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#include
#include

./paran.h"
./systn. h"

$#include
$include

./filsys.h"
.conf . h"

#include ./buf

#include

s

.Zinocde.h"

$include

.fuser . h"

Vs
iinit

ic called once

{from main)

very early in

initialization.

It reads the root’s super block

V\Aol)mh _{J&\‘H~ oot ‘jl

and
from the last

initializes the current date

nodified date.

s o
-‘}’Y vVt

* NN X[¥ %\ ¥ *

panic!

iinit -- cannot read the super

*

block.
*x/

Usually because of an I0 error.

iinit()
{

register

*cp, *bpi

(*bdevsulirootdev.d_majorl.d_open)(rootdev.
bp = bread{rootdev,

13}

13

nt
v
VmD
//quefi | -

cp = getblk(NODEY):
if{u.u_error?

T Pl e R e

ey =
e

becopylbp-

panic{"iinit";
cp->b_addr.,

>b_addr,

256 \

ke [

brelsei{bp):;

mountl{ 01.

n_bufp = cp!

5

mountli 01.

cp = cp-

n.dev = rootdev:
*b_addr:

B e

cp-rs.flock = 0}

_ecp=>s_ilock = 0

cp=rs_.ronly = 0;

timel0] = cp-rs_timel01:

timelll = cp->s_timnelll;

alloc will oktain the next available
free disk block from the free list of

the specified device.
The super block has up to 100 remenbered

free
obtai

blocks:
n 100 more

the last of these

is read to

no space on dev x/y -- when

LA B I R S8 B MR SR SR

# /

the free list

is exhausted.

allioc(dev)

{

int bno;
register *bp,

*ip,s

*fpi

o
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while(fp->s_flock)

do §

if¢fp-rsnfree <=0
LI T - Y w7
goto nospace;

1

if(bno == 03

goto nospace’
y while (badblock(fp, bno, dev));

- 0y ¢
fp->s.flock++] \
4 o) \ ;l:}{’/ L(bu\('
ip = bp->b_addr:} M

- ipE+:

bcoputip, fp->s.free, 100

\
fp—)s-flozé = 0; ,/l

vwakeup(&fp s _flock):
}

bp = getblk(dev, bnod;

clrbufi{bp);
fp->s_fmod = 13

returni{bp)l;

nospace!
fp-}s nfree = 0;

prdev("no space"., dev);

u.u_error = ENOSPC
return{NULL 2’

)

s

‘% place the specified disk block
% bhack on the free list of the

* specified device.
*/

freel{dev, bno)
£

register *fp, *bp., ¥ip;

fp = getfs(dev):
fp->s.fmod = 1

while(fp->s_flock?

sleep{&fp->s_flock. PINODD; 7
if (badblock(fp, bno, dev))
return:

if(fp->s_nfree <(= 0 {
fp->s. _nfree = 1:

fb~)s-free[0] = 0:
b

if(fp->s_nfree >= 100) {
fp->s_flocktt;

bp = getblk{dev., bno):
ip = bp->h_addr;

*ip+t+ = fp-ds.nfree;
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§ bcopulfp->s.free. ip., 100);

fp~?s_nfree = 0!
3 bwritelbp):
. “fp->s_flock = 0;
wakeup{&fp-2s_flock):
| }
L fp->s.freelfp->s_nfree++] = bno;
1 fp-rs_fwod = 1;
e ) S—
| 2»
* Check that a block number is in the
ﬁ * range between the I list and the size
¥ of the device.
#* This is used mainly to check that a
* garbage file system has not been mounted.
*
' # bad block on dev x/y -- not in range

| */
P badblock{afp, abn, dev)
{

register struct filsys *fp!
register char *bn:

f" fp = afp;
bn = abn;
if (bn { fp->s_isize+2 1| bn >= fp->s_fsize) {

prdev{ "bad block", dev):;
return{i )

¥
return{l);

Allocate an unused I node

en the specified device.

Used with file creation.

The algorithm keeps up to

100 spare I nodes in the

super block. When this runs out.
a linear search through the

I list is instituted to pick

up 100 more.

.
(% %% %% ® % %

*

*/
ialloc{dev)
{

register %fp, %bp., *ip}
int i, 'j, k, ino;

47 fp = getfs(dev):
6 while{(fp->s_ilock)
sleep{&fp->s_ilock, PINOD):

5 loop:

if({fp->s_ninode > 0 {
s ino = fp~>s_inodel~-fp~->s_ninocdel;
ip = igetldev, inoli

AR Vak A S
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if {ip==NULL)
return{ NULL);

for{bp = &ip- >|_node, bp < &ip->i-addrl81:)

fp->s_.fmnod = 1;
returniipd;

. S Ll e S B
* Inode was allocated after all.
- — % Look sene-nmore——— _—
*/
- putlips
goto loop,

fp >s--lock++-<:”/'\°dk
S TUEA TS Ly R S s 2R — =

for(i=0; i{fp->s_isize) i++) {
bp = breadidev, i+2);

ip = bp->b_addr;
e — for{j=0; j<286! j=+16) {
ino++;
ifliplil 1= 02
continue;

forl{k=0; K{(NINODE; ki+)
if(dev==inodelkl.i_.dev && ino==inodelkl.i_number)

A,_ —

fp->s.inodel fp->s_ninode++] = ino;

if{fp-2s ninode >= 100)

break:

conti;

¥
brelse(hp);
if(fp~>s_ninode >= 100)
break:

}
fp->s _ilack = 0;
wakeup(&fp->s_ilock);
if (fp->s _ninode > 0)

goto loop:
prdev("0ut of inodes", dew):
u.u_error = ENOSPC:
return{NULL 3

}

%
% Free the specified I node

* on the specified device.
% i up

* to 100 I nodes in the super

* block and throws away any more.
*/

ifree(dey, ingl

{

register *fpi
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fp = getfs(dev);

: if(fp->s_ilock)

: 9 return; :
3 if(fp->s_ninode >= 100)
B = — return;

fp->s.inodelfp->s_ninode++1 = ino;
fp->s_fmod = 1;

getfs maps a device number into

a pointer to the incore super
block.

The algerithm is a linear
search through the mount table.

A consistency check of the
in core free-block and i-node
counts.

bed count on dev i/g -~ the count
check failed. At this point, all

LR AR B A R BE R CRE R R

the counts are zeroed which will
almost certainly lead to "no space"

diagnostic
penic:! no fs ~- the device is not mounted.

5w ¥

$

this "cennet happen®
#*/

 getfs(dev)
{

register struct mount *p;
register char *nil, #*n2;

- % for(p = &mountIi01; p < &mountINMDUNTI: p++)

if(p->n_bufp != NULL && p->n_dev == dev) {
- I p = p=->n_bufp->b_addr;

ni = p=>s_nfree:
}5, n2 = p->s_ninode;

if{nl > 100 11 n2 » 100) ¢
- prdev{"bad count", dewv):

p=?s_nfree = )
e et p-*s_ninode = 0

H
- return{p);

panicl{"no fs");

update is the internal name of

‘sync’. It goes through the disk
queues to initiate sandbagged 10:

goes through the I nodes to write
modified nodes; and it goes through

the mount table to initiate modified
super blocks.

R % ® % % % #|® %

~
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e ) i
: ' a2 <
updated ) <S94 5\/,/\((_'} A(69 aﬁ“{& LQKOVV\. IO
s { /' A
. register struct inode *ip:
: register struct mount #*np;
— register *xhp: L RS R
%——________JiLupdlack)
: return;
——__________updlnck++z

for{mp = &mountl01: mp < &nountINMOUNTI1: mp++)
- if{mp->n_bufp != NULL) (

ip = mnp-u_bufp->b_addr;

'I? ifip-2>s _fmod==0 || ip->s_ ilocki=0 ||
\ ip=>s_flock!=0 Il ip->s_ronly!=0)
E continue: L

bp = getblk(mp->n_dev, ()TF‘\\~$erM‘ D‘vv

e _ip-Ys_fmod = 0;
| ip=->s_timel01 = timel01;

: ip-2s_timel1] = timel11:
- bcopylip, bp->b_addr., 256);

E burite(bp);
i }

e forCip = &inode[01: ip ¢ &inode[MINDDE1: ip++)
3 i fCCip->i-flagtILOCK) == 0) {

,F ip=2i._flag =1 ILOCK:
: iupdat(ip, timel;

- AA-pnnlginn);h, | 4&’ e ="
| H V\\UM-/’
o3 updlock = 0:

: bflush{NODEV); J
) | AL
p v"yc‘%ﬁ’

§

3

E
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#

$include "../paran.h”

ginclu 2 h"

#include ".. /user.h"
___#%include " . /proc.h®

___#define UMODE 0170000

#define SCHMAG 10

Sk
* t from

* the real time clock interrupt.

Functions:
reprime clock

copy *switches to display

%  inplenent callouts

maintain date

maintain user/system tines

profile

tout wakeup (sys sleep?

* N |¥ K| OF |* * (¥ ¥ |%

alarmn clock signals

lightning bolt wakeup (every 4 sec)

*

jabk the scheduler
*/ ;

clock(dev, sp, ri, nps, r0, pc, ps?

{

register struct callc *pl,
register struct proc *pp:

*p2;

int a:

/&
* restart clock

*/

*lks = 0115;

/%
* display register

*/

display( »;

/%

callouts

*

if none, just return

* else update first non-zero time

#*/

if(callouti0l.c_func == 0)

goto out:

p2 = &calloutli01;

while(p2-d>c.tine(=0 && p2->c_func!=0)

p2++;
p2-rc_.tine-=-;
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E Iz

4 * if ps is high, just return

8 S Ry i e |

,___-#________¢£(4LszdL1404L_L= g L - C

goto out:

i £

3 * callout =

| o/

splS{);
H%, if{calloutl0l.c_time <= 0 {
| pl = &calloutf01;
while(pi->c_func !'= 0 && pl-dc_time (= 03 {
(*pl-2c_funci)i{pl->c.argl:
pl++;

. H

b p2 = &calloutlGl;

3 wvhile(p2->c_func = pi->c_func) ¢
pz-zc tine = p]-ZC-kIﬂ!i
p2-rc.arg = pi-dc_arg:

E pl++;
pa++;

i o

/%
_______________linhhning_hnli_&inj ~oubt

* and time of day

b * ¢
sut!
if({ps&UMODE)> == UMODE) ¢
L M. N ubIRSte]
if(u.uprefi3l)
t incupcipc, u.u.profi;
y else
U.u.stine++;
pp = u.u_procpi
if{++pp-2p_cpu == 03
pp-2p-cpu--;
sy if{++lbolt >= HZ)
" if{ips&0340) 1= 0)
return;
lbolt =- HZ:
ifl++timel 1] == 03
++timel01;
% splid);

if(timelll==toutii] && timelOl==touti01)
; wakeup(tout):
if({timell1&03) == 0) {
: runrunt+;
wakeup(&lbolt):

: ¥
fori{pp = &procl01; pp < &prociNPROCI1; pp++)
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e e T £ B : 2,

| if (pp->p_stat) ¢

iftpp->p-time 1= 127>
o, pp-p_time++; =

iflpp-rp_clktind
e e Gh e Lo omaReym ietE b o B - v -
psignali{pp, SIGCLK):

a a = (pp-dp_cpu & 0377)*8/10 + pp-dp.nice;

- ifta ¢ .83
o e AWy . - . -
if¢a > 2%5)

pp-dp-cpu = aj
}5 if{pp->p._pri > PUSER)

S R A - o POy VIR o TS - A N ol S O

setprilpp);

¥
if{runin!i=03 {
~_runin = 0} f—me e N A

wakeup{&runinl:
¥

- if{{ps&UMODE) == UMODE) {
u.u_arld = &r0;

iftissig{))
psigt i

setprifu.u_procp):

timeout is called to arrange that
fun{arg? is called in tin/HZ seconds.

An entry is sorted into the callout
structure. The time in each structure

entry is the number of HZ’s more
than the previous entry.

In this way, decrementing the
first entry has the effect of

%® ¥ % K| % ®|[®* % *

T

updating all entries.
*/

timeout{fun, arg, tin)d
{

register struct callo #*pl, *p2;
register t;

int s;

t = tim;
s = PS->integ!

pl = &callouti0l;

!7 spl?();
- while(pi->c_func != 0 && pl->c_time (= t) {

> t == pl=dc_time!
- ple+;
1 3

pl->c.tine =- &;
3 p2 = pl:

while(p2-2c_func !'= 03

2.
b‘“ — — ——— — — —— ——. T — — — — — N— —  — — — —— —— —— — — — —
e - ~

e — — — ——
. iy o
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'

: P2t
while(p2 2>= pl1) {

£ —

p2+l)->c_.func = p2->c.fun

' (
(p2+id-deccarg = p2->c-arg’

’

| p2--;
— ¥
pl->c_time = t;
pl=rc_func = fun;
pl-c.arg = arg:
- 2
i




Fﬁ Oct

9 00147 1975 fio.c Page 1

$#in
§in

clude
clude

./paran.h"
.user .h"

TALK

#in
§in

clude
clude

/filsys.h"
Lfile.h*

#in
$#in

.conf . h"
.Zincde. . h"

clude
clude

clude ./reg.h"

s

Convert a user supplied

file descriptor into a pointer
to a file structure.

W ® ® % ¥

Only task is to check range
of the descriptor.

*/
get

£(f)

{

register *fp, rf;

PR

rf = §;

if{rf<0 Il rf>=NOFILE)
goto bad:

fp = u.u_ofilelrfl;
if{fp != NULL)

bad

returnifpl:

u.u_error = EBADF:
return{ NULL >;

R b
~

Internal form of close.

Decrement reference count on
file structure and call closei

® % % ®*

en last closef.
Also make sure the pipe protocol

=

does not constipate.

R ¢
closef{fp)
int #fp;
| {
3 register *rfp, *ip;
15
efp = fpi
if(rfp->f_flag&FPIPE) ¢
e =i, ~_ip = rfp-rf_inocde;
ip->i.-mnode =& ~{IREADIIWRITE}!
mr vakeuplip+1l 3}
wakeuplip+2 3}
, ¥
-
_ if{rfp->f_count <= 1)
g closei{rfp->f_inode, rfp->f_flag&FURITE):
rfp-2f_count--;
: }
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= Pt 3

* Decrement reference count on an
— % inode due to the removal of a

* referencing file structure.
% On the last closei, switchout

. * to the close entry point of special
— % device handler

* Note that the handler gets called

————* on every open and only on the last

* close.
e

closeiCip, ru)

’ in
}___fux_x p

| —register *rip;
register dev, maj:
rip = ip:
= dev = rip->i _addrl 01
‘ maj = rip->i.addrf{0l.d_major:;
if(rip=->i count <(= 1)
switchi{rip->i_node&IFNT) {
case IFCHR:
}7 (#cdevswinmajl.d_closed dev, pru)d;
| break:
cease IFBLK:
(*bdevsulnmajl. d_closel(dev, rud;
| ¥
E iput{rip);
' }
Vg

% openi called to allow handler

* of special files to initialize and

* 10

* Called on all sorts of opens
% and alse on mount

*/

peni y

int ®ip:

| : register *rip:
register dev, maj:
rip = ip:
dev = rip->i.addrl01;

- nej = rip->i.addri0l. d_major:
switch{rip->i_node&IFNT) {
caese IFCHR:

if{maj >= nchrdewv)
goto bad:

2 (#cdevswimajl.d.openid(dev, ruw);

break:
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case IFBLK:
— _if{maj >= nblkdew)
goto bad:
o (*bdevswimajl.d_opend{dev, rw);

return;

u.u_erﬁﬁr = ENXIO:

* ORI\ X X RN N ¥ (¥ ®

Check mode permission on inode pointer.
Mode is READ. WRITE or EXEC.
In the case of WRITE, the
read-only status of the file
system is checked.

Also in WRITE., prototype text
segments cannot be written.
The mode is shifted to select
the owner/group/other fields.
The super user is granted all
permissions.

#*

access{aip, node)

F int *aip;
: {

register *ip, m;
B ip = aip;

v m = mode:
‘ ifim == IWRITE} {
if(getfs{ip->i_dev)->s.ronly != 0) ¢
u.u_error = EROFS:
return(i );

3 :
- ifCip->i_flag & ITEXT) ¢
R u.u-error = ETKTBSY

¥ return(l);
-3 }

}
R iftu.u_uid == 0)
) return(0);

if{u.u_uwid !'= jp=->i_uid) ¢

mo=3> 3
B iflu.u_gid != ip->i_gid)
m =>> 3;

F: )

if({{ip~>i_node&n) != 0)
return{0);

u.u_error = EACCES:;
return{i);
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g
* Look up o pathnane and test if —
#* the resultant inode is owned by the
% current usepr. — - —
# If not, try for super-user.
¥ 1f permission is granted.

* return inode pointer.

gp S -~ SRy N | =il ’ Bawnt e o
cunerd)
e, 00 . - - ! A A = -
register struct inode *ip;
extern ucharCd;
<3 = if ({ip = nameifuchar, 03) == NULL) = == .
return{NULL 3’
A iffu.u_uid == ip->i_uid) . & N S . S - =
returniip);
if (suser())
return{ip);
e .. ipattipal . i ==t L S
return{HULL )
¥ i
P

* Test if the current user is the
% super user. e e K - ale_ |

*®/
___suser{) >
{
if(u.u_uid == 0
e returndi 3;
u.u-error = EPERM:
_return{fil;
}
®
% Allocate a user file descriptor y
*/
 ufalloct?
{ /s
register i}
for (i=0; i<{NOFILE; i++)
if Cu.u_ofilelild == NULL) {
y.u.arflROI = i}
returndi )}
¥
u.u.error = EMFILE:
return{-17;
)
2%
* Allocate a user file descriptor

* and a file structure.
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* Initialize the descriptor

* to point at the file structure.

*

¥ no file -- if there are no available

* file structures.
#*/
b WalYocl)
{
register struct file *fp;
register i
if (i = ufalloc()) < 0)
— return(NULL);
‘ for (fp = &filel01; fp < &FfilelNFILE]: fp++)
if (Fp->f_count==0)
u.u_ofilelil = fp;
_fp-2f _countt+;
fp->f_offseti0] = 0
fp->f offsetii1] = 0}
return(fpl;
}
printf{"no file\n");
u.u_errocr = ENFILE:
return{NULL }!
et :
}
:
Eg/‘ | 2SR &5 y.,]n"l‘y‘“\w&i‘ Rz " . o th 3
e o— —— — — — — — — e - o — ——— O T——— — O ——_._—— it e — ——— m— — ==
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#include "../paran.h”
. i) "

#include ". . Zuser . h®

| $include "../filsys.h"
$§include conf h*

i $include "../buf.h"

a

/x

;____l_Lnnk_np_nn_innda_hg*dtuice+inuuher

* lf it is in core (in the inode structure).

* * honor the locking protocol
= * If it is not in core, read it in from the
=+ specified device. L

* If the inode is mounted on. perfornm

* the indicated indirection. o
' * In all cases, a pointer to a locked
4 * inode structure is returned.
B * printf warning! no inodes -- if the inode

# structure is full
- * panic! no imt -- if the mounted file

# system is not in the mount table.
*F* * "cannot happen"
R W/

iget(dev, ino)

{
- register struct inode *p;
} register *ip2:
B int *ipi;
* register struct mount *ip:

loop:!
(23 ip = NULL: {7@‘
5 for{p = &inodelD1; p ¢ &inodelNINODEI; p++)> { éﬁ”
i: if(dev==p->i_dev && ino==p->i_nunber) { - ——
; if(i{p->i_flag&ILOCK) != D) { v \n#
E L __p=>i.flag =1 IWANT: 4

. 7
| » .
%L, if{{p->i flag&IMOUNT) 1= 0) (
i forCip = &mountl01; ip ¢ &mountINMOUNTI: ip++)
5 o e s e ooV PR EIS IR TN se_Rn) {
dev = ip->n_dev;

. e ino = ROOTING:
| goto loop:
q} Yo =
= panic{"no imt"); ~
- . ) -
k- p->i-count++; 7
. . —  p=2i.flag =1 ILOCK: g=——g¥ab¥, X
p return(pl;
4 ¥
E, ifCip==NULL && p->i_count==0)
:
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== ip = p;
}
_if{l{p=ip) == NULL)> ¢ .
printf{"Inode table overflouw\n");
- u.u_error = ENFILE: o
return{NULL >}
}

p~>i.dev = dev;
p-=>i_-number = inoj -

p~*i-flag = ILOCK:
p-Yi_count++; L | .

p=>i.lasty = =1)

ip = bread(dev, ldiv(ino+31,16));
/% g
* Check I/0 errors

* ¢
if (ip->b_flags&B_ERROR) {

brelse{ip):
) iputip)l;

return{NULL )}
)

ipl = ip->b_addr + 32*lreml{ino+31., 16);
ip2 = &p-Yi_mode;

while(ip2 ¢ &p->i_addri81)
*ip2++ = *iplée+;

brelselipl;
returnip)l;

}
V)
% Decrenment reference count of
* an inocde structure.
* On the last reference,
* write the inode out and if necessary.,

#* truncate and deallocate the file.

*/

_ _iputi{p)

| struct inode *p:
{

register *rp}

rp = pi

if{rp-2i_count == 1) {
rp->i_flag =1 ILOCK:
if({rp~2i_nlink == 0J) {

itruncirpl;
rp-2i-node = 0!

ifree{rp->i_dev, rp-2i_.nunber):;
}

iupdatirp, time):
prelel{rp);

rp-2i.flag = 0;
rp-2i.numnber = 0;

¥
rp=?i.count--;

prele(rp);

- SRR
i
| — — — — — — — — — — — —_——_ — — — ————— — ———_———_ ——————— i ——— ——

Red Y e - X of z od+ NS e e e X
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L; : Va¥ -
i’ 2 A § *-"“~1k%57400+— Vmoéé{_AV ‘
Wﬂ MOV()

i * Check nccessed ond update flngs on v
— % an inode structure. ———— ———— ——-@6&55’( 6
# If either is on. updnte the inode

g * set to the argument tnm.

= x/ R e N N = = : =
: iupdat(p, tm)

. int apy T Nve—— R 1 (RS R e . e =2
' int *tm;

-

register *ipl, *ip2, *rp; e .
. ix.nt_t.bp,. e 5 _— = = = — — —
. rp = py —
. if{{rp- >i-flng&(lUPDlthC)) 1= 0) { (
'.; if( ﬂetfsi.&p_llw)
> return’ \

i = rp=>i_number+31;
bp = bread(rp->i.dev, 1div(i,163);

R

B ipl = bp->b_addr + 32xlrem(i, 162
ip2 = &rp-i.node;
ﬂ: whil -2 ¢ 5 ]
¥iplts = *ip2++;]
. if{rp->i_flag&lACC) { = <
*ipl++ = timelOL
¥ kiples = timellds
-
r > else \
— ini 2% 23
E i frp- >|-flag&IUPD) { \
B !lp]tt E R A X
/ *ipl++ = *%tm; ,)
' 3

buritel(bp):

E ’

Vg

* i d

* with the specified inode structure.
X * i d
a #* in reverse order. This FILO

& i i i in.

* ¢ contiguous free list much longer

#* than FIFO

#*/

2

int *ip;

[ {

: register #%rp, *bp, *cpi
5 int #*dp, *ep:

3

4 rp = ip}

if({rp=->i-mode&( IFCHRLIFBLK)) != 0)




May 27 10:59 1%76 iget.c Page 4

return;
for{ip = &rp->i_addr(71; ip >= &rp-Yi_addri0l; ip--)
if(*ip) { ==
if{{rp->i_mode&ILARG) != 0 {
bp = bread{rp->i_.dev, *ip); iy . -
for{cp = bp->b_addr+510; cp >= bp->b_addr: cp--)
if{*cp) {
iflip == &rp-2i.addri?1) {
dp = bread(rp->i_dev, *cp);
for(ep = dp->b_addr+510; ep >= dp->b_add:
B : if(*ep)

free(rp->i_.dev, *epl;
brelse{dp);

}
Y . free{rp->i_dev, *cp)] | Nan N
¥
. S Sy __brelse(bpd; . ) S
¥
free(rp-2i_dev, *ip);
*ip = 0;

}

rp->i.mode =& ~ILARG:
rp-i-sizel = 0;
rp->i-sizel = 0;
rp=>i-flag =1 IUPD:

}
e
* Make a new file. e A
/ V. 3
neknode{mode ) ,mﬁ\' B ¢,in
{ , g(#?/ = [f/
register *ip; L A Q: Vi ¢
; B S
ip = iallocCu.u_pdir->i_dev); oL 2 w
if Cip==NULL) \ [
return¢NULL ) w"/’,
ip->i-flag =1 IACCIIUPD; } W A
ip-?i.node = model IALLGC: 0
ip=>i-nlink = 1} [ (7\
ip-2i-uid = u.u_uid;
ip=Yi-gid = u.u_gid; f
wdirdip);
returntip); e
¥
7 *

#* Yrite a directory entry with

* paraneters left as side effects

* to a call to namei.

%/
wdirdip) =
int *ip;
{

register char *cpl., *cp2;

|
| 1
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w.u_d

= cpl = &u.u.dent.u_.nanel01;
3 fo

*¥cpl++ = *cp2++;

E——  u.u.count = DIRSIZ4D;
u.u.segflg = 1;
w..u b.s.._Lt.u_._u-mt.’

writei{u.u_pdir);

i 3
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4
#include "../paran.h”

i;nclgdg__LLLu;gr h" x5
$include *../systm.h"

#include "../proc h*

$include "../text . h"

$include "../incde. h"
" $include "../seg.h"

#define CLOCKI 0177546
#define CLOCK2 0172540 A P

£ x
Bt # Icode is the octal bootstrap
* program executed in user mode
% to bring up the systen.

#/

k- int icodel 1 = P _

' {

| 0104413, /% sys execi init} initp */

C oocooi 4,
0000010,
goaov?vey., /* br . %/
0000014, /% initp! init; 0 */
coooooo,

'[F 0062457, /% init! <(/etc/init\0> */
0061564,

; 0064457, = I

; 0064556,

~ 0000164,

R

| (a

| * Initialization code.

* Called from m40.5s or mné45.s as

. * soon as a stack and segmentation

: * have been established.

?ﬂ * Functions!

3 * clear and free user core

o * find which clock is configured

4 % hand craft Oth process

% * call all initieclization routines

; * fork - process 0 to schedule

r * - process 1 execute bootstrap

E: *

P * panic! no clock -- neither clock responds

s * loop at loc 6 in user mode -- Zetc/init

{ * cannot be executed.

3 */

. maind) 5

-

. extern schar:

& register i, *p;

AN

/%
* zero and free all of core
* /7
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updlock = 0
e = 0 o el BETRREY - -

UISD->r[0]1 = 077406
SECT RS S ACR BT 4

UISA->rl0) = i;

if{fuibyte(0) < 0)
break:

— clearsegfi); L

naxment+;

nfree{coremap, 1, i);

it+]
b
if{cputype == 70)
=N for{i=0; i<62; i=+2) {
UBMAP->rLlil = i<<12;
UBMAP->r[i+1] = 0
3

printf{"men = %1i\n", moxmen*5/16);

maxmen = min{maxmen, MAXMEN):;

nfree(suapmap. nswap. swuplo)d;
/%

* determine clock

*7
UISA- = ;

UISD->r[71 = 077406
lks = CLOCKI1;

if(fuivord(lks) == -13 {
lks = CLOCK2:

if{fuivord{lks) == -1)

panic{®no clock®);
}
/%
* set up system process
*/

procl0].p_addr = *ka6;
procl0l.p_size = USIZE:

proclO0].p_stat = SRUN:
procft0l.p.flag =| SLOADISSYS;

u.u.procp = &procl01;

' ]
* sgt up Jknn“nl i'ﬂﬂd!s
*¢

*lks = 0115;
cinit );

binitd);
iinitf);

roctdir = iget{rootdev, ROOGTINO);
roctdir->i_flag =& ~ILOCK:

u.u.cdir = jget{rootdev, ROOTINO);
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e w.u_cdir=%i_flag =& ~ILOCK:

P S

* make inii procesk

- * enter scheduling loop Rk

* with system process
*7

S Ptresepraee Yy = B At

expand{USIZE+1);
Bl Y (50T e PR T s 1D SR e SRR
copyocut(icode, 0., sizeof icode);

F: P ]

* Return goes to loc. 0 of user

* code just copied out.
#*7
o B ok 1| b s N

sched():

* Load the user hardware segnentation

* registers from the software prototype.

i * The software registers must have

* been setup prior by estabur.
*/

sureg()
{

register *up, *rp, ai

@ = u.u_precp-’p-addr;
up = &u.u_uisall6l;

rp = &UISA->ril61;
if{cputype == 402 {

up =- 8;

; rp =- 8;
}
while(rp > &UISA->r[01)

¥--pp = ®--up + aj

if{{up=u.u_procp->p.textp) = NULL)

@ == up-rx.caddr:

i up = &u.u_uisdl{163;

rp = &UISD->rli6l1;
if{cputype == 40> {

up =- 8;
rp =- 83

}

i while(rp > &UISD->rf01) {
k==prp = ¥k--=Uup;
if{{*rp & WO) == 0)

rpl(UISA-UISD)/2] == ai

2 g o AT B
57l (s SRR f-tﬁ-‘t?’""-:%fﬁ'hﬁ‘ﬂ\ﬁ_' AR X
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#*
* registers to inplement the 3 pseudo

_ % btext
* as arguments.

% The argunent sep specifies if the ——

* text and data+stack segments are to

if(sep) {
if{cputype == 40>

goto err;

ifinsegint) > 8 11 nsegi{nd)+nsegins) > 8)

____goto err] = R ). S

if(nseg(nt)+nsegindd+nsegins) > 82

goto err:

. iftnt+nd+ns+USIZE > maxmen) =
goto err;

o = 03
ap = &u.u-uisal01;

dp = &u.u_uisdl01;
while(nt >= 128) ¢

edpir e CIZRNCEY LR - .o .
kap++ = @l

o =+ 1283

nt =- 128;
}
iftnt) ¢
S xdp++ = ((nt-13<<B) | RO
xap++ = aj
TP s SRb e i S TS
if(sep?

whileCap < &u.u_uisal81) {

xap++ = 0

(s S AR S SRR ¢ | L,
3

a = USIZE;:
while(nd >= 128) (
#dp+s = (127¢<8) | RUW:

xap+t = Qi

=+ 3
nd =- 128;
3
ifind) {
} xdp++ = ((nd-12<<8> | RW:
*ap++ = a!l
g =+ nd;
Y
 whileCap ¢ &u.u.uisalB8l) {

*dp++ = 0;
xgp++ = 0
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if(sep?

while(ap ¢ &u.u_uvisalléel) ¢
*dp++ = 03

*ap++r = 0

b

a =+ nsi

while(ns >= 128) {
a =- 128;
ns =- 128:;
*¥-=dp = (127<<8) | RW:
*--ap = @}

¥

ifins) {
*¥~-dp = ((128-ns3{<8) | RW | ED:
¥--ap = a-128};

}

if{!sep) {
ap = &u.u_uisal01;
dp = &u.u_uisal81;
while(ap { &u.u_uisal81)

#dpt+t = kapt+;
ap = &u.u.uisdl01;
dp = &u.u_uisdl81;
vhile{ap ¢ &u.u_uisdl[81)
kdp++ = kap++}
¥
sureg( 3;

return{0);

err!
u.u_error = ENOMEN:
returni{-1);

¥

/%

* Return the arg/128 rounded up.

*/

nsegfn)

{
return{{n+i27)>>7);

}

. 2 1S s e % AR . - 3 ' TP Cramy oty
9 RS S R TR - i SRR v TR G s
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, A
| ’k
% Structure of
| * arrays. Consists of non-zero count
———%—and

* contiguous units.

* the swapmap unit is 512 bytes)
re —increesing and-

* the list is terminated with the

* firgt zero count.

*/

{
—_char *pn_size:
char *m_addr;

}3

Pk,
: * Allocate size units from the given
— * map. Return the base of the allocated
¥ space.
* Algorithm is first fit
%/

struct nep *np;
{

register int a;

register struct map *bp:
for (hp = npi: bp->m_size; bp++) {
if (bp->m_.size >= size) {
@ = bp->n_addr;
bp~>m_addr =+ size;
if ((bp=->n_size =- gsize) == 0)
; do {
ﬂ : bptt;
(bp~1)->m_addr = bp->n_.addr:;
} while ((bp-1)->m_size = hp->n_size);
return(al;
¥
}
return{0;
}
/x
% Free the

* of>size“units into the specified map.
I * Sort aa into map and combine on
¥ one or both ends if possible.
; */
nfree(np, size, aa)
_struct map *nap;
{
l register struct map *hbp:

register int ti




Sep 11 17:30 1975 malloc.c Page 2

register int a!

e = ea;

for (bp = np! bp-S;:;&J;<=a &4 bp-dm_size!=0; bp++);

{bp-1)->n_size =+ size;
if (at+size == bp->n.addr) {

if (bpdmp && C(hp-1)->n_addr+(bp-1)->n_size == a) (

(bp-1)->n_size =+ bp->n_size;
 while (bp->n_size) {

bp++;
e S=L L0 A (bp-1)->n.addr = bp-dn.addr;

(bp-1)-dn_.size = bp-dn_size;

¥
} else ¢

if (a+size == bp->m_addr && bp-)n_size)r(
bp->m_addr =~ size;

bp->mn_size =+ size:
} else if (size) do {

t = bp->n_addr;
bp-’m.addr = al

a = t;
t = bp->n.size)

bp->n_size = size)
bp++;

} while (size = £}
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=3

$#include ".. /paran.h”
Eiese * _Zinode K 000000000000

#include "..Zuser.h*
~$include ", . /systn. h" St

#inciude "../buf.h"

7 x
— % Convert o pathname into a pointer to

* an inode. NHote that the inode is locked.
ey - et IS5

* ruﬁé = function called to get next char of name

* &schar if neme is in system space
= flag = 0 if nomne ix Sought -
* 1 if name is to be created
B -2 ¥ nane iy to by dSeletey - - -
*/
-nanei{func, flag)
int (xfunc){);
B S s R
register struct inode *dp;
- register cJ
register char *cp: 5
int eo, *bp: g{o Nz )
e—— - S Lpﬁ i 3

* If name starts with */’ start fronm
% proot) othervise start from current dir

*/

dp = u.u_.cdir;
if({c=(xfunc){ ) == 2/27)

dp = rootdir; £
igetldp=>i_dev, dp-i_nunber)ig—_\yumn’

vwhile(c == */%)

1 5 c = (xfunciC):
iflc == "\0’ && flag != 0) ¢
u.u_error = ENOENT:
goto acut:
b
cloop!
g
% Here dp conteins pointer
* to last component matched.
*/
o iftu. u_error)

goto out;
if{c == *\Q@’)>

returnidp);

e
* 1f there is another component,

* dp must be a directory and

S T . B T g




e
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* must have X permission,
*/

if((dp->i_mode&IFHT) I= IFDIR) {
u.u.error = ENOTDIR:

goto cut!
)
if(access{(dp, IEXEC)»)

goto out! : S
s = =

#* Gather up name into
* users’ dir buffer.
*/

cp = &u.u_dbufiOl;
while(c!="/? && c!=’\0’ && uv.u_error==0) {
iflcp < &u.u_-dbuflDIRSIZI)
¥cp++ = CJ
c = (*funcl{);

}
while(cp ¢ &u.u.dbuflDIRSIZI)
¥cp++ = ‘5073
while(c == */'3
c = (*funcl{);
if(fu.u_error)

R RO e s, |\ U i
i <.
* Set up to search a directory.
*/

u.u_offsetl 11 = 0;
u.u_offsetl 01 = 0:
__u.u.segflg = 1}

eo = 0; ‘

uw.u_count = ldiv(dp->i_sizel, DIRSIZ+2);

bp = NULL:

Toeteept s — |

/% 1
* If at the end of the directory.
* the search failed. Report what \
* is appropriate as per flag.
*

‘ | ¥
iftu.u_count == 02 {
if(bp != NULL?

brelse(bp):
if(flag==1 && c==°\0"}) {

iftaccess(dp, IWRITED))

goto out:
u.u_pdir = dp;
if{eo)

u.y-o?fset[l] = go-DIRSIZ-2; else

BRI e I pors RER XA
<l SR __._____L_..__....._
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dp-)i tlg_g_gl 1UPD:
return{ NULL);

|

r = ENOENT;

o S W
o

[~ M |
| <3 |
o0

e

[~}

* If offset is on o block boundary.
¥ read the next directory block.

* Release previous if it exists

*/ \
if({u.u_offsetl1140777) == 0) { _ we/f%
if(bp 1= NULL) 2 / ¢co
brelsel(bp); . +1D
4 A bp = bread{dp->i_dew. =S Do A
bmap(dp, ldiviu.u_offsetl 11, 512))3);
}
2 /

*
* Note first empty directory slot
* in eo for possible creat
*
*
*

String compare the directory entry
nt

If they do not match, go back to eloop.

*/ =
c £
b_ﬁ -
u.u_offsetl 11 =+ DIRSIZ+2;
U.u.count--;
iflu.u_dent u_.ino == 0) { . -
if(eo == (1) = 20 tS X;Vsk lJaﬂL»S(0+
eo = u.u.offsetiil;

. goto eloop:
) ;
for{cp = ; ++

. if(*cp != cplu.u_dent.u_.name - u.u_dbufl) A&

goto eloop!

/%
* Here a component matched in a directory.

* If there is more pathname, go back to

* cloop, otherwise return.
*/

if(hp != NULL)
brelse{bp);
if(flag==2 && c=='%0’) {
iflaccess(dp, IWRITE))
o goto out:
returnidp);

‘bp = dp;}}:aev:
iput{dp);
dp = iget{bp, u.u_dent.u_ino);
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if(dp == NULL)

return{NULL };
goto cloap:

% Return the next character from the

aut:
iput{dp);
return{NULL 3;
)
P

* kernel string pointed at by dirp.
*/

schar)
{
return{*u. u_dirp++ & 0377);
}
e

# Return the next character from the

* user string pointed at by dirp.
*/

uchar{)
{

register ci

c = fubyte(u.u_dirp++);
if(c == -1)

u.u_error = EFAULT
return{c);

WS

- - -
b ai s oo e d AN o s L . A o

——

R s B SRS
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—— EREEERES=S

§include "../paran.h”

. #include . /systa . h® —
$#include "../user.h"

oo inctude * _Zinode By g 2l =
$include "../file.h"
$include " In.g h®
V. ’ 5 e o 2= =Cosl SRR uCroiemel ol 7]
* Max allocwable buffering per pipe.
* This is also the max size of the SCUSN === Tosaial -
* file created to implement the pipe.
u * If this size i
* pipes will be implemented in LARG

% files, which is probably not good. — B

*

*/
[ Rdefine PIPSIZ 4096 el

P

% The sys-pipe entry.
% Allocate an inode on the root device

* Allocate 2 file structures.
* Put it all together with flags

*/

i
oot Zrzrte—= r']

register *ip, *rf, *uf;

int r;

ip = ialloci{rcotdev?;
ifCip == NULL)D

return;
rf = falloc{);

if(rf == NULL) ¢
iputCipd;

return:

)
U r = u.u-.ar0OlROI:
wf = fallocf):

iftuwf == NULL) ¢
rf=>f_count = 0

u.u.ofilelrl = NULL:
iput{ipi;

return:
3

u.u.ar8lR1l = u.u_ar0LROI;
u.u.arQLRO] = r;

wfi->f_.flag = FWURITEIFPIPE:

% wf->f_incde = ipJ
| rf->f_flag = FREADIFPIPE:
] rf->f_inode = ip!}

ip-?i-count = 2;
3 ip->i_flag = IACCIIUPD:

ip->i-mode = IALLOC:
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7 *

#* Read call directed to a pipe.
#*/

readpl fp?
int *fp;

{
register *rp, *ip:

rp = fpi

ip = rp~>f_inode:

/% pa)

* VYVery conservative locking. _jizfl i

~ plock(ip);

/¥

#* If the head (read) has caught up with
% the tail (write), reset both to 0.

*7

if({rp->f_offsetl1] == ip->i.sizel) {
if{rp->f_offsetl1] !'= 03 {

rp->f_offsetl 1] = 0;
ip-i_sizel = 0:

ifCip->i-mode&IWRITE) {
ip->i_-node =& ~IWRITE:

wakeuplip+l):

H

Ve
% If there are not both reader and

* uriter active. return without
# satisfying read.

*/

preledipl;
iflip->i_count ¢ 2}

return;
ip->i.mnode =| IREAD;

sleep(ip+2, PPIPE);
goto loop!

}

/%
#* Read and return

*/

u.u_offsetl01 = 0; l (Jg
v.u_offsetl 1] = rp->f_offsetl11]; fe)

readilip); N
rp->f_offsetl1] = u.u_offsetl 11 % e

PEELR 1) Sowmmm T s
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3

P -
* Write call directed to a pipe.
k]
writepl{fp)
{

register *rp. *ip, cCi

rp = fp

ip = rp=-2f.inode’
€ = u.u.count;

loop!

Aj; If all done, return. /7 )
. ok ¥4 2/

plock(ip)i —— /
if(ec == 03 {
prelelip);

u.u_count = 0;
return:

¥

i
* If there are not both read and
i uritiosides of the sipe sckbive.
* preturn error and signal too.
*/

ifCip=>i_count ¢ 23 {
prelelip);

__ u.u-error = EPIPE:
psignalu.u_procp, SIGPIPE);

returni

¥

/%

* If the pipe is full,

* wyait for reads to deplete
* and truncate it

*/

ifCip-di_sizel == PIPSIZ) {
L : ip=>i_node =] IWRITE:
prelelipl;

sleeplip+l, PPIPE):
goto loop:

¥

/%
* Write what is possible and
* loop back
#*7
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u.u_offsetl01 = 0:
u.u_offsetl1]1 = jp-di_sizel;
u.u_count = min{c, PIPSIZ-u.u_.offsetiil);
c == y.u_count} T )
writeilip)l; [
ez prelelip); ~ . GRS
; ifCip->i_-mode&IREAD > {
ip->i_.node =& ~IREAD;
wakeuplip+2);
}
goto loop:
S
-
o
* Lock a pipe.
* If its already locked,
* set the WANT bit and sleep.
*/
plock(ip)
int *ip;
{
register *rp;
4 rp = ip;
4 while(rp-3i_flag&ILOCK) {
rp-2i.flag =1 IWANT
sleep{rp, PPIPE):;
¥
rp~>i-flag =1 ILOCK;
}
Ve
* Unlock a pipe.
# If WANT bit is on. =
* wakeup.
L * This routine is also used
d # to unlock inodes in general.
*/
prele(ip)
int *ip;
{
i register *rpi
rp = ipi
rp->i.flag =& ~ILOCK:
if{rp->i_flag&IMANT > {
rp->i_flag =& ~IWANT;
% vakeupirp);
¥
¥
"»*'H L S R ESP SIS ST Ry D e Gl S T TR S i

&*ﬁ“&;——————————-—————- e o e B i S Zammi e b s Anmaes  GShE SUDEND. SIRDES  SEINEDN
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#

| $include "../paran.h"

-~ #include ", . /seg.h" - — ==
#include "../buf . h"

-~ #include ". . Zeconf . h"
#include "../systm.h"

—

V]
% Address and structure of the =
# KL-11 consale device registers.

®/ -
struct
% {
int rsr;
int  rbri — —
int XSr )
— Int — whng
¥
, char ¥nsgbufp nsgbuf; /% Hext soved printf chaoracter %/
I

# In case consocle is off.,
% panicstr contains argument to last

* call to panic.
= aa
char *panicstry

s
* Scaled down versicn of C Library printf.
J * Used to print diagnostic information
% directly on console tty
# Since it i not interrupt driven.
# all system activities are pretty much

* suspended.
' % Printf should not he used for chit-chat
*/

: printf(fmt, %1, %2, x3.x4,x5,x6,%x7,%x8,x%,xa,xb,xc)
char fntl 1;
{

register char *s}

_register *adx., ci
adx = &xi:

vy

loop:!
while{{c = *fut++) 1= *%?) {
if{c == ’5\0°)
E return;
putchar(c);

¥
c = xfpt++;
ffle ss g 1] ¢ we *}* L} gomw g?y
printni{*adx, c=='0’?7 8! 10} .
A il
s = #®adx;
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whilel{c = *g++)

putchar{cl;
3

adx++; )
e TSR AISIRORRE e [ 5 e e o
H

7 *
* Print an un

isigned integer in base b, b
*/

__printn{n, b)

{
register aj

~_if(a = 1ldiv(n, b))

printnia, bJl;
__putchar(liren(n, b) + *0°’);

Print a character on console.

Attempts to save and restore device
status.

If the suitches are 0, all
printing is inhibited.

Whether or not printing is inhibitedQ

the last MSGBUFS characters _
are saved in msgbuf for inspecticn later.

LA AR B K B AE BN AR G

* /
putchari{c)

{
register rc, s, timnoi

rc = ¢}

if (rc!=’\0’ && rcli=’\r’ && rcl=0177) ¢
*msgbufp++ = rc}

if (msgbufp >= &nsgbuflMSGBUFS1)
nsgbufp = nmsgbuf:

}

if{(SH->integ == 0)
return;

tino = 30000

e

* Try waiting for the conscle tty to come ready.

* otherwise give up after a reasonable time.
*/

while({KL->xsr&0200)==0 && --timo!=0)
i

if(rc == 0)
‘return:

s = KL->xsr;
KL->xsr = 0;

KL=>%xbr = rc;
iftee =% 2\Np’ ) {

putchar(’\Nr’ 3}

k BT — : L £ RS SR
b

e SRR SR SHNED I SR —— — G — . C— —— — — —  — — —  —
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gutchnr(ﬂl??):

putchar(0177);
b3

putchar(0);

KL=->x%spr = g} —

}

7 *x

* Panic is called on unresolvable
* fatal errors.

% It syncs, prints "panici mesg" and

* then loops.
*/

panic{s?
char #*s; B =y o

{
panicstr = 53 o S

update( )
printf{“panic: %s\n", s);

ford;:)
,,,,, _idled )

Ve

% prdev prints a warning message of the
¥ form "mesg on dew x/y".
% x and y are the maojor and minor parts of

* the device argument.

*/ Z
prdev(str, dew)
{
S printf("%s on dev %Z1/%1\n", str, dev.d_mejor, dev.d_mninor)
¥
e ot T

____1_dgignn_nninis_n_nLngnniii;_£nnng,
* a device driver.
% It prints the device, block nunber.

* end an octal word (usually some error

% status register) passed as argument

*/
deverrori(bp., ol, o023
int *bp;
{
register *rbp:
rbp = bp
; prdev("err", rbp->b.dev);
printf{"bn%l er%o %o\n", rbp->b_blkno, ol, 02);
)
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R
. #include ". . /paran.h™
~_#include ". /inode.h"

#include ".. /user.h"
#include *® Zhuf _h"

#include ". . /conf.h"

. #include ", /systm h*

.
7%

* Read the file corresponding to

____1_Lh£_inndg_pninigd_nt_hg_ihg_mnguagnt

* The actual read arguments are found

F___z_in_hhg_znninhigs=
* u_.base core address for destination
* u.offset byte offset in file
* U.count nhumber of bytes to read
g ® _ u.segflg  read to kernel’user
*/

readi{aip)

struct inode *aip;

{
int *hp; ==
int lbn, bn, on; A
register dn, n;
register struct inode *ip; 2
ip = aips ! e
if(u.u_count == @)
return;
ip->i-flag =1 IACC:
K if{Cip->i_mode&IFMT) == IFCHR) {
(*cdevsu[ip-)l-nddr[Ol.d-najor].d-rend)(ip-)i_cddr[OJ)J
return;
3
do {
Ibn = bn = lshift{u.u_.offset, -9);
on = u.u.offsetl1] & 0777:
n = nin(S512-on, u.u_count);
if¢Cip->i_mode& IFMT) != IFBLK) ¢
TheeL e X = dn = dpcmplip~>i_size0&0377, in-)i-;Jzeljw
u.u-offsetl0l, u.u_offsetlil); e
iftdn <{= 0) -
return;
£ n=mnin(n, dn);
if ({(bn = bmapCip, lbn)) == Q)
- return;
©odn = ip-Yi_dev;

} else {

(

dn = ip->i_addr(01;
L . 5 rablock = bn+i;

] gpéc}all CTr

)
= _if (ip=>i_lastr+i == 1lbn) WA

else

bp = breadal(dn, bn, rablock); ¢ ——

S

bp = bread{dn., bn):




~ -

4 &
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ip=2i_laster = lhn;
iomove{bp, on, n, B_READ):
S SR e S 7 T e -

} while{u.u.error==0 && u.u.count!=0);

Pk

* Write the file corresponding to

% the inode pointed at by the argunent —
* The actual write arguments are found
#* in the variables:

* u-base core address for source

» u_affset byte offset in file

* u.count nunber of bytes to write

* u.segflg = write to kernel/user X
*/

writeif{aip) S =
struct inode *aip:
{

int #*bp;
int n, oni

register dn.: bni
register struct inode *ip;

ip = aip’

ip->i-flag =1 IACCIIUPD:
if((ip->i_mode&IFHT) == IFCHR) {

(*cdevswlip-Yi-addriO0).d.majorl.d_writed(ip->i_addr[01);
return;

}
if (u.u_.count == 0)

return:

do {
__bn = lshift{u.u_offset, ~9)3;

on = u.u.offsetl 1] & 0777
n = nin(5i2-on, u.u.countl;

if({ip->i_-mode&IFMT) != IFBLK) {
if ({bn = bmap(ip, bn)) == 0

return;
dn = ip->i._.dev:

y else \Hy\'é[ VVI/\D
dn = ip-Yi.addrl01; 97 AT Jé

iftn == 512 A re4a
bp = getblk(dn, bn); else L éaiféi
bp = bread(dn., bn);

ionovelbp, on. n, B.WRITE)D:

if{u.u_error = 0)

brelse(bp); else

if ((u.u_affsetl 11&07773==0)
bawrite{bp) else

bdwrite(bhp:
if(dpcnplip->i_sizeO&0377, ip->i_sizel,

u.u_offsetl01, u.u_offsetl 11 ¢ 0 &&
Cip~>i_mode&( IFBLK&IFCHR)Y) == 0) {

ip->i-sizel = u.u_offsetl 0]
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ip=>i.sizel = u.u_offsetl 11’

b

SR Bl L - © - ip=>i-fiag =1 JTUPD] .o

A} while(u.u_error==0 && u.u_count!=03;

/&

#* Return the logical maxinunm
* of the 2 arguments.

char *a, *b}
{

n::(uwa) ¥t \
/
/
|
\

ifta - h) - e
returntal; e l}
returni{b}; e s
) AT EX__
A
/o \. e )
* Return the logical minimun \\7
# of the 2 arguments. // e
*®/
minta, b) r
char *a, *h;
| \
if(a < b) )
return{al;
return{b)} _,///
}
/%
* Move ‘an’ bytes at byte locatien
* &bp->b_addric] to/from (flag) the
* user/kernel (u.segflg) area starting at u.base.
* Update all the arguments by the nunmber
# of bytes moved.
* -
* There are 2 algorithns,
# if source address, dest address and count
* are all even in a user copy:
* then the machine language copyin/copyout
* is called,.
* If not, its done byte-by-byte with
* cpass and passc.
*/

ionove{bp, o0, an, flag?
struct buf *bp;

{
register char *cp;

register int n., ti

n = an!
cp = bp->b_addr + o]

iflu.u_segflg==0 && ({n | cp | u.u.basel&01)==0) {

& 5 1 SR ES P i'r'.y"-,'vg s
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if (flag==B_WRITE)>

|
g
: cp = copyin(u.u_base, cp, n): 1 ng bl €Y
else VO Rddna
cp = copyout{cp, u.u_base, n}J; [
- i tepdr A : ol e
; u.u.error = EFAULT: / <\1&(‘ it //
returng
3 ) [
;7 U.u-base =+ n; = =
! dpadd{u.u_offset, nd:
— WU Count == _pn; —
: return: e
?_.‘.} 3 e
P
E if (flag==B_WRITE) { ]ﬁ -
E»- whiletn==) ¢ > . 5,54'6
4 if ((t = cpass()) ¢ 0) | ][e o B
- - SRR T Sl return; — D — r
J ¥cpt+ = t // /V“X
o b "/mg
8 } else \ (66) 4
%__ — while (n==)

if{passci{*cp++) < 0)
—return;

"",’W'.""%mr L

" '[Ul" e "Tb ‘.ﬁgﬁ.n— | r‘gﬂ}‘ '"'!"'q]' »y

Fyqsmwﬂﬂvvr

B I o I o R N I T e v L Ty P - s g e s e e i SLERIG Ml ol e o bt g LR L L e s i L STRSATS o Btk >
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#include *../paranm.h"
$include ". . /systn.h”

$include "../user.h"
$include ". . /proc.h"

$include "../incde.h"
$include "../reg.h"

7 *
* Priority for tracing
*/

$define IPCPRI O

S x
# Structure to access an array of integers.

%/
struct

{
int intal 1;

¥

/
Tracing variables.

Used to pass trace conmmand from
parent to child being traced.

This data base cannot be
shared and is locked

* R X ¥ ® ¥

* per user.
*/

struct

int ip-lock:

int ip-req!’
int ip-addr}
int ip_data;

* Send the specified signal to

* all processes with ‘pgrp’ as

* process group.
* Called by tty.c for quits and
* interrupts.

*/
signal{apgrp., sig)l
{
register struct proc *pi
int pgrp:
u if ({pgrp = apgrpl)==0)
returni
for{p = &procl01; p < &proclNPROCI: pt+)
if(p->p_parp == parp)
psignall{p, sigl;
. } ;

e i S B IR TS - ¢ S ARV ER T e A Zeet S
R e L L - S e i
— . A S— — . T—— W— — ——— -_-P»——_ S S — o—. - . A— <
- _— - " - SO e et amte MR PSEREEREENL ade. P Q2o

Ll e By RReerIy Ao St diRn . ¢
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# Pt 3
* Send the specified signal to

% the specified process
#*/

— psignali{p, sig)
int #p;

- char xsig:
{

register #rp;
iflsig >= NSIG)

return;

} rp—K _pi—

if(lrp->p_sig != SIGKIL)
rp-3p.sig = sig
if{rp->p_pri > PUSER)
rp=2p.pri = PUSER: —
if(rp->p.stat == SSLEEP && rp->p.pri>0)

W(rp):

¥

P
% Returns true if the current
* process has a signal to process.
d * each time a process enters the
% systenm
* A signal does not do anything
% directly to o process; it sets
* a flag that asks the process to

L * do something to itself
: *®/

issig()
{
register nj -
register struct proc #*p:
F__
p = u.u-procp:
Lot T) ORI BB I
if (p~>p_flag&STRC)> {
stop( 3
- if ({n = p->p_sig) == 0
4 return(0)}
4 }

if{lu u_signallinldl) == 0)
return(ni;

3
return{);

} 3
e L L
* Enter the tracing STOP state.
% In this state, the parent is
* informed and the process is able to

... * receive commands from the parent
*/
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stopil)
{
= register struct proc #*pp. *cpi
. Yagop! ) P D
Cp = u.u.procp’
et if(cp->p_ppid !'= 12
: for (pp = &procl01; pp ¢ &procINPROCI;
if (pp-dp.pid == cp->p_ppid) {
wakeup(pp)i
cp-dp.stat = SSTOP:
g sutch();
} if (Ccp->p.flag&STRCI==0 Il procxmt())
: returni
goto loopi
¥
exit();
}
3 /

Perform the action specified by

the current signal.

if(lissigl))

psigl )

/
ig()

*
*®
*
# The usual sequence is!
*
*
*
s

register n, p’

register *rp;

rp = u.u.procp’
n = rp-’p_sigi

rp-*p-sig = 0}
if{{p=u.u_signallnl) 1= 0) {

u.u.error = 0;
iftn != SIGINS && n != SIGTRC)

y.u-signalinl = 0
n = u.u_ar0[R6] - 4;

grow{n?l;}
suword{n+2,; u.u_.ar0lRPS1);

suword{n, u.u-arQ0LR71);
u.u_arQlR61 = ni

u.u_ar0LRPS] =% ~TBIT:
u.u_ar0[R7] = pi

}

return’

switchin) {

case SIGRIT:
case SIGINS:

case SIGTRC!
case SIGIOT:

case SIGEMT:
case SIGFPT:

case SIGBUS:

R A T
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case SIGSEG:

case SIGSYS:

A S e L e g 7 o - e X AN G SRR =
if{core( )
e = 0200

}

u.u_argl0l = (u u_ar0lROILLBY | 03
exit{);
S T e e e ceeline s Ty =

’% S oy MU oy L L8

# Create a core inhgé én th; file "core"

* If you are looking for protection glitches.
s

* there are probably a wealth of them here
% when this occurs to a suid commnand.

¢
% It writes USIZE block of the e
#* user.h area followed by the entire

* datatstack segments
*/

Lo gorel) 5y f s

{

~register s, ®ipj
extern schar;

u.u.error = 0

u.u_dirp = "care”;
ip = namei(&schar, 1):
ifCip == NULL) {

if{u.u-error)
WY return{Ql;

ip = maknode( 0666
if (ip=sNULL)

return{(0);
3

if(laccess(ip, IWRITE) &%
} Cip->i.mode&IFMT? == 0 &&

u.u_uid == u.u_ruid) {

itruncdipl}
u.u_offsetli 01 = 0i
u_offsetli 11 = 0

.u.base = &u;

.u-count = USIZE*64;
.u-segflg = 1;
writeidip)i

F i - A

€ = u.u.procp->p-size - USIZE:

estabur(0, s, 0, 03
u.u_.base = 0

I u.u.count = s%64;
u.u_segflg = 0;
uriteiCip):

)
| iput{ipd;

returnf{u.u_error==013>;
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7 *

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

*/

groui{sp)
char *sp;

: {
register a, si, ij

if{sp >= -u.u_ssize*64)

return{0);

k’ i = ldiv{-sp, 64) - u.u_ssize + SINCR}
if(si <= 0)
. raturatly)

if(estabur(u.u_tsize, u.u_dsize, u.u.ssize+si,
SO O SR B 00, 157 3 5\ 4 (G ¢ b 3

Uu.u.sep?)

expand(u.u_procp->p_size+si);

E @ = u.u.procp-dp_eddr + u.u_.procp-dp.size;

for{i=u.u_ssize’ i i-=) {
g==y

copyseg(a-si, a)J;
}

for{i=si; i; i=-=)

clearseg(--a);

U.u.ssize =+ gij
return{id;

}

e
* sys-trace system call.

*/
ptraced )

{
register struct proc *p:

if u.u_argl2] <= 0) ¢

U.u-procp->p_.flag =1 STRC:
return:

¥
for (p=proc; p < &procINPROCI1; p++)

if (p-dp_stat==85TOP
&& p-dp_pid==u.y_argl0]

& p-dp_ppid==u.u_procp->p.pid)
goto found:

u.u_errocr = ESRCH:
return;

found!

while (ipc.ip-lock)
sleep{&ipc, IPCPRI);

ipc.ip-lock = p->p_pid;
ipc.ip.date = y,u_ar0[ROI;

ipc.ip-addr = u.u_argll1] & ~01;
ipc.ip_-req = u.u_argl23;

p-rp.flag =% ~SWTED:

- | s P A A A g (1 G TSR s
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_setrun{pl;

vhile (ipc.ip-req > 03

e

3 {&ipc, IPCPRID
u.u_ar0[RO] = ipc.ip-data;

it Cipetp_reqg < 0

u.u.error = EIO:

ipc.ip lock = 03
! vakeup{&ipc);
}

P

# Code that the child process

#____1_1xQ;nLgs_Ln_LnnlnnLnL_th_;nnnnnd
* of the parent process in tracing.
*/

procxmt{)
{ Y.

register int i’
register int *p;

if Cipc.ip_leck != u.u.procp-dp.pid?

return{0);
i = ipc.ip_req’

ipc.ip-req = 0;

m _wakeup{&ipc):
: switch (i) {

/% read user I ;/

case 1:
3 if {fuibyte{ipc.ip-addr) == -1)
N goto error:
8 ipc.ip-data = fuiword{ipc.ip-addr);

break:

/% read user D %/
case 2!

% if (FubyteCipc. ip_addr) == =1)

goto error:

. _ipc.ip.data = fuvord(ipc.ip_addr):

break:

/% read u Q)

;EZ case 3:
B i = ipc.ip-addr;
if ¢i<0 11 i >= (USIZE{L6))

goto error;

ipc.ip-data = u.intali>>11;
break:;

/* wurite user I (for now. always an error) */

L case 4:

2 if (suiword(ipc.ip-addr, 0 < 0)
éi o sbko srror

X suivord(ipc.ip-addr, ipc.ip-data);
. break;

5‘!«

& L e
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/% write user D */

cese 5@

if (suword(ipc.ip.addr,

goto error;

break:

0) < @)

suword{ipc.ip.addr, ipc.ip.datal:

/% urite u */

case 6!
p = &u.intalipc. ip-addr>>11;
if (p >= u.u.fsov && p < &u.u.fsavi251)
goto ok:
E* for Ci=0; 1€9; i++)
- if (p == ku.u_.arOlregloclill}
' goto ok
goto error!
ok!

if {(p == &u.u_ar0LRPS1) {

S ipc.ip.data =| 0170000; /% assure user space */
i . ipc.ip-data =& ~0340; /% priority 0O */

¥

*p = ipc.ip-data;

break;

/% set signal and continue */

case 7
U.u.procp-p_sig =

ipc.ip_-data;

return{l ;

/% force exit */

- case 8@
i exit );
default!
error!
ipc.ip-req = -1
¥

return{li);

T oS P

S

2w
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#include "../paran.h"

————l#hcludew» ~Luser Yt -

$include "../proc.h"
—u__t4ﬂe4ud£—!7-/tf*%—h——f‘v——————u——~—- —

#include "../systn. h' T
-———#+n54u44—£~—4£+447

#include "..Zincde.h"

——‘—l—h&' «1-040— g o oo m “ . ’f' =3 E—

L B e

* Give up the processor till a wakeup occurs

# enters the scheduling queue ot priority pri.
% The nost imnportant effect of pri is that when

* pri{(=0 a signal cannot disturb the sleep:

% if pri>0 signals will be processed.

* Callers of this routine must be prepared for

* pngngtucg return, and check that the reason for

#* sleeping hes gone away.
*/

sleep{chan, pri?
{

register *rp., si

—

s = PS->integ:’

'
F'D_ = Uu.u p!‘ﬁl’p.

spléd);

rp->p_stat = SSLEEP:

rp->p-wchan = chan}
ra=da.nri = pril

spl0<);
iftpri > 0) {

iftissigf))

gntn psigs

if{runin != 0) {

u runin = 03

wakeupl(&runin);
¥

swtch( );
.{1.5;59())

goto psig:
} else

suwtch( )}
PS->integ = s}

return;

/

If priority was low (202 and
there has been a signal.,
execute non-local goto to

the gsav location.

% (% % (% ¥ % ¥

{see trapli/trap.c)
/

rp->p-stat = SRUN;
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aretu(u.u_qgsavl;

}

Ve

% Wake up all processes sleeping on chan.

*/
| wakeupi{chan)
| {
- -~ pegister Etruct proc ep) 00 9=
register c, i
i s . & eRRmY o 2
} p = &procli0]:
i = NPRGC;
SEAV I el . K. ¥
if{p->p-wchan == c) {
R N e N2 [l gsekruniply e e B )
: ¥
i pt+;
; Y vwhile(--i);
) —~ - — —
/%

* Set the process running’

ng * arrange for it to be swapped in if necessary.

*/
setrunip)

{
register struct proc *rp;

s rp = pi

rp->p-wchan = 0;
rp->p.stat = SRUN!

if(rp-2p-pri < curpri)
runruntt;

if(runout != 0 && (rp->p-flag&SLOAD) == 0) {

*7 runout = 0}
: wakeup{&runout);
1 3
- ¥
e
R * Set user priocrity.
* The rescheduling flag (runrun)
B * is set if the pricrity is higher
| * than the currently running process.
*/
setpridup)
; {
QF’ register *pp., p!

pp = up’
p = (pp->p-cpu & 0377)/16;

p =+ PUSER + pp-dp-nice’
ifip > 122)

p = 127

.
)

:

-
\

3

=

B

%

) [ ey PR R AR L A L S
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if(p > curpril
runrunt+;

PPp=2p-pri = pi =

* process.
% The basic idea igt -
* see if anyone wants to be swapped in:
% swap out processes until there is room; - -
* swap him in;
i ¥ repeat
* Although it is not remarkably evident, the basic -
% synchronization here is on the runin flag, which is e ——
* slept on and is set once per second by the clock routine.
% Core shuffling therefore takes place once per second.

*
H rror -- 10 i g
* this is the one panic that should be
T ——handled in a less drastic way. Its =
* very hard.
*/ =t -
sched()

F_“i__~_
struct proc #*pl;

= Pegister ssruct-proc gy - 0 . =t IS
register a, n;

—int *p2, fspass., s

Va3
* find user to swap in

532 % of users ready. select one out longest
*/

fspass = 0;
} goto loopi

runint+;
. sleep(&runin, PSWP);

loop:
spléed);
n= =1;
for{rp = &procl0l; rp < &proclNPROCI: rp++)
o iflrp=3p _stat==8RUN && (rp->p flagtSLOAD)==0 &&
rp=>p-time > n) ¢
} pl = rp;
n = rp->p_-tine;
bl

iftn == -1) ¢
runout++;

sleep{ &runout, PSWP);
goto loap:
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* see if there is core for that process
w7
findsp! s 3 z
g splOC);
Y rp = pl:
Q@ = rp-’p.size’ -
if({rp=rp->p_-textp) I= NULL)
if{rp->x.ccount == 0) = = i
a =+ rp-dx_size’
Bﬁ s = a;
_ if({a=malloc(corenmap, ald) I= NULL)
goto found2;
/% AA ot : P
| * none found,
> * look arcund for easy core
b */
spl6( )} : :

for{rp = &procli01; rp < &procINPROCI: rp++)
if({rp->p-flag&(SSYSISLOCKISLOAD) >==8L0AD &%
*47 {((rp-dp_stat==SSLEEP && rp->p_pri>=0) 1] rp->p.stat==SSTOP)
&% (fspass Il s <= rp->p.size)d)
goto foundl:

f * no easy core,
* if this process is deserving.
i * look arcund for

* oldest process in core

*/7

if{n < 3) , .
* goto sloop!
| R-® =i}

for{rp = &procl01; rp ¢ &procINPROCI; rpt+)
ifC{rp->p-flag&(SSYSISLOCKISLOAD) )==8SLOAD &&
(rp->p_stat==SRUN |1 rp->p_stat==SSLEEP)> &%

rp->p-time > n && (fspass 1| (s{=rp-dp-sized)) {
5 p2 = rp;
- n = rp->p-time;
}
§ iftn ¢ 22
=3 DRI ¢ e G o 5. % ) B :

fspass = 0;

4}7 __goto sloop:

) } else {

E -1 i fspass++)
goto findsp;

s 4 N se bt B S SRR, ()

d rp = p2i

B

; 4k

3

3 1

E:; P, ; RS S e T : '
. 2 PR AT ¢ S S e TS B TR
y %
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* _swap user ocut

*/
foundl:
P gpigg;:f et
rp~*p-flag =& ~SLOAD;
. xswapl{rp., 1, 03
; goto findsp:
/%
* sun,p_u_qu in
%/
% found2:
if{{rp=pl->p_textp) I= NULL) {
if{rp-2>x_ccount == 0) {
if{swap{rp->x_daddr, o, rp->x_size, B_READ))
goto swaper:
k. rp=-x.caddr = a;
r @ =+ rp-J)x.size!
| ¥
rp-’x_.ccount++;
¥
: rp = pl:
E if(swap(rp->p_oaddr, o, rp->p_size, B _READI)
goto swaper:
. nfree(swapnap. (rp-2p_size+?7)/8, rp-dp_addrd;
rp-’p.addr = a;
rp->p.flag =1 SLOAD:
rp-rp-.time = 0
3 goto loap!: :
svaper: b
panic{"swap error");
3

P
%7 #* This routine is called to reschedule the CPU.

* if the calling process is not in RUN state.

* arrangements for it to restart mnust have

* been made elsewhere, usually by calling vie sleep.

*/

. swtch()

3 {

static struct proc. *p;

register i, ni
register struct proc *rp;

if(p == NULL)

p = &procl01;
7k

* Remewmber stack of caller
*7

savu{u.u.rsav’;
VS

* Syitch to scheduler’s stack
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* ¢
retuf{procl0].p_addr);
loop!
el e TRIRpRT-wo s - 4 S -~ g LIP
rp = pi
p = NULL:
n = 128;
R . L s o, R ST e
* Search for highest-priority runnable process
P e e P i oo e el = 22 Safivmertin N e ee S oo s
i = NPROC:
do {
rpt++;
_if{rp >= &prociNPROCI1)
rp = &procf01;
=i if{rp->p_stat==SRUN && (rp->p_flag&SLOADI!=0) {
if{rp-2p_pri < nd) {
_p = rp;
n = rp=ldp_prii
SIS e ¥ o
¥
} while(--i);
;%
* If no process is runnable, idle.
* 7
if(p == NULL)Y ¢ =5
p = rpi
idle(3;
goto loop;
¥
rp = pi
curpri = n:
g

* Syitch to stack of the new process and set up

* his segmentation registers.
*7

retu{rp~->p_addr):;

sureg( 3

* If the new process paused because it was
swapped out, set the stack level to the last call

*
# to savu(u_ssav). This means _that the return

* which is executed immediately after the call to aretu
*

*

*

actually returns from the last routine which did
the savu.

* You are not expected to understand this.

ifirp->p_flag&SSWAP) {
rp->p_flag =& ~SSUAP;
aretul{u.u.ssav);

}

7 ®
#* The value returned here has many subtle implications.
#* See the newproc comments.

R - P R bl o st 7 L - - X s e T CR L E NSt SERE o SRVE
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* ¢

§ return{i);
- S T 2o S e e -

T e S e W B R ey S
# * Create a new process-- the internal version of
* sys fork
* It returns 1 in the new process.
% How this hoeppens is rether heard to understand. — =
* The essentiael fact is that the new process is created
. * in such a way that appears to have started executing = e s
* in the same call to newproc as the parent:
*____L_huhmln_ﬁnLL_Lhg_cndg_hhni_nnns_isﬁxhnh of sutch
* The subtle implication of the returned value of swtch
__* (see above) is that this is the value that newproc’s
| * caller in the new process sees.

ity

e e e T e o el e e T R e e

newproct )

, int al, a2;

- . struct proc ®p, epy1 = 0 - 0000000000000 &
register struct proc *rpp;

o register *rip, ni;

R = HNULL
L i

First, just locate a slot for a process
and copy the useful info from this process into it.
The pan 2 -

checked for the existence of a slot.
¢

% % % % % %

mpid++;
iftmpid < 0) {
- - - - RArgew {3
goto retry:

1 3
:ﬂ for{rpp = &procl01; rpp < &procINPROCI1; rpp++) {
i L 3 *pp->p.stat == NULL && p==NULL)
p = rppi
— - If (eppeudn_piguannilg)
goto retry’

A )
# if {{rpp = pl)==HULL)>
E - panic{"no procs"”};

/%
* make proc entry for new proc

¥ e

& rip = u.u_procp:

2 up = rip;

5 rpp=>p.stat = SRUN:

) rpp->p-flaeg = SLOAD:

4 rpp-Jp_uid = rip->p_uid;

rpp-dp_pgrp = rip->p.pgrp;

el b SRE £ 26N €N
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rpp=-Jp.nice = rip-*p._nice;
rpp-Jp-textp = rip-dp_textp:
rpp-p_pid = mpid}

o rpp=lp.ppid = rip->p-pid;

rpp=Jdp.tine = 0;

rpp-?p-cpu = 0;

© s
* make duplicate entries
#* where needed
*7

if for{rip = &u.u_ofilel0l; rip < &u.u_ofilelNOFILE]1;)
if{{rpp = *%prip++) = NULL>
rpp->f_count++;
if{{rpp=up-d>p_textp) != NULL) {
rpp-rx_count++;
rpp->x.ccount++;

- }

1 u.u-cdir->i_count++;
P

* Partially simulate the environment
* of the new process so that when it is actually
* created {by copying? it will look right.

¥ =
savui{u.u_rsav);
. S . S s s R e .
‘ W.u_procp = rppi
AN, o ¢ ., ) R 22 |
n = rip-rp_size;
al = rip-2p_addr;
rpp-’p.size = ni
62 = malloc(coremap, nd;
e
* If there is not enough core for the
* new process, swap out the current process to generate the
¥ copy. .
*/7
ifta2 == NULL> ¢
rip->p-stat = SIDL:
rpp->p_addr = al;
savu{u.u_ssavl;
xswap{rpp, 0, 0);
rpp-rp-flag =1 SSWAP;
rip->p.stat = SRUN;
Yy else {
7 %k
* There is core, so just copy.
*

rpp-p-addr = a2}
while{n--)
copyseg{al++, a2++);

U.u.procp = ripi
return{Qi’;
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-
2

/%
% Change the size of the detat+steck regions of the process:
| #* If the size is shrinking., it’s easy-- just release the extra core.
— % Jf it’s grovwing, and there is core, just allocete it
* and copy the image., taking caere to reset registers to account
% for the fact that the system’s steck has nmoved -
# If there is no core, arrange for the process to be swapped
% gut after adjusting the size requirement-- when it cones-
#* in, enough core will be allocated.
% Becouse of the ssave and SSWAP flags., control will — — —
* resune after the swap in swtch, which executes the return

F___J_£xna_ihis_stack—la¥4l1

*

% After the expansion, the caller will take care of copying

% the user’s stack towards or away from the data area.

R . | Sl e,
expand{nevsize)l
1 {
tnt 1., nd
register %*p, al, 02 L

p = u.u_procpi’
n = p-jp_size;
i p-kp sSize = newsizel
al = p-rp.addr;
ifin >= newsizel { - 8 T .
nfree{corenap. n-newsize, al+newsize)l;
returni

b
=3 savuf{u u_rsavd]
e2 = mallocf{coremap., newsizel;
if(a2 == NULLD)> §
savu(u.u_.ssav
o xswapl{p, 1., nl; i
p->p-flag =1 SSUAP:
} sutch( )
/% no return */
2 b
p=rp-addr = a2}
for{i=0; idni i++)
copyseg(al+i, a2++);
. nfree(corenap, n, ald;
: retu{p->p_addr);
suyregi-y: .

——
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7 #
, #include "../paran.h"
~_#include "../conf.h"
#include ". . /inode.h"
#include ", . Zuser.h" = %

#include ". . /buf.h"
#include ".. /systn.h"

’

Brap defines the structure of file system ;fornge

by returning the physical block number on o device given the

inode and the logical block number in a file.

When convenient, it

LAk AL 8K 3K

*

1

block number of the next block of the file in rablock

for use in read-chead.

*/
bmapl{ip, bn)

struct inode *ip;
int bn;

{

register *bp, *bap. nb:

int *nbp, d, i}

d = ip~>i.dev:
if(hn & ~077777) ¢

u.u.error = EFBIG:
return{0);

H

if{{ip=->i_mode&ILARE) == 0) {

/%

* small file algorithm

*/ -

if({bn & ~7) = 0) {

/*

#* convert small to large

. ‘/

if ((bp = alloc{d)) == NULL?
return( NULL);

bep = bp->b_addr;

for{i=0; i{8;

Py

*bap++ = ip->i_addrlil;
_ip=Yi.addrlil = 0

H

ip=2i-adderl0] = bp->b_blkno;

bdwritel(bp);
ip=->i_-mode =| ILARG:

goto large!

.

D nb = ip-Yi_addribnl;

1 if{nb == 0 && (bp = alloc(dd) != NULL) ¢
& bduritel{bp);

IR R AT s 3 T A A et I A Bt Ak Saghii i o o Joo iR e T - e

L ARSI 5 ¢ S Lo M et e sttt e o iRy U

*3 & rasuie i catAdege



| SLE S A S A T PIRSPSRRS A

| ER

nk = bp-~>h blknoi:
ip-Yi-addribnl = nb;
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if (bn¢?3

—roblock = ip=3i_addrlibn+

returninb);
U o= e PSOREEN

= 2 DRI S S

* large file aiéori%hn

*/

Sheity - YapaRd -
: i = bn>»>8;

L if(bn & 01740002
i = 73

if{{nb=ip->i_addrl i1) == 03 {

ip-?i-flag =1
S ,,,,,,,,,,i_{‘__(_(_hp = glloc(d)) == NULL) ’
return{NULL);

i -

} else

r bp = hread(d,

bap = bp-lb_addr;

/%

* "huge" fetch of double indirect block

L

ifCi == 73 {

i = ({(bn>>8) & 0377)
if({nb=baplil) == 0) {

if({{nbp = alloc{d)) == NULL) {

brelse(bp):
returnCNULLD:

| y

_baplil = nbp=->b._blkno:
bduritel(bp ;

¥y else {

brelse(bp);
nbp = bread(d,

' »
bp = nbp!
bap = bp->b_addr:
¥
/%

o Mmal

* 7

* normal indirect fetch

i = bn & 0377

if{{nb=bapl il) == 0 && {(nbp = alloc(d))
nb = nbp->b_blkno!

bapl il = nb:

= NULL) {
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bdwrite(nbpl;

bdurite(bp);

y elge Sl £ - By

brelsel(bp):
rablock = 0; e Sy Reslna s RO TRV T "
iPCi € 289

rablock = bepli+1];

returninb);

* Pass back ¢ to the us;} at his location u_base:
* update u_base, u_count, and u_.offset. Return -1

* on the last character of the user’s read.

* u.base is in the user address space unless u_segflg is set. =
*/
__passc(c) - ez T N I P Rt TP v LS (e e
char ¢}
{
PR TR SC T T EEECT e e A o )
*u.u_base = c; else
S if{subyte(u.u_base, c) ¢ 03 {
u.u-error = EFAULT: T__£:>\ c
return(-1): e Li<
}
et - B M.thunBesy - - 0 . o
if(++y . u_offsetl 11 == 0
et e U.u_offseti0l++:
u.u_baset++;
return{u.u_.count == 0? -1 03
}
l* o ‘ * 5

% Pick up and return the next character from the user’s
# write call at location u_base;
* update u_-base, u_count, and u_offset. Return -1

#* when u.count is exhausted. u_base is in the user’s
* address space unless u_seqflg is set.
*/

cpassi )

{

register ci

if{u.u_count == 0)

return{-1);
if{u.u_.segflg)

o= (iSer

¢ = %u.u.base; else
if({c=fubytelu.u_basel) ¢ 0> {

y.u_.error = EFAULT:
return(-1)}

¥
u.u_count--;

if(++u. u_offsetl 11 == 0)
U.u_offsetfi 01++}

Uu.u_-base++;

P Cay S -
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return{c&03773;

)

’*

____4L_1nutLn;_uhLch_s4ts_n_usoé_capoci—plectd—+n
* jllegal entries in the bdevsw and cdevsw tables.

%/
nodev(
{
u.u_error = ENODEY;
¥
Z*

# Null routine; placed in insignificant entries

* in the bdevsw and cdevsw tables.
*/

nulldevi?
{

}

/%

* copy count words from from to to
*/

: bcopy{from, to, count)

int *from, *to:
{

register *a, *b, ci

' e = from;
b = to;

f c = count;
do

xh++ = %kq++;
 while(--c);

ST
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¥
#include ". . /paran.h"
____1anluﬂg_1++zsgsia h*

#include ".. Zuser.h”
O ik tade *  Jarne R -
#include ". . /buf.h"
#include " _/reg.h"
#include "../incde.h"
,*®
_* exec system call
* Because of the fact that an I/0 buffer is used
* 4 Cs

* and more buffers are needed to read in the text file,
% deadly embraces waiting for free buffers are possible
* Therefore the number of processes sinultaneocusly

% running in exec has to be limited to NEXEC
%/
#define EXPRI -3
exec() . -
{

int ap, nas; nc, *bp;
int ts, ds, sep:;

H register c, *®ip;
register char #*cp;
extern uchar;

/%

* pick up file names

* and check various modes
* for execute permission

*/
Qufe =
ip = namei(&uchar, 0); . P
| ifCip == NULL) fzxi< B2 wAé7;T%
- return; ; L‘ | - !
whileCexecnt >= NEXEC) Z A ©
sleep¢texecnt, EXPRI); W o = :
execnt++; é;///////”//r k(fp
bp = getblk{(NODEY); £
iflaccess¢ip, IEXEC)) (
& goto bad: } [
: if(Cip->i-node & IFMT) I= 0 || X C/L»£»°4FL
(ip-Yi_mode & (ITEXECICIEREC>>3)ICIEXECY>63)) == 0) ¢
u.u-errcr = ERCCES:
fee——— goto bad; e

* pack up arguments into
#* allocated disk buffer
%7

s cp = bp->b_addr;
: na = 0;
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while(ap = fuword(u.u. nrgtt])) {

BRSSP >

if{ap == -1)
= —goto bad;

u.u-arglil =+ 2;
forfii) ¢

c = fubytelap++;
iflc == =123

goto bad:

tcpjj_svgj
nc++;
itftnec_ > 810 ¢

u.u_error = E2BIG:

___goto bad:
}
if¢c == ()

break:
3

}
if({{nc&l) = 03 {

kcpt++ = 0
nc++;

* read in first 8 bytes
* of file for segment
¥ sizes!

* w = 40774107411 (410 inplies RO text) (411
* wl = text size

inplies sep ID)

* w2 = data size
ES !3 = hss siz,

*/

.u-base = &u.u_argl0]1;
U.count = 8;

~offsetl 11 = 0:
Lu.offsetl 01 = 0

cECEC

.u_segflg = 1
readilipli

u.u.segflg = 0
if{u.u-error)

goto bad:

sep = 0}

ifCu.u_argl0l == 04073 {
u.u.argl2] =+ u.u.arglil;

u.u.argll1l = 0;
} else

if(u.u_argl0] == 04113
sep++: else

if(u.u_argl01 != 0410) {

goto bad’
¥

u.u_error = EHBEXEC;) uxgg éﬁﬁﬁ7’u41ah Lﬁ

if(u.u_argl111=0 && Cip->i_flagtITEXT)==0 && ip->i-countl=1)
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u.u_error = ETETBSY:

=3

goto bad:;

B L, S .
* find text and data sizes
* try them out for possible

* exceed of max sizes
*/

“EE s Sl ou SRl I 238 S A e - - . . 0 .
ds = ((u.u.argl2l+u.u_argl31+633>>6) & 01777
iflestabur(ts, ds, SSIZE, sep))

goto bad;

#* allocate and clear core
* at this point, committed
* to the new image

*/
! s ,‘,ﬁ,_vvﬁ,_*(__“_,,_, g 4;@ fext 529
u.u-profl31 = 0; o eaxE v s { '
_ xfreel)) e=—— - Wu‘mc "{C'D 2:6 emj'
expand{USIZE); =—
xalloedipd} oo o NEWY —(-CZCJ SE€9 A
c = USIZE+ds+SSIZE: : A 1u£4
k expand{c)i <= Mﬂ)ég, -+~ vewn. ze 3 (g j
while(--c >= USIZE) 3 ’
clearseg{(u.u_procp->p_addr+c): C>(é?4’f \P?ZC7L :¥?C7
/%
* read in data segment
*

estabur{(0, ds, 0, 03;

u.u-base = 0; -
u.u_offsetli1]1 = 020+u.u_arglil;

u.u_count = u.u_argl21;
readi(ip);

/*

* initialize stack segment
*/

.u_tsize = ts;

.u.dsize = ds;
.u.ssize = SS8SIZE:

 ~ B 4 |

U.u_.sep = sep:
estabur{u.u_tsize, u.u.dsize, U.uU_ssize, u.u_sepl;

cp = bp->b_addr;
ap = -nt - na*2 - 4;

w.u_arGLR6] = ap:
suwordi{ap., na?l;

C = =pcs
while(na-=-) {

suword{ap=+2, c)} ‘ (

\
1

1 3
EARET R \ B 3 i L5
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i 4 3 9 22 e I/'f—-f—s WC_E’
e
de £ W \J "’ _IVAV‘}‘;( /17\1@/
subyte(c++, *cp)l; /LAéa ; J
whilelkcps+tdi -,
H
———suwordiap+t2, 1 -
VA -
* set SUID/SGID protections. if no tracing
SRS 5 SRS =2

_if {Cu.u_procp=>p-FflagkSTRCI==03 { =

ifCip=-Yi-node&ISUID)
iflu uauid =034

u.u-uid = ip~>i-uid;
N u,p;o;p:)p_u4d_:_ip34i.u4d:

}
= iflip=>i_modedISEGIDY = —=
u.u-gid = ip-2i-gid;

b

B S

* clear sigs., regs and return
AN A S

cC. = _ip;
v

fortip = &u.u_signall01; ip < &u.u_signallNSIGL; ip++)
e dptieup & £ ss B3

*ip = 0;
. for{cp = &reglocl0l; cp < &reglocl6li)

u.u_arOl*cp++] = 0 L?
w.u_ar0lR?71 = 03 =— oA fﬂcf
for(ip = &u.u_fsavl01; ip < &u.u_fsavli251;)

S T S A Y BT

ip = ci
. 000 #
iput{ipl;
brelsei{bpl;
en - jftexsent x NEREC)
wakeup{kexecnt):
_execnt~--;
¥
Z*®
* exit system call:
* pass back caller’s ro
*/ ( f’
rexit() -4 e x|
{
u.u = 3
exit{);
)
i

* Release resources.
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% Save u. area for parent to look at.
* Enter zombie state.

BEEL DY

*

*/

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

exit()>

{

register int *q. a’
register struct proc *pj

P = u.u_procp;

p->p_flag =& ~S8TRC}
p->p_clktim = 0;

i ¥a

for{q = &u.u.signall01; q ¢ &u.u_signallNSIG1:)

*q++ = 1}

} Vo vy 5]

e ~— e wegy {

)

*g = NULL:
closef{al;

)
for{q = &u.u-ofilel01; g < &u.u_ofilelNOFILE]; g++) \ .

C)Lﬁ;naL.E?Mjiil-

¥
iput{u.u_cdir)d;

xfree(); o
a = nalloc(swapmap, 13 f

ifCa == NULL) (
panic{ "out of swap"):

sqre A,

AN

p = getblk(swapdev, al;
bcopyl(&u, p->b_addr, 2563;

burite{p)!
g = u.u_procpi

nfree(corenap: q->p-size, q-rp-addr); J?w%feL e

g-rp-addr = a!

q->p-stat = SZOMB:

loop:!

~ for{p = &procf01; p ¢ &prociNPROCI; p++)

BY

7
nao’~

if(q->p-ppid == p=dp_pid) {
unkeup(&proc[l]):

-
\

_}{I

wakeup(pli

for{p = &procl01; p { &proclNPROCI:

if(q->p-pid == p-dp.ppid) {
p->p-ppid = 1;

if (p->p-stat == SSTOP)
setrunip)’

swtch( )}

/% no return */
¥

q-)p ppnd = 13
~_goto loeop;

Wait system call.

Search for a terminated (zombie) child,

finally lay it to rest, and collect its status.

x| ® ¥ | * *

Lock also for stopped (traced) children.

R A (RS SN TP 7ot S .' X

e sod ™ SRR b ) 2 SR et S DR L el __“-Mm“nmmmm”m S e
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register f, *bp:

loop:
for{p = Lprocl0l; p < &proclHPROCI; p++)
if(p=->p.ppid == u.u_procp->p_pid) ¢
DEES

if{p->p_stat == SZOMB) { :
. uarBIRO} = p=->p_pid; ot F)ne

3 Qaf—Fjiaa
bp = bread{suapdev. f=p-)p-nddr);¢‘é%’~’~i:]
nfreel{swapmap, 1, £} :

p-?p-stat = NULL:
p=2p-pid = 0
p=-’tp-ppid = 0,
p-dp-sig = 0
p->p-pgrp = 0'
= 0

p=>p_flag =
p = bp->b_addr:;

u. u.cstinefll =+ p-2y_cstinel0l;
dpadd(u.u_cstimne, p-du_cstimel11):
d - :
U.u_.cutimel0] =+ p-du_cutimelD];
dpadd(u. . u_cutime, p-du_cutimel11);
dpadd(u.u_.cutime, p-du_utime)d;
U.u_arflR1] = p->u_argl01:
brelse(bp):

return;

¥
if(p=->p_stat == SSTOP) ¢ ’f?ﬁ%hééa
if({p->p_flag&SWTED) == 0) {
p->p_fleag =1 SWTED:
Y. u_ar0LRO1 = p->p_pid;
u.u_ar0fR11 = (p=->p_s5igd{<8) | 0177}

return:

b

p-?p-flag =& ~(STRCISWTED):
setrun(p)l;

3
if(f) ¢

sleep(u.u_procp, PUAIT);
goto loop:

3
U.u_error = ECHILD:

)

’* — 'S
* fork system call.

*/

fork>
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{

register struct proc *pl, *p2, %p3;

pl = u.u_procp:; : :
- p3 = LprociNPROC-21: ! Al

if (pl->p_uid==0)

p3 = &proc[ NPROCI1:
fori{p2 = &procl01; p2 < p3: p2++)
i if{p2->p.stat == NULL) S LN S
goto found:
_u.u_error = EAGAIN;
goto ocut:

found!
if{newproct ) ¢

U.u_arOLRO1 = pil->p.pid;
u.u.cstimnel 0] = 0:
u.u_cstinel 1l = 0;
u.u_stime = 0;
u.u_cutimel 0] = 0
u.u_cutimel 1l = 0
u
r

.u_utine = 0;
eturn:

¥
u.u_arOLRO] = p2->p_pid:

cut!

u.u.arB[R71 =+ 2;
}

J*
* break system call.
¥ =-- bad planning! "break®” is a dirty word in C.

*/
sbreak( ) s
{
register a, n, d;
int i}
/%

* set n to new data size

* set d to new-old
* set n to new total size

L

n = (({u.u_argl01+63)>>6) & 01777
if{lu.u.sep?

n == nseg(u.u.tsize) * 128;
iftn < 0)

n = 0;
d = n - yu.u_dsize;

n =+ USIZE+u.u_.ssize;
if(estabur{u.u_tsize, u.u.dsize+d, u.u_ssize, u.u.sep))

return;
U.u_dsize =+ d:

if(d > 0>

8- i IS 0 $ 20 e Dl 4 SN OO ) i S 41 (2
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goto h_i_g_g.p_r:

U.u_procp-2p-addr + n - u.u.ssize;

qa =
1 % nj
n = Ww.u.ssize;
_while(n==) {

74

copyseg(a-d, al; ) Cofy g‘}%u,@ )’Qéw"‘
H 7/

H

and( D 5

return;

expand{n);

bigger:

@ = u.u.procp-Jp.addr + n;
ORI R T L 4 e S o S

while{n--) {

Ao LSRN o X 1,0 e S Wl e . =.. ,f]% OL U!
copyseg(a~-d, ad: ) = a ; v
3

while(d-~2

- clearseg{--ad}i
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%
#include ". . /paran.h”

~_#include " . /systm. h" : e
#include ". . Zuser.h”

~__#include ". . /reg.h" = S e L
#include ". . /file.h"
$include " Zinaode. h"

Sw Al e 3 B E
* read system call
*/ = 9= oo s
recd()
{

rdur{FREAD); 5
} oy g v = 12

. AE e T ! N < N
¥ write system call
#*/
write()
sy oL k -
rder{FYRITE 3

3

/%
} * common code for read and write calls:
# check pernmissions, set base, count. and offset, .
* and switch out to readi. writei, or pipe code.
*/ !
rduri{node)

: register *fp, ni

_ fp = getf{u.u_ar0lRO1>; A’ te e
if{fp == NULL>
E return;
if({fp->Ff_flag&m) == 0) {
_u.u_error = EBADF:
return:

| Rk

u.u.base = u.u_argl0l;

u.u.count = u.u_arglll;

u.u_segflg = 0

if(fp->f_flag&FPIPE) { A %
i f¢m==FREAD) \ 0 1/9@

S readp{fpl; else /
writep(fpl; / !
%7 Yy else {

u.u_offsetl 11 = fp->f_offsetll]; \
u.u_offsetf 01 = fp->f offsetl0]1; : ()
i f{m==FREAD) / ) ol e
r - 13
writei{fp->f_inode); /
dpadd{ fp->f_ offset, u.u.arglil-u.u.count);

&,3 !m#&-;»'_-Aﬁ&ﬂkmﬂwﬁﬁwﬁﬁﬁﬁ%f'

Ly
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u.u_arBlRO] = u u_crgllil-u u_count:
}
l% ~
% ogpen system call
*/
gp‘n{ )
{
_register xip;
extern uchar:
ip = namei{&uchar, 0);
if(ip == NULLD
return;
. u.arglll++;
openiCip, u.u-arglil, 0
} -
/%
* creat system call
w7
creat()
{
register #*ip!
extern uchar;
ip = nameil&uchar, 1);
if(ip == NULL> {
if{u.u_error?
return:
ip = maknode(u.u. argl1l&07777&C~ISVTX));
if Cip==NULL)>
return;
openifip, FWRITE, 2);
} else
cpenid{ip, FWRITE, 1)
H
Sx

* common code for open and crect.
% Check permissions., allocate an open file structure,
* and call the device open routine if any.

*/

cpeni(ip, mode, trfd
int *ip;

{

register struct file *fp;

register *rip., mn;
int i

rip = ip}

m = mode;

ifttrf 1= 2) {
. i f(m&FREAD)
access(rip, IREAD):

i f(m&FUWRITE) {
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_access(rip, IWRITE):

if{{rip->i-node&IFMNT)> == IFDIR)

}

P ; e

__uw.u.error = EISDIR

if(fu.u_error)
goto out:

if(terf:
itruncirip):

prele(rip);
if ({(fp = falloc{)) == HULL>

goto out:
fp->f_flag = m&(FREADIFWRITE);

e

fp-*f_.inode = rip;
i = u.u_ar0fROI1;

L S\
1
W

., W\
openi(rip, mnkFHRITE ) <§:———*”“‘ @f}z"\

if(u.u_error == 0)

returni
u.u_.ofileflil = NULL:

fp->f_count--;

cut!

iputi{ripl}

¥

/&

* close system call

*/
close()

{

register *fp;

fp = getf{u.u_ar0LRO1);

if{fp == NULL)
return!

u.u_ofileflu.u_ar0[RO3I] = HNULL:
closef{fp)i;

}

7k
* seek

system call — !

*/
seek()

v,
-
4

{

int n[23; Do

register *fp, t; W=

fp = getf{u.u_arO0LRO1);
if(fp == NULL)

returni
if(fp->f_flag&FPIPE) (

u.u_.error = ESPIPE:
return;

}
t = u.u.arglil;

FPEE- 2 29 4

Lo 50 Xy SR RO L O
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.
¥

nf01 = u.u_argl01>>7:
— Mt == 3> —— -
nfl01 =% 0777

e y oelse - — - —
nf1l = w.u_argl0l;
S nfdl = 0;
if(tl=0 && nl11<0>
— {8} =13
3
switch{t) { _— —
- case 1!
| case 4!
—nl0] =+ fp=>f offsetli0];
dpadd{n, fp->f_.offsetlill); )
4 S SRS, <y 0 e —
k- default:
| nfi01 =+ fp->f_.inode->i_sizeB&0O377;
dpadd{n, fp->f_inode=->i_sizel);
—case 0
case 3!
:r H

| ¥
: fp=->f offsetl 1] = nl1l1:
fp->f_offsetli0] = nlO1:

}

P ]
! * link system call

*/
Link({)
{

: register *ip, *xp:
E extern uchar:

ip = nnnniL&dnhan,n):
iftip == NULL?>
return;
ifCip=>i_nlink == 2855 {
- u.u_error = EMLINK:
| goto out;
}
% if(Cip-2i_mode&IFMTI==IFDIR && !suser())

goto ocut:

/%
F, * ynlock to avoid possibly hanging the namei
: k7
ip->i.flag =% ~ILOCK:
u.u.dirp = u.u.argl11;
xp = naneil&uchar, 1) 2
iftxp '= NULLD> {
u.u_errgr = EEXIST]
iputi{xp);

SN

s A e
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& ¥
iftfu.u_error)
t
iftu.u_pdir->i_dev != ip->i.dev) {
iputCu.u.pdird;
u.u-error = EXDEV]
5 goto out;
; H
wdir{ip);
ip=2i-nlink++;
ip=>i_flag =1 IUPD: AL,
} out!
iputlip);
} v al T, Ja — .
| S RSl T : =1 S T -
| * mknod sustem call
! */
- mknod() ”’]
iy = R \\!(/ﬂ2
register *ip’ !
extern uchar; 4l ‘/L—/ \ \ . a5
_. . / A SR
' if(suser() { 2 WAz
: ip = namei{&uchar, 1) r_g/lfo/ 6/5
NS  ifCip != NULL) { 2 €5 Sooedy
u.u-error = EEXIST;& ﬂ ad / 4
. s goto out: o ol & :
¥ \ = S
1 } L,
" if(u.u_error) 1 -
3 R return:
: ip = maknode(u.u_argl13);
. if (ip==NULL)
. return;
i ip->i-addrl0] = u.u_argl2];
E  outl e
; iputl{ip:}
R
R
3 * sleep system call |
B * not to be confused with the sleep internal routine. —

* /7
- sslep()

(w7

{

char *d{21;

et l/ Fﬂ

spl?():

dl0] = timelO1:
df1] = timell1:

dpadd(d, u.u-ar0[ROI1);

while(dpcnp(dl 0], dl11, timel0], timel11) > 0D

WA S

T YT e Il TS - 2 T T AT el e T ey
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ifl(dpnc
-

dpcmpCtoutl0l, toutli1l, dlO1, d[11) > 0> {

-~ toutl 01 = dlO);

toutl1] = dli1;
3

3

sleep{tout, PSLEP):

. spl0C);
3

P 3

*# access system call

*/

saccess()
{

extern uchar:

—register svuid, svgid

register *ip’

svuid = yu.u_uid;}

el - o o aagld ow g g N -
u_uid = vu.u_ruid; éﬂﬂ
’ J

e

p
£

(ip

u
u.u gid
i
i

namei{&uchar, 0);
t= NULL3Y ¢

if (u.u_argll1&C(IREAD>>6))

access(ip, IREADI;

if Cu.u_argllI&CIWRITE>>6))
i I1TE >

if (u.u_argll J&CIEXEC?>>6))

access{ip. IEXEC)Y:

b

iputtipd;

w.u.uid = svuid;

—l oo - geR Sid-% - SYgiay -
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#
$#include "../paran.h”
_#include ", /systn.h" o

#include "../reg.h"
$#include ". . /Zbuf . h"
#include "../filsys.h"
) #include ", Zuser.h"”
3 #include "../inode.h"
#include ". ./file.h"
- $include "../conf.h"
L 5
u #* the fstat system call. 3
*®/ 4
fstat( ) : -
{

register *fpi

fp = getf{u.u_ar0lRO1);
if(fp == NULL)D

return;
stati(fp~->f_inode, u.u_argi0l);

wi

}

g
* the stat system call.

*/ Al
stat()
{
i register ip!
1 extern uchar;
"
] ip = nawei{kuchar, 0);
] ifCtip == NULL)
returni
statiCip, w.u_arglid);
n iputl{ipl;
: }
7%

¥ The basic routine for fstat and stat:
# get the incde and pass appropriate parts back.
*/
! stati(ip, ub)
. int *ip;
{

register i, *bp, *cpi

* iupdat{ip, time);

. bp = bread{ip->i.dev, ldiv{ip->i_nunber+31, 162)}

x cp = bp->b_addr + 32%lrem{ip-Yi_number+31, 16) + 24;
: ip = &{ip-ri.dev):

3 for(i=0; i<14; i++) {

| suword{ub, *ip++);

2 ub =+ 2;

Ea g epimials sy orhe : RS R S T
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for{i=0; i<4; i++) {

suwordiub, *cp++))
. S —uh im0y 2R

%

__* the dup system call. 2t
*/
S {7 =

{
register i, ¥*fpi
fp = getfu.u_arOCROI): ngexifadase 1

if(fp == NULLD
return;

if (¢i = ufalloc()) < O)
return:

u.u_ofilelil = fp:
fp->f.count++;

}

/*

l * the pount system call
s/

LN SUREL XY - =

{
int di

register ®ip’

register struct mount *mp, *snmpj

: extern uchar:

d = getmdev();
if{u.u_error)

return:

l u.u_dirn_g_uhn_gigtllj
ip = nameil&uchar, 0);
ifCip == NULL)

return;

i#Cip->i_counti=1 11 Cip->i-mode&¢ IFBLK&IFCHR))!=0)
goto cut:
smp = NULLS

:
- fori{mp = &mountl03; mp < &mountINMOUNTI; mp++d {

1 if(mp->m_bufp = NULL) {
5 if(d == mp->n_dev)
: goto out:

¥y else
! ifi{swp == NULL)

sup = mpi
¥

if(smp == NULL?
goto ocut;

: (*bdevswld.d.majorl.d_opend(d, !u.u_argl21);
‘ if(u.u_error)

goto ocut;
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mp = bread(d, 1)
if{u.u_errord {
it & ____hreteeCap)s : S
goto outl:;
} Shilice = =Tl : & b
spp=-’n_inodp = ip;
_spp-Jn.dey = dj
smp->n_bufp = getblk(NODEY);
_bcopy(np->b_addr, smp->n_bufp->b_addr., 2356); =
smp = smp->n_bufp->b_addr;
et o ouNbeyg tlople w O T

smp->s_flock = 0: - Lj(
smp-ds_ronly = u.u_argl23 & 1; ?f”av Bloc 4;

brelsei{mp); Q

- ip=>j.flag =1 TMOUNTI, L)
prelo(ip)x — 64/ #&6‘%‘ /'/’5 nmeontedX
speene - pEturay L : =S I
out:
u.u.error = EBUSY:
i pat] ~ TR = ] .
iputlipd;
¥
/%
# the umount system call.
*/ At
sunount{)
{
int d;
k register struct inode *ip:
register struct mount *np;
update( )}
d = getmdev();
if(u.u_error)
! return;
| for{mp = &mountl{O01; mp ¢ &mountINMOUNTI; mp++)
if{mp->n_bufp!=NULL && d==mp->n._dev)
goto found:
u.u_error = EINVAL:
return;
found:

for{ip = &inodel0J; ip ¢ &inodeININODE]; ip++)
ifCip=Yi-nunber!=0 && d==ip->i_dev) {

u.u-error = EBUSY:

return;

¥
(*bdevswld.d_majorl.d.closed(d, 0);
ip = mp-*n_.inodp:
ip->i-flag =& ~IMOUNT:;
iputl{ipd;
ip = mp->n_bufp;
mp->n_bufp = HULL:
brelse{ip)l;

eyt U . 2 e 3 e - 3 AT ‘ ™, e
i [ T AR, . C A e el s SR S e o2 ] U N X i =] N ASERC LT - Y gy TG
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)3

2 *®
# Common code for mount and umount.

% Check that -

#* thing on which to mount, and return the device nunmber if so.
®/

getmdev()

{ L=

register d, *ip;
extern uchar:

ip = naneil&uchar, 0);

if(ip == NULL>
returnl = 00

if(Cip->i.node&IFHT) I= IFBLK)
u.u_.error = ENOTBLK:

d = ip~>i_-addri0l;
ifCip=->i_addri0].d.major >= nblkdev)

u.u_error = ENXIO;
e AR % -2 S e VR e

return{d);
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£ %

* Everything in this file is o routine implementing a system call

*/
—1) )\ 1]

8 D N g

<
../paranm. h" B AEE
..user.h"

#include
#include

ot N

\

[

NES

#include
#include

./reg.h"
./incde.h"

$include
#include

./systn.h"
./proc.h"

getswit()

{ )

Uu.u-ar0iRO] = SW->integ:
}

gtine(
{

u.u_ar0lRO] = timel0]:;
u.u_ar0lR1] = timel13;

}

stime()
{

if(suser(l) {

timel0] = u.u_arBIRO1;
timelll = u.u_ar0OL[RL1;

wakeupCtout )}

}

setuid( )
{

register uid;

uid = u.u_ar0[RO1. lobyte;
iflu.u_ruid == uid.lobyte Il suser()) {

u.u_uid = uid:}
U.u_procp->p.uid = uid;

vu.u_ruid = uid;

¥

getuid()
{

u.u_ar0[RO].lobyte = u.u_ruid:

U.u_ar0lROI . hibyte = u.u_uid;
}

setgid(}

{ ~

¢ W B e P O S L R e Y L PO MG i 7 pk Ay
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E.g ister .g.'_d' 3

gid = u. u-ar0IROI 1obyte:
if(u.u_rgid == gid.lobyte Il suser()) {

b 4

U u-gid=gids
u.u_rgid = gid;

}

getgid()
£
U u-ar0lRO}. lobyte = u. urgids
Uu.u-ar0LRO] . hibyte = u.u_gid’ )
)
getpid(2
{
u.u_ar0lRO] = u u_procp=2p_pid;}
}
sync()
{
update(d;
)
nicet)

{

register n;

n = u.u.ar0[ROI;
if(n > 20
n = 20;
if{in < 0 && !suser())
n = 0; '
U.u.procp->p._nice = nj
}
Ve

* Unlink system call

o

_ —pantciUnlnk———"Tunnot happen"

*/

unlink<?
{

register *ip, *pp;
_extern uchar:

pp = nameil&uchar, 23}

if(pp == NULLD

return:

prele(pp):
ip = iget{pp->i_dev, u.u_dent u_inod:

ifCip == NULL)

ti:

if{Cip->i_mode&IFMT)==IFDIR && !suser())
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goto out}

s - - wogcaodeRt ousing s 03 =

u.u.offsetl 1] =- DIRSIZ+2:

 u.u_base = &u.u_.denti 2

u.u.count = DIRSIZ+2;

writeil{ppl:
if (ip->i_nlink-- == 0)

ip~2i-nlink = 0
p=risfisg =F - JUPRY -

| s A ISt T, ol S Y e -
iput{ipl:
outl:
iputipp):
} i £ i : Ly
chdir()> L
{
register *ip;
extern uchar;
ip = nanei(&uchar., 0);
if(ip == NULL)
return:
if{{ip~->i_mwode&IFMT) != IFDIR) ¢
u.u_error = ENOTDIR;
bad: EN
iput{ipd:
return:
¥
if{access{ip, IEXEC}))
goto bad:
iput{u.u_cdird:
u.u_cdir = ip}
prele(ipl;
)
chnod( )
{
register *ip;
if ({ip = cwner(3) == NULL?
return!
ip-ri-mode =& ~07777;
if (u.u_uid)
u.u-argl1l =& ~ISYTE:
ip->i-node =i u.u_arglil&07777;
ip->i-flag =1 IUPD:
} iputlipl;
}
chown( )
{
register *ipi
if (lsuser() Il ¢ip = owner()) == NULL)
’)- [ L i N e R AR i3 e
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return:

ip=>i-uid = u.u-argl1l.lobyte:
 ip=>i_gid = u. u_arglll hibyte:

ip=>i.flag =1 IUPD:
e . - pubCERST bes == = ! =1

}

/*®
* Change modified date of #4lee: = 2

* time to rO-ri1; sys smdate; file

* incremental dumps (pseudo-old files aren’t dumped).
% It warks :

EERdatet Y 000 ragalge e ooty 10 ks o v =L LM =

{
e register struct inode *ip} == (RS NS : =

register int *tp’
int tbufl2]1:

- if ¢tip = ouner()) == NULL) = =X 5 .

return;
ip-2>i_flag =" IUPD;

tp = &tbufl21;
¥--tp = u.u arOLR1 1

*¥=-=-tp = u.u_arO[ROI;
__iupdat{ip., tpd; = = - - =

ip->i-flag =& ~IUPD;

}
%7
gy 0000
{
register aj -
o = u. u.argldl;
ifta¢=0 11 a>=NSIG Il a==8SIGKIL) {
u.u-error = EINVAL:
return;
b
u.u-.ar0lRO] = u.u.signallal;
u.u.signallal = u.u_arglll;
if{u.u_procp->p-sig == al
U.u.procp->p_sig = 0;
¥
killd)
{

register struct proc *p, *q’
register a;

int

f
a

0
u.u_arGIiROD;

q u.u-procp;

e Lt e~ o el e R e
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for{p = &procf0); p < &procfNPROC]: p++) ¢ T
iftp == g
continue:
ifta 1= 0 && p->p_pid != al
continue SCh sl = i
if{la == 0 && (p-lp.pgrp != g->p_pgrp 11 p <= &procl113)

continue;
if{u,u_uid = 0 && uv.u_uid != p=->p_uid)?
LoCESASTRGels - -t o 1 L

fee;
psignall(p, u.u_argf0l1); e b e

l if(f == 0)
u.u-error = ESRCH:

}

times()
F 2
register *p;

 for{p = &u.u_utine; p <{ &u.u_utime+6;) {
suwordi{u.u_argl 01, *p++);
u.u_argl0] =+ 2;

¥
} )
Lo pERRiiC ) e = I N St
{

i S u.u-prof!O]h:_u.u-arglﬂl & ~1; /7% base of sample buf */
u.u_profil1l = y.u_arglil; /% size of seme */
u.u.profl2] = u.u_argl21; /* pc offset */

3 b u.u.profl3] = (u.u_argl31>>1) & Q77777; /% pc scale */

}
E———— B phy - U Wegda s b g B
* alarm clock signal
SR B 5 U SR
{

ety Toon . EETRTEE ¢ Y - -—

P = u.u_procp;
c = p-’p_clktinm!
p-rp.clktim = u.u_.ar0IRO];
u.u_ar0lRO] = ¢
¥
—5
* indefinite wait.
% no one should wakeup{&u?
#*/
pause( )
{

forc;:)

PR —
5 - s ERBETREIN S PR
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sleep(&u, PSLEP);
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#* This table is thg_syutch_used~tn_zrnns£gr ==
* to the appropriate routine for processing a systen cnll
% Each row contains the number of arguments expected , =
* and a pointer to the routine.

*/
int sysentl ]
{ = SR - P O L o P g
0, &nullsys. /% 0 = indir */
pieeese . . s Reextts . - -0 - 2% 1 m axit w/ =
0, &fork., /* 2 = fork */
= 2: &read, 2% 3 = read ®*/
2, &kurite, f* 4 = yrite %/
2, &open. — =Y % 5 = ppen %/
0, &close. /* & = close */
0, &wait., 2% 7 = wait */
2, &creat, /* 8 = creat */
Z2:; &link., /% 9 = link */
1, &unlink. /% 10 = unltink */
2, Lexec, 2 - /% 11 = exec */
i, &chdir, /% 12 = chdir */
0, &gtime, /% 13 = time */
3, &nknod., /* 14 = mknod */
2, &chmod, f* 15 = chmod */
2, &choun. /% 16 = chown */
1, &sbreak. x4 & /% 17 = break */
2, &stat, /% 18 = stat */
2, &seek., /% 19 = seek */
0, &getpid, /% 20 = getpid */
3, &smount, /% 21 = mount */
1, &sunmount. /% 22 = umount */
0, &setuid, /% 23 = setuid */
0, &getuid, /% 24 = getuid */
0, &stime. il /% 25 = gtine */
3, &ptrace., : /% 26 = ptrace %/
% 0, &alarnm., /% 27 = alarm */
1, &fstat, /% 28 = fstat */
0, &poause., /% 29 = pause */
1, &nullsys., /% 30 = sndate; incperative */
1, &stty, /% 31 = sttty */
i, &gtty. /% 32 = gttty */
2, &ksaccess, /* 33 = access */
0, &nice. /* 34 = nice */
0, &sslep. /% 35 = sleep */
0, &sync., /% 36 = sync */
i, &kill, o /% 37 = kill */
0, &getswit, /% 38 = suwitch */
H 0, &nosys., /% 3% = x ¥/
0, &nosys., /% 40 = x %/
0, &dup. /% 41 = dup */
0, &pipe. /% 42 = pipe */
i, &times, /% 43 = times */
4, &profil. /* 44 = prof */
0, &nosys., /% 45 = tiu */
0, &setgid, /% 46 = setgid */

Rl

A bEe L L RN L i . s ? =
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0. mhgidx 2% ‘z = g.tgid * /7
2, &ssig, /% 48 = sig */
e b knteye, - - /% 49 = x %/

0, &nosgs;
0, &nosys.

/% 50 = x */
2H 51 = x %/

0, &nosys.

’k G2 = x %/

0, &nosys.
0, &nosys.,

. S W
/% 34 = x %/ ,
/% 55 = x *x/ — ; =

0 Lf,&.mgsﬂp = e
0, &nosys. /% 56 = x */
0, &nosys, = _ta %52 o x &/
0, &nosys, /¥ 58 = x *x/
= Q. &nosys., 2% 59 = x %/
0, &nocsys., /’* 60 = x ®/
L= B huasgRs - . - 2% 61 = x %/
0, &nosys, ’*% 62 = x ¥/
=t - - Br khDRys — - - 2% 63 = x %/
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#
B #include "../paran.h"
#include ". . /systm.h"
$#include "../user.h"
#include ". . /proc.h" Sl X
#include ".. /text.h"
___#%include "../inode.h"
/¥ o, o, St
*# Swap out process p.
i * The ff flag causes its core to bhe freed-- =
| * it may be off when called to create an inage for a
* child process in newproc.
* 0s is the old size of the data area of the process,
* and is supplied during core expansion swaps. - -
*

* panic! out of swap space

* panic! swap error -- 10 error
* /
" xswapip, ff, os)
PET: 1.5 e % S BN s T g
____register *rp, a;
rp = pi
iflos == 0)

. _Bs s ppelp.BiFe) :
¢ = malloc(swapmap, (rp-dp_size+7)/8);
if{a == NULL)

panic{"out of swap space®);
xccdec{rp->p_textp);

rp->p.flag =1 SLOCK:
~_if{svapla, rp->p.addr, os, 0))

panicl{ "swap error®);
__FPeREy

n?ree(cortnop: 6s, rp-p_addr);
rp=p.addr = a}

rp->p-flag =& ~(SLOADISLOCK):
rp-?p_time = 0

if{runout) ¢{
runout = 0

vwakeup{&runout):

¥
}
/%
* relinquish use of the shared text segnent i S | [ po S
* of a process. 2o lled eadn TTW
*/ /
xfree() Ve E
{ a -4 2
register *xp, *ip: J

if{{xp=u.u_procp->p_textp) != NULL) {(
U.u_procp->p_textp = NULL;

xcecdeci{xpd;

Pt = /]MIIM—L'
— g L T

P

R
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=y pe= 834
ip = xXxp-2x_iptr!
— i p->inode& I8V ==0)0(—
xp-r%x-iptr = HNULL:
nfree{svapnep, {xp-rr=size+? )/ 8, xp-rx-deddrdi —
ip=>i-flag =& ~ITERT:
Hputipds

-
|
|

)3 = = -

SR
#* Attach to a shared text segment.

% If there is no shared text, just return. T
¥ If there is, hook up to it:
¥ if it is not currently being used, it has to be read e =S —
* in from the inode {ip) and established in the swap space.
* If it is being used, but is not currently in core,
* o swap has to be done to get it back.

% The full corcutine glory has to be invoked-- 4 =
* see slp.c-- because if the calling process

* is mi Q_Lgxx_inngg_ainht not fit /D#/</
R istisiy Hhe wiis Ve

* Quite possibly the code after "out:" could check to

______saz_L£_Lhg_Lexi_nnes_LLL_nnd_s+aplg_snn it _in

% panic: out of suwap space = =S =
*/
—xallocipl
int *ip;
{

i~

register struct text *xp;
= = register ®¥&p, g

— ifCu.u_argll] == 0) e e ——
return:
et ppuR R D -
for(xp = &textIO]: xp < &textINTEXTI1; xp++)
SRS st meRn yiftixpe e liiEie a8 NULL Y A —
if(rp == NULL)

rp = %NpJ
iz g

¥ else
if{xp=->x_iptr == ip) {
Ap-rx.count++;

e e B SLPRIRRIR SRR
goto out:

e O] =0 e I IFS SRSt BT T A e P
if({xp=rp) == NULL)>

panicl "out of text");
xp-r>x-count = 1;

Rl ripedg_ Eeaunt = 0]
Xp->%_iptr = ip:}

- 4%g =(l{u.uoarglil+e3))36) & 01772
Xp-rx.size = ts;

if{{xp=->x_daddr = malloc(suapmap, (ts+?73/8)) == NULL)D

panic{ "out of swap space” )’
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expand(USIZE+ts);

estabur(0, ts, 0, 0);
BT T apigccount wi gl gl betil 1.

u.u_offsetl 11 = 020;

Uu.u.base = 0}

readi(ip)}

rp = u.u_procp:

rp=>p_flag =1 SLOCK:

swap(xp->x_daddr, rp->p_addr+USIZE, ts., 0);

rp-yp-flag =% ~SLOCK:

rp-2p.textp = xp:

rp = ip}

rp->i_.flag =1 ITEKT:

rp=i-count++;

expand{USIZE);

out!

if{xp->x_ccount == 0) {
savu{u.u_rsavi; e

savu(u.u_ssav); /////ff”" *\\:}\\Ek
xswap{u.u.procp, 1, 0); . o~

U.u.procp->*p-flag =1 SSUWAP; //

swtch( 3; % ————— Pl 2 \
/% no return */ \\\\‘::i:::i:—:::,EEZfi::;7
¥

Xp=?x_.ccount++;

}

/%
* Decrement the in-core usage count of o shared text segment.
* When it drops to zero. free the core space.
%/
sccdeci xp)
int *xp;
{

register #*rp;

if({rp=xp)I=NULL && rp->x_ccount!=0)
if{~-rp=->x_ccount == 0)
nfree{coremap. rp->x_.size, rp-rx_.caddr);
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#
§include "../paran.h”
—Sinclude * Jeystn. h* ———

#include "../user.h"®
—ginctudy * .  Jproc . h® o BaE S i =t =
#include "../reg.h"
’inc]"d' L] !sog hl
—#define EBIT | — /% user errorbitin PS8+ C-bit /2
#define UMODE 0170000 /% user-mode bits in PS word */
. #define SETD 0170011 /% SETD instruction */
#define S§YS 0104400 /% sys (trap) instruction */
. #define USER 020 /% user-node flag aedded to dev %/
S i R e o .
* structure of the system entry table (sysent.c)
el - s
struct sysent {
int count % _argumnent count %/
int Ccall () /% name of handler */
)} sysentl641; =
Pk
* Offsets of the user’s registers relative to
% the saved r0 _See reg.h
# /

char ragleost ey
{

RO, R1. R2, R3, R4, RS, R6, R7, RPS

13
V]
% Called from 140.s or 145 s when o processor trap occurs

* The arguments are the words saved on the system stack
- % hy the harduare and softwere during the trop processing

* Their order is dictated by the hardware and the details

* of C’s calling sequence. They are peculiar in that

¥ this call is not by value’ and chenged user registers

. * get copied back on return.

* dev is the kind of trap that occurred. A
%/ 4$43
trap(dev, sp, ri, nps, r0, pc., ps) > 4’ S/T
{ =1 0 14 n"\ p
register i, a: «f \o“) Lv;%lw
egister struct sysent *callp: £ N - /
r t p 4}‘&14(’ B }L as
snvfp();‘:—“\i (}nﬂr

if ({ps&UMODE) == UMODE)
dey =| USER:

u.u.arg = &r0:;

switch(dev) {

/%
* Trap not expected.

* Usually o kernel mode bus error

* The numbers printed are used to
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* find the hardware PS/PC as follous.
* (all numbers in octal 18 bits)

CACTEWERE *  address.of_saved.ps = ¥
* (ka6*0100) + aps - 0140000;
& = sddrsss.of.savad.pe w s > e =
* address_of .saved_ps - 2;
*/
default:

e T = PrInSiitURps = ROANY, SNeRY) - . . o oo -

printf{"aeps = %Zo\n", &ps);
L . pPIASTLESrRY Sgpe RONRY, devyy - - - .
panic{ "trap®);

case O+USER! /% bus error */
i = SIGBUS:

break:

If illegal instructions are not

*
*
* being caught and the offending instruction
* is a SETD, the trap is ignored.

* This is because C produces a SETD ot

* the beginning of every program which

* will trap on CPUs without 11/45 FPU.
*/

case 1+USER! /% illegal instruction */
if(fuivord{pc-2) == SETD && u.u_signallSIGINS] == 0)

goto out:
i = SIGINS:

break:;

case 2+USER! /% bpt or trace */
i = SIGTRC:

break;

case 3+USER! /% iot =/
i = SIGIOT:

break:

case S+USER! /% emt %/
i = SIGENT:

break:

case 6+USER:! /% sys call */
Y.u_error = 0;

ps =& ~EBIT:
callp = &sysentlfuiword(pc-2)80771;

if (callp == sysent) { /% indirect %/
e = fuiword(pc):

pc =+ 2;
i = fuword{al;

if (Ci & ~077) != 8YS$)
i = 077 /% illegal */

callp = &sysent[ i&0771:
for{i=0) i<callp->count; i++)

u.u.arglil = fuword(a =+ 2);
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r else {
forti=0; i{callp->count; i++} {
= A = —u. u-arglil = fuivordl{pc);
pc =+ 2 “
T = s/? =
u.u_dirp = uy u_cprglll; © —

trapi{callp->call);
iflu. u_intflg)

| DR /rﬂL 2t

T—
U.u.error = EINTRLJ
B if(u. u_error ¢ 10023 £

1@?

R
o

V

if{u.u_errory {
QSLEBIT}

r0 = u.u_error;
- s S 3 - == i
goto out:
o el e 3 Seae Tl T . . ]
i = SIGSYS:

break:

_l® Bsilas b .

* Sincerthe floating exception is an
¥ inprecise trap, o user generated

* trap may ectually come from kernel

* mode. In this case, a signal is sent
* to the current process to be picked
% up later.

*/

e S ~cose 8: /% floating exception */ | ﬁljp c1\/§{9'mﬂ
psignal{u.u_procp, SIGFPT); v
return;
- cuss RGHEERT . = . JPL - i
i = SIGFPT; \ AT 1 /7
S B Lopreyey = = — =

P

* If the user SP is below the stack segment,

% grow the stack acutomatically.
* This relies on the ability of the hardware

% to restart a half executed instruction

* On the 11740 this is not the case and

* the routine backup/140.s may fail.

* The classic example is on the instructieon
—— * .mp;w oo -
*7
case 9+USER! /% segmentation exception %/

@ = sp;

if(backup(u.u.ar0) == 03

e 5=

if{grow(a)) : C) ch9b”
goto out: O\fvvu A

i = SIGSEG; )

break:

) ez
psignalf{u.u_procp, i)} 4/‘56"& a 7’&\\)1’\"l 12 %&e pVO 2
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cut: 3 = ya
A |\ VR . =
s e e quM/) process e
3 setprifu. u-procp)k/ il e e /n/‘/bf/Ly ek /00 + &
Pk

* Call the system-entry routine f (out of the

* sysent taoble). This is o subroutine for trap, and

* not in-line, because if a signal occurs

% dyring processing, an (abnormall) return is simulated fron —

* the last caller to savu(gsav); if this took place

* inside of trap, it wouldn’t have o chance to clean up

*
* If this occurs, the return tokes place without
| * clearing u.intflg: if it’s still set, trap
* marks aen errpor which means that o .system N
* call (like read on a typewriter) got interrupted ¢e
* by a signal. et T
*/ s ek /—f/
trapl(f) BN s g; oo EC% \
int C(*f3C); ’ ¢ /{’ -,
{ yells yov o™ Lol o7 1
ﬂ: A /7
3 v
u.u_.intflg = 1; é?:/// 0 | Aqﬁm{QQ- e 7
savufu.u_qsav); et
Cxf ()
u.u-intflg = 0:
}
/%
* nonexistent system call-- set fatal error code. 5+z
*/ ] 5 2
nosyst{
; P Exce
u.u-error = 100;
)
,* i LA V_\&ij( ¥is [Q
* Ignored system call ’
*/
nullsuys()
{
}
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Sep 11 17132

i

e
Sy SN S : : : = = = = s

__#include " . /paron.h” - -

$include "..7user.h"
ginclude *_ _Zbuf h®

$include "../conf.h”
__#include " _Zsystm. h® = = L= .

#include "../proc.h"
n

___#include /seg. h”
2 ®
* This is the set of buffers proper, whose heads

____1"1gng~dggljngd_in_hu£Lhh__lhtng_;nn_ngsi_hn££sr

* headers not pointing here that are used purely

____ijj_LLgungan_in”Lha,llﬂ,nauhinas_hn_dgscnihg
* 170 to be done-- e.g. swhuf, just below., for
% swapping.

*/
char buffersINBUFI[ 5141
struct buf swbuf;
e
% Declarations of the tables for the magtape devices)
* see bdurite.
*/ o dA) = AL
int tmtab;
int httab:
/o

* The following several routines allocate and free
* buffers with various side effects. In general the

* arguments to an ellocate routine are a device and
% o block number., and the value is a pointer to

* to the buffer header; the buffer is marked "busy”

* t s
# already in core, no I/0 need be done; if it is
* nlhgggy_huiyL_&hg_nnnngsx,nmiis_unLLl_LL_hg;nngs_izng_,__
#* The following routines allocate o buffer:
* gethlk
* bread
! * breada
; * Eventually the buffer must be released, possibly with the :
* side effect of writing it out, by using one of
* burite
* bdurite
* baurite
% * brelse
#/
P
* Read in (if necessary) the block and return a buffer pointer.
%/

breacad(dev, blkno)

{
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register struct buf *rbp;

if (rbp->b_flags&B_DONE)
AR £ 4,rgturn£rbp),

rbp >h_flags =1 B_READ;

rbp->b_wcount = -256;

_rbp = getblk(dev, blkned; e e

(*bdevsul dev.d_majorl.d_ strntegg)(rbp):

iowait{rbpl;
returni{rbp)l;

i

* Read in the block, like bread, but also start I/0 on the
* read-ahead block (which is not allocated to the caller)

*/
__breada(adev, blkno, rablkno)
{
register struct buf *rbp., *rabp:
register int dev;
dev = adev!
rbp = 0!
if (lincorei(dev, blkno)) {
rbp = getblk(dev, blknol;
if ((rbp->b_flags&B_DONE) == 0)
rbp->b_flags =1 B_READ:
rbp->b_vwcount = =256
(*bdevswliadev.d_majorl.d_strategyl(rbp);
H
}
if (reblkno && !incore(dev, rablkno)) {
rabp = getblk(dev, rablknol;
if (rabp->b_flags & B_.DONE)
brelse{rabpl;
else { ‘
robp->b_flags =1 B_READIB_ASYNC:
rabp->b_wcount = -2356;
{*bdevsuwladev.d_najorl.d_strategyl(rabp);
¥
}
if (rbp==0>
return(bread(dev, blknol);
iowaitirbp);
returnirbp);
¥
/%

* Write the buffer, waiting for completion.

* Then release the buffer.
*/

burite{bp?
struct buf *bp:

{
register struct buf *rbp;

register flag!
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; rbp = bp:i

_  flog =rbp~>b-flagsi— —
rbp->b_flags =& ~(B_ REﬂD I B_.DONE | B_ERROR l B.DELWRI )

- rbp=>b-wcount = ~-256 - S —————
(sbdevswlrbp->b_dev.d_najorl.d. strctegg)(rbp),

if ({floglB-ASYNC) ==0I)
iowaitirbpl;

R — brelsetebp)y———— —— -
} else if ({flag&B_DELWRI)==0)
R — geterror{rbp); - , -
¥
Vs ]

% Release the buffer, marking it so that if it is grabbed — —
#* for another purpose it will be written out before being

% given up (e.g. when writing o partial block where it is -
* assuned thet another write for the same block will soon follou)

* This ¢
* in the same crder as requested.
Ui - SRS S TR = S e s v = = ) L
bdurite(bp)
__struct buf sbps
{
_ _register struct buf xrbp:
register struct devtab *dp:
ST
dp = bdevsulrbp->b_dev.d. najorl.d_tab;
if (dp == &tmtab |1 dp == &httab)
bowurite(rbpl;:
else |
= __ _rbp->b_flogs =1 B_DELWRI | B_DONE:
brelsel{rbp);
- =2 2
H
= yo
# Release the buffer, stort I/0 on it, but don’t wait for conpletion.
*/ :
~_boaurite(hp)
struct buf *bp;
2
register struct buf *rbp:
rbp = bp!
rbp=->b_flags =1 B_ASYNC:
burite{rbpd;
=3
VA ]
: * release the buffer, with no I/0 implied.
*/ : 3
~ brelse(bp) =
__struct buf *bp: ¢
b--%
i
ig, P -~ T e s R SR e . 2
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register struct buf *rbp, **backp!:
register int sps;

rbp = bp’

38 if (rbp=->b.flags&B_WANTED) e, ¢S
waekeupirbp);

if (bfreelist.b.flags&B _WANTED) ¢

bfreelist.b_flags =& ~B_WANTED:
wakeup({&bfreelist);

¥
_if {(rbp->b_flags&B_ERROR)

rbp-*b.dev.d-minor = -1; /% no assocC. on error %/
backp = &bfreelist.av_back:

iy

sps = PS-»inteq’
splél);

rbp->b_flags =& ~(B_WANTEDIB_BUSYIB_ASYNC):
(*backpr-dav.forw = rbpi

rbp->av.back = *backp’
*backp = rbpi

rbp-av_forw = &bfreelist;
PS~>integ = sps!

e
" * See if the block is associated with some buffer

] * (mainly to aevoid getting hung up on a wait in breada)
L i

~ incore(adev, blkno)
$.

register int dev!
register struct buf *bp;

register struct devtab *dp;

‘dev = adev!
dp = bdevswliadev.d_majorl.d_tab:

for (bp=dp->b_forw; bp != dp! bp = bp->b_forw)
% if (bp->b_blkne==blkno && bp->b_dev==dev)

N return(bp):
return{i);

}

Ve
* Assign a buffer for the given block. If the appropriate

* block is already associated, return it; otherwise search
* for the oldest non-busy buffer and reassign it.

* When o S512-byte area is wanted for some random reason
* (e.g. during exec, for the user arglist) getbhlk can be called

* with device NODEY to avoid unwvanted associativity.
f s/

‘ gethlk{(dev, blkno)
{

register struct buf *bp]
register struct devtab *dp;

extern lbolt:

if(dev.d_major >= nblkdew)
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lm:
if (dev < 0)

—dp = &bfreelisti —
else {

if(dp == NULL)D

— panic{"devtab™)

- -

for (bp=dp->b.forw; bp != dpi bp = bp->b_forw) {
if (bp:)b.b&kn@#lbiuno—++—bps}br¢ev+=40#4

continue’

a3

if (bp->b_flags&B_BUSY) {

= bp_kb.£l¢gs_=i—3.lauliaé 2
sleep(bp, PRIBIOD:

goto loop:
3

splOC);

notavaill{bpl:
return(bp);

¥

gplﬁ( 33
if (bfreelist.av_forw == &bfreelist) {

 bfreelist.b_flags =! B_WANTED; 5
sleep(&bfreelist, PRIBIO)D:

spl0C 23
goto loop:

3

spl0();

notavail(bp = bfreelist.av_foruli

if (bp->b.flags & B_DELWRI) {

R _ _bp->b_flags =1 B_ASYNC:
burite(bp);
kL _goto loopi
¥

bp-2b flmgs_i_n.nusx i B_RELOC:

bp->b_-back->b.forw = bp->b.forw;

bp->b_foru->b_back = bp=>b_back:
bp->b_forw = dp->b_forw’

3 bp->b_back = dpi
| dp->b_foru->b_back = bpi

dp->b_forw = bp:
bp->b_dev = dev;

__bp->b._blkno = blknoi
returni{bp)l;

k }

il e =
# Yait for 170 completion on the buffer: return errors

8 % £o the user.
. */

. iﬁﬂﬁit( bp)
struct buf #*bp;
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register struct buf *rbp;

rbp = bpi
< splel): ,
while ((rbp->b_flags&B_.DONE)>==0)
! sleap{rbp, PRIBIO):
1 spl0C);
geterrorirhp): ' < il T =
}
P

* Unlink a buffer from the avoilable list and mark it busy.

* (internal interface)
%/ ’ -

notavail{bp?
struct buf *bp:

{
register struct buf *rbp;

register int sps;

rbp = bp’
sps = PS-dinteg)

spléd )}
rbp-Yav_.back->av_forw = rbp-lav_forwu;

rbp-Yav_.forw->av_back = rbp->av_back;
rbp->b.flags =1 B_BUSY;

PS->integ = sps;
¥

I

4 * Mark 1/0 complete on o buffer, release it if I/0 is asynchronous.
* and wake up anycne waiting for it.
*/
iodonel{bp) N
struct buf *bp:;
{
F register struct buf *rbp;
4 rbp = bpi
- if{rbp->b_flags&B_MAP)
; napfree(rbpl;
- rbp->b_flags =| B_DONE;
v if (rbp->b_flags&B_ASYNC)
brelsel{rbpi;
else {
% rbp-rb._flags =& ~B_WANTED:
: wakeupirbp);
" ) }
-
5 # Zero the core associated with a buffer.
: */
3 clrbufi{bp)
~ int *bp;
-
%
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{
register #*p; .
A ST U L A =T = e T A
e B mhepoShoGddny = = = Lo e
c = 256!
- do
£33 = O
=R e TR T ° 8 T 3 T Y S Ry O S P N NP S s
H
7k
H * Initialize the bhuffer 1/0 system by freeing
* all buffers and setting all device buffer lists to empty.
S A O =, ot B s =
binit{)
S s R e e 0,

register struct buf *bp;
- register struct devtab *dp:
| register int i
— struct bdevsw *bdp:

bfreelist b _forw.= bfreelist b _back =
bfreelist . av_forw = bfreelist.av_back = &bfreelist:
E for (i=0; i{BBUF: i++3 ¢
bp = &buflil;
—  Bp=oh. dhu = -~}} = =
bp->b_addr €<£§}?ers[ij}:>
bp->b_hack = &bhfreelist:
bp->b_.forw = bfreelist.b_forw;
bfreslist b _forw->b _hack = hp:
" bfreelist.b_forw = bp;
bp->h_flags = B_BUSY;
brelselbp);

b

= 0;

i
l faor {hdp = hdevsu: bdp->d open; hdp++) {

dp = bdp->d_tab:

iftdp) ¢
dp->b_forw = dp!i
dp-2b_back = dpi
)
i+4 ]
| ¥
nblkdev = i}
}
I

B * Device start routine for disks
* and other devices that have the register
% layout of the older DEC controllers (RF, RK., RP, TH)
*/7
#define IENABLE 0100
#define WCOHM g2
#define RCOM 04
#define GO 01
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_devstart(bp., devloc, devhik, hbcon)

struct buf =*bp;
int *devloc:

{
register int *dp;

register struct buf =*rbp;
register int comi

dp = devloc;: =
rbp = bp!

*dp = devblk: =
#--dp = rbp->b_addr;

*¥-=-dp = php->h_wcount:

7% block address */ o

/% buffer address */

com = (hbcom¢<8) | IENABLE I
R e if (rbp->b_flags&B_READ)
o RN e com =1 RCOHM:;
else
com =| WCOM;

GO
= derhpedh o vuen & 03 (¢ 431 <

% word count */

/% connend<; X-men */

*¥-~-dp = com:
}

R A

* stargap routine for RH controllers.
*/

$define RHWCOM 060
#define RHRCOM 070

rhstart{bp. devlioc, devblk, abae)

struct buf *bp;
int *devloc, *ghae;

{

register int *dp; =

register struct buf *rbp;
__register int com:

dp = devloc:

rbp = bp;

if{cputype == 70)

*abae
#dp = devbhlk:

= rbhp->b_xnen;

/* block address #/

*--dp = rbp->b_addr:
¥--dp = rbp->b._wcount;

/*
/%

buffer address */
word count */

com = IENABLE | GO |
{{rbp->b_xmen & 032 <<

8);

if (rbp->b_flags&B_READ)
com =] RHRCOM: else

/*

comnand + X-menm */

com =1 RHWCOHM:
*-~-dp = com

e
* 11770 routine to allocate the

*

UNIBUS map and initialize for
¥ o unibus device.

* The code here and in

TR oL
: ‘»_,

GBS R L
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% rhetart assumes that an rh on an 11270

~

* is an rh70 and contains 22 bit addressing.

x/ e
int naplock:
struct buf *abp;
£
register i, a;
register struct buf xbp; } =
if{cputype = 70) P SR Ee I e
return; V\o‘/1
2 splé¢); Cgkg
while(maplock&B_BUSY) { co
naplock =1 B_WANTED:
sleep{ &maplock, PSHWP);
3 RN s S e
maplock =1 B_BUSY:
: spl0C);
bp = abp:
bp->b_flags =1 B_MAP:
¢ = bp->b_xmen;
for{i=16; i{32; i=+2)
UBMAP->rLi+l] = a;
_fora++; i<48; i=+2)
UBHAP->rli+1] = a;
bp->b.xwen = 1;
}
 mapfreelbp) s AderrvpT
struct buf *bp; o> : =
= — o0&
BT bp->b_flags =& ~B_MAP;
. if{maplock&B_WANTED)
wakeupt&maplock):
1 naplock = 0;
¥
Phe—— 215 L = —
% ggap 1/0
A */
. swap{blkno. coreaddr. count, rdflg)
5%

= register int #*fp;

-

= fp = Ssubuf.b_flags!

. spled);
- while (*fp&B_BUSY) ¢

#*fp =1 B_WANTED:
sleep{fp, PSWP):

¥
¢fp = B_BUSY | B.PHYS | rdflg:

swbuf.b_dev = swapdev:
i swbuf.b_wcount = - {(countd(<{5); /% 32 w/block */

swbuf.b_blkno = blkno:
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swbuf.b_addr = coreaddr{(<{6; ’* 64 b/block */

swbuf . b_xmenm = (coreaddr>>10) & 077:

(*bdevswl swapdev>>81.d_strategy)(&suwbuf);

spie{);
while({*fp&B . DONE)==0)

sleep{fp, PSWP):
if (*fptB _WANTED?

vakeup{fp);
splOC);
*fp =& ~(B_BUSYIB_WANTED »:
return{*fp&B_ERROR);
}
L 1l
* make sure all write-behind blocks . 1t 2
* on dev (or NODEY for all) . [ 5
¥ are flushed out. éslﬂmj‘/’q L/ _575 /
* (from umount and update) / s
*/
bflush{dev)
{ ;
register struct buf =*bp;
loop:
: spled);
for (bp = bfreelist.av_forw; bp != &bhfreelist; bp = bp-av_.foru) ¢
if (bp->b_flags&B_DELWRI && (dev == NODEYI|ldev==bp-db_dev)) {
bp->b_flags =1 B_ASYNC:
notavaili{bp);
bwrite(bp);
goto locop;
¥
¥
spl0d);
} =
|
* Raw I/0. The arguments are
* The stroategy routine for the device
#* A buffer, which will always be a special buffer
* header owned exclusively by the device for this purpose
* The device number
28 Read/write flag

* Essentially all the work is computing physical addresses and
* validating then.

*/
physio(strat, abp., dev, ru)

struct buf =*agbp:
int (¥strat)();

{
register struct buf *bp:

register char *base:
register int nb:

int ts:

bp = abp:
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base = u. u.base’

/%

LTe

goto bad:
ts = (u.u-tsize+t2?) & ~0177;

~ % Check odd base., odd count, and address wraparound

——if {base&dl 1 u.u-.count&bt 1 beser>=baset+u.u-count)

T R sep)
— %5

nb = (base))G) & 01777;
s iE =3 =

# Check overlap with text. (ts and nb now

JL4A—$4—b9¢&~Gl#Gk"

e

7ﬁ4£‘LAb_L—Ls) - -—

goto bad:

* Check that transfer is either entirely in the

* dntn or in th. stn:kl thnt is .ithep

* the end is in the data or the start is in the
* (remenber wraparound was already checked)

stack

*/
if ({{{bhasetu.u_countl>>6)8017277) = ts+u. u_dsize

&& nb < 1024~u.u_.ssize)
goto bad;

sple{);
while (bp->b_flags&B_BUSY) ¢

bp->b_flags =1 B_WANTED:

glggpth. PRIBIO):
¥
hp;ih_ﬁng: = B _BUSY | B_PHYS | ruwi

bp~>b_dev = dev:
£

* Compute physical address by simulating

!n&hn_sggsgninzion_hnndumnekf

#®7
bp->b_addr = base077:

base = (u.u_sep? UDSA:!: UISAY->rinbd>>7]1 + (nb&0177
bp-b_addr =+ base{<{6:

by

bp->b_xmem = (base>>10) & 077
bp->b._blknoe = lshift(u.u_offset, -9);

bp->b_uwcount = -((u.u_count>>1) & 077777):
bp->b._error = 0}

U.u-procp->p_flag =1 SLOCK:
(xstratd{bpl;

splél);
while ((bp->b_flags&B DONE) == 0)

sleep{bp, PRIBID):
Y.u.procp->p. flag =& ~SL0CK:

if (bp->b_flags&B_WANTED)
_wakeup{bp)l:

splOC);
bp->b.flegs =% ~(B_BUSYIB_WANTED):

U.u_count = (-bp->b_resid){{1;
_geterror{bp);

return;
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bad:
u.u_error = EFAULT
} . ¥ s

SEREs. | N o
# Pick up the device’s error nunber and pass it to the user:

#* if there is an error but the number is 0 set o generalized

* code. Actually the latter is always true because devices
% don’t yet return specific errors. =~ - ) S .
*/
__geterror(abp) \ 3 Il L
struct buf *ahp:

b {

register struct buf *xbp;

bp = abp:

if (bp->b_flags&B_ERROR) L= =

if ((u.u_.error = bp->b_errorl==0)
u.u_error = EID:

Sig A BT e s N TSR
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#
g
*/ g = 3 1

P& 3 , 3 £ ot - ) - 3 : . &
* KL/DL-11 driver
*/
#include "../paran.h”
= tneiunde Y. Jcocont At SN, = i e = =
$include "../user.h"”
__#include Aty Ry - : e | .

' /% base address */

#define KLADDR 0177560 /* console %/
___#define KLBASE 0176500 /* k1l and dlill-a %/
#define DLBASE 0175610 /% dl-e */ | cﬁ; KA
nywyer

__ #define HKL11 j==——
#define NDL11 0 -< o V“)VAbg«' o LA
#define DSRDY a2
#define RDRENB 01

struct tty klll[“KLll+HDL!l]t

struct klreés {

B int klrcsr:
int kirbkuf;
PEEEHSNE e 5 i . = LS ) D = o e L ;
int kltbuf:
L 3 o - ! =Sl =
___klopen(dev., flag)
' {

_register char *addri .2
register struct tty #*tp:

if(dev d minor >= NKLii1+NDL1i? {
n u.uerror = ENXIO:
! return:

] S
tp = &klll[dev d_minorl}
& ]

* set up minor 0 to address KLADDR
* set up minor 1 thru HKL11-1 te address from KLBASE
s * set up minor NKL11 on to address from DLBASE
# ¢
addr = KLADDR + 8*dev.d._minor;
iftdev.d_minor?
addr =+ KLBASE-KLADDR-8:
M if{dev.d_minor >= NKL11iD
addr =+ DLBASE-KLBASE-8x*NKL11+8;
i tp->t.cddr = addr;
if ({tp->t_.state&ISOPEN) == 0) {
] tp->t.state = ISOPENICARR.QON:
tp->t_flags = RTABSILCASEIECHOICRMOD IANYP:
: tp->t_erase = CERASE:
tp->t_kill = CKILL:




. |l
~
Y
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¥

addr->klrcsr =1 IENARBLEIDSRDYIRDRENR:
_addr->kltcsr =1 IENARLE:

ttyopen(dev, tp);

i )
% klclose(dev)
=y
register struct tty *tp:
2 ¥p- s aRlitgp-lieyNerly - . - - . - L %
% wflushtty{tp)l:
*ﬁ tp->t_state = 0;
}
klreadCdev) T C
{ e L2l
ttreadi&kllildev.d_minorl);
. 3
-
' klwrite(dev) s
{
g tturite(&kllildev.d.minorl);
}
E v 'Jl 'nv‘la.'lfl)ﬂ*
* klxint(dev) i S e LGS SR
{ =
register struct tty *tp:
| A tp = &kliildev.d_minorl;
8 ttstart(tp): :
g if (tp->t_.outg.c.cc == 0 |1 tp->t_outg.c_cc == TTLOWAT)
b [ wakeup{&tp->t_outg;
}
T . S ndevrypt
kirint(dev) EELBERET T
{
% register int c, *addr;
; register struct tty *tp;
. tp = &kliildev.d_minorl:;
| addr = tp->t_addr;
- € = addr-dklirbuf:
| addr->klircsr =1 RDRENB:
g Etyinputles tp)
¥
. klsgttyldev, v)
} int #*y;
’ {
i = register struct tty =tp;
| ~ tp = dkliildev.d_minorl:;
) ttystty(tp, v
3 ¥

S :
f i B ! i T R
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’*®
*/ ==

2%

* RF disk driver

=0

#include "../buf. h”
$include * conf h"
$#include "..Zuser.h”
struct {
int rfcs:
int rfwc:
int rfbaj
int rfda;
int rfdae:
¥
struct devtab rftahb:
struct buf rrfbuf;
$#define NRFBLK 1024
| $§define RFADDR 0177460 C
o=
#define GO 01
$define RCOM 02 \ ‘;VA(G I/JCY
$define WCOM 04 \O;X _ \ )%
#define CTLCLR 0400 \;; o
~ #define IENABLE 0100 ////////" \V\ L\
7 z B \1
rfstrategylabp? ~E== S{ R ’
__struct buf *abp; \
{

' register struct ﬁuf *hpi

bp = abp; V% A A
if(bp->b_flagskB_PHYS) — 7 ; , g<0(
napalloc(bpl; \ 2 ,5¥
if (bp->b_blkno >= NRFBLK#(bp->b_dev.d_minor+1)) \ jre
L. bp->b_fleags =1 B_ERROR:
‘ iodonelbp); //
return;
)
bp-Yav.forw = 0;
spl5¢); [ /!
I if (rftob.d_actf==03 N ‘VA%’Q
rftab.d_actf = bp; ‘\ P
else 2 a | A
rftab.d.actl-dav_forw = bp: | ;L’ act!
 rftab.d.actl = bp: N R /
if (rftab.d.active==03 ! i S /
| rfstart(); ) Ap4«n14f’ t>§
spl0d{);
- e B acy
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=S
RERERPELY - : A% =3
{
. register struct buf shp; 5 s i
if ({bhp = rftab.d_actf) == 1)
return;
rifteh. d ocebipwedy - =
RFADDR->rfdae = bp->b_blkno.hibyte;
= ﬁ_dggstnciibp¢,LRFannR:)c£dn+_hp:lh.hlknn£L34 0);
b
rfintr()
{

registé;“struct buf =bp;

if {rftoab.d_active == 0)
return:

bp = rftab.d_actf:

rfteb.d_active = 0;
if (RFADDR->rfcs ¢ 0) { /% error bit */
deverrorih - - H

RFADDR~->rfcs = CTLCLR:
if (++rftob.d_errcnt <= 10) {

rfstartd )
return:

)
bp->b._flags =| B_ERROR;

}
rftab.d_errcnt = 03

rftab.d_actf = bp-Jav_forw;
iodone(hp);

rfestart( ;
)

rfread{dev)

—
: [/
[
physio(rfstrategy, &rrfbuf., dev, B_READ); \\\\
) ZANA Ve
N
rfurite{(dey) ( —
¢
\ EvﬁbY’
phusio(rfstrategy, &rrfbuf, dev, B_WRITE); //// -
)

WR 3 e R AmL«Q,.‘Ja‘“! "-&""?_v“: ;:r

St g
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8. /%

* general TTY subroutines

* /7
$include "../paran.h”
! Sinclude " . ZJsysta h* 2 e B e I N N = e =
#include *..Zuser.h"
E - Vinctinde = _Jefgins - - - - . -~ - o
$include "../proc.h”
f'lnl:llldﬂ " ﬂlnndﬁ h.
$include *../file.h"
B Binclude *. . /rag . h* A e L e e N e
#include °../conf.h"
e
* Input mapping - =

* corresponding character is typed preceded by "\" the escape
% sequence is replaced hu_ihQ_thlggxmlng$__nosilggnsgd_inr e =
* upper-case only terminals.

char

STk A

meptaebl ]

% {

00D, 000,000,000.,004,000.,000.,000,

~ go0.,000,000,000,000,000,000,000. =
000,000,000.000,000,000,000,000.
000, 000,000,000,0060.,000.000,000.

000,’1’,000,°%#’,000,000,000," ",
24 ,%%,000,000,000,000.000,000.

000, 000,000,000,000,000,000,000.

000, 000,000.000,000.000,000.,000.
‘@’ ,000,000,000,000,000,000,000,
. Q00,000.,000,000,000,000.000.000.,
poo, 000,000,000,000,000,000.,000.
000, 000.000.000,000.000.°~2,000,

H

2

680, A" B it TR R R,
lHJ‘lIl‘}JI‘JKI‘lLl‘)HI ‘H';'OJJ

IR RS L rhe el R RS
PR LY, 070 000,000,000,000,000,

33

—

4

s
* i d by

* getc and putc (mch.s)

*/

struct cblock {

struct chblock *c.next:

: ¥

char infol61;

. /% The character lists-- space for 6*NCLIST characters */

struct chlock cfreelNCLISTI1:

/% List head for unused character blocks. */7

w-

B

struct cbhlock *cfreelist;

R S o e 3 A it b e i i ) g e o o —— S e o - 3 -
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* structure of device registers for KL, DL, and DC

* interfaces-- more particularly., those for which the

* SSTART bi

t is off and can be treated by general routines

* (that is,
*/

not DH3J.

struct {
int

ttrcsr!

int
int

ttrbuf;
tttcsr

int
¥

tttbuf:

o

# routine called on first téletgpe>6pen.
* establishes o process group for distribution

* of quits
#*/

and interrupts from the tty.

ttyocpenidev.,

_ struct tty *atp;

atp)

{
regi

ster struct proc *pp]

regi

ster struct tty =*tp;

PP = u.u.procp!

L Rp-woaRys g
if(pp-dp-pgrp == 0)

_ pp-Jp.parp = pp-lp_pid;

u.u_ttyp = tp:
u.u_ttyd = dev;

H

}

tp->t_pgrp = pp-dp-pid;

__tp->t_state =1 ISOPEN:

\  tp->t.state =& ~WOPEN:

£ *
% The routi

ne implementing the gtty system call.

* Just call lower level routine and pass back values.

*/ =
gttyc)
{
int vwi313;
register *up, *vp;
vp = wi
sgttylvp):
" if {u.u_error)

return:

up = u.u_argl01;

suwordi{up, *vp++d)
suword{++up., *vp++)]

sunord{++up, *vp++)]
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AL =

¥ The routine implementing the stty sgsteﬁ call.

——% Read in values and call lover level.

*/
osttyld -
{
register int kup;
up = u.u.argl0 B
u.u-argl0] = fuword{up):
— U uargl il = fuvordi+tup )’
u.u_argl21 = fuword{(++upl;
c:gfvl'gl 0
¥
% R

. * Stuff common to stiy and gtity. —

* Check legality and switch out to individual
o A b

#* v is 0 for stty: the paraneters are taken from u.u.argll.

¥ ¢ is non-zero for gtty and is the place in which the device

* routines place’their information.

*/
sgtty(v)
int *v;
{
register struct file #fp; Gl sV . BSE L=
register struct inode *ipJ
if ({fp = getf{u.u_ar0lRO1I)> == NULL>
returni
ip = fp->f_.inode;
if ({ip->i_modeIFMT) != TFCHR) {
u.u.error = ENOTTY:
EE e return; e
;) .
B (xcd - i in=- dderl 01, w)i
»
e
% Wait for output to drain, then flush input waiting
*/
__wflushttyfatp)
struct tty #*atp;
; =i

reéister struct tty #*=tp;

tp = atp:
spl3();

while (tp->t_outqg.c.cc) {

- _ tp->t_state =1 ASLEEP;
sleep{&tp->t_outq., TTOPRI);
e e e s

flushttyltp))

£pl0¢);
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S

* Initialize clist by freeing all character blocks., then count
* number of character devices. {Once-only routine)
¥/

cinit()

{

5 register int ccp:

3 register struct chblock #cp;i

register struct cdevsw *cdp:

ccp = cfree:
"7 for (cp=(ccp+07)4~07; cp <!4§;£LQ;IHCLIST-115 cpre) £
cp-dc.next = cfreelist;
cfreelist = cp;

¥

ccp = 0

for{cdp = cdevsw; cdp->d_open; cadp++)
1 ccp++;
4 nchrdev = ccp!
- ¥

7k
* flush all TTY queues
*/
E flushttylatp)
struct tty *atp;
{

register struct tty *tp;
register int sps;

SNy o

tp = atp;

while (getc{&tp->t_cang) >= 0);

while (getc{&tp->t_outg) >= 0);

{ wekeup{&tp->t_rawg):
wakeup{&tp->t_outqg):

F sps = PS-Yinteg:

; splS();

while (getc{&tp->t_ravwg) >= 0

tp->t_delct = 0;

PS8->integ = sps;

E I
* transfer raw input list to canonical list.
* doing erase-kill processing and handling escapes.
* It waits until a full line has been typed in cooked mode,
* or until aeny character has been tuped in rav mode.
. */
F canon(atp)
struct tty *atp:
{

register char *bp;

char *bpil;

register struct tty *tp;
register int c;

Ef B A S R bl r il Sl R A e iz el - s
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tp = atp:
— splSC )
while (tp->t_delct==0> {
i f (Ll tp=dt_state&CARRONI==0)
return(0);

sleepl&tp=->t_ravwg, TTIPRI):
§ ¥
e LN e R SR =Sl N s
loop!
.  bp = Scanonbl 2l MU O TR SR e =l
while ((c=getcl{itp->t_rawq)) >= 0) {
if Lec==0372) 4
tp->t_delct-~;
b - — —  break: e —_— — —
¥
- —if {{tp->t_flagsiRAWI==0) —
if C(hpl—-131878\N") {
if (c = 3 —&
if (bp > &canonbl[21)
3 = i e — bp==3
continue;
3
if (c==tp-2t_kill)
| if (c==CEOT)
- = continue’ =
} else
i ~ -
26 if Chpl~-213 1= *\\?)
c =_'Lp$4hrr1:
| bp--: H
= 3 . = I (A4
SEY P " g WL - X /i, T
*bp+t = g}
if (bp>=canonb+CANBSIZ)
L break;
}
bpl = bp;
bp = &canonbl 21!
cC = - hq}
while (bp<bpl>
5 putc(*bp++, cl}
: return{i};
}
P&
* Place a character on raw TTY input queue, putting in delimiters

' * and waking up top half as needed

* Also echo if required.

* The
* tty structure.
*/ PR s s
ttyinput(ac, atp) S S Eyhz;
: struct tty *atp: /,f/ \ /'ri/ o At _)
¢ - 7~ pwC T

4K

. R R RNy ——
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register int t_flags, c:

register struct tty =*tp;

tp = ntp,
c = ackQ177;

t_flags = tp->t_flags:
if (c=="\p’ && t_flags&CRMOD)

c = _t\n’}
if ((t_flegs&RAW)I==0) {

Sl SRR signal{tp->t_pagrp, c==CINTR? SIGINT:!SIGRIT):

if (c==COQUIT Il c==CINTR) {

; flushttyd{tp);
{ ; return;
| e R if (c==C8TOP)Y { e N A R N1 B
K (tp >to stnte&XNTSTOP) e
B G S IS N L T ol _tp->t_state =& ~XMTSTOP:; TR
. ttstarti{tp);
3
B else
S i ey - __tp->t_state =1 XMTSTOP: A o
return; L ([ et
H ﬁ&’\ VeSS, T
| 3 i ’ﬁx’\-wu“r
ﬁ* if (tp->t_raeawgq.c.cc? TYHQQ) {
? flushttyltp);
N T = PESNRRI i Sanl el
: upPPER —
if (t_flags8LCASE && c>=’A’ && c<='2") | _.,p
c =+ 'a’-"Q'; i
s putci{c., &tp->t_rawgl;
] if Ct_flags&RAW 11 c==’\n’ || c==004) {
wakeup{&tp->t_rawgl;
if (putc(0377, &tp->t_rauwql==0)
o LR R E¥eE tp->t_delct++;
}
i if (t_flags&ECHD) {
! tp->t_state =& ~XMTSTOP:
j ttyoutputic, tp);
ttstart(tp);
3 .
}
P
* put character on TTY output queue, adding delays;
* expanding tabs., and handling the CR/NL bit.
* It is called both from the top half for output, and from
* interrupt level for echoing.
' * The arguments ere the character and the tty structure.

*/
ttyoutputf{ac, tp?

struct tty *tp;
{

register int ci
register struct tty *rtp;

register char *colp:

¢ ] : , s AR
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int ctypei

rtp = tpi ) L

/*®

* output all 8 bits if no parity is specified.
¥/

if (1lrtp-3>t_flags&kANYP)I) ¢

putc{ac, &rtp->t_cutql;
returpy - -

}
€ = ackd177; AN N, o LN

7/ x

* Ignore EOT in normal mode to avoid hanging up

¥ certain terminals.

*
if (c==004 && (rtp->t_flags&RAW)==0)
returni S o R e T Py %
/%
# Turn tabs to spaces as required
*
o if (c=="%%’ && rip->t_flags&XTABSY ¢
do
ttyoutput(’ ’, rtpl;
while {rtp->t_col&07);
return:
¥
V. T

* for upper-case-only terminals.
¥ generate escapes

*7
if (rtp->t flags&lLCASE) ¢

colp = ®{)FLJamttn;
A while{*colp++) o

if(c == *colp++) {
T e TEERUONERNEL - SRy e

. ; c = colpl-21;

L break;

}
| e e - VP elal'l{me K& plwmig’ )

cC =+ Ja: = :n.v;
e e G
f /% _
| * turn (nl> to Scrd{1f> if desired.

*/

if (c==’\n’ && rtp->t_flags&CRNOD)

ttyoutputl{’\r’, rtpd;
if (putc{c, &rtp->t_outql)

| return;
i gs ’
: * Calculate delays.
* The numbers here represent clock ticks
* and are not necessarily ocptinmal for all terminals.
* The delays are indicated by characters above 0200,
* thus (unfortunately) restricting the transmission
= * path to 7 bits.
#*/
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colp = &rtp->t_col;

ctype = partablic];

i | e
switch (ctype&077) {

/% ordinary */
case 0
(*colpi++;

/% non-printing */
case 1!

break:;

/* backspace %/
case 2

if (*colp)
(*¥colpld--;

break:

/% neuline %/

case 3!
ctype = (rtp->t_flegs >> 8) & 03;
if{ctype == 1) { /% tty 37 =/
if (*colp)
c = max{(*colp>>4) + 3, 6
} else
if(ctype == 23 { /% vt0G3S =*/
c = 6
¥
*colp = 0;
break:
/% tab %/
cese 4!

. ctype = (rtp->t_flags >> 10) & 03;
if(ctype == 1) { /7% tty 37 »/

c =1 - (scolp | ~G7);
ifte € B)
c = 0

¥

*colp =1 07
(kcolpl++:
break;

/% vertical motion */
cese 9!

if{rtp->t_flags & VYTDELAY) /* tty 37 */
c = 0177

break;

/% carriage return */
case 6!
N ctype = (rtp->t_flags >> 12) & 03;
if(ctype == 1) { /7% tn 300 =*/
c = 9§

y elee

S S VAPE LS AR SR i : ; AT ST SR i ek
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— if(ctype == 23 { /2% ti 700 %/
c = 10;
TN . . L T SR e . g owade )
*colp = 0
A Tk 1 3 e == b
ifled
'lgu{' cl{cl0200., l.er—S!- ngiq);
}
/%

% Restart typewriter output following a delay

* timeout.

% The name of the routine is passed to the timeout
* subroutine and it is called during e clock interrupt.
*/

ttrstrt(ntp)

{ = !
register struct tty *=tp:
tp = atp:

_tp->t_state =& ~TIMEQOUT:

ttstart(tp);

}

/%

* Start output on the typewriter. It is used from the top half
* after some characters have heen put on the ocutput queue.

* from the interrupt routine to transmit the next

__* character, and after o timeout hoes finished
# If the SSTART bit is off for the tty the work is done here,
% using the protocol of the single-line interfaces (KL, DL, DCD;
* otherwise the address word of the tty structure is
% taken to be the name of the device-dependent startup routine.
*/
ttstart{atp)
struct tty *atp:
{

register int *addr, ci
register struct tty *tp:

struct { int {(*funcd();

tp = atp:
addr = tp->t_addr:

if (tp->t_state&kSSTART) (
(*addr . funci{(tp);

return:

}

if ({addr->tttcsr&DONE)==0 || tp~>t_state&( TIMEOUTIXHTSTOP))
return:

if ({(c=getc{&tp->t_outql) >= 0) {
if (1{tp->t_flagstANYP))

addr=->ttthuf = ci
else

if (e<=0177>
addr-Ytttbuf = c | {(partablcl&0200);

else {

’ i i - : = - e -
- o e - . Yy I I T L R RPN S T R W e . 1 RN
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tineout{ttrstrt, tp, c&01773;
tp->t_state =1 TIMEOUT:

Sl el o i EOIRAY; - e z al S W]
¥

e

# Called from device’s read routine after it has

% calculated the tty-structure given as argument,
% The pc is backed up for the duration of this call.
an RTI will re-execute.

#% In case of a caught

interrupt,

*/
ttread{atp?

struct tty *atp!
{

tp = atp:

reg?gté} struct tty ;tp;

if ({tp->t_statelCARR_ON)==0)

returni
if (¢tp->t._canq.c.cc

canon{tp))

}

while (tp->t. cnnq c.cc && passc(getc(&tp- -3t cang)>»=013;

/%

* Called from the device’s write routine after
* calculated the tty-structure given as argument . d

it has

*/
tturite{atp?

struct tty *atp!

{
register struct tty *tp:
register int c’
tp = atp!
if ((tp->t_state&CARR_ON)==0)
= return;
while ({(c=cpass())>=0) {
splS( )}
while (tp->t_outq.c_cc > TTHIBAT) {
ttstart{tpl;
tp->t_state =1 ASLEEP:
P sleep{&tp->t_outq., TTOPRI):
| }
spl0C );
ttyoutputl(c, tpl:
¥
ttstart(tp):
3 }
/*
* Common code for gtty and stty functions on typewriters.
* If v is non-zero then gtty is being done and information is
*# passed back therein;
4 * if it is zero stty is being done and the input information is in the
"% uy_arg array.

p-.vww
. Lt

PP LR ¥

B e || e SN s 0 T8 SN RN TSI R, WY Sl AT 0



&/
ttysttylatp, av?

a
7

{

register —*tp, *v;
..' .
if(y = avl) {

kytd = tp->t_speeds;
v->lobyte = tp->t_erase;
=) tp->t_kills
vill = tp->t_flags:
return(l);

¥
wflushttultpd:
v = u.u-arg;

- EVE X 3
tp->t_erase = v->lobyte:

- = - i {8
tp->t_flags = wiill;
return{);

b J 0 S L
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/ machine language assist

/ for 11/40

/ non-UNIX instructicns

mnfpi = 6500tst

ntpi = 6600"tst

wait = 1

rtt = 6

reset = 5 e

.glebl  trap. call
.globl _trap

__trap:
mowv P5,-4{sp)
tst nofault
bne if
®ov SSRO.ssr
mow S8R2:s5r+4
= mow $1,85R0
jisr rO,calll; _trap
/ no return
1:
2 BOw $1,58R0
mow nofault.(sp?
o rtt
.globl _runrun., _swtch
callt:
et tst -{sp)
? bic $340,P5
- br if
Losenit:
! nov P8, ~-(sp)
i
mow ri.=(8pd
k.. nfpi Sp
MOW 4{spl,-{sp?
4 bic $137.,(sp)
f bit $30000.,PS
beqg if
: jsr pc,*{r0d+
| e
5 bis $340, P8
: tsth -runrun
beq 2f
= bic $340.P8
: jsr pc:-swtch
k- = br 2b
5 tst (spl+
: ntpi sp
4 br 2f
13
3 bis $30000.PS

' isr pc,*{rQd+
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cup Lspl+,(spr+
2
—nov—— Csp e, pl—— =
tst (spl+
- —nov———(s5p I+, rd
rtt
.globl _savfp, _display
SIS RS T o
-display:
rte pc
glnh'l incupc
~-incupc!
mow  pr2,-(sp)
Bov e{spl.re / base of prof with base,leng.off,scale
moy — 4{gpl,rl —PpE
sub 4{r22.,r0 / offset
7l &
ror ro
mul 6{r2),rl / scale
ashc $-14..r0
inc rl
bic $i,rl
cnp rl1.,2(r2) L length
bhis if
add {p2l.r1 /2 baose
mow nofault,-(sp)d
mow  $2f.,nofoult
mfpi &5 &
inc {sp)
mtpi {ri1)
br 3f
2!
clr 6i{r2)
3!
Boy (spli+,.nofault
1:
mow (spi+,pr2
rts pc
¢/ Character list get/put
i globl _getc, _putc
__.globl _cfreelist
| ~-getc:
: mov 2{spl.rl
I moy PS,-{sp)
mowv r2,-(sp?
bis $340.P8
bic $100.PS / spl §
Bov 2¢{ri1d.r2 / first ptr
beq °f / empty
2N movh (r2’+,ri / character
- bic $1377.r0

“ g A §
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MoV r2,2¢(rl1)
dec Crioe / count
It . BAP- ) 5 2 ¥ el
clr CEIDY
LI ORISR i & SRS LEry i - X2 | = / last block
br 2f
figs
bit $7.r2
bne 3f : =
mov ~10¢{r23,(ri) / next block
_add $2,(r1)
2:
= dec re
bic $7.r2
mov -cfreelist,{r2)
nowv r2,.cfreelist
3 E
nov (spi+,r2
mov {sp)+.,PS
rts pc
g
clr 4{ri1
i Bov $-1,r0
| Mo (spi+.,r2
= nowv {spl)+.,PS
rts pc
. -putc!
: now 2{spl),ri
mow 4{spl,rl
i Mov PS,~{(sp)
MOV . r2,-{sp)
| MoV r3,-{sp)
1 bis $340.,P5
bic $100, PS5 / spl S
mow 4{r1d.,r2 / last ptr
9 bne if
| mov -cfreelist.,r2
beg 9f
nov {r2),.cfreelist
clr (r2)+
mowv r2;2{ri) / first ptr
§ br 2f
| %3
i bit $7.r2
bne 2f
d mowv _cfreelist,r3d
| beq 9f
F* mov {r3),.cfreelist
: Bmov r3.-10{(r2)
: nov r3,r2
clr (r2)+
2!
movh r0,{r2i+
MOV r2:;4¢(ri)
inc Lrl) / count

WRL:'W‘\‘l"T-";»'L' lee WRUTLET)

s AL L

R Sy L




8 clr r0
mov {(spi+,r3
. mov  (spl+,p2
f nov {spl)+,PS
E pheg - e
9:
. Mow pc.rQ
J mov (spli+,r3
4 Row._ _ Cepiesed o =
4 KoV (sp)+,PS
2 rts - S e SIS :
__.globl _backup
. .glebl _regloc
_ .backup: I e
nowv 2{spl,ssr+2
- ST ¢ L B B Y D) el S —Bome e\ Tl S S
isr pcsbackup
g now r2,ssr+2
mow {spi+.,r2
4 novb  jflg.r0
| bne 2f
noy 2{spl,rl
| movb ssr+2,ri
8 _jsr pc.if
: movh ssr+3,ri
8 —few - owmele - =
| movh -reglac+7,ri
ast - ri
add ro,rl
3 Mow ssr+d4.,{(rl)
clr r0
E 21
if rts pc
- s &1 = = Wl =
5 Bov ri,-(sp)
= asr {(spl
4 asr (sp)
5 asr (sp)
i bic $!'7.r1
i mowvh ~regloc{rid,ri
: asl ri
B add rg.ri
{ sub (splr+,{rl)
| rts pc
4
~_ 7/ hard part
-~/ sinulate the ssr2 register missing on 11/40
.
; backup:
= clir r2 / backup register ssri
S now $1.bflg / clrs jflg
S mow ssr+4,r0
- isr pc. fetch
i mov rd,ri
F ash $-11..r0
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== bic $136,r0
inp *0f{r0?
0 t00: t01: t02: t03; t04; t05; t06: t07
‘ t10; tii: ¢t12; t13; t14; t15; tie: ti?
£00: :
E clrb hflg
]
ti0:
Mo ri,r0
suab rQ
bic $!116,r0
} inp *0fF{r0d
. 0: u0; ul; u2; u3; ud4; ul; ué; u?
ub ! / single op, mitfipi, sxt, illegal
3 b i t $400,r1 .
begqg ul / all but mltfl, sxt
) bit $200.r1 a
’ beq if / nfpi
bit $100.r1
bne us / sxt
/ simulate mtpi with double (sp)+,dd
& bic $4000,r1 / turn. instr into (spl+
br to1
/ simulate mfpi with double ss,-Csp)
i:
ash $6.1r1
k- bis $46.r1 /_-(sp)
4 br toi
ud: / jsr R =y
now __ ril.erl o
isr pcssetreg / assume no fault
& bis $1730600,r2 / -2 from sp
rts pc
Cto7 / EIS Sk
clrb bflyg
5 ug: / _jmp, suwab
| us! / single op
KoV ri,rQ
br setreg
t01: / mov
| to2: / cnmp
e t03: / bit
; t04: / bBic
t05: / bis
s tde: / add
| ti16: / sub
g clrb bflg
:
i
ke
%\u;ﬂ BT S sww’-«?»imwfuu.a,t' :
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E £111

/ mavh
tia: / cnpb
ti3: /Z hith
tig: / bich
£15: Z bhish
nov ri,r0
-6 .0
jsr pc.setreg
suahb r2
mow ri,r0
isr pc.setreg

: 7 if dgltggdgst) is zZero,

/ no need to fetch scurce

bit $370.r2

- beg if

¢ if mode(source) is R,

- 7 no fault is pessible

B bit $7000,r1
beg if =

/7 if reg(source) is reg(dest),

- ¢ too bad.

] nowv rz2,-(sp) ,
bic $174370.¢sp?
chpb i{spl,(spl+

k. beg t17

/ start source cycle
/ pick up value of reg

mov ri,r0
= ash $-6.r0
. bic $!7.r0
novh -regloc(rl,rd
asl ro
add = ssr+2, r0
mov (rodd;r0

/ if reg has been incremented.
/ must decrement it before fetch

: _bit $174000,r2
3 ble 2¢
E dec ro
. bit $10000.,r2
beg 2f
dec r0
2 :
7 if mode is 6,7 fetch and add X(R) to R
E .
- - =
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WN'NT .
-5 i -

bit $4000.r1
beg 2f
k- bit « $2000.r1
E@ beq 2f
L nOY rQ,-{sp)
> nov ssr+4,r0
3 add $2,r0
§ isr pc,fetch
; add (spi+,r0

2

¢/ fetch operand
/ if mode is 3,5,7 fetch *

P isr pc,fetch
s bit $1000.r1
- beqg if
% bit $6000,r1
%' bne fetch
E 1
. rts pc
B ti7 / illegal
4 ult / br
n uz! / br
" u3d! / br
E  u?: / illegal
< inch iflg
E: rts pc
A setreg!
o mov r0,-{sp)
& bic $!7,r0
5 bis r0.r2
i mOW (spl+,r0
/ ash $-3.r0
l bic $!'7.r0
5 novh 0f{r0l,ro0
X tsth bflg
heg ) 5 4
'4 bit $2,r2
> beg 2f
i bit $4,r2
W beqg 2f
N
4 cnp r0,%$20
r beg 2f
; cnp r0,$-20
%7 beg 2f
L asl ro
: 2
: bish rd,r2
: rts pc
; 0 .byte 6,0,10,20,-10.,-20,0.,0

Ll LS e

—
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e =
'i fetch:
¥ bic $1.rG
= nmnov————nofault, ~Csp)—
hi mov $if.nofault
a~~——~————u£p* —r 0 - -
mowv {spi+,r0
— —nov———(sprrnefeult
rts pc
lt‘_ T s
——novw—— {spli+,nofault
clrb ra2 / clear out dest on fault
BOoWw ‘—1_"\0
rts pc
; .bss )
B-hfitg: . . w. %5 < -
E jflg: =41
text
. [
- .glebl _fuibyte, _suibyte
. .glebl _fuword, _suword
.globl _fuiword, _-suivord
. fuibute:
- _fubyte!:
; ®ow 2{spl.rl
bic $1.r1
isr ‘l_\l'.l'!unrd
) 8 cap ri,2(sp)
g _begqg if
; swab ro
1:
o bic $1377.,r0
2 rts pc
___-Suibyte:

- .subyte:
: mow 2{spl.ri

N bic $l,ri1

H _jsr  pc,guord

2 mov rd,-(sp)

g cHp rl.4¢(sp)

: beq 1
movh 6¢{spl.1{sp)
br 2f

: 1:

@ movh 6{spl.{sp)

g2

: mowv (spl+,r0

4 J.sr pc.puard
clr ro

- rts pc

i

E__.iyL!nnd=

~fuword:

L
:
!
g
g Sl R,
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) nov 2{spl.ri
fuword!
__ sy pc.guword =
rts pc
guword:
s KoV PS.-(sp)
bis $340, P85
mow —hofeult,~(sp) - = —~
mow $err,nofault
nfpi  (ril) w’ - o =
now {spl+,r0
br 1%
~-suiword! S -8 = 7 - I
~suword!
4% _mov 2¢spl.ri . =N s = .
Bmov 4{sp).:rl
suvworg!
isr pc:puord
o rts PRS- 0 ot A
puword! o_u
mov P8,~-(sp)
-~ bis $340,PS
Moy nofault,-(sp)
i WOV $err.nofault =
BOoV r0,-{(sp)
ntpi tel)
i:
- now (spl+,nofault
mowv {spl)+,PS
FEg - pe
err: s S06 | )
! mov (spi+,nofault
B nov {sp)+,PS
| tst {spl+
now $-1.r0
rts pc

.glebl _copyin, _copyout

____-copyin!
jsr pc,copsu
1:
nfpi (r0)+
Bow (spl+,{rid+
| sob r2,1b
} br 2f
-copyout:
isr pc.copsu
1:
®ov (rOd+,-(sp)
1 ntpi (ri1d+
sob r2,1b

r e - Tl ty D F
L. J R ARSG RN IR P Pyt o G S Y G- = TURTIT g P TR WA
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2
mov {(spli+,nofault
mOW (gp)+.»2
elr r0
rts pc
____copsu!
mowv (spli+.r0
movy  pr2,-{sp)
moy nofault,-(sp)
noy rf,-(sp)
MoV 10(spr.ro
Moy i2¢(spi.pril
mov 14(spl,r2
_asr r2
moy $1f,nofault
rts pc
1:
MoV (spl+,nofault
Bov (spl+.,r2
mov $-1,r0
rts pc
~idle:
poy 2 PS8, -(sp)
bic $340,FS
__wait
nov {spl)+,PS
s S rts pc

~ .globl _savu, .retu, _aretu

~SGVU!

LA AN = s $340.P8
MoV {(spli+,rl .

} mov (spl,rQ
mow sp.{rQi+
MOV rS.,{rd+ M=t
bic $340,P8

_jinp {ri1)

L -aretu:

: bis $340.P8
HOW {spli+,ri
nowv (spl.rQ
- { o R 1 a8

E -retu:
bis $340.P5
mow (spl+,rl
mowv (sp);KISA6
mov $.u.ro

i:

i mow (rQd+,sp

now Lr0d+,rS
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i lig $33..QJ_P_5
inp {ri)
.globl _spl0, _spli, _spid4, _spl5, _splé, .spl?
-splO:
bic $340,PS
k rts pe
-spli:
bis $40.P8
bic $300,P8
rts pc
B -splé:
! -5plo!
| bis $340.PS
bic $100.PS
rts pc
. .Splb6!
bis $340,PS
bic $40.,P8
i rts pc
l -spl7:
bis $340.,PS
rts pc
f .globl _copyseg
-copysegq!
. nov PS,~-(sp)
- moy UISAG, ~(sp)
' Moy UISALl, -(sp)
mow $30340.PS
nowv 10(sp),UISAD
| mow 12(spi,UISAL
%7 Kmowv UISDO, ~(sp)
. mov UISD1.,~(sp) =
! mov $6,UISDO
mov $6,UI5D1
now r2,-{sp)
oA % r
) mov $8192..,r1
5 nov $32.,r2
: 1
; mnfpi (rod+
mtpi (rii+
sob r2;1b
E mowv (spl+,r2
mov {spl)+,UISDI
; mowv {sp)+,UISDO
g now (spi+, UISAL
i mowv (spli+,UISA0
: nowv (spi+, PS8
rts pc

AN

e . autiiL g b o Sl A b o |
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__.g9lebl _clearseg
~clearseg!
—n impes - PRy ECgRy . - S
nowv UISAD.,-(sp?
MOow $30340,P5
mov 6{spl,UISR0
mow  UISDO,-(sp)
mowv $6,UISDO
—clr 0 =1 =l
SRS . | SRS S e |
i: b=
\ clr -{sp)
ntpi (r0+
sob —piall
novy {spi+,UISDO
nov {spl)+,UISA0
KOV {spl+.,P§
rts pc

.globl _dpadd

-dpadg:
mow 2{spl,ro
_add 4{sp),2(rd)
adc (rg)
rts pc
.glebl _dpcmp
~dpcnmp!
mov 2{sp),rl
mov 4{spl.ri
sub 6{spl.rl
sub 8{spl.ri
_sbec ro
bge if
cnp rd,%$-1
bne 2f :
cnp ri,$-512.
: bBhi 3f
2:
ROV $-512..,r0
rts pc
i:
E bne 2f
| cup ri,$512.
blo 3f
2
nov $512..r1
3
== mow ri,r0
; rts pc
.glebl dump
dunp !
bit $1,855R0

bne dump
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/ save regs rO,ri,r2,r3,r4,rS5.r6.KIR6

/ starting at abks location 4

= = \

BoV ri.4
BOV $6.r0 2 =
mov ri,{r02+
MOV r2:{rQl+
mov r3,(r0l+
. ReY T PR 1D L =0 S oy
Bov r5,{r0)+
mov  sp,{r0X+ = St 1
mov KISae.{r0)+

/7 dump all of core (ie to first nt error)
/ onto mag tape. €9 track or 7 track ’hinary’) =l .

e . mow - ERFEIRD- L
nov $60004.,(r0)+
clE 2{r0>

1
- HOV _$-512..¢r0)
inc -{r0?
2!
tstb {rdd
bge 2h
tst {r)+
hge ib
reset

/ end of file and loop

MoV $60007,-Cr0>
br 3

.globl boots
koots: 012737
100001
164000
o00ovee

.glebl  bootldr

bootldr:
BOV $157744.ri
mov $bldrcd,r2
mov $14 ..r3

i mow (r2)+,{rid+
dec r3
bne ib

s inp 157744

bBldrcd:

016701
oogo2e
giz2vo02
oo03s52
005211
105711

Shamtens saen e ol o

N -

R S By ST XS S
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e |
|

100376
116162
000002
157400
005267
177756
000765

177560

B 2 |

.globl start, _end, -edata, _main
start:

bit $1,58R0
bne _start / loop if restart
reset

e sl

/ initialize systems segments

Kmov $KISa0.r0
i mov $KISDO,r1
n Hov $200,r4
i clp F —
| nov $6,r3
R 1 ,
: mowv r2;{r0+
a BOY $§77406,(rid+ / 4k ru
b add r4,r2
SR ST e B sob . r3.1b = o o —

5,__£diniiinlizg_uinn.sngn;gg
3

3 KOV $.end+63 . ,r2

§7 ash $-6.,r2

. bic $11777.r2

é mowv r2,(r0d+ / ksré = sysu
e 00 0 00 mov  Susize-1N<BI16.(r1)+

/_initialize io segment

/ set up counts on supervisor segnents

mov  $10,(r0)+
E now $77406,¢(ri )+ 2 ruw 4k
ﬁ‘ / get o sp and start segmentation
,E
i_ nov $_ u+lusize*xed 1,sp
? inc S8RO
. 7 clear bss

MoV $_edata,r0

i:

clr {r0d+

chap r0,$_end

blo ib

¢/ clear user block
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mov $_u.ro
i
clr {rdd+
cmp ro.$ . u+tlusizex6d. ]
blo ib

/ set up previous mode and call main
/ on return.

enter user mode ot OR

mov $30000,PS
isr pc:_main
E MoV $170000,-(sp)
clr ~-{sp)
rtt
.glebl _ldiv e
~ldivi
clr rQ
g HoY 2¢{spl.ri
div 4{spl,rd
rts pc
.glebl _lren
H" -lren:
clr ro
Bow 2{spl.ri
div 4{spl.,ri
Mmov ri.r0
rts pc
.glebl _lshift
-lshift!:
Moy 2{spl.ri
Moy (r13+,r0
nov {(rid,ri
ﬁ ashc 4{spl,r0:
mov ri,r0
rts pe
.globl csv
csw!
mov r3.r0
mov sp.rd
mow r4,-(sp)
mov r3.-(sp)l
KoY r2,-{sp)
isr pc.i{r0)
i
L’ .globl cret
cret:
mov r3:ri
MoV -{ril.rd4
mov -{r1),r3
Mo -~{rid,r2
mov rS,;sp

=~ b N TR IS
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—mov— (sple.rS
rts pc

.glebl _u
=t = 140000
usize = 16

8 = 177776

— S8R0 = 177572 —

SSR2 = {77576

KISR0 = 172340
KISAE = 172354

—KISDPO = 172300

HTC = (723522

UISAD = 177640

uIsal = 177642
__BIsp0 = 177600

BIspi = 177602
SR ) = [231]

data

.glob -kaé, _cputype
__kab: KISASG

~-Cputupe!d40.

.bss
~.glebl nofault., ssr, badtrap 3

nofault: = +2

ssp! =

badtrap!.=.+2

:
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/*
*/
o ook
int (kbdevswl 1)) \dﬁ,d*l
o SR e x _#f
knullidev, tnulldev, tdvstrateqy. tdvtab, < e
&tmopen. ktmclose, ~ &tnstrategy.,  &tmtab, < ——
1] i
}i =¥ T e e N e /ﬁu(
R 1 4 (xcdevswl 1)() : - sl Vst Oty Sy éﬁsAe', Sl
2.

J
tklopen, &klclose, &klread,  klerite, skilsgtty.l= - /¢ >
&nulldev, &nulldev, t¢mnread, tnnurite. tnodev, & s T gt

 _&nulldev. &nulldev. ¢dvread, tdvurite., &ggigiu%r———cbdi'
ktwopen. &tnclose, ttmread, dtnwrite, &nodev, et
t¢dhopen, &dhclose, ¢dhread, &dhurite, &dhsgtty., o p“
&lpopen, &lpclose. &nodev, &lpurite. tnodev, e —
&dropen. &drclose., &drread, &drurite, &nodev,é;_,/——’”‘—”’:;;;:
&pcopen. &pcclose. &pcread, &pcurite, &nodev:ff_____——— PAVJ |
" f"’.)d w._v\o’
g i
int rooctdev {{0({B8)164);
int swapdey {(0{({B8)I172};
int swuplo 19680
int nswap 1220;
il g Y
Al?ﬁ y.'e
o™
£ g SHEERE s T S
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2 low core

_ _br4 = 200
brS = 240

__bré = 300 e : Sl
br7 = 340

/ tr&p vectors

trop: br7+0. /- bus—error-
trap; br7+1. / illegal instruction
e s brapi bhplegd . 7 bpt-trace trop————
trap; br7+3. / iot trap
. btreps br?ed4, ————— ' _power fail L . e
trap: br7+5. / emulator trap
trapi br?+6 / systen entry
== RN = e

.globl start. dunpr

IR R & | S -
inp dump

= 50%.

_ .globl boeots, bootldr . . i =
inp boots

_jmp bootldr

= 60~*

klin: br4
__klou: brd4

= 702

pcin; bré4

N _pcout: bré

= 10604

kulp: bré

kulp: bré

= 204°%

lpini brd

= 224*,
tmnio: brd

1 o RN

trap: br7+7. / programned interrupt

/ floating point
trap!: br7+9. / segmentation violation

2844,
_dvio: brd

LABEIB S i i - B hcid o PP Y ew T e R
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/ floating vectors

= 300".
drou’ br5+0,

drin} brS5+0.

= 3z20".
dhin: br5+0.

dhou: brS5+0.

= 330*.
drnintri bré4+0.

PPP0722020220222222272207002808220220080702020020000080007707

/ interface code to C
__/////2////1/////////{/////////////////////////////////

.globl call, trap # 5 ’

.gqlobl _klirint

klin: jisr rO0,call; _klrint

.glebl _kixint

klou: isr r0,call; _klxint

.glebl _clock

kulp!? jisr rO0,call; _clock
___.glebl _tmintr

tmio! isr rO,call: _tmintr

.globl _dhrint

dhin! isr rO0,call; _dhrint

.glebl _dhxint g

dhou! jisr rO,call; _dhxint
~ .globl _dvintr _

dwio! isr rO,call; _dvintr
__.glebl .lpint

lpin! isr rG:,call; _lpint

.qlobl _drrint B
___drin: isr rO0.call; .drrint

.globl _drwint

drou:! isr rO0,call; _druwint

.qlebl _dmint

dnintr! jsr r8,call: _dmint
Fv'.globl -pcrint, _pcpint

pcint isr rO,call; _pcrint

pcout: jsr rO0,call; _pcpint
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P
* Each buffer in the pool is usually doubly linked into 2 lists:
% the device with which it is currently associated (aluways) - :
* and alse on o list of blocks availabkle for allocation ' i
#* for other use {usuall =
* The latter list is kept in last-used order, and the two
: * lists i
#* o buffer from one list when it was found by

% looking through the other. LA o | <
A buffer is on the avanlcble list, and is liable

*

to be reassigned to another disk block, if and only S
if it is not marked BUSY. UWhen o buffer is busy., the

* % %

.l * nltﬂilnhlE‘liSt pnintgcs can h‘ "sed f:ﬂc nthen punpnses
* in their 1/0

Most drivers use the forward ptr as a link
_* active queue.

* A buffer header contn-ns all the information required

>« to perform I1/0. L e i ler oy o SN -y o R
* Most of the routines which manipulate these thungs
* are in bio.c.

*/
struct buf T B = e I
{
int P iggRy 0 - /% see defines below */
struct buf *b_forw; /% headed by devtech of b_dev */
F struct buf *h_hback: ry—  g)
' struct buf *av_foru; /% position on free list, =*/
2 gtruct DHET ¥ay hack: = 200 ¢ - P not BUSYS/ -
int b_devw: /% major+tmninor device name %/
int b_.wcount: /% transfer count (usu. words) */
char *b_addr; /% low order core address %/
3 char b _xmen: /* high order core address */
: char *b_blkno: /% block # on device %/
char b.error: ] /% peturned after I/0 %/
char *b_resid} /% words not troansferred after error */
BRSSO i N R e R T e o=

—c

* Each block device has a devtab, which contains private state stuff

* and 2 list heads! the b_.forw/b.back list, which is doubly linked N

* and has all the buffers currently aesscciated with that major
. * device; and the d.actf/d.actl list, which is private to the

* device but in fect is always used for the hecd and tail
# of the I1/0 queue for the device.

¥ Yarious routines in bioc.c look at b_forwu/b_back
* {notice they are the same as in the buf structure)

* but the rest is private to each device driver.
*/

struct deviob

{
E chaer d.active; /% busy flag */
¥ . char @ doerrtati /% error count (for recoveryl) */
struct buf *b_forw: /% first buffer for this dev */
= struct buf *b_back: /* last buffer for this dev */
struct buf *d_actf; /% head of I/0 queue */
5 struct buf *d_actl: /% tail of I1/0 queue */
¥
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F‘— LI IO o S P ST SO Bt

s
_ * This is the head of the queue of available
* buffers-- all unused except for the 2 list heads.
T e R
¥ struct buf bfreelist;

=3 / %

» * These flags are kept in b_flags. S

; */

_ #define B MRITE 0 /% non-read pseudo-flag %/
#define B_READ 01 /* read wvhen I/0 occurs */

" $define B_DONE 02 TR g ; K a7
#define B_ERROR 04

/* transaction achorted =*/

____111£ina_&.Eu3i__nL&_____L1_nnL_nn_nu.innuLhn:k_lLsL_g/

#define B_PHYS 020 /* Physical IO potentially using UNIBUS map t/
____ljjiing_ﬁ_naﬂ___ﬂAﬂ_,”__Ls_lhjs_hlnnkﬂhas_hhg_uﬂlnus_nnp_nllncntnﬂ_jj
: #define B_WANTED 0100 /% issue wakeup when BUSY goes off =/
#define B_RELOC 0200 /* no longer used */
’ $§define B_ASYNC 0400 /¥ don’t wait for I/0 completion */

#define B.DELWRI 01000 /* don’t write till block leaves available list */ 2=
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£ *
* Used to dissect integer device code
% into mejor (driver designation) and —
* minor (driver parameter) parts.

sl o i gt ol
struct
{
char d-minor;
- _ghar - Neweken- - - - .
X = St e PRI
/® ((V’
# 'gfd
* switch. Each entry (row) is : lso [
% the only link betuween the : N \'H TA’ ,)
* main unix code and the driver. “7) /«- (e
* The initialization of the fraltf Ut e
* device switches is in the ' (9 aw J ”rv
* file conf.c. Q) — Xr« @
4 ¢ﬂk u“Qél.><//”\7jA’  nt? e;/////
. struct  bdevsw pnf ff’ p0! Sgﬁﬂ,uéd
{ y S
int (#d_open i )ﬂ/ ~ e A /,,.‘I{Qﬂa:;‘/‘gﬁ/}r\"\
int (#d_closed{ ) ) Lo : Jic? P Lo
int (*d_strategyl(); 4 e L

' Mb
int *d_tab} i £ BEa =Y
) bdevsul 1; P /”“///»g- () Z

* Nblkdev is the number of entries
__* (rows) in the block switch. It is
* set in binit/bio.c by making
* a pass over the switch
* Used in bounds checking on major
* device nunbers
*®/
int nbhlkdewv: : !

0
I " /an{ew/(‘?"L /
:/Chnracter device switch. nviuﬂeg' /
: struct cdevseu
{

int (*d_open)();
int (*d_close)( 3}

i int (*d_read)(); :
. int (xd_writed( ) | e ;
| int (*d_sgttyd(di=_ .an alo be U”Q pErree 7 e

} cdevewl 1;

P

* Number of character switch entries.
* Set by cinitlstty.c

*/

int nchrdev:
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o eI sty Vi

One file stru

*
*
* for each open
*
*

cture is allocated

i ST B
X Main use is to hold the read/urite
g pointer associated with each open
3 * file.
.. */
o struct fitle

{

char
char

f_flag:

f_count; /* reference count */

int
char

f_oinode: /* pointer to inode structure %/

*f_offsetl21; /% read/uwrite character pointer */

} filelNFILEL;

/* flags */
#define FREAD

01

#define FWRITE
#define FPIPE

02
04

B A I R ] ra s i e R el X S T e L T

N g A T S R+ Sy SIS
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P.

L%
* Definition of the unix super block.
-~ % The root super block is alleocated and
| * read in iinit/alloc.c. Subsequently
% a super block is allocated and read
* with each mount (smount/sys3.c) and

3

* A disk block is ripped off for storage.
-~ % See alloc.c for general alloc/free = ——
* routines for free list and I list.
Ry SN e o MRl e XU X1 Dhee oF NGRS € 0 D)

struct filsys
i £

int s.isize; /* size in blocks of I list */
int s.fsize; /% gize in blocks of entire volume %/
int s_nfree; /% numnber of in core free blocks (0-100) */
———int s _freellb0]; /% in core free blocks */

int s.ninode; /% nunber of in core I nodes (0-1003 */

- int s_inocdel 1001 /% in core free I nodes */
char s-flock: /% lock during free list manipulation #*/
char s-ilock: /% lock during I list manipulation */
char s.frmod: /% super block modified flag */
char s_ranlyi /% mounted read-only flag %/
int s.timel21; /% current date of last update */

- int padl 501;

Yi
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2 A N e ST Sy SN ST, S e

T
g /e
5 * Inode structure as it appears on
g * &hg di _xyx_t_en;
7 * but by things like check., df,
o */
; struct inode
8. {
s int i-mode;
& char  i.nlink:
i char i—uid:
&3 char i_gid:
i char i-size0;
m char *i_sizel
& int i-addri81;
8 int i—atimel 2]}
5 int i-mtimel 21;
BN
< /* modes */
"~ #define IALLOC 0100000
~ *© #define IFNT 060000

#define . IFDIR 040000
E $define IFCHR 020000
; #define IFBLK 060000
Q #define ILARG 01G000
; #define ISUID 04000
3 #define ISGID 02000
> fdefine ISVYTX 01000
i #define IREAD 0400
3 #define IWRITE 0200

#define IEKEC 0100

‘NTW““&#QJH?”?W‘ Wvéﬂm% IR Lo M L ﬁ s BRI

o beusiie sl AN SRR A LRSS e .
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* The I node is the focus of all

% file activity in-unix.—There is o unique e TR R =
* inode allocated for each active file,

% epach current directory, each nounted-on— e —e————n
* file, text file, and the root. An inode is ’‘named’

% by its dev/Zinunber pair—(igetdiget-ed
* Data, from mcode on., is read in

L= fronpernanentinode on volume—

#*/
posetvuet tnodey— - — — S e A 2 ok S
| {
B chaor i _flogs
char i-count: /% reference count */
.ntig»_"f+.deu+ 7% device where inode resides */ —
@ﬂ7kMY i-nunber: /% i number, 1-to-1 with device address #/
=5 .Jnxw.;___+.nodo+r - = = ==
char i-nlink: /* directory entries t/
char i widi % _guner %/
char i-gid; /* group of ouwner */
chapr i_size0y /% most significant of size %/
char *¥i.sizel: /* least sig */
int i—adderi8l; i
int i-lastr: /* last logical block reed (for read-chead) */
} inodelHINODEIL;
R /% flags 8/ LSPISENR S =
‘ #define ILOCK a1 /* inode is locked */
_ _#define IUPD g2 /% inode has been modified %/
$§define IACC 04 /* inode access time to be updated */
. #define IMOUNT 010 /% inode is mounted on %/
| $define IWANT gz0 /% some process waiting on lock ¥/
. #define ITEXT 040 /% inode is pure text prototype #/
/% modes %/ = s dee
#define IALLOC 0100000 ' /% file is used */
b §define IFMT 060000 /% type of file */
| f#define IFDIR 040000 /* directory */
. #define IFCHR 020000 /* character special */
| #define IFBLK 060000 /% block special., 0 is regular */
____ld!£lﬂ£ulLﬁR£___ﬂlﬂﬂﬂﬂ___ﬁ#______L1_LLL9Q_LﬂALESSLng_AlgﬂLiLhL_!/
#define ISUID 04000 /% set user id on execution */
! Ip Q2000 /% set group id on execution */
. $define ISYTX gl1000 /% save swapped text even after use */
| #define IREAD 0400 /% read. write, execute permissions %/

#define IWRITE 0200
__#define IEXEC 0100
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g ¢
* tunable variakles
SR, - b il FeTa=t =S = i Y 3 e RS = = e s
—Sdstine NBUF . 19 = P Riea BF RUFCRF- cadhy OF - 0 - 0 0 0
#define NINODE 150 /% number of in core inodes */
" #define NFILE 100 /% nunber of in core file structures */
¢ $#define NMOUNT 9 /* number of mountoble file systems */
_#define NEXEC 2 2 /* nunmber of sinultaneous exec’s */ .
#define MAKMEM (64%32) /* max core per process - first # is Ku */
j shuefine BBIZE 20 = /% initial stack size (#64 bytes) %/ 2 ,-o0
#define SINCR 20 /% increment of stack (*64 bytes) */
!4, $#define NOFILE 15 /* max open files per process */
#define CANBSIZ 256 /* max size of typeuriter line *fcé:——————” &=
~ #define CMAPSIZ 100 /% size of core allocation area */ om0 108
#define SHAPSIZ 100 /* size of swap allocation area */
_#define NCALL 20 e /% max sinultaeneous time callouts */
#define NPROC 30 /% max number of processes #*/ LJ
) #define NTERT 40 /* max number of pure texts %/ =— 2
g $#define NCLIST 100 /% max total clist size */
~ #define HZ 60 /% Ticks/second of the clock */
#define MSGBUFS 128 /* Characters saved from error messages */
TR TN T SRITY. oy
& # priorities

* probably should not be
* altered too much

*/
$define PSWP ‘fTod%
$define PINOD ~-90

#define PRIBIOD -50 -
#define PPIPE 1
#define PWAIT 40
$define PSLEP 90
$define PUSER 100

H 2%
* signals
e * dont change
*/
\o
___#define NSIG 20
& fdefine SIGHUP 1 /% hangup */
§define SIGINT 2 /* interrupt (rubout) */
$#define SIGRIT 3 /* quit (FS) =/ ]
$define SIGINS 4 /% illegal instruction */ / et
#define SIGTRE 5 /% trace or breakpoint */ / lﬂ’t}
I #define SIGIOT & /% iot */ \
#define SIGEMT 7 /% ent */ = eV
3 fdefine SIGFPT 8 /* floating exception */ / /
#define SIGKIL 9 /% kill */ ( 40
] $define SIGBUS 10 /* bus error */
| #define SIGSEG 11 /* segmentation violation %/ \ pae T
: #define S8IGSYS 12 /% sys */ \ il
#define SIGPIPE 13 /% end of pipe */ // AX’ =
3
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B gdsrine SIGCLK 14 /% alarn clock %2

N . 3

g * fundamental constants

___* cannot be changed 4—__§:j
*/

; Pl

" #define USIZE 16 /% size of user block (%64) */ =

. #define NULL 0

~ #define NODEV  (~-1) _ \ RE

~_#define ROOTINO 1§ /% i nunber of all roots #*/

#define DIRSIZ 14 /* max characters per directory */ \\\ iz

#* structure to access an

Y

£ * integer in bytes
2 L T S Y = =0
=  struct
-
5 char lobyte:
. _ - ghir-  hihgial

¥
T
l__‘ _* structure to access an integer
i */
RS YT TR e S ¢ =1
g {

tat. integ:

¥
B
e * Certain processor registers
> */
_ #define PS 0177776 i

fdefine KL 0177560 -
i gi77570
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S

# One structure allocated per active
E-orRcess. It contoins al)l dota nesded - 0
* about the process while the

__ % process may be swapped out SNt W o S

* Other per process data (user.h)

* '|S sunppgd uith i’,be pnncgg;
*/
- 2trtuct prae LI o e e e
{
char p_stat; BES L = e
0 char p-flag: lA
“char  poprii /% priority., negative is high %/ <
' char p-sig; /% signal number sent to this process tfdéf/y ¢
. " char p.uid: /% user id, used to direct tty signals %/
2_~chnr p-time: /% resident time for scheduling %/
—a Ehir o Wlepunt - Je e usage Por selMsduling e -
__Cchar p-nice; /% nice for cpu usage */
4 int p-pgrp: /* name of process group leader */
;'*ﬁht p-pid; /% unique process id */ fO‘
s —int p_ppid: /% pnrocess id of parent »/ = 020000 L L
“int p-addr; /* address of swvappable image *
—ank p.size; s /* size of swappable image (%64 bytes) */
ik p-wchan; /* event process is awaiting */
—_int *p.textp: /% pointer to text structure ®/<—— g;ﬂ*’ ,ﬂ’” =
Tint p-clktin; /% time to alarm clock signal */

) prqc[NPROC]Lu

/% stat codes =*/
#define SSLEEP

1 /% auwaiting an event =x/

#define SWAIT 2 /% (abandoned state) */

fdefine SRUN 3 /% running */

#define SIDL 4 /* intermediate state in process creation */
S
6

#define SZOMB /% internediate state in process terminaction */
__#define SSTOP 6 = /% process being traced */

/% flag codes */ o
tdefine SLOAD 01 /% in core %/ -
__#define 88YS 02 = /* scheduling process */ 44/f' : >

#define SLOCK 04 /* process cannot be swapped */ —_— /' A
__#define SSWAP 010 = /% process is being swapped out */ S
$#define STRC 020 /% process is being traced */

#define SWTED 040 /% another tracing flag */
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| struct passud
{

char kpu.nane
char *pw._passwd;
int puuids
; int pu-gid:
B8 int pu.quotal —
‘ char *pu_.comnent;
char ¥pu._gecos;
i char *pu._dir;
1 char  *pu_shell:
¥

L,’?""‘".ﬂ?,".'ﬁ"?m "«ﬁs’-‘z-‘

e Pl B L R A B
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/%

* Location of the users’

stored

* registers relative to RO.

* Usecge is u.u_ar0[KXX].

*/ 25,

#define RO {0)
#define R1 {=2)
#define R2 {-9)
#define R3 $=03 -
§define R4 {i=¢'3
#define RS (=62
#define R6 {=3)
#define R7 £1)
#define RPS (2)
fdefine TBIT 020 /% PS trace bit */
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: Pt
* KT-11 addresses and bits.
®/ A ] = =
- —hdefine UISD 0177600 — /% first user l-space descriptor register %/
§define UISH 0177640 /* first user I-space address register */
-~ #define UDSA 0177660 / ; :
i #define RO o2 /% access abilities */
. Sdefine ¥O 04 St= S e
$define RU 06
. #define ED 010 —— /% extend direction 2 —— ——— —————

g__LL

* structure used to address )
. % g sequence of integers. L i

: */ -

;_w_stnuct SLme - eE o = et e e = . L SN~ RN .

: { wtk W

1 int pL 1 P p sf

: 3 S e s

. int  %kae63 /% 11,40 KISAG: 11745 KDSA6 %/ e 2
2% pals:

* gddress to access 11/70 UNIBUS map

ﬁ, * 7
' #define UBMAP 0170200

CA e

B
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7%
* Random set of variables
* used by more then one - , SN =F s SO T e I
* routine.

*/ N DN o R S il S et e e R Rt e s L s
char canonbI CANBSIZ 1} /% buffer for erase and kill (#8) */
int coremapl CMAPSIZ]: /* space for core allocation */
int swapnmapl SMAPSIZ1; /% space for swap allocation */
int *rootdir; o /% pointer to inode of root directory */
int cputype; /% type of cpu =40, 45, or 70 */
int execnt; /% number of processes in exec */
int lbholt: /% time of day in 60th not in time */
| int timel21; /% time in sec from 1970 */ SR (\
int toutf21; /% time of day of next sleep */<=— DR R
2%

* The callout structure is for
* o routine arranging Ao P =
* to be called by the clock interrupt
* {(clock.c) with a specified argument,
* in o specified amount of time.
* Used, for example, to time tab

* delays on teletypes.

o A _ =

struct callo

{
int c-tine! /* incremental time =*/

FEER __int e~ oa b /% arqgument to routine ¢/ @@ . <

int (*c_funci( )} /% routine %/

) cdlloutfNCALLYY e E N . N . =

/x

* Mount structure.
* One allocated on every mount.
% Used to find the super block.

*/
~ struct mount W R e ) 1, R il e 11 8 1
{
} _int n_dev /* device mounted */
int *n_bufp! /% pointer to superblock */
s o knke o SR TRREEY /% pointer to mounted on inode */
} mountINMOUNT 1) o
S TN ERE | T Rt R /* generic for unique process id’'s *p L= -
char runin;g /% scheduling flag */
char runout; /* scheduling flag */
char runrun; /* scheduling flag */
- ther curprry. - ; /% more scheduling */
int naxmen /% actual max memory per process ¥/
fS ERd o eRwl . = /% pointer to clock device */
int roctdev; /% dev of root see conf.c */
} int swapdev’ /% dev of swap see conf.c */
int suplo: /% block number of swap space */
i int 2 nswap) : /% size of swap space */ ~
int upd@oc?; /% lock for sync */
Lk rablock: : /* block to be read ahead */
, char reglocl 1} /% locs. of saved user registers (trap.c? * /<

char nsgbuf{MSEBUFS 1; /* saved "printf" characters */

R 2 ¥z
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C*
* Text structure.
% fne allocated per pure
* procedure on swap device.
% Manipulated by text.c —,
%/ , )
__struct text 23D
{
int %-daddr] /% disk address of segment %/
int Xx-caddr; /* core address, if loaded */
int X-sizel 2% size (*x64) x/
int #x_iptr} /* inode of prototype */ ;,ﬁ
3 char x_count: /% reference count %/ !g;
| char x-ccount; /* nunber of loaded references %/ >
) textINTEXTL a
| 42
E
= \
i
-§
!
%__,
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V.
#* A clist structure is the head

% of a linked list gqueue of characters o s £ P
* The characters are stored in 4-word
% blocks containing a link and 6 characters

* The routines getc and putc (nd45.s or mnd40.s)
* manipulate these structures

*/
~__struct clist i g e - | EXen ., S
{
int (=4 o, o) e /* character count %/ TEEcs]
int c.cT} /* pointer to first block */
k. int CaCl} /% pointer to last block */
¥
Pk
y * A tty structure is needed for ==rg =
# each UNIX character device that
§ * is used for normal terminal I0.
| * The routines in tty.c handle the
* common code associated with
* these structures.
# The definition and device dependent

*

code is in each driver. (kl.c dc.c dh.c?

——
: struct tty

{
struct clist t_.rauwgqg; /* input chars right off device */
3 struct clist t_cang) /* input chars after erase and kill */
struct clist t.outgq: /* output list to device */
R int t_flags: /* mode, settoble by stty call */
2 int *t_ addr} /* device address (register of startup fcn) */
- char t_delct: /* nunber of delimiters in raw q */
char t_col: /* printing colunn of device */
g ~ char t._erase; /% erase character %/
| char t_kill: /% kill character */
?7 char t_state; /% internal state., not visible externally */
char t_char; /% character tenmporary */
int t_speeds:; /* gputput+input line speed */<5L———~_’£;5q1 a-%
int t_pgrp: /% process group name */ ‘
¥
?7 char partabl 1} /% ASCII table! parity. character class */

$define TTIPRI 10
#define TTOPRI 20

#define CERASE '#' /% default special characters */
*77 #define CEOT 004
: #define CKILL ‘e’
~ #define CQUIT 034 /% FS, cntl shift L */
: #define CINTR 0177 /% DEL =/
#define CSTOP 033 /% Stop output character */

: % limits */
$#define TTHIWAT S50

E
”
<
E‘ : s BRI S A o .
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$define TTLOWAT 30
gdefine TTYHOG 256
g nodes */
__Bdefine HUPCL 01 2 : = = = WSSl
$define KTABS g2 gs
__#define LCASE 04

$define ECHO gio0
 _$define CRMOD 020 L s T el e Sl M
#define RAU Q40

 _#define ODDP 0100
$define EVENP 0200
#define ANYP 0340
$define HLDELAY 001400

 _$define TBDELAY 006000 I o S N e Wl § g
$define CRDELAY 030000

i  $#define VIDELAY 040000 —~ =

/% Hardware bits */
$define DONE o260

___#define IEMNABLE 0100

__¢% Internal state bits %/
g$define TIMEOUT 01 /% Delay timeout in progress */

i $define WOPEN 02 z i
$define ISOPEN 04 /% Device is open */

Z

__#define SSTART 010 /% Has special start routine at addr */
$#define CARR_ON 020 /* Software copy of carrier-present %/
__#define BUSY 040 /

#define ASLEEP 0100
fdefine KMTSTOP 0200

/* Wakeup when output done */

/* futput stopped */

v [

e
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’x

* The user structure.
% One allocated per process.

# Contains all per process data

% that doesn’t need to be referenced
* while the process
% The user block is USIZE*64 hytes
#* long! resides at wvirtual kernel
% loc 140000; contains the systenm
# stack per user;

* same process.
*/

is swapped.

is Ccross referenced
% with the proc structure for the

struct user

{

int u-rsavizl; /% save rS.ré when exchnnging stncks t/
e int u-fsavi251; /% save fp registers */ SRS s e
/% rsav and fsav nmust be first in structur
= char u_segflg: /* flag for I10; user or kernel space */ -
char u.error; /% return error code */
SR - guuigl - Yo gffsctive usee (4 o/ - 00000000 - @000 @000
char u.gid: /% effective group id */
E} = Ehae camiPutdl - - /% reel user id */
char u.rgid; /% real group id */
int __u_procp: /* pointer to proc structure */
char *u_base! /% base address for 10 */
___char *u_count; /% bytes remgining for 10 */ gl
char *u_offsetl 21 /* offset in file for ID */
2 - dnkt - sy_cdir) /% pointer to inode of current directory *
char u-dbuflDIRSIZI; /* current pathname component */
char *u_dirp; /* current pointer to inode */
struct { /* current directory entry */
: =S M RS U.ino’ A g
char u-nanelDIRSIZ1;
e SPGUEPRE S .. =
int *u.pdir; /* inode of parent directory of dirp */
g int u_uisafli6d; /* prototype of segmentation addresses */
int u.uisdlfi6l; /* prototype of segmentation descriptors *
s oE ENe s guefi Tl NBTILE D) /* pointers to file structures of open fil
int u-argl51; /* arguments to current system call »/
SR | u-tsize: /% text size (*64) */
int u-dsize; /% data size (#%64) */
int u-ssizes /* stock size (*64) */
int u_sep: /* flag for I and D separation */
S int u_gsavi21; /* lgbel variable for quits and interrupts
int u_.ssavi2l; /% label variaoble for swapping */
int u.signal[HSIGI: /% disposition of signals */
int u-utime: /* this process user time */
int u.stine; /% this process system tine */
int u.cutimel2l; /% sum of childs’ utimes */
- int u.cstimel21; /* sum of childs’ stimes */
int *u_ar0; /* address of users saved RO =*/
int u.profid4l; /* profile arguments */
char u-intflg: /% catch intr from sys %/
int u_ttyp: /* controlling tty pointer */
int u-ttyd: /% controlling tty dev */
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er structure.

located per process. =

ne all per process data

oesn’t need to be referenced TR, S e e A D A R o ) ¥ -
the process is suwapped. :

s
resides at virtual kernel
0000 contains the systenm EE T : LEe S
per user; is cross referenced
IR NeE BEruELure far—the - -0 o LRl S e T e 3 £ Sioesbi e

rocess.,
er
nt u.rsavizl; /* save r3.ré when exchnnglng stacks =/
nt u.fsavi251; Lo S T i e gsve- PRHAWeR ixters &7 . —otery = T
/% rsav and fsav nmust be first in structure t/
her u.segflg: /* flag for I0; user or kernel space */ g
har u.error; /* return error code */
har u.uid: a3 /% sffective uger id s/ = _ =1 e
har u.gid: /* effective group id */
B —agepuidy - - /* real user id */
har u.rgid; /% real group id */
nt  u.procpy = /% pointer to proc structure s/
har *u.base; /% base address for I0 */
har *u_count; /% bytes remgining for 10 *x/
har *u_offsetl21; /% offset in file for I0 %/
nt *u.cdir /% pointer to inode of current directory */
har u-dbufIDIRSIZI; /% current pethname component */
har *u_dirp; /* current pointer to inode */
truct « /# current directory entry */
it ENE- - Mo iNG] e , P TR
char u-namel DIRSIZ 1;
sgsaentis 0 . = 5
nt *u_pdir; /% inode of parent directory of dirp */
nt u_uisafi6l; > /* prototype of segmentation addresses */
nt u.uisdl161; /* prototype of segmentation descriptors #*/
nt = u_ofilelNOFILE]: /% pointers to file structures of open files */
nt u-argl51:; /% arguments to current system call *»/
nt  u_tsize; /% text size (*64) */
nt u-dsize; /* data size (#%64) */
nt u.ssizel /* stack size (*64) */
nt u.sep: /% flag for I and D separation */
nt u_qgqsavi2i; /% label veriable for quits and interrupts #%% PO
nt u.ssavl2l; /% label variable for swapping */
nt u.signall[HSIGI; /% disposition of signals */
nt u~_utinme; /* this process user time */
nt u.stine; /% this process system tine */
nt u.cutimel21; /% sum of childs’ utimes */
nt u.cstinelf21; /* sum of childs’ stimes */
nt *u_ar0; /* address of users saved RO =*/
nt u-profid41; /* profile arguments */
har u-intflg: /% catch intr from sys %/
nt u_ttyp: /* controlling tty pointer */
nt u_ttyd: /% controlling tty dev */

> " " 3 & R . » - 1 3 3 N
S b‘;m’ R T SR U 1 PRI T e TNEe TR RS e R T S
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* extends from u + USIZE*64
* hackward not to reach here
*/

Yy uys —

$define EFAULT 106
__$define EPERMNM i
#define ENODENT 2
__#define ESRCH 3
$define EINTR 4
$define EID S

6

7

8

$define ENKIOD
__#define E2BIG
$define ENDEXEC
__#define EBADF 9 ¥ : o b
#define ECHILD 10
g§define EAGAIN 11
$define ENOMEM 12 -
f#define EACCES 13 = 1e
$define ENDTBLK 15
#define EBUSY 16
$define EERIST 17
$define EXDEY 18
$define ENDDEY 19
 _#define ENGTDIR 20
$define EISDIR 21
_ #define EINVAL 22
$define ENFILE 23
$define EMFILE 24
#define ENOTTY 25
~_#define ETKTBSY 26 23
f#define EFBIG 27
~_$#define ENOSPC 28 2 B B
$define ESPIPE 29
___#define EROFS 20
fdefine EMLINK 31
~__3define EPIPE 32




<a/eﬂ G les >

DI ?}Sr‘fm b
=1
]i o F-omble
T \is"'

Useos
65 le

use ir—-[
— Ewu
i

JU/’ "‘0

cuf"w

o2

P;./Z;(Il/h
> Rad)write s iater)

o
Tk 57 S

ﬂ' V’a wowﬂ"’&\//‘j Jh "‘Qe _Z—vtaﬁe —faé/e
wrevnd— ‘?”'é/c [2 ﬂﬂm’c_llago

/5537"7—-@{_



DlSK‘ / 0 ANl 5 aS: = /asu:eﬂe-jfsé

=

O umuzﬁ (’Cﬁ AO“/‘!?"H)

16/ bloct z
16 - wordls aveh }f J [ o e T




}v\oaoe z B S Q‘/e 757[&«« /S W’éc ooT-

——

&

F"tf- {757L’ i /’\"'Lﬁ’/Q }/As','

S e

13

W“\—)
AT See blocks

L

["/-.[c !9/09(; C,;‘c,(/\e. rs Qr/oca"eoe LIQL(



