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This document contains the following listings:

kernel.mac (the kernel)

& clock.i
disk.i
core.i
filsys.i
conhan.i
schedu.i
syser.i
init.i

r_ea_d symbol
loader

clock handler

disk driver

core manager

file system

console handler

scheduler

external system routines
initialization

read symbol routine in subsystem

loader in subsystem
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1' GKEZRNEL RT-11 MACRO WM02-12  1-DEC-78
THBLE OF CONTENTS o

?'1— 1 globals i . | S _ - o
-1 constants . - I - o
1 data area | | | | o | g
1 interrupt and trap routines _ . : i
1 wait and signal - o
1 receive and send | i
1 supervisor call .
1 common send operations
1 process into ready queue
1 message to and from queue | | | |
1 save process status | - ) e
12= 1 kernel exit | |
1
1
1
1
1
1
1
1
1
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enter into and remove from queue

despatcher |

initialization of data area and idle process

routines : | | — o

monitoring routines - _ _ . _ -
| console input and output routlnes o - N T

dump | . ) | : o o

print routines - | o

bootstrap reil from rkO _ . - | .
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" KERNEL RT-11 MACRO WM02-12

'3[10“

Y

1-DEC-78 PAGE 1

54 00460 000462
55 00462 012706

45

.ENABL LC |
.title kernel
- 000000 .asect “
.mcall .regdef ﬁ
000000 ~.regdef ﬁ
000040 .=40 . set fixed o
~ 8 000040 000137 jmp @iistart + start address :
010024 I - | | :
9 OOOOMH 000137  jmp  €@#dump + dump address o
o 01125” o | o
11 .sbttl globals C
12 :
13 + interrupt and trap routlnes |
e 000440 . =440 | _ b
15 .globl errorep + error traps ;
16 00440 005330 errorep:error ;
7 o .globl iotep ; 1ot :
18 00442 005420 iotep: iotser g
19 | .globl powep + power failure |
20 00444 005430 powep: powint - §
2 - | .globl emtep ; emt |
- 22 00446 005434 emtep: emtser | | *
23 | .globl clockep + clock interrupt |
24 00450 005506 clockep:kwpint I E
25 .globl diskep s disk interrupt i
- 26 00452 005552 - diskep: diskint - | o i
2T .globl cinep s+ console input interrupt 3
28 00454 010566 cinep: consin i | - f
29 .globl coutep + console output interrupt ]
30 00456 010644 coutep: consout
31 |
32 ; data entry points 1
33 .globl proctab + process table 1
34 .globl readyq | : ready qQueue |
35 .globl begrdy,endrdy ; + pointers ]
36 .globl process : current process }
37 .globl apd s pointer process table }
38 .globl runproc ; current user process ;
39 .globl suppar,suppdr ; cOpY supervisor active page reglsters | '
40 _ .globl userap . copies users active page registers
o .globl count s clock count
42 .globl serv ; service exchange table ,
43 | i
4y | .globl asleep,find ; temporary to recov |
46 + data referernce | ’
37 | ~.globl condes ; console descriptors ;
8 | i
49 - reference for initialization %
50 .globl init,initstk .
51 | j
52 | - entry polnt for exit (called after initialization) o ji-
53 o .globl Kkernex | ~ | ?

- kernex: toexit

toexit: mov  #kstk-d,sp

: set kernel stagk




#

exit kernel

*
’

e 1A -1, = . I

LA 1T

1-DEC-78 PAGE 1+

0 W02-12 *

LS

006510

A

000514

56 00466 000167

“RT-11 MACRO

KN '_.: &

AP ML
: . omp g R ;

57



- KERNEL RT-1 1 MACRO w02~12 1-DEC-78 PAGE 2 e e

R ~ .sbttl constants ) . ' E

- 000022 -”:ré¢d£22 ._,  - gntries in prthab_'
000025 - heldup=25 |

000030 rsmoni=30
000032 - asleep=32

clock service

‘disk semaphore I N
scheduler process S A |
highest supervisor process | S &
first user process

lowest user service number mlnus L .
lowest user process number - ;-*"F
lowest user service number ' | o
idle process

recovery service

000000 - closer=0
000001 ~ dsem=1
000030 ~ schedu=30
000030 ‘highsup=30
000031 - frstus=31
000055  usminup=55

000106 ~ luserv=70.
000047 idle=47
000074 = recov=60.

B W WE e B e %N Y e b

maximum contants
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S EEEEWW W

000047'_ maxproc=47

000037

000007

000037
000077

ATTTHO

177600
177740

177640
177600
172354
177776

000000
000001
000001
000000
140000
000020
000520

000377

000015

000012

maxsem=37
maxup=7
maxmess=37
maxfree=T77

Semmask=177740
servmk=177600
rdymask=177T40

stpar=177640
stpdr=177600
kapr6=172354
psw=1T77776

fal se=0
true=1

on=1

off=0

userps= 140000
pdr=20 |
kstk=520

‘notasl=377

cr=15
1f=12

-8

- e

‘. “ s e W0

masks

registers

used for queues

user psw

offset pdr registers in userapr
Kernel stack position
~indicates process not asleep
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7" KERNEL RT-11 MAC RO VM02-1 2 1-DEC -73 ;_PACE q Ty T
©DATA AREA . .

.sbttl data area - Lo o

kernel stack between 500 and 520
000520 _ .-kstk |

V1 &= R —

current process | .

6 000520 0000”7 process..word maxproc ; ,

-7 000522 000000 apd: -~ .word O ; address current process in process table o

8 000524 OOOO4T runproc:.word idle ; current user process Bk

'« 9 000526 000000 counter:.word O - 3 semaphores L

10 00530 000000 waiting:.word O | - o L ]
11 000726 =4¥maxsem+. | | BRI S

process table
ready queue
‘begin pointer ready queue
end pointer ready queue
service exchange table -
process which is receiving message
supervisor page address registers
supervisor page descriptor registers
user active page registers |
message buffers
queue of free buffers

free space all queues

12 00726 003326 pr0ctdb:.:40*maxprcc+40+.
13 03326 003366 readyq: .=zHO+.
14 03366 000000 begrdy: .word O
15 03370 000000 endrdy: .word O
16 03372 003572 serv: ~ .=.+200
- 17 03572 000000 recproc:.word O
18 03574 003614 suppar: .=20+.
19 03614 003634 suppdr: .=20+.
- 20 03634 004174 userapr:.=U40%maxup+. -
21 O4174 OO4TT4 messtab:.=14¥maxmess+14+.
22 O4TT4 000000 free: .word O
23 O4776 000 link: .byte O
24 O4TTT 000 info: .byte O

- ¥ T A T g — -
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- 25 - 005176 .=2%maxfree+.

- 26 05176 000000 asl: .word O - s head cell free space - -

27 05200 000000 find: .word -0 | ’ p01nters to process descrlptors o -
29 05320 000000 intflag .word O S : 1ndlcates where a send comeS-fram .
30 R s ( process or interrupt ) |
31 05322 000000 callsch word O + indicates whether scheduler

- 32 ' ; should be called .

33 05324 000000 psave: .word O s save word for old processnumber - i
‘34 05326 000000 count: .word O ; counter for clock R 1
35 |
36 -
37 |

I
i
1
2 f
DI




'KERNEL RT-11 MACRO WMO02-12
INTERRUPT AND TRAP ROUTINES

1
2

| 177776
4 005334 042702

177760
5005340 116202
| 005412
6 005344 042702
T 177400
T |

'8 005350 026727
. T 173144

000030  _ ___ o
- bgt

‘9 005356 003010

10

11 05360 004767
- 007444

3 005330 113702 error:

serer.

super:

12 05364 010405
13 05366 012703

- 011524

1H 05372 004767

003106

12h05376 000000
1

17 05400 012700 userer:

000074

18 05404 012701

000001

19 05410 000403

20

21 0b412
05413
05414
05415
05416

22

23

24 05420

004
-.010
014
034
250

010077
173076
25 05424 000167

000574
26

27 05430
28 05432
29

30 05434

000000
000776

026727
173060
000030

31 05442
32 05444

33 05450

35 05456

36 05460

003017

010077
173052

ernumb:

movb

bic
movb
bic

jsr

halt

mov
mov

br

1-DEC-78 PAGE 4

@#psw,h2 _ 
#177760,r2

érnumb(rE),rZ ;

#17T7400,r2
process, #highsup;

‘userer

~ pc,save ;

rd,r5 - :

#down r3 -

R pc 1mon1 ’

..iotser

{ftrecov,r0 ’

#1,?1:'

-

.byte 4,10, 14,34,250

even

iotser: mov

Jnp

powint: halt

emtser:

011600
34 05452 006560 -

177776
112600

042700

br

cmp

bgt
mov

mov

——

mipi

movb -
- bic

r0,@apd ;

SvC

powint

process, #highsup;
emter ;
r0,@apd ;

(sp),r0 -
-2(r0)

(sp)+,r0
#17TT74,r0

map to error number

.sbttl ' interrupt and trap routines

-3 get error code

iffrbmsystemprocess

then save registers in Pfocess~tab1e R

_processtable(process)
_prlnt 'down:'

'prlnt.all registers

halt the system

if frdm.user-prOCéSS

then sve(recover,reset,error number)

supervisor call

power failure
not allowed

for user processes
save r0 in processtable

pc of caller

in of emt #n in user mode
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9_3 | 17777” ‘-_ 'l  . | ':'..  ;.f'.i:,  ? ”_- , ' _: _ - "  1 . .-IHI.J”. -fE
37 0546u 006300 asl r0O i SW1tQh address | e
- -38 05466 016007 mov  sw(r0),pc. '3 case #n of - I
- 005472 ' | AR , _
40 05472 005652 sw: .word signal,wait,send,receive ; switch table R
- 05474 005564 ; - - o - P
_ 05476 006114 - o S - A
« . 05500 005Tuu . - O
oyt ' B - _ . - - B
42 05502 005002 emter: clr ra ; error 0 T e
- 43 05504 000735 br - userer o - AR
ooy | _ - .
45 05506 005367 kwpint: dec count -3 count=count-1
| 177614 |
46 05512 001411 beq sclomes s if count#0
47 05514 000002 rti - | s then return
48 . | ‘ - . o
- 49 05516 012737 kwlint: mov #100,@#csrkwl ; clear monitor bit _ . W
? 000100 ' . 5

o 177546 | | v
| 50 05524 162767 - sub #20.,count s count=count-20
| 000024 |
177574 | | -
51 05532 003401 ble sclomes -3 if count<=0
- 52 05534 000002 rti o “then return
) 54 05536 010077 sclomes:mov r0,@apd ' ; generate message to clock process .
| - 172760 ' | T - 5
- 55 05542 012700 mov #closer,rO
000000 | |
56 05546 000167 jmp intsend - - SR
ff58 05552 ?10277 diskint:movn - rO,8apd @ ; signal(dsem) L E e T
IR 72744 - . T, | ARSI
-59 05556 012700 mov #dsem,r0 B | VLT
‘gO 05562 000&37 br  sigt - e ' BN A
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~ KERNEL _RT-11. m*-”-"-,‘o Wo2-12

HAIT AND SIGNAL

o

2
3 00556u 017700
172132
4 005570 042700
- 177740
5 005574 006300
6 005576 006300
7 005600 005760
- 000526
8 005604 001405
9 005606 005360
000526
10 05612 017700
| x. 172704
11 05616 000002
12 05620 004767
001204
13 05624 016701
© 172670
14 05630 012702
J 000530
15 05634 060002
16 05636 OO4TET
001564
17 05642 OOMT67

001772

18 05646 000167
"~ 001330

19
20 05652 017700
- 172644

21 05656 042700

| 177740
22 05662 006300

23 05664 006300

24 05666 105760
- 000530
25 05672 001005

walt

wait1: 

sighai:

sigT:

2% 05674 005260

000526

27 05700 017700
. 172616
28 05704 000002

29 05706 004767
001116
30 05712 012702

000530
31 05716 060002
32 05720 004767
' 001564
33 05724 010103
34 05726 006303
35 05730 016305

005200

- 36 05734 OQOHT67
001624

sig2:

.sbttl walt and signal
mov '

fibic'-'

mov

bic

 asl
- asl
tstb

bne

inc

- OV

Corei

mov
asl

N -n@apd ro

;_#semmask,no
ro
ro
counter(r0)

waitl
counter(r0)

@apd,r0

pc,save
process,r1l
ffwaiting ,r2

ro,re
pc,enter

- exit

@apd,r0

) #semmask,ro -

-_ -r0.f,

waiting(rO)-

' sige _
counter(rO)

@apd,r0

pc,save
fwaiting,r2

ro,r
pc ,remove

ri,r3

r3
_find(r3),r5

pc,resched

; with semaphore(r0) do |
y, 1f counter>0

; then
y counter:=counter-1

s else |

s enter(process,waiting)

' select(process,ready)

; recover sem

; restrict range

- wiih:semaphoré(rO) do
; if empty(waiting)

"then
: counter -comter+1

: else

; remove(candidate,waiting)

; reschedule(process,candidate)_
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- KERNEL RT-11;HAWEcEVMoz_12 - 1-DEC=T8 PAGE © . . o e i e
RECEIVE AND SEND _ S  _  _._ =  :  f7  i*f'l B T D
'i P - .sbttl recelve and send

g OOSTHM 00“767 receive: jsr 'pc,save 3 ru-ggroctab(proc) o - - 'iig.
4 005750 ?8‘;'?28 | tstb recd(ri) ; 1f‘ notl, anpty(recelved) S |

000022

5 005754 001411

6 005756 OOAT6T
000652

7 005762 010546
8 005764 010405

9 005766 Q04767 -

00244y
10 05772 012605

11 05774 000167
001202

o 12 06000 112764

000001

000025

13 06006 004767
001626
14 06012 000167
001164
15

16 06016 004767

001006

recl:

intsend

R 17 06022 005267
- L TT7272
18 06026 004767

000320
19 06032 001021
| 20 0603M4 004767
002376

21 06040 110015

- 22 06042 000315 -

23 06044 110015

24 06046 016765

003176
: - 000002
25 06054 016765
003172

000004

26 06062 116001
) 003372
27 06066 O04T6T

001472

28 06072 000167
001104

29 06076 O0UT767
| 002334
30 06102 010504
31 06104 004767
- 000572

32 06110 000167

001066

33
34 06114 OOUT6T

send:

beq
jsr

mov -

mov

jsr

. mov

Jmp

movb

jsr
jmp

1 jsr

ine

mov
jsr

Jmp

s

rec]

pc,ungmess

r5,-(sp)

ri,r5
pc,rmonl

(sp)+,r5 j
_ exit |

exit

pc,save
intflag
pc ,comsen

1%

pc,rmoni

r0,(r5)

(r5)
ro0,(r5)
par1,2(r5)

'-pér2,4(r5)

serv(r0),ri

pd,résched

exit

pc,rmoni

r5,ri

pc,qmess

exit

pc,save

; then get'message from queue

f#itrue,heldup(rd) ; else heldup:=true

: save registers in process table
s indicate send from interrupt
; do common send operations

; have to gmessage

3 service number

; source:=service

; else qmessage(candidéte)

. rli->proctab(proc)

9 ' J '. .
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~ KERNEL RT-11 MACRO WM02-12
- RECEIVE AND SEND -_

000710'

35 06120 004767
002330

36 06124 011400
37 06126 042700
177600

33 06132 020027

~ 000106
39 06136 002402

_u0961u0005237 

s 005322
41 06144 OOUT6T

000202
42 06150 001016

- 43 06152 010401

44 06154 010502
45 06156 OOMT6T
- 002072
46 06162 004767

002250

1$:

Jjsr

bic

- anp

blt
~inc

Jsr

bne

mov
Sar

jsr

47 06166 110015
- 48 06170 000315
- 49 06172 116001
. 003372
50 06176 004T6T
| -~ 001362
51 06202 000167
000774 '
- 52 06206 020027 sendl:
| 000106
- 53 06212 002002
: 5” 06214 004767
| ~ 000462
,_55 06220 000167

movb
movb

jsr

56 NS
’ h | \

'y

"

swab

pc,smoni

(ru),rO
fiservmk,roO

ro, #luserv

1%
@f#callsch

pe,comsen
send
ri,r1

r5,re
pc,COopPY

DC,rmoni

ro, (r5)

- (r5)

serv(rO),r1
pc ,resched

exit

. r0O,#luserv

1$
pc ,qmess

exit

1-DEC-78 PAGE 6¥" ?  £;?H ,A%__ﬁ_W  

. restrict range of serviceno

; call scheduler if idle is selected

do common send operations

have to gmessage

copy( )

service number

messages to user which

; have to be queued are 1gnored
qmessage | .

-
-
S
-
L
L
.

i
i
!
L
i

——————




KERNEL RT-11 MACRO W02-12
SUPERVISOR CALL .
2
6224 OOUTOT sve:

3 00

4 006230

5 006234
6 006236

7 006242

8

9 006246
10 06252
11 06254
12 06256
13 06260
14 06264
15 06270
16 06272

17 06274

18 06302
19 06304
20 06310
21 06314
22 06322
23 06324
24 06330

25 06334
26 06336

27 06342
28 063U6

29

000600

004767

002220
011400
042700
177600
110064
000032

004767
000100
001031
010401
010502
O0U767
001770
004767
002146
110015
000315
026727
172220
000030
003404
116715

172210

062715

000055
026727

175252
000030
003007
016701
175242
004767
000154
000402
004767
000340
00UT6T
001272
000167
000630

1$:

svel:

svee:

jsr

jsr

mov
bic

movb

ble

movb
add

cmp

- bgt

jsr

br
jsr

jsr

Jmp

pc ,comsen ;

'-g"”_;sbttl' Supervisorcall
- pc,save -

pc ,smoni

-

(rd),ro0
#servmk,rO s

r0,asleep(rd) ;

svel ;

ri,ri

pc ,CopYy ,

pc,rmoni

_rO;(PS) ’

(r5)
process, #highsup;

1$

proceSS,(rS) ;

#usminup,(rd) 3

- recproc, #highsup;

‘sve2 s

recproc,r :

_pc;intread ;

chZ
pc,qmessS ’

pc,select

exit

~1-DEC-78 PAGE 7 -

r4->'proctab(pr6¢)_

restrict range of serviceno
sending process becomes asleep

until reply from same service
do common send operations

have to qmessagé'
copy( )

service number

if user process

then source:=process number

source: =service number

if receiving process

is supervisor process
then enter it

into ready queue

else gmessage

& " il s B, B mmgmii B B E A ———
EEITE L 5o P -

- ad B
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ITIRRNE: Ri-11 MACRD W02-12. Jﬂ-DEC-78 PAGE 8
. COMMON SEND OPERATIONS

R

) +
.\l “ 2
.

| .sbttl

_’3 006352 116003 comsen : movb

4 006356

5 006360

6 006364
7 006366

8 006372
175174
9 006376

10 06400
11 06404

12 06410
13 06412

14 06416
15 06420
16 06426
17 06430

18 06434
19 06436

003372
002005
012702
000001
005726
000167
176756
010367

006303
016305
005200
105765

000025

001031
105765
000032
002432
026727
172074
000030
003003
005767
176664
001407
120065
000032

- 20 06442 001020

21 06UMK 11276
000377

22 06452
23 06U5H

24 06462

25 osuu

26 06472 000402
27 06474 105065 hldup:

28 06500 000264 rotames:

112765

000032
000412
126465
000001
000032
001010
112765
000377
000032

000025

29 06502 000207

30 06504 000244 setgmes

31 06506
32

000207

1$:

2$:

3$:

bge

- MoV

tst
jmp

- ¢lrb

sez
res

clz

res

cammon-send'Opera;ibﬁs'

--serv(rQ),r3

1$

. #1,r2

(sp)+
serer

r3,recproc

r3

heldup(rs5)

hldup
asleep(r5)

setgmes

process, #highsup

intflag

3%
r0,asleep(r5)

setgmess

#notasl asleep(rS) ; else set process not asleep "

‘notgmes , ) S
1(r4) asleep(rS) ; else source fllled in by proceSSf_f' |

*ssetqmess

;'if'illegal serviCEVﬁumber

: then'simulate error trap

; with processtable(candidate) do

; if not heldup

; and not asleep

; if from user process

; or from .interrupt then .

- if not asleep untll service

then set qmessage exit

- and take not qmess exit

#notasl asleep(rS)

notgmes
heldup(r5)

pC
pc

; heldup:=false
; set zero bit: not gmess

; clear zero bit: gmess

P P - : -
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2
47U652

4 006514 020067

- 174650

6 006522 126001

- 003326

7 006526 003007
8 006530 005200
9 006532 042700

177740

3006510 016700 1ntread

1$:

10 06536 020067
T qTue26
11 06542 001367

12 06544 000423

31

174616

15 06552 010002

|_14;065M6 016700 2%:

16 06554 005302

17 06556 042702
177740

18 06562 116260

003326

- 003326

19 06570 010200
20 06572 020067
- 174570

21 06576 001406

22 06600 005302
23 06602 042702

177740

24 06606 126201

3%:

1003326

25 06612 003363

26
27 06614 110160 4$:

003326

f28 06620 005267

| 174544

29 06624 042767
177740

: 174536

30 06632 000207

 mm T -7 R . Y
N T i A e T - Al e R N A R R e R = -y

- KERNEL RT-11 _MACRO WM02-12
;*inf{Ess INTO READY QUELE

.sbttl

MOV

anp_f

bgt

- inc.
- blc

cmp

bne -

br

mov

- mov

dec
bic

~ movb

bic

cmpb

bgt

movb

. inc

‘bic

rts

"'u$

 begrdy,r0

rO,endrdy_' '

readyq(rO) r1

2%

ro
#rdymask,r0

\

rO,ehdrdy

1

endrdy,ro

ro,r2
re

~ {#frdymask,r2

A-DEC-T8 PAGE -3 i

_precess 1nto reedy queue

?'pointer to begin ready queue

if equal to p01nter to end

then queue is empty R
queue in increasing order

process should be inserted here |

ready queue is cyclic

reached the end ?

shuffle rest of queue

rO->entry
r2=->previous entry

readyq(r2),readyq(r0)

re2,r0
rO,begrdy

| q$

#rdymask re
readyq(rZ),r1
3%
ri1,readyq(ro0)
endrdy

#rdymask,endrdy

o pe

reached the beginning ?

enter position reached ?

enter process into queue

step end pointer
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mﬂ"l" mw: NS."“ .'-'Gx Pt :

?fi?nf}EL RT-11 MACRO WM02-12
MESSAGE TO AND FROM QUEUE

_. 1.
-2

3 006634 010“02 unqgmess:

4 006636 062702
000022

5 006642 004767
| 000642

6 006646 010103
- 7 006650 070127
| 000014

: 8 006654 062701

004174

" 9 006660 010402 '
10 06662 OO4T6T

; | 001366
1 06666 010301

12 06670 012702

004774

13 06674 OO4TET

000526

14 06700 000207
15

16 06702 012702 gmess:

 OO4TTA
17 06706 010046
18 06710 004767

000574

19 06714 010103

K 06716 070127

000014

21 06722 062701

004174

22 05726 010102
- 23 06730 010401
- 24 06732 00UT6T
001316

25 06736 112612
2% 06740 000312
27 06742 005767
176352

28 06746 001411
29 06750 016762
- 002274

000002

30 06756 016762

- - 002270
- 000004

31 0676u 116212
- 000001

32 06770 000410
33 06772 026727
| 171522

| 000030

34 07000 003404
35 07002 116712
171512

36 07006 062712

1$:

 1-DEC-78 PAGE 10

.sbttl 'message to and fram queue

mov
add

jsr

mov

mul_

add

jsr

mov

- MoV

jsr
res

mov

jsr

movb
br
cnp

ble
movb

add

ri,r2
ffrecd,re

' r1,r3'-

#12.,r1

fmesstab,r1

ri,r2

pc , COpY
r3,rl

 {free,re

 pe,enter

pC

ffree,r2

r0,-(sp)

pc,remove

ri,r3

#12.,r1

. #messtab,r1
ri,re

ri,r1

pc,copy

(sp)+,(ra)
(r2)
intflag

1$
parl,2(r2)

pafZ,H(r2)

1(r2), (r2)
2%

2%

process, (r2)

“#usminup, (r2)

-y

procéss;#highsup;

’

re-=> recd(ri)

remove(m,received)

r1->messagetab1eentry

enter(m,free)

remove(m,free)

r2-> message table entry

rid-> curr proc table

service number

if.frOm.interrupt

then fill in;message

and source:=zservice

if from user process

s then source:=process number

; sSource:=service number

At




KERNEL RT-11 MACRO WM02-12

MESSAGE TO AND FRCM QUEUE

000055
37 07012 010301 2%:
38 07014 010502
39 07 016 062702
000022
40 07022 004767
. - 000400
41 07026 000207
N B

mov

mov

jsr

rts

add

1-DEC-78 PAGE 10+

r3,r1
itrecd,r2
pc,enter

pe

. cas 3F .
e 5
. .
-~ . _'_.
e e e

ek e ma—
e s b amla
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:iiT;TSAVE:FROCESS STATUS

‘ L

4 007036
5 007044
6 007046
7 007052
8 007054
9 007056
10 07062

11 07066

12 07072

13 07076
14 07102
15 07106
16 07112
17 07116
18 07122

- 19 07124
20 07130

22 07140
23 07144

- ;,24.07150

25 07154
- 26° 07160

27 07164

026727
171456

- 000047

001003
016704
171450

000207

010046
016700
171440
010160

000002

010260

000004
010360
000006
010460
000010
010560

1000012

012704
000516
011460

- 000020

014460
000016
006506
012660
000014
026727

016767 save:
171464
176266

1%$:

171364

000031
002416

016701
171354
162701
000031
072127
000005
062701
003654
012702
177600
012703
000010

28 07170 052221
129 07172 077302
-30 07174 010004

32 07200 000207

- 33

next:

3107176 012600

~RT-11 MACRO W02-12

- mov

cmp

blt
sub

aSh

‘add
- mov
mov

bis

sob

savout: mov

mov

rts

_process,psave
process,#idle
1%

apd rld
58,—(39)

apd,r0
r1,2(r0)
ré,u(rO)"
r3,6(ro0) J
r4, 10(r0)
r5, 12(r0)
Frstk-2,r4
(rd),20(r0)
-(rd), 16(ro)

- sp |
(sp)+, 14(r0)

process, #frstus

savout

~ process,r

#frstus,r

#,r1
ffuserapr+pdr ,r1

#stpdr,re

#10,r3
(r2)+,(r1)+

r3,next

rO,rd

(sp)+,ro0
e

~ ,sbttl save process Statusf? - [ oo _ .

. ; save processnumber

if user 'proces_s

'then save pdr register
'3 address

stackpointer previous mode
save stackpointer

in segmenttable

start addr'ess user. pagefdescr‘ iptOl” I"&giﬂt o

"% ’ ' I ' ' !
L R 1, ! . . ol ) ) = 4.
4 roele g i W, " ' @ ! ' " P P - .
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- KERNEL RT-11~MACRO VM02-12
'KERNEL EXIT

_1,

5

3007202 005067 exit:

176112

4 007206 026727

171306
000047

5 007214 001474
6007216 026767

171276
176100

.7 007224 001437
8 007226 026727
- 171266

000031

‘9 007234 002007

10

11
12

13

14

15
16
17

18
19

0
21

24
25

26
4

EE

2
e

07236 026727
176062
000031

0724l 002427

07246 012701

003574

07252 000410

07254 016701
171240

07260 162701

~ 000031

07264 072127
000005

07270 062701
003634

07274 010102

07276 062702

| 000020

07302 012703
177640

07306 012704

177600

07312 012705

000010

07316 012123

user.

fill:

fagain:

07320 012224

07322 077503

07324 016700
171172
07330 016001

000002

0733’4 016002
000004

29 07340 016003

30

31

32

000006

07344 016004

000010

07350 016005

- 000012

07354 012737

030340

EDEC;78 PﬁGE?12f¢“.;f**

.sbttl kernel exit

clrrf

_cmp'

bge
anp

blt

br
mov

sub
ash

add

mov
add

mov

mov
exout _: |

mov

~ intflag

process,#idle

idlex
process,psave

exout

process, #frstus

user

psave,#frstus

exout
#fsuppar,r1

i1l
process,rl

#frsfus,r1
#5,?1
#userapr,ri

ri,r2
fpdr ,r2

#stpar,r3

#stpdr,ri
© #10,r5
(F1)+,(r3)+

(r2)+,(ri)+
r5,fagain

apd rO

2(r0) r1
4(r0),r2
6(r0),r3

12(r0),r5

#30340,@#psw

; clear send flag

y Newprocess 1s supervisor process et
y and oldprocess is supervisor process ﬁh&j

; NO changes memory mamagement registers s
, else |

+ find
s address

; memory management registers L

-3 fill memory management registers |
8 r1-startaddress apr,r2 =startaddress pdr t

>4i+start address user page address regisf[?~%-

f start address user page descrlptor rqg;“

; current mode=kernel,previous modesuser ™ |

or

E
l.:
" i

| 4

A
vt el
. AR S SRR PO




'T;KERNEL EXIT

\‘h.

;;f_"'z : 177776
33 07362 016046
000014

‘34 07366 006606

35 07370 016016
- 000016

36 07374 016066
- - 000020
000002
37 07402 011000
- 38 07404 000002
39
40 07406 016700
| 171110
41 07412 016016
| 000016
42 071416 016066
o 000020

000002
43 O7424 000002

' 4l

idlex:

mov

mtpli

mov

MoV

rti
mov

mov

rti

14(r0) , =(sp)

sp |
16(r0), (sp)
20(r0),2(sp)

(r0),r0

apd,r'O'
_16(r0),(sp)
20(r0),2(sp)

]

.
]

mov user'sp to

stackpointer previous mode
pc and psw on kernel stack

i
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A :-"'_WT

'ﬁugs PATCHER

1
2

RNEL RT -11 MﬂCRO WOE-'l 2

. f .

3 007564 020167 resched: cmp

_ 175534
4 007570 002012
5 007572 020127

000030
6 007576 003007
7 007600 010167

170714

. 8 007604 010567

170712
9 007610 116701
- 175510

10 07614 000403
11 07616 016767
- 175502
170674

18$:

12 07624 020127 2%:

000030

- 13 07630 003002

14 07632 OOHT6T
- T 176652

15 07636 000207
16

17 07640 026767 select:

173522
| 173522
18 07646 001412
19 07650 016700
| 173512
20 07654 116000
| 003326
21 07660. 005267
: . 173502

f _22 07664 OU2T67
177740
B 173474
23 07672 000405
24 07674 016700
170624

25 07700 020027
- 000047

26 07704 001435
27 07706 006300
28 07710 016001
: 005200
129 07714 105761
000032
30 07720 002006

31 07722 006200

32 07724 010067
R 170570
'33 07730 010167

-7 170566
34 07734 000207

35

B T O i v L A T S

3$:

1$:

2$:

bge

D

bgt

mov

mov

mov b

br

- mov

omp

-bgt"'

| rts

cmp

mov
movhb
inc

bic

asl

N MoV

'tstb

' ;sbttl despatcher

ri1,psave

1%
r1,#highsup

13

- ril,process

r5,apd
psave,r]

2%
psave,process
r1, #highsup

pc,intread

pc
begrdy,endfdy
1$

begrdy,ro0
readyq(r0),ro0
begrdy
#rdymask begrdy
2%

runproc,ro
r0, #idle
selidl
find(r0),r1
asleep(r1)
séh o

ro

ri,apd

pe

rO,process

e

b B

Af candidatecsprocess .

and candidate

is a supervisor process -

then,process::éandidatef"

old process

into ready queue
else continue 0ld process

Ithen no supervisor process readyﬁ

else get
supervisor process
from queue

ready queue is cyeclic

else

is the idle process ?

if not userprocess.asleep

: then start this process

; enter process into ready queue-

.
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.. . .
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:fﬂsspmrefin
36 07736 005037 sch* elr

37_@77#2

07746
07750

38

39
40
41

42

43

4y

45
46

47
48

49
50

21

52

07754

07760

07766

07772

07776

005322

012700 .

000030
006300
016001

005200
105061
000025

012767

000030

170532
010167

170530

012711
000006
000207

10000 005737

10004

10006 . 010067

005322
001354

170506

10012 006300

10014

016067
005200

170500

10022 000207

ERNEL ET*11 MACRO VM02-42

mov
rts
selidl: tst

brie
mov

asl
mov

rts'

@#callsch
#schedu,r0

find(r0),r1

heldup(rl)

#schedu,process

r1,apd
5, (r1)
N
e¥callsch

sch
rO,process

ro
find(rO) ,apd

pe

- b

L]

?

-i;elSe start scheduler

for scheduler to know where
it is called from R
select idle process

if scheduler does not have to be




S e "

©  KERNEL RT-11 MACRO VMO2-12  1-DEC-78 PAGE 15
’“géINITIALIZATION OF DATA AREA AND IDLE PROCESS S

1 _ .sbttl 1n1tializat10n of data area and idle process
3 010024 000005 start: reset . - | o N

Y 010026 012706 . mov #initstk,sp s set up stack pointer | BN
©000000G P o N T &

5 010032 012737 | mov #30340, @#fpsw . processor status word ' e

. 0303”0 : - RS  € {u
77776 _ e - T b

- 6 010040 012320 mov ftsetboot,r0 . get fixed bootstrap rtil address = . |
T 0100““ 012037 - mov (r0)+,84#50

. 000050 | _ S
-8 010050 011037 mov (r0),@#5< - T
000052 ;e ' | o I

9 01005M 012701 mov _{iprocess,r1 |
000520 | _ .

10 10060 012702 MoV fpsave,re _ |

! 005324 . R | - i
11 10064 004767 jsr pc,clear . clear whole data area = ]
000226 | S B

12 10070 004767 jsr pc,findst : set find table - Nl
~ 000314 | S )

13 10074 004767 jsr pc,aslist . set available space list I
-~ 000226 | - _ S _ .l

14 10100 004767 jsr pc,freest . set queue of free buffers _ N

' 000254 _ B S

5
16 + initialization clock

18 172542 csbkwp= 172542

19 172540 caskwp=172540

20 177546 csrkwl=177546
21 | S
22 10104 012737 mov #1000. ,@#count ; set counter
' 001750 - ' - , ]
' - 005326 | - B b
23 10112 012737 MoV #kw111,64#4 3 set trap vector - I
010160 c | :  R _%;

- 000004 | |
24 10120 012737 mov #30340,84#6 s+ for time out error
030340
000006 | | | |
25 10126 012737 mov #xwpint ,8#100 ; set interrupt vector kwll-p
| 005506 | | | | = e
- 000100 - LR
26 10134 012737 mov  #340,8#102 - ,_ _
| : 000340 | . | e

000102 ' :
27 10142 012737 mov #144 @#csbkwp ; try kwll-p first

000144 | |

1725&2 | . | | o | o Co
28~10150 012737 mov #111,@#caskwp ; set count set buffer and control/status’ .|
f 00111 _ g _ _ Rtk bhints s
| 172540
- 29 10156 000413 br inidle
¢ 30 - S - D L g
3110160 062706 kwlll: add #4,sp . if kwll-p not there then kwil-1 ' |

r - -‘ )
. . - "
N 1 et it 3 - PP — ﬂdq-th S ——
i 5 - ﬁhm#mﬂ—ﬁ—-bﬂ*-v:-fwv—_p.‘“-hh—-—-m— -
T R ik
"

o ~ -
bl " .
N SPUARE HERSPRL. BT R ——"




'KERNEL RT-11 MACRO WMO02-12  1-DEC-78 PAGE 15+
{'tINITIALIZATION OF DATA AREA AND IDLE. PROCESS

| OOOOOHf%*?‘** EECTEE T T - .

32'1016H 012737 mov 7#kwlint,@#104 ; set interrupt vector kwilil-l |

- 005516 S .- )

- 000104 o S

33 10172 012737 o mov #340,0#106 o | A ¥
000106 | , o ' o R |

34 10200 012737 mov  #100,@#csrkwl ; set clock status register

: 000100 0000 T S . S

177546

36 R s initialization of idle proceés

- 38 10206 88283? inidle: mov #maxproc,r0 ; idle process has highest number
000047 T ) SR |
39 10212 006300 asl ro | ' - B |
40 10214 016000 | mov find(r0), rO ' o I ¥
: 005200 o _ | |
41 10220 005060 clr 20(r0) | 3 processor status word
- 000020 | |
. 42 10224 012760 mov  {#idlepe,16(r0) ; program counter .
00006 . B
43 10232 012767 | mov #idle,runproc ; idle process running user process
000047 - S : User process
| | 170264 | D . - | S | o Q. €
44 102“0 000137 jmp  @#init | ; address of initialisation of processes |
45

46 | | |

3; 3 idle process code

49 10244 000001 idlepc: wait B

50 10246 000776 ‘br idliepe

51 | o

52 | | B  .. S - . | | | | | N

53 10250 000137 setboot: Jmpf  @#bootrt  ; bootstrap rt11 R e
011532 o o T

54

IR "
0 Pt b Wl A Bt g e A 1y e




- 20
21

T

- 30

o
w072 OOHTET 1$:

.ult.i';.-. -

.

010254 011112 copy

010256 016162
000002

. 000002
8 010264 016162
000004

| 000004

. 9 010272 016162
o - 000006
o - 000006
: 10 10300 016162
- ., 000010

- 000010

11 10306 016162

000012
- 000012
12 10314 000207
13

W

15

6 _

17 10316 005021
18 10320 020102
19 10322 101775
10324 000207

clear:

22
23

. 2l

25 10326 012701
005000
- 26 10332 005002
10334 110221 1$:
10336 005201
10340 005202
10342 020227
000077
31 10346 002772
32 10350 012767
o 000077
174620
33 10356 000207
34
35
36
37
38 10360 005067
T 174410
39 10364 012702
- 004774
10370 005001

28
- 29

aslist:

freest:

* KERNEL RT-11 MACRO VM02-12.

-DEC-?s PAGE 16 . .

i.sbttl routines

s cOpy message

mov
mov

mov
| mov

mov

rts

(r1),(ra2)
2(r1),2(r2)

4(r1),4(r2)
6(r1),6(r2)
10(r1),10(r2)
12(r1), 12(r2)

pe

; clear area

clr
anp

blos

rts

; set up avallable space 1ist |

mov

' clr'
movb

inc
inc

anp

blt
mov

res

+ set up queue of free message buffers

clr

mov

clr

(r1)+
ri,re
clear
e

#llnk+2 r1

_ r2:

r2,(rl)+
r1 |

re
re,imaxfree

13

#max free,asl

pC

 free

.#free,f2

r1 .
pc,enter

-,

: ¥l start addreSs
+ r2 end address




':ROUTINES 'i' ¥ - , o I'.F  | | 1 | S | | | S L m S

o 177030 B -;. - r1, SRR, _.__._ .  h o ~ 7%73-‘5f?f?
42 10376 005201 . inc U S
43 10400 020127 °mp ri,dmaxmess I RN
| | ...037 B _f' - 1$ - e S | :_. . . . ;i ;fg"if
§y 10404 003772  ble o - o
45 10406 000207 oorks - PC | | | E e ;
46 | o | | o
,ﬁg . o : set up pointers to process descriptors_
58 10410 012700 flndst.-movl ' #flnd,rO . o S RN

- 005200 - 1 I _ | B
51 10”1“ 012701 = = mov | #proctab r | o . B
- 000726 o 1 (+0)-
52 10420 010120 1$:  mov ruo r1 f

3 10422 062701 add #U40,r _

5” 10”26 838327 - - an ro,#2*maxpr00+2+flnd.h_ - S | , .. - '-f ;ﬁ
i - 005320 S : L s | S L
55 10432 001372  btne 1% - - . L
5 10434 000207 ves PC R

o P TS = . R ol B
el e e 2 S T O T

b .—
Y- A FNC .

P e
LR T SCACE S SRR . =L b L. .t
THE R B s R R S a2 A T BT

/
e A e g e
IR Tl R

\... Y
T - :-'-’ T
v el R SR

= _ T e
! P

- e k. ?
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LT _....-_.ﬁm.'.k- Ll .5’.1 X i




*

'8 010462 001407

16 10504 010546 moni:
17 10506 010446
18 10510 010046

* KERNEL RT-11 MACRO WM02:12

MONITORING ROUTINES

1 -
Y |
3 010M36 032765 rmoni :
7 000001
| 000030
4 010444 001416
5 010446 012703
011516

6 010452 000414

7 010454 032764 smoni:
000002 |
000030

9 010464 012703
- 011510

",10 10470 010546

11 10472 010405
12 10474 OO4TET
| _ 000004
13 10500 012605
14 10502 000207 monex:
15 o S : |

19 10512 004767
000670

20 10516 OOATET

000650

'21 10522 016704

167772

22 10526 004T6T

000676

23 10532 012767

000010
- 000024

24 10540 012504 1%:

25 10542 OONT6T

26 10546 005367

000012

27 10552 001372
28 10554 012600

29 10556 012604 |
30 10560 012605
31 10562 000207

32 _
33 10564 000000 tel

34 o

bit
beq

mv
br
bit

- beq
mov

mov

mov
jsr.

mov -
rts

MoV
mov
mov.

mov

dec

rts

«word

L

PP T e S ST T

#1,rsmoni(r5)

monex

#re,r3

moni

| .monex'
{isen,r3

. 'rS;Q(sp)'
*Pu;r5

pc,moni

(3p)+3r5

-r5;—(sp)

ri,-(sp)

 ?01*(59)

pc,crlf

lpc;phntxt
prOCess ri

pc,Sproct

#10 tel

(f5)+;r4-

'pC,SQFOCt'.'

-téi'

1%
-(sp)+,r0

~ (sp)+,rd
(sp)+,r5

pc -

_0:__

#2,rsmoni (ri)

I S T - T YU TR S TN 7T SR N L . 1T - "

.sbttl monitoring routines

; receive monitored 7

: sendjmonitOEed ?

s print cr and 1f
3 print text

3 print process

s print régisters




e=~aubop-4cn£n4=uoru-h

o med b b
VI &=

-
. O

oo

B3

N
e

NN
W N

2U

26
28

30

3

32
35
36

37
38

39

40

- 000002

- 000014

000004
000010
000012

- 000016

000020

000022
000024

000026

000030

=10566 013746

177776

" KERNEL RT-11 MACRO VM02-12
- CONSOLE INPUT AND OUTPUT ROUTINES

consin:

10572 010077

167724

10576 012600

10600 042700

177760
10604 010146

10606 070027

000034
10612 062701

000000G

10616 011100
10620 016067
000002
000424
10626 005067

000416
110632 016100

000002

10636 012601

10640 000167
175152

10644 013746
177776
10650 010077

consout

167646

10654 012600
10656 042700

177760

10662 010146
10664 070027

000034
10670 062701

000000G

10674 005761
000012
10700 001405

10702 016100

000010
10706 012601
10710 000167

.sbttl console 1nput and output routines

e

ident=2
maxlin=4
seman=10 _
dmasig=12 | R
mode= 14 o | o
outadr=16
~outmap=20
numbyt=22
linwid=24
state=26
dmouts=30
| | ¥
mov @#psw,-(sp) ; psw contains console number
mov r0, @apd ; save r0
mv  (sp)+,r0 _
bic #177760,r0 ; console number
mov ri,-(sp) ; save r1 _
mul #28.,r0 s determine position in
add  #condes,ri y console descriptor array
mov. (r1) , 70 ; address
mov 2(r0),par2 ¢ character
elr parl I;wlnput
mov 'ident(r1),r0 - oonsole serv1ce
mov (sp)+,r1 : restore ri
Jmp intsend
MoV @#fpsw,~-(sp) : psw contains console number
mov - r0,8apd ; save r0
mov - (sp)+,r0 S -
bic - #177760,r0 ;feén301e'number
mv  rl,-(sp) . save ri
mul #28.,r0 + determine p031t10n in
add ffcondes,r s console decriptor array
tst dmasig(r1)
beq 1$ ; 1nterrupt converted to sigﬁal
mov - seman(ri),r0 ; semaphore number |
mov (sp)+,r1 s restore r1
Jmp sigl |

—

e R TP —
» " - * ® 1




, - o KERNEL RT"‘11 MACRO woz_-‘ 2 | "'DEC""78 PA% 184' " ‘t P H ,. - i ) _, : - .- 1“'-.;mﬁh::.4'i“‘¢ Se &
~ CONSOLE INPUT AND OUTPUT. ROUTINES | T SO S 4

R 174746
41 10714 010246 1$: mov
42 10716 010346 mov
43 10720 016100 mov
000016 .
44 10724 011102 mov

r2,-(sp) ﬁ-~;hi;hterrup‘t- handled immediately -
r3,-(sp) S | o B §
outadr(r1) ro outpUt address S e £

_ (r1) r2 3 console address
(r2) |

-k 9

45 10726 005062 -~ eclr

= ué

52
B

10732

000004
016137
000020

- 172354

~ 47 10740

48

49
C 50
51

10744

10746

10752
10754

10760

10762
10764

10766

54
10770

10774

55

56
57

58
59
60

61

62
63
64
65
66
67
- f68

. 10

-

10776

11004
11010
11012

11020
11022

11030

11036
11040

11044
11050
11054
o

11062

11066

005761

000014
001035

016103

000030
006303

016307

010760

011070
011146

011162

121027
000012
001006

010770 outsw:

StO:

112762

000015

000006

005261
000030
000474
026161
000024
000004
001007

1$:

112762

000015

000006
012761

000002

000030

000461

111062
000006
005261
000016
005261

000024

005361
000022

001050

005067
000164
000456

rawv.

- cmpb

bne
movb

inc
cmp

bne
movb

br
movb

inc
ine
dec

bne
clr

br

-'mbde(r1)

raw

dmouts(r1) r3

' r3 |
- outsw(rB),pc

st0,st1,st2,st3

(r0),#1f

1
#er,6(ra)

dmouts(r1)

exdma

"outmap(r1),@#kapr6

output map register
ascii mode
outpgt'stéte

goto state

if 1f then
s output cr

;'state=1

11nmd(r1),max11n(r1) ; if l:Lne wldth-maximun line width _

raw |
#or ,6(r2)

#2,quuts(r1)«u

exdma
(r0),6(r2)

outadr(ril)

linwid(r1)

exdma
pare

senmes

~j output cr

state=2

output character
step address
line width

if number of bytes=0

ther. send message to handler -ﬁ

disable 1nterrupts | L 5;ﬂf§; j;




L) M B I Ty D
ot . . ¥ o
.-'f N ;

. "73

- TH

75
- 76
17
78

9
80

81

FFL

SBE R

1',

m .

92

_—
o4

95

9611
11214 012601

97
98

_99_
100

11070 112762
000012
000006
11076 005061
000030

11102 005261
000016

11106 005061
000024
11112 005361
000022
11116 001003

st1

11120 005067

000126

11124 000437
11126 026127
000026
000007
11134 001022
11136 012767
000001
000106

11144 000427

11146 112762
1000012
000006

11154 005261
~ 000030
11160 000410

11162 112762
000076
000006
11170 012761
000001

| 000024
11176 005061

11202 012762
000100

000004
11210 012603
11212 012602

11216 017700
167300
11222 000002

101 1224 016100

000002

000030

1$:

st2:

st3=

exdma:

sSermes.

ﬂ102'123o 012603
103 1232 012602
104 1234 012601

105 1236 012767

S RT=11 MACRO VM02-12
1;13;CQN30LE INPUT AND OUTPUT ROUTINES

élr

~ ine

- clr

dec

br.e
clr

br

cmp

brie

br

movb

inc

movb

mlEC-78 PAGE 18+

 movb ..;flf.,-é(*r-'z')

dmouts(r1)
outadr(r1)

- linwid(r1)

numbyt (r1)
1$

- par2

éenmes |
state(r1),#7

exdma |
#1,para
sernmes

#1£,6(r2)
dmOnts(r1) .
eX dma
#1>,6(r2)

#1,1linwid(r1)
dmouts(r1)
u;;#}OO’u(re)ﬁ_

(sp)+,r3
;_ﬁsp)+,r2 |

(sp)+,r1

o @apd’ro'_

~ident(r1),ro0

(sp)+,r3
(sp)+,re
(sp)+,r]
#1,par1

- e

‘output

; output 1f

‘ 3£8£§=0

step address

aline ﬁidth=0=

if number of bytes=0

then send message to handler

if state=outwinp then

then send message to handler
output 1f

state=3

output >

line width=1

state=0
- ; enable further interrupts

ex lt dma '_

console service number . /. - i

. Send message to con Sole | pr@oe; 53 $ - -‘ .

[ 2T
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g "
N ¥
e " |
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© KERNEL RT-11 MACRO WM02-12  1-DEC-78 PAGE 18+
© CONSOLE INPUT AND OUTPUT ROUTINES .

000001

000004 _ Ny R ' - o B |
106 1244 000167 ~ jmp  intsend S , - N
174546 . . o I : - ' -
107 _ R

108 1250 000000 par1: .word O

109 1252 000000 par2: .word O
110 - o




'L-KERNEL RT-11 MACRO-VM02-12 - 1-DEC-78 PAGE 19

. _ DUMP

1 S 7 .sbttl. dump
2 o - - |
3 011254 004767 dump jsr pc,read s read bottom address
- 000066 S | e
4 011260 010100  mov  ri,r0 - ' '
5 011262 OOHT767 - jsr pc,read - ; read top address
Wy 000060 e
- 6 011266 0oUTeT jsr  pe,erlf s newline
i 000114 S D |
-7 011272 160001 - sub ro,r - B
8 011274 006201  asr  rl | . length=(top-bottom)/2 | o
9 011276 042701  bic #100000,r1 . highest bit away = | o
100000 . - . - o
10 11302 oou767 13%: - jsr pc,crlf | - - I
000100
11 11306 010004 mov r0,rl _ |
12 11310 004767 | jsr pc,proct . print first address
o 000124 - |
13 11314 012705 mov #10,r5 -5 line count
- ~ 000010
14 11320 012702 mov #'o,re » print '>
o 000076 |
15 11324 004767 jsr pc,print
o 000026
16 11330 012004 2§: mov (ro)+,ri
17 11332 004767 jsr . pe,sproct
000072 . |
18 11336 005301 dec ri | + last word printed ?
19 11340 003745 ble dump
20 11342 077506 sob r5,2%
21 11344 000756 br 1%
22
23 11346 000000 read: halt | | |
24 11350 013701 - mov e#177570,r1 s read from switches
177570 | |
22 11354 000207 rts  pe
> . _




16 11416

1
2

4 011362
5 011364

6 011370

7

9 011374
10 11376

8 011372

177564 -

100375
010237

177566

000207

112302
001403
004767
177754

11 11402 000773

12 11404
13
14 11406

000207
012702

000015

15 11412

17 11422

18 11426
19 -

20 11430

21 11434

22 11440

23 11444

24 11446

004767

177740

012702
000012
004767
177730

012702
000040

3 011356 105737 print:

prntxt:

1$:

crlf:

000207

sproct:

004767

177716
012703

000006

005002
006104

25 11450 006102

26 11452 062702
o 000060

27 11456 OOMT67

| 77674
28 11462 005002

29 11464 005303

proct:

1%:

- jsr

30 11466 001407

32 11472 006102
33 11474 006104
34 11476 006102

35 11500 006104
36 11502 006102

37 11504 000762
38 11506 000207
39 .
40 11510 163
11511 145
11512 156.
11513 144
11514 072
4111515 000

31 11470 006104

2%:

Ser.

| ',;'fj:"';PRINT HJUTINES | -

.Sbttl print routines -

tstb  @#177564

bpl

mov

rts

movb

beq
jsr

br .

rts

mov

- Jsr

mov

jsr

rts

mov
jsr
mov
clr

rol
rol

add

Celr
dec
beq

rol
rol
rol
rol
rol
rol
br

rts

print

r2,8#177566

- PC

(r3)+,re
1%
pc,print

pratxt
pc

ffer ,r2

pc,print
#1f ,r'2'

Ipc,print

m .
#' ,re

- pc,print
- #6,r3

.ascii /send:/

byte

0 |

; wait until printer ready

y put character

y text ends with O

; print next character

3 print ¢r and 1f

s print octal with leading space

y print octal

+ ri contains number

* '0' has code 60

; last digit ?

DR AN R ke ke

. _
e Pl ety A el e il b e R e o |y it




'PRINT Rourmss

) 11516: '162 re..'*-
| 11517 145 u
1520 w3
11521 166
- 1522 072 | -
- A C R
% 11524 144 down:  .ascii

11525 157 _ /down /
11526 167

_11527 156

11530' 072 o
32 11531 - 000 ~ .byte 0O

.ascii /recv:/ .

Kl=11 mﬁﬁ VM.E-?Z  1-DEC=78 PAGE 20+

g b o e iy o S -—lpL..._rM
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“#?KERNEL RT-1% MACRO \moz-12

'_'.:['-T"'?—‘—'—‘-—--r..-

'_BGOTSTRAP RT11 FROM RKO B - o - S [

1 sbttl bo@tstrap re from rkO o e |
2 SEA - T
3 011532 000005 bootrt: reset _ .f’_,
4 011534 105737 1$: tstb  @#177HO0
I 177400 ' '
5 011540 100411 bmi 2$
6 011542 005000 clr
T 0115M4 012701 mov #10 r
§00010 ;
8 011550 077001 38%: sob rO 3%
9 011552 077102 ~ sob  r1,3$
10 11554 012737 MoV #T, @#177566
~ 000007 ' |
- 177566 - . L : . I
11 11562 000764 1% - _ s
12 11564 012700 2%: mov #1771406 rO | | | B
T 1TTH06 , R
13 11570 012710 mov '#177400,(r‘0) |
177400 o '
14 11574 012740 mov #5, -(r0)
~ 000005 ' o
15 11600 105710 lop:  tstb (ro)
16. 11602 100376 bpl lop
17 11604 005007 clr  IC
18 011700 2. =<&TT>+100
19 010024° .end start
> | o i
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R SYMBGL TABLE

APD
ASLIST
CALLSC
CLEAR
COMSEN
CONSQU
COUNTE
CRLF
DISKEP
DMOUTS=
- DUMP
EMTSER
ENT1
'ERROR
EXIT
FALSE
FINBST
FRSTUS=
HLDUP
IDLEPC
INIDLE
INTFLA
IOTEP
- KERNEX
'KWPINT
LINK
LUSERV=
MAXMES=
MAXUP
MONEX
NOTASL=
CFF =
OUTMAP=
- PARZ2
POWEP
~ PRNTXT
PROCTA
QMESS
RE
RECD
RECPRO
REM1
RMONI

000522 G

010326
005322
010316
006352
010644

000526
011406

000452 G
000030

011254

005434
007464
- 005330

007202

= 000000

010410
000031

- 006UTH

010244
010206

005320

000442 G
000460 G
005506
004776

000106
1000037
= 000007

010502

000377

000000
000020
011252
000444 G
011372
000726 G
006702
011516

= 000022

003572
007544
010436

RO  =%000000
R3 =%2000003

- SAVE
SCHEDU=
SELIDL
SEN
SENMES
SERVMK=
SIGNAL
SMONI
START
STPDR =
- ST2
SUPPAR

007030
000030
010000
011510
011224
177600

005652

010454
010024 -
: 177600

011146

003574 G

ASL
BEGRDY
CASKWP=
CLOCKE -
CONDES=

- COPY

COUTEP
CSBKWP=
DISKIN
DOWN
EMTEP
ENDRDY
ENTZ2

ERRORE

EXOUT
FILL
FREE

HELDUP=
= 000002
007406

IDENT

IDLEX
INIT =
INTREA

1QTSER
KSTK =

KW11L

LINWID=
MAXFRE=
MAXPRO=

'MESSTA

MONI
NOTQME

-~ ON r-

OUTSW

005176

003366 G

172540
000450,G

RARRREG
010254%

000456 G
172542
005552
011524
000446 G

003370 G

007502
000440 G
007324
007274
O0uT7TH
000025

HRRERX
006510
005420
000520
010160
000024
000077
0000uT
004174
010504
006500
000001
010760

PC  =%000007

POWINT
PROCES

PSAVE

RAW
READ
RECEIV
REC1

- REMZ2

RSMONI=

005430
000520 G
005324

011040

011346
005744
006000
007550
000030

R1  =%000001
R4  =%000004

SUPPDR

SAVOUT 007174
SCLOME 005536
SEMAN = 000010
- SEND 006114
SERER 005350
SETBOO 010250
SIGT 005662
SP =%000006
. STATE = 000026
STO 010770
ST3 011162
003614 G
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ASLEEP=
BOOTRT
CINEP
CLOSER=
CONSIN
COUNT
CR =
CSRKWL=
DMASIG=
DSEM =
EMTER
ENTER

~ ERNUMB

EXDMA
FAGAIN

FIND

FREEST

"HIGHSU=

IDLE =

~INFO
INITST=
- INTSEN

KAPR6 =
KWLINT

LF =

LOP
MAXLIN=

- MAXSEM=
MODE =
'NEXT
'NUMBYT=
QUTADR=

PAR1
PDR =
PRINT
PROCT
PSW =
RDYMAS=

READYQ

RECOV =
REMOVE
RESCHE
RUNPRO

000032 G
011532
000454 G
000000
010566
005326 G
000015
177546
000012
000001
005502

- 007426

005412
011202
007316
005200 G
010360
000030
000047

004777

00062 % G'

006016
172354
005516
000012

011600

000004
000037
000014
007170
000022
000016
011250
000020
011356
011440
177776
177740
003326 G
000074
007510
007564
000524 G

R2 =%000002 -
RS =%000005

SCH
SELECT
SEMMAS=
SEND1
SERV
SETQME
SIG2
SPROCT
STPAR =
ST 1
SUPER
SVC

007736

007640
1777HO
006206
003372 G
006504
005706
011430
177640
011070
005360
006224
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UNQMES 006634  USER 007254  USERAP 003634 G TR e
USERER 005400 USERPS= 140000 USMINU= 000055 R
WAIT 005564 WAITIN 000530 WAIT1 005620 ]

. ABS. 011700 000
B 000000 001
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096 6 6 3606 36 36 36 3636 36 06 96 06 26 36 36 36 3 3¢ 3¢

I#¥% clock handler *¥#%
030 3600006 3000 366 00 690 3606 6 06 36 36 3 %

~ %control k'100001" L

%begin

kconstinteger msecz0 - ;1 index values for the array time
%constinteger sec=1 - . -

‘%constinteger min=2

%constinteger hour=3

Yeonstinteger day=4

fconstinteger month=5
fconstinteger year=6

%constinteger 1OWUSer:7O' ;! lowest user service number

7' %recordfbrmat message (%bytelnteger id servnum, 2integer serv1ce,msec, yfe

%byteintegerarray time(sec:year))

%recordformat reply (%bytelnteger id,source,%integer flag,msec, %c
' %bytelntegerarray time(sec: year))

.%externalroutlnespec receive (%record (message) %name mes)

%externalroutinespec send (%record (reply) %name rep)

fexternalintegerspec comt . ;! counter in the kernel

froutinespec interval over
groutinespec adjust time
froutinespec test waiting queue
froutinespec message after time

Yroutinespec into waiting queue (%integer prev,mstime,stime)
#routinespec get time

froutinespec set time _ o - .
froutinespec adjust count (%integer interval,%integername negative)

- $routinespec initialize

 %record (message) mes

#record (reply) rep

%integeraf?ay time (msec:year) " "software clock"

1 The values of time are always between a certain minlmum and maximum

! value. The maximum value for the day in the month varies. Leapﬁyears

! are ignored.
%constintegerarray min time (msec:year)=0,0, 0 0, 1 1,0

%constintegerarray max day time (1:12)=31, 29 31 30 31 30, 31, 31, 30, 31 30 31f1

%ownintegerarray max time (msec:year)=z 1000 60 60 2& 32 13 100

‘%econstinteger false=0

%constinteger true=1
%constinteger clock=0

kswitch service (0§2)

e o i
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%recordfbrmat wait format (%integer msec,sec %byteinteger procid,next)

Pconstinteger max waiting=15

Irecord (wait format) %array walting (1 max waitlng)

: %1nteger requested interval, head free llst extra updates counter, %C

message sent,flag

initialize
%cycle

receive(mes)

rep=0

flag=0

%if mes id=clock %start

s ! message from the clock

Fif extra updates~0 %then 1nterval over %c
- %else extra updates=extra Updates-1
felse o + ! request for a service

%if O<=mes_ ser'vice<-2 gstart
counter-count o
9if counter<=0 %start
extra updates-extra updates+1
interval over |
%el se |

1 if counter<-0

' then extra update of time
' has to be done

! else update only

time(msec)= t1me(msec)+requested interval-eomter ;! msecs

requested 1nterve1*counter -
2finish
->service(mes service)
service(0): message after time

1 and requested 1nterval*,_.

;!,select-service-routlne.',

%2if flag=0 %then %contlnue %else ->sendrep

“service(1): get time
~>sendrep
service(2): set time
2finishelsestart
flag=1
%2finish
sendrep rep id=mes_id
rep , source=clock
rep_  flag=flag
send(rep)
%finish o

%repeat

4routine interval over
%irteger negative
funtil negative=false %cycle

ad just time
test waiting queue

31 identification

;! update time and see
+1 if messages have to be sent

12if head=0 %or waiting(head) sec#time(sec) gor %c

waiting(head) msec<time(msec) %start
requested 1nterva1*1000

51 new value count depends.

- -
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%else o S T o ,. on time till mse0*1000
requested 1nterva1-wa1ting(head) msec ;! or time next message
~ %finish ;! has to be sent

requested 1nterval*requested 1nterva1-time(msec)

ad just count(requested interval, ,negative)
#repeat | :1 if count<=0 then agaln

%end

groutine adjust time

finteger t

time(msec)= -time(msec) + requested interval 1 update msecs
2for t=msec,1,day %cycle - ~
pif time(t)=max tlme(t) %start ;1 if overflow then
time(t)=min time(t) o : 1 minimum value and
t1me(t+1) =time(t+1)+1 o 1 next incremented
%el se - | |
Freturn | | | 1 else return
$finish |
%repeat

ﬂif'time(month)~max time(month) %start
time(month)=min time(month) |
max time(day)=max day t1me(time(month))+1

time(year)=time(year)+1
$if time(year)'max time(year) %then tlme(year)*mln time(year)

'%flnISh

%end

4routine test waiting queue
%1nteger ptr

%whlle head#o %and walt.mg(head) msec= tlme(msec) %and e
| waltlng(head) secztlme(sec) fcycle
get time | ;1 a message has to be sent

rep_id=waiting(head)_procid ! to this process at thls moment

rep source-clock
send(rep)

ptr=head | | |
headawalting(ptr) next -1 move from waiting queue

waiting(ptr)_ next~free llst - _
free list=ptr 31 into the free list
$repeat 0 |

%end

4routine message after time

%iﬁteger mstime,stime,prev,ptr

I L i
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%if mes msec<0 %or mes msec>1000 %C :
Tor mes -time(sec)<0 %or mes time(sec)>25 %C
%or (mes | msec=0 %and'mes tlme(sec)*O) fstart
flag=1 R 3! illegal request
%else |
- mstime=time(msec)+mes msec + 1 determine time at
stimestime(sec)+mes time(sec) = ;! which a message
%1f‘ mstimed>zmax time(msec) %start ;! must be sent back
" mstime=mstime-max t1me(msec) | I
- stime=stime+1 .
%finish
%2if stime>zmax time(sec) %then strme*stlme-max time(sec)
$if head=0 %start - 3! empty waiting queue
into waiting queue(O,mstime,stime) ;! put request into it

Felse | | ' else determine position

prev=0 - o ' in the waiting queue
ptr=head- - : - | S
2if stimedtime(sec) %c |

Zor (stime=time(sec) %and mstime>time(msec)) %start

I ~ %until ptr=0 %cycle ;! message before present minute ends

#if waiting(ptr) sec<time(sec) %c
%or (waiting(ptr)_sec=ztime(sec) %and %c
waiting(ptr) msec<time(msec)) %then %exit -
%if waiting(ptr) sec>stime %c
for (waiting(ptr) sec=stime %and %c
waiting(ptr)_| msec>-mstime) %then %exrt
prev=ptr
ptr=waiting(ptr) next
frepeat .
%else |
guntil ptr=0 %cycle ,' message after present mlnute ends
%¥if waiting(ptr) sec<time(sec) %c |
%or (waiting(ptr) sec=time(sec) %and %c
waiting(ptr) msec<time(msec)) kstart
2if waiting(ptr) sec>stime %c n
- %or (waltlng(ptff'sec-stlmﬂ fand %c
| ~waiting(ptr) | msec>*mst1me) %then %exlt
%finlsh | |
prev=ptr
ptrawaiting(ptr) next
%repeat |
#finish |
into waiting queue(prev,mstrme strme) ,! into queue
ifinish |
#finish

%erd

%routine into waiting queue (%integer prev,mstime,stime)

~%integer new,new interval,negative

newsfree list 1 get a'”ecofd‘

ik, o, .
PRI P
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 %if prev=0 %start
head=new
%flnlsh
 qelse |
%flnlsh
%end

$routine set time

1 11:67 1978 ,clock;1 Page-5 -

free 113t=wait1ng(free list) next
waiting(new) msec=mstime
‘waiting(new) sec=stime
waiting(new) procid=mes id

waiting(new) next~head
%if- walting(head) see_tlme(sec) %c

%and waiting(head). msec>time(msec) gstart
' new interval=waiting(head) msec-time(msec) ,! before present

;1 from the freelist
;! set time of message

;1 and identification
s} first one in queue

ad just count(new interval-requested interval,negative)

requested interval=znew interval
%2if negative=true %then interval over

%if message sent=true %then %c

extra updateS*extra updates+1

iintEQer t

droutine get time

rep flag=0

rep | msec-time(msec)
‘%for t=sec,l,year %cycle
rep time(t)s= tlme(t)

,%repeat

%end

%integer t,mdt

. %if mes id>lowuser %start

flag*
Freturn

2finish

mdtzmax time(day)

waltlng(new) next-waltlng(prev) next ;! into queue
waltlng(preQT'next-new

;! .maké a copy

;!-fbr system manager only

2if mes msec<0 %or mes msec>=1000 %then flag=2 %and %return
%if min time(month)<=mes time(month)<=max time(month) %c
~ %then max time(day)zmax day time(mes time(month))+1

%f‘or tzsec,1,year %cycle |
#if mes time(t)<min time(t) %or mes time(t)>=zmax time(t) 9start

" maxtime(day)=mdt |
flag=2
greturn

¢finish

3! check the new time

»! illegal time

.1 to be satisfied

+ 1 second ends ' |
" time already-over

3 ! ignore next message clock
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-_%repeat | . | L T
time(msec)=mes msec ;! set time o __ o R
4for t=sec,1,year %cycle N | o .

tlme(t)-mes time(t) - 3! the given time

%repeat _ _ ' _ . - - o |
fend - : | o

froutine adjust count (%integer interval, %integername negative5

o — s = o

_ '%constintegernéme pswzk ' 177776 ;! processor status word

psw-k'140340' | - ;! disable interrupts cloek
92if count<=0 %then message sent-true %c
%2else message sentsfalse

count=count+interval |
#if count<=0 %then negative=true %else negative=false -
-_psw*k'140000' | . enable interrupts clock

%end-

| %routine initialize

~ %for i=1,1,max waiting %cycle o
waltlng(l) 0 | 3! into free list = | b
waiting(i) next=i+1 | _ ' I

frepeat o
- waiting (max waiting)_| next*max waltlng
~ free list=1 | | R | | D R S |
head_O - | .- : | | u
extra updates=0 ! | - R §
%for izmsec,l1,year %cycle |
- time(i)=min time(i) | 3! time to minimum values
%repeat . | | |

%endofprogram
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L
1#%% disk driver Wk

- 36 96 36 36 36 36 3696 36 96 36 96 36 36 3 96 9 % %

- %control k'100001!
%begir;
- #recordformat message (%byteinteger id,servnum,service,drive, %c
| %integer diskad,start,length,mark)
#recordformat reply (%bytelnteger id,source %1nteger flag, e -
| | mark,par3,par4,par5) |

dexternalroutinespec receive (%record (message) %name mes)
kexternalroutinespec send (%record (reply) %name rep)
%externalroutinespec waitsema (%integer sema)
%externalroutinespec print (%string (63) s)
%externalroutinespec poctal(%integer i)
%externalroutinespec printsymbol(%integer i)

grecord (message) mes '
- %record (reply) rep

%constinteger disksm=1 | s ! disk semaphore number
%reéordfbrmat rkf (%integer drivest,error,contrst,wordct,busad,diskad)
~ %constrecord (rkf) #name rk=k'177400" .
- keonstintegerarray command(0:1)=k'505',k'503" ;! fead and wriﬁe' commands
fconstinteger 1owusér=70 - 3! lowest user service number

%integer_flag,com,ba,blk _

- chéle-
recelve(mes)
~ %if mes_id>=lowuser %then flag-1 %zand ->setrep ;! no permission
com=command (mes serV1ce&1) 3! command

%if mes service&2=0 %start ;! mes stblk=startblock
com= (mes start//8&k'60" ) Icom : ! memory extension bits
bazmes start*512 | ;! bus address

%else - ;! mes_stblk=address
ba=mes start ;! bus address

#finish

puntil flag=0 %cycle N S

- rk _busad=ba | ' - ;! bus address register

blk=mes diskad//12 ' convert disk address

rk '~ diskad= (mes_drive<<i13)! (b1k<<4) (mes diskad- blk¥12)
- | ;! disk address register
- rk wordct--(mes length*256) . ;' word count register
~ rk_contrst=com _ ;! control status register
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waitsema(disksm) S ;! wait for interrupt .

2if rk contrst<0 %start ! error

%if rk_error&k'20000'#0 %Zthenstart s ! write lock out violatlon |

print (" k%% disk on write protect %#¥1)
%else -
print(' k%¥%%  disk error REnEr)
poctal (rk drivest)
poctal (rk_error) - ot |
poctal (rk_contrst) ;! dump the registers
poctal(rk wordet) R '
poctal(rk busad)
- poctal(rk diskad) =
prlntsymbol(k 15! ),prlntsymbol(k 12')'
%finish | .
rk contrst-1 - " do a reset
flag~1 .
%else flag

Srepeat ___;l 'F ‘”*ﬂ

setrep rep=0 -
rep id=mes id ;! identification
) rep . source-mes servnum |
rep  flag=flag | -
rep mark*mes mark = 3! marker
seﬁairep) '

frepeat

~ $endofprogram
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R R

|¥## core manager *¥
T L st it i il

'%Control k100001"
4begin ' ' _
" 4recordformat message (%byteintegerid,servnum,%integerservice,%c .
S RN ISR start ,length,parh,par5)

lflagistarti ¢

ply(%byteintegefid,source,%integer o
| = | length,pari,par5)

9recordformat re

eive (%record (message) %name mes)

gexternalroutinespec rec _
(4record (reply) Iname rep)

2externalroutinespec send

-~ 9routinespec get core
Troutinespec release core

4routinespec return record (%integer p) 1 ' W pwih g

-_%rdutinespec initialize

4record (message) mes
“$record (reply) rep

irecofdfbrmat core area (%integer start,1eﬁgth,%byteinteger prev,next)

9constinteger max free areazl0 ;! maximum number of free areas
qrecord (core area) harray area (1:max free area)

9constinteger false=0
~ %constinteger true=1
- %constinteger core managers=2
goonstinteger get=0 ,
‘4constinteger release=1 . B I - |
Teonstinteger lowuser=T0 :1 lowest user service number

¢integer free core list,free records list,free core,flag

initialize

-%cyélé

receive(mes)
- flag=0 |
repz0 | : |
4if mes id>=lowuser %start
- flag=1 ’
%else
%if mes servic
%finish.
rep id zmes 1d
rep source=core manager
~reg_-_fl_ag:flag |
L - send(rep)

;! illegal request

ezget %then_get‘core 7el1se release core

! identification
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| %repeat

froutine get core
%#integer a

kif mes length>free core %start ;! not enough core available
flags2 ' |
~ #return
#finish - | | .
‘azfree core list | ;! search the free core list
duntil azfree core list %cycle ;! for a area large enough .
#if area(a)_length>zmes length %start ;! first area which fits is used
free core=zfree core-mes length
rep_start=area(a) start
reg_length:meq_length |
%2if mes length<area(a) length %start ;! if the whole area
areéTé)_startzarea(a).start+me§;;ength ;! is not used then
. area(a)_length=zarea(a)_length-mes length ;! reset values
el se R o -
- return record(a) 3! else return record
#finish '

freturn

#finish
a=area(a) next
#repeat | o o
flag=2 y! no free area is large enough

'“. %énd

2routine release core

%integer a,prev,new,at end

%if free core>0 %start
“ azfree core list
at end=false - . BT '
Mhile area(a)_start<mes start %and %not at end=true kcycle
~azarea(a) next ' ;! search free area

#if a=free core list %then at end=true ;! behind released area
krepeat | a

prevzarea(a) prev _ ;! preceding free area o
#if area(prev) start+area(prev) lergth+mes length=area(a) start %start

~area(prev) lergth=area(prev )_length+mes”length+area(a) length
return record(a

| 3! not the only free area

| , o ;! goes with surroundihg aheés'- ,ff_
%el se ' _

2if area(prev)'start+area(prev) lengthzmes start %start :! with the.

_ . - _ - ’
area(prev)-lengthzarea(prev) length+mes length ;! preceding area

kelse T ._ - _ o . |

- ®if ‘mes start+mes_length=area(a) start %start o
area(a)_start=mes start - ;' with the
area(a)_length=area(a)_length+mes length ;! following area -

%else ' 3! gces'Th”betWeensurroundingareas '

o ——— b T e —

e i g 5 A
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newzfree records list ;! get a new record
free records list=area(free records list) next
area(prev) next=new »! put it in between
area(new) prevzprev | - S S
area(a) prevsnew H . | DR
area(new) next=a i o o )
area(new)_start=mes start :
area(new)_length=mes length _ F
#if free core list=a %and at end=false %c o R - '
_ - kthen free core list=new ;! new first element ¥
#finish . - - R s |
2finish | - | S
#finish o | . | ' ~ !
%else | ;! only area of free core |
new=free records list ;! get a new record’
free records listzarea(free records list) next
free core listzrew |
~area(new) prevz=new ;! and fill it up - | |
area(new) next=new ' - _ N
area(new) start=mes start ' {
area(new)_ length=mes length .
#finish o | | - 1
- free core=free core+mes length ! total free core 'g
: %end 8
#routine return record (%integer a) _ L I S o
#if free core listza %then free core list=area(a) next ;
area(area(a)_prev)_next:area(a)_next ;! surrounding i
area(area(a)_next)_prev=area(a) prev ;! records !
area(a)_next=free records list . S | :
free records listza y! into the free list ;
#end | | ' ' ' > '
aroutine initialize o _ | ) - F ﬁ
%externalintegerspec start user memory [
kexternalintegerspec available user memory
tinteger a
free corezavailable user memory- ;! total number of free blocks | IR ¢
area(1)_start=start user memory | »! first free block @ = | T
area(1) lengthzfree core ' - ' S '
area(1) next=1 = ) . - - |
~area(1)_prevz1 - _ e e EE
. free core list=1 S | ST e R R
kfor az2,1,max free area %cycle ;! free records list o o
~area(a)=0 - - S B
~area(a) nextza+1 | . T S e
#repeat T - | ' N
area(max free area) nextzmax free area B
._ N | ‘. f 4
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RRERRRERERRERRRRRE _ S IR
(##% file system %% S R e
PR RN NRNRRRRRRE | | SR -f
Soontrol k100001 o IR

fbegin | N

4recordformat message (%byteinteger id,service,%integerarray name(1:3),%c ' * JI
S . - . %integer parH,par5) o
'%recordformat reply (%byteinteger id,source,?%integer flag,par2,par3, % SRR
_ _ parl,par5) s
o ) o _ - - o
grecordformat entryfm (%integer status,%integerarray name (1:3), %¢ o
| 9integer length,%byteinteger ownap,othersap, %C R

- - 7integer crdate,lastacc,numacc,ofac,unused) . _ : _ij
4constinteger numentr=47 ;! number of entries 1n directoryblock | SICIENN
4recordformat directoryblock (%integer numdblks ,nextdblk,highdblk, %c ~ ;;;
unused ,startfiles, %record(entryfm)%array entry(1:numentr)) g

| | _ .
%¥recordformat diskmessage (#byteinteger serv,source,service,drive, %c . | L ;
o %integer diskad,%record (directoryblock) %name address, %c | _¢gﬁ
%2integer length,mark) ' | o
"%externalroutiheSpec receive (%record (message) %name mes)  f
N

%externalroutinespec send (4record (reply) %name rep)
%exterpalroutinespec sve (%record (diskmessage) Pname diskmes)

%routinespec connect file _
“%routinespec disconnect file
$routinespec create file

%routinespec close file . N B
%routinespec delete file S - . o R
 4routinespec rename file A S D DR

%routinespec set access-permissionsrof'file N | B o R ;ﬁ

9routinespec get file names and information | - B ‘;

‘4routinespec offer file _
‘%routinespec accept file | RS
' ' _ I . - . ' .

%integerfnspec extend
%integerfnspec date - f |
Proutinespec getdblock (%integer dblk) | | | R
4routinespec writedblock - | o SR
‘9predicatespec file exists (%integerarrayname name,%integername index) o 'é
%routinespec comprdblock . . - S
4predicatespec connected (%integername index) . ' SR .
Ipredicatespec file in virtual memory | | T
9predicatespec permission (%integer ownperm,othperm). - | L A
%predicatespec room in virtual memory (%integer case) | .
%$routinespec insert file information -
9routinespec return file information _ - .
2routinespec insert block information o | S
Y4routinespec return blocks | _ ' o
9byteintegerfnspec nextbyte - - . _ - L R Ot
#routinespec putword (%integer word) | LN et
9routinespec transfer buffer (%integer service,block) . R LU

e e R e
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Aroutinespec sve to disk (%integer service,diskad,stblk,length)
kroutinespec release core (%integer stblk,length) :

~ *routinespec user login
- #predicatespec identification ok

: Zfoutinespeg recover

froutinespec disconnect normal files

droutinespec disconnect base files

iy

sconstinteger
kconstinteger

' kconstinteger

sconstinteger
dconstinteger
kconstinteger

 %constinteger

kconstinteger
kconstinteger
kconstinteger
kconstinteger
%constinteger

kconstinteger

“kconstinteger

dconstinteger

kconstinteger
“hconstinteger
‘%constinteger

kconstinteger

~kconstinteger
~ %constinteger

fconstinteger
*constinteger
fconstinteger

‘ kconstinteger
‘%constinteger

kconstinteger

~ %constinteger

kconstinteger

acorstinteger

heconstinteger
~ kconstinteger
%constinteger

fconstinteger

- kconstinteger
'%cqnstipteger

#routinespec initialize

false=0
true=1

clock=0

disk=1 o
core managers2
scheduler=3
login=4
connect=40
disconnectz41
recovz60
logout=61
usminup=45

lowuser=70
highuser=76
curtime=1
r‘eadf-:O
write=1
toaddr=2
release=1

ru=0

rs=1

rwu=2
rws=3 |
shared=1

out=1

out core=1

free=0

fil=1

written bit=k'100'

maxlength=250
tent=k'400"
empty=k'1000!
perm=k'2000"
endmarker=k'4000°

allmod=k'17"'

dofset =4y

;! services

! lowest user service number minus
'

’ .
y ! lowest user process number

e _;!.fbf ¢l0ck
- 3! for disk

;! for core manager

3! mode constants

segméntvstatee

;!

) .

» ! block state
;!

iosegmentblock states

;! written into bit pdr «

3! maximum file length

;! entry status words

§! all access modes permitted
y ! first dblock at block 6
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| stitch service(40:49)

frecord (message) mes ' - ' , | - B
%record (reply) rep | - *
%record (diskmessage) diskmes _ . o
¢record (directoryblock) dblock
'%recerd (entryfm) %name entry

'_ %recordfbrmat processtable entry (%1nteger ro,r1,r2,r3, ru r5 sp,pc pSW, %c I [
- received, fbyteinteger unus heldup,%lnteger unus2'rsmon1 %c R |
o %bytelnteger asleep,unusS,%lnteger unusd,unus5) R
| %constlnteger idle=k'47' e

kexternalrecord (processtable entry) %array %spec proctab(0:idle) I N

%recordfbrmat active page reglsters (%integerarray-par,pdr(0_7)) ' o -ﬁv ;,'“
%constinteger hminl=6 - ; ! highuser-lowuser - -
%externalrecord (act1ve page reglsters) %array %spec userapr (0:hminl)

Precordformat segmentformat (%byteinteger fileptr,blockptr,status)
frecordformat subsegformat (%bytelnteger fileptr,start,length, %c o
%integer diskad) '
%recordformat 1osegf0rmat (%bytelntegerarray block(0:15), %c
Zbyteinteger numbfiles, copy ok, %c
grecord (subsegformat ) %array subseg(O 2))
%recordfbrmat segmenttablef (%record(segmentformat)%array seg(0:7),%c
| g¢record (iosegformat) %array 1oseg(0 1) %c
- %integer handler)
%externalrecord (segmenttablef) %array segmenttable(o hmlnl)

-%recordfbrmat file format (%integerarray name(1: 3) %integer length %c , R

. diskad,users %bytelnteger ewnap,othersap,mode,blksptr next,prev)' |
%constinteger maxf11e-50 ;! maximum number of files to connect R |
~%externalrecord (file fCrmat) %array flle(O'maxflle) ) ' A e |

%recordﬂbnmat block format (%integer par,pdr stblk dlskad flle block %c R
%byteinteger status,users,users in core 1ength,prev,next) YR |
%constlnteger maxblock=50 ;! maximum m;mber of blocks to connect

' %externalrecord (block ﬁormat) %array block(O: maxblock)

4recordformat recovery information (%integer r5 .sp,pe) | T ' f';' ; |
Frecord (recovery information) %array recov info (lowuser:highuser) B |

%integerarray id (lowuser highuser)

Frecord (segmenttablef) %name segtable S ' | : .“;f' f}}'
#record (iosegformat) %name ioseg '_ B
%record (subsegformat) %name subseg ' | g

%byteintegerarray buffer (0:511) - | 'Jx :7; - ,% I

%integer dblkincore,dblkend,highdblk,diskad,flag,full,nextpos, fblock, P e |
- file length files,freefiles, freeblocks startup,segment drive, %¢
: startblock length,mode 1ndex seglnd sublnd ,fileptr, 1dent Lo TR e R

\

initialize I T TR - B R S o e
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drive=0
qcycle
receive(mes)

flag-o

L

9if UYO<=mes serv1ce<-u9 %then -)serv1ce(mes serv1ce)ﬁ file service
- #if mes_service=login %start : | |

s #if mes id<lowuser %then user 1ogln %else flag-1u

| - - setrep - | |

4finish |

%if mes service=recov %then recover %and —>setrep |

%2if mes serv1ce~logout %then user logout %and %contlnue

_servlce(uO). connect file
—>setrep ‘

service(41): disconneet filé_
->setrep
service(42): create file 
service(43):'élosegfile-' : ) | | | -
->setrep - T | o .
_Service(ﬂu): deléte;file . - o | | N
service(45): rename file
A .a>setrep.

service(ué) set access permlssions of flle
- _ L ->setrep | -

service(U7): get file names and informatmn
B ﬂ>setrep o |

service(48): offer file . - R
service(49): accept file e IR
i A ->setrepf;-' S . S
setrep: rep_ id-mes id o ';! user idehtification | e

rep_source=mes_service S | - o o S

rep  flag=flag | - | o | o | .
| send(rep) | I D | S

a%repeat'

-}routine connect file

i/
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segtable =segmenttab1e(mes id- lowuser)

segment=mes pari&T ;!-segment.numberf
startblock=mes par5&k'777" | ~s1 start block in file

length=mes par5>>9&k ' 77" ' requested 1ength
%if segment=0 %then mode=mes par4>>8&1 %elsestart -
92if segment=1 %then mode=rwu %c
%2else mode=mes parl>>8&3 ; %finish
%2if %not connected(flleptr) %start 1 file not yet connected
%if %not file exists(mes name,index) %or %C ' |
%not permission(dblock entry(lndex) _ownap, %¢
dblock entry(index) othersap) #%c

%then flag=1 %and %return 1 no permission
%if startblock>=dblock entry(index) length %C |
9then flag=2 %and %return 3! block does not exlst

2if lerigth=0 %c |
%then length= dblock entry(lndex) 1ength : ! Whole file

2if startblock+length>dblock entry(index) 1ength %C
%then length=dblock . entry(index) length-startblock
9if %not room in virtual memory(0) %c
$then flag=4 %and %return
~insert file information

- dblock entry(index)_ lastacc=date ;! update date last access
dblock entry(lndex) numacec= %c | | |
dblock entry(lndex) numacc+1 ;! and number of accesses
writedblock | | -
%el se
%if startblock>*flle(flleptr) length %c o
%then flag=2 %and %return ;! block does not exist

%if length=0 %c
%then 1ength-f11e(f11eptr) 1ength . ) whole file
%1f startblock+length>file(fileptr) 1ength 9c

%then 1ength~f11e(fileptr) length-startblock :
%if Inot file in virtual memory %start ;! not connected by process

- %if %not permission(file(fileptr)_ ownap,flle(flleptr) othersap) %c '

- %then flag=1 %and %return 3! no permission
%if‘mode#flle(flleptr) mode %or flle(flleptr) mode&shared=0 %c
‘%then flag=3 %and %return s ! mode confllct

%1f‘ gnot room in virtual manory(O) %c

%then flag=4 %and %return
%if fnot file exists(mes name,index) %c

9then flag=1 %and %return 51 to get dblock into core
file(flleptr) users=file(fileptr) users+1
dblock entry(index) lastacczdate ;! update date last access
dblock entry(index) numacc= %c¢
dblock entry(index) numacc+ +! and number of accesses
writedblock | |
%else -

2if mode#file(flleptr) mode %c
%ther, flag=5 %and %return
%$if %not room in virtual memory(1) %c

Pthen flag=4 %and %return
%if segind>=6 %or (segind<=1 %and subind=-1) %c

%then flag=6 %and %return .1 not allowed to disconnect this file

* return blocks
2finish
2finish

et e i
T L TR T

L
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insert block information
$if segment<z1 %and startup=false %start ;! subsegment
sve to disk(read,subseg diskad, %c
| block(segtable seg(segment) blockptr) stblk + %c
subseg start,subseg length)
fep par2*segment*8T92+subseg start*512 ;
- rep_ par3-length*512

! virtual address
s connected length
!

e We B

%else normal segment
if startup-f31se %start |
rep_id=scheduler - ;! message
rep .  source=2 s ! to scheduler | - |
rep flag-mes id ! process identification L]
send (rep) S
reg_parZ.segment*8192 ;1 virtual address |
rep par3=length¥512 1 connected length | |
2finish
#finish ~
rep perﬂ-flle(flleptr) length ;! length of file

%end

¥routine disconnect'file

‘Segtable= segmenttable(mes id-lowuser)

2if ¥not file in virtual memory %then flag=1 %and %return

%if segind>=6 %or (segind<=1 %and subind=-1) %c '

' #then flag=2 %and %return ;! not allowed to dlsconnect this file
return blocks . | | |
return file 1nformation

rep_idsscheduler ' ;! send message
rep source=3 S -~ 3! to scheduler
send(rep) | | o '

 fend

%routine create flle _
%recordfbrmat 1arge (%integer length dblock)

%record (large) largest seclargest f.,!_to"flnd_largest entries
dinteger 1,j,d n o

%if mes id#lowuser %then %c = e o
~ mes_name(3)=mes_ name(3)>>1//800*1600+1d(mes 1d) 1 set owner name - |
$if mes parﬂ)maxlength %or mes parid+1<0 %then ?iag-2 %and %return
$if file exists(mes name,i) %tﬁen flag_1 %and %return

getdblock(1) I ;1 read first dblock
highdblk=dblock highdblk - | ;! remember highest
largest lengthJU seclargest length- e T

%cycle

“comprdblock. - | - ;! compress dblock
i=1;entry==dblock entry(1) B
,%until entry status&endmarker#0 %cycle - -

| %1f entry status&empty#o %start - 1 empty entry

M T | P . (P T o N LTy Ly p—— P TR Ly




- Dec 1 11:05 1978 filsys.i Page 7

- %if mes _pari<=0 %start | ;! look for largest
#if entry length>largest 1ength %start,' new largest
seclargestzlargest 3! and 2 nd largest

largest length-entry length - |
largest-dblock-dblklncore ! remember dblock
Pelse
- %if entry length>seclargest _length %start ;! new 2 nd
'seclargest length=entry length ;! largest
| seclargest dblock-dblkincore ;'! remember dblock
2finish |
#finish
%else
2if entry length>=mes parl %start
%if dblkend+3>numentr %start

request satisfied
have to open new
directoryblock
remember dblock
extend success
restart search

d=dblkincore

%2if extend=0 %start
getdblock(d)
comprdblock
i=z1;entry==dblock entry(1) _
%continue ;! at a good place

#finishelsestart _
flag=5;%return ;1 directory overflow

#finish

%el se

entry length-entry ' length-mes parid ;! rest entry

%2if i=1>0 %and dblock _entry(i-1)_ status&tent#o fstart
dblkend=dblkend+1 ;! previous entry
%for j=dblkend,-1,i+1 %cycle ,' is tentative: "
- dblock entry(J)-dblock entry(j=-1) ;! have

NME We WY Me B W
fullh owmih ) P PP S

#repeat ;1 to insert
dblock entry(l) statuszempty ;! empty
dblock entry(i) length=0 ;! of length O
i=zi+1; entry dblock - entry(i)
$finish -
ifor j=dblkend+1,-1,i+1 %cycle ; ! make room
dblock entry(J)-dblock entry(3-1) ,' for new entry
Frepeat
“entry statusstent = ;! tentatlve

~entry name(1)-mes name(1)
~ entry name(2)=mes name(2)
~ entry name(3)=mes name(3)
entry 1ength~mes parl
-entry ownap=al lmod
entry . “othersap=0 o
- entry_ crdate:date '
"entry lastaCC*O
entry numace=0
entry ‘ofac=0
entry unused=0

3! owner all permissions,
- ;1 others none
| "creatlon date
;! last access
1 number accesses
; ! offér/accept

u'uuuu‘

writedblock --",rfwrlte,back dblock w
- rep par2=mes pard ;! length .
%return .7 ;! success
. %flnlsh o | a
2finish

2finish
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2finish | o
| i=i+1;ehtry::dblcck_entry(i) ! try next entry
%repeat o
¢if dblock nextdblk=0 %start 1 this was last dblock
%if mes par4>0 Zstart | 1 when asking for |
flag=3 o ' specific length. N
- %return B ,! then not enough space
 4finishelsestart @ ;! convert to specific one
 %if mes pard=0 %start ;! asking for half largest
%if largest length//2>seclargest length %start
| mee_parﬂﬂlargest 1ength//2 31 or 2 nd largest
d= 1argest dblcck .
%else R
mes parﬂ_seclargest length
d= seclargest dblock
%finish
%el se | +1 asking for largest
mes pardzlargest length :
d=largest dblock
2finish
%if mes pari=0 %then flagz=4 %and %return ;! no more room at all
%if mes paru>max1ength %then'mee_paru_maxlength
! give only the maximum
getdblock(d) *' restart search
%continue | ;! at right dblock
%$finish | o o
%else
getdblcck(dblcck.nextdblk) :+1 get next dblock
%2finish _ -
%repeat

%end

~ %rcutine close file -

%if dblock entry(index) status&perm#0 %c

i dblock entry(1ndex+1) 1ength+allen-mes pari

%intcger 1ndex allen .

%if meq_par4<*0 9then flag-S %and %return ""illegel length

%if mes_id#lowuser %then %c

mes rame(3)=mes | name(3)>>1//800*1600+md(mes id) ;! set owner name
42if connected(index) %then flag=2 %and %return : ! file connected
$if ¥not file exists(mes name,index) %c =~ =

fthen flag=1 %and %return S f11e dces not exlst

file already closed
allocated length
~asking more-
requested length
status permanent

%then flag=3 %and %return
allen=dblock entry(index) length
%if allen<mes parl %then flag=4 %and %return
dblock entry(index) _length=mes pardi
dblock entry(index) status=perm
dblock entry(index+T) length= %c

WME e e WY W
- el Suld Vel L L

Peclaim.unused'space |
compress the dblock
and write it back

comprdblock
writedblock

w9 weh B8
Sad GE S

“hend _ o )
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Iroutine delete file

%integer index

%if mes id#lowuser %then %c o

mes_name(3)zmes name(3)>>1//800*1600+1d(mes 1d) 3! set owner name
#1f connected(index) %then flag=2 %and %return ;! file connected
%if %not file exists(mes name,index) %c |

v b ey W0
, : 1‘"." .,|£lh I L N_\.. ow
. \
= -
o L -.-L—.;u.n—lu...{llq_.;,_.-..L_..L_'.n..-;_._'.n_n._. R YT Y, NI T

#then flag=1 %and %return | ';! fileidoes not exist . R &
dblock entry(index) status_empty ;! make entry empty i
comprdblock S ;! compress dblock

- writedblock | . - y! and write it back
%end N

 %routine rename file

%integerarray newname (1: 3) ~r
- %integer index,d | - 1

newname(1)=mes name(3)>>8!mes , parid<<8 ;! new name ;

newname(2)=mes_pari>>8imes par5<<8

newname(3)=(mes_par5>>8)#1600+id(mes id) ;! set owner name

- mes_name(3)=(mes name(3)&k'377')%1600+id (mes 1d)
%if connected(index) %then flag=3 %and %return ;! file connected
#if %not file exists(mes name,index) %c

- %then flag=1 %and %return ;1 file does not exist
d=dblkincore | - 3! save dblock number
~ #if file exists(newname,index) %c | '

%then flag=2 f%and %return | ;! already file with new name R
getdblock(d) | ;! get dblock wlth entry of file .
dblock entry(lndex) name(1)*newname(1) - _ -

. dblock_entry(index) name(2)znewname(2) N
- dblock entry(index) name(3)-newname(3) : 3
| writedblock | | ,! wr‘ite dblock back
%end *

froutine -set access permissions of flle
finteger 1ndex .
mes name(3)*mes name(3)>>1//800*1600+1d(mes id) ;! set owner name

%if fnot file exists(mes _name,index) %c o S S
%then flag=1 %and %return | ;!_'- f‘ile does not exist

#if dblock entry(index) ofac#0 %c ; - SRS I £
%then flag=1 %and %return ;1 file offered Lo i SR
dblock entry(index) ownap=mes pari&k'17"’ ;! permissions owner - 0
dblock - entry(lndex) othersap*mes paru>>8&k 7' ;! permissions others S
writedBiock B ;! write dblock back = S

, fl{
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groutine get file names and information
%integer néxtdblk,ownerid,index,i

ownerid=zid(mes_id)
mes_name(3)=mes_name(3)>>1//800%1600+ownerid
%if %not file exists(mes name,index) %c
| fthen flag=1 %and %return
- filelength=dblock entry(index) length
fblock=0; nextpos'U'full false -

| '-. nextdblk=1

Send

funtil nextdblk=0 %cycle
getdblock(nextdblk)
iz1;entry==dblock entry(1)
%untll entry status&endmarker#0 %cycle

- 3! set owner name

;1 dfile does not exist

! read'directory'block

%if (entry status&perm#0 %or entry status&tent#0) %c
#and entry name(3)-entry name(3)>>1//800%1600=ownerid %start

putword (entry name(1))
putword(entry name(2))
putword(entry name(3))
putword(entry length)

|

i

putword (entry ' ownap!entry'othersap<<8)

putword (entry crdate)
putword (entry lastacc)
putword(entry numacc)
putword (entry ofac)
$if flagi#0 %fﬁén freturn
%finish
izi+1jentry= dblock_gntry(l)
© %repeat
. nextdblkzdblock nextdblk
frepeat |
putword(0) . |
%if‘flag 0 ‘#then transfer buffer(write fblock)

froutine offer file

” _%integer index

;! file belongs to user

;! put information
;! 1nto dfile

;! dfile too short

y ! next dblock

,! wrlte last block \

mes name(3)=mes name(3)>>1//800*1600+md(mzs.id) 3 ! set owner name

#if connected(index) %then flagz2 %and %return
2if %not file exists(mes name,index) %c
~ %then flag=1 %and %return
~dblock entry(index) ofac-meq_paru
 %if mes parl#0 %start
- dblocl] entry(index) ownap_o
dblock entry(index) “othersap=0
%else
dblock_gntry(lndex) ownap_allmod |
%finish | - :
writedblock

;! file connected

g

;! file does not eXisth

;! ident new owner

+ ,! file offered .
;! no one has permiss1on o

;! to use file
,! offer revoked
,! only owner

! permission
! back to disk

T o . . oo o _ ] _ .
[ - : . -, e ) Sl ) . L R ) . i . L ! o . = . Ve L . v, r ' o
! te . . F © . : . . I .o L . P ’ : v L ! v \
. Eal e Y - T LD T T L - v L Torer . : - LR . . . . ’ . ' .t . ., v '
. .- - ot orabbmeen ik v i - o " i L s, [ 'ﬁ-l'.. a u L - L - ] - . . T N . . P S
LR S P - T (I CONL I e e U A PP, v el S Y - LI ar, .
e s PR e 1 = i s 2t M Yar Ty e mm o rr md mhehe s W mh e SETAIE e mfst R A8 R 1 AR b ® 1 .
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%integer index

¢if %not file exists(mes name, 1ndex) y T

~ %then flag=1 %and %return __  ;!_file does not exist
Bif dblock-entry(lndex) ofac#id(mes_id) %e S, .
4then flag=1 %and %return _ ;! not Of‘f’ered to user

dblock entry(index)_name(3)= %c i
dblock entry(index)_: name(3)>>1//800*1600+bd(mes 1d) ;! set new owner

dblock entry(index) . ownap=al lmod 1 new owner all perm.

dblock entry(index)_ ofacxo : ' offer/accept word

wrltedblock : . ,' ;!.back to disk
%end ' '

%1ntegerfn extend
%1nteger half newstb,newend savest, savelink,i

3if highdblk=dblock numdblks %then %result=1 ;! directory overflow

hal f=dblkend//2+1 _ ,
newstb=dblock startfiles o - ;1 startblock
gfor i=1,1,half-1 %cycle o L, T
- newstbznewstb+dblock entry(l) length 3! in new dblock
frepeat | | | [

nnewend=half
while dblock entry(newend) status&perm=0 %and zc R
dblock entry(newend) status&tent=0 %cycle ;! look for first

newstb=riewstb+dblock entry(newend) length ;!_permanent or
newend=newend+1 | ;! tentative file
 %repeat - _ .
savest=dblock entry(newend) status 3! new end position
dblock entry(newend) status=zendmarker | +1 shortened dblock

savelink=dblock nextdblk

dblock nextdblk= h1ghdb1k+1 J | R
writedblock - ;! write it back
dblock nextdblk=savelink : - -
dblock startfiles=newstb

dblock entry(newend) status=zsavest

%for i=1,1,dblkend-newend+1 %cycle move rest of entries -

1
;!
dblock entry(l)*dblock entry(newend+1-1) - 3! to top of
$repeat - = 3! new dblock
dblklncore-hlghdb1k+1 +1 new dblock number.
writedblock ! write new dblock
‘getdblock(1) s 1 get first dblock
-dblock h1ghdb1k~dblock highdb1k+1 1 highest dblock in use
writedblock 31 write first dblock
;:jsuccess

#result=0

%fend
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%integeffn date

%récordformat clmesf (%bytelnteger serv source,%lnteger service,msec, %c
mlnsec dayhour,yrmon)

4record (clmesf) clm

%externalroutlnespec sve (%record (clmesf) $name clm)

clm serv clock -
clm.source mes_service
~ clm service=curtime | L - -
“sve(elm) .1 get current tlme
| %result*((clm yrmon>>8&k 77'=T2)&k'37 ') ! (clm.yrmon<<10&k'76000 ) %c
T(clm dayhour>>3&k'1740 ) s 1 put 1t in right format

fend

froutine getdblock (%integer dblk)

%$if dblk#dblkincore %start ;! dblock not in core
diskmes serv=disk | | |
diskmes sourcezmes service o - o |
diskmes service-read'toaddr s ! read to address
diskmes drivezdrive | - | |

!

' start block on disk

 diskmes diskad= 2*dblk+dofset !
- diskmes address==dblock 3! start address dblock
- diskmes length=2 . ;1 2 blocks | |
sve(diskmes)
dblkincore=dblk ;| remember dblock in core
4finish o o

%end

‘ . | - ” ym&bmaﬁbzrf7rj
~ %routine writedblock _ 51 /i.‘WQ '

diskmes serv-disk
‘diskmes source=mes service @ S .
diskmes servicezwrite!toaddr st wrlte to address

diskmeé:ﬁiskad*2*dblkincore+dof3et - ;! start block on disk
diskmes address=zdblock - ;! start address dblock
diskmes lengthz=2 | s! 2 blocks

| svc(diskmes)

%end

%predicate file exists (%integerarrayname name,%integername index)

%integer nextdblk,i

nextdblks=1

funtil nextdblk=0 %cycle - -
getdblock(nextdblk) 3! read directory block
diskad=dblock startfiles - ;1 start block files '

iz1;entry==dblock entry(1)




Dec 1 11 05 1978 filsys i Page 13 S e AR S |
 funtil entry status&endmarker#o #cycle . Bl
- Rif (entry status&perm#0 %or entry status&tent#O)%and %c ;
entry name(1)sname(1) %and %¢ 1
“entry name(2)=name(2) %and %c J
entry name(3)*name(3) %start
index=i" . |
Ztrue 1 file exists - _ R
#finish | | | | e |
diskad*diskad+entry length ;! increase start block |
izi+1;entry=: dblock entry(i) - | |
%repe at a
nextdblk=dblock nexbdblk 3! try next dblock
Zrepeat
%fal se . s! file does not exlst
%end

SrOut'i'ne' comprdblock

%integer i,j

i=1; yentry==dblock . entry(1) | 3 | _ DR 'ily
funtil entry statUs&endmarker#0 #cycle _ P S B
#if entry status&empty#0 %start . | empty entry

%if dblock entry(i+1) status&empty#0 %start
entry 1ength~entry _length+dblock entry(i+1) length
! combine consecutive anpties

=i+ . - e .
funtil dblock entry(J) status&endmarker#0 %cycle - _ B

dblock entry(j)=dblock . entry(j+1) - 3! compress dblock |

J=j+1 - g

#repeat i

fcontinue J

#finish I

%if entry length= 0 %and i>1 %c ?

%and dblock _entry(i-1) status&permi#0 %start o SR

- 1 destroy mpty entry “of 1ength 0 follow1ng permanent entry o

- J=1 L _ o L

Tuntil dblock. antry(J) status&endmarker#o %eycle o S o

dblock eﬁtry(J)-dblock entry(,3+1) ;! compress dblock_ L

j=j+1 | o | | ~ i

¥repeat R

- fcontinue B

#finish | N
#finish ' | ' ' L o
izi+1jentry=zdblock entry(i) - 3! next entry |
¢repeat SN | | - | .
dblkend=i B | - ;1 end of dblock | it
| - | | L
kpredicate connected (%integername index) }i}é
“%integer ptr _i f
''''' | 15
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ptr:files o | ;! pointer-to files

while ptr#0 %cycle ,
4if file(ptr) name(1)=mes name(1) %andc

file(ptr) name(2)=mes_name(2) %andc
~ file(ptr) name(3)=mes_name(3) %start

' - index=ptr ~ ;1 pointer to information
3 - %true | | | | 1 of connected file
%finish , - _
~ ptr=file(ptr)_next
~  %repeat o '
‘$false ;1 file not connected
%end

~ $predicate file in’virtuél~memOrY'
%integer fptr,i,J .

‘gfor i=0,1,1 %cycle '* +1 look in io segments
9for j=0,1,2 %cycle o | - 3! subsegments
fptr:segtable;;oseg(1)_§ubseg(j)_fileptr '
2if fptr#0 %andc o
~ file(fptr) name(1)=mes name(1) %andc
file(fptr) name(2)=mes_name(2) %andc
file(fptr) name(3)=mes_name(3) %start
. segind=1 +1 indicates segment
subind=j | | ;1 indicates subsegment
 joseg==segtable ioseg(i) B -
subseggzioseg_subseg{j)
fileptr=fptr R
- %finish
~ %repeat
%repeat

%for i=0,1,7' %cycle- o - 31 look in other segments

fptr=segtable seg(i)_fileptr

%if fptr#0 %andc |

"~ file(fptr) name(1)=mes_name(1) %andc
file(fptr) name(2)=mes_name(2) %andc

file(fptr ):nane( 3)=mes name(3) %start

segind=i | | +1 indicates segment
subind=-1 o 3! for check
fileptr=fptr |
ftrue
%finish '
%repeat : - o
‘%false ;! filenot connected

| 31 by process
%end

‘#predicate permission (%integer ownpermiothehperm)aaf

e
A !
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%constbytelntegerarray modeblt(O 3):1 2 4 8
#integer mb _ _

mb=modebit (mode)
#if mes name(3)-mes. name(3)>>1//800*1600-1d(mes _1d) Z%start
Pif ownperm&mb#o %then htrue - 3! user is ownner

%el se

%1f*otherpenm&mb#0 %then %true | s ! user not owner
#finish |

2fal se
%end

m fpredicate room in virtual memory (%integer case)

! case=0 - no room released
! case=1 - room released

%integér-blk'stblk s

%if segment<*l %and startup-false %start 3! io segment

%if case=0 %and segtable.loseg(segment) numbflles-3 %then %false'..

stblk=mes par4>>38k'17' ~ -
#for blk=stblk,1 stb1k+length-1 fcycle
- %if segtable ioseg(segment) block(blk)#free fand %c
%not ( case=1 %and %c
| subseg start<-b1k<subseg start+subseg length) [7y
%then #false ' _

frepeat . _ o -
felse ' ;! other segment
- #%for s=segment,1,segment+(length-1)//16 %cycle

- %if segtable seg(s) _fileptr#0 %and %not (case=1 %and %c

 segtable seg(s) fileptr segtable seg(seglnd) _fileptr) %c
%#then %false
%repeat
- #finish
%true

;1 startblock 1n segment ~

%end

4routine insert file information |
%integer.neW“.':
 newzfreefiles - ' — 3! first element-freeliSt'

freefileszfile(freeflles) next |
Pif files#0 %then flle(files) preV*new

file(rnew) prev=0 | | | 3! no preViéus'file,on'list- .

file(new) next*flles |

files=new - ""f' ;! put file at head of list

file(new) name(1)—mes name(1)
file(new) name(2)*mes . name(2)
file(new) name(3)=mes . _name(3) |
file(new) length=dblock _entry(index) length - |
- file(new) ~diskad= =diskad ;! start block on disk

;! reset head cell freelist
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'flle(new) users~1'

file(new) cwnap_dblock entry(1ndex) ownap s 1 owner access penmlssicn
file(new) othersapzdblock entry(lndex) othersap ;! cthers access

file(new) mode=mode
file(new) blksptr=0 1 no blocks connected yet-

%if segment>1 %or startup=true %c
%then segtable__seg(segment) fileptr=new
fileptr=new |

%end

4routine return file information

file(fileptr) users-flle(fileptr) users-1

- %if file(fileptr)_ users=0 %start ;1 last user of file .

9if file(fileptr) nexti#0 %c - S |
%then file(flle(flleptr)_pext)_prev=file(fileptr);prev u

if files=fileptr %start - 31 first element
f11es~f11e(f11eptr) next _ ~
 %else | +1 in between -

| file(f1le(f11eptr) prev) next*flle(flleptr) next -

%flnish N o |

file(fileptr) next= freeflles | s record to freelist

freeflleS*fileptr - - | -
2finish

| %end

ircutine 1nsert block 1nfcrmaticn

%integer ssin s,total, len blk new,first,pdr

2if segment<*1 %and startup-false %start -1 jo segment
ioseg==segtable ioseg(segment)

ssin=0
while ioseg subseg(351n) flleptr#O %cyc -

” ssinzssin+l . ;1 search unused
Prepeat S '_subsegment
subseg==ioseg_ subseg(381n) S . . '

subseg flleptr*flleptr
‘subseg_start=z(mes_ par4>>3)&k'17'
subseg Tlength=length
‘subseg diskad= file(fileptr) d13kad+startblock |
¢for blk=subseg start,! subseg start+subseg length-1 %cycle
ioseg | blcck(blk) fil o +1 indicate file
Zrepeat |
ioseg numbflles_lcseg numbfiles+1
ioseg copy ok=fal se
felse
sz=segment
total=length
Tuntil totalz=0 %cycle . -
9if total>=16 %then len=16 %else lenztctal
total=total-len - |

;! subsegment used
1 disk copy not ck
-1 other segment

1 from this segment
1 onwards

‘ﬁ'ﬂ"
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_blk-flle(flleptr) blksptr ;! connected blocks -
#while (blk#0) %and (block(blk) file block#startblock %or %c

block(blk) length#len) %cycle
blk-block(blk) _next
~ %repeat

2if blk#O %start Y block already connected

block(blk) users= block(blk) users+1
pdr=block(blk) pdr
segtable seg(s) blockptrz=blk

- %else
new=zfreeblocks ;1 first element
freeblocks=block(new) next ;1 from freelist
first=file(fileptr) blksptr ' flrst element
%if first#0 %then block(flrst)_prev-new ;! blocks list
‘block(new) prev=0 ~ ;1 new one first one
- block(new) next=first ;! on list |
flle(fileptr) _blksptr=rew
block(new) users~1* - ! number of users _
%if mode<2 %then pdr=2 %else pdr=6 ;! page descriptor
pdr=pdr!(len¥*8-1)<<8 ;! register :

block(new) pdr=pdr
block(new) diskad=file(fileptr) dlskad+startblock
block(new) file block=z=startblock
block(new) _length=len
block(new) _Status=out core ;! not yet in core
block(new) users in core=0
segtable seg(s) blockptr*new
- %finish
~ userapr(mes_id-lowuser) pdr(s)=pdr

startblock=startblock+len ! startblock next one

’
segtable seg(s) fileptr=fileptr ;! set file pointer
segtable seg(s) statUS*out ;! set segment status
S=s+1 _
frepeat
- #finish

'%routine return blocks
%integer blk'fileptr s 

%if segind<=1 %and startup_fslse %start ,! io segment
®if segind=1 %then svc to disk(write. ySubseg diskad, %c
-~ block(segtable seg(segind) blockptr) stblk%subseg start, %c
subseg length)
kfor blk=subseg start,1 ySubseg_start+subseg_length-1 f%cycle

joseg block(blk) free -7 s1 release blocks
Frepeat . | - . _
subseg fileptr=0 '- 3! release subsegment
ioseg numbflles*ioseg numbf11es—1 :
felse ;! other segment |
fileptr=segtable seg(seglnd) _fileptr ;! return all connected
S=segind - ' blocks from this file o

%untll segtable seg(s) flleptr#fileptr %cycle

= i b —— %
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-_segtable seg(s) f11eptr~0 . ' |
blk=segtable seg(s) blockptr ;' points to block
bloek(blk)_ _pdr= blodﬁ(blk)_pdr userapr(mes _id-lowuser) pdr(s)
. save wrltten into bit
userapr(mes id-lowuser) pdr(s)-o . |
block(blk) Users in coreésblock(blk) users in core-1 | _
%if block(blk) _users in core=0 %start *! last user in core
block(blk) status=out core |
2if block(blk) _pdr&written bit#0 gstart ;! has to be ‘saved
block(blk) pdr=block(blk) pdr&(\wrltten bit)
“sve to diSk(write,block(blk) dlskad block(blk) stblk, %c
- block(blk) length)
%finlsh
release core(block(blk) stblk block(blk) 1ength)
4finish
block(blk) users=block(blk) users—1 3] 1ast user
%if block(blk) users=0 %start - _
4if block(blk) next#0 %c
~ %then block(block(blk) next)_prev~block(b1k) prev _
$if file(fileptr) blksptr=blk %start ;! release block
 file(fileptr) blksptr*block(blk) next _
felse -
block(block(blk) prev) next*block(blk) next |
$finish | |
 block(blk) next*freeblocks o 1 back to
freeblocks=blk | S 3! the free list
$finish | | - - |
szs+1
frepeat
#finish
%end

Ybyteintegerfn nextbyte

o %integer'byte .

- %if nextpos=0 %start | 3! read a block
~ transfer buffer(read,fblock) o '
fblock-fblock+1 |
#finish - . o
byte= bufﬁEr(nextpos) ' 1 get a byte
nextpos=(nextpos+1)&511 ;! next position
fresult=byte J o | .

%end

;'%routine Putword(%integer word)

9if fullztrue %then flag*2 %and %return 1 file full
buffer(nextpos)=word&k' 377' | 31 put word into buffer
nextpos=nextpos+ | | | |
buffer(nextpos)=word>>8

nextposznextpos+1 |
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9if nextpos=512 %start :1 file buffer full
nextpos=0 - - o
transfer buffer(write,fblock) :1 write block
fblock=fblock+1 - | |
9if folock>=filelength %then full=true ;! file full
%4finish | |
%erd

4routine transfer puffer(%integer service,block)

4recordformat diskmessage (%byteinteger serv,source,service,drive, %C

- %integer diskad,%byteintegerarrayname address,%integer-1ength,mark)
4externalroutinespec SvC (4record (diskmessage) %name diskmes)

grecord (diskmessage) diskmes

 diskmes serv=disk

- diskmes_aourcezmeq_service | |

'-diskmes_pervicezservice!boaddr 1 write to address
diskmes drive=drive - . .
diskmes;ﬂiskad=diskad+block - +1 start block on disk
diskmes address=zbuffer | .1 start address buffer
diskmes;;ength=1 | s1 1 block |
sve(diskmes) -

%end

4routine svc to disk (%integerservice,diskad,stblk,length)

-%recordformat diskmeSSage (%byteintegerserv,source,service,drive,%c
| | %integerdiskad,sﬁblk,length,mark)
grecord (diskmessage) diskmes . |

diskmes serv=disk

diskmes sourcezmeS_Serv ice

diskmes_pervicezservice ;1 parameters
~ diskmes_drive=drive | -
diskmes_diskad=diskad

diskmes stblk=stblk

diskmes;lengthzlength

svc(diskmes)

%end

4routine release core (%integer stblk,length)
4recordformat message (%byteinteger serv;source,%integer_service,,%c
_%récord (message)més
;mes.servzccre manaéér -

mes_sourcezdisconnect . i
mes_servicesrelease ;! release

stblk,length,Paru,paéS)x'jw;:,;a;‘fgé

e LAt T
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-mes_stblk=stblk | S ;! from stblk onwards
mes lengthzlength | : 3! length blocks
- sve(mes) _ | _

4end

BAERT T T T T
'!*.*'login-ﬂﬂﬂ
| 3HIHIE0 3600 30000 30 20

%mOutine.user login

! Wher, a user process is started, the files seg0,segl,segb and seg7

! are connected in ru,rwi,rwu and rs mode in the segments 0,1,6 and 7.

! Seg and segrnum contain the RADIX 50 constants for these names,

! basepard4 contains the other relevant parameters for the connect.

! System is the owner id of the system manager scratch and object

! are extensions.
-%constlnteger seg=k'073617" -
‘9constintegerarray segnum(1:4)=k'163500',k'140700',k'160400',k'135600'
f#constintegerarray basepard(1:4)=k'407',k'1001°',k"’ 1006' - ‘
fconstinteger system=k'1421'

%constinteger scratch=k'73300"

#constinteger object=k'56700'

finteger unum,consol,i

9if %not identification ok %then flag=1 %and %return ;! not admitted
- %for unum=lowuser,1,highuser %cycle |

%if id(unum)=ident %then flag*Z %and %return ! already logged in
%repeat ) | . - S |
9if ident=system %start ' | s ! system manager

unum=lowuser c S o
felse _ _

- %for unum=lowuser+1,1 hlghuser %cycle ;! search free _
%if id(unum)=0 %then %exlt - - ;! service number

%repeat | | - | |
#finish | o
%if id(unum)=0 %start _ R ;! found

- id(unum)zident - - - _

felse : 3! not found: L
- flag=4 %and %return _ ' - 3! too many users . .
#finish * - ' L
startup=true = SR ;! indicate startup
consolz=mes id ' ;! console service
mes idzunum - ;! service number
ifor i=1,1,4 %cycle - L B

mes name(1)-seg e - - ;! connect the

mes name(2)-segnum(1) - o ;! base files =

mes_parizbaseparl(i)

$if i#1 %start o - | N
mes name(3)zscratch+ident - ;! scratch file
mes par5=0 _ _ 1xe

rel se ' | - S T

- mes name(3)-object+ﬁystem_ ;1 cli+perm
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mes _parb=1
%finish
connect file

- %if flagil0 %start
| ‘disconnect base files

id(wnum)=0
startup=false
mes- id=consdl
flag=3
- %return
#finish

frepeat |
startup=fal se
rep id=unum

rep source-login
rep flag=consol
rep par2=ident
rep pari=0
send(rep)

rep idsscheduler
rep .  sources=2

rep flag*unum
send(rep)
rep_parZ=unum
mes id=consol

dend

%predicate 1dentiflcation ok

+1 starts at block 1

connect error
disconnect
already connected
" base files

: e Wws W we we
e SaB SulD Sud Ve

send message
to user
console id
user 1id

W e e e
fEl Pl sy Sl

send message
to scheduler
service number

“ e e
. Sl el saEp

- .

1 service number

%constintegerarray passwdfile (1: 3)*k 62073' k! 75134' k163421

_%constbytelntegerarrayname-memory-o

%integerpindex'adr'cﬁar ,namelength,found,ch, count ,first,second

$if %not file exists(passwdfile,index) %then %false
fblock=0;nextpos=0

adr=mes_nrame(3)+mes parl

found=false
namelength= nextbyte

#while namelength#0 %cycle

char=0

pif namelengthzmemory(adr) %start

found=true

%for char=1, 1,namelength %cycle
%if nextbyte#manor'y(adr+char) %C
#then found= false %and %exit

Irepeat
%#finish

%for count-char+1,1,namelength %cycle

ch=nextbyte
%repeat

2if found=true %then %exit
#for count=1,1,6 %cycle

! address of given name

length of first name o

;! compare lengths

;! compare characters

*! rest of characters.

;! password and id

reply to console .

e om -n-l—-—-—'rl"_;_“"'
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ch-nextbyte.

#repeat | - B : o
| namelength*nextbyte | | - SR =
frepeat - _ o N
$if found=true %start R | | - TR
- adr=mes_name(3)+mes_par5 s address of password o

- first=9681 ' first part encoded password'~ |

%for char=1, 1,manory(adr)//2 %cycle
first-*(f’1rst+13*memory(adr+char)) ! '73519

-%repeat _ _

second=1869 | 3! second part

%#for char= memory(adr)//2+1,1,memory(adr) %cycle

second= (second+1T*mﬂmory(adr+char))"91537 R e

frepeat o - R

%if nextbyte=first&k'377' %and nextbyte*f1rst>>8 %and %C T

nextbyte=second&k'377' %and nextbyte=second>>8 %start o S

ident*(nextbyteik'140')*u0+n9xtbyte4k 140' - ;! ident in RAD 50 | o

- %true | _ 3 ! success . L

- %finish - - - - S

#finish ' - - R -
%#false | | | | | | .

%end
0300300 3000 360000 3600 96 06 0 0

1%%% rocover #&#
R ITITIITTy

¢routine recover

%integer procnum

%if mes name(1)&1=0 %start ;! set recover registers R
recov info(mes id) r5=mes name(2) *
recov info(mes id) sp=mes name(3)
recov 1nf0(mes id) _pc=mes_parl

%el se
procnum=mes _id-usminup

rep_par2zproctab(procnum) r5 ;1 o0ld r5
rep_par3zproctab(procnum) sp ! 0ld sp
rep_paridzproctab(procnum) pc y! old pe
rep_parbzrecov info(mes id) r5 ;! new r5
~proctab(procnum) sp=recov info(mes id) sp ;! new sp
proctab(procnum) pe=recov info(mes id) pc ;! new pc | -- S
proctab(procnum)”_asleep=recov N
~ segtable==segmenttable(mes id-lowuser) = | |
#if mes_name(2)#k'177777' %c _ ' T
#then disconnect normal files ;! clean virtual memory |
flag=mes name(2) | ;! error number | f
$finish ' o X i
%end I
Bl i
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|#¥#% Jogout *¥¥
C PRI

groutine uSer logout

segtablexz segmenttable(mes id-lowuser)
disconnect normal files | )
startup=true | o s
disconnect base files | | | T |
startup=fal se - _ B o B ¢
segmenttable(mes_id- lowuser)*O - _ o g !
~ id(mes_id)=0 e - S - TN
" recov Info(mes_id)=0 e BRI |
proctab(mes 1d-usm1nup) asleep-logln | ;! process asleep on login R
rep 1d-schedu1er | . 3! message to scheduler - A
rep flag*mes id o o | a | e

send(rep) _ ' | SR

[
i 1 '
- il e d | R s, s, LS.
ES i mia ms ] W I L - 4 P

dend

e i, e e B B, fl o D R |

#routine disconnect normal files

L

%integer fptr,i,j | - h .+iy-1 ;, o

%for i 0, 1 1 %cycle - ;! disconnect files T SR
%f‘or j 0 1 2 %CYC].e ’! f’rom 10 Segment . _ | L v N
fptr-segtable ioseg(i) subseg(J) flleptr | | | L
 ®if fptr#0 gstart = SRR PR R
segind=i - ' R

“subind= ] -
ioseg= segtable ioseg(i)
‘subseg==ioseg subseg(j)

fileptr=fptr

- return blocks
~ return file 1nﬂormat1on
#finish | | - | - S
%repeat | | . | o | N 5]
f#repeat 3 | .. . e
#for iz2,1,5 %cycle - ;! disconnect files ’ | .
fptr=segtable seg(i) f11eptr- ;! from other segments

%if fptr#0 %start | - e |
- segind=i | R TR S o R
fileptrﬁfptr - T o Teem e i ' | *   - o  u€ﬁ,
‘return blocks . | S | SR S

_ return file 1nfbrmat10n
2finish

%repeat o S - -
rep id:scheduler B B | ;! message to scheduler e BRI
rep _source=3 | S el
send(rep) | &

’
MRS PPOP I S, SR LA TRPPOE DT P Tar W W AT PR, W 1 UV P

- - - ——
e il 1t i VL L, il i LIS, il o o it iy i e

el e

il 8 AN el SRS AR e e AL i T 8 A

N - :
e i, Pl Lt st el T A e ST




.\Decﬁ111:©51978 filsys.ifPage'Eh

droutine diSCOnnect base files
finteger fptr,i,j

%for i=0,6,6 %cycle . ~ 3! base files in
%for j~1,1 i+1 %cycle | ;! segments 0,1,6,7
- fptr=segtable seg(j) fileptr - B
2if fptr#0 %start
fileptr=fptr
segind=]j
return bloecks |
return file information
$finish
- Frepeat
%repeat |

9end

$routine initialize
4integer i

%for i=0,1,hminl %cycle | | o
- Segmenttable(i)*O' | | s 1 segment table

%repeat |

%#for i=0,1,maxblock %cycle | o _- '
block(1i)=0 ' ;! blocks list

| block(i) next=i- 1 | |

Frepeat _

block(0) next=0

freeblocks=maxblock -

$for i=0,1,maxfile %cycle L s

~ file(i)=0 . ;! files list
file(i) next=i-1 o o B

grepeat

file(0) next=0

freefileszmaxfile ' | R

files=0 | 3! no files yet

%for i=lowuser,1,highuser %cycle |

- id(1)=0 1 1dent1flcatlon
recov 1nfo(1) =0 ! recovery'infbrmation

%repeat |

dblkincore=0 | » ';! no dblock 1n-core-

startup=false |

%end

~%endofprogram
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- 1#%% console handler %*%#

LI rer e e
'%control k'100001"
%begin

frecordformat message (%bytelnteger 1d consid, %integer service,par2,par3, %c
_pari,par5) . e

%recordformat reply (%byteinteger id,source, %$integer flag,par2,par3,par4 %c _ el
par5) | |

4recordformat login message (%bytelnteger id,source,%integer flag,servnum,%c
Ibyteintegerarrayname buffer,%integer name,passwd)

frecord (message) mes
$record (reply) rep
frecord (login message) logmes

%recordfbnmat console registers (%1nteger istatus,ibuffer,ostatus,obuffer)
: %recordfbrmat console descriptor (%record(console registers)%name-address %c
- 4integer ident,max line width,delete char,sema number,%c -
dmasignal ,mode,output address,output map reglster, %e
number of’bytes,line width, state-dma output status user)

fconstinteger highest consolez5
%externalrecord (console descriptor) %arrayspec condes(O-hlghest console)
frecord (console descriptor) $name console

#recordformat segmentformat ($byteinteger fileptr,blockptr,status)
| %recordfbrmat subsegformat (%byteinteger fileptr,start,length, %c
%2integer diskad)
%recordfbrmat josegformat ($byteintegerarray block(0:15), %c
| Zbyteinteger numbfiles,copy ok, %c
- %record (subsegformat) %array seg(0:2)) | )
%recordfbrmat segmenttablef (%record (segmentformat) %array seg(0:7), %c B | E
| #record (iosegformat) %array'ioseg(o 1), %c o T
%lnteger handler) , |

 %constinteger 1owuser*k'31'

- %constinteger highuser~k'37' - D
fconstinteger hminl=6 S B highuser-lowuser -
#externalrecord (segmenttablef) karray %spec segmenttable (0: hminl)

%oonstintegername upar6-k'17765u' .
frecordformat active page registers (%integerarray par,pdr(0:7))
~ %externalrecord (active page registers) %arrayspec userapr (O: hminl)

fexternalroutinespec waitsema(%integer semanumber) .
fexternalroutinespec receive (%record (message) %name mes) T T e §
%externalroutinespec send (%record (reply) %name rep) | »
2externalroutinespec sve (%record (1og1n message) %name logmes) - ;.

#predicatespec input available ' | - ﬂ‘ﬁi
fpredicatespec end of block ' *
groutinespec start output
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ﬂ%roﬁtinespec release output area
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—_—

4routinespec process character (%integer char)
#routinespec put character (%byteinteger char)
groutinespec check buffer full

$routinespec block complete

froutinespec echo (%byteinteger char)
froutinespec printchar (%byteinteger char)

%routinespec outputchar (%byteinteger char)
~ %routinespec print (%byteintegerarrayname string)
froutinespec get ready for copy input ! -

#routinespec copy input

- §routinespec copy block (%1nteger numbchar)

froutinespec initialize

dconstinteger false=0
%constinteger truez1

%#constinteger asciiz=0 ' ;! ascii mode
%constinteger raw=1 ;! raw mode
%constinteger-unusedzo- I possible states

~ %constinteger name=z1

%constinteger passwd=2
fconstinteger rest=3
fconstinteger input=z4
fconstinteger outputz=5
%fconstinteger inshead=6
fconstinteger outwinp=7
%fconstinteger 1nwoutp*8

$00nstinteger dma:O B o ;1 indicate where an interrupt
-loonstinteger-signalg1 - ;! from output goes to
%constinteger cr=k'15" - .'., - ;!specialcharacters' |

fconstinteger 1fz=k'12"

%constinteger bszk'10'

fconstinteger cancel=k'25’
fconstinteger tabzk'11’
fconstinteger eot=l
%constinteger etx=3
fconstinteger bell=7
%fconstinteger esczk'33'

.
)

%oonstinteger scheduler*3 | - _ ;! scheduler service number f;f
fconstinteger loginszd - . o s ! login service humber
fconstinteger recoverz60 - 3! recovery service number

%oonstbyteintegerarray name prompt (0 7)-7 ,er,1f,'n','a’, 'm' et 1s! .f
%constbyteintegerarray passwd prompt (O: 7)-7,'p 'a','s','s','w’', 'd' e
fconstbyteintegerarray name too long (0:17)= 17,cr 1f 'n','a','m','e',' ', %c
Itl 10l Iol I | 111 |o’ lni"s"cr lf
%constbyteintegerarray passwd too long (0: 21)*21 cr, 1f 'p!,'a’,’'s,'s', %¢c
- lwl lol frl ldl 1 lti ‘lo' lo'. I ll' iol lnl Tg"cr 1f'
%constbytelntegerarray illegal (0: 27)*26 '1' '1' '1', 'e’,' ','a' 'l' o, %
/ 'n' 'a' |m1 'e' | B 'o' 'r‘l t 1 'p a' 'S' 's' Iw’ 'O! 'r' !df’cr’lf 0
%constbyteintegerarray already logged in (O: 19) 19,'a' '1' 'r' 'e' 'a’ , k¢
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$constbyteintegerarray continue (0:11)=10,'c','0','n', 't",
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'd','Y'!' ':’l'i'O'a'g'i' 's'e"‘d'it_'Yti'!'n"crilf |

Jconstbyteintegerarray base file (0:17)=17,'b','a','s’,'e'," ','f','i', %
o ' S 1Y, tet,t Yy tet, e, 'Y 00, It yer, 1

Fconstbyteintegerarray tooémany'users (0:17)=16,'t','0','0',' ','m','a', %c

o Ipt, 'y, l,lu!,tsl’!ef,lrl’Isttcr’lf,o

fconstbyteintegerarray wait (0:9)=9,cr,1f,'w','a’,'i",'t","!', cr,lf
‘i','n','U',.'e',k

cr,1f,0

- %byteihtegerarray i nputbuffer (0:255)

Ybyteintegerarray lengthblock (0:255)
%2integerarray saveinput (1:10)

4byteintegerarray promptstring (0:8)

%integer flag,ident,src,echotmode,delmode,passwst,bufferfull,eoi,%c -
,start,lineptr,linelen,charptr,numbblocks,inaddress,maxinlength,%c

| firstblock,nextblock,1eninpgsihdex,outblk,OUtlen,i

4switch userserv (0:7)
%4switch consserv (0:1)

2switch in (unused:inwoutp)
4switch out (output:outwinp)
%switch £1(0:4) T

%cycle

receive(mes)
consolezzcondes((mes _consid-10)>>1)
f1ag=0 | o
ident=mes id
srczconsole ident -
%if ident=console user %start
9if mes service&7>5 %then flag=3 %and ->exit %c
. | 4else ->userserv(mes_service&T7)

;! identification” f

;! from user

-'%finish'

%if ident=console ident_%then ->consserv(mes_service) ;1 from console

;! from scheduler:

9if identzscheduler %start _ cheduler: |
;1 segment O in core

%if mes service=0 %start
rep=0 o
copy input .
ident=console_user
->sendrep -
2finishelsestart -
outblkzmes parZ;outlen=mes par3
console output addresszk'150000'+mes par2¥512
console output map register=userapr (console user-70)_par(1)
~ console number of bytes=mes par3 | |
%if console statefinahead ¥start - ;! start output
- start output o S S - )
 %else R SNEE L - ;! state=zinput while
- console stateszinwoutp - | ;1 output pending
gfinish |
-~ %eontinue
%finish
#finish -

1 copy input to
! user area

: I
Y
T
- e e b e Hh 2T

- - *
e " o ; ” -
L T T . b e T T .

;! point,_ef'j descriptor

3
R L

T T T oF m:&;m:h,n-} '_',.'..f'

.'l.h.;f:hn-"-q L“n}kl

E T
-u.?'.,'m-..-'..'".'..qﬂw.'..:n.-. R A e L

" )
o FLY. 1 = e o : : .
e A L L N USRS O | J R S S Y LN

= - ;L - Lt .
T T -
e e e 2 e T o e B e s ol

N .
kel e gl e e

o ey

et L
i 4'\. . -_-I. a -
N} i . - . , - -
._._._ - ] . ol - ’ " ) )
R [ o ] LKL F B ¥ - -7
T R R ' ' &
< i i . -~ - 1_. B & . 5 e - 5 - r :'-_
Sy i ST " "\ ’ SR
Arene ] o . \ . . . w ; ; .
. . . = . L B . b . . -J " -
Al E‘ r T - L — . S L . a0
LT b M”hm-w : e PR T ’ et i e
ST LT RO B0 . e e J.'-;-—? LSRR ¥ i, SHTTIRON R W ST ot .
L : : .

e
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userserv(1):

userserv(2):
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%if‘mes servicez0 %then ->userserv(0) - s 1 open service
flag=1; ->ex1t | B | . ;! already opened
userserv(0): %if console state-unused %start ! open
| ~ console sStatez=rest - : | |
~ console user=ident - 3! user identification
- initialize - 3! initisl values

console dma51gnal*signal

 outputchar(cr);outputchar(1f)

console mode=mes par2&1
 echomode=mes - paﬁ§&1
flag=1. 3! already in use

gfinish’

-vexit

inaddress=mes par2;maxinlengthzmes par3 ,! get input

%if input available %start

get ready for copy input 31 get seg O into core
%else _ _ ;! no input available
#if console state#inshead %start ,! input not busy

console—dmasignal signal = ;! outp. int. to signhal
%if linelen=0 %then prmt(promptstring),! print prompt
$finish ! if no char left after continue
console statezinput f
#finish
%continue<
promptstring(O)-mes service>>8 - 31 set input |
promptstring(1)=mes par2&k'377' ;| request message

promptstring(2)=mes par2>>8&k'377"’
promptstring(3)=mes par3&k'377’

- promptstring(4)=mes par3>>8&k'377'

promptstring(5)zmes parld&k'377!'

 promptstring(6)=mes par4>>8&k'377'

promptstring(7)z=mes par5&k'377"

| promptstring(8)=mes par5>>8&k'377f
o ->exit | |

userserv(3)

userserv(l):

1n1tialize ' | ! ;!tdhange~m¢de
console statezrest N ST |
console modez=mes par2&1

~ echomode=zmes _par3&1

->exit

rep par2=console mode ;1 get mode

rep par3zecm mode

rep pariz0

’“'->sendrep

userserv(5):

bufferfull=false . :1 close

%if console state*output %or console stateaoutwlnp %start

console address ostatus=0 | ;! stop output
release output area | . * .
%finish :

' console_state-tmused

s R e i I Ly
i PR '?’L*-;EW?.N
- g '1-'- e : ’.. 2 i1
- PR R ¥ :
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consserv(0):

in(unused):

in(name):

in(passwd):

console user=0

- =dexit

Bif console  mode=zascii %and mes par2&127=esc %andc
console state>passwd fstart
rep_ idzrecover : | - 3! send message

- rep_ source*console user - ' to recover

rep flag-1 I -e_='! on behalf of user

rep par2-k'177777' I '-,! error code

send (rep) I |

initialize ,! clear 1nput buffer

'%1f console state=zoutput %or console state=zoutwinp %start
-console address ostatus=0 s 1" no more output
release output area |

$finish

console_gtatezrest

%finlsh

%if bufferfull=true %then %eontlnue 3! ignore character
->1n(console state) -

console state-name o - 3! read user name
initialize - . s initial values
console modezascii - ' .
echomode=true | ; o R L
linelen=z1 - o ;! hole for length
print (name prompt) | | - 3! print 'name: %W
%continue - | | '

line reconstruct
line cancelled
end of name
password start
length name
‘read password
no echo

‘hole for length
print 'passwd T

process character(mes par2)
%if linelen=0 %then linelen=1 S
9if inputbuffer(charptr)=1f %start
passwstzlengthblock(0)
1nputbuffer(0)*passwst-2 |
console statezpasswd -
.*echomode~false '1135"
 linelens! ey s
print(passwd pr'ompt)
%continue

We WE W W NME W we we W
SER SaD Cum} LA CED Pem) A 4D owum

%$finish

%#if linelen>21 %start 3! name too long
print(name too long) e |
- console statezunused -~ 3! end of login
#finish B o
fcontinue

process character(mes par?2) .31 line reconstruct
%if linelen=0 %then linelenz1 ;! line cancelled
%#if inputbuffer(charptr)=1f %start ;! end of password
printchar(cr);printchar(1f)
1nputbufﬁer(passwst) lengthblock(1)—2 ! length passuord
logmes id=login - 3! logln service
logmes source=console ident | | o -
logmes bufferzzinputbuffer -5--;! ch,eek_s_@
logmes name=0 - ;! name - _
logmes passwd=passwst . 3! and-password
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in(rest):

in(input):

in(output):

in(inahead):

in(outwinp):

“in(inwoutp):
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sve(logmes)

- %if logmes flag=0 gstart
console user-logmes servnum
initial{ze
echomode=true

console statezrest

%else |

console state-unused
=>f1(logmes flag)

~ f1(1): print(illegal)

Zcontinue
f1(2): print(already logged 1n)
%continue -
f1(3): print(base file)
| %2continue

f1(4): print(too many users)
%finish
%continue

%finish

%if linelen>21 %start
print(passwd too long)
consolq_;tate-unused

%$finish

scontinue

console state=inahead

console ' dmasignalzsignal

process character(mes par2)

2if end of block %or console'mode~raw %c

Z2then console statez rest

. %contlnue

process character(mes par2)

%if input available %start

console statezrest
get ready for copy input
2finish |

f%continue

savelnput(1)_mes par2
sindex=1

console state=zoutwinp

%continue

process charaoter(mes ,_par2)

2if end of block %then console stata:rest + 1 ‘end of a blcck-_,.
%continue

%2if sindex<=9 %start
sindex=sindex+1 o
saveinput(sindex)-mes par2 o

%finish u

fcontinue

process character(mes _par?2)
%if end of block %start

e e B '
ik osenlk &)

__!

. !
3 !

;!

!
;!

s !

admitted

user service
initial values

not admitted

print error message

pgSSHQrd too long

endfof'login

input ahead

outp. int. to signal

line reconstruct

line reconstruct
input available

get seg O into core

save character

-output while '

input pending

line reconstruct

saveinput not full

save character

line reconstruct -
(re)start output
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start output
2finish
%continue

consserv(1): %1f console  stateffoutput %and console state#outwlnp %c
%4then %continue ,!-message after escape or close

 -->out(conso1e state)

oUt(outpUt):4release-output-area
| console state=rest
ident=console user

src=console ident+1

-2exit

out (outwinp) :console dmasighal=signal
| i=1

o , ! output done

;! send message to user

; ! output int to signal

while i<=sindex %and bufferfull=false %cycle

process character(savelnput(l))
| izi+1 -
~%repeat
%1f mes par2=z0 %start
‘release output area
%2if %not end of block gstart
console statezinahead
%else |
console statezrest
$finish
ident=console user
srczconsole 1dent+1
- =Dexit |
%flnishelsestart
%if %not end of block %start
console state*inwoutp -
“%else
start output
%$finish
gcontinue
%2finish

exit: rep=0
sendrep: rep_ids ident
| rep~aource=src |

frepeat

fpredicate input avallable
%if numbblocks>0 %or bufferfull=true %or %c

#false

'%end

e Y W

sl owl. .

s W

‘do line reconstruct

and echo for

saved characters

output done
input busy
input ended

send message to user

line done
do input first

_restart output

(console | mode-raW'%and 11nelen>=max1nlength) %then %true

e ————— ——— g i =
- [ o em i a S .
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Spredicate end of block

42if console mode ascii %and 1nputbuf‘f‘er(charptr)-lf %then %true
2if eoi=true %or bufferfull-true %then %true

%false

fend

4routine start output

 console state=output
console dmasignal-dma
console address ostatuS*k'100'

 %end

.1 output interrupts
;! handled immediately

 %routine release output area

 rep_id= scheduler  _
. rep_  source=5

1 release used blocks
;! 1n segment 1

rep_ flagzeonsole ueer -
rep  par2zoutblk

| rep_par3-out1en
send(rep)

 gend

iroutine prOcess character(%integer char)

2integer tabcount

-1 end of input 'iﬁdicator

eoizfalse
%if console mode=ascii fstart
char=char&127 | - :! parity bit
%if char=cancel %start ! cancel line
2if linelen>0 %start - | g
~linelen=0 |
echo(cancel) -
echo(cr),echo(lf)
%else N
: eutputchar(bell) | 1 no line to cancel
%finish |
. %return
%4finish | |
2if char=console delete char %start 1 delete character
1if 1inelen>0 %start -
1inelen=zlinelen-1. - -
2if console delete char=zbs %start ;1 if backspace
%if echomodeztrue %then printchar(bs) ,' then echo it
%else : 1 else echo Neeeoss\
%if delmode=false %start ' first deleted character
delmode=true |
echo("\')
2finish |
charptr-(11neptr+line1en)&255 |
echo(inputbuffer(charptr)) + 1 echo deleted character

' I 7 "’r’.‘!"'*'.ﬁxﬁ *::::1
. R b
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Frepeat
Freturn
2finish
2if charzetx %start | 3! etx character |
put character(1lf) ! put line feed into buffér;.
check buffer full ;! see if buffer is f‘ull
block complete | ;! end of block |
- %return
%#finish _
2if char=zeot %and linelen=0 %start ;! eot character
put character(0)
eoiztrue s ! end of input
echo(eot) ;echo(cr);echo(1f) - |
check buffer full | ;! see if buffer is f‘ull
block complete | ! end of block -
lengthblock((nextblock+255)&255)-0 s ! make length O
freturn |
%finish | | o
%if char=z1f %then char-cr 1 1f same effect as cr
%else | | | | 3 |
4if char&k'20000'#0 %start ;! break
block complete | ;! end of block
- eoiztrue 1 end of input
put character(0) I o
check buffer full | ;! see if buffer full

1 16:55 1978 \ccﬁhan.i Page 9

| %finlsh
%else cutputchar(bell)
freturn

%finish _

%if delmode=true %start
echo('\"')
delmode=false

3! no characters to delete

;1 end of delete mode

%finish

%if char=z=tab %start ;! tab character
tabcountzlinelen&7
funtil tabcount&7=0 %or bufferfull true %cycle |
putcharacter(" ') s ! repace it by spaces
echo(' ') |
check buffer full
tabecount=tabcount+1

! see if buffer is full

block complete ;! block for end of 1nput
lengthblock((nextblock+255)&255)=0 ;! make length O
greturn

| #finish
2finish LA R |
put character(char) 3 ! put character into buffer
“echo(char) - | 3 ! echo character | |
%if char=cr %and ccnsole mcde-ascii %start |
block complete FEIEY 31 end cf;block_=
1nputbuffer(charptr) lf S | ;! er to 1f |
echo(1f) L 31 echo er and 1f
%finish . _ . - .
check buffer full ;! see if bufer is full
"-%end;_i

B e T
P dam . . =
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routine put character(%byteinteger char)

Rif bufferfull:true'%then_%return o /
charptr=(lineptr+linelen)&255 ! next position
linelenzlinelen+1 | | . D

inputbuffer(charptr)schar ;! character into buffer ~

”';end
4routine check buffer full

- gif (charptr+1)&255-start %start +1 buffer full
~ bufferfull=true |
- print(wait)
#finish
%end
#routine block complete

numbblocks=numbblocks+1 3
lengthblock(nextblock)=z1linelen ;1 store length

nextblocksz (nextblock+1)&255 3! reset pointers
1ineptr-(llneptr+11ne1en)&255 | B -
linelen=0
%end
Srbutine echo(¥byteinteger char)
- 9if echomodeztrue %start ;! in echo mode
2if console mode=ascii %start 1 in ascii mode
4if char<zk'37' %and char#cr %and char#lf %gstart
printchar('"') ;! make invisible character
char=chartk'100' ;! v1sible as "..
- %finish *
94f charzk'177' %start - 1 del character
~printchar('"') ' ' -
char*'°' |
$finish
- %finish
printchar(char)
2finish |
%end

%routine'printchar(%byteinteger char)

4if console mode ascii %start
- Rif con&ole 11ne width*oonsole max 11ne width %¢
$and char#cr %and chari#bs %start

outputchar(cr) - 3! console width exceeded
outputchar(1f) -
outputchar('>') : ! 1ndicate overflow

console llne w1dth~
%finish | |

......

e T L s
3 e *.--_1. AT
£ o LR
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%if char=cr %start =
console line width=0
2finishelsestart
%if chars=bs %start
console line width console line width-1

4finishelsestart o
%if char#lf %then console line width-oonsole_line width+1

%finish
%finish
2finish
outputchar(char)

%end'
%routine outputchar(%byteinteger char)

console address ostatus:k'100' | 3! enable 1nterrupt from output
waitsema(console sema humber ) +1 wait for interrupt

console address ostatusz0 S -1 disable interrupt
‘console_eddress_pbuffer =zchar | : ! put character in buffer

9end . _
iroutineprint(%byteiﬁtegerarrayname string)
%integer i B '

console dmasignal=signal
%for i=1,1,string(0) %cycle
| printchar(string(l)) |
%repeat

%end _
f¢routine get readﬁpfor copy input

rep id= scheduler ST e o -1 ask the scheduler to
rep  sources4 o | ' get segment O into core
rep flag=zconsole . user<<8!console_ident
rep par2-inaddress | |
rep par3=maxinlength

send (rep)

%end
%routine copy input
%integer savesuppar

inaddress=inaddress¥*512 -~ ;! address in bytes
leninp=0 g DR | )
2if pbufferfull=true %start -
 bufferfull=false . 31 input can be continued
aprint(continue) | o T
2finish | | | |
~ savesuppar=upard __ | | +1 save old mapping register
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-TUparézuserapr(console_pser-TOl;par(O) ;! setup mapping

 2if numbblocks>0 %start +1 complete blocks available

| 4if lengthblock(firstblock)=0 %start +1 end of input : '
start=(start+1)&255 -

| firstblock:(firstblock+1)&255
" numbblocks=numbblocks-1
- %else | -
Pif 1engthblock(firstblock)>maxinlength #start o
copyblock(maxinlength) | -1 copy part of first block
lengthblock(firstblock)zlengthblock(firstblock)ﬂmaxinlength _
%else o -
guntil numbblocks=z0 4or leninp+lengthblock(firstblock) > %c
maxinlength %or lengthblock(firstblock)=0 %cycle
copy block(lengthblock(firstblock)) ;! copy as many
firstblock= (firstblock+1)&255 +1 complete blocks
numbblocks=numbblocks-1 1 as possible
g2repeat |
%finish

%finish |
%el se | o +1 buffer full or mode=zraw

| | - +1 and linelen>maxinlength

copyblock(maxinlength) | +1 copy the maximum
l1ineptr=(lineptr+maxinlength)&255
linelenzlinelen-maxinlength

2finish S |

uparbssavesuppar 1 reset mapping register

segmenttable(console user-70)_handler=0 ' |

rep par2zleninp

%end |
4routine copy block(%integer numbchar)
4recordformat bufferfbrmat-(%byteintegerarray char(0:17777))

%oonstrecord(bufferfbrmat)%nameuserbuffer:k'140000'

%integer i

9for i=0,1,numbchar=-1 %cycle
userbuffet_phar(inaddress+1eninp+i)=inputbuffer((start+i)&255)

4repeat - ' -

leninp=leninp+numbchar

start= (start+numbchar)&255

“%end
$routine initialize

- pufferfull=false | -1 give initial values
- start=0 - s1 to variables |
1ineptr=0 |
linelen=0
- firstblock=0
- nextblock=0
" numbblocks=0
console line width=0
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;1 no prompt set

W

'

L
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*
n
L

‘delmode=false
promptstring(0)=0

T 1 6? |

[

d
‘%endofprogram

e




BLLLLL I T T rrrree | - _ . _
~ I%%% soheduler ### | - _ o . O
ORI 30 000000 00 0006 0006 30 30 ¢ 3¢ - - o | -

fcontrol k100001 o ' - IR S

~ #recordformat message(%byteinteger id,SQurce,%integerpar1,par2,paf3,;c"
N %externalroutineSpec_receive (%recordu(message).%hame-mes) o

%externalroutinespec-send-(%record'(message) Fname mes)
fexternalroutinespec sve (%record (message) %name mes)

krecordformat processtable entry (%integer rO,r1,r2,r3,r4,r5,sp,pc,psw, %c o o
received, Zbyteinteger unusi,heldup, finteger unus2,rsmoni, %c |

, %byteintegér.aSIeep,unUSB,%integer unus4,unus5) -

keonstinteger idle=k'47! an - |

kexternalrecord (processtable entry) %array %spec proctab(0:idle)

— A = I."'
e T rue A TR st = -

~ #recordformat Segmentformat (%byteinteger fileptr,blockptr,status) R
- ¥recordformat subsegformat (%byteinteger fileptr,start,length, %c T
_ e - %integer diskad) - B - o
| %recordfbrmat'iosegfbrmat (%byt eintegerarray block(0:15), %c
- - ~ %byteinteger numbfiles,copy ok, %c
. , S 4record (subsegformat) %array subseg(0:2))
#recordformat segmenttablef (%record (segmentformat) %array seg(0:7), %¢c
- L srecord (iosegformat) %array ioseg(0:1),%c _ )
®#integer handler) s T

- i
- eyl P STy Bty it i g b et ok oy 4 =g

B o s e

‘.. [P T S -

~ keonstinteger lowuserprocsk'31! y ! lowest user process number
kconstinteger highuserproc=k'37" 3! highest user process number
fconstinteger hminl=6 | y ! highuserproc-lowuserproc
- kconstinteger lowuser=70 ; 3! lowest user service number -
kconstinteger usminup=45 = ;;i;lbwest,user“servicejnumber'minUSP;‘ T
- S - 3! lowest user process number R

kexternalrecord (segmenttablef) %array %spec segmenttable(0:hmin])

%recordfbnmatkactivepageregiSters(%integerarray par;pdr(O:T))-
#externalrecord (active page registers) f%array %spec userapr(0:hminl)

#recordformat block format (%integer pargpdr,stblk,diskad,file~blobk, y (R
*byteinteger status,users,users in core,length,prev,next) - o
- kconstinteger maxblock=50 -
%externalrecord (block format) %array %spec block(0:maxblock)

srecordformat console registers (%integer istatus,ibuffer,ostat&s;ObUTfer) f -
#recordformat console descriptor (%record(console registers)fname address,%c
~ Pinteger ident,max line width,delete char,sema number, %c P
dmasignal ,mode,output address,output mapwrégEStér;?zc“r; | S
- | - humber of bytes,line width,state,dma-output‘Status,user) o o
- heonstinteger highest consolez5 TSR S TR LR
- ®externalrecord (console descriptor) karrayspec condes(0O:highest console)

kexternalintegerspec runproc
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%routinespec

 %routinespec

froutinespec
#routinespec
#routinespec
#routinespec
froutinespec
#routinespec

ad just tlme'énd queue(%integer to qUeue)

update status processes

check processes(%integer queue, to queue)
select running process |

‘select candidate

load candidate
choose victim
search(%integer head)

fpredicatespec segments in core(%inﬁegér process)

froutinespec
froutinespec
Froutinespec
Froutinespec
froutinespec

remove core(%integername result)
request to clock(%integer service,interval)

call disk handler(%integer service,diskad,length, stblk;mark)

get core(%integer length, %1ntegername stblk,result)
release core(%integer stblk,length)

%routinespec release core. from output segment(%record (segmenttablef) %c R
| ~ f%name segtable) - T
4predicatespec error in blocks(%lnteger segment)

#routinespec change(%integer process, new*queue)

_%routinespec

fconstinteger
Aconstinteger

%constinteger
fconstinteger
%constinteger
%constinteger
%constinteger
%constinteger

fconstinteger

%oonstintegerf
- %constinteger

%constinteger

%constinteger

fconstinteger
fconstinteger
fconstinteger
fconstinteger
fconstinteger

%#constinteger
%2constinteger
%constinteger
fconstinteger
%constinteger

%constinteger

fconstinteger
fconstinteger
fconstinteger

 geonstinteger

fconstinteger

%constinteger

kconstinteger

1nitialize

falsezO,'
true=1

in=0

outz1
freez0
file=z1
output=2

in core=0
out core=1
to corez2
from core*3'm

: ! Segment states

;!fiosegmentblock states

-;!'block states

run. queue..O - 31 queues
candidate queue*1 S |
file system queuez2

‘high prior queue=3

low prior queue=4

blocked queuez5

clock=0

disk handler-1
connect=2
disconnect=3 .
handler input=4
handler output=5
kernelz6 |
logout=7
output request~8

;!€message identification

core manager:E
scheduler=3

connect service=z40
disconnect service=41

:1 services




%constinteger
j%oonstinteger

' -%constlnteger

fconstinteger

- %constinteger

' - %constinteger

»  hconstinteger

\'_%constihteger'

‘%constinteger

o %constlnteger
%constinteger

~%constinteger

fconstinteger
#constinteger

%constinteger
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recover serv1ce-60

logout service=61

interrupt=0
time=1
read=0
write=t

get=0 N

release=1

written bit=k'100"

timeslice=150

large allocationgu

small allocation=Z2
min rest=25
maxrun=3
highlowrat10-3

;! for clock messages
;1 for disk messages

31 for core manager messages

'%_,. wrltten inbo bit pdr reglster

' ' tlmlng constants

%switch called from(clock:output request)
fswitch diskh(read:write) |

_ %recordfbrmat userlist entry (%byteinteger queue,complete,succ,pred, %c

slices,restslice,%integer slicebegin)
%record (userlist entry) %array userlist(lowuserproc highuserproc)

*record (message) mes

#record (segmentteblef) %name segtable

%1ntegerarray head(run queue logln queue)

%integerneme candldate -

'_%integer run,current time hlghlowcounter,process segment ,blk,srec, %c

Y A

complete drive,parts fram core, clock repiy comlng,victim,-%c~'
prev1ous interval S h R S T | o

initlalize |

drivez0 4

doycle

~-rece1ve(mes)

 %if clock<zmes 1d<~logout %then ->oa11ed from(mes id) .%c
~ %else %start

%if mes source#scheduler %start
->called from(output request)

_ %finishelsestart
process=mes id

mes=0

| mes id=process
~ mesS source*scheduler

send(mes)
%continue

._W.,! called fram user

| _,! illegal;reqUest
s 1 send refusal

:. N . .
S L
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Gl 3 .
T S - ' . .

T #finish
LS e : ; .

R I %finish

- called from(clock):

current tlme*mes par2 R ;! contains current tlme e
clock reply cem;ng*false . 3Y no more replies on the wey:j R |
%if runproci#idle %start - - S |
| %1f proctab(runproc) asleep~connect service %or %¢ . S R
proctab(runproc) asleepzdisconnect service %or %c e
‘proctab(runproc)_asleep=recover service %or %c B *
proctab(runproc) _asleep=zlogout service %start
- adjust time and queue(flle system queue)
%el se
2if proctab(runproc) _asleepitk'377"
~ adjust time and queue ( blocked queue)
%else
adjust time and queue(run queue)
- %#finish |
%#finish
%finish
- check processes(file system queue,run queue)
check processes(blocked queue,high prior queue)
update status processes |
#continue |

adjust
of |
running
process

S e BE e e B
¢ulh swip YEh Sl Sub .

. " . - .
4 .
' N .
ferrr—mrarar-il i iy = rd el B ¥ - o J = i pst
gl lin Rt T T LT TR T pa omamtT g e . | ' [ A - Cotr o LRI P

called from(disk handler):

process=mes _par2>>1&k'37' - ;! mes par2 contains
segtable:-segmenttable(process-lowserproc) 3! information about
segment=mes par2>>6&7 s ! request
->d13kh(mes - par2&1)

= e m e g b g = m

. 'diskh(read) - | ;! segment read
‘segtable Seg(segment) status-in ' S
block(segtable seg(segment) blockptr) status=in core
%if segment=0 %and segtable handler>0 %start;!input can be s

mes id=segtable handler ;! copied now - __wgﬁkg

- mes: source*scheduler S .
mes par 1=0 | S
send(mes) B B
- Segtable ioseg(0) copy ok=false 3! copy segment not ok B
- #finish ‘ _ =
completeztrue 3! process in core ? _ R
s=0 | - - g | .
funtil complete-false %or s=8 %cycle - | S

#1if segtable seg(s) fileptr#0 %c | |

%and segtable seg(s) status#in %then cumplete*false - I R
S=5+1 B S e
#repeat | | |
userlist(process) camplete~complete _' : b

#if userlist(candidate) complete=false %then load candidate B K
%if userlist(candidate) completeztrue %c o b
2and runz=0 %start | s ! start process e b
request to clock(time,0) | | |




§
) %c h
v .

- %finish

oaliedff?om(dlsconneot)

=g e WL LT Y AT e e ST _
L TEE TR, T e S TE T — - o
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run=1 |
change(candidate,run queue)
- Select running process
£finish
%continue

dlskh(write) | ! Segment written

blk=segtable seg(segment) blockptr
block(blk) status=out core

%2if segment#1 %start '
release oore(blook(blk) stblk block(blk) length)

Pelse | | ;! segment 11is output |

release core'f?om output segment(segtable)

4finish |
parts fromroore-parts from core=1
%if candidateifO %then 1oad oandidate -

Zeontinue

1 parts on the way'

called f?om(connect)

‘processzmes_par 1-usminup
request to clock(time,0) o ;! get current time
%if process=z=runproc gstart ;! process to -
. ‘adjust time and queue(candidate queue) ;! oandidate‘queue
else -
%if runproo#idle 4then adjust time and queue(run queue)
$if userlist(process) gqueue=run queue %then runzrun-1
change(prooess,oandldate queue)

userllst(process) complete false

load candidate
select running prooess

3! process not in core

fcontiriue

request to clock(time,0) ;! get current time
$if runproci#idle %then ad just time and queue(run queue)
check processes(file system queue,run queue)

-~ update status processes

%continue

called from(handler input):

segtablez=segmenttable(mes par1>>8-lowuser) S
%if error in blocks(0) %start 1 illegal blocks
mes_idzmes_par1>>8 | ;!_send refusal
mes - soureeemes par1&k'377' I ST
‘mes _par'2..2
~mes_par3=0;mes _perll z0;mes parS-O
send (mes) _
felse o
segtable handler-mes par1&k'377"

- | ,! remember' handler |
%if segtable seg(0) status=zin kstart |

mes id=mes par1&k'377' 3! send reply
mes source=scheduler R § immediately
mes par1_0 S P P

send (mes)

segtable_ 1oSeg(0) copy'oszolse N ;!oooy'segment‘notrok

-\
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felse S

' change(mes_par1>>8-usminup,high~prior-queue)-,.h
request to clock(time,0) S
9if runprocffidle %then adjust time and queue(run queue)
update status processes - o

- %finish '

%finish

fcontinue

called from(handler output): | -
| ‘segtable==segmenttable(mes_par1-lowuser) -
. | %fbr'blk:me;_pa?Z,1;mes_par2+(meq_par3-1)//512.%cycle
segtable Toseg(1)_block(blk)=free ;! blocks free
Frepeat -
blk=segtable seg(1)_blockptr

 9if block(blk) status=out core %start +1 core can be released

release'coEE(block(blk)_;tb1k+me§_par2,1+(mes_par3-1)//512)
9if candidate#0 %then load candidate
%2finish
%continue
called from(kernel):

request to clock(time,0) | ;1 geb current time

$if runproc#idle %start | | _
%if‘proctaﬁ(runproc);asleepzconnect-service.%or c
'proctéb(rUnprOC);§31eepﬁdisconnect-service_%or;%c_
proctab(runproc)_asleepzrecover service %or %c
,'..proctab(runproc)_asleep:lOgout'service fstart
‘adjust time and queue(file system queue)
- %else . P _ ) B
| 9if proctab(runproc) asleepi#k'37T’ gstart
 adjust time and queue(blocked queue)
%el se o o
- %finish
2finish =~
%finish T
" check processes(file system queue,run queue)
check processes(blocked gqueue,high prior queue)
update status processes |
%continue '

called from(logout): e ,
process=mes_par 1-usminup - ;1 process into
change(process,login queue) _ 31 login queue
userlist(process) complete=false s! initialize
userlist(process) sliceszsmall allocation ;! variables
userlist(process) restsliceztimeslice L
-userlist(procegs)-slicebeginzo
->called from(disconnect)

called f‘r'om(output_ request):
processz=mes id

segtable::segmenttable(process-lowuser)

Src=mes_source _
4if processifcondes((src-10)>>1)_user %start ;1 console

+1 get process into core

- " —

-
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mes=0 | - 3! not opened
mes id=zprocess - | 3! send refusal
mes sourcessrc | |
mes pariz1 |
send(mes)
fcontinue
- %#finish | e L B |
$if error in blocks(1) %start ;! illegal blocks
~ mes=0 ;! send refusal |
mes_id=zprocess - | |
mes source=src | | |
mes par1~2 - sV error flag
felse ~ |
mes id=src-1
mes source~scheduler-
mes par1-1 |
%finish
- send(mes)
fcontinue

;! pass on request
! o handler_'

. Wk NS

frepeat

#routine adjust time and queue(%integer to queue)
Yinteger t '

tz=current trme-userllst(runproc) sllcebegin ;1 0<=time<1000
#if t<0 %then t=t+1000 . .
#if to queue=blocked queue %start 3! process heldup
userlist(runproc) slices=small allocation - -
~userlist(runproc) | restslice*trmesllce
%el se
t-userllst(runproc) restslice-t |
- %if t<min rest %start ~ . ;! time slice over
=timeslice - | |
head(run queue)=zuserlist(runproc) succ :1 next in run queue
userlist(runproc) sliceszuserlist{runproc) . slices-1 |
#if userlist(runproc) slices=0 %start +1 slices over
%if to queue=run queue %start
userlist(runproc) slices=zlarge allocation
. ~to queue-low pr'ior' queue |
felse -
userlist(runproc) slices=1
%flnlsh
4finish
2finish |
. userllst(runproc) restsllce-t ! rest of slice
| %finish . o
. 2if to queue#run queue %start | ;! no longer in
| change(runproc, to queue) ;! run queue
~ run=run-l |
ffinish

fend
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%routine update stat(s processes

2if candldate*O %then seleet candidate | “
2if candidate#0 %start s ! candldate present
- Rif userllst(candldate) _complete=false %then 1oad candidate

%if userlist(candidate) complete=true %and run(mexrun %start

runzrun+1t R s ! candidate into
. change(candldate run queue ) - ;! run queue
~ %#finish | o | | o
%finish

select runn1ng process

'%end

~

Proutine check processes(%integer queue,to queue)
'%integer process,nextproc,stop

nextproc head (queue) - |
%2if nextproc#0 %start - s ! check all processes

stop=false | | ;! in queue
#until stop=true %Zcycle | '

process=nextproc
%if userlist(process) succ*head(queue) Ithen stopﬂtrue yJe

%else nextproc=zuserlist(process) succ |
%if proctab(process) asleep-k'377‘ gstart ;! nOilonger:heldup
%if to queue=run queue %then runzrun+l o
~ change(process,to queue) | RSO
4finish | o
%repeat_
$finish

%end

#routine Selectﬁruun;ng process
%integer process

%if head(run queue)-O %start S 3! no runnable process

runproc=idle | o _ N
%else | - | ST ;1 else get first one
process=head(run queue) | 1 out of queue

userlist (process) slice begin=current time
request to clock(interrupt userllst(process) restsllce)

 runproczprocess
%finish

%end

2routine select candidate

$if highlowcounter>0 %start ; ! from.high prior
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 9if head(high prior queue)#o %start . _,! queue if possible
 change(head (high prior queue),candldate queue) -

hlghlowcounter*hlghlowoounter-1
s ! else fram.low prior

_ %else o R
- Rif head ( 1low prlor queue)#O gstart ' queue if p0331b1e

change(head (low prior queue), candldate queue)
highlowcounter~highlowratio . S

- %finish _ |
| %finish T A PP o
%helse %! from low prior
highlowcounter*highlowratlo L
4if head(low prior queue)#0 gstart queue 1f p0531ble
. change(head(low prior queue) ,candidate queue) -
else
4if head(high prior queue)#0 %start ' else from high prior
- change(head(high prior queue) ,candidate queue) + { queue
| hlghlowcounter-highlowcounter—1 S ,! if p0551b1e
$finish
%finish
¢finish
victim=0
%end

$routine load candidate

%Sﬁitch”rem0ved(1'2)
%record (segmenttablef‘ ) %name segtable
%integer S, stblk blk,result complete,mark

segtablezzsegmenttable(candidate-lowuserproc)
%for 820,1,T %cycle - - |
%if segtable seg(s) flleptr#o %and segt

.~ blk=segtable seg(s)_blockptr
~ %if block(blk) status=in core %start

segtable seg(s)_status=zin
userapr(candidate-lowuserproc) par(s)*block(blk) par

block(blk) users in coreszblock(blk) users in core+1 o
- #finish . _ -
$finish
%repeat
campleteztrue

31 files in core 7

| " ' 51 load files out’ corefj N

%until 828 gcycle
7if segtable seg(s)_ fileptr#o %and segtable seg(s) statuS*out %start
complete= false _ _ N S
blkz=segtable seg(s)_ blockptr | o
4if block(blk) status=zout core 4start
~ get core(block(blk) length, stblk result)
1if result=0 %start got~core
mark~(s<<5'candidate)<<1 |
| call disk handler(read block(blk) dlskad stblk %C :
o - block(blk) 1ength;mark) R

f .
- a . N
o . e AT —

ablé”seg(s) status~out %start L

My dbee e i s e e b el s e m e e e - el
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block(blk) status=to core
" block(blk) users in core=1

block(blk) stblk=stblk _ :
block(blk) par=stblk¥*3 e

userapr(candldate-lowuserproc) par(s)=stblk¥*3
Zelse | :1 no core got
2if parts from.core>0 %then %return | - 3
- %until result#0 %cycle 1 try to get core _ i |

4if victim=0 %then choose victim ;! from the victim
%2if victim=0 %then %return |

f %if victim=candidate %start ;! remove all core o
- guntil result=0 %cycle 3! from the candldate B .
remove core(result) ;! itself g |
%repeat - |
%return
%flnish o -
remove core(result) T R
Prepeat
->removed(result) | |
removed(1): %continue ! core free
removed(2): %return 1 core becomes free
| %finish | |
%finish
2finish
S=S+1
frepeat
userlist(candidate) complete*camplete

%end'

~ %routine choose victim

victim=0 - Lo mRET ;! get v1ct1mlfrom..~-'.3 I &

%if head(blocked queue)#O %start - ;! the blocked queue S
search(head (blocked queue)) ' ' - e SRR
2if victim#0 %then %return

%finish e |

%if head(low prior queue)#0 %start 31 the low prior queue
.search(head (low prior queue)) R e
%if victim#0 %then %return

%finish ) | - | |

%2if head(high prior queue)#O gstart ! the high prior queue
search(head (high prior queue)) - - R
- %if victim#O %then Freturn | | - -

2finish | N

Pif head(candldate queue)#userllst(head(candldate queue)) succ %or %c

(runz=0 %and head(file system: queue)*G) %start ;! the candldate queUe : f
search(head(candldate queue)) | - . . o
%flmsh e

%2routine search(%integer héad) . f | _ _j :;Q;j |
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%integer process

process=userlist(head) pred | -1 last process
funtil processzhead %cycle - : -

%if segments in core(process) %start .
victim=process N S 31 victim found
freturn _ e .

$finishelsestart O B | . .

process=zuserlist(process)_pred 31 previous process
= - %finish o - | |
- %repeat

-%endf 

%predicate.Segments in Core(%integerprocess)J=

- %integer s
segtable=zsegmenttable(process-lowuserproc)
2for s=0,1,7 %cycle - | +1 if any segment
 %if segtable seg(s) fileptri#0 %and %c o A
- ‘segtable seg(s)_status=in %then strue 1 in core then true
frepeat | | | - - | |
$false

' %end

~%routine remove core(%integername'reSult)“ .
frecord(segmenttablef)%name segtable
%integer s,blk,mark

userlist(victim) complete=false
segtable==segmenttable(victim-lowuserproc) |
%for s=2,1,7 %cycle | | -1 normal segments
- %if segtable seg(s)_fileptr#0 %and segtable seg(s)_status=zin %start
blk=segtable seg(s) blockptr - - -
block(blk) pdr=block(blk)_pdr!userapr(victim-lowuserproc)_pdr(s)
userapr (victim-lowuserproc)_pdr(s)= %c '
userapr (victim-lowuserproc) pdr(s)&(\written bit)
2if block(blk)_pdr&written,bit:O gstart 3
- segtable seg(s) status=zout |
block(blk) users in core=block(blk) users in core-1
4if block(blk) users in core=0 %start
release core(block(blk) stblk,block(blk)_length)

block(blk) statussout core

result=1 1 core free
greturn | ‘ SESTR.
- %finish
$finish
%#finish
%repeat - __ _ _ SRR Pt
&for $=0,1,1 %cycle - 51 i/o segments.” . ..
S r . X

. . . -
e b a4 o am R b, Ed Gl T L O e e P S
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Sif segtable seg(s) statuszin %c
%and %not'Ts-O %and segtable handler>0) %start
blk=segtable seg(s) blockptr
segtable seg(s) status=out
%if (segfable ioseg(s) copy ok=true %and %c
userapr(vidEim-lowuserproc) pdr(s)&written bit=0) %start
%if s=1 %then release core from output segment(segtable) %c
felse release core(block(blk) stblk,block(blk) _length)
block(blk) status=out core
result=1 | 3! core free
freturn .
%#finishelsestart _ ;! to disk first
markz(s<<6!victim)<<1!1
call disk handler(write, block(blk) diskad,block(blk) _stblk, %c
block(blk) length,mark)
userapr (victim-lowuserproc) pdr(s)=z %c
userapr (victim-lowuserproc) pdr(s)&(\written bit)
segtable ioseg(s) copy okstrue
block(blk) status=from core
~ result=2 | . - 3! core becomes free
freturn ' ' '
%finish
ffinish
frepeat |
ffor s=2,1,6 %cycle ' : | normal segments
#if segtable seg(s) fileptr#0 %and segtable seg(s) status=zin %start
segtable seg(s) status=out
blk=segtable seg(s) blockptr
block(blk) users in coresblock(blk) users in core-1
%if block(blk) users in core=0 %start .
marks= (s<<5!victim)<<11!1
call disk handler(write, block(blk) diskad,block(blk) stblk,%c
' block(blk) 'l'ength,mark)
block(blk) _pdr=block(blk) pdr&(\written bit) |
block(blk) status=z=from core _ N
result=2 | ;! core becomes free
freturn . . - '
%finish
 $finish
%repeat = : | | -
results0- = x - ;! no core found
vietim=0 | ;
%end

#routine request to clock(%integer service,interval)

mes id-clock
mes source*scheduler
mes par1-serv1ce

%if serviceztime %start | ;! request for time
sve(mes) - o ' RS
current tlme-mes _pare o |

%el se . | s! reply after time _.'

Fif clook reply coming=fal se %or prev1ous 1nterva1>1nterval %start

i
[l
. D S P ey S

- = - ——1 e ey P ey b e R
'R
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clock reply comingstrue
previous intervals= interval
mes par2=zinterval
mes par3~0
~ send(mes)
- %finish
- %finish

%end
~ %routine call diskhandler(%integerservice;diskad,stblk,length,mark)

 mes_id=disk handler
mes_source=scheduler
mes par1=drive<<8!service
mes_par2z=diskad
- mes_par3=stblk
mes paru-length
" mes parS=mark
send (mes)
Rif service'wrlte %then parts from corezparts from core+]

%end
%routine get core(%integer length,iintegernamestblk,result)

mes id=core manager
‘mes_sourcesscheduler
mes_par1zget
mes par3*1ength
~ sve(mes)
‘result=mes parl
~3tblkﬁmes par2

fend _
.%routine release core(%integer stblk,length)
" mes_id=core manager

- mes sourcesscheduler

mes _par1-r'e1ease

‘mes_par2sstblk

mes r3-length
sve(me mes)

%end

%routine release core from output segment(%reeord (segmenttablef) %c
' %name segtable)

#integer start,length,blk

~start=0 _ - - ;1 release core which
length=0 _ _ | ! is not used for.
%for b1k=0,1,15 Ieycle AR o ,! output |
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%if segtable 1oseg(1) block(blk)#output %start
. length-length+1 o
%else _
%1f length>0 %start |
‘release core(block(segtable seg(1) blockptr) stb1k+start 1ength)
start*start+length+1 | | |
length~0
else
o start~start+1
4finish
%finish
- %repeat |
~%if length>0 %then %C ' '
release core(block(segtable seg(1) blockptr) stb1k+start 1ength)

%end

%predlcate error in blocks(%lnteger segment)
%integer blks,1

blks-(mes par3-1)//512 |
#if mes par2&(\k'17')#0 %or mes ,_par3<=0 %c | |
%or mes par2+blks>16 ‘#then %true ;! illegal block
%if segment=0 %then %false - | -
%for i=mes par2,1,mes par2+b1ks %cycle |
%if segtable iosegfﬂ) block(i)=file %then btrue ;! block in use
%repeat |
ffor i=mes par'2 1,mes par2+blks %cycle | :
| segtable 1oseg(1) block(l)*output 3! set output
- %repeat o | o
~ %false

- %end
droutine change(%integer process,new.queue) |
%integer successor,predecessor,old queue

successor=userlist(process) succ
predecessorzuserlist(process) _pred
old queuezuserlist(process) gqueue | | | R
%if successor=process %start SR .,! one element in old queue o
- head(old queue)*o _ , '
%else | - s 1 more elements in 0old queue
%if head(old queue) process %then head(old queue)=successor
;! element at head
userlist(predeceSJor) _Succzsuccessor

‘userlist(successor) pred=predecessor
#finish

%if head(new queue)=0 %start ;! new queue is empty
userlist(process) succsprocess R
userlist(process) predzprocess

. head (new queue)-process | o _

9else | B - ;! insert into new queue

S
R

T
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userlist(process) succzhead(new queue) | | |
userlist(process) pred=userlist(head(new queue))_pred
userlist(userlist{head(new queue)) pred)_succ=process
userlist(head(new queue)) pred=process -
" 4if new queue=zcandidate queue %then head(candidate que
$finish B -
 userlist(process) queueznew queue

4if new queuezcandidate queue %then victim=0

4routine initialize
'3integer 1

run=0
- vietim=0 | |
highlowcounter=highlowratio
~ parts from core=0
clock reply coming=false |
4for izrun queue,1,login queue %cycle
~  head(1)=0 | '
#repeat . | _
‘4for izlowuserproc,1,highuserproc %cycle
- userlist(i)_succ=i+T
userlist(i) pred=i-1
userlist(i) queueszlogin queue
userlist(i) completezfalse |
userlist(i) sliceszsmall allocation
userlist(i) restslice=timeslice
userlist(i) slicebegin=0
frepeat
userlist(lowuserproc) pred=highuserproc
userlist(highuserproc)_succ=lowuserproc
head(login queue)=zlowuserproc
candidate==head(candidate queue)

fend
~ ‘%endofprogram

ue)=process

R
[
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l*****l*****l%*ﬂ***l*ﬁ****l

|##%% oxternal routines kh%
|u*au:n*&&u&*naaannn&&&*u**

%recordfermat'message (%1nteger rO,rl,r2, r3 ri, r5) 1
%externalroutine receive (%record (message) %nameimes) P
- #K 1010546 +1 mov 1nb, -(sp) v
%) ' 104003’ 1 emt 3
?k¥0105ﬂ6' s 1 mov r5,-(sp) |
¥ 016605 ,'Jmov 2(sp),1nb .
- %K1000002" , g
% '010075" .1 mov r0,86(1nb)
- #K1000006" ' . .
#k1016500' . 1. mov 6(1nb),r0
#¢ 1000006 R
%, 1005720 .1 gst (rO)+
- #1010120° +1 mov r1,(r0)+
- #K1010220° : 1 mov r2,(r0)+
~ %K'010320° -1 mov r3, (ro)+
¥ 010420° + 1 mov ri, (r0)+
#,1012610° s 1 mov (sp)+,(r0)
#; 1005726 -1 tst (sp)+
dend

gexternalroutine send

- #'0105U6° 1 mov 1nb,-(sp)

:ll(('g;l)gggg' s ! mov 6(1nb),rd
: ' ' . -
i*k'012500' s ! moV-(r5)+,r0 f
-fk'012501' ;!“mQV'(r5)+,r1 1
#¢1012502° s 1 mov (r5)+,re a
- #¢1012503" ';!emov.(r5)+,r3 |
_;*k?012504‘”_3 31 mov (r5)+,rk gt
ol Rm T
wgr104002' - 0 S ﬂ |
- #K'012605" ;! mov (ep)+,lnb b

fend

4externalroutine SvVC (%4record (message)

 #K1010546° +1 mov 1nb, -(sp)

- % *016505° ;1 mov 6(1nb) ,r5
# 000006 ' _ |
#k1012500'° «1 mov (r5)+,r0 =
#c1012501° .1 mov (r5)+,rl s |
¥ 1012502 s 1 mov (r5)+,re o
#1012503" .1 mov (r5)+,r3 RN

. #¥'012501! .1 mov (r5)+,rh 1

#1011505" .1 mov (r5),rd

2 L
i
i
H
% 1.'r.:1
A
A
e
o
41
o
44
-4
AL
i
ofat
4

(%record (message) 4name mes)

4name mes)
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! 'OOOﬁi 21 iot
:§'8?0556' | ' mov r5,-(sp)

- #K'016605' :1 mov 2(sp),1nb
$i,1 2t |

| 't‘g?88$5‘ ;!'mov r0,66(1nb)
#j¢' 000006 | |
;t'016500' s 1 mov 6(1nb),ro

- #¢'000006'

005720 + ! tst (r0)+
:§'81gz20' | +1 mov r1,(r0)+
¥ 1010220 ;! mov re, (ro)+
- #K1010320" +1 mov r3,(r0)+
#1010420" ;4 mov rid, (r0)+
#,1012610° * 1 mov (Sp)+,(r0)
# 1005726 s tst (sp)+

dend

' %eiternalroutine waitsema (kinteger sema)

*k'016500' | 3 ! mov 6(1nb),r0
# 1000006 ! |
#c* 104001 ;1 emt 1

%end

ieiternalroutine 31gnalsema (%1nteger sema)

*1016500" .1 mov 6(1nb) r0
¥ 1000006
#k' 104000" ;!‘emt 0

%end

%externalroutine prlntsymbol(%lnteger sym)

buffer)
ordformat la (%integer status,
:gggstrecord (1a) %name pr1nter=k'17756u'

format semaphore (%integer counter ,waiting)

-%record a~k'602'

~ 4constrecord (semaphore) 4name printsem

fwhile printer_ status&k'200'=0 1cycle ; %repeat

printer buf fer=sym
printsema counters=

%end _
%externalroutlne print (%string (63) s)

%externalroutlnespec prlntsymbol(%lnteger i)
4integer i,J | |

-1 reset semaphore

it et el e s e e, i,
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printswmbol(k'15');printsymbol(k'12')_
9cycle iz1,1,length(s)
jscharno(s,1i)
~ printsymbol(j) |
4repeat . E S
o prigisymbol(k' 15 )-;pri_ntsymbol (k'12")

fend

.

_ %éxterha1routine poctal (3integer i)

%ex ternalroutinespec printsymbol(%integer i)

%integer n
 printsymbol(' ')

4ecycle nz15,-3,0 o
g printsymbol('0'+1i>>n&7)
- %repeat

%end

T m et o e S § e s Al 41 Pr— s
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~ 1#E% initialization ¥%¥%
: i!*ll***!ill*ll*****!il_' |

%eontrol-k'100001'

- zbegin -

$constinteger ava il able memory-k ' 340 '

- fconstinteger system

size=k'110°

fexternalinteger start user memory
,%externalinteger available user*memory

! interrupt and trap
%externalintegerspec
fexternalintegerspec
fexternalintegerspec
%externalintegerspec
fexternalintegerspec
%2externalintegerspec

- fexternalintegerspec
- Zexternalintegerspec

routines in kernel
errorep
iotep
powep

-clockep

diskep
cinep

_ceutep

! addresses processes

%ex ternal integerspec
~ %externalintegerspec
%externalintegerspec

fexternalintegerspec

%externalintegerspec

%externalintegerspec
~ $externalintegerspec

clock
clostk
disk
disstk
core

corstk
filsys .

_ %externalintegerspec filstk

%externalintegerspec
fexternalintegerspec
fexternalintegerspec

~ f%externalintegerspec :

%eonstintegeb'number

conhan
congla
schedu -

. WE WM VMR MR BE A W
Ul tEm Vup SwR VA S taB S

of user processes =7

~ %constintegername strtpr-k'165566' :
~ %constintegername userstack~k'156000'

%constinteger rubout*k'177'-
Sconstinteger backspace*k'10'

' %constinteger highest console*S '.

%recordformat console 1nfonnation (%integer

error traps

iot

power fallure

emt |
clock 1nterrupt

disk interrupt .
console input interrupt

31 console output interrupt

clock handler
disk handler
core manager
file system

console handler
gla for console handlers

-scheduler  !

start user processes |
user stack

rubout character
‘backspace character

device address, %c
vector address, %c

-.max line width, %c

delete char)

Sreeord-(console'infbrmation) %array console (O;highest console),;'

R L;recordfbrmat console descriptor (%integer eddress ident, %c
. max line width,delete char sema, number dmssig;

o . - . t
- . * - ) ) - = 'l Lt "
Ny : . ) .
3 = L. P o 4 o '
! A '
N lﬂf, " E 'y ] - T ‘L
.- ' . /
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mode output address output map reglster, %c o
number of bytes,line width,state,dma output status, user)

| ',’%externalrecord (console descriptor) %array condes (O:highest console)

%constintegerarrayname-kernel par:k'172340’ 3! kernel page address registers7:j

%constintegerarrayname kernel pdrz=k'172300' ;! page descriptor registers

- fconstintegerarrayname user par=k'177640' ;! user page address registers

kconstintegerarrayname user pdr=k'177600' ;! page descriptor registers

ficonstintegername mem man -Status.0=k'_177572' ;! memory management status

Zexternslintegerarrayspecsuppdr (0:7)

cOpy supervisor page descriptor
registers in kernel

copy Supervisor page descriptor
registers in kernel -

Zexternalintegerarrayspec suppar (0:7)

e wWE wph
Sel) SuEy SaEp ED

%recordformat processtable entry (%integer rO,ri,r2, r3 rd,r5, %c
%2integername sp,pc,%integer pSW'received %c
#byteinteger unusil,heldup,%integer unus2,rsmoni, %c
Tbyteinteger asleep,unUSB,Zinteger unusH unusB)

"%constinteger idle=k'4T7"

%constinteger notasleep=k'377'

%externalrecord (processtable entry) %array %spec proctab (0:id1le)
%externalbyteintegerarrayspec serv (0'k'177')
Sexternalbyteintegerarrayspec readyq(O k'37') +1 ready queue
%externalintegerspec begrdy @ ;! pointers in
%externalintegerspec endrdy ;! ready queue

fexternalintegerspec process - ;! current prccess

%externalrecord(processtable entry)%namespec apd ;! pointer to entry current

;! process in proctab

%constinteger intpsw:k'3uof'f i1. ; ! interrupt psSw
#constinteger userps=zk'140000°* '.,. user psw
;! not asleep indicator in proctab

%fconstinteger loginz4 s1 login service

%externalroutineSpec kernek ;1 exit routine in kernel

'%routinespec insert (%integer process,%integernsme program.counter, %c'

stack pointer)
froutinespec fill in page address registers (%integerarrayname-par)
$routine3pec fill in ‘page descriptor registers (%integerarrayname pdr)

%constintegerarrayname memory_o ;! used to address memory

%integer user connum,glabase loc S  ”

! fill in interrupt and trap vectors

memory(4>>1)=errorep = ;L. error trap ll
memory(6>>1)zintpsw | |
memory(k’10'>>1)=errorepeﬁ.-1;!-error;trepv10',;-,;-: S
memory(k'12'>>1)=zintpswtt

el om ?-. -
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memory(k'14'>>1)=errorep ;! break point trap
memory(k'16'>>1)zintpsw!2 o -
memory(k'20'>>1)=iotep ;! ot
memory(k'22'>>1)=zintpsw
memory(k'24'>>1)=powep ! power interrupt
memory(k'26'>>1)=intpsw _
memory(k'30'>>1)=emtep 3! emt
memory(k'32'>>1)=intpsw
‘memory(k'34'>>1)=errorep s! trap
- memory(k'36'>>1)=intpsw!3 |
‘memory(k'104'>>1)=clockep 1 clock interrupt
memory(k'106'>>1)zintpsw '
memory(k'220'>>1)=diskep ;1 disk interrupt
memory(k'222'>>1)=intpsw
- memory(k'250'>>1)=errorep s! error trap 250
- memory(k'252'>>1)=zintpswild .

: -
—— A e ko o gy i e o, W 8 - P

3 . . L -
a e )
- b 5 R "
-
r T T TE T, 8T ¢ P T ittt Sk e o | R, S R

o begrdy-o | - o I S B

' 'insert(o clock,clostk) 3! insert processes ' T
"~ insert(1,disk,disstk) - 3! into processtable - - I
_jinsert(Z core,corstk) ' - ' R . o TR T

insert(3,filsys,filstk)
insert(k'30',schedu,schstk)

#for s=0,1,k'177" %cycle - .

frepeat | - . -
serv(0)=0;serv(1)= 1,serv(2) 2;serv(3)=k'30';serv(4)=3 _ _ .
$for s=z40,1,49 zcycle - | | RSP S

I serv(s) 3 | | . .‘ N o % f
fokeia - . S i
serv(60)=3 | B | S L
serv(61)z3 - - ~ _ R

E O TR B R e SR 2t o === L R R e

%for user-1 1 nunber of user processes %cycle o By
1nsert(k'30'+user ,strtpr ,userstack) | ST a
proctab (k30 "+user) _asleep=login - Lt -- :

serv(69+user)*k'30'+user '

%repeat | R

| conaole(O) device address-k'177560'
donaole(O) vector address=k'60'
eensole(O) max line width=80
console(O) delete charzrubout

'console(1) device address k‘175610';;z,"~ B

- console(1) vector address=k'310' , - E

o s'conaole(1)‘max line width=120 - T T A
console(1) delete charzrubout S o S T

console(El_device address-k'175630' e A £

~ console(2) vector address=k'330' _ - | R et
console(2) max line width=80 - . B T 4 A
= eonsole(2) delete~char.backspace - - | e T




" Dec 1 16:45 1978 init.i Page H

console(3) device address=k'175650"
console(3) vector address=k'350'
console(3) max line width=80
console(3)_delete char=backspace

console(4) device address=k'175700'
~ console(d4) vector address=k'400'

console(d4) max line width=80

console(l) delete charzbackspace

console(S)_QeViceiaddresszk'175730'
 console(5) vector address=k'430'

console(5) max line width=120

console(5) delete char=rubout

- 4for connum=0, 1,highest console %cycle
memory (console(connum) vector address>>1)=cinep

memory ( (console(connum)

vector address+2)>>1)=zintpsw!connum

memory ( (console(connum) vector address+4)>>1)=coutep
memory( (console(connum)_vector address+6)>>1)=zintpsw!connum

condes(connum) address=console(connum)_device address
condes(connum)_ident=10+2%connum o
condes(connum) max line widthzconsole(connum) max line width

condes(connum) delete char=zconsole(connum)_delete char

~ condes(connum)_sema number=8+connum .
~ condes(connum) dmasignal=0 '
o c@ndes(connum),modezo_' |

condes(connum)_output addressz0
condes(connum) output map register=0

condes(connum) number of bytes=0

condes(connum)

line width=0 -

condes(connum)_statez0 ,
condes(connum) dma output status=0
condes(connum) user=0 |

glabase=(system

size+connum¥*2)<<9 -1 glabase for this handler

proctab(8+connum) rizglabase | - 31 into processtable

. mmor'y((glabase+loc)>>1f)=menory((congla+loc')>>1-) +1 copy glap to gla

ycle

insert (8+connum,conhan ,memory( (syst.ein ‘size+(connum+1)#2)<<8))
serv( 10+2¥*connum)=8+connum I
serv(10+2%connum+1)=k'30"

" memory(console(connum) device addre33>>1)-=k'103-' S i?npu?c'-.'..status

frepeat

start user memoryszsystem size+(highest console+1)¥2
‘available user memory=available memory-start user memory

fill in page'address registers(kernel par)
£i11 in page descriptor registers(kernel pdr)

fill in

page address registers(user par)

fi11 in page descriptor registers(user pdr)

fill in page address registers(suppar)

fill in page descriptor registers(suppdr) | R
mem man status 0=1 . +1 enable memory management unit

- o
P - T

- - R —— '
- = = = s ¥ sarmh s mamd?




Dec 1 16:45 1978 init.i Page 5 .

processz0 . } RN select first process to run

apd==proctab(0) ! ;' set pointer entry in process table o

begrdy=1 31 get it out of ready queue
kernex ;? exit routine in kernel

%noutiné insert(%integerprocess,itntegernameprogram.cohnter,stack poihﬁer)*

proctab(process) sps=stack pointer
proctab(process) pcs=program counter

proctab(process) pswsuserps
proctab(process) asleep=notasleep

%if process<=k'30' %start = | - o .' o o

readyq(endrdy)-process .. ;! supervisor processes
endrdy= endrdy+1 -~ 31 into ready queue
_%finish o e R S

%end | .
routine fill in page address registers (%integerarrayname par)
'%%integer paf,reg

M_paf-O | " ;! page address field
#for reg=0,1,6 %cycle o ;! virtual addresses in
' par(reg)-paf‘ _ -+ 3! in segments 0-6 . ..
 paf=paf+k'200' _ ;!-mapped on the same
%repeat = ;! physical addresses

par('?)-k‘7600' R R ;! segment 7 mapped on Ethe
| 3 ! peripheral and register addresses

 Bend _ . __
%noutine fill in page descrlptor reglsters (%integerarrayname pdr)

.%constinteger read and write~6

"%integer reg ' ' o o ,_'"_" '

%for reg=0,1,7 %cycle | S
pdr(reg)~k'177 <<8!read and write ;1 whole segment mapped
frepeat ' i _ o

%end .

- %endofprogram
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if"FERHANB COMMAND INTERPRETER

READLSYMBOL

= 1

RT-11 MACRO VM02-12

.-sb-ttl? read symbol

3 01424 013700 readsym*mov

157174
4 001430 001416

5 001432 021060
000002
6-001436 103403
7 001440 OOL770
~ 000006

8 001444 001010
9 001446 117001
000000

18$:

10 01452 042701

177400
11 01456 005210
12 01460 012600

13 01462 010136
14 01464 010007

1%
16 01466 012600

rseoi:

17 01470 012736
~ 100004

18 01474 010007
19
20
21
22 01476 013700
157174
23 01502 001413
24 01504 021060
‘ 000002
25 01510 103403
26 01512 Q4770
000006
27 01516 001005
28 01520 117001
- 000000

29 015éu 042701

177400

30 01530 000207
31

32 01532 012701

- 100004

33 01536 000207
34

nextsym

- beq |
'“'-cmp*-

blo

bne

movb

bic

inc

B - @finstrm ,rO o

rse01-'
(rO),mam(rO)

1$

- rseoi
_@0(r0),r1

#17T7400,r1

- (r0)

(sp)+,r0
r1,8(sp)+

ro,pc

(sp)+,r0

4100004, 8(sp)+

rO,pc

sbttl ‘next symbol

MOV

GMP

13:

nseoi:

blo .

jsr

. bne
movb

.bic |

rts

-MOV

rts

beq

@#1nstrm,r0

" nseoi
-(rO),max(r'O)

.1$

pc,@getbuf(rO)

nseoi
00(r0),ri

 HTTL00,r 1

pC
#100004 ,r "

pC

pc,8getbuf(r0) ;

-r wh

’

- 1-DEC-78 PAGE 10

address input stream descriptor

null stream

reached then end of the buf‘f‘er 7.

yes: get a buffer .

end of input
next symbol

eﬁSureabnly 8 bits
step the pointer

return address -
plant character through pointer

return address

plant end of input marker .

address input stream descripﬁor

null stream

reached the end of the buffer 9

yes: get a buffer

;end of 1nput o

next symbol

ensure only 8 bits

erd of input marker :'

A ¢ #ﬂr
i
' 1.I
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PERM AND COM

1
2

3 001540 0103“6 getdbuf”mov_

4 001542 010446
5 001544 010546
6 001546 012701
| 000001
7 001552016002
000020

8 001556 016003
000024

9 001562 072327

1$:

000011 -

10 01566 016000
' 000012

11 01572 000004

1201574 013700

. 157174
~'13 01600 005701

14 01602 001424

15 01604 020127
000001

16 01610 001036
17 01612 012701
000000

118 01616 116002
000014

19 01622 116003
000016

20 01626 016000
000012

21 01632 000004

- 22 01634 013700

157174

23 01640 005701

24 01642 001741

25 01644 012700

000010

26 01650 000167

27 -
28 01654 005702

29 01656 001413

30 01660 016010
000022
31 01664 066002
| 000022
32 01670 010260
| - 000002
33 01674 012605
~ 34 01676 012604
35 01700 012603
36 01702 000264
330170" 000207
3 , |

40 01710012604

- 001452
2%:

39 01706 012605,deveoi:

(AND INTER PRE'IEIR.
GET B!JFFER FROM DEVICE

RT-11 MACRO VM.2-12

- ADEG—?B PAGE 11

.sbttl get buffer from.device |

mov
mov

tst-

Jmp

tst
mov

add

mov

mov

mov

- MoV
sez
rts

mov
mov

r3,-(sp)
Y'u,-(sp)
r5,=(sp)
figetinp,r]

bufblk(r0),r2

buflen(r0),rs3
#11,r3

séfv(fO),rO

 @#instrm,r0

r

28
- rl,#1

deveoi
#opend,r

mode(r0),r2
echo(r0),r3

Serv(rO),rO

8#instrm,r0
1
#fopen,rl

‘dostop

r2
deveol
bUfSt(r'O) y (PO)

bufst(r0),r2
r2,max(r0)
(sp)+,r5

(sp)+,rd
(sp)+,r3

R
(sp)+,r5

(sp)+,r4

e Wwh Wwse

.flag=1:

get input service

buffer start block

buffer length in blocks

buffer length in bytes

service number

address stream descriptor '
flag

got a buffer

error

device not opened

ascii/raw mode

'echo/no echo

service number

1f success

then try get input agaln .
.else open fault -

'end of 1nﬁonmation ?

pointer to beginnlng of‘buffer

pointer to end of’buffer

indicate success
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RT-11
(sp)¥,r3 

vV
clz
rts

"

PERM AND COMMAND INTERPRETER

712 012603

42 01714 000244
43 01716 000207

GET BUFFER FROM DEVICE

41 01

~
s
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" PERM AND COMMAND INTERPRETER

~ GET BUFFER FROM FILE

’ .
- - \‘

, :- 1@

1 _

2 .
3 001720

- 4001722

5 001724

6 001726

7 001734

8 001740

9 001744
10 01746

11 01750

12 01754
13 01756

14 01762

15 0176”

010346 getfbuf': mov
o10446

010546

066060
000024
000016

012704

000400

00uT767

- 003514

005701

001416
020127

005004
004767
003470

16 01770 005701

17 01772

18 01774

001404

012700

000011

19 02000 000167

20
21 02004

22 02010

23 02012
24 02014

25 02020
26 02022
27 02024
- 28 02026
29 02030
30

31 02032

32 02036
33 02044

34 02046
35 02050

001322

013700
157174
010210

000002 -
001426
013700
157174

2$:

060302

010260
000002
012605
012604
012603
000264
000207

013700

157174

166060
000024

012605
012604
012603

36 02052 0002u4

37 0205u
38

000207

fileoi:

000016

RT-11 MACRO. W02-12

1-DEC-78 PAGE 12 = .

.sbt.tl get buffer from file

- mov
mov
- add

mov

Sed

Sub'

mov

MmOV

clz
rts

r3;—(sp);_ -

ru’,"'(sp)

| I“5,-(5 ) |
3 buflen(rO) blOCK(PO)
#HOO,rH o
pc,connecti
r1 ”
Y
- r1,ie

- fileoli -
| @#1nstrm r0

ri

pec,connect

r1

2% |
| #fbonnect rO:.

dostop

e#instrm ,EO

r2,(r0)
r3,r2
r2,max (ro)

(Sp)+,r5'
(SP)+,T4

(sp)+,r3 _f-rj'

pe

'@#instrm rO

-9

block number

\" .

; read share'di mode / segment 0

.I.’
';_connect flle |

'1f flag*O -
then got a buffer

1f flag-2
then end of flle

_try

read unshared mode / segment O
connect file

if flag=0;

then got a buffer

‘else connect fault

stop the program

address stream descriptor

pointer to beginning of buffer
pointer to end of buffer

indicate success

reset bleck number

buflen(rO) block(rO)

(sp)+,r5 |

- (sp)+,ré4

(sp)+,r3

pe

. indicate end of information =

AT L - e oy - - P, T B o : L [




L LﬁmﬂER
1
2
3

040002

000034
4 007006 012700

_ 156000
5 007012 163700

040002

6007016 163700

ou0004

7 007022 010065
000026

B 007026 013700 -

- 040000
|9 007032 010001
1007034 010065

000030

11 OTO4O 005300

12 o7042 072027
| 177767

13 07046 005200
14 07050 010065

000032
15 07054 0U42701

7177000
16 07060 06370
040002
17 07064 005301
18 07066 072127

177767

| 19 07072 005201
20 07074 012765
000402

R 000022
21 07102 072127
000011

22 07106 013700
040000

23 07112 072027
| 177767

24 07116 050001
25 07120 010165

000024

26 07124 012700
- 000050

27 07130 OO4T67

003552
28 07134 001121
29 07136 016501
000026

30 07142 006201
31 07144 042701
- 100000
132 07150 072127

~ 177764
33.07154 005065

4s$:

. PERM AND ooquD INTERPRETER

RT-11 MACRO VM02-12

sbttl loader -

007000 013765 loader ‘mov

sub

 sub

mov

dec

 ine
mov

 bic
"add

. dec
ash

~inc

bis

asr

bic

ash

clr |

|  @#40004 r0o

_r0 r1
-rO,glapst(r5)

'# r1

1-DEC-78 PAGE, 32

@#40002,g1ength(r5) glap 1ength |

#156000,r0
 @#40002'r0

er glabot(rB)
© @#50000,r0

rO codel(r5)

- #177000,r1
© @4#40002,r1

#u00+2,parﬂ(r5)

#11,r1
@#40000,r0
#-11;r0

ro,ri

ri parS(rS)

#conct,rO

:  pc,callsup

ldex

- glabot(rs),r1

ri |
#100000 ri

-.#-14,r1'

screon(r5)

; stk length
; code length

3 code 1ength in blocks ;¢'<l w

5 code length in first glap block

3 glap length in blocks-
+ read shared segment 2

. code length
. glap start in blocks

4'glap area in file

3 connect it

+ if error then exit

. lowest scratch segment number
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 PERM AND COMMAND INTERPRETER

__LQAUER

e ]: 000502
N 07160 020127
' 000006

35 07164 001450
136 07166 005265

000502

37 07172 010104

38 07174 052704
o 001000
39 07200 010465

_ 000022
40 07204 162701
000003

41 07210 072127
000004

42 07214 010165
000024

43 07220 016765
000156

) 000014
44 07226 016765
000152

000016

45 07234 016765

_ 000146
000020
46 07242 066565
000002

| 000020
47 07250 012700
- 000044
48 07254 00UT6T
003362

49 07260 012700
000050

50 07264 004767

003416

51 07270 001043

- 52 07272 010704

53 07274 062704

| 000152
54 07300 010603

.85 07302 004767

176732

56 07306 016500
000026
- 5707312 005020

58 07314 020006

59 07316 103775

60 07320 004767
000064

é '"'61 0732u 012704
S 7 000036
. 6 07330 060504

- 63 07332 012465

B - 000014
"'?64'07336 012U65

1$:
2%:

cmp

inc

mov

bis

sub

ash

mov

add

mov

add

) r1,#6*
_:1$

scrcon(r5)

_.r1 ri

#1000 ru

ru,paru(r5).

#3,r1
#,r1

~ r1,par5(r5)

 RI-11 MACRO W02-12

-y

y length =

?

_then'sét'flag

write unshared modef:

; lowest possible scratch segment=3

'*offsetffrdm.begin of scratch file

rest

scratch,par1(r5)'; scratch file name

scratch+2,par2(r5)

Scratch+4,par3fr5)

userid(r5),ﬁar3(r5)-'.

#fscrfil,rO
pc , Savnam
jiconct, rO

pc,callsup

ildex .

_ #1drec—.,ru- -

sSp,r3

 pc,setrs :
glabot(rS) ro

- (r0)+
ro, Sp

24
pc, copgla

 -#progf11 rl

r5rh
(ru)+,par1(r5)k

(r4)+;par2(r5)

save file name

connect scnatch file

1f error then exlt
set recovery
for loading

clean out gla to sp '

copy glap to gla

reset code file name
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~ LOAER

65 07342 011465
- 000020

66 07346 012765
000402
000022
67 07354 016500

000032 -

68 07360 072027
- 000011

69 07364 010065
- 000024

o 70 07370 012700

000016

f%-n”'PERM AND COMMAND INTERPRETER

mov '#400+2,par4(r5) ;

000050

- j71 07374 004767
| 003306
72 07400 000207
73
74 07402 073512
07404 023364
, ;2 07406 073300
77 07410 016500
- = 000026
- 78 muw 016501

000030

() 07u20 042701
R 177000
80 0742u 062701
040000
81 07430 016502
: 000034
82 07434 012120
83 07436 162702
L 000002
84 07442 001374
gg 07444 000207

88 07450 000207

87 07446 000244

ldex: '

scrébCh:

copgla:

Cmov 'glength(rS) r2

1$:

ldreéz

mov (rd),par3(r5)

oV COdel(rS) ro
- ash #11 ro
mov EFO,parS(rS)
mov foonet,r0
jsr ﬁC,callsUp
.rad50 /serfil/
.rads50 /g-'/_J.*

mov ”glabo;(rs),ro
mv  glapst(r5),r
bic  #177000,r1
add #40000 ri

m0v ' '.(r1)+,(r0)+.
sub #2,r2 .

rts pc

clz

rts  pe
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read shared in segment;Z_f  “

code area in file

connect code

scratch file name

y virtual gla start

_glap-start in file

address glap

-_glap 1ength

indicate‘load error
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