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171576
172340
172354
172300
172522
172440
177640
177642
177600
171602

S5R2
KIsal

(I I (I (I I

I0 7600

.data

.globl -cputype
~kab: K

—cputype: 4

.globl L%uﬂﬂ
~pirr: plrr
pirx: 0.

.bas
.globl  nofault,
nofault;.=.+2
ga8Ts T
badtrap:.=.+2
.globl _mapalloc
.globl .msginit
.globl .serrlog.

B3

B
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/ ma#uﬂn#,QOQu 2.16.1.1

{/ maghine language assist:
/ set up for 11-45 I and D space

.Epp = 1

qt = @ /1 = tmll 0 = tjul§

.pf = 1 / Power fail restart

olist = 0 /1 = axternal clist, 0 = no gxternal clist
/must also define NXCLIS8T in param.h

CBITS = 37 / mask bits--determine size of clist packet

/ must also change PACKETSIZ in tty.h

/ non-UNIX instructions
mEpi = 6500tst

mtpi = §6007tst
mfpd = 106500"tst
mtpd = 106600 tst
spl = 230

LAf L fpp

1dfps = 1701008t
stfps = 170200~tst
.endif

wait = 1

rtt = 8

reset = 5

HIPRY = 340

HIGH = 7

/ Mag tape dump
/ save regilsters in waﬁ core and
/ write all core onto mag. taps.
/ entry 1is thru wb‘&vm

.data

.globl dump
dump:

dump

r0,4

56,x0

i, {(rG}+

r2,(x0}+

r3,{xQ)+

rd,(x0)+

r5,{x0)+

sp,{rd)+
KbBSAO+L6%2],(x0}+

/ dump all of core (ie to first mt error)
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/ onta mag tape. (9 track.or 7 track “binary”’}

LAf .t
mov SMTC ,x0
mov 360004,{(x0)+
clr 2{x0)

is
mov $-512., (0}
inec ~{xQ)

23
tsth {x0)
bge 2b
tst {(r0)+
bge b

reset

/ end pf file and loop

mov £60007,~-(x0)
br R
~endif
JiEf .mt-1
mov $T0C,x0
mov 560,{x0)+
clr 2{(x0)
clr 6(x0)
. mov $1300,24.(x0) / BOC bpi + pdpll mode + unif zerg
$
mov §~256.,(x0}
mov 2-512.,4{(xc)
ine —-{xrd)
23
tsth Ard)
bge 2b
tst {x0})+
bge ib
reset
mov 5027 ,~{xc0)
bx .
.endif
+globl dstart,. tstart, ..end, _edata, _etext
dstarty
mov $stk+4,s8p
reset )
mov 22,0
nov 5777,2
mov $30000,P8 ,

/ Bet KDO-5

mov
mov
clr
mov

to physical

SKDSAG, r0
SKBSDOo,rl

p o
$_end+63.,r3

R f@=‘w¢
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ash 3-6,73
bic 511777,23 f r3 = gize of datatbas ¥
R
cup r3,$200
bge if
dec r3
bge! 4f
clx r4
br 2f
41
o mov r3,z4
ash $8,r4
bis $6,14
bxr 2f
3
Cmov $77406,c4
23
' mov r2,(x0}+
nov rd4,(xri)+
add $200,x2
sub ' £200,x3 .
cnp 0, SKDBA0+E5%21]
blosg ib

i

|

{ Bet EP7 to I0 page

mov $10,KDSA0+{7%2]
mov $77406 ,KDSDO+[7*2]

/ et KID to Physical 0 and KI7 to IO temporarily

cly KISAO

mov $77406,KISDG

nov $I0,KISA0+L7*2]
mov $77406 ,RISDO+[7*21

f8et up UI0-7 to eventual values of KI0~7
/ Set up KDé to ublock
/ Set KI6 to ublock, temporarily

mov SUYSAG, x0

mov SUISDO,x1

nov $_end+63.,xr2

ash 5-6,12

bic $1i%77,x2 / r2 = gizeof datatbss = final start of text
mov i _etext+63.,r3

ash £-6,x3

bic 511777,x3 f 3 = size of texut
MoV r2 ,KDSAG+[6%2]

add 3, KDh5n0+[6%2]

nov $lifuslize-1IN\<{(81161 ,KDSDO+[6%2]

MOV KDSRO0+[6%2] , KISRO+[6%2]

mov KUSDO+E6%21 ,KISDO+[6%23
{ Set up 5D0-7 .

R
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MoV $77406,8D8SD0
mov $77406,5D8D0+(1*2])
mov $77406,8D8D0+12%2]
mov $77406,5D8D0O+[3%2]
mov 577406 ,5D8D0+14%21]
mov $77406,8DSDO+15%2]
clr SpSDO+E6*2]
mov KDSDO+ET7%21,8psD0o+[7%2])
mov KDSBO+E7*21,8D8AN+[T*2]

| .

- cmp r3,5200

bgs 3f
dec xr3
bge 4f
clr r4
br 2f

4
mov r3,r4
ash 58,14
bis $6,.7v4

) br 2f

3
mov 577406, r4

2 ’
mov r2,(rQ)+
mov r4,{xi)+
add . ®200,x2
sub $200,x3
cmp rQ, SUISA0+{7*2] '
blos ib

/ Set uyp UDSA0-7 to present text location

nov SUDBAG, 0
MmOV SUDSHO, i
mov $_edatat+6d, ,r2
ash $~6,r2
) bic $11777,22 / 2 = current start of text
:
mov x2,{r0)+
mov $77402,(x1)+
add = $200,r2
cnp 0, SUDSAG+LT*2]
blos ib

/ Purp on memory mgmt, 22.bin, ubmap, U sep, K non sep

/ Por the text copy which: follows

mov $61,88R3

bit $20,58R3

beqg £

MoV $70.,cputype
mov 53, %3H3CR

ig
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ts8th —pavexr
bne 9f

-ondif

/ How oapy text
inc S8R0

: mov $_etext,rl

: mov rl,x0
asr rl
bic $100000,xt / rl = words of text

1:

. mEpd -{xQ)

) mipi {(xrd)
sob ri,ib

{/ Clear ublock
mov $.u,rl

1
clr (r{)+
cnp r0,5_u+fusize®ed.]
blo b
dec S5RO

/ Clear bss
mov S.edata,x0

13
clx (x0)+
cmp 0,5 ..end
blo b

/ 22 bif, ubmap, U, 8§, and K zep

93
MmOV

$67,88R3 |

/ Now set up KIO-7 and SI{~-7

nov
mov
mov
mov
mov
mov
13
mov
mov
mov
bic
mov
cmp

blos

$UISAO,x0
SKISAO,x1
SUISDO,x2
$KISDO, 3
SSISA0, T4
$ISDO, x5

(20}, (xl)+

(c0)+,(xdi+

(£2)+,{x3}

$4,(x3) { turn off write permlission
(r33+, {r5)+

rl,$KISAO+L7*2]

b . !

/ Now glve control to text start

i Jhp

tstart

F
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Lext °
.globl satart, —main
start;
1f pE .

tsth ~power

ine pur_ret
.endif :

mov $_u+lusize*64.1,sp

" mov $30000,P8

jsx pc,-main

mev 5170000, -{sp)

clr ~{sp}

rtt
Af .pf T
!/ Boweay fail gave sequence. Set up normal interrupt stack and call power
/ £ail routine. This routine must save any necessary info for restart.
/ General registers are saved by normal trap sequence. When everything
/ 1s ready for power off, this routine calls pwr.on{}; to simulate
/ waiting for power to return. The following code provides the assist
/ for this.
/ J. A. McGuire 2/78

.globl pfail, .power, —pwr_flg, _puwrfail

/ Debugging entry for power fail traps.
/ Allows € code to simulate power fail trap in critical
/ regtons of code. The magic.number is placed in the
/ console switch register. )
/ Hormal use:
/ if (8W~>integ == magic..number)
/ pEaill};
/ This code can bz commented out when not needed.
.globl _pfail, stk
nop = 0240
halt = 0
~pfails
mov (s5p),x0
mov P3, {(sp)
mov r0,-{sp)
mov SHIPRL,PS
nop / Can be changed to a halt whenever
/ necessary (to power off disks, etc.}
pfail:
tsth ~power / Power fail state flag.
beqg 0f / Bystem golng down. Get safe.
dat pwr.ret / Save was completed. Try to come up.
rit / Ignore itraps taken during save routine.
0: :

i hraﬁb
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mmnﬂ —powar ; / Bet new gtate to ignore further. traps.
bit $1,55R0 / Ensure memory mgt. anabled T
bne 0f
halt / Halt -~ something went wrong.

O
cmp $atk,sp / Test for temporary stack ptr
bne of / Ho, continue

/ Whenever retu is switching KDELO+{§%21, the stack pointer is set to
/ a temporary location. In this case, things must be fixed up
/ before taking power faill interrupt.

mnev r5 ,KDSAQ+{6*2) / Rew _u address .
mov ~u,sp /- Saved stack pointer
mov ~a+2, 1 / 8Baved rd
nov stk+2,-{sp) 7/ Move intexrupted PS
mov stk,-{sp} / Move interrupted PC
03
tst pe / Clear cond codes {zet dev=0 for pwrfail)
jsr r0,call; jmp .pwrfail )

no return

Powex on sequence., The C entry .pwr.on is called as a final step
in the power fail save sequence. Before committing to restart,
delay a while, just in case power is failing.

There are two places for the delay. The first is in pwr.on :
just before restarting everything. Here, a loop is entured v
whioh increments .pwr_fail until it overflows. Noxrmally,

when power is failing, the instruction loop will never finish.

The value of _pwr..fail witll then be some indication of the time-
remaining for the save routine. This value 1s then printed ‘
out by the restart routine.

After power returns, delay a second time. Timing is done
using the clock. The real reason for the second delay

is to allow time for the systom comsole to come back up

to speed. Note that this code does not asswas anything

about the power fail trap interrupt, olthe. than the fiist one
means power is failing.

If the variable _pwr_flg is non-zero, then the stack pointer,
x5, and neturn address from .pwr.on have previously booch saved.
Thus, & recursive call will nolt be continusd past pwe on,

e T T i e e R e e T N ~

-globl _pwr_on, -pwr.kab, —clk fn, pir, ..lks, pwr_ret
.globl restart, .pwr_fail

PWE..On
tsth —pwr..flg / Hon-zexo when pwrfail{) was called
bne 0f / by PIR trup.
mov Spwr_sp,rl
mnov sp,{rod+ / Bave current stack peinter
mov 5, {x0)+ / Bave K5
MoV (sp), (x0)+ / Bave return address to pwrfail();

[
.3 ——— RN
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mov
bis
nfpd
mov
tst
bne
mov

negb
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P8, (x0)+ / Save current and previous mm modes
$30000,P8

Ep / Bave user sp
(spl+,{r0)+

{(x0}

0f

—clk £n,(x0)  / Save previous interrupt instruction
—power / Make positive for restart

/ When power is failing, count number instructions mxmnswmm
/ before processor stops.

03

clr
inc
bne

~pwr_fail
pwr.fail
0b

\bwﬂmsmﬂﬁonoﬁmmv,mouammuwumdﬁOHmmm&wsmwpmNWmewwmm<»nmm
/ on the unibus. .

Jmp

restart

/ Power fall recovery sequence, Re-establish user and stack
/ We gat here from restart code. Return is from call to ..pwr-on.

BIR.VEC

pwr.ret:

0;

artapo:

= 0240

mov
mov

mov
walt
sob
clr

spl
mov

rts

/ Address of PIR vector

j._pwr.kat,r?
(r2)+ ,KDSRO+[6*2]
{r2i+,sp

{r2}+,r5 .
{x2}+,{sp) / Restore proper return address
(x2)+,r0

{r2)+,~{sp) / Restore user stack pointer
%30000,P5

/ Restore _u address

sp
£130000,x0
r{,PS

Sartspe,—clk fn / Set up to ignore clock interrupt

—1lks,r0 / Address of clock
$120.,r1 / 2 seconds at 60 HZ
$0115, (x0) / Prime clock

rl,0b

(r0} / Btop clock

7

{(r2¥+, . clk fn / Réstore normal clock interrupt

P

t

a

N .m—.
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/ Power fall gtate flagws, normally zerc. If _power is negative,

/ spbsequent power fall traps are lgnored; if greater than zero, .
/ gaved data is valid, and an attempt will be made to come up. :
/ If .pwr.flg is non-zeroc, then the previous state of the processor

/ is known -~ any interrupt service routine was allowed to completa,

/ and a PIR trap was taken at priority one. fTherefore, the

/ device restart routine can be repeated.

.data -

~povwer: .byte 0

—pwr£lg: .byte 0

—pwr.fails a

/ The following is the local save area for the power fail assist routines.

~pwr.kag; = tid,
PWL..Bp * pwr_kaf+2
pwr_x5% = _pwr_ka6+4
pwr..rpe = _pwr_kab+6
pwr.ps = . pwr_kab+8,
pwr.usp = _pwr_kat+10,
pwr.cl = _pwr.ka6+12,
.text

+endif

Lif .pf-1
.globl pfaitl, _pfaill

_pfails
pfatl;

br .
.endif

.globl trap, tracet, call
.globl _trap, _stray

tracet:
mov PS5 ,saveps
cmpb $371,24{sp) / test 1f strsy interrupt
bne 2f
mov {spl+,s5aveps / save pc of stray and fix stack : . f )
tst {sp)+ AN "
jse ¥0,calll; jmp _.stray T ’ no ! '

N W ,

trap: . !
mov PS,saveps N .
tst nofault N
bne if
WGV 55RO, ssx
nov SSR1,ssr+2 ' ) St
nov S8R2,ssr+4 L,

) nov %1,88R0 mﬂ : E

3
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jsr r0,calll; imp —trap
/ no return
i
mov $1,88R0
mov nofault, (sp}
rtt
.gqlobl _runrun, .gswhtch
callls :
mov gaveps,~(sp)
spl 0
bxr 1f ng
. . . . _w
call: .o o T - e i_ﬁbg
7 mov PS,-{sp)
1s
mov rl,-(s8p)
mfpd &p
mov 4{gp),-{8p)
bic 5137, (sp)
bit $20000,P8
beq if
+if Jfpp
mov $20,.u+4 / FP maint meode:
.endif :
isr P, {x0)+
2;
spl HICGH °
tsth —runrun
begq 2£
spl 0
isr pC,—-savip
isr pe,gswtch
br 2b
2;
Jif fpp .
mov $utd,rl
bit 520,{(x1)
bne 2t
mov {rl)+,r0
ldfps 0
movE {(xl)+,£x0
movE {(r1)+,£frl
movE frl,£fxr4
movE {(r1)+,fr}
movE £rl,£x5
movE {r1)+,fxr}
novE {rl)+,£fxr2
novE {rl1y+,£fx3
1dips =0
2y
.endif
tst {sp)+
nitypd sp
b 2f
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23

.globl
—savips

bis
isx
cmp

mov
tst
mov

Tt

—savip

'Mn aﬂmw

1:
.endif

«globl
~incupa:

2s
3:
is

mov
bit
beq
stfps
movE
movE
movg
movE
movE
movE
movE
movif

rts

lHﬂnﬂwn_

mov
nov
mov
sub
cle
ror
mul
asha
ine
bic
cmp
bhis
add
mov
mov
mfpd
inc
mipd
br

clr
mnov

mov
ris

mch.70.7

$30000,PS
pe, {x0)+
(spi+,{sp)+

Am@w+uﬂu
(sp)+
(sp}+,x0

sS.utd,rl
$20,(zc1)
1£

{ri)+
£fxr0,(xl}s+
fr4 QHHO
£x0,{(rl)+
£Ex5,£fx0
£xr0,{(xl}+
frl,(xl}+
fr2,(rld)+
ﬁﬂwuﬁﬂwu+

pPC

r2,~(sp}
6{sp).xr2
4({sp),x0
4{r2),x0

rd

6{xr2},x0
5-14.,x0

Tl

quﬂw
rl,2{z2)

1£

{r2},rl
nofault, ~{sap)
$2# ,nofault
{xl)

{sp)

{(xl}

3f

6(x2)

{sp)+,nofault

{sp)+,r2
po

Page 11

Ty Yoy

base of prof with base,leng,off,scale
pCc
offasat

scale

length

basa

- ﬁ,:@w

e ——
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.globl im»mwwwm

~Adigplay:
dec
bge
cly
mov
nov
mov
hit
beq
bis
dec

jsr
mov
mov

cmp

bne

mov
23

ris

dispdly
2%
dispdly
P35, -{sp)
SHIPRI,PS
Cs¥,xrl
$i,r1

1f
$30000,P8
rl

pc,fuword
r0,C8W
{sp}+,P8

rd,$5-1
2f
$120.,41spdly

po

/ Character list get/put

+

Page 12

/ 2 pec delay after CBW fault -

_xocfreelist, .xclistbase

.glebl _gete, -putc
.globl .cfreelist
.globl _cfrecnt
LAfE .Xclist
.globl
. +globl .xecfrecnt
.endif i
~getc:
mov 2{sp},ri
nmov bP5,-(sp)
mov r2,~{spl
spl 6
nov 2(ri),x?
beq af
movhb (r2}+,z0
bic £1377,xr0
mov r2,2{xrl1}
dec {(ri}+
bne it
clrx {xrl}+
clr {rii+
br 2f
& :
bit SCBITS,x2
bne Sv
Jif .xclist

bit $1,-ICBITS+11(x2)

/
/
/

first ptr
enpty
character

count

last block

/ system or external?

il

[

U

s

P
. N

i

m._

*

ﬂ...: .
}
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23

iz

3:
endif

mov
Af

~endif
add

dec
bia
mov
nov
ing

mch.70.8 Page 13

beq 3f / syatem

nov UISA0,~(ap} / external--save reglsters

mov UIsp),-(ap}

mov ﬂw.tﬂmvv

mov r4,~{8p)

nov mwom»a.cm / spl T--previous user

mov $77406,U18D0 / 4k-read/write

mov ~{CBITS+11(x2),xr3 / r3->firat ext. packet

mov r3,r4 / set up mem mgmt and address 4n nu
mov x3,-(gp} f 50 mmyr0 can always be used.

dec (sp) / make full address even

ash $-6,1r4 / must save full address for mxwmnbuw
big $176177,r4 / linking so put it on the stack

add ~xclistbase,rd

mov r4,UIS840

bic $1566000,x3

add SCBITS,x3 f make r3-dend of packet

mov SLICBITS+1IN/2]1, x4 / loop count

mfpi -{r3}) / copy packet in from end to beginning
mov {(sp)+,-(x2}

s0b r4,1ib

mov 1&nm&mmwﬂuﬂ.rﬁmmv / put ext. packet on freelist
mipi (3} .

mov (spl}+,. xcfreelist f saved address from above
inc ~xcfrecnt / increment xofresscount

mov ¥2,{xl} / update first pointer

add $2,(rl)

/ if just freed last ext
/ this clist, force last
/ to point back to first

bit $1,(x2)

bne 1 E

mov r2,*{x2)
mov {spl+,rd
wov {spl+,z3
mov {(sp)+,UTSDO
mov {sp}+ ,UISAD
br 8f

~[CBITB+13{x2), (i}
2xclist
clxy *(rl)

$2,{xl)

r2

SCBITS,x2
—cfreelist,(r2)}
x2,..cfreelist
—cfrecnt

ernal packet in
system pachket

/ restore registers

/ next block

/ increment cfreecount
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84

93

-putas

1:

nov
mov
rts

clr
MoV
br

mnoy
mov
nmov
mov
mov
spl
nov
bne
mov
beqg
ROV
dec
clr
mov
br

bit
bne

J1f

/ last ptr

/ decrement cfreecount

/ first ptr

mch.70.8 Page 14
{(sp)+,x2
(ap)+,P8
po
4{rl}
3-1,x0
8b
2{asp),xrd
4(sp),ri
PS,-{(sp) ‘
r2,-{sp}
r3,~{sp}
6
4{r1),x2
if
—cfreelist,x2
5f
{(x2),_cfreeliast
—cfrecnt
{2+
r2,2{ri)
4f
SCBITS, 2
if ‘
xelist .
tst ~[{CEBITS5+11{(x2)
beq 3£
mov ~xofreelist,r3
beq 9f
nov UISAD,~({sp)
nov UyIshé,~(sp}
mOV r4,-{sp}
MOV $30340,P5
nmov §77406,UISDO
sub SICBITS+1Y,x2
mov (r2),r4
mov r3,-isp)
inc {(sp}
bit $l,r4
beq 1f
dec x4
mov xr4,-{8sp)
ash $-6,r4
bic $176177,x4
add ~xelistbase,rd
wnov r4 ,UI8R0
nov {spi+,r4
bic £160000,14
wtpl {xr4)
br 2%

T T M e e e N N e b

is last-] packet external?
no

MmmitkumxnmﬂﬁwwmHmmw»mﬁmawdww,
yes .
no--save mapping registers

save r4

spl 7--previocus user
4k-read/write

r2~>last internal packet
rd->last~l packet

{sp)~dnew extexrnal packet

mark {sp) as suternal

iz last-1 packet external?

nn

ves--make it point to new packet
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iz
) ;- mov fsp)+,(x4) - / make first packet point to ext. one
3
: mov r3,.r4
mov r3,~(sp)
ash $-6,r4
bic §176177,x4
add —xclistbase,r4
mov r4 ,UISAD
bic $160000,r3
mfpl {r3) / update xcfreelist
mov {sp}+,.xcfreeliat
dec —xcfrecnt /. dacrement xcfreecount
H“mov r2,{r2) / setup packet to be copled out
/ so that it will point to last packet
mov SLICBITS+1IN\/2],4 / set up loop count : )
.w / to nunber of words in packet
5
’ nov {x2}+,~(3p) { copy last paclet out
mipi (r3)+ . :
sob r4,ib
sub S[CBITS+11,x2 / make r2-d>start of last packet again
nov (sp)+,(r2} / make last int. point to last ext.
ina (r2}+ / and make r2->next data slot
ROV {(spi+,r4 / restore reglsters
ROV (sp)+,UISD0
oV {sp}+ ,UISAD
bxr 4f
3
-aondif
nov ~cfreelist,xr3
beg 9f
mov {r3),;cfreelist
dec —cfrecnt / decrement cfreecount
sub S5[CBITS+11,x2 / make lazst packet point to prev. (first) one
mov 3. (x2}
mov r2,(x3}
nov r3I,r2
tst (r2})+
movh r0,(x2)+
MmOV r2,4{xl}
ing {ri} / count
alr hat] ’
MoV {spl+,x3
mov {sp)+,x2
nov {spl+, P8
rts pc
mov po,xrl
bxr 8h
~backup-
— e
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.globl .regleoc

lvwnwaw«

" mov 2{sp),x0
movhb ssr+2,rl
jsr pc,if
movh ssr+3,rl
jsr pe,lf
novh ~regloc+7,xl
asl rl
add d,rl
mov ssr+d,{rl}
alr rd

23 .
rts po
1s
nov rl,-{sp)
asyr (sp)
asr {sp}
asr (sp)
bic $17,.rl
movb ~regloci{ri),rl
asl rl
add r0,rl
sub (spl+,{xl)
ris pC
.4lobl ._fubyte; .-subyte
glebl _fuword, ._.suwoxd
.globl . fulbyte, _suibyte
.globl _fuiword, _suiword
~fuibyte:
mov 2{spl),rl
bic Fl,rt
isr pc.giwvord
br 2f
~fubyte:
mov 2{(sp),zrl
bic £1,xl
jBx po.,gword
23
cmp ri,2{sp}
beq i
swab rd
iz
bic £1377,x0
ris pc
—suibyte:
mov 2(spl),rl
bic ¥1,r1
jsx ro,giword
mov 0, -{sp}
. omp rl,4{sp)
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i
i

beq

movh

br
‘13

2y

- movh

mov
ijsu
clr
rts

—aubytg:
mov
bic
jsx
mov
cmp
beqg

. movb
br

is

23

movh

mov
jsr
clr
rts

~£fuiwozd:
mov

fuilwoxrd;
jsr
rts

—fuwoxd:
nmov
fuwords
jsx
rts

giword:

mov
spl
nov
mov
mfpl
mov
br

gwordy
nov
spl
mov
mov
mipd
wov

mch.710.3 Page 17

if
6(ap),1{sp)
2f

6(sp}, (apl

{(sp)+,x0
Po,pluword
r{

po

2{spl),rl
£i,r1
pc.gword
r0,-(8p)
rl,4(sp}

1£ .
6{spl),1{sp}
2f

6{sp),(sp)

{sp)+,10
pPo . pword
r0 :

PC

2{sp),rl

pc.giword
PG

2{sp),ri}

pc,avord
pc

PS,-(sp}
HIGH
nofault, - (ap)
Serr,nofaunlt
{ri}

(sp)+,x0

if

PS,~{sp}
HIGH
nofault,-{sp)
Sery,nofault
{xl)

(spl+,x0
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bxr

—suivord:
mov
mov

suiword;
jsr
rts

—Suword:
nov
nov

suword:

jsTr
rts

plwoxrd:

mov
spl
mnov
nov
mov
mntp
bxr

pword;
moy
spl
nov
mov
mov
mtpd
is
mov
MoV
rts

erTi:
nov
mov
st
mov
rits

+globl
globl
—copylin:

jsx
i

nfpi
mov
sob

bxr

—copyin:
jsr

)

mch.70.8 Page 18

if

2{ap),xl
4(8p),x0

pc.piwvord
pc

2(sp),rl
4(sp}),r0

po,pword
PC

PS,-(sp}
HIGH
nofault,-{sp)
Serr,nofault
xQ,~{sp}

{(rl)

1f

PS,-{sp}
HYIGH -
nofault,-{sp)
$err,nofault
rd,~{sp)

{(x1)

{sp)+,nofault
{sp)+,Ps
pc

{sp)+,nofault :
{sp)+,Ps

{spi+

5-1,r0

Pc

-copyin,;, _.copyout
—~copyiin, . copyiout

pc,copsu

{(x0}+
{spl+,{rl)+
x2,1b

2f

pC,copsu
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LY
. mipd (x0)+
' nov (spl+,{xl}+
sob x2,1ib , : |
br 2f : S ) a f
) : .
~copylagt: -
. i " isr PC,Copsu ’
L)
mov i {r0)+,~{sp)
: mipi {ril}+
' s0b r2,1b
br 2f '
—copyaut:
. jsr pa,copsu
i
mov {x0)+,~(8p)
mtpd {ri)+
sob x¥2,1b
23 . '
mov (spl+,nofault SN
mov - {sp)+,x2 . o T
clr o 1) :
rts pPC
copaus
) mov {(sp)+,x0 t o,
mov rZ,-(sp) . '
m|oV nofault,~{ap) S
mov r0,~lasp)
mov 10(sp),x0 -
mov i2(sp),xt
mov 14(sp),x2
asr r2 .
mov 31£,nofault .
rts pc : K '
1: .
mov {spl+, nofault
mov {spl+,x2
mov £-1,x0
rts po
-.globl _idle, .waltloc
~idle: ‘
mov PS,-{sp]) : ;
spl 0
walt
~waltloc:
nov {sp)+,PS
rts pc

.globl _sava, .retu, _aretu
,—8avui
‘ spl HIGH $

M _ o _ — it —
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mov - {spi+,xl
mov {sp},x0
mov sp, (x03+
mov r5,{r0}+
spl &
dmp (i}
-aratuy
spl 7
mov {spl+,rl
mov {sp),x0
bx if
~ratu
spl 7
mov (sp}+,rl
if .pf
C mov {sp),rh / 8ince power fail traps may catch us
mov $stk+4,8p / here after gwitching the ..y pointex, -
nov r5 ,KDSAO+I{6%2] / we must set up & temporary stack pty,
.endif . :
LAf Jpf-l
) nov {sp) KDSRO+[6%21]
.endif
mov S.u,rl
i:
mov {x0)}+,ap
mov {rd)+,x5
aspl 0
jmp {rl)
.glebl _spl0, .spll, _spl4, _splh, _spl6, _spll, —splx
—5pll:
mov PS,x0
spl 0
ris pe
—apll;
mov v PS,x0
spl i
rts po
—8pld;
mov PS,xo
spl 4
rts pC
—&plh;
mov P53, x0
spl 5
rts pC
—splt:
mov PS,x0
spl &

rts PG
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~BP3Ts
) _ mov PS,r0
spl HIGH
rts pc
~8plx)
, mov 2(sp},P8
ris pC
AR T T TR 22 T IT AN
\ -
/ CoOPYIn.s "
/ : *
\!***l*i****!*“ﬁ**ﬁﬁf‘ﬁ!\
copylo ~-- is a generalized copy to or from a phyaical
address from or to a virtual address.
In C, called by: copylo(paddr,vaddr, ,nbytes, flag)
where: :
paddr - a physical address
vaddr - a virtual address as def’d by flag
nbytes -+ the number of bytes in transfer
flag -
U.WUD (0} - write from user data space
U.RUD (1) read to user data space
U WKD (2} write from kernal data space
U_RKD (3) read to kernal data space
T_WOIL (4) write from user instr space
U_RUI (5) read to user instr space
U WKI (6) write from kernal instr space
. U_RKI (7} read to kernal instzr space
.globl . copyio:
—copyloy
mov r5,-{sp)
nov x4,-{sp)
nov ri,-{sp)
mov r2,~{sp)
mov SDEA0+E2%*21,-{8p)
mov 8DSA0+L3%21,~(sp}
mov SDSA0+[4%2] ,~(sp)
mov SDSDO+{2*2] ,~(ap)
mov SDSDO+I3%2],~(sp}

\*****&i!‘!‘*Hi*%*ﬁﬁ**&&ﬁﬁﬁ*%*iﬁi*****“ii/

7

/ CONVERSION OF "“PADDR"

/ Sot up SupDatSpRegs. #4 to map "paddr®.

/ Make r4 the BupVirAddr of “"paddx".

/

\**ﬁ*ﬂ*‘***&%ﬁﬁ%i********%***ﬂﬁﬁ#ﬁﬁﬂ&****%\
nov sp,ch / make x5 point to first arg
add $20.,r5

Lisee

S

- g

-



Jan 26 17:19 @mch.70.s Page 22

mov (x5i+,20 ) b
mov {r5)+,rl / x0,r1 is “paddr" co o
asha $10.,x0 7/ shift page addr of "paddr" to r0 : : T ,
mov r0,8D8A0+I4%21 / consume SupDatSpaiddr [4] '
mov 510060,x0 '
asheo 56,10 / r0 = BupVirAddr of “paddr" !
mov 0, r4 : / r4 = SupVirAddr of “paddr" Lo
. \*!*%*5!!*1#***%&**************%*&i****&%*/ D H
7 .
/ LOAD AND TEST REMAINING ARGUMERTS o
“*****ﬁli*Ei****t**##ﬁti%l*i%ﬁ*ﬁ******‘*%*\
clr r0 : P v L
mov {x5)+,rl / vl = "vaddxr" :
mov {(rh)+,r2 / 2 = “nbytes®
beq 8f
cmp r2,5[8192.-63.1 =
blo 2£ St
nov §-1,xr0
br 2f
2 - : 0
mov {r5),23 f r3 = “flag" '
\’********‘l*&***!ﬁ*ﬁ***‘l‘*!'*******&****/ N .
/
! CORVERSIOR OF “VADDR"
/ Find address of PDR of "“vaddr".
/ Put PAR,PDR of “wvaddr™ into SupDatSpRegs #2.
/ Put ‘mnext” PAR,PDR of “vaddr" into SupDatSpRegs #3.
/ Make xr0 the BupVirAddr of “vaddr™.
“********‘*ﬂﬁﬁ****%*%E#**%ﬁﬂ**lﬁ****#*****\
bie $177771,x3 / strips readtwrite (low) bit ,
ashe 53,x0 / puts PAR no. of “vaddr® into xr0. -
asl “x0 / doubles r0 . ot
add cbase{r3),x0 / addr of PageDescrReg of "vaddx™ in x0 PN i
mov 40{r0) ,8D5A0+[2%2] / zat SupDutSpaiddrRegi2] , . 3
mov (x0)+,5D5D0+E2%21 / eat SupDatS8paDesRegi2] . , . LA
bit 517,x0 :
bne i1f - . gr
sub $20,r0 / if next PDR is out of PDR set, get the , L ch
/ first of this set by decreuwenting addx: '
/ of PDR by a set (B.%2=20).
1; :
mov 40(r0},8DSA0+(3*2] / eat SupDatSpadddrReqi3l
mov {r0),8BSDO+[3%2] / sat SupDiiBpabesRegl3]
mov 82,70 : !
ashec 313.,x0 / r0 = Sup virtual addr of "vaddr®

\**i*tﬁ*i***%**%#*#**ﬁ*&***iﬂl***ﬂﬂﬁ?%t%9&/

MOVE SET UP ‘ R *
If writing (from “vaddr" to “paddr"}
Set r0 = BupVirZddr of "vaddr".
Set rl = SupVirAddr of "paddr™.
Else if reading {(from “paddr" to "vaddr"}
Set 0 SupViraddr of “paddr™,
Set ri SupVirdaddr of “vaddxz®.

L]

e e e e
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f : i : ' g . ,% E ,

FHP AR R AR KRR KKK ERAARR KRN RN ARNRRNNNRN / . RN
bit §1,(cH) , . ! o ‘
bne i : ' . : .
mov rd,xl / if write, rl=SupVirhddr("paddzr"™) . ' . : . 3 :
br 2f o o Lo
ﬂu _ . S v ‘ .
mov x0,rl e, : T
mowv rd,x0 / if read, xr0=SupVirAddr{(“paddr™)} :
JRERKEERKRRR G TR RRRRRR RS Wk KA NRR KK KKK R RN : , : * ! ;
7 . : .
f SET "nofault" (T0:CATCH MEMORY FAULT) : ' ;
/ , ) L .
JERRERRARKRE R AN IR R KRR A AR RARRERRKKRH AR A RRN S . i ,
golos ;
2: M
mov nofault,rh / 85 = nofault
mnov Sgcerr,nofault , . v
JRERKAKRRRRRE RN T RKR AR AR R R RRARRRRRARRER TR R . o " o
! R : ¥ ,
/ SWITCH TG SUPERVISOR MODE d . : . :
\ ' : - . N
JERRRR AR AARARKEEEENERKAKREKAARN KRR R R AR ’ . - : . n, o
bis $40000,P8 ’ ’ . ) : Lo
79 e ok e o e e ke e K ok R KK R KR AR O S R R R e + } , . ¥
\ ’ ._m 1 )
7/ DO THE MOST EFFICIENT COPY DEPENDING ON ‘EVENNESS” .
/ OF VIRTUAT, ADDRESS. . . S
/ K
JERWR R KKK AR KRR RRKRRKRARRRRAA KRR R A RAR Rk S | b
bit $1,ri ! ',
bne 1f 2 - .
V“ﬁ Mh.HO 1
beg gcete
br gcote
1s
bit 51,x0
beq goeto
gcotos / odd Virdddr to odd VirAddr )
dec 2 .
m|oOvh (rO}+,{xi)+
gcete: / even VirAddr to even Viraddr
asr rZ
beq 2f :
iz : o
nov {x0)+,{rl)+ . '
. sob x2,1ib :
2 .
: boeo 9f . : :
movb (0)+,{xl)+ / ecatch odd-th byte
br 9f ,
goceto: / even Virdddr te odd Virkddr .
gcote: / odd VirAddr to even Virhddr : ! .
is ) :
movh fx0)+,{xrl1)+ . : . _ i

sob r2,1b . . i
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\*ﬁl*l******l**ii*!l*!ﬁ*‘ﬁt*****i*‘i***l*ﬁ/
/

/ CLEAN UP

7

\*i*!&*%**ﬁi&**l**&&***t*ﬁ*ﬁ***ﬁi*iﬁﬁ***!*\

93
clr x0
|
bic $40000,P8
mnov r5,nofault
83
mov (sP)+,8DSDO+[3%2]
mov {sp)}+,SDSDO+[2%2]
mov {sp)+,5DBA0+[4%2]
mov {sp)+ ,8DSA0+[3%2]
mov (zp)+,8DSRA0O+I2%2]
mov {(spl+,x2
mov {(sp}+,x3
mov (spli+,xrd
mov {sp)+,rd
rts . pc
\l*i&k&*&****li#***ﬁl**t**i!*ﬁl*****‘**!‘*/
/
/ IN CASE OF MEMORY FAULT, RETURN -1
“*****‘1‘*****ﬁ***i***************I***l%*ﬁ\
goerr:
mnoOv $-1,x0
bx 1b
.data
cbase1
Upsbo
KDSDO
UIsDo
KISDOo
.text
.globl _=xgete, -xputc
~Hgete:
mov PS,~(gp)
isxr pc.,1£
mfpd (0}
mov {sp)+,r0
tat ri
bpl 1f
swab k]
1y
bic $1377,¢6
br af
~Xputc:
nov Ps5,-(sp)
jsx pc, Tf
nfpd {x0)

tst ri
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is

+globl
-xgats

—xputs

.globl
xgetls

~xputl:

“quwm

bpl
movh
br

movb
br

mch.70.8 Page 25

1£
12(sp),1{ap)
8f

12{ap}.{8p}
8f

~xget, —xput

mnov
jsr
mipd
nov
bx

mov
jsxr
mov
br-

PS,-(sp}
pa, 1E
{(x0}
(sp)+,z0
of

¥s,-{(5p)
pc,1f
i0{sp),~lsp}
8f

~xgetl, - xputl

mov
isr

‘mfpd
mipd

‘mov
nov
bx

mov
jsx
mov
mtpd
mov
mov

mipd
nov

mov
mov
ris

mov
mov
ashc
mov
mov
mov
mov
asho
asl
rts

BS,-{ap)
pec,1f
{(zx0)+
{(ro)
{spl+,rl
{(sp)+,x0
of

P8, -(8p])
pc,1f
10(sp},~{sp)
{x0)+
12{sp}),xl
ry,~{sp)

{(x0)
10{sp},r0

savesup,SDSAG+[5%2].

{spl+,PS
PG 3

6isp},r0d
10{gp),xl
$10.,x0
£1000C+HIPRI,PS

SDSAQ+{5%2],gavesup-

r{,8D8A0+[5%2]
$1200,x0
55,70

r{

pc
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.data

savesup:
¥ 1]

Ltext
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-giobl ..copyseq

~CSopysey:
mov
nov
mov
mov
clx
mov
mov
bis
13 !
mov
sob
bic
mov
nov
mov
rts

mvmwonlnwwv
SDSAQ+[1%21, - (sp)
r2,~{ap)
10({sp),SDSAD
12(sp) ,SDSA0+[1%2}
0

520000, 1

$32,,r2

$40000,P8

(x0)+, (x1)+
HN.&W

m&QOOO.wm
(spi+,r2
{sp)+,5D8R0+[1%2]
(sp)+,SDSRA0

pc

.globl _clearseg

—clearseg:
mOovV
mev
clc
mov
bis

is
elr
sob
bic
mov
rts

.globl _cleax

-cleaxr:
mov
mov
mov
add
mov
mov
ashe
MOV
clr
ashec
mov
bis
bit
beq

SDSAO, - (5D}
4 (sp) ,SDSAD
r{)

Mmm.-ﬂm

(ro)+

Hm-ww
%QOOOwam
{sp}+,5DSA0
j2{ns

mcmpo 7 Amﬂuw
x2,~{sp)
MV-HM
36,12
(r2)+,rd
(223,71
$10.,x0
r0

$6,x0
{r2)+,rl
%#OO¢O~WM
$1,20

1f

P .We.ﬁpﬁr% @m

L

i
e
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dec
a¢lxd
g
. mov
asr
beqg
ls
clr
80b

asr
bco
clrb
iz
bic
mov
mov
ris

-gleobl  _dpomp
~dpomp s )

: mov
mov
sub
sub
sbag
bge
cmp
bne
clp
bhi

mov

rts
is

bne

CRp

blo
2:

3:

mov

mov
rts

.globl _ldiv
wldivs
clx
mov
div
rts

.globl _lrem
—Yrem:
clir
mov
div

rl
{xO}+

rl,x2
rl

- 2fF

{x0)+
¥1,1ib

xr2
1f
(zx0)+

$40000,08
ﬁmww.-.uunN
(sp)+,8DE00
) 21=4

2{sp),x0
1{sp),xri
6{sp),x0
g{spl,rl

$-512.,r0
pC

2f
rl,$512,
if

$5i2.,r1

ri,r0
po

o]
2{ap),xi
4{sp),x0
pc

i
Z{spl,rl
4(sp),r0
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mov
rts

/ Long guotient

.alobl
1div:
jsx
mov
sxt
bpl
neg
13
cmp
bne
mov
mov
bge
neg
neg
sbc
com
1:
mnov
clr
aiv
mov
mov
Rnov
div
bvea
sub
div
tst
304 4
add

mov
mov
st
bpl
neg
neg
she
G

jmp

wmﬂmwnm4m

/ Long remaipder

.globl
lrem: ‘ :

isx

mov

ri,x0
pc

1div '

5,08V
10.{x5),r3
rd

if

3

x4,8.(r%)
hardldiv
6.{x5),x2
4.{xr5),x1
if

rl

r2

rl

r4

r4,-(sp)

bat]

r3,cld ,
rl,rd fhigh guotient
rl,x0

r2,ri

r3,z0

1

r3,x0 / this is the clever part
r3,r0

rl

ri

ri,z0 / cannot overflow!
r0,rl

r4,xr0

{spi+

9f

rQ

ri
ko1

cret

irem

rh5,cev
it {xrS5),c3

"y



i
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1

Ly

sxt
bpl
neq

crp
bne
mov
mov
mov
bge
neqg
neg
sbo

clx
div
mov
mov
div
bva
sub
div
tst
beq
add

tst
bpl
neg

gxt
Jmp

4
1£
T3

r4,8.(x5H)
hardlxrem
6.¢r8),c2
4.(x5),rl
ri,r4

if

ri

r2

ri

bl ]
r3,z0
rl,rd
r2,ri
r3i,x0
1£
r3,rd
r3,x0
rl
9f
ri,zl

r4
9f
r}

0
cret

Page 29

/ The dilvisor is known to.be »» 2°~15. Only 16 cyclea are
/ needed to get a remainder. . ‘

hardlrem: '
4
/.globl lmul
flmul;
/ mov r2,-{ap)
/ mov r3,~{sp)
! mov 8(sp),r2
/ sxt rl
! sub 6i{sp),rl
!/ mov 12.(sp) ,x0
/ sxt ri
! sub 10.(sp),x3
/ mul r0,rl
/ mul r2,xr3
/ add ri,r3
/ mul r2,x0
/ sub r3,r0
/ MGV (spl+,xr3
/ WOV {zp)+,xr2
/ ris po
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.globl csv

C8Y3
mov r5,r0
nov sp,x5
mov r4,~(s8p}
mov x3,~{ap)
mov r2,~(sp)
jsx pc, (x0)

.globl cgret

crets
mov r5,r2
mov, ~{x2),r4
mov ~{xr2),r3
nov ~{x2),xr2
mov r5,sp
mov {sp)+,r5
b & PC

globl _u

il = 140000

nsize = 18, .

csW = 111570

BS = 17171776

58RO = 177572

S5R1 = 177574

55R2 = 177576

S8R3 = 172516

KISAQ = 172340

KIsbo = 172300

KBSho = 172360

KDSDO = 172320

MTC = 172522

TuC = 172440

UIsao0 = 177640

Uisbo = 1771600

UDSAOD = 177660

UbDsDo = 177620

SISA0 = 172240

5ISDO = 1712200

5DEAD = 172260

8DSDO = 172220

MSCR = 0177771746 / 11/70 memory control register:

PIRR = 177772 / Programmed Interrupt Request Register

IO = 177600

.data

.globl _kaé
.globl _cputype

—kab: KDEAG+EG6*2]

.globl _pirr
~pirr: PIRR
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—cputypa:45. -
sths = .=.+4
.bsg

.globl mnofault, sar
nofaults.=.+2
83rs =Lt
digpdlys; .=, +2
saveps: .=,+2

b _M. Yo
[
;
' i
1 2
1
¥ i
.
1
.
i
:
%
)
Au‘
Wb
3
[BR]
v e
5 0 g T _;,
i R N
? Cy
1 i I ' PR T ik
— — ol
Y ! P



Jan 26 $7:19 mesgag.,c Page 1

/* @(#)messag.c 2.10.1.2 w/

#include “"sys/param.h"
#include "pys/reg.h”
#include “sys/ipcomm.h™
~#include “sys/ipconmx.h™
¥include "sys/uger.h
#inciude “sysfuserx.h®
#include "“sys/proc.h®
#ipclude "sys/procx.h"
#include “sys/systm.h"

#define MHREAD U_RKD

#define MHWRITE U_VIKD

struct msgghdr msgghdr[HMDHORI; ° : ’

struct map msgmap [MMAPSIZY; /* apace for message allocation */

paddr..t msghase; /* pointer to space for messages */ .
int movrhead, mesgslept, mmemwantj; - ' ;
\ F 3 .
X Message System Call
*/
messagi} :
{ register int ny

register struct msgghdr *rgp;
register unsigned hp;

struct wmsghdr mhd)

int mtest;

mtest = 0O;
switch(u.u_argiol) { s
default;
u.o.error = EINVAL;
return;

case MDISAR:
msgflushi();
return;
case MENARB: .
if{u.u msgqhdr 1= NULL)} return;
for{rqp = &msgghdrif];rgp < &msgghdr [NMOQHDR] ;rgp++) -
if{xgp->mg._procp == NULL) {
rgp-ug.forw = NULLj
rgp=-rmq.last = &rgp->mg _forw;
rqp-rng-.cnt = 0;
rgp-sng.-flag = 0; .
u.w.magghdr = rgp; ) £
rP- MY _procy & .U _pProcpj
cgp-rug-meslim = HAXMSGDEPR;
return;
p)
u.u_error = ETABLE;
return;
case MSERD:

.

s
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mtest++y
case MSENDW;
if({n = u,w ar0IR0I) < 0 1l n > MAXMLEN ||
u.unargfldl <= 0 i w.u.argi3l > 128} €
u,error = BINVAL;

return;
3
cagse MSTAT:
loops
if({{rqp = mgsrchi{u.u_argl23)) == NULL) {
u.n.error = ESRCH;
3 reaturn;
1f {u.u_argiOi == MSTAT) {
struct mstat mstat;
metat.ms.ocnt = (unsigned)rgp-’mg.cnt;
matat.ms.maxm > rgp-’ma.-maeslim;
if (copyout{{caddr._.t)emstat, u.u.argllii,
gizeof {imstatl))
u.u_error = EFAULT;
) returng
1f{i{unsignedl rqp-rmg_cnt >= rgp- >mg.meslim) (
1f (mtest) (
#.u error = ETABLY;
return;
h;
rgp->mg_flag = ID_OWANT;
sleeplanqpr->mq.-flag, PHSG);
goto loop;
b
if({hp = mallocimsgmap, (n+movrhead))>6)} == RULL}
if{mtast) (
g,uw_error = ENOIMRL;
returng;
3
mmemwant++;
nsgslept++;
sleep{tmsgbase, PMSG);
3 goto loopi
msgmove(hp, n, MSGIN);
if{u.u.error}
msgfree(hp,nn);
elge {
mhd .mg..8izc = nj
phd.ng_tyvpe = u.u.argi3l;
mhd .mg_sendar = u.n.procp-rp.pid;
megsend {rqgp, Snhd, hpl;
3
rgturn;
case MRECV:
mtesgt++;
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case MRECVW:
tf{{rgp = u.u.msgghdr} == NULL).(
u.u.error = BENOALOC;
returnj
3
i£({n = a.uw.argi31) < 0 I n > 128 I} v.,u.ar6lRO} ¢ O}

u.u_error = BEINVAL;
return;
3
while(imsgrecvirgp, n, &mhd}) {
1fimtest) €
u.u—error = BNOMSG;
return;
3
rqp-rmg.flag =1 IP.WANTED;
L sleepl(rqp, PMEG);
3 :
n retyrn;
cape MBGCTL:

Y 4f{{ rqp * mgsrchlu.w.arglil}} == HULL) (
u.uerror = ESRCI;
returng

J
switch(u.w.ax0IRC]) (
default:
i, R.error = EBEFPUNC;
) return;
. ) case SETHOLEN: )
' if{u.u.procp-op.pid 1= aw.w.argill
&& tsuscr() }
roturn;
if{ n.uargl2l <= MANMSGL &&
a.n.arghrl >= 03 (
rgp-rmg.mesiia = u.un.argb2l g
3
aelse (
u,a_error = ENANGE;
return;

* Scan a process’s message {3 for a message of

* the degired type. If found, try to effect transfer
* of the message to the process. .
x/

msgrecvigp, type, mhd)
struct msgghdr *gp;
register struct nsghdr *mhd;
t- .
ragister int ng
register unsigned. rhpl, rhpl;

P—

,.MT..

et
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n = type;
mhd-Omg. forw = gp->mg-forwy
forizrhpl = qp; rhp2 = mhd->mqg_forw; rhpl = rhp2) (
msghmov {mhd, rhp2 ,MHRERD) ;
if{n == 6 {1 n == mhd->mg_type}? (
n = min{mhd->mg_.slze, u.uw.ar(i{R0O1);
magmove (rhp2, n, MSGOUT);
if{a.u error) returni{i);

if {suword{{unsignedlu,w arg{2i, mhd->mg_sendexr) < 0 i
suword{ {unsignedlu.u..argl2i+2, mhd->mg.type) < G):

u,. erroxr = HFAULT;
else ( ’
masgrenovigp, rhpl, mhd};
msgfree (rhp?,mhd-dmg_sine);
) u.1.arl0iRO] = n;
return(l);
3
b
raturn(d);

Place the message pointed to by "hp" on the message @
pointed to by “"gp". Awaken the process if it’s walting
for arrival of a message,.

*® %

*

*/

msgsend (gp, mhd; hp)

register struct msgqhdr *qp;

regigter struct msghdr *mhd;

unsigned hp;

H.
register int s;

mhd->mg_forw = NULL;

msghmov (mhd , hp , MEWRITE) ;

s #» spl6();

if{gp->mg_last 1= gp) (
msghmov (nhd ,gp->mg_last , MHREAD};
whd-o>ng. forw = hp;

, msghmov (imhd ,gp~>mg._last , MESFRITH);

else
ap->mg..forw = hp;

gp-rmg_tast = hp;

qp-rmg_cnti+;

spluisl;

if{gp-o>ng_flag & IP.WANTED) (
aqp->uq..flag =& ~IP_WANTED;
vakeuplgp);
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% Deallocate a message D header and any megsages
% pending on the 0. Messages requiring an ACK
* (types 1-63) are returned to the sending process as
* type 128, if possible.
TN
megflushi}
{
register struct megqhdr *rgpl, *rqp?;
register unsigned rhp;
struct msghdr wmhd;
Hmmﬁuav& = n.umsgghdr} == NULL}'{
u.u_error = ENOALOC; v
return;
U -
t.w.msgghdr = RNULL;
rqpl-mq.procp = RULL;
while{{(rhp = rqpl->mg_forw) I= HULL) (
wsghmov { Gmhd , vhp , MHRERAD )
msgremovirgpl, rgpl, &mhd);
if{(mhd.mg typae) < 64 && (rqp?2 = mgsrchimhd.mg.send
&4 (unsigned)rgp2~mg..cnt < rgpl-’mg.meslim)
mhd . .mg-type = 128;
msgsend {rqp2, &mhd, rhpl;
3
else
nsgfree{rhp,nhd.mg_size);
1
l
FA
* Remove a message from a message 0.
*/

msgremoviqp, rthpl, mhd2)
struct msgqhdr *qp;
unsigned rhpl;
struct msghdr *mhd2;
€
ragister int s;
unsigned rhp2;
struct msghdr mhd,. *mhdl;

s = splé(};

if{ rhplt=gp} (
msghmov{&mhd, rhpl ,MEREAD) ;
whdil = &mhd;

3

else
mhdl = qp;

qp-dugonk-—;

if{{mhdl->mg.forwv = mhd2->mqg.forw) == NULL)
gp-rmwg..lagt = rhpl;

1fl rhpltsgp )
wsghmov { &nhd , rhpl ,MHWRITE} ;

mﬂuv
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splxi{s);
1f{gqp->mq._flag & IP QWANT} (

gp-ng—£lag &= ~ID_OQWANT;
wakeup (&gp->myg-£lag);

/™

* Free the buffer space used by a message and its header.

a%ﬂﬁ#mvwﬁwmﬂoammmmmﬂommwwonwmQUQnmamaom
* insufficient buffer space.

~f
megfrealhp,size)
unsigned hp;
{ .
register int s;
g = gpl6{);
mfree(msgmap, (size+mavrhead)>>6, hp);
splxis);
if Gmnemwant) £
mmemwant = 0;
wakeup (&msgbasel;
3}
}
\*
* Message interface to copyio(}
5\ . B

msgmove(hp, len, mode)
unsigned hp;
register int len;
€
reglster paddr_t paddxr;

1f (len==0)
raeturn;

paddr = hp;

paddr <{= §;

paddr =~ magbase + sizeof (struct msghdxr);

if {copyilolpaddr,u.u_arglll,len,mode))
u.u_exror = EPFAULT;

2

/%
* Bee If a process 1s enabled for messages

*/

masrehi{pid)

C reglster struct proc *rpp;
register struct msgghdr *rgp;
reglster id;

id = pid;

Ny
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for{rqp = &msgqhdrill; rgp < &msgqghdr[BMOHDR]; xqp++)

’ if{ilrpp = rgp-’mg_procp}) t= NULL && rpp- p.pid == id)
return{rgpl;

return{NULL} ;

}
/%
* Initialization
*/
nsginit{}
C
struct msghdr protog
register unsigned  core;
movrhead = sizeof{proto}) + 63; _
core = malloeclcoremap, MSGMEM);
ifi{core) {
msghagse = core;
msgbase-—j , !
msgbase (= 6;
ufree (msguap, MSGMEM, 1);
return{MSGMEM) ;
b
return{f);
1
/%
* copy a message header to/from outer memory
*f
msghmov (mhd , hp ,mode)
struct psghdr *uhd; .
unsigned hp; *
{

register paddr.t paddr;

paddr = hp; :
paddr <{= 6%

paddr 4= msgbaseg

copyilo{paddr, mhd, sizecf({*mhd}, mode);

o
o b Sy



Jan 26 17319 messagf.c Page |

A @{#Imessagf.c 2.4 w/

#include "sys/param.h”

I i
* Fake Message System Call
* / i

massag i}
€

nosys();
3
msgrecvi]
{
3 .
megsend{)
¢ :
3
msgsetup()
h ° .
return(NULL)
3
magflush()
{

]
msgremov{)
C

3
msgfrea()
C

1
usgmove(}
£

1
mgsrch}

f

3
msginitl)
{

return(NULL);

return{0);
3

R
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A

Gi{#inami.c 2.10 w/

#include "sys/paran.h”
#inaluyde “sys/inode.h"
#inclyde “sys/inodex.h®
#include “gys/user.h®

#incliude “sys/userx.h"
#incliude “sys/systm.h"
#include “pys/buf.h"

¥k OHEE X X NN

%

%/

Convert a pathname into a pointer to
ap inode. Note that the inode is locked.

= m:ﬁﬂwwos called-to get next char of pame
guchar if name 1is in user space
&schar if name is in system space

flag = 0 if name is sought

1 if names is to be created
2 {f nane is to be deleted

struct inode ¥
namei (func, flagl
int {(*funcl();

t

reglster struct inode *dp;
register oj

register char *cp;

struot buf *bp;

int i;

dev.t dj

off..t =0

.\ﬂ

% If name starts with /7 start from

* root; otherwlse start from current dir,
4.»\ :

1f {{e = (*func){}) == “\N07) (
u.u_error = ENHOEHT;
veturng

if {¢c == 7/} {
if {({dp = u.u_xdir) == NULL)
dp = rootdir;
while {{c = (*funcl){}} == /7))

H

ifle == “\07 g& flag t= 0) €
u.u _error = ENOENY?;
returi;

U .

} else
dp = u.u_cdir;
igetldp~’i_dev, dp->i _number);
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cloop;

seloop:

\.}

* Here dp contains pointer
* to last component matched.
w/

if{u.uerror)
goto out;
ific == “N0*)
returnidp};

\ﬁ

* If there 18 another component,

* gather up name into users’ dir bufferx.
%/

cp = fu,u_dbufitl;
whilelc I= “/7 && ¢ §= ‘\0’ && u.u.erroxr == Q}
if (mpxipi=NULL && c=="1")

break;
if{cp < &u.uw dbuf[DIRSIZ]}
*cpt+ = o

3 c = {*Eunci();

whilel{cp { &u.u_dbuf(DIRSIZ1}
*optt = N\N07;

whilelg == 7 /7)
c = {(®func)(};

i1f (e == 717 && mpxip 1= NULL) (
iputidp); :
plockimpxip}
mpxip-Yi_count++g
ratuxnimpuip);

Fad .

* dp must be a directory and
* must have ¥ permission.

*f

if{{{(dp->i.modesIFMT) = IFDIR) && ((dp~>i_mode&IFMT)

{i dp->2 nlink==0)
u.i_error = ENOTDIR;
access(dp, IEXEC);
if{u.v evrord
goto out;

\ *

* set up to search a directory
*/

u, . 0Efset
u. o segllg
eo = 0;
Uﬂu = WULL;

B oH

]
i

e

= IFLDR})

—
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eloops

.o count = ldiv(dp->i.sizel, DIRSIZ+2);

1f (dp == uv.u_ydir)

if (u.u dbufld] == 7,7)

if (u.w_dbufit] == 7.7}

1f {u.u_dbufl2l == “\07)
goto cloop;

\*

* If at the end of the directory,
* the search failed. Report what
* is appropriate as per flag.

%/

if(u.u.count == ) (
" 1if(bp = NULL)
brelsel(bpl;
if(flag==1 && e=="\8"1 {
if{access(dp, IWRITE)}}

- goto out;
u.w.pdir = dp;
1f{e0) -
n.w.o0ffset = ao-NIRSIZ-2;
elsge ’

bmap(dp, (daddr.t){u.u offset>>BSHIFT), B_WRITE

1f {u.u error)
. goto out;
return (NULL Y
3
u,u_error = EMNOENT;
goto out;

* Tf offset is on & block boundary,

* raad the next directory block.

* Releasw previous 1f it exists.

*f

1f((u.u_offset&BMASK) == 0) €
daddr..t bn;

if(bp t= NULL)
brolselbp):
bn = bmapl{dp, (daddr_t)}(u.w.offget>>BSHIFT}, B_READ);
if fu.uw.evvoxn)
goto out;
1f (bn < 0) €
g.w.error = EIO;
gobto out;

bp = bread{dp->i_dev, bul;
if (u.w_ecronrd (
brelsalbpl;
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gotoc outy
3

3}
.\.&

* Note first empty directory mwow

¥ in eo for possible creat,

* String compare:; the directory aﬁnﬂw

* and the osnnwam component.

* If they do not match, go back to eloop.
L

copylo(paddr{bp)+{{unsignedlu.u_offset&BMASK), {(caddr_t)&u,u_dent,
{DIRSIZ+2), U_RKD)};

v.u_offset += DIRSIZ+2;

u.u_count-~;

if{u.u.dent.u ino =
if({eo == 0}

eo0 = u.woffset; ,

goto eloops

3}
for{i=0; i<{DIRSIZ; i1++) :
if(u.u dbufli] t= u.u_dent.u nameiil)
goto eloop;

r* .
* Here a component matched. in a directory. g .
* If there is more pathname, go back to L P 0 ) o
* cloop, otherwlse retura. S A i
*/ . o . Dot

1f(bp 1= NULL) . :
UH@wmmmwmwm e . D , .
1f{flag==2 && &=="\0") ( v oy C i
iflaccess(dp, IWRITE}] :
. goto out;
) returnidp); : . ! M !
d = dp-ri_devy :
if{u.u dent.u_ ino == ROOTINO) : ’
1£{dp->1i _number == ROOTINO}
tf{u.n dent,.u namelll == 7.,7)
for{i=1; 1<{NMOUNT; 1++)
1f (mountlil.m bufp t= NULL)
#wﬁgocﬁ&mwu n.dev == d}
ipat{dpl; !
dp = mounti{il.m _inodp; : -
dp=r>i..count+t+;
plock{dp);
; goto seloop;
iputidp); .
dp = iget(d, u,u dent.u_.lnol;
if{dp == RULL)
return{WULL) ;
goto cloop;
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out:

: iputldp};

h- o return{NULL};
1%

* Return the next character from the
_xwxrmuuow string pointed at by dirp.
wwf. .
{ schdar ()

. i .
“.“ \  return{*u.u.dirp++ & 0377)y

. \ * . .'-I
* wﬂwmﬂp the next character from the
* user &‘iiug pointed at by dirp,
v/ \

‘uchar(} ‘i

.m,_, )

reglater.g;
v
L - ¢ = fubytarlu' g dirptid;
.~M ifle == -1, e

u. u—e ror s, EFAULT)
returnic); . -

" _ :t —....f__,

i

]
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/* A{#prf.o 2.7 w/

#

#inqlude "“sys/param.h™
#includa “sys/seg.h®
#include “sys/buf.h"™
#incliude "sys/bufx.h®
#include :m&m\OOﬁm,wa
#include "sys/confx.h™
#include "sys/systm.h*
#include “"sys/sigdef.h”
#include “sys/proc.h"
#include “sys/procx.h”
#include "sys/dmil.h"
#include “sys/tty.h*
#include “sys/fuser.h"
#include “"sys/userx.h®

\’.
* Bddress and structure of the
* RL- —u noSmme device reggisters.

* 7
.mwﬂcﬂﬁ
. int E8Ej
int rhr}
int KSTL;
int xbr;
3} . .
char *msgbufp masgbuf; /* Next saved printf
\*

* In case cpnsole is off,
* panilcstr. contains argument to wwmn
* call ﬂo panic.

L4

char “nmwnhnmem

/%

* Saoaled down version of .C Library printf.
* nly %s %1 %4 (==%1} %o are recognized.
* Used to print diagnostic information

* directly on cousole tty.

* Since it is not interrupt driven,

* all sysitem activities are pretty much

®

suspendod.
* Printf should not be used fox chit-chat.
L

printf (fat,x1)

char fmtfl;

C

reglster char *a;

rogister *adx, o

character

*/
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adx = &xl;

wOON«
' whilell{c = *fmt++} 1= “%7}) {
if{e == ‘\O07)
returnj
putchax{a};
3 .
a = %fmtidg
if{lg == “d7)eb{*adx < 0)){
*adx = ~%adx;
putchaz{’ -3}
}
1fla == “d” |l g == 71”7 || e == "0’}
printn{*adx, o=="0"7 8: 10);
ifle »= “ag”) £
-8 = ®adxg
whilel{c = *g++)
putchari{c)
Jelsg )
1flc == “c”)
putchar(*adx);
adx++y
goto loop;
}
i/

” Print an unsigned integer in base b.
mm,.Mbﬁﬁ? B
register a;
if{a = ldivin, b}}

printn{a, bl;
putchar{lxem{n, b} + “07);

b .

* F KX %X EEEN

Print a character on console.
Attempts to save and restore device
status. )

If the switches arxre 0, all

printing is inhibited.

Whethexr or not printing is inhibited,
the last HMSGBUES charactexrs
are gaved in mnsgbuf for inspection later.

*

®7
putchar{c)
€
register rc, 8, timo;

re ® oo
if {(ret="\0" && rcl='\r’ && rci=0177) (€
*msgbufp+t+ = ro;
i¥ (msgbufp >= amsgbuf [MSGBUPSI)
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msgbufp = msgbuf;

b

1£{8W-2integ == 010)
return;

timo = 30000;

/¥ ’

* Try waiting for the console tty to come ready,
* otherwise give up after a reasonable time.

*/

while{(KL->xar&0200)==0 && ~~-timol={)

*
1f{xc == 0}
' return;
8 = KL->xsx;
KL~ x5y = 0;

KL-oubx Fale

if{xc == “\n“}) €
putchar{’\r7};
putchar(01773;
putchaxr(0177);

1 .

putcharn({};
KL.->xsx = &j

* Ppaniqg 1s called on unresolvable

* fatal errors.

* It syncs, prints "panic: mesg® and
* then loops.

*/

panicis)

char *g;

{
panicstr = g3 4
updatel);
printf("panics %s\n", 8);
fori;; :

idle();
1
.\i.

* prdev prints a warning message of the-

* form “mesg on dev x/y".
* ¥ and y ave the major and minor parts
* the device argument.

*f
statlc char *embtabil =
"bad block™,
"bod count™,
“no space®,
) "Out of inodes”®
H

prdevitypa, dev)

of



i
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mwmunﬁoﬂ type, dev;

logprdevitype, dev};
3
#ifdef PWRFAIL

printf{®%s on dev %1/%1\n", emtabltypel, majori{dev), minor(deyl),

Thig routine is called whenever the processor takes a trap i

All necessary data P

/%
* Pawer Fall Recovery Routine

*

*

* through the power fail vector location.

* is first saved, the power on subroutine is called, and then the
* raglsters are reloaded. The necessary assist to this code 1is
* in meh.s. Code runs at processor priority 7.

*

* Written by J. A. McGuire

-

/

struct pwr.save ( :

int (*pf_addr) (}; /* PIR function addresa */ :
int pi_pirr; /* Previous outstanding request */
int pf-uisalblél; /* Usexr mem. mgt. regs */ ‘
int pf_uisdfléld;

int pf_sdsal6l; /* gupv. addr. regilsters */

int pf..sdsdiél; /% gupv. desc. registers */

int pE _ubmapl62l;

1 PHI.BaVE;

pwrfaili{dev, sp, r}, nps, 0, pc, ps}
char *®ap;

¢

\&
* Bave
*/

reglster struct proc *pp;
int cnt;

extern *plrr, (Ypir_£fn){};
extern char power, pwr_flgj
extern pwr_kab;

power--;

pwr.kazb = *kab; /* save current u, address */

user memory management registers

cnt = 32;
if {(cputype ==
ont =

o

403
16

-

boopy (UISA, pwr.save.pf.ulsa, cnt)y
boopy (UISY, pwe.save.pf_uisd, ont);

if (cputype 1= 40} {

boopy {(EDSA, pwr_save.pf_sdsa, sizeof (pwr_save.pf..sdsal);
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boeopy (BDSD, pwr_save.pf.sdsd, sizeof(pwr_save.pf sdad}})
3 i

if (ecputype == 70} -

beopy (UBHAP, pwr_save.pf.ubmap, 124}

\l
* If this is the first time pwrfall has been called,
* gave previous PIR requests and function address. Then
* gset up to catch new trap and recall pwrfail.
*f
. if (pwr_save.pf_addr == 0) ¢
pwr_save.pf..addr = pir.fn;
pwr—save.pi_pirr = *plrr;
pilr..fn = pwrfail;
}
\!
* Save floating point registers, if necessary.
*/
savipl);
\*

*
*

*

XX Ok X K X E E RN K N OEE X KN

I*
£

*f

Everything has been saved. Wait for power to be restored.
"CAUTION: Genexal reglsters, other than x5 and sp,
are not restored by the pwr_on{} routine,

The machine: assist guarantees the following: Once pwr.on
has been called, and the value of power is greater than
zerq, any power fail trap appears as a return to the
call to pwr_on. If the valuz of power is zero, then
pwrfall is called again to save all data, but pwr.on
will return to the first caller if pwr.flg is

non-zzre. In other words, the PIR entry to

pwrfall calls pwr_on to set up a return address, and
then proceeds to weinitialize each device. A new power
fall trup will push the stack pointer down even further,
but when 1t calls pwr_on, the original stack polinter is
restoved.

All this is done s0 the device routines ¢an be guaranteed
to be called ouly once when power i1s restored, regardless
of how ofien, or when, power fails.

pwr_on(};

Restore user memory mgt. regs
8
beopy{pwr__save.pf.ouisa, UISA, ent);
boaopy (pwiwave.pfuisd, UISD, cntl;

if (ecputvpre 1= 40)
boopy (pur..save.pf_sdsa, SDSA, sizeof{pwr_save.pf_sdsa)

B
boopy {(pwi_save.pf._sdsd, SDSD, sizeof({pwr_.save.pf..sdsd));

L
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i

T

FOEOE X OE XX RNEER

*

*
»

*/

X A E R ER XX

®

E X E X %K

s ]

if (cputype == 70)
beoopy{pwr.save.pf _ubmap, UBMAP, 124);

Reset power fall indicator. If power fails again, we must

gave data all over again. While pwr.flg is set, calls will

pat be recursive.

pur.flg = 1;
power = 0;

Call device restart function.
restartidev)};

Determine current state. If this routine was called by a
power faill trap, and we haven‘t -previously finished any
possible interrupt servicing routine, set up a PIR request
at priority 1 and return.

ptherwise, send signal SIGPWR to all wﬁonmmwmm.

1f {dev == HNULL) .
*plrr = 1 << (1+8); /* Priority 1 »/
else
for (pp = &proci0l; pplprocend; ppt+)
if {pp->p-stat)
psignal{pp, SIGPWR};

puwr_flg = 0;

Power fall restart for devices

This routine is called after power returns. If the state
argument is NULL, then any previous interrupt service
routline processing has not been completed; device

open routines must set the appropriate flags to prevent
erronecus results.

If the state flag is true, then restart everything --
routines may manipulate clists, gueues, timecul, eto.,
as noeded.

When the previous interrupt processing is allowed to
complete, it must not initiate any DMA transfers,
since the appropyiate registers are probably no longer
valid. During this period, the external variable
pwr.fail is set to a one; otherwise, it has the value
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* zero.

®

* Pur.fatl is also used as a measurement of time remaining
* when power fails

l\ .

restartistate)

register state;

[
register 1;
register int uerror;
extern unsigned pwr..fail;

Uuerror = 4.Uu.error;}

i1f (state == 0) (

if (pwr_fail}
printE("\17T\n%d", pwr.fail};

printf{*"\1T77\n\n***  POWER FAIL \177");
pwr_fail = 1;

1} else (

pwr..fail = 0;

printf ("RESTART ***\n\n");

\&
axwmuzﬁd»mwpuﬁunwmﬁmowmw devices,.
®

for (i=0; idnchrdev; i++)
{(*cdevswiil.d_ open} (RODEV, 0);

\ u .
% Reset Programmed Intexrrupt Request, 1f any, and start clock
b
1f {(state) .

pir.fn = pwr_save.pf.addr;

*pirr = pwr_save.pf.pirc;

pwr..save.pf_addxy = 03 :

*lks = 0115;

I*
* Condition block devices
w4
for {(i=0; i<{nblkdev; 1++)
(*bdevswiil.d_open) (HODEV, 1);

1, U 8rror = uerror;

"3

il

* Character device restart routine.
E3

* Called by device open routines whenever power-fail flag

L
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i

is get. This routine performs most routine initialization
%OE DHIl“a, XLil’s, etc.

Save state of previous carrier f£lag for each line, and then call
device open routine. §tart transmitters for k1 like devices,
and, finally., generate hangup signals when carrier is no longer
thera.

x XK X X N %N

{

pwr_init(base, cnt, xmtint)

gtruct tty *base;

int (*xmtintl ()},

£

‘ register struct tty *tp;
register dev, carr;

for (tp=base; tp < &baselcntl; tp++)
if {tp~>t.state&ISOPEN) (
- dev = tp->t_dev;
carr = tp->t.state & {(CARRIERISUPRD);
tp->t..state =& ~ISOPEN;

{(*cdevswltp~>t_dev.d majorl.d_open)(dev, 0};

if {(xmtint}
(*xmtint) (tp->t.dev.d:minor);

if {carr && {(tp->t_state&(CARRIER|SUPRD})}==0)}

(*1ineswlitp-2>t_ltypel.l _gst) (tp,
CTRANS ICSTRANS {SRTRANS | {dev%16), 0},

J
#endif

+
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% @(#)xdwri.c 2.7. */

#include “sys/param.h®
#include “sys/inode.h™
#include "svs/inodex.h”
#include "sys/user.h”
#include “sys/userx.h"
#include “sys/buf.h"
#include "sys/bufx.h"™
#include “"sys/conf.h"
#include "sys/confx.h"
#include “sys/sysim.h®
#include “sys/ipconm.h”

\i

* Read the file corresponding to
* the inode pointed at by the argument.

B

The actual read arguments are found

* in the variables:

* w.base core address for destination
* u.offset byte offset in file

* u_count number of bytes to read

* u_segflg read to kernel/user/user I
*f
readi (ip)

reglster struct
L

inode "ip;

stxuct buf *bp;
dev_t dev;

daddr.t
long 4if

1bn, bn;
£;

regilster unsigned on, n;
register type;

1f{u.u_count == 0}

dev = (g
type = 1

retirng
ev_tlip->i_un.i rdev;
P21 _modealFMT;

if (type~s=IPCHR 1| type==IFMPC) £

ip->i.flag I= IACC;
A»n&m<m£n2m%08a&w<uu.mlﬂmm&uammqwu
rvburng

1bn = bn = u.u _offset ) BSHIFT;
on = u.u..offset & BMASK;
n = min{(unsigned )BSIZE-on, u.u..count);
if {type!=IFBLK && typel=IFMPB) (
diff.loword = ip-Yi..sizel;
diff.hivord = ip->i_size080377;
diff ~= u.u_offset;
TE(ELFE <= O}
vetuin;
if (diff < n)
n = diff;
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]

bn = bmap{ip, lbn, B._REARD);
1f {u.u.error)
return;
dev = ip->i_devy
)} else €

3
if (bn == {(daddr.t)-1) (
bp = getablk(0);-
¢lear(paddr(bp), BSIZE);
bp->b_resid = 0; ,
} else if (ip->i.un,i. lastr+l == ibn &§ {on+n) == BSIZE} ( :
bp = breada{dev, bn, rablock);
J else . , .
bp = bread(dev, bn); _ L Tt , o
if (lon#n) == BSIZE} S
ip~ri.un.i_lastr = lbn; ,
1f {(bp->b.resid) . c, . '
n = 0; o
pimove{paddr(bp)+ton, n, B.READ);
brelselbp):
ip~>i_flag I= IACC;
} whilglu.u.error==0 && u.u_countl=0 && nt=0);

rablock = bn+l;

b
/%
* Write the file corresponding to
* the incde pointed at by the argument.
* The actual write arguments are found
* in the variables: .
* w.base core address for source )
* w offset byte offset in file
* ncount nuaber. of bytes to write
* u_saqgflg write to kernel/user/user I
*/
writei{ip)
register struct inode *ip;
£

struct buf *bp;

dev..t dev;

daddr_t bn;

register unsigned. n, oni
reglster lype;

tong ing;

dev = ip->i_un.i.xdev;

type = ip->i smode&IPMT; :

if {type==IPCHR || type==IFMEC) ( : " ;
ip->i_flag =1 IACCIIUPD; . .
(Fedevawimajor(dev)l.d write) (dev);
retuvn;

3 .

while (u.u_erzor=={) && u.n_count!=06) ( !

b # u.u.offset >> BSHIFY;

on = u.uwoffset & BMASK; 4

n = min{{unsigned)BSI2%~on, u.uw.count); i C
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1f(typel=IFBLK && typel=IFMPB) (

if ({bn = bmap{ip, bn, B_WRITE)) == {(daddr.t}-~-1

Il bn == 0)
returng
dev = ip->i_dev;
3

1f{n == BSIZE)

bp = getblk(dev, bn);
alse

bp = breadi{dev, bn);
rimove(paddr{bpl)+on, n, B_WRITE);
if{u.u_egrroxr 1= &)

brelse(bpl;
else 1f ({u.uv offset&BMASK)==0)

bawrite(bp};
alse

bdwrite(bp);
Ing.loword = ip->i_sizel;
ing.hiwvord = ip->i_s5ize0&0377;
1f (u.u offset > lng &a

{type==IFREG || type==IFDIR || type==IFLRG || type==IFLDR}) (

ip-2i_sizeld = u.w.offset.hiword;
ip->i.sizel = u.w.offset.lowond;
3
ip->1_flag |= IACCIIUPD;

* Return the logical maximun
* of the 2 arguments.

*f
max{a, h}
ungigned a, b;
£

ifta > b}

returni{al;

returni{b);

3}
i*

* Return the logical minimum
* of the 2 argumonts.

*f
min{a, b)
unsigned a, b;
€

ifda < b}

returnial;

return{b);

3

pimovel{cp, n, flag)

paddr_t cp;

. b
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mmu#mﬂo& unsigned nj;

1f {(u.w.exror |l n == 8)
returny .

if (copytolcp, u.,u base, n, (u.u_.segflgi{l}iflag))
t.u.error = EFAULT; .

else {
’ u.u base += n;
u.u_offset += n;
u.ucount -= nj;

s
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3 E(#)slg.c 2.6.1.1 %/

#inpclude "“sys/param.h"
#include "sys/systm.h"
#include "sys/fuser.h”
#include “sys/userx.h"
#include “sys/proc.h"
#inclpde “sys/procx.h®
#include "sys/inode.h"
#include “sys/inodex.h®
#include "sys/reg.h"
#include "sys/text.h”
#include “svs/textx.h®
#include “sys/seqg.h”
#include “sys/vimn.h"

\i
* Prioxity for tracing
*f

#define IPCBRI ~|

7
* Structure to accesz an array of integers.
w7
struct
£
int intall;
3;

\ .
Fracing variables.
Used to pass trace command from
‘parent-to child being traced. .
This data base cannot be
shared and is locked
* pexr user.
L
struct
£

X kX ¥ X %

int ip_lock;

int ip_redq;

int ip_addr;

int ip_data;
3 ipo;

\ﬁ
Send the specified signal to
all processes with “pgrp” as
process group.
Called by tiy.c for quits and
¥ interyupis.
xf
signalipgrp, sig}
Mmmumﬁmﬂ jalegiag s

* A % W
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reglster struct proc *p;

if{pgrp == 0}
return; .
for{p = &proci0); p < &prociNPROCY; p++}
if(p->p.pgrp == pgrp)
3 psignallp, sig};

Fij

* Send the specified signal to

* the specified process.

*f
psignalip, =sig)

register struct proc *p; .
register sig;

Pt _

if{{unaignedlsiqg >= KSIG}
return;

if({sig) '

P=>p-5ig =} 1L{{{8ig~1};

if (p->p.pri » PUSER) ( ﬂ

P-’p-pri = PUSER; : f/gm

VIPROCENT (p, PR_PRI); e Q@p
iMilli!l\IiI%IlIIIllll[ill!illli%\k\\llili!Eiil 4

A
if(p->p_stat == SSLEEP && p->p.pri >= PZERD} & ﬂuy

mmwﬂaﬁﬁwvrlfliiffflrff:
VIPROCENT (p, PR.SIGY; —_

et o s e
el it ot ama e o e reanem e

e

¥ X FEXE NN

Returns true if the current
process has a signal to process..
This 15 asked at least once

each time a process enters the
system. .

A sigunal does not do anything
-directly to a process; it sets

a flag that asks the process to
do something to itself.

%

*/
issig(}
C
register n;
reglster struet proc *p, *q;

P o= U,un.procp;
whilal{p->p_sig) {

n = fsigipl;

1fin == SIGCLD) (

1f{u.u_signal [SIGCLDI&01} (
for{g = &procitl;q < &procINPROCI;g++)
if{p->p_pid==q->p_ppid &&. g->p_.stat==5%2
*  OMB)
freeproc(g, 0};
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3
else 1f{uv.uw.signal(SIGCLD])}
3 returni{n);
#ifdef PWR_FAIL
else 1f (n == SIGPWR) € -
if (u.u signallSIGPWR] && (u.u._slignallSIGPWRI&]I)==(0}
returnin); -

)
#endif
elze 1f((u.u.signallnl&l} == 0 | (p->p.Flag&STRC}}
raeturnin);
p-op-8ig =& ~{IL<{<{{n~-1}};
VITPROCENT (p, PR.5IG);
}
return{d);
)
I*

¥ Enter the tracing STOP state.

* In thisz state, the parent is

% infaormed and the process is able: to
* receive commands from the parent.

xf
stopi}
c
register struct proc *pp, “op;
loops
Gp F U.u_procp;
iff{cp-opppid 1= 1)
for (pp = &procill; pp < &prociNPROCI; ppt+)
if (pp-Jp_pid == cp-’p.ppid} {
wakeup(ppl;
cp~>p_stat = S5TOP;
swtchi);
if {{cp->p_£lagrSTRCI==0 |i procxmt{})
return;
goto loop;
3
exit(};
1
I
* Perform the action specified by
* the current signal.,
* The usual sequence 1s:
* iflissig(})
* psigl);
x4
poigl}

C
register n, p;
ragister *rp;

TP = U.UW _procpj
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if (rp->p_£lag&STRC}

stopi);
n = £alglzp};
if (n==0}

returng
rp-vp.slg =& ~{1L{{{n-1});
VIRROCENT (rp,PR_EGIG);
ift{é{p=u.u..signalinl) 1= 0)
un.u.error = 0; : : H
ifi{n 1= BIGING && n 1= SIGTRC}

: u.u_signalinl = §;

n = u.u.arliR6T - 4;
growinli.
suword{n+2, u.uw.ar0{RPS1);
suwordin, u.uw arGiRII}; ! i .
u.u.ar(GiRE] = n; : . , ) o
u.1ardiRPS] =& ~TBIT; ) . i’
n.u_ar0i{R7] = p; ) ) . ' ;
return; [ T . : I e
3 i .
mfm.u..ﬂoﬂ.u.nwﬂv 8 1

case SIGQIT: -
case SIGINS: ) |
casae SIGTRC:
case SIGIOT: . '
case SIGRAT: : i
case SIGYPT: ' 1
case SIGBUS: ) . ' - .
case BIGSEG: : " S
case SIGHYS:

u.u_argldl = nj

if{corel())

n =+ 0200;
3
u.n.argfol = (u,u.arQlROI<(BY | n; : ,
exit{}; .
|

/%
* find the signal in bit-position
* raepresentation in p_siqg.
*/
£sigip) . : Ly t
struct proc *p; .
C

-

register i; : i ;
long n; o

n = p-rp.sig;
ifin & (1L < (SIGINS-1)))
return(SIGING);
for{i=1; i{NSIG; i++} ( ' '
ifi{n & 1L}
returnii); - ) 1
n =>»> 1; - : .
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3
return{gl;

T

¥ ®F % E XX RBR

Create & core image on the file “core®

If you are looking for:protection glitches,
there are probably a wealth of them here
when this ococurs to a suild command.

It writes USIZE block of the
nser.h avea followed by the entire
datat+stack segments.

*

*f
core()
C

i
%
I*

register s, *ip;
extern schax();

u.u_error = 0;
u.u dirp = "core"}
ip = namel{schar, 1);
if(ip == NULL) {
if{u.w errori
return{);
ip = maknode (06461 ;:
if (1p~=NULL)
return{d);
b
if{laccess(ip, IWRITE) a&

{{ip->i_mode&IFME) == IFREG I| {(ip~>i.mode&IFMT} == IFLRG)) (

itrunci{ipl;

un.u.0ffset = 0;

u.uw base = (caddr._ti&u;
u.u.count = USIZE*64;
an.u_segflg = 1;
writeil(ipl;

Clear the maus bit map so that those reglaters are available
to be nsed when establishing the mapping registers for the
core dump.

u,wmbitm = 0 ;
s = u.u.progp-rpsize - USIZE;
cstabur{{unsigned}d, s, (unsigned)(, 0, RO);
u.wbase = 0; :
u.u_count = 3%64;
u.u.segflg = 0;
writel{ip};
} else
u.u.error = EPERM;
ipuilip);
return{u.u_ error==0);

*/
*/f

S
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* grow
* frue
¥

growisp)

the stack to include the 8P
return 1f successful.

unsigned sp;

¢

)
1%

register a, si, i;

if{ap >~ -p.u.ssize*64) i
. return{0};

gi = ldiv{-sp, 64) - u.u.saize + SINCR;

ifi{si <= )
return{f};

if (estabur{u.u tslze, u.u-dsize, u.u.ssize+sl, u.u_sep, RO})
return(0};

expand {u.p_procp-rp_size+si);

a = u.u.procp-rp—addr + u.u procp-rp.silze;

%oﬂm#nﬁ.ciwmwnmu i; i--2 :
a~—j :
copysegla-si, al;

3 :

forti=si; 1; i--}
clearseg(--a};

u.y.ssize =+ slj

returnill)

* gys-trace system call.

*/
ptracel)
C

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

if {u.u_argi2l <= 0}
u.u_procp-sp—-flag =1 STRC;
VIBROCEWT (u.u_procp, PR.FLAG) ;

retarn;

3

for {p=proc; p < &procINPROC]l; p++)
if {p~>p_stat==88T0P
@& p-rp-pid==u.w.argiil
&& p->p_ppid==u.u_procp-rp_pid}

goto found:;
u.un.error = ESRCH;
return;

found:

while {(ipc.ip.lock) .
sleep{&ipc, IPCPRI};
ipe.ip-lock = p-dp_pid;
ipc.ip.data . tarfiR01;
ipe.ip_addxr u.bn_arglll & ~01;
ipo.ip_req = u.w-.argf2l;

o
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p-o>p-flag =& ~SWTED;

setruni{pl;

while (ipc.ip-req > 0)
sleep(&ipc, IPCPRI);

u.w.arffR0] = ipc.ip.data;

1f (ipc.ip_req < 0}
u.u.error = EIO;

ipe.dp.lock = 0;

- vakeup{&ipc);

}

1%
* Code that the child process
* executes to implement the command
* of the parent process in tracing.
*/
procxmt ()
€
register int ij
register int ¥pj;
register struct text *xp;

1f {ipc.ip_lock I= u.u.procp->p.pid}
return{f};

1 = ipec.ip._req;

ipo.ip_req = 0;

wakeup(&ipcl;

switch (1) ¢

/% read user I */
case 1:
if {fuibyte(ipo.ip_addr): == -1}
goto errox;
ipc.ip_data = fulword{ipc.ip_addr);
break;

/* read usar D */
case 2;:
if (fubytelipec.ip_addr) == -1}
goto error;
ipc.ip.data = fuword(ipc.ip..addrl);
break;

/* read u */
case 3:
i = ipc.ip._addyn;
1f €1<0 i 1 >= (USIBE<LE))
goto error;
ipc.ip.data = u.intali>dll;
break;

f* write user I */
/% HMust sat up to allow writing */
cagsa 4:
\ 3 B .
* If text, must assure exclusive use

R e
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%/
1f (xp = u.u_procp->p_textp) {
1f {(xp-Ox_counti=1 || xp-dx.iptr->i.mode&sISVIX)
goto error;
xp-ox.iptr-ri.flag =& ~ITEXT;
3 .

estasbur{u.u.tsize, u.u.dsize, uw.u _ssize, u.u_sep, RWi;
i = guiword(ipc.ip..addr, 0)};
suiword{ipc.ip..addr, ipc.ip.datal;
estabur{u.u.tsize, u. clbmwmm~ e.uw ssize, u.u..sep, RO);
if (1<0)

goto errorj
1f (xp) -
xp-r>x_flag =| XWRIT;
break;

/® write usexr D */

case 5

1f {(suword{ipc.ip_addr, 0} < 0)

goto error;
suword{ipc.ip..addx, ipc.ip-data);
break;

/% write u ®*/

cage O

I* set signal and continua x/ I \Aw% one

case 713

p = &u.intafipc.ip_addr>>il;
if (p >= u.u_fsav &k P A au. clhmw<mmmwv
mowo 0w~\ T e T
for (1=0; Hmwv 1+4)
Hm == fu.u-arllreglociill)
goto ok;

goto erroxr;

if (p == &u.w arOIRPS1) (
ipc.ip.data: =1 0170000; /* assure user space */
ipec.ip.data =& ~0340; /% priority 0 */ ;
b
¥p = ipc.ip.<data;
break;

I . e e
e s et it e

g.u._procp->p_sig = 03 nw .
psignal(u.w.procp, ipc.ip.datal; (4 se .
returnill;

/* force exit */

case B:
exit{);
default:
error:
ipc.ip.req = -1;
3

return(0};

/\@ﬁmfwﬁf

Sayses

\ ve Ueav @l Res)
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e 8(#)slp.c

#*

#Finclude “"sys/paxram.h”
#include "sys/user.h"
#include “sys/userx.h®
#include "“sys/lock.h*
#include “sys/proc.h”
#include “sys/proex.h™
#include “sys/texzt.h"
#include “sysftextx.h"
#include “sys/systm.h®
#include “"sys/file.h®
#include “sys/filex.h”
#include “sys/inode.h”
#include "sys/inodex.h®
#includs "sys/buf.h”
#include “"sys/bufx.h"
#include “sys/ipcomm.h"
#include “sysi/vtinn.h"*
#include “sys/sysmes.h"

#include “sys/sysmesx.h”

struct proc *procend (&procllll);

- #define SOQSIZE 0100

\ﬂ

"

* on chan, at which time the process
®

]

L

k.

w*

*

*

* gleeping has gone away.
*f

gleepi{chan, pri)
caddr_t chan;
L

reglster struct proc *rp;

reglster s, h;

rp =

L PEOCP; <4¢
8 g 1J!I1ilitllil\\\
= SSELEEP;
rp-?p_wehan = chan,
PP pri = pri; -
rp-rp.ctime = §;

A ]
rp-2pStat

h = HASH(chan};

rp-’p-.link = slpguefhl;

2.9.1.1 %/

/* Must ba power of 2 */
#define HASH(x) ({ lint) x >> 5% & (SOSIBE-1})
struct proc *slpgquelSQSIZEL;

Give up the processor till a wakeup occurs

enters the scheduling gueue at priority pri.

The most important effect of pri is that when

pri<{PZERC a signal cannot disturb the sleep;

if pri>PAERO signals will be processed with non-local goto;
1f pri==PZERO a signal causes the sleep to return to caller.
Callers of this routime must be preparsd for

premature return, and check that the reason for

;._;1 ” .::um L

A gy
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slpgquelhl] = rp;
if{pri >= PZERO) {

iflissig()) {
rp-dp-.wchan. = 0;-
rp-rp—8tat = SRUN;
slpquelhl] = xp->p_link;

splO{);
if {pri > PZERO}
goto psig;
else
goto ret;
i
splG();

ifi{runin = 0y {
runin = 0;
waleup ({caddr.t)&runin);

3

swtchil};

1f(pri ¥ PEERO a& issig()}
goto psig;

splG(}

i
swichi};

If priority was low (>PZERDO} and
there has been a signal,

execute non-local goto to

the gsav location.

trapl/trap.c}

ugsavd;

* Wake up all processes sleeping on chan.

) else {
p
ret:
splxi{s);
return;
\ﬁ
n
*x
*
*
* {see
*7
psig:
aretulu.
J
\l.
wy
wakeup (chan}

register caddr.t chan;

{

reqgister
ragister
int s;

= SH{chan);
= glpquelil;
= MULY:;
i

struct proc *p, *q;
1;

spl2¢)

1= HULL) ( i
if{p-rp_wchan==chan && p->p..stat!=820M8) (
1f (g == NULL)
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slpquelil
R else
g~Jp..link
i p-’p-wchan = {;
setrunip);
p = slpquelil;

q = NULL;
. continue;
3
qg = pi
P = pdp-link;
h]
. splxis);
3
i*

* when you are sure that it

ig impossible to get the

* ‘pro¢ on q° diagnostic, the

* diagnostic loop can ba removed.
kf

setyglp)

wdunnw proc *pj

*

register struct proc *q;
register sj;

xx” g = @mwmm\\\\?i

for{g=rung; gl=NULL; q=gq->p-link)}
iflg == p) ( .

p-’p--tink;
p-rp.link;

1N e 7

printf{“proc on g\n");

agoto out;
)

*7

p->p-link = rung;

rung = pj;
outs;

splxi{s);
3
\%

* Bet the process running;

* arrange for it to be swapped in um ﬂonmmmwuw.

*/
setrunip)
register struct proc ¥*p;
{
register caddr_t w;

if {p->p_stat==0 || p->p_stat==820MB)
rando{"Running a dead proc™);

1 v = Yo srchan) €
sraal-up {w) s
ceturng

,wmﬁ _“«.._. “_,m“ ..:*
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p->p.ctime = 0

p->p_stat = SRUN;

VTPROCERT (p, PR_WKP) ;

setrqipl;

$E{p->p.pri { curpri}
runruntt;

else ifl{p-sp_pri < nxtpri) :
nxtpri = p->p-prij

if{runout {= 0 && (p~ >p_£lags&SLOAD) == 0} (
runout = 0;

, wakeup { {caddxr..t) &runouti;

3
U 3
in
* Set user prioxity.
*/
Mmﬁwu»mcwu
register *pp, Pi
PP = upy
p = {(pp~>p_cpu & 0377} /7 16;
p =+ PUSER + pp-Jp-nice;
1fip > 127}
p = 127%;
pp->p-pri = p;
<evwmnmzehvw.GNIMMHu
returnip);
3
A 3
¥ The main loop of the mnWmmcwunm {swapping}
* Progess.
* The basic idea is:
* gee if anyone wants to be mimwwmm in;
* agwap out processes until there is rooms
*  swap him in;
* repeat.
¥ The runout f£lag 1s sel whenever somedne is wtﬂﬂwm& out.
* Sched sleeps on it awaitiag work.
*
* Sched sleeps on runin whenever 1t camnot find enough
* pore (by swapping out or otherwise) to £it the
* selected swapped process. It 1s awakend when the
*¥ core situation changes and 1in any event once per second.
*x/

int marsize;
int ns;
strucst proc *pl, *p2;

sched ()

(

register struct proc *rp;
reglistexr a, n;

static x;
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#ifdef

#endif
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* find usexr to swap in;

* of users ready, select one out longest

* of lowest nilce.
wf

spl6il;

PTLOCK

if{runlock}

€
runlock = 0;
shuffie{);

3

n = -1;
a = 100;

for{rp = rung; rp i NULL; xp = rp-)p..link}
if{rp-rp_stat=~SRUN && (rp~>p_flag&SLOADI==0 a&
(rp-2p-nice < a Il (rp-’p.mice==a && rp-rp..time > nl))} ¢

pl = rp; :
n = rp-Jp-.time;
= rp-Jp.nice;
3
_\i
* i1f there is none, wait.
*/
if{n == ~1) (

runoub+t;
sleepl{&runout, BSWP);
goto loop;

1

spl0(};

rp = pl;

if (rp->p.nice < 0}

procifl.p.nice = rp~rp.nice;

else

]

prociol.p nice 03

\*

* see if there 1is core for that process;

* if so, swap it in.
=/

if (swapin{rp})
C

goto loop;
3

* none found,

¥ Lf process has positive nice, don’t
* try to bring in unless Lt has been
w

out for at least "nica"

seconds.

[ ,.‘__.ﬂ._*._ m.ﬂ.“_z.__.
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if{{a = rp->p_nice) > 0 && n < a)
goto sloop;

L
* look arcund for core.
* galect the largest of those
* gleeping at positive priority;
* if none, select process which has
* been sleeping at negative priority for
* longer than usual;
* if none, select process which has “"nice”
* of equal or greater value than this one
* and which has been in cors longest.
7
splei};
pZ = 0;
ns = 1;
maxsize = =l
n = -1;

fori{rp = &proclfl; rp < procend; rp++)
1f{{rp->p..£1lag&(SSYSISLOCKISLOAD)) 1=SLOAD)
continue;
if {rp~-»p..textp && rp->p-textp->x _flagaXLOCK)
continue;
if{rp-?p.stat==5SLEEP && rp- p.pri>=PEERO Il rp-Jp_.stat==55T0P)

q_. Mmﬂgwanww M MWMv@lmuumv m L 2 Nae
maxsize = rp-rp.size; e
3 -~
} else if(maxsize < 0) MW\
1f{rp->p_stat==88LEEP && rp->p-ctime > ns} {
) P2 = TrP;
! ns = rp-op—ctime;
} else if{ns =~ 1 &&
{rp->p_stat==8RUN |} rp~>p_stat==55LEEP) &&
{rp->p-nice > a 1| -
{rp->p.nice==a && rp-Sp.time > nl)) €
P2 = rp; % :
n = rp-rptine;
a = rp-rp.nicsa;
]
&
3 3 ; . //. \ A
‘ . Amxawaﬁ
spl0();
\&

* Swap found user out if sleeping at bad pri,
* or 1if he hLias spent at least 2 seconds in core and
* the swapped-out process has spent at least 3 seconds out.
* pithervise wait a bit and try again.
E3 \ .
if{p2t=0 £& {maxsize>=0 11 nsi=1 }i
at=pl-dp.nice |1 (pl->p_time>=3 && n>=2)1}1 (
rp = p2; .

Spurt
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rp->p.flag =& ~SLOAD;
xswap{xp, 1, 0};

goto loop;
]
slongs
) spl6f{);
runin+t+;
sleep(&runin, PSWPR);
goto loop;
3 .
VL]

% Swap a process in.
* Allocate data and possible text separately.
* It would be better to do largest first.
¥4
swapin(pp)
struct proc *pp;
£
register struct proc amh
. reglster int a;

int x;
= PPi
wm ({a = malloc(coremap, p-rp_sizel}) == NULL)

return{l);
if(p->p_textp)

{
if{xswapin{p->p_textp) == 0}
C
mfree{coremap,p-rp-size,a);
retuarn(0);
3 N
b

swap({p->p..addr, a, p->p_size, B_READ);
mfree (swapmap, ctodl{p->p.sizel, p->p_addr);
p-rp—addr
pop-£flag
p->p_tims
ﬁﬁszﬁmzenm.mmlmamv.
returnil);

LTI 4
wn
t"'
i 8

b

mNﬁﬁorhv
setrgql{u.u procpl;
switah();

* This routine is called to reschedule the CPU.

* 1f the oalling process is not in RUN state,

* arrangements for it to restart must have

* been mude elsovhere, usually by calling via sleep.

I

1y
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swtchi)
¢

register nj
register struct proc ¥p, ¥*gj
static struct proc *pp, *pg;

VIPROCENT {u.u_procp, PR_SWH);
meas . m.swich++
/* .
* Remember stack of caller
* and switch to schedulers stack.
*J
savuf{u,u._rsav);
retulprociol.p_addr);

o e =7

Funrun = 0;
= NULL;
= NULL;
= 128;
*
x\mmmﬂnw for highest-priority runnable process:
E3
fori{p=rung; p!=NULL; p=p->p..link) ( -
if{{p->p..stat==SRUN) && (p->p—flag&SLOAD)) {
if{p->p_pri <= m} (
PP = P}
Pq = g3
nxtpri = nj
n = prip.pri;

~ 5
" "

3
9 = Pi
3
i* )
* If no process is runnable, idle.
¥/ .
P = PP
if{p == NULL) (
VIPPROCENT (0, PR_BNKOF) ;
idle{);
spl0();
goto loop;y

3
9 = pg;
if{gq == HULL)
rung = p~>p-link; else
g p-tink = p-2p._link;
curpri = n;
splo{};
\...a.
* Switch to stack of the new process and sst up
* his segmentation registers.
*7
retu{p~>p_addr);
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sureg();

\ﬁ.
* If the new process paused because it was
* swapped ocut, set the stack level to the last call
* to savu{u_ssav). This means that the return
* which 1s executed immedlately after the call to aretu
w

actually returns from the last routine which did

}
/¥
* Create a new process-—- the internal version of
* gys fork.
* It returns ! in the new process.
* How this happens is rather hard to understand.
* The essential fact is that the new process 1s created
* in such a way that appears to have started executing
* in the same call to newproc as the parent;
* but in fact the code that runs is that of swtch.
* The subtle impliecation of the returned value of sgwtch
* (see above) 1s that this is the value that newprouc’s
* caller in the new process sees.
kf
newproc(}
{
int al, alj;
struct proc *p, *up;
register siruct proc *rpp;
register *rip, n;
struct proc¢ *pend;
p = NULL;
\*
* First, just locate a slot for a process
* and copy the useful info from this process inte it.
* The panic "cannot happen™ because fork has alveady
* checked for the existence of a slot.
*7
retxry: :
mpid++g
iE{wpid < O) (€

* the savu.

*/

1E(p->p..flagaSSWaP) {
p->p_flag =& ~SSWAP;
aretulu.u_.ssav);

3

\*

* The value returned here has many subtle implications.

* See the newproc comments.

!\ .
VTPROCENT (p, PR.BLINK);
return{l);

mpid = 0;
goto retry;
3

for{xpp = &procidl; rpp < &procINPROCI; rpp++) (

i

N —1:# A._~“w 1]
¢ b

T

|
i

H

e

i

-.
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if{rpp-sp..stat == NULL}{
if(p == NULL}
P = Ipp;
Yelse
pend = rpp;
if {({rpp->p_pid==npid} || {xpp-dp_pyrp == mpid))
goto retry;
3
if ((rpp = pl=sNULL)
panic{®no procs");

if (rpp>pend)
pend = rpp:
pend+t;
procend = pend;
\*
* make proc entry for new proc
*/

rip # U.U_procp;

up = rip;

rpp-?pstat = SRUN;
measg.mfork++;

rpp-rp.clktim = 0
rpp->p-.flag = SLOAD;
rpp-rp_uid = rip->p_uid;
IPP-IP~PUYP = rip-Jp-pgrpi
rpp-?p.nice = rip-’yp.nice;
rpp-rpotextp = rip-dp.textp;
rpp-2p.pid = npid;
rpp-p—ppid = rip->p_pid;
rpp~>p_time = 0§;
TPR-p.cpu = 03

\.k

* make duplicate entries

* where needed

.k\ -~

for{rip = &u.u-0filefll; rip < &u.u..0fi1lefiNOFILE);)
if{{xpp = *rip++} t= NULL)
rpp-ricounti g
ifi{{rpp=up->p_textp) 1= RULL} (
Tpp=rH_counttt;
rpp-i.coount+t g
3
u,tocdir->i_countrt;
g.u_rdir->i_count++;
/*
* partially simulate the environmant
* of the new process so that when it is actually
* greated {(by copyving) it will look right.

w \ .
savul{u.u rsavl;
Ipr = Pi

u. i DYocp = IpPj
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rip = upj
n = rip->p-size;
a}l = rip- p-.addr;
rpp-’psize = nj
VINEWPROC (rpp, PR NEW, rip,0);
a2 = malloc{coremap, Swﬂw
\ﬁ
¥ If there is not enough core for the
* new process, swap out the current process to generate the

%Q¢ﬂﬂmuw

* copy.

w/

1if{a2 == NULL)} (
rip~>p.-stat = SIDL; "
rpp-rp-addxr = al; A e

VIPROCENT (rip,PR_STATE}; S
savuf{u.u ssav); Pt
xawap{rpp, 0, 0);
rpp-rp_flag =1 SSWAR;
rip->pstat = SRUM;
VIPROCENT {rpp, PR.PLAG) ;
VTPROCENT(xip, PR._STATE) ;

} else ¢

\l.

t\awmnm is core, so just copy.
x

rpp-rp..addr = a2
vhile(n--)
) copyseglial++, alZ++);
u.u_procp = rip;
setrgl{rpp);
return{d};

3
/% .
* Change the size of the datatstack regions of the process.
* If the size is shrinking, it s easy—— just release the extra core.
* If it’s growing, and there is core, just allocate it
* and copy the image, taking care to resst registers to account
* for the fact that the systen’s stack has moved,
* If there is no core, arrange for the piocess to be swapped
* out after adjusting the size requirement-- when it ccoumes
¥ in, enough core will be allocated.
* Because of the ssave and SSWAP flags, control will
* resume after the swap in switch, which executes the return
* from this stack level,
" )
* After the expansion, the caller will take care of copying
* the uscr’s stachk towards or away from the data w.oea.
-y
expand (newsize}
€
int 1, n;

regiuvter *p, al, al;

P S W.HRprocp;
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n = w=vwlmw»®~
p-rp_size = newsize;
VYTPROCENT(p,PR.SIZE) ;

al = p-

>poaddr;

if{n >= newsize) (

3

mfree{coremap, n-newsize, al+newsize);
return;

savulu,.u.raav);
a2 = malloc{coremap, newsize);

1£{a2 == HULL) ( ‘ . _
savul{u.u.ssav); - MQQﬂVﬁ mv .
xswapl(p, 1, nl; - 7

3

p~rp_flag =] SOWAR;

1f(u.v lockaPROCLOCK)
runlock++;

gawtch(};

/% no return */

p-op.addr = a2;
for{i=0; 1id{n; 1++)

copysegl{al+i, aZ++);

mfree{coremap, n, all;
if{u.u. lock&PROCLOCK}

runlock++y

retulp->p_addr);
suraeg();

#ifdef' PTLOCK
shufflal)

{

struct proc *pp;
struct text *up;

fori{pp= &procllli pp{ procend; pp++}
{

foripp=
£

1T {({pp->p-flag&asSLOCK) [} (pp~dp..stat == RNULL)
Il (pp->p_textp && pp-Jp_textp-rx.flagaiLOCK}}
continue;
if (pp->p_£1ag&SLOAD)
£

/* gwap out complete process */
PP->p—£flag =& ~8SLOAD;
xswap(pp,1,0);

3 .

if ((xp=pp->p-textp) 1= NULL &g mp->x_leoocuant
&& xp-rx_ccount==1)
/f*swap text out */
xccdec{upl;

&procill; pp< procend;pp++)

1f{{xppp->p_textp) 1= NULL && xp~>x_lcount 1= 0
&& xp-isoccount == )

FRSE,
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/*swap text in only */
xswaplini{xpl;
if{{pp->p.flages55YS) && (pp-Ip-f£lage&SLOAD) == ()
/*gwap data only in %/
; , swapin{ppl;
wakeup{&runlock);

#endif



