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#
#inglugde
#include
#include
#includs
#include
#include
#include
#include
#include
‘#include

\i

¥ X ¥ * X

@(#)subr.c 2.7 */

“gys/param.h"
*sys/conf.h"”
*gys/inode.h”
“gys/inodex.h"
*syg/user.h”
*gysfuserx.h”
“sys/buf.h"
*sys/bufx.h"
“sys/systm.h"
"sys/tty.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 rablock

* for use in read-ahead.

* f
daddr ..t

bmap{ip, bn, rwilg)
struct inode *ip;
daddr—t bnj;

t

register struct buf *bp;
register daddr_t nbj
register unsigned i;

int *nbp, d;

a

= ip-ri.dev}

1f{bn & ~03777) (

b

u.ut.error = EFBIG;
return{ {(daddr_t)0};

rablock = 0;

iftiip->i modeaIFMT) t=IPLRG && (ip->i.modeaIFMT) 1=IFLDR} (

7%
* gmall file algorithm
*/
if{{bn & ~7) 1= 0 (
\E
* convert small to large
Y :
if {(rwflg==B.READ 1| (bp = alloc(d})==NULL)

return{{daddr_ti~1);
copyioi{paddribp}, ip-vi-un.i addr, 16, UWKD)y:
for(i=0; i<8; i++}
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lp-»i.un.i._addrii) = 0;
ip-?i.un.i_addri0]l = bp~->b.blkno;
bdwrite{bp);
switch{ip->i. mode&IFMT) ( A
case IFREG:
ip~->i.mode = {ip-Yi modef(~IFMT}) | IPLRG;
break; .

case IFDIR: -
ip~>1i_mode = {ip->i_mode&{~IFMT}) | IFLDR;
break;

default:
) pranic{“bmap"j;

ip~>i.flag =1 IUPD;
goto large;
3
® nb = ip->i un.i_addribnl;
if (nb == )
; if (xrwflg==B_READ il (bp = alloc{d))==NULL)
return{ {(daddr__t)=-1};
bdwrite(bpl;
nb = bp->b_blkno;
ip~>i_un.i _addrfibnl = nb;
ip->1_flag =i IUPD;
1
if (bnd7) .
rablock = ip->i_un.i _addribn+il;
returninbl;
}

4% :
% large file algorithm
*f

layges

1 = bn)>8;

1if{(pb=ip->i _un.i _addriil) == 0} (
if (rwiflg==B..READ || (bp = alloci(d)} == NHULL) ‘

return{ (daddr_t)~-1);

ip->i_un.i addrfil = bp->b.blkno;
ip->i_flag =| IUPD;

} else
bp = bread(d, nb};

\E
* normal indirect fetch
*f

i = bn & 0377;
if ({nb = xzgeti{paddribp) + 2%*11) == 0} (
if {rwiflg==B_READ || (nbp = alloc{d)) == NULL) { A
brelse(bpl;
retorn{{daddr_t}-1};
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*

%/

passaic)

char ©;

b T 4

L

nbk = nbp->bh_blkno;
xput {paddr(bp) + 2*i, uvvu
hdwrite({nbp);

: bdwrite(bp); .
1 elsq )

brelsel(bp};
1E{1L £ 255}

rablock = xget{paddxr{bp) + 2%(i+1});
returninbj; -

Pasg back ¢ +to the user at his Hoomd»ou‘c%vwmm.

Hpfate w base, u_count, and cJOmmmmw. Raturn -1

on the last character of the user’s read.

:t&wmm.wm in the user address space unless uv.segflg is set.

reglster id;
if((4d = u.u_segflgl == 1)
*n.u base = g}
glse
if{id?suibytelu.u base, c):subyte{u.u base, c} < &) {
u.n.error = RFAULY;
returni{-1};
3
Hu.iocount--;
g.u offset++;
u.u baset+}
returni{u.u _count == 0?7 -1s 0);

Pick up and return the next character from the uner’s
write call at location uw-base;

update u . base, v count, ana uw.offset. Return -1

when u_count is exhausted. w.base is in the user’s

* address space unless u_scogilg is set.

*y
spass ()
o

register c, 1id;

if{u.u_count == 0}
raturn{-1};
1f{{id = u.u.segflg) == 1}
c = *y.u.base;
else
if{{c = id==07?fubyte({u.u basel:;fuibytelu.uw basge)) ( 0}
g, u_swror = EFAULT;
retarn{~1);
h
u.ucount-~—;
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u.u.offgsaet++;
.o base++;
return{c&(377});
¥y
\*
* Routine which sets a user erroxr; placed in
* jllegal entries in the bdevsw and cdevsw tables.
*/
nodev{)
C

u.w..error = ENODEV;
}

\uc
* Null routine; placed in pumumsw&pnmﬁn entries
* in the bdevsw and cdevsw tables.

*7
nulldev{)

{ .

return{0); /* make stty happy*/

3

\ﬁ.

* gopy count bytes from from to to.

¥ 4

beopy(from, to, count)
register int *from, ¥to;
register unsigned count;

[
1f (({intifrom | (intito | count) & 01}
do
*{{char *}tol}++ = *({chaxr *)from)++;
while{--count);
} elss ( =
count /= 2;
do
*to++ = *from++ey
while{--count)};
3
3
\!

* Integer (2-byte) get/put
* using clists.
*f
getwip}
register struct clist *p;
£
- register int s;
if {p-Jc.coc <= 11}

return{-1);
8 = getclpl;
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veturn(s | (getc{p){<{B)};

l

4

Cputwlce, p)

.

register struct clist *p,

register int s;
extern cfreelisty

#ifdef NXCLIST

extern xcfreelist)
#endif

_ 8 = 3pl6é);
#ifdef NXCLIST

1if {cefreelist==NULL |} xcfreelist==NULL)

#else
if {(cfreelist==HULL)
#endif .
L C
splxis);
return{-1};
3
putcie, pl;
rutcl{c>28, pl;
splxisl;
return{0);
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/% @{#iaysl.c 2.18 *f

#

#include "sysfparam.h"
#include “sys/systm.h"
#include “sys/user.h"
#include “"sys/userx.h®
#include "sys/proc.h”
#include “sya/procx.h®
#include “sys/buf.h"
#include “sys/bufx.h®
#include "sys/freg.h"
#include “sys/inode.n®
#include "sys/inodex.h"
#include “sys/seq.h"
#include “sys/svsmes.h"
#include “sys/sysmesx.h"
#include “"sys/vitmn.h"
#inglude “sys/maus.h"
#include “"sys/version.h™
#include "sys/elog.h"

struct execa ([

" char *fname;
char *¥argp;
char **anvp;

1

#define NCABLK ((NCARGS+BSIZE-1)/BSIZE)

#ifdef BSPROF
#include "swys/sprof.h”
#include “sys/sprofx.h®

extern sprofoff(};
#endif

.\*
* exeq system call.
T
exec(ip)
struct inode *ip;
m
{{struct execa *}u.u_arg)~denvp = NULL;
exaecel{ip); .

-

3

execel)

{
reglster uwasigned. no;
registar her “cpj

R AN
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. register struct buf *bp;

register struct execa “uap;
int pna, ne, ucp, ap, Ci
unsigned bno;

struct inode *ip;

#ifdef VIMON

#ondif

char *nptr;
char nbufi30l;

\*
* 1t is tllegal for locked:processes to exsec
*\ ° :
if (u.uw.lock 1= 0}
£
u.u_erroy = ELOCK;
return;
}
1if((ip = gethead(}} == NULL)
return; .
bp = 0;

na nc = ne = 0;
wap = {struct execa *Jlu.u_arg;
/* collegt arglist */
if {(bno = malloc{swapmap,NCABLK)) == 0)
panicl{ooswap);
1f (uap-vargpl for {(;;) (
ap = RULL;
1f {uap-rargpl) (
ap = fuword{{(caddr._tluap-Jargpl;
nap-~lrargp+t;
b
1f (ap==NULL && uap->envp} {
uap-rargp = NULL;
if ({ap = fuword{{caddr_tluap-Jenvp)) == RULL):

break;
wap-renvpitt;
netd
1}
1f {(ap==NULL)
brezk;
nat+t;

if{ap == ~1)
#.u_error = EBEFAULT;
do (
1f {(nc >= NCARGS-1}
u.ierror = B2BIG;
if ({c = fubyte((caddr tlap++}} < 0}
R.ueirror = EPFAULT;
if {u.uw_error)
goto bad;
if ({nc&BMASK) == 0) (
if (bp}
bdwrite(bp};
getblk{cwapdev, bno+{nce>>BSHIFT) )}
RULL;

bp
op

o
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H
noddy
xputc{paddri{bp)+{unsignedlcp, cl;
cptig ) .
3 while {(¢>0);
]
if (bp) :
bdwritel{bp);
va =0 .

nc = {nc + NBPW-1) & ~(NBPW-1};
getufilel{ip, nc+2¥nal;
i1f {(u.u.erxvor) €
psignal{u.u procp, SIGKIL);
goto bad;
3
if (u.u.exdata.ux _mag == 0405}
goto bad; :
/* copy back arglist */
#ifdef VTHOK
nptr = nbuf;
#endif
ucp = -nc - NBPW;.
ap = ucp -~ na*NBPW - I*NBPW;
u.iL.ar@fR6] = ap;
suword( {caddr_tlap, na-nel;
nc = 0;
for (;;) (
ap += HBPW;
if (naw=ne) (
ap += HBPW;

3
if {~-na < 0}
break; .
suword ((caddr_tlap, uepl;
do (
if {({nc&BMASK) == 0) {
1£ (bp)
breiael{bp);
bp = bread{swapdev, bno+(ncd BSHIFT));
bp~>b.flags l= B_AGE;
bp~>b_flags &= ~B_DELWRE;
3 cp = NULL; .
msvuwmnanm&aﬁiﬁvcow++.mnnxmmwnﬂvmmaﬂﬁvvveAcﬁmpﬂdmmunmu-M«
cpt+;

#ifdef VTMON
1f (nptr < nbuf+sizeof(nbuf))
¢ *nptr++ = o;
#endif
; nett;

J whilel{ca0377);
]
VINEWPROC (u.w.procp, PR.NAME, nbuf, nptr-nbuf};
setregs{);
1f {(bp)

hrelselbpl;

A [y
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iput(ip);
Emnmmﬁmﬁuwamw. HCABLK, bnol;
meas . gp exectt;

return;
hady :
: if (bp) :
brelse(bpl;
iput{ip);
for (ne = 03 ne { NCABLK; nc++) {
bp = getblk{swapdev, bno+ncl;
bp->b.flags I= B_AGE;
bp->b.flags &= ~B.DELWRI;
) brelselbpl;
) mfreelswapmap, NCABLK, bno);
'3
gethaagi)

register struct inode *ip;
register ansigped ds, ts;
reglister sep;

int savver, savmbit;
extern int uchax{);

if ({ip = nameiluchar, 0)) =s NULL)
' return{NULL) ;
gavmbit = u.u.mbitm;
savver & u.u.exdata.ux.uverj
if {access(ip, TIEXEC) {1
({ip->i_made & IFMT) iI= IFREG && (ip->i_mode & IFMT)} I= IFLRG) }{
{(ip->i.mode & ﬁerrP_nwmxmnvvwwunmemnvvmuwv = 0) {
t.n.error = BACCES;
golto bad;

~

TR K X X N X N

read in first few bytes of file for segment sizes
ux.mag = 407/410/411/3058

407 is plailn executable

410 1s Tw text

411 is sepasated ID

405 is overlald text
/
y.u base = {caddyr_t)au.u_exdataj
g.u.count = sizeof{u.un.exdatal;
n.offset 0;
u.u-seqgilg 1
readilip);
u.u_segfly = 0
if {(u.uwerror)

goto bad;
if (u.uw.counti=0)
u.u_avdata.ux.mag = 0;

sep = 0;
if {w.u_exdata.ux-mag == 0407) (
ds = btoc{{longlu.uv_exdata.ux.tsize +

BN

-t s
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£{ionglu.u_exdata.ux dsize +

{longlu.u..exdata.ux_bsize);
ts = 0; . :
u.u.exdata.ux..dsize ++ u.w.exdata.ux_tsizey e
a.w.exdata,ux..tsize = 0;

btoc{u.u.exdata.ux_ tsize); , :
btoc{u.u.exdata.ux.dsizetu. v exdata.ux.bsize); i :
if ({1p~>i.flagaITEXT)==0 && ip->i..counti=1} :
u.u.erroxr = ETXTBSY;
1f (u,u_exdata,ux.mag == 0411)
gep¥t; A
else if {(u.u.exdata.ux_mag == 0405) ( ) oo
if (u.u..sep==0 && ctosi{ts) I= ctos(u.u .tsizel} ' : . : !
u,k.error = ENOMEM;
goto bad;

o
W
L]

alse 1f {(u.u.exdata.ux mag 1= 0410} (
u.u.erroxr = ENOEXEC;

goto bad; : . ; .
7 u : !
] . .
switchi{u.u_ exdata.ux_uver) { /¥check version and define default %/
case UV_DEF:
u.u..exdata.ux.aver = UV.CBRZ; .
break; - .
case UV_CBR2Z: . ] . ]
case UV._CBR3;: . v
break; . " .
default: ) ’ " ' o
u.uerror = EINVAL; o oo -
goto bad; ’ : o L i
3 ;

u.u mbitm = 0; :
checkur{ts,ds,SS12E+btoc{NCARGS~1) ,sep}; . T |

bads B ' :
if(u.u_error) { . i
u.uwabitm = savmbit; o .
u.u_exdata.ux. uver = savverj;
iputiip);
ip = NULL;

3

return{ipji;

3

\I

* Read in and set up memory for executed file. ) . [ .

i\ i \ . _
getxfilel(ip, nargc) : . ! -
regilster struct inede *ip; ., m._ i
¢ . P I

register unsiguned. ds; : ! ' ‘ _
register 1;

xfreel(); '
u.itsiue = btoci{u.u.exdata.ux..tsizel;
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)

/* .
* Clear registers on exec

if fu.u _exdata.ux.mag == 0405) ( . ; ‘ . : i
xallogilip); . ! :
w.u-ardiPc] = u.u exdata.ux.entloc & ~01; : ‘ o _ )

J else ( ’ o ) . . , !

. w. . profl3l 0; ’ :
u.u.sglze = BS8IZE + btocinargcl); .
u.uwdsize = btoclu.u_exdata.ux.dsize + u.u exdata,un.bsize}; : : i ; .
i = USIZE+u.u.dsizetu.uw.8sizgs; ) 2 ' .
expand{i); ' .
ds = USIZE+({u.u_exdata.ux..dsize’>?63&01777); ’ ’
while(~--1i >= ds}

clearseg{u.uw. procp-rp.addr+i);
xalloclipi; ' ,
/% read in data segment */ )
estabur{{unsigned)?f, un.u dsize, (unsigned)0, 0, RO)};
u.u base = 0; -
u.uoffset = gizeof(u.u.exdatal+u.w exdata.ux tsize; - , .
g.u_corpt = u.uexdata.ux dsize; ‘ .M - .
readi(ip); R oy ot ety
if (u.u_countt=0} : S S .
u.u_eryvor = EFAULY; : by e , '
/* ‘
* zet SUID/SGID protections, if no tracing
*\ )
if ({u.v_procp->pflag&STRCI==0) { _ |
if{ip-2i mode&ISULID)}
: if{u.u_nid = 0) €
u.uaid = ip->i_uid;
u. d.procp—rp.uid = ip->i _aid;

3

iflip=>i mode&ISGID}

; .o gid = ip->i_gid;
} else

psignal{a.u procp, SIGTRC};

u.n.sep = {u.u_exdata.ux_nmag == 0411)21:0;

b

n.u_dev = ip->i_dev;

u.w.inode = ip-ri.number;

egtabur(u.u-tsize, u.uw dsize, u.u-ssize,u.u _sep,RO};

setregs(} .

L

register int *rp;
reglster char *op;
reagister 1;

for{rp = &u.u.signalf0l; rp < &u.u _signallNSIGl; xp++)
if({*rp & 1} == 0}
*rp = 0
for{cp = freglocill; cp < &reglocidl;}
u.n_ar@{*cp++l = §; ;
u.war0iPC! » un.u exdata.ux_entloc & ~01;
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}

\S
* exit
¥ pass
L
rexit()
£

R
* % X X%

*

*f
exlit()
-

{r
for{zp = au.u fsavi0l; rp < &u.u fsavi2sl;)
i *rp++ = §;
for(i=0; 1<{NOFILE; 1++) { .
1f ((u.u. pofilel1]&EXCLOSE) && u.u ofilelil f= NULL) €
glosef(u.u ofilelil);
a.uofilelil = NULL; :

3
VA
* Remember file name for accounting,
*f
u.un_acflag &= ~]; :
for (i=0; 1<{DIRSIZ; i++} : , .
u,ucomnlil = u.u_dbuffil; . : 3

system call:
back caller’s rd

u.uw-argf0l = v.u_arfiR0} < 8;
exit();

Ralease resources.

Save u. area.for parent to lock at.
Enter zombie.state.

Wake up parent and init processes,
and dispose of children,

register int *wu
register struct proc *p, ¥*g;

P & U.4..PTrocp;
p-rp-.flag =& ~8THC;
p-op—clktim = §;
for{sz = &u.u.signallfll; a ¢ su.uw_signaliNSIG1;)
¥a++ = };
for(a = &u.uo0filefdl; a < &u.u.ofileiNOFILE]l; a++)
1f (#*a) (
closef(*a);
*a = NULL;
b)
if(u. v msgghdr 1= NULL)
nsgfiush{);
semafreel);

#ilfdef SPRUY

#endif

iftu.w.procp->p_pid == gysprof.pid)
sprofoff(};
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i
i

#ifdef PTLOCK

#endif

Sy et

¥ E R X X%

if(punlocki})
€
if {runout =0}
€
runout=0;
wakeup { &runout) ;

3

plock{u.u .cdiry;
iput{u.uw.cdir);
plock{u.uw xdir};
iput{u.u rdir);
wfreel(l;
acct{l);

a = malloc{swapmap, 8); :

g = getblk{swapdev, al; -

copylo{qg->b _paddr, {caddr_t)sau, BSIZE, U_WKD);
bwritel{qlk; :

mfreel(coremap, p-’p.-size, p-rp-addrl;
p->p—stat = SZ0MB;
p-rup-xstat = u.oargl0l;
p-rp_addr = aj;
p- p-.flag =& ~BLOAD;
for{q = &proctll; q < procend; gt+) {
if{g->p_ppid == p-rp.pid) (
g->p-ppid = 1;
VIPROCENT (g, PR_BPD) ;
1f{g->p_stat == S20MB)
pesignal(aprocill, SIGCLD};
if {(g->p..stat==88T0P)
setruaniql;
3 else if({p->p_ppid == g->p_pid}
pslignal{g, BIGCLD);
3
swtchi(l},
/% no deposit, npo return */

Waig system call.

S8earch for a terminated (zombie) child,

finglly lay it to rest, and collect its status.
Look al:zc for stopped (traced) children,

* and pa.s Track status from them.

*f
walt()

raglster £;
regyister struct proc *p;
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1

IL;
* Dispose of zomble children by removing them
hd &HOB the process table..

for{p = &proci0i; p < procend; p++)
if{p->p.ppid == u.u_procp->p_pid) £
m++m
if{p->p_stat == SBOMB) €
freeproci(p, 1); - ’
return;

]
if{p-dp..stat == S8T0P)
if({p->p.£1agaSWTED) == 0} (
p->p_flag =! SWTED;
VTPROCENT (p, PR_FLAG) ;

u.u-ar0fRO] = p->p_pid;
u.u.arGiRll = {(£s1g(p)<{<8) | 0177
retuarn;
b ]
continue;
b ]
3
1f{£f) €
sleep{u.u _procp, PWAIT);
3 goto loop; .

u.uerror = ECHILD;

frasprocip, £lg}

(

register struct proc *p;
register *bp, f£;
1£4£flg) (

u.u _ar0{RO1
u. ﬂiau¢mwwu

pP-rppld;
p->up.xstat;

||

3

bp = abread(swapdev, f=p->p.addr};
mfree{swapmap, B, £};
p-rp_stat = zcﬁw.
p-ip.pid = 0;

p-op_ppid = 0;

P-rp-sig = 0;

p-op_pgzrp = 0;

propdlag = 0;

p-op..vchan = 0y

VIPROCERT (p, PR_CLEAR) ;

P = nrmaayiﬁvvﬁlvv!wnmmﬁm
u.n ostiuwe p-ru_cstime
e, w.catiwe s+ p-Ju.cutine
g.u_cgbout =+ p-Ju_cgbont
u.tedread =+ p->u_cdrcad
u.u cdwrit =+ p-ru.cdwrit
brelsel(bpl;

p-ou._stime;
p->uutime;
p->u_ghant;
p-rudread;
prrudwrit;

+ o4 b+ 4+
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% fgrk system call.

*/f
fork(}
4

found;s

out:

b
/%

register struct proc *pl, *p2;
register aj;

\u«
* Make sure there’s enough swap space for max
¥ core image, thus reducing chances of running out
-«\ :
1f ({a = malloc{swapmap, clod(MAXMEM))) == 0} (
: w.u_error = ENOMEM; :
gots out;
h]

- pfree{awapmap,; ctod(MAXMEM), a);

pl = u.u_procp;
foxr{p2 = &procll0l; p2 < &procliNPROCl; p2++)
if(p2~>p_stat == NULL)
~goto found;
u.u-error = EAGATIN; ‘
logovil (E_.PROCOY;
meas.mnpovil+t;
goto out;

if{newproc{l}) {
. .ar0I[R0I = pl-Jp.pid;
u.u_start = time;
a.w_costime = §;
o tilgtime = 0,
u.u_cutime = O;
u.t.titime = O;

u.u_cgbent = 03 u.u.gbent = 03
. uocdread = 03 u.u_dread = 0;
v.eedwrit = 0; u.udwrit = 0;

., w.msgqhdry = NULL;
u.u_acflag =§ 1;
tte_logk = 0
ratura{d};

b ]

w.u.ar0iR0l = p2->p.pid;

u.u.arfin?il =+ 2;
return{ll;

* braak system call.
* «= bad planning: "break" is a dirty word in C.

*/

sbreak()



\ R0

Jan 26 17:20 sysl.c Page 11

register a, n, 4;
int iy

\i

* get n to new data size
* set d to new-old

* sot n to new total size
¥4

n = (({u.u_argf{0I+63)2>6) & 01777);
if{lu.u _sep)
n =- ctos{u.u.tsize) * 128;
if(n ¢ 0} s :
) n = 0;
d = n - u.udsize;
n =+ USIZE+u.u. ssize;
iflestabur{u.u.tsize, u.udsize+d, u.u.ssize, u.u _sep, RO)})
return;
u.u dsize =+ d;
1£(da > O .
goto blager; .
u.u.procp-rp.addr + n - u.u.ss5ize}
ni
n G.t..68lze;
whileln--) (
copysegla+d, al;
mw++m

a
‘1

okt

b ]
expand(l};
return;

higger:
¥ expandi{n);
a = u.u.procp-’p.addr + n;
n - u.n.85s5ize;
whileln--) {
: am—;
copysegla-d, al;
3
while{d~-} .
clearseg(--al;
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ingludeg
incliyde
aclude
include
tnelude
includs
inglude
-aclude
‘nclude
include
include
nelude
nclude

o

¢

ai{#lsysi.c 2.8.1.1 %/

“gys/param.h”
"syafsystm.h"
zuu.w‘m.\;mmﬂ.-.wnz
“sys/userx.h®
"sys/reg.h"
“sve/file.b®
*syg/ffilex.h”
"sys/inode.h”
*sys/inodex.h"
“sys/proc.h”
“gyg/procx.h”
“sys/vtmn.h"
"sys/version.h"

* read mwmwma call

¥dwr {FREAD);

" write system call

o
ditel}

rdwr (PWRITE);

commoxn, code for read and write calls:
chack permissions, set base, count, and offset,
and switch out to readl, writel, or pipe code.

f

iwr (mode) .

reglister *fp, *ip., m;

m

int fwt;

a

= mode;

ifp = getf{u.u_-.ardIR01};
1f{fp == KULL)

raturn;
if({fp->f{.flagam) == 0}
u.u.error = EBADFE;

3

recurng

u.u.base = u.w.arglil;
w.ucowit = u.vargill;
u.i_segflg = 03

if{fp->¥ flaga¥FPIPE} (
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1f (m==FREAD)}
readp(fp);
else
writep(fpl;-
} else {
ip = fp->f_inode;
if (fp->f_ flagkIHB)
u.w offset = 0
else
u.u.o0ffzet = fp->f.un.f offset;
‘ fmt = ip-ri_mode&IFMYT; -
m%mmﬂ Mmgﬁ. =IFREG |1 frmt==IFDIR |} £mt==IFLRG |} mﬂwmumm%bwuu .,
i mt . :

@

WHanawwv. /
1€ (m==PREAD)
readi(ipi; else
writeid{ip);
if(fmt} -
prelel(ip);
1f ({fp->f. flag&FMP} == 0)
] fp->f_un.f _offget 4+ u, :imﬂammuin w.count;
u.w.arffR0} = uv.w arglll-u.u.count;

I
w open system call

open(}

register *ip;
extern uchars

if{u.u_argl0] == ~1) { /* enable auvtoclose file descriptors ¥/
return}

3

ip = namei (&uchayr, 0);

if{ip == WULL)
return;

v.u.argiii++; -

openl! {ip, u.u_argill, 0);

1

\}
* creat system call
*f
creat()
£
register *ip;
extern uchar;

ip = namei{&uchar, 1};
1f(ip == HULL) {
if{u.u_sxrron)
returni
ip = maknode{u,u..argill&077172&{~ISVEX));
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if (ip==NULL)
return;
openl {ip, PWRITE, 2);
} elage .
openl (ip, FWRITE, 1)
3

%
¥ momman code for open and creat,
* Check permissions, alloccate an open f£ile structure,
* and call the device open routine if any.
w / .
openl (ip, mode, trf)
nt *ipi
register struct file *fps
register *rip, m;
int 1 H

rip ® ip;
m = mode;
if{tzf 1= 2) (
if (m&FREAD)
access{rip, IREAD);
' if (m&FPWRITE) €
accegs{rip, IWRITE);
i = rip->i_mode&IPitl;
1f(1==IFDIR || 1i==IFLDR)}
u.u_erxor = BISDIR;
i
3
if{u,u error}
goto out;
1f(trf)
itrunclrip);
prelelrip);
if {{fp = falloc(})} == NULL)
goto out;
fp~>f . £flag = ma{FREAD|IFWRITE);
fp->f_incde = rip;
i = u.uarliR01;
openi{rip, m&PFHRITE);

iflu.w gvror == 0)
return;
a.n.0filelill = NULL;

fp~>f count--;

out;
iputi{ripl;
J
\*
* ¢cloga system call .
*f
closel)

€
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register *fp;

fp = getflu.u.ar0IR01);
1f{fp == NULL)

returng
u.uofilefu.uw_arfEROIT = NULL;
closef{fp);

VL
* geek system call
" seak{)

regilster struct. file *£p;
register strugt a €

off. t off;
int sbasge;
3 *uap;
int t;
long nj;

int vflag;

vflag = argadj(UV_CBR2,1},
fp = getfi{u.uw.ar0LROZ)};
if{fp == NULL)

return;

1f{fp->f _flaga (FPIPEIFMPIFNPIPE))
u,v.error = BSPIPE; :
return;

3

uap = (struct a *)u,u arg;

[ ]

1ftvilag)
t

) u.a_arglily /* CBR2: seek(int,int,int) »/
n {long)} u.u_argldl;

B

1

if {£==3) (
n <<{= 9; :
n.hiwvord &= 077%;
t = 0;
)

alse 1f (t>2) (
n <<= 9;
t = 3;

3
else if (t==0)
= QL1¥77771;
uap-Joff = n;
n.p~rsbase =

1 {* hmju end */
1f{uap->: soge==1)

o pmrolf oe= fp-3f un.f_ offset;
else 4f . zp-dshase==2) €
o=rofi . hivord += fp-3f _inode->1_s12e080377;
D= 20fF 4= m%xvm,hboﬁﬁlvaupnw-

1
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i

¥
+

I
+ 2el}

telll)}
C

VL
* link

iink()

3

else if (uap->sbhaszse 1= () (
y.uerror = BEINVAL;
psilgnal{u.w.procp, SIGSYHE);
raturny
3

fp->f. . un.f offset = uap-doff,

1f {(vflag == 0) (
. u.ardiRO]
u.u_ardiRL]

uap-roff.hivord;
uap-roff.loword;

~= discover offset of file R/W pointer

register struct file *fp;

1E{IVERSION(UV.CBR2)) (
u.u error = ENOENT;
3 return;
if {fp = gotflu.w ar0lROI}) (
u.1uar0IRO1 = fp->f un.f offset.hiword;
un.u_ar6iR}l = fp->f.uan.f offset.loword;

system call

register *ip, *xp;
extern uchar;
register fut;

ip = namei{é&uchar, 0};
1f{ip == NULL)

returng
if{ip->i_nlink >= 127) €

. u-error = BHLINI;

guto out;

T

,un
xﬁwwonwwom<0w&ﬁomm»&wwrwnm»ﬁmﬁwmswgmn.
tmmmwﬁ~ﬁrpm5ﬂmbmﬁmawm.ﬁmﬁwmommm05005m
¥ deletes the £ile in the meantime?)

* Wor caun 1t be locked again latex

* ; then theroe will be deadly

wwmwmmwﬁww
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n.w dirp = u.u_argilld;
%xp = namel{&oechar, 1);
if{xp 1= NULL) (
d.w.arror = BEXIST;
3 iputixpl;
if{u.u_errorxr)
goto oam“
fut = ip->i_jnode&tIFMT;
1E({fmt==IFDIR || Lfut==IFLDR} && u.w dbufl0it=-_~
iputiu.w.pdiz);
goto out;
b
iffu.u_pdir->i. dev 1= ip-ri.dev) {
iput{u.u.pdiri;
u.u.exror = EXDEV;
goto out;
b} P
wiir{ip);
ip->i.nlink++g
ip->1i_flag =1 IUPD;

oyt
iputlipl;
3
/%
¥ mkned system call
xf
aknod()
C
register *ip;
extern uchar;
1f(susexn()} {
ip = namei{&uchar, 1);
1f{ip t= NULL)} ¢
u.u_error = EEXIST;
goto out;
b]
3
if(u.u _error)
retuyn;
ip = maknodef{u.v_.aragflll)};
if (ip==IVULL)
cetourng
ip-ri_un.i_rdev = u.u_argl?ly
out:
iputlip);
3
\u«
* gleep system mall
* not to be o’ | od with the sleep internal routine.
*/ .

&& tsusex())



i

Jan 26 17:20 gys2.¢  Page 7T
¥ . .

RNk

muwmwaw
C

3
1LY

Vi
*/

register struct proc *ppj

PP = Q,0_procpi
apl?i};
prp-rpflag =| SSLED;
VTPROCENT {pp, PR_FLEG) ;
if{pp-dp_clktim = uw.u_arfIROT)
while(pp->p_clktim}

slaepipp, PSLEP)
spl0f{);

* accegs system call

saccess ()

£

extern uchar; .
register svuid, svgid;
register *ip;

svuid u.uuid;
svgid u.w.gid;
u.oouid = u.wreid;
u,ugid = u.uxrgid;
ip = nam:1{(guchar, 0);
if (ip 1= NULL} (€
if (u.u.argf{lI&{IREAD>>6)}}
access{ip, IRERD),;
1f (v.u_arglli&{TWRITE>>6))
access{ip, IWRITE};
+f {u.u.avg{l1&{IBXEC>>6)}
access{ip, IBXEC);

iput{ip};
3
u.uuld = svuild;
n.ugid = svygid;
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Fad i) sysi.c 2.,10.1.1 *f

#includg "sys/param.h"
#include "sys/systu.h"
#include “sys/reg.h"
#include “sys/buf.h"
#inciude “sys/buix.h"
#include “sys/fillsys.h"
#include "sys/user.h"
#include "sys/usszx.h"
#include "sys/incde.h®
#include “sys/inodex.h"
#include “"gys/file.h”
#include “sys/filex.h"
#include "gys/conf.h”
#include “sys/confx.h*
#include "sys/stat.h"
#include “"sys/ioctl.h"
#include “"sys/version.h"
’* )
* the fstat system call.
x4
fstat()
¢ .
register *£p, *ip;

fp = getf{u.w ar0LR01);
1f{fp == HULL)
returng
ip = fp->f _.inode;
statl{ip, u.u_argf0],fp);
]

\i
* the stat system call.
*/
atat(}
4
register 1p;
extern ucharx;

ip = namel{&uchar, 0);
if (ip == NULL})
return; :
statl{ip, u.uw.argfl] NULL);
iput{ip);
)

\i.
* The basic routine for fstat and stat:

a\mww the inode and pass appropriate parts back.
*

struct statd

e
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B ¥

int oi.dev;

int oci.number;
int oi.mode;
char oi.nlink;
chax oi.uid;
chaxr oi.gid;
char ol.gizeld;
unsigned oi.sizel;
int ol. addrigl
long oil_atime;
long ol mtime;

statl{ip, ub, fp}

regipter struct inode sww“
gaddr_t ub;

struct mhwm *fp;

{

[
"/

7%
*/

/%
*/

register *rst, *rip;
int *bp;

int 1;

struct staté ods;

1f (ip~>i_flag & (IRCC}IUPDIICHG))
iupdat{ip,&time);

First copy Version § file system data.

rst {int *} &ods;

rip a{ip->i.dev};

for {(i=0; 1<{14; i++)
¥rgt+d = Wpipddg

Next copy dates from the disk

bp = bread{ip~>i_dev, {(int} ({{long} ip~>i_number + 31L} / 16))},
/* magic number 24 = gl->di.atime */

copyiof{paddr (bp} + 32%({int) {{{longlip->i.number + 31L} %. 16) + 24,
rst, 2Z*sizeof{time_t), U_EKDB);

brelsel{bp);

Now fix up pipes and named pipes

1f(fp 1= NULL) (
if {(fp->f_flag & FRPIPE} (
fp = (*cdevswimajor(ip->i_un.i. vdev)l.d ioctl)
{ip->i—un.i xrdev, fp->f_flag & FWRITE ? GETWFR:GETREP);
ip = fp-si.inode;
3
if {fp->£f_flag & FPIPE} (
ods.ol.sigel = fp-2>f_flag & FREALD ?
->i_silzel - fp->f_un.f ofiset.loword i
max {0, PIPSIZ - ip->i_sizasll};

1
i
i
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3

if (VERSION{(UV.CBR3}) (
struct stat ds;

—cstat{gods, ads); i
if (copyocut( (caddr_t) &ds, ub, sizeof(ds})<0)
3 u.uw_arror = EFAULT;
else ¢
if (copyouti(caddr.t)aods, ub, sizeoflods))i<0)
u.u_error = EFAULT;

~catat{bpt, bpl) .
register struct statf *bp6; H
register struct stat *bpl; "
¢
union (
long 1;
int 1[21;
J u;

bp7->st.dev = bpb6-Yoi_dev; !

bpT~>»st_ino = bp6-l>ol.number;

bp7->st_mode = (bp6-roi.mode & ~IFMT);

bp7-r>st..rdev = bpé->ol_addxl0];

switch(bpé->oi.mode & IFMT)

case I1FPREG: '

case IFLRG:
bp7->st_mode I+ 5. .JIFPREG;
bpl->st xdev = 0
break;

case IEDIR:

case IFLDR:
bp7->st._mode I= S.IFDIR;
bp?-rst_rdev =
bhreak; °

case IFCHR:
bp7->st_mode I= B..IFCEHR;
break;

case IFBLK:

: bpiT->st.mode I= S_IFBLK;

break;

case IFMeUC:
bpT->st_mode I S..IEFMPC:
break; -

case IFMPB: !
bp7->st.mode |= S..IFMPB;

-

3

bp7->st_nlink = bpé->oi nlink;
bp7->3t..uid = bpé->oil_uid & 0377;
bpT->st_gid = bpé-Joi.gid & 0377;
uw.1i01 = bp6-rol._sizel;
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u.1if17 = bpbS-roi.sizel;

bpT-dat_size = u.l;

bpi-’st.atime = bpbé-doi_atime;

bpT-rstomtime = bpé-roi mtime;

bpl->st.ctime = bpé-roi.mtime; J[* creation time */
3

\l
‘* the dup system call.
7, .
dup{}
{

‘reglster i, *fp;

fp = getf(u.uw.ar0iR01.lobytel;

if{fp == NULL} '
return;

i = u.v.,avr0[R0} . hibyte & 0377;

if €41 > HOPILE 11l {1 = ufalloc{i))} < 9}
returng

n.uofileflil = fp;

fp-rf_count++;

3

\.&
* the file control system call.
*f
fentll)
{
register struct file *fpj
register 1;

fp = getfin.uar0IROI};
if (£p == NULL)Y
¢ return; )
switch{u.u arglol) ¢
| case 0: .
i = u.w.arghbll;
if {4 <0 11 4 > ROPILE it (L = ufalloc(i)) < O)
return;
1 a.ttofilelil = £p;
Ep~2f _countt+;
break;

case 1@
g, arffR0) = u.u pofileflu.u arfIR0I];
break;

case 2 :
u.u-pofilefuv.uw ar0IR01Y = u.u.argfll&add;
break;

default:

u.u.error = EINVAL;
3 .

e
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\!

* the mount system call.

]

\*\

* the mount asystem call. '

x/

smount{)

C
int 4d;
register *ip;
reglister struct mount *mp, “swpj
extern uchar;
int fmt;

d = getmdevi};
if{u.u_srroxr}

return;
u. dirp = u.u..arglil;
ip = namei{&uchaxr, 0);
1f{ip == NULL)

return;
fmt = ip->i. mode&IFMT; .
if{ip->i. counti=1 || fmE~=IFBLK |{ fmt==IFCHR |! fmtr=IFMPC

i fnt==IFMPB}

goto out;
smp = NULL;
for{mp = smountl{0l; mp < &mount[NMOUNTI; mp++) {

1f (mp->m_bufp 1= NULL}

if{d == mp->m._dev)

goto out;
J else
if{smp == NULL)
Smp = mpj
3}
if{smp == NULL)
goto out;

{*bdevswid.d-majorl.d open){d, tu.u_argl21)};
if(u.u_exrror)
goto outl;
‘mp = breadl(d, 1);
tf{u.uerxror) {
/* Should xeally only call close here if noone else has it open. %/
{*bdevswld.d majorl.d.close) (&, 0);
brelse{mp};
goto outl;
3
smp-rm.inodp = ip;
smp-r>m-dev = d;
1E{ {smp->m bufp = malloc{swapmap, 1)} == NULL)
panic{ooswap);
smp->m_bufp = agetblk{swapdev, smp->m_bufp);
copyilolmp ->b.paddr, {caddr..t)smp->m_bufp->b_paddr, BSIZE, U..RKD) ;
brelsefup);
g = {oaddrot)smp-d>mebufp->b_paddr;
mp-ds.dlock = 0;
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)

i mp-Ys.flock = 0

. - 1ffmp->s._ronly =1 n.w._.argi2] & 1}
smp~om-flags = M_RONLYIM_INCOR;

else

1

smp-rm_flags
.isuincnt+ g
Cip-2i.flag =1 IMOUNT; .
. prelefip); .
if {(suincnt >= NBUF-NFBUF)
update{);

M_INCOR;

return;
outy
;, B.oerror = EBUSY;
outly | -
Aputlipl);
3
oo
* the ymount system call,
%/
sumount ()
¢
int d;
¥ register struct inode *ip;

registexr struct mount *mp;
reglister blkno;

update(};

d = getmdev();

if{ug.u_arror}

return;
for{mp = &mountidl; mp ¢ &GmountINMOUNT1; mp++)
' if (mp->m bufpi=NULL && d==np->m.dev)
] gotoe found;
. w.error = BEINVAL;
returnj;

F found:
xflah{d);
for{ip = &inodelll; ip ¢ &inodei{NINGDE]l; ip++)}
tf{ip->i nunbert=0 && d==ip-ri_dev} (
u.u..error = EBUSY;
return;
3
1Ff (mp->m flagsad THCOR)Y
blkno = mp-> m _bufp->b.blkno;
. brelse{mp->m bufp);
rup-om bufp = blkno;
] suincnt--;
mfree{swapnmap, 1, mp->m.bufp)l;
(*Idevswid.d.majorl.d closel(d, 0);
ip = mp-rreinodp;
ip-ri.flag =& ~TIMOUHT;
plock(ip};
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*f
mmﬁﬁmo<.v
, register *ip;

int 4;

extern uchar;

if{1suser())
return;

ip = namei(&uchax, 0};

tf({ip == NULL)
return (NODEV); ¢

1f {ip->i _mode&IFMT} t= IFBLK)
u.uerror = ENOTBLK;

d = ip~Ji_un.i. rdev;

if{d.d_maidor >= nblkdev)
u.u.error = BAXIO;

if {bdevswid.d majorl.d_tab == NULL)

’ u.u.error = ENOTBLK;

iput{ip);

retyrni{dl;

b ) .

1L
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iputiip};
mp-om-bufp = NULL;

* Coppon code for mount and umount.
* Check that the user’s arxgument is a reasonable
* thing on which to mount, and return the device number if so.

S

[IENT
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/* @(#)sysd.c 2.18.1.2 */

#

\I ! B »

w.mdmﬂwﬂrwﬁm in this file is a routine implementing a system call.
‘\_.A

#include "sys/param.h"™
l#include “sys/user.h"
#include "sys/userx.h®
#include “"sys/req.h*
#include "sys/inode.h"
#include “sys/inodex.h"
#include “sys/systm.h"
?#wwnwcmw “sys/proc.h”
#include “asys/proex.h®
#include "“sys/timeb.h®
Finelude "sys/viwn.h® )
#include “gys/version,h® .

short timezonse = TIMEZORE;
short dstflag = DSTFLAG;

Jgtims () )

L ' .
w.u_arbiR0} = time.hiword;

" u.w urfill = time.loword;

3

\!.

* New time entry-- return TOD with milliseconds, timezone,

* DST flag

*i
Ftime)
L
: register struct a (

struct timeb *tp;

3} *%uap;
struct timeb t;
register unsigued ms;

wap = {(struct a *lu.uw.arg;
spl?i);
, t.vime = time;
ms = lboll;
splid);
while {ms >= HZ) {
ms —-= H&;

L.obimet+;

millitm = (1000*ms) /HZ;
L tinczoue s timezone;

LAstflag = dstflag;

if {copyoub{{caddr.t)at, {(caddr_tluap->tp, sizeof(t)) < 0}
u.ikerror = EFAULY;

[ask a5 A

™
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3

stime(}
{

long nitime;

if (suseri}) €
! ntime.hivord = u.u..ar0lRO1;
ntime.loword = u.u_ar0lRl};
logtehgintime);
time = ntime;
3
b ]
‘_. ' N
setuid(}
(
reglster uild;

uid = u,u_arbiR01.lchyte;

i1f(u.u-.ruid == uid.lobyte || suser()} (
u.wuid = uid;
d.uprocp-rp.uid = uid;
u.w_ruld = wid;

)]

mmﬁ;pna_
1E(VERSIOGH{UV_CBR2))} [
u.uw_arb{ROI.hibyte = u.w _uid;
u.uw_axdiR0l.lobyte = u.u ruid;
1 else { :
u.un.axr@iRt]

utwnid & 0377
w.u.ardiRO]

u.uruid & 0377;

o

3

setgid(}
{
register gid;

gld = u.u ar0{RO1,lobyte;
! if(u.u.rgid == gid.lobyte 1l suser{}) €
v . gld = gid;
a.u..rgid = gid;

2

mmﬂmwmhv
LE{VERSION(UV._CBR2)) (
u.u_ur0IiR0Y . hibyte = u.u_gid;
v LurOiR0I. lobyte = u.w rgid;
} else ([
u.t ar0iRI} = w.ugid & 0377;
w.u_ar0iRO} = u.nnrgid & 0377,
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5]
] i :
wovM+nﬁv /¥ get own and parent process id */
.uarffR0} = u.u procp-dp_pid;
#i.u-av0iRI] = u.,u procp-l>p_ppid;
3 ;
ayncl}
ﬁ +
updatef{);
‘3 )
nicel)
ﬁ - .
register n;
n = u.w ar0IlR0T;
ifin > 20} ’
n = 20;
“4filn { -1 B& tguser())
n o= 0;
u.u.ar0i{RE] = w,u.procp-ldp_nice;
u.u. procp-rp.nice = n;
3 .
L

“

* Unlink system call.
* Hard to avoild races here, especlally
* in unlinking directories.
xf

unlink{)

{

reglster *ip, *pp;
extern uchar;

pp = nameli(&uchar, 2);
iFf(pp == HULL)
return;
/% :
* Check for unlinki{™.*)
* o avoid hanging on the iget
*f
if (pp->inugber {= a.a dent.u _inol
ip = lgeti{pp->i.dev, u.u.dent.uv_inod;
else (
ip = pp;
ip->i_count++;
3
if{ip == HULI)
goto outls
1E{{{ip~Di suods=&IEMT)==1FPDIR {1 {ip->i mode&IFMT)==IFLDR}
86 u.wdbufl0li=".7 && 1suser()}
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out:
outly
3

chdir()
{

chrod{}
£

iy kel

goto out;
\.%

* Dot unlink a mounted file.

*/

if {ip->i.dev 1= pp-ri_dev}) ({

u.u arror = BBUSY;
goto out;
)

if (ip->1i Fflag8&ITEXT && 4ip-~>i.nlink==1i}

u.u_arror = EIXTBRY;

goto out;
3

u.u offset.loword =~ DIRSIZ+2;

u.n bage = Lu.u.dent;
uw.u.count = DIRSIZ+2;
u.u..dent.u_ino = 0;
writelil{pp);
ip->i_nlink~-;
ip->i_flay =} IUPD,;

iputiip);

iputippl;

register *ip;
extern uchar;

ip = namei{&uchazx, 0);
1f€ip == HULL)
’ returng

1Hf{{ip->1i.modeKIFMT) 1=IPDIR && {ip-2i mode&IFMT)I=IFLDR) (

u.u_error = BENOTDIR)

bad:
iput{ipl;
return;

3

if{acgceas(ip, IEXEC))
goto bad;

prelel(ip);
plock{n.u.cdir);
iputlu,.u.cdic);
u.u.cdir = ip;

registex *ip;

if (€ip = owner()} == NULL}
wetuwing
1f {uw.uw.nidd €

i {u.u gid 1= ip->i_gid

— —

&& u.u_argii]

& ISGIDY ¢
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u.u.error = BEPERM;
goto badj
]
u.u_arglll =& ~ISVIX;
3 .
ip->i.mode =& ~07777;
ip~>i.meode =1 u.w.argillad?T77;
ip~>i_flag =i IUPD;

bad:
iput(ip};
}
choyn(}
{
register *ip, vflag;
vilag = argadj{UV_CBRZ,1};
if ({ip = ownexr()) == NULL}"
return;
ip->i.nid = uw.u_argiil.lobyte;
iffu.wuwid 1= O
ip->i_mode =& ~ISUID;
ip->i.flag =1 IUPD;
if(vflag == 0}
schgrpl{ip,u.u_argi?2].lobytel;
iput{ip);
3
/% CBR2 Vestigial Change Group */
chgxp(}
{ .
register *ip;
if {{ip = owner()) == NULL)’
raturn;
schgrp{ip,n.uwargfll.lobytels
ip->i.flag =} IUBD;
iputiip);
b
schgrplip,a)
register *ip;
chaxr aj
£
ip~>4i_gid = a;
if{u.u.aid i= 0)
ip-ri-mode &= ~I5GID;
3
\*

* Change modified date of file:

* time to rO+-1rl; sys utime; file

x/

utime ()

L :
register struct inode *ip;

BN
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outs

ssigi)

3

kill{)
£

register vflag;
int thufizl;

vElag = argad j(UV.CBR2,1};
if ({ip = ownex{)) == NULL).

return;

1f (vflag) € /% CBR2 -- time in RG, R} *f
tbufl8] = u.uw.ar0iRO];
thuflil] = u.uw_ar0iRil;

} else ( /* CBR3 -- time in structure®/

if{copyin{{caddr_t){u.u.argll11+4}), {(caddr_t) tbuf, p- {
u.u_error = EPAULT; /*Note: first wﬂmnawsn ignored: ¥/

goto out;
3
)
ip~2>1.flag 1= IUPD;
iupdati{ip, tbufl;

iput{ip};

register aj .
reglster struct proc *p;

a = u.u_arglol;
1if(ad=0 | a>=HSIG || a==8IGKIL). {
u.w_error = BINVAL: :
return;
1
v, .arfiR0l = u.u.signallialj
v.w signallal = u.u_argfll;
u, WU _procp-rp-8ig =& zﬁ“HAA”miwuvu
VTPROCENT{u.u procp,PR_S5IG);
1f{a == BIGCLD) (
a = u.u.procp-rp.pid;
for{p = &procil; p < &prociNPROCI; p++}
ifla == p->p.ppld && p-lp.stat == SZOMB)
psignal{u.u procp. SIGCLD);

register struct proc *p;
registexr dest, £;

int mypgrp, signo;

int onefly;

£ = 0;

dest = uw.u_.ar0f(RO};

MYyPYYp ® U W procp-rp_pgrp; -
signo = u.o.arglll;

ocnerlg = dest > 0 &a& signo > 0
if (ocneflyg)

s

et

3

_:_Jﬁ?“

i
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p = &prociil;
else

p = E&procili;
for{; p < procend; p*+) {
1f{p~rp..stat == NULL)

continue;

1f{oneflg && p-op.pid i= dest)
continue;

if(dest == 0 && p-’p_pgrp != mypgzrp)
continue;

. 1fl{gigne < 0} (
: if (dest == § |} dest == -1} (

if (p-Jp-pid == u.u_ progp-rp-pid):

continue;
)} else ifi{dest = p-dp.pgrp)
continue;
3
iflu.w.uid 1= 0 && un.u.aid 1= p-op_uid}
if {(oneflg}) (
u.uw.error = EPERM;
return;
} else
continue;
fr+y
psignal{p, signo »>= 0 7 signo : -signoj;
1f {oneflg)

break;
]
1f{f == 0}
u.u—error = ESRCH;
i
times(}
H .
register *p;
for{p = gu.un.uatime; p < &u.u.utime+d;} (
suword{u.uw argl8}, *p++},
u.u_argldl =+ 2; !
)
h]
| profil(}
ﬁ -
u.t.profidl = u.w_argl0l & ~1; /% base of sample buf */
u.uw_proflilil = uv.u_arglil; /* size of sams */
u.u_profi2} = uv.w.azrgl2l; /% pa offset */
u.w.profi3l = {(u.u_.argi31>>1}) & 017171; /* pc scile %/
3
/%
* glarm clock signal
*/
alaxzmi)
{
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reglster ¢, *pj;

P - U.W_Procp;
splii);
¢ = p=op..clhtim;
P-rp—clktim = u.uar0{ROI;
splO{});
VTPROCENT (p, PR_CLOCK) ;
VTPROCENT (p ,PR_FLAG);
u.u arlflROI = cj

3

/%
* indefinite wait.
* no one should wakeup{&u)
&/
pause()
{ .
register *pp;

PP & U.0_procp;
spl7{i;
whilelpp-Jp..clktim)
sleep{&u, PSLEP);
splod);
3

MWﬂooﬁau
reglster *oldroot, *ip;
extern uchar;

if (VERSION{(UV_CBR2}) £
chgrp{};
return;
3
if (lsuser()})
returng
oldxoot = u.u ydir;
u.urdir = rootdir;
ip & namedi {&uchar, 0});
1f (1p == NULL)
goto bad;

1f({ip->i_mode&IFMT) I=IFDIR && ¢
u.u.error = EHNCGTDIR;

iput(ip};
bad:

v.w.rdir = oldroot;

return;
)
prelel{ipl;
plock{ocldrooti;
iput{oldroot);
u.u.-rdiv = ip;

/% CBRZ chgrp sys entry %/

ip~>i mode&IFMT) IsIFLDR) {

(R N

EH

ty

e

Lk

1
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#defing PERM 0777
wﬂmmra.
regigter svmaskj

svmask = u.u.mask;
u.u.mask = u.u.arglol
-u.n.ar0iRO] = svamask;

3
ulipit()

{
1f{arqad j(UV.CBR2,2j)
w.u_ar0ERO1

1

else (
u.u.ar0fRO}
u.3..ar0iRi]
i . . u

nou

& PERM;

S8W-rinteg;

O3
2048;

/* permission part of inode moda */

/* CBRZ; getswitch’

w/
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/% B(#)sysS.c 2.9.1.1 %/

#

/¥
* semaphore operations
* setpgrp sys call
*®/

#include "“sys/parvam.h®
Mwﬁ&wamm wmwmwwau¢Mm#=
nolude "sysfreq.

#include “sys/user.h®
#include “sys/userx.h®
#include =mwm\m»wm.rw
#include dmww\MHoc.wh
#include “sys/vtmn.h
#include “sys/version.h®

#define PEVT 1

#define POST
#define BLOCK
ffdefine P
#defipe V
#define TEST
#define SETSEM
#define LOCK
#define URLOCK
#definz TLOUK
#deiine RDSEM
#define NOAULK

A 00 TG e L) B e G

0

tdefine SEMNOAULK 81
#define SHEMUSED 02

#ifdef SEMMATEST

int sematest 783
wendlf

int semildEVL] ;

eventi}

{
wegister int s
register int op;
reg)uter int aawv;

op = g.uwarglold;

itf{op == NHOAULK}
u.u_senflg |+ SEMNOAULK;
retury;

3 .

s = u.wargill;

if {s<0 i} s>=HEVT) (
u.uw_error = RINVAL;
return;

YRR
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, J
wﬁmnmw SEMATEST
; if (s == sematast) {
printf("semaop %d(%d); ¥8; uid=¥%d; pid=%d\n", op, sematest,
u.ucome, u.eruld, zutiwﬁoamxvmiwwmy* : :

3
#engdif
¥ syltch {op) (
% case Pi
' case Vi
! case THST:
- ¢ase POST:
case BLOCK:
if (semiisl < 0) ¢
u.w.error = EFURC;
) raturn;
break;
acase LOCK:
case TLOCK:
if (semifsl) > 0} ( .
u.w_error = BPUNC;
return;
]
break;
case UNLOCK:
if(semils) 1= —~u.u proep->p_pid) (
u.u..error = EFUNC;
! return;
3}
~break;
b}
switch (op) {
case Vi
case POST:
u.uw_arG[R0] = semilsl;

1f (++semilsl < 0}

: semifs] = 1;

wakeup{&semiisl);

retucn; R Lo
case Pi ' Sy

while (semilsl==0) sleep(&semiial ,PEVT); - :

u.1i_arfiR01 = semilsi;

semiisl--; K

return; )
case BLOCK: .

u.un_semav = gemilsl; ) . . L e

do € ] I SR -, i

sleep({&semifs],PEVT); oo :

J while(u.u.semav == semilsl); | : .- g L

u,u_ar0iR0]l = u.u _scmav; - . e -

return; - : ’ ’ o ! W

. R i S - i R N
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case TEST:
u.t.ArfiRe]l = semiislt;
if {(semils]l 1= 0) semilsl~~;
return;
case JSETSEM:
: sav = gsemilsl;
semils] = u.u_arQiR0l;

u.u.arflR0] = zav;
wakeup{&semilsl);
return; .

case LOCK;

while((u.0 ar0[RO] = semilsl) te«
sleep(&a=nilsl, PEVT);

lcks
semils) = -u.uw _procp->p-pid;
u.u.semflg = SEMUSED;
return;

case TLOCK:
if{{u.uar0lROY = semiisl) 1= )
return; :
gato lck;
case UNLOCK:
w.u.arl{RO1 = gemilsl;
semils] = 0y
wakeup{&semiisl);
return;
case RDSEM:
u.uw_ arfiR0) = semilsl;
return;
3
U. i arror=ENOENT;
p)

semafreel)
L
register 1, pid, figs;

flgs = u.w.semflg;
u.w.semflg = 0;
1f ((£1lgs&SEMUSED)==0 || (flgs&SEMNOAULK)i1=0)
return;
pid = —u.u.procp-rp-pid;
for{i=0; i1<HNBVY; 1i++)}
if {(semilil == pid) (
semifil = O3
wakeup (&semilil);

3

setpgrpl}

{
reglster oldgrp;
reglster newgrp;

oldgrp = u.u_procp->p_pgry;
1f{newgrp = u.u..ax0iR01) (
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if (newgrp == =—1i)

Q. procp-rip.pgrp = 0
else

U.u Pprocp-rp.pgrp = newgrp;
VPPROCENT {u.u_procp, PR.GROUP) ;

M .

u.u.arGiR0] = oldgrp;
3 X
/* Adjust arguments by narg if a.out version matches spec */
/* and gystem call is direct "y

argadjiversion,narg! -
register version, narg;
rak
register flaqg; . :
if{{flag = VERSION(version)) && (u.u_indflg == ()}
. ar0[R7] -= {(narg <{ 1)
return{flag}l;
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i* 8{#isysch.c 2.11 *f

#include “sys/param.h”

#ilnclude “sys/proc.h®

#include “sya/procx.h®

#include "sys/text.h" '
#include “sys/textx.h" '
#include "sys/aseg.h" : .
#include “sys/asystm.h®

#include “sys/syserr.h®

#include “sys/usexr.h"

#inclode “"sys/userx.h”

#include “sys/reg.h"

#include “"sys/lock.h®

#include “"sys/sprof.h"

#inclpde "sys/sprofx.h®

#include “sys/version.h®

#¥define CB.GETU 0

#define CB_CSW i

#define CB..REBOOT 2

#define CB..LOCK 3

#define CB_SPROF 4

int rebunit; /* device and unit spec for DEC YC ROM %/ '
chax rebstrildl; /* file name to reboot terminated by newline #/
sysch(}

£

switch{u.u ar0[R1}} ¢

case CB_GETU:

{
register cnt, offset;
offset = u.u ar0iR0];
cnt 5 u.uw_ayrghbll;
iflcnt+offaet > USIZE*64)
u.n.arBlROI = O;
else if{copyout(fu.lobytetoffset,u.u.argl0l,cnt}) == -1}
u.u.errxor = EFAULT;
else
u.u.ar0lROI = ont;
]
return;

casg CB-.CSW:
£
u.u_ar(iR0l = 5W->inteqg;
return;



Jan 26 17:20 syschb.o Page 2

; case CB_REBOOT:

t .
register char *p;
reglster int ¢
if{tsusexr(})
returns
rebunit = u.u_arf[R0];
P = rebstry )
while{(c = uchar()) t= -1) (
*prr = 0o
1flc == “\n”"}
reboot{); , /* no return */
if{p == &trebstrlisizeof{rebatr)l) '
break;
3
3 .
return;

#1fdef PTLOCK
case CB_1.0OCK:
lock{);
return;
#endif

#ifdef SPROFP
caze CB_SPROFP;
sprofili};
raturn;
%mﬁnpmw

default:
u.uw error = EINVAL;
returni

3

#ifdef PPTLOCK
lock()
£
' if{tsuser{}}
' raturn;
switch(u.u argiol)d
L
case TXTLOCK:
if {{u.ulock& ({PROCLOCK | EXTLOCK )}
goto bad;
break;
case PROCLOCK:
iflu.u_lock& {PROCLOCK I TXTLOCK}) }
goto bads;
textlock{);
proclock(});
bhreak;
case PUNLOCK:

11 textlock()
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bads
3

if{punlock{} == 0}
goto bad;
break;
case TUNLOCK:
if{(u.u lock&PROCLOCK) || tunlock() == 0)
goto bad;
break;
p ) .
if(runout)
C
runout = {;
wakeup{frunout);
3
sleep(arunlock,-1);
return;

H.u.exrror = ELOCK;

textlock()

{

}

struct text *xp;

if {{xp=u.u.procp->p.textp) == NULL )
return(d});

. m.u_lock =1 TXTLOCK;
Lif{xp-dx_lcount++ == ()

€

- /* bump runlock to notify sched to shuffle core next pass */

runlock++;
Xp-ox..coountt+;
b
returnil);

tunlock(}

C

3

struct text *xp;

1f ({xp=u.u_procp-dp.taxtp) == NULL || {u. 0 lock&TXTLOCK)==0)
return{d};

v.u_lock =& ~TXTLOCK;

1E( -~{xp->x_lcount) == ()

4
xccdeci{xpl;

/* bump runlock to notify sched to shuffle core next pass */
runlock++;

2

return{l};

proclock{}

€

uw.u.procp->p_flag ={ $5Y5;
w.u_lock =] PROCLOCK;
runlock++;
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wcbﬁbﬁwnu

L

3
#endif

1f{uv.w. l1ocka (PROCLOCK { TXTLOCK}} == 0}
return{0;

un.u.procp-rp.flag =& meﬁmu

u.u_lock =& ~PROCLOCK;

tunlock();

runlock++;

retum(il;

#ifdef BPROF
#define BLKHMSK 077
#defineg PLF 6077400

gtryct sysprof syspref = {(NULL, WNULL, 0,0,0,0,02;

sprofil (1}
¥
* in RO: address of counters area (SPCNT struct)
* argl03l; number of system routines (r option}
* number of Intervals {1 option)
* . argllls lowpe for i option (word, not byte addresas)
® argf21: interval size for 1 option (number of words)
* 0 for r option
*
* Hotice that argf2} is the flag that determines if the
» ¥ or i option is being used.
* .
® RO==0 implies that system profiling is to be turned off
*x .

register unsigned "int b;
register struct sysprof #wv‘
int biocckno;

int s25PCHYT;

tp = &sysprof;

if{b=u.uw_arbIiR0I)L
\ £t
: kernsl B-space register 5 will be
= used to access the SPCHT structuve
i in the clock routine.
# it should point tc the vrm%ﬁﬁwba 0% the
¥ block whare the SPCHT struct stard
wf
if A&mav@wmv C
n.u_error = EBRBUSY;
returi;

e
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tp->base = 0120000 §f (b & BLEMSK);
tp->numcnts = u.w.arglil;
tp~>lowpe = u.u.arglll;
tp~rintsize = u,u.argll;

/* see 1if table too big %/
sz25PCNT = sizeof{tp-dbase->b._urhits) +
slzeocf (tp->base~db..syhits) +
slzeof (tp-dbase->b.oldhits) + tp->numonts * :
{tp->intsive ? sizeof{spont_t) : sizeof (struct RHIT)};
if ({(szSBCWY? > 8192 -~ (b & BLRHSK)) il
(tp-Onumcnts =5 0) it
{{caddr._tltp->base & 01) ¥
W.W..erroxr = EINVAL;
return;
}

blockno

1}

{(b>>6) & 0177; /* block number in {(user) page */

I* get relative number of last hlock in SBCNT »/
szS5PCHNT = ({(b & BLKMSK) + szBBCHT) >> 6) & 0177;

b = (b>>13) & 07; . /* gat {user) page numbser */
\%
* point fo block in page where SPCHT
* staxrts
*/
u.w.procp->p-flag I= SLOCK; /* lock the data in memory */
tp-Jnewpg.par = UDSA->rfbl + blockno:
tp-dnewpg.pdy = (UDSD->xIbl & ~PLEF} | (szEPCNT <{ 8);
tp->pid = w.u.procp-dp._pid;

#ifdef IPROFCLK

KWIIK~>kwllkb
KW11K->kwllks

-150; /* interruplt every 66.6th of a segc */
0507; /* start indei.end. ik prof k clock */

o

#alse
#ifdef IPROFCLB
1 *TCU100 = TCURATE; /* interrupt a little over 60 times/sec
” * 4
/* start indep hHaltery TCU-100 clk */

#endif
#endif

)} elae €

sprofoff{};

3

u.u.av0iR0I = 0;
3

sprofoff (}
{

\. L

* clock will stop profiling when pid

bofe, -
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U

is set to zera
¥4

#ifdef JPROFCLK ‘
KWIIK->kwilks = 0y /% turp off prefiling clock */
i#else

#lfdef IPRDFCLB :
*TCUI00 = 0 . /% turn off prof battery clock */
#andif :

#andif i
sysprof.pid = 0;
. #.u_procp-rp.flag: =& ~BLOCK;
- )

$endif



Jan 26 17:20 sysent.c Page 1

/™ g{#1sysent.c 2.12 */
¥

#include "sys/param.h®

\*

* Thig table is the switch used to transfer

* to the appropriate routine for processing a system call.
* FRach row contains the number of arguments expected

* and a pointer to the routine.

* f

#include =mme§mlw.r=

extern nullsys{), nosys{);

extern rexitl(}, fork(), read(}, write(), open(}, clozel), wait(};

extern creat(), link{), unlink(}), exec(), chdir(), gtimel),
extern execel
extern chownl
extern setuid
extern utimel
sutern ulimit

}

}

ﬂ .

Y, shty{(), gtty(), saccgess{}, nicel(}, synci),

(
extern getgidl

}

{

}

}

3

mmﬁwmﬁﬁﬁv. tell(}, dup(), pipel}, times(),
getgid(), ssig(}, messag(), sysacct{l);
Qrwoowau~ umask(}, event(l;

St oy,
-

extern sysabl(
extern utssy
extern fontl
extern f£time
zxtern iloctl

ﬁ.\nm

-~ W

extern mpxchan(};

#ifdef MAXKEMMUS
extern maus();

#endif
mww sysentl]

0, anullsys, £f* 0 = indix »/
3, &rexit, f* 1 = exit */
¢, &fork, /* 2 = fork */
2, uread, /¥ % = yveud =/
2, &write, /% 4 = oyrite */
2, &open, /* 5 = open */
0, rclose, ¥ 6 = glassz */
6, Rwalt, /T = wait */
2, &creat, f* B = grent ¥/
2, &alink, f% 9 = 1ink */
1, tunlink, 7% 10 = unlint %/
2, Bexec, . /% 11 = exec “f
1, &chdir, /% 12 = chilic %/
0, fetiwes, /¥ 13 = tile */

i 3, tuhnod, 2% 4 o= saknad ﬂ\
2, EBcbmoad, /¥ 15 =
3, bohowa, f* 16 =
1, oegbreak, fF 11 o=
2, Zzrtat, /%18 =

mknod(}, nsaomnum

f
H
, 8break(), stat(}, seeki}, getpid(), smount(), sumount();
Y, getuid(), stime(), ptrace(), alarm(), fstatl), pausel);

kiil(};
profil{};
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3, aseek,
0, agetpid,
3, E&smount,
I, &sumount,
0, &setuid,
0, &getuid,
0, &stine,
3, &ptrace,
0, &alarm,
1, &fstat,
0, &pause,
2, Gubime,
* 1, Ekstty,
1, agtty,
2, &saccess,
0, &nlce,
1, &ftime,
f, EBsync,
i, &kill,
, ulimit,
Gsetpyrp,
g&tell,
a&duap,
&pipe,
&times,
gprofil,
asysch,

- o~

.- o omom o

ksetgid,
sgetgld,
Essig,
fmessad,
Erosys,
asysacct,
Enosys,
ENOEBYS,
Lioctl,
OnosSYs,
empxchan,
suntssys,
#ifdef MPEXERRUS

1, &uaus,

L T L

-

RMOWDOmOENODED WkheoODOON

-
-~

#alse
0, onosys,
#endif
3, Goxece,
i, fLumask,
2, tchroot,
2, &fentl,
2, &uvent
¥; )
\ e

* Dummy eniry for illegal system

*/

Page 2

{ge
46

47

48

49

50

51
52
53
54
55
56
57
58
58
58
a0

0l
62

Cr

o

H

Bou ot

1 8 % w4

3

#

tu

"

saek */

gatpid */

mount */

umount ¥/

setuld */

getuid */

stime */

ptrace */

alamm */

faitut */

pausse ¥/

ubime */

sttty */

gty */

acoess */

nice */

ftime; formerly sleep ¥/
sync */

kill =/

ulimit =/

setpgup */

tell */

dup ¥/
pipae =/
times */

(tiu on research) */

‘\

Covmerly sexrlog) %/
tum aool off/on */

x %/
cmu NS
ioctl ¥/
x "/
mpx comm channel */

CE
i W/

¢, veboot, logk, sprofil */
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FA @{#)sysent.tu.c 2.1 */

1% Based on sysent.o 2.11 */
#

#include “sys/param.h”

7%

* This table is the switch used to. transfer

* to the appropriate routine for processing a system call.
* Each row contains the number of arguments expected
”xmﬁm a pointer to the routine.

extern pullsys(}, nosys();
extern rexit(}, fork{), read{), write(), open{), closel(}, wait();

extern creat(}, link{(}, unlink{)}, exec{), chdir{}, gtime(}, minod(}, chmod{);
extarn execal}l; . .
extern chown(), sbreak(), stat{), seek{), getpid(}, smount(), sumounti);
extern setuid{l, getuild(}, stime{), ptracel}, alarm(), f£stat(), pausel);
extern utime{}, sttyl}), gtty{), saccess(), nice(), sync(), kill(};

extern ulinmit{), setpgrpl(}, tell(), dup(), pipe(), times(}, profil{d;

extern setgid(), getgid(}, ssig{(), messag(}, sysacctl);

extern syscb({), chroot(), umask{(}), event(};

.mNﬁmﬂwmnﬁﬁyﬁu
mNﬂmﬂuwwwamnu
v

’
i
H
extern ioctl{l;

int sysentil =

H .
0, nullsys, /* 0 = indir */
0, rexit, 7% 1 = exit */
0, fork, f* 2 = fork ¥/
2, read, /* 3 = yxead */
2, write, /* 4 = write */
2, open, /* 5 = ppen */
0, close, f* 6 = gclose *f
0, wait, % T = wait %/
2, creat, /* 8 = great ¥/
2, link, /¥ 8% = link */
1, unlink, /¥ 186 = unlink */
2, exec, £ 11 = e: WS
1, chdixr, /¥ 12 = T ¥/
0, gtime, /¥ 13 = tine. %/
3, mknod, /% 14 o= oakrad A/
2, chmod, /% 15 = ,
3, chown, /* 16 =
I, sbreak, /™ 17 =
2, stat, /% 18 =
3, seek, f% 19 =
¢, getpid, /* 20 =
3, smount, % 21 =
1, sumount, f¥* 22 =
0, setuid, /% 23 =




Al

S|

,, s T
uwzwmmquuow%mmaﬁans.owwamm ‘Aw

6, getuid, f* 24 = getuid */ ) :
¢, stime, f* 25 = gtime */
3, ptrace, /* 26 = ptrace */
6, zlarm, f /% 27 = alaim %/
, fastat, £* 28 = fatar */
¢ pause, /* 28 = paunsgue */
, utime, . f* 30 = utime */
. stty, /* 31 = stty */ : "
. gtty, ' /% 32 = gttty */ . :
, Saceess, /* 33 = access ¥/ ;
s nice, f* 34 = nice #/ :
. ftime, : /* 35 = ftins; formerly sleep */ !
; Synco, /* 36 = syne */
« kill, /* 37 = kill ¥/,
. ulimit, % 38 = aliwmit =/
. setpgrp, . F¥ 339 =2 gat,.gup ¥
. tell, f* 40 = tall ¥/ .
; dup, /% 41 = dup */ :
« pipe, /1% 42 = pipe %/ ' ;
. times, 7* 43 = tiwes %/ ..
. pxofil, /% 44 = proi *f
. sysch, g f* 43 = sysch {tiu on research) */

/¥ {getu,.gctuav, reboot, lock, sprofil. W/

NNN= OO OODRDWLOOQOOUNOOD Wi OO DN O e DR m w0 we

. setgid, /% 46 gatgid #/
, getgid, I* 47 = gebgid #/
. ssig, /% 48 = sig =/
. NOSYS, /% 4% = message %/
: hosys, /* 50 = x {ivimerly serxrlog) */
, NOSYS, A% 51 & turn acet offfon ¥/ )
; nasys, /* R2 = oy %Y/
, nAsYs, /* 53 = smuae ¥/ .
;, logtl, /% B4 = joeil
s hOSYSs, /% 55 = x «f
. ROSYS, /% 38 = oxaost wmpx comm channel %/
., nosys, /*¥ 3% = 4 {vns soall) ¥/
., ROSYS, /% 53 = mauu w/
y BXeGe, /% 59 = ame oz */
, umask, /¥ G0 = umask %/
., chroot, f* 61 = chroot %/
, fontl, /¥ 2 = feutl wf
., event /63 = gvenn ¥/

1;

.\f

a\wcsﬁm entry for illegal system calls
* .

int badentll = (
0, nosys
3; i



{
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L
A

¥
#includ
\_t
* This
¥ to ¢

@{#)sysent.util. 2,1 */

mem& on sysent.e: 2.11 x/

e “sys/param.h"

table is the switch used to transfer
he appropriate routine for processing a system call.

* Bach row contains the number of arguments expected

* and
*f

extern
axtern
extern
extern
extera
extern
extern
extern
extern
exltern
extern
extern
extern

int

a pointer to the routine.

nullsys(), nosysi);
rexit(}, foxrk{), read(}, writel(}, open{), closel}, wait{);

creat{}, link(), unlink{}, exec({), chdir{}, gtime!(}, mknod(l), chmod(},

execel})
chown{)}, sbreak(), stat{}, seek(}, getpid{), smount(}, sumountl};
setuid(}, getuid(), stimel)}, ptracel), alarwm{), futatl{}, pausel);

utime(), stty(), gtty{), saccess(), nicel{}, syncl(), kill{};

4
ulinnit(}, setpgrp(), tell{), dupl(}, pipe{), timeal), profill(};
setgid(}, getgid(), ssig{}, messayg(}, sysacci();
syscb(}, chroot(}), umask{}, event();
fentli);
ftinel};
toctl(d,

sysentf] =

0, nullsys, /* 0 = indir */
O, rexit, /¥ 1 = extt */
0, fork, i* 2 = fork */
2, read, /% 3 = read */
2, write, f* 4 = yrite %/
2, open, fE 8 = ppan */
¢, close, f* 6 = ¢clo.z */
g, walt, /% 1 = */
2, aoreat, f* B = xf
2, link, /% 8 = */
1, unlink, /% 10 = uniink */
2, exea, /* 11 = oW/
1, chiir, /* 12 = 2/
6, gtime, /% 13 = %/
3, mknod, /¥ 14 = i f
2, chuod, : /% 15 = *f
3, chown, fE ol o= *f
1, sbreak, /11 = it
2, stat, /% 18 = L
3, seek, NS I *
0, gaetpid, /¥ 20 = ia */
3, swount, /% 21 = w ¥y
1, sumount, /* 22 = Y
0, zetuid, /% 23 o= g =)

el
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¥ entry for illegal asystem calls

sysent.util.c

getuid,
stime,
virace,
alaxrm,
fstat,
pause,
utime,
stiy,
gtty,
S5ACCess,
nice,
ftinme,
sync,
kill,
ulimit,
setpgrp,
tell,
dup,
pipe,
times,
profil,
sysch,

setgid,
getglid,
s3lg,
nosys,
NOsSyYs,
nOSYSs,
nNOsYS,
nosys,
joctl,
nosys,
nosys,
nosys,
nosys,
euece,
wnask,
chroot,
fontl,
avenk

int anmxdnu u‘ﬁ‘ R

3

0,

NOSys

Page 2

I%
J*
Y4
\_*
\”.
I¥*
/¥
I
I *
\»r.
A
/%
\v.«
/*
Vi

24
25
26
27
28
239
30
31
32
33
34
35
36
37
38
39
490
41
42
43
44
i5

i

BB

Bl

i

#

non o

#

getuid */
gtime */
ptrace */
alaria */
favar ¥/
pausa ¥/
utiws */
sttty */
gtty */
aceans T/
nica */f
Etime; Formerly sleep %/
syrne ¥/
ki1l =/
nlimit ¥/
setpgup ¥/
tell */
dup */

‘pipe */

tincs */
proi %/
syzch {(tiu on rescearch) */

{gatu,gevisv, veboot, lock, sprofil */

46
47
48
&5
50
51
52
53
H4
55
56
57
58
53
60
0l
a2
63

salgad

getqgid */

alg */

message ¥/

u {iovaesly serrlog) */
ERER ] it off/on X/

x ¥/
smuy */

iozel %/

x %/

croant npx conmm channel %/

H RO

@30 b
Vs, o ¥
chuiout -
fon i

eV ¥/
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FA B(#)text.c 2.7 wj

i

#inglydg "sys/param,h”
#include “sys/systm.h"
#include “syg/user.h”
#inclyde “syg/usexrx.h”
#include “sys/proc.h”
#include “"sys/text.h”
finclude "sys/textxn.h®
#inclnde "eys/inode,h”
#include “sys/inodex.h®
#include "sys/buf.n®
#include “sys/bufx.h®
#inclade “sys/seg.h"
#include “sys/sysmes.h"
#include “sys/sysmesx.h"
#include “sys/vitr.h"
#include “sysfelog.h®

char *ooswap “out of swap space”;
/
Swap out process p.

The ff flag causes its core to be freed--

it may be off vhen called to create an image for a
child proceszs in newproc.

¥ % F X X % % ¥

and is usupplicd during core expansion swaps.

*

panic: out of swap space
*7

xswap(p, £f, os)

int ¥*p;

£

reglister *rp, ag

os = rp-rp-size;
= malloc{swapmap, ctod(rp-lp.sizell;
f{a == WOLL w

prnicl{ooswanl);
rp-rp-flag =1 SLOCK;
VEOoOCETY (ep, PRUFLAG) ;
woeddaec(op-op.laxtpl)
pla, rp-Pp-addr, os, B.WRITE);

i = a;
iy =& ~{SLOADISLOCK) ;
= Om
Hrp, PLBSWR) ;
ipoutby L
vunout = 0;

Os is the old size of the data area of the process,
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3
/¥

wakeup{ &runout};

* flush out any inactive- saved text for device dev.
* HOLEV => all inactive saved text.

*f
xflshidev}
register int dev;
n
reglster struct inode *ip;
register struct text *xp;
int count;
count = 0;
for{xp=text; xp{&textINTEXTl; xp++) [
1iE({ip = wp->x_diptr) == NULL !} xp->x_count 1= 0}
continue;
if{dev I= NODEV && dev i= ip-Ji.dev)
continue;
xp~2x.-iptr = NULL;
miree{swapmap, ctodixp~>x_.siza), xp->xn_daddr);
ip->i._£lag =& ~ITEXT;
if{ip->1_flagalILOCK)
ip->i_count-—;
elge
1put{ip);
count++;
b
return{count};
3
\&

* relinguish use of the shared text segment
* of a process.

LY
kfreel()
(

register struct text *xup;
register struct inode *ipg

1f {({xp=u.u _procp->p_textp) == NULL)
return;
#lock{xp);
wp-r>x..£lag =& ~XLOCK;
u.u_procp-rp_textp = NULL;
ip = xp-ru_iptxc;
if{—~np-ox.count==0 && {(ip~>i_mode&ISVIX)==0) (
¥p-2x-iptr = NULL;
mires(swapmap, ctodixp->x_size), xp->x_.daddr);
mireel{corenup, xp-dx_size, up-rx.caddr};
ip->i_flag =& ~ITEXT;
if (ip-2i.flag&ILOCK)
ip-ricount--;
alo
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iputiip};
} else
xeedec(xpl;

N

X E X ¥ X XXX

Attach to a shared text segment.

Tf there 1s no shared text, just return.

If there is, hook up to it:

if 4t is not currently being used, it has to be read

in from the inode (ip}; the written hit is set to force it
to be written out as appropriate.

If it is belng used, but is not currently in core,

a swap has to be done to get it back.

=

x/
xallociip)
int *ip;
{
register struct text *xp;
register *rp, ts;

iftu.v_exdata.ux tsize == 0)
return;
rp = HULL;
loop:
for {xp = &texti0l; xp ¢ &textINTEXT1; xp++} (
if{xp->n_iptr NULL)Y €
if{rp NULL)
rp = wp;
continue;

3 .
1f{xp->x..iptr == ip) €
xlock{xp};
Xp->x.count++yp
u.u_procp-rp_textp = Hp;
if {(xp->xu_ceount == 0)
xexpandixpl;
else
Xp - rN..Coounttt;
xunlock(xpl);
return;
3}
3
1f{(xp=xp) == WULL) (
1f(xf1sh(NODEV)}
goto loop;
megas . .mtovil++;
logovEl{E_TFRXTO};
printf{“out of text");
psignal{u.v.procp, SIGKIL);
return;
3
xp-du_flag = XLOBDIXLOCK;
#p-rx_cout = |
Xp-rx.ccount

i
= 0
xp-rx_lomni = 0

-
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xp-Ox_iptr = rp = ip;

rp-ri..£lag =1 ITELT;

rp-ri.count++;

ts = ({u.u exdata.ux _tasize+63)>>6}) & G177,

Xp-?x.8lze = tB;

1f£{{xp->x.daddxr = malloc{swapmap, ctod{ts))) == NULL)
panici{ooswzp);

u.u.procp-rp.textp = xp;

xexpandi{xp);

estabur(ts, 0, 0, 0, RW);

. count = u.u. exdata.ux..tsize;

. uoffset = 020;

u.u.base = 0;

u.u_seqgflg = 2;

u.u_procp-rp_flag =} SLOCK;

VTPROCENT (u.u.procp, PR.FLAG) ;

readi(xpl;

u.u_procp-ip_flag =& ~S5LOCK;

VTPROCENT (u.u._procp, PR_FLAG) ;

u.u_segflg = 0;

xp-rx_flag = ZWRIT;

* Asgure core for text segment

* Text must be locked to keep somecone else from
¥ .freeing it in the meantime.

* x ccount must be 0.

*f
xexpand{axp)
struct text *axp;

{

register struct text *xp;

Xp = aXp;
1f {({xp->%_caddr = malloo(coremap, xp-rx_gize)) = NULL} (
if {({(xp~>x_f£flag&XLORD)==0)
gwap{xp-2x..daddr, xp-Jx_.caddr, xp->x.size, miwﬂmunm.
®¥p-r¥.coountt+;
wunlockixp);
returni;
3
savul{u.u.rsav);
gsavuflu.w_ssavi;
xswapf{u.u-procp, 1, 0});
xunlock{xp);
u.u_procp~>p_flag =1 SS5WAP;
gswtch{};
/¥ no return */
b]

\.!
* Lock and unlock a text segment from swapping
*f

xlock(axp)

¢

i
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register struct text *xp; . ) . : ,

wv = Aaxpj o .
whilel{xp~>x_f£lag&XLoCK) ( '
xp~>x_flag =1 XWANTy
sleep(xp, PESWP); . .
] S
xp->x.flag =i XLOCK;
)

wunlock{axp)
£
register struct text *xp;

Xp = axp;
1f {xp->x_£lag&XWANT)
wakeup(xpj;
zp-rx.flag =& ~{(XLOCKIXWANT)j
i

\%
* Pecrement the in-core usage count of a shared text segment.
* When it drops to zero, free the core space.

®/
xccdec{axp)
struct text *axp;
{
register struct text *xpi;
if {{xp = axp)=sNULL || xp->x.ccount==0} t
return;
xlock{xp);
if (~--xp-rx..ccount==0) (
if (xp->x_flag&XWRIT) (
: xp->x..flag =& ~XWRIT; '
swap{xp->x_daddr,xp-rx.caddr,xp->x_size,B_WRITE);
b .
mfree{corenap, Xxp-ru.size, xp-J>H..caddr);
3
xunlock{xp);
3}
xswapinlaxp}
struct text *axp;
€

register struct text *xp;
register x;

¥p = aupi
xlockixzpl;
1f (xp->xu..ccount==0) { .
if ({x = mallocl{coremap, xp-r>x._size)) == NULL} ( .
wunlock{xpl);
return{d};
]

Xp->X¥..caddr = x;
if {({xp-rx.f£lag&XLOAD)==0)
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swap(xp~Jdx_daddr,x ,xp-dx..size,B. .READ);
3
Xp-2i_ccountt+g
xunlock{zp):
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i* @(#)trap.c 2.6 */

#

#include “sys/param.h”

#include “sys/systm.h*

#include “sys/user.h"

#include “sys/userx.h®

#include :mhm\wﬂoo.w=

#include “svs/procx.h” '
#include :w%mxﬂmm h" :
#include “sys/seg.h”

#include “sys/vitmn.h"

#define EBIT 1 . /* user error bit in PSi1 C-bit */
#define UMODE 0170004 /* user-mode bits in PS word */
#define SETD 0170011 /* SETD instruction */
#define 8YS 0104400 /* sya (trap) instruction */
#define USER 620 /* ﬂmmﬂisomm mwwm added- to dev w\
#define MEMORY 0177740 /% 11/70 “memory" subsystem */
#define NSYSENT 64 /* number of mwmnmww entries */
/¥
* gtructure of the system entry table (sysent.c}
*/
struct sysent {
int . count; /* argumant count */
int {*call}(}; /* name of handler */
] sysentiHSYSBENTI;
Fad .
* Duwmmy entry for illegal system calls
* 7 .

struct sysent badentlil;

/%
* pDifsets of the usexr’s registers Hmwwﬁu<m to
* the mmqmm rd. See reg.h
*/

char regloci9l

¢ .

RO, RI, R2, R3, R4, R5, R6, R7, RPS

EH

\_*
Called from 1l40.8 or 145.s5 when a processor trap occurs.
The arguments are the words saved on the system stack
by the hardware and software during the trap processing.
Their order is dictated by the hardware and the detalls
of C’s calling sequence. They are peculiar in thut
this call is not “by value’ and chinged user rugisters
get copied back on return.

* dev is the kind of trap that occurred.

*f
trapldlev, =p, rl, nps, r0, pc, ps)

X % % X % X ¥



]
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registexr i, aj;
register struct sysent *callp;

savip();

1f {{psaUMODE) == UMODRE)
dev =i USER;

u.u_ard = &xd;

switch{dev) (

S
| 3

Trap not expected.
Ysually a kernel mode bus error.
The numbers printed are used to
find the hardware PS/PC as follows. .
(all numbers in octal 18 bita) S >
address.of _saved_ps = - :
{hat*0100) + aps - 0140000,
address_.of.saved..pe =
address_of.saved_ps - 2}

% & X X X ¥ X% X

*

*/
default:
printf{“kad xo\n", *kaf);
printf{*aps o\n", &ps);
pecintf("trap type %o\n", dev);
panic{"trap®};

0B

case O0+USER: /* bus errox */
i = S§IGBUS;
break;

If 1llegal imstructions are not .
belng caught and the offending instruction ‘
is a SETD, the trap is ignored.
This is because € produces a SETD at

the beginning of every program which

* will trap on CPUs without 11/45 Fpy.

®f
case I+USER: /* illegal instruction */

1f{fulwvord{pc-2) == SETD && u.u SignalfSIGINS] == )

goto out;

i = SIGINS;
break;

¥ % %2 x X ®

case 2+USER: /* bpt or trace */
’ i = SIGTRC;
break;

case 3+USER: /* iot */
1 = 8IGIOY;
break;

case S+USER: /% emt */

i = S$IGEMT;
break;

o S B ot N
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case G+UBER: /* sys call %/ '
n.uerror = O;
ps =& ~EBIT;

if ({i=fuiword(pc-2)&0377) < RSBYSENT)

cally = &sysentlil;
else
callp = badent;

if {(u.,u_indflg = (callp == mkmmﬁwuv { /7* indirect */

a = fuiword{pcl;

pc =+ Z;

i = fuword(aj;
FE((1a(~0377)) 1= 5Y8

It {1 =& 0377) >= NBYSENT)

callp = badent;

alse

callp = &sysentiil;
for{i=0; i{callp->count; ir+}
u.u..axrgilil = fuword{a =

} else (

for{i=0; i1<callp-Jcount; i++}

w.wargiil = fulwordi{pcl;

pc =+ 2;
3
3
u.u-dirp = uw.u argl0l;
trapl{callp->calll;
if{u.u.intflg)
u.uv error = BINTR;
if{a.u.error < 100) ¢
if{u.u.exror) {
ps = BBIT;

0 = u.u.error

3 )
goto out;
3
i = BIGSBYS;
break;

Since the floating exception is an
imprecise trap, a user generated
trap may actually come from kernel

* % X X X% KR

up later.
®f
gage 8: /* floating excepiion */
Cpsignalfiu.w procp, SIGEPT);
rzturn;

case S+UITIR:
i = S1IGEFPT;
braak;

\.r.
* ITf +the user 8P is below the stack

nmode. In this case, a signal is sent
to the curcent process to be picked

zsegment,

+

2)

H

/* illega} */
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grow the stack auntomatically.
This relies on the ability of the hardware
to restart a half exscuted instruction.
Gn the 11740 this is not the case and
the routine backup/140.s may fail.
The classic exanple is oh the instruction
* cmp -{spl),~{sp}
* \ )
case 9+USER: /* segmentation exception */
a = 3Sp;
if {backup{u.u.arg) == 0}
if(growi{al)
goto out;
1 = S5IGBEG;
break;

L A

The code here iz a half-hearted
attempt to d¢ someihing with all
of the 11/70 parity xegisters.
In fact, there is little that
* can be done.
xf
case 10
i case 10+USER:
LI printf(“paxrity\n");
i1f(cputype == 70} {
logparity (MEMORY) ;
for{i=0; 1<4; i++}
printf{"%o ", MEMORY~)>rlil);
printfi"\n"};
MEMORY->x{21 = -1;
if{dev & USHER)
i = SIGBUS;

X X N X X

break;
3
3
panlc{"parity");
3
psignalu.u _procp, 1i};
outs
oeurprl = getpri(u.u.procpl;
Af(curpri > nxtpri}
gswich()};
if{iasig(})
: psig(};
b
/%
* Call the system-entry routine £ {out of the
* sysent table). This is a subroutine for trap, and
* not in~line, because 1f a signal occurs
* quring proces “i., an {abnormal) return is simulated from
* the last calle. to savulgsav); if this took place
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* inside of trap, it wouldn’t have & chance to clean up.
*
* If this occurs, the return takes place without
* glearing u_intflg; if it’s still set, trap
* marks an error which means that a systenm
* call {like read on a typewriter) got interrupted
* by a signal.
*/
trapl(f)
int (*£){)};
{
v.uwdntflg = 1;
sevulu.w._gsavlj
. (*£3(};
3 y.u intflg = 0;
Yy o '
\!

* fatch stray interrupts by using trace feature
*x/
stray(junk, sp, xl, addr, xr0, pc, psl
L ,
addr -= 23
logstray(addr);
printf{"stray interrupt at %o\n", addr);
. U . ) -

L
* nonexistent system call-- set fatal error code.
*/

nogys(}
i
u.u. error = 100;
3 y
\’.
* Tgnored system call
w/
nullsysi)
{

b]



f
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/* P @(#lutssys.o 2.1 */

#include “sys/param.h”

' $#include "“sys/user.h"
#include "sys/fuserx.h”
#include “sys/reg.h"
#include “sys/utsnhame.h®

utssys()
{
switch{n.uw argl01)
case 0;
if {(copyout(&utsname, u.uw_ar0iRO], sizeocf{utsname)))
u.u.exxor = EFAULT;
break;
default:

u.it..error = BFAULYT;




