELAY)} 
SPLO(); 
return; 

if ( ! (tp->t_lflag&ICANON) && tp->t_cc[VMINJ~O) 
if (tp->t _cc [VTIME] -0 I 

break: 
tp->t state &= -RTO; 
if ( ! (tp->t state&TACT)) 

tttI:meo (tp) ; 

tp->t state I= IASLP; 
(void) sleep( (caddr_ t) &tp->t_rawq, TTIPRI); 

if ( ! (tp->t lflag&ICANON) ) { 
if (tp->t canq.c cc = 0) I 

tp->t canq = tp->t rawq; 
tp->t:::rawq - ttnulq; 

I 
SPLO (); 

} else 
while (tp->t rawq.c cc) 

(void) putc(getc(&tp->t_rawq), &tp->t_canq): 
tp->t delct = 0; 
SPLO ff: 
return; 

bp = canonb; 
esc = O: 
while ( (c-getc(&tp->t_rawq)) >= 0) 

if (!esc) { 
if (c == '\\') { 

} else 

} else 

} 

) else { 

else 

esc++; 
if (c - tp->t cc [VERASE]) 
if (bp > canoilb) 

bp--; 
continue; 
if (c = tp->t_cc[VKILLJ) 
bp - canonb; 
continue; 

if (c ~ tp->t_cc[VEOFJ I 
break; 

esc = 0: 
if (c = tp->t_cc[VERASEJ 11 

c == tp->t_cc[VKILL] 11 
c - tp->t_cc[VEOFJ) 

bp--; 
else if (tp->t_lflag&XCASE) 

if ((c < 0200) && rnaptab[c]) 
bp--; 
c = rnaptab[c]; 

else if (c =- '\\') 
continue; 

I else if (c == '\\') 

esc++; 

*bp++ - c; 
if (c -- '\n' 11 c -- tp->t_cc[VEOLJ 11 c - tp->t_cc[VEOL2] I 

break; 
if (bp >= &canonb[CANBSIZJ I 

bp--; 

t;->t delct--; 
c - bp - canonb; 
sysinfo. canch +- c; 
bp = canonb; 

/* faster copy 1 */ 
while (c--) 

(void) putc(*bp++, &tp->t_canq); 
return; 
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/* 
* Restart typewriter output following a delay timeout. 
* The name of the routine is passed to the timeout 
* subroutine and it is called during a clock interrupt. 
*/ 

ttrstrt (tp) 
register struct tty *tp; 
{ 

(*tp->t_proc) (tp, T_TIME); 

4 
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/* udp _ usrreq. c 4.45 83/02/16 */ 

tinclude "sys/param.h" 
tinclude "sys/config.h" 
tinclude "sys/errno.h" 
tinclude "sys/types.h" 
tinclude "sys/sysmacros .h" 
tinclude "sys/systm.h" 
tinclude "sys/sysmacros .h" 
tinclude "sys/dir.h" 
tinclude "sys/signal.h" 
tinclude "sys/user. h" 
tinclude "net/misc.h" 
tinclude "net/mbuf.h" 
tinclude "net/protosw .h" 
tinclude "net/socket.h" 
tinclude "net/ socket var. h" 
tinclude •net/in.h" 
tinclude •net/if .h" 
tinclude •net/route.h" 
tinclude •net/in_pcb.h" 
tinclude •net/in_systm.h" 
tinclude •net/ip.h" 
tinclude •net/ip_var.h" 
tinclude •net/ip_icmp.h" 
tinclude "net/udp.h" 
tinclude "net/udp _var. h" 
tinclude •errno.h" 

/* 
* UDP protocol implementation. 
* Per RFC 768, August, 1980. 
*/ 

udp_init() 
{ 

udb.inp_next = udb.inp_prev = &udb; 

int udpcksu.>n: 
struct sockaddr_in udp_in = AF_INET } ; 

udp_input (mO) 
struct mbuf *mO; 

register struct udpiphdr *ui; 
register struct inpcb *inp; 
register struct mbuf *m; 
int len; 

/* 
* Get IP and UDP header together in first mbuf. 
*I 

m - mO; 
if ( (m->m_off > MMAXOFF 11 rn->m_len < sizeof (struct udpiphdr)) && 

(m = m_pullup(rn, sizeof (struct udpiphdr))) == 0) { 
udpsta t. udps hdrops++; 
return; -

ui - rntod {m, struct udpiphdr *) ; 

if ( ( (struct ip *)ui)->ip_hl > (sizeof {struct ip) » 2)) 

ip_stripoptions((struct ip *Jui, (struct rnbuf *)0); 

I* 
* Make mbuf data length reflect UDP length. 
* If not enough data to reflect UDP length, drop. 
*/ 

len - ntohs ( (u short) ui->ui ulen) : 
if ( ( (struct ip *)ui)->ip i;:;n !- len) ( 

if (len > ((struct ip *)ui)->ip_len) 
udpstat.udps badlen++; 
goto bad; -

m_adj (m, ( (struct ip *)ui)->ip_len - len); 
!• (struct ip *)ui->ip_len = len; •/ 

1 

bad: 

/* 
* Checksum extended UDP header and data. 
*/ 

if {udpcksum && ui->ui SUiii) { 

register u=short csum = ui->ui_sum; 

/* 

if (csum = Oxffffl 
csum - O; 

ui->ui_next - ui->ui_prev = 0; 
ui->ui xl - O: 
u~->u~=len = htons( (u_short)len); 
ui->ui sum = O; 
if (csum !- in cksum(m, len + sizeof (struct ipl)) { 

udpstat. udps badsum++; 
m_freem(m); -
return; 

* Locate pcb for datagram. 
*/ 

inp - in_pcblookup(&udb, 
ui->ui_src, ui->ui_sport, ui->ui_dst, ui->ui_dport, 

!NP LOOKUP WILDCARD) ; 
if (inp ~ 0) { -

/* 

/* don't send ICMP response for broadcast packet */ 
if (in lnaof(ui->ui dst) ~ INADDR_ANY) 

- goto bad; -
icmp_error ( (struct ip *)ui, ICMP_UNREACH, ICMP_UNREACH_PORT); 
return; 

* Construct sockaddr format source address. 
* Stuff source address and datagram in user buffer. 
*/ 

udp _in. sin _port = ui->ui _sport; 
udp in. sin addr = ui->ui src; 
m->i len -= sizeof (stru;t udpiphdr); 
m->m - off += sizeof ( struct udpiphdr) ; 
if (sbappendaddr(&inp->inp socket->so rev, (struct sockaddr *l &udp_in, m) == OJ 

goto bad; - -
sorwakeup(inp->inp_socket); 
return; 

m _ freem (m) ; 

udp_abort (inp) 
struct inpcb *inp; 

struct socket *so = inp->inp_socket; 

in _pcbdisconnect ( inp) ; 
soisdisconnected(so); 

udp ctlinput (cmd, arg) 
- int cmd; 

caddr_t arg; 

struct in addr *sin; 
extern u_ ;har inetctlerrmap [ J ; 

if (cmd < 0 11 cmd > PRC_NCMDS) 
return; 

switch (cmd) ! 

case PRC_ROUTEDEAD: 
break; 

case PRC_CUENCH: 
break; 
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/* these are handled by ip */ 
case PRC_IFDOWN: 
case PRC_HOSTDEAD: 
case PRC_HOSTUNREACH: 

break; 

default: 
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sin - & ((struct icmp *) arg)->icmp ip. ip dst; 
in_pcbnotify { &udb, sin, (int) inetctlernnap [ cmd], udp_ abort) ; 

udp output {inp, mO) 
- struct inpcb *inp; 

struct mbuf *mO; 

register struct mbuf *m; 
register struct udpiphdr *ui; 
register struct socket *so; 
register int len = 0; 

/* 
* Calculate data length and get a mbuf 
* for UDP and IP headers. 
*/ 

for (m = mO; m; m - m->m next) 
len += m->m len; -

I* we don't have MT~)EADER' s (yet?) 
m ~ m get(M DONTWAIT, MT HEADER); 
*I - - -

m - m get (M DONTWAIT) ; 
if (m-~ 0)-( 

I* 

m_freem(mO): 
return (ENOBUFS): 

* Fill in mbuf with extended UDP header 
• and addresses and length put into network format. 
*/ 

m->m_off - MMAXOFF - sizeof (struct udpiphdr); 
m->m len - sizeof (struct udpiphdr): 
m->m -next = mo: 
ui = - mtod (m, struct udpiphdr *) : 

ui->ui_next = ui->ui_prev = 0; 
ui->ui xl = 0; 
ui->ui-pr = IPPROTO UDP; 
ui->ui-len - len + sizeof {struct udphdr); 
ui->ui-src - inp->inp laddr: 
ui->ui-dst = inp->inp-faddr; 
ui->ui-sport = inp->inp lport; 
ui->ui-dport - inp->inp-fport; 
ui->ui-ulen = htons({U short)ui->ui len); 
ui->u()en - ui->ui_ul;n; -

/* 
* Stuff checksum and output dat~gram. 
*/ 

ui->ui sum = O; 
if (udiicksum) { 

ui->ui sum = in cksum(m, sizeof (struct udpiphdr) + len); 
if (ui:->ui sum::.. 0) 

ui =>ui _sum - Oxffff; 

( (struct ip *)ui)->ip len - sizeof (struct udpiphdr) + len; 
((struct ip *)ui)->ip-ttl - MAXTTL; 
so - inp->inp socket; -
return lip output(m, (struct mbuf *)O, 

(so->so options & so DONTROUTE) ? &routetoif (struct route *) o, 
so->so_state ' ss_PRIV)); 

/*ARGSUSED*/ 
.idp usrreq (so, req, m, nam) 

- struct socket *so; 

2 

int req; 
struct mbuf *m, *nam; 

struct inpcb *inp - sotoinpcb(so): 
int error = O: 

if (inp = NULL && req != PRU_ATTACH) 
error = EINVAL; 
goto release; 

switch (req) 

case PRU ATTACH: 
If (inp != NULL) 

error = EINVAL: 
break; 

/* billn. for now, attach the old 4. la way 
error = in pcballoc{so, &udb): 
if (error)-

break; 
error - soreserve(so, 2048, 2048): 
*I 
error = in_pcbattach(so, &udb, 2048, 2048, 

(struct sockaddr_in *)narn); 
if (error) 

break; 
break; 

case PRU DETACH: 
It (inp = NULL) 

error - ENOTCONN; 
break; 

in _pcbdetach (inp) ; 
break; 

/* "bind" is not in the system (yet?) 
case PRU BIND: 

;rror = in_pcbbind (inp, narn); 
break; 

/* neither is listen 
case PRU_LISTEN: 

error = EOPNOTSUPP; 
break; 

*I 
case PRU CONNECT: 

It {inp->inp_faddr.s_addr != INADDR_ANY) 
error = EISCONN; 
break; 

error= in_pcbconnect(inp, (struct sockaddr_in *)nam): 
if (error == 0) 

soisconnected (so) ; 
break; 

case PRU_ACCEPT: 
error - EOPNOTSUPP; 
break; 

case PRU_DISCONNECT: 
if (inp->inp faddr. s addr 

error - ENOTCONN; 
break; 

I 
in_pcbdisconnect (inp); 
soisdisconnected(so): 
break; 

case PRU_SHUTDOWN: 
socantsendmore (so) : 
break; 

case PRU_SEND: 

INADDR_ANY) 

(, 
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release: 

struct in_ addr laddr: 

if (nam) { 

} else { 

laddr - inp->inp laddr: 
if (inp->inp_faddr.s_addr != INADDR_ANY) 

error = EIS CONN; 
break; 

error - in _pcbconnect ( inp, ( struct sockaddr _in ") nam) ; 
if (error) 

break; 

if (inp->inp_faddr.s_addr - INADDR_ANY) 
error = ENOTCONN; 
break; 

error = udp_output (inp, m); 
m - NULL; 
if (nam) { 

break; 

in_pcbdisconnect (inp); 
inp->inp_laddr = laddr; 

case PRU ABORT: 
In _pcbdetach (inp) ; 
sofree(so); 
soisdisconnected (so); 
break; 

case PRU_CONTROL: 
error - EOPNOTSUPP; 
break; 

case PRU_ SOCKADDR: 

default: 

in setsockaddr ( ( struct sockaddr _in ") nam, ( struct inpcb ") inp) ; 
break; 

panic("udp_usrreq"): 

if (m !- NULL) 
m_freem(m); 

return (error); 

3 
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/* @(t)utssys.c 1.3 */ 
tinclude "sys/param.h" 
tinclude •sys/types .h" 
tinclude •sys/sysmacros.h" 
tinclude •sys/buf .h" 
tinclude •sys/filsys.h" 
tinclude •sys/mount.h" 
tinclude •sys/dir.h" 
tinclude 11sys/signal.h" 
tinclude •sys/user .h" 
tinclude 11 sys/errno.h" 
tinclude •sys/var .h" 
tinclude •sys/utsname.h" 

utssys () 
( 

reqister i; 
reqister struct a ( 

l *uap; 
struct { 

l ust; 

char *cbuf; 
int mv; 
int type; 

daddr t f tfree; 
ino_t- f-tinode; 
char f-fname [6]; 
char (:fpack[6]; 

reqister struct user *up; 

up = &u; 
uap - (struct a *)up->u ap; 
switch(uap->type) { -

case 0: /* uname */ 
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if (copyout((caddr_t)&utsname, uap->cbuf, sizeof(struct utsname))) 
up->u_error - EFAULT; 

return; 

/* case 1 was umask *I 

case 2: /* ustat */ 
for(i=O; i<v.v mount; i++) { 

reqister struct mount *mp; 

mp = &mount [(short) il; 
if (mp->m flaqs-=MINUSE && brdev (mp->m dev)-brdev (uap->mv) ) 

r;qister struct filsys *fp; -

fp - mp->m bufp->b un.b filsys; 
ust. f tfree - FsLTOP (rnp=>m dev, fp->s_ tfree): 
ust. f-tinode - fp->s tinode; 
bcopy ( fp->s fname, ust. f fname, sizeof (ust. f _ fname) ) ; 
bcopy ( fp->s-fpack, ust. f-fpack, sizeof (ust. f fpack)); 
if (copyout ( (caddr_t) &ust, uap->cbuf, 18)) 

return; 

up->u_error = EINVAL; 
return; 

up->u_error ~ EFAULT; 

case 33: /* uvar */ 

default: 

if (copyout((caddr_t)&v, uap->cbuf, sizeof(struct var))) 
up->u_error - EFAULT; 

return; 

up->u_ error - EFAULT; 
J 

1 
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I* 
* Copyright 1982 UniSoft Corporation 
* Use of this material is subject to your disclosure agreement with 
* AT&T, Western Electric and UniSoft Corporation. 

* VTlOO emulator 
* Called with each character destined for the console. 
* Processes control sequences and keeps track of terminal state. 
* Calls into bitmap.c actually do the I/O 
*/ 

/* SENSESCRN resets the contrast on screen output (via the console device 
* driver} as if a key was hit. 
*/ 

tinclude "sys/types .h" 
tinclude "sys/12 .h• 

fdefine FAST 
fdefine SENSESCRN 

tdefine MAXVT N 
tdefine MAXPARAMs 

255 
10 

short vt_n[MAXPARAMS]; 
char vt mparam; 
char vt:::tabset [88] = { 0 } ; 

/* maximum value of any numeric parameter */ 
/* maximum number of numeric parameters */ 

/* numeric parameters of \E [ commands *I 

extern char hmbck, bmcolor, bmnormal; 

1 

extern char *bmscrn; 
extern char kb altkp; 
short vt_maxro; - 38; 
short vt_maxcol - 88; 
short vt row, vt col; 
short vtrow ofs :; 1; 
short vtcol::::ofs = 1; 
short vt_winscrl - l; 

/* cursor location (O-vt_maxrow, 0-vt_maxcol) */ 

/* row and column offsets *I 
/* lines to scroll each time */ 

/* This routine interprets the characters destined for the console and 
* performs like a VTlOO It is implemented in terms of primitives 
* defined in bitmap. c 
*/ 

fdefine CBKSP 
tdefine CCR 
fdefine CLF 
fdefine CHTAB 
tdefine CESC 5 
fdefine CBELL 6 
tdefine CGARB 
fdefine CCHAR 

char vt_keytype [ J = { 

CGARB, CGARB, 
CBKSP, CH TAB, 
CGARB, CGARB, 
CGARB, CGARB, 

CCHAR, CCHAR, 
CCHAR, CCHAR, 
CCHAR, CCHAR, 
CCHAR, CCHAR, 

CCHAR, CCHAR, 
CCHAR, CCHAR, 
CCHAR, CCHAR, 
CCHAR, CCHAR, 

CCHAR, CCHAR, 
CCHAR, CCHAR, 
CCHAR, CC HAR, 
CC HAR, CCHAR, 

); 

vt putc {c) 

register char c: 
{ 

CGARB, CGARB, CGARB, CGARB, CGARB, CBELL, 
CLF, CLF, CLF, CCR, CGARB, CGARB, 
CGARB, CGARB, CGARB, CGARB, CGARB, CGARB, 
CGARB, CESC, CGARB, CGARB, CGARB, CGARB, 

CCHAR, CC HAR, CCHAR, CCHAR, CCHAR, CCHAR, 
CC HAR, CC HAR, CC HAR, CCHAR, CCHAR, CCHAR, 
CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, 
CC HAR, CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, 

CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, CC HAR, 
CCHAR, CC HAR, CCHAR, CC HAR, CCHAR, CCHAR, 
CCHAR, CC HAR, CCHAR, CCHAR, CCHAR, CCHAR, 
CCHAR, CCHAR, CCHAR, CCHAR, CC HAR, CCHAR, 

CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, 
CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, 
CCHAR, CCHAR, CCHAR, CCHAR, CCHAR, CC HAR, 
CCHAR, CC HAR, CCHAR, CCHAR, CCHAR, CGARB, 

extern int ( *te putc) () ; 
int vt_esc(); -
int x; 

extern time_ t lbolt; 

12 dtrap = lbolt + 12 dtime; 
if- (12_dimmed) 12undilii(): 

if (C >= ' I) { 
bmputc (vt _ row+vtrow _of s, vt _col +vtcol _of s, c) : 
vt advance () ; 
bminvert (vt_row+vtrow_ofs, vt_col+vtcol_ofs): 
return; 

bminvert (vt row+vtrow ofs, vt col+vtcol_ofs): 
switch (vt_keytype[cJ I-! 

case CBKSP: 
if (vt col > 0) 

- vt_col--; 
break; 

case CCR: 
vt_col - 0; 

break; 
case CLF: 

if (++vt row >- vt maxrow) { 

break; 
case CHTAB: 

blt (bmscrn+"90*9, bmscrn+90*9*2, 9*90*38); 
vt_row -- vt_winscrl; 

for ( x = vt col+l; x < vt maxcol-1 x++ ) 
if (-vt tabset[x] :;= 1 I 

vt_col = x; 
break; 

case CESC: 

-break; 

te__putc = vt_esc; 
break; 

case CBELL: 
beep(); 
break; 

case CGARB: 
break; 

bminvert(vt_row+vtrow ofs,vt_col+vtcol_ofs): 

I* 
* Process the escape sequences to the terminal 
*/ 

vt_esc(c) /* after ESC key hit */ 
register char c; 
{ 

extern int (*te__putc) {): 
int vt _ brck (), vt_putc{); 

switch (c) { 

case '[': 
te__putc - vt_brck; /* check E[ sequence */ 
return; 

case '>': /* disable alternate keypad *I 
kb_altkp - O; 
break; 

case ,_,: /* enable alternate keypad */ 
kb_altkp - 1; 
break; 

case 'M': /* reverse scroll */ 

bminvert (vt - row+vtrow_ofs, vt_col+vtcol_ofs); 
bmrscrl(); 
bminvert (vt_row+vtrow_ofs, vt_col+vtcol_ofs); 

break; 
case 'H': 

vt_tabset [vt_col] =l; 
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break; 

te_putc - vt_putc; 
return; 
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vt brck(c) 
register char c; 
{ 

I* \E [ sequence checked here *I 

extern int (*te_putc) (): 
int vt _par am(), vt _ attrb () ; 

vt mpararn = 0: 
vt-n[O] = vt n[l] = 0; 
if-(c - ':'l I /* missing 1st number - look for 2nd */ 

te_putc - vt_param; 
vt _ mparam++: 
return; 

if (c >= '0' && c <= '9' ) ( 
vt_n[O] = c - '0': 
te_putc = vt_param; 
return: 

if (c ~ ''?') I 
te_putc - vt_attrb; 
return; 

I 
vt_cmd(c); 

vt_param(c) 
register char c; 
I 

register tmp; 
int vt _putc () : 

if ( c >= , 0' && c <= , 9' ) ( 
tmp = (vt n[vt mparam] * lOJ + (c - 'O'J; 
vt n[vt rnparam] = (tmp > MAXVT_NJ '? MAXVT N tmp; 
return;-

if c = ';' ) 

if (++vt_mparam >= MAXPARAMSJ { /* too many parameters */ 
te_putc = vt_putc; 
return; 

vt n[vt mparam] = 0; 
return:-

vt_cmd(c); 

vt cmd(c) 
register char c; 
{ 

/* now have last char of esc sequence */ 

extern int (*te putc) (): 
register vt nl :: vt n [ 0] : 
register vt-n2 - vt-n[l]: 
register int x, y: -
int vt _putc () : 

if(c--'f') c='H'; 
if ((c >-'A') a (c <= 'Z')) { 

bminvert (vt row+vtrow ofs, vt_col+vtcol_ofs): 
switch (c) {- -
case 'A': /* move cursor up */ 

if (vt_nl - 0) 

vt_nl - l; 
vt_row - (vt_nl < vt_rowJ '? (vt_row - vt_nl) 
break; 

case 'B': /* move cursor down */ 
if (vt_nl - 0) 

vt_nl - l; 
y - vt row + vt_nl: 
vt_row - (y < vt_maxrow) y vt_maxrow-1: 

0; 

break; 
case 'C' : /* move cursor right *I 

if (vt nl - 0) 
- vt_nl - l; 

y = vt col + vt nl; 
vt col-= (y < vt maxcol) '? y : vt_maxcol-1; 
br;ak; -

case 'D': /* move cursor left */ 
if (vt nl ~ 0) 

- vt_nl - l; 
vt_col = (vt_nl < vt_col) '? (vt_col - vt_nlJ 
break; 

case 'H' : /* move cursor home *I 
if (vt_nl = OJ 

vt row = O: 
else if ( (vt_row = vt_nl-1) >- vt maxrowJ 

vt row - vt maxrow - 1: 
if (vt n2 ::,. OJ -

- vt col - O; 
else if ( (Vt_col = vt_n2-l) >= vt maxcol) 

vt_col = vt_maxcol - l; 
break; 

case 'J': /* clear screen */ 
if (vt nl = OJ 

- if ( (vt row - 0) && (vt_col = OJ) 
-vt nl = 2: 

switch (vt nl) ( -
case O: /*-clear from cursor to end *I 

for (y = vt_col : y < vt_maxcol : y++ ) 

O: 

bmputc(vt row+vtrow ofs,y+vtcol ofs,' '): 
for (x - vt row+l; x < vt raixrow : x++ ) 

bmblank(x+vtrow_ofs): 
break; 

case 1: /* clear from beginning to cursor */ 
for (x = O: x < vt_row : x++ ) 

bmblank(x+vtrow ofsJ: 
for (y - O: y <= vt_col-; y++ ) 

bmputc(vt_row+vtrow_ofs,y+vtcol_ofs,' '): 
break; 

case 2: I* clear entire screen *I 
bmclear(J: 

break; 
case 'K': /* clear line */ 

switch (vt nl) { 
case 0: / * - clear from cursor to end *I 

for (y = vt_col ; y < vt_maxcol : y++ J 
bmputc (vt_row+vtrow_ofs,y+vtcol_ofs,' '): 

break; 
case 1: I* clear from beginning to cursor * / 

for (y = O : y <= vt col : y++ ) 
bmputc(vt_ro;+vtrow_ofs,y+vtcol_ofs,' '): 

break; 
case 2: /* clear entire line * / 

bmblank(vt_row+vtrow_ofs): 

break; 
case 'L': /* insert line(s) */ 

if (vt_nl - OJ 
vt_nl - l; 

if (vt nl > vt maxrow - vt_row) 
- vt nl :;; vt maxrow - vt row; 

for (x-vt iiiaxrow-1-:- y-vt maxrow-vt nl-1; y >= vt_row; x--, y--) 
~cpl (x+vtrow ofs, y+vtrow-ofs): 

for ( : x >- vt row : - x-- ) -
bmblank(x+vtrow_ofs): 

break; 
case 'M': /* delete line(s) */ 

if (vt nl - 0) 

- vt_nl - l; 
if (vt nl > vt maxrow - vt_row) 

for 

for 

vt nl - vt maxrow - vt row: 
(x-vt row, y-vt row+vt nl;-y < vt maxrow; 

~cpl(x+vtrow ofs,-y+vtrow of°il: 
( : x < vt maxrow-; x++ J -

bmblank(x+vtrow_ofs): 

x++, y++) 
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break; 
case 'P': /* delete character(s) */ 

if (vt_nl ~ Ol 
vt nl = l; 

if (vt_nl > vt_maxcol - vt_col) 
\,rt, nl .. \.rt :maxcol - vt col; 

for (x-vt eol, y=rt col+vt nl;-y < vt maxcol; x++, y++) 
bmmvc (vt row+vtrow-ofs, x+vtcol ofs, 

Vt row+vtrow ofs, y+vtcol ofs); 
for { ; x < vt maxcol ; x++ l -

bmputc(vt_row+vtrow_ofs,x+vtcol_ofs,' '); 
break; 

bminvert (vt row+vtrow ofs, vt_col+vtcol_ofs); 
l else { - -

switch {c) 
case'g': 

if (vt_nl - 0) 
vt tabset[vt_col] - 0; 

else if (vt_nl ~ 3) 

break; 

for (x - 0 ; x < vt maxcol x++ ) 
vt_tabset[xJ = O; 

case 'm': /* set normal display or reverse video */ 
for (x = 0; x <- vt mparam; x++) 

switch (vt n [x]) { 

break; 

te_putc = vt_putc; 

case 0: /*-turn underline off, set normal background */ 
if (bmbck !- bmnormal) { 

bmswitch(); /* invert font table */ 
bmbck = bmnormal; 

bmcolor = bmbck; /* underline off */ 
break; 

case 1: case 7: /* set reverse image *I 
if (bm.bck ~ bmnormal) { 

brnswitch(); /* invert font table */ 
brnbck = bmnormal ? 0 : -1 ; 

break; 
case 4: /* set underline *I 

b..'llcolor = bmbck ? O -1; 

vt _ attrb ( c) 
char c; 

I* \E['? */ 

! 
int vt_atrb(), vt_putc(); 

if(c >- '0' && c <= '9') 
te_putc - vt_atrb; 

else 
te_putc = vt_putc; 

vt_atrb() 

int vt _putc () : 

te_putc - vt_putc; 

vt _advance () 

if (++vt col >- vt maxcol) r 1* w::a~s ar:n1:-.d *' 
;t col = o7 . 
if- (++vt row >- vt maxrow) /* on last line *I 

blt (bmscrn+90*9, brnscrn+90*9*2, 9*90*38); 
vt_row -- vt_winscrl; 
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/* 
* Copyright 1982 UniSoft Corporation 
* Use of this material is subject to your disclosure agreement with 
* AT&T, Western Electric and UniSoft Corporation. 

* Bitmap Display Driver 

* The screen is 720 by 364 raster units. A comfortable pixel size is 
* 9 by 10 giving 80 columns (9 wide) and 36 lines (10 deep) . The 
* extra 4 raster rows are unused. Unfortunately this arrangement is 

1 

* very expensive in processor time since pixels lie across byte boundaries. 

* For the time being the pixel size used will be 8 by 9 providing a 
* screen area of 90 columns, and 40 lines. 

* This is the low level display driver intended to simplify the task 
* of writing higher level screen emulators by simulating just the common 
* aspects of all crts in the following functions: 

*/ 

bminit () 
bminvert (row, col) 
bmputc (r, c, char) 
bmwin (Cind, t, b, 1, r) 

clears entire display 
invert character at row, column 
put the character at row, column 
modifies window (top,bot,left,right): 
end ~ 1 means scroll up a line 
cmd ~ 0 means clear that area 

idefine FAST 
idefine NODEBUG 
iinclude <sys/mmu. h> 
Hnclude <sys/types .h> 
iinclude <sys/local.h> 
Hnclude <sys/bmfont .h> 

char *bmscrn; 
char bmcolor; 
char bmbck; 
char hmnorrnal; 
char bmfirst - l; 

/* pointer to screen -- initialized in bminit */ 
/* underline color; same as bmbck for no underlining */ 
/* current background color; 0 for white, -1 for black */ 
/* normal background color; 0 for white, -1 for black */ 
/* is this the first boot? (not true for a restart) */ 

bminit (} 
{ 

/* one time screen initialization (called from mch.s) */ 

register short i: 
register long *p; 
extern long bblank [ J : 

I* amount of screen in longs *I 

*MEMEND -= SCRNSIZE; /* lop off mem for screen */ 
bmscrn = *MEMEND: /* logical screen address */ 
VIDADDR - ((int) (bmscrn+*MEMBASE)>>lS): /* init screen addr latch */ 

i = ( (SCRNSIZE - (MAXCOL * MAXROW * V RESO)) » 2) - 1; 
p = (long *) (bmscrn + (MAXCOL * MAXROW * V_RESO)): 

do { /* so retrace lines won't show */ 
*p++ = -1; 

} while (--i !- -1): 
bmcolor - 0; /* bmcolor switches in bminit if bmbck is -1 */ 
bmbck = -1; 
bmnormal = -1; 
bmclear(); 
if (bmfirst) { 

bmfirst - O: 
bmswitch (); 
bmclear (): 

l else ( 

brnswitch () 
{ 

bmcolor = -1; 
for (i-0; i<l6; i++) 

bblank[i] = -1; 
bmclear (): 

bmcolor - (bmcolor ? O -1 ) ; 
bmifont \); 

bmifont () 
{ 

/* invert the font table (set or reset rev. video) */ 

register short i; 
register char *f, g; 
extern long bblank [ j ; 

i - sizeof(bmfont) - l; 
f = bmfont; 
do { 

g = -*f; 
*f++ = g; 

while (--i !- -1); 
for (i=O; i<l6; i++) 

bblank [i] = ( bblank [i] 

/* amount of screen in longs */ 

-1); 

bmsinv() 
{ 

/* invert the entire screen */ 

register short i; 
register char *p, q; 

i - MAXCOL * MAXROW * V_RESO; 
p = bmscrn; 

do { 
q - -*p: 
*p++ - q; 

} while (--i !- 0): 

iifndef FAST 
/* Modify a section of the display 

/* amount of screen in chars */ 

* Cmd is 0 to clear the area, positive to scroll up that many lines 
* or negative to scroll down that many. 
*/ 

bmwin (cmd, tr, br, le, re) 
short end, br, le, re: 
register short tr: 

register short wrap, j, i; 
short cols, rows; 
register char *pc, *ec: 
register char color - bmcolor: 

pc - bmscrn; 

.fifndef NODEBUG 

iendif 

if (tr<O I I tr>-MAXROW I I br>=MAXCOL I I br<tr 
I J lc<O I J lc>=MAXCOL I I rc>=MAXCOL I I rc<=lc) 

printf ("bmwin (%s, %d, %d, %d, %d) is illegal \n", 
cmd?"scroll": "clear", tr, br, le, re); 

return; 

/* Calculate number of logical lines to operate on */ 
rows = br - tr + 1; 

/* Calculate number of columns (bytes) accross screen * / 
cols - re - le + l; 

/* Nrap is an offset to be added to scan line pointers at the end of 
* each line to bring them around to the start of the next line. 
* It is the number of columns not being scrolled (usually zero) 
*I 

wrap = BPL - cols; /* wrap around offset *I 

/* Pc points at the upper area of the screen (ie, that which will 
* receive the scroll data). 
*/ 

pc +- tr * (short) (BPL * V_RESO) + le: 

/* I is the number of scan lines to operate on. ie. the ntll11ber o: 
* lines in the window. llliz:ius t.he lllllllher of lines to ecroll. 
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*I 
i - (short) (rows - cznd) * (short) (V_RESO) - l; /* scan lines */ 

/* Here we do the scrolling if it is indicated */ 
if (cznd) ( /* scroll command lines */ 

I* Ee is is set:. t:.o point at the first line to scroll up */ 
ec - pc + cmd * ((short) (BPLI * (short) (V_RESO) I; 

do ( /* scroll scan line at a time */ 
j - cols - l; /* column counter */ 
do *pc++ - *ec++; /* optimizes to dbra loop 

tendif 

while (--j != -11; 
pc +- wrap; 
ec +~ wrap; 

while (--i != -1); 

/* skip to next scan line 

i - (short) (V_RESO) * cznd - l; /* reset for clear */ 

do /* clear */ 
j = cols - l; 
do *pc++ = color: 
while (--j !- -1); 

pc += wrap; 
l while (--i !- -1); 

return; 

bminvert (r, c) /* reverse video char under cursor */ 
register short r, c; 

register char *p = bmscrn; 
register short i; 

p += (r * (BPL * V_RESO)) + c; 
i - V RESO; 
do ( -

*p = -*p; 
p +- BPL; 

) while (--i != 01; 
/* 1 scan line */ 

2 

*/ 

*/ 

bmmvc (dr, de, sr, sc) 
register short dr, de; 
register short sr, sc; 
( 

/* copy char at (sr,sc) to (dr,dc) */ 

register char *dest, *src; 
register short i; 

dest = bmscrn + (dr * (BPL * V_RESO)) + de; 
src = bmscrn + (sr * (BPL * V_RESO)) + sc; 
i - V_RESO; 
do { 

*de st - * src; 
dest +- BPL; 
src +- BPL; 

/* scan line */ 
/* scan line *I 

l while (--i != 0): 

tifndef FAST 
bmcpl(dl, sl) 
register dl, sl: 
{ 

/* copy line sl to dl */ 

register char *de st, * src; 
register short i; 

dest - bmscrn + (dl * (BPL * V RESO)): 
src - bmscrn + (sl * (BPL * V_RESO)): 
.i = BP~ * V_RESO; 
do { 

*dest - •src; 
dest++; /* scan 
src++; !* scan 

l while (--i != D); 

line */ 
line */ 

telse FAST 
bmcpl (dl, sl) 
register dl, sl; 
( 

/* copy line sl to dl */ 

register char *dest, *src; 

dest - bmscrn + (dl * (BPL * v RESO)); 
src - bmscrn + (sl * (BPL * V_RESO)); 

/* register as *I 
/* register a4 */ 

/* Use the 13 registers a6, a3-a0 and d7-d0 to copy S2 bytes at a 
asm(" moveml tOxFFFF, sp!!- ") ; /* save all the registers 
asm(" moveml a4@,tOx4FFF "); /" move 52 bytes */ 
asm(• moveml tOx4FFF,aS!! •j; 

asm(• moveml a4@ (S2), tOx4FFF "); /* move S2 bytes */ 
asm(• moveml tOx4FFF ,as@ (S2) •); 

asm(" moveml a4@(104) ,tOx4FFF "); I* move S2 bytes */ 
asm(" moveml tOx4FFF,aS!! (104) "): 
asm(" moveml a4@ (1S6), tOx4FFF "); /* move S2 bytes */ 
asm(• moveml tOx4FFF,aS!! (1S6) "): 
asm(" moveml a4@ (208), tOx4FFF •j: /* move S2 bytes *I 
asm(• moveml tOx4FFF,aS!! (208) "l: 
asm(" moveml a4@ (260), tOx4FFF "); I* move S2 bytes */ 
asm(" moveml tOx4FFF,aS@(260) ·i: 
asm(" moveml a4@(312) ,tOx4FFF "); /* move S2 bytes *I 
asm(" moveml tOx4FFF, aS@ (312) •i; 
asm(" moveml a4@ (364), tOx4FFF •j; /* move S2 bytes */ 
asm(• moveml tOx4FFF,aS!! (364) "); 

asm(" moveml a4@(416) ,t0x4FFF "); /* move S2 bytes */ 
asm(" moveml tOx4FFF,aS@(416) •j; 

asm ( • moveml a4@ (468), tOx4FFF "); /* move S2 bytes */ 
asm(" moveml tOx4FFF,aS@(468) "); 
asm(• moveml a4@ (S20), tOx4FFF "); I* move S2 bytes */ 
asm(" moveml tOx4FFF ,as@ (S20) "); 

asm(" moveml a4!! (S72) ,t0x4FFF "); /* move S2 bytes */ 
asm(" moveml tOx4FFF,aS@(S72) H); 

asm(" moveml a4@(624) ,tOx4FFF "); /* move S2 bytes *I 
asm(" moveml tOx4FFF,aS@(624) •): 
asm(• moveml a4@(676) ,tOx4FFF "); /* move S2 bytes */ 
asm ( • moveml tOx4FFF,aS@(676) "); 

asm(" moveml a4@ (728), tOx4FFF "); I* move S2 bytes */ 
asm(" moveml tOx4FFF,aS@(728) "); 

asm ( n moveml a4@(780),t0x7F "); /* move 28 more bytes */ 
asm(" moveml tOx7F, as@ (780) "): 
asm(" movw a4@ (808), as@ (808) "); /* move last 2 bytes */ 
asm(" moveml 

tifdef lint 
if (dest) 

return; 
else if (src) 

tendif lint 
) 

tendif FAST 

tifndef FAST 
bmblank ( dl) 
register dl; 
( 

return; 

sp@+,tOxFFFF 11 ); 

register char *dest: 
register short i; 

/* blank line dl */ 

dest - bmscrn + (dl * (BPL * V_RESO)): 
i - BPL * V RESO; 
do { -

*dest - bmnormal: 
dest++: 

) while (--i != O): 

telse FAST 
bmblank (dl) 
register dl; 
{ 

register char *dest, *a4; 
extern long bblank [ J ; 

/* 1 scan line */ 

I* blank line dl *I 

I* NOTUSED * / 

dest = bmscrn + (dl * (BPL " V_RESO)): /* register as */ 

time. */ 
*/ 
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asm(" moveml tOxFFFF,sp@- "); 
a4 - (char *)bblank; 
asm(" moveml a4@,t0x4FFF "); 
asm( .. movl a6,a4 "); 

asm(" moveml tOxSFFF,aS@ "); 
asm(" moveml tOxSFFF, as@ (S6) 
asm(• moveml tOxSFFF,aS@(ll2) 
asm(• moveml tOxSFFF,aS@(168) 
asm(" moveml tOxSFFF,aS@(224) 
asm(" moveml tOxSFFF, as@ (280) 
asm(" moveml tOxSFFF,aS@(336) 
asm(" moveml tOxSFFF, aS@ (392) 
asm(" moveml tOxSFFF,aS@(448) 
asm(• moveml tOxSFFF,aS@(S04) 
asm(" moveml tOxSFFF, aS@ (S60) 
asm(" moveml tOxSFFF,aS@(616) 
asm(• moveml tOxSFFF,aS@(672) 
asm(" moveml tOxSFFF,aS@(728) 

"); 
II); 

A); 

"); 

"); 

•); 

•); 

"); 

"); 

"); 

"); 

•); 

"); 

/* save all the reqisters */ 

/* set a6,a3-a0,d7-d0 to blanks */ 
/* set a4 to blanks */ 

/* move S6 bytes */ 

asm(" moveml tOx3F,aS@(784) "); /* move another 24 bytes */ 
/* move last 2 bytes *I asm(" movw _bblank,aS@(808) 

asm(• moveml sp@+, tOxFFFF "l ; 
tifdef lint 

if (de st) 
return; 

else if (a4) 
return; 

tendif lint 
} 

tendif FAST 

bmputc (r, c, k) 
reqister short r, c; 
char k; 

register char *p = bmscrn; 
register char *f = &bmfont [OJ; 
register short i; 

tifndef NODEBUG 

"); 

/* draw a char at location r, c */ 

if (r < 0 11 c < 0 I I r >= MAXROW I I c >- MAXCOL) { 
printf ( 11bmputc(%d, %d, '%c') is illeqal \n",r, c, kl; 
return; 

tend if 

p += (r * (BPL * V_RESO)) + c; 
f += (k - I I) << 3; 

i - FONTVERT - 1; 
do { 

*p = *f++; 
p +- BPL; 

while (--i != -1); 
*p = bmcolor; 

lonq bblank[16J; 
int savesp; 

bmclear() 
( 

int x; 

tifdef lint 
savesp++; 

tendif 
x - spl 7 (): 
asm(" moveml tOxFFFF,sp@- "); 
asm(" movl sp, savesp "); 

/* bytes in font table for one char */ 

/* 1 scan line =- 90 bytes */ 

/* blank row under cursor */ 

asm(" moveml _bblank, tOxFFFF "); 
asm(" movl bmscrn, sp "): 
asm(" addl t32400,sp "); 
asm("1$: moveml fOxFFFE,sp@- ") 
asm(" moveml tOxFFFE, sp@- ") 
asm(" moveml tOxFFFE, sp@- ") 

asm(" moveml tOxFFFE, sp@- ") 

asm(" moveml tOxFFFE, sp@- ") 

asm(" moveml tOxFFFE, sp@- ") 

asm(" moveml tOxFFFE, sp@- "); 

asm(" moveml tOxFFFE, sp@- "); 

asm <"' moveml tOxFFFE, sp@- "); 

asm(" moveml tOxFFFE, sp@- "); 

asm(" cmpl _ bmscrn, sp ") ; 
asm(" bne 1$ •): 
asm(" movl _ savesp, sp "): 
asm(" moveml sp@+,tOxFFFF 11 ): 

splx(x): 

tifndef FAST 
bmrscrl () 
{ 

register i - 29969; 
reqister char *dest, *src; 

dest = bmscrn+30779; 
src = bmscrn+29969; 
do { 

*dest-- - *src--; 
} while (--i != -1): 

telse FAST 
I* 

* move 37 lines of 9 lines of pixels times 90 columns 
* which is 29970 bytes to bmscrn+29970 from 
* bmscrn+ 30780 
* use all of the reqisters except a6,aS,dO and a7 
*/ 

bmrscrl () 
( 

) 

asm (" moveml 
asm(• movl 
asm(" movl 
asm(" addl 
asm(" addl 
asm(" movl 
asm("1$: moveml 
asm(" moveml 
asm (" moveml 
asm(" moveml 
asm (" moveml 
asm(" moveml 
asm ( • moveml 
asm(" moveml 
asm (" moveml 
asm(" moveml 
asm (" moveml 
asm(" moveml 
asm(" moveml 
asm(" moveml 
asm (" moveml 
asm(" moveml 
asm(" subw 
asm(" subw 

asm(" dbra 
asm(" moveml 
asm(" moveml 
asm(" movw 
asm(" moveml 

tendif FAST 

tOxFFFF,sp@- "); 
_bmscrn,a6 "l; 

bmscrn, as ") ; 
t30732,aS "); 
t29922,a6 "l; 
t77,d0 "); 
a6@, tOxlFFE ") ; 
tOxlFFE,aS@ 11 ); 

a6@(-48) ,tOxlFFE "); 
tOxlFFE,aS@(-48) "); 
a6@(-96) ,tOxlFFE "); 
tOxlFFE,aS@(-96) "); 
a6@(-144),tOxlFFE "l 
tOxlFFE, as@ (-144) ") 
a6@(-192),tOxlFFE 11 ) 

tOxlFFE, as@ (-192) ") 
a6@(-240),tOxlFFE ") 
tOxlFFE,aS@(-240) "); 
a6@(-288),tOxlFFE "); 
tOxlFFE,aS@(-288) "); 
a6@(-336),tOxlFFE "); 
tOxlFFE,aS@(-336) "); 
t384,a6 "); 
#384,aS "); 

d0,1$ "): 
a6@ (32), tOxlE "); 
tOxlE,aS@(32) "); 
a6@(30),aS@(30) "); 
sp@+, fOxFFFF "); 

/* save all the registers */ 

/* destination - 48 bytes */ 
/* source - 48 bytes */ 
/* 77 times -1 */ 

/* move 16 more bytes) */ 
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