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‘his document contains the following listings:

:ernel.mac (the kernel)

:chk.i _
isk. i N
ore.i
‘ilSys.i-
onhan. i
chedu. i
)yser.i
nit.i

‘ead symbol

.o0ader

clock handler

disk driver

‘core manager

file system

console handler

scheduler

external system routines
initialization

read symbol routine in subsystem

loader in subsystem




KERNEL RT-11 MACRO \moz-12 1-DEC-78
IABLE OF CONTENTS -

1= 11 globals -
2= 1 constants

3- 1 data area

4- 1 interrupt and trap routlnes

5- 1 wait and signal

6- 1 receive and send

7- 1 supervisor call

8- 1 common send operations

9- 1 process into ready queue

10- 1 message to and from queue

11- 1 save process status |

12- 1 kernel exit

13- 1 enter into and remove from queue
14- 1 despatcher

15~ 1 initialization of data area and 1d1e process
16- 1 routines

17- 1 monitoring routines -
18- 1 console input and output routlnes
19~ 1 dump
20- 1 print routines |

21- 1 bootstrap rtil1 from rkO
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000000
000000
000040
8 000040 000137
. 010024
'9 000044 000137
~ on2s
11
2
13 |
14 000440
15

16 00440 005330
17 B

18 00442 005420
19

20 0044Y 005u3o
21

'22 00“46 005434 -

2” 00450 005506
- 26 00452 005552

28 00454 010566

29 -
- 30 00u456 010644
3N '
33
34
3
36
37
38
39
40
47
Y2

43

oy
45
46
47
48
49

50

51

52

- 53
54 00460 000462
.55 00462 012706

JENABL LC

title kernel
.asect
.mecall regdef

 .regdef

.=40
jmp  @i#start

Cjmp  6#dump

'.sbttl ‘globals

s set fixed
3 start address

-;Idump address

s interrupt and trap routlnes

. =440

.globl errorep
errorep:error
.globl 1iotep

iotep: iotser

.2lobl powep
powep: powint
.globl emtep
emtep: emtser
.globl c¢lockep
clockep:kwpint

.globl diskep
- diskep: diskint
.globl cinep

cinep: consin
.globl coutep

- coutep: consout

» data entry points
globl' proctab
.globl readyq |
.g2lobl begrdy,endrdy
.globl process
.globl apd
.globl runproc

.globl suppar,suppdr
.globl userap

.globl count

.globl serv

!

)

WS e W E W9 WA WH we We WMy e

error traps

. iot

power failure

emt I

clock interrupt

disk interrupt
eonsoleinputinterrupt

conisole output interrupt

process table
ready queue

+ pointers
current process

pointer process table
current user process o
copy supervisor active page reglsters B
copies users active page registers ¢
“clock count

service exchange table

.glebl aSleep,find : tempOrary-to-recov

s data referernce

.globl condes

’

. console descriptors

; reference for initialization

.globl init-initstk

; entry p01nt for exit (called after 1n1t1allzatlon)

.globl kernex

- kernex: toexit ~
toexit: mov  #kstk-l,sp

; set kermel staek
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s exit kernel

exl
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.CONSTANTS

PR EWWWWWWILWWWL NN NN NN N P b b b e b h s o _
 FORNSO0SEIGhEORAEEBNRREINNNE eI EIRNIgeeIo “Wm*

000022
000025

000030

000032
'000000

000001

000030

000030

000031
000055

000106

000047
000074
000047
000037

000007

000037
000077

ATTTHO
- 177600

177740

177640
- 177600
172354
177776

000000
000001

000001
- 000000

140000

000020
000520

000377

000015
000012

.sbttl constants

”:ré¢d£22

heldup=25
rsmoni=30
asleep=32

'_Closerzo |
- dsem=1

schedu=30

‘highsup=30

frstus=31
usminup=55

luservz=70.

- idle=A4T

recovz=60.

maxproc=47
maxsem=37
maxup=7
maxmess=37
maxfree=T7

' éemmaskz177740
servmk=177600
rdymask=177740

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

false=0
true=1
onz=1

off=0 _ _
| 1userps*140000-_

pdr=20
kstk=520

notasl=377

er=15
1f=12

1-DEC-78 PAGE 2

R e M B R S s W e W

' b &

u- s wWe W

~disk semaphore .
‘scheduler process = S A |

lowest user process number I o

~idle process _
‘recovery service

‘maximum contants

used f'Or ‘queues o : R

entries in proctab

clock service

highest supervisor process
first user process
lowest user service number mlnus

P

lowest user serv1ce number

masks

registers

user psw | - o B
offset pdr registers in ‘userapr S RS W
Kernel stack position - T
“indicates process not asleep




* 1 KERNEL ' RT-11 MAC RO vnoz-1 2 1-DEC -78 ;_PACE R B RCE

- -.Dm AREA

000520 - . =kstk

xn4=uch-#;

6 000520 000047 prccess..wcrd
-7 000522 000000 apd: - .word
~ 8 000524 000047 runproc:.word
"« 9 000526 000000 counter:.word
~ 10 00530 000000 waiting:.word

sbttl data area

maxproc
o
idle

O L
0

11 000726 =4 ¥maxsem+.

13 03326 003366 readyq: .=UO0+.
14 03366 000000 begrdy: .word
15 03370 000000 endrdy: .word

- 16 03372 003572 serv: = .=.+200

- 17 03572 000000 recproc:.word
18 03574 003614 suppar: .=20+.

19 03614 003634 suppdr: ._20+.

12 00726 003326 proctab:.ﬁuO*maxproc+u0+.

0

20 03634 004174 userapr:.=4O0%maxup+.

21 04174 00u77u*messtab..*14*maxmess+1u4

22 O47T4 000000 free: . .word
23 04776 000 link: .byte

0
0

24 O4T77T 000 info: .byte O
25 - 005176 - .s2%maxfree+.

26 05176 000000 asl:  .word
27 05200 000000 find: .word

0

28 005320 .=2%maxproc+.

'29 05320 000000 intflag word
_31 05322 000000 caIISCh .wcrd
33 05324 000000 psave: .word
34 05326 000000 count .word

3B
36 -

N

0

0
0
-0

e e W W
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. -

WS WS MDD W N WY

kernel stack betwcen 500 and 520

current process

address current process 1n prccess table ~,;i

current user process

semaphores

process table
ready queue
‘begin pointer ready queue

erid 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

head cell free space | SN
p01nters to process descrlpbcrs -

1nd1cates where a send ccmes frcm |
( process or interrupt ) |
indicates whether scheduler

should be called

save word for old prccessnumber -
ccunter fbr clock . -
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‘ - 1-DEC-78 PAGE 4
INTERRUPT AND TRAP ROUTINES ,

x
#,fs"i'qﬁ" ;

1T .sbttl interrupt and trap routines
3 005330 113702 error: movb  @#psw,r2 = ; get error code
| 177776 | | - |
4 005334 042702 bic #1T77760,r2
177760 | o o . |
5 005340 116§02 | movb ernumb(r2),r2 ; map to error number
005412 o - - | -
6 005344 042702 bic #177400,r2
- 177400 |
T
8 005350 026727 serer: cmp  process,#highsup; if from system process
173144 |
000030
9 005356 003010 bgt userer
10 | : o
11 05360 004767 super: jsr pc,save ;, then save registers in process table
007444 f | - | | |
12 05364 010405 mov r4,r5 ; processtable(process)
13 05366 012703 mov #idown,r3 s print 'down:'
: 011524 _ L _
1u 05372 004767 jsr pc,moni ; print all registers
003106 N
12505376 000000 halt 3 halt the system
1 - |
17 05400 012700 userer: mov  #recov,ro0 s if from user process
000074
18 05404 012701 mov #1,r1
000001 | | | |
19 05410 000403 br iotser s then sve(recover,reset,error number)
20 R _ _ | S s
21 05412 004 ernumb: .byte 4,10, 14,34,250
05414 014
05415 034
- 05416 250 |
22 f | - .even
23 | . | a |
2 05420 010077 iotser: mov - r0,@8apd ; supervisor call
173076 | | | | - |
25 05424 000167 jmp sve.
| 000574 )
27 05430 000000 powint: halt | s power failure
28 05432 000776 br powint | R
29 o | -
30 05434 026727 emtser: cmp process, #highsup; not allowed
" 173060
- 000030 e | o
31 05442 003017 bgt = emter ; for user processes
32 05444 010077 mov  r0,@apd + save r0 in processtable
173052 Ny
33 05450 011600 mv  (sp),rO0 : pc of caller
34 05452 006560 mfpi -2(r0) s in of emt #n in user mode
- TTT76 | -
35 05456 112600 movb - (sp)+,r0
36 05460 042700 bic  #177774,r0
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KERNEL RT-11 MACRO VM02-12

INTERRUPT AND TRAP ROUTINES

| 177774
37 0546& 006300
38 05466 016007

. 005472
39

05474 005564
05476 006114

- 05500 005744
41

' aSI

- mov

HO 05472 005652 sw:

42 05502 005002 emter:

43 05504 000735

4y

| 177614
46 05512 001411
47 05514 000002
48

45 05506 005367 kwpint:

g 05516 012737 kwlint:

000100
- 177546
50 05524 162767
- 000024
177574
51 05532 00340t
52 05534 000002
53
54 05536 010077
- 172760
55 05542 012700
- 000000
56 055“6 000167
- 0002“4
57

58 05552 010077

172744

59 05556 012700

000001

60 05562 000437
Y

word

clr
br

dec

rti

mov

“sub

ble

ortd

sclomes

diskint

MOV

Jmp

MOV

| rO-“ |
sw(r0),pc

~ 1-DEC-78 PAGE 4+ ~ -~

H SWthh address ~
-3 case #n of .

signai,wait,send,receive_; switch table S
re s error O
~ userer
count ; cOmtwountﬂ
sclomes s if counti#0
- N ; then return
#100,@#csrkw1 : cleaf monitor bit
#20.,count - count=count-20
sclomes ;_if coUnt(:O
o ; then return
rO;@apd ; generate message to clockpfocess .
fficloser,rO
intsend |
- r0,@apd s Signal (dsem)
#dsem,foz
sigl

R _::



KERNEL RT-11 mcﬁ_q VM02-12

WAIT AND SIGNAL

1
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
172704
11 05616 000002
12 05620 OO4T67
001204

13 05624 016701
172670

14 05630 012702
) 000530
15 05634 060002
16 05636 OOUT6ET
© 7 001564

17 05642 004767
001772

wait:

waitil:

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
26 05674 005260
000526
27 05700 017700
| 172616
28 05704 000002
- 29 05706 OOUT6T7
| 001116
30 05712 012702
000530
31 05716 060002
32 05720 004767
- 001564
| 33-05724 010103
34 05726 006303
35 05730 016305
005200
- 36 05734 00u767
‘ 001624

sigﬁai:

sigl:

sig2:

.Sbttl wait and signal
mov
. bie

asl

asl

Itst |

mov

bic

'asl

asl

tstb

bne
inc

- OV

l"tl

mov

add |

mov
asl
mov

jsr

1-DEC-78 PAGE' 5

@apd,ro
#semméék,ro
ro

ro
counter(r0)

waitl
counter(r0)

@apd,r0

pc,save-
process,r1‘
fwaiting,r2

ro,r2
pc,enter

exit

8apd,r0
#semmask,ro0

ro
ro
waiting(rO)

sige
counter(rO)

@apd,ro0

pc,Save
#waiting,r2

ro,re
pe ,remove

ri,r3

r3
.find(r3) r5

pc,resched

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

; then
: counter;zcounter—1

: else

s enter(process,waiting)

; select(process,ready)

* recover sem

s restrict range

; wiﬁh semaphore(r0) do
; 1f empty(waiting)

s then
+ counter:=counter+1

+ else

s remove(candidate,waiting)

; reschedule(process,candidate)5
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LRNEL  RT=1T JHA“f'7VM02~12 - 1-DEC-T8 PAGE 6 . . .~
;ECEIVE AND SEND e
| o ~© .sbttl receive and senrd
, R T o
} 005744 004767 receive: jsr pc,save ; ru-zgroctab(proc)
- 001060 “
| 005750 105764 tstb recd(ri) ; 11“ not), anpty(recelved)

- 000022 |
> 005754 001411 beq reci + then get message from queue
> 005756 OOAT67 jsr pc,ungmess | |

000652
7 005762 010546 mov  r5,-(sp)
3 005764 010405 mov  ri,r5
) 005766 Q04767 - jsr pc ,rmoni
oo2u4y T .
10 05772 012605 mov (sp)+,r5 .
11 05774 000167 jmp  exit '
001202 | - o -
|2 06000 112764 rec1: movb  #true,heldup(rd) ; else heldup:=true
o 000001 . - .
000025
13 06006 004767 jsr pc,select
001626 o
14 06012 000167 - jmp exit
| 001164
15 | | |
16 06016 Oougggintsend:jsr pc,save ; Save registers in process table
o 001 | _
I7060220Q$267 inc intflag ; indicate send from interrupt
177272 | |
18 06026 004767 jsr pc ,comsen : do common send operations
- 000320 o - | _
19 06032 001021 bne 1% ; have to qmessage
0 06034 004767 jsr pc,rmoni o
002376 | : o |
21 06040 110015 mvb  r0,(r5) ~; service number
22 06042 000315 - swab  (r5) -
23 06044 110015 movb ro0,(r5) ; sSource:=service
24 06046 016765 mov part,2(r5) |
| 003176 o
000002 -
5 06054 016765 mov par2,4(r5)
- 003172 |
- 000004
26 06062 116001 movb  serv(r0O),r?
003372 _
27 06066 OO4T6T jsr pc,resched
: 001472 | |
28 06072 000167 jmp exit
001104 S
>9 06076 004767 1$: jer pc,rmoni
_ 00233q . o o - | :
30 06102 010504 mov r5,ri : else gmessage(candidate)
31 06104 004767 jsr  pc,qmess . ' - . '
- 000572 ;
32 06110 000167 jmp  exit
001066
33
34 06114 OO4T6T send:  jsr

pc,save

* rli->proctab(proc)

#f?fw; .



ERNEL RT-11 MACRO WM02-12  1-DEC-78 PAGE 6+

ECEIVE AND SEND
L 000710 | |
> 06120 004767 ~jsr  pec,smoni
T 002330 e T
5 06124 011400 mov (rd),r0 _ - _
[ 06126 042700 bic ifservmk, rO ; restrict range of serviceno
- 177600 | -
3 06132 020027 cmp r0, #luserv
- 000106 o - |
J 06136 002402 - blt 1$ B | | -
J 06140 005237 inc @dcallsch s call scheduler if idle is selected
- 005322 | | | | o
1 06144 004767 1$: jsr pc,comsen s do common send operations
- 000202 ) | L o - - |
2 06150 001016 ~ bne send 1 ; have to gmessage
3 061652 010401 ‘mov  rid,ri? o A
4 06154 010502 mov r5,r2 | |
5 06156 004767 jsr pc ,COopY s copy( )
002072 o
5 06162 OO4T6T jsr pc,rmoni
- 002250 | | | |
7 06166 110015 movb ro, (r5) s service number
B 06170 000315 swab (r5)
0 06172 116001 movb serv(r0),r1
- 003372
0 06176 004767 jsr pc,resched
-~ 001362 . | -
1 06202 000167 jmp exit
| 000774 . | _
2 06206 020027 send1: cmp . rO0,#luserv ; messages to user which
| 000106
3 06212 002002 bge 1$ ; have to be queued are 1gnored
4 06214 OOHT6T Jer pe ,qmess } qmessage ~
- 000462 |
5 06220 000167 1$: ~Jmp exit

© 000756



- -17 06274

KERNEL RT-11 MACRO VM02-12
SUPERVISOR CALL .

| 1:..'

2
3 00622“ 00”767
000600

SVC

4 006230 004767

_ 002220
5 006234 011400
6 006236 042700

' - 177600

7 006242 110064

8
10 06252 001031

11 06254 010401
12 06256 010502

000032

9 006246 OOLT6T
| 000100

13 06260 004767

o 001770
14 06264 004767
002146
15 06270
16 06272 000315
026727
172220
- 000030
18 06302 003404
19 06304 116715

: 172210
20 06310 062715
- 000055

21 06314 026727

175252
000030

22 06322 003007
23 06324 016701

175242

2l 06330 004767

000154
25 06334 000402
26 06336 OOMT76T

000340
27 06342 O04T6T

001272

28 06346 000167
29

000630

110015

1$:

svels

svc2:

;sbttl'

jSF.

mov
bic

movb

- Jsr

bne

mov

 jsr

jsr

movb

- swab

cmp

ble

movb
add

cmp

- bgt

Jsr

br:
jsr

- Jsr

Jmp

~1-DEC-T8 PAGE 7

SUperViSOr'call_-
- pe,save 5 r4—>'proctab(pr6c)_
' pé,smOhi ' '
(r4),ro o - T
#fservmk,r0 ; restrict range of serviceno
r0,asleep(rk) ; sending process becomes asleep
o '; until reply from same service
- pc,comsen ; do common send operationS' |
svel ; have to-QmeSsagé'
ri,r1 | .
 r5,r2-. T
pc,copy ; copy(,)
pc,rmoni
_rO;(rS) ' ; service number
(r5)
process, #highsup; if user process
1$ . . _ N
process, (r5) ; then source:zprocess number
#fusminup, (r5) * source:=service number
recproc, #highsup; if receiving ﬁrbcess "
sve2 ; 1is supefvisof'pfOceSS:
recproc,r - then-enter it
_pc,intread ; 1nto ready queue-
svc2_' | |
pc,qmess s else gmessage
pc,select
exit



7cmou" SEND OPERAT mns

1  |
2

f4 006356
5 006360

6 006364

003372
002005
012702
000001

005726

7 006366 000167

8 006372

9 006376

10 06400
11 0640U

12 06410
13 06412

14 06416
15 06420
16 06426
17 06430

18 06434
19 06436

20 06442

21 06444 11276
000377

22 06452
23 06454

2 06462

25 06l

26 06472

27 06474

28 06500 000264 notqmes

176756

010367
175174
006303
016305

005200
105765
000025
001031
105765

000032
002432

026727
172074

000030
003003
005767
176664
001407
120065
000032
001020
112765

000032
000412
126465

000001

000032
001010

112765

000377
000032

000402
105065 hldup:

000025

2%:

3$:

29 06502 000207

30 06504
31 06506
32

000244 setqmes

000207

3 006352 116003 comsern ; movb

bge
- mov

_;tst-: -

Jmp

mv

asl
- mov

'*tstb

bne

~tstb

movb1

br
- ¢lrb
:8ez
rts

clz

res

-serv(rQ),rB

‘notgmes

| .sbttl common send operatiow

if illegal serv1ce number |

1 e -
#l,re » then simulate error trap
(sp)+
serer
r3,recproc'
3 S o
find(r3),r5 ;.with.processtable(candidate);do_ |
heldup(rB)' s if not heldup -
hldup R _
asleep(r5) s and not asleep
setqmes

- process, thighsup

B s if from user process |
intflag . ; or from,lnterrUpt then

3% SR T
r0,asleep(r5) : if not asleep until-service*
setgmess then set qmessage exit

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

- 3 and take not qmess exit . -
1(r4) asleep(rS) ; else source fllled in by proceSSf_

Vssetqmess ,

#notasl asleép(rS) N

notqgmes e
heldup(r5)  ; heldup:=false
- ; sét zero bit: not gmess ——
pc | |
| ; clear zero bit: gmess

- pe



KERNEL RT-11 MACRO WM02-12
'P[f{sss INTO READY QUEUE

7
2

3 006510 016700 1ntread

174652

4 00651 ‘-I 020067
| 174650

5 006520 001435
6 006522 126001
-~ 003326

7 006526 003007

8 006530 005200

1$:

9 006532 042700

177740

10 06536 020067
T 174626

11 06542 001367

12 06544 000423

13

14 06546 016700
- 174616
15 06552 010002

2$:

16 06554 005302

17 06556 042702
T 1TTTHO
18f06562 116260
S 003326

003326
19 06570 010200

20 06572 020067

174570

21 06576 001406
22 06600 005302

23 06602 042702
177740

24 06606 126201 o
003326.

3$:

25 06612 003363

26

27 06614 110160
003326

28 06620 005267
C 1745uY

29 06624 042767

77740

- 174536
30 06632 000207

31

U$:

I-DEC-TE PAGE -9,

.sbttl precess 1nte reedy queue

MOV

qnp_f

bgt

- ine
- bic

cmp

bnie -

br-

mov -

mov
dec

bic

 movb

movb
" inc

‘bic

"u$

*fbegrdy,rO; o

ro endrdy_' '

readyq(rO) r1

_2$

r0
#rdymask r0

o

rO endrdy

1$

43

endrdy,r0

ro,re
re

= #rdymask r2

X J

peinter to begin ready queue

X 1f equal to p01nter to end

then queue is empty S
queue in increasing order

_proeess should be inserted here

ready queue is cyclic

reached the end ?

shuﬂfie rest_of'queue

r0w>entry_

‘r2->previous entry

readyq(rZ) readyq(rO) |

r2,r0
rO,begrdy

- 4$

#rdymesk r2

| readyq(rZ),r1 '

..3$ o
ri,readyq(ro0)

endrdy

. pc .

#irdymask ,endrdy

‘reached the beginning ?

enter-peeitien reached ?

enter process 1nto queue

step end pelnter



3MESSA TO AND FROM QUEUE

1
2

| nDEC-7S PHGE 16 ' ;;P'.ﬁ5ﬂﬁ° :_

sbttl 'message to and fram queue

3 006634 010402 unqmess : MOV

4 006636 062702

000022

5 006642 00UTET
- 000642
6 006646 010103
7 006650 070127

| 000014

8 ooessu 062701
- 004174

9 006660 010402

 10 06662 004767

_ | 001366
11 06666 010301

.12 06670 012702 -

OO4TT4

13 06674 OOUT6T

000526

H1M 06700 000207
15

16 06702 012702 qmess:

004774
17 06706 010046
18 06710 004767

000574

19 06714 010103

20 06716 070127 -

000014

21 06722 062701

o 004174
22 06726 010102
23 06730 010401
24 06732 OO4T6T

001316

?25'06736 112612

26 06740 000312
27 06742 005767

176352

28 06746 001411
,29 06750 016762
. - 002274

- 000002

sowﬁémm&
00000k

31 06764 116212
| 000001
32 06770 000410
33 06772 026727
S 171522

“ - 000030
34 07000 00340H

35 07002 116712

171512

% 07006 062712

1$:

add

jsr

mov

mul

add

mov

mov
jsr

mov
mul

add

movb
swab h-

tst

mov.

movb

br
cmp

ble

movh

add

(sp)+ (r2)
(r2) -
intflag

1”4-,!"2 -

frecd,r2 ;
i PC,Pemove | _; :

'._P1,F3'-

#12.,r1

#messtab,r1
ri,r2

pc ,Copy
r3,r1

 {ifree,r2

' pe,enter o
o

fHfree,r2

' r0,~(sp)

pec ,remove | ;

ri,r3

#12.,r1

. #messtab,r1

ri,r2 - 3
rﬂ ri | ;
pc ,copy

r ".

1$
pari1,2(r2)

paﬁ2;ﬂ(r2)

1r2),(r2) 3

28
process, #highsup;

28

process,(r2)f .

fusminup, (r2)

_ - e

12> recd(rl)

remove(m,received)

ri1->message table entry

enter(m,free)

remove(m,free)

r2-> message table entry
ri-> curr proc table

service number

if from interrupt

then fill inkmessage

and source:z=service

if from user process

then source:=process number

source:=service number



KERNEL 'RT-11 MACRO VM02-12:

MESSAGE TO AND FROM QUEUE

1000055

37 07012 010301 28%:

38 07014 010502

39 07016 062702

000022

40 07022 004767

000400

‘u1 07026 000207

mov

mov

add
Jsr

'rts

1-DEC-78 PAGE 10+

r3,r1
ro,r2
ifrecd,r2
pc,enter

pPc

N |



|.-|a.-|- w" _‘F_'L- e

.33

pe

TKERNEL “RT-11 MACRO WM02-12 1-DEC-78 PAGE 11~ 1o i~ S
jiSAVE PROCESS STATUS o “ | '
T ,sbttl save process status = = S
P . S - v | | | <
3 007030 016767 save: mov _process,psave - ; save processnumber :
171464 | | | |
176266 | | )
4 007036 026727 cmp  process,#idle _
o ITINSE - ' * .
o 000047 | | ¥
5 007044 001003 " bne 1% P
6 007046 016704 mov apd,r4 :
| 171450 |
7 007052 000207 - rts pe
8 007054 010046 1%: mov r0,-(sp)
9 007056 016700 mov - apd,ro0
171440 | | S
10 07062 010160 - mov ri1,2(r0)
. 000002 o e .
11 07066 010260 mov re,4(r0) -
000004 .
12 07072 010360 mv  r3,6(r0) :
| 000006 B
13 07076 010460 mov r4,10(r0)

- 000010 ,
140702 010560 mov r5,12(r0)
000012 . B .
| ”15 07106 012704 mov  #kstk-2,r4

| 000516 | i
16 07112 011460 mov (r4),20(r0)

000020 | | |

17 07116 014460 mov - -(ru),161r0)
| 000016
18 07122 006506 mfpi sp » stackpointer previous mode ¥
19 07124 012660 - mov (sp)+,1u(r0) ; save stackpointer - N
j20 07130 026727 cmp -process,#frstus=;aif@user'process e
171364 | | | k
000031 - o
21 07136 002416 blt savout s then save pdr register
22 07140 016701 mov process,ri s address -
171354 o ' ;
23 07 144 162701 sub #frstus,r ;

- 000031 | _, | g
24 07150 072127 ash #,r1 ; in segmenttable 3
- 25 07154 062;01 ‘add ffuserapr+pdr,r1 ; from pdr registers v | e

003654 | | Vg o
26 07160 012’202 mov #stpdr,r2 ; start address user page descriptor regist
- 177600 | el
27 07164 012703 mov #10,r3 f
000010 _
28 07170 052221 next: bis  (r2)+,(r1)+ _
29 07172 077302 sob r3,next - »
30 07174 010004 savout: mov ro,r4 .
31 07176 012600 - mov - (sp)+,r0
32 07200 000207 rts



- KERNEL RTv11~MACRO VM02-12

'KERNEL EXIT

1
2
3 007202 005067 exit
| 176112
4 007206 026727
| “ 171306
| 000047
5 007214 001474
6 007216 026767
. 171276
| 176100
7 007224 001437
- 8 007226 026727
- 171266
| 000031
9 007234 002007
10 07236 026727
176062
| 000031
11 07244 002427
12 07246 012701
‘ - 003574
13 07252 000410
14 07254 016701 user:
- 171240
15 07260 162701
, "~ 000031
16 07264 072127
| 000005
17 07270 062701
- 003634
18 07274 010102 f111
19 07276 062702
| 000020
20 07302 012703
| 177640
21 07306 012704
177600
22 07312 012705
: - 000010
23 07316 012123 f'again
24 07320 012224
- 25 07322 077503 :
26 07324 016700 exout
171172
27 07330 016001
| 000002
28 07334 016002
000004
29 07340 016003
| - 000006
30 07344 016004
- 000010
31 07350 016005
- 000012
32 07354 012737
o 030340

1-DEC-78 PAGE 12 =~

.sbttl kernel exit

clr -

bge
amp

blt

br

- mov

sub
ash

add

add

mov

oV
‘30b

mov

intflag

brocess,#idle

idlex
process,psave

exout -
process, #frstus

user |
psave, #frstus

exout
#suppar,ri1

fi11

process,ri
#f'r's{',us,ﬂ
#,rl

#userapr,r1'

o rl,r2

#pdr,r2'-
#stpar,r3
#stpdr,rd

410,15
(r1)+,(r3)+

(r2)+,(rd)+
r5, fagain

apd,roO
2(r0),r
4(r0),r2
6(r0),r3
10(r0),rd4
12(r0),r5
#30340,@#psw

s if hewprocess=oldprocess

; memory management register-s'

; start address user page descrlptor ;:“:”

; current mode= kernel,previous madejff"g?f

s clear send flag

3 newprocess is supervisor process
; and oldprocess is supervisor process tha

; no changes memory management registers
; else ,

: flnd
s address

; fill memory management registers =
; ri=startaddress apr,r2= startaddress F@fft

; start address user page address registans

‘.{_yr:h



ﬂKERNEL EXIT

177776 ﬂ

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

idlex:

42 07416 016066

000020

| 000002
43 07424 000002

T

RI-11 MACRO WM02-12

mov

mtpl |

mov

mov
rti

mov

mov

rti

1u(r0?:'(5p)

- 1-DEC;78PAGE12+n‘5*1ﬁf; 

Sp o
16(r0),(sp)_
20(r0),2(sp)

(r0),ro0

apd,rO-
_16(r0),(sp)
20(r0),2(sp)

5 mov usersp to

', stackpointer previous mode
-5 pc and psw on kernel stack

G ol e ™ P WY LT Rt A S N ut"‘.‘-’; E S i Ll e L AR T R
g, b ' "1 . N — - = T e" . e T & a . “ = d . o N . E .
# o, MG L T . R . by e - C oy e - PP L -
R e e T a e e ST R A T v CpatteE " . T T




"KERNEL RT-11 MACRO w02-1 2

'3 00756“ 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

12 07624 020127 2%:

000030
13 07630 003002
14 07632 OOHT67

176652

15 07636 000207 3$:

16

173522
173522
18 07646 001412
19 07650 016700

1%:

17 07640 026767 select:

173512

20 07654 116000

003326

“21 07660. 005267

173502

22 07664 042767
' 177740

173474

23 07672 000405

2l 07674 016700 1$:

170624
25 07700 020027

~ 0000UT
26 07704 001435

27 07706 006300 2%:

28 07710 016001

005200

29 07714 105761

000032

30 07720 002006

31 07722 006200

32 07724 010067

T 170570

33 07730 010167

170566

34 07734 000207
35

. ! ' Ay, o . @ P . f X
P U ST T T " T S R U S T . o e Iy Vv T I N R .

/

.sbttl despatcher

bge

amnp

bgt
- MOV

mov
movb
o

mov

~ omp

bgt
jsr

| rts

cmp

mov

movb

inc

bic

br

MoV

cmp

asl

n mov

tstb

bge
asr
mov

rts

r1,psave |

1%
ri,#highsup

1$

~ri1,process

| rS,apd

psave,r]

28
psave,process
r1, #nighsup

3%

pcC
begrdy,endﬁdy

1%

begrdy,ro
readyq(rO),fO

begrdy

#rdymask begrdy

2$

-runproc rO

rO,#idle
Selidl

find(r0),r1

asleep(ri) -

‘sch

ro

rO,process

r1,apd

pe

-we

*» wae.

e

| ;ﬁg¢;7gapkcgfia,».,j_i;:.

'if candidate<{=zprocess

and candidéte

; is a supervisor process

then,process::éandidateﬂ"

0ld process

into ready queue

else continue 0ld process

if ready quéue _‘empty

else get

supervisor process

-from—queue .

ready'queue is eyelic

else

'is the idle process ?.

if not userprocess.asleep

’then start this prOCess

“enter process into ready queue

then no supervisor process readyi SR

L~
L

s B ’ '. - .. . - £ E : ) : ) )
) '.h. POl - L ., ! A
F TR e e R L N I e A e LWl s T



ERNEL - ET-s-‘l‘l MACRO VMOB-QIZ

36
37

38
39

40
41

42
43
4y

45

46

u7
48

49
50

51

52

07746

07750
07754

o760

07772

s

10000
10004

10006

DESPATCHER
07736
07742

005037
005322

012700

000030

sch‘

006300

016001
005200
105061
000025
012767

000030 -

170532
07766

010167
170530

012711

000006
000207

005737
005322
001354

010067

170506

10012 006300
016067

10014

10022

005200

selidl:

170500

000207

elr

aSl

clrb

mov

mov

rts

tst

bné

asl

mov

rts

@#callsch’
#schedu,rO
ro

 f£ind(r0),r

heldup(r1)
‘#schedu,process
ri,apd

#6,(r1)'

@#callsch

sch
rO,process

ro
flnd(rO) apd.

P

1-DEC-78 PAGE 14+

-

.

s - e e

else start scheduler

for scheduler to Know where

it is called from .
seléct idle process

if scheduler does not have-bo be callqd 24




KERNEL RT-11 MACRO VM0O2-12

- 1-DEC-78 PAGE 15

'INITIALIZATION OF DATA AREA AND IDLE PROCESS

3 010024 000005 start:

4 010026 012706

000000G

5 010032 012737
~ 030340

177776 -
6 010040 012700

- 010250

7'o1oouu_o12037 '

000050
8-010050 011037

000052

9 01005“ 012701
| 000520

10 10060 012702

. 005324
11 10064 004767
000226

12 10070 004767
000314

13 10074 004767

.sbttl

-reset

mov

1n1t1alizat10n of data area and idle process

#initstk,sp

#30340, @#fpsw

#setboot ,r0

(r0)+,8#50

(r0),6#52

fﬁ#phocess;rT

fipsave,r2

_pc,clear 
~ pe,findst
pe,aslist

pc,freest

. initialization clock

csbkwp= 172542
caskwp=172540

esrkwl= 1775&6

- 000226
14 10100 00U767
| 000254
5
16
17 S
18 172542
19 172540
20 177546
1
22 10104 012737
B - 001750

. 005326
23 10112 012737
010160

- 000004
24 10120 012737
. 030340

' - 000006
25 10126 012737

- 005506
- 000100
26 10134 012737
. ~ 000340
000102
27 10142 012737 .

- 000144

172842
28 10150 012737
o 000111

172540

29 10156 000413
30

31 10160 062706 kwlll:

mov

mov

mov

br

‘add

f #303“05@#6

#1000. , @#count

How 111, 644

#ewpint ,84#100

#340, 64102

#144, @ltcsbkwp

#111, @fcaskwp

inidle
#,sp

y set up stack pointer

s processor status word

; set fixed bootstrap rti11 address

; clear whole data area
; set find table
; set available space list

: setﬂQUeue of free buffers

; set counter
5 set trap vector
3 for time out error

; set interrupt vector kwili-p

; try kwli-p first

’ Set count set buffer and contfgllstatu8ﬁ

; if kwl1-p not there then kw11-1



'KERNEL RT-11 MACRO ‘VMO2-12

32
33

3y

43
m

45
46

000004

10164 012737
005516

000104

10172 012737
000340
000106

10200 012737

000100 -

177546

10206 012700
000047
10212 006300
10214 016000
005200
10220 005060
000020
10224 012760
010244
000016
10232 012767

inidleix

000047

170264

'102“0 000137

000000G

48

49
50
51
52
53

5y

10244 000001 idlepc: wait
br

102n6 000776

10250 000137 setboot: jmp

011532

mov

mov

mov

mov

asl

mp

1-DEC-78 PAGE 15+
tINITIALIZATION OF DATA AREA AND IDLE PROCESS

'#kwlint,@#1ou |
#340, 84106

#100, @#fcsrkwl

#maxproc,r0

ro

find(r0), rO

20(r0)

~ #idlepe,16(r0)
#idle,runproc

e#init

3 idle process code

idlepc

e#bootrt

; set interrupt vector kwli-l

; set qlock status register

; initialization of idle process

; 1dle process has highest:number

-3 processor status word

s program counter

; 1dle process running user process

; address of initialisation of processes

~; bootstrap rt11



;ﬂ_ INES _

Ul £ N —

6 010254 011112
7 010256 016162

17 10316 005021

18 10320 020102

¥

co Py

000002
000002
8 01026” 016162
000004
| 000004
9 010272 016162
' 000006
000006
10 10300 016162
000010
11 10306 016162
| - 000012
| - 000012
112 10314 000207
13
e
15
16

clear:

19 10322 101775

20 10324 000207
21 -

23

2

24 |

25 10326 012701
- 005000

26 10332 005002

27 10334 110221
28 10336 005201
29 10340 005202
30 10342 020227
' 000077

31 10346 002772
32 10350 012767

- 000077
174620

33 10356 000207

34 |

35

36

37 !
38 10360 005067

17410
39 10364 012702

o 0047 7Y
40 10370 005001

41 10372 004767

aslist:

1$:

freest:

1$:

-DEC-78 PﬁGE 16-

i.sbttl routines

s copy message

mov

mov

rts

; clear

clr
anp

‘blos

rts

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

4(r1),4(r2)

6(r1),6(r2)
10(r1),10(r2)

12(r1), 12(r2)

pC

area

(r1)+
ri,re
clear

pC

; rl _
3 r2 end address

start addreés

. set up available space list

mov

' clr'
movb

inc
iric

anp

blt

mov

rts

#link+2,r1

' P2:. 
r2,(r1)+
ri

re |
re,#maxfree

1%

imaxfree,asl

pC

+ set up queue of free message buffers

clr

mov

clr

" free

#free,r2

ri

pc,enter




ERNEL RT-11 MACRO woa-12 | 1-DEC-T8 PAGE 16+ -
ROUTINES S disniihs

177030

42 10376 005201 . inc o
43 10400 020127 cmp ri1,#maxmess
000037 |
44 10404 003772 f ble 1$
45 10406 000207_ ~ rts pc
46 S -
47 - | _ | |
38 R . s set up pointers to process descriptors
50 10410 012700 findst: mov #find,r0
005200 : _
51 10414 012701 mov ~ {fproctab,ri
000726 L - R
52 10420 010120 1$:  mov  rl1,(rO)+
53 10422 062701 _ add #40,r1
. 000040 o -
54 10426 020027 - amp r0, #2*maxproc+2+find
- 005320 o : _
55 10432 001372 @ bne 1%
56 10434 000207 rts pc |
5T | - :



“ T ET -r..l-_:-,?w:'q"'"—‘. e ".—;“-:'-ﬂﬁ
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34

MmITORING ROUTINES . - S R
1 | .Sbttl monitoring routines o
3 010”36 032765 rmoni: bit #1,rsmoni(r5) ; receive monitored ? | N
000001 |
| 000030 -
4 010444 001416 beq monex
5 010446 012703 mov #re,r3
| 011516 |
6 010452 000U 14 br  moni - w
7 010454 032764 smoni: bit #2,rsmoni(rd4) ; send monitored ?
o 000002 - |
| - 000030 |
-8 010462 001407 beq monex
9 010464 012703 mov #sen,r3
. 011510 S
10 10470 010546 mov r5,-(sp)
11 10472 010405 mv  rb,r5
12 10474 O0U4TET jsr pc,moni
000004
13 10500 012605 mov (sp)+,r5
14 10502 000207 monex: _rts pe
16 10504 010546 moni: mov r5,-(sp)
17 10506 010446 mov r4,-(sp)
18 10510 010046 mov r0,~(sp) |
19 10512 004767 jsr pc,erlf s print cr and 1f
| 000670 | [ -
20 10516 o0oU767 jsr pe,prntxt 3 print text
o 000650 | B |
21 10522 016704 mov process,r4 3 print process
167772 B o
22 10526 00uUT67 jsr pc,sproct
| - 000676 - -
23 10532 012767 mov #10 tel
000010 |
000024 -
24 10540 012504 1$: mov (r5)+,rd o
25 105&2’00"767 jsr pe,sproct s print registers
- 26 10546 005367* dec  tel
000012 |
27 10552 001372 brie 1%
28 10554 012600 mov (sp)+,r0
29 10556 012604 mov (sp)+,rd
30 10560 012605 mov (sp)+,r5
31 10562 000207 rts  pe
32 o SN o o
33 10564 000000 tel: word O



KERNEL RT-11 MACRO VMO2-12

1-DEC-78 PAGE 1é

CONSDLE IN PUI' AND OUTPUT ROUTINES

_ O 0O~ U £ N =

il wmesd wmd b -
mnwm_

s
. ON

SN
oo

83

B

N N

24

28
29

30
31
3
35
36

39

40

- 000002

000004
000010
000012
000014
000016
000020
000022

000026
000030

10566 013746
177776

000024

10572 010077

167724

10576 012600

10600 042700
177760
10604 010146
10606 070027
~ 00003Y
10612 06270

000000G

10616 011100
10620 016067
000002
000424
10626 005067

000416

10632 016100
000002
10636 012601
10640 000167
- 175152

10644 013746

177776
10650 010077
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

ident=2
maxlinz4
seman=10
dmasig=12
mode=14
outadr=16
~outmap=20
numbyt=22
- linwid=24
- state=26
- dmouts=30
consin: mov @#fpsw,-(sp)
mov r0,8apd
mov  (sp)+,r0
bic #177760,r0
‘mov ri,-(sp)
mul #28.,r0
add  {condes,ri
mov. (r1),r0
mov  2(r0),par2
clr parl '
mov ident(r1),r0
mv (Sp)+,l”1
Jmp intsend
consout:mov @#psw,a(sp)' '
mov  r0,@apd
mov (sp)+,ro0
bic #177760,r0
MoV r1,-(5p)_
mul #28?,?0-:
add ficondes,r1
tst dmasig(r1)
beq 1$
mov seman(ri),ro0
mov (sp)+,r
Jjmp sigl

sbttl console 1nput and output routlnes

\

psw contains console number

save r0

console number

save ri |
determine position in

console descriptor array

address |
character

input

console service

restore ri

psw contains console number

save r0

“eonsole number

save r1 |
determine position in

console decriptor array

interrupt converted to signalr
semaphore number

restore ril



KERNEL RT-11 MACRO W02-12 1-DEC-T8 PAIE 18+ R R I S Cnita o G
CONSOLE INPUT AND OUTPUT ROUTINES 0

- 17&7&6 o E | e - Y
41 10714 010246 1$:  mov r2,~(sp) B interruptzhandled-immediately-:.*“ i
42 10716 010346 mov r3,-(sp) o

43 10720 016100 | mov outadr(r1) ro output address

| 000016 ~
4 10724 011102 mov (r1),r2 . console address | S
45 10726 005062 | C1r“;'¥aﬂ(r2) ; disable interrupts e e T R
46 10732 016137 mov outmap(r1),84#kapr6 ; output map register
o 000020 - o o - o
- 172354 o
47 10740 005761 tst  mode(ril)
| - 000014 | - | |
48 10744 001035 bne raw ; ascii mode
49 10746 016103 mov - dmouts(r1),r3 ; output state
- 000030 - - R
50 10752 006303 asl r3 *
51 10754 016307 = = mov outsw(r3),pc ; goto state
| | 010760 |
52 | |
53 10760 010770 outsw: stO,st1,st2,st3
10762 011070 o |
10764 011146
fSQ 10766 011162
55 10770 121027 stO0: cmpb (r0),#1f 3 if 1f then
- 000012 - | | -
56 10774 001006 bne 1$ -
57 10776 112762 movb #for,6(r2)  ; output cr
o 000015 |
- 000006 | |
58 11004 005261 inc dmouts(r1) ; state=1
000030 S o |
59 11010 000474 br exdma | - )
60 11012 026161 13: cmp 11nw1d(r1),max11n(r1) ; if llne mdth-maximun line width ;
| 000024 S | o } N
000004 o
61 11020 001007 - bne raw ;-
62 11022 112762 movb fer,6(r2)  ; output cr 7
| - 000015 | | | |
-~ 000006 |
63 11030 012761 S mov #2,dmouts(r1)  ; state=?
- 000030 |
64 11036 000461 br  exdma B '
65 11040 111062 raw: movb  (r0),6(r2) - ;-output character
- 000006 I o
66 11044 005261 inc outadr(ri) ; step address
_ 000016 | | |
67 11050 005261 inc linwid(r1i) s line width
u - .000024 - - -
.68 11054 005361 dec numbyt(r1) . ; if number of bytes=0
000022 : o - |
69 11060 001050 - bne exdma | SN
70 11062 005027 clr par2 ~; then send message to handler
000164 . | L o | PSS
71 11066 000456 br senmes N
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RT-11 MACRO WMO02-12 -

mDEC-TS PAGE 18+

CCQNSOLE INPUT AND OUTPUT ROUTINES '

T2 o - .
73 11070 112762'3t1:; movb #lf,é(rZ)
, 000012
) 000006 o _
74 11076 005061 clr ‘dmouts(ri)
000030 e
75 11102 005261 = ine outadr(ril)
’ 000016 |
76 11106 005061 clr  linwid(ril)
- 000024 | |
77 11112 005361 dec numbyt(r1)
- 000022
78 11116 001003 brie 1$
79 11120 005067 clr par2
s 000126 - |
80 11124 000437 br senmes |
81 11126 026127 1%$: cmp state(r1),#7
000026 -
- 000007
82 11134 001022 bne  exdma
83 11136 012767 mov  #1,par2
- 000001 o
. 000106
2&111uu 000427 br senmes
5 :
86 11146 112762 ste: movb  #1f,6(r2)
000012 ~
000006 o |
87 11154 005261 inc dmouts(r?)
- 000030 | |
28 11160 000410 br ~ exdnma
9 . R
90 11162 112762 st3: movb #1>,6(r2)
- 000076
S 000006 R
91 11170 012761 mov. #1,linwid(r1)
- 000001 | -
| 000024 : | _
:92,11176 005061 elr  dmouts(rl)
L 000030,-’ L '

93 . H -
94 11202 012762 exdma: mov #100, 4(r2)
| 000100 .

000004 ,- , -
95 11210'012603 mov (sp)+,r3
96.11212 012602 “mov - (sp)+,r2
97 11214 012601 mov (sp)+,r1
98 11216 017700 mov = @apd,r0
- 167300 | -
99 11222 000002 rti
100 |
101 1224 016100 sermes: mov ~ident(r1),ro0
000002
102 1230 012603 - mov (sp)+,r3
103 1232 012602 - mov (sp)+,re
104 1234 012601 mov (sp)+,r]
105 1236 012767 mov #1,pari

output 1f

' Staté:O
step address
‘line width=0

if number of bytes=0
then send message to handler

if statezoutwinp then

then send message to handler

output 1f

state=3

output >

lirne width=1

‘enable further interrupts

exitpdma_

console service number

send message to consolexpreegaggr~z;»f;;**

o'ut;pUt

RS



KERNEL RT-11 MACRO WMO2-12  1-DEC-78 PAGE 18+ . - . O ==
CONSOLE INPUT AND OUTPUT ROUTINES o _ .

000001

000004 S
106 1244 000167 ~ Jjmp  intsend
| - 174546 o
107 |
108 1250 000000 parl: .word O
109 1252 000000 par2: .word O
110 - o



(ERNEL RT-11

DUMP

.
2

3 011254

4 011260
5 011262

6 011266

7011272

8 011274
9 011276 042701

10

11
12

13

4

15

16

17
18

19
20

21
22

24

25 .
26

11302

11306
11310

11314
11320
11324

11330
11332

11336
11340
11342

11344

11346
11350

004767 dump:

000066
010100
O0U767
000060
004767
000114
160001
006201

100000
004767
000100
010004
004767
000124
012705
000010
012702
000076
004767
000026
012004
O0u767

1$;

2%

000072

005301
003745

077506

000756

000000
013701

read:

177570
11354 000207

.sbttl dump
jsr pc,read
mov r1,r0
jsr pc,read
jsr : pc,crlf
sSub r0;r1 '
asr ri :
bic #100000,r1
jsr pc,crlf
mov r?O,r_Lt B
jsr pc,proct
mov #10,r5
mov #'>,r2
jsr pc,print
mov (rO)+,r4
jsr pc,sproct
dec ri -

ble dump

- sob r5,2%

br 1$

halt R
- mov @#177570,r1
res pe

MACRO YM02-12 = 1-DEC-78 PAGE 19

; read bottom address

; read top address

: newline

: leﬁgtht(tOp-bottom)/z
; highest bit away

s print first address
. line cOunt_

s print '>!

; last word printed ?

; read from Switches



- L
._ LE*
3 o

TRERNEL = RT-11 MAGRO VMGE-T g
'TTPRINT HOUTINES

1
2

3011356

4 011362

5 011364

6 011370

[
8 011372

9 011374

10 11376

11 11402
12 11404
13

14 11406

105737 prlnt

177564
100375

010237

177566

000207
112302 pratxt:

001403
O04T6T
177754
000773
000207

012702

000015

15 11412
16 11416
17 11422
18 11426
19 -
20 11430

21 11434

22 11440

23 11444

004767

- 177740

012702
000012
004767

177730
000207

012702
000040

1$:

crlf:

sproct:

oou767

177716
012703

000006

005002

2

11446 006104
11450 006102

11452 062702

000060

11456 00UT6T

77674
11462 005002

11464 005303
11466 001407
11470 006104
11472 006102

11474 006104
} 11476 006102
11500 006104
11502 006102

11504 000762
11506 000207

40 11510
- 11571

11512

11513
11514
41 11515

163

145
156.

- 144
072
000

proct:

1%:

.sbttl print routines
4177564

tstb

"bpl

mov

rts

‘movb
- beq
jsr

br
rts

mov

- jsr

mov

jsr

rts

mov
jsr

mov

'clr

rol
rol
add

- Jsr '

2%:

sSen.

elr
- dec

beq
rol
rol
rol

rol
rol

rol
br
rts

. g N . It "
. e Lt .,alg__»-. = . . )
1=DRE.ST] PA
= ) _"I-'-I ' " :

print

r2,8#177566
B %
-(r3)+,P2.

1%

- pC ,pr'in-t

prantxt
pC

dfer,r2

pc,print
#1f,r2

lpc,print

.ascii /send:/

.byte

wait.until_printer ready

put character

text ends with 0O

print next character

print cr and 1f

print octal with leading space

print octal

ri contains number

'0' has code 60

last digit ?




| PRINT Romnss

42 11516; 162 re:  .ascii /recv:/ -
11517 145 | o
11520 143
11521 166
11522 072 | '
- 43 11523 000 - .byte -0
44 11524 W4 down: .ascii /down:/

. 11525 197 - -

11526 167

11527 156
. 1Ms30° o2
ug 11531 - 000 .byte O



KERNEL RT-11 MACRO WMO02-12  1-DEC-78 PAGE- 21
BOOTSTRAP RT11 FROM RKO o

J' ‘ .sbttl .bdéfStrap rt11 from rk0O
5 ’ | vo L

3 011532 000005 bootrt: reset .

4 011534 105737 1% tstb @#177400

| 177400

5 011540 100411 ‘bmi 2%

6 011542 005000 clr r0O

7 011544 012701 mov #10,r1

- §00010 | L o

8 011550 077001 3%: ‘sob ro,3$

9 011552 077102 ~ sob ri,3% |
10 11554 012737 mov  #7,8#177566

000007 - | '
, 177566 -

11 11562 000764 br 1$ -
12 11564 012700 2%: mov #177406,r0
o 177406 -

13 11570 012710 mov  #177400,(r0)

177400 a
14 11574 012740 mov  #5,=(r0)
000005 o B

15 11600 105710 lop:  tstb  (r0)
16. 11602 100376 - bpl  lop-

17 11604 005007 clr  pc

1 011700 e 2. =< &T7>+100

19  010024° .end start



KERNEL RT-11 MACRO woz-12

"SYMBOL TABLE

APD
ASLIST
CALLSC
CLEAR
COMSEN
CONSOU
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=
OFF =
OUTMAP=
"PARZ2
POWEP
PRNTXT
PROCTA
QMESS
RE
RECD

- RECPRO
REM1
RMONI

000522 G

010326
1005322

010316
006352

010644
000526

011406

000452 G

000030

011254

005434
007464
- 005330

007202
000000
010410

000031
006UT7Y

010244
010206

005320
000442 G
000460 G

005506
004776

000106
000037

000007
010502

000377

000000
000020
011252

ooouuy G

011372

000726 G

006702

011516
= 000022

003572
007544
010436

RO~ =%000000
R3 =%000003

SAVE

SCHEDU=
SELIDL

SEN

- SENMES

SERVMK=

SIGNAL
SMONT
START
STPDR =
ST2
SUPPAR

007030
000030
010000
011510
011224
177600
005652
010454

010024 -

177600

011146
003574 G

Ly
= g ] 8 " _.-.
“'"ﬁ.tﬁ' =

BEGRDY 003366 G
CASKWP= 172540
CLOCKE = 000450,G
CONDES= *****E"g

~COPY  010254%
COUTEP 000456 G
CSBKWP= 172542
DISKIN 005552
DOWN 011524
EMTEP 000446 G
ENDRDY 003370 G
ENT2 007502

- ERRORE 000440 G
EXOUT 007324
FILL 007274
FREE  OO47TY
HELDUP= 000025
IDENT = 000002
IDLEX 007406
INIT = #%xxx% G
INTREA 006510
IOTSER 005420
KSTK = 000520
KW1iL 010160
LINWID= 000024
MAXFRE= 000077
MAXPRO= 000047
MESSTA 004174
MONI 010504
NOTQME 006500
ON = 000001
OUTSW 010760
PC  =%000007

- POWINT 005430
PROCES 000520 G
PSAVE 005324
RAW 011040

~ READ 011346
RECEIV 005744
REC1 006000
"REM2 007550
'RSMONI= 000030
R1  =%000001
R4  =%000004
SAVOUT 007174
SCLOME 005536
SEMAN = 000010

- SEND 006114
SERER 005350
SETBOO 010250
SIG1 005662
SP  =%000006

- STATE = 000026

- STO 010770
ST3 011162
SUPPDR 003614 G

 1-DEC-78 PAGE 21+

ASLEEP=
BOOTRT

CINEP

CLOSER=
CONSIN
COUNT

CR =
CSRKWL=
DMASIG=
DSEM =
EMTER
ENTER
ERNUMB

 EXDMA
FAGAIN
FIND

FREEST

‘HIGHSU=

IDLE =
INFO.
INITST=
INTSEN
KAPRG =
KWLINT
LF =
LOP
MAXLIN=
MA XSEM=
MODE =
NEXT

NUMBYT=

OUTADR=
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

KEREER 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 =
ST1
SUPER
SVC

007736

007640
177740
006206

003372 G
006504

005706
011430
177640
011070

005360

006224

- D . I. o I.: - Y @ f B '
& e B P o



" KERNEL RT-11 NHCRO VM02-12 ?-DEC-—*(-é PAGE 21+ o o Sgmrmm

st 006336 SVC2 006342 ~ SW 005472
TEL 010564  TOEXIT 000462 TRUE = 000001
UNQMES 006634 ~ USER 007254  USERAP 003634 G
USERER 005400 USERPS= 140000 USMINU= 000055
WAIT 005564 WAITIN 000530  WAIT1 005620

. ABS. 011700 000
- 000000 001
ERRORS DETECTED: O
FREE CORE: 16344, WORDS

KERNEL , KERNEL=TEST
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ERTYITITIT 2T RS LT A,
I#%% clock handler *%#
090060000 00 6 06 0006 6 0000 36 6 06 0636 36 96 36

* %control k'100001"
%begin

%constinteger msec=0 ;! index values for the array time
%constinteger sec=1 ' - s _
‘%constinteger min=2
fconstinteger hour=3

~ %constinteger day=4

- %constinteger month=5
%constinteger yearz6

%constlnteger lowuser 70 - 3! lowest user service number

| x%recordfbrmat meSsage (%byteinteger id ,servnum, %integer service,msec, %c
%Zbyteintegerarray time(sec:year))
%recordformat reply (%bytelnteger id,source, %integer flag,msec, %c
- %bytelntegerarray time(sec: year))

~kexternalroutinespec receive (%record (message) Iname mes)
#externalroutinespec send (%record (reply) %name rep)

fexternalintegerspec count | +1 counter in the kernel

#routinespec interval over
#routinespec adjust time
froutinespec test waiting queue
froutinespec message after time
froutinespec into waiting queue (%integer prev,mstime,stime)
¥routinespec get time
%routinespec set time S
~ #%routinespec adjust count (%integer interval. %1ntegername negative)
froutinespec initialize

- %record (message) mes
#record (reply) rep

%integerarray time (msec year) ;! "software clock"

! The values of time are always between a certain minimum and maximum
! value. The maximum value for the day in the month varies. Leap-years
! are ignored.

%constintegerarray min time (msec:year)=0,0,0,0,1,1,0 |
%fconstintegerarray max day time (1:12)=31, 29 31 30, 31, 30, 31, 31, 30, 31, 30 31
kownintegerarray max time (msec:year)s 1000 60 60 24 32 13, 100 . -

‘#constinteger false=0
%constinteger truez1
%constinteger clock=0

kswitch service (0:2)
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%recordﬂormat wait format (%integer msec,sec,%byteinteger pr001d,next)
fconstinteger max waiting=15

TIrecord (wait format) %array waiting (1 max waitlng)

~ %integer requested interval, head free llst extra updates counter, %e
| message sent flag -

initialize
%cycle

receive(mes)
rep=0
flag=0
%if mes id=clock %start ;! message from the clock
#if extra updates~0 %then 1nterval over %c
%else extra updates=extra Updates-1

%else ;! request for a service
 %if O<=mes service<z2 %start
couriter=count R
%2if counter<=0 %start 31 if counter<=0
extra updates=zextra updates+] ' then extra update of time
interval over - 1 has to be done
%else | - 3! else update only
- time(msec)=time(msec)+requested interval—comter s ! msecs
requested 1nterval*counter - 31 and requested interval
- #finish
->service(mes service) S select-serv1ce-rout1ne

service(0): message after time
| #if flag=0 %then %continue %else ~->sendrep
~service(1): get time .
~>sendrep
service(2): set time
#finishelsestart
flag=1 |
#finish
sendrep rep id=mes id ;! identification
rep  source=clock |
rep  flag=flag
- send(rep)
$finish

%repeat

%routine interval over '
_%integer'negative

funtil negative=false %cycle - -
ad just time | ';! update time and see
test waiting queue | +! if messages have to be sent
#if head=0 %or waiting(head) sec#time(sec) %or %c
waiting(head) msec<time(msec) %start _ ) S
requested interval=1000 ;! new value count depends.
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~ %else “ | ' - ;! on time till msec=1000
requested 1nterva1-walting(head) msec ,! or time next message
 4finish ;! has to be sent

requested 1nterval*requested 1nterval-time(msec)
ad just count(requested interval,negative)
#repeat _ . 3! if count<=0 then again

%end

'%routine'adjust time

%Zinteger t
time(msec) tlme(msec) + requested interval ;! update msecs
%2for t=msec,1,day %cycle | ' |
#if time(t)=max tlme(t) %start S ;! if overflow then
time(t)=min time(t) : ! minimum value and
tlme(t+1) t1me(t+1)+1 | ! next incremented
 %else - _ o - - |
%return ' _ ;! else return
4finish - o
%repeat

Pif time(month)-max time(month) %start
time(month)=min time(month)
max time(day)=max day tlme(time(month))+1
, time(year)=time(year)+1

. %if time(year)zmax time(year) %then tlme(year)-mm time(year)
%flnlsh

' %end

routine test waiting queue
%1nteger ptr -

%whlle head#O %and waltlng(head) msec= tlme(mse-o) %and %C
waltlng(head) secztlme(sec) %cycle -
get time A ;1 a message has to be sent
rep id=waiting(head) procid '! to this process at this moment
rep source*clock | |
send(rep)
ptr=head
head~wa1t1ng(ptr) next 1 move from waiting queue
waiting(ptr) . next~free llst | | | | |
free list=ptr 31 into the free list
¥repeat -

%end

Proutine message after time

%integer%mstime,stime,prev3ptr_
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#if mes;_mseé<0 %or mes msec>1000 #C
%or mes -time(sec)<0 %or mes_time(sec)>25 %C
%or (mes msec=0 %and mes tlme(sec)*O) 2start

. flag=1 - S 1llegal request
%else ' .
- mstlme-time(msec)mes msec ;! determlne t::.—me at
stime=time(sec)+mes time(sec) 3! which a message

%if mstimed=max time(msec) %start ;! must be sent back
| mstime:mstime—ma_x tlme(mc) | -

- stime=stime+1

%2finish

9if stimed>=max time(sec) %then stlme*stlme-max time(sec)

$if head=0 %start - .31 empty waiting queue

- into waiting queue(0, mstlme stxme) ;! put request into it |
. ~ %else | | | +1 else determine position

prev=0 = - ' in the waiting queue
ptr=head- | |

%if stimedtime(sec) %c
for (stime=time(sec) %and mst1me>t1me(msec)) %start
C : %untll ptr=0 %cycle ;! message before present minute ends

| . %if waiting(ptr) sec<time(sec) %c '

%or (waiting(ptr)_secstime(sec) %and %c
~waiting(ptr) “msec<time(msec)) %then %Fexit -

%7if waiting(ptr) sec>stime %c
for (waiting(ptr) sec=stime %and %c
waiting(ptr)_msec>=mstime) %then %exlt
prevzptr
ptr=waiting(ptr) next
frepeat
%else | T | | | -
%until ptr=0 %cyole ,' message after present mlnute ends S
%if waiting(ptr) sec<time(sec) %c -
%or (waiting(ptr) sec=time(sec) %and %c
waiting(ptr) msec<time(msec)) %start
%2if waiting(ptr) sec>stime %c .
~ %or (waiting(ptr) sec=stime %and %c

~waiting(ptr) msec>~mst1me) %then %ex1t
%finlsh |

prevzptr
ptr=waiting(ptr) . next
%repeat |
#finish

into waiting queue(prev,mstime,stime) ;! into queue
ifinish
#finish

%erd

Proutine into'waiting'queue (%Zinteger prev;mstime,stime)a
;'%integer new,new interval,,negative

newéfree list '_' B 3! get a recotd'
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free listzwaiting(free list) next ;! from the freelist

waiting(new) msec=mstime ;! set time of message
‘waiting(new) sec=zstime SOV S S
waiting(new) procid=mes_ id ;! and identification
- %if prev=0 %start - »1 first one in queue
- waiting(new) next-head
head=zhew | | |
%if walting(head) seeﬂtlme(sec) e v
#and waiting(head) msec>time(msec) gstart 1 to be satisfied

- new interval=waiting(head) msec-tlme(msec)_,! before present
ad just count(new interval-requested interval,negative) |
requested interval=new interval | +1 second ends |
%2if negative=true %then interval over ;! time already over
%2if message sentz=true %then %c
extra updateS*extra updates+1 3 ! 1gnore next message clock

%f‘lnl sh - | --

felse |

waltlng(new) next=waiting(prev) next ;! into queue

_ waltlng(predf'next-new . "

%flnlsh -

%end

#routine get time
 %integer t

.rep flag=0 _ “ |
rep_msec=time(msec) ;! make a copy
‘%for tz=sec,l,year %cycle ;! of time

rep time(t)=time(t) E ST
%repeat .

- %end

froutine set time
%integer t,mdt

_ %if mes id>lowuser %start |
flag=1 S - ;1 for system manager only
- $return R - -
$finish
mdtzmax time(day)
%if 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 1 check the new time
%1f3 mes time(t)<min time(t) %or' mes. t1me(t)> zmax time(t) %start
maxtime(day)=mdt . |
flag=2 ;-! 1lleg_al time
greturn |

$finish
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frepeat .

time(msec)zmes msec ;1 set time

 9for t=sec,l,year %cycle o .
time(t)=mes time(t) * ;! the given time

4repeat * |

fend

froutine adjust count (%integer interval,%integername negative)
_ %constintegernéme psw=k' 177776 ; ! processor status word
psw-k‘140340' - ;! disable interrupts clock

%if count<-0 4then message sentztrue %c
- %else message sentz=false

countzcount+interval _
%$if count<=0 %then negative=ztrue %else negative=false :
- psw=k' 140000 3! enable interrupts clock

%end

~ groutine initialize

%integer i

 %for i=1,1,max walting %cycle o o
' Haltlng(l) 0 3! into free list
waiting(i) next-1+1 | | |

frepeat =

waiting (max waltlng) next*max waiting

free list=1

head=0

extra updatesﬁo

%for izmsec,1,year %cycle |

~ time(i)=min time(i) - ;! time to minimum values
%repeat N | | | |

%end

$endofprogram -
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s

1%¥% digk driver ##¥%
| 36 96 36 36 36 36 3636 36 36 3% 6 36 3¢ 3 3¢ 3 % %

~ %eontrol k'100001"

%begin I . |
~ %recordformat message (%bytelnteger 1d;servnum service,drive, %c

- %integer diskad,start, length,mark) |
krecordformat reply (%bytelnteger id,source %1nteger flag, %e -
| | mark,par3 paru,parS) |

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

%record (message) mes
#record (reply) rep

keonstinteger disksm=1 | 3! disk semaphore number
frecordformat rkf (%integef drivest,error,contrst,wordct,busad,diskad)
 %constrecord (rkf) %name rk:k'177400',' _
- %constintegerarray command(0:1)=k'505',k'503" ;! read and wrif;e: eommands
fconstinteger lowuser=70 . _ ;!lowestuserservice\number

#integer flag,com,ba,blk

chcle-
recelve(mes)
~ %if mes id>=zlowuser %then flag=1 %and ->setrep ;! no permission
com=command (mes_service&1) 3! command

2if mes service&2:=0 %start
com= (mes start//8&k'60')!com
ba=mes start*512

mes_stblk=startblock
memory extension bits
bus address

e Me ME WM we
Suh SaEl Ve ) Hulh

%telse mes stblk=address
ba=mes start bus address

#finish '

suntil flag=0 %cycle | o o o

- rk busad=ba | | ;! bus address register
“blk=mes diskad//12 ;! convert disk address

rk ' diskad=(mes dr1ve<<13) (b1k<<4) (mes _ dlskad blk*¥12)

| ;! disk address register
rk_uordct:-(meq_length*256) - : ;' word count register
rk_contrst=com o ;! control status register
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waitsema(disksm) _ o ;! wait for interrupt
%if rk contrst<0 %start .\ error . . o
%if rk_erroré&k'20000'#0 %thenstart ' write lock out violatlon
print (" | ¥%% disk on wrlte_protect NH¥TY) R
- %else o
print(' %% disk error "R HET )

poctal (rk drivest)
poctal (rk_error) o o _” ,
poctal(rk contrst) - - ;! dump the registers
poctal(rk wordet) R o
poctal (rk busad)
- poctal (rk_diskad)
pr1ntsymbol(k'15'),prlntsymbol(k 12')
%finish |
rk contrst=1 | ' do a reset | -
flag=1 ' I o0
%else flag - ' - e
%repeat ldjﬂﬁ

setr'ep rep—.-.-.O
rep_id=mes id- ;! identification
] rep source*mes servnum |
rep flag*flag o -
rep mark-mea_mark ;! marker
seﬁafrep) - . '

frepeat
fendofprogram
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!***lll**i***&***l***

1%%#% core manager *#¥
THHHEHHEHEEHOHOHOH

$control kf100001'
Ibegin

--%recordfbrmat message (%byteinteger id, servnum %1nteger serv1ce, e . 2
start ,<1ength,pari,par5) o

_%recordﬁormat reply (%bytelnteger 1d source, %1nteger flag,start, %¢ | PR

| length paru,parS) - o a

%externalroutinespec receive (%record (message) %name mes)
%externalroutinespec send (%record (reply) %name rep)

Zroutinespec get core

%routinespec release core _
#routinespec return record (%integer p) ‘ RO pmilo
$routinespec initialize e

%reéprd ( Hlessage)' mes
%record (reply) rep

$recordformat core area (%integer start 1ength %byteinteger prev,next)

fconstinteger max free areaz40 ;! maximum number of free areas o o
#record (core area) %array area (1:max free area) e

. %constinteger false=0
- ®constinteger true=z1
kconstinteger core managersz2
fconstinteger get=0 '
‘%constinteger releases1 -
- %constinteger lowuser=70 3! lowest user service number

kinteger free core list,free records’liSt,free core,flag
initialize

%cyblé

receive(mes)
flag=0 |
rep=0 : |
%if‘ mes id>=zlowuser %start
flag*1 o 3! illegal request -
%else |
%if mes serv1ce-get kthen get core %else release core

4finish — o &
| ‘rep _id=mes id j :1 identification - R
. rep source=core manager : _ I _ | o
 rep flag=flag - | | |
send(rep)
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~ frepeat

froutine get core
%2integer a

flagz2
~ #return

%finish - |

‘asfree core list - 3! search the free core list

duntil a=zfree core list %cycle ;! for a area large enough o

%if area(a)_length>=mes length %start ;! first area which fits is used
- free corezfree core-mes length '
rep_startzarea(a) start
rep length=mes length ' N
#if mes_length<area(a) length %start ;! if the whole area
area(a)_start=area(a) start+mes length ;! is not used then

. area(a)_length=zarea(a)_length-mes length ;! reset values

el se | o o o

- return record(a) ;! else return record
#finish ' '
#return

%#finish

~a=area(a) next

#repeat _ _ - o

flag=2 _ y1 no free area is large enough

#if mes length>free core %start ;!'not'enough,cqre'available

Sénd

%routine reléase che'¢
%integer a,prev,new,at,end |
 %if;free*c6re>0_%start- - | | ;!'not the only free area
azfree core list S

at end=false | S
While area(a)_start<mes_start %and %not at endztrue %cycle

‘azarea(a)_next ' 3! search free area -

#if a=free core list %then at end=true ;! behind released area
¥repeat | o -
prevsarea(a) prev | ;! preceding free area

#if area(prev) start+area(prev) 1ength+mes length=area(a) start Istart

-area(prev)_iéngthzarea(prev):}ength+mes length+area(a) length

return record(a . ;! goes with surrounding areas

~ %else - . . ) '
| %if area(prev{_start+area(prev)_;engthzmes_start kstart ;! with the
area(prev)Q;engthzarea(prev)_;ength+mea_;ength“- ;! preceding area

»else T SRTOR . o
~ %if mes start+mes length=area(a) start %start o
area(a)_startsmes_start ;! with the
| area(a)_}engthzarea(a)_lengthfmes length ;! following area. . -~
kelse |

3! gaes'Thﬂbetween“surrdundingqareas o
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new=free records list ;! get a new record
free records list= area(free records list) next
area(prev) next=new ! put it in between
area(new) prev=prev |
area(a)_prevsnew
area(new) next=a
area(new) start=mes start
 area(new) length=mes length
%if free core list=a %and at end=false %c
) - %then free core list=new ;! new first element
%2finish ' -
%finish |
%finish _ S | .
%else ' only area of free core

new=free records llst ! get a new record

free records listzarea(free records list)_ next

free core listzrew

~area(new) prevznew ;! and fill it up

area(new) next=new ' S

area(new) start=mes start

area(new) length-mes length |

#finish - | o
- free core=free core+mee_length ;! total free core
~%erd

%routine return record (%integer;a)'

2if free core 113t~a %then free core list-area(a) next

area(area(a) _prev) next=zarea(a)_ next ;! surrounding
area(area(a) next) prev=area(a) prev ;!'reeords |

area(a) next=free records list | | ”

free records list=a _ ;! into the free list

Zroutine initialize

%externalintegerSpee-start'user memory -
texternalintegerspec available user memory

%integer a
free corexavallable user memory - - ;! total number of free blocks
area(1) start=start user memory o *' first free block

area(1) _length=free core

area(1) next=1

area(1) prev=1

free core list=1 oL N

4for a=2,1,max free area %cycle s1 free records list

-area(a) 0 | - - |

area(a) next=a+1

$repeat

area(max free area) next_max free area
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-fk?é records list=2

%end

.$endofprogram
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8 9008 9636 16 96 30 3896 90.96 36 3 96 36 ¢ 6 ¢

#EE £ile system e
r*ﬁ!*l*&&***&******* |

ﬂcontroy:k'100001'
Ibegln 3"

%recordfbrmat message (%bytelnteger id,service %1ntegerarray name(1: 3) %
_ 3 - %integer paru,par5)
;%recordfbnmat reply (%bytelnteger id,source,%integer flag,par2,par3, %c
o | - parl,parb)

%recordfbrmat entryfm (%integer status,%integerarray name (1:3), %c
%integer length,%byteinteger ownap,othersap, %c
| %integer crdate,lastacc,numacc,ofac,unused)
%fconstinteger numentr=47 s ! number of entries in directoryblock
%recordformat directoryblock (%integer numdblks,nextdblk,highdblk, %c
unused,startfiles, %record(entryfm)%array entry(1'numentr))

%recordfbrmat diskmessage (%byteinteger serv,source,service,drive, %c
- »integer diskad, %record (dlrectoryblock) %name address, %c
%»integer length,mark)

1“1externalroutinespec receive (%record (message) %name mes)
%externalroutinespec send (%record (reply) %name rep)
kexternalroutinespec sve (%record (diskmessage) %name diskmes)

~ froutinespec connect file
- %routinespec disconnect file
froutinespec create file
‘#routinespec close file
%routinespec delete file
- %routinespec rename file |
- froutinespec set access permissions: of flle
- #routinespec get file names and information
%routinespec offer file -
%froutinespec accept file

®integerfnspec extend

- %integerfnspec date

kroutinespec getdblock (%integer dblk)

#routinespec writedblock

#predicatespec file exists (%1ntegerarrayname name %1ntegername index)
‘$routinespec comprdblock '

Ppredicatespec connected (%1ntegername index)

fpredicatespec file in virtual memory

#predicatespec permission (%integer ownperm,othperm)
- fpredicatespec room in virtual memory (%integer case)
froutinespec insert file information

Froutinespec return file information

%routinespec insert block 1nfbrmat10n

groutinespec return blocks

#byteintegerfnspec nextbyte

Zroutinespec putword (%integer word)

‘$routinespec transfer buffer (%integer service,block)
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%noutlnespec sve to disk (%1nteger service, dlskad stblk,length)
froutinespec release core (%1nteger stblk 1ength)

$routinespec user 1ogln

"f $predicatespec identification ok

., %routineSpec recover
%routinespec user logout

%routinespec dlsconnectpnormal files
#routinespec disconnect base files

froutinespec initialize

‘%constinteger

fconstinteger

2constinteger
%constinteger
%constinteger
%constinteger

~ %constinteger

- %constinteger

%constinteger
fconstinteger

fconstinteger

-$oonst1nteger

%constinteger

‘%constinteger

%fconstinteger

fconstinteger

%constinteger

¥constinteger

fconstinteger

a%constintegef

- %constinteger

- %constinteger

%constinteger
%constinteger

' %¥constinteger

kconstinteger
fconstinteger
%constinteger

- %constinteger

%corstinteger

kconstinteger
kconstinteger

fconstinteger

fconstinteger
fconstinteger

kconstinteger

false=0
truez=1

¢clock=0
disk=1
core manager=2

scheduler=3

login=4
connect=40
disconnectz41
recovz60
logout=61
usminup=45

lowuser=T70
highuser=76
curtime=1
read;:O |
write=1
toaddr=2
release=1

ru=0

rs=1
rwu=2
rws=3 |
shared=1

outz=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'HOOO'
allmod=k'17'

dofset=U

services

lowést_user service number minus
lowest user process number

f‘oi* 'clock
ﬁbr disk

ﬂor core:manager

*,!'mode constants

segment state
block state

1osegmentblock states

wrlttenflnto bit pdr

maximum file length
entry status'words

all access modes permitted
first dblock at block 6
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~ gswitch service(40:49)

record (message) mes

~ %record (reply) rep

Yrecord (diskmessage) diskmes
¢record (directoryblock) dblock
%record (entryfm) %name entry

o %recordfbrmat processtable entry (%1nteger rO,r1,r2,r3, rﬂ r5 ,SP,DC ,DSW, e

received, ¥byteinteger unusi heldup,%lnteger unus2,rsmoni, %c
%bytelnteger asleep,unusB,%lnteger unus4,unussb) -

- %constinteger idle=k'47'
%externalrecord (processtable entry) %array %spec proctab(O idle)

%recordfbrmat active page reglsters (%integerarray par,pdr(0:7))

%constinteger hminl=6 ; ! highuser-lowuser
~%externalrecord (actlve page reglsters) %array #spec . userapr (0:hminl)

9recordformat segmentformat (%byteinteger fileptr,blockptr,status)
frecordformat subsegformat (%byteinteger fileptr,start,length, %c
%1nteger diskad)
frecordformat 1osegfbrmat (%bytelntegerarray block(0:15), %c
Zbyteinteger numbfiles, copy ok, %c
Precord (subsegformat ) %array subseg(O 2))
%recordfbrmat segmenttablef (%record(segmentformat)%array seg(0:7),%c
- - - %record (iosegformat) %array 1oseg(0 1) ke
- %integer handler)
%externalrecord (segmenttablef) %array segmenttable(O:hminl)

%recordfbrmat file fbrmat (%integerarray name(1:3),%integer length %c
. diskad,users,%byteinteger ownap,othersap,mode,blksptr,next,prev)

#constinteger maxfile=50 ;! maximum number of files to connect

%externalrecord (file fbrmat) %array f11e(0 maxflle) |

_%recordﬂormat block format (%integer par pdr stbik, diskad file block y 76

 %byteinteger status,users,users in core length,prev next)
%constlnteger maxblock=50 ;! maximum nunber of blocks to connect

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

4recordformat recovery information (%integer r5 sp,pe)

frecord (recovery 1nfbrmation) %array recoy 1nﬂb (lowuser:highuser)
%integerarray id (lowuser: highuser)

frecord (segmenttablef) %name segtable :
#record (iosegformat) %name ioseg '

| %record (subsegf‘ormat) ‘#name subseg

%byteintegerarray buffer (0:511)

%Zinteger dblkincore,dblkend highdblk diskad,flag,full,nextpos, fblock, %cf“ i TR
-~ file length files,freefiles, freeblocks ,Startup,segment, drlve,-%e¢ 3V**:f’ S

startblock length,mode 1ndex seglnd sublnd ,fileptr, 1dent

initialize
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drive=0
deycle

receive(mes)
flag=0
rep=0

$if U40<smes service<=U49 %then ->service(mes servlce) +! file service
- %if mes service=login %start |
#if mes 1d<lowuser %$then user login %else f‘lag-1
-> setrep
%#finish
%if mes servicezrecov %then recover %and ->setrep
%if mes service=logout %then user logout %and %continue

service(40): connect file

->setrep
service(41): disconnect file
->setrep
service(42): create'file_
- =>setrep
3ervice(43):'élose-file
->setrep
‘service(4l): delete file
| ->8etrep
service(45): rename file
L .a>setrep
service(ﬂé) set access\permlssions of file
P ->setrep |
service(47) get flle names and inﬂormatlon
S ~>setrep |
 service(48): offer file’
->setrep.
service(49): aéceptfile
S ->setrep'-
setrep: rep id-mes id - ';! user identification
- rep source-mes service S | |
rep  flag=flag | - . N -
| send(rep) | S S '

a%repeat'”

-}rqutine connect file

i/
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segtable =segmenttable(mes 1d lowuser)

segment=mes par4&7 s ! segment number
startblock=mes par5&k'777"’ _ ;! start block in file
length=mes par5>>9&Kk'77" ' requested 1ength

%if segment=0 %then mode=mes pari>>8&1 %elsestart
%if segment=1 %then mode=rwu %c
~ %else mode=mes par#>>8&3 ; %finish
#if #not connected(fileptr) %start ;! file not yet connected

%if %not file exists(mes name,index) %or S
%not permission(dblock entry(lndex) _ownap, %c
dblock entry(index) othersap) %c

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

2if length=0 %c
%then length=dblock entry(lndex) length : ! whole file
%if startblock+length>dblock entry(index) length SR
%then length=dblock entry(index) length-startblock
%if %not room in virtual memory(0) %c
%then flag=4 %and %return

- insert file information

el se

~ dblock _entry(index) lastacczdate 3! update date last access
dblock entry(lndex) numacec= %c | | |
dblock entry(lndex) numacc+1 ~ 3! and number of accesses
writedblcck | B .
%if startblock>=file(fileptr) _length %c .
%then flag=2 %and %return ;! block does not exist
$if length=0 %c¢ | o
%then 1ength-f11e(f11eptr) length ;! whole file

~ %if startblock+length>file(fileptr) 1ength %C

‘%then length=file(fileptr) _length-startblock

'%1f #not file in virtual memory %start ;! not connected. by process

%if %not. permission(file(fileptr) ownap, flle(flleptr) _othersap) %c

#then flag=1 %and %return ;! no permission
%if‘mode#flle(fileptr) mode %or flle(flleptr) mode&shared=0 %c

- %then flag=3 %and %return ! mode confllct
'%1f‘ $not room in virtual mencry(e) %c
%then flag=4 %and %return
%if %not file exists(mes . name,index) %c |
B %then flag=1 %and %return 1 to get dblcck into core
file(flleptr) _users=file(fileptr) users+1
dblock entry(index) lastacc=date s 1 update date 1last access
dblock entry(index) numace= %c
- dblock_entry(index)_ numace+1 ;! and number of accesses
writedblock | | -
%else -
%if modeitfile(fileptr) mode %c
~ %then flag=5 %and %return L
- %if %not room in virtual memory(1) %c
#then flag=4 %and %return
%if segind>=6 %or (segind<=1 %and subind=-1) %c o
%then flag=6 %and %return 3! not allowed to dlsccnnect this filea‘
return blocks |

- %finish
2finish
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1nsert block 1nfbrmatlon | S
%if segment<z1 %and startup*false fstart ;! subsegment
sve to disk(read,subseg diskad, %c
| block(segtable seg(segment) blockptr) stblk + %c
subseg start,subseg length)
rep par2-segment*8T92+subseg start*512
- rep_ par3-length*512 |

! virtual address
;! connected length
! |

e WMe Wwe

%else normal segment
%if startup*false %start - .
rep id=scheduler | | - -;! message |
rep . source=2 | s1 to scheduler
rep flag-mes id ;1 process identification
send(rep) : |
rep_parZ.segment*8192 | ;1 virtual address
rep par3~1ength*512 | s ! connected length
%finish | - |
4finish N * -
rep parﬂ_flle(flleptr) 1ength ;! length of file

%end

groutine disconnect file

'segtabl segmenttable(mes 1d-lowuser) | -
%if %¥not file in virtual memory %then flag=1 %and %return
9if segind>=6 %or (segind<s1 %and subind=-1) %c

%then flag=2 %and %return ;! not allowed to dlsconnect this f11e
return blocks . |
return file 1nfbrmation

rep id=scheduler | ' y ! send message

rep  source=3 o ;! to scheduler

send(rep) o o SR S
%end

%routine create file
#recordformat large (%integer length, dblock)

%record (large) largest seclargest f 3! to find largest entrles
kinteger i,j,d -

2if mes id#lowuser %then %c

mes_name(3)=mes | name(3)>>1//800*1600+1d(mes 1d) s 1 set owner name
%if mes pard>maxlength %or mes pari+1<0 %then.?iag-E %and %return
#if file exists(mes name,i) %ﬁﬁén flag-1 %and %return

getdblock(1) . 31 read first dblock
highdblk=dblock highdblk - ' ;! remember highest
‘largest length;ﬁ'seclargest length-o = . |
- %cycle |

comprdblock . | ;1 compress dblock

i=1;entry==dblock entry(1)
%until entry status&endmarker#0 %cycle
| %1f entry status&empty#o %start - s ! empty entry
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2else

- %if mes par4<-0 %start ;1 look for largest

#if entry length>largest length %start,' new largest -
~ seclargest=zlargest 31 and 2 nd largest
largest length=entry length |
largest dblock-dblklncore ! reman*ber dblock
%else

%if entry length>seclargest length %start ;! new 2 nd
'seclargest length=entry Jength ;! largest
| seclargest dblock-dblkincore ;! remember dblock
%#finish )

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

%if entry length>~mes pard %start
%2if dblkend+3>numentr gstart

d=dblkincore
%2if extend=0 %start
getdblock(d)
comprdblock
iz1;entry==dblock entry(1) | |
- %continue s! at a good place
#finishelsestart -
-~ flag=5; %return ;! directory overflow:
%finish o '
qelse | - o
entry 1ength-entry length-mee_paru 1 rest entry -
%if i=1>0 %and dblock entry(i-1) status&tent#o %start
dblkend=dblkend+1 '+t previous entry -
%for j=dblkend,-1, i+1 %cycle ,' is tentative:
- dblock entry(J)-dblock entry(j=1) ;! have

tullh Swmih Pl SwD Swmp I

ME WO W Me W W

frepeat = - ;! to insert
dblock entry(l) status=z=empty ,' empty |
dblock entry(i) length=0 ;! of length O
izi+1; entry dblock entry(l) |
¢finish D |
%for j=dblkend+1,-1,i+1 %cycle ;! make room
dblock entry(J) dblock_entry(j—1) ;! for new entry
Frepeat |
"entry status=tent 5! tentatlve

entry name(1)=mes . name(1)
entry | name(Z)-mes name(2)
entry name(3)=mes name(3)
entry 1engthrmes pari
entry ownap=al lmod
entry . othersap*o

~entry . erdate=date

| entry lastace=0
entry numace=0

owner all permissions,
others none
creation date

last access

riumber accesses

S WS S WE YWe WY
fuEh Vem) YW JwB A= »ED

entry ofac=0 offer/accept
entry unused=0
writedblock s+ write back dblock
rep parZ2=mes pari ;! length .
%return o *! success
| ®finish | a
#finish

2finish



ec

%flnish |
izl entry::dblock entry(l) - 1 try next entry |
frepeat
Sif dblock nextdblk=0 %start +1 this was last dblock
%if mes par4>0 gstart ;! when asking for
flag=3 ;! specific length. N
¥return ;1 then not enough space
~ %finishelsestart - _ - ;! convert to specific one
$if mes pard=0 %start ;! asking for half largest
#if largest length//2>seclargest length %start o
- mes paruﬁlargest length//2 ;! or 2 nd largest
d= largest dblock
%else
‘mes paru_seclargest length
- d= seclargest dblock
%finish
%el se | s ! asking for largest
mes_paridzlargest length :
d=largest dblock
%finish
- %if mes pard=0 %then flag=4 %and %return ;! no more room at all
%if mes par4>max1ength %then mes_par4~max1ength
| _ , - 3! give only the maximum
getdblock(d)~ B | | *' restart search
%continue | ;! at right dblock
$finish o o o
%else T .
gebdblock(dblock nextdblk) 31 get next dblock
%finish _ '
%repeat
%end
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| Sroutine close file

4integer index,allen

%if mes parl<=0 %then flag=5 %and %return 3 ! illegal length
%if mes_id#lowuser %then %c ,
mes_name(3)=mes name(3)>>1//800*1600+md(mes id) ;! set owner name
#if connected(index) %then flag=2 %and %return ;! file connected
#if %not file exists(mes name,index) % -~ -
- %then flag=1 %and %return - ;! file does not exist
%if dblock entry(index) status&perm#O %c R '
%then flag=3 %and %return
allenzdblock entry(index) length
 %if allen<mes pard %then flag=4 %and %return
dblock entry(index) length=mes parid
dblock entry(index) status=perm
~ dblock entry(index+1) length= %c -
- dblock entry(lndex+1) length+allen—mes paru
comprdblock - |
- writedblock

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

Ve ws wo Wi we
‘am tam cap Vun oww

reclaim.uMUSed'space |
~compress the dblock
and write it back

e wh
S Sum sum

“hend

1 LY

.....
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froutine delete file

| -_%1nteger 1ndex '

'%if mes id#lowuser %then %e o
mes name(B)*mes name(3)>>1//800*1600+1d(mes id) ;! set owner name

$if connected(index) %then flag=2 %and %return 3! file connected

- %if %not file exists(mes name,index) %c

~ %then flag=1 %and %return | . 'f;! file does not exlst
dblock entry(index) statUS*empty ;! make entry empty
comprdblock . ;1 compress dblock

- writedblock - - ;! and write it back

fend

- %routine rename file

 4integerarray newname (1:3)
~ %integer index,d ' -

newname(1)=mes name(3)>>8!mes . pari<<8 - ;! new name

newname(2)=mes pari>>8imes par5<<8

newname(3)= (mes_par5>>8)*1 00+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 .

Fif %not file exists(mes name,index) %c

%then flag=1 %and %return | ;! file does not exist
d=dblkincore | ;! save dblock number
- #if file exists(newname,index) %c |
- %then flag*2 %and %return . ,! already file with new name
getdblock(d) | ' get dblock w1th entry of file
dblock entry(lndex) name(1)-newname(1) |
dblock_entry(index) name(2)=newname(2)
‘dblock entry(index) name(3)-newname(3)
writedblock _ | 3 ! write dblock back

%end

%routine set access permissions of f11e

%1nteger 1ndex

mes name(3)*mes name(3)>>1//800*1600+1d(mes id) ;! set owner name
$if %not file exists(mes name,index) %c o

%ther, flag=1 %and %return | _,..;! .f‘ile does not-exist
#if dblock entry(index) ofac#0 %c B | 2
%then flag=1 %and %return ;1 file offered |
dblock entry(index) ownap=mes pari&k'17' ;! permissions owner -
dblock entry(lndex) othersap*mes paru>>8&k 17 ;! permissions others
writedsloek | ;1 write dblock back -

- %end

3]

] = J - - ¥ '
s - | ' T b " N = . .
- . ¢ 'J"Ill ;-'. ) 2 . -'.: "1-- ! o T ’ ’ Pt I
# L:i] . N -‘-;_l_,_,g:_ ._..-:;-'1_'1. 1:-|-, -. ' . ! " . &
' ’ L T 1 N Y Ce
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#routine get fi1e'names and information

%integer néktdblk,ownerid,index,i

ownerid=id(mes id) _ |
mes name(3)=mes_name(3)>>1//800%1600+ownerid - ;! set owner name

%if %not file exists(mes name,index) %c R
- #%then flag=1 %and %return 31 dfile does not exist
- filelength=dblock entry(index) length - o _

fblock=0; nextpos'U'full false

 nextdblks1

fend

- %unti1.nextdblkx0_%cy01e

getdblock(nextdblk) s ! read directory block
~iz1;entry==dblock entry(1) -
%untll entry status&endmarker#0 %cycle
#if (entry status&perm#0 %or entry status&tenti#0) %c
 %and entry name(3)-entry name(3)>>1//800%1600=ownerid %start

putword (entry name(1)) ;! file belongs to user
putword(entry name(2))

putword(entry name(3)) ;! put information
putword(entry

{

length) | + ! into dfile
putword(entry ownap!entry othersap<<8) |
putword (entry crdate)
putword (entry lastacc)
putword(entry numacc)

putword(entry ofac) | | ' -
$if flag#0 %ﬁﬁén Freturn ;1 dfile too short
%finish '
izi+1;entry= dblock_entry(l)
© %repeat |
- nextdblkzdblock nextdblk - s ! next dblock
frepeat | |
putword(0) - B

%if'flag 0 ‘%then transfér buffér(write fblock) ,! wrlte Iast block

droutine offer file

“ _iinteger index

~dblock entry(index) ofaczmes parA
- %if mes pard#0 %start

mes name(3)=mes ) name(3)>>1//800*1600+1d(ms 1d) 3 1 set owner name
#if connected(index) %then flagz2 %and %return ;! file connected
%if %not file exists(mes name,index) %c -
%then flag=1 %and %return +1 file does not exist
;! ident new owner
;1 file offered
dblock entry(index) ownap=0 ,
dblock entry(index) othersap*o ! to use file
’
’
’
A

Zelse ! offer revoked
dblock entry(index)_ownap=allmod ! only owner

1finish : :! permission

writedblock s! back to disk

! no one has permission
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fend L agma
froutine accept file
%2integer index

%if %not file exists(mes name, 1ndex) %c

%then flag=1 %and %return o ?' file does“not exist
%if dblock entry(index) ofac#id(mes id) %o - -
~ %then flag=1 %and %return R ;! not off‘er'ed to user _

dblock entry(index) name(3)= %c -
dblock entry(index) name(3)>>1//800*1600+1d(mes id) ;! set new owner

‘dblock entry(lndex) ownap*allmod ;! new owner all perm.
dblock entry(index) ofacz0 ;! offer/accept word
wrltedblock | - | ;! back to disk

%end!
 $integerfn extend
%integer half;newstb,newend savest,savelink,i

gif highdblk.dblock;pumdblks %then kresult=1 3 directory overflow
halfzdblkend//2+1 SRR

newstb=dblock startfiles _ | . ;1 startblock x
#for i=1,1,half-1 %cycle ' . DT
| newstb:newstb+dblock entry(l) _length ;1 in new dblock
%repeat | Rt laniaho el
riewend=hal f

 %while dblock entry(newend) status&perm=0 %and %c e |
| dblock entry(newend) status&tent=0 %cycle ;! look for first |

newstb=riewstb+dblock entry(newend) _length ;! permanent or
- newend=newend+1 | 3! tentative file
- frepeat | : B
savestz=dblock entry(newend) status ;! new end position

dblock entry(newend) . statUS*endmarker - ;! shortened dblock
savelink= =dblock : nextdblk | -
dblock nextdblk-hlghdb1k+1 ) | -

writedblock N 3! write it back
dblock nexbdblk*savellnk - | | |
dblock startfiles=newstb

dblock entry(newend) statuszsavest

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

1
;!
dblock entry(l)*dblock entry(newend+1-1)-;- ;1 to top of

$repeat - -~ 3! new dblock
dblklncore-hlghdb1k+1 ! new dblock number
writedblock | s1 write new dblock
‘getdblock(1) oL ;1 get first dblock
-dblock hlghdblk*dblock highdblk+1 s1 highest dblock in use 1
writedblock R - 3! write first dblock

-

y .

#result=0 ‘success

%end



Dec 1 11:05 1978 filsys.i Page 12

%intégeffh date

 %récordformat clmesf (%bytelnteger serv,source %1nteger service,msec, %c

mlnsec dayhour,yﬁmon)
4record (clmesf) clm

- %externalroutinespec svec (%record (clmesf) %name clm)

clm serv=clock
clm.source-mes service
clm service=curtime

“sve(elm) ' ;! get current tlme
'.-J%result*((clm yrmon>>8&k 377 '=72)8K'37')! (clm.yrmon<<10&k'76000') %c
T(clm dayhour>>3&k'1740 ) ,! put 1t in rlght format

%end |
%routinebgetdblock (%integer dblk) _
%if dblkidblkincore %start 3! dblock not in core

diskmes serv=disk
diskmes sourceﬁmes service

diskmes service=read!toaddr ;! read to address
diskmes drivezdrive -
~ diskmes_diskad=2%*dblk+dofset ;! start block on disk
- diskmes address==dblock o 31 start address dblock
- diskmes length= 2 - ;1 2 blocks o |
sve(diskmes) = . '
dblkincore:dblk B ;! remember dblock in core
%finish ' - - o |

 %end - o S
1 - . wﬁAﬂMJ&Vﬂfﬁyr)
%routine writedblock (*/r\ﬂﬁl '

' adlstes serV*disk - ' -
diskmes source=mes service

diskmes service=zwrite!toaddr ;! write to address - IR
diskmes diskad=2%dblkincore+dofset 3! start block on disk ]
diskmes address==dblock ;! start address dblock
diskmes length=2 - ;! 2 blocks
'svc(diskmes) o

‘%end

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

finteger nextdblk,i

nextdblks=1

funtil nextdblk=0 %cycle - -
getdblock(nextdblk) 3! read directory block
diskad=dblock startfiles | " 31 start block files |

iz1;entry==dblock entry(1)
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puntil entry status&endmarker#0 %cycle |
Bif (entry status&perm#0 %or entry status&tent#O)%and y 1o
entry name(1)=name(1) %and %c
- entry name(2)=name(2) %and %c
~entry_ name(3)-name(3) %start

index=i el o | :
- %true | | | 1 file exists S .
- %finish ' —_— .
diskad-d13kad+entry length o ;! increase start block L
izi+1;entry==dblock entry(l) | | o |
%repeat s
nextdblk=dblock nextdblk | ;! try next dblock E
¥repeat | | |
%2fal se | +! file does not exist
%end

‘%mutme comprdblock
%integer i,j

i=1;entry==dblock . entry(1)
%untll entry status&endmarker#0 %cycle
#if entry statuskempty#0 %start s ! empty entry
%if dblock entry(i+1) status&empty#0 %start
entry length-entry length+dblock entry(i+1) length
! cembine consecutive empties
j=i+l S :
funtil dblock entry(J) status&endmarker#o %cycle o
dblo?k entry(3)~dblock entry(j+1) - 31 compress dblock
= j+ AN
%repeat
%fcontinue
%#finish
#if entry lengths 0 %and i>1 %c
%and dblock entry(i-1) status&perm#0 %start
- 1 destroy empty entry of’length 0 ﬂollow1ng permenent entry

j=1
funtil dblock entry(j) status&endmarker#o %cycle -
dblock entry(J)*dblock entry(3+1) > ! compress dblock -;'
g2 A -
#repeat
- %continue
%#finish
$finish .
i=i+l; entry::dblock entry(l) s ! next entry
#repeat N - |
dblkend=i | | ! end of dblock

Ypredicate connected (%integername index)

%integer ptf
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ptr= flles SRR | +1 pointer to fliles
Iwhile ptri0 %cycle o - a
| %if file(ptr)__ name(1)=mes name(1) %andc
| file(ptr) name(2)=mes_ " name(2) %andc
| flle(ptr) name(3)-mes “name(3) %start

index_ptr : ,! p01nter to information
Ftrue e 31 of connected file
%finlsh - - .
ptr= flle(ptr) next “
frepeat .\ a
‘%false +1 file not connected
%end

%predicate file in 'V-ir‘t,uél- memory
%integer fptr,i,J] .

4for i=0,1,1 %cycle 3! look in io segments
- %for j-O 1,2 %cycle ~ ;! subsegments |
- fptr= segtable 1oseg(i) subseg(j) _fileptr o
%1f fptr#0 %andc B
- file(fptr) name(1)=mes name(1) %andc
file(fptr) name(2)=mes_name(2) 7ande
file(fptr) “name(3)=mes_| name(3) 4start:
segind=1 | ; ! indicates segment
subind=j | - ' indicates subsegment
- joseg= segtable ioseg(i) .
subseg=zioseg subseg{J)
fileptrﬂfptr .*-
| Ftrue
%#finish
%repeat
%repeat - _ | . _ | _
$for i=0,1, 7 %cycle ' 31 look in other segments
| fptrﬂsegtable seg(i) fileptr . 1 S
| %1f fptr#0 %andc | |
file(fptr) name(1)=mes name(1) %andc
file(fptr) name(2)=mes_name(2) %andc
g file(fptr) “name(3)=mes name(3) ¢start

segind=1 | | 3! indicates segment
- subind=~1 | S ! for check
fileptr*fptr | | -
%true EE
2finish

%repeat o

9false 5t file not connected

o B | +1 by process

4end

Spredicate permission (%integer ownperm,otherperm)
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%oonstbytelntegerarray modeblt(O 3):1 2 Y, 8
%integer' mb ERE

mb=modebit (mode) * |

%2if mes name(3)-mes. name(3)>>1//800*1600--1d(mes 1d) %start |

- %if ownperm&mb#o %then %true L user is ownner

%else - f
%if otherpenm&mb#o %then %true - ! USer_not owner

2finish | o - |

2false

%end
; %predlcate room in virtual memory (%integer case)
- ! case=0 - no room released

! casez1 - room released

%integer blk stblk, S

%if segment<~1 %and startup-false ‘%start ;Y io segment
%if case=0 %and segtable loseg(segment) numbflles*3 %then %false

stblkzmes parid>>3&k'17'~ 31 startblock in segment |
~ %for blks stblk,1,stblk+length-1 %cycle o
- %if segtable ioseg(segment) block(blk)#free gand %c
%not ( case=1 %and %c
| subseg start<-blk<subseg start+subseg length) [73
%then %false : . _ _
¥repeat S S -
%else " | 31 other segment
%for szsegment,1 segment+(1ength—1)//16 %cycle S .
- %if segtable seg(s) _fileptr#0 %and %not (case=1 %and %c :
. segtable seg(s) fileptr:segtable seg(seglnd) flleptr) %c
~ %then %false |
frepeat
- %finish
%2true

fend
%routine iﬁsert file infOrmatiOn |
%integef.neW“- '

- _new_f‘reefiles | | | . . S ;! first element f'r'eellst |

freefileszfile(freefiles) next _ 3! reset head cell freelist
%if files#0 %then flle(files) preV*new o o
file(rew) prev=0. e . - ;! no previous file on list
file(new)_ _hextzfiles . . o S
files=new | ;Y 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) ength-dblock entry(lndex) length O
- file(new) dlskadhdlskad | ! start block on disk

Illl
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flle(new) users~1'

file(new) ownap_dblock entry(lndex) ownap :1 owner access permlssion
file(new) . _othersap= dblock entry(lndex) ~ othersap H others access

file(new) | _mode=mode

file(new) blksptr=0 _ ;1 1o blocks connected yet-

%if segment>1 %or startup-true %c .
#then segtable seg(segment) _fileptr=new
fileptr=new | |

%end
%routine return file information

file(fileptr) users_flle(flleptr) users—1

- Rif flle(flleptr) users=0 %start ;! last user'of file .

#if file(fileptr) next#0 %c
%then file(file(fileptr) next) prev-flle(flleptr)_prev |

%if files=fileptr %start 31 first element
flles-flle(flleptr) next |
- %else ;! in between
| file(flle(flleptr) _prev) next*flle(flleptr) next
4finish | -
file(fileptr) nexts= freeflles 5 record to freelist
freeflleS*fileptr - - - - R
%flnlsh

_%end

'Zroutine_ in‘sert block information
T%ihteger ssin,s,total,len,blk,new,first,pdr _

%if segment<=1 %and startup=false kstart ;! io segment
ioseg==segtable 10 seg( segment ) |

ss8in=0
#while ioseg_ subseg(331n) flleptr#o %cycle -

| ssin=ssin+1 | | ;! search unused
frepeat - o o ' subsegment
subseg=zioseg_ subseg(ssin) e

subseg fileptr=fileptr

‘subseg_start=(mes par4>>3)&k'17'

subseg_length=length

subseg diskad= file(fileptr) d13kad+startblock |

#for blk=subseg_start,1,subseg_start+subseg_length-1 %cycle

ioseg block(blk) fil - ;1 indicate file
~ %repeat | | -
1oseg numbflles-lcseg numbfiles+1 | ,! subsegment used

ioseg copy ok=false

R
%else ;! other segment
s—-segment ;! from this segment
total=length ;! onwards -

funtil total=0 %cycle ' _
%if total>=16 %then len-16 %else 1en*botal
total total-len |

! disk copy not ok
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blk= flle(flleptr) blksptr 1 connected blocks
Iwhile (blk#O) %and (block(blk) file block#startblock %or %c
~ block(blk) length#len) %cycle
blk-block(blk) _next |

- %repeat

- %if blk#O-%start ' ' | ! block already connécted

block(blk) userss= block(blk) users+1
pdrzblock(blk) pdr
segtable seg(s) | blockptr-blk

- %else | |
new=freeblocks | s! first element
freeblocks=block(new) next ;1 from freelist
first=file(fileptr) blksptr ;! flrstielement
%if first#0 %then block(first) prev~new ;! blocks list
‘block(new) prev=0 "™ ;1 new one first one
block(new) next=first = ;1 on list |
file(fileptr) _blksptr=new | -
block(new) users=1 3! number of users
%if mode<2 %then pdr=2 %else pdr=6 ;! page descriptor
pdr=pdr!(len*8-1)<<8 3! reglster | :

block(new) pdr=pdr

block(new) diskad=file(fileptr) diskad+startblock
block(new) “file block*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
——— e
frepeat

~ %#finish

. %end

.Sroutine return blocks

_%integer blk,fileptr,s

%if segind<=1 %and startup=false %start 1 1o segment
#if segind=1 %then svc to disk(write,subseg diskad, f%c

block(segtable seg(segind) blockptr) stb1k+subseg start, Sc
subseg length) |

#for blk=subseg start,1,subseg start+subseg length-1 %cycle

ioseg block(blk) free -7 1 release blocks
#repeat R ' .
subseg fileptr=0 R ;! release subsegment

ioseg numbflles*ioseg numbflles 1

s1 other segment

%else o
flleptr*segtable seg(seglnd) flleptr ;! return all connected
s=segind ;! blocks from.thls file

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

" . - : a * . i S
e wed B e Ry e AR
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-_segtable seg(s) flleptr*O T ' | R
blk=segtable seg(s)_blockptr ;! points to block o ' - o
block(blk) pdr*blodﬁfblk)ﬂpdr'userapr(mes id-lowuser) pdr(s) o =

; ! save written into bit
userapr(mes id-lowuser) pdr(s)=0 '
block(blk) users in core=block(blk) users in core-1
- Rif bloek(blk) users in core=0 %start »! last user in core
block(blk) status=out core |
%if block(blk) pdri&written bit#0 start ;! has to be saved
block(blk) pdr=block(blk) pdr&(\wrltten bit)
sve to disk(write block(blk) diskad, block(blk) stblk, %c
block(blk) length)
4finish
release core(block(blk) stblk block(blk) length)

4finish
block(blk) users=block(blk) users-1 ,! last user,
#if block(blk) users=0 %start |

2if block(blk) next#0 %c
- %then block(block(blk) next)_prev-block(blk) prev
#if file(fileptr) blksptr=blk %start ;! release block
file(fileptr) blksptr~block(b1k) next
felse T
block(block(blk) prev) next*block(blk) next |
2finish |
block(blk) next-f’reeblocks | ! back to
freeblocks=blk | +! the free list
$finish | |
S=s+1
frepeat
%finish

»end

fbyteintegerfn nex tbyte :
o %integer byte -

%2if nextpos=0 %start ;! read a block

- transfer buffer(read,fblock) o
fblock=fblock+1

$finish o | -

byte= buffer(next.pos) ;1 get a byte

nextpos=(nextpos+1)&511 ;1 next position

fresultz=byte : | | |

#end

'%routine putword(%integer word)

$if full=true %then f1ag-2 %and %return .1 file full
buffer(nextpos)=word&k' 377" ! put word into buffer
nextpos=nextpos+1

‘buffer(nextpos)=word>>8

nextposs=nextpos+1 |
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#if nextpos=512 %start | 1 file buffer full
nextpos=0 | o ' o
transfer buffer(wrlte fblock) | 3! write block
fblock=fblock+1 | | - -

“2if fblock> fllelength %then fU11 true : ! file full
2finish | | | .

%erd

%routlne transtr buffer(%lnteger service block)

%recordfbrmat dlskmessage (%bytelnteger serv,source,service, drlve, %c
%#integer diskad,%byteintegerarrayname address,%lnteger length,mark)

%externalroutlnespec sve (%record (diskmessage) %name diskmes)

%record (dlskmessage) diskmes

diskmes servz=disk
~ diskmes source=mes_service B | |
 diskmes serv1ce-service'boaddr I ;! write to address
diskmes _drive=drive |
diskmes . _diskad=diskad+block
dlskmes address=zbuffer
diskmes - length=1 |
sve(diskmes)

%end

o ! start block on disk '
;! start address buffer
! 1 block

e e W@

 $routine.svc to disk (%integer service,diskad,stblk length)

'%recordfbrmat dlskmessage (%bytelnteger serv,source,service,drive, %c
%integer dlskad stblk 1ength,mark)
%record (diskmessage) diskmes o

diskmes _ serv*dlsk
diskmes . _sourcesmes service . |
dishmes service=zservice ;1 parameters
diskmes drive=drive R -
diskmes diskad=diskad
diskmes stblk=stblk
diskmes length=length
svc(dléﬁhes)

%end

routine release core (%1nteger stblk 1ength)
%recordﬂormat message (%bytelnteger serv,source %1nteger service, %c
%record (message) mes
mes servzcore manager

mes_source=disconnect .
mes service=release ;! release

stblk length,paru,parS)h-'fﬁ%i*.'
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mes_stblksstblk ;! from stblk onwards
mes lengthzlength | - ;! length bloctks
- sve(mes) _ S - -

%end

3 4 0636 9606 36 96 36 6 3¢ 3% 3¢

% %% login-ﬁﬂﬂ
****!*!ﬂ*****

$routine user login

! When 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 segrum contain the RADIX 50 constants for these names,
! baseparu 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"
fconstintegerarray segnum(1:4)=k'163500',k'140700',k'160400" k'135600'
%constintegerarray basepard(1:4)=k'407',k'1001',k’ 1006' o |
%constinteger system=k'1421'
#constinteger scratch=k'73300'
kconstinteger object=k'56700"

finteger unum,consol,i

- %if %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
frepeat - R S
#if ident=system gstart | ;! system manager
unum=lowuser - S
%else _ _
%#for unum=lowuser+1, 1 hlghuaer %cycle ;! search free
- %if id(unum)=0 %then %ex1t - ;! service number
frepeat | .
#finish ' | -
%if id(unum)=0 %start ; - _ ;1 found
- id(unum)= ident ; |
%else | | | | | ;! not found: o
flag=4 %and %return | | - 3! too many users
%#finish | _ : -
startup=true S J | ;! indicate startup_
consol=mes id ' ;! console service
mes_id=unum . 3! service number
ffor i=1,1,4 %cycle o S '
mes name(1)=seg o - ; ! connect the
mes_name(2)=segnum(i) - ;! base files

mes paru-baseparﬂ(l)

$if i#1 %start e .
mes name(3)zscratch+ident - ;! scratch file =
mes par5=0 _ e 12

%else . . — B I T

- mes name(3)-object+systen - 3 cli+perm
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mes _par5=1 | ' ;! starts at block 1
%finish | : N |
connect file . | |
%if flag#0 %start ;! connect error
disconnect base files ;! disconnect
id(unum)=0 ;! already connected
startup=false ;! base files -
mes id=consdl ;! reply to console
flag=3 | |
~ #return
| %2finish
- %repeat |
startup=false
rep id=unum ;! send message
rep source-login s ! to user
rep flag=consol y 1 console id
rep par2=ident s ! user id
rep parN-O
send(rep)
rep_id=scheduler ' y! send message
rep_sourcez2 | B ;! to scheduler
rep flag-unun s 1 service number
send (rep) - | o
rep_parZ=unum - y ! service number
mes id=consol 3! reply to console
%end

%predicate'identification ok

%constintegerarray passwdfile (1:3)=k'62073',k" 7513&1 k! 63&21'
.%constbytelntegerarrayname'memory-o
%1nteger index adr char ,namelength,found,ch, count first,second

3if %not flle exlsts(passwdflle index) %then kfalse
fblock-O ynextpos=0

adr=mes name(3)+mes _parl s ! address of given name
found=false N | -
namelength= nextbyte ;! length of first name
Pwhile namelength#0 %cycle |
char=0
Rif nmelength memory(adr) %start ;! compare lengths
found=true |
%for char_1,1,namelength %cycle ;! compare characters

%if nextbyteifmemory(adr+char) %c
- %then found f‘alse %and %exit
irepeat |
%finish
%fbr count-char+1 1,namelength %cycle e
- ch=nextbyte - 3! rest of characters.
%repeat | | - -
%if found=true %then %exit
- %for count*1 1,6 %cycle o 3! password and id
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ch=nextbyte

frepeat
namelength=nextbyte
frepeat
#if found=true %start l
adr=mes_name(3)+mes_par5 _ s address of password P
- first=9681 ' - ;! first part encoded password'~ '

%for char-1,1,mmmry(adr)//2 %cycle
first=(first+13*memory(adr+char))! '73519
frepeat ‘
second=1869 3! second part
%for char-memory(adr)/ /2+1,1,memory(adr) %cycle
second= (second+17*memory(adr+char))"91537
%repeat |
%if nextbyte=first&k' 377 Fand nextbyte-f1rst>>8 2and %c¢
nextbyte=second&k'377' %and nextbyte=second>>8 %start
ident-(nextbyte—k'140')*u0+nextbyte-k 140' - ;! ident in RAD 50
- %true . - ; ! success
- 2finish | | -
%finish
%fal se

%end

0 00 00

| #%% recover #E¥
Rasiililitzlilll)

¢routine recover
finteger procnum

%if mes name(1)&1=0 %start ;! set recover registers
recov info(mes id) rS5=mes name(2) ' ' -
recov info(mes id) sp=mes name(3)
recov 1nﬁo(mes id) pc=mes pari

%else _
procnum=mes id-usmlnup

rep_par2=proctab(procnum) r5 1 0ld r5
rep_par3=proctab(procnum) sp ;! old sp
rep_pard=proctab(procnum) pc 3! old pe

rep par5zrecov 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
proctab(procnum) asleep=recov |
 segtable==segmenttable(mes id- lowuser')

#if mes name(2)#k'177777' %c _ -

%then disconnect normal files 3! clean virtual memory
flag=mes name(2) @ ;1 error number B
#finish -

#end

B 103000 2000 9000 30 3698 96 36 3
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] *** logout ** *
| **“******.****

5%routine'user'lognut

segtablexz segmenttable(mes id-lowuser)
~disconnect normal files

- startup=true o e | .
‘disconnect base files R | |
startup=fal se - < E
segmenttable(mes id-lowuser)=0 e

id(mes id)=0
- recov inﬂo(mes id)=0 |
proctab(mes 1d-usm1nup) _asleep=login ;! process asleep on login
‘rep_ id=scheduler y! message to scheduler
rep_source=7 | o | o
rep flag*mes id
send(rep)

fend.

#routine disconnect normal files
%integer fptr,i,;

%#for i=0,1,1 %ecycle - ;! disconnect files N PPN %
%for j=0,1,2 %cycle ,! from io segment '
fptr-segtable  ioseg(i) _subseg(j) fileptr
~ ®if fptr#0 %start
segind=i
“Subind=j
ioseg=zsegtable ioseg(i)
‘subseg==ioseg subseg(j)
fileptr=fptr
~ return blocks
return file inﬂormatlon
| %finish
frepeat
#repeat - S
~%for i=2,1,5 %cycle | S ;! disconnect files
fptr=segtable seg(i) f11eptrj ' from other segments
#if fptrit0 %start - | - |
-~ sSegind=i
fileptr=fptr
"return blocks.
- return file informatior

~ 2finish

#repeat o o .

rep id:scheduler e ;! message to scheduler | o I

rep source=3 | . DR
B send(rep) | -y
%end e

= i . R
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Jroutirie disconnect base files
finteger fptr,i,]

$for i=0,6,6 %cycle
%for j"'l 1,i+1 %cycle

fptr*segtable seg(j) fileptr

$if fptr#0 %start
fileptr=fptr
segind=j
return blocks |
return file 1nﬁormation

$finish

Prepeat
frepeat

9end

%foutine initialize
%integer i

#for i=0,1,hminl %cycle

- segmenttable(i)-o
%repeat
#for i=0,1,maxblock %cycle
~ block(i)=0

- block(i) next=i- 1
Frepeat .
block(0) next=0
freeblocks=maxblock -
®for i=0,1,maxfile %cycle
- file(i)=0 |
file(i) next'i-1 !
~ %repeat :
- file(0) next*o |
f‘reefiles-maxflle
files=0
%for izlowuser,1,highuser %cycle
- id(i)=0
recov 1nﬂo(1) 0

$repeat
dblkincore=0
startup=false

- %end

endofprogram

.1 base files in
;! segments 0,1,6,7

;!'segment‘table

;! blocks list

;! files list

T no‘filés yet

s 1dent1flcatlon
! recovery'infbrmation

*;! no dblock in core
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#%% console handler *%#¥
BRI SN

Lcontrol k'100001"'
abeg in

Zrecordfbrmat message (%bytelnteger 1d con51d %1nteger servlce,par2 par3, %c -
| parid,parb)

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

%recordfbrmat login message (%bytelnteger id,source,%integer flag,servaum,%c

%byteintegerarrayname buffer , $integer name,passwd)

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

Yrecordformat console registers (%integer istatus,ibuffer,ostatus,obuffer)
#recordformat console descriptor (%record(console registers)%name address, %c
%integer ident,max line width,delete char,sema number,%c |
dmasignal ,mode,output address,output map reglster %c
number of bytes,line width,state,dma output status,user)

Sodnstinteger highest consolez5
%externalrecord (console descriptor) f%arrayspec condes(O‘hlghest console) |
frecord (console descriptor) $name console

%recordformat segmentformat ($byteinteger fileptr,blockptr, status)
B %reeordfbnmat subsegfbrmat (%byteinteger fileptr,start length e
~ %integer diskad)
%reoordfbrmat 1osegfbrmat (%byteintegerarray block(0:15), %¢
| Zbyteinteger numbfiles cOpy-ok %c |
frecord (subsegformat) %array seg(0:2))
%recordf‘omat segmenttablef (%record (segmentformat) %array seg(0:7), %c
%record (iosegformat) %array ioseg(o 1), %
%1nteger handler)

%constinteger lowuserzk'31!

keonstinteger highuserzk' 37' |

fconstinteger hminlz=6 ;1 highuser-lowuser

kexternalrecord (segmenttablef) %array %spec segmenttable (0: hminl)

%oonstintegername upar6-k'177654'
4recordformat active page registers (%integerarray par,pdr(0:7))
- %externalrecord (active page registers) %arrayspec userapr (0O:hminl)

#externalroutinespec waitsema(%integer semanumber)
%externalroutinespec receive (%record (message) %name mes)
‘%externalroutinespec send (%record (reply) %name rep) |
%fexternalroutinespec sve (%record (login message) %name logmes)

fpredicatespec input available
fpredicatespec end of block
froutinespec start output
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%routinespec release output area .
4routinespec process character (%integer ehar)
froutinespec put character (%byteinteger char)
froutinespec check buffer full
~ %routinespec block complete

$routinespec 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)
%routinespec initialize

-%COnStinteger false=0
kconstinteger truez1

kconstinteger asciiz0 ' ;! ascii mode
kconstinteger raw=z1 ;! raw mode
gconstinteger unuseds0 - ;! possible states

 fconstinteger name=1
%constinteger passwd=2
fconstinteger rest=3
fconstinteger input=4
fconstinteger outputz5
fconstinteger inahead=6
%constinteger outwinp=7
%fconstinteger inwoutp=8

%éonstinteger'dmazo R - ;! indicate where an intérrupti, o
fconstinteger crzk'15' ;1 special characters

%fconstinteger 1f=k'12’
%constinteger bs=zk'10'
fconstinteger cancelz=k'25"’
%constinteger tab=k'11®
fconstinteger eot=4 "
%constinteger etx=3

~ fconstinteger bellz7
fconstinteger esczk'33!

scheduler service numbér_
login service number
recovery service number

%fconstinteger scheduler=3
fconstinteger loginsd -
fconstinteger recovers =60

*an swml »ul

“we We e

%oonstbyteintegerarray name prompt (0 7)-7 cr,1lf,'n', 'a' 'm' 'e' o ' :ﬁ; 
%constbyteintegerarray passwd prompt (O: 7)-7,'9','3' 's','s', 'w'-'d' S
'%constbytelntegerarray name too long (0:17)=17,cr,1f,'n','a','m','e',' ', %c
Itl 'ol 'o' | B ll' 'O' 'n','g’ ,cr lf

%constbyteintegerarray passwd too long (0: 21)-21 cr, lf 'p! 'a’,'s','s', %c
lw! lol |r-| ld| |t| lol 'o! | I ll' iof ln‘l Tg"cr lf
Zoonstbytelntegerarray 111ega1 (0: 27)-26 '1' '1' '1' 'e' 'g' 'a' '1' ' ',.%c
/ 'nf 'af 'm' 'e' fF fof frf t 1 'pf,fa' 'S' l‘sf 'wf ‘lo? 'r' fdf’cr lf 0
_ %constbyteintegerarray already logged in (0 19) 19,'a' '1' 'r' 'e' 'a‘ Vﬁc .
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'd' 'y' | I | 11‘ 'o' Tg' 'g e','d'-f | B '1' fnf’cr 1f‘

fconstbyteintegerarray base file (0:17)z17,'br,at, 181, rer,1 v, 0fr od, g0

'1' 'e' 1 1 'e' 'r' 'rl' 'o' lr"cr lf'
kconstbyteintegerarray too many users (0 17)*16 't' 'o' 'o' ! ’m’ ta', %c
_ lnl ! l’l ' 'ul‘ fs' 'ef lr' 's"cr lf' 0
fconstbyteintegerarray wait (0:9)=9,cr, 1f 'w', 'a' '1' 't' '!',,cr 1§ S
%constbyteintegerarray contlnue (0: 11) 10,'¢','0','n','t','i', 'n', 'u’, 'e' , 5C
| - - er, 1f, 0 - o . .

fbyteintegerarray inputbuffer (0:255)
fbyteintegerarray lengthblock (0:255)
‘f#integerarray saveinput (1:10)

%byteintegerarray promptstring (0:8)

%integer flag ident,src,echo mode,delmode,passwst, bufferfull eoi, %c
~ start 1ineptr 1inelen ,charptr ,numbblocks inaddress,max1nlength C
| flrstblock nextblock,leninp, 51ndex,outb1k outlen,i

#switch userserv (0:7)
2switch consserv (0:1)
%#switch in (unused:inwoutp)
fswitch out (output: outwinp)
#switch f1(0:4)

%cycle '

receive(mes) - |
console=zzcondes((mes consid-10)>>1) | ;! pointer descriptor
flag=0
identzmes id T ;! identification
sres console ident = - - |
%if ident=zconsole user gstart ;! from user
~ %if mes service&7>5 %then flag=3 %and -dexit %c B

- | %else ->userserv(mes serv1ce&7)

'%finish o
%if ident=console ident %then ->consserv(mes service) ;1 from console
- $if identz=scheduler %start | st f?om scheduler:
~ %if mes service=0 %start - ' ‘segment 0 in core
rep=0 S - o |
copy input ;1 copy :i.nput ' to
identzconsole user _ , ;! user area
->8endrep |
%#finishelsestart

outblkz=mes par2; outlen*mes par3 o |

console output addresszk'150000'+mes par2¥512

console output map reglster~userapr(console user-70) par(1)
oonsole number of bytes=mes par3 |

%if console stateffinahead %ﬂtart - ;! start output
| start output | S o
%else | | | ;! state=zinput while
consolg_state~inwoutp S ' output pending
‘f $finish MR |
fcontinue
%finish

-%finish o
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%df‘mes servicez=0 %then ->userserv(0) - s 1 open service
- flag=1; ->ex1t - . - . 3! already opened
userserv(0): %if console_state=zunused %start +1 open N

userserv(1):

userserv(2):

- promptstring(4)=mes par3>>8

console Statezrest | |
~ console userzident ;! user identification
-initialize " ;3! initial values
- console dma31gnal*31gnal :
~ outputchar(cr);outputchar(1lf)
console modezmes par2&]
‘echomode=mes paf§&1
%else - e
flag=1 ;! already in use

-%finish

-vexit

inaddresszmes par2; maxinlengthzmas 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#inahead %start ;! input not busy

console dmasignal*signal - 31 outp. int. to signal
%if linelen=0 %then print(promptstring);! print prompt
%$finish 1 if no char left after continue
console statezinput S
2finish
%continue -
promptstring(O)-mes service>>8 - 3! set input .
promptstring(1)=mes par2&k'377' s ! request message

promptstring(2)=mes par2>>8&k'377'
promptstring(3)=mes par3&k'377' |
&' 37T
promptstring(5)=mes parl&k'377'

promptstring(6)zmes pari>>8&k'377"'

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

o promptstring(8 )-mes par5>>8&k' 377 '

userserv(3)

userserv(l):

-)exit

initialize | : ;!pchaugedede
console state=rest .~
console | ' modezmes par2&1

~ echomode=mes par3&?

->exit

rep par2=console mode ;1 get mode

rep par3=echo mode

rep pariz0 R

'='->sendrep

userserv(S)

bufferfullzfalse . - :1 close

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

console address. - ostatus=0 ~ ;! stop output
release output area e S | |
#finish -
console statez unused

Lo e R I FT v hepmame,
- o 1!5 ; _._..11:. J‘%’E’E- .



Dec

1 16:55 1978 conhan.i Page 5

~eonsserv(0):

- rep_ id:recover :
- rep_ source*console user

~eonsole user-O
- =dexit |

%if console modezascii %and mes par2&127-esc %andc

rep flag-1 |
rep par2=k' 177777' -
send (rep)

initialize

l
l

console state>passwd %start

send message
to recover

,_=,! on behalf of user
3l error code

f;! clear input buffer

‘%1f console state-output %or console statezoutwinp %start

console address ostatus=0
release output area
2finish
consols_statezrest
fcontinue |
%2finish

%if bufferfullztrue %then %continue

- =>in(console state)

~in(name):

in(passwd):

'%finlsh

console state'name _

._initialise o
~ console | modezascii

echomode=true
linelen=1

print (name prompt)
%continue

process character(mes par2)
9if linelenzO %then linelenz1

2if inputbuffer(charptr)szlf %start;

passwst=lengthblock(0)
inputbuffer(0)=passwst~2
console statezpasswd
echamode-false o
linelen=1 .
print(passwd prompt)
%continue

- %finish
| Zif linelen>21 %start

print(name too long)
console_state=zunused

%continuef

process character(mes _par?2)

%if linelen=0 %then linelen=1

%if inputbuffer(charptr)=1f %start
printchar(cr);printchar(1f)

inputbuffer( passwst) lengthblock(1)=-2 ;

logmes id=login

logmes sourcezconsole ident
logmes buf ferzzinputbuffer
logmes name=0

logmes passwd=passwst

Ne WME NME M N WS W e W

l

CER S Gwl Ml SER Vemp AED AED SuD

no more output

ignore character

‘read user name

initial values

‘line reconstruct
- line cancelled

end of name
password start
length name

‘read password

no echo
hole for length
print 'passwd:’

-fname too long

¢
g o

fend of logln

‘line reconstruct

line cancelled
end of password

! length password i

;! logln service

31 checks

;! name

3! and - password
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in(rest):

in(input):

in(output):

in(inahead):

in(outwinp):

in(inwoutp):

sve(logmes) S
%if logmes flag=0 %start 1 admitted
console user=1logmes servnum ;! user service
~ initialTze _ ! initial values
~ echomode=true e
console state=rest

| %else - | ' S ' not admitted

console statezunused R | |
- =>f1(logmes flag) ;! print error message
~ f1(1): print(illegal) e .
' ~ %continue _
£1(2): print(already logged in)
%continue
£f1(3): print(base file)
%continue
fl(“) print(too many users)
%finish
%continue

%finish

%if linelen>21 %start ;1 password too long
‘print(passwd too long) R
console state-unused | B ;1 end of login
#finish | R
#continue

console state=inahead ' | ;! input ahead

console . _dmasignalzsignal | - ;! outp. int. to signal

process character(mes_parZ) ;! line reconstruct
2if end of block %or console'mode raw %c
kthen console state= rest

| %contlnue

process character(mes par2) e 3! line reconstruct

%#if input available %start ! input available
console statezrest S
get ready for copy input ;! get seg O into core

2finish .

‘%continue

save1nput(1)_mes pare ;! save charactér

sindex=1 | S

‘console statez outwlnp N | ;! output while

%continue _ ;1 input pending

process character(mes par2) s1 line reconstruct

%if end of block %then console state rest ;! end of a block .

%continue | _

Zif sindex<-9 %start - :! saveinput not full
sindex=sindex+1 ' o _
saveinput(sindex)-mes par2 -~ ;! save character

%flnlsh - | T e e -

fcontinue

process character(mes par2) ;! line reconstruct -

%1f‘end of block %start . ;! (re)start output



o
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start output
2finish
,%continue

| %then %continue
->out (console state)

out (output): release output area

console state=zrest
ident=console user
srcz=console ident+1
->exit

out (outwinp): console _dmasignal=signal

'exit:
sendrep:

i=1

%1f console state#output %and console state#outwlnp ke
;! message after escape or close

' output done '
' send'message to user

»
; !

outout int to signal

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

process character(saveinput(l))
| izi+1
~%repeat |
%1ffmes  par2:z0 %start
‘release output area |
2if ¥not end of block %start
- console state~inahead
%else
- console statesrest
%finish
ident=console user
src=console ident+1
- =2exit
2finishelsestart |
2if %not end of block %start
console state-inwoutp
“felse
start output
%finish
%continue
%finish |

. r‘”ep..sO

rep id= ident
rep  sourcessre
rep flag=flag

.fseﬁalrep)

frepeat

%predicate input avallable

%if numbblocks>0 %or bufferfull true %or Zc _
(console mode-raW'%and linelen>=maxinlength) %then %true

%2fal se

'%end

e e we ™

e W

2

talh om0 -

‘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




e
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| $pred1cate end of block

' %if console mode-ascil %and 1nputbuffer(cherptr)-lf %then %true
%if eoiz=true %or bufferfull-true %then %true |

%false |
fend

| %routlne start output

5 console state=output

console dmasignal-dma A ' ,;!'output interrupts
console address ostatus:k'100' | ;! handled immedlately

%end

- %routine release output area

release used blocks
in segment 1

- rep_id=scheduler

- rep_  sources5

rep fleg:console user
rep par2-outb1k |

~ rep_par3=outlen
send(rep)

Sl

e Ba

- %end

4routine process character(%integer char)

%integer tabecount

eoizfalse | ;! end of input indicator
%if console mode=ascii %start | | o
char=char&127 - | ;! parity bit
%if charzcancel %start | - ;! cancel line
2if linelen>0 %start ' g )
‘linelen=0 | R
“echo(cancel) |
echo(cr),echo(lf)
Felse S B -
outputchar(bell) - s! no line to cancel
%2finish | o - | |
- %return
2finish |
#if charszconsole delete char %start -1 delete character
2if linelen>0 %start B
linelenzlinelen=-1

#if console delete char=bs %start ;! if backspace
2if echomedeztrue Sthen printchar(bs) ,' then echo it
%else -~ 31 else echo \seeons\ o
2if delmode~felse gstart ' first deleted character |
- delmode=true
echo('\')
2finish

eharptr=(lineptr+line1en)&255 . | |
echo(inputbuffer(charptr)) ; ! echo deleted character

. A PR
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%#finish . o -
%else outputchar(bell) :! no characters to delete
Preturn T
%#finish _ | SR |
%if delmode=true %start ;! end of delete mode
echo('\") | |
| delmode=false
%finish . -
%if charz=tab %start o 31 tab character
tabcount=linelen&7 |
 funtil tabcount&T=0 %or bufferfull true %cycle |
putcharacter(' ') | ! repace it by spaces
check buffer full ;! see 1f‘buffer is full
taboount-taboount+1 | -
~ #repeat
~ %return
- %finish _
%if charzetx %start S 3! etx character
put character(lf) ;! put line feed into buffer
check buffer full ;! see if buffer is full
block complete: I ;! end of block
- %return ' .
%finish -
%2if char=zeot %and linelen=0 %start s! eot character
put character(0) | - .
eoiztrue B end of input

echo(eot) jecho(cr); echo(lf) - '
! see 1f‘ buf‘f‘er is full

check buffer full | ;!
block complete | - 3! end of block
1engthblock((nextblock+255)&255)*0 ;! make length O
freturn
 %finish | - _
%if char=1f %then char-cr :1 1f same effect as cr
%else | | S | - |
%if char&k'20000'#0 %start ' ;! break
block complete | 31 end of block
- eoiztrue ;! end of input
put character(0) - N a
check buffer full _' s ! see if buffer full
block complete ;1 block for end of input

lengthblock( (nextblock+255)&255)=0 ;! make length O
Freturn '

%#finish
#finish R - T .
put character(char) | ;! put character into buffer
echo(char) - | ! echo character

2if char=cr %and oonsole _modezascii %start

- block complete EETRE ;1 end of block
1nputbuffer(charptr) lf S - 3ter to 1f
| | S

echo (1f) 31 echo cor and 1f
#finish . . .
check buffer full | ;! see if bufer is full
fend
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%routine put character(%byteinteger char) '

-_%if bufferfull true %then freturn o x |
charptr=(lineptr+linelen)&255 - ;! next position
linelenzlinelen+1 |

‘inputbuffer(charptr)=char ! character into buffer -

fend
droutine check buffer full _
- %if (charptr+1)&255 start %start s ! buffer full
| bufferfull=true
- print(wait)
%finish
%end
%routl ne block compl ete

numbblocks=numbblocks+1 | |
lengthblock(nextblock)=zlinelen 1 store length

nextblock= (nextblock+1)&255 | ;! reset pointers
1ineptr-(11neptr+1ine1en)&255 | S |
linelen=0
%end
froutine echo(%byteinteger char)
%2if echomodeztrue %start = ;'! in echo mode
®if console modezascii %start ! in ascii mode
#if char<=k'37' %and char#cr %and char#lf Pstart
printchar('"') ;! make invisible character
char=char!k'100' ;! visible as “..
- %finish - |
%if charzk' 177" %start R - 31 del character
prlntchar('“') - | | -
char="'2"
$finish
~ #finish
printchar(char)
2finish |
%end

' %rbutine'printchar(%byteinteger char)

%if console modezascii %start
- Rif console line width=console max llne width %¢
%$and char#cr %and chari#bs %start

outputchar(er) ;! console width exceeded '
outputchar(1f) R L
outputchar('>') | | s ! 1ndicate overflaw

console line w1dth~1
%finish

I ¥
=¥ L - _ 8
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%if char=zer %start
console line width=0
2finishelsestart |
2if char=bs %start =~ |
console line width= console line width-1
4finishelsestart.
%if chari#lf %then console line width-console 1ine WIdth+1
Ifinish
#finish
2finish
outputchar(char)

%end
$routine oUtputchar(%byteinteger'char)

console address ostatusszk'100°
waitsema(console sema number)
‘console address ostatussz0
console address _obuffer=char

;1 wait for interrupt
s! disable interrupt
; ! put character 1n buffer

wd wBE Me 9D

%end _
iroutineprint(%byteihtegerarrayname string)
%integer i . ' '

console dmasighal=signal

ffor i=1,1,string(0) %cycle
~ printchar(string(i)) '
- %repeat

hend I . _
~¥%routine gét readi“ﬁor copy input

> rep id=scheduler .. .. ;U ask the scheduler' to
rep sourcez4 o - ' get segment 0 into core
rep flag= oonsole user<<8!console ident
rep par2-inaddress
- rep par3=maxinlength
send(rep)

%end
~%routine copy input
‘%integer savesuppar

.1naddress§inaddress*512 3! address in bytes
leninp=0 Ry NETE S
#if bufferfull=true %start_ R |
- bufferfull= false | ;! input can be continued
print(continue) I
%finish - B
~ savesuppar=upard __ | ;! save old mapping register

! enable 1nterrUpt from output

ey,
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uparﬁ userapr (console user-70) par(O) 3 ! setup-mapplng '
%2if numbblocks>0 %start = ,' complete blocks avallable
| 2if lengthblock(firstblock)= 0 fIstart ;! end of input
start=(start+1)&255 |

- firstblock=(firstblock+1)&255
nunbblocks-nwnbblocks 1

~ %else
%if 1engthblock(flrstblock)>max1n1ength $start
copyblock(maxinlength) 3! copy part of first block
‘lengthblock(firstblock)= lengthblock(flrstblock)-maxinlength
%else
 funtil numbblocksz0 %or 1eninp+1engthblock(flrstblock) > %c
maxinlength %or lengthblock(firstblock)=0 %cycle
copy block(lengthblock(firstblock)) ,' copy as many
firstblock=z(firstblock+1)&255 ;! complete blocks
- numbblocks=numbblocks-1 ;! as possible
Zrepeat |
%finish
2finish |
%el se - U | ;! buffer full or mode=zraw
| | | 1 and linelen>maxinlength
copyblock(maxinlength) - s ! copy the maximum
lineptr=z(lineptr+maxinlength)&255
linelenzlinelenqmaxinlength |
$finish - | |
uparb=savesuppar ;! reset mapping register
segmenttable(console user-70) | hand ler=0 ' |
rep par2zleninp |

%end

1routine copy block(%integer numbchar) _

%recordfbrmat bufferformat (%byteintegerarray char(0: 17777))
%oonstrecord(bufﬁerfbrmat)%name userbufﬂerzk'140000'

%integer i

%ﬂar i=0,1, numbchar-1 %cycle

| userbuffer char(inaddress+1eninp+i) 1nputbuffEr((start+i)&255)
frepeat |
leninp=leninp+numbchar
start=(start+numbchar)&255

“%end
froutine initialize

bufferfull=false . ;! give initial values
- start=0 | - 3! to variables

lineptr=0 |

linelen=0

firstblock=0

‘nextblock=0
- numbblocks=0

console line width=0
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 delmodesfalse

end

fendofprogram




. T ok R T or
— - ., . : -
. ' LI T A TR L, L
. - .

Dec

1 36 300600 00 3600 00 36 30 30 3090 6 30 36 ¢

1 11:09 1978 schedu.i Page 1

 IR%% soheduler ¥#%
IO 000 0000 6

4control k'100007

ibegin

#recordformat message(%bytelnteger id source,%lnteger par1,par2,par3, %c |
* parl,par5) .

fexternalroutinespec receive (%record (message) ¥name mes)

%externalroutinespec send (%record (message) %name mes)
fexternalroutinespec sve (%record (message) #name mes)

 %reoordformat procesStable entry (%1ntegeflr0 ri,r2,r3,r4,r5 sp,po,psw, %c

received, #byteinteger unusl heldup,%lnteger unu32 rsmoni e
' %bytelnteger asleep,unus3,%integer unus44,unus5)
%oonstinteger idle=zk'47"

%externalreoord (processtable entry) %array %spec proctab(o idle)

'_%recordﬂOrmat segmentformat (%byteinteger fileptr ,blockptr, status)
| %recordformat subsegfbrmat (%byteinteger fileptr,start 1ength %c

finteger diskad)

| %reoordformat 1osegformat (%byt eintegerarray block(0:15), %c

- %constinteger lowuser=70

'%oonstinteger lowuserproczk'31"

tbyteinteger numbfiles,copy ok, %c’
%record (subsegformat) %array subseg(o 2))
%recordformat segmenttablef (¥record (segmentformat) %array seg(0:7),%c
| - %record (iosegfbrmat) %array ioseg(o 1),10
%1nteger handler) _

1owest user process number
highest user process number
highuserproc=lowuserproc

;! lowest user service number

;1 lowest user service number mlnus
;! lowest user prooess number

#constinteger highuserproc=zk'37'
fconstinteger hminl=6

fconstinteger usminup 45

. e WE MY we WE W
T T ST "Bl L

%externalrecord (segmenttablef) %array %spec segmenttable(o hminl)

frecordformat active page reglsters (%integerarray par,pdr(o 7))
‘%externalrecord (active page registers) %array %spec userapr(O:hminl)

frecordformat block format (%integer par,pdr,stblk,diskad,file block %c
¥byteinteger status,users,users in core length,prev,next) h

~ %constinteger maxblock=50
_iexternalreoord (block format) %array %Spec block(O'maxblook)

frecordformat console registers (%integer 1status 1buffer,ostatus obuffer)

Precordformat console descriptor (%record(console registers)®name address, %c_-

%integer ident,max line width,delete char,sema number, Zc |
dmasignal ,mode,output address,output mapwregister, e
| - number of bytes,line width state dma output status user)
%oonstinteger highest consolez5 |

Zexternalrecord (console descriptor) %arrayspec condes(o highest console)

iexternelintegerspec runproc
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froutinespec adjust time and queue(%integer to queue)
- %routinespec update status processes
froutinespec check processes(%integer queue,to queue)
groutinespec select running process
froutinespec select candidate
froutinespec load candidate - _ -
froutinespec choose victim o | | s
#routinespec search(%integer head) . - - T
fpredicatespec segments in core(%integer process)
froutinespec remove core(%integername result)
froutinespec request to clock(%integer service,interval)
froutinespec call disk handler(%integer service,diskad,length,stblk,mark)
Yroutinespec get core(%integer length, %1ntegername stblk, result)
froutinespec release core(%integer stblk,length)
_%routinespec release core from output segment(%record (segmenttablef) %c
: %name segtable)
fpredicatespec error in blocks(%lnteger segment)
froutinespec change(%integer process, new‘queue)
_%routinespec 1nitialize

4constinteger falsezo_'
%constinteger true=z1

#constinteger in=0 | | ! segment states
fconstinteger out=1 :

%constinteger freez0 | P ! iosegmentblock states
fconstinteger file=1 |

%constinteger output=2 RS P
%constinteger in corez0 ;! block states
‘fconstinteger out core=1 RN

fconstinteger to coresz2

fconstinteger from core=3

%constinteger run queuez0 - 3! queues

fconstinteger candidate queue=1 )

fconstinteger file system queue=2 S L . &

#constinteger high ,__.;._.1or' queuwez3 R T
- fconstinteger low prior queue~u | S E
~ %constinteger blocked queue=5

fconstinteger legin queueeé -

hconstinteger clockz0 | »iuf;!fmessagefidentification
‘%constinteger disk handler*1 PSS S S W TR
%constinteger connectz2 - _ T T
%OonstintEQer dlsconneCt33_*W-“ . L IR z B .
fconstinteger handler input=4
%constinteger handler output=5. S - o B e i
kconstinteger kernelz=6 RS | N B o -
%constinteger logout=7 | e | S o B 3
%constinteger output request-8 ' : - ' L

%constinteger core manager=2 ;! services
%constinteger scheduler=3 T
%constinteger connect servicez40
fconstinteger disconnect servicez41




ec 1.11:09 1978, schedu.i Page 3

%canstinteger-reccvef sefvicezeo
~%oonstinteger logout service=61

2constinteger interruptzo | - 31 for clock messages
fconstinteger times1 -

fconstinteger read=0 s ! for disk messages
sconstinteger write=t = | - . -

- fconstinteger get=0 ' ;! for core manager messages
%constinteger releasez1 | - |
fconstinteger written bit=k'100" 3 ! written into bit pdr register
fconstinteger timeSlicé=150' ;! timing constants

‘%constinteger large allocationzl
#constinteger small allocation=z2

- %constinteger min rest=25

- %constinteger maxrunz3 '
%constinteger highlowratlo 3

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

_ %recordfbrmat userlist entry (%byteinteger queue,complete,succ,pred, %c
- slices,restslice,%integer slicebegin) o
#record (userlist entry) %array userlist(lowuserproc highuserproc)
frecord (message) mes .
#record (segmenttablef) %name segtable
%integerarray head(run queue:login queue)
%integernamé candidaté
%1htegér run,current time,highlowcounter,process,segment,blk,src, %c

complete-drive,parts from core, clock repiy comlng,victlm, %c
previous interval s,n it tLd -

initialize_
_dri?e=0 4
foycle
reoeive(mes) o |
- Rif clock<_mes id<= logout %then ->called from(mes id) %c
~ %else %start - ,:,! called from user
%if mes sourceffscheduler %start f. ,! put output request
->called from(output request)
#finishelsestart _ _,! illegal request
processzmes 1d 31 send refusal
mes=0 | . - .

mes_1d=process
mes_source=scheduler
. ~ send(mes)
S fcontinue




E
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tfinish

%finish

called from(clock):

current time=mes par2 o S ;! contains current time

clock reply coming=false = ;! no more replies on the way

%if runproc#idle %start
%$if proctab(runproc) asleep*connect service. %or %c
proctab(runproc) asleep=disconnect service %or %c
proctab(runproc) asleep=recover service %or %c
proctab(runproc) . _asleep=zlogout service %start

ad just time and queue(file system queue) ; | adjust
%el se s 1 queue
#if proctab(runproc) asleepik'377" ;1 of
ad just time and queue(blocked queue) ! running
%else s ! process
ad just time and queue(run queue)
$finish |
%finish
%finish

- check processes(file system queue,run queue)
check processes(blocked queue, hlgh prior queue)
update status processes = |
%continue |

called from(disk handler):

process=mes parz2>>1&k'37' - ; ! mes_parZ contains
segtablez segmenttable(process-lowserpmc) 3! information about
segment=mes par2>>6&7 s ! request
->diskh(meq_par2&1) |

diskh(read): | _ ;1 segment read

‘segtable seg(segmnt) status-in
block(segtable seg(segment) blockptr) status=z=in core
%if segment=0 %and segtable handler>0 %start;!input can be
mes idz=segtable handler = ;! copied now
- mes: source*scheduler |
mes par1-0
send(mes) | S
segtable_ 1oseg(0) copy ok*false 3! copy segment not ok
#finish N | -
ccmpletextrue - | 3! process in core 7?7
Zuntil compieteﬂfalse for s~8 %cycle |
#1if segtable seg(s) fileptr#0 % = -
%and segtable seg(s) status#in %then completemfalse -
S=S+1 ey |
.%repeat | | |
| userlist(process) camplete~complete |
#if userlist(candidate) complete=false %then 1oad candidate
%#if userlist(candidate) complete*true ¢
%and run=0 %start - Y start process .
request to clock(tlme O) | -

- . : _ a" '-_. '."..-j?\'\ -
! "L : T el S " I
. “ew off w IR
b ot s
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runs1 |
change(candldate run queue)
- Select running process
$finish
%contlnue

dlskh(write) | 3! segment written
blk=segtable seg(segment) blockptr |
block(blk) status=out core
%if segment#1 %start
release core(block(blk) stblk block(blk) length)

Pelse ;! segment 1 is output'
release corerfrom output segment(segtable) '

4finish |

parts from corezparts from.core-1 o ! parts on the way

%if candidate#0 %then 1oad candidate _'

feontinue .

called f?om(connect)
processzmes _par 1-usminup

request to clock(time,0) - ;! get current time

#if processsrunproc %start ;1 process to |
‘ad just timerand queue(candidate queue) ;! candidate'queue

%el se B

4if runproc#idle %then adjust time and queue(run queue)
$if userlist(process) queue=run queue %then runzrun-1
' change(process,candldate queue)
 %#finish - L _
userllst(process) camplete*false 3! process not in core
load candidate - S
select running process
~ %continue -

called from(dlsconnect) | |
request to clock(time, 0) L ;! get current tlme
$if runproc#idle %then adJust tlme and queue(run queue)
check processes(file system queue,run queue)
update status processes - .
#continue o

called from(handler input):
segtablez==segmenttable(mes par1>>8-lowuser) - SN
%if error in blocks(0) %start ;! illegal blocks
mes-idzmes par1>>8 | | '-;!_send refusal
mes - aeuree-mes par1&k'377' | a | S
‘mes_par2=2
mes__par3-0,mes_perll O;mes_ par'S*O
send(mes) o
felse ' - R
‘segtable handler=mes par1&k'377' -t remember handler
%if segtable seg(0) status=in %start |
- mes_ id=mes par1&k'377' - 3! send reply
mes sources= scheduler S ﬁmmediately
mes par1*0 - | S '
send (mes) ST AT e
segtable 1oseg(0) copy- oszalse - 3! copy segment not ok

\

T,
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Tfelse | - ;! get process into core

change(mes par1>>8-usminup high prior queue)
request to clock(time,0)
%if runproct#idle %then ad just time and queue(run queue)
- update status processes
~ #finish
%finish
fcontinue

called from(handler output) |
segtable==segmenttable(mes parl-lowuser)
- %for blk=mes par2,1,mes par2+(mes par3-1)//512 %cycle

segtable 1oseg(1) block(blk)=free @ - ;! blocks free
frepeat
 blk=segtable seg(1) _blockptr o |
%if block(blk) status=out core %stert - s! core can be released

release core(block(blk) stblk+mes _par2, 1+(mes par3-1)//512)
_ %if candldate#o %then load candldate
%finish
%continue

called frem(kernel) . - | SR _
request to clock(time,0) S 3! get current time
%if runproci#idle %start .
%if proctab(runproc) asleep=zconnect service %or %c
proctab(runproc) asleep=disconnect service %or %c
proctab(runproc) asleepzrecover service %or %c
- proctab(runproc) _asleep=logout service %start
ad just time and queue(flle system queue)
~ %else
%2if procteb(runproc) asleep#k'377' fstart
~ adjust time and queue(blocked queue)
%el se |
%continue
- %flnish o
- %finish
“#finish
" check processes(flle system queue,run queue)
check processes(blocked queue,high prlor queue)
update status processes
%continue

cal led f‘rem(logout) | S A
- processzmes pari-usminup - ;1 process into

change(process,login queue) | 31 login queue
userlist(process) completezfalse @ ;! initialize

userlist(process) slices=small alloeetlon 3! variables
userlist(process) restslice=timeslice | .
userlist(process) slicebegln-o

->called f?om(dlsconnect) -

called frem(output request)
processzmes_id -
- segtables= segmentteble(process—lowuser)
Srec=mes_source
%1? process#condes((sre-10)>>1) user %start ;! console

T, T

: }ih ......
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mes=0 - 3! not opened
mes_id=process - | ;! send refusal
mes sourcessrc | | | -
mes par1 1
send(mes)
fcontinue
- %finish | . o | |
$if error in blocks(1) %start ;! illegal blocks
~ mes=0 . 3! send refusal |
mes id=process | - ” :
mesS source=src | |
mes_par1=2 - ;! error flag
felse ~ | | | |
mes id=src-~1 | | ;! pass on request
~ mes_source=scheduler - s! to handler
- mes par1 1 | . -
%finish
- send(mes)
fecontinue

#repeat

kroutine adjust time and queue(%integer to queue)

-%integer-t'

zcurrent time-userllst(runproc) sllcebegin - 31 0<=time<1000

:%if t<0 %then t=t+1000

2if to queue=blocked queué %start o ';! proceSS:heldUp
userlist(runproc) slices=small allocation | o
userlist(runproc) restsllce-tlmesllce

%else .
t-userllst(runproc) restslice-t
~ %if t<min rest %start | | ;1 time slice over
t=timeslice | | | |
head (run queue)-userlist(rumproc) succe ;! next in run queue
userlist(runproc)_ slices=zuserlist{runproc) . slices-1 |
¢if userllst(runproc) slices=0 %start s1 slices over

%if to queue=run queue %start
userlist(runproc) slices=zlarge allocation
“to- queue low prior queue ' -

felse |
| userlist(runproc) slices=z1
%finish
9finish
2finish |
. userlist(runproc) restsllce-t ;! rest of slice
%2finish | o :
%if to queuefrun queue %start | ;! no longer in
change(runproc,to queue) ;! run queue
runz=run-1 | | |
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~

%routine update statUs processes

- %if candidate=0 %then select candidate | o |
%2if candidate#0 %start ! oandldate present
 %if userlist(candidate) complete-felse %then load candidate

%if userllst(candldate) complete~true %and run<maxrun %start

riunzrun+1 . s1 candidate into
ohange(candldate ruu queue) | ' run queue
- %finish | ' |
%finish

select runnlng process

%end

%routine check processes(%lnteger queue,to queue)
%1nteger process nextproc,stop

nextproc head (queue)

%if nextproc#0 %start - ;! check all processes
stop=false | | | s ! in qQueue
#until stop=ztrue %cycle ’
- process=nextproc -

#if userlist(process) succ=head(queue) %then stop=true %c
~ %else nextproczuserlist(process) succ - - o

‘4if proctab(process) asleep=k'377' %start ,!fno'longer;heldup---
#if to queue=run queue %then run*run+1 | ) | |
change(process,to queue) |

%finish .

%repeat_
- #finish

%eud

'%routine 3ele°t*fﬂnning”process'?

%integer process

%1f head (run queue) 0 %start , - 3! no runnable process
runproc=idle - | |

-%else - | R ;1 else get first one
process=head(run queue) 1 out of queue

userlist(process) slice begin=current time
request to clock(interrupt, userllst(prooess) restsllce)
runprocz=process | |

%#finish

%end

2routine select candidate

#if highlowcounter>0 %start | | ;!;frommhigh'prior




ec 1 11:09 1978 schedu.i Page 9

%if head(high prior queue)#o gstart - _,! queue if‘possible
- change(head (high prior queue), candldate queue) -
hlghlowcounter*hlghloweounter-1 | . I
%else o ;! else from low prior
%if head ( low prior queue)#0 %start ! queue if p0331b1e
change(head (low prior queue), candidate queue)
highloweounter-highlowratio - | |

#finish
| %else | D H from.low'prior
highloweounter-highlewrat10 | R
%if head(low prior queue)#0 %start | ! queue 1f p0531b1e
| ‘e change(head(low prior queue),candidate queue)
1se | |
%if head(high prior queue)#O %start ;1 else from high prior
change(head (high prior queue),candidate queue) ; ! queue
- highlowcounter=highlowcounter-1 ,! if possible
%$finish
2finish
¢finish

vietim=0

%end

.%routine load candidate _
lsuitch removed(1:2)
%record(segmenttablef)%name segtable
%integer s, stblk blk;result cqmplete,mark

segtablez*segmenttable(cendidatewlowuserproc) | |
%ﬂor 3=0,1,7 %cycle | ;1 files in core 7
RIS segtable seg(s) fileptr#0 %and segtable seg(s) status=out %start
blk=segtable seg(s) blockptr | |
~ %if block(blk) status=in core f%start
~ segtable seg(s) statuszin
| userapr(candidate-lowuserproc) par(s)*block(blk) _par
block(blk) users in core=block(blk) users in core+1
- %finish . |
#finish
%repeat
complete=true
s=0 | o |
Luntil s=8 fcycle ,! load files out-core
%if segtable seg(s) fileptr#o %and segtable seg(s) statuS*out %start ’
complete=false ~
blk=segtable seg(s) blockptr
%if block(blk) status=zout core %start
~ get core(block(blk) length,stblk,result)
%if result=0 %start 3 ! got-core
mark=(s<<5!candidate)<«1
call disk handler(read ,block(blk) dlskad stblk %c
2 s block(blk) 1ength;mark)
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"bldck(bik)fstatus:to cére

~ block(blk) users in core=1

- block(blk) " stblk=stblk
block(blk) par=stblk*8

Zelse

%if parts from core>0 %then %return

. quntil result#0 %cycle

2if victim=0 %then choose v1ct1m
%if vietim=0 %then Zreturn
%if victim=candidate %start
Zuntil result=0 %cycle
remove core(result)

%repeat
~ return
2finish
remove core(result)
Prepeat
->removed(result)
removed(1): %continue
removed(2) Freturn
| %finish =~ |
~ %finish
2finish
S=8+1
Frepeat

_ userlist(candldate) complete complete

fend

¢routine choose victim

vietim=0 |

%if head(blocked queue)#0 %start
search(head (blocked queue))
%if victim#O %then %return

%#finish -

#if head(low prior queue)#0 %start
-search(head (low prior queue)) -
%if victim#0 %then Freturn

%finish

%if head(high prior queue)#O gstart
search(head(high prior queue))
#if victim#0 %then %return

#finish

'userapr(candldate-lowuserproc) par(s)-stblk*B

no core got

try to get core

from the victim

‘remove all core
from the candldate N

itself

core free
core becomes free

get victim from
the blocked queue

the low prior queue

the high prior queue

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

(run=0 %and head(file system queue)=0) %start ;! the candidate queUe :

search(head(candldate queue))

-%flnlsh

%end

sroutine search(%integer hééd)'

et
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%integer process

processzuserlist(head) pred ' ' ;! last process
Puntil process=head %cycle S
%if segments in core(process) %start A ' '
victim-process o _ B 31 vietim found
‘4finishelsestart - R .
process-userllst(process) pred | - ;1 previous process
%finish - - v N
%repeat,

-%endf 

| %predicate segments in core(%integer procésS).,

- %integer s
segtable=zsegmenttable(process- lomserproc )
%for s=0,1,7 %cycle ! if any segment
- ¥#if segtable seg(s) fileptr#0 %and %c o K
Segtable - seg(s) status=zin $then %true ;1 in core then true
frepeat | |
%false
%end

~$routinereﬁove core(%integername result)
. arecord(segmenttablef)%name segtable
%ihteger s,blk,markq o
userlist(victim) completezfalse -

~ segtable=z=segmenttable(victim-lowuserproc) |
%Ibr s=2,1,7 %cycle s! normal segments

%if segtable seg(s) fileptr#0 %and segtable seg(s) status*in %start“_~

blk=segtable seg(s) blockptr
block(blk) pdr=block(blk) pdr! userapr(v1ct1m-lowuserproc) pdr(s)
userapr (victim-lowuserproc) pdr(s)= %c
userapr (victim-lowuserproc) pdr(s)&(\wrltten bit)
#if block(blk) pdr&written bit=0 %start =
~ segtable seg(s) statuszout |
block(blk) users in core=block(blk) users in core-1
%if block(blk) users in corez=0 %start
release core(block(blk) stblk,block(blk) length)
block(blk) statuszout core

result=z1 | ;1 core free |
%return - - | | e
- %finish
- %finish
#finish
4repeat j. o - | T el
#for s=0,1,1 %cycle e o3 i/o segments.

tf
o hlE
—
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©$if seg table seg(s)_statuszin %c
%and %not'Ts-O %and segtable handler>0) %start
‘blks=segtable seg(s) blockptr
segtable seg(s) status=out |
%if (segtable iGseg(s) copy okstrue %and %c -
 userapr (victim-lowus€rproc) pdr(s)&written bitz0) %start
%if s=1 %then release core from output segment(segtable) %c _ BT
‘%else release core(block(blk) stblk,block(blk) length) i . .
 block(blk) status=out core =~ = S
result=1 | “ ,! core free
~ %return _ - '
%$finishelsestart ' - 1 to dlsk first
markz(s<<5lvietim)<111 |
call disk handler(write, block(blk) diskad blook(blk) stblk,%c
block(blk) length,mark)
userapr(victim-lowuserprocl_pdr(s)* %
userapr (victim-lowuserproc) pdr(s)&(\written bit)
segtable ioseg(s) copy okstrue
block(blk) status=from core -
- resultz2 ~ 3! core becomes free
freturn I - | _ ==
- %#finish
f#finish -
- frepeat -
ffor s22,1,6 %cycle | 3! normal segments
| Pif segtable seg(s) fileptriO %and segtable seg(s)_status=in %start
segtable seg(s) status=out -
blk=segtable seg(s) blockptr _
block(blk) users in core=block(blk) users in core-=1 - - -
%if block(blk)_users in core=0 start A
~ mark=(s<<5tvictim)<<111 | o :
call dlsk handler(write block(blk) dlskad block(blk) stblk,%e¢
block(blk) Téngth,mark)
' block(blk)_pdr-block(blk)_pdr&(\wrltten bit)
block(blk) statUS*from.core - | N -
resultz=2 o S . ;!,core_becqmes-free_.
%return - - L o o ' :
%finish
 %finish
frepeat S RS
vietims0 e , g

gend

froutine requestto.clock(%integér'service,interwal)

mes id-clock

mes source*scheduler

mes parlzservice - : - - _

%if serviceztime %start ' , ;! request for time
sve(mes) - - ' o IR
current tlme_mes _pare o | ) B

%el se B | s 1 reply after time j, “,_ I 4
#if clock reply coming=false %or prev1ous 1nterval>1nterval %start L
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clock reply comingztrue

previous interval=interval

mes parZ=zinterval
‘mes_par3=0
~ send(mes)
- %finish
#finish

kend

- mes id=disk handler

mes sourcez=scheduler

mes par1~dr1ve<<8'serv1ce
mes_par2=diskad

mes_par 3=stblk

mes_parld=length

mes parS=mark

send (mes)

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

$if service*wrlte %then parts from corezparts from core+1

. kend

#routine get core(%integer length,%integername stblk,result)

mes id=core manager
mes source=scheduler
mes par1*get

mes par3*1ength
sve(mes)

‘resultzmes parl
stblk-mes par2

fend

_%rdutine relea8é7core(%integer stblk,length)

mes ,_id=core manager
mes source=s¢heduler
mes parlzrelease
mes _par2=stblk

mes r3=1ength
svc(mes)

fend

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

_iiNteger Start;iength;blk. 
- start=0 |

- length=0 e
' %for blk= 0,1,15 %eycle

———

%name segtable)

- ,' release core which
;! is not used ﬂbr
,! output
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Pif segtable 1oseg(1) block(blk)#output %start
~ length= 1ength+1 - |
%el se

2if length>0 %start
release core(block(segtable seg(1) blockptr) stb1k+start 1ength)

start= start+1ength+1
length-o
%else
‘start=start+1
4finish
#finish |
- %repeat
%if length>0 %then %c |
release core(block(segtable seg(1) bloekptr) stb1k+start 1ength)

~ %predicate error in blocks(%integer segment)

Yinteger blks,i

blks*(mes _par3-1)//512 |
#if mes par2&(\k'17')#0 %or mes par3<=0 %c | '
%or mes_par2+blks>16 fthen %true ;! illegal block
%if‘ segment=0 %then %false . ' - |
ffor i=mes par2,1,mes par2+blks %cycle '
%if segtable ioseg(1) block(i)=file 9then %true ;! block in use
frepeat
ffor i=mes par2 1,mes_par2+blks %cycle _
| segtable 1oseg(1) blOCk(l)"Output 31 set output
frepeat | | | |
$false

~%end

#routine change(%integer process,new_queue) |

%integer successor,predecessor,o0ld queue

successor*userllst(process) sucgc
predecessor=userlist(process) pred
old queuezuserlist(process) gueue
%if successorz=process %start |
head(old queue ) =0
%Pelse o s 1 more elements in old queue
%if head(old queue) process %then head(old queue)=successor
;! element at head

+1 one element in old 'queue

userlist(predeceSIor) sucezsuccessor
‘userlist(successor) pred=predecessor

%finish

2if head(new queue)=0 %start 3! new queue is empty
userlist(process) succ=zprocess | o
userlist(process) pred=process

. head (new queue)-process | - _
%else | ;! insert into new queue
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: ”userlist(process) succ=z head(new queue)
userlist(process)_ pred-userllst(head(new-queue))_pred
userlist(userlist{head(new queue)) pred) _Succ=zprocess

~ userlist(head(new queue)) pred=process -

~ $finish
z.userlist(procees) queueznew queue -
®if new'queue-candidate queue %then v1ctime0

 fend

proutine initialize
%2integer i
un=0
| victim 0
highloweounter-hlghlowratlo
parts from core=0 |
clock reply coming=false
ffor izrun queue,1,login queue %cycle
~ head(i)=0
'ﬁrepeat
lt‘or iz lowuserproc 1 hlghuserproc %cycle
userlist(i) succ-1+1 -
userlist(i) pred=i-1
userlist(i) queuezlogin queue
userlist(i) completezfalse
userlist(i) slices=small allocation
~userlist(i) restslice=timeslice
‘userlist(i) slicebegin~0
- $repeat
userlist(lowuserproc) pred*hlghuserproc
userlist(highuserproc) succzlowuserproc

head(login queue)=lowuserproc
‘candidate==head(candidate queue)

ft
fendofprogram

$if new queue*candidate queue %then head(candldate queue)*process |
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. 1RER% oxternal routines ¥##
36600000006 010000006 06 606 06 00000 96 6 0 ¢

fexternalroutine receive (%record (message) %hame mes)

~ ‘%externalroutine send

(%record (mé_s'Sage)_ %namé mes) B

- #k1010546" ;! mov lnb,-(sp)
~ *k’104003" lemt 3
- ®k'010546" 31 mov r5,-(sp)
:ﬁ:gégggg: 5! mov 2(sp),1lnb
:ﬁ'gégggg' ;! mov r0,86(1nb)
x? ' | |
L:k:883582' ' y I'mov 6(1nb),r0
*1000006" T
¥c1005720° ! tst (rO)+
- %'010120" ;1 mov r1,(r0)+
S #'010220° ;1 mov r2, (r0)+
- ¥1010320° ;1 mov r3,(r0)+
- ¥K'010420° ;! mov ri, (r0)+
*k'1012610° ;1 mov (sp)+,(r0)
#1005726"' 3! tst (sp)+

 #1010546" ;! mov 1lhb,-(sp)
- #c1016505° ;1 mov 6(Inb),r5
- #¢'000006 ' B
*k1012500" 51 mov (r5)+,r0
_ﬁk10]2501l | s ! mov (r5)+,f1
¥ 1012502 ;3 mov (r5)+,r2
1012503 ;! mov (r5)+,r3
- W012504' ;1 mov (r5)+,rd
#¢'011505' ;1 mov (r5),rS5
- ¥'104002' 0 ;v emt 2 |
. #1012605' 3! mov (sp)+,1nb

dend

~ %externalroutine svc (%record (message) %name mes)

- ¥ 1010546 ;! mov lnb,~(sp)

~ ¥'016505° 31 mov 6(Inb),r5 |
¥ 1000006 o

- ¥1012500' ;! mov (r5)+,r0
#1012501" ;1 mov (rS5)+,r1

#¢ 1012502 ;U mov (r5)+,r2
*#1012503" 31V mov (rS)+,r3

- ®er012504 sV mov (r5)+,r4
#1011505° Y mov (r5),r5
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¥c'000004' ;! ot

- ¥g1010546' ! mov

~ #¥K'016605' ;! mov
#g'000002

- #¥'010075°' s 1 mov

~ #k1000006' .

#1016500° s ! mov

- #'000006' o
¥ 1 005720°

- W'010120"
#1010220"
¥1010320"
#1010420"
* 1012610
#1005726!

 9end

- o b sen sw sem oun
5 ¢
<

e W WM W wWE WM wae

~ $externalroutine waitsema
"'016500' ;! mov
#¢1000006
¥t 104001 ! emt

%end

r5,-(sp)

2(sp),1lnb
r0,06(1nb)

6(1nb),ro

(ro)+
r1,(ro0)+
r2,(r0)+

r3,(r0)+

r4d, (ro)+

(sp)+,(r0)

(sp)+

(%integer sema)

é(inb),ro
1 _

fexternalroutine signalsema (kinteger sema)

#1016500' ;! mov
% 000006 -
#K 104000 1 emt

%end

6(lnb)jr0
0

%externalroutine printsymbql(%integer sym)

~ %recordformat la (%integer status,buffer)
~ %constrecord (la) %name printerzk'177564'

4recordformat semaphore (%integer ¢ounter,waiting)
fconstrecord (semaphore) %name printsemazk'602°

gwhile printer status&k'200'=0 %cycle ; %repeat

printer buffer=sym
~printsema_counter=0

' %end

;!'reset;semaphore

- %externalroutine print (%string (63) s)

j,-aiéxternalroutinespec printsymbol(%integer i)

%integer i,j
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printsym bol(k'15') printsymbol(k'12')
%cycle i=1,1 1ength(s)
j-charno(s i)
~ printsymbol(j)
%repeat
printsymbol(k'15 ),prlntsymbol(k'12') o

 4%end

%externalroutine poctal(%lnteger i)

%externalroutinespec prlntsymbol(%lnteger 1) .

%integer n
~ printsymbol(' ')
%cycle n=15,-3,0
s pr1ntsymbol('0'+1>>n&7)
. %repeat

 gend

l $endoffile




—

c 1 16:45 1978 init.i Page 1

l!l**i*ii*!ﬂlli B 3 3 3 % ¥

#% initialization #%#
SRR OO R

ontrol k' 00001
:egin -

$const1nteger available memory k'340'

fconstinteger system size=k'110°’
 f#externalinteger start user memory

fexternalinteger available user memory

! interrupt_and trap*routines in kernel

%external integerspec errorep error traps

fexternalintegerspec iotep iot
fexternalintegerspec powep power fallure
fexternalintegerspec emtep emt

clock interrupt

disk interrupt o
console input interrupt
console output interrupt

fexternalintegerspec -clockep
fexternalintegerspec diskep
fexternalintegerspec cinep

- %externalintegerspec coutep

Ve WE WS WS WS B we W
Sup tam vum SR Sam van San e

! addresses processes

%externalintegerspec clock - 3! clock handler
%externalintegerspec clostk - o
%externalintegerspec disk 3! disk handler
fexternalintegerspec disstk '
%fexternalintegerspec core ;! core manager
%externalintegerspec corstk - -
fexternalintegerspec filsys - ;! file system
%externalintegerspec filstk '
‘%externalintegerspec conhan ;! console handler
dexternalintegerspec congla - 3! gla for console handlers
fexternalintegerspec schedu ¥ ;!-scheduler s
Sexternalintegerspec schstk
%constinteger humber of user processes 7
‘%oonstintegername strtpr*k’165566' B start user processes .
%fconstintegername userstack:k'156000' s 1 user stack
%constinteger rubout*k'177' - s ! rubout character

fconstinteger backspace~k'10' - ;! backspace character
%constinteger highest console-S ' ' ‘
#recordformat console 1nfbnmation (%integer device address, %c
. “ | - - vector address, %c
-.max line width, %c
delete char)
‘%reeord (console 1nfbrmatlon) 4array console (O‘highest console);;"

| Lxrecordfbrmat console descrlptor (%integer address ident, %c
- | max line width delete char ,sema number dmasig

- - £ ‘l- "
ln . HE
S - = - # "
Ty el X .. . .
- ’ - &
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mode output address output map register, %c =
_ number of bytes,line width,state,dma output status, user)
_’%externalrecord (console descriptor) %array condes (O:highest console)

%constintegerarrayname-kernel parzk'172340‘
%constintegerarrayname kernel pdr=k'172300' ;
~ fconstintegerarrayname user par=k'177640"
fconstintegerarrayname user pdrz=k'177600'

! page descriptor registers
' user page address registers
;! page descriptor registers

e W Be We

f%constintegername mem man status Ozk'177572' ;! memory nanagement status

;! copy supervisor page descriptor
! registers in kernel

; ! copy supervisor page descriptor
;! registers in kernel -

%externalintegerarrayspec suppar (0:7)
Zexternalintegerarrayspecsuppdr (0:7)

e Ve we W

Srecordfbrmat processtable entry (%integer rO,ri,r2, r3 ri,r5, %c
%2integername sp,pc,%integer psw, received %c
byteinteger unusi,heldup,%integer unus2 rsmoni, %c
| Tbyteinteger asleep,unUSB,Zinteger unusH unus5)
f¥constinteger idle=k'4T7"' :
%externalrecord (processtable entry) %array %spec proctab (0:id1le)

%externalbyteintegerarrayspec serv (0'k'177')

Sexternalbyteintegerarrayspec readyq(O k'37') s+ ! ready queue
%externalintegerspec begrdy = 3! pointers in
%externalintegerspec endrdy ;! ready queue

fexternalintegerspec process o ;! current process

fexternalrecord(processtable entry)%namespec apd ;! pointer to entry current

;! process in proctab

%constinteger intpsw:k'3uof'f i'. ; ! interrupt pSw

#constinteger userps=zk'140000°* - 31 user psw
%constinteger notasleepzk'377' ' not asleep indicator in proctab
fconstinteger loginz4 | s1 login service

%externalroutineSpec kernex ;1 exit routine in kernel-

'%routinespec insert (%integer process,%integername program.counter, %c'
stack pointer)
#routinespec fill in page address registers (%integerarrayname-par)
%routineSpec fill in ‘page descriptor registers (%integerarrayname pdr)
%constintegerarrayname memory_o B ' used to address memory '

%integer user connum,glabase loc S  ”

! fill in 1nterrupt ‘and trap vectors

memory(4>>1)=zerrorep 1 error trap ll
memory(6>>1)zintpsw | |
memory(k'10'>>1)=errorepé?.-1;!'error;trap¢10',;-

memory(k'12'>>1)=intpswtl

) ! kernel page address registers7:g

[ ?-I. L
LI o e
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memory(k'14'>>1)zerrorep ;! break point tr'ap

memory(k'16'>>1)=intpsw!2

“memory(k'20'>>1)=iotep + 1 jot

memory(k'22'>>1)=intpsw

memory(k'24'>>1)=powep s ! power inter'r'upt'

memory(k'26'>>1)=intpsw _
memory(k'30'>>1)=emtep ;! emt

‘memory(k'32'>>1)=intpsw

memory(k'3U4'>>1)=errorep s! trap

- memory(k'36'>>1)=intpsw! 3

memory(k'104'>>1)=clockep ;! clock interrupt

memory(k'106'>>1)=intpsw

memory(k'220'>>1)=diskep ;! disk interrupt

memory(k'222'>>1)=zintpsw

memory(k'250'>>1)zerrorep = ;! error trap 250

imanory(k'252'>>‘l) intpsw!ll E

_'begrdy-o
-endrdy=0
insert(0 clock,clostk) e ;!liheert-proceSsee

insert(1,disk,disstk) ;1 into processtable

_ inSert(Z,core,corstk)-

insert(3,filsys,filstk) -
insert(k'30',schedu,schstk)

lﬁdr s=0,1,k'"177" %cycle
serv(s)-k'377'
frepeat

serv(0)=0;serv(1)= 1,serv(2) 2;serv(3)=k' 30’,serv(4) 3
- %for sz40,1,49 %cycle

serv(s) 3

frepeat

 4for uaer-1 1 nwnber of user processes %cycle _
- insert(k'30'+user strtpr,userstack)

serv(60)=3

| serv(61)=3'

proctab(k'301+user) aeleepﬁlogin
serv(69+user)=k* 30'+user
%repeat N

| console(O) device address-k'177560'

”eonsole(O) vector addressz=k'60'

ednsole(O) max line width=80
console(O) delete charzrubout

console(1) device addrees—kt17561o',“' o

eoneole(1) vector address=k'310!

.'eonsole(1) max line width=120

console(1) delete char=rubout

console(Z) device address=k'175630"

~oonsole(2) vector address=k'330’

console(z) max line width=80

| eonaole(Z) _delete char=zbackspace

ks
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console(3) device address=k'175650"
console(3) vector address=k'350"*
console(3) max line width=80
console(3)_delete charzbackspace

console(4) device address=zk'175700°'
console(ld4) vector address=k'400'
console(4) max line width=80
console(u) delete char-backspace

console(S) deV1ce address-k'175730'
console(5) vector address=k'430'
console(5) max line width=120
- console(5) delete char:rUbout

%for connum-O 1 highest console %cycle
manory(console(connum) vector address>>1)=zcinep
memory( (console(connum) vector address+2)>>1)=intpsw!connum
memory( (console(connum) vector address+4)>>1)=coutep
memory( (console(connum) vector address+6)>>1)=intpsw!connum
condes(connum) address=console(connum) device address
condes(connum) ident=10+2%connum | -
condes(connum) max line widthzconsole(oonnum) max llne width
‘condes(connum) delete char=console(connum) delete char |
‘condes(connum) sema number=8+connum ™
- condes(connum) dmasignal=0
condes(connum) mode=0
condes(connum) output address=0 .
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

~glabasez(system size+connum¥*2)<<9 | ;! glabase for this handler o

proctab(8+connum) riz=glabase S B ,g into processtab].e
Afor loc=0,2,476 Feycle

%repeat |
; insert(8+eonnum,conhan,memory((system 31ze+(oonnum+1)*2)<<8))
serv(10+2%connum)=8+connum =
serv(10+2%connum+1)=k*'30' ' B |
mry(console(connun) device address>>1)-k'103' - 31 input status
Srepeat o | | o

start user memory=system size+(highest console+1)¥2
‘available user memoryzavailable memory-start user manory

fill in page address reglsters(kernel par)

fill in page descriptor registers(kernel pdr)

fill in page address registers(user par)

fill in page descriptor registers(user pdr)

fill in page address registers(suppar)

fill in page descriptor registers(suppdr) |
mem man st.atus 0...1 | L s1 enable manory management unit

mmnory(_(glabase+loc)>>1)-manory((congla+loc)>>1) ,! cepy glap to gla o



dec

1 16:45 1978 init;i'Pege 5
processz0 ;! select first process to run |
" apd==proctab(0) ,' set pointer entry in process table
begrdy=1 ;! get it out of ready queue .
kernex = ,' exit routine in kernel

%routineinsert(%integerproeess,ZIHtegernameprogram*cohnter,stack pointer). i;' o

proctab(process) _spz=stack pointer
proctab(process) pc==program counter
proctab(process) pswsuserps
proctab(process) asleep=notasleep

%if process<=k'30' %start
readyq(endrdy)=process
endrdy endrdy+1 T

2finish =

%end

L .-—""‘- -

;! supervisor processes
;! into ready queue

%routine fill in page address registers (%integerarrayname par)"

%integer paf,reg

 paf=0
%for reg=0,1,6 %cycle

par(reg)=zpaf

paf=paf+k'200'
%repeat
par(?)-k 7600'

fend

:1 page address field
;! virtual addresses in
;! in segments 0-6 |

;! mapped on the samew
! ‘physical addresses .
;! segment 7 mapped on the

' peripheral and register addresses o

%noutine fill in page deserlptor reglsters (1integerarrayname pdr)

%constinteger read and write~6

%integer reg
~ %for reg=0,1,7 %cycle

pdr(reg)*k'177'<<8'read and wrlte

frepeat
~ %end .

%fendofprogram

;1 whole segment mapped
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ERM ma ‘COMMAND INTERPRETER

EEADLSYHBOL
l
p

3 001424 013700 readsym mov :
- 157174 |

} 001430 001416
001432 021060

000002
5-001436 103403

A

7 001440 00770

000006
8 001444 001010

9 001H46 117001

13:
000000

.mmlmMSwml

| beq |
- amp

| ‘blo
- jSP 

10 01452 042701

177400

11 01456 005210

12 01460 012600

13 01462 010136

14 01464 010007
15

16 01466 012600
17 01470 012736

rseoi:

100004
18 01474 010007
19
20
21

22 01476 013700

157174
23 01502 001413
24 01504 021060

- 000002
25 01510 103403
26 01512 004770
27 01516 001005
28 01520 117001
| 000000

29 01524 042701

177400

30 01530 000207
31

32 01532 012701

* 100004

33 01536 000207

nextsym

 bne
movb

mov

mov

beq

anp

13%:

nseoi:

blo
jsr

bhe
movb

bic

rts

-TNOV

rts

_ @#1nstrm rO :

rseoi
(rO),max(rO)

1$

- pe,fgetbuf(rd)

- rseoi
- @0(r0),r1

#177400,r1

| (rO) |
~ (sp)+,r0

ri,8(sp)+
ro,pc

(sp)+,r0
#100004 ,0(sp)+

rO,pc

.sbttl next symbol
- @#instrm ,r0

-f~nse01 .
3 -(rO),max(r'O)

'”f1$

pc,@getbuf(rO)

nseoi
-@O(rO)ir1

#177400,r1
e
100004, 11

pc

 RT-11 MACRO WM02-12

1-DEC-78 PAGE 10

address input stream descriptor

null stream

.reached then end of the buffer,ﬁfi_;.ff

yes: get“a-buffer x

end of input
next symbol |

ensure only 8 blts '

step the p01nter

return address -
plant character through pointer

return address

-plant end of input marker :

; address input'streamfdéscripﬁérl

null stream

reached the end of the buffer ?

yes: get a buffer

end of 1nput o

next symbol

enisure only 8 bits

s end of iﬁpUt marker

e
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PERM AND COMMAND INTERFRETER

| RT-1. { MACRO w;02-1'2
GET BUI-‘FER FROM DEVICE . "

40 01710 012604

(sp)+,rd

1 sbttl get buffer frcm device -
2 |
3 0015”0 0103&6 getdbuf’mov_ " r3,-(sp)
4 001542 010446 mov ri,-(sp) _
5 001544 010546 : mov  r5,-(sp) | | -
6 0015“6 012701 1$: mov  {getinp,rt ; get input service
000001 o
T 001552 888323 mov bufblk(r0),r2 ; buffer start block
‘8-001556 016003 mov buflen(r0),r3 ; buffer length in blocks
9 001562 832327 ash #11,r3 ; buffer length in bytes
0011 - | | |
*10 01566 016000 mov serv(r0),r0 s Service number
| 000012 |
11 01572 000004 iot
12. 01574 ?13702‘ mov @#instrm,r0 ; address stream descriptor
1 5T17 | |
'13 01600 005701 tst r ; flag
14 01602 001424 beq 2$ - ; got a buffer
15 01604 020127 cmp ri,#1
~ 000001 _-, . -
16 01610 001036 bne deveoi ; error
17 01612 012701 mov ffopend,r1 ;. flag=1: device not opened
000000 | | R -
18 01616 116002 movb mode(r0),r2 ; ascii/raw mode
000014 | S | . |
-19 01622 116003 movb echo(r0),r3  ; echo/no echo
000016 | - . o
- 20 01626 016000 mov serv(rQ0),r0 s service number
000012 | I o
2 01632 000004 iot
22 01634 013700 mov @#instrm,r0
| 157174 _ .
23 01640 005701 tst ri : if success |
24 01642 001741 beq 1$ 3 then try get input again '
25 0164'4 012700 mov #ifopen,r0 ;.else open fault -
. 000010 _ -
26 01650 000167 jmp dostop
| g 001452 | o I
27 | |
28«0165“-005702 2$: tst re ; end of‘1nfbrmation ?
29 01656 001413 beq deveoi L
30 01660 016010 - mov  bufst(r0),(r0) ;-pointer to beginnlng of'bufﬂer L
000022 | |
31 01664 066002 add bufst(r0),r2 ; pointer to-end.of'bufﬁer :
| 000022 | o | - B
_32 01670 010260 mov re,max(r0)
| - 000002 L S
33 01674 012605 MoV (sp)+,r5
"~ 34 01676 012604 mov (sp)+,rd
35 01700 012603  mov (sp)+,r3 |
36 01702 000264 “sez u : indicate success
3% 01?0ﬂ 000207 rts pC |
3 | * |
39 01706 012605 deveoi: mov (sp)+,r5
mov

Il . ; il 7 A "
# . ° - " * B e N . o, =* » " "
L ' ' ro. E " . L ' g 5 : T .
"o T s T . =t v lag ' i Gl Eo ! = et A L '
,‘?'1— _ i B i 9 $3.5 LERIN - -
. ko ol } . i "'h .'. ) . = o i . . i
. L 1 .. . WE . . wr T fa " LR '
- P - F " = . - " [ FSoJF o L s " m
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| PERM AND COMMAND INTERPRETER
- GET BUFFER FROM DEVICE

41 01712 012603  mov
42 01714 00024 clz
4301716 000207 rts

© RT-11 MACRO WM02-12  1-DEC~78 PAGE 11+

.(SP)+,r3,;;‘

; indicate end of ihfo_rmapion

ot . -. - ’ - B z " : +
- & o - -
L : E - . - ' 1 . :
gr ! & & N . - toE _ ] _ . -
i - = U, s ot - 1‘ . T : . . )
s i i i - & - . . . ) N .

31 T X T
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 PERM AND COMMAND INTERPRETER RT-11 MACRO mca-iz - 1-DEC-78 PAGE 12«

'GET BUFFER FROM FILE

33-' ,

.sbttl get buffer from file N

|
e
3 001720 0103“6 getfbuf mcv' r3,~-(sp)
- 4001722 010446 mov  ri,-(sp)
5 001724 010546 O mov rS,-(sp) |
6 001726 066060 ~add  buflen(r0),block(r0) ; block number
o 000024 | .
000016 Y L . | | e
7 0017311 3(1)0250” mov #HOO,rll s read shared mode- / segment O -
8 001740 004767 jsr  pe,connect f_COnncct file -
| 003514 B o S o -
9 001744 005701 tst  ril . if flag*O
10 01746 001416 beq 2% ; then got a buffer
11 01750 020127 anp  rl,#2 ; if flag=2
000002 - S -
12 01754 001426 - beq - fileoli s then end of file
13 01756 013700 mov @#1nstrm ro ' try
| 157174 |
- 14 01762 005004 clr rd ; read unshared mode / segment 0
15 01764 004767 jsr pc,connect ; connect file
003470 _ | |
16 01770 005701 tst ri s 1f flagzop
17 01772 001404 beq 2% | ; then got a buffer
18 01774 _%02700 mov #fccnnect rO. -3 else connect fault
011
19 02000 000167 jmp dostop ; stop the program
001322 - : o _ . o
20 | - - | |
21 0200“ 013703 2$: mov @#instrm,r0 ; address stream descriptor =
| 157174 | | o T
22 02010 010210 mov r2, (ro) s pointer to beginning of buffer
23 02012 060302 add r3,re ; pointer to end of buffer |
~2ll 02014 010260 mov r2,max (ro) S | | |
| - 000002 | o
, 25 02020 012605 mov (sp)+,r5
- 26 02022 012604 mov (sp)+,rd
- 27 02024 012603 mov (sp)+,r3 . -
- 28 02026 000264 sez ' | s indicate success
29 02030 000207 rts pe ‘ R
30
j 31 02032 013703 flleci mov '@#instrm rO E reset block“number
o 8TIT . | | |
32 02036 166060 sub buflen(rO) block(rO) |
000024 |
5 000016 | |
33 02044 012605 mov (sp)+,r5 |
34 02046 012604 mov  (sp)+,rd
35 02050 012603  mov (sp)+,r3 I | Tl e
36 02052 000244 clz ; indicate end of information =
37 02054 000207 rts pe R e

. g '
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PEBM AND COMMAND iNTERPRETER

LOADER
1
>
3
4 007006 012700

| 156000
5 007012 163700

040002
6 007016 163700
o4000Y4

7 007022 010065 |
| 000026

8 007026 013700
040000

9 007032 010001
10 07034 010065

000030

11 OTO40 005300

12 O7042 072027

177767

13 07046 005200
14 07050 010065
000032

15 07054 042701
- 177000

16 07060 063701
040002
17 07064 005301
18 07066 072127

_ 177767
. 19 07072 005201

20 07074 012765
- 000402

- 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 Q04767

003552
4$:

28 07134 001121
29 07136 016501

000026

30 07142 006201
31 071”4 042701
| - 100000
32 07150 072127

177764
33.07154 005065

007000 013765 loader. mov
- 040002 -
000034
sub

st

mov

mov

dec

~ash

- inc '
mov

- bic

 @#40002,r1

add

 dec

ash

“ine

bis

asr

bic

ash

~elr |

1

.sbttl loader

 RT-11 MACRO VM02-12

é/#40002,glength(r5); glap length

#156000,r0
-@#40002 rO
 @#4000” ro
rO,glabot(rS)

_ @#40000 rO
-rO,r1

r0,glapst(r5)

rO codel(rS)

-#177000,r1

1

.#-11;:-1
#M00+2,par4(r5)

#11,?1
@#40000,r0
#-11 ro

*rO ri |

r1,par5(r5) '

#conct,ro

:  pc,callsup

ldek

- glabot(r5),r1

ri |
-#100000,r1

#=14, 11

screon(rb)

-e a._-q

stk length

; code length

glap start in file

code length in blocks

code length in firstglapbléck‘.

glap 1ength in blocksn.
read shared segment 2-

; code length

glap start in blocks

glap area in file

~connect it

if error then exit

lowest scratch segment number

1-DEC-78 PAGEfgzi.ﬂ'erj'

e



PERM AND CBHMAND INTERFRETER

LOADER
000502

34 07160 020127
T 1000006
35 07164 001450
36 07166 005265

000502

37 07172 010104
38 07174 052704

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

ﬂS 07234 016765

000146
_ 000020
46 07242 066565
000002
000020

u7 07250 012700
000044

48 07254 004767

003362

49 07260 012700

000050
20 0726u 004767

003416
51 07270 001043
52 07272 010704

53 07274 062704

000152

5“ 07300 010603

85 07302 004767

176732

56 07306 016500

000026
57 07312 005020
58 07314 020006

59 07316 103775

60 07320 004767
| 000064
61 07324 012704

000036.

f62 07330 060504
63 07332 012465

000014
64 07336 012465

1$:
2$:

cmp

inc

- mov
bis

mov
sub

ash

. mov

mov

mov

 RI-11 MACRO WMo2-12

r'.’1,#6'
1$

scrcon(rS)

_.r1 ri

#1000 r4

.rﬂ,paru(PS)
Bl

T

' -r1,par5(r5)

~; if scratch file]mustVbe;coﬁnectcd*7 '
; then set flag

: crite-unshared mode .

3 cffset frcm.begln cf‘scratch f11e

3 length rest

scratch par1(r5) s scratch flle name

scratch+2,par2(r5)

_ #serfil,r0

pc,savnam

| #conct,ro

pc,callsup

~ ldex .
pc,rid
#ldrec-.,r4

sp,r3

glabot(r5),r0
(ro)+ o

ro, sp

2¢
pc,copgla

- #progfil,rl

r5,r4
(rd)+,pari(r5)

(rd)+,par2(rs)

scratch+d,par3(r5)

userid(r5),par3(r5)L

y Save file name

: connect scratCh file

- 1f errcr then exlt

; set recovery

3 for loading

; clean out gla to sp

; ccpy glap to gla

: reset code file name

- v i - . i - °, r o, - ’ . . r .. I--_-.'..'“.--..w"-w‘- ) .. . )
- SRR .

' c; lowcst pcssible scratch sesmcnt*3 s

P
- o
K4 I
e,
’- .
f -;
.r'i '
.y
Loe e
-
S
T4 .
gL -
e
. A
c e
L e
BRI
LR
-
P
.r._-l b
By ey
.oy
.
.- .|..;
- )
-'r._"-"'_.‘ M
) '.'43'#;‘._
- HI"."
) N
- ]
. ﬁ-.-inf
ot e
v gt
: [ ﬁ'r3
# P
....r;"i ':‘ e T
R
b
!
!
;




'PERM AND COMMAND INTERPRETER

| 70 07370 012700

LOADER
000016
65 07342 011465
o 000020
66 07346 012765
000402
000022
67 07354 016500
7 000032
68 07360 072027
T 000011
169 07364 010065
- 000024

mov.

000050

f71 07374 004767

1003306

2 07400 000207
13

T4 07402 073512 scr‘atch

07404 023364
;g 07406 073300

7 07u10 016500 copgla:

000026

78 OT414 016501

| o 000030
79 07420 042701
177000
80 07424 062701
040000
81 07430 016502
- 000034

82 07434 012120
83 07436 162702
000002

84 07442 001374
ggo7uuu 000207

88 07450 000207

1d ex

1$:

87 OTL446 00024l ldrec:

RT-11 MACRO VM02-12

(r4),par3(r5)

#400+2,pard(rs5) ;

-_  :r0,par5(r5)

' #conct rO

pc,callsup

.rad50 /serfil/

.rad50 /s- /
mov -~ glabot(r5),r0
mov glapst(rs),r1
bic #177000.r1
add #uoooo r1
mov glength(rs), r2
mov (r1)+, (r0)+ .
sub  #2,r2
bne 1%
res pc

elz
rts pc

1-DEC-78 PAGE 32+

read shared in segment 2

- codel(r5),r0
1,00 '

facOde'areaiin:file:

'connect code

. scratch file name

X virtual-gla start

y glap start in file

; address glap
s glap length_

'findicate'load error



