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P @{i#)1fh.c 2.10 */

#

/*.n’1fh” Includes, Defines, and Data beclarationg’*/

/% i
* LOGICAL FILE SYSTEM HANDLER.
®
* initial version
® written by: J. C. Kaufeld 3723771 . f
*® .
* enhanced version . - ;q
* written by: J. R. McSkimin 1/17/79

" d
!\. T

#include “sys/param.h”

#include “"sys/buf.h" : v i

#include “sys/bufx.h”
#include “sys/conf.h"
#include “sys/confx.h"
#include “sys/user.h”
#include “"sys/userx.h”
#include “"sys/proc.h™
 #include “"sys/systm.h"
" #include “sys/reg.h” .
#include “sys/vtunm.h"
#include “sys/lfsh.h"

#define FREE 1 ,

#define INUSE O

#define LFPRI ~30

struct lflayout 1fll; /* £file system global data */ ;

char 1fflaqg; /* 1f handler state */ “

int ifdev = ((8<<8)i4); ’ /* LFH device */ . :

struct 1fdsc phead; /% translation table headex */ i
statle int blockf; /* # of sectors per allocation.-*/

static int lfsize; /* size of logical file Wm&mww *f

int £dblk = (SECSIZE/sizeof (phead)l; f* ¥ 1lfdsc per sector */

#ifdef LFSINS

static struct 1lfstat lfstat;

#endif

/*.s5”1fopen’Opén logical file system” %/ A
1fopenidev,flag) . . y :
c .

register struct lfbead *1lhp; m i
register struct lfdsc *pf, *qf; ) - i

#ifdef PWR.FAIL

if (dev == NODEWV) . B

retuxrn;
#endif

1flock();
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#ifdef LFPSINS
1fstat.lf. lfscal++;

#endif
1f£{(1££f1agaLF_OPER) == ()
[y
1£fio(SECOFST, alfll, sizeof(*lhp), B.READ);
if{u.u.error |l 1£fli.lh magict=LFMAGIC ] 1f11.lh.nlfs>MAXLFS)
L . |
ifln.u.error == 0) '
u.u..error = EACCES;
b
else
£
* blockf = 1f11.1lh _blkE;
1fflag = LF._OPEN;
/* initialize transiation table memoxry ptrs */
phead.ld 1fn = §; /* end of chain flag a\
rhead.ld_forw = phead.ld. back = &phead;
qf = &phead; -
pf = 1£f11.1£fds;
while{pf < &1f11.1fds[MAXLFD])
£
pf-2ld. lfn = pf->1ld_forw = wmevw&r&mnw‘w G;
pf->1ld._flag = 0; :
gf->1d_avforw = pf;
pf->1ld_avback. = gf;
qf = pf;
pEt++;
b
phead.ld _avback = gf;
gf->1d_avforw = &phead;
p)
)
l1frlsel);
b)

/*.8’1fclose ' Cloge logical fille system”*/
1fclosel(dev,flag}

L
1£flag = 0;
#1fdef LFSINS
1fstat.1f lfscal++;
#endif
)
/*.s5°1f1loct]l“User request handler’*/
Ifioctli{dev, oemd, addr, flag}
register int cmd;
caddr_t addr;
C
reglster struct lfdsc *wwww:wwmm
struct lfcbhb 1fcb;
caddr_t 1;

$ifdef LFSINS
Ifstat.1f 1fscal++;
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#endif
if (copyin(addr, aom&ﬂﬂlﬁwmwmav. gizeof{lfcbhb)})} {
u.u..erroxr = EFAULT;
returnjy
|
switch (cmd) ( .

case L.READ:

case L. YWRIT:
lfget( (cmd==L_READ} ? B..READ: thwHem. mwmnvu“
lfret{&lfcb,addrl;
return;

cage L_CREAT;

case L.DELET:
1fmake{cmd, &ifch);
l1fret{&lfch,addr);
return;

case L_SWTCH:
1pl = getlfd(lfecb,.l1f _1fn);
1p2 = getlfd{ifcb.lf_argll;
if{u.u.error i 1{lfopnilpl) && lfopn(lip2lii (.
1f{lpl) remlfd{lipl};
1£(1p2) ngwmmﬂwwwv“
return;

3

1flock{); \
cmd = lpt->ld._start;

ipl->1d_staxt = lpZ->ld_start;
1p2->id_start = comd;

omd = lpl->ld_size;
lpi->1d_size = 1lp2->ld_size;
lp2->ld..size cmd ;

[

cmd = lpl->ld_secsize;
lpi->ld_secsize = lp2-2ld_secsize;
lp2~>ld_secsize cmd ;

E H

putifd(ifcbh.lf. lfn, lpl};
putlfd{lfchb.l1f argl, ipll;
ifrisel(};

return;

case L..COPY:
/* NOT YET IMPLEMENTED */
u.u_error = BINVAL;
return;

case L._SIZE:
ipl = getlfd{lfcb.lf . 1fn);
if{u.u.error I} tlfopni{lpl))
{
iftipl) remifdllpi};
return;
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3}

1fcb.1£f _1fn' = 1pl->1d secsize;

lfret{&lfch,addr);
return;

#i1fdef LPSINS
case L_ISTAT:
for(i = &lfstat;

i1 < {gaddr_t)&lfstat + mwnmomawhuﬂwnuu

, {1+ = 0);
. return;

cage L_8TAT:

if{copyout{{caddr_t)alfstat, addr, sizeof(lifstat)))

d._error = EFAULT;

. return;
#endif
default:
u.u_error = EBINVAL;
return;
3
]
f*.871f1e"bo I/0 into 1f core area’*/
statiog int 1fioi{blkno, coreaddr, bytes, rdflg)
char *goreaddr,*blkno;
C
register struct buf *bp;

bp = getbfh(};

bp->b_flags =| B:BUSY | rdflg;
bp->b.dev =
bp->b_blkno = blkno;
bp->b.bcount =

bp->b._paddr = coreaddr; ‘

bp~>b_error = 0;
h:vmmdmimwm&m<vvmu d.strategy)(bpl;
splé();

while{ (bp->b.flags&B_DONE} == 0).
sleep{bp,PRIBIO}; :
splo(};
1if{bp~>b._resid)
. if{u.u._erroxr == 0}
v.un-error = EXG;
geterror(bp);
hrelsel(bp);
#ifdef LESINS
1fstat.lf brot+;
#endif

b
f*.s8 1fget ' Get/put a block in a file */
static int lfget(xrwflag, Ip)

return;

register struect 1lfch *1p;
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register struct lfdsc *ldp;

if ({ldp=getlfd(lp->1f 1fnl}) == 0)
return;

if{lfopni{ldp) == 0)
return;

/% gonvert block number to byte offset */

n.uoffset = ({long)(ldp->ld_start*blockf) + lp->lf_argl) <«
u.t base = lp~>1f _arg;

mmawmm:vw@lm@cmhnm { 1lp-rlf.axrgl + 1lp->1f_arg3d)

if(1dp-rld_.secsize {= 1lp~>if_argl)
if {rwflag&B._READ)} ¢{
1p->1f.lfn = 0;
retarn;
3 else (
u.w error = BIO}
) return;
lp~>1f..arg3 = ldp->ld_secsiz - lp->1f_.argl;
U R
w.u_count = 1lp->1f.argld * SECSIZE; ,
physic{*bdevswiifdev>>8]1.d strategy,lidev,rwilag,0);
if{u.u..erroxr = 0 il uw.u_count) {
if{u.u error == §)
. u.u_error = ENXIO;
return;
B
lp~>if_1fn = lp->if.argd;

#ifdef LESTHS
if(rwflag == B.READ)}
{

listat.lf..rawrct+;
listat.lf rawrb += lp->1f_arg3d;

else

lfstat.lf . rawwot+;
1lfstat.lf . vawwb += lp-~>1lf__argl;

dendif
3

/*.g’getlfd” Return pointer to logical file descriptor’*/

/* retrieve 1f desceriptor from translation table or from disk,
as appropriate and return pointer to caller.

*f

statie int getlfd(1fn)

register int 1fn;

C : :

register struct lfdsc *1fdp;

struct lfdsc *bip;
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register struct buf *bp;
1f(1fn <= 0 1} 31fn > 1£11.1h nlfs) ¢
.werror = EINVAL;
) return{0l;
1if(1fdp = inttm{(lfn)) return(lfdp); /* in coxe %/
bp = asbreadi{lfdev,1fn/fdblk+FDOFST);
#1fdef LFSINS
lfstat.lf brot++;
#endif
bfp = bp-’b.paddx: + 1fn%fdblk * sizeof(*1fdp); .
1fdp = gettm(lfndy /* allocate descriptor */

/* copy other stuff from hfp to 1lfdp */
1fdp->1d_1fn = 1fn,;

1fdp->1ld_flag = bip->1ld_£flag;
1fdp->ld_start = bfp->ld._start;
Yfdp->ld.size = bfp->ld_size;
l1fdp->ld..secsiz = bfp->ld..secsiz;
brelselbpi;

return(lfdp);

/% .3 putlfd’'Put logical file descriptor to disgk” */

/% Write 1lf descriptor to disk, but leave in translation table,
*f

static int putlfd(lfn,lfdp]}

register int 1lfn;

register struct ifdsc *1fdp;

{
struct 1fdsc *bfp;
register struct buf *bp;

bp = abread{lfdev,lfn/fdblk+FDOFST);
bfp = bp~>b._paddr + 1fn%fdblk * sizeof{(*1fdp);
copy {(1fdp ,bfp,sizeof (*1fdpl};
bawrite(bp);
#ifdef LFSINS
lfstat.lf_brgtt;
lfstat.1f bwc++;
#endif
3

/*%.3"1fmake’Create/delete logical files’ */
static int lfmake(type, 1lpi}

struet lich *1lp;

C
reglster struct lfdsc *1lpl:
register int lfn,newsize;
char *size,*start;

Yen = 1lp-2if.lin;

£ ({type == L_.DELET && 1lfn == @) || (inewsize=lp->1f_argll) < 0)} (
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ua.u. error = EINVAL;
return;
3 .
1floock(});
1£(1fn} {
if((ipl=getlfd(1fn)) == p) {
lfrlse(); { !
return;
3
} else (
/* search descriptors for temp file ™/
for{lifn=1f1i.lh.mifs; 1£p>0; lfn--)
€
lpl = getlfd(lfn);
if{lpl->id.flag == 0}
break;
remlfd(lpl);
b

if{ifn == 0)

£
. _error = ENPILE;
1frise();
return;

HmamHUM|vpmtmmnm»umvnsm£munwummawwunvwmimmnuwnm“nomudmvmuaHrUMﬁmevu €

Fad
* Delete file or file gets smaller.
*/

s8ize = lpl->ld_size;

lpi~>ld_size = {newsize+(blockf-1}}/blockf;

start = jpl->1d_start + 1pl->1d _size;

size =- lpl->ld_size;

if({newsize == 0 && type == L_DELET)
remlfd{ipl);

lffree(start,size);

1pl->1ld._secsize = newsize:

} else {

\!.
* New file or file gets larger.
=/

size = (newsizet+{blockf-1})}/blockf;
if(size > 1lpl->ld._.size} (

\*

* HNew file or file will not fit in current
* number of blocking factors.

wf
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if{{start=1fallocisizel) == 0} (
remlfd{ipl);
lfxlseaf);
return;

3

if{{size > 1lpl-rlid._size) && lpl->1d_secaize) (-

ifcopy(lpl->1d _start*blockf,
start*blockf,ipl->1d _secsizg);
1ffree(lipl->ld_start,lpl->1d._sizeal;

)
1pi->1d4. start = start;
3
lpl->1d _flag =| LF_OPEN;
ipl->1ld._size = gize;
lpl->1d_secsize = newsize;
¥ )
putifd(1ifn, lpl);
Ifrisel(l);

) lp->3£.1fn = lfn;:
y
/%.6° 1 ffree’Roturn space to free list */
atatic int lffreel(start,size)
int start;
register int size;
£
register int *bfp;
register struct buf *bp;

if(size < 0} ¢
u.u_error = ENOSPC; :
3 return;
bp = abread{lfdev, 1fll.lh fres);
bfp = bp->b.paddr;
mfree(bfp, size, start);
bEfpf2541 = bEfpl2551 = 0; /* prevent overwrites */
bawxrite(bpl;
#ifdef LFSINS
ifstat.lf_ bro++;
listat.lf_bwce++;
#endif
lfspace{staxrt,size,FREE)};
]

f*.8"1falloc " Get space from free list’ */
static int 1falloc(size)
regigster int size;
£
register int *bfp;
register struct buf *bp; '
int start;

ifi{size < 0) (
u.uw_error = RIO; t
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'

return{0);

p)
bp = abread{lfdev;, 1lfll.lh _fres);
#ifdef LFSINS
1fstat.lf bro++;
#endif
bfp = bp->b.paddr;
if{{start=malloc{(bfp,sizel)) == 0} (
u.uw.error = ENOSPC; '
brelse{bp); ’
return{0);
3
bawritel(bp);
#ifdef LFSINS
lfstat.1f _bwc+t;
#endif
lfspace{start,size, INUSE);
return{staxt);

/*.8" 1fspace’Reset bit in free space V#& map” *®f
static int ifspacel{start,size,on}
reglstexr int start;

{ .
a reglster int word,*bfp; ,

int block,nblock;- ’

struct buf *bp;

block = 8;
whilel(size~-} (
nblock = start/(SECSIZE{{(3) + 1fll.1h fres + 1

word = {start%{(SECSIZE{{3))>>4;
ifinblock 1= block) (
if{block)

{
bawrite(bp);
#1fdef LFPSINS
1fstat.lf bvwct+;
#endif 3

bp = abread({lifdev.,block=nblock);
$#i1fdef LFSINS
ifgtat,lf _bro++;
#endif
3
bfp = bp~>b._paddr;

*{bfptword) =& ~{1 {{ (start&ldl?}};
*{bfp+word) =1 {(on <{ (start&0iT));
start++;

J

Hmﬁvwonwu

£
bawrite{bp);
#1fdef LY¥SINS
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lfstat.lf bwot+y , i
#endif .

b}
\aou\w&ooww\nowm sectors’ */
static int lfcopy (fblk,tblk,nblks)
register int nbiks,fblk;

S

3

register struct buf *bp;

while{nblksg--)
bp n\vﬂmmmawmam<.mva+¢wa /* non-addressable ok LY
bp->b.blkno = thik++;
bawriteibp);

#ifdef LFSINS . !
Hmmﬁmﬁ.wm1&Hn++m :
Hmmwww.wmivin++m

#endif

.

/*.8’1flock’ Protect against multiple accessors’“/
ftatic int 1flock()
C

reglister int sps;

Sps = PS-Jinteq;
spléi);
while(1fflagaLF_BUSY) {

lffilag =1 LF._WANT;

mwmmvamwmﬁwma.ﬁmmmem
U Lo |
1fflag =| LF_BUSY; . !
PS5~>integ = gps;

/*.,8°1frlse’Release Protection on 1f system”*/ ) 3
static int lfrise() !
{

register int sps;.

Sps = P3->inteq;
sple();
1f{1fflagalLP. WANT)
1fflag ==& ~LE.WANT;
wakeup{alfflag);
b}
lfflag =& ~LF..BUSY; . .
PS->integ = sps;

/*.8"1fret"Put a real return argument in lst field of users structure
because ioctl only returns a 0 or a | *7

S
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statlic int lfret{lfchl,addr)
struct lfchb *1lfcbl;

caddr.t addxr;

{

if (copyout( (caddzr..t) 1fcbl,addr,sizeof (struct lfcbl))

‘u.u..error = EFAULT;
returng
3
/*.8°copy”Coples one buffer to another”
static int copy{from, to, numb)
register char *from, *to;
register int numb;
€
while{(numb~-~}
*to++r = *from++;
b .

*/

/* .57 1fopn’Check for open:Logical File’*/

static int 1fopnilp)
regilster struct lfdsc *lip;

£
if{(ip~->1d_flagaLF OPER) ==:0) {
if{u.vu_error == 0)
u.u..error = EBADF;
return(0);
b
return(ll};
3

/*.8’gettm’Allocate translation table entry” */

static int gettm(lfn)
reglster int lfn;
L
reglster struct lfdsc *gf;

qf = phead.ld aviorw;

/* unlink from front of avail list and put on back

to affect lru strategy */
avliink{qgf, &pheadl)

/* unlink from 1fn 1list */
if{gf->1d..forw)
C
{gf->1d_forw)->ld.back
{qf->1d back)->ld_forw
3

FUN ]

qf->1d back;
qf~>1id _forw;

/* insert on 1fn list in proper slot */

ittmigf,ifn);

-
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returni{qgf);
3 3

f*.871ttm  Insert 1fd on 1fn list’ "/
static Int ititmiqf,lfn}
register struct lfdsc *qf;
reglister int 1lfn;
€
register struct lfdsc *pf;

/* start scan at most efficient place %/
pf = (gf->id. 1fn > 1fn ? gf->ld.back : phead.ld-back); i

/% search backwards so it works when list empty: (1d_ 1fn=0)%/
while{pf->1d. 1fn > 1fn}
pEf = pf->1d back;

/* now pf points to entry just prior to proper insertion pt */:
qf->1ld _forw = pf->ld._forw; T
qf->1d_back = pf;
{pf~>ld_forw)->ld.back = gf;
pf->i1d_forw = gf;
3
/. g inttm’ Determine 1f 1f descriptor is in ttm” */
static int inttm{lfn) .
register int 1fn;
C
reglster int tifn;
register struct lfdsc *gf;

/* search translation table memory to see if 1fn in core */ ‘
gf = phead.ld..forw;
while(tlfn = gf->id _1fn) /* check for 0 1lfn %/
{
if(tlfn == 1fn} /* found 1t %/
{
/* unlink from avail list and put on end
to affect lru strategy */
avlink{gf, &phead);
#1fdef LFSINS

#endif

Ifstat.1f _ttmhit++;

returniqgfj;
b
1£{tifn > 1fn) break;
qf = gf->1d..forw;
3
#i1fdef LESINS
lfstat.lf ttmmis++;
#endif

3

/*.8"aviink’Remove 1fd from avail list and link” w/ |
statlce int avlink{(gf,af) ’
register struct lfdsc *qf, *af;

return(i});
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)

3

/* unlink qf from avail list */ .
(qf->1d..avback)->ld_avforw = gqf->ld_avforw;
(gf->id_avforw)~>1ld_avback = gf->ld..avback;

/* link before af entry on avail list */
gf->1ld._aviforw = af;

gf->1d_avback = af->ld..avback;
(af->ld.avbacki->ld_aviorw = gf;
af->ld.avback = gf;

/* s’remlfd remove 1fd from ttm */
static int remlfd(gf)
register struct lfdsc *qgf;

(

/% unlink from 1fn list */
1fi{gf->1d_forw)
e
{gf->ld_forw)->1ld back = gf->1d back;
{gf~>1ld.back)~>ld forw = gf->ld forw;
3
qf~>1d. forw
qf~>1d_flag

qf->1d.back = gf->1d4_1fn = 0;
a;

HoH

/* link onto front of availl ligt */
avlink{gf,phead.ld avforwl;:
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* LP-i1
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e(#)1lp.c

Line printer driver

#include "sys/param.h”
#include “sys/conf.h"

#include “sys/user.h”
#include "sys/userx.h"’
#define LPADDR 0177514
#define IENABLE 0160
#define DONE 0200
#define ERROR 6100000
#define LEDELAY. 60
#define LPPRI i
#define LPLWAT 50
#define LPHWAT 200
#define EJLINE. 60
#define MAXCOL 80
struct €
int lpsr;
: int l1pbuf;
3
struet (
int [oT-
int cf;
int ol
int flag;
int mee;
int coo;
int micy
3} lpti;
#define CAP 01
#define EJECY 02
#define OPEN 04
#define IND G600
#define LPBUSY 020
#define FORM 014
lpopenidev, f£lag)
register dev, flag;
¢

iplt.flag =| cap;-

*/

/* Sat to 0 for .no indent, else
/* timeout entry flag */

/* Upper Case only */

to 010 »/

i
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lpopenl{dev, flag);
.

wwomoﬂwammd. flag)

£

#ifdef PWR.FAIL.
: extern samnmﬂw& pwr.fail; !

if {dev == NODEV} ( ‘
' if (pwr_fail == RULL && {lpll.flag&OPEN)) {
1pll.flag =& ~LPBUSY;
! LPADDR->1psr =1 IENABLE;
lpint{};
b

return;
#endif

if{lpil.£flag & OPEN) (
u.u._error = BIO;
3 return;
ipil.flag =i {INDIOPEN};
LPADDR->1ipsr =| IENABLE;
lpcanon(FORM) ;
3

lpclosef{dev, flag)
{

‘lpcanon{FORM) ;

ipil.flag =& ~{OPEN{CAPIINDIEJECT);
h]

ipwrite()
{
register int o

while {{c=cpass(}}>=0}
Iptanonia);
}

ipecanon{c)
{
register cl, c2;

acl = ¢
if{lptl.flag&CAP) €
1flelo="a" && al{="2"}
clt =+ "A"-"a"; else
switehi{cl) (

cage {71
e2 = “{";
goto esc;

cagse “37:
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L a2 = )7,
goto esc;

case "7
| ) €2 = Ny
goto esg;

cage "’
c2 = 717
monc.mmn*

case "~

esc: .
lpcanon{c2};

lpll.cco~—;

el = “-7; L

3
switchi{cl)

cage "\t :
lpll.coc = {lpll.ccg+B) & ~T;
return;

case FORM: g
case ‘\n’:
1£{({1pl1.flag&BJECT) == 0 }i
lpll.meci=0 |i lpli.mlel=0) C
lpll.mece = §;
Ipil . mle++;
if{ipll.mlc >= EJLINE a& lpll.flagsEJECT):
cl = FORM;
lpoutputicl);
if{clt == FORM)
Ipli.mlc = 0;
H .

case “\r’:
Iplli.cco = O
1£{1pll.flagaIND}
Ipll.coc = 8
return;

case 010
if{lpll.ccc > 0)
lpli.coco~~;
return;
gase 7 7; .
ipll.cco++;
raturng

default:
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}

-

if(ipil.coc < lpli.mcoe) (
lpoutput{(’\r”);
lpll.mcc = O
"vU
if{lpii.cooc < MAXCOL} {
while{lpili.cce > lpli.mecc) (
Ipoutput{’ “};
ipll.moo+ty

3
lpoutputicil;
Ipll . mootv;

3

Ipll.ceco++;

lprstrt()

t

]

1pll.flag =& ~LPBUSY;
lpstart();

lpstart(}

{

)

1pint ()
C

3

register int ¢y
int lprstrt();

1£(1pll.flag&L.PBUSY)
return;

ipll.£flag =} LPBUSY;

if (LPADDR->1lpsT&ERROR)
timeocut(lprstrt,0,LPDELAY);
return;

3

while (LPADDR->1psr&DONE && (¢ = getc{alpll)) >= 0}
LEADDR->1pbuf = cj;

1ptl.flag =& ~LPBUSY;

lpstart(};
if {lpill.cc == LPLWAT |1 lpll.cc == 0)
wakeup(&lpll};

ipoutputic}

£

if {(lpll.cc >= LEPHWAT)
sleep{&lpll, LPPRI);

putcic, &lpll);

spl4();

lpstaxrt(};
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/* @{#)lpm.c 2.3 *7

* LP~11 Multiple Line printer drive

#include “sys/param.h®
#include "sys/conf.h"
#include "sys/user.h”
#include “sys/ugserx.h”

-

#define NLPR H /* Humber of LP1ll Printers —— Must have
. corresponding entries in struct lpr %/
#define IENABLE. 0100
#define DONE ! 0200
#define ERROR 0100000

#define LPDELAY 60
#define LPPRI ie
$define LPLWAT 50
#define LPHWAT 200
#define EJLINE 60
#define MAXCOL 132

struct (
int lpsr;
int lpbuf;

};

struct (
int ccy
int cfs
int cl;
int flag;
int Mo}
int cCco}
int mlc; i

3 1pl1[NLPR};

#define CAP 01

#define BIRCT 02

#define GPEN 04

#define IND 000 /* S8et to O for no indent, else to 010°*/
#define LPBUSY 020 /* timeout entry flag */

#define FORM 614

\*
* LP-11 hardware address: end upper/lower case option table
* One entry for each LPR.
*x/
struct lpr (
int *addr;

-
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int Ipcases
3 wwﬂnNVHZEwwu £

0171514, , 0,
35

lpopenl(dev, flag)
L

register struct lpr *1p;
reglister lpr;

#ifdef PWR_FAIL
extern unsigned pwr.fail;

1f (dev == NODEV) ¢
1f {(pwr_£fall == NULL)
for (lpr=0; lpr{NLPR; Ipre+) ¢

1p = &lpliillprl;

if (1p->flag & OPEN)
lprtabilprl.addxr->lpsr =1 IENABLE;
Ip->flag =& ~LPBUSY;
Ipint{lpr);

}
return;

ﬁ*mbahm

if ({lpr = dev.d.minor} >= NLPR) {
U.k.error = ENXIO;
return;

p

1p = &lplillprl;

1£{1lp->flag & OPEN) (
u.u error = BEIQ;
return;

b

ip->flag = lprtabllprl.lpcaze | OPEN;
lprtabilprl.addr->ipar =1| IENABLE;
lpcanon{lpr, PORM};

)

1pcloseldev, flag)
register dev, flag;
C

register lpr;

lpx = dev.d.minor;
ipcanonilpxr, FORM);
) 1plillprl.flag = a;
3
lpwrite(dev)
register devi
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register int g

while ({c=cpass())>=0)
lpcanon(dev. mlansoum el
3

ipcanon{lpr, c)
{

register struct lpr *1p;
redister ¢l, c2;
lp mpwmﬁmwwnu.
cl
»mﬂww vmwwmmnvmv {

iflclr>="a’ && cl{="2"}

cl =+ “A“~“a’; else
gswitchicl) (

[

: case (7
- c2 = “(7;
goto esc;

case 17
a2 = )7
goto esc; .

case "7
AUN = \/\\u
goto esc;
case “17:
QN = \m\m
goto esc;
case “~7:
a2 = N
esct
lpcanon(lpr, ONu“
lp~rcoc—;
cl = 7=~7;
b

b
switchi{cl) (

case “\t’: :
ip-recec = {1p-dccetB) & ~7;
return;

case FORM:
case “\n’:
if{{ip~>Flag&BIECT) == O §|
ip->meet=0 1§ lp~ mlel=0) {
lp-dmee = 0;
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3

lp->mlct+y :
if(lp-dmlec >= BEJLINE && lp->£lagaEJECT)
cl = FORM;
lpoutputi{lpr, cl);
if{cl == FORM)
] Ip-’mlc = 0;

vage “‘\r’:
lp-Jeqe = 03
1£(1p->£1lag&IND)}
lp->ccc = 8;
return;

case 010
if(lp->cce > Q)
lp~-2cco~—;
returng
case 7 7
Ilp->coa+t;
return;

default:
if(lp->coce < lp-'mec) €
lpoutput(lpr, “\xz’};
Lip-dmec = 0;
3
if{lp~>occ < MAXCOL) (
while(Cip->coe » lp-omcel {
lpoutput{lpxr, “ ")
) lp->moc++t;
ipoutput{lpr, omm“
lp-dmcc++; :
2
Ip-dcoott;

ipratrt(ipr)
registexr lpr:

€

)

iIpililpxl.flag =& ~LPBUSY;
lpstart{lpx);

lpstaxt(lipr)
register lpr;

€

register struct lpr *lp;
register int o;
int Iprstrt();

ip = &lpliliprl,
1£(lp->flagsLPRUSY)
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returng

1p->flag =1 LPBUSY;
1f{lprtabilprl.addr->lpsr&EBRROR}: { :
timeout{lprstrt, lpr ,LPDELAY); . i
3 return; . '
while {(lprtabilprl.addr->lpsr&DONE && {c = getgl(lpl)) >= 0}
lprtabllprl.addx->1ipbuf = o;

Ip->flag =& ~LPBUSY;
3

lpint{ipx) , A prh
reglster int lpr;

ﬂ N .
register struct lpr *1lp;

lp = &lpllilprl
lpstart{lpr);
if {(lp->ce == LPLUWAT |i lp-Jcc == ()
wakeup({lp};
3
lpoutput{lpr, c¢)
reglster lpr;
e
register struct ipr *lp;

lp = &lpliilipri; : !
if {(lp->cc »>= LPHWAT) . .
sleepf{lp, LPPRI); : .
putcic, lp); ' .- |
. spldl); :
lpstart{lipxi; i
splo(); .
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VA @(#malloc.c 2.3 */

#tnclude “sys/param.h* :
#include “"sys/systm.h® Coe 4 . o

\I
Allocate “size” units from the given : .
map. Return the base of the allocated
space. :
In a map, the addresses are increasing and the -
list is terminated by a 0 size.
The core map unit is 64 bytes; the swap map unit : /
"is 512 bytes. o §s
* BAlgorithm is first-£fit. : , 1
Ly ! ' , .
malloc{mp, size) ' . )
struct map *mp; ! . Yy
h . .
register int a;
register struct map *bp;

%% E XN

for (bp=mp; bp-’m.size; bptt) )
1f (bp-dm_size >~ size) [ : v
a = bp- m_addr;
bp-om_addr =+ gize; . -
if ((bp->m.size =- size) == 0) !
do
bp++; .
{bp~i)->m.addr = bp-dm.addr; !
J while ((bp-1)-Jm.size = bp-dm_size); L
returni{al;
3
b]
returni{d);

Free the previously allocated space aa .
* of size units into the: specified map. . :

Sort aa into wmap and combine on vt
* one or both ends if possible.

* J '
'
mEiree(mp, size, aal - m i o
struct map *mp; ' U e
chaxr *aaj : ! e ﬂu

{ . .
register struct map *bp; ] . .
register int t; . !
register char *a; .

a = a8;
if ((bp = mpl==coremap && yunin)
runin = §;

wakeup{&xunin)}; /* Wake scheduler when freeing. core: X/
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for (3 bp~>m_addr{=a && bp-m.sizel=0; bp+t);
1f (bpimp && {(bp-i)->m_addr+(bp-ii->m_.gize == al} (
{(bp-1)-Jm._s8ize =+ size;

if (a+size == bp-’m.addr)

b
}. else (

(bp-131->m _size =+ bp->m_size;

while (bp-dm_size)

vav++u

{bp~1)->m_addxr
{(bp-li->m.size

[

bp-o>m.addr;
bp->m_size;

if (at+size == bp->m _addr && bp- >m_size} {

bp~>m_addr =- size;
bp-*m..slize =+ gize;

) else 1f (size) do {

Y while (size

t = bp-rm.addr;
bp->m_addr = a;
a t;

t bp->m_size;

‘bp-dm._size = size;

bpt+;

[

t);
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oS
*

G{#)mem.c 2.7,1.1 >/

o~
L. 4

Memory special file
minor device 0 is physical
atlnor device 2 is. EOF/NULL

RESTRICTION: a single read

Both the above restriction
cose of additicnal code.

* X KR E X F X ERXENR

/

#include "sys/param.h”
#include “sys/user.h"
#include "sysfuserx.h"
#include “sys/conf.h"
#include “"sys/confx.h"
#include “sys/maus.h"®

#ifdef MAKEMAUS.

.\*
* Definition of MAUS regions
*/

struct mausmap mausmapll {

0, 2, r*
2, 128, . Fa
130, - 128, I*
258, i28, I®
-1

33

#endif

mmread{dev)

€

reglster unsignedin;
register long offset;
unsigned cont;
long mmoff{();

dev = dev.d.minor;
if {(dev == 2}
return;

memory

minor devices »= 8 reserved for MAUS

or write to this driver from the user

may not request more than 8128 bytes., This is a result of
a limitation in copyio.

BUG: Reading minor device 0 will not return an EOF at end-of-file,
but will return ENXIO instead.

and bug could be overcome at the

System Bulletin Board */
DAS / DTP Parameters */
k%% [/ DTP Tables */

*¥%** f DALl QUEUE Area */

while((offset=mmoff(dev,&cnt)) >= 0 && cnt 1= §) (

n = {cnt > 8128 7 8

if {copylol(effset,
4.u.error =
break;

b

uv.uoffset += n;

u.u.base += n;

u.u_count -= n;

128 : anti;
u.ubase, n, U_RUD)) .
ENXIO; ,
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J
)

mawrite(dev)

¢ :
register unsignedrng
register long offset;
long mmoff{);
ungigned cnt = ~0;

dev = dev.d. minor;
while({offset=mmoff(dev,&cnt)) > 0 &k ocnt 1= 0) (
n = {cnt > 8128 ? B128B : cnt};
if (dev = 2}
if (copyilof{offset, u.u.base, n, U_WUD))} ({
u.uerroxr = BNXIO;
break;
3
un.uoffset += n;
u,u _base += nj;
u.w.count - n;
]
if(ent == ~0 && dev > 2) u.w_error = ENXIO;
)
/* i
* Calculate offset and count.
® Check for MAUS minor device.
x7
long
mmoff (dav, cnt).
register dev;
register unsigned *cnt;
{ .
register int bn;
extern nmausent;

if {(dev <= 2} ¢
*ent = uw.uw._count;
) return{u.u offset};
#ifdef MAKEMAUS
dev ~= B;
© if (dev >= 0 k& dev <{ nmausent) .
' bn = {(mausmapldev].bsize{{f} - n.uw.offset;
: i1f {bn {= 0}
return{~1L};
*cnt = min{u.u_count, bn};
return{{ ({longimauscore+mausmap{dev] .boffset}{{é}+u.v_offget);

T

#endif .
u.u_error = ENXIO;

return{-1L);
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FA @{#)mxl.c 2.9 */

#include "sys/param.h"
#include "sys/systm.h"
#include “sys/dir.h"
#include “sys/user.h”
#include “"sys/userx.h”
#include "sys/reg.h"
#include "sys/proc.h”
#include “"sys/tty.h"
#include “"sys/inode.h"™
#include “sys/mx.h"
#include "sys/file.h"
#include "sys/fconf.h"
#include “sysfconfx.h"

\ *
* Multiplexor:- c¢list vexasion
w
* installation:
* requires a line in cdevsaw -
* mxopen, mxglose, Exﬂmwn. mxwrite, mxioctl, nulldev, 0,:
L] .
* also requires a line in linesw -

mcread, nulldev, BnﬁH»wQ. nulldev, nulldev, nulldev, ﬂﬁww&md.
nulldev, nulldev,

The linesw entry for mpx should be the last one in the tabla.
‘nldisc’ (number of line disciplines) should not include the
mpx line. This 1s to prevent mpx from being enabled by an ioctl.

x % % %

o
L
struct chan chang (NCHARS ] ;
struct schan schans IRPORTSI ;
struct group *groupe [NGROUPS] ;

int mpxline;
struct chan *zmepl);
dev..t mpxdev = =~1;

char mcdebugs [INDEBUGS1;

I~ '
* Allocate a channel, set c_index to index.

¥4

struct chan *

challoc{index, isport)

C

register s,i;

register struct chan *op;

8 = spl6();
for{i=0;4<{{ispoxt) ?NPORTS 1 HCHANS ) ; i++) €
cp = (isport)}? schans+i:; chans+i;
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if{ep-de_group == NULL) (
cp~rc_index = index;
cp~rc_pyrp = D;
cp-ro.flags = 0;
splxis);
returni{cpl;

3
splx(s);
return(NULL};

/™ _
* RAlliocate a group table:cell.
*/

gpalloct)

£

register 1

for {1=NGROUPS~-1; 1>=0; 1~-}
if (groupslil==NULL} €
, groupsiil++;
3 returniil);

u.iu..exrror = ENXTGOj;
returni{il;

/% .
* Add a channel to the group in
* inode ip.
~y
struct chan *
addch{ip, isport)
struct inode *ip;
{ )
register struct chan *cp;
register struct group *gp;
register ij;

plock{ipl;
gp = &ip->i_un.i_group; :
for{i=0;i<NINDEX;i++)} ( :
cp = (struct chan *}gp->4.chansliily
if {(¢p == NULL) (
if {{cp=challoc(i, isport)) 1= NULL) {
gp->g-—chans[il = cpy
: cp-rc.group = gpi
J
. break;
3
cp = NULL;
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)

Ve
* Mpxchan system call.
*

prele{ip);
return{cp);

mpxchan{}

8

extern mxopen{), mcoread(}, uchax{);
struct inode *ip, *gip; )

struct tty *tp;
struct file *£p, *chip, “gfpi
struct chan *Gp;

struct group *gp, *ngp;
struct mx..args vec;

struct a {

int cmd ;

int *argvec;
} astr;
struct a *uap = &astr;

dev.i devs
int *npgrp,nppgrp;
register int 1;

\*
¥ Common setup code.
*f

uap-J>cmd = u.w.argi{dl;

uap-rargvec = u.u..arglltl;
copyin{uap-rargvec, &vec, sizeof <@nu~
gp = gfp = cp = NULL;

switch(uap~>emnd) (

case HPGRP:
1if (vec.m_arglll < 0)
break;
case CHAN:
case JOIN:
case EXTR:
case ATTACH:
case DETACH:
case CHIG:
gfp = getfi{vec.m.axrglll);
if (gfp==NULL)
return;
gip = gfp~->f_inode;
gp = &gip->i_un.i_group;
if {gp->g.inocde t= gip) (
u.u_erroxr = ENXIO;
return;
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switch{uap->cmd) €

I*

* Create an MPX file.

*/

case MPX:
case MPYN:

if {mpxdev < 0} ( :
for (i=0; lineswiil.l_open; 1++) (
if (lineswlil.l read==mcread)}) €

mpxline = i;

for {(i=0; cdevswlil.d_ open; i++) {
if {(cdevswiil.d_ opens=mxopen) {

mpxdev = (dev_t) (i<{B});

3

}
i
if (mpudev < 0) (
n.n.error = ENXIO;
return;
b
3
if (uap-romd==MPXN}: {
if ({ip=ialloc(rvotdev})==NULL)
return;
ip-2imode = d{vec.m..arglOl&0??77}+IFMPC) & ~u.u.mask;
ip->i-flag = IACCIIUBDIICHG;
} else (
ua. . dirp = vec.nm.name;
ip = namel{uchar,i}; ;
if {ip t= NULL) {
u.u_error = EEXIST;
Jdputiip);
return;
b
1if (u.u_error)
return;
ip = maknode((vec.m_arglQl&ald777)+IFMPC);
if (ip == NULL)

return;

b

if {({i=gpalloci(}) < 0} (
iput{ip);
return;

b}

if ((fp=fallocl}) == NULL} (
iputiip};
groupsfiil = NULL;
return;

3

Hﬁ:vplzs.»lﬂmm<n*wmmmﬂlnvmﬁﬂxmm¢+wvu
ip=>i_count++; ,
prele(ipl;



Jan 26 17318

FA

mxi.c Page 5

gp = &ip-i.un.i. group;
groupsiil = gpj

gp-rg-inode = ip;
gp-Yg_state = INUSE!ISGRP;
gp-r>g.group = HNULL;

gp~>ag.file = £fp;

gp-r’g-index = 0;

gp-rg-rotmask = 1;

gp~r>g..xrot = 0;

gp-rg.datq = 0;

for{i=0;1<{NIRDEX;)
gp->g-chansl{i++] = NULL;

fp->f_flag = FREADIFWRITEIFMP;
fp-rf_inocde = ip;

fp~>f_ un.f _chan = NULL;
retuin;

* join file descriptor {(arg 0} to group (arg 1}
* return channel. number

*/

case JOIN:

1f {{fp=getfivec.m.arqgl{0]1))==NULL)
return;

ip = fp->f_inocde;

switch (ip->i_mode & IFMT) (

case IFMPC;
if {({(fp->f _flagaFMP) i= FMP) (
u.uw_aerror = BRXIQ;

return;

3

ngp = &ip->i_un.i.group;

1f (mtreel(ngp, gpl == NULL)
return;

fp-rf..countt++;
u.41..ar0{R01 = cpxringpl;
return;

case IFCHR;
dev = {dev..tlip->i_un.i._rxdev;
tp = cdevswimajor{dev)l.d. ttys;.
if (tp==RULL) ¢
u.t_error = ENXIO;
return;
3
tp = &tplminor{dev)l;
if {(tp-»t_chan) (
u.u.error = ENXIO;
. return;
3
if ({(cp=addchi{gip, 1})==NULL) (.
u.u_error = BENXIO;

s
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3 return;
tp-st.chan = cpj;
cp-rc.fy = £p;

fp->f _count+t;
op-ro-ttyp = tpj
cp-re.line = tp->t.line;
cp-»c_flags = XGRP+PORT;
u,.u_ar0IROY = cpxicpls
return;

default: :
u.u—error = ENXIO;
return; ‘

Fid
* Attach channel. (arg ) to group {arg 1).
*f

case ATTACH:

cp = xoplgp, vec.m_arglol);

1f {cp==NULL |} cp->c_flags&iISGRD) (
u.u_error = ENXIO; .
return;

]

u.u..ar0IROI = cpx{cp);

wakeup({caddr.tlcpl;

return;

case DETACH:
cp = xoplgp, vec.m.arglil);
if {cp==NULL) (
u.u. error = ENXTIO;
5 return;
detachiap);
return;

I
* Extract channel (arg 0} from group {arg 1l).
*7

case EXTR: )
cp = xcplgp, vec.m.argidl);
if {cp==NULL} (
u.w _error = ENXTO;
return;

1f {cp~Pc_flags & ISGRP)Y C
mxfalloc{{{struct group *lcpl-rqg..file);
return;

if {{(fp=cp->c_fy} t= NULL} (
mxfallocifpl;
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) return; .
1f ((fp=falloc{)) == NULL)
raturn;
' 4 fp->f_inode = gip;
gip-r>i_counti+;
fp-~>f.un.f_chan = cpjy .
fp~>£ _flag = {vec.m.axrgl2l)} ?
(FREAD IFWRITEIFMPY) : (FREADIFWRITE!FMDPX);
cp-rc..fy = fp;
return;

A
* Make new chan on group {arg 1}.
*7

case CHAN: ’
if({gfp-Yf_flagaFMpP)==FMP)cp = addchigip, 0);
1f{cp == NULL){
u.u.exror = ENXIO;
wmncnwm
cp~>c—flags = RXGRD;
cp-rc.fy = NULL;
cp-rettyp = ap-Joc..ottyp = (struct tty *lop;
cp-rc..line = cp-re.oline = mpxline;
u.u_.ar0[R0] = cpxicpl);
return;

* Connect £4 (arg 0} to channel fd (arg 1),
* {avrg 2 { 0) => £4 to chan only

* {arg 2 > 0) => chan to £4 only

;\Amﬁm 2 == 0} => both directions

k-4

case CONNECT:

if ({fp=getfivec.m argfll))==NULL)
return;

1f {({(chfp=getfivec.m_.argilii)}==NULL)
return; .

ip = fp~>f_inode;

1 = ip-ri . modenIPMT;

if (41=IFCHR! €
u.u..errorn = ENXIO;
return;

2

dev = (dev_tlip-vi.un.i _xdev;

tp = cdevswinmaijor{devil.d. ttys;

1f {(tp==NULL) €
u.u..error = BENXIO;
return;

3

tp = &tpiminor{dev)l;

if (t{chfp->f flag&FMPY)) {
u.u_error = ENXTIO;

i

1.

«:
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return;

b]

cp = chfp->f_un.f chang

1f (ep==NULL Il cp~>cflagsaPORT) (
u.uerroxr = ENXIO;

return;
}
i = vec.m argfi2i;
if (3i5=0) (
cp-re..ottyp = tp; )
cp-re.oline = tp->t_line;
3

if {(i<{=0)} (
tp->t_chan = op;

cp->ottyp = tp;
cp-rc_line = tp->t _line;
J
u.arGiRol = 0
return;

case NPGRP:

if {gp 1= NULL) (
"ep = xcopligp, vec.m_argloll;
if {cp==NULL) {
u.u.error = ENXIO;
return;
3 }
3 npgrp ¥ Kup-dC_pygrp;
else

npgrp = &U.u.procp-rp--pgrp;
1f {{nppgrp = vec.m.argl2li) < 03}(

u.werror = ENXIO;

return;

u.u ar0IRGYI = *npgrp =

return;

case CSIG:

cp = xcplgp, vec.m_arglol};

1f (ep==NULL ! (i = vec.m.argl2l) <= O fl 1 > NSIG) (
u.u..error = BERXIO;
return;

1

signali{cp->c_pgrp, 1)};

return;

case DEBUG:

i = vec.m.argli};

if (1<0 i 1>BDEBUGS)
raturn;

modebugsfi] = vec.moarglill;

nppdrp ? nppgrp : 4.u.procp-ip.pid;
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1f (i==ALL)

for(1=0;i{HDEBUGS;i++)
medebugslil = vec.m arg{il;

returng
default:
u.u_erroxr = ENXIO;
return;
)
}
detachicp)

raglstexr str
{

uct chan *ep;

reglsteyr stxuct group *master,*sub;

regi
if

gter index;

cp-roflags&iISGRP) (

sub = {(struct group: *lagp;

master = sub-2g._group;
closef{sub~>q. _file);
master->g..chanslindex]
return;

index = gsub->g_index;
= NULL;

) else if (cp-D>c_flagsaPORT && cp-Yo_tityp != NULL) (

3

closeflcp-dc_£fy);
chdrain{cp);
chfreelop);
return;

1f {cp-dc fy && (cp->c_flags&WCLOSE)==0} ([

J el

mxfalloc(fp}
regigter str
C

register 1i;

if ¢
3

i1 =
if |

...

cp-do_flags |= WCLOSE;
chwake(cp);

se [
chdrainicp);
chfrealcpl;

uct file *fp;

fp==NULL) ¢
u.u_error = ENXIO;
return{-1);
ufalloc{0};

i < 0)
returni{i};
ofilelil = fp;

fp->f count++;
s.u.ar0fR0Y = 1;
return{i);
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I*
* Grow a branch on a tree.
*\ "

ntree{sub,magter)
register struct group *sub,

*master;

4

3

registexr i;
int mtresiz, stresiz;

if ((miresiz=mupimaster,subl}} == NULL)} {

u.u_error = ENXIO;
return{NULL) ;
]

1f ({stresiz=mdown{sub,master)) wu 0} €

u.ierror = ENXIO;
return{NULL);

3

if {(sub->g_group = NULL) (
u.u_error = ENRYIO;
return{NULL};

J

1f (stresiz+mtresiz > NLEVELS) (

u.u.error = ENXIO;
return{NULL) ;

3

for (i=0;i<{NINDEX:i++) ([

if (master->g_chansiil = NULL)

continuye;
master->g.chansfi]

{gtruct chan *)sub;j

sub->g_group = master;

sub-Jg..index
return(l);

i;

3
u.n.error = ENXIO;
return{NULL}; -

mupimaster, sub)
struct group *master, *sub;

¢

register struct group *top;
register int depth;

depth = 1; tfop = master;

while (top-J>g.group) (
depth++;

) top = top->g.group;

if{top == sub)}
return{NULLJ;

return{depthl;
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mdowyn(sub mastexr)
struct group *sub, *master;

£

i

H

1

i

register int maxdepth, 1, depth; "
1f{sub == {(gtruct group *INULL |} (sub->g_state&LISGRE} == 0)

returni{d); .
if{sub =+ master) !

returni{-1};
memmwav 0; '
for{i=0; i<{HINDEX; 1i++) { ’
1f{{depth=mdown{sub- vaih#ﬁnmn»u*awnﬂmnww == ~1)
return{-1);
; maxdépth = (depthdmaxdepth) ? depth: maxdepth;
return{maxdepth+1);

e
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/% g(#)mx2.c  2.10 %/

#inoluydy “sys/param.h"

#include “sys/systm.h"

#include “sys/dir.h"

#include “sys/user.h"

#include “sys/aserx.h" .
#include “sys/reg.h" .
#include "sys/proc.h"

#include “sys/tty.h"

#include “sys/inode.h®

#include “sysgs/inodex.h"“
#include “sys/mx.h"

#include “sys/file.h"

#include “sys/filex.h"®

#include “"sys/conf.h"

#include “"sys/confx.h"

#include "sys/buf.h™

#ipnclude “sys/seqg.h”

VA
* muyltiplexor driver
*/

struct chan chans [NCHANS 1§
struct ' group *groups [NGROUPS1;
int mpxline;
short cemaskile] =L

01, 62, 04,

010, 620, 040,

0100, 0208, 0400,

01000, 02000, 04000,

0106000, 020000, 040000, 0100000
3

struct chan *wxep(),*addehi), *nextepl};

_#define HIQ 32

#define LOO 20

#define MIN{a,b) {{a{bl}?a:b}
#define FP {{struct file *)cp}

chax gﬂnmwcmmmzwmwammuf

struct group *
getmpx{dev)
dev_t dev;
C
reglister d4;

d = minor{dev);

if (4 >= HGROUPS |} groupsld} == NULL) €
u.u.error = ENXIO; .
returni{NULL) ;
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returpgi{groupsidl)};

Exowwxnmm<. flag}

C J
register struct group *gpi
register struct file *fp;
register struct chan *cp;

int msqg;
. 1f {(dev == NODEV} /* power fail restart »/
return;
‘1f ({gp=getmpuldev)) == NULL) (
return;
3

1f (ti{gp-rg—statesINUSE)) €
w.u.error = ENXIO;
return;

fp = u.w ofilelu.u_ax0iRe11; ;
if (fp->f..incde 1= gp->g_inodel |8
©ou.u.error = ENXIO;
returng;

if ({cp~addchi(gp->g..inode,0}} == - NOLL} €
u.u.error = ENXIO;
return; -
H

cp-reflags XGRP;
cp-ro.ottyp cp-rettyp = (struct tty *lap;
cp-ce_line = cp-dc.oline = mpxlinej

n &

fp->f_flag i= FMPY;
fp->f_.flag |= FREAD+FWRITE;
fp->f_un.f_chan = cp;

if {(gp->g..inode == mpxip) £
plock{mpxip};
mpxname{cpl; ,
) msg = M.OPEN;
} else
msg ~ M WATCH;

scontrol{cp, msgt(cp- vﬂ[»ﬁm$xAAm_° w.wenidd;

sleep{{caddr_t)cp,PZERD};

if (op->c_flags&NMBUF)
prelef{mpxip);

if {cp->c_flags & WCLOSE) (
chdrain{cp};
chfreel{cp};
d.u_error 5 EHNXIO;
return;

b

cp-re..fy = fp;
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CP~2C-PgrP = U.W . RrOCP- p_Pgrp;

.char  mxnmbuf INMSIZE};
int nmsize;
strpuct chan *mxnmep;

mpxname { ¢p)

reglster struct. chan *cp;

¢ : .
register char *np;
register ¢

np = mxnmbuaf;
u.ndirp = (caddr_tlu. nlwnnnmuu

Swme (np < &mxnmbuf [NMSIZE1) €
c = uchar();

if (e <= §)
break;
*H—“.—..-.. = Q3 .
}
X*npr+ = NG

nmsize = np ~ mxanmbuf;
cp-rc_flags }= BMBUF;

nxclose{dev, flag, nwu
dev.t dev;

reglister struct chan *cp;
£

register struct group *gp;
register struct inode *ip;
register struct file ¥*fp;
int 1, f£mp;

fmp = flag&PMP;

\*
* glose a channel ,
*/ 1
1f {opl=NULL && fmp && fmpi=FMP) (
for{fp=file; £fp<&filelNFILEl; fp++)} .
1f{fp->f_.count && fp->f FflaghFMP &&i fp->f_un.f_ .chan==cpi(
raturn;
3
chdrain(ep);
1f {{cp~ vﬂihwmwmmEnHOmmwnnou L
scontrol{cp, M. CLOSE, 0};
cp-»c_flags i= WCLOSKE;
} else €
chfreel{gpl;
h}

return;
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}

if ({gp=getmpx(dev}) == NOULL)
returnj

ip = gp->g_inode;

if (4p==HULL [{ (ip->i_mode&IFMT}I=IPMPC) C !
return; :

3

forifp=file; fp < &FfilelNFILE1l; fp++) ¢ o
if {fp->f_count && {fp->f_flag&PFMP)==PMP && fp-rf_inode==4p) (
return; - i
3

b ]

if (ip == mpxip) € ¢
mpxip = NULL;
prelelip);

1

for{i=0;31{NINDEX;1++)
if ({cp=gp->g..chansiil}!=RULL)
detach{cp};

groupsiminor (dev)l = BULL;
plock({ip);

\!

* The following prevents someone doing an open: from getting

* attached to the wrong process because he (the opener) didn’t
* know that this guy went away without unlinking his mpx file,
*/

= IFCHR;
p->i.mode = i

wmﬂoaﬁw. m»u@omamﬂﬂﬂnﬂmﬂozvvvm
ip->i.flag I= IUPDIICHG; :
iputlip};
3 .

zerols, co}
raegqister char *s;
register coj
(%
while (ggc--)
g4+ =
3

char m_eotll ={ M.EOT, 0, 0, 03;

\l
* Mxread + muwrite are entered from cdevsw
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* for all read/write calls. Operations on

* an mpx file are handled here.

* Palls are made ﬂwﬂosaw linesw to handle actual
data movement.

7

mxread{dev)
L

*

register struct group *gp;
register struct chan *cop;
registexr esc;

struct rh h;

caddr._t base;

unsigned count;

int s, zxfr, more, fmp;

if ((FP=getf{u.w ar0[R01}) == WNULL) (
return;
)

fmp = FP->f_flag & FMP; .

+f (fmp 1= FMP) (
msread{fmp, FP->f_un.f.chan);
return;

3

1f ({gp~getmpxi{devi} == RULL} (
return;

w .

if ({intlu.u. base-
‘n.i.error
return;

bR

1) €
ENXIO
3

s = spléfll};

while (gp->g_datg .== 0) {
mwmmmgﬁnmmmﬂiﬁvwawrv@i&w&a~ TTIPRI};

3

splxis); '

while {gp->g.datg && un.u.count >= CHNTLRIZ + 2) (
esc = 0;
cp = ﬂmxnnwﬁmwwm
i1f (ep==NULL} €
continue;
3}

h.index = cpxi{cpl);
if {(count = gp-ro_ctlx.c.cco)
count 4= CRTLSIZ;
if (cp-re_flags&NMBUF)
count += nmsize;
if {(count > u.w.count) €
sdatalcp); \
return;
3
esctt;
3
base = u.u base;
count = u.u_count;
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u.u bage += sizeof h;
u.u..count -= sizeof h;
xfr = u.u._count;
1f {esc) (€

more = mcread(cp);

} else (
more
]

if (more > 0)
sdatal{cpl};
if {more { 0} )
scontrol{cp, M.CLOSE, 0};
1f {xfr == u.uv_count) (
eggtt;

iomove({m eot, sizeof m_eot, B.READ};

b

xfr -= u.u count;

if tesc) (
h.count = 0
h.ccount = xfr;

} else
h.count = =xfr;
h.ccount = {;
mxrstrti{cp, &cp~dox.datq,

b

1f {u.v_count && (xfrs&l})
u.u.baset+t;

dg.ucount——;
p)
copyout(&h, base, sizeof h);
3
1
mxwrite{dev)
C . :
register struct chan *cp;
struct wh h; struct tty *tp;
struct group *gp;
int wcount, esc, fmp, burpcount,line;
caddxr_.t ubase, hbase,waddx;
1f ((FP=getf{u.u_ar0[R01}} == NULL) (
return;
b]

fmp = FP->f.flag & FMP;

if (fmp 1= FMP) (
mswrite(fmp, FP->f.aun.f.chan);
return;

)

if {({gp~getmpx({dev)) == NULL) (
return;

b ] -

burpcount = 0;

while (u.u_count >= sizeof h) €
hbase = u.u base;

ﬂ*w»ummznnwxvoiwuumu.Hthwmvanwavmfﬁﬁﬁwea

BLOCK IALT)

RN
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tomove(&h, sizeof h, B_WRITE); , _
if (u.u_exrror)

return;
esc = 0 i
if (h.count==0) ( ‘ :
esgtt; .

h.count = h.ccount;
U .
cp = xcpl(gp, h.index);
if {cp==NULL | cp->c.flags&ISGRP} (
u.u_error = ENXIO;
raturn; . .
3 , b m i Lm_ 3 3
ucount = u.u_count; o " TR ﬁ.. “fs
ubase = u.u.base; '
u.w_.count = h.count; ’ \
u.t_base = h.data;

if l(ese=s=0} ( . '

if {cp->c-flags&PORT) (
line = cp-ro..line;
tp = cp-lc..ttypi : )
} else £ 1
line = cp->c._oline;
tp = cp->c.ottypi
3
loop: )
waddr = (caddr.t)(*lineswilinel.l. write}(tpl; oo r
1f {u.u.count) ( .
if (gp->g_state&ENAMSG) ( : ot
burpcount++; , : \
cp-rc.flags (= BLEMSG; ! . : k
h.ccount = -1; : -
h.count = u.,uw _count; i
h.data = u.u _base;
copyout{&h, hbase, sizeof h)j; ’
} else {
if(waddr == §) (
u.u.error = ENXTO; !
return; ' ‘
p)
sleep{waddr, TTOPRI); : '
goto loop; . 1
1 |

1 else mrwcontrollcp);

g.u_count = ucount;
it.u_base = ubase;

u.n_count = burpcount;
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\&
* Mcread and mcwrite move data on an mpx file.
* Pransfer addr and length is controlled by mxread/mxwrite.
* Rernel-to~Kernel and other specgial tramsfers are not )
* yat in. :
L

mcread {cp)

register struct chan *cp;

L

register struct:clist *q;

reglster char *np;

int cc;
q = (ep-re.ctlx.c_cc) ? &op-Jdo.ctlx i &op-ldox.datq;
cc = mxmovei{q, B.READ};
if (ep->c_flags&NMBUF && g == &ep-lootlx) (
np = mxnmbuf;
while (nmsize--}
pagssc(*np++tl;
cp-re.flags &= ~RMBUE;
prelelmpxip);
J
if {(cp-rc.flags&PORT)
return{cp-rc_ctix.c.cc + cp-rettyp-rt.rawg. ninoum awn@
return{cp~rc.ctlx.c_ce + cp-rex.datqg.cocc);
3
mewrite{cp}
register struct chan *cp;
£

register struct clist *q;
register o;
int ¥

q = &cp->cy.datq;
while (u.u_count) {
8 = spl6{);
if (g->c.cec > HIO 1l (cp-rc_flagsaFROTMARK)) €
cp~ro.flags |= SIGBLK;
splxi{s);
break;
3
splxis);
cc = mymove(q, B.WRITE);
u -
outs
wakeup({caddx._tiqgl;
return({caddr_tiql;
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* Msread and mswrite move hytes

* between user.and non-multiplexed: channel.
% \ X

meread (fmp, cpl

register struct chan *op;

Y

register struct clist *q;

register cc;

int g

q = {fmp&FMPX) ? &cp-rox.datq : &cp-dcy.datqg;
s = gplb(l);
while (g->c_ce ==.0) ( .
if (cp->c.flags & EDOTMARK) {
cp-rc_flags- &= ~EOTHMARK;
1f (msgenab{cp)}
scontroli{cp, M.UBLK, 0);
elge (
wakeup({caddr..ticp);
wakeup ( {caddr_tlqg);
3
goto out;

]
1f (cp-dc_flagss&WCLOBE)Y {
u,u_error = BHXIOD;
goto out;
b]
sleep({caddr._t)q,TTIPRI);
3 )
splxisl);
while (mxmovel(q, B_READ) > 0}

i
mxrstrti{cp, q, SIGBLK);
return;
out;

3

splri{s);

nmswrite(fmp, c<p)

registexr struct chan *cpj;

ﬁ .
register struct clist *g;
regigter unsigned. int co;

auAmEMmmzwxymmnﬂlvow.mwwau.mnvlvax.mmﬁn“
while (u.u_count} {
splel);
if (cp~Je.f£lags&WCLOBE) (
u.u.erroxr = EPIPE;
psignal{u.u_procp, SIGPIPE};
splf{);
return;
3
if (g->c.ccr»=HIOQY (
sdatal(cp};
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. cp-reflags [= BLOCK;
sleep{{caddr.tig+],TTGPRI);
splo{);
continue;

3
aplil(); - :
.o co = mxmove(q, B.WRITE);
if (ec < 0)
3 break;
1f (EmpaFMPX) €
if {cp-rc.flags&YGRP) sdataicp}; .

o

elae wakeup { {caddr_t)q);
} else {
if (cp-rc.flagss&XGRP) sdatalcp);
) elae N wakeup{{caddr_tig};
, .
I* .
* move chars between clist and user space.
*f

mxmovelg, dic)

reglister struct clist *q;
register dir;

.

reglster coj;

char buf{HIQ};

oc = MIN(u.u.count, HIQ);
if {dir == B_READ}
cc = q.to_bl{q, buf, cc);
1f {(¢c <= 0}
return{ag);
iomove(buf, ¢g, dir);
if {(dir == B.WRITE) .
cc = b_to_gi(buf, ce, ql;
return{cg);

mxrgtrti{cp, g, b}
register struct chan *gp;
registgr struct clist *q;
register b;

ﬁ .

int s;

8 = gplé(});
if (cp->c.flagseb. && g-dc..cclLOO) €
cp-ro-flags &= ~b;
if (b&ALT)
wakeup({caddr..tlg+l); else
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mestarticp, gl

b ]

if {cp-dc_flagsaWPLUSH)
wakeup{{caddr..tig+2};
gplx(s); :

7%
* called from driver start or xint routines
* to wakeup output sleeper.
®/

mestarti{cp, g)

ragister struct chan *cp;

register caddr. t g;

'

if (cp-Jc_flagsa(BLEKMSG)) ( !
cp-ro.flags &= ~BLKMSG;
scontroli{cp, M.UBLK, 0}j

J else :

wakeupl(g);

mxweontrolicp)}

register struct chan *op;
{

short cmdl21;

int s;

iomovel{omd, sizeof cmd, B.WRITE);
switchiemdiol) (
\I

®f

Not ready to gueue this up yet.

case M.EOT:
s = splel);
while {e¢p—->c.flags & EOTMARK)
1f (msgenablcp})(
scontroli{cp, M_BLK, 0};

goto out;
} else
sleepl(cp, TTOPRI);
cp-re_flags = BOTMARK;
out:
wakeup{tcp-rcy.datgl;
splxls};
break;

case M..IOCTL:
printf("M_IOCTL\n");
break;
default:
n.u.error = ENXIO;
]
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Exwonwwamm<,naw.manu. mwmmu
nmmmﬁjﬂ addr; .

ﬂ

struct group *gp;
int fmp;
struct file “fp;

1f ({(gp=getmpx{dev) )uw=NULL ! {fp=getflu.u_argl0l1))=aNULL) ¢

. return;
)

fmp = £p->f_flag & FMP;
if (fmp == FMP) €
switchi{comd) ¢

case MXNBLK:
gp->g_state: |= ENAMSG;
break;

case MXLSTN:
if (mpxip == NULL) (
mpxip = gp-rg-inode;

break;
3
default: )

y u.u..error = ENXIO;
! yo 2

3

chdrain{cp) .

register struct chan *cp;

m

register struct tty *tp;

int wflag;

chwake(ap);

tp = cp-Jco_ttyp;

if (tp == NULL) /* prob not required %/

return;
1f {cp-rc_flagsaPORT && tp~dt_chan == cp) (
cp-re_ttyp = NULL;
tp->t._chan = NULL;
return;

b]
wflag = (cp-dc_flags&WCLOSEl==0;. !
if (wflag}
wilush{cp, kcp~>cx.datqg);
else

N
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]

flushi&cp->cx.datq);
if (tl{cp->c.flagsw¥YGRP}} (

flush{&cp~>cy.datqg);
3

chwakefcp) .
-register struct chan *cp;

i S

register char "p;

wakeuplcpl}

flush(acp-Yc.ctlxd;

p = (char *)&cp->cx.datqs

wakeup{p); wakeup{++p); wakeup{++p);
p = {(char *jacp-rcy.datq;

wakeupl{p}; wakeupi{++p); wakeup(++p};

_chfreelcp}
register struct chan *cp;

{

register struct group *gp;
register i;

flushiq)

gp = Cp->C.group;
1if {(gp==NULL}
return;
1 = gp-Jc..index;
if {cp == gp->g..chanslil}
gp—rg..chansl[i} = NULL;
ep~ro.group = NULL;

reglster struct clist *q;

¢

while{g->c_ccl
getol{q);

wflushlcp,q)
register struct chan *cp;
register struct clist *q;

I

ﬂmmhmﬂmw s}

s = spleil);

while{gq->c_cel} {

if {(ep->c_flags & WCLOSE) (
flushiqg};
break;
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b
op~rc-flags |= WFLUSH;
sdatal{cpl;
sleep({caddr._t)gq+2,TTOPRI);
J
ep-ra_flags &= ~WFLUSH;
splxis);

scontrol(cp,event,valus}
register struct chan *cp;
short event,value;

i

register struct clist *q;

int s;

3

q &cp-re.ctlxg

8 splb{);

1f {sdata{cp) == NULL)
P return;

putwievent,qg);

putwivalue,qgl;

splxi{s);

BN

sdata{gp} |
register struct group *gp;

C

register struct group *ngp;.
register int 53

ngp = gp->g—groupi
1f {(ngp==NULL {i {(ngp~>g._state&ISGRP)=ef)
return{RULL};

g = spl6();
do €
ngp->g-datq I= cmasklgp->g_.indexl;
wakeup({caddr.t)a&ngp->g_datql;
gp = ngp;
} while{ngp=ngp~>g-group);
splxis); >
return{{intligp};

struct chan *

xcplgp, x)

register struct group *gp;
register short =x;

{

register int 1i;

i€ ({x&017) >= NINDEX)
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return{{struct chan: *}NULL);
while (gp->g_group) gp=gp~ >g_group;
for (i=0;i<NLEVELS;i++) (
if {{x&017} >= HINDEX)
break;
if {gp==NULL |l {gp->g_stata&ISGRP)I==0}.
returni{{struct chan *)RULL):
gp = (struct group *lgp->g_chansix&0171;
X = 4;
3
return{{struct chan *)gp)l; . :
3

cpuicp)
reglster atruct chan *cp;
{
register x;
register struct group *gp;

x = {~1{<4) + cp-Pc_index; .
gp = ep-rc_group;
while {gp->g.group) {
x £{= 4;
x 1= gp->g.index;
3 gp = gp-’g.-group;
return{x);

struct chan *
nextepigp)
register struct group *gp;
£
register struct group *lgp, *ngp;

do €
while ({(gp->g.datq & cmasklgp->g_rotl) == {)
gp-rg-—rot = {gp-’g_rot+])}%NINDEX;
J
lgp = gp;
gp = {(struct group *igp->g.chansigp-r>g_rotl;
} while {gp!=NULL && gp->g-_statekISGRP};

lgp~>g-datq &= ~cmaskilgp->g_rotl;
lgp->g.xot = {lgp->g..rot+l)&xNINDEX;

while (ngp=lgp->g..group’ (
ngp->g-_datg &= ~cmaskfilgp- vﬂlpﬁ&mxu~
if (ngp->g-_datqg)
breal;
) lgp = ngp:
return({struct chan *)gpl;

whe
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msgenab{cp)
regiater struct chan *cpj
¢ *
register struct group *gpj;

MOHﬁmwnnwnvalmHOﬁmhaw:valmﬂwﬂm‘mHmﬂzwmﬂﬁﬂ@@avﬂlﬂﬂonwu
if{gp->g.state & ENAMSG)returnil)};
return(d);

/%
* b_to.g: return number of bytes not transferred
%/

b_to.g{buf, count, g)

register char *buf;

register count;

register struct glist *q;

{
1f (count <= 0)
return{i);
do (
’ if (putc{*buf++, gq) == -1}
return{count);
} while (--count}; :
returni{f};
p )
7% :
:\&iﬁOiw“ return number of bytes transferred.
"

g—to_bhi{gqg, buf, count)
register char *buf;
register count;

reglster struct clist *q;

¢
int <, ocnt;
if {count <= 0}
return{0);
ocnt = count;
do
if {{c = getcl{g)) == =1)
return{ocnt-count);
elge
*buf++ = ¢;
} while {(--count};
return{ocnt-count);
3

iomovel{adr, cnt, flg}
L

register paddr._.t padr;

h—y R

R



Jan 26 17:18 mx2.c Page 17

§
padxr = {unsigned)KDSA->riladr>>t3)uiill;
padr {{= 6; ’
padr += adr&dl17777;
pilmove{padr, cnt, flg);

———
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Fal
]
/*

@(#)nmpipe.c 2.1 */

* Named pipe interface

*/

" #include "sys/param.h®

#include

"sys/file.h"

#include “sys/filex.h"
#include "sys/conf.h"
#include "sys/reg.h®
#include "sys/user.h"®
#include “sys/userx.h"
#include "sys/ioctl.h®

#ifndef NNAMPIPE
#define NNAMPIPE 10

#endif

struct nmpipe (

struct file *p._xrfp;
struct file *p.wip;

) nmpipefHNNAMPIPE]L;

npopeni{dev, flag)

€

reglster struct nmpipe *nppis
extern struct file *getf{);
register i;

#1fdef PWR.FAIL

#endif

1f (dev == NODEV)
return;

if{dev.d_minor >=  NNAMPIPE) (

g.u error = ENXIO;

return; .
b
npp = &nmpipeidev.d.minorl;.
while(npp->p_xfp == 11}

sleep((caddr_tinpp, -1)1°
ifinpp-2p_xfp == 0) {
npp-2p..xfp = 1;
i = v.u_arflRO];
pipel);
wakeup{ (caddx__tinppl;
if{u.u..exror) (
npp->p_rfp = 0;
. ) return;

npp-p.rfp getf{n.u_ar0{R01);

{npp-op.wifp = getf{u.u_ar0{Ri1}}~>f flag =| FNPIPE;
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u.u.ofilefu.uw.ar0iR0d}
u.un.ofilelu.u_ar0iRl]
u.u..arGIiR0Y = 4i;

3

1 =0
1 =0

.
i
i

getfiu.u ar0fR01)~>Ef..flag =1 FRPIPE;

J

npclose{dev, flag)
n
regigter struct nmpipe *npp;

regigter struct file *rfp, *wip;-

npp = &nmpipeidev.d.minori;

rip = npp-rp_rip;
npp->p_rfp = 0;
wfp = npp-r’p-wfp;.
npp-p.wip = 0;
clogef(xfp);
closef (wipl;

)

npread{dev)
{
register struct nmpipe *npp;

npp = &nmpipeldev.d_minorl;
readp{npp-»p..rfpl;
3

npwritel(dev]
n
register struct mmpipe *npp;

npp = mbavwvmwmm<fmI§M50HmM,
writepinpp->p.wipl;

e S

¥ X R ¥ R K

this routine - is called from toctl.
* from fstat.

*/

npioctlidev, cmd, addr, flag)

caddr_t addr;

{

register struct nmpipe *npp;

register *ip;

struct pipch pipcb;

npp = &nmpipeldev.d minorl;.
switch {(cmd) {
case OLBSGTTY:

This routine-is actually used to- pass back information to the
fatat system: call as well as being used by the user to condition
the readinhg and writing end of a named pipe to sleep or

not to sleep when the pipe is empty or full. For the user ioctl

For the stat info 1t is5 called
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1

if {(addr == 0} ( /* sttty */
if{u.v_arglld 1= 0376} (
W.u_error = EBEINVAL;
return;
3 .
pipch.pip_xrflg = n.u._argl0l;
pipchb.pip.wflg = u.u_axrgl2];
aoto set; :
} else ( /* gttty *f
if{addxill i= 0376} ¢{
u.u_error = BINVAL;

return;
3
addzridl = (npp-Jp.rfp->f_flag & FNPIPE} 7 O ; I
addrf2]l = {(npp->p-wip->f _flag & FNPIPE) ? ¢ : I,
)
ﬁmﬁcﬂﬁm H

case FIOSPIPE: .
if (copyiniaddr, (caddr..t)apipch, sizeof(pipcb))) {
u.i.error = EFAULY;
return;
3
set:
if (pipch.pip_rflg)

- npp-rp-rfp-2f._flag &= ~FNPIPE; e
else . ’
npp-rp-rfp->f_£flag =| FNPIPE;

if (pipcb.pip.wflg)

npp->p_wip->f..flag =& ~FNPIPE;
else ‘

npp-r’p.wip->f_flag ={ FNPIPE;
ip = npp-rp..xfp->f_.inode;
wakeup({caddr_t)ip+l);
wakeup({caddr tlip+2};
return;

case FIOGPIPE:
pipeb.pip.xflg = (npp-dp.rfp->f_flag & FNPIPE} 7? 0 : 1;
pipch.pilp.wflg = (npp-op_wfp->f flag & FNPIPE) 2 0 ; 13
if {copyout{{caddr_t)apipch, addr, sizeof{pipch}})
u.u_error = EFAULT;
.return;

case GETRFDP:
return{npp->p.-vfpl;

case GETWFP;:
return{npp~>p_wfp});

default:
u.u_error = EINVAL;
break;

—
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/Y @(#)partab.c 2,3 ®/

\&
* Copyright 1973 Bell Telephore Laboratories Inc
L¥s .

char partabi} (-
-p001,0201,0201,0001,0201,0001,0001,0201,
0202,0004,0003,0205,0005,0206,0261,0001,
§201,0001,0001,6201,0001,0201,0201,0601,
. §0061,0201,0201,0001,0201,0001,0001,0201,
8200,0000,0000,02060,0000,0200,0200,0000,
0604,0200,0200,06000,0200,0000,0000,0200,
00006,0200,0200,06000,0200,0000,0000,0200,
£200,0000,0000,0200,0000,0200,0200,0000, '
0200,0000,0000,0200,0000,06200,0200,0000,
-4000,02006,0200,00600,0200,0000,0000,0200,
0600,0200,02060,00600,0200,0000,0000,0200,
02060,0000,0000,0200,0000,0200,0200,0000,
0000,0200,0200,0000,0200,00600,0000,0200,
$200,0000,0000,0200,0000,0200,0200,0000,
0200,0000,0000,0200,0000,0200,0200,0000,
; 0000,0200,0206,0000,0200,0000,0000,0201
H .

\I
* Character delay table--number of clock ticks regquired for a character
* time at a given speed.. Indexed by tp-’t.speed&lid.
»/ . ’
char chrdelayfl16] € :
6, 7, 6, 6, 5,5, .4, 3, 2,1, 1, 1,1, 1,1, 6
Um . i )
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i* @(#)pipe.c 2.4 */

# : m

i
E

*/

Copyright 1973 wmww Telephone Laboratories Incg

#include “"sys/param.h”

#includg “"sys/systm.h"

#include “sysfuser.h"

$#inciude “Ysys/userx.h®

#include “sys/inode.h"

#include "sys/inodex.h™

#include “"sys/file.h"*

#include "sys/filex.h® ;
#include “sys/reg.h”

.
»*

Max allowable buffering per pipe
ig specified by PIPSIZ in param.h.
This 4is also the max size of the
file created to implemsnt the pipe.
If this size is bigger than 4096,
pipes will be implemented in LARG
files, which is probably not good.

% RN K kXN

* The sys-pipe entry.
* Rllocate an inode on the root device.
* Allocate 2 file structures.
* Put 1t all together with flags.
®f
pipa{l
L
register struct inode *ip;
register struct file *rf, “wi;

int r;

ip = ialloc{rootdev);

if(ip == NULL)
return;

rf = falloc{l);

1f{xf == NULL} (
iput(ip);
return;

3

r = u.w_ar0iR0l;

wE = falloc(};

if{wf == NRULL)} (
rf->E _count = 0;
a.wofilelrl = NULL;
iput{ipl;
return;
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w.uarflRl]) = u.u_axf8[RO];

u,u.arliRG]

1]

Ty
wi->f. flag = FWRITEIFPIPE;
wi->f_ inode = ip;
cf->f.flag = FREADIFPIPE;

rf->f..inode =
ip-2i_count = 2j

ip;

ip-ri_flag = IACCIIUPDIICHG;
ip->i.mode = IFREG;

3
\l.
* Read call directed to a pipe.
=/
readp(fp)
register struct file *fp;
register struct inode *ip;
ip = fp->f_inode;
loop: :
\*
* Very conservative locking.
*/
plock(ip};
J%
* If nothing in pipe, wait.
,*\ .
1f{ip-ri_sizel ==.0} (
\.r.
* If there are not both reader and
* writer activeé, return without
% satisfying read. :
* Also if the Named pipe bit is set return immediately.
* Note that this bit may or may not be set on
* a named pipe. See the named pipe s/gtty routine.
*/
prelel{ip); '
if{ip->i_count < 2 {| {(fp->f.flag & FNPIPE}}
return;
ip-ri.mode i= IREAD;
-sleep({{caddr..t)ip+2, PPIPE};
goto loop;
y -
\!

®f

* Read and return

u.u.offset = fp->f.un.f.offget;
readi(ip};
fp->f un.f offset = v.u offset;

\*
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* If the head (read) has caught up with
* the tail {write), reset both to 0.
w /

if (fp->f. un.f_offset == {ip->i_sizel) (
fp~>f_un.f. offset = 0;
itrunciip};
if{ip-ri. modetIWRITE}! ({
ip-Ji_mode =& ~IWRITE;
wakeup( (caddr..tiip+l);

i
p)
prele(ip};
3
" .
* Write call directed to a pipe.
*i
writep{fp)
register struct file *ip;
£
register ©;
reglster struct inode *ip;
ip = fp->f_inode;
¢ = u,u_count;
loop:

\*
* 1f all done, return.
*f

plock(ip};
if{c == 0 11 :
(fp->f. flagiFNPIPE && cXPIPSIZ-ip->i.sizel)) (
prelelip);
u.u._count = <;
return;

* ¥f thers are not both read and
* wyrite sides of the pipe active,
* return error and signal too.

*/

1f{ip->i count < 2} (
prelel(ipl;
u.uw_errox = EPIPEH;
psignaliu,u procp, SIGPIPE);
return;

3

/¥ .
* If the pipe is full,

e N :
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4

* wait for reads to deplete
* and truncate it.

*/

umﬁ»v >i.sizel >=:PIPSIZ) (
ip->i_mode 1= IWRITE;
prelelip);

sleep{{caddr_tlip+1l, PPIPE};

goto loop;

-~ W

¥ XK X N X X X

Write what is possible and
loop back.

If writing less than PIPSIZ,
One cna therefore get a file
\wwnmm do not divide PIPSIZ.

u.w_.offget = ip-ri.sizel;

du.u_count = min{c, PIPSIZ);

¢ ~= y.u_count;

writeilip};

prelel(ipl;

1f(ip->imode&IREAD)Y
ip-ri.mode &= ~IREAD;
wakeup{(caddr.tiip+2);

3

if {(n.uw . error == 0)
goto loop;

return;

Lock a pipe.
If its already locked,
set the WANT bit and sleep.

wwoaw.»wv
register struct inode *ip;

[

e S

% * ¥ X X

*4

while{ip->1i_£1lag&ILOCK) (
ip->i_flag |= TWANT
sleep{{caddr.t)ip, ~3)};

b]

ip~»i_flag l= ILOCK;

Unlock a pipe.

If WART bit is on,

wakeup.

This routine 1s alse usged
to unlock inodes in general.

it always goes..
> PIPSIZ if write
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‘prelelip)

register struet inode *ip;

C

ip->i..flag &= ~ILOCK;

1f{ip->i. flag&IWANT) (
ip->i_flag &= ~IWANT;
wakeup{ (caddr..t)ipl;



Jan 26 1

/%
#
/%
* RE di
*/

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

struct 4

3

7:18 rf.c Page 1

a{#firf.c

sk driver

Yays/param.h®
“sys/systm.h®
“sys/buf.h"®
"zys/bufx.h”
“gys/conf . h"
*sys/user.h”
"sys/userx.h”

“sys/proc.h"

“sys/elog.h"

“sys/iobuf . h"
evice (
int rfas;
int rivwe;

int rfbha;

int rfdaj;

int ridaey
NRF 1

#define
#define
#define

struct
struct

#define
#define
f#idefine
#define
#define
#define

1%

L4
#define

rfopenid
14

NRPBLK 1024
RFADDR 0177460

2.5.1.1 */

iostat -rfstatiNRP];

tobuf  rftab

GO 61
RCOM 02
WCoM 04

CTLCLR 0400
TENABLE §10d
WLO 02000

DN 0

ev, flag)

#ifdef PWR_FATL.
extern unsigned pwr_fail;

tabinit{RPO,&rfstat);

* Monitoring device number

if {dev == NODEV) {
if (flag) (

rftab.b.active =::0;

1f (pwr_fail == NULL)

m‘ m.. f
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rEstart(});
3
return;

#endif . .

1f(dev.d minoxr >= NRF)
.y exrror = BEN{IO; e 1.
rftab.io..addxr = RFADDR; . ; .
tftab. lo.nreg = NDEVREG; i i - f
U . . s - |

rfstratagy(bp)
Mmuumwmn struct buf avmm : .ﬂm

. W
register struct buf *pl, *p2; ! g N : aw

maavv >b_flags&B_-MAP) == 8)
mapalloc(bpl;
if (bp->b_blkno >= Ammmmﬁl«uzmwwﬂmnﬁthvVInmc drminor+1}} ( . i i
if {(bp- vvlhwwmmmwlxm&ﬂw . ;
bp->b_resid = bp-’b_bcount; T S

else € v P o
bp->b..flags' =i B..BRROR; ) ﬂm
bp->b_error = ENXIO0; . w_»l y
] B ' . .—,.. N
iodonel{bp}; . . m‘, e
return; ) S i
3 S N |
bp->bopri = u.u procp-lp.nice; , : . - o
spls{); . R

1f {({pt = rfiab.b..actf) == 0)
rftab.b_actf = bp;
bp-Jav_forw = @; ] .
Y else { , v
for (; p2 = pi-Jav.forw; pl = p2) '
if (p2->b.pri > bp->b_pri}
break;
bp~rav..forw = p2;
pl->av. forw = bp;
while (p2} { ,
if (p2->b_pri > bp->b.pri) b
"p2-Ob.opri-~; i . 1
‘ 3 p2 = p2-dav.forw; i
u . _.M L1
if {rftab.b.active==0) ! !
rfstarti); .
splol); ' . -
3

annwﬂwao ' ) _
register strucgt buf *bp;

if nﬁmw = rftab.b_ _actf) == 0} " )
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return;
rftab.b_activet++;
rEstati(bp->b. blkno.hibyte>>2}a07].1o..0pa++; .
blkacty =1 {(1<{{RFD}; ) .
RFADDR~->rfdae = bp->b.blikno.hibyte; _ : '
devstart{bp, &RFADDR->rfda, bp->b_blknol<{g, 0};
dk.busy =1 1<{{DK.}N; . i
dk_numbiDE_N1 =+ 1; ' o
; mwlﬂmmmuwlzu =4 Athvvlvnszﬂﬁvvmv & 03777; .
. : 1

rfintr() . ) 5
C : } : N R

. ! i £
register struct buf *bp; . R ; ,~, b i .W_%
register status; Do ! : : LA :
. sttuct device rfregsl[0]; i . . )

if (rftab.b_active == 0} € .
logstray (RPFADDR};
return;
U . .
blkacty =& ~{I<({RF0}; .
dk_busy =& ~{(I1<{<{DK._N); ) .
bp = yftab.b_actf; ’ )
ritab.b_active = 0;
if (RPADDR->rfecs < 0) /* error bit */
status = RFADDR- >rfgs;
rftab.lo_stp = &rfstati(bp->b.blkno. wwvwﬁmvvmvaQMq
fmtberr(&rftab,0);
READDR->rfcs = CTLCLR; h : .
if (++xftab.b_errcnt < 10 && (status&WLO) == 0} ( oo Ve e
rfstart(); T
return; ; ) weuq ] .
3 ' S - Y
) _ bp->b_flags =| B_ERROR; ‘ , . -
if {(rftab.ilo_erec) . ¢ S
logberr{&xftab, bp->b_flags&B_ERROR); . !
rftab. vlmﬂﬂnﬁw = 0; . . Ty U d
rftab.b_actf = bp->av_forw; L
bp~->b_resid = {-RFADDR- vﬁmSQuAA_u : i B .
iodone (bp); '
rfstart() : L .

p]
rfreadidev)
; g
physic{rfstrategy, dev, B_READ, NRPBLK*(dev.d.minor+il); : - ' .
3 +
. . {

rfwriteldev)
¢

physiol(rfstrateqgy, dev, B.WRITE, NRPBLK*{dev.d_minor+i}); : .
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FA @(#)rh.c 2.5.1.1 %/

#
I o
*y . : _

#»bnwﬁmm4=mﬁmxwmuwﬂ.r= . _
#include “sysz/buf.h" . : : i

#include “sys/bufx.h" . '
#include "sys/conf.h" : !

#include “sys/systm.h"®
#include "sys/user.h*
#include "sys/userx.h"
#include "sys/proc.h”
#include "sys/procx.h"
#include “"sys/seg.h".

\F.
* gtartup routine for RHicontrollers. . i
l\ - -

#define IENABLE 0100

#define RHWCOM 060

#define RHRCOM 070 !

#define GO 01

rhstarti{bp, devloc, devblk, abae}

regilster struct buf *bp;

int *devloc, *abae;

€

. register int *dp;
register int com;

#ifdef PWR _FAIL. .
extexrn pwr-fall;
#endif

dp = devioc;
if{cputype == T0).
*abae = bp-~>b.paddr>>if;

*dp = devblk; /* block address */ .
*--dp = bp-’b._paddr; /* buffer address */

*nuawunnwaVVQvQOﬁﬁvauVu. &xﬂON&ﬂOﬁsﬂ*\
com = IENRBLE | GO | -
({bp->b_paddxr >> 8) & 001400}; _ : :
if (bp~->b_flags&B..READ) /¥ command + x-mem */
com ={ RHRCOM;
else
com =| RHWCOM;
#ifdef PWR.FAIL.
*--dp = com ™ pwr.fail;
#endif
#ifndef PWR.FAIL
*~~dp = com;
#endif ’
3
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*
x~w\qaHocﬂpbmnowpwonwﬁméwm
‘*QZHwﬁmsmvmsmwnwﬁwwwhn@mon

* a unibus device.

* The code here and in

* rhatart assumes that an rh on an 11/70
s\mm an rh70 and contains 22 bit addressing.
- .
“int mapwant

mapalloc(bp]
register struct buf *bp;
.
register i, j;
_long dbley $
"' int regnoj

1f(cputype 1= 70 i} bp->b.boount == ()
return;
j = {bp->b.bcount-1}/8192+1;
spl6(};
while{{regno = malloc{ubmap, jl))} == 0) {
mapwant++; .
sleep(ubmap, PSWPR);
b
_splol};
dble = bp-’b..paddr;
i = 2*{regno+j};
for{i = regno*2; i<j ; 1 =+ 2) {
UBMAP->r{il = dble.loword;
UBMAP->rii+l1]l = dble.hiword;
dble =+ 8152; .
b
bp->b_paddr = {{longlregnol{(<{1i;
- bp~>b_flags =1 B_MAP;
mapfrae(bp) i
Mma»mﬁwn struct buf *bp;
: register regno;
bp->b_flags =& ~B_MAP;
regno = bp->b_paddr>>13;
bp->b.paddr.loword = UBMAP-Jriregno*ll;
bp->b_paddr.hiword = UBMAP->riregno%2+1l;
mfree{ubmap, (bp->b_bcount-11/8192+], regnol;
if (mapwant)
wakeup {ubmap);
mapwant = 0;
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{* @i#)rhi.c 2.3
> :

f x\wwwm rh code foxr 11/40°s
n

*J

mapalloc()
£
3

ﬁmwmﬂmm“w

3

./I\\.
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r* Bl#)rk.c
#
\*
* RK mumw driver
W/

#include
#include
#include
#include
#include
#include
#include *
“#inglude
#include °*
#include

“gys/param.h"
“sys/systm.h"
“"sya/buf.h"

“sys/bufx.h*
:mwm\nohm.ra
‘sys/usex.h"
‘sys/userx.h"
“sys/proc.h"
'sys/elog.h"
“sys/lobuf . h*

#define
#define
#define

NRK 4
NRKBLK 4872
RKADDR 0177400

RESBET 0

GO 01
DRESET 014
IENABLE: 0100 )
DRY 0200
ARDY 6109

WLG 426000
CTLRDY 0200

#define
#define
#define
#define
#define-
#define
#define
#define

\!

* Rospﬂowwsm mw<wnm bit
Y st

'Y ¢mmmﬂvm um!z m

mwﬂaaﬁ &m<»0m {

int rkds;
~int rker;
int rkes;
int rkwo;
int rkba;
. int rkda;
3;
struct iostat rkstat [NRK]1;
struct iobuf rktab

rkopenidev, flag)
{

#ifdef PWR.FAIL

2.5.1,

1 %y

ﬁmvﬂun&awmb.mﬂrn#wﬁu"

extern unsigned pwr fail;

if (dev == NODEV) (
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if (flag) {
rktab.b .active = -0;
if (pwr.fail == NULL)
rkstart{};

3
return;
3
#endif
if{(dev.d minoxrk07} >= NRK). /* even in interleaved
4.u.error = ENXIO; /* unit num must be { NRK: */
rktab.io.addr = RKADDR;
rktab.io.nreg = HDEVREG; i
b}
rkstrategy(bp}

reglster struct buf *bp;

{

register struct buf *pl, *p2;
int d; ‘

if{{bp->bh.flagsaB. MAP) == 0}
mapalloc({bpl;

4 = bp-’b_dev.d.minor-7;

ifid <= 0)
da = i;

if {(bp-’>b_blkno >= NRKBLK*d) (
if (bp->b.flags&B. READ)

bp->b_resid = bp~->b._bcount;
else (
bp->b_flags. =| B..ERROR;
bp->b_error = ENXIO;
3 .
iodone(bp); .
. return; !
3 )
bp->b.pri = “.u procp-lip.nice;
splbs{);
1f ({pl = rktab.b_actf) 8) €

rktab.b_actf = bp;
bp-av_forw = 0;
)} else {
for (; p2 = pil->av_forw; pl = p2}
if (p2->b.pri > bp~>b.pri)
break;
P2;
bp;

bp-rav_forw
pl->av_forw
while (p2})
if (p2->b_pri > bp->b_pri)
p2->bh.pri-—;
p2 = p2-rav_forw;

A

3
3
if (xrktab.b.active==0}
rkstart();
splo();

: map: %/

RN
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}

rkaddx{bp)
Mﬂﬁnnﬂ vcm.auwu_ .
register int b, d, nm;

b = bp->b._blkno;
m = bp-’b.dev.d.minor - 7j
ifim <= 0}
4 = bp~Jb.dev.d minory - i
else € .
4 = lremi{b, m);
b = ldivib, m);
b
rktab.io_stp = &rkstatldl;
return(dd{{13 | (b/12)¥<{<4 | b%12};

} .

Mwnﬂwﬂﬂaw

register struct buf *bp;

register a;

if ({bp = rktab.b_actf} == (}
retuxrn;

rktab.b.activet+;

a = rkaddr(bp);

rktab.io_stp-rio.opgt+;

blkacty =] {(i{{RKO};

~ devstart(bp, &RKADDR->rkda, a, 0);

dk.busy =1 1<{{DK_N;

dk_numb{DK.N] =+ 1;

dk_wdidsIDK_N] =+ {(bp->b.bcount>»>6) & 03777;

3

rkintr{)

C
register struect buf *bp;
struct device xkregsildl;
register status;

if (rktab.b_active == ()
return;

bikacty =& ~{(1<{RK0O)};

dk._busy =& ~{1{{DEK_1);

bp = rktab.b_actf;

rktab.b..active = 0;

if {REKRDBDR-D>rkes < 0) ( /* errar bit */
status = RKADDR-~>rker; i
fmtberr{&rktab,0);
READDR->rkcs = RESETIGO; ~ i
rktab.lo_stp->io . misct+;
while{ (RKADDR->rkcs&CTLRDY) == 0) ;
if {++rktab.b..errcent € 10 && (status&WLO) == ()} {

rkstart{);
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return;
2.
bp->b.flags ={ E_ERROR;
}
if {rktab.io._erec)
woavmuﬂnmﬂwwwv~Uwuvvihmn&mmwlmwnoﬂu*
rktab.b_errcnt = §;
rktab.b_actf = bp-Jav.forw;
bp-db.resid = (~RKRDDR->rkwe)<({l;
iodone(bpl;
rkstart{);

Mwnnnmnm@<w

3

register nbiks;
nblks = dev.d.minor - 7;

1f (nblks <{= §)
nblilks = 1;

physio{rkstrategy, dev, B._RERD, NRKBLK*nblks);

rhwriteldev)

¢

register nblks;
nblks = dev.d_minor - 7;
if (nblks <= 0)

nblks = 1;

physiol{rkstrategy, dev, B_WRITE, NREBLK*nblks);



